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no6YAOB8 CMCTeMM WTY~Ho'i BeHTMnll~ii nereHb 

8 p060Ti p03rnRHYTo oCHoaHi npMH",MnM 
n06YAoaM 3aMKHYTMx CMCTeM aeHTMnR",Il, ",0 
ICHYlOlD Ha CI.OroAHlwHli AeHI.. 3anponoHosa
HO CTpYKTYPY 3aMKHYTO'i CMCTeMM 3 aMKopM
CTaHHRM 3aOpOTHMX 3a'R3Kla no CMrHanaM 
ccrrypa",1l Kpoal KMCHeM (Sp02) Ta KOHl4eHTpa",1l 
ayrneKMenoro r&3y a KiHl4i aMAMXY PetC02. 8M
3Ha'ieHO wnRXM YAoCKoHaneHHR iCHYIO'IMX CMC
TaM WBn. 

In this paper the basic principles of closed 
loop mechanical ventilation systems that exist 
today are presented. The new structure of a 
closed-loop mechanical ventilation system us
Ing Sp02 and PetC02 feedback signal analysis 
Is proposed. The ways of Improvement of me
chanical ventilation systems are defined. 

KnIO'Ioai enoaa: wan, 38MKHymi cucmeMU 
wmY4Hoi' 8eHmunR~/rneaSHb 

BCTYn 

AHeCTe3ionoris:! Ta iHTeHCI.1BHa Tepanis:! - ra
nY3b cy'-I8CHOY MSAI.1l.\I.1HI.1, s:!Ka HaA6inbw CTpiMKO 
p03BI.1BaElTbCs:! Ta cpiHaHcYElTbCs:!. YBara 
AOc.ni,QHI.1KiB 3 YCboro cBlry npI.1Ains:!ElTbCs:! anapa
TaM Wry'lHO'j (AonoMilKHO"() BeHTl.1ns:!l.\i'i nereHb 
(Wen) s:!K OCHOBHoro 3ac06y ni,QTpI.1MKIo1 B 
peaHiMal.\i'j Ta iHTeHcl.1BHiA Tepani'i. flK i Y 6araTbox 
ranY3s:!x cY"!acHo'j MeAI.1l.\I.1HI.1, npl.1 p03p06l.\i CI.1CTeM 
wen MaElMO Bl.1nSAOK, KOnl.1 TeXHi"lHi 3ac061.1 Bl.1ne
peA)t(alOTb Y CBOElMY P03BI.1TKY iCHYIO"IY 
MeTOAonorilO. CaMe TOMY npoBi,QHi BI.1p06HI.1KI.1 
MSAI.1"1HO'i TeXHiKl.1 p06ns:!Tb aK4eHT Ha anroplo1TMax 
Ta pelKl.1MaX npOBSAeHHs:! pecnipaTopHo'j 
niATpI.1MKI.1. BiHl.\eM TeXHOnori"lHOY AYMKI.1 El npl.1na
AI.1, s:!Ki s:!B.ns:!lOTb c06010 3aMKHyry CI.1CTeMY 
BeHTl.1ns:!l.\i'i, ~O caMS BCTSHOBnlOEl Onrl.1M8.nbHi na
paMeTpl.1 B 3anelKHOCTi Bi,Q lKl.1TTElBI.1X nOKa3Hlo1KiB 
na",iElHTa. npOTe Ha CbOrOAHiwHiH AeHb He iCHye 
pelKl.1MY BeHTl.1ns:!l.\i'i, s:!KI.1H 61.1 nOBHiCTIO BiAnoBiAaB 
nOTpe6aM cpi3ianorl"lHOrO raao06MiHY. 4epe3 L.\e 
nOAanbwi Aoc.ni,Q)t(eHH~ B ranY3i p03po6Klo1 CI.1CTeM 
Ta MeToAiB pecnipaTopHoY niATpl.1MKI.1 El aKTyanb
HOIO 3SAa"lelO [1-2]. MeTolO ASHO'j p060TI.1 El 
Aoc.niA)t(eHHs:! cY"!acHoro cTaHY P03BI.1TKY 3aMKHe
HI.1X CI.1CTeM WTy"lHO'j BeHTl.1ns:!L.\i"i nereHb, BI.13Ha
"IeHHs:! '(x nepeBsr TS HeAoniKiB, 06~PYHryBsHHS:! Ta 
n06YAoBa CTPYKTyPHOY CXeMI.1 CI.1CTeMI.1 WTy"lHOY 

BeHTl.1ns:!l.\i'i nereHb Ta oKpec.neHHs:! Kona npaKTIo1"1
HI.1X 3SAa"l, s:!Ki nOTpi6HO Bl.1piwlo1TI.1 B MaA6yrHboMY, 

KnacMcpiKa",iR CMCT8M WTY'IHO'i a8HTMnR",ri ne· 
reH.. 

CboroAHi Ha pl.1HKY MeAI.1"1Ho'j TexHiKIo1 Ans:! 
iHTeHCI.1BHO" Tepsni'i npl.1cyrHi anapaTI.1 Wry"lHO'i 
BeHTlitns:!L.\IY nereHb, s:!id n06YAoBaHi 3a pi3HlitMIit 
npI.1HL\lo1naMI.1. Kpa~I.1MI.1 BB8)t(8IOTbCs:! CI.1CTeMIo1 3 
SASnrl.1BHI.1MI.1 a.nrOpI.1TMaMI.1 KePYBaHHs:!, s:!Ki Me
lKyrb npIo1CTOCOBYBSTIo1Cs:! AO nOCTllo1HI.1X 3MiH 
AI.1Xa.nbHOi CI.1CTeMI.1 naL\iElHTa i HSAaBaTI.1 caMe ry 
niATpl.1MKY, ~O He06xiAHa Ha ASHI.1Iit MOMeHT. e OC
HOBY n06YAOBIo1 CI.1CTeM SAanrl.1BHo"i WTy"lHOi' 
BeHTl.1ns:!L.\i'i nereHb nOK.nSAeHO npl.1HL\lo1n CI.1CTeMIo1 i3 
iHcpopMaL\ilitHI.1M 3BOPOTHiM 3B's:!3KOM, s:!Ka 
KOHTpOnlOEl L\inbOBi napaMeTpl.1 pelKl.1My BeHTl.1ns:!L.\i'j 
B 3anelKHOCTi Bi,Q nOKa3HI.1KiB AI.1XaHHs:! naL.\iElHTa. lIi 
CI.1CTeMIo1 BiApi3Hs:!IOTbCs:! 3a CBOElIO CTPYKTYPOIO, an
roplo1TMOM CPYHKL\ioHYBaHHs:!, a TaKOlK 3a napaMeT
paM 101. s:!id BI.1KOPI.1CTOBYIOTbCs:! B 3BOPOTHI.1X 
3B's:!3Kax. YMOBHO BI.1Ai.ns:IIOTb HacrynHi CTpyKTypl.1 
anapaTiB wry"lHO'j BeHTl.1ns:!L\i'j nereHb [1, 3-7]: 

1. CI.1CTeMa 3 perynlOBaHHs:!M BCTaHOB.neHI.1X 
napaMeTpiB (Setpolnt Control) (PIitC,1 ) 

B TaKiH cl.1CTeMi xapaKTepHIo1M El Te J ~o onepa
TOP BCTaHOB.nIOEl MelKi KOHTpo.nbHO'j Benlo1"1I.1HI.1. npl.1 
L\bOMY anapaT wen MQ)t(e BIo1KOHYBaTIo1 KOHTponb no 
TI.1CKY "11.1 no nOTOKY. 3a3BIo1"1alit Ans:! KOHTpanlO 38A8
Horo napaMeTPY BIo1KOplo1CTOBYIOTb anrOpl.1TM nI.Q
perynIOBaHHs:!. Hapa3i Bci cy"IaCHi anapaTI.1 WBn 
MOlKyrb BI.1KOHyeaTI.1 AaHIo1A TIo1n perynIOBaHHs:!.-
PMC. 1. CMCTeMa 3 perymoBaHHJlM BCTBHoaneHMX 
napaMeTplB 

2. CIo1CTeMa 3 aBToperynlOBaHHs:!M BCTaHOB.ne
HIo1X napaMeTpiB (Auto-Setpoint Control) 

CI.1CTeMa niATpl.1Mye BCTaHoeneHi onepaTopOM 
napaMeTplo1. npOTe MOlKe nepeMI.1KaTI.1Cs:! Ha 
niATpl.1MKY 6inbW Ba>KJlI.1BOrO napaMeTPY Y 
Bi,QnoBiAHOCTi AO BCTaHoeneHI.1X npiOpl.1TeTiB. Ha
nplitK.nBA. MOlK.nI.1BO BI.1KOHYBaTIo1 nepexi,Q BIA 
ni,QTpI.1MKI.1 no TI.1CKY Ha niATplo1MKY no nOTOKY Ans:! 

http:BCTaHoeneHI.1X
http:BCTaHOB.ne
http:BCTaHOB.neHI.1X
http:3BOPOTHI.1X
http:iHcpopMaL\ilitHI.1M
http:nOCTllo1HI.1X
http:s:!KI.1H
http:lKl.1TTElBI.1X


29 61110MSAIIIL4I11HCKlile nplll60pbl III CIACTeMbl 

3a6e3ne'"leHHs:I 3SAaHorO XBIilIlIIIHHorO 06'eMY. ,Qa
HIII~ anrOplllTM peani30BaHO B p8)f(IIIMi BeHTIIIIls:lL4i"( 
VAPS (Volume Assured Pressure Control) Ha 
anapaTi Bird 8400. 

3. CIli,qKYlO'"Ia CIilCTeMa peryIlIOBaHHs:I (Servo 
Control) (PIilC. 2) 

CIilCTeMa peryIlIOBaHHs:I BiATBOPtOe napaMeTp 
BIIIXi,qHO"i Bem1'"llllHIII, IJ.IO AOBiIlbHO 3MiHlOeTbCs:I. ~e 
p06111Tb MOMIIIBIilM He TIIlbKIII WTY'"IHY nplilMYCOBY 
BeHTIIIIls:lL4ilO, a ~ niATpliIMKY BIlaCHIiIX AlIIxaIlbHIiIX 
cnp06 naL4ieHTa. B CIiICTeMi 3 ASHOIO CTPYKTYPOIO 
peryIlIOBaHHs:I peaIli30ByeTbCs:I pe)f(IiIM BeHTIiIIls:lL4i"j 
PAV (Proportional Assist Ventilation), s:lKIII~ 

nepeA6a'"lae nocTi~HY B3aeMQAiIO 3 naL4ieHTOM i 
OL4iHKY CTaHY HOro AlilxanbHO'j CIiICTeMIiI. ~eH pe)f(IiIM 
Mae Ps:lA nepeBar, 30KpeMa, niAIlaWTOBYlO'"IliICb niA 
naL4ieHTa, A03BOIls:le BpaxyBaTIiI nplil BIiI60pi 
napaMeTpiB BeHTIiIIls:lL4'{ ~oro caMOCTi~Hi AIo1xanbHi 
cnp06101. ICHye MOMIiIBiCTb 06101paTIiI MaKCIiIManb
HIo1~ TIo1CK, 4ac BAIiIXY, 4ac BIIIAIo1XY, Ta XBIo1IlIiIHHIiIH 
06'eM. CyrreBIo1MIiI HSAOIliKaMIiI TaKO'( CIiICTeMIo1 e 
p1il3101KIiI BIIIHIiIKHeHHR 6apOTpaBM Y pa31 HenpaBIiIIlb
Horo BIII3Ha'"leHHs:I eIlaCTaHCY Ta pe3101CTIo1BHOCTi AIiI
xanbHIo1X WIlRXiB. 

,"r" TIK: 

PMC. 2. CnlAl(ylO'Ia CMCTeMa perynlOBaHHH 

4. CIo1CTeMa 3 SAanTliIBHIIIM peryIlIOBaHHs:lM 
(Adaptive Control) (PIiIC. 3) 

B AaHIH cliICTeMi onepaTop 061i1pae L4iIlbOBIiIH 
napaMeTp, s:lKIiIH Tpe6a niATpIiIMYBaTIiI, a caMe XBIiI
IlIIIHHIo1111 06'eM nOBiTps:l. CIiICTeMa niATpliIMye TIo1CK 
a60 nOTiK nOBiTps:l AIlR niATplo1MKIII 38A8Horo XBIo1
IlIiIHHoro 06'eMY. OAHIilM 3 nepwlilx nplilKI1SAiB, IJ.IO 
peaIli3ye 8A8nrlo1BHe peryIlIOBaHHs:I, 6ye anapaT 
Servo Bi,q Siemens 3 pe)f(Io1MOM KOHTPOIlIO 06'eMY 3 
peryIlIOBaHHSlM no TIiICKY [4]. ,QaHIiIIII anroplo1TM 6YB 
HacrynHolO BixOIO eBOIlIOL4i"i nplll n06YAoBi 3aMKHY
TIIIX CIiICTeM BeHTIiIIlRL4iT, 8A>Ke BiH A03BOIlSIB BIo13Ha
4aTlil He06xi,qHIo1111 piBeHb KOHTpoIlbOBaHoro napa
MeTpy He3ane)f(HO BIA YCTaHoBoK onepaTopa. Ha 
BiAMiHY BIA CIiICTeMIo1 peryIlIOBaHHR BCTaHOBIleHIiIX 
napaMeTplB AaHa CIiICTeMa, 3aBAs:lKIiI AOASTKOBOMY 
3BOPOTHOMY 3B'R3KY no 06'eMY BIIIAIiIXY, A03BOIlRe 
BlilpaxoBYBaTIiI napaMeTpliI IlereHeBo"i MexaHiKIiI He 
TIIlbKIiI Ha CTSAi)' BAIiIXY. 

5, CIilCTeMa 3 onrlilMaIlbHIIIM peryIlIOBaHHs:lM 
(Optimal Control) (PIiIC. 4) 

,QaHa CIiICTeMa He nOTpe6ye: 6e3nocepeAHboro 
BBeAeHHR onepaTopOM Bcix napaMeTpiB 
BeHTIiIIls:lL4i'i, He06xIAHO BK83aTIiI OCHOBHi xapaKTe
PIilCTIiIKIiI naL4ie:HTa (30KpeMa, Bary) naL4ieHTa AIlSI 
TOro, 1.L406 anapaT caMOCTi~HO BIII3HaYIo1B 6iIlbWiCTb 

napaMeTpiB BeHTIo1IlRL4ii (XBIiIIlIIIHHIII~ 06'eM, OnTlII
MaIlbHIII~ iHcnipaTOp HIo1~ THCK Ta yaCTory AIo1xaHHR) 
[2]. B L4i~ cIo1cTeMi BlApiwye:TbCs:I 3SAa'"la onTIo1MI3aL41Y 
AIls:l BCTaHOBIleHHR nOTpi6HIIIX napaMeTpiB P060TIo1 
CIiICTeMIil WBIl. OAHIilM 3 nepwlllx npIilIlSAIB, Ae no
4anlil BIilKOPlilcToByeaTIo1 AaHIiI~ aIlroplo1TM peryIlIO
BaHHR, 6YB anapaT WBIl Galileo c:piPMIII 
HAMILTON MEDICAL [5]. He3Ba)f(alO'"Ilil Ha BIilCOKY 
cryniHb aBToMaTIo13aL4i'i npoL4ecy eeHTIiIIls:lL4r(, BCB )f( 
BeIlIiIKa KIIlbKiCTb napaMeTpiB (TaKlilx s:lK n03111TIIIB
HIiIH TIIICK KiHl4s:1 Bl/IAlilxy (nTKB). c:ppaKL4iR KIiICHIO Y 
CYMiwl (Fi02), Ta Me>ld TpIilBor) BCTaHOBIllOlOTbCs:I 
onepaTopoM BPY4HY. 

r-----, 
PerylTlOSaHHII 

iIl:T'~KOro ~_oe""":::.:.=----, 
napaMetpy· 

-.... 

PMC. 3. AAanTMBHa CMCTeMa perynlOB8HHH 

PerylTlOaaHHR 

IICTlIH08./letlOrO /<1---"''''''-''''''=='--..... 
rnlp!lMeTPV 

PMC. 4. CMCTeMa 3 OnTMM8I1bHMM 8I1rOpMTMOM pery

nlOBaHHH 

6. IHTeIleKTyaIlbHa Ci'lCTeMa peryIlIOBaHHR 
(Knowledge-Based Control) (PIilC. 5) 

IHTeneKTyanbHa CIilCTeMa peryIlIOBaHHR e: 
CKI1SAHiwOIO 3a nonpeAHi, oCKIIlbKIII BIiIKOpi'lCToBye: 
nplil Bi'l3Ha'"leHHi napaMeTpiB BeHTIIIIlRL4iT 3BOPOTHi 
3B'R3K1i1 no nOKa3HIIIK8M, RKi AalOTb 6iIlbW yiTKe 
Ys:lBIleHHfI He TiIlbKlil npo CTaH IlereHeBo'i MexaHiKIiI 
naL4ie:HTa, a ~ npo ec:peKTIiIBHiCTb ra3006MiHY B HOro 
opraHi3Mi. ,QaHIII~ Tliln peryIlIOBaHHR AO H8AaBHboro 
4acy iCHYBaB TiIlbKlil Y Bi'lrI1s:1Ai KOHL4enL4j'j, HaA 
peaIli3aL4ielO RKO'( npaL4IOIOTb Bci Bi'lpo6HIiIKIiI 
anapaTiB WBIl, aIle Ha PIIIHKY AaHi CIiICTeMIiI lJ.Ie He 
npeACTaBIleHi. BIo1KopIiICTaHHR He4iTKoT IloriKlil B 
iHTeIleKTYaIlbHIiIX CIiICTeMax peryIlIOBaHHR Mae: PRA 
nepeBar. 30KpeMa, cnp0l.L4ye:TbCs:I BIiI3Ha4eHHR Ta 
c:popMani3aL4iR npaBIiIIl KepYBaHHs:I, RKi MO>KYTb 6YTIiI 
onlilcaHi Y Q:>opMi, 6ml3bKo'i AO 3Bi'l4aHHo'i MOBIiI, 1.L40 
Aae MOMIiIBicTb 6YAYBaTIiI CIilCTeMY, BIilKOPIiICTo
aylO4i'l 3HaHHs:I c:paxiBL4iB 3 MeAIiIL4Ii1HIII [6]. 
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PMC. 5. CMCT8M8 3 IHT8n8KTYanbHMM P8)1(MMOM pery
nIGSaHHJI 

7. CMcTeMa perynlOBaHHs:! 3a AonOMorolO Helii
POHHMX Mepe)l( (Artificial Neural-Net Control) (PMC. 
6) 

B AaHilii CMCTeMi HeHpoHHa Mepe>K8 
BMKopMCToByeTbCJI Ans:! BMpo6neHHs:! peKOMeHAa,-,IH 
oneparopy no BCTaHOBneHHIO napaMeTpiB UJBn Ha 
OCHOBi BMMips:!HMX xapaKTepMCTMKM AMxaHHs:! 
na,-,ieHTa. TaKi CMCTeMM He peani30saHi cepiHHO, a 
iCHYIOTb nMwe Y BMrnSl,qI npOTOTMniB, B s:!KMX HeH
pOHHa Mepe>K8 BMKopMCToByeTbcs:! s:!K eKcnepTHa 
CMCTeMa Ans:! AonOMorM B npHHHs:!TTi piweHHs:! one
paTopOM [7J. 6e3nepel.lHO Ha16inbWOIO nepeearoto 
CMCTeM Ha oCHosi Heli1poHHMX Mepe)l( e 3AaTHiCTb 
AO HaBl.laHHs:!, 1U0 cnpolUye nepeTsopeHHs:! 3HaHb, 
s:!KMMH BonQAie niKap (I s:!Ki 4aCTO e HSA6aHHs:!M 
anaCHoro AOCBiAy) B cpopMani30saHi npaBMna Ha
nawryaaHHs:! CMCTeM WBn. npore CyTTeBMM 
HeAoniKOM MO)l(Ha BB8>K8TM npMXOBaHMH xapaKTep 
po60TH TaKo'j cMCTeMH, 1U0 06Me>KYe 'if BMKOPM
CTaHHs:! B CMCTeMax >K\IITTe3a6e3ne4eHHs:!. 
HeBiAoMo, 3a s:!KMMM npMH,-,MnaMM HeHpOHHa Me
pe>K8 npMHMae plweHHs:! 1140AO peKOMeHAa,-,1r TMX 
I.IM iHWMX pe)l(MMis Ta napaMeTpiB, 1U0 MO)l(e 6yn1 
nOTeH,-,iHHO He6e3ne4HMM. HanpHKnSA. y BMnSAKY 
BMHMKHeHHs:! HeCTaHAapTHMX CMTYa,-,IH. 

EKcnepTl<lII 
.c~ef!l\i! .•i.-__________--, 

(KeiIpoJIHlI 
. .):, 

-. 

PMC. 8. CMCT8Ma H8 oCHoal H81lpoHHOi Mapa)l(l 

nOplSHRHHR CMCTeM KepysaHHR anapaTis wan 
PecnipaTopHa niATplIIMKa AOBoni 'CKnSAHa ra

ny3b CY4aCHoY MBAIII'-'MHM. s:!Ka 3HaxQAIIITbCs:! Ha 
Me)l(i 6araTbOX HayK AO Toro )I( He TinbKM MeAH4
HIIIX. a H TeXHiI.lHIIIX. fliKap, s:!KMH npOBOAIIITb Wry4Hy 
BeHTlllnSl,-,ilO nereHb nOBIIIHeH 6yrlll 
BIilCOKOKBanicpiKOBaHIilM cpaxiB,-,eM, s:!KIiIH OKpiM Me
AIII4HIIIX aCneKTiB nOBIIIHeH MaTIil 3HaHHs:! 3 OCHOB 

eneKTpoHiKM Ta nHeBMaTIIIKH. nOBepTalO4HCb AC 
CIilCTeM KepYBaHHs:! BapTo 3a3Ha'-lIilTH. IUC 
peani3a,-,iSl anropHTMiB B 6araTbox BHnSAKax 
nOTpe6ye He TinbKH cne,-,ianbHoro nporpaMHoro 
3a6e3ne'-leHHSI anapary WBn. a iii AQAaTKOBHX 
CBHCOpIB. s:!K Y slilnSAKY 3 iHTeneKryanbHHMH pe
>K\IIMaMH BeHTMns:!,-,ff. HanpMKnSA, B 2011 pO'-'i 
KOMnaHielO HAMILTON MEDICAL aHOHCOBaHO 
anapaT Wry4HO'l' BeHTHnSl,-,ii nerBHb S1 3 pe)l(HMOM 
INTELLiVENT-ASV [8]. SlKMH MO)f(e aBTOMaTH'-IHO 
niAnaWToBYBaTIII napaMeTplil XBlllnlllHHOrO 06'eMY 
BeHTlllns:!,-,i'i, nTKB. Ta Fi02. B SlKOCTi clllrHany 3Bo
pOTHoro 3S's:!3KY AOAaTKOBO BIilKoplIICTaHO nOKa3HIII
Kill nynbCOKcHMeTpIT Ta KanHorpacpi\·. no s:!KIiIM i 
BiA6YBaeTbCs:! BH6ip XSlllnlllHHOrO 06'eMY Ta Fi02. 
CaM anropMTM. 1140 BHKopHcTOBye Blllp06HMK, e 
KOMep~IHHOIO TaeMHIII~elO. 

HaBeAeHi BM114e CMCTeMH MalOTb CBOY nepeBarH 
Ta HeAOniKM i 40roCb YHiBepcanbHoro AO 
CbOrQAHiwHbOro AHSI He CTBopeHO. Ane Bci BHpo6
HMKH CHCTeM WBn npa~IOIOTb HSA nOKpalUeHHs:!M 
iCHYlO'-IlIIX npMnSAiB Ta HSA nowYKOM HOBIIIX 
KOH,-,en~iM n06YAoBH CHCTeM WBn. CY4aCHIIIH CTaH 
pe4elil B ranY3i Blllpo6HIII~TBa TeXHiKM WBn TaKHIiI, 
1U0 npHnSAis, s:!Ki 3a6e3ne4YlOTb 3SAaHHM XBMnIllH
HHH 06'eM 3 ypaxyBaHHSlM CTaHY AHxanbHoi' 
MexaHiKIII na~leHTa. AOCTaTHbO. Ha 6a31 TaKIIIX 
anapaTiB 6e3 SIilKopHCTaHHs:! AQAaTKOBoro anapaT
HOro 3a6e3ne4eHHs:! MO>KnIllSO peani3ysaTH nepwi 
n's:!Tb CMCTeM S KnaClilcpiKa,-,i\' HaSBAeHiH BllllUe. Ane 
Bce 6inbwe SIiIP06HHKis CXlllnSiIOTbCSI AO iAeonorii' 
iHTeneKryanbHIiIX CIIICTeM, OCHOBHOIO MeTOIO SlKHX e 
3BeAeHHs:! AO MiHiMYMY HeraTHBHHX HacniAKis npo
SBAeHHSI WBn, a TaKO)l(, HalilronOBHiwe 
siAcniAKOBYBaHHSI CTaHY na~ieHTa no AOAaTKOBMM 
napaMeTpaM AnSI BIII60py Halil6inbw OnTHManbHOro 
pe)l(IIIMY BeHTlilns:!~iY Ha AaHIiIM MOMeHT. TaKi CMC
TeMM MO>KYTb BIilKoplilCTosyeaTIil ceHcopM Sp02, 
PetC02. CMrHanlil eneKTpoKaPAiorpaMH. eneKTpo
eH,-,ecpanorpaMH, eneKTpoMiorpaMM, CMrHanM 3 AIII
xanbHoro ~eHTpy Ta iH. Y BlilnSAKy BIIIKopMCTaHHA 
6inbw WMpOKoro PAAY napaMeTpiB, Mill oTpliIMyeMo 
iHcpopMa~ilO npo ecpeKTMBHicTb seHTlllnSl~iI, a caMe 
npo nepe61r ra3006MiHY B opraHi3MI na~ieHTa Ta 
snnllls WBn Ha iHwi CIilCTeMIiI opraHi3MY. OKpeMY 
ysary He06xiAHo 3BepHyrM Ha 3p03YMiniCTb Ta 
np030piCTb CMCTeMIiI KepysaHHs:!. 1U0 y BMnSAKY BIiI
KopMCTaHHs:! s CHCTeMax )f(IIITTe3a6e3ne4eHHSI Mae 
slllpiwanbHY ponb. CaMe ~ BIilMOra i CTplilMye SIiI
KopliICTaHHA CHCTeM Ha OCHosi He4iTKo'i noriKM Ta 
HeHpoHHIiIX Mepe)l( B MeAIiI4HIIIX nplilnSAax. TOMY 
Ha cboroAHiwHiH AeHb B 6inbwoCTi CIilCTeMax BM
KOP\llCTOSYIOTbCA onTliIMi3a,-,iliiHi anroplllTMM K~PY: 
BaHHSI, s:!Ki He 3ae)f(A1il 3a6e3nB4YIOTb He06xlAHI 
KOMCPOPTHi YMOBIII AIIIxaHHs:! Ans:! na~ieHTa, a 3a3B\II
4alil 3an06iralOTb BIIIHMKHeHHIO AKorOCb QAHOro He
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raT~BHoro HaCSli,QKY BeHT~I1S1l1i'i (Hanp~KI18,Q np~ 

MiHiMi3alli"i T~CKY 3MeHWYE:TbCSI Bipori,QHiCTb 6apo
TpaBM~, np~ lIbOMY B~H~KHeHHSI BOI1IOMOTpaBM~ 

He B~KI1IO~eHO). 
OnKe, ,QIlSi n06Y,QOB~ C~CTeM~ BeHT~I1S1l1j'j 

He06xi,QHO BpaxOBYBaT~ 6araTO napaMeTpiB, Ll.\0 
CyrrE:BO YCKI18,QHIOE: KepYBaHHSI TaKOIO C~CTeMOIO. 

TaKO>K Heo6xi,QHO B~KOHYBaT~ 6iI1bW SlKicHY 06po6
KY Ta ,QeTaI1bH~~ aHaI1i3 c~rHaI1iB, SlKi 
B~MipIOIOTbCSI 3apa3 3 MeTOIO 3HaXO,Q>KeHHSI 

nOKa3H~KiB, Ll.\0 6Y,QYTb Bi,QnoBi,QaT~ 3a ,QeKiI1bKa 

C~CTeM opraHi3MY O,QHo~aCHO. ~e ,Q03B0I1I11Tb 
cnpOCT~T~ C~CTeMY KePYBaHHSI, ane np~ lIbOMY 

8,QeKBaTHO BpaXOBYBaT~ CTaH nalliE:HTa. 

npMH~MnM no6YAOBM CMCTeMM WTY'IHO'i 

BeHTMnR~ii nereHb 

B~xo,QSI~~ 3 aHaI1i3Y iCHYIO~~X C~CTeM WBJl Ta 
'ix He,QoI1iKiB i nepeBar, nponoHYE:TbCSI 6Y,QYBaT~ 

C~CTeM~ UIBJl 3 ypaXYBaHHSlM TaK~X 

peKOMeH,Qalli~ (p~c. 7). ,QaHa C~CTeMa B~KOHYE: 

peryI1S1l1ilO no C~rHaI1aM Sp02 Ta PetC02. 

IHq,opMalliSl, Ll.\0 H8,Qi~wI1a Bi,Q ceHcopiB, 
nOTpanI1S1E: Ha 6I10K 06p06K~ iHq,opMalli'i, ,Qe 

Bi,Q6YBaE:TbCSI W aHaI1i3. 3Ha~,QeHi B pe3YI1bTaTi 
aHaI1i3Y ,Qo,QaTKoBi xapaKTep~CT~K~ c~rHany no

,QaIOTbCSI Ha 6I10K peryI1IOBaHHSI Ta B~60py 

napaMeTpiB, SlK~~ KOHTPOI1IOE: anapaT WBJl Y 
Bi,QnoBi,QHoCTi ,QO 06paHo'j MO,QeI1i onT~Mi3alli'j 

napaMeTpiB BeHT~I1S1l1i'i. C~cTeMa WTY~HO'i 

BeHT~I1S1l1i'j MaE: MiCT~T~ eKcnepTHY C~CTeMY, Ha 

OCHOBi peKOMeH,Qalli~ SlKO'i onepaTOp 6Y,Qe np~~

MaT~ piweHHSI npo B~6ip pe>KIIIMY Ta YCTaHOBKY T~X 
~~ iHW~X napaMeTpiB BeHT~I1S1l1i'i. B nO,QaI1bWOMY 

He06xi,QHO CTBOp~T~ nOBHiCTIO 3aMKHYTY C~CTeMY 
BeHT~I1S1l1ij, SlKa nOTpe6YBaT~Me TiI1bK~ BBe,QeHHSI 

no~aTKOB~X YMOB SlKi 6Y,QYTb on~CYBaT~ xapaKTep 

TpaBM~ nalliE:HTa. OCHOBH~~ aKlIeHT He06xi,QHO 

p06~T~ Ha Y,QOCKOHaI1eHHSlM MO,QYI1S1 06p06K~ Ta 

aHaI1i3Y c~rHaI1iB, SlK~~ MaE: B~3Ha~aT~ He06xi,QHi 
,QIlSi p060T~ eKcnepTHO)' C~CTeM~ xapaKTep~CT~K~ 

nalliE:HTa. TaKO>K Ba>KI1~B~M E: cTBopeHHSI 
np030piwo"j Ta cTa6iI1bHiwo'i C~CTeM~ B nopiBHSlHHi 

3 C~CTeMaM~ Ha OCHOBi He~iTKo'j I10riK~ Ta He~pOH

H~X Mepe>K, Ll.\0 6e3nepe~HO Ha6I1~3~Tb ,QaH~~ 

anapaT ,QO 3aCTOCYBaHHSI B KI1iHi~H~X YMOBax. 
OCHOBHOIO MeTOIO WBJl E: ni,QTp~MaHHSI He06

xi,QHoro piBHSI Hac~~eHHSI K~CHeM Bcix TKaH~H i op

raHiB opraHi3MY, a TaKO>K 3a6e3ne~eHHSI B~Be,QeH

HSI i3 opraHi3MY BymeK~CSloro ra3Y. 4epe3 lie OC
HOBHY YBary np~ n06Y,QOBi C~CTeM a,QanT~BHo"j 

WBJl He06xi,QHO CKOHlIeHTpYBaT~ caMe Ha TOMY, 

Ll.\06 lIiI1bOB~M~ napaMeTpaM~ peryI1IOBaHHSI 6YI1111 

caMe KOHlIeHTpalli"j lI~X ra3iB. ~e~ HanpSlMOK 
,QoCIli,Q>KeHb E: nepCneKT~BH~M, i 3a,Qa~aM~ p060T~ 

B lIbOMY HanpSlMKY TaKi: 

MOA~lIb 
OnTliIM13aqii 

r 

PeryllloBaHHR MOAYllb 

Bt;T(JHOBlleHC)ro ~ 06P<?6KIo1 ~ 
napa~TpV .. / CMfHaJlis 

()6.'EM 

::J 0 
p:5~~ ~ 

nopyreHHJI 

r? AnapaT 
nalJ,i£HT r!-+ .. WBJl 

norlK 

TMCIC 

PMC. 7. CMcTeM8 perymos8HHfI 31 3BOPOTHIM 
3S'fl3KOM no CMrHanaM Sp02 Ta PetC02 

1. P03B~TOK MeTo,QiB MO,QeI1IOBaHHSI c~rHaI1iB 

Sp02 Ta PetC02. 3apa3 Bi,QcYTHi MaTeMaT~~Hi 

MO,QeI1i ,QIlSi ,QaH~X C~rHaI1iB, ane 'jx B~Kop~CTaHHSI 

,QaCTb 3MOry CTBOp~T~ 6iI1bW rH~Ki anrop~TM~ 

aHaI1i3Y Ta i,QeHT~q,iKalli'j cTaHY nalliE:HTa. 

CTBopeHi MO,QeI1i c~rHaI1iB 6Y,QYTb B~Kop~CTaHi 

,QIlSi ,QoCSli,Q>KeHHSI HOB~X MeTo,QiB Ta anrop~TMiB 
aHaI1i3Y ,QaH~X B~MiplOBaHb Sp02 Ta PetC02, a 

TaKO>K B~np06YBaHb eKcnep~MeHTaI1bHIr1X 3pa3KiB 

CTBopeHo"j anapaTYp~ WBJl. 

2. 3aI1y~eHHSI KI1aC~~H~X Ta HOBIr1X MeTO,QiB 

aHaI1i3Y c~rHaI1iB ,QO B~B~eHHSI ~aCOBIr1X BI1aCT~BO

CTe~ Sp02 Ta PetC02 np~ MOHiTOP~Hry CTaHY 

nalliE:HTa Ta np~ 8,QanT~BHOMY HaI1aWTYBaHHi 
pe>K~MiB Ta napaMeTpiB WBJl. Kp~TepiE:M B~60py 

MaE: 6YT~ Bi,QnOBi,QHiCTb ~aCOB~X xapaKTep~CT~K 
aHaI1i30BaH~X c~rHaI1iB Ta BI1aCT~BOCTe~ 6a3~CH~x 

q,YHKlIi~ B P03KI18,Qi. ,Qo Ha~6iI1bW nepCneKT~BH~X 
nepeTBopeHb c~rHaI1iB MO>KHa Bi,QHeCTIr1 nepeTBO

peHHSI YOI1wa Ta Be~BI1eT-nepeTBopeHHSI 3 B~KO

plr1CTaHHSlM MaTep~HCbKO'j q,YHKlIiY Xaapa. HOBi 

MeTO,Q~ aHaI1i3Y c~rHaI1iB Sp02 Ta PetC02 A8,QYTb 

HOBi xapaKTep~CT~~ c~rHaI1iB, Ll.\0 ,QonOMO>KYTb 
H8,QaBaT~ a,QeKBaTHY ,QO q,i3~~H~X nOTpe6 

nalliE:HTa ni,QTp~MKY. 
3. B~Kop~CTaHHSI ,QIlSi B~3Ha~eHHSI OnT~MaI1b

Horo 6a3~cy P03KI18,QY iCHYIO~~X q,opMaI1bH~X 

MeTo,QiB B~60py 6a3~cy, 30KpeMa MeTO,Q «nowyKY 

Ha~KpaLlloro 6a3~cy». ~e ,QaCTb 3MOry npOBO,Q~T~ 
8,QanT~BHi p03KI18,Q~ c~rHaI1iB ,QIlSi "ix Ha~6iI1bW 

8,QeKBaTHoro npe,QCTaBI1eHHSI, apxiBalli'j Ta 

nepe,Qa~i no TeI1eMe,Q~~H~M KaHaI1aM 3B'Sl3KY. 

4. B~3Ha~eHHSI MO>KI1~BOCTi B~Kop~cTaHHSI 

pe3YI1bTaTiB aHaI1i3Y c~rHaI1iB Sp02 Ta PetC02 

,QIlSi ,QoCSli,Q>KeHHSI BnI1~BY WBJl Ha CTaH I1ereHiB Ta 
iHWi n0K83H~K~ >K~TTE:,QiSlI1bHOCTi I11O,Q~H~ 

(reMO,Q~HaMiKY, HanoBHeHiCTb CY,Q~H KPOB'IO, cep
lIeB~~ B~K~,Q). Hapa3i TaK~M ,QoCSli,Q>KeHHSlM 
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npH.QinSlSTbCSI HeAOCTaTHbO YBall1, MO>Kl1V1BO "Iepe3 
Te, 1.1.\0 MaTeMaTwO/Hi MeTOAVI aHani3Y cVlrHaniB 
Sp02 Ta PetC02 3HaxoASlTbcSI Ha nO"laTKoBoMY 
eTani. 

5. P03p06Ka MOAeni CVlCTeMVI aHani3Y cMrHaniB 
Ta SAanTVlBHoro BVl60py pe>tG1MiB Ta napaMeTpiB 
BeHTMnSl4ii'. Peani3a4iSl TaKoT MOAenl AaCTb 3MOry 
npoBecTVI nonePeAHi Aocni,Q)KeHHSI P060TVI CVlCTe
MVI B pi3HVlX pe>tG1MaX Ta nonepeAHbO BiAnaroAMTM 
Ti nepeA miHi"lHVlMM BVlnp06yeaHHSlMVI. 

BMCHOBKM 

B po60Ti npeACTaeneHo macVlc:piKa4ilO CTPYK
TYP n06YAoBVI CMCTeM WBn Ta BKa3aHO Tx nepeBa
rM i HeAOniKIlt. OCHOBHMM HanpSlMKOM AocniA>KeHb 
AnSI P03BMTKY CIltCTeM WBIl BM3Ha"leHO YAoCKoHa
neHHSI iCHYlO"IlItX Ta 3anY"leHHSI HOBIltX MeToAiB 
aHani3Y ClltrHanlB Sp02 Ta PetC02 3 MeTOIO OTpllt
MaHHSI iHc:popMa4i'( AnSI Bllt60PY napaMeTpiB Ta 
pe>tG1MiB LLIBIl. 3anponOHOBaHO CTPYKTYPY n06y
AOBIit ClltCTeMM SAanTlltBHoY WBn, SlKa peani3YS 06
p06KY Ta aHani3 clltrHaniB BHyrpiwHboro AIltXaHHSI 
Ta 06'f;AHye B co6i nepeBBfllt, iCHYIO"IIItX 3apa3 
CMCTeM. 
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