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Hlanue MeJENBEECKAE 32XHMHbIe

s MeauuMHCKHEE 38XMMHLIE NpeAHA3HAYEHE! JUIA NPHMEHEHAA B NMPOIECCE MPOBEACHAL
OTKpHITHIX H 3HHOCKONWYECKEX XHPYPTHISCKHX onepanui

TIpaMEHAIOTCS I 3aXBATLIBAHAA H 38KATHA TKaHCH H OPraHOB B pPaHe C MENLIO BPEMEHHOH
OCTAHOBKH KPOBOTEJCHHA, HEPEKPLITHA NPOCBETA NONEIX OPFaHOB, JUIM NPCKPAMICHAN TOKA
KBAKOTO COHCPAHMOIO B HEX, PpasAaniMBaHMA CTEHOK, 3aXBAaTHBAHHA K YKPEICHHA
oncpalHOHEOTO GeNss, ApeHAXHLIX TPYGOK H T. I

flppaoun AelicTBuA DIANIOB 3QXHAMHBIX OCHOBARH HA 3AXBAaTe M CKATHM TKAHCH HIIH WHIIX
HHCTPYMCHTOB 32 CYeT BCTPEMHOTO JABJICHHA, OKA3LIBACMOTO HECKONBKUME (IBymMs H Gonee)
pabounMH mnoBepXHOCTSMH. [IpHMEHSETCA IS OCTRHOBKH KpPOBOTCYCHHA, IepeRaTHs
TpyOUATHIX B IONLIX OPTAHOB ITPH HX PE3CKUAH, YACPXHBaHA, BEIICHCHHS A QEKcalue TRaged,
OpraHoB HJIA IIPOYHX XHUPYPrHYCCKHX HHCTpyMEHTOB. QopMa W KOHCIDYKIIHE 3KHMHEOFO
HHECTPYMEHTA OIpecIMercs PYHKOueH - CHjlol A HanpaplcHHEM 3aKHAMAIOICI0 BO3ACHCTBHA,

~ 00BEMOM 3aXKAMAaCMBIX TRaHCH, HX IIIOTHOCTHIO B OCOOCHHOCTAMH AOCTYTIA.

1. OfpaboTica HOBLIX HHCTPYMEHTOB

Hocne Toro, KaK yAaneHa 3aBojickaf yHAKOBKA, HHCTPYMEHTEI HeOOXOIAMO XPaHHTE B CYXOM
TNpOBETPHBACMOM MOMCINCHEHW IIPH KoMHaTHOH TeMmeparype. B mporneaoM ciywae,
TEMIICPATYPHBIE H3MCHCHHS MOTYT MNpHBOIMTE K o00pasoOBaHMIO KOHHFCHCATA BHYTPH
ITACTHKOBOM YIIAKOBKH, & 10, B CBOIO o4Yeépeab, K Koppozud. Henkss XpaBuTh HHCTPYMEHTRY
BMECTe ¢ XHMHYECKHMH BEMIECTBAMH, T.K. HCIAPCHHA TAKEX BCHICCTB MOTYT BBISHIBATH
KOPPO3HIO.

Ilepen nepBHYHEIM HCOOMB30BAHREM MHCTPYMEHTR! JODKHE npolita nomasi maxn o6paboTiu:
-HCOOXOMEMO YAIATH BCE MITACTHKOBBIC 3AIIMTHEIC KOMNAYKH WM IUIEHKY, 33T¢M BHIMEITH,
CTIONIOCHYTH, CMa3aTh, BLICYIHTS H TONBKO IOCHE ITOT0 CTEPIIIH3OBATH TAK, KAK 3T0 OOMCEHO
pasee B OTHOMICHAH YK€ HCHOIBL30BAHHLIX MHCTPYMCHTOB. ECIH RS OMHCTKE HCTIONL3YIOTCS
MATKHE HNH HEHTpAILHEC YHCTAINHE CPEACTBR, BO3MOXHO, DoTpelyercd chHempainbHas
06paboTKa HOBRX HHCTPYMEHTOB JUIS NONHOTO YAANCHHA Maciia HiH CMa30YHEIX BEWECTB, T.K.
MaccHBHBIA Col HOBRIX HHCTPYMCHTOB €mi¢ TOHKHMN, OHH (ollec NONBEPKEHE KOPPO3HH, FeM
yXe HCNO/IL30BaHHKe. Bo mfexanne noBpeXieHHs MUKPOXHPYPTAYECKMX HHCTPYMEHTOB, OHH
JOMKHE XPAHHTHCH HA CCHHATHAIX J10TKAX.

2. lloaroToBKa HECTPYMERTOB K ACSHAPEKITHE 4 0THCTKE

Hucrpymentsl fomkam OHTh npopecsunRIMpoBass: H OYMIMCHEW Cpa3y Xe NOCHE

HCHONB30BaHAA. YacTHIR TKaHelH He NOMKHE OCTABATECH Ha HECYPYMEHTAX /10 UX BHICKIXAHHS,

T.K. 5T0 YCHOXHHT OUHMCTKY HHCTPYMEHTOB.

Ipn HeoGXOMMMOCTH, HHCTPYMEHTR HYXHO Pasobpath A% TOTO, wrobni neam@unnpylomnﬁ

pacTBOp MOKPEE BCIO IOBCPXHOCTE. HeHCHOMBIOBARHEIN MACTPYMEHT CHEAYET IOTOBHTH K -

ResuBdeKINH TAK &e, KAK # UCIONb30BAHHEIE, T.€. OHH JOMKHK GBITH PACKPHTH H pasoGpansr.

Bo Bcex cryuasx, x0orAa B ONEPANHOHHBIX HCHOME3YIOTCA CPEACTBE W Dpehaparsl, B COCTaR

KOTOPHEIX BXOMAT BEHICCTBA, BRIKIBAIOIIAE KOPPO3HIO MECTPYMEHTOB (TaKHC KaK HHTpar

cepeOpa, npenaparnl foza, pryrscofepXamac COCOUHEHHE B Jp.), ocmxnmnemecm

IOMXHEE OLITE YAATEHH C MOBEPXHOCTH HACTPYMEHTOR HEMCIUICHHO.

He creyeT AepaTs HHCTPYMEHTH B QH3HO/IOTMYECKHX CONCBHX PACTBOPAX, TEOCKONBKY npn _

JNATEMBHOM KOHTAKTC ¢ HHMH MOTYT NOSBHTLCH  IMTTHHIOBASA (maa)mppom |- S

paapanea. [pn ueGpexnon ofpamenny, B IacTHOCTR BpE GpoCanys, ERCTDYMEHTH MORHO

nerxo ' moBpefurs. Tak TEepHOCINABHHE DPERYHIE Kpas HOMEHI MOCYT OTHOMATHCE, @ ..
| MavnieHBKHE 3AaXEMN Acdopumposathes. | [lodToMy mHoche! ECHIONBSOBAMEN MHCTDYMEHTHL .

'meoﬁxomo yxuaammaxx}pamo Hpn eocymﬁ sarpyam» mcwpymm ueoﬁxomo cp&'sy S
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XKe OYHCTATH MEXAHWICCKHM INyTeM, YTOOH H30ckaTh 00pa’oBaHEA KOPKH HIH NOSBACHHA
Koppozau. Crnexyer m3berars nonajaHus faxe HEOOJNBIIONO KOJRYECTBA XKHAKOCTH (OCTATKOB
thH3RONOrANECKOre COACBOTO PacTBOPa) HA HACTPYMEHTHL. WHCTPYMEHTH CeXyeT XpaHWTh B
CIENAATBALIX AOTKAX, HAIpHMEp NepdhopHpoBaHTEC JOTKH JAS CTCPHIN3AIMH, 4 HHCTPYMEHTRI
¢ IIapHAPAMHA/KpeMaTLCpaMH (HOKHRAIbI, 3aXHME H T.X.) TIpeXAe cleAyeT packpsTh And Honee
s¢pexrusnolt ounCTKH

Huxorga He ocrabpgiite MHCTPYMEHTHl I'DA3HLIMA HA HpPOAOIDKUTENLHEIN NEPHOH BpPEMEHH,
HOCKOJBKY 9TO B 3HAYMTCIBHOMN CTENEHA YBE/IHYHT PHCK NOABICHAS KOPPo3HH. Te noBepXHOCTH
H JeTanH, KOTOphlie HEBO3MOXHO OYHCTHTD H CTCPHAM30BATH OOWMHBIM MYyTeM, CACAyeT
IpoTEpeTh 0OMNBEHO CMOTCHHOHK B AcaHndRmHpYIONeM pacTeope canderkoli 6e3 Bopca HAK Xe
oOpaboraTe AC3HHGHINPYIOIMEM clipeeM, JTOOKR MPSACTBpaTETh HX CRAHANAHNHE H IMOKPHITHE
KopKoii

3. Jesnndexnnn 7 0IHCTKA
3.1. Pyynan ne3undexiing i OYHCTKA
Ilpn 0o6paboTRe WHCTPYMEHTOR BpYUHYI0, HX HEODXONHMO ONYCTHTS B KOMOWHHpOBapHMIA

~ IJesnndanmpyome—JacTamuit pacTBop.
JesHadrudpylonmlf B THCTAMWH pacTBOPH AOMXHK OLITL CBEXHAMH, IOTOMY TOTOBHTH MX
cieayer exelxesro,. IIpd HCNONME30BAHMH OZIHOTO M TOTO XE PacTBOPA B TEICHUE RAUTENHHOTO
BPEMEHH MOTYT BO3BHKHYTE CICAYIOMME POGNeMbL:
—PHCK KOPPO3HH A3-33 HAKAILIMBAIOIMETOCH OCA/Ka;
—PHCKX KOPpPO3HH, BHL3BAHHEHH yBeNMHUMBAIOMWICHCA ROHDEHTpamued pacTBOpa BCICACTBHE
HCTIApRTENLHOTO Npoliecca;
-yMeHBIICHAE Ac3ARGAIEDYIoiero s dexTa n3-3a YBEIMICHAS 3aTPIIHCHAN,
IIpexne 9eM DOMECTATL MBCTPYMEHTHI B PACTBOP HPH HCMOILI0BAHEN OPOMIKOB, IOMHOCTHIO
pacTeopuTe HX B Boxe. HepacTeopenHrle KpYHHHKH INOpOIIKA MOFYT IIOTIACTE B Y3KHE
OTBEPCTHA, @ HA MOBEPXHOCTH HHCTPYMEHTOB MOTYT NOABHTHCE IATHA H paspoAbl Ilocne
XHMAYCCKO# JesuHpeKIAN H OIHCTKH, HHCTPYMEHTH HEOOXOZMMO TIIATENBHO HPOMBITH
Oporounoii Bopoil. JlioObie oCTarkd HEOOXOAAMO YRQNATS BPYUYHYIO (HENB3% HCIONB30BATHL
METaNIUMECKHE METKM HIH abpa3nsHbie YCTAUIRE CPEACTRA).
Jna Toro urobH M30exars NOSBICHHS Pa3BOOB HA2 HHCTPYMCHTAX, IpH OKOHYATENBHON MX
NPOMBIBKE HEOOXOMMO HCHONB30BATE ICMHHEPATHIOBAHAYIO BOAy. [foce 9ero, AHNCTPYMEHTRE
He0DX0IHMO BHCYLINT.

~ Ans ovmiienus HCOoAssyHTe MATKy1o canderky Oe3 Bopca, INACTHKOBYIO MIETKY KM NHCTONET
€O CHRATHIM BO3EYXOM.
Hcnomp3oBaHe IHICTONCTA €O CHATHIM BOSHYXOM ABNSCTCA Hambonee Memmm METOZOM
CYUIKH, HOYTOMY €MY CHCAYET OTAABATH MPEATIOITCHAE,
HepasOopable HHCTpYMEHTHI €O CHCHMAILHEIM COCIMHEHHEM [NS HPOMBIBKH, CHEAyer
THIATENSHO MPOMKIBATE OYHMILAIOMHEM NE3RHGEIRPYIONAM pacTBOpoN. IIpu 3TOM JBoctarounoe
KOTHYECTRO PacTeOpa HOIOKHO IPOXORHTE N0 BCEMY MECTPYMEHTY 0 JHCTAILHOIO KOHHA. '
Ecma MHCTpYMEHTH He CTePHIBM3YIOTCH, TO HOCAC pyvHolf NOATOTORKM HHN [POBCACHEA
xaMEdeckol AesuBdexnan HCHONE3YOTes CieNBaThHEble Resundumpylonme pacrsoprl. Iocne
3TOTO RHCTPYMEHTH HE0DXOANMO NPOMHTH CTEPHIBHOM JEMHEECpANM3OBAHHON BOHOHR N0
NONHOTO YAAICHHS OCTATKOB PAacTBOPA M Cpa’y &€ MpocymwWTh. Ecam mas MmpoCyUrMBaHHg
HCOONBIYETCA CAKATHIA BO3AYX, ero HeoOXOMHMO CTEPHINIOBATE, npouycm qepea CTepUILHAIH
$umstp. S

3.2. Mexapudeckan néexnluln OUNCTKA HECTPYMCHYOB - - - ’ o
INponece mmnnm@mmnuanﬁommeﬁmnemcmmmmmmm
ofpaboTke. . -
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Bcerna mMOMHHTE © TOM, 9IO COOTBETCTBYIOHIIAaN OYHCTKA, HRISIACH HEOTHEMICMOMN
COCTABNAONIEH YacThIO NOJHOTO NOATOTCBHTENBHOIO Mpouecca, HeoOxonuMa AT HPOAACHHS
CpoKa cayxObt HHCTPYMEHTOB.
Mamuraas DOAroTOBKa 00KUHO TpeGyeT 3arpyiku CyXHX HECTPYMEHTOB, NOCKONILKY HAIIHYHE
BNArH BeJeT K ocedamuiy Oenxa Ha wuECIpymenrax. [lo IToif mpymHE Beeraa cheAyeT
NPHMEHATE KOMOHHMpOBAHHLIC OouMITAlOmHe M AcHAE(EIMpyomme cpeictsa. Ecmm Takue
CpeACTBA NPH HX HCIONB30BAHUM 00pa3yloT MeHy, CICAyeT TIATENBHO MPOMEITh HECTPYMEHTEI,
HOCKOJLKY MICH& PR MEXAAWIECKOH# OYMCTKE M NC3HHQEKNNE MOXET OTPALATENLHO CKa3aThes
Ha pe3ynLTaTax nponecca.
OTo Takke KacaeTcd CHIBHO 3arpa3HEHHBIX WHCTPYMCEHTOB, KOTOphic OHINH NpeABapHTCILHO
IIOrpyCHBI B OMHCTHTCIBHYIO BAHHY © YIBTpasBYkoBoli oOpaborkoit nmm 6e3 Hee.
C Touxm 3peHns obmeit NPpoHIAKTAKE MEPONTPUATHSA NO OIACTKE NPEATOITHTELHO IPOBOAHTD
B ABA OTHEJIBHBI ITalla; OYHCTKA H AC3HHGECKIHA.
Ilpn wmexammdeckolf MOATOTOBKC JUIA OYMCTKH W Ae3HE(KIHA WACTPYMECHTOB MOXHO
HCIIO/B30BaTh TEPMANbLHEH pPEKHM MIH TEPMANBHLIA pPEEEM ¢  ACHEGHIHAPYIOMAMH
pacTeopamu. IIpu TemueparypaoM pexume aesundexnps nposoaures npy TemMueparype 30°C i
~ BBHIIIIE¢ B TEUCHHE ONpeeeHEOro BpeMeHn. Temneparypaas obpaorka ¢ AcsHEGAIMPYIOIMMA
pacTBOpAMHM NPORORHTCA NPH MaKcHManbHoH Temmeparype 65°C npu  aobaBnenum
CHEHATFHOTO Ae3HHE(HIMPYIOMETO pacTBOPa, HCMOAL3YEMOro NPH MamuHHOMH 00paboTke.

Hpedeapumenvnas npomviera
Uncras xonopsas Boga (€3 106aBoK) AN nepBOHAYAJEHOTO CMHBA IPA3H H NEHALMXCH

cyOcranmuit.

Ouucmxa

IIpososurca mpu Temmeparype 40-60°C. B kauecTBe OYMINAIOIAX CPSACTB MOTYT ORITH
HCIONL30BaHbl HeliTpansabie PH mpoAykrl ¢ cozepxanuem WM 6e3 copepxanHus 3H3AMOB, a
TAaKKe MeTo9ecoAepKalie PACTROPHL.

IIpm MCIONL30BAHWH XHMIMECKHX WHCTSUX CPEACTE MUY JOCTHXCHHS ONTHMANLHBIX
PE3yNETATOB IO OFHCTKE CICHYET CTPOT0 COOMOAATE HHCTPYKIHE HpOR3BONHTENS KACATEILHO
KOHIICHTpalMyA, TEMIIEPATYP H BpeMCHW ByjicpAsxH. [Ipd HCIONE30BAHMH ABTOMATHIECKHX
JO33TOPOB, ClEAYET KOHTPOIHPOBATE JaHHbIN NPOHECC.

Ecmi cymecrBylor chnelMHanbHbie YKa3auusd (HAUpUMep, SHHACMHUONOTHYECKHX OpPraHoB) ©
HeOOXOAMMOCTH NPOBEACHHA TepMHHECKOH OUACTKM B COUCTRHHE C AesuH{exumeid, mywne
HCOONE30BATh HICTOYHBIC YRCTAIIAE CPEACTBA.

Ilpa BHCOKOH KOHHECHTpalMH XXOPa €CTh PHCK DOABICHWS NATTHHIOBOH KOPPO3HH, KOTOPOH
MOXHO A30€HKaTh, HCIOIE3YA WEIOTHRCE NPOAYKTH UM OUACTKE K NiEMAHEPATH3OBAHHYIO BOXY
JUTS OKOBYATENISHON SIPOMBIBKHA.

HepBy1o HpOMEXYTOUHYI NPOMBIBKY CIEAYET NPOBOIMTE mmoﬁ HJTH XOJOAHOM Bonoﬁ be3
A0baBoK.

Jobasrenne KHCIOTHOIO HEHTpamM3aTopa cHOCOOCTBYET YHANICHMIO OCTARTKOB IHNEJIOTHOTO
nereprenTa. Jlaxe ecmH HCNOMB3YeTCA HEHTpadbHOE WHCTSIIES CPEACTBO, PEKOMEHIYCTCR
A06aBIATH KHCHOTHRLEL HEHTPAIU3aTOp, IT06HL He GRUIO HaneTa (HaNpHMEp, B CAYYadX, KOFAa
BOJA ¢ HOBLIICHHRNM COACPEAHRCM CONH).

B‘ropy!o npouexyromym TPOMBIBKY CIIEAYET NPOBOXUTH XOJIOHON nomﬁ, 6& noﬁasox.

* Tepmuuecxar Oeswupemw/oxommmwm npomblexa -. ' . -
Tepmmracckyio .ne:mmbexlmm CHEYeT NPOBOXNATH TPH mmepmype 80- 93"C c_l C
no3ponser H30exaTh NOSBACHHA Bomm pasmnonnnamanaoﬁpaﬁatmaeam
micmyneamx : _
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Hpocywusarie

TpocymmBanue AOMKHO OPOBOJHTECA BPYUHYIO I B CIICIHANEHOM CYITHALHOM INKady.

Ipn ouncTke MeXamHYECKHM ITyTeM HeOGX0MHMO:

—~NpaBHIBHO YCTaHOBATH BCE ITOAHOCHL, JIOTKH H JEPAATCIIH;

—pacKpHTh HHCTPYMERTHI I Gonee 3¢dexTHRRON 0YHCTKH,

—HE NOMEMATh H3OKNTOMHOE KONUHECTBO HHCTPYMEHTOB Ha JOTKH,

yTo0h! BCE TOBEPXHOCTH JIEFKO OMbIBATHCH THCTAINAMA/ Ne3HH(HIRPYIOIHHMH PacTBOPAMH;

-npr yknaake GONLIHHX HHCTPYMEHTOB HA JOTKH CIICAyeT CAGIMTH 32 TeM, YToOH OHH He

3aTOPAXMBANH APYTHE, HOCKOABKY 5TY MOKET YXYHUIHTE YHCTANME sddexr;

—HHCTPYMEHTHI JOJDKHE! OBITE YIOKEHR TaK, Wrofht HIbexars MeXaHHYeCKHX NOBpex xCHHIE.

HectpyMeHTH #e00XOMMMO BRHYTH U3 aNNIapara cpasy ke MOCIE 3aBepHIeHHd NPOTPaMMBl 10

ouncTke. ECIH OHY 0CTaHYTCH B 3aKPRITOM annapare, eCTh PHCK NOABACHHA KOPPO3HH.

Ecnn ocraTosHoro tenia He J0CTaTOYHO A MPOCYINKA HHCTPYMEHTOB, Be06X0MHMO IIPOBECTH

JONOIHHTEFHEIN AKY CYIIKH.,

MHEKpOXHPYPrA9eckHe HECTPYMEHTRI MOryT o0paOaTLIBATLCE MCXAHHICCKMM NYTEM IpH

YCNOBHH HX HAACKHON QMKCAIAH B CHENHANBHEIX INTATHBAX, H HCTIOE30OBAHNE HAICKAINCTO
~ METO/i2 IPOMEIBKH.

3.3. ¥YmTpaisykosas o0paGoTka AHCTPYMEHTA
VinpTpasBykoBag 0GpaboTKa mpeanodTATENbHEH U HECTPYMEHTOB K3 Hepaberomel cramy.
HHCTpyMeHTHE!, JYBCTBRTEIBHEIC K MCXAaHWICCKOMY Bo3AcficTREIO (KaK, Hampumep,
MHKPOMHCTPYMEHTE) MOIYT OHITh COOTBETCTBYIOmUMOOpazoM o0O0pabOTaHE! YHALTPa3BYKOM.
SdipexTHBHEC YALTPaIBYKOBEIE YCTAHOBKH B COCTOAHHH PACTBOPHTE BLEBHIYIOCH IPA3E JaXe B
TPYAHONOCTYHHBIX MECTax.
Jnn ranbonee s¢pdpexTHBHON OYACTKH:
~HANOJHKHTE BaHHY;
~RoGaBbTE COOTBETCTBYIONEE WUMCTAINEE CPEACTBO WIH KOMOHHAIEIO H3 YHCTHINETO M
Ae3HHPHLMPYIOWETo CPeACTRa;
—PEKOMEHAYETCH Temlas BaHHA, ITOCKONLKY MpA TeMueparype beime 40°C gpoiiece aerasaemn
YCHIHBACTCA, YeM AOCTHTAECTCS NI YIRCTAMMHA Pe3yAbTaT;
~HCHOAE30BAHHE YHCTAIRETO CPEACTBA B COOTBCTCTBHH ¢ HHCTPYKIMAME IIPOM3BOIMTENS
MO3BOVIAT H30eXaTh KOaryIAIEH Gelka Aaxe
OpPH BEICOKHX TEMIiCparypax.

e ToMaMo NPaBwIBHO NPHTOTORICHHOM B2HHBI, CHEAYET COOMONATh CHEAYIOME OCHOBHBIC
npasAzia A TOrO, YToOK nobursca HanGonee s¢pdexrrrnol oTHcTKH:
—0bpafaTeiBacMble MHCTPYMCHTBI JODKHE OKITe IONHOCTHIO HOIPYHKEHW B Olmma:oumﬁ
pacTBop,
—HHCTPYMCHTEE C COEAHEHAMH (xax, nanpmaep, uoxnnmu) ROEHE ObITh PacKphrrsl B
nponecce 0Opaborku;
~UCIIONB3YHTE TONBKO KOP3UHL! {JIOTKH), KOTOPHE HE MPENATCTRYIOT IPOmeccy ynmpa:myxomﬁ
00paboTkn (HanpEMep, MPOBOIOYHEHE);
—00BeMHEIC HHCTPYMEHTH JOLKHK OHTH pmomenu TaKANM 00pa3oM, qroﬁn He mnpa:maam
BCE OCTANLHEIC HHCTPYMEHTH. Pacnonoskime 3TH WMHCTPYMEHTHI BepPTHEATLEOC HAH IMOBEPX
OCTaNbHLIX; _
—He aeperpyxaitre noTEHd, - . B
—~€XKCJIHEBHO OCBOXAfiTe YILTPAa3BYKOBYIO BEHHY, HOCKONBKY CRONACHHE IpA3H B
YIBTPazBYKOBOH BaHRE CHIKACT 3HpeXTHEHOCTE OUHCTHTEALHOTO MPONECEa H HOBHINACT PHCK -
BO3HMKHOBCHUA KODPO3KH. Pexomenn}wcaeeoﬁnonnmmxemme B 33BRECHMOCTH 0T
HETCHECHBHOCTH €€ HCIIONIE30BAHES. :
{Ipn wcnonbIOBaEME  BHICOKOMPEKTHRHEIX yc'rauonox, npen ymrpanymnoﬁ o6paﬁo'nm

: oocmmmnpuﬁmu‘remo3mymnpnmm35kﬂz.
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Ecnz pgesmHpexnds H OYMCTKA HDPOBOAATCA OHHOBPEMCHHO, HEOOXOZHMO NpPHRMEHATDH
COBMECTHMBIE CPEACTRA, YAE#E 0co00e BHUMAHME TPCOOBAHMAM K KOHUCHTPAIIAH M BPEMCHH
BBIACPKKR.

ITocne obpaborxu ynu'pasnyxou HMHCTPYMEHTH HeoOXO0MMMO TINATEILHO NPOMBITH BPYUHYIO
HNH MeXaHH4YecKHM IyTeM. IIpH mpOMBIEKE BPYYHYIO CACAYET HCIONL3OBATH MATHEBYIO BOXY,
CeAg 3a TEM, YTO BCC OCTATKA WCTAINYWX CPEACTS H AcsHAdexTawtoR OblmH NOMTHOCTBIO
YJalXeHH.

Yrobsr H30exars MoABMCHHA BOAHBIX  Pa3BOZIOB, PEKOMEHAYETCH  HMCIOAB30BaTh
JeMUHCPaT30BARHYIO BOAY 1S OKOHYATEILHOH IMMPOMBIBKA.

Cpasy ke Hoche 3Toro CHEAYeT THATENBHO NPOCYIATD HACTPYMEHTEL

MBEKpOXHPYPTHISCKHE BHCTPYMCHTH NODKHEE XPAHATHCS B CHENHANBHBIX KOHTCHHEpax BO
H30CKAHNE BX TIOBPEKACHNIH,

4, Crepummanus
CrepurmsyiiTe HECTPYMEHTH B COOTBETCTBHE ¢ AckicTByiomumMu craHpaprame (DIN, EN mm
ISO). HannnM craEAapTaM RO/NKHRI O1BEYATE KAK YCHOBHA CTCPHIM3AONH, T4K H

~ ©  obopyRosaHue, HCIIONB3YEMOE IS CTEPHITHAALNE,
Asmoxnasuposanue (Cmepunuzayus napom)
OOnIHO 2BTOKMARAPOBAHNE NPOBONMTCA HACBUNCHHEIM IapoM npH TeMmnmeparype 134°C.
HHCTpyMeHTH ¢ MeHbIel TeMneparyprol CTAGHNBEHOCTBIO MOXHO ABTOKIABHAPOBATh IPH
remueparype 121°C, Bo Gonee nponomkmTensHOe BpeMa. MeTox cTepaiH3aluu AOMKEH
COOTBETCTBOBATH HPHHATHIM CTAHAAPTAM H NOAXOOUTD I CTCPIIHSYEMRIX H3AeaHit. YnakoBka
JUI CYEPRIM3ANMHA JOKHA GLITE COOTBETCTBYIOMIENO KadecTBa B MOAXOAHTE AAf BHOPAHHOrO
Merofa crepunasanud. Ilap Ae XomkeH colepXaTh HMKAKHX HOCTOPOHEHX YACTHN, KOTOpHE
MOTrYT HApYINATE HPOLECC CTCPANM3ANAH H HAHOCHTD BPEA HHCTPYMEHTAM H CTEPHIH3ATOPY.
HocroporHHe wacTAIE, HAPHMED, H3 CHCTEMBl HOAAYH Hapa MOTYT BEIGBATh KOPPO3HIO, a
H3DLITOYHOE XONAYECTBO KPEMHHCBOR KHCIOTH MOXKET BH3BaTh MW3MCHEHHN I{BETA
HHCTPYMEHTOB.
HHCTpYMEHTEE ¢ 3aKPHTHME KPEMARLEPAMH MOTYT HCIIKTHBATS HAMPAKEHRE NPH HAIPCBAHNH
H OXJIAXACHHH B NIPOLSCCE HX CTCPRIM3AIEA. JT0 MOXKET CTaTh HPHIHHOR NOABNICHHS TPSIHH
B MECT4X COCNWHCHHS H/IH NCPEPAcIPEACICHE CHNBI 3aiAMa. Takue HECTPYMCEHTHI JOJDKHEI
CTEPHITH30BATECA B OTKPHITOM COCTOSHHH WM 3aKPRTHIMH TONEKO HA ONHY CTyneHh. Bec
NOTKOB ¢ HHCTPYMEHTaMH He RODKeH IpeBsmiars 10 xr.

ﬁ“ JlyqmeMy NpocynMBAHHMIO CHOCOOCTBYeT  HCHOML3OBARHAE . HEBOPCHCTOH  canderknm
(DIpeANOTTATEALHO H3 XJIONKA ¢ NOIHICTEPOM).
B canderxkm MoKEO 3aBOpawMBATE NOTKH M YKIAZHBATH BHYTIph KOHTelnepa (wm
NONOARRTCHLHO 3aBOPAVEBATL JOTKA B Oymaxnoli ynaxoske). MicnomiopaHme Marepmana ¢
TYCTHIM BOPDCOM B KauecTse BHemHeH o0epPTRE HemenaTelibEo, HOCKOMBKY TO 3aMepndet
HpOHECC APOCYITHBAHMA. :
B cnyuae crepumMsaumn GOALIIONO KOMMYECTBA HHCTPYMEHTOB, HX CHCAYST PA3IOXHT: HA
HECKONBKRX NOTKaX. B 3TOM chaydae meofXoauMo HpUEATL OBpPEASICHHEE AOTIONHATCILHRIC
MEPH JUIE HX IOMDKHOTO HPOCYINHBaHHA.
Flocme CTEPWIN3AOME, WACTPYMEHTH HEOOXONRMO JICPRATL CYXHME IO cne.uywmm HX
HCHO/30BAHHA.
Tlocne oxnaxZieHds AC KOMHATHOH TeMIepaTypsl neoﬁxomo npocmm 38 -reu, 'n'oﬁu
mcrwumunnnymmcm@emﬁmaﬁcommocyxm o
Cmepunuzayus s cyxoxcaposom wxagdy
Ecmu. xupyprudeckue HHCTPYMCHTH CTEPHIH3YIOTCE B cyxoxapomu mmq:y moﬁxommo
mmmmnwwnmmmmm

CTCPHIH3AIME TeMICpaTypa JofpkHa OITh He MExe 180°C, nmnpmumﬁ)ﬂ"c T.K, :m)

uomnpnnecm xnemummu crpyrrypmnmennm.
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He ciaeRyeT MCHONL30BaTh CMa309HBIE BEIIECTBA A0 CTEPHIM3AIHE B CYXOXapPOBOM mKady.
Hexmodenne cocraBisioT DapadWHOBBIC Maciia A8 CMA3KH MECT COCAMHEHHN, KpEManbep.
Hamammee Macno Heo0xofuMo YAaNHTB, HHAYe 3T0 MOMCT DIPHBECTH K [OSBICHHIO
KOPHYACBOTO HBETa HA HHCTPYMERTAX.

Cmepunuzayun npu HUIKUX meMRepamypax

MeToa CTepRAM3AIMHE NPA HH3KHX TEMIEPATypax BIJHOYAeT B ce0f CTEPHIM3AMIO rasoM ¢
HCHO/Ib30BAHWCM OKHCHYTHACHA WIH (GOpDMATHHA H CTCPHIM3ANMIO TasoBOH MNasMoil ¢
HCIIONBE30BAHHEM NIEPEKHCH BOAOPOJA.

Hcnonsayifre cnenmampEblll  aesmadHuapylomalt  pacTBOp, €CIH  HHCTPYMEHTH HE
CTEPHIH3YIOTCA, & AS3HHDAIMPYIOTCA XAMAYCCKHM ITyTeM nociie 00paGoTn Bpy4HYIO.

Ecnn Ana nmpocymMBaHHA KCHONE3YETCA CRATHIE BO3AYX, MPOIYCTHTE €r0 4Epe3 CTEPHIIBLHEIN
bunsTp.

5. Yenosun xpanenud.

XHpYpravYecKRe HHCTPYMEHTHL HAIACKHT XPaHuTh B CYXHX OTAIVIHBACMBIX TIOMCHICHHSX IPH

KOMHaTHOH TeMneparype. TemnepaTypa ¥ OTHOCHTENRHAA BIAXKHOCTH BO3NYX2 B HOMEINCHHAX
~ XPAaBCHHA He ROAKHE peiko konebarecs. OTHOCHTENbHAY BIAXKHOCTE BO3JYXa HE O/LKHA
opeppnate 60%. B KmMaTHYecKHX 30HaX ¢ DOBbONEHHOH BAAXHOCTE OTHOCHTENLHAs
BI2KHOCTh BO3AYXa B IOMCINCHUH XpaHCHHA AomycKaerca xo 70%. B aton cnydae KOHTpPOJIE 32
KavecTBOM MCEIAMIIHHCKHX M3AC/Hil JONKER IPOBOANTECA HE peXke OJIHOFO pasa B MECHIL.
XHpyprudeckHe MHCTPYMEHTEH H ApYyTHE METAUIHYECKHE H3ACHH4, NOoNy9cHHEe Oe3
RHTHKOPPO3HitHOH CcMa3kd, CMa3LIBAIOT TOHKHM CJIOEM BajeAMEA, OTREYAIOMHM TpeCoBaHmIM
Focynapcteennolt dapmakomen. Jleper cMaskoli XHpYprageckMe HEHCTPYMCHTH TIIATE/IBHO
ApoCMATPHBAIOT H NpOTHpalor Mapied mmu uMcTod Markol Berommbio. CMazaHHEIE
HHCTPYMEHTBI XPAHST 3aBePHYTRIMH B TOHKYIO napadHHApoBaEHYIO OyMary.
Bo m3bexanne nOsBICHHA XOpPpO3HH Ha XHPYPIHYCCKHX HMHCTPYMCEHTAX HPH HX OCMOTpE,
OPOTHPAHHH, CMaske H OTCYHTHIBAHHM HE CRCKyeT HPHKACATHCA K HEM HE3AIMINCHHBIMH M
BIOKHBIME pykamH. Bce palGoTmt HeoOXOmAMO UIPOBOIMTH XEpKa KHCTPYMCHT MapieBoi
camderkoii, EHHNETOM.
Pexymue nperMernl (CKalbIIeny, HOXH) Henecoo0pasBo XPaHATS YIOKCHREME B CICHAAGHBIC
THE3/a AUTMKOB HIH IICHAN0B BO H3(ekanHe o0pazoBanus 323yOpHH H 3aTYIICHASL.
Xupyprageckue MHCTPYMEHTHI HOMAHEL XPaHHTLCA IO HAWMEHOBAHMAM B AIAKAX, IMKadax,
KOPOOKaX ¢ KPRIIKaMH, ¢ 0003HAYMCHHCM HAAMCHOBAHHSA XPAHAIMXCS B HEX HHCTPYMCHTOB.
Wuctpymentsl, ocobeHHo xpansimpzeca Oez yNakoBkHM, AOKHM OHTL 3AIMAINEHH OT
MEXaHHYECKHX NOBPEKACHEHA, a -OCTPOPEXKYINHC ACTRIM, AMEC 3aBCPHYTBE B Oymary,
APeROXPAHEHE! OT COMPHKOCHOBEHHA C COCSEAMH NPE/IMCTAMH.
IIpu mepenoce xMpypro|geckuX HHCTPYMEHTOB H APYFHX METANAHYCCKHX H3NCNHH B3 XONOAHOTO
Memnmoeoﬁpaﬁcm(npommcmxa)nyxmymnaxpmemcnem,
HNPOH3BOANTS JTHHIE BOCTE TOTO, KaK NPEKPATHICH "OTIOTeRaHAE " HECTPYMCEHTA.
Kareropiyeckn 3ampeiiiaeTcs XpaHHTh xapypmecxﬂe HHCYPYMCHTH] HABAIOM, & TAKKEC BMECTE
€ MCAHKAMCHTAMY M PCIHHOBEIMH H3ICHASME, : D

iﬂpewnpmemnnmpu HpPeAOCTOPORHOCTH X :

Henpss XpaHATs BMECTE ¢ HECTPYMCHTAMH AKTHBHMIC XHMHYCCKHE BEIICCTRA, napn KOTOPBIX

BEGRIBAIOT KOPPO3HK0 ‘METALIOR (}ON, KHCHIOTH, XNOPHas m3secth H T.4). [lpu mmrensaoM

XPaHCHHAM - H TPAHCHOPTHPOBKE MHCTPYMCHTH, MSTOTOBNCHHHE B3 YFICpORECTOL - cramm,

TIIATENBHO OOC3AHMPHBAIOT, NPOMAKIBAIOT, BRICYIIHBAIOT, CMA3HBAIOT BCHTPANLELIM BACTHHOM .

AW OTPYKAIOT B BA3CHHH NpH 60 — 70°C, mmpmamnnapmomywﬁyum

“PackorcepsHpoBaNEE HHCTPYMCHTOB IPOBOJIAT B Nepuartkax. Hoskie MECTpYMEHTH B Teaenmé -

HECKOJBKMX Y&CON BHUICPAHWBAIOT NPH KOMBATEOH TEMIieparype, BE DAacHaKORLIBAL. Tlocne: =
: ymemnapa@nmpommﬁﬁmmnmmmummw@emm Lo
o 'uom nomymmorua]qnatbnp.npm'ﬂpmorncmpumym ' LT
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HoBEHE HHCTPYMCGETH [0 CrepimsanMu Heobxomumo ouucTdTh.Touno cobmonafite
HHCTPYKUMIO TPOMZBOAMTENN YHCTINNX H ACSHHOHIMPYIOIMHX CPEICTB IO KOHIICHTPAUHH,
BpPEMCHH BHICPFKH, TeMuepatype. YOenHTech, 9T0 UHCTSIMHE CPCACTBA H NPHHALACKHOCTH
COOTBETCTBYIOT Tumy oOpabaremsaemeix HHCTpyMeHToB. Hmkorma He mcenomnsylire
MeTa/LIYeckne IMETKH WIH IyOKH nis pyasoi OTHCTKH.
He neperpyxaiite MOewHHI¢ MAIIMHEL H YAGTPasBYKOBEE YycraHoBKM. Crnemwre, 9rolmI
HAHCTPYMEHTRI HE 3arOPKHMBATR IPYT APYTa.
HBCTpyMEHTH ¢ COeAMHEHMSIMH WM KpeMalbepaMu (3aKHMEL, HOXKHAINM ¥ T.J.) HE0OXoauMo
obpabaTiBars CHENHATRHEIMH CMa3KaMH Ha OCHOBE NapahiHa, COBMECTHUMBIMH C IPOIIECCCOM
aBTOKITABEPOBAHHA, B COOTBEICTBHHM ¢ NeliCTBYIOIMHMH OPAaBANIAME. JTH CMa309HbIC BCHICCTBA
MPeAOTBPALAIOT TPEHHE MeTalla 0 METall, CHocoOCTBYIOT MATKOH paboTe MHCTPYMCEHTOB H
HO3BOJIOT M30exaTh Koppo3kd. bolee TOro, NMOCTOSHHOE MCTIONL3OBAHME TAKHX CPEHCTB
NpeAOTBpAINAeT CKNCHBAHHE IGApHEpHLIX 4acTel. Kax npaBmno, xexapii pas, abCOmMOTHO
HeoOxomaMo oOpaboTaTh IMAPHAPDEI H BCe EPYFHE 9aCTH, K KOTOPHIM 3aTPYJHCH XOCTYII,
BpYYHYIO.
HemocTaTowno HpPOCTO ONPHICKATL HHCTPYMEHT HONHOCTRIO MAcHOM MIIH XK€ HAHECTH CMA3Ky
. MEXaHHTECKH B HpOLECCe OKOHIATENBHOM ITPOMBIBKH.
Koppo3sna u3nemaii n3 cranu obBMHO NpHBOIMT K 00pa3zopaHmio pxkaBwiHbl. Fenu wacTudaku
PAABYHHE BEPCHOCATCS ¢ OJHOTO HECTPYMEHTa Ha JpYTol B Nponecce Ne3nH(peXng, OUHCTKH
BN CTEPHNH3ALNME, NEPBAYHAR PXABYMHA BBRI3CBET KOPPO3HI0 (BTOPHYHYIO DXKABYMHY) Ha
OCTANLHLIX HHCTPYMEHTaX. ECIH HHCTpYMEHTH, NOpaXeEHbE KOppo3Hei He H3BATh, KOPPO3UA
Gyaer mporpecclpoBaTh H NEPCKAABIBATLCA Ha ApYTAE H3JEANA NMPH KOKIOM HOBOM IHKIE
obpaboricn.
C napoM nns cTEpUMI3AINNAH, OPOXOAIRMM jdcpe3 PAankic TPYOR, JACTHUKH PIKABIMHEI MOTYT
NEPEHOCHYLCA BHYTPh CTCPHIM3ATOpPa. JTA BHEIIHAS DPRABUMHA OCENACT Ha BHYTPEHHHX
CTeHKAX CTEPANH3ATOPA, 8 TAIOKS Ha CTePHNBLHEIX YIIAKOBKAX H MOBEPXHOCTAX HHCTPYMEHTOB.
Buentnas pxapyHHA TAKXKE NPUBOMT K NMocAeAYIOWEH KOPPO3HE (BTOPHIHOMN pXapuHHe).
MIHCTpYMEHTBI BO BpeMs onepailid NOLKHEl MCHOAL30BATHECA HCKJDOWHMTENHHO N[O CBOEMY
ApsMoMYy  mpeAHasHauermoo. CuellaHHOE HCHONE30BAHHE MHCTPYMEHTA INpHBEAECT K
HOBpEXICHUIM, KOTOPEIE, KAK TIPABHJIO, He HCApaBAMEL. HanpaMep: saxuM, ApeAHasHaYeHHbH
JUIA TEMOCTa3a, MCHOJB3YeMH, Kak 3aWHM A TpyOOK MOmeT ORICTPO BHIATH M3 CTpOf M
CHOMATECL.
P Ilepen 7emM, kak MHCTPYMEHTH OYAYT YIOKEHHI HAa XpaHCHHWE, OHK JOMHHE OWTL TINATEILHO
' npocymensl. OCTATKH BIarH, 0COOCHHO B 3aMKaX CYCTABOB MOryT HNpHBECTH K KOPPO3WH,
KoTopas IOCTEMEHHO OCTAbHT MHCTPYMEHT H NpPHBCACT K €ro HOONOMKE BO BpeMs
HCIONB30BAHUA.
Yaensiite BHUMaHAS 3AIHHTE TOHKHX paboduX KOHIOB H PeXYIHMX 4acTcl HECTPYMCHTOB Ha
BCeX JTanax ero ob6paborku. Henbig KiacTs TAXENLIE MPEAMETEL HA JIeTKO cTH6aeMEie ¥ HOJIEE
HHCTPYMCHTEL.
JAng Toro urofnl H30EXKAaTE NOBpeENCHAN, HeOOXOAMMO ACPXATE HACIPYMEHTH B arxpmw
' COCTOSHHH BO BpeMA HOJIHOr0 IMEAA YXO434 33 HUMHE. VHCTPYMERTH ¢ KpeMaipepaMH MOTYT
OniTh HOABEPAKEHH HOBPEKICHAAM BCICACTRHC NIEPENana TEMIEPATYP BO BPEMA CTCPHUIMBAIAN
(HampUMeEp, TpelmMMbi, 0OpajoOBABINWECA NIOK HANDEKCHACM B MECTaX MIAPHEDOB, HOTEPA
saxkuMHOK cnn). Yro 61 m3bexars 3T0T0, NPH CTEPAAHIANEN HHCTPYMCHTH HAJO0 OCTABMATH
OTKPHTHMH HIH 33KphITh AX TONbKO Ha NepBhl 3ybemn.
OcMoTp TaKkke SBAACTCA BAXKHOH COCTABMKIOMEH  SRCIAyaTanAK uncrpyuexrra. anrpyxeirm o
HYXJAIOMMAECT B PEMOHTE, He OyayT npasuibso paorars upu xnpypmwcxoﬂ OTICPalIAH, H
DONOMKR MOKET ApoH30#TH B MOOOH MOMEHT, '
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