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Blood circulation values in patients

with cardiac resynchronization therapy
during the first 6 months in different
stimulated QRS complex duration classes

Twenty nine patients ( 10 — females, 19 — males) with obtained cardiac resynchronization therapy ( CRT) treatment were
examined at the department of ultrasound, clinical and instrumental diagnosis and minimally invasive technologies of
S «V.T. Zaitsev Institute of General and Emergency Surgery NAMS of Ukraine». Patients’ average age was 69+7 years.
The frequency of ventricular rate of spontaneous and induced rhythm, systolic and diastolic blood pressure, left ven-
tricular ejection fraction, end-diastolic and end-systolic volumes, interveniricular septum, posterior wall thicknesses,
left and right atriums, right ventricle sizes were evaluated before treatment, in the early postoperative period (the 37—
5 day) and 6 months after CRT-device implantation. Carefully executed CRT with high-quality selection of the electrode
application point and adequate medical support can not only prevent the further extension, but also, in some cases,
can shorten the duration of the extended baseline QRS complex with improving functional blood circulation values. CRT
with high-quality selection of the electrode application point and adequate medical support is an effective treatment in
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Introduction

About 2% of the population in developed
countries suffer from chronic heart failure
(CHF) (Writing Committee Members et al.,
2013). Cardiac resynchronization therapy
(CRT) becomes an alternative method of
CHF treatment when medical therapy does
not yield positive results. The aim of CRT is
ventricular mechanical dyssynchrony cor-
rection with QRS complex duration shorten-
ing (Cleland J.G. et al., 2005; Daubert C.
etal., 2009; Exner D.V., 2008; Stellbrink C.,
2009).

Numerous studies have shown that the
decrease of QRS complex duration in patients
with CRT is associated with improvement
of blood circulation values (Su Y. et al., 2009;
Singh J.P. et al., 2011; Mehta S., Asir-
vatham S.J., 2012), and the increase of QRS
complex duration is associated with their
worsening (Bomb R. et al., 2013).

Purpose of this study — to assess func-
tional blood circulation values in patients
during the first 6 months of CRT in different
stimulated QRS complex duration classes.

Materials and methods

We prospectively examined twenty nine
patients (10 — females, 19 — males) with CRT
at the department of ultrasound, clinical and
instrumental diagnosis and minimally invasive
technologies of Sl «V.T. Zaitsev Institute
of General and Emergency Surgery NAMS of
Ukraine». Patients’ average age was
697 years. Indications for CRT were CHF of
IV functional class (FC) by New York Heart
Association (NYHA) Functional Classification,
QRS complex duration >120 ms, left ventricu-
lar ejection fraction (LVEF) < 35%. According
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to CRT technique CRT-P and CRT-D devices
were implanted.

Spontaneous and induced rhythm ven-
tricular contractions (VC), systolic blood
pressure (SBP) and diastolic blood pres-
sure (DBP), LVEF, end-diastolic (EDV) and
end-systolic (ESV) volumes, interventricular
septum (IVS), posterior wall (PW) thicknesses,
left (LA) and right atriums (RA), right ventricu-
lar (RV) measurements were evaluated before
treatment, in the early postoperative period
(the 3@-5" day) and 6 months after CRT-
device implantation.

SBP and DBP were measured by Korot-
kov's method according to the recommenda-
tions of the Association of Cardiologists
of Ukraine for the prevention and treatment
of hypertension with use of tonometer Micro-
life BP AG1-20 in clinostaze after 5 min rest.
The measurement accuracy was 2 mm Hg.

Electrocardiography study (ECG) was
performed with use of computer electrocar-
diograph «Cardiolab +2000». The stimulated
QRS complex duration was measured in leads
Il, V,, V, (the average of three consecutive
complexes) with a choice of maximum value.
Measurement accuracy proved to be 1 ms.

Patients were divided into three QRS
complex duration classes in accordance to
M. Haghjoo et al. (2008): 1 person — <119 ms
(normal), 2 persons — 120-149 ms (extend-
ed) and >150 ms (significantly extended).
Functional blood circulation values were de-
fined in selected classes.

Echocardiography study was performed
with use of ultrasound machine Toshiba Ap-
plio 400. LF, RF, RV measurements and IVS,
PW thickness were measured. To calculate
the EDV and ESV we used method of Simpson.
LV EF was calculated using the formula:

£F - EDV— |55sv

D *100%.

Medication support of patients with CRT
was provided with antiarrhythmic drugs (beta-
blockers and amiodarone), renin-angiotensin-
aldosterone inhibitors (RAAl) — angiotensin-
converting enzyme (ACE) inhibitors and an-
giotensin Il receptor antagonists (ARA Il),
antithrombotic drugs (antiplatelet agents —
acetylsalicylic acid (ASA), oral anticoagu-
lants (AC) — warfarin or dabigatran), statins,
and diuretics.

Data were brought into the Microsoft
Excel base. For statistical results evaluation
were used the parametric criteria (mean— M,
standard deviation — sd). Comparing QRS
duration complex classes on the observation
stages was conducted on each separate
functional blood circulation value using a non-
parametric Mann — Whitney U-test. Probable
results were determined at levels of reliability
a=0.05.

Results and discussion

Table shows comparative characteristics
of functional blood circulation values in pa-
tients within different QRS complex duration
classes before implantation, in early postop-
erative period and 6 months later.

VC in all QRS complex duration classes
did not come out from the physiological range
at the all observation stages. SBP remained
in the physiological range at the all observa-
tion stages in classes 1 and 2. SBP was ini-
tially increased in class 3, it was decreased
and entered the physiological range in
the early postoperative period. DBP inall QRS
complex duration classes at all observation
stages was within physiological range.
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Table Functional blood circulation values in patients with permanent pacemakers in different @RS complex duration classes (Mtsd)
QRS complex duration
<119 ms 120-149 ms >150 ms
Functional values Early 6 after Early 6 after Early 6 after
pos;o;ieor:twe implantation Before pos;oeeieor:twe implantation i pos:)oepn_e;:twe implantation
VC, 1/min 69+9 70+7 72+7 7419 68+6 697 70+7 76+6
Blood pressure  SBP 126+15 122412 13711 13318 12012 148+18 1298 126419
{mm Hg) DBP 79+13 80+7 83+4 807 815 814 8122 8411
Echo values LVEF (%) 30+18 3549 267 29+9 32+8 23+4 29+5* 34+8
ESV (ml) 228+160 226%78 30096 242+63* 221+68 381+89 262+129* 229+100
EDV (ml) 324195 34618 40594 340+14* 32618 497+78 370+80* 346128
IVS (cm) 1.1£0.2 1.1£0.2 1.4+0.1 1.40.1 1.4+0.1 1.4+0.1 1.4£0.1 1.4£0.1
PW LV (cm) 1.1£0.2 1.120.2 1.3+0.2 1.2+0.2 1.2+0.2 1.30.2 1.3£0.2 1.3%0.2
LA {cm) 5.5+0.5 5.4%0.7 5.4%1.0 5.2+1.0* 4.8+1.0 5.4+1.0 5.2+1.0* 5.2+1.0
RA (cm) 5.50.5 5.50.5 6.00.1 6.00.1 5.9+0.2 6.0£0.1 6.00.1 5.1+0.6
RV (cm) 4.7+0.3 4.540.3 3.5+0.7 3.4+0.7 3.2+0.7 3.60.7 3.440.7 3.2+0.7
*There is a significant difference in functional blood circulation values between those observed before and in early postoperative period in separately taken QRS complex duration class.

There was an increase of initially re-
duced LVEF in classes 2 and 3 QRS complex
duration, starting with early postoperative
period. In class 2 LVEF was increase by 19%,
in class 3 — by 32% during 6 months. In-
crease of LVEF was provided initially by re-
ducing enlarged ESV and EDV. ESV at
6 months of observation in class 2 was de-
creased by 28%, in class 3 — by 44%, EDV
in class 2 was decreased by 20% and in
class 3 — by 32%.

CRT has also contributed to reducing
of LA size inall QRS complex duration classes
in early postoperative period with preservation
trends only in class 2 during the first 6 months
of observation without change.

R. Bomb et al. found that in some pa-
tients with CRT, QRS complex duration could
be increased that carries a poor clinical
outcome, in that case functional blood circu-
lation values are notimproved, moreover they
are changed for the worse (Bomb R. et al.,
2013). In our group of patients, increasing of
QRS complex duration was observed in no
case, on the contrary, in some cases elon-
gated or substantially elongated QRS com-
plex duration class went to the normal, what
can be attributed to the optimal placement
of electrodes during implantation, as well as
carefully selected drug therapy.

For purposeful study of functional blood
circulation values in patients in different QRS
complexduration classes in patients with CRT,
S. Stavrakis et al. performed substantial
meta-analysis, which included evaluation
of several studies RAFT 2010, MADIT-CRT
2009, REVERSE 2008, CARE-HF 2005, COM-
PANION 2004 with 6,501 patients, including
4,437 patients with QRS complex duration
2150 ms and 2, 064 patients with QRS com-
plex duration <150 ms) (Stavrakis S. et al.,
2012). It has been shown that the best results
were achieved in patients with QRS complex
duration 2150 msversus class QRS <150 ms.
In our group of patients, this trend is con-
firmed.

Conclusions

Carefully executed CRT with high-quali-
ty selection of the electrode application point
and adequate medical support can not only
prevent the further extension, but also,
in some cases, can shorten the duration of
the extended baseline QRS complex with
improving functional blood circulation values.

CRT with high-quality selection of the
electrode application point and adequate
medical support is an effective treatment
in patients with CHF.

Regerding prospects for future research
it seems appropriate to conduct further fol-
lowing-up this group of patients to assess
the long-term changes in functional blood
circulation values.
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PyHKUIOHaNbHI

NOKa3HMKK KPoBOoOOIry

y NauieHTiB

i3 KapaiopeCHMHXPOHI3ylo-
4oio Tepanielo B nepiui 6 mic
Y Pi3HUX Knacax TpMBanocTi
CTUMYNLOBAHOro
QRS-koMmnnekcy

1.B. lllanina, A.€. Bosikos,
M.1. f6ay4yaHcbkmif

Peawome. Y sigainexHi ynsTpa3sykosoi
Ta KNiHIKO-IHCTRDYMEHTaNLHOI JiarHoCTUKN
Ta MiHi-iHBa3UBHKX BTPYyYaHb fepxasHol
ycTaHoBM «IHCTUTYT 3arankHoi Ta Hesigknan-
HoI xipyprii imeni B.T. 3aiiyesa» HAMH
Yxpainun» o6ctexeqo 29 nauientia { 10 XiHok,
19 yonosikiB) i3 kapAiopeCUHXPOHI3YIOHO0I0
Tepanieio (KPT). Cepeaniii Bik nauientie
craHosus 697 pokib. [lo, B paHHii nicnso-
nepauiiitnii nepiog (Ha 3—5-# geHs) i yepes
6 mic nicns iMnaanTauil oLiHBann YacToTy
WiyHOYKOBHUX CKOPOYeHk CIIOHTAHHOIo
Ta CTUMYNLOBAHOIO PUTMY, PiBHI CHCTONIM-
HOro i giacToniyHoro aprepiansHoro TUCKY,
ppaxuio BukuaY IBOro WAYHOYKE, KiHLeBo-
iacTonidHWiA | KIHUEBO-CUCTOMYHWIA 06 MU,
TOBIYMHY MIDXLWAYHOYKOBOI neperopoaku,
3aAHBOI CTiHKKW NIBOrO WAYHOYKA, PO3IMIpH
niBoro i npasoro nepeacepas, Npasoro
WinyHOYKa. PerensHo sukorHaHa KPT 3 skic-
HUM NigGopoM MICLA NPUKNAAAHHS TeKTPO-
Aa | a0exBaTrHoi MeagnKkaMeHTo3Ho nig-
TPUMKOIO AO3BONSE HE nuile 3anobirtu
oAaAbILOMY NOAOBXEHHIO, a i B OKPpeMinx
BHNaOKax 3MEeHLUMTU NOYaTkoBO NoAoBXe-
HWiA 3a TpusanicTio QRS-komnnexc i3 no-
NinweHHaM QyHKUIOHAaNBHHUX NMOKa3HWKIB
kpoaoobiry. KPT 3 axicHum nigGopom micus
npuknagaHHs enekrpona i anekBaTHolo
MEANKAMEHTOIHOIO NIATPHUMKOID € epexTrs-
HUM METOLA0M NiKYBAHHA NALIEHTIB i3 XDOHIY-
HOIO CEPLIEBOIO HENOCTaTHICTIO.

Kmiouosi cnosa: ¢QyHKUIOHANEHI NOKA3HWKK
KpoBooQiry, kKapaiopecuHXpPOoHI3yoya Tepa-
nist, TpuBanicte QRS-komMmexcy.
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DyHKUMOHaNbHbIE
noxKasarenu KpoBo
oOpaLieHus y nauueHToB
C KapAMOpeCcUHXPOHU3UpPY-
IOLed Tepanvei B nepeblie
6 Mmec B pa3sHbix Knaccax
NPOAO/IKUTENILHOCTH
CTUMYNUPOBAHHOIO
QRS-komnnekca
HN.B. WWanuna, [4.E. Bonkos,
H.H. I6nyyaHcKui

Peaiome. B orgeneHum yisTpa3ByKoBoMi 1 K-
HUKOD-HUHCTDYMEHTAITLHOM AMarHOCTHKA M MUAHU-
MHBA3WBHBLIX BMELATENsCTE Y «ViHecTiuTyT 06-
LUeii M HEOTAOXHOA Xpyprum uMern B.T, 3a-
sitiesa» HAMH YkpauHst» Gbiny 00CAE40BaHL!
29 naywenTos (10 xeHwmH, 19 mMyxumnH)

C KapauopPECHHXDOHNIMPYIOWEHR Tepannei
(KPT). Cpeariii BO3pacT NaUMeHToB COCTaanan
69+7 net. [o, B paHHWil NnocreonepauuoHRLIA
nepuog (Ha 3-5-ii aeHs) u criycr 6 mec nocne
VMILIEHTaLMN OLEHNBAIN YACTOTY XeTy404YK0-
BbiX COKPALLEHWIA CIIOHTaHHOO 1 CTUMY/INDO-
BaHHOIO PUTMA, YPOBHU CUCTONNYECKOro
W AMaCTONNYECKOro apTEPUANEHOND AaBNEHNS,
pakumio BLIGPOCa NEBOIr0 Xenynoyka, KoHe -
HO-ANaCTONMMYECKNIA 1 KOHEYHO-CHCTONNYE-
CKIit OOBEMBI, TOJLLIMHY MEXOKEYNOYKOBOM
neperopaai, 3a0Hei CTeHK NeBOr0 XeTya04y-
K3, paaMepel NEBOIO U NPaBoro Npencepans,
npaBoro Xxeyaoyka. TILaTebHO BhiNoMHeHHaA
KPT ¢ ka4ecTBeHHbIM noaGopoM MecTa npu-
JIOXKEHWA SNEKTDOAA N 8AEKBATHON MELWNKAMEH-
TO3HOM NOAREPXKOKH NO3SBONAET HE TONLKO
npegynpeaunTs gankHenlee yannHesne,
HO M B HaCTI CIY4aEe8 YMEHBLLLINTL CXOLHO Y-
NUHEHHBLIK N0 npogomxuTensHocT QRS-
KOMITIIEKC C YAyHLIEHUEM QYHKLMOHAMBHBIX

noxasarenei kposoobpaiiexns. KPT ¢ kave-
CTBEHHBIM NOAG0POM MECTE NDNNCKEHWA
a/1exTpoaa M 80EKBATHOW MEAVKAMEHTO3HOM
NOALEPXKOI ARMAETCA 3HHEKTUBHLIM METOLOM
JIEYEHMS NALIMEHTOB C XDOHUYECKOH CEDLEYHOA
HEAOCTATO4YHOCTRIO,

Kmoyessie cnoBa: QyHKUMOHANBHbIE MO~
Kasarenu KpoBooOpalleHns, KapauopeCcH-
XDOHUSUPYIOLLEA TEPaNMS, NPOLOKUTE b=
HocTe QRS-koMnekca.
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- PedepaTuBHa iHpopmauis

SMOLMOHANLHO HEYCTOHYMBOE PAacCTPOMCTBO

JIMYHOCTK: cyllecTByeT nu apdexkTuBHoe neyeHune?

MorpannyHoe pacctpoiicTeo imuHocTu (MPJ1) (no knaccudukaumm
DSM-IV), unmn amoumoHasbHO HEYCTOMHMBOE PAaCCTPOWGTBO JIMHHOCTH,
norpaHuyHbIi TMN (No knaccudukaumm MKB-10), senseTca pacnpo-
CTpaHeHHol Npobnemoid, 3atparusatowei 1-2% nvy, u3 obLueit no-
nynauuu. MPJ1 xapakTepuayeTcsi, Npexae Bcero, TPyAHOCTAMMU B Bbl-
CTPavMBaHUW OTHOLLIEHWIA C APYTMMU NIOOBMU, A TAKKE B PEryisiuMun
1 BbIPXEHUN 3MOLUMIA, YTO NPOSIBISIETCH 3MOLMOHASILHON HEYCTOM-
YUBOCTBIO M UMNYNILCMBHOCTLIO. JTI0AM C 3TUM INHHOCTHBLIM PacCTPOM-
CTBOM 4aCTO KOHG®IMKTYIOT C APYrMMU, COBEPLUAIOT HeobayMaHHbIe
NOCTYTKM, U3-3a HEMOCTOSHHBIX MEXJTMYHOCTHBIX OTHOLLEHUIA 4acTo
MMelOT XPOHUYECKOEe YYBCTBO BHYTPEHHE MyCToThI.

CraHpapTHas Tepanusi Takux NauUMEHTOB BKJIIOYAET NPOBeAeHUe
eXeHeaeNbHbIX CEaHCOB NCUXOAMHAMMWYECKOW U NOBEAEHYECKOA
ncuxoTepanuy ¢ Ha3Ha4eHneM MeaULUMHCKMX Npenapartos Mo He-
obxopnmoctn. OfHUM M3 HOBLIX MeTonoB nedenus MPJ aensieTcn
Good Psychiatric Management (GPM), unu pocnoBHo «xopoluee
ncuxuartpu4eckoe je4yeHue». Ero paspaborumk — poxrtop JxoH
FaHgepcoH (John Gunderson), npodeccop ncuxuatpuu Mapeapa-
CKOW MeavumHcKoi wkonel (Harvard Medical School). B uenom GPM
BKJIIO4aET ncuxoobpasosaHue MPJ1u MHTepBEHLMK, HaNpPaBNeHHbIe
Ha U3MEHEHWE pPeakLMm NauMeHTa Ha CTPECCOPHbIE (haKTOPbI, KO-
TOPbI€ MOTY BO3HMKATb NPYU B3aUMOAEACTBUAMN C APYTUMU JTIOAEMM.

B HOBOM ucCrnepoBaHUM rpynna y4eHbix BO rNaBe ¢ JOKTOPOM
¥Ynu Kpamepom (Ueli Kramer) u3a BUHA30PCKOro yHMBEpcUTeTa

YCTEXO0B MOXHO 10GUTLCA NPU COYETAHWMM STOMO METOAA C BbICTpa-
MBaHNEM TepaneBTUHECKMX OTHOLLEHUIA TakuM 06pasoM, YTOGbI OHM
COOTBETCTBOBa/IM Haubosee BaXHbIM MOTPEGHOCTAM U LieIsiM naum-

umeet Ha3saHue «Motive-Oriented Therapeutic Relationship» (MOTR,
«TepaneBTM4ECKUE OTHOLLEHWUS, OPUEHTUPOBAHHLIE HA MOTUB»).

B nccnepoBaHue BAO4MNIKU 85 NaUMEHTOB G NOATBEPXKAEHHBIM
AuarHoaoM NP1 (no guarHocTuueckum kputepusim DSM-IV). YuacT-
HUKOB pas3genunu Ha 2 rpynnel ¢ Ha3HadyeHuem GPM (n=38)

10 exeHeaeNbHbIX CeaHCOoB. Tarke okono 60% nauueHToB nony-
4anm NCUXOTPONHBIE MPenapaThkl, HEKOTOPbIE MaUMEeHTbl MPOXoAWIN
KOHCYNIbTUPOBaHUe No noeoay 3noynotpebieHus ankoronem
unm ynotpebneHns HapKOTUHECKUX BELLECTB.

[naeHoit Lenbio uccnenosareneli 6610 ONTUMU3NPOBATE BO-
BJIEYEHHOCTb MAUMEHTA B IEYEHME C NEPBOr0 KOHTAKTa U A0 Nocnen-
Hero ceaHca. Taloke NPoBOAWIN MHAMBUAYABHBIA aHAIM3 MOTUBOB
naumMeHTOB B KOHTEKCTE ucnone3osanust MOTR. MNoguepkusas Bax-
HOCTb Takoro aHanusa, Y. Kpamep otMeyaeT, 4TO OOHO U TO Xe

(University of Windsor) npoaeMoHCTpUpoBana, YTo onpeaeneHHbIX

eHTa U He noakpenisiu npobneMHoe noeeaeHue. NMocnenHuii MeTog,

unn GPM + MOTR (n=36). AnutenbHOCTL TEpanun cocTaBuaa
NS TOro 4To6bl MOHSATH, COXPAHSAIOTCS JIN MO3UTUBHBIE M3MEHEHUSA

DeinCcTBMe, HAaNPUMEP CaMOoMOPE3kI, KAK BAPUAHT CaMOMNOBPEXJal0-
wero noeeaeHua npu MNPJ1 MoxeT UMeTb paannyHble MOTUBEL. B 0a-
HOM CJy4ae YesI0BEK MOXET XOTeTk NPUBAeYs k cebe BHUMaHue piist
COMVDKEHUS C TEMU, KTO NOMbITAETCA YCIOKOUTL U NPosiBUT 3a6oTy,
B PYrOM — «BbIMYCTWUTb Nap» U 06peCTU KOHTPOJIb HAA 3MOLUSIMMU.

Ana oueHkn pe3ynbTaToB NEYEHUs1 UCNOL30BANIN OMPOCHMUK
«Outcome Questionnaire-45», kKOTOpbIA NO3BOJIAN PACCMOTPETL
WU3MeHeHUs1 Ha CUMNTOMAaTU4eCKOM YPDOBHE, B MEXJTUYHOCTHbIX OT-
HOLUEHUSIX U couuaneHoli ponu. Mpu cpaBHeHUM pe3yNbTaToB
Brpynne GPM + MOTR no kaXkgoMy U3 3TUX TPEX NYHKTOB yJly4Lue-
Hus 6671 Gonee 3HaUUTELHBIMK, 4EM B rpynne GPM.

Taloke UCNONBb30BASIM U PAL, APYTUX LKA, MHTEPNPETUPYS U3-
MEHeHUs B KOTOPGIX, Y. Kpamep otMeTun, uto ucnonn3osasne MOTR
NO3BOJIUIO 3HAYUTENBHO YNYHLIMTh 3MOLMOHA/bHBIA KOHTPOSIb,
CHU3UTb MHTEHCMBHOCTb AEMPECCUM U TPEBOTU, A TAKKE YTYy4LLIUTh
HeKoTOopble acMeKTbl MEXJTIMYHOCTHBIX OTHOLLEHWI U coLManbHOM
%u3HU. C ApyroiA CTOPOHbI, M3MEHeHus B cumnromax PJ1 B o6enx
rpynnax 66l HE3HA4YUTEBHBIMMU, HTO aBTOPBI CBA3LIBAIOT C KOPOTKUM
NepUoaOM NEHEHUS.

Mo okoH4aHuKM nedyeHus okono 70% nNauMeHTOB U3 KAKAOM
rpynnbl Tpe6oBanu AONONHUTEIBLHOIO NieveHuns, 60MbLIUHCTBO
13 KOTOPbIX B AAJTbHEALLEM NOAYYATN MHTEHCUBHYIO MCUXOTEPArMIO.

Kak oTMe4aioT uccnegosartenu, B cpeaHeM LUTeNbHOCTb Ne-
yenus NP1 coctaensieT okono 3 net. Takas NPOAOIKUTENLHOCTD
OTYaCTU BbI3BAHA TEM, YTO HE CYLLECTBYET 3¢ PEKTUBHOrO MeauKa-
MEHTO3HOrO JIEYEHUS NMPU 3TOM PACCTPOINCTBE, MOSTOMY Ha3Ha4a-
10T Wb NCUXOTPONHLIE Npenapartbl AN CUMNTOMaTUYECKOTO
ynyyieHust (HanpumMep O CHXEHUS UMIMYSIbCUBHOCTU U yydLLe-
HUSI KOTHUTUBHBIX PYHKUMIA). Takum o06pa3omM, e QUHCTBEHHbIM
METOA0M NeyeHusi, CnocobHbIM 3¢ ¢GEKTMBHO BOPOTLCH C 9TUM
PaccTPONCTBOM, OCTAETCH JJIMTENbHASA NCUXoTepanus.

C Opyroii CTopOHbI, UCMONB30BaHNE 2 HOBLIX METOAOB JIEHEHUS,
GPM + MOTR, cneays nony4yeHHbIM AaHHbIM, NO3BOAAET 4O6UTLCA
OLLYTUMBIX Pe3y/bTaToB yxe nocne 10 ceaHcos. B cBoux 6yayLumx
paboTax aBTOpbl HAMEPEBAIOTCA NPOBECTU aHANNU3 LieHa — addek-
TUBHOCTb 151 3TO METOAMKM, a TAKKE NPOaHANM3NPOBaTh AAHHbIE,
KacaloLLMecs AnuTesIbHoro Hab Ml AeHNs NAaUMEHTOB NOCTe IGHEHNs,

rnocne repanvu anuTesibHoe Bpems.
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