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BwcTpoe paauT!le naaepHol TeXliiU np•aeno 1t C03AUKJO pliA8 BOBhlX nonynpoBOABK

ItOBhiX llpB60poB - JtorepeBTHhlX K BGII:OrepeHTKhiX KCTO'IIDIItOB CB8T8, 3ft BpK60phl llp8ACT8B

Aa:IOT co6ol p - n -nepexOAhl C BhiCOUW 3B8'1811118W K3JIY'I8T8llbBOI pexow61Dl8BKK npK KB1>"" 

8ltllKK B80CBOBllhiX BOCKTenel B 6a.ay nepeXOAOB, KorepeHTKhl8 KCTO'IKKU CB8T8 (nonynpo

BOABKitOBhl8 ll&38phl) OTnK~8JOTCll OT BeltOrepeBTBhiX B OCBOBBOW BanK'IBGW OliTK'IGCJtOrO pe-

30H8TOpa • 3B8'1BTellbBO 60JH,WBW ltB8llTOBhiW BhlXOAow. Korepexnwe H ae~~:orepeanwe no

nynpoBOABKJtOBhle KCTO'IKBU CB8T8 B8XOAIIT llpBW8B8BB8 B TeXHKJte CBli3B/
2/ • HexorepeK?

Bhl8 KCTO'IHBU B8'1BK8JOT BCBOllb30B8ThCll Allll li0Ait8'1U TB8pAOTellbHhiX ll838poB, 0TKOCK

TeliYO Y3Jtoe cneltTpanblloe pacnpeneneKBe K3JIY'I8BBII ( lQ0-300 ~ )K nocT&TO'IBo awcoul 

ltBUTOBhll BhiXOA B8JtOrepeBTKhiX KCTO'IBKitOB li03BOliiiiOT 3B8'1BTellbBO liOBhiCKTb ltolloA• na-

38poB • u pa6o'Q'm '18CTOTY• Oco6wl KBTepec npencT8BlllleT np.:weseue BexorepeBTHhiX 

BCTO'IHBitOB CB8T8 C 60llbWBW ltBUTOBhiW BhiXOAOW B ODTBitO-sneii:TpOBBblX YCTpoftCTBax/
2
/. 

B sftx ycTpolcnax CBII3b welKAY sneweBT&WB ..,xew ocymecTBnlleTCH c nowombJO cseTa, 

'ITO B 3B&'IKTem.soA cTeneB• ocna6n11eT nepexpecnwe napa3KTHwe mt.li3B • B npBB!lKne noa

BOllli8T nocTpoKTb 6onee 6wcTpwe sneweBThl • cxeww. 

B sxcnep.:weBTanbBol J~Aepaol clllr3Bxe BeJtorepeBTBwe nonynpoBOABKJtOBhle KCTO'IKBU 

BKABWOro CB8T8 (4000 -=- 7000 ~ ycnewBO BCBOllb3yJOTCll Allll WOAenKpoBIUIKll npouecca 

/4/ 
npoxOlKAGBKll J~AepBwx 'lacnu '18pe3 CllKBTKnnllllKOBBwe • ~pe•xoacue C'18T'IIIU , ABa-

norK'IBo BTOwy oxa.aanocb B03WOlKKhiW wonen.:poB8Tb npouecc npoxOlKAeBBll '18CT!lll ~epe3 

nonynpoBOADitOBhl8 C~8T'IKU0 ltOTOphle B DOCli8AB88 Bp8Wll BCe WKpe KCliOllb3YJOTCll B 9r" 

cnep.:weBTan~oaol liAepBol cPK3Kite • o6W'Uio o6nanaJOT cpoTOABOABhiWK xapaltTeJIIICT!IJtaw/5~ 
Bwcoxoe AWBnKTYABoe paapewea•e nonyupoaoABB&OBhiX neTexTopoa, AOCTIIraJOlllee nonel 

npoueBT80 B838BKCKWOCTb xap81tTepllCT!llt 0T W8rBIITBhiX 110J18I CT8BST 8TK llpll60phl BB8 

ltOBJtYp8BilKK Cp8AK ApyrKX A8T81tTOpoB, KCDOllb3Y8WhiX B Cl181tTpoW8TpBK U3UX sseprKI, 

B sacTOlllllee apew11 nonyupoaoABKJtOBwe neTexTOpw B8'111J18JOT np.:weBIIThCll B sxcnep.:wea-

/6/ ' 
T8X DPB 6onee BhiCOitKX 9BeprBIIX0 IXOCTBr810DlBX BecJtOIIIoltBX f&B • npa: WOA8nKpoBIUIKK 

DpoXOlKA8DS JIA8pBhiX '18CTKJ1 '18p83 110nyBpoBOABIIItOBhl8 C~8T'IKU C DOWOlllbiO B81tOrepeBT

BhiX KC'fO'IBKitOB CB8T8 Ba OCBOB8 p- n - ll8~XOAOB WKpllll8 8WilnliTYABOro pacnpeneneBBll 

1nmyllhCoB •a awxone C'I8T'IBII:8 on!lenenlleTCll annapaTYpllhiW paa6pocow, T.x. co6cnesawl 

3 



paa!Spoc B91tOrepeBTJihiX BCTO'IIlBitOB CB9TB Ollp6A911R9TCB p8Cilp6A9119BH9M nyaCCOII8 B HQ 

npeahlwaeT 0,2% 111 
upa woAen:BpoBSHHil 'IBCTIID, TepRIOLLUIX a C'I&T'lBJte aKepraJO 1 Mas. 

B cnyqae llcnonb30BABBB TenecJtonoa • roAocJtonoa Ka uonyupoBOAHilltOBhiX C'I&T'IBJtax 

K91tOrOpeHTHhl9 BCTO'IKBitB CB9T8 D03BOIIRIOT ltOHTponBpoB8Tb paiSOTY &cero B3M9pllT911bKOrO 

TpaltTa, 'ITO TPYAKO ocywocTBIITb ApyrllMB cnocoiSBNB. Kpowe roro, nonynpoBOAIIBJtO&hle 

BCTO'IHBitB CB9T8 MO>KBO HCD011b30B8Tb B CllCTeM8X BBTOM8Til'I9CitOI CT81SBnB3BUBH lt08~B

DH9KTB nepeA8'1H &eel R3M9pHT6nbHOI CHCT&Mw, 

,(liiB repM8Hil9BhiX B ltp6M11J19BhiX C"'9T'IBitOB K81l00119e DOAXOABlllBMil BBIISIIOTCfl BCTO'I"" 

HBitB CB9T8 B3 apceHBA8 rannBfl, np11 AOCTBTO'IBO BhiCOitOM ltB8HTOBON BhiXOA8 

( J0-3 
4>oTOHf81191tTpOH Dpll 2()°C) AnKHS 80l1Bhl 1 COOTB9TCTBYJOlllBfl M81tCBwy:wy B CD91tTJlB11b"" 

HOM par.npeA9119BBB B3ny"'&BB11
1 

COCT8811119T 0000 R., 'ITO XOpoWO cornacy&TCll CO Cll91tTpBIIb"" 

/5/ ill . 
•ol 'IYBCTBHT911bllOCTb10 C'19T"'XItOB • B"pBBB 3Bllp6lll9BBOI 30Khl repN8HBll NeHbW9 0 '191\l 

1tpeMBBll0 D08TOMY K Allll repM8HB9BhiX A9TeltTOpoB TaJtoe COOTB9TCTBB9 ISyAeT BM9Tb wee-

TO, 

B ABKHol pa6oTe onHChlaaeTCa Texaonorllll aaroToaneHall • aeJtOTOphle xapBitTepacTB

ItH BCTO'IHBitOB CB9T8 B3 8pC9HHAB rannHll II p8CCMBTpllB89TCll CBCTeN8 JtanB6poB1tH Tenec-

ltOD8 H3 nonynpoBOABBitOBhiX C'I9T"'BitOB. 

Texuonor•• RaroTOaneKall HCTO"'BBitOB caeTa 113 ' Ga As 

HcTO'IKHitK peltoW61lH81lllOKHoro ll3ny"'&KIIR aaroTOaneahl Ka oc•oae apceKIIA8 n ""'TBna 

, ,, 11 -3 
C ltOHil9HTpBUil91 OCBOBKhiX BOCIITe119ll D • \.1 ± 3}10 CW II DOABII>KKOCT&iO 

1.1 • 0,35w2
/a.ceJt,p-n- nepeXOA C03A8BMCll All~Y3119II llllKit8 B 8TMOC<J>epe Mh1Wblllt8, 

0MB"'6CitBII ltOKTaJtT C p - • Q - OOII8CTIIWB C03A8B811Cll H8nhiii9HB9N II DOC119AYJOlllBM 

BDIIBBII9HH9N IIHAIIR B apceHBA r81111Bll. Kp11CT81111hl DON9lll811HCb 8 MHKH8T!OpHhlll CT9ltiiRH

Hhlll Jtopnyc a repweTB311poaanxcbo KoHTBitTOM " n -Txny cny>KHT Koaaposhlll aono"'e&hlll 

ABCI<, BB8p9HHhlll 8 KOpnyc, I< p-THDy- Dpy>KHH8 H3 30110'19HOro WOIIR6A9HB, 06a KORT8KT8 

npH>KHW:Hhl90 HO Dp6AB8pHT911bH8H M9T8n11H38DHII apcAKHAB rannHSI RHAR9M o6ecn&"'RB89T 

aaAe>KHhlll KOHTBKT. Hany"'e&He BhiXOAHT qepea Topnhl KpRcTanna. 

Xapa~trepxcTHitH KCTO'JHKitOB cseTa xa Ga As 

CneltTpMbHhle xapaJtT&pHCTKU HCTO'IKHitOB cseTa H3 Ga As H3M9pllltl1Cb C DOMOlllhiO 

cneltTpocpoToweTpa C<t>-4 npH awnynbCKOW pe>Kxwe pa60Thl IICTO'IHHKOB, Ha pac. 1 npHse

A&Ko TllDH'IKoe cn&JtTpanbKoe pacnpeAeneaxe xany"'eBBR HCTO"'HKJta np11 20°C. Tolt s •w

nynbCe qepea nepexoA cocTaan•n 1 ~ 4 a, BnoJt-cxAwa ycTSHOBJtH, c nowowhiO Jtoropoll 

H3W9pRnllCb Bp6N9BBhl9 xapBitTepKCTHitH KCTO'IKKitOB C89T80 DpKB9A9H8 B8 pllC, 2. Co5cT-

89BBhlll cppoKT aapacTBKKll cporoyMBo>KIIT&nll cocTaBnfln 1 aceJt. Ha pac. 3 npaaeAe&a oc

nxnnorpawwa HWDyllbC8 CB9T8 OT OAHOrO B3 IICTO"'HIIItOB. 8hi"'BCII9BBBll AnBTellbHOCTb 
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D8p8.11H8rO <l!poHT8 He Dp&BbiW8eT 6 BCeJt. 0npe.c:enBTb Bp&NSI H8p8CTUBSI C Dy'IWeJI TO'I

BOCTbiO 3TBW W8TO.IlOW 1101:8 38T)J7.11BBT&DbB01 Tolto C06CTBeHBble · <l!pOBTb' <l>oTOyWHO)l(BTQDeJI, 

'l:yBCTBBTeDbBbiX B o6D8CTB 9000 a. OObi'IBO Dp&Bb1W8JOT to:- 15 HCeJt. nony'IBTb co6cTBeH

Hbll <~!poRT .llDSI ctaY-28 7 BCeJt y.c:anocb DpB OCBeWeBHB nBWb neHTp8nbBOll '18CTB. <I!OTOJta

TO.Il8 .llB8WeTpoW 2 WW. 38.C:BBI <l!poBT CBeTOBOro BWDyDbC8 .llDSI p83nB'IBbiX D8pTBI BCXO.C:

HbiX WOHOitpHcTannoa HaweHIIDCSI a npa.c:enax 7 _.;. 150 Bee~:, 'ITO, BB.C:Bwo, OO'IoSICHSieTCSI nno

xol DOBTOpSieWOCTbiO TeXBODOrB'I&CitBX npouecCOB DODy'leHBH WOH01tpBCT8DDOB 8pceHB.118 r8n

DBSI. X8p81tTepH8SI T8WD8p8T:ypB8SI 38BBCBWOCTb CBeTOBOro CBrB8D8 OT BCTO'IBBJt8 DpBBe.c:e

H8 118 pBCo 4. 38BBCBWOCTb &WlUIJIT:y.llbl CB8T0BOro BWDYDbC8 OT TOJt8 '18pe3 BCTO'IBBJt CB&

T8 DBBeiH8 BO &cell OOD8CTB B3WepaBBSI (0 ~ 10 a) DpB .11/lBT&DbBOCTB BNnyDbC8 T01t8 

50 Bee~:. PeruCTpaJUill caeToBbiX llwnyn&eoa a &TBX JlawepeHBSIX ocyUleCTBDSin8cb !tpeWBJie

BbiWB <l>oTO.IlBO.Il8NBo KBUTOBblll BbiXO.Il BCTO'IBBitOB CBQT8 ODpe.c:enliJICH C DOWOUlbiO Jt8-

nB6poB8HBOrO <PoTO.IlBO.Il8 • cocTABliHn OOhi'IBO 10-8 
<I!OTOB/eneJtTpoll. 

C•ctew8 ~:anB6ootp renecJona 

/5/ 
AnSI TenecJtoD8 H3 'I&Thlpax Jtoapoa 'TonCTbiX' Jtp&WHBeBbiX .c:eT&JtTOpoB 8BTOp8NH 

6biD8 p83p860TU8 CBCT8W8 Jt8nB6pO!ItB Jl nepHODB'I&CitOI Dp0!8pltB p860Tb11 OCB0!8KB8ll B8 

BCD01lb30BUJIB BeJtorepaBTBbiX BCTO'IBBJ:OB CBeT8 113 8pceHB.118 ranltBSio npoaeplt8 p860Tbl 

H Jt81DltipoBJt8 npo~BODJITCII CBeTOBbiNJI BWnyDbC8NB DOCTOHHIIOJI 8WIIJI](T:y.llbl1 

BWBTBPYJOlllBWB npoXO)l(.ll9BBe SI.C:epHhiX '18CTBD 'lepea nonynpoao.c:BBJtOBble .c:eTexTophl. 

H8 p•c. 5 npe.c:cTuneH8 upBHUBDBanbll8SI cxew8 reBepaTOp8 caeT8. CBHxpoBwnynbC 

DODO)l(BTeDbiiOI DODSipHOCTB C <l!pOHTON He Xy)l(e 0,1 WJ:Celt B 8NDDBT:y.C:OI OltODO 5 B 38-

DyCJt8eT o.c:Ho&B6p8Top ( Tp8H3BCTOphl T 
1 

T 
2

). C BbiXO.Il8 o.c:Boaa6paTop8 BNnyn&e .c:nBTen&

HOCTbiO 1 NJtCeJt B 8WDDBT:y.C:OI 8 B DO.C:8eTCSI H8 COCT8BKOI Tp8H3KCTOp (T3, T
4

), p86o

T810LUKI B ltDJO'leBOM pe)l(JINe . 8 ltOM81tTOp COCT8BHOrO Tp8H311CTOp8 BJtDJO'I8eTCSI O.C:HH HDH 

DOCJI9,A OB8TenbHO HeCJt0Db1[0 BCTO'lKBJtOB CBeTB H3 8pce HH.A8 ranJIBSio TOJt1 DpOXO.ASIUlHI 

'lepe3 IICTO'IHBJt, 38BIICBT OT ero .C:IIH8WJI'IeCXOrO CODpoTBBDeHBSI H H8DpH)l(eHJISI BCTO'IHHJt8 

DBTaJIIIII. AnSI p - n - nepexo.na c xopowel .AIIO.AHOI X8p8J<TepllCTBxoA 11 npB H8Dpll)l(6HHH 

DHTBHIIII 16 B TOit, DpoXODBII!B I B HMnyJibCe '1epe3 nero,COCT8BJIH6T 1,5 a . 

H8 pRe. 6 no~:aau8 o6bl'IH8ll cxeN8 BJ<JIJO'IeHHII nonynpoao.nHBJtoaoro c'leT'IBJ<8 H.nep

Horo B3JIY'I&HBSI. AwnnHT:y.A8 •wn:rn&ea c .c:eTeiTopa aaa•c•T oT 8N.DDBT;r.Ahl caeTOaoA 

BCDblWIC.Il H OT p8CCTOIIIIBSI .110 BCTO'IBBI8 CBeT8o 

H8 p11c. 7 •ao6pa)l(eH8 6nor-cxew8 ycT8HOBJtB, H8 IOTOpol npollaBO.IliiDOCb BCDblT8-

HHe x8pBIT&pBCTBJt reHepaTop8 caeTa. C•axpoKwnyn&e DO.A8Banc11 c 38.ABJOUlero reHep8To

p8 (1) (renepaTop 26-H). Hwnyn&e c .c:eT&JtTopa (8), ycBneBHblll cneJtTpoNeTpK'Iec••N 

ycBnBTenew (5) (YHC-2), parBCTpBpoB&nCSI 256-Jt8H8Dbllb1N 8WDDBTY.IlBhiM 8H8nii38TO -

pow (6). AnR Toro, 'ITOOhl IICJtDJO'IBTb B8CT8611nbBocTb so apeN&Hil ycBD.IITeJIII B 8B8JIII38-
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topa, napannenbRo awnynhCy c ll&Telttopa aa BXOll ycanaran11 nolla&ancll carsan c resapa

'l'opa TO'IIIOI awnnHTyllbl (7). Cta6HnhHOCTb pa6othl yctpOICTB8 B OCBOBBOW 38BBCBT OT 

cra6anbHOCTH reaapatopa caeta, taJt Jt&lt 83 pac. 8 B 8 8 6 B8llRO, 'ITO awnnBTy .!18 C8r

aana C ltp&WH86BOro ll&TeltTOpa HQ 38B8CBT OT T9Wil8p8Typbl II B llOCTATO"'HO WllpoltOI o6-

.J18CTII ae 38B8C8T or aanpll:liC&>t8ll nllt8H8ll. Ha ctatS8nbHOCTb reaepatopa WO:liC&T Bn8BTb 

rewnepaTypa oJtpy:liCillOWel Cp&llbl B "'ACtota 3anyc1tllJOW8X awnynhCoB. Ha pile. 9 npall-

CT8B.JI8Bhl xap81tT8p8CT81tB reaepatopa CBeta: 38B8CIIWOCTb 8Wil.J18Tyllbl TOit8 B lt.JIJO"'8 OT 

"18CT0Tbl 38nYC1t4JOW8X 8Mny.JihCOB (a) B OT tewnepaTyphl (6). npa Cp8Bil6BII8 TeMnapa

typHhiX xap4BT9p8CT81t0 llpBB8ll8BHhiX Ba par.. 4 B pBC. 9a 0 B8llll00 'ITO OCBOBBhiM H8CT8-

• 
611.JibRblW anaW&BTOW BB.JI.B&TCB BCTO'IIllllt CB6T80 lt03qxpBJ188BT TeWIIapaTypHOI B8Cta6Rnb-

HOCTR ltOTOporo <.OCtaBn.B&T 0,5%/rpa,!l. C • .UnB CT86HnB3allB8 aWII.JIRTyllBOI X8pABTepHCTR

ltB reaapaTOpa caeta B llllanaaoaa 10 7-40°C 6blna llpBW&Beaa napawatpH"'acJtall cTa611nK3&

llBB. 8 SWHTT&p COCT8BBoro Tp8113BCTOp8 (cw. p8Co 5) Bltni0"16BW napannanhHO llB8 tapwo

CODpoTBBn&HBll no 1,2 owa. Ha pac. 10 noJtaa81la 38B8CHWOCTb aWDnBTyllhl CB&Toaoro 8w

nynhCa <n tewnapaTyphl np8 8cnonb30B811H8 napawetpR"'&cJtol cra68nB3AnD. Heooxoll8WO 

OTW6TBTb0 'ITO TAB ltAB Ba BhiXOll8 ll8T61tTOp8 nony"'8JOTCB CBrHilllbl B H6CitO.Jiblt0 W8n.JI8-

BO.JibT1 8 "18p83 BCTO"'BBit CBQTA npoXOllBT TOitB B8.JIB"'BBOI B H8CitO.JibltO awnep, BW88TCB 

B03NO:liCBOCTb aaBOlllt8 anaJtTpB"'ecJtoro carsana c resepaTopa caera ua BblXOll ll&TeltTopa • 

.nn.B yCTp8B8BHH BABOJlOX B806XOJlBMO llpHM8HHTb &n81ttpB"'8CJtYIO .91tp81lBJ>OBitY Jl6T81tTOp8 B MOB

TS:liC reuapaTOpa pacnonaraTb llMbllla • .Un• xan86poaltB TenecJtona 83 "'&ThliJ&X C"'&T"'HitOB 

NO>KBO 6hlnO IICilO.Jib30B4Tb "18Tblp8 llOC.JI8llOBatenhHO Bltni0"18BBblX B ltO.Jin8ltTOp ltnl0"18 

(pac. 5) BCTO'IIlBJta CBeta 83 Ga·As , a awnnBTYllY caraana B lt8:liCllON Jtaaane we1111tb 

' 
nyTeM B3M8B811Hll paCCTOBB811 OT IICTO"'B8Jta llO ll&TeltTOpa. Ho TAB ltAit aWilnBTy,!la CB&To-

BOro BMnynhCA llOCTaTO'IIlO B811JU80 Mhl npHM8HRIIH 0.!11111 HCTO"'BHit CB&Ta 8 CB8T OT aero 

c nowowbJO caeTOBOlla 83 opr4RR"'ecltoro cTeua pa3BenR ItO acew ll&TeltTOpaw. Awnn~~Ty

llY Cllr&ana B lt&Banax MO:liCIIO R3M8811Tb H8BOCB Ba llOB8pxROCTb CB&TOBOllOB "18pHyJO ltpac-

ltY C OllT8"18CitHN ltOBT8ltTOMo 

B 3aJt.JIJO"'&Bile nonb3yewcB cny"'aew no6narollapBTb A.H.CRIIaeaa 3a noctOBBBbll 8&

T&pac X pa60Te, 3.K.BaTM8BOBy 34 llOWOwb B 83M8p8RBIIX1 n.A.IP8ll8&Ba 38 MOHT8JK Cllc

T8Mhl Jt8n116poBitB B npoaepltB Te.JI8CitOila B3 nonynpoBOllBBitOBhiX C"16T"'BitOB. 
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