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3JIEMEHT, KOTOPBI MMEeT MPOKCUMAIIBHBIA KOHEIl M JUCTaJIbHBIN KOHEI] U BBIITOJIHEH C BO3MO)KHOCTBIO
BBEJICHHS B HETO MHUTATCIBFHON TPYOKH M C BOSMOKHOCTBIO IIEPEMEIICHHS B IIPOIOJIFHOM HAIpaBICHUH
OTHOCHTEJIbHO THTaTeqpbHONM TpyOkm. K TpyOuaTromMy »sIeMEHTY 1O €ro HapyXHOW mnepudepun
MPUKPETUICHB! OJMH WM HECKOJIBKO 3JIEKTPOXOB. TpyOuaThiif 37€eMEHT BBITOJHEH M3 HAPYXKHOTO CIIOS
W3 TONUypeTaHa W BHYTPEHHETO CIIOA U3 (TOPUPOBAHHOTO STHIICHIPONWICH. TpyOuarblii AIIeMeHT
TaK)Ke COJEPKUT MPOCBETHI, MPOXOASIINE YepPe3 €ro Hapy>KHBIM CIOW, MPU ITOM B KXKIBIM U3 ITUX
MIPOCBETOB BCTABJIICH MPOBOI, MPOXOSAIINI OT 3JIEKTPOAOB M MO BCell AIMHE TPpyOuaToro syieMeHTa OT
AIIEKTPOIOB IO MPOKCHMAIBHOTO KOHIA TPYOUIaTOro eMeHTa. M30aimpoBaHHBIN IPOBOI CONCPKUT OTHY
WA HECKOJIBKO JKWJI WM KaOeJeH, TOJHOCTBIO MOKPBITHIX MEPBOM H30JSIUCH W BTOPOIl M30IAIUCH,
OTJINYAIOLIEHCS OT MEPBOU U3OJISILIUH, TPUUEM MepBasi U3OJISALIMS COACPKUT CIION AIMaIH U CJIOH MapuieHa.
[IpoBoasmuii TPOBOA COMEPIKUT TPH CPEACTBA AIIEKTPUICCKON H3OJSINN, IPUYEM [[Ba U3 YKa3aHHBIX
CPEJICTB DJIEKTPUUECKON M30IIAIMY HAHECEHBI Ha MPOBOMAIIUI MPOBOA U OTIMYAIOTCS IPYT OT ApYra, a
TPEThE CPEACTBO AEKTPUICCKON M30IIIUHU obecriednBaeTcsl (GU3NIECKON Cpeoif mpocBeTa KaTeTepa, B
KOTOPOM PACTIONIOKCH YKa3aHHBIA TTPOBO.
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KATETEP JJISI COAENCTBHSI B BOCCTAHOBJIEHAU ITPU JUCDATHH,
W30 JMPOBA HHBII IPOBO/I U ITPOBO/ISALIUI ITPOBO/I 1JISI TAKOT'O
KATETEPA

OBJIACTb U30BPETEHMA
Hacrosimmee wu3o0peTreHre OTHOCHTCS K KaTeTepy, B YAaCTHOCTH, XOTS U He

UCKJIFOYUTENIbHO, Uit 00JIerYeHHs] BOCCTAHOBJIEHUS NP TUC(HATHH.

MPEAITOCBIJIKU CO3IAHUA U3OBPETEHUA

Jucdarus - 3TO COCTOSIHHE, TPU KOTOPOM TMALMEHT UCIBITHIBAET TPYAHOCTH C IJIOTAHUEM
WA HE MOXKET MPOTJIOTUTH Oe30macHbIM oOpaszoM. Jucdarus Moxer ObITh BbI3BaHA, HAPUMED,
UHCYJIETOM, HEHpOJereHepaTHBHBIMEI 3a00JIEBAHHSIMH, OMYXOJISIMH TOJIOBHOI'O MO3ra WIIH, B
HEKOTOPBIX CJIyYasiX, JPYTUMHU COMYTCTBYIOIIUMH 3a00JIEBAHUSIMH, TAKUMHU KaK PECITUPATOPHBIC
3a00JeBaHusL.

I'motaHne - 3TO JKECTKO YIOPSAOYEHHAs! TOCIEAOBATENIbHOCT COOBITHH, KOTOpas
NPUBOJUT K EPEMELIEHHIO MMUIIN W30 PTa Yepe3 INIOTKY U MULIEBOA B skelnyaoK. OTHOBpEMEHHO
UHTUOUpyeTCs AbIXaHUe, U MUIIEBbIe MPOAYKTHI HE MOTYT IIONACTh B Tpaxer. [ moTanne MoxkeT
ObITh Ha4yaTO AOOPOBOJBHO, HO IIOCJAE€ ATOTO OHO IIOYTH IIOJHOCTBIO HAXOAMTCS TIOA
pedrexTopHBIM KOHTpOJNEeM. I noraTenpHblli pediexc OOBIMHO MHUIMUPYETCS CEHCOPHBIMU
UMITyJIbCAMH OT TaKTWJIBHBIX peLenTopoB (O0COOEHHO TeX, KOTOpbIE PacIOJOKEHbI BOINM3U
OTBEPCTHSl TJIOTKH), IEpeAaBaeMbIX B OmpeneieHHble oOmacth B Mo3ry. LleHTpasibHble
MHTErpUPYIOIINe O0JIACTH JUISl TIIOTAHUS JIEKAT B IPOJOITrOBATOM MO3Te€ M HIDKHHX MOCTax, MX
COBMECTHO HAa3bIBAIOT IJIOTATENIbHBIM IIEHTPOM. JIBUraTeIbHbIE UMIYJIbChI MIPOXOAAT U3 LEHTPA
TJIOTAHHUSI B MYCKYJIATypy TJIOTKH M BEPXHEro MHUINEBOJA Yepe3 pa3IMYHble YepPEIHbIE HEPBBI.
DTOT HWKHUH LEHTP TJIOTAHUSI B CTBOJIE TOJIOBHOIO MO3ra HAXOAMTCS TOA PEryJISITHUBHBIM
KOHTPOJIEM BBICIIMX LEHTPOB B KOpPE TOJIOBHOrO MO3ra. JTH Oojiee BBICOKHE TJIOTATEJIbHBIE
LEHTPBI WJIH 00JIACTH KOHTPOJIHUPYIOT TOOPOBOIBHOE HAYAJIO U MOAYJISLIUIO TJIOTAHHSL.

I'moranne mnpoucxogutT B TpU 3Tama. B poroBod wuimm noOpoBosbHOW (ase mwmima
nepeMeInaeTcss Mo 3aJHeMy OTHENy IOJIOCTH PTa SI3bIKOM W BBITECHSETCS B TIIOTKY, TAE€ OHA
CTHMYJIUPYET TAKTHJIbHBIE PELIETITOPBI, KOTOPbIE HHULMHUPYIOT TJII0TATEIbHBIN pedIiekc.

Ha ¢dapunranpHOl craguy rIOTaHHUS MUINA MPOXOAMUT 4epe3 TJIOTKY MYTEM CY>KEHHs
CTEHOK TJIOTKH, OOpaTHOro u3ruda HaAropTaHHWKA U HANPABIEHHOTO BBEPX U BIIEPEN ABHIKEHHS
ropraHu u Tpaxeu. Bo Bpems dpapuHraabHON CTaaun AbIXaHUE Pe(IEKTOPHO TOPMO3UTCSI.

Ha numeBonHON cTaniuy rNIOTaHUS €/1a epeMeIaeTcs 10 MUINEBONY U B JKEIyI0K, YeMY

CHOCO6CTByeT OAHa UJIN HECKOJIBKO MEPUCTAJIBTUICCKUX BOJIH.
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XoTs1 OCHOBHOH (DPYHKIIMEH TJIOTAHUS SIBISIETCS MepeMeIleHne MUIH U30 PTa B XKENYOK,
IJIOTAHUE TaKXe CIIYXKHUT 3alIUTHBIM pe(IeKcCOM sl BEPXHHUX JbIXaTEeNbHBIX MyTeH,
IpenoTBpalias MonajaHue HeXKeJIaTeNbHBbIX 4acTULl B Tpaxero. IIuima wimm KuakocTh, KOTOpas
MIOCTYIAET B JbIXaTeJbHbIE IyTH, MOXKET BBICTYIIATh B KA4eCTBE odara A MH(EKIUH, U Takon
TUN MHQEKLIUH MOXKET yrpokaThb Xu3HU. Hanmpumep, aucdarus mocie MHCYJIbTa MOXKET ObITh
pa3pyLIUTENbHON MPOOJeMOl, TOCKOJIbKY OHAa HECeT TNOBBIEHHBII B MIECTh pa3 PHCK
aCTUPALIMOHHON THEBMOHUHU.

B mexxnynaponnoit nateHtHol 3asBke Ne PCT/GB2005/003289 omnucaH crnocod jieueHus
aucarud ¢ TOMOIUBI0  3JIEKTPUYECKOH CTUMYyJIsiUed rIoTku. Karerep BBINOJIHEH C
BO3MOJKHOCTBIK) BBEJIEHUs B TEJIO MALMEHTA I JOCTABKU MUTATENbHBIX BELIECTB B JKEIYIOK.
DNeKTPOabl PaCHOJIOKEHbl Ha HapY>KHOM MOBEPXHOCTH KaTeTepa, TaK 4YTO, KOTJa 3JIEKTPOJbI
pacrioNo’keHbl TaK, 4YTOOBl KOHTAKTHPOBATh C TJIOTKOH, NPUMEHSIETCS 3JIEKTPHYEcKast
CTUMY JISLIUS.

B mexnyHaponHoit marentHoM myOnukanuu Ne WO2012/131303 onumcan karerep st
neuenns nucharuu. Karerep comepKuT MUTATENbHYIO TPYOKY ANl AOCTaBKH IMHUTATEIbHBIX
BEIECTB B JKENYIOK IMaLMeHTa, U TPyO4aTbli 3JIEMEHT, PACIONOKEHHBIH BOKPYT Karerepa U
BBINIOJTHEHHbIN MOJBUKHBIM OTHOCUTENBHO KaTeTepa. DJIEKTPOAbl PACIOJIOKEHbl Ha HAapY>KHOM
MOBEPXHOCTH TPyOYaTOro 3J€MEHTa U MOTYT ObITh NMEPEMELIEHbl B KOHTAKT C IJIOTKOH MyTeM
PEryJIMpPOBAaHUS MOJOKEHUS TPyOUaTOro 3J1€eMeHTa OTHOCUTENIBHO MUTATEIBHON TPYOKH.

Ilenbro HacToOsAIIEro M300PETEHUs SIBJISETCS YCOBEPIISHCTBOBAHHE JICUEHUS AHUC(Haruu
IyTeM 3JIEKTPUYECKOH CTHUMYJLSIIMU TJIOTKH. B YacTHOCTH, LeNbI0 HACTOSLIEro H300peTeHus
SIBJISIETCS] BBIMOJHEHNUE YCOBEPIICHCTBOBAHHOIO KaTeTepa U CBS3aHHOIO C HUM YCTPOICTBA AJis

JTOCTHKEHUS DTON LIEJIH.

CYIMHOCTD U30OBPETEHUA

B mepBoM acmekre u300peTeHHs] TpeasiaraeTcsl Karerep Uil OKa3aHWs TOMOLIH B
BOCCTaHOBJICHUU TPU AUC(Aruu, CONEpKAIlNN MUTATENbHYIO TPYOKy, TPyOUaThIld 3JIEMEHT ISt
nprUeMa MUTATENbHON TPYOKH, BBIMOJIHEHHBIH C BO3MOXKHOCTBIO MEPEMEINEHHs B MPOAOJbHOM
HANpaBJICHUH OTHOCUTEJIBHO TMHTATENbHOW TPYOKHM, M  yAEpKUBAIOLIee YCTPOICTBO,
NPUKPETUIEHHOE K TPyOuaToMy 3JIEMEeHTY Uil (PUKCAlMU TOJIOKEHHs] TPyO4yaToro sJeMeHTa
OTHOCHTEJIbHO THUTATEIBbHON TPYOKH, NMPHUEM YIEp:KUBAIOLIEe YCTPONCTBO CONEPKUT IMEPBYIO
94acTh U BTOPYIO YaCTh, COCAMHEHHYIO I'MOKHM IIAPHUPOM, NMPHYEM BTOPAsi YacTh BBIIOJIHEHA C
BO3MO>KHOCTBIO MEPEMELICHUS] OTHOCUTEIBHO MEPBON YaCTU MEXAY OTKPBITBIM MOJIOKEHUEM, B
KOTOPOM TpyOuaThlii 3JIEMEHT MOJXKET T[epeMeINaTbCsi B IMPOJOJBHOM  HAIpPaBJICHUH

OTHOCUTEJIbHO MHUTaTEJIbHOU Tp}I6KI/I, U 3aKpPbITBIM IOJIOXKCHUEM, B KOTOPOM IIUTATCIIbHAA



TpyOKa 3a)kata MEXAy MepPBOH YacThIO M BTOPON HACTHIO YIAEP)KUBAIOIIErO YCTPONUCTBA, YTOOBI
NO3ULIMOHHO 3a(pMKCUPOBATh TPYOUATHIN 3JIEMEHT OTHOCUTENBHO MTUTATEIbHON TPYOKH.

B  HekoTOpbIX MEAMUMHCKMX NPUMEHEHUSX, Halpumep, MNpU NPUMEHEHUU
BHYTPUIIPOCBETHON 3JIEKTPUYECKON (hapuHreasbHOW CTUMYJISALUY, IOJIOKEHHE TpyOuaToro
5JIEMEHTa BHYTPU NALMEHTa HUMEeT pellarolnee 3HaueHue il 3(PQPEeKTHMBHOTO NPUMEHEHUsI
JedeHusi. B cooTBercTBMM € HAacTOAIMM n300peTeHHeM, TPyO4aTblii 3JIEMEHT MOXKET
nepemMeInaTbCcsi OTHOCUTENBHO MHUTATENIbHON TPyOKH, koraa Tpedyercs. Kak Tompko TpyOuaThIit
3JIEMEHT HaXOAMTCS B HYXKHOM TOJIOXKEHHH, NMHUTATeNbHast TpyOKa 3a)KUMAaeTcsi Ha TpyOdaTrom
3JIEMEHTE JUJI CO3AaHMsI COOPAHHOTrO KareTepa. DTO 00eCeUnBaeT BO3MOKHOCTb ONITUMAJIBHOTO
OTHOCHUTEJIbHOTO TO3UIMOHUPOBAHUS KaK NHTAKOLINX, TaK M JIEYAIIHX Y3JIOB COOpPaHHOTO
KareTepa cHapy>ku nauueHta. Ilpu mocnegoBarespHOM BBEACHUU B MAlleHTa 4acThb KaTeTepa -
nuTaTenbHas TpyOka - OyeT HaXOIUTHCS B MPABHIBHOM IMOJIOKEHHUH JUTSI TIOJJaYd MMUTATEIbHbBIX
BEIIECTB (TO €CTh B JKENYIKE), a 3JEKTPOXbI, PACIOJOKEHHbIE HAa HApPY>KHOW MOBEPXHOCTH
TpyOuaroro snemMeHTta, OyAyT HAXOOUTHCS B TPABIJIBHOM IIOJIOKEHHH B POTOTJIOTKE IS
3JIEKTPUYUECKON CTUMYJIsiLMU. Bech katerep MokeT 3areM ObITh 3a()UKCHPOBAH B MOJIOKEHUH
BHYTPU NAalME€HTa, HAIpUMep, MyTeM MPUKPEIUIEHUS K Hapy)XHbIM AHATOMMUYECKHUM 4YacTsIM
MAIMEHTAa, YTO O3HAYAET, YTO KaK y3JIbl TPyOUaTOro 3JE€MEHTA, TaK U Y3JIbl MUTATEIBHON TPYOKH
BCEr71a IPAaBUJIbHO PACIOJIOKEHBI.

Bropast uacTe yaep;KMBarOILEro YyCTPOMCTBA MOXKET COAEpKaTb TEPMOIIACTHYHBIN
3JIACTOMEPHBIN BKJIABILLI.

Jlnst obnerdeHust BBeNEHHs BHYTPb MAlMEHTA KaTeTepbl OOBIYHO SIBJISIOTCS TMOKMMHU.
[MpunokeHne CKUMArOIIEW CHJIbBI BHOCHT pPUCK TMEpPeKaTus MUTATENbHON TpyOKH H
NPEeNOTBpALIeHHUs MTPOXOXKACHUs dYepe3 Hee TeKydel cpenpl. Mcrmonb3oBaHUE yAEpKUBAIOIIETO
YCTPOICTBA C TEPMOIUIACTUYHBIM 3JIACTOMEPHBIM BKJIAJBIIIEM MPENATCTBYET IMPOAOJIBHOMY
NEePEMEIIEHHI0 TPYyO4aToro 3JE€MEHTa OTHOCHTEIbHO NMHUTATENbHOW TPYOKH MyTEM COYETaAHUS
CKUMArOIIed CUJIbl U TPEHUs, OOecreynBaeMbIX Ae(QOPMHUPYEMBIM TNOBEICHHEM BKIIAMBIIIA,
HAXOJSALIETOCs] B KOHTAKTE C MUTATEIBbHON TPYOKOH.

Karerep MoxeT comepaTb COCIUHHUTENb Ui BBEISHHs YacTU TPyOUaTOro 3JEMEHTa, a
COEUHUTENIb MOXET COAep)KaTb MOHTAXHBIH 3JEMEHT [Jis1 BBENEHUs YAEepP KUBAIOLIEro
YCTPOMCTBA.

MOHTa)XHBIH 3JIEMEHT MOXKeT OBITh YacThIO CKOJB3ALIEr0 HHTepdelica Mexay
COEIMHUTENIEM U YIEP>KUBAIOLIUM YCTPOICTBOM M MOXET COAEp KaTh 3alleIKUBArOLINICS
3JIEMEHT, B3aMMOJECHUCTBYIOIIUN C COETUHUTENIEM.

3aleNKUBAIOIIMNICSA 3JIEMEHT MOXKET ObITh YacTbIO YAEPIKUBAIOLIEr0 YCTPOWCTBA H

MOKET OBITh BBIIOJIHEH B BUAC yIIPyTOro najibla.
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Y nepKuBaroiee yCTpOMCTBO MOXKET JOMOJIHUTENBHO CONEP/KATh 3aIIOPHbIM 3JIEMEHT IS
Pa3beMHOI0 3aKPEIUICHHs] MEePpBOM W BTOPOM 4YacTEeH yAEPKUBAIOLIErO YCTPOWCTBA BMECTE B
3aKPBITOM COCTOSIHUU.

Hcrnonb3oBannue 3aropHOrO 3JEMEHTA, NPEANOYTUTENLHO 3aKUMa, IS 3aKPEIJICHHs]
BMECTEe NEepPBOH M BTOPOH YacTel YAEpKHBAIOLIEro yCTpOicTBa 00ECIeYMBaET MHOTOKPATHO
UCIIONIB3YE€MOEe CPEACTBO TPHJIOXKEHUS] HM3BECTHOTO CKUMAIOLIEro YCHIMA K TpyOdaTomy
3JIEMEHTY. DTO KOHTPOJHPYEMOE CXKHUMAIoLee YCHJINE B COYETAHUM C HCIOJIb30BAHUEM
5JACTOMEPHOTO BKJIQIBINA C BBICOKUM KO3(PPUIMEHTOM TpeHHss OOEeCIeYHBAET MPABHIIbHBINA
OamaHc Ui MPENOTBPAILEHHsS] HEKENATeNbHOTO IEepeMEINeHHs] MUTATEIbHOH TPYyOKH
OTHOCHTEJIbHO TPyOUaTOro 3j1eMeHTa 0e3 OrpaHUYeHUs] MPOXOKAESHHS TUTATEIIbHOIO MaTepraia
Yyepe3 BHYTPEHHHI MPOCBET MUTATEIBHON TPYOKH.

Bo Bropom acmekre wu300pereHHMs Ipemaraercs  Karerep Uil OOJerdeHus
BOCCTaHOBJICHUSI NTPU ANCHAruH, COAEP AN MUTATEIbHYIO TPYOKY, TpyOUaThIil 3JIEMEHT s
nprUeMa MUTATENbHON TPYOKH, BBITIOJHEHHBIH C BO3MOXHOCTBIO NMEPEMEINEHHs] B MPOIOJIBbHOM
HANpaBJIEHUH OTHOCUTENPHO MUTATEIbHOH TPYOKH, M VIUIOTHEHHE, pACIOIOKEHHOE Ha
TpyOUaTOM 3JIEMEHTE M B3aMMOACHCTBYIOLIEE C HAPYKHOW MOBEPXHOCTHIO MMUTATEIBHON TPyOKH,
IIpUYEM YIUIOTHEHHE COAEPIKUT MEePBbIN KOHELl U BTOPOM KOHEI] C MPOXOISIIUM MEXIy HUMHU
IIPOCBETOM, IPUYEM B MEPBbI KOHELl YIUIOTHEHUs BCTaBJSAETCS NPOKCUMAJIbHBIA KOHELl
TpyOuaToro sneMeHTa, a BO BTOPOM KOHEI] YIUIOTHEHUs BCTaBIIIETCS INUTAaTeNbHas TpyOKa,
IpUYEM MPOCBET UMEET BHYTPEHHHUI OYPTHK, B3aUMOAEHUCTBYIOIIUIT C HAPYKHOM MOBEPXHOCTHIO
NUTATeIBHOW TPYOKH, HpU 3TOM OYpPTHUK CHEP)KMBAET MPOXOXKAEHHE TeKydell Cpeabl OT
NALMeHTa, BBITATMBAEMOH MEXAy TpyO4yaTbIM »JJIEMEHTOM U IIMTATENbHOW TPYOKOH, W
o0ecrieynBaeT CpPencTBO Il OYHCTKHU TOBEPXHOCTH IMUTATEIbHON TPyOKH, KOTAa yKa3aHHas
NUTaTeNbHAS TPYOKa U3BJICYCHA U3 TTALIUEHTA.

ITpu MCNIOIB30BAHNH MUTATEIBHYIO TPYOKY OOBIYHO OCTABIISIIOT BCTABJICHHOH B MAIL[UEHTA
B TeUEHHUE JJIUTENbHOrO Nepuoaa BpeMeHu. B Tom ciydae, ecnu B T€Ue€HHE 3TOTrO JUIUTEIBbHOTO
nepuoa BPEMEHH MHTaTelbHast TpPyOka 1okHa ObITh 0OE3BO3BpaTHO 3a0JIOKMpOBaHA
MaTepuajioM B €€ MIPOCBETE, MOXKHO OTKPBITh 3aIlIOPHBIN 3JIEMEHT YyAEepKUBAIOLIEro yCTpoiicTBa
Ha TPyO4UaTOM 3JIEMEHTE M BBIHYTh NMHUTATENbHYIO TPYOKY M3 MAallMEHTa, OCTABUB TPYyOUaThIH
3JIEMEHT HAa MeCT€ BHYTPU MALMEHTA. YUWTBIBAS, YTO MUTATENbHAas TPYOKa, HAXOMAIIAsICS
BHYTPU TALIMEHTA, MOXKET IOKPHIBATHCS OWOJNIOTHUECKUM U TOTEHLHAIbHO HH(EKIMOHHBIM
MaTepHajioM, JKEJIaTeNbHO, YTOOBI TAaKOH MaTepuan He YAAIUICS BO BpeMs YOaJCHHS
NUTATENbHOW TpyOKH. BeIMonHEHWe YyIJIOTHEHMs, BO3AEHCTBYIOIIETO HAa IOBEPXHOCTH

NUTATeNbHON TpyOkH, oOecneunBaeT BO3MOXKHOCTb YMEHBLIEHHS 3TOrO pHUCKA. 3aTeM
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3a0JIOKMPOBaHHAs MUTATENbHAS TPYOKa MOXKET OBbITh 3aMEHEHAa HOBOW NMHUTATENbHOW TPYOKOM,
BCTABIISAS €€ MALEeHTY Yepe3 TPyOUaThlii 3JIEMEHT, BCE ellle HaXOMALINICS BHYTPU NAIUEHTA.

Kpowme Toro, xorna TpyO4aThlii 31eMEHT OOBIUHO PACIIONIOKEH HA MHUTATENbHON TPyOKe,
MEXIY BHYTPEHHMM IIPOCBETOM TpPyO4yaTOro »sJIeMEHTa W Hapy)XHOH IOBEPXHOCTHIO
NUTATeNIbHOW TPyOKH oOpasyercst y3kui 3azop. [Ipu MCONB30BaHMM TEPMUHAJIBHBIN KOHEL[
TpyO4aToOro 3JeMeHTa pacIojoKeH B BepxHell oOiactu muineBoga. Bo3MOXHO, 4TO Tekydas
Cpeaa U3HYTPH MALUEHTA MOKET OBbITh BBITSIHYTA B STOT 3a30p MEXKy Hapy>KHOH MOBEPXHOCTHIO
MUTATEIbHOU TPYOKH U BHYTPEHHEH MOBEPXHOCTBIO TPYOUATOrO 3JIEMEHTA NyTEM KalMJUIIPHOTO
neicTBUs. BBINOMHEHNE YIUIOTHEHHSI MEXKIY MUTATETbHOW TPYOKOW M YIUIOTHEHUEM CHIKAET
PHUCK BO3HUKHOBEHUS KaIMJUIIPHOTO A€MCTBUSI.

B Tperbem acmekre wu300peTeHHs MpenjiaraeTcs Karerep s CONCWCTBHUS B
BOCCTaHOBJICHUH TpH IuUC(aruy, COAEp KalIMiA MUTATENbHYI TPYyOKy, TpyOuaThlil 3JIEMEHT,
UMEIOIINNM MPOKCUMANbHBIM KOHEL U JHUCTAJIBHBIA KOHEL, NMPEeNHA3HAYEHHBbIM [JIs1 BBEACHUS
NUTATEIbHOW TPYOKH W BBINOJHEHHBIH C BO3MOJKHOCTBIO IE€PEMEIIEHUS B TMPOAOJIBHOM
HAINpaBJIEHUN OTHOCHTENIBHO MUTATEIBHON TPYOKH, mpU4eM TPyOUaThlil 3JIeMeHT cpOpMHUPOBaH
13 BHYTPEHHETO CJIOsl U HApPY’>KHOTO CJIOSA, IIPU 3TOM BHYTPEHHUI CJION BBINOJIHEH U3 MEPBOTO
Marepuaia, BBIOPaHHOIO TaK, YTO OH MMEET MEePBYI0 XapaKTePUCTUKY MaTepuala, a Hapy KHbIH
CJIIOM BBIMOJHEH W3 BTOPOrO MarepHaja, BbIOPAHHOTO TaK, 4YTO OH HMEET BTOPYIO
XapaKTepUCTUKY MaTepuala, OTIIMYHYIO OT MEePBOIl XapaKTePUCTUKH.

[TpeanouTuTeNnbHO, MepBasi XapaKTepHCTUKA MaTepHaja MpPEeACTaBisieT cCOOOM HU3KUil
KOO PULHMEHT TPEHHs, a BTOpasl XapakTePHCTHKA MaTepHaja IpeACTaBysieT cOOOH TMOKOCT.
IIpennovyrurenpHO, BTOPOM MaTepHasl NPOXOAUT Jaiblle K JUCTAIBHOMY KOHIY KaTeTepa, 4em
NePBBI MaTepuall.

Huzkuii ko3¢ uimeHT TpeHusl MepBOro marepuaja, oOpa3yrolero BHYTPEHHHH CIIOH
TPyO4aToOro 3jeMeHTa, o0Jierdaer mnepeMelieHue TpyOdaToro 3JeMEeHTa BIOJIb MOBEPXHOCTU
NUTATEIbHOW TPYOKH, KOrZa OHa HAXOAWTCS BHE NAalMEHTa. JTO Takke OOQJerdaer, MpH
HEOOXOIMMOCTH, JIETKOE YAAJICHHE MUTATEIbHOW TPYOKH M3 TpyOUaToro 3JIeMeHTa, Jaxe Koraa
COOpaHHBI KaTeTep HAXOMWUTCS BHYTPH MalueHTa. MaTepuanibl, KOTOpble OOECHeYHBAIOT
TpeOyeMblii Hu3kuH Ko3(duumeHT TpeHus (Hampumep, (TOPHOIUMEPHI), OOBIYHO SIBISTFOTCS
OTHOCHTEJIbHO JKECTKHMHU IO CBOEH NMPHPOAE M MO3TOMY IEJNAlT TPpyOuaTslil 3JeMeHT Ooee
KECTKHUM, YeM MHUTATETIbHAas TPyOKa.

ITepBeIii MaTepuanm MOXKET MPEACTaBISAITH COOOH (PTOPHPOBAHHBIA STUICHIPOIHIICH
(FEP), a BTOpO#i MaTepua MOXKET MPENCTaBIATh COOOH MOIUypETaH.

Ucnons3oBanne FEP BbiromHo, Tak kak FEP oOecneumBaer O4YeHb BBICOKYIO

OUBJIEKTPUYECKYI0 TMPOYHOCTh M, CJIEAOBATENbHO, BBICOKOE 3HayeHue cornpotusiieHus. FEP
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TaK’K€ HMMEeT OYEeHb HHU3KOe TPEeHHe, KOTopoe obecrnedynBaeT BO3MOXKHOCTH IE€PEMEIIECHHUs
NUTATENbHOW TPYOKHM BHYTPU TPyO4aToOro »3jieMeHTa ¢ HeOOJbIIUM CONPOTHUBICHHEM WIH 0e3
Hero. FEP Taxke onrudyeckun mnpospaueH. Takoe coderanne (QyHKOMH oOecneunBaer
BO3MOXKHOCTb ~ HCIIOJIb30BaHUS ~ MHOTO(YHKIIMOHAJIBHOIO  TpyO4yaToro sjieMeHra  AJs
UCIIOJIL30BAHUS B KATETEPE.

TpyOuatelii 57€MEHT MOXKET HMMETh HMHAMKATOP IOJOXKEHHs, KOTOPbIH MOXET OBITh
BBIIIOJIHEH B BHJE HANEUaTAaHHOIO OKHA WJIM KOJIbLIA, MPUYEM KaXI0€ OKHO WU KOJbLO
0003HaYaeT XapaKTEePUCTUKY MALUEHTA.

Ilepen BBemeHHWEM B MAIMEHTAa OTHOCUTEIBHOE MOJOXKEHHE TPyO4YaToOro 3JieMeHTa U
NUTATEIbHOW TPYOKHU PEryJMpyercs Ha OCHOBE aHATOMHYECKHX W3MEPEHUH, BBIMOJIHEHHBIX HA
3TOM MAaLMEHTe, Ul CO3IaHHsI COOPaHHOTO KaTeTepa. JTO TapaHTHPYET TO, YTO B COOPaHHOM
KaTeTepe, ONHAXIbl BCTABJICHHOM KaK 3aKPEIJICHHBIM y3€l1, KaK INUTAIOIIUNA y3es, Tak U
CTHMYJIUPYIOIIHH y3eJ OyIyT ONTUMAIBHO PACIIONOKEHBI AJIs1 STOrO KOHKPETHOTO MAllUeHTA.

CoOpaHHBII KaTeTep BBOIAT MAIMEHTY 4Yepe3 HOC U depe3 INOTKY. YacTh mUTaTenbHOM
TPYOKH OMOJHUTENBHO BBOAST B MMUIIEBOJ, a €€ TEPMHUHAJIBHBIN KOHEI[ Pa3MELIalOT B JKEITYAKE.
TpyOuaTslii 57I€eMEHT, PACIIONOKEHHBIN HAa MOBEPXHOCTH MUTATENbHON TPYOKH M 3aKpEIUIeHHBIN
Ha MECTE, COBMECTHO BCTABJIAIOT O IOJIOKEHUs, B KOTOPOM DAaCIONOKEH €€ IUCTAJIbHBIN
KOHELl, TI0 MeHblIeH Mepe BHyTpU BepxHero cunkrepa numesona (UOS) wmu mmwke UOS u B
BepxHeM nuinesone. [IurarenpHast TpyOka U Hapy KHBIH CJIOH TPyOUaTOro 3J1€EMEHTA BBIITOJHEHbI
U3 BBICOKO THMOKOrO TEpPMOIUIACTAa, TAaKOrO KakK TMOJMYpeTaH, 4ToObl OOJErduTh BBEACHUE U
MHHHUMH3HPOBATh AUCKOM(POPT MAIMEHTa, KOTIa OHH BCTABJICHBI.

Bo Bpems BBemeHHst COOpaHHOrO KareTepa OH JOJIKEH NMPOXOIUTh 4Yepe3 HEKOTOPbIE
BHYTPEHHHE aHATOMHUYECKHUE HM3TUOBI, HAMpUMep, B 3aJHEHl 4YacTH HOCOBOH MOJIOCTH U TPHU
nepexozie OT HOCOBOH IMOJIOCTH K HocorsioTke. Korna karerep usrubaercs, 4ToOBI IPONUTH uepes
U3rHObI, TEPMHUHAJIBHBII KOHEI] TPyOUaTOro 3JeMeHTa He HM3Tu0aeTcsi Tak e JIeTKO, Kak
nuTaTeNbHas TPyOKa, U3-3a HernOKOro xapakrepa BHyTpeHHero ciioss FEP. Oto moxer co3path
OCTpBIN Kpai, KOTOpBII IPU KOHTAaKT€ C BHYTPEHHEH TKAaHBIO MALUEHTAa MOXET NMPUBECTH K
MEXaHUYECKUM MOBPEXKACHUSIM. JTO pPacCMaTpPUBAETCsl B TPETbEM AacleKkTe HaCTOSLIEro
n300peTeHns, B KOTOPOM TpyO4aThlii 3JIEMEHT Ha CBOEM JWUCTAJbHOM KOHLIE HMEET
JOTIONTHUTENBHBIN YHaCTOK MaTepuaa, 00pa3yomuil yIIMHEHHBIH HAKOHEYHHUK U CONep KaIui
TOT K€ MaTepHall, YTO U HAPYKHBIH CJIOH TPyOUaTOro 3yieMeHTa.

JlMcTanpHBI KOHELl YAJMHEHHOTO HAKOHEYHHKA MOKET OBITh CYIKAIOIIMMCS Ha KOHYC
TakUM 00pa3oM, YTO CTEHKAa HAKOHEUHUKA SBJSETCA OoJiee TOHKOM WJIM BHYTPEHHUH AMAMETP
YMEHBLIEH ANl O0eCledyeHusl IUIABHOrO Mepexona OT TPyOdaTroro 3jeMeHTa K IUTATEeNbHOM

TpyOKe.
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Cy>xaroluiics Ha KOHYC HAKOHEUYHUK HE TOJIbKO MpPENOTBpallaeT LiapanaHbe TKaHel
NalMeHTa, HO Takke o0ecrneynBaeT TIOBBIMLIEHHbIH KOMGOPT BO BpeMs BBEICHUS.
JIONIOJTHUTENBHBIM NTPEUMYIIECTBOM 3TOTO 'MOKOr0 HAKOHEYHUKA SIBJISIETCS TO, YTO OH YJJIMHSAET
TpyOuartsiii anemenT B UOS. DT0 03Ha4aer, 4ro B Cilydae U3BSATHS M 3aMEHbl IUTATEIbHOM
TpyOKHM 3aMeHsIIoIIast MUTaTeNbHAs TPYOKa HAMPABIAETCS MPABHIBHBIM 00pa3oM K MHUIIEBOLY, a
3aTeM K JKEIyAKY, a He KO BXOAy B JbIXaTesbHble NMyTH. PakTudecku, TpyOuaThlil 3JIeMEHT U
HaKOHEUHUK, pacroyniokeHHble B UOS, BBICTYNalOT B KayeCTBE HANPABISIOLIEH IJIs1 BBEACHMUS
3aMEHSIIOLIeH MUTATEIbHONH TPYOKU. JlOMONHUTENbHBIM MPEUMYLIECTBOM CYKAKOLIErocs Ha
KOHYC JUCTaJIbHOTO KOHLA YIJMHEHHOIO HAKOHEYHHUKA SIBJISETCS TO, YTO OH YMEHBIIAeT PUCK
NIOTIATAHUST HEXKEJIATEIbHOTO JKUIKOTO OHMOJIOTMUYECKOr0 MaTepHaia, BXOASALIETO B 3a30p MEXIY
TEPMHUHAJIBHBIM KOHLIOM TPyO4UaTOro 3JeMEHTa W HapyKHOW TIOBEPXHOCTBIO IMHUTATEIbHOM
TpyOKH.

Karerep kaxgoro u3 mepBoro, BTOPOrO U TPEThErO aCHEKTOB M300PETEHHsT MOXKET OBIThH
BBEJICH Y€PE3 HOC B TEJIO NMALUEHTA.

B dyerBeproM acmekre u300peTEHUs] MPEIIOKEH Crocod H3rOTOBIEHHS KaTeTepa, B
KOTOPOM BBINOJIHSIOT MPEABAPUTENBHO ChOPMUPOBAHHBINA KOHTEHHED ISl XpPAaHEHHUs], UMEoIei
OHO WJIM HECKOJIbKO TPUCIOCOOJNIEHUI AJisi BBENEHUS IO MEHbINEH Mepe 4YacTH KaTerepa,
BBITIOJIHSIFOT KaTeTep 1o odomMy u3 mil. 1-34, BCTaBISIFOT KaTeTep B KOHTEWHEpP NIl XPaHEHUs,
TaK 4YTO [0 MEHbIIEH Mepe YacTb KaTeTepa BCTaBJsIeTCs U NepOpMHUPYETCsl B COOTBETCTBHHU C
YKa3aHHbIM OJIHUM WJIM HECKOJBKUMH IPUCIOCOOJEHUSMHU KOHTEWHepa I XpaHeHHs, U
NOJBEPralOT KOHTEHHEep Ml XpaHEHWs MPEABAPUTENbHO OIpPENETICHHBIM YCIOBUAM U3
YKa3aHHBIX HUKE€ OJHOTO MJIM HECKOJBbKUM H3. TEMIEPATYpPhI, BJAXKHOCTH, JABJIEHUs, BaKyyMa,
rasa WM M3JIy4eHUs B TEUEHHUE 3a/JJaHHOTO BPEMEHH, MPHU 3TOM [0 3aBEPLICHUU MPUMEHEHUS
STUX YCJIOBUH MO MEHbIIEH Mepe 4acThb KaTeTepa COXpaHseT CBOK e(hOPMHUPOBAHHYIO (Gopmy
IIpU yAaJeHUH U3 KOHTeWHepa A X paHeHHs.

B msitom acnekTe n300peTeHus MpeayIokeH KaTeTep AUl CONEHCTBHS B BOCCTAHOBIICHUH
npu nucdaruy, copepikamui TPyOKy, MMEIOIIYIO MPOXOISIIUI dYepe3 Hee MPOCBET, MpHYEM
TpyOKa CONEPKUT MEPBYIO CEKIHIO, UMEIOINYIO MEPBBIH painyCc KPUBU3HBI, H BTOPYIO CEKLIHUIO,
HMEIOLIYIO0 BTOPOH panyC KPUBU3HBI.

[IpenqnouyrurenbHO TpPyOKa COAEPIKUT TIO MeEHbIIEH Mepe OAMH 3JIEKTPON Ul
BBITMIOJTHEHUSI SJIEKTPUUYECKON CTUMYJIILIMY TKAHU MallMeHTa.

Korna xarerep BCTaBjIeH B MAaLIMEHTA, €ro, BO3MOXKHO, HEOOXOAUMO OyZeT rnepeMernarhb
M0 ONPEIENICEHHbIM aHATOMMUYECKUM 4YacTsAM, MPEXKIE UYeM OH OKaXeTCsd B CBOEM KOHEYHOM
nojoxernnu. Kpome TOro, xenareiapbHO, 4YTOOBI B KOHEYHOM IIOJIOKEHMH OH NPUYMHST

MUHHUMaJIbHBINA Z[I/ICKOM(I)OpT U HC BbI3bIBAJI TIOBPCKACHUA TKAHU TMPU NOPUITOKCHUU



MEXaHUYECKOTO JABJICHHS HIIH CHUJIBL. JTO OCOOEHHO BaJKHO, €CIIHM KaTeTep JOJDKEH HaXOAUTHCS
Ha MecTe B TeUeHHE JUIMTENbHOro nepuona BpemeHu. Ecnu ¢opma karerepa TakoBa, 4TO OHA
Oosee TOYHO COOTBETCTBYEeT OOINMM AHATOMHMYECKHMM YacTAM IyTH BBENEHHsS WU
NPEATIOYTUTENIBHOMY KOHEUHOMY IOJIOXKEHHUIO, TOTJa MAlleHT MOXKET OoJiee JIErKO NepeHOCUTD
KaTeTep WJIM MOKET CHU3UTh PUCK TpaBMbl TKaHel. [IpensapurensHo copmupoBanHas Gpopma
TaKXke BBITOIHA TEM, YTO KareTep JIerko (pUKCHpyeTcst Ha MeCTe M MO MeHbLIeH Mepe OJuH
3JIEKTPOJ XOPOLIO KOHTAKTUPYET C TKAHBIO MALIUEHTA.

OCoOeHHO BBITOJTHO, €CJIM KOHTEHHep AJsl XPAaHEHUs, MCMOJb3yeMbIH IS MPHUIAHHS
(dbopMbI KaTeTepy, SBISETCS OKOHUATEIbHON YNAKOBKOH aisi katerepa. Kpome Toro, ocobeHHO
BBIFOJTHO, €CJIH YCJIOBHS, KOTOPBIE O0JIEr4aroT n3MeHeHHe (GOPMBbI, SBIISTFOTCS] YaCThIO MpoIecca
W3TOTOBJICHUs JUIsl KaTeTepa, HallpuMep, TEPMUHAIBHON CTEpUIN3aliel KaTeTepa U YIIaKOBKU C
ucnonb3oBaHueM crepmmsauui EtO, obecnieunBaromedi HeOOXOAMMBbIE YCIOBUS IS IPUIAHHS
¢dbopmBbL.

B mecrom acnekte m300peTeHHs MpensiaraeTcsi N30JMPOBAHHBIA MPOBOJ, COMEPIKALIHIA
OIHY WJIM HECKOJIbKO XHMJI WM KaOeyeH, MOKPBIThIX MEPBOW, BTOPOH U TPEThEH H3OJSILHEH,
IIPUYEM BCE OHHU BBIMTOJIHEHBI U3 PA3HBIX MATEPUAJIOB.

MenuuuHCKHE 3JIEKTPUYECKHe YCTpoiicTBa TpeOyroT HaxexxHod u  3ddexTuBHOI
3JIEKTPUYECKON M3OJALMH IJIs1 3aIUUThl MAaLMEHTa U IOJb30BaTesl OT HENPEeIHAMEPEHHOIO
3JIEKTPUUECKOro paspsnga. Jlnsg COOTBETCTBUS HOPMATUBHBIM TpPEOOBAaHUSAM 3Ta H3OJLUA
JOJKHAa OBITh BBIOJHEHA M PACIOJIOKEHA OIpedeseHHbIM obOpasoM. B msaToMm acmekte
HACTOSIEr0 M300peTeHHsl TpelularaeTcs MOAXONAINas W30JsIuus, OOecreduBaroas TpU
CpeACTBa DJJEKTPUYECKON W30JSLUH, ABA pPA3IUYHbIX TUNA M30SLUM, NPUMEHSEMbIX K
MPOBOASIIIIEMY MPOBOY, U TPEThe CPENCTBO, odecrneunBaeMoe (HU3NIECKOH CPenoid, B KOTOPOI
PacnoyIOKEH 3TOT U30JIUPOBAHHBIN MTPOBOI.

IlepBass wm3omsiums (CJIOM 5MaiM), HAHECEHHAs HEMOCPENCTBEHHO HA TMPOBOASIIUI
IPOBOA, MOKET TMPEANOYTUTENIbHO COMAEPKaTh MOJUMEPHYIO IUIEHKY M3 mnonuamuga /
nogunvuaa. Ona obecneunBaer TMepBO€ TIOKPBITUE C  BBICOKOH  TUAJIEKTPUYECKOH
NPOHHMLIAEMOCTBI0, KOTOpPOe o0ecredynBaeT M3OJSLUI0 sl HanpsokeHuid 1500 B wmm Oonee ¢
TONMUUHOW MeHee 20 MKM. BTopol ciioil mpenmouTuTeNnhHO NMPEACTaBiIsieT COOOW MapuieH U
HAHECEH Ha CJIOM 3Maju. XapakTep MpOoLEecca OCAXKICHUs MapUiIeHa O3HAYAET, YTO OH SIBJISIETCS
HEepa3pylIaALINM JJIsI JIe)Kalled B OCHOBE dMalld. JTO 00eCneunBaeT BTOPOE IMOKPBITHE C
BBICOKOW JIMAJIEKTPUUECKONW MPOHULAEMOCTBIO, KOTOpPOe 00eCreunBaeT W3OJSALUI UL
HanpspkeHui nonogHuTeNbHO 1500 B min 6osee ¢ OMONHUTENBHON TOIIMUHON MeHee 15 MKM.

Tpetbst uzomsIMsT 00ecreunBaeTCsl Cpenoil, B KOTOPOM PACIOJIOKEH MPOBOA C JIBOWHOM

uzosiuued.  IIpoBox BCTaBieH B TMPOCBET, PACIOJIOKEHHBIM BHYTPU CTEHKH TpyOUaToro
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snemeHTa. Takum oOpasom, uzomsALus obecneunBaeTcs JUOO HAPYXKHBIM CIOEM TPyOdaToro
sNieMeHTa (TIoJIypeTan), JIMOO BHyTpeHHUM ciioeM TpyOuaroro snementa (FEP). Oba stu cnost
CHIOCOOHBI 00ECTIEUUTh OMOJHUTENBHYI M30JSIMMI0 [ HampspkeHud 1500 B wnum Bbime.
Ilocne BBeneHHs NPOCBETHI B TPyOUaTOM »3JIEMEHTE 3aKPBIBAIOTCS IyTEM HArpeBaHUs
TpyO4aToro sjeMeHTta Il OIUIaBieHus: MaTepuaia. OIUIaBiIeHHBIH MaTepHas CBSI3bIBAETCS CO
BTOPOIl M30JILMEH, KOTOpas MPEeUMYIIECTBEHHO (PUKCHPYET IOJIOKEHHE IPOBOAOB BHYTPHU
TpyOUaToOro 3jaeMeHTa.

UroObl  COOTBETCTBOBaTh TPEOOBAHMSIM NPUMEHUMBIX HOPMATHUBHBIX CTaHIAPTOB,
IOJUKHBI TIPUCYTCTBOBATH TPH CJIOST M3OJSALWH, KaXIbli M3 KOTOPBIX IOJDKEH 00ecneunBaTh
3oy it Hanpspkeruin 1500 B wim Gonee. HecmoTpst Ha TO, 4TO MHOTHME MaTepHAJIbI
o0namaroT HEOOXOAMMOW ITUAJIEKTPUYECKOH NPOYHOCTBIO ISl M3OJILMU IO 3TOrO YPOBHS
HaNpsDKEHUH, BBINOJHEHNE HECKOJIbKUX HE3aBUCUMBIX CJIOEB C OTPAaHMUYEHHOM TONILHUHONW TaKUM
croco0OM, KOTOpBIN HE pa3pyllaeT CJIOH, HE SBISIETCS OUEBUAHBIM. BhIOpaHHbBIE MaTepHalbI
NPeANaraloT OTJIMYHbIE 3HAUYEHUs] HW30JSIUU W ObUIM  BBIOPAHBI IOCHE TIIATENBHOTO
TECTUPOBAHUS albTEPHATUBHBIX MATEPHUAJIOB.

B cenpmom acriekte m300peTeHMs mpenjaraercs TPyOdaTblil 3JEMEHT Uil KaTerepa,
cozep Kaluil TpyOKy, MMEIOLIYIO MPOXOASALINH Yepe3 Hee MPOCBET, IpUYeM yKa3zaHHas TpyOka
COIEPIKUT TEPBbII BHYTPEHHUH CJIOH, BBINOJHEHHBIH U3 (PTOPHPOBAHHOIO STUJICHIIPONHIIIEHA
(FEP), u BTOpO#i HapY>KHBIH CJIOH, BBITTOJHEHHBIN U3 MOJINYpETaHa.

Ucnonb3oBanue FEP BbeirogHo, Tak kak FEP o0ecneunBaeT oOu€Hb BBICOKYIO
OUAJIEKTPUUECKYIO MPOYHOCTb M, CJIENOBATEIbHO, BBICOKOE 3HaudeHHe cornpotusieHus. FEP
TaKXe€ UMeeT OYeHb HU3KOE TPEHHE, KOTOpoe 00ecIeynBaeT BO3MOXKHOCTD ITUTATENbHON TPyOKe
nepemMeInaTbCcss BHyTPH TPyOUaTOro 3jieMeHTa ¢ HeOOJbIIMM COMpPOTHBJIEHHEM Win 0e3 Hero.
FEP Ttaxke ontuvecku mpospaueH. Takoe couetanune (PpyHKIuil oOecriedyrBaeT BO3MOXKHOCTH

HCITIOJIB30BaHUsA MHOFO(bYHKLII/IOHaJ'IbHOFO pr6anoro SJIEMCHTA B U3IOTABJIMBAEMOM KAaTETEPE.

OIMMCAHUE YEPTEXEU

KoHKkpeTHbIe BapuaHTHI BBITIOJHEHUS] M300PETEHUs] HU)KE OMUCAHBI TOJBKO B KaueCTBE
IIpUMEpPA CO CCHUIKOW HA MPUJIAraeMble YepTEeXKH, HA KOTOPBIX:

@ur.1 n3olpakaeT BUA B aKCOHOMETPUH KAaTETepa, BBITOJHEHHOTO B COOTBETCTBHH C
BapHUAHTAMH BBIITOJIHEHHSI HACTOSIIErO N300PETEHHS.

@ur.2 m3o0paxaer TPyOUaThIH 3JIEMEHT, BBINOJHEHHBIH B COOTBETCTBHU C TPETbUM H

MECTbIM aCIICKTaMU HACTOALICTO 1/1306peTeH1/1$1.
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@ur.3 u3olpakaeT BUI B paszpe3e YAEPKUBAKOLIETO 3aKUMa sl (PUKCALIMA BMECTE
NUTATENbHOW TPYOKHM M TpyOuUaThIi »3JI€MEHTa, B COOTBETCTBUH C IE€PBBIM AaCIEKTOM
n300peTeHus.

@dur.4 nzobpaxaeT BUJ B aKCOHOMETPHM YAEPIKUBAIOLIETO 3a)KMMa, IOKa3aHHOI'O Ha
Qur. 1.

@ur.5 n3zolpaxkaeT BUA B paspe3e YIUIOTHEHUs Uil 00EeCHeueHUsl YIUIOTHEHHS MEXKAY
MUTATEIbHOW TPYOKOW M TPyOdaThIM 3JIEMEHTOM, B COOTBETCTBUU CO BTOPBIM aCIEKTOM
nu300peTeHusl.

@ur.6 m300pakaeT BU B AKCOHOMETPHHU YIUIOTHEHUS, TIOKA3aHHOTO Ha Dwur.3.

@ur.7 nzo0pakaeT yHakoBKY U KaTeTepa, MOKa3aHHOro Ha ®Pur.l, B COOTBETCTBHHU C
YEeTBEPTHIM ACTIEKTOM H300PETEHHSI.

@dur.8 m3o0paxkaer cxeMy KOHCTPYKLHMHU IMPOBOAA, BBITOJHEHHOTO B COOTBETCTBHUHU C

MSATBIM ACTIEKTOM H300pETeHUsI.

ITOAPOBHOE OITMCAHME U30BPETEHMA

Ha ®ur.1 nokasan karerep 10, BBINOJHEHHBI B COOTBETCTBUU C IMPEANOYTUTEIbHBIM
BAPUAHTOM  BBIIOJHEHHs  W300pETEeHUs,  KOTOPBIH  NOAXOOUT Ui OoOecrevdeHHs
BHYTPUIIPOCBETHON  3JIEKTPUYECKOH  (apuHreasbHOH  HEPBHO-MBIIIEYHOH  CTUMYJBILUU
MaLUeHTa, CTpajaroInero aucarueii.

Karerep 10 comepxuT muraTenpHyr0 TPyOKy 12, BBIOJIHEHHYIO W3 IMOJUYpETaHA WM
APYroro BBICOKO THOKOro Martepuaina, W (TOPHPOBAHHBIA ATHUJIECH-TPOIMJICHOBBIH U
NOJIMYPETAHOBBIM TpyOuaTeiii sjemeHT 14. Karerep 10 umeer noaxopmsmiuii pasmep s
BBEJCHUSI uepe3 HOC manueHrta. IlutarenpHas TpyOka 12 karerepa 10 umeer anmuHy,
JIOCTaTOYHYIO JUJISl TOrO, YTOOBI KOHEI[ MOT MPOXOAMUTh 4Yepe3 HOC WM POT MALMEHTa, a 3aTeM
4yepes MIOTKY U MUILEBOJ B XKENyAOK MAaLUEHTA.

[MurtarenpHast TpyOka 12 mMeer MUCTaNbHBIA KOHEU 12a M MPOKCHMAJbHBIN KOHel] 12b.
IIpokcumanbHblii  kKoHew 12b  mnwurarenpHON TpyOKmM 12 ynepkuBaercs  Y-0OpasHBIM
coenrHUTENEM 16 111 BBEICHUS TUTATEIBHBIX BEIIECTB B JKENYOK Yepe3 MUTATEIbHYIO TPYOKy
12. JluctanmpHblii KoHel 12a murarenbHOM TpyOkm 12 siBisercss cBoOomHbIM. TpyOuaThiit
snemeHT 14 karerepa 10 wmMeer AuWCTanbHBIM KOHel l4a W MpPOKCUMAaNbHBIN KOHer 14b.
IIpokcumanbHbIi KOHeN 14a TpyO4aToro sneMeHTa yaepKuBaeTcs S-00pa3HbIM COENUHUTENIEM
18 nns obecrneuenus siekTpuueckoro uHtepdeiica mexny xarerepom 10 m 6a30Boi craHIMeEH
(me mokaszana). JlucrtanmpHelii koHen 14b TpyOuartoro snemenra 14 sBisiercs CBOOOTHBIM.
ITutarenpHas TpyOka 12 u TpyOuaThlii smeMeHT 14 pacrososkeHbl COOCHO, MPUYEM TPyOUaThIi

3JIeMEeHT 14 oKpy’kaeT MuTaTenbHyo TpyOky 12.
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Jlns ynobcTBa manuenTa U yaoOCTBa BBEIEHHS B MALMEHTa NMUTaTeNbHAs TpyOka 12 Ha
CBOEM MMCTaJIbHOM KOHLE 12b comepur 3akpyrieHHbli HakoHeuHMK 12c. IlurarenbHble
BEIIECTBA PaCHpenessItoT U3 TpyOku 12 depes OgHO MM HECKOJIbKO oTBepcTuii 12d B KONBLIEBOI
CTeHKe MUTaTeIbHON TpyOku 12 Ha ee aucTajapbHOM KOHIE 12a u uepe3 mucTaibHbIN KoHel 12a
NUTATeNIbHOW TPyOKH 12, KOTOpPBIM SIBIAETCS OTKPBHITBIM. BRomb cBOEH UIMHBI MUTATENIbHAs
TpyOka 12 MMeeT MHOXECTBO BU3YyaJbHbIX HHAMKATOPOB 12€, KOTOpBIe COBMECTHO C TPyOUaThIM
sJeMeHTOM 14 00ecreunBarOT CPEACTBO JJISl BBIMOJHEHUS] PEryJUPOBOK TPyOUATOro 3JIEMEHTa
14 orHOcHTENbHO mTHTATENPHOW TpyOkM 12 ¢ yd4eToOM aHATOMHYECKHUX H3MEPEHHI,
BBINOJIHEHHBIX Ha manuente. Ha nuratenbHoi TpyOke 12 MoxeT ObITh HameyaTaH yka3aTellb
paccrosiHusi ¢ Mmacmradbom 1 cm.

[TonmuyperaHOBBIIT MaTepHal NUTATENbHOH TpyOku comep:xkut 20% cynbdara Oapwus,
9yT0o0BI crienaTh TpyOKy 12 Hernpo3pauHO moj NeHCTBHEM PEHTTEHOBCKOTO H3JTyYSHHS.

Coenunurenr 16 wumeer Y-00pa3HYK KOHCTPYKIHUIO C TMPOXOISIINM 4Yepe3 Hee
npocBeToOM. B omuH KoHel coeawHWTENs 10 BCTaBIsieTCs MPOKCHMAJbHBIA KOHer 12b
nutatenbHo TpyOku 12. Jlpyroii koHen coenuHuTens 16 oOecrnieunBaeT nmepBUYHbIA mopT 16a,
KOTOPBII 00ecneunBaeT BO3MOKHOCTb COENMHEHHsI ¢ HAOOPOM Il SHTEPAIBLHOTO NMHUTAHUS (HE
nokasas). JlonmonauteneHbIil mopT 16b Ha Y-yuacTke KOHTelHepa oOecrieunBaeT BO3MOXKHOCTb
coennHeHus1 co mmpuioM. [lopt 16b BbIMONHEH ¢ BO3MOXKHOCTBIO 3aKpPBITHUSl KPBILIKOH 16c,
LIAPHUPHO COEIMHEHHON C KOPIyCOM COEAUHUTEINA 16.

IlepBuunbili mopr 16a coemunHurenss 16 Taxke mnpuHHUMaeT mnpoBogHuk 20 1A
conelicTeus BBeneHUIO katerepa 10 B manuenTa. IIpoBonHuk 20 BBINONHEH U3 HEpIKABEHOLIEH
CTAJIM U UMeEeT KOHCTPYKIHIO KaOenbHOH ckpyTku. [IpOBOMHHMK MMeeT MPOKCHMANIbHBIN KOHell
20a u nuctanbHbI KOHel (He mokaszaH). [IpokcumanbHblii koHenr 20a BCTaBjieH B 3axBar 22
NPOBOIHHKA. J{MCTANbHBINA KOHEI] SIBJIIETCS CBOOOHBIM M 3aKAHYHMBAETCSl YTONLICHHEM. 3aXBaT
22 NpOBOIHHUKA MpPEACTaBJsieT co0Oi (POPMOBAHHBI KOMIIOHEHT € MPOXOMSILINM Yepe3 Hero
IIPOCBETOM JJIs1 BBEJIEHUsI IPOBOAHUKA.

ITpokcumaneHblli KOHel 14b TpyOuaroro snemeHta 14, KOTOpBIA yAepIKHBAETCS
KoprycoM 18, OKpykeH 3JeMeHTOM 14g s CHSTUs HaNpsDKeHWs, NpPEeIHA3HAUYCHHBIM IS
YMEHBLICHUs] HalpsDKEHUs] Ha TPyOUaThlil asieMeHTe 14 y rpaHuipl pasaena Mekay TpyOdaTsiM
3JeMeHTOM 14 u coenqunurenem 18.

Kak mokazano Ha @ur.2, TpyOuarslil 3J7eMeHT 14 BBINOJIHEH W3 ABYX PAa3JINYHBIX CIIOEB
14c, 14d. IlepBblit BHyTpEeHHHUN CIOH 14C¢ BBIMONHEH W3 (PTOPHUPOBAHHOTO STHUIICHIPONMIIEHA, &
BTOPOW Hapy>KHBIH ci1oii 14d BBIMOJIHEH M3 MOJUypeTaHa. B mponospHOM HampaBJIeHUU Yepes
LEHTP TPyOHaToro 3jneMenta 14 mpoxoaut npocseT 14e it BBeASHHs MUTATeIbHOU TpyOku 12,

ITapa xosibLEBBIX 3JIEKTPONOB 24 o0OkaTa C HAPYXKHOU CTEHKOW TpyOdaroro sjemenra 14.
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IMupuna 31ekTpoaoB 24 cocTaBiseT NMPUOJUSUTEIBHO TPU MIJUIMMETPA, OHHM PACIIOIOKEHBI
NpUONU3UTENPHO Ha paccTosHuU 10 MWIIMMETPOB APYr OT Jpyra M H3TOTOBJIEHBI U3
MEIULHCKON HEp)KaBeLle CcTanu Wid IulathHel. JlBa mnposoma 26, 28 mnpoxomsT OT
3JIEKTPOJIOB U BXOXAT B mpocBeThl 30, 32 B Hapy>KHOM moiuypeTaHoBoM cioe 14d tpyGuaroro
snementa 14. IlpoBoma 26, 28 coemamHeHbl ¢ coexuHuTeneM 18, koTopslii obOecrmedynBaer
snekTpudeckuii narepderic mexxay karerepom 10 u 6a30Boi CTaHIMEH.

Kaxnaprit mpoBox 26, 28 coxep:kar onHy xuity 26a, 28a wim kadenb, 3aKIIFOYEHHBIE B JIBA
OTZEJIbHBIX TUIA U30JIALIUU, KaK TOKa3aHo Ha Pur.8.

OcHoBHast m3oJsiiust 26b, 28b coOmepKUT MONMYpPEeTaH, UMEIOLUN TUJIEKTPHYECKYIO
npouHocTh mopsiaka 20 kB/MM, W (QTOpPHpPOBaHHBIH  ATHJICHNPONWICH, HWMEIOLIUI
OUBJIEKTPUYECKYIO MPOYHOCTh nopsiaka 60 kB/mm. TlomuyperaHoBasi 4acTh OCHOBHOW HU3OJISILIMH
uMeeT MUHMManbHyr TonmuHy 0,075 MM, a 4dacte FEP OCHOBHOW WM30/MALMM HUMEET
MuHuManbHyro ToimuHy 0,038 mm. CoBmecTHO mnonuyperaHoBble u FEP-uactu OCHOBHOM
M30JISIIH 00€CTIeUNBAOT U30JSILUIO ISl HanpspkeHu i He meree 1500 B.

JononHutenpHass w3omAnusa  26c, 28C  COOEPKUT  CJIOW  OSMalld, HMEIOLIUN
OUBJIEKTPUYECKYI0 TPOYHOCTh Mexkay 170 um 230 kB/MM, w cjoli mapuiieHa, HUMEOLIHA
OURJIEKTPUYECKYIO MPOYHOCTh mopsigka 200 kB/Mm. Dmanesblil cioii umeer tonmuHy ot 0,01
MM a0 0,014 MM, a cnoit mapuneHa umeer tonumuHy oT 0,01 mm go 0,02 mm. CoBmecTHO
SMaJIeBbl€ U TMAPWJIEHOBBIE CJIOM AOMOJHHUTEIbHON HM30JSLMU OOECNEeYMBAIOT H3OJILHIO IS
HanpsbxkeHui mesxxay 3700 u 7080 B.

JlomonHUTeNbHAS M30JALMS  HAHECeHAa Ha OAWHOYHYIO OJKWIy WIM Kalemb ¢
MCTIOJIB30BAHUEM OCXKIEHHS M3 MapoBOH a3kl B J1Ba dTana. DMajlb HAHOCAT HETMOCPEICTBEHHO
Ha OAHY KWJy WIH Kalenb, a TAapWIeH HAHOCAT Ha ciok smanu. TpeOyemas ToJmuHa
IOCTUTaeTCs Kak (PYHKIUSI BpEMEHH OT TUIOTHOCTH MaTepuasia OCaXKIEHHs U3 MapoBOH (asbl B
kamepe. OCHOBHYIO U30JISLIUI0 HAHOCAT Ha TOMOJHUTENBbHYIO U30JISALHUIO.

Hapysxubiii monuyperaHoBbiii  cjaoki  14d TpyOdaTroro sjeMeHTa HWMEET TOJIIUHY,
COCTABJISIFOLIYIO MPUOIM3UTENBHO OT 88 110 92% OT TOMIIMHBI CTEHKH TpyO4aToro sjiemenTta 14.
BryTpennunii cinoit 14c TpyO4aToro sneMeHTa MMEET TOJIIUHY, COCTaBJLIIOIy oT 8 mo 12%
TOJIIIUHBI CTEHKH TpybOuartoro snementa 14. Hapyxnsbii cnoit 14d tpyOGuaroro smemeHTta
IPOXOIUT Jalibllie K JUCTAJbHOMY KOHIy 14a TpyOuaroro snemenTta 14, uem BHYTpeHHUH CIIOH
14c tpyOuaroro snementa 14. KpaliHuii AuCTambHBIM KOHEL Hapy»KHOro ciosi 14e obpasyer
ruOKHif HAKOHEYHHK.

Hapyxubiii monmyperanoBwiii  cioii 14d  TpyOuaroro asnementa 14 wumeer Tpu
HANpaBJSIIOMMX OKHA Win Kosbla 14f (cm. @wur.1), xoTopble OTMEUEHBI ONHOM, ABYMs HIIU

TpEMs TOYKaMU WJIN JPYTUMU BU3yaJIbHBIMU MECTKAMU, 4TOOBI pa3inyaTh NalMEHTOB p%HHqHOﬁ
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BBICOTHI MJTH IPYTOM aHATOMHYECKOH XapakTepuctuku. Hanpasisroniue okHa 14f ncrone3yrores
BMECTE C BU3YaJbHBIMH MHIUKATOPAMHU MUTATENBbHON TpyOku 12 nns pasmenieHus TpyodaTroro
3JeMeHTa 14 OTHOCHTENBHO MUTATENbHON TPYOKH 12 B COOTBETCTBUH C aHATOMUEH MalueHTa 10
TOrO, KaK KaTeTep BBEJEH B MALIUEHTA.

ITpononpHOE mMoONOXKEHUE djeMeHTa 14 oTHOcUTENnbHO TPyOkHM 12 OrpaHMYMBaeTCs C
MOMOLIBIO yIIep KUBAKOIIEro 3axuma 34, kak mnokasaHo Ha Pur.3 u 4. 3axum 34 comep>KuUT
MEPBYIO YacTh 36 M BTOPYI 4acTh 38, KOTOpbIe COEAUHEHBbI BMECTE IMOCPEIACTBOM THOKOTO
mapaupa 40. TepmuH «ruOKuil apHUP» UMeeT OObIYHOE 3HAYEHHUE, KaK MPHUHATO B YPOBHE
TEXHUKH. Y 1€ KUBAKOLIUN 3a°KUM 34 U3rOTOBJIEH U3 MOJUIIPONIIICHA.

IlepBas yacTh 36 yaepKUBAKOLLErO 3aKUMa 34, €CIM CMOTPETh B MOMEPEYHOM CEYEHUH,
UMeEET IJIOCKYI0 BEPXHIOI MOBEPXHOCTh 36a C MOJIYKPYIJIBIM BBIpE30M 36b 1uist BBeneHuUs yepes
HEero 4acTH MUTaTeNbHON TpyOku 12. HukHsS MOBEpXHOCTH 30C pacHoOJIOKEeHA MapajulebHO
BEPXHEN MOBEPXHOCTH 36a. HukHAA MOBEPXHOCTh 36C COCIMHEHA C BEPXHEN MOBEPXHOCTHIO
MOCPEICTBOM IMapbl KPUBOJIMHEHHBIX OOKOBBIX CTEHOK 36d, MpOXOASIINX BBEPX M HAPYXKY OT
KpaeB HIDKHEH MOBEPXHOCTH 36C K KpasM BepxHel nmoBepxHocTH 36a. Kaxknast 60koBasi CTeHKA
36d umeer mo cymecTBy L-o0pasHyro ¢opmy, €Ciau CMOTPETb B IMOMNEPEYHOM CEUYSHHH,
Onmaronmapst BeleMKe 36e B mepBoi uactu 36 ynepikuBaromero 3axkuma 34. Brelemka 36e
o0ecrieunBaeT BO3MOKHOCTD CKOJIbKEHHS 3aKuMa 34 B MOHTa)KHOM OTBEPCTUH (HE MOKAa3aHO) C
OOKOBBIM IepeMeIeHHeM, OrpaHnYeHHbIM L-00pa3noit popmoit OokoBbix cTeHOK 36d. Ynpyruit
najern 36g Ha nepBoi yacTu 36 3akuMa 34 BXOIUT B 3aLICTUIEHUE C BBIEMKOH B coequHuTene 18,
4TOOBI OrPAaHUYHMBATH MTPOIOJIBHOE MEPEMELIeHNe 3KIMa 34 OTHOCUTENIbHO coenunuTens 18. Ta
OokoBasi creHKka 36d, KOTOpas pacmoiokeHa faibiue OoT rudkoro mapHupa 40, uMeer rpedeHb
36f, uToOBI, KOTAa 3aKUM 34 3aKpPBIT, YAEPKUBATh NIEPBYIO 36 U BTOPYIO 38 yacTu 3axknma 34 B
3aLeTJICHUH C MTUTATEeNbHON TpyOKoH 12.

Bropas wacte 38 3axxuma 34 uMeeT KPUBOJUHEHHYIO BEPXHIOIO CTeHKy 38a,
PACTIOJIOKEHHYIO HA PACCTOSTHUU OT KPUBOJIMHEHHOW HIKkHEH creHku 38b. OnuH KoHel BepxHel
creHku 38a coenuHeH ¢ ruOkuM mapHupom 40. KpuBonuHeitHas HIokH:S cTeHKa 38b oOpasyer
MHOJKECTBO Mpoxonasimux Hapyxky pedep 38c. Konen kpuBoiMHeHHOW HUXKHEH creHkH 38b ¢
IPOTHBOMOJIOXKHON CTOPOHBI OT THOKOro mapaupa 40 UMeeT MpyKUHHBINA 3akuM 38d, KOTOpBIi
B3aUMOJIEHCTBYET, KOT/Ia 323KUM 34 3aKphIT, ¢ rpedHeM 36f nepBoii yactu 36 3axnma 34.

B nmpeanouruTensHOM BapuaHTE BBINIOJHEHHS YKa3aHHOE MHOXecTBO pedep 38c
MOKPBITHI 3J1ACTOMEPHOM BCTAaBKOM 38€, BBINOJIHEHHOW C BO3MOXHOCTBIO BBEACHHUSI BO BTOPYIO
yacTh 38 ynepkuBaromero 3axuma 34. BeraBka 38e sBrnsercs negopMupyemMol M CONEPIKUT
kaHas 38f, KOTOpBIH BXOIUT B 3alLleIUIEHHE C TPyO4YaThIM 3J€MEHTOM 14, Korna ynep>KuBaroIinuii

3aKuM 34 3akpbIT. BricOkmiT KO3 PHUIMEHT TPEeHHs 3JaCTOMEPHOIN BCTaBKU 38€ MpPEnsTCTBYET
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NPONOJIPHOMY IE€PEMELICHUI0 TpyOuaroro sjeMeHTa 14 OTHOCHTENBHO YAEPKUBAIOLIETO
3axuma 34 u nuratenpHOR TpyOku 12. DnacromepHas BctaBka 38e Ha Pur.4 He mokaszaHa.

IIpokcumanpHbIi  KOHEI] TpyOuyaToro 5sjeMeHTa 14  JOMONHUTENBHO  HMEET
LWJIMHAPUYECKOE YIUIOTHEHUE 44, kak nokazaHo Ha Pur.5 u 6, KOTOPOe COEIUHEHO C HAPYKHOU
HOBEPXHOCTBIO NMPOKCUMAJIBHOIO KOHIa 14a TpyOuaroro snemeHTra 14 Ha ero TepMUHAIBHOM
KOHLIE. YIUIOTHEHNE MMeeT NepBblii KoHel 44a u BTOpoil koHer 44b ¢ mpocBeToMm 44c¢ Mexay
HuMmU. [lepBoiii koHeN 44a ynnoTHeHUs 44 uMeeT NnepBblil HAPYKHbINA TUAMETpP, & BTOPOH KOHell
44b yruiotHeHusi 44 MMeeT BTOPOH HApYKHBIA AMAMETP, MEHBLIWH, YeM TMepBbId Hapy KHBIN
nuametrp. OT Hapy>KHOM MOBEPXHOCTH YIUIOTHEHUs B MOJOXEHUH MEXAY €ro mepebiM 44a u
BTOppIM 44b koHuamMu mnpoxomut Oypruk 44d. Bypruk 44d npoxoguT TO OKPYKHOCTH
YIUIOTHeHUSI 44 ¥ B3aUMOJICHCTBYET C MOHTQKHBIM 3JIEMEHTOM (HE MOKa3aH) BHyTpH kopmyca 18
IUI TPEAOTBPAINEHUS] TPOAOJBHOTO MEepeMeIlNeHus] YIUIoTHeHust 44 u, TakuMm o0pas3om,
TpyO4aroro snementa 14 BHyTpu kopmyca 18.

Ilepsbiii koHey 44a ynnoTHeHus 44 uMeeT KOHMYECKOE OTBEPCTHE, MPOXOAsIlee B
npocseT 44c¢. IIpocser 44¢c nMmeer nepBblii BHYTPEHHUNM OUAMETP, BEAYIIUH OT KOHMYECKOIO
OTBEpCTUsl Ha NepBOM KoHILe 44a ynnotHenus 44. Ilepselii BHYTpEHHUN AMAMETP OIPAHUYEH Y
wieda 44e BHyTpu mnpocBeta 44c. IlpokcumanbHblii koHen 14b TpyOuaroro snemenra 14
ynupaercsi B BbICTyn 44e npocseta. BTOpoll BHYTpEHHUH AuaMeTp MNPOCBETA MPOXOAUT OT
BbICTyMA 44€ KO BTOpOMY KOHIY 44b yrutoTHeHus 44.

Bropoit xoHen 44b yniotHeHus 44 umeeT KOHMYECKOE OTBEPCTHE, NPOXOJsIlee B
npoceeT 44¢. KoHuueckoe OTBepCTHE MPOXOAUT A0 BTOPOrO BHYTPEHHETO AUAMETPa MPOCBETA
44c. Bropoli BHyTpeHHHI AUAMETp MMeeT B CBOeH cpenHel Touke OypTuk 44f, mpoxomsimuii mo
CYLIECTBY TOJHOCTBIO MO €ro BHYTPEHHEH OKpy:KHOCTH. Byptuk 44f, B cBoeM MUHHMaJIbHOM
BHYTPEHHEM JUaMETpPe, MUMEET pPa3Mephl, IMO3BOJSAIOIINE €My KOHTAKTUPOBATb C HAPY>KHOU
MOBEPXHOCTBIO THTATEIbHONW TPYOKH, oOecrmevynBas, TaKUM OOpa3oM, YIUIOTHEHHE MEXIy
TpyOUaThIM 371eMeHTOM 14 1 nuTaTeapbHON TpyOKoi 12.

[Ipy WCMONB30BaHUM NHTATENBHYIO TPYOKy 12 BCTaBIAIOT BO BTOPOH KoHeU 44b
ymiotHeHust 44 u, TakuMm obpa3om, B TpyOuaTelii snemeHT 14. Byptuk 44f B mpocsere 44c
o0ecrieuynBaeT YIUIOTHEHHE MEXKAY Hapy)KHOW IOBEPXHOCTBIO NHUTATeNbHOH TpyOku 12 m
BHYTPEHHEH IMOBEPXHOCTBIO, MPENOTBpAIlasi, TAKUM 0Opa3oM, MOMaJaHUe >XUIKOCTH BHYTPH
NMalHUEeHTa B NPOCTPAHCTBO MEXKAY HHUMM IOCPEACTBOM KaNWIISIPHOTO JEWUCTBHs, KOrAa
TpyOuarslii smeMeHT 14 u3BiekaoT U3 nanueHta. byptuk 44f Taxke BBIMOMHIET (PYHKLHIO
OUYHCTKH JTIFOOOTO BEIIeCTBa C MUTATEIbHOM TPyOKHU 12, KOraa ee U3BJIeKAI0T U3 MALUeHTA.

N3 pByx mNO CyIIECTBY 3€pKAJbHBIX 4YacTeH, KOTOPbIE COEAUHEHbl C TMOMOLIBIO

3aIIeNIKUBAIOIIErocsl COoeAuHeHus, oOpa3oBaH S-oOpasHblii coeawHHTeNs 18. S-00pa3HbIii
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coennHUTENDb 18 conmepkuT 3ieMeHT 14g s CHATUS HanpspDKeHHWs TpyOuaroro siemeHTa 14,
yIioTHeHHe 44 U HECKOJIbKO JJeKTpudeckux osnemeHToB. Kopmyc 18 BbemonaHeH wu3
AKPWJIOHUTPUIOYTAAUEHCTHPONAa  MeAWIMHCKoro kmacca. OnuH  koHerp  S-oOpas3HOro
coennHUTENs 18 MpUHUMaeT NMPOKCUMAaNbHBIM KOHell 14a TpyOuatoro snemenra 14, a apyroi
KOHeI[ S-o0pa3Horo coenuHHUTENs 18 COAEPKUT SIEKTPUYECKUH COEAMHHUTENb, KOTOPBIH
obecrieunBaer uHTepdeiic mexny karerepom 10 u OasoBoit cranmmed. K S-oOpasHomy
COeMHUTENO 18 ¢ MOMOIIBIO HIHYpa M KOJbLA IS 3aLUTHI 3JIEKTPUUECKOTO COCUHUTENS OT
JKUOKOCTH M TIPsI3M  TPUKPEIJIEH 3allUTHBIA Konmadok 46. Konmadok BBINOJNHEH W3
TEPMOILIACTUYHOTO 3J1acToMepa. S-00pas3HbIil COeAMHUTENb 18 COmepKUT MOHTAXKHBIN 3JIEMEHT
(He mMOKa3aH) B BHIE PEbCOB JUIsl YCTAHOBKH YIEPKUBAKOIIEro 3akuma 34 B S-oOpasHbIii
coequHuTens 18.

CoOpannbrii katerep 10 ymakoBbIBaOT B JIOTOK 48 1yl XpaHEHHs, Kak MOKa3aHO Ha
@ur.7, oTOpMOBAHHBIN IS OJTYYEHUST KOHKPETHBIX KOMIOHEHTOB Katetepa 10. Jlotok 48 ms
XPaHEHHsI CONEPXKUT MHOXECTBO 3JeMEHTOB 48a, KoTopbele (OPMHUPYIOT YINAKOBOYHOE
IPOCTPAHCTBO, COOTBETCTBYIOIIEEe TpeOyemoMmy mnpoduiro mnurtarenpHOR TpyOkm 12 w/mmm
TpyOuaroro snementa 14. Korma karerep 10 ymakoBbiBaeTcss B JIOTOK 48 nisi XpaHEeHHS,
nurarenbHas TpyOka 12 w/mmm TpyOuaTeiii snemeHT 14 mpuHumaer npoduias ynmakoku. Kax
TOJBKO Karerep 10 ynmakoBaH B JIOTOK 48 1151 XpaHEHUs1, yIIAaKOBaHHbIN Katerep 10 crepuiusyroT
IyTeM BO3JCUCTBUSI HA MO MEHBbIIEH Mepe 4acTb KaTeTepa 3apaHee 3aJaHHbIMU YCJIOBUSMHU
OIHOIO WJIM HECKOJbKHUX W3. TEMIIepaTypbl, BJAXXHOCTH, MAABJEHUS, BAaKyyMa, ra3a WU
U3JIy4eHHs] B TEUCHUE 3apaHee 3aJaHHOTO BPEMEHH, MIPUYEM M0 3aBEPLIEHUHN BO3IEHCTBUS 3TUX
YCJIOBUI1 Ha KaTeTep MO MEHbIIell Mepe 4acTh Karerepa COXPaHseT CBOK Ne(pOpPMHUPOBAHHYIO
dbopMy mpu ynajJeHUH W3 KOHTEWHepa Ui XpaHeHus. BO BpeMsi SKCIOHHMPOBAHUS MaTepHal
nuTaTenbHOM TpyOku 12 w/wnum TpyOuaroro synementa 14 cMsrdaercs, paspyuasi MOJUMEpPHbIE
cBsi3u Matepuaia. Korna ¢ TpyOku 12 w/umm ¢ sjaemMenTta 14 CHUMArOT BO3EHCTBUE OHOTO HITH
HECKOJIbKMX U3 YKA3aHHBIX YCJIIOBUH, MOJMMEPHBIE CBI3U MaTepuasa MnepecTpanBarOTCs TaK, 4TO
O MEHbIIEH Mepe 4YacTb NHTaTeNbHOW TpyOku 12 w/mnmm TtpyOuaToro »siemeHTta 14
€CTEeCTBEHHBIM 00pa30M NMPUHUMAET MPOQHIIb YITAKOBOYHOTO MPOCTPAHCTBA MPHU U3BICUEHUU U3
J0TKa 48 111 XpaHeHusl.

Takum oOpaszom, popma karerepa 10 umeer pa3nuYHBIE CEKLWH, KaKAas M3 KOTOPBIX
UMEEeT pa3JW4Hbll paguyc KpuBM3HBL. IlepBas cexumsi MMeeT NepBbI pPagUyC KPUBHU3HBIL
KOTOPBIN COOTBETCTBYET AHATOMMYECKOMY MEPEXOAy MAaLUeHTa MEXAY HOCOBOH IOJIOCTBIO U
HOCOIJIOTKOW. BTOpass cexuust uMeeT BTOPOM paauyC KPUBHU3HBI, KOTOPBIA COOTBETCTBYET

AHATOMUYCCKOMY MEPEXOAY MAIUCHTAa MECKIY HOCOBOI IOJIOCTBIO U HAapy>XHbIMU HO3APSAMU.
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BbII_Hel'IpI/IBe)leHHOG OMHUCAHUE TIPHUBOAUTCA TOJIBKO B KAUECTBE IpUMEpa U HE

NpeAHa3HAYEeHO Ul OTPAHUYEeHUsT 00beMa N300PETEHMS.



P®OPMYJIA H3OBPETEHUA

1. M3onupoBaHHBI NPOBOA, COMAEPKAIIUI OAHY HJIM HECKOJBKO >XKHJI WM Kabenei,
MOJIHOCTBIO TOKPBITHIX MEPBOM H3OJSIUENH U BTOPOM H30JSALUEH, OTIMYAKOLIENHCs OT MEPBOU
U30JISILIMY, IPUYEM TepBasi U30JSILMsI COACPIKUT CIION 3MAIU U CJIOH MapuiIeHa.

2. WsonupoBaHHBIM NpoBOA MO M.1, B KOTOPOM BTOpas H3OJISALUS CONEPKUT CIIOH
MOJINyPETaHA.

3. M3onupoBaHHBIH NPOBOX IO M.2, B KOTOPOM BTOpas H3OJSLUS JOMOJHHUTENBHO
COIEPKHUT CJIOH (HTOPUPOBAHHOTO STUIICHIIPOIHIICHA.

4. V3onupoBaHHbII NpoBOA MO .2 WK 3, B KOTOPOM yKa3aHHas OfHA WJIM HECKOJIbKO
KT UTH KaOesel COmep KUT ONMHOYHYIO JKIITY WJIH KaOeb.

5. W3onuposanHbli mnpoBoxg mno m4, B KOTOpPOM IiepBas MU30JALUS HaHECeHa
HEMOCPEACTBEHHO HAa OAWHOYHYKO JKUJy WJIM NPOBOJIOKY, a BTOpPas W30JsLUs HAHECEHAa Ha
MEPBYI0 U3OJSILHUIO.

6. IIpoBoasiiuii NpOBOJ, COAEPIKALIUN TPU CPEACTBA JEKTPUUECKON U3OJSILUN, TPUYEM
IBA U3 YKA3aHHBIX CPEIACTB JJICKTPHUUYECKOW HM30JSILUU HAHECEHbl Ha MPOBOMALIUN MPOBOA U
OTJIMYAIOTCA APYr OT JAPYra, a TPEThe CPEACTBO SJEKTPUYECKON HM30JSIIUU OO0eCreunBaeTCs
¢du3ndeckoil cpenoii mpocBeTa KaTerepa, B KOTOPOM PACIONIOKEH YKa3aHHBINA MPOBOJ,.

7. llpoBopsaumui mpoBOoA IO M.6, B KOTOPOM IMEPBOE CPEACTBO M3OJSLUM HAHECEHO
HETOCPECTBEHHO Ha MPOBOJ M 00ECIeunBaeT MepBOe MOKPHITHE C BBICOKOH AUAJIEKTPUYECKON
IPOHHUIIAEMOCTBIO, KOTOpOe obecreunBaeT M30JALMI0 Ui Hanpspkenuit 1500 B umm Gonee ¢
TONIUHON MeHee 20 MKM.

8. IIpoBoasimumii npoBoA 1o m.6 win 7, B KOTOPOM MEPBOE CPEACTBO U3OJSILIUU COAECPIKUT
MOJIMMEPHYIO TUIEHKY W3 MOJuaMuza / MOJMUMUAA.

9. IlpoBomsiuii mpoBox no modomy u3 mm.6, 7 wiu 8, B KOTOPOM BTOPOE CPEACTBO
M30JISIIMM HAHECEHO Ha IEpPBO€ CPEINCTBO M3OJSIIMUA M OOECIeYMBAaeT BTOPOE MOKPBITHE C
BBICOKOW JIMAJIEKTPUUECKONW TMPOHULAEMOCTBIO, KOTOpoe 00eCcneunBaeT H3OJSALUI0 IS
HanpspkeHuit 1500 B wnu Gonee ¢ TommuHON MeHee 15 MKM.

10. IlpoBomsiuiuii mpoBoa Mo 1M.9, B KOTOPOM BTOPOE CPEIACTBO H3OJSILIUU CONEPIKUT
MapUIEH.

11. IlpoBonsauuii nposoA no 1n.10, B KOTOPOM BTOPOE CPEACTBO U30JIALIMM HAHECEHO Ha
NepBOE CPEACTBO U3OJSILUU B MPOLIECCE OCAXKIECHUs], KOTOPBIN SIBJIAECTCS HEPA3pPyLUIAOIIUM AJIs
JIEXKAILEro B OCHOBE MEPBOTO CPEACTBA U3OJISILIUU.

12. IlpoBomsamumii mposox no n.m.6 - 11, B KOTOPOM TpeTbE CPEACTBO 3JIEKTPUUYECKON

U30JSIIUKA 00€CTIeYNBAETCSl TIPOCBETOM, PACIIONIOKEHHBIM BHYTPU CTEHKH TPyO4aTOro 3jaeMeHTa
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KaTeTepa, COAEpIKALero HapPYyXXHBIH CJIOH MOJUypeTaHa W/WIM BHYTPEHHUH  CIIOH
¢TopupoBanHoro stuwneHnpormiera (PIII), cmocobHble O0ECIEUUTh  3JIEKTPHUECKYIO
usossiuuto it Hanpsbkernid 1500 B umm Gonee.

13. IlpoBomsaummii mposBox mo m.12, B KOTOPOM IIPOCBETHI B TPyO4aTOM 3JIEMEHTE
3aKpBITHl MyT€M HarpeBaHMs TPyOUaTOro 3JIEMEHTAa AJIsI OIUIABJICHHS MaTepuana M CBS3bIBAHUS
CO BTOPO# M30JsILMe Ais PUKCaLy TOI0KEHHS TIPOBOZIA BHYTPH TPYOUATOro 3JI€MEHTa.

14. Karerep ansi COnEHCTBUS B BOCCTAHOBJIEHUHU TIPU OUCHArUU, COMEPIKAIIMIA:

MUTATENIbHYIO TPYOKY,

TpyOYaThbIil 3JIEMEHT, KOTOPBI MMEET MPOKCUMAJbHBIA KOHEI| U JUCTAJbHBIA KOHEI U
BBIITOJIHEH C BO3MOXKHOCTBIO BBEIEHHUs] B HErO IHTATEJbHOW TPYOKM U C BO3MOKHOCTBEO
NepeMeIeHrsT B MPOJOJbHOM HAINpPABIEHHH OTHOCHUTENBHO MUTATENBHOW TPYOKH, MpPUYEM K
TpyOUaTOMy 3JIEMEHTY IO €ro HapyXKHOH mnepudepuu NPUKPEIUIEHbl OAMH WM HECKOJIbKO
3JIEKTPOJIOB, TIPU 3TOM TPYOUAThIH 3JIEMEHT BBIIIOJHEH W3 HAPYXKHOTO CJIOSI U3 TOJIMYpPETaHa U
BHYTPEHHETO CJIOsI U3 (PTOPUPOBAHHOTO STHJIEHIPONUJIEHA U MMEET IMPOCBETHI, MPOXOISIINE
4epe3 €ro Hapy»KHbIM CJIOH, NPU 3TOM B KaXAbIM M3 OTUX IIPOCBETOB BCTABJIEH MPOBOL,
BBIITOJIHEHHBIN MO J000My M3 TML.I.1-5, MPOXOAALINI OT 3JEKTPONOB, U KAKIBIH MPOCBET
NPOXOIUT MO BCeH AIMHE TPyOUaTOro 3J€MEHTa OT 3JIEKTPOAOB IO NMPOKCHMAJIBHOTO KOHIA

TpyOUaTOro 3jaeMeHTa.
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Karerep nnst coneiicTBUS B BOCCTAHOBJICHUH MTpH AUC(harum,
W30JIMPOBAHHBINA MPOBOJ U MPOBOASALIMIN TPOBOJ AJIsI TAKOTO KaTeTepa
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Karerep nuist coneiicTBUsI B BOCCTAHOBJICHUH MPH AUcharum,
W30JIMPOBAHHBINA MPOBOJ U MPOBOASALIUIN TPOBOJ AJIsI TAKOTO KaTeTepa
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Karerep nnst coneiicTBUS B BOCCTAHOBJICHUH MTpH AUC(harum,
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