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O3HaKOMUTBH O0OYYaIOIIUXCS C

1.OCHOBHBIMH 3TallaMU MOJYUYEHHS MEIUKO-
OMOJIOTMYECKON HHMOPMALIUH.

2. Bonpocamu 0€30aCHOCTH U HAJEKHOCTH
MEIUIIMHCKON armnaparypbl



SO D

MnaH

Kiaccupukanyuy MeTHIUHCKON TEXHUKH.
CrpykrypHast 0J10K-cXxeMa nNpuOOpPoOB 1J1s
perucrpanyu OMONMOTEHIMAJIOB

JJIEKTPOAbI U JATYUKH

YCcUIuTe M M reHePaTophbl
Perucrpupymoiue ycrpoucrsaa
HajaexxHoCTh MeTUIMHCKON anmapaTyphbl



TexHuyeckue  yCTPOMCTBA, HCIOJb3yeMble B
MeAUIIMHE, HAa3bIBAIOT 0000IIeHHBIM
«MeJUIHMHCKAsI TEXHUKA.

BoJILIIMHCTBO COBPEMEHHbIX  MEIUIUHCKUX  TI0
HA3HAYEHUI0 TNPUOOPOB KOHCTPYKTHUBHO  SIBJISIETCS

busnyeckumMu npudopamu.




Knaccudgukauma meaguUuMHCKON TEXHUKMU:

1.MeTMIIMHCKHE HHCTPYMEHTHI

Ckajapnejp

2. MEeANIUHCKOE 000pya0BaHUe

CTOoMATOJIOrHYECKOe

KpecJo

3. MCANIHUHCKAaNA allmaparypa PeHTreHOBKifl anmapar



MeauuMHCKMN HWHCTPYMEHT JEHMCTBYET Ha
MAIMCHTA B COYETAHMH C PYKOH YeJI0BEKA,
SIBJIASACH KAaK ObI €€ NMPOJa0JIKEHHEM.

MeauuuHCcKoe 000pya0BaHME —
BCIIOMOIaTeJIbHbIE YCTPOUCTBA IS
00CAyKUBAHMA MANMEHTAa M o0ecnevYeHus
MeTUIMHCKOI 0 TEXHOJIOTHYEeCKOI0

(IMArHOCTHYECKOI0 M JIeUeOHOr0) mpoiecca.



MeaMuMHCKAaA anmaparypa noapasae/asieTcs Ha:
MeIUIUHCKHE IPUOOPHI
MEeAUIUHCKHUE aNllapaThbl

MeauumMHCKUH npuoop — TEXHUUECKOE
YCTPOMCTBO, IpeJHA3HAYCHHOE IS
AVArHOCTUYECKUX  HJIM  JICYEOHBIX  H3MEPCHHUM
(MEIUIIMHCKUN TEPMOMETpP, JJIEKTpOKapauorpad u

1p.)

b

daekTpoxkapauorpag




BO3/1€iiCTBYIOIINE THATHOCTUYECKHE PUOOPBI

BOCIIPpUHUMAKIINC THATHOCTHUICCKHUC le/lﬁopl)l



Bo3aeicTBYOIIME JUATHOCTHYECKHE TPUOOPBI

Jal0T HEOOXOAUMY0 MH(pOpMAIUIO 10 PeaKILMU IMalueHTa Ha
OnpeJieJICHHOE BO3JICHCTBUE (HAIIpUMEp, AUArHOCTHYCCKHUE
ANCKTPOCTUMYJIATOPHI), JUOO IO BHECEHHOMY TEJIOM
NalyeHTa BO3MYIIEHHUIO B IIOTOK JHEPruM (PEHTTE€HOBCKOE
IIPOCBCUNBAHHUE, YIIBTPA3ByKOBas 3Xorpadus H T.I1.).

DJIEKTPOCTUMYJISITOP

Ammapar Y3U




BocnpuHuMaKIue JHATHOCTHYECKHE NPHOOPHI
JaroT WHGOGOPMALMIO O pPa3JIMYHBLIX IIpolleccax B
OpTaHU3ME - TEHEPUPYEMBIX TKaHSIMH M OpraHaMH
OMoOIOTEeHIMAaIaX, 3BYKOBBIX TOHAX  CeEpAla,
TEeMIIEpaType Teia 1 Jp.

BocnpuHuMawmiue AUATHOCTHYECKUE MPUOOPHI
NOJDKHBI  OKa3blBaTb MHHHMAJIbHOE BIIMSHUE Ha
MCCIEIYEMbIM MPOLIECC U IEpeaaBaTh HHPOPMALIUIO
C HAHMEHBIIIUMHU UCKAXKCHUSIMH.



[Ipu TUarHOCTHKE BO3JICHCTBYIOIMU
npuOOpaMH CTPEMSTCS, KaK IMPaBUIO, CHU3UTH
A0 MHHHMAJBLHO  BO3MOKHOIO  YPOBHSI
JHEPIrUI0 BO3AEHCTBHUS, YTOObI HCKIIOUYUTH
OOOYHBIE BpEIHbIC ISl OpraHu3ma 3 PeKThl.



MeaMmUHCKMI annapar — TEXHUYECKOE YCTPOHMCTRBO,
[1I03BOJIAIOLIEE cO3/71aBaTh SHEPTETUYECKOE
BO3JCHMCTBUE TEPANEBTUYECKOTIO, XHUPYPrUHUYECKOTO
WK OAKTEPUIIUIHOTO CBOMCTBA.

Anmapar YBY

Annaparypa oOecrneyuBaeT B TOW WJIM HMHOW CTEICHU
CaMOCTOSITEIIbHBIN, ABTOMATU3UPOBAHHBIMN IIPOLIECC
B3aUMOJIEVICTBHUS C ITALIUEHTOM.



MeauuuHCKasg anmaparypa HauOoJiee CIIOXKHasi,
MHTCHCHUBHO PAa3BHBAIOIIASCSA 00JaCTh MEIUIIMHCKOM
TEXHUKMU.

bonblryo JacTh MEIUITUHCKOMN armaparyphl
COCTABIISIIOT 3JEKTPOMEIUIIMHCKHE IPUOOpbI M
anmnaparml, peACTaBISAIONINE cobon
IICKTPOTEXHUYCCKHUE WU DJIICKTPOHHBIC YCTPOMCTBA.



CyuiecTByeT anmnaparypa, uclnoJjb3yliias MeXaHu4eCKYI0
IHEPIUIO:

1. TBCPAOI'O TCJIa — allllapaThbl JJIS BBITSOKCHU A KOCTGI;'I, JJIA
MCXaHOTCpAaIlMn U 1Ip.,

Anmnapar Eaxuzaposa




CyuiecTByeT anmaparypa, McnoJb3ylimas MeXaHn4eCKYI0
IHEPIUIO:

2. )KUJIKOCTH — BOJOJICUYCOHbIC YCTAHOBKH,
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CyuiecTByeT anmaparypa, McnoJb3ylimas MeXaHn4eCKYI0
IHEPIUIO:

3. Traza — HapKO3HBIC aIlapaThl, almnaparhl s UCKyCCTBEHHOMN
BEHTWJISILIMA JIETKUX U JP.

Hapko3ubid annapart




1o QyHKIMOHAJIBLHOMY NPU3HAKY, T.€. B 3aBUCUMOCTHU OT
LEJIEH, TJIs1 KOTOPBIX OHa UCIIOJIb3YETCHA,
3JIEKTPOMENUIIMHCKASA amraparypa pas3ciicHa Ha:

1. TepaneBTHYECKYIO
2. THATHOCTHYECKYIO.

W3nenus TepaneBTUYECKOU anmaparypbl ONPUHATO Ha3bIBATH
annapamamu,

N3ienust [MarHOCTUYECKOM anmaparypbl — RPUOOPAMU .




B 3aBUCHMOCTH OT HAIpaBJICHUS IOTOKA SHEPTHUU B
CUCTEME anmnaparypa-naluueHT, dJIEKTPOMEIUIIUHCKYIO
arrapaTypy MOXKHO pPa3AeiuTh Ha ABE YaCTH.

BO31CHCTBYIOLIASA

BOCIIPUHHUMAIOIIIAS



TepaneBTH4eckue anmaparbl BO3JICHCTBYIOT Ha
MMAllMEHTA C [EJIbI0 BbI3BATH XKEJIAEMbIE CIABUTU B €TI0
OpraHu3Me€ —  MEPECTPOMKY  IMATOJOTUYECKOTO
poIecca B CTOPOHY HOPpMAIU3ALIUH.

XHUpypruuecKkue amnmaparbl, SBISIOIIUECS YaCThIO
TEPANIEBTUYECKUX, [peTHA3HAYECHBI TJTSt
OCYIIECTBJIICHUSA  PAJAUKAJIbHBIX H3MEHEHUU B
CTPYKTYpPE OPraHOB M TKAHEM.



MeauuuHCKOe
o0opynoBaHue

MeaunuHcKHe
HUHCTPYMEHTbI




OCHOBHBIE TpPyIIbl NPUOOPOB H  alllaparoB,
MCIOJBb3YEMbIC  JUII  MEIUKO-OMOJIOTMYECKUX
L[EJIEH:

—VYempoiicmeo ona nonyuenua (cvema), nepeoauu

u peaucmpayuu MeouKo-ouono2u1ecKkou
un¢gopmayuu. BOJIBIIMHCTBO 3THX YCTPOMCTB
COZICPIKUT B CBOEU CXEME YCUIAUMED

QJICKTPHUYCCKUX CUI'HAJIOB.

— Yempoiicmeo, obecneuusarowee oozupyrowee
go3oetlicmeaue Ha OP2aHu3M pa3iudHbIMU
qcbusuquKuMu gdaxkmopamu ¢ yeavo nedeHusl.

(pU3NIECKON TOUKH 3PEHHUS I3TU YCTPOUCTBA
ABJIAIOTCS 2eHepamopamy Pa3IAIHbIX
AICKTPUUECKUX CUTHAJIOB.

— Kubepnemuueckue snekmporHble ycmpotiicmaa.



CTpyKTypHasa cxema cbema, nepeaadum u
perucrpaumMm MeamkKko-ononornyeckou

nHpopmauuu
Verpolictso
X oo | Iveum.| | Tepe- | IMipuew-| | ViMephreasiut | ¥
(ariekTpon Im marnk [T gux | | (PETHCTPHpYRoMtHi) —
iumnmnt)l npHBop
Kanan
CBA3H

rae X — u3MepsieMblil TapaMeTp OMOJIOTHYECKOM CUCTEMBI,

Y — Beu4uHa, perucTpupyemasi Ha BbIX0JI€ U3MEPUTEIbHBIM
npudopom



Ycrpoucrsa
chbeMa

JIEKTPOAbI

JlaTuyuku

(reHepaTopHbIe)

AKTHUBHBIC

ITaccuBHbBIE
(mapameTpuueckue)




2. NMpuHUMN AeUCTBUA INEKTPoaoB

Daexmpoost — 3TO IPOBOJHUKHM CIICIIUATBHOM
(bOpMBI, COCIUHSIIOIINE U3MEPUTEIBHYIO IEMb C
OMOJIOTUYECKOM CUCTEMOM.

K snexTpoaam NpeabsaBisSiOTCs mpedosaHus.

® OHM JOJDKHBI OBICTPO (DUKCUPOBATHCS U
CHUMAThCH,

® VIMETh BBICOKYIO CTAOMIBHOCTD DJICKTPHUYCCKUX
[apamMeTpOB,

® HC HCKaXXaTh CUTHAII,
® HE pazJpaxaTb OMOJOTMYECKYIO TKaHb U T. II.



ODKBHUBAJICHTHAsI CXE€Ma CHSTHUA 6I/IOHOT6HHI/IaHOB

exp — I C ncroynuka OMONOTEHIUAIIOB;

[ — CONPOTHUBJICHUE BHYTPECHHUX OPraHOB;
R — CONpOTHUBICHHUE KOXKH U DJIEKTPOIOB;
Rgyx — BXOIHOE COIIPOTUBICHUE YCHUIIUTES.



JIna ymenvumenus conpomueieHus KOHMmaKkma
«IJIEKMPOO-KOHCA» MOMHCHO :

® 1ICIIOIB30BATh CaI(ETKH, CMOYCHHBIEC
(pU3PaCTBOPOM,;

@ yBCIIMYNTh ILIOLIAAbL DJICKTpoaa (HMCTHHHAS
KapTMHA B 3TOM CJIy4a€ MOXKET HCKa)KaTbCs, TaK
KaK DJJICKTpOoJ OymeT 3axBaThIBaTb  Cpaszy
HECKOJbKO SKBUIOTCHIMAIBHBIX IIOBEPXHOCTEH ).



Ilpoonemor:

1. BO3HMKHOBEHHE TaiabBaHuueckon JJC B MecTte
KOHTAKTa 3JICKTPOJia ¢ OMOJIOTHYECKON CHCTEMOM.

2. DIEKTPOJUTHYECKAS IOJIIpHU3aLUs DJICKTPOAOB, UTO
NPUBOAUT K BBIJICJICHUIO HA DJICKTPOJaX IIPOIYKTOB
peakiuu IIpA NPOXOXKICHUM TOKa. B pesyibrare
BO3HHUKAECT BCTPEUYHas (IO OTHOIIECHUIO K OCHOBHOM)

IIC.

B o0oux cinydasx Bo3HUKHOBeHHE OJIC HMcKaKaeT
CHUMAaEMbIN BJIEKTPOAaMU ITOJIE3HBIN
OMOSJICKTPUYECKUM CUTHAI.



Buabl anekTpoAaoB npu ousnorepanuu

Ilnockue  anexkmpoow:,  Takue  BIEKTPOABI
MCIIOJIb3YIOTCH, HaIpuMep, Ipu
rajibBaHu3anuM, JsaekTpodopese. K  temy
OOJILHOTO MOABOMIT IIOCTOSHHBIA TOK C
IIOMOII[bX0 ABYX JJEKTPOJOB, KAXKIBIM U3
KOTOPBIX COCTOUT M3 CBUHIIOBOM IIIACTHHKHU
(M1 TOKONPOBOISAIICH  yIIEerpa@uTOBOM
TKaHW) U TUAPO(DUIBHON OPOKIAIKH.



. PacriosoxxeHne miIoCcKux SJICKTPOIOB IIPH I'daJIbBAHHW3AIINN

IIpu npoodorvHom pPacmoOKEHUN SJICKTPOAOB (HA OHHOM
CTOPOHE TeJla) BO3JACUCTBHUIO MOABEPrarOTC MOBEPXHOCTHO
pPACIIONIOKEHHbIE TKaHU. lIpu momepeurnom pacnonoxeHUU
AJIEKTPOJAOB (HAa MPOTHMBOIIOJOXKHBIX y4YacTKax Tena)
BO3JICMCTBUIO IOJIBEPralOTCs IIYOOKO PacCIOJIOKEHHBIC
OpraHbl U TKaHHM.



Bakyymnoie NEeKmMpoobul. Takue SIEKTPO/IbI
HCIIOJIB3YIOTCSA B JapCOHBAIM3AlMKU. BO3yX BHYTpH

CTEKJITHHBIX JJIEKTPOJIOB OANIOHOB MMEET HM3KOE
nasienue (6,7-13,5 I1a).

CTeKIsiHHbIE BaKyyMHBIE 3JIEKTPOJIbI (a), UCIIOJb30BAHUE JICKTPOJOB MPHU
JICYEHUH BOJIOCHUCTOM YaCTH T'OJIOBHI (0)
[Ipu konTakTHON MeTOMKEe (HEIPEPBIBHBIM KOHTAKT 3JCKTPO/Ia C
KOXKEW ) IEHCTBYIOIIUM (DAKTOPOM SIBJISIETCS CPEITHEYACTOTHBIN
BIEKTPUYECKUN TOK.
[Ipu nucrannmonHon MeToanke (3JICKTPO YAAJICH OT KOXKH )
JAEUCTBYIOIIUM (DAKTOPOM SIBIISIETCSI UCKPOBOM pazpsi. [Ipu oOeunx

MCTOANKAX BAKYYMHBIC SJICKTPOAbI IICPCMCIIAIOTCA OTHOCHUTCJ/IBHO
KO>KU.



OaTymnkn meguko-ononornyeckon uHopmaumm

Jlamuyuk — yCTpPOHCTBO, MNpeoOpas3yrolice
M3MEPSEMYIO WIIM KOHTPOJUPYEMYIO BEIIMYUHY B
CUTHAaJ, yAOOHBIN JIJIs IIepeadun U PErucTpaliu.

IIpeoOpaszyemas BeauunHa X Ha3bIBACTCA
BXOJHOH, a UBMEPAEMBIM CUTHAJ (L — BBIXOIHOM
BEJINYUHOM.



Xapaxkmepucmuxa oamuuxa — (QyHKIMOHAJbHAs 3aBUCUMOCTD
BBIXOJHOM BEJIUYUHBI 0O OT BXOAHOM X (ONMCHIBACTCS
AHATTUTUYECKHU WU TpapUIECKH).

OOBIYHO CTPEMATCS UMETh JATYUK C JIMHEHHOM XapaKTEpUCTUKON
o = kX, roe K — mocTosSHHBIN KO3 PUIIMCHT.

Hyecmeumenvnocms oOamuyuxa S — OTHOIICHHUE H3MEHCHUS
BbIXOAHOM BEJIIMYMHBI K COOTBETCTBYIOIIEMY WM3MEHEHHUIO
BXOJIHOMN BEJINYUHEI.

S = Aa /AX.

Ilpeden oamuuxka — MAKCUMAJIbHOE 3HAUYECHHUE BXOJHOM
BEJIMYMHBI, KOTOPOE MOXKET OBbITh BOCHPHUHATO HATYUKOM O€3
HMCKAKCHUS M 0€3 MOBPEXKICHUS JaTYMKA.

Ilopoc oOamuuxa — MHUHUMAIbHOE HW3MEHCHHE BXOJHOM
BEJIMYMHBI, KOTOPOE MOKHO OOHAPYKUTh JATYHUKOM.



Knaccot oamuukoe:

2eHEepamopHble U napamempuuecKue.

l'enepamopnvie Odamuuxku — TaKUE, KOTOPBIE MO
BO3JACHMCTBUEM  BXOJIHOTO CHUTHajJa TE€HEPUPYIOT
HAIIPSAKECHUE WJIN TOK (MHAYKLIMOHHBIE,

IbE302JCKTPUUCCKHE, (DOTOITCKTPUUCCKHUE U T.11.).

Ilapamempuueckue oamuuku — Takue, B KOTOPBIX IO
BO3/CHCTBHUEM BXOQHOIO CUTHAJIa U3MEHSETCS KaKOM-
100 mapamMeTp (TEH30METPHUYSCKHUE, EMKOCTHBIC,
MHIYKTUBHBIC, PEOCTAaTHBIC U T.I1.).

Paznuuaror MEXAHUYECKUE, aKyCTHYECKHUE,
TEMIIEpATYPHbIC, ONTUYECKUE U APYTHUE JTATYUKH.



IHapamempuueckue oamuuku:
E€MKOCHIHbIE COCTOAT U3 KOHJIEHCATOPA,
UHOYKMUEHBIE COJICPKAT KATYIIKy MHAYKTUBHOCTH.

a) 7, I,
|—| A
£e, S _ kpn'mr’
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C =

EMkocTh C 1m1ockoro koHjieHcaropa (a) ¥ UHIyKTUBHOCTD L
KaTYIIKU HHIYKTUBHOCTH (0)



doTonaTuYMKN

I'nOKue maT4YuKn
JJISE Cepana

CuHxpoHu3supytouwuti damyuk

JITYMKH JdaBJICHUS



3. YeunuTtenb

Yeunumens DICKTPUYECKUX CUTHAIOB (271€KMPOHHbBLU
ycunumenb) — —  YCTPOWCTBO,  YBEIWYMBAIONIECE
amMnaumyoy 3TUX CUTHAJIOB 0€3 M3MEHEHUS UX (DOPMBI
34 CYET IIOCTOPOHHETO MCTOYHHUKA DIECKTPUUYECKOU
SHEPIUMU.

Yeunutenan MOTYT CO3JaBaThbCsd HAa OCHOBE Pa3IUYHBIX
3JIEMEHTOB (TPaH3UCTOPHLI, TPUOALI U JpP.), OJHAKO B
OOIIMX dYepTax HX MOXKHO MPEACTAaBUTHh OIWHAKOBO.
OHHU UMEIOT BXO0J1, HA KOTOPBIM IIOIAETCS YCUITUBAEMBbIHN
JIEKTPUYECKUM CHUTHAJ, M BbLIXOJ, C KOTOPOIO
CHUMAEeTCs YCUJICHHBIN cUTHAI (pHC. 6).



Bxoaxon
CHIHAJI

Brixoauomn
CHTHAJ

Y CHINTEID

HceTouHHK 1eKTpHYeCKON
IHEPrHH

CxeMa yCUJICHUS CUTHAJIa
B 3aBUCMMOCTH OT 1EJIEH YCHIMTENN KIACCU(DUITUPYIOTCS MO

® HanpsHKEHUIO,
® cujie Toka,

® MOIIHOCTH.



Yeuiaureab OQHOKACKAJAHbIN

YceuiauTedab MHOTOKACKATHLIN




XapaKTePUCTHUKH YCUIIATEIA

a) Bxoonoe conpomuenenue. R —
COINPOTUBIICHUE MEXKIY €r0 BXOAHBIMHU KJIECMMAMHU,
KOTOPOE€ MOXHO HAWTH MO (POPMYJIE

Rpx = Upx/Ipx

0) Koagppuuyuenm ycunenua.

Koagppuyuenm ycunenua vycunurens paBeH
OTHOILIICHHIO CHUTHajJa Ha BBIXOAC YCWIMTEIS K

3HAUEHHIO CUTHAJIa Ha BXOJC:
K = Upgix/Upx



Koa(hGpuimeHT ycuaeHnus: yCUIINTEIIS U3 HECKOJIBKHX
KAaCKaJIOB PaBEH MPOU3BEICHUIO KOA(D(DUIIMEHTOB
YCHUJICHUS YCUIIUTEIEH BCEX UCIOJIb3YEMBbIX

KACKad0OB.

Koy = KKK,

OBII]

8) Amniumyonasa XxXapaxKmepucmuka YCUIUMENA —
35TO  3aBUCUMOCTh  MAaKCHUMAJbHOTO  3HAYCHUA
BBIXOJHOI'O CHTHaJIa OT MAaKCHUMAJIbHOTO 3HAYCHMSI
BXOJIHOTO.

JliIs paccMarpyuBaeMoro YCHUJIHUTES MO HAIPSAKEHUIO
aMILUTATYIHAA  XapaKTEPUCTUKA  NPEACTABISACTCS
3aBUCUMOCTBIO Uyax soix =T(Upiax px)



J11 Heu3sMeHHOCTH (OpPMBI CUTHaja KOA(POUIMEHT yCUICHUS
JTOJKEH OBITh OJMHAKOB B IIpEACiIaX HM3MEHECHHS BXOJIHOTO

CUTHAaJA.
J11s1 5TOro HEeOOXOAUMO UCTIOIB30BATh YCUIINTEND C JIUHEUH O
AMILTUTYIHOU 3aBUCUMOCTBIO:

Uyaxseix = K+ Upyaxex - ;
Siur
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Henpayicenue ta Bor

AMIUIUTYTHAS XapaKTEPUCTUKA YCUITUTEIIS



2) HYacmommnaa xapaxmepucmuxa. B TOM ciaydae, Korma
YCUJINBAEMBI CHUTHAJ HECUHYCOMJAIBHBIKA, €ro MOXXHO
PA3JIOKUTh HA OTJIEJbHBIE TAPDMOHUKHU, XAPAKTEPU3YIOIIHUECS
COOTBETCTBYIOIIEH 4Yactoror. KosdduumeHt ycumeHus ans
KaXXJI0M TapMOHMKHU MOXET OKa3arbCs pas3HbIM. lloatomy
HEOOXOJIMMO  YYHUTBHIBaTh  YaCTOTHYK)  XapaKTEPUCTHUKY
YCUJIUTEIS.

YacmomHnasn xapaKxmepucmuka yCcuiumens — 3T0 3aBUCUMOCTb
K03 PUIIMEHTa YCUIICHUS OT YacToThl curHaia; K = f(v).

JInst Toro 4TtoObl HECMHYCOMJAJIBbHBIA CUTHAJI ObUI YCWJIEH 0€3
UCKa)XKECHMS, HYKHO, YTOObI KOA(POUIMEHT YCUJICHUS HE
3aBHCEJ OT 9acTOThI, TO €cTh K (V) = const. B o6miem cirydae
3TO YCIIOBHE HE BBINOJHSACTCS, YTO MPUBOAUT K HMCKAXKCHUSIM
(bopMBbI CUTHaIa, KOTOPhIE HA3BIBAKOTCS UACHIONHBIMIL.



YHYacToTHas XapakTepuCTUKaA YCUIIUTEI

[lonocon nponyckanus YCUIUTEIA Ha3bIBACTCS
MHTEpBAJI 4acTOT, B KOTOPOM KOB((PUIIUCHT
YCUJICHUS TOCTOSHEH.



Ocob0eHHOCTU yCUneHusn
OMo3aNeKTpu4eCcKux curHanos

Coenuduka  ycuIMTeler  OHOIMOTCHIIUAJIOB

OIIPEICISICTCS 0COOEHHOCMAMU
ouonomeHuUaN08.

@®BLIXOAHOE  COINPOTHUBICHHUE  OHOJOTHYECKOM
CACTEMBI  COBMECTHO C  CONPOTHUBIICHHEM
3NEKTPOIOB, KaK IIPABUJIIO, BBICOKOE;

@ OUOIIOTEHINATIEI — MEJICHHO W3MEHSIIOMINECS
CUTHAJIBI,

® O OMOTEHIINAIBI — CJIA0bI€ CUTHAJIBI.



OcobeHHOCTU ODMoycunurenenu:

® Kospurment ycmrenns cocrasisger 100 — 108;
® Kosppurment muckpumunanyu 10° — 106;

®Bce OMoycHIuTeIN — HU3KOYaCTOTHEIC,
®BLicokoe BXOJIHOE M  HU3KOE  BBIXOJIHOE
COITPOTHBIICHHSI.



ANEeKTPOCTUMYNATOPLI, FreHepaTopbL!

I'enepamopsr — yCTpOMCTBa, KOTOpPbIE HOPEOOpa3yrOT
SHEPTUIO0 KMCTOYHUKOB IMOCTOSSHHOTO HANpPSDOKEHUS B
SHEPrUI0 DJCKTPOMArHUTHBIX KOJICOAHUH Ppa3IndHOM
(OPMBI.

Kiaaccupukanus reHeparoposB:
®10 (¢opMe curHaiga: TE€HEpaTop TIapMOHHYECKHUX
KOJICOAHWM M reHeparop KoJieOaHUH CHEHUAIBLHOM (DOPMBI
(MMIYJIbCHBIE KOJICOAHUS);

@110 4acTOTE CUTrHAJIOB;

@110 MOIIIHOCTH;

@110 NpUHIMNOY PadOTHI (FTeHEepaTOp C CAaMOBO30YKICHUEM
1 TeHEpaTop C BHEIIHUM BO30YXKJICHHUEM ).



['eHeparopsl 2apmonuueckux kKonedanuit padOTAIOT
Ha TPaH3UCTOPAX WIHA TPEXDICKTPOAHBIX JaMIIax.
OOmue  OpUHOMIIBI  (QYHKIHOHHUPOBAHUSA  HX
OCHOBAaHBI Ha 1110405000700 E:D:¢ paloTEI
ABTOKOJICOATEIIbHBIX CUCTEM.

CeTRA

%
i f

Cxema reaepaTopa rapMOHUYECKUX KOJICOaHUM.




Penaxcayuonnvie konebanus — D>ICKTPOMATHUTHBIC
KOJI€O0aHUsI HECHHYCOMIaTbHOU (DOPMBI.

[Ipumep perakcallMOHHBIX KOJICOaHUM



['eHepaTopsl pelIaKCallMOHHBIX KOJI€OaHUM
MCIIOJIB3YIOTCS B: amnaunyibcmepanuu,
¢aroxkmyopuzayuu, annapame «INeKmpocon,
ouaounamomepanuu, 3IeKMpPoOCMUMYIAUYUU.

Amnaunynscmepanus — TEHEPATOP COOTBETCTBYIOIIETO
ammapara co3JaceT cuHycougalbHble TOKM Ha 4dactore 9000
', MOmynWpOBaHHBIE II0 AMIUIUTYAE HHU3KOM YaCTOTOM B
npeenax 10-150 [ (anmmapathl «CtumMym»).
Dawkmyopuzayus  —  TEHEPATOP  COOTBETCTBYIOIIEIO
arrapara Co3Ja€T CHUHYCOMJAJbHBIM TOK MaJIOM CHJbI H
HEOOJIBIIOr0 HaNpPsLKEHUS, O€CHOPSAA0YHO MEHSIOIIECTOCS II0
ammiatyge u  dactore B npedenax  100-2000 I
Mcnonb30BaHME TaKUX TOKOB YMEHBIIAET BEPOSTHOCTH

IPUBBIKAHUS TKAHEW K pa3ApaXUTeNt0 (ammaparbl CHITHS
oo — ACB).



dnekmpocorn —  TEHEPATOPp  COOTBETCTBYIOLIETO
arrapara Co31aeT UMITYJIbCHBIM TOK HU3KOW YaCTOThI U
MaJIOM CHJIBI C HUMOYJIbCAMH MOPSIMOYTOJBHOM (DOPMBI
(anmmaparbl «IEKTPOCOHY).

uaounamomepanusn — reHeparop
COOTBETCTBYIOIIIETO  ammapara  CO34aeT TOK C
UMITYJIbCAMH MOJTYCHHYCOUJIAILHOM (hOpMBI (amrapar
«ToHyC»).

Inekmpocmumynauu — reHeparop
COOTBETCTBYIOIIIETO IPUOOpPAa CO3HAE€T HMITYJIbCHBIE
TOKH (B YaCTHOCTH, HMIIYJIbChl AKCIOHCHI[MAIbHOM
(bOpMBI) 1 BOCCTAHOBJICHUS (DYHKIHH HEPBHO-
MBIIIIEYHOIO arnmnapara dyenoBeka (ammaparsi ACM)
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Perucrpupyroinue
YCTPOHMCTBA

AHAJOTOBBIC

JlucKpeTHbIe

KoMOMHUpOBAHHBIE




AHanoroBble

” -

Puc.1. Cxema CTpyHHOI0 cCaMOIUCIA
1 — 9JIEKTPOMArHuT, yepe3 0OMOTKH KOTOPOIO
IPOXOJUT PETUCTPUPYEMbIN OMOIIOTEHIAA;
2 — TIOCTOSIHHBIM MAarHuT; 3 — CTEKJISSHHBIN KaIlMJLIAp;
4 — COImIO Kanuuispa.



e /IucKpeTHbIC — BCE BU/IbI
CYETUYUKOB

¢ KoMOMHHUpPOBaHHbIE —
3JICKTPOHHO-Ty4Y€Bas TpyOKa



HAOEXHOCTb MEOUUUWHCKOW
AMNMNAPATYPBDI

e HaneXHOCTHL — DTO CHOCOOHOCTh H3JECIUS HE
OTKa3blBaTh B Ppa0dOT€ B 3aJaHHBIX YCJIOBHUIX
IKCILTyaTaluu 51 COXPaHSATh CBOIO
pabOTOCIIOCOOHOCTh B TCUEHHE  3aJaHHOTO
MHTEpBaJia BPEMCHU.

e BepositHocTh 0€30TKa3HOM PpPadOTBI — DOTO
orHomenne uywmcna N(I) paGorarommx (HE
MCHOPTUBIIHUXCS) 3a BpeMs t uzgenuii Kk ooemMy
qucity Ny UCTIBITHIBABIIMXCS M3ICTTU:

P(t) = NN(t)




¢ UHTeHCHBHOCTH OTKa30B — 3TO OTHOIICHUE
gyucia otka3oB AN k mpousBeaeHno Bpemenu dt Ha
00111e€ YHCI0 PAOOTAIOIIUX IJIEMEHTOB:

A(t) = dN

Ndt




Knaccudukauma meguumMHCKOU annaparTypbl
Nno BO3MOXHbIM NOoCneacTBUAM OTKA30B B

npouecce aKcnnyarauum

® A — wu3denus, OTKa3 KOTOPBHIX IIPEACTaBIISICT
HEMOCPEACTBCHHYKD OIACHOCTh IS KU3HU
MalfMeHTa WM IIepCOHaja.  BepoATHOCTH
0€30TKa3HOM padOThl H3JEIMM HSTOro Kiacca
nomxHa ObiTh HE MeHee 0,99 mexnay miaHoBO-
ngﬂynpeﬂﬂTeanmMH TEXHUYECKAUMHU
OOCIyXMBaHMsIMA  (peMOHT, TmoBepka). K
U3JCIUsIM Kiaacca A OTHOCITCS MNPUOOpHI IS
HAOJIIOJICHUA 3a YKU3HEHHO BAKHBIMHA
(G YHKIIUSIMHI OO0JILHOTO (armapathl
I/ICK}’CCTBGHHOFO IbIXaHUS, KPOBOOOpAICHUS M
T.I1.);



e b — wuznenuda, oOTKa3 KOTOPBIX BBI3LIBAET

MCKa)XCHUS MHPOPMAIIUU O COCTOSIHUHU OOJIBHOT'O
WIM  OKPYKaIOLIEH CPElbl, HE MPHUBOMSIIICE K
HEMOCPEJACTBEHHOM  OIMMACHOCTH IS KU3HU
nalueHTa WM I[epcoHana.  BeposTHOCTH
O€30TKa3HOM PpadOThl H3ACIMH HSTOro Kjacca
noiikHa ObITh HEe MeHee 0,8. K usaenusam kiacca
b oTtHOCATCS cUCTEMBI, cieasamue 3a OOJLHBIM,
anmaparbl IS CTUMYJISILIUU CepICUHOM
AESITeILHOCTH U AP.;

B — wu3genmsa, OTKa3 KOTOPBIX CHMXKACT
3(p(PEKTUBHOCT, WIHW 3aJICPKUBACT JICYCOHO-
JIMarHOCTUYECKUHM MpOLECC, JIMOO IOBBIIIAET
Harpy3Ky Ha MEIUITHCKHUM WJIN
oOcIIykuBawIuK nepcoHal. K sTtomy Kkiaccy
OTHOCHUTCS OOJibllIasg 4acTh AWArHOCTHYECKOM U
(pusnoTEpaneBTHYECKOM armaparypal,
MHCTPYMEHTApUU U AP.

I'— m3nenus, He copepkalue 0TKa30CImOCOOHEIX
4acTeH.



3aKnw4vyeHue:

PaccMOTpeHBI:

1. OCHOBHBIE 3TAIIbI ITIOJTYYECHHUS] MEIUKO-
OMOJIOrMYeCKOM HH(OPMALIUU U
CpeACTBa, HEOOXOAUMBIC 1T UX
pean3alun: YyCTPOUCTBA CheMa
(3JEKTPOBI TATUYUKA), YCHIIUTENIb,
PETUCTPUPYIOIIUE YCTPOUCTBA.

2. Bonpockl 0€300aCHOCTH U HaACKHOCTHU
MEIUIIMHCKOU annaparypbl



TeCT-KOHTpPOIb:

Y CTpOMCTBO, MPEOOPaA3YIOIIEE U3MEPIEMYIO
WJIM KOHTPOJIMPYEMYIO BEINYMHY B CHUTHA,
yIOOHBIM I IEepeaadyd, JadbHEHIIETO
npeoOpa3zoBaHuA 7 perucTparyy,
Ha3bIBACTCS:

1. 1aTynKOM

2 .BIICKTPOAOM
3.reHeparopom
4. yCUIIUTEIIEM.
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