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BBe)leHHe 

np11 113y11ee:HH npoJlyitTOB l!Jl8PBb!X peaK.1(111! C TlllKElllb!MII 110B8MH m11poz:oe np11Meae1111e 

41 2/ 
llOIIY,IH/111 MeTO)lbl c5opa aTOMOB OT.ll8'1H 

1 
, Cym:BOCTb STIIX MeTOAOB COCTOHT B TOM, 'ITO 

Dpll DODa.ll8Hllll 60M6ap.llgpy10mel! '18CTHDbl B B.llpo MIIW8HH 8MY nep8Jl8eTCll BSCTOllbKO OOl!b

mol! RMllYllbC, 'ITO Dpo.llyitT B3811MO)lel!CTBIIH MOlK8T 5b!Tb Bb1511T R3 M11men JlOBOllbHO 3Ba'IU

T811bBOII TOIIIIlBBbl, Bb15BTb18 B3 MRmeHH 8TOMbl co611paIOTCll TeM IIIIH BllblM cnoco5oM B 3a

T8M aaal!H311PYIOTCH, Cym:ecTBYIOT cne11y10m:ue OCBOB!lbl8 M8TOJlbl c5opa STOMOB OTJla1111: 

I. IlpHM08 co611pa1111e, Dpll KOTOpOM aTOMbl OTAa'IB OOBBaiOTCH B c5opBRK 113 Toro 

IIIIB uaoro MaTepuana, KY.ll8 llOD8Jl8ElT B JlY'IOK 60M6ap)l11pyI01IlBX '18C'rlm, 

2. Co5upaaue STOMOB OTl18'111 llYT8M B5HBaRllll B c5opBIIK RIIH Jl8T8KTop H311Y'l811Hll C 

OTA8118BH8M OT Icy''IKS 60M6apJlHpy10mux IIOIIOB C DOM0111b10 MarHHTllblX B 9118KTpocTaTll'18C

KBX no11e11
131, 

s. Co5upaHH8 38TOpMOlK8BBblX B ra3e BTOMOB OTAB'IB DYT8M a)lcop5nuu Ba CT8BK8X 

/4/ 
38MKByTOro o5beMa, B KOTOpOM aaXOJlllTCll MHW8.!lb • 

4. 3neKTpocTaTR'l8CK08 co6upaa11e 3BTOpMOlK8BBblX B ra3e BTOMOB, KOTOpbI8, KaK no

/6 8/ 
K83blBB8T OllbIT1 KBK08-TO Bp0MH HM8IOT 3118KTpll'l8CKHII 3Bpl!A 1 

, 

6, Co5upaBll8 3BTOpMOlK8BBblX B 'raae aTOMOB OTAB'III nyTeM a)lCOp6111111 H3 CTpyB ra3a, 

o5pa3y8MOII npu ero 0Tlt8'1K8 113 05'!,8M8 C MllW8BbJ:> '18p83 Tpy5onpoBOJl BIIB ae5onbmoe OT• 

/7 8/ 
B8pCTll8 1 

_, 

nocTOIIBCTBOM nepaoro M8TO)la HBIIH8TCH npoCTOTB II 100%-aaH a<!><!>eKTHBBOCTb c5opa Bblfra• 

TblX H3 MHW8Bll 8TOMOB OTAB'IH, K B8)JOCT8TKBM OTBOCHTqH TO, 'ITO aTOMbl OTAS'IB pacnpe11e-

IIHIOTCH B c5opHHK8 no rny5uae, paBaoll npo5ery BTOMOB OTAB'IH B MaTepuane c5opBBKa, K0-

-2 
TOpb!II MOlK8T llOXO)lHTb AO B811H'IHBbl nop!!JlKB Mr• CM BIIIOMHBBH, 3TO npHBOAHT K cymecT-

B8BBOMY yxy11mea1110 cneKTpOB 
1 

a -aKTHBllb!X H CllOBTBBBO Jl811HWHXCH llpOAyKTOB. CymecT-

s 



BeHHble TPYAHOCTR npn pa6oTe Ha npl!M0M Bbl6RBftlll[R C03.[taJOTClil TaKJKe BblC0ll:BM ypoBlfeM 

aKTRBallRR c6op11BKa JI)"IK0M R .ero aarpeBoM, K0T0pbllt MOlK8T llpl!BecTII'. AalKe K 'laCTR'll!0My 

paCllbllleHRIO MaTepllana COOpHBll:a. 

.noCToRHCTBOM BTOporo MeT0Aa IIBmieTCSI B03M0lKHOCTb B0RBIU!lllil aT0M0B OTAa'IB He

II0Cpe.[tCTBeBlfo, 11.anpnMep, B 'Q'BCTBKTGnblfyIO oonaCTb II011YlipGBOAIIBll:0BOro A8T811:TOpa 3a 

BpeMena, paBBble BpeM0HB nponeTa aTOMa 0TAa'IB OT Mllmemr AO AOTeKTOpa, B03M0l'iCJIOCTb 

rroey'IBTb neK0T0pble AftHllble 0 Macce 8TOM8 0T.i:ta'III. He.i:toCTaTKOM lilBJilil8TCSI cm>lKH0CTb H 

lfR3Kalil sqi¢eKTB:BBOCTb coopa Bbl0RTbIX aTOMOB 0TAa'IB. 

.nocTORBCTBOM TpeTbero MeTO.i:ta llBJilleTCll B03M0lKH0CTb II0ey'leBllll M0H0_aTOMHblX cnooB 

aTOM0B 0TAa'l'.R, ae3aBRCRM0CTb a<jl¢e11:TRBHOCTR coopa OT 'IBCTOTbl RCII0llb3yeMoro ra3a R 

Bel!R'l'.RHbl T0K8 R0B0B. K .11eA0CTSTKSM OTB0CRTCll neB03M0lKH0CTb II0llY'IBTb BblC0KHlt xoa<j>

¢BIIHeHT coopa Ba OAHOll nnocxoll Beoonhmoll II0BepX!I0CTR, 'l'.T0 BeooxOARMO, BaIIpRMep, npn 

paooTe C noeynpoBOAHRK0BblMB .i:teTeKT0paMH ll.[tepnwr: 'l'.SCTHII. 

' /5-8/ 
t{eTBepTbllt H llllTblll MeTOAhI, yJKe np11Mensrnmn:ecl1 panee , .i:teTftllbB0 n:ccne.i:tOBarulCb 

B nacTOSllllell pa60Te. UenhIO 0llblT0B1 IIP0BOAHBmRXCll Ha BhIBe.i:teJilloM ny'l'.Ee 160 CM lIHKno

TpoHa nHP OH.SIM, 0blno nony'l'.0HHe T0HKoro (nopl!J:\Ka MOHOaTOMHOro) Cl!0ll aTOM0B 0TAa'IH .1[8 

Heoonbmolt nnocxolt II0BepX!I0CTR Allll perHcTpann:u noeynpoBOAJO[X0BblM AeTeKTOpoM K0poTKO-

lKBBYIIUIX { AO AeCl!TbIX .i:tonelt cexyHAbI) a - B..ICTHBHhlX llpoAyxT0B SIAepHhlX pea.rmull. 

2._~..l!_~E_TpoCTaTH'l'.8CKoe coon:palfRe aTOM0B OT,IUl'll{ 

CxeMa OIIJ,ITOB 110 aneKTpocTaTH'l'.0CK0IQ' cooRpallB:10 llpHBeAO.lla Ha puc. 1. fly'l'.OK H0H0B 

N 14 (1) c snepruelt l 00 MsB 'l'.epes BaKyyMHyIO BXOAHYIO ¢om.ry H3 anIOMRHB:ll TOmJIHHofl: 

142 -2 
8 MK (2) II0114Aan Ha MB:meHb H3 Nd (3) T0lllllHH0li 1 Mr.CM ' naH0C0HHYIO 

· · 151 
BYIO' nonnoJKKy TOnlllHHofl: 8 MK. O6pa3oBaBmnecll a - n:3ny'l'.aTenu Ho u 

Ha anIOMHHH0• 

80
152 /9/ 

Bhl6HB8l!HCb. B:3 MHmeBn: H nonananH B KaMepy (4)' 3al!0nH0HHyIO TeX!IH'l'.0CKHM re -

nHeM C conepJKaHBeM llpHMecefl: o, 1%. flocne T0pM0lKeHHll B rase OHR snexTp0CT8-

TH'leCKHM noneM CO0HpMHCb Ha coopHHK Sljlep 0TAa'lll (5), XOTOpbili nocne lIHKn8 00l!Y'l'.8HHSI, 

O0bl'IHO paBHoro 30 cex, II0B0pa'l'.HBMCll Ha onpeAenelllibllt yron n nonaAan non nonynpoB0A-

HHK0Bhili neTeKTOp (8), KOT0phIM np0H3B0ARII8Cb peracTpa111rn nony'l'.eHH0lt a -aKTHBB0CTII. 

Ji MHIIIeBb, R Bxonnall ¢onbra 0hlnR 3alKftTbl B M0ABhIX xonnuMaTopax C C00CBhIMII 0TBepcTRJi

MH AHaMeTpoM 2 MM R reyon:Holt 1 MM, pacnonoJKeHBbIMR 110 nnomaAR 10 X 15 MM 
2 

TB..ICRM 

00p830M, 'l'.T0 llpo3pa'l'.B0CTb xonnHMaTOpa C0CTaBnllna 85% Anlil B0pMMbH0 11ana10mero IIY'JKa, 

CoopHHK S!llep 0TAa'l'.11 llp8ACT8Bnlln coooli naTyBHblll AHCK AH8MeTpoM 8 'MM. 3neKTpR'l'.ecxn:ll 

K0BTSXT C llpoBonHHK0M, no XOTOpoMy II0AHBall0Cb B:8llpS!lK0BB:e, ocymecTBnsrncll B neHTpe ABC

KS BHR3Y• PaCCTOllHB:e C0OpHRKa OT OCH IIY'JKa C0CT8Bl!Slno 3 CM, a OT lll!0CK0CTR MH11IeH11 

2 CM. H3MepeHne TOKa R0H0B ocymeCTBnS!ll0Cb HaX0AIIBIIIIIMCll B ra3e lIHllHHnpoM <l>apaAell(7), 

CBll38HHhIM C ·aaTerpaTopoM Toxa. Bmmy CHnbll0I'O IICKHlK0HIISI BelIH'IIIHbl H3MepneMoro TO-

4 
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xa 38 c'!eT npncyTcTBHH ra3a (Ao n11.yx-Tpex pa3), peanbBoe 3Ha'!en11e TOKa onpeAennnocb 

np11 OTXa'l'.Ke ra3a 113 xaMepbl. 3a 3¢¢eKTHBnocTb coopa npn:n11Manocb onpenenennoe no a 

C'l'.eTY OTHOIIIeHHe 'l'.RCIIa coopaanb!X snexTpoCTaTl1'1ecx11 aT0M0B 0TAa'lll K '!Reny aTOM0B OT

AH'IH, noey'l'.eHHbIX Ilpll Tex lKe ycnoBHSIX oo~eHHll B OilbIT8X no npHM0My OORBIUD!IO B c6opH. 

113 ,MIOMRHHeBOll ¢om.r11. 

.naHHhle no 3aBHCRM0CTII g¢¢eKTRBHOCTR C0Opa OT BellR'[)[Jlbl R 3HftKa BpllllOJKeHHoro K 

c6opHRKy HanpnlKe·HHSI npn: TOxe II0HOB o.3 MKa np1111.eneHbl Ha pnc. 2. Co611paHRe aTOM0B 

• • . . . /10/ 
oTna'll[ Ha Cu0PHIIK C nonOlKIITenbHbIM noTeHnn:anoM, K8lt YlK0 OTMe'!M0Cb B 

I 
CBHneTem.-

CTBYOT 00 06paaoBaJ1Hn: B R0HH30BaHHoM raae X811:BX-TO opraHB:'I0CKRX K0MnnexcoB C 38pllnoM, 

npoTHBononoJKHbIM nepBOHa'l'.allbH0My 3apsiny nponyxTOB 0Tna'll[. Cn:nbHaSI .iaBHCIIMOCTI, xoa<p

¢R11ReHTa c6op,!1 t!TOM0B oTna'l'.11 OT BenH'IB:Hhl ncnonb3yeMoro TOXa n:nnIOCTpn:pyeren naHHbIMH, 

npRBeneJI11hIMR Ha PRC. 3. 

HH3Jtllll xo8¢¢n11eHT coopa H ero 38BIICB:M0CTb OT BellR'll[Hbl T0Xa II0HOB, no-BR!IRM0My, 

06ycnoB11eHbl 0Ol!bmoll nnoTHOCTblO nna3Mbl, 06pa3yeMoll B ra3e . ny'l'.K0M THJKenwr: R0H0B. OneJ<

KR noxa3hIBa10T, 'l'.TO C y'leTOM, peKOM0RHII.IXHII B ra3e np11 A8BneHHR 1 aTMoc¢epa B)"I0X 110-

14 -2 13 
HOB N C RHTelfcRBH0CTbIO 1 MKA•CM C03!1aeT paBH0BeCHy10 nnoTHOCTb nna3Mbl 10 -

11 -3 -10 -6 3 -1/ 11 12/ 
10 II0H0B•CM (np11 xoa<p¢un11e11Te peKOM0HHalIHII 10 - IO CM• cex • ). qTO0bl 

B Taxoll nna3Me nony'IB:Tb pa3aeneHHe 3apll!I0B Ha 1 CM, Heooxoan:Mo anexTp11qecxoe none 
7 5 -1 

nopanxa IO - 10 D•CM • B o6pa3y10mellcS1 nna3Me, BHnRM0, 0CH0BH8ll M8CC8 aTOMOB oTna'IR 

TepsreT CBoll 3ftPllll 38 C'l'.eT pexoMoRHB..llRR Ha npHMeCSIX. -C ManbIM n_oTeHllllM0M .II0HB:38.llRII R 

co611pane n:neT nn:mb c noBepX!loCTR nna3MeHHoro mHypa. B nollb3Y sToro npenuono>iceHHn 

roBOpHT 
0

TOT ¢axT, 'l'.TO xoraa H3 pacnonoJKeHHbIX Ha MBmeHH lISITH ropH30HTMbHhlX PSI noB 

OTBepcTHll '!eTb!pe Bepxa11x 0hlnR 3aJtph!Tbl, xo8¢¢11nn:eHT c6opa_ 0blll TOT JKe C&Mblll, '!TO R: B 

Cny'lfte llOl!HOCTbIO OTltpbITOll n= IIY'l'.KH MHmeHB:. 05 onpeaenn10mell pon11 nna3Mbl np11 snex

TpoCTHTH'leCKOM co6n:paHH11 roBOpSIT R pe3ym.TaTbl 0nhITa, B K0TOpoM Ha MIIIII0HII Allll npo

XOJKlleHHll IIY'l'.Ka OblllO 0CTaBneHo nHIIIb 0AH0 0TBepCTHe A118MeTpoM 2 MM. B 8TOM cny'l'.ae Ha 

paCCJ:OSIHHII - 5 CM OT MB:meHH 3H8'1B:TellbHall 'l'.8CTb aTOM0B oTna'll[ BhIXOnHT R3 nna3MeHHoro 

mnypa 38 C'l'.eT yrnoooro pacnpeaeneHHn. B ST0M cnyqae np11 Toxe 0
1
02 Mlta 0hlllR noeyqe

Hbl xo3¢¢HnHeHT¥ coopa IIpH nonollCIIT0m>H0M noTeHl!aane 45% n: npa 0TpBIIaTem.H0M 30%. 

flocxollhlty Ha MBIIIeHnX CTollb Manoll nnomann: TPYAH0 nony'IIITb BblC0Jl:119 ttn0THOCTR ToKa R 

ooecne,inTb TeJinOBYIO coxpaHHOCTb MBIIIeHn: B cny'lae IIX nony'l'.eHKH, pe3ynbTaTbl onb!Ta C 

Manoi! MHIII0.l{bJO RMeIOT· IIRIIIb orpaHH'l'.8HHhlll RHTepec. 

H3MepeH11e no 10 pa3 Bel!R'IIIHbl O0'LeMa, B:3 K0TOporo llpoBOAHl!OCb co611paHHe, MeCTono

noJKeHHll H ¢opMbI c5opHHKa, era n118MeTpa OT 4 no 20 MM, YCT8H0BK8 118 npoTHBOnonollCHolt • 

CTopoHe nna3MeHHoro CTonoa nononHHTellbHoro snexTpoAa, Aaot1BK8: np11Mecell B03nyxa, a30-

Ta, yrnex11cn0Thl no 10% Be npRB0AIIIUI lt cymecTB?HHOMy H3MeHeHHIO 3¢¢eKTIIBHOCTH coopa 

JIB: B CT0pDHY YBelUl'l'.eHHH, JIB: B CTOpoHy yMellblileHB:n. IlpR BBel{eHHR llpoAYBll:B ra3a 

8 



-1 
xrut x c6opm1xy, Trut n OT c6opHnxa co cxopocTbJO 1-5 w.cex -.snexTpocTaTB"lecxoe co6npa-

m1e pe3Ko yMeHbmanocb. 

C6op aTOMOB OTJ'.la'DI MeTOJ'.IOM a)'.lcop6nnn B3 ra30BOA CTpyJl 

C nenbJO llOII}"l8HBH BblCOKBX B H8 3aBBCBlllBX OT B8ml'll!H!,J BCllO/Ib3Y8MOro TO!t8 BOHOB 

xos<WinnaeHTOB c6opa aToMOB OTJ'.la11n npn 6onbmoM pa3Mepe acnon1>3YeMoro nyqxa 6hllln nocTaB

neHbl OilblTbl no nccne)'.IOBaHllIO oco6eaHOCT8A c6opa aTOMOB OTJlaqn B M8TOJ'.1Rlt81 aaanornqgoA 

pa3pa6oTaBHOA M rut<pepneHOM B fpa<ptpBOHOM/S/. 3Ta M8TOJ'.1Ua OCBOBaaa Ha TOM, 1[TO B Clf'f-

11ae nepenMa )'.lasneBnA no o6e cTopoBbl OT He6onbmoro OTBepcTBH Ba CTOpoB8 Bb1C01toro )'.laB

neHHSI o6pa3YJOTCH nBHBB TOKa, BJ'.lyn!118 no pa)'.lnycaM It aTOMY OTBepcTlllC), a Ha CTOp0H8 Ma

nora J'.laBneHBH nony11aeTCSI Y3KO HanpasneBHaH cTpyn ra3a. 

CxeMa axcnepnMeHTanbHoA ycTaHoBKB npnneJ'.leBa na pnc. 4. Ilyqox 11on0B { 1) nocne 

npoXOlKJl8HB!I BaKyyMHOA <ponbrB (2) nonMaeT aa MBmeBb (3), ATOMH OTAa'IB BH6BBalOTCH B 

raaosy10 KaMepy { 4). B KOTOpoA Ha paccTOHBBB 20 MM OT OCII nyua, BM8J:>lll8rD Te JK8 paa

M8pb1, 'ITO B B cny11ae ane1tTpocTaT1111ecxoro co6npaBIISI, II HA paCCTO!IHIIB 25 MM OT IUIOCltOCTII 

MBmenn BAXOJ'.IBTCH nnnn:Bilpnqecxoe OTB8PCTB8 J'.IBaMeTpoM 0,5 MM B'. rny6HnoA 1 MM. B ra-

30B01! KaMepe (4) llOJ'.IJ'.18plKBBa8TCH )'.laM8BB8 renB'.11 p I - 0,5-1 aTM, ren11A, BUXOAll' 11epe3 

OTB8pCTB8, OTKa'IBBa8TCH repM8TB3BpoBaBBblM tpOpBB.KyyYHblM BACOCOM BH-1; TU 'ITO B oc-. 

BOBHOA KaMepe nO)'.IJ'.18plKHBa8TC!I )'.laM8Hll8 P ~ =1-4 MM pT.CT. CTpy!I raaa, Bb1XOI!Hlll8!1 B3 

OTB8pCTIIH BM8CT8 C aToMaMB OT)'.laqn, yAapneT B nosepXBOCTb c6opmnta (6), BHXOJ'.IHlll8rocH 

aa pacCTOHBHB 5-15 MM OT OTB8pCTHSI, ATDMbl OT)'.laqB MCop6np)'JO'l'<:H na c6opBU8 H nocmt 

onpeA8118BHOro nnxna 06ny11eBHSI rrepeBDCHTCSI co c6opHHKOM It nonynpoBOABH!tOBOMY J:l8T8ltT.O

py (6), perncTpnpy10111e..y a -altTHBBOCTb, C Bblxnorra nacoca nocne O'IHCTKH OT xanem, 

n napoB Macna B 6annacTHOM o6'heM8 (7), saTHblX <pnnbTpax (8), nosymxax c rutTHBnposan

Bb!M yrneM, oxnalKJla8MblX lKBJ'.IKBM a30TOM (9) H <panbTpe H3 cnenaanbHOA TIIISHH {IO), renaa 

onSITb nocTynaeT 'B KaMepy, xyJ'.la Bbl6HBaJOTCSI aTOMbl OTAS'IH, Ben CHCT8Ma, TaKHM o6paaoM, 

BBn>1eTCH napxynnnnoHHoi!. 

fepMeTnaanHH Hacoca BH-1 ocy111ecTBnena nyTeM aaMeBbI aaBoAcxoro CanbHlllta Ba Cllllli

nu c TpeM!I BaKYYMHblMH MaHJKeTaMH n ynnOTH8HH!I pHAa J'.leTaneA Ba p83HB8, BaTBblA <pnnbTp 

npeACTaBn!leT co6oA pa3)'.18118HBbli! Ba TpH nocneAOBaT8nbHbl8 ceuna nnnBHJ'.lp ABaM8TpoM 
-3 

60 MM H BblCOTOA 300 MM, .aanonHeHHbli! M8J'.IBnHBCKOil BaTOA C nnOTHOCTbJO o, l r. CM • JlBe 

nosymxn C aKTHBBp0BaliHblM yrneM B3rOTOB118Hbl Ba CTexna H C n&nbJO YM81ibmeHBSI conpoTBB-

118HHH T'El'l8HBJO raaa BKnJO'l8Hbl napannenbHO, B KalKJlyIO H3 HHX aarpylKeHO no 30 r rutTHBB

poBaBHOro yrnH, 'ITO o6ecneqnsaeT aAcop6nn10 npn TeMnepaType lKBJ'.IKoro aaoTa J'.IO H8Cltom.- • 
/13/ . 

KBX J'.IHTpoB BoaAyxa • <l>nnb~p co cnenBMbBOA TltaBbIO cnylKHT .[lnH npeAynp8lKA8HBH nona-

J'.laBBSI B H3M8pHT81lbBYJO KaMepy C118J'.IOB yronbHOA nblna H3 nosymex. BannacTHblA o6'heM eM

KOC;blO OKOno 5 n cnylKHT J'.111!1 npeAynpelKJl8HH!I peaKHX H3MeaeruiA AaBn8Bll!I B KaMepe J'.lnH 
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c6opa !IJ'.18p OTAa'IH npn BKnJO'l8HHB-Hacoca, a TaKlK8 An!! npeAynpelK)'.18HHSI nonaAaBBB CTpyA 

Macna B BaTHblA tpanbTp, JlncT8BI!HOBHblA KOHTponb aa AasneaneM p I {pac, 4) ocy111ee'r 

Bn>18TCSI C IlOMOlllbJO anexTpOKOBTaKTHOro BaKyyMM8Tpa { 11). BeaTHnH { 12-16) cnylKaT AM 

06ecne11enn>1 pa3)'.18nbHOA OTKa'IKH paanaqHblX 11aCTell: CHCT0Mbl H C08AHH8HBSI ee C yCTBHOB-

' KOA AnB OTKa'IKB H aanonaeHHSI renneM, a TrutJKe KOHTpong 3a AaBneHHeM B H3M8pHT81!bBOA 

xaMepe H•Ha Bblxnone aacoca, IlocneJ'.IH88 He J'.IOnlKHO npeBblmaTb nacnopTHoro 3na11ean>1 

{1,t' a-i-M), a6o B npoTHBHOM cny11ae aacoc npn pa6oTe neperpesaeTc>1, 

Ily110K HOHOB B'.3. KaMepbl, rn.e TOpM03SITCSI aTOMbl OT)'.la'IH, 11epe3 BaKyyMHbl8 <ponbrH 

(17) nonaAaeT B nnnBBilp <l>apaJ'.10>11 aaxoJ'.IHlllHAca B o6'hOMO (18), noncoeJ'.11IH8HHOM K nnxno

Tpouy, 'ITO o6ecne'IBBaeT nony11eHH8 ae 3aBHCSllllBX OT )'.laBneHHSI B poAa DpHMOBSl8MOro ra3a 

3Ha11eanft TOKa BOHOB, 

153, 152 114' 
Onb!Tbl no co6npa.11n10 npoBOJ'.IHnHCb na B3oTonax ·Er , rrony11a10111axcn B peaxnnn 

S 144 ( C 12 3 -4 ) . 153,152 149/15/ · 141 12 _ 149 248/6/ eax m , n .Er Tb H3 peaxnnn Pr (C ,.4n)Tb H Fm B3 P 

_nan Pu24~c 12 , 4n)'.Fm 2~8• Ton111nna MnmeueA COCTaBn>1na -300 MKrlcM
2

, 

B nepBb!X lK8 ODblTaX no ra30BOMY co6npa1IH10 6blna ycTaHoBneaa CB1lbHaH 3aBBCHMOCT1 

BenH'IHHbl xos<WinnneaTa c6opa OT 'IHCTOTbl HCD01lb3Y8MOro ra3a, IlpHM8Cb K T8XHH'l8CKOMY 

renn10 ~ 1% B03J'.lyxa cnnlKana xos<WinnneBT c6opa npaMepno BJ'.!Boe, 6onbmne xonn11ecTBa 

B03J'.lyxa cnnJKann xos<WinnnoaT c6opa npBMepHo Ha nopHJ'.IOX1 nocno 11ero xos<p<pnnneaT c6opa 

nepecTaBan 3aBBC0Tb OT COJ'.18plKaHBSI B03)'.lyxa B pa6011eM ra3e, CBSl3aao aTo, DO-BHJ'.IBMOMY, 

C TeM, 'ITO B cny11ae DpBM8CB B03J'.lyxa K rennJO o6pa3yJOlllH8CSI aTOMbl OT)'.laqn OKHCnSIJOTCH, 

a OKHCnb1, BBJ'.IHMO, 3Ha'IBT8nbHo XylKe a)'.lcop6npyJOTCSI, 06 STOM roBopaT CllnbHaSI aasacn

MOCTb xos<WinnneaTa c6opa npn pa60T0 na rennn C DpHM8CbJO B03Ayxa OT poAa H COCTOSIHHH 

·nosepXHOCTB c6opanxa. Tax, 6bmo ycTaHoBneao, 'ITO DOKpb1TH8 n1060A noBepXBOCTH TOHKHM 

cnoeM naxyyMHoA paM3aescxoA aaMa3KH npn pa6oTe Ha rp>13HOM renna B HecxonbKO pa3 

IIOBblmaeT KOa<p<pnnneaT c6opa. PaM3a8BCJtaSI 3aMa3Ka CYlll8CTB8HHO ynyqmaeT KOa<plpHDH8.IIT 

c6opa n npa ncnonb3oBaHHH BMecTo renn>1 aproaa, OJ'.!HaKo J'.laJKe npn acnonb30Baann pal'il3a

escxon 3aMa3KB xoa<p<pnnneHT c6opa aa aproHe 6bln HHlKe 110M Ha rennn npnMepao B nonTo

pa pa3a. Ilpn c6ope aTOMDIII OTJ'.la'IH C aprOHOM .Ila ll0B8pXHOCTb MeTanna, ae noKpb!TYIO 3a

Ma3KoA, KOa<ptpBDH0HT c6opa 6bln B J'.IBaJ'.lnaTb-TPHJ'.IDaTb pa3 HHlK8, '18M npB HCil01lb30BaHHH 

renHsr. 

Bxn1011eBHe B nnpxym1nnoauy10 cncTeMy nosymex c aKTHBHposaaablM yrneM, norno111a10-' 

lllHX B03J'.IYX, KOTOpblA MOJKeT nonaCTb·B CBCTeMy npn II8KOTopoA ee BerepM8TH'IBOCTH, .11en~eT co! 

paane YCTOA'tHBblM B TO'l8HH8 Mnornx qacoB Hae 38BHC!lmHM OT COCTO!IHBSI DOB0pXHOCTB B 

MaTepnana c6opunxa (naTyHb, an10Mnanf!, Te<pnou, nonnaTnnea, 3onoTo, rpa<paT). Ilpn Bbmon

Heann nnpKyn!IIIBOHHOf! CHCT8Mbl oco6oe BHHMaBBe cne)'.lyeT 06pa111aTb aa 'IHCTOTY KOMMYBBKa

nnA nocne nosymex c yrneM, Ilpa npncyTCTBHH B aux Macna nnn 6onbmoro xonn11ecTBa pe3n·• 

Bbl BX napbl nepeHOC!ITCSI pa60'IHM ra30M B o6'heM, 11epe3 KOTOpb!f! npOXOJ'.IHT ny11ox,, IToJ'.I .11eA• 

CTBH8M ny11Ka 8TB napbi nonBM8pH3YJOTC!i, o6pa3y>I Ha c6opHBK8 J'.IOB011bHO T011CTYJO nneaxy, 
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eymecTBeHHo yxynma10JllY10 aMMHTYllH0e paapemeH~ npH perHCTpmum pac11ana eo6paaBbIX ua 

c6opBHX8 8TOM0B. 

3aBHCHMOCTb xoa<!xl)l[llH8BT8 c6opa OT naaneuml B Jt8Mepe C Mll1ll8Bh10 (. pl ) npencTaB

neua Ha pac. 5. OraepCTH8 llH8M8Tp0M 0,5 MM, c6opBHX(1I8TYBb)·naaM0TpoM 8 MM Ha pac-
p -I 

CT0SIBHH 5 MM OT OTB8pcTHH, nanneBHe B OCB.OBH0A Jt8M8pe 2 - 1-3 MM n, cex • Pea-

KHA Cll8ll a#eKTHBBOCTH c6opa llpll MMbIX nanneHHHX o6ycnoaneu T8M, 'ITO .11p06er 8TOM0B 

0Tll8'1ll B8'11IB88T ue yxnanbIB8TbCSI B lt8M8p8 C MHID8llbl0 , rny6nua X0TOpo!I COCT8BnS18T 

50 MM, 

3aBHCHMOCTb xoa<p<jlunaeBT8 c6opa OT ll8Bn8BHH B OCB0BBOA xaMepe p2 I 11011}"18BB8H 

B Toll lK8 reoM8TpHH, 'ITO H ll8HHbl8 pnc. 5, npencT8Bll8118 Ha pnc. a. Bnnao, 'ITO BbICOKHA 

xoa<!4iHnH8HT c6opa MOlKH0 1102'1IITb, l[CII0nb3ySI aacoe C cymecTB8BB0 Mam.melt Dp0H3BO

llHT8nbH0CTblO, '18M 18n, MIIH ltOTOPYIO l[M88T BH~t. 

3aBBCHMOCTb co6Hp8HBH OT llH8M8Tpa OTB8pCTHS1 I[ paccTOHHl[H e6opHU8 OT OTB8pCTBH 

npencTaBn8H8 Ha pnc. 7. BenH'lllH8 llHTHa, B K0TOpOM co6apil!OTC.11 STOMbl OTllS'IB, 6bUia on

peneneHa B.II. IlepenblrBHbIM DyTeM CH.IITHH pac11peneneana 'lllcna a -Tpexoa B 11onax ape

HRH paaaolt B8nB'IHHhl Ha cj,oTODll8CTBHX8, XOT0paSI 6blll8 BCII0llb30BaH8 B lt8'18CTB8 c6opBHK8 

BTOM0B OTllS'lll. IlonyqeHH08 pac11penen8HB8 npH YCTBH0BX8 ~TOIUISCTHHltl[ aa paCCTOBBHII 

15 MM OT OTB8pCTH.II llll8M8TpOM 0,5 MM 11pencTanneHO HS pac, a. B OllbITe C cj,oTonnacTHH

xoA, YCTBH0Bneaaolt Ha paccT0.IIHBB 80 MM OT 0TB8pCTH.II, npattTB'l8CXB BC8 TpeltH nelKBnH 

B npenenax llSITHa IXB8M8Tp01l 10 MM. 

AMDIIHTyllHOe paapemeaae DpB CHSITHB a -Cll8l[Tp0B 11onynpOBOIXHBK0BbIM ll8T8XT0p0M 

nenuoM onpenen.11noc& paapemeHaeM acuollb3yeMoro neTexTOpa (60 KaB 11pn perneTpmxnn 

a -'laCTllll c aHepraelt - 4 Mas B reoMeTpnn, 6nnaxolt K - 2,, ). nna cpaaHeana M0lKB0 

OTM8THTb, =o npn pa6oTe aa llpBM0M B6HB8BHH B MIOMBHHA paapemeaae 6blll0 ae nyqme 

200 KaB, 

12 
3aBHCHMOCTb co6Hp8HHSI OT B81lH'lllHbl TOK8 H0H0B C ae 6bill8 o6aapylKeHa npH H3-

M8H<rnna B81lH'lllHbI TOX8 OT o, 1 no 5 MKS. 

IlpSIMb18 OllbITbI DO onpeneneHHIO Bp8M8BH ~6opa STOM0B 0Tll8'1ll.B ll8BB0A reoMeTpHn 

ae llpOBOllHnHcb, BO 0118BltB 110 sxcnepHM8BT81lbB0 oupeneneaaolt B8nB'lllB8 CKOp0CTH HCT8-

'18BB.II renasi H3 OTB8pCTH.II llH8M8Tp0M 0,5 MM llpH pl ~ 400 MM pT.CT. ,coCTSBllHIOmeli 

8 11,MHH, ll8IOT B81lB'lllBY' ae 1Ip8BbIID810JllYIO 0,4 ceE. 

QqacTEa OT Macna B BCIIOnb30B8BBOA CHCT8M8 cjlnn&TpoB Bllonae Yll0Bll8TB0pHT81lbBB, 

a6o 11ocne o6nyqeBHa a Teqeane nec.11Txon qacoB anxaxnx cnenoB rpacj,aTaamxan aa MHm

an H Macna B xaMepe o6aapyJKeao ae 6blno. 
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