I'1ABA 4

JHAOXUpYypruYecKan onepauuoHHas

Ha coBpeMeHHOM 3Tarie XUpYypruro HEBO3MOXKHO
MpeNCcTaBUTh 0e3 HIOCKOMMWYECKUX orepauuii. bia-
rojapsi pa3BUTUIO MEAULMHCKOW TEXHUKU U UHCTPY-
MEHTOB, TaKue orepaluu B mocaeanue 20 JeT HpoKo
MPUMEHSIOT B Pa3IMYHBIX 00JIACTSIX IETCKOM XUPYPruu
y NALMEHTOB Pa3JIMUHbIX BO3PACTHBIX TPYIIl, B TOM
Yyucjie Y HOBOPOXKIEHHBIX M HEIOHOILICHHBIX ICTEil.
DTO cTaJI0 BO3MOXHBIM OJ1arofgapsi CO3AaHUIO U IMTOCTO-
SIHHOMY YCOBEPIIEHCTBOBAHUIO 3HIOCKOIIMYECKOTO
000pyI0BaHKA U UHCTPYMEHTOB. Takoe 000pynoBaHue
U aIaTUPOBAHHBIE K NETCKOM MPaKTUKE MHCTPYMEHTHI
cliesiaiv orepaTUBHbBIE BMEIIATEIbCTBA MEHEE TpaBMa-
TUYHBIMU, 0€30MacCHBIMU M BBICOKOI(DdOEKTUBHBIMU.
MupoBoit Tuaep B CO3MaHUU TaKOTO 000PYAOBAHUS —
dupma Karl Storz.

Komnanwus Karl Storz ocHoBaHa B 1945 1. moYeTHBIM
noktopoM MenuuuvHbl Kapnom Iltopuem (puc. 4-1).
C MomeHTa cBoero obpasoBaHus hupma Karl Storz 3a-
peKoMeHoBaja cebst BO BCeM MUpPe KaK aBTOPUTETHOE
MEXIyHapOAHOE IMPEANPUITUE 0 CO3MAHUIO U TIPO-
M3BOJCTBY MEIULIMHCKHUX MHCTPYMEHTOB U IIPUOOPOB.

He gBassick ruraHTOM B MUPOBOM MacllTabe, KoMIia-
HUsI, TeM He MEHee, BCeraa ocTaBajach JUACPOM B BO-
Mpocax KOMITIETeHTHOCTU, TMOKOCTU U KPEaTUBHOCTHU.

IlepBblil CTEKJIOBOJIOKOHHBINM 3HA0cKon (1960),
racTPOCKOII, ObIJT CHAOXEH elle NMCTAJbHOM JaMIIOi
HakanuBaHusi. B xonue anpesns 1960 r. K. Iltopit
MPU3HAJI, YTO CTEKJIIOBOJOKHO MOXKHO HCIIOJIb30BaTh
He TOJIbKO JUJIsI TIepeHOCca U300 paXkeH s, HO U IJIS Tiepe-
Hoca cBeTa. Hauanach apa Xo101HOro cBeTa (JIIoMUHeC-
neHuumn) (puc. 4-2). JlucranbHas JamIia HaKaJIMBaHUS
B KauecTBe MCTOYHHMKA CBeTa OBICTPO CTaja YXOAUTh
Ha Bropoi ruaH. K. IlITopi Hamen cBoii coOCTBEH-
HbIii TyTh. OH CKOHCTPYMPOBAJ MEPBHIN TaJIOTeHOBBI
HWCTOYHUK cBeTa. EMy ymanoch ynydiiuTh JMH30BYIO
OITUKY U TEM CaMbIM He TOJIbKO TOCTUYb KayeCTBa Be-
nyiieit rorna Diacolor ontuku Gentile, HO 1 TIpEB30MTU
ee. [locnenyroliee BpeMsi ObLIO TTOCBSIIEHO JalbHEM-
1LIeMYy Pa3BUTHUIO UHCTPYMEHTapHs.

16 utonsa 1959 r. ¢usuk X. XonkuHc (puc. 4-3)
3apEeTUCTPUPOBAl B aHIJIMIICKOM TATEHTHOM OIOpO
MPUHIIUIT CUCTEMBI CTEPXKHEBBIX JIMH3. BricTaBieHHast

Puc. 4-1. Kapn IIropu (Karl Storz M.D., 1911-1996) —
MTPOM3BOIUTENb MEIUIIMHCKIX WHCTPYMEHTOB, OCHOBATEJb
komrmanuu (1945), npennpuHuMaresb, udooperaresb (Oosee
400 maTteHTOB)

Puc. 4-2. IlepBblii MCTOYHUK XOJ0mHOTO cBeTa Karl Storz
(1960)
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Puc. 4-3. X. Xonkunc (Harold H. Hopkins, 1918—1994)

B KenbHe Ha «@OTOKMHA» B KAYeCTBE HOBOM ONTHUYE-
CKOI CMCTEMBI OIITHKA CO CTEP>KHEBBIMU JTMH3aMU Cpa-
3y 3Ke MPUBJIEKJIa K cebe 00blIoe BHUMMaHue (puc. 4-4).
Tem He MeHee aHTIIMIICKME M aMepUKaHCKUE (DUPMBbI
He MPOSIBUJIM MHTEpeca K IMPeAJIOKEHHUIO, KOTOpoe XOIl-
KMHC pacipoCTpaHuJ cpely HUX. DHIOCKOTUCT bepcu
u3 Jloc-Anmxeneca mocosetoBan K. IllTopiry cBs3aTh-
cs1 ¢ XonkuHcoM. LLTopir y3Haa CTOUMOCTb OTKPBITUS
U He3aMeIMTEJIbHO 3aKJII0UMJI JOTOBOP Ha JUIIEH3UIO
(1965). C atoro BpeMeHM HavaJiCsl HEYKJIOHHBIA, Oyp-
HBIA POCT (DPUPMBI.
OTanYuTeIbHBIC TPU3HAKK TaKOM ONITUKU:
0 OoJiee BBICOKasl SIPKOCTb M300paxeHus (B 2,5
pasa);
0 paBHOMEpHas SIPKOCTbh M300paXkeHUsI: CUJia CBe-
Ta HE YMEHBIIAeTCsl OT ILIEHTpa U300pakeHUS
K Kpao;
0O MEHbIIIasl OMACHOCTh 0XOoTra 00BbEKTa MPU OTHOM
U TOM X€ BOCHPUITUU SPKOCTU, OAHOU U TOM XKe
OIITHKE;
0 TpedyeTCsl MeHbIIass MOIIIHOCTh JIAMIThI;
0 Jyy4inas paspelarolias CiocCOOHOCTb.
B memuarpuyeckoil mpakTUKE MCMOJb3YIOT OINTH-
K{ Pa3IMYHOTO IMaMeTpa B 3aBUCMMOCTH OT Bo3pacTa
MalMeHTOB. Y HOBOPOXIEHHBIX 1 AeTell paHHETro BO3-

Puc. 4-4. [TpyHIATI CTPOSHUST IHIOCKOIIOB XOIMKHUHCA

pacta HauboJiee IPUMEHUMBI T€JIECKOIBI MaJIbIX Aua-
MeTpoB (3—4 MM), y AeTeil cTapliieil BO3pacTHOM rpyIi-
bl — 5 u 10 MM (puc. 4-5).

Ho mocaenHero BpeMeHU MPOU3BOIMMBIC ONTUKU,
KpoMe nuameTpa, pasdessuiuch Io yriay 3peHus ot 0
10 70. Kpome TOT0, B 00JIBIIIOM aCCOPTUMEHTE TEIECKO-
OB MMEETCsI ONTHKA C pab0OYMM KaHaioM (puc. 4-6).

B nocnennee Bpems ¢pupMoii pa3paboTaH U BBIITY-
CKaeTcsl YHUBepcalbHbIN Teneckor. @upma Karl Storz
paspabotana Endocameleon® — ONTUKY, ¥ KOTOPOM
BO BpeMsI oTiepaliii Bceraa MOKHO HACTPOUTD HaIlpaB-
JIeHue B3rjsiaa B auanaszoHe ot 0 u go 120°.

OnTuManbHOE HallpaBJIeHUE B3IJIsiAQ B JTIOOBIX CU-
Tyalusx IUIsl XMpypra o3HayaeT MOBbIIIIeHUe Oe30mac-
HOCTU ero paboThl. Endocameleon® T1O03BOJISIET OCY-
LLIECTBJISITL OeCITPOOIeMHBIN BU3yaTbHBII OCMOTp BCEI
00JIaCTU XUPYPruYecKOro BMeEIIaTeJbCTBA: €CTh BO3-
MOXHOCTh KOHTPOJIMPOBATh ABMKEHUS MHCTPYMEHTOB
Ha J1I000# cTaguy BMeEIAaTeIbCTBA, BBISIBISATh U KOH-
TPOJIMPOBATh KPOBOTEUECHHUSI B HE TIPOCMATPUBABIIINX-
csl 10 CUX Mop obJacTsX, Al 3TOro TpedyeTrcs JIUIlb
OIIMH TIOBOPOT PEryJMpylolero Kouecuka. biaromaps
peryauposke Mexay 0 1 120° Bo3MoXKHaA HACTpoOiiKa Ha-
MpaBJIeHUs B3MJIsSIAa MPaAKTUYECKU BO BCEX HarlpaBlie-
HUSIX, HEOOXONMMBIX [JIsSI ONEPaTMBHOIO BMeIlaTe/b-
ctBa (puc. 4-7).

Puc. 4-6. Ontuka ¢ pabounM KaHaJIOM
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Puc. 4-7. Onirtuka Endocameleon®

I[Tomumo 3TOro, Ojaromapsi CHCTEME CTEPXKHEBBIX
nuH3 Hopkins®, ontuka Endocameleon® mipeanaraet ka-
YECTBO M300paKeHMsI, TO3BOJISTIONIEE TAKXKE PALIMOHAb-
HO WCITOJIb30BaTh TPEXUUITOBBIC BUICOKAMEPHI U BUIIEO-
cuctembl BeIcoKol uetkoct — HD (High Definition).

JK30CKON
IANA OTKPbITON XUPYPTUU
C MMHUMAJIbHbIM [OCTYIOM

PaspaboTtannas cucrema Vitom® 25 cdupmbr Karl
Stor; — peBOJIIOLIMOHHAST BO3MOXKXHOCTb HOBOI'O THUIIA
JUISl BU3yaJu3alluyd BbICOKOKAYECTBEHHOIO M 3PrOHO-
MMYHOI0 M300paxkeH1sI MaJIOMHBA3UBHBIX U OTKPBITBIX
XUpYypruyeckux BMemaTeabcTB (puc. 4-8). B ocHoBe
Vitom® 25 nexxut nmpu3HaHHAas BO BCEM MUPE CUCTeMa
crepxHeBbIX TUH3 Hopkins® 11 dupmsr Karl Storz. Cu-
creMy Vitom® 25 ycTaHaBIMBAIOT HaJ ONEepallMOHHBIM
MOJIeM Ha paccTossHUM 25—60 ¢cM ¢ MOMOIIBIO AepKa-
Tenst. TakuM oOpa3oMm, y Xupypra MMeeTcs JOCTaTOYHO
MPOCTPAHCTBA IJisI paboThl. Mablii pa3Mep CUCTEMBbI
Vitom® 25 no3BonsieT CHU3UTH MOTPEOHOCTh B HEO0-
XOIMMOM IIPOCTPAHCTBE B oOIlepaluoHHO. ToHkas

Puc. 4-8. Ontuka cucteMbl Vitom® 25

M KOMIaKTHasi KOHCTPYKIIUS HE 3aropaknBaeT 0e3 He-
00XOIMMOCTHU OIlepallMOHHOE T0JIe, U TO-TIPEeKHEMY
MOXHO HCIOJIb30BaTh JJIMHHBIC UHCTPYMEHTHI.
3a cueT oueHb BHICOKO TJIyOMHBI PE3KOCTH, XOPO-
1IeTo KOHTpacTa, ONTUMAaJbHOIO YBEJIMYCHUST U BbI-
COKOTO KayecTBa lLiBeToIepenadyn cuctema Vitom® 25
co31aeT NPEANOCHIIKY IS HAUYYIIero BOCIIPOU3Be-
JeHUS 1 3aITMCH M300pakeHUSI BBICOKOI yeTKoCcTr Full
HD. C nomoiipio MOHUTOpPA BBICOKOM YeTKoCcTU Full
HD xupypr, acCCUCTEHTHI, a TAaKXe BCS ONepaloHHast
Opuraza Mmojy4amT BO3MOXHOCTb YIOOHOTO MPOCMO-
Tpa MepBOKIACCHOTO YBEJIMYECHHOTO M300pakeHUsI.
Cucrema Vitom® 25 yxe ycrena 3apeKOMEHOO-
BaTh Ce0S1 B PA3IMYHBIX XUPYPTUUECKUX TUCLMITIMHAX
B KayecTBE OTIMYHON aJbTepHATUBBI WJIM TOIOJHE-
HUs K UICTOYHMKAM CBeTa B OMEPALMOHHBIX, K JIyIIaMm
WJIKM OTlepallMOHHBIM MUKpockoraMm. Cucrtema Vitom®
25 cHabXeHa BCTPOSHHBIM OCBEIIEHUEM C BO3MOX-
HOCTBIO €r0 MOIOJHEHUS TTOCTaBJSIONINMCS B BUIE
ONIuMu ocBeTuTeseM. JlaHHas cucTteMa ITO3BOJISIET
U B JaJbHEMIIIEM HUCIIOb30BaTh YXe CYIIEeCTBYIOIINE
npubopsl. Pemienne ¢pupmel Karl Storz nns ¢popMupo-
BaHUsI U300paxkeHui1 BbIcoOKo# uetkoctu Full HD ¢ no-
MOIILIbIO 3HIOCKOIIOB MOXET TaKXke HCIOJb30BaThCs
st cuctembl Vitom® 25.
Cucrema Vitom® 25 obecrnieunBaer:
Q OTJIMYHOE KayecTBO nuzobpaxenus Full HD;
0 OOJIBIITYIO TTYOMHY PE3KOCTH;
0 6oJsblIoe paboyee pacCTOSIHUE,
0 9PrOHOMMYHYIO paboTy ¢ TOMOIIBI0O MOHUTOPA;
0 KOMIIAKTHYI0 KOHCTPYKIMIO, 3aHUMAIOIIYI0 He-
00JIBIIIOE TIPOCTPAHCTBO B OMEPAIIMOHHOIA;
0 BO3MOXHOCTh HMCITOJIb30BAaHUSI MMEIOIIeCsS 3H-
nmockonuueckoit cucrembl Full HD ¢oupmbl Karl
Storz (puc. 4-9).

ObOPY/10BAHUE
AN IHAOXUPYPITUK

KayecTBeHHOE M300paXkeHUE B DHIOCKOMUU —
3aJI0r  YCIEIIHOTO0 OIEepaTUBHOIO BMEIIATEIbCTBA.
H71s1 aTOrO, HAPSIAY C BEIUKOJEITHON ONMTUKOI, HE00-
XOIMMBbI TaKME KOMITOHEHTHI BUIEOCUCTEMBI, KaK:

0O MCTOYHUK XOJIOAHOTO CBETA;

0O BOJIOKOHHO-ONTHYECKHUI CBETOBO/I;

0 BUIEOKaMepa;

0O MOHMTOP.

UcTouHukm cBerta

C 1960 r. paspabaTbiBaeMble U MPOU3BOIUMbIC
KMCTOYHMKM CBeTa MOAPA3AC/sIlOT Ha TPU OCHOBHBIC
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Puc. 4-9. PaboTa B orepaiinoHHO# ¢ MCTIONB30BaHUEM CUCTEMEI Vitom® 25

IPYIIbl 110 TUIY JIAMIIbI U LIBETOBOM TeMIIEPaTyphbl
(puc. 4-10):
0 raJIoreHOBble MCTOYHMKM CBeTa (LBETOBAsI TEM-
nepatypa — 3400 K);
0 LED-ucrouyHuku cBera (LIBETOBas TeMIlepaTy-
pa — 5500 K);
0O KCEHOHOBBIE (Xenon) UCTOUHUKU cBeTa (LIBETO-
Bas remnepatypa — 6000 K).
CTaHmapToM B 3SHAOXMPYPIMM Ha CErOAHSIIIHUIA
JIeHb MpU3HaH UCTOUYHUK Xenon 300.

BonokoHHO-ONTUYECKMii CBETOBOR

Bo10KOHHO-ONITUYECKMIT CBETOBOA, — CaMblil He-
JIOPOTOi 2JIEMEHT BUIIEOLETIOUKM, HO OJMH U3 CaMbIX
BaxkHbIX. M3rotaBimBaeTcsl U3 BHICOKOKAYECTBEHHOTO
CTEKJIOBOJIOKHA, YTO JaeT BHICOKOE Ka4eCTBO Mepenadyu

cBeTa 0e3 3aTeMHeHUlt u TeHei. [TpousBoguTcs U3 Ma-
Tepuasia, yCTOMYMBOIO K BBICOKMM TeMmnepatypam. Cu-
JINKOHOBasi 000JIOUKA ABaXKIbl YCUJIEHA B MecTax Ha-
TSDKEHMSI, 00eCIIeYrBaeT YCTOMYMBOCTh K Harpy3Kam.
WmeeTcst OGonbIIoii BBIOOp TMOM ONTHUKY Pa3anyHOTO
JIyaMerpa.

Buneokamepa npeobpasyeT onTuueckoe M300pa-
KeHue (CBEeT) B 2JIeKTpOHHOEe (MMMyJibc). Bumeoka-
MEpPHBI MOIPA3AC/IsIOT Ha aHAJIOTOBbIE, IIM(MPOBLIE, Ka-
mepbl Full HD (Bumeokamepa BBICOKOI YETKOCTH),
3D. Ha 3ape pa3BuTuUsS 3HIOCKOINUU BUIEOKAMEPHI
MpeACTaBIsIN CO0O0I KpailiHe TpOMO3AKHWE U He-
yI0OHbIE YCTPOMCTBA C HEKAYeCTBEHHON KapTUHKOI
(puc. 4-11).

Puc. 4-10. Vctounuku cBeta ¢pupmbl Karl Storz
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Puc. 4-11. Buneokamepa paHHETO ITOKOJICHUS

Buneoxkamepa IMAGEI FULL HD

HauBbicuiee paspellieHHe M I1OCJIEI0BaTeIbHOE
cobmoaeHue popmata 16:9 rapaHTUPYIOT U300paxe-
Hue kavectBa Full HD. DHnockonnyeckue BUIEO-
cucteMbl ocHaleHbl TpeMst CCD-yumamMu, KoTophie
HE TOJIbKO MojaepxkuBaioT cdbopmar 16:9, HO u ra-
paHTUpYIOT paspemreHue 1920x 1080 nmukcenei mpu
dopmupoBaHun un300paxeHus. s ToJib3oBaTelNs
IaHHbIe (aKTOPhl O3HAYAIOT SIBHO 0O0Jiee BBHICOKYIO
YETKOCTb M, COOTBETCTBEHHO, 00Jjiee KPYIHbII pa3-
Mep U300paxKeHUI.

[IpeumyiiiecTBa IpMMEHEeHUs CTaHAApTa TEJICBUIC-
Hus BeIcokoi yeTkoctu (HD) B MenuiinHe ouyeBUIHBI:

0 B 5 pa3 0oJiee BEICOKOE pa3pellieHre BUIEeO B CpaB-
HeHnu ¢ PAL/NTSC rapanTupyeT aeTaabHOCTb
W YAYYIIEHHYIO TYOUHY Pe3KOCTU M300pakeHUsI
(puc. 4-12);

0 ¢opmar 16:9 npu popMupoBaHUU M300paAXKEHUI
YBEJIMUMBACT T0JIe 3PEHUSI; €CTECTBEHHBIEC SIp-
KOCTh M YMCTOTa 1IBETOB 0O0ECIEUMBAIOT OMNTH-
MaJIbHYIO OLIEHKY pe3yJIbTaTOB,

0 0030p JNaTepajdbHBIX 00JIACTEN MNpU ABUXKECHUU
3HJIOCKOMNA B 0OpPaTHOM HampaBJIeHUU PaCcIIUpPEH
Ha 32% npu TOM K€ CaMOM YBEJIMYEHUU CTaH-
IAPTHOMN CUCTEMBI;

0 paspellieHUMe CTaHmapTa LIEeJbHOIo U300paxke-
Hus Karl Storz HD: 1080p (mporpeccuBHBI)
1920% 1080 nukceneii, hopmar 16:9.

Jpyrne wucnonab3dyeMble Ha pbIHKE (opMaThbl

C MEHbIIIel YeTKOCThbIO, WU <«ITOJIyKapTUHKU»: 720p
(nporpeccuBHbIit), 1280x720 nukceneit, popmat 16:9
(puc. 4-13).

Hosbwiii craunapt Karl Storz B SHI0CKONIUH
IIporpeccuBHOe MOCTpOeHME Kaapa cucteMbl Karl
Storz HD 1080p obecrnieunBaeT, B OTJIMYME OT YaCTO MC-
MOJb3YEMOT0 MeToda «i»-MHTepdeiic (UpeccTpouHoe
U300pakeHune), 04eHb POBHOE N300paxkeHue, 6e3 Mep-
LiaHus 1 roMex. JlaHHoe yJIydllieHre KayecTBa [Py BOC-
MPOMU3BEICHUY U300paXKeHUsI 03HAYAET, YTO ISl 1OJIb-

3oBare/isi paboTta Iiepel MOHUTOPOM MPAKTUYECKU
He BBI3bIBaeT yTOMJICHUS (puc. 4-14).

Monutop Full HD

Hosast cepust MmoHuTtopoB Kommanuu Karl Storz
MpemiaraeT Xupypram coudeTaHue IIPeBOCXOIHOTO
KayecTBa M YHMKaJbHBIX CBONCTB, KOTOpPHIE OITH-
MaJIbHO COOTBETCTBYIOT TexHoJoruu Full HD B aHIO-
xupypruu. JopaboTka BbICOKOKAYE€CTBEHHOIO 3KC-
KJIIO3UBHOTO aJllOMUHMEBOro Kopryca ¢pupmbl Karl
Storz 3aKI04aeTCsl B HAHOIOKPBITUM U3 OTMOKCHUIA
KpeMHus. braromapsi 3aKpbITOMY KOPITyCy MOBEpX-
HOCTh MOHMTOpA TMOIAAeTCS JIETKON ne3uHdeKInu
MyTeM MPOTUPAHUSI, YTO SIBISIETCS TapaHTOM OTJINY-
HOW TUTUEHBI.

INpenocraBneHHble (DYHKLIMU — KapTMHKAa B Kap-
TUHKE, TMOBOPOT M300paxkeHusT Ha 90°, a TakKe ropu-
30HTAJIbHOE M BEPTUKAJIBHOE OTPaKeHNE — BO3MOXKHBI
Onarogapsl COBPEMEHHOM 93JIEKTPOHHON TEXHOJIOTUU.
MHHOBaMOHHAsS TEXHOJIOTHSI CBETONMOIHOM IMOACBETKU
He TOJIbKO CHIXKAeT HEePrornoTpedaeHne, Ho 1 Ipouie-
BaeT CPOK CIIy>KObI MoHMTOpA. [TpocToe 1 UHTYUTUBHOE
yIpaBJIeHUE C TIOMOIIIBbIO KOJIbLIa caiiaepa odoecrneurBa-
€T HEMEIIJICHHYIO 00paTHYIO CBSI3b Ha MCILIEE.

Puc. 4-12. N300paxkeHne BbICOKON YETKOCTU TPH Jarapo-
CKOTIUU

T20x 576 = 414,720

avHamadeed soHauexuidag

Fopu3oHTanbHOE paspelueHune

Puc. 4-13. DBomonus GopMaToB U300paKeHUs
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