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BBenenue
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CTEIMAIILHOTO MPUOOPA - IHTOCKOTIA.

B 3aBucumoctu oT 00jacTH MPUMEHEHHS SHAOCKON MMEET pasHOe Ha3BaHUE
(JTamapockom, TOPAaKOCKON, THCTEPOCKOI, IMCTOCKOM, apTPOCKONl | Jp.)
DHJocKoNMUYecKoe 000py/I0BaHUE HA PBIHKE MpeisiaraioT MHorue kommanuu: Karl
Storz (Kapn ITopu, [topy Meaukan), Dixion (Jukcuon), Richard Wolf (Puuapn
Bonwd), Olympus (Onummyc), A3umMyT u Aap.

MenuiuHCKIe 3HIOCKOIBI MOMYYHIIN IIHPOKOE PACTIPOCTPAHCHUE B CEPEIUHE
XX Beka M OCTAIOTCS OJHUMH M3 CAMBIX TTOMYJIIPHBIX ¥ BOCTPEOOBAaHHBIX TPHOOPOB B

HACTOAIICC BPCM: ITPH PA3JIMYHBIX MCAUIMHCKHUX MCCICIOBAHHAX.

1. UcTopusi pa3BUTHS IHAOCKONIMHU

CrpemiieHne Bpadeil 3ariisHyTh BHYTpPb OOJIBHOTO 4YeJIOBEKa CYyIIeCTBOBaja
JABHO M MCKaja CBOEH peaan3aluu.

CunTaercs, 4TO MEPBYI HIOCKOMMIO BBIMOJHWI apaOCKuil BpaueBareiab X
crometusi Ao6myn Kacum (Abdul Quasim, 936-1013r.), KOTOpPBIA, HCHOJIB3YS
CTEKJISIHHBIN 3epKajbHbIN pediekTop, ocMaTpuBal IeWKy MaTku. B To e Bpewms erie
y I'unmokpara (ok. 460-377r. 10 H.3.) BCTpeYaeTCsl ONMUcCaHue peKTockonuu. OaHuM
JHOO0OTBITHEIM (JAaKTOM CTalI0 OOHApyXeHuEe Ha pa3BaivHax [loMrmen BarnHajIbLHOTO
3epKaJia, HAMOMHUM, 4TO TOPOJ] ObLT paspyitiieH emie B 70 . Halien pbl.

CoOCTBEHHO TEpBbIN MPUOOP, KOTOPBIM MOXHO MPHU3HATH 3HJIOCKONOM ObLI
co3fiaH HeMmelKkuM ydeHbiM Oummunom bouumau (P.Bozzini, 1773-1809) B koHIE
XVIII Beka [1]. M3o0perarens HazBan cBod mpuodop «LICHLEITER» (cBeToBonm)
IIOKA3aHHBIA HA pUCyHKE 1.1, M ¢ €ro moMoIp OH OCMAaTPUBAI HOCOBYIO IIOJIOCTD,

TOJICTYIO KUIIKY U Matky. [Ipubop Obu1 omaceH, Tak Kak MCTOYHUKOM CBETa B HEM
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CIy)KWJa CBe€Ya, M, OINAcCasiCh OXOrOB, ABTOP HCHOJB30BAT €ro TOJBKO I
UCCJIEIOBAaHUM Ha >KMBOTHBIX. OOIECTBO TOTO BPEMEHHU BEChbMa HACTOPOKEHHO
OTHOCWJIOCh K HAy4HbIM H3BICKAHUSIM, W OKCIEPUMEHTHl bouiuHu He ObUIn
nojJepkanbl koyieramu. bornee Toro, Bckope u300perarenh ObLT  Hakas3aH

MEAMIMHCKUM (PaKyJIbTETOM ropoja BeHsl «3a 11000nbITCTBOY.

Pucynox 1.1 — [Ipubop aji1 ocMOTpa BHYTPEHHUX MOJIOCTEN

[leganbHBI UTOT IKCIEPUMEHTOB BOIIIMHN 0XTani HHTEpEC MOTCHIIUATBHBIX
nocleIoBaTeel, OaHako, uaed Hanuia npoaoipkarens. B 1826 romy Ceranec
(H.L.Segales) cooOmui 0 MpuMEHEHUH YCOBEPIIIEHCTBOBAHHOIO amrmapara boumuHu.
[l'omom mozxke, B 1827 roay, Jxxon ®umep (John D.Fisher) mpeacraBun koseram
HHAOCKOI COOCTBEHHON KOHCTPYKIIMH B BU€ COOOM M30THYTOM TPYOKH, CHAOXKEHHOM
pedaexTopamMu 175 OTPaKEHUS TUTAMEHU CBEYH.

CoBpemenHas uctopus npusHaeT nepseHcTBo bounmnu, Ceraneca, @uiiepa, Ho,
Oylarogapsi CO3IaHUI0 OPUTHMHAJIBHOTO ammapara B 1853 roay ¢ cucteMoi JIMH3 U
3epKaJl I OCMOTpa YPOTE€HUTAIBHOTO TpakTa, (hpaHiry3ckuil xupypr Aatonu YKax
Hezopmio (A.J.Desormeaux) onepeaus cCBOUX MpeAliecTBeHHUKOB. K aToMy BpemeHu
OOIIECTBEHHOE HACTPOEHHUE CYIIECTBEHHO U3MEHWIOCh. VIen Hay4YHO-TeXHUYECKOTO
mporpecca BCE€ aKTHBHEE OOCYXKIAJUCh €BPOIMEUCKUM OOIIECTBOM, W HAYMHAHHE
Jle30pMI0 BBI3BAJIO MHTEPEC U MOACPKKY KoJuier. Ero mpumepy mocienoBaiu
Kycmaynp  (A.Kussmaul, 1868r.), buan (L.Bevan, 1868r.), BanpaenOypr
(L.Waldenburg, 1870r.), Croex (P.Stoek, 1881r.), Mukymmu (J.Mikulicz, 1881r.),

Pozenxeitm (T.Rosenheim, 1896r.), Kemnunr (G.Kelling, 1898r.) u apyrue HbiHE
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3HAMEHUTBIE XUpYypru. OHU NPHUHSUIACH 32 Pa3pabOTKy OPUTMHAIBHBIX 3HJOCKOIOB, C
IIOMOIIBIO KOTOPBIX MCCIENOBAIMN KEIYAOUYHO-KUIIEYHBIN, YPOTCHUTAIBHBIN TPAKT,
HOCOBYIO IIOJIOCTb U TJIOTKY.

HecMoTps Ha Bce KOHCTPYKLMH U300peTareseil, Co3qaBaeMble MU SHIOCKOIIBI
ObUIM TPOMO3IKUMHU, CIOKHBIMU U TPAaBMATHUUHBIMHM NPUOOpaMH U3 TPyOOK, JIUH3 U
3epkaj. BBecTH Takyr KOHCTPYKIHMIO B Kakoe-JIMOO M3 OTBEPCTHUI yeloBeKa ObLIO
JICJIOM OMACHBIM U OOJe3HEeHHBbIM. U, IilaBHOE, UCTOYHMKOM CBETa B HUX ObUIM

I'OpCJIKH, 4 HCCICAOBAHNA HCPCAKO 3dKAaHYNBAJINCh OKOI'aMH.

[IpITasice OTKa3aTbCs OT T'OPEIOK, KOHCTPYKTOPHI IPUBIICKAIA «IOCIEIHUE
JNOCTH)KEHHSI HAyKA M TEXHUKW», HO U OHM MPEACTABIUIA CEPbEe3HYyI0 yrposy. Tak,
Harnpumep, B 1873 rony B Bene ['ycras Tpyse (Gustav Trouve) mpeacTaBuil KoJuieram
«IOJMUCKOI», NPEIHAa3HAYECHHBIA JUIA TAacTPOCKONMU M LUCTOCKONMH. B Hewm
MCTOYHHUKOM CBETa CIY>KWJIA IJIATUHOBASI HUTh, CBETAIIASCSA OT IPOXOASAILIEro MO Hel
alieKTpudeckoro Toka. HUTe gaBaina sipkoe cBeYeHHe, HO pa3orpeBaiach Tak ObICTPO U
CUJIBHO, YTO UCCIIEA0BAHUE MPUXOAUIOCH OTpaHNYMBaTh 20 CEKyHIaMHU.

OrpoMHBIM TEXHOJOTMYECKMM IIaroM, Jig 4YelOoBeuecTBa B LIEJIOM U s
9HAOCKOIHMH B YAaCTHOCTH, cTajio u3zoo0perenue B 1879 ronmy T.DOauconom (T.Edison)
JaMIIbl HAKaJIHBaHUSI.

OHa B CKOpOM BPEMEHH BBITECHUJIA ONTACHBIE CIIUPTOBBIE TOPEJKU U CBEYH, CTAB
0e3aIbTEepPHATUBHBIM UCTOYHUKOM cBeTa. [lepBbIMU B pa3paboTKe U UCHOJIb30BAaHUU
OHAOCKOINOB C J3yekTpuueckuMm oceuieHueM Obun Teptn (J.T.Turtle, 1902),
Posenxeiim (T.Rosenheim, 1906), bpronunrc (W.Brunnings, 1907).

Hcnonb3oBaHue JamMi HaKaJuBaHUS U PA3BUTHE ONTUKH PATUKaIbHO U3MEHUIIO
KOHCTPYKLUIO 3HI0CKONOB. OHU CTPEMUTEIIBHO YMEHBIIAINCH B pa3MepPax, U, MOTOMY
CTAaHOBWJIMCh Bce Oojiee  MaJOTpaBMAaTUYHBIMM MO  CPaBHEHUIO C  UX
npeamectBeHHuKaMu. Kpome Toro, B Hadase XX BEKa BHIOCKOIBI CTalu
UCIIOJIb30BaTh B IPOLIECCE MPOBEICHUS ONEpaluy, B YAaCTHOCTH IPU OINEpalUsIX B

opromrHo# TostocTu. [lo cyTH, 310 emie He ObUTH HIOCKOMUYECKHE OTIEPAITHH, ONITHKA
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CIIy>KWAJIa BCIIOMOTATEIbHBIM CPEACTBOM, OJIHAKO, 3TO CTajJ0 ATaloM Iepexojaa OT
SHJIOCKOIUU TUATHOCTUYECKOUN K SHJOCKOMUU XUPYPTUUECKOM.

DHJIOCKOMBI OBICTPO COBepIlieHCTBOBANIUCH, U B 1918 rogy Takaru (K.Takagi)
BIIEPBBIC BBINIOJHIII APTPOCKOIUIO KOJIEHHOTO cycTaBa. Uepe3 10 et nmociie 3Toro o
CO3J1AJI JIMH30BBIM SHJIOCKOI JIHAMETPOM BCETrO 3,5MM, KOTOPBIA OTKPBII JIOPOTY
Pa3BUTHIO aPTPOCKONTMYECKONU XUPYPTHUU.

I'oBOpsl 0O TEXHUYECKOM Pa3BUTUU SHIOCKOIIOB HAIO OTMETUTh, YTO A0 30-x
rogoB XX BEKa CYIIECTBOBAJIM TOJBKO MKECTKHE HHIOCKOMNBI. XOTS HEKOTOPHIE
XUPYPIrU YXUTPSITUCH C UX TTOMOIIBIO OCMOTPETH AAXKE JKEIYJOK, TOHATHO, YTO TAKYyIO
IpoIeAYPY TPYJAHO HA3BaTh MPOCTOM, Oe30macHoi U rymaHHOM. [1epBbIit moyruOKuit
npubop Obn coznan [Hunmnepom (R.Schindler) B 1932 roay, a ruGkue 3HIO0CKOIBI
MOSIBUITUCH TOJIBKO B 50-X TOojax, ¥ MOJYYHJIMA MOMYJSIPHOCTH IMOCJE MyOJuKaIuu
Xupmouria u coaBTopoB (B.I.Hirschowitz et al., 1958). EcrectBeHHo, uTO
UCIIOJIb30BAaHUE THOKUX DHJIOCKOIOB MO3BOJIWIIO €Il Ty0kKe MPOHUKATh B MOJOCTU
OpraHusma, CAEJIajJo0 MOpoLUEeAYpPY «IPOHUKHOBEHUSD CYLIECTBEHHO IMPOIIE,
0e3001e3HEHHEN 1 O€30TaCHEeH.

B Toxe Bpems, Ha ¢oHE CTOJb 3aMeUaTeIbHbIX CBOMCTB T'MOKHUX HJIOCKOIIOB
JKECTKHE KOHCTPYKIIMUM OTHIOAL HE ObUIM 3a0bITHL. J[€T0 B TOM, YTO ONTUYECKHE
XapaKTePUCTUKU  JKECTKMX CHCTEM  CYIIECTBEHHO TMPEBOCXOAWIM  THOKHE.
[IpeumyiectBo eme Oosiee  ycyryOWjioch Tmocie pa3paboTku  XONMKHHCOM
(H.H.Hopkins) B msTHAECITHIX TOAAX OPUTHHATIHLHOM JIMH30BOM CUCTEMBI.

Onrtryeckue SHIOCKOIBI, HCIOJIb3YEeMbIE JISI OCMOTpPa MOJl YBEJIMYECHHEM
TPaxeoOpOHXMATBHOTO JepeBa, MEPBOHAYATIBHO MPEACTABISLIA COOOM JIMH3BI WIIH
Ha0OpHI JIMH3 C BO3AYIIHBIMHU TpociiodkaMu. bputanckuii nzobperaresb XOMKUHC
nepejienan TpaJulMOHHY0 KOHCTPYKIIUIO, 3aMEHUB BO3IYIITHBIE MPOCIONKH HAOOpOM
CTEKJISTHHBIX ITUJIMHPOB, a HA MECTE JIMH3 CJIeJ1al MAJICHbKHUE BO3AYIIIHBIE TIPOCIONKH.

B pe3ynbTare Takas cucreMa mpeoCTaBisieT Topas3no 0oliee MUPOKuid yroi 0030pa ¢



HOBBIIIIEHHBIM OCBEIIEHUEM U pa3pelaroniel cnocooHoCThI0. Vcnonp30BaHle TaKOTO

npubdopa npu KECTKON IHAOCKOIUU MMPOU3BENO PEBOIIOLHUIO B 3TOM cdepe.

Pucynok 1.2 — KoncTpykuuu 3H10CKONOB (ceBa), XONKUHC (CrpaBa)

Taxum oOpa3om, SHAOCKONBI CTaNIU eule 00jiee KOMIAKTHBIMU, a TI0JIE 3PEHUS
HIMPOKUM U yAOOHBIM st paboTel. JIuH30Bast cuctema XONKUHCA cTayia 0a30BOM, U
SBJIIETCSI OCHOBOM KOHCTPYKIIMH OOJIBIIMHCTBA KECTKUX 3HIOCKOINOB (CM. PUCYHOK
1.2).

XONKUHC OCO3HaBaj, 4YTO JII0OO€ MalIbHEHIee ONTUYECKOE YIyUIlICHHE
notpedyet Apyroro noaxona. Ilpenpiayiume xecTkue 3HI0CKONbI CTPAJaId OT OUYEHb
HU3KOM CBETOBOW TEpelauyd M YPE3BBIYAWHO IUIOXOT0 KauecTBa HW300paKEHUM.
Xupyprudyeckue TpeOOBaHUS MPOXOASIINX XUPYPIrHUECKUX MHCTPYMEHTOB, a TaKkKe
OCBETUTEJIbHOW CUCTEMBbI BHYTPH TPYOKHM 3HAOCKOIA, KOTOPBIA caM OrpaHHYEH B
pa3Mepax YeJOBEYECKMM TEJOM, OCTaBIs€T OYEHb MaJl0 MPOCTPAHCTBA JUIA
BU3yaIIM3Upyolel onTuku. KpoledHbie TMH3bI TPATUITMOHHONW CHCTEMBI TPEOOBAIH
NOJAJICP)KUBAIOIIMX  KOJIEL, KOTOpbIE 3aTEMHsJIM o00JacTh JuH3bL. WX ObUIO
Ype3BbIYAITHO TPYIHO U3TOTABIMBATH U COOUPATD, U C ONTHYECKON TOUKU 3pEHUSI OHU
NOYTH OECroJe3Hbl. DJNETaHTHBIM pEIICHUEM, MPUAYMAaHHBIM XOMKHUHCOM (B KOHIIE
1960-x), cTasio 3amoJHEHWE BO3AYLIHOTO MPOCTPAHCTBA MEXIY «MaJ€HbKUMU
JUH3AMW» CTEKJISIHHBIMU CTEepKHSMU. OHM NPUTOHSUIMCh B TOYHOCTU IO TpyOKe
’HIOCKOMNA, oOecreunBas X CaMOBBIDAaBHUBAHUE U HE TpeOys APYyrux OMop, 4YTo

MMO3BOJJIMJIO MAJCHBKUM JIMH3aM pacClHpeAcCIATbCA IMOBCEMCCTHO. CTCp)KHCBI)IMI/I



JUH3aMH OBLIO JIETYe YIPAaBIATH C HCIOIH30BAHWEM MAaKCHMalbHO BO3MOYKHOTO
muamerpa. C moaxonsdiield KpUBU3HOM M TOKPBITUEM KOHIIOB CTEpKHEH W
ONTUMAJILHOTO BBIOOpa THUMA CTEKJIA, 4YTO OBUIO PACCUMTAHO M OMPEIEICHO
XONKUHCOM, Ka4yeCTBO H300pakeHHsl ObUIO MpeoOpa3oBaHO — Aaxke ¢ TpyOkamu
nuaMmeTpoM Bcero 1 mMm. C BBICOKOKAYECTBEHHBIM «TEJIECKOMIOM» TaKOTr0 MaJIEHbKOIO
JIMaMeTpa UHCTPYMEHTHI U OCBETUTEIIBHYIO CUCTEMY MOXHO ObLIO YJIOOHO Pa3MECTUTH
BHYTpH BHelHel TpyOku. Umenno Kapi IlTopi n3rotoBus nepBbiii SHAOCKOM 3TOTO
HOBOI'0 BHJIA, KaK 4acTh JOJIOr0 U MPOAYKTUBHOIO COTPYAHUYECTBA MEKIY IBYMs
MyX4MHaMU. XOTS €CTh Takhe OOJlacTU Tefla, KOTOphie Bceraa OyayT TpeOoBaTh
WCIIOJIb30BaHUsl THOKHUX SHJOCKOINOB (IJIaBHBIM 00pa3oM, >KEIyJOYHOKUIICYHBIH
TpPaKT), KECTKUA DHJIOCKON CO CTEpPKHEBBIMH JIMH3aMU 00Ja/laeT Takou
UCKITIOUUTENTHHOM 3(h(PEKTUBHOCTHIO, UTO U IO CEH IEHb OCTACTCS MPEOUTUTEILHBIM
WHCTPYMEHTOM, B JIEUCTBUTEIBLHOCTH OH CTaj pa3pelaniuM (akTopoM B
COBPEMEHHOW XHUPYPrMU «4U€pe3 3aMOYHYIO CKBAXKHHY». Y COBEPIICHCTBOBAHUS
MEIUIMHCKOW ONTHKH ['aposibaa XOIKWHCA TMPU3HAHBI U LEHITCS MEIUIMHCKUM
cooOmiectBoM 1o BceMy mupy. B 1984 r. JIoHIOHCKOE KOpOJIEBCKOE OOIIECTBO
Harpaawio ero meaansio Pamdopnaa [1].

BrionHe ectecTBEHHO, YTO BCIIEA 3a TEXHUYECKMM Pa3BUTHEM 3HIIOCKOIIOB
pacmmpsiiach u chepa uxX MEIUIIMHCKOTO NpuMeHeHus. Kak y)xe oTMedanoch, emie B
nepBble gecATWIeTHss XX BEKa 3HAOCKOIBI HAYAIM MCIOJIBb30BaTh HE TOJIBKO Kak
CPEACTBO TUATHOCTUKH, HO U KaK XUPYPrUYECKUA UHCTPYMEHT. Paau ucropmyeckon
CIIPAaBEUIMBOCTH HAJ0 OTOBOPUTHCS, YTO HSHIAOCKONMMYECKON omnepanueii MO>KHO
cuuTaTh nposeneHHoe emie B 1870 roay busan (L.Bevan) uzBieueHre MHOPOIHOTO
Tela W3 IMHIIEBOJAa, HO OTO ObLI €IWHUYHBIM OIBIT, HE IOBJIICKIIMH 3a COOOHU
MPOJOJIKECHUS.

B Hauvane XX Beka 3HIOCKOIHWIO HAYAJIM IPUBJIEKATh KAaK BCIOMOTATEIbHOE
CPEACTBO, yJyullaroiiee BUIUMocTh Bo Bpems orepanuu ([1.0.0tT, 1901, G.Kelling,

1901 u np.), HO BCKOpE CTalI0 OYEBUAHBIM, YTO IHOCKOI MOXKET CIIYKUTh OCHOBHBIM



CPEIICTBOM BH3YaJIbHOIO KOHTpOJs. Pa3zBuBas 3Ty UACKO, XHUPYPrd CTalId

pa3palaThIBaTh CHICUATbHBIA HHCTPYMEHTAPHIA U METOJUKN TAaKUX OMEPALIUN.
Bonee mmpokoe pacrnpocTpaHeHne SHAOCKOIMYECKHUE OIEPaliy TOJTYUHIIN C
50-x rogoB XX Beka. B xupypruu cranu npoBOJUTh YHIOCKOIIUYECKHUE OMEepallii Ha
KHUIIIEYHUKE, TUIIEBOJIE, IEYEHU, AKETUYHOM ITy3bIPE U MOKETY I0YHOM KENE3€E, Tpaxee,
OpoHXaxX W JIETKUX, CEpALE M KPYMNHBIX COCyAaxX, IMOYKaX, MOYEBOM ITy3bIpe U
MOY€EOTBOJAMIMX MyTAX, T.A. U T.II.
Hctoputo 3HI0CKONNY MOKHO pa3aenuTsh 4 srama [1]:

- puruaHbii (1795-1932);

- mosyruOkwmii (1932-1958);

- BOJIOKOHHO-onTH4eckuii (1958-1981);

- anexkTpoHHbIN (1981-110 HacTosIIEEe BpEeMs).

OTO0 pa3feneHne TOBOJIBHO YCIOBHO, TaK KakK 10 CErOJHSAIIHUN JI€Hb aKTUBHO
UCIIOJIB3YETCSl KaK PUTHJIHAsA, TaK W TMOJIyruOkas, v TruOKas TexHuka. Bce Tumsbl
DHIOCKONOB HMEIOT CBOM OCOOEHHOCTH, CHWJIbHbIE U CJla0ble CTOpPOHBI, U
COOTBETCTBEHHO  CBOM  oOjacTu  mnpumeHeHus. Kpome  Toro, moxamnyi,
IIPEXKIEBPEMEHHO FOBOPUTH O BCTYIUIEHMM 3HJIOCKOIIMU B 3JIEKTPOHHYIO 3IOXY, T.K.
OCHOBOM 3HJIOCKOIIOB OBUIM U OCTAIOTCSI ONTHYECKHE MPOBOJHUKU (JIMH3BI,
ONTUYECKHE BOJOKHA M Mp.). OUEeBHUIHO, YTO AJIEKTPOHHO-UM(POBBIE TEXHOJIOTHH
JTOMUHUPYIOT B CUCTEMax 00paOOTKU U XpaHEHUs BUICOMH(POPMALIMH, HO COOCTBEHHO
AIIEKTPOHHBIE HSHJIOCKOIBI MOKAa 3aHUMAIOT Y3KYyI0 HHUIIY U HE COCTaBIISAIOT
MIOJIHOLIEHHOM 3aMEHbl ONTHYECKMM. TemM He MeHee, paccMaTrpuBasl MEPCIEKTUBY,
MO’KHO YBEpPEHHO TOBOPHUThH, UTO PAHO WJIM MTO3THO TaKasi TpaHC(hOpMalus IPOU30MIeT,
U DHJIOCKOMBI OYIyT MPEACTaBIsATh COOOM HE CHCTEMY ONTHYECKHX MPOBOJHUKOB, a
ANIEKTPOHHBIA  BHUACOPETHCTPATOpP. YIKE CErofHs BEAYyTCS OKCIEPUMEHTHI C
BUJICOKAICYJIaMH, KOTOpbIE, IYTEUIECTBYS IO XKEJIYAOYHOKHUIIEYHOMY TPaKTy, IO
OecrpoBOJHOMY KaHaJly TPaHCIMPYIOT BUaeou3o0paxenue. Takue npubOopsl MOKHO

cuuTaTh Oyaymum sHA0CKONNH. OHU OyAyT UMETh HE TOJIBKO MEHBIINE pa3Mephl, HO
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U UCKJIIOYUTENBHYIO0 CBOOOMY BBEICHUS, PACHOJIOKEHUS W TepeMernieHus. Tawoke
BEPOSITHO, UTO OHU OyAyT OCHAIEHBI HEKOTOPHIMHU XUPYPTUUECKUMU UHCTPYMEHTaMHU,
HalpuMep, Ja3epoM, U CaMOCTOSITEIbHO WM MOJ JUCTAHUWOHHBIM YIIPABICHHEM
Bpaya OyAyT CIIOCOOHBI BBIMOJIHATH HEKOTOPHIE XUPYPTUUECKUE MAHUITYIISIIIUH.

1.1 Purnanslii nepuos

Opannysckuii xupypr Antonu XXan lecopmo (Antoine Jean Desormeaux) B
1853 r. mpumeHun sl OCBEMIEHUS BO BpPEMS 3HAOCKOMUYECKOTO HCCIIECIOBAHMS
CHOUPTOBYIO JIaMITy, YTO T[O3BOJIAJIO OCYHIECTBISATH Oo0Jiee MAETalbHBIA OCMOTP.
WNHCcTpyMEeHT coBMelIall B cebe cUCTEMY 3€pKall U JIMH3, U UCIIOJIb30BAJICS TJIaBHBIM
00pa3oM JIJIs1 OCMOTpa yPOT€HUTAIBHOTO TpakTa. OH OCHACTHJI SHAOCKON CIHUPTOBON
JaMIIOil M BHEpPBbIE MCIOJB30BAI €ro IMPU MCCIECIOBAHUM MOYEBOTO Iy3bIPs
naueHToB. IMEHHO 3a 3TH 3aCIyTrd MHOTHE CUYUTAIOT J[ecCOpMO «OTIIOM SHIOCKOIIAW.
Crnenyer OTMETUTh, YTO M €ro NpubOop HE ObLI COBEPIICHHBIM H3-3a MOTy4YaeMbIX
0KOTOB YyBCTBUTEIBHOMN CIIM3UCTOM.

BnepBbie wunes «B3MIIAHYTB» B MOJOCTh JKelyAka siBuiach y Kycmayns
(Kussmaul) B 1868 r. u BHylIieHa Obula HAOJMIOJEHWEM HaJ IIMNArorjioTareyieM, Ha
KOTOpOM M ObLI TmpojenaH mepBbii onblT. Kycmayinb BBen eMy MOpIMYIO
METaJUIMYECKYI0 TpyOKy, auamerpoM 13 MM, MU K Hapy>KHOMY KOHIy TpYyOKH
MPUCOEINHUI OCBETUTEND J[ecopMO, HO clTa00CTh OCBELIEHUS U CKOTUIEHUE KUAKOCTH
B TIOJIOCTH KEIyJKa HE J1aJli BO3MOKHOCTU BHJIETh CIM3UCTYIO *Kemynka. KycMmaynb
BIIEPBbIE BBEJ B IMPAKTUKYy METOAMKY TacTPOCKOMUHU C TMOMOILIBI0 METAJITMYECKOM
TpyOKH ¢ TUOKUM OOTyparopoM (MPOBOAHUKOM). DTa TOMbBITKA, OKa3aBIIASCS
OecruiogHOM, ObLIa 3a0bITa, M MBICAH O TIOCTPOEHUM TacTpocKoma cTajla Ha
MPaKTUYECKYI0 MOYBY JIUIIB mociie Toro, kak Hutie (Nitze) ynamock OCyIIeCcTBUTh
UJICI0 YH/IOCKOIMY BBEJIEHHEM UCTOUYHHKA CBETA B MIOJIOCTh caMoro opraHa. CaMuM xe
Hutue Obuta ckoHcTpynpoBaHa B 1879 r. mepBast Mojielib racTpOCKOMNa, COCTOSIBILIETO
U3 2 4acTe—IIOBI)KHOM, U30THYTOM, COOpaHHOM M3 OTIENbHBIX 3BEHBEB TPYOKH,
BBOJIMMOW 4epe3 MHUILEBOJ B KEIYyAOK, U M30THYTOW IMOJ MPSIMBIM YIJIOM BEPXHEU

4acTH, JoXojsmien 10 TIoTKH. C MOMOIIbI0 0c000ro MPUCTOCOOIEHUS BCS CHCTEMaA
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MOJIBYKHOM TPYOKHU TOCIIEe BBEJCHHS B JKEITYJOK pacHpsIMIIsLIach, U CBETOBBIC JIyYH,
OTPaXEHHBIE CIM3UCTON 000JIOUKOM, HAIPABISUIMCH MO JJIMHE TPYOKH, e, Mpous
yepe3 CHUCTeMy MNpu3M M CHEpUYECKUX CTEKOJ, JOCTUTANM Tja3 HaOIroaaTess.
Y I0BIETBOPUTENBHBIX PE3YyJbTATOB HE Jal M ATOT MHCTpyMeHT. [lepBbiii
IOJIOKUTEIBHBIA PE3yNIbTaT YAANIOCh IMOJIYYUTh TOJbKO Mukyauay (Mi-kulicz),
MOCTpOUBIIIEMY CBOIO MoJienb (1881) ractpockona: mocienHssi cocrosijia u3 Tpyoku B
65 MM JUIMHOM, 14 MM B momepeyHUKEe, U30THYTOW moja yriioMm B 150° Ha rpaHule
MEXIY >KEIyJ0YHOM M THUIIEBOJAHONW YaCTAMH, ONTHYECKash CHUCTeMa aHaJoTru4yHa
CHUCTEME IMCTOCKONa. MUKyIN4y yAaloch OCMOTPETh MOJIOCTh KEIyJIKa U Jaxke
JMArHOCIUPOBATh KapIIMHOMY S>KENyJKa, MOATOMY OCHOBATeleM TracTpoCKoma, IO
CIPaBEJIMBOCTH, CIEAYyeT cuuTaTh MUKyIUYa, XOTS €ro raCTpOCKON M HE MOJIYYHII
HIMPOKOTO MPAKTUYECKOTO TMPUMEHEHUs BCIEACTBUE TPYIAHOCTU BBEICHHS €T0 B
KEJIyJ0K, C OJJHOW CTOPOHBI, U HECOBEPILIEHCTBA OCBEIICHUS M ONTUKH - C IPYrOM.
[TonpiTKa MambHEHIIETO YCOBEPIICHCTBOBAHUS METOAMKH UM HMHCTPYMEHTapHs
poJI0JDKaIach, TJAaBHBIM 00pa3oMm, Hemerkumu aBTopamu (Rosenheim, Kelling,
Kuttner, Loening u Stieda, u B mo3gneiimee Bpems Eisner, Schindler, Sternberg,
Hiibner) u banconom (Bensaude) Bo ®@pantiuu. [2].

B 1901 r. Kemwmnr (G.Kelling, 1898r.) cneman coobmenue «O0
930(haroCKOMMM, TaCTPOCKOTINHN M KEITMOCKOTIHUNY, MOJAKPEIUICHHOE pa3pad0OTaHHBIMU
UM ONTHYECKUMU npudopamu. OH NEPBBINA MPEAJIONKIIT BBOJIUTH B OPIOIIHYIO MOJIOCTh
BO3yX ISl JIy4IIIET0 OCMOTpa BHYTPEHHHUX OpraHOB. B 3Toil myOimkamuu uM ObLI
000011IeH MaTepuall dKCIEPUMEHTOB Ha co0akax M OMHUCAHBl 2 Cclydas OCMOTpa
OPIOITHOM MOJIOCTHU Y JIFOJIEH.

B konie XIX croserust, koraa Obuia u3o0peTeHa iammna A1UCcCOHa, B 9HI0CKOTTUU
HayaJld TPUMEHSATh MHUHHUATIOpHBbIE anekTpuueckue nammnouku. Tepta (J.T.Turtle,
1902) BmepBBIC HUCMOJB30BAT TAKYI0 JAMIIOYKy MPH peKTockormuu, a B 1906
Posenxeiim (T.Rosenheim, 1896r.) - mpu ractpockonuu. bpronunrc (W.Brunnings,
1907) ckoHCTpyHpoBasl 330(harocKon € MEKTPUUECKUM OCBEILIEHUEM - 3JIEKTPOCKOII,

KOTOPBIN MPUMEHSUIICS B KIIMHUYECKON MpaKTUKE BILUIOTH 10 1970-X rT.
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B nauane XX cToneTuss HauMHAeT aKTUBHO Pa3BUBAThCS TUArHOCTUYECKAS
Janapockomnus. BHenpeHue 3Toro Meroja B KIMHUYECKYIO MPAKTHUKY CBS3aHO C
uMeHeM pycckoro xupypra . Orra, kotopsiii B 1901 r. BepBbie Mpou3Bea 0CMOTP
HIDKHETO 3Taka OpIOIIHOM TOJIOCTH 4Yepe3 3aJHHUM CBOJ BIlarajauila, HCHOJIb3Ys
IEKTPUUECKYIO JITAMITOYUKY, JIOOHBIH pedIeKTop U criennaibhbie 3epkana. B 1910 1. X.
Axobeyc (H. Jacobaeus) coobmun «O BO3MOXHOCTH MPUMEHEHHS ITUCTOCKOIA JIJIs
UCCIIeIOBaHMs cepo3HbIX mosioctei». B 1921 r. R. Korbsch ckoncrpyuposan urity ms
HaoxeHus mHeBMoniepuToneyma. B 1933 r. Xennunr (N. Henning) crenan nmepsbie
MONBITKA OINEPATUBHOTO BMEIIATENILCTBA BO BpEMs JIAAPOCKOMHUU - TEpeceYeHUs:
CIaeK, KOaryJsiiiii MaTOYHBIX TPYO C IEIbI0 CTePUIIN3AlUU, MPULIETHLHON OHOICcUn
MICYECHHU.

1.2 Ioayrudkuii nepuoj

HauOonpmmii BkJIaJ B pa3BUTHE TacTPOCKONWU B 3TOT mepuon ciaenan P.
Muaanep (R. Schindler 1932), xoTopblit ommcan 3HIOCKONMAYECKYIO KapTUHY
CIM3UCTOM OOOJIOUKHM JKENIyJKa TMpHU psjae 3a0ojeBaHUl, a Takxke pazpaboTan
KOHCTPYKIMIO TMOJYTMOKOTO JHMH30BOro racrpockona. Iactpockon Illunanepa
MpeACTaBIIsT coOO0M TpyOKy JIMHOM 78 cM, ero rudkasi yacTb umena 24 cM B JIJIMHY,
12 MM B guamMeTrpe W cojepkajia OOJbIIOe YHUCIO KOPOTKO(GOKYCHBIX JIMH3,
00eCIeYnBaOIINX BO3MOXXHOCTH OCMOTpA MOJIBIX OPTaHOB.

OTOT MHCTPYMEHT MO3BOJISUT JIeTalbHO oOcienoBarh 4/5 wunu 7/8 cnuzuctoi
o0oyouku >kenynaka. JlaHHBIM anmapaT B pa3UYHBIX MOAUGMUKALUSIX HIUPOKO
HCIIOJIB30Ba/ICS BILUIOTH 10 1958 r. M o3HaMeHOBal coOOil Havajo HOBOIO JTala B
pazBuTHs SHAOcKomuH. OpHAKO OOJIBIIMHCTBY HWCCIIEOBAHUN  COITyTCTBOBA
JIOBOJIBHO BBIPAXKEHHBIN TUCKOM(OPT, YTO OTPAaHUYUBAIIO IPUMEHEHHE TaCTPOCKOITHH.

B 1959 r. Bepncraitn (L. M. Bernstein) ¢ komneramu MoauduirpoBail B 3TOM
racTpOCKONE AUCTAIbHBINA KOHEI, IOMECTUB TOJOBHYIO MPU3MY U JJIEKTPOJIAMITY B
OJIHOM KaMmepe Mo/ OJHUM 3alUTHBIM cTeKJIoM. [lo100HO0e pacnookeHne mo3BoJiseT
OCMAaTPUBATh CIM3HUCTYIO JKEIyAKa JaKe TOT/Ia, KOT/1a OHA OYEHb OJIM3KO MPHUJIETaeT K

OKHY KaMCphI, B KOTOpOﬁ 3aKJII0OYEHBI OOBEKTHB M JIAMITOYKA.
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B 1948 r. Ceran u Yorcon (H. L. Segal, J. S. Watson) pa3zpaboranu ractpockorn
C YJYUIIEHHOW ONTUKOM W MOIIHOW JIAMIIOW, IMIO3BOJISIFOIIEH BO  BpEMs
dboTorpadupoBanus naBath HampsbkeHue g0 80 B. ABrtopel momyuwmnu B 61,5%
CIIy4aeB YIOBJIETBOPUTENbHBIC IIBETHbIE HW300paXKEHUS CIU3UCTOM  0O0OIOYKHU
xenyaka. Hencon (R. S. Nelson, 1956) Heckoapk0 MOAH(PHUIIMPOBAI 3TOT TaCTPOCKOTI,
3HAUYUTENLHO YIOPOCTUB TeXHUKY (oTocheMku. [Ipobrema QororpadupoBanus
CJIIM3UCTOM 000JIOUKH KeTyIKa ObliIa pellieHa TPUMEHEHUEM UMITYJIbCHOTO HCTOYHUKA
CBETa, JAIOIIEr0 B MOMEHT (OTOCHEMKH KpPAaTKOBPEMEHHYIO, HO OYEHb SIPKYIO
BCITBITIIKY .

B 1956 r. Jlebpe u Ycce (C. Debray, P. Housset) npenioxuinu ¢oToracTpocKor
(ractpodiiekc), yCTPOCHHBIM Ha OCHOBE OJJIEKTPOHHOM BCHBIMKU. [acTpodiiexc
CKOHCTPYUPOBAH IO THUIY KJIACCUYECKOrO THYIIETOCS TracTPOCKOIA, HO KOPITYC €ro
OoJiee CI0XkKeH, T. K. B HEM 3aKJIIOUEHBI JIBa DJIEKTPOITPOBO/Ia BMECTO OJTHOTO; OJIMH J1a€T
TOK JIaMII€ HaKaJIMBaHUsI, MPETHa3HAYEHHOH 111 0OBIYHOTO OCMOTpA, APYTOH - TaMIie-
BCTIBIIIKE (MMIYJILCHOM JlaMIle Ha JBYX HUTAX), BKIIOUaeMOUl BO BpeMsi (POTOCHEMKHU
Ha 1/800 cek. OOe maMIibl CMOHTHPOBAHBI B OJIHOM KaMepe Ha JUCTAIHHOM KOHIIE

racTpogJiiekca U pacnojiaratoTcs Ha OJIHOM CTOPOHE amnmapaTta y 00beKTUBa (PUCYHOK

1.3).

Pucynok 1.3 - JluctanbHbiil koHel (poToracTpockorna (ractpoduiekca).
Amnmnapart Beintyckaercs ¢pupmoit "Levallois" (Opanuus) [IpokcumanibHbIN KOHEI

raCTpoCKOIlla YCTPOCH TaK, YTO K HCMY MOKHO IIPHUCOCAUHATH 00 OKYJIp I

0CMOTpa, 00 QoToanmnapar ¢ 3epKalbHbIM BUAOUCKaTeNIeM (PUCYHOK 1.4).
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Pucynoxk 1.4 - IlpokcumanbHbI KOHEI] (hoTOoracTpockoma (ractpodiekca) ¢
HABUHYEHHBIM (OTOAIAPATOM.

bonee HOBbIE MoOJENIM TOTO BpeMEHH racTpodiekca OTIMYAIOTCS OT APYTUX
THYIIUXCS TaCTPOCKOIMOB HECKOIBKO OOJBIIEH 3TAaCTUIHOCTHIO, MEHBIITNUM JTHAMETPOM
U TPEKPaCHOM ONTHKOM, OOECNeYMBaOIIEed TMOJYy4YEHHE YETKOr0 U KpPYIHOTIO
uzobpaxenus. IlpumeHenne ractpoduiekca TmpuBenO K Oojee  MIUPOKOMY
pacnpocTtpaneHuto ractpodororpaduu [1].

Bonbmioii uHTEpEC MpeacTaBisiiOT OMOTICMOHHBIE TACTPOCKOINBI, IPU TTOMOIIH
KOTOPBIX TOJ KOHTPOJEM 3pPEHHUS MOXKHO B3SITh KyCOYEK CIM3UCTOW OO0OJOUYKU
KETyIKa I TPYKU3HEHHOTO TUCTOJIOTUYecKoro uccienoBanus. [locme Toro kak By
(A.J. Wood, 1949) ¢ coaBTopamu NnpejIoKuil TOHKUMA 2JTACTUYHBIA 30HT JIs CIENOMN
aCIUPAIIMOHHON OMOTICHH CIIM3UCTON 000JIOYKHU JKEyIKa, CTAIH MOSBIISITHCS MOEIN
ractpockonoB [Tomennyc (J. Tomenius), 1952; Xankokk, [1atinep (P. T. Hancock, M.
Shiner), 1958], koTopble K racTpoOCKOIy MPHUCIOCA0IMBAINA TaKOW 30HI C IIEJbIO
OCYIIECTBIICHUS] OUOTICHI 1O KOHTPOJIEM 3PEHUS.

B 1959 r. Jlebpe u VYcce CKOHCTpYHpPOBAJIM THYIIMNCA OMONCHOHHBIM
racTPOCKOI, OCHOBAHHBIM Ha MPHUHIUIE ACMUPAIMOHHOW OWOTICMU. DTOT armapar,
MpeIHA3HAYCHHBIN /I HANIPABJICHHOW TacTpOOUOIICUH, TIPEACTABIISIET COOON THOKHIA
B JTUCTAJIbHOM YaCTH TaCTPOCKOI, K KOTOPOMY MPUCOCINHEHA BBIABHKHAS TPyOKa JIs

ouorncuu (pucynok 1.5 u 1.6).
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Pucynok 1.5 - JluctanbHblil KOHEL OMOTICHOHHOTO TaCTPOCKOIA C BBIIBUHYTHIM
B CTOPOHY OMOIICHOHHBIM YCTPOMCTBOM (TI0JI0’KEHUE MPU IPOBEACHUN

racTpoOHOIICHH).

Pucynok 1.6 - [IpoxcumanbHbIi KOHEl OMOMCHOHHOTO TacTPOCKOIA: OKYJISIp
(BBEpXY) U pyKosATKa OMONICHOHHOTO YCTPOMCTBA (BHU3Y).

Cepenuna XX cTONETHS O3HAaMEHOBANAaCh BHEAPEHUEM B MEIUIIMHCKYIO
MPAKTUKY Pa3IWYHBIX MOAUUKaIMi moxryruOkux racrpockomnoB. Tak, Teitnop (H.
Taylor (1941)) ckoHCTpyHWpoOBall TaCTPOCKOI ¢ W3rMOaecMON JUCTAILHOW YacCThio,
KOTOpas MpHU YNPaBICHUU TMO3BOJISIIA OCMATPUBATh YacTh «CJEMBIX» 30H >KEIyJIKa.
Bckope Oblna paspaborana mojenb racrpockomna (Dnenb-Ilammep) Edel-Palmer c
yIpPaBIsieMbIM B OHON TUIOCKOCTH JUCTALHBIM KOHIIOM. DTOT anmnapat ObUT TOHBIIIE,
gyem ammapar Boasda-1lunanepa (Wolf-Schindler), u nmurensHoe Bpems octaBasics
CaMbIM PacCHpOCTPaHEHHBIM THUIIOM TacTpockorna. JlanpHeiIee yCoBEpIIeHCTBOBAHHE
MOJyTUOKUX HHAOCKOMOB MUIO MO MyTH YIYYIICHHUS WX ONTUYECKUX CBOMCTB U
pa3paboTKu NpUHIMMOOB Ouoricun 4epe3 ractpockorn. B 1948 r. benenuxr (B.
Benedict) co3man omepalmOHHBIN TacTPOCKOI, WMEIONIUN OHONCHHHBIA KaHAT |
MO3BOJISIOIIMI MPOU3BOINTE MAaHUNYJSILUK BHYTpH kenyaka. B 1958 r. C. Tacaka u
C. Aumzasa (S. Tasaka u S. Achizawa) npeacrasunu ¢potorpaduu, BEIIOTHEHHBIE C
nomouibio ractpokamep. [locaennue nonyunnu 60JbI10€ pacnpocTpaHeHue B SnoHnun
Y TIPAKTUYECKUA KOHKYPHUPOBAIU C TACTPOCKOTIAMHU.

1.3. Bo/IOKOHHO-ONITHYECKUI TIEPHO/
®epnango  AnsBec  Maptunc w3 Ilopryramum  uzo0pen  mepBbId
ONTOBOJOKOHHBIM 3HAOCKON B 1963-64 rr. Panee B 1950-x I'aponbn XonkuHc

paszpaboran «puOPOCKOM», COCTOSIIMA K3 IMy4yKa THOKUX CTEKJISIHHBIX BOJIOKOH,
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CIIOCOOHBIX COTJIACOBAHHO TMepe/aBaTh H300pakeHHe. DTO TPUHECIO TOJb3y C
MEIUIMHCKOW W MPOMBIIUICHHON TOYKM 3pPEHMS, a MOCICIYIOIIUME HCCICIOBAHUSA
OpUBEIM K JalbHEHIIMM YIy4YIICHUSIM KadecTBa u300pakeHuid. [lanpHeitmue
WHHOBAllMM BKJIFOYAJIM MCIOJBb30BaHUE JTOMOJHUTEIBHBIX BOJIOKOH JJI KaHAJIBHOIO
CBETa K KOHIIy OOBEKTa OT MOIIHOTO BHEUIHEr0 MUCTOYHHUKA, JOCTUTHYB TEM CaMbIM
BBICOKOTO YpPOBHSI OCBEILIEHHUS IMOJIHOTO CIEKTpa, HEOOXOAMMOro sl JAETalIbHOTO
o03opa u 1uBeTtHOM (ororpaduu. Ilpeapimymias mnpakTHKa MaJEHBKUX JIaMIT
HaKaJMBaHUS Ha KOHIIE SHJOCKOINA OCTaBisla BbIOOp JIMOO 0030pa mpu ciiaboM
KpacCHOM CBeTe, JIMOO YBEJIMYEHHUs CBETOOTIA4M, YTO HECJIO PUCK OKOrOB BHYTpPHU
nanuMeHTa. Bmecrte ¢ yCOBEpPIIEHCTBOBAHMSIMU OINTHYECKOW CTOpPOHBI ObLia
pa3paboTaHa CHOCOOHOCTbh «YIPABIATH» KOHYMKOM, a TakKe WHHOBAllMU B
XUPYPTrUYECKUX HMHCTPYMEHTAX C JUCTAHIIMOHHBIM YMPABICHUEM, IMOMEIIAEMBbIX
BHYTpPb KOpITyCa CaMOro 3HJOCKOMA. DTO CTAJIO HAYAJIOM «XUPYPIrUU 4epe3 3aMOYHYIO
CKBAXXHHY», U3BECTHYIO HaM ceroass [3].

B 1958 r. 'mpmosuTix (B. Hirschowitz), Kaps [Itop1 mpeaioxuiu racTpockor,
IIOCTPOCHHBIM Ha NPUHUMIIMAIBHO HOBOM ONTHYECKOW cucreme. Ecmu B panee
ONKCAaHHBIX TAaCTPOCKOINAX ONTHYECKHE CHUCTEMBbl COCTOSJIM M3 OOJBIIOro 4YHcia
KOPOTKO(OKYCHBIX O0OpaYMBAIOIIMXCS CHCTEM JIMH3, TO B HOBOM TacCTPOCKOIIE
(pubpockone - fiberscope) mzoOpaxkeHue nepenaeTcs MpU MOMOUIM BOJOKOHHOMU
OITUKH, T. €. IO CTEKJIIHHBIM BOJIOKHaM (CBeTOBOAaM). /{luamMeTp OTAEIbHOTO BOJIOKHA
15-25 Mk. BosokHa ynokeHbl B XIryT auaMmeTpoM 6 MM. TOJIBKO B 3TOM ciydae
buOpoCKoI UMeeT JAOCTAaTOYHYIO pa3peliaroilyo crnocooHocts. Beero B xkryre 150
000 BOJOKOH, CHEUMAIbHO YJIOXKEHHBIX TaK, YTO OJWH TOPELl Ka)KIOro BOJIOKHA
SBJIIETCSI TOYHOM Kommen npyroro. [lepenaya n3o0pakeHus 1Mo BOJIOKHY OCHOBaHa Ha
SBJICHMM TIOJHOTO BHYTPEHHErO0 OTPAXKEHMsSI CBETa OT CTEHOK BOJIOKHA.
[TocnenoBarenbHO OTpaXKasACh OT HUX, CBET MEPEAACTCS OT BXOJHOTO TOPIA BOJIOKHA K
BbIXOAHOMY. WM3ru0 BOJIOKHA COBEpPUICHHO HE HapyIIaeT YCIOBUH IOJIHOTO
BHYTPEHHETO OTPa)KEHHUA, U CBET MOXKET IMEepelaBaThCs MO JT000MY UCKPUBICHHOMY

nyTH 0e3 HapyllIeHHs NepeaBaeMoro n3oopaxkenus. BoinokHa CKpersieHbl TOJbKO Ha
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KOHIIAX, 4TO JEJIAET KI'yT TMOKUM M 3JIACTUYHBIM 1O Bcell anmuue. Kaxoe otnensHoe
BOJIOKHO TIEpeJacT OJUH DJJIEMEHT U300paxeHus, KoTtopoe (OKycHpyeTcs Ha
MPOKCUMAIBHOM KOHIIe (ubOpockona. Pe3kocTh n300pakeHHs] Takas K€, KaKk U B
OOBIYHOM TaCTPOCKOIIE, CBETONPOMYCKHAasi CHOCOOHOCTh B 2,5 pa3a BBIIIE.
Bo0OKOHHBIN KI'YyT 3alIUIIEH THOKOW OPOH30BOI CHIMpaibio, KOTOpask OJHOBPEMEHHO
nepesaeT 3aKpydyuBalollee yCHIME s MOBOpoTa (puOpockoma BOKPYT OCH MpH
ocmotpe. Jnnna pudbpockona 95 cm, quametp 12,5 mm. HabmroieHue ocyiecTBisieTcs
oA yriaoMm 90° k ocu ¢udpockomna. PacnonokeHre oObeKTHUBA amnmnapaTra Mo3BOJISIET
HaOJII0/1aTh CIU3UCTYIO0 000JI0UKY, HAXOASIIYIOCS B HEMOCPEACTBEHHON OJIM30CTH OT
CTEeKJIa OOBEKTHBA.

B 1963-1966 rr. smounckue ¢upmbl Machida Seisakusho, Olympus u Fuji
Photo Optical paspaboTanu onbITHBIE MOACTH PUOPOracTpPOCKOIA U
($bubpoKoIOHOCKOMA, a B 1966 I. OBLJIO Hala)XeHO UX CEPUITHOE TPOU3BOICTBO.

B 1968 r. Mkena (Ikeda) u coaBTophl co3aanu nepebiii puOPOOPOHXOCKOII.

HasBannsbie amnmapatsl o0magaiy OOJIBIIMME pa3perialoniiMyu BO3MOXKHOCTIMHU
M0 CpPaBHEHHWIO C CaMOil COBEPIICHHONW MOJIEIbI0 MONYTHOKOTO JHAOCKOMA, U
UCCIIEJOBAaHUE C UX MOMOLIBIO JIETYE MEPEHOCUIOCh 00ibHBIMU. C 3TOro BpeMEHU
HAUYMHAETCS Pa3BUTHE COBPEMEHHOM SHAOCKOIUHU, KOTOpas MOCTOSHHO paclliupsieT
chepy CBOEro NpUMEHEHUS.

1.4. Dy1eKTPOHHBII NEPUO

DNEeKTPOHHBINA MEPHUOJ] PA3BUTHS dHIOCKOMHNH OepeT Havaio ¢ 1984 r., korma B
CIA 6buti cO31aHBI BUICOIHIOCKOTHI. [IepBrie MccieoBanns B 5TOM HalpaBICHUN
IPOBOAMIINCH B JJaboparopun bamn JIaiiboparopuc (Bell Laboratories) emie B 1969 .,
xoraa boiut u Cmutt (Boyle u Smith) coznanu npubop, npeodpa3syromuii ONTHYECKUES
CUTHAJIBI B DJICKTPUUECKUE UMITYJIbCHI. DJIEKTPOHHAS BUCOIHIIOCKOMUS Ojaromaps
HCITOJIb30BAHUIO BBICOKOA((DEKTUBHBIX JIMH3 M TOYHBIX CUCTEM ITU(POBOIT 00pabOTKH
BUJICOCUTHANIAa C TIOMOIIbIO MeranukcenbHbIX [I3C-matpul] mo3BoisSeT MNOIy4aTh

YETKOC BEICOKOKAQYCCTBCHHOC I/1306pa)KCHI/IC, YBCIIMYCHHOC B HCCKOJIBKO ACCATKOB pas.
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BHI[OCKOHI/ILIGCKEUI TCXHHKA 3aHUMACT BaXXHOC MCCTO B apCCHAJIC COBPCMCHHBLIX
TCXHUYCCKUX CPCACTB, IIPCAHA3HAYCHHBIX HJISI NCCIICAOBAHUA U JICUCHU S 3a00JICBaHMI

BHYTPEHHHX OPTraHOB YEJIOBEKA.

1.5 Pa3BuTHe 0T€4EeCTBEHHOM DHIAOCKOINYECKON TeEXHUKH

OteuecTBEHHBIE SHJOCKOIBI MOABUINCH, B KoHIe 40-x romoB. MHorue
MEIUIMHCKHE METOJIMKH, U3BECTHBIE B MUPOBOM MEIMIIMHCKOW MPAKTUKE, y HAC HE
npUMEHSIUCH. 3a iepuof ¢ 1952 o 1961 r.r. ObuiM CO3/1aHbBI KECTKHE MEAUIIMHCKUE
SHJIOCKONBI MacCOBOTO MNPUMEHEHUS C JIMH30BBIMA ONTUYECKHUMHU CUCTEMaMH U
JAMIIAMH HAKAJIMBAaHWA: 3aJ0KEHBI OCHOBBI OTE€YECTBEHHOM JHJIOCKOIMYECKOU
TexHUKH. B 60-70 roapl tanapoCKonus cTajia MMUPOKO MPUMEHATHCA B XUPYPTHUH.

[xonsl, pyxkoBoaumeie fO. E. bepe3oseim, B. C. Mastom, 1O. A. Hecrepenko,
1O. M. TlanusipeBsim, b. B. IletpoBckum, U. 1. IIpynkoseiM, B. C. CaBenbeBbiM, B.
1. ®enoposbim, B. U. FOXTUHBIM U ApyruMu, BHECIH OOJBIION BKIIAJ B Pa3BUTHE U
MpOIaraHay HeOTIOKHOU JanapOCKOIHUH MPU OCTPBIX XUPYPrUYECKUX 3a00JI€BaHUSX.
D710 OBLI Mepuoj HECOMHEHHOTO TOPJKECTBA POCCHUHCKOW XMPYPTrMU W Hadayia dpbl
pa3BUTUSA ONEpaTUBHOM SHJOCKOIHHU. JlnHamuueckas JIAITapOCKONus,
JanapoCKONUYECKOe JIPEHUPOBAHHE OpIOIIHON  MOJIOCTH, PAa3JIMYHbIE  BUIBI
OpraHOCTOMHUU (XOJICHIUCTO-, TACTPO-, KOJOHO-) U JIPYTHe OIepaluu CTadu IHUPOKO
MPUMEHATBCA B  NPAKTUYECKOM  3APABOOXPAHECHWHM I JIEUEHUS  OCTPBIX
XUPYPIUUECKUX U TMHEKOJIOTMYECKUX 3a00J1eBaHni, HO OCOOCHHO BaKHOE 3HAYEHUE
OHM TPUOOpPENH B JICYCHUU OCTPOTO XOJICIHUCTUTA W OMyXOJICBOM MEXaHMYECKOU
KenTyxu. OTCyTCTBHE CHEUMAJIbHBIX HMHCTPYMEHTOB TOPMO3WIO JaJbHENIIEE
pa3BUTHE JIATAPOCKOIMMYECKON XUPYPIruH [5].

Hcnonp3oBanre BOJIOKOHHOW ONTHKH JJIS TIepeAadd CBETa U M300paKeHUs, a
TaKXe CBETOCUJIBHOM CTEPKHEBUAHON ONTUKHU OTKPHUIO HOBYIO 3M0XY B MEIULIMHCKOM
HAOCKOMUU: pa3paboTaHa OOJbIIas HOMEHKJIaTypa MNpUOOpOB, pa3padoTaHbl U

OCBOCHBI HOBBIC MCIUMIIMHCKHC MCTOAHNKHM JHWArHOCTUKH M JICUCHUA 3a00J1eBaHMI
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BHYTpPEHHUX OopraHoB. COBepIIEH KaYeCTBEHHBIN CKAYOK B TEXHUUECKUX MapaMeTpax
DHJIOCKOIIOB, 3HAYMTEIBHO TOBBIICHA HMH(POPHUATUBHOCTh  SHJIOCKOIMMYECKUX
pUOOPOB, OHU 3aHUMAIOT OJIHO M3 MEPBBIX MECT B PSIAY JTUArHOCTUYECKUX CPEJICTB.

Co3aganue HOBOTO TOKOJIEHUS SHJIOCKOIIOB C BOJJOKOHHBIMU CBETOBOJIaMH CTAJIO
BO3MOKHBIM OJ1arofapsi CO3/IJaHUI0 CIICIMAIBHBIX CTAIIMOHAPHBIX HCTOYHUKOB CBETA -
OCBETUTEJICH U CTIEIUATBHBIX KOMIUIEKTYIOIINX U3CIHIA.

Co3naHa U BBIMTYCKAETCS MPUHIMINAIBLHO HOBAsl SHIOCKONMUYECKAas TEXHHUKA -
TUOKHE SHJIOCKOIBI OOJBIION ITTMHBI C yIPaBIseMbIM JUCTAIBLHBIM KOHIIOM paboueii
4acTHU, TUOKUE DSHJIOCKOMbI JIi HCCIAEAOBAHUS KEITYJIOYHO-KUIIIEUYHOIO TpPaKTa:
CUTMOUJOKOJIOHOCKOIIBI U TACTPO1yOACHOCKOIIHI.

Ha ©0a3e HakomieHHOro ombiTa pa3pabOTOK, MPOM3BOJCTBA M aHaIU3a
PE3YJbTATOB SKCIUTyaTallid HSHAOCKOIMOB MPOBEAEHBI TITyOOKHE TEOPETHUUYECKUE U
AKCIIEPUMEHTANIbHBIC  HCCIEIOBAHUS  PA3JUYHBIX  ACHEKTOB  JHJIOCKOMUYECKON
TEXHUKH, U, B MIEPBYIO0 OYEPE/ib, BIUSHUS KaueCcTBa, HAJEKHOCTU U JIp. TapaMeTpPOB
KOMIUIEKTYIOIMX M3JCJIMH, a TakKe KOHCTPYKTUBHBIX I1apaMeTpOB Y3J0B Ha
AKCIUTYaTallMOHHBIE Ka4eCTBa JHIOCKOIOB. Pa3paboTaHbpl MaTeMaTHYECKHE MOJIECIIH,
MO3BOJIAIONINE  PACCUMTaTh  OXKHUJIAEMYH  HAQJACKHOCTh  PadOThl  DHIAOCKOIIA.
[IpennoxxeHa HOBas HIACOJIOTHS KOHCTPYKIIMM THOKHUX SHIOCKOIIOB B KOMILIEKTE C
OCBETHUTEJIEM, B OO0JACTH JKECTKHMX DHJJOCKOIOB II0OKa3aHa IEPCIICKTUBHOCTH
MIPUMEHEHUS TPAJIUCHTHOM ONTHUKHU.

B 1992-1996 r.r. Obutn pa3paOOTaHbl W M3TOTOBJICHBI TEPBbIE T'OJIOBHBIC
oOpa3ipl M3 HOBOTO psAa DSHAOCKOMNOB: curmouaokonoHockon CK-BO-5 wu
ractponyoaeHockon ['/[b-BO-5 B kxomiekre ¢ HOBOM monenbto ocBetutens OC-
15002, xecTkue 3HA0CKONBI - TUCTOIUTOTPUIITOP, THCTEPOCKOI, TOHKUE YHAOCKOBI -
netrckui rucrockorn, JIOP - apgockomn, apTpocKkoI U Jp.

Bonbiioe pa3zButue onepaTuBHON YHIOCKOMHUH C IIOMOIIBIO THOKUX SHIOCKOIIOB
npousonuio B 1970 u 1974 romax, Korjga MOSIBUJIUCH TI€pBbIE COOOIIEHUS 00
sHpockonuueckot — momumIkTomun (K. Tsuneoka, T. Uchida, Snonus),
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sHAOCKOMMUecKoi manuiuioc- punkreporomun (L Demling, M. Classen, ['epmanmns, K
Kawai e.a Anonus). DTu onepanuu B HaIIEH CTpaHEe CTAJIA BIIEPBHIC MPUMEHSITHCS B
kinHukax FO. M. Tlanueipesa, B. C. CaBensena, JI. K. Cokonosa, B. /1. ®enoposa, A.
A HMamumoBa (A C banansikun, }0. B. Bacunwses, 1O W. lammnrep). TpyanHo
MEePEOIEHUTh 3HAYCHUE THUX OIEpallnii, KOPEHHbIM 00pa30M WM3MEHUBIIUX TaKTHUKY
JIeYEHUS T00OpPOKAYECTBEHHBIX u 3JI0KQYE€CTBEHHBIX HOBOOOpAa30BaHUI
YKETyTOYHOKHIIIEUHOTO TPAKTA U KEITYHOKAMEHHOM 00JIE3HU, HO HUX OKHJAJIO Pa3HOe
Oynyiiee. DHAOCKOMMUYECKAsT MOJUIIKTOMHUS (DJIEKTPOIKCIU3US HOBOOOPA30BAHMIA)
HIMPOKO TNPUMEHSIETCS MPAKTUYECKH BO BCEX  YUPEXKACHUSAX, TAE€ €CTh
HHOCKOMHNYECKOe 000pyI0BaHKE U, O0JIee TOTO, CTalla UCIIOIb30BaAThCS MPHU JICUCHUH
paHHuX (OpM paka. IHIOCKOMMYECKas MAMUUIOC(HUHKTEPOTOMUS, HECMOTPS Ha CBOE
20-nete ¢ MOMEHTa pa3pabOTKU, U TEMeph MaJl0 MCIOJb3YeTCS akKe BO MHOTHX
00JIACTHBIX M KPYIHBIX TOPOJICKMX OOJbHUIIAX. A BeJlb UMEHHO C pa3paboTKoON 3TOH
ofepalyd OTKPBUIMCH HIIMPOKHE TMEPCHEKTUBBI HOBBIX BHJIOB UYPECHAMUIUISIPHBIX
BMEIIATEIbCTB, JKCTPAKIMM  KaMHEH, JUTOTPUIICUHU, DHAONPOTEIUPOBAHMUS,
HA300MJIMAPHOTO APEHUPOBAHUS.

Nrak, 70-e Toapl IPOILIK O] 3HAKOM Pa3BUTHUSI HEOTI0KHOM JIaapOCKOIUU U
orepanui ¢ MOMOIIbI0 THOKUX SHIO0CKOTOB. OCOOEHHBIE YCIIEXU OBLIN JOCTUTHYTHI B
JedeHun 3a00JieBaHUN MMaHKpeaTo- OWMapHOW CHUCTEMBI U, B YaCTHOCTH,
KETYHOKAMEHHOW OOJIC3HH.

Benukuii nepenoM B 3HIOCKONMUYECKONW XUPYPTHH, HA3BIBAEMBIN "OuepenHOM
dpanIty3ckoi peBosorueit”, HacTynuil B KoHile 80-X rooB, Koraa B KIMHAYECKYIO
MPAKTUKY OblJIa BHEJPEHA HOBAs OMEpAIHsl - JANapOCKOMMYECKash XOJICIUCTIKTOMHUS
(E. Muge, 1985, F. Mouret, 1987; F. Dubois et al, 1989).

B Tedenue AByX JieT 3Ta onepalys 3aBoeBaia MHUPOKYIO MOMYJIIPHOCTh BO BCEX
CTpaHax MHUpA U CTajla METOJIOM BBIOOpA B JICUEHUHU 3a00JICBAHHI KETIHOTO ITy3BIPS
(xonenuerut, moyumno3 u T.1 ). B Poccun ona BriepBrie Oblia BeinojiHeHa B 1991 1. B

kinHukax b. B. Ilerposckoro u B.C. Casensea (AC. banansikuh, FO. U. T'annunrep).
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Jlamapockomuueckass — XOJCIIUCTIKTOMHUS  TOBJEKIAa 3a CO0OM  MpOBEIACHUE
MHTPAOIEPAMOHHBIX XOJAHTUOTpaduu, XOJEAOXOCKOMUH, SKCTPAKIMU KaMHEH Hu
JUTOTPUTICHU, a 3aTeM CTalid BBIMOJTHATHCA XOJCAOXOTOMHUS U Pa3IMYHBIC
owmonurectuBHbie aHactoMo3bl ( C. WM. EmenssinoB ¢ coaBt, 1994, R Bailey, K.
Zucker, 1991, L K. Nathanson, 1993; D.Jones, 1994) [5].

JIOCTHKEHUS DHJIOCKOMMYECKUX TEXHOJOTUM B XUPYPrUU >KETYHOKAMEHHOM
OOJIE3HU U €€ OCIIOKHEHHM MPHUBEIU K TOMY, YTO SHAOCKOIMYECKUI METO/I JIeUCHHUs
CTaJl aJIbTEPHATUBOW TPAJAUIMOHHOMY XUPYPTHUUECKOMY METOJYy U PaJUKAIbHBIM
00pa3oM U3MEHUII IPUHITUIIBI €€ JICUCHHUS.

Benen 3a nmamapocKOmMUYECKOM — XOJEIUCTAIKTOMHUEH  TpuyMd  OXKUJal
HHAOCKOIMMYECKYIO XUPYPIUIO U B JAPYTHX pa3feiiax XUPYypruu MUIIECBAPUTEIBHOTO
TpakKTa.

[Ipexxne Bcero OBUIM peaNM30BaHbl XHPYPTUYECKUA OIBIT W BJIAJCHHC
HHOCKONMYECKOW TEXHUKOW TPH JICUEHUHU S3BEHHON 00JIe3HH U peduirokc-330(haru-
ta. Han- u moganadparmansHas crBosioBas Barotomus (F Dubois, 1992, A. C.
bamaneikun ¢ coaBt, 1994), 3amHsas cTBOJIOBass M pa3iaUYHbIE BUABI TEpeaHEN
cenexkruBHoM Barotomuu (N Katkhouda, J. Mouiel, 1991; S Shapiro et al, 1991, F
Gomez-Ferer et al, 1992; Th Taylor, D Bhandarkar, 1993; A. C banansikux ¢ COaBT,
1993; 1O. U l'annunrep, 1993, A. JI. Auapees, 1984), cenekTuBHas mpoKCUMaIbHAs
Barotomus (F.Dubois, 1991, W. Fasching, 1991), cenextuBHas BaroTomMusi c
npenupytomumu onepanusimu (J.Weerts et al, 1994), antupedrokcHble-
bynaomnukanus, tepecmiactuka u ap. (A. Cushieri, 1991, D. Dallemagne, 1991) - stu
DHAOCKOIMYECKUE OIepalid  MPOJSMOHCTPUPOBATIM  PAaBHYIO  XHUPYPTHUYCCKOM
() PEKTUBHOCTD, HO 3HAUUTEIIbHBIC MPEUMYILECTBA MOCJICONEPAIIMOHHOTO TIEPHO/IA.

2. Buabl 1 KOHCTPYKTHBHBIE 0COOCHHOCTH COBPEMEHHBIX IHI0CKOIOB

2.1 Ha3znavyeHue U KJIacCH(PUKANUSA IHTO0CKOINOB
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B oOmem ciyyae DSHIOCKOIIOM HAa3bIBA€TCSl yCTPOWCTBO, HMEIOIIEE
OCBETUTEIIbHYI0, HAOII0IaTeIbHYIO CUCTEMBbl M IIPUCIIOCOOJICHHS, TIpeAHA3HAYCHHOE
JUUISL BBEJICHUSI BO BHYTPEHHUE MOJIOCTH TEJIA YEJIOBEKA MAIIMH U MEXaHU3MOB C LEJIBI0
OCMOTpa U MPOBEJACHUS PA3TMYHBIX MAaHUMYJISALNUN. Bee AHIOCKOMNBI AEHSATCS Ha JiBa
OONBIIMX Kjacca: TEXHWYECKHME W MEIHIMHCKHE. MEIUIIMHCKAM SHIOCKOIIOM
HAa3bIBACTCA SHJIOCKOII, BBOAUMBIN BO BHYTPEHHHUE MOJOCTH U OpPraHbl YEJIOBEKA Uyepe3
€CTECTBEHHBIE KaHAJIbl WJIU XUPYPTUUECKUM ITyTEM.

B 3aBucHMMOCTM OT Ha3HA4YCHUS, MECAMUMHCKHUE DHHAOCKOMNBI JEHATCS Ha
CJIeAYIOIIUE TUTIBI (pUCYHOK 2.1):

- CMOTPOBOM — MEAWUMHCKUM HHIOCKON, MNPEAHA3HAYECHHBIM I
HCCJIEI0BAHUS] BHYTPEHHUX IMOJIOCTENW U OPTaHOB YEJIOBEKA MTyTEM OCMOTPA;

- OMOTICUMHBIN — MEIUIIUHCKUI PHIO0CKOT, NMPeTHa3HAYCHHBIN JJISI B3ATHUS
npoObl TKaHW ¢ TpeOyeMoro ydacTka I0JI BHU3YaJbHBIM KOHTPOJEM C IIEJbIO
MOCJIEAYIOMIEr0 TUCTOJIOTUYECKOTO aHAJIN3a;

- ONEPAlMOHHBIN — MEIULMHCKUN SHIOCKON, NpPEAHA3HAYECHHBIN I
MPOBEJCHUS] AUATHOCTUYECKUX, JICYCOHBIX M XUPYPTUUECKUX MAHUIMYJSALHUN MyTeM

BBEJCHUS HHCTPYMEHTOB M0J1 BU3yaJIbHBIM KOHTPOJIEM [8&].

MenuuuHckuin
SHIOCKON
v v v
CmotpoBoit OnepanoOHHBII buoncuiinsii

Pucynok 2.1 — Knaccudukanus 3H10CKONOB MO Ha3HAYEHHUIO

JIro6oi 9HAOCKOII COACPIKHUT OCBETUTCIIBHYIO U Ha6JIIO,IIaTCJIBHYIO CHUCTCMBHEI.

OcBeTuTenpHOE YCTPOMCTBO IHIOCKOTA — (YHKIIMOHATBHBIA y3€J YHAOCKOIIA,

BKJ'IIO‘IaIOHII/Iﬁ HNCTOYHHK CBCTa u APyruc JJICMCHTHI KOHCTPYKIHUH u
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MpeIHAa3HAYCHHBIA JUIsl  OCBemieHWsl HabOmomaemMoro obObekrta. [lpm  sToM
CBETOIPOBOASAIIAS CUCTEMA SHJOCKOINA MOKET OBbITh BBINOJHEHA B >KECTKOM WJIH
ruOKkoM ucronHeHuu. /g mepemadum cBeTa OT MCTOYHWKA, YCTAHOBJIEHHOTO BHE
DHAOCKOIMA, K €ro CBETOMPOBOMISIICH CHCTEME CIYXXUT CBETOBOJHBIM KaOeb
OHAOCKONA — (YHKIMOHAJIBHBIN y3€l, COCTOSAIIMNA W3 BOJOKOHHOTO CBETOBO/A, B
AIIACTUYHOMN 000JI0UKE, C MPUCOEAMHUTEIBHBIMU JIEMEHTaMHU.

HaGnrogaTenpHas cuctemMa SHAOCKOIA — YaCTH AHAOCKOIA, MPpeaHa3HAYECHHBIC
111 OpMUPOBAHUS U TEpe/iaun U300paxkeHns o0beKTa K HaOMoaaTemo (B )KECTKOM
WM THOKOM HCTIOJIHECHHUN ).

Pa3zHooOpas3ue 9HIOCKONMOB MO KOHCTPYKIIMM U HA3HAYCHUIO TpeOyeT
OTIPEJICTICHHOW MX KiacCU(UKAIMU, KOTOpas OCYIIECTBIAECTCS B COOTBETCTBUHU C
tpeboBanusimu ['OCT 23496 «3Oupockonsl MmeaunmHckue. OOIUMe TEXHUYECKUE
TpeOOBAaHUS M METOJIbI UCIIBITAHUI [9].

B 3aBucMMOCTM OT CHCTEMBI TMepelauyd HM300pakeHUs, HHIOCKOIIBI
MOAPA3IAEIAIOT Ha CIECAYIOIINE MOATPYIIbI:

- IH/I0CKOIIbI C BOJIOKOHHOI ONTHKOI — THOKHE U JKECTKUE IHIOCKOIIBI,
B ONTHUYECKONW CXEME KOTOPBIX HCMOJIb3YIOTCS TMOKHE BOJIOKOHHBIE CBETOBOJBI JIJIs
nepeaaun u3obOpaxenus. HeobxoaumMo uX OTIMYATh OT YHOCKOMOB C BOJOKOHHBIM
CBETOBOJIOM, B KOTOPBIX OCBEIICHHE HAOII0aeMOTr0 OOBEKTa CO3MAE€TCSI CBETOBBIM
MMOTOKOM, TI€pe/laBaeMbIM IO BOJOKOHHOMY CBETOBOJY OT MCTOYHHMKA CBETa,

YCTaHOBJICHHOT'O BHE UCCIIEyeMOW 00J1acTu;

- IHJI0CKOIBI C JUH30BOH ONTHUKOU — YHJO0CKOIIbI,
ornTHYeCcKas

HaOJTI0IaTeIIbHAST CUCTEMa KOTOPBIX MTOCTPOCHA C TIPUMEHEHUEM JINH3;
- IHAOCKONBI TYOyCHBbIE — IMPOCTEUIINE SHIOCKOIbI, MPEACTABIISIONINC
co0oi1 oJyto TpyOKy, KOTOpasi MOKET ObITh CHaOKEHa JTYTIOH.

I[JIH MMPUMCHCHHUA DHAO0CKOIId BA’)KHOC 3HAYCHUEC UMCCT NCITIOJIHCHUEC CTO pa60qeﬁ

qyaCcTH, T.C. TOM 4YacTu MCIHUIIMHCKOT'O J5HIAOCKOIIA, KOTOpad MOpaHazHadYCHa IJId
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BBEJICHUS B HCCIEAyeMYyI0 00JacTh U UMeeT (GOpMy U pa3Mepbl, COOTBETCTBYIOIINE
aHATOMHYECKOMY KaHaJy, 10 KOTOPOMY BBOAMTCS SHJIOCKOII.

B 3aBucMMOCTH OT KOHCTpYKIHMH paboOyeil 4YacTd, HIOCKOIBI IEIATCS Ha
CJICYIOIINE TUIIBL:

- rudKkue HHIOCKONBI — MEIUIMHCKAE ODHIAOCKONBI, pabodas 4YacTh
KOTOPOTO MOXKET IUIABHO U3TMOATHCS B OTPE/ICTICHHBIX TIpeIesiax;

- JKeCTKHe JHIOCKONBbI — MEIUIIMHCKHE DSHJIOCKOIBI, pabdodas dYacThb
KOTOPOTO BHITIOJIHEHA KECTKOM.

B 3aBucumMocTH OT BO3pacTa IMAaIMEHTOB, SHJOCKOIBI MOAPA3ICISIOT Ha
CIICYIOIINE BUIBL:

- IHIO0CKOIBI JIJIsl B3POCJbIX; - IHA0CKONbI IETCKUE.

Homenkinatypa SHIOCKOMOB JOCTATOYHO OOMIMPHA M 3aBUCUT OT O0JacTH
MEJUIIMHCKOTO TPWIOXKEHHS, a TaKXe OT IeTd MEIUIMHCKOTO BMEIIATehCTBA
(mIuarHocTHika, JeudeHue, xupyprus). B Tabmuie 2.1 npuBeneHa kiaccuduxaius
MEAWIIMHCKUX HHJOCKOTIOB B 3aBUCHUMOCTHM OT TIOJIOCTH Tela 4YeJoBeKa, IS
WCCJICIOBaHMSI KOTOPOH OH MpeaHa3HAueH, ITPU A’TOM HAMMEHOBAHHUE BUJA SHAOCKOIA

00pa3oBaHO OT MPUHSTOTO B MEJIUIIMHE HA3BaHUSI COOTBETCTRYIOMIEH mojocTH [10].

Ta0Omura 2.1 — Buael 1 Ha3HaueHHE DHIOCKOIIOB

HaumenoBanue 3H10CKONA Onpenenenue
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AMUHOCKOIT

LN

MeauuuHCKUN SHA0CKOII, BBOUMBIM
yepes Barajiuile JIJs UCCIEI0BAHUS
OKOJIOTUTOJTHBIX BOJ P OEPEMEHHOCTH

AHTHOCKOI

MenunuHCKUNA SHI0CKOM, BBOAUMBIN BO
BpEMSI OIIEPALINU YEPE3 pa3pe3 CTEHKU
KPYIHBIX KPOBEHOCHBIX

COCYJIOB JIJISl UCCIIEIOBAHUSI UX
BHYTPEHHEU MOBEPXHOCTHU

AHOCKOIT

~ 10 cm ——

MeaunuHCKUN 3HA0CKON, BBOAUMBIN
4yepes aHaJIbHOE OTBEPCTUE IS
VCCIICIOBaHUS U JICUeHUs 3a00JIeBaHUH

AHAJIBHOTO OTBEPCTHUS U HAYAIBLHOTO
OTZA€eNa IPSAMOU KUILIKU

AHTpOCKON

?0

MenunuHCKUNA 3HI0CKOM, BBOJUMBII
IyTEM MPOKOJIa CTEHKHA HUYKHETO
HOCOBOT'O X0/1a B BEPXHEUEIIOCTHYIO

Mmazyxy st UCCICAOBAHUA U JICUCHUA

ee 3a00JIeBaHu
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[Tponomkenue Tadbmmmpl 2.1

ApTpockon

MeauIMHCKUM YHI0CKOI, BBOJUMBIN
MyTEeM MPOKOJa B MOJOCTh KOJIEHHOTO

CyCTaBa AJIiiA UCCIICAOBAHUA U JICUHCHUA

ero 3a00JIeBaHu

MeauIMHCKUM dHI0CKOI, BBOJUMBIN B
Tpaxer U OPOHXHU JIJIsl UCCIIETIOBAHUS

UX BHYTPEHHEH IOBEPXHOCTH, JICUEHHUS
uX 3a00JI€BaHU U yaJeHus
MHOPOJIHBIX TeJ

bponxonzodarockor

MeauIuHCKUNA SHA0CKOM, COCTOSIIUM
u3 Habopa TyOycoB, BBOJUMBIX B
Tpaxer u OpOHXH, a TaK¥kKe Yepes

TOPTAHOIJIOTKY B MUILEBOT JJIsI
HCCJIEIOBAHNS UX BHYTPEHHEU
ITOBEPXHOCTH, JICUEHHUS UX

3a001€BaHUH U yJaJICHUSI HHOPOHBIX

TCI
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[Tponomkenue Tadbmmmpl 2.1

BenTtpukynockon

MeauIMHCKUM YHI0CKOI, BBOJUMBIN
BO BpEMs OIEpaIiy MPU BCKPBITOU
MIOJIOCTHU Yeperna B MO3TOBBIE

YKEITYTOUKH JIJIS UCCIICTOBAHMS U
JISYEeHUS UX 3a00JIEBAHUI

MeaunuHCKUN 3HA0CKON, BBOAUMBIN
4yepe3 rOPTaHOTJIOTKY U MUIIEBO/T B

JKCIIYAOK I UCCIICAOBAHMA U JICUHCHUA

ero 3a00JIeBaHu

I'ucrepockon

MeaunuHCKUN SHA0CKON, BBOAUMBIN
Yyepe3 BJIarajuiile B MOJIOCTh MaTKU JJIs

HCCICAOBAaHUA U JICUCHHUA €€

3200JI€BaHU
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[Tponomkenue Tadbmmmpl 2.1

Jyomenockon

MeauuMHCKUM YHI0CKOI, BBOJUMBbIN
yepe3 TOPTAHOTIIOTKY, MUIIEBOT U
KEIYJ0K B ABCHAAIATUIIEPCTHYIO

KHUIOKY JJI1 UCCIICAOBAHUS U JICUCHUS

ee 3a00JIeBaHU

Kononockom

MeaunuHCKUN 3HA0CKON, BBOAUMBIHN
Yepe3 aHATBHOE OTBEPCTHE B TOJICTHIN
KUIIICYHMK JJII UCCIICIOBAHUS U
JICUCHUS €ro 3a00JICBaHHI
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[Tponomxenne Tadmump 2.1

Jlamapockon

MeaunuHCKUN SHA0CKON, BBOAUMBIM
MyTeM TPOKOJIa OPIOITHON CTCHKHU B

OpIOIIHYIO MOJOCTH AJISl UCCIIEIOBAHUS

" JICYCHUA €C OPTaHOB

Jlapunrockorn

MeauImuHCKUNA SHI0CKOM, BBOAUMBIN B
ropTaHb JJIs1 UCCICAOBAHUS U JICUCHUS
3a00JIeBaHUH PA3INYHBIX €€ YIaCTKOB

JIMTOTPUNTOP-LIUCTOCKON

(

¢ 7&—— S

- .\m

IMucrockon, nperHa3Ha4YEeHHBIN IS
poOieHus1 KaMHEH B MOYEBOM ITy3bIpe

moa BU3yaJIbHBIM KOHTPOJICM
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[Tponomkenue Tadbmmmpl 2.1

MGI[I/IaCTI/IHOCKOH

MeauIMHCKUM SHI0CKOI, BBOUMBbIN
ONEPATUBHBIM ITYTEM ITPU BCKPBITHUU
TPYJHOM CTEHKHU B MOJIOCTh

CPCaAOCTCHHUA AJIA NCCIICJOBAHUS U
JeueHus 3a00JICBaHNM ce OpraHoB

Muesockon

P

MeauIuHCKUNA SHI0CKOM, BBOAUMBII
IIyTEM IPOKOJIa B CIIMHOMO3IOBOM KaHaJI
JUISA €T0 UCCIeA0OBAaHUS

/"‘,/,' f\ -,_:
S~ _—
MeauIMHCKUM YHIOCKOII, BBOIUMBIN I10
152 100 mm
: - HIKHEMY HOCOBOMY XOJ1y B
T HOCOIJIOTKY JJIsl UCCJIEIOBAHUS U
|
\ . ne4yeHus 3a00J1€BaHUN CITyXOBOU
R~
= Tp}I6BI
OTOCaJILIIMHTOCKOII
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[Tponomkenue Tadbmmmpl 2.1

OTockor1

MeauuMHCKUN YHI0CKOI, BBOJIUMBIN B
HAPYKHBIN CIIyXOBOM IIPOXOJI JJIS
WCCJICIOBAHUSI M JICUYCHUS 3a00JICBaHHIMA

CI[yXOBOT'O TIpOX0/1a ¥ OapabaHHOI

IMCPCIIOHKH

IIuenockom

MeaumuHCKUN 3HA0CKON, BBOAUMBIM
BO BpPEMs XUPYPrUYECKON Onepaiuu Ha
BEPXHUX MOYEBBIX ITyTAX YEpe3 pa3pes

[IOYKHU B €€ JIOXAaHKHU VI UCCJIEIOBAHUS
U JiIeueHus uX 3a00JIeBaHUI

— =~ 25Cm

PexkTockorm

MeauIuHCKUN SHA0CKON, BBOAUMBII
yepe3 aHaJIbHOE OTBEPCTHUE IS

HCCJICAOBAaHM U JICUCHUA 3a00JIeBaHMI

IIPSIMOY KMIIKHA U HWKHETO OTAENa
So0pa3Hoit (CUrMOBUIHOM ) KUIIIKU
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[Tponomkenue Tadbmmmpl 2.1

MeaumuHCKUNA SHA0CKOM, BBOAUMBIN B
MMOJIOCTh HOCA JUIS UCCIIEIOBaHUS U
JIEYEeHHU ee 3a00JIeBaHUI

PuHockon

32




[Tponomxenne Tadmump 2.1

CurMoun1ocKon

MeaumuHCKUNA 3HA0CKOM, BBOAUMBII
yepe3 aHAIIbHOE OTBEPCTHE U MIPSAMYIO
KUIIKY B S-00pa3Hyto (CUTMOBUIHYIO)
KUIIKY JIJI1 UCCIEAOBAHUS U JICUCHUS

ee 3a00JIeBaHUI
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[Tponomkenne Tadbmmiml 2.1

= = =
O -
e i

Topakockorn

MeaunuHCKUN 3HA0CKON, BBOAUMBIN
MyTEM NIPOKOJIA TPYIHOU KIETKHU JJIs

UCCJIEIOBAHUS U JICYCHUS 3a00JIeBaHUI
OpraHoOB IUIEBPAJILHOMN MOJOCTH

Yperepockorn

MeauuuHCKUN SHI0CKOT,
MPOBOJIMMBIN Yepe3 HUCTOCKOM JJIs

HCCJICAOBAaHN U JICUCHUA 3a001eBaHMI
BCPXHUX MOYCBBIX HYTGI\/'I
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X0JIEJOXOCKOIT

MeauuMHCKUN YHI0CKON, BBOIUMBbIHN
BO BpeMs OIepaliiy Ha >KETYHBIX
MyTSAX Yepe3 pa3pe3 00IIero KeIIHOTro
MPOTOKA JIJISI €r0 UCCIEAOBAHUS U
JeueHHs 3a00JIeBaHMI

[epBukockomn

MeauIuHCKUNA SHA0CKOMN, BBOJUMBIMI
yepe3 Biarajuiile B KaHasl MEUKH

MaTKH I UCCICA0OBAHU U JICUCHUA

ero 3a00JIEBaHUN

[Tponomxkenue Tabmuupl 2.1
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[ucTockon

MeauIuHCKUNA SHA0CKON, BBOJUMBII
10 MOYEUCITYCKATEIIbHOMY KaHaIy JJIs
HCCJICIOBAHUS U JICUCHUS 3a00JIeBaHUMN

MOYCBOI'O ITY3bIPA H BEPXHUX MOUYCBBIX

IyTen
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” ‘ ) HHCTOCKOH, HpeI[HaBHaLIeHHBIﬁ JJIA
-
yIJICHUSI OITyXOJIEBBIX TKaHEH TpU

aZICHOMC HpG,HCTaTCHBHOﬁ KCJIC3bI

BBCACHUCM 1101 BU3YaJIbHBIM

KOHTPOJIEM AJIEKTPOIPOBOISAIIECH

( , h PEXYIIEH NETIIN, MOAKIIIOYCHHON K

/!
et/

L[MCTOCKOII-PE3eKTOCKOIT TEHEPATOPy TOKOB BBICOKOM YaCTOTHI

MeaumuHCKUNA SHA0CKOM, BBOAUMBIN B
MUILEBO I UCCIICIOBAHUSI

BHYTPEHHEW MOBEPXHOCTH U JICYEHNUS

ero 3a00JIeBaHu

330¢arockorn

2.2 CTpyKkTypa, YCTPOHCTBO U NPUHIMII ACHCTBUS JHAOCKONNYECKHX CUCTEM

2.2.1 CTpyKTypa 3HIA0CKONNYECKHUX CHCTEM

OHJocKkonMYecKas — ammapartypa — 3TO  COBOKYIIHOCTb  ONTHYECKHX,
MEXaHUYECKHUX, JIEKTPOHHBIX U CBETOTEXHUUECKUX CUCTEM, 00bEIUHEHHBIX B €TUHBIHI
MeTUIMHCKHM mpubop. biok-cxema sHmockomna (pucyHOk 2.2), B o0mieM ciyuae,
BKJIIOYAaeT B ce0s CIEyIolue dJEMEHThl: HCTOYHUK cBeTa |, KOHIEHcop 2,
BOJIOKOHHBIN CBETOBOJ 3, MEPEXOIHOE YCTPOMCTBO 4, CBETOMPOBOAIIYIO CUCTEMY J,
BKJItOUasi cucreMy (OpMHUpPOBaHMs IMydKa MOJCBETKH 6, OOBEKTHB SHAOCKOMa 7,
CUCTEMY TMepenaun u3oO0pakeHus 8, oxkymsap 9, ¢oroammapar 10, 3amomuHaromee

yCTpOMCTBO 11, TeIeBU3MOHHBIN 00BEKTUB 12, TeIeBU3UOHHYIO Kamepy 13, MOHUTOD
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14. Tlpu >ToM mo3urmert 16 oTMeueHa u3zydaemas OMOJIOTMYECcKasl TKaHb, 15 — rias
HaOmogaTend. DneMeHTsl | — 6 00pa3yloT OCBETUTEIBHOE yCTPOWMCTBO, a 7— 14 —

HaOJII0/1aTeNIbHYI0 cucTeMy sHaockora [10].

1 12 13 14
—9 10
7 8 9 15
16
6 5 4 3 2 1
Pucynok 2.2 - biiok-cxeMa ONTH4YeCKON CUCTEMBI d3HA0CKONa B
KOHKPETHOU KOHCTPYKIIUHU DHJIOCKOMA OT/AENbHbIE OJOKHU MOTYT

OTCYTCTBOBATH, IIPUYCM CYIICCTBYIOT PA3JIMYHBIC BAPHUAHTHI HCIIOJIHCHHA 3JICMCHTOB
CXCMBI.

CoBpeMeHHBbIE 3HIOCKOIbI COCTOSIT U3 YIPABIIIEMON AUCTAILHON YaCTH, THOKOM
CPEIHEN YacTU IPOKCHUMAJIBHO PACIIOJIOKEHHOW CHUCTEMBI YIPABJICHUS U OKYJIIPA,
rMOKOro IIHypa CBETOBOJA MJI1 IEpeladd «XOJOJHOTO» CBETa OT MCTOYHMKA
OCBEILEHUS Ha PabouyIO MOBEPXHOCTh 3HJOCKOIA U BOJIOKOHHOONTHYECKON CHCTEMBI
uig nepenaun uzoOpaxenus. Ilomaua BoAbl, BO3Ayxa, acmupanus COIAEPKUMOIO
OpraHoB OCYILECTBIISIETCA AaBTOMAaTHYECKH. B 1IuCTaNIbHOM 4YacTW HHAOCKOIA
pacrnojararoTcs KOHIIEBOE OKHO CBETOBOJA, OOBEKTHB, OTBEPCTHUS KAHAJIOB IS
UHCTPYMEHTOB, AacHHpaluy >KUJKOCTH U COIUIO KaHala «BOAa/BO3Ayx». Y
OpOHXOCKOIIOB,  XOJIEIOXOCKONIOB M  BEHTPUKYJOCKOIIOB  CHCTEMa  IOJA4M
«BOJIa/BO3AYX» OTCYTCTBYeT. brarogaps 31acTuyHOCTH U OJBUKHOCTU AUCTAIHLHOTO
KOHIIA 9HAOCKOIIA, YIPABJISIEMOMY IIEPEMEILICHUIO €r0 B OHON WM IBYX IUIOCKOCTSX,

CTAHOBHUTCA BO3MOKHBIM OCYHICCTBJIATH HC TOJIBKO TIH&TCHBHBIﬁ OCMOTP MOBCPXHOCTHU
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MOJIBIX OPTaHOB, HO W BBIMOJHATH NPHUIIEIbHYIO OHOMCHIO W3 IMATOJOTHYCCKUX
o0pa3oBaHUM.

Ha3nauenme »HAOCKOMa ompenenseT ero IHHY, HapyXHBIH IUaMeTp,
KOJMYECTBO W JHAMETP WHCTPYMECHTAIBHBIX KaHAJIOB, PACIOJOKCHUE OITHKH
(OokoBasi, CKOIIICHHAsl, TOpIEBasi), HaJIWYWe DJIEBATOPOB, CHUCTEMBI MOJAYH

«BOJIa/BO3IYX», TUAMETP U KOJIMYECTBO OUONICUHHBIX KaHAJIOB U JP.

2.2.2 YCcTpOMCTBO 3HAOCKONMUYECKHX CHCTEM

DHJIOCKOMBI — ONTUYECKUE MEIUIMHCKUE MPUOOPHl C MWIMHAPUYECKUMHU
JIMH3aMHU SIBJISIFOTCS MIPEIMETAMHU MHOTOPA30BOr'0 MCIIOJIb30BAHUS, COCTOSIIIUN U3:

- OKyJIsIpa;

- pa3zbema JJis CBETOBOJA C HABUHUYECHHBIMU aJanTepaMu JJisi CBETOBOJIOB
JIPYTUX U3TOTOBUTENEH;

- 3aIlIUTHOM TpPYOKM U3 HEPXKABEIOIIET0 Marepuaia, IOKphIBAOIIEH
CUCTEMY UWJIMHJIPUYECKUX JINH3;

- BCTPOCHHOT'O CBETOBO/Ia U3 CTEKIJIOBOJOKHA.

XKectkre SHIOCKOMBI TOCTABISIIOTCS B BUJAE HAOOPOB KOMIIOHEHTOB.
MuHUMaNbHBI  KOMIUIEKT TTOCTaBKH COJIEPXKUT JKECTKHE OINTUYECKHE TPYOKH,
TpOakapbl, OCBETUTEIh M HAOOp MHCTPYMEHTOB /I JIMarHOCTHKU W TMPOBEIACHUS
TEpareBTUUECKUX MPOUEAYP WU XUPYPTUUECKUX ONEpaIUi.

XKecTtkue HHIOCKOIIBI TOAPA3ICTSIOT Ha ABE OOJIBIITNE TPYIIIIHI, OJTHA U3 KOTOPHIX
IpeIHAa3HauYeHa Ul NIOrPYKEHUsS B IOJIOCTh TEJIa Yepe3 €CTECTBEHHbIE OTBEPCTHS, A
BTOpas IpyIIia, Ha3blBacMas JarnapoCKOnaMu, — Yepe3 OJIMH I HECKOJIBKO ITPOKOJIOB.
K namapockomnam TpaaUIIMOHHO OTHOCST TOJIBKO TE€ SHJOCKOIBI, KOTOPHIE
npeaHa3HavYeHbl Il MCCieAoBaHUN OpronrHo#M mosioctd. IIpu 3TOM, HecMOTps Ha
OTCYTCTBUE NPUHIUITHAIBHBIX KOHCTPYKTHUBHBIX OTJIMYMH, JAlapOCKONaM YacTo
MIPUCBANBAIOT CHELHUAIBHBIE HA3BaHHWS B 3aBUCHUMOCTH OT HCCIIEAYEMOM MOJIOCTH

(cuHyCKOMBI, HEPPOCKOTBI, METLBUCKOIBI U T.JI.).
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Jlanmapockoribl, KaK MpaBUiio, MPEICTaBIsAIOT cOO0N HAOOpPhl HHCTPYMEHTOB, B
MUHHAMAJIbHBII KOMIUIEKT IOCTABKU KOTOPBIX BXOAST CTUJIETHI, TPOAKAPhI, ONTHYECKUE
TpyOKH (B JaHHOM cllydae Ha3bIBacMbI€ JAMapoCKONaMu ), HHCYQISTOP, OCBETUTENb U

Ha60p HHCTPYMCHTOB JJJISI JUATHOCTHUKH U IMIPOBCACHUS TCPAIICBTUYCCKHUX IIPOLICAYP.

Tpoakapbl (pucyHok 2.3) pa3iuyHbl O YCTPOHCTBY u pazmepam. OHHU
npeaHa3HayeHbl Al Oo0ecreueHus: JOCTyIa K ONEpalMOHHOMY TOJI0 M CO3JaHHs
OTepaIoHHOr0 MpocTpaHcTBa. [IpeacTaBisaioT coboif mobie TPYyOKH, COAepIKaIIe
OJIMH WJIM HECKOJIBKO KaHAJIOB PA3IMYHOT0 HA3HAYCHUS: ONTUICCKUN KaHa, KaHaJ JJIs
3aKa4YK{ Ta30B WIHA JKUJIKOCTH, HHCTPYMEHTANBHBIA KaHaT U Jp. B 3aBUCHMOCTH OT
HAa3HAUCHUS KaHAJIOB, TPOaKap MOXKET cojaepkaTh (PUKCATOPBI I ONTHYCCKUX
TpYOOK, OJTUH WJIK HECKOJIBKO KAaHAJIOB IS yIIPABJICHUSI Ta30BBIMU WIIH KUJIKOCTHBIMU
MOTOKaMH, ajanTepbl JUIsl TOJCOCAUHEHUS pa3JIMYHBIX HMHCTPYMEHTOB U T.1.

HapyxHas MOBEpXHOCTh TpPOAKapoB MOXET OBbITh KpPYIJIOM UM HEKPYTJIou

(AITUTITUYECKOM, OBAIBHOM | JIp.)
—
A —__——y
e ———————————————————————— L]
—

Pucynok 2.3 - Tpoaxkap

)

(3

(&
Pucynok 2.4 - Tpoakap co ctuneroM (J1anapockon)

JIJisi poKkoia CTEHOK TMOJIOCTEeH BHYTPh TPOAKapHOW TPYyOKH BCTaBISIOT CTHUJIET

(pucyHOK 2.4) — MHCTPYMEHT JIJIsl BHITIOJHEHUS TIPOKoJa (MyHKIuK). B 3aBucumoctu

OT KOHCTPYKTHUBHOI'O HCIOJHEHUS, IUKTYEMOTO HAa3HAYEHHEM, OHU MOTYT HUMETh

pasznuyHyo (popmy pabodero KoHIa: TUPAMUAAIBHYIO (TPEX- WIH YEThIPEXTPAHHYIO)
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u koHn4eckyto [10]. Cuctemsl TpoakapoB U MPUHAIICKHOCTEN K HUM MPECTABIICHBI
Ha PUCYHKE 2.5.

B KOMIUIEKT NOCTaBKU MOTYT BXOAUTH HECKOJIBKO TPOAKAPOB, OTIMYAIOLIUXCS APYT
OT JIpyra He TOJbKO KOHCTPYKTHUBHBIMU IPU3HAKAMU, HO U JIMHEWHBIMU [1apaMeTpaMH,
a TaKKe HECKOJIBKO ONTHUYECKUX TPYOOK, OTIIMYAIOLIMXCS HallpaBJIeHHEM 0030pa.

XKecTtkue 3HIOCKOMBI CHAOXKAIOTCS HAOOPOM CHEeNU(DUUECKUX HHCTPYMEHTOB U
COOTBETCTBYIOIIMX anmnaparoB. Kpome HHX, 3HIOCKONHUYECKHA Ha0Op MOXET
JOTIOJTHUTENBHO BKJIIOYATh BUACOKAMEPY C BBIXOJOM Ha CTaHAAPTHBIA MOHUTOP WJIU
BUJICOMAarHUTO(OH, HACOC JIJIsl acTIUpaliy (0Tcoca) U UppUrauuu (Hakadku).

OHJOCKOIIBI ~ CKOHCTPYHMPOBAaHbI ~ TakMM  00pa3oM, UYTO  ONEpPAaTUBHOE

BMEILIATEIbCTBO JJIsl MAMEHTa OCTAeTCAd MEHee TpaBMUpPYHOUM. Kaxaplii rox 3tu
npuOOPBl MPOXOAAT HPOBEPKY B XOJE COTEH ThICAY OOCIEIOBAaHUN NAlMEHTOB.
OnTtuueckue NOpUOOpPHl HAMHOTO  YYBCTBUTEIbHEE HHCTPYMEHTOB, OOBIYHO
npuMeHsieMbIX B MenuuuHe. [losToMy OHH TpeOyroT OepeKHOro oOpalleHus H
NPOBEPKM HA TMPABWIBHOCTh (YHKIIMOHUPOBAHUS WM HA HAIWYUE TPU3HAKOB
HNOBPEXACHUN Tepell U Mocie KaXI0ro NpUMeHeHus Ha mnanuenrte. HempaBuibHoe
oOpallleHHE U UCII0JIb30BaHNE HHCTPYMEHTA MOYKET IPUBECTU K OBPEXKACHUAM TKaHH,
BO3HMKHOBEHUIO MHQEKIMI WM TOJIOMKE HHCTpyMeHTa. PaccMoTpuMm CTpyKTypy

OHAOCKOIITNYCCKOI'O 060pyz[013aH1/151 Ha IIPUMCPE KCCTKHUX OHIAOCKOIIOB KOMIIAHHMHN

KARL STORZ (pucynku 2.6 -2.10).
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I'mnb3a Tpoakapa c
ABTOMATHYECKHM KJIaIaHOM
quametp 5,5-12,5 mm

['unb3a Tpoakapa c
IUTYHIKEPHBIM KJIallaHOM

auamerp 5,5-12,5 mm
[

r——-
Loy

I'mib3a Tpoakapa ¢

YIPaBISEMbIM BPYYHYIO
3aMOPHBIM KJIAallaHOM

muametp 5,5-12,5 mm :

g

(oo

MUPAMUIATEHBIM HAKOHEYHHKOM
auametp 5,5-12,5 mm

Cruner Tpoakapa ¢
Konnueckwnii
auametp 5,5-12,5 mm
< i)

Tpoakap ¢

(ORI L))
]

dBTOMATHYCCKHUM 3alIUTHBIM MCXaHH3MOM

HaKOHEYHHKA
mametp 5,5-12,5 mm

>

E

<

ObTyparop (cTuier)
aumametp 5,5-12,5 mm

i)

Konyc ®ukcarop

Tpoakapa
(8wl

Tpoakap B cbope

mametp 5,5-12,5 mm

IR
& |+
d

Wria Bepewa s uncydusiuun
mmamerp 2.0 mm, mna 80-200 MM

oy i

1]

| !F__J

«é)

Pucynok 2.5 - Cucrembl TpoakapoB U NPUHAJIEKHOCTEN
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Pucynok 2.6— Buemnuii Bujz sHg0ckona KARL STORZ
D+@+®

Pucynok 2.7 — Baemnunit Bug saa0ckona KARL STORZ ¢ OKYJIIpHBIM ITEPEABHKHBIM

MCXaHHN3MOM

Pucynok 2.9 - Bremnuii Buz sHockona KARL STORZ ¢ pazsemom C-mount
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Pucynox 2.10 - Buennuii Bua sHockona KARL STORZ ¢ pazseMom DCI

Ha pucynkax 2.6 - 2.10 uudpamu nmokazassl clIeIyIOIIME CUCTEMbI SHAOCKOIA:

1 — aJJallITCPp IJIs1 CBCTOBOAA, OTBHHHHBaeMBIﬁ, COBMECTHMBIHN C HpI/I60paMI/I

Mapok KARL STORZ, Olympus/Winter u Ibe;

2 — ajlanTep NI CBETOBOa, OTBUHUYMBAEMbI, COBMECTUMBIN C MPUOOpaMu
mapku Wolf (9-mMMm 1miTekepHoe coelMHEHNE);

3 — ITyLep M7 CBETOBOAA, O€3 ajamrepa, COBMECTHMBIN ¢ IpuOopaMu

mapok ACM, Eder u Zimmer (7,5-MM mTekepHOE COEAMHEHHE);

4 — KOJIBIIO KOJMPOBAHUS 1IBETA JUIs HAITpaBJIeHUsI 0030pa ONTUKY (PUCYHOK
2.11):

— 3eseHblid = 0 rpagycos;

— yepHeli = 12 rpagycos/45 rpamycoB; — kpacHbli = 30 rpamaycos,

(bpoHTATBHO;

— xenTeil = 70 rpaaycoB, TaTepaIbHO;
— cunuii = 90 rpagycoB, JaTepanibHO;

— 6esnblii = 120 rpagycoB, peTpOCIEKTUBHO.

S) — OKYJISIp;

6 — 3alIUTHas TPyOKa;

7 — MapKUPOBOYHOE KOJbLIO «Autoklavy ;

8 — oO0Oo3HayeHWe THUMA ¢ HampaBlIeHUs 0030pa  OINTHUKH.

COOTBCTCTBYIOHH/IG 6YKBGHHBI€ COKpalCHUA II0CJIC 0003HAUCHUs THUIIA

O3Ha4aroT.
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A = 0/6 TpagycoB, ipsiMo;
B =30 rpagycoB, ppoHTAIBHO;

C =70 rpamycoB, JaTepanbHO;
D =90 rpagycos, natepaibHO;

E =120 rpanycoB, peTpOCIEKTURHO;
F =12 rpagycoB/45 rpagycos;
Crnenyromast nanee Oyksa W (Mpy HaJIMYKK) O3HAYAET MIUPOKUM YTo;
9 — 00BEKTHB U TUCTAILHBIN BBIXOJ CBETOBO/IA;
10 - pazwsem C-Mount;

11 - d¢doxkycupyromee Koieco i OKYJAPHOTO MNEePEeIBUKHOIO
MeXaHU3Ma

OIITHKHU;

12 —pazwem DCI;

0%«

120

300‘

— 700

\

120°

Pucynok 2.11 — Hanpasnenue 0630pa 3HI0CKOTIOB

OnHuM U3 MEepPHEeCKUBHBIX HAIpaBiIeHUN pa3pab0TKu KoMmmaHnuu KARL STORZ
SBIISICTCS SHJIOCKomMYeckas cuctema «dHpoxamencon» (EndoCAMeleon) — 3T0
HHJOCKOMUYECKass CHUCTeMa CO CICeHHAIbHOM ONTHUKOM, KoTopas Ojaromaps

* [¢] (¢]
Kauarolencsl Mpu3Me MO3BOJIIET yCTaHABIMBATh yroa oo3opa 1 ot 0°mo 120° mpwm
MPOBEJCHUN DSHIAOCKOIMYECKUX HCCICIOBAaHUN W onepanud. BHeEmHuNd BUI WU
NOSICHEHUS PaOOThI PHOCKOIA OKa3aHbl HA pUcyHKax 2.12 u 2.13. DTOT HUHCTPyMEHT

IMPHUMCHSCTCH B JIAIIAPOCKOIINH, TMHCKOJIOIMHY, YPOJOIruu, I€AUaTpun U TOPAKOCKOIINH
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JUIs  OCBELIEHWsT M  HAONIOJEHMs 3a ONepaloHHBIM nojeM. Bpamenue
PEryJIupoBOYHOrO KOJbla 2 (pucyHOK 2.13) B HampaBIeHUU OJHOW W3 CIIEAYIOLINX
CTPEJIOK JaeT BO3MOXKHOCTh MOBOPAYMBATHCS KaualoIeics Mpu3Me 3, 0 HAaHECEHHBIM
ob6o3HayeHusM yria 4. JlaHHbIE WHCTPYMEHTBHI MOXKHO CTEPHJIM30BaTh MapoM IpH
temrniepatype no 134 °C + 3 °C. B coOpaHHOM BHJE€ HWHCTPYMEHT MOKHO
CTePHJIN30BaTh (PPaKIMOHUPOBAHHBIM (OPBaKyyMHBIM MeToJoM. Ilo okxoHuaHwmu
npoliecca CTEPUIN3aIMK OXJIaX/1al0T €eMKOCTh 10 KOMHATHOM TemnepaTypbl. Henb3s
OYHIIATh ONTUKY 3TOTO YCTPOICTBA C OMOILBIO YJIbTPa3ByKa UiIU (PU3NOIOTHIECKOTO

pactBopa.

Pucynok 2.12 — BHemnuii B sHa0xaMesneona KARL STORZ
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Pucynok 2.13 — Duaoxameneon KARL STORZ B pabote

2.2.3 PeKTOCKOII ¢ BOJIOKOHHBIM CBETOIHOA0M

Pextockonbl ¢  BOJOKOHHBIMH  cBeTtoBogamMu Pe-BC-3 wu  Pe-BC-5
npeaHa3Ha4YeHbl ISl JUArHOCTUKHM 3a00JieBaHUN MPSAMOM U HIDKHEro OTJena
CUTMOBHJIHOW  KHUIIOK. [IpumeHseTcss B  XHPYpPrUYECKHUX, TEpPaNEeBTUUYECKUX,
WHOEKITMOHHBIX OTACICHUSIX OOJBHUIL M JIETCKHUX JICUCOHBIX YUPEKICHUN, a TAKKE B

KaOWHETAX MOJUKIUHUK.
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PexTockonbl mocraBmsroTcst ¢ ocsetutesimu OC-150-01M TV 64-1-3515-81,
OC-150-03 TY 9442-058-17493159-95 , OBC-1 TV 3-3.1383-84, a Takxe 0e3 HUX.

Bunumoe yBennueHue ynsl 4711 00bEKTa, pacloiaoKeHHOTo Ha paccTostHu 300
MM OT ee oObekTHBa - He MeHee 2. Jlyma obecrmeuumBaeT MOMyUEHHE PE3KOTO
n300paxkeHust 00bEKTa, HAXOSAIIETOCs Ha paccTossHUU 10 MM OT AMCTaIBLHOTO TOPIA
TyOyCOB BCEX JJIMH MTPHU HAOIIO/ICHUH TJIa30M C aMeTponuel B mpeaenax =5 m'l.

OCBEIIEHHOCTD MOJISI 3pEHUsT HAa PacCTOSHUU 25 MM OT TOpLA BOJIOKOHHOTO
CBETOBOJIa TyOycoB mpu mepenade cBeta oT ocerurens Tuma OC-150-01M uyepes
CBETOBOM Kkabenb auamerpom 5 MM, He meHee 10000-20000 nk.

OCHOBHBIM OTJIMYMEM PEKTOCKONOB C BOJIOKOHHBIMH CBETOBOJAMH SIBISAETCA
METOJI OCBELICHHS] HCCIeayeMoro o0bekTa. (OCBelIeHHE OCYIIECTBISIETCS OT
OCBETUTEJI 4Yepe3 TUOKHIl CBETOBOM Kabelb AuUaMEeTpoM 5 MM U Jajiee 4Yepe3
CTEKJIOBOJIOKHO, BMOHTUPOBAHHOE B KaXKIblii pEKTOCKONMUYECKH TyOyc. OCHOBHBIMU
y3J1laMU PEKTOCKOTMOB SABIISIIOTCS: TyOyChl ¢ 00Typatopamu, pydka; Jyla, 3alldTHas
KpBIIIKA U HMHCTPYMEHTHI ISl XUPYPrUYECKUX MAHUMYJSUUA B COOTBETCTBUU C
pucyHkoMm 2.14. K 4ncity OCHOBHBIX y3JI0B PEKTOCKOINOB IJISI B3POCIIBIX OTHOCUTCS
TaKXe aHOCKOIL.

TyOychl, BXOIsAIIME B KOMIUIEKT PEKTOCKONOB, Pa3IUYarOTCs MO pa3Mepam
(nnametpy u nimHe). KoHCTpykumst Bcex TyOycoB oamHakoBas. Kakmplii u3 HUX
COCTOUT W3 HApPY>KHOM M BHYTPEHHEW TPYyOOK, MEXIYy KOTOPBIMH pACMOJaraercs
CTEKJIOBOJIOKHO. Ha nucTasbHOM TOpIIE CTEKJIOBOJOKHO MMEET BHUJ CBETAILLErOCs
KoJsblla. Ha mpokcumanbHOM KOHIIE TyOyCOB UMEETCSl 3aMOK JJIsl KPETUICHUS CMEHHBIX
y3JI0B (00Typaropa, 3allMTHOM KpBIIKK, Hacaaku). Ha Hapy>KHOW MOBEPXHOCTH
TyOycOB, KpoMe€ KOPOTKOTro (IIPOKTOCKOIIA), HMMEIOTCS PHUCKH ¢ IudpamMu s

OIIPCACIICHUA I‘Hy6I/IHbI BBCIACHHUA B HCCIICAYCMYIO ITOJIOCTD.
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Kpslmka 3ammrHas

HarHeTaresb 6)
a) pydKa
- B)
r)
n) O

a) Pextockon B cbope (20 mm, ninunHoit 30 cM); 6) aHOCKOI; B) TYOYChI C 00TypaTopamu;
T') IMUIMIBI [T OMOTICHU OOJBINNE; 1) BaTOASPKATENb

Pucynok 2.14 - Y371bl peKTOCKOIIOB ¥ MHCTPYMEHTHI ISl XUPYPTUH

B ornuume ot TyOycOoB aHOCKON  3aKaHYMBACTCS  OJMBOOOPA3HBIM
HAaKOHEYHUKOM, 3aMEHSIOIIMM HAKOHEYHHUK oOTyparopa. BHyTpu HakoHe4YHHKa
PacCIoJIOKEHO HAKJIIOHHOE 3€pKajio; Ha OOKOBOI MOBEPXHOCTH HAKOHEUHUKA HAIPOTUB
3epkasia umeercss orBepcthe. C MMOMOIIBIO 3€pKajla U OTBEPCTUS MPOUCXOIUT
OCBEILIEHUE HCCIEAYEMOT0 00bEKTa, a TAKKE €ro HaOJII0IEHNE B OTPAXKEHHOM CBETE.

OOTypatopsl (CTUIYCBI) CIIyXaT JJisi oOecreueHus: 0e30MacHOTO BBEJCHUS
TyOyCOB B MPSIMYIO KHINKY W JIJIi TIPEIOXPAHEHUS WX OT 3arps3HEHUs B IMPOIECCe
BBeneHus. OOTyparop 3aKkaHYMBAETCS OJMBOOOPA3HBIM HAKOHEYHUKOM (OJIMBOH),
HMMEIOLIUM I1a3 JJIsl IPOXO0KICHUS BO3/1yXa.

Kaxnpiii TyOyc yKOMIUIEKTOBaH OOTYpaTOpOM COOTBETCTBYIOUIEH HJIUHBI U
nuametpa. s ynoocTBa paboThl ¢ TyOycaMu M aHOCKOIIOM B HAOOpe PEKTOCKOIIOB
UMeeTCS pPy4yka, Ha KOTOPOW C TOMOIIBI0 BHUHTA MOXHO 3aKPENUTh KaXKIbIH W3

YKa3aHHBIX Y3JI0B. I/ICCJIC,ZIOBaHI/IC MOJKHO IMPOHU3BOAUTH KaK C pyqKOﬁ, TaK U Ha HEC.
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3aluTHAs KphIIKa 00€CIeYnBaeT FepMETU3ALUIO0 PEKTOCKONA U MPEAOXPaHIET
Bpaya OT TIOMaJlaHusd BO3MOXKHBIX BBIJICICHHM uepe3 TyOychl B Ipoliecce
HCCIIEIOBAHMSL.

Hacanka otnu4yaercss OT 3alIMTHOM KPBIIIKW HAJIUYUEM OJIMBBI C PE3WHOBBIM
KOJIMIAYKOM, 4Yepe3 KOTOPBIM BBOJASTCS WHCTPYMEHTBI, 32 HCKJIIOYEHUEM OOJIBIINX
NIMMOIOB Ui OWONICUM, BaToJAepXkaTeled M IMIeTKH. OTUMU  UIUIIAMH,
BaTOJIEPKATESIMU U IIETKON pabOTarOT P CHATON HacaJIKe.

Jlyma cmyXMT i JAETaIbHOTO OCMOTpa OOBEKTa, PACHOJ0KEHHOIO Yy
JUCTAIBbHOTO KOHLA TyOyca. OHa MMeeT AUONTPUIHYIO0 HaBOJKY. Jlyma kpenurcs Ha
3aIMTHOM KPBIIIKE.

NHCTpyMEHTBI PEKTOCKOIIOB HMMEIOT KECTKYK KOHCTPYKUMIO. buorncuitHeie
J0’)KKooOpa3Hble U 3y0YaTble MIUIIBI OTINYAIOTCS KOHCTPYKTUBHO TOJIBKO (hOpMOi
3aXBaThIBAIOMIMX TyOOK. bosjbmme munubl a8 OWONCHMU NpeIHa3HA4YeHbl s
BBIKYCBhIBaHUS 00JI€€ IUIOTHBIX YYACTKOB TKAHU U UMEIOT, COOTBETCTBEHHO, OOJIbIIEE
ceueHue. lllerka mpenHasHaueHa Uit B3sATHs cockoOa. Koarynstop cimyXuT st
KOaryJMpoBaHUs TKaHEW TOKaMH BBICOKOM 4acTOThl. OH MpeicTaBisieT co00M THOKUIA
AJIEKTPOJ, HA KOTOPBIM HajeTa MeTajuimueckas TpyOka. Pabouuii KoHerl sJeKkTpoja
3aKaHYMBAETCA HAKOHEYHMKOM. Ha Jpyrom KoOHIE wuMeeTcs KOHTaKT —JUIA
IIPUCOEAUHEHNS] K BBICOKOYACTOTHOMY TIE€HEPATOPYy C IOMOIIBIO COECIMHUTEIBHOTO
IIHYypa, UMEIOUIETO0 B KOMIUIEKTE PEKTOCKOIOB. B KkauecTBe reHeparopa TOKOB
BBICOKOM 4YaCTOTBI MOTYT HCHOJIb30BAThCS ammaparbl [ JTHATEPMOKOATYJIALIMU
mogenen YJIJI-200, YIJI-350 u DH-57.

Bartonepxarens mnpegHasHaueH i yAaleHUs CIUM3UM M CEeKpeTa. 3axBaT U
yAepKaHUE BaTHBIX TAMIIOHOB OCYIIECTBIISIETCS TPEXJICTIECTKOBOM IIaHTOM Ha pabouem
KOHIIE Baronepxarend. Llanra xecTko CBA3aHa CO CTEPKHEM, KOTOPBIA Ha)XKaTUEM

majiblia BBIABUTACTCA U3 METaJJINYECKOU TPY6KI/I - I[IPHU OTOM IMPOUCXOIUT PACKPBITHEC
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nanru. Jlig ynoOcTBa mepeMerieHusl CTEp)KHS Ha €ro KOHLE HMMEETCs KHOIKa C
yriyOJieHueM JUisl majibla.

[THeBMaTHUEeCKUl HArHeTaTeNlb CIYXHUT JJIsI HarHeTaHuss B HCCIEIYyEeMYIO
nosiocth. OH TpeicTaBIIsgeT COOON PE3NHOBBIN OAITIOH, COSTMHEHHBIN C TyOyCOM.

PekToCKOIBI ¢ BOJIOKOHHBIMH CBETOBOJIaMU paboTatoT ¢ ocBerurensamu OC150-
01-M ("Kpacnorsapaeer"), OC-150-03 ("BHUUMII-BUTA"), OBC-1 ("Py6un"). Ux
MO’KHO TaKe MOJIKJIFouaTh K ocseTutento tumna "[Ipoexkrop" nmpoussoactsa ['epmanum.

Oco0eHHOCTH IKCITYyAaTAIIUM PETPOCKONA:

— PEKTOCKOIIbI JIOJDKHBI padoTaTh MPU TMOAKIIOYEHUU K OCBETUTENIO C
OMOIIIbIO BXOZSIIETO B KOMILJIEKT OCBETUTEISI CBETOBOTO KaOessi AMAMETPOM S5 MM;

— BO M30€KaHHUEe MOJIOMKHU O0JIbIINE OMONICUITHBIE MBI CIETYyET BBOJUTh
B TyOycC 0€3 HacaJKu;

— BBUJYy MAaJoro ceueHusi Tydyca auamerpoMm 15 MM B3sTHe OuoIcun
OOJBIIMMU MIMIMLIAMH MPU PadboTe ITUM TyOyCOM HEBO3MOKHO.

IMoaroroBka k padore:

— NPUCOETUHUTD OJIMH KOHEI] CBETOBOT0 Kabesnst 05 MM K OCBETHTENIO TUIIA
OC-150-01-M. BTopoii ero KoHEI MPUCOESTUHUTH K BEIOpAaHHOMY TyOyCy.

— npu padboTe ¢ pyuKoi A0 MPUCOSIUHEHUS Kabelst K TyOyCy MpOMyCTUTh
€ro MpeBapUTEIHHO Yepe3 OTBEPCTUE B pyUKe, PYyUKY 3aKpenuTh Ha TyOyce;

— BBECTH B TYOYC COOTBETCTBYIOLIUN OOTYpaTOp U 3aKPENUTH €r0;

— CcMa3aThb KOHeI] Ty0yca U BBICTYHAIOU[YI0 YacTh 0OTYpaTOopa Ba3eJIMHOM.

2.2.4 IlpuHuun geiicTBUs TMOKUX IHAOCKONMMYECKUX CHCTEM

PaccmoTpum Ha mpumepe yCTPOWCTBO M NMPUHUMI JEHUCTBUS IHIOCKOIMMYECKUX
cucreM. [IpuHUMND nepenadyu cBeTa MO BOJOKHY-CBETOBOAY IHAMETPOM HECKOJIBKO
JIECATKOB MUKPOH 3aKJII0YAETCSA B €ro IOJHOM BHYTPEHHEM OTPAXEHUHU: JIyY CBETA,
MOMABIIMKA HAa KOHEI JUIMHHOTO BOJIOKHA, IOCJIEIOBATEIbHO OTPAXKaeTCs OT €ro

BHYTPCHHHUX CTCHOK KW IIOJHOCTBIO BBIXOJHUT Ha IIPOTHUBOIIOJIOXHOM KOHIIC.
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Caeronepenada OCyIIECTBISETCS MPHU JTIOOOM M3rHOE BOJIOKHA, KaK 3TO MOKa3aHO Ha

pucyske 2.15.

a) B Iy4Ke CTEKJIOBOJOKOH C OJIMHAKOBBIM KOA((PHUIIMEHTOM NIpeTOMIICHUS U300pakeHre
HE MepelacTCsl U3-3a MOTepPh CBeTa; 0) B CTCKIIOBOJIIOKHAX C U30JIHPYIOLIAM MOKPBITHEM
CBET OTPAXKACTCs OT CTEHOK U PACIpOCTPAHSIETCs BJOJIb BOJIOKHA; B) - H300paKeHUE
00BEKTa B 9HIOCKOIIE MePEeIacTCsl MHOXKECTBOM CTEKJIOBOJIOKOH U HA €r0 KaueCTBO HE
BJIMSIFOT U3THOBI DHIOCKOIIA.
Pucynok 2.15 — IIpuHiun nepegayu cBeTa 1o BOJIOKHY-CBETOBOLY
JIsist TOrO 9TOOBI MCKIIOYUTH MOTEPU CBETA W YIYUIIHTHh €r0 OTPAKECHUE OT
CTEHOK, KaXXJI0€ BOJIOKHO TOKPBIBAIOT CJOEM CTE€KJa C HHU3KUM IOKa3aTejaeM
npenomieHusi. OTaenpHOEe BOJIOKHO TIEpenaeT N300paKeHne OJHOM TOYKU OOBEKTa.
BonokHa ckIagpiBarOT B KTYThl, M3 HHUX (HOPMHPYIOT BOJOKOHHO-ONTHYECKYIO
CHUCTEMY DJHJOCKONA, KOTOPYIO IOKPBIBAIOT 3alIUTHONW OOOJOYKOM U pa3MelIaroT
BHYTpU THUOKOro TyOyca. DHAOCKOMNBI JOJDKHBI OBITh THOKUMH, MOJBHKHBIMH, C
YIpPaBIs€MbIM JAUCTAIBHBIM KOHIIOM, XOPOILO MEpPENaBaTh CBET (SIPKOE OCBEILICHUE
00BbEKTa) M J1aBaTh LIBETHOE M300pa’keHWEe, UMETh MHCTPYMEHTAIbHBIA KaHal [6].

DHJIOCKOII, PE/ICTABICHHBIN HA PUCYHKE 2.16, COCTOUT U3 YNPaBISIEMON JUCTAIbHON
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TOJIOBKM, THUOKOW cpemHeill dactw,

IMPOKCUMAJILHO PACIIOJIOKCHHBIX CHUCTCMBbI

YIPaBJICHUS U OKYJIsipa, THOKOIO IIIHYpa-CBETOBO/IA JIs Mepelayy CBETa OT HICTOYHUKA
K 9HJIOCKOILY.

L immt 3 4
» - = ! e i "
\ "Uﬂiﬂ : .H f \Y = ;@\:"auﬁ;‘ 1‘;

1 - okymsip; 2 - GJIOK ynpaBiieHUs;, 3 - THOKask 4acTh; 4 - TUCTATBHBIN YIIPaBIISEMBIi

KOHCII, 5 - HICTOYHHK CBCTA, 6 — CBE€TOBOJ
Pucynoxk 2.16 — YcTpoiicTBo 3HA0CKOA

Ha nucranbHOl yacTu (rosioBke) sHIOcKomna (pucyHok 2.17) pacmomnararoTcs

KOHICBOC OKHO CBETOBOJA, O6’BCKTI/IB, OTBEPCTHUA KaHAJIOB JJII BBCACHUA

HHCTPYMCHTOB, aClpaluu KXKUIKOCTH U HHCY(i)(bJ'IﬂHI/II/I BO3ayXa. Pacnionoxenue

OITHUKH MOJKET OBITH 6OKOBBIM, CKOIICHHBIM U TOPILICBLIM.




1 - cBeToBOA; 2 — 0OBEKTHUB ; 3 — BBIXOJHOE OTBEPCTHE BOJIBI M BO3yXa; 4 —
BCaCHIBAIOIINI M MHCTPYMECHTAIBHBIN KaHAJ; 5 —[TOJbeMHUK IMUNIIOB PHUCYHOK
2.17— JlucTanbHas 4acTh SHAOCKOIA ¢ OOKOBBIM (2) ¥ TOPIEBEIM (0)

PaCIIOJIOKCHHUCM OIITUKH

[ToaBMKHOCTH JUCTAIBHOIO KOHIIA 3HJIOCKOIA M YIPaBIsIEMOE MepeMeIIeHe
€ro B OJHOW W JIByX IJIOCKOCTSIX 00€CTEeUMBAIOT MPUIEIBHBIA OCMOTP U OHOIICHUIO.
VYpaBiaTh 3HAOCKOIIOM MOXHO OJHOM PYKOH, 0CBOOOXKast IPYTYIO JIsl HPOBEACHMUS
MaHuIyJsiuil. Bugeocbemky u pororpadupoanre MOXHO MPOBOJUTH C MOMOIIBIO
COOTBETCBYIOIIET0 000PY10BaHUS, IPUCOEIUHEHHOTO K OKYJISIPY, KOTOPBIN HE MEILIAeT
BBITIOJIHATH CJIO’KHBIE OTIEPAIIUH.

BaxxHbIM  JTOCTHIKEHMEM COBPEMEHHOW ONTHUKH SIBJISIETCS BO3MOKHOCTh
NOJIy4aTh MPHU SHIAOCKONHMH M300pakeHUs] 00BEKTOB, yBennueHHble B 10—35 pa3 u
OoJiee, U MPOU3BOAUTH (DOKYCHUPOBKY C PacCTOSHUS OT 2,5 MM 70 OeckoHeYHOCTH. B
pe3yJsibTaTe MOBBIIIAETCS pa3pelaroniasi crnocoOHOCTh SHAOCKONOB M YIIyYILAETCs
KAueCTBO JMArHOCTHKH, YTO HMMEET 0co00e 3HayeHue B OHKOJOTrHU. B cBsA3M C
CO37JaHMEM BOJIOKOHHOW ONTHUKMA 3HAYUTEIbHO W3MEHHWJIACh KOHCTPYKIUS H
YIIYUIIHJIOCH Ka4€CTBO )KECTKUX 3HIOCKOIOB.

OGecrnieueHne Xopoliei OCBEIIEHHOCTH 00bEKTA, XOJIOAHBIN CBET, BOBMOKHOCTh
CTEpUJIM30BaTh AHAOCKOI, — PACIIUPUIN MPUMEHEHHUE JIaHapO-, TOPAKO-, KyJbIO-,
UCTOCKONUH U Ap. C TUarHOCTUUYECKOW U JieueOHOU 1ensiMu. bosiee Toro, BOZHUKIH
HOBBIE BHJbl HMCCIENOBaHUNA — 1edano- u apTpockonuio. B Hacrosiuee Bpems
HHAOCKOIHMS BBILLIA JAJIEKO 33 PAMKH «OCMOTpa», MOHATHUE «IHIOCKOMUS» CTaJo
3HAQUUTENBHO IIHpPE. DTO CBA3aHO HE TOJBKO C BO3POCIIMMHU TEXHUYECKUMU
BO3MOYKHOCTSIMU 3HJOCKOIIOB, HO U B PAaBHOM CTENEHH C CO3JIaHWEM CIELUATBHOTO
WHCTpYMEHTapus (pUCYHOK 2.5): pa3HOOOpa3HBIX INUIIIOB JUIsi OWOICHH,
IIUTOJIOTHYECKNX IIETOK, 3aXBAaTOB, HOXKHUII, KATETEPOB, KIOPETOK, WIJ, TETEIb,
JTUATEPMUYECKUX DJIEKTPOJOB M PE3IOB, C TOMOIIBI0 KOTOPHIX MOYKHO BBITIOJTHSTH
pa3HO00pa3Hble JUArHOCTUYECKUE U JIeUeOHbIE BMEIIATENbCTBRA.
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I'acTpouHTeCcTHHAIBHBIE 3HAOCKONBI MPUMEHSIOT I OCMOTpPa BEPXHETO
oTIIeNa KEeITyJOUYHO-KUIeYHOro TpakTa (pucyHku 2.18 u 2.19). DT 3HIOCKONBI
pa3InyaroTcs B OCHOBHOM [0 PACOJIOKEHHIO ONITUKH Ha TUCTATIBLHOM KOHIIE Mpudopa:
TOpIeBOe, Kocoe, OokoBoe. M3rmbO nucTampbHOM dYacTH OCYIIECTBISETCS B 2
miockocTsX. [IpenmyiiecTBo AHAOCKONOB ¢ TOPIEBON ONTUKOM 3aKIIIOYAETCA B TOM,
YTO C HUX TMOMOUIBI0 MOXHO IOCJIEAOBATEILHO OCMOTPETh MUILEBOJ, KEIYyAOK U
JBCHAIATUTICPCTHYIO KUMKY. CO3MaHbl CIENUAIbHBIE MOJETH JABYXKaHATBHBIX

(OHepaHI/IOHHBIX) raCTpOCKOIIOB, ITPCAHA3HAYCHHBIX JIJIA JIe4eOHBIX M&HHHynHHHﬁ.

Pucynox 2.18 — BHemnwuit BUa racTpOMHTECTUHATIBLHOTO 3HA0cKoa Olympus

(SAmonus)
210" ssepx e
% : R 2 Bexan 1 g CPOTOS0A
o 100" enpaso BO3yXA > AR
A \ \ i 80Qw Ses ) !
| ) J | '* N . X 3
= o -4 — 4 LN (/DL Acnwpaumomnen
n n ] ObvexTHs N N T n bwoncwinsin kavan
| 90" awma [l 100° aneso
L~ F—

Pucynok 2.19 — YcTpoiicTBO KOHIIA U YTkl U3TH0a raCTPOMHTECTUHAIBHOTO

supockoma Olympus (SAnonwst)

Kosonockonbr  (pucynok 2.20) MOXHO  YCJIOBHO  pa3leluTh  Ha
JTUArHOCTUYECKHE U OTIe- pallMoHHKIE. [IepBhie pa3nuyuaroTcs 1o AyIMHe pabouel 4acTu:

— kopotkue 105-110 cwm;
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— cpeanue 135-145 cwm;

— mmHHBIE 165-175 cMm.

KOpOTKHC OHAOCKOIIbI IPpEAHA3HAYCHEI JJIsI OCMOTpPaAa TOJIBKO JICBOM MOJIOBUHBI

TOJICTOH KHIIOKW, CPCAHUE U OJIMHHBIC - I TOTAJIbHOM KOJIOHOCKOIIHH.

Pucynok 2.20 — BHenmHuid B KOJIOHOCKOTA

Jlyonenockonbl (pucyHOK 2.21) IpUMEHSIOTCA 1J151 IETaIbHOTO OCMOTPa CTEHOK
JIBEHAAIATUTICEPCTHON KUILKU M MAHUMYJISIITUN Ha OOJIBIIIOM JIyOJ€HATBHOM COCOYKE.
C ux MIOMOIIBIO BBITIOJTHSIOT SHJIOCKOIHNYECKYIO peTporpagHyo
XOJIAHTUOTIAHKpeaTOTpaPuio U IHAOCKOMUYECKYIO MaNMWIIOCHUHKTEPOTOMUIO JIJIsI
JUArHOCTUKU U JICYeHUs] 3a00JI€BaHUN JKEMTYHBIX U IMAHKPEATHUYECKUX MPOTOKOB.
DHJIOCKOIT MMEEeT OOKOBYIO OINTHKY M CHEIUAIbHBIA TOJIBEMHUK JJICBATOp IS

HHCTPYMCHTOB B I[HCTEU'IBHOﬁ YaCTU MHCTPYMCHTAJIbHOI'O KaHaJIa.

Pucynoxk 2.21 — BHemHuii BUJ 1y0A€HOCKONA
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Bponxockonbl (pucyHOk 2.22) nmpeaHa3HAYEHbI AJI1 OCMOTpa TOPTaHU, TPaxXeH,
JIOJIEBBIX, = CETMEHTapHbIX W  CYOCEerMEHTapHbIX  OpPOHXOB,  IPOBEICHUS
JUArHOCTMYECKUX U JIeYeOHBIX MAHMUIYJIAIUNA (OMOTCHM, CaHALWHU, YAaJCHUS
MHOPOJIHBIX TeJI U J1p.). CoBpeMeHHbIE OPOHXOCKOIIBI UMEIOT JUIMHY BBOJAMMOM 4acTH
60 cM u HapyXHbIA AuaMmeTp OT 3 10 6 MM. JluaMeTp MHCTPYMEHTAJILHOIO KaHaja
pasTUYHBIX Mojenei konebnercs ot 1,2 mo 2,6 MMm. M3rub nucranpHOW YacTu
HHAO0CKOIIA TPOU3BOAUTCS TOJIBKO B OJTHOM IJIOCKOCTH. KaHasl mojauu BOJbI M BO3AyXa

OTCYTCTBYET.

Pucynok 2.22 — BuentHuii Bu OpoHXOCKOIa

XoJeaoxockonbl (pucyHKH 2.23 2.24 u 2.25) npeacTaBisiOT coO0M THOKuit
HHJOCKOIl C TOPIEBOM OMTHUKOMW. J[MCTaJIbHBIM KOHEIl SHJOCKOMA M3rubaercs Mol
yriom 60 rpaa. B JAByX HampaBieHUsAX. MMmeercss HMHCTPYMEHTAIBHBINM KaHaj
nramerpoM 1,2-1,8 mMm. XoJieToXOCKONUs MNPOU3BOJAUTCS HHTPAOIECPALIMOHHO BO
BpeMsl BMEIIATEIILCTB Ha OpIOIMIHONW 1MOJ0CcTH. C MOMOIIBIO XOJIEI0X0CKOIa MOXKHO
OCMOTPETh  JKEIYEBBIBOISIIME IYTH, MPOBECTH PEBHU3UIO0 MPOTOKOB, IMpHU
HEOOXOJIMMOCTH BBITIOJTHUTH OHOIICHIO, a ¢ TTOMOIIBIO CIICIHAIBHBIX KOP3WHOK HIIN

OaJUIOHHBIX 00TYpaTOPOB MU3BJIE€Yb KOHKPEMEHTHI.
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Pucynok 2.24 — Buemnuii Bug xoneaodpuopockona Olympus (SmoHust)

W VIHCTpyMeH- -l
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Pucynok 2.25 — VYcTpoilCTBO AMCTAIBHBIA KOHIIA M YTIJbl M3ruda

xonenoduodpockona Olympus (SAmonus)

Ma3a6e00ucKONbI - MOJCIIH ammapaTroB, COCTOSIIME W3 JABYX SHJIOCKOIIOB
OCHOBHOTO (Ma3a) W godepHero (6e00u) ckoma, BBOJUMOTO B MHCTPYMEHTATLHBIM
KaHaJl Mas3ackoma. Takue MOJCHH JHJOCKOIOB  TO3BOJISIOT — IPOU3BOIUTH
PETPOTPATHYIO AYOACHOXO0JICIOXOCKOITHIO Yepe3 OOJBIION TyoIeHATbHBIN COCOYECK.

Eronockonbl - cBepXIIMHHBIE (UOPOIHIOCKONBI, MpPETHA3SHAYCHHBIE TS
OCMOTpA TOIIEH 1 MOAB3A0IIHON KUIIKHA (MHTECTHHOCKOIIHSA).

PHUHOJIAPMHTOCKONBI UCTIOJIB3YIOTCS JIJII OCMOTpPa TOPTAHOTJIOTKA U HOCOBBIX
XO/JIOB.

[ucTockonbl TPUMEHSIOTCS JJII OCMOTpa W TIPOBEICHHUS MAaHWITYJISAIANA B
MTOJIOCTH MOYEBOTO Iy3bIps U ypeTphl. LlucTockomnus (0T rped. Kystis MOueBOM Imy3bIph
+ skopeo uccnenoBats) - METOJ HCCIICIOBAaHUS BHYTPEHHEH IMOBEPXHOCTH MOYEBOTO
My3BIPsl TIOCPEJICTBAM DHJOCKOIA - ITUCTOCKoma. l{ucTtockom, B 3aBHCUMOCTH OT
TpeOyEeMbIX MAHHITYJISIIANA, MOKET OBITh TUarHOCTHYCCKUI WIIH OTIEPAIIHOHHBIN.

Tak ke CyHmIecTBYIOT pa3W4YHbIE KOMIUICKTAI[MH ITMCTOCKOIA (I[MCTOCKOIT
CMOTPOBO#, ITUCTOYPETPOCKOIT PE3EKTOCKOI, YPETEPOPEHOCKOT, KaTeTePU3alIUOHHBIHI
IIUCTOCKOM), BKJIIOYAIONIUE JOMOJHHUTEILHOE OOOpYJOBaHHUE W HHCTPYMEHTAPHiA
(tmmIel OMOTICHITHBIC, 3aXBaTHIBAFOIINE IITUTIIIBI, HOKHHIIBI M T.I.)

BenTpukynopudépockonbl CiryxaT JJisi HHTPAOTIEPAITMOHHOTO HCCIEIOBAHUS
KEITYJOYKOBOM CHCTEMBI TOJIOBHOTO MO3Ta.

AHTHOKAPAHOCKONBI TIPUMCHSIOTCS JUISI OCMOTpa W PEBU3MHM BHYTPEHHEH
MMOBEPXHOCTH MATUCTPAIBHBIX apTepHid M BEH. DTa MAHUITYJISIIUS TPOU3BOIUTCS

HHTPAOINCPANMOHHO B YCIIOBHAX BBIKIIFOUYCHHOTO KPOBOTOKA.
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2.3 Buieo3H10CKOMbI

Buneosngockonsl — 3TO  HOBOE  TIOKOJIEHME T'HOKHMX  DHJIOCKOIIOB,
MPUHITUIHAIBHO OTJIMYaroeecs oT GuOPOIHTOCKOIIOB.

OCHOBHBIM OTIIMYHEM SIBJISIETCS pa3MelleHre Ha AUCTAIBHOM KOHIIE SHI0CKOMa
MUKpPOBUJICOKAMEPhl ~ B3aME€H JIMH3bI, BCJIEACTBHE YEro BMECTO XPYIKOTO
(GbUOPOCTEKIIOBOJIOKHA B KOXYyXe pabouell 4YacTh SHIOCKONA CTajl pPa3MeIIaThbCs
TEJICBU3UOHHBIN Kabelb, MPOBOJISIINIA CUTHAN K dKpaHy MoHUTOpa. [Ipenmyiiectsa
WCITOJIb30BAHUS BUICOIHIOCKOIIOB COCTOAT B CIACAYIOIIEM:

— ©Oomee BbICOKasi pa3pelarolas CIoCOOHOCTh ¢ YETKUM, YBEIUUCHHBIM B
JECATKH pa3 U300pakeHUEM IHIOCKOIINYECKON KapTHUHBI,

— BO3MOXHOCTb 3aITUCH [MOJy4aeMOT0 BUACOCUTHANIA B IUPPOBOM (hopmarte;

— Onaromapsi 0TOOpa)KEHUIO JHJIOCKOMUYECKON KAapTHHBI Ha TeJIEIKpaHe
MOSIBUJIACh  BO3MOXKHOCTh ~ y4acTBOBaTh B TMPOBEIECHUU DHJIOCKOMUYECKUX
UCCJICIOBAHUM M OIepaluid acCUCTEHTOB, YTO IO3BOJIAET 00Jie€ HHTECHCHUBHO
BHEJIPSITh HOBBIE TEXHOJIOTUH, TpeOytotue paboThl B 4 pyKHu;

— ©OoJiee BeICOKAs HaJCKHOCTb, JOJITOBCUYHOCTD.

2.4 DHA0YABTPA3BYKOBbIE FHA0CKOIIbI

2.4.1 KondoxkanbHasi 23HIOMUKPOCKONTUYECKAsE CUCTEMA

B mnocnegnme rtoapl Bce Oomblliee pa3BUTHE TMOMY4YaeT HHAOCKOIMMYECKas
ynbTpacoHorpadus (OYC) opranoB OpIONTHON M TPYIHOM TOJOCTH, BBIMOTHSIEMAsS C

MTOMOIIBIO YIBTPA3BYKOBBIX YHAOCKOMUYECKUX CUCTEM (PUCYHOK 2.26).
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: O ) KoHdoKanbHLI 3HA0MUKDOCKON

CeHCOpHbsIA MOHNTOD ANA
3IHAOMMKPOCKOMMYECKOTC
n3obpaxeHna

MOHMUTOP AR IHOOCKOMMUECKOro
n306paxeHuns

KnasuaTtypa gnAa Buaeonpoueccopa

Bugeonpouyeccop EPK-1000

KnasuaTtypa ansa
3HAOMMKDOCKOMMUECKOW CUCTEMBI

KoHdoKanbHbiin onTuueckuil Bnok

BNoK ynpasneHua KoHMOKanbHLIM
MMKPOCKOMOM

Usonupyowmi TpascdopmaTop

)  HOXHOI NepeknyaTens

Pucynok 2.26 — Baenrnuii Bua koH(pOKaIbHON YHIOMUKPOCKOMTUYECKONW CUCTEMBI
Pentax (SAnonwus)
KOHCTpYKTUBHOII OCOOEHHOCTBIO TAaKHUX AanIaparoB SBISETCS HaIM4YUe
CKaHUPYIOLIEro YCTPOMCTBA HA KOHILE DHJOCKONA, IO3BOJIAIOLIETO MPOU3BOAUTH
YJIBTPa3ByKOBOE HCCIENOBAHME HE TOJBKO CTPYKTYp IOJIBIX OpPraHoB, HO U

npeieKaliiX K HUM OpraHoB U TKaHel (pucynku 2.27, 2.28).
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Pucynok 2.27 — BHenHui BUJ KOHBEKCHOTO YJIbTPa3ByKOBOTO BUAEOraCTPOCKONA

C MHCTPYMEHTAJbHBIM KaHajoM 3,2 MM, Pentax (SnonHwus)

Pucynok 2.28 — BHelmHui BUJI paAMAJIBHOTO YJIBTPA3BOKOBOIO BUAEOTaCTPOCKOIA €

MHCTPYMEHTAJIbHBIM KaHasioM 2,4 mm, Pentax (SInmonus)

[Tonyuyaemasi ynbTpa3ByKoBas KapTHHA JAa€T BO3MOXKHOCTb OIPEACIHUTh
MaToJOTUYECKUEe M3MEHEHUsT B OpraHax W  TKaHsIX, HEJAOCTYMHBIX s
TpaHCaOJJOMUHAJIBHBIX METOA0B Y 3-uccienoBanus. bnaromaps OYC MoxkHO
BU3yaJIM3UPOBATh MOJACIHU3UCTBIC OIYyXOJU MUIIEBAPUTEIBHOIO TPaKTa, CTENEHb
WHBA3UM  3JIOKAYECTBEHHBIX OOpa30BaHWM, ONPEACIUTh PaCIPOCTPAaHEHHOCTH

JIUM(POPErHOHAIBHOTO METACTa3UPOBAHUS, IPUUMHY SKCTPAOPTAaHHON KOMIIPECCHUHU.
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C moMmoIIb0 3HJIOCKONOB MOSIBUJIACh BO3MOXKHOCTh MOJIy4aTh Kau€CTBEHHbBIC
yIbTPAa3BYKOBbIE  KApTUHKM 32  CUET  YCTAHOBJIEHHOTO  MHUHUATIOPHOTO
yJIbTPA3BYKOBOTO JaTYMKa Ha KOHIE JHAOCKOIA, OTJIMYHOE DHJIOCKOMUYECKOE
N300paKeHNE, TMOKAa3aHHOE Ha PUCYHKE 2.29, KOTOpPOE MO3BOJIAECT BBISIBUTH TOYHOE
omnpeneleHue TMPOHUKHOBEHUS OMYXOJM B TOJCIM3UCTBIN CIOM, HCCIeA0BaTh

MOJIKEITY IOUHYIO JKeJie3y U OMJITMapHbIe Ty TH, IPOBOJIUTH COHOTpaduio MPOTOKOB.

'Tf‘n-

’ o

Pucynok 2.29 -DHI0CKONMHUYECKOE U YIBTPA3BYKOBOE UCCIETOBAHUE

BUseoracTpockona Pentax (Smonus)

[Mupokuit pabounii KaHal, HAJIUYUE DOJEBATOPa, COBMECTHUMOCTH C
BHJICONPOLIECCOPOM PACCKPBIBAET HOBBIE BO3MOKHOCTH HAOCKOIIMH B COBPEMEHHOMN
MeauuuHe. BuieosHA0CKOoNbl pa3iessoTcs Ha: pagualbHble M KOHBEKCHBIE. YTOI
0030pa panuanbHBIX BUCOIHIOCKONOB cocTaBisgeTr 120 rpaj, KoHBEeKCHBIX 360 rpasn
(pucynox 2.30). YCTpOHCTBO AMCTAIBHOTO KOHIIA PAAMAIBHOTO U KOHBEKCHOTO
SHAO0CKOIIOB MPEACTABJIEHBI HA PUCYHKE 2.3 1.

B Tabnwuie 2.2 mpeacTaBiieHbl TEXHUYECKUE XapaKTEPUCTHKU YIbTPA3BYKOBBIX

paZ[HaHBHOﬁ )41 KOH(l)OKaJIBHOI\/'I OHAOCKOIMNYCCKHUX CHUCTEM.
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PaguanbHbii KoHBEKCHbIN

Pucynox 2.30 — DHI0CKONMUYECKOE U YIBTPA3BYKOBOE UCCIIECIOBAHUE

BHieoracTpockona Pentax (SInmoxus)

(1)

2)

(1)
(2)

3) @
(5)
@) (8) @ ©
(5)
I- NOABLEMHHUK |- kanaska Sasutona
2 - nuH3a 0OBeKTHBA 2 — kaHaJl OTKa4vYky OasJioHa
3 - cBeTOBOA 3 — paauaieHBIH JaTHHK
4 - KOHBCKCHBIH MarpHYHbIi 4 - kanaska Das1oHa
JIaTYnK 5 - CBETOBOJ
5 - KaHaBKa JUIA IIMHIbLKH 6 - JTMH3a 0OBLEKTHBA
Kperuienust dastona 7 - kaunan sBosayxa/
6 - KaHaJl ONOpPONRHEHUs Gasona/ BOJIBI HHCTPYMECHTAIBHOMN
BIIPBICKA BOJIbI 8 — KaHal BIPLICKA BOJbI

7 - kaHaBKa KoJiblla SatoHa
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Pucynok 2.31 — YCcTpolCTBO IUCTAIBHOTO KOHIIA PAAUaIbHOTO

¥ KOHBEKCHOTO0 3HJI0cKona Pentax (SmoHus)

Tabmuma 2.2 —

OHAOCKOIMNYCCKHUX CUCTEM

Texuuueckue

XapaKTEPUCTUKU

XapaKTEPUCTUKHU SHJIOCKOIIOB

Pagmaneneii EG-

Kondoxkansusiit EG-

3870UTK 3670URK
B6
Hampasnenue o030pa oot fgf MOTo Ha [Ipssmont
Yron nons 3peHus 120° 140°
['my6uHa pe3kocTn 5-100 mm 4 -100 mm
BBEpPX 130° 130°
13ru6 nucransHoro | BHH3 130° 60°
KOHITa BIIPABO 120° 60°
BJIEBO 120° 60°
I JIaTYMK 12,5x 12,3 mMm
uaMeTp
IucTanbHOro Komma | O 14,65 MM 12 mm
4acTh
MaKCI/IManLHE,IH TUaMeTp 12.8 Mu 12.1 Mn
BBOJIUMOM TPYyOKHU
MuHUMAaNBHBIN TUaMETP 3.8 My 2.4 wn
WHCTPYMEHTAJILHOTO KaHaja
PaGouas mmmHa BBOOUMOM 1250 it 1950 st
TpyOKHU
OO6mast nmuHa 1560 mm 1560 MM

VY 1bTpa3ByKOBbIE (PYHKIIHH

AKycCTHUYECKasl 4aCcTOTa

1o BeIOopy 5-10 MI'g

1o BeIOOpy 5-10 MI'x

Hamnpasnenue ckaHupoBaHus IIPOJIOJILHOE IIONIEPEYHOE
Cucrema ckaHUpPOBaHUS KOHBEKCHBIN panuanbHbIN
VYTroJ CKaHUpOBaHUS 120° 360°
bamuion CbEMHBIN CbEMHBIN
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2.4.2 KoHdokajbHbIe J1a3epHble MUKPOCKONBI B IHI0CKONUMN

KoHndokanbHass MUKpOCKOTIUSL — 3TO OJUH U3 METOJOB CBETOBOI MUKPOCKOIIUH,
a KOH(OKAIbHBIA MHKPOCKON — ONTHYECKUH MPUOOp, MOITOMY Ha HETO
pacmpocTpaHsieTcss psifi OrpaHUYEHUN, TPUCYUIMH TakuM Mpudopam, Hampumep,
nudpakiMoHHble 3P QGEeKThl, 3aBUCSIIME OT JUIMHBI BOJHBI W3NydeHus. OauH u3
HEJIOCTaTKOB OOBIYHOTO CBETOBOTO MHUKPOCKOTA — BHE(POKYCHBIC JIy4H, KOTOPHIE
CHI)KAIOT KOHTpAcT u3o0pakeHus (pucyHok 2.32 a). Ecam B omTuyeckyro cxemy
MUKPOCKOTIa BBECTH CIHEHHANIbHYIO auadparMy, pacroJIOKEHHYIO B IIJIOCKOCTH
MPOMEKYTOUYHOTO H300paKEHHs, TO OHA MPOMYCTUT TOJBKO T€ CBETOBBIE JIYyUH,
KOTOpbIE MCXOIAT W3 OYeHb HEOOJbION oOjactu oObekTa (puCyHOK 2.32 0).
Huadparma Oyer urpath pojiab MPOCTPAHCTBEHHOTO GriibTpa. UeM MeHbIe TuaMeTp

nuadparmMbl, TEM MEHBLIE pa3MeEPbI ITOU 00JIACTH.

Pucynok 2.32 — [IpoctpancTBeHHas! pUIbTPALIUSI CBETOBBIX JIyYel ¢ MOMOIIbIO
KoH(DOKAIBbHON AradparMbl

OmHako B OTOM cCiy4ae TIOJMy4aeTcss M300paK€HHWE TOJIBKO  OJIHOTO
ajieMeHTapHoro o0wveMa (voxel), mpuyeM HeoOs3aTeNbHO OCBEIIaTh BECh OOBEKT,
JIOCTaTOYHO OCBEIIEHHE HMEHHO »JToro obObema (pucyHok 2.32 B). I[lomnoe
n3o0pakeHnue o00BeKTa B KOH(POKATLHOM MHMKpOCKorne (opMupyercs mnpu
MOCJIETIOBATEIHHOM TIPOCMOTPE ATUX JJIEMEHTAPHBIX OOBEMOB C NPUMEHEHUEM
pPa3IMYHBIX CKaHHUpYIOMX cucTeM. Hakormenue mHboOpManuu MPOUCXOIUT OO
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Oylarosiapsi CBOMCTBY MHEPUMOHHOCTH 3pEHHUs NPHU OBICTPOM CKaHWPOBAHUU, JTMOO
MOCPEJICTBOM HCIOJB30BaHMUS (POTONPUEMHUKOB M D3JECKTPOHHBIX 3aMIOMHUHAIOLIUX
ycTtporcTB. Takum oOpa3zoM, KOHPOKaTbHAS MUKPOCKOTIHS 00ECIIEYNBACT YBEIIMUCHUE
KOHTpacTa U300pakeHus 3a c4eT GuibTpalunu BHE(OKYCHBIX yueld. B coBpeMeHHbIX
npubopax B KayeCcTBE MCTOYHUKOB CBETa IIHPOKO MCHOJB3YIOTCS JIa3ephl,
o0Jaarore BHICOKOM MHTEHCUBHOCTHIO U MOHOXPOMATUYHOCTHIO U3ITyUCHHUS, a JUIs
yIpaBJICHUs] BCEH CUCTEMOM, GOpPMHUPOBAHUS U XpaHEHUS U300pakeHUul, 00paboTKu
pEe3yNbTaTOB TPUMEHSAIOTCS KOMIbIOTephl. [loaTOMy ceifuac Takue MpUOOPHI
HA3bIBAIOT KOH(OKAJIHHBIMU CKAaHUPYIOIIMMHU JiazepHbIMU Mukpockonamu (KCJIM).
Ha pucynke 2.33 mpencraBinenHa ontudeckas cxema JICKM B JIIOMUHECUHEHTHOM
Bapuante [11].

doTonpMeMHUK

KOH$OKanbHan
. ] D
aAnadparma

nasep

cBeToaesintTesibHoe
3€epKano

CKaHep

obbekwms

N\ Z dQOKafIbHaFl

N/TIOCKOCTb

obpazell,

Pucynox 2.33 - JlazepHbIil CKaHUPYIOMIHMI KOHPOKATHHBIA MUKPOCKOIT

bnaronapst TakoMy ycTpoMCTBY MUKPOCKOIIA MOXHO MOJYYUTh U300PAKEHUE C

OUYEHb TOHKOTO CJI0S1 00BEKTA; MOTyYaeTCs «ONTHUUECKU cpes» (slice) (pucyHok

2.34).
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nepemewieHue
noocu Z

| .

Pucynox 2.34 — JlazepHblii ckaHUPYIOIMINNA KOH(POKATBHBIA MUKPOCKOIT

cepmna
u3obparkeHui

N3o0paxenne momydaeTcs: 6ojiee KOHTPACTHOE U YeTKoe (T.e. uMeronee 0oiee
BBICOKOE Pa3pEeIICHUE) [0 CPABHEHUIO C OOBIYHON CBETOBOM MHKPOCKOMHMEH. 3anucas
B IaMSTH KOMIIBIOTEpA CEPUI0 ONTHUYECKHUX CPE30B, MOXKHO IMPOBECTH OOBEMHYIO
PEKOHCTPYKIIMIO OOBEKTA U MOJYUUTh €r0 TpEeXMEpHOe n300paxeHue (pucyHok 2.35),
HE MUCIOJIB3YS TPYT0OEMKYIO METOIMKY U3TOTOBIECHUS U PoTOrpadupOoBaHMUS CEPUITHBIX
TUCTONOTHYECKUX cpe30B. CoBpeMeHHbIE KOH(POKAIBbHBIE MHKPOCKOIBI OOBIYHO
UMEIOT HECKOJIBKO (POTOTMPUEMHBIX KaHAIOB, Oarogapsi KOTOPHIM MOKHO TOJTYYHUTh
U300paKeHUs OJHOBPEMEHHO B HECKOJIBKMX CHEKTpajbHBIX 00JacTsIX, T.e.

HCIIOJIB30BaTh HCCKOJIBKO (I)J'IyopOXpOMOB.
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=0 250 MKM

.

1
®
500x500 mMkM
Pucynox — 2.35 Onrtuueckue cpesbl, MOJTydaeMble MPU TMOMOIIH
KoH(oKaIbHOTO SHIOMHUKpOCcKona Pentax (Smonust)

Cucrema Pentax mo3BoJisieT CKaHUPOBATH JIa3€pOM H300paKEHHE C BBICOKHM
pa3pelieHueM, CpaBHUMBIM C OObIUHOM ructonoruei 3a cuer 1000-kpaTHOrO
yBEJIUYCHHMs, pa3pemariiei crnocooHoctu B 0,7 MUKPOMETPOB U BO3MOKHOCTH
MPOCMOTpPa TIOBEPXHOCTHBIX U TOJMOBEPXHOCTHBIX MHKPOCTPYKTYp 10 250
MUKpPOMETPOB B TiyouHy. Korga BUpTyanbHOE ONTHUYECKOE CEYEHUE YXOIUT BIIIyOb
TKaHW, CTAHOBUTCS BO3MOXKHOW HMJICHTU(DHUKAIIAA THCTOJIOTHYCCKUX XaPAKTEPUCTHK
TUTIAYHBIX TSI KPOBEHOCHBIX COCYJIOB U KJIIETOK, IIEJIOCTHOCTH 0a3aIbHOM MEMOpPaHbl,
COEIMHUTENIbHON TKaHU, U KJIETOK, 3aTPOHYTHIX BOCMAIUTENbHBIM MTPOLIECCOM.

OCHOBHBIMU npeumyusecmeamu KOHPOKATbHOW MUKPOCKOIMHU IO CPABHEHUIO

C OOBIYHOI CBETOBOM MUKPOCKOTIHEN SIBISIOTCS:

— BBICOKasi KOHTPACTHOCTh U300PAKEHNUS,
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— yIy4IIeHHas pa3pelaronas cCrnocoOHOCTh (JaTepanbHas B 1.4 pa3a, akcuaiabHas
— B 3aBUCUMOCTH OT pa3Mepa KOH(POKaIbHOU Truadparmsi).
— TMOJy4YEHUE «ONTUYECKUX CPE30B», TPEXMEpPHAsk PEKOHCTPYKIIHS;
— MYyJbTUCHEKTpPAJIbHbIE HCCIEAOBAaHUS C BBICOKOM CTENEHBIO pa3JeieHUs
CUTHAJIOB OT Pa3HbIX (PIIyOpPOXPOMOB.
— BO3MOYKHOCTH MPUMEHEHUS METOI0B IU(PPpOBO 00pabOTKH N300paKEeHHUH.
K Heoocmamxkam koHpokabHOW MUKPOCKOITUY MOKHO OTHECTH:
— CIOKHOCTbh HACTPOMKH MpUdopa.
— otcyrcrBue B KCJIM «ontuyeckoro» nzoopaxenus. OHO CyLIECTBYET TOJIbKO B
uudpoBoil popme U oToOpaxkaeTcs Ha HKpaHE MOHUTOPA. — BBICOKAsk CTOMMOCTh
000pyIOBaHUS U €r0 HKCILTyaTaliu.
2.4.3 ®dayopecueHusi KAK 0CHOBA JIJIsI ONPeaeJIeHUs OMyXxoJieil B
JHAOCKONMHU
OcnoBHOM npuHIUn otpaxarenbHo KJICM OCHOBaH Ha HCHOJIb30BaHUU
TOYEYHOTO HCTOYHUKA BO30YXKIAIOIIET0 CBeTa (J1a3epHbIM Jyd), OCBEMIAIOIIETO
MaJICHbKOE TSITHO BHYTPH TKaHH, C TOCIEAYIOIUM yJIaBIMBAaHUEM OTPaKEHHOTO CBETa
yepes ONTUYECKH COeMHEHHYIO anepTypy (BKparieHue) (pucyHok 2.36).
OTpakeHHbI CBET MPOXOAUT Yepe3 BKpAIUICHUE, B PE3YJIbTATE YEro TOJIBKO
HaxosA1uics B (OKyCe CBET JIOCTUTAET JIETEKTOPa, B TO BpEMs Kak CBET BHE (poKyca
OTKJIOHsAETCS. TakuMm 00pa3om, ompenensieTcss eAMHCTBEHHBIN IJIaH BHYTpH 00pasia,

KOTOpPBIN PacIoyokeH B oKyce.
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Pucynok 2.36 — [IpuHuun nojiy4eHus Ho03pUTENbHBIX 001acTen

OTpaxeHHBI CBET MPOXOJUT YEpe3 BKpaIlJIeHHWE, B Pe3yJbTaTe YEro TOJBKO
HaxosIIMiCs B (DOKYCE CBET JOCTUTAET JACTEKTOPa, B TO BPeMs Kak CBET BHE (oKyca
OTKJIOHsIeTCA. TakuM 00pa3om, omnpeensieTcss €IMHCTBEHHbIN TIJIaH BHYTpPU 00pasia,
KOTOPBIN pacIojokeH B (pokyce.

QiyopeclieHTHbIE  BELIECTBA B MOJCIM3UCTOM  CIIO€ U3IIy4aroT
aBTO(IJIyOpECIICHTHBIEC JTyUYHd TIPH IMOIMAJaHUM Ha HUX BO30YXKIAIOIIEero CUHETO CBETA.
Ha 3popoBbix yuacTkax QuoypecyeHuus Oojiee CHiIbHAs, 4Ye€M Ha YYacTKax,
MOPAXXEHHBIX OMYXOJbI0. DTO OOBSICHSIETCS TEM, UTO YTOJIIEHUE CIUZUCTOTO CJIOS U
YBEJIIMUEHHOE KOJIMYECTBO KPOBEHOCHBIX COCY/JIOB, BBI3BAaHHOE IMATOJIOTHYECKUMU
W3MEHEHUSIMU, TPEMSITCTBYET MPOXOXKICHUIO aBTO(MIYOPECUEHTHBIX JIydeill. OTo
SBJICHUE HAOJIIOJaeTCs HE TOJIBKO B Clydae 3JI0KAYECTBEHHBIX MOPAXKEHUI, HO U MPHU
paHHEM pake U TMPEAPAKOBBIX COCTOSIHUSX. ABTO(IyOpECIIEHTHAsI CucTeMa

MPOU3BOIMT 3aXBaT U MPOCMOTP ABTO(PIYyOPECLHEHTHOTO U300paKeHHsI TIPU MTOMOIIH
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usetHot [I3C-marpunbl  (pubop ¢ 3apsSA0BOM  CBSI3bIO), HAXOJIAIICHCS B
BUIe0dHAOCKOMEe. ['0my00ii BO30OYX)Aaromuii CBET Jlazepa MPOXOIUT YEPe3 CBETOBOJ]
BUJICO’HAOCKONA. CrnernuanpHplii  QuiibTp, Haxomsmmiics mepexn mBeTHor [I13C
MaTpulled, ype3aeT BO30OYKITAIOUIMM  CBET, TMO3BOJSAS  3aXBaTUTh  TOJBKO
aBTO( Ty OPECIICHITHIO.

UYucnoBas amneprypa JMH3bI OOBEKTHBA, JIMHA BOJIHBI W pa3Mep OTKPBITON
anepTypsl (BKpaIUJICHHs) OMPEIENSIOT pa3pelieHrne HU300pakeHHs, MOIydyaeMoro C
nomoipo otpaxartenbHoil KJICM. Jlasepbl paznuyHbIX [IJIMH BOJH MOTYT OBITh
WCIIOJIb30BAaHbl B KauyeCTBE HMCTOYHMKA CBETa IS OTpaxkaromed KOH(MOKaIbHON
MuKpockomnuu. bonee guHHbIE, O5M3KKUE K MH(GPAKPACHBIM, IJIMHBI BOJIH MPOHUKAIOT
rIy0Xe B KOXKY, HO Aat0T Oojiee HU3KOE pa3pelieHUe MO0 CPABHEHHIO C KOPOTKUMU
JJIMHAMH BOJIH BHUJIUMMOrO crnekTpa. OTpakeHHE CBeTa BO3HUKAET B PE3yJbTare
MECTHBIX paznnyuil B Kod(ppuimenTe mperoMiaeHus BHyTpH TKaHU. 711 OTIAENbHBIX
OpraHeslI U CTPYKTYp OHO OOYCIJIOBJIEHO pa3HMIeH B KOA(PUIIMEHTaX MpeIoMICHUS
M0 CPAaBHEHUIO C OJIIDKAUIIIUM OKpYKeHHEeM. MelaHOCOMBI JJal0T CUITbHOE OTPaKeHHE
¢ niuHamMu BoJiH Buaumoro (400—700 um) u 6nuskoro uHdppakpacHoro (700—1064
HM) CIIEKTPOB M3-3a BBICOKOTO MHAEKCA MPEIOMIIEHUS IO CPABHEHHIO C OKPYKAIOUUM
snuaepmucoM. [losToMy KIETKH, conepiKallue MEJNaHWH, TaKue Kak OasalbHbIe
KEPATHHOIIUTHI M MEJIAHOIMTHI, AT sIpKoe u3oopaxenue [12].

TexHosorus: uHTErpanus KOH(POKaTLHOTO MUKPOCKONA B JUCTAIbHBIA KOHEI
HHO0CKOIIA.

Metoauka: ciauzucras 000J04YKa, MOAKpAIICHHAs KOHTPACTHBIM BEIIECTBOM,
CKaHHUPYETCs JIy4OM rojlyooro jasepa.

Pe3yabTar: MUKPOCKONTUYECKHE M300paskeHus BhICOKOM yeTkocTu (0,7 MKM B

IINTOCKOCTH CKaHI/IpOBaHI/I}I).
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Belieyka3anHble pe3ysibTaThl MO3BOJISIOT IOJIy4aTh KAPTHUHKH, HA KOTOPBIX
BUJHA Pa3HUIA B YpPOBHE aBTO(QIYOPECLUEHUUH MEXIy HOPMAaJIbHBIMU 370POBBIMU
y4acTKaMU U YYaCTKaMHU C Matosiorueit (pucyHok 2.37).

Taxum oOpaszom, A co3aaHusl KOH(OKAIBLHOTO W300paXeHHsl, CBET rojiyooro
Ja3epa C JUCTAIBHOTO KOHIIA JHJOCKONa (POKYCHpPYETCsl Ha MHTEpeCyIoLei
NOBEPXHOCTU TKAHU, HA KOTOPYIO NPEABAPUTEIBHO HAaHECEHHBIE (PIIyOpPECIICHTHBIE
BelIeCTBa, BO30ykJarouecss cBeToM Jasepa. CrenuanbHbIl  KOH(POKAJIbHBIHN
ONTUYECKUI OJOK YyJIaBIMBAET TOJBKO (PIyOPECHEHTHBI CBET B TOYHO 3a/laHHOM
TOPU30HTAIIBHOM IUIOCKOCTH. 3@ CYET 3TOro (OPMHUPYETCS MHUKPOCKOIMMUYECKOE
N300paKEHHE BBICOKOTO pa3pelleHus, IO3BOJSIOIIEE PACCMOTPETh M OLEHUTH
MHKPOCTPYKTYPY TKaHH BIUIOTH JI0 pa3Mepa KIETOUHOro sapa [12].

Ha pucynke 2.37 mnpencraBieHbl M300pa)K€HUs, MOJYYEHHBIE C IMOMOIIBIO
HHJIOCKONA C KOH(OKAIBHBIM Ja3epHbIM MUKpockonioM Pentax (Alnonus); Ha pucyHke

2.38 — crpykTypHas cxema coBpeMenHoit KCJIM; na pucynke 2.39 — cTpyKTypa

JAUCTAJIBHOI'O KOHIIA KOH(bOKaJ'IBHOFO OHAOCKOIIa SHHOMHKpOCKOHquCKOﬁ CHCTCMBHI.
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(Helicobacter Pilori)
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Pucynok 2.37— N306pakeHusi, MOTy4eHHbIE C TIOMOIIBIO 3HIOCKONA C

KOH(OKaAJIBHBIM Ja3epHbIM MUKpOckorioM Pentax (SImonmst)
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Pucynok 2.38 — CtpykTypHas cxema KOH(QOKaJIbHOTO JIA3EPHOI0 MUKPOCKOIA

KoHpokanbHblI1 3HAOMUKPOCKON
Ob6bvekTue

MaTpybku BOo3ayxa/BoAabl
CeeToBOA

Moaaua BoAbl NoA AaBNeHUEM
NHCTpYyMEHTanbHbIN KaHan

Pucynok 2.39 —/luctanbHblii KOHEI] KOH(POKATLHOTO SH0CKOIA
OHJOMUKPOCKOIIMYECKON CUCTEMBI

2.4.4 CnekrpaabHnbie qnuanazonbl KCJIM

BonbmmuctBo coBpemeHHbix KCJIM paccuntansl Ha paboTy B IIMPOKOM
CIEKTPAJIbHOM JIHarna30He BHANMOTO cBeTa 1 naxke onmxHero MK u Y® nuamazona.

BaxxubiM (pakTOpoM SIBIISIETCS COCTaB Ja3€pHOTO 0JIOKA, KOTOPHIA MOKET UMETh
HECKOJIbKO JIa3epoB JUIsl BO30YKJI€HUS JIIOMUHECUEHUMU (PIIyOpOXpOMOB B pa3HBIX
obOnacTsix crekTpa. JKenaTtenbHo, 4TOOBI CHIEKTpajbHAs JIMHUS Jlazepa Tormaaaina Ha
MaKCUMYyM CIIEKTpa TMOTJIOMICHHs (uryopoxpoMa. MOIHOCTh H3IY4YEHHUs J1a3epoB
TaKke nMmeet cyuecrseHHoe 3HaueHue. B JICKM ncnosnb3yrorcs B OCHOBHOM JIa3epbl
HENPEPBIBHOTO H3JYyYEHUS, OJHAKO I CIIENUAJIBHBIX IMPUIIOKECHUHN, HAIPUMED, B
MYyJIbTH(POTOHHON  MHKPOCKOIMH, HCIHOJB3YIOTCS W  UMITYJIbCHBIC  JIa3ephl,
XapaKTEPUCTUKU KOTOPBIX MpecTaBieHbl B Tadbmuie 2.3 [11].

Tabnuma 2.3 — XapakTepuUCTHKN UMITYJIHCHBIX JIA3€POB

JInvHa BOJHBI U3JTyYEHHUS,
Tum masepa MaxkcumanbHasa

HM
MOIITHOCTH, MBT

Ar - UV 351, 364 80
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JuonsIit (11/m) 405 50
He-Cd 442 30
Ar-Kr 488, 568, 647 125
Ar 458, 477, 488, 496, 514 200
He-Ne 543 1.5
Kr 568 40
He-Ne 594 4
He-Ne 633 15
Ti-Sapphire, UMy IbCHBII 720 - 1000 1 (cpeansist MOILIH. )

2.4.5 Pazpemiamomas cnocoOOHOCTh

Pa3zpemiaromiasi croco6HOCTh MHUKpockomna (resolution) — ogHa wu3 ero
BOXHEHIINX XapaKTePUCTHK, OMpeeNsomas KadecTBo wu3o0paxkenus. Ilox
pazperaroneii CrocoOHOCTbIO MHUKPOCKONA OOBIYHO MMOHMMAIOT BO3MOXHOCTh
pasTUYCHUS JBYX OJIM3KHUX M0 WHTCHCHBHOCTH TOYEYHBIX O0BEKTOB. C IMOMOIIBIO
MUKpPOCKOIIa  HaOJIOJAl0T  OJM3KO  pACIMOJIOKEHHBIE  OOBEKTHI,  MOITOMY
eropaspemiaronasicsi CrnocoOOHOCTh XapakTepU3yeTcss HE YIJIOBBIM, a JIMHEWHBIM
pPacCTOSIHUEM  MEXKIy JABYMs OJM3KUMH TOYKAaMH, KOTOpBIE e€Ile MOTYT
BOCIIpUHUMAThCA pazzaenbHo. HaOmromaeMblii  0ObEKT pacronaraercs BOIHM3U
nepeanero ¢okyca 00bekTHBa. B TIIOCKOCTH, TEOMETPUYECKH COMIPSIKEHHOMOOBEKTY,
pacroyaraeTcsi €ro yBeJIMYeHHOE M300pakeHHe, KOTOPOE paccMaTpUBAETCs TIIa30M
yepe3 okKyJsip. BenmeacTBue nudpakiMOHHBIX SBIEHUN JIIOOOH TOYEUHBIH OOBEKT
pa3MbIBaeTCS M €ro M300paKeHHE TEPEKPHIBACTCS C H300paKEHHUEM COCEIHEro
oowekta (pucynok 2.40). M3 Buga audpakiMOHHONW KapTUHBI PaCIPECICHUS
WHTCHCUBHOCTH B(OKAIBHON TUIOCKOCTH CJEAYeT, YTO paspelieHue Oyaer
OTIPEJICIISITHCSL CTETICHBIO TEPEKPBITUS IICHTPAIBHBIX TSATEH paclpeeieHul BYX
TOYEYHBIX OOBEKTOB. DTH MATHA HA3bIBAIOTCA AUCKaMu DipH. Paneem ObLT penioxkeH

KPUTEPHil, COINIACHOKOTOPOMY JIBE€ TOYKM CUHMTAIOTCS Pa3pELICHHbIMHU, KOTJa Ha
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U300paKeHNH MAaKCUMYM MHTEHCUBHOCTH OT 1-0¥ TOUKHM MOnajgaeT Ha MUHUMYM OT 2-
oil. Ilpm »ToM BenuuuMHa 'mpoBajia" B MHTEHCUBHOCTH II0 LEHTPY MEXKIY
U300paKCHUSIMH TOYEK COCTAaBUIM 26% OT MakcuMyMa, a PacCTOSHHE MEXIy

paspeniaeMbIMi TOYKaMH PAaBHO PaJUyCy IUCKa DUpH, KOTOPBIM OMpenesnsercs Io

dbopmyne 2.1 :
O
F
r=1220 0 ,(2.1)
D
rne A — JUIMHA BOJHBI cBeta; D — amamerp amadparmer, F — dokycHoe
paccTosiHue.

r

Pucynok 2.40 — Kpurepuit Panes
2.5 IllunuoBasi OMONMUCHUSA B IHIOCKONUN
3HaHUEe MOJIENIeH PHIOCKOIIOB U YMEHUE UX KOMIUIEKTOBATh OY€HBb BaXKHBI MMPU
OCHAIIICHUU JHJAOCKOMUYECKUX OThAesieHni (kabuHeToB). [IpuMeHeHre 3HAOCKOMUU
JaXXe C JAUarHOCTHYECKOM 1IeJIbI0 MPEeayCMaTpUBAET IPOBEAEHUE OINEPATUBHBIX
BMENIATENbCTB, MO3TOMY OTCYTCTBHE CIELHAIBLHOTO WHCTPYMEHTApHUSI CHUXKAET €e

JTUArHOCTHYECKUN U JedeOHblid moTeHnuan [6]. Ha pucynke 2.41 mpencrtaBieHbI
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WHCTPYMEHTBI, NpUMEHseMble B sHAockonuu. Ha pucynke 2.42 mnpencraBiieHbI

BHEIITHUNA BUJ U COCTAB OMOIICUINHBIX IIUAIIIOB.

=

(=)

7 8 9
©000 ﬁ

f

11 12 13 14 15

\

(g

1,2- mure! 111 OMOTICHH ¢ OTBEPCTUSMHM | C MTJION; 3 - IIMTONIOTHYecKas 1meTKa; 4 -
AKCTPAKTOP B BUJE TPEHOTH; S5 - KOP3UHKA; 6 - KAHIOJS; 7 - UHCTPYMEHT JJIst
MIPOMBIBAHUS U PACHBUICHUS pACTBOPOB; 8 - HHBEKTOP; 9 - HOKHUIIBI JIJIS1 PE3KU I1IBOB;
10 - HoxHuULBL; 11 - MarHUTHBIN SKCTPAKTOP; 12 - ANEKTPOABI A Koaryisaiuu; 13 -
auatepMuyeckas nemis; 14, 15 — uroap4arsiii ¥ NPOBOJIOYHBIN 1UaTEPMUUYECKUE PE3LIbI

Pucynok 2.41 —MIHCTpyMEHTBI, IPUMEHSIEMBIE B SHIOCKOIIHH.
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BHy TpeHHAA YacTb

CrepxHeBasn Tpybka

PykosTka

PucyHnok 2.42 — Baemnuii BUa U cOCTaB OMONCUMHBIX IIUIILIOB JUAMETPOM OT

5 mo 10 MM, mmuraOoM OoT 220 10 450 MM

B macTosiiee Bpemst UCIOIB3YIOTCS IIMMIBI PA3IMYHOTO THIIA, BHEITHUA BUJT
KOTOPBIX MPEJCTABIICH HA pUCYHKE 2.43.

[umioBast Ouonicusi — Haubosee paclpOCTPaHEHHBIH BUJ OHONCUU B
sHAO0CKOMHH. E€ BRIMOTHSIOT MTPU MOBEPXHOCTHO PACIIOIOKEHHBIX OYarax mopaxeHus
1o/ BU3YyaJdbHBIM KOHTpojeM. C mnpulleNbHONH OHONCHEH, OTKpPBIBIIEH MIUPOKHUE
MEePCTICKTUBBl HCIIOIB30BAHUS TPWKU3HEHHBIX MOPQOIOTHUSCKUX HCCICIOBAHUH,
OBLITM CBSI3aHBI HAACK Il KIIMHUIIUCTOB HA PEIICHNEe MPOOJIeMbl paHHEH JUAarHOCTUKH
paka. OpHako TIEpBBIE BOCTOP)KEHHBIE OTKIUKH CMEHWINCH CIACPKaHHBIM
OTHOIIEHUEM K MPHUIETHLHON HMIUMIIOBOW OMOTICHH KaK K MeTony AuddepeHInaibHOM
JTUArHOCTUKH I0OPOKauYECTBEHHBIX U 3JI0KAU€CTBEHHBIX TOPAKCHUH.

Hampumep, mno cBomnoit cratuctuke P. Herramex (1973), mpu
MaJUTHH3UPOBAHHBIX IOJIMIIAX M pPAaHHUX (QopMax paka dJKelayJaKa OIIMMOKH TIpH
IIMIIIIOBON Onoricuu gocturarot 8—60%.

[TpuurHamMu, 00yCIOBIMBAIONTUMHI OLMTUOOYHBIE PE3YIHTATHl MOP(HOTOTHIECKUX
WCCJICIOBAHUIM MaTepualia, MOJyYEeHHOTO TPH TPUIICIBbHBIX OHWOTICHAX, SBIISIOTCS:
HEBO3MOXKHOCTh B3ATh TKaHb OINYXOJM B JOCTaTOYHOM OOBEME B CBS3U C
OCOOEHHOCTSIMU €€ POCTa, HAPYIICHUE TIPABUII BHITIOJHEHNS OUOTICHH, HAIIPABUIILHOE

XpaHEHHE U MIPUTOTOBJICHHUE MPENapaToB U JIp.

[lepBbIe 1BE MPUUMHBI 3aCITYKUBAIOT 0COOOTO BHIMAHMUSI.
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Pucynok 2.43 — HakoHEUYHKHM JIJ1sl 3aXBaTHBIX U JUCCEKIIMOHHBIX LIUIOB
Heynaumn 00ycnoBieHbl T€M, YTO HEMPABUIBHO BHIOUPAIOT MECTO OMOTICUU
(pucyHOK 2.44, a), OpaHII OMOTICUHHBIX IIUIMIIOB HE TPOHUKAIOT BIIyOb
CIIM3HUCTON 000JIOUKH M HE 3a0HparoT MOpaKEHHYIO TKaHb (puc. 2.44, 0),
3aXBaThIBAIOT MaJIO ()pPAarMEHTOB UM OHHU OKA3bIBAIOTCS CIUIIKOM
ManeHbKUMU. V30exkaTh TMarHOCTUYECKUX OIIMOOK MOYKHO JIUIIb B OJJTHOM
ciydae: JiIsl THCTOJIOTHYECKOTO UCCIIeI0OBAaHUS HEOOXOANMO yIaTUTh BCE
MOJIMTIOBUIHOE HOBOOOPA30BaHKE, U3BA3BICHNE, BBIOYXaHUE WU

SHAYUTCIbHYIO €TI0 4aCThb.
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a - OTPy’KEHUE PACKPBITOM METIN B CIU3UCTYIO 000JI0UKY OopraHa; O -3JIeKTPOIKCLIN3HS

y4qacCTKa CIIM3UCTOM O6OHO‘IKI/I; B - I[e(beKT CIU3UCTON 000JIOUKH MOCJIC OUOIICUU

Pucynok 2.45 — buorcus ¢ HoMONIbI0 AMATEPMUIECKON NETIN
Takass BO3MOXHOCTh MOSIBWJIACH B CBSI3U C BHEAPEHHEM B KIMHUYECKYIO

npakTuky merenbHor Owoncuu (banmameikua A. C. m np., 1976). Ee mpousBogsr
JIMATEPMHUYECKON METIEH N0 TUITY SHAOCKOIMUYECKON MOJUIIBKTOMUH (pHcC. 2.45).
IIpu nerenbHON OMOINCHM 3aXBaThIBAIOT 3HAYUTENILHO OOJIBIIE TKAHU, YEM MPHU

IIUTIIIOBOM.

2.6 DaexTponHblii uHCYQPasitop aist Iuaockonuu (Endoflator KARL

STORZ)

2.6.1 Haznayenue npudopa

Nucypdasarop npenHasHayeH Uisi CO3AaHUS IIOJOCTH MPU  CIASAYIOUTHAX

AUAIrHOCTHYCCKHX U TCPAIICBTHYCCKHUX BMCIIATCIIbCTBAX!

® JIAIIapOCKOIIHA,
® TOPAKOCKOIIHNA,
® OHAOCKOIIUA BEPXHUX N HUKHHUX OTACIIOB XKEIYJOYHO-KHIICYHOT'O

Tpakta (Hamnp., TOM, Koj1oHOCKOMuUS);

® OHJOCKOIIMYCCKOC U3BJICUCHUC COCYyaaA.

Kpome Toro, mucyddasTop mpegHasHaueH Il BBHITECHEHHUS OKPYKAIOIIETO

BO3/IyXa MPU OTKPBHITOU/9HIOCKOTTMYECKHA ACCUCTUPYIOIIEH XUPYPrUuu cepalia.

2.6 Daexkrpounblii nHcypdasTop s d3uaockonnu (Endoflator KARL
STORZ)

2.6.1 Ha3znayenue npubopa

Nucydduarop mnpeaHazHadeH s CO3[aHMS TMOJOCTA TNPU  CIEAYIOIIUX

AUArHOCTUYCCKHUX U TCPAIICBTUYCCKUX BMCIIATCIILCTBAX!
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° JIAIIapOCKOIINA,
° TOPAKOCKOIIHSA,
® 9HAOCKOIINUS BEPXHUX U HUKHHUX OTIACIIOB KCJIIYJOUYHO-KHIICYHOI'O

Tpakra (Hamnp., TOM, KoJ10HOCKONA);
. 9H/IOCKONMYECKOE U3BIeUeHue cocyaa. Kpome toro, nuucypgasarop

IpelHa3HAaYeH I BBITECHEHMSI ~ OKpPYXAaloOlEro  BO3AyXa  IpH

OTKPBITON/3HIOCKOIMYECKH aCCUCTUPYIOIIEH XUPYPrUU Ceplia.

Pazpemaerca wucnons3oBate TOApkO MemuuuHCKH ra3 C0,. Bo Bpewms
uHcypdasuuu npoucxoaut adcopoius CO,. [Ipu 3TOM Teno BOMTHIBAET YacTh
ucrnoaszyemoro aisa uacypdusuuu raza C02. B penkux ciydasx CIMIIKOM OOJbIas
koHueHTpanusi C0; B KpOBU WJIU JBIXATENbHBIX IMYTSIX MOXKET MPUBECTH K CMEPTH
nanenTa. Bo Bpemsi Bcell mporeayphl HEOOXOAUMO HAOIIOJaTh 3a >KU3HEHHBIMU
GyHKIMSIMY MAllMeHTa U MOJICPKUBANTE €ro bIXaHWe Ha He0OXOAUMOM YPOBHE.
Bricokoe paBieHne uim OOJBIION MOTOK Ta3a croco0cTByI0T abcopoiuu COs.
N3menenune GyHKINNA KpOBOOOpAIICHHSI, META00JIMUECKUX U JbIXaTEIbHBIX (QyHKIIUN.

Bo Bpems uncyddusaiun CO, MOTYyT BO3HUKATD CIASAYIONIAE CUMIITOMBI:

. TUNIEpKaIHUs (OTPaBJICHUE YTIEKUCIIBIM Ta30M);

. anuao3 (yBeIU4eHHe KUCIOTHOCTH, yMeHblleHue pH);
. YMEHbIIIEHHE MUHYTHOTO 00beMa cepla;

. YMEHBIIIEHUE BEHO3HOT'O OTTOKA.

Bo Bpems uncyddmsiun CO2 MOTYT BO3HUKATH CIICTYIOIINE OCIOKHCHUS:
AMOOJIHS, TUTIOTEPMHUSI, 00€3BOKHUBAHUE.

OmbOommst CO; BOZHUKAET BCIIEICTBHE IPOPHIBA CTEHOK aJTbBEOJI C KAMILIIPaMHU,
BBIHOCA BO3/YIIHBIX MY3bIPHKOB B KPOBEHOCHOE PYCIIO, 3aTEM B CEp/ILI€, B apTEepUU
OOonBIIOr0  Kpyra  KpOBOOOpalleHHs,  MPENsTCTBYS  MX  HOPMaJbHOMY
KPOBOOOPAIICHHIO, TOBPEXKIasi CTEHKH KPOBEHOCHBIX COCYOB, YTO MOXKET MPUBECTH

K uHGApKTy, HUHCYJIbTY M T.JO. OMOOJMS MOXKET BO3HUKHYTb B pe3yJjbTaTe
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HCTIPAaBUJIBHOI'O IIOJIOKCHUA I/IHcy(l)(i)J'IHHI/IOHHOFO HHCTPYMCHTA WM BBICOKOIO
BHYTpH6pI-OHIHOFO JaBJICHHA. HCO6XOI[I/IMO n30eratb BO3HUKHOBCHHS BBICOKOT'O

JIaBJICHUS U IIPOBEPSATH MPABUIBHOCTH MOJIOKEHUS HHCY PPIIAIMOHHOTO HHCTPYMEHTA.

I'mnoTepmust — COCTOSIHME OpraHu3Ma, IpU KOTOPOM TEMIIEpaTypa Teja maaact
HIOKEe, 4YeM TpeOyercs M MOAJep>KaHUS HOPMadbHOTO OOMEHa BEIIECTB U
dbyHKIIMOHUpOBaHU ~ opraHu3ma. [loaTomy  HEOOXOAMMO  KOHTPOJIMPOBATH
TEMIIEPATYPY TeJIa BO BPEMS ONIEPaALUU.

Wnnocunkpanususs  —  OoJie3HeHHass  peakuus  (4yBCTBUTEIBHOCTH),
BO3HHUKAIOIAsd B OTBET Ha OIPEACIICHHbIC pasapaxurend. ManocuHKpasudeckue
peakuuu y TAlUMEHTOB C CEPHOBHJHOKICTOYHOW AHEMHEHM WM  JIETOYHOU
HEJI0OCTATOYHOCTHIO BBI3bIBAIOT ONACHOCTh HAPYIIEHHS] OOMEHA BEILIECTB B pE3yJIbTaTe
noBbIieHHON abcopOumu CO;.

[Ipu naUTENBHBIX onepanusax ¢ OOJBIIUM PACXOJIOM Ta3a HHCY D IAIUS MOKET
IPUBECTHU K BBICYIIMBAHUIO WM MOBPEXKICHUIO TKaHU, T.€. 00e3BoxkuBaHue. [loaTomy
HEOO0XO0MMO M30eraTh HEHYKHBIX yTEUEK.

Pemaromumu paktopamu 11l BOSHUKHOBEHHSI TAKUX OCJIOKHEHUU SIBIISIOTCS
JUIUTEIIbBHOCTh THEBMO- TEPUTOHEYMa, BBICOTa BHYTPUOPIOIIHOTO JaBJICHUS U
cBszaHHass ¢ otuM abcopOuus CO0,. IlosTomy HEoOXoauMo u30EralTh BBICOKUX
3HAYEHUU aBJICHUS U MOTOKA. JlaBiaeHue Boie 15 MM pT. CT. HEOOXOAUMO TOJBKO B
PEAKHUX CITydasiX.

Ha pucynxke 2.46 npencraBiieHbl YCIOBHbIE 0003HAYEHUSI HA JUIEBON MaHEIH

uHcyddastopa.
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Pucynok 2.46 - YcioBHbIe 0003HaUCHUS Ha JIMIIEBOM MaHen HuHCyQdisaropa

Ha pucynke 2.47 moka3zaHbl OCHOBHbIE OOO3HAUEHHS OPraHOB YIPABICHHUS
uHCcy dasTopoM:
1 — cereBoli nepexyrOYaTENb;
2 — WHJIWAKATOpP JIaBJICHUS B OaJIIOHE;
3 — uHaUKaTOp (paKTHUECKOTO 3HAUCHUS JIaBJICHHS MAIlUCHTA,
4 — UHIUKATOP 3aJaHHOTO/TaBJIICHUS TAIMCHTA,;
5 — MHIUKaATOp 3aJaHHOTO/(PaKTHUYECKOTO 3HAUCHUS JIaBJICHHS TAIlUCHTA,
6 — uHAUKATOp (HAaKTUYECKOTO 3HAYEHUS MOTOKA rasa;
7 — WMHJAMKATOP 3aJIaHHOTO 3HAYCHHUS ITOTOKA T'a3a;
8 — mudpoBoi HHIUKATOP 3aAaHHOTO/ (PAKTHUYECKOTO 3HAUCHHMS TIOTOKA T'a3a;
9 — wHAMKaTOp 00BEMa M3PACXOJOBAHHOIO Ia3a;
10 — pazwem 1t UHCYDIALMM J1SI TAITUEHTA;
11 — xnaomnka «COpoc» s cOpoca HHANKATOpa 00bema;
12 — xnonka «BKJI/BBIKJI» uncyddasmmy;

13 — xHOMmKa JJIA 3aJaHHOT'O 3HAYCHMA IIOTOKA Ira3a,
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14 — BBIABWIKHOM SIIMK JJII KPATKOTO PYKOBOJACTBA IO IKCIUTyaTaIlUH;

15 — KHOMNKH AJI1 BBOJIAa 3aTaHHOTO 3HAYCHUS JIABJICHUS MAIUCHTA;

16 — moisrocka ¢ HAAMKUCKIO (3aMEHsIeMas );

17 — pazweMm mpubopa aJis mogauu ra3a (TUM COSTUHEHUS - aMEPUKAHCKHH ),
18 — neprkaresnb ra30Boro O6ayIoHa;

19 — pazwembr SCB;

20 pa3zbeM BbIpaBHUBAHUS IMOTEHIUAJIOB;

21 cereBble IPEIOXPAHUTEIIH;

22 THE3I0 MOIKIIIOUYEHHUS K CETH.
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Pucynox 2.47 — JlunieBas u obpatHas cropoHsl HHCY Qdisitopa
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Pucynok 2.47 - YciioBHbIe 0003HaUCHUSI Ha JIMIIEBOM NaHenu uHcypdustopa

2.6.2 Ilopsiiok moAroTOBKM HHCY(Ppasitopa k padore

[Topsimok moAroToBkU MHCY(DdsiTopa Kk padoTe npeacrasieH B Tadnuie 2.4.

Ecnu ra3oBelit 0asiioH mMycCT WK HU3KOE IaBJICHUE B CUCTEME, TO HA UHIUKATOPE
2 MHraeT KpacHbIM CBETOAMOJ, a IpH 3amycke MHCYhQIISIUU mogaercss 3ByKOBOM
CUTHAaJ, Ha BUJEOMOHUTOPE OTOOpaKAETCsl COOTBETCTBYIOIIEE YKa3aHUE.

IIpu BxdArOUEeHHM TpUOOpa HaKaTHE KiIaBUIIA | B CETh, MNPOUCXOIUT
CaMOTECTUpOAHUE arapara, Ipu KOTOPOM TOTOBHOCTh K pabOTe CUTHAIM3UPYTCS
MUT@HUEM CBETOJMOJIOB M IIECTKUPATHBIM KOPOTKUM 3BYKOBBIM OIIOBEIICHUEM.
[Tocne BxmatOueHUs mpuodopa cleayeT NOATBEPAUTh WM W3MEHUTh HACTPOUMKH,
KOTOpble OBUIM YCTAHOBJIGHBI BO BpeMs IMOCIAEAHEH HJKCIUTyaTaluh. OITO
CUTHAJIU3UPYETCd MHUIAaHUEM CBETOJUIOB HA IIKAJIBHOM HHIMKATOPE M MHUTAaHUEM
kaonkun BKJI/BBIKJIL. [Ins moaTBep,ieHUs YCTaHOBJIECHHBIX HACTPOEK HEOOXOIUMO
OJIMH pa3 HaXKaTh Ha KJIaBUIIH «+»,«-», « BKJI/BBIKJI». [Tocne aToro paznaercs onux
KOPOTKHI 3BYKOBOW CHTHaQJI, TacCHET CBETOAMOA Ha KHOMKE WHCYPasaiuu

«BKJI/BBIKJI», octambHbIE CBETOIMOMBI MPOJOKAIOT TOPETh HEMPEPHIBHO. UTOOBI
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3aImyCcTUTh mporiecc MHCYDuammm HEoOX0oMUMO eme pa3 HaxaTh Ha KHOMKY
uHcyp s « BKJI/BBIKID.

Ta6nuna 2.4 — Iopsaok nmoaroroBku uHcyhdisitopa k padore
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DKCIuyaraums npudopa BO3MOKHA TOJILKO 1101
HANPSHKECHUEM, VYKa3aHHbIM Ha Tabiuuke
TEXHHYECKHMHM  JlaHHbiMH.  [lojakiouenme
cereBoro kabens ¢ yCTaHOBKOH wITeKepa B
HE3J10 JI0 YIopa.

OTranys Hasaja 3alIMTHOE MpUCHocodieHne
wrekepa SBC, BcraBbre mrekep B OJHO M3
riesn  SBC.  Jlpyroit  koneu — kabens
COCJIMHACTCH C YIPABJISIONINM YCTPOHCTBOM.

Jns YCTAaHOBKH ra3oBoro Gannona,
HEOOXOMMO OTKPBIThH JIepKareiib, Ha 0OparHoii
cropoHe  npubopa  craeayer  OTKHHYTh
MOJICTABKY, JAajiee MOTAHYTh BEPXHEe KOJIBIIO
JiepKaresis BBEpX JIO [ienyKa.

Yeranoputs Oasion CO2 BEPTHKAJILHO B
JiepyKareslb, W 3aKPEeNHTh 3alIOPHLIM PBIYATOM.
[MoacoeanuuTs BBIXOAHOH wTYuep OawioHa
CO2 ¢ moMombio TPYOKH BBICOKOIO JaBJICHHS
K razoBoMy pazbemy npubopa 17,

1 BapuanT CoeMHEeHMusl. YCTAHOBUTH TPYOKY
ajanTepa Ha BeIXOAHOE oTBepctHe CO2
razoBoro Oassiona 1] 3aKPYTHTH
YHHBCPCABHBIM KIIOYOM

2 sapuant coeamuenusi. Hacaaute mryuep
TpyOku ananrepa na CO2 razosoro daona u
TJIOTHO 3aKPYTHTh

["azoBriii pasbem 17 npubopa noAcoeAMHHTS C
NOMOLILBIO TPYOKHM ajanrepa HeroCpeACcTBEHHO
K HACTEHHOMY pa3zbeMy LEHTPaILHOIO
razocHabxenus 3.3 — 7 Gap.
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Hanee wHeoOxoammo OTKPHITH BeHTUIh C0r-0amioHa (MpUONMHM3UTENHHO Ha
MOJIOBUHY 000pOTa MPOTHB YacOBOW CTPENKH) M HAOMIOAATh 3a OTOOpa)kaeMoii
uHbopMaIueit Ha JTUIECBOW MTAHEINH.

[Ipubop ocHamieH NpeAOXPaHUTEIbHBIMUA YCTPOMCTBAMH, KOHTPOJIMPYIOUIUE
UHTPAKOpIOpaibHOEe  JaBjeHue, JaBieHue B Oammone. Kak  Tonbko
MHTPAKOPIIOPAIbHOE AABJIEHUE MPEBBICUT 5 MM PT. CT. B TE€YEHUE 3 CEKYHJI pa3dacTcs
JUTEIBHBIA 3ByKOBOM CUTHAJ TPEBOTH (IMOMEPEMEHHO KOPOTKUU U JUVIMHHBIN TOH), U
nojaya rasza npekpaiaercs. Yepes 1,5 cekyHbI U30BITOUYHOE JIABJICHUE CHIKAETCS C
NOMOIIbI0  BEHTWISILIMOHHOTO  KiamaHa. [lpm  oOHapyXeHHH MOHUKEHHOTO
MHTPAKOPIOPAIBHOIO JABJICHUS pa3faeTcsl 2 KOPOTKHUX, CAEAYIOMMX JAPYr 3a Apyra

ToHa. Takke HEOOXOANMO CIEIUTh 32 MHANKATOPOM 2 JaBJIeHUS B OaiioHe (pPUCYHOK

2.48).

Pucynoxk 2.48 — Nunukarop naBiieHus B 0ajUIOHE HA JIMIIEBOM MMaHEN

Ecnu ropar 6 3eieHbIX CBETOAMJOB — JIOCTATOYHBIN 3amac ras3a, 3 3eJIeHbIX
ceeroamona — 3amac rasza < 15 gurpoB. KpacHblii Muramommid CBETOIUON
CUTHAIM3UPYET 00 W30BITOYHOM JAaBJICHUM WM HEMOJIXONSAIIEM ra3e B OaJuloHE.
Perucrparnus naBnenus BeInodHseTCs pe3epBHO. OO€ CTYIeHH PETyIHPOBKH JaBICHUS
OCHAIIEHBI IPEIOXPAaHUTEILHBIMU CITYCKHBIMU KJIalTaHAMMU.

Bo u36exanue 3apakenus npubdopa npu oopatHoM noroke CO, UM KUIKOCTH
opraHu3Ma, HEOOXOJAMMO YCTaHOBHUTH CTepwibHBIA CO; - Ta30BBI (QUIBTP MEXKIY

UHCY P PIALMOHHON TPYKOH M pa3beMoM MpuOOpa, MOKA3aHHBIN Ha pUcyHKe 2.6.2.2.
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Hanee HeoOxoauMo ycTaHOBUTH cTepuiibHblil  COo-GuiabTp Ha pazpeM A
uHCcy pusanuu. pyroii koHen nHCY PPanoHHON TPYOKH COETUHSAETCS C TPOAKapOM

unu ¢ urioi Bepema (pucynok 2.49).

Pucynok 2.49 - VYcranoBka crepunbHOro CO-puabTp Ha paszbem s

uHCY pusannn
[Ipu momomm KHOTMOK «+» 15 HeoOXoauMmo 3amaiTe 3HAYCHHE TaBJICHHS
MalueHTa, Kak 3To Moka3zaHo Ha pucyHke 2.50. IlpenBaputenbHO yCTaHOBIJIEHHOE
3HAYEHUE JIABJICHUS NAllUEHTa MOXKHO CUATHIBATh KaK Ha IIKAaJIbHOM UHAUKATOpE 4 TaK
U Ha TUMGPOBOM HHAWKATOpe 5. Mwuramomias JaecATHYHAs TOYKa Ha IU(POBOM
WHIUKATOPE 5 yKa3bIBaeT HA TO, YTO YCTPOMCTBO pabOTAET B peKUME BBOJIA 3aJaHHBIX

3Ha4YeHHU (pUCYHOK 2.51).

Pucynok 2.50 - YcraHoBKka 3Ha4Y€HUA JIaBJICHUS NALMEHTA
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[Ipu momomu KHOMOK «+» 13 3amaercss HeoOXoaAMMOe 3HAYEHHE MOTOKa Trasa.
[IpenBapuTebHO YCTAHOBIIEHHOE 3HAYEHHUE IIOTOKA MOXKHO CUWTHIBATH KAaK Ha
HIKaJIbHOM UHAMKATOpE 7 , TaK U Ha HU(DPOBOM UHAUKATOPE 8.

Muraroiasi AecsiTUYHas TOYKa Ha MU(POBOM MHAMKATOpPE 8 YKa3bIBaeT Ha TO,
YTO YCTPONCTBO pabOTaeT B PEKUME BBOJIA 3aJaHHBIX 3HaueHUU. UTOOBI yCKOPUTH
poIlecC M3MEHEHUsI 3HAaYeHUH, HEOOXOIuMO yAepKuBaTh KiaBuiny 13 Oomee 1cek

(pucynok 2.51).

Pucynok 2.51 - YcranoBka 3HaU€HUs 1aBJICHUS MTAIIUEHTA

2.6.3 IloaroroBka k nucypguasuuu C02

[IpoBepky  (HYHKIOMOHMPOBAHUS  3alIUTHOTO W  MPEAOXPAHUTEIHHOTO
YCTpOMCTBA CleayeT NPOBOJIUTH MEPe]l KaKAbIM MPUMEHEHUEM Ha TaIUEeHTE

C momoIlIpi0 KHOMOK «+» 13 HeoOXOoAMMO YCTaHOBUTH 3aJaHHOE 3HAYCHUE
noToka Ha 1 n/muH. Jlanee HEOOXOOUMO OTKPHITH UIITy Beperna u HaxaTh KHOMKY

«BKJI/BBIKJI» uncypdasamauu 12 (nepekiitoyaTenb CBETUTCS) (PUCYHOK 2.52).
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Pucynok 2.52 — Bxmrouenue uncypduisannn KHOTKOM 12
JlaBnenue, otoOpaxaemMoe Ha HWHAWKATOpe (AKTUYECKOTO 3HAYCHHUA 3 U

mupPOBOM HWHAMKATOPE S, MODKHO OBITh HIke 4 MM pT. cT. Eciam naBnenwme
3HAYUTENLHO BBIIIE, TO Urjia Bepemra mubo nmoBpexieHa, 11ubo 3adura.

3HaueHue MOTOKa, 0ToOpakaeMoe Ha MHIUKATOpE (PaKTHUECKOTO 3HAUYCHUS 6 U
M(HPOBOM HHIUKATOPE 8, JOJKHO COOTBETCTBOBATH 3HAYEHHUIO, OTOOpakaeMOMy Ha
WHIUKATOPE 33aHHOrO 3HAYCHUS 7.

C moMoImp0 KHOMOK «+» 13 HeoOXOAMMO YCTAaHOBUTH 3aJaHHOC 3HAUCHHE
noTtoka Ha > 10 n/mMuH. Jlasiee HEOOXOAMMO OTKPHITH UTITy Bepera u HakaTh KHOMKY
BKJI/BBIKJI uncyddasuuu 12 (nepexatoyatens cBetutcs). [locie aToro Heooxoaumo
3akpeITh UMy Bepema. Ilpu mnpeBbillieHMHM OTOOpa)kaeéMoro Ha HWHIUKATOpE
(hakTHYeCKOro 3HaueHMs 3 JTaBJICHUS MalUeHTa (Ha 5 MM pT. CT. B TeueHue Oojee 3
CEK.) 3BYUYHUT MEJUICHHO NMPEpHIBAIOIIUICS MpeaynpeauTeabHblii curHan. Yepes 1-2
CEK. CIBIIINUTCS cpadaThIBAHUE BEHTUJISIIMOHHOTO KJIanaHa, ¥ MOBBIIICHHOE JaBJICHUE
aKTUBHO CHWXaercsa. MHaukatop QakTUyecKoro 3HA4YeHHs MOTOKa 6 JIO0JHKeH
CHUKAThCS HA HYJIb.

QdakTUYeCKOE 3HAYEHUE JaBJICHUS MallMeHTa JOJKHO COOTBETCTBOBATH

3agaHHOMY 3HaueHuro (£10%).
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[locrne 3aBepuieHuss MNPOBEpKH (YHKIIMOHUPOBAHUS OCTAHOBHUTE IPOLIECC

uHcypdsaimu Haxxarrnem kHonku «BKJI/BBIKJD» 13.

2.7 Uctounuk xos0qu0ro ceera (XENON 300 KARL STORZ)

2.7.1 Onucanmne npudopa, 3jieMeHThbI YIIPABJICHUS, HHAUKAIMUS, Pa3beMbl U
UX QYHKIHMHU

Uctounuk xonomnoro ceeta XENON 300 mpumeHsieTcss B SHAOCKONMUU JJISI
OCBEIIEHUS BO BpEMs TMarHOCTUUECKUX MPOLETYP U XUPYPTrUUECKUX BMEIIATEIBCTB C
MUHHUMAaJIbHBIM HarpeBOM TKAHU B KaU€CTBE CTAHJAPTHOTO UCTOYHUKA CBETA BHICOKOM
MomrHOCTH. OH OCHAIleH HAacoCOM MPOTUB 3alOTEBaHUS, KOTOPBI MOXKHO
WCIIOJB30BaTh B COYETAHUU C MOAXOASIIMMHU SHIOCKOMAMH JUJIsi TPEAOTBpAICHUS
3al0TEBaHUS JIMH3BI.

Uctounuk  xomomuoro ceeta XENON 300 o6namaer  pabouumu
XapaKkTepUCTUKAMH, KOTOpbI€ OOECMEeUUBAIOT BO3MOXKHOCTh €ro MPUMEHEHUS
MPAKTUYECKU TIPU JIFOOBIX SHIOCKOIMMUYECKUX BMEIIATEIhCTBAX, 1 0COOEHHO MpH (POTO-
u Buaeo nokymeHtupoBanuu. C nBeroBoil Temneparypoir 6000 K namma XENON
MOITHOCTEIO 300 BT COOTBETCTBYET LIBETOBOM TEMIIEpATYpE COJIHEYHOTO CBETa U
oOecrieynBaeT TakKMM 00pa3oM MPEBOCXOAHOE OcBelleHue. [lonHas MHTEHCUBHOCTD
CBETA JIOCTUTAETCA Cpa3y MOCIIE€ BKIOUECHHUS JaMITbI.

[TapameTpbl cBETa HACTPAUBAIOTCS PETYJISITOPOM CBETA C MUKPOIIPOLECCOPHBIM
yIOpaBJIE€HUEM, MPHU OSTOM TOK JIAMIIBI OCTA€TCS HEU3MEHHBIM. JTa TEXHUKA
peryJIMpoBaHusl  MPEAOTBpPAIIACT HECTAOWIBHOCTH  DJIEKTPUUECKONM Jyrd W
obOecrieunBaeT MAaKCUMAJIBHBIN CPOK CITYKOBI JIAMITHI.

Hactpoiika mapaMeTpoB cBeTa MOXET BBITIOIHATHCS KaK BPYYHYIO, TakK M
aBTOMATHYECKH TTPHU UCIIOIb30BaHUHU BBIXOIHOTO CUTHAJIA BUICOKAMEPHI.

JIJist 3HIOCKOIIOB, KOTOpPHIE OOOPYJOBAaHBI CIIEIUATBLHBIM KaHAJIOM IPOTHB

3a110TECBAHUA OIITUKH, JOIMOJIHUTCIbHO HMCCTCA HACOC IIPOTHUB 3allOTCBAHUS.
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OYHKIMY CUTHAJIBHBIX M KOHTPOJBHBIX JIAMIIOYEK Ha JIUIEBOM M OOpaTHOMU
naHessx npubopa, a TakkKe CIOT NIl 3aMEHbI JaMIbl U YCIOBHbIE 0003HAYEHUS Ha
JULEBOM MaHeIH NMpuOopa NpeICTaBICHbI HIKE U HAa PUCYHKax 2.53, 2.54:

— 1 — cereBoil mepekItoYaTelb;

— 2 — KOHTpOJIbHAS JIAMITIOYKA 3aMEHBI JIAMITbI; 3arOpaeTcsl IPHU KOJIUYECTBE
gacoB pa6oTsl JaMiibl XENON ot 500 u Gosee, oHa TacHET TOJIBKO TOT/a, €CIIU
cueTurk yacoB padoTel mamibl XENON Oynet ycranoBieH Ha «0»;

— 3 — CUTHaJIbHAA JIAaMIIOYKa CpOKa CIIy>KObI JIaMIIbI; 3aropaeTcs Mpu CPpoKe
skcrtyataiu  Jiamnbl  OT 450-499 wyacoB (450 u coorBercTBYIOT 90%
rapaHTUPOBAHHOIO CPOKA CIIY>KOBI JIaMITbl) BO BpeMsi pabOThl HCTOYHHUKA

XOJIOJTHOTO CBETA;
— 4 — KHOIIKa peXXuMa 0’KHJIaHUS, C KOHTPOJBHOM JIAMITOYKOMH;
— 5 — mKanapHBIN UHAUKATOP BBIXOJIHOM MOIIIHOCTH;

— 0 — KHOIIKH «&» IS PETYIUPOBKH SIPKOCTH;
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Pucynoxk 2.53— JlunieBast u oOpaTHasi CTOPOHBI MpUOOPa, CIOT ISl 3aMEHBI JIAMITHI
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(D Pexum oxunarns

&N PeXxuM pyYHOW perynvposky
rapaMeTpoB ceeTa

(3= B> Pasbem ans Hacoca NPOTUB 3anoTesaHus

O Pabo4nii Nepexknoyarens Hacoca NPoTHUS
3anoTesaHns

ﬁ G CeeronpueMHmnK
‘Q‘ ':Q- MowHoCcTL namnsi
' ¥

Y. CurHansHas namrnodxa cpoKa cny>xobl

A /T namMmnol
-W‘- KOHTpONLHas namMnoYxka sameHbl famnsl
ﬁ PasteM BbipasHUBaHus NoTeHUManos

[_!—] InemeHT NnpumeneHus Tuna CF

Pucynok 2.54 - YcnoBHbIe 0003HaUCHHS HA JIMIEBOM MTaHEIN Mpruodopa

— 7 — 1mudpoBO HHIUKATOP BBIXOTHOM MOIITHOCTH;

— 8 — kHomnka M gukcupoBaHUsI UHTEHCUBHOCTHU CBETA;

— 9 — KOHTpOJBbHAs JIAMIIOYKA JIaMIIbl CBETUTCS CHHUM I[BETOM TMpHU
CBETOOT/IAyuE;
— 10 — paboumii mepekIOUaTEThr HAcoca IMPOTHB  3aMOTCBAHUS;

KoHTponbHas 1aMoyka JiaMrbl CBETUTCS CHHUM I[BETOM IPU CBETOOT/IAUE;
— 11— pa3zbem nns Hacoca npoTUB 3anoTeBanus (3amok LUER);
— 12 — CaeronpueMHUK OTBUHYUBAIOIIMIACS;
— 13 — Bentunsauuonnsie otBepctus;  — 14 — I'ne3na nopkmroueHus SCB;
— 15— Pa3zbem BbIpaBHUBaHUS MOTEHIIUAJIOB;
— 16 — I'ne310 MOAKIIOUYEHHS CETH;
— 17 — JlepxaTenb ceTeBOro MpeaoXpaHuTes;
— 18 — Moaynb namnbl;

— 19 — TlpenoxpaHuTeabHbIE BUHTHI.
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[Topsimox moarotoBku mpubopa K padboTe Mmoka3aH B Tadnuie 2.5, MOpSIOK
3aMEHBI ITPeJOXpaHnuTeNei B Tadmuie 2.6.

Ta6nuna 2.5 - Ilopsaok moAroToBKH mprbdopa K padboTe
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[TocraBbre MpudOP HA POBHYIO MOBEPXHOCTD.

[Tpnbop OCHalleH [ITEKEPHBIM
npucriocotienueMm 15 Juis  BbIpaBHUBaHWA
MOTEHIIHAJIOB.

[Tojcoeuunre cereBoil  Kadeslb., BCTABMB
LITEKEP 10 YIIOpa B IHE3/0 MOAKIIOUEHUs

Berasbre cserosoa 10 pukcanmm B ruesjo 12,
Hepkure CBETOBOA TONBKO 332 OCHOBaHME
PYKOATKHM. 3anpeniaercs TAHYTH 3a Kadenb,
CMOTPETh Ha CBETONPHEMHUK WJIH B OTKPBITHIH
KOHEIl CBETOBOJIa, TAK KAK BEJIMKA ONACHOCTH
OC/ICIUICHUS M OXOra [pH KOHTAaKTe CO
CBOOO/IHBIM KOHIIOM CBETOBO/IA,
NOAKIIOYEHHOIO K MCTOYHMKY  XOJIOAHOIO
cBera

CoetmHUTE CBETOBO/L € YHAOCKOIOM (YeTBEPTh
obopora BuHTa ¢ puduieHOI ronoBKOI Ha
pe3L00BOI 1HOKOE).

Beixoanoe ruesno juis ceeta 12 MOXKHO npH
HEOOXOAMMOCTH OTBHHTUTL M 3aMEHHTL €ro
ajanrepaMM  JUId CBETOBOJAOB  JPYIHMX
[POH3BOANTENEH

Orrsinure Hasaja 3alMTHOE NpUCHIocodIeHHe
wrekepa SCB u BctaBbTe mITEKEp B OAHO W3
rnesn 14 SCB. Jlpyroii konen kaGesns
COCJMHHTE C YINPaBIAAIOUHMM  YCTPOHCTBOM
KARL STORZ wau apyrumu ycTpoHcTBamMM
SCB

[Iponomxenue Tadnuupl 2.5
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BKaOUNTE ceTeroil nepexsoyaress |
Cpasy nocie BKJIFOUEHHSA CeTEBOTO
nepekmouarens Ha uudpoBoM HHAMKATOpe 7
oToOpaxkaercs KOJIMYECTBO 4acosB padoThl
aamnel XENON Ha Tekyimuii MoMenT

MCTOYHHK  XOOJHOIO CBETAa aBTOMATHYeCKH
HACTPAMBACTCH HA BLIXOAHYIO MOLIHOCTL 5%

C  1OMOIBI KHOMOK «+» 6  BBIXOJAHYK
MOIIHOCTE MOXKHO MOHHKaTh W/IW MOBLIIIATEL C
maroM B 1% (amanason nacrpoiiku 5-100%).
ITpn waxarun kHonku «M» 8 BpemeHHO
(pUKCHpYETCA YCTAHOBJICHHA! HHTCHCHBHOCTh
cBera  TakuM  oOpa3’oM, 4TO €€ Heab3s
OTPErY/IMPOBATh. Ha MH/IMKaTope
otobpaxaerca »---«. l[locneayiomee Haxkarue
KHONKH «M» cHuMaeTr OIOKHPOBKY € KHOIOK
«E», U HA MHAMKATOpPE CHOBA OTODpakacTcs
YCTAHOBJICHHOE [POIECHTHOE 3HAYCHHE.
ITojauy cBera MOXKHO  YMEHLIIHTL  J10
MHHHMYMa  HQOKATHEM  KHOIKH  pPeXHMMAa
okugaana 4. B pexume  oKuIaHHA
TEMIIeparypa MOJAKIIOUEHHBIX K HCTOYHHKY
ceera npuOOpPOB  omyckaercs MOYTH IO
KOMHATHOW W ocTtaercs Ha »Tom yposae. [Ipn
BIJIIOYEHUH  PEKMMa  OXWIAHWS  3aropaercs
KOHTPOJIbHAS JIAMIIOMKA Ha KHOIIKE pexuMa
OKHAaHHA 4 M raCHET WKATbHBII HHANKATOP S.
[Ipn noBropHOM HakaTHM KHOMKH PCKUMA
oKnaanug 4 nogaya csera Bo30OHOBAACTCA HA
OCHOBE [lepejl ITHM 3aJlaHHbLIX [apaMeTpoB.
. [Mpn Hakarum kHONKM «+t» 6 npudop Takxke
BBIXOAMT W3  peXKMMA  OKMJAHHA, H
MHTCHCHBHOCTL cBeTa MOXKET  3aHOBO
YCTAHABIAHMBATLCH, HO HacTOe BLIKJIKYCHHE H
BKJIIOYEHHE  MCTOYHHMKA  XOJIOJAHOINO  cBera
© yckopAeT u3HOC namnel,  [Toatomy npu
KOPOTKMX mnepepbiBax B  pabore npubop
CACAYEeT TEpeKIovars B PEKHUM  OKMAAHHA.
[Toacoeqmunre 9HAOCKONELI €O  BCTPOCHHBIM
KaHaloM NpoTHB 3arnoTeBaHmns yepes
KOHHeKTOp K paskemy 11, C nomouksio
pabouero mnepexkaouaress BKJIOYUTE HACOC
npoTus 3anoreBanus 10,

Tabmua 2.6 - [Mopsamok 3aMeHbI TPeAOXPAHUTENICH
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Beikinounre an60p H OTCOCAHHHUTE €ro orT
CCTH.

OcpoboanTs  Jiepxkaresnb 17  cereBoro
NPe/oXpauuTeas  MOAXOAAIIMM Ui 3TOro
WHCTPYMEHTOM.

BoccraHoBuTh ceTeBoe COeMHEHUE.
[IpoBepuTh paboTOCNOCOOHOCTD.

CtpykTypHas cxema MCTOYHHMKA XOJIOJHOTO CBETA MPEIACTABICHA HA PUCYHKE
2.55. Bxoanoe nanpspkenue 220 B mocTynaet GpuibTpbl HU3KUX U BBICOKUX YaCTOT
(®HY u ®BY), 3aTeM — Ha JBa MCTOYHHMKA MUTAHUS: JUISI KCCHOHOBOM JIaMITBl U
BCIIOMOTATEJIbHBIM HMCTOYHHUK IMTaHUsA. MCTOYHMK NOUTAaHUSA UII KCEHOHOBOM
JJaMIbl TOJAET HAaNpPsDKEHHE HAa KCEHOHOBYKO JIaMITy, 3aTE€M CHUTHAJl 4epes
ONTHUYECKYIO CHUCTEMY C (UIBTPOM IOCTyNaeT Ha pa3beM OINTOBOJOKOHHOTO
kabensi. BecmomoratenbHbId MCTOUYHHMK THMTAHUS CIIYXKUT JJi1 pabOThl CHCTEMBI
yrhpaBieHus (B TOM YHCJI€ OpraHaMH yOpaBjieHHs W curHaimusamuu). Cucrema
VOpaBJICHUS BKIIOYAaeT B CeOS MHKPOMPOIECCOpP, KOTOPBIA  IMO3BOJISET
pEryIupoBaTh CKOPOCTh BpAIIEHUS BEHTWIATOPA,  YIPABISET YCTPOMCTBOM
3BYKOBOM CHUTHQJIM3AI[MK, HACOCOM [JId MPEAOTBPALCHUS 3allOTCBAHUS JIaMIIbI,
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peryJiupyeT MOIIHOCTh CBETOBOIO IMOTOKA ONTHUYECKOW CHUCTEMBI KCEHOHOBOM

namribl. JlanHbIe pexkrma padboThl mpudopa peructpupyrores B [13Y

(3armoMuHaroIIee yCTpoicTBO).

UCTOYHUK NUTaHUA anAa
KCeHOHOBO 1amnbl

H Namna

dunbTpom

Pasbem

onTuyecka
cuctemac ON/JI0BO/IOKOHHOTO
Kabens

i

BcnomorartenbHbl
WUCTOYHUK NUTAHUSA

Perynuposka CKOPOCHBeHmnnTopJ
BpalleHun

1 |
[Vcrpoﬁcrso 3BVKOBOV} Hacoc

{ H MHBepTOp} { J_
curHanusauum BO3AYLWHbIN npepbiBatenb

Mukponpoueccop )4:
PerynupoBaHue
MOLLHOCTHU
n3y }

OpraHbI ynpasaneHnAa u CurHanaunsaumm } {

OonTuyecknin

)

Pucynok 2.55 — CTpyKTypHasi cxema UCTOYHMKA XOJIOJTHOTO CBETA

2.8 BricokouactorHbiii xupypruyeckuii npuoop AUTOCON® 200 KARL
STORZ

2.8.1 IIpuHIUI BBICOKOYACTOTHOM XMPYPIUH

buonoruueckas TKaHb COAEPKHUT OOJ€€ WIM MEHEE BBICOKYIO KOHIICHTPAIHIO
AJIEKTPOJIMTOB. biaronaps 3ToMy TKkaHb 00J1aaeT TOCTATOYHON MTPOBOAUMOCTBIO JISI
OCYILECTBJICHUSI DJIEKTPOXUPYPIUUECKUX BMEWIATENBCTB. I pa3iesieHusl TKaHWU -
pe3aHuss - M KOAryJsiMM TKaHW - BBICYUIMBAaHUS TKAHU W/WIA OCTAaHOBKHU
KPOBOTEUEHHM MCIOJIB3YETCd TEPMHUYECKOE JCHCTBHE BBICOKOYACTOTHOTO TOKA.
BblcOKOYacTOTHbIE TOKM HEOOXOAUMBI [IJIs HAJOXKEHUs Ha NalUeHTa, TaK Kak
HU3KOYAaCTOTHBIE TOKM M3-3a 3JIEKTPOXUMHUYECKHUX MPOLECCOB (IIEKTPOJIU3) MOTYT
CTUMYJIMPOBATh HAXOJSIIMECS B PyCJe IIOTOKAa HEPBHBIE U MBIIIECYHBIE KIETKU. [Ipn

yacTtore cBbime 100 KFH, TaKHC PCAKIIHMM HACTOJIbKO Majlbl, 4YTO HMH MOKHO
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npenedpeyb. B BBICOKOYACTOTHON XHPYPrUH Pa3IdYaroT CIEAYIONINE MPUKIIAJIHbIC
TEXHUKHU — ONepalluOHHbIE METOAbI (PUCYHOK 2.56):

— MOHONOJISIPHBIE ONIEPALIMOHHBIE METO/IBL;

— OUIONSPHBIC ONEPALIMOHHBIE METO/IBI;

IIpr MOHOMOJIAPHOM OIEPALIMOHHOM METOJE JJIEKTPUYECKUM TOK TEYET OT
MaJjIoro 1o MJIOIad AKTUBHOTO 3JIEKTPO/1a K OOJIBIIIOMY 10 MIJIOMIAN TACCUBHOMY WU
HEUTpaJIbHOMY JJIEKTpoay. Teno manueHTa SIBISETCS MPU 3TOM YACThIO 3aMKHYTOU
AIEKTPUYECKON Lenn. Pa3iesienre TKaHu Wi KOaryJIAus POU3BOASATCSA HA aKTUBHOM

DIIEKTPO/IE.

a) 6)

a) MOHOIIOJISIPHBIN, 0) OUMONIAPHBIN

Pucynok 2.56 — OniepaiiuoHHbIE METOBI

[Ipu OUMOSIAPHOM ONEPALMOHHOM METOJE SJEKTPUUYECKUNA TOK TEUET MEXKIY
JBYMSI B 3aBUCUMOCTH OT Ha3HAuY€HUs (pe3aHKe WM KOaryJysiiuus) OJUHAKOBBIMU WA
Pa3HBIMU 110 TUIOLIAAN CHApPEHHBIMU 3eKTpoaaMu. [Ipyn BMelaTensCcTBe JUllb Majas
4acTh TKAHU MEXAY EKTPOJaMU BKIIOYEHA B DJIEKTPUUYECKYIO LIETIb.

IIpu pazneneHuun TKaHU - pe3aHUM - JKUJKOCTh B KJIETKaX TKAHHU JOBOJIUTCS J10
ucrapeHus. M3-3a BO3HUKAIOLIETO JaBJICHHs Mapa KIETKUM TKaHU pa3pbIBAKOTCS, U
JaBJICHUE BBICBOOOKIAIOIIETOCS Mapa CHOCOOCTBYET M3OJSIUHN 3IEKTpoaAoB. Ecmu
HaIPSHKEHUE JJOCTATOYHO BBICOKO, TO AJEKTPUUECKUI MMOTOK COXpaHseTcs: Omaromaps

00pa30BaHUIO 3JEKTPUUECKOM OYrM MeXIy 3JIEeKTpOJOM M TKaHblo. Tepmuueckoe
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BO3J/ICIICTBHUE TOKA BBI3BIBACT, BO-NIEPBBIX, OMMCAHHOE Pa3/ICICHUE TKaHU, BO-BTOPHIX,
- B 3aBUCHUMOCTH OT BEJIMYMHBI DJIEKTPUYECKOW AYTrM - O0Opa3oBaHUE KOPKU Ha
MOBEPXHOCTH TKaHU. OOpa3zoBaHUE ANEKTPUUICCKON TyTH MPOUCXOTUT IIPH 3HAYCHUSIX
HanpsbkeHus: okosio 200 V. Hcnone3oBanue Hamnpsbkenus csbimie 500 Vo Bieuer 3a
cobOl CcwIbHOE KOPKOOOpa3oBaHHWE, KaK CIJEJICTBUE OCBOOOJMBIIECHCA B
AIEKTPUYECKON JIyre SHEpruu. ABTOMATHYECKHE KOHTPOJBHBIE LENU 00ECIIEUnBAOT
JUISL PE3aHHsI ONTUMAIbHOE PENPOAYKTUBHOE KadyeCTBO pa3pe3a, HE 3aBUCALIEE OT
[IIyOMHBI pa3pe3a, CKOPOCTH pa3pe3a, CONPOTUBICHUS TKaHU U T.11. OTaa4a MOIIHOCTH
pEryJaupyeTcs MpU 3TOM aBTOMATHYECKU 0 HEOOXOIUMOM AJid pe3aHusi MOIIHOCTH.
[lepen Havamom Koaryisnuu OHMOJOTHYECKONM TKaHM HEOOXOIHMMO pa3orpeTh ee
npumepHo a0 70° C. UtoObl n30exaTh TKaHEpa3IeISIOmEero JeHCTBU TOKa, Mojaada
TOKa U BMECTE C TEM KOJIMYECTBO TEIUIOTHI IOJKHO OBITh HAIIPABJICHO HA ICHATYPALUIO
TkaHu. Bo3moskHbIe TerioBbie 3PGeKThl B OMOJOTUYECKON TKAaHU B 3aBUCUMOCTH OT
TeMIepaTyphbl:

— 10 40° C: HUKaKuX BUJAUMBIX TOBPEKICHUMN KIIETOK;

— or 40° C: B 3aBUCMMOCTH OT JUJIMTEIBHOCTH ITPOXOXKIAEHUS TOKA
MOBPEXJICHUS 00paTUMOI0 XapaKTepa;

— ot 49° C: noBpexaeHHs KIETOK HEOOPaTUMOTO XapaKkTepa;

— ot 70° C: nmpeBpallleHHe ITI0KO3bl U3 KOJUIAr€HOB - PETPaKIIM
KOJIJIareHOCOIepKallel TKaHU — FeMoCTa3s;

— 100° C: perunmpanus/necukarusi: (pa3oBbIi  TEpexoa BHYTpU- U
BHEKJIETOYHOM KUAKOCTH B ra3000pa3HOe cOCTOSHUE; F(D(PEKT CKICUBAHUS TIIFOKO3bI
MoCJIe AeTUIpaTalliy; peTPaKus KoaryisTa Mocjie AeTuIpaluy;

— ot 200° C: kapOOHHM3alIMs W TATOJOTHYCCKHE OXOTU 4-OM CTEICHH,
HETMPUSATHBIN 3amaXx 0OTOPEBIIICH TKaHU.

BBI/I,Z[y HCOJHOPOJHOCTH DJICKTPHUICCKHUX U TCIIJIOBLIX CBOMCTB TKaHH, 1 OTCIOAa
CJIECAYEMOI0 HCPAaBHOMCEPHOI'O paCIpCACIICHUA IIJIOTHOCTU TOKA B TKaHHU, TEMIICpATYypa

npy  Tojade TOKa TMIOBBIIIACTCS, HEPABHOMEPHO pacmpenensisch. Bommsu
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KOAryJISIIUOHHOTO 3JIEKTPO/Ia MPUCYTCTBYIOT CaMbl€ BBHICOKHE MOKA3aTeNIN TIOTHOCTH
TOKa W CIIEJ0OBaTENbHO TemiiepaTypbl. C yBEIMUYEHHEM pACCTOSHUS OT AJIEKTPOJa
TeMIIepaTypa ObICTPO MMOHMKACTCS, TO3TOMY CHavasIa KOAry SIS TPOUCXOIUT TOIBKO
BOJIM3U KOAryJISIIIUOHHOTO AJIEKTpoJa. D¢GdeKTUBHASA IUIONIaAb COMPUKOCHOBEHUS
TKaHU C KOAryJIILIMOHHBIM 3JIEKTPOJIOM UMEET PEIIAOIIEE 3HAUCHHUE JJ1s1 MAKCUMAJIBHO
JOCTUKUMOIO pPAaCIIUPEHUS 30HbI KOATYJIALNH.

BcenencTBue 3aBUCMMOCTH MPOCTPAHCTBEHHOTO PACIIUPEHUS 30HBI KOATYJISLINU
OT pacHpelelicHus] UIOTHOCTH TOKAa, TEXHHKAa HanoxkeHuss BYU-Toka Takke umeer
3HA4YCHUE. 3/1eCh PA3IMYAIOT MEKy MOHOTIOJSPHBIM U OUTIOJISIPHBIM MOBEPXHOCTHBIM
HaJI0)KCHUEM, MOHOTIOJISIPHBIM U OUTIOJISIPHBIM MPOKOJBHBIM HAJIO)KEHUEM, a TaKKe
MOHOTIOJISIPHBIM U OUTIOJIIPHBIM CXBATHIBAIOIINM HAJIOKEHUEM.

OObeMHOE paclIupeHre 30Hbl KOATyJISIIUU 3aBUCUT OT THIIA MOIa4d SHEPTUH U
METOJa HAJIOKECHUSI.

[{enecoobpa3Ho paznuyaTh MEXIY 2 peKUMaMHU KoaryJsaiuuu (pUCyHoK 2.57):

- MSITKasl KOaryJIsLus;

- popcupoBaHHAs UK CTAHJIAPTHAS KOATYJISIINS;

/S \
2 Ak e e
A

'Vy'v

- |

a) 6)

a) msrkas, 0) popcupoBannas

Pucynok 2.57 — PexxuMbl KoaryJisiiiuu

106



[Ipn wmsarkoil koarymauuu (puUCyHOK 2.57, a) HamnpsbKeHHE TIeHeparopa
YAEPKUBACTCS HA TAaKOM HHU3KOM YPOBHE, YTO BO BpEMS IPOILECCA KOATYJSUU HE
MOYET BOZHUKHYTb JIEKTPUUECKAs JIyra MEXIY JIEKTPOJIOM U TKAHBIO.

Pexxum MATKOM KOaryJisiliui pEKOMEHAYETCS U1 IPOBEACHUS BCEX KOATYJISALINM,
IpU KOTOPBIX HCHOJB3YIOTCS MOHOIOJSIPHBIE WM OUIOJISIPHBIE KOAryJslUOHHBIE
AIEKTPOABL, HAPSIMYIO COTIPUKACAIOIIUECS C TIOABEPTAEMOM KOAryJIsiuy TKaHbto. [Ipn
ATOM KapOOHU3AIMH TKAaHU HE MPOUCXOIUT.

[Ipu QopcupoBaHHOl WM CTaHAAPTHOM Koarynsuuu (pucyHok 2.57, 0)
BO3HUKHOBEHUE 3JIEKTPUYECKOM yI'M MEKY KOATyJISILIUOHHBIM 3JIEKTPOIOM U TKAHBIO
CO3HATENBHO JOIYCKAETCsI, YTOOBI IOCTUTHYTh O0Jiee ri1yO0KOH KOaryJsiuu, 4eM IpH
MATKOM Koarysisinud. OcCOOEHHO MPUMEHUMO 3TO B TOM CIIy4ae, €ClId JUIsl Koarysuu
JOCTYIHBI TOJIBKO AJIEKTPOJAbI C Mayloll Tuiomanesio. YtoObl u3bexars 3ddexra
pe3aHusi, He00X0IMMO MPUMEHATH Mo Ty IupoBaHHOoe BU-Hanpspkenue. B aToMm cirydae,
pa3zyMeeTcs, Hy’KHO CUUTAThCSI C BOSHUKHOBEHUEM KapOOHU3AMK TKaHU. TUIMHYHBIM
IPUMEPOM UCTIOJIb30BAHUS SABJsIETCS TpaHcypeTanbHas pesekius (TYP), mpu kotopoit
AIEKTPOABI PE3AHUS UCTIONB3YIOTCS TAKXKE ISl KOATyJIALINU
(pucynok 2.8.1.2 0).

KauectBo  xopomrero pasneneHuss TKaHu  (pe3aHusi), OINPEIACIECHHOE
MOJIb30BaTEJISIMU, 3aBUCUT OT MHOXECTBA PA3JIMUYHBIX NTAPAMETPOB OOIIEH CUCTEMBI.

Kakx mpumep, HazoBeM 371ech cieayommue: GhopMa U pa3Mep HCIOIb3yEeMOTO
XUPYPTUUECKOTO0 30HJA, COCTOSHUE TKAaHW B MeECTe Omeparu, IyOnHa
IPOHUKHOBEHUSI M CKOPOCTb PE3aHUsS XUPYPTrHUUYECKOTO 30HAA, IPOBOIASIIAS
CIIOCOO™HOCTh ~ HCIOJB3YeMOTO  CPEeACTBa U1  NPOMBIBAHHUA, pa3MelieHUE
HEUTPAIBHOTO AJIEKTPOAA U T.J.

DT OTYACTH CHUJIBHO BapbUPYIOIIMECS BHEIIHWME MapaMeTpbl BIMUSAIOT HaA
CBOWCTBA pe€3aHUsl TMPU NPUMEHEHUH  TPAAULUHUOHHBIX  BBICOKOYACTOTHBIX
XUPYPrUYECKUX MPUOOPOB B TOM OTHOIICHUH, YTO IMOCTOSHHO BBIXOJHAS MOIIHOCTH

A0JIZKHA PETYJIMPOBATHCA JOIMOJITHUTCIIBHO WX KC I10JIb30BATCJIb YCTAHABIIMBACT Ooiee
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BBICOKYIO MOIIHOCTh. OJHAKO M30BITOK MOIIHOCTH BEICT K H3JIMIIHE CHIBHOMY
OMEPTBJIEHUIO MIOBEPXHOCTH, U3JIMIIHE BBICOKOM TOKOBOW HAarpys3ke JUisl allMeHTa U
CBSI3aHHBIM C 3TUM OIACHOCTSIMH.

Ha pucynke 2.58 u300pa’keH BBICOKOYACTOTHBIM XHPYPTrUYECKUM MPHOOP
(AUTOCON® 200 KARL STORZ) — npubop a1 KoaryJisiiy, OCHAIIICHHBIN 1ETThIO
aBTOMATUYECKOT0 PEryJIMpOBaHUs, C MOMOLIbI0 KOTOPOU MOCTOSHHO PETYIHPYETCs
npeenabHasi BeJIMYMHA BBICOKOYACTOTHOTO HampsbkeHus. bmaromapst stomy BeneHue
pa3pe3a CTaHOBUTCSI BBICOKO 3JIaCTHUYHBIM, a KAueCTBO PE3aHMs MOCTOSHHBIM, T.C.
orepaTop MOXKET, HE M3MEHSS HAaCTPOEK, BECTH JJIEKTPOJbl Yepe3 TKaHb IOYTU C
000 CKOPOCTHIO M IPAKTHUECKH Ha JII000# TiTyOrHe, TPH 3TOM TITyOHHA KOATYJISIIUN

HOBerHOCTCﬁ pa3pe3a OCTacTCA MOCTOSIHHOM HE3aBHUCHUMO HE OT 4Y€ro.

Pucynox 2.58 — BHenawmi B BBICOKOYaCTOTHOTO XHUPYPTAYECKOTO MpUdopa

(AUTOCON® 200 KARL STORZ)

BpICOKOUACTOTHBIA ~ XUPYprUYECKUH  MpUOOp  SIBIASETCS  YHUBEPCAJIBHO
UCIIOJIb3yeMbIM TMPUOOPOM, TO3BOJISIIOIIMM TOYHOE PEryJMpOBaHUE Pa3TUUYHBIX

Ka4eCTB pai3pe3a M KoaryJsilyh, a TaKXEC HaACKHOC BOCIPOMU3BCIACHHUE OTOIO
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peryaupoBaHus. biiaromaps aBTOMaTHYECKOMY YIPABICHHIO M PErYJIUPOBAHHIO
BUnanpspkenuss B Kaxaod (a3e paspe3a NPEAOCTABISIIOTCS TOYHO TaKHe
BUnanpsokeHMe W HUHTEHCUBHOCTb, KOTOpPbIE HEOOXOAMMBI Il JOCTHXKEHUS
YKEJTaEMOr0 KayecTBa pa3pesa.

2.8.2 JiieMeHTHBI yIIPABJICHUSN, HHANKATOPbI, OACOCAUHEHUS U UX PyHKUIMH

DneMeHTHI yIpaBiaeHUs, MHAUKATOPHI, MOJCOCTUHEHUS U UX (DYHKIIUU, YCIOBHbIE
0003HAaYEHNUS Ha JUIEBOM MaHEIN BHICOKOYACTOTHOTO XUPYyPruyecKoro npudbopa
COIJIaCHO PUCYHKY 2.59:

1 — ceTeBOl BBIKIIIOYATEID;

2 —maHeNnb 0€30MacHOCTH C JTaMIOYKaMU MPETyIpexKICHNUS;

3 — MmaHelnb JUCIUIEs peKUMa PE3aHuUs;

— 1UPOBOM UHIUKATOP OTPAHUYECHUSI MOLTHOCTH MPU PE3aHUU;

— CHUMBOJI aKTUBHUPOBAHWA MOHOIIOJEIPHOI'O PC3aHMA,

4
5
6 — manenb qucruies 3¢ deKTa KoaryJsiiuu Py pa3pese;
7 — maHenb JUCIUIes peXruMa KoaryJsiuu;

8 — nudpoBoit MHANKATOP OTPAHUUYCHUS MOIITHOCTH TIPH KOATYJIMPOBAHUU;

9 — cHMBOJI aKTHBUPOBAHMS JIJIST MOHOTIOJISIPHOM/OUTIONSPHON KOATYJISIIHH;

10 — ma"en» MHAUKAIIUN PEKUMa aBTOCTAPT;

11 — rHe310 MOACOSAMHEHUS 111 HEUTPAJIBHOTO JIEKTPOJIa;

12 — rHe3/10 MoAcCOeAMHEHUS IS MOHOIOJISIPHBIX MHCTPYMEHTOB; 13 — rues3no
MOJICOSAUHEHUS Il OUTIOJIAPHBIX HHCTPYMEHTOBM KJIaBHUIIA JJIS PEKAMA
AKCILTyaTaIlii aBTOCTAPT;

14 — xnaBuIa + A1 NpeIBAPUTEIHLHOTO BEIOOpPA OTPAHUYEHUSI MOITHOCTH B
pEeXKUME KOAryJIsIuu;
15 — knaBumma M 1715t IpeIBapUTEIHLHOTO BBIOOpA peXuMa KOaryJIsInu;

16 — xnaBuma uia TpeaBapUTENbHOTO BbIOOpa 3¢ dekTa Koaryssiuu B

pEeKHUME pe3aHMms,
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17 — xnaBuIyM + 71 IPEABAPUTEIHHOTO BHIOOPA OTPaHUYCHHSI MOITHOCTH B
pexXUME pe3aHus;

18 — knaBumia M 1 ipeiBapuTENBHOTO BBIOOpA peKUMA PE3aHUS;

19 — knaBuma M 117151 IpeIBapUTEIHLHOTO BBIOOpA peKHUMa PE3aHUS.
oL ©@O® @

-

(2] o
Pucynok 2.59 — JIuueBast u oOpaTHasi CTOPOHBI BHICOKOYACTOTHOTO XHUPYPTUUYECKOTO

npubopa 3agHss CTEHKa Mpuodopa:

110



1 — perynarop rpOMKOCTH aKyCTHUECKHX CUTHAJIOB;

2— THE340 MOACOCANMHCHUA OJI IICAAJIbHOI'O BBIKIIOYATCIIA,

3- MoACOCANHCHNC BbIPABHHUBAHHW A ITIOTCHIIHAJIOB,

4 — mTeKep CeTeBOro Kades;

S — epKaTeNb CEeTEBBIX PEIOXPaHUTENEN.

Ha pucynke 2.60 mpencTaBieHbl yCIOBHbIE 0003HAUEHUS HA JIMIEBOM MaHEeH.

X G, MpeaynpeauTensHaa namnodka
HEBEPHOro A03NPOBaHUS,
BbI3BAHHOro NpubopoM

@ G’ MpeaynpeauTensHan namnouyka
NPEBLILLEHNA MaKCUMaNbHOW

NPOAONAXUTENLHOCTU Npubopa

| 3 MpeaynpeautensHas namnoyka
HEeBepHOro NoACOeANHEHUS
HEeNTPaNLHOro 3NeKTpoaa

| Pexum MOHONONAPHOrO pesaHus
=V~ C NOCTOSHHBIM PEryipoBaHUEM
HanpAXeHus

@ | Pexum pesanus Endocut
-~
™M

SddexT koarynaumm, cryneHsb 1
(MUHUMaNBHBIN)

SddexT Koarynaumm, CTyneHb 2

]
™3 OddexT koarynaumm, cTyneHs 3
i

SddexT koarynaumm, cryneHb 4
(MakcuManbHbIn)

_aa [epexniovarens ana suibopa adpdexra

Koarynaumu
| Pexwum msrkon koarynauum

l Pexvum ctaHaapTHON unu
=== dopcupoBaHHOM Koarynaumm

\=d(®)

e

o)

=

v
L

[He3n0 anga noacoeanHeHus
OVNONAPHLIX NEKTPOAOB,
NeaansHoOro BeIKMIOYaTENd
nnu GyHKUMKU aBTOCTapT

[He3n0 noacoeanHeHua ana
MOHOMONAPHLIX ANEKTPOAOB,
aKTUBMPOBAHWA PYYHOr0 MK
nefansHoro BelKIoYaTens

BY-Bbixon,

[He3n0 noacoeaviHeHs ana
HENTPaNbLHOro ANeKTpoaa

Bo spemsa pedpubpunnaumm
HenpanbHLIN ANEKTPOL MOXET
OCTaBaTbCH HANOXEHHBIM Ha NaUMeHTe
Mcnonb3yemasn yacte Tuna CF

no IEC 60601-1

[He3n0 noacoeauHeHus aNA
nefansHoOro BuikNIKYaTens

MoncoeanHeHve BbipaBHUBAHUA
NOTeHUManos

KoarynumoHHbIn pexuMm GUNoNspHON
Koarynauuu

(@ dyHKUMA aBTOCTapT

Knasuwa ana BKNIOYEHUA
dyHKuMM asToCTapT

Pucynok 2.60 - YcioBHble 0003HaUEHUS HA JIMIICBOM MaHEeIu puoopa

[IprGop mO3BOJISET BBIMOJHATH MOHOMOJSPHBIE pa3pe3bl C TMOCTOSHHBIM

PETYJIUPOBAHUEM HAIIPSKCHHA, a TaKXKe,

B KadecTBe 0coboro OCHaNICHHA,

MoHonoJsipHble paspe3bl B pexxume ENDOCUT. g koaryimsuud uMmeroTcs 3
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pa3IUYHbIX, 2 MOHOINOJISIPHBIX W 1 OWHNOJSAPHBIA KOAryJsiUOHHBIX PpEKHUMA.
bunonspHelii KOaryJsiHUOHHBI pPEeXUM OOECHEYEH JOMOJHUTEIBHBIM PEXKUMOM C
¢yHkiueit aproctapr. B coueTtaHMM ¢ aBTOMAaTHMYECKMM YIPABIECHUEM WU
PEryJIMPOBAHUEM KAauecTBa pa3pe3a M KOaryJSILHUU Pa3IMYHbIE MPEAOXPAHUTEIIbHbBIE
yCTpoicTBa npubopa 00ecneunBalOT MCKIOYUTENBHO BBICOKYIO O€30MacCHOCTh
II0JIB30BATEIS U ITALIMEHTA.

OTKIIOHEHUSI OT HOMHMHAJIBHOIO 3HAYEHHS COOTBETCTBEHHO YCTaHOBJICHHBIM
ucxogueiM  BY-napamerpam pacno3HaroTcs nOpuHOOpPOM UM CUTHAIM3UPYIOTCS
IIOJIB30BATENI0. ECIM OTKIOHEHHE HACTOJIBKO BEJIMKO, YTO JKEJIAEMOE KadeCTBO
pe3aHus WK KoaryJsinus 6onee He obecrnieunBaercs, To BU-reneparop oTkitodaercs.
[Ipn nmpumeneHun Ha mnanueHTe BYU-reHepaTop BKIIOYAETCS TOJBKO HAa KOPOTKOE
BpEMs, €CIM OH MCIOJIb3YEeTCsS COIVIACHO Ha3HA4eHWIo. [IpoloIKHTENBHOCTD
BKJIIOUeHUs  BY-reHeparopa Mo3TOMYy HOCTOSHHO  KOHTposimpyercs. Eciaum
NpPEeIBApUTEIILHO YCTAaHOBJIIEHHAS] MPOJOJDKUTEIBHOCTh BKIOueHUs (20 cek.)
IpEeBBILIAETCS, TO HA 3TO YKa3bIBA€T ONTUYECKUIN CUTHAJ 2 Ha MaHeln 0€30MacHOCTH.
Ecim  BY-reneparop 3KcrulyaTUpyercs — Jajibllie, pa3fgacrcss  aKyCTUYECKUU
NPEeAyNPEeXIAONIMA CUTHAT M TEHEepaTop OTKIIOYAeTCA. DTO NPEeIOXPaHUTEITBHOE
OTKJIFOYEHHUE CIYKUT B IEPBYIO OYEpenb ISl NPENOTBPALICHUS IOBPEXKACHUM B
pe3ysibTaTe HENPEIHAMEPEHHOIO aKTUBHUPOBAHUS 3JIEKTponoB. BU-reneparop mocne
IPEIOXPAHUTETHLHOTO OTKIIOYEHUS MOXKET OBITh B JTF000€ BpeMsl BKJIIOUEH BHOBb.

[Ipubop wuMeeT MpeAOXpaHUTENIBHOE MPUCIIOCOOJIEHUE, KOHTPOJUPYIOLIEe
AIIEKTPUYECKOE COCAMHEHUE MEXKIYy HEUTpaNbHBIM 3JIEKTPOJIOM M MPUOOPOM U TPH
UCIOJIb30BAaHUU JIBYXIMOBEPXHOCTHBIX ~ HEUTPaJIbHBIX 3JEKTPOJIOB. [Tpu
MCITOJIb30BAHUU OJTHONIOBEPXHOCTHBIX HEUTPAJIBHBIX AJIEKTPOJAOB MPU IMPaBUIBHOM
COEJIMHEHUU MEX]ly TPUOOPOM M HEHTPAIbHBIM 3JIEKTPOJIOM KOHTPOJIbHAS JIAMIIOYKA
14 cBeTUTCS 3€IEHBIM CBETOM.

Ecnu coenuHeHne npepBaHo, KOHTPOJIbHAS JIaMIIa racHeT. Bce MOHOIOMSIpHbBIE

pexxuMbl Onokupyrotes. [lpeanpunumMaercs monsiTka akTuBUpoBaTh BU-reneparop B
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MOHOIIOJISIPHOM PEKMME — KOHTPOJIbHAs JlaMIla 3aropaeTcss KpacHbIM M pa3faceTcs
aKyCTUUECKUU MPEeAYNPEKIAIOIINI CUTHAI HA TTaHEeJId O€30MaCHOCTH 2 U Ha JUCILIEAX
4 u 8 curHanu3upyeTcs cooOIEeHnEe O HEUCTPABHOCTH.

IIpy UCnONB30BAHUM  JIBYXIIOBEPXHOCTHBIX  HEWUTPAJIBHBIX  AJIEKTPOAOB
U3MepSeTCsl JOMOJHUTEIBHO MEPEXOAHOE IPOBOJSIIEE 3HAUCHHE MEXKIY O0erMHU
KOHTAKTHBIMHA ITOBEPXHOCTSIMH HEUTPAJIILHOTO JJIEKTPOJa M KOXKEH NalueHTa U
CpPaBHHUBAETCA C HHTEHCUBHOCThIO BUYU-TOKa, MpOTEKAroOEro Mo HEUTPaTbHOMY
anexkTpoay. Ecnu mateHcuBHOCTS BU-TOKA O0JIBIIIE, YEM JJOMTYCKAETCSl B COOTBETCTBUU
C U3MEPEHHBIM TMEPEXOJHBIM MPOBOJSAIIMM 3HAYEHHUEM, TO IOJb30BATEIb
NpEAYNPEKIACTCS ONTUYECKUMU M aKyCTUYECKMMHU CHTHaJlaMH. Eciam u3MepeHHoe
NIEPEXOAHOE NPOBOJALIEE 3HAYECHHME CIMILIKOM HHU3KO, TO MOHOIIOJSIPHBIE PEKUMBI
IKCIUTyaTaIui OJIOKUPYIOTCSI.

[Ipu 1BYXITOBEPXHOCTHBIX HEUTPAIBHBIX JIEKTPOJAX KOHTPOIUPYETCS TAKKE U
HaIlpaBJICHUE HAJIOKEHUS KOHTAKTHOM MOBEPXHOCTH OTHOCHTENIbHO HalpaBJICHHS
Toka. [Ipu 3TOM CpaBHHBAETCS MHTEHCUBHOCTh 00€HMX YacTel MOTOKA, MPOTEKAIOIINX
no o0eMM YacTUYHBIM TOBEPXHOCTSIM HEUTpalbHOTO »3JekTpona. Habmromaercs
OTKJIOHEHHE YacTel MOTOKa APYT OT Apyra - 3aropaercs NpeAaynpexaatonifi curaai 2
(BOCKJIMIIATENIPHBIM 3HAK) Ha MaHenu Oe3onacHocTu. Eciiu HabmogaeTcs CIMIIKOM
OO0JBIIIOE OTKJIIOHEHHE YacTel MOTOKA APYT OT Apyra, TO MUTAET MPEAYIPEK A0
CUTHAJI, OJAHOBPEMEHHO pa3/laeTCid AaKyCTHYECKUH MpeAyNnpexAarolIuil CUTHAI U
BUreneparop oTKiIr04aeTCs.

[Tpu xaxgoM BKITIOYEHUHU TIPUOOpa MPOBOAUTCS CAMOIIPOBEPKA, BBISIBIISIONIAS U
CUTHAJIM3UPYIOLIAsl HEUCIPABHOCTU DJIEMEHTOB YIIpaBieHUs MpuOOpa, a Takxke
HEUCTPABHOCTU MOJICOCIMHEHHBIX MPUHAIJICKHOCTEH (PYKOSITKA, MeIalbHbIN
BBIKJIFOYATENh). OJTO MPOUCXOJIUT TMOCPEACTBOM AaKyCTUYECKOr0 CHUTHajla |

OIITHUYCCKOI'0 IMOKAa3aHnA KOJa HCUCITPABHOCTH Ha JUCILJICAX 4u8.

Xupypruueckue BY-npubopsl 00pa3yloT corjacHO HUX NpeIHa3HAYCHHUIO
BBICOKOYACTOTHBIE MAarHUTHBIE TIOJISl, KOTOpPbIE MOTYT BbI3BaThb IIOMEXU B
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YYBCTBUTEIBHBIX JJCKTPOHHBIX mpuOopax. Bo wuzbexaHue mnoMex HE CIeayeT
yCTaHaBiIMBaTh xupyprudeckue BU-npubopbl U, B 0COOEHHOCTH, WX Kabenu B

HCHOCpe,ZICTBeHHOﬁ Onm3oCcTH l'IpI/I60pOB, YYBCTBUTCIIBHBIX K IIOMCXaM.

2.8.3 [ToaroroBka Kk padore

[TocnenoBaTenbHOCTH MOATOTOBKH NMpHOOpa K paboTe MpecTaBlieHa B TabIuLe
2.7

Ta6nuna 2.7 — ITocnenoBaTenbHOCTH TOATOTOBKHU IIPHOOpa K paboTe
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LD

[TocraBeTe MpubOp HA POBHYIO MOBEPXHOCTE.

[TpuGop OCHalllEeH [ITEKEPHbIM
npucrniocodsienmemM 3 Ui BhIpaBHUBAHMS
ITOTEHIIMAIIOB.

[Tojicoemumnre ceresoii  kabellb, BCTAaBUB
IITEKEp JI0 yrnopa B rHe3/10 MoAKIoueHus 4

BeraButh COC/IMHUTEIILHBIN Kabenn
NelaJIbHOTO  BBIKJIKOYATEIA B THE310 2 U
3aTSAHYTh HAKUJIHYIO TalKy.

[Tojcoemunre KabeJb 110/1ICOE/IMHEH M
HENTPAIILHONO 2MeKTpoa K ruesmy 1.

K npubopy AUTOCON® 200 wmoryr
MOJACOCJMHATLCS KaK MOHONOJSpPHbIE, TaK M
Ounossipubie  HeWTpalibHbie WIEKTPobl. [lpu
NPaBUILHOM  TIOJCOCAMHEHUN  KOHTPOJILHAs
namriouka 11 psjiom ¢ ruesziom rnozjcoeMHeHns
CBETUTCS 3€JIEHbIM CBETOM; €C/i KOHTPOJIbHAasi
JlaMIIOYKa HE CBETUTCH, TO HMEeT MECTo
HEIpaBHIILHOE T10JICOS/MHEHIE.

[Tponomxenue Tadbauisl 2.7
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IIpeasapurensbHo BuIOpaTh MOHOIIOISIPHBIH
pekUM dKCrTyatauuu. s nToro Haxumars
KJaBuily 4 710 TeX 1op, 1noKa He 3aropuTcs
CUMBOJI JKEJIAEMOI'0 PEIKUMA PE3aHUSL:

* MOHOITOJIAPHBINA pa3pes ¢ MOCTOSHHBIM
KOHTPOJIEM HAlPKEeHUs

[Tpu HeoOX0MMOCTH YCTAHOBUTL OTJIMYHOE OT
MCXOHOU YCTAHOBKH MEPEHEH MaHeu
3HYEHHE BbIXoHOM BY-MolHoCTH
MOCPEJICTBOM Kjtasuin =+ |8,

Orpa"nuyeHmre BLIXOJIHOW MOIITHOCTH MOXKET
ObITh ycranosieHo mexy 1 u 200 Bart u
nosipjsieTCs Ha jaucruiee 4.

YeTaHOBUTH TTPU HEOOXOAMMOCTH OTIIMYHBIN OT
MCXOAHONH YCTAHOBKH KOAr'y/IsILIHOHHbIA

¢ dexT npu paspese. s rToro naxkaruem
KJIaBuIIK 17 nipeBapuTenbHO BEIOpaTh OAHY M3
cryneneil: 1 (MUHUMabHBIA KOAry/siiiuOHHbLIH
a(pdexT) 10 4 (MakcuManbLHBLINA
Koarynsumonusiii 2¢dexr). BoiOpannas
CTYIIEHb I10JCBEUYUBACTCS HA UHIMKATOPHOM
nauvenu 6.

Kak TOIbKO aKTUBHPYIOTCS DIIEKTPO/LbI,
3aropaercsi CHMBOJI akTHBalMu 5.
JloronuuTensHo pa3naercs akyCTUUeCKHil
cUrHal Bo Bpems (pasbl akTUBaluu. I poMKoCTh
AKyCTHYECKOIO CUI'HAlla MOXKET ObITh
yCTAHOBJIEHA TIPU MOMOIN PEryisTopa
rpomkocTH 1 Ha 3aJiHel cTeHke npudopa.
MOHOIOJISIPHBIE PEKYILME HIEKTPOJIbI MOT'YT
Ternepb aKTUBUPOBATLCA HAXKATHEM JKEIITOTO
[1€/1aJIbHOTO BBIKJIKOYATEIsl UIN JKe HKeIITOH
KHOITKH Ha PYKOSITKE,

[TpenBaputenbHO BoIOpATh PEKUM KOAryIIALIAN.
Jist oToro HaxkuMmars Kiasuiy 16 10 Tex nop,
MOKa Ha MHJMKATOPHOM Tabio 7 He 3aropurcs
CHMBOJI JKEJIaeMOro pesKuma KoaryJssaium:
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3. O6cayxkuBaHue U 00padoTKa IHAOCKONMNYECKOT0 000PY/I0BAHUS H
HHCTPYMEHTApHUSs

3.1 IlpoBepka, BHEIIHUA OCMOTP U Py4YHAasi YUCTKA IHTOCKOIOB

[IpoBepky 9SHIOCKOINOB, ONTHUKY HEOOXOAMMO TPOBEPSATh HA HaJIHYUe
HOBPEXACHUN /10 U MOCIE KAKIOr0 IPUMEHEHMSL.

OnTHyeckre KOHEYHbIE OBEPXHOCTHU (IUCTANbHBI HAKOHEUHUK U OKYJIpHast
4acTh) HEOOXOAUMO MPOBEPATh HA HATMYME LApanvH U YaCTHI], OCTABIIUXCS MOCTE
oTiepaIy Wiu YucTKU. [loBepXHOCTH TOIDKHBI OBITH TTIAIKAMHU U OJIECTSIIUMHU.

Jlis mpoBepKH KauecTBa U300paKeHUsI CIeyeT MEIJICHHO BpallaTh ONTUKY BO
Bpemsi mpocMmoTpa (cM. pucyHok 3.1). YacTHuHOE WIM MOJHOE MCUE3HOBEHHUE
M300pAKEHHSI MOYKET OBITh BBI3BAHO MOBPEKIECHUEM CUCTEMBI LIMIIMHIPUYECKUX JINH3
B 3allUTHOM TpyOKE WM JHMH3bI B OKYJSpPHON 4YacTH. B 3TOM ciydae ONTUKY

HEO0OXO0IMMO 3aMEHUTH.

Pucynox 3.1- IlpoBepka kauecTBa N300pakeHUs
MyTHOe n300pakeHHWE WM HAJIMYMe HAa HEM TISITEH MOXKET OBITh BBI3BAHO
BJIQKHOCTBbIO WJIM OCTaTKaMu Je3UH(UIMPYIOIIETO CpEACTBa Ha ONTHYECKUX
KOHEUHBIX IIOBEPXHOCTSAX. B Takux ciydasx cleayeT OCTOPOKHO OYHUCTUTH
ONTUYECKUE KOHEYHBIE TOBEPXHOCTH MSTKOW candeTKOM WU TaMIIOHOM,

CMOYEHHBIMHU CIUPTOM (PUCYHOK 3.2).
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Heobxoaumo nmepxkaTh CBETOBOJ 33 NUCTATbHBIN HAKOHEYHUK B HAIPaBICHUH
MCTOYHUKA CBETA, KaK MOKAa3aHO Ha PUCYHKE 3.3, U IPOBEPUTH KOJIUYECTBO TEMHBIX
ToyeK. OHM 03HAYaroT MOBPEKICHUE CTEKIOBOJIOKHA B ITyYKE CBETOBOOB.

OtnenbHbBIE TOBPEXKJIECHHBIE CBETOBOJIOKHA HE O3HAYalOT 3HAYUTEIBHOIO
YXYIIICHUS KadyecTBa W300paKCHUs, HO TIPH OOHAPYKEHUHU SIBHBIX TOBPEKICHUN
cleyeT OTKa3aThCs OT HCIMOIb30BaHUg NpubOopom. Takue onTudyeckue npudOpbI
clenyeT 3aMEHHUTh, €ClIM U300pa)KeHHE Pa3MBITOE, OTCYTCTBYET WJIM BUJIHBI TOJIBKO

qacCTHu I/I306pa)KeHH$I.

Pucynok 3. 3 — IIpoBepka paboTOCIIOCOOHOCTH CTEKJIOBOJIOKHA 3HOCKOTIA
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O06s13aTeNIbHO HEOOXOIUMO TPOBEPSITHh 3ALUTHYIO TPYOKY Ha HAJIMYHE BMSATUH
U 1apanuH, MPOBEPUTh OKPAacKy, MOPUCTOCTh M 3JIACTUYHOCTh IUIACTMACCOBBIX
JeTajiel, LENOCTHOCTh IMPOKIAIOK. 3alluTHas TpyOKa HE [0JKHA OBbITh COTHYTa
(pucynok 3.4). KpaHsl ¢ 3aTBOpaMH, ONTUYECKUN 3aTBOP U JPYTUE MOIBHKHBIE YaCTH
JOJDKHBI JIETKO JIBUTaThCS M HE HMETh noBpexacHui. Ilpu oOHapykeHUM

3HAYUTEIBHBIX OTKJIOHEHUM OT HCXOJHOT'O COCTOAHUA UX CIACAYCT 3aMCHATH HOBBIMH.

Pucynox 3. 4 — Jledopmariust 3auTHOM TpyOKH

[IpoBepka mMOACOENMHEHHMSI K CHCTEME Kamepbl M HCTOYHHKY CBETa
OCYHIECTBIISIETCS  cleAyromuM o0pa3oM. ['0ooBKHM Kamepbl OOBIYHO HMMEIOT
BCTPOCHHBI MHCTPYMEHTANIbHBIN pa3beM. Heobxoammo cBectu peyaru (1 u 2)
MHCTPYMEHTAJILHOTO pazbeMa (PUCYHOK 3.5) U BCTaBUTh OKYJISIP SHAOCKOIA B PA3bEM.
Pasbem aBTOMaTMyecku cCpabaThIBa€T MPU BCTaBKE OKYJApa. DHAOCKOIN MOXKHO

3aUKCUPOBATH MTyTEM MPUKATHS phluara 2 K peraary 3 (pucyHok 3.5).
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Pucynok 3.5— IloakmoueHne kamepsl K dH10cKomy KARL STORZ
Jlanee OCYILIECTBIISIETC COEOUHEHHE CBETONPOBOJA C BBIXOJOM HCTOYHUKA

CBETa M C DHJIOCKONOM (YETBEPTh IMOBOPOTAa BUHTA C HAKATAHHOM TOJIOBKOW Ha
BUHTOBOHM IIOKOJIb), KaK 3TO TOKa3aHO Ha pUCyHKe 3.6. HeoOxommmo ymeHBIIATH
WHTEHCUBHOCTh HMCTOYHUKA CBETa JI0 TaKOW CTeneHu, 4ToObl oOecrednBantach
ONTUMAaJbHASl OCBELICHHOCTH OIEPALMOHHOIO TMOJIsI, TAaK KakK 4YeM BBIIIE
WHTCHCUBHOCTb MCTOYHHMKA CBETa, TE€M OOJbIIE TEIJIOOTAaua Ha HAKOHEUHHKE

ONTHUYECKOTr0 mpudopa.

Pucynok 3.6 — IlonkiroueHne kamepsl U 3HA0cKoa KARL STORZ K UCTOYHHKY CBETA

C IIOMOMIBIO CBCTOIIPOBOAA
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[TocpenctBom Oananca Oenoro BHIMOJHSIETCS HACTPOWKa I[BETONEpEaaun
CUCTEMbl KaMepbl B COOTBETCTBMM C LIBETOBOW TEMIIEPATypOH HCIOJIb3yEMOIrO
MCTOYHHKA cBeTa. [Ipy nanpHEMIeM HCIoIb30BaHUH KaMepPhl IIOBTOPHAs HACTPOWKa
OanaHca 0enoro TpeOyeTcst TONBKO B TOM CIIy4ae, €CJIM IPUMEHSETCS UCTOUHUK CBETA
C Jpyrom ILBETOBOM TEMIEPATypOM, WM CBETONPOBOA, WA IHIAOCKON C JAPYTUM
JTUAMETPOM.

JUJ1 3TOr0 MpH BKIOYEHHOM UCTOYHHMKE CBETa HEOOXOIMMO HANIPAaBUTh KaMepy
C MOAKJIIOYEHHBIM 3HIOCKOIIOM Ha O€Iyl0 MOBEPXHOCTh (TAMIIOH WM T. I.) TaKUM
o0pa3oMm, 4ToObI Oenblil y4acTOK M300pa)keHusl 3anoiHs1 MUHUMYM 70% mtomaau
JKpaHa.

CrepxHH, CTEPKHEBBIE BCTABKM M ONTHKA MMEIOT MAPKUPOBKY CHELUAIBHYIO
yepTy win obo3HaueHue 0. Criexyer OTKpbITh onTHUYeCKUd 3aTBOp 1(pucyHok 3.7),

MOBEPHYB €ro MPOTUB YaCOBOM CTPEJIKH (JI0 YIOpa, YePTOUKU IPYT IPOTUB Japyra 2).

Pucynox 3.1.7 — COopka cTep>kHEeBOW TPYOKH ¢ ONTHUKOMN
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[Tpu cbopke He0OXOIUMO CIETUTH 32 TEM, YTOOBI MAPKUPOBKH HAXOAUIUCH HA
onHOM ypoBHe (yeptouku O u 3 coBmajganu). Cienyer BCTaBUTh ONTHKY B 3aTBOP
CTEP>KHS, 3aKPBITh ONITHYECKUHN 3aTBOP 1, TIOBEPHYB €r0 MO YaCOBOU CTPEIIKE.

Bo u3bexxanue mpUCHIXaHMs 3arpsi3HEHUI HA MOBEPXHOCTH SHAOCKOMA IMOCIe
UCIIOJIb30BAaHUSL  HEOOXOJUMO MPOTEPETh HUX IMMOBEPXHOCTH MOIOIIMM WM
NEe3UH(ULIUPYIOIMM PacTBOPOM WM IMOMECTUTh MX B €MKOCTb C MOIOIIMM HIIU
Ne3UH(UUUPYIOIUM  pPacTBOPOM. PexoMeHJyeTcs HCHOJb30BaThb  MOJHOCTHIO
JEMUHEPAIN30BaHHYK0 BOJYy WM BOJXY IHTHEBOIO KadecTBa JUIsl MPUTOTOBJICHUS
MOIOLIEr0 M JIe3MHPULMPYIOMIET0 pacTBOpa, TaK Kak BOJAA MOXKET UMETh CIUIIKOM
OOJBIIYI0 KOHIIEHTPALMIO BEIIECTB, OKAa3bIBAIOIIMX BPEIHOE BO3JCHCTBUE Ha
UHCTPYMEHTBI.

Bo wu3bexaHue MOBpeXACHUI HE ClEeIyeT KIAaCTh HECKOJbKO ONTUYECKHUX
npuOOpOB WJIM ONTHYECKHE MPUOOPHl M APyTHe HHCTPYMEHTBHI Jpyr Ha Jpyra.
[Torpy>xath onTu4yeckre mpruOOPsI B paCTBOP JyUIlIe 1Mo oTaeabHOCTH. [lepen uncTkoi
CJIeJIyeT CHSTH CO IITyLEpa BIIycKa cBeTa 00a ajfanrepa, 4ToObl UMETh NMPSMOM TOCTYM
K CTEKJIOBOJIOKOHHOM NTOBEPXHOCTH.

JUisi mpenoTBpalleHusl LapanuH, B YacTHOCTH, Ha KOHEYHBIX ONTUYECKUX
MOBEPXHOCTAX, PEKOMEHIYETCs HCIONb30BaTh IUIACTMACCOBYIO BaHHY. Takxke,
MCIIOJIb30BAaHUE TUIACTMACCOBOW BAHHBI TOMOTAET MPEIOTBPATUTH 3JIEKTPOKOPPO3HIO
B CJIy4a€ HAaXO0XJIECHHS B PACTBOPE DPA3IMYHBIX METAJLIOB. 3alpelIeHO MNOrPY’KaTh
ONTUKY B (PU3HOJOTUYECKH PAcTBOpP MOBAPEHHOM COJHU, TaK KaK IMOTPYKEHHE
WHCTPYMEHTOB B PAacTBOP MOXET MPUBECTU K MOBPEKICHUSM. YUUTHIBAUTE CHEKTP
MUKPOOMOJIOTUYECKOTO  BO3JCWUCTBUSA  HCIOJB3YEMBIX XHMHUKATOB. PacTBOpHI
NOJJIeKAT PEryJsipHOMY OOHOBJIEHHIO, TaK KaK B Pe3yJbTaTe AOJIrOro MpocTos U
3arpsi3HEHMs] PacTBOpa BO3pACTaeT OMacHOCTh Koppo3uu. Eciam He pomyckaercs
UCIIOJIb30BaHUE KAaKOro-TMOO CpeAcTBa sl  alIOMUHUEBBIX JIeTalei, CleayeT
IIOJIHOCTBIO OTKA3aThCsl OT €ro NMpuMeHeHus . KOHTakT ¢ Hepa3peleHHbIM CPeICTBOM
MO>KET IPUBECTH K HEMOIPABUMBIM MTOBPEKICHUSAM.
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[Topsnok py4HOUW OYMCTKM BHEUIHEW MOBEPXHOCTH 3HIOCKONOB KARL STORZ
npescTaBieH B Tabmuie 3.1.

Jlanee TONONHUTENBHO IPOTUPAIOTCSI HACYXO CTEKJIOBOJIOKOHHBIE U ONITUYECKUE
KOHEYHBIE MOBEPXHOCTU CHUPTOM. OCOOEHHO TIIATEIBHO CJIEAYET BBINOJIHUTH
BBIIICYKA3aHHYIO OMEPAIMIO B IITYyIepe BIycka cBeTa. OcTaTku Ae3nH(UIMPYIOIINX
Y MOIOIIMX CPEJCTB B IITYLIEPE BIIyCKa CBETA MOTYT IIPUTOPETH IPHU MTOACOEAUHEHHOM
CBETOBOJIE, YTO CYLIECTBEHHO YyXYIIIUT Iepenady csera. Ilocie BBINOJIHEHHBIX
ornepanuii He0oOXOAMMO NPOBEPUTH OINTHUKY Ha SICHOCTh BHUJUMOCTH, SIPKOCTh U

pe3KocTh n300paxeHus (pucyHok 3.8)

Ta6nuna 3.1 - IHopsgok pydyHON OYMCTKHA BHEITHEN MOBEPXHOCTH YHIOCKOIOB

123



KARL STORZ

- NpoTpHMTE ONTH4HEeCKHii npudop rydkoil unm
TKaHblO, CMOYCHHOH MOIOUIMM  PacTBOPOM.
3anpemaercs cockabnMBare 3arpa3sHCHHUs C
ONTHYECKHX KOHEHMHBIX NnoBepxXHoOCTEH
TBEPALIMH NnpeAMeTaMH. Yeroituuebie
3ArpsiSHEHHA M HANCTLL  MOXKHO  YIaIUTh
YHCTAIICH NMacToi;

- 3areM  OYHCTHTC CTCKJIOBOJIOKOHHBIC H
OINTHYCCKUE  KOHEYHBIC  TMOBEPXHOCTH  C
TMOMOIIBLI0 MATKOH TKaHW, TYOKM HMJIM BaTHBIX
najnoyek, cmoueHHbix 70% pacrsopom crimpra;

- MHCTPYMEHT  HEoOXOAMMO  TIIATE/ILHO
NPOMBIBATL  NOCHE  KOXKJAOH  IpoLEAypbl
ouncrku wim aesundexunn. s npomuisanns
PEKOMEHJLYETCH  MCIONL30BATL  TOJIHOCTBLIO
JIEMHHEPAIUZ0BAHHYIO BOJLY:

- 3aTeM [POTPHTE MHCTPYMEHT HACYXO MAIKOI
TKaAHBIO HJIH BLICYIIHTE MEINIIHHCKUM YHCTBIM
CXKATHIM BO3/LYXOM:

- IpH YHUCTKE CTCPKHEH 0CODOC BHHMAaHHUC
craeayer obpaTuTh HAa YHCTKY BHYTPCHHHX
CTBOJIOB H KPaHORB!

- JUls  COXpaHEHHs [JIaAKoil [MOBCPXHOCTH
PECKOMEHAYETCS 1npu HCOOXOMMOCTH
MOIMPOBATE CTEPKHH MOJIHPOROYHOMN BaTOI;

- OMMCTHTE HAPYKHbLIE MOBEPXHOCTH CTPEKHEH
1HPH 1HOMOLIH TYOKH, IHETKH WK MAIKOH TKaumn
s obecnieyenva  NOJHOW  UMPKYISUMH
CTEPHIIM3ALMOHHOH CPe/ibl;

- HPOYHCTHUTE BHYTPEHHHIT CTBOJ CTEpKHA
MOAXOMSALEH rmoKoii HICTKOHM. ITpn
HEOOXOJIMMOCTH MOKHO HCIOIL30BaTh
BOJIAHOM 1TUCTOJIET WIIH TTHEBMOITHCTOJIET;

- NPH KakI0H YUCTKE WITYUEP U BHYTPCHHUH
CTBOJI CTEPKHA CACAYET TIATEIBHO IMPOMBITH
H3HYTPH, TNMPOCYHIATE MEAMIHHCKUM YHCTBIM
CIKATBIM BO3JYXOM.
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HenpasuiabHo IIpaBuiabHO

JIMH3BI ONTHYECKOT0 MPHOOPA JOJIZKHbBI
TOYHO MOJOTHAHbI H BHIPOBHEHBI

Pucynok 3.8 — [IpoBepka npaBuiIbHOCTH MOJIOKEHUA JIMH3 dH10CKoa KARL STORZ

3.2 IIpoBepka HCHPABHOCTH IHIOCKONUYECKOI0 000PY10BAHMS

[Ipobnema mH(pEKIMH B 3HAOCKOIUU CTOUT KaK HUKOI/IA OCTPO B CBSI3U C
OIMPOKMM, TIOPOM  MAacCOBBIM, IIPUMEHEHHEM JHJOCKOIWYECKHX  METOJOB,
OTpaHUYEHHBIM BBIOOPOM CPEACTB AE3MH(PEKUMH M CTEepUIM3aluu (PUOPOCKOMOB,
OMacHOCTbIO ~ MHQUUUPOBaHUS  OOJBHBIX W TEpPCOHaja  BUPYJECHTHBIMHU
MUKpPOOPraHU3MaMH{, HEOOXOJMMOCTBbIO  paHHEH  JUarHOCTMKM W JICYCHMS
OaKTEepHUEeMHUH U CeTCcHca.

B sHockonuu BBIAEISIOT HECKOJIBKO TPYII MHCTPYMEHTOB B 3aBUCUMOCTH OT
BU/JIA SHIOCKOMMYECKUX MCCIIEJOBAaHUN U TPEOOBAHUM K UX CTEPUIIBHOCTU. B mepByto
Ipynny OTHECEHbl DJHAOCKONBI M HWHCTPYMEHTHI (MIJIbl, TpOAKapbl, UIMUIIbI),
IpPUMEHSIEMbIE TIPU TOPAKO-, JANapo- M KYJIbJOCKOMHH, KOTOpPbIE OJKHBI OBITh
aOCOJIIOTHO CTEpWIbHBIMU. Bo BTOpYyI0 Tpynmy BKIIOYEHbI HMHCTPYMEHTBHI C
OTPAaHUYCHHOM CTEPUIIBHOCTBIO: KECTKHE DHAOCKOMNbI (330(daro-, OpOHXO- W
PEKTOCKOIIbI), TUATEPMUUECKUE TIETIIU U HOXKH, KaTETEPhl, B TPETbI0 — (HUOPOCKOIBI,
KOTOpBIE€ CTEPMIIM3YIOT B UCKIIIOUUTEIBHBIX CIydasx (IMOcie uccaeaoBaHus O0IbHbBIX
aKTUBHBIM TYOEpKyJe30M, ¢ MHPEKIMOHHBIMU 3a00JCBAaHUSIMU, C IMOJOXHUTEIbHBIM

TECTOM Ha aBCTPAIMHACKUI aHTUTEH), @ B IOBCETHEBHOU padoTe ne3nHPUIIUPYIOT.
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OnacHOCTh 3apa)X€HUS MAIMEHTOB HHPEKIIMOHHBIMU 3a00JICBAaHUSMU BO BPEMsI
OHIOCKOIMMYECKUX MCCIICIOBAHUNA MOXKET BO3HUKHYTHh B PE3yJIbTaTe MCIOJIb30BAHUS

HEUCITPaBHOTO 000PY0BaHUS U KOMIUIEKTYIOLIUX €ro JeTajen.

Yamie Bcero 3To Ha6J'IIOI[aeTC$I B CJIICAYIOIIUX CIIydasax:
— HapYHICHUN IT'CPMCTUIHOCTU DHJOCKOIIA,
— IIPUMCHCHHUHU HCHUCIIPABHBIX HACOCOB,

— UCIIOJIb30BAHUU YUCTSIIUX HIETOK C HAPYIIEHHOW CTPYKTYPOU BOJIOKOH H JIp.

[Tepen HavaioM paboTHI 00S3aTEIBHOMN B MMUIEMUOIOTHICCKOM TUIAHE SIBIISICTCS
POBEpKa DHIOCKOTIOB HAa TEPMETHYHOCTH. JTa MPOIEaypa MPOBOJUTCS C TTOMOIIBIO
CHCIMAILHOTO YCTPOMCTBA TEUYEHCKATEINsA, TIO3BOJISIONIETO BBISIBIATH JEPEKTHI
O0OJIOUKM  JTUCTAJIBHOM YacTH SHIOCKONAa ¥ HMHCTPYMCHTAJIBHOTO KaHasa.
HerepMeTHYHBII SHIOCKON MOXKET OKa3aThCsl HCTOYHUKOM PaCIpOCTPAHCHUSI
nHpeKIM, Tak Kak yepe3 aeekT 000JI0UKH BO3MOXKHO IOIAaJaHie OMOJIOTHYECKUX
KUJKOCTEH ¥ cpel BHYTPh OJHAOCKONA, TJE€ ©CTh YCIOBHS JUIsl COXpaHCHWUS
KU3HECTIOCOOHOCTH BO3OyauTeneir. [Ipu OTCyTCTBMM BO3MOXXHOCTH IPOBEPKHU
(GUOpPOCKOIIOB HAa TEPMETHYHOCTH 3alpPEIIaeTCs HWCIOIb30BaTh JHIOCKOMBI C
NpU3HAKaMU pa3repMeTH3alvu (TOSIBIICHNUE «BYaJIi» U 3aTEKOB Ha OOBEKTHBE).

[Ipy TpOMBIBaHMM KaHAJOB JHAOCKONA JC3MHMUIMPYIOIMUMH PacTBOPAMHU
JOJKHBI MCTIOJIb30BAThCS TOJIBKO HCIPAaBHBIE HACOCHI, CO3AIONINE JIOCTATOYHOE
paspekeHre U 00eCIeUrBarOIINe aIcKBATHBIM MIOTOK MOOIIUX ¥ JIC3HH(DHIIMPYFOIIHX
CPEACTB, MPOXOASAIIUX 4Yepe3 MHCTPYMEHTaIbHbIM KaHan sHjaockoma. [Ipu crmaboit
acTIMPAITUU HACOCa €CTh OITACHOCTH HETOJTHOTO yIaJICHHS CIIM3H U3 KaHajla dHIO0CKOIIa,
BBICBIXaHHMS M (UKCAllMM €€ Ha CTeHKaxX KaHaja. Mcmoib30BaHWE SHIOCKOIOB C
3aCOPCHHBIMHM KaHAJIAMH KAaTETOPHUYECKH 3ampemaercsa. Takxke OOoJbIIoe 3HAYCHHE
UMEET UCIIOJIb30BaHUE IS YNCTKH KaHAJIOB SHOCKOIIA YUCTSIINX IIETOK C COXPAaHHOM

CTPYKTYpPOH IETHUHBI.
[IpuBenem oO6mme mpaBuiaa 0OpaOOTKH, AC3UH(DEKIIMM € CTEPHIA3AIIU

O9HAOCKOIINYCCKOT'O O60py,Z[0BaHI/IH U UHCTPYMCHTApPHA.
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C uenbio mpeaynpexIeHus 3apakeHUs MaIMEHTOB BO BPEMS YHIOCKOTTMYECKUX
UCCIICIOBaHUM (MaHUIyJIALUMNA) BUPYCHOM (BKJIIOYAsl MapeHTepajbHbIe TEMaTHUTHI,
BUY-undexnuio), OakrepuanbHOi (BKIIO4ass TyOepkyne3), TpHOKOBOM H
napasuTapHO HMHOEKIHUSIMH BCE SHAOCKOIBI, MPHUHAICKHOCTH K HUM (KJIalaHsbl,
3arNIyIIKH), a TaKke WHCTPYMEHTHl JOJDKHBI OBITh THIATENBHO OYHIICHBI,
npoAe3uH(GUIIUPOBAHBI U/UIU CTEPHIIN30BaHBI.

Hcnonp3oBanne HHAOCKONMOB TpeOyeT BBICOKOM CTENEeHW Ae3UH(EKITNN
(cTepwiin3anuy) yXe TOJNBKO MOTOMY, YTO ammapar HEU30€KHO COIPHKACAETCS CO
CIIM3UCTBIMH 000JIOUKAaMH U OHMOJIOTMYECKHMMH CpeJaMu nanueHTa (OOJIbHOTO).
be3ycioBHO, 4YTO  UWJEanbHBIM  BapUaHTOM I OOECMEUEHHs]  TOJIHOM
AMUAEMHUOJIOTHYECKOH 0€30MacHOCTH  ObUIO OBl  HMCHOJB30BAHME CTEPUIILHOTO
o0Opy/lOBaHUS BO BCEX CiyyasX, OJHAKO TPUMEHEHHE JSTUJICHOKCHIA U
aBTOKJIABUPOBAHMUSI HEpPEalbHO C TOYKM 3PEHHMS] COXPAaHEHUS CTAOMIIBHOCTU
00OpyOBaHUs, IIUTEIFHOCTA ATHX MPOIEAYp W HEOOXOAMMOCTH MHOTOKPATHOTO
UCIIOJIb30BaHus 000pyA0BaHUs B TeueHue pabouero nHs. [loaTomy B HacTos1ee Bpems
ONTUMAJIBHBIM ~ CIIOCOOOM  00pabOTKHM anmapaTtoB JJi TaCTPOMHTECTUHAILHOM
DHAOCKOTHMH  SBISETCS  JE3MH(EKIUS  BBICOKOTO  YPOBHS,  BBIMOJHIEMAs
MIOCIIEIOBATEIHHO B HECKOJIBKO ATAIOB.

3.3 IlpeaBapuTeibHAsi 0UMCTKA IHTOCKONOB H HHCTPYMEHTOB

[Tocne okOHYaHUS YHTOCKOTTMYECKOTO UCCIIEIOBAHUS C HAPYKHOM MTOBEPXHOCTH
HHI0CKONA HEMEUICHHO YAAJISAIOT 3arpsi3HEHUS (AKeJTyJ0UHbIN, KUIIEYHBIN COK, CIIHU3b,
KpOBb U T. J.) MyTEM NPOTUPAHUS C IOMOIIBIO MapiieBbIX candeTok padouei
MOBEPXHOCTH PHJIOCKOIIA, ABUTAACh OT OJIOKA yIpaBieHUS K AUCTAILHOMY KOHILY.

Kanan «Boma/Bo3myx» IpOMBIBAIOT BOJIOM, a 3aTeM HPOAYBAaIOT BO3IyXOM B
teuenue 10 c. Ilpu wucnonp3zoBanuu sHAOCKOMOB (upmbl Olympus cepun OES
ucronb3ytoT  agantep MB-107 cunero uBera (y  (puOpoOpOHXOCKOIOB,

(buOpPOX0IET0XOCKOIOB KaHaJ «BOAa/ BO3IyX» OTCYTCTBYET).
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UYepes OHOINCUNHBIN/MHCTPYMEHTANBHBIN KaHAl SHIOCKONA AaCHHpPUPYIOT
MOIOIIIEE CPEJICTBO (MOIOIIIe-1e3nHPUITHpYIOIIEe).

[Tocne kaxxoro Kccien0BaHus BCe KJlallaHbl U 3ariyIIKd CHUMAIOT M OYHIIAI0T
OTIIEJILHO.

Hcnonb3ys criennanbHbIe METKU-SPIIUKH, OUUIIAIOT HHCTPYMEHTAIbHBIN KaHa

9HAOCKOIIA, ITOCIICA0BATCIILHO ITPOITYCKAad UX:
— YCPEC3 IPOKCHUMAJIBHOC OTBCPCTUC KaHAJIA,

— 4epe3 AUCTAIbHOE OTBEPCTUE KaHAIa U Jlaliee M0 COCAMHUTEILHOMY Ka0elo.

[IleTky THIATENBHO OYUILNAIOT MEPE] KaXIbIM BBEICHHUEM B SHOCKOIL.

JIns mpOMBIBaHUSI SHAOCKOIBI MOTPYX AT B CIEUAIbHbIE €MKOCTH. s
00pabOTKH SHJOCKOIOB 11€71€CO00pa3HO MCMOJIb30BaTh MOEUHBIE MAIIWHBI THUIIA
«KPOHT-Y12O». Hcnosb3oBaHWE MOEYHBIX MAIIMH JA€T BO3MOXKHOCTH XOPOIIO
o0paboTaTh TMOBEPXHOCTh SHJOCKOMA B YCIOBUAX AHATOMUYECKON BaHHBI,
MO3BOJISIONIEH yOepeub ero OT Ype3MEpPHOro CrubaHusl, 4YTO MOBBIIIAET COXPAHHOCTh
anmnapara. KaHansl 3HIOCKOIIAa MPOMBIBAIOT C MOMOIIBIO KaHaIbHOTO opocureis (CW-
3) WM ero aHaJOroB MOIOIIMM PACTBOPOM, 3aTEM JUCTUILTUPOBAHHON BOJIOM.

B xauecTBe MOIOIIUX CPEACTB IPUMEHSIIOT:

- 2% pactBop Moroniero cpeactra «Jlotocy, «lIporpecey», «Actpa», «AliHay,
«Mapnukay, «Jlotoc-aBToMary;

- 2% pacTBOp HEUTPAIIBHOTO MBLIA.

Onnako clenyeT HMMETh B BHJAY, YTO KaXJbld MAalMEHT, MOJYyYarollnii
HHJOCKOMUYECKOE HCCIEIOBAHUE, MOXET OBbITh MOTEHIUAIBLHBIM HCTOYHUKOM
uHpexuu (renatutel B, C, BUY-undexius u 1. 1.). [ToaToMy ¢ 11emst0 npohunakTuku
npoeCCUOHAIBHOTO  3apaK€HHUsSl IMEepPCOHAlla  DHAOCKOMBI  Cpa3y TMoclie  HX
WCIIOJIb30BaHUs CIIEyET MOABEPraTh A€3UH(PEKIINH.

UtoObl n30ekaTh PUKCUPYIOIIETO ACHCTBUS 1€3MH(PEKTAHTOB, PEKOMEHIYETCS

WCIIOJIB30BaTh TpernapaThl, 00Jaal0Iue TBOMHBIM JACHCTBUEM (JI€3UHPUITUPYIOTUM
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¥ MOIOIIUM OJIHOBPEMEHHO). B KauecTBe Takux Ipe- mapaToB MOXKET UCIIOJIb30BaThCs
0,5-1% pactBop Bupkona u np.

[Tocne 00paboTKu (me3WH(EKINHI) IHIAOCKOIBI OIMOJIACKUBAIOT OT MOIOIINUX
CPEACTB NUCTHIUIMPOBAHHOM WJIM MPOTOYHOU (MUTHEBOM) BOAOM. Jlanee IHIOCKOIIbI
BBIHUMAIOT U3 MOECYHOM MAIlIMHBI, yIAISIOT U3 BCEX KaHAJIOB OCTaBIIYIOCS KUIKOCTD,
IPOAYBAIOT BO3AYX Yepe3 KaHa «BOJa/ BO3MyX», TAK)KE aCIUPUPYIOT BO3AYX yepes3
OMOIICUIHBIN KaHall.

B oTnnune OT 3HAOCKOMOB MJII OYMCTKM HHCTPYMEHTOB MPEANOYTHUTEIBHO
WCIIOJIB30BaTh YJIbTPa3BYKOBOM OYUCTUTENb. OUKMCTKa WHCTPYMEHTOB MPOBOIUTCS
nepes 3TarnoM Ae3uH(EKINU, TaK KaKk OMOJIOTUYECKUE CPEAbl MOTYT MPOHUKAThH YEPE3
BUTYIO CTaJIbHYI0O OO0OJIOYKY BHYTPb MHCTPYMEHTA, 3aJIEp)KUBAThCIA TaM H
CIIOCOOCTBOBATH Tepenaue HHMEKIUU.

VYpTpa3ByKOBOW OUYHUCTHUTEND CIIEIUATBHO CKOHCTPYHPOBAH ISl OYUCTKH
HHAOCKOMMYECKUX MPUHAJICKHOCTEH (OMOTICHIHBIX MIUMIOB, 3aryOHUKOB) TEpe
ne3uH(pexuue W crepuwin3anued. BcTpoeHHBI HarpeBa- TeNb  pa3MsArvaer
OTBEpACBIIME OHOJOTMYECKUE CpPE/bl, MOMAaBIIME MEXAY OOMOTKaMHU OOIIMBKH,
CIOCOOCTBYSI UX OTMBIBAHUIO.

[IpoMbIBHBIE BOJIBI W HCHOJIb30BAaHHBIC TMOCIE OOpPabOTKH SHIOCKOIOB H
WHCTPYMEHTOB CaI(DETKH TMOAJIeKAT 00€33apaKMBAHUIO IyTEM KHUIISTYCHUS WIU
n00aBJIEHUS OAHOTO U3 AC3MHDUIIMPYIOUIUX CPEACTB.

3.4 leaundexuusi 3HI0CKOINOB

Jle3uH(EeKrIo U CTEPUIIU3AIMIO POU3BOIAT MIpenapaTamMmu, pa3peiieHHpiMu M3
P® B JIOKYMEHTaxX «Metoanueckue yKa3aHUs o ne3uHGEKITNH,
NPEACTEPWIN3ALNOHHON OYHUCTKE M CTEpUIIM3AllUU  U3JEIUNA  MEAUIMHCKOTO
HazHaueHus» (mpukaz M3 PO Ne 184 ot 16 urons 1997 r. «OO0 yTBepxkaeHUH
METOJMYECKUX yKa3aHUM MO OYHUCTKE, MEe3MH(PEKIINA U CTEPHIIU3AIUN DHIOCKOIIOB 1
WHCTPYMEHTOB K  HHUM, HCIOJB3YEMBIX B  JIEYCOHO-MPOPUIAKTUUECKUX

YUPEIKICHUIX)).
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B Hactosmee BpeMs i A€3UH(GEKIMM M CTEPWIM3ALMKA JHIOCKOIOB U
JanapOCKOIMMYECKON anmaparypsl MHAPOKO MCIOJIB3YIOTCS Ipenaparsl, COAep Kaline
TJIFOTApOBBIM anpAeruj. JlaHHOE BEMIECTBO IPAKTHUYECKH HE IOBPEKIAET OITHKY,
PE3UHY U IUIACTMACCY, IOATOMY MEAULIMHCKUE U3ETIUS MOTYT HAXOIUTHCS B paCTBOPE
no 10 u u Oonee. Anpaerujipl He 00JaAAIOT KAHLEPOTEHHBIM M TEPATOT€HHBIM
Bo3aeiicTBueM. [lpu yTunM3anuu HCIONB30BAHHBIX PAacTBOPOB HE TpeOyeTcs HX
o0e33apaXMBaHUS WM HEUTpalU3allii, TaKk KaK B MPHUPOJIE TIIOTAPOBBIM aibAerua
OBICTPO pacnafaeTcs Ha BOJY U YIJIIEKUCIIBIN Ias3.

Opnako anbaeruapl 001agarT 00s1ee BHIPAKEHHBIM, YEM JPYIHe COEIUHEHUS,
pasapaXkarolUM JeHCTBUEM Ha CIM3UCThIe. B CBA3M ¢ 3TuM mpu paboTe ¢ HUMHU
clleqyeT COOI0JaTh ONPENEICHHBIA PEKUM: HEOOXOIHMMBI OTIEIIBHOE IOMEILIEHHE,
3aKpbITbIE EMKOCTH, 00s13aTE/IbHBI PE3MHOBBIE MEpUYaTKH 715 pyK. Takxke B HHTepecax
NepCOHAJIa HY>KHO BBIOMpaTh penapaTbl C MUHUMAJIBHO BO3MOKHOM KOHLEHTpaIuen
QIBACTUIOB M OIPAHUYMTH MX HCIIOJIB30BAaHHE B TEX Clyyasx, KOIZJa OHU HeE
BBICTYIIAIOT B POJIM CTEPUIIU3ATOPOB.

HecTaOunpHOCTh INIIOTApOBOrO  ajdbAETuAa, KOTOpas, C OJHOW CTOPOHBI,
OPUBOJUT K €ro OBICTPOMY pacmaay B TNPUPOAE, SBISETCS, C APYTroil CTOPOHBI,
OPUYMHOM HEKOTOPBIX HEYAOOCTB B €ro IMpPOU3BOJACTBE M HCIOJb30BAHUU.
HecrannapTHble XMMUYECKHE MOKA3aTENM BOJBI B CIIy4ae pa3BEICHUS KOHLUEHTPATOB
NPUBOJAST K CBOEOOpA3HI0 aKTUBHOCTH T'OTOBOTO PAacTBOPA, YTO HEJOIYCTUMO B TEX
cllydasx, Korja TpeOyercsi CTEepWIbHOCTh THpeaMeToB. [IpuOnu3uTeNnbHOCTD
CaMOCTOSITENILHOTO Pa3BEAEHNUS MPUBOJNT K TEM kK€ pe3yapraram. [1o aTuM npuunHam
B MEIUIMHCKUX YUpeXACHUSX cTpaH Amepukd W 3amajaHodl EBporbl 0OBIYHO
UCIIOJIB3YIOT TOTOBBIE K YIIOTPEOIEHUIO pACTBOPHI.

B Hacrosmiee BpeMs CyIIECTBYET IOCTATOYHOE KOJWUYECTBO IIPENaparoB, HE
coJiep KallluX aiabJAEeTUu/Ibl, KOTOPble MOTYT OBITh MCIOJIB30BAHbI A IE3UHPEKINHU U
NPEACTEPWIM3ALMOHHON OYMCTKA. B OCHOBHOM 3THM cpencrBa  couepxkar

YCTBCPTUYIHBIC aAMMOHHCBLIC COCAMHCHUA H O6J'IaI[aIOT OOAHOBPCMCHHBIM MOIOIIUM
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neiicteuem. [IpaBuia, HeOOXOOWMBIE YYMTHIBATH TpU  JE3MH(EKIUH  HWIU

CTCPUIIN3alluN:

— 00BEM pacTBOpa AJiA I[€3I/IH(1)CKHI/II/I HJIK CTCPUIIN3AalH, 3aJINBACMOI'0 B

CMKOCTB, JOJIZKCH OBITH HE MEHEee 5 I,

— TEJECKOIbI >KECTKUX DHJIOCKOMOB 00pabaThIBalOT TOJBKO cal(eTKaMHu,

cMmoueHHbIMHU 70% CIIMPTOM, UJIN IIOTPYKCHUCM 10 ONTUYECKOM YaCTH B CIICOHAJIbHBIC

KOHTeWHePHI, 3arnmodHeHHbIe 70% criupToM Ha 15 MuH;
9 b

- OITIOJTACKUBAHUE YHIO0CKOIIOB oT OCTaTKOB «Caninekcay,

«JImzodpopmuna3000», TIOTApOBOrO aabAeTUa OCYIIECTBISETCS MUTHEBON BOJON B
eMKocTH (He MeHee | JHA KaXIblid SHAOCKOM). JKecTKHue 3HIOCKOIBI OCTaBIISIOT
NOrpykeHHbIMU B Boay Ha 15 mun. Ilocnme ne3umH(eKnuu STUIOBBIM CIHPTOM

OITIOJIACKUBAHUEC SHJOCKOIIOB HC IIPOBOISAT.

—BOJly, PONYIIEHHYIO Y€pE3 KaHaJbl, YIUISIOT, HE JIOMYCKasl €€ MonaJaHus B

€MKOCTH C OHIOOCKOIIOM.

3.5 Ilpeacrepuiiu3aliuOHHASE OYNCTKA IHA0CKOIOB

[Ipencrepunu3aliuoOHHYI0O OYHUCTKY SHJIOCKOINIOB M HWHCTPYMEHTOB K HHUM
OCYIIECTBJISIIOT C MPUMEHEHUEM PAacTBOPOB Morommx cpeacts «IIporpecc», «AiiHay,
«Actpa», «Mapuukay, «Jlotoc», «Jlotoc-aBTomar», B 0,5% pacTBOpe mnepekucu
BoJI0pojia ¢ fodasineHueM 0,5% pacTBopa MOIOIIETO CPE/ICTBA.

C a0l XKe 1eNnblo UCTIONB3YIOT Tpenaparbl 6uomnot (0,5%), 6manuzon (1,0%),
cenrrozop (0,2-0,3%), Bupkos (0,5-1,0%).

[IpencrepunuzalimoHHas OUMCTKA BKIIFOYAET MOCJIEI0BATEIBHO:

- OTI0JIACKUBAHUE YHJAOCKOIIOB U HHCTPYMEHTOB K HUM B POTOYHOM BOJIE B
TE€UEHHE 3 MUH;

- 3aMayMBaHUE SHJOCKOINOB M MHCTPYMEHTOB B MOIOIIEM PacTBOpE MpU

IIOJIHOM NOTPY’KEHHUH U 3all0JTHEHUU BHYTPEHHUX OTKPBITHIX KaHAIOB B TeueHue 20
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MUH nipu Temmneparype 40 OC;
- 00paboOTKy MpH TMOMOINM IIETOYKH W BATHOTO TaMIIOHA HApY>KHOU U
BHYTPEHHEH MOBEPXHOCTH KaXKJIOTO HHCTPYMEHTA B TCUEHUE 2 MUH,;

- ONOJIACKUBAHUE JHJIOCKOIIOB M HHCTPYMEHTOB B IPOTOYHOM BOJAE B
TEYEHHE 5 MHMH C IPUMEHEHueM Moromux cpencts «llporpece», «Mapuuka» u B
TedyeHue 10 MMH ¢ IPUMEHEHHMEM MOKOLIMX CPEeACTB «AlHa», «Actpa», «Jlotoc-
aBTOMAT»; TIIATEJIBHO ITPOMBIBAIOTCS KAHAJIBL,

- OINOJJACKWBAaHUE MHCTPYMEHTOB JUCTUIUINPOBAHHOM BO10M B TeueHue 0,5
MUH.

ITocne ononackuBaHuss HHCTPYMEHTOB X IIEPEHOCAT HA YACTYIO IIPOCTHIHIO JIs
yAAJEeHUs BJIaru ¢ Hapy>KHOW IOBEPXHOCTH. Biiary n3 BHyTpEHHUX OTKPBITBIX KAHAJIOB
WHCTPYMEHTOB YJAJISIOT C IIOMOIIBIO IIIPUIIA.

O‘-II/IHICHHBIG " IIPOCYHMICHHBIC HHCTPYMCHTHBI IIOABCPIarOT CTCPUIINU3aIINH.

3.6 Crepuinsanus JHA0CKOIIOB U HHCTPYMEHTOB

3.6.1. Crepunuzanuys TEPMUUYECKUM METOJIOM

Crepunuzauud TEPMUYECKHMM  METOJIOM  MOJJIEKAT  JeTalu  KECTKUX
HHOCKOIIOB, 3a HCKJIIFOYEHUEM Y3JI0B, COIECPKAIIMX ONTHYECKUE DIIEMEHTHI.
BeIcyiieHHbIE TOCIE NPEICTEPIIN3ALMOHHON OYUCTKN U YITAKOBAHHBIE JIE€TAJIH
YKECTKUX IHJOCKONOB CTEPUIU3YIOT:
- HachIlIeHHBIM MapoM npu Temmepatype 132 °C B Teuenue 20 MuH;
- cyX®M ropsiauM Bozayxom rpu Temneparype 180 °C B Teuenue 60 MuH.

3.6.2 Crepunuzaiys XMMAYE€CKUM METOIOM

Crepunuzanuo THOKUX YHIOCKONOB XUMUYECKUM METOJIOM U UHCTPYMEHTOB K
HUM MIPOBOJISAT PACTBOPAMH CTEPUIIU3YIOLIUX CPEICTB:
- npenaparoM caiiiekc B TedeHne 10 4. OH MOXKET HCIOJIb30BaThCS

MHOTOKpPAaTHO B Te€ueHHe 14 nHel;
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- 2,5% pacTBOpPOM TIIIOTAPOBOTrO albAETHIa B TEUCHHUE 6 U;

- 8% pactBopom «JIuzodopmua-3000» pu Temmeparype 50 °C B TeueHue
1 4, pacTBOp UCIOJIB3YETCS OJHOKPATHO;

- 6% pacTBOpOM TMEpEeKHCH BOAOPOJAa B TeueHue 6 Y (TOJNBKO s
SHJOCKOIOB, B JKCIUIyaTallMOHHOW JIOKYMEHTAllMd KOTOPBIX YKa3aHO Ha
BO3MO>XHOCTh UCIIOJIb30BAHUS JJAHHOTO CPEJICTBA).

[To oKOHYaHWMU CTEPUIU3AIMU IHAOCKOIBI OINOJACKUBAIOT OT OCTaTKOB
CTEPUIM3YIOIIKNX PACTBOPOB B IIJIACTMACCOBBIX CTEPWJIBHBIX €MKOCTSAX CTEPUIIbHOU
BOJIOM M3 pacyeTa He MeHee | J1 Bobl Ha KaXKIblii 2HA0CKOM. JKecTKue 3H10CKOMbI (WU
WX JIeTalli) OCTaBJIAIOT TOTPY>KEHHBIMU B BOAy Ha 15 muH. ['MOKHE 3HIIOCKOIBI
OTMBIBAIOT MOCIEA0BATEIBHO B 2 BOJAX, MPOITYCKAasl yepe3 KaHal i1 UHCTPYMEHTOB U
KaHall «BO/a/BO3ayx» He MeHee 50 MJT BOAbI KaxK10¥ nopuuu. BpeMst oronackuBanus
B KaXJ0M eMKocTH - 15 MuH. Bopay, mpomymieHHyr 4epe3 KaHajbl, YIAAJIsSioT, HE
JOTyCKasl €€ MonaJaHusi B €MKOCTb C HJIOCKOIIOM.

OTMBITBIE OT CTEPUIM3YIOLIETO CPEICTBA SHAOCKOMNBI (MM UX YaCTH)
MOMEIIAIOT B CTEPUIIbHYIO MPOCTHIHIO, YJIAISIOT U3 KaHalla OCTaBUIYIOCS KUJKOCTh C
MOMOIIBI0 CTEPUJSIBHOTO IMINPHUIIA U TMEPeKIalbIBAlOT B CTEPUIIBHYIO KOPOOKY,
BBUIOKEHHYIO CTEPUJIBHOM MPOCTHIHEN WM B CTEPUIIbHBIA MEIIOK (4€X0J) U3 TKaHHU.
Cpoxk xpaHeHUs CTEpUIIBHOTO HAOCKOMNA He OoJiee 3 CyT.

EMKOCTH, B KOTOpPBIX MPOMU3BOMAST OMNOJIACKUBAHUE HSHIOCKOIOB U
WHCTPYMEHTOB, IPEABAPUTEIBHO CTEPUIIU3YIOT MAPOBBIM METOAOM IIPU TEMIIEpaType
132 °C B Teuenne 20 mun v mipu 120 °C - 45 muH.

3.6.2 Crepunuzanus ra30BbIM METOJIOM

Crepuiin3aiidio IpoBOJST B COOTBETCTBUM C METOIMUECKUMH PEKOMEHIAIIASIMHU
M0 OYMCTKE, JEe3WH(PEKIMH U CTEPUIU3AIlMd DHJOCKOIMOB M MEIUIIMHCKHUX

UHCTPYMEHTOB K TUOKHUM 3HIOCKOMaM, yTBepkaeHHbIMU M3 P® 9 despansa 1988 r.,

No 28-6/3 u 17 nronsa 1990 r., Ne 15-6/33.
JIns1 3THX 1enen uCnosb3yroT:
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- pacTBOp opMaibIerHia B STHIOBOM CIIUPTE; -

okuch dtuiena (1200 mr/omd).

IlepcriekTBHBI ~ pa3pabOTKUM MO  CTEPUIM3AIUMU  IHAOCKOMUYECKOTO
000pyI0BaHUS B 030HOBBIX Kamepax. OHAKO B HACTOSIIUN MOMEHT UX KOHCTPYKITHS
MpEeAyCMaTPUBAET CTEPUIM3ALNIO MEAUIIMHCKUX U3IENNNA, HE UMEIOIUX BHYTPEHHUX
MOJIOCTEN, YTO, K COKAJICHUIO, JI€JIAET HEBO3MOKHBIM UX MPUMEHEHHUE B SHIOCKOIHUH
Y J1allapOCKOIINH.

3.7 KonTpouab kavecTBa Ae3uH(peKINH, NPEeACTEPUINZAIUOHHON OYUCTKHA 1
CTePWIN3ALUH IHT0CKONOB

3.7.1 KonTpoJb KauecTBa Ae3UH(peKINU IHT0CKONOB

Kontpons  kadecTBa  Je3uH(pEKIMH  MPOBOAUT  OaKTEpUOJIOTHYECKas
nabopaTopus Je4eOHO-NPO(PUIAKTUYECKOTO YUPEKICHUS HE pexe | pa3za B Mecdll,
CaHUTAPHO-3NUAEMHUYECKas CIyk0a - He pexe 2 pa3 B ro/l.

IIpu xoHTpoOJie KadyecTBa MAE€3WH(EKIMH HHIOCKOMOB MPOBOJSAT CMBIBBI C
HapY>KHOM TIOBEPXHOCTH pabO4YMX dYacTel OHHAOCKONA CTEPUIHLHBIMH BaTHBIMH
TaMIIOHAMHU WJIM CTEPWJIHHBIMU MapiieBbIMU canderkamu. [Ipu KOHTpose KauecTBa
Ne3uH(EKIMY KaHaJIOB HHJOCKOMAa pabo4yuil KOHEIl MOMENIaloT B MPOOUPKY CO
CTEPUJIBHOM BOJIOW M C MOMOIIBIO CTEPHIIBHOTO MIpHUIia 1-2 paza mpoMBIBAIOT KaHa
TEM K€ PaCTBOPOM.

Kontponto nomnexur 1% sHIOCKomoB (HO He MeHee | M3AENHs Kaxiaoro
HAaUMEHOBAHUS ), OJHOBPEMEHHO MOABEPTHYTHIX AE3UH(PEKIIUN OJJHUM METOIOM.

3.7.2 KoHTpOJIb KauecTBA MPEACTEPUIN3ANUOHHON OYUCTKH IHIOCKOIOB

Kontpons  kayecTBa  OpEeACTEPWIM3ALMOHHOW  OYHUCTKHM  DHJIOCKOIOB
OCYIIECTBIISIOT CAHUTAPHO-IIUAEMUYECKas CIyk0a iH 1e3uH(GEKITMOHHAST CTAHIIHS
He pexe | pa3a B kBapran. CaMOKOHTpOJIb MPOBOAUTCS HE pexe 1 paza B Henemto,
OpPraHu3yeTCsi W KOHTPOJUPYETCS CTaplied MEIUIMHCKOM CECTPOM OTHEJIECHUS.

Pe3ynbTaThl NpOBEPKU PETUCTPUPYIOTCS B CHEIUATBHOM KypHAJIE.
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JIns KOHTpOJSA KadecTBa MNPEACTEPWIN3ALUOHHONW OYUCTKH HCIIOJIB3YIOT
a30MUPaMOBYI0, aMUJIOMUPUHOBYIO WU JPYTYI0O PEKOMEHIOBAHHYIO O(HUIIMATBLHO
npo0y Ha HAJTUYHE OCTATOYHOTO KOJIMYECTBAa KPOBH, (DeHOIDTATCHHOBYIO TTPO0yY - Ha
HAJIMYUE OCTATOYHOTO KOJMYECTBA MIETOYHBIX KOMIIOHEHTOB MOIOIIETO CPECTBA.

[IpoBepke kauecTBa MNPEACTEPHIIM3ALMOHHON OUYMCTKU TOUICKUT padouast
(rubKast) 9acTh ¥ MHCTPYMEHTAJIbHBIA KaHa 3HI0CKOMOB. C ATON IeNbi0 HapysKHas
MOBEPXHOCTh 3HJOCKOIIA MPOTUPAECTCSI MapJIeBOM cal(eTKol, CMOYEHHON pacTBOPOM

azonupama u/wim perondraieuHa.

3.7.3 KoHTpoJIb KavyecTBA CTEPUIN3ANUH IHTOCKONOB

KoHTposib  CTEpUIBHOCTH  MPOBOAAT  CAHUTAPHO-OAKTEPUOJIOTHYECKUE
naboparopuu IeHTpoB ['occananuaHaa3opa He pexke 2 pa3 B ToJl, 0aKTEPUOIOTHUECKUE
nabopatopuu JIITY - He pexe 1 pa3a B mecsil.

Kontpomto nmomnexut 1% 3HmA0CKONOB (HO HE MeHee | AHI0CKOMa Kaxjaoro
HAaWMEHOBAHUS ), OJTHOBPEMEHHO MPOCTEPUIN30BAHHBIX OJTHUM METOIIOM.

KoHTpons cTepuiIbHOCTH UHCTPYMEHTOB, MPOCTEPUITU30BAHHBIX XUMUYECKUM
(pacTBOpamMu) WM Ta30BBIM METOJIOM, TPOBOJMUTCS TOCJIE OINOJACKUBAHUS
WHCTPYMEHTOB WJIM OKOHYAHHUSI IIpoliecca HeHTpaau3aiuu.

3a60p mpoO AJisT KOHTPOJIS CTEPUIHHOCTH MHCTPYMEHTOB MPOBOISIT METOIOM
CMBbIBa, COOIOas MpaBwiia acenTuku. [Ipu npoBepke CTEPHIBHOCTH UHCTPYMEHTOB,
UMEIOIUX BHYTPEHHHE KaHAIbI, padouMii KOHEI[ OMYyCKAloT B MPOOUPKY CO
CTEpPUJILHON BOJOW WM W30TOHMYECKHM PACTBOPOM, M C MOMOIIBI CTEPUIBLHOTO
mmpuiia 4-5 pas npombiBatoT kaHai. C HapykHOW pabodeil MOBEepXHOCTH YHIOCKOTIOB
U HUHCTPYMEHTOB CMBIBBI O€pYT CTEpWIbHBIMM MapjeBbIMU  cajdeTKaMu,
yBIaxxHeHHbIMU 0,9% pacTBOpoM XJiopHaa HATpUs WIM CTepUIbHON Boaou. Kaxmyio

capeTKy MOMEIAIOT B OTAEIbHYIO IPOOUPKY C MUTATEIHLHON Cpeoi.
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3.8 bakTepuosoruyeckoe uccjae0BaHue BHEILIHEH Cpeabl

B sHIockonmuyeckoM OTIENEHUWM HaumOoJiee UEIecOOOpa3HbIM  SIBISETCS
UCCJIEIOBAHUE BHEIIHEH Cpeabl M0 HNUACMUYECKUM IOKAa3aHUAM C Y4eTOM
KOHKPETHOM SMUAEMUYECKOH OOCTaHOBKH. bakTepuonornyeckoe ucciaeroBaHUE
MUKpPOOHOW O0OCEeMEHEHHOCTH TMPEIMETOB BHEIIHEH Cpeabpl MpeayCcMaTpUBaeT
BBISIBJICHUE CTa(DUIIOKOKKA, CHHETHOWHOW MajouKd, MUKPOOPraHM3MOB CEMEMCTBa
AHTEPOOAKTEPHUI C YUCTHIX (BO BpeMs MPOGUIAKTHIECKOT0 00CIe0BaHUA) U OBIBIIIMX
B yIOTpeOJICHUH MPEeIMETOB (10 AMUNIOKa3aHusIM). McciaegoBanue BHEIIHEH Cpeibl B
HHAOCKOIMYECKOM OT/AeNIeHUH (KaOUHETE) TPOBOUTCS €KEKBAPTATIBHO.

3abo0p po0 ¢ MOBEPXHOCTEHN OCYIIECTBIISIIOT METOJIOM CMBIBOB. B3siTHe CMBIBOB
MIPOU3BOIIT CTEPHJIBHBIM BAaTHBIM TaMIIOHOM Ha IMajlodyKkax. TaMIOH YBIKHSIOT
(U3HOJOTMYECKUM pAacTBOPOM W3 MNPOOUPKH, MOCIE MPOTUPAHUS HCCIEIyEMBIi
OOBEKT MOMELIAIOT B Ty K€ MPOOUPKY € 5 MJI CTEPUIBHOTO (hPU3MOJIOTHYECKOTrO
pacTtBopa.

3.9 le3undexuns

Je3nHdexnno npou3BOIUTCS OJHUM W3 TPUBEICHHBIX HUXKE CIOCOOOB (Ha

MpUMEpPE PEKTOCKOIIA).

Cnoco0 1. /le3undexino BUpKOHOM NPOBOJIAT CIASTYIOIIUM 00pa3oM:
— cpasy mocie U3BJICUYCHUS PEKTOCKOIA U3 UCCIEAYEMOM MOJIOCTH HEOOXOAUMO

OPOYUCTUTH HIETKOM KaHalbl TyOycOB W TpoTepeTh caiderkoi mnoBepxHocTh 0,5

%HbBIM pacTBOpOM BUpKOHA (1 71 MUTHEBOM BOJIBI HA 5 T BUPKOHA);

— peKTocKoIl noMectuth B 1 %-HbIil pacTBOp BUpKOHA (1 11 MUThEBOM BOABI HA
10 r BUpKoOHa);

— PEKTOCKOIl BBIHBTE U3 JAC3WH(DHUIMPYIOMIET0 pacTBOpa M TIHIATEIHHO

ITPOIIOJIOIIUTE B BOJE.
Cunoco6 2. Ilorpy3uth pextockon Ha (180 = 5) mun B 3 %-HbIl pacTBOp

nepekucu Bojopona. Temmeparypa pactBopa (18-40) °C.
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Cnoco6 3. Ilorpy3utrs pexrockon Ha (15 = 5) mun B 70 %-HbII pacTBOp
ATUJIOBOTO criupTa. Temmneparypa pactBopa (20 £1)°C.

Cnocob 4. Ilorpysutrs pektockon Ha (15 £ 5) muH B 2 %-HbI pacTBOp
muzopopmunra 3000 (20 M npenapaTta Ha 980 M1 TUTHEBOM BOBI).

Cnoco0 5. Tlorpy3uts pexrockomn Ha (15 + 5) MuH B 2 %-Hblil pacTBOp ruracepta
OOD. [le3uH(eKUo pydKd, HArHETaTeNs M METAJUIMYECKON dYacTh KoarymsTopa
poBOAAT npoTupanueM canderkor u3 6s3u mo 'OCT 29298 unu mapiu no 'OCT
11109, cMoueHHOM Ne3UHPUIUPYIOIIUM PACTBOPOM (caideTka AoKHA ObITh OTXKATA).

3.10 Crepuim3anus (Ha MpUuMepe PeKTOCKOIIA)

Cunoco6 1. Ilorpy3uth pexrockon Ha (360 = 5) muH B 6 %-HBII pacTBOp
nepekucu Bojopoja. Temmeparypa pactBopa (18-45) °C.

Cnoco0 2. ITorpy3uts pextockon Ha (600 £ 5) mun B 2,5 %-HbIl pacTBOp
caiinekca. Temmnepartypa pactBopa (21 £1)°C.

Cnoco06 3. Ilorpy3uts pektockon Ha (360 £ 5) MUH B ITyTapOBBIiA albJIETH/I.

Temneparypa pactopa (21 £ 1) °C.

Cnocob 4. Ilorpy3utrs pektockon Ha (60 = 5) muH B 8 %-HbI pacTBOp
muzopopmuna 3000. Temneparypa pactBopa 40 °C, 50 °C.

Cnoco0 5. Tlorpy3uts pexrockon Ha (60 + 5) MuH B 8 %-Hblil pacTBOp ruracepTa
O®. Temneparypa pactBopa 40°C.

3.11 YcranoBka ae3uHdexunonHas duaockonudeckas Y J3-1-«KPOHT»

YcraHoBKa Ne3UH(GEKITMOHHAS SHJIOCKOMMYECKAs YV3-1-«KPOHT»
npeAHa3HaueHa ISl JA€3UH(EKIUU W MPeACTePUIN3AIMOHHON (OKOHYATEJIbHOU —
nepea  Me3UH(EKIMEeH BBICOKOTO  YPOBHS) OUYMCTKHM THUOKHX  DHAOCKOIIOB,
BUJICOOHIOCKOIIOB, AHIOCKOIOB C YJbTPAa3BYKOBBIMH JaTYMKAMHU TOJHOCTHIO U HE
MOJTHOCTBIO MOTPYKAEMBIX OTEYECTBEHHOTO M UMIIOPTHOTO MPOU3BOJCTBA (PUCYHOK
3.9). O6paboTKy TMOKHX HSHIOCKOIOB B YCTAaHOBKE IPOBOJSAT B COOTBETCTBUHU C

MHCTPYKIIMEHN MO SKCIUTyaTallii, PYKOBOJCTBOM M0 3KCIUTyaTallid, PyKOBOJACTBYSICh
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Canutapno-snuaemuonorndeckumu npasunamu CIT 3.1.1275-03 «IIpodunakrtruka
MH(EKIMOHHBIX 3a00JI€BaHUH TIPU IHAOCKONMYECKUX MaHUTTY IIUsIX», MY 3.5.1037-
04 «MeTtogM4ecKUMHU YKa3aHUSIMH TI0 OYHCTKE, AC3WH(MEKIMU ¥ CTEPHIA3AIUU
SHJOCKOIIOB M MHCTPYMEHTOB K HUM», JAPYTMMHU JEHCTBYIOIIMMH HOPMATHUBHBIMU
JOKyMEHTaMH, B KOTOPBIX OTPaXEHBI BOMPOCHI OOPAOOTKHM JHIOCKOIOB, a TaKKe
WHCTPYKIIUSMHA 1O TNPUMEHEHHUIO KOHKPETHBIX CpPEIACTB  Je3UHGEKINH U
NpEeACTEPUIN3ALUOHHON OUUCTKH.

B kauecTBe cpencTB OYMCTKH M JE3MH(EKIUU HCTOIB3YIOT Pa3pelleHHbIC B
ycTaHoBlieHHOM mopsiike B P® cpenctra. [lepen ob6paboTkoii Ha ycraHoBke Y J[O-
1«KPOHT» sHA0CKOII T05KEH MPONTH MTPEABAPUTEIbHYIO OUYUCTKY PYYHBIM CIIOCOOOM
u TECT Ha HapyIlIeHUe rePMETUYHOCTH B COOTBETCTBUU c
Canurapuosnuaemuonornyeckumu  npaswiamu CIT 3.1.1275-03 «IIpodunakTrka
MH(QEKIIMOHHBIX  3a00JieBaHUW  TMPU  DHJAOCKONMMYECKUX  MAHUMYJIALHIX),
Meroanueckumu  ykazanusimu MY 3.5.1037-04 «Ouwnctka, Ae3uHPEKIUs U

CTCpriIn3anus SHAOCKOIIOB U HHCTPYMCHTOB K HUM».
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Monka

KoHTelHe
KOC-0,2-«KPOHT»

CuUnukoHoBble
TPyOKM Ans
NOAKNKYEHUR
3HAO0CKONOB

KoHTeitHep
KOC-1-«KPOHT»

BanHa Y3
Hacoc

Kpbiwka
BaHHbI Y3 3

/'
[

KpoHLwTewH
Hacoca

EmkocTu _‘ )

C KpblWKamu Y3en 3a60pHbIn ¢
(KoHTeiHep thunbTpOM
KAC-10)

, CunukoHoBas
fepxateno TpyOKa K y3ny
KpbIlKn —* . 3abopHoMy ¢

thunbTpoM

MopaoH

,' ..Jrg:,_
o

NoXeMeHT ¢ —o - "\ YCTPORCTBO

~ n;.'_}_:-;x

MapKMpOBOYHOM oy cnusa
Tabnuykon KonecHast onopa 6e3 Topmosa

(3aB.N2, rog

Bbinycka) - KonecHas onopa ¢ TopMo30M OTpaxartens

Pucynok 3.9 - YcranoBka ne3uHdpeknnonnas sugockonuaeckas Y J[3-1-« KPOHT»
VYcranoBka "Y JID" rapanTupyeT KauecTBO 00pabOTKH 3HIOCKOIIOB U MOJHOCTHIO
WCKITIOYaeT HHOUIIMPOBAHNE TTAIIMEHTOB U MEAUITMHCKOTO TIEPCOHAJIA TATOTEHHBIMU

BUpycamu (Bo30yautenu renatutra B, BUU-undekmun), 6akrepusimMu (CTapuIOKOKK,
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CHUHETHOMHAas MajoyKa u JIp.), MUKpOOaKTepUsiMu TyOepKyJie3a. Y CTaHOBKA MOXKET
OBITh MCIIOJIb30BaHa sl 00padOTKH TPYOOK HAPKO30AbIXaTEIBbHON anmnaparypsl,
KaTeTepoB. XMMUYECKN CTOMKUN HACOC 00ECIEYMBAET HEMPEPBIBHYIO MOAAYY
(UIBTPOBAHHBIX TEXHOJIOTMUYECKUX PACTBOPOB BO BHYTPEHHHME KaHAJIBI SHAOCKOIIOB
0e3 00pa3oBaHMsI My3bIPHKOB BO3/1yXa M Pa3pbIBOB CTPYH, UTO FAPAHTUPYET
Ne3uH(EKINIO BCEH MOBEPXHOCTH KaHaoB. Hacoc BBINIOJIHEH U3 HEpXKaBEIOLIEH
CTaJid, PTOPOIIACTa U XUMUUYECKU CTOMKON PE3UHBI.

TexHHuecKre XapaKTepUCTUKH YCTaHOBKH MPEACTaBIEHbI B Ta0nuIe 3.2.

Tabnuua 3.2 — Texunueckue xapakTepucTuku yctaHoBku Y J19-1-« KPOHT»

VYcranoBka ne3uH(EKIMOHHAs dHA0CKonnYeckas Y J[2-1-

«KPOHT» npenHa3zHadeHa ajis 1e3uH()EKIINNA |
NpeACTepUIN3alMOHHON (OKOHYATEIbHON — Mepes

HazsnauemHme ne3uH(EeKIrend BHICOKOTO YPOBHSA) OUUCTKH THOKHUX

IMOJHOCTBIO Y HC IMMOJIHOCTBIO ITOTPYIKACMbBIX 9HAOCKOIIOB,

BHACOOHAOCKOIIOB, Y9HAOCKOIIOB C YJIbTPAa3BYKOBBIMU

AdaT4UKaMHU OTCUCCTBCHHOI'O U UMIIOPTHOT'O IIPOU3BOACTBA U
OHIAOCKOIIMYCCKHNX HpHHaI[He)KHOCTefI.

HopmartusHbiit WNHCTpyKIus 10 dKCIUTyaTaluy. Y TBEPKACHA IPUKA30M
JOKYMEHT PocsnpaBuanzopa ot 22 utoins 2010 r. Ne 5709-I1p/10.

AHaToMHYeCKasi BAHHA JIJIs1 YKIIQJKHU 3HIOCKOIa,
OCHAILICHHAsl PyYHBIM JIByXXOJOBbBIM HACOCOM, HABECHAS

KoncTpyKims MOJIKA U MOJJOH JIJIs pa3MeIIeHUs HEOOXO0IMMBIX

MPUHAIICKHOCTEH J71s1 00pabOTKH, YCTAHOBJICHBI HA PAMHOU
KOHCTPYKITUU C XUMHYECKH CTOWKHM TIOPOIITKOBBIM
MTOKPBITHEM.

[Iponomxkenue TadauIb 3.2
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KoMmruiekT- HOCTH

AI[aHTCpBI IJil IOAKIIOYCHHA K  BHYTPCHHHUM  KaHallaM
O9HAOCKOIIOB

(Olympus, JIomo). EMkocTr my1st 06paboTKu ChEMHBIX
MIPUHAJIICKHOCTEN AHAOCKONOB (KJIalaHbl, 3aryOHUKH U T.J1.) -

kouTerHepsl KJ{C-0,2-"KPOHT" (2 mit.) u xonteitnep KJIC-

1"KPOHT" (6e3 yronurtens). Emxoctu 10 nutpoB juist cbopa

pabouynx pacTBOPOB MHOTOKPATHOT'O MPUMEHEHHUS - BAHHA U
kpeiiika konTeitnepa KJIC-10-"KPOHT".

["aGapuTHbIC 960x525x 1230
x525%x MM
pa3mepsl
20 xr
Bec
I'py3omoabeMHOCTD

50 kr

[{enpHONMMTAsA BaHHA U3 YIAPOIIPOYHOTO XUMUYECKH CTOUKOTO

riactuka. Jljig yao0cTBa NpoBeIeHHs] CAHUTAPHON 00pabOoTKU

BaHHA BBIMOJIHEHA CAMO(PHUKCUPYIOLIEICS U JIETKOChEMHOM.
Banna umeet o0TekaeMble KOHTYpHBI 17151 U30exKaHus
Banna

KPUTHUECKUX
U3ruOO0B PHIOCKOIA TTPU 00PaOOTKE U KPBIIIKY JJIs1 UCKIIIOUCHUS
YCIIapEHUH pacTBOPOB. BaHHA OCHaIEHa YCTPOWCTBOM CJIMBA

OTpabOTAHHBIX PACTBOPOB. Y CTPOMCTBO CIIMBA BHITTOJIHEHO B
BHJI€ TUOKOTO CITMBA C (PUKCUPYIOIIUMCS HAKOHCUHUKOM.
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Hacoc

XUMUYECKH CTOUKUNA HACOC 00ECIIEUYNBAET HEMPEPHIBHYIO
nojavyy (puiIbTPOBAHHBIX TEXHOJOTHUUECKUX PACTBOPOB BO
BHYTPEHHHUE
KaHaJbl SHA0CKONa 0e3 00pa3oBaHusl My3bIPHKOB BO3AyXa U
Pa3pbIBOB CTPYH, UTO TapaHTUPYET AE3UH(PEKINIO BCEH

MOBEPXHOCTH KaHaJIOB. Hacoc BBINOJIHEH U3 HEPKABEIOIIEH
cTaiau, GTOPOIIacTa U XUMUUECKH CTOMKOW PE3UHBI.

[Iponomxenue Tadnuibt 3.2

OO0BbeM BaHHBI

MaxkcumansHBIHA — 15 11.;

Pekomennyemslii pabounii 00beM BaHHBI — 5 JI.

OunbTpanus
pacTBOpoOB

@uibTpalys MOIIIUX U 1€3UH(ULHUPYIOIINX PACTBOPOB,
MOJIAIOIIMXCA HACOCOM B KaHaJIbl SHJ0CKONA, 00eCeunBaeTCs
ceT4yaThiM (PUIBTPOM U3 HEPKABEIONICH CTANIM C pa3MepamMu sTUeeK

0,2 MM. @unbTpanusa 0TpadOTaHHBIX PACTBOPOB 00ECTIEUNBACTCS
JIETKOChEMHBIM CETYAThIM (PUIIBTPOM M3 HEPKABEIOLIEH CTalln C
pa3mepamu siueek 0,2 MM.

Konecurie
OTIOPBI

[ToBOpOTHBIE KOJIECHBIE OMOPHI 1. 75 MM C PE3UHOBBIM 000]I0M 13

PE3HHBI C TUIACTUKOBBIMH aMOPTU3UPYIOIIMMU 0TOOMHMKaMHu. [[Ba

N3 YCTBIPCX KOJICC UMCIOT TOPMO3

IHomnon

[{enpHOMMTOM MOAIOH U3 YAAPOIIPOYHOTO XUMHUYECKHA CTOMKOTO
actuka. Jyis yao06¢cTBa MPOBENCHHSI CAHUTAPHON 00pabOTKH

BBITIOJIHEH CaMO(UKCUPYIOIIUMCS U JIETKOCheMHBIM. Pabouas
MOBEpXHOCTH nogAoHa: 770x400x25 mm

['my6una nognona: 10 mm
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L{enpHOIMTAsI HABECHAS MOJIKA U3 YAAPOIPOUYHOTO XUMUYECKU
CTOMKOrO Tutactuka. J{iis ynobcTa mpoBeaeHUs] CAHUTAPHOU
00pabOTKH MOJIKa BHIMOJIHEHA CAMO(PUKCUPYIOILIECIHCS 1
JerkocbeMHoOu. Paszmepsrl nonku: 830x245 mm

HasecHas mmoika

O06paboTka MH00BIMH pa3penieHHbIMU B PO Morommmu u

OO6paboTka
Ne3UHOUIUPYIOIIUMU CPEICTBAMH.

[ToakiiroueHus1 HIOCKONOB C OJHUM WM ABYMS MHCTPYMEHTAJIbHBIMU KaHAJIaMH K
yCTaHOBKe Je3uH(PekinoHHou sHpockonuueckoit ¥Y/[9-1-«KPOHT» mnpencrtaBieHbl

Ha cxemax coryacHo pucyHkam 3.10, 3.11.
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[Ipucniocobnenuss s MIOAKIIOUEHUS  DHIOCKOIIOB K  yCTaHOBKE
ne3uHpeknnonHom saaockonuueckoit YJ[3-1-« KPOHT» npencrasieHsl B Tadiuiie

3.3.
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4. Opranuszauusi paéoTbl JHI0CKONNYECKOT0 OTAe/eHus (KaOuHeTa)

4.1 O0uue M0JI0KEeHUSI CAHUTAPHO-3NIMIeMUYecKHe TPeOOBaHu,

NPEeAbABIACMBbIC K JHAOCKOIINYCCKUM OTAC/ICHUAM (Kaﬁl/IHeTaM).
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DHIOCKOMUYECKasl CIyX0a OpraHu3yeTcss B PECIyOIMKAHCKUX, OOJACTHBIX
(OKpYXHBIX), TOPOJCKUX U IIEHTPATBHBIX PAHOHHBIX OOJBHUIIAX ¢ KOCYHBIM (DOHIOM
oomee 300 Kkoek, B OHKOJOrHueckux aucrmadcepax (6omee 100 koek) u B
MOJIMKJIMHKUKAX, 00cmyxuBaromux 6omaee 50 000 genorex.

Otaen wWiauM  OTHAENEHUE DHIOCKONHMHM  pa3MeliaeTcss B CIEHUAIBHO
00OpYy/IOBAaHHOM TIOMEIICHNHU, TIOJHOCTHIO OTBEYAIOIIEM TPeOOBAaHUSAM TPAaBHI IO
YCTPONCTBY, SKCIUTyaTallud U TEXHUKE OC30TTaCHOCTH.

[Tomemenusi, mnpegHa3HAYEHHBIC I TMPOBEACHUS  SHIOCKOMUYCCKUX
MCCJIEIOBAHUM, TOJKHBI OBITh:

a) M30JIMPOBAHHBIMH, MPOCTOPHBIMH, JIETKO MPOBETPUBAEMBIMU C TOMOIIBIO
HUCKYCCTBEHHOM M €CTECTBEHHOM BEHTWIALUM, YJIOOHBIMU JUIsi OOpabOTKH W
CTepUITU3AIINH;

0) ¢ OTZIENTKOM TIOJIOB U CTEH JIETKO MOIOIIUMCS TOKPBITHEM (Kadeb);

B) OCHAII[EHbI HEOOXOUMON MEOEIbIO 1JIsl XpaHCHUS] METUKAMEHTOB,
9HOCKOIIOB, UHCTPYMEHTOB;

T') C OT/ACTbHBIMU TTOMEIICHUSIMH JIJIS1 YUCTKU, MBIThSI 1 00pabOTKH SHIOCKOTIOB

U UHCTPYMEHTApHSI.

ITomenieHusi, B KOTOPBIX IPOU3BOIATCS JUATHOCTUYECKHUE HCCIEAOBAHUS
BEPXHUX OTAEJIOB KEITYJOYHO-KUIIEYHOTO TPAaKTa, OJKHBI UMETh: KaOMHET Bpaya
womanesio 10 M%, mpouexypHbIil kKabuHeT - 18 M2,

[Tomenienus: Ay 0OcCieI0BaHUs TOJICTOM KHILKH JIOJKHBI BKIIIOYATh: KAOMHET
Bpaua momansio 10 M2, npoueaypHblil kabuHeT - 18 M2, kabuHy IS pasieBanus — 4
M2,

[TomerieHust 1yist BBIMOJHEHUSI OPOHXOCKOIUH, IIUCTOCKONUHU U TUCTEPOCKONINU

JOJIDKHBI UMCTh.

- kabuHeT Bpaya miomanso 10 Mm%

- IpoLe Ly pHbII KabuHeT - 36 M2, mmo3 — 2 M O 2 m.
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JIOTIOMHUTENBPHO BO3JIE  KaXIOTO MPOIEAYPHOTO KaOWMHETa  HAJJICKHUT
000py10BaTh OTACIBHBIC TTOMEIICHUS JIJI1 00pabOTKH, Ne3uH(EKIIUN (CTEpUTA3aIuHT )
¥ XpaHEHHUs SHIO0CKOIMYECKOT0 000py 10BaHys IUIOMAAbI0 He MeHee 10 M2,

[Ipu wammumm 4 KaOWHETOB JOIMOJTHHUTEIBHO OJDKHBI HAXOIUTHCS OJIHO
CKJI1aJICKOE OMeEILEH e MIomaapio 6 M2 u portonaboparopus - 10 M2,

SHHOCKOHH‘IGCKaﬂ IUIaHOBAA OIICpallMOHHAA JOJIKHA UMCTD IIJIOIIaab HC MCHEC

2

36 M* u MpeIonepamonHyo miom@aasio 10 M°. DHaockonmuyeckas 3KCTpEeHHas

OIlEPALMOHHAS - COOTBETCTBEHHO MIOIAAb 22 M? U NPEJONEPAMOHHYIO MIOMAIbI0
10 M.

B kpymHBIX J1€4eOHBIX YUPEKICHUSX BO3HUKAET HEOOXOAMMOCTD B IPOBEACHUHU
OOJBIIIOr0 KOJUYECTBA PA3JIMYHBIX JMATHOCTUYECKUX U JICUEOHBIX BMEIIATEIHCTB.
Boimonauth  Takot 00beM pabOThI HEBO3MOXKHO 0€3 CO3[aHusl KOMILIEKca
HHAOCKOIMMYECKUX KaOMHETOB, KOTOPbIE MOTYT OBITh JIMOO CTPYNIHUPOBAHBI B OJTHOM
O5oke, 7TUOO pa3MeIIeHbl B COOTBETCTBYIOIIMX OTHENeHUsK. llepBbiii BapuaHT
nenecoobpasHee, TaK Kak TMO3BOJsieT OoJjiee  pallMOHAIBHO  HCMOJb30BaTh
HHJOCKOMUYECKOEe O00OpyJOBaHUE, TIPUMEHSII €ro B CMEXKHBIX KaOWHETax.
OnTuManbHON HArpy3KOW Ha 3HAOCKOI cuuTaeTcs BbinoiaHeHne 700 ucciienoBaHuil B
roj.

KonuuectBo kaOWHETOB oOmpenenseTcss BUIOM W YacTOTOM MPOBOIUMBIX
HHJOCKOMUYECKUX HCCIICIOBAaHUN U omepaluil. B Hactosiiee Bpemsi 00s3aTeIbHBIM
SBJISIETCS HAJIMYME Ha KaXXIbli BHUJ HMCCIEAOBaHUs (TacTPOCKOIMS, KOJOHOCKOIIHS,
OpOHXOCKOITHSI) OTJEIBLHOTO KaOMHeTa.

B sHpockonmmyeckoM OTAEIEHUU JOJKHO OBITH MOMEIICHHE JJIs TepcoHaia
(opauHaTOpCKasi, KAOWHET CTapIied CeCTPhl), JOCTATOYHOE KOJIUYECTBO MOJCOOHBIX
MOMEIIEHUM (KOMHATa JJIs XpaHEHUs 000py0BaHuUsl, Ae3UH(PEKIIMOHHBIX CPEACTB U

T.IL.).
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4.2 OcHOBHBIE YKa3aHMS M0 TeXHUKeE 0e30MACHOCTH ISl padoThI ¢
JHIOCKONMYECKUMHU CHCTEMAMH

1. [lepen kaxapIM HMCHOJB30BaHUEM NPHUOOPOB HEOOXOIUMO NPOBEPATH
paboTOCIIOCOOHOCTh, a TaKX e KaueCTBO OYMCTKH, JAC3MH(MEKIUU U CTEePUIA3AIUU
ONTHUKH.

2. Ilepen mnepBBIM HCMOJB30BAHUEM MPUOOPHI HECTEPWIBHBI, MOITOMY
MOJJICKUT OYHUCTKE, NEe3MHGEKINN W/ U CTEPUIIU3AlNU, a TaKXKe Mepel] KaKIbIM
MOCJIEAYIOIIUM UCIIOIb30BaHUEM.

3. IIpu oOHapyxkeHUU SIBHBIX TNOBPEXKIACHUN CJIEIyeT OTKa3aThCi OT
MoJIb30BaHUsl mpubopoM. Omnruyueckue MTPUOOPHI  CIEIYyET 3aMEHUTh, €CJH
M300paKEHUE Pa3MbITOE, OTCYTCTBYET WU BUJIHBI TOJIBKO YaCTH U300paXKEHUS.

4, Heo06xonumMo yMEHBIINTE HWHTEHCHBHOCTh MCTOYHHMKA CBETa J0 TaKOU
CTETIEHH, YTOOBI 00eCIeuynBaIach ONTUMAIIbHASI OCBEIIEHHOCTh OTEPAIMOHHOTO MOJIS.
Uem BbIllIE HMHTEHCUBHOCTh MCTOYHUKA CBETa, TE€M OOJIbllIe TEIJIOOTAa4Ya Ha
HAaKOHEYHHUKE OMTUYECKOTO puodopa.

5. 3anperniaeTcsi KJiIacTh KOHEI[ CBETOBOJHOrO KaOess WIM ONTHUYECKUM
npubOp Ha WK TOJ CTEPWIBHYIO MPOCTHIHb, MOKPBIBAIOIIYIO TMalueHTa. Bricokas
WHTEHCUBHOCTb CBETa MOXKET NPUBECTH K OXKOraM IalMeHTa, BOCIIJIAMEHEHUIO
CTEPUIIBHON IIPOCTHIHU.

6. 3anpenaeTcsi CMOTPETh B OTKPBITHIN KOHEIl CBETOBOIA.

1. VYkazaHHbI€ TPOLIEAYPHl OUUCTKHU, 1€3UH(PEKINHU U CTEPUIIU3ALIUNA CaMU TIO
cebe erie He TapaHTUPYIOT JIE3UH(DEKIHUIO WU CTEPUIBHOCTh. VX MOXHO JOCTHYBL
TOJIBKO B TOM cllydae, €Cld TMEpPCOHa] MPUMEHSIET NMPU3HAHHBIC U YTBEPKICHHbBIC

METOJIbI 0OPaOOTKHU.
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8. [Tepen crepunuzanueit onTudeckue MPUOOPHI HEOOXOIUMO TIIATEIHHO
OYHCTUTh OT OPTraHUYECKHX BELIECTB U OCTATKOB MOKOIMIMUX cpeAcTB. Crepunmsanus
MIPOU3BOJIAT TOJBKO HA YACTHIX TOBEPXHOCTSIX;

Q. Heo0xonumo npuMeHsITh TOJIBKO CHENUAIbHBIE CMAa304YHbIE CPEJICTBA HA
CWIMKOHOBOW M MAacCJIsIHOM OCHOBE, T. K. CTEPHIM3YIOIIME CpPEACTBA MOTLYT
BO3JICIICTBOBATH HE HAa BCE BUbI CUJIMKOHA WJIM MacJa.

10. Xwumwuueckas  ge3uH(eKus Npd  OPUMEHEHUHM  HA  TAIMEHTE
PEKOMEHIYETCSl MCKIIOYUTENbHO [JIsl ONTHKH, COINPHUKACAIOUIEHCS TOJIBKO CO
CJIIM3UCTOMN 000JIOYKOM W Ke ¢ HEOOIBIIUMH OBPEKICHUSIMU Ha KOKE. X UMUYECKAS
ne3uH(EKIrsT Mpyu NPUMEHEHHM Ha TMalMeHTEe HE PEKOMEHAYETCS Jisi OMNTHKH,
MPUMEHSIEMON TpU JIAMAPOCKOMUYECKHUX, APTPOCKONMHUYECKUX, TMHEKOJOTMYECKHUX,
PEKOHCTPYKTUBHBIX WJIM 3CTETUYECKHUX OIepauusx. B 3Tux ciryyasix pekoMeHyeTcs
crepunuzanus. [IpuBenennas 3nech uHdopmalus He KacaeTcs 1e3uHGEKIINN, KOTopast
MPOBOAUTCS C LEJBIO 3alIUThI IEPCOHAA.

11. Ilepen morpykeHHMEM MUHHUATIOPHBIX YHIOCKOIOB B JE3UHPUIUPYIOMINN
PacTBOpP CHUMAIOIIYIOCS OKYJIIPHYIO YacTh CJIEAYET MO0 3aKPhITh 3arIyIIKOM, 1100
MJIOTHO HACaJAUTh HA SHJOCKOI.

12. HeoOxogumo TOYHO COOJIIOMATh HMHCTPYKIMKA TIO SKCIUTyaTallud |
cnenuuKaluu  paz3beMOB MEAMIIMHCKUX M3JETUN, HCHOJIb3YyEMbIX BMECTE C
prUOOPOM.

13.  IIpu ucnosb30BaHUU YHAOCKOTIOB C AIEKTPUUESCKUMHU IHAOCKOTTUIECKUMU
MPUHAJJICKHOCTIMA HE MCKIIFOYAETCS BO3MOXHOCTh CYMMHUPOBAHHUSI TOKOB YTEUKH
nanyeHTa. JTo 0COOCHHO Ba)XKHO TPH UCMOJib3oBaHUU ycTporcTB Tuna CF. B stom
cllydae JPYTH€ HUCMOJb3yeMbIE€ YCTPOMCTBA TAKXKE NOKHBI OTHOCUThCA K TuUny CF,
YTOOBI MUHUMU3HPOBATH OOIINN TOK YTEUKH MMAICHTA.

14.  OcoOpie Mepwl 1O yTWiIu3anmuu HE TpedyroTcs. CremyeT coOIoaaTh

COOTBCTCTBYIOIIIMC HAITMOHAJILHBIC HpeI[HI/IcaHI/ISI/ 3aKOHBI.
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CKaHHMPYIOLIAsi MUKPOCKOIUS: UCTOPUS CO3JIaHUs, TPUHIUI pabOThl, BO3MOKHOCTH
NpUMEHEHHUs B AepMaTosiorun// Knuaudeckas 1epMaTonorus u

Beneponorus, 2008, Ne 5.
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