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1 O6wme cBepaeHuns

B HacTosWeMm KaTasore KpaHoB (Aanee — KaTanor) npeAcTaB/iieHbl MOBOPOTHbIE Kpa-
Hbl ANA A03UPOBaHMA NPob (KpaHbl—403aToOpPbl) U NEPEK/IOYEHUSA KOJIOHOK UAN No-
TOKOB (KpaHbl — MepekayaTenn), Ucnonabyemble B XxpomaTorpadax cepum «Xpo-
MaTaK-KpucTann» ana pelweHns pasandHbiXx aHaIMTUYECKMX 3a4a4.

KpaHbl oTanyatoTca: KonmyectBom noptos (4-x, 6-Tm namn 10-Tm nopToBbIE), MaTepu-
anom Kopnyca, cnocobom ynpaBaeHuA (py4Hble UM aBTOMATMYECKUE), HanMUYnem
TepPMOCTaTUPOBaHUA (HeoborpeBaemble UM TEPMOCTATUPOBAHHbIE), @ TaKXKe Apy-
TMMM CBOWCTBaMM, ONPeaenArWmMMM UX NPUMeEHeHMe B xpomaTorpade. Kaxabin
KpaH B 3aBUCMMOCTM OT KOHOUIypaLMM U NPUMEHEHMA UMEET KaTaNoXHbIN HOMEP,
ero o603HayeHme pas3bACHAETCA B C/ieAyHOLLEM pa3aene.

Py4Hble HeoborpeBaemble KpaHbl MOMyT MCNONb30BaTbCA B XpomaTtorpadax nobbix
moaenemn.

1.1 MaTtepuanbl, Ucnonb3lyemble B KpaHaXx

Kopnyc (KoHTaKTUpyloWwmMin c npoboin) Heprkaselowaa craab WAU aNtOMUHUA (B
cney,. UCNONHEHUN).

YNAOTHUTENbHbIE SN1eMEHTbI ¢Toponnact P4,
Jo3unpyroume netiu HepXaBerLwana cTaNb UIN HUKE/Ib.

YnaoTHUTEeNbHblE MydTbl U BTY/IKU pe3nHa, NaTyHb, Hep»KaBewLan CTanb.
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1.2 KomnneKkTHOCTb KPaHOB

KpaHbI YKOMMNIEKTOBAHDLI rankamm m YNNOTHUTE/IbHBIMHU Myd)TaMM B COOTBETCTBUU C
KO/IMYECTBOM MOPTOB, @ TAaKXKE KOMMIIEKTOM 3UM. Jo3upylowime neTin He BKAKOYa-
IOTCA B KOMMJ1IEKT MOCTAaBKU C KPAaHAaMWU, 3aKa3blBalOTCA OTAE/IbHO.

KpaHbl oTAn4YaloTCca ANameTpom NpUCoeanHAEMbIX TPYOOK 1 pe3bbolt B 0TBEpPCTUAX
KOPMYyCOB KPaHOB.

KpaHbl ansa Tpybkm amametpom 1,6 MM MMeOT NpUCOeaUMHUTENbHYH pe3bby
M6x0,75.

KpaHbl ana Tpybkn gmameTpom 3 MM MMEOT NPUCOeANHUTENbHYIO pe3bby M8x1.
[nA TaKMX KPAaHOB BO3MOXHO noacoeanHeHne 1.6mm nam 3mm Tpybok.

TepmocTaTMpoBaHHble KpaHbl (M KpaHbl, MOMeLLEHHbIE B NAaCCMBHO 0b6OrpeBaemyto
30HY) AN YNAOTHEHMA NpucoeaunHAeMbIX TPYOOK CTaHAApPTHO KOMMEKTYHOTCA Na-
TYHHbIMKU MydTamn, HeoborpeBaemble KpaHbl — PE3NHOBLIMU MW KanNpPOIOHOBbIMM
MmypTamu.

TepmocTaTupyemMbie KpaHbl C npucoegmMHuTenbHon pesbboit M6x0,75 KOMMIEKTY-
totca mybtammn 8.658.039 (6) (natyHb) m rankamum 8.930.161 (9) (naTyHb, pesbba
M6x0,75).

Heoborpesaemble KpaHbl C npucoeanHuTenoHon pesbbot M6x0,75 KomnneKkTyroTca
mydptamm 8.658.053 (7) (pe3nHa) namn 8.658.039 (6) (naTyHb).

HeoborpeBaemble KpaHbl C NPUCOEANHUTENb-
HOM pe3bboit M8x1 KOMNNEKTYHTCA rankamu
8.930.114 (8) u mydTtamm B 3aBUCUMOCTU OT
AVamMmeTpa NpUcoegmuHUTENbHON TPYOKMU:

0|

o mydptamm 8.658.024 (5) (KanponoH) —
NpU YNIOTHEHUM TPYOKU AMameTpom
1,6 mm,

e BTynKamu 8.220.272-01 (3) (pe3swuHa)
nnm mydpramum 8.658.038 (4) (naTyHb)
npu ynnoTHEHUU Tpybkn gmameTtpom 3
MM.

|

TepmocTaTnpyembie KpaHbl ¢ pe3bbot M8x1 komnnekTytoTca rankamm 8.930.114 (8)
n myprtamm 8.658.038 (4) (naTyHb) Ans ynnotHeHua Tpybok (1 go3) gnamertpom 3
MM. Ecnm TpybKa (unm gosa) umeet meHbwnii gnametp (1,6 mm), Ha KoHUe TpybOKM
(nnn po3bl) NnpuBapuBaeTca NnepexoaHasa BTy KA AMAMETPOM 3 MM.
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daKTMYECKM BCE KpaHbl C NPUCOeaUNHUTENBbHOM pe3bboit M8x1 nmetoT BHYTPEHHW
ANAMETP 0TBepCTUS 3.2 MM, 3TO NO3BO/IAET UCNO/Ib30BaTb MX C TPYOKON AMameTpom
1/8» (3,18 MmMm) B coyeTaHUM € yNAOTHUTENbHbIMU MydTamm 8.658.038-02 (naTyHb).

Mo cornacoBaHuo € 3aBOAOM-U3rOTOBUTEIEM BO3SMOXKHA KOMMIEKTALMA KPAaHOB He-
CTAHAAPTHOM, OT/INYALOLLENCA OT HUXKENPUBELEHHbIX BAPUAHTOB, KOHPUrypaumu.

1.3 PacnonoXeHue KpaHOB B XpomaTtorpade

PyuHble HeoborpeBaemble KpaHbl—4,03aTOpPbl YCTaHAB/MBAOTCA B 1eBOM Heoborpe-
BAaeMOM 4YacTn xpomaTtorpada Ha KPOHLITENHE.

PyuyHble HeoborpeBaemblie KpaHbl—NepeKAUYaTeNn MOryT pPacnosiaratbCa Kak B He-
oborpeBaemon 30He B xpomaTtorpade (aonyckarotca mogmduKaumMm ¢ NaTyHHbIMU
YNNOTHEHUAMMK), TaK U B NAcCMBHO oborpeBaemoit 30He. KpaHbl—nepekatovaTenu,
pacnosioXKeHHble B HeoborpeBaemMon 30He, CAyXKaT AN NepPekNtoYeHNA NOTOKOB NK-
TaloWMX ra3oB (Hanpumep, AETEKTOPOB) UAM NEPEKNOYEHUA MOTOKOB UcnapuTena
npu paboTe c BHELWHNUMU yCTponCcTBaMu (Hanpmumep, c Tepmogecopbepom).

PyuyHble HeoborpeBaemble KpaHbl—NepeKkavaTenun A1a NnepekniovyeHma KONOHOK
yCTaHaB/IMBAOTCA B MOAY/le AW B MAacCMBHO oborpeBaemoi 3oHe — Ha naaTdopme
xpomatorpada (moamdPuKaumm c NaTyHHbIMM YNAOTHEHUAMMK). TakMe KpaHbl He
MMeIOT COOCTBEHHOMO KaHana Harpesa, HO MMeoT TemnepaTypy Bbllle KOMHATHOW,
HarpeBascb OT APYrMx TEPMOCTATOB (AETEKTOPOB, UCNapuTesell, TepmocTaTta Kono-
HOK). PacnonoxeHue HeoborpeBaembix KpaHOB—A03aTOPOB Ha nNaaTpopme Heaony-
CTMMO, T.K. He obecneuynBaeTca CTabUNbHOCTb TEeMMNepaTypbl KpaHa U 403bl.

ABTOMaTHYecKue U (MIKn) TepMmocTaTUPOBaHHbIE KPaHbl NOCTABAAIOTCA B KOMMIEK-
Te C 3/IeKTPONPUBOAOM W HarpeBaTesibHOM nnatpopmoit. ABTomaTuyeckue u (mnu)
TEPMOCTaTUPOBAHHbIE KPaHbl YCTAaHAaBAMBAKOTCA Ha NaaTPopme UAM B MOAy/Ee XPo-
MaTorpada, ynpasaatTca KOHTpoanepom xpomaTorpada. Takme KpaHbl BKAKOYAOTCA
B COCTaB Xpomartorpada npu ero 3akase, 1Mb60 MUX 3aKa3bIBaOT OTAE/bHO.
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2 3aKa3 KpaHoB, A03UPYIOLLUX ra3oBbiX NeTesb, pacxoa-
HbIX MaTepuanos

3akKas KpaHOB, BCEX BNOOB AO03NPYHOLWKUX ra3oBbiX NMeTesib N pacxoaHblX maTepnanos
B COOTBETCTBUUN C HACTOALWLMNM KaTaslorom nponssoanTCA C yKasaHMEM KaTa/10XKHOTOo
HOMEPa KaxX40ro 3akasbiBaeémoro nsgenuna.

3aKa3 aBTOMATUYECKMX M (MAK) TEPMOCTaTUPOBAHHbLIX KPaHOB Ans XpomaTtorpada
Y)Ke YCTAaHOBJIEHHOrO Y 3aKa3uyMKa 06bIYHO ABNAETCA 6osiee CNOKHOM NpoLenypon,
T.K. TpebyeT AOMNONHUTENBHO: NPUOBPETEHMA KOHTPOIEPa ANA YNPaBAEHUS BHYT-
PEHHMMM YCTPOMCTBAMU, BCTPAMBAHMA KpaHa B XpomaTorpad, A0paboTKM INeKTpuU-
YyecKkomn cxemMbl XpomaTtorpada u gpyrux onepaunii, Heob6xoaMMOCTb NPoBeAEHMA KO-
TOPbIX 3aBUCUT OT KOHKPETHOIO UCMONHEHUA XpomaTorpada 3aKasumKa. Moatomy,
NPW 3aKase aBTOMaTUYECKNX, TEPMOCTATUPOBAHHbIX KPAHOB PpeKOMeHAayeTca Hanpa-
BMTb 3aABKY Ha 3aBOA—M3rOoTOBUTE/Ib C YKa3aHMEM Moaenun xpomaTtorpada (Ha KoTo-
pbli HEOBXOAMMO YCTAaHOBUTb KPaH), ero 3aBoACKOro HoMepa v rofa Bbinycka.

OCHOBHbIe KpUTEPUW, KOTOPbIMK CneayeT PyKOBOACTBOBATbCA NpuU Bbibope KpaHa
Nno Al@aHHOMY KaTanory, ONMcaHbl HUXKE.

2.1 Martepuan Kopnyca KpaHa (Hep)XaBewLwaa CTaab UaAU anio-
MWHWIA)

JTtobble KOHCTPYKTUBHbIE 31€MEHTbI KpaHa He A0/IKHbl B3aMMOAENCTBOBAaTb C aHa-
IM3MPYEMbIMU coeguMHEHUAMU. KpaHbl U3 Hep)KaBelollelr cTaau noaxogat Ans
60NbLINHCTBA 0ObIYHbIX aHaM30B. AnndaTMyeckne M apomaTmyeckue yrnesonopo-
Abl, NerkMe KMcaopoacoaepKalime coeanHEHUs B BO3Ayxe YCNewHo aHaIn3npytoT-
CA C MOMOLLbIO TAKMX KPaHOB. AZIIOMUHMEBBIE KPaHbl PEKOMEHAYHTCA ANA aHan3a
cepocoaeprKallnx coeauHeHnn ot 1 ppm u BblLLe.

2.2 YnnotHUTenbHble MydTbl (pe3nHa, NaTyHb UK HEPXK. CTaNb)

Pe3nHoBble MydTbl MCNONBb3YIOTCA TONIbKO B KpPaHax, Pacrno/ioXeHHbIX B Heoborpe-
Baemon 30He. KpaHbl, pacnonoKeHHble B NAacCMBHO oborpeBaemon 30HE UAKN Tep-
MOCTaTUMPOBaHHbIE KPaHbl, YNJIOTHAKOTCA NAaTyHHbIMU MydTamu. JlaTyHHble MydTbl
TaK¥Xe MCnonb3ylTcAa B HeoborpeBaemMblx KpaHax, eciim Heobxoammo MCKAKUYUTb
Anddy3no KOMNOHEHTOB U3 BO34yxXa (Hanpumep, Npu aHanu3e HU3KMX KOHLUEHTpa-
UM KMCnopoaa, a3oTa, YINIeKMUCIoro rasa); Kak npaBuao, Takme KpaHbl MMET on-
uunto npoaysaemoir 060104KkK. Mpn cneymanbHbIX 3aKa3ax BO3MOXKHO YN/IOTHEHME B
KpaHax mypTamun u3 HepkaBetroLen cTanu.
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2.3 Harpes (TepmocTatupoBaHHbIN WA HeoborpeBaemblit KpaH)

PekomeHAyeTcA MCNO/1b30BaTb TEPMOCTAaTUPOBAHHbIA KPpaH—A03aTop A4/1A aHA/IM30B
npob, copepxawmx bonee TAXKENble KOMNOHEHTbI, HANPUMEP, APOMaTUYECKME YT-
neBoAopoabl, renTaH U Bblle (NPU YCI0BUM TOUYKKU pocbl Npobbl Bbiwe 0 °C). Ana
aHaNN30B NIETKMX KOMMOHEHTOB KpaHbl 0ObIYHO MOCTaBAAKTCA B HEOOOrpeBaemom
NCNOJIHEHUM.

ANtOMUHMEBBIE KPaHbl A1 aHaM3a CEPOCOAEP KALLMX KOMIMOHEHTOB PEKOMEHAYeT-
ca oborpeBatb, eciv npoba coaepKuT Bnary.

KpaHbl gna nepekntovYeHMa KONOHOK OObIYHO TepMOCTaTUpPYyHOTCA BO M3bexaHue
KOHZEHCALMM KOMMOHEHTOB NPO6bl M HEMOABWUMKHOMN da3bl KONOHKMU B NOPTax Kpa-
Ha. B cnyvae aHanM30B NerkKMX NPOAYKTOB U UCMNO/Nb30BaHMA MaNoONETy4YUX HEMo-
ABMXHbIX ¢a3 (raso-XMAKocTHaa xpomartorpadpua) unm apcopbeHToB (raso-
aacopbunoHHasa xpomaTorpadma) B KOJIOHKAX, MOXKHO MCMNO/1b30BaTb Heoborpesae-
Mbl€ KpaHbl, PaCnon0XeHHbIe B NacCMBHO 060rpeBaemolii 30He.

2.4 YnpaBneHue (py4HOM Uan aBTOMaTUYECKUNIA)

KpaHbl—403aTopbl MOTyT 6bITb PyyYHble UAM aBTOMATUYECKME, Ha Bblibop. KpaHbl —
nepekaoyaTenn NpeanodYTUTENbHO MCNONb30BaTb B aBTOMATUYECKOM UCMOJIHEHUN,
B TAaKOM C/ly4ae BpPeMeHa NepeKkNtoyeHMa KpaHa 3a4atoTca nporpammHo, U nepe-
KNYeHMe NPon3BOANTCA aBTOMATUYECKM B XO4€e aHaNn3a.

2.5 Onuua npogyBaemon 060104KHU

KpaH ¢ npoagyBaemoin 060104KOM pekomeHAyeTca npm HeobxoaMmMoCTU BbINOJIHE-
HMA aHANM30B HU3KMX KOHLEHTPALMIA KOMMNOHEHTOB, COAEpPKaHNE KOTOPbIX B BO3-
AyXe A0CTAaTOYHO BEIMKO: KUCA0POa, a30T, YINEKUCAbIN a3, MHOTAa ApyrMe Komno-
HeHTbl. B KpaHax c npoayBaemoit 060/104KON PEKOMEHAYETCA NCNONb30BaTb NATYH-
Hble My]Tbl.

Echn npeanokeHHble B HACTOALLEM KaTasiore KpaHbl He yA0BAETBOPAIOT
TpeboBaHWAM 3aKas3a, B cOCTaBe XpomaTtorpada MOryT NOCTaBAATbLCA KPaHbl
OT Beaywmx mupoBbix npoussoautenen: Vici Valco instruments, Restek

corp. u ap.
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3 MoauduKaumm n KaTasoXHble HoMmepa KpaHOB U 403

3.1 MoguduKaumm Kopnyca KpaHa

Moandurkauma Kopnyca KpaHa onpeaenaeTca ero napametTpamm (KoaM4ecTBOM nop-
TOB, AMAaMETPOM MPUCOEANHUTENBHON TPYOKNU, MaTEPUANOM YNAOTHUTENbHBIX MYydT)
M OTParKaeTcs B KaTa/NIOXKHOM HOMepe.

MpoussoaaTca cneayowme moanduKaLnm KpaHoB:

Konunyectso Ainamerp JeunmmanbHbin ~ Matepuan
TR npucoea. o e NMpumeyaHune
TPYOKM, MM

6 1,6 4.464.024-01.03 Hepx. ctanb Bbinyck ¢ 2009 r., ana-
MeTp Kopnyca 38mm.
Mcnonb3yetca B3ameH
4.464.024(-01)

6 1,6 4.464.024-01.04 AntomuHMN* Bbinyck ¢ 2009 r., gma-
MeTp Kopnyca 38mm.
Ncnonb3yetca B3ameH
4.464.024-01.01

6 1,6 4.464.024-01.05 Hepx. ctanb Tpexno3vLUMOHHbIN
KpaH

10 1,6 4.464.025-01.03 Hepx. ctanb Bbinyck ¢ 2009 r., ava-
MeTp Kopnyca 38mm.
Ncnonb3yetca B3ameH
4.464.025(-01)

10 1,6 4.464.025-01.04 AntomuHun* Bbinyck ¢ 2009 r., ama-
MeTp Kopnyca 38mm.
Ncnonb3yetca B3ameH
4.464.025-01.01

4 1,6 5.885.002 Hep. ctanb Bbinyck ¢ 2009 r., ana-

MeTp Kopnyca 38mm.
Ncnonb3yetca B3ameH
4.464.044(-01)

Bce mogmdpuKaLmmn KpaHOB NCMONb3yeMble B HOBbIX Npubopax MMetoT NnpucoeanHm-
Te/IbHble pa3mepsbl 1.6Mmm.
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*) KpaHbl ¢ antoOMMHUEBLIM KOPMYCOM WMCMONb3YIOTCA ANA aHa/nM3a cepocoaepiKa-
WMX COEAUHEHNI. B aTOM cayyae, Kak NpPaBuio, UCMONb3YHOTCA A03UPYIOLLME NETAN
n3 6onee MHEPTHOro matepuana: M3 TPYOKM C BHYTPEHHUM KBAPLEBbIM UAN HUKE-
NeBbIM MOKPbITUEM. [pM UCNONB30BAaHUN KPAHOB B aNtOMMHUEBDIX KOpPMycax Heao-
NyCTUMO MNPUCYTCTBME B NPOBAx BbICOKOrO COAEPKAHUA BOAbl U APYrUX BELLECTB,
CNoCcobHbIX BbI3BaTb KOPPO3UIO KOopnyca KpaHa. HeratueHoe BAMsSHME BOAbI MOMKHO
NCKNKOYNUTb NPU UCNONb30BAHUN TEPMOCTaTUPOBAHHbIX UCMOJIHEHUI KPaHOB.

Ona nogaepKn napka xpomatorpados «Kpuctann 2000M», «Xpomatak-Kpucrann
5000» B HEYHUOULMPOBAHHOM UCMONHEHMN NPOLOIMKAETCA BbIMYCK KPAHOB C Npwu-
coeaUHUTEIbHbIMU padmepamu Tpybku 3mm:

Konnyectso finamerp OeummanbHbin  MaTtepuan
@ npucoega. IR e MpumeyaHune
TPYOKM, MM
6 3,0 4.464.024-01 Hep. Boinyck ¢ 09.2004 .
CTanb Mcnonb3yetca B3ameH
4.464.024
6 3,0 4.464.024-01.01 AntomunHn AHanor KpaHa
4.464.024-01
6 3,0 4.464.024-01.02 Hep. Tpexno3nuUNOHHbIN
cTanb KpaH (cm. pasaen 7)
10 3,0 4.464.025-01 Hep. Bboinyck ¢ 09.2004 r.
CTanb Ncnonb3yetcA B3ameH
4.464.025
10 3,0 4.464.025-01.01 AntomunHunit AHanor KpaHa

4.464.025-01
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MoauduKkaumm paHee BbiNnycKkaemblix KpaHoB. bonee nogpobHas nHbopmaums B Ka-
Tanore 214.4.061.049K4C.

Konnyectso Anamerp JeummanbHbin  MaTtepuan
- npucoea, s - MpumevaHune
TPYOKM, MM
6 1,6 4.464.045 Hep. C 06.2005 r. BbINyCK
CTanb NpeKpaLLeH.
Hetr mogudukaumm c
npoagysaemonn  obonouy-
KoM
6 1,6 4.464.045-01 HepK. Bbinyck ¢ 06.2005 r. Uc-
CTanb nosb3yeTca B3ameH
4.464.045.
Hetr mogudukaumm c
npoaysaemont  obonouy-
KOWm
6 1,6 4.464.045- AntomnHMM  AHanor KpaHa 4.464.045-
01.01 01
6 3,0 4.464.024 Hepx. C 09.2004 r. BbINyCK
CTanb NPeKpaLLeH.
Hetr mogudukaumm c
npoagyBaemoit  obonouy-
KoM
6 3,0 4.464.024-01 Hep. Boinyck ¢ 09.2004 .
CTanb Mcnonb3yetcA  B3ameH
4.464.024
6 3,0 4.464.024- AntomnHMM  AHanor KpaHa 4.464.024-
01.01 01
6 3,0 4.464.024- Hep. Tpexno3nuMOoHHbIN KpaH
01.02 CTanb
10 3,0 4.464.025 Hep. C 09.2004 r. BbINyCK
CTanb npeKpaLLeH.
Hetr mogudukaumm c
npoaysaemoinr o0b6onouy-
KoM
10 3,0 4.464.025-01 Hep. Boinyck ¢ 09.2004 .

CTanb Ncnonb3yetca B3ameH
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3.2 KaTtanoXHbiii Homep U pacwnPpoBKa COCTABAAIOLWMUX €ro

3/1eMeHTOB
3.2.1 KpaHbl

Kp/6.2-16(1.P3).52.PH-no

HavmeHoBaHHE:
Kp — kpaH

DYHHUMA:
A - pozatop
M- nepexknovaTtens

KoawyecTeo NOPTOB, NO3MUMA: ——
4.2 = 4-x NOPTOBLIA, OEYXNOIMLNOHHBIH
6.2 = 6-TWM NOPTOBLIN, OBYXNOZMLMOHHBIA
6.3 — 6-TH NOPTOBLINA, TPEXNO3MLMOHHLIN
10.2 = 10-TH NOPTOBELIA, ABYXNO3MLMOHHLIA

MaKkcumansHelid  AWameTp npucoeauHAEMONR
TpybBKKM
16 — anametp 1,6 mm [1/16")

MaTtepuan Kopnyca:
1 - Hep. cTans
3 — aniomMUHWA

¥nnoTHUTENBHBIE MY(TBI:
1 - Hepw. cTank

2 — natyHo

P1-eTynra 8.220.272-01 (pe3auHa)
K2 — myda 8.658.024 (KanponoH)
P3 — mydTa B.658.053 (peanHa)

3.2.2 Ao3upyowume netam (A0o3bl)

[13500(1.16.P3)

HaumeHoBaHmwe: — | —

D3 — Nosa (po3anpyiolwan netna)

D6vem goasl (Mun):

15, 30, ...750 — 003kl meHee 1 mn
1.5k = goza 1,5 mn

1k, 28,...10k — go3w 1, 2, .10 mn

Marepuane! (o6wme ceeaeHua):
1 = Hepm. CcTane;

2 — NaTyHb;
3 — anNHOMHHKWIA;
4 — HWKENE;
P3 - pesuHa

T

Onuwa npogyeaemoil obonovKK:
NYETo — OTCYTETBME
no = Hanu4Ke

Harpes:
H = Heoborpesaembli
T = TepMOCTATMPOBAHHLIMA

¥npasneHue:
P — py4HoiA
A = 3BETOMITHYECKMIA

MpumeHeHHe B COCTABE:

52 — yHUEEpCAbHBIE
HCNONBL3YHOTCA B HACT. BpEMA B

X K5000.1(2) nocne 3as.No852001,
K9000, K2000M nocne
zae.Ne922001

2ZM =X K2000M po 3ae.Ne921999
51— X K5000.1a0 2a8.Ne851999

KK = KpoHwTeiiH kpaHos 6.138.010
2 — e¥pomatan-Tazoxpom 2000»

¥nnotHuTeneHble mydThi:

1 - Hep¥. cTank

2 — natyHb

P3 = mydTa 8.658.053 (peaumHa)

MakcumansHeld guameTp
npycoeaMHAEMol TpyBrK KpaHa
16— pprameTp 1,6 mm (1/16")

MaTepuan Tpybum:
1 - Hepw. cTab
4 = HUKENE
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4 KpaHbl ana xpomatorpadoB YHUPULUPOBAHHOIO MC-
NoJIHeHUS

[aHHbI pasgen onucbiBaeT KpaHbl A5 Bcex nabopaTopHbIX XxpomaTorpadoB Usro-
TOBJIEHHbIX B YHUOULMPOBAHHOM KOHCTPYKTUBHOM UCMONHEHUN:

«XpomaTtak-Kpucrann 5000» 3aB.Ne853001 n 6onee

PaHHUX mogeneit «Xpomatak-Kpuctann 5000 mncn.2» (c 2006 roaa Bbinycka)
«Xpomatak-Kpucrann 9000»

«Kpuctann 2000M» 3aB.N2922001 n 6onee.

4.1 Onuuun KpaHa

Konnyectso noptos: 4, 6, 10.

MpucoegnHaeman TpybKka: 1,6 mm.

MaTepuan Kopnyca: Hep». CTaslb N aNOMUHUA.

MaTepuan ynioTHUTENbHbIX 91€MEHTOB: NaTyHb UKW Pe3nHa.

YnpasneHue: aBTOMaTUYECKUIM UIN PYYHOMN.

HarpeB: TepmocTaTUpPOBaHHbIN UK HEODOrpeBaeMblil.

OnuuAa npoayBaemMoi 060/104KN: HaNNYMe Nan otTcyTcTeme (Npu Heobxoammo-
CTM A06aBNAETCA OKOHYaHME «-No».
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4.2 KpaHbl-g03aTopbl

YnpasneHue, Koonve | YnnoTHedue 6-NOpPTOBLIN. 10-nopTOBbIN.
Harpes Py Kat. Ne KaT. Ne

PyuHom Hepx. |Pe3nHa KpA6.2-16(1.P3).52.PH |KpA10.2-16(1.P3).52.PH

CTalb | nartymb Kp6.2-16(1.2).52.PH |Kp/10.2-16(1.2).52.PH

Antom. |Pe3nHa Kp[6.2-16(3.P3).52.PH |KpA10.2-16(3.P3).52.PH

NatyHb Kp6.2-16(3.2).52.PH [KpA10.2-16(3.2).52.PH

PyuHoR, Hep:k. |/laTyHb Kpd6.2-16(1.2).52.PT [KpA10.2-16(1.2).52.PT
TEePMOCT. cTanb

Antom. |/1aTyHb Kp46.2-16(3.2).52.PT |[Kp410.2-16(3.2).52.PT
ABTOMAT. Hep. |/laTyHb Kp06.2-16(1.2).52.AH |Kp410.2-16(1.2).52.AH

cTanb

Anom. |[/laTyHb Kp[6.2-16(3.2).52.AH |KpA10.2-16(3.2).52.AH
ABTOMaT., Hepx. |/laTyHb KpA6.2-16(1.2).52.AT |(KpA10.2-16(1.2).52.AT
TEepMOCT. cTanb

Antom. |N1aTyHb Kp6.2-16(3.2).52.AT [Kp410.2-16(3.2).52.AT
NpumeyaHue.

e |lBeTOM BblgeneHbl Hanbonee WKMPOKO UCMNOJIb3yemble MO,CI,I/ICI)MKaLI,MVI.

e [lo3upylowme netau

(ao3bi)

HEé NOCTaBNAATCA B KOMIMNEKTE KpPaHOB—

[,03aTOPOB N0 YMOJI4aHUIO, NpuobpeTatoTcs oTaenbHo (cm. pasaen 0).
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4.3 KpaHbl-nepekatoyarenu

YnpasneHue, Kobrve Ynnot-| 4-nopToBbiA. | 6-nopToBbin | 10-MOPTOBLIN
Harpes Py HeHune KaT. Ne Kat. Ne Kat. Ne
PyuyHoM Hep». |Pe3unHa|Kpll4.2- Kpl6.2- Kpl10.2-
cTanb 16(1.P3).52.PH|16(1.P3).52.PH|16(1.P3).52.PH
NatyHb |Kpl4.2- Kpl6.2- KpM10.2-
16(1.2).52.PH |16(1.2).52.PH |16(1.2).52.PH
Antom. |JlaTyHb |— Kpl6.2- Kpl10.2-
16(3.2).52.PH |16(3.2).52.PH
Py4yHoW, Hep. |/laTtyHb [Kpll4.2- Kpl6.2- Kpl110.2-
TepPMOCTaTUPYEMbIN |CTaNb 16(1.2).52.PT |16(1.2).52.PT |16(1.2).52.PT
Antom. |JlaTyHb |— Kpl6.2- Kpl10.2-
16(3.2).52.PT |16(3.2).52.PT
ABTOMar. Hepx. |JlaTyHb [Kpl14.2- Kpl6.2- Kpl10.2-
cTanb 16(1.2).52.AH |16(1.2).52.AH |16(1.2).52.AH
Antom. |JlaTyHb |— Kpl6.2- Kpl10.2-
16(3.2).52.AH |16(3.2).52.AH
ABTOMaTtumyeckmit, |Hepx. |/laTyHb |Kpll4.2- Kpl6.2- KpM10.2-
TEPMOCTATUPYEMbIN |CTaNb 16(1.2).52.AT |16(1.2).52.AT |16(1.2).52.AT
Antom. |JlaTyHb |— Kpl6.2- Kpl10.2-
16(3.2).52.AT |16(3.2).52.AT

NMpumeyaHue.

e LiBeTOoM BblaeneHbl Hanbonee LWMPOKO UCNOb3yeMblie MoandUKaLUn.
e PekomeHAyeMblN KpaH ANa NepekNtoyeHns NoTOKOB ncnaputens npu paborte
c Tepmoaecopbepom Kat. Ne Kpl6.2-16(1.2).52.PH.




214.4.061.050K4C 17

5 KpaHbl gna xpomartorpa¢os HeyHUPULUMPOBaHHOIO MUC-
NOJIHEHUSA

[aHHbI pasaen onucbiBaeT KpaHbl A8 Bcex NabopaTopHbIX xpomaTorpadosB Usro-
TOB/IEHHbIX paHee:

o «Kpucrtann 2000M» 3aB.N2921999 n meHee (KOHCTPYKLMA CO CMEHHbIM MO-
aynem)

o «Xpomatak-Kpucrann 5000 umcn.l» 3aB.N2e85199 m meHee (C NMOBOPOTHOM
nnatdopmoin)

Ecnm Bam Heobxoanmo nogobpaTb KpaH ANA CyLLECTBYHOLWEro XxpomaTtorpada, B Ko-
TOPOM ra3oBas CXema WMCNOJIHEHA TPybKamm 1.6MM, MOMKHO 3aMEHUTb 3TM KPaHbl
COBpeMeHHbIMU (CM. HUXKe). Ecan npucoeamHUTeNbHble TPYOKM MMET gunameTtp
3mm (Hanpumep, dToponnacToBble TPYOKKN), peKoOMeHAyeTcs BbiOpaTbh KpaH Mo Ka-
Tanory 214.4.061.049KAC. Hanpumep, ana xpomartorpada «Kpuctann 2000M» c
dTOoponnactoBbiMn TpybONpoOBOSAMM ANA YCTAHOBKM B Heoborpesaemon 30He pe-
KomeHayeTca KpaH: Kp6.2-30(1.P3).2M.PH.

5.1 Onuuu KpaHa

e Onuuu KpaHa aHaNOrMYHbl KpaHaM Ans YHUPULUMPOBAHHOIO UcnosiHeHus IX.

e TepmocTaTupyemble U/ MM aBTOMATUYECKU KpPaHbl YCTaHaBANBAKOTCA TO/IbKO B
CMEHHOM aHaIMTUYECKOM MOoAy/e.

o Jllobol KpaH MOXKET MMeTb Oonuuio npoayBaemor 060104YKKM, NpU 3aKase
HeobxoaMmo A06aBUTb OKOHYAHME «-NO».
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5.2 KpaHbl—a03aTopbl

Kpuctann 2000M

YnpasneHue, Koonve |YrnoTHenue 6-NOpPTOBLIN. 10-nopToBbIN.
Harpes Py Kat. Ne Kat. Ne
PyuyHoM Hep:K. Pe3nHa Kp6.2- Kp10.2-
CTanb 16(1.P3).2M.PH 16(1.P3).2M.PH
J1aTyHb Kp6.2- Kp10.2-
16(1.2).2M.PH 16(1.2).2M.PH
Antom. |Pe3unHa Kp6.2- Kp10.2-
16(3.P3).2M.PH 16(3.P3).2M.PH
PyyHon, TepmocT. |Hep:. J1aTyHb Kp6.2- -
cTanb 16(1.2).2M.PT
ABTOMaTUYECKUI, |Hep:. J1aTyHb Kp6.2- -
TepPMOCTAaTUPYEMbIN |CTaNb 16(1.2).2M.AT

Xpomatak-Kpucrtann 5000 ncn.1

Py4HoM Hep:k. Pe3unHa Kp4d6.2- Kp410.2-
CTanb 16(1.P3).51.PH 16(1.P3).51.PH
JlaTyHb Kp6.2- Kp10.2-
16(1.2).51.PH 16(1.2).51.PH
Antom. Pe3nHa Kp6.2- KpA10.2-
16(3.P3).51.PH 16(3.P3).51.PH
J1aTyHb Kp6.2- Kp10.2-
16(3.2).51.PH 16(3.2).51.PH
PyyHom, Hep:. J1aTyHb Kp[6.2- Kp10.2-
TepmocTaTnpyembii |CTanb 16(1.2).51.PT 16(1.2).51.PT
Antom.  |JlaTyHb Kp6.2- Kp410.2-
16(3.2).51.PT 16(3.2).51.PT
ABTOMaTaTU4YECKUI, |HepK. J1aTyHb Kpl6.2- KpA10.2-
TePMOCTAaTUPYEMbIN |CTaNb 16(1.2).51.AT 16(1.2).51.AT
Antom.  |JlaTyHb Kp6.2- Kp10.2-

16(3.2).51.AT

16(3.2).51.AT




214.4.061.050K4C 19

NpumeyaHusa.

e LiBeToMm BblaeneHbl Hanbonee WUPOKO UCNOb3yemMble MOANDUKALMMN.
e [losupyowme netam (4o3bl) He MNOCTAaBAAOTCA B KOMM/JEKTe KpaHOB—
[,03aTOPOB MO YMOJIYaHUIO, NpMobpeTatoTcs oTAeNbHO (CM. pasagen 7).

5.3 KpaHbl—nepekntoyarenu

Kpuctann 2000M

Ynpasne- | Kop- | Ynnot- | 4-noptoBbii. | 6-noptoBbii. | 10-nopToBbIN.

HWe, Harpes | Nyc | HeHue KaT.Ne KaT. Ne KaT. Ne
PyyHow HepK. |[Pe3nHa |Kpll4.2- Kpl6.2- Kpl10.2-
CTaNb 16(1.P3).2M.P |16(1.P3).2M.P |16(1.P3).2M.PH
H H
NaTtyHb |Kpll4.2- Kpl6.2- -
16(1.2).2M.PH [16(1.2).2M.PH
PyyHow, Hepx. |/laTyHb |Kpl4.2- Kpl6.2- -
TEPMOCT. CTanb 16(1.2).2M.PT [16(1.2).2M.PT
ABTOMaT. Hep:K. [/laTyHb |Kpll4.2- Kpl6.2- -
CTanb 16(1.2).2M.AH [16(1.2).2M.AH
AsTOMmar., Hepx. [/laTyHb |Kpll4.2- Kpl6.2- -

TEPMOCT. cTaNb 16(1.2).2M.AT |16(1.2).2M.AT
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Xpomatak-Kpucrtann 5000 ncn.1

PyuHomn Hep:. |Pe3nHa [Kpll4.2- Kpl6.2- Kpl10.2-
cTasb 16(1.P3).51.PH |16(1.P3).51.PH | 16(1.P3).51.PH

NatyHb |Kpl4.2- KpM6.2- KpM10.2-
16(1.2).51.PH |16(1.2).51.PH |16(1.2).51.PH

Antom [NlaTyHb |— Kpl6.2- Kpl10.2-
16(3.2).51.PH |16(3.2).51.PH

Py4Hom, HepK. [laTyHb |Kpll4.2- Kpl6.2- Kpl10.2-
TepMoCTTa- |CTasb 16(1.2).51.PT |16(1.2).51.PT |16(1.2).51.PT

TMPYEMBIM | A pjiom | NaTyHb  |— Kpl6.2- KpM10.2-
16(3.2).51.PT |16(3.2).51.PT

AsTomaTtun- |Hep.|/latyHb [Kpll4.2- Kpl6.2- Kpl10.2-
YecKui cTab 16(1.2).51.AH [16(1.2).51.AH |16(1.2).51.AH

Antom [NlaTyHb  |— Kpl6.2- Kpl10.2-
16(3.2).51.AH |30(3.2).51.AH

AsTomaTtn- |Hep.|/latyHb [Kpll4.2- Kpl6.2- Kpl10.2-
4yeckun, cTanb 16(1.2).51.AT |16(1.2).51.AT |16(1.2).51.AT

TEPMOCTA™ | Ajiom |NaTyHb |- Kprn6.2- KpM10.2-
TMpyeEMbIN 16(3.2).51.AT |16(3.2).51.AT

MpnmevaHusa.

e LiBeTOoM BblAeNEHbl Hanbonee WNPOKO UCNOoNb3yeMblie MoandUKaLUN.

e PekomeHayemblli KpaH ANA NepeKNoYeHMA NOTOKOB ucnaputens npu pabore
c Tepmogecopbepom Kat. Ne Kpl6.2-16(1.P3).2M.PH, pacnonaraeTtcsa B 1eBOM
oTceke xpomartorpada (He B moayne).
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6 CmeHHble A03bl (A03upylowme rasosble NeTiun)

Ka)kgaa cmeHHaA fo03a BKAKOYaeT gse FranKkun u ABe YNJIOTHUTE/IbHbIE My¢TbI.

McnonHeHne 003bl He 3aBUCUT OT KOJIMYECTBa NOPTOB KpaHa, maTepunasa Kopnyca u
MmoAenn xpomartorpada.

6.1 Onuuu po3bI

e Ob6bem.
e Matepuan TPYOKM: HUKENb N HEpXKaBetoLLLas cTalb.

e KoHoMrypauma KpaHa: MakCMManbHbIA AnameTp NpUcoeanHUTENbHON TPYOKK
KpaHa.

L MaTepman YNNOTHUTE/NIbHbLIX 3/1EMEHTOB: 1aTYHb U1K PE3UNHA.

Mpumepsbl 3anncm A03bl NpU 3aKase:

[o3a 1,0 mn, KaT. Ne 131K(1.16.P3) [lo3a o6bemom 1 mn 13 HepKaBeloLlen cTanu,
ONA KpaHa C MaKCMMaJibHbIM  AUMaMeTpoOM
npucoeanHUTENbHOM TPYO6KN 1,6 MM, C pe3u-
HoBow mydTon 8.658.053.

[o3a 0,5 mn, KaT. Ne [13500(4.16.2) [o3a o6bemom 0,5 mn U3 HUKenA, Ana KpaHa C
MaKCMMaJibHbIM ~ AMaMeTPOM  NpUCcCoeanHU-
TenbHon TPyo6ku 1,6 mMm, ¢ naTyHHbIMKU Myd-
Tamu.
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Jo3upytowme netam ([o3bl):

Tun KpaHa:
MaTepwuan:
O6bem, mn
0,0125
0,015

0,03

0,07

0,1

0,125

0,2

0,25

0,3

0,4

0,5

0,75

1,0

1,5

2,0

2,5

3,0

4,0

5,0

10,0

KpA6-16, KpA10-16 ... PH

Hep». cTanb
Kat. Ne
N1312.5(1.16.P3)
[1315(1.16.P3)
N330(1.16.P3)
N370(1.16.P3)
[3100(1.16.P3)
N3125(1.16.P3)
[3200(1.16.P3)
[3250(1.16.P3)
[3300(1.16.P3)
[3400(1.16.P3)
[13500(1.16.P3)
N3750(1.16.P3)
[031k(1.16.P3)
N131.5k(1.16.P3)
N32k(1.16.P3)
[32.5k(1.16.P3)
N33k(1.16.P3)
N34k(1.16.P3)
N35k(1.16.P3)
N310k(1.16.P3)

Hukenb

[1312.5(4.16.P3)
N1315(4.16.P3)
[330(4.16.P3)
370(4.16.P3)
[3100(4.16.P3)
N3125(4.16.P3)
3200(4.16.P3)
[3250(4.16.P3)
3300(4.16.P3)
N3400(4.16.P3)
[13500(4.16.P3)
N3750(4.16.P3)
[N31Kk(4.16.P3)

KpA6-16, KpA10-16 ... PT

Hepx.cTanb
Kat. Ne
[312.5(1.16.2)
[315(1.16.2)
[330(1.16.2)
[370(1.16.2)
[3100(1.16.2
[3125(1.16.2
[3200(1.16.2

( )
( )
( )
N3250(1.16.2)
N3300(1.16.2)
N3400(1.16.2)
[3500(1.16.2)
N3750(1.16.2)
[31Kk(1.16.2)

[31.5k(1.16.2)

N32K(1.16.2)

YnnoTHUTENbHbIE MyDTbI U FalikK (B KOMMNIEKTE KaXKa0M [03bl)

MydodTa

EVIE

8.658.053 (pe3unHa)

8.930.114

Hukenb

N1312.5(4.16.2)
[1315(4.16.2)
[330(4.16.2)
[370(4.16.2)
[3100(4.16.2)
[3125(4.16.2)
[3200(4.16.2)
[3250(4.16.2)
3300(4.16.2)
3400(4.16.2)
[3500(4.16.2)
[3750(4.16.2)
[031k(4.16.2)
[031.5k(4.16.2)
32Kk(4.16.2)

8.658.038 (naTyHb)

8.930.114
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7 KpaHbl aNnA KpoHLWTEeiHa KpaHoB 6.138.010

KpoHwTenH KpaHoB 6.138.010 ncnonb3yetca B KayecTBe YCTPOMCTBA A/1A KOHLEH-
TPUPOBAHMA NPUMECEN U3 Fa30B C NPUMEHEHMEM X/1alareHTOB (Kak NpaBuio, *Kua-
KOro KMC/IopoZa WAWM KUAKOro asoTta) nepeg BeoAom npobbl B xpomaTorpad. Co-
FMacHO ra3oBOM CXeMe, KPOHLUTEMH KPAaHOB MMEET B COCTaBe ABYX M TPEXMO3ULMUOH-
Hble KpaHbl.

7.1 Tpexno3nuMOHHbIN KpaH-A03aTop

6-NOPTOBbIN TPEXMNO3ULMOHHbIN KPaH—A03aTop UCMOb3yeTca A1a onpeaeneHuns co-
AEPXKaHUA NPUMECEN B YMCTbIX rasax B METoAax C NpeaBapuTe/ibHbIM KOHLEHTPU-
POBaHMEM B OXNaXKAaloWeM areHTe (MUAKWIM a30T, KUCAoposa, yrnekucnota). Mpu-
Mepbl MUCMONb30BaHMNA KpaHa: onpeaeneHne opraHMYeCcKUX BELLECTB B KUAKOM KMUC-
nopope (FOCT 6331), onpeaeneHne yrnekucnoro rasa B aprone (FOCT 10157).

7.1.1 Cxema paboTbl KpaHa

JNeBoe nonoxeHwe CpeaHee nonoxeHue MNpaBoe nonoxeHwe
OT6op Mpoba 3amkHyTa AHanuns

i D>

B nonoxkeHunun kpaHa «OT60p» NOTOK NPOB6bLI NPOAYBaETCA Yepe3 KOHLLEHTPATop, No-
rPy*eHHbI B cocya [btoapa, NPOUCXOANT KOHLEHTPUPOBAHME KOMMOHEHTOB MPo-
Obl.

Mocne cTagmMm KOHLEHTPUPOBAHUA PydYKa KpaHa NOBOpayMBaeTca B cpeaHee noso-
KeHMe, KOHLLEHTPATOpP 3aKpbIT, Npoba B KOHUEHTpaTope noaorpeBaeTca A0 Heobxo-
AMMol TemnepaTtypbl. MOTOK rasa-HocuTens B XpomaTorpaduyeckyto KOMOHKY He
npepbiBaeTCA.

Mocne nepeBoAa Py4KM KpaHa B NosioxeHne «AHanus» npoba BBOAUTCA B XPOMATO-
rpadMyYecKyto KOJIOHKY.
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7.1.2 KpaHbl B cOCTaBe KPOHLWITENHA KPaHOB

Ynpasne-|Kopnyc|Ynnaot- 6-NoOpPTOBbLIN 6-NOpPTOBLIN
Hue, HeHue (TPexno3nuMoHHbIN) (ABYXNO3UMOHHbIN)
Harpes KaT. Ne KaT. Ne
PyyHou | Hep»K. |/lTaTyHb - KpA6.3- Kpl6.2-
cTanb 16(1.2).KK.PH-no 16(1.2).KK.PH-no




214.4.061.050K4C
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8 PacxogHble matepuanbl

PucyHoK

HanmeHoBaHMe

MpnmeyaHune

lanKka 8.930.114

Pe3bba HapyxHaa M8x1. YnnoTHeHue Tpy-
6onpoBoaoB 1 403

Manka 8.930.161

Pe3bba HapyxHaa M6x0,75. YnnotHeHue
TpybonpoBoaoBs 1 403

3arnywka 8.632.053

Pe3sbba HapyrkHas M6x0,75. 3arnywka B
KpaHe. YnnoTHuTeNnbHaAa mydTta He BXOAMT.

Btrynka 8.220.272-01
(pe3uHa, @3 mm)*

MydTa (pesuHa) gna Tpybkun @3 mm B
KpaHe C MaKc. oTBepctuem @3 mm

MydTa 8.658.024 (Ka-
nponoH, @1,6 mm B
oTB. @3 mm)

MydTa (KanponoH) ana Tpybkn @1,6 mm 8
KpaHe C MaKc. oTBepctuem @3 mm

MydTa 8.658.053 (pe-
3uHa, @1,6 mm)

MydTa (pesuHa) gna Tpybku @1,6 mm B
KpaHe ¢ makc. oteepctrem @1,6 mm

My¢Ta 8.658.038 (na-
TYHb, @3 MM)

MydTa (natyHb) ana Tpybku @3 mm B
KpaHe C MaKc. oTBepctuem @3 mm

—

—

: MydTta 8.658.038-01|MydTa (Hepsk. ctanb) ana Tpybku @3 mm B
(Heps. ctanb, @ 3mM) |KpaHe ¢ maKc. oTBepcTMem @3 mm

: MydTta 8.658.038-02| MydTta (natyHb) ana Tpybku 33,2 mm B
(naTyHb, @3,2 mm) KpaHe C MaKc. otBepcTrem @3 mm

: MydTta 8.658.038-03 | MydTa (Hepsk. cTanb) ana Tpybkn @3,2 mm
(Hepx. CTa/lb, | B KpaHe C MaKc. otBepcTrem @3 mm
?3,2 Mmm)

MydTa 8.658.039 (na-
TyHb, @1,6 Mm)

MydTta (natyHb) ana Tpybkn @1,6 mm B
KpaHe ¢ makc. oteepctrem @1,6 mm

Y

Mydta 8.658.039-01
(Hep. CTanb,
?1,6 mm)

MydTa (Hep. ctanb) ana TpybkmM @1,6 mm
B KpaHe ¢ MaKc. oteepctvem @1,6 mm

[
|

Ban 6.306.023

B coyetaHuun c pyykon 6.465.001 ncnonob-
3yeTca ANA NOBOPOTA KPAHOB, pPacnoso-
EHHbIX Ha nnatpopme (B moayne) xpo-
maTtorpada
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Pyuka 6.465.001

Pyuyka ona py4Horo KpaHa.

Il

MepexoagHUK [lna Mcnonb3oBaHWA B KpaHax C WTyuepa-
6.115.125 (@3 — @1,6) | mu M8x1. MepexoaHUK Ha TPYOKY B1,6 mm
c dPunbTPOM C GUNbTPOM MexaHUYecKux 4vactuu,. Kop-
nyc — naTyHb. MydTbl — KanposioH.
MNepexoaHMK [na ncnonb3oBaHMA B KpaHax C wWryuepa-

6.115.136 (@3 — @2) c
dunbTpom

M1 M8x1. MepexoAHWNK Ha TPYOKY @2 mm C
dbnnbTpom mexaHm4veckux 4vactuu,. Kopnyc
— NaTyHb. My Tbl — KanponoH.
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