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B HBCTOAWeA pa6oTe OITHCWBBIDTCA rrpOCThle ycTpOICT~B H rrpHCITO

C06neHHA , Heo6xoaHMWe anA o6ecrreqeHHA paaHBUHOHHOA 6e30ITBCHOCTH 

9KCITepHMeHTBTOpB rrpH Bb!ITOnHeHHH xpoMaTorpB~HqeCKHX pa3aeneHHA 

paaHOBKTHBHhlX rrperr apB TOB C ypOBHeM paaHBUHH ITOpAaKa 100 Mro9KB. pa-

aHA . 

B pa60TBX, ITOCBAWeHHhlX XpOMBTOrpa~HqecKOMy pa3aeneHHID paaH0-

/ 1-3/ 
aneMeHTOB , BOITpOCbl paaHBUHOHHOA 3BWHTbl o6biqHQ He paCCMBTpHBB-

IDTCA . npH pa3aeneHHH rrperrapa TOB C HHaHKBTOpHbiM ypOBHeM p aaHOBK -

THBHOCTH o6nyqeHHe 9 KCITepHMeHTBTOpB He3HBqHTenbHO, H CITeUHBnhHhlX 

Mep 3BWHTbl He Tpe6yeTCA. Ho ecnH paaHOBKTHBHOCTb pa3aenAeMWX 

aneMeHTOB COCTBBnAeT aeCATKH H COTHH MHnnHKIDpH , KBK 9 TO HMeeT MeCTO, 

HBITpHMep , rrpH rronyqeHHH. paaHOH30TOITOB anA CITeKTpOCKOITHqeCKHX HCCne

aOBBHHA , BOITpOCbl paaHBUHOHHOA 3BWHTbl rrpH06peTB IDT BB>KHOe 3Ha q eHHe . 

no9TOMY HBMH 6bina C03aBHB yCTBHOBKB anA XpOMBTorpa~HqeCKOrO pa3ae-
/4,5/ 

neHHA aneMeHTOB C BbiCOKOl!: paaHOBKTHBHOCTbiD • 0HB ycrreWHO HC-

rronh3yeTcA anA pa3aeneHHA p e aKo3eMenhHbiX aneMeHTOB , BbiaeneHHhiX H3 
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TBHTBnOBbiX, 9p6HeBblX H raaonHHHeBb!X MHWeHeA , o6nyqeHHb!X 

ITpOTOHBMH BbiCOKOl!: 9HeprHHo 3 Ta yCTBHOBKB IT03BOnAeT 6e30ITBCHO pa3ae

nATh rrperrapBThl C nro6ol!: paaHOBKTHBHOCTbiD , KOTOpBA MO>KeT 6WTh rrony

qeHB Ha cHHxpouHKno TpoHe OJ.1.H J.1 . ·oaHaKo ycTaHoBKa aocTaToqHo cno>KHa , 3B -
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HHMaeT MHOrO MeCT8 1 H ee uenecooop83HO HC!IOJib30B8Tb !IpH paooTe C rrpe

II8p8T8MH IIOpHaKa 500 Mr.9KB. paaHH H oonee. 

Jlng BbiliOJIHeHHH MHOrO'IHCJieHHb!X pa3aeneHHH aneMeHTOB C uenbJO HX 

O'IHCTKH HJIH BbiaeneHHH aoqepHHX IIpoayKTOB1 Koraa paaH08KTHBHOCTb 

COCT8BJIHeT OKOJIO 100 Mr.9KB. paaHH 1 TpeoyeTCH HMeTb B pacrropH)f{eHHH 

HeCKOJibKO KOJIOHOK 1 ooopyaoBBHHhlX !IpOCTOH 1 KOM!I8KTHOH H yaooHOH B IIOJib-

30B8HHH 381llHTOH 0 

B KaqecTBe rrpocTei1rnei1: 3amHTbi oobi'IHO 11CIIOJih3YJOT aKpaH 113 CBIIH

uoBoro CTeKna. 3arnHT8 !IOJiyqaeTCH 3H8'1HTeJibHO JIY'Illle, eCJIH KOJIOHKY 

IIOMeCTHTb B KOJioaeu, COopaHHbiH H3 CBHHU8 H CBHHUOBOrO CTeKna. H 0 

H B 9TOM cnyqae !Ip11 3arpy3Ke paaH08KT11BHOrO BeilleCTB8 B KOJIOHKY 9KCIIe

pHMeHTaTopy IIpHXOa11TCH p800T8Tb B He 38illHilleHHOI% OT H3Jiy'leHHH 30He. 

fnaBHbiM 00p830M 9TO CBH38HO C HeOaHoKp8THblM 38KpbiB8H11eM 11 OTKpb!

B8HHeM KOJIOHKH H 38KperrneHHeM !IpOOKH BO H30e)f{8HHe BbiOHB8H11H ee 

rrp11 rroaaqe aaBneHHH. TipH 9TOM pyK11 HC!IOJIHHTeJIH H8XOaHTCH B 3-5 CM OT 

BbiCOK08KTHBHOrO BeilleCTB8 H aa)f{e 38 KOpOTKOe BpeMH IIOJIY'I8JOT 3H8'1H

TeJibHyJO ao3y paaHaUHH. 

qTo6hl 6hlno aocTaTO'IHo yao6Ho 38KperrnHTh rrpo6Ky, HarrpHMep c rro

MOillhiO pe311HOBOI% neHTbi 1 !IpHXOaHTCH yaanHTb OT KOJIOHKH CTeHKH 381llHTHOrO 

ycTpOI%CTB8. 3TO yBeJIH'IHB8eT He 38illHilleHHyJO OT H3Jiy'leHHH 30Hy H aenaeT 

38illHTHoe ycTpol%cTBo 6onee rpoM03llKHM. KpoMe Toro, HerrocpeacTBeHHhlH 

KOHT8KT pyK C IIOBepXHOCTbJO ropJibllliK8 KOJIOHKH, K8K IIp8BHJI0 1 IIpHBOllHT 

K HX paaH08KTHBHOMY 3arpH3HeHHJO. 

qTOOhl ycTp8HHTb OTMe'IBHHhl~ HeaoCT8TKH 1 OhlJIO p83p800T8HO !IpOCTOe 

H yaooHOe ycTpOHCTBO anH a11CT8HUHOHHOro 38Kp b!B8HHH KOJIOHKH, qepTe)f{ 

KOTOporo !IpBllCT8BJieH Ha pHC. 1. Ha ropJibllliKB KOJIOHK11 ( 1) HerroaBH)f{HO 

yKperrneH xoMyTHK ( 2) c perynHpOBO'IHbiM11 B~HTBMH ( 6). YrrnoTH11TenhHbii% 

pe3HHOBbJI% aHCK (3) !IOMemeH B KOJIII8'10K (4), KOTOpb!H C IIO-

MO!llb!O BHHTOB ( 8) C HaaeTb!MH H8 HHX rrpy)f{HH8MH ( 7) !IpH-
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COeUHHeH K yrrpyroil: MeTannH~eCKOH rrnaCTHHKe (5) H MO>KeT COBepwaTb 

B03BpaTHO-ITOCTyiTaTenbHOe UBH*eHHe. 3TO llBH*eHHe ITpOHCXOUHT ITpH ITOBOpO

Te OCH C 9KCUeHTpHKOM (9) , KOTOpaH rrpoaeTa CKB03b ywKH , IIpHKperr-

neHHhle K rrnaCTHHKe (5), a 9KCUeHTpHK BXOUHT B rrpope3b UO COIIpHKOCHO

BeHHH c Konrra~KoM. CMoHTHpoaaHHhle Ha rrnacTHHKe (5) aeTanH o6pasy~T 

IIPH*HMa~U{HH MeXaHH3M. 

nnacTHHKa (5) no KpaHM HMeeT rronyoaanbHhle Bhlpeshl , KOTOphle 

cny*aT anH sauerrneHHH ee c ronoaKaMH BHHTOB (6) H yaep*aHHH Ha sa-

UaHHOM ypOBHe OTHOCHTBnbHO cpesa ropnhlWKa KOnOHKHe 

Ocb ( 9) B OUHY CTOpOHY yanHHeHa H CHa6*eHa He6onbWHM MaXOBH

KOM. 0Ha OUHOBpeMeHHO cny*HT pyKOHTKOH UnH ycTaHOBKH ITPH*HMa~mero 

MeXaHH3Ma HaU KOnOHKOH H IIOBOpOTa 9KCUeHTpHKa 0 B pe3ynbTaTe ~ero 

KOnrra~OK (4) OT*HMaeTCHe TaK KaK UBH*eHHe rrnaCTHHKH (5) BBepx orpa 

HH~eHO ronOBKaMH BHHTOB ( 6) 0 TO pe3HHOBbiH UHCK ( 3) IIPH*HMaeTCH K 

c pe3y ropnbiWKa KOnOHKH H IInOTHO 3aKpbiBaeT ee, 0TKpbiBaHHe ITpOH3BO -

UHTCH B o6paTHOM IIOpHUKe. 

fonOBKH BHHTOB ycTaHaBnHBa~TCH TaK 0 ~T06bl rrnOTHOe saKpb!BaHHe 

KOnOHKH rrpOHCXOUHno , Koraa KOnrra~Ka KacaeTCH MaKCHMyM 9KCUeHT pHKa , 

B aToM cny~ae caMorrpoHsaonbHoro rroaopoTa ocH He rrpoHcxoaHT. DnH 

6onee HaUe*HOH ~HKCaUHH OCH MaKCHMyM 9KCUeHTpHKa cnerKa CTa~HBaeTCHe 

3aKpbiBaHHe f! OTKpbiBaHHe KOnOHKH C IIOMOU{b~ 9 TOrO ycTpotkTBa 

BbmonHHeT cH nerKo, 6es saMeTHbiX ycHnHtt. YrrnoTHeHHe rrony~aeTcH Ha-

2 
aemHoe H He HapywaeTCH rrpH aaaneHHH CBhlWe 2 KrlcM • 

K onoHKa c orrHcaHHbiM ycTpoil:cTBOM anH saKpbiBaHHH MO*eT 6biTb 

rroMemeHa B samHTH biil: Konoaeu MHHHManbHhiX pasMepoB, B pesynbTaTe 

rrpH OUHHBKOBOH TOnUIHHe CTeHOK yMeHbllia~TCH pa3 Mepbl H Bee 3aUIHTHOrO 

ycTpoH:cTaa. OqHH H3 aapHaHTOB sa~HTHoro y cTp o ttcTBa rroKasaH Ha pHc . 2. 

nepeUHHH CTeHKa ( TOnUIHHOH 10-15 CM} BbiiTOnHeHa H3 CBHHUOBOrO CTeKna THIIa 

T<l>-5, a 6oKOBbie H saaHHH ( TonmHHott 5 eM) - H3 CBHHua. Heo6xoaHMaH 

ocaemeHHOCTb BHYTPH Konoaua cosaaeTCH Man o ra6apHTHott naMrro~Kott. 
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Ha KpOHlliTe~He C ITOMOllibiD aByX BHHTOB yKperrneHa KOnOHKa 1 KOTO

paSI rrpH aeo6xoaHMOCTH nerKo MO>KeT ObiTu CHSITa H aaMeHeHa apyro~. 

B CBHHUOBO~ CTeHKe uenecoo6paaao caenaTb raeaao anH ycTaHoBKH 

rrpo6HpKH C aarpy>KaeMbiM B KOnOHKy BemeCTBOM. f1 epeHOC ero B KOnOHKY 

MO>KHO nerKO H 6e30IT8CHO BbiiTOnHHTb C ITOMOllib iD ITBHTOrpa<jJa HnH yanH-

HeHHO~ ITHITeTKH. 

ITocne aarpyaKH paaaenHeMbiX semecTB B KonoHKY cTeHKH ropnbiiD

Ka Heo6xoaHMO Tllia TenbHO O~HCTHTb. 0~HCTKy yaooHO ITpOH3BOaHTb CTpye~ 

>KHaKOCTH rrpH OaHOBpeMeHHOM ee yaaneHHHo 

C6op Karrenb 9ljl<!>niDeHTa rrpoHasoaHTCSI Ha rroano>KKH, HaroToeneHHbie 

H3 rronH3THneaa, rronHBHHHnxnopHaa HnH Te<!>noHa. 3TH MaTepHanbi yao6Hbi 

T eM, ~TO ·cna6o aacopoHpyiDT paaHOBKTHBHbie a neMeHTbl H paCTBOp C HHX 

CHHMaeTCS! rrpaKTH~eCKH ITOnHOCTbiD. He6onblliHe OCTBTO~Hbie 3arpH3HeHHS! 

nerKO CMbiB8IDTCS! 1 H ITOanO>KKH MOryT HCITOnb30B8TbCS! MHOrOKpaTHOo 

YcTaHoBKa rroano>KeK rroa KonoaKy H H3Bne~eHHe Hx o6paTHo rrpoH3-

eoaHTCSI C ITOMOllibiD rrnaCTHHKH 1 KOTOpaSI rrpoaeTa CKB03b rrpope3H B OOKO

Bb!X CTeHKBX H MO>KeT rrepeMelliBTbCS!o f1naCTHHK8 .HMeeT 2 rHe3aa, B KOTOpbie 

yKnaabiBBIDTCSI rroano>KKH. Koraa oaHo rae3ao pacrrono>~<eHo rroa KonoH-

Ko~, apyroe HBXOaHTCS! BHe 38lliHTbl. CMeHa rroano>KeK BbiiTOnHSieTCS! ITHH-

ueTOM, HnH CITeUHanbHbiM 38XB8TOM. 

l13MepeHHe OTHOCHTenbHO~ paaHOBKTHBHOCTH Karrenb MO>KeT Ob!Tb Bbl

ITOnHeHO niDObiM rroaxoaSilliHM paaHoMeTpOM. T.JaCTO rrpHMeHSieTCH anSI 3TO~ 

uenH rrpH6op Tl1CC c aeTeKTopoM {3- y - Hany~eHHSI. 0THOCHTenbHO 

6onblli8S! ~yBCTBHTenbHOCTb aeTeKTOpa ( J0-15% ITO {3 -H3ny~eHHID) IT03BO

nSieT H3MepSITb cpaBHHTenbHO cnaobie aKTHBHOCTH. BonbiDHe aKTHBHOCTH 

MO>KHO H3MepHTb1 yaanSIS! HCTO~HHK~ H3ny'leHHS! (KarrnH) Ha orrpeaeneHHOe 

paCCTOS!HHe OT aaT~HKa HnH KOnnHMHpySI ero. 3HaH K03<jJ<I>HUHeHTbl rrepec~~

Ta anH paanH'IHbiX ycnoBH~ H3MepeHHS! MO>KHO ITOCTpOHTb XpOMBTOrpaMMy 

H aocTaTO'IHO TO~HO OUeHHTb paaHOBKTHBHOCTb aneMeHTOB H KB'IeCTBO pa3-

aeneHHH. 
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llnH BpeMeHHOrO xpaHeHHH Kanenb ~~n~eHTB HCIIOnbayeTCH KOp06Ka 

c Bhi.QBH)KHhiMH nonKaMH, TaKoe xpaHHnHme aaHHMaeT Mano MecTa, HMeeT 

6onbliiY~ eMKOCTb H MO)KeT 6h1Tb pacnonO)KeHO B n~60M y.no6HOM .QnH 

pa60Thl MeCTe, C uenb!O 38IIIHThl OT H3ny'leHHH npenapaTOB KOp06Ka IIOMe

meaa B CBHHUOBbl~ .QOMHK, 

0IIHC8HHOe pa.QH8UHOHH038IIIHTHOe o6opy.QOB8HHe He TOnbKO o6ecne

'IHB8eT 6e30II8CHy~ pa6oTy C Cp8BHHTenbHO 60nbl!IHMH 8KTHBHOCTHMH 1 HO H 

li03BOnHeT BhlliOnHHTb p83.QeneHHH C MHHHM8nhHhlMH 38Tp8T8MH Tpy.Qa, 

B 6onhl!IHHCTBe cnyqaes, Koraa anJOHposaaHe npoHaBO.QHTCH co cKopocTh~ 

KBIInH B 40-60 CeK, p83.QeneHHe MO)KeT BhlliOnHHTh O.QHH qenoBeK, EcnH 

9n~HpOB8HHe He06XO.QHMO lipOBO.QHTb 6biCTpee, TO H3Me peHHe 8KTHBHOCTH 

)KenaTenbHO 8BTOM8TH3Hp0B8Th, llnH 9TOrO MO)KHQ lipHMeHHTh pa.QHOMeTp 

c npoTo'iHhiM C'ieTtiHKOM H caMonHcueM, TaK)Ke noneaao H, no-BH.QHMoMy, 

HeTpy.QHO MeX8HH3HpOB8Th OT60p K8lienb, 

BoaMO )I{HOCTh 6biCTpo aaMeHHTh KonoHKy noasonHeT HCKn~'iHTh 

38Tp8Thl BpeMeHH H8 pereaepaUHIO HCnOnh30B8HHO~ KOnOHKH H 6onee ~~eK

THBHO 9KCIInyaTHpOB8Th 381IIHTHOe yCTpOHCTBO, 3TO B8)KH0 B cny'I8HX 1 

KOr.Qa lipH orpaHH'ieHHOM KOnH'ieCTBe pa60'iHX MeCT B na6op8TOpHH Tpe6y

eTCH qepe3 MHHHM8nhHbie npoMe)KyTKH BpeMeHH BblliOnHHTb nocnenoBBTenh

Hhle paaneneHHH HnH KOr.Qa liOBTOpHOe HCliOnb30B8HHe KOnOHKH HeB03MO)KH0, 

0IIHC8HHOe 381IIHTHOe o6opy.QOB8HHe aecnO)KHO B H3rOTOBneHHH H He 

Tpe6yeT 6onhliiHX aaTpaT, HcnonhaosaaHe ero B pa.QHOXHMH'ieCKO~ ripaKTH

Ke .QnH XpOM8TOrpa~H'ieCKOrO paa.QeneHHH p8llH08KTHBHhlX 9neMeHTOB 6y.neT, 

IIO-BH.QHMOMy, BeCbM8 IIOne3HhiM, 
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PHc.l. YcTpolkTBo .ons1 .OHCTaHUHOHHoro 38KpbiBaHHSI xpoMaTorpa!jJH"!ecKolt 

MHKpOKOnOHKH (ITOSICHeHHSI B TeKCTe). 
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PHc.2. Pa.uHaUHOHHBSI 38lllHTB KonoHKH. 1 - CBHHUOBoe cTeKno, 2 - cTeHKH 

113 CBI1HU 8
1 

3 - OCBeTHTenhHBSI naMnoqK8 1 4 - KOnOHK8 1 5 - KpOH

UJTeHH1 6 - Kpene)KHbie BI1HTbi 1 7 - np11)KI1M810Uli1H MeX8HI13M 1 

8 - rHe3.UO .anSI npo6HpKH , 9 - nnacTHHKa , 10 - no.uno)KKH .anSI 

Karrenh
1 

11 - KOp06Ka C B b!.UBJ1)1{Hb!MI1 nonKBM11 1 12 - CBHHUOBb!ll: 

,UOMHK . 
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