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GARDEN ARCHITECTURE OF NOVOSIBIRSK AND ROSTOV-ON-DON
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TEPPUTOPUAJIBHO-IIPOCTPAHCTBEHHBIE 1 OFBEMHO-IIJTAHUPOBOYHBIE
OCOBEHHOCTH ®OPMHUPOBAHUS CAIOBO-JAYHOM APXUTEKTYPbI HOBOCUBUPCKA U
POCTOBA-HA-/IOHY

Tepemuna C.A.

Mazucmp apxumexmypuol, acnupaum FOxcuviti @edepanvhviii Yuugepcumen,
Axaodemus apxumexmypul u UCKYCCME

Poccus, Pocmos-na-/[ony

Abstract

The article deals with the spatial and spatial-planning features of the formation of the garden and cottage
development of Novosibirsk and Rostov-on-Don, the key elements in the development are highlighted. Scales of
development at the level of several regions are designated, integral components for the suburban area and garden
and cottage development of Novosibirsk and Rostov-on-Don are characterized.

AHHOTAN NS

B cratee PaCCMATPpUBAIOTCA TCPPUTOPUATIBHO-IPOCTPAHCTBCHHBIC U 06L€MHO-HJ'IaHI/IpOBO‘IHBI€ 0coOeHHO-
cTa (OPMHUPOBAHMUS CaAOBO-TadHON 3acTpoiiku HoBocuOupcka u PoctoBa-Ha-J{0HY, BEIICIICHBI KIIFOUCBHIC AJIe-
MCHTBI B pa3BUTHUH. O003Ha4YeHbl MacIITa0bI Ppa3BUTHA HA YPOBHC HCCKOJIBKUX PETMOHOB, OXAPAKTECPU30OBAHBI
HCOTHEMIIEMbIC COCTABJIIOMINEC UL JAYHOI'O YHAaCTKa U Ca,I[OBO-,I[a‘IHOﬁ SaCTpoﬁKH HOBOCI/I6I/IpCKa u PocToBa-Ha-

Hony.

Keywords: country architecture, garden dwelling, territorial-spatial features, volumetric-planning organiza-

tion.

KuarwueBble cjioBa: JayHas APXUTEKTYpa, CaI0BOC KXKUJINIIC, TCPPUTOPHUATBHO-TIPOCTPAHCTBECHHBIC oco0eH-

HOCTH, 06T)eMHO-HJ'IaHI/IpOB0‘IHa${ opraHu3anus.

Ca/10BO-0ropo/iHBIE TOBAPHUINECTBA MOJIYYMINH B
CTpaHe OTPOMHYIO TIOMYJIIPHOCTb M CTAIH BECOMBIM
TIOJICTIOPhEM OOECTICUEHHUSI TPAKIAH TPOIYKTAMH ITH-
tauus. [3; 4; 7]

Pa3sBUTHIO HOBBEIX (POPM JIEATETBHOCTH HACEICHHUSI
YIEISIIOCh MHOTO BHHMAaHWS B arpapHoi IMOJHMTHKE
crpansr: [5; 11; 13]

® MPOBOJM/IACH MHBEHTAPU3AIMSA 3EMEJbHBIX
YroJuii B IPUTOPOAHBIX 30HAX TOPOIOB JUIS BBISBIIE-
HUsI HEMCIIOJIBb3YEMBIX 3€MeEJlb, IPUTOAHBIX JUIS Bejle-
HUS KOJUIEKTUBHOI'O CaJl0BOJICTBA,;

® MPUHUMAJIKUCh MHOTOYUCIICHHBIE PELIEHHS 10
CHSTHIO HEOOOCHOBAHHBIX OrPAHUUYCHUIN 00eCIIeYeHUs

HACEJICHUS 3€MEIIbHBIMHU YYaCTKaMH, POJIaXKe CTPOH-
TENbHBIX MATEPUAJIOB, OPraHU3AlUU KOOIEPATHBOB
JUISL OKa3aHHUsI TIOMOIIY HACEIICHUIO B TPOU3BOJICTBE U
COBITE CENBCKOXO3SHCTBEHHOW MPOAYKIIHH.

3eMild CeNbCKOXO3SIMCTBEHHOTO Ha3HAYCHHs 3a-
HUMAIOT B 3eMeIbHOM Oanance HoBocubupckoit obia-
ct 62,5%, u3 xotopbix 34% cagoBOUECKHE JadHbIE
obweaunenus (puc 1), PoctoBckoit o6mactu 26,9% u3
aux 17% camoBonacTBa M mauu. MMeercss TeHAEHIUS
MTOCTEIICHHOTO COKPAIICHHUS CEIbCKOXO3IHCTBCHHBIX
3eMellb 3a CUET MepeBojia B KATErOpHI0 3eMellb Hace-
JIEHHBIX IyHKTOB, 3€MEJb MPOMBIIUICHHOCTH W APY-
TOr0 CIIEUATFHOTO Ha3HAYCHUS.
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Kapma-cxema bonbwozo Hosocubupcka 8 npumepHbix 2paHuyax Ha 20122.

Cmpykmypa 3emenbH020 (hOHOA NO KAMe20pusAM 3emesnb

3,3 4,7

. 3eMN CeNbCKOXO03ANCTBEHHOMO Ha3HayveHnA

[ 3emnu HaceneHHbIX NYHKTOB

3emMSI NPOMBILLTEHHOCTU, SHEPreTukun,

TPaHCMopTa, CBA3N

[ 3emnu necHoro doHaa
[l 3emnu BoHOrO doHAa
[ 3emnu 3anaca

PaiioHbl MOMHOCTbIO
BOLLEALIVE B COCTaB
HoBocubupckoin
arnomepauum

PalioHbl YacTMYHO
BoleAwWwme B COCTaB
HoBocnbupckon
arnomepaummn

. CapoBOAYECKME JayHble
obbeanHeHuns

rocyfapcTBeHHble
. CeNbCKOXO3ANCTBEHHbIE
npeanpuaTuA

Hayy4Ho-uccnefgoBaTenbckme
yupexneHvs ana
CeNbCKOXO3ANCTBEHHOIO
NPOV3BOACTBA, HayYHO-
nccnenoBaTenbCkux Lenen

. ®QoHp
nepepacnpegeneHus
3emenb

Pucynox 1. Cxema Bonvwozo Hogocubupcka u cmpykmypa 3e MenbH020 (oHOA No KAme2opusim 3emeib.

B Hacrosiiiee Bpemsi HE TOJIBKO B ropojax, Tak
Ha3bIBa€MbIX —arJIOMEPALMOHHBIX IEHTPOB CIO0KUIACh
HEONMarompusATHas TEHACHINS JIMKBHIAIIMA YacTH
CeNbCKUX HACETEHHBIX ITYHKTOB B CBSI3U C OTCYTCTBUEM
MOCTOSIHHOTO HaceJIeHHUs, 3a0pachIBAHNEM YacTH Cellb-
CKOXO34MCTBEHHBIX YIOJUM, OTCYTCTBHEM JIOpPOT C
TBEPIBIM MOKPBITHEM U IPYTUMH yCaoBusMH. [1]

Bonee Toro, kaxk yka3plBaeT OJUH M3 HCCIIEIOBA-
Teneil: «Pa3BuUTHE BTOPOIrO JKWJIMILA  BbI3BIBAECT
obocTpeHHe TPOOIEMBI pealu3aliil  TeHEepalbHBIX
MJIAHOB FOPOJICKUX M CENBCKUX MOCENeHU» [2, ¢.26].

[IpencraBnsieTcs, 4TO HEKOTOPbBIE CENbCKUE HAace-
NEHHBIC MYHKTHI ¢ OJarompUsSTHBIMU MIPUPOTHO-TAH/-
MaQTHBIMA YCJIOBUSIMH MOTIH OBl HCIIOJB30BATHCS
JUIs1 BO3POKIECHMS HA MX OCHOBE ITOCEJIEHUH peKpeary-
OHHOTO THIIA C arpapHbIMH (QYHKLIUSIMHU 10 camoobec-
NEYECHUIO OTABIXAIOIIUX TOPOACKUX KUTEIEH.

B pesynbrare nuccnenoBaHus U aHanu3a MaTepH-
aja 1o pa3BUTHIO TEPPUTOPUI MO Aauu U caabl HoBo-
cubupcka u PoctoBa-Ha-J[0Hy yCTaHOBIICHO CIEHYIO-
mee:

! «TUTPOT'OP». Hayuno- mccienoBatenbckas paboTa 1o
pa3paboTke npoekra CXxeMbl TepPUTOPHAIBHOTO IIAHUPOBa-

B HoBocubupcke camoBomdeckne OOBeIHHEHUS
HAXOJATCS B 3aeNbIIOBCKOM, J[3epkuHCKOM, OKTSIOPB-
ckoM, IlepBomaiickoMm, CoBerckom, Kuposckowm, Jle-
HUHCKOM paiioHax. Mx oOrias miomams COCTaBIsIeT
5062 ra, uro 3anumaet 10,08% ropoackux 3emensb, Mo
nanaeiM TUTTPOTOPY[ 1], na xonen 2017 roga.

B PoctoBe-Ha-/[oHy 110 OTHOUIEHUIO K TOPOJCKOM
3eMJIM JI0JIs CaJIOBOACTB U Jiau cocTaBisieT 2,60%, uTo
cooTBeTcTBYeT 920 Ta.

Takum obOpazom, Ha cxemax M rpaduke (puc 2)
BHIHO TEPPUTOPHANBLHOE YBEIMUYCHHWE Ja4 U Cajo-
BoactB B HoBocubupcke u PocroBe-Ha-/loHy B 1Ipo-
CTPaHCTBEHHO-BPEMEHHOM KOHTHHYyMme (puc 2) Jlns
HoBocubupcka (Ha rpaduke kpacHas quarpaMma) cka-
YOK MPUXOAUTCS B Tiepuo mociie 1985r., mpeobmagaer
IOT0-3a11a/IHOE HaTIpaBIICHHE.

Jlnst PocroBa-na-Jlony, (Ha rpaduke CUHsIS aua-
rpaMMa) CKadok mpuxoamtcs mocie 1991r., u Hampo-
THB, CaJ0BOJICTBA Pa3BHBAIOTCSA B CEBEPO-BOCTOYHOM
HaTpaBJICHUH.

nus HoBocubOupckoit arimomepannu HoBocubupckoit o6ma-
ctu. Tom 2. Kuura 1.1. TeppuTopHanbHO-?3KOHOMHUYECKOE
passurre HoBocubupckoii armomeparu. M.: 2013. — 551c.
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Pucynox 2. I'paghux Ounamuku noseienus u meppumopuaibHo2o pazeumust cadosoocms ¢ 1950-2z no 20172 ¢
epanuyax Hosocubupcka (kpacnas ouazpamma) u Pocmosa-na-/[ony (cunss ouaepamma)

3acTpoiika oXapakTepHU30BaHa MO TaKUM IPH3HA-
KaM Kak

1) XapakTep 3aCTpPOUKH TEPPUTOPUH

2) ApXUTEKTYypHO-IUIAHUPOBOYHOE PELICHUE

3) IInoTHOCTH 3aCTPONKHU

4) TInoTHOCTH HAaceJICHUE

Tepputopuu caloBO-JaYHOH 3aCTPOMKU HUMEIOT
CBOIO crienu(uKy, KOTOpas IpefoNpeieIeHa BEIHIH-
HOHM TOBAapHIIECTBA, Pa3MEPaMH 3€MEbHBIX YIaCTKOB,
MPUPOTHO-TeOrpahUuECKUMU 0COOCHHOCTIMH, XO35H-
CTBEHHOI1 ZIeSTeILHOCTIO M IPOYMMH (DaKkTOpamH.

B nponecce uccneioBaHus apXUTEKTYPHO-IUIAHU-
POBOYHOI OpraHu3anuy 3a(UKCUPOBaHBI B IPAHUIAX
roposa HoBocubupcka u PocroBa Ha JloHy 1Be cutya-
I[UH: TPYIIIHPOBAHUE CaT0BOJICTB, M OTAEIBHOE pa3Me-
IIEHHE.

HaGmromaercss pasHunia B
cTpoiikm.(cM. puc Ned)

IIJIOTHOCTH 3a-

CTpYKTYpHBIM DJIEMCHTOM, XapaKTCPHBIM IS
OOJIBIIIMHCTBA JAYHBIX TCPPUTOPHUI SBISCTCSA Y4aCTOK
B IIeCTh (6) COTOK. 3a UCKIIOYEHHEM OCTaBUINXCS Ma-
JIBIX Y9aCTKOB 4 COTOK.

B mporieHTHOM COOTHOIIICHUH Ha TPUMEPE Calo-
BOJUYECKHX TCPPUTOPHAX YIACTKH TaKOH ILIOMIaIH CO-
cTaBILIIOT 88%.

Y IuBHUTENBEHO, YTO CAMU TOBAPHUIIIECTBA Pa3HATCS
OT MallbIX, (3aUKCHUPOBAHEI TOBapHUIecTBa 1,5 ra o
6onpmux 72-90 ra).

Ha npumepe psga CHT u CT, panee n3y4eHHBIX B
apxuBax HoBocubupcka u PocroBa-na-J{ony 3adukcu-

POBaHbI TOBapHUILECTBA, COMOCTABJICHA PealbHasl CUTY-
arus ¢ MpoeKTHOM.(puc.Ne3, 5)

Pucynox 3. Cnesa: Cxema eenepanvhoco niana cadogooueckoco mogapuwecmea Pacceem 6 Oxmabdbpvcxkom p-ne
2. Hosocubupcka, cnpasa uzobpasicenue co cnymiuxa akmuieckoe cocmosnue.
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e
IO POEKTY
CYIIeCTBYIOIIAs
CHTyaIus

Pucynox 4. Cnesa: Cxema ecenepanvio2o niana cadogodyeckozo mogapuujecmea Meywika 6 2. Hogocubupcrke p-
H Huoicneu Envyosxu. Cnpasa: cxema HaznsaoHo omoopasjcaiowas OUHAMUKY NIOMHOCMU 3ACMpPOUKY om
npoexma 0o Hacmoswe2o0 6pemeHu.

3eMeTbHbBIC YYaCTKH, KaK MPABHJIO, MPSIMOYTOJIb- e JIOM M XO3SHCTBEHHBIC CTPOEHHS B I'IyOUHE
HOI (pOpPMBI, y3KOH CTOPOHOH K OOIIEMY TIPOE3/y, TAM  yyacTKa
¥ OPTaHM30BaH BhE3. [cormacHo 15] e OJHA U3 CTEH JOMa MM CTPOEHHS 110 TPaHHUIIe
CornacHo HaTYpHbIM HaOJNIONEHUSM BBIIETMM  yyy He Gonee 1M. OT TpaHHIIBI yJacTKa.
IMOAXOABI IO 3aCTPOUKE ydacTKa: ° 3acrp0ﬁ1<a 10 TPEM CTOPOHAM

“'-- | Y ] 5 CHT:MaWckoe* @

. < .

Pucynox 5. Cnesa: Cxema eenepanvHozo niana caoogooueckoeo mosapuujecmea Becna ¢ Kuposckom p-ne e.
Hoesocubupcra; cnpaea uzobpasicenue co cnymmuka axmuyeckoe cocmosiHue.

XapakTep 3aCTPOMKH CIIOKHJIICS MOCTENIEHHO.(CM.  HUSl BJIaJeJbIIeB, OTCYTCTBYET €AMHas JMHUS 3a-

puc. Ne3, 4, 5) CTpOMKH . B ciryuasx sxe pacronoxeHus y4acTKOB IIHU-

B cuity Toro, 4to OCHOBHBIE CTPOCHHUSI —I0Ma HA ~ POKOH CTOPOHE K IPOE3/ly, B HEKOTOPBIX ciydasx (op-

y4JacTKaxX pacloJIOXeHbl, B 3aBUCUMOCTH OT MOXeJa-  MHpYeTcs CHIIydT 3acTpoiiku. IIpocmarpusatoTes no-
TIOJTHUTEJIbHBIE CTPOCHUSL.
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Pucynox 6. Deonioyus 3acmpoiiku cad08020 0a4HO20 Y4ACMKA, CONACHO USMEHEHUSM 8 YCMasax U 0CAabIeHuIo
02PaHUYeHUli O CIOPOHbL 8ACMEN.

HecMmoTps Ha CYIIECTBYIONIHE HOPMATUBHBIC IM0-
JIOXKCHUS, B YACTHOCTH OCHOBHBIC OIPAaHMYCHHUS Kaca-
I0TCS PACIOJIOKEHHUS JIoMa Ha ydacTke (He MeHee 5
METPOB OT A0pory, 1,5 merpa ot 3abopa, 6-15 MeTpoB
OT JIOMOB Ha COCEIHUX y4acTKax); 3TaXKHOCTH (He 0o-
Jee 3 sTaxkel, BKIOYas MaHcapAHbLi aTax). [6, 7, 8, 9,
12, 13, 14,16] Kpome Toro, BaXHO YUUTHIBATh, K IPH-
Mepy, BEICOTY dTakel (He MeHee 2,5 MeTpa B JoMe JUIs

MOCTOSTHHOTO MPOKMBAHUSL), @ TAKKE HAIMYHUE MHXKE-
HEpHBIX KOMMYHHUKAIWH. JTH MO3ULUH HOCAT PEKO-
MEHJaTeNbHBII XapaKkTep, B CBSI3H C YeM, TEPPUTOPUHU
€aJJ0BO-/1a4YHOM 3aCTPOMKU CTUXUIHHO Pa3BUWINCH B HE-
KO€ HOBOC XHJIoe 0oOpa3oBaHue 03 HEOOXOIUMBIX
YCIIOBUH.

THN NOCTPOIKN rabaputbi GyHKUMA
3TaXHOCTb | NAOWAAb | BbicoTa
BpeMeHHbli 12- orTnomA iy
oTannuBaembii 15 2y po g
= Teppaca | novonka | KYAbTYpHbIK
z MR om po1sm2 | 2,5m oTAbIX
L @
% 3 3 becenka npuoémeuus K
ES 4,5 X03. nocTpoiiki [TPYAY. MOnORC MM
253
(=
SEE T [B N
SIA ﬁ
W 0O
2Y6opHan f e

al/
®
@

Pucynox 7. Bapuanmul 06eMHO-NIAHUPOBOYHO20 peuenus cad08020 00MA 8 0OUH YPOBEHb.
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[To nToraM mCclemOBaHHUA yCTAHOBIICHBI OOIIHE
3aKOHOMEPHOCTH JIJISl BCEX THUTIOB 3aCTPOMKH:

-obecneuenue ceazu doma c yyacmkom (00s3a-
TENbHOE HAJIMYHE BEPaH/bI, TEPPACHI)

-nosgneHue OONOJIHUMENbHBIX, 20CMEBblX 00MO8
Ha yuacmke, (IOMUMO MHBIX CTPOCHHIH).

-apXUMeKmypHo-niaHupoBoYHoe peuteHie 0oMd
«no mecmyy (Ha CTPOUILIONIAIKE)

-KOMNAKMHOCMb NIAHUPOBOYHO20 peleHUs

-KOIUYecmeenHoe yeeauieHue 30H UHOUBUOYAlb-
HO20 OMObIXA C YACMUYHOU UX USONAYUEH,

-coxpaHsemcs, npeonoumenue KapKacHomy oepe-
BAHHOMY CIMPOUMENTLCMBY, 0OHAKO 8 KAYeCMBe 02Paic-
odarowezo Mamepuana 8blICMynarom 3a4dacmyr HedKo-
JlocuyecKkue U He NpeoOHa3HAueHHvle O CIMpoumensb-
cmea mMamepuaol.

TeppuropuanbHO-TIPOCTPAHCTBEHHOE  (HOPMUPO-
BaHUC W Pa3BUTHE CaIOBOACTB M Jad YKas3bIBaIOT Ha
HEOOXOTUMOCTh MPOKUBAHHMS B OJIATOTIPUSITHOM CpeJie,
KOTOpO# HeT B ropoje. A 00beMHO-TUIAHUPOBOYHBIE
pellieHrs: BO MHOT'OM B3aMMOCBSI3aHbI ¢ KOHCTPYKTHUB-
HBIMH, (YHKIUOHAJIBHBIMH, HWHXCHCPHO-TEXHUYC-
CKHUMH U IKCIUTyaTal[MOHHBIMH XapaKTePUCTUKAMHU.
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The methods of constructing cuboids, introduced a new formula for creating of Pythagorean triple and four,
specified methods of analysis of the Pythagorean chains any length. It is shown that the perfect cuboid does not

exist.
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A cuboid (Eulerian parallelepiped) is a rectangular
parallelepiped (RP) whose edges and diagonals of the
lateral faces have natural numbers. It follows that the
sum of the edge squares gives the square of the whole
diagonal of the face. Denote the length of an odd edge
through a, and the lengths of the other two even edges
through b and c. In this case D(a, b, c) = 1, although
these numbers themselves may not be pairwise mutu-
ally simple. The length of the edges and face diagonal
form three of Pythagorean triple (PT)

d%, = a?+b?% di. = a%+c? d3 =c*+ b2 (1)

A large number of such cuboids is found, and for

some of their classes Euler gives formulas for calculat-
ing edges. For n > 4 the length of the edges is

n? — D[(n? — 1)? — 12n?]; n[6(n? — 1)? —

8n?]; 8n(n* —1). (2)

In table 1 shows the parameters of the six cuboids.

Table 1
The edges of cuboids and markers t, and t,., creating an even edge.
a 85 117 231 275 495 2035
t, | 132 5 44 9 160 | 11 240 545 | 4888 |5 828 55
c t, | 720 \5 | 240 33 | 792 V33 | 252 | 25 8160 V15 | 3120 1145

The question remains open about the existence of
a perfect cuboid, which in addition to the conditions (1),
the validity of the equation d? = a? + b? + c? in inte-
gers, where d is the spatial diagonal. This problem is
included in the list of the greatest mathematical prob-
lems [1]. The search for such parallelepipeds in direct
computer calculations up to the numbers 102 led to a
negative result [2, 3].

In this paper, we present two new ways to imple-
ment cuboids: creating a set of markers and identifying
the internal structure of edge lengths. In the first case,
we write the canonical decomposition of = []px,
where p,, are Prime numbers, including those with rep-
etitions. The number of multipliers denote by n. Con-
sider the set: 1, = 1, the Prime numbers 1, -themselves,
and the square roots of the resulting primes A,;.This
yields a set of integers and irrational numbers A(a) =
{1; P1; \/P1; P2; \/p_z; ---ipn;\/ﬁ} =
{Ao; A A41s o5 As Apn}. FOr example, at a = 85 =
5-17set A(85) = {Ag = 1; Ay =V5; A, = 5; Ay,
V17; 2, = 17} consists of five numbers. Next, write
down a set of markers T'(a). Under the marker t,, we
mean a number consisting of the numbers «1», A, Ag
and the products of two or more different in the index
of these numbers t,,; < v/a. In this example, a set of ¢t
markers T(85) = {1;V/5; V17; 5}. In the case of re-
curring Prime numbers, care must be taken. At a =
117=3-3-13,n=3, set T(117) =
{1;V3; V13; 3; 3V3; 9}. A set of markers necessary

for finding even numbers eg, = (a? — ti)/2t2
which form with a PT

2 az_tlts 2 a2+t}‘:5 2 2
@+ () = (55) =40

At t,, > +/a the same edge length is obtained as to
tys = a/tys, but with the opposite sign. We see that any
odd number a has at least one marker. If a is a Prime
number, then the token is one t, = 1. Checking edge a
for cuboid construction, we find all possible even edges
of e, of a RP by markers, which give the whole diag-
onal of the corresponding face d,, . For a = 85 and
a = 117 we have such a set of good even edges:

E(85) ={3612; 720; 204; 132}; E(117) ={6844;
2280; 520; 756; 240; 44}.

Further, among these even numbers it is necessary
to find two numbers which form PT. For = 85 it is
1322 4+ 7202 = 7322, for a = 117 we have 442 +
240? = 24472, that is these edges a create the cuboids.
For a=15=3-5T(15) ={1;V3; V5; 3},
E(15) = {112; 36; 20; 8} and the bust of the pair of
edges does not give PT. Therefore, a cuboid with a =
15 does not exist, although it is possible to construct
three RP that have PT on two faces.

The following features were found in cuboids. 1.
One of the even edges is a multiple of «16». 2. The sec-
ond even edge is a multiple of «4». 3. One of the edges
is a multiple of «11». 4. One of the edges is a multiple
of «3». 5. The other edge is a multiple of «9». 6. A sin-
gle edge is a multiple of «5». We have discovered new
features. 7. The marker t for one of the even edges is a

multiple of \/_ and the marker of the second even-

a?+ el =
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numbered edge is a multiple of p. 8. In the canonical
decomposition of edge a, there must be primes giving
Ip: — ps| and |p; £ 1| a multiples of «8». Marker «1»
cannot be an edge of the cuboid, as it is even the edge
is too high [4].

On the basis of markers we formulated a criterion
for the existence of a cuboid. If the number a has two
markers t; and t,, the condition for the existence of the
cuboid is equal in integers

(af + Dt +t3) —4a® =4df,,  (4)

where a; = a/(t;t,). The number d,, is the

whole diagonal of the third face. For example, a =

85,t; =V5,t, =5,a, =17/V5, d;, =732 =
V1322 + 7202,

From (4) it follows that the token t, = 1 may not
give the edge of the cuboid, as it is even the edge is too
large.

The second new approach for the generation of cu-
boids is to identify the internal structure of the lengths

of its edges. It turns out that the edges of the cuboid are
determined by only six parameters
a=ai—a} =B}~
b =2B:B, = (¥ —v3) (5)
€ =20, = 2Y1Y>,

where {ay; ay; B1; Bo; V13 vz} integers and irra-
tional numbers. In table 2 the parameters of the above
six cuboids are given.

There is a connection between the markers and the
specified parameters: |a; + a,| = t,; |B1 £ B2l = t,.
Finding new cuboids is possible according to the ollow-
ing scheme. Find the canonical decomposition of an
odd number of a, defined by the even-numbered edges,
giving the first two PT, derivable from them are multi-
ples of the number «16», on marker find a; and a,. If
among other even numbers there is PT, then the cuboid
is defined.

Table 2
Parameters of cuboids with a given odd edge a.
a 85 117 275 231 495 2035
a 9V5 8V3 8V5 433 17V15 24V5
a, 8v5 5v3 3V5 3v33 16V15 135
B, 11 11 18 16 52 46
B, 6 2 7 5 47 9
Y1 12V3 12 10V3 22 60V2 2613
Y2 10V3 10 43 18 342 20V3

To answer the main question of the paper, whether
a perfect cuboid exists, we write down two quadratic
identities for integers described in the literature
4x?y? + (x* —y*)? = (x* +y»)?, _(6)
(x2 —y2 —22)2 + 4x2y? 4+ 4x22% = (x% + y? + z2)2.(7)
These identities give PT and Pythagorean four. It
is equality (6) that prohibits the perfect cuboid. We ar-
gue by contradiction. Let the perfect cuboid exist. Then
in integers
dic +b% = (af +af)* +4B7p; =d*  (8)
From (8), (5) and (6) follows (a? + a2)? =
(B2 — B2)? = (a? — a?)?. From these equalities it
follows aZ = —a3, which is possible only if a, = 0,
i.e. when edge ¢ = 0. Cuboid turns into a flat rectangle.
Thus, equality (8) is impossible and a perfect cuboid
with three PT and one of Pythagorean four is impossi-
ble.
The author's work [4] has shown the impossibility
of a perfect cuboid
if you only work with a marker t = 1. In this paper
we considered all possible markers. This conclusion
confirms the identity (7), which gives Pythagorean
four. Let the left are the squares of the edges of the cu-
boid. Then 4x2y? + 4x?z? = 4x*(z* + y*) =d},, ie.
z? + y? = m? In this case the first number summand
in (7) has the form of (x?—y2?—2z2)?2=(x%?-
m?)? = (x —m)?(x + m)? = a?. But first PT a? +
b? = (x2 —m?)? + 4x%y? for m = y is not imple-
mented. The equality m = y requires equality z = 0.
Again cuboid turns into a flat rectangle. Next, we con-
sider the case when the spatial diagonal of the parallel-
epiped d? = a? + b? + c? is the integer value initially.
Analysis of the markers and the internal parameters of
the edges shows that there can only be one of TP, i.e.,

only one PT a? + b% = d?. For example, 3% + 42 +
122 = 132

As a result, we get such options for the PP in the
entire ribs: a is odd, b and c even respectively. 1. PT is
no, the spatial diagonal d can be an integer. For exam-
ple, 72 = 32 + 22 + 62. 2. If there are two PT, the spa-
tial diagonal d is an irrational number. For example,
(115.595 ...)% = 152 + 1122 + 36%; 152 + 1122 =
113%; 152 + 362 = 392, 3. If there are three PT, i.e. -
cuboids, the spatial diagonal d is an irrational number.
4. When there is only one PT, then d can be an integer.
In the latter case, with given a, any marker t;, gives an
even edge b = (a? — tf)/2tZ and the first PT is a? +
b? = (a? + t;)? /4ty = d?,. Further, any marker t,
number d,,;, the second gives second an even edge ¢ =

(dérl; - té’)/itcz. The edge with diagonal d,creates PT
with integer
2, ,.4\2 Py 2
d? = a2 4 b? 4 2 = (D) vuebih) *’Z’jt;g“b) )

For example, a = 15,t, =3,b = 8, Va2 + b? =
dop =17,t. = 1,c = 144,d = 145, a®> + ¢* =
(144.779 ...)%,b? + c? = (144.222 ...)2.In (9) can be
put t, = t. = 1, which gives for the fourth case the
equality

d? =a? + b% + c? = ((a® + 1)? + 4)? /64.
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Abstract
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A comparative analysis of the results of operative and complex treatment of brain tumors in children was
carried out. The advantages of the complex method, which include expanding the indications for treatment and

improving its results, are revealed.
AHHOTAN NS

HpOBeZ[eH CpaBHHTCJ’IBHBIﬁ AHAJIU3 PE3YyJIbTATOB OIICPATHUBHOT'O U KOMIIJICKCHOI'O JICHCHU OHyXOJ’Ieﬁ T'OJIOB-
HOTO MO3ra 'y ;[eTeﬁ. BrisBiens MNpeuMyHIeCTBa KOMIIJICKCHOT'O cnoco6a, 3aKJIIOYAa0IHMECs B paCIIMPCHUH T1OKaA-

3aHHAH K JICUYCHHIO U YIYHIICHUIO €ro pe3yjIbTaTOB.
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KiroueBbie ciioBa: OIIYXOJIM T'OJIOBHOI'O MO3ra y ,Z[CTGfI; acTpouuToMa; MGJ_'[yJ'IJ'IO6J'IaCTOMa; KOMIIJIIEKCHOC

JICYCHHUC

OmnepaTuBHOE JIEYEHHE OMYXOJEeH TOJIOBHOTO
Mo3ra OOBIYHO MPECTABISAECT 3HAYUTEIBHYIO CIIOX-
HOCTb. HecMOTpsI Ha MMEOIIHecs ¥ TOCTOSTHHO TOTOJI-
HSIOIIMECS aHHBIC O JIOKaau3anuyd (yHKIUH B pas-
JMYHBIX aHATOMIYECKHX 00pa30BaHMAX IepeOpabHON
30HBI ¥ COBEPIICHCTBOBAHKE IMOIXO/IOB K peadminra-
UM, COXPAHACTCS CYIIECTBEHHAS OMACHOCTH ITOJTyYe-
HUS OTPULATEIBHBIX (PYHKIIMOHAIBEHBIX PE3YJIbTATOB, a
TaKXKe 3HAYUTEIbHAS YaCcTOTa OCIIOKHCHHH W JIeTalb-
HBIX HMCXOJIOB. BBDKMBaeMOCTh MAIMEHTOB U OTCYT-
CTBUE PEIUINBOB 3aBUCST B MIEPBYIO O4Yepe/b OT TpHU-
POJIBI OITYXOJIH, HO TaKXe M OT KOMILIEKCa MPUMEHEH-
HBIX METOJIOB JieueHus [1].

HccrenoBanust, mpoBeieHHBIE B TIOCJICAHNE JIECs-
TUJIETHS CBUJICTEIBCTBYIOT O BO3MOXHOCTH TIOBBIIIIE-
HUS () (HEKTUBHOCTH JICUCHHS OIYXOJIEH TOJIOBHOTO
MO3ra y JIeTeH 3a CUeT UCTI0Ib30BaHUsI KOMOMHHPOBAH-
HBIX CIIOCOOOB, BKITFOYAIOIINX HE TOJBKO OMEPAaTHBHOE
BMEIIATENILCTBO, HO U METOJbl MPOTHUBOOIYXO0JIEBOH
tepanuu [2]. Mcnonp3oBaHUe TOCIECAHUX Hamboiee
000CHOBaHO B TIPEAOICPAIIMOHHOM IEPHOJE, II0-
CKOJIBKY JOCTUTaeMO€ TMPH HAINIUH TYBCTBUTEIHHO-
CTH HOBOOOPA30BaHMs YMEHbBIIICHNE TIOCIEIHETO, CIIO-
CcOOCTBYEeT CHW)XKCHHIO PHCKa OINEPATHBHOTO BMEIIa-
TenbCcTBA. bonee Toro, B psjie CiIy4aeB CO3HAIOTCS
YCIIOBHSA UIS POBEICHISI OTICPATHBHOTO BMEIIATENb-
CTBa, OTCYTCTBOBAaBIIME HA MOMEHT Hadaja XUMHOIY-
4yeBoil Tepanuu [3]. UyBCTBHTEIBHOCTH HOBOOOPa30Ba-
HUH TOJIOBHOTO MO3ra, B TOM YHCJIE PA3BUBAIOIIUXCS B

JETCKOM BO3pacTe, K XUMHOIY4E€BOH Tepaluu CyIie-
CTBEHHO paznuyaercs [4]. ITo onpeaenseT He0OX0au-
MOCTb BbIOOpAa KOHKPETHBIX CXEM MpH JICYCHHH TexX
WJIM UHBIX HOBOOOpa30BaHU.

Lenp mccnemoBanus — OLEHKA KIIMHUYECKOH (-
(EeKTUBHOCTH TPOBENCHHS IPEIONePalliOHHON XU-
MHOJY9EeBOH TEPAIH Y JETEH, OABEPTAIOIINXCS OTIe-
PATHBHOMY JICUCHHIO B CBSI3H CO 3JIOKAYECTBCHHBIMH
HOBOOOPa30BaHMSIMH TOJIOBHOTO MO3Ta.

MaTepuanbl M MeTOAbI

OcymecTBiaeHo oOcneoBanne 35 aeTeil B BO3-
pacte 0-14 met (cpemnmii Bo3pact 10,6+0,8 roma) c
OITyXOJISIMH TOJIOBHOTO Mo3ra (21 — actponntoma, 14 —
menymioonactoma) II-111 ctaaum.

OCyIIeCTBICHO HMCIOJF30BaHUE KOMIUIEKCA KIIH-
HUYECKHUX, TA0OPATOPHBIX, HHCTPYMEHTAIBHBIX H MOP-
(OJOTHYECKUX METOJIOB HCCIIEIOBaHUS JeTeil C HOBO-
00pa3oBaHUSAMH T'OJIOBHOTO MO3ra B COOTBETCTBUH CO
CTaHIAPTAMHU JUATHOCTUKHA U JICUCHUS.

B ocnoBHOI rpynne u3 15 netel ocyuecTBiIeHO
KOMILIEKCHOE JICYEHHUE, BKIIFOYAIOIIEe IPOBEICHUE XH-
MHOJIy4eBON Tepanud (LUCIVIATHHTBHHKPHUCTAH +
¢paxkanornpoBanHoe (mo 2 ['p) KpaHHOCTIHMHANTBHOE
ramMma-o0JiydeHrue B cyMMapHoi fo3e 24-36 I'p).

Craructudeckue MeToabl. [l aHanu3a moxyqeH-
HBIX JAHHBIX HCIIOJIb30BaJM TOYHBIM Kputepuii POu-
1mepa Jijisl CpaBHEHHUsI OTHOCUTEIIbHBIX 3HaUeHUH. B ka-
YeCTBE IPAHUYHOTO KPUTEPHsI CTATUCTUYECKON 3HAYH-
Moctu npuHuManu p<0,05.
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Pe3yabTarsl Hccle 0BaHUSA

XVMHOTy4eBYIO TEpPANUIO YAAJIOCh 3aBEPLINTH B
3aIIaHUPOBaHHOM o0BeMe y 9 nereit u3 15 (60%). ¥V
OCTaIbHBIX Teparust OblIa MPEeKpalieHa B BULY Pa3BH-
THSL OCJIO)KHEHUH.

Ha puc.l mpencrapnena quHaMuka o0beMa OITy-
xoau no ganHeiM MPT, onpeneneHnHas mpu nposene-
HUU NPENONEePaMOHHON XUMUOIYYEBOM TEPAIUH.
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Pucynox 1 — JJunamuka o6vema onyxonu npu npedonepayuoHHoUu XUMUOLYYe8ol mepanuu

O (heKTUBHOCTD JI€UEHHUsS B OMPE/IEICHHON CTe-
NEHH 3aBHCENA OT THCTOJIOTMYECKON CTPYKTYpHI OIY-
xomu. Heckonbko sydmieid auHamuka oObema Obuia
npu MenyuobiacromMax. B cpemHeM mpu 3aBepiieH-
HOM Kypc€ XHMUOJIy4Y€BON Tepaluu AAHHBIN MOKa3a-
TeNb CHU3WICS B 2 pa3a, TOTJa Kak MpH He3aBEepIICH-
HOM — Ha Y4. COOTBETCTBYIOIIME MTOKA3aTEIHN MPU acT-
poumTOoMax ObUTH HECKOJIBKO XY IIIUMHU.
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CpoK KIMHIYECKOTO HaOII0IeHHUs Y 00CIIeI0BaH-
HBIX OBUT HEMPOAOJDKUTENICH, MEIHaHa HaOIIOACHUS
cocraBuia 1,5 roga npu NpUMEHEHUH ONEPATUBHOTO
snedyenus u 1,3 roga — koMmIiekcHoro jedenus. Orpa-
HUYCHUS MPH BHIOOPE 00CIICIOBAHHBIX MO3BOJIAIN BO
BCEX CIIydasX OMpeAESUTh OJHOTOAUYHYIO JIETalb-
HOCTH (puc.2).
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1lo 6o3pacmy
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Xupypruieckoe JIeUeHHE

KoMmIimmexkcHoOe JIeUcHHS

00-6 mer O7-10 ger MW11-14 ner

PucyHOK' 2 — Ilokaszamenu 1-200uunotl iemanvHocmu 8 3a8UCUMOCTU OM Jledernust, muna onyxojiu, eospacma

OOmas neTaspHOCTE B CPOK 10 | roja B rpymme
cpaBHeHHs cocTaBuna 30%, B OCHOBHOW rpymme —
13,3%. Ilpu pacmnpeneneHuy B 3aBUCHMOCTH OT THMA
OITyX0JH OBIJIO OTIpeIeNICHO OoJIbIIee pa3Indue 1o Jie-
TANBHOCTH JeTel ¢ acTponnuToMoii (B 1,5 paza), uem ¢
Meaymtobmactomoii (Ha 49,7%).

CpaBHHUMBIC MOKA3aTENH JETATBHOCTU OBLIN BBI-
SIBJICHBI B 00€UX Ipynnax y IeTei MiIafiero Bo3pacra
(0-6 net), Torma Kak OT 7 JET IPOCIEKUBAIACH OOJIb-
1mast 3pGeKTUBHOCTh KOMIUIEKCHOTO METO/A JICYECHHUSI.
Pazmuuus cocraBumm 3,75 pasa (p=0,04).

3aki0ueHne

B HacTosimee BpeMsi cymiecTByeT OOJIbIIOE YHCIIO
MPOTHUBOOITYXOJIEBBIX MPENapaToB U PsiJi METOAOB JIy-
YeBOH Tepamun 3J0KaueCTBEHHBIX HOBOOOPA30BAHHM.
OpHOM U3 KIIIOYEBBIX 33124 COBPEMEHHOW OHKOJIOTHH
ocraercs BBIOOp Hanbouee aJleKBaTHBIX MPErapaToB U
UX COYETaHUil, ONpe/ieNeHne TOCTaTOYHbIX U IPUTOM
6e30macHbIX 103 00JyUeHUs A1 00eCcTIeYeHUs] MaKCH-
MaJIbHOTO BO3/I€MCTBUA Ha ONyXoJb. JleTckuid Bo3pact
MAlMEeHTOB 3a4acTYIO SIBISETCS JUMUTHPYIOIUM (ak-
TOPOM JUIsl XUMHOJTydeBoi Tepammu. C npyroit cro-
POHBI, OTPOMHBIH PHCK HETaTHBHOT'O MCX0/1a IIPU HEJI0-
CTaTO4YHO 3(h(PEKTHBHOM JICUCHUH ONIPEJIEIISET IPUBEP-
JKEHHOCTh Bpadell K JIOCTaTOYHO arpeccUBHOM
Teparnuu.

B To ke Bpems, BhIpaXCHHBIE NMOOOYHBIE 3(¢-
(hexTHI OIpeIeISIIOT He0OXOAMMOCTD ITPEKPAIIeHHs Jie-
YeHHs, YTO 3aBEIOMO HHBEIHpPYET ero 3(QexTns-
HOCTh. VICTHOp30BaHNE XMMHOIIYYEBON Tepamuu, He-
CMOTPST Ha HECKOJBKO OONBIIMHA PHCK Ppa3BUTHA
OCJIOXKHEHHH, B KyJa OONbIIeH CTeNeHN NOTCHIUPYET
BO3CHCTBHE JICUCHNS HA OITyX0Jb. KirroueBbIM (hakTo-
POM HCIIOJIL30BaHHS XUMHOJIYYEBOH TEpaniy B Mpea-
OIEPALIMOHHOM NEPUOJIE Y JETEH C OIMyXOIsIMU TOJIOB-
HOTO MO3Ta CIYy>KUT BO3MOXHOCTh CYIIECTBEHHOI'O
YMEHBIICHUSI pa3MEpPOB HOBOOOPa30BaHMS, YTO CaMo
1o cebe obecnieynBaeT pacIIMpeHne MOKa3aHUi K BMe-

[IaTeNbCTBY M CHIDKACT PHUCK ITIOCICAHETO B 3HAYH-
TENBHO OONBIICH CTENCHH, YeM €0 YBEIHYHUBAIOT I0-
609HBIE AP PEKTHI MPEeIOTIePAHOHHON TEPATIHH.

Hamwu Oputa ucmons3oBaHa KOMOHHAIHS U3 JABYX
MIPOTHBOOITYXOJIEBBIX MPENapaToB — BHHKPUCTHHA U
LUCIUIATHHA W ()PAaKLMOHMPOBAHHOTO OOJyYeHHS B
cyMmMmapHoii o3¢ 24-36 I'p. [Ipu 3Tom MHEHHE 00 -
(DEeKTHBHOCTH JIaHHBIX XMMHUOIPENApaTOB MPH OITyXO-
JIIX TOJIOBHOTO MO3Ta y JIeTeH paslenseTcs He BCEMHU
aBTopamu [5,6]. OgHaKO MBI OCHOBBIBAIMCH HA TOJIO-
KHUTEIBHBIX Pe3yJbTaTaX, MOJYyICHHBIX B MCCIIE0Ba-
HUsIX [7], BKIHOYABIIMX 3HAYHUTENIbHBIA KOHTHHTECHT
MIPOJICICHHBIX JICTCH.

JlanHoe Bo3/elcTBYE Y JETEH C aCTPOLUTOMAMU U
MEIyIIO0IACTOMAMH  TTO3BOJIIIIO  TOOWUTHCS  CyIIle-
CTBCHHOTO YMCHBIICHUS Pa3MEpPOB ITEPBUYHBIX HOBO-
o0pazoBaHuii. DTO CIOCOOCTBOBAIO CYIIECTBEHHOMY
HOBBIIICHHUIO KauecTBa JieueHus. Hamu naHHble B 1ie-
JIOM COOTBETCTBYIOT pe3yIbTaTaM HEMHOTOYHCIICHHBIX
AQHAJIOTUYHBIX HCCIIEIOBAaHMN 3amagHbIX OHKOJIOTOB
[8], B pe3ynbTaTe KOTOPBIX TaKKe OBLIT BBISIBIEH POCT
BBDKMBAEMOCTH JIETEH MPU KOMIUIEKCHOM JICUEHHH.
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Abstract

2. Yemo-Kamenoeopck, Pecnyonuxa Kaszaxcman

A comparison of early and finished results of open prostatectomy and a radical endovideosurgical operation
for prostate cancer was performed. A significant reduction in the incidence of complications due to reduced inva-
siveness in the use of endoscopic technique was revealed. It was not determined to reduce the radical nature of the

intervention.
AHHOTAUUA

OCYH.[CCTBJ'IGHO CpaBHCHUC PAHHUX U OTACIAHHBIX PE3YyJIbTATOB OTKpLITOﬁ MNPOCTATOIKTOMUHU U paHHKaHLHOﬁ
BHHOBI/I,Z[GOXprpFPI‘IeCKOﬁ onepanyu 1o IoBOoAYy paka HpeZ[CTaTCJ'IBHOﬁ Jkelle3bl. BBISBIIEHO 3HAYUTEIIHHOE
YMEHBIICHHUE YaCTOThI OCJIOKHEHHMH 3a CUCT CHIDKCHHUS MHBA3HMBHOCTH IIpu IPUMCEHCHUU 3HI[OCKOHPI‘{€CKOI>’I ME-
TOJHUKH. He Ob110 OIMPCACIICHO CHUIKCHUSA PaIUKAJIbHOCTU BMCIIATCIbCTBA.

Keywords: prostate cancer; radical prostatectomy; endovideosurgical technologies.
KiroueBble cjioBa: pak MpeCTaTeNbHON KeJe3bl; paJuKanbHas MPOCTATIKTOMHUS; SHAOBUICOXUPYPIHUUe-

CKHEC TCXHOJIOTHH.

[TaTonorus mpencTaTenbHONW KeJe3bl SABISAETCS
oHOW M3 HamboJiee PacIpOCTPAHEHHBIX Y MY)KUHH B
Bo3pacre crapuie 50 ner. Hannune mo6oro 3abomnesa-
HHSI TIPOCTATHI SIBISIETCS] (PAKTOPOM PUCKa Pa3BUTHS B
UTOTE 3JI0KAYeCTBEHHOTO HOBOoOpa3zoBanus [1,2].
JlaHHBIN mpolecc AOCTaTOYHO AJHUTENEH, MO3TOMY B
MO/ABJISIONIEM OOJBIIMHCTBE CIIy4aeB pak IpeJcTa-
TEJIBHOM JKelle3bl XapaKTepeH I MY>KUYMH CTapILEro
Bo3pacTa [3,4].

Ocy1iecTBIeHHEe y HUX PACIIMPEHHBIX OHKOXH-
PYPTrUYECKHX BMEIIATEIBCTB COIPSDKEHO CO 3HAYH-
TENBHBIM PHUCKOM OCIIOKHEHHWH M HETaTHUBHBIX HCXO-
noB. [ToaTomMy pazBuTHE CIIOCOOOB JICUEHHSI, CHI)KAIO-
IIUX  WHBa3UBHOCTh  BMEIIATENBCTB,  SBIIAETCS
OCHOBHBIM HalpaBJieHUEM, O0ECIeUNBAIONINM YITyd-
LIEHUE HEMOCPEACTBEHHBIX pe3ynbTratoB [5]. Ha co-
BPEMEHHOM JTalre OCHOBHBIM MOJXOJOM K yMEHbIlIe-
HUIO UHBa3UBHOCTH B XUPYPTUU ABJISIETCS UCIOIb30Ba-
HHE OHAOBUACOXUPYpPIMYECKMX TexHonoruil. B

NIEPBOM IIEPUOJE BHEAPEHUS HHIOBUACOXUPYprUUE-
CKHUX TE€XHOJIOTMH Yy Bpauell MMEJIUCh COMHEHUS B OT-
HOUIEHUH 00eCTIeYeHNs paJINKAILHOCTH OIIepalui, ad-
JIACTUKH M APYTUX TpeOOBaHUI K OHKOXHPYPTHUECKUM
BMemarenscTBaM. OHaKo Nporpecc 1aHHOH TEXHOIO-
THH T03BOJIMI YCTPAaHUTh 3TU COMHEHUs. Buneosnno-
CKOMUYECKHE OMNepaly OKa3aJUChb HE MEHee paju-
KaJIbHBIMH, Y€M OTKPBITHIE, IO MHOTHUM JIOKAJIU3aL UM
HOBOOOPAa30BaHW OBUIO J0Ka3aHO HATMYUE HE MEHb-
el BBDKMBAEMOCTH MAIMEHTOB, ONIEPUPOBAHHBIX BH-
JICOPHJIOCKOITMYECKUM CIIOCOOOM B CPaBHEHHH C OT-
KPBITBIM [6].

B oTeuecTBeHHON MEAMIIMHCKON MPAKTUKE BHEI-
peHuE SHOOBUICOXUPYPIUUECKUX TEXHOJIOTUI B OHKO-
JIOTHH TOJIbKO HauMHaeTcs. B paMkax HacTosILero uc-
CJIe/IOBaHMsI HAMU 00OOIIEH OITBIT JICYSHUS paKa Ipe-
CTaTeNbHOU JKEJ1e3bl IIOCPEIACTBOM
SHIOBHUEOXUPYPrUYECKOr0 BMEILIATEIILCTBA.
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Hens padoTsl — BHEAPEHNE SHAOBAICOXUPYPTH-
YECKOT0 METO/a JICUCHUSI paKa MpEeACTaTeNFHON Ke-
JIe3BI ¥ OTIPE/ICTICHAE €TO PEe3yIbTaTOB.

Marepuajbl 1 MeTOABI

OcymiecTBiaeHO 35 ONepaTHBHBIX BMEUIATEIHCTB
SHIOBUICOXUPYPTHUECKIM CIIOCOOOM y OONBHBIX pa-
KOM TpeacTarenbHoi xenessl [-111 craguu (Bo3pact oT
47 no 80 net, cpenuuii Bo3pact — 70,7+6,2 rona). B ka-
Y4eCTBE rPYIITbl CPABHEHHUS UCTIOIB30BaHbI 357 pe3yib-
TaTOB OTKPBITHIX ONEPATHBHBIX BMELIATEILCTB, IPOBE-
JIEHHBIX 3a iepuo uccneaoBanus (2015-2017 rr.). Bece
MalMEeHThl OCHOBHOW IPYIITBI HAXOJIWINCH B BO3pacTe
50-80 net (cpennuii Bo3pact — 71,1£5,0 rona). Onepu-
poBaHsI onyxou ¢ oHKkoMapkepoM [ICA, He mpeBbITIa-
formmM 50 HI/MIT B pe3yJIbTaTOM THCTOJIOTHIECKOTO HC-
cienoBaHus B mpenenax [micona 5-9.

OcCymIecTBICHO HCIIOB30BaHIE KOMIUIEKCA KITH-
HUYECKHUX, Ta00paTOPHBIX, MHCTPYMECHTAIBHBIX U MOP-
(hOJOrNYECKUX METOAOB HCCIIENOBAaHHS MAallUEHTOB C
paKkoM TpelCcTaTeNIbHOW JKelie3bl B COOTBETCTBUHU CO
CTaHgapTaMu OUArHoOCTUKW W JICUCHUS. KauecTtBo
JKM3HU B IIOCJICOTICPAIIMOHHOM IIEPHOJIE UCCIIEJOBAHO
C MCIOJIb30BaHNEM onpocHuka SF-36.

Craructiueckue MeTopl. i aHanm3a moiayv4eH-
HBIX JaHHBIX HCIIONB30BAN HellapaMeTpUIeCKue Me-
TOJIBL: JUTS HETIPEPHIBHEIX PANOB — 10 MaHHY-YHUTHU H

VYUIKOKCOHY; IBYCTOPOHHMH TOUYHBIH Kputepuih du-
1mepa Jij1sl CpaBHEHUSI OTHOCUTEIIbHBIX 3HaUeHUH. B ka-
YEeCTBE IPAaHUIHOTO KPUTEPHSI CTATUCTUYECKON 3HAYH-
Moctu npuaIMan p<0,05.

Pe3yabTaThl Hccae0BaAHUS

BecbMa cymecTBEeHHBIM MOMEHTOM IS TIPOBEJIE-
HUS ONIEPATUBHBIX BMEIIATENILCTB Ha IpeACTaTeIbHON
KeJie3e CIYKHUT 00beM HHTpAOIepalMOHHOM KPOBOIIO-
Tepu. MenuaHa ero y naliu€HTOB, IOJIBEPraBIIUXCS OT-
KPBITBIM ONEPATUBHBIM BMEIIATEIbLCTBAM, COCTaBHIIA
320 mu, sHI0BUACOXUPpYprudeckuM — 50 M (paznuuus
Ha 84,4%, p<0,001). IIpu 3TOM MakcHMaJIbHbIE 3HaYE-
HUSI IOKA3aTeNs B TPYIIIE OTKPBITHIX ONEPaIui TOCTH-
ranu 1,5 1 v BbllIe, 8 B OCHOBHOM IpyIiie HaXOAWINCh
B mpenenax 100 mur.

B cTpykType OCIOKHEHHUI ONEepaTHUBHOIO Jide-
HUSI Tpeo0afansa HECOCTOATENBHOCTh YPETPAIBHOTO
aHacToMo3a. Ee 9acToTa mmpu OTKPBHITHIX BMENIATEINb-
cTBax coctaBuna 4,2%, IpHU 3HIOBUACOXUPYpPrHUE-
ckux — 2,9%. Paznmuuus cocrasunu 47,1%, p=0,01. Pa-
HEHHs NpsMoil KuIku Habmromanuck peako (1,1%) u
TOJIBKO B I'PYIIIE€ OTKPBITBIX ONEPALMH.

Ha puc.1 npeacrapieHsl moka3aTeian CpOKOB IO-
CJICONEPAlMOHHON aKTUBH3AaLMK TNAIMEHTOB CPaBHU-
BaeMbIX IPYTIIL.

4
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i? B Me
1 BmP75
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OTKPBITEIC

3H/IOBHU/IEO
XUPYpPTHYECKUE

PucyHOK 11— Cpoxu noczzeonepauuo%moﬁ akmueuzayuu nayueHmoes

Menuana JaHHOTO IIOKa3aTelsl MPU OTKPBITOM
orepalyu cocTaBmia 2,5 CyToK, IpH SHI0BUICOXUPYP-
rudeckoit — 0,5 cytok (p=0,02).

CpenHsist MPOJIOKUTENFHO PEObIBAHNS B CTAIIH-
oHape (puc.2) Takxke OblIa CYIIECTBEHHO HIKE Y 0O0JTb-
HBIX OCHOBHOM rpymnmnbl. OHa cocTaBuiia 6 CyTOK Mpo-
TUB 9 CYTOK MPH OTKPBITHIX OMECPAITHSIX.
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Pucynox 2 — [Ipooonxcumenvrnocms npedvieans 6 CMayuoHape
Ha puc.3 npeacraBieHs! OTAaJI€HHBIE Pe3yIbTaTh
JICUCHHUSL.
Bbuoxumuueckuii TortansHOE CTpHKTYpEI
penuauB HeZlepyKaHue MOYHN aHaCTOMO3a
4.0 1.8 5,0
35— 1,6 +— 45 T
30| 1.4 +— 4,0 —
25 1| 12— 3,5 -
R 3.0 —
20 | 1,0
0.8 — 2.5 —
15 +—
06 2,0 *
1,0
04— 15 I
0,5 —
02— 1.0 *
0,0 .
OTKPEITEIE 2HOOBHACO 0.0 0,5 —
AHPYPriHeckue OTKPEITEIE SHAOBHIEO
XHPYpPrHYECKHe 0,0
OTKPBITBIE SHOOBHICO
XHPYPTHYECKHE

Pucynox 3 — Cmpyxmypa omoanennvix pe3yiomamos

Menuana HaONrOIEHHS A OCHOBHOH TPYIIIIBI
mpu 3ToM coctaBuia 1,1+0,1 roma, mist rpynmel cpas-
nenus 1,2+0,1 roaa.

Bruoxummueckue penUANBEI paka TPencTaTelb-
HOM jKeJie3bl OBIIN BBISBICHBI TOJNBKO B IPYIINIE CPaB-
HEHHS, TJIe UX 4acToTa cocTaBuia 3,6%. Takxke TONBKO
IPH OTKPHITHIX ONEpanusAx HaOII0JaIOCh TOTAJIbHOE
Henepxanue moun (1,7%). Hanporus, mpeBbimieHue

YacTOTHI CTPUKTYP aHACTOMO3a B MPOICHTHOM OTHO-
meHur ObUI0 OOJIBIIUM TP SHAOBUIACOXUPYpPrHUC-
CKMX BMEUIATEIbCTBAX, XOTSA HEOONBIIOE UX KOJHYe-
CTBO HE ITO3BOJIMIIO CAETATh 3aKIF0UEHNE N0 CTaTHUCTHU-
YECKOM 3HAYUMOCTH.

Ha puc.4 mpencraBieHsl Moka3aTeldw KadecTBa
JKHI3HH B CPOK 6 MeCAIEB TOCIIE OTIEPAITHH.
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Pucynox 4 — Ilokasamenu kavecmea scusnu (SF-36)

I[Ipu mpoBemeHWH SHIOBUACOXUPYPTHUSCKUX
BMEIIATENIECTB TIOKA3aTENId MO BCEM IIKajaM OBLTH
BEIIIIC, YeM B TpyIme cpaBHeHWs. Hambomee cyme-
CTBCHHBIC OTHOCHUTCIIBHBIC pas3jiniuus OBLIIN BBLISIBJIIEHBI
mo mikamam TenecHast 60ib, Ponb (husnueckux mpo-
6mem u JKuznecnoco6HOCTH. 1o OT/ENBHBIM IIKaIaM
3HAYHUMBIX pasnnlmﬁ HE 651.]'[0 BBIABJICHO, HO ITO MHTC-
IPUPOBAHHOMY I10KA3aTeNl0 KayeCTBa YKM3HU HaOII0-
JaJIOCh MPEBLIIIECHUEC Y TAIIUEHTOB, NIEPEHECIIUX DH/I0-
BUJICOXHpYyprudeckne BMmemarensctBa (Ha 19,2%,
p=0,04).

3akJl0uenue

BrisBieHne paka TpencTaTeNbHOW JKee3bl B
ycnoBusax PecriyOmmmkn KazaxcTan mponcxoanT vare ¢
OTO37]aHMEM, KOT/Ia IO pPe3yNbTaTaM OIEepPaTHBHOTO
BMemaTenscTBa auarnoctupyercs 11 cramus 3aboine-
BaHUs. COOTBETCTBEHHO, paJWKalbHAs OIepamnus 3a-
KJIFOYaeTCs B pacIIMpeHHON pe3ekiun oprana. Cospe-
MCHHBIC OHAOBUJACOXUPYPIrUICCKUEC TEXHOJOTHH
BITOJTHE MTO3BOJISIOT OCYIIECTBUTH JaHHOE BMEIIATEIb-
CTBO Ha YPOBHE PErHOHAIbHON OHKOJIOIMYECKON KIU-
HUKH. [lodmydeHHble HaMH pe3yJbTaTbl CBHJETEINb-
CTBYIOT, B IIEPBYIO OUe€pe/ib, O BHICOKOH 0€301MacHOCTH
crioco6a. Ero mpumeHeHne 1mo3Boimio 100UThCs pes-
KOTO CHIKEHUS WHTPAONEPAalHOHHON KPOBOIOTEPU
(BecbMa 3HAUMTENBEHOH IIPH JIIOOOM OTKPHITOM BMeEIIIa-
TenbeTBe). TakKe CHIDKAJIACh YacTOTA OCTAJIBHBIX I1e-
pHOTIEPAIIMOHHBIX OCI0XHEeHMH. [Tpr aTOM Hamu ObLTH
MOJy4€HBI PE3YJIBTATEI, BIIOJIHE CPAaBHUMBIE C ITOKAa3a-
TEIAMU KPYIHBIX OHKOJIOTHYECKHX IIEHTPOB [7], 9TO
IMOYEPKUBAET IIPUOPUTETHYIO POJIb TEXHOJIOIUH, a HE
YPOBHA KIIMHUKH U CTCIICHU IMOATOTOBKHU IIEPCOHAIA B
NPEe0TBPAIIEHNH HETaTUBHBIX MOMEHTOB BMEIIATENb-
CTBa.

BecbMa 3HaunTeNbHBIE pa3sMuus ObLIM Onpesie-
JICHBI TaKJKe 110 CPOKAaM aKTHBU3AIMY MAIlEeHTa Hoclie
BMEIIATENILCTBA. YUHUTHIBasi BO3PACT ONEPHPOBAHHBIX

OOJIBHBIX M PHCK Pa3BUTHA OITACHEHIITNX OCIOKHEHUH,
CBS3aHHBIX C HMMMOOWIM3anuerd [8], 3TOT MOMEHT
MPEACTABISIETCS BEChbMa CYLIECTBEHHBIM. OTHOCH-
TEJILHO HEOOJBIION MEePHO I MPOCICKTHUBHOTO HAOIIO-
JIEHHs 3a MallMeHTaM{ HE MO3BOJIMJI HaM TOJY4HUTh
OKOHYATEIbHOTO MHEHHUs 00 OTHAJICHHBIX PE3yJbTa-
Tax. TeM He MeHee, OTCYTCTBUE Pa3IMYuil 10 OJHOTO-
JTUYHOM O€3pelIMBHON BEIXKUBAEMOCTH MEXIY TPYII-
TaMU SHJOBHJICOXUPYPTUIECKUX M OTKPBITHIX BMEIIIa-
TEJBCTB CBUJIETENIBCTBYET B MOJb3Yy OHKOJOTMYECKOM
3¢ (EKTUBHOCTH OTIEPALINH, T.C. €€ JOCTATOUHOU paju-
KaJIbHOCTH. MI3BECTHO, UTO OCHOBHAS YaCTh PELIUINBOB
pa3BHUBaeTCs B paHHUE CPOKH I10CJI€ BMELIATENbCTBA, a
KOPOTKHE CPOKH JI0)KUTHS MALMEHTOB 3TOM KaTeropuu
B OOJIBIIMHCTBE CITyYacB CBSA3AHBI C HATMYHUEM COITYT-
cTBytolled narojoruu. [loaTomy mpu pake npexacra-
TeNbHON JKejne3bl 0e30MacHOCTh CaMOT0 BMEIIATENb-
CTBa, KaK MBI II0JIaTaeM, UTPAET CYIIECTBEHHO 0OJb-
IIYI0 POJb B COOTHOLIEHWU C PAJUKAIbHOCTHIO, YEM
TIPH IPYTHX 37I0KA4€CTBEHHBIX HOBOOOPA30BaHUSIX.
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Abstract

A comparative analysis of immediate and long-term results of surgical treatment of muscle-invasive bladder
cancer was carried out. The improvement of early and functional results, quality of life during transurethral resec-
tion in comparison with open interventions was revealed. There was no significant effect of antitumor therapy on
long-term results.

AHHOTaNMS

HpOBe,I[eH CpaBHI/ITeHLHHﬁ aHaJIn3 HEMMOCPECACTBCHHBIX U OTAAJICHHBIX PE3YJIbTATOB XUPYPIrUiI€CKOro Jjcue-
HUS MBIIICYHO-UHBA3UBHOI'O paKa MOYEBOTO ITY3bIPs. BrisiBiieno YJIy4YlICHUC PAHHUX U (I)yHKHI/IOHaJ'II)HI)IX pe-
3YyJIbTATOB, KA4YC€CTBA XU3HU IIPU NPOBECACHUN TpchypeTpanLHoﬁ PE3CKIUHU B CPAaBHCHUHN € OTKPBITBIMU BMCIIIA-
TenscTBamMu. He 06Hapy>KeH0 CYLIECTBEHHOI'O BJIUSHUA HpOTHBOOHYXOHeBOﬁ TCpanvu Ha OTHAJICHHBIC PE3Yylib-

TaThl.

Keywords: bladder cancer; surgery; transurethral resection; the quality of life
KiroueBble ciaoBa: PaK MOYCBOTO IY3bIPpA; XUPYPIrUICCKOC JICYCHUEC,; TPAHCYPCTpAJIbHAs PE3CKIUA; Kade-

CTBO XHU3HHU

Pak Mo4eBOr0O My3bIpst — JOCTATOYHO YacTOE B OH-
KOJIOTHUECKOH MpaKTHKe HOBOOOpa3OBaHUE, 3aHUMAIO-
mee 9 MecTo B CTpyKType. B GosbiieM gucie ciydaes
yAaeTcs JUarHoCTUpOBaTh UHBa3WBHBIM paKk MOYEBOIO
My3BIpsi, OOBIYHO MBINICYHO-WHBA3HBHYIO (opmy [1,
c.618; 2, ¢.807]. [Toutn y 1/3 manueHTOB ¢ WHBA3MB-
HbIM PMII Ha MOMEHT MOCTaHOBKH TUAarHO3a UMEIOTCS
HeolpeeNsieMble MeTacTasbl, a 25% O0JIbHBIX TTOIBEP-
TaroTCs PAJUKAIBHON IUCTIKTOMHHU IPH JIUM(POTCH-
HOM JUCCEMHUHAIINM, BBISBISEMON HHTpaIepaluoHHO
[3,c.510].

IlepBuunas auarnoctuka PMII, B ToM uucie ero
WHBa3WBHBIX OPM, OCHOBAHHAS HA CUMIITOMAaTHKE 3a-
OoneBaHUs W JaHHBIX J1aOOPAaTOPHBIX HCCIEAOBAHUM,
BKJIIOUasi TEHETHYECKHUE MAapKepbl, OKa3bIBaeTcs (-
(exTHBHON He Oojee YeM B TOJIOBHHE ciydaeB. [lo-
9TOMY Ha TMEpPEIHUM MIaH BBIXOIUT paguKajJbHOE XH-
PYpPruuecKkoe JieueHue, siBIsioneecs TsHKeJIbIM U HHBa-
JUIU3UPYIOIIUM BMeIaTeabcTBOM [4, ¢.739].

PaguxanpHas TUCTIKTOMUS SBJISIETCS CTAHAAPTOM
siedeHust nHBa3uBHOro PMII B OOJIBIIMHCTBE CTpaH C
pasBuTOl cucteMoi 3apaBooxpaHenus [5, €.103; 6,
€.283]. JomnonHuTEeNbHbIE METO/IbI JIEYEHUS, B T.4. JIy-
yeBasi U XUMUOTepanusi, IPUMEHSIOTCS MPU YCIOBUH,
YTO MOTEHIMAJIbHAS BBHITOAA OT JAHHBIX MEPOIPUITHIA
MIPEBBICUT PUCK OcnoxHeHu# [7, €.1052]. Taxoit xe
MOJXOJ NMPHUHAT K ONPENEICHUI0 BO3SMOXKHOCTH COXpa-
HEHHsI HCXOJHOTO THIIa OTTOKA MOYH.

B 10 e Bpems, CymiecTBEHHOE pa3BUTHE IOIY-
YIJIM BMEIIATEIbCTBA, 00ECICUNBAIOIINE COXPaHEHNE
MOYEBOTO My3BIPS W E€CTECTBEHHOTO THIIA YAAJICHUS
mouu [8, S21; 9, ¢.34]. Ix nprMeHeHHE CUUTAIOT OoJIee
OTIPaBIAHHBIM IS JIUI] OTHOCHUTEIHFHO MOJIOJIOTO BO3-
pacrta, ¢ HU3KUM PHCKOM MeTacTa3upoBaHusi. B ycio-
BHSIX OTEUECTBEHHOI'O 37paBOOXPAHEHUS] CPABHUTEINb-
HOTO aHaJI3a OPraHOyJANSIOLUINX U OPraHOCOXPAHSIO-
IIMX BMENIATEJILCTB IIPOBEAEHO HE OBLIO.

Ieanb nccneqoBaHusi — CPAaBHUTENIBHBIN aHAIN3
Pe3ynbTaToOB MPUMEHEHUS PaJUKaIbHON LIUCTAKTOMUH
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¥ OPTaHOCOXPAHSIONINX ONEPaii MPU MBIIIECYHO-HH-
Ba3UBHOM PAaKE MOYEBOTO ITy3bIpS.

MarepuaJjbl 1 MeTOABI

HccrenoBanme ocymecTtBieHo Ha Oase OOmact-
HOTO OHKOJIOTHYECKOTO AucnaHcepa r. ¥Ycrb-KameHo-
TOPCK M PernoHanbHOrO OHKOJOTHYECKOTO IHCIaH-
cepa r. Cemeii B nepuoj 2013-2018 rr.

[IpoBeneHo cpaBHEHHE OIIDKANWIINX PE3YIILTATOB
Y MaTepUaJIoB MPOCIIEKTUBHOTO HaOo1eHHs 3a 87 na-
L[MEHTaMH C MHBAa3MBHBIM PaKOM MOYEBOTO ITy3bIps,
MOJBEPraBIINXCSA PAJAMKAIbHON LUCTIKTOMUU U OIle-
PaTUBHBIM BMELIATENbCTBAM C COXPAHEHHEM MOUYEBOI0
My3bIpsl — OTKPBITOM U TPAHCYPETPAIbHON PE3EKLUU.
Bce marnueHTH HAXOIIITHCH B Bo3pacte oT 45 1o 75 ner
(cpemuuii Bo3pact 64,2+3,5 roga). Cpenun obciemoBaH-
HBIX OBUIO 66 MyxumH (75,9%) m 21 >keHmnHA
(24,1%).

VY Bcex ManueHTOoB IPYIIBI ObIT JHarHOCTHPOBAH
MBIIIEYHO-MHBA3UBHBIM paKk MOYEBOIO MYy3bIPs CTaIUU
I1-111. MHO>xeCTBEeHHBIE OITyXO0JIM BBIABICHHI B 18 ciy-
gasx (20,7%). MakcuManbHbIH pa3mMep HOBOOOpa3oBa-
HHUS Haxojawicsd B mpenenax 2-5 ¢cM y 63 manueHToB
(72,4%) u ObL1 Oosee 5 cM y 24 GonbHBIX (27,6%).

Bce OonpHBIE OBIIM ITPOOTIEPUPOBAHEL. B 3aBucH-
MOCTH OT paJUKaJbHOCTH M HHBA3WBHOCTH BMeIIIa-
TENILCTBA MALMECHTHI OBLIN pacIipeAeIeHbl Ha 3 TPYIIIBL.
IepByto cocraBunu 24 manwmenta (27,6%), KOTOpbIM
OblTa IpOBEIeHa pasiuKanbHast NUCTIKTOMEA. Bo BTO-
pyto rpynmy BomuH 37 GonmbHBEIX (42,5%), KOTOPBIM
MPOBOIMIIACH OTKPBITAas PE3EKIMsI MOYEBOTO ITy3BIPS
9Ype30PIOIIMHHBIM JTOCTYyNIOM. TpeTpio TPyHIly cocTa-
BWJIM 26 NPOONEPUPOBAHHBIX OOJIbHBIX, MEPEHECIINX
TPAHCYPETPAIBHYIO PE3EKIMI0 MOUYEBOTO  ITy3bIpS
(TYP) (29,9%).

HecMoTpss Ha HEOIMHAKOBBINM YUCIEHHBIA COCTaB
TpyIm, He OBUIO CYIIECTBEHHBIX pa3IMuuil MEXTy
HUMH TI0 OOJBIIMHCTBY 3HAUYMMbIX IOKa3aTeseH,
BKJIFOYasi BO3PACT, CTAANIO M JIOKAIN3AIMIO OITyXOJIH,

HaJIM4YHEe COMYTCTBYIoMMX 3a0oneBanuii. TYP oTHOCH-
TENBHO dHame mpoBomiachk y xeHmmH (38,5%), mpu
HaJMYUH COJHMTapHOro HOoBooOpaszoBanust (92,3%).
Pasmepsl Bcex omyxosei B JaHHOW IPYIIE HE MPEBBI-
Iy 5 cM.

MerTop! HCCIEAOBAHUS BKJIIOYAIH ONPEICICHUE
4acTOThI OCIOXKHEHUH B paHHEM II0CIIEONePaliMOHHOM
TIepUo/ie U OTAAJICHHBIX, OOIIYI0 U CKOPPEKTHPOBaH-
Hy!0 3-JIETHIOIO BEIKUBaeMocTb. [IpoBenieH aHanus ka-
YeCTBa JKM3HU OOJIBHBIX C HCHOJIb30BAHUEM METOIUKHI
EORTC QLQ-30.

Cratuctudeckuil aHanu3. [l onpeneneHus 3Ha-
YUMOCTH PA3JIM4Mi OTHOCHUTEIBHBIX MOKa3aTeleil Hc-
M0JIb30BAH JBYCTOPOHHUH TOYHBIA Kputepuil Du-
mepa. AHaNM3 HENPEPBIBHBIX PANOB IPH HCCIIEA0BA-
HHUHM KauecTBa XKHU3HU OCYIIECTBISLIN METOAOM MaHHa-
VYurHu. B KadecTBe TpaHUYHOTO KPUTEPUS VIS OMPO-
BepIKEHUSI HylIeBOU TumnoTe3sl Obuto nprasto P<0,05.

Pe3ysbTaThl Hec/ie10BaHUS

Ha pucynke 1 npencrtaBieHbl TaHHBIE 00 OCIOXK-
HEHUSIX, Pa3BUBIIUXCS IIPU OCYIIECTBICHUH OIIePaTHUB-
HOT'O BMEIIAaTeNbCTBA U B PAaHHUE CPOKH ITOCTIE €T0 MPO-
BEJICHUS B 3aBUCHMOCTHU OT BapHaHTa.

Hanbosnee gacTeIM OCIOKHEHHEM OKa3alics THI-
poyperporedpo3. Ero pacnpoctpaHeHHOCTS B TpyTine
LUCTIKTOMUH octurana 45,8%, OTKpbITOH pe3eKINH —
24,3%(p<0,05), Torna kak npu TYP ona cocrapisiia
toinbko 3,8% (p<0,01).

YacToTa Ipyrux OCI0KHEHHH 110 OTASILHOCTH HE
npessimana 10%. Cpean HUX HauOOJBLIYIO ONTACHOCTh
MIPEJCTABIUIN OCTpasl CllaeyHas KHIIEeYHas HeIpOoXo-
auMocTh (8,3% B rpymnme DUCTIKTOMHH U 2,7% - OT-
KPBITOH PE3EKIMH) U HECOCTOSITEIBHOCTD YPETEPOHEO-
nuctoanactomo3sa (8,3% B rpymie ucTakroMun). [pu
npoBeaeHur TYP naHHbIX OCIOXHEHUH He ObUT0. MoO-
4eBOM MIEPUTOHUT B pe3yabTare pa3Buics B 4,2% ciy-
4aeB IpU MPOBEACHUM LUCTIKTOMUU U 2,7% - OTKpBI-
TOH pezeknnu. Takoi ke OBLTA 9aCTOTa OCTPOTO ITHE-
JoHedpuTa B paHHEM ITOCIICOTIEPALIIOHHOM TIEPHO/IE.
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HecMoTpst Ha TO, 4TO BEIIIEYKA3aHHbBIE OCIIOMKHE-
HHS pa3BUBAJINCh B €AMHUYHBIX CIIyYasix, HX o0Ias Ja-
CTOTa CYIIECTBEHHO Pa3M4anach B 3aBUCHUMOCTH OT
IPOBEJICHHOTO ONEpaTHBHOTO BMeIIaTeNbCcTBa. [lpm
IIUCT3KTOMUHN OHa cocTaBmia 87,5%, MpH OTKPHITOH
pesexrmu — 37,8% (p<0,05), a mpu TYP — tosbko 7,7%
(p<0,05; p<0,01).
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Hu B omHOW U3 rpynm He OBIJIO CITydaeB JeTalb-
HOTO HMCXOJa MPH NPOBEACHUH ONEPATUBHOTO BMEIIA-
TEJILCTBA M B PAHHUE CPOKH MOCIJIE TAKOBOTO.

Eme Oonee BaXHBIM ITOKa3aTeleM KadecTBa XH-
PYPTHUYECKOTO JICUCHHS 3JI0Ka4eCTBEHHBIX HOBOOOpa-
30BaHUI SBISETCS BBDKMBAEMOCTH OONBHBIX. Hamu
ObUT NPOBEJICH CPAaBHUTENBHBIN aHaNIN3 TAaKOBOH NpH
nepuoie HabmoaeHus 1 1 3 roaa (pUcyHok 2).
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Hamu He ObUTO BBISIBIEHO CYIECTBEHHBIX Pa3iiv-
yuil mokazateneil 1-rogu4HON BBDKMBAEMOCTH — Kak
obmeit, Tak U ckoppektupoBanHoi. [Ipu anammze 3-
JIETHEW BBDKMBAEMOCTH OBLIO BBISIBIEHO HEKOTOPOE
MIPEBBIIICHUE y MAI[MEHTOB, MOJBEPTaBIIMUXCS paju-
KaJIbHOM LIMCTIKTOMUM. B TO k€ BpeMs, 3Tu pasnuyus
HE UMEJIM CTaTUCTUYECKOH 3HAYUMOCTH.

Kpome Toro, B rpynmnax mauueHTOB, HOJBEPraB-
IIUXCSI Pe3EKINHY, OBIJIO TIPOBEICHO cpaBHEHHUE YD PeK-
TUBHOCTH TPEAONEPALUOHHON XUMHOTEpanuu. AHa-
U3 3-JeTHeW BBDKHBAEMOCTH OONBHBIX B IIEJIOM IO

IpyIIE pe3eKUUI HE BBIABWI HUKAKUX pPa3Iuuui
(50,0% mipu npoBeaeHnu xumuotepanuu u 51,4% - 6e3
XUMHOTepanuu). HeckonpKko BbIIe BEDKUBAEMOCTbD I1a-
LUEHTOB, TOJYyYaBIIMX XHMHOTEpamnuio, OblTa B
rpynne TYP (53,8% npotus 46,2%) u HuXe — B rpymme
OTKpBITON pe3ekunu (46,7% mpotus 54,5%).

OmnpeneneHHble pa3nuyausi ObIIM BBISBICHBI TPH
aHaM3e TOKa3aTesiell KauecTBa )KU3HH depe3 6 mecs-
LIEB TIOCIIE ONEPALNK C NCTIOJIb30BAHUEM CIIEIIUATIN3H-
POBaHHOTO OTIPOCHHKA (PUCYHOK 3).
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Pucynox 3 — Hexomopbie noxazamenu kawecmea dcusnu
no memoouxe EORTC QLQO-30

Bruto 3aperucTpupoBaHO 3HAYUMOE MPEBHIIICHUE
MoKasaresell KadecTBa KHU3HH Y OOJBHBIX, ITOIBEPraB-
mMXxcst 000MM BapHaHTaM PE3CKIIHH, [0 CPABHEHHUIO C
mucTIkToMueii. Hampotus, He OBLIO BBIABICHO CyIIle-
CTBCHHBIX Pa3NMYUil MEXKAY MalMeHTaMU B 3aBUCUMO-
CTH OT BapHaHTa PE3eKIIMHU, XOTS UMEJach TEHICHIUS
K HanboJiee BHICOKOMY YPOBHIO BCEX 3HAYCHUII TOCIe
TYP. CHmxeHre KauecTBa )KU3HU MOCIIe ITUCTIKTOMUHU
OBIJIO 3apPETUCTPUPOBAHO TJIABHBIM 00pa3oM 3a CHET
MalMEeHTOB, KOTOPBIM HE OCYNIECTBISIIOCH BOCCTAHOB-
JICHUE OTTOKA MOYH €CTECTBEHHBIM CIIOCOOOM.

Oocy:xaenune

Kommieke momydeHHBIX HaMH Pe3yIIbTaToOB B Iie-
JIOM CBHJETEIBCTBYET O IOCTATOYHO BHICOKOW XHUPYP-
THYECKOW Oe30ITacHOCTH W OHKOJOTHYeCKor 3 dek-
TUBHOCTH TIPOBEICHHS PE3CKIM MOYEBOTO ITy3BIPS
TP MBIIICYHO-HHBA3UBHOM €T0 PaKke B YCIOBUSIX OH-
KOJIOTHYECKUX JTUCIAHCEPOB PErHOHAIBLHOTO YPOBHSI.
Bbly mosry4eHsl mokas3aTesid BBKMBAEMOCTH, BIIOJIHE
CpaBHUMBIE C JIUTEpaTypHBIMH JaHHBIMH [ 10, c.1396].

B 1o ke Bpewmsi, mpoBeleHHE XMUMHUOTEpaluk B
MpeIoNEePal[HOHHOM MEPHO/Ie He MOKa3ajo KakoW Obl
TO HHU ObUTO 3((PEKTUBHOCTH, YTO MPOTUBOPECUUT pPe-
3yJIbTaTaM HEKOTOPbIX aBTOpoB [11, c.e16]. JampHei-
nree HaOJIOJICHUE C paclIMpeHneM oO0beMa olcienye-
MOH KOTOPTHI 110 MEpe ITPOBECHUS OTIepaTHBHBIX BMe-
IaTEIbCTB MOXKET MPEIOCTABUTh HOBBIE JAHHBIC IS
MOATBEPXKJICHNSI WIN TEPEeCMOTpa JIaHHOTO ITOJI0XKe-
HUSL.

YpoBeHb KauecTBa KU3HH 00CIICTOBAHHBIX OO0JIb-
HBIX MMEJI CYIIECTBEHHYIO 3aBHCHUMOCTh OT BMeElIa-
TENILCTBA U OKa3ajics 0o0Jiee BHICOKMM IPU PE3EKIUsIX,
YTO B IIEJIOM COOTBETCTBYET JJAHHBIM JIPYIHX UCCIIEN0-
BaHuii [12, c.].
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Abstract

Background: In the dental curriculum the topic of emergency care and insufficient knowledge and skills in
dental practice were not widely available, especially for general dentists. A new simulation course based on man-
aging a common to life-threatening emergency in the dental curriculum was implemented. The aim of the project
to develop a simulation course for dental students in emergency care, and study of the course effectiveness and
students’ performance in a group clinical exam.

Methods: In the study 49 students’ classroom academic performance, intermediate control results, question-
naires as well as the examiners’ reviews and the feedback on behalf of standardized patients were used. The results
were evaluated using the methods of the classical test theory (a Cronbach, the discrimination index and the corre-
lation coefficient).

Results: The research evaluated a new format of the clinical exam in crisis management, the effectiveness of
the electronic checklist, the attitudes of students, examiners and standardized patients to this exam format. The
advantages and disadvantages of group clinical examination and the electronic method of assessment using tablets
were highlighted, and the correlations of the current assessment approach with the results of final test were ana-

lyzed.

Conclusion: The simulation course, the group clinical examination, and e-checklist can be regarded as good
methods of teaching and assessment of students’ clinical competencies.

Keywords: group clinical exam, dentistry, emergency, clinical skills, assessment.

Practice points

e The simulation course of emergency care
management for dental undergraduates is a mandatory
subject.

e A combination of teaching clinical skills and
clinical scenarios increases the students' performance.

e A group clinical exam promotes increase in-
dividual performance and responsibility.

e Assessment with e-checklist allowed giving a
feedback timely

Introduction

Training a future dentist is difficult and diversified
and depends on the development of knowledge and
skills that will be furthermore applied in clinical prac-
tice (Perry et al. 2017). The foundation course in den-
tistry and skills development take the first three years
of training, and are aimed at understanding the mecha-
nism of the factors affecting dental health, the genesis
of pathological conditions, as well as determining the
main symptoms and conditions in dental diseases and

mastering methods of treatment and prevention of ma-
jor dental diseases (Field et al. 2017). In the fourth and
fifth years of education, students consolidate funda-
mental knowledge and develop practical clinical skills
(Tiwana et al. 2007; Tan et al. 2011). However, alt-
hough the curriculum mostly includes a course in clin-
ical emergency care for future dentists, it mostly sup-
poses theoretical study and does not sufficiently focus
on the development of clinical skills in emergency sit-
uations which cannot be excluded in dental practice.
Clinical practice shows that, dentists may not be
able to provide adequate help in emergency situations
(Girdler et al. 1999; Pietili et al. 2009). The analysis of
more than 100 sources provided by the Internet and the
University library (articles, abstracts, textbooks and
etc.) in the PubMed, Cochrane Library and other data-
base showed that information on crisis management in
a curriculum of dentistry and/or dental office is very
scarce. During the routine dental care, dentists can en-
counter medical emergencies and they must be ready to
manage crisis (Rubin et al. 2017). Medical emergency
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in dental practice may take place, so dentists should be
familiar with the crisis management and should be pre-
pared to respond and effectively manage emergency
conditions (Bichun et al. 2016). Some of the medicines
used in dental practice, such as drugs for the local an-
esthesia, may be the cause of the anaphylaxis or heart
attack (Roy et al. 2017; Cukovi et al. 2017). In order to
address this issue, the new curriculum of 2017 included
Simulation course in emergency for the 5th year dentis-
try students, and they were required to take simulation
course in obligatory; the course gives 2 credits. The
simulation course covers medical scenarios in the den-
tal office.

The curriculum includes the most frequently - oc-
curring urgent conditions in clinical practice in dentis-
try (Cardiopulmonary resuscitation (CPR), anaphy-
laxis, acute coronary syndrome, trauma, and shock).
Dentistry Students were trained in a simulation center
equipped with the most necessary simulators and man-
nequins for mastering clinical skills in emergency. The
training was carried out in accordance with the national
protocols for the emergency medical care. One of the
important criteria for the successful development of
clinical skills in Dentistry is the assessment and analy-
sis of the results. All the assessment tools used have
benefits and limitations, but no method exists that can
fully assess all clinical skills, so different assessment
methods should be used. To monitor learning outcomes
classroom performance and intermediate control were
conducted in simulation laboratory. According to Mil-
ler’s pyramid ‘Model of abilities’, both the analysis of
clinical competences at the stages of ‘Shows how’ and
‘Does’, and student’s clinical performance were as-
sessed. Student competence achievement was con-
ducted throughout the entire cycle of classes and in-
cluded comments and feedback from the trainer. To as-
sess the effectiveness of the training course, to evaluate
the achievement of professional skills and the final re-
sults it was decided to conduct a comprehensive assess-
ment in the form of a group clinical examination that
covered the various competences of students (clinical
skills, communication skills, counseling skills, team-
work skills and professional skills). The purpose of this
work is develop a simulation course for dental students
in emergency care, and study of the course effective-
ness and students’ performance in a group clinical
exam.

Methods

This study was descriptive study and used quanti-
tative and analytical methods. The objects of the study
were the undergraduates in Dentistry in Karaganda
State Medical University. The materials for the study
were the results of ongoing monitoring, intermediate
control and group clinical examination results, online
questionnaire of students, feedback on behalf of exam-
iners and standardized patients. Dentistry students
(n=49), who participated in the clinical examination
and online survey, standardized patients (n=2) and ex-
aminers (n=6) were involved in this study. The results
of study and the feedback provided by the participants

were analyzed. The primary target point was the score
at the group clinical session with a standardized scoring
grid, observation, and video recording). In the study
used data with median and 25%-75% percentiles.

Results

Training undergraduates in emergency care is a ra-
ther complicated process because it should involve not
only learning how to tackle the problem a patient has,
but also include critical thinking aspects, such as deci-
sion-making and problem-solving skills. According to
the curriculum in Dentistry for the 5 year students ‘Sim-
ulation course in emergency’ was provided in the au-
tumn semester and supposed 2 credits of 90 hours. 49
students learned this course at different time in small
groups within the general schedule of the semester. The
module included the main crisis situations students
need to know about as well as Medical Emergency Pre-
vention course, action plan, emergency drugs and
equipment, and clinical decision making in emergency
situations. This module of simulation course used dif-
ferent methods (simulation, team-based learning -TBL,
case-based learning -CBL, and near-peer-assisted
learning -NPAL) for training crisis management and
different tools to assess the outcomes at the stages of
learning: pre-test in basic knowledge in emergency is-
sues, daily assessment with debriefing, and group clin-
ical exam (GCE).

The most effective method to evaluate students’
performance is daily assessment with giving construc-
tive feedback. Students learned common crisis condi-
tions for two weeks and they were assessed by simula-
tion instructors every day. In the middle of the course
there was intermediate test using checklist of mastered
skills. Final test of students’ achievements was as a
group clinical examination and included 9 cycles at two
parallel stations. The task for the station was chosen to
be anaphylaxis and it was one of the list of the nine
skills in emergency which had been mastered by stu-
dents in the simulation course. In the group clinical
exam the team consisted of three students - one leader
and 2 assistants. The teams were formed randomly
through a computer program, so in one team there were
students from different groups, and some of them even
did not know each other. The team list was published
three days before the exam and the students could find
other team members to revise the skills, to identify al-
leged responsibilities of the team members and discuss
possible issues of the teamwork. The criteria for the
checklist were developed, reviewed and evaluated by
the faculty.

Previous experience, when paper checklist
showed both advantages and disadvantages, and was
used to develop a new e-checklist which had not been
used in assessment earlier. The format of the e-check-
list is 9 criteria points for assessing clinical skills, com-
munication skills, teamwork skills, and decision-mak-
ing skills. The results were calculated in percentage.
Each point of the e-checklist was assigned a skill sig-
nificance coefficient in this clinical case.
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Figure 1 - Percentage of clinical skills and communication skills in check-list items

Figure 1 shows the ratio of clinical and communi-
cative skills in e-checklist items. 7 points of the e-
checklist for assessing clinical skills show how student
mastered the emergency medical care algorithm and 2
points for assessing communicative competence is one-
third of the total list of skills. According to the results
of the GCE it was revealed that the highest average
score of 11.3 was shown for Diagnostic search and the

lowest average score of 5.4. ‘Effective compliance with
patient feedback’. This is due to the fact that most stu-
dents tend to learn only skills' algorithms and pay the
least attention to effective communication with the pa-
tient. In our case, according to the clinical task, the
standardized patient was a standardized relative as a
distractor.
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Figure 2 - Average score in the e-checklist for group clinical exam

According to the diagram in Figure 2, it should be
noted that the diagnostic search for the patient's prob-
lem, emergency care according to the algorithm and the
preliminary diagnosis were performed by the students
at a fairly good level, which allows to conclude that the
students' performance is good and they are well aware
of and perform the algorithms in medical care. Patient
monitoring in crisis and actions after crisis were carried
out at a middle level. Teamwork and work with a stand-
ardized patient were performed at a low level. Proba-
bly, it is due to the fact that students and instructor paid
more attention to the mastering of practical skills and

least to the communication skills. So, to improve effec-
tive communication skills among students and develop
effective compliance with patients it is necessary to in-
crease the number of class hours in clinical scenarios
with standardized patients.

Studies of the exam participants’ satisfaction were
one of the study tasks. The students' satisfaction after
the new format of the clinical exam was rated through
an online questionnaire, in which 100% of respondents
participated. 79.6% of respondents rated the level of
exam quality as ‘the highest’, 16.3% — ‘high’ and 4.1%
— ‘medium’. Equipment of the exam included com-
puter-enhanced mannequin and adjunct equipment
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such as drugs, 1V fluids, for trachea intubation and etc.
69.4% of respondents answered that the level of equip-
ment at the exam was ‘the highest’, 22.4% — ‘high’ and
8.2% — ‘medium’. 81.6% of the students answered that
the quality of the task at the exam was ‘the highest’,
12.2% — ‘high’, and 6.1% — ‘satisfactory’. To the ques-
tion ‘Is the time enough to complete the clinical case?’
87.8% answered ‘yes’ and 12.2% answered ‘no. Over-
all, students were satisfied by the format, equipment
and tasks at group clinical exam, which they were tak-
ing for the first time.

Respondents were asked to identify three positive
and three negative aspects of this group clinical exam.
As a positive side of the GCE they noted team working,
because decision-making in a team allowed each team
member to be friendlier, try understand strengths and
weaknesses in short time, to be almost in the clinical
situation, use the ability to combine teamwork and
demonstrate communication skills. According to some
respondents ‘At the exam the real stress situation which
may happen in reality was simulated. The situation was

close to the real one. Teamwork helped us to realize all
our abilities and identify our shortcomings’.

As to the negative aspects of the group clinical
exam the following was mentioned: ‘not enough time
to complete the clinical case’, ‘absence of the right
drug’, ‘the mistake of one team member affects the
evaluation of the results of the whole team’, ‘the leader
cannot always control the situation, in this case it’s hard
to decide who should take the responsibility instead’,
‘some students were really surprised because before the
exam they did not know their positions’, ‘in some teams
students were much more knowledgeable while in
some others all the participants were of low level’.
Based on the results of the group clinical examination,
students identified their strengths and weaknesses in
emergency care. To assess the effectiveness of the sim-
ulation course in emergency and to reveal strengths and
weaknesses, a comparative analysis of the outcomes
was made based skill mastering on daily scale, interme-
diate border control and final exam.
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Figure 3 — Integrated frequency distribution of scores,
Cut Score and Standard Error of Measurement (SEm)

To assess the internal reliability in general,
Cronbach on a scale of 0 to 1 was measured. In case if
0=0, it is considered that the exam is completely unre-
liable because of the lack of agreement between all the
marks. At a=1, the exam is considered absolutely reli-
able. The most acceptable indicator, when a from 0.7
to 0.9, and, if a is less than 0.5, it is considered unac-
ceptable. In this study, a = 0.591, which characterizes
the permissible value. It is also important to measure
the standard error of measurement. In our case, the
standard deviation of the final score of the discipline is
2.13 SEm%, the standard deviation of the average score
(SD) is 3.33, the average score is 85.89%, which indi-
cates a good preparedness of students. This parameter
allows to find if students have achieved the required
competence with the highest probability. The required
level of competence is determined by experts before the
exam, and it is officially accepted at University as a
passing grade (or passing standard) of 75%, which is

same with the Angoff procedure. The results of the
exam show that 12 (24.5%) of students are considered
incompetent, who should pay attention to the learning
outcomes in the future. The discrimination index ranges
from -1 to +1. In this study from 0.01 to 0.18, which
means that all students have the competences required
by the training and educational standard (curriculum).
The absence of the negative index of discrimination
suggests that the students showed not bad competence;
however, high final scores might be the result of over-
rating on daily basis and during intermediate tests on
behalf of the instructor. Correlation with the final score
as well as the discrimination index are calculated and
represent the correlation coefficient with the final
score. The correlation coefficient is measured from -1
to +1. In the study, the highest correlation coefficient
of the group clinical examination is 0.99, and the small-
est correlation coefficient is -0.01, which indicates a
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low correlation of the daily control with the final con-
trol. To measure the reliability of the exam, it is neces-
sary to measure o Cronbach after removing the point of
measured values (control form). In normal reliability
measurements, o should decrease, which indicates the
reliability of individual wvalues. In this study, «o
Cronbach of the group clinical exam was decreasing,
which confirms the reliability of this exam, both daily
and intermediate control tended to decrease, which re-
duces the reliability of control forms, which should be
revised later. According to the feedback received from
standardized patients (relatives) and examiners, the ad-
vantages and disadvantages of this examination were
identified.

The advantages of the group clinical exam:

1. Economy. The length of the exam significantly
reduced the time of assessment. Simultaneously it was
possible to observe the actions of three students, which
shortened the time of the exam. At the end of the exam,
both students and departments of basic disciplines
could receive the results of the exam, which were pro-
cessed automatically, on the same day. Also, the exact
calculation of the exam time, the number of student cy-
cles allow to correctly distribute the load at the simula-
tion center.

2. Obijectivity. The tasks and e-checklist items
assessed not only the knowledge and skills of students,
but also the teamwork and communication skills.

3. Psychological aspect. Teamwork reduced
stress for students. Three students in the room worked
together making decision within the clinical case
(leader and two assistant), supporting each other, but at
the same time they tried to demonstrate their own
knowledge and skills. Assessment of team reduced the
emotional load for the standardized patients and exam-
iners.

4. Communication skills. This format of the
exam evaluates interpersonal interactions while work-
ing in team, which is very important for future
healthcare professionals. Students demonstrated com-
munication skills: quickly responded to the clinical sit-
uation, applied non-verbal means of communication,
such as touching, used such techniques as inviting to
discuss issues in private (asking to go out to the corri-
dor), spoke loudly and precisely. When students
worked with a standardized relative of the patient
he/she collected additional information about the pa-
tient’s problem (allergy, disease and life anamnesis
etc.).

5. Solving problem. Students could demonstrate
skills in decision-making in crisis, giving recommenda-
tions to relatives as to patient management and taking
responsibility for the patient problem.

6. E-checklist. E-checklist was first developed
and used to assess the knowledge and skills of the 5th
year students of Dentistry, the device used was tablet.
One of the important points of the examination is fast
processing the data obtained and timely delivery of the
results. Electronic assessment format is effective and
easy to use; it makes collection of data, calculation and
identification of students and result processing much
less time consuming. Moreover, it allows expense re-
duction and convenience for the examiners when

choosing checklist items, facilitates the work for those
responsible for collecting checklists and uploading the
results to common database.

Disadvantages of the group clinical exam:

1. Not all students could demonstrate effective
communication skills. Some students used time during
the contact with the patient’s relative ineffectively,
showed insufficient knowledge of communication
skills.

2. Some examiners didn’t know how to use the
new checklist effectively as they weren’t gadget expe-
rienced.

Another limitation to the electronic method of
evaluation is related to the efficiency of Wi-Fi connec-
tion, which is still a problem at the University and some
examiners’ lack of computer skills.

Conclusion

Introduction of the simulation course in medical
emergency for students of Dentistry is practical taking
in consideration the fact the requirements for health
professionals have increased. The training process in
medical emergency covers the most common urgent
conditions and crisis that every undergraduate in Den-
tistry needs to master. To assess the effectiveness of
training and the reliability of assessment tools various
assessment methods should be used; this will improve
the quality of the course and learning outcomes. The
present study allows to make the following conclu-
sions:

1. The simulation course in emergency care in
Dentistry curriculum is need.

2. To develop clinical and communication skills in
medical emergency it is necessary to increase the dura-
tion of training communicative skills including those of
communication with patients.

3. Group clinical examination using electronic
checklist facilitates data processing, saves time and
other resources.

4. To ensure an effective educational process at the
undergraduate level in Dentistry and improve the relia-
bility of the daily assessment and intermediate control
the tasks and criteria of e-checklist should be clearly
defined at the stage of training.
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Abstract

It is established that feeding of experimental animals (in this case — pigs) with food waste of a multi-day

collection is essentially an experimental model of phagocytosis insufficiency. The most likely cause of these dis-
orders is the activation of lipid peroxidation, which is typical for long-day food waste collection. The delay of
neutrophil involvement in the phagocytic process was established with the help of different exposure in the ther-
mostat. The most appropriate way to correct the detected violations is the introduction of antioxidants.

AHHOTAIHUSA

yCTaHOBHCHO, YTO CKapMJIMBAHUEC IMOAONBITHBIM KMBOTHBIM (B JaHHOM cCliy4dac — CBI/IHBHM) IUIICOTXO0 0B
MHOT'OZHECBHOI'O c6opa o CBOEH CYTH ABJIACTCA 3KCHepI/IMeHTaHBHOﬁ MOACIBIO HEAOCTATOYHOCTH q)aroumo3a.
Hauboiee BeposATHOIN MPUIMHOMN 3THX HAPYIICHUH SIBISETCS aKTHBALNS MEPEKUCHOTO OKHUCICHHUS JHUINIOB, Xa-
pakTepHas ISl MUIIE0TX0J0B MHOTOHEBHOTO cOopa. C MOMOIIBIO Pa3IMYHON SKCTIO3HUIIMHA B TEPMOCTATE yCTa-
HOBJICHO 3aMeJJICHHE BOBJICUCHUS HEUTpo(puiioB B parommrapHbiii mpouecc. Hanbonee moaxoasimmmM cnocooom
KOPPEKIHUHN BBIABJICHHBIX HapymeHHﬁ IPEACTABIIACTCA BBCICHUEC aHTUOKCUAHTOB.

Keywords: lipid peroxidation, experimental model of phagocytosis deficiency, indicators of phagocytic ac-
tivity of neutrophils.

KiaroueBble ciioBa: NEPEKUCHOC OKUCIICHUE JIMTIUAO0B, SKCIICPUMEHTAJIbHAsA MOJAC/Ib HEJOCTATOYHOCTHU (’paro-
LIUTO3a, IT0Ka3aTesu (paronuTapHoil akTHBHOCTH HEHTPODHUIIOB.
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VYHuBepcanbHEIM (JAKTOPOM IATOTEHE3a W TPO3-
HBIM OCIIO)KHCHHEM MHOTHX OOJIE3HEH W IaTojornde-
CKHUX IIPOIIECCOB B OPTaHU3ME UEJIOBEKa WM KHUBOT-
HBIX SIBJISETCA BTOPWUYHO (hOpMHpYIOIIAsics HEJOCTa-
TOYHOCTH (paromurapHOoro mnpomecca. OmHIM U3
Hanbosee BEPOSITHBIX MEXaHU3MOB HapyIIEHUsI TIOTJIO-
TUTEJIBHONW aKTUBHOCTH JICWKOLUTOB IPEICTaBIISIETCS
aKTHBalMsg  CBOOOJHOPAJNKAIBHOTO  IIEPEKHCHOTO
oxucnenus aununoB (I1OJI) kneroynsix MmemOpaH ¢a-
TOLUTOB.

Hamy w3ydyeHa TOTJIOTHTENbHAS aAKTHBHOCTD
HEWTPO(UIOB HA TTOBEPXHOCTH AyTOJOTUYHBIX KIETOK
KpPOBH y CBHHEH B YCIOBUSIX NPHMEHEHUS B KaueCTBE
KOMIIOHEHTa KOpMa ITHIIEOTXOJ0B MHOTOJZHEBHOTO
coopa. Kak m3BecTHO [1], MUImEOTXOABI MHOTOIHEB-
HOTO cOopa B N300MINHU colepKaT THAPOTIEPEKUCH JIH-
MHUJI0B, IO3TOMY BKJIIOYEHHE WX B PAallMOH CBHHEH
MOXHO TIPHHSATDH 33 SKCIIEPHMEHTAILHYIO0 MOJAENTb aK-
tuBauu I1O0JI npu pa3nuyHbIX 3a00JE€BaHUAX YeEIIO-
Beka. Jlyist uccienoBanusi (arouuTapHOW aKTHBHOCTH
uerrpodunos (PAH) 6buta B3siTa KpoBb OT 71 KUBOT-
HOTO U3 CBHMHOBOJUYECKOTO XO34HCTBa, IJ€ CBHUHBHU
HaXOZSTCS TOJI TIOCTOSIHHBIM BETEPHHAPHBIM KOHTPO-
nem. OOciiefoBaHHBIC KMBOTHBIC OBUTH pa3OWTHI Ha
KOHTPOJBHYIO W  OKCIICPUMEHTAIBbHYIO  TPYIHILY.
[lepByto rpymy cocTaBHIN 3I0POBBIE CBUHBH, KOTO-
pble BMECTO MHIIEOTXOI0B MHOTOAHEBHOTO cOOpa Imo-
JTydann KOMOMKOpMa; BTOPYIO TPYIITYy COCTABHIIM XKH-
BOTHBIC, HIMEBILNE B PAIIOHE NMHUIIEOTXOJbI MHOTOJI-
HEBHOro cOopa, ¥ 10 JaHHBIM BETEPHHAPHOTO
o0cnenoBaHus B 75% cilydaeB 3TO KIMHUYECKH MTPOSB-
JSII0Ch B BUJIe THEBMOHMH. B kauecTBe 00beKTOB (a-
rouuto3a (O®) ucnoap30BaIl SPUTPOIIUTAPHBIN THa-
THOCTHKYM U3 IIUTeT 30HHE, BpeMs KOHTAKTa KPOBHU
¢ O — 10 u 20 munyT. Onpenensny ciIeayouue mo-
kazarenu ©AH:

1. Tlpouent daronutoza (%PD) — KoaHUECTBO
HelTpodmios, normotuBmmx 1 u 6omee OD, va 100
YUYTEHHBIX.

2. @aronurapHoe gucio (OY) — cpeqnee xomm-
gectBo O®D, 3axBaueHHBIX 100 ydTeHHBIX HEHTpO(H-
JIOB.

3. ®arouurapusiii uaaekc (OGU) — cpennee xo-
naecTBo O, mpuxoAdIIeecs Ha KX AbIi HeUTpodu,
noryiotuBuIMi 1 1 6onee OD.

4. O6mwemubiii paromuros (06.D) — cpeaHee Ko-
mryectBo O®, 3aXxBaueHHBIX HeHWTpoduiamu, coxep-
samumucs B 1 Mxa kposu (00.0 = ®Y * KonuuecTBo
HelTpoduios B 1 MKiI).

[Tpu ynorpebieHn B KOPM NHIIEOTXO10B MHOTO-
JTHEBHOTO cOOpa OOJIBIIMHCTBO MOKa3aTenel ¢aromm-
TO3a BHadaJe JOCTOBEPHO CHHU3MWIOCH B CPaBHEHUU C
KOHTPOJBbHOH rpynmoii. Tak, - mpu 10 MuHyTaX KOH-
TaKTa, - T0CTOBepHO yMeHbITIINCHh %@, ®Y n 06.D.
IIpu xonTaxTe *e kKpoBu u OD B Teuenne 20 MUHYT
MOTJIOTUTENIbHAS. aKTHBHOCTh HEUTPO(MIOB B JKCITe-
PUMEHTAJIBHOM W KOHTPOJBHOM TIpyNIax oOKa3ajlach
MPAaKTUYEeCKH OJWHAKOBOH IO BCEM HCCIICOBAHHBIM
nokazarensim ®@AH. Takum o0pa3oM, peds HIET, oue-
BUJIHO, 0 OOJbLIel WHEPTHOCTH HEHTPO(DUIIOB Yy KH-
BOTHBIX, YHNOTPEOJISABIIMX MHUINEOTXOJbl MHOTOJHEB-
Horo cOopa. Eciit y )KHMBOTHBIX KOHTPOJIEHON TPYIIIBI

HEUTPO(UIBI BEIXOAAT HA IUIATO CBOEH MOTJIOTHUTENb-
HOM aKTHBHOCTH yke K 10 MuHYyTe (harouuTapHOTro
mpomecca, TO Y JKMBOTHBIX OSKCHEPHMEHTAILHOMN
TpyIIBI HEUTPOQUIIBI, CTaB O0JIce HHEPTHBIMH, JOCTH-
rafoT aHAJIOTMYHOTO YPOBHS CBOEH IMOTIOTUTEIBHON
AKTUBHOCTH TOJNBKO K 20 MHHYyTE. DTO MOATBEPKAACT
UMEIOIINECs JaHHbIE, YTO MPU HEKOTOPHIX AedeKTax
¢aronurosa nokasarenu ®AH He oTnruaroTcest oT HOp-
MalbHBIX MPU JOCTATOYHO JUINTEIBHON SKCHO3UIMU
kpoBu 1 O®D, a BbIsIBIEHUE AMCHYHKIMH BO3MOKHO
TOJIBKO NPH HEOOJIBIIOM BpeMEHH KOHTaKTa [2]. DTo 1
O3HAYaeT, YT0 HEUTPO(MIIBI JHIIb CTAHOBSTCS Ooliee
WHEPTHBIMH K Pa3IMIHBIM CTUMYJIaM, HO IIPU 3TOM CO-
XPaHSIOT CBOM MOTIOTHTENBHBIA NOTEHIIHAI.

B cBsi3u ¢ BBIIEH3/I0KEHHBIM, BECbMa HH(pOpMa-
TUBHBIMH JOJDKHBI OBITH WHAEKCHI, OTPaKarONINe IH-
HaMUKy (haromuTapHOTro mpouecca. ITH HHIEKCH pac-
CUMTBHIBAIOTCSl KaK COOTHOILIEHUE mnokaszareneilt ®AH
Ha 20 u 10 mMuHyTax. B pesynpTare pacueToB BBIAB-
JICHO, YTO JMHAMHKKa (haroluTapHOro mpolecca y CBH-
HEl 9KCIIEPUMEHTAIILHOM IPYIIIIBI TAKXKE IIPETEPIIEBACT
HEKOTOpble U3MeHEeHUs — K 20 MUHyTEe KOJIMYECTBO BO-
BJICUCHHBIX B (paronuto3 HedTpoduiaos (%dD) mocto-
BEPHO BO3pAcTacT IOYTH B 2 pasa.

Taxum 06pa3om, HAUIO JenpeccHs (HaronuTosa,
TIPOXOISIIIETO Ha OBEPXHOCTH ayTOJIOTUYHBIX KIETOK
KPOBH TIpH J0OABICHUH B KOPM CBHHEH MHUIICOTXOI0B
MHOTOZHEBHOTO cbOopa. [IpuBeneHHBIE SKCTIEpUMEH-
TaJIbHBIE MaTepHalbl, Ha HAll B3I, CBUICTEIb-
CTBYIOT O TOM, YTO CKapMJIMBAaHUE JKUBOTHBIM IHIIE-
OTXOZOB MHOTOJHEBHOIO cOopa MOXHO paccMaTpu-
BaThb B KadecTBE OKCIEPUMEHTAJIbHOM MOIEIH
BTOPUYHOW HEJOCTATOYHOCTH (AaroluTapHOro IMpo-
1[ecca Ha OBEPXHOCTH ayTOJIOTHYHBIX KJIETOK KPOBH.
OCOOCHHOCTBIO 3TOW MOJENN SBJASETCS TO, YTO OHA
CBsI3aHA HE C MCTOIICHHEM WIH ieeKTaMu HeHTpodu-
JIOB, & JIMIIb C TIOBBIIICHNEM X HHEPTHOCTH, YTO OTTSI-
TMBAeT BO BPEMEHH PEaIN3aIfIO UX MOTJIOTUTEIEHOTO
MOTeHIMANa. A Ba)KHEWIIMM NPEUMYIIECTBOM IIaTO-
(DU3HOJIOTMYECKOTO HKCIIEPUMEHTa TIepe KIMHUYe-
CKUMHU HaONIONEHUSIMH SBISIETCSI BO3MOXKHOCTH HE
TOJIBKO M3y4aTh IaTOTeHE3 BBIABICHHBIX CABUIOB, HO U
anpoOupoBaTh Pa3IUYHBIE METOABI TATOTCHETHYECKOM
npodunakTiku ¥ Tepanuu. [lpu paspaboTke JaHHOMN
SKCIEPUMEHTAIBHOW MOJIENIN COBEPIICHA TOMBITKA 1a-
TOTEHETUYECKON NPOPHUIAKTHKN MOJYYSHHOW HEIO-
CTaTOYHOCTH (ParoyTo3a ¢ MOMOIIbI0 aHTHOKCHIAH-
TOB [3], moOaBJIeHNE KOTOPHIX B pallMOH CBUHEH OTMe-
HSUIA TIOJIy4YeHHbIe HapyIIeHHs (aronurosa.

Hcxons 13 BBIIEH3NI0KEHHOIO, MOXHO 3aKIIO-
YUTh, YTO 3HAUEHHE TIEPEKUCHOTO OKUCICHUS JINTUI0B
B (hopMHpOBaHMM HapymeHWH (QyHKIMOHAIBHOM ak-
TUBHOCTH HEHTPO(HIIOB M3Y4EHO HE B MOJIHOU Mepe.
Te HEMHOTOYHCIIEHHBIE MaTepHalbl, KOTOPHIE HMe-
IOTCS, B CBOIO OU€peib, He KacaroTCsl 3aKOHOMEPHOCTEH
(haronuTo3a, GOpMHUPYIOMIMXCS HA TIOBEPXHOCTH ayTO-
JIOTHYHBIX KJIEeTOK. HecripaBemMBOCTh TaKOTO HEBHH-
MaHU K JaHHOU Tpo0ieme, a, CIIeJ0BATENbHO, U aKTy-
AJIBHOCTb HACTOSIILETO MCCIIEJOBAHUS, 3aKIIOUAOTCA B
YHUBEPCAJIBHOCTH O000MX (AaKTOPOB: MEPEKHCHOTO
OKHCIIEHHUS JIUIUA0B, — KaK MEXaHU3Ma MOBPEXKACHUS,
1 (YHKIMOHAIGHON aKTUBHOCTH HEUTPO(DWIIOB — Kak
MEXaHU3Ma 3allUThL.
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Abstract

The paper presents the results of observation of 76 patients who underwent balloon valvuloplasty of the aortic
valve during the first year of life. The immediate and long-term results of the interventions were analyzed. The
freedom from reoperations was 67% and was significantly worse for newborns- 59% compared to children of the

older age group - 79%.
AHHOTALUA

B pabote npeacraBneHo pe3yibTaThl HAOMIOAEHUS 76 MAaMEeHTOB, KOTOPHIM ObLTa BBIITOJMHEHA OayUTOHHAS

BaJIbBYJIOIIACTHKA A0PTAJILHOTO KJIallaHa Ha MPOTSKEHUU EPBOT0 IO/a )KU3HU. Bbliy npoaHanu3upoBaHbl HEMO-
CPEICTBEHHBIC W OTHAJICHHBIE PE3yNIbTaThl BMEIIaTeIbCTB. [loka3zaTes cBOOOABI OT OBTOPHBIX BMEIIATEIIHCTB
cocTaBu1 67% ¥ ObIJI 3HAYMTENBEHO XYK€ Y HOBOPOXKAECHHBIX - 59% 110 CpaBHEHHIO C IETHMH CTaplleil BO3pacTHOH

rpymmst - 79%.

Keywords: balloon valvuloplasty, aortic stenosis, hewborns.
KiroueBble cjioBa: OaJUIOHHAS BaIbBYIOIUIACTHKA, A0PTATBHBIA CTEHO3, HOBOPOXK/ICHHEIE.

AopTanbHblii CTEHO3 BKJIIOYAET IOJAKJIANIaHHBIE,
KJIallaHHBIE ¥ HAJKJIAIIaHHbIE OOCTPYKIINH BBIXOJIHOTO
TpaKTa JIEBOTO Xenynodyka. YacTtoTa 3TOoM maToJIoruu
jJocturaet 3-5% cpeau BCEX BPOKIACHHBIX MOPOKOB
cepama. Hanbomnee pactipocTpaHEHHBIM B 3TOH TPyIIIE
SBJISIETCS KJIANaHHBIN aOpTaJIbHBII CTEHO3 — 00CTPYK-
1Sl BBIXOJA U3 JIEBOTO JKENyA0YKa, KOTOpasi BO3SHUKAET
Ha YPOBHE KJIaIlaHa aOPTHI. Y IENbHBIN BEC KJIAIaHHOTO
A0PTAIBHOTO CTEHO3a B TPYIIIE a0PTAIBbHBIX CTEHO30B
jpocrturaet 75%. [1] HoBopoxaeHHbIE, Y KOTOPBIX KIH-
HUYECKUE NPOSBICHUS MOPOKAa BO3HMKAIOT C MEPBBIX

4acoB JKM3HU MMEIOT KPUTUYECKUH aopTabHBIA CTe-
HO3 M YMHUPAIOT Ha MPOTHKEHUU TEPBOM Heaenu
JKHU3HU. JIByMH OCHOBHBIMU METOJaMHU JICUCHUA aop-
TaJbHOI'O CTEHO3a Y MIIAJCHIIEB SIBIISIIOTCS XUPypryuyie-
cKas u OayIoHHAsI TUTACTUKH a0pTaJIbHOTO KiamaHa. Y
KIMHAYECKH CTAaOWIBHBIX IMMAlUCHTOB IMPEANOYTCHUE
OTIAETCSl XUPYPTUUYECKOW BaIbBYJIOIIACTHKE, YTOO
MaKCHUMAaJIbHO COXPAHHUTh KJamaH ¥ n30eKaTh €ro 3a-
MEHBI B OyaymieM. Y eTel ¢ COMyTCTBYIOMIEH MmaTo1o-
THEe, KOTOpasl yBeJIMUUBAET PUCK XUPYPTHUECKUX OTIe-
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paumii ¥ y TeX, KOTOPBIC HAXOSITCS B TAKEIOM COCTO-
SSHUU TIPEANIOYTCHHUE OTHAIOT OaJUIOHHOHM BalbBYJIO-
TUTACTHKE, YIUTHIBAas MEHBIINE TPABMAaTHIHOCTD, IIPO-
JIOJDKUTEIFHOCTh M PUCK Tponeyphl. [2,3]

Hens padorsl: wnccienoBaTh 3PHEKTHBHOCTD
BMEIIATEIILCTB HA PETPOCICKTUBHOM aHAIH3E PE3YIib-
TaTOB OAaJUIOHHOW BaJBBYIOIUIACTUKHA HW3OJIHPOBAH-
HOTO aopTajJbHOIO CTEHO3a y JeTel Bo3pacToM A0 1
roja.

Marepuajbl U MeTOAbI MCCJIETOBAHUS: 32 Iic-
puox c ssaBapg 2010 o mexabps 2015 roga B Lentpe
JICTCKOM KapJUOJIOTHH U KapIUOXUPYPIUU OBLIO MPO-
BEICHO 76 EpBUYHBIX OAJUIOHHBIX BaJIbBYJIOIUIACTHKA
AOPTAJILHOTO KJIATIAHA Y HOBOPOXKJICHHBIX M MIIAJICH-
1eB. Meauana Bo3pacTa y 3TUX MAIleHTOB COCTABHIIA
13 [4; 51,3] (0; 231) nus. Cpennuii Bec 4,0+1,3 kr (0T
2,0 mo 8,9 kr). [lsaTe mereit (6,6%) nMenn BeCc MEHbIIE
2,5 xr, Tpoe (3,9%) MMenu recTalMOHHBIM BO3pPacT
MeHbie 37 Henens. [lomasagromee OONBIINHCTBO IIa-
nuueHToB 58 (76%) umenu Mmyxckoi moi, 18 (24%) —
JKeHCKHH. J{[narHo3 OBLT YCTaHOBJICH NpPEHATaIbHO Y
naTy getei. Tpunuate onauH manueHT (40,8%) Haxo-
JTAIICS] B TSDKEIIOM COCTOSIHHU C KITMHUYECKAMH TIPOSIB-
JICHUAMH CEpJIeUHON HEJOCTaTOUHOCTH B BHJIE C1abo-
CTH, OBICTPOTO YTOMJICHHUS W OIBIIIKH IPU HATPy3Ke

(nuTanuM), yBeIMYCHUS MIEYCHH U IPU3HAKAMH 3aCTOS
B MaJloM Kpyre KpoBooOparieHus. IckyccTBeHHOM
BEHTIJIAINH JIETKUX W3-32 IPU3HAKOB JIEKOMITCHCAIIHN
MOPOKa U MMEIOLIECHCS CepACYHOM c1aboCTH U JIerod-
HOW HEJOCTaTOYHOCTH TpeboBaio 5 nereit (6,5%), -
TEpO MMEJH HapyLIEHUsI KUCIOTHO-IIEIOYHOTO COCTO-
SIHHS, 9TO TPEOOBAIO KOPPEKIUH HA JOOTIEPAITHOHHOM
sTane. BoceMpb marmeHTOB nonyyanu WHQY3UO Hpo-
CTarJIaHAWHOB JUISI BOCCTAHOBJICHHUA W TOJACPKAHHI
(YHKIMH apTepHAIILHOTO ITPOTOKA OTKPBITOMH.

Kpome aopransHOTOo ctenos3a 11 (14,5%) mereit
UMEJH HapyluIeHus] OPMUPOBAHHST MUTPAIBHOTO Kia-
MaHa B BUJIE TUCIUIA3UH CTBOPOK M XOPAAIBHOTO aIliia-
pata. Illectepo nerteit (7,9%) uMmenn KoapKTaLUIO
aoptsl, a8oe (33,3%) U3 KOTOPBIX UMEIH AUCKPETHOE
pe3koe cyxkenue, y Tpex (50%) cyxeHue He co3/1aBajio
3HAYUTEIHHON OOCTPYKIMHU Ha AyTe aOpTHl U B OTHOM
(16,7%) cnyuae Obuia oOycioBiicHa S 00pasHO#l Ie-
¢dopmarmeit. Y ognoro (1,3%) mamumenTta ObLT MUHU-
MaJIBHBIA JIeeKT Me}OKeNyJOYKOBOH IepEeropoiku
1,5 Mm.

OCHOBHBIE eXOKapAHorpapuyeckrue u peHTreHaH-
THOTpaIUeCKUe IOOTEePAMOHHBIE XapaKTCPUCTUKH
MAIMEeHTOB MpuBeAcHbI B Tabmumel.

Ta6muma Ne 1

OxokapauorpaguuecKne U peHTreHAaHTHorpaguuecKne J100NepanuoOHHbIe XapaKTePUCTHKH NALMEHTOB

Jderu ot 9 1. 10 12

Ilokazarens Bce nanueHTsI HogsopoxaeHHsble Mee
KomugectBo 76 47 29
Bospact (1Hu) 13[4;51,3] 6,0 [2; 11] 61 [48; 72]
Bec (xr) 4,0+1,3 (2,0-8,9) 3,4+0,57 (2,0-4,6) 5,0£1,59 (2,1-8,9)

Cucronnyeckuii rpaauent Ha AK 3a naH-
HbiMH ExoKI™ (MM.pT.CT.)

65,1+24.4 (11-140)

61,6+24,5 (11-140)

70,7+23,6 (28-132)

Cucronnyeckuii rpaauent Ha AK 3a naH-
HBIMH KaTeTepu3anuu (MM.pT.CT.)

62,4+22,9 (11-127)

64,2423,6 (11-127)

59,021,6 (14-110)

@B neBoro xenynouka (%)

49+20,9 (10-80)

44,6+20,3 (10-80)

57,2+19,1 (18-75)

Koneuno — quacToMuecKuii HHAEKC JIe-
BOTO JKeJTyTouka (M/M2)

57,7+38,2 (17-234)

48,4+28.5 (17-183)

73,2447, (25-234)

dubpoenactos JIK ( > ymepeHHbIit) 11 (14,5%) 11 (23,4%) 0
KomnuectBo ctBOpok AK

1- 11 (14,5%) 7 (14,9%) 4 (13,8%)
2- 57 (75%) 34 (72,3%) 23 (79,3%)
3- 8 (10,5%) 6 (12,8%) 2 (6,9%)
Henocrarounocts Ha AK (>MuHHMAaNbB-

Has) 6 (7,9%) 3 (6,4%) 3 (10,3%)
3a anHEn ExoKT 17 (22,4%) 14 (29,8%) 3 (10,3%)
3a TaHHBIMHU aHrHOrpaduu

Zﬁepeﬂﬂmﬁ WIN BBIpaXXCHHBIH (UOpo3 30 (39,5%) 18 (38,3%) 12(41,4%)
Hanuuue nONONHUTENBHOW IATOJOTUU

MK

- ckopocThb 1-2 M/c 11 (14,5%) 4 (8,5%) 7 (24,1%)
- HEJOCTATOYHOCTh (>yMepeHHast) 17 (22,4%) 17 (36,2%) 0

- aucrazus MK 11 (14,5%) 10 (21,3%) 1 (3,4%)
Tspkenoe cocTosiHIE NAlMEHTOB 31 (40,8%) 24 (51%) 7(24%)

AK-aopranbHblii kianaH, JOK-nessrit xenynouex, MK-murpansusiii kinanan, ExoKI'- saxokapauorpadpust
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W3 76 mnanenues 47 OblIM HOBOPOXKICHHBIMH H
29 B Bo3pacte oT 29 nHelt g0 12 mecsueB. Y Bcex ma-
IIMCHTOB IHarHO3 a0PTAJIBHOTO CTEHO3a OBLI YCTaHOB-
JIeH M0 JTaHHBIM TPaHCTOPAKaJIbHOW 3XOKapIUOTrpany
(Ox0KT). [To manaeM TpaHcTopakanpHOW IXOKI cu-
CTOJIMYECKOT'O 'PATUEHT MEXKAY JIEBBIM JKEJTYyJOUKOM U
BOCXOJIIEeH aopToii coctaBisut 65,1 = 24,4 (ot 11 mo
140) mm.pT.cT. Y 7 manueHToB OH ObUT HIDKE 40 MM, ¥
BCEX JTHUX IMMAI[HCHTOB BMEIIATEIECTBA TPOBOIIIIN U3-
3a pe3KO CHI)KCHHOW (DYHKLMH JIEBOTO XKETyAouka C
¢pakmueit Beiopoca Hixe 40%.

Pe3yabTaThl: y BceX MallMeHTOB MOCIIE POBE/Ie-
HUS aHTHOIUIACTUKHA OTMEUYEHO yMEHbBIICHHE Tpalu-
€HTa JIaBJICHHSl Ha aOpTaJIbHOM KJIaraHe B CPEITHEM C
62,2+229 (ot 11 mo 127) mm.pr.cT. m0 21,0+ 11,6 (oT
0 1o 50) mm.pT.cT. (p<0.001) mo JaHHBIM KaTeTepU3a-
min u ¢ 65,1 £ 24,4 (ot 11 mo 140) mm.pt.cT. 10 32 +
12,2 (ot 11 go 59) mm.pr.ct. (p<0.001) mo nauHBIM
Ox0KI' o6caenoBanmst. COOTBETCTBEHHO, OTMEYEHO
CHIDKEHHE CHCTOJIMYECKOTO JaBJICHHUS B JIEBOM JKEIy-
mouke ¢ 133,39+ 22,1 (ot 65 mo 189) mm.pT.cT. 10 92,1
+ 10,5 (ot 61 g0 130) mm.pr.ct. (p<0.001) mpu mpose-
ICHUH KaTeTepu3allid. Takoe CHIDKEHHE II0CT-
Harpy3kH Ha JieBbld xenynouek (JIXK) obecneunBano
BOCCTaHOBJICHHE (pakmuu BBIOpOCA IJIEBOTO JKEIy-
JIOYKa y TalueHToB B cpenueM ¢ 49,4 + 20,9 (ot 10 oo
80) % mo 63,9 £ 1,2 (24-86) % (p<0.001) B mocneorte-
parmoHHoM nepuoze. Y 10 manueHToB mocie 0aioH-
HOM BanbByJomIacTUku @B Ha MOMEHT BBITUCKH OCTa-
BaJlach HM3KO#, MeHee 55%.

B Teuenue nepuona HaOmoaeHUs U3 73 maueH-
TOB, TIEpEHECIINX OAITIOHHYIO BAIbBYIIOIIACTUKY, BBI-
JKMBIINME TTALMEHTHI UMENN CPEIHUN TPaIMeHT Ha aop-
TANBHOM KJamaHe Tocie OamnoHupoBanus 32 + 12,2
(ot 11 10 59) MM.pT.CT., B OTHATIEHHOM IIEpHOJIE Cpel-
HUH NOKa3aTesb rpaJlueHTa B rpymmne Beipoc 10 37,8 +
22,9 (ot 4 10130) Mmm.pT.CT.

HecmoTps Ha HEOONBIION POCT CPEIHETO TPaIH-
€HTa Ha a0pTaJILHOM KJIallaHe CO BpeMeHeM, Oojiee Xa-
pPaKkTepHBIM TOCIe OANIOHHOW AWMIATAIIUHN SIBISIOTCS

KoJieOaHMsl ypoBHs rpaanenTa B npenenax 70-130% or
TIOCIJICOTIEPAIMOHHOTO 3HAYEHUsI, YTO HaOJII0AaI0Ch y
47,9% narueHToB.

VY 40 nanueHToB noce GaJUIOHHOH BasbBYJIOILIA-
CTHKH Pa3BUIIACh OOJIbIIE, YeM MUHUMAIbHAS A0PTaNIb-
Hasl HEJIOCTaTOYHOCTh. 32 BpeMsl HaOJIIOAEHHS BO3POC
YAEJbHBII BEC MAalMEHTOB C YMEPEHHOM M BBIpPaXKEH-
HOM HeJ0CcTaTOYHOCThIO ¢ 18,4% no 39,6%, a konude-
CTBO MAIEHTOB C HEOONBIION M MEHBLINMH CTETIe-
HAMU HEJAOCTAaTOYHOCTH yMeHblwiock ¢ 81% ndo
58,5%.

W3 76 nmauneHToB, NepeHecInX 0aNIOHHYIO BaJlb-
BYJIOIUIACTUKY AOPTAJIBHOTO KJallaHa B CPEIHHUN Iie-
puox HabmoaeHus 4 rona 9 mecsnes (0T 5 MecsLeB 0
7 7neT) He HyKAAINCh MOBTOPHBIX BMEIIATENBCTB Ha
aopTaNbHOM KianaHe 56,6% nanuentoB (n =43). B no-
BTOPHBIX KapAHOXHPYPTHYECKUX BMEIIATENbCTBAX
HyXJanuch 28 nanueHToB (36,8%), Meauana Bo3pacta
0T OaJUTOHHOH BaJIbBYJIOIUIACTUKH 10 KapIHOXUPYPTH-
YecKOro BMeIIaTeNbCTBa cocTapisina 134 [41; 434] nus
(ot 6 muert mo 7 ner). Iloka3aHUSAMH K IPOBEICHHIO
BMEILIATENBCTB Ha A0PTAILHOM KJlanaHe ObUIM KOMOH-
HUPOBAaHHBIH AOPTaJbHBIM MOPOK C TpeodsafaHueM
creHo3a y 11 manueHToB, KOMOMHUPOBAHHBIN a0PTaJIb-
HBIA TIOPOK C IIpeodiafaHieM HeIocTaTOYHOCTH y 10
MAI[MeHTOB, KOMOMHMPOBAaHHBIN aOpPTAIbHBIN TOPOK
6e3 mpeobaaganns y 6 TanueHTOB, HU3KUH CepACIHbIN
BBIOPOC JIEBOTO JKeMyJ0uKa y 1 maruenra.

Y 4eTsIpex MaleHToB ObUIa MPOBEJECHA MOBTOP-
Hast OaJUIOHHAsI BaJIbBYJIOIUIACTHKA, B iepuo ot 10 10
73 cyTOK mocie MepBHYHON BajbBYJIOIUIACTHKU. Bce
9TH TAIMEHTHI B JAaNbHEHIIEM TpeOOBaIl MOBTOPHBIX
XUPYPTUYECKUX OIepanuii Ha aopTaJIbHOM KIIalaHe.
Onepauusa Pocca BbinonHeHa B 1 ciiydyae U B ABYX -
IUTaCTHKAa aOpTAJbHOTO KJalaHa, JOTOJHEHHAas Iuia-
CTHKOW MHTpAIBHOTO KJamaHa (n = 2) U MCcCeUeHneM
cybaopranbHoro creHo3a (n = 1). Jlanuast uH(GopMarus
TIpuBe/ieHa Ha cxeme 1.
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Cxema 1.
Kapanoxupypruyeckue BMelIaTebCTa, IPOBEJAeHHbIE HA A0PTAJILHOM KJanaHe nocJje 0aJ1J10HHON BaJIb-
BYJIOILIACTHKH.

BamronHas BagbBYIOIIIACTHKA a0PTATEHOTO CTEHO3a
n=76
He TpeboBamm nanpHEHMX BMela- JletanbHOCTB N=5 (6,6%)
TENbCTB Pannssa n=5
n=43 (56,6%) Otnanennas N=2
JKC nmpouenypa TpebGoBai MOBTOPHBIX KapaHO- 3aIIaHUpOBAHO KapIHOXUPYPIH-
n=1 XUPYPrUYECKUX BMEUIATEIbCTB HICCKHX BMCIIATEIbCTB
(6 mueit) n=28 (36,8%), 134 [41; 434] mu n=2
bannonHas BaJbBYJIOIUIACTHKA Xupyprudeckast — BaJbBYJIOILIA- Onepanus Pocca
n=4 CTHKA n=5 (erasbHOCTH-1)
(10-73 nus) N=16 (1eTaIbHOCTH-2) 2,4r [173; 1085] nu
751 150 4071 ru
Xupyprugeckas Omnepanus Pocca
BaJIbBYJIOIIACTHKA n=1
n=3
Omnepanus Pocca 3amena AK
n=1 n=1

Omnepanus Pocca
n=1

V¥ 73 nmanueHToB, BEDKUBIINX IOCIE MPOBEICHUS
OaJIJTOHHOI! BabBYJIOIIIACTUKH, IIOKa3aTelb CBOOOBI

3HAYUTENBHO XyXe Y HOBOPOXKIEHHBIX - 59% 1o cpas-
HEHHIO C JIETbMHU CTapliel Bo3pacTHo# rpymisl - 79%.

OT MOBTOPHBIX BMEIIATENILCTB cocTaBwil 67% u Obi1  (Puc.1)
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Puc. 1.
C80600a om no8mMoOpHLIX 8MeUAmMenbCme Nocie NPosedeHUs: OAIOHHOU AOPMATbHOU 8AIbEYIONIACHUKY
(n=73).

W3 73 manueHToB, BBDKHUBIIUX B paHHEM IOCIe-
OTIEPALIMOHHOM IIepHOJie, B OTHAICHHOM IIEpHOIE HE
HYXXJaJHCh B 3aMEHE aopTaJpHOro KiamaHa B 89%
ciaydaeB (n = 65). B rpynmne HOBOPOXIEHHBIX 3TOT MO-
Ka3arelb ObLI HECKOJIBKO HUXKE U cOCTaBIIsLI 86,4%, u3
44 manueHToB 38 HyXIalIHCh B 3aMEHE a0pPTALHOIO
KJjanaHa. B rpynme HOBOPOKIEHHBIX MOTPEOHOCTH B

3aMeHe KJlalaHa BO3HUKaA YK€ K KOHI[Y IIEPBOTO Me-
csila ocie OAJIOHHOW BajbBYJIOIUIACTHKH. B rpymie
MJIQJICHIIEB CTapIIero Bo3pacta (n =29) He HyKIaJINCh
B 3aMEHE AOPTAJIBHOrO KiallaHa B TCUCHHE IMEPHOja
HabmoxeHus B 93,1% cirydaes (n = 2). Takxke ciexyer
3aMEeTHUTh, YTO Takas MOTPEOHOCTH BO3HHKIA ITOCIE
JBYXJIETHETO MIEPHOJIa, KOTOPBIH CIIe0BAI Mocie Oa-
JIOHHOW BanbByIOIUIacTUKH. (Prc.2)
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Puc.2.
C60600a om 3ameHbl AOPMATLHOLO KIANAHA Y NAYUEHNOS, KOMOPble nepeHecau OALIOHHYIO AOPMATbHYIO
sanveyronaacmuxy (N=73).
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locruTasbHass JIETATBHOCTH TOCHE OaJUTOHHON
BaJIbBYIIOIUIACTHKH cocTaBmia 3,9% (3 marmenTa), Bce
yMepIlre MarnueHTs ObUTH HOBOPOXKICHHBIMH, IBOC U3
HUX TpeOOBaJ M BMeEIIATEIbCTBA B IIEPBBIC CYTKH
JKU3HU, OJUH Ha 7 CYTKHU XHM3HH. J[BO€ U3 HUX UMENU
BeC MeHble 2,7 Kr. Bce HaX0AUIUCh B KPUTHUECKOM
COCTOSIHUU ¥ OBLIHM JTOCTaBJICHBI KapETOil CKOPOH Mo-
MOIITH.

B otnanéuHoM mepuojie mocie OayIOHHOM Bajib-
BYJIOIUIACTUKH yMeEpJIo msATepo aerei (6,9%). JlBoe na-
IUCHTOB, BMEIIATEIHCTBA KOTOPHIM MPOBOJIMIN B BO3-
pacte 7 nHel u 6 MecsIeB ymMepau uepes 3 mecsaua 27

JIHEHN U 5 JIET COOTBETCTBEHHO, B CTALIMOHAPE IO MECTY
JKUTENbCTBA Ha ()OHE CEepACYHOW HETOCTATOYHOCTH.
Ewie Tpoe neteit nepeneciy NOBTOPHbBIE KApAUOXUPYP-
rudeckue onepauuu. J[Boe u3 Hux - miactuku AK u
MK B Bo3pacte 1 mecsm u 1 ron 7 MecsIeB, 3TH Namu-
€HTHI YMEPJIH B TIOCIICOTIEPAIIHOHHOM IIEPHOJIE OT Cep-
JIEYHON HelOoCTaTOYHOCTH. OJIMH U3 HUX - OMEpaluIio
Pocca B Bo3pacTe 21 neHb ¢ HOCHEAYIOMUM IPOTE3U-
poBanuem MK B paHHeM MOCJ€ONEPallMOHHOM MepH-
0Jie, 9TOT MAIlMEeHT YMep H3-3a CepACUYHON HET0OCTATOU-
HOCTH B Bo3pacte 2 Mecsna. (Puc.3)
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Puc.3.
Cs0oH00a om emanbHoCmu NOcie nPogederus: OALIOHHOU AOPMANLHOU 6aNb8YIONIAcmuKU (N=T16).

Juckyceusi: MHOTUMU aBTOpamH Joka3aHa d¢-
(heKTUBHOCTH OAJNIOHHOW BaJbBYJIOIUIACTHKH. Llenbio
JTaHHOM paboTHI OBUIO M3YYHTh HEIOCPEICTBEHHBIE U
otaajieHHble pesynbTathl BAV. Habnronenue B otaa-
JIEHHOM TIEPHOIE COCTABHIIO 4 To7a 9 MecCsIIeB.

Hame uccnenoBanue nokasano yMeHbIIEHHE Tpa-
JIMEHTa JaBJICHHUs Ha aOpTaJIbHOM KIIallaHe B JIBa pasa
Hocje NPOBEAEHUS MPOLEAYPHl. 3HAUUTENbHOE CHIDKE-
HHE TIOCTHArpy3Kd Ha JIEBBIH JKelyJo4yeKk obecredn-
BaJI0 OBICTpOE BOCCTaHOBIIEHNE (ppakunu BeIOpoca Jie-
BOTO JKEIIy/I0YKa Y OONBIIMHCTBA MAIIMEHTOB B ITOCIE-
OTICPAIlMOHHOM TEpHoJie. OTH pe3yJbTaThl ObUIH
OTIHICaHbI paHee MHOTHMH aBTOpaMu. [4]

BenymmM ocnoxHeHHEM OayUIOHHOHN BaslbBYIIO-
TUTACTHKH SBJIIETCS HEOCTATOYHOCTh Ha KJaraHe TMo-
clie TIPOBEACHHUS mporenypsl. Jlo mporexypsl TOIBKO
7,9% mnanueHTOB UMENU MUHUMAIbHYI A0PTaJbHYIO
HE0CTaTOYHOCTh. KOoIN4ecTBO TakuxX MalUeHTOB MHO-
ciie BAV Bripociio B 7 pas, To ecThb y 52,6% manueHToB
pa3BWwIach MHUHHMMAalbHas aopTallbHas HEI0CTaTO4-
HOCTb Cpa3y HocJje MpoBeneHus npouenypsl, y 18,4% -

yMepeHHas ¥ BhIpakKeHHas1. 32 BpeMsi HaOII0IeHHsI KO-
JINYECTBO NALMEHTOB C YMEPEHHOM U BBIPAKEHHOW He-
JIOCTaTOYHOCTBIO YJIBOWJIOCH. UTO TOBOPHUT O 3HAYH-
TENLHOM YXY/ILIEHUH TaHHOTO MOKa3aTessl B OTJaJIeH-
HOM mepuojie. B crathsix aBTopos Balmer u Beghetti
TIPE/ICTaBIICHBI TIOX0XKHE Pe3yIbTaThl OAITIOHHON Bajb-
BYJIOIUTACTUKH. [5]

BoNBIIMHCTBO aBTOPOB T'OBOPSIT O TOM, YTO OC-
HOBHOH NPUYMHOI peonepannu nocie BAV spisercs
BO3HMKAIOIAsl U HAPOCTAIOIIAS CO BPEMEHEM a0pTajlb-
Hasi HeJIOCTaTOYHOCTb. [6,7,8] Hepenko sHaoBacKysip-
HBIE XUPYPTH, MBITAACh JOCTUYb MaKCUMAaJIbHOTO CHH-
JKEHUsI TpaJIMeHTa MpPU CyOONTHMANIBLHOM pe3yibTare
HCTIONB3YIOT OOJIBLINE OT PEKOMEH/IOBaHHBIX pa3Mepbl
0aJJIOH-KaTeTEepOB, YTO MPUBOJHUT K 00Jiee BBIPAXKEH-
HOW HEJJOCTATOYHOCTH IOCJIe BaJbBYJIOIUIACTUKH. Kak
CJIC/ICTBHE TaKOT'0 HEIPEACKa3yeMoro pas3pblBa Cpoc-
IIMXCSl CTBOPOK BO3HUKAET HEOOXOIMMOCTH YaCTBIX
TIOBTOPHBIX BMEIIATEJILCTB, B TOM YHCJIE 3aMEHE aop-
TAJLHOTO KJIallaHa MMEHHO 10 NMPHYHMHE BBIPAKCHHOMN
HenocTaToYHOCTH. B Hamiem uccinemoBanuu u3 36,8%
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MAIMEHTOB, KOTOPbIE HY>KIAJIHNCh B TOBTOPHBIX OIEpa-
X, 39,3% ObUTH pOOIIepUPOBaHBI H3-3a CTEHO3a U
35,7% wu3-3a HemocrarouHoctH, 21,4% nMenn KoMOu-
HUPOBAHHBIA a0PTANBHBIN TOPOK Oe3 Impeodaganus u
y 3,6% npuduHON peolepanuy cTal HU3KHH cepaed-
HBIH BEIOpPOC. 3HAYNT, KOJMIECTBO MAIIUCHTOB CO CTe-
HO30M M HEJIOCTaTOYHOCTBIO OBLIO MPUOIM3UTEIHHO
OJIMHAKOBBIM, M, TEM HE MEHEEe, CMEIIECHO B CTOPOHY
npeobnananus creHos3a Ha 3,6%.

[Tokazatenp CcBOOOABI OT TOBTOPHBIX BMeIa-
TENBCTB OBUI Xy)XK€ y HOBOPOXKIEHHBIX IOYTH B 1,5
paza. Ho HyXHO 3aMeTHTh, YTO, HE CMOTpsI Ha Oosee
Hu3kui rpanuent Ha AK no BAV mHOrHe u3 3THX ma-
IIUCHTOB MMeNr (UOPO’IACTO3, YTO TOBOPHUT O IUTH-
TENBHOW 3HAYMMOI OOCTPYKIIMM Ha aOPTaIHHOM Kia-
TIaHe BO BHYTPHYTPOOHOM IIepHo/Ie U 0 OoJIee TSHKEIoM
COCTOSTHUM Ha MOMEHT POXICHMA. OTH TaI[MEHTHI
UMEIH OCTPYIO CEpIeYHYI0 HEIOCTaTOYHOCTh, CHH-
JKEHHYIO (DpaKLUIO BBIOpOCaA 1, TOTOMY, IU(POBBIE MO~
Kas3aTeJivu rpaiCHTa 6I)IJ'II/I HUWIKE, YEM Y CTaplInX MJia-
JICHIICB, XOTsI Ha CaMOM JieJie 00CTPYKIUs ObL1a OoJiee
TSKEJION.

[ToTpeOHOCTh B 3aMeHE aOpTaNbHOTO KialaHa y
HOBOPOX/JICHHBIX B HAIIIEM HCCIIEJOBaHUHU MOSBUIIACH K
KOHILy IEPBOTO MECSIa MOCIIe MPOLEeayphl. Y MIIaJcH-
IIEB CTapIero BO3pacTa Takas NOTPeOHOCTh BO3HHUKIIA
MIOCJIC IBYXJIETHETO IIEPHOIA.

B maHHOM mcCne0BaHUM TOCIIUTANBHAS JIETANIb-
HOCTh Obuta y 3,9% manmeHToB, 3T0 OBUIM HOBOPOXK-
JleHHble JeTH. ['pynna HOBOPOXIEHHBIX, II0 CpaBHE-
HUIO CO CTapIleil BO3pacTHOU rpymmoii 6su1a 6osee Ts-
JKEIOM HE TOJNBKO H3-3a pa3HULbI B BeECE, HO H
BCJIE/ICTBHE OOJBLIETO KOJIMYECTBA IAIIMEHTOB C
OCTpOW CEep/eUHON HEeIOCTaTOYHOCTHIO, JEKOMIIEHCA-
umeﬁ IMOpOKa, BTOPUYHBIMU U3MEHCHUAMU CO CTOPOHBIL
JIEBOTO JKEITyJJOYKAa U C COITyTCTBYIOLIEH MaTOJIOTHEN
MHUTpPAIBHOTO KiIanaHa. Bece mpuBeneHHbIE XapaKkTepH-
CTHKH SIBIISIOTCS (paKTOpaMy pUCKa, 4TO JJOKA3aHO psi-
JloMm aBTopoB. [9,10,11,12]

B otnanennom nepuone ymepio 6,9% nanueHToB.
Bospiast yacTe M3 HUX HyXJajgach B IIACTHKE MUT-
paJIbHOTO KJIallaHa B OTAAJIEHHOM HEePHOJE, UTO SBJIS-
eTcsl U3BECTHBIM (hakTOpoM JeTanbHOCTH. [13] MeHb-
11ast 4acTh yMepiia U3-3a CepeYHON HeI0OCTATOYHOCTH
B CTallMOHAPEC 1O MECTY XKUTEJILCTBA, YTO MOTIJIO OBITH
00yCIIOBIICHO pa3HbIMK (PAaKTOPAMHU, YTO HPUBEIH K Jie-
KOMITCHCAIMH TTOPOKa.

3aki0ueHne

1. Tlocne npouenyps! OaJUIOHHON BaJIbBYJIOILIA-
CTHKH ITPOMCXOANT ObIcTpoe BoccTaHOBiIeHHEe DB, uro
ABJIsIETCS HEOOXOIUMBIM JUIS CTAaOMIIM3AIMN TSKENBIX
JIEKOMIIEHCHPOBAHHBIX NAIIMEHTOB.

2. OCHOBHBIM OCJIO’KHEHHEM OaNTOHHOM TIpoIIe-
OYPHBI ABJIACTCA BOSHUKHOBCHHUC aOpTaJ’IBHOf/'I HEOOoCTa-
TOYHOCTH U €€ CYIIECTBEHHOE IIPOrPeCCUPOBAHHE B OT-
JIAJICHHOM TIePHOJIe.

3. TlpuumHOW peomnepanny MNAIMEHTOB IOCIE
BAV B paBHoli crenenn sBisercs aubo cteHo3 AK,
100 aopTajbHAs HEJOCTATOUYHOCTb.

4. Tloka3zarens cBOOO/BI OT TIOBTOPHBIX BMeEIIIa-
TEJILCTB XYK€ Y HOBOPOKIeHHbIX. HeoOxomumocTs 3a-
MEHBI Q0PTAILHOTO KJIalaHa y HUX BO3HUKAET Topasio
paHblLe.

5. TocnmrampHas JIETATBFHOCTH XapaKTEpHA HC-
KITIOYHUTENBHO T HOBOPOXKICHHBIX.
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Abstract. The condition of the industrial safety (IS) has to disturb the management of the hazardous
production facilities (HPF) first of all. And it is natural, IS - a condition of security of the persons working at OPO
from accidents, emergency and possible consequences after them. Are the reasons of it failure to meet requirements
of documents on IS. A striking example is the March situation of 2018 in the Kemerovo shopping mall which
except life of people, material damage, has caused a lot of indignations from relatives of the dead, the public,
oppositional forces of the power.

Representatives of Rostekhnadzor note the increasing relevance of problems of PB in Russia today. According
to Rosstat in the Russian Federation annually there are about 2000 serious technogenic catastrophes. PB are area
where special rules and requirements which implementation demands integrated, system approach as it contains a
wide range of the interconnected problems work. For prevention and minimization of consequences of accidents
on OPO expertizes of PB (EPB) are carried out. The PB level directly depends as on technical condition of business
assets as safety "bricks", and from qualification of personnel.

In article the analysis of the reasons of problems of PB in various branches, conditions of activity of the expert
organizations (EO) is made, need of development and implementation of the new document for the sphere of PB
of the Russian Federation "Bases of state policy in the sphere of PB in the Russian Federation", the providing
system approach of providing PB on OPO in various branches in the territory of the Russian Federation is proved.

AHHOTAIHSA

Cocrostare mpombinnieHHoi Oe3omacHocTH ([1B) mMOmMKHO B mEepBYrO odepens OECIOKOMTH PYKOBOICTBO
OTIACHBIX NMPOM3BOACTBEHHBIX 00bekTOB (OI10). U 310 3aKoHOMEpHO, Beab I1b - cocTosiHME 3alMIEHHOCTH JIML,
paboratromux Ha OIIO, ot aBapmii, upe3sbrdaifHeIX cutyarmid (UC) ¥ BO3MOXKHBIX ITOCIEACTBUN TOCIE HUX.
[IprumHAMH 3TOTO SBISIOTCS HEBBINOTHEHHE TpeOoBaHWH mokymeHToB mo [Ib. SpkuM mpumepom sBiseTcs
mapTtoBckas curtyanus 2018 roga B KeMepoBCKOM TOProBo-pa3BiieKaTelIbHOM KOMILIEKCE, KOTOpasi KpOMe KU3HH
Jrofied, MarepuaibHOro yiiep0a, BbI3Bala Maccy BO3MYIIEHHH CO CTOPOHBI POJICTBEHHHKOB MMOTHOIINX,
00IECTBEHHOCTH, OMIO3HUIMOHHBIX BIACTH CHIL.

[IpencraBurenn PocTexHam3opa OTMEYAIOT CETOMHS BO3PACTAIONIYIO aKTyaldbHOCTh npobiem 16 B Poccum.
ITo nanaeiM Poccrara B P® exeronno npoucxomur okosio 2000 cepbe3HbIX TeXHOTeHHBIX KatacTpod. I1b - ato
o0nacThb, IIe IEHCTBYIOT ClielMajbHbIC NPaBUiIa U TPEOOBAaHUs, BHIIIOJIHEHNE KOTOPBHIX TPeOyeT KOMIUIEKCHOTO,
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CHCTEMHOTO IIO/IX0/1a, TaK KaK COAEPKUT IIUPOKUH KPyT B3aHMOCBSI3aHHBIX IpobiieM. B nensx npenorspameHus
1 MUHAMU3anuu nocienctsuii aBapuii Ha OITO mpoBomsrcs sxcreptussl [1b (3I16). Yposens 116 Hampsimyto
3aBHCUT KaK OT TEXHUIECCKOTO COCTOSHHS IPOU3BOICTBEHHBIX (DOHIOB, KaK "KHUPIHYUKOB" 0E€30IMaCHOCTH, TaK U

OT KBaJIM()MKAIINHU TIEPCOHAIA.

B crarbe BBINONHEH aHann3 npuuuH npodieM I1b B pasiaWYHBIX OTpACHAX, COCTOSHUS NEATCILHOCTH
skcnepTHEIX opranmanuii (90), 060cHOBaHA HEOOXOAUMOCTH pa3pabOTKH M peaNn3alliiii HOBOTO JOKYMEHTA B
ctepe I[1b PO "OcHoBel rocynapctBeHHO# monmuTHKY B cepe [16 B PO", obecneunBaromuii CUCTEMHBIN TOAXO]
obecrnieuenns [1b Ha OI1O B pa3nuuHbIX OTpacisx Ha Tepputopun PO.

Keywords: industrial safety, system approach, examination of industrial safety, monitoring, nondestructive

control, technical condition.

KiroueBbie cj10Ba: NpOMBINUIEHHAs 0€30MacHOCTb, CHUCTEMHBIN MOJXOA, 3KCHEPTH3a MPOMBIIUICHHOM
6€301acHOCTH, MOHUTOPHHI, HEPa3PYIIAOIINH KOHTPOJIb, TEXHUIECKOE COCTOSHHE.

B ob6mactn obecniedeHHWs NPOMBIIUICHHON 0€3-
ommacHocTH (I1B) omacHBIX MPOM3BOICTBEHHBIX 00BEK-
ToB (OIIO) B PD ceromHs MMEIOTCS MOJIOXKHUTEIbHBIC
tenaeHuuu: Ha OIIO TOK nocne BCTyruieHUs B CUITY
@3 "O nmpomsinuieHHO# 6e3omacuoctr OITO" cHibka-
IOTCS MTOKa3aTeau aBapuiHOCTH M TpaBMaTtu3ma. Of-
HAaKO PUCK aBapUil M HECYACTHBIX CIydaeB IO INpeXk-
HEMY OCTaeTCsi Ha HEYHOBJIECTBOPUTEIHLHOM YpPOBHE
[1,2].

OOummMu pobiemMaMu U (pakTOpaMu prucKa B 00-
nactu [1b sBnsroTcst:

- TIpY POEKTHPOBAHNH - HECOBEPILIEHCTBO IPaBO-
BOW M HOPMAaTHBHO-TEXHWYECKOHW 0a3bl; HEKOPPEKT-
HOCTb B TEPMHHOJIOTHH U TPE€OOBAHMSIX; OIMINOKH U3bIC-
KaTeJel ¥ IPOEKTHPOBIINKOB;

- NPU BO3BEJIEHHU - JIOMYyLICHUE NEe()EKTOB MPH
MIPOM3BOJICTBE U MOHTAXKE;

- IpU SKCILTyaTalll BBICOKAs CTENEHb H3HOCA OC-
HOBHBIX NPOM3BOACTBEHHBIX (JOHIIOB, KOTOPBIE SIBIISI-
FOTCSI KUPITUYUKAMHU 0€30TIaCHOCTH, HeXKeJTaHHe MTPOu3-
BoauTeNeil OOHOBIATH MX (OTEUECTBEHHBIN OM3HEC
CTPOUTCS [0 MAKCUMYyMY "BBIKHUTH BCE COKU'" U3 HUMeE-
IOIINXCS] MOIITHOCTEH, HE 3arIsapIBas B Oyryiiee);

- HU3KHH ypOBEHb MPOU3BOJICTBEHHON M TEXHOJIO-
THYECKOH INCIUIUTMHEI (MHOTIa 3TO OaHalbHas Xaat-
HOCTB B O€30TBETCTBEHHOCTH);

- HU3KUH ypOBEHb KBaIM()UIIMPOBAHHBIX CIIETINA-
JIICTOB M NEpCOHaNa (B TOM YHCIe OakajaBpbl IMOCIe
OKOHYAHUS By3a HE MOTYT peIllaTh Ha MecTe KOHKpPET-
HbIE TPO(eCcCHOHANIBHBIC 3a1a4H);

-HEJIOCTaTOYHBIA yPOBEHb 3HAHHUM 110 O€30MacHo-
CTH (TIepcoHal Ha paboyeM MecTe 3a4acTyio He 3HAKOM
C OCHOBHBIMHM IOJIOKEHHAMH M TpeOoBaHUSAMH (ee-
paJIbHBIX 3aKOHOB, HOPMATHBHBIX JOKYMEHTOB);

-HEYCTOMUYMBOE (PMHAHCOBOE IIOJIOKEHHUE IIpe-
NpUATHH W3-32 HE KOHKYPEHTHO CHOCOOHOCTH WIIN
KPUMHHAJIBHBIX Pa300poK B cdepe On3Heca;

-HelocTaToOuyHON  3(p(PEeKTHBHOCTH  TPOU3BO-
CTBEHHOTO KOHTpPOJIA (3HAUHTENbHAs 4YacTh Hapylle-
HUH TpeboBaHuil [1b cTaHOBUTCS M3BECTHO PYKOBOI-
CTBY MNpENpHATHs 1O (PaKTy IUIAaHOBBIX MPOBEPOK,
MPOBOIMMEIX HMHCHEKTOpaMu PocTexHam3opa, a He
CITy»)0aMu MPOU3BOJICTBEHHOTO KOHTPOJIs) [3,4].

Heorsemnemoii dacTpio cHCTEMBI OOeCTIEUeHHS
[1b sBisieTcst aKCIepTH3a NPOMBIIITIEHHOH Oe30MmacHo-
ctu. B Poccun ceronus HacunThiBaercst 6osiee 4 ThICSY
OpraHM3anyii, MMEIOIMX JHMIEH3UM Ha IPOBEICHHUE

skcnepTu3sl I1b. Uncno ux HenpepbIBHO pacTeT, HO Ka-
4yecTBO pabOTHI MHOTIA JKemaeT Jydmiero. Llena ke
YCIIYT TIPA 5TOM yBEIHMYUBACTCS.

[pencematens Obmepoccuiickoro mpogdcoro3a B
obnactu 16 Iletp Kanbirud otMevaert, 4To u3 4 ThICTY
SKCHEepPTHHIX opranu3anuii B obnactu I1b peansHo pa-
6otator He Oosee 800. IToaromy OOGmepoccuiickuii
mpogcoro3 B oonactu [1B cTan ogHUM U3 HHAITUATOPOB
HadajJa MAacCOBBIX IPOBEPOK AKCIEPTHBIX OpraHM3a-
muit (90) Pocrexnamzopom. 14.03.2018 IMetp Kansi-
ru" B TIIIT Poccun 00BsIcHII HEOOXOMUMOCTE CO3/1a-
Hus pertunra 0. Komurerst no I1b PCIIIT u TIIIT
Poccun HamMepeHBI BECTH COBMECTHYIO paboTy B 3TOM
HanpasieHuu. [lerp KanbsIrue pacckasai o pa3padoTke
npodeccHOHaNbHEIX cTaHaapToB B chepe I1b. s
9TOTO co3/aHa pabouas rpymmna, KOTOPYI OH BO3TrJja-
Buil. [Inanupyercs paspaboTka mpodcTraHIapToB IO
HanpaBieHmsM: "Oxcrept B obmactu IIb OIIO" u
"CrienuaamncT o TEXHUYECKOM JUarHoCTHKe, 00cIeno-
BaHMIO W  OCBHUJETEIBCTBOBAHHIO  TEXHUYECKHUX
YCTPOMCTB, 000PYJIOBAHUS U COOPYKEHHI".

CoBpeMeHHas CUTyalus B OOJIACTH IKCIEPTH3HI
[Ib mukTyeT HE0OXOAMMOCTH Tiepexoaa Ha Oornee d¢-
(dexTuBHBIE (OPMBI B3aMMOACUCTBHS IKCIIEPTHOTO
Mpo(ECCHOHATBHOTO COOOIIeCTBa, BEI3BAaHHBIE HO-
BEIMH TPEOOBaHUSIMH B cucTeMe dkcrepTussl [1b, xo-
OpAMHUPOBATH CBOIO IEATECIFHOCTH, OBITH B Kypce TEH-
JCHIUH COBEPIIEHCTBOBAHHS JAEATEIFHOCTH, HMETh
BO3MOKHOCTB IPEACTaBIISITh CBOE MPO(ECCHOHAIBHOE
MHEHHE W BHUJEHHE Ha PAa3JIMYHBIX OOIIECTBEHHBIX
YPOBHSAX M 3aIlMINAaTh COOCTBEHHBIC MHTEPECHI Iepe
JIUIIOM TOCYAapCTBEHHOW BIIaCTH MK B chepe Om3Heca.

C stoit neapro B 2006 T. co3maHa Accoruanus
«banikupckas acconmanys HKCIepToB» Ha OCHOBE 100-
POBOJIBHOTO WIEHCTBA B HEH 3KCIEPTHBIX OpraHu3a-
muii. Llenpro co3manus siBisieTcs: paspadoTka 3¢ dek-
TUBHOU cucTeMsl 3kcneptussl I1b, cucteMsl oLeHKU U
noareepxaeHus: coorserctBus OITO, coBepiieHCTBO-
BaHHUS HOPMATUBHO-METOMUYECKOro obecrneueHus I1b
MU OKCHEepPTHU3bl, OOecmeyeHns Hag30pHBIX H JAPYTHX
YIIOJTHOMOYEHHBIX OpPraHOB OOBEKTUBHOW HH(OpMa-
nued B obmactu coctostaust [16 TEXHOTEHHBIX 00BEK-
TOB ¥ BXOJAIINX B HUX 000PYIOBaHUS AJIs peaTn3aliui
Ppa3pemmTeIbHBIX Mep.

Lenp gedarensHOCTH AccolMalnuu- KOOPAUHALMS
MPEeAIPUHIMATENILCKOM NeSTeNIbHOCTH WIEHOB ACCO-
LUAIHH.

OCHOBHBIMU HAIIPaBICHUSAMU JEATEIbHOCTH SIB-
JISIFOTCSL:
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— COJIEHCTBHE OpraHU3alUy MOATOTOBKH U IO-
BBIIICHHUS KBaTU(UKAIMK CHEIHAINCTOB, OCYIECTB-
JSIOIINX JEeATENbHOCT B ccTeMe dkcnepTussl I1b;

— COICUCTBHE B pa3pabOTKe W BHITIOJTHEHUH (e-
JIEpaNbHBIX U APYTUX nporpaMM B obmactu I16;

— cogeiicTBUE OpraHn3aluy HHPOPMAIMOHHOTO
obecrieueHnst B paMKax CHCTeMbI dKkcriepTu3bl [1b;

— COJICUCTBHE CO3JIaHUI0 MH(OPMALIMOHHO-CIIpa-
BOYHO# 0a3bl JAHHBIX TEXHUYECKHX CPEZCTB;

— COJICHCTBHE CO3JIaHusI HH(POPMALMOHHO-CIIpa-
BOYHOI 0a3bl JaHHBIX PE3YJIbTATOB BHIIOJHEHHBIX pa-
60T C LeNbI0 HAKOIJICHUS CTATHCTUKU JUIS COBEPIIEH-
CTBOBAHUSI HOPMATHUBHO-TEXHHYECKUX TOKYMEHTOB U
KPHUTEPHEB OLICHKH PE3yIbTaTOB KOHTPOJIS;

— coJIeiicTBHE OKa3aHUIO HH(POPMAITMOHHOH, Me-
TOAMYECKON U KOHCYJIbTaTUBHOW IOMOIIM 3aWHTEpPE-
COBaHHBIM OPTaHU3aINsIM;

— cojelcTBue (HOPMUPOBAHUIO MH(POPMAIHOH-
HOW 0a3bl NAaHHBIX 0 HANpPaBICHHUSIM JAEATEIbHOCTH
Acconpanyy MyTeM CHCTeMaTH3allMd BaXKHEHMIITHX
TEXHHKO-9KOJIOTHYECKUX NpOoOJIeM, Kacaloumxcs 0e3-
OIACHOM IKCILTyaTalii TEXHOT€HHBIX 0O BEKTOB MOBBI-
IICHHOHM ONAaCHOCTH, OPraHU3alUU PEryJsPHOIO 00-
CYXJICHUS C BBIPAOOTKOIN HayYHO-TEXHHYECKUX PEKO-
MEHJAINN.

Ecnu npoananuzupoBath coctosiHue yposHs [1b B
Poccun, To crienuanucTsl yBEpEHHO 3asBIAIOT, YTO KO-
muuectBo aBapuii 1 YC nHa OIIO He craHOBUTCA
MEHBIIIE, HO CaMO€ TIIaBHOE— 3TO Bce OoJiee BO3pacTa-
IolIee KOJIMYECTBO HECUACTHBIX CIIy4aeB CO CMEpPTENb-
HBIM UCX0JI0M [5,6].

B HacTosmIee BpeMs Kax/as CTpaHa penaer npo-
6remMy 0€30MacHOCTH OMACHBIX MPOM3BOJCTB MCXOMS
13 COOCTBEHHOT'O OIBbITAa. 3aKOHOIATEIBCTBO B ATOH 00-
JIACTH TTIOCTOSTHHO COBEpIICHCTBYyeTCs. Tak, Hampumep,
B Mapte 2013 roma 61 yrBep)kaeH O3 No22 "O BHe-
cernn m3meHeHn B 3" "O npomeInieHHON Oe3ommac-
Hocth Ha OIIO", KOTOpBIM pacmMpUl MOJHOMOYUS
BceX CyOBEKTOB B cepe obecrieueHUs: 0€30mMacHOCTH
Ha OI1O. On pazaenuin OIIO Ha yeTbipe KaTeropuu 1o
knaccy onacHocTtH. C 2014 roana Bce OIIO npouuu co-
OTBETCTBYIOIIYIO IIEPEPETUCTPALIHIO B IIETISIX IPUCBOE-
HUSL UM ONPEIETICHHOTO Kiacca OMacHOCcTH. Tak,
Harpumep, B He(Tera3oBoi oTpaciu QyHKIHOHUPYET
0K0J10 50ThIC. MPOU3BOACTBEHHBIX 0OBEKTOB U BCE OHU
4ype3BbIUANHO onacHbl. Ha KakIOM U3 HUX IIOCTOSIHHO
CYLIECTBYET MOCTOSIHHAsI yrpo3a B3pBIBOB, MO0XKapOB,
PO3JIMBOB FOPIOYMX KMJIKOCTEH U APYTUX CEPbE3HBIX
yrpo3. Bee 3To yrpokaet >KU3HU U 3J0POBBIO pabovero
MepCoHAJA U JIFO/IEH, MPOXKNUBAIONINX B OJIVDKANIIHMNA K
OI1O 30He. []y151 cOOCTBEHHNKA TEXHOTEHHBIE aBApUH U
MHIOUAECHTE MOT'YT OOOWTHCH 3HAYMTEILHBIM MaTepH-
aJbHBIM yepoom[7.8].

Ha o0bexTax moObram HEQTH W raza pacrnpocTpa-
HEHHBIMH [IPUYIHMHAMH aBapUi SBISIOTCS: pa3repMeT-
3anusl TEXHOJIOTHYECKOTO 000py/IOBaHMS M HalbHEH-
WA PO3JIMB YTIIEBOJOPOIOB, N3HOC OCHOBHBIX MTPOM3-
BOJICTBEHHBIX ¢doHI0B oTpac, HU3Kas
KBaNn(UKanus rnepcoHana, OTCyTCTBUE MM HEJOCTa-
TOK KyJbTYpbl IPOU3BOJCTBA U €T0 OPraHU3ALMs, UT-
HOPHPOBAHUE  IPOU3BOACTBEHHOTO  KOHTPOJIL U
Haj3opa. MHOra Tsokelble aBapuy MPOBOLUPYET 000-
pyZoOBaHUE, U3rOTOBJIEHHOE KYCTapHBIM 00pa3oM WU

HecepTuduIMpoBaHHOe (B TOM dYHCIEe KOHTpadakT-
Hoe). YacTo He(DTIHUKYM CTATKUBAIOTCS C TAKMMH IIPO-
O6rmemMaMu, Kak eUIUT HHCTPYMEHTapUs A7 0OHApY-
KEHUsI Pa3HOOOPA3HBIX MPOTEUEK, CPEICTB 3aIINUTHI B
UC u ppyrue. CrienuanucTsl yTBEPKIA0T, 9TO MEIo-
4yeid B mpodeccHOHATBPHON HESITeNbHOCTH HE CyIIe-
crByer. JItobas, naxe camas Majas HeJOpaOOTKa, HHO-
r7ia NPUBOAUT K CEPbE3HBIM TEXHOI'€HHBIM aBapHsIM U
HHIUJICHTAM.

Eme onHoit cdepoit, rae aBapuu NpUBOIAT K ce-
PBE3HBIM OCHIEACTBUAM, SBISIOTCS NMPEIIPUATHS XH-
Mudeckoil otpaciu. Tak, Hanpumep, Ha OIIO rae tex-
HOJIOTHSI TpEeIyCMaTpUBacT oOOpalieHHe C TaKUMHU
OIIaCHBIMH BEIIECTBaMH Kak xyiop, YC mpoucxonsT B
OCHOBHOM 10 CJIEAYIOLTNM IPUINHAM:

— HETIPaBHJIbHOE XPaHEHHE XJIOPA U HapyIICHHUE
JIO3UPOBKH BEIIIECTBA;

— HecoONIOZICHHE MpaBWil 0e30MacHOCTH TPH
TPAaHCHOPTHUPOBKE ONACHOI'O BEILIECTBA;

— HEHCIIPaBHOCTb, Ae()EKTHI, TOBPEXKICHUS TEX-
HOJIOTUYECKOTO o0opynoBanus [9.10].

Kak npasuiio, Bce 3TH IPUYNHBI BBI3BAHBI HEKBA-
mudurpoBaHHEIMU felicTBUIME nepcoHana OI10.

I[Momumo xmMuYeckol, HedTemoOBBalOImEeH u
HedrerazonepepadaThIBAONIE  MPOMBIIIIICHHOCTH,
aHAJIOTUYHBIC TMPOOJIEMBI MMEIOTCS M B DHEpreTHde-
ckoM koMmruiekce. B cucreme TOK, mampumep, Ooib-
LIMHCTBO 3/1aHUI U COOpY>KeHUH noctpoeHo B 60-80 rr.
MIPONUIOro BeKa. YacTk N3 HUX BBIpAOOTAIN HOPMATHB-
HBIA CPOK 3KCIIyaTallu, YTO YBEJIMUMBACT PUCK aBa-
pui.

Henp3s Ha3BaTh ycroiuuBbIM U cocTosgHue 11b B
ra3oBoil orpacnu. MHTeHCHBHAsA ra3zuduKanys Hava-
nmack mocie 1959 r. B 1o Bpemst B roj BBOJWINCH B
CTPOM COTHU KMJIIOMETPOB ra3opacrnpeieIMTeIbHBIX ra-
30IPOBOJIOB, CPOK CIIy>KOBI KOTOPBIX (TIOA3EMHBIX)
pasusiercs 40 stet. [1o3TOMY CeToHS IKCIUTyaTHPYETCs
00JBIIOe KOTUYECTBO "BeTXHX'" Ta30MPOBOJOB U OpTa-
HU3aIUAM, OSKCIUTyaTHPYIOIIUM HX, HEo0X0IuMo
HEYKOCHHUTEJFHO BBINOJHUTH TPEOOBAHUS PYKOBOAS-
mux gqokymenTos no I1b [11].

Ha py6exe konia XX Beka u3-3a THKEIOH SKOHO-
MHUYECKOH CUTyalllH B CTpaHe OOJBIINHCTBO MIPEAIpPH-
ATUI HE UMEN0 BO3MOXXHOCTH MOJIEPHHU3UPOBATh CBOU
TEXHOJIOTHUYecKue nporecchl. Ho ogHOBpeMeHHO pas-
pabaTeIBalOTCS HOBBIE METOB! JAMATHOCTHPOBAHUS H
nposenenust axkcrieptussl 116 (OI16) ¢ nenbto mpoute-
HUSI CPOKa IKCILTyaTallMd TEXHOJOTMYECKOro obopy-
JIOBaHUsI, TEM CaMbIM YBEJIMYMBasl yPOBEHb INOTECHIIU-
anpHOM onacHocTH. Takum 06pazoM npoOsIeMs! U hak-
TOpBI pHUCKa B 00jacTH obecredeHust 0e30MacHOCTH
nponeccos Ha OI1O ceronHs ABISIIOTCSA OUEHb aKTyallb-
HBIMH JIJIsI TIPOMBIIIUIEHHOTO KoMruiekca [12,13].

Ectb npo0ieMsr 1 GaKkTOphI pUCKa, CBSI3aHHBIE C
yenoBedeckuM (akTopoM. IToATOTOBKA TEXHUIECKHX
CIETIMAIMCTOB B By3aX CTPaHBI OCTABISAET XKEIATh JIyd-
mero ypoBHA. PaboTra MOJOIBIX CHEIMAINCTOB HA
OI10, He MeIUX MPAKTHYECKUX HABBIKOB (peann3a-
nun koHunenuuu CDIO — mnpupgymaii, mpoekTHpYH,
MIPOU3BEAM, IPUMEHH, B By3aX MPOUCXOAUT HENOCTa-
TOYHO YCIICIIIHO), UMEET CBOU XapaKTEePHbIE OTTACHOCTH
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u cnoxkHoctu. IloaTomy paboTomarens cerogHs 3aMH-
TEpecoBaH B pa3pabOTKe M peann3alyuu Ha IMPaKTHKE
npodeccnoHaNbHBIX CTaHAapTOB [14,15].

Hebnaromomrygno o6cToaT nena ¢ MOATOTOBKOW
pabounx mis obcmyxusanus OI1O. CymecTBoBaBmas
paHee cucTema mpogecCHOHaIBHO TOATOTOBKH pabo-
YHUX KaJpOB NPAKTHYECKH Pa3BaIMIaCh B MOCTCOBET-
ckuil mepuoa. B Hacrosimee Bpems okoso 60% pabo-
YHX TI0JIy4alOT CIEeUUaIbHOCTh B OpraHU3aLusIX, Ky/a
OHM ycTpauBaroTcsi Ha padory. Ha nponsBoncTBo npu-
XOAUT COBPEMEHHasl CIIOXKHAsi TEXHHUKa, TpeOyromas
CHeLUaJIbHBIX 3HAHUH M HEOOXOIMMOHN KYJIBTYpHI 00-
ciyxuBauus [16,17].

C KaXAbIM TOIOM TMpoOJieMa MPOMBINUICHHON
6e3omacaoctu (I1B) mpuoOpeTaer Bce Oomee akTyaib-
HBIM Xxapakrtep. JleWCcTBUTENBHO, C OJHOM CTOPOHBI
yCTapeBaloT OCHOBHBIC IPOU3BOJCTBEHHBIC (DOHABI, C
JpYTOi CTOPOHBI BHEAPSIIOTCS] HOBEHIIINE TEXHOJIOTHH,
M3MEHSETCSl 3aKOHOIATENIbCTBO (OSBIISIIOTCS ITpodec-
CHOHAJIbHBIC CTaHAApTH) M JIpyrue u3MeHeHus. Bce
9TH (aKTOpbl TPEOYIOT KOPPEKTUPOBKH JACHCTBYIOLIHX
¢denepanbubix HopM 1 npasui (PHII) no 6e3onacHo-
CTH W TIPUBEACHUS UX B COOTBETCTBUE C COBPEMEH-
HBIMH TPEOOBaHMSIMHU.

JAnst HOHMMaHKS BCeX M3MEHEHMH U TEKYIIETo Co-
CTOSHUS TpoOeM B 00JacTH MPOMBINIICHHOW Oe3-
ONaCHOCTH TIPOBOJSITCS MHOTOYHCIICHHBIE BCTpPEYH,
KpYTJbIe CTOJBI U KOH(EPEHINH, Ha KOTOPBIX 00CyX-
JIAfOTCs Bce 3TU Bompockl. Ha HuX, Kak nmpaBuio, MpH-
CYTCTBYIOT IpeZicTaBuTeNId PocTexHaa3opa u pyKoBo-
JIUTEIIN WM PO UITBHBIE CIIEIMANUCTHI IPETPHSITHIH,
UMEIOIINX B CBOMX CTPYKTYpax OIlIacHbIe MPOM3BOJI-
ctBeHHbIe 00BeKThI (OI1O). Tak, HapuMep, ¢ HEITbIO
paccMoTpeHusI 1 00CYXKIeHUs BOIIPOCOB 1O obecreye-
uuto I1b 22-23 mapra 2018 B r.Yde mporwia Mexmay-
HaponHas HaydHo-mipakTndeckas KoHpepeHIus "IKc-
NepTH3a IMPOMBIIUIEHHOH 0€30I1acHOCTH M JIMarHo-
ctuku OIIO" rae paccMOTpeH IMIMPOKHM CHEKTp
aKTyaJIbHbIX BOIIPOCOB, CBA3aHHBIX:

— C OLEHKOH COCTOSIHUS  TEXHHYECKHX
YCTpPOMCTB, 31aHul U coopyxenuid Ha OIIO u ux pe-
IIEHHEM C KCIIOJb30BAaHUEM METOJIOB Hepa3pylIaio-
IIEro KOHTPOJISi © MOHUTOPHHT'A;

— C HMWTAlMOHHBIM MOJICIUPOBAHUEM 3a]ad
MPOYHOCTH MH)XEHEPHBIX CUCTEM;

— C WCIIOJIb30BAHHEM PUCK- OPUEHTHPOBAHHOTO
Noaxoaa K (POPMUPOBAHUIO U OIIpeeIeHuI0 TpeboBa-
Huit I1b.

AHanu3 aBapuUHHOCTH W TpaBMaTH3Ma Ha IPOU3-
BojctBax OIIO mokaseiBaer, yro Ooaee 70% Bcex
HapyIIeHUH, TOBJIEKIINX 32 COOOW aBapuH, CBSI3aHbI C
TeM, YTO pabOTHUKH MO0 HE 3HAIOT TPeOOBaHMH Oe3-
OMACHOCTH MO TEM WJIA MHBIM [IPUYKMHAM, JTHOO YMBbIIII-
JICHHO MX HApYILIAIOT, HE MPE/CTABIISISI BO3MOXKHBIX I10-
CJIEJICTBUH.

KpusucHasi cutyaius B SKOHOMHUKE YCYryossier
MOJIOXKEHNE B 00iacTH 0e30IacHOCTH Ha MPOHM3BOJ-
crBe. CokpallleHHe dKCIUTyaTallMOHHBIX 3aTpaT Ha pe-
MOHT o0OopynoBanus, dkcneptusy I1b, nmarHoctuky
TEXHUYECKUX YCTPOMCTB, OTpabOTaBIINX CBOM HOpMa-
TUBHBIH CPOK, OOyYeHHE MEpCOHaNa W Jp., HEraTHB-
HBIM 00pa3oM OyzeT OKa3bIBaThCsl Ha Oe3aBapHiHYIO
paboty npenmpustus [18].

QDyHKINOHUPOBAHUE CUCTEM MPOU3BOICTBEHHOTO
KOHTPOJIS OJIOKUTEIBHO BIUSIET Ha oOecrieueHne 6e3-
onacHOCTH. PykoBonuTenu npeanpusTuil JOIKHBL 110-
Jy4aTh OT CBOMX CITYy’KO JOCTOBEPHYIO WH(OPMAIHIO,
aHAIN3UPOBATh €€, NPUHUMAaTh COOTBETCTBYIOIIUE
MEpBI, HANPaBIATh B POCTEXHAI30p OTYETHI O PE3yIlb-
TaTax MPOM3BOJACTBEHHOrO0 KOHTpossi. B  oTuerax
JIOJDKHBI OBITH TIPEJICTABICHHBI:

— IU1aH MepompusTuii no odecredenuto [1b Ha
TEKYILLUN TOJT;

— pe3yJbTaThl NPOBEPOK CHIAMU DPAOOTHUKOB
MIPEANIPUATHS, KaKUM 00pa3oM YCTpaHEHbI BBISIBICH-
HBIE HapyIICHNUS;

— BBINIOJIHEHHUE NPEIBIAYIINX NPEANINCAaHUH Op-
raHoB PocTexHanzopa;

— BBINOJIHEHHE TUIAHA MEPOTIPHUATHH O JIOKaH-
3aIliM aBapU{ W JIMKBUAAIMN MX MTOCIEACTBHUM;

— uH(popManus 0 COCTOSIHUM 00OPYAOBAHUS U
paboudrx 1o OCBUAETENBCTBOBAHUIO, KOHTPOJIBHBIX UC-
MBITAHUH 00BEKTOB;

— OmnMcaHUe aBapuil M MHLIUACHTOB (€CIM OHU
HMENIN MECTO), aHaJIN3 NMPUYUH UX BO3HUKHOBEHUS U
MIPUHATHIX MeD;

— TIOATOTOBKA M aTTECTAllUs PYKOBOIHTEIECH,
CICIHANNCTOB U pabounx, 3aHATHIX Ha OI1O u ap.

AHanu3 nToroBoi ”HPOPMaKH MO3BOJISET PYKO-
BOJIUTENIO OOBEKTHBHO YBUIETH COCTOSIHUE €T B 00-
nacta I1b n mpu HEOOXOAMMOCTH TIPHUHSATH COOTBET-
CTBYIOIIIHIE MEPHI, 8 HHCIEKTOPCKOMY COCTaBY OLICHUTb
CTENIeHb pHCKa aBapuil Ha MPEANPUATUAX U, €CIU TI0-
TpeOyeTCsl, CKOPPEKTHPOBATh IJIaH PabOThI, ONTHMU-
3UpPOBaTh KOMIUIEKC MEPONPHATHH MO 00ecredeHnto
I1b.

BriBoj1bI.

Paccmotpens! npuunasl npobnem [1b Ha OIIO.
OtmedeHa ponb U cocrosiHue D0 Mpu NMPOBENEHUU
3I1b na OIIO.

Bo ucnonnenune nopyuenus IlpaBurenscrBa PO
ot 13.02.2018 NeAX-I19-771 PocrexHanzop opranuzo-
BBIBAET NPOBE/ICHNE BHEIUIAHOBBIX MPOBEPOK COOIIO-
JeHUsI 00s3aTeNIbHBIX TPeOOBAaHUH OpraHU3aLUsIMY,
UMEIOIIMMH JIMIEH3UH Ha TPOBEJICHHE SKCIIEPTU3BI
I1b. ITpoBepku mpoHayT ¢ MapTa 1o aexadps 2018r.

Ceropns, Kak HUKOT/Ia, Hy>KeH HOBBII JOKYMEHT
"OCHOBBI TOCyIapCTBEHHOM moauTUKH B cdhepe [15 Ha
Tepputopun PO" B 1enax nmpenoTBpameHus u ycTpa-
HEHHs CUCTEMHBIX IPUYHH, HETaTUBHO BJIUSIOMIMX HA
6e3onmacaocte OI1O. CHcTeMHBIE TPUYMHBI CETOIHS
pa3BopauMBarOTCs y Bcex Ha riasax u I1b mpespamia-
eTcsl Ha OTHEJIBbHBIX 00BEKTax B OECIPOMBINUICHHYIO
OMAaCHOCTb.

Pa3zBurne Bcerga comnpsKeHO C OINACHOCTSIMH.
3aBTpa HaM MOHAJOOWTCS COBCEM JIpyTas MmporpaMma
obOecrieueHust 6€30MacHOr0 CO3UAAHNS TEXHHUKO- COLIH-
ANBHBIX CHCTEM 0€3 TOTaJbHOU KOHKYpeHIUHU. ToIhKO
B OTOM CiIydae 0e30MacHO PUCKYIOT HACTOSIIIUM PaIu
Oymymiero.

Jng  pemeHus OTMEUYEHHBIX MpoOJIeM Malo
TOJIBKO JKeJaHHUs MpeICTaBUTEIeH NPOU3BOICTBEHHON
cephl U IKCIIEPTHOM AeATeIbHOCTH. B manHO# cuTya-
MM HEOOXOANMO NPUHSATHE MEp Ha rOCYy1apCTBEHHOM
YPOBHE.
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NPUMEHEHUE CUCTEMbI SHEPTETUYECKOI'O MOHUTOPUHT A VIS NOBBIIIEHUS
IOPEKTHUBHOCTHU SHEPT'OITIOTPEBJIEHUA HA TPEAIIPUATUAX MOJIOYHOU OTPACJIN
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Abstract

The article defines the place of energy monitoring in the structure of the enterprise and shows the relevance
of energy resources efficient use in milk processing enterprises. The goals and tasks that stand before the energy
management department are determined. The scheme of implementation and functioning of effective energy mon-

itoring system in dairy farms is offered.
AHHOTAN NS

B craTtpe OIIPEACIICHO MECTO SHCPICTUICCKOI0O MOHUTOPHUHIA B CTPYKTYPC NPCATIPUATUA U TTOKa3aHa aKTy-

IBHOCTB (P(PEKTUBHOTO HCIIOJIL30BAHHS YHEPTETUUECKUX PECYPCOB Ha MOJIOKOIIEpEepadaThIBAIOIIUX PENIPHS-
Tisix. OnpeniesieHbl e U 33a4i, KOTOPBIE CTOSIT TIepel] OTeNIOM 3HeproMeHekMenTa. [lpeanoxkena cxema
peanuzanuy 1 GyHKIMOHUPOBAHUS ACHCTBEHHOM CUCTEMBI SHEPTETHYECKOT0 MOHUTOPHHTA Ha MOJIOKoTiepepada-

THIBAOMIUX MPEANPUATHAX.

Keywords: baseline, dairy farms, dairy products, energy audit, energy balance, energy efficiency, energy
management, energy monitoring, food industry, forecasting, homogenization, milk processing enterprises, pas-

teurization.

KoaioueBble ciioBa: 6a30Bast JIMHUS, TOMOTEHH3AIMs, MOJIOKOTIEpEepa0aThIBAIOIUE TIPEIPHUSITHS, MOJIOYHbIE
MPOIYKTHl, MOHUTOPHHT, HAaCTEPH3aLUs, MMUIIEBas MPOMBIIUICHHOCTb, TPOTHO3NPOBAHUE, IHEPTETHIECKUH Oa-
JIaHC, SHEPT U, YHEPT0ayINT, SHEPIrOMEHEKMEHT, YHeprocoepexenne, 3h(HeKTHBHOCTb.

Brenenmne. IloBbiieHne suepreTudeckoi 3ddex-
TUBHOCTH - 3TO NPo0OIIeMa, Kacaromasics JI00BIX oTpac-
Jed W TEXHOJOTHMYECKHX mpoueccoB. I[lokazaremun
SHEPreTHUECKOM 3(PPEKTUBHOCTH - 3TO OJTHH U3 CAMBIX
00BEKTHUBHBIX HH/INKAaTOPOB, KOTOPHIE XapaKTePU3YIOT
HE TOJIBKO TEXHUYECKHUI YPOBEHb MPOU3BOJICTBA, HO U
ypOBEHb MeHemkMeHTa. [loaToMy BaxeH mepexoj OT
IIOKOMITIOHECHTHON 3KOHOMHUH OHEPIruu, OTACIBHBIX
TEXHHUYECKUX PELIeHNH K 00IIel cTpaTernu sHepreTH-
yeckoil dddexTuBHOCTH Ha 0a3e HCIMOIBL30BAHUS CO-
BPEMEHHBIX HAJIEXKHBIX CPEACTB U HHCTPYMEHTOB, IIPO-
(heccHOHATIFHOTO MOAX0/a K Pa3paboTKe U BHEAPEHHUIO
METOJIOB COBEPILICHCTBOBAHUSI DHEPreTHYECKOH 3¢-
CI)CKTI/IBHOCTI/I, BKJIIO4ass MOHHMTOPHUHI' M KOHTPOJIb,
ydeTa BCeX 3HAUUMBIX aCIEKTOB U B3aUMOCBs3EN U HH-
Terpanun TEXHOJIOTUH OHEPIreTUICCKOro MCEHECIK-
MEHTa.

OHepreTH4ecKnii MOHUTOPHHT SIBIISCTCS BaXKHON
COCTaBIIIOLIEH CHUCTEMBbI YIpPaBIEHUs MpoleccaMu
SHEPTONOTPEOICHNUS M PHEPTONPEOOpa3oBaHUs B MPO-
MbIIUIEHHOCTH. OH MO3BOJSIET OLIEHUTH JHEpPreTHue-
CKHE TIOTPEOHOCTH NMPOU3BOACTBA U OTACIBHBIX JJICK-
TPOIPUBOJOB, BO3MOXHOCTb CHUKEHUS SHEPromno-
TpeOJCHUS,,  TOBBIMICHUS  MPOU3BOIUTEIBHOCTH,

obecrnieueHus YHePro- U pecypcocoOepexeHust u chop-
MYJIMPOBATh PEKOMEH/IAINHU, KAKUMH MEpaMH MOXHO
JOCTHYB 3TUX dPPexToB [1].

Db GeKTUBHOCTD ASSTEIBHOCTH MPEIIPHITHS MO-
JIOYHOW OTpaciy ONpeNeNsieTcsl PsiioM OOBEKTUBHBIX
(aKTOpOB: ONTHUMAJBHBIM COYETAHHEM CIICIHaIN3a-
LIUH TIPENPHUATHS C PAlIMOHAIBHBIM €T0 pa3MelieHHeM
OTHOCHTEJILHO ChIPbEBBIX 30H M ITYHKTOB MOTPEOICHUS
MOJIOYHOH NMPOAYKINH; YPOBHEM TEXHHYECKOTO U TeX-
HOJIOTMYECKOTO O00ECHeyYeHus] IPOU3BOJCTBA; HAaJH-
YMeM WHHOBALMOHHBIX W pecypcocOeperarommx Tex-
HOJIOTHI; COCTOSHHEM DPa3paboTKH U BO3MOKHOCTBIO
BHEJ[PEHHSI CTPATErMYECKUX M TAKTHYECKUX MEpPOIpH-
SITUM LIEHOBOM MOJIUTUKH; BO3MOKHOCTHIO YCOBEPIIEH-
CTBOBAHUS CTPYKTYpBI NPOM3BOACTBA M OpraHU3aLUH
TpyJa; HaJUuIHeM BBICOKOKBAIH(DHUIMPOBAHHBIX Kajl-
poB. O600m1as1 BhIIEYKa3aHHBIE ()aAKTOPBI, MOXKHO BBI-
SIBUTh YETKYI0 3aBHCHMOCTb MEXIY HKOHOMHYECKUM
MIOTEHIIMAJIOM M YPOBHEM 3(Q(PEKTUBHOTO HCIIOJIb30BA-
HUSI IPOU3BOJICTBEHHOM MOIIHOCTH NPEANPHUSITHS.

Heas u 3agaum. llens paOOTHI - MOBEIIICHHE
ypoBHS 3 (HEKTHBHOCTH (HYHKIITMOHUPOBAHHS dHEPTE-
THYECKOTO MOHMTOPHHIA MOJIOKO3aBOIOB MyTEM IIPH-
MEHEHH HH()OPMaNMOHHO-aHATUTHIECKUX CPEICTB.
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Jns nocTmkeHus TOCTaBJICHHOM B paboTe LeiH, pe-
IICHBI CIIEAYIOIIUE 3a1a4H:

- 00OCHOBaHHWE MEIeCOOOPa3HOCTH IpPUMEHE-
HUS MHQOPMAITMOHHO-aHAJUTHUECKUX CPEACTB IS
MPOBEICHUS PHEPTETHUECKOTO MOHUTOPHHTA MOJIOKO-
nepepalaThIBaIOIINX PEIIPUITHI;

- OIpEleNeHWE OCHOBHBIX 3alad JHEPreTHUe-
CKOTO  MOHHTOPWHra  MOJIOKOIEpepadaThIBAIOIINX
MIpeaNPUATHIH;

- QopmupoBaHue HHGOPMALMOHHO-aHATUTHYE-
CKHUX CPE/ICTB, KOTOPbIE MOTYT IPUMEHATHLCS HA MpakK-
THUKE JUISl TIPOBE/ICHHS YHEPIreTHUECKOT0 MOHUTOPUHTa
MOJIOKOIIEpepadaThIBAIOIINX MPEAIPUSITHIA.

OcHOBHAas1 4YaCThb.

Jist 3pdexTuBHOTO HHEPTONOTPEOICHISI HEOOXO-
JIIMO BBITIOJIHEHHE, KAK MUHUMYM, OJTHOTO 00s13aTeb-
HOTO YCJIOBHUS - MOHHUTOPHHTA (HAaOIIOCHNS) ITOKa3a-
Teneit 3HeprodPpPpekTHBHOCTH.

MoHHUTOPHHT 00BeIUHACT B cebe TaKue BasKHEH-
mue GYHKIUM YIPaBICHUS Kak HAOJIOIeHHe, aHaNIun3,
OLIeHKa, mporHo3uposanue. [lo cBoeil cyTu oH sABIA-
€TCsI COCTaBHOI 4aCThiO HHPOPMAIIMOHHOTO 0becreye-
HUS TIpoLiecca YIPaBIICHHUS.

OCHOBHasl LieJIb SHEPreTHIECKOr0 MOHUTOPHHTA -
CIIOCOOCTBOBAaTh PYKOBOJCTBY HPENNPHUITHS B BBIpa-
00TKE ONTUMAJIBHBIX YIPABICHUECKHUX PEIICHUH U pa3-
paboTKe pekOMEHIANNH 0 MOBHIIICHHIO 3P PeKTHBHO-
CTH HCIIONb30BAaHHUS TOIUIMBHO-OHEPTETHYECKUX pe-
cypcoB (TOP) Ha mpenampustuy myTeM HpOBEICHUS
MOCTOSIHHOTO HAOJIFOJICHHSI M OLEHKH COCTOSIHUSI MO-
Tpebnenus TOP 1 ypoBHs UCIIONIb30BaHUA MOTEHIINATIA
9HEProcOepe eHNsl, NCTOYHHKOB MOTEPh M 00BEMOB
HepaIoHAIFHOIO Hcmonb3oBanus TOP mpousBon-
CTBEHHBIMH U BCTIOMOTATEIBEHBIMH TT0Ipa3IeICHUsIMHY,
TEXHOJIOTHYECKMMH TPOLECCAMHU U OTAENbHBIMH I10-
TpeOUTeNsIMH, PE3yNIbTaTOB BHEAPEHUSI SHEeprocoepe-
FaroIIUX MEPONPUATU.

K umcity oCHOBHBIX 33/1a4 9HEPTETHYECKOTO MO-
HUTOPHHI'a MOXKHO OTHECTH:

® MOHHTOPHWHT YPOBHS SHEpreTHyeckon apex-
TUBHOCTH TPEIIPHUSITHS UITH €T0 OTJEIIBHBIX CTPYKTYP-
HBIX TIO/Ipa3/IeNIeHNH;

e pAeHTHU(UKAIUS UCTOYHUKOB moTeph TOP u
OLICHKH BEJIMYMHBI 3THX MOTEPH;

e MOHHUTOPHHI pPacxoJ0BaHUS cpeacTB Ha TOP
B ce0ECTOMMOCTH MTPOLYKIINH;

® MOHUTOPUHI YPOBHS HCIIOJIb30BAaHHsI TOTEH-
I[Maj1a S3HeprocOeperKeHNsT KOMIIAHUM;

e MoHUTOpHHT Tapudos Ha TOP;

® MOHHUTOPUHI COOJIOJICHUS HOPM YJIEIBHOTO
notpebienust TOP Ha MPon3BOACTBO MPOAYKITUH;

® MOHHTOPUHI' CBOEBPEMEHHOCTH M KadecTBa
BBINIOJIHEHHSI TUIAHA peajn3alld MEPOIPHITHH 110
9HEProcOEpeEeHUI0 U TPOTPaMMBI dHeprocOepexKe-
HHUSL,

® MOHHTOPHHI pa3pabOTKH U / MM BBIIIOIHEHHS
KOPPEKTHPYIOIINX U NPEAYIPEIUTENbHBIX ICHCTBUIT 1
T.IL

Ilpu co3maHuM CUCTEMBI MOHHUTOPHHra 0co00e
BHUMaHHE JIOJDKHO YJEISITECSl TAKUM BaXKHBIM COCTaB-
JISIFOLIMM, KaK: OPTaHM3alHs PEryJsIPHbIX TOTOKOB UH-
dopManm U JTOKyMEHTOOOOpOTAa O MOTPEOIIIEMBIX
SHEPropecypcax OTICIbHBIX OOBEKTOB HPOMBIIIICH-
HBIX TIPEIIPUSITHH.

Bomnpoc cbopa napopmarun 06 00beKTe IHEPro-
MOHHUTOPHHIA, OCOOCHHO BaXXKHBIH NPH OTPAaHUICHHUIX

[0 KaNUTAJIBHBIM BJIOKCHHUSIM, TCXHUYCCKUM CpEI-
CTBaM U TPYAOBBIM 3aTpaTaM, UMeEET OOJBIIOE 3HAue-
HHUE TIPH PEIICHUH 3a]ad, CBSI3aHHBIX C ITOBBIIICHUEM
ypoBHS 3 (H)EKTUBHOCTHU UCTIOIE30BAHUS SHEPTOPECYP-
coB (OUDP). B cBs3u ¢ 3TM U1 IpOBeACHUS dPPek-
TUBHOTO cOOpa HH(opMaIuu 06 00BEKTEe IHEPTOMOHH-
TOpUHTA TIPEIaraeTcsl BEHIIOIHUTH JICKOMIIO3HIIUIO
00BEKTa JHCPrOMOHUTOPHHIA HAa OTACIbHBIC Olie-
MeHTHL. [loz amemerToM OyneM MOHUMATh OICHCTEMY
WIH YCTPOMCTBO, HA BXOJ] KOTOPOI'O MOCTYIAIOT, a Ha
BEIXOZIE OOpa3yIOTCS, COOTBETCTBEHHO, CHIPHEBEIC,
JHEPreTUYCCKUE M MPOIYKTOBBIC MOTOKH. B KadecTBe
JJIeMEHTa MOTYT OBITh NPHHSTH YCTaHOBKA, arperar
WJIH TPYIINa OJHOPOIHBIX YCTAHOBOK, arperaTtoB, OTHO-
cspecs K OCHOBHOM TEXHOJIOTUYECKON CXEME IPOU3-
BOJICTBA, a TAKXKE JIFOOBIC BCIIOMOTaTEIbHBIC MPOLIECCHI
1 YCTaHOBKH (CHCTEMa BEHTWILIUH, CHCTEMAa OTOILIe-
HUS1, BO3JYXOPACIPEACTUTEIbHAS CTAHIUS U T.1T.).

HcxonHoe MHOKECTBO 3JICMEHTOB MOXET OBITH
c(OPMHUPOBAHO PA3IMYHBIMU MyTSAMH. [lepBOHAYAIH-
HOE MHOKECTBO DJIEMEHTOB MOXET OBITh 00pa3oBaHO
Ha OCHOBE COCTABJICHHBIX CHHTETHYECKHX JHEprooda-
JIAHCOB TIPEIMPUATHS [0 BUAAM HCIIOIB3YEMBIX JHEp-
TOHOCHTEJIEH, 10 NEJeBOMY Ha3HA4YeHUIO MOTpedIe-
HUs, 10 o0bekTam [1,2,3].

IIpennaraercst GopMUPOBaTh BBHIXOJHOE MHOME-
CTBO 3JICMEHTOB C TAKHMH rpymnmnami [ 1, 4]: a) cucrema
3JIEKTPOCHA0KEHHUS; 0) CUCTeMa TEIIOCHAOXKCHHUS, B)
crcTeMa CHaOKEeHHS CHKATHIM BO3TyXOM H XOJIO/IOM; T)
cHCTEeMa OTOIUICHUS, BEHTUIAIIUU U KOHIUIIMOHAPOBA-
HUSI; J1) CHCTeMa BOJOCHA0XKEHUSI U KaHAJIHM3ALUH; €)
crcTeMa UCKYCCTBEHHOTO OCBEIICHUS; XK) 3aHUs U CO-
OPYXKCHHUS; C) CUCTEMbI y4eTa M KOHTPOJISI SHEProrno-
TpeOJIeHUS U TIpoUee.

Korza ncxoqHoe MHOKECTBO 3JIEMEHTOB 00pa3o-
BaHO, BO3HUKACT OYCHb BaXKHAS 3a/la4a OIpEICICHUS
NPUOPUTETHOCTH 0OBEKTOB IHEPTETHUSCKOTO MOHHUTO-
punra. CoriiacHO peKOMEHAAIUSAM MEKIYHApOIHOTO
crargapta ISO 50001: 2011 u metoauk [2, 5] npuopu-
TETHOCTh OOBEKTOB MOHHTOPWHTA YCTaHABIMBACTCS
UCXOJIl U3 JHEPrOEMKOCTH 3JIeMEeHTa (OIpeaesiaeTCs
HamOoIlee SHEProeMKUil OOBEKT, B HEM - HamOoiee
SHEPrOEMKHI yJacTOK, B KOTOPOM HaXOJHUTCS Hanbo-
Jiee JHeproeMkas ycraHoBKa). OJHAKO NPHHAIICHK-
HOCTh YCTAHOBKH K YHEPTOSMKOM JTAJIEKO HE BCET/a 5B-
JISETCSA TOCTATOYHBIM YCIOBHEM TOTO, YTOOBI JaHHBIN
3JIEMEHT OBLI PEIMETOM MOHHUTOPHHTA B IIEPBYIO OUe-
penb (paHbllle APYTHX 3JIEMEHTOB, MEHEE IYHEPrOeM-
KHX).

CerojiHs pelicHne 3aaqd BBIOOpa MPHOPUTETHO-
CTH OOBEKTOB YHEPreTHYECKOr0O MOHHUTOPHHIA, B OC-
HOBHOM, 3aKJIOYaeTCs B OINpPEICICHUN Haubolee Cy-
[IECTBEHHOI'0 3JICMEHTa, HO HE B COCTABJIICHHH BCEX
AJIEMEHTOB IO CTEIICHH TpeanodTeHus. [loatomy, s
perieHns 3Toi 3aaauu B [6] mpemiaraeTcsl UCTIOIb30-
BaTh METO]I aHAJIM3a UEPAPXUIL.

Wudopmanus, HoaydeHHast B Pe3ybTaTe HEpre-
TUYECKOTO MOHHTOPHWHTA, CITY)KUT 0a3oil Iuis paspa-
00TKH, 00OCHOBAHUSI M MPUHSATHS CHCTEMBI YIIPABJICH-
YECKMX PEIICHHH, O00ECHCUNBAIOIINX ITOBBIIICHUE
ypoBHsi DUDP. Yposens DMOP 3aBuCUT OT MHOXKECTBA
(akTOpoB, NEHCTBHE KOTOPBIX OOYCIOBICHO CyIile-
CTBYIOIIMMHU OPraHU3allMOHHBIMH, TCXHUYCCKHMHU H
TEXHOJIOTHIECKAMH YCIOBHAMH MIPOU3BOICTBA. Hamm-
YHE CIIOKHBIX B3aUMOCBSI3¢H MKy IIPOU3BOJCTBOM U
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9HEPreTUYECKUM XO35SHCTBOM BBI3BIBAET HEOOXOIH-
MOCTh KOMIUIEKCHOTO (BCECTOPOHHEIr0) aHamu3a 3¢-
(heKTHBHOCTH UCIIOJIB30BaHHS SJHEPTOPECYPCOB.

Iocne mpoBeneHust coopa HEOOXOAMMOIT HHPOP-
Marmu 00 00beKTe YHEPTOMOHUTOPHHTa HEOOXO0AUMO
npoBecTH ee 00paboTKy M aHanu3. B cnenmanusupo-
BaHHOM JIUTEPAType 3a/1a4 aHaIKM3a PACCMOTPEHBI 0~
CTaTOYHO Y3KO. AHanu3 uHpopMamuu 00 o0beKTe
JHEPrOMOHUTOPHUHIA IOJKEH MPOBOUTHCS B TIOCIEI0-
BaTEJIBbHOCTH, COOTBETCTBYIOIEH JIOTUKE PELICHUS 110~
CTaBJICHHOM 3aaul. AHaINU3 JOJDKEH POBOIUTHCS 110
CJICTYIOLIMM HaIpaBJICHHUSM:

- aHanu3 (AKTUYECKMX HOPM YAENBHOIO II0-
TpeOJICHUS SHEPTOPECYPCOB;

- ONpelelicHHE W aHaIW3 OCHOBHBIX JHEPro-
9KOHOMHYECKHX ITOKa3aTeNel IpepHusIThs;

- ONpelelicHWE W aHalWu3 BEJIMYMHBI MOTEHIIU-
ajia SHepProcOepeKeHus;

- aHanmu3 QaKTopoB, BIUIOMKX Ha DMDP;

- aHauW3 JUHAMHMKH M JOCTUTHYTOI'O YPOBHS
6)41C)

- aHaIW3 BapUaHTOB oOecHedYeHHs IPOMBIII-
JICHHOTO MPEAIPUSTHS JHEPropecypcaMu C Y4eToM
(MHAHCOBBIX, SHEPIeTHYECKUX H IKOJIOTHYECKHUX KPH-
TEpUEB;

- aHaIU3 TEXHHYECKHX WU SKOHOMHYECKHX pe-
3yJIbTAaTOB, IOCTUI'HYTHIX 3a cUeT noBbienus SVOP.

CTpyKTypa cHCTEeMbl JHEpreTH4ecKOro MOHH-
TOPHUHTA.

[Ipemnaraercs MPUMEHATh CHCTEMY DHEpreTnde-
CKOTO MOHHTOPHHIA, UMEIOIIYIO CTPYKTYpY, KOTOpas
OXBAaTHIBACT Pa3HbIC YPOBHH IIPOMBILIJIEHHOI'O IMpPEJ-
npusitus (cMm. Puc. 1). PaccmarpuBare 1aHHyI0 cxemy
clieqyeT B IopsiaKe CHU3Y BBepX. [Ipennaraercs paszae-
JISITh CUCTEMY SHEPTeTHYECKOT0 MOHUTOPUHIA Ha TPU
MOACHCTEMBI: IIOJCHCTEMa M3MEpeHus M cOopa maH-
HBIX, TI0JICUCTEMA JIOKaJIbHOTO MOHUTOPHHIA U MOJICH-
cTeMy 0O0pabOTKH JaHHBIX.

CucremMa MoH HTOpHHIA

[oacnerema 06padoTKN TaHHBIX
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I - oamuuku; UII - usmepumenvruvle npubopel, C - cuemuuxu, [ok. - doxymenmayusi,
BHJICII - 6asa neobpabomannwix oannwix cmpykmyphwix noopazoenenuti; bOJII - 6aza obpabomannvix
OaHHBIX NPEONPUAUSL
Pucynox 1 - Cmpykmypa cucmemvl 3Hepeemuyeckoeo moHumoputrea Paccmompum noocucmemy uzmepenus u
cbopa oannvix. OHa oxeamvleaem 00beKMbl IHEP2EMUUECKO20 MOHUTNOPUH2A, KOMOPLIMU MO2YM Obimb
omaoenvHble IHepeoeMKUe YCMAHOBKY, azpe2ambl, Yyexu NPeOnpuamus Uiy CUCIeMmsl (Cucmembvl 6eHMUIAYUU,
omonnenust, meniochabocenus u op.). Ha yposne oannoil noocucmemul ocywecmensemcst coop ungopmayuu oo
00beKmax dHep2emuecKko20 MOHUMOPUHea (NpoeKmusie OaHHble, YCHAHOB8NIEHHA MOWHOCb U OP.),
ocyujecmensaemcs yuem nompeOieHHbIX IHEP2OPECyYPCOs, USMepeHUs noKazamenel ux Kayecmsd, a maxice
napamempos, 6Iusowux Ha nompeobaeHue dMux pecypcos (00vem 8binycKaemol npooyKyuu, no2ooHble
napamempul, Kauecmeo coipvsi U 0p.).

IMoncucrema JOKIFHOIO MOHHUTOPUHrA BKIIIO-
yaeT B ceds NMPOMBINUICHHYI0 0a3y HeoOpabOTaHHBIX
JIaHHBIX, B KOTOPOH COJiepKaTcs IaHHbIE, N3MEPEHHBIE
1 coOpaHHbIe N3 00BEKTOB MOHUTOPHHTA, Y3€JI KOHCO-
JHUAAIMU U NIepeliayi JaHHbIX, a TaKXKe IIePCOHAN OT-
BETCTBEHHBIN 3a cOOp 3TOW MH(pOpMAIUU U ee Tepe-
Jlady Ha BEICIIYI0 moxacucteMmy. Ilepemaua mHpOpMa-
IIMA MOXXET OCYLIECTBISATECSH KaKk aBTOMAaTHYECKH

4yepe3 MHTEPHET U CHCTEMBI YIpaBJIeHUs 0a3aMu JaH-
HBIX, TaK U OTBETCTBEHHBIM IEPCOHAJIOM B 3aBUCUMO-
CTH OT (DMHAHCOBBIX BO3MOXKHOCTEH MPEIIPUATHUS.
HeobOxomuMocTs y37la KOHCONMAAUU M IEpeaadd
MPEeIyCMAaTPUBACTCS OTPAaHMUYEHHOCTBIO  Iepenadu
BCEX JIaHHBIX B aBTOMaTHYECKOM peknMe. ABTOMATH-
3UPOBAaHHBIC CUCTEMBI YIPABICHUS U yUeTa SHEPTeTH-
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YECKHX PECYPCOB MOTYT O0OECHEYUTh TOJBKO aBTOMa-
THU3UPOBAHHYIO NEpefavy YYTCHHON 3HEPIHH, HO IS
MPOBEICHUSI YHEPTeTUYECKOr0 MOHHTOPHHTA W aHa-
1132 Hy>KHO NIPOBOAWNTH HAONIOACHUS U APYTHX Iapa-
METPOB.

Oco0y10 poik B CHCTEME SHEPTETHISCKOTO MOHH-
TOPHHTa WrpaeT IMoJacHcTeMa OOpabOTKH JaHHBIX.
BaxHO mocCiie OCYIIECTBIECHUS] M3MEPEHUH NPOBECTH
KaueCTBEHHBIH aHaJIN3 JaHHBIX, UHAYE 3TO MOXKET IPH-
BECTH K NpUHATHIO ommbo4Horo pemenus. [Toacu-
cTeMa BKJIIOYaeT B ce0s y3ed aHain3a JAaHHbIX; y3el
MOJICTIMPOBaHMUs, MPOTHO32 M HOPMHUPOBAHUS; Yy3€i
MPUMEHEHHUs IPOrpaMMHOTO obecrieueHus; yzen Gop-
MHPOBaHHSA PE3yIbTATOB U BHIBOJIOB.

B y3ne aHann3a JaHHBIX IPOBOAWTCS MEPBUYHAS
cTaTucTHYecKas 00padoTKa TaHHBIX, IIPU STOM IIPHMe-
HSIOTCSI METOJBI BBITIOJIHSEMBIE C TIOMOINBIO, HAIPH-
Mep, MS Excel. Takxke 00paboTKa JaHHBIX MOXET IIPO-
WCXOAMTH B y3JIe¢ MPUMEHEHHsI CIIEIHAIN3UPOBAHHOTO
MPOTPaMMHOI0 00ECHIEYCHUs], TAK)KE B CHIELUAT3HPO-
BaHHBIX MPOTrpaMMax Takux Kak Statistica, RStudio u
Ip. B y3ne monenupoBaHusi, MPOrHO3a ¥ HOPMUPOBA-
HHSI TIPOUCXOJSIT OJHOMMEHHBIE MPOLECCH C Y4ETOM
MapaMeTpoB M JaHHBIX O0ECHEYCHHBIX IMOACHUCTEMOM
M3MepeHusl U cOopa AaHHBIX. To ecTh B JaHHOM Y3Ie
MPOUCXOINUT (haKTHIECKH OCTPOSHHE 0a30BOI JIMHNHT
sHepromorpebnenus npeanpuarus. IIpomeccer naH-
HOTO y3J1a MOTYT BBIIOJHATHCS CIIEIHAIN3HPOBAHHBIM
MpOTPaMMHBIM oOecrieueHreM TakuM Kak Matlab,
Statistica, "R" u ap. B y3ne ¢popmupoBanus pesysbra-
TOB M BBIBOJIOB MPOUCXOJHUT 3aBEPLIAOIIAS CTaJIHS.
Ocyiectisercss cpaBHeHHE (AKTUYECKHX PacXo0B
9HEPropecypcoB ¢ HOPMHUPYEMBIMU HJIH POTHO3UpYe-
MBIMH, aHaJM3, ONpPENEJICHHUE IOTPELIHOCTH, OIIEHKa
MOTEHIMaj1a dHeprocoepexeHns: 1 GOPMUPOBAHUE BbI-
BOJIOB. Pe3ysbTaTsl 00pabOTaHHBIX JaHHBIX U BBIBOZBI
HAaIpaBJIAIOTCS B CHCTEMY IIPUHATHSA PEIICHUH U B 6a3y
00pabOTaHHBIX JaHHBIX.

K OCHOBHBIM 3Tamam 3HEPreTHYECKOr0 MOHHTO-
puHra orocsres|7]:

1. TlpenBapurenbHeld aymutT. OOmue 1eTH
Npe/IBapUTEIBHOTO ayAnuTa CIEAYIONINe: ONpPEACIUTh
00BEKTHl MOHUTOPHHI'A, YUUTHIBASI €KET0IHOE MOTPED-
JICHUE U BEPOSITHOE, 110 HAIIEMY MHEHHIO, KOJIMYECTBO
COKOHOMJICHHOW YHEPTHH; OTIPEICTUTh LIEHTPBI AJIsI Op-
TaHU3alMH y4eTa U OTBETCTBEHHBIX 33 SHEPro3aTpaThl;
OLICHHUTH OOIIYI0 CTOMMOCTh CHCTEMBI, BKIIFOUas CUET-
YHMKH, BO3MOKHO KOMITBIOTEPHOE 00eCIIeYeHIE U Yello-
BEYECKHE PECYPCHI.

2. H3mepenue moTpeOICHUS SJHEPIrOPECYPCOB.

3. Bribop napameTpoB, ¢ KOTOPBEIMHU OyZET COTIO-
CTaBJIATHCS SHepronoTpedineHre. OCHOBHbIE (haKTOPHI,
OT KOTOPBIX 3aBUCHUT MOTPEOJICHHE SHEPTHH, MOXKHO
CTPYIIIIHPOBAThH CIETYIONIAM 00pa3oM: BEIXOJ / BXOJ
(mponykuus, CBIpBE); Yackl paboTHI; TeMIlepaTrypa
(mpoxaykTa, OKpyKaromiei cpenbl); Apyrue (comepixka-
HUE BJIaTH, CKJIAN).

4. Coop u BBOA naHHBIX. OCHOBHBIC BUBI JaH-
HBIX, KOTOpBIE 00BIYHO HY>KHO COOMpATh, CIEAyIOIIHE:
BCE IOKa3aHMs CYETYMKOB; JaHHBIE O BBITYyCKE IIPO-
JOYKIUH; OKpYJKarollas TeMIlepaTrypa, JONOJIHUTENb-
Hble JaHHble. J[OJDKHBI COOMpaThCs ITOKa3aHUsl BCEX

CUETUYHMKOB U BCE IIPOM3BOACTBEHHBIC MapameTpsl. [lo-
MIOJTHUTEIBHO MOXKET MOTPeOOBATHCS PErUCTpaLus
TEMIIEpaTyphl BO3AyXa U BpeMs pabOThI KPYIHBIX I10-
TpeOuTeneil (BeHTUIATOPOB, OBUTATENEH, CYIINIOK H
T.0.).

5. AHanu3 DaHHBIX U yCTaHOBKA IIEJEBBIX Mapa-
MeTpoB. OCHOBHBIE 3aJaull, KOTOPBIC JOJDKHBI OBITh
peLIeHbl, YTOOBI MepeiTH K CTaAUU MOJYYEeHUs] OT4e-
TOB B PaMKax YHEPreTHUECKOr0 MOHUTOPUHTA, CIEdy-
IOIIMEe: aHAIMU3 BXOJAHBIX MOKa3aHUN CYETYMKOB; pac-
YeT peajbHOro MOTPEOJICHUs; KOPPEISIIMOHHBIN aHa-
IM3  MEXAy ~ NOTpebJeHWeM M IeJIeBBIMHU
MIEPEMEHHBIMH; PACUeT OTKIOHEHUS MEXIy PEalbHBIM
1 IIEJIEBBIM NOTPEOICHNEM; XPaHEHUE JaHHBIX 32 JIIH-
TEJIBHBIM MEPUOA BPEMEHHU U BBIPAOOTKH IETIEBBIX
MOKa3aTesel U aHanu3a TPEHAA.

Jlisi MOJOYHOH IPOMBIIUICHHOCTH XapaKTepHO
TO, YTO AJIEKTPHUECKAs U TEIUIOBAst SHEPTHUs HOTPEOIA-
10TCs1 ofHOBpeMeHHO([8,9]. ITpu 3ToM 311eKTpO3HEPTHI0
MOJTy4aroT OT ceTel 3HeprocHabkaromux KOMIIaHui, a
TEIUIOBAast YHEPTHUS - IPOU3BOJUTCA COOCTBEHHBIMHU KO-
TesnbHBIMU. [IpakTHYecKn OTCYTCTBYIOIIAS, HA TaHHBIN
MOMEHT, KOHKYPEHIIUs Cpely TeHePUPYIOIIHX U SHep-
rOpacrpeneTUTeIbHBIX KOMITAHUH IPUBOAUT K OTCYT-
CTBHIO MOTHBAIIMU B COKPAIIEHUH 3aTPaT MPU IPOU3-
BOJICTBE, TPAHCIIOPTUPOBKE M MOCTABKE 3JIEKTPOIHEP-
'MW KOHEYHBIM MOTPEOUTEISIM, BBI3BIBAET MOCTOSHHBIN
POCT IIEH Ha SHEPTOHOCUTEIH JUIS KOHEUHBIX MTOTPEeOH-
TeNne W HEraTUBHO CKAa3bIBAETCS Ha CEOECTOMMOCTH
MIPOAYKIIUH.

VYaensHOE TOTpebieHHE SHEPruu (KOJIUYECTBO
UCIIOJb30BAaHHOW 3HEPrMM Ha IPOU3BOJCTBO OJHOM
TOHHBI MIepepabOTaHHOTO MOJIOKA) OTIMYAeTCA B 3HA-
YUTEJILHOM MEpE CPEU Pa3IMUHBbIX IPEANIPUATHH U 3a-
BUCHUT OT aCCOPTUMEHTa MPOAYKIHH, 3arpy>KEHHOCTH
npeanpusaTis, 3P(OEeKTUBHOCTH HCHOIB3yeMOro 000-
PYZOBAaHUS U €ro TEXHUYECKOTO COCTOsIHMS. B mpons-
BOJICTBEHHBIX 3aTpaTax MOJIOKO3aBOJIOB YKPaWHBI pac-
XOJbl Ha ’Hepropecypcsl coctaBistor 10%, a B ctpa-
nax-uiaeHax EC Tosisko 0,8-2%][10].

[TpoGiema akKyMyJsIIIMM XOJOAa HA MpEAIpHUs-
THSIX MOJIOKOIIepepadaThIBalolleil oTpaciu nproope-
TaeT 0CO0YI0 aKTyaJllbHOCTh B YCIIOBHSAX 3HAYHUTEIb-
HOTI'0 pocTa CTOMMOCTH 3HeproHocurenei. [Ipennpus-
TSI MOJIOYHOM NPOMBIIIIEHHOCTH OTJIMYAIOTCS KpaiiHe
HEPaBHOMEPHBIM TI'paUKOM SHEPTONOTPEOICHUS IS
TIPOM3BO/ICTBA NCKYCCTBEHHOT'O XOJI0Aa. DTO OOBSCHS-
eTcsl ITUKOBBIM IOTPEOJICHWEM XOJIoAa JUIsi CHCTEM
OXJIQXKIEHHs] «JIeITHON BOJBD) Ha MacTEPHU3aTOPhI MO-
JIOKa, KOTOPOE, KaK MPaBUJIO, COBINAAAET C CyTOUHBIMU
«IUKaMM) YHEPrONOTPEOICHUS.

YMeHbIIIeHne MTUKOBOTO 3HEProNoTpeOIeHsT Ha
MIPOU3BOJICTBO XOJIOJIA MJIHM MEPEHOCA «ITUKOBY Ha Cy-
TOYHBIE IEPHOJIBI YMEPEHHOTO YHEPronoTpedaeHuns (3a
CYeT HAKOIUICHHS JIbJa B TEPHOABl MHHHMAIBLHOTO
SHEProNOTPEOICHNS) SIBISETCS MEPCIEKTUBHBIM METO-
JIOM ONTHMU3AIHH IPa(UKOB YHEPTOTIOTPEOTICHHS, YTO
MIPUBOJINT K CYIIECTBEHHOMY CHIDKEHHIO 3aTpat [11].

BruiBoabI.

1. OCHOBHBIMHU IyTSIMH HOBBIIICHHS YHEPIETH-
4ecKkoW 3((PEKTUBHOCTH HCIIOJIBL30BAHHUS PECYpPCOB B
MOJIOYHOH OTPAaciii OOBEKTHBHO SIBJISIOTCS: SKOHOMUS
BCEX BUJIOB PECYPCOB; HOPMUPOBAHHE UCIOIb30BAHNUS
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BCEX MaTEPHANBHBIX, B T. 4. H SJHEPTETHUECKHX, PECYP-
COB; PALIOHATIBHOE HCIIOIB30BAHNE IPOU3BOACTBEH-
HBIX PECYPCOB; PaCIIMPEHUE NIPAKTUKU IPUMEHEHUS B
MOJIOYHOH OTpaciy HETPAJUIMOHHBIX BO30OHOBIISC-
MBIX HCTOYHHKOB SHEPTHH; pa3paboTKa M BHEAPCHUC
CHCTEMBI MaTepHAILHOTO CTUMYJIHPOBAHUS 32 dPdeK-
THUBHOE UCIIOJIb30BAaHHE PECYPCOB.

2. OmpezeneHo NOHATHE YHEPreTHYECKOTO Me-
HEJDKMEHTa M €r0 MECTO U LIEJb B CJIOXKHBIX SHEPreTH-
4yecKkux cucremax. JlokazaHo, 4to mist 3(pPEeKTHBHOTO
(yHKIIMOHMPOBAHUS MEXaHW3Ma OLEHKH 3((EKTHBHO-
CTH YINpaBJEHUsI SHEProcOeperKeHNEM Ha MOJIOKO3a-
BOJIe HEOOXO0IMMO (OPMHUPOBAaHUE HH(POPMAIIHOHHOTO
ofOecreuyeHuss 3TOro MexaHumsma. It 3Toro HeoOXo-
JuMa HHGOPMAIWs, XapaKTepH3ylollas: BXOIHBIE U
BBIXO/IHBIE TTApPaMETPhI, OTPAXKAOIINE 00BEM, COCTaB,
CBOMCTBA, B3aMMOJCWCTBHS W HAIIPaBICHHUS MaTEpH-
IBHO-YHEPTEeTHYECKUX IOTOKOB; TEXHHYECKHE WIIN
KOHCTPYKTHUBHBIC TMapaMETPbl U CXEMbI B3aI/IMO[[eI\/II-
CTBHSI OTACNBHBIX 00BEKTOB (motpedutenein TOP) u
MOZICUCTEM DHEProX03sicTBa MOJIOKONepepadaThIBato-
mero mnpeanpuATua; peKUMHO-TCXHOJIOTUICCKUEC I1a-
paMeTpbl OTACIIBHLIX IMPOLECCOB, MPOUCXOAANIUX Ha
00BEKTax PHEProx03siCTBA; TEXHUKO-IKOHOMHIECKNE
MapaMeTpsl, OTPaXKAIOIINE PEe3yIbTaThl XO3SHCTBEH-
HOM JEATENIHHOCTH Ha pa3sHbIX YPOBHIX Hepapxuye-
CKOH CTPYKTYpHI YHpaBJICHHS MOJIOKOIepepabdaTbiBa-
IOIINM MPEATIPUATHEM.

3. PaccmoTpena cTpyKTypHas cxema SHEpreTH-
YEeCKOr0 MOHUTOPHHTIA, JI0Ka3aHa ero He00X0JUMOCTh
U HEOTACIHUMOCTb OT CUCTEMBI DHEPICTUYECKOI'0 ME-
HCIKMCHTA. M3n0xeHBl OCHOBHBIE MIPUHIMUIIBI €TO pe-
aJIn3alluu U (byHKI_[I/IOHI/IpOBaHI/IH B YCJIOBUAX CIIOKHBIX
SHEPTOEMKHUX CHCTEM.
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Abstract

The Contents and property hummock is studding. It’s determined distribution quantity and size ice piece,
density snow-ice material. Information it is necessary for efforts calculation on worker organ. Weight stuff in
hummock for lake on the average equal 913 mm, density 514 kg/m3, snow share 54%. Productivity machine on
material equal 7000 t/h.

AHHOTAIHSA

M3ydenHsl BOMPOCH JIeJIOBOTO MOKpoBa o3epa baiikan un pexu Bonra. OnpeneneHsl KOJIUIECTBO U pa3Mephl
KYCKOB JIbJia, INIOTHOCTh CHEYXKHO-JICIOBOI'O MaT€pHraa. llaHa IIPOU3BOAUTCIIBHOCTh MAIIUHBI-TJIAHUPOBIIIHUKA.

Keywords: hummock, ice floe, size, density, cleaning, productivity.
KiroueBble cjioBa: TOPOC, JIbIUHBI, PA3MEPbI, INIOTHOCTH, OYUCTKA, ITPOU3BOAUTCIIBHOCTD.

BBegenne MepeMelleHus] TPy30B U MacCaXUpPOB CYIOB Ha BO3-
Ha ManoHaceneHHbIX TEpPUTOPUSX BEUHON Mep3-  AyLIHON nmonyiike. OHaKO, UCIOIB30BAHUE X B 3UM-
JIOTBI TIOCEJICHHS JIFOJICH PacIoararoTcs 1Mo OeperaM  Hee BPEMs CTAHOBUTCS TCXHUYECKHA HEBO3MOXKHBIM H3-
pek u o3ep. IIpobieMa TpaHCIIOPTHOTO COOOIICHUS HA 32 CHEXKHBIX HAHOCOB U 00pa30BaHUs TOPOCOB HA JIC/I0-
HUX MOJET OBITh pEIlicHa 3a CYET UCIOIB30BaHUs JIsI  BOM IHOKpPOBE pek u o3ep. [Ipokianka TpaHCHOPTHBIX
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KOMMYHHUKAIMI B ceBepHBIX parionax Cubupu u Jlaib-
Hero Boctoka Poccum siBnsiercs crpaTeruueckoit 3aaa-
yell pa3BUTHS U OCBOEHUS CEBEPHBIX TEPPUTOpUIL, U
OHa MMeeT OOJBIIOE COIHMATBHOE W HKOHOMHUYECKOE
3Ha4YeHHe. JTa MpOOJIEMBbI aKTyalbHA W JUIA IIEJIOTO
psina OpyTUX TEPPUTOPUI U CTpaH 3eMIIH.

Jnst pa3paboTKH KOHCTPYKTHBHBIX I1apaMeTpOB
pabovnx OpraHOB MallWH — IUIAHWPOBIIMKOB, HEO0XO-
JVIMBI TaHHBIE TI0 CTPYKTYPE U CBOHCTBaM TOPOCOBBIX
3aCHEKECHHBIX 00pa30BaHMUi Ha JIEJOBOM IMOKPOBE BO-
noemoB. [lomydeHue 3THX IaHHBIX M SBWJIOCH LIENIBIO
JTAHHOTO MCCIIEIOBAHUSL.

JKcnepuMeHTAJbHAA YaCTh

B suBape 2016 roma BBIMOJHEHO HCCIICIOBAHHE
3aCHEKECHHBIX YIaCTKOB TOPOCOB HA JIbJIy FO’KHOH Ha-
ctu o3epa baitkan n mpay KyiiOsmmeBckoro Bogoxpa-
HImma peku Bonra (mocenok Aroxssrii r. TonesaTTH).

TonmmHa CHE)XHOTO NOKPOBA Ha by COCTABISIIA
Ha M3YYEHHBIX ydacTKax cooTBeTcTBeHHO 0,15-0,3 m u
0,1-0,25 M. Bricota TopocoB Ha o3epe gocturaia 1,3-
1,6 M, Ha peke 0,9-1,1 m.

g onpeneneHus cocraBa U CBOMCTB TOPOCOB U
TUIOTHOCTH KOMIIOHEHTOB 4acTel TOpoca BBINOJHEHA
pa3bopka ygacTKoB TOpocoB romanbio 200200 cm.

Kycku, BmMep3mmecs B JieI0OBbIH TOKPOB, CPE3an
110 MJIOCKOCTH JHEBHOM NMOBEPXHOCTU MEXAHUYECKOU
nuiod. g ompenenaeHusl IVIOTHOCTH CHEXHO-JIENO-
BBIX MacC Ha y94acTKE TOPOCa C MOMOIIBIO IIMIHHAPH-
geckoro otdopHuKa (Oypa) muamerpom 100 MM oTOH-
paMCch KepHHBI IO Bcel BeIcoTe B 20 TOUKaX ydacTka.
KepHBbI BBIKIIaABIBAINCH HA MOJIOTHE U B3BEIIMBAJINCH
C TOYHOCTBIO £ 5 1. O0BeM MaTepuana KEpHOB Olpe/ie-
T 00MepOM ¢ TOYHOCTBIO + 0,5 cM. OOBeM OTeNb-
HBIX KYCKOB IIpH pa300OpKe Topoca OLEHWBAIIM MOTPy-
KEeHUEeM B Boay ¢ Temneparypoit 0 °C nmo oobemMy BbI-
TEKIIEH BOJBI.

O6cy:kneHne pe3ybTaToOB

OO6Mep KyCKOB JIbJIa B TOPOCAX IOKa3al, 9YTO OHU
HUMEIOT IIPHMEPHO OJMHAKOBYIO TOJIIUHY PABHYIO IS
o3epa B MecTe oomepa 14+1,5 cM, a gt 8+1 cm. Bepo-
SITHO, 3TO COOTBETCTBYET CPEIHEH TOJIIMHE JIETOBOTO
MIOKPOBA Ha IaHHBIX BOAOEMax Iepel] pOpMHUPOBAHIEM
Ha HUX ITIOKpOBa IpH JiegocTase. PopMUpOBaHUE TOPO-
COB IIPOXOWJIO HAJBUKKOMU JIEJJOBBIX II0JIEH BETPOBBIM
IIOTOKOM Ha HpI/I6pe)KHbIe IIOJIOCHI C BBIAABJIMBAaHHUEM
00pa3yroIuxcs 00JIOMKOB JIbJIa 10 JHHUASM KOHTaKTa
OTrOHKO# OT Oepera BOJIHON BOBL.

JlaHHBIE 110 pa300pKe KyCKOB JIbAA B TOPOCAX IPH-
BEZICHBI B Ta0muIe.

BricoTa KonmuecTBo KyckoB (10T.) ¢ pazmMepoM (IIMpUHA X AJMHA), CM
HanmenoBanue
BOZOEM TOPOCOB, | < 10 | 10x (10 20) 15% (o120 1o | 20x (ot 60 mo | Gomee 20 x Goiyee
cM 60) 80) 80
80-146 67 240 12 16 2
. 80-140 85 315 16 13 1
Baiikan cpenes
110 76 273 14 14,5 15
60-90 54 365 11 4 -
70-110 80 341 14 6 -
Boara
R 353 12,5 5 -

Kak BugHO M3 TaOMUIB], OOIBINAS YaCTh JIbAHHBI
B TOpOCce UMeeT pa3Mephl: Ha o3epe 10x15%15 cM, Ha
peke 8x10x15 cm.

B mporecce miuaHMPOBKM B3aUMOICHCTBHUE dJie-
MEHTOB pabouero opraHa IJIAHUPOBIIHUKA (PE3I0B,
IITHEKa, JIOMaTOK MeTaTels U Jp.) CO CHEXXHO-JIeIOBOMH
Maccoil Topoca 3aBHCHT OT MHOXKECTBa IEPEMEHHBIX
(haxTOpOB, BIMSAIONIMX HA YCIOBUS B3aUMOJICHCTBUS
PEXKYIIEro opraHa ¢ paspabaTbIBaeMol, B 3HAUUTEIb-
HOM Mepe OJOKMpOBaHHOM cpenoil. JlaHHBIE H3MeHe-
HUSL YCIIOBUH JIOJDKHBI YYUTBIBAaThCS NPU pa3paboTKe
KOHCTPYKTHBHBIX ITapaMeTPOB IIHEKOBOH (hpe3bl U BbI-
Oope pexuma eii paboThl.

Jlen, xak METKOKPUCTAJUIMIECKUN MaTepHal, Xa-
paKTepU3yeTcsl CIEAYIONIMMU TPOYHOCTHBIMU CBOM-
CTBAaMU: CONPOTHBIIEHHE pa3faBiauBaHuio 25 MH/M?,
paspeisy 1,1 MH/M2, cpesy 0,57 MH/m?.,

OHeprus akTHBALWH JIbaa Aedopmarun (Wi Me-
XaHWYECKOH penakcaryu) paBHa 47,9-89,2 KJTx [1, 2].

CHer, no nanusiM Kynenosa B.®. [3], B 3aBucu-
MOCTH OT MEXaHMYECKOrO BO3ACUCTBHS Ha HEro Je-

JUTCS HA BUABI: IICTUHHBIN, 00BATOBaHHEIN 1 00pabo-
TaHHBIN peareHTaMu. L{enMHHBIN JiesKasblii CHET UMeeT
HachimHyr0 Maccy ~ 250 kr/m3. Tlpenen npodHocTH
cHera nipu munyc 3 °C pasen 2 MIla. O1o Ha nopsaok
MEHBIIIE YeM Y ITba.

HccnenoBanue MOCIONHOTO M3MEHEHUS BBICOTHI
TOPOCOB I10Ka3aJl0, YTO OHA MEHsAeTcs Ha balikane or
61 mo 143 cm. [Ipu 3TOM CpenHsisi TNIOTHOCTh CHEXHO-
JIe10BO# Macchl Topoca MeHseTcs oT 229 1o 793 kr/mC.
CpeHsis TIOTHOCTH Macchl Topoca pasHa 514 kr/m3,
Ha pexe Bounra cpeHsis IIIOTHOCTb CHEXHO-JIEIOBOM
macchl paBHa 473 kr/m®,

Kak BumHO U3 pucyHka 1, o BBICOTE TOpOca Ha
03epe CpenHssl INIOTHOCTh MaTepHajia B HEM C yjale-
HHEM OT JTHEBHOW ITOBEPXHOCTH JIbJa BOJOEMA IIOHH-
xaercs ¢ 910 xr/m® mo 750-800 kr/M3 B HHKHEM CIIOE U
nanee yMeHbInaercs 10 MuHuMyMa 340-400 kr/m® Ha
BbIcoTe 60-90 cM OT MoBepxXHOCTH Jbaa. [l pexu Mu-
HUMAaJIbHOE 3HAYEeHHE TUNIOTHOCTH MMEET MECTO Ha BBI-
core 40-53 cM, 1 oHO paBHO 280-310 kr/m>,
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p, x2/m>
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Boooem: 1 — o. baiixan, 2 — p. Bonea.
Pucynox 1 — Uzmenenue niomnocmu CHex’cHo-1e00601 maccul (p) no evicome mopoca (h).

B Oonee BepXHHX CIIOSX TOPOCOB INIOTHOCTH Ma-
Tepuana BHOBb BO3pacTaeT IO 3HAYCHUH IUIOTHOCTU
JIbJ1a, TOCKOJIBKY B HUX JOJIA CHEra YMEHBIIAeTCs U3-
3a €T0 BBIIYBaHHUS BETPOM.

JAst HOTydeHHs COTIOCTaBUMBIX PE3YNIbTaTOB Pa3-
MEpHI JbJMH MOXHO CBECTH K CPETHEMY MEANAHHOMY
JHaMeTpy KyCKOB PaBHOMY KOPHIO KyOH4eCKOMY Hpo-
M3BE/ICHIS JaHHBIX 0OMEPa UX B TPEX H3MEPCHHSIX.

n, % /| s
90

40 A

35%

30 -

20 -

10 -

6%

/

OcHOBHas 4acTh KyCKOB JIp/1a B Topocax baiikana
(54% cny4aeB) MPUXOAUTCS HA JBIUHBI C MEAUAHHBIM
aumetpoM 30-60 mm (Pucynox 2). Jloyist KyCKOB JibJia €
TaKUM CPEeJHUM MEIHAaHHBIM JHaMETPOM B TOPOCAX .
Bonra mensme B 1,2 paza (Pucynok 3). Ha xycku co
CpPEeIHUM MEAMAHHBIM auameTpoM 60-120 MM mpuxo-
mutest cootBeTcTBeHHO 35% (Baiikam) u 46% (Bomra).

3,5%

AN \\‘\\\'\\<::£E;Esi5 NN NN

AN

1,5%

(NS A

0 100 200

300

400 500 d mwm

Pucynok 2 — lucmozpamma wacmom pacnpedenenust (N) Kyckos ivoa 6 mopocax o. Baiikan no ux cpednum
meouannvim ouamempam (d).
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Ha neaunsl ¢ MmeguanasiMu auamerpamu 120-250
MM IPUXOIUTCA 0 6-6,5% KyCKOB.

n, %
50

46%

40

30

20

10

0 100 200 300 400  d mu

Pucynok 3 — l'ucmozepamma uacmom pacnpedenenus (N) KYckos 1boa 6 mopocax p. Bonea no ux cpeonum
Meduannvim ouamempam (d).

Host 6oiree KPYMHBIX KYCKOB JIbIa B TOPOCAX HE  MAacCHl JIBJHH, a Macca KyCKOB ¢ MEIHaHHBIM JTHaMET-
npesbimaet 3-4%. I1o Macce BoIbl B JbJAMHKAX TOPO- pom 120-250 MM paBHa ~ 20% Macchl JIbaa B TOPOCE
coB balikana ocHOBHas 4yacTh €€ MpUXOJUTCA Ha KyCKHU Bainkana. Ha ™ TpH Q)paK]_H/H/I JIBJIVH IPUXOJUTCS
C MCIMAaHHBIM JTHaMETPOM 60-120 MM, U OHa COCTaB- 95% Macchl KYCKOB, HaXOJSILUXCSI B TOPOCE.
nsieT 63% (Pucynok 4). Macca KycKOB ¢ METUaHHBIM
nuamerpom 30-60 MM coctaBisieT Toabko 12% obuiei

m, %
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30 +
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10 -
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Pucynok 4
Pacnpeoenenue nvoun 6 mopocax Baiikana no macce Kyckog co cpeoHuMm meduantvim ouamempom (d).
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Pacnpenenenue Macchl BOJbl B KyCKax JibJia B TO-
pocax peku Bonra Heckosbko 6osiee paBHOMepHO (Pu-
CYHOK 5).

d, mm

n' % 54%

50 7

30

%
20 -
/
10 ail /
A A |// Y,
0 100 200 300 400

Pucynox 5 — Pacnpedenenue no0un ¢ mopocax Boneu no macce Kyckog co cpedHum meduanivim ouamempom (d).

Macca BOJBI B KyCKax JIbJia C MEMAHHBIMHU M-
MeTpamu 60-120 MM, XOTS YMCIIO TAKUX KYCKOB B TO-
poce peku B 1,28 paza Gonbmie u coctaBisieT 54% ot
o01eit Macchl BOJBI B JIbAMHAX TOpoca. OT1o B 1,17 pa3
MEHBIIIE YeM B KyCKax MPUMEPHO PaBHOM (pakuuy 1o
MeJIMaHHBIM 1huaMeTpaM B Topoce baiikana. Jlomns Bosbl
B KycKax ()pakiiu ¢ MeAMaHHbIMU nuameTpamu 30-60
MM B Topocax Ha Bonre B 1,2 pa3a Gounblie mo cpaBHe-
HUIO ¢ TOpocaMu Ha balikane. J[0J1s1 Macchl BOJBI B KyC-
Kax (ppakuuii ¢ MeTHaHHBIME Auametpamu 220-250 MM
B TOpOCax peKH Takxe Belle ~ 1,25 pasa.

B cooTBeTcTBHMHU ¢ MaTepHaTbHBIMU OaJaHCAMH Ha
CHEer B Topocax B sHBape mpuxoxutcs 45-49% ero
Macchel. CpeiHas TUIOTHOCTh CHEXKHOW YacTH MaTepu-
ana Topocos paHa 220 kr/m°.

3akioueHue

1. BsicoTa TOPOCOB Ha 03epe OONBIIE U MOXKET
nocturats 1,8 M.

2. Tlo cpemmeit BBRICOTE MaTepHalia B TOpOCax,
paBHOU n7ist o3epa 0,913 M, HEOOXOIUMBIH THUAMETP
ITHEKOBOX (pe3bl ToIvKeH cocTaBIATh 1000 M.

3. Jloyis KyCKOB jibJia B TOPOCAx, MOICHKAIIMX
U3MeIbUEeHNI0 gocTuraet 46% ot 00IIero KOJIM4YecTna.

4. TIpom3BOIUTETHHOCTHh MAIIMHEI TI0 Macce Ma-
Teprana, yaaJieMOoTro C OYHIIaeMOH TPacChl NOJDKEH
coctaBisTh 700 kr/mS.
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Abstract

The efficiency is proposed as a single criterion for choosing the type of interaxle drive. Dependence of effi-
ciency on road conditions is shown. On the basis of the proposed approach, the opportunity to select the type of
interaxle drive by comparing the quantitative indices, while analyzing the entire range of road conditions, was

demonstrated.

Keywords: coefficient of adhesion, disparity coefficient, efficiency, interaxle drive, vehicle

When the wheeled vehicle is moving, there are
factors, often simultaneous, presenting conflicting re-
quirements to drive of the driving wheels. First, there is
almost always a certain kinematic disparity between the
driving axles. In the presence of a kinematic disparity,
it is required that, while maintaining a constant drive of
the driving wheels, that is, maintaining the distribution
of torque in a constant ratio, differential effect to take
place, in other words, the wheels should have the ability
to rotate at different speeds. In the absence of differen-
tial effect, the presence of a kinematic disparity leads to
a circulation of parasitic power in the vehicle transmis-
sion.

Secondly, there may be different conditions of the
adhesion of the wheels. When the adhesion deterio-
rates, the property of the differential to divide the
torque in a certain ratio acquires a negative character.
The impossibility, due to the reduction of adhesion, to
realize a greater torque by the wheels of one axle causes
a reduction in the torque applied to another axle having
normal adhesion conditions. This means that the trac-
tive force of not only the low-adhesion axle, but also
the normal-adhesion axle, is reduced. In this case, in
order to maintain the high tractive and economic quali-
ties of the vehicle, it is necessary to change the former
ratio between the torques, that is, their redistribution
must take place. In addition to the differential and
locked drive, there are a number of self-locking differ-
entials, many of which have spread.

It should be noted a different approach of the au-
thors to assess the expediency of using different types
of drive. As pointed out in [1, p.15], [2, p.17], there is
still no single point of view on creating a scheme of
four-wheel drive vehicles transmission, rational from
the standpoint of fuel efficiency. In most cases, the
choice of the transmission scheme is based only quali-
tatively or by the results of testing a limited number of
cars of one model; numerical criteria for the energy per-
fection of the transmission, which would make it pos-
sible to make an objective comparison, are not yet
available.

As an optimizing parameter, a single parameter is
needed, which would be decreasing both from in-
creased slippage and from the circulation of parasitic
power. It is proposed to choose the efficiency, which
reflects the loss for wheel slippage, as an optimization
criterion. For machines with two driving axles, this co-
efficient equals to:

Né‘l + Né‘Z

—1-
s N, , 1)

where NK - power, supplied to the driving

wheels, NK =; N51, N52- power, lost on slippage,
respectively, by the wheels of the front and rear axles.

N K - power, supplied to the driving axles,
Ny =1V + 1V,
where T, ,T2 — tractive forces, respectively, of

the front and rear axles; VT11VT2 — the circumfer-

ential (theoretical) speeds of the front and rear wheels
can be expressed through their slippage:

1
V=V, ——
T1 11_51!

1
1-6,

where Vl ,VZ - the actual speeds of the front and
rear wheels, respectively;

VTZ = Vz

N 51 and Nﬁ2 - the powers, lost on slippage by
the first and second axles,

N 51— T1V51
N 52 — T2V52 :

where Vé‘]_, ng - the difference between the

circumferential and actual speed of the front and rear
wheels respectively,

o
Vs :V11_151 ,
o,
1-06,

Thus, the efficiency of a car with two driving axles

IV, —— % +1V, ——— %
=1-
775 1 1

'1-4, *1-96,
ﬂV +1V, ———
-0, 1-0,

In[3, p.120] it is proved that the value of the effi-
ciency is reduced both with an increase in slippage in
the case of a differential drive and with an increase in
the kinematic disparity between the front and rear
wheels in the case of a locked drive. Since the process

Vs, =V, ——

@
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of overcoming a section with reduced adhesion, as a
rule, is of a short duration, and the kinematic disparity
between the wheels of the front and rear axles is often
not constant in magnitude, then it is necessary to con-
sider the task using methods of dynamics, using a suit-
able mathematical model, for example, this [4, p.94].
The motion of the vehicle in the time interval from 0 to

T will be considered. The length of the time interval
should be selected, proceeding from the fact that after
the passage of time T, the process becomes steady. Fig-
ure 1 shows a graph of the time dependence of the effi-
ciency of a wheeled vehicle with two different types of
interaxle drive: differential and locked.

1,20

1,00

0,80 /
0,60

—50 OISO

0,40
0,20/
0,00 -
388 % 4861928282838 23
0 0 0 O 0 0 T 1 1 1 1 T 2 2 2 2
The time, s

Figure 1. Graph of the time dependence of the efficiency of the wheeled vehicle with a differential interaxial
drive. Curve 1 - for a vehicle with a differential drive, curve 2 - for a vehicle with a locked drive.

The simulation has been carried out under the fol-
lowing conditions: the vehicle is moved from the place,
there is no kinematic disparity, the coefficient of front
wheels adhesion is 0.8, and of rear wheels - is initially
0.2, and after overcoming of 1.5 m distance by the ve-
hicle, it becomes 0.8 , which means that the area with
reduced adhesion is overcome.

The efficiency 7] s takes a variety of values over

a period of time from 0 to T, therefore under certain
road conditions the average value of the efficiency for
a period of time from 0 to T can be determined from the
expression:

T
775CP = _[%dt . 3)
0

To investigate the efficiency in the entire range of
road conditions, it is necessary to set a range of road
conditions. As coordinates, we choose: the coefficient

of adhesion of the slipping axle ¢1 and the kinematic

disparity, mH , Where

m, = (ujloo%
V” ’ (4)

where V/— the speed of the advancing axle, V v

the speed of the lagging axle, V>V .

After that, the entire range of road conditions will
be divided by a certain step, and the movement of the
vehicle will be simulated at each point of the range of

CP
road conditions, then 775

each point by formula (3) for each point of the range of
road conditions.

The results obtained with the help of a mathemat-
ical model are presented in Figures 2 and 3.

will be calculated for
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Figure 2. Dependence of the mean value of the efficiency 775 on the disparity coefficient my and the

coefficient of adhesion of the slipping axle ¢ “for a vehicle with a differential interaxle drive.
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Figure 3. Dependence of the mean value of the efficiency 775 on the disparity coefficient my and the

coefficient of adhesion of the slipping axle ¢ for a vehicle with a locked interaxle drive.

The obtained dependences are analyzed. When the
adhesion deteriorates, the efficiency of the wheeled ve-
hicle with the differential drive is reduced by a larger
amount, in comparison with the efficiency of the
wheeled vehicle equipped with a locked drive. This is
due to the greater slippage of the wheels of a vehicle

equipped with a differential drive, compared to a vehi-
cle equipped with a locked drive.

The obtained dependences are analyzed. When the
adhesion deteriorates, the efficiency of the wheeled ve-
hicle with the differential drive is reduced by a larger
amount, in comparison with the efficiency of the
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wheeled vehicle equipped with a locked drive. This is
due to the greater slippage of the wheels of a vehicle
equipped with a differential drive, compared to a vehi-
cle equipped with a locked drive.

With good adhesion and the presence of a kine-
matic disparity, the efficiency of a wheeled vehicle
equipped with a locked drive has lower values, com-
pared to the efficiency of a vehicle equipped with a dif-
ferential drive.

If there is a kinematic disparity with a simultane-
ous deterioration in the adhesion, the efficiency the
wheeled vehicle equipped with a locked interaxle drive
is further reduced compared to the movement of the ve-
hicle under the same conditions, but without a kine-
matic disparity. With a complete loss of adhesion by the
wheels of one of the axles, a vehicle equipped with a
differential interaxial drive can’t get off the place, so
the efficiency in this case equals to 0.

Conclusions:
1. The obtained dependences correspond to the
known data on the properties of the differential and

locked drive, what confirms the correctness of the cho-
sen approach.

2. The offered criterion allows to carry out a
choice of type of the interaxial drive on the basis of
quantitative comparison of indicators.
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Abstract

Mockea

The article covers the issues of neural network image processing. The possibility of image compression with

the help of neural networks is considered.
AHHOTALUA

B craTthe ocBemarTcs BOMpockl HelipoceTeBoi 00paboTku n3obpakeHuil. PaccMaTpuBaeTcsi BOZMOXKHOCTh
KOMIIPECCHU HM300paXCHUH P MOMOIIN HEUPOHHBIX CETEH.

Keywords: neural network, PSNR, discrete cosine transformation, Kohonen network, Karunen-Loew trans-

formation, image compression.

KaioueBnie ciioBa: HelipoHHas cetb, PSNR, nuckpernoe kocunyc npeodpaszosanue, cetb KoxoneHa, npeo6-

pasoBanue Kapynena-Jloasa, cxxatie H300pakeHUH.

Xopomio HW3BECTHO, YTO HW300paXKCHHsS, BCIICA-
CTBHUE CBOEH ABYXMEPHOCTH U MHOTOCHEKTPaJIbHOCTH,
3aHUMAIOT OYCHb OOJBIIOW 00BEM MAMSITH M HX KOM-
MaKTHOE XpaHEeHHE (apXUBAINsA) IPEICTABISIET CEPhE3-
HyI0 TipoOieMy. B cBs3M ¢ 3THM aKTyanbHOH HaydHO-
TEXHUUYECKON TPOOIIeMOit siBisieTcst pa3paboTka U co-
3/1aHUE CPEICTB IS KOMIIPECCHH U IEKOMIIPECCHH BH-
JEOMAHHBIX.

IIpobnema cxaTust MI300pKEHUN W BHIICOTIOCIIE-
JIOBaTeJIbHOCTEN aKTyallbHa TaKXkKe MPU CO3/IaHUU 1IeH-
TPOB XpaHCHUsS, apXMBOB M KaTaJoroB (0a3 NaHHBIX)
M300paKeHU U BHJCOIMOCICIOBATEILHOCTEH B U~
pOBOM BHIE (MEAMIMHCKHE HM300paKCHHS, KOCMUYEC-

CKHEe U300pakeHHs, TOTydaeMble MPU ITOMOIIH JaT4H-
KOB JHMCTAHIIMOHHOTO 30HIUpOBaHMs, GoTonzodpaxe-
HUS ¥ 1p.). Pemenne 3ol npoOIieMbl T03BOIUT yMEHb-
IUTH 00beM HH(POPMAITIH, XPAaHUMOW Ha HOCUTEIIAX.

3amauy cKaThs W300paKEeHHS MOXKHO TMpecTa-
BHUTH cieayronmmM oopazoM. [ludpoBoe m3obpakeHne
MIPECTaBIsIeT M3 ce0s IByMEpHBI MacCHB JaHHBIX
pasmepom. Eciu 3a M 0003HaYNTh KOJIMYECTBO CTPOK,
a3a N — KOJIM4eCTBO CTOJIOIIOB, TO MOXKHO KOMITAaKTHO
3ammcaTh MoJIHOe U(poBOe H300paKEeHUE B BUJIE MaT-
PHLBL:
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FM=10) fM—=11) ~ f(M—=1N-1)

3amava ckaTHA M300paKCHHS COCTOUT B TOM,
4TOOBI Hambojee SKOHOMHYHO IPEICTaBUTh M300pa-
JKEHHE TOCIEIO0BATEIBHOCTEIO0 ABOWYHBIX CHMBOJIOB,
YIOOBJICTBOPSIE HEKOTOPHIM JIOTIONHHUTEIBHBIM yCIIO-
BUA. J{OIOJHUTENBHbIC YCIOBHS 3aKII0YAIOTCS B TOM,

9TOOBI MOYKHO OBLIO B TOYHOCTH BOCCTAHOBUTH M300-
paKeHHE 0 TOJYYECHHOMN MMOCIECA0BATEeIABHOCTH, JTHOO0
B JIOMTYCTHUMOW Mepe NCKaKEHHUS N300paKeHHUs IPU €ro
BOCCTAHOBJICHUH 0 OTHOILIEHUIO K HCXOTHOMY.

Jlnist BBITIOJNIHEHHSI MPOIIECCa CXKATH H300paxe-
HUI TIpelaraeTcs KCHONb30BaTh PEKYPPEHTHYIO
HEHPOHHYIO CETh CICIYIONICH apXUTCKTYPHI:

Encoder Binarizer
E-Conv E-RNN#1 E-RNN#2 E-RNN#3 B-Conv
Input (floats) Conv RNN Conv | | RNN Conv | | RNN Conv Encoded (floats) Conv
- ]
Size 32x32%3 3x3x64 3x3x256 Ix3x512 Ix3x512 Size 2x2%x512 1x1x32
Stride: 2x2 | | Stride: 2x2 | | Stride: 2x2 | | Stride: 2x2 Stride: 1x1

Binary Code (bits), Size 2x2x32

Decoder

D-Conv#l | | D-RNN#1 D-RNN#2 N
Conv RNN Conv gcp[h RNN Conv ‘li):'pth
1x1x512 2x2x512 N 3x3x512 .
Stride: 11| | Strides 131 || P2 || Strides 11| | SPace

D-RNN#3 D-RNN#4 D-Convi#2
RNN Conv || 2P || RN Cany || 2P || Cony 1, (oats)
3Ix3x256 rqu 3x3x128 ? I1x1x3 Size 32%32%3
Stride: 1x1 || “P*° || stride: 1x1| | “P*° || Stride: 1x1

Puc. Apxumexmypa nevipounou cemu

PazpaboTanHas HeHpOHHAs CETh UMEET CIEIyIO-
HIYI0 apXHTEKTYPY:

e xonepa E;

e nekoxaepa D;

e Ounapu3zatopa B.

3a OCHOBY KoJiepa U ieKojiepa Obliia B3siTa MOJIENb
PEeKypPpeHTHOI HeWpOoHHOH ceTH. BxoaHbIe H300paxe-
HUS CHavyaJla KOAMPYIOTCS, a 3aTeM IpeoOpa3oBaHHbIE
B JIBOMYHBIE KOJBI, KOTOPBIE MOTYT OBITH COXPaHEHbI
wnn nepenansl B aexozaep. CeTb jAekoaepa co3maeT
OLICHKY HCXOJTHOTO BXO/IHOTO H300pa)keHHsI Ha OCHOBE
MOJIY4YEHHOr0 JBOMYHOrO Koja. MBI HOBTOpSiEM 3TO
IpoLeaypa ¢ OCTATOYHON OLIMOKOM: pa3HHIAa MEXIy
MCXOZHBIM HM300pa’keHNeM M PEKOHCTPYKIMEH NeKo-
Jiepa.

PaccmoTpuM, 9TO fenaeT JaHHasi MOJIENb Ha Iare

b, = B(Et(rt—l))' Xt = D¢(b) +yRe-1, 7t
=X—X79 =Xx,%,=0.
3neck D; u E; urpaiot pojb JAeKoJepa U KoJepa ¢
UX TEKYIIeM COCTOSHHEM Ha Iiare t COOTBETCTBEHHO,
b, — cxkartble naHHbIE B JBOMYHOM Qopmare, X; —
OIICHKA PEKOHCTPYUPOBAHHOTO M300pa’KeHHS U HAKO-
HEIl 7; — OTKJIOHCHHE PEKOHCTPYHPOBAHHOTO H300pa-
JKCHHS OT HaYaJILHOTO.

Ha xaxxgom mary B co3mgaeT OUTOBBIN IOTOK b; €
{—1;1}™, 31ech m - KONMUIECTBO OUT, MOTYUCHHBIE 1T0-
cite Kaxaoi urepanuu. Ilocne k urepaiuii Mbl moy-
yuM m X k Out. I[TockosibKy JaHHAasi MOJIENb MOJIHO-
CTBIO CBEPTOYHA, M SBISAETCA JIMHEHHOW (yHKIHEi
BXOJHOTO pa3Mmepa. Jns gactedt m3oOpakeHuin 32 X
32,m = 128.

B manHOM anropuTMe IPUMEHEHA OJTHA M3 MOJIH-
¢uxanunit LSTM mon Ha3BaHMEM yTpaBiseMble peKyp-
pentbie Helponsl (Gated recurrent units, GRU). B
Hell QUIBTPBI «3a0BIBAHUSA» M BXOJa OOBEIUHSIIOT B
onuH GuIeTp «oOHOBiEeHUsA» (update gate). Kpome
TOTO, COCTOSTHHE SUCHKH OOBEIUHSICTCS CO CKPBITHIM

COCTOSIHUEM, €CTh M ApPYyrue HeOONbIINe H3MCHEHUS.
[MoctpoeHHast B pe3yibTaTe MOAETH MPOIIE, YeM CTaH-
naptHas LSTM.

ht
heo1 )
) O, >
1-
X X)7
re 2t It
(0] (0] tanh
L
J
.’L’tl
Puc. Mooynw GRU
ze = o(W, - [he_y, %)),
= oW, - [he_1, %)),
he = tanh(W - [y * he—q, X¢]),

he = (1= 2) * he_y + 2, * h.

PekyppeHTHBIC MOMAYJIH, UCIOIB3yEeMbIC ISl CO-
3MaHusI KoJAepa M JEKOJepa, BKIIOYAIOT B ceds JBa
CBEPTOYHBIX SJIpa: OJWH Ha BXOJHOM CJIO€, KOTOPKIH
MOCTYTAET B OJIOK U3 MPEABIIYIIETO CII0s, a IPYToH -
HA CJIOC COCTOSTHHSI, KOTOPBIH 00eCIIeYrBaeT MOBTOPSI-
IOIMICS XapakTep MoJenu. B cTporom Bujie NaHHBIN
QITOPHUTM 3aIHCHIBACTCS CIICIYIOIIUM 00pa3oM:

1. TIpunsaTs 3a HavanbHEIH ocTaToK R[0] ncxox-
Hoe nzobpaxenue [: R[0] =1

2. YCTaHOBUTH CUETYMK i = 1 1151 IepBOTO IIara

3. Iar[i] npunumaer R[i — 1] B kauecTBe BXOI-
HOrO MapamMeTpa M 3allycKaeT KOJIep W OMHApU3aTop
JUISL TIOJTy9EHHs CKATOTO M300pakenus Bi]

4. Iar[i] mexkomep M3 CKATOrO HM300pPAKEHHS
B[i] pexonctpymupyer uzobpaxenue P[i]
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5. Ocrarok na Illare[i] pacuursiBaercsa: R[i] =
I — P[i]

6. VYcraHoBuTh cuerdnk i = i + 1 u mepelTH K
mary 3

Jnst peKOHCTPYKIMK N300pakeHus: ObLT BBIOpaH
MOAXOJ 110/1 HA3BaHWEM OJJHOKpAaTHasi PEKOHCTPYKIUS
(One-shot Reconstruction). DTot MeToI MPOTHO3UPYET
MOJIHOE M300pa)keHUEe Mocie KKI0H UTepaliy JIeKo-
nepa (y = 0). Kaxnas nocienyromas uteparnysi UMeeT
JIOCTYTI K OOJBIIEMY KOJHUYECTBY OWUTOB, T€HEpUpYe-
MBIX KOJIEPOM, YTO MO3BOJISET YIyqIINTh PEKOHCTPYK-
0. HecMOTpst Ha MOTBITKH BOCCTAHOBUTH MCXOTHOE
n300paKeHne Ha KaXXIOW WTEpalyd, Ha CIEeXyIOIINi
IIar IepeaaeTcs TOIbKO Pe3ysIbTaT MPeAbIIyIei uTe-
panun. OTO YMEHBIIAET KOJIMIECTBO BECOB, H IKCIIEPH-
MEHTBI IOKa3bIBAIOT, YTO IMPOXOXKICHHE KaK HMCXOJ-
HOTO U300paKeHHUs, TaK M OCTaTKa HE yJydIlaeT pe-
KOHCTPYKLHIO.
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Abstract

The study of the dynamic characteristics of a chemical reactor in the adiabatic mode of operation The research
is conducted on a mathematical model of the reactor by the simulation environment in AnyLogic.

AHHOTALUA

PaCCMOTpeHO HCCIICJOBAHUC NTUHAMUYCCKUX XAPAKTCPUCTUK XUMHUYCCKOI'0 pEaKTOpa B a,I[I/Ia6aTI/I‘ICCKOM pe-
KHUME pa6OTI)I. Wccnenosanue MpOBOAUTCA Ha MaTeMaTHYECKOU MOAESTH peaKkTopa METOAOM UMUTALTUOHHOTO MO-

JenupoBanus B cpeae AnylLogic

Keywords: dynamic characteristics, chemical reactor, adiabatic mode of operation, mathematical model,

simulation, of AnyLogic.

KiaroueBble cjioBa: ANHAMUYCCKHUEC XapaKTCPUCTUKH, XAMUYSCKUN peaKkrop, a,I[PIa6aTI/I‘I€CKPIﬁ PEXUM pa-
6OTI)I, MaTeMaTu4ieCKkasg MOJCJib, MUMUTAIUOHHOC MOJICJIMPOBAHNC, AnyLOgiC.

PaGora mocBsieHa wHcCCleOBaHUIO JMHAMUYE-
CKUX XapaKTePHCTHK XMMUYECKOTO peakTopa B ajua-
OarmueckoM pexume. PaccmarpuBaercst XuMHYECKUI
peakTop I NOJYyYEHHUSA CUHTETUYECKOTO Kaydyka.
OCOOEHHOCTAMH pacCMaTPUBAEMOI0 PEaKTopa SBIIS-
IOTCSI: BBICOKAsi CKOPOCTD TOJIMMEPH3ALUH C BBICOKOH
CKOPOCTBIO TEIUIOBBIJCNICHNUS; HAIWIIAHUE HOIuMepa
Ha CTEHKH PeaKkTopa B X0Je MOIUMEpU3alii; He00XO0-
JUMOCTb TIOAJACPKAHUA TEMICPATYphl U OCHOBHOT'O
MOHOMEpa B 30HE TOJIMMEPH3AIMH B ONPENCIICHHBIX
JMana3oHax Juis 00ecredeHus KadyecTBa MoJIuMepa.

[Tpouecc monyueHus Kaydyka B peakTope IUKIH-
YEeCKUIl: B PEaKTOp HENpPEpHIBHO MOJAIOTCS IINXTa
(pacTBOp MOHOMEPOB) M KaTajlM3aTOPHBIH PacTBOp, a
OTBOAMTCS IONMMeEpH3aT (IOJMMEP C OCTaTKaMU
IIUXTHI ¥ KaTanu3atopa). [lepemernnBanne B peaktope

obecrieynBaeTCs OCEBBIM HACOCOM, YCTAHOBJIEHHOM B
HU>)KHEH 4acTU peakTopa.

PaGora peakropa BO3MOXHa B IBYX pPEXHMax:
HM30TEPMHIUYECKOM M aguabaTmueckoM. B m3oTepmumde-
CKOM peXXnMe pabOTHI TEIIO U3 PEeaKIIOHHOH 30HbI OT-
BOJIUTCS XJIaJI0aT€HTOM, HaXOIAIIeMCs B pyOamike pe-
aKToOpa M OXJAKAAIOIEM CTaKaHe, HaXOAAIIEeMCS
BHYTpU peakTopa. B xozme paboTsl peakropa Ha €ro
CTCHKH BHYTPH peakTopa HaJIHUIIaeT IIOJIUMeEp, KOTOPBIH
yXyauaeT Temnonepenaudy. [l o4ucTKU Temaonepe-
JIAIOIUX TOBEPXHOCTEH peakTopa OT HAJIMIAIOIIEro B
XO/ie TOJMMEpHU3alliy TOoJIMMepa PeakTop CHaOXeH
ckpeOkoBoi Memankod. [Tpn 3HaUNTEIHLHOM yXyIIIIe-
HUU TEIUIONEpeau CTAHOBUTCS HEBO3MOXHBIM IMOJ-
JeprkaHne HeoOXOIUMOM TeMIepaTypsl B 30HE IMOJIH-
Mepuszanuu. [ToaToMy mepnoaudecku peakTop CTaBsT
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Ha MPOMBIBKY. [IpobiemMoil JaHHOTO Tporiecca sBIIsI-
eTcs HM3Kas JIUTENIBHOCTh HonuMepu3anuu  (He-
CKOJIBKO CYTOK), TO €CTh HA3KAsI ATUTEIHHOCTD PAaOOTHI
peaKkTopa MeXIy IPOMBIBKAMH.

C menpio yBEJNMUEHHMS UTUTEIBHOCTH MOTHMEPH-
3alM MOXHO PACCMOTPETh aIadaTHUECKUN PEXNUM
paboThl peakTopa, B KOTOPOM TEIUIOOTBOJ IPOU3BO-
JuTcs 6e3 MCIOoIb30BaHus XJ1aloareHTa B pyoarike pe-
akTopa. B agnaGaTndeckoM pexxume OXJIaXICHUE pe-
AKIMOHHON 30HBI MPOU3BOJUTCA 3a CUET MOJAa4M B pe-
aKTOp TEpeoXNaXICHHON HIMXTHL. B 3TOM pexume,
TaKKe KaKk B M30TEPMHUUECKOM pPEXHME, HEOOX0AUMO
MOAJIEP>)KUBATh TEMIEPATypy U OCHOBHOTO MOHOMEpa
B PEAKI[OHHON 30HE B OTIPECICHHBIX TUANIa30HaX IS
obecrieueHns KauecTBa MOJIIMeEpa.

Jist pemmeHus 3Toi 3a1a4u He0OXOIMMO HCCIIEeI0-
BaTh JWHAMHYECKHE XapaKTEPUCTUKH pPEaKTopa B
agnabatudeckoM pexnme. B padore [1] mpoBeaeHo wc-
ClIeZIOBaHHE YCTOMYMBOCTH paccMaTpUBAaeMOI0 peak-
TOpa B ajuabdaTHYECKOM peKHMe «B OosbioM». B pe-
3y/lbTaTe NMPOBEJCHHOTO HUCCIEIOBAaHUS YCTaHOBIICHO,
YTO PEaKTOpP YCTONHUUB «B OOJIBIIOMY C TOJO0KEHHUEM
paBHOBecHs Tuma «ysem». Kpome wuccienoBaHus
YCTOWYHMBOCTH HEOOXOANMO HCCIIEA0BATH BIMSHUE OC-
HOBHBIX BO3MYIICHUI Ha TEMIIEpaTypy W KOHIICHTpa-

LU0 OCHOBHOTO MOHOMEpA B peakTope. TaKOBBIMU sIB-
JISIFOTCS: U3MEHEHHE TEMIIEPATYPHI IINXTHI,  TAKKE U3-
MEHEHHE pacXOAOB KaTalM3aTOPHOTO pacTBopa U
IIMXTHI, TOCTYMAIONINX B PEAKTOP.

HccnenoBanne MpoBOAWIOCH METOAOM MaTeMa-
TUYECKOTO MOJENUPOBAaHUA. J[aHHBII METOH IIMPOKO
TIPUMEHSETCS JJIsl MCCIIENOBAHUSI JTUHAMHYECKUX Xa-
PaKTEpPUCTHK XMMHUYECKHX peakTopoB. Tak, B padore
[2], paccmaTpuBaeTcsi MaTeMaTudeckas MOJENIb Ipo-
TOYHOT'O XMMHUUYECKOT0 peakTopa ¢ Memankoil. B peak-
TOpE MPOUCXOUT dK30TepMHUYecKas peakuus. Ha 6aze
JAHHOW MOJIEJH TOJTy4EHBI NTEPEXOIHbIE KPUBBIE TEM-
nepaTypsl M1 KOMIIOHEHTa PEaKIHH, KOTOPBIE MOXKHO
UCTIONB30BaTh AJISI MPOBEPKH aJCKBATHOCTH MOJEIH
SKCIEPUMEHTANBHBIM JaHHBIM. B paboTe [3] mpencras-
JIEHAa MaTeMaTH4eCcKasi MOJEIb XMMHUUECKOTO PEaKkTopa
nzpeansHOTO cMemeHus. Ha Gase manHOW Mozenu mc-
CJICITYIOTCS TIEPEXOAHBIE MTPOIECCH XUMHUYECKAX KOM-
TIOHEHTOB B PEaKTOpeE C LEJbI0 [10J00pa ONTHMAaIbHON
KOHCTPYKIIUHU peaKTopa.

PaccmoTpuM MaTemMaTH4eckyro MOAETIb paccMat-
pUBaEMOTO peaKkTopa.

MarepuasnbHble OajlaHChl PEAKIUOHHOTO IPO-
CTPaHCTBA PEaKTOpa IO KaTalM3aTopy W MOHOMeEpam
HUMEIOT Clenyromuii Bun [4]:

varz,, [dr=1IW,_—-1IW, VK IIM, )
0 npull , <1II, &)
- Hc,w_ﬂn npuHZHH
— N\ 3 3
VdM, /dz = MW, —MW_ —VS,MIT/(1+S,M,) ©)
_ 2 4
VaM, /dz = MW, - MW —VS, MM, IT/(r,(1+S,M,)) “)
FZ[G: Miu’ M;M- KOHIIEHTPAalluM MOHOMEPOB B CKOpPOCTHU peaKLII/II7I; rl - KOHCTaHTa, T - BpeMs;
unixre; M, M, - KOHUEHTpaLMH MOHOMEPOB B peak- W, =W, +W,_;
tope , Wy, Wy — pacxoibl IIOTOKOB IIUXTHI U KATaIH3a- Peakiust CONONMMEPU3AINE HAYUHAETCS TIPU
TOPHOTO pacTBOpa; V — 00BEM PEaKIHOHHOTO MPo- [T > [T
cM H"

crpancrsa; [/, 17, 11, - xonuenTparmu Karanusa-
TOpa B pEAaKTOpe, B KaTalM3aTOPHOM pacTBOpE,

nadanbHas coorserctsenno. K;,S,,S, - koncrantsr

TerunoBoit GajlaHC PEeaKHMOHHOTO MPOCTPAHCTBA
peakTopa uMeeT cleayromui Bua [4]:

chpmdtn /dT = Cmpmwm (tm _tn) + cKpKWK (tK _tn) + (5)
hl/ulvslM fH(1+ SZ M 2) + acm ch (tcm - tn) + QM

I'ne: pn = pu; t — TEMIIEpaTYpA, W1 — MOJIEKYJIApHas
Macca OCHOBHOTO MOHoMepa M1; ¢, p — ynenbHas Temn-
JIOEMKOCTB | TUIOTHOCTB; (X — KO3 (HHUIIMEHT TeTII00T-
naun; F., — muomans Temonepenaromeil moBepXHO-
ctu; Q,, — TEIUIOBO# MOTOK, BHOCHMBIH MEIAIKOM; HH-
JIEKChl: w — INMHXTa, N — TOJUMEpU3ar, K —

mcmccm dtcm / d T = a3 ch (t3

I'me Mew, Com — Macca W JeNIbHAsT TEIUIOEMKOCTD
crainbHOM cTeHKH; tem, n, t,- TeMmeparypa cooTBeT-
CTBEHHO CTECHKH, ITOJIMMEPH3aTa U XJIAaI0aTreHTa; G, Oy
— K03 PUIHMEHTHI TETUIOOTJAYH COOTBETCTBEHHO K
CTCHKE U K XJIaJIOarCHTY.

-t

KaTaqu3aTOPHBIA PAacTBOP; M — MEIajKa; cm — CTEHKa,
OTJIENSIONIAs TOJTUMEPU3ANMOHHOE MPOCTPAHCTBO OT
XJIaJI0areHTa,

TennoBoii 6amaHc CTEHKH PeaKTopa U CTEHKH CTa-
KaHa B PEaKTope, pas3leisiolIMX PEakUUOHHOE IMPOo-
CTPAHCTBO WM MPOCTPAHCTBO TJI¢ JOJDKEH OBITh XJIAJIO0-
areHt, UMeeT cieayrouuii Bus [4]:

) ta, Fot —t,) (6)

B agnabarnyeckom pexkuMe pabOTHI peakTopa, B
py0Oamke peakTopa M OXJaKIAMONMEM CTaKaHE Haxo-
JIUTCS HETIOABIDKHBIN BO3MyX. Tak Kak KOd((HUIMEHT
TEIUIOOTAAYN MEXIy BO3AYXOM W CTEHKOW 3HAYH-
TEJILHO MEHBIIIEe KOA(PGUIMEHTa TEIUIOOTAAYN MEKIY
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WHTCHCUBHO TIEPEMEIINBACMOM IIOJIMMEPU3AaTOM U
CTEHKOM, TO TeIulonepenadyeil Mexay BO3IAyXOM H
CTCHKOH MOXHO TpeHeOpeus. [loaTomy, mpuHIMaeM

a, = 0. Orciona, Temneparypa crenkH (to,) B ycTano-

BUBILEMCSI pSKUME, OYIIeT paBHA TEMIIEpPaType B peak-
LIOHHOM 30HE (tn).

Takum 00pa3zoM, MareMaTHYecKasi MOJENIb peak-
TOpa omnuchIBaeTcst ypaBHeHHsiMU (1-6). B pabote [4]
JIOKa3aHa a/IeKBaTHOCTb MOJIEJIN SKCIIEPHUMEHTAIBEHBIM
JIAHHBIM.

HccnenoBanue mpoBoAUIOCh HA MaTEMaTUUECKON
MOJIENIN PEeaKTopa, MpeaCTaBIeHHON ypaBHeHUAMH (1)
— (6) B cpeme mporpammsr AnyLogic. B atoii mpo-
rpamMmMme ObuTa HaOpaHa MMHTAIIMOHHAS MOJETH peak-
TOpa, IPEACTaBICHHAs Ha puc 1.

Jnst yno6ceTBa peanuzanuu moaenud B AnylLogic
,6BIJ'H/I BBCACHBI JIBa IIPOMEIKYTOYHBIX YPABHCHUS:

Y =1+5,M, U]
WCJH :WW +WK (8)

st ynobctBa peanuzauuu moaenud B AnylLogic
quddeperraabHple YPaBHEHUST MOJICIN ObUTH MPHUBE-
JICHBI K HOPMAaJIbHOMY BHITY.

Ha nanHOM pUCYHKE HCIIOJB3YIOTCS CICAYIOIINE
YCIIOBHBIC 0003HAUCHHS:

U — nmepeMeHHbIE, HHICKCHl MEPEMEHHBIX COOT-
BETCTBYIOT 0003HAUEHHIO 3THX IEPEMEHHBIX B ypaBHE-
Husx (1) - (6); maOeKc tau ucmonp3yercs It 0003Ha-
YEHUsI IPOU3BOIHBIX COOTBETCTBYIOIIHX IIEPEMEHHBIX.

K — mocTosiHHBIC mapaMeTphl, HHICKCHI TapaMeT-
POB: TIEPBBIA MHIEKC COOTBETCTBYET HOMEPY YpaBHE-
HUSI, BTOPOI MHIIEKC COOTBETCTBYET MOPSAKOBOMY HO-
Mepy napaMeTpa B YpaBHEHHH cjeBa Hampaso. llpu
pacueTe mapametpoB K HCIOIB30BATHCH TOMUMO Tapa-
MeTpoB ypaBHeHu# (1) — (8) maciurabHble Koddduim-
€HTBI IIEPEMEHHBIX MoJienl. MaciuTabHble ko3¢hdunu-
€HTBI T0IOMPATIMCH UCXOIS U3 COOOpaKEHUH HaTJIsII-
HOTO OTOOpaKeHMS 3HAYCHHH IEPEeMEHHBIX B
UMHUTAIIMOHHOM MOJIEIH.

Ha puc.]l npeacrapneHa UMHUTALMOHHAsT MOJEIb
peakropa. B uMHTallMOHHON MOZENH peakTopa, Kpome
YKa3aHHBIX BBIIIE NEPEMEHHBIX W MapaMeTpoB, HC-
TIOJIb30BAINCE: IepeMeHHast T — BpeMst peObIBaHus B
peakTope u koddpdunueHT Ktau — 111 u3MeHESHUs Mac-
maba Bpemenu. [Ipu Ktau = 1 ogHa cexyHna MammH-
HOT'O BPEMEHH COOTBETCTBYET OJIHOMY Yacy peaibHOTro
BpeMeHH, a mpu Ktau=3600 ogHa cexyHa MalInHHOTO
BPEMEHH COOTBETCTBYET OJIHOM CEKYHIE pPealbHOro
BpPEMEHH.

Ha pucynkax 2 - 5 moka3zaHbl 3KCIIEpUMEHTHI Ha
MMHTAIlMOHHON MOJENH NPH UCIIOIb30BaHUU pa3iind-
HBIX BO3MYIICHHUI.

8 Uter
@ Utn Q Utw 0 Uncm @ Um 0 Usns 74\
“ ¥4 fa 3 |
=t |
© 1y @ k54 : = O Utcttau
—— —— -7 4 ‘
e - “r /
| @ ST k55 \ P © Umutau 1
’ o y © Yntau
Q ¥ntu { %, :
O Utk [ Z @ ka1
@Kr \
@ k52 A= 231 @ ka2
F& 13 k12
NIF & k32
& Uwem & ki3 @ k43
@KL > @ K33
™~ (V) Uts
|;n'Un ’ \_5 k81
(' @ Uwk @ kbl
@ k71
Y . v ) Uncx
@KIZZZ A+ QF @ k62
@/f('tau 3
oYy

Puc. 1. Umumayuonnas modenv peakmopa

W3 pucyHka 2 BHIOHO, YTO W3MEHEHHE TEMIIepa-
Typbl UIMXThl, IOCTYNAIOIIEH B PEAKTOpP, HU3MEHSET
TEMIIEPATYPY B PEAKTOPE M HE BIMSIET HA KOHLIEHTpa-
IIMI0 OCHOBHOTO MOHOMepa B peakrope. CremoBa-
TEJIbHO, M3MEHCHUEM TEMIIEPATYpPhl LIUXTHI MOXHO

YIpaBIATH TEMIepaTypoil B peaktope. Ho, HemocTat-
KOM TaKOTO cIioco0a yIpaBieHHS, SBIISETCS OOJbIIas
WHEPLUUOHHOCTh U3MEHEHHS TEMIIEPATYPhI IUXTHI, KO-
TOpasi He TI03BOJIUT ONEPATHBHO KOMIIEHCHPOBATh pa3-
JIMYHbIE BO3MYIIEHHS, BIMAIOIINE HA TEMIIEPaTypy B
peaxTope.
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Puc.2 Dxcnepumenm na umumayuouHoU MOOeIU € BO3MYUWEHUEM NO Y8eTUYEHUI) HAYALIbHOU MeMnepamypbl
wiuxmot (Utw), Ktau =10.
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Puc.3 Dxcnepumenm na umumayuoHHOU MOOeIU ¢ 8o3MyujeHuem no yeeaudenuio Ha 18% pacxoda wuxmul 6
peaxmop (Uww), Ktau =10 .

Ha pI/IC.3 NOKa3aHbl MEPEXOAHBIC IMPOLECCHI OC- TAKKE€ MOXHO YIPaBJIATb, U3MCHAA PAaCXOd IIHXTHI.
HOBHOI'O MOHOMEpa U TEMICPATYPbl B PCAKTOPE IIPHU Takx xkak OCHOBHBIM HCTOYHHKOM BOSMyH.ICHI/Iﬁ SABJISA-
YBCJIMYCHUN paACXOJia MIHNXThBI B PEAKTOP. U3 pI/IC3 €TCA KaHaJ KaTaJIU3aTOPHOr'o pacTtBopa, TO HEO00X0-
BHUJHO, YTO TEMIIEpATypa U KOHLUCHTpAIUsA OCHOBHOI'O AUMO pacCMOTPEThL MOXKHO HWJIM HET KOMIICHCUPOBATH
MOHOMEpa CHHXPOHHO H3MCHAIOTCA NPU H3MCHCHUU BOBMYHICHHUE II0 JTOMY KaHaly, HU3MCHAA pacxon
pacxoJia MrXThI. CHG}IOB&TCJ’ILHO, O9THUMU BCIINYNHAMH INUXTHI.

4 9
E-
3.95 1 ]
t‘).
3.9
5.
365 | 1
cl: 2
0 10 20 20 40 =0 o 10 20 20 40 S0
= U =fi{tau) — Utn=fitau)

Puc.4 Dxcnepumenm na umumayuoHHou mooenu ¢ 6osmyujenuem no yeeaudenuto na 30% pacxooa
KamaauzamopHozo pacmeopa 6 peakmop (UWk), Ktau =10.
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o

— Uwr=f{tau)

o 10 30 40 =0

— Un=f{tau)

Puc.5 Dxcnepumenm na umumayuoHHOU MOOENU C 2APMOHUYECKUM (CUHYCOUOATLHBIM) B03MYUWEHUEM NO
pacxody kamaiuzamoprozo pacmeopa 6 peaxmop (UWK), ¢ uacmomoii korebanuil pacxood, pasHvim
2*1/(0,05*T), Ktau=240.

PaccMmoTpuM ciydaii, KOraa yBelIMYUBaeTCsl pac-
XOJI KaTaJIU3aTOPHOTO pacTBOpa B peakTop (cm. puc.4).
B sToM cirydqae Temneparypa B peakTope OyAeT yBelH-
YMBATHhCA, & KOHLEHTPAIMsS OCHOBHOTO MOHOMEpa —
yMeHbIIaThCs. [T KOMIEHCAMU 3TOTO BO3MYIICHUS
HEOOXO0NMO YBEIMYHUTh PACXO[ MIHMXTHL. B sToM ciy-
Yae JOJDKHA YMEHBIIUTHCS TEMIIEPAaTypa U YBEIHMIUTCS
KOHIICHTPAIMsI OCHOBHOTO MOHOMEpPA B peakTope (CM.
puc.3). Ho, Tak KaKk IIMXTa OAHOBPEMEHHO CIYXHT U
UL OXJIAXKIEHUS U JUIL NIOJa4u ChIPbs, TO OJHOBpE-
MCHHO IMPUBCCTU 066 BCIIMYHMHEI K 3aJIaHHBIM J1MaI1a30-
HaM He noay4urcs. [loaToMy KoMIeHcanuo BO3MyIIe-
HUHM 10 KaHaJTy pacxofa KaTaJlu3aTOPHOIO pacTBOpa
JIy4Ille OCYIIECTBIISAITh U3MEHSS PAcXoJ] KaTalu3aTop-
Horo pactBopa. Ha puc.4 nokaszaHsl mepexosHble 1po-
IIecChl TeMITepaTyphl N KOHLEHTPAI[MA OCHOBHOT'O MO-
HOMepa B peakTope IpH YBEJIHUCHNH PacXo/1a KaTaiu-
3aTOPHOTO pacTBopa B peakrop. U3 puc.4 BUIHO, YTO
MepeXO0HbIE MPOLECCH YKa3aHHBIX BEJMYHH UIYT CHUH-
XPOHHO.

MOHO PEKOMEHJ0BATh CIIEAYIONIYI0 CHCTEMY
ynpaBieHus peaktopoM. Ctabuin3arus TeMiepaTypsl
OCYILECTBIISICTCS M3MEHEHHEM pacxoja KaTajau3aTop-
HOTO pacTBOpa B PEaKTop, TaK Kak JaT4UK TeMIepa-
TYpbl MEHEE UHEPLIMOHHBI 10 CPABHEHUIO € JATYUKOM
KOHIICHTPAI[MM OCHOBHOTO MOHOMEpa B pPEaKTOpE.
KoHueHTpaluo 0CHOBHOTO MOHOMEpa MOXHO CTa0H-
JM3UPOBaTh, U3MEHSS PacXoJl LIMXTHI B peaktop. [1pu
9TOM TpeOyeMBIi pacXoj IIHUXTHl PACCYUTHIBACTCS MC-
X0/ M3 MaTepHaJbHOTO U TEIIOBOTO OajlaHCOB peak-
TOpa C y4eToM TpeOyeMoii IPOU3BOUTEILHOCTH Peak-
TOpa 1 HeO6XO}IHMOI7I KOHIEHTpauh OCHOBHOI'O MO-
HOMEpa.

OCHOBHBIMU BO3MYUICHUAMU 10 KaHATTy KaTalu-
3aTOPHOTO PacTBOPA ABJISIOTCS N3MEHEHIE KOHIICHTPa-
IIUH KaTaJi3aTopa M N3MEHEHHE PACX0/a KaTaan3aTop-
HOTO pacTBopa. M3MeHeHne KOHLIEHTPALUK KaTain3a-
TOpa TPOUCXOAUT CKayKoOOpa3HO, HO JIOCTaTOYHO
peaKo — NpuOIM3NTENHHO OJUH pa3 B Mecs. Bosmy-
IIEHHS 110 PACXO/Iy KaTall3aTOPHOTO PacTBOpa B peak-
TOP BO3HHUKAIO BECbMa 4acTO, TaK KaK KaTaln3aTOPHBIN

pacTBOp MOAAETCSl B PEAKTOP B OYEHb MAJIBIX KOJIHYE-
CTBaX W BO3HHMKAIOT MPOOJIEMBI IO CTAOMIM3aLUK €ro
pacxonma. BecbMa wacTo BO3HHKArOT KoJeOaHHS pac-
X0la KaTaJM3aTOPHOTO pPacTBOpa B KOHTYpE IO €ro
crabmmmzamun. [losToMy HeoOXomMMO HAWTH MHHU-
MaJIBHYIO 9aCTOTY KOJeOaHHH B 3TOM KOHTYpE, IIPH KO-
TOpO¥ KoJleOaHus pacxo/a KaTaIn3aTOPHOTO pacTBoOpa
MPAKTUIECKH HE BIHMAIOT HA TEMIIEPATYPy B PEaKkTope.
Takas wactora Obuta HaiimeHa, 3to 27/(0,05T). Ha
pHC.5 MOKa3aHO, YTO MPH TaKOW YacTOTe KoyeOaHHi
pacxo/ia KaTaJu3aTOPHOTO PaCTBOPA, aMILTUTY 1A KOJIe-
OaHuil TeMrepaTypsl B peakTope coctapiseT okoio 0, 1
rpanayca, 4to sBjsieTcs JonycTumbiM. Ciie0BaTesbHO,
TIPY TI0JIaue pacxoja KaTalu3aTOPHOTO PacTBopa B pe-
aKTOP, YaCTOTa KoJeOaHHIi B KOHTYPE aBTOMAaTHIECKOM
CTaOMIIM3aIlU pacxolla KaTaIM3aTOPHOTO pacTBOpa
JoikHa ObITh He Hibke 27/(0,05T).
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SELECTION OF METHOD OF CENTING AND CALCULATION OF COLUMN CEMENT

Mingqisiyev B.
Master of the Mangistau Humanitarian and Technical University, Aktau, Republic of Kazakhstan

BbIBOP CITOCOBA HEMEHTUPOBAHUSA U PACYUETA HEMEHTHPOBAHHUSA KOJIOHH
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2. Axmay, Pecnybauka Kazaxcman

Abstract

Cementing of wells is carried out at the final stage of drilling operations. The viability of the entire structure
depends on the quality of this operation. The main goal, which is pursued during this process, is the complete
replacement of the drilling mud with cement, which is otherwise called plugging. The injected solution should
harden within a certain time interval and turn into a cement stone. Several methods have been developed for ce-
menting wells, with the most common of them already over a hundred years old.

All methods of cementing have one goal - to displace the drilling mud from the annular well with the oil well
and to raise the drilling mud to the specified height. As a result, the ability of any liquid or gas to move from one
formation to another through the caving space is prevented, prolonged isolation of productive objects from foreign
waters is ensured, unstable rocks prone to crumbling and screes are strengthened, casing is protected from corro-
sion by formation water and its bearing capacity is increased .

AHHOTAN NS

Ha 3aBCPUIAOIICM 3TaIlc 6yp0BLIX pa60T MPOBOAUTCA HEMCHTUPOBAHHUEC CKBAXXUH. OT xadecTBa MIPOBCACHUA
HaHHOfI OIcepall 3aBHUCUT SKM3HECIIOCOOHOCTH BCETO COOPYXKCHUA. I'maBHas CJIb, KOTOpas MpeCacayCcTcsa BO
BpEMs 3TOT'O ITpOoLECcCa, 3aKI0YaCTCsA B IIOJTHOM 3aMCIICHUA 6ypOBOFO pacTBOpa HECMCHTHBIM, KOTOprfI Ha3bIBaIOT
HMHa4Y€ TaMIIOHA>XHBIM. BBGZ[@HHLIﬁ pacTBOp AOJDKEH 3aTBEPACTh B TCUCHHUEC OIIPCACICHHOIO BPDEMCHHOI'O HHTCP-
BaJia U IPCBPATHUTHCA B I.IeMeHTHLIfI KaMCHb. Pa3pa60TaH0 HCECKOJIbKO MCTOJAO0B OCYHICCTBJICHNUSA HEMCHTHPOBAHUSA
CKBa>XHWH, IIPHX 3TOM CaMOMY pPAaCIIPOCTPAaHCHHOMY U3 HUX YKC Oousiee cTa JIET.

Bce crmocoObI ieMeHTHPOBAHMS UMEIOT OJIHY LIEJIb - BRITECHUTH OYPOBOI pacTBOpP TAMITOHAKHBIM U3 3aTPyO-
HOT'O MMPOCTPAHCTBA CKBAXUHBI U MOJHATH MOCIEAHUIN Ha 3aJaHHYIO0 BbICOTY. B pe3ynbrare 3TOro npegorspaiia-
€TCSl BO3MOYKHOCTh JBM)KECHHUS JTFOO0H JKUKOCTH WIIM Ta3a U3 OJHOTO IJIACTa B JPYTOd uepe3 3aKOJIOHHOE Mpo-
CTpaHCTBO, O6ECHC‘~II/IBaeTCH JAJATEIbHAaA U30JIAIUA ITPOAYKTUBHBIX O6’I>€KTOB OT MMOCTOPOHHUX BOJ, YKPCIUIAOTCA
HEYCTOWYMBBIC, CKIIOHHBIC K 00BajaM U OCBHIIISIM MOPOIbl, 00CaIHast KOJIOHHA MPEIOXPAHICTCS OT KOPPO3HUH Ij1a-

CTOBBIMU BOJAAMM M IMOBLIIIACTCA €€ HECYIIas CITIOCOOHOCTb.

Keywords: cementing of columns, boreholes, reservoirs, casing strings
KiroueBble cioBa: HEMEHTHPOBAHUEC KOJIOHH, CKBa)XMHa, BOJJOHOCHBIC IJIACTHI, O6C£U:[HBIC KOJIOHHBI

LemeHTHpOBaHHE CKBAXKUH JIOJDKHO OOCCIICYHTH
HAJIC)KHOCTD KPETUICHHUSI CKBAYKHUHBI U TIPECIIeIyeT Clie-
JIYIOIIHE TISITH:

- 00eCHeuYuTh UIUTEIBHYI0 H3OJSIHI0 MPOAYK-
THUBHBIX O0BEKTOB OT BEPXHHX HJIH HWKHUX BOJI;

- IPEZIOTBPATUTH BO3MOXHOCTb JIBHKCHHUS JIFO00H
KHMIKOCTH WJIM ra3a W3 OJHOTO T'OPHU30HTA B APYIOWH,
4yepes 3aTpyOHOE IPOCTPAHCTBO;

- VKPEIUTh HEYCTOWYHBEIC MOPOJBI ITYyTEM ILIOT-
HOTO CIIETIJICHHsI [IEMEHTHOTO KaMHSI, KaK CO CTEHKaMHU
CKB@)XUHBI, TaK U ¢ 00CaJHOM KOJOHHOM;

- MPEeIOTBPATHUTh BBIOPOC Ta3a, HAXOJAIIETOCH,
1oJ; OOJNBIINM JaBICHHEM B IOPOAAX 3aJICTAOIINX B
3aIIEMEHTUPOBAHHOM 30HE CKBA)KUHBI,

- U30JIUPOBATh NPOWICHHBIC PU OYPEHUH Majio-
MOIIHBIE MPOYKTUBHBIC TOPU30HTHI C IEJIbI0 BPEeMEH-
HOM UX KOHCEpBaluy;

- H30JIMPOBATh BEPXHHE BOJOHOCHBIC IIIACTHI, HC-
MOJIb3yEMbIE JIJISI MECTHBIX HYIKII;

- IPEJOXPAHHUTh KOJIOHHY 00CaIHBIX TPYO OT CHSI-
THS BHEITHUX JTABJICHUH ¥ OT KOPPO3HH, IPEAYIIPEAUTH
HETePMETHYHOCTb.

Hcxonst u3 reosioro-TeXHHYECKUX U TEXHOJIOTH-
YECKUX YCJIOBHI BRIOMPAIOT M IIPUMEHSIOT OJIMH U3 CY-
IIECTBYIOLINX CTIOCOO0B M TEXHOJIOTHIO IIEMEHTHPOBA-
HUS ckBaXHH. Kaxaplit cioco6 obnagaer pa3nuaHbIMU
JIOCTOMHCTBAaMHU M HeZlocTaTkaMu. Ho oHu mpecnenytoT
OJTHH U T€ K€ IIeJIH: 30JINPOBATh IPOAYKTHUBHEII 00B-
€KT, a Takke 00ECHEeUNTh JOITOBPEMEHHOCTh COOPY-
YKEHHSI CKBQKUHBI, UCKIIIOYUTh MU MaKCUMAaJIbHO CO-
KpaTUTb PEMOHTHBIE 3aTPaThl HA PEMOHTHO-U30JISLIH-
OHHBIE PaOOTEHI.

Ha ocHoBe ombITa IeMEHTUPOBAHUS CKBa)KUH Ha
Manrucray U aHaau3a, YCTaHOBIIEHO, YTO MECTOPOXK-
JeHHus MaHrucray OTJIM4al0TCsl MHOTOIIACTOBBIMU 3a-
JIe)KaMH M HAIWYIHEM 30H MOTJIOMEeHus. B cBs3u ¢ aTHM
00ecTeYnTh MPOEKTHYIO BBICOTY IMOABEMA TAMITOHAXK-
Horo pactBopa (BIIL]) HOpManbHEIM MPSIMBIM CIIOCO-
60M [IEeMEHTHPOBaHHU HEBO3MOKHO, M3-32 HU3KHX I'pa-
JUEHTOB THIPOPA3phIBa IUIACTOB M HAJMYHUE MTOTIIOIIEe-
HUIL.
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Pacuem yemenmupoeanusn 06caonvlx Koa0oHH.

V = 0,785[(1,2-0,21592-0,1462)- 1200-+0,1282- 10]=0,785[(0,056-0,0213)- 1200+
+0,016-10]=0,785(41,64+0,16)=32,8m°

105 1,05
mw =T PV T 15

1,85-32,8 =42,5TH

V,=1,1mG=1,1-0,5-42,5=23,4 m®

Vour = 0,785 [(1,2-0,21592-0,1462)1500+(0,225%-0,1462)- 100]=0,785 [(0,056-0,0213)x1500+(0,05-
0,0213)-100]=0,785(52,05+2,9)=43.2 m*

1,05 1,05
Gour = T377PV =3

1,52-43,2=34,5TH

V;=1,1mG=1,1-1,0-34,5=38 m®

Vipon =0,7850%, (L-hc) = 0,785(0,1282:390+0,132:250+0,1322-1417+0,132-:357+
+0,1282-295+0,1282-592+0,126%-89)=0,785(6,39+4,224+24,7+6+4,83+9,7+1,4) =

= 44,93 M3
_ 1 a5 _ 425 _
Mo = 1245721 17545 °
m=3, n=6
1 345 345
Moyr = = 2,8

145 0,84 1218
m=3, n=6

CBojiHBIE TAOTUIIBI PACUETOB IIEMEHTUPOBAHUS 00CaTHBIX KOJOH MPUBEACHBI B Ta0mumax 1 u 2

Tabmuma 1.
[ToTpe6HOE KONMMUECTBO MaTEPHUAIIOB JIJISl IEMEHTUPOBAHUS 00CaTHBIX KOJOHH
HAKJIOHHO HaHpaBHeHHLIX CKBAXXUH
[oTrpebHOE KOTUIECTBO
Empmm-1ger HOMEp KOJIOHH
Ne HasBanue nnm (mmogp) nu3Mepe- CyMMapHOE
HUS Ha CKBa-
1 2 3 4 SKUHY

1 2 4 5 6 7 7 8

Ilement knacca G (ym.Bec p-pa
1 1.85 r/cm3) TOHH 3,5 31,9 42,5 77,9

Ilement knacca G (ym.Bec p-pa

1.52 r/cm3) TOHH 34,5 34,5
3 D020 BeHTOHUTOBEIN HAITOJHHUTEIH TOHH 2,0 2,0 4,0
4 | D175 Ilenoracureib KT 75 11,8 11,8 31,0
5 | D065 ducniepratop KI' 0,0
6 IToHu3zuTens BogooTAAYN K 0,0
7 | Boga npecHas M3 1,9 17,5 23,4 | 38,0 80,8
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Tabmuma 2.
IToTpeOHOE KOJUYECTBO MATEPHAJIOB IS [IEMCHTHPOBAHHUS 00CAIHBIX KOJOHH TOPU30HTAIBHBIX CKBAKHH
Enunau- [MoTpebHOE KOTUYECTBO
Ne Haspanue nm (mmndp) [IBI 3= Howmepa xononn cymmap-
Mepe- HOE Ha
HUSA 2 CKBaXXUHY
1 2 4 5 6 7 8 10
Hemenrt kmacca G (ya.Bec p-pa
1 1,89 r/cm?) TOHH 27,25 18,0 61,4 106,65
Hewment kmacca G (ya.Bec p-pa
2 1,50 r/cm®) TOHH 48,2 44,1 92,3
3 D020 beHTOHUTOBEBII HAIOIHUTED TOHH 49 45 9,4
4 D175 Ile”oracurens KT 9,68 6,4 21,8 37,88
5 D065 lucnieprarop KT 0,0
6 [ToHu3uTenap BOAOOTIAYN KT 0,0
7 Kacmmiickast Mopckast Boga M3 15,0 53,0 | 10,0 48,5 | 33,8 160,3
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Abstract

The paper proposes the structure of the needs of personnel in an industrial enterprise using the Maslow hier-
archy of needs. In particular, the scheme for developing this system for all personnel is proposed. The analysis of
various spheres of application of this method has been carried out and the transfer of the mechanism to an industrial
enterprise with the aim of improving safety.

AHHOTaNUA

B pabote npeanaraercs CTpyKTypa HOTpeOHOCTEH epCOHaNa Ha MPOMBIIIUIEHHOM TPEANPUATHH 110 METOLY
uepapxuit morpedroctn A. Macinoy. B wactHOCTH, peiokeHa cxeMa pa3paboTKH JaHHOW CHCTEMBI JIJIsl BCETO
nepconana. [IponsBeeH aHaIN3 Pa3NUYHbBIX chep MPUMEHEHHS TaHHOH METO/ABI M IIEPEHOC MeXaHU3Ma Ha Ipo-
MBITIJICHHOEC MPEANIPUATHE C HECIBIO ITOBBIICHUA 0e30MmacHOCTH.

Keywords: Maslow's pyramid, staff motivation, safety culture, safety enhancement, mechanism scheme.
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KaroueBble cioBa: nupamuiaa Macioy, MOTHBalHs COTPYAHHKOB, KyJbTypa 0€30MacHOCTH, MOBBILICHHE

YPOBHs1 0€30MaCHOCTH, CXeMa MEXaHH3Ma.

[IpomeimieHHass 6€30MaCHOCTE — OJWH W3 BaXK-
HEHITNX acreKTOB B He(TerasoBoil OTpacim BCETO
Mupa. JlaHHas OTpacip SIBISLETCA HE TOJBKO OAHOU M3
caMoil BaXXHBIX B (DOPMUPOBAHHU SKOHOMHUKHU CTpaH,
HO U YYacCTBYET BO BHEIIHEW MOJIMTHUKE, YTO HE MEHEe
BakHO. OOecrieueHre POMBIIIIEHHOI 0e30macHoCTH
Obl1a, ecTh 1 OyJeT KIII0UYeBOW NMPOOJIEMO B CO3TaHUU
OONBIINX NPEANPUATUI IO JAHHOMY HaIIPaBJICHHUIO.

JlaHHBII TEPMHUH BKIIOYACT B ceOs CUCTEMY pa3-
JMYHBIX Mep, TOMOTAIOIINX IPEIOTBPATUTh W/IIIN MH-
HUMU3UPOBATH MIOCJIECTBUS IPOU30LIEAIINX ABAPUH U
JIpYIMX HETaTUBHBIX NOCIEACTBUM Ha IPOU3BOACTBE.
To ecTh 3TO co3MaHME TAKOIO BPEMEHHOIO IPOMeE-
JKyTKa, KOTJa pUCK BO3HUKHOBEHUS KaKUX-THOO0 Hera-
THUBHBIX NOCJIEICTBUN MUHUMAJIEH WM a)KE IPUBEACH
K HYJIIO, HO, €CJIM BCE-TAKW MPOU30IIET HEXKeNaTelb-
HBI UHITUICHT WK aBapusi, TO BCETa UMEETCS] Haro-
TOBE IUIAH JIMKBUJAIMH, pa3pabOTaHHBIA Ha OBICTpO-
JIEeICTBEHHOE YCTPaHEHNE HETaTUBHBIX MOCJIEICTBUI C
MUHUMAJNBHBIMU TIOTEPSIMH YEIOBEYECKUX IKU3HEH,
(hi0pEI 1 (hayHBI U BCEeW IKOJOTHH B IIEIIOM.

[IpomeimnieHHass 0€30MACHOCTh W MPEIIPUSITHA,
SKCIUTYaTHPYIOIIHNE OTACHBIC TIPOU3BOIACTBEHHBIE 00b-
€KTbl HAIIPSIMYIO U HEpa3pbIBHO CBSI3aHHBI MEXIY CO-
00lf Ha Ka)XIOM M3 ITAIOB CYIICCTBOBAHHS XKH3HEH-
HOr0 IIMKJa BCEr0o MPENNpHITHs, HAYUHAs CO CTaguu
MPOEKTUPOBAHUS U 3aKaHYMBAsI TMKBUIALIMEH OpTraHu-
3anuu. OTBETCTBEHHOCTh 3a COOJIONEHHE ITPOMBIII-
JICHHOW 06e301acHOCTH JICKHUT, pasyMeeTcs, Ha caMOM
PYKOBOJUTENE TPEANPUSITHS, TJIABHOM HWHXXEHEpe, a
TaKXKe Ha JHIAX, SKCIUTyaTHPYIOIIME ONacHble 00b-
€KTBI.

[Mon mpombIIIIeHHOH 0€30MacHOCTBI0 TOApa3y-
MEBaeTCsl HE TOJNBKO UCTIpaBHAsl SKCILUTyaTaus 000py-
JTIOBaHUS U 0€30TacHBIe KOHCTPYKIIHH JPYTOH TEXHUKA,
Ba)KHBIM YCIIOBUEM TaKXe SBJSETCS YEIOBEYECKUU
(hakTOp, KOTOPHII UTPaeT OTPOMHYIO POJIb B MOJIICP-
JKaHUK Oe301acHOCTH Ha BCEM MPOM3BOJACTBE. Benpb
BCE MBI JIFO/IU, aXe paboTarolie Ha OITaCHOM MIPOU3-
BOZICTBE, KOTOPOE OIACHO HE TOJBKO AJIS CaMOro pa-
OOTHHKA U BCETO NMepCcoHaja MPeIIpUsITHs, HO U HECET
OIIACHOCTb ISl OKPY’KaIOILEN CPeibl, IOCIEACTBUSL MO-
IyT IPUBECTU K Y>KACHEHIIUM IOCIEACTBUSIM, IOPOH
JTaKke He 00paTUMBIM.

it Toro, 4TOOBI JIFOAX OCO3HAHHO IOAXOJIIN K
cBoel paboTe, 9ToOBI M30eXkKaTh HeXKEIATSIFHBIX Hera-
TUBHBIX TMOCJIEJICTBUN H3-3a HEBHUMATEIBHOCTU H
HEJIOYETOB, HEOOXOAMMO HA KaXJIOM IPEANPHITHU
pa3paboTaTh CTpPATErHI0 JOCTIDKCHHS BBICOKOTO
YPOBHS TPOMBIIIICHHOW 0€30macHOCTH, MpOINEe To-
BOp#, CO37aTh KyJIbTYpY 0€30IacHOCTH.

Ecnu nanHas mMeroiuka HaWJeT NMPUMEHEHHE U
MIOJIO>KUTEJBHBIE OT3bIBBL, TO CIEAYET CO3/1aTh EAUHYIO
CHUCTEMY JIEUCTBUH, KaK CO3/1aBaTh JIAHHYIO CUCTEMY,

HO TIyTH PEUICHUsI €€ CTOWUT HPENOCTaBHTh IS KaX-
JOTO TPEONpHATHS pa3paboTaTh CaMOCTOSTENBHO.
Benr mMeHHO TakuM 00pa3oM OEWCTBYIOT 3aKOHBI
CUIA, rae npoMbllnuieHHast 0€301acCHOCTh HaXOAUTCS
Ha BBICOKOM ypoBHe. To ecTb uMeeTcs 1eib, KOTOPYIO
HYXHO JOCTUTHYTb, HO KaKMM 00pa3oM B 3aKOHax He
yKa3aHo, TO €CTh IPAaBUTENILCTBO JaéT HEKYIO CBOOOIY
B pa3paboTke IUIaHa MO JOCTHKEHHIO LeNei, 3TO 1aeT
PYKOBOACTBY pa3paboTaTh HMHTEPECHBIH IUIaH, IS
TOTO, YTOOBI 3aHHTEPECOBATh PAOOTHHKOB B JOCTHKE-
HHUH JAaHHOH IEJTH, a TAK)XKE BO3JIaracT OOJIBIIYIO OTBET-
CTBEHHOCTh Ha PYKOBOJCTBO IPEINPHUATHS, TaK KaK B
TaKOM CiIydae y)ke Mayo OyJeT NPOCTO BBINOIHHUTH
OIIpeZeIICHHbIC yCIO0BHs, HeoOXxoaumo Oyaer pazpabo-
TaTh KOHIEIIHUIO IS BEITTOJHEHUS STHX TPEOOBAHHMA.

Tak Kaxk 4eJoBEeK — COIHAIbHOE CYIIECTBO, eMY
HEOOXOJMMO TOCTOSHHO HAaXOIMUTHCS B KOJUIEKTHUBE,
KOTOPBIH OyJIET yIOBIETBOPSTH, IPEKAE BCETO, €ro IM0-
TpeOHOCTH, TOJBKO B TAaKOM Clydae 4eJoBeK Oynaer
TpuIIaraTh OOJIbIIE YCHIIMH, TO €CTh CTapaThCs BBIIOIN-
HUTH paboTy Ha oTian4HO. Ho 11 TOTO, 4TOOBI OTBE-
TUTH Ha BOIIPOC, KaKhe MOTPEOHOCTH HYXHO YIOBIIE-
TBOPHTH B IIEPBYIO OYEPEIb, CIIETYET 00PATUTHCS K U3-
BECTHOMY aMEPUKaHCKOMY IICHXOJIOTY, CO31aTellio
TYMaHHUCTHYECKOW mcuxonoruu, AOapaxamy Xa-
poinbay Macnoy [1, €.14]. OH npakTU4ecKH NMEPBHIM
HadaJ M3y4eHHUE IOJIOKUTEIBHBIX CTOPOH dYeJoBede-
CKOTO TIOBE/IEHUS, TO €CTh OH pacCMaTpPHBAaI YeloBeye-
CKO€ TMOBEJICHNE C MO3UTHBHOTO B3TJIS/1A, TEM CAMBIM
CO3/1aB, TaK Ha3bIBaEMYIO, MUPaMUAY IMOTpeOHOCTEH
WIN TMPaMHy CaMOAKTyalIH3allly YeloBeKa, KOTopas
CIIOCOOCTBYET BBICOKOH MOTHBAIIMU KaXKAOTO 4YeJo-
Beka [2, ¢.1].

ITo ero cTpykType 4eloBeK MMeeT MOTPeOHOCTH,
COCTOSIIIINX U3 yPOBHEH, HAUMHAs OT OoJiee MPOCTHIX U
3aKaH4MBas 0oJiee CIOKHBIMU U BBICOKMMHU. JKenanne
JOCTHYb BEPXYIIKH CTAHOBUTCS BO3MOMKHBIMH M BO3-
HHUKAeT TOJIBKO TOTO, KaK IPOM30MIET JOCTH)KEHHE U
YIIOBJIETBOPEHHE YPOBHEH HMIKE CTOSINEro MOpPSIKa.
Be3yciioBHO, CyIIeCTBYIOT HCKITFOUEHHS, KOTIa T0CTH-
JKEHHE YpPOBHSA CaMOpealu3allii y dYeJOoBeKa CTOUT
BBIIIIE, YeM KakKue-IH0o aApyrue motpebHoctH [3, €.7].
Hampumep, Yapns3 [lapBus, Tsra K No3HaHUsIM y KOTO-
pOro BO3HHKJIA BOBPEMs IOBOJILHO ONACHOTO IJaBa-
HUSI, @ HE TIPH CHIOKOWHBIX YCIOBHAX. MOXKHO CKa3ars,
YTO MHOTHE Y4€HbIE He NOAJA0TCS JaHHOHM CTPYKTYpE,
HO Ha TO OHH M YYEHBIE C UX HEOPJUHAPHBIM MBIIIIE-
HHEM U CIIOCOOHOCTSIM K OTKpBITHAM. B Hamem ciryyae,
MBI TOBOPUM O OOJIBIIOM OOIIECTBE, KOTOPOE BBIMOJ-
HSET TPAKTUYECKH OJIHOOOpa3Hylo paboTy MO KOH-
KPETHOMY IUIaHy, TO3TOMY CTOWUT MpPHUICPKUBATHCS
OONBIIMHCTBA.

Y maHHOH CTPYKTYpPhI MHOXECTBO PAa3IUYHBIX HH-
TeprupeTaruii (pucyHok l1a). OCHOBHbBIE U3 HUX BBITIIS-
JAT CIEIYIONIM 00pa3oM.
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obwecmee

Mens nioBaT, A He 4\1 NpUHaanexy k rpynne

6 - nupamuoa ancopumma paspabomru [10

Pucynox 1 — Camvie pacnpocmparnennvle cmpyKmypol RUpAMuobl

B Hekotoprix acnekrax Teopuss A.X. Macnoy
ObLTa BOCIIPHHATA C KPUTHUKOM, HO HE clexyeT OpaTh
MUpaMHy B TOUHOCTH, Kak e co3nainu [4, C.15]. B mio-
00i1 cepe neaTeNbHOCTH UMEIOTCS CBOM (PAKTOPHI U
ACIIEKThI, KOTOPbIE MOTYT HE COBIAJATh C JAaHHOI Mu-
paMuIoi, Tora clielyeT BHOCUTh COOCTBEHHbIE N3Me-
HeHus. Jlaxxe cam Macnoy cuuTan, 4To uepapxus — 3T0
He (PMKCHPOBaHHAs MOJIENb U 3aBHCUT OT KOHKPETHOTO
WHAWBUAYYMa, IO3TOMY B €T0 paboTax He ObLIO caMoit
npaMuabl. OHA TOSBUIIACH TOJIBKO Yepes3 S JIeT mocie
ero cmept. Ho ona Oblia co3ana M MmoJsrydmia cBoé
Ha3BaHue Kak «[Iupamuna Macioy», OCHOBaHHOH, KO-
HEYHO ke, Ha ero paborax.A.X. Macnoy npocro cTpe-
MUJICS JJaTh MPECTABICHHE O MOTHBAX ITOCTYIIKOB Ye-
JIOBeKa, U ero pabora HocuT Oosee (GHUIOCOPCKHH,
HEXeJIu MeToaojoruyeckuil xapakrtep. HecmoTps Ha
9TO, JIaHHAsI MOJEJb paclpoCTpaHeHa BO BCEM MHpE,
OKOHOMMKE, MOTHUBAIIUN U APYTUX OTpaACIIAX.

Hanpumep, pa3zpaboTka mnporpamMmmHoro ooecrie-
yenust B crarbe «Maslow's Hierarchy of Needs of
Software Development». E€ coctaBnn onun u3 paspa-
6GOTUYMKOB CO CBOEH KOMaHAOMH, KOr/a, I00OIABIINCH C
3aKa34MKOM, TOT BBICTABHJI MHOTO MEJKHI TpeboBa-
HHH, HO TeM HE MEHEee KPUTHYHBIX IIPU HEBBIIOJIHEHUT
(pucyHok 10).

MapkeTos0oru BO BCEM MHUPE UCIHONB3YIOT €€ s
OPHMEHTALNH PEKIaMbl Ha ONPENCICHHBIC CTPEMIICHUS
WHUBH]A, HEKOTOPbIE CUCTEMBI YIIPABICHUS IIEPCOHA-
JIOM, IyTE€M MAaHUITyJHPOBAaHH MOTHUBALUEH COTPYA-
HUKOB CTPOSITCS Ha OCHOBe mupamuasl [5, €.53]. To

€CTh CYLIECTBYET TAKOE MOHATHE KaK «MOJENb TOBap-
HOTO TIPEUTOKEHUSI OpeHAay.

OHa BBITJISIIUT IPUMEPHO TaK:

— (YHKIHMOHAIBHBIE aTPUOYTHI — TO, AJIS KAKHX
MOTPEOHOCTEN HYKEH MPOIYKT;

— SMOLMOHAJbHBIE aTPUOYThl — SMOIMOHANb-
HBIN «Ha0OP», CONPOBOKAAIOIINI OIBIT TOTPEOUTEIS;

— palMOHaNbHBIE aTPUOYThI — palMOHAIN3aLUs
CBOETO BEIOOpA.

Kommanny, moHUMaromue, W3 4ero KOHKPETHO
COCTOUT HX TOBAPHOE MPEJIOKEHUE, TOYHO 3HAIOT, KaK
JIOJDKEH BBITIISAZETh U TPOJABUTATHCS MX TPOAYKT. I1po-
eKTHPYS aTpUOyTHl TOBApPHOTO MPEAJIOKEHHS, MBI 00-
paiaeM BHUMaHHE Ha TOT YPOBEHb IIMPaMH/IbI, Ha KO-
TOPOM HaxOJAWTCS ITO NMPOAYKT WK OpeH]. YpOBEHb
BJIMSIET Ha BCE aTPUOYTHI MPOAYKTA, IPEABSBISIS Tpe-
0oBaHHUs K CUMBOJIaM M o0Opasam, 1Beram u (opmam,
TO €CTh K CEMaHTHKEe KOMMYHHUKanuii [6, C.4].

Takum 00pa3oM, yUUTBIBasi TOTPEOHOCTH B 001IIe-
CTBE, Ha JIIOOOM NPENNPUSITHN UMEETCSI KOJUIEKTHB, B
KOTOPOM KaK/IbIi YEJIOBEK 3aHUMAET CBOIO MTO3HITHIO U
BBINOJIHACT ONpe/eNIeHHbIe (DYHKIUH, HapsiLy ¢ 3THM
pabOTHHMK JOJKEH MMETh BBICOKYIO MOTHBAIHIO IS
BBINIOJTHEHHS IOCTABJICHHOM 3a1auH.

BrinonHuB pa3zpaboTKy CTPYKTYPBI JTOCTHKEHUS
BBICOKOTO YPOBHS NPOMBIIUIEHHOH 0e30macHOCTH B
JEATEIbHOCTH BCEr0 MPEeANpusTUsi, Obla COCTAaBICHA
ciengyromas cxema (pUCYHOK 2).

- CBOEBPEMEHHBIR - cobcTReHHaR - NPOYBETakHe - coy
OTAbIX BeaTn KONNEKTHBA NPHBANETHAKM
- Bunonxesve TB | [ -esme npowes 22 - CnaxeHHan - yBaxenHne ‘
L | | WORDYX. cpeam | | pabora /
[ - KyNbTypHbIe ‘ [ ‘
- nepepus - Bea-Tb cemun ‘ | weponpusmes - NpeMum

- NONesHan nuwa - Bes-Tb onner ‘ SR ‘ - NOBLILLEHHE

L | ¥omnexTws

Pucynox 2 — Cxema docmudicenus Kyarvmypol 6e30nACHOCMU NEPCOHALOM
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Hcnonb3yss KOHLEMLHUIO MNUPaMHUIbl HOTPeOHO-
cTei, OblIa co3/1aHa uepapxus Uil pa3paboTKH cTparte-
UM CO3JIaHMs TOJUTUKHU ISl JOCTHIKEHHS BBICOKOTO

YPOBHS MIPOMBIIUICHHOW 0€30MaCHOCTH, COKPAIICHHO
«KYJTBTYPBI 0€30TIaCHOCTI (PUCYHOK 3).

Pucynox 3 — [upamuoa «xyasmypel 6e30nacHocmuy

B ocHoBaHMHM mHpamMugsl camoro Macioy Haxo-
IaTca  (PU3MOJOTHYECKUE MOTPEOHOCTH, TO €CTh
JKak[Ja, TOJOM, TeIUIO M Tak Jajee. B Hamem ciydae,
YTOOBI JOCTHYh BEPXYIIKU KYJIBTYPHI, CICIYeT 3all0-
JKUTH QYHIZaMEHT HyJIeBOTO TpaBMaTm3Ma. Ha ciemyro-
IIeil CTYNEeHU pachosIoKuiIach 0€30MacHOCTh, UTO, 1O
JIOTHKE CBOEH, MPUPABHUBAETCSI K O€30MIACHOCTH BCETO
MPOU3BOJICTBEHHOTO IPOIECCa, COOTBETCTBEHHO — IKO-
JIOTUYECcKOe OJIaronosy4ne HaceJIeHHs U OKpYKarollen
cpenpl. Jlanee cienyeT pacnosioXuTh BECh KOJJICKTHUB,
ero clakeHHyI0 paboTa W mpolBeraHue. B cepenune
YKPEIHIJIO CBOIO TO3UIIHIO YBAXKCHHE, YTO HA TIPEATIPH-
SATHU TaKKE OCTACTCSI YBAXXCHHUEM CO CTOPOHBI PYKO-
BOJICTBA, PAa3JIUYHBIC TIPEMUH, HATPAJbI U IIPUBUIICTHH.
W HakoHeI, TpHU CIEAYIONUUX YPOBHS, KOTOPHIC HA3bI-
BaIOTCS IO3HAHKE, 3CTETHKA W CaMOAKTyaIH3alus, CO-
€/IMHEHBI B OJIHY BEPIIMHY CAMOAKTYyaJIU3all1H, TO €CTh
OCHOBHasl MOTPEOHOCTh B JIMYHOCTHOM POCTE, YTO Ha
HalleM MpeJIpHATHH U €CTh caMa KyJIbTypa Oe3omnac-
HOCTH, K 4YeMY CTPEMSTCs BCE U B HJeajle JOCTUTAIOT
eé.

Takum 00pa3oM, BBOZS MOJUTHKY O€30MaCHOCTH,
CMOTHBUPOBAB IIEPCOHAT M PYKOBOJCTBO, MOXHO HE
TOJBKO CHHU3UTh TPaBMAaTW3M JI0 MHHUMAIBHOTO
YPOBHSI, HO ITOCTPOUTH UACANBHBIN MEXaHU3M, K KOTO-
pomy OyayT CTpeMUThCs caMu pabotHuku [7, €.1].

D¢ dexTrBHAs paboTa MUpaMHUILI BO3MOXKHA IIPU
YCJIOBUHM Pa3yMHOTO HCIIOJIb30BAHHS IPOBEPEHHBIX
BpeMeHeM HHCTpyMeHToB. Hanpumep, GyHaamenrTans-
Hast Teopusi ObLIa 3aJI0KEeHa, HO IS TOTO, YTOOBI OHA
paboTta Ha pakTHKe, HEOOXOIMMO POAHATN3UPOBATH
JIAHHYIO cepy AeSTeIbHOCTH M CO3/1aTh CBOU pbluaru
MeXaHHn3Ma. BpllIlenepeyrciIeHHbIe ITyHKThl TaKXe
MOJAYEPKUBAIOT BAXXHOCTh HAJIMUUSI B KOMaHAE CHIIb-
HOT'O ¥ BMEHSIEMOT0 JINAEpa.

BeiBox.

Ha ocHOBe KOHIENIIMY THPAMUJIBI YETOBEUECKUX
MOTpeOHOCTEH B KM3HH, OblIa MOCTPOSHA MHpaMHIa
MOTPEOHOCTEH «KYIBTYpHl O€30IIaCHOCTH», KOTOpasd,
paccMaTpuBasi MOJOXKUTEIbHBIE ACHEKTHI YEIOBEUe-
CKOTO TIOBEJCHHUS, INO3BOJISICT pa3palbaThIBaTh OITH-
MaJIbHYI0 MOTHBAIIMIO JJIsl COOJIIOICHUS] MEp COXpaHe-
HUS OKU3HM UENOBEKa, OKpYyKaloIieHd NpUpOIHOH
cpenbl U 000pyI0BaHHsI, TEM CAMBIM IIUPOKO BHEAPSIS
JAHHYIO TOJINTHKY.
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Abstract

um. U.T. Tpybununay, 2. Kpacnooap, P®

The article details how to apply the magnetizing force formula in a cylindrical layer winding coil of electro-
magnetic direct current devices and demonstrates the magnetizing force dependence on core and winding wire

geometry.
AHHOTAUUA

B cratbe aeranuzupyercst popMyia HAMArHIIMBAOIICH CHIIBI B KOHTEKCTE €€ MPUMEHEHHS IS IIUITHHAPH-
YEeCKOW KaTYIIKH C PSIOBOW OOMOTKON B AJIEKTPOMArHUTHBIX YCTPOHCTBAX MOCTOSHHOTO TOKA M OTMEJaeTcs 3a-
BHUCUMOCTH JJAHHOW CHITBI TOJIBKO OT TEOMETPHUYCSCKIX pa3MEPOB CEPACYHUKA U OOMOTOYHOTO ITPOBOJIA.

Keywords: magnetomotive force (MMF), magnetizing force, winding, coil, loops, electromagnet, direct cur-

rent.

KuaroueBbie cioBa: MmarauToABIKymIas cuia (M/IC), HamarHuguBaromas cuia, 0OMOTKa, KaTyIIka, BUTKH,

QJICKTPOMArHur, MOCTOSIHHBINA TOK.

Baxmneiineir 0COOEHHOCTBIO  CYIIECTBEHHOTO
YCKOPEHHSI HAyYHO-TEXHUYECKOT0 IIporpecca IBisieTcs
WHTEHCU(UKAIUS OOIIECTBEHHOTO TNPOW3BOJACTBA U
NoBbIIIeHHE ero 3¢ dekTnBHOCTH. OHUM U3 CIIOCOO0B
JIOCTHXKEHUS 3TOrO SIBJISIETCS PAaCUIMPEHUE aBTOMAaTH-
3allid BO BCEX OTPACIsIX MPOMBIIIJIEHHOCTH. B kaue-
CTBE CPEICTB aBTOMATHU3aLMU IIHPOKOE MPUMEHEHUE
HAXOJIAT JJIEKTPOMArHUTHBIC YCTpOicTBa, paboTraro-
1IM€ Ha MOCTOSHHOM TOKE: AJIEKTPOMArHUTHI pa3iuy-
HOTO Ha3HAYEHUS, peile, KOHTAKTOPHI (MarHUTHBIE ITyC-
KaTe), yCTPOUWCTBA IJIEKTPOMArHUTHONW 00paboTKw,
3aMKH, KJIallaHbl, TOJIKATeNN U 1p. B JaHHBIX 3meKTpH-
YECKHX almapaTax HCIONb3YeTCs JIeKTPOMEXaHHWYe-
CKO€ JEeWCTBHE MAarHUTHOTO IO, KOTOPOE IMPUBOIUT
K TIOSIBJICHUIO DJIEKTPOMArHUTHBIX cui [1, 2]. s co-
3[JaHUsI MarHUTHOTO TIOJIst B paboyeM oObeMe yCTpoid-
CTBa 3a/IaHHON WHTCHCUBHOCTH M KOH(HUTYpaIMH UC-
nosb3yercs: 0OMoTKa (Karyuika), (M) MarHUTOIIPOBO/.
IIpu BO30YXICHHH MATHUTHOTO TIOJISI TOKOM, ITPOTEKa-

IOIIUM Yepe3 BUTKH OOMOTKHU (KaTyIIKH), HaNpsDKEH-
HOCTh MarHUTHOTO TOJI H B KaTyIIKe ONpeeNnseTcs
HaMarHUYMBAIOMeH CHIION O ¢ TOMOIIBIO 3aKOHA TI0J-
HOro ToKa [3, 4], KOTOpBIii MOXHO copMyIHpOBATH
clielylonM 00pa3oM: IMPKYJSLMS BEKTOpa Hampsi-
JKEHHOCTU MAarHUTHOTO Mojs H BAOJNB 3aMKHYTOrO
KOHTypa AJIHMHO# | paBHA MOJHOMY TOKY, IPOHU3bIBA-
IOLIEMY NTOBEPXHOCTb, OTPAaHUUYEHHYIO JaHHBIM KOHTY-
poM. [In nMAMHAPUYECKOH KaTyLIKU C pSAHOM HAMOT-
KOW TIOJIHBIM TOK, IIPOHU3BIBAIOIIUI KOHTYpP BHYTpPH
KaTyIIKH, paBeH ajareOpandeckoi CyMMe TOKOB, IPO-
HU3BIBAIONINX ITOBEPXHOCTh, OTPAHUUEHHYIO TaHHBIM
KOHTYpOM, a Takxe paBeH MJIC, u ecnu KOHTYp BBI-
OpaTh BIOJIb JIMHUU MarHUTHOH HHAYKIUH B, TO MOy~
YaeM CIICYIOMIYIO 3aIMCh 3aKOHA TIOJTHOTO TOKa [2]

DAL =Ty, = Yty 0=H-L=W I,

[I70/7H
rie g - pesynbrupytomas MJIC, A;
W — cymMMapHOE YHCIIO BUTKOB B 0OMOTKE, IIIT;
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| — ToK, mpoTeKaroImuii o 0OMOTKE, A.

Breisenem dopmyy MJIC nnst Kpyrion IWIHH-
JIPUYECKOM KATYIIKH, BBIIOIHIEMON U3 MEAHOTO MPO-
BOJIa B 3MajeBoi m3oisinuu (Hanpumep, [I9TB, [100,
II9T, II9BTJI u np.), HAaMOTAaHHOH Ha KapKac psaaMu
BUTKOB (psimoBas HamoTka) (puc. 1) [5]. IIpumem
TaKKe, YTO B KAYECTBE MarHUTOIPOBOJIA HCIOJIb3YETCS
CEp/ICUHUK KBaJPaTHOTO CEYEHHMs, BBIIOJHEHHBIA W3
MarHUTOMSTKOTO eje3a. Takxke ClielyeT OTMETHTH,
YTO OKOHYaTeNbHast popMa CeueHus KapKaca KaTyIIK{
CUMTaeTCs KPYIJIOH, Oyarojapsi MCHOJIb30BaHUIO -
JNIEKTPUYECKUX TMPOCTABOK, 3aKpeIUIIeMbIX Ha OOKO-
BBIX TPAHAX CEPIACUHHUKA.

O0603HaUMM CYMMapHYIO IIUPHHY KBaJIpPaTHOTO
OKHa KapKaca W TOJIIMHY CJIos Kapkaca kak D, Torga
JIMaMeTp BUTKA IEPBOTO CJ10s OYAET paBeH, MM:

D, =\2D+d.

rue \/ED - TMaMeTp OIMCaHHOH OKPYXKHOCTH BO-
KPYT KBaZpaTHOTO OKHa KapKaca, MM;

d — quamerp 0OMOTOYHOTO MPOBOAA B IMAICBOM
H30JIALAN, MM.

@

Aapkac

)
i d

[lepswiii croti oomomxu

D

WY

d

Bmopoii crnoti oomomxku

cepoeyHuUK

NpAMOY20JIbHO2CO CEYECHUS

Pucynox 1 — Brewnuii 6uo paccmampugaemoi 06MOmKY 31eKMpOMASHUMHO20 YCIMPOUCmEd

Torma nuamerp BUTKa MEPBOTO CIOS OOMOTKH,
HAMOTAHHOTO ¢ 1aroM d COCTaBUT, MM:

D, =D +d?*. (3)

a cyMMapHas JIJTMHa BUTKOB MEPBOTO cjos L1 co-
CTaBUT, MM:

L=mm (ﬁD+d)2+%2,(4)

IIe M — 4KCII0 BUTKOB B OZIHOM CJIOE, IUT.
CyMmMapHas JyIiHa BUTKOB BTOPOTO CIIOSI COCTa-
BUT, MM:

L,=mm (\/ED+30’)2 +%2

a cyMMapHas JIMHa BCE€X BHUTKOB B KaTYIIKE
oTpenenseTcs 1o ciexyonei Gopmyne, Mm:

A :nL1+(n_1)§LQ_L1)n,(6)

rzie N — YKueio cIoeB B 0OMOTKe, IIT.
®opmymy MJIC (1) MoxxHO 3anucath B BUje

0=mn2.
R

, (5)

()

rae U - HalpsHKEHUE, MOJABOAMMOC K KaTYIIKE
yCTpoiicTBa, B;

R — conporuBienue Bcero 00MOTOYHOTO IPOBOA,
KOTOpOE TakXe MOKHO IPeACTaBUTH B Buze, OM:

R 4pz L ,
rd ?

rJie p — YACIbHOE COMPOTHBICHUE MEIHOTO MPO-
Boaa, OM-MM2/MM;

dm — auamerp OOMOTOYHOIO MPOBOAA 10 MEJH,
MM.

C yderom (6) CONpOTHBICHHE MPOBOJAA 3aIlH-
IIeTCA B BUAC

2pn
R= #mz(zg +H(n-1)(L, - 1)) ©
a M/JIC npexncraBuM B Buje
0 - zmUd?
2p (2L, + (1-1)(L, - 1))

B xoneunoM Buze ¢ yaetoM popmyi (4) u (5) mo-
Jyqaem

®)

. (10)
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TE

(1)

6:

4p (\/_D+d) +g +2p(n-1)( (\/_D+3d) +—

Vcxons U3 BEIIIECKa3aHHOTO, MOYKHO C/IETATh BEI-
Box [6, 7], uto M/IC ompenensercst TOIBKO TreOMeTpH-
YECKIMH pa3MepamMu OOMOTKH W 3HAYEHHEM I10/IBOJIH-
MOT0 HaIPsDKEHUS IPU YCIIOBHH M3TOTOBJICHHUS BUTKOB
obmoTox n3 Menu. [Ipu 3TOM cTouT 0OpaTUTH BHUMA-
HHUE Ha TO, YTO HAMATHWYHMBAIOIIAs CUJIA HE 3aBUCHT OT
YHCJIa BUTKOB B OIHOM citoe (M) 1 HaOIIojaeTcs CIoxk-
Hasl 3aBUCUMOCTHh OT JHAaMETpa KapKaca KaTYyIIKH U
JuaMeTpa 0OMOTOYHOTO MPOBOJIA.

Taxxe CTOUT OTMETHTh, YTO MPH KOHCTPYHUPOBA-
HUHM 0OMOTOK 3JICKTPOMATHUTHBIX YCTPOWCTB MOCTOSTH-
HOTO TOKa HE0OXO0ANMO PYKOBOJCTBOBATHCS IIPUHIMA-
€MBbIMH TEXHUYECKUMHU XapaKTepUCTUKaMH [8]:

1) cneayer moGUBATHCS MUHUMAIBHOTO TOKA T10-
TpeOIeHUsT 0OMOTKOM;

2) creayer CTPEeMHUTbCS K MAaKCHMajIbHO BO3-
MOJKHOH MarHuTHOH otaade oomotku (M/IC) mpu max-
CHMaJIbHOM 3HAU€HWH YWCJia BUTKOB Ha CEpACYHUKE,
HE BBIXOJS NPU 3TOM 3a MPHUHSITHIC ra0apUTHBIC pa3-
MEpbI KaTyIIKH.
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Abstract

Rapid and quality diagnostic is crucial for successful reovirus and metapneumovirus infections control.
Therefore, we have developed a technology for domestic production of an ELISA test-system for the diagnostic
of these two infections. Two methods for the purification and concentration of ARV and MPV infections antigens
were tested. The comparative analysis of the purified antigens suitability for the sensitization of ELISA plates was
conducted. Stable antigen was obtained using ultrasound.

AHHOTAUUA

Huns yerenrHOM 60pBOEI 3 peoBupycHoi (APB) u metamHeBMoBupycHO# (MIIB) nHbeknusaMu HeoOXoamma
6BICTpa$[ W Ka4€CTBCHHAas1 AHUArHOCTHKA. HOSTOMy Hamu ObLiIa pa3pa60TaHa TeXHOJOrus otedecTBeHHOM MDA
TECT-CUCTEMBI U ABYX MH(eKIui. VcIpITaHO 1Ba METOa OYMCTKH W KOHIICHTPUPOBaHUS aHTUTeHOB APB n
MIIB wuHbpexmmii nTunpl. [IpoBeieH cpaBHUTENBHBIA aHAIN3 OYMCTKH aHTUTEHOB IPH CECHCHOWIM3AlMK X Ha
mianmere. CTaOMIBHBINA aHTUTEH OBLI MOJYYCH IIPHU UCIIOJIb30BAHWUHU YJIbTPA3BYKA.

Keywords: reovirus, metapneumovirus, infection, poultry, diagnostic, purification and concentration, ELISA
KuroueBble cjioBa: PEOBUPYC, METAITHEBMOBUPYC, I/IH(I)CKHI/I}I, InTHuna, JMarHoCTUKa, OYMCTKa U KOHICHTPHU-
poBanue, UDA-meTos.

B nocnenHee BpeMs UMIIOPT BBICOKOIPOAYKTHB-
HBIX KPOCCOB NTHUIIBI B YKPaWHE MPUBEN K paclpocTpa-

PeoBupycHast WHGEKIUS - BRICOKOKOHTarHO3HOE
3a00JIeBaHUS MOJIOJTHSIKA CEIbCKOX03HCTBEHHOM 1 CH-

HCHHIO B (PepMEPCKUX X03SMCTBAX paHee HEM3BECTHBIX
BUPYCHBIX 0OJIC3HEH NTHUIIBI - METAITHEBMOBUPYCHOW U
peoBupycHO# nHpeknwiA. [locneaHss BT UMMYHO-
JIEPECCUBHO Ha MNTHUIY, U €€ YacTO JUArHOCTUPYIOT
COBMECTHO C JIPYTUMU IMaTOTeHaMHU OOJIe3HEH, KOTO-
pBI€ BBI3BIBAIOT MATOJOTUIECKUE U3MEHEHHS Y TITHIIBI.
He uckmoueno cmemannoe teuenne MIIB u APB un-
(bexnmii, KOTOPBIE BBI3BIBAIOT PECHUPATOPHO-KEITY-
JIOYHBbIe 3a00JIeBaHMsI, 2 UX TeUEHHUE B CYOKIMHUYE-
CKOH, JJATEHTHOW M aCCOIMMUPOBAHHOH (popmax 3aTpy-
HSET TIPOBEICHHE JTa0OpaTOPHO-AMATHOCTHIECKUX U
IPOPUIAKTHUCCKUX MEPOTIPHSITUH.

HAHTPOITHOW NTHUIBI BCEX BHIOB U HANPABJICHUHN MPO-
JTYKTUBHOCTHU, KOTOpasi MPOTEKAeT B JATEHTHO-TIEPCH-
CTCHTHBIH (OpME M XapaKTepH3yeTCs PeCIUpaTop-
HBIMHU ¥ KHIICYHBIMU 3200JICBAHISIMH.

MeTarmHeBMOBUPYCHA UH(EKIHS - PECIUpaTop-
HOe 3a0oJieBaHUE, XapaKTepU3YIoIeecs: Ha3adbHBIMU
BBIZICTICHUSIMU, HACMOPKOM, TSKEIIBIM JIBIXaHUEM, KO-
TOPOE COIIPOBOXKIACTCS XPUTIAMH, BOCTIAJICHHEM BEPX-
HUX JBIXaTeNbHBIX MyTel 1 HHOPAOpOUTATHHBIX CHHY-
coB [1, c. 281].

3aboneBanne APBU BriepBbie OBITIO 3apeTrUCTpH-
posano B 1972 roxy, a MIIBU - 2008 roxy y HHAIOKOB,
3aBE3EHHBIX B cTpaHy u3 EBpomnl [2, c. 41; 3,c. 41; 4,
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c. 28; 5, c. 37]. Teuenne nHPEKINOHHBIX OOJIE3HEH B
CKPBITOH WJTH acCOIMUPOBAaHHON (popmax 3aTpyIaHsIIo
MPOBEICHUE KaK ANAarHOCTUYECKUX, TaK M HpodrIak-
TUYECKUX MEPOTIPUATHI.

J11st KOHTPOJISL HANPSHKEHHOCTH UIMMYHHUTETA TIPO-
THUB JIBYX MH(EKINH y IPUBUTOHN NTHIBI 1a00paTopuu
BETepUHAPHON MEIULIUHBI UCIIOJIB3YIOT 3aPETUCTPUPO-
BaHHbIE B YKpaumHe nuarnoctuyeckne M®DA-Habopbl
¢upm «BioChek» (Hunepnanaer) u «IDEXX» (CILA)
[6, c. 282; 7, 129], cTOMMOCTh KOTOPBIX B YKpauHe J10-
cruraet 20 ThIC. TpH U Oosiee. OTeuecTBEHHBIE Ke JHa-
THOCTHYECKHE TECT-CHCTEMBI - OTCYTCTBYIOT.

B 2012 rony B UncturyTte nTrmeBonctea HAAH
YkpauHsl Obl71a pa3paboTaHa TECT-CHCTEMa Ha OCHOBE
NDA mMetona ¢ HCIOIB30BAHHEM OTEUECTBEHHOI'O
IITaMMa, M30JIMPOBAHHOTO OT HBILIAT-Opoiinepos [8,
c. 203]. YuursiBasi OU€BUAHYIO IEPCIEKTUBHOCTD AAH-
HOTO MeToja, pa3paboTka oredectBeHHONH MDA Tect-
CHCTEMBI JAJIs BBIBIEHUS aHTHTEN K METallHeBMOBU-
pyCy NTHIBI B CBIBOPOTKAaX KPOBU Kyp U MHIEEK Ha ce-
TOJHA ABJISIETCS aKTYaJIbHOM.

MaTtepuaabl U MeTOAbI HcciaeloBaHMil. B nc-
CIIeZIOBAaHUX OBLIN HCIOJIb30BaHBI MECTHBIE IITAMMBI:
Br-06 peosupyca (Boimenen B UI1 HAAH ot mermist-
opoiinepos B 2006 1.), u PVT-09/B meramHeBMOBH-
pyca (BplAENeH OT HHIIOKOB). llITaMMBl HACHTUDHIIIH-
poBaHbl BO BcepoccuiickoM Hay4YHO-HCCIIENOBATEIb-
CKOM HHCTHUTYTE 3aIlWTHI >KUBOTHBIX (T. Bmagmmup,
P®) u xpanstcs B otaene npomiakTHKH Ooe3Hen
ntunbsl UIT HAAH B 11ouisHO BBICYIIIEHHOM COCTO-
sSHUU 1pu Temnepatype MuHyc 20 °C. Vcnonb3oBanu
mraMMel ¢ MHGEKIHOHHEIM TUTpoM 6,0 lg TLIds0/cm®
(peosupyc) u 4,33 lg TLIJ so/cM® (MeTanenBMOBUpYC).

MUKpPOCKOIIUIO BHUPYCOB IPOBOIMWIN 3IICKTPOH-
HbIM MUKpockornioM [IOM - 125K mpu yckopstomiem
HanpspkeHHH 75 kV, UMeronmii B CBOEM COCTaBe CH-
CTeMy CheMKH U aHanm3a nzoopaxkenns CAU - 01A Ha
ocHoBe CCD xamepsr DX - 2 B MHCcTHTYTE TTpOOIEeM
KPHUOOHOJIOTHH U KPHOMEIUIUHEI (T. XapbKOB).

DNeKTpOHHass MUKPOCKOIHS OCYIIECTBISIIACH Me-
TO/ZIOM HETaTUBHOIO KOHTpacTUpOBaHUs [2].

PesyabTaTsl ucciaenoBanuii. Paspaborka UDOA
TecT-cucTeMsl i 1Byx uHpekuii (MIIB u APB) ocy-
LIECTBJISLIACH 110 OHOI cxeMe. Taxk, ¢ 1eJIbIo 0CBOOOXK-
JICHUA OT KIJIETOYHOro Aedpuca, BUPYCHI 3aMOPa)XH-
BaJIM HAa CTEHKaX poJuiepHbIX (uakoHoB mpu -20 °C ¢
nociaeAywomuM oTrauBanueM npu 4 °C, tpuwxiasl. B
JabHEHIIeM MX WHAKTUBMPOBAIM JTHICHUMHHOM B
koHueHTpauuu 0,1% B TeueHue 24 4acoB ImpU TeMIe-
parype 37,5 °C. [lanbHelmas o4ucTKa 1 KOHIEHTPUPO-
BaHME NPOBOJIMIIM TI0 IByM METOJHMKAM:

Ilepsas memoouxa. IlpenBapuTenbHas OYMCTKA
MPOBOAMIIOCH C HCIIOJIb30BaHHEM xiopodopma (20%
oT obmiero o0beMa) M HU3KOCKOPOCTHOTO IEHTpHpY-
ruposanus (2000 g 15-20 munyT). [lanee cynepHaTaHT
obpabareBaiu 7% nommatunerraukoseM (I121 6000),
0CaJiOK coOMpanu HEeHTPUPYTHPOBAHHUEM U PECYCIICH-
supoBai B TSE - Oydepe. Ha 3aBepmarorem 3tare
BUpYC ocaxaanu uepes pactBop 30% - i caxapossl npu
70000 g B ynbTpaneHTpudyre TeueHue 3 ToIuH, Mojy-
YCHHBIN 0caiok pecycniensuposanu B TSE - Oydepe.

Bmopas memooduxa otnuyanach OT TEPBOH TeM,
YTO HA JTane MNPEIBapUTENBbHON OYHCTKH HCIIONIB30-
Banu 00pabOTKy BUpyccoepskamero marepuana 7%
o TIieHrmkoaeM (IT3I 6000), mocie gero mare-
puan obpabatsiBaiu yneTpazBykoM (22 kl'm).

3aBepIalomuii 3Tanm OYNCTKH BHpYyca HE OTJIH-
Yajcs OT IepBoil MeToauku. [lonmyueHHbIE aHTUTEHBI
CEHCHOMIM3MPOBAIN Ha IUIAHIIETHl B KOHIIEHTPAaLUU
0,02-0,05 Mr/mi ¥ TpPOBOIWIM HENPSIMOW BapHaHT
HUDA ¢ nonoxuTenbHbBIMU peepeHTHBIME CHIBOPOT-
KaMH TUTP KOTOPBIX cocTasiisul He Hike 1: 3200 (APB)
u 1: 3000 (MIIB), uTo yka3bIBaeT Ha JOCTATOUHYIO aK-
TUBHOCTb aHTHUTEHA. B cnermdudecknx rereponorude-
CKHX CBIBOPOTKaX, BXOZSIINX B COCTaB KOMMEPYECKHUX
HabopoB ¢pupmer BioChek n «Curko» BHUUI3XK (mns
OIIPEACICHNUS AaHTUTEN K MH(PEKINOHHOMY OpPOHXUTY
Kyp, CHHIPOMY CHIDKCHHS SIMIICHOCKOCTH, MUKOILIA3-
MO3y, HBIOKacJcKol Oomne3Hm, Oomeznu ['ambopo) He
BBISIBJICHO NTOJIOKUTEIBHBIX M COMHUTEIBHBIX THTPOB K
n3y4aeMbIM MHQEKIMAM, U yKa3blBaeT Ha creruduy-
HOCTB IOJIyYCHHBIX aHTUT'€HOB I10 OTHOIIICHUIO K TOMO-
JIOTHYHBIM aHTUTENIaM.

OreHka CTa0MIBHOCTH aHTHTCHOB, OYMILEHHBIX
JIBYMsI METOZJAMHU, TIPH XPaHEHNH Ha IUIAHIIETAaX, TOKa-
3aja pa3auyHble pe3ynbTarl. [IpoBepKy mpoBommiIn
yepes Kaxable 7 qHel B Teuenue 10 Hefenpb B yCIOBUSIX
HucKyccTBeHHoro crapenuss npu 37° C. AKTHBHOCTb
N3y4aeMBIX aHTHUTCHOB - OYHIIIEHHOTO 1 KOHIICHTPUPO-
BaHHOTO C HCIOJNB30BAHUEM YIIBTPa3ByKa, B TCUCHHE
HCCIIeAyeMOoro epruoja He cHuxkamack. [Ipu ncnoms3o-
BaHMM B KadyeCTBE AaHTUIEHA Ul CEHCHOMIN3AINH
IUIAHIIIETOB IpenapaTa, HOJTyYeHHOTO IyTeM OYHCTKH
xymopoopMomM, yxke mocie 4-d Hemeau XpaHCHHUS
HaOJIOany 3HAYNTENbHOE CHMKEHHE aKTUBHOCTH B
HNDA. C nomomsio nmporpammer Statistica (Correlation
matrices) mocTpoeHa KanuOpOBOYHAsT KpUBasi U BbIBE-
JICHO ypaBHEHHE JIMHEHHON perpeccu JyIs paciera Jio-
rapu()MHUUECKOTO 3HAUCHHSI TUTPOB CHIBOPOTOK M (Op-
MyJa pacdera TUTPOB aHTUTEI B CHIBOPOTKAX Kyp MpH
TECTUPOBAHHUH MX B OJJHOM pa3BeneHnn. Popmyrna pac-
YyeTa TUTPOB AHTUTEN B CBIBOPOTKAX NTHIBI TIPH TECTH-
POBAaHUH UX B OJTHOM Pa3BEICHUM PaBHA!
st APBU - Lg T = 3,5135 + 1,0377 * Ig (S / P400)
st MITBU - Lg T = 3,7981 + 0,8524 * Ig ('S / P400).

bnarogaps paspaboranHoi TecT-cucteMbl MDA
s onpeAenienust antuten k APBU u MIIBU moxHO
MIPOBOJUTH SMHU300TOJIOTMYECKUN MOHUTOPUHT JaH-
HBIX 3a00JIEBaHWH M KOHTPOJIb TOCTBAKI[MHAJIEHOTO
UMMYHHTETa. Peakuusi sBiseTcs KOJIMYECTBEHHON M
IIPOCTON B HCHONb30BaHUU. MccnenoBaHHBIE CBHIBO-
POTKH TIpE/IBApUTEIBHO TPOLLIM TECTUPOBAHUE B
DA nabopom pupmsl «BioChek» (Hunepranasr). ITo
CPaBHEHMIO C 3apyOeKHBIMH aHAJIOTaMU OTE€YECTBEH-
Hbli MDA -nrarHocTukym OyJeT femieBine B 4 pasa.

BeiBoa. IIpu o4nicTKe aHTUTEHOB PEOBUPYCHOM U
METaHEBMOBUPYCHON MHMEKIMH NITHIIBI IPU HCIOJb-
30BaHUM YJIBTPa3BYKa IOIYyYEHBI BHICOKOCTAOWIIBHBIE
IpenapaTsl KOHIIEHTPHUPOBAHHBIX aHTUTE€HOB, KOTOPHIE
OBUTH IPUTOAHBI U1l KOHCTPYHpoBaHus Habopos DA
C LIENBIO BBIABICHHS aHTUTEN K Bo30ymurensm APBU
u MIIBU B cbIBOpOTKax KpOBU Kyp U HHIEEK.
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