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MOTHUBAIIMOHHASA XAPAKTEPUCTUKA TEMbI

Tema: npuHUUIIBI U OCOOEHHOCTH MATOT€HETHYECKOro JIeYEHUsl 3yOoue-
JIOCTHBIX aHOMaJINi B ChOPMHUPOBAHHOM IIPUKYCE.

N3yyaeTcss B paMkax AUCHUILUIUHBI «OpTOoneauyeckas CTOMaTOJIOTHs» B Te-
Max: «OpToreauieckoe JIeUeHHe pu 3a00JIeBaHHUSIX ITEPUOI0HTa» (8-1 cemecTp),
«Jleyenue 3y00UeTIOCTHBIX aHOMAIWMK U Aedopmanuii B chopMHUpPOBAaHHOM MPHU-
kyce» (9-i cemectp) u «OpTorneauyeckoe JIeUCHHEe MPH 3a00JIEBAHUAX TIEPHOIOH-
ta» (10-i cemectp).

Oo6mee Bpems 3ansatus: 8-if cemectp — 30 4; 9-i1 cemectp — 25 u; 10-i
cemectp — 24 4.

Hayano XXI B. oTMeueHO JanbHEHIIMM MPOIBIKEHUEM JIA3€PHBIX TEXHOJO-
T'Uil B pa3jIMyHbIe pa3/ielibl MPaKTUYECKON MeauiuHbl. OTHUM U3 TaKUX Pa3/iesioB
ABJISIETCA CTOMATOJIOTHS. B mocneaHue rojibl CoO3JaH0 HECKOJIBKO CHEUAIU3UPO-
BaHHBIX JIA3E€PHBIX CUCTEM JIJISi CTOMATOJIOTHH, KOTOPBIE TIO3BOJIMIIN CYIIECTBEHHO
MOBBICUTH KAYECTBO JICUCHUS.

CoBpeMEHHbBIE JIa3€pHBIC aAIMapPaThl i CTOMATOJIOTUU JTAaIOT BO3MOYKHOCTH
BBITIOJIHATh IIUPOKHUI CIEKTP ONEPATHUBHBIX BMEIIATEILCTB U JICYCOHBIX MPOILE-
Iyp KakK CcaMOCTOSITEIbHO, TaK MU B COUYETAHUM C TPAAMIIMOHHON ammapaTypou
U UHCTPYMEHTAPHUEM.

OCHOBHBIMH MPEUMYILECTBAMHU Ja3€PHBIX MEAUIIMHCKUX TEXHOJIOTUM SIBIIS-
I0TCSl MAJIOWHBA3UBHOCTh, OECKPOBHOCTh ONEPATUBHBIX BMEIIATEIIHCTB HA MATKUX
TKaHSX MOJOCTU PTa, MUHUMAaJIbHasi 00JI€3HEHHOCTh, YCKOPEHHOE 3a)KUBIICHUE PaH.

N3nyyenue 3pOueBOro jazepa npu BO3ACHCTBUM HA TKaHb 3yOOB, yaaJlss Ia-
TOJIOTUYECKUE TKAHU, MUHUMAJIBHO IMMOBPEkK/IAET 310POBBIE.

OcrarTcsi akTyallbHBIMM METOJIBL Jia3epoTepanuu B cromaronoruu. Cope-
MEHHbIE HU3KOUHTCHCUBHBIE JIa3€pbl MO3BOJSIOT CTUMYJIHPOBATH pEIapaTUBHbBIC
MIPOIIECCHI KaK MATKUX TKaHEH, TaK 1 KOCTHOW TKaHHW YEIFOCTHO-IUIEBOM 00IacTH
Osarosiapsi MOSIBJICHUIO JIA3€POB C Pa3HOM MPOHUKAIOIIEH CITOCOOHOCTHIO JIa3epHO-
ro U3Jy4YCHHUS.

OTH U MHOTHE JAPYrue MPEUMYIIECTBA JIA3€PHBIX TEXHOJOTUM B CTOMATONO-
TUH, a TAKXKE€ CHWKEHHE CTOMMOCTH JIa3€pHOM ammaparyphl Jal0T OCHOBaHUE MPO-
THO3UPOBATH YK€ B OJMKAUIIINE TO/IbI UX YCKOPEHHOE Pa3BUTHE.

Heab 3aHATHSA: U3YYUTh NMPUMEHEHUE JIA3E€PHBIX TEXHOJIOTUWA B MPAKTHKE
OPTONEANYECKON CTOMATOJIOTHH.

3amauu 3ausaTusa. CTygeHTy HEOOXOAUMO:

1. O3HaKOMUTHCS C JIa3epHOU anmapaTypou Jjisi CTOMATOJIOTHH.

2. V3yunTth MokKa3aHus K HMCIOJIH30BAHUIO JIA3EPHBIX MEAUIIMHCKUX TEXHO-
JIOTUM B CTOMATOJIOTHH.

3. HayuuTthcsi IpUMEHSTH JIa3€pOTEPANNIO B PETEHIIMOHHOM TEPUOJIE OPTO-
JOHTUYECKOTO JICYEHHUS MOCJIE€ KOMIAKTOCTEOTOMUHM, O OPTOAOHTUUYECKOTO Je-
YEHHSI U B €r0 PETEHIIMOHHOM NEPUOAE C UCIOJIb30BAHUEM OPTOJOHTUUYECKOTO
amnrmapara.



4. PaccMOTpeTb BO3MOKHOCTH NPUMEHEHHS HU3KOMHTEHCUBHOTO HH(pa-
KpPaCHOTO JIa3epHOr0 M3Ty4YEHHUs MPU KOMIUIEKCHOM JIeYeHUH AepopMaluii BepX-
HEeHl 4eItocT B c(POPMUPOBAHHOM MPHUKYCE Y MALUEHTOB MOCIE Onepaluil mo mno-
BOJYy CKBO3HBIX pacIlIesivH I'yObl 1 HeOa.

5. M3yuuth mpUMEHEHHE Ja3epHOM CBapKW IMPU H3TOTOBJICHHUH U PEKOH-
CTPYKIUH METAJNIMYECKUX 3yOHBIX MPOTE30B U OPTOJOHTHUECKHUX allapaToB.

6. O3HaKOMHTBHCS C UCTIOJIB30BAHUEM JIA3EPHBIX TEXHOJIOTUH MTPH KOMILIEKC-
HOM JIEYEHUH 3a00JIEBAHUI EPUOJOHTA.

7. Y3HaTh MOKa3aHUs K HMCIOJIb30BAHUIO M3JIy4EHHUsS] 3pOHEBOro ja3epa i
npenapupoBaHus TBEPAbIX TKaHEH 3y0a.

TpeOoBaHUA K HCXOAHOMY YPOBHIO 3HAHUM. J[JIs1 TOJIHOTO OCBOEHUS TEMBI
CTYJIEHTY HEOOXOJIUMO TTOBTOPUTH:

— W3 aHATOMUU YEJIOBEKA: AHATOMUYECKOE CTPOCHUE BEPXHEW U HUYKHEU ye-
JIOCTEN, CTPOEHUE CIAU3UCTON 000JIOUKHU TTOJIOCTH PTa;

— THUCTOJIOTUH, IUTOJIOTHH, dMOPUOJIOTHH: MOP(OIOTHYECKUE OCOOCHHOCTU
MSTKHAX TKAHEW BEPXHEU U HUKHEU YENIOCTH;

— MEIAUIIMHCKON M OMOJIOTUYECKON (U3HKU: METUIIMHCKUE TPUOOPHI U ara-
paTypy, UCIOIb3yeMbI€ B CTOMATOJIOTUH; (HU3UUECKOE SIBIICHUE: JIA3€PHOE U3IY-
YyeHue, OecrasiayHbli METO/T U3TOTOBJICHUS 3yOHBIX MPOTE30B;

— o01Iel CTOMAaTOJIOMH: KIMHUYECKOE MaTepHalloBe/IeHue U jJabopaTopHas
TEXHUKA;

— TEPANEeBTUYECKON CTOMATOJIOTMH: JICUCHHE 3a00JIEBAaHUI TKaHEH mNepuo-
JOHTA;

— YeJIFOCTHO-JIMIIEBOM XUPYpPruu: JICUEHHE aHoOMalIuil u nedopmanuii 3y00-
YEJIFOCTHOM CUCTEMBI.

KoHTpoJsibHbIE BONPOCHI U3 CMEKHBIX IUCIHUAIIINH:

1. Mopdomnoruueckrie 0COOEHHOCTH TKaHEH BEpXHEH U HIDKHEH YeTIOCTH.

2. VIcTouyHUKH, pa3HOBUTHOCTH M CBOMCTBA JIA3EPHOTO U3ITYUYCHHS.

3. Metoauka U3roTOBJICHHS MPOTE30B M PA3IMYHBIX OPTOMEAMYECKUX ara-

4. KoMIuieKkcHOe JieueHre 3a001eBaHui IEPUOIOHTA.

5. Xupypruueckoe JieueHHME aHOMaldud u AedopManuil 3y0O04YesFOCTHOU
CUCTEMBI.

6. OmepaTuBHBIE BMEIIATEIHCTBA MO TMOBOJAY CKBO3HBIX PACIIEIHH TYOBI
u HeOa.

KoHTpoJibHBbIE BONPOCHI 10 TeMe 3aHATHS

1. Pa3HOBUIHOCTH ammapaTypsbl Ui CTOMATOJIOTHH.

2. Iloka3aHuss K WCHOJNB30BAHUIO JIA3€PHBIX MEIUIMHCKUX TEXHOJIOTUN
B CTOMATOJIOTHH.

3. IIpumeHeHue nazepoTepanuyd B PETEHLIUOHHOM MEPHOAE OPTOAOHTHYE-
CKOTO JICUEHHS MOCie KOMIIAaKTOCTEOTOMUH, a TAaKXKE €€ MPUMEHEHHUE 10 OPTOAOH-
TUYECKOTO JICYEHUS U B €0 PETEHIIMOHHOM IMEPHOJIE C UCTIONb30BAHUEM OPTOAOH-
THUYECKOTO armapara.



4. Bo3MOXHOCTH MPUMEHEHHUSI HU3KOMHTEHCUBHOTO MH(PAKPACHOTO Ja3ep-
HOTO M3JIyYCHUS TMPU KOMIUIEKCHOM JieUueHUHW aedopmanuii BEpXHEH YETI0CTH
B C()OPMUPOBAHHOM MIPHUKYCE Yy TAI[UESHTOB MOCJIE ONEPaIlii 10 TIOBOAY CKBO3HBIX
pacienyH ryosl 1 Heoa.

5. [lpumeHeHHe Ta3epHO CBApKHU MPHU W3TOTOBICHUHM U PEKOHCTPYKIIUU Me-
TAJUTHYECKUX 3YOHBIX MMPOTE30B U OPTOJTOHTUYECKUX aIIapaToB.

6. Vcnonb3oBaHue na3epHBIX TEXHOJOTUN MPU KOMIUIEKCHOM JICYCHUU 3a-
00JIeBaHUI IEPUOJIOHTA.

7. Ucnonb3oBaHue wu3iIydeHUs SpOMEBOro Jjasepa sl IpernapupOBaHUS
TBEP/bIX TKaHEH 3y0a.

OBIIIUE MEXAHU3MbI B3AUMO/JIEMCTBUS U3JTYUEHUA
BbICOKOMHTEHCHUBHBbIX JIABEPOB C PA3JIMY1HbIMU
JJIMHAMM BOJIH U BUOTKAHEHN B CTOMATOJIOI'NA

[IpuMeHeHNE XUPYPrUUYECKUX Ja3€pOB OCHOBAHO HA PE3yJbTaTax HCCIENO0-
BaHUS MEXaHU3MOB B3aUMOJIEVCTBUS BBICOKOMHTEHCUBHOTO JIa3€PHOTO U3ITy4CHUS
C pa3IMYHBIMU (PU3MUYECKUMU XapaKTEpPUCTUKAMU U OMOTKaHEeH 3Toi 00acTu.

doTOoTEepMHUUECKOE ACHCTBUE HAa TKAHU BO3HUKAET MTPU IJIOTHOCTU MOIIIHOCTH
nasepHoro msnydenus ot 800 mo 1000 mBt/cm?. TloBbINIEHHE TeMIepaTypsl Ha
MOBEPXHOCTH TKAHU 3aBUCUT OT MHOTHX (PAKTOPOB: MIOTHOCTH MOITHOCTH, JJIMHbI
BOJIHBI M3JTy4€HUsI, BDEMEHH BO3JCHCTBUSI, COCTaBa TKaHU (MUHEPAJIbI, BOJIa, XPO-
MO(OpHI), IBETA, 0COOCHHOCTEN KPOBOCHAOKEHHUS U T. 1.

[Ipn narpeBanuun Tkanu 10 50—60 °C HE MPOUCXOINUT AECTPYKTUBHBIX U3ME-
HeHuii. Haunnas ¢ 60 °C u Beiie HaOmogaeTes dPpdekT koaryasauuu (HEKpo3a)
TKaHHW, KOTOPBIA BBIpAXKAECTCs] B KOHTPAKIUHU, YILIOTHEHUU TKAaHU U YMEHBIIICHUU
ee B pazmepax. I PeKT KoaryIsiuu MUPOKO UCTIOIb3YETCS B CTOMATOJIOTHUU TIPU
OTICPAaTUBHOM JICUCHUU PA3TMYHBIX JOOPOKAUYECTBEHHBIX U MPEIOMYXOJIEBBIX 3a-
OoJeBaHU CIIM3UCTON TOJIOCTH PTa U KOXKU YEIIFOCTHO-TUIEBOM obnactu. Koary-
JSMS JISKUT B OCHOBE Jla3epHOro Qororemocraza. B 3aBUCHMOCTH OT CTEneHU
MOTJIONICHUS U3ITYYCHHUS KUAKUMH CPEIaMH OpTraHu3Ma KOaryJisiiiusi MOXKET ObITh
oosiee rdexTrBHON (HEOAMMOBBIN Jazep) u MeHee dhdextuBHoi (CO2-nazep).
[TpomexxyTouHOE TONMOXKEHUE 3aHuMaeT m3nydeHune Ho-YAG-mazepa u nasepa
¢ qnuHo# BonHbl 1,44 mxM. Ha adhdextuBHOCTh poTOKOATYIsiMU M (hoTOreMocTa-
32 OKa3bIBae€T BIAUSHUE (PAKTOP CEIECKTUBHOCTU (M30MpATEIbHOTO MOTJIOIICHUS).
Tak, mpu BO3JEUCTBUM HA MUTMEHTCOAEPKAIIUe TKaHU (TUTMEHTHBIE HEBYCHI,
COCYAMCTBIC 00pa30BaHMsI) M3JIydeHHs aproHoBoro Jaszepa, Nd-YAG-ma3epa Bo
BTOPOU TapMOHHMKE, TUOAHOTO J1a3epa ¢ anuHoil BoaHbl 940-980 M >¢dekT koa-
TYJIAIUU CYIIECTBEHHO YCUJIMBAETCS MPU 3HAUYUTEIIBHO MEHBIIEH MOIIHOCTH H3-
Jy4eHusi, yeM npu BozaeicTBuM m3nydeHus COz- 1 HEOAMMOBOTO JIa3epoB. ITO
00CTOSATETLCTBO HEOOXOAMMO BCET/Ia YUUTHIBATh, TAK KaK YEIFIOCTHO-TUIEBAs 00-
JaCTh OTIUYACTCS OOMIBHBIM KPOBOCHA0KECHUEM.

Mopdonornuecku oTokoarymsiusi BelpakaeTcs B obpazoBanuu (pubpuHa,
KOTOPBIN TPEJCTABISAET CETENOJOOHYIO CTPYKTYpPY, CBS3BIBAIOILIYIO KOAryiIupoO-

5



BaHHYIO Maccy. CylIeCTBEHHOE OTJIMYKE JIA3EPHOM KOATYIISIIUU OT AJIEKTPOKOAry-
JSIUUU 3aKIII0YAETCs B TOM, YTO MpU MOCIeAHeH, Onaronapst 6ojiee HU3KOW TemIie-
paType, IpoLECC HE COMPOBOXKIAAECTCS OTEPEH )KUIIKOCTH U YMEHBIIIEHUEM 00beMa
TKaHH, YTO MIPUBOAMT K CO3JIaHUIO 00JIee IMIIOTHOTO CTPyIa, YeM IIPH AJIEKTPOKOA-
TyJIsuU. DTO UMeEeT OoJbllIoe MpakThyeckoe 3HaueHue. HamOomnbinas aaresus
CTpyIla UMEET MECTO MPU BO3JECUCTBUM HA TKAHU U3IYyYEHUS HEOAUMOBOIO Jia3e-
pa, 3HaunTenbHO MeHbInas — CO;-na3epa.

[Ipu temnepatype cBbiie 90 °C HauMHAETCS UCMAPEHUE TKAHEBOM JKHUJKO-
CTH, B pE3yJIbTaTe uero o0pa3yroTcs Bakyodu (3QPeKT «monKopHay).

[Tpu noeimenun temmnepatypsl 10 100 °C )KUIAKOCTH MTHOBEHHO HCIIAPSET-
csl, HACTyNaeT JECTPYKIUs TKaHU BCIEACTBUE €€ pa3phbiBa, POpMUpYETCS 30HA
KOAryJsIMUOHHOTO HEKPO3a.

[Ipu nanpHeiemM MNoBbIIEHUH Temrepatypbsl — cBbime 120 °C — mpowuc-
XOJIUT CrOpaHue TKaHU ¢ 00pa3oBaHuEM JbiMa. PaHeBast MOBEPXHOCTh MOKPHIBACT-
Csl TUICHKOM KOAaryJisiliMOHHOTO HEKPOo3a, KOTophlit mpuodpetaet cepbiii (Nd-YAG-
nazep) win yepHbii (CO2-na3ep) 1BET, OTHOBPEMEHHO MPOUCXOIUT BAalOpU3aLIUs
KUJKON YaCTH TKAHM.

D¢ dexT Banopuszanuu HanboJee BbIpaKEeH NPU B3aUMOAECHCTBUM C TKAHAMU
n3nyuenus COz-naszepa u moutu He BeipakeH y Nd-YAG-, Ho-YAG-nazepa u na-
3epa ¢ AMHOM BoiHbI 1,44 HM. Banopuzanus nposiBisSeTcss B MHTEHCUBHOM 00pa-
30BaHUM JbIMa (YaCTUIIBl CTOPEBIIEH TKAaHU W mapbl Bojbl) npu padore CO,-
na3epa. s ynaneHusi 1bIMa HE HCIOJb3YIOTCS ABIMOOTCOCHI. OCOOEHHOCTH Ja-
3€pHOT0 CTpyNa, B 3aBUCHUMOCTH OT JJIMHBI BOJIHBI U3JIyYEHUS, CIEIYET YUHUThI-
BaTh NIpHU BbIOOpE Ja3epHOM ammapaTypbl JJis BO3IAEHCTBUA Ha TKaHHW. bonee
IPOYHBIA U OOBEMHBIN CTPYI C HEYETKUMHU I'paHULaMU (OpPMHUPYETCsl IpU MpHU-
meHeHnn Nd-Y AG-1a3epHoro n3mydeHus.

Crpyn nocne BoszeictBusi CO»-nazepa 001aaeT 3HAYUTEIBHO MEHBIINMU
aJAre3uBHBIMHU CBOMCTBaMHU.

Y BBICOKOMHTEHCUBHOTO JIA3€PHOTO M3JIyYEHUS B 3€JIEHOM JHMana3oHE CIEK-
Tpa (aproHoBsIii J1azep, BTopas rapmonuka Nd-Y AG-nasepa) adpdexkrrBHas Baro-
pu3anus U KapOOHHU3AIUs TAKXKE HE BBIPAKECHBI.

B TO ke Bpems [l HEro XapakTepHa CeleKTHBHas abcopOuus MUTMEHTCO-
JEpKAIMMU TKaHSIMH, B CBA3U C YEM BHEPIUsl 3TOW JJIMHBI BOJHBI MOIJIONIAETCS
B ITIOBEPXHOCTHOM CJIO€ TKaHHU.

KoarynsiuuoHnHas cniocoOHOCTh M3IyYEHUs ITOW JJIMHBI BOJHBI TOCTATOYHO
BBICOKAsl B OTHOIIEHUMU CIU3UCTOM MOJIOCTH pTa. CBOWCTBAMM paccedyeHusl TKaHU
U3JIy4eHHE C JJIMHOU BOJIHBI 532 HM He 00nagaer.

JlazepHbIl TEPMUUYECKUN 0KOT, BBI3BAHHBIM UMITYJIbCHBIM U3JIyYEHUEM, B OT-
JUYHME OT HEMPEPBIBHOTO MMEET PE3KYI0 IPAHUILy MEXKIY MOBPEXKIACHHOW U WH-
TaKTHOM OOJACTsIMH, YTO OMpeNessieTcsl TaK Ha3bIBA€MbIM «BPEMEHEM TEepMHUE-
CKOM peJlakCcalMy TKaHW» M CBSA3aHO C KOPOTKUM MEPUOJIOM B3aMMOJEHCTBHS
Ja3€pPHOTO M3IyYEHUs! ¢ OMOCTPYKTYpaMU: MTHOBEHHO BBIJEISIONIEECS TEIIO He
yCIIEBAaeT PacHpOCTPAHUTHCS 3a MPeEeIibl 00yUeHHOT O yJacTKa.



Takum o0Opa3oM, ¢ MOMOIIBIO KOPOTKUX HMIYJICOB MOMXHO MaKCHUMAaJIbHO
JIOKaIU30BaTh 30HY HeKpo3a. [Ipu 3Tom Oosibllioe 3HaUeHHE UMEET XapaKkTep Kpo-
BOCHAOKEHMSI TKaHU: 4eM OoJiee aKTMBHOE KpOBOCHaOeHue, TeM 3 dekTrBHEe
OTTOK TEIJIa U MEHbIIEEe, MPU MPOUYUX PABHBIX YCIOBUAX, TEPMHUECKOE MOBpE-
KICHUE TKAHU.

B cBfi3M ¢ 3TUM HCNOIB30BAHUE JIA3EPHOTO M3IIYYECHHS I BO3JEHCTBUS Ha
CIIM3UCTYIO TOJIOCTH pPTa IMO3BOJISIET PACCUUTHIBATH HA BBICOKUU JeUeOHBIA (-
¢dext. MexaHu3MBbl B3aUMOICHCTBUS BRICOKOMHTEHCUBHOTO JIA3€PHOTO U3TYUYCHUS
U MATKUAX TKaHEW HaxOJAT pa3IudHOe MOP(OIOrHuecKOoe BHIPAKEHUE B 3aBUCH-
MOCTH OT JJIMHBI BOJIHBI JIA3€PHOTO U3ITYyYEHUSI.

W3nydyeHre HEOIMMOBOTIO Jlazepa ¢ JIUMHOW BosHBI 1,06 MKM AaeT cienyro-
1€ TPU 30HBI KOATYJISIITUOHHOTO HEKPO3a:

1. Ilepsas 30Ha — LIEHTpajbHAsl — UMEET BUJ KPaTepooOpa3HOro yriyose-
HUs, o0pa3yeTcsi MOJl BIUSHUEM JIA3€PHOr0 M3JIYyYEHHS C IJIOTHOCTHIO SHEPIHH,
JIOCTATOYHOM /I UCHIAPEHUSI U U3BEPIKEHUS YACTHUI] TKaHHU MPH MOBBIIICHUH TEM-
nepatypst 10 900-1000 °C.

2. Bmopas 30na (Temneparypa nosbimaercs 10 400 °C) xapakrtepusyercs
MHOTOUYUCJICHHBIMU TOJOCTSAMHU (BaKyOJISIMHM) BCJIEICTBUE HUCHAPEHUs TKAHEBOM
KHUJIKOCTH.

3. Tpemwvs 30Ha (TemmepaTypa mosbimaetcs 10 200 °C) He COAEpKHUT TOJI0-
CTeH, HO KJIETKH TKaHU HEXU3HECIIOCOOHBI.

[Ipu Bo3nekicTBum uznydeHus: COz-mazepa 00pa3yroTCs TpU 30HBI TATOMOP-
(b oJIOrMuecKux U3MEHEHUN:

— 30Ha KOaryJsiIMOHHOTO HEKpo3a B BHUAEC aMOp(pHON OETKOBOW MAacchl
1 OOJIBIIOTO KOJIMYECTBA BaKyoJiel, KOTOpPBIE IMOO MyCThI, TMO0 3aIl0JIHEHBI KU I-
KOCTBIO C OCTPOBKaMU OOyTJIMBaHMs; IMpUHA 30HbI — 250-350 MKM;

— 30Ha MapaHeKpo3a — XapaKTEepU3yeTCsl YaCTUYHOM JeCTPYKLUUEN TKaHEH,
BBIPQXEHHOCTh AJIbTEPATUBHBIX MPOILIECCOB Pa3/IMyHA; IIMPHUHA 30HBI JOCTUTAET
600-900 mxMm;

— 30Ha Pa3pbIXJEHUS] — CJIOH PAaBHOMEPHOI'O pacHpe/esIeHNs HEKPOTU3UPO-
BaHHBIX KJIETOK 0e3 BakyoJiei mupuHoi 10 1500 MxmM.

IlepBas 30Ha (opmupyercs npu temneparype 900—-1000 °C, Bropas —
400 °C, tpetps — 200-250 °C.

[1ox 30HOM pa3pBIXIEHUS UMEETCS CIIOW CTOMKOIO PACIIMPEHHS KAUJUISIPOB,
PEaKTHUBHOE YJIYy4YIIEHUE MUKPOLUMPKYISIIUU, B PE3YJIBTATE YETO CO3AAOTCA Jyd-
IM€ YCIOBUS AJISI CTUMYJISIIUN PETreHEPATUBHBIX MPOIIECCOB.

B na3epHbIX paHax, B OTIMYME OT PaH JIPYroro MpoOUCXOXkKACHUs, BCIEICTBUE
0CcOOeHHOCTeH BO3/eHCTBUS (hOTOTEPMUYECKOTO (pakTopa Ha OMOTKaHU C1ab0 BbI-
pakeHbl WJIM Ja)K€ OTCYTCTBYIOT IMEPEXOJHBbIC 30HBI, JICHMKOLUTApHAs peaKIus
B KpasiX JIa3epHOIl paHbl HE3HAUUTENbHASL. TO OOBSICHSAETCS TEM, YTO KOAryJIupo-
BaHHBbIC TKAHU HE SIBJISIOTCS MCTOYHHWKOM BAa30aKTHUBHBIX BEILECTB, B YACTHOCTH
KUHUHOB, UTPAIOLINX BAXKHYIO POJIb B CTAHOBJICHUHM M PAa3BUTHH IKCCYTATUBHOM
¢a3pl BocTiajieHUSI.



JlazepHble paHBbl XapakTEPU3YIOTCA paHHEH mnponudepanrel KIeTOYHbIX
AJIEeMEHTOB MakpodaraibHoro u ¢GudpodIaCTUUIECKOTO psia, 00YCIOBINBAIOIINX
XO/JI pemapaTUBHOIO IMpoliecca Mo TUITY aCeNTUYECKOro MPOIyKTUBHOIO BOCIHAJE-
HUSA. DTOT MEXaHU3M JISKUT B OCHOBE YCKOPEHHOTO (POPMUPOBAHUS TpaHYIISIU-
oHHOU Tkauu. Ecinm goroTrepmuueckoe BO3/AECMCTBUE HEAJEKBATHO (HEIOCTATOY-
HO€ WM U30BITOYHOE), 3AKUBJICHHE PAH MOKET UATH OOBIYHBIM ITyTEM.

[IpeoOpa3oBanue a3epHOro CTPyna HUIAET IMYyTEM €ro peopraHu3aluud U OT-
TOpeHUs. Pe3ynbTaThl UCCIIEIOBaHUS TEPMUYECKOTO JEHCTBUS BHICOKOMHTEHCHB-
HOTI'O JIA3€pHOT0 M3JIyYEHHUs MPHUBEIH K CO3JIaHUIO XUPYPrUUYECKUX Ja3epoB TPeEX
OCHOBHBIX THIIOB: KOAryJsiTOPOB, TUCPANITOPOB IIPOOOMHUKOBY U a0IaTOPOB.

[Ipu BO3MEHCTBMY JOCTATOYHO JIMHHBIX UMITYJI5C0B (1074 ¢) HempepriBHOTO
U3IIy4eHUs] TPU YMEPEHHOW WHTEHCUBHOCTH M HarpeBaHMM OWOTKaHEeW Ha
20-50 °C no cpaBHEHHUIO C HAYaJIBHOUM TeMIlepaTypoil MPOUCXOAUT TEPMOJICHATY-
panusi OEJIKOB.

JlazepHble yCTaHOBKH, OOECIEUMBAIONINE peAM3aIUI0 TAKUX PEKUMOB,
Ha3bIBAIOTCA KoaryssitopamMu. K HUM oTHOcATCS: aproHoBbie, CO»-y1a3epsl ¢ He-
MPEPHIBHBIM U MOJYJHUPOBAHHBIM XapaKTEPOM HU3IyUEHHUs], TUOJHBIC JIa3ephl s
Pa3IMYHBIX PA3/CIOB XUPYPTHUH.

JlucpanTopsl B CTOMATOJIOTUM NPHUMEHSOTCS pexxe. OHu ciyxaTr aist Gop-
MUpPOBaHUSl KaHAJOB B OMOTKAHSIX Ha JJIMHE BOJHBI M3JIy4E€HHsI, KOTOpas ciabo
NOTJIOIIAETCd OMOTKAHSAMHU, U XapaKTEPU3YIOTCA BBICOKON MHTEHCHUBHOCTBIO MM-
nyJbCcoB. [Ipy BO3AECMCTBUU TAKOTO MMILYJbCAa HA TKAHU MPOUCXOIUT B3PHIBHOE
BCKUIIAHUE WIH «ONTHYECKUI Npo0oiD» B OMOTKaHMU.

[Hupe ncnonb3yrorcs adbaaTopsl AJI MOCIOMHOTO MPELU3UOHHOTO YAAJIECHUS
(abmanusi, ucrapeHue) NOBEPXHOCTHOTO CJIOs WM OOBEMHOTO ydacTka TKaHH. Jla-
36pHOE WM3JIy4YCHHE 3THUX allapaTtoB TE€HEPUPYETCS B BHJIE KOPOTKUX HMMITYJIbCOB
(10%-107° ¢), umeer Boicokmii Koa(pduiment nornomenns (10°-10 ¢) B 6uoTkanm,
Hanpumep, B nuanaszone JH BoiaH 200—-400; 2,94; 1,06 MkM. DHEprust U3J1ydeHuUs
MIOTJIOIIAETCS] B TOHKOM CJI0€ OMOTKaHU, HArPEBAET €€, B Pe3ysbTaTe Yero moBepX-
HOCTHBIN CIIOM TKaHW WX OMpeJeNIeHHBIN ero o0beM ucnapsercs. [Ipoiecc abna-
LMY IO CBOEMY MEXAHU3MY PUMEPHO OJAMHAKOB JIJISl BRICOKOMHTEHCUBHOTO JIa3ep-
HOTO U3IY4YCHHUS YIbTpadhroIeTOBOrO U HHPPAKPaCHOTO TUana3oHoB (Tadi. 1).

Tabnuya 1
Tunbl 1a3epos, riy0MHAa NPOHUKHOBEHHUS M XPOMO(OpbI
IIpoHuk-
% Xapakrep | Ucnoub3oBaHue
Tun ja3zepos HoBeHHe*, | Xpomodgop
OMOTKAHU | B CTOMAaTOJIOTHH
MKM (MM)
830 4000 (4,00) Menanus, Msrkue/ bt
. reMOTJIOONH | oTOeNMBaHNe
fuonaEi Menanua Msirkue/
980 1300 (1,3) ’ +++
reMOTJIOONH | OoTOeNMBaHNe
HeoanmoBsrii MenaauH,
(Nd:YAG) 1064 5315 (5,31) EMOLIOOM Msirkue ++
OpOueBblit TBepabie/
(Er:'YAG) 2780 70 (0,07) Bona MSTKHC ++




Oxonuanue maon. 1

IIpoHuk-
Xapakrep | HUcnoub3oBanue
Tun jga3zeposn HOBeHMe*, | Xpomodop
OMOTKAaHH | B CTOMATOJIOTHM
MKM (MM)
2040 | 3(0,003) Boxa Treppic/ .
MSATKHUEC
VYIIIeKHCIOTHBIH 9600 50 (0,05) Bona Teepasie/ ++
(CO) MSITKHE
10 600 65 (0,065) Bonga Msirkue +++++

* I'myOuHa mpoHUKHOBEHUs cBeta h B MkM (MM), Ha KOTOpOit moromaercs 90 % MormHo-
CTH MAJAI0IIET0 Ha OMOTKAHb J1a3epHOTO CBETA.

MexaHu3M na3epHoil abialuy U KoaryJsiiiii MSTKUX TKaHell OCHOBAH Ha I0-
IVIOMIEHUHA BOJOW JIA3€pHOTO CBETAa M HAarpeBe TKAHEW, YTO MO3BOJISIET MMOCIOMHO
yAAIATh MSATKUE TKaHU U KOaryJupoBaTh X ¢ MUHUMaNbHOM (0,1 MM) 30HOM Tep-
MOHEKpO3a OJIM3IeKaIINX TKaHeH U ux kapOoHuzamuen (puc. 1).

100°C+ Banopw3aums, Msrkue Tkanu (abnauwa, Koarynauus)
AaTenTHbIR Harpes Kapﬁo"muua i R
90°-100°C [~ Cmopumsanme (3¢hchext «nonkopnas) — Baxyoansauns

«Mepua» abma

65°-90°C p—————— BeAbi/Cepbii ——————] AeHaTypaumn Tkann

Koarynsums (nexpos)

5077070 [ O LIB R B2 Y L
MNopor

50°-60°C Her Harpes
30Ha
Temnepartypa Bu3yanbHbie uamenenus buonoruueckmue uameneHns TEepMOHeKPOo3a Ah
O,
®  UMNYAbCHbIA (A0 50 MAX/MM2) h (CO,) = 0,065 mm h (diode) = 4,0 mm
® HenpepbiBHbif (1-10 BT) h (ErYAG) = 5,31 mm

&  KOMOWHMPOBAHHbIN

— E/m ~ 3 kAX/r — abasiumns 1 Koaryasums
- E/V ~ 3 kAx/cm3

Puc. 1. 30HbI TEpMOHEKPO3a MATKUX TKaHEH B 3aBUCMMOCTH OT TEMIEPATypHOTO PakTopa

Nd-YAG-na3ep BbrI3bIBaeT HaMOOJIBIINI HAarpeB TkaHu 3y0a. OTMeUeHa BO3-
MO>KHOCTh MCTIApEHUs] TKAHEBOTO LIEMEHTa, YTO BeJCeT K (POPMHPOBAHUIO MTyCTOT
B KaHayie 3y0a. Mcnonb3oBanue Nd-YAG-nasepa mis Ae3UHPEKIIMHA KapUeCHOTO
KaHaja o0ecreurnBaeT 3HaUUTEIbHO 00Jiee BHICOKYIO CTEIIEHb OUMCTKH CTEHOK Ka-
Haja MO CPaBHEHUWIO C YJIbTPAa3BYKOBOW WM PydyHOM 00paboTkoil. OmgHaKo wuc-
MOJIb30BaHUE U3yUEHUS JIa3epa HE MOXKET MOJHOCTHIO 3aMEHUTh OOBIYHBIC PYUHbBIE
METO/Ibl 00PaOOTKM KOPHEBBIX KAHAJIOB M3-3a TEIUIOBBIX d(PGHEKTOB U MOTEHIU-
JIIbHOTO TOBPEXKICHUS BCIIECACTBUE KOJIJIATEPaIiu.

Er-AG-nazep ouenb 2((HEKTHBHO TIPOSBISET aHTUMUKPOOHBIE CBOMCTBA B 3a-
BUCHUMOCTH OT MPOJOKUTEIEHOCTH BO3ICHCTBHS M HE3aBUCUMO OT BHJIa IITaMMa.

OObIyHasi SHIOJOHTHUYECKAss MHCTpyMEHTalbHas oO0paboTKa, HppHUTalus
¥ BHYTPUKaHAIbHOE MEIMKAMEHTO3HOE BO3CHCTBHE HE 00ECIEUMBAIOT MOJIHOTO
YCTpaHEeHMs TKAHEBOI'O pacnaja U3 KaHaja 3yoa.



Hcnonb3oBaHue akyCTUYECKOTO YCTPOMCTBA U Jlazepa Juisi 00paboTKH KaHasa
noka3ajno, 4ro Nd-YAG-ma3ep MOKeT HCIOJb30BaThCSA JOMOJHUTEIBHO IOCIIE
UppUTalliU TUTIOXJIOPUIOM HATPHUSI U1l HEOPraHMUECKUX KOMIIOHEHTOB TKaHH 3y0a.

MexanusM otOenuBaHus 3y0OOB C MCIIOIB30BAHUEM U3ITyUYEHHUs Jla3epa, B OT-
JUYKMe OT TPAJAMIIMOHHBIX METOJOB (MCHOJB30BAHHE MaTE€pUAIIOB THIA pacTBOpa
NepeKrceli), OCHOBAaH Ha aKTHUBAIMKM OTOCNHMBAIOMUX MaTepuaiioB (reneit). [Ipu
TOM TOCTEAHUE TPHOOPETAIOT JOMOIHUTEIBHBIE BO3MOXKHOCTH AUPGYHIUPO-
BaTh Yepe3 JACHTHH.

JIABEPHAS AIIITAPATYPA JJJISA CTOMATOJIOI'NA

CoBpeMEHHBIN 3Tall pa3BUTHS JA3€PHON MEIULMHCKON TEXHUKH M TEXHOJO-
I'Hil XapakTepu3yeTcsi YCKOPEHHON pa3paOOTKOM JIa3epHBIX CUCTEM JUIsl pasiivu-
HBIX pa3JesioB CTOMATOJIOTHH.

B pa3zpaboTkax nazepHOi ammaparypbl Uisi CTOMATOJIOTHHU CJIEAyeT pa3iiu-
4aTh HECKOJIBKO HTAIOB.

Hauano wucnonb3oBaHus ja3epoB B cTromarosioruu otHocutcss K 70—-80 rr.
XX B., korga CO2- 1 HEOAUMOBBIE JIA3€PbI, A TAK)KE HU3KOMHTCHCUBHBIC T'EIIHIi-
HEOHOBBIE, a 3aTeM MH(paKpacHbIe Ja3ephl, NpeAHa3HAUYCHHbIC JJIs1 00IIeH XUpyp-
TUH, HAIIJTA CBOE MIPUMEHEHHE U B croMaroiorud. OHU UCTIOJIb30BAIUCH JJI KOa-
TYJAIUU TATOJIOTHYECKUX 00pa30BaHUM CIM3UCTHIX 000JIOYEK MOJIOCTH pTa: JIeH-
KOIUTaKUM, NaujIoM, HEOOJIbIIUX TEMAHTHUOM U T. .

['pOMO3IKOCTh XUPYPTUYECKUX JIA3EPHBIX YCTAHOBOK, OTCYTCTBHE BO3MOXK-
HOCTE€W TOHKOM PEryJIMPOBKU MOIIHOCTH, Y3KMW AUANA30H MEAULMHCKUX TEXHO-
JIOTUHM, KOTOPbIE MOKHO OBLIO PEaM30BaTh C MX MOMOIIbIO, HE CIIOCOOCTBOBAIIN
UX IIHPOKOMY BHEJPEHUIO B CTOMATOJOTUI0. UTO KacaeTcsl TepaneBTUYECKUX Jia-
3€pOB, TO MX BO3MOXXHOCTH B HACTOSIIEE BpPEMsS CYLIECTBEHHO PACIIMPHUIIUCH,
B TEXHUYECKOM OTHOIIIEHUHU 3Ta amnmnapaTypa TakKe MpeTepriesia CyIEeCTBEHHBIE
W3MEHEHHUS B CTOPOHY KOMIIBIOTEPHU3aLUA 1 MUHUATIOPU3ALINY.

[TosiBnenne CO;-na3epoB HOBOTO MOKOJICHHS C HEMPEPBIBHBIM, UMITYJIbCHBIM
U CYNEPUMITYJILCHBIM PEKUMaMU U3ITYYCHUS, PETYIUPYyEMOM MOIIIHOCTRIO U OoJiee
COBEPIICHHOW CUCTEMOW JOCTABKU M3TYyUYCHUS MPUBEJIO K CO3IAHUIO CIIECIIMAIBHBIX
COz-na3zepoB 1Jisi CTOMAaTOJIOTHU CO CBETOBOJIAMHU B COCTABE JIA3EPHBIX CHCTEM.

HeonnmoBble sazepbl TakKe HCMOJIB3YIOTCS B CTOMATOJOTHH, OJHAKO OHHU
BCe OOJIBbIIIE YCTYNAKOT MECTO JUOJHBIM Jia3epaM, MEHBIIIUM MO pa3Mepam, ¢ BO3-
MO>KHOCTBIO MOJIYYEHHS KaK HEMPEPBIBHOTO, TAK U UMITYJIbCHOTO PEXKUMOB U3ITY-
YEHUSI, MEHBIITUM SHEPronoTpeOIeHUEM U CTOUMOCTHIO.

B nocnennue ronwr (1999) nosiBunvch 3pOUEBbIe Ja3ephl, U3TYyYEHUE KOTO-
PBIX TIO3BOJIMJIO TIPOBOAMTH JICUCHUE pssia 3a00ieBaHU 3yOOB U KOCTHOM TKaHWU.
B Hacrosiee Bpemst BhITycKaeTcs yke 3-€ MOKoJIeHUe I)pOrEBhIX JIa3epOB.

MuHUMaIbHOE WHBA3WBHOE BO3JECHCTBUE ATOM JJIMHBI BOJIHBI H3JIy4YECHUS
Y UMITYJIbCHBI PEKUM pabOTHI MO3BOJIMIN B Psijie MPOIETYP BHIBECTH KAYECTBO
JICYEHUS HA HOBBIM YPOBEHb.
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W3 TepaneBTHUECKUX JIA3€pHBIX YCTAHOBOK HamOoJiee MPUEMIIEMBbIMU JIJIs
CTOMATOJIOTHH SIBIISAIOTCA armapathl Tuna «Poguuk» n « CHAI (Pecniyonnka be-
Japych) U UX aHAJIOTU POCCUMCKOTO MPOU3BO/ICTBA.

JIABEPHBIE XUPYPITHUECKHUE ATIIAPATBI U CACTEMBI JIJISI CTOMATOJIOT MU
CTPAH JAJIBHET'O 3APYBEXbS

B macrosimee Bpems miis ctomarosoruu BeimyckaroTcs CO2-, HEOAUMOBBIE,
spOueBbIe, TUOMHBIC JIA3€Phl, a TAK)KE JTa3epPHBIC CUCTEMBI WM IIEHTPHI C ABYMS
Ja3ePHBIMH H3Ty4aTEISIMU.

B nanHo# paboTe MPUBOAMUTCS OMMCAHUE TEX JA3EPHBIX CTOMATOJOTHYECKUX
anmapaToB, O KOTOPBIX UMeeTCs O0see NI MEeHee MoJTHAsT HHPOpMAaIHs.

B CIIIA xOMUTET MO NHILEBBIM TPOIYKTAaM M JIEKapCTBaM OJ0OPUIT 5 TUIIOB
Ja3epoB Juis ucnojib3oBadus B cromarosiorun: CO,, Nd-YAG, apronosbli
u Ho-YAG. B 1997 r. k atomy crniucky no6asneH Er-YAG-mazep st B3pOCbIX,
aB 1998 r. — g neren.

Nova Pulse. 910 COz-nazep i XUpyprud MArKUX TKaHEH, MOKET OBbITh HC-
M0JIb30BaH KaK B CTAIlMOHAPE, TaK U B YCIOBUSAX CTOMATOJIOTUYECKUX MOJIMKINHUK.

OH UMeeT HEeNPEepBIBHBIA U CYNEPUMITYICHBIA PEXKUMBI PabOThI, CHAOKEH
rMOKON CBETOBOJHOM CHCTEMOM JOCTAaBKM M3MyYEHHUS, CTOMATOJIOTMYECKUMU
HAaKOHCYHUKAMHM W HacaJkamu (puc. 2).

=

43
il |

Puc. 2. COz-nazep Nova Pulse
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TexHuueckue xapakrepucTuku: Tui jazepa — COo, oTmassHHBINA, BO30YXK1€e-
HUE BBICOKOYACTOTHBIM pa3psoM; JIHa BOJIHBI — 10,6 MKM; pekuM paboThl —
CYNEePUMITYIbCHBIM, UMITYJIbCHBIN, UMITYJBCHBIN C TOBTOPEHUEM U HENPEPHIBHBIM;
cucTeMa Tojauu JiazepHoro uanydeHus — FiberLase — ruOkuii mosbIii CBETOBOI;
MoIHocTh — 20 BT B HenpepsiBHOM pexume, 10 S0 BT — B cynepummnyiscHOM
pEXKUME C BBICOKOW 4aCTOTOM ITOBTOPEHUS UMITYJIbCOB.

Haxoneunnku Nova Pulse: 3epkainbHO-IIapHAPHBIN, YTITOBOM, TIPSIMOM.

JlomomHUTEbHAS KOMIUICKTAIUS: CKaHep I 0OpaOOTKM MSTKUX TKaHEH;
CUCTEMA JBIMOYTAJICHUS.

OO6yacTy TIPUMEHEHUS: B YCIIOCTHO-JUIIEBONH XHUPYPTUU M CTOMATOJIOTHH;
TUHTHBIKTOMUS; (PPEHIKTOMHSI; pa3pe3bl MATKUX TKAHEH, KOAryssaius a(To3HBIX
3B; (POTOKOATYJISLUS JICUKOIUIAKUH; KOAryJsilys TeprHeTUYECKUX BbICHITAHUM;
HKCIIO3UIIMSI UMIUIAHTATOB; JICUCHHE MEPUMMILIAHTUTOB; IPEANPOTE3Hasl MOJr0-
TOBKA; JIETUApATalldsi JEHTUHA; KOaryJsius HEeOOJbIINX T'€MaHTUOM CIIM3UCTBIX
MOJIOCTH PTa; 3amedarbiBaHue QUccyp; yJaleHHe NEPBUYHOTO Kapueca; JICUeHUe
MapoJIOHTO34a; AEIMUTEITU3AIMS; OCTEOTCHES.

Jlazepnl cepun Opus. «Opus DUO» umeer nBa nazepa B OJHOM arrmapare:
CO2 u Er-YAG.

Nznyaenne CO,-nma3epa mpemaHa3HAYCHO Il padOTHl HAa MSTKUX TKaHSX,
Er-YAG — st meuenus 3a001eBaHU KaK MSITKHX, TaK ¥ TBEPJIbIX TKAHCH.

TexHndecKue XapaKTepUCTUKH:

— COz-nazep: mymua BonHel — 10,6 MxkM; MontHOCTE — 110 10 BT, B cymep-
UMITYJIbCHOM pexuMe — 10 200 BT1; mocTaBka M3IIydeHUs C ITOMOILIBIO IOJIOTO
cseroBoja FiberLase;

— Er-YAG-nazep: nnuHa BOJIHBI — 2,94 MKM; DHEpPrusi B UMITYJIbCE —
0,1-100 m/I>x; mocTaBKa U3IydYeHUs C MOMOIIBIO IOJI0ro cBeToBoa FiberLase.

Nznyuenne Er-YAG-nazepa npeaHazHadeHo JJIsl CASAYIOMUX MAHUITYIISIITUI:
0€300JIe3HEHHOT0, IIA/ISIIETO MPENapupOBaHKs KapHUO3HBIX MOJIOCTEHN 0e3 mocie-
TYIOIIEH TPOTPaBKHU 3MANIH; 3aKPBITOTO/OTKPBITOTO KIOpETaxa; ACIMHUTEIH3AINY;
TMHTUBIKTOMUHM; JIOCKYTHBIX ONEpalluii; MOCTAHOBKM HMMILJIAHTATOB; JICUYCHHS
NEePUUMIUIAHTUTA; CTEPUIIM3AIMYA U OYUCTKU PAHEBOTO KaHaa.

K ammapaty npumiaraetcss HaOOp HAaKOHEUYHHWKOB W Hacaaok: k Er-YAG-
na3zepy — camndupoBas KOHHYECKas W MpsMas HACAIKW; IMojas MeTauThdecKas
Hacagka, Kk COy-ma3zepy — pa3nuuHbIE BUIbI HAKOHECYHHKOB TSI KOHTAKTHOMN
1 OE3KOHTAKTHOM paboTHI.

«Opus 20» umeeT Ui HEKOTOpoe oTIMYue B Au3aiine ot «Opus DUOy.

«Opus DUO E» — at0 Er-YAG-nazep st paboThl Ha TBEPABIX U, YACTHYHO,
MSATKHX TKaHsX. FIMeeT Te jke XapaKTepUCTUKH, YTO U HPOUEBBIN Jia3ep B COCTaBE
«Opus DUO» (puc. 3).

Huomnsie mazepsr «OPUS 10», «OPUS 10 White» u «OPUS 5» pabotarot
Ha jyinHe BOJHBI 830 HM; IMTEIBHOCTh HUMIyJbca cooTBercTBeHHO (,05-30
u 0,05-10 mc; momuocte — 0,5-10 u 0,2-5 Bt; Bec — 9,5 m 4,5 Kr cooTBET-
CTBEHHO. Ammaparbl CHaOKEHbI CHEIMAIbHBIMA HAKOHEYHUKAMH JJIsI OTOCHBA-
Hus (puc. 4).
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a /‘ 7] 6

Puc. 3. Jlazeps! cepun «Opusy:
a — «Opus 5»; 6 — «Opus 10»; 6 — «Opus 20»

[To cBoMM xapakTepucTHKaM K 3pOueBbIM Jazepam tuna DUO npubnmxaet-
cs1 apoueBbit azep pupmel «Kavoy «KeyLaser» (I'epmanust), KoTopsiii CHAOXKEH
OpUTHHAIILHBIMA HAaKOHEYHUKAMH JJIsI KOHTAKTHOM KOATyJISIINH.

Hekortopeie Texnuueckue xapakrepuctukm «KeylLaser»: mimmHa BONHBI —
2940 um, yacrtota — 1o 25 I'u, macca — 70 kr. IMeetcst mporpamma, ornpeaens-
Iol1asi MapaMeTphl 7Sl BBIMOJIHEHNS KOHKPETHBIX TEXHOJOTUH (puc. 5).

Puc. 4. «Opus DUO» Puc. 5. «KeyLaser»
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K nazepam 3TOro Kijlacca OTHOCUTCSA cTOMaTosiornueckuit nazep « WaterLase
4,566» (CILA).

TexHruuecKue XapaKTepUCTUKH: JIJIMHA BOJIHBI M3MydeHus — 2780 HM, ya-
crota — 20 I'i, sneprus B ummnynbce — 0-300 Mk, 1ocTaBKa M3Ty4eHUST — BO-
JIOKOHHO-ONTHYECKasl.

dupma «Hoya ConBio» (CIIIA) co3gana cTOMaTOJIOTHYCCKHM armapar
«Delight-Er-YAG» ans paGoTbl Ha MATKUX M TBEPABIX TKAHAX C KOHTAKTHBIMH
HAaKOHEYHUKAMH.

B Hacrosiee BpeMs co3aaHa Lenasi CEpysi JUOJHBIX Ja3epOB ISl CTOMATO-
gorun. IlpakTudeckn 000K AMOAHBIN nazep ¢ anuHOM BoaHbl 810, 830 wmmm
940 HM MOXeT OBbITh HCIIOJIB30BAH B CTOMATOJIOTMH MPHU OMEpALUAX Ha MSITKUX
TKaHSIX WM MPU KOCMETHYecKux onepanusax. Heooxoaumo, 4To0bl OH ObLT cHA0-
KCH COOTBETCTBYIOIIIMMHU HakoHeyHHKaMu. Ammapat «BiolLaser TwLite» (CIIA)
UMeeT COBPEMEHHBIN AM3aiiH, TPOrpaMMHUPYEMBbIN PEKUM (QYHKIUNA U UCTIONb3Y-
eTCs TaKXKe JJI OTOeIMBaHUs 3yOO0B.

TexHuyeckne XapakTepUCTHKHU: JIMHA BOJHBI — 815 HM, MOIIHOCTD —
1-10 Br, paboTaeT B HENPEPHIBHOM, UMITYJIbCHOM pEXUMaxX U B PEKUME OJUHOY-
HBIX UMITYJIbCOB, JJIUTEIBHOCTh UMITyJIbca — 2-9,9 Mc, Bec — 5 KT.

JIABEPHBIE TEPAIIEBTUYECKHUE YCTAHOBKH, BBIITYCKAEMBIE
B PECITYBJIMKE BEJAPYCH

JlazepHble TepaneBTUYECKHUE YCTAHOBKH, Bbllyckaemble B PecriyOnuke bena-
PYChb, BIOJHE MOTYT OBITh UCIIOJIB30BaHBI JJIs JIa3€pOTEpPAMi B CTOMATOJIOTHH.

Hauboiniee npuemiieMbIMU SIBISIOTCSI TEPANIEBTUYECKUE JIa3€pHBIEC anmaparsbl
«Pomamx» u « CHAI ».

Amnmapat «PonHuUK» mpeacTaBisieT coO00i MajgorabapUTHBIN MOJTYIPOBOIHHU-
KOBBI TEPANEBTUYECKUM JIa3ep, UMEIOIIUN TPH JIA3€PHBIX UCTOUYHUKA, TEHEPUPY-
IOIIKMX Ha JyiMHaX BoJiH 670 u 780 HM B HenpepbIBHOM pexumMe U 890 HM — B UM-
nyJbCHOM (pHc. 6).

Kpome Toro, ucrosnp30Ban CUHUN CBEPXBIPKUM CBETOAMO/ C JIMHOU BOJIHBI
470 HM.

B ocHoBe pa3paboTku JAaHHOTO ammapara JEKUT BO3MOKHOCTh 3HAYUTEIIbHO-
ro yCuJeHUs OMOJIOrMYEeCKON aKTUBHOCTU M TEPANEBTUUECKOrO ACHCTBUS Jlazep-
HOTO M3JIy4EHHs 32 CY4E€T KOMOMHHMPOBAHHOTO BO3JECUCTBHS HAa MAaTOJOTMYECKUE
oyYaru M3Jy4eHUs CUHEW M KpacHOU, cuHeW u mH(ppakpacHoi, KpacHOW U MHGpa-
KpacHOM o0JlacTel CreKTpa, a TaKke 3a CUeT COBMECTHOIrO JCHCTBUS JIA3€PHOTO
M3JIy4YCHUS U MOCTOSTHHOTO MAarHUTHOTO TOJISI.

B anmapare npeaycMOTpeHa BO3MOYKHOCTh JMCTaHIMOHHOTO BO3JIEHCTBUSA JIa-
3epHBIM M3IyYEHHEM C TIOMOIIBI0 THOKOTO HAIMPABUTENS IMAPHUPHOTO THUIIA, 00EC-
MIEYMBAIOIIETO Y00HYI0 (PUKCAIUIO JIA3EPHOTO U3Ty4aTeNs Ha PaCCTOSTHUM OT ovara
MOPa)KEHUSI, BO3JICUCTBUSI Ha OMOJOTMYECKH aKTUBHBIC TOYKHU (pediiekcoTeparns).
Ammapat uMeeT Habop MHCTPYMEHTOB, B TOM YHCJI€ U JIJIS1 CTOMATOJIOTHH.
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Puc. 6. Annapat «PonHuk»

Annapatr «CHAI'» oTHOCUTCS K CIEAYIONIEMY MOKOJICHUIO MOJIYIPOBOAHU-
KOBBIX TEPANEBTUYECKUX JIa3€pOB. DTO — MArHUTOJIA3E€PHBIN ammapar, XapakTe-
PU3YIONIUICS MOBBIIEHHON HMHTEHCUBHOCTBIO JIA3€PHOTO U3IIyUYEHUS B IMANa30HE
JUIMH BOJIH, COOTBETCTBYIOIIUX «OKHY IMPO3PAYHOCTHU» OMOJIOTMUECKUX TKAHEH,
4T0 0OecreYrBaeT MUHUMAJIBHYIO TITyOMHY POHUKHOBCHUS U3Ty4YeHHs (puc. 7).

Puc. 7. Annapar «CHAI»

HccnemoBanust aBTOpOB B 0071aCTH TPOHUKAIOIIEH CITOCOOHOCTH HU3KOWHTCH-
CHUBHOIO JIa3€PHOr0 M3JIyYEHUS! MOKA3bIBAIOT, YTO TOJBKO 3HAYUTEIBHO OOJIbIIAs,
YeM Y UMEIOIINXCS JIA3ePHBIX TEPANEBTUYECKUX allllapaToB, MOITHOCTh 00ecredn-
BAET JIOCTATOYHYIO TEPAMEBTHUECKYIO TUIOTHOCTh MOIIHOCTH B TNIyOMHE TKaHHU.

[TockolibKy B IMana3oHe JJIMH BOJIH, ucnonb3dyeMoM B «CHAI ey, norunore-
HUE U3JTy4YeHHUs OMOMOJIEKYJIaMH MPAKTHUYECKH OTCYTCTBYET, TETUUIOBOTO BO3JCH-
CTBHS Ha TKaHU TaK)Ke HE HAOIIIOTaeTCs.
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B anmapare numeetcst 4 cTyneHU JUCKPETHOU PETYJIUPOBKH MOITHOCTH U3JTY-
YyeHUs: 00Jiee HU3KUE BEJIMYMHBI JIJIs1 TIOBEPXHOCTHOM JIOKAIM3allMK, a 00Jiee BbI-
COKHME — JJIsI TITyOOKOM JIOKaJIM3alUK MaTOJIOTMYECKOTo Mpoliecca.

MakcuMaibHasi MOIITHOCTH Jia3epHOTo u3nydeHuss — jg0 500 mBT, yacrora —
10 4000 I'u. AnmapaT MOXET ObITh CHA0XEH Ja3epHBIMU JIMOJAMH C JUIMHAMH
BosiH 810, 980, 1060 Mxm. CBeTonnogHAasi MaTPULIA COCTOUT U3 6 CBEPXBAPKUX
CBETOJIUOZIOB B CHMHEH oOnacTu criektpa nmo 15 mBt. MaruutHas uHIyKIus —
10 20 mTec.

Amnmapat 3¢ (deKTUBeH MpH JCYSHUHN JeTeHEPaTUBHO-AUCTpouueckux 3ab0-
JIEBAaHUH KOCTHO-CYCTABHOU CUCTEMBI.

JIABEPHASI CTOMATOJIOTMYECKAS YCTAHOBKA «OIITUMA»

TpexBoNHOBasE MOJIENb JIA3EPHON CTOMATOJIOTHYECKON YCTaHOBKU «OnTHUMa»
OTKPBIBAET HOBBIE MEPCIEKTUBBI B OT€YECTBEHHON CTOMATOJIOTMYECKON MPAKTHUKE.
Anmapar paspaboran B HayudHo-uccienoBarenbckoMm pecryOnukanckom Y11
«JIOMII» (Jlazepbl B 9KOJOTUHU, MEIUIIMHE, TEXHOJIOTHH) HAYAIBHUKOM Jabopa-
TopuM Ja3zepHbIX cucteM A. M. 3a0a3HOBBIM TIOJI PYKOBOJCTBOM JHUPEKTOpa
npennpusatus, wiena-koppecnonnenra HAH Pecny6nuku benapycs, mpodeccopa
A. I1. [lIxkanapeBuya.

OcHOBHasi KOHCTPYKTHUBHAsI WJes amnmapara 3aKJII04aceTcs B HaJUYUU JIBYX
HMCTOYHUKOB U3JIyYEHUS — HEOJIMUMOBOTO W 3pOMEBOro, MEPBbIN U3 KOTOPBIX pa-
OoTaeT Ha 2 JIMHAX BOJIH.

N3nydenne HEOOMMOBOTO Jia3epa TEeHEepUpyeTcss Ha JiauHax BoaH 1,064
u 1,32 MkM, 3pOUE€BOro — Ha JIJIMHE BOJHBI 2,940 MKM.

MakcumanbHas yactoTa cieaoBanus uMiyiabcoB — 50 ['m y HeoaumoBoro
u 30 ' — y spbueBoro nasepa; WUTEIbHOCTh uMIyiabca — 150-300 Mkc; cmo-
co0 MOCTaBKM M3ITyYEHUS — KBAPIEBbIN CBETOBOJ ISl U3TyYEHUS HEOIMMOBOTO
Ja3epa u JiehkocarnpupoBblidi — sl 3pOUEBOTO.

MakcumasnbHasi CpeHssi MOIIHOCTb H3JIy4eHHUs] cooTBeTcTBeHHO: 30; 20;
5 BT; Tunm HakoHe4YHHMKAa — OECKOHTAKTHBIN; MMEETCS CHUCTeMa IMoJa4ud BOJHO-
BO3JIYIIIHOW CMECH JIJIsl OXJIAXJCHHS TKaHU 3y0a. Tum MpHIENBbHOrO Jlazepa —
KkpacHblid 0,65 MKM; cucTEMa OXJIaXAEHUs — BOJHO-BO3AYIIHAs; Macca armapa-
Tta — He 6omnee 100 kr.

B noctymnHbix nH(GOPMAIMOHHBIX MaTepUaliax Mo Ja3epHbIM CTOMATOJOTHYE-
CKMM yCTaHOBKaM HMEETCS JIUIIb OJWH aHAJOT CTOMATOJOTHMYECKON yCTaHOBKHU
«Ontumay: «Fidelisy ¢upmbr «Fotona» 6e3 ykasaHus KOHKPETHBIX MapamMeTpoB
Ja3epHOTO U3IYYCHUS IIPU PabOTe HA MATKUX U TBEPJABIX TKaHsX (puc. 8).

OCHOBHOE Ha3HA4Y€HHWE YCTAaHOBKHU: HCIIOJIb30BaHUE B aMOylaTOpHOW de-
JIFOCTHO-JIMLIEBOM XUPYPTHH, TEPAIEBTUUYECKOW M OPTONEAUYECKOM CTOMATOJIO-
ruu. Y CTaHOBKA MPOIIUIA METUIIMHCKUE UCTIBITAHUS HAa TPEX KIIMHUYECKUX 0a3ax.

[Ipu mpoBeneHMM WCTHBITAHUN H3ydajdach paboTa YCTAaHOBKH B PEATbHBIX
YCIIOBUSIX B CTOMATOJIOTUYECKOM KaOWHETE MOJIMKIMHUKHI; OTPa0aThIBAIUCh PEXKHU-
MBI BO3ICHCTBUS Ja3€PHOTO M3Iy4eHUs C AMHON BoiHbI 1,06; 1,32 u 2,94 mkwM,
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IpU OMEpaIUAX MO MOBOJY Pa3IUYHOM MATOJOTHH 3yOOB M MSTKUX TKaHEH de-
JIFOCTHO-JIMIIEBOM 00JIACTH.

Puc. 8. Jlazepnas ctomaTonornyeckas ycranoBka «OnTumay

AKCECCYAPBI JJI1 CTOMATOJIOTMYECKHX JIABEPOB

K coBpeMeHHBIM JIa3epHBIM CTOMATOJIOTMYECKUM yCTAHOBKAM IpHUJIararoTcs
CrienuaIbHble CTOMATOJIOTMYECKUE HAKOHEYHUKHY.

Hst COz-nazepoB M3rOTABIMBAIOTCS YIJIOBBIE U TPSIMble HAKOHECYHHUKHU.
B yriioBbIX HaKOHEUHWKAX BBIBOJ M3IYUYEHHUS OCYIIECTBISETCS C MOMOIIBIO 3€p-
KaJIbHO-ONTUYECKUX CHUCTEM.

[IpsiMble HAKOHEYHUKU MOTYT ObITh HeoKycupyromue (M3aydyeHrue J0CTaB-
JsieTCs 4epe3 MOJbld CBETOBOJA) U (hoKycupyrolue (u3iydeHue (QoKycupyercs
CIielMaIbHOM JIMH30M).

Kpome Toro, MMEIoTCs 3HI0AOHTUYECKHAE B TTAPOJOHTUYECKIE HAKOHCUYHUKH,
CHaOXEeHHbIE JIMH30M WM MOJBIMU CBETOBOAaMu Tura Fiberlase.

J1yst 5pOMeBBIX JIa3€POB BBIMTYCKAIOTCS KOHTAKTHBIC M OCECKOHTAKTHBIC CTOMA-
TOJIOTHYECKUE HAKOHECTHUKH.

JlnoHbIE CTOMATOJIOTMUECKHUE Ja3ephl BIMYCKAIOTCA C MPSIMBIMU XUPYPTH-
YECKUMH HAKOHEYHUKAMH, TMApPOJOHTHUYECKUMHU M IHIAOJOHTHYECKUMH, a TaKKe
HAaKOHCYHUKAMU JJIsI OTOSTTMBAaHUS 3y00B.

Hexkotopsie Er-YAG-nazepbl cHaOKeHbI TOIHKO KOHTAKTHBIMH HAKOHEUHH-
KaMl — MPSAMBIMA U W30THYTHIMHU, PACCUUTAHHBIMH Ha OMPENEIIEHHOE KOJIMYeE-
cTBO (10 50) mporteayp, U SBJIAIOTCS PACXOAHBIM MaTepuasioM (puc. 9-13).
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a

Puc. 9. Akceccyapsl AJis Ta3epHON CTOMATOIOTHYECKON yCTaHOBKU «OmTUMay:
a — OeCKOHTAKTHas cToMaTojIorudeckas Hacaaka jaisi Er-YAG-na3epa; 6 — cucreMa JIOCTaBKH
nznydyenus Er-YAG-nazepa

. P . _E:cilatlbn_light655£nl

T RN 2y Fluorescence signal

Control signal

Laser beam

User information

Digital display Loudspeaker

Principle
of operation

B

Puc. 10. ITpunaIun paboTsl HaKOHEYHUKA IpOueBoro yrazepa «KeyLaser» ¢pupmer «Kavoy s
CyOJIMHTBaJILHOTO YAaJEHUSI KOHKPEMEHTOB 3y0a Ha OCHOBE HCIOIB30BaHUS OTpaskeHus (IIroo-
PECIIEHTHOTO CHTHAJIa
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[MpsIMON XMpypruyecknii HaKOHEYHNK

OHA0A0HTUHECKUIA HAKOHEYHUK

HakoHeuHuk ans ot6envBaHus

HakoHeuHuK ans ot6enusaHuns

Puc. 11. Axceccyapsl qist nuoanbix jazepoB «OPUS 10» u «OPUS 5»

C s

e
f
Veaoeou nakonewnui

Venosout nakoneunuk

Yenosoi nakoneunux

==

Tpamoi ghoxycupyiowuic
HAKOHeYHUK

Puc. 12. Axceccyapsr st CO2-na3epoB

Jlunszst das hoxycupyroweeo
HAKOHEeYHUKa

C—

Llemka 0asn nakoneunura

IHdodonmuveckuit
HAaKOHeUHUK

S
Ceemosod onst uzoenymoeo
HAKOHeYHUKa

P

[psamoi nechokycupyrouui
HaKOHeYHUK

e

Ceemosod das npamozo
HAKOHEYHUKA

Iapodonmuyeckuii
HAKOHEeYHUK

p Sy

HoodoHmuueckuis
HaKOHEeYHUK

Junzvt 015 s3ndockonueckoeo
HAKOHeYHUKA

~— ;

g

PEEETIDN  ..000000 cucmena

Jlunzvi dan Hll[)()()()Hmll‘l(’('l\'OZ()
HAKOHeYHUKaQ

Puc. 13. Akceccyapsl a1 5pOHEBOTO J1a3epa

1 - Y3ea nodkaouenus k aazepy
2 - Sauumusiit Koanawox

. BAPHAHTBI KOMIUICKTYIOIIHUX MaTCPHUAJIOB



ITOKA3AHMUS K UCITIOJIb3OBAHUIO JIASBEPHBIX
MEJUIHUHCKHUX TEXHOJIOT'MU B CTOMATOJIOI'MA

[IpumeHeHue ja3epoB B CTOMATOJIOTMM OCHOBAaHO Ha CTPEMJICHHH ClI€TaTh
OTepaTHBHBIC BMEIIATENIbCTBA U MPOIEAYPhl MUHUMAIBLHO TPABMAaTUYHBIMHU, Ma-
71000JIE3HEHHBIMHU ¥ CBECTH K MUHUMYMY KPOBOIIOTEPIO.

Kpome Toro, ¢ moMoupio Ja3epHbIX TEXHOJIOTHI pelaercs 3ajgadya yCKope-
HUS pPEMapaTUBHBIX MPOIECCOB KOCTHOW M MATKUX TKaHEH, (GopMUpOBaHUS Kade-
CTBEHHOTO PyOI1a, TOJYYCHHS XOPOIIEro KOCMETUYECKOTO PE3yIbTarta.

CymiecTByromye ja3epHble anmapaThl JJIi CTOMATOJIOTHMHU IO3BOJISIIOT CIe-
JaTh BHIOOP B MOJIB3Y TOM HIJIM UHOW CUCTEMBI.

Hamnpumep, nis TepaneBTUYECKON CTOMATONOTUU (JICYEHHE MATOJOTUN CIU-
3UCTON MOJIOCTU PTa) JOCTATOYHO UMETh OTHOCUTEIBHO HEIOPOTroi MOPTATUBHBIN
JMOJIHBIN J1a3ep C pa3IMYHbIMU (B 3aBUCUMOCTH OT KOHKPETHBIX MEAMIIMHCKUX
texHonoruit) amuHamu BosiH: 0,81-0,83-0,84-0,94-0,97-0,98 MKM; MOIIHOCTHIO
o 10 Br.

st aMOynaTOpHOM YEeTIOCTHO-JIMIIEBOM XUPYPTHH MOXKET ObITh MPUMEHEH
CO2-nazep, paboTawIMil Kak B HEMPEPHIBHOM, TaK U B UMITYJIbCHOM PEKHUMax
¢ MomHOCTRIO 10—15 Bt. M3nydyenue HEOOMMOBOrO Jiazepa € JUJIMHOW BOJIHBI
1,06 mxM nmaet xoporuit 3P peKkT pacceueHus U HOTOKOATYISIINHI MITKIX TKaHEH,
a TAaK)K€ MOKET OBITh UCIIOIB30BaH MPU MATOJOTMU KOCTHOM TKaHHU.

DOpbueBbie Ja3epbl Kak HanboJiee COBPEMEHHBIC alaparhl JJii CTOMATOJIO-
TUU B 3aBUCUMOCTH OT PEXKUMOB U3TyUYEHHsI MOTYT paboTaTh Kak Ha MSTKHUX (pac-
CEYEHME), TaK U Ha TBEPJbIX TKAHSIX (3y0, KOCTb).

daxkTopsbl, onpeaeasOIIe BHIOOP THIIA Ja3epa Uil pPa3jJMYHbIX pa3e-
JIOB CTOMATOJIOTHH:

1. AHanu3 CHEKTPAIbHBIX XapaKTEPUCTUK JOMHHUPYIOIIETO Xpomodopa
OMOTKaHU — BOJIBI, THAPOKCHAIATHTa, TE€MOTJIOOMHA, MeJaHWHA (3aBUCHUMOCTD
MOTJIONICHUS OT JJTMHBI BOJIHBI A).

2. I'myOouna nmponukHOBeHuUs cBeTa (N) B TBepabie niu MArkue OMOTKAHU.

3. O6bem 6uoTkanu (V), HarpeBaeMblii Ta3ePHBIM CBETOM.

4. Temneparypa (T), HeoOxoauMas JJisi JOCTHOXKEHHUS 3aJaHHOTO MEIUIIMH-
ckoro 3¢ dekra, MOIHOCTh (P) wiu sHeprus JazepHoro mydka (E).

5. Tepmudeckoe BIUSHHE Ha OKpyKaronue TkaHu (Ah), HenpepbIBHBIN, UM-
NyJIbCHBIM WM KOMOMHUPOBAHHBIN pEKUMBI paOOTHI Ja3epa.

6. JlocTturaemslii MeaUIMHCKUN 3P HEeKT — TpenapupoBaHue, adiamus, Koa-
TYJIAIUS — U €70 ONTUMU3AIHS.

JlazepHasi cTOMAaTOJIOTHSI HE HAIleJieHa Ha 3aMelieHHEe OOBIYHBIX METOJIUK,
OHa MPENINOAracT JOMNOIHUTEIbHBIE MPEUMYIIECTBA IO CPABHEHUIO C TPaAMIIU-
OHHBIM JICUCHUEM.

Wznydenne ¢ nouHOM BomHBL 1,06; 1,32 MKkM o0namaeT KoOaryJasiMOHHBIM
¢ dexToM U, B MEHBIIICH CTENEHH, CBOMCTBOM pacceueHus TKaHed. [IpoHukaro-
masi crocoOHOCTh n3nydeHus 1,06 MKM B MSTKUX TKaHSIX MPU OJIMHAKOBBIX Tapa-
MeTpax MOIITHOCTH, SHEPTUU B UMITYJIbCE U JTTUTEILHOCTH UMITYJIbca OOJIbIIE, YEM
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y U3Jy4eHHUsI C JUIMHOU BOJIHBI 1,32 MKM, ciieoBaTeIbHO 00jiee BhIpakeHa Koary-
JSIUMOHHAs CIOCOOHOCTh M 30HA Hekpo3a. [loaToMy mpu HaIMuUKM KPOBOTECUEHUS
B 30HE OIEpPATHBHOIO BMEIIATEIbCTBA MJIsi PACCEUEHUs TKAHEW OTHOCUTEIHHO
Oospiiero oobema (00poKkavecTBEHHBIE 0O0Pa30BaHus) MPEUMYIIIECTBO UMEET U3-
Jy4yeHue ¢ JJIMHOM BoJHBI 1,06 MKM, /i OoJiee maasuiel Banopu3auu — U3iy-
YEHUE C JJIMHOM BOJHHEI 1,32 MKM.

W3nydyenne ¢ IIMHOM BOJHBI 2,9 MKM ITPOHHMKAET B TKAHHW Ha IIyOMHY He-
CKOJIBKHX JECATKOB MUKPOH. OCHOBHOM 0COOECHHOCTHIO U3ITyUCHHS IPOUEBOTO J1a-
3epa SABJIETCS CNOocO0 adialMK TKaHEW, Ha3BaHHBIN JIa3€pHON TMAPOKUHETUKOM.
I'uagpokuHeTMKA — 3TO TpOIECC yAaleHUs OMOKAIbIU(UIUPOBAHHON TKaHH
NyTeM ONTHUMHU3ALHUUA MOTJIOLMIEHUS 3HEPIHMH PACIBUICHHBIMH YaCTHIIAMH BObI
(BomHO-BO3ayIIHAA cMech). [Ipu 3TOM 3apshKEHHbIE SHEPrHEe MUKpPOYACTHIIbI
IpPUOOPETAIOT CIIOCOOHOCTh TOYHO M aKKypaTHO YJAISATh TKaHU. YacTHUIIbI BOJbI
SIBJISIFOTCS 3aPSPKEHHBIM areHTOM, YJAJISIONUM «TKaHb-MUILICHbY.

bnaronaps nmogade BOJHO-BO3AYIIHOM CMECH Ha ONTHYECKUI CTOMAaTOJIOTH-
YeCKUIl HAKOHEYHUK MPH IEUCTBUU U3ITyYEHUS Ha MATKUE TKaHU 00s1eBoi 3 deKT
OTCYTCTBYET, aHecTe3un He Tpedyercs. JuckoMdopT BO3HMKAET peAKo, TaK Kak
SHEPIrUI0 aJcopOUpyeT >KUJKOCTh Ha KJIETOYHOM ypoBHE. B 3ToM 3akiouaercs
cyThb ¢oToabmaum.

[TopaxkeHHBIN KapuecoM JEHTHUH COACP>KUT OONBIIONW MPOIEHT BOABI U TO-
TOMY yAaligeTcsl B OOJibLIEH CTeneHu, 4em 310poBbii. HegocraTtok sazepa 3Toit
JUTMHBI BOJIHBI, C OJJTHOM CTOPOHBI, 3aKJIIOYAETCS B OTHOCUTEIBHO 00JIee MENJICH-
HOM IO CPaBHEHHUIO C BpallalOIIUMUCI UHCTPYMEHTAMU MCCEUYEHUEM KapHUO3HOU
TkaHu. C Apyroi CTOPOHBI, PU UCHOJIb30BaHUHU 3POUEBOr0 ja3epa MOBPEKIACHUE
NOJJIEKAIINX TKAHEW MEHEE BBIPAXKEHO.

N3nyuyenue Bcex nazepos, Onaropaps ¢pororepMuyeckomy 3¢ eKTy, okasbl-
BaeT OaKTEpULUIHOE JIEHCTBUE.

Takum 00pazom, NPEUMYILIECTBEHHOE HCIIOIb30BaHHE 3POUEBOIO Jlazepa —
TKaHU 3y0a.

OCHOBHBIE IT0OKa3aHUs K IPUMEHEHUIO JIA3€PHBIX TEXHOJIOTUI: THHIMB3KTOMMUS;
(bpeHsKTOMHUS; pa3pesbl; JIeYeHHE aPTO3HBIX $3B; JIEMKOIUIAKHS; TepreTHYecKue
BBICBIIIAHUS; MEPUUMILIAHTHUT; MPEANpPOTETUYECKas MOATOTOBKA KOCTHOM TKaHW;
ylaJeHue MOPaXEHHOTo ACHTHHA; T€MaHTMOMBI; 3aredarbiBaHue (uccyp 3y00B;
CTepUIM3allMsl KOPHEBOIO KaHaJIa; KOATYJISILUS MyJIbIbL; J€3MUTEIN3alus JOCKYTOB
IPU JICYEHUH MAapPTUHAIBHOIO IEPUOJOHTUTA; CHUKEHUE UYBCTBUTEIILHOCTH 3y0O0B.

[IpeumyiiecTBa Jla3epHbIX TEXHOJIOTHIL: Oojee OepekHOe yIaaeHUue Kapuo3-
HOU TKaHW; OTCYTCTBME BHUOpaluu (B OTJIMUKE OT OOpa), BCIEACTBHE YETO HE IO-
SBJISIIOTCS. MUKPOTPEUIMHBI SMalld, HE HarpeBaercsi 3y0; OTCYTCTBHE MeXaHW4Ye-
CKOTO JaBJICHMS;, MOCTIJIOMOMPOBAaHHBIX OOJIel; CyXOe OMNEepalroOHHOE II0JE;
BO3MO>KHOCTb BBITIOJTHEHUS JIIOOBIX MPOLEAYpP HAa MSTKUX TKaHSAX; YCKOPEHHOE
3aKMBJICHHE; CTEPUIIM3ALMUS ONEPALMOHHOIO TOJISL; OTCYTCTBUE PHUCKA IEPEKPECT-
HOUM MH(EKINH; JIETKUI TOCTYM K JI0001 30HE JICUCHHsI; MAaKCUMAIbHBIA KOM(OPT
JUIs Bpaua; yJajieHue KapuO3HOW TKaHW; Je3MH(EKIUs paHeBOro KaHaja; oOpa-
00TKa MapOJOHTAJILHBIX KAPMAHOB.
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B Hnactosimiee Bpems coszmanbl Er-YAG-nmazepsl 11 paboThl Ha MATKHX
Y TBEP/bIX TKAHSX.

[IpeumyiiecTBa 3pOUEBOro Jiazepa: MpaKTUUECKU 0e300J1e3HEHHAS TPOLEAY-
pa; OTCYTCTBHE CTpaxa rnepej; OOpMalInHOM, «CMa3aHHOTO CIIOs» Mpu 00padoTke
KapHUO3HOM TMOJIOCTH U MOTPEOHOCTU MPOTPaBIMBAaHUS TKaHEH 3y0a mepe mocra-
HOBKOM TJIOMOBI (TIO TAaHHBIM JIUTEPATYPHI, TPH OCMOTPE TI0]T MUKPOCKOIIOM CTEH-
KU KapHO3HOM MOI0CTH, 00pab0TaHHON BHICOKOCKOPOCTHOM TypOMHOM C aiMa3HbIM
OOpoM, MaeT MpsAMYI0, TIaJKYyI0 TMMOBEPXHOCTb, TaK HA3bIBAEMBIM «CMa3aHHBII
ClIOi», 4TOo TpedyeT NpOTpaBiIMBaHUSA OPTOPOCHOPHON KHUCIOTOM A aAre3uu
mIoMOUpoBOoYHOTO Matepuana). CTeHku V-00pa3HOi MOJIOCTH, TTOATOTOBICHHOMN
HpOMEBHIM JTA3€pPOM C MmapaMmeTpamMu BosaencTBus: sueprust — 700 mJIx, gactoTta
noBTOpeHus uMityibcoB — 10 ', narot rpy0yro HepaBHOMEPHYIO ITOBEPXHOCTb.

[To maHHBIM JUTEPATYPHI U UCXOJA U3 JIMYHOTO OMBITA, AJIS BHITIOJHEHUS OT-
JEbHBIX JICUEOHBIX MEPOIPUSATUHN C MOMOIIBIO COBPEMEHHBIX IPOMEBBIX JIA3€POB
U CHEeIUaIbHBIX HAKOHEYHUKOB 1€J€CO00pa3HO UCIMONb30BaTh CIEAYIOIIME Mapa-
METPBbI U3ITYUCHHUS:

— yJlaJeHue Kapuo3HOTo JeHTHHA (dHeprus B ummynbce — 150400 m/Ix,
gacTtoTa — 2-3 ['m);

— yJlajgeHue IUIOMOMpPOBOYHOTO Marepuana (SHepruss B HMIIYJIbCE —
200—400 m]Ix, gactora — 1-3 I'm);

— KOHJIUIIMOHUPOBaHUE JeHTHHA (dHeprus B ummynbce — 350 Mk, gacTo-
ta — 2—10 I'm);

— 3anevarbiBanue guccyp (dHeprus B ummyibce — 120-220 m/[x, gacto-
ta— 2 ['m);

— crepuin3anus kaHaja (3Heprus B ummynbce — 50 Mk, yactora —
6-15 I');

— pa3pes, ucceuenue (dHeprus B umiyisce — 60 mJ[k, yactora — 10-15 T');

— abnanus JEUKOTIaKui, Teprieca, TUIEePKepaTo30B (IHEPTUSI B UMITYJIHCE —
60-350 mmx (pacokycupyromnuit HakKOHEYHHK), yactota — 1-10 I'my);

— paspe3 cnusucroi (9Heprus B mmnyiabce — 100-140 m/Ix, gacrora —
10-15T'm);

— ynajneHue uMIianTaTa (3Heprust B ummyiabce — 160-250 m/Ix, vactota —
4-10 I'm);

— ncceueHue (pUOpPOMbI KOHTAKTHBIM HAKOHEUYHUKOM (PHEPTHUsl B UMITYJIbCE —
130-190 m/Ix, wactora — 10-15 T'm);

—neuenue padH (dHeprus B wmmmyiabce — 130-190 m/lx, wactrora —
10-15 T'm);

— pacceuenue y3neuku (dHeprus B umnyibce — 100-140 m/Ix, wactora —
6-15 I'm);

— pe3eKIms BepXyIKu KOpHs 3y0a (sHeprusi B ummnynbee — 450 m/Ix, va-
crota — 4-6 I'n);

— ynaneHnue 3yOHbIX kamHel (aHeprus B ummnysbce — 100-160 mJ[x, yacto-
ta— 6-15 I');
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— OCTPBIN MyJIBITUT, ITyOOKHUi Kapuec (3Heprus B ummyibce — 150-250 m/[x,
yacrtota — 15 I'm);

— yIaJICHuEe KOPOHKOBOM IMyJIbITbI (9HEprust B ummynbce — 250 mJx, gacTo-
ta — 15 'ty O6e3 cnpes);

—adTo3HbIN ctoMaTtuT (3Heprusi B ummynbce — 60-120 m/x, yactora —
1-4 TI'm).

CoBepIIeHHO HOBOW TEXHOJIOTHEH, KOTOpast MOXKET ObITh peain30BaHa C I0-
MOTIIbIO JUOIHBIX J1a3epoB ¢ JIMHON BOHBI 830 1 980 HM, sABIsIETCS OTOSTMBAaHUE
3yOOB.

JlazepHoe u3nMydeHHE AOCTAaBISECTCS TMOKMMU ONTOBOJOKOHHBIMU CBETOBO-
JaMHU CO CIEIUaIbHBIMU HaKOHEYHUKAMU. MOITHOCTD M3Ty4eHUsI COOTBETCTBCH-
o 0,5-10 u 0,5-5 BT.

TexHonorusa mnpeaycMaTpuBaeT MpUMEHEHHE OHMOCOBMECTHMOIO JIa3€pHOTO
resisi, pa3paboTaHHOTO JJIS aKTUBAIIMM XUMHYECKOW peakiuu, HeoOXOIUMOM st
O0TOENMBAHUS U3IIyYEHHEM JTUOJIHOTO Jiazepa. MOHOXPOMHBIN Jla3epHBIN JTy4 ak-
TUBHUPYET 3aJIaHHOE OlepanuoHHoe mose. [Ipu 3ToM HarpeB sMaiu MpPOUCXOJUT
6onee yem Ha 2 °C. AHecte3us: He TpeOyercs. Pe3ynbrar nosBisercs B TeUCHUE

30 muH (puc. 14-16).

Puc. 14. V-o0pa3Has MOJI0CTh, MOATOTOBIEHHAS BHICOKOMHTEHCUBHOW TYpOUHOM C aIMa3HBIM
6opom. [ToBepXHOCTH CTEHOK MpsiMasi, T1ajikasi, MepIeHIUKYIIpHas BHEIIHEN TOBEPXHOCTH 3y0a

(yB. x20)

Puc. 15. V-06pa3Has monoctb, noarotorieHHas Er-YAG-nmazepoM ¢ mapameTpaMu BO3JICHCTBUS:
sneprus — 700 m[x; uacrora — 10 T'. IToBepxHOCTH CTEHOK Ipydast u HepoBHast (yB. x20)
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Puc. 16. IIpenapupoBanue kapuo3nbix nonocreit Er-YAG-nazepom:
a — TIpUIIeeYHbINA Kapuec 3y0a; 6 — addext Boznerictus «Opus 20» Er-Yag, 12 umri/c, 450 Ix

JA3EPHBIE TEXHOJIOT MU B OPTOIEIUYECKON
U TEPAIIEBTUUYECKON CTOMATOJIOTUH

JIABEPOTEPAIIMS B PETEHIIMOHHOM IEPUOJE OPTOJOHTHYECKOI'O JIEYEHU S
MHOCJIE KOMITAKTOCTEOTOMUU

N3BecTHBI CIOCOOBI ONTUMHU3AIIMM YCIIOBHM OCTEOT€HE3a B PETEHIIMOHHOM
MepUoJiec MyTeM MEIMKAMEHTO3HOI'O BO3JCHCTBUS HA IPOIECChl, OCHOBAHHbBIC Ha
HCIIOJIb30BaHUHN B MEPUOJ] OPTOJOHTHYECKOTO JICUCHUS Y B3POCIBbIX BUTaMUHA B
U MperapaToB MapraHiia, MarHUTHOTO TOJIs M YiIbTpa3Byka. Bce oHM HampaBiieHbI
Ha CTUMYJIALIMIO OOMEHHBIX MPOIECCOB B OpraHU3Me, CIIOCOOCTBYIOIIUX COKpaIlle-
HUIO Tleproja 00pa3oBaHMs U BOCCTAHOBJICHHUS KOCTHOM TKaHU IOCJIC KOMITAKTO-
CTEOTOMMH C IIEJIBIO0 CO3/IaHUS 0JIaronpHUsATHBIX YCIIOBUM VIS TIEpEeMEIeHHs 3y00B.

[Tocne mpoBeeHMs] XUPYPrudecKon onepanuu (KOMIaKTOCTEOTOMUN) U aK-
TUBHOTO OPTOJAOHTHUYECKOIO JICYEHHUSI C MOMOIIbI OPTOAOHTHUYECKUX amllapaToB
Ha OINEPUPOBAHHYIO 00JIaCTh OMJIATEPATIBHO BO3JCUCTBYIOT U3IyUYCHHEM TeIuii-
HEOHOBOTO Jla3epa C JJIMHOW BOJIHBI 632,8 HM, MJIOTHOCTHIO MOTOKA MOIIHOCTH
120-130 MBT/cM? ¥ M3IyYeHHEM TIelMii-KaJMHEBOTO Ja3epa C JJIMHON BOJHEI
441,6 HM, TUIOTHOCTBIO MOTOKa MomrHOCTH 80—90 MBT/cM2. DKCHO3UIINS BO3ICH-
CTBHSI KOMOMHHUPOBAHHOTO OOJydeHHUsI Ha OAHY TOUYKYy coctaBiseT 0,5—-1 muH 3a
OJHY mpouenypy. Bo3nelcTBrue OCyIECTBISIIA €XKEIHEBHO, 00IIee KOJIUYSCTBO
nporeayp — 8-12 Ha oauH Kypc JICUeHHUsI B peTeHIMOHHOM niepuoe. [Ipu stom
CyMMapHO€ €XEIHECBHOE JIa3epHOE BO3JICHCTBUE HA BCE TOYKU B 30HE OIEpaIuu
B TCUCHHE OJIHOM IIPOIEAYpPHl HE JOJDKHO MPEBBIMATh 15 MHH, Kypc JICUCHHS
npeaycMaTpuBall npopeacHue 8—12 takux nporenyp. MHorna mis obecrniedeHUs
HeoOxoaumMoro dddexra oTHOTO Kypca JedeHus: ObUIO0 HEAOCTaTOYHO. TakuM ma-
IUEHTaM Tiocjie 15-7HEeBHOrO TmepephiBa MPOBOAWIM JIOMOJIHUTEIBLHO —eIle
4-5 poueayp.

Bo3sgeticTBre Ha 00J1acTh ONEPATUBHOTO BMEIIATEILCTBA OCYIIECTBIISIIN U3-
Jy4YEHUEM TeIMi-HEOHOBOTO W T'eIuN-KaJMHUEBOIO JIa3epoB JIMOO OJHOBPEMEHHO,
100 nmooyepeaHo ¢ uHTepBajgoM ot 0,5 10 1 MUH MeXTy BO3AEHCTBUIMM.
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PeTeHIMOHHBIN NEpUOJ JIEYeHUsT COCTABIsEeT OT 8 10 12 nHel u cuuTaercs
3aKOHYEHHBIM II0CJI€ TIOJIHOM CTaOWIM3alMU TEeMOJMHAMUKUA W HOPMAJIU3aluu
OOMEHHBIX MPOLECCOB B MEPUOJOHTE MEPEMELIEHHBIX 3yO0B, a TaK)Ke IOCIIE HC-
4Ee3HOBEHMSI BOCIIAIIUTEIBHBIX IPOLIECCOB B OKOJIO3YOHBIX TKAHSIX MEPUOIOHTA.

HeoOxoaumo 3aMeTuTh, 4T0, Kak MpaBUIO, aKTUBHBIN OPTOJOHTUYECKUN Te-
pPHOJ JIEYECHHUSI C IOMOIIBIO HAKIAABIBAEMBIX OPTOJOHTHYECKUX alllapaToOB HAYM-
HAalOT Ha 7-€ CYTKM IIOCJI€ IPOBEIECHUsS XUPYPTHUECKOM KOMITAKTOCTEOTOMHUH
Y poBOAT B TeueHue 21 nus. Ha 29-i nenp nociie onepanuy NanueHTy yCTaHaB-
JMBAIOT PETEHLIMOHHBIN OPTOJAOHTUYECKUN anmapar U B TedeHue 8 win 12 nHen
(cootBercTBeHHO 1 mim 1,5 kypca nedeHus) ¢ 15-qHEBHBIM IEPEPHIBOM IOCIE
NEPBBIX 8 AHEH JICYCHHs], OCYIIECTBISIOT OuaTepaibHOe KOMOMHUPOBAHHOE BO3-
JeICTBUE IByMS TUIIAaMHU JIa3€pOB HA 00JIACTh paHee MPOBEJEHHOTO ONEPATUBHOIO
BMEIIATEIbCTBA [0 ITOJHOTO BOCCTAHOBIICHUS KOCTHOW TKAHWM B IPOONEPHUPOBAH-
HOW 00J1acTy, a ClIe0BaTENbHO, MOJHON CTaOUIN3alun 3y0OB M O0JIE3HEHHOCTH
IIPU MIEPKYCCHH.

Taxum o6pa3om, oO11ast MPOJOIKHUTEILHOCTD JEUEHUsI OT MOMEHTa OCTYII-
JeHust OOJIBHOTO J0 MOJIHOTO €r0 BBI3JOPOBIEHUS COCTaBiseT OT 36 A0 55 nHel
Y 3aBUCUT OT BHUJa aHOMAJIMU WM JeopMallui U pa3MepoB 00JacTH XUPYypruye-
CKOT'0 BMEIIATEIIbCTBA.

[locne nmpoBeaeHUsT KOMIUIEKCHOTO JICYEHUSI C UCIIOIb30BAHUEM H3IIYYEHUS
IBYX (TeNuii-HEOHOBOTO W TeJIMK-KaJMHEBOr0) Ja3epOB Mbl HAONIOAAINA BbIpa-
YKEHHBIA MPOTUBOBOCHAIUTEIbHBIA U MPOTUBOOTEUHBIN (DPEKT, HOpMATU3AIUIO
MHUKPOLMPKYJISIUN, 3HAYNTEIBHOE CHUKEHHUE IPOHUIIAEMOCTH CTEHKH COCYIOB
B 00JIaCTH JIE4eOHOTO BO3ACUCTBH.

BoccranoBieHue KOCTHOM TKaHU IIPOMCXOIUIIO YK€ IOCIIE MPOBEACHUA OJI-
HOTr0 Kypca OMi1aTepajbHOr0 BO3AEHCTBUS KOMOMHUPOBAHHBIM H3ITyUYEHUEM JBYX
(renuii-HEOHOBOTO U TeIHI-KaJIMUEBOT0) J1a3epOB Ha 00JIACTh MPOBEIECHHOTO OTIe-
PaTUBHOTO BMEIIATENbCTBA.

JIABEPOTEPAIIUSA IO OPTOJAOHTUYECKOI'O JIEUEHUA U B ET'O PETEHIIUOHHOM
HEPUOJE C UCITIOJIB3OBAHUEM OPTOJOHTHYECKOI'O AIIITAPATA

B aktuBHOM mepuoje jeueHusi OOJLHOTO MEPUOJIOHT MepeMerniaeMoro 3yoa
NOJIBEPraroT OUIaTepabHOMy KOMOMHUPOBAHHOMY OOJIYUEHHIO T'€JINii-HEOHOBBIM
Ja3epoM € JJIUHOW BOJHBI 632,8 HM, IUIOTHOCTBIO TMOTOKA MOIIHOCTH
230-250 MBT1/cM? M renmii-KagMHEBBIM JIa3€pOM C JUIMHOM BONHBI 441,6 HM,
IJIOTHOCTBIO MOTOKAa MomqHocTH 120-130 MBt1/cM?. B peTeHIMOHHOM NEpUOJE
MCIOJIB3YIOT TeIUK-HEOHOBBIM JIa3ep C JIIMHOM BOJHBI 632,8 HM, INIOTHOCTHIO TO-
Toka MomHocTH 80—100 MBT/cM?, skcnosunmeii 0,5-1 MMH Ha TOYKY ¢ KOJIMYE-
cTBOM Iporeayp 8—9 Ha 1-2 Kypca neyeHus B akTUBHOM niepuoze u 1-1,5 kypca
JICYEHUS B PETCHIIMOHHOM MEPUOJE.

[IpenBaputenbHO MPOBOAAT caHAIUIO MojocTH pra. [locime moixHOTO 06CIE-
JIOBaHUS MALUEHTY U3TOTABIMBAIOT OPTOJOHTUUYECKUN ammapar (CKOoJb3dIas ay-
ra, Kamnmna, MeK4eJIl0CTHas TAra, INIACTUHKU C PACIIMPSIOIMMHA BUHTaMU, alapar
OHIJ1s, OPTOAOHTUYECKUE KOPOHKH U T. [I.) JIJIsl IEPEABUKEHHSI aHOMAJIMITHO pac-
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MOJIOKEHHOTO 3y0a B 3yOHYI0 Ayry. [locie dukcanuu opToJOHTHYECKOTO anmnapa-
Ta ¥ BO3JICUCTBUS HAIPABJISIOIICH CHUJIBI MAIMEHTY Ha3HAYal0T 00JIydeHHE CBETOM
reJIMi-HEOHOBOTO U T€IMK-KaJIMHEBOIO JIa3€POB C BbIILICYKa3aHHBIMU MapaMeTpa-
MU. B 30HY 00JydeHUsT BKIIOYACTCS MEPUOJOHT IJIAHUPYEMBIX K TMEpEeMENIeHUI0
3y00B. BozneiicTBUe MPOBOAST A0 YCTAaHOBJICHUS aHOMAJIUHWHO PaCIOI0KEHHOTO
3y0a B 3yOHYI0 Ayry. Ha 3Tom 3akaHYMBaeTCs aKTUBHBIA MEPUOJ OPTOJAOHTHYC-
CKOTO JICUCHHS: aKTUBHOE IEPEMEIICHNE aHOMAJIMMHO PACIIOJOKECHHBIX 3y0OB.
Yarie akTUBHBIN NEPUOJ JICUCHHS 3aKAaHUYMBAETCS B KOHIIE BTOPOTO Kypca, U €ro
MPOIOIKUTEILHOCTh 3aBUCUT OT BHJa aHOMAJIMU, MECTOMOJIOKEHUS 3y0a B 3y0-
HOM PSTy ¥ KOJIMYECTBA TIEPEMEIIAeMbIX 3yOOB.

[Tocne ycranoBneHus 3y0a B 3yOHYIO AyTy (B HOBOM ITOJIOKEHNN) HAYUHACT-
Cs PETEHIMOHHBINA Tepuoa (yKperieHue 3y00B B HOBOM ITOJIOKEHMH), JUISl YETo
M3TOTAaBJIMBACTCSl OPTOJOHTHUYECKUN PETCHIIMOHHBIA anmapar. B 3ToT mnepuon
BO3JICHCTBYIOT CBETOM T'€IMH-HEOHOBOTO Jla3zepa B 00JIaCTH MepeMeIiaeMbIX 3yO0B
C IMJIOTHOCTBIO ToToka MomHocTH 120—130 MBT/cM? 1 skcrosumueii 0,5—1 MuH Ha
OJIHY 00JIaCTh BECTHOYIISIPHO M IeJui-KaJMHUEBOro Jia3epa C IIOTHOCThIO TTOTOKA
momHoctH 80-90 MBT/cM? 1 skcnosunmeli 0,5-1 MUH ¢ OpajbHOM CTOPOHBL. Bo3-
JIEWCTBUE MPOBOJAT €KEAHEBHO B TeueHHe §—9 mpoueayp Ha oauH Kypc. Beero
B PETEHLIIMOHHBIM NEPUO MPoBOIAT 1-2 kxypca ¢ 15-gHeBHBIM mepepsiBoM. Pe-
TEHIIMOHHBIM MEPUO]T MOKHO CUMTATh 3aKOHYEHHBIM MOCJIE TOJHOW CTa0OUIN3aIun
MEePEMEILICHHOT0 3y0a B HOBOM, MPABUJILHOM TOJIOKEHUHM U HOPMaJIU3allui reMo-
JTWHAMUKA U OOMEHHBIX IIPOLIECCOB B MEPUOAOHTE MEPEMEIIEHHOTO 3y0a.

ITPUMEHEHUE HU3KOMHTEHCUBHOI'O UH®PAKPACHOI'O JIASEPHOI'O
W3JIYYEHMS TP KOMIJIEKCHOM JIEUEHUM JJE®OPMALIMIA BEPXHEN YEJTIOCTU
B COOPMUPOBAHHOM IIPUKYCE Y MAIIMEHTOB ITOCJIE OIEPAIIMI ITO IIOBOIY
CKBO3HbIX PACIHIEJIMH I'YBbI 1 HEBA

JI1s cokpanieHusi CpoKOB OPTOJAOHTUYECKOIO JICYEHHSI M TIOJTyYEHUsT YCTONYH-
BBIX PE3YyJbTATOB HEOOXOAUMO PaHHEE BOCCTAHOBIIEHUE KOCTHOM TKaHU B PETEH-
LMOHHOM neproae. 1 3T0ro Hy>KHbl pETEHIIMOHHBIE aIllIapaThl, a TAKKE CO3/IaHUE
ONTUMAJIBHBIX YCJIIOBHI JUISl alllIO3UIMK KOCTHOM TKaHU IOCJE MPOBEAEHHOIO aK-
TUBHOI'O OPTOJOHTUYECKOTO JiedeHUs. C 3TOW LEJIBI0 BO3MOYKHO HCIIOJIB30BAaHUE
HU3KOMHTEHCUBHOTO JIA3€PHOTO U3JIy4eHUs] HH(PAKPACHOTO AHANa30Ha.

KocTHas TkaHb aibBEOJISIPHOTO OTPOCTKA Y MAI[MEHTOB C BPOXKJIEHHOM MaTo-
jgoruei ryObl U HeOa OMOJIOTMYECKH HEMOJIHOLEHHA, MPOLIECChl PenapaTuBHOTO
OCTEOreHe3a 3aMEIJICHHbI, YTO CBHUJIETEILCTBYET O HAPYIIECHUH pEereHepaluy Ko-
CTHU B y4acTKax, OJABEPTrHYBIIMXCS ONEPATUBHOMY BMEIIATENILCTRY.

[locne mpoBENEHHOW KOMITAKTOCTEOTOMHHM WU OPTOJOHTHUYECKOTO JICYEHUS
Ha0JII0JaeTCsl 3HAUUTEIbHAs TIOJBUKHOCTh 3yOOB, KOTOpasi COXpaHsSIETCS Ha MPo-
TSOKEHUU JUTUTEIBHOTO MTPOMEKYTKAa BpeEMEHU. MeIEHHO MPOXOISAIIYIO ITOBHK-
HOCTb 3y0OOB MOYKHO TaKke OOBSICHUTH YCyryOJeHHEM U 0e3 TOro HapyIIEHHOTO
KPOBOCHA0)XEHHUS aJbBEOJISIPHOIO OTPOCTKA M IEPHOJOHTa 3yOOB, BBI3BAHHOTO
OIEPAIlMOHHOW TPABMOM U OPTOJIOHTUYECKHUM JICUCHUEM.
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JIns cokpanieHusi CpoOKOB BOCCTAHOBIIEHUSI KOCTHOM TKAaHM IOCJIE MPOBEACH-
HOTO OPTOIENO-XUPYPTrUUYECKOTO JICUEHUsI aHOMAJIUKA U JepopManuii 4enroCcTHO-
JIMIIEBOM 00JIACTH B MOCJIETHEE BPEMSI LIUPOKO UCIIOIB3YETCS Ja3epHOE U3TyUECHHE.

B Hacrosiiiee BpeMst SKCIIEPUMEHTAIbHO U KIIMHUYECKU 00OCHOBAHO MpPUME-
HEHUE TeINii-HEOHOBOTO Jia3epa B KOMIUIEKCHOM JICUEHUU 3yOOYENIOCTHBIX aHO-
MalIuii U AeQopMalii ¢ 1eIbl0 ONTUMHU3ALMN OCTEOTeHEe3a B PETCHIIMOHHOM I1e-
pHOJie OPTOAOHTUYECKOTO JICUCHHUS.

B nocnennue ronapl OONBIION MHTEPEC B HAYYHOM M MPAKTHUYECKOM ILJIaHE
BBI3BIBAIOT MOJIYIPOBOJAHUKOBBIE HH(PpAKpacHBIE JIa3ephl, KOTOPHIE 00JI1aTal0T Ps-
JIOM TPEUMYILECTB IEpe]] NeIril-HEOHOBBIMU JIa3epaMu: 3JIEKTPOOE30MacHOCTb,
BBICOKAsI SKOHOMUYHOCTh, MaJIOTA0apUTHOCTD, TUIyOMHA TPOHUKHOBEHUS B TKaHU
10 7 cM. Jlis TOCTHXKEHHsT OTHOTO U TOro ke 3 dekra TpedyeTcs: MEeHbIIee KOJIU-
YECTBO U JJIUTEIBHOCTH MPOIEAYpP MO CPABHEHHUIO C OOJyYEHHEM TelMi-HEeOHO-
BBIM JIA3€POM.

[TpuHIMI TaTOreHeTUYECKO MHOTO(GaKTOPHON Tepanuyi HU3KOMHTEHCUBHOTO
uH(PaKPaCHOTO JIA3EPHOTO U3TYUYEHHUS] OCHOBAH Ha Pa3jIMYHbIX €r0 CBOMCTBAX, /1a-
IOIUX BBIpOKEHHBIA TepaneBTudyeckuil 3ddexr. MHOropakTopHbIi MeXxaHU3M
JAHHOTO M3ITyYEHHUs MPOSIBISETCA B MPOTHBOBOCHAIUTEILHOM JIEHCTBUU, BOCCTA-
HOBJICHUU TOHYCa COCYJOB M IMPOHMIIAEMOCTH COCYAMCTOM CTEHKH, YBEIMYECHUU
CKOPOCTH KPOBOTOKA, (PUOPUHOIUTUIECKOM M TPOMOOIUTUIECKOM JACUCTBUU, KYTIH-
POBAaHMU OTEKa TKAHEW, CTUMYJSIUMM OOMEHHBIX MPOLIECCOB, B MEPBYIO OYEPENb
KHCJIOPOAHOIO PEXUMa, & TAKKE MECTHBIX (PaKTOpax MIMMYHHOM 3alllUThI, pEreHepa-
I[UU TKaHEH, MOBBIILICHUN UX PE3UCTEHTHOCTH K BO3/ICUCTBUIO MATOT€HHBIX ar¢HTOB.

[Tox BIMsIHHMEM CBETa HU3KOMHTEHCHUBHOIO MH(PAKPAcCHOTO Jia3epa B BOCIHA-
JICHHBIX TKaHSIX U3MEHSETCS COOTHOILIECHUE MPOIIECCOB albTepallui U mpoiudepa-
[IMU 32 CYET MHTUOWPOBAHUS TIEPBBIX U CTUMYJIAIIMH BTOPHIX.

Oco0eHHOCTH penapaTUBHBIX MPOIECCOB B KOCTHON TKaHU BEpXHEH YEIIOCTH
B COPMHUPOBAHHOM TPHUKYCE Yy MAIIUEHTOB C BPOXKJICHHOW MAaTOJOTHUEH TyObl
u Heba mociie KOMITAKTOCTEOTOMHUHM M OPTOJIOHTHYECKOTO JICUCHHUS, TepaneBTuye-
CKH€ BO3MOKHOCTU HHM3KOMHTEHCHBHOTO HH(PAKpPacHOTO Jia3zepa, MPOBEICHHbBIE
HKCIIEPUMEHTAIbHBIC MCCIICIOBAHUS YOSKIAIOT HAC B 0OOCHOBAaHHOCTH €T0 TpH-
MEHEHUS TIPU KOMIUICKCHOM OPTOIEI0-XUPYPrUYECKOM JICUCHUN aHOMAJUuU U Jie-
dbopmanmii BepxHeil 4enrocTd B C(POPMUPOBAHHOM MPHUKYCE y MALMEHTOB MOCIIE
BPO’KJIEHHBIX pacuIeNIiH ryObl 1 HeOa.

KomMriekcHOe opToneno-Xxupypruyeckoe geueHue aedopmaiuii BepxHe ue-
JIIOCTH OBLIO MPOBeeHO HaMu y 51 manuenTta. Y 24 u3 HUX C LEJIbI0 CTUMYJISIITUN
BOCCTAHOBUTEJBHBIX MPOLECCOB MOCIE XUPYPrUUECKOM MOATOTOBKH U aKTUBHOTO
OpPTOJIOHTHYECKOTO JIeUeHUs1 ObLI0O MPUMEHEHO HU3KOMHTEHCHUBHOE JIa3€pHOE M3-
Jy4eHHE C MOMOUIbI0 TepaneBThuueckoro anmnapara «CHAI», co3manHoro Ha oc-
HOBE TMOJIYNPOBOTHUKOBBIX JIA3€POB C JJIMHOU BOJHBI HHPPAKPACHOTO U3ITyUCHHUS
0,81 mkm. JlaHHBI TepaneBTUYECKUI ammapaT XapaKTEpU3yeTCsl MOBBIIICHHOM
WHTEHCUBHOCTBIO JIA3€PHOTO U3IyYEHUS B AUANA30HE JJIMH BOJIH, COOTBETCTBYIO-
IINX «OKHY MPO3PAYHOCTH» OMOJOTUYECKUX TKAHEHW, YTO 00ecreunBacT MaKCHU-
MaJIbHYIO TJTyOMHY MPOHUKHOBEHUS U3JTYyYCHUS B TKAHU.
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B ammapare « CHAI» crienmanbHasi ontuka GopMHUpPYET KOJITUMHUPOBAHHBIN
(HEepacXOAIIUNACs) JTa3ePHBIA JTy4, BCTPOSHHBIA TaliMep 00eCreuynBaeT OTKIIFOYE-
HUE JIa3epa MO0 UCTEUECHHH PAaHEE 3aJaHHOM JJIMTEIBHOCTH MPOLEAYPHI, COOTBET-
CTBHE MOIIHOCTH M3JIy4EHUS Ha BBIXOJIE ammapara TpeOyeMoMy 3HAYEHUIO KOH-
TPOJIUPYETCA W TOJATBEPKIACTCS WHIUKATOPHOW cUCTEMOW. OTIMYUTEIbHON
0COOEHHOCTBIO JTAHHOTO ammapara SBISIETCS BO3MOXXHOCTh €ro pabOThl OT aBTO-
HOMHOT'O UICTOYHHUKA TUTAHUSL.

JlazepoTepanuio NpoOBOAWIN MOCIE OKOHYAHUA OPTOJOHTHYECKOTO PACHIU-
PEHHS BEpXHEN YEITIOCTH.

OO01yyeHHIO TOABEPTANIA YYACTKU YEIIOCTEM, Ha KOTOPBIX OBLIO BBIIOJIHEHO
ONEpPaTUBHOE BMEIIATEIBCTBO (KOMITAKTOCTEOTOMHS). J[MaMeTp CBETOBOTO MsTHA
Ha CIIM3UCTON 000JIOYKE COCTAaBJISI 5 MM, MOIIHOCTh H3dydeHus — 250 MBT.
DKCHO3UIMS Ha OJJHY TOUKY cocTaBisia 120 ¢, Mo 4eTbipe TOUKU C BECTUOYIISIpHON
U HEOHOHM IMOBEPXHOCTU AJIbBEOJISIPHOTO OTPOCTKA, CyMMAapHOE OOJIydeHHE MpH
OJIHOM Mpoueaype He NpeBblano 16 MuH, Kypc JieueHus cocTaisin 10 npouenyp.

KoHTponupoBanu maiueHToB, KOTOPBIM MOCIE€ KOMITAKTOCTEOTOMUU Ja3epo-
TEPAIUIO HE ITPOBOAUIIN.

O} dexTUBHOCTD Jla3epOTEPANUK OLEHUBAIN IO TMOJBMXHOCTU 3yOOB U TIO
M3MEHEHUIO ONTUYECKOM INIOTHOCTH MPULEITBHBIX PEHTT€HOTPAMM.

[Tonyyanu peHTreHorpaMMbl OOJIACTU XUPYPTHUYECKOI0 BMEIIATEIbCTBA I0-
CJIE CHATHSI OPTOJOHTUYECKOTO anmnapara u 4epe3 Mecsll OT Hayajla PETCHIIMOHHO-
ro neprojaa. ONTUYECKYIO TUIOTHOCTh MPHUUEIBHBIX PEHTIEHOTPAMM OICHHUBAJIU
Ipy MOMOUIHN nporpaMmbl P1View4S5.

[TogBU>KHOCTH 3yOOB TOCJE MPOBEAECHHOIO OPTOJAOHTHYECKOTO JICUEHUS
onpenesui npudopom, ckoHcrpyupoBanubiM JI. C. Bemuuko, H. A. Ilyuko
u 10. H. Kpyrnukom. CteneHb MOABUKHOCTH 3yOOB MMOCJE CHATUS OPTOJAOHTHYE-
CKOTO amrmapara OLUeHuBaiIu uyepe3 2, 4, 5 Hemelb OT Haydalla PEeTEHIIMOHHOTO
IepUO/Ia.

Knunanueckue HaOIIOACHHS TTOKA3aJIM, YTO MPOIECChl BOCCTAHOBIICHUS KOCT-
HOM TKaHU B PETEHLIMOHHOM IMEPUOAE OPTOIEAO-XUPYPTrHUUECKOrO JECYEHHUs y I1a-
IIMEHTOB TOCJIC JIa3epoTepanui NHGPAKPACHBIM JIA3€POM MPOTEKATU 3HAYUTEIIHHO
ObICTpee, UeM B KOHTPOJIbHOU TPYIIIE, YTO MOJATBEPKIAETCS YCKOPEHHBIM CHIDKE-
HUEM TMOJIBUXKHOCTH 3y0O0B.

[TogBUXKHOCTH 3yOOB y MAIlMEHTOB IOCJE MPOBEICHHOTO OPTONEI0-XUPYP-
TUYECKOTr0 JICYCHUSI ¢ MPUMEHEHHEM HH(PPAKPACHOTO JIA3€PHOTO U3YUCHUS YiKe
yepes3 4 HeZleN OT Havajia PEeTEeHIIMOHHOTO Meprojia Obljla MaJjio 3aMETHOM, B TO K€
BpeMsl Y OOJIBbHBIX KOHTPOJBHOM IPYIIIBI OHA OCTaBaJlaCh BBIPAXKCHHOM (Ta0I. 2).

Jlns TOATBEpkKIAEHHS CKAa3aHHOIO TNPUBOJIHUM CJIEAYIOLIEE KIMHUYECKOE
Habmonenue. [lanment K., 18 ner, oOpaTuiics ¢ nenbro npore3npoBanus. Hacmen-
CTBEHHOCTH He oTsromieHa. Onepaiys XeIonIacTUKA Obliia BEITIOJNHEHA B 6 Me-
CALIEB, YPAHOIUJIACTUKA — B 7 JIET, KOCTHAsA IUIACTHUKA AJIbBEOJIIPHOTO OTPOCTKA
HE NMPOBOJINIIACK.

BHuermawmii ocMoTp: uMeeTcs nedopMaliis KOHYMKa U KPhUIhEB HOCA, UCKPHUBIIC-
HUE HOCOBOM MEPEropoKy, pyoI1oBas aedopmariust KpaCHOM KaliMbl BEpXHEH I'yObl.
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JAuHaMuKa MOABHKHOCTH 3y00B

Tabnuya 2

ITauueHTHI IManueHTHI
IManueHTHI mocJie OJHO- IManueHTHI nocJie ABy-
nocJjie 0J{HO- CTOPOHHEMH nocJje JABy- CTOPOHHeEH
CTOPOHHEIH KOMIIAKTO- CTOPOHHEI KOMIIAKTO-
JIluHaMHuKa MOABUKHOCTH
3y60B KOMIIAKTO- | CT€OTOMHHM H | KOMIIAKTO- | CT€OTOMHH H
CTEOTOMHMH | NMPUMEHEHUs | CTEOTOMHHU | NMPUMeEHEHHs
(KOHTPOJIB) JIa3epHOro (KOHTPOJIB) JIa3epHOTo
n=12 U3JIyYeHUs n=15 H3JIYyYeHUs
n=10 n=14
[ToxBrXHOCTH 3y0OB MOCITE
CHATHS OPTOJIOHTUYECKOTO 1,28 £ 0,02 1,27+ 0,02 1,92 £ 0,02 1,92 +£ 0,03
amnmnapara
[ToaBrKHOCTH 3yOOB uepes
2 Hejlenu OT Hayaja peTeH- 1,20+ 0,14 1,03+0,13 1,73 £ 0,07 1,53+0,13
IIUOHHOTO TIEPHOJIa
[ToxBrXKHOCTH 3y0OB Uepe3
4 nenenu ot Havana peren- | 1,30 £ 0,025 0,54 £0,03* 1,56 £0,027 | 0,80 +0,023*
[IUOHHOTO TIEPHOJIa
[TonBuKkHOCTH 3y0OB uepe3
5 HeJeNb OT HaYalla PeTeH- 1,18 £0,04 0,25 £ 0,08* 1,52 +£0,02 0,56 +£0,02*

OUOHHOT'O IICpHOoaa

* Paznuyusi TOCTOBEPHBI IO CPABHEHHIO C KOHTPOIbHBIMU Tpymnnamu (P < 0,05).

[Ipu ocMOTpe MOJIOCTH pTa: HAIUYUE IPyObIX pyOLIOB HA MATKOM M TBEPAOM
HeOe. [llupuna 3yOHolM nyru B obnactu 14 u 24 3y6oB — 17 mmMm, B obnactu 16

u 26 3y00B — 28 MM.

Jlnartos: HeUTpanbHBIA, OJHOCTOPOHHUMN MEPEKPECTHBINA OYyKKAJIbHBIA MpPH-
Kyc, mepBUYHas ajgeHtus 12, 22 3y00B, COCTOSIHUE MOCIIE XEiI0- U YpaHOIJIaCTH-
KA 10 MOBOJY JIBYCTOPOHHEW CKBO3HOW pacIIEIUHBI I'yObl, ajJbBEOJIIPHOIO OT-

poctka u Heba (puc. 17).

Puc. 17. Ipuxyc narmuenta K., 18 net, 10 Hadana KOMIIEKCHOTO OPTOIEI0-XUPYPTHIECKOTO
JIeYSHUS

[I1an nedeHMs: TMPOBEACHHUE pPEIIeTYATO KOMIIAKTOCTEOTOMHH abBEOJISIP-
HOTO OTpOCTKa BepxHeit uenmoctu o A. T. TuroBoit B obnactu 23, 24, 25, 26 3y60B
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C BECTHOYJISIPHOU MOBEPXHOCTH aJIbBEOISIPHOIO OTPOCTKA M CKYJIOAIBBEOJISIPHOTO
rpelHsi, IpoBeeHnE 3y00aIbBEOIIPHOTO PACIIMPEHUS, U3TOTOBJIEHUE METaJIO-
KepaMHU4YECKOI0 MOCTOBHIHOTO TIpoTe3a ¢ onopoi Ha 13, 14, 11, 12, 23 u 24 3y0s5iI.

14.04.2002 r. B xinuHUKe Kadeapbl YeNOCTHO-TUIEBON xupypruu bI'MY
Obly1a MpoBe/ieHa pelieTyaTas kommnakrocreoTomus o A. T. TutoBoi.

26.04.2002 r. ObL1 3aUKCHPOBAH Ha CTCKJIOMOHOMEPHBIA IeMeHT «Fujily
paclMpsONIMi OPTOJAOHTHUECKUN armmapat, coctosimmii u3 BuHTa «HYRAX»
U TIPUTIAIHHBIX K €r0 MepPeJaTOYHBIM CTEPKHSM OPTOAOHTHUYECKUX KOPOHOK Ha
14, 24, 16 u 26 3yObI, ¢ pa3o0miaronieil OKKIFO3MOHHONW HAKIAJAKOW U S3BIYHBIM
nejaoToM. Pacmmpenue 3y00aibBeOSIIPHON AYTH BEpXHEH YETIOCTH JJIFIIOCH B TE-
yeHue 21 CyTOK, BEIMYMHA €r0 B 00JIACTH BTOPBIX MPEMOJISIPOB BEPXHEH YEITIOCTH
coCTaBujia 7 MM.

B kauecTBe peTEHIIMOHHOrO amnmapaTra UCIOJIb30BAIM PETEHLIUOHHYIO Ijia-
CTHHKY Ha BEPXHIOIO YEIIOCTh ¢ KilamMepaMu Ajlamca Ha 16 u 26 3yObl. AMITIH-
TyJa MOJABWXXHOCTU 15 1 25 3y00B Mocjie akTUBHOTO OPTOJOHTHYECKOTO JICUCHHUSI
coctaBuia 1,6 MM.

[Tocne pacmmpenuss ObLT MPOBEACH KypC JiazepoTepanuu ¢ MpUMEHEHHUEM
uHppakpacHoro jnaszepa «CHAI'» ¢ nmunoit Bonubl 0,81 mxMm. Uepe3 mecsir ot
HaJaJla PEeTCHIIMOHHOTO TEPHO/ia TOIBIKHOCTh 3yOOB ammapaTypHO HE Ompese-
JS1aCh.

[Tocne OpTOAOHTHMYECKOrO JICUEHUS W JIa3epPOTEepanuul ObLIM H3TOTOBJICHBI
KOpHEBbIE KyJbTeBble IITU(TOBbIE BKIaaku Ha 11, 21, 14, 15, 23 u 24 3yObI
C JaJbHEUIIIUM HM3TrOTOBJICHUEM MOCTOBHIHOTO METAJUNIOKEPAMUYECKOr0 MpOoTe3a

(puc. 18).

Puc. 18. Ilpuxyc nmanuenta K., 18 sier, mociie npoBe1IeHHOr0 KOMITJIEKCHOTO OPTONEI0-XHPYP-
THUYECKOTr0 JICYEHUS C IPUMEHEHHEM JIa3epoTepanuu

[lanuent 4., 18 net, oOpatuiica ¢ )xanodaMu Ha 3aTPyAHEHHOE MEepEKEBbIBA-
HUE MUY U 3cTeTHUecKuid nedext. HacnencTBeHHOCTh He oTsaromieHa. Onepanus
XEHJIOMIAaCTUKKA Oblla BBIMOJHEHA B 6 MecdAleB, onepamus YpaHOIUIACTUKU —
B / JIET, KOCTHAs IJIaCTUKa aJIbBEOJISIPHOTO OTPOCTKA HE MPOBOAMIIACH, BO BPEMsI
orepaly ypaHOIUTACTUKH Obljia yJaneHa pe3roBasi KOCTb.

[Tocne MpoBEAEHHOTO XUPYPrHYECKOro JICYEHUS NALUUMEHT HaXOIWICS IOJ
HaOJII0JIEHUEM Bpaya-OpTOAOHTA 110 MECTY KUTEIbCTBA.
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BuemHuii ocMoTp: umeeTcs nedopmaiusi KOHYMKa U KpbUIbeB HOCA, HICKPUB-
JIEHWE HOCOBOHM MEPEeropojku, pyOroBas nedopmaiius KpacHOW KailMbl BepXHeEH
ryOBbI.

[Ipu ocMOTpe MOJIOCTH pTa: HAIUYKE TPYObIX PyOIIOB HA MATKOM M TBEPAOM
HeOe. [llupuna 3yOHOM nyru B ob6nactu 14 u 24 3y6oB — 17 MM, B obnactu 16
u 26 3y00B — 28 MM.

JInarHo3: COCTOSIHHE MOCIIE€ XEWI0- U YPAHOIUIACTUKU MO IOBOJAY JBYCTO-
pPOHHEH CKBO3HOM pacIlleMHbI TYOBbI, aJIbBEOJIIPHOTO OTPOCTKA U Heba, HEUTpalib-
HBIH, IEPEKPECTHBIM OYKKAJIbHBIM MPUKYC, YACTUYHAS BTOPUYHAS aJCHTUSI BEpPX-
Hel genrocTH (puc. 19).

Puc. 19. JlnarnocTuyeckue MOJACIU ManueHTa ., 10 JeucHus

[Iman nedyeHus: MPOBEACHUE PEIIETYATON KOMITAKTOCTEOTOMUHU BEPXHEU 4e-
moct o A. T. TutoBoit B obnactu 13, 14, 15, 16, 23, 24, 25 u 26 3y00B Cc Be-
CTUOYJSIpHON M HEOHOW MOBEPXHOCTEW ajbBEOJIAPHOTO OTPOCTKA, NMPOBEJACHUE
3y00aIbBEOISIPHOTO PACIIUPEHUS, U3TOTOBIEHUE METAINIOKEPAMHUYECKOTO MOCTO-
BUJIHOTO MpoTe3a ¢ onopoit Ha 13, 14, 11, 12, 23 u 24 3yOsL.

14.04.2002 r. B kiauHUKE Kadeapbl YeIOCTHO-TULEBON xupypruu bI'MY
ObL1a mpoBeeHa komnakrocreoTomust o A. T. TutoBoii.

26.04.2002 r. ObUT 3aMKCUPOBAH HA CTEKIOMOHOMEPHBIH meMeHT «Fuji-1»
pacIIMPSIONINN OPTOJAOHTHUCCKUN armapar, coctosmmi u3 BuHTa «HYRAX»
U TIPUTIASHHBIX K €r0 MepeJaTOYHBIM CTEPKHSM OPTOAOHTHUYECKUX KOPOHOK Ha
14, 24, 16 u 26 3yOn1. [locne amanTauy naryueHTa K OpTOAOHTHYCCKOMY armapa-
Ty B T€UCHHE 3 CYyTOK Ha HIDKHIOIO YENIIOCTh Oblia HaJIoKeHa pa3o0Iiaromas op-
TONOHTHYECKas IJIACTHHKA C OKKJIIO3MOHHBIMHM HakIaakaMu Ha 34, 35, 36, 37, 44,
45, 46 u 47 3y0bl.

Pacumpenue 3y00anbBeoIIpHOIN Tyrd BEPXHEH YENIOCTH JIHIOCh 38 CYTOK,
BEJIMUMHA €€ B 00JIACTH BTOPBIX MPEMOJIIPOB BEPXHEHN UeII0CTH cocTaBmia 14 mm
(puc. 20).

AMIUIMTY1a TOABMXKHOCTU 15 3y0a mociie CHITHUSI pacIIMPSIOIETr0 OPTOA0H-
TAYECKOTO arapara cocrasuia 1,5 mm.
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Puc. 20. JlnarHocTryecKkre MOCIH MalkeHTa f., mocie pacimupeHus BEpXHEH YeIIOCTH

B kauecTBe peTEHIMOHHOrO amnmapaTra UCIOJIb30BAIM PETEHIUOHHYIO Ijia-
CTUHKY Ha BEPXHIOIO YEIIOCTh C KjIaMMepaMu Anamca Ha 16 u 26 3yObl.

[Tocne 3aBepiieHust pacIIMPEHUs] BEPXHEH 4emtoCcTH ObUT TIPOBEACH KypC Jia-
3epoTepanuy ¢ MPUMEHEHHEM HU3KOMHTEHCHUBHOTO, MH(PaKpPacHOTO Ja3epa ar-
napara «CHAI'» nmmnoit BomHe! 0,81 MKM.

K npote3upoBannio MpUCTYNHUIN MTOCIIE HCYE3HOBEHUS MOABIKHOCTH 3y0OB.
Yepes 5 Henenb ¢ MOMEHTA CHATHSI PACIIUPSIIONIETO OPTOJOHTUYECKOTO armnapara
NOJIBUYKHOCTh 3y0OOB ammapaTypHO He omnpeaensiiachk. 3roToBuianm MOCTOBUAHBIN
npoTe3 ¢ onopoit Ha 13, 14, 15, 23 u 24 3y0s1 (puc. 21).

Puc. 21. Tlpuxyc nanuenta f., mocine je4eHus

Pe3ynpTaThl KIMHUYECKUX HAOMIOACHUN MOATBEP>KIATN JAaHHBIMUA HCCIENO0-
BaHHS ONTHYCCKOW TUIOTHOCTH TPHIICIBHBIX PEHTreHorpamMMm 3y0oB (Tabma. 3).
OnTuueckas MIOTHOCTh PEHTIEHOTPAMM, MOJYYEHHBIX MOCJE CHITUS OPTOJOHTH-
YECKOT'0 arapaTa y MaldeHTOB OMBITHBIX W KOHTPOJIBHBIX TPYIIN, ObLIa TIPAKTH-
YECKU OJAMHAKOBOM: 72,54 + 0,24 — B KOHTpOIbHOM; 72,54 = 0,27 — B ONBITHOU
(p > 0,05), yepe3 mecsdil OT Hayajia PETCHIIMOHHOTO TMEPHO/ia ONTUYECKAS IIOT-
HOCTb B TPYIINE MalMEHTOB, KOTOPBIM OBLT MPOBEACH KypC JlazepoTepanuu, Oblia
noctoBepHO Oosnbie: 80,26 = 1,37 — B koHTpoasHOM; 101,69 £ 1,14 — B onbIT-
Holt (p <0,05).
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Tabnuya 3
JAuHaMHKa U3MEHEHUH ONTHYECKOM IVIOTHOCTH NMPULEIbLHBIX PEHTTeHOrPaMM

I'pynna nanueHTOB I'pynna nanueHToB
Hccnenyemplii moka3areib 0e3 1a3epoTepanuun ¢ Jla3zepoTepanueii
(KOHTPOJILHAS) (onbITHAN)
Onrtuyeckast IIIOTHOCTh MPHIICTbHBIX
pull 72,55 + 0,24 72,54 + 0,27
peHTreHorpamMmm (MCXOoHas)
Onrtuyeckast IIIOTHOCTh MPHIICTbHBIX
P 80,26 + 1,37 101,69 + 1,14
pEHTIeHOrpamMM (depe3 MecsIIT)

[Tony4yeHHbIE Pe3yNbTaThl O3BOJISIIOT 3aKIIOUUTh, YTO OOJIyYeHHE HU3KOMH-
TEHCHUBHBIM HH(PPAKPACHBIM JIA3EPHBIM H3ITydeHUEM C IIUHOW BOMHBI 0,81 MKM,
MOITHOCTBIO U3aydeHus 250 MBT cmocoOCTBYET yCKOPEHUIO PEnapaTUBHBIX MPO-
LIECCOB B KOCTHOM TKaHHW IPU KOMIUIEKCHOM OPTONEA0-XUPYPTrAYECKOM JICUEHUN
nedopmarii BepxHEH dYeIocTH B CPOPMHUPOBAHHOM TMPHUKYCE Yy TMAIMEHTOB
C BPOKJICHHOUM TATOJIOTHEH TyObl M He0a, YTO KIMHUYECKH MPOSIBIISETCS B YCKO-
PEHHOM CHIKEHWH MOJIBUKHOCTH 3yOOB, PEHTI€HOJIOTUYECKH — B YBEIUYEHUU
ONTUYECKOM TJIOTHOCTU MPHUILIEIBHBIX PEHTTeHOrpaMM. Bcee 310 mo3BoJIsieT cokpa-
TUTH 00IIIME CPOKU OPTOIOHTHUECKOTO JICUCHUS U MTOBBICUTH €T0 3P(HEKTUBHOCTD.

ITPUMEHEHUE JIASEPHOM CBAPKHY IIPU U3TOTOBJIEHUM 1 PEKOHCTPYKIIUU
METAJUVIMYECKUX 3YBHBIX TPOTE30B U OPTOJOHTUYECKHUX AIIITAPATOB

JlaHHble JIUTEpATypbl U Pe3yJibTaThl COOCTBEHHBIX KIMHUUYECKUX HaOsroze-
HUN TOIATBEPXKAAKOT, YTO JUIsI KAa4eCTBEHHOIO IPOTE3UPOBAHUS HEAOCTATOYHO
IPUMEHEHHUS] TPAJULIUOHHBIX CIIOCOOOB M3TOTOBIIEHUS 3yOHBIX MpoTe3oB. C Le-
JIbIO MOBBIMIEHUS 3(PPEKTUBHOCTU MPOTE3UPOBAHUS HAM MPEICTABUIIOCH LEIECO-
00pa3HbIM MPUMEHATH MPU U3TOTOBJICHUHM M MOYMHKE 3yOHBIX MPOTE30B Oecrpu-
NOIHBIE METOJbI coeluHeHUs. 3BecTHO O0blIOe KOJUYECTBO TAaKUX METO0B
(ura3MeHHasi, KOHTaKTHas, dJEKTPOHHO-Ty4YeBasi, jazepHas cBapka). [Ipoananu-
3MpOBAaB OCOOEHHOCTH W3BECTHBIX METOAMK WM3TOTOBJIECHHUS METANIMYECKHX 3YO0-
HBIX MPOTE30B, Mbl OCTAHOBWJIM CBO€ BHMMAaHHME Ha Jla3epHOM cBapke. JlazepHad
CBapKa UMeeT psiJ IPEUMYLIECTB:

— Onarojapsi Majiol pacXOAMMOCTH H3JTyY€HHUE Ja3epa MOXHO TOYHO (hoky-
CUPOBaTh Ha MaJIbIX y4acTKaxX, MOJy4as BBICOKHE YPOBHH IIJIOTHOCTH MOIIHOCTH,
YTO TO3BOJISIET MPOBOJUTH 00paOOTKY TYTOIUIaBKMX TPYIHOCBAapUBAEMBIX MaTe-
pHaoB;

— OECKOHTAaKTHOCTh BO3JCHCTBHUS U BO3MOKHOCTH IEpelayll SHEPTUu U3IIYy-
YEHUsS M0 CBETOBOJAM AAKOT BO3MOKHOCTb MPOBOAUTH CBAPKY B TPYIHOIOCTYII-
HBIX MECTax;

— CBapHbI€ HIBBI, OJy4YaeMbl€ C TOMOILBIO Jla3epa, UMEIOT MaTyl0 30HY Tep-
MUYECKOTO BIUSHHUSA B OKPY’XKAIOIIEM Marepuaie, YTO MPUBOAUT K CHUKEHUIO
TEPMUYECKUX JePOopMalnii;

— OTCYTCTBYIOT BPEJHBIEC MPUTION U (IIFOCHI;

— JIOKQJIBHOCTh BO3JIEUCTBUS TO3BOJSET 00pabaThiBaTh YYacTKU W3ACIHM
B HEMOCPEACTBEHHOM OJM30CTH OT TEPMOUYYBCTBUTEIBHBIX JIEMEHTOB;
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— MaJjiasd AJIUTCIbHOCTL Ja3€PpHOro CBApPOYHOIO MMITYJIbCA ITO3BOJIACT n30a-
BUTLCA OT HECKCIIATCIBbHBIX CTPYKTYPHBIX PI3M€HCHPII>1;

— BO3MOXHOCTDb OII€CPATHUBHO M3MCHATH AJIMTCIbHOCTh M DHCPIHUIO JIa3€PHOIr'0
HMITYJIbCA ITO3BOJIACT THOKO YIPABIIATH TCXHOJIOTHYCCKUM ITPOICCCOM CBApPKH.

MexaHu3M Jia3epHoOil CBAPKH NMPHU U3rO0TOBJIEHNH METANIHYECKUX
3yOHBIX NMPOTE30B H OPTOJTOHTHYECKHUX ANMAPATOB

JlazepHas cBapka OCYLIECTBIIIETCS cleayromuM oOpa3om. [lepemenHslii cu-
HYCOUJHBIN TOK CETU IIpeoOpa3zyeTcsi OJOKOM NMUTAHUs Ja3epa B MOIIHOE UMITYJIb-
CHOE HaNpsDKEHHE, KOTOPOE MOJAETCA Ha JJIEKTPOAbl Ia30pa3psiIHOM JIaMIIbI
Hakayku. C momouipio pabodero Tena Jiazepa — KpUCTaJlla allOMO-UTTPUEBOTO
rpaHaTa, akTUBUPOBAHHOTO MOHAMHU HEOJMMA, — W 3€pKajl PE30HATOpPa HEKOTOpas
4aCTh CBETOBOW DHEPIWM BCIBIIIEK JIAMIIBI IPEBPAIIACTCS B UMITYJIBCHOE JIa3ep-
HOE U3JIy4YCHHE, IPEeACTaBIIsAIoNIee co00i cBeT ¢ JMHOM BoJHBI 1,06 MkM. Bhixo-
JsIIIee U3 Pe30HaTopa Jla3epHoe M3NIydeHue (QoKycupyercss Ha oOpabaThiBaeMylo
ITOBEPXHOCTH B NATHO nauameTpom 0,5—1 mm. HacTe mamaromero Ha Marepuan u3-
Jy4EHUSI OTPAKAETCS, a4 YaCTh MOTJIOIIAETCS U UAET HA HAarPEBAaHHUE U IUIABJICHUE
Marepruania. Ecnv dHeprus WM3IIydeHUWs, NPUXOMSIIAsICA HAa E€AUHULY IUIONIAIu
B IIsITHE (POKYCUPOBKH, JOCTATOUHO BEJIMKA, MOYKET IMPOU30MTH Ja)ke UCIapeHue
MaTepHuaa, COIPOBOXKIAOIIEECs BBIIUIECKOM paciutaBa. Co3naBaeMoe JIa3epHbBIM
MCTOYHHUKOM HMITYJIbCHOE CBETOBOE M3JIyU€HHUE BHICOKOW MOILTHOCTH (POKYCHPYETCS
Ha CTHIKE JIByX METAIUIMYCCKUX JeTane B maTHO nuamerpom 0,5—1 MM (puc. 22).

Puc. 22. ®oxycupoBKa U3IIydeHHs NPH JIa3€PHOM CBapKe:
1, 2 — cBapuBacMpble JIeTalH; 3 — HAIpPaBICHHUE JIA3EPHOTO U3ITyUCHUS

MeHnb11as yacTh NaJArOIIEr0 Ha MaTepuall U3JIyuyeHUs OTpa)kaeTcs, a 0oJb-
11asi 4acTh MOTJIOLIAETCS U UIET HA HarpeBaHUE U IUIaBJIeHUE MaTepuana. B mecre
CTBIKA JIeTajel kuakas (aza MeTasia CTEeKaeT B 3a30p MEXAy JAeTalsiMU, 00pasys
IIPU 3aTBEPJEBAHUM TOYEYHOE CBAPHOE COEAMHEHUE 3a CYET 30HbI CIUIABJICHHUS
(;tutoit 30HBI) (puc. 23).

K navanmy BO3IEHCTBHS CIENYIOLIETO JIa3epHOIO0 UMIYJIbCa JIETalu MepeMe-
HIAIOTCA TaKUM 00pa3oM, YTOObI MMEJIO MECTO YaCTUYHOE MEPEKPBHITHE CBAPHOM
TOYKH C Ipeapiaymieil. 1o u popmupyer cBapHoii 0B (puc. 24).
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Puc. 23. JIazepHOoe cBapHOE COCTUHEHHUE:
1, 2 — coemuHsAEeMBIE AETANIN; 3 — 30HA CIUIABIIEHUS

Puc. 24. JIazepHblii CBapHOU I1I0B:
1, 2 — cBapuBaemsbie AeTanu; 3 — MOCICIHSS CBapHasi TOUKa II1Ba

DHeprus J1a3epHOro UMITYJIbCA 3aBUCUT OT HANPSDIKEHHUS 3apsja Ha KOHJCH-
caTopHbIX OaTapesx Oioka nuTaHus ja3epa. KpoMme HanpspkeHUs 3apsjia KOHJICH-
CaTOpOB, OIPEACISAIOUIET0 SHEPIUI0 UMIYJbCa U €ro UINTEIbHOCTh, Hambojee
BaXHBIMU ITapaMETpaMu JIa3epHON CBApKU SIBISIFOTCS TaKXKe JUAMETp nATHa (o-
KycupoBkd 0 U kK03 QUIMEHT NepeKPhITUS CBAPHBIX TOYCK. [[J1aBHO U3MEHSIS BCE
3TH MapaMeTphbl, MOAOUPAIOT ONTUMAIBHBIE PEKUMBI JIA3EPHON CBapKU JJI JI€Ta-
Jeil pa3nuyHON KOH(UTYpaluy U Pa3IMYHOI0 XUMUYECKOTO COCTABA.

[Ipy BO3IEHCTBUY JIA3EPHOTO M3TyUYEHUS] YMEPEHHOW MHTEHCUBHOCTH Ha Ma-
TepUabl B YCJIOBHSX, XapaKTEPHBIX IS Ja3epHOM 0OpabOTKH, MPOTEKAET psf
CJIO’KHBIX B3aMMOCBSI3aHHBIX MPOLIECCOB, B PA3JINYHOM CTENEHU MPOSBIISIIOIINXCS
B KOHKPETHBIX MpoIeccax 00paboTKu:

— MOTJIOLIEHNE JIA3€PHOTO WM3JIYyYEHHs Ha ITOBEPXHOCTHM MAaTEepUalia, €ro
HarpeB U pacipoOCTPAHEHUE TEIa;

— TepMOYyIIpyrue nedpopmManud MU TEPMHUECKOE pas3pylleHHe MaTepuaa,
IIJIaBJICHUE MaTEpUaia U UCIIAPEHUE €ro C IIOBEPXHOCTH;

— JIBJKEHME pacIliaBa MoJ JEUCTBUEM JABICHUs OTAA4M IAPOB WU ILIa3MBbl
ONTUYECKOTO MPO0O0sT OKPY’KAIOILIEro Ira3a WK KUAKOCTU U CHJI TOBEPXHOCTHOTO
HATsDKEHUS, IIPUBOJSIIEE K €r0 BBIIUIECKY, IEPEHOCY WIM KOHBEKTUBHOMY IIEpe-
MEILIUBAHUIO;

— ONTUYECKUI MpoOOoi mapoB mMaTepuasia WIM OKPYKarIlero raza u Gpopmu-
pOBaHUE IMJIA3MEHHOIO (pakena ¢ TEMIEpaTypou 10 HECKOJbKHX JECATKOB ThICAY
IpaaycoB, COOCTBEHHOE H3JIyYEHHE KOTOPOTO MOXKET BHOCHUTH OCHOBHOM BKJIaJ
B HArpeB MaTepHaa;
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— IUIacTU4ecKas Aeopmaliys MaTepuasia AaBJICHUEM [1apoB WIN IJIa3Mbl OIl-
TUYECKOTO NMPOO0sI OKPYIKAIOIIET0 T'a3a UIIU KUJIKOCTH;

— PAacIpOCTPAHEHME JIA3€PHOT0 U3IYUYEHUs Yepe3 IUIa3My, CONPOBOXKIAIOIIE-
€csl ero MOTJIOUICHUEM, pepaKkiuel U B KOHEYHOM cdeTe TpaHchopManuen npo-
CTPaHCTBEHHO-BPEMEHHOU CTPYKTYPBHI JIA3EPHOTO U3JIyYEHUsl, JOCTUTAIOIIEro 00-
pabaTbIBaeMO MOBEPXHOCTH;

— B3aMMO/JICHCTBHE OKPYKAIOILIEr0 ra3a Win IMapoB KUIAKOCTH U IIa3Mbl IPO-
005 C pacIuIaBOM MaTepuala, NPUBOAIIEE K HACHIICHUIO paciyiaBa pa3jiduyHbIMU
AJIIEMEHTaMH U J00aBKaMU, OXJIAKICHUE U 3aCTBIBAHUE PACIlIaBa, COMPOBOXKIAI0-
mieecss CTPYKTYpPHO-(a30BbIMH M XUMUYECKUMHU MPEBPALICHUSIMH, BIUIOTH J0 00-
pa3oBaHHs aMOP(HBIX CTPYKTYp Ha MOBEPXHOCTH CILJIABOB METAJJIOB MPHU OIJIaB-
JICHUU UX ITOBEPXHOCTU KOPOTKUMHU JIa3€PHBIMHA UMITYJIbCAMH.

KoHeuHBIl pe3ysbTaT BO3ACHCTBUS J1a3€pHOTO M3JIyYCHMS Ha MaTEpHall 3a-
YaCTYI0 OKa3bIBACTCS UyBCTBUTEIBHBIM K JIOCTaTOYHO TOHKHUM IapaMeTpaM H3I1y-
YeHUs (JUIMHE BOJIHBI, MEJIKOMAcCIITaA0HOW NMPOCTPAaHCTBEHHO-BPEMEHHON CTPYK-
Type W3JIy4yeHHUs U T. [1.), a TAKXKE K COCTOSHHUIO MOBEPXHOCTH METAJUIa U €ro
cocTtaBy. BHYTpeHHss1 B3aUMOCBSI3b IIEPEUUCIICHHBIX IIPOLECCOB IMPUBOJUT K pa3-
BUTHIO LIEJIOTO PsiJla HEYCTOMYMBOCTEN U aBTOKOJIEOATENbHBIX MPOIECCOB, BIUS-
IOIINX Ha KOHEYHBIA PE3yJIbTaT BO3ACHCTBHS.

Ha puc. 25 mokasana cTpykTypa CBapHOU TOYKH, 00pa3yIomencs B pe3yabTa-
T€ OJIHOT'O UMITYJIbCa, CPOKYCUPOBAHHOTO Ha CTBIKE JIBYX JI€TaJeH.

Puc. 25. CtpykTypa cBapHOW TOYKH HA CTHIKE JIeTaJCH:
h — rny6una nportaBienus; K — riyouHa kpatepa; d — auameTp kparepa; S — riyOuHa
CIUTaBJICHUS

MakcumalibHasi MPOYHOCTh COOTBETCTBYET MAKCUMAJIBLHOM CpeiHel TiyOuHe
S 30HBI CIIABJICHHS JBYX JeTaleil Ha MX CThike. [yOuHa 30HBI CTIaBICHUS S
paBHa Pa3HOCTH CpeIHEW TIIyOWHBI MpoIuiaBicHus N u cpenneit rryOunsl K me-
MOYKH KpaTepoB auaMeTpa d, 00pa3yromuxcsi Ha MOBEPXHOCTH IIBA O ICHCTBHU-
€M JIa3€pPHOT0 HMITYJIbCa BCJIEJICTBHME BBIHOCA MaTepHalia Mapora3oBOil cTpyei.
[Tpu nocratouno GosnbiioM KOdhUIHEHTE TEPEKPHITUS CBAPHBIX TOUYEK BCE ITH
CpeIHUE BEITUYMHBI OKA3bIBAIOTCS MPUMEPHO PaBHBIMU aHAJIOTUYHBIM BEJIMYMHAM
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h, s, K, cOOTBEeTCTBYIOIIMM KapTWHE, BO3HUKAIOIIECH NMPU OJAWHOYHOM HMITYIIbCE.
Heo6xonumMo OTMETHUTH, YTO HauOOJIbIIAs TTyOMHA CIUIABIEHUS COOTBETCTBYET
OTIpeleIeHHON (He MUHMMAaJbHOI) riIyOuHe KpaTepa MpU HEKOTOPOH IIIOTHOCTH
MOIITHOCTH JIa3€pHOr0 M3IMy4deHus. TakuMm oOpa3oM, MIOTHOCTh MOUIHOCTH, HpU
KOTOPOI JOCTHraeTcss MakCHUMalIbHOE 3HAUYEHUE TIYOMHBI 30HBI CIUIABIICHUS, SB-
JsIeTCs ONTUMAJIBbHBIM [1apaMeTpoM Ipolecca Ja3epHOW CBapKU AJs CTaIM TOJ-
IIMHON 0oJjiee ABYX MUJUIUMETPOB.

Ha puc. 26 moka3aHbl 3aBUCUMOCTH TTyOHHBI MPOTUIABICHUS, TIYOUHBI Kpa-
Tepa U TIyOMHBI 30HBI CIUIABJICHUSI OT SHEPTUU B UMIYJIbCE MPH IUTEIBHOCTU
UMITyJIbCa FeHepanuuu 4 Mc.
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Puc. 26. 3aBucuMocTH TyOUHBI poruiaBieHus N, rmyOuHbI Kpatepa K U IIHpHHBI 30HBI CILIAB-
JICHUS S OT SPHEPIHH UMITYJIbCA JIA3EPHOTO U3ITyUEHUS

W3 pucyHka BUIHO, YTO HamOojee MPOYHOE COCIMHEHHE MOJIy4yaeTcs Ipu
MJIOTHOCTH MOIIIHOCTH, COOTBETCTBYIOLIEH SHEPTUU UMITyJIbca okoJio 8,5 JIx. [Ipu
OoJbllIel HEPTUH, T. €. MpU OO0JIbIIEH MIOTHOCTH MOIIHOCTH, IPOYHOCTh COEIU-
HEHUs YMEHbIIAETCs U3-3a 00Jiee CHIIBHOIO pocTa TiTyOMHBI KpaTrepa Mo CpaBHE-
HUIO C POCTOM TJIyOMHBI MPOIUIABICHUS, W3-32 YETO0 IIMPHUHA 30HBI CILJIABJICHUS,
a CclIeI0BaTEIbHO, U TPOYHOCTh COEIMHEHUSI YMEHBIIAIOTCS.

Crnenyer OTMETUTh, YTO JE€TaIM, COEAUHEHUE KOTOPBIX HEOOXOAUMO MPOU3-
BOAUTH B 3yOONPOTE3UPOBAHUH, BECbMA PA3HOOOpAa3Hbl, U I KaXJA0W Maphl CO-
EAMHIEMBIX JIeTajeil HY)KHO MOAOMPATh OCOObIE PEXUMBI U MPUEMBI JIA3€PHOU
cBapku. Kpome Toro, cymecTByrOT 3Ha4YUTENbHBIE TPYIHOCTH, BO3HUKAIOLIUE U3-
3a He00X0aUMOCTH 00eCreYeHHs] MUHUMAIbHOTO 3a30pa MEXAY CBapHUBacMbIMU
netansivmu (He 6onee 0,1 mm). JlaHHOE OOCTOSITENILCTBO HE MEIIAET COCAMHEHHIO
C TIOMOIIIBIO JIA3epHON CBApKU OTIIOMAHHBIX ()parMeHTOB OIOTEIbHBIX MPOTE30B IO
MECTY M3JI0Ma, I/I€ 3a30p, KaK MPaBUiIo, IPAKTUYECKH OTCYTCTBYET.
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Tak Kak OMOpHbIE KOPOHKHM HM3TOTABIMBAIOTCS W3 CTAJIM TOJIIMHOM MEHee
0,3 MM, HEZTOIYCTUMO TaJIeHHE CBAPOYHOI'O JIy4a 10 HOPMAJIHM K MOBEPXHOCTU KO-
ponku. Kak nmpaBuio, 3To NpUBOAKUT K CKBO3ZHOMY MPOOOIO0 TOHKOCTEHHON KOPOH-
ku. M30erarot 3TOro, HampasJysisl Ja3epHBIA JIyd moj yrioM mnopsaka 30° k mo-
BEPXHOCTH TWIb3bl, TNPUYEM OCHOBHAs YACTh IATHA (OKYCHUPOBKU JIOJKHA
NPUXOAUTHCS Ha OOJIEe TOJCTYIO IPOMEKYTOUHYIO YacTh (puc. 27).

3

\

Puc. 27. HanpaBnenue u poxycupoBKa Ja3epHOro JIyda Ipu JIa3epHOH cBapKe ONOPHON KOPOH-
KU 1 IPOMEXXYTOYHOM YaCTH MOCTOBHJIHOT'O IPOTE3a:
1 — onopHas KOpoHKa; 2 — MPOMEXYTOUHAs YaCTh; 3 — HAIIPABJICHUE JIa3€pPHOTrO Jiyya; 4 —
CBapOYHOE MATHO (IATHO (POKYCHUPOBKHU)

B mpouiecce mpoOHBIX HCCIGAOBAaHUHN BBISIBIIIACH HEOOXOAUMOCTh PacCMOT-
pEeHUs BO3MOKHOCTHU Pa3pabOTKH YCTPOICTB, 00€CIeunBaIONINX Han0oiee TOYHOE
KpeIyICHUE ¥ TO3UITMOHMPOBAaHUE 00pabaThIBaEMBIX C TIOMOIIBIO JIA3EPHOM CBap-
KM JIeTaneil CIoKHON (hOPMbI, KaKOBBIMH SIBJISSFOTCSI TTPAKTUYECKH BCE COCTABHBIC
YaCTH 3yOHBIX MPOTE30B U OPTOAOHTUUYECKHUX aIlapaToB.

H3roToBjieHre MOCTOBH/IHBIX NPOTE30B C ONMOPOii HA IITAMIIOBAHHBIX
KOPOHKAax

[TpoTe3npoBaHne MALMEHTOB MOCTOBUAHBIMU IPOTE3aMH C OINOPOM Ha
IITAMIIOBaHHBIE KOPOHKU OCYIIECTBISIOT CIeAYyIOmuUM obpa3zom. BrHavane obcre-
IyIOT TareHToB. [locie BhISBIECHUS MMOKa3aHUN MPUCTYIAIOT K MTPOTE3UPOBAHUIO
C y4eTOM BEIWYMHBI U Tomorpaduu 3ameniaeMoro aeQexra, COCTOSHHS MEepHUO-
JIOHTa OMOPHBIX 3yOOB M 3yOOB-aHTaroHWCTOB. [Ipm HEOOXOIUMOCTH AENAOT
npUIleTbHbIe peHTreHorpaMMbl. [locne mpenapupoBaHUs OMOPHBIX 3yOOB IMONY-
YaroT OTTHCKU U OTIMBAIOT MOJENIU MO OO0bdHOW MeTomauke. [Ipu momenupoBke
IPOMEKYTOUYHON YacTH MOCTOBHIHOTO TIPOTE3a CO3IAI0OT KAHT ISl TOCIEAYIOICH
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CBapku BHakdaAKy. [Ipy 3TOM MOXKET KOMIIEHCHUPOBAThCs (B M3BECTHOM Mepe)
BO3HHUKAIOIIASA MIPH JIUTHE YCAIKa MPOMEKYTOUYHON YaCTH MOCTOBHIHOTO MPOTE3A.
[Tocne OTAMBKHU MPOMEKYTOUHOM YaCTH MOCTOBHIHOTO MpoTe3a ee oOpadaThiBa-
I0T OOIIECPUHATHIMU CITOCO0aMHU (OYMINAIOT OT (POPMOBOUYHON MACChI, U3JIMIIIKOB
MeTalia, oTOenuBaroT). 3aTeM Ha MOJIEIM IPHUIIACOBBIBAIOT K KOPOHKaM, IOCTE
Yero MecTa Chaiiku 00€3KUPHUBAIOT A(HUPOM, YKPEIUISIOT Ha MOJEITH BOCKOM, OT-
CTynst Ha 3—5 MM OT 30HBI CBapKHu, JOOUBAIOTCS TUIOTHOTO U PABHOMEPHOIO MPHU-
JIETaHWsI COSUHSAEMBIX JleTajieil mpu MUHUMaATbHOM (He 6omee 0,1 Mm) 3a30pe.

Capky npou3BOJAT B 2 3Tarna:

a) cCHayaJia Ha MOJEJIM JICJIAI0T CBapKy B TPEX TOUKaX B 00JIACTH KEBATEIIb-
HOM (peXyIeit) TOBEPXHOCTH | IO OOKaM C Ka)XI0W CTOPOHBI MMPOTE3A;

0) 3aTeM MPOTE3 CHUMAIOT C MOJICJIM U MPOBOAAT IIIOBHYIO CBAPKY IO IMEpPH-
METPY CONPUKOCHOBEHUSI JINTON YaCTH C KOPOHKAMM.

[TpoBOAST IPUITACOBKY MOCTOBU/IHBIX MPOTE30B B MOJIOCTH PTAa.

OTaenKy CBapHBIX IIBOB IIPOBOJSIT OOBIYHBIM CITOCOOOM (€CiIu ecTh HE00XO-
JMMOCTb, 3a4MINAIOT IOB HAXKJIAYHOM IIKYPKOM C MOCHeayromed nuindoBKoi
IpoTe3a Ha PE3MHOBO-KOPYHJIOBOM Kpyre M IOJUPOBKOM Ha (uublle macToi
['ON). dukcaruio MOCTOBUIHBIX ITPOTE30B MPOBOAT OOBIYHBIM CIIOCOOOM.

H3roros/ieHHe U NOYUHKA HECJIBHOJIUTBLIX H METAJLVIOKEPAMHUYIECCKUX
MOCTOBHAHBLIX IIPOTE30B

[IpoTe3upoBaHye MaMEHTOB METALNIOKEPAMUYECKUMHA MOCTOBUIHBIMH IPO-
Te3aMU OOJIbLIONW MPOTSHKEHHOCTHU MPOM3BOMAT CleAyroluM obOpa3zom. Bravane
oOcnenytoT nanueHToB. [locie BeISIBICHUS MOKa3aHUM MPUCTYNAOT K NPOTE3UPO-
BAaHHUIO C YYE€TOM BEJIMYMHBI U TOMOrpauu 3aMemaeMoro nedexra, COCTOSIHUS
NEPUOJIOHTA OMOPHBIX 3yOOB U 3yOOB-aHTAaroHUcToB. IIpu HEOOX0AUMOCTH Aemna-
10T MIPULEITbHBIE PEHTI€HOTPAMMBI.

[Tocne nmpenapupoBaHusl ONMOPHBIX 3yOOB MOJYyYalOT JBOMHBIE OTTUCKUA U OT-
JUBAIOT pa300pHbIE MOJENU MO OOBIMHON MeToAuKe. MoJenupyroT KapKachl He-
OOJBIION MPOTSHKEHHOCTH M3 BOCKA, 100MBAsCh OYEHBb IUIOTHOTO MPHUJIETAHUS WX
Mex1y co0oil. 3aTeM OTAUBaIOT (PparMeHThl U3 MeTalla U MIPOU3BOJAT UX MpHUIIa-
COBKY BHauyajle Ha MOJEJIH, a 3aTEM B MOJOCTH pTa. llociie 3Toro HakmIaabIBarOT
KapKachl Ha MOJI€JIb, MECTa CHailku 00€3KUPUBAIOT 3(PUPOM, YKPEIUIAIOT Ha MO-
JIeJId BOCKOM, OTCTYTISI HAa 3—5 MM OT 30HBI CBapKH, TOOMBAIOTCS TJIOTHOTO U PaB-
HOMEpHOT'0 MpUJIETaHHUsI COENMHAEMBIX JAeTajeil Mpu MHUHMMadbHOM (He Ooiee
0,1 mm) 3a30pe. CHauana Ha MOJIETH JENIal0T TOYCHYHYIO MPUXBATKY B TPEX TOUKAX
B 00J1aCcTH JKEBATEIBHOM (PEXKyIIeii) TOBEPXHOCTU U MO OOKaM C KaxKJ0l CTOPOHBI
poTe3a. 3aTeM MPOTE3 CHUMAKT C MOJEIN U MPOBOJAT LIOBHYKO CBAPKY IO IIe-
PUMETPY CONPUKOCHOBEHMS JIMTOM 4acTu ¢ KopoHkamu. Heobxoaumo moauepk-
HYTb, YTO TaKas METOAMKAa U3TOTOBJICHUS METAJUIOKEPAMHUUYECKHX MOCTOBHJIHBIX
IpOTE30B OOMBIION MPOTSKEHHOCTH MO3BOJISIET HUBEIMPOBATH YCAAKy, KOTOpas
BO3HHMKAET MPHU OTJIMBKE METaJUIMYECKOro kapkaca. Takum oOpazoM, sazepHas
CBapKa MO3BOJISIET M3TOTABINBATh METANIOKEPAMUYECKUE MOCTOBHIHBIE ITPOTE3bI
00JIBII0N TPOTSKEHHOCTH 0€3 BOSHUKHOBEHMSI HAMPSXKEHUH B IIEIbHOJIUTOM Kap-
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Kace U ¢ o0ecrieueHneM HeoOX0IMMOM TOYHOCTH npuiieranus nporesa. [IpoBogst
IIPUIIACOBKY KapKacOB MOCTOBHJHBIX IPOTE30B B MOJOCTH pTa nanueHra. Ilocnie
OIpezesICHUs 1IBETa KEPAMUYECKOT0 MOKPBITHS [0 OOBIYHON METOJUKE Ha KapKace
CO3/aeTCAd OKUCHas IJICHKA M HAaHOCUTCS KepaMHUKa C MOCIEAYIOIINM OOKUTOM.
3aTeM MPOBOMST NPHUITACOBKY METAJUNIOKEPAMUUYECKMX MOCTOBUJIHBIX IPOTE30B Ha
MoJieNid ¥ B mojoctd pra (puc. 28). dukcanuio MeTaNIOKEpAMHUYECKUX MOCTO-
BUJIHBIX MTPOTE30B OOJIBIION MPOTSHKEHHOCTH IPOBOJAT OOBIYHBIM CIIOCOOOM.

6

Puc. 28. V3roToBiieHre ¢ TIOMOIIBIO JIA3EPHOH CBAPKU METALNIOKEPAMUYECKOTO MPOTe3a OOJIBIION
MPOTSKEHHOCTH:
a — (GparMeHTsl KapKaca; 6 — CBapeHHBIC ()ParMEHTHI; 6 — TOTOBBIN MPOTE3

[To Takoil TeXHOJIOTUU ObLIO M3TOTOBJIEHO 25 MOCTOBMJIHBIX MPOTEe30B. [lo-
BTOPHBIE KOHTPOJIBHBIE OCMOTPBI, MPOBEACHHBIEC Yepe3 6—8 MecAIeB, HE BBISIBUIN
CKOJIOB KEPAMUYECKOTO MOKPHITUS U APYTUX HAPYIICHUM.

MeToa peKOHCTPYKIUH JUTON YaCTH METAVIMYECKHUX 3YOHBIX MPOTE30B
C IPUMEHEHUEM BKJIAAKHU

B npouecce nuThs U NocieAyrolied oOpabOTKH METAUTMYECKUX KapKacoB
3yOHBIX MOCTOBHUIHBIX MPOTE30B MOTYT BO3HHMKATh NE€(PEKTHI: MOPHI, OTBEPCTHS,
TPEUIMHBI, TPEOYIOIIUEe 3a4acTyl0 MOJIHOW MEPEACNIKU MpoTe3a. ITo TpedyeT no-
MOJTHUTEIBHBIX 3aTpaT BPEMEHM W HEOOXOAMMBIX MarepualioB. Mcnonb3oBaHue
cepeOpsinoro npunost IICP-37 miist ycrpaneHust 3Tux Ae(eKTOB B METANIOKEpaMU-
YECKMX MOCTOBHUJIHBIX TpoTe3ax, mo JaHHbIM A. A. [IpoxonuykoBa (1986), siBns-
eTCsl HellesiecoOOpa3HbIM, T. K. OH PACIUIABIISIETCS MPU OOXKUTEe KepamMHueCKOU
Maccel. [IpuMeHeHne TEXHOJIOTMHU JIA3EPHOW CBAPKU MO3BOJISIET KAYECTBEHHO MC-
npaBisaTh 3T JeexTrl. [edhexTsl, pazMepsl KOTOPHIX HE MpeBbimatoT 0,2 MM, IpU
BO3JICMICTBUM UMITYJIbCA JIA3EPHOTO U3JIYYEHUS 3alOJIHSIOTCS METAIOM, OKpYyXkKa-
oM nedext. [Ipu pazmepax aedekra 0,2—1 MM A €ro 3amojJHEHUsT HEOO0XO-
TUMa TpUCcaika, B KaueCTBE KOTOPOH OOBIYHO MCTOJB3YIOTCS OCTATKH CILJIaBa, U3
KOTOpPOT0 M3roTaBiuBaics npoTe3. Eciam pasmepsl nedexrta mpeBbimamT 1 mwm,
nedekT yaoOHee 3anofHATh MOCPEACTBOM CIEMATbHO U3TOTOBJIEHHON MeETallu-
yeckoM BKiIaaku (maTteHT Ne 6543).
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Jlns 3amernienusi OOJILIIOTO MO pa3MepaM JAeeKTa U3 BOCKa MOJCIHPYETCS
BKJIaJIKa, TOYHO COOTBETCTBYIOIIAs AedeKTy 1o popme, ¢ nmocieayroen 3aMeHon
Ha CIUIaB, U3 KOTOPOIro M3rOTOBJIEH Kapkac. Bkianka BCTaBisieTcsl HA MECTO Jie-
dekTa M coenuHsETCS C KapkacoM JiazepHoM cBapkoi. Ha puc. 29 mnoxaszana
BKJIAJIKA JJIS1 PEKOHCTPYKIIMHU JINTOM OIIOPHOM KOPOHKM Kapkaca. Merasn yacteu S
u 6 BKIaaku (puc. 29) cIyKUT MaTEPHAIIOM JIJIsl 00pa30BaHUs JTa3€PHOTO CBapHO-
ro mBa. [locne popmupoBanusi CBApHOTO COSAMHEHUS PYKOSTh BKJIAAKH 4, HE0O-
XOAUMAs [T O3UIMOHUPOBAHUSA JAETalCd B MPOLIECCE JIA3€PHOM CBAPKH, a TAKKE
U3THUIIKY MeTajuia yacTu 6 BKIagku ynamstores. [locne 3amernienust gedexra Jim-
TOM KapKac mojBepraercs 00bI4HON 00paboTKe.

1 2 3 4 5 6

\\
///////Z

T

Puc. 29. PekoHCTPYKIINS JINTOM KOPOHKH METAJLTHYECKON BKIIAIKOM:
1 — nuras KopoHka; 2 — BKJIaJIKa; 3 — HANpaBJICHUE JIA3EPHOTO U3ITyYeHHUs; 4 — PYKOSTh
BKJIQJIKH; 5 — conutnoBbIBagMast 4acTb; 6 — 4acTh BKJIAJKH, 3aMenIaromas 1eext

[IpeumyiiecTBa JAHHOTO METOJA MEPE] METOJIOM JIa3€pHON CBAapKU C IMpH-
CaJIKOW ClIeIyIOIINe: BOZMOKHOCTh YCTPAHEHHUsI OOJBIINX 10 pa3Mepy Ae(PeKTOB;
TOYHOE COOTBETCTBHUE MaTepHajia BKIAJAKWA MaTepUany JHUTOW YacTH; MUHUMAJb-
HBIH 3a30p, 00YCIOBIIMBAIOIINN MEHBIIYI0O MOIIHOCTD JIA3€pPHOr0 M3JIy4YEHHUs, He-
00X0IUMYIO JUTsl CBAPKH; MEHBIIHNK 00beM paboT MO COULTM(POBKE U3IUIIKOB Me-
Tajuia; 00JIET4eHHOE MO3UIIMOHUPOBAHUE MPHU Ja3epHOM 00padboTKe.

[To aroit meTonuke ObuIO ounMHeHO 11 mpoTe30B. Pe3ynbTaThl HAOMIOAEHUN
B T€YEHUE TOJa MOATBEPANINA HAJIEKHOCTh TAHHOTO METO/1a TOYMHKH.
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ITounHka O1OreJIbLHBIX MpoTE30B 1 OPTOAOHTUICCKHUX allllIapaToB

[TounHKy OrOTeNbHBIX MPOTE30B MPOM3BOIAT B 3aBUCHUMOCTH OT XapakTepa
noJioMku 3BeHbeB (puc. 30, 31).

1. IIpu nosiomMKe OAHOrO M3 3BEHBEB IPOTE3a, KOI/Ia yJIAETCs CONOCTABUTH
(parMeHThl 3JIEMEHTOB IO JIMHUM M3J0Ma, NMPOU3BOJAT MPUXBATKY B JABYX-TPEX
TOUYKAaX, a 3aTEM CBApUBAIOT 110 IEPUMETPY CONOCTABICHHBIX (PparMEHTOB.

2. B ToMm ciydae, Korja 3J€MEHTBl HE CONOCTABIISAIOTCS IO JIMHUU U3JIOMa,
CHUMAIOT OTTUCKH BMECTE C OIOTEIBHBIM MPOTE30M. [ UIICOBYIO MOJIETbh OTIAUBAIOT
C MPOTE30M U Ha HEW CHauaja MPUXBATHIBAIOT (parMEHTHl B HECKOJIBKUX TOUKAX
1o JTuHUM u3jaoma. [locie 3Toro CHUMaroT MPOTE3 C MOJENU U MPOU3BOIST CBAPKY
0 TIEPUMETPY.

3. Ilpu pekoHCTpyKIMU OIOTeIBHOrO MPOTE3a, CBA3AHHOTO C YAAaJICHUEM 3Y-
00B, CHUMAIOT OTTHCKH (4aIle BMecTe ¢ MpoTe30M). BHavane oTaMBalOT MOJEIb,
Ha KOTOPOW MOJEIMPYIOT U3 BOCKa HEOOXOAUMBIE YacTH (AETalii) MpoTe3a U Ie-
PEBOJAT BOCK B MeTalll1 00ObIYHBIM criocoboM. Ilocnie cooTBeTcTBYOIIEH 00paboT-
KA W IPUNACOBKUM HAa MOJENM U IPOBEPKU B IMOJOCTH pTa MPOU3BOIAAT CBAPKY:
CHayvaja NPUXBATKy B TPeX TOYKAaX, & 3aT€M IIOBHYIO CBapKy MO MEPUMETPY JH-
HUU COCIUHEHMS.

Puc. 30. Tlepenom myru OFOTETBLHOTO MPOTE3A

Puc. 31. broreiapHBINA TPOTE3 TTOCIIE TTOYNHKHU TIOCPEICTBOM JIA3ePHOM CBAPKH
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AHanM3 OTJAJICHHBIX PE3YJIbTaTOB MOYMHKH 24 OIOreIbHBIX TPOTE30B (3 roaa)
MOKa3all, 4YTO COEJAMHEHHE METANTMYECKUX (ParMeHTOB MOCPEJICTBOM Ja3epHOU
CBapKH 00J1a/1a€T TOCTATOYHON TOYHOCTBHIO COEIMHEHUS U XOPOILel MPOYHOCTHIO.
[TarueHTHl HE MPEIBSIBISIIN MO MOBOJIY 3TOI0 HUKAKUX kajio0. Mbl He HaOmoaamm
W3MEHEHUS B I[BETE MECT CBAPKU U MIOBTOPHBIX CIyYaeB MEPEIOMOB 3TUX MPOTE30B.

JI1sl MOYMHKY METATMYECKUX YacTel OPTOJIOHTUYECKUX allllapaToOB BHAYAJIE
MOJIY4alOT OTTHUCK, OTJIMBAIOT MOAeNb. Ha Hee HakiIaapIBalOT anmnapar, COCTaBIs-
10T (pparMeHThI IO JIMHUU TTepeoMa, PUKCUPYIOT UX K MOJACIH C TTIOMOIIBI0 BOCKA
Ha paccTossHUU He MeHee 3—4 MM. [lociie 3Toro npou3BoIAT Ja3epHYIO CBAPKY.

AHaJIN3 OTAAJCHHBIX PE3yJbTaTOB MOYMHOK 17 OPTOAOHTUYECKUX amapaToB
1oKa3aj, 4To MPUMEHEHUE JIA3ePHON CBApKH AJIA 3TUX LEJel TO0CTaTOYHO dPPek-
TUBHO. BakHbIM siBiIsieTcs TOT (akT, YTO MOCTE JIa3€PHOM CBAPKH MPOUCXOJUT
HEKOTOpOE YBEIMYEHHE MHUKPOTBEPAOCTH oOpabaTbiBaemMoro cruiaBa. [loaTomy
U HE TIPOUCXOJIUT CHUKEHUE MPYKUHAIIUX CBOMCTB METAUNIMYECKUX IJIEMEHTOB
OPTOJOHTUYECKHX aIapaToB.

N CHOJb30BAHUE JIABEPHBIX TEXHOJIOTAM ITPU KOMIIIEKCHOM JIEUEHUH
3ABOJIEBAHUI NEPHOJOHTA

OnHUM W3 COBPEMEHHBIX HAIPABICHUI HCHOJIB30BAHMS JIA3€PHOTO H3ITyde-
Hus sBisierca (oronuHamuueckas tepanus (OUAT). Cyre OUT 3axnrovaercs
B U30UPaTEIbHOM YHUUTOXEHUU MATOJIOTUYECKH U3MEHEHHBIX KJIETOK OpraHu3Ma
WJIU KJIETOK MaTOT€HHBIX MUKPOOPTAHU3MOB, JICKAIIIMX B OCHOBE PAa3BUTHS U IO/I-
JepKaHus TOTO0 WJIM MHOTO MaTOJOTUYECKOTo mpoiecca. OCHOBHBIM JIEUCTBYIO-
IIUM areHTOM SIBJISIETCS CIeHU(PUISCKOE XUMUUECKOE BEIEeCTBO — (HOTOCEHCUOU-
JIM3aTOpP, KOTOPOE MOTJIOMIAETCS KIETKOU-MUIIIEHBIO U B HEAKTUBHOM COCTOSTHUU
SBJIIETCS] a0COMIOTHO MHEPTHHIM. [ aKTHBAllMK MOJIEKYJie BellecTBa HE00XO-
JIUMO TOTJIOTUTh KBAaHT CBETA OMNPEACIICHHON JIuMHBI BOJIHBI. [lociie akTuBanuu
dboToceHcHOMIM3aTOpa 3amycKaeTcss Kackaj CBOOOJHOPAIUKAIBHBIX PEaKIIHi,
MPUBOJIAIINX K pa3pyIIeHUI0 MEMOPaHHBIX CTPYKTYP Y THOETN KISTKH.

Hakomenue ¢potoceHcMOMNIM3aTopa, Kak 1 JIIOOBIX JIPYTUX BEIIECTB, IPOMC-
XOJIUT MPEUMYIIECTBEHHO B SHEPTOACHUIIUTHBIX KJIETKaX, K KOTOPHIM OTHOCSITCS
OTYXOJIeBbIe, MUKPOOHBIE U cTaperolie. MoKHO MPOBECTH aHAJIOTHIO C TIPUMeE-
HEHHUEM IUTOCTATUKOB, KOTOpBIE, MOMajas B OPraHU3M, TaK)Ke HaKaIlIMBarOTCS
OoJIbIlIeH YacThl0 B aKTUBHO JCISAIIUXCS KIIETKAX WM KIIETKaxX, METab0JIU3M KO-
TOPBIX MOBBIIIEH, MPU ATOM (POTOCEHCUOMIN3ATOP, SBISASICH a0COJIOTHO HMHEPT-
HBbIM, HUKAK HE BIUSET HA KU3HEACATEIbHOCTh KJIETOK-aKIIENTOPOB — pa3pyllu-
TelbHast (POTOXMMMUECKAs PEaKIUsl 3alyCKaeTcsl JIMIb B 30HE HAMpPaBICHHOTO
00JTy4YeHus.

Jlonroe BpeMst ocHOBHOM oOjiacTeio npumeHennss OJIT Oplna oHKOIOTHYE-
ckas mpakTuka. He Tak maBHO Oblila Ioka3aHa BO3MOXKHOCTH Hcmoyib3oBaHus OJ[T
JUISL JIeUeHUs MH(EKIIMOHHO-BOCIIAIMTEILHOW MATOJIOTHMHU (B YaCTHOCTH THOMHBIX
paH, Tpodudeckux s3B, JIOP-naTomoruu, s3BeHHON OO0JIE3HU KENy/IKa W JBECHA-
JMUATUTIEPCTHOW KHUIIKH), YTO CYIIECTBEHHO PACIIMPUIIO MOKa3aHUSA K MpUMEHeE-
HUIO METOJaA.
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®dakTopbl, 00YyCIaBIMBAIONIME BO3MOXKHOCTh KIMHUYECKOTO MPUMEHEHHUS
@®JIT B OHKONOTHH, a TAKKE MPEUMYLIECTBA JAHHOTO METOJA Nepell TpaauluOH-
HBIMH METOJIaMU JICUCHHSI MOKHO C(OPMYIMPOBATH CIAEAYIOIIUM 00pa3oMm:

— HAIPaBJICHHOCTh ACHCTBUS, BO3MOKHOCTh M30UPATEIHHOTO YHUUTOXKEHUS
OIYXOJIEBBIX KJIETOK 0€3 KaKoro-imbo BO3AEMCTBUS HA 3/I0POBHIE;

— BO3MOKHOCTb y/IaJICHUS OIMyXO0Jid Oe3 omepaTHBHOIO BMEMIATENbCTBA: (Po-
TOCEHCUOMJIN3aTOP BBOJUTCS BHYTPUBEHHO, HAKAIUIMBAETCS B OIYXOJH, MOCIE
Yero 30Ha OMyXOJIH 00JIydaeTcs J1a3epoM;

— BO3MOKHOCTb YHUYTOKUTh OCTaTOYHBIE OIYXOJIEBBIE KIIETKH IOCIIE Olepa-
TUBHOTO BMEIIATEIbCTBA: OMEPALMOHHOE JIOXKE MPOIMUTHIBACTCA (DOTOCEHCUOMITH-
3aTOpOM M 00Jy4aeTcs jlazepoM. MeToiuKa Mo3BOJISET NPEAOTBPATUTh PELUIUBbI
Y METACTa3bl;

— BO3MOHOCTh KOPPEKTHOTO YHUYTOKEHHUS OIyXOJIM B TPYIHOJOCTYITHBIX
Y ACTETUYECKHU 3HAYNMBIX 30HAX;

— BO3MOXHOCTb MPOTUBOOITYX0JIEBOM 00pabOTKH KPOBH MPHU TreMo0IacTo3axX.

[Tpu neueHuM WHQPEKIMOHHO-BOCHAIUTEIbHBIX MPOLECCOB NMPEUMYIECTBA
OyAyT 3By4aTh CJIEAYIOLUIMM 00pa3oM:

—3@dextuBHocTh @[T HE 3aBUCHUT OT CHEKTPa YYBCTBUTEIBLHOCTH MHKPO-
OpraHu3MOB K aHTMOMOTMKaM. MeTos1 B paBHOM CTENEHHU T'yOUTENeH A OaKTe-
pui, IpoCcTEeHIINX, TPUOOB U BUPYCOB;

— MOCKOJIbKY TOBpEXKIaroIiee ecTBUe (OTOXMMHUYECKOro Mpolecca 00y-
CJIOBJICHO CBOOOJHOPAJAMKAIbHBIMU PEAKUUSIMH, PA3BUTHE MUKPOOHOW yCTOMYU-
BocTu K OJIT mpaktnuecku uckmoueHo. GoToceHCnOMIN3aTOphl, B OTIUYUE OT
aHTUOMOTUKOB, HE 00JIAJal0T TOKCUYECKUM U MYTareHHbIM JEHCTBHEM, KOTOPOE
3a4acTyIO CIIOCOOCTBYET CENEKIUU PE3UCTEHTHBIX IITAMMOB;

— OaKTepuIUAHOE JEHCTBUE HOCUT JIOKAIbHBIA XapaKTep U JIMMUTHUPYETCS
30HOM J1a3epHOro OOIy4YeHHs] CEHCUOMIN3UPOBaHHbIX TKaHel. [lpu aToM ynaercs
n30eXaTh XapakTEpHOIO JUIsl aHTUOMOTHKOB M AaHTUCENTHKOB MOPAXEHUS HOP-
MaJIbHOM MUKPO(]IIOpHI B 30HAX, HE NOJIEKAIUX JICUEHUIO;

— (hoTOoIMHAMHUYECKAsT Tepamnusi OAMHAKOBO 3(G(HEKTUBHA MPU OCTPOU U XPO-
HUYECKON MH(EKIINH, a TAK)Ke IPU HEKOTOPBIX BUAAX OALMIUIOHOCUTEIHCTBA.

B kadectBe (POTOCEHCMOMIM3ATOPOB BBICTYIAIOT BEIIECTBA, XUMUYECKas
CTPYKTypa KOTOPBIX 00YCJIaBIMBAET CIOCOOHOCThH MOIJIONIATh CBETOBYIO SHEPTHIO,
TpaHCPOPMUPOBATH €€ B Apyrue GopMbl SHEPTUU U Aajiee NepeaaBaTb APyTUM CO-
€IMHEHUAM. B 0CHOBE XMMUYECKOro CTPOEHHs OOJILIIMHCTBA COBPEMEHHBIX (HOTO-
CEHCUOMITN3aTOPOB JIEKUT MOPPUPUH — MAKPOLUKINYECKOE COECIUHEHHE, COCTO-
AIIEE U3 YEThIPEX MUPPOJIBHBIX KOJIEL, COEAMHEHHBIX MEXIY COOOW METHHOBBIMU
MocTukaMmu. Hanmuuue B MOJIEKyJie CHCTEMBI COMPSKEHHBIX TBOMHBIX CBSI3EH, 00Y-
CJIaBJIMBAET BO3MOXHOCTH IOTJIOIIEHUSI SHEPTUHU CBETA 3a CUET Mepexo1a cBO0O -
HBIX 3JIEKTPOHOB CHUCTEMbI Ha 0OJiee BBHICOKHI AHEPreTUUECKU YPOBEHb C IMOCIIe-
JYIOIIEH MepeIadyeit ee IPyruM COCAUHEHUSIM.

BTopbiM KOMITIOHEHTOM (POTOAMHAMUYECKOTO BO3JEHCTBUS SIBISETCS MHUIIU-
UpyIollee XUMUYECKYI0 peakluio u3iaydeHue. JItoboi cBeT B TOW WM MHOU CTe-
MIEHU BBI3bIBAET aKTUBALMIO (DOTOUYBCTBUTEIILHOTO BEILIECTBA, MO3TOMY ISl Ma-
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IIUEeHTOB, npoxoauBiux kKypc /T, npeaycmoTpeHo npedbiBaHNE B 3aTEMHEHHOMN
nanare. J[Ji1 HampaBIEHHOTO 3amycka (POTOXMMHYECKOW pEaKIUMU CBET AOJHKEH
o0JafaTh ONpEAEeNICHHON JJIMHOM BOJIHBI, COOTBETCTBYIOIIEH MUKY TMOTJIONICHUS
dboToceHcubOumu3zaTopa. Y OOJBIIMHCTBA COBPEMEHHBIX (POTOCEHCHOMIM3ATOPOB
MUK TOTJIOIICHUS JICKHUT B JJIMHHOBOJHOBOM yactu crektpa (600—-800 HMm) u co-
OTBETCTBYET TaK HA3bIBAEMOMY «OKHY IMPO3PAYHOCTH» OMOJOTHUYECKHX TKaHEH.
Kpome Toro, st 1OCTaBKU U3TyYEHUSI K MECTY BO3JICUCTBUS, a TAKXKE aKTUBAIIUU
OOJBIIOr0 YKCIa MOJIEKYJ (POTOCCHCHOMITN3aTOpa, OH JIOJDKEH 00J1afaTh Onpee-
JICHHOM MOIIHOCTBIO, @ TaKK€ KOT€PEHTHOCTHIO 3JIEKTPOMATrHUTHBIX BOJH B CBE-
TOBOM IOTOKE.

JIist maHHBIX 1IeJiel Ha pa3HBIX 3Tamax Pa3BUTHS METoa ObLIH HCIIOIh30Ba-
HBI PTYTHBIE, YIbTPa(pUOJIETOBbIE, KCEHOHOBBIE U JIpyrue BUbI W3inydarenend. Oj-
HAKO a0COJIOTHBIM COOTBETCTBHMEM K BBIJIBUTAEMBIM MO OTHOUICHUIO K WHUIUU-
pyIolieMy U3Iy4eHUI0 TpeOOBaHUSIM 00J1aJaeT JIa3epHOE U3IIyueHHe. JJaHHbIN BU
AIIEKTPOMATrHUTHOTO BO3JCHCTBUS MO3BOJISIET CO3/1aTh BHICOKYIO TUIOTHOCTH MOIII-
HOCTH HSHEPreTUYECKOro MOTOKa, 00eCleyuTh TIiIyOOKOe MPOHUKHOBEHUE, BO3-
MOYHOCTb MOJHOIEHHON JOCTaBKH, CTPOTOr0 JO3UPOBAHUSA M TOUYHOMW JIOKAJIU3A-
LU CBETOBOM YHEPTHUH.

Hcnons3yemsbie A1t GOTOAMHAMUYECKON TEpanuu JIa3epHbIE CUCTEMBI 110 TH-
1y paboyero BelIeCTBA MOTYT OBITh PA3IMYHBIMU: JIa3€p HA Mapax 30J10Ta, Jazep
Ha KpacuTENsX C HaKayKOW aproHOBBIM JIa3epoM, Ja3ep Ha KPaCUTENISIX C HaKay-
KOW SKCUMEPHBIM JIa3€pOM WM JIA3€pOM Ha Mapax M, TBEPAOTEIbHBIC JIa3ephbl
C YIBOGHHOW 4aCTOTOW M3Iy4YEHUs, Jla3ep Ha MOHAaX KpunroHa. OJHAKO B MOCIIEI-
HUE€ ToJibl HauOOJbIIEH U 3aCITY>KEHHOU MOIMYJISPHOCTHIO MOJIb3YIOTCS JTHOJIHBIC
nazepbl. OHAKO B MOCJIEIHUE TOIbI HAMOOJBIIEH U 3aCITy’>KEHHOHN MOMYJISIPHOCTHIO
MOJIL3YIOTCSL JTUOJIHBIE Jlazephl. [IpuunHOil TOMy ciy’kaT ux Oe3aibTepHATHUBHbBIC
TEXHOJIOTHYECKUE XapaKTEPUCTUKH: HAJIEKHOCTh, JOJITOBEYHOCTh, KOMIIAKTHOCTD,
MUHHUATIOPHOCTH, HETIOCPEACTBEHHOE MTPeo0pa30BaHre YHEPTUU B JIA3€PHOE U3ITY-
yenue. B Pecniy6nmke benapycs Ha 6a3ax Muctutyra Gpusuku u MactutyTa mMose-
KyssipHor u atomHo# ¢usuku HAH Pecny6nuku benapych Hanakena paspaboTka
Y MPOU3BOJICTBO JUOJIHBIX JIA3E€PHBIX U3IydaTesen 1 (OoToIMHAMUYECKON Tepa-
nuu. Cpeny HUX Takue anmnaparsl, kak «Poguauk-1», «®T-nazep» u ap.

Ha xadenpe oproneauueckoii cromatosorun bI'MY 6bu1a pa3padotana, 3a-
MaTeHTOBaHa U BHeApeHa Metoauka npumenenust O/ T pis nedenus 3adosieBaHUM
nepuofoHTa. Bo BpeMs SKCHEPUMEHTATLHOTO M KIMHUYECKOro OOOCHOBAaHMS
BO3MOXXHOCTH MPUMEHEHUSI METO/Ia B KOMIUIEKCHOM JICUCHUU 3a00JIeBaHUN TIEpH-
0JIOHTA OBLJIO MMOKA3aHO CIIEAYIOIIee:

1. Ipouenypa ®/T oka3biBaeT BhIpaKEHHOE JIeYeOHOE BO3/IEHCTBHUE HA TIO-
paXXEHHbBIE TKaHU, KOTOPOE MPOSIBISECTCS B HOPMAIU3AIMN KIMHUYECKOTO COCTOS-
HUS JIECHBI, PEAYKIMHU MOKa3aTelied BOCHaJeHUsl, KPOBOTOYMBOCTU U KOJNYECTBA
JIECHEBOM KUIAKOCTH, YHUUYTOKCHUH MATOT€HHOW MHUKPOQIOPHI, BOCCTAHOBICHUHT
MOP(POPYHKITMOHAIBHOH TIEIOCTHOCTH Ha KJIETOYHOM M TKAHEBOM yYPOBHSIX.

2. ©JIT obmamaer BeIpaKEHHBIM aHTUMHKPOOHBIM JEHCTBHEM B OTHOIICHHUH
IPAMIIOJIOKUTEIBHBIX U TpaMOTpUIATEIbHBIX OakTepuii, a Takxke rpuOoB. Tun
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JbIXaHUS HE SBJISETCS (AaKTOPOM, ONMPEEISIONMM BOCIPUMMYUBOCTh MUKPOOP-
ranu3moB K OJIT: nmporienypa B paBHOM CTEIIEHH BBI3bIBAET TMOENbL a3po0OoB, ¢a-
KyJIbTaTUBHBIX U OOJIMTaTHBIX aHAPOOOB.

3. CriocoOHOCTH (hOTOCEHCHOUTU3ATOPA PACTBOPATHCS B OCIKOBO-TUITUAHBIX
KOMILJIEKCaX MeMOpaH, a TaKKe MOHOXPOMAaTUYHOCTh M KOT€PEHTHOCTh JIEKTPO-
MarHUTHBIX BOJH B JIA3€PHOM CBETOBOM IIOTOKE OOECIEUMBAIOT BO3MOXHOCTb
MIPOHUKHOBEHUS (POTOXMMHYECKOTO BO3JCHUCTBHSI HA OIPEACICHHYIO TITyOHHY
B TKaHb, 1 YHUYTOKEHUE MUKPOOPIaHU3MOB, PACIIOIOKEHHBIX B MEKKJIETOUHBIX
MPOCTPAHCTBAX SIUTEIUATBHOTO IJIaCTa U HEJAOCTYMHBIX JJIsl JEUCTBUS CTaH-
JTApTHBIX MEXaHWYECKUX W aHTUCENTHUECKUX cpeactB. llocie npoBeneHus: mpo-
HeAypbl Ha TIOBEPXHOCTHU JECHBI 00pa3yercs crenupuyeckas HOTOKOAryIsIIHOH-
Hasl TJICHKA, TPEeNsATCTBYONAas peUHPUIIMPOBAHUIO TKAHHU.

4. Pa3BUTHUS YCTOMYMBOCTH MEPUOJOHTONMATOICHHBIX MITAMMOB K (hOTOIH-
HaMHYECKOMY BO3JICMCTBUIO HE MPOUCXOAUT. He mporucxoauT TakKe HapylleHUs
OMOLIEHO3a TIOJIOCTH PTa, MOCKOJIbKY Torudimas npu GoTOANHAMUYECKOM BO3/IEH-
CTBUU HOPMaJIbHAasi MUKPOQIIOpa 3aHOCUTCS TIOCIIE MPOLEAYPhl C HEMOPAKEHHBIX
Y4aCTKOB.

5. Bxiouenne OJIT B KOMIUIEKC CTaHIAPTHBIX MEPONPUSATUIN TIPU JICUEHUU
3a00JIeBaHUN TNEPUOJOHTA OOECHEYMBAET CTOMKYI0 HOPMAJM3ALMIO HMHJIEKCHBIX
(PMA, SBI, Pl) u nonsporpaduuecknx mokasareiicH, yIJIMHEHUE CPOKOB pEMUC-
CHUU J10 TojJa u Ooree.

Meroanka nmpoueaypbl

[Iponenypa ®JIT BeimosiHSIETCS MOCE MPOBEACHUS 00S13aTEIEHOIO0 KOMILIICK-
ca NEpPUOJOHTOJOTMYECKUX BMeEIIATENhCTB. B KadecTBe (hoTOCEHCHMOMIHM3aTOpa
UCIIOJIb3yeTCsl Ma3eBast popma npenapara «DOTONOH», EUCTBYIOIIEE BEIIECTBO
XJIOpHH €6. B KauecTBe MCTOYHMKA W3IYyYEHHS MCIIONb3YETCs anmnapar Ja3epHbIN
TepaneBTUUYeCKUi «PoaHuk-1», nnmHa BonHbI u3inydeHuss 670 HM, MJIIOTHOCTH
MortHocTH 125 MBT/cM2, no3a Ha oxny niporieaypy 50 Ix/cm?2.

DTanbl NpoueaypHI:

1. Hanoxxenue medyHO-rTyOHOTO PETPaKTOpa, BBHICYIIUBAHUE CIIM3UCTON 000-
JIOYKH J€CHBI OJTHOTO CETMEHTA.

2. Anmumkanus mnpernapaTta, paBHOMEPHOE pacIipeielieHUe MO MOBEPXHOCTH
CJIM3UCTOM, BBEJICHUE B TIOJIOCTh 3y0O/IECHEBBIX KapMaHOB. {7151 3THX 11enelt MOTyT
OBITh UCIIOJB30BaHbI CUJIMKOHOBAS Kallla, TJIAJAWIKU, KHCTOYKH, IIMPUIL, BO3IYII-
Has cTpys. Ma3se Oeperca u3s pacuera 0,1 M Ha 1 cm?. KpurepueM npaBUIbHOCTH
HAHECEHUs Ma3M CIYKUT 0Opa30BaHHE OJHOPOAHOW MOJYIPO3PAYHOU IJICHKH.
[lepnon sxcno3nnmu npenapara cocrabisieT 7—10 MUHYT. 3a 3TO Bpems AEHUCTBY-
IOIII€€ BEIIECTBO MTPOHUKACT B TKaHb U CBSI3IBACTCSI C MUKPOOHBIMU KJICTKAMH.

3. JlazepHoe oOsydyeHue oOpabOTaHHBIX (POTOCEHCUOMIM3ATOPOM TKAHEH.
Jlns moaBeeHUs U3JIyYeHUsI K TKaHU MOTYT OBITh MCIOJIb30BaHbl THOKHE CBETO-
BOJIbI U CTIEI[MAJIbHBIC HACAJIKH.

4. YjaneHue HENPOpPEarupoBaBIIMX OCTATKOB Ma3W BOJHO-BO3IYIIHBIM
CIIpEEM.
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[Iponeaypa mpoBOAUTCS MOCIIEIOBATENBHO HA KAXKIOM U3 YETHIPEX CEKCTaH-
ToB. Ceanc ®JIT ocymiecTBisieTcss 0JHOKpaTHO. B ciiydae HeoOXoauMOCTH (TsKe-
nasi popma 3a00JeBaHUsI, HEAOCTATOUHbIN KIMHUYECKUN 3(PPeKT mocne nepBoro
BO3JICHCTBHUSI) MPOBOIUTCS BTOPOU CEaHC ¢ MHTEPBAJIOM B 1 Hezenro.

Kpome neuenus 3aboneBanuit nepuogonta, ®JT MokeT NpUMEHSATHCS B Ta-
KHX aCTIeKTaX CTOMATOJOTHU KaK aHTUMHUKPOOHAsi 00paboTKa KOPHEBBIX KaHAJIOB,
KapUO3HBIX TOJIOCTEH, alMKAIbHBIX 09aroB WH(EKINHN, CBHUINEBHIX XOJIOB, JieUe-
HUE 3a00JI€BaHUNA CIIM3UCTON 000I0YKH, POTOAMHAMUYECKAS KOCMETOJIOTHSI U OT-
oenuBanue 3y0oB. bonbmioil paznen cocraBnsier npumeHenue ®JIT B yentocTHO-
JIUIIEBOU XUPYPTrUH, OHKOJIOTUHU U peadInTaIUu.

ITPENAPUPOBAHME TBEPbIX TKAHEM 3YBA C IOMOIIBIO JIASEPHOI'O
HN3JIYYEHUSA

Pa3BuTue nazepHOM TEXHUKHM B HACTOAIIEE BpeMs JOCTUIJIO TaKOrO YPOBHS,
YTO C €€ IIOMOIIBI0 OKAa3bIBAECTCSI BO3MOKHBIM pelIaTh MHOTME TEXHUYECKUE IIPO-
onemsl. JlazepHas TEXHOJIOTUS MPUMEHUMA 1Ji1 0OBEKTOB U3 CaMbIX Pa3HOOOpas-
HBIX MaTEpHUAJIOB, HAXOMAIIMXCS B Pa3jIUYHBIX arperaTHbIX COCTOSIHUAX, CPEAH
KOTOPBIX HauboJee NHTEPECHBIMU U CIOXKHBIMU SIBIISIFOTCS OMojoruueckue. B ot1-
JUYME OT TEIUIOBBIX MCTOYHMKOB CBETa Jia3epbl 00Jalai0T BBICOKOH CTENEHBIO
MOHOXPOMATHYHOCTH, BBICOKOH CTEIICHbIO BPEMEHHOMN H IPOCTPAHCTBEHHON KO-
TE€PEHTHOCTH, BBICOKOW CTENEHbI0 HANPABICHHOCTH U MOJSIPU30BAHHOCTH H3IY-
YEHUS NPU 3HAUYUTETBHON €ro MHTEHCUBHOCTU U SIPKOCTH, MOTYT ME€pPECTpanuBaTh-
Cs MO JJIMHAM BOJIH, MOTYT M3JIy4aTh CBETOBBIE UMITYJIbChl PEKOPAHO KOPOTKOH
JUIUTEIIBHOCTU. 3a MEPUOJ Pa3BUTHS JIA3€PHOUW (DU3UKH U TEXHUKHU OBUI CO3[aH
IIMPOKUI apCeHal JIa3€pPOB U JIA3EPHBIX CHUCTEM, 110 CBOMM ITapaMeTpaM B 3HAYU-
TEJbHON Mepe YIOBIIETBOPAIOIINX MOTPEOHOCTH JIA3€pHONU TEXHOJIOTUH, BKIIHOYAs
ouotexHosnoruto. OgHAKO CIOXKHOCTb CTPOCHHS] OMOJIOTMYECKUX OOBEKTOB, 3HA-
YUTEJIbHOE Pa3HOOOpa3ue B XapakTepe UX B3aUMOACUCTBUS CO CBETOM ONpEAes-
10T HEOOXOAMMOCTh MCIOIb30BaHUSI MHOTHX THUIIOB JIa3€POB U JIA3€PHBIX CHCTEM,
a TaKKe CTUMYJIMPYIOT pa3paboTKy HOBBIX JIA3€PHBIX CPEJCTB, BKIKOYAs U Cpell-
CTBA JIOCTaBKH JIA3€PHOT0 U3IYUYEHHS K OOBEKTY UCCIIEIOBAaHUS WM BO3ACHCTBHUSL.

M3BeCTHO, 4TO JIa3epbl EPEKPHIBAIOT IUPOKUI JUAIa30H JUIMH BOJIH, YPOB-
HU BBIXOJIHOM MOIIHOCTH HETPEPHIBHBIX Ja3€POB U CPEAHEN MOIIHOCTU UMITYJIbC-
HBIX COCTABJISIFOT OT HECKOJbKUX MUJUIMBATT JI0 JIECSITKOB M COTEH BATT, SHEPTUs
B UMITYJIbCE M3MEHSETCS B MPEJETIax OT HECKOIbKUX MUJUIMIKOYJIEN 10 HECKOIb-
KHX JIKOYJIEH, NITUTEIbHOCTH UMITYJICOB TAKXKE U3MEHSIOTCS B IIMPOKOM JMaria-
30HE: OT HECKOJIbKUX MHWJIJTUCEKYHJ 10 €AUHUI] MUKOCEKYH, IIMPUHA JIMHUH W3-
Jy4EeHUS JIa3€pOB OT HECKOJBKMX KHUJIOTepIL IO JECITKOB TUrarepl, yriioBas
pPacxOgUMOCTh COCTABIISIET OT JIECATKOB I'PadycoB J0 JIoJied muwumpaauasna. Jla-
3epHOE M3IIy4YeHHE 00JafaeT PSAIAOM YHHUKAIbHBIX CBOWCTB, ONPEACNAIONIUX pe-
3yJbTaT €r0 B3aUMOJIECHUCTBUS C OMOJOTMYECKMMH TKaHAMU. K 4HCIy OCHOBHBIX
CJIEZIyeT OTHECTH: BBICOKYI0O MOHOXPOMATUYHOCTh, BPEMEHHYIO U MTPOCTPAHCTBEH-
HYI0 KOT€pEHTHOCTb, HANpPABJIECHHOCTb, MOJIIPU30BAHHOCTh, 3HAYHUTEIBHYIO WH-
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TEHCUBHOCTb U SPKOCTb U3JIYYEHUS, CBEPXKOPOTKYIO JUIUTEIbHOCTh HMMITYJIHCOB
reHepaly U CIOCOOHOCTh K MEPECTPONKE ITTUHBI BOJIHBI.

CrienpanbHble ONTHYECKUE CUCTEMbI HA OCHOBE J1a3€pOB 3HAUUTENIBHO PaCIlIu-
PSAIOT BO3MOKHOCTH JIa3€pHOT0 M3iIydeHus. Tak, mpeoOpa3oBaHUE YaCTOTHI U3IIY-
YEHHsI C TTOMOIIBIO CPEJICTB HEJIMHEWHON ONTUKU MO3BOJIAECT YBEIMYUTH UANa30H
JUTMH BOJH W OCYIIECTBUTH HEMPEPHIBHYIO MEPECTPOUKY JJIMH BOJH B IIMPOKOH
obnactu, 3pPEeKTUBHO yCWIMBATh HW3TYYECHHUE MaJOW MOIIHOCTH, CYIIECTBEHHO
COKpamarh JIUTEIBHOCTh (0 eAuHUI] (EMTOCEKYH ), YMEHBIIATh MUPUHY JIH-
HUU (10 €IUHUII U JOJIEH repiia), yBeINduBasi TEM CaMbIM JJIMHY KOTEPEHTHOCTH
Ja3epa (10 COTEH KWJIOMETpPOB). B pe3ynbTare J1a3epHOro BO3ACUCTBHUS B OOIY-
YEHHBIX TKAHSAX MPOUCXOMSIT PAa3INYHbIe (PU3UKO-XUMUYECKUE H3MCHCHUS. IJTH
U3MEHEHHUS] PETUCTPUPYIOTCS HA BCEX YPOBHSX OpraHU3AlMM >KUBOW MaTEpHH.
[Ipotiecchl, XxapakTepu3yromire B3auMOoICHCTBUE Ja3epHOro U3ITydYeHUs ¢ OM000b-
eKTaMM, MOXKHO Pa3euTh Ha Tpu rpymibl. K nmepBoit rpymmne oTHOCSTCS Bce He-
BO3MYIIAIOIIME MPOLeCcChl (M0 KpailHeW Mepe HEe OKa3bIBaIOIIUE 3aMETHOTO JIe-
CTBUA Ha OMOOOBEKT B mpejenax omubok uamepenuii). Ko BTopoit — mporieccsl,
B KOTOPBIX TPOSBIIAECTCS (OTOXUMHUICCKOE WM TeTUIoBOe AciicTBre. K TpeTheit —
MIPOIIECCHI, MPUBOASAIINE K (HOTOpa3pyIICHHUIO. B 3aBUCHMOCTH OT BETMYUHBI TEM-
nepaTypsl U BPEMEHH €€ ICUCTBHS Ha OMOTKAaHb B IOCIICTHEH MOTYT HAOJIFOAaThCs
OTJIETLHO M BMECTE: TEMIIEpaTypHas aKTHUBAIlUs, JCHATyparus Oeika, KoaryJs-
1us, kapOoHusamus, ucrnapenue. Ceiyac B CTOMATOJOTHH HAILIO MPUMEHEHUE
HECKOJIbKO TUIIOB JIa3€POB.

YrieKucJ0THBIN J1a3ep — TpeIHa3HAYeH JJI BBIMOJTHEHUS MaHUITYJISIIAN
Ha MSTKUX TKaHAX. DTO M 3MOJIOCH], U Pa3IMYHbIC THUMEPIUIA3UU, U JICUKOTUIaKUH,
TUHTUBUTHI, TAPOJAOHTUTHI, TO €CTh OYCHb HIUPOKHUH CIEKTP PabOThl HA MSTKUX
TKaHSX, KOTJIa UMEETCs] BOCHAIUTENbHAS COCTABIISIONIAS.

OpOueBbIii Ja3ep — MpeIHa3HauYeH ISl pa0OThl HA TBEPABIX TKAHAX. JTOT
THUII JIa3epa MIUPOKO MPUMEHSETCS MPU NPEenapupOBaHUU MOJOCTH MO TIIIOMOY,
MO3BOJISIST MPAKTUYECKH H30exkaTh paboThl OopmMainHoW. OH MpeKpacHO MOIXO-
JUT JJ1s1 pabOThl HA KOCTU — €CJIM €CTh BOCHAIMTENBHBIN MPOIIECC, C TOMOIIBIO
3pOMEBOTrO Jlazepa MOKHO yOpaTh rpaHyIsIIUNA, KOTOPBIE HAXOASTCS Ha KOCTH.

J{uoaHbIN J1a3ep HanboJjiee MIMPOKO MPUMEHSETCS B CTOMATOJOTHH (B TOM
YHUCJIC ¥ U3-3a JIOCTYIMTHOW HEHBI). ITO, B IEPBYIO OYEPEb, JTa3ep I MITKUX TKa-
HEH, HO ero MCMOJB3YIOT U KaK HIOJOHTHYECKHA JIa3ep — C €ro MOMOIIBI0 MOXK-
HO CTEpWJIM30BaTh KaHAJbl, 3alleyaThiBaTh JECHTUHHBIC KaHabllbl. Kpome ToroO,
BO3MOYKHO €T0 IIPUMEHEHHE JIJIsi 0TOeTTMBaHUs 3y00B.

Takke pacter B TOCIETHEE BPEMS IMOIMYJISIPHOCTh CHCTEM, IMO3BOJISIOIMIUX
npoBoguTh BTC-Tepannio — s Ae3uH(EKIIMNA TEHTUHHBIX KaHAJIbIIEB 3y0O0B,
B KOTOPBIX UMEIOTCS OOJIBIITNE BOCTIAUTEIBLHBIE MPOIECCHI.

Uto KacaeTcsi MOSBICHUS YHUBEPCAJBLHOIO Ja3epa, TO BPsJ JH 3TO BO3-
MO>kHO. CTOMATOJIOTHS, B OTIUYHE, K IPUMEPY, OT KOCMETOJIOTHH, KOTOpast pabo-
TaeT ¢ OJHOPOJHOHN TKaHBIO, BRIHYXACHA pab0OTaTh CO BCEMHU BHUIAMH TKaHEH —
MBIIIIIBI, )KUP, KOCTh (TPUYEM pa3HOTO THIIA), SMajlb, ICHTHH, COCY b, CIIM3UCTAs.
EauHoro uHCTpyMeHTa, KOTOPBI OJMHAKOBO BO3JEHCTBOBAN Obl HAa BCE 3TU pa3-
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HOPOAHBIE CTPYKTYPbl, HET. DTUM CTOMATOJOTHS PAIUKAIBHO OTIUYAETCS OT
OCTAJIbHBIX BU/IOB MEJIULIUHBI.

Jlazep m3HAuYaJIBHO MpETHA3HAUEH YISl M30UPATEIbHOIO BO3JACUCTBUS HAa Ka-
KOM-TO oJuH Tul TKaHu. [losTomy 17151 pabOThI HAa KOCTH HY>KEH OJMH THII Jia3epa,
JUTsl MATKOW TKaHU, 00raToil KPOBEHOCHBIMU COCYAaMU — JIPYTOil, a JiJIsi OTOeNH-
BaHUA 3Manu — Tpetuil. [103ToOMy yHHMBEpCAIBHOTO Jiazepa I CTOMATOJIOTUU
NIOKA /1aTh HE MIPUXOIUTCH. ..

[Tpumenenue »pbueBoro nazepa (Er-YAQG) ¢ nnauHOM BosHBI 2,94 MUKpPOH
OCHOBAHO Ha XOpPOILEM MOTJIONICHUH BOAOW U JII0OOH APYyroil TKaHblO, CoAepKa-
mei Bomy, sHepruum dpomeBoro jasepa. Ilokazanms k mpumenenuio Er-YAG-
Ja3epa MPaKTHYECKH MOJIHOCTBIO MOBTOPSIOT CHMCOK 3a00J€BaHUN, C KOTOPBIMU
NPUXOAUTCS CTAKUBATHCS B CBOEH paboTte Bpauy-cromatosiory. K Haubosnee pac-
MPOCTPAHEHHBIM MOKa3aHUSM OTHOCSITCS:

— IIpenapupoBaHue TOJIOCTEH BCeX KJIACCOB, JICUCHHE Kapueca,

— MYJILIIOTOMHUS,

— TMHTMBOTOMMUS M THHTMBOILJIACTUKA;

— CTEpWJIN3alisl KOPHEBOIO KaHaja, BO3JCHCTBHE Ha allMKAJIbHBIA OYar WH-
dbexuu;

— 00pa0boTKa MapoJOHTATBHBIX KAPMAHOB;

— (peHdKTOMUS;

— JiedyeHue 3a001€BaHUM CIU3UCTOM;

— BECTUOYJIOIIACTHKA,;

— HaJpe3 U JIpeHax adCLEecCoB;

— OCTaHOBKA KPOBOTEUYEHUS U KOAryJIslus;

— pPEayKIMs TUNEPTPOPUU JECHBI.

OKCIepUMEHTAIBHOE UCCIIEIOBAHUE MO BO3JICHCTBUIO U3IYUYEHHs 3pOHUEBOro
Ja3epa Ha TKaHb U30JIMPOBAHHOIO 3y0a ¢ MCHOJIb30BAaHUEM JIa3€pPHOM CTOMATOJIO-
IrMYECKOl ycTaHOBKM «OnTumMa» M OECKOHTAKTHOTO HAKOHEYHHKA BBIMOJIHEHO
B [THWJI benMAIIO B nepuop ¢ nekabps 2004 r. o saBaps 2005 T.

Jly1s uccrnenoBaHus HCIOJIB30BAIN W30JIMPOBAHHBIN 3y0, Kapuo3Has MOJIOCTb
chopMupoBaiach B LIEHTPE BepxXHEH moBepxHocTH 3yOa auameTrpom 0,5 cM, 30Ha
Kapueca yepHoro nseta. [lepudepust BepxHel MOBEPXHOCTU — 340pOBasi SMalb.
Bo3zneiicTBre npoBoAnIOCh O€3 UCIIOJI30BAaHUS BOAHO-BO3AYIITHOTO CIIpPES.

[TapameTpbl n3MyueHHs: sHepruss B mmmyiabce — 200 m/[x, wacrora —
15 ', M3nydyenuem Jsa3zepa Obuta 0OpaboTaHa MOBEPXHOCTH 3y0a, MOpakeHHas
KapuecoM, U 370pOBasi SMallb BEPXHEro Kpas 3y0a Ha rpaHule rOpU30HTAILHON
Y BEPTUKAJIbHOM TOBEPXHOCTH.

[Tocne mekampuuHAIMKM 3y0a OBLUIM CIEIaHbl TOPU3OHTANIbHBIE CPE3bl BEPX-
HEll TOBEPXHOCTH, KOTOpbIE MOJBEPIIUCh HCCIENOBaHUIO Mpodeccopom
H. A. llIsemom (puc. 32—-35).
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Puc. 32. ]letictBue wu3nmydeHus >pOUEBOTO
Ja3epa Ha 3I0poBy0 sMmaib 3yba. (Kpai
BepxHel noBepxHocTH 3yba. Oyar kapOOHU-
3anuu SMaiu ¢ pparmeHtanueii u Gopmupo-

BaHUEM  KpaTepooOpa3HOro  yriryOJieHus.
YBenuuenune — x50, okpacka — reMaToKCH-
JIUH-DO31H)

Puc. 34. ]leiictBue wu3mydeHHss 3pOHEBOTO
Ja3zepa Ha KapuecHyro Tkanb. (Ha oOmmpHbIX
y4acTKax TPOCIEKUBACTCS METKO3EPHUCTHIN
pacraj 3Maiu B BUJE Y3KOH HUTEBHJIHOMU IO-
Jocku. YBennuenue — x50, okpacka — re-
MaTOKCHJIMH-3031H)

Tesd

oS

Puc. 33. JlelicTBue uzirydeHus: SpOUEBOTO Jia-
3epa Ha KapUeCHYIO TKaHb 3y0a. (BeIsBistoTCs
OUYCHb MEJIKHE, €JI¢ 3aMETHBIC, M3peiKa He-
CKOJIBKO KpYITHEE, IIBIOKM KapUeCHOW TKAaHU
Ha IMOBEPXHOCTH dMaiu. ¥YBenmueHne — x100,
OKpacKa — reMaTOKCHIIMH-3031H)

Puc. 35. JleficTBue u3imydeHus: 3pOHEBOTO Jia-

3epa Ha KapuecHywo Tkanb. (Ha BepxHeii mo-

BEPXHOCTH 3y0a — OCTaTKH pa3phIXJICHHOM

KapUECHOW TKaHU C Ovyaramu BaropH3alliH.

VYBenuuenune — x50, okpacka — reMaToKCH-
JTUH-2031H)

Mexanusm IeMCTBUSI OCHOBAH HA «MHKPOB3PBIBAX» BOJbI, BXOAIIECH B CO-
CTaB 3Majiu U JICHTHHA, TIPU €€ HarpeBaHuU Jia3epHbIM cBeTOM. [Iporecc morio-
IIEHUS U HAarpeBaHUs MPUBOAUT K UCMAPEHUIO BOJAbI, MUKPOPA3PYLICHUIO TBEP-
JbIX TKaHEW W BBIHOCY TBEPHABIX ()PAarMEHTOB W3 30HBI CBEPJICHUS BOISHBIM
napom. /715 oxnakieHus UCTIONb3YeTCsl BO3AYIIHbBIN cripeil. DddexT Bo3nencTBus
orpanndeH ToHuyaimmm (0,003 MM) crioeM BbleNIeHHs SHEpruu jasepa. [Ipoucxo-
JUT TIOCTIONHAs 00pabOTKa TKAaHU C HAJICKHBIM KOHTPOJIEM TIYOUHBI CBEPJICHUS.
M3-3a MUHUMAIBEHON BEJIMYHMHBI MOTJIOMICHUS U3TyYeHUs dPOUEBOTO Jiazepa Th/-
POKCHAMIATUTOM — MUHEPAJTbHBIM KOMIIOHEHTOM XpomModopa — HarpeBa TKaHU
6oiee yeM Ha 2 °C He npoucxoaut (puc. 36, 37).



Teepable TKAHK (npenapuposanne)
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Puc. 36. Mexanu3m npenapupoBaHus TKaHU 3y0a W3IydeHHuEM 3pOHeBoro ga3zepa
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Puc. 37. CrieKTpbl HOTTIOLEHUS KHUJIKOCTbIO OMOTKaHEeH Ja3epHOro N3Iy4eHUs Pa3TMuHON JTH-
HBI BOJTHBI

[Tpu BO3AEliCTBUM M3JIy4€HHUs Jlazepa Ha TKaHU 3y0a MPOUCXOAUT OIlIaBiie-
HUE U pEeKpUCTAIUIM3alMs JACHTHHA Ha CTEHKax KOpHeBoro kaHana. IIponunae-
MOCTB CYIIECTBEHHO MOHIKanach nmocie 0opadborku Nd-YAG- min COz-nazepom.
[Tpu 3TOM, ecnu Temneparypa nosbiaeTcst He 6osee yem Ha 10 °C no cpaBHEHHUIO
C TEMIIEPATypOu TeJjia, TEPMHUUYECKUX TMOBPEXKACHUN aJTbBEOJSIPHON KOCTH HE OT-
MEYEHO.
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3AK/IIOYEHUE

B yueOHO-MeTouYecKoM MOCOOUH M3JI0KEH MEPBBIM OMBIT MCIOJIb30BaAHUS
B KJIMHUKE JIA3€PHBIX XUPYPTrUYECKUX U TEPANEBTHUUECKUX TEXHOJOTHM B CTOMA-
TOJIOTMHM, OCHOBaHHBIA HAa COOCTBEHHBIX JaHHBIX, MOJTYYEHHBIX B pPE3yJIbTaTe dKC-
NEPUMEHTANBHBIX MCCIETOBAHUN U KJIMHUYECKOrO NpUMEHEHHMs. Jloka3zaHa BbICO-
Kasg KIuHU4YecKast 3((HEeKTUBHOCTH JTa3€PHBIX METOIUK, KOTOPBIE JIETAt0T JeueHue
naiuenTa 6ojee KOMPOPTHHIM ¢ MUHUMAJILHBIM 0OJIEBBIM CUHIPOMOM.

BBICOKOMHTEHCUBHOE JIa3€pHOE M3IYyYEHUE JAET BO3MOYKHOCTH C MOMOIIBIO
MUHUMAaJIbHO WHBAa3UBHBIX METOJIMK IMOBBICUTh Ka4€CTBO ONEPATUBHBIX BMeEIla-
TENbCTB M TEPANIEBTUYECKOrO JICYEHUS] B CTOMATOJIOTMH, OOECIIeYUTh CTOUKHUI Te-
MOCTa3, OaKTepULIUIHBIA PdeKT, OIaronpusaTHOE TEUEHHUE TOCIEONEPAIMOHHOTO
nepuoa. [I[puMeHeHre HU3KOMHTEHCUBHOTO JIA3EPHOIO U3YyYEHUS IIPU KOMILIEKC-
HOM JICYEHUU OOJBLHBIX C AaHOMAIMSIMH 3yOOUETIOCTHOU CUCTEMBI, Je(opMarusiMu
BEpPXHEW YEJIOCTH U BepXHEW ryObl oOecrneunBaeT COKpalleHHe Mepruojia BOCCTa-
HOBJICHHSI KOCTHOM TKaHM, YTO KIIMHUYECKU TPOSBISIETCS B yCKOPEHHOM CHHYKEHUU
HOJIBUKHOCTH 3yOOB, COKpAILlEHUH CPOKOB OPTOAOHTHUECKOTO JICUEHHUSL.

3AJIAHUSA 151 CAMOCTOSITEJIBHOU PABOThHI

Jlo TOoro, Kak MPUCTYMUTh K M3YUCHHUIO TEMBI 3aHATHUS, CIEAYyET MOBTOPHUTH
MaTepual 1Mo aHaTOMUHU, MOP(DOIOTUHM U (PUZHOJOTUH 3yO0UYEITIOCTHON CUCTEMBI,
NOBTOPUTh XUPYPIHUECKOE JICYEHUE aHOMAJIMU W Aedopmanuii 3y004entocTHON
CHUCTEMBI, JIedeHue 3a00JIeBaHU TKaHEH EPUOIOHTA.

CTyIeHT NOKEH:

— U3y4YUTh MOKA3aHUs K UCIOJIb30BAHUIO JA3€PHBIX MEIULUHCKUX TEXHOJIO-
I'Mil B CTOMaTOJIOTHH;

— 3HaTh NPUMEHEHHE Ja3epOTEPANuU B PETEHIIMOHHOM MEPHOJE OPTOAOHTH-
YEeCKOTro JICYEHHUs IMOC/ieé KOMIAKTOCTEOTOMUH, a TaK)Ke €€ MPUMEHEHHUE 10 OPTO-
JOHTUYECKOTO JICYEHHS] M B €r0 PETEHLIMOHHOM IEPHOJE C UCIOJIb30BAHUEM Op-
TOJIOHTHUYECKOTO anmnapara,

— U3yYUTh BO3MOKHOCTH MPUMEHEHUS! HU3KOMHTEHCUBHOTO MH(PaKpaCHOTO
Ja3€pPHOTO M3ITyYEHHUs MPU KOMIUIEKCHOM JICUeHUH AeopMaliiii BEpXHEH demnto-
CTU B C(OPMHUPOBAHHOM TNPUKYCE Yy MAIUEHTOB IMOCJE ONepaluid MO MOBOIY
CKBO3HBIX pacIleiInH ryOsl U Heba,

— 3HATh IPUMEHEHHUE Ja3ePHON CBAPKHU MPH M3TOTOBJICHUU U PEKOHCTPYKITHH
METAITMYECKHUX 3YOHBIX MTPOTE30B U OPTOAOHTUUYECKUX allapaToB;

— O3HAKOMUTBHCS C HCIIOJIb30BAHUEM JIa3€pHBIX TEXHOJOTUHM MPU KOMILIEKC-
HOM JICUEHUH 3a00JIeBaHUI MEPUOJIOHTA;

— HAYYHUThCSI UCIIOJIB30BaTh U3JIydeHHE 3pOUEBOro Jiazepa Jisl IpernaprupoBa-
HUS TBEPABIX TKaHEH 3y0a.

JlJiss cCaMOKOHTPOJISI YCBOCHHSI TEMbl 3aHSTHUS PEKOMEHAYETCS OTBETUTh Ha
TECTOBBIE BOMPOCHI. 3aKPENUTh MOJIYUECHHbIE 3HAHUSI TOMOXET CaMOCTOSITeNIbHAs
paboTa c manuMeHTaMu B KIMHUKE.
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CAMOKOHTPOJIb YCBOEHUSA TEMbI

1. ®oTtoTepMuyecKoe NEHCTBHE HA TKAHW BO3HUKACT IPH IUIOTHOCTH MOIII-
HOCTH JIa3epHOT0 M3aydenus (MB1/cm?):

a) ot 200 1o 400;

6) ot 800 10 1000;

B) oT 480 10 800.

2. Haumnas ¢ xakoil TemrnepaTypsl IpU HArPEBaHUH TKAHU IO BO3ACHCTBH-
€M JIa3epHOro M3iydeHus HalmomgaeTcs 3¢ ekt xoarynsauud (HEeKpo3a) TKaHH,
KOTOPBIM BBIPAXAETCAd B KOHTPAKLMHU, YIUIOTHCHWM TKAaHU M YMEHBIIEHUU €€
B pazmepax?

a) 40 °C; 0) 80 °C; B) 60 °C.

3. JlazepHble TepaneBTUYECKHUE YCTAaHOBKH, BhllTyckaembie B PecryOnuke be-
Japych, KOTOPbIE MOTYT OBITh UCIOJIB30BAHbI JIJIS JIa3epOTEePaAiK B CTOMATOIOTUH:

a) «PotHHUKY;

0) «CHATI»;

B) «Ontumay;

r) «OnTUMyMm».

4. Tlpu nazepHOl CBapKe MMITYJIbCHOE CBETOBOE M3IYUYCHHE BHICOKON MOIIHO-
cTH (DOKYCHPYETCS Ha CTHIKE JIBYX METAJUTMUYSCKUX JCTAlICH B IISATHO THAMETPOM:
a) 5-8 mmM; 0) 0,2-0,4 mm; B) 0,5-1 MmM; r) 8-10 MMm.

5. Jlyst 5pOMEBBIX J1a3epOB BBITYCKAIOTCS 1 CTOMATOJIOTHYECKUE HAKOHCUHUKH:
a) KOHTaKTHBIE;
0) OECKOHTaKTHBIE.

6. OcHOBHAasT KOHCTPYKTHBHas wujaes anmapara «OnTuma» 3aKiIrodacTcs
B HAJIMYUU HCTOYHUKOB M3ITyUEHUS:

a) TUOAHOTO;

0) HEOIUMOBOT0;

B) 3pOMEBOrO.

7. Tlpsimble HAKOHEUHUKH JIJIS JTa3€POB MOTYT OBITh:

a) He(OKYCHUPYIOIINE;

0) poxycupyroiue;

B) YaCTUYHO (hOKYCHUPYIOIIIHE.

8. M3nyueHne Kakux JIa3epOB OKa3bIBAaCT OAKTCPUIIUIHOE ICHCTBHUEC?
a) TUOJHOTO;

0) Bcex;

B) 5pOUEBOTO;

') HEOJIUMOBOTO.
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9. CymMapHOe eXeTHEBHOE JIa3€pPHOE BO3JIEHCTBUE MPH MPOBEACHUU Jia3e-
poTepanuu B PETEHIIMOHHOM TEPUOJIE OPTOAOHTHUYECKOTO JICYCHHS IOCIE KOM-
MaKTOCTEOTOMHUM Ha BCE TOYKM B 30HE OIEpallMd B TEUEHUE OJHOUN MPOIIETYphI
HE JIOJDKHO MPEBBINIATH:

a) 28 MuH; 0) 15 mumn; B) 30 muH; r) 10 MuH.

10. IIpu M3rOTOBIIEHUU METAJUIOKEPAMHUYECKHX MOCTOBUIHBIX IPOTE30B
O0JIbLION MPOTSKEHHOCTH JIa3epHYIO CBApKy (parMeHTOB JIE1AI0T:

a) 10 HAaHECEHUS KEPaMUYECKOTO MOKPBITHUS;

0) rmocyie HAHECEHHsI KEPAMUYECKOTO TTOKPBITHS.

11. Haubonee mpo4yHOE CBApHOE COEIMHEHHUE MOJIy4aeTCsl MPHU IIOTHOCTU
MOIIHOCTH, COOTBETCTBYIOIIEH YHEPTUH UMITYJIbCA OKOJIO:
a) 4 JIx; 0) 18 JIx; B) 8,5 JIxk.

12. Vcrionp30BaHKe Ja3epHON CBAPKH JJIsl YCTPaHEHUS JePEKTOB B TIPOIIecce
JWThSI U TIOCTIEAYIONIEH 00pabOTKH METATMYECKUX KApKACOB 3YOHBIX MOCTOBH/I-
HBIX MTPOTE30B:

a) MOKa3aHo;

0) HE TOKa3aHo.

13. OGny4yeHre HU3KOMHTEHCUBHBIM HH(PAKPaCHBIM JIa3€PHBIM U3TyUYEHUEM
¢ mmHoU BoJHBI 0,81 MKM, MOIIHOCTBIO M3iTydeHus 250 MBT npu KOMILIEKCHOM
OpTONEAO-XUPYPTUUECKOM JICUEHHH JiepopManuii BepXHE 4entocTu B chopMu-
POBAaHHOM MPUKYCE y MAalMEHTOB C BPOXKJECHHOM Marosiorueil ryoel u Heba cro-
coOCTBYeT:

a) YCKOPEHUIO penapaTUBHBIX POLECCOB B KOCTHOM TKaHU;

0) 3aMeJIEHUIO perapaTUBHBIX MPOIECCOB B KOCTHOW TKaHWU;

B) HE OKa3bIBAET BIIMSHHME HA TEUEHUE PEMAPATUBHBIX IPOLECCOB B KOCTHON
TKaHMU.

14. I'nyOvHa MPOHUKHOBEHUS B TKAHU MOJTYPOBOAHUKOBBIX MHGPAKPACHBIX
Ja3epoB:
a) no 0,5 cwm; 0) 1o 7 cm; B) 110 14 cm.

OrBernl: 1 —0;2—B;3—a,0,B,4—B,5—2a,0,6—0,B;, 7—a,0;
8—09—06;10—a;11—18;12—a;13—a; 14 —o.
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