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VHdYy3rMoHHaga Tepanmg

— 9TO KOMMIMEKC MepPONpPUATUI, OCHOBAHHbIN Ha BBEAEHUU B OPraHM3M pasfinyHbIX
PacTBOPOB OMpeaenéHHoro obbémMa M KOHLUEHTpauuW, C LEenbio KOppeKLmm

MnaTtoJiorn4ecknx noTtepb oOpraHnamMma wuin wux npegorspaleHund (Cnacm6o,

Buknneaus)

|/|Hpr3I/IOHHaF| Teparnna B NoAaBITAOLLEM OonbLUMHCTBE CniyqdaeB BapUWaHT

noaaepKmBatoLLen Tepanuu.



Buabl NHQPY3MOHHOWU Tepanmu

* /IHQpy3noHHasa Tepanus HEOTMNOXHbIX COCTOAHUN
e [lnaHoBasa MHPY3MOHHAA Tepanus

e BcnomorarenbHasd MHY3NOHHaA Tepanugd



Llenun nudysnoHHon tepanuun

= MOBbLICUTb NEPY3nNI0 TKaHEW, BOCCTAHOBUTbL OePULMUT XKULOKOCTU
= BBECTW NoagepxmparoLime obbeMbl XXULKOCTH

= BO3MECTUTb MNOTEPU XKNOKOCTH.

Llenb — He BBeCTU BOAY, @ AOOUTLCSA HYNEBOIo UNK
NONOXUTENbHOIo BOAHOro banaHca
3apaboTtaTb 500 pyb 3a NOCTAHOBKY KanenbHULbl HE

asnseTca uenbto UT.

“the aim of therapy is not to administer fluids but to induce positive fluid balance.”



JTanbl MUH(PY3IMOHHOU Tepanuu:

e BoccTaHoBreHne OLK n nepdysnn
e perugparauus

e nopaepXxuearoiaa NHy3us

OUK — o6bem unpKynupytoLen Kposu.
OLUK B Hopme
- Y KOLLUKWM 65 MA/Kr (6.5% OT Maccbl Tena)
-y cobakm 80 m1ni/kr (8% OT macchl Tena)
Mepdyaunsa — 3T0 NPOXOXKAEHNE XUOKOCTH (B T.4 KPOBU) Yepes Kakyo-nimbo TKaHb
Perngpatauusi — 9T0 BOCNoONHeHMe geduumnta XUakocTum



BeTepuHapus = Hayka + UCKYCCTBO

T — no 6bonbLlen 4Yactn Hayka + HEMHOIoO UCKYCCTBO

Uacto WHQY3MOHHasA Tepanua 4dBMAEeTCH COCTaBHOM 4YacTbl  KOMMJeKca
WHTEHCUBHOW Tepanuu, a 3Ha4ynT abCcontoTHO KaXkaoe AencTBue Bpada AOMKHO BbITb
obocHoBaHO. He pgonyctum aMnuMpuyeckun nogxod W noaxod «Mbl Bcerga Tak

Aernalin — 3TOT AOKTOP AeJ1a€T TaK — €CJIn 3TO J1IeEKapCTBO npungymarin, 3Ha4YnT 310

KOMY-HUOYAb HY>XHO» W T.M.



ORI

MNMepen Havyanom UT HeobXxoaAMMO OTBETUTL Ha pPAL BOMNPOCOB:

Haxogutca nu XXMBOTHOE B LLIOKE?

Ectb nu germgpatauus?

MoxkeT nu naumeHT NoTpedbunTb agekBaTHbIN 00bEM XMOKOCTKU, YTOOLI NoagaepKMBaThb
HOpMarbHbIN BanaHc XNUAKOCTU?

Kakne pactBopbl HEODXOANMBI?

Kakon meton BBegeHns Heooxoanm?

C KaKkom CKOpPOCTb A0S KHA BBOAUTLCS XXUAKOCTbL?

Kakon o6bem?

Korga 3akaHumBaTb I/IHbe3I/IOHHyI-O Tepanuio?



BbiBOA;: Kyda Teopuu, Tpebdywwas MHOM0O BpPEMEHU U

3anHTEPECOBAHHOCTM.

YMeHne noctaBuUTb BHYTPUBEHHLIN KaTeTep N HaxaTb KHOMKY «on / off»
Ha MHJY30pe He OenaeT YeroBeka 3KCrnepTomM B 06nactn MIHTEHCUBHOWN

Tepanum n NHPY3MOHHON Tepanunm B HaCTHOCTN.

Opyrve cutyaumn, Korga «4YTO-TO XWOKOE BNMUTb B 3BEPSA» -
remoTpaHcdy3usi, napeHTepanbHoOe NUTaHne, NEPUTOHeanbHbIN Uann3

AOOJTKHbI ObITb paCcCMOTpPEHbI oTAEJNIbHbIMU TEMaMH



banaHc Xnakoctu

OOLee KONMMYECTBO XUAKOCTU B OpraHU3Me MIlEKOMUTAaOWMX COCTaBnAET
OKOJ10 60% MX Macchl Tena (Hanpumep, y cobakn ¢ maccom Tena 10 Kr o6beMm
XWMAKOCTM B OpraHn3Me COCTaBNSIET 6 NUTPOB).

HoBopoXaeHHbIE LLEHKM U KOTATa — 80% Macchl Tena (CHmxaeTtcsa o 60% K 6

MEC)

70% - y rpenxayHaoB (Marno xupa)

JTa XMOKOCTb pacnpeneneHa:
* B KNETKax = UHTpauenntonsapHas Xugkoctb = ICF 40%
* BHE KIMNETOK = 3KCTpaLennondopHas Xuagkoctb = ECF 20%
Kungkoctb nnasmbl KpoBu (plasma water, PW = MHTpaBacKynsapHasi XXMaKoCTb
5%
NHTepcTuumanbHas XugkocTtb ISF 15%

TpaHcuennonapHas XUAKOCTb ( cydaypanbHas, CMHOBMAanNbHas, en4db 1 Tn)






Dry matter 40%
1

Total body water 60%

Total body water 6L

60% of body weight Dry matter 40%
1

Total body water 60%
3L

Intracellular fluid
(ICF) 40%

Interstitial fluid 15%

1500 ml
""" ]
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Extracellular fluid Plasma 5%
(ECF) 20% 500 mi

2L

Intracellular fluid
(ICF) 40%

Interstitial fluid 15%

e —d

Extracellular fluid
(ECF) 20% 250 ml
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Figure 1-1 Compartments of total body water expressed as percentage of body weight and total body

water for a 10-kg dog and a 5-kg cat.
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XXunagkocTHble MpocTpaHCTBa pasgeneHbl Mexay cobon nonynpoHuuaemMbiMu

mMembpaHamMn, COOTBETCTBEHHO NPOUCXOAUT OOMEH XUAKOCTSAMMU.

CocTaB 3KCTpa- N MHTPaLENIONAPHbIX XXUOKOCTEN pasfinyeH.
OCHOBHbIE 3MEKTPONUTbLI SKCTPALUENIIONSAPHON XUAKOCTU — HaATPUn, xnopwua,
bukapboHar;

OCHOBHbI€ 3MEKTPOSIUTLI UHTPALIENTIONAPHON XXNOKOCTU — Karimin, MarHum.

Table 1.1 The composition of body fluids

Cations

Anions



CocTaB XXugkocteun

opraHuama:
Extracellular fluid Intracellular fluid
+ 7 A\
Na 145 12
K* 4 140 ///
SRR
C- 110 4
HCO,~ 24 12
HPO,%-, H,PO,~ 2 40
Protein™ 15* & 50 J

mEgqg/L
*0 in interstitial fluid, 15 in plasma
Figure | -2 Average values for electrolyte concentrations in

extracellular and intracellular fluid. Note the marked concentration
differences for many electrolytes.



ANEeKTPONUThbI Nna3Mbl KPOBMU

TABLE 1-2 Average Plasma

Concentrations of
Electrolytes in Dogs and

Cats
Substance Units Dog Cat
Sodium mEq/L 145 155
Potassium mEq/L 4 4
Ionized calcium mg,/dL 5.4 9.1
Total calcium mg/dL 10 9
Total magnesium mg,/dL 3 2.5
Chloride mEq/L 110 120
Bicarbonate mEq/L 21 20
Phosphate mg,/dL + +
Proteins g/dL 7 7
Lactate mg,/dL 15 15




YKnaKoCTHble NPOCTPaHCTBA pPa3JinyiHbl MO o6bemy, COOTBETCTBEHHO OTEPA
KNOKOCTN W3 HeGonbLLIOro NMPOCTPaHCTBA (Boga nnasmbl = KpOBb) 6y,qu
NepeHoOCUTbCA THAXeJiee, 4YeM T[oTepd I/IHTpaLI,eJ'IJ'II-OJ'IFlpHOI7I KNOKOCTN.
OpraHI/I3M BCerga CTpeMuntcAdA BOCIMOJIHUTb NOTepr >XUOKOCTU M3 OAHOIo

NpocTpaHCcTBa 3a cyeT Apyrux. CoOoTBETCTBEHHO, ECITM OpraHn3m TepseT Boay,

OHa TepPSAETCS U3 BCEX MPOCTPAHCTB.



OcmoTunyeckoe paBneHue

Cuna, HeobxoamMmas Ans yaepXUBaHUS XXUAKOCBTU BHYTPU NPOCTPaHCTBa
B npocTpaHcTBe, e pacTBOPEHHbIX BELLLECT 6orbLle — 0OCMOTUYECcKoe

AaBlieHne Bbllle, U Tyaa rnepetekaeT XKNJKoCTb.
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Figure 1.3. Osmosis is the process by which water moves through a semipermeable membrane from an area
of lower solute concentration to an area of higher solute concentration. The result is that the solute concentra-

tion on either side of the membrane is the same. Illustration by Rachel Wallach.



KonnongHoe ocMmoTnyeckoe gaBneHune
= OHKOTUYECKOe JaBrneHune
OB6ycnoBneHo NpoTenHamu nnasmbl KPOBU
B cpegHem 0,5% OT BCEro OCMOTMUYECKOro JaBEeHUs
ArpaeT BaxkHyt0 ponb B TPAHCKaANUMNNspHOW ANHAMUKE XXNOKOCTU
* Hn3koe OHKOTMYEeCKOE aaBrieHne (mano 6enka, o0cobeHHO anbbyMnHOB) —

OTEKU
 [MnoBonemMmnyeckmi Wwok!!!l



NCTOYHUKM XXUAOKOCTH AN opraHu3sma:
- BOOa B efe
- BOJa B BoAe

- BoAa, obpasylolascs B pesynsrate Mmetabonunama

HopmanbHble noTepu BoAbI U 3NIEKTPOSIUTOB:
- MouyeuncnyckaHune
- Hedpekauuns
- C AbixaHuem (BaxkHO Ansi cobak (odblllka — MexaHU3M TepMoperynaumm),
XMBOTHbIX C MOBbILLEHHOW TEeMMNepaTypoun Tena)
[ToTepun BOAbI C KOXeEW AN XKNBOTHbIX-KOMMNaHLOHOB (B OTNINYME OT YernoBeka)
HeCyLLleCTBEeHHbI (Mano NOTOBLIX Xenes)
Y KoweKk B pesynbrate CUMnaTtU4eckon CTUMYNAUMM MPU IKCTpeMarnbHO
BbICOKMX TemnepaTtypax BO3MOXHa runepcanumeaunsa, a COOTBETCTBEHHO

NOTEPU XXNOKOCTU CO CrOHOM (HEBONbLUNE OOBbEMDI).



Y 340POBOro XnMBOTHOIO NOCTYyrJieHne soAbl N NOTEPUN BOAbl SKBUBAJTIEHTHbI =

HyneBow BoaHbIN 6anaHc (Zero balance)

B cpeoHem notepu BoAbl Y 340POBOM0 XXMBOTHOIMO COCTaBNAT 50-60 Mi/Kr/24
yaca. COOTBETCTBEHHO CTOSIbKO >Xe TpebyeTca BoAdbl ONS MOCTYMNSIEHUS

(maintenance requirement).

Kotatam u weHkam Tpebyetca 6onbwe Boabl — 80 MI/Kr/24 4aca
(dom3nonornyeckn He MOryT fnokKa KOHLEHTPMpOBaATb MO4YY Kak B3pOCsble, a

3Ha4YUT NOTEPU BOAbI C MOYOM BO3pacTatoT).



Y 005 bHbIX XXUBOTHbIX:

CHMXeHue nocrtynineHunda BoAbl B OpraHN3m:

- aHopeKcus

YBenu4yeHune notepu BoAbl:
- C MOYOu (nonnypus)
- yepes XKKT (pBoTa, NoHOC)
- Apyrue nyTu: Koxa (obLUMpHbIE OXOru), rmnepcanueauuns, pecnmpaTtopHbIn NyTb
- MOTEPU XUOKOCTU B TPETbE NPOCTPAHCTBO — LIMPKYITMPYIOLWLMN 0ObEM CHUXKAETCS,
HO XWAOKOCTb OcCTaetcsa BHYTpu opraHmama (PKKT o6CTpyKunsi, nepuToHWUT,

NnaHKpeaTuT, BHYTPEHHME KPOBOTEYEHMS)



3 BuAa nepBVI‘-IHOVI noTepu XxNAKoCTu:

- noTepn TOJ1IbKO BOAbl (HepgocTaToK NnocTynneHnda BoOAdbl, YCUJIEHNE

BblOENEHNUA C MOYOWN)

- NnoTepu BoAbl + aNEeKTPonuToB (bnesallun, MOHOC, paHbl, 0XKOrK, MMOMETPA,

acuuT n op)

- MoTepsi KPOBU

YMeHbLUEHME MOTPebneHuss BoAbl W YyBENUYEHWE MOTepUM BOAbl 4YacTo
COCYLUECTBYIOT (Hanpumep, YPEMUYECKNE aHOPEKCUs, pBOTa U MONNypust npu

XI1TH).



K — 04eHb BaXXHbIN KaTUOH

N rmno- n rmnepkanimemMma MoryT rnpuBecTun K sietasyibHOMY NCXOoAy.

K - BHyTpI/IKJ'IeTO‘-IHbII7I dHNOH, BHE KIIeTOK CcoAepXNTCA B MWHUMaAJIbHbIX
KorinyecTtTBax.

nOCTyI'IaeT B OpraHn3m C €0W, BbIBOANTLCA Yepes3 NOoYKN.

COOTBETCTBEHHO ECIIN XMBOTHOE HE ecT, bntoeT, cpet 6e3mepHo N MHOIO

NUcaeT — Kanumn TEPAETCHA, ECIJIN )KUBOTHOE HE NMNCAaET — Kanum HakanminBaeTcs.

Box 2.1 Possible causes of potassium accumulation and

depletion
o 3
« K



K+ intake (diet, parenteral fluids)
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Figure 5-4 Components of potassium homeostasis. ECF,
Extracellular fluid; ICF, intracellular fluid. (Drawing by Tim Vojt.)



'Mnokanuemus
m Causes of Hypokalemia

Decreased Intake Urinary (FEg >4%-6%)
Alone unlikely to cause hypokalemia unless Chronic renal failure in cats
diet is aberrant Diet-induced hypokalemic nephropathy in cats
Administration of potassium-free (e.g., 0.9% NaCl, 5% Distal (type I) renal tubular acidosis (RTA)
dextrose in water) or deficient fluids (e.g., lactated Proximal (type II) RTA after NaHCO3 treatment
Ringer’s solution over several days) Postobstructive diuresis
Bentonite clay ingestion (e.g., cat litter) Dialysis
Translocation (ECF — ICF) Mi:{“l‘“folzt‘imifi L\““
: ; vperadrenocorticism
Alkalemia

Primary hyperaldosteronism (adenoma,
adenocarcinoma, hyperplasia)
Drugs
Loop diuretics (e.g., furosemide, ethacrynic acid)
Thiazide diuretics (e.g., chlorothiazide,
hydrochlorothiazide)

Insulin /glucose-containing fluids
Catecholamines

Hypothermia

Hypokalemic periodic paralysis (Burmese cats)
Albuterol overdosage

Increased Loss Amphotericin B
Gastrointestinal (FEg <4%-6%) Penicillins
Vomiting of stomach contents Unknown mechanism
Diarrhea Rattlesnake envenomation

YacTto 6e3 KIIMH Npu3HaKkoB
CnabocTtb

y/rna

impaired urinary concentrating capacity

AHaMHe3: pBOTa, NOHOC, ANYPETUKN, UHCYIWH, ankanos






*» Administration of K-deficient fluids?
* Drug administration
(e.g., loop diuretics, thiazides)

Consider *» Administration of insulin and glucose?
iatrogenic hypokalemia * Alkalemia?

*» Catecholamines?

» Albuterol overdosage?

* Burmese cat?
0 G

Yes
( Translocation of K* ECF — ICF | (Vomiting or diarhea? |

FE, < 6% FE, > 6%

( Gastrointestinal loss of K*] Recent relief of
urethral obstruction?

(Post-obstructive diuresis ) [Azotemva isosthenuria, J

PU/PD?
0 A
+ Chronic renal failure (cats > dogs Hyperchloremic
* Diet-induced hypokalemic nephropnthy (cats) metabolic acidosis?

®

( Renal tubular acidosis [“;:;I:m:mr': ::(.:)u]

Figure 5-11 Algorithm for the clinical approach to hypokalemia. (Drawing by Tim Vojt.)



[Mpenapat BbIOOpa kKanusa xnopug 4% TK B OOMbLUMHCTBE CriydaeB Kanun TepsieTcd
napannensHo ¢ xfiopugaMmun + Metabonnyecknn aungos

CkopocTb BBeAeHMda kanusa He bonee 0,5 MOKB/Kr/4ac, 60osbluMe CKOPOCTU AOMYCTUMbI NPU
BOCMONHEHUU AedurunTa Kanus naumeHToM C KeToaumMao30M Ha PoHE NevYeHnss MHCYNTMHaMn

Beoaunm , nobaenss B pacteopbl. TwartensHo nepemewwimsaeMm. OBA3ATEJIbHO mapkupyem

lWnpuu, ByThINKY UK NakeT

TABLE 5-2 Guidelines for Routine Intravenous Supplementation of Potassium in
Dogs and Cats

Serum Potassium mEq KCl to Add to mEq KCI to Add to Maximal Fluid Infusion

Concentration (mEq/L) 250 mL Fluid | L Fluid Rate* (mL/kg/hr)
2.0 20 80 6

2.1-2.5 15 60 8

2.6-3.0 10 40) 12

3.1-3.5 7 28 18

3.6-5.0 5 20 25

From Greene RW, Scott RC: Lower urinary tract disease. In Ettinger SJ, editor: Textbook of vetevinary internal medicine, Philadelphia, 1975,
WB Saunders, p. 1572,
*So as not to exceed 0.5 mEq/ka/hr.



@ryn “Apmasupckas Buodabpura”

KANUA xnoeun

PAcTBOR ANA BHYTPUBEHHOrO BEeaeHus 40 mrimn
10 amnyn no 10 mn |

Cocras; Crepunuso. BHyTpuBeHko. KanenkHo.
ANUA XN u;40 wr XPaHUTL B CYXOM, 3BUUNUEHHON

5 OF Ceera MecTe npn TEMNpaType
Eongg'o::omﬂ «3,040 or 0 no +30°C,
OAL! ANA W

Uni - a0 Tmn  OTnyckaTk NO peyenTy epava,

MNpUMEHATL NO HAZHAYEHWIO spava.
XpaHuTe B HOQOCTYNHOM ANA NETEN MECTE,

NICP - 007954/08

352212, Kpacnopapckui kpai, HoBoxyBancxun panon,
noc. Mpoarpecc, yn. Meusnxosa, 11
Ten. (86185) 2-11-15, paxc (86195) 4-10-28




[lepBOHa4arnbHO NHY3US Kanuun-cogepkallero pacTteopa MOXET
CONPOBOXOATbCS CHMXEHMEM CbIBOPOTOYHOro Kanumsa (0cobeHHO ecnu pacTtBop
COOEPXXUT [MOKO3Y) M3-3a remMoausnosuun, YCuneHusa auypesa, U ycuneHus
KNETOYHOro noTpebneHuns kanus n3dexarb — He KanaTb [MIKO3Yy, Kanum nep oc
asap. KoHUEeHTpauus kanus B pacTBope He AOMKHO bbITb bonee 60 M3kB/n (6onb
Npv BBEOEHUN N CKNEPO3 Nepndepuyeckmnx BeH).

[NogkoXxHO 6e3onacHO BBOAUTB XUAKOCTU coaepkallme 0o 35 MIKB/N Kanus

Kanusa rnokoHaT pekomMeHAoBaH Afisi nepopanbHoro npumeHeHusi. B ogHom
nccreaoBaHUM HanMcaHo, YTO OH BKYCHEHbLKUA.

cobaku 2-44 M3KB/AEeHb B 3aBUCMMOCTM OT pa3mMepa.

y KOLLUEeK rmnokanvemmnyeckass HedponaTus — HavyanbHas 5-8 MakB/OeHb 3a 2-3

npuemMa, nogaepXmBatollas 4o3a 2-4 MIKB/AeHb



[Mnepkanuemus

m Causes of Hyperkalemia

Pseudohyperkalemia
Thrombocyvrosis
Hemolysis

Increased Intake

Unlikely to cause hyperkalemia in presence of normal renal
funcrion unless iatrogenic (e.g.. continuous infusion of
portassium-containing fluids ar an excessively rapid rate)

Translocation (ICF — ECF)

Acure mineral acidosis (e.g., HCI, NH:CI)

Insulin deficiency (e.g., diabertic keroacidosis)

Acute tamor lysis syndrome

Reperfusion of extremities after aortic thromboembolism in
cats with cardiomyopathy

Hyperkalemic periodic paralysis (one case report in a pit bull)

Mild hyperkalemia after exercise in dogs with induced
hyvpothyroidism

Infusion of lysine or arginine in total parenteral nutrition
solutions

Drugs
Nonspecific B-blockers (e.g., propranolol)*
Cardiac glycosides (e.g., digoxin)*

Decreased Urinary Excretion
Urethral obstruction
Ruprtured bladder
Anuric or oliguric renal failure
Hypoadrenocorticism
Selecred gastrointestinal diseases (e.g., trichuriasis,
salmonellosis, perforated duodenal ulcer)
Late pregnancy in Grevhound dogs (mechanism unknown
bur affected dogs had gastrointesrinal fluid loss)
Chylothorax with repeated pleural fluid drainage
Hyporeninemic hypoaldosteronism’
Drugs
Angiotensin-converting enzyme inhibitors (e.g.. enalapril)*
Angiotensin receptor blockers (e.g.. losarrtan)™*
Cyclosporin and tacrolimus™®
Porassium-sparing diuretics (e.g., spironolactone,
amiloride, triamterene )™
Nonsteroidal anti-inflammarory drugs*®
Heparin™
Trimethoprim™®

*Likely to cause hyperkalemia only in conjuncrion with other contributing facrors (c.g., other drugs, decreased renal functon, concurrent

administration of potassium supplements).
'Not well documented in veterinary medicine.

MbiweyHaa cnabocTb ecnu Kanun Bbille 8 MIKB/N

XapakTepHble nameHeHnst Ha OKIT — paHHUI AnMarHo3 (Noka X4eM KpoBb)



« Platelet count > 1,000,000pL?
« Hamolysis of HK RBC (e, AKita, Shiba)?

— X
l Yes | : No l
((Pseudohyperkalemia ] Drug administration?
« ACE Inhibliors + NSAIDs « Cyclosporin A,
« AIl receptor blockers « Heparn Berolimus
|« K+-gparing clurstics « Trimethoprim

(..f._j H,.
‘Yes | No

Consider latrogenic hyperkalemia, especially when
drug administration ls combined with decreased
renal function or potassium supplementation

EorovEy o

[ Hyperatyce:
e h L L .~

|
Yes |

{ Canoar chemotherapy? |

. e eI

o

« Acute mineral ac
« B-blockars
« Cardlac glycosides

o w i

((Large biadder? Unabie to urinate? | {+ Hypoadrenocorticism-like syndrome with GI losses

ﬁ (L\ (e.g., trichurlasis, salmonellosis)

Y;’ .';94-’ “““““ >« Pleural or peritoneal effusion (third space loss)
+ Late nancy

(Urethral obstruction} { Trauma? ) L n

@:’g

(Ruptured bladder ) [ Pre and pest-ACTH J

cortisol concentrations

R e =

Rl s
Ives,i : No }- ——————————
{Hypoadrenocorticism | [ Oliguric acute renal fallure |

Figure 5-13 Algorithm for the dinical approach to hyperkalemia. (Drawing by Tim Voit.)



HYPERKALEMIA

Potassium 5.5t0 6.5 mEg/L 6.5 t0 8.0 mEg/L 8.0 to 10.0 mEq/L > 10.0 mEg/L
EKG Normal segked;volgagg f i Absence of P wave Sinoventricular rhythm
Findinas Tall, peaked T wave P’ 010"9 et interval |1 atrial standstill Biphasic QRS complex
A aragnoe of with narrow base Dr ong o wa:{:x d Intraventricular block Ventricular flutter
sgggﬁc iz egfr:a;av:mp ude | | Fascicular blocks Ventricular fibrillation
O Ventricular asystole
abnormalities is Widened QRS complex gg\g I:xbsrasr::tl Dlocks - .d
highly variable Depressed Rwave = S
x e i Progressive widening
and is not likely amplitude of QRS complex
precisely to K+ Depressed ST segment Sinoventricuar rhythm
'c:s)tr‘\;(:’entratnon Q-T interval shortening (sine-wave pattern)
Conduction Increased myocyte
changes excitability
Shortened myocyte Prolonged membrane
action potential depolarization
Increased slope of Slowed myocardial
action potential conduction Shortened repolarization

o [EAT-H AWM
examples v
Treatments IV Fluids (no K*)

Onset

Furosemide 1-4 mg/kg IV

15-30 min Sodium bicarbonate 1-2 mEg/kg IV slowly over 15 minutes

<1hr Dextrose 1 g’kg IV

30 min Regular insulin 0.5 u/kg IV + 2 g dexirose per unit insulin IV

20-40 min B-agonist — terbutaline 0.01 mg/kg IV slowly

3-5 min 10% Calcium gluconate 0.5-1.5 mL/kg IV slowly

Hours to days | Polystyrene 2 g/kg in 3-4 divided doses PO

15 min Dialysis (hemo or peritoneal)

Figure 22-1 Clinical features of hyperkalemia and recommended treatment

Mechanism
Dilution, removes k*

Removes K*
Translocation
Translocation
Translocation
Translocation
Membrane stabilization

Removes K*
Removes K*



JlabopaTopHOe namepeHue Kanuvs:

2 OCHOBHbIX METOAA B BETEPUHAPUMN:

- MloHcneundunyeckasa cnektpomeTpud &

- NnameHHasa poTomeTpud o
Y Hac HU TOT U HX Opyrou

JleyeHne KPUTNYHECKA OOSbHbLIX NALUMEHTOB HE MOXET OCYLLECTBIIATbCAH oes

KOHTPOMS ra3oB KPOBU U SNEKTPONUTOB!



Herngpartauus

= 00e3BOXNBaAHNE = IKCUKO3
[MnoBonieMns — CHUXeHne oo bemMa LMPKYNnpyoLen Kposu.

Buabl gernpgparauum

B 3aBMCMMOCTM OT KOHUEHTpauuMu HaTpua B MHTEPCTULMANBbHOW XUAOKOCTU
BbIOENAOT:

* [MnepToHn4yeckas (HaTpuu BblLle HOPMbI);

* VI3oTOHMYecKas (HaTpwuin B HOpMe);

* [MNoTOHMYecKaqa (HaTpUN HUXKE HOPMbI).



TABLE 14-3

Potential Fluid, Electrolyte, and Acid-Base Disturbances in Various
Discases and Suggested Crystalloid Solutions

Type of Electrolyte Acid-Base
Abnormality Dehydration Balance Status Fluid Therapy
Simple delydnation, Hypertonk: — — Half strength or balanced
Stress, cxeraise dectrolyte solution; 5%
dextrose solution
Heat stroke Hypertoni K" vasiable, Metabolic addoss Half strength dectrolyte
Nat varable solution followed by balanced
dectralyte solution
Anorexa Lotome K+ loss Mild metabaolic Bahinced dectrolyte sohstion;
acidos s KO
Starvatson Lotome Kt loss Mild metabaolxe Half strength or balanced
acidos s dectrolyte solstion; KCL
clarics
Vomiting Kotonic or hypertoni: Na*, K* and (I Mectabolic alkakss;  Ringer's solution; 0.9% saline
loss metabalic acdoss with KCl supplementation
chronscally
Diarrhea Eotonic or hypertoni Na*loss, K" los  Metabolic addosis Bahinced dectrolyte solstion;
chronically HCO,y ~; KO (if chroni)
Diabetes mellins Hypertonx: K loss Metabolic acdoss Bahinced dectrolyte solustions;
KCl
Hypendrenocorticsm  Kotonic K* loss Occasionmally mdd Babinced dectralyte solutions;
metabolic akalosis KO
Hypoadrenocorticism  Rotonic or hypertonic Na* loss, K+ Mectabolic acidosis 0.9% saline followed by balanced
Retention dectralyte solutions
Urcthnl obstruction  Rotonic or hypertoni K' retention; Mebolic acdosis 0.9% saline followed by balanced
Nat, Q- dectralyte solutions; KCl
varabk postobstriction
Acute reml falure Eotonic or hypertonx K* retention; Metabolic acdosis Bahinced dectralyte solotions
{with vomiting) Nat, Q-
varabk
Chronic remal fadure Botonic or hypertonic Na* K+, - Mectabaolic acidosis Balinced dectrolyte solutions
(with vomiting) variable
Congestre heart Plathaoric (Na*, H,0O Na retention (but  Metabolic 2adoss 5% dextrose solution
faibure retention cary; ddutional (chromically)
hypotanic chronscally) hypomtremia)
Hemorrhagic shock Lotonic Mewbolic acdosis Bahineed dectrolyte sohstions;
blood
Endotoxic shock Lotonic Metabolic acidosis Babinced dectrolyte sohstions;
0.9% saline

From Mwir WW, DiBaroia SP. Bwid dievapy. In: Kivk RW, editor Current vevevinary therapy VI, Philadelphia: WE Sawnders, 1983 31,



OnpeneneHue cTeneHu gernaparauum

eAHaMHe3
pBOTa, MOHOC, anneTuT, Xaxaa, MoYencnyckaHue, CTyr, BO3MOXHbIE TpaBMbl, OAbILLKA U T.1.
Kak naBHO HabntogaeTtcsa natonorus
edusnkanbHoe oocrnegoBaHue
[MoTepu XXMAKOCTU MeHEeE 5% He 3aMeTHbI BO BPEMSI KITMH OCMOTpa
[Mpr3HaKM rMnoBONEMNYECKOTO LLOKa NOSIBAAKTCS Npu geuumnTe Xungkoctn 10-12%
Typrop Koxu (KoXXHasi ckrnagka MOXET He pacnpaBnATbCA HOPMaribHO Yy KOTAT M LWEHKOB C 60MNbLUMM KONMYECTBOM
NOOKOXHOIO KNPa, Y OXXUPEBLUNX XXUBOTHbLIX, Y KAXEKCUYHBIX XXMBOTHbIX, Y repuaTpu4ecknx naLmMeHToB ¢ HEANACTUYHOM
KOXen)
BriaXHOCTb Cnm3uncTbix 060N04€EK (CNU3NCTbie 060M0YKN ByayT CYXMMN Y XXMBOTHOMO C OAbILLKOW, TAKUXHOE, OUCMHOE;
BNaXXHbIMU — Y XXMBOTHOTO C TOLLHOTOW/PBOTOM, NOCNe NUTbA)
[MonoxeHue rmas B opbute (rnasa MoryT 6biTb 3anaBLLUMMUM Y KAXEKCUYHBIX XXUBOTHbIX)
e (010}
/111
XapakTep nepedepunyeckoro nynsca
CHK
HanonHeHne BeH
M3meHeHune Beca B AnHaMUKe (NoTeps 1 Kr Beca = NOTePs 1 1N XXMAKOCTU, HO NPU XPOHNUYECKNX COCTOSHUSAX YYUTbIBAOT
NOTEPIO MbILLEYHOM / XXMPOBOW TKaHW, NOTEPU 3a CHET aHOPEKCUN + NOTEPU B TPETLE NPOCTPAHCTBO HE OTPaXarkTCH Ha
BECE XXNUBOTHOIO)

Onwvrypus



TABLE 14-4 Physical Findings in

Dehydration

Percent
Dehydration

Clinical Signs

10-12

12-15

Not detectable

Subtle loss of skin elasticity

Definite delay in return of skin to normal
position

Slight prolongation of capillary refill time

Eves possibly sunken in orbits

Possibly dry mucous membranes

Tented skin stands in place

Definite prolongation of capillary
refill time

Eves sunken in orbits

Dry mucous membranes

Possibly signs of shock (rachycardia, cool
extremities, rapid and weak pulses)

Definite signs of shock

Death imminent

From Muir WW, DiBartola SP. Fluid therapy. In: Kirk RW, editor.
Curvent vetevinary therapy VIIL. Philadelphia: WB Saunders, 1983: 33.

mise must also be consideved with rate of fluid loss. Chronic fluid loss
may result in severe dehydration, but perfusion may be adequate; how-
ever, fluid loss ocewrring acusely will resuls in circulatory collapse we an
estimated lower level of hydvation, Therefore perfusion status cannot
consistently be used to assess bydration status.

CRT, Capillary refill time.

TABLE 16-3 Physical Findings
Associated with Inadequate Tissue
Perfusion

—

Assessment Confounding Factors

Mucous Membranes

Pale pink Vasoconstriction caused by pain or
anxiety

Pale Volume loss overestimated because of
vasoconstriction caused by pain or
anxiety

Dark pink or red Vasodilatation and may be interpreted
as normal volume
Hemodilution and may be interpretcd
as normal volume
Capillary Refill Time
<] sec may be considered adequarte
perfusion
Difficult to interpret if peripherally
vasoconstricted because of pain or
anxiety







JlabopaTtopHble Nnpu3Haku gernaparauum

MaTtepuan ans nccnegoBaHusa OOMmMKeH 3abupaTtbCs 40 Hayvana MHQY3MOHHOW
Tepanum

e OOWwwmM 6enok 1

e [1NOTHOCTb MOYN 1

e A30T MOYEBUHbI KPOBU 1

e [emaToKpuT 1

e COOTHOLLEHME a30T MOYEBUHBLI KpOBU/KpeaTuHUH 10/1 (npn namepeHum B mr/100

M)

ONHAMNYECKOE NCCINEOOBAHUE MNOCJIE BOCIOJIHEHUA OEOULINTA
XKNOKOCTU!II
HE nponyckaTb aHeMuio y NOYEYHbIX KOLLEK!

He nytatb npepeHanbHyl 1 peHanbHYH a3oTeMUIO



TABLE 14-5

Interpretation of Hematocrit and Total Plasma Protein Concentrations

PCV (%) Total Plasma Proteins (g/dL) Interpretation
Increased Increased Dehydration
Increased Normal or decreased Splenic contraction
Polycythemia
Dehydration with preexisting hypoproteinemia
Normal Increased Normal hydration with hyperproteinemia
Anemia with dehvdration
Decreased Increased Anemia with dehydration
Anemia with preexisting hyperproteinemia
Decreased Normal Nonblood loss anemia with normal hydration
Normal Normal Normal hydration
Dehydration with preexisting anemia and hypoproteinemia
Acute hemorrhage
Dehydration with secondary compartment shift
Decreased Decreased Blood loss

Anemia and hyvpoproteinemia
Overhvdration

From Muir WW, DiBartola SP. Fluid thervapy. In: Kivk RW, editor. Current veterinary thevapy VIIL Philadelphia: WB Saunders, 1983: 34.



I'Ip|/| BBeOAEeHUN nMoboro Tmna XnakocTy CHMXKaeTCs reMatToKpuT,

remMornoduH n obwmnm 6enok Ha 21-25%

[1pn BBEAEHUM NMOOOro Tnna Xxuakoctu rnosblwaetca HYCC,
AnacTornn4yeckoe aptepuanbHoe AaBrneHne, LeHTparibHoe

BEHO3HOE AaBJiIEHUNE



OnpepneneHuve cteneHn gerngpatauyun aengderca [IPVMEPHBIM, a 3a4acTtyto n

CYOBbEKTUBHbBIM 1 00s13aTENbHO JOMKHO KOPPEKTUPOBATLCA B NpoLiecce
NIEYEHUS XXNBOTHOIO, B 3aBUCMMOCTM OT €ro otTBeTa Ha Tepanuto. CteneHb
Aernapartaumm y OaHONO U TOTO XKE KMBOTHOMO MOXET ObITb oLleHeHa B 6% 1 10%
(KpanHe cybbekTMBHaAsA eamHuLa), HO 3TO HE OYEHb BaXKHO, T.K. onpeaeneHune
CcTeneHun gernapaTtaumm SBASETCA NULLb HaYanbHbIM HanpaBnAOLW MM
OENCTBMEM N 00BbEMbI BBOAUMbIX XXNOKOCTEN OYyAyT KOPPEKTUPOBATHLCS B

rnpouecce X sBeeHns.



[pamoTHO 3aHUMaTbca T MOXHO Npu BbINOMHEHUM CreayoLnX YCIoBUNA:

- BoamoxxHOCTK 06ecnedeHnst BHyTPMBEHHOIO / BHYTKPUKOCTHOIO AOCTYNa;

- HanuMyne BO3MOXHOCTU OJINTENbHOMO HaXOXOEHUA XXUBOTHOIMO B KIUHUKE
(ctaumnoHap UT);

- Hanuume cneuunanbHbIX MpUcnocobneHnn AOnsa BBEOEHUSI XUOKOCTEN C
onpeneneHHoOn CKOPOCThLIO;

- Hanu4yne nabopaTopun KU aHaNM3aTopoB A1 aAEeKBATHOrO MOHUTOPUHIa

- HAann4ymMe BO3MOXHOCTM OLeHKN ra3os , KLLIP KpoBu 1 31eKkTponunTos;

- HanuyMe nMOAroTOBSIEHHOrO CTapwlero W Magwero rnepcoHana wu

nnaTeXecrnocoOHbIX BragenbLeB XUBOTHbIX.



Ecnu X1MBOTHOE He eCT Kak MUHUMYM 3-5 OHen Heobxoaumo obecrneynTtb

QHTEpPalibHOE UJTN NMapeHTepalribHOE NMNTaHNA.

MHbe3I/IOHHaFI Tepannad He aBIdeTcAd aHal10romM napeHTeparibHoro

nmuTaHuga!lll



Nyt BBeaeHusi pacTBOpoB
Beibop nyTy BBEOEHNA pacTBOPOB 3aBUCUT OT MICXO4HOM natosiorum, suaa /
BO3pacTa XXMBOTHOIO M COCTOSAHUS XXMBOTHOIO, NpeanonaraeMmon OfnTenbHOCTH

Kypca ne4yeHus

BHyTpunBEHHO

[MogKoXKHO (rMnoaepMokKna)
[MepopankbHo
NHTpanepuToHeasnbHO

BHYTPUKOCTHO

[TpakTnyeckn ncnonbdyetcs B/B, N/K N BHYTPUKOCTHbIN



BHyTpuUBEHHO
B 6onblIMHCTBE crnyvyaeB MeTof Belibopa.
[epedepnyeckune / LeHTpanbHbIE KaTETEPbI +/-, MECTA YCTAHOBKN, OCOBEHHOCTU

[Toka3aHusa:

e [TtoOble BonesHn conpoBOXaAatoLMECH NUBMEHEHNEM rMapaTaunMoHHOro cTaTyca

e Taxenoe CoCTOAHME XXUBOTHOTO, B TY LLIOK

e HeobxoaumocTb ObICTpOro BBeAeHMS OOnbLIOro obbema XUOKOCTEN (LUOK,
KpoBOMnoTeps)

e [lepnonepauymoHHada NHPY3MOHHAA Tepanus

[lpoTMBONOKa3aHUA: - HEBO3MOXHOCTb obecnevyeHus B/B pgoctyna (???) —

MUKPOCKOMMNYECKME  KOTATKW, 9K30Tbl UM Tn. (Oaneko He abconoTHoe
NPOTUBOMNOKa3aHue)

Bo3MoXHble _OocnoXeHus: runeprumagpataums, WHdekuusi, TPomMOO3 COCYyaoB,

donedbut, ambonug, HepaBHOMEpPHAasa CKOPOCTb BBEAEHMS NPU 3aXKMMaHUK nanbl U T

JKCTpaBasauus






NMNoakoXxHble nHY3UN
ToOrbKO N30TOHUYECKME paCTBOpPbI.
dakTn4yecku n/K VIHbe3VII/I aKTyallbHbl OJ14 MEJTIKUX 3K30TOB, KOLLUEK U HeryI'IHbII7I cobak.
B nogkoxHoe NPOCTPAHCTBO Y cobak M Kolwlek Bnesaer CpaBHUTESNIbHO MHOIO XWUOKOCTW. BoamoxxHo
BBeAeHUs bonbLUoro oobema npenapatoB kanus (Ao 30-35 MAKB/N 6e3 pasgpaxenust). >KNAKoCTb BBOAUTb
BOOJb CIMHbI OT J10MaToK A0 I'IOFlCHVILI,bI). B ogHO mecTo MOXHO BBECTU 10 MN/Kr XKNOKOCTW.

[TokasaHus: -

* HEBO3MOXXHOCTb BHYTPUBEHHOIO BBEAEHMS (Oaneko He abcontoTHoe)
* CaMOCTOATENbHOE BBEAEHNA PacTBOPOB Briagensuem (Hanpumep, npyn anntenbHoMm meHegxmeHTe XIH y
KOLLEK)

[poTmnBONokKasaHus:

e TspKenoe COCTOAHME XXMBOTHOIO, LLIOK, OCTPad KpoBOMNOTEPS, CUNnbHasa agernaparaums (8/s)

» [Mnotepmus (nepedepunyeckas Ba3OKOHCTPUKLNS CHKaHMXKaET abcopbLnio n ANCNEPCUIO XXNOKOCTN)

e HeobxoanmocTb BBeAeHUS 60MbLLOro oobema XUAKOCTU (IMMUTUPYETCA NACTUYHOCTBIO KOXMN).

*HEe0bX0AMMOCTb BBEAEHNS pasapaXkaroLLUNX UnNn rmnepToHNYECKMX PAaCTBOPOB (TOSMbKO N30TOHMYeckue!!l)

*He0bX0QMMOCTb BBELEHUS N3OTOHMYECKNX PacTBOPOB, coaepXxalune npekypcopbl bukapboHaTta (kpome
naktaTa) — He ornacHoO, HO BbI3blBalOT MECTHbIN AUCKOMMOPT

® 5% dextrose in water should be avoided because equilibration of ECF with a pool of electrolyte-free solution may
lead to temporary aggravation of electrolyte imbalance.

B0O3MOXHblE OCNOXHEHUSA: HerO3bI NOAKOXKHOW KneTyaTku; abcuecchl




MNMepopanbHO

Hanbonee pusnonornyHbii Metoq
3 wnpuua 6e3 nronkn nnn 4yepes 3oHabl
NMpoTuBONoOKa3saHus:
e Tspkenoe cocTosHMe naumeHTa (B/B). (CKOpPOCTb AucCnepcun U yTunusaumu
9MEKTPONIMTOB HE OCTAaTOYMHO BbICOKA)
e ArpeccuBHble 3BepsTa
e PBOTAa, ? NOHOC
BO3MOXHble OCNOXHeHUus: AcnupauuoHHasi MHEBMOHUS; nNpobrnembl C

MOCTaHOBKOW 30HAA; pBOTa M NoTeps ¢ Hen K npu cnuiikom ObICTPOM BBEAEHUN



UHTpaneputToHeanbHO:

Bo3moxxHO BBECTU BonbLUne 06beMbl XXMAKOCTH, BbicTpas abcopbuus
[MpakTn4yeckn peako NpUMeHuM.
TONbKO N30TOHUYECKNE PaCcTBOPSI

Bo3MOXXHbIE OCITOXXHEHUS: MEPUTOHNUT, NepdopaLmns BHyTPEHHMUX OpraHoB

nepMTOHeaﬂbeIVI Anarnn3 U HTpanepmnToHearibHoe BBegeHne XNOKoOCTEN — 2

bonbLine pasHnLbl.



BHYTpPUKOCTHO

ManeHbkum 3BepsiTaM MNpUM HEBO3MOXHOCTM MNOCTAHOBKM B/B KaTeTepa, 3K3oTaMm.
MakcumanbHO BbICTPO AOMKEH ObITb 3aMEHEH Ha BHYTPUBEHHbIA JOCTY.

JdocTyn K CUHycouaam KOCTHOrO Mo3ra M MedynnspHbIM BEHO3HbIM KaHanam, ObicTpas
ancriepcus xmakoctn. Cocyabl KOCTHOIO MO3ra He KOnmarncupylTcs Aaxe ecnu naumMeHt B
rMNOBONEMMUYECKOM LLIOKE, HETPYAHbIN AOCTYM.

Bo3MOXXHbIE OCITOXXHEHWNSA: OCTEOMUENNT, BONb NPV BBEAEHUM




| glve up on
understanding



O6GbLemMbl BBOAUMBIX XKMAKOCTEN U CKOPOCTbL BBeAEHUSA

B nHpy3noHHOM Tepanuu BblgensatoT 3 atana:
- BocctaHoBneHne OLK n nepdysnm
- pervgpatauud

- nogaepxmeatowian nHy3us

COOTBETCTBEHHO BMAbl PACTBOPOB, UX OObEMbLI U CKOPOCTb BBEAEHMA ByayT

3aBuceTb oT 9Ttana T.



CKopocCcTb BBeAEeHUSA XNOKOCTEM:

3aBUCUT OT COCTOAHMSA XKMBOTHOIO, O0SIE€3HM 1 BBOAMMbIX PaCTBOPOB.

CKOpOCTb BBEOEHUSI XUOKOCTEN Y XUBOTHOMO C HEKAPAUOrEHHbLIM LLOKOM U Yy
perngpaTtupoBaHHOro noYyeYHnkKa dyayT pasnuyaTbCs B pasbl.

OKCMEPUMEHTANbHO MNOKa3aHo, YTO KpucTannouabl BBOAUMbIE CO CKOPOCTbHO 90
MJ1/Kr/4ac He Bbl3blBasnv pasBuUTUE OTeKa JIerknx y KNMHUYECKN 300POBbIX XXUBOTHbIX.
[Mpy XpPOHMYECKUX NATOSIOrMAX 0ObIYHO HEe TpebyeTca o4YeHb BLICTPOro BOCMONHEHUS
aedumumta xXungkoctu. [Jonyctmm BapuaHT BOCMOMHEHNA aeduumTa 3a 24-48 4acos
napannenbHo C BBEAEHUEM nogaepxmpatoero obbema (He 3abbiBaTb O NMNOTEPSIX C
brieBawwamm, OPUCTHEN U TI).

CkopoCTb BBeAEHUSI pacTBopa (Kak U camMm pacTBop) OyayT MEHSATbCA B TedeHune

oones3Hu.



Ecnu BBOOUM XUOKOCTb NO MetTony «OObIYHOM KanesibHULUbI»

KonnyecTBo kanenb/MuH = 00K 06BEM XNOKOCTU *KOS-BO Kanesnb B 1 M1/ BpeMa MHQY3nn

dapmaLeBTMYECKON MEPOI Kanmnu NPUHATO cunTtatb — 0,05 M, TO eCTb B 1 M coaepkutcs 20
Kanerb.

CylLecTBYIOT creuuanbHble npubnyabl, Mo3BonsOWME 3adaBaTb pas3Mep Kanenb
(COOTBETCTBEHHO 1 MIN XXMAKOCTM ByaeT cocToATb U3 10, 15, 20, 60 Kanenb)

Hanpumep, 4ToObl BBECTU 2 NUTPA KpMUCTanNIonaoB 3a 24 Yyaca (1 mn=20 kanenb)

2000 mn *20 kan/mn / 1440 MuH = 27 Kanenb / MUH



O6bembl BBe4eHUSA XXNOKOCTen:

CymeCTByeT KakK MUHUMYM 4 KIMUHNYECKUX cnocoba onpeaesintb CKOJ1bKO XNAKOCTU BBOAUTD,

YTOObI KOPPEKTUPOBATL AerMapaTaLnio:

e[lodxodum Oris brirorowux u cpyuwiux. C oOHUM arnu3odom briesaweu u OpucmyHa mepsemcs 4
MIi/ke xudkocmu. CoomeemcmeeHHo, 3 pa3a briesaHysuwasi Kouika Maccol 4 Ke rnomepsina
4*3*4= 64 mn (nnoc noddepxxusarowjuti obem)

e Haw poodHou criocob co cmerneHbio Oeaudpamauyuu

eJ/labopamopHsiu. [losbiieHUe eeMamoKpuma Ha 1% o3Had4aem riomepto 10 M1 / K2 XXuOKocmu
(HopMa KowKu 35%, cobaku 45%)

eB3gewusaHue. [lomepsi 1 K2 eeca pagHOCUJIbLHO romepu 1 iumpa xxudkocmu (HO pedko Koeda

gnadenbusi 3Hatom TOYHBIN sec 300p08020 XUBOMHOZ0)



OOWUT/cyTKun = gecbnumTHbIN V + Nnogaepxmeatomin V
dednuntHbIN 06 BLEM(MN)= % 06€e3BOXNBaAHUA X BEC (Kr) X 8

NMoapepxuBarowmm oovem(mn)= 30 X Bec(kr) + 70



[NononHuTtenbHbIe NOTPeOHOCTH

e[loBbllWeHNE TemnepaTypbl Ha 1° -  +10 Mn/Kr/cyT
e TaxnnHo?d +10 A - +7-8 mn/kr/cyT

e[lnapes - +20-40 mn/Kr/cyT

ePBoOTa - +20 Mn/Kr/cyT

e[lapes KuweyHunka, nmomeTpa - +20-40 mn/Kr/cyT

*BJ1 - +25-30 mn/Kr/cyT



Pexumbl UT

1. WHy3na c NOCTOAHHOW CKOPOCTLIO

2. «KanenbHuubl» 1-2 pa3a B AEHb

Korpga npekpawatb UT?

Korgaa »WBOTHOE pernapatMpoBaHO M MOXET caMO KOHTponmMpoBaTb GanaHC »KUAKOCTU 3a
cYyeT NoTpedneHns Boab! U eabl.

B npouecce BbI3A0poBneHNs 00beMbl BBOANMbIX PACTBOPOB COKpaLLatoT Ha 25 - 50% B A€Hb.



