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HHCTpyMeHT XHPYPruiecKHil OTTeCHSIOIAH

WHCTPYMEHTBl XHPYPrHUYCCKHE OTTCCHSMIONME MPeJHA3HAYCHBI U NPHMEHEHUS B IIpolecce
MIPOBECHHA OTKPHITBIX M 3HAOCKONUYECKHAX XHPYPrHYECKHX Oncpanwit

IlpuHoMn AelcTBHA HMHCTPYMEHTOB OTTCCHMIOINMX OCHOBAH Ha MCXAHHYCCKOM OTBE/ICHHH
(OTTeCHCHHH) B CTOPOHY TKaHEH # CTPYKTYD Wi obecnedyeHud yqmero 063opa, A0CTyNa H T.11.

1. O6paloTa HOBLIX HHCTPYMEHTOB

Tlocne TOro, KaK YAAICHA 3aBOACKAA YNAKOBKA, WHCTPYMERTH HEOOXOAMMO XPamHTh B CYXOM
NPOBETPMBAEMOM MOMEIICHWH NpPU KOMHAaTHOH Temmeparype. B mpoTHeHOM ciayuae,
TEMIICPATYPHBIC M3MCHCHHA MOTYT DNPHBOIWMTE K 0O0pA30BAHMIO KOHOCHCATA BHYIPH
IUIACTHKOBOY YNaKkOBKH, a4 3TO, B CBOIO O4epefb, K Koppo3sn. Henwss XpaHuTh MHCTPYMEHTEI
BMECTe C XHMHYSCKHMH BEINEeCTBaMH, T.K, HCHAPEHHS TaK¥X BEINeCTB MOIYT BRILIBATH
KOPPO3HIO.

Ilepen nepBHYHBIM HCTIONB30BAHHEM HHCTPYMEHTHI JIODKHE IPOUTH MOMHEL w1 ofpaborku:
-Heo0XOAHMO YHANWTh BCE IUIACTHKOBHIE 3AIMHUTHBIE KOJMAYKH WM TUIEHKY, 3aTEM BLIMBITH,
CTIOJIOCHYTB, CMa3aTh, BBICYNIHTE H TOMBKO MOCHE ITOr0 CTSPUNH3OBATH TaK, KAK 3T0 GUHCAHO
paHee B OTHOINCHHH YIKE HCIOJIB30BAHHAIX HHCTPYMEHTOB. ECTH And OMHCTKH HCMOMB3YIOTCA
MATKHEC HIH HeHTpaNbHBIE YHCTAIME CPEACTBA, BO3MOXHO, nmotpefyerca cueuuansHas
o6paloTka HOBEIX HHCTPYMCHTOB JUIA IOJHOTO YAaNEHAS MAcia HJIA CMa30qHAIX BOIIECTB, T.K.
MAacCHBHAIH C/I0H HOBBIX HHCTPYMEHTOB €lli¢ TOHKWI, OHR Gonce NoaBepREHBI KOPPO3HH, YeM
yxe ucrnons3opannsle. Bo usbexanne moepexnenns MUKPOXHPYPTHYECKUX HHCTPYMEHTOR, OHH
AOMKHBI XPAaHUTBHCA HA CTICUHANTBHBIX TOTKaX.

2. IToaroToBKXa HHCTPYMEHTOR K Ae3HHE(EKIIHA H OUACTKE

HuctpyMenTHl A0MDKHB ObITh NpoAe3sHMHGHIAPOBaHE] H OYHINEHBI Cpaly ke Tocne
HCNIONTB30BaHHA, YacTHIL! TKaHeH He JO/DKHBL OCTABATECA HA HHCTPYMEHTAX 20 HX BBHICHIXAHHA,
T.K. 3TO YCIOXHHAT OUHCTKY HHCTPYMEHTOB,

Ilpn HeoOGXOAMMOCTH, HHECTPYMERTHI HY;XKHO pa3odpaTk Ui TOTo, YTO0B! AC3HHGHIMPYIOIOHH
PacTBOP NMOKPELUT BCIO NOBEPXHOCTh. Hemcnonp30BaRHBIH HHCTPYMEHT CNEAYET TOTOBHTE K
Je3uH{eKIHd TaK XKe, Kak H HCOOJIb30BaHHEIE, T.€. OHH JOJDKHE! GBITh PaCKpHITHl H pa3oGpaHsL.
Bo Bcex cyuasx, KorJa B ONCPALMOHHBIX HCMOMB3YIOTCA CPEACTBA H IPENaparsl, B COCTAB
KOTOPRIX BXOZAT BCINECTBA, BEIIRIBAIOLINE KOPPO3HIO HHCTPYMEHTOR (Takde KaK HHTpar
cepelpa, Dpemapathl Hoja, PTYTECOAEpAKALINE COSOMHEHHA W Ip.), OCTATKH 3THX BEIIECTB
NOJKHEL OBITE YJIANICHE] ¢ IOBEPXHOCTH HHCTPYMEHTOB HEeMEIIEHHO.

He cnenyet aepxaTh HHCTPYMEHTH B H3IHONOrHYECKHX COJIEBEIX PACTBOPAX, MOCKONLKY IIpH
AMATENIBHOM KOHTAaKTE ¢ HUMH MOTYT HOABHTRCA NMUTTHHIOBas (ToYeyHad) KOppo3ua H
pxaBunHa. IIpu HeOGpexnom obpatlieHut, B YaCTHOCTH NpH OpOCAHMH, HHCTPYMEHTEI MOXHO
JIETKO MOBPeRHTh. Tak TBEpPIOCIUIABHBIE DEXYMHE Kpas HOKHHI[ MOTYT OTIOMAaThCd, a
ManeHbKHE 3aXKHMEl JeopMHpoBaTeca. II0STOMY IociHe MCMONB3IOBaHHA HHCTPYMEHTHI
HeOGXONHMO YKIaJBIBATE aKKypaTHO. IIpH «cyxot 3arpysKe» HHCTPYMEHTH HEOOXOIHMO Cpasy
HE OYMCTHTh MEXaHHYECKHM MyTeM, 4ToObl H3GexaTr o0pa3oBaHMg KOPKHM HIIH TOABICHHS
Kopposuu. Crezyer u3lerath nonaganusa Jaxe HeGOMBIIOrO KONHMYECTBA KHAKOCTH {OCTATKOB
{rsmonoruyeckoro coneBoro pacrteopa) Ha HHCTPYMEHTEL. MHCTPYMEHTHI Clefyer XpaHHTE B
CHENUANBHEIX JIOTKAX, HApUMep nephopypoBaHHbIC NOTKA LIS CTEPAIM3ALHNHA, 8 HHCTPYMEHTEI
¢ MapHUPAMH/KPEMATbEPAMH (HOXHHIIE, 3aKHMBI H T.1.) IpekIe cleAyeT pacKphiTh 1 Gonee
3tbdexTHBHON OUHUCTKH
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Huxorna e ocTasngiiTe MHCTPYMEHTH CpS3HEIME Ha NPOAODKHTEIBHBIH NMEPHO. BPEMEHH,
TIOCKOJIBKY 9TO B 3HAYMTENbHOM CTENEHH YBEIMYHT PHCK MOABJICHHA KOPPo3HH. Te NOBEPXHOCTH
H JETaqM, KOTOPEE HEBO3MOXHO OYHCTHTh H CTCPHJIM30BaTh OOBMHEIM ITyTEM, CNCHYET
npoTepeTs O0HNLEO CMOYEHHOH B Ac3HHGUUMpYIOMEM pacTBope candeTkol 6e3 Bopca HIH xe
obpabotare Re3nHGUIMPYIOIHM cIpeeM, YToGH NMPeJOTBPATHTL HX CAMNAHEE H MOKPHITHE
KopKoii

3. Jesaungeruas @ 0IUCTKA

3.1, Pyunag AesnAdexnns H 04HCTKA

IIpu obpaboTke HHCTPYMEHTOB BpY4YHYIO, HX HEOOXOZHMO OIIYCTHTP B KOMOWHHPOBAaHHBIA

Je3HHPUIHPYIOe—MCTANMNE pacTBOp.

Hesundumipyromu#i 1 YHCTAMUIL pacTBOPEl AOKHE! OBITH CBEXHUMH, HOITOMY TOTOBHTH HX

cneayeT exenHeBHo. [IpH HCnoNB30BAaHHN OJIHOIO M TOTO XK€ PacTBOPa B TEYEHHE AMHTENIBHOTQ

BpEMEHY MOTYT BO3HHKHYTh CJIeAYIOIHE NpobneMsr:

—PHCK KOPPO3HH H3-3a HAKAITHBAIOMICI'OCA OCAJIKa,;

—pHCK KOppO3HH, Bbi3BAHHBIA YBETMYHBAIOMICHCH KOHUEHTpAOHEH pacTBOpa BCIEICTBHE

HCHApHTENBHOTO NMpoLecea;

—ymeHbienne AesnEdrunpyIomero sddexra u3-3a yBeIHUCHAR 3arpAIHCHAS,

IIpexxae yeM MOMECTHTE HHCTPYMEHTBI B PACTBOP MPH HCIONB30BAHUH HMOPOIIKOB, MONHOCTBE)

pacTBOpHTe HX B Bozae. HepacTBOpeHHBIC KPYMMHKH NOpOUIKA MOTYT MOMACTh B Y3KHE

OTBEPCTHA, a Ha MOBEPXHOCTH HHCTPYMEHTOR MOCYT WOABHATBCA NATHA M passond. [locne

XUMUUECKO# me3uH(pEeKIMd W OYHCTKH, HHCTPYMEHThl HeoOXOXHMO TUIATENBHO MpPOMBITE

npotouyHo#t Bojo#. JlioObie ocTaTku HeoGXOAMMO YIOAIATh BPYUHYHO (HEJB3S HCIOIB3OBATH

MeTaJTHYeCcKHe METKY Wi abpasHBHLIC YUHCTALINE CPEACTEA).

Jna Toro yToOpl M36exaTh MOABNCHHS PA3BOJOB HA HHCTPYMEHTAX, NPH OKOMYATENLHOM HMX

NpOMEIBKE HEOOXO0AUMO HCHONIB3IOBATE AEMHHEPANH30BAHHYIO Body. [locne gero, HHCTpyMEHTH

He0oOX0OAMO BEICYIIHTS.

Jna ouuuniennd ucnons3yitre Markyio canderky Ge3 Bopea, IIACTHKOBYIO WETKY MIK MHCTONET

CO CHKATHIM BO3LYXOM.

Hcnone3oBanne NMHCTONETA CO CKATHIM BO3AYXOM ABJIACTCA Hambonee 3¢(peKTHBHEIM METOAOM

CYIIKH, [I03TOMY €MY CIIEAYET OTAaBaTh NPEANOYTEHAE.

Hepasbopnple HHCTPYMEHTHL €O CHCHHANBHEIM COCAMHCHHEM ML IIPOMEBIBKH, CREAYeT

TIIATEIHHO MPOMBIBATL OYHIIAICLIAM Ae3MHOUIAPYIOMAM pacTBopoM. [1pH 3TOM JocTaTouHoe

KONHYECTBO PAcTBOPa AO/DKHO IPOXOANTH IO BCEMY HHCTPYMEHTY A0 JUCTANBHOIO KOHIA,

Ecti HHCTpYMEHTEI HE CTEPUAHM3YIOTCS, TO IIOCTe PYUHON MOACOTOBKH JUIA HPOBENCHHS

XHMHYecKolf Je3nHQeKMH HCIOIB3YIOTCA CleLMANbHbIe Ae3UHPUIHpYIomme pacTtBophl, [Tocne

3TOF0 HHCTPYMEHTHI HEOOXOANMO TIPOMBITH CTEPHILHOH JeMHHEPATH30BaHHOM BOAOH A0

TOJIHOTO yZaleHNs OCTATKOB PACTBOpa M Cpasy € mpocywHTh. Eciou Ims mpocylmBapus

gcnomye'rcﬂ CHKATHIH BO3AYX, €r0 HEOOXOAHMMO CTEPHIIH30BATH, HPONYCTHB 4EPE3 CTEPHNBHBLL
HILTD.

3.2, Mexanngeckas ne3nAQERIHA H 0MHCTKA HHCTPYMENTOB

Tlpouecce ouncTkd 1 Ac3uBdexnun B HanGoMbmelt CTeNeHN CTAHAAPTHIHPOBAH MPH MALIHHHON
obpaboTke,

Beerna OOMHMTE 0 TOM, YTO COOTBETCTBYIONIAS OUYKCTKA, SABAAACH HEOTHEMIEMOI
COCTABJIAIOMEH JacTHIO MOJHOTO NOATOTOBHTENBHOIO Mpolecca, HEoOX0AMMA IS BPO/UICHHS
CpoKa Ciy>kObl HHCTPYMEHTOB. -

MaimmnHas noaroropka o0brMHO TpeSyeT 3arpy3Kl CyXHX HHCTPYMEHTOB, TIOCKOJBKY HATHYHC
BIard BeleT K ocedandio Oenka Ha HHCTpyMeHTaXx. [lo 3TOM UpH4MHE Beerfia cienyer
TPHMEHATE KOMOMHHPOBaHHBIE OUMIIAIOINNE M JICIMHPHUHPYIOIEE CpeacTBa. EclM Takue
CPeACTBA NPH MX HCIIONB3OBAHUM 0BPA3yIOT IIEHY, CIeAyeT TIMATeNbHO MPOMEIT HHCTPYMEHTHI,
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NOCKONEKY NEHA NPH MEXaHU4eCKOM OYHCTKE H KE3NH(PEKIHE MOXKET OTPHIATENBHO CKA3aTheH
Ha pely/bTaTaXx mpomecca.

JT0 TAKKe KacaeTcA CHABHO 3ArpsA3HEHHLIX MECTPYMCHTOB, KOTOpBle OBUTH NpeABapHTENIBHO
HOTrpPY)KeHbl B OUMCTHTEILHYIO BAHHY C YIBTpa3ByKopoi oOpabotkoik wiH Ges Hee.

C 10uKkH 3peHuA ofueil NpoQHANaKTHKA MEPOIPHATUR IO OYUCTKE NPeANOYTHTEIBHO NPOBOAUTD
B ABa OTAEJNBHEI 3TaNa: OYACTKA K Je3UHEKIHA.

IIpn MexaHudveckoif MNOATOTOBKE [ OYUCTKE W AC3HHGEKNHH HHCTPYMEHTOB MOXHO
HCIIONB30BATE TEPMAIBHBIH pPEXHM HIH TEPMAIbHBIH peXHEM ¢ ACSHHPUIUPYIOIUMMH
pacteopamu. [Ipu TeMueparypHoM pexumMe AesHudekuns mpoBoadTes opn TeMneparype 80°C u
BBIIIC B TEYEHHE ONPEACICHHOro BpeMeHn. TeMueparypstas 06paboTra ¢ AesuHbGAIUMPYIOINHME
pacTBOpaMH IIPOBOOMTCS IIpH MaKcuManbHoH Temmneparype 65°C mpu  poGasnenHun
CTIEHANbHOr0 AC3HA{ALMPYIOILEro pacTBOpa, ACHONb3YEMOT0 P MalMHHOH obpaboTke.

lIpedsapumenvrar npomuieka
Uncrag xomommas Boja (6e3 10o0aBOK) ild NEPBOHAYATHHOIO CMBIBA IPASH K NCHALUIMXCH

cyGcTaRIMiA.

Ouucmra

[IposoaaTcd npu Temmneparype 40-60°C. B xavecTBe OYMMANOIIAX CPEACTE MOIYT OBITh
HCIOJIB30BaHEl Heittpaneasle PH npoaykTsl ¢ cogepxanneM Wi 0e3 cOOCPXAHAA 3HIHMOB, a
TaKXe LIeN0YECORCPIKAIIHE PacTBOPE,

[IpH HCRONE30BAHMM XHMHYECKNX WYHCTAWIHX CpPEACTB /A JOCTHACHHA ONTHMANBHBIX
PpE3yIsTaTOB MO OYHCTKE CIAEAYET CTPOro coONofaTh HHCTPYKUHMH [IPOM3BOAMTEIA KacaTelbHO
KOHLICHTpallHy, TEMIEpaTyp H BpeéMeHH BEICDKKH. [IpH HCronb3oBaHMH aBTOMATHYECKHMX
JI03aTOPOB, caeAyeT KOHTPOIHPOBATH A3HHEIH MPOUCCe,

Ecmi cymiecTByloT cHenManbREIC yKajaHMA (HaopuMep, SMHAAEMHUONOIMYECKHX OpPraHoB) o
HEOOXOMMOCTH MPOBEACHHA TEPMHYECKON OYACTKH B COYETAHMM ¢ Ae3uHexumeil, mydime
HCTIONBL30BATE MICJOYHBIE HHCTAIIME CPEACTBa,

Tlpx BBICOKOH KOHIIEHTpAUMM XJIOP2 €CTh PHCK NOABICHHA NHTTHMHTOBOH KOPPO3HH, KOTOpOl
MOMHO H30eXaTh, HCIOJB3YS LICTOYHBIE MIPOAYKTH JUI OYHCTKH A AeMHHEPATH30BAHHYIO BOXY
Ut OKOHY4TeNbHON NIPOMBIBKH.

IlepBy1o npoMeXyTOYHYIO MPOMBIBKY CICHYET NPOBOTUTL TCILTON WM XOTORHOH Bomoit Ges
aobasok,

HoGapnenne kuenoTHOre HeHATpAIM3aTOpa CHOCOGCTBYET YOAIEHHIO OCTATKOB INETOYHOIO
AeTeprenTa. Jlake ecnm HCmonbiyercd HeHTpagbHOEe YHMCTALIEE CPEACTBO, PEKOMEHRYETCS
noGapnATh KACAOTHEIH HeiTpanusarop, wrobsl He GBUI0 HaNeTa (HapHMep, B CIOy4asX, KOTOa
BOJZIA ¢ NOBBIMCHHBIM COACPKAHHEM COH).

BTopy1o npoMexyTOqHYIO IpOMBIBKY CleyeT HPOBOAATE XONOAHOM BOq0M, Ge3 no6anok.

Tepmuneckar Oe3unpexyus/OKOHYAMEnbHAR NPOMBIGKA

TepMuueckyro nesundexipno cnegyer NpoBoRMTH apH  Temmeparype 80- 93°C ¢
COOTBETCTBYIOIIUM BpeMEHeM BBUICPKKH. McnosbioBaHue [geMAHEPATH3OBAHHON —BOXLI
TO3BONSET H30exXaTh MOABJICHHA BOAHBIX pa’BOOR M Hadera Ha obpabaTeiBacMEIX
HHCTPpyMEHTaxX.

IIpocywusqgnue

TIpocynmBanme JOMKHO NPOBOJMTECA BPYUHYIO HIIH B CIIELHATBHOM CYITHIBHOM LOKady.
[Ipu oyucTKe MEXaHHYECKAM NYTEM HEOOXOMHMO:

—TIPABHALHO YCTAHOBKTE BCE NIOXHOCH, JIOTKH M AEPKATEIIH;

—PacKphITe HHCTPYMEHTH 1 Gonee >hhekTHBHON OYMCTKY,

—He MOMELIaTh H3IGKITOIHOS KONMKYIECTBC HHCTPYMERTOB Ha IOTKH,

9TOOM BCE OBEPXHOCTH JIEKO OMBIBAHCH YHCTALIAMY Je3HHOUOMPYIOIMME PacTBOPAMH;
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-npy yknaake GONBLUIMX WHCTPYMCHTOB Ha JIOTKH CICAYET CNERMTEL 3a TCM, YroObl OHH HE
3arOPAKHBAIH JPYTHE, TOCKONBKY 3TY MOXKET yXyRUINTH THCTAIME 2 deKT;

~HHCTPYMEHTBI JOJDKHE] GLITH YJIOXKEHBI TaK, ITO0BI H30eXKaTh MEXaHHYECKHX TTOBPCKACHHIL.
HHCTpYMEHTE Heo0XONHMO BBHIHYTH H3 anmapaTa cpasy Xke [I0C]e 3aBeplIeHHs MPOrpaMMEI 1o
oyucTre, Ecid OHM 0CTaHyTCH B 3aKPHITOM anapare, ecTh PUCK NOABIERNAI KOPPO3UH,

Ecii 0CTaTOYHOIO TeIUia He ROCTATOYHO JUIA OPOCYIIKH WHCTPYMEHTOB, He0OXOMHMO NpoBecTH
JOMONHUTENBHBIA WHKIT CYIIKH.

MHKpOXApypradeckue HWHCTPYMEHTH MoOryT ofpabaThBaTbCd MEXaHMMECKHM ITyTEM [pH
YCIOBHH MX HaexXHOH (MKCAOMH B CHeNHAIbHBIX MTATHBAX, H HCHNOJIE30BAHNH HAEXKAIIETo
MeTo/1a IPOMBIBKHU.

3.3.Yasrpassyxosad o6paboTka HHCTpYMeEHTa

VapTpasBykopas 00paboTKa MpeAMOUTHTCIAEHER I AHCTPYMEHTOB M3 HEpiKaBerolllel CTauu.
HUHCTpYMEHTBI, YYBCTBHTECNBHEIE K MEXaHHYECKOMY BO3ACHCTBHIO (KaK, HAOpHMED,
MHKpPOHHCTPYMEHTB) MOTYT OHITE cooTBEeTCTBYIOIMMOOpa3om obpaboTaHsr yASTPa3BYKOM.
DthbexTHBHEIC YALTPa3BYKOBbIE YCTAHOBKA B COCTOAHHH PACTBOPHTH BHEBLIYIOCH I'pA3b JaXke B
TPYAHONOCTYITHBIX MECTaX.

Hina nanbonee sddexTruBHON ouMCTRA:

—HaNOJIHATE BaHHY;, '

—no0aBETe COOTBETCTBYIOIICE YHACTANIES CPEACTBO HNM XOMOHHANMIO H3 YHCTNINErO M
Je3UHHOUPYIOMIETO CPEACTRA;

—PEeKOMEHIYETCs TeIlas BaHHA, MOCKOIBKY NpH TemnepaTtype Bhime 40°C mpouece gerasaivn
YCHIIHBAETCH, YeM JOCTHrAeTCH JIYSIIIHA YHCTAMMA pesyIpTar;

~HCTIONB30BAHME HHCTAINETO CPEACTBA B COOTBEICTBHH C HHCTPYKUMAMH NPOM3BOIUTENS
NO3BONMT H30EKaTh Koarynaunn Genka faxe

NPH BBICOKHX TEMIlEpaTypax.

TToMuMO NpaBARBHO NPHTOTOBNEHHON BaHHEI, CleAyer COBMIOAaTE CREAYIOIMHE OCHOBHLIE
NpaBuia 414 TOro, 4To6h JoOHTECA HauGonee 3 pEeKTHBHON 0UMCTKH:

—obpabaTeiBacMble MHCTPYMEHTHL JODKHBI OBITH DONMHOCTBIO TOIPYXKEHE! B OYHIIAIOMMIL
PpacTBop;

—HHCTPYMEHTHL ¢ COEOWHEHHAMH (XaK, HanpAMEp, HOKHHIBY) JOJKHBEI OLITE PackphITEl B
npouecce 06paboTKH;

—HCIIONE3YHTE TONBKO KOP3HHEL (JIOTKH), KOTOpEIC HE MPEMATCTBYIOT MPOLECCyY YALTPA3BYKOBOM
06paboTkn (HanmpuMep, NPOBOIOTHEIE);

—00BeMHBIC HHCTPYMCHTHI JOMKHEL OBITh pasiioxkeHB! TAKUM 00pasoM, 4T00bI HE 3ar0pakHBaTh
BC¢ OCTARHBIC MHCTPYMEHTBL. PacrmonoXure 3TH HHCTPYMEHTHI BEPTHKAJIBLHO WIH [OBEPX
OCTANGHEIX;

—He neperpyxatire norku;

—CXKEAHEBHO OCBCXKAHTe  YIBTPa3BYKOBYIO BaHHY, IOCKOJNEKY CKOIUIEHHE TpA3H B
yABTPA3BYKOBOH BaHHe CHEXAET 3¢HEKTHBHOCTE OYHCTUTEMLHONO NPOLECCa H HOBBIIAST PHCK
BO3HAKHOBCHHA KopposnM. PexoMenayerca ec oOHOBIATR JaXke 4alle, B 3aBHCHMOCTH OT
HHTEHCHBHOCTH €€ HCITONb30BaHMs.

Ilpr wucnonezopanvu BEICOKOMDQECKTHBHEIX YCTAHOBOK, BpeMA YILTpa3Bykomo# ofpaloTku
COCTaBIACT NpHONU3ATENBHO 3 MUHYTHI IpH Yacrore 35kHz,

Ecni pesuHGeKIMs M OYACTKA OPOBOAATCA OOHOBPEMEHHO, HeOOXOIUMO DPMMEHATH
COBMECTHMHME CPEACTBA, yAends ocoboe BHHMAaHME TpeOOBAaHHAM K KOHLEHTPALMH H BPEMEHH
BBIJICPHKKH,

Hocre 06paGoTkn yNbTpazBykoM HHCTPYMEHTH HEOOXOAMMO TUIATENHHO MPOMEITH BPYIHYIO
HWIH MCXaHNTeCKkHM NyTeM. Ilpy npOMEBIBKe BPYHYHYIO CICAYeT HCTONLIOBATH MUTHEBYID BOAY,
CHEAA 3a TeM, YTO BCE OCTATKH YHCTAIUMX CpeACTB M Ae3MH(EKTaHTOB OBLIM NMOTHOCTEIO
YOANEHEL.
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UroOe u30ekaTk MOABNCHHA  BOJHBIX  pa3sBOJOB, PCKOMCHIYEICH  HCNOAB3OBATH
HNEMHHEPAIH30BAHHYIO BOAY AV OKOHYATENBHOH MPOMEIBKH.

Cpa3y e IocHe 3TOro CIeayeT TIIATe/ILHO HPOCYIIATE HHCTPYMEHTEL.

MHKpOXHPYpPrYecKHe HHCTPYMEHTHl JODKHEI XPaHATHCH B CHELH&IbHLIX KOHTCHHepaX BO
H30eXaHHE HX MOBPEKIACHHIL,

4. Crepuiansauns

Crepumasyfite HHCTPYMEHTEI B COOTBETCTBHH ¢ ReiicrBylomumu cranpapramu (DIN, EN unu
ISO). JawHBIM CTaHAapraM JOJDKHEI OTBEYaTh KaK YCIOBHS CTEpHIM3alliH, TaKk H
o0opyRoBanue, HCIOIB3YEMOE UL CTEPHIU3ALHAH.

Aemoxaasupoeanue {Cmeptausayus napom)

OGBYHO ABTOKNABHPOBAHHC NPOBOJMTCY HACEHNUCHHBIM MNAapoM mpu Temmeparype 134°C.
WnctpymenTsl ¢ MeHbmel TemMnepaTypHOH CTaOWIBLHOCTBIO MOXKHO aBTOKIABUPOBATE MPH
teMneparype 121°C, Ho Oonee npogomxurensHoe BpeMa. MeToa cTepwmM3amMH JOMDKEH
COOTBETCTBOBATE MPHHSATEIM CTAHIAPTAM M NOAXOAHTE IUIA CTCPHIN3YEMBIX H3ACTHH, YIaKoBKa
ANA CTepUNM3AIMK A0DKHA OLITh COOTBETCTBYIOIIETO KAYEeCTBA W NOAXOAHTh ANA BEIGPAaHHOrO
Merona cTepmmsanun. Ilap Be momKeH cogepkaTh HHKAKMX MOCTOPOHBHX 9YacTHI, KOTOpPEIE
MOTYT HapymaTh NpOlecC CTEPHIN3ALIE A HAHOCHTE BpeX MHHCTPYMEHTaM M CTEPUIIH3ATOPY.
IMocropoHHHE YACTHIBI, RanmpHMep, H3 CHCTEMBI NOAa4H Mapa MOrYT BBI3BaTh KOPPO3HIO, a
H30BITOYHOE KONPMECTBO KPEMHHEBOH KHMCJIOTBI MOCT BBI3BAaTh H3MCHEHHS LBETA
HHCTPYMEHTOB,

HHeTpyMeHTBI © 3aKPBITBIMH KPEMaNbepaMil MOTYT HCHBITHIBATE HapsKeHHe NpH HaTPEBAHUH
H OXJKACHMH B IIPOLECCE X CTEPHIH3ANAN. JTO MOXET CTaTh NPHIHHON NOARNEHUS TPEIHH
B MECTAX COCJMHCHMA WIH MEpepacHpeaeNiCHHsA CHIbI 3axuMa. Takue HHCTPYMEHTH! JOJDKHEI
CTEPHJIM30BATECA B OTKPLITOM COCTOSHHHM HIH 3AKPBITRIMA TONBKO Ha OIHY CTYNEHb. Bec
JIOTKOB ¢ HHCTPYMEHTaMH HE AOJDKEH npesplnath 10 kT,

JlyqmeMy npocymMBaHHIO  CHOCOGCTBYET  MCIOJNB3OBAHHE  HEBOPCHCTOM  candeTKm
(mpenmoYTUTENBHO H3 XJIOTIKA C MOMH3CTEPOM).

B canderkn MomHO 3aBOpavMBATE JIOTKH H YKNaAuIBaTh BHYTPh KOHTCHHepa (WiH
JOTIONHUTENLHO 33BOPAYMBATL JIOTKH B OyMaxkHol ynakoeke). Mcmonb3oBaHHe MaTepHalia ¢
TYCTHM BOPCOM B KadecTBe BHEIIHeH o0epTKH HEKeTaTeabHO, MOCKOJABKY 3T0 3aMENJIACT
NpONEce HPOCYIIHBAHHAA.

B cnygae cTepuidsanui 60nbIIOr0 KONHYECTBA MHCTPYMEHTOB, HX CENYCT PasIOKHUTh HA
HECKONBKMX JIOTKaX. B 3ToM clydae HeoOXOmMMO NPHHATE ONPERCTEHHBIE AOMONMHHTETbLHEIE
MEPLI A1 HX HOJKHOTO IIPOCYLTHBARMUA.

llocne crepumnsalind, MHCTPYMEHTH HEOGXONMMO MEPXATh CYXHMH A0 CIEAYIOMEro HX
HCOOIBIOBAHHUA,

Ilocne oxnaxacHHA A0 KOMHATHON TEMICPaTYphl HEOOXOAMMO TPOCNERUTH 33 TEM, WTOOLI
HHCTPYMEHTH U BHYTPEHHA canperka Obu1H abCOMOTHO CYXHMH.

Cmepunusayua 6 cyxoncapoéom wxagy

Ecnu xupypruueckne HHCTPYMEHTEI CTEDHJIHIYIOTCA B CYX0)KapomoM wmxady, HeabXommmo
ofecrieyHTE COOTBEICTBYIOIYIO HMX 3arpysKy M IMpouece crepmwmsanmn. [ HagexHo#
CTepHIH3ALHH TEMIIEpATypa foikHA ObiTh He HIKe 180°C, u He mperbmaTh 200°C, T.K. 3T0
MOXET OPHBECTH K HEBHAUMBIM CTPYKTYPHBIM H3MCHEHHSM,

He cnezyer HCIONE30BaTh CMA30UHBIC BEIIECTBA [0 CTEPHIIH3ANAN B CYX0XKApoBOM IIKady.
HcxmouenHe COCTABMAOT MapaduHOBbie Macia AA CMaskH MeCT COEJMHEHH, KpeMaubep.
Mamminnee Macqo HeoOXOAMMO yJalIHTh, HNaG4e 3TO MOXET OPHBECTH K TOSBACHHIO
KOPHIHEBOI0 IIBETA HA HHCTPYMEHTAX,

Cmepunusayus npu HUKuxX memMnepanypax

Meron crepunu3alMM IpH HUSKHX TEMMEpaTypax BKIOYAeT B ¢e6s CTCPHIH3ALMIO razoM ¢
HCNIONB30BAHHEM OKHCHSTHICHA Hn¥ (OpDMAIHHA H CTEpHIM3AIMIO Ta3oBoM mrasMol ¢
HCIIONB30BAHHEM MEPEKHCH BOIOPONA.
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HenonbsyliTe  CHCUHATBHBI — ACAH(QHUMPYIOWHMH  pacTBOp, €CNHM  HHCTPYMEHTH  HE
CTEPHITN3YIOTCS, & AC3KHGUIMPYIOTCA XMMHYECKUM MyTeM niocine 00paboTka BpyuHYIO.
Ecnu ans MpOCYIIHBAaHKA UCNONB3YETCA CXATHIfl BO3AYX, MPONYCTHTE €ro Yepes CTEPHIbHBIA

GUIBTD.

5. Ycnopna xpanenus,

Xupypruueckue MHCTPYMCHTHl HAIIEKHT XPAHUTE B CYXHX OTANTMBASMBIX IOMEMECHHAX IpH
KOMHATHOM TeMmepaType. Temmeparypa ¥ OTHOCHTENbHAA BIIAXKHOCTL BO3JYX4 B NOMELICHUKX
XpaHeHHA HE ROJKHBI pe3ko Konebarbcd. OTHOCHTCAbHAR BNAXKHOCTL BO3JAyxa HE ROMKHA
npepsimare 60%. B KIMMaTH9eCKHX 30HaX ¢ MOBBINEHHOH BIAXKHOCTE OTHOCHTENBLHAs
BIAXHOCTE BO3TYXa B NOMELICHUN XpaHeHHA aomyckaerca 0o 70%. B 3ToM cily9ae KOHTPOXE 32
KauecTBOM MEAMLMHCKHX M3Jenuit JOMKEH MPOBOAHTLCA He PpeXe 0QHOTO pasa B MEcHIl,
Xupyprudeckne HHCTPYMCHTBI H ApDYTHE MCTAUIMYECKAC H3OCIWA, DNONyueHHble Oe3
AHTHKOPPO3HIfHON CMa3Ky, CMa3hlBalOT TOHKHM CIIOEM Ba3lc/IHHA, OTBEYAIOWAM TpeGOoBaHHAM
Tocymapcreennoft @apmakomeu. Ilepen cMmazkolt XHUpYpradeckue WHCTPYMEHTEHL TINATENBHO
OpPOCMATPHUBAIOT H [POTHPAIOT Mapied uNum uucrolt MaArkolf Berowslo. CMasaHHBIE
HHCTPYMEHTHI XPAHAT 3aBEPHYTHIMH B TOHKYIO ITapad HHHpPOBaHHYIO OyMary.

Bo n30exaHde NOABIECHHA KOPDPO3HHM Ha XMPYPrHYECKHX HHCTPYMEHTAX IPH HX OCMOTpe,
OpOTUPAHNH, CMA3KE M OTCUHTHIBAHHM HE CICHYET NMPHKACAThCX K HHM HE3ANUIUCHHBIMH H
BNaXHBIMH pyxaMH, Bcee pabotol HeoOXomaMMO TpPOBOAMTR AEp¥a HHCTPYMEHT MapieBoit
canderkoli, MHHIIETOM.

Pexymue mpeameTs! (ckansmeny, HOXH) Lenecoo0pasHO XPaHUTh YIOXKEHHBIMH B CHICHHATLHEIC
rHe3/ia AUIHKOR HIIH IICHANOB BO N30exanue 00pa3oBalua 3a3yOpUH U 3aTYIUICRA.
Xupyprudeckie MHCTPYMEHTH! RO/DKHEI XpaHHTLCA 10 HAMMCHOBAHHMSAM B fINMKAX, umKadax,
KOpoOXax ¢ KPhILIKaMH, ¢ 0603HayeHHeM HaHMEeHOBAHUA XPAHANIMXCS B HAX HHCTPYMEHTOB.
HuctpymenTsl, oco0cHHO xXpaHsmuecq 0e3 YIOAKOBKH, RJOMKHH OBITh 3alllHOEHH OT
MEXaHHYCCKHX TNOBPEXRACHHN, a OCTpopeXyImHe JAeTand, AaXe 3aBepHYTHie B Oymary,
APeROXpaHeHb! OT COMPHAKOCHOBCHUS ¢ COCCAHHMA MpPeIMETaMH.

Tlpu nepeHoce XHpYPru4ecKHX HHCTPYMCHTOB M APYIUX METALTHYECCKHX H3ACTAR U3 XOJIOIHOTO
MeCTa B Temnoe 00paborky (IpoTHpKa, cMasKa) M YKTAZKY HMX Ha XpaHEHHE cleHyer
NPOH3BOAKTS JIMLIB [IOCJIE TOTO, Kak MPEKPAaTHTCA "0THOTEeBaHNe" HHCTPYMEHTA.

Kareropuueck sanpelniaeTcs XpaHHTE XHPYPIHUESCKHUE HHCTPYMEHTH HABAIOM, 4 TAKKE BMECTE
C MeZMKaMEHTaMH U Pe3UHOBBIMH W3HCTHAMH.

6. Ilpeaynpe:kaenns B Mephl OPeAOCTOPOKHOCTH

Henb3a xpandTe BMECTe ¢ MHCTPYMEHTAMY AKTHBHBIC XMMAYCCKHE BEIIECTBA, [Iaphl KOTOPBIX
BBI3HIBAKOT KOPPO3MIO METAINOB (}iof, KHMCIOTH, XMOpHasd M3BecTh B T.A.). IIpn amwurensHoM
XpaHeHHH W TPAHCHOPTHPOBKE MHCTPYMEHTHI, H3TOTOBNCHHEIE M3 YIICPOAHCTON CTalH,
TIATE/BHO 06e3RUPHBAIOT, HPOMEIBAIOT, BHICYIIHBAIOT, CMASHIBAIOT HEMTPATLHBIM Ba3e/THHOM
W/IH TIOTPYXaloT B Basze/uH Ipa 60 — 70°C, 3aTeM 3aBepTHIBAKOT B napauHUPOBAHHYIO Gymary.
PackoHcepBHPOBAaHHE MHCTPYMEHTOB MPOBOAST B NcpuaTkaX. HoBLIC HKHCTPYMEHTH B TCUCHHE
HECKOJEKHX YacOR BEUICPKMBAIOT IpH KOMHarTHO# TemmepaType, He pacmakoswipas. Ilocne
yAanenns napadpyHHpOBaHHOK GyMaru WX HAaCyXoO TIPOTHUPAIOT MAPIEBRIMH Can(eTKaMH, 3aTeM
MOIOT, MOrpyXatoT Ha 1 9 B 3pHAp, IPHTHPAIOT H CTEPHIUIYIOT,

HoBble HHCTPYMEHTH 10 CTEpHAM3AlMH HeoOXOAMMO OuHCTHTE. TodHo cofmonairre
HHCTPYKIHIO NPOU3BOAMTENA THCTSINHX M OC3HHOUIUPYIOMIMX CPEACTB IO KOHLEHTPAIMH,
BpPEeMCHH BBIAEPIKKH, TeMIepaType. YOemurech, YTO YMCTHAIMUE CPEACTBA ¥ MPUHANICKEOCTH
COOTBETCTBYIOT THNy ofpabaTbiBaeMplXx HMHCTpyMeHTOB. Huxorma He Hemommayiire
METANTHYECKHUE IETKY HITH I'yOKH 1A pyuHOH OYHCTKY.

He neperpyxkafite MoeuHbl¢ MAIUMHBI M YJBTPA3BYKOBble YCTAHOBKH. Cremure, YTOGLI
AHCTPYMCHTB! HE 3arQpaXXHBaH APYT ApYra.
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HHCTpYMEHTH ¢ COCAMHEHAAMH WIH KpeMajbepamu (3KHMBI, HOXHENG H T.A.) Heobxoaumo
oGpabaTniBaTh CHCUHATBHRIMH CMA3KaMM HA OCHOBE mapalHHa, COBMECTHMBIMH C NPOLECCOM
aBTOK/JIABUPOBAHUN, B COOTBETCTBHH ¢ JACHCTBYIOUIMMH OpaBHIaMK. JTH CMa30YHKIC BEMECTBA
NPEeROTBPAIlal0T TPEHHE METalIa O MeTall, cnocobcTBYIOT MATKOA paGoTe WHCTPYMEHTOB H
NO3BOJINIOT H30exars KOppo3ud. bojee TOro, mMoCTOAHHOC HCMONB30BAHWE TAKHX CPEACTR
NPEROTBpaIacT CKICHBAHHE LIApHHPHBRIX 4acTei. Kak npaBmmo, KakAwmi paz, abCcomoTHO
HeoOxomiMo obpaboTaTh IMapHApPH H BCe APYrHE 4YacTH, K KOTOPHIM 3aTpyQHEH NOCTY,
BPYYHYIO.

HenocTaToysHO NPOCTO ONPLICKATH HHCTPYMCEHT NMONHOCTHIO MAciOM HIH %E HAHSCTH CMAasKy
MEXaHHYECKH B TIPORECCE OKOHYATENBHON IPOMBIBKH.

Koppo3na uszgennif W3 cTany oOLMHO NMPUBOIMT K 00pa3oBaHHIO paByHHBL. EciH gacTH4k:
pPHKaBYHHBI IEPSCHOCATCH ¢ OOHOIO HHCTPYMEHTa Ha JPYroii B mponecce Ae3HH(EKIHA, OTHCTKH
MIH CTEPHAW3AINHW, [TepPRHYHAd [MKaBYHHA BRI3OBET KOPpO3HIO (BTOPHUYHYIC PIKARYHHY) Ha
OCTaJBHBIX WHCTpYMeHTaX. Ec/IH MHCTpYMeHTE], mopaxeHHbIe KOppO3neit He H3bATh, KOPPO3As
OyzeT mporpeccHpoBaTh W NEPCKHABIBATECA HA JAPYTHE H3ACHHA IIPH KaxIOM HOBOM LMKIE
obpaborka.

C napoM i CTEPHIH3AUAK, IPOXOAAIINM YEPe3 PaaBhie TPYOH, YAaCTRUKH PXABYUHEL MOTYT
NEPCHOCHTECA BHYTPh CTEPHAH3aropa, JTa BHEIDTHAA poKABYWHA OCEHACT HA BHYTPEHHHX
CTCHKAX CTePHIH3aTOPa, 4 TAKKE HA CTCPUILHBIX YIAKOBKAX U MIOBEPXHOCTIX HHCTPYMEHTOB.
Bremnsg pxasunHa TakoKe NPUBORKAT K IIOCNEAYIOMEH KOPPO3HH (BTOPHYHOI pKaBIHHE).
HHCTpYMEHTH BO BpeMA onepaly AODKHE! MCIONL30BATECA HCKIIOMMTEIEHO MO CBOEMY
OpAMOMY NpeAHasHaucHHIo. . CMeIIaHHOE HCHOJMB30BAaHME HHCTIPYMCHTA IpHBCHET K
TIOBPEXACHHAM, KOTOPEIS, KaK MpaBriIo, He HenpaBuMel. HanpuMep: 3axHM, npeaHasHaveHHBEA
I TEMOCTA3a, ACTIONLIYEMEI, KaK 3aKUM A TpyOok MoxkeT OLICTpo BBIATH M3 CTpos W
CIIOMATBCS.

Ilepes TeM, KaK HHCTPYMEHTHI OyIyT YJIOXEHBI Ha XpaHeHHE, OHM AOJKHBI OHITh TIMATENLHO
npocymensl, OcTaTkH Biard, oco0EHHO B 3aMKaX CYCT2RBOB MOIYT IPHBECTH K KOPPO3HH,
KOTOpasi NOCTENEHHO OcnabAT HMHCTPYMEHT M IOpHBEAET K €ro IIONIOMKE BO BpeMR
HCTIO/B30BAHAA.

Yaensaiite BHUMaHHE 3aIMATE TOHKHX paboYMX KOHIOB M PEXYIQHX YacTedl HHCTPYMCHTOB Ha
Beex 3tanax ero ofpaborku. Hembss KIacTh TAXENBE NPeAMETRI Ha Jierko crufaeMele M momLe
AHCTPYMEHTHL.

Hna Tore 4ToGE M3bexaTh MOBpEKICHHH, HEOOXOMMMO AEPKATH MHCTPYMEHTH B OTKPBITOM
COCTOAHHH BO BPEMA MONHOIO NHKIA yXOja 38 HHMM. MIHCTpPyMEHTEI ¢ KpeMaTsepaMH MOTYT
OHITL NOABEPIKCHE! NOBPEXACHAAM BCICACTBHE NEPEMANa TEMIICPATYP BO BPEMS CTCPHIIH3ALMH
(HanpaMep, TpewlMHEl, o0pa3opaBliinecs NOJ HAaNPOKCHHEM B MeCTax ILIAPHHUPOB, NOTEpPK
3aXHMHOM CHitel). Uto 6b1 H30exaTE 3TOrO, MPH CTEPANM3ANNE UHCTPYMEHTEHI HAJIO OCTAB/ISTE
OTKPBITBIMH HITH 3aKPHITH HX TONBKO Ha NepBbii 3yGelr. '

OcMOTp Takoke ABIAETCA BAXHON COCTAaBIMIOMEN HSKCIUTYaTAUMH MHCTPYMEHTAa. MHCTpYMEHTH,
HyXIAIOIMUecd B PEMORTE, He OyOyT npasanbHO paloTaTh NPH XMPYPrHYecKol omepauuH, M
TIOJIOMKa MOXET IIPOM3OATH B JIFO00H MOMEHT.
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