MUHHCTEPCTBO CEJIbCKOI'O XO35MCTBA
U ITPOAOBOJIBCTBUA PECITYBJIIMKU BEJIAPYCb

YUYPEX/JEHUE ObPA30OBAHIAL .
“I'POAHEHCKUHN I'OCY IAPCTBEHHbBIM AI'PAPHBIN
YHUBEPCUTET”

Kadenpa akymepcTBa u Tepanuu

OUBUOTEPAIINA U PU3NONTPODPUJTAKTUKA
B BETEPUHAPUU

YYEFHO-METO/IUYECKOE [I0COBUE
(k svinoHEHUIO cCamocmoamenbHbIX pabom)

IUTSL CTYZAGHTOB (paKyIbTeTa BETCpUHAPHON MEAUIIUHBI
u ciymateneit GIIK

I'poxno 2009



VJIK 619:616-08 (072)
BBK 485 73
® 50

Astopsl: A.B. Cenbko, I0.H. Bo6€p, /I.B. Boponos

PereH3eHTHI: TOKTOp BETEpHHAPHBIX HayK, ipodeccop B.B. Mamamko
KaHAMIAT BeTepuHApHBIX HayK, norent JI.C. Kunmesnu

®usnorepanuss W (GU3HONPOPUIAKTHKA B BeTePHHAPUM:

® 50 y4e0.-MeT. TIOcO0He AJIs CTYICHTOB (paKyIbTeTa BETCPHHAPHOM
meauiubel u cnymareneii ®IIK / A.B. Censko, FO.H. Bo6ép,
J.B. Boponos.- I'poxno, 2009.- 97.: n.

VYuebHO-MeTOoANYECKOE MOCOOHE TOATOTOBICHO IS CTYIACHTOB (ha-
KyJbTeTa BeTepuHapHOH Mexununsl u cirymarteneid OIIK. ITocobue npenna-
3HAYEHO JUISl BBHINOJIHEHUS] KOHTPOIHMPYEMBIX CAMOCTOSTENBHBIX PadoT, co-
JIEp’KUT OCHOBHBIC IOHATHS U HampapieHus (usnorepanuu U ¢usnonpodu-
JIAKTUKY BETEPUHAPHOH MEIULIMHBL.

VIIK 619:616-08 (072)
BBK 4851 73

PexoMeH10BaHO METOANYECKOW KOMUCCHEH (aKyJIbTeTa BeTe-
puHapHOU MemuuuHbl «27»¢eBpans 2009r. (mpotokoin Ne 4).

© A.B. Censko, I0.H. Bo6ép, 1.B. Boponos, 2009
© YO “ITAY”, 2009



COJEPKAHUE

BBEHEHHE......ceivii i 4
1. DICKTPOTEPAITHIS . « . +e e eveeue et eaetettetaenaesveeete eete e et aeaen e aes 7
1.1. TTOCTOSTHHBIA HETPEPBIBHBIH TOK. .+t vetvasvenvenaaseneaneennnanens 7
I IO =0 87607 e V2 602 5 RN <
1.1.2.00CKTPOPOPE3. .. vt ereeine vttt e vttt et e et e e 13
1.2. Husko4yacToTHAS! UMITYJIbCHASI DJICKTPOTEPAITHS ... ovvvuevvnnrenss 18
1.3. BbICOKOYACTOTHAS UMITYJIBCHAS SJIEKTPOTEPAIHS ... v v v vevveens 21
1.4 . TICPEMEHHBIM TOK. .. cvuevveeirierinecaenineeenee et nenaneenenenenes 2D
1.4.1.D0CKTPOIUATEPMUS. . oevveevntee e eentee e eenee e nen e eanes 25
1.4.2.KopoTKOBOJIHOBas qrUaTepMus (MHIYKTOTEPAIIHS). .. ......... 27
1.4.3. Y IbTPaBBICOKOYACTOTHAS TEPAMHS . +v v v vevneveevnnansaennennns 29
1.4.4.CBepXBBICOKOYACTOTHAS TEPAMHST . +. « v vevnevenvneernennennnes 33
2. VIIBTPA3BYKOBAS TEPAITHS .+ «v s venneseenaeeenevneennannansensennennneensens 36
NG o To) 17001 PP 42
3.1, ADPOMOHOTEPAIIHS . ..+ e vveteeeeeteeiteaet et ete et aie e seneean s 42
3.2. ABPOBOTIETEPAIINS. . . c.uve e veniieeriiraneeeieneenenienenenenneen. 43
4. CBETOJICUCHHUC . .+ euveruaeaneeneaneaensennennenneneneenesneensensnenneeens 40
4.1. JIEHCTBHE BUIIIMOTO CBETA. 1. euenrsenseneenssesnennenneaneeneeneen 48
2208 73 (1)) 0F20 0 Te3 13 (ST01 1o 0 G 48
4.3. Y AbTPaQHOICTOBOC OOMYUCHIEC «.vvve v vrnvenrnnannnnaneeneennnens 56
AR W UoY; £10) £ cT0):F:05 021307l o) Lo 69
5. JTa3EPHAS TEPAITHS . .« . ev v evveeeetneeaeaven et eeaneeneaneeaeannennenenens 73
6. DYHKIMOHATBHAST TEPATIHS . ..« vevvevneenae tesenene saenaseananes 76
7. TexHUKa QYHKIIMOHATBHOM TEPAITHH . ..+ e vvereee eanenaneenieeennnans 80
8. TePMOTECUCHHE ... ..o cvneevvnecreeee e .. 84
8.1. TePMOICUCHHE BOBIMYXOM .. cvnennennentanensenenneensensnennennenens 84
8.2. TEPMOJICUCHHME TIECKOM ...+t vueenseeseanennennnnnnernsrneenseesiennes OD
8.3. TepMOICUCHHE TMAPADTHOM. ... .uv e eenienvennenaneareeneensannnennns 86
8.4. TePMOJICUCHME TPCITKAMHU « v v v vnevreeuvenenaenanneneeneaneannannnns 87
S el PR 89
10. Y 1apHO-BOITHOBAS TEPAITHS ...+t e veeeente tueenene sanenanseennneennns 91

JIITEPATYPA. ..o e

95



Beenenue

I'peueckoe ciaoBo “dusnorepanus” ((husnuc — npupoma u Tepa-
MUsl — JIeueHHe) B OyKBAJILHOM MEPEBOC O3HAYACT JICUCHUE MTPHUPO-
JIOW, WM, TOYHEE, JICUCHUE SCTECTBEHHBIMU CHIaMH MpUpoabl. On-
HaKO HE BCE W HE BCEriaa pasHoOOpasHbIE SIBICHUS MPUPOIBI MOTYT
OBITH MCITOJIE30BAHBI B JICUCOHBIX IEIIX.

ITox pusnorepanueli MOHUMAIOT TPUMEHEHHE PA3THMYHBIX SCTe-
CTBEHHBIX (MPUPOIHBIX) WK K€ MCKYCCTBEHHO BOCIIPOHM3BOIAUMBIX
CHJT IPUPOJBI IJIs1 ISUCHUS Pa3NUIHbIX 3a0oneBannii. uznoTepanus
M3y4YaeT JIMIIb YacTh JICUSOHBIX CBOMCTB (M3NYECKUX (DAKTOPOB B HX
€CTECTBCHHOM BUJIE. XOJIOJI, TEIUIO, CBET, BO3IyX, BOJIY, €CTECTBCH-
HBIE BOJJO€MbI, HICTOUYHUKH JI€UEeOHBIX T'PsI3eil, IBIKEHHE, INEKTPHUIe-
CKYIO U PaJII0aKTUBHYIO SHEPTHIO.

HecMotpst Ha moBceMecTHOE Hanwuue (PU3NICCKUX (PaKTOPOB,
WX HE BCeria MOXXHO MPUMEHHUTH UIA JICYCHHS JKUBOTHBIX B TaKOM
BHJE, B KAKOM OHH CYIIECTBYIOT B mpupoje. Hampumep, xymaHue
JKUBOTHBIX B BOJIOEMaX B €CTECTBEHHBIX YCIIOBHUSX JIOMYCTHMO TOJIb-
KO B TEIUIOE BpeMs T'o/1a U NP HAIMYUHU MIPUTOJHBIX BOJIOEMOB, HC-
MOJIb30BaHUE COJIHEYHON HHEPruH OOYCIABIUBAETCS COCTOSHHUEM
MOTO/BI, U3 MHOTOO0OpPAa3Hs 3NEKTPUUYCCKOW DHEPTHU I JICUCHUS
M30UPAFOT JIUIIb T€ €€ BUJBI U POPMBI, KOTOPBIC HE PUIYHHSIOT Bpe-
Jla KUBOTHOMY opraHuzMy. CrenoBaTenbHO, TMPUPOAHbBIE (QU3UUE-
ckue (haKTOPHI MPUXOIUTCS MPUCTIOCAOIUBATH, YMEPATH WU YCUIIH-
BaTh UX JICHCTBHE, TO3UPOBaTh. [Ipy MOMOIIM CrieMaTbHON amnmapa-
Typbl MOKHO HCKYCCTBEHHO CO37]aBaTh HEKOTOPBIE MPHPOIHBIE (hak-
TOpPBI HE3aBUCHUMO OT BPEMEHH CYTOK, CE30HHBIX YCIIOBHM, MECTa U
OKPY>KaIoIlel Cpe/ibl.

B BerepunHapHOl NpakTHKE (U3HOTEPANICBTHYCCKOE BO3IEHCT-
BH€ Ha OPTaHM3M YKUBOTHBIX MPOHU3BOJAT IJIaBHBIM 00pa3oM CBETOM
OT HWCKYCCTBCHHBIX HCTOYHHKOB; JJIEKTPUYECTBOM, HMEIOIIUM II0
CBOEMY HANPSHKEHUIO, CHIIE TOKA M YaCTOTE Pa3HYI0 XapaKTEPUCTUKY
Y, HaKOHEI], IPUMEHSIOT CyXue TepMHuuecKkue mpouenypsl. Llempio
(u3noTepanuu SABIAETCSA CHIATHE 00JH, BOCCTAHOBIIEHUE IMOIBIKHO-
CTH, yIydiieHue (QyHKIu, mpoduIakTUKa MOBPEKACHUN U yBEIH-
yeHue (PU3MUECKOTo MOTEHIMAa MaIHeHTa.

Bo MHOTHX cTpaHax y)Xe ecTh BeTepHHapHbIE (PH3HOTepaneBTH-
YECKUE aCCOIMAINN, KOTOPhIC OOBEIUHSIIOT MOATOTOBICHHBIX H JIU-
IIEH3UPOBAHHBIX (Qu3noTepaneBToB. OHU MOMHMO OCHOBHOTO 00pa-
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30BaHHS MMEIOT ele M BeTepuHapHoe. Hampumep, B Benmukobpura-
HUHU NIEPBOM accolualueil Takoro Tuma craiga Accoruaius (Gpusno-
TEpamneBTOB, JIMLUEH3UPOBAHHBIX NS JICUEHUS  KUBOTHBIX
(Association of Chartered Physiotherapists in Aniriherapy
(ACPAT)), obpasosannas B 1984 roxy. Ilociae 3TOro MpOU3OIIIO
(dbopMupoBaHUe TOJOOHBIX OpraHHM3alMid ¥ B JAPYTrUX CTpaHax —
Hunepnannax, FOxuoit Adpuke, Gunnsamuu, [lsenunu, llpeinapun,
CIIA, Kaname u ABctpanuu. B atux crpanax pabora ¢usnorepa-
MEBTOB MUMEET Pa3HOCTOPOHHIOW HaIpaBiIeHHOCTh. OHU OICHU-
BalOT COCTOSIHHE XMBOTHOT'O, BOCCTAHABIMBAIOT WM TMOAJCPKHBA-
10T Qu3nueckue GyHKIHUH, paboTas COBMECTHO C BIaeiblaMH, Be-
TEepUHAPAMH U IPYTUMHU CIICIIHATHCTAMH.

Ha ocHoBe Hay4HBIX 3HaHMH, THIATEIBHOTO OCMOTpa COOAKH,
BBISIBIICHHBIX (PaKTOPOB OKpysKaiowled cpeiasl u oOmero oOpasa
KU3HU JKHUBOTHOTO (PH3UOTEpANeBT OMpEJEeNsieT, KaK JIydile BOC-
CTAaHOBUTH IMOJIBIKHOCTh U CHITH 007b. OH JIOJDKEH BMECTE C BIla-
JenbleM pa3paboTaTh HHIAMBUAYAIBHYIO POrpaMMy jeueHus. DOu-
3MOTEPAINEBThl UCIONB3YIOT Pa3IUYHbIe WHCTPYMEHTHI H METOJBI.
JleyeHne MOXKET BKJIIOYATh MaHyaJbHYIO Teparnuio (MoOMIHM3anus,
MaHHMITYJISIHS, MAaCCaX U PACTSHKCHUE MOPaKCHHOW 00JacTh) WU
ANEKTPOTEpaNeBTHUCCKHE MeTobl (YIBbTpa3ByK, JIa3epHasl Teparus,
ANIEKTPUYECKass CTUMYJISAIMS MBI U DJIEKTPOAKyNmyHKTypa). U,
HaKOHell, (PU3NOTEPaIeBTHl SIBISIFOTCS €AMHCTBEHHBIMH CIEIHaH-
CTaMH 10 NMPUMEHEHHIO (U3NYECKON HArpy3KH Ui PELICHUs Crie-
HUPUISCKUX TPOOIIEM.

Odu3noTepaneBTHIECKUE JIeYeOHbIe TPOLEAYPhl B OTIWYHE OT
MEIMKaMEHTO3HBIX U JIPYTUX JIEUYeOHBIX CPEICTB UMEIOT LENBIA P
ocobennocTeit. [loaToMy B apceHane JIeUeOHBIX CPEJICTB OHU 3aHU-
MaroT 0coboe MecTo.

[lepBoii 0coOEHHOCTBIO SBIAETCS TO, YTO MHOrMe (huU3MoTEpa-
MEBTHYECKHE MPOLELYPBl HAPSAY C Je4eOHON LEeNbl0 MOTYT U JOJIK-
HBl TIPUMEHATHCS Kak TNPOQUIAKTHYECKUE, OOIIEYKPETUISIONINE
cpenctsa (yrsTpahHoIeTOBOE 0OIyIECHHE).

Bropoii 0coO0EHHOCTBIO SBIAETCS HECHEUU(PUIHOCTh JIeUeOHBIX
MIPOTIeNyp I KaKOH-TO ompenelieHHOW Oosie3nu. OOuH U TOT XKe
BUJI (PU3HOTEPAIEBTUICCKOTO BO3JICHCTBUS MOXET JaTh IMOJIE3HBIN
3¢ eKT npu pa3nu4HbIX 3a0oneBaHusx. Hampumep, ynsTpaduonero-



Boe oOnyuenue naet >h¢dekT npu paxure U QypyHKyJe3e, peBMa-
THU3ME U aHEMUHU.

Bonbmioe cxoncTBo nedeOHOroO dddeKTa, moiayIaeMoro ot pas-
JIUYHBIX (PU3UYECKUX MPOLEAYP, JAJI0 TIOBOJ HEKOTOPBIM HUCCIICIOBA-
TEJSIM yTBEPXKIaTh, YTO MEXaHHU3M JICHCTBUS BceX 0€3 UCKITIOUCHUS
¢usndeckux (aKTOpOB MO CYHISCTBY OJUH U TOT JKe: BCE OHU SIBIISI-
I0TCS SIKOOBI HECTICMU(UICCKUMH Pa3IPAKUTEIIMHU, U BCE JIENIO 3a-
KJIFOYaeTCs B a/ICKBATHO WM HeaneKBaTHO ([0 OTHOIICHUIO K peak-
THBHOCTH 3a00JIEBIIIETO OpraHn3Ma) mogoopanHoit no3e arenra. On-
HAKO KIMHUYECKUH OMBIT, 3KCIICPUMEHTAIHHOE UCCIEAOBAHUE U JIO-
THKa OMPOBEPTAIOT MOJIOKECHUE O HECTICIU(PUIHOCTH pa3paXKarolie-
ro JIeHCTBHS PU3NUECKUX PaKTOpOB. BriomHe 0ueBUIHO, YTO XOJIOJ U
TEIUIO, DJCKTPUYECKOE IOJIe YIbTPABBICOKON YacTOTHI, MEXaHUYe-
CKOE BO3JICHCTBHE (Maccax), CONHEYHAs pajuaIiys, Tydd PeHTreHa,
obnanasi cnenupUIecKoi MPUPOJION, JOJKHBI BBI3BIBAThH Crieludu-
YEeCKYIO PEakIUio CO CTOPOHBI OOJILHOTO opraHu3ma. Tak OHO | Mpo-
HCXOJINT.

C npyroii CTOpPOHBI pa3HbIe CpeACTBA (PUINOTEPATIEBTUIECKOTO
BO3CHCTBHS 00J1aa0T OJHUMHU U TEMH K€ cBoiicTBamu. Hanpumep:
TEIIOBOE BO3JICHCTBHC HA TKAHU JOCTUTACTCS Pa3HBIMU (PU3UYCCKH-
MU METOJIaMU: JIAMITOH COJUTIOKC, TUATCPMHUEH, TOPSINM TTECKOM U T.
n. Takum oOpazoM, crieruUIHBI TI0 CYTH — IpHUpoaa (PU3HIECKOTO
(akTopa M peakiys TKaHeH W OpraHu3Ma, a HecrnenupuIHa — BO3-
MOXKHOCTh HCIIOJIb30BaHUS (PU3NOTEPANCBTHYCCKUX METOJOB JieUe-
HUSI TIPH PA3ITUYHBIX 3200JICBAHUSIX.

Tperbeli 0COOEHHOCTBIO SIBJIIETCSA TO, YTO (PUIUUESCKHE METOIBI
BO3/ICHCTBHST Ha OOJIBHON OpraHW3M NPUIAIOT €My HM3BHE OIpEje-
JICHHYIO JHEPrHI0, KOTOpas CHOCOOCTBYET YCHJICHHIO OOMEHHBIX
MPOIIECCOB, TIOJHUMACT WITH IOMOTAET MOHSITH 3aIIUTHBIC CHJIBI.

O¢ddhexkTuBHOCTh (PU3NOTEPAIEBTUUECKUX TMPOLEAYpP BCELENO
3aBHCHT OT TOTO HACKOJBKO OOJBHON OpraHW3M WU OTIEIBHBIN Op-
TaH COXPaHWI CIIOCOOHOCTh pearupoBaTh Ha GU3noTEepaneBTHYECKOE
BozjielicTBre. [103TOMY IpH OTITyCKe Mpolenyp HEOOXOJMMO BHIMA-
TEJBHO CIIEAUTH 3@ MOBEACHUEM OOJIFHOTO KHBOTHOTO, 38 COCTOSHH-
€M MaTOJIOTUIECKOTO MpoIiecca i CBOCBPEMEHHO BHOCUTh U3MECHEHHUSI
B IJIaH HAMEYEHHOT'O JICUCHUS] WM B METOAMKY U JIO3UPOBKY Jieued-
HBIX MPOIEAYP XapaKTep W CHIY OTBETHOW PEaKIMU Pa3HBIX OO0JIb-
HBIX Ha Ty WIK UHYIO MPOLEIYPY.
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Pucynok 32 —Anmapar s YBT (010K ynpaBieHus!, pyKOSITKH).

Hoxaszaunua: «CBexue» MeperoMbl, TUIIEPTPOdHIC-
CKHE JIOXKHBIC CyCTaBBl M 3aMEJJICHHE KOHCOJUAAIMU TEPeIOMOB
KOCTel KOHEUHOCTEH, JeTeHepaTUBHbIE U3MEHEHHUSI U BOCIIAIUTEIb-
HBIC TIPOIIECChI B CYXOXKMIIMAX M CBS3KAX Ha YYacTKaX COCTUHEHUS
cyxoxwuiane — kocTh (9HTe30omatun). YBT Tpurrepusix touek (Tepa-
must MUodaciuanbHOW 00mK). AKYNyHKTypHasl yJIapHO-BOJTHOBAs
tepanus. [TocTHMMOOMIIN3AIIMOHHBIE KOHTPAKTYphI cycTaBoB. Jleue-
HUE MBIIICYHOH KOHTPAKTyphl, IOCJICICTBUI TOBPEKICHUS Karl-
CYJTBbHO-CBS30YHOTO ammapata W MBI (pacTsHKEHUST U Pas3phiBb),
KaJbIU(pUKAIIH.

IIpoTuBOMOKAa3aHMSI aHAIOTUYHBI MACCAKY.

94

1. 3JIEKTPOTEPAIIUA

JIJIs DIIEKTpONIeYeHUs] TIPUMEHSIIOT MOCTOSHHBIN (HEmpephIB-
HBII U IMITYJIbCHBIN) U TIePeMeHHBIH TOKH.

[TocTosHHBIN TOK HpeAnonaracT ABUKEHUE 3apsyKEHHBIX dac-
THI 0e3 M3MEHEHUs HAaIpaBJIeHHs, NPU TOM €ro nodaua MOXKET
OBITH TIOCTOSIHHOI MO0 MMITyIbcHONH. COOTBETCTBEHHO TPH 3JIEK-
TPOTEPANUU MOJEIUPYIOT MOIyYEHHE MOCTOAHHOTO HeNPePbIBHOI0
U HOCTOSTHHOT O MMITYJIbCHOI'O TOKA.

1.1. IMocTossHHBI HempepbIBHbI TOK W ero JieyeOHo-
npoduirakTuyecKoe 3HaAYCHHE

Hcnonb3oBaHue W3BECTHBIX B (PU3UKE BUJIOB JICKTPHUECKOTO
TOKa Ha4yaJloCh B KJIIMHWKAaX MOCKOBCKOTO YHHBEPCHUTETa B KOHIIC
XVIIl Beka. B 1804 romy B MockBe Oblna W3maHa AMCCEPTALUS
N.E.I'py3unoBa “O ranxpBaHU3ME B €T0 IPUMCHCHUH B METUITHHCKOMN
mpaktuke”. B 40x romgax XIX Beka ®.bensBckuii BBEN rajbBaHOHO-
HoTepanuio. [.A. 3axapbrH IIUPOKO NPONAraHAUPOBal MPUMEHEHUE
AIIEKTPOTEPANUU B KITUHUKaX MOCKOBCKOT'O YHUBEPCHUTETA.

B Hacrosiiee BpeMs ¢ J€UCOHOM 1EIbI0 UCIOIB3YOTCS JJICK-
TPUYSCKHUE TOKH, Pa3JIMYHbIC TI0 HAIMPSDKEHUIO, (hOpMe, 4acTOTe KO-
nieOaHMiA, HAMPABICHUIO | T.JI.

HamnpagsiieHHOe TBMKEHHE 3IEKTPUYECKH 3apsHKEHHBIX YaCTHIT
(3MeKTPOHOB, HOHOB) HA3BIBACTCS HICKTPUUCCKUM TOKOM.

BemecTBa, y KOTOpBIX MEKAaTOMHOE MPOCTPAHCTBO “3aIloiiHe-
HO” CBOOOJIHBIMH IJIEKTPOHAMHU (METAJIBI), XOPOIIO MPOBOIAT JICK-
TPHYECKHI TOK U HA3bIBAIOTCS TIPOBOJIHUKAMHE TIepBOTO poja. Bere-
CTBa, Y KOTOPBIX B MEXKATOMHOM IPOCTPAHCTBE HET CBOOOJHBIX
AJICKTPOHOB, HE TIPOBOJIAT AMEKTPUICCKHIA TOK U HA3BIBAIOTCS U30JIS-
TOpaMH, AudIIeKTpukamMu (papop, CTEKIIo 1 ap.).

B npoBoaHuKax BTOporo poaa (pacTBOPHI CoJiei, KUCIOT, Ie-
JI0YEH), B TaK HA3bIBAEMBIX DJICKTPOJIUTAX, MOJICKYJIbI PACTBOPCHHO-
TO BEIeCTBA YACTHYHO HAXOJATCS B JUCCOIMHPOBAHHOM BUJIE, T.C.
pacnajarTcsi Ha TOJIOKUTEIHLHO M OTPHIATEIBHO 3apshKEHHBIE HO-
HBI. DJCKTPUICCKUI TOK B HUX MPEJCTABIACT COOON MEepeABIKEHUE
WOHOB B TIPOTHUBOIIOJIOKHBIX HampaBlieHUAX. [10J0KHUTETbHBIE HOHBI
(kaTHOHBI) METAUIOB IBIDKYTCS K OTPHIATEIBLHOMY IONIOCY (Karo-
1y), @ OTpUIIATEIbHbBIC HOHBI (AHUOHBI) KMCIOTHBIX PAIHUKAIOB H Me-
TAIJIOUIOB — K TOJOKUTETbHOMY (aHOAy). VIOHBI, TOCTUTHYB 3JICK-
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Tpom0B (METAUTMYECKHUE IUIACTHUHBI, TI0 KOTOPBIM K pacTBOPY MOBO-
JIATCSI TOK), OTJAIOT CBOM JIMIIHHIA 3JIEKTPOH WIIK MPUOOPETAIOT He-
JTOCTAIOIIUH, MPEBPAIIAsICh B JIEKTPUYSCKH HEUTPAILHBIC aTOMEI.

[porecc mepeHoca TOKOM MOHOB H APYTUX YaCTHUIl Ha3bIBACT-
cs nexTpodopesom.

TkaHu )KHBOTO OpraHU3Ma, COJCpKallie B OCHOBHOM PacTBO-
pPBI PAa3NIUYHBIX COJIEH M KOJUIOMJOB, SIBJISIOTCS JSJICKTPOJIIUTAMH U
OTHOCATCS K MPOBOJIHUKAM BTOPOTO pojia. JKujkue cpesbl opraHus-
Ma, a TakKe TKaHH, OOMJIbHO-CHAa0)KaeMbIe KPOBBIO, 00JIaar0T He-
0OJIBIIMM CONPOTHBIICHUEM I TOKA. boJjiee 3HAYMTENHLHOE COIpO-
TUBJICHHE MMEET HEpPBHAs, )KUPOBas, KOCTHAS TKaHb, a TAKXKE CyXas
KOXa.

B komtongHOM pacTBOpE MO BIAMSIHUEM JIEKTPUIECKOTO TOKA
MPOUCXONT JBIKEHUE YACTHUI] KOJUIOUA, KOTOPHIE, OCTABAsCh HEM-
TPaJbHBIMH, CIIOCOOHBI aJICOPOUPOBATH HOHBI TOTO WIIH MHOTO 3apsi-
Ja. B 3aBHCUMOCTH OT MOJSIPHOCTH aJICOPOUPOBAHHOTO HOHA KOJIIO-
WIHAsl 9YaCTUIA MOXKET MEPEIBUTaThCs K MPOTUBONOIOKHOMY TTOJTEO-
cy anekTpudeckoit nenu. [1o700HO KOJTOUAHBIM YacTHIIaM, JIBHKE-
HUE T0JI BIUSHUEM MOCTOSHHOTO TOKa OOHAPYKHBAIOT M YaCTHUIIBI
B3Becell (cycmensuodopes) BCIEACTBHE aACOPOIHK  3apsHKEHHBIX
MU OHOB.

1.1.1.T'anxpBanu3anus

lagpBaHU3aAIMS 3TO DIIEKTPOJicUueOHas MpoIeaypa, Korja Ha
OOJIGHOW YYacTOK Telia BO3JCHCTBYIOT TOCTOSHHBIM HEMPEPHIBHBIM
DIIEKTPUYECKMM TOKOM Manoit cuimsl (1o S50MA) u Hanpsoxenus(30-
80B) yepe3 KOHTAKTHO-HAJIOKEHHBIC JICKTPO/IBI.

OPu3MO0TOruvYecKoOe JeiicTBUE TaTbBAHUICCKOTO
TOKa 3aKJF0YaeTCs B YCHIICHHMH MECTHBIX OOMEHHBIX IMpPOIIECCOB B
TKaHAX HA MECTE OTIyCKa MPOIEYPHl, B PE3yIbTATE YETO yIyUIlIacT-
csl MUTaHKUE TKaHEH, YCHIMBAETCS KPOBO- M TMM(OOOpalleHue U mpo-
[IECChl PACCACHIBAHUS IMATOJIOTHUSCKUX TKaHeH (BOCHIATUTEIbHBIX
mponudepaTos). 'anpBaHMdYecKkHii TOK 06iamaeT OOIEYTOISIOIIAM
JeHCTBUEM Ha Tiepu)eprueCKUe HEPBHBIC OKOHYAHMS; CTIOCOOCTBYET
0osee OBICTPOI pereHepalii HEPBOB U BOCCTAHOBJICHHUIO (DYHKITUU
MPOBOJMIMOCTH IIPH €€ HApYIICHHWH, BBI3bIBACT aKTHBHYIO THIIEpe-
MHIO Ha MECTE MPOLEAYPHI, OKA3bIBACT OTUCTIMBOC BIHMSHHEC Ha
(YHKIIMOHATBEHOE COCTOSHUE IIEHTPATLHON U BETCTATUBHOM HEPBHOM
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T.1. B urore, cToiiko yMeHbpIIaeTCs 0O0JIEBOM CHHAPOM, YJIy4IlIaeTcs
MECTHOE KPOBOOOpAICHUE, Pa3pBIXISIOTCS OOJIE3HEHHbIE KOCTHBIE
BBIPOCTBI, YYaCTKUA OOBI3BECTBIICHUS, (PMOPO3HBIC OYard, ¢ TOCHe-
IYIOIIAM TIOCTETICHHBIM paccachlBaHUEM UX (QparMeHToB. Taxke,
MOJIOKUTENBHBIA dPPEKT BBIPAKACTCSA: B CYIIECTBEHHOM YMEHBIIIE-
HUW WIN JIMKBUAAIUHN 00Jield, BOCCTAHOBJICHUU 00beMa JIBHXKCHUH B
CycTaBax, a CIICJOBATEIILHO, B MOBBINICHUN MEPEHOCUMOCTH Harpy-
30K, B BO3MOKHOCTH BO300OHOBICHHUS (GYHKIMH opraHa (KOHEYHO-
CTH), pa3pblBa MMOPOYHOTO Kpyra 3abojieBanus (pucyHok 31).

Tpaema
BocnaneHue, bone
W OrpaHnyeHne

ABWXKEHWUN
ocTpas HapylweHue
B3pPbIBHAA HOpManbHoW
Harpyska CTPYKTYpPHI 1

byHKUNM
yBenuyeHue Tpaemel
%  npu NOBTOPHOI
Harpyske

Pucynok 31 — dlopodHbIit Kpyr» MpU XPOHUIECKON TpaBME TKaHEH

CeromHsi TIPEIIOKEHO OOJIBITIOE KOJUYECTBO ammaparoB IS
VYBT. Bce onn paboTtatoT Ha 4 IpUHIUTIAX: SJEKTPOTHIPABIMYECKHA,
3JIEKTPOMATHUTHBIM, THE30AICKTPUUECKUM U THeBMaTuueckuid. Hau-
Ooyiee ymOOHBIMU JIJISi MCTIOJIB30BaHKS B BETEPUHAPHH MOXKHO CYH-
TaTh anmapaTsl, paboTaoNKe Ha MTHEBMAaTHYECKOM IMPHHIIUIIE, TaK
KaK UX UCIOIb30BaHUE HE NPEAINONaracT TOYHOTO MPULICTUBAHUSI.

B BeTepuHapuu XopoIio ce0st 3apeKOMEHIOBAN anmnapar SWiss
DolorClast Vet pucyrok 32).
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MBITHIBAIOT ~ CaMble  WHTEHCHBHBIE  HAarpy3kKd Ha  OMOPHO-
JIBUTATENBHBIN ammapar, Tak ¥ y JOMAIIHUX JKUBOTHBIX, JKCILTyaTa-
Ul KOTOPBIX HE TpPEAIoNaraeT CTOIb CHIBHOTO BO3ACHCTBHA Ha
MBILIIBI, CBS3KU M KOCTH.

[Ipu 3TOM coBepIIArOTCSI TOBTOPSIONIHUECS MHUKPO Pa3phIBBI
COCYZIOB M COEIMHUTENbHOTKAHHBIX BOJIOKOH. bOIb BRI3BIBaET MecT-
HYIO PeakUus. JOMOJHHUTENBHBIN Cla3M COCYIOB, KUCIOPOJHOE TO-
JmonaHue, oTek. B pesynpTare (popMHPYIOTCS OYarum XpOHUYECKOTO
BOCMAJICHUS, 3HAYMTENBHO HapylIalomue (YHKIUIO  OMOpPHO-
JBUTATENFHOTO amnmnapaTa, IPUBOJSIINE K OcIalbleHuIo, XPYyIKOCTH
CYXOXHJIbHO-CBSI304HBIX 3JIEMEHTOB, OTIOXKEHHUIO CONieil Kaiblus B
MECTax MX KOHTAaKTa C KOCTSMH ¢ 00pa3oBaHHEM OOJIC3HCHHBIX BbI-
POCTOB (KaJbIU(pHKALIUH).

MHoroo0pa3ue STHOJIOTHYECKUX NPENNOChIOK M KIMHUYE-
CKHX TIPOSIBIICHUI B 3HAYUTEIHHON Mepe 3aTpyqHSIeT BIOOp marore-
HEeTUYeCKH O0OOCHOBaHHOW JIeueOHOW TakTWKHU. [IpuMeHseMble s
WX JICYEHHsI TOPOTHE HECTEPOUAHBIE TPOTHBOBOCIAIIUTEIbHbIE Cpel-
CTBa, UHBEKIIMHA KOPTHUKOCTEPOUIOB, JTa3epoTepants, uriopediaexco-
Tepamnus, Maccak OObIYHO HE 00eCHedrnBalOT CTOWKHNA MOJIOKUTENb-
HbIl 3¢ Pekt. Takue Kypchl edeHus 3aHUMaIoT 10 1,5-2mecsies.

PeBONMOIMOHHBIM MIPOPHIBOM B JICUEHUH MOCIECICTBUN XPOHH-
YECKHX TIEPECHANpPsDKEHUN sSBUIach pa3pabotka B ['epmanmm u
lIBeiinapuu MeTona ynapHo-BoHoBoii Tepanuu (YBT). On ocHo-
BaH Ha KPaTKOBPEMEHHOM IPHUJIOKEHUHU K 00J1acTH 3a00IeBaHMsl BbI-
COKOPHEpreTHYecKoll BuOpanuu. BripaboTka akycTHYeCKHX yaap-
HBIX BOJIH TO3BOJISIET OTKA3aThCs OT HEOOXOJUMOCTH TOYHOTO MpPHU-
LEJMBAaHMA, YTO B HCIIOIB30BAHUS IS JKMBOTHBIX OYEHBb YIOOHO.
Bo3neiicTBre HU3KOYACTOTHBIMU YHEPreTUYECKMMHU UMITyibcamu (1-
15 I'n) BxmouaeT B cpeareM 2-5 ceanca mo 2000 uMIIynbCoB ¢ WH-
tepBajamu 7-10aneit. Ceanc 3anumaet 5 - 10MUHYT ¥ IOYTH HHUKO-
raa He Tpedyet 00e300IuBaHN.

Brnepseie sToT MeTon duznorepanuu ObIT IPUMEHEH B MEIH-
nuHe. OTHOCUTENHFHO HETaBHO €ro CTaIM MCIOIh30BaTh B BETEPHHA-
pHH, B YaCTHOCTH, B CIOPTUBHOM KOHEBOJICTBE.

buoanorumueckui U busuoaormue-
ckuii y3¢pdpextnr Y BT: Haubonpmuii TepaneBTHICCKAI
ad ekt ot BozaetictBuss YBU mpoucxoaut B OoJiee TUIOTHBIX TKAHIX
W Ha TPaHMLE pa3liesia TKaHeH: KOCThb-CyX0KHUINe, MbIIIIa-pacuus U
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CHUCTeMBI, 00JiazaeT 00e300MBAIOIIMM JCHCTBHEM, CIIOCOOCTBYET
perymsin QYHKIMH SHIOKPHUHHOIO armapara, CTUMYJIHPYET Ipo-
[IECCHI PETCHEPAIIMH M PErapalliy B TKaHSIX.

CoBpeMeHHbBIE TalbBaHMYECKUE araparhl MOJyYaloT TUTaHHE
OT CeTH IepeMeHHoro Toka B 127—220sonbT (pucynok 1, 2, 3).Ho
TaK Kak JJist IeueOHOTO BO3ACHCTBUS K TMAIMEHTY TpeOyeTcs MoBec-
TH TIOCTOSIHHBIN TOK, TO ammapar CHab»eH MPUCITOCOOICHUEM, KOTO-
pbIii IEpEMEHHBIN TOK MpEeBpAIacT B TOCTOSHHBIH.

Kpome TOro, B ammapare HMEETCsS PErysTop HampsyKEHHS,
MOIaBAEMOT0 K TAI[HEHTY BBIIPSAMICHHOTO TOKa. J{yist 3TOM menu uc-
MOJIB3YETCSI MEPEMEHHOE MPOBOJIOYHOE COMPOTHBICHUE, BKITIOYCH-
HOE TI0 MPUHIUITY MOTeHIHOMeTpa. i u3MepeHus ke KOJINYecTBa
TOKa, TMPOXOJIAIIETO Yepe3 YIacTOK Tela, Kyla MPHUKPEIIICHBI JJIeK-
TPOIBI, B ammaparT BMOHTHPOBaH W3MEPHUTEIbHBIA OpUOOp -
MIJUTHaMIIepMeTp. BhIXo/HbIe KJIeMMBI ammnapaTa, OTKyaa TOK moja-
eTCs K HalieHTy, UMEIOT 0003HaueHus miroc (+) u munyc (-).

Galvanic

Pucynok 1 —Amnmapat mist ransBanoctumysinun GALVANIC

CoBpeMeHHBIC TallbBAHMYECKHE allapaThl BBITYCKAIOTCS B
BUJIC HACTCHHBIX, HACTOJIBHBIX M MEPEHOCHBIX KOHCTPYKIMNA. OTiH-
YaroTCs OHM JPYT OT JApyra BHemIHe# (opmoii. BHyTpeHHee ke ycT-
POWCTBO, MOIITHOCTb U JICHCTBUE Y BCEX alapaToB - OJMHAKOBBIE.

MpunagnexnocTu aasi mpoueayp. s ormycka mpouenyp
raJlbBaHM3allid, KPOME armapara, TpeOyeTcs WMETh CIIEIYyOIIne
npucnocobsieHnst (pUCYHOK 3): IBa CHEIUATbHBIX THOKUX MPOBOJIA C
TOJICTOM pE3UHOBOM M30IAIMel auuHo# 1,5—2MmeTpa (puiararorcs
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K amnmapary), JBa 3aKHMa Ui SJICKTPOIOB, CBHHIIOBBIC 3JICKTPOJIBI,
THIPOQUIIBLHBIE TPOKIJIAJKH, PE3UHOBBIH OWHT, MEIIKH C IECKOM,
IMaIMPOBAHHYIO BaHHOYKY M (DH3HOJOTHMYECKUI PacTBOP MOBapeH-
HOM coun.

DA eKTP oAbl HITOTOBISIOTCS U3 POJBHOTO CBHHIA, JKe-
natenbHo Toimmuoi 0,3—0,5mm. [l oTiycka rajbBaHOIPOLIEIYP
Ha Pa3IMYHBIX YYacTKax Tela TpeOyeTcs UMETh Habop IJIEKTPOJOB
PaMUYHBIX Pa3MEpOB; U co0aK HaJl0 UMETh DIIEKTPOJIBI C TUIONIA-
npt0 0T 15 10 100 cm? o 1Ba HIeKTpoxa Kaxaoro pasmepa. dopma
MEKTPOAOB OOBIYHO MPSMOYTOJIbHAS. YTJIBI TOJDKHBI OBITH CPE3aHbI
Ha oBaJ. EciM OCTaBUTB YIIIbI 3JIEKTPOIOB OCTPBHIMH, TO MPHU OTITyCKE
MPOIIEeyPHl TATbBAHU3AIUK TOK OyJIET CTEKaTh C JIEKTPOJOB Ha KO-
XKy C YIJIOB U CO31aBaTh HENPUSATHOE MOKAIBIBAHHE WM MOKCHUE.
[Tpn Hanu4my sxe 3aKPYTIICHHBIX YIJIOB TOK paclpeAeNseTcs o Beel
TUTOIIA/IH DIIEKTPOJIa PABHOMEPHO.

IF'mapodpuapbHbBle NPOKJAAKHM WIH MEIIOYKU
n3 Oymaszen win OaiiKu M3TOTOBIISIOTCS JUIS KaKAOTO pa3mepa dJeK-
Tpoma. UTtoObl Nydiie OBLIO BKJIAIBIBATh 3JEKTPOI B CMOUYCHHYIO
THIPOPUIBLHYIO TMPOKIAAKY, pPa3Mepbl TOCICAHUX JOJDKHBI OBITh
0OJIBILIE COOTBETCTBYIOIINX Pa3MEPOB AEKTPOAOB Kpyrom Ha 0,5cM.
I'mapodunbHble MpoKIanku ¢ oAHOHW cTopoHbl uMetoT 6—10 cioes
MaTepUU ¢ TEeM pacyeToM, 4ToObl TonmHa ero Opuia 0,3—0,5cm.
Jr0 ee paboyas ctopoHa. J[pyras cTopoHa MemoYKa JUIs SJIEKTPOJIOB
COCTOHUT M3 OJTHOTO CJIOA KaKOH-M1OO0 TOJICTON 1 Tpy0oi MaTepuu.

T'unpodunbHbIe MPOKIAIKK YIAISIOT METATHYSCKUNA DJIeK-
TPOA OT TIOBEPXHOCTH KOXKM Ha TONIMHY pabodvell CTOPOHBI MpO-
KJIaJKH ¥ TEM CaMbIM TPEIOXPAHSIIOT OT BO3JICHCTBHS HA KOXY KHUC-
7bIX (aHOM) WJIM INENOYHBIX (KaToX) MpPOJIYKTOB, 0Opa3yloUIHMXcs Y
AIIEKTPO/IA TIPH MPOIIETYPE TaIbBAHHIECCKUM TOKOM.

Pe3nmHoBBIH OMHT HeoOXOmMM i (DHUKCAIUH
AMEKTPOAOB € THAPOGUIBLHON MPOKIAIKONH Ha KOHeyHocTsX. Obia-
Jlasi dJACTHYHOCTHIO, OH XOPOIIO TPWKHMAeT OJIIEKTPON K Temy,
obecrieunBas paBHOMEpPHOE TpHIeTanne Beel miomanpio. C apyroi
CTOPOHBI PE3UHOBBI OWHT, SBISSICH W30JIATOPOM, HE TPOIYCKAaeT
MOABOJMMOTO K JIEKTPOJaM TOKa OT OJHOTO K JPYroMy 3JIEKTPOLY,
XOTS OHH (PUKCHPOBAHBI OJTHOBPEMEHHO OJIHUM U TEM K€ OUHTOM.

10

PacTupanue npon3BOAST KOHIIAMH TANIbIIEB, COMKHYTBIX BMe-
CTe, WU BCEH NAZOHBIO KPYTOBBIMHU JBIDKEHUSMH TIPH COOTBETCT-
BYIOIIIEM JIaBJICHUM Ha KOXY. JIJsl yCWieHUs ACHCTBUS pacTHpaHUs
HE00XO0IMMO HaJIeBaTh Ha PYKY CYKOHHYIO WJIH BOJIOCSIHYIO PYKaBHU-
Iy WJIM TIOJIb30BAThCS IIETKOM.

[Ipu HEoOXOMUMOCTH pacTHpaHUE MPOBOIAT OJHOBPEMEHHO C
BTHPAHUEM Pa3IMYHBIX JICKAPCTBEHHBIX BEIICCTB B BUJIC Ma3eH.

Pa3mMuHanue npom3BOMAT mManbllaMu o0eux pyk. KoHmamwu
MabIIEB OJHOM PYKH 3aXBaThIBAIOT KOXY C TOJUIEKAIIMMHU MBIIIIIIA-
MU B OOJIBIIYIO CKJIAJKY, IPUIOJHAUMAIOT BBEPX U CKUMAIOT MEKITY
ManbIlaMH, a 3aTeM CKJIAJKy OTIycKaroT. OMHOBPEMEHHO IPYrou py-
KOM 3aXBaThIBAIOT COCEAHUN yUaCTOK M MPOJEIBIBAIOT TO K€ CaMOE.
Ecan GonpHOM ydacTOK HEOOJNBINOHN, TO, HE W3MEHSSA ITOJIOXKCHUS
PYK, IpOLIEAYpPY MPOAOIIKAIOT HA OTHOM MECTe.

[Ipu Hamu4wuw OOJNBINIOTO ydacTka 00€ PyKH IEpeMEIIaroT Ha
HOBBIA COCEIHUI y4acTOK WU MHPOJETBIBAIOT TO K€ CaMoOe, a 3aTeM
OIIATH BO3BpAILLAIOTCS HAa CTAPOE MECTO U T. [I.

I[oxkosauynBaHHe TIPOU3BOAAT peOPOM NaJOHH, MyTEM psaa
CIEeNYIOMHUX JPYT 3a APYTOM PUTMHYECKUX TMOIEPEMEHHBIX YIapoB
Ha Kakoi-1100 y4acToK Tena.

[Tpu nokonaunBaHUM PEOPOM JIaJIOHH TATBI[BI COMKHYTHI BME-
cre.

Tak xak mporenypa MMOKOJAYWBAaHUS YTOMUTENbHAS M HEBO3-
MOKHO JUTUTEIBLHOE BpeMsl IPOU3BOANUTH IIONIEpEMEHHBIE yaaphl ped-
POM JIaZIOHH, TO KENATENBHO €€ eNaTh TaK: MPONU3BECTH CEPHUIO yaa-
POB, a 3aTeM cjelaTh HeOOJbIION mepepbiB cekyHasl 3—b5. [Toce
3TOTO OISITH CIIEAYET CEpHsl yIApPOB U CHOBA MEPEPHIB H T. 1.

[IpomomxuTenbHOCTE IpoLeyp Maccaka S—10MuHyT.

IIpoTuBonoka3zanue. Bece Buabl Maccaka Mpu OCTPBIX BOCIIA-
JUTEILHBIX TPOIIECCaX HE MPUMEHSFOTCS.

10. YIAPHO-BOJIHOBAS TEPAIINSA

3a0osieBaHus, CBsI3aHHBIE C TMEPCHANPSDKEHUEM  OIOPHO-
JIBUTATEIHLHOTO ammapaTa sSBISIOTCS OJHOW W3 MPOOJIeM COBPEMCH-
HOW BeTepUHApHOW TpaBMarojoruu. IloBTopsromIIMECs CTEPEOTHI-
HBbIC WJIW TICPUOJAMYECKUE B3PBIBHBIE HATPY3KH CIIOCOOHBEI BBI3BATh
0O0JIC3HCHHBIC COCTOSHUS KaK Yy CIIOPTUBHBIX JIOMIAACH, KOTOPHIC UC-
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MexaHU4ecKoe BO3ICUCTBHE W TITyOMHA JCHCTBUSA y pa3ind-
HBIX BHJIOB Maccaxka pa3Has. HamMmeHbliee MeXaHWYeCKOE U HETIy-
0oKoe JIeliCTBUE OKa3bIBacT HoriaxuBaHue. Cuina u riryOnHa JencT-
BHsI HApacTalOT B TOM IMOPSAJKE, B KAKOM BHJBI Macca)ka IMPUBEACHBI
BhIie. Hanbonee cunpHOE U ri1y0OKOe NEHCTBHE MOMyYaeTcst OT TO-
KOJauWBaHUSI.

Maccax npezacTaBisieT co00H JeueOHOe MEPOIPUATHE, KOTAa
MIPOM3BOANTCA PA3IMYHON CHIIBI MEXaHWYECKOE BO3IEHCTBHE HA OT-
JIeTbHBIE YYaCTKH TeJla WIM OPTaHbl MOCPEICTBOM PYKH WM CHEIH-
QJIBHBIX MTPUCTIOCOOJICHUH (MHCTPYMEHTOR).

Jlst BEIONTHEHUST Maccaxa HEOOXOANMMO TBEPJIOE 3HAHUE aHa-
TOMHH KPOBEHOCHBIX M JIMM(PATUIECKUX COCYIOB U y3IIOB. BeHbl u
TuMQpaTHIECKAE COCYABl UMEIOT OOJBIIOE KOJHMYECTBO KIIAMAHOB,
MO3BOJISIONIUX JBUKCHUE KPOBU U JIMM(BI TOJIEKO B OINPEACICHHOM
HaIpaBJeHUN - OT epuepun K UEHTPY.

[Ipu maccaxxe HeoOXoaUMO OOpamaTh BHUMAaHHE HA YHUCTOTY
PYK y MacCakMCTa W YUCTOTY KOXHM y marnuenta. HecoOmnromeHue
TpeOOBaHUI THTHECHBI MOXKET IOBJICYL 3a COOOH IOSBICHUE THOM-
HUYKOBBIX W TPHUOKOBBIX 3a00JIEBaHUI KOXH MAaCCa)XHCTa WIN YKH-
BOTHOTO.

[IpousBoACTBO Maccaxka y *UBOTHBIX NPEICTABISICT OIMpee-
JICHHBIE TPYIHOCTH, TaK KaK HAIpaBICHHWE MIEPCTHOTO IOKPOBA BO
MHOTUX MecTax oOpaTHO TOKy JuMdbl. MaccupoBaHue Xe MPOTHB
IIEPCTH MpeJCTaBIsgeT Oobie HeynoocTBa. [losToMy nHOTHA TIpH-
XOJUTCSI B ATHX YYacTKaX BBICTPUTATh BOJOCHI MAIIMHKON WIIH Ke
MOKPBIBaTh UX TOHKOM KJIEEHKOMH, CBEpXY KOTOPOM MPHUCHINIATh TAJIbK,
Y TOJIBKO TOCJIE€ 3TOTO MPOU3BOJUTH MACCaX.

Buapl u Texnuka maccaxa. Buasl Maccaxa COCTOST U3 ISATH
OCHOBHBIX TIPUEMOB:

MormaxkuBanue TPOU3BOIUTCS JAJOHBIO OJXHON WM 00enx
pyk. IIpunoxuB naioHs HA MacCHUPYEMBbI y4yacTOK, YMEPEHHO Ha-
JIaBJIHBAsl, MPOU3BOIST IJIABHOE CKOJIBKEHHE PYKH IO MMOBEPXHOCTH
KOXH TI0 XOIy TUM(PaATHIECKUX COCYAOB U BEH.

[NornaxxvBaHWe HAYMHAIOT 3a MpeJenaMu O0JIE3HEHHOTO O,
3aTeM pyKa MPOXOAWT MO OOJFHOMY YYacTKy M IBH)KEHUE 3aKaH9H-
BaOT Ha MPOTHBOIIOJIOKHOM 3[JOPOBOM ydacTke. B Hagane mpousBo-
AT JIETKOE NaBlieHWEe, B JaJbHEHIIEM NaBiCHHE YCUIMBAIOT, a K
KOHIIy Maccaka CHOBa YMEHBIIIAIOT.
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PactBopoM mOBapeHHOH CONM CMadWBaIOT THIAPODIIEHYIO
MPOKJIAJIKy B SMAJIMPOBAHHON WJIM MJIacCTMaccOBOM BaHHOUKe. Ilepen
TEM KaK BJIOKHTH B THAPOQUIBHYIO TMPOKIAIKY SJICKTPOJBI, €€ OT-
JKAUMAIOT OT W3JIMIIHETO PAacTBOpa C TAaKMM PacyeToM, YTOOBI Mpo-
KJIaZiKka He Oblja CyXOil, HO U HECWJIBHO BJIQYKHOH: BO BpeMsl OWHTO-
BaHUS C HEe HE JIOJDKHA CTEKaTh BOJA.

Kpome Toro, aTum ke pacTBOPOM CMayMBaIOT BOJOCAHOM IO-
KpOB HJTH KOy Ha MECTe MPUJIETaHuUs DIIEKTPOIOB.

Crioco6bl  (puKkcanuy 3JEKTPOIOB HA TENO JKHMBOTHOTO ClIe-
JyIoIlye:

a) MOTePEeYHO-MPSIMOE, KOT/Ia 3JICKTPO/IbI HAKITA BIBAIOT HA Ka-
KOH-TMOO y4acTOK Telia APYT MPOTUB APYTa,

0) ToTNepevYHO-IMaroHAILHOE, KOT/1a 3JICKTPO/IbI HAKIIAIBIBAIOT
C MPOTHBOIOJIOKHBIX CTOPOH TEja, HO HE APYr MPOTHUB JIpyra, a ¢
HEKOTOPBIM CMELIEHUEM;

B) TPOJIOJIbHOE, KOTJa O3JIEKTPOIbl PACHONATaloT Ha OIHOI
cTopoHe (B OJHOH ILIOCKOCTH) Ha HEKOTOPOM PACCTOSHHU JPYT OT
Zpyra.

[Tonmb3ysick 3TUMHU TpeMs cITocoOaMu, MOKHO OTIYCKaTh IMpo-
HeAypsl Ha JI000M y94acTKe Tejla C OXBaTOM OIPENEICHHON 30HBI U
TITyOUHBI ICHCTBHS.

Jns ycuneHus BO3AEHCTBUSL HA OINpPEACIICHHBIC YYaCTKU €Il
MOJIB3YIOTCS TIOIOCHOM ranbBaHn3anueld. CyITHOCTh 3aKITI09aeTcs B
TOM, YTO B 3TOM CJyd4ae OepyT 3JCKTPOABl Pa3HOW BEIUYHHBI.
MeHbpIIHA 3JEKTPO] - aKTUBHBIN, a OonpIIKi mouTH B 3 pasa - mac-
CUBHBIH. MeHbININH 3JIeKTPO Beeraa PUKCHPYIOT Ha O0JIHOE MECTO.
JletictBrue B 3TOM citydae OyaeT OKa3bIBaTh MEHBIIHM JIICKTPO U HA
CPaBHUTEIHHO HEOOJBINYIO TITyOUHY.

[TonspHOCTH aKTHBHBIX AIEKTPOIOB 3aBHCUT OT XapakTepa Ia-
TOJIOTHYIECKOTO TIporiecca. AHom oOmamaeT OOJICYTOJSIONIAM YCIIO-
KaWBaroOIUM JCHCTBUEM, a KaTOJ — PE30POTHUBHBIM U pPa3/Ipakaro-
TIAM.

Metoauka mpouenyp. llpexae dem OTImycKaTh MPOLETYPY
raJlbBaHM3alli{, HEOOXOIUMO IOATOTOBUTH MecTa (PUKCAlUU DIIeK-
TPOJIOB Ha TeJjie manueHTta. [Ipu BO3MOXKHOCTH BOJOCSHOW MOKPOB
KOXH KEJIaTeTbHO KOPOTKO BBICTPUYB IO pa3Mepy dJIEKTPOAa, 0CO-
OCHHO B TeX ydYacTKax, Tlle JUIMHHBIN U TycTo# Bojoc. Koxy mpore-
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pETh IEHaTypPUPOBAHHBIM CIIUPTOM JUTS YAAJICHUS KUpa | Ipsizu. Ec-
JIM K€ BOJIOC BBICTPUTATH HENB3S, TOT/IA BOJIOCSIHOM MOKPOB U KOXKY
Ha MECTE OTITyCKa MPOLEAYPHl TalbBaHU3ANN NPEIABAPUTEILHO MO-
10T TEIUION BOIOW C MBUIOM C TEM PacdeToM, YTOOBI K MOMEHTY OT-
MyCKa MPOIEAYPhI TO MECTO TOIHOCTHIO BBICOXJIO. MBIThe OOBIYHO
MPOJICIBIBAIOT HAKAHYHE BEUCPOM HJIM TI0 yTpam, a BEYEPOM B TOT
JKe JIeHb Ha3HAYaroT MPOLeaypy.

DIIeKTPOAB! ¥ THAPOPMIBHBIC MPOKIAJAKH BRIOUPAIOT COOTBET-
CTBEHHO OOJBHOMY YYacTKy WM OOJACTH Tella, TNIE OTITyCKAaeTCs
nponenypa. OHH JOJDKHBI OBITH TAaKOTO pa3Mmepa, uyToObl, pukcupys
Ha KOHEYHOCTH, Kpast uX Oblu He Ommke 2-2,5¢Mm apyr ot apyra.

Ilepen durcammern 37eKTPOIOB THAPODUIBHBIC TPOKIAIKH
CMauuBaIOT TETUIBIM (PU3UOIOTUIECKUM PAaCTBOPOM MOBAapEeHHOU CO-
JU W OTKUMAIOT OT JIUIIHEH >KUIKOCTH. 3aTeM JJIEKTPOIbI (PUKCH-
PYIOT TIPH MTOMOIIN CIIEIHATbHBIX 32)KUMOB C MPOBOJIOM U BCTAaBIIS-
I0T B CMOYCHHBIC THApO(MIbHBIE Mpokiagku. Koxy ¥ BONOCSIHOI
MOKPOM TIIATEIFHO CMAauyUBAaIOT PACTBOPOM COJIM TIO pa3Mepy dJeK-
Tpoaa. Koxy Hamo cMOYHTH TaKUM 00pa3oM, YTOOBI MEKIY IIEKTPO-
JaMH € THIPOPWIFHON TPOKIANKOH ObIIIO 0053aTENBHO CyXO€e IPOo-
CTPaHCTBO B 2-2,5¢cM.

[Tpu HMPKYISIPHOM CMAuMBAHUHM KOXKH Ha KOHEYHOCTSIX JCH-
CTBHsSI TOKA Ha TKaHU HE OyJeT.

OneKkTpoAbl (UKCUPYIOT HA MOATOTOBICHHBIX YYacTKaxX Tela
PE3UHOBBIM OMHTOM; MOKHO TOJIb30BATHCS M MELIKAMU C ITECKOM.

IIpoBoja OT BNEKTPONIOB MPYTUMH KOHIAMH IMOJKIIOYAIOT K
BBIXOJTHBIM KJIeMMaM armapara. [Ipexjie ueM mojath TOK K MaIicH-
Ty, HEOOXOIMMO pacCcUuTaTh OOIIee KOJIMYECTBO TOKA, KOTOPOE
MOKHO JaTh 10 MWUITHAMIIEPMETPY ammapara Ha TOT pa3Mep dIeK-
TPO/a, KOTOPBIM OTITYCKAeTCs MPOIEaypa.

JleueOHo#i 3¢ deKT npu raapBaHU3aLUU U JIEKTpodopese om-
penensercsi UHTCHCUBHOCTBIO TOKAa U MPOJOJDKUTEBHOCTBIO TIPOLIe-
xypsl. IITOTHOCTE TOKa JOIKHA ObITh He Bime 0,5MA Ha 1 cM” mio-
M3y aKTUBHOTO 3JIEKTPOJa, a CUJIa CYMMAapHOTO TOKa HaXOJUTCS B
npenenax ot 10 mo 300MA .

Ipaxtiaeckn mogaercst Tok 0,1-0,3MA Ha 1 cm? mromamn
anekTpona. OTcroAa, 4eM OOJNbBIINe AIEKTPO, TeM OyaeT OombIne 00-
1ee KOJNMYECTBO ToKa (MakcHuManbHO Ha 50 cM® - 15 Mummmammep, a
na 200cm” -60 Mumuammep).
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Ha 00JIBHOU y9acTok Tena. Ecim jien ¢ TeueHneM BpeMEHU pacTaeT 1
BOJIa B OXJIAJIUTENIC HATPEeTCsl, a MPOIEAYPY BO3ACHCTBUSA XOJIOIOM
emie TpeOyeTcs MPOJOKaTh, BOAY BBUIMBAIOT U CHOBA 3aMCHSIIOT
JIBJIOM.

B kauyecTBe BOASHOTO OXJIQMUTEINS MOJIB3YIOTCS MPUCTIOCO0ITe-
HUSIMH, U3TOTOBJICHHBIMH JIJISI TPEJIOK U3 PE3UHOBOW TPYOKH WITH Me-
TATHYECKUMHU TpesikaMu. Yepes 3TH MPUCTOCOOICHUS MPOMYCKAIOT
X0J101Hy10 Boay TeMmmeparypoi 15 - 20T. IIpouenypa Bo3aeHcTBUS
XOJIOJIOM JUTUTCSI OT HECKOJIBKHX YacOB JI0 CYTOK.

Dpumenenne. Temwmo NpUMEHSIOT MPH CIIETYIOIIUX
3a00JICBaHUSAX . HEBPUTHI M HEBPO3HI, ITDICBPUTHI, ((HOPO3HBIC ITeprap-
TPHUTHI, MUO3UTHI peBMATHYECKHE. XOJ0 MPUMEHSIOT. MPU OCTPOM
MHOKapnTe, yirbax CyCTaBOB, PACTSDKEHUU CBI30K M CHHOBUTAX (B
CBEXKHX CITy4asnx).

9. MACCAX

OuU3MOJTOrnYecKoe 1eicTBHE Macca-
XK a

CyIHOCTh Maccaka CBOIAMTCS K MECTHOMY MEXaHHYECKOMY
BO3JCHCTBHIO HAa TKaHb, B PE3yJbTaTe KOTOPOTO YCUIMBAETCS Iepe-
IBUXEHHE TUMQBI U KpoBooOpaiieHue. [Ipyn moMonm Maccaxxa MOX-
HO OKa3bIBaTh Ha OOJILHBIC TKAHW M OPTaHBI HE TOJBKO MPSMOE, HO U
pedIeKTOpHOE IeHCTBHE. DTO 1aeT BO3MOXKHOCTh BIIUSATH Ha TCUCHUE
MaTOJIOTUYECKOT0 TMpoIecca ¢ OTAAICHHOI0 Y4acTKa Ha TITyOOKOJIe-
JKarue oprabl. He ciemyer MCKIOYaTh U TyMOpalbHOE BO3JCHCT-
BH€ Ha 3TU OpPraHbl TEMH MIPOAYKTaMHU, KOTOPbIC 00pa3yrOTCs B KOXKE,
1 B OoJiee riy0OKenexaluxX TKaHsIX BCIACACTBUE MEXaHUIECKOIO BO3-
JICHCTBUA.

[Tox BIMsAHUEM Macca)ka yJIydllaeTcss MECTHBIH OOMEH B KOXKE
Y TIOJJIeXKAIIUX TKAHAX; IMOBBIIIACTCS TOHYC U COKPATUTENIbHAS CIIO-
COOHOCTH MBIIIII; 3a/ICPKUBACTCS WM YCTPAHSICTCS aTpo(us MBIIIIII;
YCKOPSIETCSl paccachblBaHUE OCTATOYHBIX MPOIYKTOB BOCIIATICHUSI; TI0-
BBIIIAETCS BO30YIMMOCTh M IPOBOJMMOCTH HEPBOB; YCHIIMBACTCS
CeKpeTopHast (DYHKITUS JKEITYAKA ¥ KUIICYHUKA.

89



Takue Tpenkn MOXXHO (PHKCHPOBATh HA Pa3IMYHBIX YYacTKaxX Tena.
CKOpOCTh TOKa KUAKOCTH WU ITapa MOXKHO PETYIHUPOBATh KPAHUKOM
WA 32KAMOM.

MeTtannuyeckue MJIOCKUE IPeJIKH Pa3IUIHON (HOPMBI U Be-
JIMYUHBI C BXOIHBIMH MU BBIXOJHBIMM KOPOTKMMHU TpyOOUKaMM ISt
MPOHUKHOBEHHS BOJBI HITH Tapa.

DTOro BUja TPEIIKH UMEIOT IO KpasM 2 Wiu 4 METaJUTMYSCKUX
yIIKa JuIsl (puKcanuu K Teiy.

DJIeKTPUYeCKUe TPeJIKH TaKKe MPeIHa3HAYCHBI 17151 00orpe-
Ba yacTel Tena )UBOTHOTO (prucyHok 30). PaboTaroT OHU OT CETH B
220 B. Ilpuniun npuMeHeHHs TaKUX TPEJIOK aHAJOTHYEH HMCII0JIb30-
BaHHUIO 0OBIYHBIX Ipesiok. OCHOBHOE MPEUMYINECTBO 3aKII0YaCTCS B
TOM, YTO B DJIEKTPOTPESKaX MOXKHO PEryJHPOBATh TeMICpaTyPHBIH
PEKHUM B KOPOTKOM TPOMEKYTKE BPEMEHH.

i,

Pucynok 30 —Onekrpuyeckas Tpenka ¢ Tpems

TEMIIEPATyPHBIMU PEKUMAMH.

OxnaauTeau — Te Ke TMPHUCIOCOOICHHUS, YTO U JUIS TPEJIOK,
HO BMECTO TOpsiYei BOJIbI MITH TTapa UCTOYHUKOM XOJI0/1a B HUX SIBIISI-
eTCsI JIe]] WITH XOJIOTHAsI BOJIA.

JImst BO3MEHCTBHS XOJIOIOM, CO3[]aBAEMBIM JIBJIOM, ITOJIB3YIOT-
Csl PE3MHOBBIM PE3ePBYapoM OOBIYHOW Ipenku. Jlem pa3OuBaiT Ha
KYCOYKHM M MM 3aIOJIHAIOT MOJOCTh PE3UHOBOTO Melika. [InoTHo 3a-
KPBIBAIOT BUHTOBYIO NPOOKY. [1oMy4YeHHBIN OXJIaJUTENb YKPEIUISIOT
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IMocie 3TOTO, MENIEHHO YBEIHYHMBAs M0J]aBAMOE OT arapara
Ha TMAIFeHTa HampsDKEHUe, JIOBOJAT MOKa3aHWe CTPETKH MUJLTHaM-
nepMeTpa 70 pacueTHOW cuibl Toka. C BTOr0 MOMEHTa 3aCEKaroT
BpEeMs U OTIYCKAIOT MpoIeaypy. Bo BpeMs mporeayphl 3amnpemnact-
Cs. TIEPEBOJUTH TEPEKIIYaTeNh MIKallbl MULTHAMIIEpMeTpa, Iepe-
KIIOYATh TOJIOCA 3JIEKTPOJIOB, OCTABIATH AarmapaT B IMOJOXKCHUU
«BKITIOYEHO», €CITM HAa BPEMsI BBIKIIFOUCH TOK B CETH, BBIKIIOUYUTEH U
CHOBa BKIIIOYHTH MHUTAaHUE ammaparta OT ceTd. [locie OKOHYaHUS
MpOIIeyphl CHAavalla PerylisTop HaNpPsHXKEHUs CTaBST Ha HOJb, a 3a-
TEM OTKJIFOUAIOT armapat OT ceTH. Bpemst OHOM Mpoleypsl B 3aBH-
CHMOCTH OT TOJIIUHBI TKAaHEH MEXIY JABYMsI JJICKTPOAAMH KOJeO-
nercs ot 15 10 30 MUHYT; IpHU MOMEPEYHO-TIPSIMOM PACIIOJIOKEHHN
AJNIEKTPOJIOB HAa KOHEYHOCTIX — 15-20MuHyT, Ha OCTaNBHEIX JKE y4a-
cTkax TynoBuma- 20-30MuHyT.
[eperie 2-3 nporeaypsl OTIYCKAIOT SKEIHEBHO, a OCTAIbHBIC

— depe3 JieHb. B mpoMexxyTkax Mex.y TajJbBaHOMPOIEIypaMH TPH
COOTBETCTBYIOIIMX MOKA3aHUSIX MPOU3BOIAT APYrue (GUIHOMPOIICTY-
pel (cBeTONMIEUEHHE, Maccax U T. 1.). OOIIee KOJIMYECTBO MPOIETYP
3aBHUCHUT OT BUZA 3a00JIeBaHMsl, TSHDKECTH MPOIECca U COCTOSHHUSI Op-
raHu3Ma - BCE 3TO OMpeACISICT JICUaIuii Bpad.
Moka3zanHuea 1A raJbBaAaHOTEPANUMN:

- Tape3bl ¥ Mapaindd nepudepruuecKux HEPBOB,

- XPOHHYECKHE U MOJOCTPHIC BOCTIATUTEIILHBIE MPOIIECCHI;

- (UOpO3HBIC MEPUAPTPUTHI, HEBPAITUH U MHAJITHH, XPOHUYEC-

CKYE TCHIWHUTHI U TCHIOBarHHUTHI;

- (ubpo3HbIC U PyOIIOBBIC Pa3pallCHU.
DIporTuBonmokaszaHuUuH:

- HapyIICHUS LEIOCTH KOKHU HA MECTE MPOLICIYPHI;

- TIOBBIIICHHAS YYBCTBUTEIBHOCTD K TOKY;

- HOBOOOpPA30BaHUs U THOWHBIE MPOIECCHI HA MECTE MPOLEAYD;

- OpraHUYecKHe U3MEHEHHS KOCTHO-CYXO0XKHUIBHOTO arnapara.

1.1.2.9nexTpodopes

DnexkTpodope3oM Ha3bIBACTCSA DIICKTPoJicUeOHas mpoleaypa,
KOTJ]a TIPY TIOMOIIM TIOCTOSHHOTO TOK2 BBOJAT B OOJBHOM y4acTOK
TeJa ONpe/IeICHHBIC JICKapCTBEHHBIC BEIECTBA Yepe3 HETIOBPEIKICH-
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HYI0 KOXYy. JIJIsl TIeKkapcTBEHHOTO 3J1eKTpodope3a UCHONb3YIOT rallb-
BAHUYECKUM TOK.

[Ipu snexTpodopese cTporoe COOMIOACHHUE TMOIOCHOCTU TPH
COOTBETCTBYIOIUX JICKAPCTBEHHBIX BEIIECTBAX HMMECT HUCKITIOYH-
TEJIHHO Ba)KHOE 3HAYEHHE JJIS ycrexa JeueOHbIx MeponpusTtuid. 11o-
3TOMY TIPH HAJOXXEHHUH SJIEKTPOJIOB M CMAaYMBAHWH COOTBETCTBYIO-
IUX TUAPOPIIBLHBIX MPOKIAJ0K 37€Ch TpeOyeTcs OOibllas BHHMA-
TEIHHOCTH, YeM NPH TaIbBaHN3AIINH.

®duzuogoruvyeckoe geictBHue. [[ocKoIbKY MbI
NIEACTBYEM TIOCTOSSHHBIM TOKOM, 3JIEKTpoope3 OKa3biBaeT Ha TOT
WJIM MHOM yYaCTOK TeJia IBOSKOe JelcTBUe. Bo-iepBhIX, 3716Ch MMeeT
MECTO JCWCTBHE TaJIbBAaHMYECKOTO TOKAa CO BCEMH BBITEKAIOIIUMH
MOCIIEACTBUSMY, B YaCTHOCTH, PACHIMpPEHUE MPOCBETA COCYIOB; 0O-
JIEYTOJSIONIee NEeUCTBUE; YAYULICHUE MPOLIECCOB MUTaHUS TKaHEH,
BKJIIOYasi M HEPBHYIO, TOBHIMIAA €€ (PU3UOJOTHIECKYIO (YHKIIHIO;
YCHIIEHHE TPOIIECCOB paccachiBaHU MATOJIOTMYECKMX TKaHe. Bo-
BTOPBIX, K 3TOMY JICUCTBUIO MPUMEIIUBACTCS JIEHCTBHE BBOJUMBIX
JIEKapCTBEHHBIX BEIIECTB, KOTOPbIE CIIOCOOCTBYIOT B 3aBUCUMOCTH OT
BHaa 0ojeyTosstonieMy 3G (GeKTy, YCUICHUIO MPOLIECCOB paccachiBa-
HUSl TATOJOTHYECKUX TPOMYKTOB WM K€ OaKTEPUIUITHOMY ICHCT-
BUIO.

purvnaroR AMANAIGH
ToKA /> TOKA, sl

IHA
Ianpuon Qrmcepein oflusceo “Jasoas IMA

MnoTOK-1

IFARbBAHWKUIATOEPR

Pucynok 2 —IIpubop mist aiekTpodopesa 1 raibBaHu3aluu
«[ToTok-1»
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JISIIOT, & CBEpXY KIIECHKHM HAKJIAJbIBAIOT TETUIOM30IHPYIOMINN CIoN
(mrorrona, creranas Bara).

DTOT METO/ MPUMEHSIOT Ha OOKOBBIX M BEPXHUX yYacTKax Ty-
soBuia. [Ipu mociaeayronmx Mporeaypax TeMIepaTypy 030KepUTa
yBenuuuBaroT 10 70°.

Cnoco® 3aJduMBaHMSA TOYHO TAKOH Xe, KaK W Ta-
paduna. Heo6xomumo, 9To0Obl ipy IpUMEHEHNH napaduHa U 030Ke-
pHUTa KOXKa ¥ MIEPCTHBIA MOKPOB OBUTH COBEPIICHHO CYXHMH M YHC-
TBIMU. J[JIs1 3TOTO Mepe] HayanoM Kypca JICUeHHsT KOXKa JIOJDKHA ObITh
BBIMBITA TEIUION BOJOH C MBUIOM U BBICYIIEHA.

IMocre cusaTHs mapaduHa WK 030KEPHUTA, €CIIM UX HE CHUMAIN
12 - 244aca, HEOOXOAMMO CIIENNATh MacCaX (€CIH HET MPOTHBOIOKA-
3aHui).

ITocae BcexX TEIUTOBBIX MPOILEAYP HEOOXOIUMO MPOM3BOAMTH
TEIUTIOC YKYTHIBAHHE.

8.4. TepmoseyeHune rpejikamMu

I'penkn — npucnocoOIeHus 1 TEIUIOBBIX MPOLEAYp, B KOTO-
pPBIX MCTOYHMKOM TEIUIa SBJISETCSA ropsAdas Boja, Hap, XUMHUYECKHE
BEIIECTBA WJIM TETUIO3JIEKTpOHArpeBaTesh, HE MMEIOIINe HEerocpe/-
CTBEHHOT'O KOHTAKTa C TIOBEPXHOCTHIO TeJa.

OO0bpIuHas TpejiKa IMpeicTaBiIsieT co00i MPSAMOYTOIBHBIN
IUIOCKUHA pe3epByap C OTBEPCTHUEM I HalIMBAHHSA TOpsSYed BOJBI.
Bonma nmomkHa OBITH Tako#, 4TOOBI Ha TIOBEPXHOCTH TPENKH ObLia
temneparypa 65—70T.

I'penky npuKiIagsiBalOT K OOJBHOMY YYacTKy, 3aKpBITOMY
MPEIBAPUTEILHO MaPyCUHOM, (PIIaHEIBKONH WM K€ IPYrod Kakowu-
00 MaTepuei.

Bopa B rpesnke H0OBOJIBHO OBICTPO OCTBHIBAET, OCOOCHHO B XO-
JIOJTHOE BPEMSI TOJ1a, IO3TOMY BPEMS OT BPEMEHH €€ HaJl0 MEHSTb.

I'penku U3 pe3nHOBON WM THOKOH MeTa/LTMYecKOil TPYyO-
KH TPEICTaBISIIOT COOOM TJIOCKWE KPYTJbIEe WIHM NPSMOYTOJbHbIC
MPUCIIOCOOIICHHS], Yepe3 MIPOCBET KOTOPHIX HEMPEPHIBHO MPOMYCKAIOT
TOPSYYIO BOJLY WJIH TIap.

TpyOKy Ui moNydeHHs TPETIKK YKIAAbIBAIOT B BUIIE CITUPAIN
WM TPSMOYTOJIbHYKA Ha MapyCUHE WIH APYTYIO KaKylo-Tu0o IioT-
HYIO MaT€pHUIO U 3aKPEIIIOT CYPOBBIMU HUTKAMU MJIM IPOBOJIOKOM.
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8.3. TepMmoJieueHue napagpuHom

[MapaduH NPUMEHSIOT TS TETUIOBBIX MPOLEAYD MPEHUMYIIECT-
BEHHO Ha KOHEYHOCTSIX mociie nogorpesanus ero 1o (0 - 80T.

Jnsa nedeOHBIX 1eneil Tpedyercs OpaTh mapaduH ¢ Temmepa-
typoit mnaenenus 50 - 55C. Haubosee yacTo npuMeHstoT napadus
Ccroco0OM CMa3bIBaHHUS U 3aJTMBAHUS.

Cnocod cmasbiBaHusna. llapapun, nHarpersrit
10 70°, 10CKOH IMIMPOKOM KUCTOYKOM OBICTPO HaMa3bIBAIOT HA KOXKY
cjoi 3a cioeM. TONIIUHY €10 HApaAIMBAIOT 10 2—3 CM. 3aTeM II0-
Bepx mapaduHa OBICTPO HAKJIAABIBAIOT CHavyala KJIECHKY HJIM BOILE-
Hylo Oymary, a 3aTeM cJIol cepoil BaThl MJIM CJIOH Kycka cykHa. Bce
9TO YKPEIUIIFOT CBEPXY XOJIIEBBIM OUHTOM.

Cnoco0 3aanusanusn. [lapadpun, nogorpersiii 10
60°C, 3amuBarOT MEXIy KOHEYHOCTHIO M PYKaBOM U3 JIBYyCTOPOHHEH
KJIeeHKH. PykaB CHHM3Y Tpe/BapHTEeNbHO 3aBs3bIBaroT. [locie 3anms-
KM napaduHa, KOTOPbIM NOKEH 00pa30BaTh ClIoM 2—3 CM, 3aBSI3bI-
BAIOT U BEPXHUH KOHEL pyKaBa. 3aTeM BCE€ 3TO OOEPTHIBAIOT cepoit
BaTON WJIM KyCKOM CYKOHHOW ITOTIOHBI MJIM OZEsjia M HaKIagbIBalOT
¢dukcupyromyro noss3ky. [lapaduH ocTaBIsIOT Ha OOILHOM y4acTKe
ot 1 1o 124acos.

[Ipu mocaenyommx Npoueaypax crocoooM 3aIuBaHUs TEMIIe-

parypy NpUMEHseMOTo napaduHa yBEIHYUBAIOT W JIOBOAAT 10 75°.

Uto0b!l mapaduH He MPHUCTaBal K IMIEPCTHOMY TIOKPOBY, MEPE] HAJIO-
JKEHHEM WITH 3aJTHBKOM mapaduHa KOXY 3aKpbIBAlOT 1—2-Ms CIIOSIMU
MapJIa.

O30KepuT — BEIIECTBO OYEHBL ONmM3KOoe K mapaduHy, HO HE
Oenoro, a yepHoro 1BeTa. O30KEpUT MPUMEHSIOT JBYMS CITIOCOOaMH:
CIOCOOOM aNIuIUKAIUK U 3a]THBAHMS.

Cnocod annaukanmumu. PacrumaBneHHsi 030Ke-
PHUT CHayaya 3aMBalOT B METAIUIMUECKYI0 BaHHOYKY Ha KYCOK JIBY-
cropoHHel kieeHkd. KileeHka moimkHa OBITH OOJBIIE pa3Mepa BaH-
Houku Ha 19 cm. Pa3mep ke BaHHOYKHM BBIOMPAIOT MO BEIUYHHE
OosipHOro yuactka. Korma osokepur octeiHeT g0 55—60T, ero
CBEpXy HakKphBalOT 1 - 2Ms CIOSMH Mapiu, UMEKIEH pa3Mepbl
KIICEHKH. 3aTeM, yIepKUBas Mapii0, BAaHHOYKY OBICTPO OIMPOKH/IBI-
BalOT Ha 00NbHOM yuacTok Tena. Yepes 1 - 2 MHUHYTHI BAHHOYKY yJ1a-
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s snexTpodopesa HCHONIB3YIOT JTI00bIE TaTbBAaHMYECKUE all-
napatbl (PUCYHOK 2), IMEIOLIME HA BBIXOAHBIX KJIEMMax 00O3Haue-
Hus 1wioc (+) u munyc (-). Ecnmu ske 3THX 0003HaueHM# HET, TO UC-
MOJI30BATh €ro Ui deKTpodopesa HeBO3MOXKHO. [ng sToro mpen-
BapUTEJIHO YCTaHABIMBAIOT IOJIFOCHOCTh BBIXOJIHBIX KJIEMM.

OmpeneneHre MOJIOCHOCTH 3aKII0YacTCs B CleayromeM: Oe-
PYT CTEKIISHHBIA COCYJ, HAaIlOJIHEHHBIA Bofol. B 3TOT cocyn omyc-
KarOT KOHIIBI IIPOBOJIOB C 3aKMMaMH AJIS JJIEKTPOIOB, COSANHEHHBIX
C BBIXOJIHBIMHM KJIeMMaMH anmnapara. IIpu BkIOueHHMM TOKa depes
HEKOTOpOE BpeMs Ha OJHOM U3 IOJIFOCOB MOSIBIISCTCS OOJBIIOE KO-
JIMYECTBO MY3BIPHKOB Ta3a - 3T0 OyAeT OTpUUATeNbHBIN moitoc. Ha
JIPYrOM TIOJIFOCE ITOJIy4aroTCs MEJKHE ITy3bIPbKU U B MEHBIIEM KOJIH-
YECTBE — 3TO TMOJIOKUTENBHBIN Motoc. COOTBETCTBEHHO IMOJIY4EH-
HBIM pE3yJibTaTaM CTaBsAT OO0O3HAYEHHs IMOJIOCHOCTH BBIXOJHBIX
kjaemMM anmnapara. [Ipu npoBepke HaJgo Cl€AUTh, YTOOBI KOHIIBI IIPO-
BOJIOB € 32)KMMaMH B BOJIE HE COIPUKACATIMCH APYT C APYTOM.

K ocoGennoctsim 3s1ekTpodopesa oTHOCATCS:

- BO3MOXXHOCTb COCPEJOTOYEHHUS BIMSIHUSA Ha KaKOM-THOO yda-
CTKE Tena,

- OouplIas MPOAOIKUTEIBHOCTh NIEHCTBUSI MPOLENYPHl - JIETIO
JIEKApCTBEHHOTO BEIIECTBA COXPAHSETCS B TEUEHUE HECKOJIBKUX
JTHEH,

- MCKIIIOYAeTCsl BIHMSHUE JICKAPCTBEHHBIX BELIECTB Ha OPraHbl
MUILEBapeHys U MeYeHb, a TAKKE Ha JIPYTue CHCTEMBI, a TaKxke
HCKJIIOYCHHE CBA3aHHBIX C 3THUM ITOOOYHBIX 3P PEKTOB,

- TIOCTYIUICHHE JIEKAPCTBEHHOI'O BEILECTBA B OPraHU3M B BHUJE
WOHOB, T. €. B aKTUBHO JIeiicTBYIOMIEH hopme.

C y4etoM TOro, 4Tto BEyIIEe 3HAYEHHE B 3TOM METOJAE UMEET
TOK, HauOOJIbIlIask IJIOTHOCTh KOTOPOT'O U BBI3bIBAEMbIE UM PEAKLIUU
00pa3yloTcst B MOARIEKTPOJHBIX TKAHIX, OCHOBHBIMH ITOKa3aHUAMH K
NPUMEHECHHUIO JICKAPCTBEHHOTO dJIeKTpodopesa (raapBaHU3AIMN) SIB-
JISIIOTCS. MECTHBIE M PErHOHaJIbHBIE MATOJIOrM4ecKue mporeccel. Ha
obmiee neicTBHE 3THX METOAOB, peanm3yromeecss peIIeKTOpHO,
MO’KHO pacCUMTBHIBAThH TJIaBHBIM 00pa3oM NpH (yHKIHOHANBHBIX Be-
IeTO-COCYUCTBIX PAacCTPOMCTBAaX U COCTOSIHUSIX, IIPU KOTOPBIX 10OC-
TATOYHbI MUKPOZAO03bl JIEKAPCTBEHHOI'O BELIIECTBA

Jnsa snexktpodopeza HEOOXOAUMO HMETh. ABa CHELUATBHBIX
THOKUX MPOBOAA C TOJICTON PE3NHOBON H30JISILIUCH.
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IMpunagiexnocTn aisi npoueayp (pucyHok 3) m3ousimeit
mIHON 1,5-2M; 3aKUMBI [T 3JIEKTPOJOB; HA0OP CBUHIIOBBIX JJICK-
Tpo10B pazMepoM oT 15 10 100cm?, ruapodUIbHbIE TIPOKIATKH IS
Ka)XIOTO pa3Mepa dJIEeKTPOAOB; PE3NHOBBIM OMHT, MEIIKH C TIECKOM;
JIBE SMAITUPOBAHHBIX BAHHOYKH - OJ[HA JIJIS JIEKAPCTBEHHOTO PAacTBO-
pa, apyras - mia ¢usnomoruueckoro pacteopa; 0,85-1% pactBop
MOBApEHHOW COJIM U PacTBOpP HEOOXOIMMOTO UIsl MPOLEyPHI JIeKap-
CTBEHHOTO BEIIICCTBA.

Pucynok 3 - Yuusepcanpnbiii anmapat "3JIDCKVYJIAIT", npeana-
3HAYEH JJIS TallbBAaHU3ALUHU U TIPOBEJCHHUS JIGKAPCTBEHHOTO AJIEK-
Tpodopesa.

Metonuka npouenyp. [lonrotoBka mecra, MeToguka QGuKca-
LIUU DJIEKTPOAOB, pacyeT IUIOTHOCTH TOKa TOYHO TaKue ke, KaK U MPH
rajbBaHu3anuu. Bpems nponenypsl 25-30MuHYT.

OTiMYnTeILHOH 0CO0EHHOCTHIO NPH JJIeKTpodopese SBIIS-
eTcs cienyrollee. B OJHY BaHHOUYKY HAJIMBAIOT JIEKapCTBEHHBIN pac-
TBOP ¥ CMAa4yHMBAIOT B HEM OJIHY M3 TUAPO(MIBHBIX TPOKIAIOK. DTHM
K€ PacTBOPOM YBJIAXKHSIOT BOJIOCSHON MOKPOB M KOXKY CO CTOPOHBI
00JIe3HEHHOT O TTpoIiecca.

B 1pyryio BaHHOUYKY HaJUBaIOT (HU3MOJIOTHYCCKHI pacTBOp H
CMaYMBaIOT B HEM BTOPYIO THIPOMWIHHYIO MPOKIAIKYy. DTHM pac-
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B »TOM ammapare mpu MOMOIIYU JIEKTPHYECKOTO BEHTHIISATOPA
CTPYIO BO3MlyXa TPOTOHSIOT BJOJb IPOBOJIOYHOW CIHMpalld, Harpe-
BaeMOH DJIEKTPUUECKUM TOKOM. CTpys BO3AyXa, BBIXOASIIAS W3 arl-
napata, UMeeT 3HaYUTENbHYIO CHITy U HarpeB.

Crpyst Bo3[yxa TpH JICYCHUH (EHOM, KpOME TEIUIOBOTO JIei-
CTBMS, OKa3blBa€T M MeEXaHWYECKO-Maccupymoilee naeiictsue. Pac-
cTosiHME OT ammapata a0 tena 6epyr 10—15cm. Bpems npouenypsr
10-15 MunyT. B 3aBHCHMOCTH OT HAIPSDKEHHS B CETH PACCTOSHHE
MOYXHO MEHATh. )i MpaBUIILHOTO OIPEENICHHUsT PACCTOSHHS HAJo
Ha KOXY, Kylla HalpaBJIAIOT CTPYIO TOPSYEro BO3AyXa, MPUIOXKUTH
TEPMOMETp W JIoBecTH Temneparypy Ao 50 — 55 €, a 3atem nocre-
rieHHo, npubmmwkas ®EH k Temy, K KOHITy TpOIEAYPHI JTOBECTH
temmepatypy no 70 - 80 C.

8.2. TepmosieueHne MeCKOM

Ilecok MPUMEHSIOT JUIsI IPOTPEBaHUS MMPEUMYIIECTBEHHO OT-
JIETTBHBIX YYaCTKOB TeJa MOCIIE PEIBAPUTEIHLHOTO TTOIOTPEBAHUS 10
OIpEJIETICHHOM TeMIIEpaTypBhl.

Jnst mpouieayp OepyT IECOK OMHOPOAHBIN, Menkwid. Jlydiie
ero MPOCesTh Yepe3 MEIKOE CUTO Ul YAAJICHHS KPYIHBIX YacTHUIl U
KamemkoB. [ gukcanuy mecka B OnpeeieHHbIX ydacTKaX KOHed-
HOCTH HEO0OXOJMMO UMETh MaTepyaThiii pykaB (MapycuHa), AuamMeTp
KOTOPOTO JJaCT BO3MOKHOCTh OJIETh €r0 Ha KOHEYHOCTh. PykaB 1oi-
JKEH MMETh M0 KOHIIaM KHCETHYIO 3aBs3Ky. BmecTo pykaBa MOXKHO
WCTIOJIB30BaTh KYCOK TIAPYCHHBI, KOTOPhI 000pauyMBalOT BOKPYT KO-
HEYHOCTH, U KOHIBI 3aKPEIUISIOT OyIaBKaMH.

MarepuaTblii pykaB OJIeBAalOT Ha OOJIBHOH Y4aCTOK KOHEYHO-
CTH, ¥ HIDKHIOIO €r0 CTOPOHY 3aBsi3bIBaloT. [lomorperslit 1o Temme-
parypel 40° mecOK HACBHIMAIOT MEXKAY PYKAaBOM H KOHEYHOCTHIO.
Crnoii mecka JOKEH OBITh HE MEHbIIE 5 cM. 3aTeM KOHEYHOCTh
00epTHIBAIOT CIIOEM KJIeeHKHU. J[iis Gosee IMTETBHOTO COXpaHEHHS
TEIUIa BCE HIDKENICKAIHE CIIOM YKPBIBAIOT COOTBETCTBYIOIIETO pa3-
Mepa KyCKOM CYKOHHOMW IOTIOHBI, OJiesyla WIIM CTeTaHOH KOoMIIpecc-
HOM BaTO# M (UKcUpyOT OMHTOM. Bpems mporeaypsl BHavaie - 10
30 MHHYT, TIOCJIEAYIONINE TPOLIEAYPhI MOCTENICHHO 110 BPEMEHH Y/I-
JTUHSIOT ¥ oBoaAaT jo 1 waca. Temneparypy mnecka TakKe MOBBIIIA-
1oT 1o 60—65T. [y apyrux y4acTKOB NPHUMEHSIOT MOIYIIKH C
MIECKOM.
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oOMeHa B 00JIacTH PacpOCTpaHEHUS Iape3a WiW Mapajnda, B W3-
BECTHOHM CTENEHH OrPaHWYMBACT Pa3BHTHE MBIIICYHOW aTpoduu M
KOHTpakTyp. BmMecTe ¢ 3THM JBUXKECHHS, COOTBETCTBYIOIIUE PEreHE-
pamuu HepBa, MPOTUBOJEHCTBYIOT TPOMUUECKUM PACCTPOHCTBAM B
MOPaKEHHOM y4acTKe (KOHEYHOCTH).

CucreMaTHyeckoe MPUMEHEHNE KaK aKTUBHBIX, TaK U MACCUB-
HBIX JIBHOKCHHH B IIE7IOM YKPEIUISIET OPraHu3M OOJIEHOTO YKUBOTHOTO.

8. TEPMOJIEYEHUE

TepMoiieueHueM, WU TepMOTepanuen, Ha3bIBAETCS MpPUMEHE-
HUE Pa3IMYHBIX MPUCIIOCOOJICHUH, JAIOIIUX B TOM WU WHOH Mepe
CyX0€ TEIJIOBOC WIIM XOJIOMHOE BO3JEHCTBHE HA OTICIBHBIC YYaCTKU
OpraHu3Ma.

B kadgecTBe UCTOYHHKA CYXOTO TEPMHUYECKOTO BO3ICHCTBUSI YIS
MPOIIeTyp MPUMEHSIOT TOPSYUI BO3AYX, TIECOK, MapaduH, Clenuaib-
HBIE TPEIIKU U OXJIaTUTEIIH.

dPuznonormdyeckKoe JagJeilcTrBHEe Tem-
JoJevYeHUS.

MecTHOE neiicTBHE TEIUIa BBI3BIBAET COIPEBAHUE KOXKU U MO-
JIeKAIIX TKAaHEH, B Pe3ysIbTaTe Yero MPOUCXOMUT PACIIMPEHHE I10-
BEPXHOCTHBIX M OTYACTH TIYOOKUX COCYIOB. TEIUIO YBEINIUBACT MPH-
JIUB apTePUATEHON KPOBH U YCHWIIMBACT TUM(POOOPAIICHUE; YMEHBIIIACT
00JIeBBIC ONTYIICHHS; YCHIINBACT PAaCCACHIBAHIE BOCTIAUTEILHBIX TIPO-
IIyKTOB; CTUMYJIAPYET POCT U PETCHEPAITHIO TKAHEH.

MecTHOe JeiicTBHE XO0J0Aa, HA00OPOT, BBI3BIBACT OXJIAKIACHUC
KOXH U oJyIeKaiux Tkane. Cocybl B MEPBBINA EPUO/] CY>KUBAIOTCS,
BITOCIICZICTBUH COCY/IBI CHOBA PaCIIUPSIOTCS - HACTYIIACT BEHO3HAS TH-
MepeMusl; YMEHBILIAIOTCS MPOIECChl BCACHIBAHUS; 3aMEIJISICTCA IKCCY-
Janys.

8.1. TepmoJieyeHne BO31yX0OM

Metoauka TepmosedeOHBIX mnpouneayp. [opsumii BO3OyX,
HOJIy4aeMblil OT CHEIMaIbHBIX 00OrpeBaTEIbHbBIX MPUCIIOCOOJICHUH,
IIPUMEHSIETCS AJIsl IPOrpeBaHMs OTIEJIbHBIX y4acTKoB Tena. Haubo-
jee yAOOHBIM HMCTOYHHKOM TOPSYETr0 BO3MyXa SBISIETCS ammapar
«DEH>» (Ha3BaHHBIH 10 HAUMEHOBAHUIO TOPSYUX BETPOB - ()CHOB).
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TBOPOM YBJIQXKHSIOT KOKY Ha MECTE MPIIOKEHUS BTOPOTO AIIEKTPO-
na.
3n1eck Takke TpeOyeTcsl 3HATh, HA KaKOW JJIEKTPOJ HAJCBaTh
rUAPOQUIBHYIO MPOKIAAKY C JICKAPCTBCHHBIM PAaCTBOPOM - Ha TIO-
JIO)KUTENBbHBIN WIH OTPULATENbHBIN. J{JI1 3TOr0 COCTaBISAIOT CIELM-
aNbHYI0 TaONHIy C yKa3aHHMEM: KaKoe JIEKAPCTBEHHOE BEIIECTBO, C
KaKoro MoJitoca Hamo BBOAUTH. [Ipum amekTpodopese crporoe co-
0JIl0/leHHe TOJIIOCHOCTH TP COOTBETCTBYIOUINX JIEKApPCTBEHHBIX
BEIIECTBAX MMEET HCKIIOYMTENHHO Ba)KHOE 3HAUEHHWE IS ycrexa
JIe4eOHBIX MeponpusaTHii. [lo3ToMy mpu HAIOKEHWUU 3IEKTPOAOB U
CMa4YMBaHUU COOTBETCTBYIONIUX THUAPO(PIIBLHBIX TPOKIAIOK 3ECh
TpeOyeTcst 60obIIasi BHUMATEIEHOCTE, YeM TIPH raJlbBaHU3AIINH.
Hoxkaszanusa nasas3aexkTpodopesa:
- Ooneyromnsromunii 3¢ dexT;
- M3MCHEHHsI MOTOPHOHW (QYHKIMH JKEITyIOYHO-KHIIIEYHOTO TPaK-
Ta,
- U3MEHCHHS CEKPETOpHOW (YyHKIMU, OOMEHHBIX IPOIIECCOB
(ctumynupyer);
- THEBMOHHWU B IMOAOCTPYIO CTAIHIO;
- mapesbl, Mapajluyd, apTPUThl, HEBPUTHI, HEBPO3bI, BOCIAJU-
TeNbHBIC NPOIIECCHI, TOCIEACTBUS YEPEITHO-MO3TOBBIX TPABM.
HoHbl HioJja MPUMEHSIOT KaK paccachIBaloOIIee CPEJACTBO TPHU
MOAOCTPBIX M XPOHUYECKUX BOCTATUTENBHBIX MpOIeccax CYXOXKH-
Ui, CBSA30K, OypcuTax, (GUOPO3HBIX MEpUAPTPHUTAX M MEPUOCTUTAX,
M30BITOYHBIX pa3palleHusX pyOLoBOW TKAaHW; WOHBI KaJIbLUS - MPHU
TpeImrHaX KOCTeH, HAAPBIBAX CBA30K M CYXOXKWJIH; KOKauH U HOBO-
KaWH - KaK OOJCYTOJSIONIee; CTPENTOMUIIMH, TMEHUIM/UIMH - KaK
MPOTUBOCETITUICCKIE OaKTEPUIIUAHBIC CPEACTBA; CaJIWIIMIOBBIN
CIIUPT IIPU PEBMATHU3ME, HEBPAJITHAX.
IIporuBonoxkaszaHug:
- HOBOOOpa30BaHHE - HEAOCOIIOTHOE MPOTUBOTIOKA3AHHE,
- THOMHBIE MIPOIIECCHI;
- BBICOKas TEeMIIepaTypa;
- CKJIOHHOCTH K KPOBOTEUCHHUIO;
- HapyIICHHUE IETOCTHOCTH KOKHU (a0COMIOTHOE MPOTHBOIMOKA3a-
HUE);
- HemepeHOCUMOCTh (hakTopa (IO THMY KpPANMBHHUIBI Ha MECTE
HAJIOKEHHS DIICKTPOJIOB).
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1.2. Hu3ko4acToTHasi MMIYJIbCHAs 3JIEKTPOTEPANNSA

[TpuMepoM UMIYJIIBLCHOM 3JIEKTPOTEPANIUN MOXKET CIYKUThH (ha-
panu3anms (3JICKTPOCTUMYJIIAINSA). DTO NMEKTpocueOHas IpoIeaypa,
KOTJIa MPOU3BO/ISAT BO3/ICHCTBUE HA IMONIEPSYHO-TIONIOCATYIO U TTIAIKYIO
MYCKYJIaTypy MOCTOSTHHBIM HUMITYJIbCHBIM TOKOM MAaJIOil CHIJIBI U Ha-
MPsDKEHMS] HEMOCPEACTBEHHO WIIM Yepe3 ABUTATEeNbHBIE HEPBHI.

duzuodormyeckKoe neiicrpme.

dapanuyecKuii TOK MPU JOCTATOYHOM HaIPsHKCHUH 00jamaeT
CITOCOOHOCTBIO BBI3BIBATh PE3K0e cOKpalieHne Meimil. [Ipu aTom co-
CTOSIHUU €€ KPOBCHOCHBIC COCYJIbI CXKMUMAOTCS, U3 BEH BEDKHMAETCS
KpoBb. B cienyromuii MOMEHT, KOTJa TOK BBIKIIFOYAETCS, MBIIIIA
pe3Ko pacciadiseTcs. DTO CO3aeT YCIOBUS sl OONBIIEro MPUTOKA
apTepUaAbHON KPOBH. 3aT€M CJIEIYEeT CHOBA PE3KOE COKPAIICHHE U T.
n. B pesynbTare TakoW akTHBHOW paOOTHl YIydIIaeTCsl MUTAHUC
HEPBHON W MBIIMICYHOW TKAHW JAHHOW MBIIIIEI, YCHIUBAIOTCS 00-
MeHHBIE Tporiecchl. OOBEM MBITIIEI U €€ (PYHKITUS YCHIMBAIOTCS.
OyHKIUS HEPBHOTO armapara MBIIII] YIIyqIIacTCs.

O} eKTHBHOCTD DIEKTPOCTUMYIISIIUHA 3aBUCHT OT MPABUIILHO-
ro 1Moa0opa M MCIONb30BAHUS JUIUTEIBHOCTH, YACTOTH UMITYJIHCHOTO
TOKa, YaCTOThl PUTMUYECKUX MOAYJSNUN, POPMBI HMITYJILCOB, CKBa-
JKUCTOCTH M TOJSAPHOCTH aKTUBHOTO 3JIEKTPOAAa C YYeTOM (OPMBI,
BHJA, CTaJANH TATOJOTMYECKOTO IpoIllecca, BUIAOBON W WHIWBUIY-
QIBHOIN YyBCTBHTEIHHOCTH JKUBOTHBIX K 3JIeKTpoTepanuu. Cuuraer-
Cs, YTO YeM 3HAUYUTENIbHEE HAPYIICHUE DJICKTPOBO30YIUMOCTH, TEM
0ojiee BBICOKYIO CKBXHOCTh M JUTHTEIHHOCTH, HO TEM MEHBIIYIO
9acTOTY UMIYJIbCOB W MOJIYJSINM CIEAyeT HCIIONb30BaTh. boiee
a¢(eKkTUBHA, IPHU 3TOM SKCIIOHCHIMATbHAS (hopMa UMITYJIBCOB BO3-
OyXJIeHUs BBI3BIBAIONIAsl 0€300JIC3HCHHOE TETAHMYECKOE COKpaIllle-
HUE OTAENBHBIX MbII. Kpureprem afeKkBaTHOCTH MPH 3TOM MOXKET
CIIYXHUTh BO30YXJICHUE MAaKCHMAJIbHOTO M OOJIE3HEHHOTO COKpaIllle-
HUS OTACIBHBIX MBI TPU MUHUMAaTbHOW CHJIE MCIIOJIb3YEMOTO TO-
ka. [Ipu smekTpocTUMYNAIMH TNAagKOH MYCKyJaTyphl BHYTPEHHHX
OpraHoOB JIy4IIE HCIOIB30BaTh OSKCIIOHEHIIMATIBHBIE WMITYJIBCHI C
0OJbIIEH MPOJOIDKUTEIHHOCTHI0 M MaJIOW YacTOTOH WUMIYJIhCOB H
MOJTYJISIITUH.

Annaparypa. g dapaguzanud TPUMEHSIOT —ammapaTsl,
Jalollye NepeMeHHbIA, HECUMMETPUYHBIN, TPEPHIBUCTHIM TOK. B an-
naparax CTapblX MapOK TaKOW TOK IOJIy4ajcs OT UCTOYHHKOB ITOCTO-
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Ilonzanue (non3aHue 1O TYHHEISAM, WIM IIOJ CKaMEHKOM,
WJIH KPOBATBIO MO3BOJISIET COTHYTh BCE CYCTaBbI)

Yeenuuenue noosusrcnocmu u pacmsxncku (CM. PaCTSHKKU
JUTSE 33 THUX U TIEPEIHUX KOHEYHOCTEH).

Tenno u xon00. JIns oO1mero CHATHS OOJNHM W CKOBAaHHOCTH
JIydIlle BCEr0 IMOAXOAMT TEIUIO (IPelKH ¢ ropsueil BOIOM, corpe-
BaIOIUE TMPOKIAJKH, ICKTPUUYCCKUE OJiesia, TEIUIBI TOJ M Ha-
KpbIBaHHE 0jiessioM). OHAKO MPH OTEYHOCTH CyCTaBa HIIU MOCIE
HemaBHe# TpaBMbl (B TeueHne 48 4acoB) Jydiie MPUMEHSTh X0JIO
(my3sipu co npaoM). Ho crenyeT MOMHUTH BaXHYIO MPEIOCTOPOK-
HOCTh — JIEJT Hellb3s Aepkath Ooinbiie 20 MUHYT, MHAYE MOCIEIYCT
0o0paTtHBIi 3P heKT, KOTOPHIH BHI30BET OOJBIITHIH OTEK.

HE3AMETHAS XPOMOTA

IIpu ¢duzmoTepaneBTUYECKON OIEHKE WHOTJA BBISBISIOT
CKPBITYIO XPOMOTY, KOTOPYIO HE CMOTJIM HAaWTH TPaAWIMOHHBIE Me-
TOJBI BETEPUHAPHU.

Pacmsasicenue 0onvuion Kpyenou meiuiysl. bonsias Kpyr-
Jasi MBIIIIIIA PacToJIOKEHa TITyOOKo Ha Iuiede cobaku. Ee meiicTBue
3aKJIF0YAETCs B YACPKUBAaHUM KOHEYHOCTH ONU3KO K Tery. JleueHue
3aKJII0YACTCS B PACTIKKAX, MAacCa)xe MYCKOBBIX TOUeK (riybokoe
HA/IaBIMBAaHUE HA CMA3MaTHYCCKHE TOYKH MBIIII) U CHCIHAATBHBIX
YOpaXHEHHSIX.

Oobnezuenue nooe300uwHo-noacnuunoi mouiybl. Ona o0be-
JUHSACT TPU MBIl (TTOB3A0NTHY0, OONBIIYI0O U MAIyHO TMOsC-
HHYHBIE), KOTOPBIE M3THOAIOT W CrubaroT Ta300eIpeHHBIH CyCTaB.
O6neryenue 03Ha4aeT, YTO MBIIIIA HAXOAWTCSA B CIa3Me M3-3a He-
MPaBUIBHBIX COOOIICHUA, MPUXOASIINX IO BOCHAICHHBIM HEpPBaM
NMo3BOHOYHMKA (OOBIYHO M3-3a 3amieMiicHus). JleueHue 3akaoJacT-
Cs B MOOWJIM3AIIMH, BBITSKEHUU U YIPAKHEHHUSX JJIA TO3BOHOYHHU-
Ka.

Pomauyusn maza. Jledenue 3akIr04aeTCs B MOOUIHU3ALMH IS
BOCCTAaHOBJICHUS! HOPMAaJIbHOT'O TOJIOKEHHSI CTPYKTYpPhl M METOJIOB
CHSATHS OOJIH.

Hoxazaunmusa. Takum oOpazoMm, (YHKIIMOHAIBHYIO Te-
panuio MPUMEHSIOT P MHOTHX 3a00JIeBaHHUAX M TpaBMaxX HEPBHOH
CUCTEMBI, B pe3yJIbTaTe KOTOPBIX HAOIIOIAETCs pacCTPONCTBO ABHUTa-
TeIbHOH (YHKIMH. A TIOTOMY (PYHKIIMOHANLHAS Tepamwsi, CTUMY-
JUpPYs KPOBO- U TUMQPOOOPAIICHUS U YCUIUBAs TPOIECCHl TKAHEBOTO
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Czuboamenu mazodedpeHnozo cycmaeda. BEIIOTHATE PacTsIK-
KM JUIS YeTBIPEXIJIaBbIX MBIIIL, HO C BBIIPSIMIIEHHBIM KOJEHHBIM
CyCTaBOM.

Axunnoeo cyxoixcunue. BHITAIHYTh KOHEYHOCTH BIIEpPE] MO
TEJIOM COOAKH C BBIIIPSIMIICHHBIM KOJICHHBIM CYCTaBOM.

Az00uunvie mpruypr. Ta Xe pacTsDKKA, YTO U UL aXMIUIOBA
CYXOXKWJIHSI, HO C COTHYTBIM KOJIEHOM. BBITSIHYTh KOHEUHOCTH BIIE-
pel, BBIIPSAMHTH Ta300€IpEHHBIN CyCTaB M IMOABECTH KOHEYHOCTh
[OJI CEpeAUHY Tela KUBOTHOTO.

PACTSIKKH IEPEJHUX KOHEYHOCTEM

Czubamenu noxkmesozo cycmaga. OTOTHYTh KOHEUHOCTH MO
TEJIO )KUBOTHOTO, BRIIIPSIMUTB JIOKTEBOH CyCTaB.

Pazzudamenu nneuegozo cycmaga. BHIIOIHUTH Ty K€ pac-
TSOKKY, 4TO U AJs crubaTeneil TOKTEBOro CycraBa, HO CO CJIETKa CO-
THYTBIM JIOKTEBBIM CYCTaBOM.

Tpexznagvie moluiypl. BITSIHYTh KOHEYHOCTh BIIEpe] HEpesn
c00aKo# ¢ COTHYTBIM JIOKTEBBIM CYyCTaBOM.

Czubamenu nneuegozo cycmaga. BHIIIOTHUTD Ty K€ PacTsIK-
Ky, 4TO U Ul TPEXIJIaBBIX MBIIIL, HO C BBIIPSIMIIEHHOW KOHEYHO-
CTBIO.

JltoOyro pacTspKKy HY)KHO nIepatb MUHUMYM 15 cexynn u
BBINOJIHATh ABaKIbl. PacTsyKKM BBINOJIHSIOT 10 MOMEHTa COIIPO-
TUBJICHUS! WM HETOABIKHOCTH, HO HU B KOEM Cilyyae HE HpOJOJ-
JKaThb HMX, ecnu cobaka YyBCTBYET 00Jb. BBIMICH3NOXKEHHBIH pexXUM
MIOMOYKET ’KMBOTHBIM MaKCUMU3HUPOBATh CBOM NMOTEHIMAT U MUHUMU-
3UpOBaTh PUCK BO3MOXKHBIX TpaBM. /ljisl XKMBOTHBIX C TpaBMaMH
HY’KHa Tporpamma YIpaKHeHHH, pa3zpaboTaHHas (uU3HOTepanes-
TOM.

CTAPBIE COBAKHN-KOMITIAHBOHBI

OCTeoapTpUT CHJIBHO KaJIGYUT cO0aK, HO BIaAeJel] MOXET
YBEIMYUTHh aKTHBHOCTH CBOEH cTapoil cobaku. KopoTkue mepuoast
aKTHBHOCTHU B T€YEHHE BCETO JHS Jy4Ille HOAXOAAT Ul COOaK ¢ apT-
PHUTOM, 4e€M IPOJODKUTEIbHAS PU3NUecKas Harpy3Ka.

Xo00bba 1O CPEAHEXOIIMUCTOH MECTHOCTU (IIOMOTaeT pacTsi-
HYTb BCE CYCTaBBI, JUISI KOTOPBIX HEOOXOAMMO MTUTAHHUE).

ITnasanue (npekpacHoOE U JIETKOE ISl CYyCTaBOB YIPa)KHEHHE,
KOTOpOE NPUBOJUT K XOPOILIEMY COCTOSHUIO 03 CHIIBHBIX Harpy3oK
Ha OOJIBHBIC CYCTaBbI)
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SHHOTO TOKa (raJlbBAHMYECKHE 3JIEMEHTBI, aKKyMYISITOPHI), MPOITy-
[IEHHOTO 4Yepe3 MHIYKIMOHHYIO KaTymKy. PeryampoBka CHIIBI pas-
JIpa)xarolero ACHCTBHSA OCYLIECTBISJIACH M3MEHEHHEM IIOJIOKEHHS
MEPBUYHON OOMOTKHM IO OTHOLICHUIO K BTOPUYHOW MHAYKIIMOHHOH
KaTyIIKe.

CoBpeMeHHBIC TaTbBAHUYECKUE aIapaThl MOIY4aloT IUTaHUE
OT CETH MEPEMEHHOr0 ToKa U uMeroT yactoty 50—100mepromoB B
cexyHxy. Yamie Bcero ¢apaaudeckuil anmapaT co4eTaeTcsi BMecTe ¢
rajbBaHUYECKUM (PUCYHOK 5) WM JPYTUMH anmapataMy JIeKTpoTe-
pamuu (prucyHOK4) B OTHOM TpHOODpE.

HpunagnexnocTu aast mpoueayp. Jns dapaguzanun HEo0O-
XOJUMO MMETH. J[Ba MPOBOJA C TOJICTON PE3MHOBOMN M3OJISIIUEN JJTU-
Holt 1,5— 2M, cnennanbHble 3JEKTPOBI C H30TUPYIOIIUMH PYYKaMHU
W IPUCTIOCOOJIEHHEM ISl PYYHOTO MpephIBaHUs TOKa. BaHHOUKY Ais
Bozbl 1 0,85—1%pacTBop MoBapeHHON COJIH.

Pucynox 4 —KOMHHCKE:I._-I;;'I armapar Jyisl 3JIeKTpOTepanuu
BTL-5000 Puls
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MeTtoauka nmpouenyp. [ins Bo3neicTBYsI Ha HEPBHBIH arapar
MBIIIIIBI IO XOAY €€ HEOOXOIUMO CMOYHUTH COJIEBBIM PacTBOPOM JBa
HEOOJNBININX yYacTKa KOXH (C MATHKOMECUHYI0 MOHETY) — OJUH
Y4acTOK OJIMKE€ K OJHOMY KOHILy, & APYroil — K JAPYromy KOHILY
MBIIIIIBI, TPAMEPHO Ha TPAHUIIE MEPEeX0/ia €€ B CyXOKWIbHYIO YacThb.
3areM, MOIKIIOYNB CHENHAIbHBIE POBOIA OJHUMH KOHIIAMU K BBI-
XOJIHBIM KJIEMMaM aIrmapaTta, a IpyruMu — K 3JEKTpoJaM, IpHUKiIa-
NIBIBAIOT 3JIEKTPOABI K CMOYEHHBIM y4acTKaM Koxku. [locTtenenno mo-
BBIIIIasA MOJIaBaeMOe K TMAIMEeHTY HaNPsDKEHHWE U BKITIOYAs W BBIKITIO-
yasi Ha KOPOTKOE BpPeMsI TOK PYYHBIM IpPEephIBATENEM 3aMETHOE CO-
KpallleHUEe MBIl Ha KaXKJ0€ BKIOueHHE Toka. C 3TOro MOMEHTa
MPeKpaliaoT MOBBIIATh HANpsSHKEHHE TO0JaBaeMOro Ha TMAalMeHTa
TOKa. 3aCeKaroT BpeMs M OTHYCKAT mporenypy 5-10 munHyT, pHt-
MUYECKH MPOU3BOAS BKIIOUCHUE U BBIKIIOYCHUE TOKA PYYHBIM IIpe-
pBIBaTeseM, MPU COOTHOIICHWH BKJIIOYEHHWS W BBIKIIOYCHHS OJUH K
OTHOMY WJIM OJTUH K IBYM CEKYHZIaM.

UYacroTa mpoueayp - exenHeBHas. KommuecTBo - mo 3ddek-
THBHOCTH JICUEHUS H YCMOTPEHHUIO Bpaya.

Jnst yennenns 3pexToB 37eKTpOTepanui B BETEpUHAPUH HUC-
MOJIB3YIOT anmnapathl, NPEANOIaraioue JOMOTHUTEIBHOE BO3ACHCT-
BHE BaKyyMa B MECTE HATOXKEHHS 3JeKTPoI0B (pucyHOK 5). Bakyym-
HBIE TIPUCOCKHA MOXHO TaKKe€ HCIOJB30BaTh ISl YAEPIKaHUS DIIEK-
TPOJOB 0€3 MACTUYHBIX (PUKCUPYIOIIUX JICHT. DTO OCOOCHHO aKTy-
QJBHO MPU HA3HAYCHUU (PUIUOMPOLEAYP KPYITHBIM KHUBOTHBIM B 00-
JIACTH TPYIH, )KUBOTA.

Pucynox 5 —Anmapart [uis 3IeKTpoTepanuy ¢ BAKYYMHBIMH 3JI€K-
Tpomamu Baxo-500
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3TO, B JICHb COPEBHOBAHHUH OT »KHUBOTHOTO 4acTO TPeOyeTcs Mmpoii-
TH AUCTAHIMIO 0e3 IOJDKHOTrO pasorpeBa. Jlioau-aTieTsl HUKOTAA
HE BBIXOJIAT HA COPCBHOBAHUS 0€3 pa3orpeBaroNIuX yIpakKHCHUH
JI0 TUCTaHIMKM W OXJIAKIAIINX YINPAXKHEHUA U PACTIKEK MOCIe
copeBHOBaHMH. Pa3orpeTs cobaky 04eHb JETKO. DTH yIPaKHCHUS
JOJDKHBI 3aHUMATh He OOJbINe MATH — JECATH MUHYT U CO3/1aBaTh
HEKOTOpoe yuarieHue apixanus (y cobakm). IlpemmoxeHsl ciie-
IyIOUIHe yIpaKHEHUS:

Obuwue 0sudicenus:. IPoCTast Xo0a60a, PHICH, JIETKHH Tajoll.

Cneyugpuueckue osudicenusn.

1. 6er pwichio MO KpyTry (HAYMHATE ¢ Kpyra OOJBIIOrO aua-
METpa, a 3aTeM CY)KUBATh KPYTH);

2. IpbDKKH (HECKOIBKO HEOOJBIINX MPHIKKOB);

3. monm3anue (MoJ ckaMeiko# uiu mo Tpyoe).

Cozpesatoujue pacmaxcku.

1. cTost OTBECTH KaXK/Iblii Ta300€ApeHHBIN CycTaB (M30THYB I10-
3BOHOYHHUK B CTOPOHY);

2.CTOsI pa3BecTH TepeaHHe KOHEYHOCTH (COTHYB MO3BOHOY-
HUK);

3.CTOs MOTAHYTH 3a FOJIOBY (PacTAHYTh MO3BOHOYHHK);

4. HakI0HBI (PAaCTSHKEHHE TUICYECBBIX CYCTABOB).

OxJy1askeHue IocCjie COPEBHOBAHMM HEOOXOMMMO IS BOC-
CTAHOBJICHHS MBIIIII M PaccachiBaHHUs MOJOYHOW KUCIOTHI (Bere-
CTBO, KOTOPOE MPHUJAET TBEPAOCTh U OOJIC3HCHHOCTh MBIIIIAM T0-
CJie CHJIBHOTO pacTshkeHus). JKUBOTHOMY paspemiaroT MmpocTo Io-
XOIHTH TATh — AECATh MUHYT MOCIIE COPEBHOBAHUHN, YTO TIO3BOJIS-
€T OBICTPO CHATH OOJIC3HEHHOCTH MBIIIIII.

PacTsaKKH BBITIONHSIOT TIO3/IHEE, HO OHM SBISIOTCS Oojee
Ba)XXHBIM KOMIIOHEHTOM peXuMa cobak — crnoprcMeHoB. OHH He
TOJIBKO MO3BOJISIOT NMPEAOTBPATHTH OOJIb B MBIIIIAX, HO U CHUMAIOT
€€, a TaKXKe SABJISIOTCS XOPOIIUM MOHUTOPUHTOM COCTOSIHUSI COOaKH
W CITy>KaT JIJIs paHHeTO OOHapYKEeHHsI BOBMOXKHBIX Tpobiem. Pery-
JIsipHAs OLIEHKA YPOBHS IMOJABIKHOCTH CYCTaBOB Ballleil coOakH, Ka-
YecTBa M KOJUYECTBA JIBIDKCHUH MOMOTAeT MPEAOTBPATUTh Pa3BU-
THE XPOHUYECKUX HAPYIICHUH.

PACTSKKH 3ATHUX KOHEUYHOCTER

Yembvipexenagvle moluiypl. BHITAHYTH 3a1HUE KOHEUHOCTH Ha-
3a]l ¥ COTHYTh B KOJICHHOM CYCTaBe.
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PacKpBIBAIOT BCEO MHOTOTPaHHOCTh METOJIOB (PYHKIIMOHAIBEHOW Tepa-
T

* rmy0oKoe HaJaBJIUBAHUC

* COMOCTaBJICHNE CycTaBa (COBMECTHOE HAJaBIMBAHHME HAa KOH-

1Bl CYCTaBa)

* Harpy3KH C yTsDKEIICHUEM

* pacTHpaHue ¢ HarpeBaHUeM (TPEKH)

* pacThpaHue C TITyOOKMM HaJaBIUBaHUEM, a 3aTeM IIyOOKHe

MPOTPUOLICTITHBHBIC YIIPAKHEHHSI

* MPBDKKH Yepe3 HU3KUE TPETATCTRUS.

Jlnsg kaxao¥ cobaku MoaOHUpParOT MHIWBUIYATBHBIA PEKUM Jie-
YCHUs, KOTOPBIA MOXKET BKITFOYATE:

* (usnoTepaneBTHUCCKUI M4 (COOaKy KIaayT Ha HEro U Ka-

TAIOT B PA3IMYHBIX HAMPABICHUSX I WHHUIMAIMUA CTATHYe-

CKHX pedIeKcoB)

*  XOXJICHHUE TI0 JICCTHHIIE

* TPEOMOJICHUE MPETSATCTBUI

* TPBEDKKH Ha OaTyTe

* THApOTepanus/IIaBaHne

* TIOJBEINIUBAHUE

*  XOKICHHE BBEPX U BHU3

*  TIPBDKKH

* xo0xap0a 1Mo Kpyry.

7. TEXHAKA ®YHKIIMOHAJILHOM TEPATINHA

BetepunapHblii crienuanucT BCerna J0JDKEH IpelynpexaaTh
BJIAJICNIBIICB JOMAIIHUX XHUBOTHBIX, 4TO, Eciy )KuBOTHOE (Hampu-
Mep, cobaka) cTpagaeTr OT 0COOBIX HAPYIIEHWH M TPaBM, TO MEpPEX
HAYaJIOM CaMOCTOSATEJIHOTO JICUSHHUS JIyUIlle BCETO MONyYUTh COBET
¢usnorepaneBra 0 "momamHuxX 3aHATHAX'. OJHAKO HEKOTOpHIE
IIary BIAJENbIBI COOAK MOTYT NPEINPUHATE M CaMOCTOSTEIBHO
U1 IPO(QIIIAKTUKN BO3MOXKHBIX TpaBM. Berepunap o0si3aH 00y-
YUTH BJAJENIbLIa HEKOTOPHIM IprueMaM (yHKIMOHAIBLHOW TEparnuy,
KOTOPBIE MOKHO BBITIOJIHATH U B IOMAIIHUX yCIOBHUSIX.

CIIOPTUBHBIE 1 PABOYUE COBAKMN.

[MoaroToBka co0aku K COPEBHOBaHUSAM TpeOyeT MHOTHX Ya-
COB TPEHHPOBOK W IpHBEICHHUS cobaku B mopsnok. HecMoTpsa Ha
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Hokazanusg:

Hcnonp3oBanue (apaju3anydu HampaBlIeHO B IMEPBYIO oOde-
penb Ha CTUMYJISALUIO MBI, OOBIYHO COCEHUE C MOBPEKICHHBIM
MYCKYJIOM TPYIIIBl MBIIII BBIMOJHSAIOT MOBBIICHHYIO PaboTy, YTO
MPUBOJHUT K BTOPHYHBIM MpoOsieMaM (pacTs)KEHUIO CBSI30K M CycTa-
BOB, 0OJISIM B CITUHE, TTOBPEXKICHUIO MBIIII H3-32 TOBBIIIEHHON pa-
00Tb1). Dapagndeckuii TOK 3G HEeKTHBEH NPU MBIIICYHBIX aTPOPuUsIX,
napesax W rnapajimyax, a TakkKe MPH aTOHUSAX MPEIHKETYAKOB KBad-
HBIX.

VY cobak 3JEKTPOCTUMYJISIIUIO MPUMEHSIOT MPU HENpaBUIIb-
HOW TOCJICJOBATEIBHOCTH MBIIICYHBIX COKpALICHUH, OOJH, Cyc-
TaBHOM 3¢ dy3un (0TeKe), 3aIIUTHOM MEIIIIEYHOM CIla3Me, aTpodu-
X HEepaOOTAIOUIMX MBI, HEBPOJIOTHUCCKHX aTpO(HIX, IepMallb-
HBIX 513BaX, 3AKUBJICHUH PAa30PBAHHBIX CYXOKHWIHN U TIEPEIOMOB.

VY nomaneit dapaau3aiuio UCHOIB3YETCsA B HEISX Mpoduak-
THKW aTpOQUH MBIIII [UIEYeBOTO W TA30BOTO MMOsca B cliydyae JJIH-
TENIBHOTO COJICP)KaHUS JKMBOTHBIX Ha IOJBELIMBAIOIIEM armapaTe
WINA B YCIOBUSX OTPaHHUYCHHOW MOJBWXHOCTHU MPH TMIICOBAHUM KO-
HEYHOCTEH NP TepesioMax MU pa3phiBe CBA3O0K.

IIpoTuBOnmoOKa3zaHUA:
- BBICOKOE JIMXOPaJ0YHOE COCTOSHHE,
- HapyIIeHNE LENOCTH KOXKH Ha MeCTaX (DUKCAIUH AJIEKTPO-
JOB,
- TIOBBIIIIEHHAS! YyBCTBUTEIHHOCTD JKHUBOTHOTO K DJIEKTpHYE-
CKOMY TOKY;
- OpPraHMYEeCKUE HEOOpaTUMBIE MPOIECCHl B HEPBHBIX MPO-
BOJSIIINX MYTSX WM KOCTHO-CYCTABHOTO ammapara.

1.3.BpICOK0OYACTOTHAS HMITYJILCHAS JJIeKTPOTEPANIUS

DTy pa3HOBUAHOCTH SJEKTPOTEPANMHU HA3BIBAIOT - Aap-
COHBAJIM3ANUA. DieKTpoieucOHas npoueaypa, Koraa Bo3AeiCTBIE
Ha BECh OPTaHU3M WM Ha OTIEJbHBIC YACTH €Tr0 MPOU3BOIAT BBHICO-
KOYaCTOTHBIM DJICKTPOMATHUTHBIM TIOJIEM HJIM KOHJACHCATOPHBIMHU
paspsjgaMi, CO3aBacMbIMH TOKOM BbICOKOro HampspkeHus 200-300
k['1, HampsHKeHWEM TOpPsIIKa HECKOJNBKUX NECSTKOB M COTEH ThICAY
BOJIBT, JIOCTUTAIONIEN COTBHIX NOJEH amiepa, HOCUT Ha3BaHHUE Jap-
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conBanmm3anuu (10 MMEHH aBTOpa 3TOro Meroma (p. y4eHOro
I’ ApcoHBais).

[IpencraBnsier co0oOW OTHOAIEKTPOMHBIA CHOCOO AIIEKTPOTE-
pamuu (prUCyHOK 6).

Pu3MoJOruyYecKoe feiicreme.

B 3aBucuMocTH OT METO/Ia OTITYCKa MPOLICAYPHI NCHCTBUE Me-
CTHOMW JapCOHBAIU3AIINN MOXKET OBITh Pa3HBIM.

[Ipr KOHTaKTHOM CIIOCOOE OTITyCcKa MPOLEAYpPHl B MOBEPXHO-
CTHBIX CJIOSX TKaHEH BCIEJICTBUE JACUCTBUS BBICOKOYACTOTHOTO
ANIEKTPOMATHUTHOTO TTOJISI AJIEKTPOJIA CO3JACTCS TEIUIO M TTOHMKACT-
cs1 BO30YIMMOCTh YYBCTBHTEIBHBIX HEPBOB. biiaromapst atomy mosy-
gaeTcs 0OJCYTONSIONIee ACHCTBIE.

[Ipu nporenype ¢ OAM3KOTO PacCTOSIHHUS BO3HHUKAIOIIEE MHO-
KECTBO MEJIKMX UCKD OKa3bIBAET HEXKHOE paspakaroliee JeHCTBHE -
BBI3BIBAET THIIEPEMUIO KOKU ¥ 00pa30BaHe 3HAYUTEIHLHOTO KOJINYe-
CTBa 030HA. BceiencTBue 3TOro yiydmiaercs MUTaHHE U OOMEHHBIC
MPOIIECCHI B 3TOM y4acTKe.

[Ipu ToueyHOM METO/Ie Ha MMOBEPXHOCTH KOXKH HAa MECTE mepe-
CKaKUBaHHS UCKPHI BO3HUKACT BHICOKAs TEMIIEpaTypa, KOTOpas MpH-
JKATAeT BEPXHUM CIION 3MUEpMuUca.

Annmaparypa. B BeTepuHapHON TMpakTHUKE MNPUMEHSIOTCS
TOJILKO amMapatsl sl MECTHOM HapcoHBanm3aiuu (prucyHok 6). Otu
anmapatbl BMOHTHPOBaHBI B HEOOJBIIONW YeMOIaH. ATapar niTaer-
Csl OT CeTH MEPEMEHHBIM TOKOM. B 3TOM ammapare umeercst MpuUcmo-
cobnenue il yBeaumueHus: 4actoThl ceTeBoro Toka g0 200 000me-
PHUOJIOB B CEKyHTy. TOK C MOBBIIICHHON YaCTOTOW MOCTYIAET B JIPY-
roe MpPUCTIOCOONICHHE, TJIe HaNpsDKEHHWE ero IMOBBIAeTCS 0 He-
CKOJIBKUX TBICSY BOJIBT. TakuM 00pa3oM, Ha 3JIEKTPoJie, HaOI0atoT,
KOT/Ia TIOSBHUTCS BBIXOJHYHO KJIEMMY, IOCTYIAeT TOK, HMEKOIIUI
OOJIBIIYIO YaCTOTY W HaIPsDKEHHE.

MpunamiexxHocTd a8 gapcoHBaam3anuu. Jis  oTmycka
MPOIIEYP JapCOHBAIM3AIMN HEOOXOIMMO UMETh CIICIUATILHBIN TPO-
BOJI C TOJICTOM pe3uHoBOM u3ossueit muHoi 70-100c¢M, aexTpo-
JepKaTes, Habop BaKyyM-3JIeKTpO0B (KOHIEHCATOPHEIX).

Metoauka npoueayp. YToObl OTIyCTUTH NPOLIEAYPY MECTHON
JIAPCOHBAIM3AIIUA BBIOMPAIOT COOTBETCTBYIOIICH (OpMBI BaKyyM-
AIIEKTPOJI M BCTABJISAIOT €r0 B 3JIEKTPOoAoAepkaTenb. [locnennuii mpu
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10T uX paccinabimenre. OHM OYEHB TOJIE3HBI TEpe] WK Tocie (hu3u-
YeCKON Harpy3KH W TPH MPABHIHLHOM BBITIOJTHEHHUH MOTYT OBITH HC-
MOJIL30BaHBI MOCIIE onepanuii win TpaBM. JIroOble pacTsHKeHUS HYX-
HO JIep’KaTh HEMIOABIXHO MUHMMYM 15 cekyHj, nHadye oHH OYIyT
HeapdekTnBHBIMU. OYeHb Ba)KHO, YTOOBI MPOTpaMMa PaCTSDKECHHN
Obl1a 00beAMHEHA C MTPOrpaMMOl (U3HYSCKUX YIIPAKHEHUH.

He ucnonp3oBanue cycraBa ObICTPO MPUBOAUT K KOHTPAKTYPE
(YKOpOUYCHHIO OKpPYKAIOUIMX TKaHEH, Pe3yJbTaTOM Yero SBISCTCS
TYroe ¥ yKOPOYCHHOE [IBIDKCHHE CYCTaBOB M MBIIII) U criaiikam. ITo-
ATOMY IS TPOQUIAKTUKH 3THUX MPOIECCOB MPUMEHSIOT METOIbI
YBeJIHYeHUs] MOABHKHOCTH. B 3TH METOIBI BXOAAT JABMIKCHUS BCE-
ro cycraBa. OTO OYEHb BAXKHO MOCIIE XHPYPTHUECKUX OTepanui, Ko-
I/1a )KUBOTHOE OEpekKeT KOHEUHOCTh WM CyCTaB M3-3a OoJyiel win
ctpaxa nepes; 6omsimu. Takxke Onmarogapsi IPUMEHEHHIO 3THX METO-
JIOB XOPOIIIO MPOUCXOJUT BOCCTAHOBIICHHWE IOCJIE TPaBM. JTH YII-
PKHEHHS HYKHO MPOBOJUTH OYEHH OCTOPOXKHO U KOMQPOPTHO JUIS
MarMeHTa.

[Ipu BoccTaHOBICHUM TIOCTIE TPABM, OCOOCHHO Yy CO0aK, 4acTo
pasBUBacTCsS HApyIICHUE CEHCOPHOIl MHTerpamuu. To ecTh Hapy-
1a€TCsl CIIOCOOHOCTh BOCIIPUHUMATh, BEIOMPATh M TEpEaBaTh HH-
dhopmarmto 06 okpyxkaroreM Mupe. O4eHb BaKHBIM YyBCTBOM SIBIISI-
eTcss mporpuorenus (0T JIaATHHCKOro cjoBa 'cobcTBeHHOE").
OmyieHusi B MBIIIIAX U CycTaBaX BKIIOYAOT PadOTy PEIenTOpOB,
KOTOpBIE TIepenatoT MHQOPMAIIHI0O B TOJIOBHOH MO3r O TOM, KaKyrO
MBIIIIY B KaK COKPATHTh MJIH pacciabuTh, KOTJa U KaKOH CycTaB
COTHYTb, BBINPSIMHUTh VI TOJKHYTh M CXKaTh. JTa HHPOPMAIIUS I10-
3BOJISICT TOJIOBHOMY MO3TY 3HaTh O MECTOHAXOXKJECHUU U JBUKCHHUH
KaXXJIOW 4acTH TeJla B MPOCTPAHCTBE.

[Mocne TpaBMBI WK OIEepanuu y co0aK pa3BUBACTCS TCHJICH-
sl HE WCIOJIb30BaTh WM HE MOJHOCTHIO MCTONB30BaTh MOPAKEH-
HYK0 KOHEYHOCTh. Ecnm cobaka He OymeT MONT0o HCHOIbh30BaTh KO-
HEYHOCTb, Y HeE MOXKET Pa3BUThCS (popMa CEHCOPHOU NUCHYHKITHIH,
KOTOPYIO Ha3bIBAIOT AMCCONMAIINS, T. €. co0aKa IMepecTaeT UCIoIb30-
BaTh KOHEUHOCTh, 320bIBACT O HEW M KOMIICHCUPYET €€ IPYTUMH JCH-
CTBHSMH, KaK OyJITO ee He CYIIEeCTBYET.

JleyeHne nuiccONMANMU TIPEAIONIAracT HMCHOJIb30BaHHE (YHK-
[MUOHANBHOM Tepanuu. VICIONB3yT CIEeIYIONUe MPUEMbl, KOTOPBIC
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KOCTh BHYTPH CyCTaBa), MOOMJIM3AIMS TAKKE YIydIIaeT CMasKy H
[IUTaHUE CycTaBa.

KaxxnoMy mnopakeHHOMY cCycTaBy W HallpaBJIEHHUIO OIpaHU-
YEHHOW MOABMKHOCTH TPHCYL] CBOM MeTol MoOunusanuu. Bia-
JeTIbLBI )KUBOTHBIX (KaK MPaBHIIO, TO OTHOCUTCS K BIaJeibLaM co-
0aK) He JOJDKHBI 3aHUMATHCSl CaMOJEYCHHEM. DTH METOIbI MOXKET
WCTIONB30BaTh TOJBKO IMOJATOTOBICHHBIA (U3HOTEpaneBT, UHAUYE He
n30eKaTh MOBPEXIECHUH, KOTOPbIE TOJBKO YXYy/IIAT COCTOSIHUE JKU-
BOTHOTO. BBIIETISAIOT psifl pa3HOBUIHOCTEH MOOMITH3AITIH.

3agHe-nepenHee AaBJeHHe. J[aBIeHHE NPUKIAIBIBAIOT TI0
OOKaM IO3BOHOYHMKA, YTOOBI CIIOCOOCTBOBATH >KEIAEMOMY OTKPBI-
THUIO WU 3aKPBITHIO COWICHEHMUSI.

Oomee BbITSKeHHe. [[7151 yBENMYEHHs PacCTOSHHUSA MEXIY I10-
3BOHKaMH HCTIONB3YIOT pa3iudHble MeToAbl. OHH 04eHb 3((EKTUBHBI
P IPOTPY3UH TUCKOB M JA€TCHEPATHBHON OO0JIC3HH AUCKOB, a TAKXKE
Ipu OJIOKUPOBAHHBIX COYJIEHEHUSX [I03BOHOYHHUKA.

MaccuBHas MoOuIM3anus cycTaBoB. PotaimoHHy0 MoOuIu-
3aIMI0 CpeHEH M HWKHEW 4acTel CIMHBI BHIIOJIHAIOT IMYyTEM pac-
TSDKCHUSI M HaJ[aBJIMBAHUS HAa OTPOCTKH MO3BOHKOB (MX BBITYKJIOCTH
BBl MOXETE MMOYYyBCTBOBAaTh Ha COOCTBEHHOM MNO3BOHOUYHHKE). C
JIPYrol CTOPOHBI, B OOJIACTH WLIEH, TJE CYIIECTBYIOT CKOJB3SIIHIE
MIOBEPXHOCTH MEX[IY COCEIHHMHU IO3BOHKAMHM, HCIIOJB3YIOT IIOIja-
KHUBAaHUE 110 00EMM CTOPOHaM II03BOHOYHHKA, 3TO CTaOUIM3UPYET
CBSI3KM M OTPaHUYMBAET HEXKEIATENBbHYIO MMOJABHKHOCTD.

Moouanszanus ¢ aBukeHueM. Ha HyXHBIH MO3BOHOK (He-
HOJIBYDKHBIN) OKa3bIBAIOT JaBICHHE, KOTAa co0aka HaXOIHUTCS B
JIBUKCHUU.

MoOuau3auuoHHAsA TEXHUKA ¢ ynpaxHenusimu. Cobaky Bo-
IAT TI0 MaJICHBKOMY KpPYTY, YTOOBI yIy4YIINTh OOKOBYIO THOKOCTB
MTO3BOHOYHHKA, BHUA3 C X0JIMa — 9YTOOBI YIIYYIIUTH OOIIYI0 THOKOCTD
MMO3BOHOYHMKA, BBEPX — JUISl YIYULIEHHUs PacTsKEHUS TO3BOHOYHU-
Ka, 3aCTaBIAIOT IepellaruBaTh 4Yepe3 MPEnsTCTBUSA, YTO TaKkKe
yJy4IaeT THOKOCTh TO3BOHOYHHKA

Eme oaHo#l pa3sHOBUIHOCTBHIO (DYHKIIMOHAJIBHOM Tepamuu siB-
JIeTCs pacTsizKeHue.

PacTspkeHusl yIUIMHSIOT MBIIILBI WIK TPYIIIBI MBI Ha TeJe,
KOHEYHOCTSIX M CycTaBaX, YCHWJIMBAIOT UX COKPAaTUMOCTb U YIJIydllla-
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TIOMOIIA CTICIHALHOTO ITHYpa COSAWHSIO C BBIXOJHOH KIEMMOM
ammapara.

Pucynok 6 —IIpuGopsl ajis 1apCOHBaTH3ALIMH.

HcTounnkamMu TOKa BBICOKOW YACTOTHI IJIsl AAPCOHBAIM3AIUH
CIy’XaT amnmapaTtsl, B OCHOBY KOTOPHIX mosiokeHa uuaes Jlomxa u
lepiia 0 xonebaTenbHOM XapakTepe paspsjia KoHjencaropa. Cyi-
HOCTh 3TOTO METOJa 3aKJIOYAETCsS B CIEAYIOLIEM: €CIU MEIJICHHO
cOMMKaTh IPOBOJHUKH, COCTMHEHHBIE C TTOJIOKUTENFHBIM U OTPHIIA-
TEJNBHBIM 3apSAJ0M JICHJICHCKOW OaHKM WM OOKJIaJKaMH JIF000T0
KOHJICHCATOpa, TO MpHU OMNPEACICHHOM PACCTOSHUU MEXIYy HUMU
MIPOM30IIET pa3ps KOHASHCATOpa B BUAE UCKPHI.

Jlng MecTHOM JapCOHBaIM3allMM  HUCIIONB3YIOT BaKyyMHbIE
AJNIEKTPOIBI, MIPEICTABIISIONINE COOON CTCKIISIHHBIC (PUTYpPHBIC TPYOKH
Pa3IUYHON BETUYUHBI U (POPMBI, B 3aBUCUMOCTH OT WX Ha3HAUYCHHS.
B TpyOKky BmassH METaNTMYECKUA KOHTAKT, COCAMHSIOIIHMICS C TPO-
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BOJHHUKOM TOKa TPY IOMOIIH CIEHHAIBHOTO JJIEKTpOoAepKaTeis U
TOJICTOTO LTHYpA.

B MoMeHT mpuitoskeHUs BAKyyMHOTO 3JICKTPOJIa K Tely OOJb-
HOTO JKMBOTHOT'O TIOJTy4aeTCsi CBOe0OPa3HbIi KOHACHCATOP, OJHOHN 13
00KJIaIOK KOTOPOTO CIY)KHT pPa3psDKCHHBIH HOHW3MPOBAHHBIN BO3-
IIyX, @ BTOPOM — TEJNO XHUBOTHOTO; MEXIY HHMMH HAXOAWTCS CIOU
CTEKJISTHHOTO JTUAJIEKTPUKA — CTEHKA 3ekTpoaa. [Ipu monb30BaHUN
BaKyyMHBIMH 3JIEKTPOJAaMH B MOMEHT TNPOXOXKICHHS B HUX TOJIKA
HaOI0aeTCs  PO30BaTO-(hHOJIETOBOE CBEUCHHUE MHOHHU3UPOBAHHBIX
yacThIl Bo3ayxa. [Ipy BKJIFOUEHUH ammapaTa 3JSKTPOJ, €CIH OH HC-
MpaBHBIH, JIOJDKEH CBETUTHCA TOIYOOBAaTHIM WM  PO30BO-
¢moneToBrIM cBeToM. [Ipy mogHEeceHnr mabIa K 3IEKTPOAY € HEero
MEPECKaKUBAIOT UCKPHI, N3aBas Tpeck. JIMuHy uckphl (CTeneHs pas-
JPAXaroIero AeHCTBUS) YCTAHABIMBAIOT BOJBTPETYJIATOPOM Aarma-
para.

CymecTByeT TpH crocoba OTIycKa MECTHOW JlapCOHBaJIM3a-
1MUY B 3aBUCUIMOCTH OT HEOOXOIUMOCTH:

a) KOHTAKTHBII METOJ, KOT/Ia 3JIEKTPOIOM IMPUKACAIOTCS MO-
BEPXHOCTH Tella U Aep>KaT Ha OJHOM MECTe WM, He OTPBIBast, BOISAT
IO TMIOBEPXHOCTHU KOXKH TI0 OIMPEJICIICHHOMY YJacTKY;

0) MeTom OJM3KOrO PACCTOSHHS, KOT/AA DJICKTPOJ HAXOIMTCS
Ha PacCTOSIHUU 2-3MM OT KOXH HE3aBUCHMO OT TOTO, JIEPKaTh JIX Ha
OJTHOM MECT€ WJIM UM BOIUTH IO OMpECIIEHHOMY y4acTKy. B atom
cIy4yae MEXIy DJEKTPOJAOM M KOXKEH BO3HHUKAET MHOTO HCKp, H3-
JIAIOIIUX HEXXHBIN TPECK;

B) TOUYCYHBIH METOJ, KOTJa 3JIEKTPOJ] HAXOAUTCSA OT KOXKH Ha
paccrossauu 0,5-1 cM 1 Mexay 3IEKTPOAOM U OIPENCICHHBIM He-
OOJIBIIUM YYaCTKOM KOXXH MPOCKAKMBAIOT JUIMHHBIC UCKPBI C CHIIb-
HBIM IITYMOM TpEcCKa.

MHokaszaunwus

- MECTHBIC BOCHMAJIUTEIbHBIE NPOLECCHl, CBSI3aHHBIEC C Pe3-

KO¥ 00JIe3HEHHOCTHIO;

- MJIOXO0 TPaHyIUPYIOIINE PAHbI U S3BHI,

- yAalleHUuE ManulioM,

- TBIIIHO Pa3pOCIINECS PHIXJbIEe TPAHYISIHAMN.
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Bugel 1 MeTomuka (QyHKIHOHAJIBHOH Tepanuu. PyHKIHO-
HaJbHAs TEPAIUs OCYIIECTBILICTCS Pa3IUIHBIMA METOJAMH B 3aBH-
CHMOCTH OT HEOOXOIMMOCTH U BO3MOKHOCTH:

a) TMyTeM CBOOOIHOTO JBHMIKCHHUS JKUBOTHBIX (Ha HEOONBIIIOM
3arOpOKEHHOM YYaCTKE);

0) myTeM J03MPOBAHHBIX JBMKCHHUI Ha MOBOjKe (MPOBOJKA B
Pa3IUYHBIX HAMPABICHUAX);

B) ITyTe€M MACCHBHBIX IBWKCHHU OTAENbHBIX yYacTKOB TeEla
JIeYAIINM IIePCOHAJIOM, KOT/[a TIAIICHT CTOUT Ha MECTe.

Ycnex (yHKIIMOHANBHON Tepanmud BO MHOTOM 3aBHCHT OT
CBOCBPEMEHHOTO Hadvaja MPUMEHEHHUs ce. 3ama3lbiBaHue ¢ (PyHK-
LMOHAJIBLHON Tepanuel 3HAYUTEIbHO CHIDKAET €€ 3(()EKTUBHOCTD.

[Mpu Ha3HAYeHWM W TIPOBEACHUU (PYHKIMOHAIBLHOW Teparuu
HEO00XOJIMMO YYHTHIBATh €€ BIUSHUE HA MATOJOTUYCCKHI TPOIeCcC U
B 3aBUCHMOCTH OT 3TOT'O BEIOMPATH (HOPMY W MHTEHCHUBHOCTD.

Hexotopoe obocTpenne 60e3HEHHBIX SBICHUHN mocie (QyHK-
IMOHATLHOW TEPaNuy HEe JOKHO CIIY)KUTh OCHOBAHUEM IS €€ OT-
MeHbl. C JApyro CTOPOHBI, SIBHOE YXYAILICHHE MATOJIOTUISCKOTO
mpoliecca, MOBBIIIeHHe 00Iel TemmepaTypbl Teina Ha 1° u Ooublie
TpeOyeT BPEMEHHOTO TpeKpaileHus (YHKIIMOHAIBHON Tepamuu 0
YIIYYIICHUS B COCTOSTHUM TCUCHUS OOJIE3HU.

[Ipu COOTBETCTBYIOIIMX MOKA3aHUAX (PYHKIIMOHAJIBHYIO Tepa-
ITUIO TIOJIE3HO M HAJ0 COYETaTh C MECTHBIM ITPHMEHEHHEM Teruia (Tma-
POBOI#A AyIil, TPSI3H, BTUPAHHUE OCTPHIX Ma3ei, Maccax).

OYHKITMOHAILHYIO TEpaIuio cleAyeT MPUMEHATh C Hapac-
TalONIC MHTCHCHBHOCTHIO: WHOTJA PaIlMOHAILHO HAYWHATH C Iac-
CUBHBIX JIBIDKEHUM W Maccaka OOJBHOTO OpraHa, a 3aTeM ykKe Iie-
pEUTH K aKTUBHBIM JBIXKEHUSIM. [IpOIOIKUTETLHOCTh U UHTCHCUB-
HOCTH JIBIDKCHHSI II€JIECO00Pa3HO MMOCTENIEHHO YBETUIHBATD.

Pa3HOBUAHOCTBIO (DYHKIIMOHAIEHOW TEpanuu SBJISCTCS MOOH-
Ju3anus. JTO JBIKEHUE OJHOM KOCTHU OTHOCUTEIBHO Jpyroil. Ona
TIOBBINIAET CKOJIB3SIIINE CIIOCOOHOCTH CYyCTaBa, YTO YBEIUIHBACT €TI0
TTOABMYKHOCTH. MOOMIH3AIHs HEe TOJIHKO BOCCTAHABINBACT HOPMAITh-
HOE TOJIOKCHHUE CyCTaBa U YPOBEHb €T0 MOABIIKHOCTH, HO TaKXKE U
TPEHUPYET CYCTaB IBUTATHCS BO BCEX HANPABJICHHUSIX 0€3 OJIOKHPOB-
kH. I1oCKONBKY CyCTaB IOJIy9aeT MUTAHHUE IIyTEM NIBIKCHUS B OPO-
IICHUST BCEX €r0 MOBEPXHOCTEH CHHOBHATBHOW JKUAKOCTBIO (KHI-
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IIpoTuBonoka3anus. 37M0KadYeCTBEHHBIE HOBOOOPA30BAHMS,
OepeMEeHHOCTh, TSDKENbIE YHIOKPHHHBIE MATOJOTHH, JIUXOPajaKa, Cy-
JIOpOTH, TsDKENble 3a00ieBaHusi KpoBH (MUPOILIA3MO3), 00Iy4eHHE
Ja3epoM Tia3, Hellb3s 00MydaTh IMOCiie HHBEKIIMH KOPTU30HA CBETO-
YyBCTBUTENbHBIE TKAHU U TIOTEPTOCTH.

6. PYHKIHIUOHAJIbHASI TEPAIIUS

[IpuMeHeHNe aKTUBHBIX JBW)KCHUW YXUBOTHOTO WM IACCHUB-
HBIX JBWKCHUH OTACIBHBIX YACTEH JUIsl IeYeOHBIX I Ha3hIBACTCS
(hyHKIIMOHATHHOM Teparnei.

JIBMKCHHS JKUBOTHBIX SBJISIOTCS (PU3UOJIOTHYCCKON HE00Xo-
IUMOCTEI0. [Ipy OTCYTCTBUU WIIM HEJIOCTATOYHOCTH JBHKCHUS BO3-
HUKaeT IeJbli psaJ QYHKIMOHANBHBIX U TPOPHUYECKHX HApYIICHUN:
pasBuBaercst aTpodusi MBIIII, aTOHUS KeTyJKa ¥ KHUIICYHHKA C T0-
CJICIYIOIIMMU 3aIl0paMu, OCIa0IsIeTCss (DYHKITHS CEKPETOPHBIX H DKC-
KPETOPHBIX OPraHoB - MOYEK, KeJie3 BHYTPEHHEH CEeKpeIiH, CIU3HU-
CTBIX U CEPO3HBIX 000JI0YEK, HapyliaeTcs: oOmmii OOMEH BEUIeCTB U
ra3000MeH, pPa3BHBAIOTCS PA3JIMYHBIE TPOQUUECKUE PACCTPONCTBA
MoTeps TACTUYHOCTH KOXH, OJIeCKa MIepCTH, nmporudanue u aedop-
MaIysi CyCTaBOB H T. JI.

OyHKIMOHANIEHAS Tepanusl SBISETCS YaCThI0 KOMILICKCHOM
CUCTEMBI JICUCHUS, HATIPAaBICHHON HE TOJILKO Ha BO3JIEHCTBHE Ha OT-
JieNbHBbIe OONBHBIC YYaCTKU Teja JJIsi BOCCTAHOBIICHUS MX (DyHKIHH,
HO U Ha BECh OPraHU3M B IICJIOM, HA MOJHITHE TOHYCa BCErO opra-
HU3Ma " ero cucteM. [1oaTomy MeTonbl (HYHKIIMOHAIBHON Teparmuu
SIBIISTFOTCSL HE TOJIBKO JICUEOHBIMH, HO M MPODMIAKTHYECCKUMHU MEPO-
MPUSATHSIMU.

MecTHOe BO3ACHCTBAE TPHUEMOB (DYHKIIMOHAIBHON Tepamnuu
TpeOyeTcs s yCKOPEHUs pacCachlBaHUS CEPO3HBIX JKCCYAATOB U
OCTaTOYHBIX TPOJYKTOB BOCIAJICHUS; TPENyNpexaeHus o0pa3oBa-
HUS (PUOPO3HBIX CIACK W AHKUIIO30B; YCUIJICHUS PETapaTHBHBIX MPO-
IIECCOB TIPH TEeperoMaxX U PaHCHHUSX MSATKUX TKaHEH, BOCCTAHOBIIC-
HUS DJACTUYHOCTH KAICYJISPHO-CBSI30YHOTO M CYXOKHIILHOTO arima-
para; yuydiieHus MATaHus U (HU3HOIOTHYECKONW (DYHKIIUU MBI U
JIPYTHX TKAaHEBBIX AJICMEHTOB.
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1.4.1lepemMeHHbBIii TOK

B ommmume or mocrostHHOrO (raabBaHMYECKOTO) TOKA IIEpe-
MEHHBIH TOK HEMPEPHIBHO M3MEHSET BEJIMYMHY W HAIpaBICHHUE, T.€.
M3MEHACTCS MOJSIPHOCTD Ha MOJIF0CaX reHepaTopa.

B 3aBHCHMOCTH OT KOJIMYECTBAa H3MEHCHUH JIEKTPOMArHHUTHO-
'O TOJISL B OJIHY CEKYH/y pa3jInvaroT MepeMEeHHbIC TOKH HU3KO# Yac-
TOTBI (IIECATKH M COTHH TEPHOJOB B CEKYHIy) M MMEPEMEHHbBIE TOKH
BBICOKO# 4aCTOThI (COTHU THICSY U MHUJUTHOHBI IEPHUOJIOB B CEKYHTY).
B mocnenHue rofbl B KIMHAYECKON MPAKTHKE HAILIA MPUMCHEHHE
TOKH YJIbTPaBBICOKOW 4acToThl (10 300 MJIH. TIEPHOIOB B CEKYHITY).
[TepeMeHHBIH TOK UCIOIB3YIOT KaK JUIs SJIEKTPOIUarHOCTHKH, TaK U
JUTS SJIEKTPOJICUCHUSI.

DJIEKTPOMAarHOCTHKA — UCCIISIOBAHKE DIICKTPHUECKOM BO30Y-
JMMOCTH HEPBHO-MBIIICYHOTO armapara. JJIEKTPOJeYeHHe — METO/
MPUMEHCHHUS UMITYJIbCHOTO TOKA ISl PA3BUTHS MBIIIIII.

1.4.1.9nexkTpoauaTepmus.

DTO Takas dJIeKTpojedeOHas mporeaypa, Koraa mpy MoMOIIH
6bICOKOYACMOMHO20 MOKA OOINBIION CHJIBI MPOU3BOJIAT TIIYOOKOE
MPOrpeBaHUe TKaHEW, HAXOJSAIIMXCS MEXIY ABYMS JIICKTPOJAMU
(pucynok 4).

duszuojJormyeckKkoe feidcrpue.

OmHO W3 TNAaBHBIX (DM3UOJIIOTUYESCKUX JCHCTBUN JMATSPMHH
SBIISIeTCS. 00pa30BaHUe BHYTPUTKAHEBOTO TEIUIA IMOYTH Ha BCEH TITy-
OuHe obiacTy Tpoueaypsl. BenencTBre 3TOro BO3HMKAET aKTHBHAS
TUIEpEMUs], YCUIINBAIOTCS BHYTPUTKAHEBBIC XMMHUYCSCKUE OOMEHHBIC
MPOIECChl. YIydIlaeTcs MMTaHue TKaHel. Y CroKanBaTcs OOIeBbIC
OIYIICHUS. YCHIIMBAIOTCS TPOIECChl PACCACHIBAHUS MATOJIOTHYC-
CKHX TKaHel. Yirydrnaercs iuMpooOpaiieHue.

Ammaparypa. J[ns auatepMud MPUMEHSIOT anmapaThl pas-
JMYHOW KOHCTPYKIMK CTalmoHapHoro tuma (pucyHok 4). Paboraror
OHU OT CETH TIEPEMEHHOI'0 TOKa. ANMapar yCTpOeH TakK, 4TO B HEM
MEPEMEHHBIH TOK MPHOOPETAET OOJBINYIO YaCTOTy (HECKOIBKO COTEH
TBICSY TIEPUOJIOB), TEM CaMbIM OH CTAHOBHTCS Oe30macHbIM. Ha BbI-
XOJHOU KiIeMMe cTalioHapHbii amnmapar gaet 200—250BobT ¢ cu-
noii Toka 3—4 ammepa. BenuurnHa mojgaBaeMoro Ha manueHTa Ha-
MPSDKEHUST YPaBHOBEIIIMBACTCS PETYISATOPOM THIA TOTEHIIMOMETpA.
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Cuna TOKa, NMPOXOJSIIET0 Yepe3 TeJO IalHeHTa, KOHTPOJIUPYETCS
aMIIepMETPOM, HMEIOLIMMCSI Ha ammapare.

Ipucnocodaenus s auatepmum. YToOBI OTIycKaTh Mpo-
Heaypy auatepMuu, TpeOyroTcs Bce Te K€ MPUCHOCOOJICHHs, YTO U
JUIsl TajbBaHM3anuM (MIPOBOJA, 3aKHMBI, DJIEKTPOJbI, PE3HHOBBIN
OMHT, MEIIKH C TIECKOM, BAaHHOYKA), HO, KPOME TOTO, eIlie HeoOX0au-
MBI 3MEKTPOIBI Gombiiero pasmepa: 8 200—300cm®. ITo naer BO3-
MOXHOCTh IPOM3BOJUTH TPOLEAYPY IPOTPEBAHUS 3HAYUTEIHHO
OONBIINX IUIOMIAJCH TeJIa B CHITy 3HAYUTENILHOM MOIIHOCTH ammapa-
Ta (pUCyHOK 4).

Jng cMaunBaHUS TIOBEPXHOCTU TeJla MPHUMEHSIOT MBUIbHBIHA
CIHPT WM MBUIbHYIO BoAy. [Ipumenenne ruapoduibHbIX TPOKIAI0K
NpU AUATEPMHH He TpeOyeTcs.

Metonuka npoueayp. Ilpoueaypsl auatepMun MOXHO TIPH-
MEHATHh Ha JI00OM ydYacTKe Tela, MOJb3YsICh TEMH XKe TpeMs CIIOCO-
0aMH pacIOJIOKEHUS IEKTPOOB, KaK U NPH TanbBaHu3anmu. B 3a-
BUCHUMOCTH OT HEOOXOOUMOCTU BBIOMPAIOT MOMEPEYHO-TIPSIMOE, TO-
HepeYHO-IMarOHANbHOE WM K€ TPOAOJIBHOE PACIOIOKEHHE DIIEK-
TPOIOB. Pa3Mepsl 2J1eKTpOA0B MPH OTIYCKE MPOIEAYPhl Ha KOHEYHO-
CTH C IMOMEPEYHO-TIPSAMBIM PACHOJIOKEHHUEM DJIEKTPOJa IOJDKHBI
OBITh TAKUMH, YTOOBI Kpasi ux He ObuTH Ommke 2,5-3cm. [Ipu cmaun-
BaHWU KOXXH MBUIBHBIM CIHPTOM HWJIM MBUIBHOW BOXOW B MecTax
¢uKcanuy 3JEKTPOAOB HAJO0 CIIEAUTH, YTOOBI MEXIY CMOUYEHHBIMH
Y4acTKaMH OCTaBAJIMCh CyXHe MPOCTPAHCTBA C 00X CTOPOH B 2,5-3
CM.

Ha KOHEeYHOCTSIX 3JIeKTPObl (GUKCUPYIOT PE3NHOBBIM OMHTOM,
Ha BEPXHHMX y4YacTKax TyJOBHUIIA, KpoMe OMHTA, MOJB3YIOTCS MeIl-
KaMH C TIECKOM.

Bri6paB TpebyeMoro pasmepa dJIEKTPOIbI, MX HAJA0 3aKPEIHThH
3aKMMaMH Ha OJHOM M3 KOHLIOB IPOBOAOB, UAYIINX OT BBIXOJHBIX
KJIEMM anrmapara. 3aTeM CMayMBalOT KOXKY Ha MECTe HpOUEAYpbI 1O
pa3Mepy 3MEeKTpoaa U GUKCUPYIOT 3JIEKTPOJIBL.

[Tepen Ha9aOM OTITyCKa MPOLEAYPHl HEOOXOANMO pacCUnTaTh
KOJIMYECTBO TOKA, KOTOPOE MOYKHO HPOITyCKaTh Yepe3 3TOT y4acTOK
Tena ¢ BEIOPAHHOTO pa3Mmepa ekTposa. IImoTHOCTE ToKa mpu ana-
TepMuE GepyT B cpemHeM 5 Mummamiep Ha 1 cm?. ITostomy, dem
0oJbIlle pa3Mep BEIOPAHHOTO AJIEKTPOJA, TeM OOJIbIIe O0IIee KO-
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Pucynok 28 —Anmnapar kBantoBoii Tepanuun PUKTA

IMoka3anusi. BpOHXOMHEBMOHMUM, MAacCTUThI, 3HJAOMETPUTHI,
0O0JIE3HU KOXH, MOCIICOTNICPAIIHOHHBIC PaHbl, APTPHUTHI, MTOBPEKICHUEC
CYXOXKUJIMU U CBS30K, CHIIBHBIE OTEKH, OOJIM, KOHTPAKTyphl, HaJU-
yre pyOIlOBOIM TKAaHU, MBIIICYHBIN Cla3M, MOBBIIIEHHOE KPOBOOO-
parieHue, reMaTOMBI U Jpyryue O0Je3HH, IepedeHb KOTOPBIX Helpe-
pBIBHO pacTeT (pucyHok 29).

- - i
Pucynok 29 —Hcnons3zoBanue annapata PUKTA
B BETEPUHAPHOMN MPAKTUKE
Bce Gombliee pacrpocTpaHeHHe NPUHUMAeET Ja3epHas aKy-
MYHKTYpa (CTUMYJISALUS aKyNYHKTYPHBIX TOUYCK).
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Jlazeporepanuro eiie Ha3plBAIOT KBAHTOBAs TEpaIus, KoTopas,
KakK JIe4eOHBI IpHeM, MOXKET BO3JCHCTBOBaTH HGa OPraHU3M JKH-
BOTHBIX JABYMsI crocobamu. MOKHO HEMOCpeACTBEHHO 00paboTaTh
MOpa’kKeHHbIE 30HBI WJIM MPOEKIHI0 OOJBHOIO OpraHa Ha KOXe >KH-
BOTHOTO. Takoi crmoco0 IMPHUHATO HAa3bIBAaTh 30HAJbLHOH KBAHTOBOM
Tepanueii. Bropoit myTs BO3meHCTBHS Ha OOJBHOE JKUBOTHOE OCY-
LIECTBIIACTCS] KBAHTOBOW OOpabOTKON OMONOrMYecKH aKTUBHBIX TO-
YeK, OTPAKAIOIIUX COCTOSIHHE TOI'O WJIM MHOTO OpraHa WM CUCTEMBI.
OTOT c1ocob HOCUT Ha3BaHHE KBAHTOBOI MYHKTYPHbI.

MarnutonHppakpacHble Jla3epHbIe TEpaNeBTUYECKUE amapa-
o1 (MUJITA-MB) co3paloT MMIyJIbCHOE HEKOTEPEHTHOE HH(pa-
KpacHOE JIa3epHOE H3JIyueHHE, IIyJIbCUPYIOLIEEe LIMPOKOIOIOCHOE
Jla3epHOE U3Iy4YEeHHE, MYyIbCUPYIOINN KPacHBIN CBET U MOCTOSHHOE
MarHMTHOE TOJIE.

NmnynbcHOE na3epHOe U3llydeHue IyOOKO NMPOHUKAET B TKa-
HHU ¥ OKa3bIBaeT MOIIHOE CTUMYJHUPYIOILIEe BO3JACHCTBUE HA KPOBO-
oOpamieHne, MeMOpaHHBIH M BHYTPUKJIIETOUHBIH OOMEH BEIIECTB,
aKTHUBU3UPYET UMMYHOKOMIIETCHTHBIE CUCTEMBI, peryIupyeT ropMo-
HaJIbHYIO cucreMy. [lox ero BIMSHHUEM H3MEHSIOTCA KJIETOUHBIE
MeMOpaHbl M BHYTPUKJIETOUHBIE 00pa30BaHysl, YTO MPUBOAUT K yCH-
JICHUIO OCHOBHBIX OMOPHEPreTHYECKHX MPOLECCOB. JTO 3aIyCKaeT B
OpraHu3Me KackaJl PeryJITOpHBIX peaklUi opraHu3Ma, 3a cueT Ko-
TOPBIX OKa3bIBaeTCS BBIPAKEHHOE pereHepaTtuBHOE, 00e300JMBaro-
miee U NPOTHBOBOCHAIUTENBHOE AeicTBHE. VIMIylbcHOE HeEKore-
peHTHOE MH(pPaKpacHOe M3Iy4YeHHE JCHCTBYeT Ha pa3iuyHble ped-
JICKCOT€HHBIE 30HBI, OKa3bIBasi MOIIHOE FapMOHU3UPYIOLIEE BO3JEH-
CTBHE Ha TOHYC HEPBHOM cucTeMbl. Ilynbcupyromuil KpacHbIN CBET
YMEHBIIAET MHTEHCUBHOCTh BOCHIAJIMTENBHBIX HpolieccoB. IlocTosH-
HO€ MarHUTHOE I10JI€ CO3/aeT YHEPreTHUYECKYIO 3alUTy OpraHu3Ma
OT BpEIHBIX BO3ACHCTBUIN OKpYKatome cpeapl. Bece manubie dakTo-
pBI, eHCTBYSl COBMECTHO (CHMHEPTMYHO) M B3aMMHO YCHJIMBAs JIPYT
npyra, o0yciasiauBaroT 3h(HEeKT KBAHTOBOM TEpaIliu.

B pesynbraTe B TKaHAX M OpraHax IOBBIIIAIOTCS CKOPOCTb
KPOBOTOKA, DHEPrOEMKOCTh KIIETKH, HOPMAIM3YIOTCSI OOMEHHBIE
IIPOLIECCHI, YCKOPSIETCS BBI3JJOPOBICHUE KUBOTHOTO.

Jl1g ucnonb30BaHus B BETEPUHAPHONW MEAMLIMHE IPEAJIOKEHBI
ammaparbl KBaHTOBOW Tepamuu «CHar», PUKTA 04/4M21) u
04/4M2211) (pucyHok 28).
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4eCTBO TOKA, KOTOPOE MOXHO naBath (Ha 100cm? - 500 MA, ra 400
cM? -2 amrepa).

Korza Bce roToBO, py4Koil BOJIBTPETYIIATOPA MOCTEIICHHO yBe-
JMYMBAIOT MOJaBacMOe Ha MalueHTa HanpspkeHue. [Ipu sTom HeoO-
XOJMMO CIIEIUTh 32 TIOKA3aHUSIMHU CTPENKH aMmrepMmerpa. Kak Toibko
npubOp MOKAXKET PacueTHOE KOJIMYECTBO TOKA, 3aCEKAIOT BpeMs M
OTIYCKAIOT MPOLEYPY.

Bpems mpornerypbl 3aBUCHT OT TOJIIMHBI TKAaHEH MEXTY dIIEK-
TPOJAaMH. Ha KOHEYHOCTAX OOBIYHO naroT Bpems 10-15 muuyT, Ha
ocTanbHBIX y4yacTkax Tena — 15-20munyt. [Iponenypsl Ha3HavaroT
eXEAHEBHO WJIH Yepe3 JeHb. Ob11ee KOIMIecTBO MPOLEenyp - B 3aBU-
CHUMOCTH OT Pe3yJIbTaTOB JICUCHHS 110 HA3HAUCHUIO JICUaIlero Bpaya.

Hoxazanmsa.

V KMBOTHBIX JJHATEPMUIO MPUMEHSIOT TPH CaMbIX Pa3THYHBIX
3a00JIeBaHUSX, MIPH KOTOPBIX MMOKA3aHO MPUMEHEHUE TeIia Jis pas-
pelleHrs BOCTIAIMTENLHOTO MPOoIecca MM 00JIEYTONSIONIETO ASHCT-
BUSI; B YaCTHOCTH IIPHUMEHSIIOT TIPH:

- TIpU TCHJCHUTAX, TCHAOBarMHWUTAX, apTpPHUTaX, HEpUAPTPH-

TaX, HAJIPhIBAX M PACTSDKCHUSAX CYXOXKIITUHA U CBSI30K,

- HaJIM4Ue BOCTIATUTEIILHBIX HHPHIBTPATOB,

- MHO3HWTaX;

- MHAJTHH,

- HEBPAJITHH.

IDIporTuBonoka3zaHuM:

- TIOBBINICHHAS! YyBCTBUTEIBHOCTD )KHUBOTHOTO K JIHATEPMUUE-

CKOMY TOKY;,
- HaJIMYUE CBEXHX CCAJWH, LApPANHH, THOHHO-THUJIOCTHBIX
MPOLIECCOB HA MeCTe (PUKCALIMH DIICKTPOJIOB.

1.4.2 KopoTkoBoHOBasi nuatepMusi (HHIYKTOTepamnus)

JleueOHBINM METOM BO3ACHCTBUSA BBICOKOYACTOTHBIM MEPEMEH-
HBIM HaBEJEHHBIM MarHWTHBIM mojeM (induct — maeenmenue, terme
— Ttemno). B 60 — 70rT uMCmoap30BaIy JaMITOBBIE CTAllHOHAPHBIE
ammaparthl, UCTONb30BaHUE KOTOPBIX MPEANOJIaraio crupaiecodpas-
HOe 0OMaThIBaHHE YaCTH TeJia JKUBOTHOIO KabelieM, uepe3 KOTOPbIi
MPOIYCKAIN JJICKTPHUYECKUI TOK. IMEHHO 3TO MO3BOJISUIO CO3/1aBaTh
AJIEKTPOMArHUTHOE MOJIC BBHICOKOHM YacToThl. OJHAKO 3TH ammaparsl
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ObUTH HEYZIOOHBI B CBOEM IPUMEHEHHUH, TAKXKE ITPUCYTCTBOBAJI BBICO-

Pucynok 7 —Anmapat 1is HHAYKTOTEepauu
npuMeHsiBIuiics B 60TT.

CeromHsi Il MHAYKTOTEPANMH HWCIOJB3YIOT CTAaIlIOHAPHBIE

anmnaparsl, KOTopble 0ojiee YI00HbI U 0€30MacHbl B UCIOJIBL30BAHUH
(puc. 8).Yacrora kosnebanuii Toka cocrasisier 13,56MI 11 1 BbIIIE.

\

Pucynok 8 —AmnmapaT 111 KOpOTKOBOIHOBOM nuatepmuu BTL-21.
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ot 2 10 4 muH. JlaMna ocHaIllleHa BCTPOCHHBIM TaliMEpOM, KOTOPBIH
MOAeT CUTHAJBI KaXK/Ible 2 MHH.
Lenebunsrii myu “buontpoHa” oka3bIBaeT:

- Ooneyromsroniee;

- TIPOTHBOBOCTIAIUTENIBHOE,

- MMMYHOKOPPHTHPYIOIIEe;

- TPOTUBO3YAHOE JACHCTBHE;

- yIy4maeT MUKPOIHPKYJIISIIHNIO,

- pereHepanuro TKaHei.

Iloxka3anus:

- 00JeBOW CHHIIPOM;

- 3a00JICBaHUs KOKH: HEHPOACPMHUT, IK3EMa,

- OCTPBIC U XPOHUYECKUE PAHBI, 0KOTH, TPODHUESCKHE SI3BBI;

- OCTpbIe ¥ XpOHHYECKHE BocmaneHus (HerHOiHbIe) 3a0071e-
BAHUSI. PUHUTBI, TOH3WUTUTHI, OPOHXUTHI U T.1.;

- 3a00NIeBaHMs OMOPHO-IBUIATEIBHOIO armapara: apTpo3bl,
TpaBMaTUYECKUE MTOBPEXKICHHS MBIIIILI, CBSI30K, FEMaTOMBI, Iie-
PEJIOMBI H T.JI.

IIpoTuBonoKa3aHus:

- OCTpbIE THOWHBIC 3a00JICBaHNS,

- CKJIOHHOCTB K KPOBOTCUCHHSIM,

- 3JI0KAYeCTBCHHBIC HOBOOOPA30BAHUSA W JOOPOKAYCCTBECH-
HbIE C HAKJIOHHOCTBIO K POCTY.

5.JJABEPHAS TEPATIUSA

HoBbIit MeTOm Tepamud, OCHOBAHHBIA HA HCMOIb30BAHHH
KBaHTOB JIa3epHOTro u3inydeHus. CI0BO «ia3ep» O03HadaeT "yCHICHHUE
cBeTa IyTeM CTHMYyIWpOBaHHO#M osmuccun wu3nydenus” (“Light
Amplification by Stimulated Emission of RadiationTjepanestude-
CKHE JIa3ephl "XOJIOMHBIC', OHHM HCHOJB3YIOT SHEPTHUI0 HU3KOTO
ypoBHsl. OHM JIeHCTBYIOT Ha NUM]Y, KpOBOOOpalleHHE, HEPBHYIO
CHUCTEMY, YCKOPSIIOT 32)KUBJICHHUE paH WM IOCICONEPAIMOHHOE BOC-
cTaHoBlcHHUE. X Takke UCTOMB3YIOT ISl CTHUMYJISIUN aKyMyHK-
TYPHBIX U MYCKOBBIX TOYECK.
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1 2 3
JlapuHrHUT, pUHHUT 2-3 6
Panbl 1 2-4
Pactsbxenue cBs30k 2 6
PyOrst 1-2 4
CcanuHbl 2 4
Y1uubbl ¥ TpaBMbI CyCTaBOB 2 4-6
DpoHTHUT, raMOPUT 2-3 6
OK3eMbl 1-2 4
Iuctur 2 6-8
S13BbI, AuabeTHYECKUE TaHTPEHBI 1-2 4-6
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Pucynok 27 —IIputop «bAOIITPOH 2»
Jlamma (pucyHOK 27) yCTaHABIMBAeTCS HA PACCTOSIHUHU TIPH-
MEpHO 5 CM OT MOBEPXHOCTH KOXKH, U KKIBIH yU4acTOK 00JydaeTcs
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JleficTByIOIMM HadaioM SBISETCS JIEKTPOMATHMTHOE ToJje
BBICOKOW YacCTOTHI, BOHHKAIOIIIEE BOKPYT WHAYKTOpa — Kalens, Ha-
JIO’)KEHHOTO crupansio 6 usnyuamene. 1o BIusHUEM 3JIEKTpOMAr-
HUTHOTO TIOJISI B TKaHIX 00pa3yroTCs BUXPEBBIC TOKH, 32 CYET KOTO-
PBIX BO3HUKAET 3HJ0TeHHOE Teruio. CaMm M3Iydareinb MOXKHO HaIpaB-
JATh Ha JIOOOW y4YacTOK Teia JKWBOTHOTO, KOHTaKT MEXIy HUM U
JKUBOTHBIM OTCYTCTBYET.

Hoxa3zanus: HedpuT, THEBMOHUH, TTOOCTPHIE U XPOHUIECKIE
BOCIAJICHUSIX CYCTaBOB M Jpyrue 00Jie3Hu (CM. IICKTPOAUATEPMHIO).

I[IporuBomoKa3aHus. 3J0KAYECTBEHHBIE HOBOOOPA30OBAHMS,
THOWHBIC TIPOIECCHI, 0OJIC3HU KPOBH.

1.4.3.YBU - Tepanus

YBU-Tepanus - npoueaypa, Korja mpu MOMOILIU YJIbTPaBbI-
COKOYACTOTHOTO 3JICKTPOMATHUTHOTO TOJISI TIPOU3BOIUTCS TITyOOKOE
MPOrpeBaHue TKaHEH, HAXOAIIMXCS B MEKAIEKTPOJHOM MPOCTPAH-
CTBE.

Buouaormuu4ec koe aedcrBHUE YBUY-
sHeprumu. IlogneiicteueM YBU-3HEpPTUM B TKaHAX KUBOTHO-
ro OopraHuszMa o0pa3yeTcs 3HAYUTEIBHOE TEIUIO, B PE3YyJIbTAaTe YETro
pacIupsrOTCsl KPOBEHOCHBIE COCY[IbI, MEIIKHE COCYABI B PaCIINpEH-
HOM COCTOSIHUH OCTArOTCs B TeueHue 2-3xX qHel. Bee aTo cmocobct-
BYeT YIIYYIIEHUIO TUTAHUS TKaHW, YCHJIMBAIOTCS IPOIECCHI pacca-
CHIBaHHMS MATOJOTHYECKUX TKaHel. [loHmkaeTcss KpoBSHOE JaBJICHUE.
Oomenpuznano Ooneyroistoniee Aeiicteue YBUY. Kpome srtoro,
YBY o6namaeT OaKTepUIMIHBIM B 0aKTEPHOCTATHYCCKUM JCHCTBH-
eM.

Oxa3pIBasi PHEPTUYHOE [IEHCTBHE HAa BETETATHBHYIO OJHIOK-
pUHHYIO cucTeMy, Y BU NMpuBOAUT K N3MEHEHUIO U OOMEHHBIX (DyHK-
LU B OpraHu3Me.

B ocHoBe TepameBTMueckux cBoiictB YBY nexuT cmoco6-
HOCTH €r0 M3MEHATh (PYHKIMH SHAOKPHHHON M BETE€TATHBHON HEPB-
HOW CHCTEMBI, a TaKXKe QYHKIIMOHAIILHOTO COCTOSHHUSI (PH3HOJIOTHYC-
CKOH CHCTEMBI COCIUHUTENLHOW TKaHU. [lyTeM perynmpoBaHus ma-
TOJIOTUYECKH HAPYMIEHHBIX (PYHKIWUHA 3TUX CHCTEM MPOUCXOAUT
Brussare YBY u Ha QyHKIME qpyrux opraHoB. [IpumenstoT s je-
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YeHHs Mape3oB, mapannyeil (eciiv HeT HeOOpaTHMBIX OPTaHHMYECKUX
WU3MEHEHHUH), IPH aTPOPHSIK MBIIIII.

Crnenudurueckuit 3¢ ¢dexT Bo3ACHCTBHISI BRICOKOYACTOTHBIX TO-
ned HanboJiee ONIyTUM TIPH YJIBTPAYaCTOTaX M COCTOUT BO BHYTPH-
MOJIEKYJISIPHBIX (PH3UKO-XMMHYECKUX TPEBPAIICHUSX M CTPYKTYp-
HBIX TMEPEeCTPOUKax, MOTYIIMX HM3MEHATHh (DYHKIIMOHAIBHOE COCTOS-
HUE OPTaHOB M TKaHEH opraHu3Ma.

Pucynok 9 —Cranuonapusiii anmapat TepmaTyp 200

Annaparypa. B Hactosmiee Bpemsi anga YBU-tepanuu npu-
MEHSIOT ammaparhbl IEPeHOCHBIE U CTallMOHApHBIE. PaboTaroT oHU OT
CETH TIepeMeHHOro Toka. [lepeHOCHBIN anmapaT UMeeT He3HAUNUTEIb-
uyto momuocth (40 Barr) (pucynok 10). CranmoHapHbIe ammapaThl
umeroT mMormHocTs 250-300BarT (pucynok 9)B ornmume oT auatep-
mun YBU-anmapat maet He BBICOKOYACTOTHBIM TOK, a 3JIEKTpOMar-
HUTHOE ToJie, oOpa3yromieecsi MeXIy KOHJIECHCATOPHBIMH ILIACTHH-
kamu (pmexTpomamu). Ilpu YBU-tepanuu npHKOCHOBEHHE HE3aIlld-
IICHHBIX 3JICKTPOJOB K MOBEPXHOCTH TEJIa KUBOTHOTO MOXKET BBI-
3BaTh OECIIOKOWCTBO, BCIICJACTBHE MECTHOTO DPAa3IPaKCHUS KOXKH U
JTaXKe JTOJITO HE3aKMBAIOIINN 0KOT. DTO M BBI3BIBAET HEOOXOTUMOCTH
M30JIAIMH DJICKTPOIOB (M30JISIUA: PEe3UHA, CTEKIIO, TIACTMAcCa).

Metoauka mpouenyp. Otnyck nponenyp YBU-repanun Ha
JMO00OM ydYacTKe Tella >KMBOTHOTO TPOM3BOIAT IBYMsI CIIOCOOaMH.
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DaKkTOpHI BO3EHCTBUSA:
- JJIEKTPOMArHUTHBIE BOJIHBI,
- TETUIOBOU (hakTop,
- MexaHW4eckuil (hakTop (IaBieHHE CBETOBOTO MOTOKA),
- (akTopbl, 00YCIIOBJIICHHBIC CBOWCTBAMHU CaMOI'0 OMOJIOTH-
4eCKOro 00beKTa: onTndeckrue PakTopsl (k03D OUIMEHT OTPaKEHHS),
K03 PHLMEHT TpoITycKaHusl, KOOQPHUINUEHT TOTTIOLICHUS.

JleyeOHoe neiicTBHE

[Tox BIMsAHUEM MOMSIPU30BAHHOTO CBETA YBEIUYMBACTCS HEP-
TeTHYECKAash aKTUBHOCTh KJICTOYHONH MEMOpaHBI, MPUBOJSATCS B JCH-
CTBHE pereHepanroHHbIE MPOLECCH, MOTJIOMEHHEe KHUCIOpOoaa TKa-
HBIO YBCIIMYMBACTCS, B MUTOXOHJIPHUSX KJICTOK IOBBIIIACTCS OHO-
SHEPreTUYECKUN MOTCHIIHAI.

ITonsipuzoBaHHBIN CBET OKa3bIBaeT NPSIMOE BO3JCHCTBHUE Ha
HEpBHBIE OKOHYAHUS, SHEPreTHUECKHEe KaHAIBI U HEPBHYIO CHCTEMY,
CTUMYJIMPYET UMMYHHYIO CUCTeMy. TakuM o0pa3oM, CBET BBI3BIBACT
W3MEHEHUS B OpraHu3Me Ha Pa3InyHBIX YPOBHSX.

DNEeKTPOMArHUTHBIE BOJIHBI  CBETOTEpAaNnuu  OJarompHsTHO
BIIHMSIOT HA UMMYHHYIO CUCTeMY (32 CuéT akTuBaruu T-TUMQOIUTOR).

OcHOBHBIE pPeXKUMbI MCNOJIL30BAHNS JaMnbl “ buonTpon”
MPH Pa3JINYHBIX 3200JIeBAHUAX:

KommgectBo cean- JImATEeIbHOCTD
Ioxazanus
COB B JICHb CeaHca, MHH.

1 2 3
Abcrecch 1-3 4-6
Anneprus 2-3 4
ApTput Ta300eJpEeHHOr0 CycTaBa 2 8
bonesuu necen 2 4-6
Bypcur 2-3 6
KoHBIOHKTUBUT 1-3 4-6
Otur 2 6-8
[eprieTHyecKe My3bIPbKH 2 4
Bpouxut 2-3 6
MBpliie4HbIE CYI0pOrd 2 6
Hapymenus BoaocsiHOro nokposa 1 6-8
Oxxoru 2 4-6
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BuontpoH (pucyHok 27) sIBISIETCS HCTOYHUKOM MOJIMXPOMa-
THYECKHX TIOJISIPU30BAHHBIX HEKOTEPEHTHBIX 3JIEKTPOMAarHUTHBIX
BOJIH cBeta ¢ uinHHOM BonHbl 0T 400 10 2000HaHOMeTpOB (BCE BU-
JIMMbIC U KOPOTKUE HH(DPAKPACHBIC JTyUH).

Pucynok 25 —Ilonsipuzanms myTeM OTpa)KeHHs CBETA.

[Monsipu3arys JOCTUraeTcst 3a cuet oTpakeHus (pucyHok 25),
B UTOTE, BCE BOJHBI IBHXKYTCS B MAPAUICIIbHBIX TIOCKOCTSIX.

[MonMxXpoMaTHYHOCTh O3HAYAET, YTO CIEKTP COJEPKHUT HE
TOJILKO OJIHY JUIMHY BOJHBI, 2 UMEET NIMPOKUH JTHaIma3oH CBETOBBIX
BOJTH, BKJIFOYAsi BUAUMBINA CBET M YacTh HH(pakpacHoro. CBETOBBIC
BOJIHBI «BHONTPOHA» M3MyYarOTCs MPUOOPOM B JMAMA30HE OT BUIM-
MOTO JI0 CJIeTKa COTpeBaroniero MHPpakpacHOro cBeTa. BoyHBI He
UMCIOT YIbTPa(GHONECTOBON COCTaBIsIONIeH. MIHTEHCHBHOCTh H3IY-
yenust — 400m B1/kB.cM., TyOMHA POHUKHOBEHHS — J10 2,5 CM 101
KOJKeil.

Pucynok 26 —KorepeHTHBIN CBET M HEKOTEPEHTHBIN CBET.

B otiuune ot nasepa, cBeT BHONTPOH — HEKOTEPEHTHBII WITH
BHE(a30BbIil. ITO 3HAYUT, YTO CBETOBBIC BOJIHBI HE CHHXPOHH3HUPO-
BaHbI (PUCYHOK 26).
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IIpy nomepeyHO-IPSIMOM PACHOJIOKEHUHU DJIEKTPOJOB, KOIZA OIUH
JIEKTPOJ HaXOAMUTCS MPOTUB PYroro, U MpH MpoJI0JIbHOM PacIoo-
JKEHUH, KOTJa AJIEKTPOJbl MOMEIIEHB Ha OJHOW CTOpOHE Tena Ha
paccrosauu 5-10 cm apyr ot apyra. [Ipu mpouenype 37€KTpoIbI
MOXXHO (PMKCHPOBATh IUIOTHO K IOBEPXHOCTH Tejla TMAI[MEHTa WIN
YCTaHOBUTh Ha HEKOTOPOM PACCTOSHHHM, T.€. MEXKAY 3JIEKTPOIOM U
MOBEPXHOCTHIO KOKH OCTaBJIAIOT HEOOIBIION BO3AYIIHBIN 3a30P.

Pucynok 10 —Amnmapar mis YBY —repannu YBUY60/60A

BriOpannbie 31eKkTpo/bl (KOHACHCATOPHBIC IUIACTHHBI) yCTa-
HaBJIMBAIOT B HY>KHOM IIOJIOKEHUU HAJ 30HOW BO3AeicTBUS. Pyuka
KOMIICHCATOpa HANPSHKEHHS JJOJDKHA OBITH B HYJICBOM ITOJIOKECHHUH, a
TyMOJIep HamlpsHUKEHUS! U HACTPOHKU — B MOJOXKEHUH «KOHTPOJb Ha-
OPSDKCHUsD. Y CTaHABIMBAIOT HYXHYI0 MoIirHocTh(40 wiu 80 Br).
[Tpn moBopoTe pydkH KOMIICHCATOpa BIPAaBO B IEPBOC HIIM BTOPOE
MOJIOKEHHE CTPENIKa BOJIBTMETPA OTKJIOHSACTCS BIPABO IO KPacHOH
30HBI WKaibl. Yepes 1-2 MUH mepekiovaTeNb HAPSKEHUs TIEPeBO-
IAT B MOJIOKEHUE «KOHTPOJIb HACTPONKU» U CHELUAIBHBIM TyMOJIe-
pPOM HACTpPaMBaIOT HAa PE30HAHCHYIO AHOIHYIO YaCTOTY, KOTOPYIO
KOHTPOJMPYIOT TO OTKJIOHEHHIO CTPENKH M3MEPUTENFHOrO Ipubdopa
BIIPAaBO M SPKOMY CBEUYCHHIO HEOHOBOTO BaKyyMHOTO JJIEKTpoJa B
nosne YBU. Ilo 3aBepieHny Npoueaypsl NEPEKII0YATENb «KOHTPOJIb
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HACTPOMKN» TIEPEBOAAT B TOJIOKEHHE <«KOHTPOIb HAIPSIKEHUS» U
BBIKJTIOYAIOT KOMIIEHCATOP HAIPSIKESHHS.

B HEekoTOpBIX chaydasx JUisi MECTHOTO HauboJee MOBEPXHOCT-
HOTO JIEUCTBUSA MOJIB3YIOTCA OJHOIEKTPOIHBIM MeTOAOM. [t aTOrO
OJIUH ANEKTPO (PUKCUPYIOT B 00JIaCTH OOIBFHOTO YYaCTKa, a IPYTroi -
OTBOJAT B CTOPOHY, KaK MOYKHO JaJbIlie OT )KUBOTHOTO.

[Iponeaypbl MOTYT OBITH TEPMHUYECKUE, KOT/Ia TIPU MPOLEAYPE
OIIYIIAETCS 3HAYMTEIBHOE TEIUIO0, WM OJUTOTePMHUUYECKHE, KOTIa
TEIIOBOM A QEKT olyIinaeTcss oueHb ¢1abo. B 0oJbIIMHCTBE Cityda-
€B TEILUIO JOHKHO OBITh CTa0BIM, €JI¢ YIOBHMBIM.

Jo3upoBky YBU-3Hepruum mpoBOAST CIEIYIOIIAM O0Pa30M.
Jo3sl ipu YBUY — Tepanuu onpenensroT Mo BBIXOJAHOW MOITHOCTH,
WHTEHCUBHOCTH WHIIYKTOTepMHUYEeCcKOro 3ddekra u BpeMeHn Bo3iei-
cTBus. B ciyuae OecriokoiicTBa >KMBOTHOTO JTO3y CHIDKAIOT 33 CUET
YMEHBIIIEHUS! BBIXOHOW MOIITHOCTH M HEKOTOPOTO yBEIWYCHHS pac-
CTOSIHHS MEXy TMOBEPXHOCTHIO Tela M KOHACHCATOPHBIMHU IIJIACTH-
Hamu. [Ipy ’TOM MHTEHCHUBHOCTh CBEUCHUSI BAKYYMHOTO 3JIEKTPOa B
VBY —none cHMKaThCS HE JOKHA.

OtperynupoBaB TpH TMOMOIIM COOTBETCTBYIONIMX py4YeK Ha
amnmapaTe CHITy TOKa W HamlpsDKEHHE, MEXIy JIEKTPOAaMH ITOMella-
IOT HEOHOBYIO JIAMIIOUKY, KOTopas B moje AeiictBust YBY cBetutcs
PO30BBIM TIBeTOM. UeM sHeprum mojaercsi OOIbIle, TeM JIaMITOYKa
Oy/ieT CBeTUThCS UHTCHCHBHEE.

[MponomkurenpHOCTh TpoNeaypbl 5-15 munyt. Komudectso
TaKHX MPOIEAYpP OO0YCIOBIMBACTCS XapaKTePOM U TEYCHHUEM MAaTOJIO-
THYECKOTO Tporiecca. JledeHne MOXeT MpoJ0KaThCs OT HECKOIBKUX
mpoueayp mo 10-15 ceancos. Ilporeaypbl Ha3HAYarOT €KEIHEBHO
nin yepe3 1-2. mus. [locne mporeypsl >KUBOTHBIX MOMEIIAIOT B CY-
X0e, TeIIoe, YHCTOe MOMeIIeHne 0e3 CKBO3HSIKOB WM HAKPHIBAIOT
[IOIIOHOM.

Hokazauma:
OCTpBbIE, TIOJJOCTPBIE U XPOHUUYECKHE BOCTAIUTEIBHBIC IPOLIECCHI;
bypyHkynes;
- (erMoHsl,
- HEBPAJITHH,
00JICTYPHUPYIOIIUI apTPUT;
- OCTpBIE U MOAOCTPbIE TeHUKOJIOTHYECKHe OOIe3HH;

32

HBIX yYacTKOB JAlOT 10 2-4 036l OJTHOBPEMEHHO C TOCIIEAYIOIINM
nepepsiBoM 4-5 nHeit. KonuuecTBo mporeayp mo HeoOX0IUMOCTH U
HA3HAYCHHIO Bpaya.
Hoxazanusg:
- paxwur;
- GypyHKyIes;
- IUIOXO 32)KMBAFOIIHE PAHBI;
- pa3IUYHBIE JK3€MBI, OCOOCHHO OCJIOKHCHHBIC THOWHOU
uHbpEeKIneH;
- OXOTH,;
- MBIIICYHBIN U CYCTaBHOW PEBMATU3M;
- aHeMWH;
- OpOHXUTHI,
- ITHCBMOHUMH,
- 00ydeHne MOJIOJHSKA B IETAX MPOPUITAKTHKH.
IHporuBomokaszaHusd:
- MOBBIIICHHAS YyBCTBUTENBHOCTh K Y DJI;
- OIIyXOJH;
- UCTOIICHHE.

4.4 Tloasapu30BaHHBIN CBET

Eme B XIX Beke marckuii Bpau
Hunsc Pubepr ®uncen (cM. ¢oto)
MpeICTaBWII IIEPBYIO HAYYHYIO paboTy
mo ceerorepanud. B 1903 rogy o
obu1 ynocroen HobGeneBckoi mpemMuu
B 00JIACTH MEIUITUHBI 32 CBOIO paboTy
mo jedeHuto ceetoM. B 1981 roay
TpylIa BEHIepCKUX HCCIe0BaTeeH
Ha OCHOBaHMM HH3KOYACTOTHOTO Jia-
3epa paspaboTaja HCTOYHUK CBETA,
coueTaonuii B ceOe BUAMMYIO W HH-
(b pakpacHyrO 4acTh CIIEKTPA.

DTUMH Ke YYSHBIMH OBUIO BBISIBIICHO, YTO OJJHHM W3 BaYKHBIX
napaMeTpoB ISl CBETOTEpalMU SBIISETCS TOJspu3arms cBeta. Ha
OCHOBaHMH 3TOH TEXHOJIOTMH U 3HaHHWW ObLIa pa3paboTaHa cucTeMa
cBeroTepanuu buonTpos.
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Jo3upoBka yiabTpaduosieToBbIX Jyueil

Omnpenenenue BpeMEeHH OOTYUYCHUS U PACCTOSHHUS TIPU OTITyCKE
NPOLEaYPHl yABTPAPHOIETOBOTO OOMYUYCHUSI 3HAUUTENBHO CIOKHEH
M0 CPAaBHEHHMIO C JaMIIaMH TEIJIOBOTO ACHCTBHA. 34eCh HET HU 00b-
CKTHBHBIX, HH CyObEKTUBHBIX JIAHHBIX JCHCTBUSI B MOMEHT TIPOIIC/TY-
PBI: OHH MOSIBIISIIOTCS TOpa3io mo3xe. CKPBITHINA MEPHO]] OT MOMEHTA
MPOLEAYPHI 10 MOSBJICHUS TIEPBLIX MPU3HAKOB JCUCTBUS 00TydeHUS
MOJET OBITH JOBOJBHO JITUTEIBHBIM OT 2 0 6 4acoB B 3aBUCHMOCTH
OT BpeMEHHU 00JIydeHUsI B paccTosiHUs. [103TOMY OYeHb Ba)KHO 3HATH
3apaHee, Kakoe OpaTh pacCTOSHUE U BpeMsl I 00TyYeHHUSI.

Jlo3y ¥ paccTosiHHE ONpPEAENSIOT JO3UMETPOM. DPUTEMHYIO
JI03Y Y KHBOTHBIX OIPEJIENSAIOT Ha KOXKe )KUBOTA. J[ist 3TOr0o Ha KoXe
JKUBOTA MPSIMOYTOJILHUKOM pa3MepoM 5 Ha 18 cM KOPOTKO BBICTPH-
raroT BOJOCHL. KOXy OUMIIAIOT OT 3arps3HEHU JICHATYPHUPOBAHHBIM
CIUPTOM, 3aTeM (DUKCUPYIOT JTO3MMETp. BKIIOYaloT B ceTh JiamIry
yIbTPa(UOJIETOBBIX Jy4el W Jar0T TOpeNKe PasropeThCsl B TCUCHHE
5-7 munyT. Co CTOPOHBI JTIaAMIIbI KaKOW-HUOYIh MAaTepHEH 3aKPhIBAIOT
cobaxe IJiaza W TMOABOAAT 3KKCHHYIO JIAaMITy K 00JIacTH JKUBOTA Ha
paccrossuun 50-60 cMm. BrITsAruBasi mTOPKY AO3MMETP, OTKPHIBAIOT
MEPBOE OKOILIEYKO AO3UMETPA U KOXKY O0JIy4aroT B TEUCHHUE 2 MUHYT.

3areM OTKPBIBAIOT CIIEAYIOIIEE OKOMICYKO, W YYaCTOK KOXHU
MOJT 3TUM OKOIIIEYKOM OOJydaroT Takxke 2 MHHYTHI. Koxka mox mep-
BBIM OKOIIICYKOM ITPH ATOM OKXKETCsI OOJYYCHHON B TEUCHUE YEThI-
peX MHHYT, 3aTE€M OTKPBIBAIOT CIEAYIOIIee OKOLMIEYKO U T. . A0 I0-
CJIEJTHETO OKOIIeuKa yepe3 Kaxble JIBe MUHYTh. Ha aToM mporeny-
pa ompeJeNeHus 3aKaHYMBaeTcs 10 cieyromnero qas. Uepes ompe-
JIEJICHHOE BpeMsl Ha KOXKE TOSBIISIOTCS KBAaJPATUKH TOKPACHCHHS.
[IpoBepky mpousBonsT yepe3 20—24vaca; mpu 3TOM yCTaHABJIUBA-
0T, MOJI KAaKUM OKOIICYKOM MOJYYHIOCh MUHHMAIbHOE MOKpacHe-
HUe Kokd. Eciy 1moj maThiM OKOIIEYKOM, 3HAYHUT, Y TAHHOTO KUBOT-
HOro oOyueHue ¢ paccrossHueMm 50-60cM Haleit 1aMmoii B TeueHue
10 MuHYT TaeT MHHUMAaIbHOE TIOKpacHeHue, cienoBatensHo, 10 Mu-
HYT SIBJISIIOTCSL OJTHOM 3PUTEMHOM J1I030M y JAHHOTO >KMBOTHOTO. [1pu
o0meM 0o0ydeHHH MpoLeaypy HAauMHAIOT C MOJIOBUHBI WM JaXKe C
MOJTHOM 3PUTEMHOMN JI03bI, BBULy HAIHYHS BOJIOCSHOTO ITOKPOBa Y
KUBOTHBIX. C Ka)kKIIOH HOBOM IpoIeIypoii BpeMsl 0OJTydICHUS yBEIIH-
YHMBAIOT MO YETBEPTH MIIM TpPeTH a03bl. Hampumep: 1-it mens 5 mu-
HYT, 24 neHb 8 MUHYT U T. A. [Ipr MEeCTHOM OOJyUYEeHUH OrpaHUYCH-
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- TpoMOO(DICOUTHI;

- IUICBPUTHI,

- TapaJuTHYecKass MUOTJIOOMHYPHS JIOLIaAeH;

- TaiMOPHTHI, PPOHTUTHI;

- MAacTUTBHI,

- JI0JITO HE 3aKMBAIOLINE SI3Bbl, PaHbI,

- OpOHXOITHEBMOHUH;

- gyma co0ax.
IIpornBonoka3aHug:

- TIOHIKEHHOE KPOBSIHOE JaBJICHUE,

- B IIEPHO/ BhIHAIINBAHMA TU101a caMkaM Y BU He Ha3HaualoT B

o0nacTH Tasa,

- HapyLICHUE CePIACUYHO-COCYIUCTON CHCTEMBI.

- TpaBMatudeckuil perukynonepukapaut KPC;

- 3JI0Ka4ECTBEHHBIE IIPOLIECCHI;

- TeMOopparuveckue 1uaTesbl;

- OTEK JIETKHX U TOJIOBHOTO MO3Ta.

1.4.4.CBY tepanus

3TO METOA JieueH s, OCHOBaHHBIN Ha UCTIONb30BaHUN YHEPTUU
MUKPOBOJIH - JJIGKTPOMArHUTHOTO TIOJNSI CBEPXBBICOKOW YaCTOTHI.
MuxkpoBosssl (MukpopannoBoiael, CBU - konebaHus) UMEIOT JUTHHY
ot 1M g0 1mm, wactory konebanwmii cootBeTcTBeHHO 0T 30010 300
000MT11. B cekTpe 37eKTpOMarHuTHBIX PaHMOBOJIH OHH 3aHUMAIOT
MPOMEKYTOYHOE MECTO MEX]y BOJHAMH YIBTPABBICOKON YacTOTHI U
WHPPAKPaCHBIMHU JIy4aMHu. DTUM 0OyCIIOBIEHbI (prU3nvYecKrue cBOMCT-
Ba MHKPOBOJIH, XapaKTepHbIC KaK Uil PaIHOBOJIH YJIbTPAaBBICOKOW
4acTOThI (CIIOCOOHOCTD MPOHUKATh B OMOJIOTHYECKUE TKAHH), TaK U
JUIsl MHppaKpacHBIX JIydei (OTpakeHue, MpeoMIICHHUE, MOTJIONICHHE
OMOJOTUYECKHMH TKAHSIMH).

B nede6HO# BeTepuHApHON MPAKTHKE HUCIIONB3YIOT MUKPOBOJI-
uel gerMerpoBoro (0,1 — M) u cantmmerposoro (1-10cm) guamna-
30HOB U B COOTBETCTBHH C 3THM paznuuaioT 2 Buga CBY - tepanuu:
nermmMeTposas (IMB — tepamnust) u cantumerpoBas (CMB — tepa-
Tust).

MexaHu3M JgeiicTBHSA MUKPOBOIH Ha OPraHU3M
CKJIQJIBIBACTCS M3 JIBYX IPOLECCOB: NEPBUYHOTO (HEMOCPEICTBEHHO-
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r0 BJIMSHHS MHKPOBOJHBI Ha TKaHH OPraHW3Ma) U BTOPHUYHOTO —
BO3HHKAIOIIUX B OTBET HA HETO HEHPOPEPIICKTOPHBIX U HEUPOTYyMO-
PANBHBIX PEAKIIHIA [IEIIOCTHOTO OPraHUu3Ma.

IlepBuyuHOe BJAMSIHME TPOSIBIISIETCS B 30HE JIOKAJIBHOTO BO3-
JIEHCTBHS U COCTOMT U3 TETUIOBOTO W HETEIIIOBOTO KOMITOHEHTOB.

TennoBol KOMIOHEHT MPOSABIISIETCA HarpeBOM TKaHEW 3a CUéT
SHJIOTEHHOTO TeIlIa, KOTOpoe 00pa3yeTrcsl B pe3yibTaTe TPEHHS, BO3-
HUKAIOIIETO NPU JBMKEHUSX CBOOOIHBIX MOHOB DIIEKTPOJUTOB TKa-
Hel u KoneOaHuH TUTIONBHBIX MOJICKYJT BOKPYT CBOCH OCH B IIpOIIeC-
C€ OPUCHTHPOBKH WX I10 HAMPABJICHHUIO CHJIOBBIX JIMHHUI 3JICKTpOMar-
HUTHOTO TIOJISA, @ TAKXKE 3a CUET BHIICTICHHS TEIUIA MOJICKYJIaMU BOJIBI
TIPH MOTJIOIICHUE UMH SHEPTUH MUKPOBOJTH.

YacroTra KojeGaHUi MO MOJIEKYJ BOABI COBMAJAcT C YacTo-
toit CBY — xonebanwmii, mo3ToMy HauOoJbinee oOpa3oBaHHE TeIUIa
MPOUCXOANT B TKAHSIX, COACPKAIINX 3HAUUTEIIbHOE KOJUYECTBO BO-
161 (KpOBB, TMM(]a, MBIIIIIBI, TKAHH MAPEHXUMATO3HBIX OpPTaHOB).

HerernnoBoli (9kcTparepMHYECKUil, OCHMISTOPHBII) KOMIIO-
HEHT MeXaHW3Ma JEHCTBHUS MHUKPOBOJH 3aKJIIOYAIOTCS B PA3IMYHBIX
BHYTPUMOJICKYJISIPHBIX (DU3UKO-XUMHUYECKUX M DIIEKTPOXUMHUYECKUX
M3MEHEHUSX M B CTPYKTYPHBIX TEPECTPOMKAX, BO3HUKAIOIIUX IO
BIUSHUEM SHEPTUU MHKPOBOJH B CIIOKHBIX OMOKOJUIOMIHBIX CUCTE-
Max. [Ipoucxoant m3mMeHeHHEe OCMOTHYECKOTO JAaBIEHUS, IOBEPXHO-
CTHOTO HAIPSDKCHUS, TPOHUIIAEMOCTH KIETOYHBIX MEMOpaH, KOJLIO-
WIHOTO COCTOSHHSI IIMUTOIIa3Mbl U MEKKJIETOUYHOU >KUIKOCTH. Bo3-
HUKaeT OPHEHTHPOBAHUE IIEMEHTOB KPOBHU W TOJSPU30BAHHBIX BET-
Bell OEJIKOBBIX MAaKpOMOJIEKYJ B HAIIPABICHUN CHIIOBBIX JIMHUH DIIEK-
TPOMAarHUTHOTO TOJIsl, PE30HAHCHOE MOTJIOLICHUE DHEPrUH Koseda-
HUH OTACITHHBIMA MaKpOMOJICKYJIaMHU, aMUHOKHUCIOTAMU U Jp. JTH
M3MEHEHUS TIpH afekBaTHOU no3upoBke CBY — Tepammm u3mydaror
(YHKLIMOHANBHOE COCTOSIHME KJIETOK, TKaHed M opraHoB. CoOTHO-
LICHUE TEMJIOBOTO M HETEIIOBOTO KOMIIOHEHTOB B ICHCTBUU MHUKPO-
BOJIH OMpeeIIsieTCsl 103UPOBKON BO3JIEUCTBUS — NPU MALOU MOUTHO-
¢ty TIpeo0iIagaeT HeTEIIOBOU, a TIPH 00/1bUL0l MOIITHOCTH — TETLIO-
BOM KOMITOHEHT.

JIJIs CaHTUMETPOBBIX BOJIH XapakTepHo Gonbiie (10 60%) ot-
paskeHre OT IMOBEPXHOCTH TeJIa U MeHee TiIyOoKoe (B cpeaHeM Ha 5 —
6 cM) pOHUKHOBEHHUE B TKaHU. KpoMe TOro, 3TH BOJHBI HEpaBHO-
MEPHO TOTJIOMIAIOTCS PA3IIMYHBIME CJIOSMU TKaHEH, YTO MOXKET MPH-
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ycranoBky YOK-1 ¢ mammamu JIPT-400 . PexxuM uCronb30BaHuUs
YOK-1 npu 06;ydeHUN IBIUIAT B KJIETKAaX — JBa MPOXOJa YCTaHOB-
KW B TICPBBIN UM BTOPOW JICHB MOCTE BBIBOJA, & 3aTEM J[Ba MPOX0/1a
exenHeBHO B Bo3pacte oT 11 1o 20 ,ot 30 1o 40wm ot 51 no 60 qHeid.

YabsTpaduoneroBoe 00,1yueHHe BHYTPUNIOJIOCTHOE

Oo6nyuatens OVII-1 npeaHasHadyeH A JICYCHHUS Pa3IMIHBIX
3a00JICBaHUI TIOJIOCTH PTa, yXa, HOCA M APYTUX ITOJIOCTEH YIIbTpa-
¢uonetoBeiM oOydeHuem. ObOnydarens OVYII-1 obecrneunBaer B
3¢ dexTUBHOM crieKTpaibHOM auarnazoHe 220-400iM Ha pacCTOSHUN
35MM oT Topia cBeToBoAa, 0bnydeHHocTs He MeHee 20 BT Ha kBan-
patHOM MeTpe. VICTOYHHKOM W3IyUYCHHUs SIBISCTCS PTYTHAs Jiamra
JIPK-120.

BBox YO - m3nyuyenus B 00aydaeMyro IOJOCTb oOecreynBa-
eTcsi THOKMM CBETOBOJOM CO CMEHHBIMH KBapIICBHIMH HAacaJlKaMH,
COCIIMHEHHBIMH C OJOKOM ocBeTtHTes. [lynbT ynpasieHus: obecrie-
YMBACT MHUKAIMIO TOTOBHOCTH 00Ny4arens K pabore, a Takke aB-
TOMaTHYeCKoe TepekpriTie Y@ - u3imydeHus MO MpOIIECTBUU Bpe-
MEHH, YCTAaHOBJICHHOTO Ha Taiimepe. Bpems obonydenus 10-4Q

YabsTpaduoneroBoe 001yueHHe KPOBH TeJISIT

BonbHBIMU TeNsTaMM OCYHIECTBISIFOT TpaHC(hy3HIO0 OOITydeH-
HOU ayTOKPOBH NMPH OPOHXOMHEBMOHUH U3 pacuera 1M Ha 1kr mac-
CBI TeJa )KUBOTHOTO Tociie 10 MUH, pOrpeBaHus JIAMIIBI C JUTHHHON
BOJHBI 254 HM (B 3aBUCHMOCTH OT TSDKECTH Oose3HH 2-3 pas3a ¢ WH-
TEpBAJIOM B 3 JIHS).

[Tpy HEOOXOMMOCTH JKUBOTHBIM BBOJST aHTHOHUOTHKH, CYIIb-
(daHUNaMHIBI, a TaKKe NMPUMEHSIOT CeplievHble, OTXapKHBAIOIIHE,
BSDKYIIIHE CPEIICTBA.

ITpu TpaHCcdy3uu ayTOKPOBU B KAUECTBE AaHTHKOATYJISHTA HC-
nosb3yroT 5% pacTBOp JTUMOHHOKHCIOTO HATPHs (B COOTHOIICHHH
1:10). [TysKIMi0 SPpEeMHOM BEHBI MPOBOIAT B BEPXHEH TPETH, HIITY
MPOJBHUTAIOT BBEPX Ha 2-3 CM, a 3aTeM IOJCOCTUHAIOT K Hel TPYOKY
W3 MOMUBHHWIXJIOpUAHOTO Matepuana. C moMomipio mmpuia JXKans
co3/aeTcs pa3psuKeHUe, a 3aTeM TOACOCTUHSIOT B KIOBETY, U MOJIBEP-
raercs yJIbTpaduoIeTOBOMY OONYYCHHIO. 3aTeM TOJ JaBICHUEM,
co3aHHbIM 1mpuiieM JKaHe, KpoBb MOCTYIAeT 00paTHO B BeHy. [le-
PHOA MEXIy 3aloHEHHEM KIOBEThI M OOpaTHBIM MOCTYIUICHHEM
KPOBH B BEHY OBbIBaeT JOCTAaTOYHBIM IS YIABTPApHOIECTOBOrO 00ITy-
YCHUS KPOBH.
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win OPKIII. O6nydatenu ¢ nammnoi JIPT pacronararoT Ha paccTos-
HuU 98 cM OT U1 U 00JIy4atoT B TCUYCHHE 2 MUH KYPUHBIC, YTHHBIC U
WHAIOMMHBIE 1 3 MUH TycuHble siina. [lomemienue, rae o0nydaroT
WHKYOalMOHHBIE s, 000PYOYIOT HNPUTOYHO-BHITSKHON BEHTHIIS-
LHECH.

O0aydeHHe MOJOAHAKA NITHI] B MIEPBbIe IHA JKU3HU

KparkoBpeMeHHBIC 00JIy4eHUsl UBILIAT, HHIIOMAT U YTAT Ha
WHKYOATOPHO-TITUIICBOAYECKUX CTAHIUSAX B TEPBBIC JHU IOCIE BBI-
BOJIa TIPOBOJIAT JiBa pa3a. [lepBoe 0OIyvYeHUEe HAYMHAIOT HEMOCPE.-
CTBEHHO MOCJIe BBIBOJIA MOJIOJHSKA M €ro BBIEMKH M3 MHKyOaTopa,
BTOpPOE - TIOCJIE COPTUPOBKH NEpe]] OTIPABKON Ha MECTO Ha3HAYCHHSI.

MoJOHSK NTHIIBI TOCIIe BEIEMKH U3 HHKY0aTopa moMeniamT B
CTaHJApTHHIE TPAHCIOPTHBIC SIIUKKA M OONydaloT 0OIydaTessiMU
OPK-2 unu OPKII Ha paccrosnun 1m. J{nurenbHoCTh 00MydeHUs
KaXJIOTO SIIUKA C MOJIOJIHSIKOM IITHII - SMHUH, TOBTOPHOE 00IyUYCHHE
MPOBOJIAT Tepe] OTIPAaBKOM Ha MECTO Ha3HAYCHHsI Ha TOM K€ pac-
CTOSIHUH | C TOH K€ MPOJOIKUTEIbHOCTEIO. [loMemienus, rae oomy-
YaOT LBIIUIIT, TAK e 000pYYIOT MPUTOYHO-BBITSDKHON BEHTHJISIIN-
ell.

O0JyyeHHe OBITUISAT U KYP

Hanonbhoe comepskanue. st 0OMy4eHUs] UBIIUIAT U Kyp pe-
KOMEHAYETCS MPUMEHTh spureMHble oOaydarean D01-30v waun
30-2. O0nydaTeny MOJBEIIMBAIOT Ha BBICOTE 2-2.5v OT moja pas-
HOMEPHO U3 pacuera oAuH obmydarens Ha 25-30kBagpaTHBIX METPOB
TUIOIIAJHN TIPU OOJMy4YeHUH Kyp. JMHUTEensHOCTh OONydYeHHs B CYTKH
Jutst upiat 1-1.51 u kyp 2.5-31.

[ oOnydeHHs UBIUIAT U Kyp PEKOMEHIYETCSl MPHUMEHSThH
Opuremubie oomydatenu 901-30m min D0-2 . Obnyyarenu ¢ am-
namu JIPT-400 nmoaBenuBaioT Ha BeICOTE 2-2.5M OT 10J1a, IPH 3TOM
HeoOxonumas 1o3a oO0IydeHHsl 00ecreunBacTCsl YHCIOM TMPOXOA0B
HaJ NTULAMHU - OWH MPOXO Yepe3 CyTKH sl UBIUBT U OAHMH MPO-
XOJ1 33 CYTKH JUISI KYP.

Lpimaar B TeueHue nepBbix 15 mHelt HeoOXommmo 00JydaTh
HapacTAIOUIMMU J03aMH: TIEPBYIO MATHIHEBKY - YETBEPTh 03B, BTO-
pYIO - TIOJIOBUHY J103bI, TPETBIO — TPHU YETBEPTH JIO3bI, 3aT€M JAIOT
MOJHYIO J103Y.

Knerounoe conepxanue. [Jns obmydeHus: UBIUIAT U Kyp IIpH
MHOTOSIPYCHOM KJIETOYHOM COJEPKAHUU MPUMEHSIOT CaMOXOIHYIO
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BOAWTH MPHU HEAZAEKBATHOW MO3UPOBKHU K MEPETPEeBY HEKOTOPHIX yda-
CTKOB. JleIMMETpOBBIC BOJHBI OOJiee paBHOMEPHO H TJIyOoko (B
cpenHeM Ha 8 — 9cM) MPOHUKAIOT B TKaHW, BcieacTeue storo J[MB
— Tepanus MPUMEHSIETCS B BETCpUHAPHON MPaKTHKE 0oJiee MUPOKO.

BropuuHoe 3BeHO MexaHHU3Ma JICUYEOHOrO ICHCTBHS MHKPO-
BOJIHBI COCTOWUT W3 HEMOCPEICTBEHHOTO BIHSHHUSA IOTIOMEHHON
SHEPrUM Ha PEIENTOPhl TKaHEH, BOZHUKHOBEHHE HAYAIBHOTO ped-
JIeKca ¢ XeMo-, 0apo-, TEPMOPELENTOPOB B 30HE OONydeHHS. ITH
MMITYJICHI Yepe3 HepBHbIe cTBOIBI noctynaroT B [IHC, uro obecme-
YUBACT OTBETHYIO DEAKIIMIO <HCIOITHHUTEIBHBIX» opraHoB. OOpa-
3YIOIIMECS TPU BO3ACUCTBUM MUKPOBOJIHBI OHOIOTHYECKH aKTUBHBIC
BEIIECTBA BBI3BIBAIOT Pa3JpaKeHHE PEIENTOPOB BHE 30HBI BO3IEHCT-
BUsl (TyMOpaJbHBI KOMIIOHEHT) M 00YyCJIaBIMBAIOT oomiee (hU3noIio-
rHYecKoe ACUCTBHE yepe3 LEHTPaJbHbIC PEryIHpYIONINe MEXaHU3-
MBI.

TakuM o0pa3oM, B JIe4eOHBIX [103aX MHUKPOBOJIHBI 00Jaar0T
MPOTUBOBOCHATUTEIBHBIM, OaKTEPHOCTATHUECKHM, OOJIEyTOSIO-
IIAM, CIIa3MaTHYECKUM JEUCTBUEM.

Annaparypa ajasi CBU — Tepanmum ceromHs IpeacTaBiicHa
CTAIlMOHAPHBIMU U MIEPEHOCHBIMU Mprbopamu (prcyHok 11).

Pucynok 11 —Anmapartsr miss CBY- tepanumu:
CTalMOHAPHBIH (CjIeBa) M IEPEHOCHOM
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Hns npoenenust JIMB — Tepanuu oTe4ecTBEHHAs! MPOMBIIII-
JICHHOCTh BBIITyCKalla W BBITyCKaeT ammapartbl: «BomHa - 2», Po-
Maimka» u Ap. 3a pyOekoM BBITYCKaroTCsl ammapatsl: «Sirotherm»
(bupma Siemens), “Erbotherm”dupma Erbe), «<DW961» qupma
Phillips) u ap.

s mpoeaenns CMB — Tepanmuy MCIONB3YIOT allliapaThl
«Jlyu-58», (Iyu-58-1», dlyd-2» u «JIyud-3».3a pyOexkoM i 3TOTOo
BHAa (U3MOTEpalMK BBIMTyCKaroT ammapaTtel «Erbotherm 12-240»
(bupma Erbe), Jirotherm 245@gpma Huttinger).

MHoka3zaHMs: TNOJOCTPO U XPOHHUYECKH MPOTEKAIOIIHNE
raiMopuThl, (QPOHTHTHI, (QypyHKYJIe3, TOpPaXKEHHS OMNOPHO-
JIBUTATENILHOTO armapara, 3aboyieBaHHs TepUPEPUIECKUX HEPBOB
(HeBpasTU¥, HEBPUTHI).

IMIporTuBOomoKa3aHMS: 3I0KAYCCTBEHHbIC HOBO-
0o0pa3oBaHus, TPABMATUYECKUI PETUKYIONEPUKAPIUT, TITyOOKas
CTENFHOCTb, MPEPACIIONOKEHHOCTh K KPOBOTCUCHHSIM, JEKOMIICH-
CHPOBaHHBIC TIOPOKHU CEP/ILIA, MOBBIIICHUE KPOBSIHOTO JIABIICHHSI.

2. YIBTPA3BYKOBAS TEPAIIUA.

3ByK — MeXaHH4YecKHe KoieOaHusi 4acTul cpelsl. B Bakyyme
OH HE pacHpoCTpaHsAeTCs. 3BYKOBBIE BOJIHBI — 3TO BOJIHBI JaBJICHHS,
npoxojsmue yepe3 cpeny. OHM 00IaJal0T COOTBETCTBYIOMICH IH-
HOU BOJIHBI, YaCTOTON M CKOPOCTHIO.

Paznuyaror nHQpa3ByK (HECIBIIUMBINA 3ByK) — KOJICOaHUS C
gactoToli oT 1 1o 16 ', KoTophie yXOM 4ejoBeKa He BOCIPHUHHMA-
forcsi. ChaplMMBIN 3BYyK — KoniebaHus ¢ yacToTod oT 16 no 20 Thic.
I'u, BocpuHUMaeMble yXOM YeI0BeKa.

VpTpa3ByK NMpeacTaBiIseT cO00i BEICOKOYACTOTHBIC MEXaHHU-
Yyeckue KonebaHus ynpyroi cpene ¢ gacroroit ot 20 Teic. 1o Imupa.
I'u, He BOCTIPUHMMAIOTCS YXOM YeNOBEKa M OTHOCATCS K HECIIBIIIN-
MBIM 3BYKaM.

l'unep3Byk — konebanws ¢ gactoToit ceeimie 1 mupxa. [, He
BOCTIPHHUMAIOTCSI YXOM 4YellOBEKa.

B TepaneBTHUECKON MpaKTHKE NPHUMEHSETCS YIBTPa3BYK C
gactoTtoi or 800kl 1o 3 mun 't ¢ anmHON BOsHBI OKosO 1,5 MM.
UYeM BbIlIe YaCTOTa KOJeOaHU, TEM MEHee TITyOOKO MPOHHUKAET 3BYK
B TKaHu. llpum uacrore 800-900 kI’ ynmpTpa3ByKOBbIE KoJeOaHUS
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[TepBble Tpu IHSA MOPOCAT 000TPEBAIOT MH(PPAKPACHBIMU JIaM-
IaMU TIOCTOSTHHO, a YJIbTpaduoJIeTOBbIe JaMIbl BKIodaroT Ha 20
MHUH B cyTKH. IIpu Temneparype Bo3lyxa B CBUHApHHKE-MATOUYHUKE
HKke, yeM 14-16 rpagycos, oOmydarenb NOABELIMBAIOT HA BBICOTE
60 cm ot mona.

OO6orpeB U 00JIyICHHE B TIEPHOJT POCTA TIOPOCIT — OT TPEX 110
necsitu aHeH. Bricota moaBeca obmyyareneir — 70cM. Ynbrpaduone-
TOBBIE JIAMITBI BKITIOYAOT B CyTKH Ha 60 MuH (Tpm pasa mo 20 MuH B
IHeBHOEe BpeMs). MuppakpacHbie nmammbl pabortaror 45 MuH s
oborpeBa u 15MuH —nay3a. Pexum paboThl ycTaHOBKH aBTOMaTH4e-
CKHH.

Oo6orpeB u obnyuenue mopocar- ¢ 10- no 40-45iaHeBHOrO
Bo3pacTa. Beicota moaBeca obmyuarens — 80cM. YnbrpaduoneToBsie
nmamnbl ¢ 10- no 15-1aeHoro u ¢ 30- o 35-1HEBHOTO BO3pacTa OT-
kiroyaroresi, a ¢ 15- no 30- gueBnoro u ¢ 35- no 40-45aHeBHOTO
BO3pacTa BKJIIOYAIOTCS Ha 2 4 B CyTKH (TpH pasza 1o 40 MuH B JHEB-
HOE BpeMsi).

Jlns 06mydeHuss mopoCsIT-OTHEMBIIIIEH, TIOPOCAT HAa OTKOPME H
CBHHOMATOK TPUMEHSIOT dPUTEMHBIC 00JIydaTenn. JpUTEeMHBIC 00-
Jy4aTenu TMOJABEMIMBAIOT Ha BbicoTe 1,8-2 M OT moja U3 pacuera
onuH obmyyarens Ha 20-25kB. M. JlnutensHOCTs 00MyueHus 2-2,54
B CYTKH JUIS ITOPOCST Ha OTKOpME M cBHHOMATOK. [Ipn sToM oGuryda-
10T B JIBa TPH MpHEMa B JHEBHOE BpeMsl, KOT/Aa HE POU3BOJAT paboT
M0 YXOJY ¥ KOPMJICHHUIO )KUBOTHBIX.

Oo0ayyeHue sinll mepex HHKYyOaueit

WHKyOanmmoHHbIC I, YI0KEHHBIC B JIOTOK, TIEPE]T 3aKIaIKOM
B MHKYOaToOp 00Jy4aroT yabTpagHroIETOBBIMU JIy4aMH OJHOKPATHO.
[TpuMmensIoT nepeABHKHBIE PTYTHO-KBapieBble obmywarenn OPK-2
i OPKIIL.

O6nyuarenu ¢ namnoi JIPT pacnomararotr Ha paccrosaun 98
CM OT U1 ¥ 00JIy4aroT B TeUeHUE 2 MUH KypHHBIE, YTUHBIE U WHIIIO-
MIMHBIE U 3 MUH TyCHHBIC S,

[Momemienue, rae o0ay4Yar0T MHKYOAIlMOHHBIC siila, 000pymy-
10T IPUTOYHO-BBITSDKHOW BEHTUIIALIUCH.

OGurydyeHue MOJIOTHAKA NTUL B IePBbIe THU JKU3HH

WNHKyOanmnoHHbIe I, YI0KCHHBIC B JIOTOK, TIEPE]T 3aKIaIKOM
B MHKYOaTOp 00Iy4aroT yabTpagHroIIETOBBIMU JIy4aMH OJHOKPATHO.
[IpuMmensIOT TepeABMKHBIE PTYTHO-KBapLeBble obmyyarenn OPK 2
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O6ayuarenn MKY®-1 moasemmBaioT B moMemieHusx (orap-
KH), TIE COAEp)KaTcs ArHATa, Ha BhIcOTe 1,1 M OT moma u3 pacdera
onuH o0iryyatenb Ha 5 KB. M. Iuomaau. Pexxum paboTsl nHppakpac-
Horo oborpeBa B TeueHue 15-20 nHeit, a ynprpaduonaeroBoro odmy-
YeHHs — 0 KOHIA BBIPANMBAHMA STHAT, IPH 3TOM B HEPBBIC TPH-
JeThIpe AHSA MH(paKpacHbIe JaMibl BKI04aoT Ha 2049 paboThI B Cy-
kU (1 9 oborpeBa, 30 mun nepepsiB). [1o ucreueHnn aecsaTu aHEH
JUISL 3aKaJIMBaHMS OPTaHW3Ma SITHAT TEIUIOBOM MOTOK MH(paKpacHbIX
JaMI yMEHBIIAIOT.

VibTpaduoaeToBble JIaMIbl 10 KOHIA BBIPAIIMBaHMS STHAT
YMEHBIIAIOT TEIUIOBOW MOTOK HH(PaKPACHBIX JIaMII.

VpTpadnoneToBele JIaMITBl 10 KOHIA BBIPAIIUBAHUS STHAT
pabotatoT 44 B cyTKH 1O pexxuMy: 1ld obmydeHus:, momyaca nepepsiB
U IeCTUIHEBHBIC IEPUOABI NI OTABIXA.

OO0rydeHHEe OBIIEMATOK IIPOBOJUTCS B TEUEHHE CTOMIIOBOTO
repuoia — ¢ HOAOpS 1o MapT. [IpUMEHSIOT 3pUTEMHBIE 00IydaTen
301-30M, O03-2 winm MeXaHU3HpPOBAaHHYIO OOIy4aTeNbHYIO ycTa-
HOBKY YO-4.

DpuTeMHbIC 00ydYaTed MOABEIUINBAIOT Ha BhicoTe 1,8-2M oT
ToJIa U3 pacyeTa OJIMH 00JTyJaTellb Ha 20-25Mm roma .

JnutensHOCTh 00mydyenus: — 5-64 B cytku. [Ipu ucnons3osa-
HAW MEXaHU3MPOBAHHOW ycTaHOBKH Y (-4 00iydaTeny MOABEIINBa-
10T Ha BbIcOTe 1,5M OT CITMHBI OBLEMATOK, IPX 3TOM HEOOXOoAMMast
J03a o0yyueHHs o0ecIlieurBaeTcs 3a YEeThIpe MpOXoJa B CYTKH Hal
’KMBOTHBIMH.

OG.ry4yeHue NOpocAT H CBHHOMATOK

g nmoacocHeIx mopocat Hanbonee 3()(HEeKTHUBHO MPUMEHSTH
COBMECTHOE yNbTpaduoieToBoe obayueHue u nHppaxpacHslii 06or-
peB ycranoBkoit UKY®-1, koropyio moxaBelinBaioT Ha BeicoTe 0,7-
0,8 M oT moza Hax TOrOBaMH MOPOCST U3 pacueTa OJUH O0Iydareib
Ha JBa cTaHkomecra. Pexxum pabotsl B TeueHue 40-45 mueit cie-
JYIOIIHH.

B cBHHAapHHKe-MaTOYHHMKE MOAICPKUBAIOT MHUKPOKIMMAT C
Temneparypoii Bo3ayxa 14-1GpamycoB 3a cuet o0miero odorpesa u
BEHTHIALMU MOMEIIeHUs (IEKTPOKaIopudepoM MM TeIoreHepa-
TOPOM).

WndpakpacHsie 1amMIbl BKIIOYAIOT 38 CYTKU 110 oropoca. Bei-
cota moaBeca obmyuatess -7/0cM oT mona.
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MPOHUKAIOT B TKAHU JKUBOTHBIX Ha TIyOMHY 10 7-8 cM u Ooiee, 2
MTI' — o 1,5-2¢cm.

Jyis Toro, 4TOOBI BOCTIPOM3BECTH 3BYKOBYHO BOJHY HEO0XO-
JUMOW YacTOTHI, MPUKPEIUISIOT BUOPHPYIOMINN KPUCTAIT K Tepe-
JNATYNKy ¥, 60MOapaupys €ro BBICOKOYACTOTHBIM 3JIEKTPUUYECKUM
TOKOM, BOCIIPOM3BOJAT YIBTPA3BYKOBYIO BOJIHY.

YnpTpa3Byk 00MagacT MOIIHBIM MPOTHBOBOCHATUTEIEHBIM
NeificTBHEM, CIIOCOOCTBYET pAacCachlBAHUIO M Pa3MSITUCHHUIO WH-
¢bunsTpaToB, PyOIIOBEIX 3JIEMEHTOB, YCHJINBAET OOIIHE W MECTHBIC
0OMEHHBIE TPOIIECCHI, yIydIiaeT TPOQUKY TKaHEH. YIIbTpa3ByK IO-
BBIIIIACT TOTOK KPOBH, YBEITUYHUBACT AIMACTUIHOCTh PYOIIOBOH TKaHHU,
CHI)KAeT MPOBOMMOCTh HEPBHBIX BOJIOKOH M YBEIHMYHUBAET KIETOU-
HBII MeTa0OoJIM3M W TMPOHHUIIAEMOCTh IS yHaJCHUS TpaBMaTHUC-
CKHMX DJKCCYIaToB (CEKpeIMu) W CIOCOOCTBYET BOCCTAHOBIICHHIO
TKaHel. B MexaHu3me jieueOHOro 3¢exra BaKHOE MECTO 3aHUMAET
cTUMYJISIHS TIeHTO30(ochaTHOTO IMyTH 0OMEHA YIIIEBOIOB, BEAYIIIA
K aKTHBAIlUU PEreHEPATUBHBIX MPOIECCOB.

buodusznyeckas xapakTepucTHKa yJbTpa3ByKa M MeXxa-
HM3M €ero Jie4eOHOro AeiicTBUSA

PazpymmurensHoe neiictBue. Konebanusi 3HaYUTEILHOW WH-
TEHCUBHOCTH BBI3BIBAIOT MTHOBEHHBIC Pa3pbIBBI KIETOK. Pa3phIBbI
KJIETOK TPOUCXOIAT MO/ BO3JEHCTBHEM KaBHTAIIUH — Pa3phiBa XKHUJI-
KOCTH ¢ 00pa30oBaHMEM MHKPOCKOMHYECKUX Moyioctell. OHa MOMXKET
OBITh MUCTUHHOM, €CITU MPOUCXOANT B CpeJie, HE UMCIOIIEH ra3oB, U
JIOXKHOM IIPU HAJIMYKMU B 0O3BYUHMBAEMOI Cpejie ra3oB.

BonpmmHCTBO HccnemoBareneil CUNTaIOT, YTO MEXAHU3M YJIIbT-
Pa3BYKOBOT'O BO3/ICUCTBUS HAa TKAHW U OPTaHHM3M KHUBOTHOTO M €ro
TepaneBTudeckas dPPEKTUBHOCTh CBS3aHBI ¢ MEXAHUYECCKUM, mep-
MUYECKUM, (PUIUKO-XUMUYUECKUM U PeqhieKMOPHBIM OeliceueMm.

Mexann4deckoe Bo3JeiicTBHe 00YCIOBICHO Tepeaadeii Koe-
0aTenbHBIX JBMKCHUN B TKaHb, HAXOMSIIYIOCS B KOHTaKTe ¢ BUOPH-
pyIollle MOBEPXHOCTHIO YIbTPa3BYKOBOM rojoBKU. [Ipoucxonsrt mno-
TepeMEeHHbIE CXKATHsI M pacIIMpeHus BemiecTBa. [Ipu aToM yacTHIIBI
Cpenbl TOJ BIMSHUEM YIIbTpPa3ByKa KOJICONIOTCS, IepelaBas dHep-
THIO JBM)KEHHUS COCEHUM YacTuiiaM. B pesynpraTe 3HEprusa xoiebda-
TEJIHHOTO JIBIKEHHS TIepefaeTcs Ha paccTogHue. [Ipoucxoant myib-
carus KJIeTOK M1 MUKPOMAacCaX TKAHEBBIX DJIEMEHTOB.
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Tepmuueckoe Bo3aeiicTBue. O0yCIOBICHO 00pa30BaHUEM B
TKaHsx Teruia. [Ipu m3yueHnn nefCTBUS yIbTpa3ByKa YCTaHOBIICHBI
TpH BO3MOXHOCTH OOpa3oBaHHsA Temsa. Bo-mepBeix, oOpasoBaHue
TeIUIa MPOMCXOAMUT B pe3yjbTaTe MEPHOAMYECKOTO CXKATHA CPEIH,
BO-BTOPBIX, TEIJIO BBIJEISIETCS TaK)Ke HAa TPAHUIIE ABYX CPEl B CHITY
pasiuuns IBMOKYIINXCS B HUX YacTHIl, B-TPEThUX, 00pa30BaHUE TETI-
Jla TIPU yJIBTPa3BYKOBOM BO3JCHCTBHM HAa TKaHW MPOHCXOJHUT B Pe-
3yNbTaTe MpEeBpaIleHus aAKYCTHUECKOH SHEPTHH B TEIUIOBYIO.

Koaddumment nornomeHus ynbTpa3ByKa 3aBHCHUT OT BSI3KO-
CTH Cpeabl, €€ TEIUIONPOBOJIHOCTH U BHYTPUMOJIEKYIISPHBIX U3MEHE-
HUH.

Tepmuueckoe BO3ACHCTBUE YIbTpPa3ByKa OOBSICHSCTCS, IIO-
BUJUMOMY, HE TOJIEKO TIEPEX0J0M MEXaHUUECKUX KOJCOAHUH B Tell-
JIOBBIE, HO W 3HAYUTEIIbHBIMH U3MEHCHHUSIMH COCYIUCTBIX PEaKIUil U
0OMEHHBIX MPOIIECCOB B 03BYYCHHBIX TKAHIX B PE3YJIbTaTe CIOXKHBIX
HEHPOpedICKTOPHBIX PEAKIIHUM.

Crnenyer OTMETh, YTO KOJIMYECTBO TerJia, 0Opas3yromerocs B
TKaHSX, 3aBUCHT OT DPEXHMa, YaCTOTHl, MHTEHCHBHOCTH W METOja
03BYUYMBaHUS TKaHEH.

Pu3nKo-XxuMHuuecKoe JeiicTBHE YIbTpa3Byka OOYCIIOBICHO
YCHJICHUEM TIPOHUIIAEMOCTH KJIETOYHBIX MeMOpaH 1 qud(y3uOHHBIX
IpoIeccoB (aeT BO3MOXHOCTh MpoBeeHus hoHodopesa iekapcT-
BEHHBIX CPE/ICTB), U3MECHCHUEM KOHIICHTPAIIUI BOJOPOTHBIX HOHOB B
TKaHSIX, PACHIMPEHUEM BBICOKOMOJICKYIISIPHBIX COCTUHCHHUI U YBEIIH-
YCHWEM aKTUBHOCTH MHOTHX (EPMEHTOB, YCKOpPEHHEM OOMeHa Be-
IIECTB B OpraHU3Me KUBOTHBIX.

PeduiekTopHOE BO3/MeiicTBHE yIbTpa3Byka 00yCIOBIICHO pas-
JPpOKEHUEM PEIENTOPOB B TKAHAX, YTO MOATBEPKIACTCS BOZHUKHO-
BeHHEM Pe(ICKTOPHBIX Peakiuii. YIbTpa3ByK BIHsET Kak Ha IICH-
TpPaJIbHYIO, TaK ¥ Ha MEPUPEPUICCKYI0 HEPBHYIO cHCcTeMy. B pe3yib-
TaTe YJIbTPA3BYKOBOTO BO3JEHCTBUS IMOHMKACTCS MPOBOJUMOCTH
HEPBHBIX CTBOJIOB. Y CTaHOBJICHO 00€300JMBaloIIce BIHSIHUE YIIbTPa-
3ByKa MPU COXpPaHEHWH YyBCTBUTEIHHOCTH KOXKH. YJIBTPA3BYK BIIHS-
€T U Ha BETETaTUBHYIO HEPBHYIO cucTeMy. JleueOHbIH 3PPeKT 00b-
SICHSIETCS ISWCTBHEM Ha HEPBHYIO cHcTeMy pe(iieKTopHO depe3 ad-
(hepeHTHBIC BETeTaTHBHBIC BOJIOKHA Tepupepudeckux HEepBOB. OT-
JIeTbHBIC aBTOPHI OTMEYArOT JeueOHbIN 3 (EeKT npu AeWCTBUU YIIBT-
Pa3ByKOM Ha pe(IeKCOreHHYIO 30HY.
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TpOce Ha BBICOTE OKOJIO 1,5M OT CIMHBI TEJIAT, TIPH ITOM HEOOXOIH-
Masi 103a O0JIydeHHs 00ecreunBaeTCs KOJMYECTBOM MPOXOJOB Hal
JKUBOTHBIMH: JIBA MPOXO/Ia 32 CYTKH JJIS TEAT JO IIECTH MECSIECB U
cTapile MeCTH MECAIEB, TPH MPOX0/1a 32 CYTKH JIJIS TEJIOK HETEIIeH.

Jlis oOnydeHusi HEOONBIIMX TPYMIT TEJNAT MPUMEHSIOT ycTa-
HoBkud OPK-2 wiu OPKIII, npu 3TOM BBICOTY 00JIydaTelis ¢ JaMITOi
JPT 400ycranaBnuBatoT juist Tenar 1,5m u nns tenok u Herener 1
M OT CIIMHBI )KMBOTHBIX, [UINTEIBHOCTh 00IyueHHUs B cyTku — 15-20
MUH JUIS TENSAT JO IIECTH MECAIEB, U TENAT CTaplle IEeCTH Mecs-
LIEB U IS TEJIOK U Heteneit — 20-25muH.

Jnst o0nydeHHsT KOpOB U IUIESMEHHBIX OBIYKOB TPUMEHSIOT
spureMHble o0iaydarean D01-30M, D0-2 miu MexaHU3UPOBAHHBIC
obnmyyarenbHbie ycTaHOBKH YO-4. DpureMHbIe 00IydaTeiau IMO/Be-
IIMBAIOT Ha BbIcOTE 2 -2,2M OT T0JIa U3 pacyeTa OJuH 00JIydareih
Ha 8-10 kB.M. muIomiaau mpu OecrpuBszHoM cozepxkannu KPC wmu
OJIMH 00JTyJaTelb Ha JBE KOPOBHI MPH CTOHIOBOM COJICPIKAHHU.

JIMMTEeNhHOCTh BKIIFOUEHHUS SPUTEMHBIX OOJIydaTesield B COOT-
BETCTBUH C MPUHITHIMH CYTOYHBIMH J03aMU 00JIyueHus paBHa 4-4,5
4 B cyTKd. [Ipy 3TOM 00Iy9aroT JiBa pa3a B CyTKH B JIHEBHOE BpeMd,
KOT'/Ia HEe MMPOU3BOJIAT paboT M0 YXOAY ¥ KOPMIICHUIO )KHBOTHBIX.

[Ipu ucnonap3oBaHNM MEXaHU3UPOBAHHOW OO0JTydaromeil ycra-
HOBKH Y O-4 00ydaTey MOABEIIMBAOT Ha TPOCE Ha BbicoTe 1 M OT
CITUHBI )KUBOTHBIX, IPU 3TOM HE0OX0ouMast 103a 00IydeHus odectie-
YMBACTCS 33 TPU MPOXO/A B CYTKH HAJT )KHUBOTHBIMH.

st 06irydeHust HeOOJIBIIMX TPYIIT KOPOB MM OBIKOB MOXKHO
npuMeHsats yctaHoBkM OPK 2 unu OPKII, npu sToM 00ydaTelnsb ¢
nammnoit JIPT-400 ycraHaBnuBarOT Ha BbICOTE 1M OT CIIMHBI KHBOT-
HbIX. O0ny4yeHue npoBoasT B TeueHne 25-30MuH B CyTKH.

Jnst yasTpaduoaeToBOro 00aydYeHHS KOPOB II€JIecO00pa3Ho
NPUMEHSTh CBeTWIBbHUK-00my4darens ODCIIO-2 X40, koTopslil oa-
HOBPEMEHHO CITY’KHT JJIs OCBeIIeHUs rometneHus. Ero moasemmba-
10T Ha BeIcOTE 2,2-2,5M OT 1moJjia U3 pacyera OAWH 00JIyyaTeslb Ha 8-
10 kB.M. wiomany. JnurenbHOCTh 00aydueHus — 3-44 B CYyTKH.

O0Jy4yeHue SITHAT M OBIIEMATOK

Jnst uadpakpacHoro odorpera M yiabTpaduoJCTOBOrO 00IIy-
YeHUS ATHAT TakXke HanOolsee 1esecoo0pa3Ho UCTIONb30BaTh KOMOU-
HUpPOBaHHYIO ycTaHoBKY UKV ®-1.
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BOTO OOJyYeHHUs IUTEILHOTO NEeHCTBUA HamOojee 3(PpPeKTUBHBIMU
SIBIIIIOTCSL CTAllMOHApHBbIE YCTaHOBKHU ¢ oOiydarensmu D 01-30M u
03-2 ¢ namnamu JI2-30-1u cBetwibHUK-00myyaTtens ODCII02-2 X
40 ¢ spuremHuoil nammoii JIOP-40, Tak Kak MX HCMOIL30BAHUE JACT
BO3MOXKHOCTh 00€CIeUnTh 0ojice paBHOMEPHOE, MArkoe H 3¢ dek-
TUBHOE 00JTyYeHUE )KUBOTHBIX.

OO0ayyeHue TeasT

B npodunakTopusx s TeaAT Hanbosee d3PGEKTUBHO IpUMe-
HATH KoMOWHHMpOBaHHBIC ycTaHOBKH MKY®D-1 mis mHpakpacHOTO
oborpesa u ynbTpaduoneroBoro o0mydeHus Moioauska. Oomyyare-
mu UKY ®-1 nonsemuBaroT Ha BeicoTe 1,6-1,7M oT mona u3 pacyera
oJIMH 00JTydaTeNh Ha JIBE CMEXHBIC KIIETKH. [Ipu rpynmoBoM cojep-
JKaHUU TeJSIT BeIOMpatoT oauH obmydarens UKY® nHa 4 k8. M. [1no-
manu. Pesxxum paboter — 10-16maueit, mpu s3tom UK-nammer paboratot
KPYTIIOCYTOYHO C TPEeMs YaCOBBIMH IIEPEpPhIBAMH BO BpEMs KOpMUIe-
HUSA - YTPOM, JAHEeM H BeuepoM win 1,54 —oborper, 30 Mun — nepe-
pBIB, yiabTpaduoneroBas jamna — 6 4 B cyTkd (10 2 9 Tpu pasza B
JICHB).

B TensTHUKaxX A TENAT O MIECTH MECSAIEB M HETENeH MpH-
MEHSIOT 3puTeMHble obmydarenu D0 1-3v mnmu OD-2 ¢ nammaMu
JID-30-1. 3puremuble 00aydaTeNM NOABCIINBAIOT HA BBICOTE 2-2,2M
OT M0JIa, UCXOMs U3 pacuera OauH o0iydatesib Ha 15-20KB.M. III0-
a1, JTUTEIFHOCTh BKITIOYCHHS SPUTEMHBIX O0JIydaTeNel omnpee-
JITFOT B COOTBETCTBUY C MPUHSITHIMU CYTOYHBIMH JI03aMHU OOTyUYCHHS,
KOTOPBIE JIJISl TENSAT J0 MIECTH MECSIIEB coCTaBisIIOT 3-3,54, crapiie
mectu MecseB — 3,5-44, st Teaok u Hetened — 4-4,54 B CyTKU.
ITpu 5TOM 00Jy4arOT B 1Ba MpueMa (THEBHOE BpeMsi), KOTa He Tpo-
M3BOJAT paboT MO YXOIy U KOPMIICHHUIO TEJIAT.

B TensTHUKAX MOXKHO MPUMEHSTH CBETHIBHHUK — OONydaTelb
OOBCIIO2-2 X 40 nnsi 0JHOBPEMEHHOTO OCBEIICHUS TIOMEIICHUS U
YIBTPapUOIETOBOTO O0IyUeHHUS KUBOTHBIX. CBETHIHBHUK — O0Ty4a-
TeNb TO/ABEUINBAIOT HA BBICOTE 2,5 M OT moja, UCXOs U3 pacueTa
oauH obOaydarens Ha 15-20kB.M. miomanu. JIMTEIBHOCTD YIbTPa-
(hMOJIETOBOrO OOJMYYCHHS TENAT JO IIECTH MECSIEB COCTaBIsET 2-
2,54, crapine mectu MecsieB — 2,31, U TeJIOK U Hetenel -3-3,51 B
CYTKHU.

[Tpu ucnonp3oBaHMM MEXaHU3UPOBAHHOW OO0JTydYaromei ycra-
HOBKH YO-4 ¢ nammamu JPT-400 obnywarenu moaBeMIMBAIOT Ha
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Hampumep, npu oOiydeHHE 00J1aCTH KEITyAKa WIH TapaBep-
TeOpaIbHON 00JACTH MPOMCXOIUT IMOBBIIICHHE KHUCIOTHOCTH JKEIy-
JIOYHOTO COKa M YCHIICHUE MTEPUCTATBTHKH.

B nocnennue ropl NOSBUIKCH COOOIIEHHUS O OIaronpuiATHOM
BIUSHUM yIBTPa3BYKOBBIX KOJIEOaHWI Ha COCTOSHHE HWMMYHHOTO
craTyca U 00 uX clocOOHOCTH YMEHBINATh SIBIEHUS ayTOMHTOKCHKA-
1017078

[Ipn mpoBeneHWH yIBTPa3BYKOBOH Tepamuu HEOOXOIMMO
3HaTh OCHOBHBIE ITOKA3aTeNH, KaKk pexuMa padoThl anmapaTypsl, TaK
U caMOH TepanvH.

- yacTtoTy Kosiebanwuii (repir),
- MHTEHCHUBHOCTb yIbTPa3BYKOBBIX KOJIEOaHMIA,
- yrojl TaJCHUs YIBTPa3BYKOBOTO Jyda Ha OO0JIydaeMyro

TKaHb,

- BHJ YJIbTPa3BYKOBOTO BO3ACHCTBHUS (HETPEPHIBHBIA HIIH

UMITYIIbCHBII),

- KOHTaKTHYIO Cpeny,

- TPOAOJDKUTENHOCTD MPOIEAYPHI,
- TeMIepaTypHbIi A PexT

- Kypc JICUCHHS.

WVHTEeHCHBHOCTD YIBTPa3ByKOBBIX KOJEOAHUI — 3TO SHEPrHs,
npoxosimast 3a 1 cexyray uepes 1 cm? mromanu. [Ipu TabmibHOM
METOJIe O3BYYHMBAaHHUS WHTCHCUBHOCTH YJIBTPA3BYKOBBIX KOJcOaHUH
0,5 — 1,5B1/cM? cunTaercst Manioit 1030#, 1,5 — 3Br/em® — cpeiHel u
3-6 Br/cm? — Gotb1oit 1030it. C JIedeOHO [eIIbI0 HCIOIB3YIOT Yalle
MaJble ¥ CpeTHUE T03BI.

Jlnst BeIOOpa TOW WM WHOW MHTCHCUBHOCTH YJIBTPa3ByKa B
KaXXIOM KOHKPETHOM CIlydae OMNpeleIIONIMM MOMEHTOM JOJDKEH
OBITH XapaKTep MaTOJIOTUIECKOTO IpoIiecca.

OmnpeneneHHoe 3HaYeHHE HMEET pekuM pabotel. Yame wuc-
MOJIB3YIOT HENPEPBIBHBIN M UMITYJIbCHBIN pekuMbl. HempephIBHBIN
YIBTPa3ByK UCHOIB3YIOT MPEUMYIIIECTBEHHO JJISl O3BYUMBAHHS MSIT-
KUX TKaHEH W CycTaBOB. IMIIyJIBECHBIN peKnUM XapakTepuzyercs 00-
Jiee BBIPOKECHHBIM MEXaHUYCCKHM JCHCTBHEM Ha TKaHW W 3HAYU-
TEeIBLHBIM CHIDKCHHEM TerutooOpa3zoBaHus. OOpa3syromieecss B TKaHIX
TEIUIO KPOBBIO M TMM(OI OTBOJUTCS BO BpeMs May3 ropaslio 00ib-
IIe, YeM ATO HAOJFOIaeTCs MPU HEMPEPHIBHOM BO3JIEHCTBUM yIbTpPa-
3BYKa.
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ITpu yasTpa3ByKOBOM Teparuu IPOBOAAT MPIMOe (JIOKaIBHOE)
W KOCBEHHOE O3BydYuBaHHe. [Ipw mpsMOM O3BYYHBaHUS BHOPATOD
MPUKIIAIBIBAIOT K oUyary mnopaxenus. [Ipy KOCBEHHOM - BO3/ICHCTBY-
10T Ha KaKyI0-HHOYIb TKaHb UM OPTaH OMOCPE0BAHHO: uepe3 CIHH-
HOMO3TOBBIC HEPBbI, HEPBHBIC Y3JIbl U COCY/IbI (P MOPAKSHUH JIOK-
TEBOT'0 CYCTaBa 03BYYHMBAIOT IICUCBOE CIUICTECHHE).

CylecTBYIOT 1Ba METOJ[a O3BYUHMBaHHs — JAOUIBHBIA M CTa-
OWbHEIN. B nepBom BUOpaTOp MEICHHO C JIETKUM Ha)KUMOM Iepe-
JIBUTAIOT TI0 03BYYHNBAaEMOM IMMOBEPXHOCTH. DTO OCHOBHOM METO/I, €T0
WCTIONB3YIOT U TIPU KOCBEHHOM O3BY4YHMBaHWH. [Ipu cTaOUIBLHOM Me-
TOJIc BHOPATOp YCTAHABIMBAIOT HAa COOTBETCTBYIOIIMN YYacTOK U
HETIOIBIKHO YACPKUBAIOT BO BPEMsI BCEl MPOIETyPHI.

ITpu mpoBeJCHUH YILTPA3BYKOBOHW MPOLEAYPhI HEOOXOIUMO
MPUMEHSTh KOHTAKTHYIO CPEY JJISl TOTO, YTOOBI MEX/Ty BUOPATOPOM
U KOXEH He OBLJI0 BO3AYLIHOW IPOCIOHKH, TaK KakK YJIbTPas3BYK,
MPUMEHSIEMbIH ¢ JiedeOHoM 11ebio B npeaenax 800-3000kI 1, uyepe3
BO3AyX HE MPOXOAWT. B KauecTBe KOHTAKTHOW CpPEibl MPUMEHSIOT
Ba3eJIMHOBOE, TMEPCHKOBOE, TOJCONHEYHOE, T'PEYMIIHOEC W JpyTHe
pactuTenbHble Macia. Hanbosiee oNTUMAaIBHBIM SBIISETCS UCIIONB30-
Banue 50%+H0ro BOAHOTO PACTBOpA TIIMICPUHA, KOTOPHIH B MoOJie
YIIBTPa3BYKOBBIX BOJH HATPEBACTCS MEHBIIIE.

BerepunapHblii anmapatr yiabTpa3ByKOBOW TepaneBTUUECKUN
BVYT-1 nByxuactotnbiii (880 u 2640k[11), 4TO MO3BOJISET O3BYYH-
BaTh KaK MOBEPXHOCTHO, TaK M TIyOOKOPACTOI0KECHHBIC TKAHU HKU-
BOTHBIX. [Ipu pabote amnmapara B quana3zone 2640k MOKHO 03BY-
YHBATh MOBEPXHOCTHO, a 880K 11 - riryOOoKOIeKaIlUe TKAHH.

Pucynok 12 —Amnmapatsl Ui yJIbTPa3ByKOBOM Tepanuu
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ycranoBka UKY®-1IlpennasnaueHa s HHPPaKpacHOrO H
yIBTPa(pHOICTOBOr0 00 IydeHHs Moo HsKa. O0IydaTeb IpeacTaB-
JISIET COOOM KECTKYI0 KOPOOUaTyr0 KOHCTPYKIIHIO, HA 000MX KOHIaX
KOTOpoil pazmemnieHsl nHGpakpacubie namnbl MK3K-220-250,a mex-
Iy HUMH — yabTpaduosieToBas spureMHas jammna JI9 — 15,

Pacuer napameTpoB 00/1yueHus.

Pacuer mapameTpoB yibTpadUOICTOBBIX OOIYUATEIBHBIX YC-
TAHOBOK OJ[HA W3 OTBETCTBEHHBIX TPYNOEMKHX 3ajad. OCHOBHBIMU
napameTpamMu yIbTpapHONIEeTOBBIX O00IydaTeNbHBIX YCTAaHOBOK SIB-
JISIIOTCS HOPMUPOBAHHOE 3HaYCHHE OOJYYEHHOCTH, CHCTEMa 00Iyde-
HUsS, TUN OONyuaTeneld, pa3MmelneHue oOmydareneil U MPOJOIDKH-
TENBHOCTH paboThl. PacueT JOKEH MPOBOAUTHCS B CIEAYIOIIEH IT0-
CJIeJOBAaTEILHOCTH:

- BBIOOp THMA 00JTyyaTescH U 00IyJIaTeIbHBIX YCTAHOBOK;

- OmpeJieNieHHE JI03bl 00yYeHNS,

- BBIOOp KOoNHMYecTBa O0Jydyareneld U pa3MelieHus UX B I0-
MEIICHUY,

- CBETOTEXHHMYECKHUI pacyeT 00JIyuaTeIbHON YCTaHOBKHY,

- OmpeJieNieHHEe MPOJOJDKUTEIILHOCTH PaboOThl 00ITydaTelb-
HOHM yCTaHOBKH.

Bu10op THIIA 00sTyUaTesIeH

JIst KakI0ro KOHKPETHOT'O Cliydasi BRIOOp THIa 00Jydaresncit
1 00JyJaTeabHBIX YCTAHOBOK B 3HAUUTEIIBHON Mepe MpeIonpeielisieT
BUJ, BO3PACTHYIO TPYMIIy M TEXHOJOTHIO COJEPXKAaHUSI CEIIbCKOXO-
3SUCTBEHHBIX JKUBOTHBIX, TEXHOJIOTUYECKYIO M SKOHOMUYECKYIO (-
(DEKTUBHOCTH OOJTy4aTeIbHOW yCTAaHOBKH, €€ JIOJITOBEYHOCTH W Ha-
JEKHOCTH pabOTHI.

[Ipu BEIOOpE 0OMywaTeneil U OOydaTeNbHBIX YCTAHOBOK He-
00XO0IMMO yUYeCTh CIIEIYIONIUE TPEOOBAHMS:

- o0ecrieueHre paBHOMEPHOCTH 00IyUIeHHS,

- obecrniedeHue TpeOyeMol 1036l OOTYUCHHS;

- TEXHHYECKYI0 W DKOHOMUYECKYIO IIeJIecO00pa3HOCTh MPH-
MEHEHHUs JIAaHHOTO THIIAa OONydJaTesss U OONydaTeNbHOU ycTa-
HOBKH.

Heo0Oxoaumo Takke ydecThb, YTO MPOAOLKUTEIbHBINA 3(deKT
MPU OJIMHAKOBBIX CYTOYHBIX J03aX YJIbTPa(QUOIETOBOTO OOIYUYEeHUS
JKUBOTHBIX TE€M BEHIIIIC, Ye€M MEHBIIE €r0 IIOTHOCTh M OOJIBIIE TPO-
TOJKUTETBHOCTh. VICXOAST U3 3TOTO, JUIsl CUCTEMBI YIbTpadUoIeTo-
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IOHKTUBY M KOXKY 4eJIOBEKa WM >KUBOTHOro. biarogaps BeHTHIISATO-
paM, BO3JlyX CaHHPYETCsl BHYTPHU JIaMIIbl, a IIOCJIE 3TOr0 Pa3HOCUTCS
no nomereHno. [E3AP ciocoben noHM3upOBaTH BO3AYX.

’\

-

|

Pucynok 24 —Ycranoska JIE3AP mns caHauﬁH Hu
a’paIruy MoMeIICHUS

AYroBbI€ PTYTHBbIE TPYOUaThie JaMIIbl BLICOKOTO 1aBJIEHH
tuna JAPT. IlpencraBnstor coboii TpyOKy M3 KBapLEBOTO CTEKIA,
XOPOIIIO MPOIyCKamIero uanyuenus B 00aactax ot 20010 400uM u
B BHIUMOH OOJIACTH CHEKTpa. SIBIAIOTCS MOLIHBIM HCTOYHHUKOM
yIBTPauOIETOBOTO U3TyUCHUS |
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JIJis BETepUHAPHBIX ITIeTiel MOYKHO HCIIONB30BaTh U MEJMIIMH-
ckue ammapatel TunoB YTC-1, VTC-1m, YTII-1,2,3q, YT-5, Y3T-5
n 1.3, Y3T-1.03 ¢ uznyyarensiMd AJs1 YPECKOKHBIX M PEKTATBHBIX
BO3JCHCTBHIA. BOJBIIMHCTBO M3 HHMX HMEET 4acToTy Tojbko 800-
1000xT' (pucynok 12).

Kpome Toro, ynpTpa3zBykoBoe 03BY4YHBaHHE MOKET CHOCOOCT-
BOBATh JIOKAJIM3AIlMH M KOHIICHTPAIIMH JICKAPCTBEHHBIX BEIIECTB.
DTO TPOHCXOAUT B PE3YNIbTATE YBEIWYCHUS MPOHHIIAEMOCTH Kile-
TOYHBIX MEMOpaH B TKaHAX, OONyYEHHBIX YJIbTpa3BykoM. Ha stom
OCHOBaH LIMPOKO MpUMEHsIeMbIil MeTo poHOdOpe3a, a TakKe METO.
yBeNMUUeHUsT APQPEKTHBHOCTU AJIEKTpodope3a TpeaBaAPUTEIBHBIM
YIIBTPA3BYKOBBIM OOTyUCHHEM.

Hokazanusg:

- ymmObl, paHbl, s3BBI, 0XKOTH, CBHIIH, OOpPOJAaBKH, OCIa

BBIMCHH,

- MacCTHTHI,
- MHO3UTHI, MBIIIICYHBIH CrIa3Mm,
- KOCTHO-CYCTaBHBIC MATOJIOTHU (CHHOBUTBI, apTPHUTHI, Ie-

PpHUAPTPHUTHI, TAHAPHUIIUH),

- cmaiku, pyOrs
- CYyXOXKHIJIbHO-CBSI304YHbIe 3aboseBaHus (OypcHTbHI, TEHIH-

HUTBI, TCHIOBArMHUTHI, KOHTPAKTYPhI TCHIOTCHHOTO U JIECMO-

TEHHOT'O MIPOUCXOXKICHHUS),

- XpPOHHYECKHI CHHOBHT (ITOCTOSIHHOE BOCHaJeHHE 000-

JIOYKH CyCTaBa)

- B 0()TAIbMOJIOTHH KEPATHTHI, KEPATOKOHBIOHKTUBUTEHI, 5I3-

BbI U IOMYTHEHHS POTOBHIIH,

- mponudepaTuBHBIX U pyOIIOBBIX MpoIeccaX B MATKHX TKa-

HAX,

- XpOHHYECKHH HeCTeM()UICCKHI YpeTpOIpOCTaTUT, aTo-

HUSI TIPEICTATENLHOMN JKEJIe3bl,

- IMCTHT, IIUCTAITHUS.

IIpoTuBonoka3zaHuUuA:

- riay0OoKast OepeMEHHOCTbD,

- Kaxekcwus,

- akTuBHas GopMma TyOepKyIesa,

- CEepACYHO-COCYIUCTasl HEIOCTATOYHOCTE,
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- BO3J€eicTBHE B 00JIACTH TOJIOBHOI'O M CIIMHHOI'O MO3ra,
- TIpH 3aKPBITHIX THOMHBIX TpOIeccax,
- B [IEPUOJI OCTPOT0 BOCHAIUTEIHLHOTO OTEKA.

3. ADPOTEPAIINSA
D10 (QunoTEepaneBTHUECKasi MPOIEaypa, IPEAIoIararmas
WCTIONb30BaHue Bo3ayxa. [loapasnensercs Ha aBa BUA:
1) asponoHoTEpaNHIo,
2) a’po30IIeTePaIHIO.

3.1. Aspononorepanus

JlaHHast pa3HOBUIHOCTH adpOTEepaliuil OCHOBaHA HA BO3JCHCT-
BHU Ha OpPTaHU3M OOJILHOTO KMBOTHOTO MOHOB ra30B BO37yXa, KOTO-
pBIe TIONyYeHBI MYTEM HCIOIB30BaHUS alb(a-Tyded pajusi cepHO-
KHCIIOTO WM TaMMa-u3iaydeHus cTpoHIws — 90 B HOHHM3AIMOHHBIX
ycraHoBkax llltetinOoka. Kpome TOro, HCIosb3yroT 31eKTpo3ddiito-
aJIbHBIC TIPUOOPHI, NOHU3UPYIOIIUE Ta30BbIE MOJIEKYJIBI B DJICKTpUYE-
CKOM TI0JIC BBICOKOT'O HAIpPsDKECHUs, noHm3aTophl Petinera u I[pron-
Jiepa, A 3THX TeNied TPUTOHBI THIPOAMHAMUYCCKIE adPOHOHU3A-
TOopel MukynuHa, THApoadponoHu3aTtopel «CepmyxoB-1», 'AU-4,
00pa3yroIre a3porOHbI MMOJIOKHUTEIBHOTO W OTPHUIIATEIHHOTO 3aps-
noB (pucyHok 13).
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Pucynok 13 — «A3poBHOH» - anmapar JJis a3pOUOHOTEPAITUN
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B kauectBe ucmounuxoé ynbTpaduoNeTOBOTO H3IYYCHUS B
YCTaHOBKaX, MPUMEHSEMBIX B CEITbCKOX03IHCTBEHHOM MPOU3BOICTBE,
HanOoJbllee 3HAYCHUE UMEIOT:

JPHUTEMHBIE PTYTHbIE JIOMHHUCIHEHTHBIE JYTOBBIE JIAMIbI
JID. Ilpeacrasmsror coboit TpyOKy M3 YBHOJEBOTO CTEKJIA, BHYTPEH-
HsISl TIOBEPXHOCTh KOTOPOH TOKPBITA CJIIOEM CIIEIHAILHOTO CBETOCO-
cTaBa — JIOMUHO(OPOM, MpeoOpa3yomuM yabTpaguoaeToBoe n3iy-
yeHure o0yactu ¢ uHO# BosHbl 280-360HM. MakCUMyM H3Ty4YCHHUS
samnsl 310-320M;

O0akTepuumaHbie pryTHbIe Jamnbl THna JIb. Ilpencrasnsror
co0oii TpyOKy M3 YBHOJIEBOTO CTEKJIA, XOPOILIO MPOMYCKAIOMIET0 W3-
nydenne obmactu ot 20010 280uM (prucyHok 23).

Pucynok 23 —lcnons3oBanne OaKTepUIIMIHBIX JTaMII
JUTS CaHALIUH TTOMEIICHHUS.

DJEeKTPUUECKUM pa3psil B CMECH [IApOB PTYTU C aprOHOM CIIy-
JKUT UCTOYHUKOM H3Ty4eHHs], OOJIbIIasi 4acTh KOTOPOTO MPUXOIUTCS
Ha JIMHUIO C JUIMHOW BONHBI 254 HM, COOTBETCTBYIOLIeH oOmacTu
HanOOJIBIIEro OaKTePUITUAHOTO aeicTBh. [ caHary moMenmeHni
B MPHUCYTCTBUH >KUBOTHBIX HCIIONB3YIOTCS OaKTEpULUIHBIC JIAMIIBI
cMoHTUpOBaHHbIe B ycTaHOBKY JIE3AP (pucynok 24).B stom amma-
pare JlaMIbl CMOHTUPOBaHbI BHYTPH IUIACTUKOBOI'O KOXKyXa, IOITOMY
Y@ He oKa3bIBacT NPSIMOT0 MOBPEXKAAIOLIETO BO3JEHCTBUA HA KOHB-
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KosieHuaThlil mITaTUB acCT BO3MOXKHOCTH IIPUaBaTh OTpaxa-
TEJIO0 C FOPEJIKOW caMble pa3iuyHble nojoxeHus. [Ipumensercs mis
00JTy4eHHs] MEJKHUX KUBOTHBIX.

[lepeuncienHble BBIIIE TOPENKA MpU padOTe AAIOT TaKOU
CIICKTP JIy4UCTOH dHeprud, rae okoyso 50% npuxoaurcs Ha JOJIHO
yIIbTpaHuOIETOBBIX JIydell, OCTaJIbHAs YacTh IPUXOIUTCS Ha MPaBYIO
TOJIOBHHY BUJUMOTO CriekTpa (royObIX, CHHUX U (DHOJICTOBBIX).
PazHuna Mexmy OTAENbHBIMH BHAAMHU TOPEJIOK HE B CIEKTPaIbHOM
cocTaBe M3JIyueHHMs, a B KoiaudecTse Jdydell. HauMensiee koauuect-
BO nydueid maet ropenka INPK-4. M3myyeHne Bo BceX 3THUX TOpENKax
o0pasyeTcs 3a cyeT MapoB PTYTH, KOTOPHIE NIPH MPOXOXKICHUU Yepe3
HUX 3JIEKTPUYECKOr0 TOKA pacKaJIUBaOTCA.

PryTHO-kBapueBas Jjamna He3duoHeka paboTaeT OT ceTH
120 u 220 Bonbt. OTpakarens OONBIION, B BHIE yCEUEHHOH MHpa-
MU/IbI, C XOPOIIMMH OTPa)KaIOIIUMU CBOMCTBaMHU.

Topeaxn APK-2 nim ITPK-2. TIpumensiercs s IpyImoBoro
00JTy4eHHs] MEJIKHUX KUBOTHBIX.

MopratuBHasi pryrHo-kBapueBas Jamma (ITPK-4). Bmon-
THpOBaHa B ueMojaH. Pabotaer ot cetn 127 u 220 BoawsT. OTpaxka-
TeJIb MAJICHbKHH, IPSIMOYToJIbHbIN, KaK y I[IPK-2, HO MeHbIINI HaIo-
noBuHy. Mcrounuk cBera - ropenka [IPK-4 nnasnenoro kBapua, Ko-
TOPBIH JIETKO MPOITYCKAeT yIbTPadUOICTOBBIC IydH. AHAIOTOM SIBIISI-
eTcs pryTtHo-KBapuesas gammna BOIT-01/27 pucyrok 22).

e 4

Pucynok 22 -O06iydatens yiabTpadHoNeTOBbI PTYTHO-KBAPIIEBbIH
BOIT1-01/27
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OTHoOIIIEHHEe YMCIIa a3POUOHOB TIOJOKHUTEIHLHOTO 3apsiaa K OT-
punarenbHoMy B 1 KyOWYeckoM CaHTUMETpe BO3IyxXa Ha3bIBaeTCs
K03 PHUIIUEHTOM YHUTIONSPHOCTH. [IpH JieUeHUH KUBOTHBIX UCTIONb-
3YIOT HOHH3UPOBAHHBIN BO3MYX € KOA(PPHUIHUCHTOM YHHUITOIAPHOCTH
0.1 — 0.2 foTOK ¢ TIPEUMYIIECTBEHHBIM OTPHUIATENBHBIM 3aPSIOM).

B mpupoie a3poroHbl 00pa3yroTCs Mo BO3IACHCTBUEM paro-
AKTHBHBIX M3IyYCHUH 3EMHBIX MOPOJ, KOCMHYCCKHX Jydei, rpo3o-
BBIX U TUXUX pa3psiyioB. [ToBbINIEHHAS HOHU3ANUS aTMOC(Ephl OTMe-
qaeTcs BOJIM3U MOPCKHX OEperoB, BOJIONAIO0B, B COCHOBBIX JIECaX.

AdpPOHOHBI OKa3bIBAIOT CTUMYJTUPYIOIIEE HEPBHO-
pedIeKTOPHOE BO3JCUCTBHE HA OPTaHU3M Yepe3 JBIXaTeIbHYIO CHC-
TeMy, coo0IIasi CIM3UCTHIM 000J0YKaM dNeKTpudeckuid 3apsia. OHu
MOBBIIIAIOT JMEKTPUUYCCKHUN TTOTCHIIUAT KOXH, KPOBIHBIX OCIKOB U
JIPYTUX TKAHEH. YBEIMUUBACTCS CBEPTHIBAEMOCTh KPOBH, KOJNYECT-
BO Kayusi. [IOBBIMIAIOTCS MHTEHCHBHOCTh TKAaHEBOTO JIBIXAHMUS, TO-
TpeOJIeHHe KUCIOPO/Ia U BBIJICTICHUE YTIICKUCIIOTHI.

AbdpoHOHM3aIMs TPOTUBOMOKAa3aHa NpH SM(pHU3EME JIETKHX,
WCTOIICHUH M KAaXEKCHH, JICCTPYKTHBHBIX HAPYIICHUSX CIH3UCTHIX
BEPXHHUX JIBIXaTEIBHBIX ITyTEH.

3.2. Aspo3osierepanust

PazHoBHAHOCTH a3poTepanuu, MpeAnoiaraloniuil UCroib30Ba-
HHE C JIeueOHOH 1esbio adpo3ouieil. A3po3onu (rped. aelr — BO3IYX U
nar. Solutio — pacTBop) — IUCHIEPCHBIC CHCTEMBI, COCTOSIIUE U3
ra3oBOW Cpelibl, B KOTOPOW B3BEIICHBI TBEPIbIC (IBIM) WIH KUIKUC
qacTULb! (TymMaH). B 3aBUCHMOCTH OT JMCIIEPCHOCTH a3pPO30JH TOJ-
pa3AensIoT Ha!

- BBICOKOAMCIIEPCHBIE — TUAMETP YaCTHIL 10 S5 MKM;

- CpeIHEeIUCIIEPCHBbIE — quaMeTp dacTuil 5-20MKM;

- KPYHHOAHWCIEPCHBIE —AuaMeTp yacTtul 25-50MkmM;
- MeJKoKarnenbHble — auaMeTp dactul 150-250mkmMm;
- KpyIHOKamenbHble — quamerp yacTtui 250-400mkm.

[Ipu oOpa3zoBaHWK a’pO30JICH IHUCTIEPTHPOBAHHBIC YACTHIIHI
MOJy4aloT dJeKTpuueckuil 3apsn. JleueOnsiii 3ddekr oOycnoBieH
NeWCTBUEM JIEKapCTBEHHOTO BEIIECTBA, TEIUIa TApOB a’po30isi H
aneKTpryeckoro 3apsana. Ilox BaMsHHEM a’po30i1s yCHINBAETCS aK-
TUBHOCTb PECHUTYATOTO JMUTENHs, HACTyMaeT Oojiee MHTEHCUBHOE
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CaMOOYHIIICHHE JBIXaTeIbHBIX MyTeH OT MBLIH, CIW3W U MHKPOdIO-
pHI

HcTounuku a’po3osieii B 3aBUCUMOCTH OT CIIOCO0a MOTYUICHUS
a’po30JIeil IensT Ha!

- MHIKEKTOPHBIE (paclbUIUTeNbHbIE). B HUX a’3po30is 0Opa-
3yeTcs B pe3yiibTaTe M3MEIbUCHHS KUJIKOCTU B CTPYE CXKATOTO
BO3AyXa. B BeTepuHApUH HCMONB3YIOTCS HWHTAISITOPHI THUIIOB
TAH, HTIT,

- CTpyHHBIE 00pa3yroTCS 3a CUYET COYIapeHHs IBYX CTpyH
KHUIKOCTH, Haxosmxces noj gasnenneM. (CAI-1, CAT-2);

- JIUCKOBBIC 00pa3yloTCs B PE3yNbTATe U3MENBUCHUS KHI-
KOCTH TIpH Bpamernn ancka (JIAI-1) (pucysok 14);

- YIBTPa3BYKOBBIE — MPOUCXOTUT H3MEILUCHHE JKUIKOCTH
3a CUeT yJIbTPa3ByKa.

Abpo3oereHepaTopsl B 3aBUCHMOCTH OT HCIIOJIB30BaHHS Ha-
rpeBa OBIBAIOT:

- TepMOMEXaHHUYECKHe a’poreneparopsl (pucyHok 14);

- TEHEPaTOPHI «XOJOJHOT0 TyMaHa» (PHUCYHOK 15).

TepMoMexaHUUECKUE TeHEPATOPhI Yallle BCETO HCIONBb3YIOTCS
JUTS OOIIUX JE3UH(EKIIMOHHBIX pabOT B HEXUJIBIX TOMEIICHHUSX, Ta-
KUX KakK CKJaJbl, 36PHOXPAHUIIUING, TCIJIHIIbI, XHBOTHOBOUCCKHUC
(epMBI, T.K. a3pP0O30JILHBIN TyMaH CIIOCOOEH NMPOHHUKATL BO BCE TPY/I-
HOJTOCTYITHBIE MECTa, MENbYalliie TPEIIUHBI, OTBepCTHS U T.0. Ty-
MaH Ha OCHOBE MACJSHBIX HOCHTENCH JEPKUTCS B TOMCIICHHUSX B
TE€YEHUE HECKOJBKHX YacoB, HO, OOBIYHO, HE HWMEET OCTATOYHOTO
JIEUCTBUSL.

Pucynok 14 -Tepmomexanuueckuii reneparop TF 35
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o BiustHreM Y @JI mpoayKThl OSIKOBOTO pacrmana pasHooOpa3HOi
XUMHYECKOH XapaKTePHCTHKH, BIUIOTh 10 THCTAMHHOBOTO PAAA.

OO0nanasi BBICOKOW aKTHBHOCTBHIO, YIBTPa(HUOIETOBBIC JIyYd
CIIOCOOHBI OKa3bIBaTh Pa3lIMYHbIC BIMSHHUSA Ha (PYHKIUIO OPraHOB U
TKaHEH.

Y®JI obnagaroT OaKTepUITUIHBIM TEHCTBHEM.

Jlamnel, Ooratele yJabTpaguo1eTOBbIMH JTy9aMH.

HcTOYHMKOM CBETOBOW paayialliy y JIAaMIT STON TPYIIIbI SBIIS-
I0TCS PTYTHO-KBapIIEBbIe T'OPEJKH, CBETAIIMECS IPU MPOIYCKaHUN
gyepe3 HUX IEKTPHIECKOTO TOKA.

PryTtHo-kBapueBas namna APK-2 pabotaer ot cetn B 1271
220 BonbT. Mcrounuk ynprpaduoneToBbix nydeid ropenka APK-2,
MOJKOBOOOpPa3HOH (DOPMBI, OTpaKkaTellb METaUIMYeCKHid, cepuue-
ckoit ¢popmel. [Ipumensiercs it o0mero o0IydeHUs] MEIKHUX JKHBOT-
HBIX.

PryrHo-kBapueBasi namna IIPK-2 paboraer ot cetn 127 u
220 Bonbt. OTpaskarenb JaMIibl - HEOOJIBILIONW IPSIMOYTOJbHOU (hop-
Mbl. Mctounuk cBera - ropenka [IPK-2 - mpsimast TpyOka ¢ oTTsHY-
TBIMH KOHLAMH (puCyHOK 21).

B

Pucynok 21 —Jlamna gns YO —Tepann I1PK-2
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- DKCCYJAIlMH W TPAHCCYNALMU B CEPO3HBIC MOJIOCTH W TKa-
HHU,

- TeMaToMax W TUMQOIKCTpaBa3arax.

- XpPOHUYECKUX M MOAOCTPHIX BOCHAJICHUSAX CYXOXKHUIBHO-
CBSI30YHOTO armapaTa,

- MHO3WTaX, HEBPAITHIX, MHAJTHAX.
DIporTuBonmokaszanus

- 3aKpBIThIE THOWHBIE TIPOIIECCHI;

- CBEXXHE paHBbI;

- THOWHO-HEKPOTUYECKUE MPOLIECCHI.

4.3.YabrpaduosieToBoe 001yueHne

Buosiornyeckoe neiicteue yJabTpaguoaeTOBBIX Jy4Ye

DPPeKTUBHOCTL OHOIOIMYSCKOro ICHCTBUS YIbTPahHOICTO-
BBIX JTy4eil HEOJHOPOJIHA U 3aBHCHUT OT JUIMHBI BOJH. B cooTBeTCTBUM
¢ otuM Y D-nyun pasensioT Ha TPH YacTH:

- JUIMHHOBOJIHOBYIO (CriekTp — A) ¢ jmHOM BoiHbL oT 400
oM 10 320 HM — 00nagaoT CI1abOBBIPAKEHHBIM OHOJIOTHYE-
CKHUM JICHCTBUEM;

- cpenHeBOaHOBYHO (criekTp — B) ¢ mimHo# BoaHBI oT 320
HM 10 280 HM C BBIPaKEHHBIM OHMOJIOTMYSCKUM JICHCTBHEM Ha
OpraHu3M KUBOTHOTO H

- kKopoTkoBONMHOBYIO (criektp — C) ¢ anuHO# BosHB oT 280
M 1o 180 M, obmagaromux OaKTEPUIUIHBIM JICHCTBUEM Ha
OCHOBE UX KOAryJIHPYIOIIETO ¥ JICHATYPHPYIOUIErO JEHCTBUS
Ha OENKOBBIC CTPYKTYPHI KJIETOK.

VY bTpaduoaeTOBBIC JIydd MPOHUKAIOT B TOJINMHY TKAHEH Ha
oy MuuMeTpa. Ho, HecMOTpst Ha 3T0, OGlaromaps TOMy, 4TO OHU
001a1af0T CIIOCOOHOCTBIO TPH WX TOTJIONICHUH BbI3BIBATH 3HAYH-
TENbHBIC XUMHUUCCKUE N3MEHECHHUS B KJIETKaX TKaHEH, 5T Jy4d OKa-
3BIBAIOT OOJNBIIIOE BIUSHAE HA OPTAHH3M.

IMon netictBueM ynbTpadUOIETOBOIO OOYYCHHS BO3HHKAET
THIIEpPEMUs], YIy4IIaromias Bce 0OMEHHbIE MPOIecChl, 0COOCHHO MU-
HEpaNbHBIA. YBETUYMBACTCS KOIMYESCTBO DPUTPOLUTOB U TeMOIJIO-
OuHa; ynyJmaroTcs QYHKIMHA BCEX OPraHOB U TKaHEH, 0COOCHHO ma-
TOJIOTHYECKH U3MEHEHHBIX. DTOMY CHOCOOCTBYIOT 00pa3oBaBIIMECs
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[MpuHTmn paboThl TEPMOMEXaHHUYECKOTO TEHEPATOPa COCTOUT
B TOM, 4YTO pabOuMii pacTBOp SJAOXMMHUKATA WU Je3MH(EKTaHTa
BIIPBICKMBAETCS B TIOTOK TOPSYETO, IBHXKYIIETOCS C BBICOKOW CKOPO-
CTBIO Ta3a.

[Ipu 3TOM KUAKOCTh CHavajga pa30MBaeTCsA Ha MeJIbYaiIIve
KaIlIH, a MIOTOM 3TH KaIlIi, IOYTH MTHOBEHHO WCIAPSIOTCS 3a CYET
BBICOKOW TeMmmepaTypbl ra3a. OPQGeKT OXJIaKICHHS, BBI3BIBACMBIN
pacipeHneM ra3a, IPUBOJIUT K KOHJICHCAIIMHY BJIATH B BUJIC KallelieK
pasmepoM 10-35 MukpoH. ITH Kaneiabku (GOPMHPYIOT IUIOTHOE 00-
JIAKO TyMaHa.

MeTo ¢ HCIHOJB30BAaHUEM <XOJIOAHOTO TyMaHa» SIBISICTCS
OUYeHb BBICOKOI((EKTHUBHBIM: MPH MPEBPALICHUU JKUJIKOCTH B a3po-
30J1b MOIIHBIC BO3YXOJYBKH B COUYCTAHUH C OJIArONpUsSTHBIMU TEM-
MEPaTypHbIMHA YCJIOBUSMHU B IMOMEIICHUH CIIOCOOCTBYIOT PaBHOMED-
HOMY pPacIpeeICHIIO MeTLYalIIMX Kamellb a’po30Jisl 110 Beel oopa-
OaTbIBacMOH ILI0IMa U, Llenbro Takol 00pabOTKH ABJISCTCS MUHUMU-
3WpPOBATh HOPMY NMPUMEHEHUS MpenapaTa HACTOIbKO, HACKOIBKO 3TO
BO3MOXKHO M, TaKMM 00pa30M, CHHU3HMTh KaK CTOMMOCTb O0pabOTKH,
TaK U ee BpeMsl.

Pucynoxk 15 —I'eneparop «xomomroro tymana» «HEBYJIO».
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Menpyailline KamnejabKu a3po30Jis OCTAIOTCS BO B3BELIEHHOM
COCTOSTHHH B BO3[yX€ HECKOJHKO YacOB, 00OECIIEUMBAIOT MOKPHITHE
BCEX BHYTPEHHHX IOBEPXHOCTEH NOMEIICHUH, BO3MOKHOCTH HC-
MOJIb30BaHUs B IPUCYTCTBHUHU XUBOTHBIX. Takue reHepaTopsl HE OKa-
3BIBAIOT TEPMUYCCKOTO BO3JACHCTBHSA Ha paboOdMii pacTBOp: HEKOTO-
pBIe KOMITOHEHTHI pabodeil )KUAKOCTH MOTYT OBITh HE TEPMOCTOUKH-
MH, YTO MPHUBEACT K PaspylLICHUI0O M MHAKTUBALWHU ICHCTBYIOLIMX
BEIIECTB.

Cample JydImme a’po30JU MOTYy4YalOTCs, KOTZa BBICOKOIMC-
MEPCHBIE YaCTHIIBI IMEIOT OJUHAKOBBIN 3apsin. Takue adspo3onu 1iu-
TEJNBbHOE BpeMs HaXOISATCS BO B3BEIICHHOM COCTOSHUM, W OoJiblIce
BpeMs OKa3bIBAIOT TepaneBTHIecKuil 3pdekT.

Iloxka3anmusa. B BeTepuHapHONW NIpaKTHKE a’po30JU IMpENMYy-
LIECTBEHHO MPUMEHSIOT B NTULEBOACTBE ISl BAKLMHALMK MITHI U B
MPOMBINICHHBIX KOMIDIEKCAaX IS MPOGUIAKTUKHA U TPYIIOBON Te-
panuu JIETOYHBIX OOJe3HeH MOJOMHSIKA JKUBOTHBIX, CAHAIIUN MTOMeE-
LICHUH B IPUCYTCTBHUHU KUBOTHBIX.

[Ipu nmedenun u npoduIakTuke OOJIC3HEH IABIXATEIBHON CHC-
TEMBI B COCTaB a’p030JIeH TOKHBI BXOAHUTD CIETYIOIINE TTPenapaThl:

* eiicTBYIOIIME BeIecTBO (pa3iMyHble aHTHOMOTHKH, CYIIb-
(baHMIAMHIHBIC TIPETIapaThl U 1p.);

* OpoHxonuTHYeCKUe cpeacTBa (ddeapuH, SYyQWUINH) IS
JYYIIEero MPOHUKHOBEHHS 1.B.;

* OTXapKUBAIOIINE BelIecTBa (MPOTECOTUTHYCCKUE (PEPMEHTHI U
Jp.) OYHMINAIOT JbIXaTEIbHBIC TYyTH OT SKCCYAaTa.

* BELIECTBA MPUIAIOIINE YCTOHYUBOCTD a3p030JsiM (TITHIIEPHH,
CBIBOPOTKA KPOBH, ITa3Ma KPOBHU, 00E3KUPESHHOE MOJIOKO).

IporuBonoka3zanus. He cinenyer HazHauaTh a’po3oierepa-
MTUIO TPY CEPIICYHON HEJOCTATOYHOCTH, OTEKE U IM(pU3EMe JIeTKUX.

4. CBETOJIEYEHHUE

JleueOHbIC MpONEILYPHI, IPU KOTOPBIX MPOU3BOJUTCS BO3JIEH-
cTBHE Ha OONBHOM Y4acTOK Jy4aMH ONpPEAEICHHOIO CIIEKTPaIbHOTO
COCTaBa, HOCSAT Ha3BaHKe cBeTosedeHue (Gororepanms).

Jnst nedeOHBIX 1enell MOoIb3yI0TCS €CTECTBEHHBIM U Pa3iiid-
HBIMH UCKYCCTBEHHBIMH HCTOYHUKAMH CBETOBOM SHEPTHH.
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JUTS Hac, JIF0JIeH, OYCHb BBICOKOM, HO JUIS MITUIIBI OHA CITUIIKOM HH3-
Kasl.

[Tpu moBpekIeHUN LIEHTPATBHONH HEPBHOW CUCTEMBI (XpOMOTA,
CYZOpPOTH) WJIH MOBPEKICHUSIX MO3ra B pe3yJIbTaTe HECYACTHBIX CITY-
vaeB (HampuMep, eCiy NTUIA yaapuiack 00 OKOHHOE CTEKJIO) TEIlIo-
Boe u3MydeHre BpeaHo. OHO TOBBIMIACT KPOBSHOE JABICHHE B TO-
BPEKACHHOM MO3I€ U YCYTryOJsieT 3a00neBaHue.

[Tuiry ¢ moBpekIeHHEM TN SBHBIMHU MpH3HAKaMu 3a00IieBa-
HUS TOJIOBHOTO MO3Ta JIO OKa3aHHs BETEPHHAPHOW TOMOIIHU CIIETyeT
MOMECTHUTH B 3aTEMHEHHOE MoMelieHue. Jlydie Bcero ocTaBuTh ee B
MOKOE M YAaJHWTh BCE BHEUIHWE paszapaxkurenu. Ecnum HecuacTHBIN
cITydail MpoU30IIelT TOIBKO YTO, M He HAOI0IaeTCsl HUKAKOTO KPOBO-
TEYEHUs, CeqyeT MepexaaTh OUH - JIBa Yaca, MPEXAe YeM TpaHC-
MOPTUPOBATH MITHILY, HAXOSILYIOCS B COCTOSTHUH IIIOKA.

Moka3zanusga nJsi IPUMEeHEeHUS .

TemnnoBoe BO3ACHCTBHE WUCKYCCTBEHHBIX MCTOYHHUKOB HH(pPa-
KpPacHOro ¥ BUIMMOTO CBETa U pe(IeKTOPHOE BO3ACHCTBUE ITHX U3-
JMy4eHUH OOYCIIOBHIIM WX INHPOKOE MPHUMEHEHHE TPH Pa3IHIHBIX
0oJ1e3HsIX KMBOTHBIX. Ha kosxe, moaBepraemoii nH(paKkpacHOMy 00-
JY4YEHUIO, yxKe uepe3 1-2 MUHYTHI HAacTymaeT TaK Ha3blBaeMas Tell-
JIOBas HpUTEMa, KOTOpas ¢ MpeKpalleHreM 00JIydeHHsl OBICTPO HcUe-
3aet, B 10-15pa3 ycuinBaeTcsi HHTEHCUBHOCTh KPOBOTOKA, BBIJIEIIC-
HHUe W ucnapeHue norta. Hanbosee O6maronpustHeiil 3¢ ¢dexT oT npu-
MEHEHHS MH(PAKPACHBIX ¥ BUAUMBIX Jy4YeH MMOIYYarOT MPU XPOHH-
YECKHX W TOJOCTPHIX BOCHAICHUSIX, KOT/Ja B TKaHIX HEJIOCTATOYHO
KpoBooOOpaIieHue, MOHWKEH OOMEH BEIIECTB, 3aMEIJICHBI perapa-
TUBHBIE U PETCHEPATUBHBIEC TPOLIECCHI.

- OOJIE3HM NPUAATOYHBIX MoJocTed dYepena ((QpOHTHUTEI,
raMOPUTEI),
- OOJIC3HU JBIXATEIbHOW CHUCTEMbI (JIADUHTHTHI, OPOHXHUTHI,

MTHEBMOHMH, TIJICBPHUTHI),

- OOJIe3HH OpraHoB MHIEBapeHHs (TMIOTOHUH W ATOHHH

NPE/PKETYIKOB KBaYHBIX, CHIDKEHHE MOTOPHOW U CEKpeTop-

HOW (DYHKITUM KETyJKa U KUIICYHHUKA, CIIACTHYECKUE KOJIUKH,

KaTapaJIbHBIA TaCTPOIHTEPUT, TOKCHUECKas JUCTpodus rmede-

HH, 00TYpaIHst )KETIHBIX XOI0B),

- OoJie3Heil MOUYECBBIACTUTENEHON CHCTEMBI,

55



TensioBoe 06/1y4eHne NTULBI B YACTHBIX MOBOPbAX.

B To Bpemsi kak MJICKOTIMTAIOIINE PEarupyroT Ha MPOHUKHOBE-
HUE B OpraHu3M Bo30yauTeneil HH(EKIUil TUXOPaaKoH, Yy ITHIL, HOP-
MaJIbHasi TeMIeparypa Tejia Kotopbix Beitie 41°C, oHa MOHMKACTCS.
Kak nuxopanka y MIICKOTIHTAIOIINX, TAK H CHIDKCHHE TEMITEPaTypPhI
TeNa y TTHIl, SBISETCS 3allUTHBIM MEXaHH3MOM. TakuM o0pazom,
OpraHu3M MBITACTCS CO3/IaTh HEOIArOMPUATHBIC YCIOBUS ISl pOCTa U
pasMHOXKeHUsT Bo30Oymuteneil. Eciin 3amuTHBIE MEXaHU3MBl Opra-
HU3Ma MTHUIBI HE B COCTOSIHUHM YHUYTOKUTH BO30YIUTENS, JITUTEIb-
HOE CHIDKCHHE TEMITEPATYPhI, TAaK e KaK U MPOJODKUTEIIbLHAS THXO-
panka y MIICKOMHUTAIOIINX, MOXET MPUBECTH K THOCTH TEepPHATOrO.
Ecmu, nanpumep, 4enoBeky, y KOTOPOTO BBICOKas JIMXOPaJKa, Jeia-
0T XOJIOJHBIC KOMIIPECCHI Ha UKPHBI, YTOOBI KaK-TO OTBOJUTH TEILIO,
0OJIBHYIO ITHIY HA00OPOT HEOOXOUMO COTPETD.

Jlydme Bcero st 3TOrO MOJXOJWT Bpaliaromascs Jiamra
00BIYHO# JTaMIIouKo# MorHOCThI0 60 BT. He Mcmonb3yioT rajoreHo-
BBIC JIAMITBI, OHH CJIMIIKOM SPKHE W MOTYT BBI3BaTh MOBPEIKICHUS
rna3. MadpakpacHsle H3Ty4aTenn cleyeT HCIOoIb30BaTh TOIBKO TI0
MOKa3aHUsAM, TIOCKOJIBbKY MPH JUITUTEILHOM UX MIPHUMEHEHUH BO3HUKA-
€T ONaCHOCTh 0XKOTOB, MPEPHIBATh 000TPEB HEINb3s, TaK KaK 3TO MO-
JKET TIPUBECTU K CHIDKCHHUIO TEMIIepaTyphl, €CIIM IITUIlA €Ille HE CO-
BCEM 3JI0pOBA.

BoNbHBIM TTHIAM TETJIOBOE H3AYYCHHE HEOOXOAUMO Kak
JTHEM, TaK ¥ HOYBIO. YTBEpKICHHE, UTO YKMUBOTHBIC HE MOTYT CHATh
MIPU CBETE, B OOIEM MPABWIBLHOE, HO B JAHHOM CITy4ae OHO OTXOJHT
Ha BTOpOW TIIaH, TOCKOJBKY OoJiee BaXXHBIM sBIsieTcst Teruio. Heob-
XOJMMO HaKPBITh OJHY CTOPOHY KJCTKH MJIATKOM, YTOOBI TEIJIO HE
YXOIWIO. Y CTaHABIUBAIOT jJamiy Ha paccrosaud 10 cM oT kieTku
HATPOTUB JKEPJIOYKH, HA KOTOPOW CIHT MTHUIA, YTOOBI OHA MOTJIA,
€CITH €H CTAHET CIMIIIKOM KapKo MepedpaThCs Ha JPYTYIO KEPIAOUKY.
CHauana GONBIITMHCTBO MTHI[ 3TO Pa3APAKACT, U OHU MEPEMEIIIAIOTCS
B JIpyroi#l koHer KieTku. Ho 3To JuiuTest Hemoro: Kak TOJIbKO Mep3-
HyIllee XUBOTHOE OOHAPYKUT MCTOYHUK TeIia, OHA YCTPEMHTCS K
HEMY.

Yacto Biajenblbl HE CIEAYIOT COBETY NPOBOJUTH 00OTPEB
OOJIGHOW ITHIIBI, MOCKOJBKY CYHTAIOT, YTO B KBAPTHPE JIOCTATOYHO
TEIUTO, J1a ¥ KJIETKA CTOUT PSIOM C UCTOYHHUKOM I[CHTPATBHOTO OTO-
wierns. KoHeuHo ke, KOMHaTHas Temieparypa Bbiie 25'C kaxeTcs
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CBeT mpencTaBiIsgeT co0OM JTYyYHUCTYIO DHEPTHIO, PacIpocTpa-
HIOIIyIocs B BakyyMe co ckopocTeio 300000km/gac, u mo cBoeit
MPUPOJIC ABISACTCS AIEKTPOMATHUTHBIMH BOJTHAMH PA3TUYHOM JITHBI
M 4acTOTHI KoJieObaHus. Uem Ooibllie yuciio KoiaeOaHHU, TeM KOpoUe
JUTMHA BOJIHBI JTy4a. J[Jis u3MepeHus JJTUHBI 0Y€Hb MajbIX BOJH (KO-
poue 1 MM) MOJB3YIOTCS CICAYIOIUMHU SAUHUIIAMUA: MUKPOH (MKM —
0,001mm), mummumukpos (HM — 0,001mukpona (Mxm) wiu 0,000001
MM u aireTpeM (A — 0,1mxm — 0,000000b1m).

B coBpeMeHHOM TpeicTaBIEHUH CBETOBOM MOTOK paccMaTpHu-
BaeTCsl C TOYKH 3PCHMUsI, KaK 3JCKTPOMArHUTHOW BOJHOBOUW TEOPHH,
Tak W KBaHTOBOW win ()OTOHHOW. BennuwnHa sHepruu KBaHTOB He-
onnHakoBa. OHa TeM OOJIbIlle, YeM BBIIIE YAaCTOTa KoJieOaHusI.

CreKTphlI 0TAeIbHBIX HCTOYHHKOB CBETA.

B orpomHO#1 pOTsHEHHOCTH CIIEKTpa JTyYUCTON SHEPTrUU BU-
JMUMBIC JTy4d 3aHUMAIOT JIUIIb HE3HAYUTEIbHYIO0 4acTh — oT 760
um(kpacubie ayun) g0 400 am(¢pronerossie ayun). CiieBa OT BUAN-
MO 4aCTH CHEKTpa PaCIoNIaraloTcs HEBUANMBIC HH(PaKPaCHBIC Ty-
9H, JUTMHA KOTOPBIX HaXOAHUTCs B WHTepBasie oT 460 MUKpOH (MKM)
10 760umM. CrpaBa OT BUAMMOM 9acTH CIIEKTPa PacIojararTCs TakK-
K€ HEBUJIUMBIC yIITPA()HOIETOBBIE JIyd, CIIEKTP KOTOPBIX HAXOAUTCS
B uaTepBaie or 40010 2 HM.

Bce BHBI cBETOBOI SHEPTHUU 00J1aJa0T KaK TEIUIOBBIM, TaK U
XUMHYECKUAM JIEHCTBUEM, IPUYEM y OJTHUX JIy4el CIIeKTpa mpeodiia-
JTaeT TEIUIOBOE, & Y JPYTUX XMMHYECKOE JCHCTBUH; HAIpUMED, Y JIy-
yeii ¢ GoMbIneH IMHON BONHBI (MH(PaKpacHBIX, KPACHBIX, OpaHKe-
BBIX M JKCNTHIX) HAa MEPEIHUI IUIaH BBICTYIAET TEIIOBOU 3B (eKT,
XOTS OHHM HE JIUIICHBI W XUMHUYECKOTO NCHCTBUS, y JIyuel mpaBoit
MOJIOBUHBI CIIEKTpa Mpeo0iaacT XUMUYECKOoe NeicTBHEe U clabo
BBIPa)KEHO TEIIOBOE.

B BerepuHapHOl mNpakTUKe C JICUSOHON LENBbIO MPUMEHSIOT
pa3INYHBIC JaMITbl, BOCHPOHM3BOJSAIINE ONpECICHHBIE YacTH COJI-
HEYHOTO CIIEKTpa. DT CcBeTOJeUeOHbIE anmaparhbl 0 CBOEMY CIEeK-
TPaIBbHOMY COCTABY IOJIPA3JEISIOTCS HA JIAMITBI, U3ITy4arolue mpe-
MMYIIECTBCHHO WH(paKpacHbIC JTy4YW, W Ha JIAMIIBI, H3JIy4alolue
00JIBIIIOE KOJIMYIECTBO YIBTPAPHOIETOBBIX JTyUCH.

K nmammam ¢ mpeoOnamanneM MHGPaKpacCHOTO WU3ITyYCHHS OT-
HOCSTCS. OOJBIIOW COJUIIOKC, MAaJIbIi COJUIFOKC, JiamIila MUHUHA,
namra HHQPaKpacHbIX JIydel (CM. pUC. HUXKE).

47



K nmammam, GorateiM ynbTpadHoIeTOBBIMU JIy4aMH, TPHHAJ-
JexaT: pryTHo-kBapuesas jammna APK-2, pryTHo-kBapiieBas namia
ITPK-2 (puc. 21),mopratuBHas pTyTHO-KBapueBas nammna [1PK-4.

4.1. leiicTBHe BUAUMOTO CBETA

Buonormueckoe pgeiicTBHe. Buguvele nyun
CBETa OKa3bIBAIOT NECHCTBHE HA OPraHM3M IJIABHBIM 00pa3oM depes
3pUTENbHBIN annapaT. DKCIEpUMEHTAIbHO YCTaHOBJICHO, YTO Ha I10-
JIOBBIE, IIUTOBUIHBIC U APYTHE SHIOKPUHHBIC XKEJE3bl, a Yepe3 HUX U
Ha BECb OPTraHU3M CBET BIUSET Pe(IEKTOPHO Yepe3 3pUTENbHBII
HEpPB, TOJIOBHON MO3T M THHIO(H3.

VYCTaHOBIEHO TaKXke, YTO CTHUMYJSIIHMA 3HIOKPHHHBIX JKEle3
MPOMCXOJNT IO ICHCTBHEM TJIaBHBIM 00pa30M KpacHBIX U OpaHXe-
BBIX JIy4ei, OCBEIICHNE 3€JIEHBIM CBETOM JaeT HAaNMEHBIINH 3P eKT.
TensoBble Jyud CBOWCTBOM CTHUMYJILIMM 3HAOKPUHHBIX JKEJIe3 He
o0agaroT.

JelicTBre BUAMMBIX JIyded Ha KOXY M 4epe3 KOXYy HpU HX
KOHIIEHTPUPOBAHHOM IPUMEHEHUH B OCHOBHOM CBOJMTCS K TEILIO-
BOMY BJIHMAHHUIO. Temio ke 0Ka3bIBaeT HEIIOCPEICTBEHHOE U pedlieK-
TOPHOE JICHCTBHE HA OPTaHU3M Yepe3 KOKHBIE PELIETITOPHI.

4.2. MndpaxpacHbie JIyuu

Buonormueckoe pgeiicrBue. B pesynprare
HOTJIOMICHNST HH(PAKPACHBIX JIydel KOXKeH M MOATIeKAIUMH MSTKH-
MU TKaHSMH B HUX BO3HHKAET TEIUIO. Takoe TEemIoBoe BO3IeHCTBIE B
MIEPBYIO OYepe/b BHI3BIBACT PAa3BUTHE aKTUBHOW THIIEPEMUH, HHTEH-
CHBHOCTH ¥ TJTyOMHA KOTOPOH 3aBHCAT OT BPEMEHHU U CTENCHU 00ITy-
YCHUSI.

VYiyumenue KpoBo- B IUM(pooOpalieHns crnocoOCTBYET ycu-
JICHUIO THUTaHUS TKaHEH, Pa3MHOKCHUIO W PEreHepaluy TKaHEil.
VYBenuueHne KOJIMYeCTBa JICHKOIMTOB B 3THX yYacTKax CIIOCOOCTBY-
€T paccachIBaHHIO NATOJOTHUECKUX MPOIYKTOB.

COBOKYIHOCTh HEPBHO-PE(IICKTOPHBIX BIMSHHUH, MEHSIOMINX
YCIIOBHS IIMPKYJISALMN KPOBH, yiIydinasi OOMEHHBIE TPOIECCHI U TIPO-
LIECCHI PAcCcachIBaHUS MATOJOTHUYECKUX MPOAYKTOB, 00YCIOBIHUBAIOT
IIMPOKOE MPUMEHEHHE ITHX Jy4ed MpH Pa3iuuHBIX 3200JCBaHUSX.
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M30JSIIUOHHBIME Maccamu. CHU3y Ha oOiydarene IMperycMOTpeHa
samuTHasa cetka. Kaxaplii TH MorHocThio 0,4 kBT UMeeT BBIKIIIO-
4aTelb, YTO JIeJaeT BO3MOXKHBIM 3-CTYIIEHUYATOE BKIFOUYCHUE 00Tyda-
tensa Ha 0,4; 0,8u 1,2;<BT.

, ), a

Pucynok 19 —Hcnons3oBanue «remuoro» UK-usmyuarens
Ha cBuHO(DEpMe.

IIpumep Ha3HAYeHUS.

CeuHOMaTKa ¢ mopocstamu. Ilonaepkanue TepMOpPEryIIsIyy.
Oo6riee obnmydenue. YcranoBka obmydatenss CCIT-01-250 framma
NK3K-220-250).BbicoTa MOABECKH 110 JAOCTHKCHUU 3(D(PEeKTa KOM-
¢opra (cOuBaHMEe MOPOCAT MOJ OOITydaTesb), BpeMsl OOIydCHHS —
KPYTJIOCYTO4HO, 10 oTbeMa (pucynok 20).

P

Pucynok 20 —O6ayuatens noasecHoit CCIT — 09-250-001
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MOKPBITA KPACHBIM TEPMOCTOMKHM JIAKOM, YTO IO3BOJISIET 3HAYH-
TEJBHO CHU3WTH MOTOK BUIUMOCTH H3IyudeHHs. Jis ee akcruryaTa-
U ucnonsdyercs cBeTwibHUK OPU-1, mpencraBnsromui coOoi
KOHYCOOOPa3HYIO apMaTypy, BRITIOJTHEHHYIO U3 JTUCTOBOW CTaIM Mac-
coii 2 kr.

Jlamna KM 220-10000pencrapiseT co00i HUIMHIPUYCCKYIO
k010y nuametpoM 10 MM, U3rOTOBJICHHYIO M3 KBapIeBOTO CTEKIA,
xopotio nponyckatoniero MK-uznyuenne. HuTh Hakasia BBITIOJIHEHA
B BHJIE MOHOCTIMPAJH, pabouee MOJOXKEHUE TOPU3OHTaNBHOE. Jlammia
UCTIONB3YeTCsl B CTAlMOHAPHOM ToABECHOM oOmyuatene “JlaTBuko”,
MPEICTABIISIFOIIEM CO0O0M KOpOOUYaThId KOPITYC W3 JTUCTOBOM CTaJH.
Jlamma momerieHa B KOPIyC BMeCTe ¢ oTpaxkareieMm (pucyHok 18).
MormHocTts o0myuatens — 100, macca — 2,5kT, OH CHa0XEH Crie-
IUATBHBIM IIOKOJICM.

Pucynok 18 —Jlamna ans UK - uznydyenuns

“Temuplii” UK-uzaydateanb npeacraBisier coOOi MeTaylIu-
YecKylo TpyOKy, BHYTPH KOTOPOH pacrojioXeHa HHUXPOMOBAs CIIU-
palib, ciiy»aias HarpeBaTeieM U yI0KCHHAs B OTHECTOHKYIO H30JIs-
muouHy0 Maccy (pucyHok 19). OTcyTcTBHE KOHTAaKTa CIIMPAIH C
BO3AYXOM OOecreurBaeT CpOK CIykObl TEMHBIX H3iydarenei 10 10
ThiCc. 4. OHH renepupytoT UK-yun ¢ makcumymom okoso 1000HM,
BBHIITYCKAIOT HX B KOMILIEKce ¢ apMaTypoil. C 3TOM 1eJbi0 HCIONb3y-
etcs oomyuatenib OKbB - 1376A, npeacrasistomnumii co00i CTaIbHOM
KOXKyX C 3aKpETUICHHBIMU B BEpXHEH yacTh Tpems ToHamu. CTEHKH
KOXKyXa JIBOWHBIC, TIPOCTPAHCTBO MEXKIy HHMH 3aIlOJHEHO TEILIo-
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IMon BO3/ElicTBHEM CBETA B ONTUMAIIBHBIX JI033X C IOSBICHHEM dPH-
TEMBbl YBEIMYMBACTCS MHUHYTHBIH 00BbEM cepla, YCHIIMBAETCS Jie-
rOYHasi BEHTHISLUS TIPH OJHOBPEMEHHOM YPEKEHUH YaCTOTHI JIbIXa-
TENBHBIX JABMKeHHH. CBeT 0JIaroTBOPHO BIUSET Ha (QYHKIHIO Opra-
HOB TIWIIEBAPEHHS, CTUMYJIUPYETCsl OCIKOBBIN, YIIIEBOJHBIA H BUTA-
MUHHO-MUHEpabHBIH 00MeHbI. C TOBBIIIIEHUEM TeMIIepaTyphl 00Iy-
YaeMOT'0 y4acTKa B TKAaHSIX YCHJIMBAIOTCS (PU3NKO-XUMHYECKUE MPO-
IECCHI, MPOUCXOUT PAa3IPAXKECHNE PEIENTOPOB TKAHEH W MHTEpope-
LIENITOPOB COCYIUCTON CETH, BO30YXKIAOTCS (DU3HOIOIHUECKUE Pe-
aKIMu OOINEro M MECTHOTO XapakTepa, IMOBBIIACTCS DICKTPOIPO-
BOJHOCTB M DJIACTHUYECKUE CBOMCTBA TKAaHEH.

Jlamnibl ¢ npeodagannemM WHGPAKPACHBIX Jiydeii U BUIH-
MBIX JIy4Yeid.

B kauecTBe WCTOYHMKA CBeTa y OOJBIIMHCTBA JIAMIT STOM
IPYIIBI CIYKHUT JAMIIOYKa HaKaauBaHus MOIIHOCTBIO oT 50 1o 1000
BaTT.

Jlamna Cosnroke. CymiecTByeT TpU OCHOBHBIX MOJAETH JIaMIl
Commokc: cranponapHas (0osbiast), mopraruBHas (Majias) W Ha-
cronpHas (pucynok 16). Mx ycrpoiicTBO wumeHTHuHO. Jlamma-
COJUTIOKC OOJIbIAsi UMEET OOJIBIION METaJUTMUSCKHH OTpaXkaTellb U
ropenky Ha 750wumu 1000BatT. BrimoyaroT ee B OOBIYHYIO CETH Iie-
PEMEHHOT0 TOKA.

Pucynok 16 —HacTonbHast 1amma-cosutrokce ¢pupMer Beurer
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PerynupoBky Termia, moay4aeMoro OT JIAMIOYKH, TPOU3BOJISAT
MIPY TIOMOIIIX PEOCTaTa, HAXOAIIErocsl B METAIUTHYECKON KOpoOKke y
OCHOBaHHUSA INTaTWBa. Jlammy OOJBINOW COJUTIOKC MPUMEHSIOT ISt
MPOTPEBaHMUs OOMBHBIX HKHUBOTHBIX KaK KPYITHBIX, TAK ¥ MENKHX. Pac-
CTOSIHHE OT MOBEPXHOCTH TeJia JI0 JIaMIlbl A0JDKHO ObITh 80—100cMm
B 3aBUCHUMOCTH OT HaNpsDKEHUsI ceTH. 11 IPOBEPKU TEIUIOBOTO Jei-
CTBHSI Ha MPOTPEBAaEMbINl YYaCTOK MPUKIAIBIBAIOT JafoHb. Eciu B
teuenue 0,5—1 MHHYTBI ThUTbHAS CTOPOHA KUCTH PYKH OIIyIIaeT
3HAYHTENILHOE TEIUIOBOE JIeHCTBUE, HE BBI3bIBas OONH, TO MOXKHO
CUNTaTh, YTO PACCTOSIHAE WJIM CTEMCHb Hakaja CIHpad JOCTaToY-
ueie. Eciu ke orrymaercs ciaboe Terio, ciaeayeT YBeIHUUTh HaKas
CIUpaau jJamibl wid Bpems oomydenus ot 10 1o 20 munyt. [Ipore-
Jypbl exeaHeBHbIe. KOMHUecTBO mpotieyp 3aBUCUT OT BUa 3a0071e-
BaHHUI U COOTBETCTBYIONIETO 3 heKTa JeUeOHBIX MTPOIETY].

Jlamna MuHuHA cHaOXXeHa oOTpakaTelieM IapadoIMIecKOM
(OpMBI, 3aKpETUICHHBIM Ha JICPEBSIHHOW pydKe W OKaMIICHHBIM Jie-
peBsiHHBIM 0007aK0M (pucyHok 17). Topenkoi B Hell CIYKHUT CHHSASA
WK OOBIYHAS JIAMITa HaKaMBaHusl MOITHOCTEIO 40-10@r.

Pucynox 17 -Jlamra MunnHa

Db dexT neicTBUS 3aBUCUT 0T HHOPAKPACHBIX WIH CHHUX Jy-
yeit. Paccrostaue ot yammel — 15-20¢M, 0HAKO MPH 3TOM CIEAYET
YUUTHIBATh PEAKIMI0 OOJBHOTO KUBOTHOTO. J[s mporpeBaHust He-
OOJNBIINX YYACTKOB TeJa JIAMITy YCTAHABJIMBAIOT KOHTAKTHO WM HA
paccTosiHud 5-7 ¢cM oT marnuenta. Bpems oOnyuenust 15-20 munyr.
[Mponenyps! exxenHEBHBIE WK 2 pa3a B JICHb.

Jlamna mH(pakpacHbIX Jydell uMeeT cepuyeckuii oTpa-
:kartenb (nHpapy:xk). [openkoil CayXUT MeTaTHdecKas HUXPOM-
Has CIHpaih, HAMOTaHHAsS Ha KOHYyCOOOpa3Hyro Kepamuky. OOBIYHO
ropenku umeroT MorHocTh He Menee 300 Batt. Crivpaih HakaauBa-
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€TCsl TOBKO M0 ciabokpacHoro kamenus. CTereHb HarpeBaHus 00-
JTy4aeMoro y4acTKa MEHSIOT WIH TepeMenieHHeM BCeW JIaMIIbl, WIN
CMEILEHHEM TOPEJIKH MO OTHOIIEHHIO K QoKycy oTpaxkaTens. Jlammy
NPUMEHSIOT Ui OOLIero MpOrpeBaHUsl Y MaJICHBKUX COOaK W i
MPOTpeBaHusl yYaCTKOB Teja, I/ie TpeOyeTcss CPaBHUTEIBHO TOBEPX-
HOCTHOE JieiicTBUe. TemioBoe neicTBre MPOBEPSIOT ThIILHOW CTOPO-
HOW KHCTH PYKH, KaKk U y OONBLIOrOo CoJUTIoKca. Bpemsi oOmydeHust
15-20 MuHyT, OpOIEAyphl €KEAHEBHO. DJIEKTPHUUECKUE JIAMITOYKH
HaKaJMBaHUs, KaKk MCTOYHHK CBETa B CBETOJICYEOHBIX ammaparax,
MEPEYNCIICHHBIX BBIIC, JAIOT CIEKTP, B KOoTopoM okono 70% Bceit
CBETOBOW 3HEPTUU MPUXOAUTCS Ha wH(ppakpacHbie ayun. OcranbHas
YacTh MMajaeT Ha JICBYIO MOJIOBHHY BHIMMOIO CHEKTpa (KpacHSIH,
OpaHXeBBIH, JKENTHIH, 3e]eHbli). ['opernka xe B amne nHQpakpac-
HBIX JIy4ed W3JIy4aeT MOYTH IMOJHOCTHI0 WH(pPaKpacHBIC Jy4H, TS
TOJIBKO HEOOJIBIIION MPOIIEHT COCTABIIAIOT KPACHBIE JIy4H, HO, OJTHAKO
MpOHUIaeMasi CIIOCOOHOCTh HWH(PAKpPaCHBIX Jy4eH JaMIl TPYIIIITBI
COJUTIOKC Oouibllle, YyeM y JaMmbl HHGpakpacHbIX nydeil. Hanbomee
KOPOTKOBOJTHOBAsl 4acTh MH(paKpaCHBIX JIyded MPOHUKAET B TOJIILY
MATKUX TKaHeH Ha riiyOuny 3-4 cM.

CetoBasi BaHHa. /[ BeTepuHApUM HE BBIMYCKalOT. Bo3-
MO’KHO HCIOJIB30BaTh MEJUIUHCKUE WU U3TOTOBUTH CAMOCTOSTEIb-
HO. JIBycTBOpYaTas MOJMYKpyTiasl MapHUPHO-COeINHEHHAs! IEPEBSH-
Has WM METaJUIMYeCcKasi KapKacHas moirycdepa, Ha BHYTPEHHEH 1O-
BEPXHOCTH KOTOPOH BMOHTHpOBaHO 8 wim 12 mamm HakalivBaHUS
MoOIIHOCTBIO OT 40 mo 75 Br. [lisg yiydileHHs CBETOOTPa)KEHUS
BHYTPEHHSISI TIOBEPXHOCTh OKpAaIlIMBaeTcs 0Oeloil sMaipio, a Hampo-
THB JIaMIT HaKAJIMBaHUS YCTAHABIHMBAIOT PE(IICKTOPHI OTpakaTenu. B
TAaKUX BaHHaX Ha OOJydaeMblil y4acTOK BO3ICHCTBYeT BUAMMOE H
HH(ppaKpacHOEe UIIyUEHHE, a TaKKe HarpeBaeMblit Bo3ayx (T-70T1p.).

Jlamna madpaxkpacnoro odorpesa UKO npumensercs npe-
HUMYIIECTBEHHO ¢ npodunakTudeckoi nensto. st MK-oborpesa mc-
MOJB3YIOT “cBeTnbie” U "TeMHble” M3mydarenn. M3 «cBerianix» (pu-
cyHOK 18) MCTOYHHKOB MpUMeEHSIOT 3epKanbHble daMisl MTK3K-200-
500 (3c¢-3), a taxxke ¢ WoaubiM nukiiom KM 220-1000 Mx xapaxTe-
PHUCTHKH CIIEAYIOIIHE:

Jlamna UK3K 220-250momnocThi0 250 BT, ciekTpaibHbIH
nmuana3on m3nydeHuss — ot 250 no 2500 M, nons UK-uznyuenus —
70%, cpox cimyx0b1 — 50004. Huwxnss gacte konObl mamn MK3K
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