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3JEKTPOMATHUTHbDBIH PACXOJOMEP KPOBH

U. H. KPAEB, ,B. H. TI/ITOBI
(Ipencrassena HayuHBIM CEMHHAPOM (PH3UKO-TEXHHYECKOro (akyanTerd)

OpuMM 43 BaxKHEHUIHX BONPOCOB 3KCHEPUMEHTAIbHOM MeJHLIHHBl ABJA-
€TCsl HCCIeloBaBue KpoBOOOpaIUeHHsT M, B YacTHOCTH, YUeT KOJHYeCTBa
KPOBH, NPOTEKAIoIeH Yepe3 Ooprannl JKMBOTHOFO NPH BO3JEHCTBHH Ha opra-
HH3M Pa3JIHYHBIX (paKTOPOB.

Onnako B TeueHHe HECKOJbKUX JECATHJIETHH NMHAMHKA CEpPAeYHO-CO-
CYAUCTOH CHUCTEMbI M3y4asach IJaBHLIM 0OPA30M MO AaBJEHHID KPOBH H3-
3a OTCYTCTBHSI Pacxo/lOMepoOB KPOBH.

CoBpeMeHHAas U3MePHTEIbHAs TEXHHKa pacnojaraer BecbMa OOJABLIHM
KOJHYCCTBOM METOLOB H3MCPEHHS pPAacCXola KHIKOCTH B TPyOONpOROAAX.

MHorue H3 3THX METOAOB MOTYT ObITb C YCHEXOM HPHMeHeHBl U JiIs
H3YY4EHHS KPOBOOOpAUIEHUS] B JKUBBIX OpraHMamax.

OnHako yC/I0BHS 3KCNEPUMEHTOB M HX I11€JEHANPaBJCHHOCTH BEChbMa
papuabGeabnbl. IlosToMy B Ka:kaoMm 4YacTHOM caydae IIipu Bbibope aaTuHka
HCXOAAT U3 (DU3UONOTHYECKHX YCJIOBHH 3KCIEpHMeHTa WId KJIMHMKH, [lat-
YUK PacxoJoMepa KpPOBH JROJKEH H3MepATh MHHHMAaJbHBEIE CKOPOCTH [0
1 cM/cek, ObiTh HEOOJBIIHM 110 TabapHTaM U Becy, IpOTHBOCTOSITL KOPPO3H-
pyloleMy BO3JIeHCTBHIO JKHMJAKOCTeH M He CTHMY/JHPOBAaTb UPe3MepHOro pas-
BHTHS onepauyvonHHoro wmpama. Heobxomumo, utofe pacxogoMep uMed
HaHOO0/bIIYI0 TOYHOCTb NPU BBHICOKOH YYBCTBHTEIbHOCTH H JHHEHHOH Kaaub-
pPOBKe; C€031aBaJjl HECYUICCTBEHHOE JHHAMUYECKOC CONPOTHBJIEHHE TOTOKY
KPOBH M He BHOCHJ 3aBUXPEHHH B TNOTOK.

Pa3pa60TdHHblﬁ B Jabopatopun TOMCKOro MOJHTEXHHYECKOTO WHCTHTY-
Ta ONBITHLI ofpasel 37eKTPOMarHMTHOro pacxojoMepa KpOBH B OCHOBHOM
VIAOBJETBOPAET 3THM TPeOOBAHUSM.

PacxcpoMep mnpeaHasHaueH 1Jsi HENPEPLIBHONO aBTOMATHYECKOTO H3-
MEpEeHUsI CKOPOCTH KPOBOTOKA B KPOBEHOCHLIX COCY/1aX, B YCJAOBHSAX XPOHH-
YEeCKOro OIbLITA.

[ipunuun gefcTBust AaTuMKa npHOOpa puc. | OCHOBAH Ha H3MepeHHH
3. M. C., HHAYKTHPOBAHHOH MeXKAY 31eKTpOdaMH, TPH JIBHKEHHH II0TOKa
KPOBM B MArHUTHOM HoOJI€.

Beanunua wuayKTHPOBAHHON 3. ). C. onpereasercs BhIpaKeHnHeM

e = |[(»Hsin-of)dv — (A, cos of)] - 10~" Bo.bT,

rae (pH,sin wé) dv — Hanpsukenie B dase ¢ MATHUTHBIM MOJEM, npomop-
LIHOHAJMbHOE CKOPOCTH MOTOKA. ‘
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A, COS of — HaTIPsi)KeHHe NoMeX, He 3aBHCAllee OT MOTOKA H CABHUHYTO
10 dase na 90 .

Hanpsaxenue nomex (tpaHcdopmaTtopHas 3. 4. €.) BO3HHKAeT 3a cyer
TOTO, YTO B TIEPEMEHHOM MAarHHTHOM IIOJIC€ HAaXOJUTCs MeTasi, o0pa3oBaH-
Haf ABYMsI 3JIEKTPOJAMH, CTONOOM KHM/AKOCTH MeXIy HUMH ¥ BBIBOHAMH,

,[dﬂyl_uHMH oT SJIeKTpOB.OB.
7
3 / 2
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S

2( N |

Puc. . Cxema a/ieKTpoMarnuTHOroO pacxojoMepa,
I — 1py6onpoBoa; 2-— MarHut; 3 -— uaMepuTesbHbe
JNEKTPOABI; 4 — PerMCTPHDYVIOUME TpUGop.

Besnnuuna TpaHchoOpMATOPHOH 3. A. C¢. 3aBHCHT OT IJIOL[AJH TEeTJH,
TIPOHU3BIBA€MOH MArHHTHBIM IOTOKOM, MHTEHCHBHOCTH MAarHMTHOIO HOJS H
yacToThl ero u3meneHusd. OObIYHO BeauunHa TtpaHchopMaTopHoli 3. 1. C.
«paBHUMa C BEJMYMHOH MOJE3HOTO CHTHAJa M COCTABJISIET HECKOJIbKO UE.

B pacxogomepe, 6n0K-cxeMa Ko-
‘TOPOro IpUBejleHa Ha PHUC. 2, KOMMeH-
callis TpaHcOpMaTOpHOHN 3. A.C. OCy- 1 2
JLECTBASETCA TPHMEHeHHeM AJf MH-

TaHHsi MarHHUTa JAaTUHKA TOKAa MpPSMO- /
yroabnofl popMmbl. Takas Qopma TOKa, @
Kak nokasHo [l], HHAYKTHpYeT B H3- a
MEepHUTeJbHOIl Uenn CHUTHAA TpsIMO-

YrOJMBHOH (POPMBI, TTPOMOPILHOHAJBHBII
CKOPOCTH ABHIKEHHST KPOBH.

HeiicTBue TpanchopMaTOpHOH 5
3. Jl. C. IPOSABJSiETCH B NMOSABJAEHHH OCT-
PBIX HMIYJbCOB B MOMEHT CMEHBHI TMO-
JAPHOCTH TOKa, IIMTAIOLIEer0 MAaTHHT. 3
I10 pasanuHe B (OpMe BOJHEI NO-
3BOJI€T Oojiee 3(PHEKTHBHO OTIALAATH
CHUTHAJ MOTOKa OT TpaHchopMaTopHOU Puc. 2. Buok-cxema mpudopa.

3.4.c. puc. 3. IlomaBuTh ocTpbie /- renepaTop HPAMOYFOJbHEIX KOJe-
[MKH, BBI3BAHHbIE TPaHC(HOPMATOPHOI E’f:;‘;él;gf;g;‘;‘fﬁ “"2‘&“}’&‘3&3;;
5. A.C.. MOXKHO cxeMoli CcTpoOupoBa- 3aMUPAWUY UMIOYJAbCOB; & — BHIOPH-
Hus. as artoro CTPOOHUDPYIOT VCHJ/IH-  MuTenb; 6 — PerHCTPHPYWOULHiT NpHEOP.
TeJlb B MOMEHT CMEHbl IOJSPHOCTH

TOKa, THTAlollero MarHuT JAaTyHika.

. A. c. U3MEPSIOT TOJbKO B Te NPOMEKYTKH BPEMeHM, KOria MnoJje MakKcH-
MasabHO H mocrostiio. Takum o6pasom, MPousBOAHAsS OT MarHHTHOrO MOTOKA
No BpPeMeHH K COOTBETCTBEHHO CHTHAJ, CO3JaBaeMblii TpaHcOPMaTOPHOH
3. Jl. C., paBHbI HYJIO.

Pacxosomep ¢ mNpsIMOYro/bHOH (OPMOH BOJHbLI MHTAIOILErQ TOKA
MCIO/Ib3YeT MPEHMYILECTBA M YCTpAHSIeT HeJOCTATKH TAaKOTo THIa NMprudopos
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C TOCTOSSHHbIM MAarHUTOM H IIMTAHUEM MarHUTa NepeMeHHLIM CHHYCOHAAIL-
HBIM TOKOM.

Kommnaekr pacxozmomepa COCTOUT U3 AATYHKA, 3JEKTPOHHOro O./10Ka
H peructpHupyouero npubdopa.

Jlatuuk npuGopa coctour u3 C-o0pa3Horo MaruuTonposoja, Ha-
OpaHHOTO U3 JUCTOBOH 3/1EKTPOTEXHHUECKON CTaJjH, KATYIIEK BO3OYXKACHHUS
H MY(Tbl € NJATHHOBLIMH 3J€KTPOAAMH, KOTOpPble NPHK/IAABIBAIOTCH K KPO-
BEHOCHOMY COCYIY.

Tox numanug

BodHol cuzk
yCuAUmenn

Cmpabupyrowwe
uMNYABCH! Illllllll”ll!llll”

Cuznan na Boimade "

Bonpasumens pm——e—— T e

Puc. 3. Juarpammpt curhanon, nogcuswonme padoTy
CXeMbl.

IlpoBenennble u3MepeHHS pacOpeleseHHss  MATHUTHOH — MHIYKLHH
B BO3IYIIHOM 3a30pe 3 THIIOB AAaTYHKOB II0KA3aJH, UYTO HEOAHOPOAHOCTh.
noasi cocrasiasier 3%. Ilosromy 3aBucHMOCTh mHOKaszaHHit upuopa of
SMIOPDl CKOPOCTell He3HAYHTe/bHA.

[IpuMenenne KaHIOAU ¢ KECTKO BOASHHBIMH 3JeKTPOAAMU HO3BOJHIC
OTKaIubpoBath npHGOp ¢ MOMOLIBIO [ % -HOrO COJEBOr0 pacTBOpaA.

KanuGposky npuopa npou3BOAMIH KaxAbill pas IPH 3aMeHC O/HOM
(bopMBl MarHMTONPOBOAA HA APYLYI0. MHOrOUHCAEHHbIe H3MEPEHHs MoKasa-
JI¥, 9TO KaJUODPOBOYHLIE KPUBBIE JHMHEHHLI M OCTAIOTCS TOCTOSHHBIMH IJIA
aHHOH (POPMBl MarHHUTONPOBOAA M HHTAHHA MArHHUTA.

KoauuectBo conesoro pactBopa, NpPOTEKAIONIEro uepe3 MONEPEYHOE
CEUEHHE 3a | cek, ompejessau H3MEepeHHeM o0beMa XHAKOCTH, nporexmeil
yepes 3TO ceuYeHHe 3a OMpeAeJeHHbll NPOMEKYTOK BpeMeHH.

Ha puc. 4 nmpexcrasiaesa 3aBHCHMOCTb BHIXOJIHOTO CHIHAJTA JATYHKA OT
BEJUYHHLI pacxoja.

[Ipr wm3mepenusix noGAH30CTH OT CEpPAlA, OCOOCHHO HA BOCXOSLLELE
aopTe, MelaloT TOKU AEHCTBUSA Cepjlia.

Jlisi ycTpaHeHHsI OWHGOK, BLI3BAHHLIX STHMH TOKaMH, Berrtepep [3]
PEKOMEHAYeT YCTaHABAHBATbL 3J€KTPOIbl HA 3KBHIIOTEHIHAJBHBLIX TOUKAaXx.
Taxas meroauka meyno6Ha M C/I0KHA, TaK KAK NPH JABHKEHUH IyJdbCHPYIO-
LIEro IOTOKA KPOBH TOYKH KPEILICHHS 3IeKTPOAOB OYAYT [OCTOSHHO Me-
HATHCH.
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/KecTkoe KpemseHue 3J€KTPOLOB HE PEKOMEHIYETCH H3-3a 3HAYHTENb*
HOr0 HCKaXXEHHS NOTOKa.

H36aBUTbCs OT BJAMAHHMS CepleuHbIX IOTEHUHAJIOB yRaercs npu pagore-
cxeMbl npubopa Ha Hecyllieil YacTroTe, 3HAYHTEJIbHO OTJAHYAMOLLCHCS OT dYa--
CTOTHl GUOTOKOB.

Crnexrp yacTor GHOTOKOB,
KoTopbelfi 6oratr rapMOHHKa- e ( 6
MU, JEeXKHT B obaactu ot 0 1o /M )
100 ru [4].

Taxuv ob6pasom, BbiGpan -
yacTOTy NUTAHHS MarHHTa
AaTyUKa BhHIe yacToThl 6uo- 300 V4
TOKOB (B ONIMCHIBAEMOM pac- 4
X0J0OMEpE 4YacToTa NHTaHHH
MATHHTA  JaTYAKA  paBHA 200 °
400 ru), ™MoxkHO u3bexaTh
CIEeKTpaJbHyl0 o0f6JaacTh, CO-
Jepxaiyio 6oJbliie Hanps-
KEHHS LIYMOR. 100 o

IIpoBenennnie  saabopa- o/
TOPHbIE MCINHITAHHS 3JEeKTPO-
MAarsuTHOrO pacxojAoMepa 1o-

3BOJIMJIH OHNDPECIACJAHTD €ro oc- 0 { 2 3 A
HOBHbIE TeXHUYEeCKHue Xapak-

TEPUCTHKH U TNOKA3a/JdH BO3- 0 ([l/Mm-l )
MOXHOCTb €r0 IpPHUMEHEHHs ) '
AMA H3MEDEHHA pacxola Kpo- Pic. 4. 3aBHCUMOCTb UOKa3alkil PerHCTpHpY-
BH. oulero npuéopa OT BeJMHYHHBl Pacxona.

TexHnuyeckana xapakTEPHCTHKA

. Huxnnit npegen usmepenus 0,5 j/MuH.

2. MowHocte, notpebasgemasi npubopom, He 6omaee 100 Br.
3. Hacrora nuranus marauta 400 ri.

4. Ilorpewmnoctb uaMepenus + 3%.

5. F'abapuTHble pa3Mepsl:

a) gatuuka 70>40><30 mm.

6) BropuuHoro npubopa 300>250>200 mm.

6. Bec:

a) maruuka 0,5 Kr.

e

6) BTOpHUYHOro npudopa 5 Kr.
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