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BBeneaJe 

Klllt aaaecTBo, a CBBXPOiliiVIOTpoBe crycTitJI ycKOpeBJIWX '18CTBU cne.a;)'JOT o.a;aa 38 

J:lp)'I'BM C '18CTOTOlt MO.tlYBllidB ycii:OplDCillero BaQJIIOK ... Bo Jlllll yCKOp8BBB BCHonb3yeTCB 

TOOioltO T8 '18CTb DepBOJ:l8 MOJlYllllllBB 1 B KOTOpoll '18CTOT8 yCII:OptDOut&ro B8QpJDK8BBB B3M8-

BB8TCB OT BWCOII:Olt It BB31tOI. nOSTOwy • B8Dpepwuow pltlKBMe ycJtOpeBBII c 1(8Biom yweBb

ut .... p8CltOJ:l8 9B8prBB B CBBlK81111B T8Yll8p8TYplol BarpeB& OT.a;&nbBWX ysnoa yCJtOpBTMB 

BCHO!Ib3Y8TCB M811BDyllliTOp1 II:OTOpWI 38QBp88T BWCOJtO'I8CTOTBWlt r .. epaTOp B& T7 '18CT1t 

D8pBO.tl8 NO.tlYJIJIIlBB, r.a;e '18CTOT8 B3M8BB8TCB OT llll31tOI It BWCOII:OI. 

8 CBBXpollBVIOTpoB8 llpBM8BB8TCB OCHBMHilBOBBWll BOBilloll BCTO'IIIllll: OTII:pWTOrO TBil81 

DB83M8BBYI CTOII6 ltOTOporO OB83WB88T cyut&CTB&BJIGe BnBBIIll8 ll:lllt B8 B8'1811bBWe ycnOBBB. 

yCJtOpeBBII1 Tlllt •B Ba l!l8Cb Dpoii8CC ycJtOp&BliB llpB B81lpepwNON J:l&lcTBBB BCTO'IBBU B Te

'IHB8 BC&ro llBVIa MO.tlYBllllBB aa-aa TOro, 'ITO 118 llO.tlJl8plK811B8 paapB.Ila 38Tpa'IBB48TCB 

'I&CTb woutBOCTB.• no.a;ao.a;aMoll 1t .a;yaaT:y. Bcne.a;CTBBe &TOro 110 BCT&'I&BBB apaM&Bll aaxaa

Ta '18CTBQ B YCJtOp8BB8 Beo6xO.a;BMO BYJIYBbCaMB raCBTb pa3pB.Il B BCTO'IIIllll:e, 

JlnB DpoBe.a;ellllB tPB3B'18CitBX 9JtCil8pBM8BTOB C Jl8T81tTOpewB 1 o6na.a;IIJOWBMB 6onbWBM 

M8pTBWN Bp8M8B8M (TBila 11:8M8pw 8BnbCOB80 nyaWpwtOBOI 11:8M8pW· B T.U.), a TIHCK& B Be

ltOTOpbiX .a;pyrxx cny-.aax seo6xo.a;aw pelKBM pa6oTw yCJtopaTena, npa KOTOpoM ycJtopBTenb 

BW.a;aeT O.tlBB BnB B&CKOBbKO CJ:7CT1t08 YCKOp&BBYX '18CTBU B nocne &TOro BWVIJO'Ia&TCB B8 

6onee BIIII M8B88 Dpo.tlOJilKBT&nbiiOe Bp8MSI, 

Bee yCTpolcTBa, xcnonb3yewwe upa npoae.a;e••• q.aa'lecJtBx s~~:cuepaM&BToa a &TBX 

ycnoaaax, .a;onlKBY 6wT~> lK&eTJtO CBBXpollllaoaaaw c yCJtopaTeneM Tlllt :ace, Klllt • IUUiapaTy

pa, yDpaBilliiOutaB 6-ro ·pa6~1 (TAIUUI1 ll:lllt W8B!lllfBBTOp1 BMnyBbCBO& UB'I'8BB8· BOBB~ 

. TO'IBBJt81 M&rBBTB8B pacTBlKit8 D7'1B8 B 'l'oDo) • 
~ 

8 CBBXpollJIJtnOTpoB& 0H11H Bp8MB aaxaaTa 'laCTBil B QBVI ycii:OpeBBB COCTABBB8T 

80- ISO wJtceJt, a crycTOJt 'laCTBU sa npe.a;en~o~~oy pa.a;ayce ycJtopeBBB no ypoBHIO BBHBCBB· -------- ~ 
BOCTB 0 15 o6W'IBO BM88T .tlnBT8nbBOf'Tb BO Bp8M8BB UOPBJllt8 800, Ml§s:illto 0.tlBIUtO llpB .qpo

B8.tl8BBB Ba ycll:opBT&ne B&JtOTOpYX 9li:CH8pBM8B'I'OB, 8 'laCTBOCTB DpB pa60T8 CO CX8M8MB 

8 



I 

COBDBAHBI0 lK81J8TenWIO BMIITID BMIIYIIIDCJol D7'111tOB MUCBMAIJioiiO B03M0lKBOI Dpo.llOIJlKBT81llio'" 

BOCTB Dpa COXpali8BBB B8B3M8BHWM R.X BBT8rpalliDBOrO DOTOK&, Jlna 7Be.n.B'18BBB .llllBT81liDBOC

TB BNIIYIIIDCOB IIY'llltOB 'l&CTBil ( paCTRlKKA uyua) a OH.RH llpe.llllOlKeB weTOA:
111, oclloau

Hhll BA B03c57lK.Il8BBB BWB7lKAHBWX pA.IlBIUIIDBiollt lltOIJ8c5ABBI D7'111tA llOIItiUIWIWM, nepeweaaww 

BO Bp8N8BB B03M7lll8HB8M MArRBTBOro DOIJB1 CSnarO.Il&pll lltOTOpONT .llllBT81JibBOCT& BMIIYIJIDCA 

DO ;ypoBH~ BBT8HCWBHOCTB 0,5 .llOCTBr&eT DpBM8PftO 2500 MKC811to 3TH DapaM8Tplol 7CIItOpBT81JB 

Cll8.1l78T 7'1BTWB4T& DpB Bhlc5ope CDOCoCSa CBHXpoBB38DBB TAK lK81 lt&llt B HeoCSXO.IlBMOI TO'l-

HOCTH CBHXP08B38DBH, 

8 llt4'18CTB8 c5&3hl .llllB CBHXpOHH3AilBB MOlK8T CSWTio BCDOIJ&30BAHO MrH088BH08 3HA'le

HII8 'IACTOTW B,'l, reaepATOpa, 3TOT CDOCoCS C DpBM8H8HB8M T8pMOCT&TBpoB811HB 81l8J:TpoBIIhiX 

CX8M MOlK8T .llAT& TO'IHOCT& DpBBli3XB DOpB.IlKA COTWX .1:1.01181 MBJtpoce&yB.Illolo 

O.~:~.auo npx aa.~:~.aaxwx TO'IBOCTBX nocne OTJtaaa OT aneKTPOCTATH'leca:oro .~:~.ecpnea:TOpa 

.lliJB BWBO.Il8 D)''IKA )'CIIt0p8BBhlll. DpOTOBOB B llpBMU8BBB .lliJB &TO I ll8llll CHCT8Miol BOajSy ~BT&

IJH a pereaepaTopa c warnTBhiM a:aaanow CTa.n aoaMolKea a CSonee npocTol cDocoCS, a !tOTo

pow B lltA'!ieCTBQ 6&3lol .llllSI CllHXpoJrH381.lBB DpHBBTO DOIJO>KeBHe IJODATOK pOTOpa BAJ)H8TOp41 

¢xKcapyeMoe caeTOBWM ny'JOM, TeM 6onee, 'ITO a a nepaol!l cxeMe 
1 1' 2 1 

sTa me c•c

TeM& acnon&aoaanac& .~:~.na BA'IAillbBoro BKIIKl'l.&HHH a.'l. rellepaTopa, TouocTb caaxpoaaaAitaB 

B &TOM CIJ)''l&e 0Dpe.ll81JHQTCB M8X811R'l8CKOI!I TO'IBOCT~O B3rOTOBIJ~HHH IJODATOK pOTOpa (Tolto 

91JQKTpOHHiol8 CX8M.W MOr)'T .ll&Tib TO'IHOCT& 601188 B&ICOKOro IIOpB.Illt&), JlnH CHHXpOilBXIlOTpo

Ha OH.RH 9T8 B81l11'111Ha paaaa ;!:. 0,2 MM B COCT&BilHeT 0,12% nepRO.Il& MO.I:J.71ISII.lHB ('ITO 

JliJH 'IACTOThl MO.Il)'llHI.li!IH 100 rll COCT8BIJH8T '" 12 MXC8K), 

HCX().I:J.SI 83 Tpac5oB11HBI1 Dp8.1l'IIBBIJSieM&IX 9KCII8pliM8HT&IlbBhiMH 7CT8HOBXAMB H Oap8.1l8-

ll118M&IX DAp8M8Tp4MII yCKOpRTAilB1 6&1110 OTJl&HO Dpe.llDO'ITeHBe BTOPOM7 CJIOCoCSy CB8XpOHB-

341lllll1 ToKe OB 1103B01lli8T OC)'IJ.l8CTN1Tb Heo5XOAHM)'Kl TO'IHOCTb 11pBBB3XH DpB CSonee DpocTOI 

H H&Ae>KBOI 9118KTpOHHOI cxeMe, 'ITO O'l8H& Ba>KHO llpH xpyrnocyTO'IBOI paCSoTe )'CXOpBT81JB, 

0t5WI9 pp!HURDH DOCUO!B!I CX8),4Y CBHXQOHI3@MHK 

' :YDp&Bil8HH8 CBBXpollBXIIOTJI080M IIOCTpOe80 TUJIM oCSpa30M1 'ITO IJIOCSWM pe>KBMOM 

)'CXOp8BBH MO>KHO ynp&BnBTID KU DpB IIOMOIJ.lB BR)'Tp8BIIIollt BMII)'IJIDCOB1 Bhlpa6aThiB88MhiX 

C8MOJi CBCTeMOI1 TAX 8 llpB DOMOLUH BB81J.lBBX1 DOCT)'IIAKl!J.lJrX C 91tCD8pBM88TIUIIDBOI )'CTA

HOBU. np11 &TOM aOSMO>KHO OC)'lll8CTBIIHTb Cll8.1l)'IOIJ.lll8 peJKJiMhl pac50T: 

1, HenpepwAHWI. Dpa KOTOpoM l.liKilhl )'Cit0p811ll Cll8.1l)'IOT AP)'r 38 .I:J.pyroM C 'laCTo

TOI MO.Il)'RQ88, 8JUJIO'l8188 B,'l, reHepaTopa DpOilCXO.IlllT B X&lK.IlOM nepBO.Il8 MO.Il)'IIBD81, 

2. OA•opaaoawl. npx xOTOpoM JXBxnw yczopeua cne.~:~.yK>T c 'IACTOTOI :~anyc&AJOUllx 

llMD)'IllbCOB, HMD)'IJIDC 18 BXIIIO'IHile B,'l, reHapaTOpa ¢opMBp)'8TCB 83 BayTpeBilaro BIDI 

aB&WBero 381J)'Cit8Kl!J.l8rO llMuylllbC81 llpllXO.IlHIJ.l8rO B 1 Cil)"ldlhll1 MOM88T BpeM8U ll BIUIIO-
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'l&eT reaep&TOp B DepBhll lllltll )'CIIt0p8HilB1 Cll8.1l)'IOWill 38 9TBM 'CIJ)''IAI 

0TIUJIO'IAK>Ulle 1MIIYIIIDC&I1 KU ll a H&DpepJo!aHOM p8lK8M81 B.I:J.7T ltA>K.QWI 

S. Op,BopyoBwl c TOQMO>K8Hil&M, Tuol pe>KBM paCSOTw OKaaanca 

11pOB8.1l8Billl 8KCD8pBM8RTOB C 9M71IIDCBOHBOI X8M8p011 IIOM81J.leDOI B 38 

K&T)'WXH, none B 3830pe X8T)'WXIl DpR KA>K.IlOM llpoXOlK.Il81lBil 'IACTBJX ,ll 

.llllleRHOI Bellii'IBB&Io K&T)'lllKA IIBTB8TCH TOXON p83pH.Il8 lt011,1:188C8TOpBOl 

T8'18T 'lepea llrRilTpOHhl, 

nocne noaroTOBKB acel 8DII&p8T)'P&I X paCSOTe A88TCB 8MD)'IIIDC 31 

H&l ll 18 )'CXOpBT81llb, ECIIII 88 aaropHTCH XOTH CSw O.llBB llrB8TpoB1 DOlle 

HOI K&T)'Wit8 ll8 CMO>K8T JlOCTB'IID Tpe6yewol B81lll'IBBW1 . D08TOM7 lleoCSxc 

yCKOp8RII8 'l&CTBil p8BbW81 '18M ORB IIODAAYT B 9M)'IllbCilOHIYIO lt&M!py, 

SXCDipBM8BT81JIDIIOI )'CTAHOBXIl HA )'Dp&BIIBIOIJ.l)'IO CBCT8M7 IIOCT)'D88T TOp; 

npa pa6oTe B STOM pe>KilMe aKIJKl'l8B88 )'CXOpBTeiJB Dp08CXO.IlBT Tt 

oCShi'IBOM o.~:~.aopaaoaoM pe>KilMe. Ha OTKIJIO'lea•e me c aa:cDepxMeHTAniDII< 

AAITCH TOpM03BIJ.lBI BMD)'IIJ.C B 1 CIJ)''I&IH&II' MOMeHT apeMeHilo XOTOphll 

a,'l, reHep&TOp B TOT )KQ l.lBKII )'CX0p8HIIB1 HO B TOT MOM8HT1 xoraa H& E 

81J.l8 BeT 'l&CTHilo 

HopNAillbllhli!l o.~:~.aopaaoawJI uaxn yc&opeRRR MO>KeT Dpo8aoiTH TOnl 

8Cilll B Cll8.1l)'IOLU8M 38 BHIIJ.liiM BKIIKl'l&Kl!J.lRM RMDYIIIDCOM AlpHOJl8 MO.lll 

D)'IJ.l8H TOpM03SIIJ.llll llMII)'IllbCo Toraa OTKIJIO'l8Bil8 Dp01l30IA8T1 K8K B oCS• 

pe>KBMe, 

npuTB'l8CKR CX8M& B.WIIOIJH8H8 TAXJIM oCSp830M 1 'ITO B K8>KJl.bii llHi 

ll8Hilll IIOCT)'IIAIOT llMD)'IJJ.CI!!, HMBTRp)'KllLtll8 TOpM03HIJ.lB81 B TOIJ&XO B llBX 

DOCile 381J)'Cit8Kl!J.l8rO BMA)'Il&C81 IIO.ll88TCB llllll He IIO.Il88TCH ( B 38BHCBII< 

aarope&WilXCH llrHBTpOHOB) H&CTOSIUlBI TOpM03HIJ.lBi!l BMD)'IJIDCr no.ll&'l8 HI 

ll)'nlbCOB 8&138888 TeM1 lO TUBM o6p830M DpOBO.llBM&Ill 9XCD8pHM9BT 11p1 

¢oa8 'l&CT81l I CIJ)''l88 IIO>KHOrO cpaCSaT&IBAHBB 3811)'Cit81 T,X, ycxope.lle ~ 

llA 11pOM8>K)'TO'IHOM P8.1:J.B)'Ce, 

4. H&JIODBT&n!ol!b!l pe?KBM DoaaonaeT ocy!J.lacTB.nBTID paa.n••awe aap. 

H8XOAIJ8H8H '18CTilll HA 11pOM8>K)'TO'IHOM p&Jli)'Ce C DOCile..ll)'IOIJ.lllM .ll0BI.Il4 

AellbiiiOrO p&.llll)'C& ycxopeHHB, Taxol pelKIIM p8c50Tbl IIPI.IlCT&BIIBIIT 8BT8) 

'188811 paCSOTI!! )'CitOpBTellS11 TU II .llllll DpoaeA&I[I[B PSI.I:J.& SXCD&pBMe8TOB1 

T8KTOpaMH1 HMeJOLUHNH 60IJ&W08 M8J>TB09 Bp8MS1 1 JlllH AOIJ)''l8HHH MAXCJIN, 

TBil B O.llROM Cr)'CTK8, 

0.QBBM 83 B&p11811TOB R&XODHT81llbBOrO p!>KilM& BIIJIB8TCH D8pBO.Illl'l8CJ 

p8>KilM1 llpH XOTOpOM BXIJIO'l&Kl!J.ll8 BMD)'nlbC&I 88 M8RilD71lliTOp IIOCT)'IIAKlT 
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0 BNHb BNJI71lloCW DT'IItOII NUCBNADWIO 1103NOlKHOI DpollonlKBTa.II..-

8B3N8HHWN HX BHT81"pallloll01"0 DOTO&A, Jlnll TJI8IIB'18DII ll.IIBT&Ili>IIOC-

/11/ 
.CTBil ( paCTIIlK&A J17'1Jt4) II OH.RH llp&ll.IIOlK&H W&TOll 1 OCIIOIIa.&-

HTlKlleiiBbiX p4l1Ba.III>BYX ltODeCSanl ll7"'1Jt8 llOitAIIWIWN, DepaW&BBbiN 

N warBBTHoro nons, CSnarollapa ltOTopow:r llllHTeDI>BOCTb BMJI7DW:a 

·• 0,5 llOCTBraeT apaNepao 2500 wxcax, 3TH aapaN&Tpbl :rc~~:opaT&na 

llbiCSope cnocoCSa CBHXpoHB341lD TAX liCe, &alt B R&oiSXOllHMOI TOll-

,llllB CBRXpORB341lBH MOlKeT CSbiTb BCDOilb30B4RO MI"H011ellll09 384'18-

TOpa. 3TOT CDOCoiS C DpBN&HeHR&M T8pMOCT4THpoii411HB aneltTpoHIIWX 

iOCTb np11BB31tll ll0pBlllt4 COTbiX llon&l NHitpOce&:yHllblo 

IIWX TO'IBOCTIIX DOCile 0Tit434 OT 31l81tTpOCT4TB'I8CitOI"O l18cPn81tTOpa 

peHBbiX DpOTOROB B DpBMU8HBII llllll 3TOI ll&IDI CHCT&MW B03jS:y~BT&

I"BHTHbiN Jt41141lOM CTa.ll B03MOlK8B B CSonae D(IOCTOI cnococs, • JtOTo

.1111 CRBXpORB341lBB DpHBIITO llOilO>KeHB8 llODATO& pOTOpa B4PBATOp41 
/1 2 I 

DY'JOM 1 T8M 6onee, 'iTO Jl II nepBOI CX&Ma 1 &T& lK8 CBC-

11 HA'IMI>Boro BKDIO'leaaa !!1,'1, reBepaTopa. To'IBOCTI> caaxpoaxaanaa 

8TO:II N&X411Jl'I9CJtOI TO'lROCThlO B3l"OTOBiljtRIUI llODATOX pOTOpa (T,J[0 

T l14Tb TO'IHOCTb 6onee BbiCOJtOI"O DOpRllJt&), Jlng CBHXpOilHJUIOTpo-

paBH4 :!:. 0,2 MM H COCT8BilH9T 0,12% D8pBOl18 MOllYilllllBH ('ITO 

100 rn cocTaanaeT .. 12 wxcex). 

aHRI 1 Dp9lll>IIBilli8MbiX 9KCD9pHN8HT81lbRbiMII yCTaHOIIIUlMJI H ODp&ll&

KOpH"T&nB, 6blll0 OT.O&RO Dp8l1DO'IT9HB8 IITOpowy CDocoCSy CBIIXpOHH

ocyll.l&CTI\BTb Heo5XO.OHMYIO TO'IROCTb npBIIR3Jtll DpB CSonae DpocTOI 

CX8M91 'ITO 0'18Hb B&JKHO DpR KpyrnocyTO'IBOI paCSoT& YCJtOpBTena, 

UJ[~,_CJUIXI:IOHH38DBK 

TURN 06pa30N1 'ITO lliOCSWM p&lKHNOM 

IITb lt&lt npa DOMOil.lH BR;yTp&BHbiX HNDTilloCOII1 IIWpa6&TWB88NbiX 

DOMOli.IH BR81l.lHBX1 DOCTyll410IUBX c 3XCD8pBM811TMI>BOI TCTa

OCyiU&CTBiliiTb Cll8.0YIOIUB8 pelKJiMbl pat50T: 

KOTOpoM llBitllbl YC1t0p8BBH Cll8l1TIOT llp:rl" aa llJITI"ON C '18CTo

llo'lo I"&HepaTopa DpOBCXOJVIT II lt&XCllOM ll8pBOl18 WOll)'llHilBBo 

PH JtOTOpoM I.tBJtnw :rcxopeaaa cne.o;rJOT e '18CTOTOI aanycXIUOII.IBx 

cpopwap;y&TCa aa BJIYTpeaaaro au 

BNJ17n&ea, DpBXOllAIUero II 'cn;yqalawl' NOW8HT llp8W8D B llltlliO-
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'148T 1"8H8p4TOp II D8p11bll llBitll ycxopaHBH, CllellTIOIUBI 3A 3TBN 'cn;y'I&IHYN' NOM8HTOM, 

0TXDIO'I410IUB8 BMJI71lbCW 1 ltU B II H&Dpep&IBHON pelKHN81 BllyT ltAlKllhll DBXIl YCitOp&HHHo 

3, OllBOQ839!hll C TOPHOlK8HB8No Tuol pelKBM paCSOTW Olt4341lCH B&oiSXOllBNWM npa 

Dp0118l18HBB 8KCU8pHN8HTOII C 3NTilloCBOHBOI XAM&pol, DON8IU8BBOI II 3430p BMDYilbCHOI 

XATyii.IItB~ none II aaaope lt4TyWitH DpH KAlKllON DpoXOlKll&BBB '14CTBil llOil>KBO 6&1Tb ODpa

l18DeHHOI llenB'IBB&I, KaTyWit4 DBT48TCII TOitON paapllllA JtOBAeiiCATOpHOI 6aTapea 1 XOTOpbii 

T8'18T 'lepa3 BI"RBTpOH&I, 

nocne DO,!li"OTOIIXB IlCeA aDD&p4Typhl It paCSOTe .048TCB BNJI71lloC 34JI7CK4 H& BI"HBTpo

Bbl II 88 YCKOpBTellbo EcnB 88 aaropHTCll XOTB 6&1 0.0811 !II"BBTpoR, DOlle II aaaope BNDynoc

BOI X8TyWXB Be CMO>K8T llOCTB'Ib Tpe6yeMOI lleU'IBB&11 . D08TONT xeoCSXO.IlHMO Dp8Kp8TRTb 

ycxopeaae 'I&CTRil paa&We, 'I&M ou noD&llTT 11 aNynw:aoaHyJO JtaNep;y, B &TON cn;yqae c 

31tCDepHN8BT81lbROI ycTaHOBitB H& yupaBnBIOIUYIO CBCT8NT DOCTyll&eT TOpN03HWHI HNDyn&e, 

npa p&CSOTQ II &TOM pelKBNe IIKiliO'IeBB8 yCKOpBTellR DpOBCXOllBT TU JKe, ltU H II 

o6Y'IBOM OllHopaaolloM pe>KBMe. Ha OTitlliO'I&RBa liCe c a~tcnepaNeHT&DbBol ycT&ROBKB uo

ll&eTCa TOpM0311IUHI HMJ171lbC II 'cn;y'l&lawl' NON8HT 11peM8HB1 KOTOphll l101l>K8H OTJUIIO'IBTb 

B,'I,I"8H8paTOp II TOT >K8 I.tBXIl YC1tOp8HHll1 HO II TOT NOM8HT1 XOI".O& He BbiX0.08 TCKOpBT81lB 

8IU8 118T 'l4CTHilo 

HopNMbHbll OllHOp83011bii llBitll ycltOpeHHR MOlKeT DpoB30ITH TOilbltO II TON CllT'I&e1 

8CilB II Cll8l1TIOIU&M 38 IIH8IUHBM IIJUIIO'IAIOIUHN RNDYilbCOM D8p&0.08 MOllyllllllBB CS;r.lleT Dpo

DTII.I&H TOpN03RIUHI BMDyn&e, TOI"l14 OTKili0'18HB9 DpOB30ill&T1 lt&lt II oCSW'IBON O.OHOp430110M 

pe>KBNe, 

npUTH'IQCXH CX8M8 llbiDOilH8H8 T&XBM o6p&aON, 'ITO II X&>K,Ohll llBKn ·H& CX8N7" ynpaB

neRHH DOCTyll&IOT RMDYilbChl, BMBTHJITIOWR8 TOpM0311IUBe 1 B TOilbKO II DBitne, Clle.OyiOlll&M 

DOCile 34JI7Cit&IOIU81"0 HMDyll&e81 DO,!l48TCH BID! He DO,!l88TCR ( B 38BHCBMOCTH OT 'IBCII& 

38l"Op&BWBXCII BI"HHTpOHOII) H&CTORWHI TOpM0311WHI HNDyll&eo no.o&'l8 BMHT--JITlOIUHX BM

DyllbCOII llbi3118H8 TeN, 'ITO TUBM o6p430N DpOIIO.OHMhll 3ltCD8pHM&HT npe,ooxpU118TCH OT 

i 
cpoaa 'I&CTBD II CllT'I88 llO>KROI"O cpa68Thiii411BII aanyclta1 T,K, yCitOp&liB8 CSy.oeT Dp&ltp&IU&RO 

88 DpOM&>KyTO'IBOM pallByca, 

4. H!IJIODBTenJo8b!l pe?KaM noa11onaaT oc:rmacTIIIlHTJ> paanB'IIIhle 11apaaaTw aax11aTa 1 

H41t0Dil8HIB '14CTH1l Ha DpOMQ>KyTO'IBOM p8l1Byce C DOCil6llYIOII.IBM l10118l18BB8N BX llO npe

ll&III>BOI"O pallByca ycKopeaaa, Tuot pe>KBN paCSOThl npellCTaanaeT BHTepec xu llllH aay

'leHBII paCSOTY ycxopaTenR, TU a .on11 npoll&ll&BBII pall& axcnepawaBTOII, 11anpawep, c ll&

Tax.Topawa, HNeJOIUHMH 60ilblll08 M8pTII08 llp8MII, .OIIR DODy'leHHII M&KCIIN&IlloiiOI"O 'IBCD8 'lAC

Till a OllHON crycTxe, 

0l1BBN Ba BApBaJITOII B8KODHT81li>BOI"O pe?KBN& RBDR8TCH D8pBOllR'18CXBI R8XOD~T&Ili>Bhll 

pelKHN1 Dpa KOTOpOM IIJUIIO'I810IUBe BNDyll&ehl Ha NaJIBDylliiTOp DOCTyll410T C '14CTOTOI MOlly-

~I 
~I 5 



I 

nBu&a, a OTKnJO'II&IOtuae RJJ.yT c 'lacTOTol a 2,4 ·au 8 pea Meiiollle 'I&CTOTw MOJJ.ynBnaa. ' 

0pll aTOM 'laCTRill:ol JJ.OBOABTCII JJ.O llp81J.81IIIJIOro paJJ.Byca COOTB8TCTB8BBO C '18C:t'OTOI B 

2,4 -BilK 8 pea M8Rb1U&I,- B OCT&nblll:ol8 llBitlllol npORCXO/J,BT RUOilli8BB8 ·'IACTRU 88 DpOM8>Ky

TO'IBOM paJJ.Ryce, 

,llpyrRM aapaaaTOM MO>KeT 6wTii OJJ.Bopeaoawl aaa:onaTenuwl pe>KaM, npa xoTopoM 

DpOHCXOIJ.BT MHOrOKpATRWI 3axB8T B ycii:Op8HB8 'IBCTBU IJ.O DpOM8>KYTO'IROro p&JJ.Byca B 

TOII&II:O B DOCI18l(R8M llBXII8 - ,llOB8JJ.8HB8 BX IJ.O Dp81J.8ltWIOro p8JJ.Byca yCII:Op8UIIo 

5, PllKIH yupynepB CBCT8MOI p&CTI>K!tB nyga, B 9TOM pe>KBM8 Tpe6y&M8ll 11011:&111>"' 

HBB H80/J,BOpoJJ.BOCTib M&rHBTBOro U_Oilll C03JJ.88TCll napol TOII:OaWX xa:rywex, DOM8lll8HBiolX 

B ycxopHTellloiiOI JtaNepe, 

Opa pa60T8 B pe>KBM8 p8CTII>KII:B B,'l, fC!tOp11101ll88 B8Bpli>K8HH8 BWIUUO'I48TCB0 Jt8Jt 

Ton&xo ny'IO!t JJ.OcnraeT paAayca paaMemeBBll Jt&Tywex • .Oan~o~~elwee paJJ.B&nlolloe npoJJ.aB

>KeHae Df'l!t8 DpOilCXOIJ.BT 6narOJJ.8pll p8C!t8'1X8 p&JJ.BMWIWX XOIJ868BBI BCII81J.CTBB8 

R801J.HOpOJJ.HOCTB M&rHBTHOrO IIOIJR, 

Ka:rywKK UHTaJOTCB TOII:OM pa3piiJJ.a II:OHJJ.&He&TOpHol 6aTapea '18p83 ynp8BIIB8MWI aea

TKillb - TllpaTpOH - CBHXpOHHO C I(BII:IJOM ycxopeaaa, ~AII:CKNanlbH&B JJ.nKT81llbHOCTib KMnynlbCa 

Dy'llt8 0Dp81J.81lli8TCII Bp8M8K8M BapacTBHKR TOll:& B II:BTylUII:BX, ,llURT81JibHOCTib BMIIYillbCB ny..-

11:8 COCTIIIIIUII8T llpBM8pBO DOIIOBBHY D8pHOJJ.8 MOJJ.yllHIUIB /J,IJJI cny'IBII CBHYCOBIJ.&nlbHOit 3UB

(:BMOCTB p83p11JJ.BOro TOKa OT Bp8M8BII 0 T8X II:BX Bp8MII p83piiJJ.8 88 IJ.Oil>KHO DpeBWWaTib 

nepaoJJ.a MOJJ.YIIHDBR, Hcnonlb30BABBe wecTH nocneJJ.OB&TenlbHO BKIIIO'I&eMbiX p83piiJJ.Bwx B'leex 

( II:OBIJ.8HC8TOpOa B TBpaTpOHOB) DOalolW88T Ha/J,&lKBOCTib pa!SOTI:ol CBCT8MI:ol0 yM8RbJ.U88T na

II:OBI:ol8 3Ba'I811111B 38pliJJ.HOro TOll:& B llpBBOJJ.BT X OTHOCJ(T81llbHOMY yJJ.nKR8BBIO Bp8M8BK Rapac-

TBHHB aapRJJ.ROrO TOll:&, 

00JJ.>KHr810lllRI ncnynlbC Ha TapaTpoa DOJJ.&eTCH c 6no1ta ynpaaneHilB ( pRe. 1, 6nox2) 

C381J.8p>K1tOI 0,5 - 1,0 C8X OT MOM8BTa H8'1&n8 yCII:Op8RRBe 

6.PelKIM !DQ!U!ll8BJ8 B¥I'V_IIJ!CBWM DBTaBB8M RORHOro RhO'IJII!t!!. ruepaTOp BMDYillbG

HOro DRT8HHII IIORROrO BCTO~Jta Dp8JJ.Ha3Ha'I8R IJ.IIB o68CD8'18HRII pa!SOTiol BCTO'IHKX8 a RR

Tepaane Bp8M8RB 38XBaT80 'ITO D03BOIIII8T CBB3BTib p8CXOIJ. reaa B yM8RbJ.UBTb UOT8pB 'l&C-

Tau Ra pacceaaaaae, 

8 . BOHR OM RCTO'IBRX8 CBRXpoull;!tllOT.poBa peapii/J. UOJJ.JJ.8plKRaaeTc;ll alolCO!tO'I&CTOTRblllf 

noneM JJ.yABTa a T8'181fB8. acero uRJtna yCKOpeBRll, 8 UpB RMnylllbCBOM UR'J'aBBII BCTO'IRBII:a -ronlb'" 

xo a Te'I&HKe apeweRB aaxaaTa, BcneJJ.CTBBe eToro, DOMBMO DOJJ.>KBraJOillero awnyn~oqa, x 

BOBROMY BCTO'IRBX)' UO OltOR'IaJIBB apeMeHK 38XB8T8 JJ.OillK8R UOJJ.&BaTibCB raelllllBI BMDylllbC, 

,51J01t yupaaneBBII BMDflllbCKWM IIBT8BB8M BOBBoro BCTO'IIBBXB ( 6nox 9) .-3~C!t88TCB 

CRHXpQBMilYIJibCOM C 6noJta 2 ( pac, 1) e 
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§nox-cxeya H IIDBHD!D patSOTbl CICT!M&I YDppn&HII 

SnoJt-CX8M8 CBCT8MI:ol yupaaneBRII B CBBXpOBH38UBH CRHXpOURitiJOTpOBa 

pac, 1. 

HwnynlbCw ltloTOJJ.BT'IHII:A ( HMn,q,,JJ.,), Bblpa6&TI:oiB88MWe tPOTOODTII'18CI 

( CSnox 1 ). RCUOillb3YIOTCII IJ.Illl CBKXpOBB381lRR K KM8810T 0-o6p83HYIO tPOpMf, 

tPPOHT BX R8CitM&II:O OD8p8:>K88T MOM8HT JJ.OCTR:lK8HH8 Be'le reHep&TOpOM B8p 

( 3 - 5% napBOJJ.a MOJJ.YIIHDBR), 3TH BMUYilibCW UOJJ.aiOTCII B8 IJ.B8 6noJta - I 

BARRil yupaanJUOillBX BMUYillbCOB IJ.IJII MBBRDynBTOpa ( 6nolt 2) H 6nOK CRBXpOI 

tPB3B'I8CKRX YCTABOBOX ( 6noK 5), 

Snolt 5 COCTOBT B3 '18TI:olp8X JtaTOIJ.HWX DOBTOpHTenel C napannanlbHWMI 

'18TWpibMB BWXOJJ.BMB, 'ITO D03BOIIJ18T CHKXpOHR30B8Tib C yCKOpKT8118M OIJ.BOBJ 

9XCD8pHM8RT&niiJIWX tPR3H'I8CXRX yCTBBOBICH, 

SnoK 2 ( pRe, 2) npe;QCT8BIJJ19T co6ol ycTpOICTB00 D03BOIJJIIOill98 OCyi 

pe>KBMW pa!SOTW YCKOpBT81IB R ynp8BIIJIIOlll88 M&HKDyiJJITOpOM DO pa3nB'IROI 

rpaMMe IJ.Illl lta>KJJ.oro pe>KHMa, 

Hanpawep, UpB pa60Te YCXOpHT81Jll B H8Dp8pWBBOM p8>KHM8 CRHXpOBMD) 

CTByiOlllH8 Dep8JJ.R8MY tPPOHTy KMDetPeiJ.e, p83BOJJ.HTCll H8. IJ.aa lt8B&n8, 8 OJJ.HO: 

pyiOTCII BKII10'18101llB8 BMDylllbCW 0 KOTOpl:ole 6&3 Bp8M8HHOJI 3aiJ.ep:>KKR IIOCTyDB 

n&MDy r:Y-50 R 38T8M '18pe3 Tpaacq,opMaTop - HB M8HRDyllJITOp, B IJ.pyrow 

pyiOTCll OT!tiJIO'IaiOillR8 BMDYillbCW 0 ltOTOpl:ol8 DpR DOMOillH tP8BT8CTpOH8 3aJJ.epl 

M8pHo Ha 5 MC8K H DODBJJ.BIOT Ha BTOpyiO BWXOIJ.HYIO naMDy r)'-50, a aaTel 

TOp. 80 BC8X pe>KRMAX ycKOp&BKJI xaaan tPOpMBp9B8BHH OTKIJIO'IBIOillRX HMDy, 

0/J,BBBitOBO, 

PeanB'IR8 COCTOHT B !JlopMBp088llRH BKIJIO'IaiOillRX RMDylllbCOB0 8 T81t>K8 
.lit . 

anx auoDRTenuwx. Tax, npa pa6oTe 8 OIJ.HOpaaoBoM pe>KHMe CRllxpoRMnym 

DODaCTib a K8B81J tPOPMBpOBBRBJI BICIJI0'18101llKX HMDylllbCOB IJ.OIJ:lK8ll DpOITR '18: 

D8/J,8llBI, XOTopaH DpODyCTBT ero TOII&II:O B- TOM CIJy'l&e, 8CIJB JJ.O ero DpBXO/J,a 

xacKaJJ.a COaDaiJ.8RBI DpHWen 0-o6p83Hbll DOIIO>KBT81Jiblll:oll RNDynlbC, nepeiJ.H, 

poro COBDAJJ.aeT C BMDYIJibCOM 38BYCK8, TaKRM o6pa30M0 JJ.OCTRraaTCJI >K8CT 

IlHH -38DyCK810lll&ro RMDYillbC80 DpBW81J.lll8rO 8 'cny'laiRWI' MOM8BT C BXIJIO' 

COM, CIJ8/J,)'IOlllBM B CTporo 01Ip8JJ.M8HBWI NOM8BT Bp8M9BH, 

'lacTin'a cneiJ.OB811BB 'cny'lalllwx• RMilyn&Coa aanycxa onpeiJ.enseTCH yc 

HKB 9KCD9pBM8HTa B MO>K8T ne>K&Tib B Dp81J.81J8X OT O,D;HOrO B DepHOIJ. MOIJ.Yili 

B8CXOillbXO MHHyT,Ecna 'laCTOTa CIJ81J.OB8HKII 3aDyCX8101llHX BMDTillbCOB Ml 

HOI 'laCTOT8 MOIJ.YilliilRB, TO CD81(B&nlbllhiX 3aDyCit810lllHX BMDylllbCOB IJ.IIJI OCy: 
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llYT c 'lacTOTOI a 2,4 -BnB 8 paa weiW.Ue 'laCTOTW wonyn•n••· ' 

:llJITCII 11.0 llp81l8llbiiOrO pallByCa COOTB8TCTB8BHO C 'laC~OTOI a 

·a OCT&nbHW8 llBitnW npOBCXOilBT HaJtODl!eBB8 -'laCTBil Ha llpON&lKy-

MO>K8T 6WTb 011.HOp830BWI BaJtODBT8llbiiWI pe>KBM1 llpB JtOTOpoN 

1 aaxaaT B ycxopeuae 'lacTBil 11.0 npoMe>KyTo'IHoro panByca B 

noaeneuue ax no npenenblloro pansyca ycxopena. 

I••• cBcTeMol pacT!!lKXB pyqa. B sTow pelKBMe TpeCSrewa!! noxan..

HBTHOro D.Ollll C031la&TCR Dapol TOJtOaWX JtaT"fW8K1 JIOM81U8HBWX 

BM8 paCTR>KXB a,'l, "fCitOp!IIOIU88 HaDp!!lK8HB8 BWJtl!IO'Ia&TC!!1 Jt!Jt 

panByca pa3MemeBBH xeT"fwex. Llanbllalwea p811.BanJoHoa npona•

CSnaronapR pacxa'lxa p81J.B!llbHb!X xoneCSaBBI acnencTaae 

TOXOM pa3pRila XOH11.8HCaTopHOI CSaTapeB '18p83 ynp&al!B8Mb!l aes

llBKnOM ycxopeHBH, MaKCKManbll8ll lll!ITenbllocTb BMnyni>Ca 

M8B8M HapaCTBHKR TOKe a KaT"flllXax, .llliKT8llbHOCTb BMII"fl!I>Ca ll"f'l"" 

llOl!OBBBy nepll01l8 MOilYliSillBH lll!H C11f'18ll CBByCOBilal!bHOA 3&aB-

a OT Bp8M8BB, T8K JtaK apeMSI p83pS11la H8 IJ.OlllKHO llpeBb!WaTb 

OJ1b30BaHH8 W8CTB llOCll81lOBaT8llbll0 BKl!IO'IAeMb!X p83pli11.Bb!X li'I88K 

TpOH08) 1108b1Wa8T Hall8lKKOCTb paCSOTbl CBCT8Mbl1 "fM8Bb11188T JIB

•ro TOJta H llpHBOilBT K OTHOCIJT8llbHOMf "flll!BB8BBIO Bp8N8BB Hapac-

nynbC sa TBpaTpOH nonaeTCJI c CSnoKa ynpaaneRHJI ( pac. ~ CSnoK2) 

8K OT MOM8HTa Ha'lana "fC1t0p8HBJI, 

• BMnyl!J;,CHb!M llHTaBB8M BOHHOrO HCTO'IHB!t8• resepaTOp HMII"fl!Joq- ~ 

CTO'IHBJta Dp811.Ha3Ba'I8H llllll oCS8CD8'18HBH paCSOTW BCTO'IBBJta 8 BR

a, 'ITO 1103B0l!B8T CHII3BTb p!CXOil raaa B "fN8BbllliiTb DOT8pll 'lAC-

)!:8 CBHXpollJJ;Kl!OTpoRa p83p!lll D011.11.8plK11888TqH 8WcOXO'I8CTOTBbiM 

BCero llBKna ycxopeHBH1 a llpll IIMDfllbCHOM IIB'J'!RBII BCTQ'IHBJta -ron...-

8X88T8, 8Cl!81lCTBBe 3Toro, JIONBMO ll01llKBr8101ll8rO BMilflllo(IA, K 

•KOB'I8liBB Bp8N8BB 3ax&aTA llOlllK8B DOil&aaTbCH rar.HilUII BNII"fllbCo 

IIBT8RB8M IIOHHOro BcTO'IBBJta ( CSl!Oit 8).3~Cit88TCB 
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Snox-cxeya B UQBKDBD pa!5otbl C!CteNH xupaaneHBB 

Snox-cxewa CII~T8MW ynpaaneBB!I II CBBXpOBII38JliiB CBHXpOilBKl!OTpOHa B306p!lK8Ha Ha 

pac, I. 

HwnynhCbl l!loTOilAT'IBKa (ayn,cp.n.), 8wpa6aTb!BaeNwe cpo'roonTB'Iecxoa cacTeMol 

(CSIIOJt I)~ BCDOllllo3fiOTCH lll!H CBBXpOHB3allRB B IIM8810T n-oCSpa3H"fiO cpOpM"f1 B nep811.BRI 

cppOBT BX HQCJtoJIW:O Ollepe1Ka8T MOM8HT llOCTIIlKIIHBH 8,'1, reHepaTOpOM B8pXR88 'laCTOTbl 

( 3 - 5% 1I8pi!Oila MOilYliHilBII), 3TII RMD"fllbCbl llOIJ.aJOTCJI Ha 11.8a 6noxa - 6noK cpOpMBpo

BABIIJI ynp&anHJO!UBX BMII"fllbC08 llllll MaHBII"fl!JITOpa (CSnoK 2) B 6l!Oit CBHXpOIIMD"fl!bCOB ll/111 

cpB3B'Iecxax yc'raHo8ox ( CSnox 5), 

Bnox 5 COCTOBT B3 'I&Twpax xa'ronswx noaTOpBTenea c napannenbJIWMII axonaMB H 

'18TWpbMH BbiXOilAMB, 'ITO ll0380l!JI8T CRRXpOBB30aaTb C "fCitOpRT8li8M 011.B08p8M8HJIO '18Twpe 

3JtCD8pBM8BT&nbllbiX cpB3B'I8CitRX "fCTaHOBXR, 

Bnox 2 ( p11c. 2) npenc'raBnJieT co6oa yc'rpolcTao, JI03BOniiJOIUee ocymecTBl!JITb ace 

p8lKBMbl pa60TW "fCit0piiT8liH R ynp&al!JIJOIU88 MaHHII"fl!JITOpOM no pa3l!R'IHOI ap8M8HHOI npo

rpANM8 lll!H KA>KilOrO p8>KRMa, 

HaJipBM8p1 DpB pa60Te "fCKOpiiT8llll a H81lp8pb!BHOM pelKRM8 CBHXpORMIIfl!bCW 1 COOT88T

CT&fi01UR8 118p811.B8M"f cppORTf RMII,cpollo, p83B011.JITCII HA 11.8a KaHana, 8 OllROM 83 HJJX cpOpMR

pyJOTCII 8Kl!IO'IaJOIUR8 BMII"flii>Cbl1 KOTOpb!8 683 Bp8M8BHOI 3a11.8plKKB llOCT"fllaJOT Ha aWXOilHfiO 

li!MDf rY-50 R 3aT8M '18p83 TpaBCcpOpMaTop - Ha MaHRII"fliJITOp, 8 llpyrOM KAHane cpOpMR

PfiOTCII OTitl!JO'IaJOIUB8 RMil"fllbC"w, JtOTOpb18 llpR DOMOIUR cpAHTaCTpOHa 3allep>KRBaJOTCII DpB

M8pHO RA 5 MC8K R DOilallaJOT Ha BTOp"fiO BWXOilR"fiO naMny rY-50, a 3aT8M Ra MAIIIIII"fl!R

TOp. Bo acex pelKliMax ycxopeBIIJI xauan cpopMRpoaaHRJI OTJtl!IO'IaJOIURX RMnyni>C08 pa6o'ra&T 

OllRHaJtOBO, 

P83l!R'III8 COCTOBT 8 cpopMRpOaaHBR BKl!JO'IaJOIURX HMII"fllbC081 a TaJt>K8 TOpM03HilUIX 

BnB RaJtOilRT8llbJIWX, Tax, llpll pa60Te a 011.H0p83080M pelK.l.e CBHXpOBMil"fllbC llp8lKil8 '18M 

llOilaCTb 8 KaHan cpOpMBpoaaHRJI BXl!IO'IaJO!URX RMilfl!I>COa llOl!:lK8R llpOITR '18p83 ·cX8M"f coa

D811.8RBI1 JtOTOp&ll llpOilfCTRT ero TOl!bKO B TOM CII"f'lae, 8Cl!R 11.0 ero llpiiXOila Ha C8Tit"f l!AMIIW 

JtaCJt&lla C081la11.8BB8 DpiiW8ll n-o6pa3Hbl8 D0l!O>KRT8llb11WI RNll"fllbC1 ll8p811.HRI cppOHT KOTo

poro COBil81laeT C BMilf.llbCOM 34DfCK8, TaXRM oCSpa30M1 llOCTRraeTCll >K8CTK8ll CBHXpORB3a

llBH .381l"fCKaJOIU8rO IIMilYllhCa, llpBW81lW8rO a 'cny'laiBbll' MOM811T C 81tl!JO'IaJOIUHM BMilyllb" 

COM, Cll81lYIOI1UIM 8 CTporo 0Dp811.9li8RRWI MOM8HT ap8M8RR, 

'i&C'l'OTa Cl!81lOBAHI{II 'C11f'la1Bwx• IIMD)'l!bCOB 3aD)'CJta 0Dpell8l!JI8TCII YCIIOBKHMR llp0881le

RIIll 8ltCD9piiM9HTA II NOlK&T ne>KaTb 8 llp811.8.118X OT OllHOrO 8 nepHOil MOilYliiii(JIR 11.0 OllHOrO a 

R8CitOllbKO MRH)'ToEC.IIII 'laCTOTa C.II81J.OaaJIIIH 3AII"fCKaJOIUBX IIMil"fllbC08 MOlK8T 6W'l'b .ltp&T-

HOI 'laCTOT& MOilYlllllliiR, TO Cll811B8l!Wl&IX 381I"fCJt8JOWRX RMilY.IIbCOa llllll OCYIU8CT8li8HIIll 

' ., 
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TaJ[OJ'O pe*lllll& II& TpeCiyeTCII, An• eToro 111\lnyll:&ebl CIIHXpOD3aJlll_!l c CinoJta 2 (pac. 2) npo

XOAIIT ~ep&3 nepec.....,m CX&IIly II C BhlXOA8 nepec~&THOI CX81\lbl IICUOllb3YmTCII B Jta~eCT-

88 3&nyCK&mll.IIIX. Ta~t~~lll cnocoCiolll lllOlK&T CiYTb. a H&KOTOphlx cny~aliX noRII*&Ha BRT&Rcaa

HOCTD. 

AH&nOrRQ8R CX81\l8 BCUOllJo31eTCII II Allll <IJoplllRpoBaHBSl TOpM03Hll.l&ro BMDYllbC8 

pRe, 3 R 4 ) UpB paCioTe B OAHOpa30BOI\l p8)l(BM8 C TOpM0)1(8RII81\l 1 B 8TOI\l cny~ae CIIRXpo

RMDYllbC1 np&)l(A8 ~81\l UOCTyiiJlTb R& CX&I\lY COBU8A8HBI B& ll&MU& 6)1(9n (n
10

), 38A8p)l(B

B&8TCII npR UOI\lOll.lll <IJauT&CTpOHHOI CX&Mbl (n
1 

n
2

) H& 3-4 MC81to. Cxelll& COBU&A&HIII pa-

6oT&8T1 JtaJ[ II B np&AhiAY11.18M cny~ae 1 R nponycK&eT 3&A8plK&HR&II CBBXpOBMDYllbC B lt&B&ll 

<IJoplllBpOB&RBII ( 1/2 n
3

, n
11

) TOllbltO D0Cll8 DpliXOJl8 B& C&TJtY 8)1(9n n-oCipUIIOrO 111\l -

nynbC& UOllOlKRT&llbiiOI DOllllpHOCTR 1 nep&ARRI <IJpOHT KOToporo COBU&A&&T C 'rOpM03111I.IBM 

IIMDYllbCOM, 3TOT 3&A8plK&HR&II CIIHXpOBMUYllbC 1 npow&AWRit CX&I\lY COBD&A8HRI 1 A&nee 

UOCTyll&aT R8 BbiXOARYIO ll&Mny r:Y-50 K&B&ll& <l>opMHpOB&BBII OTXlliO'I&IOll.IBX IIMDYll:&COB II 

3aJIJip&eT reaep&Top ..... B8CXOllbKO paaee oCibiQoro OTJ[lliO'l&IOll.l&ro BMDYllbC&, npa paCioTe 

B RllXODBT&llbiiOM p8lKIIM9 <IJOpMHpOB&BB8 BllltOUIIT&llbiiOro IIMDYllbC& RR'l&M R8 OTllR~a&TCSl 

OT <IJopMRpOBUBH TOpM03Hll.l8rO BMU)'llbC&, 0coCi&RHOCTb 3&11;lli0~88TCH B TOM1 ~TO Allll ocy-

11.18CTRll8liHII H&XOUll&RBII R&OCiXOABMO H8CKOllbKO ( H&DpliM&p, n ) Cll8AYI01I.IIIX Apyr 38 APT" 

roM BXlliO~&IOll.IBX RMUYllbCOB ( a He 0ABH 1 X&X B 0AHOp830BOM pelKBMe) H ( n - 1) H&Xo

UIIT&llbiiWX RMUYllbCOB, no&TOI\lY AllB C03AaHRSl nepBOAH~ecxoro H&ltODBT&llbiiOrO pelKIIM& 

BCDOllb3Y8TCII nepec'l&TR&II CX&M& B CX&M& &HTBCOBD&A&HBI Allll Dony'l&RBII R&XOUBT&llbii&IX 

BNIIYll:&COB aa DARB M8HbW81 '18M BXlliO'l&IOll.IIIX. A B OAROP830BOM II&KODIIT8llbiiOM pelKaMe 

BCUOllb3y&'l'.Cll eme B CX&M& COBU&A&BBI,npa~eM B OTJIH~H8 OT OCi&I'IHOro OAHOp830BOro pelKBM&r 

l'A8 3&AIIRI <IJpORT UOllOlKIIT8llbll01'0 n-oCip83ROrO IIMDYllbC8 CX8M&I COBD&A8BBI onpeA8.Jlli8T

Cll U&pBbiM UpOW8AWIIM '18p83 CX81\lY CBRXpOBMUYllbCOM 0 3A8Cb 38ABlll <IJpOBT_ onpeA&.Jlli&T

Cll BMnyllbCOM C B&IXOA& nepeC'l&TROit CX8M&I 1 T&X ~TO '18p83 CX&My COBD&A8RBI MOlK8T 

npoiTB H8 OABB1 a 2,4 llllB 8 CIIHXpOBMDYllbCOB. 'ITO COOTB8TCTRY8T 2,4 Hnll 8 BKlliO~&IOll.IIIM 

IIMnyll:bC&M B 1,3 JlllB 7 R&XOUBT&.Jlbii&IM, Aoa&A8HR8 'IBCTBil AO npeAenblloro pliARYC& yc-

' ltOp&Bllll Ciy A&T UpOIICXOAHT!> BO. BTOpOM1 ~8TB8pTOM llllB B BOCbMOM llRKnax ycxop&BBII, 

Jlnll CIIBXpOBR3&1liiR ycTpoACTB8 M&rHBTROit p&CTBlKKB CryCTX& YCitOpeBHbiX 'l&CTRil 

Ciw.n:a C03A&B8 CX&M& ynp&Bn&BIIll (. 6nox 9) 1 XOTOp&ll 3IIIIYCX88TCI1 34UBp&mll.IIIMII IIMDynJo

C&MII C Cinoxa ynpaan&BRII, 3TH BMnynbCbl 3&A8plKRB&IOTCII <IJaHT&CTpOBBbiM X&Cit&AOM 1 3& 

ltOTOpbiM Cll8AY8T X&Cit&A .. <IJopMRpOB&BIIll - YOB.Jl&BRllo C<1JopMBpOB&HBb18 IIMDyllbC&I UOA&IOT

CII aa a~oA ABYX nocneAoaaT&~bllo cali3&BR&Ix Tparrepoa Tp 1 a Tp 2 ( pac. 5); Bnaro

A&pll BB8A8RIIIO oCipaTBOit CBII311 M&lKAY TpHrrep&MB, BXOAB&I& BMDyllbC&I nepecQT&IB&IOTCII 

aa TPII 11 noA&mTcs aa BXOA Tp&X Tpllrrepo!l Tp'·3, Tp4-, Tp5,ocymecn.n:aiOll.IIIX nepec'leT 

aa AB.a co CABBroM aa TpB nepaoAa MOAY1IIlllBB. aa 'xa:IKAOM a·biXoJ:ie, · 

TaJ[&Sl CX&M& COA8plKBT H& OABB TpBrrep M8BbW8 DO Cp&BH&HBIO C KOllbll&BOit CX81010it 
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C W8CTb10 BbiXOA&MII. 8YXOABW8 Jt&Cit&A&I CoCipaHW Ba n&MU&X r:Y-60, C B 

BMnynbC&I UOA&mTCR aa C&TOQble Tp&HC<IJOpM&TOpW pa3plUlBbiX TRp&TPOilOB 

Allll ocyll.leCTBll8RIIII BMDyllbCROrO llBT&BRSl R_OBHOrO RCTO'IBRit& Ci&lll&, J 

llR&llbii&Sl IIIIU&p&Typll1 CinoK-CX8M8 R AR&rp&MM& ~MIIYllbCOE XOTOpOA np&AC 

pRe, 6 R 7, 8 CX&Me RM&IOTCII YCTpOICTBO perynapyeMOit Bp8M8HHOI 38h8J 

B All& reHepaTopa IIOA>KRr&IOll.IIIX R r&CIIll.IBX BMDyllbCOBo 

YfMDyllbCbl CHHXpOHB3&1lRB C 6noJta 2 ( pliCo 1) UOCTyDBIOT B& BXOA 

BCTO'IBBKOM HOHOB ( pac, 6), 

nn&BH&Sl 38A8plKKB BO Bp8M8HB1 perynapy&M&Sl B 11p8A8llAX 2 M<:&X 1 

npB ROMOll.lll <IJaHT&CTpOH&, 

3&A8plK&HHWit RMIIYllbC 3&nyCK88T r&Hep&TOp ROAlKHr&IOll.IHX RMnynbC 

A88T R& H&rpy3KY HMRYJibChl OTpRil&T&llbHOit ROJIIIpHOCTR C perynHpoBaoA 

50 ",no 600 MKC&It II perynapoBKOit BMilllBTYAbi AO 600 Bo 

HMnynDC 3IIIIycKa reHepaTopa r&CIIll.l&ro HIIIIplllK&RHII <PopMHpyeTca •• 

ROAlKHr&IOll.l&ro BMnynbC&, rauep&TOp ll03B0llii8T perynHpOB&Tb AllHT&llbHO 

nynbC& B llp&Aenax OT 200 AD 500 MICC&K II &MilllBTyAY - AO 3 JCB, non11 

HMnynbCa - nonolKHTenbH&Sl, 

3&KllJ9'!8HH8 

PaCiOT&IOll.l&ll CHCT&M& ynpaan&HHII II CHHXpORII38UHII o6ecneQB88T Cl 

paCioTolt ycxop11T8llll pa3llii'IB&IX K&Mep ( BBllbCOHa, ny3blpbKOBhiX 11 T,n,), 

A&B&Tb p83llli'IHb18 pelKBMbl pa60Thl yC!tOpliT&nll ( 0AH0p830Bbll 1 Henpepbl 

p&Bllii&T Cll&llll&llbHbiMII ycTpOitCTBBMII ( CRCT&MOA p&CTIIlKKB ny'IK&1 HMDY 

HCTOQBK& ROHOB B T,n,) 1 A88T B03MOlKHOCTb Bltlli0'18T~ II OTKlli0'18Tb ycx 

c&MR OT sxcnepRM&HT&nbBbiX ycTaHoaox, Oua axniO'l&eT B ce611 ABa B3&B 

KOMDn&JtTa IIIInapaTyphl, 'ftTo o!Secna'IBB&eT 15acnepec5oAHyiO pa!SoTy ycKopa 

lKIIMe B Te'leHBe 150 'l&COB B R&AelliO, BnarOA&pll 100%- HOI\lY p838pBHpc 

YCKOpBT&llll H3-38 Henon&AOK CHCT&Mbl ynpaan&HBII COCT&BllBIOT H83B8QTc 

pa!So'lero llp&M&HB ( He CSonbWe 0,1%), 

B 3aJtniO'l&HBR aaTOpbl CQT&IOT CBOBM npRRTBbiM AonroM Bblpa3RTJ. 

B.H.HB&Roay, IO.B.MaxcaMoay • H.n.Ce'leRoBy 3& y'lacTae a &3roTOBil 

11ceA annapaTypbl, 

naTepaTYpa 

1 • .n.B.E<PpeMoB, M.r.MewepKKOB, A.n.MaHil a Ap. WecTRM&TpoBblA < 
BRCTIITyT& IIAepH~o~x npo!SneM AH CCCP. ATOMH&II saeprHII, Nl!4, cTp. 
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eTC:llo ,l:tllll 8TOrO liMJIYil:bCbl CliHXpOHli38JUI,ll C 61IOK8 2 ( pHC, 2) npo-

10 CX&My ll C B&IXO.l18 nep8C'I9THOII CX8Mbl BCD01lb3YIOTC:ll B K8'18CT

enoco6oM MOlK&T tlb!Tb B H81tOTOpb1X eny'laliX DOHB>KeHa HBT8HeBB-

a BeDOilb3y&Tell ll .!11tH <j;lopMllpoBaHBll TOpM03lllJl8rO BMDyll:r.ca 

e B 0.!1HOp830BOM p8>KBM9 C TOpMO>K8Hli9M 0 II &TOM eny'la& CliHXpo

TY~Tb Ha CX&My COI!ID8.!19HIIII B8 naND& 8)!(9n (n
10

J, 38.!19p>KB-

aeTpOHHOII CX9Mbl (ni n2> Ha S-4 MC8K, Cxewa coana.neHBII pa

nponycJta&T 38.!19p>KaHHhlll CHHXpOBMJIYil:bC II Jt8Hall 

TOilbltO nocne npHxo.na •a ceTJI:y 8)!(9n n-otlpaalloro BN -

011HpHOCTB 1 nep9.!1BHII <j;lpOH'I' ltOTOporo eOI!ID8.!1a&T C 'l'OpM03111JlliM 

aHHhlll CliSXpOBMDYI1:bC 0 Dp0lll8.!1lllHII eX&My COBna.nesHII 1 .!181188 

naMny rY-50 Jt8Hal18 <j;lopMBpOI!IaSHH OTiti1IO'l8IOUlBX liMJIYI1:bCOB ll 

H9Cit011blt0 pasee 06hi'IHOro OTIUIIO'I8101Jl8rO liMDYI1bC8, nPB patloTe 

<j;lopMBpOB8HH9 S81tODliT911bHOrO liMI1Yil:bC8 Hli'18M 118 OTI1B'Ia8TC:ll 

lllJlero HMny11:r.ca. Oco6esaocTb 3aJ;I1IO'IaeTell 11 TOM1 'ITO .111111 oey

aeo6xo.nHMO seeJtOilbltO ( S8DpHM8p1 D ) ell8.!1YIOUlHX .npyr 38 .!1~ 

OB ( a se o.nss, Jt8Jt 11 o.nsop830BOM pe>KRM&) • ( n - I) aaJto-

OSTOMY .!11111 e03.!18SHH D8pH0.!1ll'19eltOrO saJtODHT81lloiiOrO pelKBM8 

ll eX&M8 II eX8M8 8HTHeOBI18.!18SRII .!11111 Dony'I8Hllll S81t011HT911bHbiX 

e, '18M Blti110'18101JlRX, A II o.nsop830BOM R81tODHT81lloiiOM peJKHM& 

M8 eOBD8.!19SRII,nps'I9M B OTIIH'IH9 OT Ot5bi'ISOro 0.!1HOp830BOrO p&>KHM8, 

•lKHT811loiiOrO n-ot5pa3soro liMDYI1:bC8 eX&Mbl eOBDa.!18HHII 0Dp8.!191ll18T

'18p83 cxewy eBHXpORMJIYilbCOM 1 3.!19Cb 3a.null <j;lpOHT~ 0Dp8.!1911li8T

nepee'I&TBOII exeMb1 0 T8Jt 'ITO '18p83 CX8MY eOIIDa.l18HRII MO>K8T 

lUI 8 r.BHXpORMI1Y11bCOB. 'ITO COOTB8TC:TByeT 2,4 HIIB 8 Blti110'18101JlHM 

aJtonHTenbBwM. ,L:tose.nesHe qacTHn .no npe.ne111>H0ro pa.nHyea yc

HTb BO BTOpOM 1 '18TB8pTOM HIIH B IIOebMOM DHitll8X YC1tOp8HHHo 

ycTpolleTBa M8rSRTHOII p8CTli>KitH cryeTJta yeltOp8HHhiX qaeTHn 

aBI18Sllll ( 6noK 9), ltOTOpaSI 38DyeJta&TCII 38DHp8IOUlBMB RMJIYIIb"" 

, 3TH HMJIY11bChl 38.!19p>KHB8IOTCH <j;lasTaCTpOHHbiM lt8CKa.!10M, 3a 

<j;lopMHpOB8BBll - YQH11&HHll, C<l;lopMHpoBasswe BMJIYIII>Chl no.n8IOT

OIIaTel1b8o eBa3assblx TpHrrepoa Tp I • Tp2 ( pxe. 5), Bnaro

eBll311 M&>K.ny TpHrrepaMB 1 IIX0.!1Sb18 liMJIYI1bCbl D8p8C'IHTblllaiOTell 

.xo.n Tpex TpHrrepoa Tp·S, Tp4, Tp5 1 ocylJlecTBIIRIOlllBX nepecireT 

'PH DepH0.!1a MO.l1Ylil!UHII sa ·KalK.l10M BbiXOll8o' 

p>KHT sa 0.!1HS TpRrrep M8Sblll8 DO ep8BS9H810 e KOIII>U9BOII eX81110II 

8 

r 

e lJl8eTblO llbiXO.l1aMllo Bwxo.nllble K8eK8.!1bl eotlpaaw Ha II8MD8X rY-50, e SHX 110.!1lKRraiOn.tll8 

HMDYI1:bCbl DO.l18IOTC:R lla _e8TO'IHb18 Tp8Be<j;lopN8TOpbl p83pliJlHbiX THpaTpOHOII, 

,l:tllR ocylJl&eTBI18HliR HMJIYil:bCHOrO DBT8BIISI liOHliOrO BeTO'IHBK8 t5wna p83pat5oTaHa ene

nllal1bB8SI annapazypa: ISnoK-exewa • .n11arpaMMa ~~;wny11~>eoE JtoTopoll npe.neTaBI18Hbl aa 

pRe, 8 ll 7, 8' exeMe BM9IOTC:R yeTpolleTBO peryllBpyeMOII Bp8M9HHOII 3aA&plKitll liMDYI1bCOB 

11 .naa reaepaTopa no.nlKJiraiOUlBX B rae&UlBX BMDYI11>COB, 

11Mnyi11>Cbl easxpoHH38DIIH e ISnoKa 2 ( pRe. I) noczynaiOT aa 8XO.l1 exeMbl ynpa811&HIIll 

BeTO'IBHKOM IIOHOI!I ( pHe, 8), 

n11aasas 3a.l1&plKK8 80 Bp8M8HH1 peryn11pyeM8ll 8 11p9.!1811AX 2 MC8X 0 OeylJleeTBI1li8Tell 

llpH llOMOUlll <j;l8HT8eTpOH8, 

3a.neplK8BHblll liMDYI1bC 38JIYeK88T r&B!Ip8T0p 110.!1>KBraiOlJliiX 8MDYI1bCOB 1 KOTOpblll Bbi

.!189T aa aarpy31ty IIMDYI11>Cbl OTpllnaTel1bROA D011HpsoeTII e pery11Hp08XOII .!111HT811bBOeTII OT 

50 )to 800 MKeeK H peryllllpOBKOA 8Milll11TY.l1hl .!10 800 B, 

11MDYI1bC 3anye11:a resepaTopa rael!Ulero sanpH>KeHHSI <j;lopMBpyeTell H3 3a.naero <j;lpoHTa 

110.!1>KHr8IOUl8ro HMDYllbC8, reaepaTOp 1103801lli8T pery11HpOB8Tb .!111HT911bBOeTb rae&Ulero liM' 

ny11:r.ca a npe.ne11ax oT 200 .no 500 MJteeK 11 8MDIIBTY.l1Y - .no S KB, nonspHoeTb rael!Ul&ro 

HMDYilbC8 - 110110>KHT9llbH8H, 

3aKIIJ0'18HB8 

Pal5oT&JOUl8ll eHeTeMa ynp8B118HHII 11 exaxpoR1138DIIB o6een&'IBB8eT easxpoKII~anHIO e 

paiSoToA yeKOpiiTens p831IB'IKW; JtaMep ( BBn:r.coBa1 ny3hlpbKOBwx 11 T.n.) 1 no3BonseT ·eo3-

.!18BaT& p831lli'1Hhl8 p8>KHMhl pa60Tbl yexopBT81111 ( 0.!1HOp830Bhlll 1 Henpephi8Hhlll H T,D, ), yn

pllll11li8T ell9UH8llbBhiMH yeTpOAeTBaMB ( eHeTSMOII paeTII>KitH 11Y'IIt81 HMDYI1bCHhiM DHT8BH8M 

lleTO'IBIIIt8 BOHOB ll T,D,) 1 .naeT 1103MOlKHOeTb BKI1JO'IaT~ II 0Titi110'18Tb yeKOpliT81lb HMilyllb"" 

eaMB OT &JtenepBM&KTMbBhiX yeT8B08ox, Oaa BltlliO'IaeT B ee6a .n8a B3aHM03aM&HlleMbiX 

KOMDil8JtTa annapazyphl 1 'ITO ol5eeD8'1B8aeT 15eenepet5oAHyiO ~ISOTY yeKOpHT81lll B IIJOISOM pe

lKBMe a T8'18HBe I50 qaeoa a ae.nenJO, Bnaro.napll IOO%-aowy pe3epaapoB8BBJO~npoeTOII 

yeKOpHT81lll B3-3a Henona.noJt eHeT8Mbl ynpaBil8Hllll eOCT8BilliiOT H83Ha'IBT8llbBblll npon&HT 

pa!So'lero BpeMeHB ( ae 15onbllle 0,1%), 

B 38JtlliO'IeHBB aBTopw e'IBTaiOT eBOBM npHIITHWM .nonroM Bhlp83RTb ISnaro.napaoeTb 

B.H.HBaHOByl lO.B.MaJteBMoay 11 H.n.CeqeaoBy 3a yqaeTBe B a3roToane••• • HaeTpoA:xe 

Beall aonapazyphl, 

n H T e p a T x p a 

1 • .z:t.B.E<j;lpeMoa, M.r.MelJlepHKoB, A.n.Mallll • .np. WeeTHMeTpoahiA esaxpouaKnoTpoa 

HHeTBTYTa H.nepawx npotlneM AH CCCP. ATOMH811 saeprHR 1 Jlil4 1 eTp. 5-I2 1 I956, 
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