Bulletin of
Science and
Practice

Scientific Journal

2018, Volume 4, Issue 8
—




broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice

http://www.bulletennauki.com Lot btsh AU

ISSN 2414-2948

Wznarensckuii nentp «Hayka u mpakTukay.

E. C. OBeukuHa. Towm 4. Homep 8.
BIOJIJIETEHb HAVKU U ITPAKTUKU
HayuHsrit )xypHa. Asryct 2018 r.

Wznaercs ¢ nexadbps 2015 .
BBIXOAUT OIMH pa3 B MECSIII.
16+

I'nasnwii peoakmop E. C. OBeuxnHa

Peoaxyuonnas xonneeusn: 3. I'. Amues, K. Anant, P. b. baitmaxan, P. K. Bepma, B. A. 'opmkos—Kanrakysen, E. B.
3unoBneB, C. 1. Kasnansan, C. B. Kosanenko, /I. b. Kocomanos, H. I'. Kocomamnosa, P. A. Kpasuenko, H. B. Ky3una,
K. U. Kypnasaumu, @. }O. Oseukns (otB. pex.), P. FO. Ouepernna, T. H. [latpaxuna, 1. B. Ilonoa, A. B. Poxuonos,
C. K. Canaes, I1. H. Canbkos, E. A. Cubupskosa, C. H. Coxomnos, C. 10O. Conpnarosa, JI. 1O. Ypa3aesa,
A. M. SIxoBneBa.

Aodpec pedaxyuu:

628605, HixHeBapTOBCK, yi. XaHTel-MaHculickas, 17
Ten. +7(3466)437769

http://www.bulletennauki.com

E—mail: bulletennaura@inbox.ru, bulletennaura@gmail.com

CeugnetenbctBo 0 peructparmu IJI NedC 77-66110 ot 20.06.2016

Kypuan «bromnerens Hayku u npaktukuy Bkiarouen B Ulrich’s Periodicals Directory, ERIH PLUS (European
Reference Index for the Humanities and Social Sciences), B mexayHapoanywo undopmanuonnyio cucremy AGRIS,
¢donapl Beepoceuiickoro nHCTUTYTa Hay4yHOU U TexHnueckod uudopmanuu (BUHUTU PAH), HayuHyIO 3JIEKTPOHHYIO
6ubnuoteky eLIBRARY.RU (PUHLI), anextponno—6ubmnoreunyto cucremy IPRbOOKS, snekrpoHHO—OHOIHOTEUHYO
cuctemy <«Jlaub», uHbDOpMannoOHHY0 Marpuily ananutiku kypHamoB (MIAR), ACADEMIA, Google Scholar,
ZENODO, AcademicKeys (MexxyHHBepcHTETCKass GHONHOTEYHAs CHCTeMa), MONbCKOi Hay4yHoi Gubmmoreke (Polish
Scholarly Bibliography (PBN)), 3BC Znanium.com, uHIeKCHpyeTCS B MeXIyHapoaHbix 0Oasax: ResearchBib
(Academic Resource Index), Index Copernicus Search Articles, The Journals Impact Factor (JIF), MexnyHapoaHom
obrrecTBe 1Mo HaydHO—HccienoBarensckoi aestenpnoctu (ISRA), Scientific Indexing Services (SIS), Espasuiickuii
Hay4uHbIH nHIeKc xypHanoB (Eurasian Scientific Journal Index (ESJI), Join the Future of Science and Art Evaluation,
Open Academic Journals Index (OAJI), International Innovative Journal Impact Factor (I1JIF), Counanshas Cerhb
Uccnenosanuit Hayku (SSRN), Scientific world index (mayunsiit mupoBoit unmekc) (SCIWIN), Cosmos Impact
FactoR, CiteFactor, BASE (Bielefeld Academic Search Engine), International institute of organized research (I20R),
Directory of Research Journals Indexing (cmpaBounmk HayuHbIX >KypHanoB), Internet Archive, Scholarsteer,
nupekTopust uHaekcanun 1 uMnakt—gakropa (DIIF), Advanced Science Index (ACH), International Accreditation and
Research Council IARC (JCRR), Open Science Framework, Universal Impact Factor (UIF), Poccuiickuii ummakT—
¢axrop.

Hmnaxm—paxmopuwl scypnana: PUHI] — 0,309; MIAR — 3,0; ICV — 79.69; GIF — 0,454; DIIF — 1,08;
InfoBase Index — 1,4; Open Academic Journals Index (OAJI) — 0,350, Universal Impact Factor (UIF) — 0,1502;

Journal Citation Reference Report (JCR—Report) — 1,021; Poccuiickuii umnaxm—paxmop — 0,15,
SJIF— 3.348.

Tun munensun CC nomzepxuBaemsiit xkypuanom: Attribution 4.0 International (CC BY 4.0).
B ikypHame paccMaTpUBAIOTCS BOIPOCHI Pa3BUTUS MHPOBOW M PErHOHAIBHOW HAYKM M HPAKTHKH. JSI yYEHBIX,
npernoaBaTelieil, aCIuPaHTOB, CTYICHTOB.

Bromnerenp Hayku u pakTuku. 2018. T. 4. Ne8. Pexxum noctyma: http://www.bulletennauki.com

SM 2414-2048

15
23
O©M3natensckuil neHTp «Hayka u npakTuxa»
HwuxueBaprosck, Poccust

9 772414 2945394


http://www.bulletennauki.com/

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice

http://www.bulletennauki.com Lot btsh AU

ISSN 2414-2948

Publishing center Science and Practice.

E. Ovechkina. Volume 4, Issue 8.
BULLETIN OF SCIENCE AND PRACTICE
Scientific Journal. August 2018.

Published since December 2015.
Schedule: monthly.
16+

Editor—in—chief E. Ovechkina

Editorial Board: Z. Aliev, Ch. Ananth, R. Baimakhan, V. Gorshkov—Cantacuzéne, S. Kazdanyan, S. Kovalenko, D.
Kosolapov, N. Kosolapova, R. Kravchenko, N. Kuzina, K. Kurpayanidi, R. Ocheretina, F. Ovechkin (executive editor),
T. Patrakhina, I. Popova, S. Salaev, P. Sankov, E. Sibiryakova, S. Sokolov, S. Soldatova, A. Rodionov, L. Urazaeva, R.
Verma, A. Yakovleva, E. Zinoviev.

Address of the editorial office:

628605, Nizhnevartovsk, Khanty—Mansiyskaya str., 17.
Phone +7(3466)437769

http://www.bulletennauki.com

E-—mail: bulletennaura@inbox.ru, bulletennaura@gmail.com

The certificate of registration EL no. FS 77-66110 of 20.6.2016.

The Bulletin of Science and Practice Journal is Ulrich’s Periodicals Directory, ERIH PLUS (European Reference
Index for the Humanities and Social Sciences), AGRIS, included ALL—Russian Institute of Scientific and Technical
Information (VINITI), in scientific electronic library (RINTS), the Electronic and library system IPRbooks, the
Electronic and library system Lanbook, MIAR, ZENODO, ACADEMIA, Google Scholar, AcademicKeys
(interuniversity library system Polish Scholarly Bibliography (PBN), the Electronic and library system
Znanium.com, is indexed in the international bases: ResearchBib (Academic Resource Index), Index Copernicus
Search Articles, The Journals Impact Factor (JIF), the International society on research activity (ISRA), Scientific
Indexing Services (SIS), the Eurasian scientific index of Journals (Eurasian Scientific Journal Index (ESJI) Join the
Future of Science and Art Evaluation, Open Academic Journals Index (OAJI), International Innovative Journal
Impact Factor (I1JIF), Social Science Research Network (SSRN), Scientific world index (SCIWIN), Cosmos Impact
FactoR, BASE (Bielefeld Academic Search Engine), CiteFactor, International Institute of organized research (120R),
Directory of Research Journals Indexing (DRJI), Internet Archive, Scholarsteer, Directory of Indexing and Impact
Factor (DIIF), Advanced Science Index (ASI), International Accreditation and Research Council IARC (JCRR),
Open Science Framework, Universal Impact Factor (UIF), Russian Impact Factor (RIF).

Impact-factor: RINTs — 0,309; MIAR — 3.0; ICV — 79.69; GIF — 0.454; DIIF — 1.08; InfoBase Index — 1.4;
Open Academic Journals Index (OAJI) — 0.350, Universal Impact Factor (UIF) — 0.1502;
Journal Citation Reference Report (JCR—-Report) — 1.021; Russian Impact Factor (RIF) — 0.15; SJIF— 3.348.

License type supported CC: Attribution 4.0 International (CC BY 4.0).
The Journal addresses issues of global and regional Science and Practice. For scientists, teachers, graduate students,
students.

(2018). Bulletin of Science and Practice, 4(8). Available at: http://www.bulletennauki.com

SM 2414-29438

IS
33
©Publishing center Science and Practice
Nizhnevartovsk, Russia

9 TT2414 294894


http://www.bulletennauki.com/

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice
http://www.bulletennauki.com

T. 4. Ne8. 2018

10.

11.

12.

13.

14.

15.

16.

17.

COIEPXAHHE

Buonocuueckue nayxu
Duoapa A.
OtreHKa Ka4ecTBa BOJIbI C UCTIOIb30BAHUEM JaHHBIX O JOHHBIX MAKPOOESCITO3BOHOYHBIX B

peke CapamHac 1 pydbe Jla JIeTHuCHI B DKBAZOPE . .uvvvtinreeieeeie et eiieeeeeitaaneenneannss

Pyuun A. b.
Bnusinne MOHOXpPOMAaTHUYECKOTO OCBELICHHUS Ha paHHEE pa3BUTHE 36MHOBOAHBIX B

Y0031 (5]0) 707 (51 1 N

Meouyunckue Hayxku
Bonobyes A. H., Pomanuyx H. I1., [Iamun B. @.
upkamuanHas STUTCHETHKA OOJE3HH AJTBIITCHMEDPA ...'vvivteereeteeereeneaireaneenneannss
Xapbeous L. 1., Anxazuweunru A. B.
OneHka opraHu3aiiy MPOBEACHNS MarHUTHO-PE30HAHCHON ToMorpaduu y geTei B
YCIIOBUSX MHOTOTIPOMPHITEHOTO CTAIIHOHAPA - -+« e e eeneeneeeeeaaeaenteeeaeeeeeaeeneeaeenenns
Mouceesa K. E., Cobones U. b., Anexceesa A. B., Xapoeous 111 ]].
3a00J1eBacMOCTh TOJPOCTKOBOTO HACEIICHUS, POKUBAOIIETO B CEIILCKONH MECTHOCTH ...
Cobones U. b., Anexceesa A. B., [Tonemos C. B.
OrieHKa KaJIpOBOTO 00CCIICUCHUS PAHOHHON OOJIBHUIIBI ... \v'vessenseerensensanansennannnns
bepesxuna E. H.
HexkoTopsie pe3ynbsTraThl OUEHKH YIOBIETBOPECHHOCTH Bpauei JETCKOW KIIMHUYECKOU

OOJBHUIIBI YCIIOBUSMHU H PEKAMOM TPVIIA -+t veveneeaenaaneennenenaeaeeteneaneaneneanneanenes

CenvcroxoszaticmeeHnvie HayKu
Tosonoykas IO. C., @edrwwxun A. B.
Bnusinne MuHEpanbHBIX yI0OpeHHUH Ha ypoyKail i KaueCTBO 3epHa 03UMOH MIIICHUIIBI

copra ['ybepnarop JloHa, BO3IEIBIBAEMOr0 110 HEMAPOBBIM MPEAIICCTBEHHUKAM ............

Kyswunos A. A., Caxapos B. A., Maznes /]. C.

COBepIICHCTBOBAHNE OYECHIBAIOIICTO YCTPONUCTBA IS YOOPKH COM ...vvvvnreaneanneannannns.

Muxanes B. B., LLlynvorcenxo E. A.

3aMeHa MPOU3BOJICTBA CEHA MCTIONH30BAHNEM B KOPMIICHUH CKOTa COEBOM TOJIOBHI ......
HTuwkun B. B., Yecanos B. C., Hluwxuna I IO.

Brnusinue coeBo-KyKypy3HOTO COOTHOIIICHHS B MUTATEILHOM CyOCTpare Ha aKTUBHOCTh
TTPOOHOTHUCCKOM KYIIBTYPBI .. vveusantensansensansansensansensensesansensesensesensensesansenss
I'yvaamos C. b.

Nudunbrpanust BOABI MPU KAMETBHOM OPOIIEHIH ... ..euenenteneaeeneneneneneneneeneanenenen

Mupszaconues M. M.

ITonGop copToB JiyKa 47151 BBIPAILIMBAHUS B IOBTOPHOM KYJIBTYpE Yepe3 PACCANY ............

Llypmanos A. L1
Koomepanus kak 0CHOBa yBETMYECHUS SKOHOMHUECKOH 3PPEKTUBHOCTH BO3/CITIBIBAHHS
OBOILEH B 3AIIMIICHHBIX YCIOBHSX .. eutntettnttentenenttenteteneteneetetenteneateneneneenens

Hayxu o 3emne
Ipuecopves M. A., Ipueopves A. M., /lenexun U. A.
I'mapoxummdeckas 06CTaHOBKa MUOIICHOBBIX OTJIOKEHHUH B 30HE COWICHEHUS 3anaHo-
Ky6anckoro n Kepuencko-TamaHckoro mporu6oB (Ha nmpuMepe biarosenieHckoi u
P Bc07 000 (60007 061 (0111 €21 (<) ) PR

Texnuueckue Hayku
Ul IO. IO., Jlesyes A. 11, Iloéopos C. B.
Luki ¢ pexynepamuei Termia CHCTEMbI CMa3KH JU3CIIbHBIX TEHEPATOPOB ......v.vvens..s..
IHanaxos T. M., Hcaesa A. A., Peghues H. M.
MarauroonTHYeCKue CBOMCTBa aMOP(PHBIX JIeHT Ha ocHOBEe CoFe ................oocuall.

10-17

18-27

2844

45-52

53-59

60-68

69-76

77-83

84-89

90-93

94-99

100-108

109-112

113-122

123-129

130-135

136-143



http://www.bulletennauki.com/

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice
http://www.bulletennauki.com

T. 4. Ne8. 2018

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Pazumosa M. C., I'agpapos @. M.

HexoTopsie 0COOEHHOCTH MarucTpatbHOTO TPYOOIIPOBOAHOTO TPAHCTIOPTA MIPH
MPOCKTHPOBAHUU M PEKOHCTPYKIIHH . ... eventeteneneeneneete e et eteteeene e eteneeneneaeenenenns
Baxypos A. E., Abpocumos U. I1.

Onmcanne 1 MpenMyIIecTBa TEXHOIOTUN IPOU3BOACTBA OETOHA U3 AMOKCHIA yIIIepoia B
(0 01037 6 {01 0¥ T
bepxemosa JI. B., Epemuna C. B.

[IpoTenHconepsxarye MPOIyKTH - KaK allbTepHATHBA HCTOYHIKAM Oellka B PallloHe ......

Oxonomuyeckue HayKu
Manopon B. B., bawnaxosa M. A.
JInkBuAaus KpEeIUTHBIX OpraHU3alUNi: KOJIMYECTBEHHBII U KaYE€CTBEHHBIN aHAIIUS ......
Llsaiiba J]. H.
MeTtonrka 000CHOBaHUS MPEAMETHOM 00IaCTH MPOTHO3a COIMATLHO-I)KOHOMUYECKOH
0€30MTaCHOCTH TIPOMBITIIIEHHOTO CEKTOPA v vttt eententenaenteeeneeneeatenaaeeaeeneaneanenn
Llsanba /]. H.
ConeprxaHue MPOrHO3a COIMATLHO-3KOHOMUYECKOM 0€30aCHOCTH MPOMBIIILICHHOTO
CeKTOPa PeCTIyOIMHMKI BeIAPYCD .....vtiiiiiti i
Inywenxo B. B.
MeTom0JI0rusl CUCTEMHOTO TIPOTHBOACHCTBHUS KOPPYIIIUU M MATEMaTHUECKHE METOJIbI B
0] 002008172000 () & 1 O
Manywuna A. 11., Topyxano FO. E.
TamokeHHO-Tapu(HOE PEryIMPOBAHNE U PA3BUTHE aBHAIIMOHHOMN oTpaciu B Poccun ...
Manywuna A. 11., Jlawmanosa O. I, Jlocesa IO. FO., FOpvega U. I'.
TamoxxenHo-tapudaoe peryaupoBanue B ctpanax EADC B nepuon ¢ 2014 o 2017 1. ...
Manywuna A. 11., bopzykoe U. A., I pucopvesa A. /].
TamokeHHO-Tapu(HOE PETyITHMPOBAHNE TICPEMEIICHUS YePHBIX METAJIOB M U3/ICIIUHN 13
HUX depe3 TamokeHHyro rpanuiy KHP ...
Mamaoowconos /. I
HanpapneHusi 5)KOHOMHYECKOTO Pa3BUTHUS U MOBBIMICHNS 3)()EKTUBHOCTH YIIPABICHUS
MPOMBIIUICHHOTO CEKTOPA B PECITYOIHMKE Y30CKHCTAH ...v'vvveirieeeeeeeneneaneaneanannannsn
Muxaiinosa A. B., Ilonosa JI. H.
TexHoNOTHH yIIpaBIeHUS TIEPCOHAIIOM JJIsSI BAXTOBBIX PA0OTHHUKOB (Ha IpUMepe
PecmyOmuKu Caxa (SIKYTHS)) +.nvennteintitt et et et et e e e e e et et e et e e e e e eenneennens

Coyuonoeuueckue HayKu
baxpomosa /1. b.
DKOHOMMKO-CTATUCTUYECKHUI aHAIN3 OCHOBHBIX HAIIPABICHUN COITUAIBHON 3alUTHI
8 ETeToN (o) 075 (T
baxpomosa /1. b.
TeopeTnieckre aCIEKThl COBEPIIEHCTBOBAHUS COITUATIbHOM 3aIIUThl HACEJICHHUS . ...........
Cepeeesa T. A.
TpaHCTIapeHTHOCTh, META3TUKA, HOPMAaTUBHAS ATUKA U MPUKIIAHAS ITHUKA KaK SJIEMEHTHI
B YIIPABIICHUM OPTAHUBAIIMH ... uuvteennteenntteennaeeeanteenteeeantteanteeeateeeaneeeaneenneeenas
Cepeeesa T. A.
YrpapneHre KOHPIUKTAMEI B COBPEMEHHOM OOIIECTBE .. ..uvvueerereneaneneaneaneanannannns

IOpuouueckue nayxu
Kusanmypamosa I L11.
DJeKTOpaibHAs IEATSIbHOCTh KaK (PaKTOp MOJUTHUYSCKON COLMATM3ALMHA MOJIOACKH ......
Onnamos A. A.
Omuii Maxknuc PecrryOnukn Y30€KUCTaH U €ro e TeIbHOCTD 110 CPAaBHEHHIO C
JEATEIBHOCTHIO MAPIAMEHTOB JPYTHX TOCYIAPCTB .. vnveennteneenteenteanaeenneeneenneenneennnns
Dapuon K. IO.
Hexoropbie acIeKThI )KUJIOT0 MOMEIIEHHUS KaK 00bEKTa IpaBa COOCTBEHHOCTH ..............

144-147

148-153

154-161

162-168

169-176

177-182

183-211

212217

218-224

225-231

232-236

237-243

244-250

251-256

257-261

262-267

268-272

273-278

279-285



http://www.bulletennauki.com/

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice
http://www.bulletennauki.com

T. 4. Ne8. 2018

37.

38.

39.

40.

41.

42.

43.

44,

Icuxonoeuueckue nayku
Yepuuxosa T. B., [llnetioep B. B.
JIoKTOp Ha OXpaHe MaTepPUHCKOTO U JIETCKOTo 3710poBbs B Kazaxcrane u ['epmanuu: 1se

TICUXOJIOTHYECKHUE MOACIIU COIPOTUBIICHUA BBITOPAHHUIO ....ovttii ittt iiiaanan

Iledazozuueckue nayku

bensesa B. C.

KoHGIMKTB MeXTy YUEHUKaMHU B 0011e00pa30BaTeIbHOM YUPEKICHHN U ITyTH UX

JOL 01111 (S)2 17 -
Qunocogpckue Hayku

Ilemposa C. U.

(0] HOTpe6HOCT}IX, HHTCPCCAaX U MOTUBAX ACATCIIBHOCTU UCJIOBCKA ......ovviviiiiiininninnnnn,

Iywenxo B. B.

OO6mmas Teopus IpaB deaoBeKa (Hayka o paBax (PH3UICCKUX U FOPUIUICCKUX JINI) ........

Kynomyponoeus
Ilempos U. D.
JIMYHOCTH B KOHTEKCTE KYJIBTYPHOM COIMAbHON cpefibl (Ha MpUMepe AesITebHOCTH

DA 17 91 (53507178818 200 ) ) ) P

Dunonozuyeckue HayKu
I'pyoesa E. A., Ysanyn P. B.
Axryanu3aiys 00pa3HOro U aKCHOJIOTHYECKOr0 KOMIIOHEHTOB KOHLICTITa autumn B

HOATHIECKUX TEKCTAX XIX BEKA ..ottt ittt e,

Kaxpamanosa E.

XapakTepHble 0COOCHHOCTH KaTerOpUu Majieka B aKIEHTaxX a3epOaiIKaHCKOTO SI3bIKa .. ..

Hugmanuiiesa 3. I'.

OHanTHOCeMus B TBopuecTBe Huzamu [sinmkeru u ['atpana TeOpusn ........o.ovevvennnnn..

286-292

293-297

298-302

303-339

340-343

344-348

349-355

356-360



http://www.bulletennauki.com/

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice
http://www.bulletennauki.com

T. 4. Ne8. 2018

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

TABLE OF CONTENTS

Biological Sciences
Endara A.
Evaluation of water quality through benthic macroinvertebrates in the Sardinas river and

La Delicia stream In ECUador . ..oooiiiiiiii e

Ruchin A.
Effect of monochromatic light on early development of Amphibians in experiments ......

Medical Sciences
Volobuev A., Romanchuk N., Pyatin V.
Circadian epigenetics of Alzheimer’s diSease .........oovvviiiiiiiiiiiiiiiii i
Kharbedia Sh., Alkhazishvili A.
Evaluation of the organization of magnetic resonance tomography in children under the
conditions of a multidisciplinary stationary ..............cooevieiiiiiiiiiiiiiiii e
Moiseeva K., Sobolev 1., Alekseeva, A. Kharbedia Sh.

Morbidity of adolescent population in rural location ...............c..cooiiiiiiiiiiiiiiiii..

Sobolev I., Alekseeva A., Poletov S.
Assessment of the human security of a district hospital ......................oooi
Berezkina E.

Some results of assessing the satisfaction of doctors in a Children’s Clinical Hospital with

conditions and @ WOTrK T€ZIME .........c.oiitiiii it i

Agricultural Sciences
Povolotskaya Yu., Fedyushkin A.
The effect of mineral fertilizers on the yield and quality of winter wheat varieties

Gubernator Dona, cultivated by non-fallow predecessors ............ocevvivriiiiiiiiinennnn..

Kuvshinov A., Sakharov V., Maznev D.
Improvement of the combing device for harvesting soybeans ..................ccoceeveennn.n..
Mikhalev V., Shulzhenko E.

Replacement of manufacturing of hay by use soy chaff in farm animals feeding ............

Shishkin V., Usanov V., Shishkina G.

Influence of soy-corner ratio in the nutrient medium on the growth of probiotic culture ...

Gulamov S.
Infiltration of water during drip IrTIgation ...........ccvivuiiiiiiiiii e,
Mirzasoliev M.

Selection of onions varieties for cultivation in re-culture through seedlings ..................

Durmanov A.
Cooperation as a basis for increasing the economic efficiency in protected cultivation of

VL ADIES ..ottt e

Sciences about the Earth
Grigoriev M., Grigoriev A., Denekin 1.
Hydrochemical situation of myocenous deposits in the zone of articulation of the West
Kuban and Kerch-Taman troughs (on the example of Blagoveshchenskaya and

Dzhiginskaya SQUATE) ........eeuiineii et

Technical Sciences
Shi Y. Y., Levtsev A., Povorov S.
The loop with heat recovery of diesel generator lubrication system ...........................
Panahov T., Isayeva A., Refiyev N.
Magnetooptical properties of amorphous ribbon based on CoFe ...................c.coo..
Rahimova M., Gafarov F.

Some of the features of the main pipeline transport in their designing and reconstruction ..

Vakurov A., Abrosimov I.

CarbonCure TeChNOIOZIES .........iieii e

10-17

18-27

2844

45-52

53-59

60-68

69-76

77-83

84-89

90-93

94-99

100-108

109-112

113-122

123-129

130-135

136-143

144-147

148-153



http://www.bulletennauki.com/

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice
http://www.bulletennauki.com

T. 4. Ne8. 2018

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Berketova L., Eremina S.
Proteinaceous products as alternative protein sources inthe diet ..............................

Economic Sciences
Mandron V., Bashlakova M.
The liquidation of credit institutions: quantitative and qualitative analysis ..................
Shvaiba D.
Methods of substantiation of the subject area of the forecast of socio-economic security of
the InduStrial SECLOT ... e
Shvaiba D.
The content of the forecast of socio-economic security of the industrial sector of the
Republic of Belarus ........ooouiiiiiii i
Glushchenko V.
Methodology of systemic counteraction of corruption and mathematical methods in
oo 481015 10) s R
Manushina A., Torukalo Yu.
Customs and tariff regulation and development of the aviation industry in Russia .........
Manushina A., Lashmanova O., Loseva Yu., Yurieva L.
Customs and tariff regulation on the Eurasian Economic Union from 2014 to 2017 ......
Manushina A., Borzukov 1., Grigorieva Ya.
Customs and tariff regulation of movement of iron and steel and articles of iron and steel
through the customs border of People’s Republic of China .......................ocooina
Mamajonov D.
Directions of economic development and increase of efficiency of management of
industrial sector in the Republic of Uzbekistan .................ccooiiiiiiiiiiiii .
Mikhailova A., Popova L.
Technologies of personnel management for shift workers (on the example of the Republic
of Sakha (YaKutia)) .......ooriiriiiii i e e

Sociological Sciences
Bakhramova D.
Economic statistical analysis of the basic directions of social protection of the population
Bakhramova D.
Theoretical aspects of perfection of social protection of the population .......................
Sergeeva T.
Transparency, meta-ethics, normative ethics and applied ethics as elements in the
management of the Organization ..............coovuiiiiieiitirti e ieeaaans
Sergeeva T.
Conflict management in MOAEIN SOCIELY .. .vuviuitiniiit it

Juridical Sciences
Jianmuratova G.
Electoral activity as factor of political socialization of youth ..........................ooa
Ollamov A.
The Oliy Majlis of Republic of Uzbekistan and its foreign resembles’ activities in
070 0070116 1013
Farion K.
Some aspects of the residential premise as the object of the ownership right .................

Psychological Sciences
Chernikova T., Shneider V.
Doctor as a guard of mothers and babies’ health in Kazakhstan and Germany: two
psychological models of burnout reSistance ...........o.vvvviiviiiiiiiiiii e

Pedagogical Sciences
Belyaeva V.
Conlflicts between students in educational institution and ways of solving them .............

154-161

162-168

169-176

177-182

183211

212217

218-224

225-231

232-236

237-243

244-250

251-256

257-261

262-267

268-272

273-278

279-285

286-292

293-297



http://www.bulletennauki.com/

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice

http://www.bulletennauki.com Lot btsh AU
Philosophical Sciences
39. Petrova S.
About the needs, interests and motives of human activity ...............ccoovviiiiiniinnann.n.. 298-302
40. Glushchenko V.
General theory of human rights (the science of the rights of individuals and legal entities) 303-339
Culturology
41. Petrov L
Personality in the context of cultural social environment (on the example of cultural
INSTIEUEIONIS) v tuttst ettt et et et et et et et et e et et et et et e e e e e e e e e e e aeeneeneenenneanas 340-343
Philological Sciences
42. Grudeva E., Chvalun R.
Figurative and axiological components of the concept autumn in poetic texts of the XIX
(0121110 2 344-348
43. Kahramanova E.
Characteristic features of the case category in the accents of the Azerbaijani language ..... 349-355
44. Niftaliyeva E.
The process of enantiosemy in Nizami Ganjavi and Gatran Tabrizi’s creative works ....... 356-360



http://www.bulletennauki.com/

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice

http://www.bulletennauki.com Lot btsh AU

BUOJIOTHYECKHUE HAYKH | BIOLOGICAL SCIENCES

UDC 574.58
AGRIS M40
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OIEHKA KAYECTBA BO/bI C HCIIOJIB30OBAHUEM JAHHBIX
O JIOHHbIX MAKPOBECIIO3BOHOYHBIX B PEKE CAPJIUHAC
N PYYBE JIA JEJIMCHUA B OKBAJOPE
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Abstract. The present study characterized the macrobenthic entomofauna of the Sardinas river
and the La Delicia stream. Their environmental quality water was determined by applying
the BMWP/Col (Biological Monitoring Working Party for Colombia) index in two sampling points,
distributed in the Sardinas river and La Delicia stream, during the months of May and June 2017.
For its collection, a Surber net was used. In the laboratory, they were classified and identified in
class, order and family levels. The specimens were analyzed by calculating the richness (S),
abundance (N) and relative abundance (%). A total of 90 individuals belonging to 16 morphospecies
were collected. The Hemiptera order with the Veliidae family was the most abundant, encompassing
most of the organisms collected 33.33%. The less represented group was the order Diptera
with the family Tipulidae with 1.52% of the individuals collected. The water quality was Moderate
for the river Sardinas (BMWP/Col 59) and Good for the La Delicia stream (BMWP/Col 75).
The present study characterized the community of macroinvertebrates in the study area and
the ecological quality of the studied bodies of water.

Annomayus. B HacTosIIEM HCCIIEIOBAaHUM XapaKTEpU3yeTCs JIOHHas SHTOMO(ayHa peKu
CapnuHac u pyubs Jla Jlenucuss u omnpeznensercs KauecTBO OKpYXKAlOLIEH cpenbl MyTem
npumenenuss uHjaekca BMWP/Col (PaGouas rpynma mo OHOJOTHYECKOMY MOHUTOPHHITY ISt
KonymOumn) B 1ByX MNyHKTax oTOOpa mnpod, pacnoiokeHHbIX Ha peke CapauHac U pydbe
Jla [lenucust 1 BBINOJHEHHBIX B TedeHue Mas u uroHs 2017 roga. ITpu or6ope nmpod ucrnonb3oBaiach
cetb Surber. B maGopatopumn Oblia mpoBeneHa kiaccupuKaluvsg U UIEHTUQUKALUSA [0 YPOBHIM
KJlacca, oTpsima u cemeiictBa. OOpa3Ibl aHAIM3UPOBAINCH MyTeM pacuera OorarctBa BUAOB (S),
gyrcneHHoctr (N) u oTtHocuTenbHOM uwmcieHHOCTH (%). beuto coOpaHo B 00mIel CIOXKHOCTH
90 mop¢onornyecknx 00pasloB, NpUHAIEKANMX K 16 MOPPOIOrMYECKUM Pa3HOBHIHOCTSM.
CewmetictBo Benmuu (Veliidae) u3 otpsana Ilomyxectkokpsuibix (Hemiptera) okazanmoch cambiM
pacnpoCTpaHEHHbIM, TPEACTABIEHHBIM OOJIBIIMHCTBOM OTOOpaHHBIX B MpoOax OpraHU3MOB
(33,33%). Haumenee npencrasienHoil rpymnmnoit 6suto cemeiictBo Kapamopsr (Tipulidae) u3 orpsna
JBykpbuibie (Diptera) cocraBmsromeit 1,52% ot uucna orobpanHbIX ocobeil. KauecTBo BombI
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OKa3aJIOCh yAOBIETBOPUTENbHBIM 1iisi peku Capaunac (59 mo BMWP/Col) u xopommm B pydbe
Jla lemucust (75 mo BMWP/Col). B nmanHOM wucciemoBaHuu ObUTa OIpeneieHa JIUHAMUKA
MOMYJISAIUNA MakpoOECITO3BOHOYHBIX B UCCIICYEMOM 30HE M IKOJIOTHYECKOE Ka4ECTBO MCCIIEAYEMBIX
BOJIOEMOB.

Keywords: aquatic entomofauna, environmental quality, richness and abundance.

Knrouesvie cnosa: BogHas sHTOMO(]ayHa, KaueCTBO OKpY»Karouleil cpenbl, 00rarcTBO BUIOB,
YUCJICHHOCTb.

Introduction

The accelerated growth of the human population, industrialization and urbanization are causes
directly associated with water pollution [1]. Initially, water quality was evaluated only by physical—
chemical data, which analyzed the effects of short-term pollution. However, in the 1950 s,
biological methods for determining water quality developed extensively in Europe and it was found
that water quality indicator organisms determine the long-term effects of impacts on the aquatic
ecosystem [2].

The Parish of Pacto is located at the Northwestern end of the Metropolitan District of
Quito at a distance of 84 km from the city. Its weather is humid and temperate. Temperatures
oscillate between 17° and 20°C. It has a surface area of 346.14 km2. It is a mountainous region with
an altitude ranging from 500 to 1,800 meters above sea level. It is crossed by the rivers:
Guayllabamba, Mashpi, Sahuagal, Sardinas, San Jose, Pachijal, Anope, Chulupe, Gualcuyacu, Piripe,
Pishashi, Chontal, San Francisco and Santana [3]. This area is considered agricultural with a great
potential for eco—tourism, nature tourism, and as a conservation area [4].

The native vegetation of the Parish of Pacto is part of the montane forests of Ecuador,
considered worldwide as zones of high diversity and endemism [5-9]. However, there are no
studies that describe the community of macroinvertebrates and their degree of conservation.
Therefore, in the present study the macrobenthic entomofauna of the Sardinas river and the La
Delicia stream were characterized, and their environmental quality was determined through the
application of the BMWP/Col Index (Biological Monitoring Working Party for Colombia) [10], in
two sampling points, distributed in the river Sardinas and La Delicia stream, during the months of
May and June 2017.

Material and research methods

Study Site: The Sardinas river and the La Delicia stream are located in the Province of
Pichincha, Quito Canton, Pacto Parish. The inhabitants use them as a source of water for their pipe
systems, for which there is uptake infrastructure. The Sardinas river has a strong current and a rocky
substrate. The riparian vegetation corresponds to a secondary forest with little human activity.
Sampling was carried out at the coordinates: 17N 074844S — UTM 0016926.

The La Delicia stream is a source of water of sloping topographic surface, which is between
high points. According to erosion and lithology it could be characterized as regular. The water is
colorless. It was possible to observe the presence of amphibians at the sample sites. The stream has
a native vegetation cover, of a secondary forest type. The samples were taken at the coordinates:
17N0742530 — UTM 0016243.

Field Phase: The field work was carried out in two sampling points that were determined
taking into account the use of water for human consumption. The samples were taken in the months
of May and June 2017. Coordinates were recorded with a GPS (Garmin, Oregon 550). A 50m long
transect parallel to the riverbank was established where 10 macro invertebrate sampling points were
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chosen randomly. In each selected point, during the course of a minute, the sampling technique with
the Surber net was applied [11-12]. The collected organisms were placed in Ziplock—type bags
[13] properly labeled and preserved in ethanol at 70% [14].

At each point pH, turbidity and conductivity were measured with a multi—parameter
HACH device model HQ40d.

Laboratory Phase: In the laboratory, the organisms were separated from the substrate, using a
sieve, watchmaker's tweezers, a white plastic tray, water, 95% ethanol, 3 ml. vacutainer tubes, and
100 ml. plastic jars for the larger individuals. The macroinvertebrates collected were identified at
the class, order and family level with the help of a technical level stereoscopic microscope with a
binocular zoom Model ZMAB-ST2, with 10x eyepieces and Ix and 4x lenses. The identification of
the specimens was made through dichotomous keys: [9, 15-20].

Data Analysis: The following parameters of the aquatic macro invertebrate community
were evaluated:

Richness of Species (S): Total number of species in each sampling point. [21]

Abundance (N): Total number of individuals recorded in each sampling point. [21].

Relative Abundance (%): Number of individuals of each morphospecies multiplied by
one hundred and divided by the total recorded abundance in each body of water [21].

BMWP/Col (Biological Monitoring Working Party for Colombia): To determine water
quality the BMWP/Col index was used [16].

Results and discussion
Aquatic Habitat Conditions: Table 1 details the environmental conditions of the Sardinas
river and the La Delicia stream at the time of macro invertebrate sample collection (Table 1).

Table 1.
ENVIRONMENTAL PARAMETERS OF THE SARDINAS RIVER AND LA DELICIA STREAM

Las Delicias stream Sardinas river
pH pH
7°C Turbidity NTU Conductivity uS/cm 7°C Turbidity NTU  Conductivity uS/cm
23,40 6,00 14,90 158,00 21,00 5,80 3,92 25,70
18,80 6,80 6,20 45,00 25,20 7,50 4,94 130,70
18,70 7,70 4,80 46,00 21,00 7,50 3,92 130,70
X 20,30 6,83 8,63 83,00 22,40 6,93 4,26 95,70

Richness, Abundance and Relative Abundance: A total of 90 individuals were collected,
belonging to 16 morphospecies. The Hemiptera order with the Veliidae family, was the most
abundant. It encompassed most of the collected organisms 33.33%. The least represented group
was the order Diptera with the Tipulidae family with 1.52% of collected individuals.

La Delicia stream ranked 5 out of 10 and the Sardinas river got 9. Abundance in
La Delicia was of 24 collected individuals, and in the Sardinas river 66 collected individuals.
Regarding relative abundance it can be said that in the La Delicia stream the dominant
morphospecies was Veliidae which belongs to the Hemiptera order, with 8% of individuals,
while the least abundant morpho—species belong to the Coleoptera orders (Notonectidae,
Dytiscidae and Hydrophilidae), Ephemeroptera (Leptophlebiidae and Baetidae), Diptera
(Simulidae) and Odonata (Coenagrionidae) with 1% of collected individuals (Figure 1).
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Figure 1. Relative Abundance of Delicias Stream.

In the Sardinas river the most abundant morphospecies was Baetidae with 22.73% of
collected individuals and the least abundant was Tipulidae with 1.52% of collected individuals.
Regarding the distribution of the morphospecies, it can be said that it was much more
heterogeneous in the Sardinas river than in the La Delicia stream (Figure 2).
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Figure 2. Relative Abundance of Sardinas River.

BMWP/Col Index: Through the analysis of the BMWP/Col index it was determined that
the quality of water in the La Delicia stream is Class I Good, slightly polluted water. (Figure 3).
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Figure 3. BMWP/Col index of La Delicia Stream.
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The two sampled sites have different water quality. The La Delicia stream has better quality
according to the BMWP / Col index. On the other hand, the Sardinas River has lower water quality.
This is consistent with the information obtained from [21], who states the existence of a mining
conflict in Pacto that is contaminating the Sardinas River in said community.

According to [22], the BMWP / Col is the ideal index to determine the water quality in the
mountain ecosystem, because more than 97% of registered macroinvertebrate families are included
in this quality index. Moreover, it is the most used index to evaluate the integrity of aquatic systems
in Latin America [23]. Therefore the use of the index in the area would be the most appropriate
methodology for determining water quality.

On the other hand, the Sardinas river is a Class III Moderate, moderately polluted water

(Figure 4).
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Figure 4. BMWP/Col index of Sardinas River.

Although the BMWP/Col index indicates that the Sardinas river has a Moderate quality,
the presence of the Perlidae group that is observed constitutes a bioindicator of good water
quality. The presence of this group may be due to the drift phenomenon [24] that could have
dragged the group from other less contaminated bodies of water.

Conclusions

The water quality of La Delicia stream is Good according to macroinvertebrate community
described instead the Sardinas River has a regular quality.

Although during the present study the community of macroinvertebrates was well
characterized it is necessary to carry out interannual sampling campaigns to understand
natural fluctuations caused by variations in the ecological flow and anthropic impacts that occur in
this lotic system [25-27].
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BJIMAHUE MOHOXPOMATHYECKOI'O OCBEIIEHUA
HA PAHHEE PA3BUTHUE 3EMHOBO/HBIX B OKCIIEPUMEHTE
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EFFECT OF MONOCHROMATIC LIGHT ON EARLY DEVELOPMENT
OF AMPHIBIANS IN EXPERIMENTS

©Ruchin A., ORCID: 0000-0003-2653-3879, Dr. habil.,
Joint Directorate of the Mordovia State Nature Reserve and National Park “Smolny”,
Saransk, Russia, sasha_ruchin@rambler.ru

Annomayus. VI3ydeHo BIMsSHUE I[BETa OCBEILCHHS HA paHHEEe pa3BUTHE TpexX BUI0B Amphibia
(Triturus cristatus, Rana arvalis u Rana temporaria). CKOpOCTb pa3BUTHS UKPBI Triturus cristatus
yBEJIMYMBAIACh TPHU 3€JIEeHO-TONyOOM ocBemleHUuu. L[BeT ocBelieHuss He BIUSI Ha CKOPOCTh
SMOPHOHANILHOTO PAa3BUTHS BUJIOB C KOPOTKUM IEPUOJIOM paHHEro pa3Butusi (Rana arvalis n Rana
temporaria). CMEpTHOCTh Ha SMOPHOHAIBHBIX CTAJMAX pPa3IMyYaIach y pa3HbIX BHJOB. Y BCEX
BUJIOB KPAacHOE OCBEIIEHHE OTPHIIATEIIFHO CKA3aJ0Ch HA BBDKUBACMOCTH Pa3BUBAIOIICHCS HKPBI
JlnunHkM, Tepellennie Ha aKTUBHOE MHTAHME, BCEX TPEX BUAOB ObUIM KpYIIHEE MPHU 3eJIeHO—
roryOoM OCBEIIEHUH, YeM MpHU OETIOM U, TeM 0oJiee KpaCHOM OCBEIICHHH.

Abstract. We studied the impact of environmental color on the early development of two
species of Anura (Rana arvalis, Rana temporaria) and one Caudata species (Triturus cristatus).
The development rate of Triturus cristatus eggs increased with green—blue light. The illumination
color did not affect the rate of embryonic development in species with a short period of early
development (Rana arvalis and Rana temporaria). Mortality at embryonic stages varied in different
species. In all species red light negatively affected the survival rate of developing eggs. The larvae
that started active feeding of all three species were larger in green—blue light than with white and,
naturally, red, light.

Knrouesvle cnosa: 1BET OCBEIIEHUs, pa3BUTHE, SMOPUOHBI, Triturus cristatus, Rana arvalis,
Rana temporaria, cMEPTHOCTb.

Keywords: light spectrum, development, embryos, Triturus cristatus, Rana arvalis, Rana
temporaria, mortality.

Beeoenue
CBeT SBISCTCS OJHMM M3 OCHOBHBIX (DaKTOPOB, BO3JCHCTBYIOIIMX Ha pa3HOOOpa3HbIe

CTOPOHBI JKU3HEIEATENBHOCTH BOJHBIX HU3IINX [T03BOHOYHBIX )KMBOTHBIX. Hammmu npeasiaymmmun
paboTaMu TMOKa3aHO, 4YTO TIPU ONPENETICHHBIX CBETOBBIX BO3ACHCTBHUAX (PU3HOIOTHYECKHE
MIPOLIECCHI 3TUX TPYII KUBOTHBIX YIYYIIAIOTCA, a MPH Apyrux — yxyamatored [1-13]. B ycnoBusix
KpPYIJIOCYTOYHOTO OCBELIEHUS JIUUMHKH JISATYIIKH Rana catesbeiana pocnu nydme [14]. B To xe
BpEMs KaK KpyIJIOCYTOYHOE OCBEUIEHHE, TaK U KPYIJIOCYTOYHAsi TEMHOTA HETaTUBHO CKa3bIBAJIUCh
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Ha pocte U 3anepxkuBain mMetamopdos3 Xenopus laevis [15]. Ilpu sTom HexoTopbie 3D EKTHI
doronepruoia MOTYT U3MEHSATHCSA MON JehcTBUEM TopMoHOB [16, 17]. Ilomumo mpouero cmer
OKa3bIBACT BIMSHHUE HA TTOBEJICHUE, BpEMsI aKTUBHOCTH, PEIPONYKIUIo ampuomii [18-21].

OTHOCHUTENBHO JIEHCTBUS I[BETA CBETa HAa 3€MHOBOAHBIX MMEETCS HECKOJIbKO MCCIICIOBaHUM.
Hanpumep, u3ydanocs BIUsIHUE [[BETA OCBEILIEHUS HA POCT U Pa3BUTHE JTMYUHOK HECKOIBKUX BHUJIOB
0ecxBOCTBIX ampuoduii [22-26].

Henp HAmMX HCCIIEIOBAaHUNW — OIPEACIUTh POJib LIBETAa OCBELICHUS B PAHHEM Pa3BUTUHU
HECKOJIbKHUX BUIOB aM(DHOUiA.

Mamepuan u memoOowl ucciedosanuii

B cBoMX sKCniepuMeHTax Mbl MCCIIE0BAIN BO3ACHCTBHE OCBEILICHHOCTH HA paHee pa3BUTHE U
CMEPTHOCTb HMKpbl U MPEUIMYMHOK YETHIPEX BUAOB XBOCTAaTbIX M OECXBOCTBIX 3EMHOBOJHBIX,
KOTOPBIE OTINYAIOTCS JUIMTEIbHOCTBIO PAa3BUTHS UKPBI B €CTECTBEHHBIX BOIOEMAX.

I'pebGenuarsiii TputoH Triturus cristatus (Laurenti, 1768) (Caudata: Salamandridae) sBnsitoTcst
o0bryHBIM BHJIOM B Cpenneir nonoce Poccuun [27]. Kimamka MKpbl OCYIIECTBISETCS OJWHOYHBIMU
AWLAMHU B 3aBEPHYTHIM 33 IHUMU KOHEYHOCTSIMHU CAaMKH JIMCTOK BBICIIEH BOAHON PAacTUTEIHHOCTH.
Octpomopnast nsrymka Rana arvalis (Nilsson, 1842) wm TpaBsiHas narymka Rana temporaria
Linnaeus, 1758 (Anura: Ranidae) oTHocsATCS K Tpynme OypbiX JIATYHIEK. JTO BUIBI C KOPOTKUM
MepuoaoM SMOpUOHANBLHOTO (5—15 CyTOK) M JMYMHOYHOTO pa3Butusa (Io0 65 cyrtok). Kmamku y
TPaBsSIHOM JISATYLIKU BCErJa HaXOAATCs B OOJNBIIMX CKOIJICHUSX, IPEACTaBIIsAs cO00M cBOeoOpa3Hble
«MaThl», KOTOPbIE MPEMSATCTBYIOT XUIIHUKAM U CIIOCOOCTBYIOT HOBBILIEHUIO TEMIIEPATYPhl BHYTPH.
VY ocTpoMopI0ii JATYIIKK B OTJIMYUE OT TPABAHOM KJIaJKU 0ObIYHO OoJiee phIxiibie [28—29].

Jis uccnenoBaHUM UKpPY OTOMpanM B HEPECTOBBIX BOAOEMAaxX HEMOCPEICTBEHHO IOCIe
OIJIOZIOTBOPEHUS U3-T10J] OAHOM Iapbl MPOU3BOAUTEINEH (11 OJJHOTO OMbITA), YTO IOMUMO IIPOYETrO
obneryasnio uaeHTU(UKauo0 BUAOB. B Kaxaplii BapuaHT (Ha oaHy yamiky llerpum) omHO# cepuu
nomemanu no 10-20 UKpUHOK W3 OMHOM Kiaaku. Temmeparypy NONACpKUBAIA Ha YpPOBHE
20+0,01 °C, conepxanue kuciopoga B Boae 7,0-7,5 mr/n. Craguu pa3BUTUS PETUCTPUPOBAIH
yepe3 2—4 4, onpenensas X o METOAMKaM, ykazaHHbIM paHee [30]. Temn pa3BUTHsI pacCUUTHIBAIIN,
KaK BpeMsl MPOXOXAECHHUS TOW WIM MHOM CTaAMM KaXIOW OcOOM B SKCIepUMeHTe. EjxenHeBHO
MIPOBOJIUIIM OTOOP MOTMOLINX UKPUHOK (YUUTHIBAIH CMEPTHOCTH). CMEPTHOCTh PACCUUTHIBAIACH 110
OTHOCHUTEJIbHOMY YHCIy MOTMOIMX ocobell k obmemy uMciay ocobeit B skcrepuMeHTe. OmbIT
IIPEKpalaId T0CIe MEPEXoAa JWYMHOK HAa aKTMBHOE NHUTaHME. /IMHA Tena BBIKIIOHYBIIUXCS
JUYUHOK U3MEPSIIAaCh C TIOMOILBIO OKYJISIp-MUKpOMeTpa ¢ TouHoCThio 0,01 MMm.

OneITHI IPOBEAEHBI B 4—7-KpaTHOU MOBTOPHOCTH. [laHHBIE B TaO/INIIaX YCPEIHSIUCH IO BCEM
cepusAM ONbBITOB. (OCBEUICHWE CO3[JaBald JIIOMUHECLEHTHBIMU JIAMIIAMH, KOTOpPBIE MaJlo
HarpeBaloTcs B Ipolecce padoThl M JAIOT JOCTaTOYHO MOIIHBIA CBETOBOM MOTOK. OnucaHue
CO3/aHMs I[BETOB OCBelIeHus: omucaHo panee [31, 32]. Craructuueckuil aHaiau3 MPOBOAMIA C
noMmonibio Kpurepusi CThIOIeHTA.

Pesynomamot u o6cyscoenue
OMOpHOHATBHOE Pa3BUTHE TPeOEHYATOr0 TPUTOHA MPU OCBEILIEHUH 3€JI€HON U Toy0oii 30HO0M

CIEKTpa IOCTOBEPHO COKpPAIIAIoch. B ocTambHBIX BapHaHTaX CKOPOCTh PA3BUTHS MaJlo OTIUYANIACh
ot xkouTpos (Pucynok 1). Kak u B apyrux skcnepumentax (Ruchin, 2018) [30], ocHoBHas rubenb
rpe0CHYATOr0 TPUTOHA MPHUXOAMIIACH HAa TIEPUOJ] 3MOPHOHAIBHOTO pa3BUTHA. [Ipm 3TOM mpwm
JKEJITOM OCBEIIEHWHW OHa JOCTOBEpHO Bo3pactama Ha 25,1% (p <0,05), a mpu romybom —
cHmkanack Ha 15,7% (p <0,05) (PucyHok 2). Taxke ObLTO 3aMeUEHO, YTO B )KEITOM CBETE MOTUOIU
MEJIKHE OCOOM W CpelHHe pa3Mepbl BBDKMBIIMX JIMYMHOK, YKa3aHHble B Pucynke 3, cramu
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noctoBepHO BhIre (p <0,05). [Ipu kpacHOM OCBelIEHNH JUTHHA JIUYUHOK JJOCTOBEPHO CHUKAIACh HA
5,5% (p <0,05), mpu roryOoM OCBELICHUH BO3pACTala, Kak U B PEKUME C JKEITHIM OCBEIICHUEM.

16 -

I'pebenuaTslit TpUTOH TpaBsiHas asArynika OcTpomopaast JsTyIKa

Oo6ensriii, koaTpoas  Bxpacupii  Oskenteiii  B3enenpiit  OromyOoit B cuHwMIA

Pucynox 1. IIpomoiKUTENBbHOCTh pPAHHETO pa3BUTUS 3E€MHOBOAHBIX JO IOSBICHUS
MPEVTMYUHOK TIPH PA3IMYHOM IIBETE OCBEIICHUS (B CYTKaX OT OIJIOJOTBOPEHUS).
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['peGenuaThIil TPUTOH Tpassinas marymrka OcTtpomopaast Isrymka

O6ensiit, konTpons  BxpacHeiii  Ooxenteiii  B3enenprii  Oromy6oit W cuHuMit

Pucynok 2. CmepTtHOCTB (%) MKPBI 3 MHOBOAHBIX Ha SMOPHOHATIBHBIX CTAJUIX IPH Pa3IMIHOM LIBETE
OCBEIICHUS.

B otnmume ot rpebeHvaToro TpUTOHA Ha MPOAOIDKUTEIHHOCTh PAHHETO Pa3BUTHS TPaBSIHOU
JSTYIIKA OTNENBbHBIE MOHOXPOMAaTWYEeCKHE 30HBI CIEKTpa HE OKa3aJd OCTOBEPHOTO BIIHSIHHUS
(Pucynok 1). HekoTopass TeHIeHIMS K COKpAILlCHUIO BPEMEHHU pa3BUTHs IMPOCIEKHUBAIACH MPH
3€JIEHOM, IroJIyOOM U CMHEM OCBEILEHUH. B oTinune oT mpoloKUTEIbHOCTH Pa3BUTHSI CMEPTHOCTh
SMOPHOHOB ¥ TPEIJIMYMHOK TPABSHOW JISTYIIKH JOCTOBEPHO YBEIMUYMBAJIACH MPH KPACHOM U
KEITOM OCBEIIeHHH. [Ipu 3TOM B MEPBOM M3 yKa3aHHBIX PEKHMOB JUTHHA JIMYMHOK CHUKAJach Ha
16,5% (p <0,01). 3enenoe ocpemeHue Haubosee OIArONMPHUATHO IMOBIUSIIO HA PaHHEE Pa3BUTHE
TPaBsIHOM JATYIIKU. B 1aHHOM peXrMe CHUXKallaCh CMEPTHOCTD U YBEJIMUMBAIIUCH JUIMHA TUYNHOK.

Kak w B ompiTax Ha TpaBsHOM JATYIIKE, MPOMOJHKUTEIBHOCTh PAHHETO Pa3BUTHUS
OCTPOMOPJION JIATYIIKK, MaJIO OTJIMYaiach B pa3nudHbiX BapuaHTax (Pucynok 1). CmepTHOCTH Ha
SMOPHOHANIBHBIX CTAJAUAX B ONBITAX C OCTPOMOPAOHN JSATYIIKOW JOCTOBEPHO CHIDKajach MpU
3eJIeHOM M cHuHeM ocBeleHuu. Ilocie BbUTyIUIeHHS 3HAYMTENBHBIM OTXON ocoleil Habmromasics
TOJILKO B KOHTpOJIE W IpU KpacHOM ocBemieHud. JlocroBepHoe ysenuuenue (p <0,05) amunbl
JMYUHOK OCTPOMOPIION JISTYIIKH 3apETHCTPUPOBAHO TIPU 3€JICHOM M TONyOOM OCBEIIECHHH, TOTIA
KakK [IPU KPaCHOM OCBEIIEHUH ATOT MOKa3arelb JOCTOBEpHO cHuxkaiucs (p <0,01).
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Pucynok 3. nwHa Tema (MM) BBIKIIOHYBIIUXCS JIMYMHOK 3€MHOBOJHBIX TIPH Pa3IUYHOM I[BETE
OCBECIICHHUS.

Obcyxcoenue
W3yueHHple HaMu BUIbl aM(UOUN OTKIIAJBIBAIOT CBOKO WKPY B BEPXHHUE CIIOM BOIBI Ha

myouny He Oonee 15-20 cm. C y4eToM TOro, 4TO B 3TO BpEeMsi BOAa B HEPECTOBBIX BOJOEMAax
IIpOo3payHas, Jy4d pa3HOW JUIMHBI BOJHBI XOPOIIO NPOHMKAIOT B BOJY M JIOJKHBI CKa3bIBaThCs Ha
SMOpPUOHAILHOM Pa3BUTHH BUAOB. B CBsA3M ¢ TeM, 4TO yiabTpaduOIETOBBIE YU B TAKUX YCIOBUAX
XOpOIIO MPOHUKAIOT B BOAY M BO3JIEHCTBYIOT Ha UKPY 3€MHOBOJIHBIX, MOAOOHBIX HCCIIEAOBAHUMN
JOCTAaTOYHO MHOTO [33—36] 1 MpakTUYECKU HET CBEACHUI O BO3JCHCTBUU BUAMMOM YaCTH CIIEKTpA.
Hanpumep, TepentbeB [37] orMmedalt, 4TO UKpa TPaBSHOM JIATYIIKU IIPU [IPOYUX PABHBIX YCIOBUSAX
pa3BUBaeTCAd B TEMHOTE C TaKOM K€ CKOPOCThbIO, uTO U Ha cBery. CoiThHa M Hukonbckas [38]
HKCMEPUMEHTAIBHO JOKa3all, YTO, HECMOTPs Ha IOBBLIIICHHWE TEMIIEpaTypbl B LIEHTPE KIAJIKH,
ObICTpee Pa3BUBAIOTCA M TEPBBHIMH BBIKJIEBBIBAIOTCS 3apOJBIIIM 3TOTO BUAA M3 00Jee BEPXHHUX
OCBEILEHHBIX CJIOEB, HECMOTpPs Ha MEHBILIYIO TEMIleparypy BO BpeMs HUX pa3BuTusi. B
skcnepumenTax Ankley et al. [39] UHTEHCUBHBIN CONHEUHBIN CBET BBI3BAT BBICOKYIO CMEPTHOCTH
Pa3BUBAIOIINXCS 3aPOJIBIIIEH.

Hamu skcriepMeHTHl IMOKa3bIBAaIOT, YTO IIBET OCBEIIEHUS BIMSET HA Pa3BUTHE MKPbI
3eMHOBOJHBIX. OJHAKO €ro BIUSHUE Ha pa3Hble MapaMeTpbl Pa3BUTHS M Ha pa3Hble BUbI
OTJIIMYAETCs, a TakK)Ke 3aBHCUT OT JUIMTEIBHOCTH AMOPHMOHANBLHOTO pa3BUTHs Buaa. Hampumep,
CKOPOCTb TPOXOXKJIEHUSI OTIENbHBIX JTAllOB AMOpHOreHe3a OecXBOCThIX aM(PuOUl ¢ KOPOTKHUM
SMOpUOHANBHBIM pa3BuTueM (R. temporaria m R. arvalis) He 3aBucena oT 1sera ocsemeHus. C
Jpyroil CTOpOHBI, MUKpa TPUTOHOB, KOTOpas pa3BUBaeTCi B 4 pas3a J0JblIE UKPhl OECXBOCTBHIX
am(uOuil, mpu BO3AEHCTBUM 3€JIEHOTO U roJIyOOro ILBeTa OCBEILIEHMs pa3BHUBajach ObICTpee, YeM
KOHTpone. Bumumo, A NposiBIEHUS CTUMYIUPYIOIIETO WM HeraTuBHOro 3Qdexra I1Bera
OCBEILEHUSI HEOOXOAUMO OIPENIEICHHOE BpeMs. XOpOIIUEe CBEICHUS MOIYYeHbl HAaMH IIPH aHaJIU3e
BBDKMBAEMOCTH MKpPBI TPU PA3IMYHBIX CBETOBBIX BO3AecTBHsX. Oka3anoch, 4TO CMEPTHOCTh
SMOPHUOHOB U TMPEIJIMYMHOK TOBBIIIAETCS MPU OCBEIIEHUHU IIMHHOBOJIHOBOM YaCThIO CIIEKTpa U
CHIDKAETCS NPU 3€JIE€HO—CUHEM ocBenleHuH. K cokaneHuro, CBeAEHMI O BO3IEHCTBUM CIIEKTpa
cBeTa Ha HKpy aMpuOuil HemHoro. Ho Hamm cBeneHus COIVIAaCyIOTCS C MOJYyYEHHBIMU Ha
HEKOTOPBIX BHAax pei0 manHbeiMu [32, 40-41]. PasButue ukpol Acipenser baerii, Dicentrarchus
labrax, Gadus morhua n Scophthalmus maximus ymy4miaaoch TMpHU BO3ACHCTBUU 3€JI€HO—CUHUMH
JTy4aMU CIIEKTpa.

[TomyueHHbIE TaHHBIE KOPPETUPYIOT C pe3yiabTaTaMy HAIIUX MPEABbIIYIINX SKCIEPUMEHTOB
[4, 24], B KOTOpBIX OBLIO MOKA3aHO YIYYIIEHHE POCTAa U Pa3BUTHS JIMYMHOK HEKOTOPHIX BUOB
ampubuil Mpu CHHE—3€JIeHOM OCBELIEHHH. TakuM oOpa3oM, MOKa3aTelu paHHEero pa3BUTHUS ITHX
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BUJIOB TaK kK€, KaK U JUIMTEIbHOE IMYMHOYHOE Pa3BUTHUE, 3aBUCENH OT LIBETa OCBEIIeHUs. YacTHUHO
MOJIy4eHHBIE PE3YAbTaThl coriacytoTcs ¢ BbiBogoM FOnra [Jung, 1878, uut. mo: 22] o HEraTUBHOM
BIIMSIHUM KPACHOTO CBETA HA POCT r'0JIOBACTUKOB.

3axnouenue

Takum 00pa3oM, BIHUSHEE MOHOXPOMATHYECKOTO OCBEUICHUS B BUAMMOW YacTH CHEKTpa IS
Pa3HbIX BUAOB clielu(PUIHO. DTO TAKKE MOATBEPKICHO SKCIIEPUMEHTAMH Ha YEThIPEX CXOAHBIX IO
Oouonorun BUOB Anura [42]. ABTOpHI MOKa3ajd, YTO BIWSHHE WHTCHCHUBHOCTH CBETa HA POCT H
pa3BUTHE JIMYMHOK 3aBUCUT OT BUJIAa. MBI MOKa3alid, YTO I[BET OCBEIICHUS HE BIMSIET Ha CKOPOCTh
SMOPHUOHAIILHOTO PAa3BUTUS BUIOB C KOPOTKUM NEPUOAOM PaHHEro Pa3BUTHs, HO BO3JECHCTBYET HA
BUJIBI C JJUTEIBHBIM SMOPUOHANBHBIM MEepUuoaoM. B TO e Bpems pa3iuyHbIE 30HBI CIIEKTpa IO-
pa3HOMY BIMSIOT Ha TaKHe Ba)KHbIE IIOKAa3aTeld pa3BUTHA, KaK BBDKMBAEMOCTb U pa3Mephbl
Mepemnie/iuX Ha aKTUBHOE MUTaHUE JMYMHOK. OOIIUM /i TpeX BHJIOB 36MHOBOIHBIX SIBIISIETCS
Oosee OnaronpusATHOE BIUSHUE 3€JICHO—TOITYO0r0 OCBEIICHHUS HA 3TH IMTOKA3aTEeIH.
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Annomayusi. MeXIUCIUIUTMHAPHOE u MEXBEJIOMCTBEHHOE B3aUMOJICHCTBHE,
TePOHTOHEBPOJIOTUYECKAsE M TEPOHTOIICUXHMATpUYECKass KOMOMHHpPOBAaHHAs HepopeaOuianuTanus
oone3nu AmbrreriMepa (BA), coderanue 3M0poBOTO 00pa3a KWM3HH, (PU3NYCCKOW AKTHBHOCTH,
(GYHKIIMOHATILHOTO MUTAHUS M TOJJICPKAHMsI aKTUBHOCTH «KOTHHTHBHOTO MO3ray Ha Iuiargopme
411 MenuUUHBI CO3MAAYT MEAUKO—IKOHOMHYECKUN 0a3uc Il MHIUBHUIYaIbHOTO U PErHOHAIBHOTO
YBCIUUYCHUA TMPOAOJDKUTCIBHOCTH JKHU3HHU UYCJIOBCKA. B pa60Te II0Ka3aHO, 4YTO HaJIu4ue
crenu(pUUIecKuX MyTaliil B reHaxX MPeApacnoioKeHHOCTH K BA MoBbIlIaeT BEpOSTHOCTD Pa3BUTHS
3a0oneBanus. lcnonb3oBaHHE B COBPEMEHHOM JIeU€OHO—IMArHOCTHUECKOM IpOIIecce, Hapsay
C TMOpUIHBIMM M KOMOMHUPOBAaHHBIMH METOJAMHU YIPABICHHUS «KOTHUTHUBHBIM Mo3rom», IT-—
TEXHOJIOTHH W aBTOMATUYECKOI'0 aHajh3a IIOJIHOI€HOMHOI'O CCKBCHUPOBAHUA HOBOT'O ITOKOJICHHUSA
IIOBBIIIACT Ka4ueCTBO OKaszaHus MGHHHHHCKOﬁ IIOMOIIIH. I/I3y‘IeHI/IC TCHCTUYCCKUX u
SMUTEHETHYECKUX OCOOEHHOCTEW HeWpoAereHepaluu TO3BOJUT BHEAPUTh B KIMHUYECKYIO
MpaKkTUKy Oosee 3(GEeKTUBHBIE METO/BI JIEUYEHUS BO3PACT—3aBUCUMBIX KOTHUTHUBHBIX PAaCCTPOMCTB.
HI/IpKaI[I/IaHHaH OIIMI'CHCTUKA W COBPEMCHHAd XPOHOMEAWIMHA — OTO HWHHOBAIIlMOHHBIC
HaIlipaBJICHUsA HAyKHW, H3y4YaronMu€ KOMIIJICKCHOEC BJIHUAHHUEC KOCMHYCCKUX, 6I/IO(1)I/I3I/I‘-ICCKI/IX,
OMOJIOTHYECKHX, TeHETUYECKHUX, MEUIIMHCKIX U COIMATBbHBIX MOKa3areneil (MapkepoB, (hakTopoB)
Ha OpPTaHU3M YeJIOBeKa.

Abstract. Interdisciplinary and interdepartmental interaction, gerontoneurological and
gerontopsychiatric combined neurorehabilitation of Alzheimer’s disease (AD), the combination
of healthy lifestyle, physical activity, functional nutrition, circadian rhythms and maintenance
of the activity of “cognitive brain” on the 4P medicine platform will create a medical and economic
basis for individual and regional increase in human life expectancy. The paper shows that the
presence of the specific mutations in the genes of predisposition to AD increases the risk of
developing the disease. Using, alongside with hybrid and combined methods of managing the
“cognitive brain”, IT-technologies and new—generation automatic analysis of full-genome
sequencing in modern medical-diagnostic process improves the quality of medical care. The study
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of genetic and epigenetic features of neurodegeneration will allow to introduce more effective
methods of treatment of age—dependent cognitive disorders into clinical practice. Circadian
epigenetics and modern chronomedicine are innovative fields of science that study the complex
influence of cosmic, biophysical, biological, genetic, medical and social factors on the human body.

Kniouesvie cnosa:  Oone3np  AnplreiiMepa, KOTHUTHBHOE  3/10pOBbE,  KOTHUTHBHAsS
Helpoduznonorus, HEWpOBU3yaIu3aIus, HEWPOIJIACTUYHOCTb, HelpopeaduIuTaIus,
(GyHKIMOHAIBHOE  NUTaHHE, XPOHOMEIMIIMHA, (apMaKOreHOMHUKa,  (HapMaKOIMUIEeHOMHUKA,
SIUTCHETHKA, SITUTCHETUYECKUE TIPEenaparhl.

Keywords: Alzheimer’s disease, cognitive health, cognitive neuroscience, neurovisualization,
neuroplasticity, neurorehabilitation, functional food, chronomedicine, epigenetics, epigenetic drugs,
pharmacogenomics, pharmacoepigenomics.

Beeoenue

BaxxHas poJsib reHETUYECKUX U 3MUTCHETHYECKUX (PaKTOPOB B PA3BUTUU BO3PACT—3aBUCUMBIX
3a0o0JeBaHWl, B YAaCTHOCTH KOTHUTHBHOTO  CHIDKEHHsS, JIOKa3aHa  MHOTOYHMCICHHBIMU
UCCIIEIOBAaHUSMHU. OIUIC€HETUYECKUE MEXAaHU3MbI, XOTS U SBJISIOTCS OOpaTUMBIMHU, MOTYT
BbI3bIBATh JIOJTOBPEMEHHbIE U3MEHEHHS B KOHTPOJIE 3KCIIPECCUU M€HOB, IPUBOAS K JUIUTEIIBHBIM U
IPOrPECCUPYIOIIUM  TOBEACHYECKMM OTKJIOHEHUSIM, W XapaKTepPHbIM HEBPOJOTHYECKUM U
MICUXUYECKUM paccTpoiictBam [1-3].

Hammume crnenmduyecknx MyTaluii B TeHaX MPEIpacloioKeHHOCTH K bBA moBbimaer
BEPOSATHOCTb pa3BUTHs 3a0oseBaHus. COBpEMEHHOE UCIOJIb30BaHUE B JIEY€OHO—AMArHOCTUYECKOM
nporecce Hapsaay ¢ THOPUIHBIME U KOMOMHMPOBAHHBIMU METOJAMM YIPABICHUS «KOTHUTHUBHBIM
MO3roM», | T—TexHonoruii 1 aBTOMaTUYECKOI0 aHajIM3a MOJHOTEHOMHOI'O CEKBEHUPOBAHUSI HOBOI'O
[IOKOJICHUSI ~TOBBILIAIOT KA4eCTBO OKa3aHMUS MEAMLMHCKOM momouu. ['eHeTnueckue u
SMUIeHeTUYEeCKHE HHHOBALMU HeWpoJiereHepaliii KOTHUTUBHBIX HAPYIIEHUH O3BOJIAT BHEAPUTH B
KJIMHUYECKYIO IPAKTUKY Oosiee 3(pPpeKTUBHBIE METOIbI JIEYEHUSI BO3PACT—3aBUCUMbIX KOTHUTHBHBIX
pacctpoiicts [4-5].

OnureHeTHYeCKue IpenapaTel MOTYT OOpaTUTh BCHSTh AMUTCHETHYECKHE W3MEHEHUS B
HKCHPECCHH T'€HOB M MOT'YT OTKPBITh OyAyiiue nyTu B Tepanuu bA. HauBuayanbHble pa3inyus B
JIEKapCTBEHHOM OTBETE CBSI3aHbl C TE€HETUYECKOW M DIUTCHETUYECKOM WM3MEHYHMBOCTBIO U
JIeTepMUHAHTaMU 3a00JICBaHUSI.

CoBpeMeHHbBIE TepareBTUYECKUE CTpareruu JedeHuss BA HampaBiieHbl Ha OCHOBHBIE
MIaTOT€HETUYECKUE MEXAHU3MBbI, IOTEHLMAJIbHO y4yacTBywoolue B pa3Butuu bA. OCHOBHBIMH
MaTOreHHBIMHU TNpoLeccaMt (LeJIIMU BO3/IEHCTBHS NIPENaparoB) SBISIOTCS: TeHETUYECKHE E(PEKTHI,
HaKoOIJIEeHHE [—aMuiionsa, arnonTo3, ASPHUIUT HEeHpOMennaTopoB, HelpoTpodudeckuil nepuuur,
MoTepsi HEWPOHOB, HEUPOBOCHAICHUE, OKHUCIUTEIBHBIN CTpecc, AUCMETA00IU3M KaJIbIIHS,
HEHpOHHBIM I'MIIOMETA00NM3M, HApyIIeHHWEe JUIOHIHOTO OOMEHa, HapyllleHHe MO3TOBOH
NesTeIbHOCTH, HEHpOHadbHAs TUCQYHKIMSA, a TaKKe AJIUMEHTApHbI W/MiaM MeTaOoIudecKuin
neUInT.

['epOHTOHEBPOIOTrMYECKUMH U TE€POHTOICUXHATPUUECKUMH HCCIEOBAHUSIMU YCTAHOBIIEHO,
YTO IpHU HACIEICTBEHHBIX (GopMax BA OCHOBHBIMM T€HaMH, OTBEYAIOIIMMHU 3a €€ pPa3BUTHE,
SBJISIIOTCS: T€H, KOJUPYIOUINI NpeAlecCTBeHHUK aMuiionHoro 6enka (amyloid precursor protein,
APP, 21-s1 xpomocoma), TeHbl, KOJUPYIOIIHE GepMEHTHI (T. H. aiab(a—, 6eTa— U raMmMa—CeKpeTasbl),
KOTOpbIE, B CBOIO o4epeab, MeTabonmu3upytoT APP: npecenunun 1 (14-s1 xpomocoma), peceHUINH
2 (1-2 xpomocoma). Ilpu cnopaguueckux ¢opmax BA ocoboro BHUMaHMS 3aCITyKHUBAeT IeTepo—
WJIA TOMO3UTOTHOE HOCHUTENbCTBO 4-i m30Qopmbl rena anonumnonporerHa E (ApoE 4) — y Takux
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nanueHToB BA pas3BuBaercs paHblle U OOBIYHO MMeEET OoJiee 3J10KaUECTBEHHOE TEUEHHUE, YEM Yy
moneit co 2-it mnum 3-it u3odpopmamu ApoE (ApoE — 06enok ¢ MHOXKECTBEHHBIMU (YHKLHUSMHU,
KOTOPBIM 3KCIIPECCUPYETCS B FOJIOBHOM MO3T€, HO HE B HEHMPOHaX, a B NHMAJIbHBIX KieTKax; ApoE
y4acTBYyeT B IIPOLECCAX PEreHEPALMHd IpU IOBPEKIACHUAX LCHTPAIbHOW HEPBHOM CUCTEMBI;
JI0Ka3aHO ydactue ApoE B KOMIEHCAaTOPHOM XOJMHEPrHYE€CKOM CHHANTOTEHE3€; I10Ka3aHa
B3aMMOCBs3b reHoTuna ApoE u xonmHepruueckoro aeduuurta npu BA: CHIKEHHE aKTUBHOCTHU
alleTWIIXOIMHTPaHC(hepa3bl B THMIOKAMIIE ¥ BHCOYHOW KOpe 0OpaTHO MPOMOPIUOHAIBHO YUCITY
konuit amiens reHa ApoE4; 1o koHa MexanusM ydactus reHa ApoE B renese bA HesiceH).

1. Knunuyeckas snudemuonozus 6onesnu Anvyeetivepa

NunoBanuu 1UpKaJuaHHOW dSnuUreHeTMKH bBA  CBUAETENBCTBYIOT, 4YTO pa3BUTHE U
nporpeccupoBanue BA omnpenenstorcs renernyeckuMu paxropamu aumib y 10% Bcex manueHToB ¢
BA (tak naspiBaemas «uuctas» bA, mnm BA ¢ panHuM Haudanom). B ocranbHbIX ciiydasx Ha
CKOPOCTh Pa3BUTHUSl HEUPOAETEHEPATHBHOIO MpOIecCa OKa3bIBAIOT BIMSHUE MHOTHE (AKTOPHI
(pucka). Iloxwmiolt Bo3pacT sBisieTcss HamOojiee CwibHbIM (akTopom pucka bBA. Tluk
3aboneBaemoct BA mpuxomutcs Ha 80-90 roasl xu3Hu: mepexon depes 80-meTHHI pyOex
yTpauBaeT PUCK pa3BUTHUS JaHHOTO 3aboseBaHus (pacrnpocTpaHeHHOCTh BA cpemu nui crapiie 85
net cocraBisier 25-30%). bonblnoe 3HaueHHWE UMEET TaKKe CEMEWHBbIM aHaMHe3 MO JaHHOMY
3a005IeBaHUI0, 0COOEHHO MPH €ro Hayasie B Bo3pacte 110 65 ynet. Cunuraercs, 4To puck pa3Butus bA
B 4 pasa BblllIe Y OMU3KUX POJCTBEHHUKOB OONBHBIX U B 40 pa3 — Mpu HAJIUYUU B POIY JBYX U
Oonee ciydaeB neMeHIUH. [1o amuIeMUOIOTHYeCKUM JaHHBIM, 0K0I0 30% OonbHBIX ¢ BA uMeroT
POIICTBEHHUKOB, OonieBmux BA [6-7].

K npyrum dakropam, MOBBILIAIONIMM PUCK pa3BUTHS BA, OoTHOCSATCS: HEKOHTpoOIHUpyemas
apTepuaibHas THUIEPTEH3US B CPEAHEM W IOXKHWJIOM BO3pACTe, aTePOCKIEPO3 MarucTpaibHBIX
apTepHid TOJIOBBI, THIICPIIAIAICMHS, TUIIEPTOMOIIMCTCHHEMUSI, CaXapHBI TUa0eT, N30BITOYHEIN BEC,
TUTOJAMHAMUS, XPOHUYECKAsl TUIIOKCUS (Hampumep, TpH 3a00JICBAHUSX IBIXATEIBHBIX ITYTCH),
YepernHo—MO3roBasi TpaBMa B aHaMHe3€e, HU3KUH YpOBEHb 00pa30BaHusl, HU3Kas UHTEIUIEKTyalbHas
AKTUBHOCTb B TEUEHUE JKU3HU, SITU30/1bl JEMPECCUU B MOJIOJIOM U CPEIHEM BO3PACTE, JKEHCKHI MO
[8-9].

Bo3HUKHOBEHUE ONpeAeeHHBIX 3JIEMEHTOB JAEMEHLNN albIreiiMEpOBCKOTO THIIA Pa3IU4HON
CTETIEHH TSKECTH JOBOJBHO OOBIUHBIM HTOT TEPMUHAIBHOTO TEpPUOJA PA3BUTHUS OpraHU3Ma
yenoBeka (Pucynok 1).

M Gone3Hb Anblreiimepa

M cocynucras 1eMEHLUSA

M cMellIaHHbIe: COCYNCTBIC IEMEHIINU U 00JIe3HBb
Anbureitmepa

M Qose3Hb ¢ TenbaMu JleBu

M npyrue

Pucynoxk 1. Tunuunsie 3a00eBaHMs B CTApIIEM TPYI0CIIOCOOHOM BO3pacTe.

B Camapckom permone ¢ 2018 roma Hadyata MEXTUCIUIUIMHAPHAS U MEXKBEIOMCTBEHHAS
paboTa 1Mo BeICHUIO perucTpa ¢ cocyaucton aemennuend u bA (Tabmuna 1).
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Tabimna 1.
[TPOTHO3 3ABOJIEBAEMOCTU COCYJUCTOU I[EMEHL[HEPT U1 BA B PETUOHE

Bospacm Oba nona Myorcuun Kenwun
60 et u crapiie 719 578 249 787 469 791
75 net u crapiie 224 336 61 096 163 240
90 stet u crapie 12 063 2 446 9617
100 neT u crapiire 308 86 222

3abonesaemocms cocyoucmoii [lemenyue u OonesHvio Anvyceiimepa 6 e6o3pacme 75 nem u cmapule
cocmasnsem 13%, a 90 niem u cmapuwe 50%.

Ilpoenos: ¢ Camapckou obracmu npoxcugaem @ gospacme 75 nem u cmapuie 6onee 224 movic uen., 4mo
cocmasnsiem cevluie 33 moic wen OOAbHBIX ¢ cocyoucmot oemenyueti u bA

2. I'enomunvl u ghenomunvi 6one3uu Anvyeeiimepa
CymiecTByeT  THIIOT€3a  TEHETHMYECKOHM  NPEApPACHOIOKEHHOCTH K DBA. Ora

MPEPacIoNOKEHHOCTh CBA3aHa ¢ TreHoM ApoE. DToT TeH KOHTponupyeT cHUHTe3 Oelnka
armoIMnonpoTerH E, KOTOpBI HWrpaeT BaXHYIO pOJb B META0OIHM3ME, B YaCTHOCTH PETYIHPYET
YpOBEHb XOJECTepUHAa B KpoBU, Merabonu3M BuTamuHa [| u T. 1. Haumbonee omaceHn ainens
ApoE—¢€4. YcraHoBieHO, 4TO pHUCK 3aboieBaHusl 00JE3HBIO AublreliMepa mociie 85 ner s
romo3urotr ApoE—¢2 / ApoE—€2 cocraBusier y myxuuH 4-5%, sxeHumH 6—8% MpH 4acTOTE 3TOTO
renoruna y esponeines 0,4%. s romozuror ApoE—e4 / ApoE—e4 y myxuun 51-52%, xeHumH
60—68% mpu gacrore 3TOro reHorumna y eBporeiineB 2%. ['enorun ApoE—e4 / ApoE—¢4 Taxxke
HEraTUBHO BIIMSIET HA Pa3BUTHE TUIMIOKaMIIa, YMEHbIIAs €ro pa3Mepbl U yXyuias CTPYKTYPHYIO
opranu3aiuio [6].

I'enbl xomupyroT MH(pOpMAIMIO O CTpoeHuH OenkoB. B wactHocTH, reH ApoE komupyer
MHPOPMALIMIO O CTPOCHHM OIHOTO W3 OEIIKOB aroJMHONpoTeHHOB. JII00OW T'eH COCTOMT U3
KOMIIJIEMEHTApHOW  MOCIEAOBaTeIbHOCTH Map HYyKJIeoTHI0B. Ho mnumb  omnpenencHHbIE
MOCJIEIOBATEIbHOCTH ~ HYKJIEOTHAOB B T€HE KOIUpPYIOT uHpopmauuio o Oenke. OTu
MIOCJIEZIOBATEIbHOCTH HA3bIBAIOTCS SK30HaMU (expression regions). Mexay SK30HaMU HaxonaaTcs
HEKOTOpbIe MTPOMEKYTOUHBIE MOCIIEI0BAaTEIbHOCTH, KOTOPhIE HA3bIBAIOTCS MHTPOHAaMHU (intervening
sequences). HMHTpoHBI He KOAMPYIOT uUHPOpMAIMIO O CTpyKType Oenka. bomee 75-95%
nociuenoBarenbHOCTH HykJeotu10B B JIHK yenoBeka npesnctaBistor coO0i HHTPOHBI.

YcTaHOBIEHO, YTO TpH (PEHOTHUIIA BOSHUKAIOT B pe3yabTaTe JOMUHUPOBAaHUA ayjenel e2 u e3
HaJ ajuienem e4.

B Tabnuie 2 moka3zanbl TpH (EHOTHIA C MX YaCTOTaMH, CIEAYIOIMIMMH W3 3aKoHa Xapau—
BaiinGepra:

Tabnuma 2.
OEHOTMUIIBI C UX YACTOTAMU
Denomunul D1 D2 D3
T'eHoTHIIBI B ed/ed e2/e2+e3/e3+2e2/e3 e2/e4+e3/ed
dhenoTHIIaX
YacToTsl (PEHOTHITOB r2 p?+9°%+2pq 2pr+2qr

B coorsercTBuu ¢ Tabmumei 2 umeem PLl+ @2+ @3 =r? +1-2r+r? +2r-2r?=1.
YacToTsl (PEHOTHITOB B COOTBETCTBHHU C TAOIHUIICH 2 MOKHO BBIYUCIUTH 11O (hopMymam:

31


http://www.bulletennauki.com/

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice

http://www.bulletennauki.com Lot btsh AU

D2 = (p +q)2 = (1— r)2 u @3= 2r(p + q): 2r(1— r) .
Takum 00pa3om, HCTIONB3Ysl TaHHBIC YacTOTHI ayens »=0, /41, HaX0auM 4acTOThI (DEHOTHIIOB:

@1=r?=0.141* =0.0199=1.99%,
@2 =(1-r) =(1-0.141 =0.738=73.8%,
@3=2r(1-r)=2-0.141-(1-0.141) = 0.242 = 24.2%.

Annens e4 orpesenseT IpeapacionokeHHOCTh K Oosie3Hn Anbureiimepa.
B Tabnuue 3 moka3aHa BEpOSTHOCTH 3a00ieBaHusi 00J€3HBbIO AubLreliMepa Ui MyKYUH U
JKEHILMH.

. Tabnuna 3.
BEPOATHOCTDL 3ABOJIEBAHIA BOJIE3HBIO AJIBIITEVIMEPA, %

T'enomunsi Myacuunbl HKenuunol
e2/e2 or €2/e3 4-5 6-8
€3/e3 7-8 10-12
e2led 18-20 27-31
e3/ed 22-23 30-35
edled 51-52 60-68

Anamuzupyst Tabnuny 3, mpuxoauM K ciefyroumM BbeiBogaMm. HecmoTps Ha TO, 4TOo U1
¢denoruma @1 oueHb BBICOKA BEPOSTHOCTH 3a005eTh BA (51-52% y myxuun u 60—68% y >KeHIIUH),
€ro pPacrpoOCTPaHEHHOCTh B Tomyusnuu oueHb HeBenrka P1=1.99% . [Tonaganue yenoseka B 3Ty
rpynny ((ppeHOTHIT) MOXKHO CUMTATh JIMYHOU Heynadell. UenoBek momnajgaer B IpymIly pucka.

g penotuna @2 BeposTHOCTH 3a001eTh BA cocrasmuset nns myxuun 11-13% ans xeHmuH
16-20%. Pacmnpoctpanennocts (enoruna P2 B momynsuuM odeHb Bbicokas P2=73.8% .
[Tonananue mozei B 3Ty rpyniy (peHoTUn), mo-BUANMOMY, MOXKHO CUNTaTh HAUOOJbIIEH yaadei.

®enotun M3 OCTATOYHO pacHpocTpaHeH B nomynsuun. Ero wacrora P3=24.2% .
BepositHocTh 3a00neth Oone3nbto BA ans storo ¢eHoruna Bbicokad. s MyxuumH 9Ta
BeposiTHOCTh 40-43%, nna xeHuwH 57-66%. Ilo BeposTtHOCTH 3aboneBanus ¢enorun O3
npubnmkaercs K ¢penoruny @1, HO ero pacnpoCTpaHEHHOCTh B momynsinuu Oosee yem B 12 pa3
BBIILIE.

3. Knunuueckas snueenemura oonesnu Anvyeetivepa

I'enetnueckas cocrapistomas BA cama mo cebe He MOXET B TMOJHOW Mepe OOBICHUTH
naroreHes 3abosneBaHus. Mytanuu B reHax, koaupyomux APP, PSEN1 u PSEN2, xak U3BECTHO,
BBI3BIBAIOT paHHEe Hauajo ceMelHoi ¢opmbl BA. TeM He MeHee, B MOAABIAIONIEM OOJIBIIMHCTBE
cllydaeB IpuUCyTCTBHE ApoE €4 amnenell oka3bIBaeTCs JMIIb (AKTOPOM PHUCKA, a HE NMPUUMHON
00s1€3HU. DNUTeHETUYECKNEe MEXaHU3Mbl U/ WK (DaKTOpBI OKpYKarolleld cpeibl MOTYT BIMSTH Ha
puck paszsutusi bA. 3yueHne snMureHeTHYeCKUX W3MEHEeHU nmpu BA MoXkeT moMoub OObSICHUTS, B
YaCTHOCTH, TMOYEMY Yy HEKOTOPBIX YJICHOB CEMbHU OOJIE3Hb pa3BHBACTCA, a y JPYIUX HET.
HccnenoBanusi MOHO3UTOTHBIX OJIM3HEIOB YKAa3bIBAlOT HA TO, YTO B MOJOJOCTH OJIM3HEIIBI
MPAKTUYECKH HEOTIMYUMBI 0 WX TEHETUYECKUM MPOPHUIISIM, HO Yy TOXHWIBIX IMap OJMU3HEIOB
HAOIOIAl0T CYIIECTBEHHBIE Pa3NU4Ms B dMHUTeHeTHYeCKUX mpodumsx. bonpmoit o0beM JaHHBIX
CBUJIETEIBCTBYET O TOM, 4YTO T'€H—IKOJIOTMYECKHE B3aUMOJECHCTBUS  PEAIM3YIOTCS B
MaToU3UONIOTHU PAa3HBIX THIOB JEMEHIIMHW TIPH yYaCTUHU DIHUTCHETHYECKHX MEXaHHW3MOB
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pEryasiiuu 3KCIPECCUU T€HOB. BO3NEHCTBHA ONPENCIICHHBIX KOMIIOHEHTOB IIMIIM, TOKCHHOB, a
Takke MOAU(UKAIIMY MOBEACHUS MOTYT aKTMBHPOBATh MJIM MHIMOUPOBATH SKCIIPECCHIO TEHOB 0e3
WU3MEHEHUs CTPYKTYpPbI BXOASIIEH B UX COCTaB.

CTaHOBUTCSI OYEBUAHBIM, YTO Pa3HbIE€ BHEIIHUE pa3lpakKUTeNd, B TOM 4YHCIE HH(pEKLuH,
KypEeHHE, BO3JCHCTBUE paJualuH, IECTULMIOB, TIOPMOHOB, TSDKENBIX METAJUIOB, a TaKkKe
pa3NIUYHbBIC MUIIEBHIC, SMOIIMOHAIBHBIC M COLMAIbHbIE (JAaKTOPBI MOTYT MPHUBOIUTH K U3MEHEHUSIM
sKcrpeccuu reHoB. OKpyXKaromas cpeaa Bo3ASHCTBYeT Ha MPOQUIN SKCIIPECCUU TEHOB Pa3IMYHbIX
TUIIOB KJIETOK, BKJIIOYAs HEPBHBIC, YTO MPUBOAUT K M3MEHEHMSAM TPAHCKPHUIILUHU, CBA3AHHBIM C
pasnuyHbIMM 3a0oseBaHusAMM, B ToM uucie BA. Hapsny c ¢axtopamu okpykaromei cpensl,
HEKOTOpbIe Jpyrue (hakTophsl pHCKa, TaKWe Kak apTepHalbHas TUIEPTEH3Hsl CPEIHEro BO3pacTa,
THIIEPXOJIECTEPUHEMHS], CaxapHbIi AMabeT M KypeHWe, IOBBINIAIOT PUCK pa3Butus bBA; stn
(bakTopbl, IO BCel BUIMMOCTH, CIIOCOOHBI KaK YCKOPUTh, TaK U 3aMEUINTh PAa3BUTHE JI€MEHLIUU.
Tak, coueranume Hamuuus amwienss ApoE €4 W TOBBIILIEHHOIO YPOBHSA XOJECTEpUHA B KpPOBU
yBenuuuBaeT puck BA. MccienoBanus mokasaiu, 4TO Y HMAIlMEHTOB C MH(APKTOM MHOKapia WU
UHCYIFTOM B aHaMHe3€, IporpeccupoBaHue bBA 3aBUCUT OT B3aUMOAECHCTBHS COCYIHCTBIX
(hakTopoB M HOcHUTENbCcTBAa ApoE €4 [10].

Ilonnmanue MeEXaHU3MOB TI'€H—3KOJIOTMYECKHUX B3aMMOACUCTBUM, BO3MOXKHO, IIO3BOJUT B
OynymeM TpUBECTH K pa3padoTke Je4eOHO—TPOPHUIAKTHUECKUX Mep, HalpaBICHHBIX Ha
npenoTBpaiieHie pa3BuTus BA. Onurenermueckue MoauuUKalMM, TakUMe Kak METHJIMPOBAHUE
JHK u wmoaudukauy TUCTOHOB, IOTEHIMAIbHO oOpatumbl. B omiMume OT MyTaHTHBIX
(1eexTHBIX) TEHOB, MOBPEXKJCHHUS B KOTOPBIX COXPAHSIOTCA IOCTOSHHO W, Haxodsch B
3apOJBIILIEBON JIMHUU KJIETOK, MEPENAlTCs OyIylUM MOKOJIEHUSIM, METUIMPOBAHHBIE T€HbI MOTYT
OBITh JIEMETHWJIMPOBAaHBI C MOMOIIBIO JHMETHI, T€X WM WHBIX IPErnapaTtoB M HM3MEHEHHs oOpasa
KU3HU.

bonee 80% HapylleHHUH TOJOBHOIO MO3ra CBs3aHbl C MHO)KECTBEHHBIMM T'€HOMHBIMHU
neeKTaMd B COYETaHHH C (aKTOpaMHU OKpYXAroIIeH CpeIbl W SMUTCHETUYSCKHUMH SIBICHUSMH.
Knaccuueckue smureHeTM4ecKHe MeXaHW3Mbl, BKIodas MetunupoBanue JIHK, momudukammm
ructoHoB U perymsnuio MUKpo—PHK (miRNAS), sBisioTcs OMHUMH M3 OCHOBHBIX PEryISTOPHBIX
SNIEMEHTOB, KOHTPOJHMPYIOUIMX MeTabONMYecKHe TIyTH Ha MOJEKYIIpPHOM YypPOBHE, C
SNUT€HETUYECKUMHU MOAU(PHUKAIUSAMHU, KOHTPOJIHUPYIOLIUMH 3KCIPECCUIO0 T€HOB TPAHCKPUIIIMOHHO,
n mukpo—PHK, mopapnsitonmmm 3KCpeccuio TeéHOB MOCT—TPAHCKPUIIIMOHHO. DNUI€HETHUECKHE
M3MEHEHHUs CBSI3aHbl C pa3BUTHEM 3a00JI€BaHUM, BO3JEHCTBUEM OKPY)KAIOLIEH Cpelbl, JIeUeHUEM U
CTapeHHeM. DNHUIeHeTHYeCKHe N3MEHEHHUs 00paTUMBbI M MMOTEHIIMAILHO MOTYT OBbITh HalpaBJIeHbl Ha
¢dapmakosornyeckoe BMmemarenbcTBo. Kak runepmerunupoBanue u  hypomethylation JIHK,
n3MeHeHus chomatin 1 miRNA perynasuuu SBIsFOTCS OOIIMMU B BO3pAaCT—3aBUCUMBIX 3a00JI€BaHUM
U BO MHOTUX ICUXOHEBPOJIOTHYECKUX, HEBPOJOTMYECKUX U HEUPOJAETEHEPATUBHBIX PAaCCTPOMCTB.
OCHOBHBIE MTUT€HETHYECKNE MEXAaHU3MBI MOTYT CIIOCOOCTBOBATh MaTOJIOTUu BA.

OnureHeTHYecKrue Ipenaparbl MOryT OOpaTUTh BCHATH JMUI€HETHMUYECKHE W3MEHEHUS B
AKCIPECCUU T€HOB U MOTYT OTKPBITh Oyaylue MyTu B Tepanuu BA.

WHauBuayanbHble pa3iuuus B JICKAPCTBEHHOM OTBETE CBSA3aHbBl C TEHETUYECKOW U
SMUTeHETUYECKOM N3MEHUYMBOCTBIO U IeTepMUHAHTaMu 3a0oneBanus [11].

Haubonee m3ydeHHbI reH, 3¢p¢dekT KOTOpOro MposBIsieTcs Ha MO3IHUX cTaausx BA, —
ApoE, pacnonoxeHHbli Ha 19-i1 xpomocome. I'en ApoE umeet Tpu amens — ApoE €2, ApoE €3 n
ApoE €4. Annens ApoE €4 uMmeeT caMmoe BBICOKOE BIMSHHE Ha PUCK BO3HUKHOBEHMS bA. Puck BA y
HocuTenel €4/e4 reHoTUIa BhIIIE, YEM Yy JIML ¢ OJHUM aiieneM &4 (£2/eé4 — yBelndeHue pucka B
2,6 pa3za; €3/ ¢4 — B 3,2 paza; € 4/e4 — B 14,9 pa3a B cpaBHEHUHU ¢ HOCUTEISIMHU €3/€3 annens) B
eBporeiickoi nonymsiuu. Hamuune ApoE €4 annens He oOecreuynBaeT 00s3aT€IbHOTO Pa3BUTHS
BA; mpennonaraercs, 4TO CYHIECTBYIOT JONOJHHUTENbHBbIE (DaKTOPbI, MOIYIUPYIOLIUE BIHSHUE
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ApoE €4 annens Ha pa3Butue BA, Takue Kak BKJIaJ APYTHMX F€HOB BOCIPHHUMYHBOCTH M (PAKTOPOB
okpyxaromeit cpeasl. Onnako Hanmuuue ApoE €4 amnens siBisercs Hanbosee BaXKHBIM (DaKTOpoOM
pucka nns pasButus CHAT. ITomumo ApoE, ecTb MHOrO ApPYyrux TIeHOB, OOYyCIOBIMBAIOLIMX
IOBBIIIEHUE pPHUCKAa BO3HMKHOBeHMs bBA. Ponb HekoTOpbIX M3 HUX Obula IOATBEPXkIEHA
IeHETHYECKUMU MCCIIEJOBAaHUSIMH, B TO BPEMs KaK poJib APYTUX OCTAETCS CIIOPHOM.

4. Lupxaouannas 6uogusuxa u snucenemuxa bonesnu Anvyeetivepa
CoBpemeHHass ~ MHOTOypoBHeBass W NOJUM(YHKIMOHaNbHAs  HUH(OpPMAMOHHAS U

JIEKTPOMAarHUTHAs «IIE€PErpy3Ka» MPUBOAUT K IIEPECTPOIlKE HEMPOHHON ceTu. JTa NepecTpoiika He
JOJDKHA UCKaXKaTh Pe3yJbTaToOB MPEIbIIyIIero Bo3AeHCTBUS (BO30YKACHUsA, OOy4eHUS | T. 11.), T. €.
HE [OJDKHA 3aTparuBaTb HOPMAIbHO (YHKIMOHUPYIOIIMX HEMPOHATBHBIX KOMIIAPTMEHTOB
BTOPUYHBIX HEMPOHHBIX ceTeit [12].

Mo3sr B mporuecce 3BOJIOLMM aJalTUPOBAiCs K pabdOTe B YCIOBHUAX MHOTOYPOBHEBOM M
NOMU(PYHKIIMOHAIBHOW HMH()OPMAIIMOHHONM W AJIEKTPOMArHUTHOM — «Ieperpy3kun». lumepcersb
KOTHUTOMA IOCTOSHHO KOppeNupyeT U paboTaeT cO BCEMHU CTPYKTypamMH MPUYMHHBIX CBs3el
BOCIIPUHUMAEMBIX OOBEKTOB M HHTETPUPOBaHHOW nHpopmaruu [13].

[upkanuanHas SMUTEHETMKA M COBPEMEHHAs XPOHOMEAHMIIMHA — 93TO HWHHOBAI[MOHHBIC
TEXHOJIOTHH, U3y4alolie KOMIUIEKCHOE BIHMSIHHE KOCMHUYECKHUX, OMO(DU3NIECKIX, OMOJIOTHYECKUX,
TeHETUYECKUX, MEAMIIMHCKUX M COLMANBHBIX IOKa3zarenel (MapkepoB, (aKTOpOB) HAa OPraHU3M
yenoBeka [8, 14].

YCTaHOBJEHO, YTO YCIIEXH B U3yYEHUU M€HETHUYECKOTO MOoJuMop(dr3Ma, BIHAIOIIEr0 Ha MO3T,
BPSI JIM TIO3BOJIAT MCUEPIBIBAIONIMM 00pa3oM OOBSICHUTH BCE CTOPOHBI TOBEACHUS 4YeJIOBEKa,
MOCKOJIbKY JCTePMHUHAHTHI TOBEACHHS U TICUXUKH HE MOTryT OBITh CBeIeHbl K Habopy
OMOXUMUYECKUX «KITFOUECI».

AKTUBHOE€ ¥ KOTHHTHBHOE JOJITOJIETHE — O3TO OWOpH3UKa T€HOMa, HYTPUTCHOMHKA,
HYTPUTE€HETHKA, pEBUTATIU3AIMS, [IUPKaAHaHHOE (PYHKIIMOHUPOBAHUE HEHPOOCH «MO3T—KUIIICYHUK
C OJHOBPEMEHHBIM MHUTAHUEM «MO3Tra» U «MHUKPOOUOTH» HA €KEAHEBHOM MOIU(YHKIIMOHATIHLHOM
JUETHYECKOM  KOMIUIeKce  (YHKIIMOHANbHBIX TponykToB mnurtanus [15]. CoBpemeHHas
HYTPUT€HETUKA W  HYTPUTCHOMHUKAa  TIEPCOHU(PHUIIMPOBAIA  TEHETUYECKHH  KOHTPOJIh B
HYTPUIIMOJIOTUH.

ABTOpamMu pa3pabOTaHbl AECATh KOMOMHHPOBAHHBIX W/WIM JIOTIOJHUTEIBHBIX METOMOB,
KOTOpbIE AaKTUBHPYIOT IMIpollecChl HeWporeHe3a M HelpornacTuuHocTh [14, 16]. Pazpabortan
anroput™ panHei nuarsoctuku KH [17].

CBoeBpeMeHHasi KOMOMHHMpOBaHHasl MCHXO(apMakoJornyeckas M ICUXOTepaneBTHYECKast
TaKTHKa JIEYCHHsS TO3BOJISIET MPOBOAUTH J(PPEKTUBHYIO TMCUXOTEPANHIO TCUXOCOMATHYECKUX
paccTpoiicTs [7].

YcoBepileHCTBOBaH CIOCO0 OMpezesieHusl MIOTHOCTH OMOTKAaHU B MATOJIOTMYECKOM Odare ¢
nomomipto [IOT [18]. KomOuuupoBanHwlli aHanmu3 pesyapraroB O3 u ITIDT ymydmaer
JIMarHOCTUYECKH 1 JeuebHbIi mporiecc [19-20].

YcoBepieHCTBOBaH aBTOPCKHI METO]T CEKBEHUPOBAHUS HYKJICOTUTHON
nmocsenoBareTbHOCTH [1].

OTKpBITHE CaMOPETYIUPYIOMICHCS TeTIM OOpaTHOW CBSI3M TPAHCKPUIITUU—TPAHCIISIINN KaK
LEHTPAJIbHOTO KOMIIOHEHTAa MEXaHHW3Ma MOJEKYISPHBIX YacoB, C IOMOILIBIO KOTOPOTO TE€HBI
KOHTPOJUPYIOT IHUpPKaTUaHHbIE KojeOaHUs B KIETKaX M TKaHSAX, MPHUBEIO K HOBOHM MapaaurMe B
HaleM MOHUMaHUHU TOTO, KaK OPTaHU3MBbI aJaNTHPYIOTCS K UK «ICHb—HOYbY.

OO6mwmii mpUHIUIT pabOTHl CHCTEMBI MOJEKYISPHBIX YacOB OCHOBAaH Ha B3aMMOJEHCTBUU
CUCTeM OOpaTHOW CBSI3U TPAHCKPUIIIUU U TPAHCISAIUU OETKOB. DTOT MOJEKYISIPHBIA MEXaHH3M
aKTyaJeH He TONBKO I KJIETOK CylpaxuazMaruueckue siapa rumotanamyca (CXS), Ho m s
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JIpyrux obyacTeld Mo3ra U TKaHe, HO UMEHHO ociyuisiTop CXS sBnseTcs BeayIUM B PETYIISAIINHI
paboThI OpraHu3Ma.

MetunupoBanue JIHK — Hamboree XOpOIIO H3Y4EHHBIH MEXaHHU3M AIHMICHETUYECKOU
peryasiuuu (aKTUBAalMM W HHaKTUBaUMU reHoB). [Ipodunu MeTunmpoBaHUs CTaOWIBHBI, 3a
HCKJIFOUEHUEM CIy4aeB MX AaKTHUBHOINO M3MeHeHHsA. OHM MOTYT COXPaHATbCSA HA MPOTSHKEHUU
JECATUIETUN U Ta)Ke MEPENaBaThCs U3 IIOKOJICHUS B ITIOKOJIEHHUE.

circadian rhythm

400nm S00nm 600nm 700 nm

. Light

prachiasmatic
ucleus (SCN)

araventricular

“superior cervical
ganglia

preganglionic
sympathetic =%
neurons

Pucynok 2. Heitpoduzuonorunueckie MexaHU3MbI IMPKaJHaHHOW ITUTEHETHKH.

B coBpemeHHOI 1HpKaguaHHON OMOPU3MKE M DMUTCHETUKE pPa3IuvyaroT JSHIOTEHHBIE U
HK30T€HHBIE JE€CHHXPOHO3bI, KOTOPHIE MO 3TUOJIOTUU MOMAPA3AEIAI0T Ha CIEAYIOIINe Tpynmsl [12—
13]:

1) doTomecuHXpOHO3bI (CBETOBasl €CTECTBEHHAsl CE30HHAS WM HWCKYCCTBEHHAs CBETOBAs
JIeNpUBALIN);

2) 6aponecuHXpOHO3BI (pe3Koe N3MEeHEeHNE aTMOC(HEPHOTO JAaBICHUS);

3) TepMOIECHHXPOHO3BI (M3MEHEHHE TEMIIepaTyphl BHEIIHEH cpe/ibl);

4) necuHXpPOHO3BI TIepeMeIeHus (Tiepee3abl, IEPesieThl, BaXToBask paboTa);

5) renuoaecCHHXPOHO3bI (M3MEHEHNE aKTUBHOCTH COJTHIIA);

6) conranbHbIe 1I€CHHXPOHO3BI;

7) MEIUIIMHCKHE JECUHXPOHO3bI (MPUMEHEHHE aKTUBATOPOB TeJIOMEpas3bl, SITPOTCHHOTO
MeJIaTOHUHA, TePOIIPOTEKTOPOB U IP.).

KombunupoBanupie Onoduzndeckue (GakTopbl «UeTOBEK—MalIMHA—CpPeaa» BO3HUKHOBEHUS
JECUHXPOHO30B CIIEyIOIIHE:

1. buoTtpomnHbie (haKTOPHI AHTPOIIOTEHHOTO MPOUCXOKICHHUS:

a) TOKCUYECKHE BELIECTBA, HAPUMED, JIKOTOJIb, PU3NYECKUE U IPYTHE BO3AEHCTBUS;
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0) cormagbHbIE CTPECCHI;

B) MH()OPMAIIMOHHBIE CTPECCHI,

I') JIEKTPOMAarHUTHAsl «IIEPErpy3Kay.

2. PaccornacoBanue putMa COH—OOPCTBOBAHUE.

3. PaccornmacoBanue MeXJy CYTOYHBIM JUHAMHYECKHUM CTEPEOTHIIOM OpraHu3Ma M
JUCKPETHBIM BPEMEHEM, BO3HUKAIOLIUM IPU TPAHCMEPUIMOHAIIBHBIX IIEpEeTax.

4. OpburanbHbie U MEXKIUIAHETHBIE KOCMUYECKUE TIOJIETHI.

5. AKTUBUPOBaHHbIE MPUPOJIHBIC BHEUTHUE (PAKTOPHI BOSHUKHOBEHUS I€CUHXPOHO30B.

OINUTeHETUYECKOE CTAPEHNUE U CTAPEHUE TEJIOMEP B3aUMOCBSI3aHBbI 110 NPUHIUILY «KauyesIen».
VY pa3HbIX JI0f€H BO3pacT M0 METUIMPOBAHUIO BBILIE WM HUXKE XPOHOJOTMYECKOIO BO3pacTa B
cpenem Ha 2 roxa. 40% 5Toil BapuabenbHOCTH OOYCIIOBIEHO HACIENCTBEHHOCThIO. HekoTtopbie
pacnpoCTpaHEeHHbIE BAPUAHTHI TEHOB MOTYT 3aCTaBIISITh JMUTCHETUYECKHUE Yachl UJITU ObICTpee HIIn
Mmeniennee. Hanbosee 3HaYMMble TEHETHYECKHE BapUAHTHI CBS3BIBAIOT TEIOMEPHOE CTapeHHUe C
BO3PAaCTOM IO METHJIMpOBaHHIO. UeMm ObIcTpee WAYT OSIUTCHETHYECKHE Yachl YEIOBEKa, TEM
JUIMHHEE ero TejaoMepbl. UeM MeieHHee dMUTreHeTHUECKHe Yachl, TeM TelIoMepbl Kopoue [21].

N3BecTtHO, uTOo OGuOcuHTe3 MenatoHnHa (MT) B Oomblield Mepe 3aBUCUT OT CIEKTPATbHOTO
COCTaBa CBETOBOIO IIOTOKA W YTO CTENEHb JTOrO BIMUSHUS BO3PACTAET C YMEHbBIIEHUEM [IMHbI
BOJIHBI: HA WHQPAKPACHBIM, HU KPACHBI CBET Ha MEJIATOHMHOOPA3YIONIyro (DYHKIUIO mHdu3a
MpaKTHYECKH He BIUSIOT. [lof BIMsHMEM KEeNToro cBeTa OHa, XOTh U €1a00, HO BCe KE MEHsEeTCH,
3eNieHbI BBI3BIBAET 3aMETHOE yMeHbleHue npoaykuuu MT, a romyOoil — oOKa3bpIBae€T CHUIBHOE
BinusiHue. [IpeoOnamanue 3eJ€HOr0 W TONYOOro CIEKTPOB OOBACHSIET MAKCUMaIbHOE CHIKEHHE
KOHILIGHTpallMM MHOJaMHHA B TOJJAE€Hb M JIETHUM BCIUIECK TOPMOHAJIbHOM aKTUBHOCTH I1OJIOBBIX
Kelle3 y MHOTUX MIJICKONUTAIONIMX: TONyOOW ¥ 3elIeHbI MOJABJISIOT MEIaTOHMHOOPA3YIOIIYIO
¢byukuuro snuduza [22-24].

Henocpeacreenno snuduzom npogyuupyercs okoio 80% uupkyaupyromero B kposu MT,
KOTOpbIM HE HaKallIMBaeTCs B 3TOM OpraHe, a cpa3dy IyTeM IaccUBHOW nud@y3um mocrymnaer u3
MUHEaNOUUTOB B KPOBOTOK. Bhicokas miuoTHOCTh cBsi3biBatonnx MT ydacTkoB Oblia BbISIBICHA Ha
MOJIEKYJIe TeMOITIO0MHA, YTO MOXKET CBH/IETENILCTBOBATH O POJIM reMOINIOOKHA Kak nepeHocunka MT
B KpOBOTOKE K OpraHaM—MHIIEHsSM. TpaHCHopTHOH (opMoll Ui MenaroHWHa SIBISIETCA
CBIBOPOTOUHBIN anbOymuH. MT umeer xkopotkuit nmepuoj noiypacmnana (okoio 30 MUH) U OBICTPO
yCcTpaHseTcsl U3 KpoBoToKa. OH MOCTYyNaeT B MEYEHb, I11€ MPOUCXOIUT €r0 TMAPOKCUINPOBAHUE U
KOHBIOTALUSA C CYAb()aToM U TIIIOKYPOHOBOM KHCIOTON ¢ 00pa3oBaHHEM 6-Cyiab(paToKCHMEIaTOHMHA
(6-COM, aMT6s), rimaBHOTO METAa0OIUTA, KOTOPBIA BRIBOAUTCS ¢ Mo4or. Onpenenenue ypoBHs MT
B IUIa3M€ KpOBHU TpeOyeT MOoydeHHs oOpaslioB KPOBH Yepe3 KOPOTKHE MPOMEXYTKH BPEMEHH.
OToro MoXHO u3bexars, onpenensds ypoBeHb 6-COM B moue. Oxono 90% MT cekperupyercs ¢
Mouoit B popme aMT6s, u ypoenr aMT6s xoporo koppenupyeT ¢ ypoBHeM MT kpoBu B nepHon
cbopa mpoO MouH.

M3BectHo (Pucynox 3), uro putm npoaykuuun MT snudu3zoM HOCUT UHMPKaAUAHHBIN
xapakrep. Cunres u BoiieneHne MT cTuMynrpyeTcsi TeMHOTOM U MHTHOUpyeTcsi cBeTOM. B Teuenue
CBETOBBIX YacOB (POTOPELIENTOPHbIE KJIETKU CEeTUATKH IJ1a3a THIIEPIIOIIPU30BaHbl, HEPBHBIM CUTHAT
HE IMOCTyHmaeT B CyNpaxuazMaTUyecKue siipa, 4YTO COOTBETCTBEHHO TOPMO3UT BbIIEJICHHE
HOpajJpeHaanHa. B 3To Bpems cucrema peTHHOrumnoTtanaMmyc—snudu3 Haxoautcs B mokoe, MT
cekperupyercss Mano. C HACTYIUIGHHEM TEMHOTBI THIEPHOJspU3alius (OTOpEeLenTopoB HCUE3AET,
HEpBHBIM CUTHaJd OCBOOOXZAeT HOpaJIpEeHAIMH, AaKTHBHPYS, TakuM o0O0pa3oM, CHCTEMY
PETHHOTHIOTATIAMyC—ONMU(PU3; KOTUYECTBO 01— W Pr—agpeHopenentopoB B snuduse
YBEJIMYUBAETCS. YBEIMYMBAETCS AKTUBHOCTh (EPMEHTOB, KOTOpPbIE perynupytoT cuHres MT,
VHHALMKAPYS €ro BelaeneHue. Kpome cyrodHoro, cymecTtByeT W ce30HHbId putM MT. Ilo3gnein
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OCEHBIO M 3MMOW B CBSI3M C YMEHBIICHHUEM OCBELICHHOCTHM YPOBEHb TI'OPMOHAa B OpraHU3MeE
noBeImaeTcs. BecHoit u j1etom, Hao00poT, kKoHHeHTparuss MT B opranusme cHikaercs. OnHaKo
OpU 3TOM COXpaHseTCs CyTOYHas pUTMHKA OOpa3oBaHMA MEJAaTOHWHA. OTH HW3MEHEHHUS
o0ycioBieHb! GUIIOKTyarle (epMeHTaTUBHOM aKTUBHOCTH KIIIOYEBBIX (epMeHTOB cuHTe3a MT—
N-aneruntpancdepasbl U ruapokcHUHI0I—O—-MeTuiaTpancdepasbl, 4To MpeBpamaer smnudus B
cBoeoOpa3Hble OMOIIOTUYECKHE «9aChl», UMEIOIIUE PSIMOE OTHOIICHNE K PETY/ISIIMUA UPKAIHBIX U
[UPKAJUAHHBIX PUTMOB B OpraHuiMe. Dnuus, crocoOHBIH TpaHC(HOPMUPOBATH MOCTYHHBIIYIO
uHpopManuio 00 HW3MEHEHUU OCBELICHHOCTH B HEHPOIHAOKPUHHBIA OTBET, Hapsay CcO
CBETOBOCHPUHUMAIOLIMM  allaparoM, CylNpaxua3MaTUYeCKUMH sapamMu runoraisamyca NSC
(OCHOBHBIM IEHCMEKEPOM OpraHu3Ma), HepBHOH 3(hekTopHOH 1enbIo, nepeaaroneii HHpOopMAaIHIO
Ha niepudepuro K opraHaMm M TKaHsIM, HEHPOCEKPETOPHBIMU SJIPAMHU THUIOTaIaMyca U TyOepaibHOH
yacTbio rumodpusza Kak TyMOpajdbHBIMU  3(G(EKTOPHBIMH  3JIE€MEHTaMH, BHYTPEHHUMU
HEHPOHAIBHBIMU U TYMOPAIbHBIMU CBA3SIMH, COSAMHSIONIMMHU 3JIE€MEHTBI MEXIy COOOM, BXOIUT B
COCTaB NUPKAAMAHHON (POTONMEPUOANYECKON CUCTEMBI. BbIsIBIEHO, YTO (OoTOmepruoIuIecKas
uHpopMaLus, TePeKITIoYasCh B CylpaxuazMaTuyecKue sjpa rurnoTajiamyca, IMOCTYyIaeT 4epes psa
3BEHbEB K MUHEaNbHOU skene3e. MT mo mpuHIumy oOpaTHON CBS3H OTpaHUYMBAET PUTMUYHOCTH U
MeTaboIMUeCKHE MPOLIECChI B 3TUX sIIpax.

Pe3ynbrarel 3KCIEPUMEHTANIBHBIX U KIMHUYECKUX HMCCIIEJOBAaHUN CBHJETEIBCTBYIOT O TOM,
YTO MEJAaTOHUH SBISETCA aJalTalMOHHBIM TOPMOHOM, YYacTBYIOUIMM B KOOPAHMHALMM H
CUHXPOHU3AIMH HEUPOMMMYHO(PHU3UOJIOTMUECKHUX MpolieccoB. JleiicTBrEe MelaTOHWHA MPOSBISETCS
B OOecCreueHuu HOpMaIbHOW OMORIEKTPHUYECKON aKTUBHOCTH MO3ra, IIMPKAaJUaHHBIX PUTMOB, B
peryisnuyd  aKTUBHOCTH  THUMATAIaMO-THIO(GHU3apHOH  00JacTH, WMMYHHOW CHCTEMBI U
AHTUCTPECCOPHOM 3aluThl Oopranu3ma. HapyiieHune mpoayKuuHu M peueniuy MEJIaTOHHMHA MOXKET
ObITh OJAHMM U3 3BEHbEB IaTOreHe3a OONBLIOr0 Kpyra 3a0oJieBaHUN, COMPOBOXKIAIOIINXCS
HEHPOMMMYHOJIOTMYECKUMHU HapyleHusiMu. Kpome Toro, MenaTOHMH MOXKET HCIOJIb30BaThCsl B
Pa3NUYHBIX 007aCTAX MPOPUITAKTUIECKON U KIMHUYECKOH MEIUITUHBI, OJJHAKO TPU €r0 Ha3HAuYCHUH
HEOOXOIMMO YYUTHIBATh YHJIOTEHHBIE PUTMBI (DYHKIIMOHAJILHOTO COCTOSTHHSI CaMoro 3nudu3a.

MenaToHuH -€—— 3nudus

TaHINMO3HbIE KNeTKK
(MenaHonCHH)

CynpaxuasmaTtuyeckoe
a4po

Pucynok. 3. Mexanu3M BeIpaOOTKH MEJIaTOHWHA C MIOMOIIBIO CYITpaxrua3MaTHIECKUX SEP.
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Pucynok 4. MosekysipHble 4achl Ha TPAHCKPUIILIMOHHOM U IIOCTTPAHCIIALIUOHHOM YPOBHE.

(A) (A) MonekysipHble IIMPKAIHBIC Yachl COCTOSAT W3 LIECTH B3aWMOCBSI3aHHBIX IUKJIOB 00paTHOMN
cBsi3u  TpaHckpumuu ¢ rereponumepom CLOCK-BMALIL, obecneunBaromuM [EHTPATbHYIO
TPaHCAKTUBAIIMIO B TeHaX, cojaepykamux reaom E—box. Tletss 1: 6enku PER u CRY aumepusyror u
naruoupytot aktuBHOCcTh CLOCK: BMALI rerepomumep B simpe. Iletnst 2: SnepHble perentopbl
ROR n REV-ERB xoHkypupyroT 3a caiiT cBsi3piBaHmsl BHyTpH dnieMeHTa otBeta (RORE) mpomoropa
Bmall u akTHBHMpYIOT WM TOAABISIOT €ro TpaHCKpumuuio, coorBercrBeHHo. Iletns 3: PPARa
aKTHBUpYeT TpaHckpunuuio Bmall myrem cBs3eiBanmsi ¢ snementom ortBera PPARa (PPRE),
pacronoxkeHHsM B mpomotope Bmall. TTetns 4: NAMPT obecrieurBaeT OTpHIATENEHYIO 00PaTHYIO
cBsi3b, Moaynupys aktuBHOCTh SIRT1 mocpencrBom yeemuuenust yposHeir NAD +. Tletns 5:
tpanckpunuuonHslie gaktopsl DEC1 u DEC2 unrubupytor aktusHocts CLOCK: BMALI nmyrtem
npsMoro cesi3biBanus. [letns 6: SApepsiii penentop ERR crenuduueckn moHmxkaer 3KCIpeccHio
Bmall, rorma xak ero xopempeccop PROX1 o6eruaer pemnpeccuo.

(B) OcummnsiTopHble TTOCTTPAHCIIALMOHHBIE COOBITHS OCHOBHBIX LIUPKAJIHBIX OCJIKOB MMEIOT Ba)KHBIC
perynstopusie poaun B TTFL. BMAL1 anermnmupyercs CLOCK, m kak BMALI, tak u PER2
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MoJBeprarTcs JAecaneTuinpoBanuio ¢ nomoinpio SIRT1. B cnyusae BMALIL npeanerunupoBaHue
MPUBOANT K TIONABICHUIO OKCIPECCHM TeHa—MWINEHH, TOorJa Kak nearnerwnmpoBanne PER2 ¢
nomomtsio SIRT1 npuBogut k ero nerpagaumu. ®ochopunupoanne BMALL1 PRKCA npuBomut
nHaruOupoBanuto aktuBHoctd TpaHckpumuuu CLOCK: BMALI, Torma kak docdopunupoBanue
BMAL1 c¢ mnomompio CKle m GSK3B Takke perymupyer aktuBHOocTh BMALL. CKle—
orocpenoBanHoe ¢ochopunupoBanne aktmBupyer BMALL, B TO0 Bpems kak GSK3B-
OIOCpeIoBaHHOE (pochopuIIMpoBaHUE TOTOBUT €ro Juis JanbHedmied aerpagammu. GSK3B Tarxke
¢dochopmmpyer u cradummzupyer CRY2, PER2, REV-ERBa nu CLOCK. I'pynnet PER u CRY
(dhochopummpyroTcss A0 YHHUYTOXEHHSI M Jlerpajanu, Torna kak aBTodocdopunupoanue NAMPT
YBEIIMYMBACT €r0 ()epPMEHTATHBHYIO aKTUBHOCTb.

[ToBbImmaeTcst COBpeMEHHAs POJIb SMUTEHETHYECKUX MOIU(BUKAIMNA pa3IMYHbIX TeHOB. BaxkeHn
HE TOJIBKO COCTaB I'€HOB, HO U TO, IJI€, KOIZa U HACKOJIbKO MHTEHCHUBHO 00pa3yroTCs KOAUpPYEMble
umu 6enku. YToObl caenars red Oojiee WIM MEHee JOCTYIHBIM Ui TPAHCKPUIMK (CUUTHIBAHUS
uHpopmanmu, T0 ecth ee mepeBoxa B (opmy PHK), myxHO 1100 MeTmmupoBars ero, iau0o
JIealeTUIMPOBaTh TMCTOHBI BOKPYr Hero. Kak mpaBuiio, METWIIMPOBAaHUE ITONABISET JKCIPECCUIO
reHa (T.e. KOOUPYEMBIX 53TUM TEHOM O€JKOB B MTOre BbIpaOaThbIBaeTCs MEHbILE), a
JlealeTHIINpOBaHKE THCTOHOB, HaoOopoT, ycunusaeT (JAHK HamoTaHa BOKpYr I'MCTOHOB, M KOTrza
IUIOTHOCTh 3TOH «OOMOTKH» OCia0eBaeT, CTAaHOBHUTCS IPOIIE CUUTHIBATh IOCIEI0BATEILHOCTD
Hykjeotu10B). Jleanerunasa ructonoB SIRT1 ycunuBaet sxcnpeccuto renoB BMAL1 u CLOCK.
A 0HM, KaK Mbl IOMHUM, Y4aCTBYIOT B PETYISLIMU LUPKAAHBIX pUTMOB. VX aKTUBHOCTb € BO3PACTOM
cHWKaerca. Bo3moxkHO, 310 naer oOpartHyio cBsisb SIRTI, B pe3ynprare 4ero MEHSETCSl U €ro
skcnpeccus. MTor: ¢ Bo3pacToM HM3MEHSETCS JOCTYNHOCTh MHOIMX T'€HOB, @ 3TO HE MOMKET HE
cKa3arbcs Ha (PyHKIMAX opranu3ma [25].

PaboTa MONEKyIApHBIX YacOB B TPAHCKPUIIIMH U HA TOCTTPAHCIALMOHHOM YPOBHE COCTOUT
U3 CIEAYIOLIMX HUKIIOB [26]: MOJIEKYIIPHO—LIUPKAIHbIE YaChl COCTOAT U3 LIECTH B3aUMOCBSI3aHHBIX
neTeNb 00paTHOW CBsI3UM Mexay TpaHckpumnuued u nepeBogoM, mpuueM 'ETEPOAMMEP CL. —
BMALI1 o0ecrieunBaeT LEHTPaJIbHYI0 TPAHCAKTHBALMIO B TEeHAX MUIICHEH, COIECpIKAIINX
ANIEKTPOHHbIE KOpOOKHU (PucyHoxk 4).

5. HupkaouanHoe ynpasnerus «KOSHUMUBHBIM MO320M»
Hamu [16] Obuti cocTaBieHbl JeCATh KOMOMHUPOBAHHBIX W/WUJIU JOTOJTHUTEIBHBIX METOJIOB,

KOTOpbIE aKTUBHPYIOT MIPOLIECCHl HEUPOreHe3a U HEMPOIIaCTUYHOCTb!

|. TBOpueckast JUYHOCTb, IOCTOSIHHO COBEPLICHCTBYIOIIAS M JJIUTEIbHO COXpaHSIOIIas
MH(OPMALMOHHBINA OTOK Ha MPOTSHKEHUH BCEH JKU3HEAEATEIbHOCTH.

Il. 3nopoBbIil 06pa3 KU3HU, TMTMEHa MO3ra U TUMHACTHKA JIsl MO3Ta.

I1l. Xopomrast oskonorusi, KadecTBEHHass W 4YHCTas MHUTheBas BOJAa, C IOBBIIIEHHBIM
cofiep’)KaHuEeM MUKPOAJIEMEHTOB (110 TpeOOBaHUIO).

IV. KoMMyHHKaIuu ¢ IpUpoioi, paCTUTEIbHBIM U dKUBOTHBIM MUPOM.

V. HyTpureHomuka 1 HyTpUT€HETHKA, YIIOTpeOsieHne GyHKIIMOHAIbHBIX POAYKTOB MUTAHMUS.

VI. YnpaBnenue uupkaJdaHHbIMA pPUTMaMH, PETMOHAIBHOE W CE30HHOE BO3JCICTBHE Ha
XPOHOOMOIOTHYECKHE IIUPKAAUaHHBIE MPOLIECCHI.

VIl. CoBpeMeHHBIE TEPCOHUPHUIIMPOBAHHBIE TEPOPOTEKTOPHI.

VIII. Yopasnenue crpeccoyCTORYMBOCTHIO U €€ TOBBILICHHE.

IX. JocTmkeHne I1eNeBbIX TMOKa3arelield apTepualbHON TUIEPTOHMM W apTepUabHON
TUIIOTOHHUH.

X. TapMoHMYHAsi ceMbs, IUIAHUPOBaHHE OEPEMEHHOCTH U CEeMEHHbIe HHTEIUICKTyallbHbIE
HEWPOKOMMYHHUKAIIMH HA MPOTSKEHUH BCEU JKU3HMU.

39


http://www.bulletennauki.com/
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%81%D1%82%D0%BE%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B8%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%94%D0%9D%D0%9A

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice

http://www.bulletennauki.com Lot btsh AU

KomOuHMpoBaHHas mNcuxohapMakoloruyeckas W ICUXOTepalneBTUUECKass TaKTHKA JIEYSHUs
MO3BOJISIET IPOBOAUTH 3(P(PEKTUBHYIO NICUXOTEPANHIO IICUXOCOMATHYECKUX PacCTPONCTB [9, 24]:

—KJIAaCCHYCCKHUM TICUX0aHaJIN3,

—COBPEMEHHYIO [ICUXO0AHATUTUYECKYIO ICUXOTEPAIHIO,

—CHMBOJIJIPAMY,

—KOTHUTHBHO—TIOBEJICHUECKYIO IICUXOTEPAIHIO,

—penaKcaluOHHbIE TEXHUKH,

—TPEHUHIOBbIE IPOrPaMMBbI TIOBBILLIEHHSI CTPECCOYCTOMUYUBOCTH,

—«AHTHCTPECC—TPEHUHIY,

—TpEHHUHT YBEPEHHOCTH B cebe,

—TPEHHHT NPEOJI0JICHUS KOHPIUKTHBIX CUTYaIIHA,

—TPEHHUHT B3aUMOJCHCTBUS pOoIUTENeH ¢ AeTbMH,

—TPEHUHT «SI3bIKHU JII00BU Y,

—KOHCAITUHTOBBIE IMPOTPaMMbI JIi MEAMIMHCKOTO IEpPCOHANa MO YIYYIICHHIO KadyecTBa
B3aMMOJICHCTBHS C TALIUEHTAMHU.

CoBpemeHHass HeijpopeaOunuTanusi OCHOBaHA Ha MPUHLUIAX HEWPOIUIACTUYHOCTHU
HeilpoHHbIx ceteil. B XXI Beke kinuHHueckas MeauLuHa OyneT pa3BUBaTh TEXHOJIOTHMHM OKa3aHUs
KJIMHUYECKOW ITOMOIIH, OCHOBAaHHBIC Ha TUIACTUYHOCTH TOJIOBHOTO Mo3ra [ 14].

JIuKBOpOIOTHYECKHE OHMOMapKephbl SBISIOTCS BBICOKOYYBCTBUTEIBHBIM METOJOM paHHEH
IUAarHOCTUKKM  KorHuTuBHbIX  Hapymenuid (KH) wu  mosBossitor  auddepeHuupoBarh
HelponereHeparuBHbele U LepedpoBackyimsipubie ¢popmbl KH. CBoeBpemeHHass KOMOMHUpPOBaHHAs
ncuxo(apMakoIoTUYecKas: M IICUXOTEPaNeBTUYECKass TAKTHKA JIEYEHHUS IIO3BOJSET MPOBOAUTH
3 PEKTUBHYIO IICUXOTEPAITUIO ICHXOCOMAaTUYECKUX PacCTpoicTB [3, 7].

VYcnexu WHHOBAlMOHHBIX CTPYKTYPHBIX €IMHHUI] MEAWLIUHCKMX H 00pa30BaTeNbHBIX
OpraHu3alMil MO3BOJAT CBOEBPEMEHHO NPOBOAUTH PAHHIOK JUArHOCTUKY U npodumiaktuky KH, a
TaKXKe YIPaBIATh AITOPUTMAMU KOTHUTHBHON HEHPO(MU3MOIOTHH 4YeloBeKa («KOTHUTHBHBIM
Mo3romy) [7-8].

CoBpeMeHHass MeQUIIMHA aKTUBHO pa3BuBaeTcs B HampasieHuu 4I1 (npeBeHTHBHa,
NPEIUKTUBHAS, NapTHCUIIATUBHAs W MEPCOHAJIM3UPOBAHHAS), KOHEYHBIMH IIENSAMH KOTOPBIX
SBJISIIOTCSI COKpAIIEHUE TeprUoa XPOHUYECKUX 3a00JIeBaHHM M YBEITHMUYEHUE MPOIOIHKUTEIBHOCTH
aKTHBHOH JKM3HU YeJIOBEKa. [ JTaBHOE — 3TO CMEIIeHUE aKIeHTa OT JICYEHUSI KOHKPETHBIX O0JIe3HeH
K HEPOMOHUTOPHHTY U HEUPOYIPABICHNIO KOTHUTUBHBIM 3/JOPOBbEM.

Buisoowi:

1) MEXIUCUIUTUIMHAPHOE U MEXBEIOMCTBEHHOE B3aWMOJICHCTBUE, TEPOHTOHEBPOIOTHYECKAS
U TepOHTOINCUXUATpUUYECKass KOMOMHHUPOBAHHAs HEWpoOBU3yanu3anus U Hehpopeabunmutanus BA,
COYeTaHWEe 3J0pPOBOro oOpa3a >KU3HHU, (PU3NYECKON aKTUBHOCTH, (YHKIIMOHAIBLHOTO THUTAHUSA,
[UPKAJUaHHBIX PUTMOB M AKTUBHOCTH «KOTHUTHUBHOTO MoO3ra» Ha margopme 4I1 memuuuHsl,
CO3/IayT MEIUKO—IKOHOMHUYECKH 0a3uc: HHIWBUIYaTbHOTO M PETHOHAIBHOTO YBEIUYCHHS
MIPOJOJIKUTEIBHOCTH )KM3HU YEIIOBEKA,

2) nMpKaJuaHHAs SMUTCHETHKA W COBPEMEHHAas XPOHOMEIWIIMHA — O3TO WHHOBAIMOHHBIC
TEXHOJIOTUH, W3YJarOIie KOMIUIEKCHOE BIUSHUE KOCMUYECKNX, OMOPU3NUECKUX, OMOIOTHIECKUX,
TeHETUYECKUX, MEAMIIMHCKUX M COIMANBHBIX IMOKaszarenel (MapkepoB, (aKTOpOB) HA OPraHU3M
YEJI0BEKa;

3) nuenecooOpa3zHo BHeApUTH B 411 MenuinMHy KOMIUIEKCHBIE ITUpKaguaHHbie Onodu3nyeckne
1 (U3NOJOTUYECKHE PEKOMEHJAMK ISl BCEX KATeTOpUid TPaKJaH IO YIPABICHUIO ITUKIAMH
«Con—06oapcTBoBanue» u «Tpyn—otasix (Work—rest cycles)y;
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4) reHeTUYECKME W DIHUICHETUYECKHE HMHHOBAlMM HEWpOAETeHEepallud KOTHUTHBHBIX
HapyLIEHUH TO3BOJIAT BHEAPUTH B KIIMHUYECKYIO MPAKTUKY Oojiee 3PpPeKTUBHBIE METONBI JICUCHUS
BO3paCT—3aBUCUMBIX KOTHUTUBHBIX PACCTPOMCTB.
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OIIEHKA OPTAHMU3AIIMU ITPOBEJEHUS MATHUTHO-PE3OHAHCHOM
TOMOI'PA®HH Y JETEHN B YCJIOBUSAX MHOT OITPO®UTILHOT' O
CTAIIMOHAPA
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EVALUATION OF THE ORGANIZATION OF MAGNETIC RESONANCE
TOMOGRAPHY IN CHILDREN UNDER THE CONDITIONS
OF A MULTIDISCIPLINARY STATIONARY
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©Alkhazishvili A., Saint Petersburg state pediatric medical University,
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Annomayus. MarHUTHO—pE30HAHCHAs ToMorpadusi Ha CErOAHALIHUN JeHb SBISAETCS OJHUM
13 Hanboee MOJIONBIX M TEPCHEKTUBHBIX METOAOB AMArHOCTUKU. C IIeNbI0 OLIEHKH OpraHU3aliu
MIPOBEJICHHUSI MAarHUTHO—PE30HAHCHOW TOMOTrpaduu B YCIOBHSX MHOTONPO(HUIBLHOTO CTalHOHAapa
ObLIa MMPOM3BEACHA OIICHKA PECYPCHOTO 00ECIIEUCHHUS OT/ICICHUS JTy9€BOM AMArHOCTHKH, N3yICHUE
ONTUMAJIbHBIX PEXKHUMOB CHEMKH M OIpPENEJICHHE PACUETHBIX HOPM BPEMEHH IPH BBITOTHEHUH
oOcnenoBanuii netreit mpu nomomu MPT. MccnenoBanue, KOTopoe mpoOBOIMIOCH Ha Oa3e OTAeNeHUs
nyueBor guarHoctuku OPI'BY JJHKIUB ®MBA Poccum B 2017 romy, mokasano, 4TO JaHHOE
OTJIeJICHUE MMEET Xopoliee pecypcHoe obecneuenne. MPT uccrienoBanus nerei, BKIIOUAET P
oreparyii, MpPOJOHKUTEIHHOCTh KOTOPHIX 3aBUCHUT OT BoO3pacTa peOeHKa, €ro CrocoOHOCTH
CIIOKOMHO JIEKATh U HE ABUTATHCSI BO BPEMsI POLEAYPHI.

Abstract. Magnetic resonance imaging is by far one of the youngest and most promising
diagnostic methods. In order to assess the organization of magnetic resonance imaging
in a multidisciplinary hospital, an assessment was made of the resource support for the separation
of radiation diagnostics, the study of optimal shooting regimes, and the determination
of the calculated time norms for the performance of examinations of children with MRI. The study,
which was conducted based on the Department of Radiation Diagnostics of the Children’s Scientific
and Clinical Center for Infectious Diseases of the Federal Medical and Biological Agency Russia
in 2017, showed that this department has good resource support. MRI study of children includes
a number of operations, the duration of which depends on the child’s age, his ability to lie still and
not move during the procedure.

Kntouesvie cnosa: ~ MarHuTHO-pe30HaHCHas  ToMorpadusi, J€TH, MHOTONPO(UILHBIN
CTaLlMOHAP, PECYPCHOE 00ECIIEYeHNE, XPOHOMETPAX.

Keywords: magnetic resonance imaging, children, multidisciplinary hospital, resource
support, timekeeping.
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Beeoenue

Hayunble pocTikeHHs] MOCIEIHUX ACCATUICTUN 00OTaTHIU MPAKTUYECKOE 3paBOOXpaHEHUE
MPUHIUINAIBHO HOBBIMHM, BBICOKOTEXHOJOTMYHBIMU METOAAMM  JIy4YE€BOM JTMAarHOCTUKH —
PEHTIeHOBCKOM kommbioTepHol ToMmorpadueit (PKT) m mMarHuTHO—pe3oHaHCHOW TOMOrpaduei
(MPT), d9TO CyYIIECTBEHHO W3MEHMJIO TEXHOJOTHIO JIeYeOHO—TMAarHOCTMYECKOrO TIpolecca u
OZHOBPEMEHHO IPUBENO K YIOPOKAHUIO TPOBOJUMBIX UCCIIC0BaHHI, HEOOOCHOBAHHOMY YBIICUEHUIO
HEKOTOPBIMM BpadamMu 3THUMH Metoaamu, mportuBonoctaBieHnio MPT u PKT TpaauinmoHHbiM
peHTreHomorndeckuM Metonam [1]. MarautHo—pe3oHaHcHass Tomorpadusi OAWH W3 HamOosee
MOJIOIIBIX M TIEPCTIEKTHUBHBIX METOOB TUarHOCTHKH. B 1946 rona nByms aMepukaHCKUMHU (DU3MKaMU
Oenukcom broxom u Oneapmom IlypcemnoMm ObUIO OTKPHITO SBJICHHE SIEPHOTO MAarHUTHOTO
pe3oHanca. /laHHOe siBJIeHHE OCHOBAaHO Ha CIIOCOOHOCTH SiA€P >KUBBIX KJIETOK IMPU MOMEIIEHUH UX
MarHuTHOE II0JI€ CO3/aBaTh AJEKTPOMATHUTHOE W3JIyYE€HUE IO BIMSHUEM OIPEACICHHBIX
pazinoYacTOTHBIX UMITYJIbCOB.

MP—tomorpadgust 1OCTaTOYHO HOBBIM METOA, HO YK€ CTall HEOThEMJIEMOM YacThIO
OonbIIMHCTBA cTanoHapoB. OpHako, Kak yka3aHo B «KoHIeNuuu pa3BUTHS 3IpaBOOXpPaHEHHUs
Poccuiickoit ®enepanuu 1o 2020 romay», CyIIeCTBYIOLIAsh B HACTOSALIEE BpPEMsl OpraHU3alys
CTalMOHapHON momomnm He Bceraa 3¢ ¢extuBHa. [loaTOMy ceromHs, B Mepuoi OCYIIECTBIIEMBIX B
30paBOOXpaHeHUU peopM, KaKk HHUKOIZA OCTPO BO3HHMKAET HEOOXOAWMOCTh paIlOHAIBHOTO
HCIIOJIb30BAaHUS PECYPCOB, IUTAHUPOBAHMS M OPTaHU3ALMK CTallMOHAPHOM MOMOILM HacelneHuto [2—4].
B cBs13u ¢ uem palroHaIbHOE HCII0JIb30BaHUE METOJIOB JIyUE€BOW JIMAarHOCTUKHU MTPUOOpETaeT ocoboe
3HauYEHHUE.

Mamepuanvt u memoovl
HccnenoBanne mpoBOAMIIOCH Ha Oase oTaencHus JiydeBod muarnoctuku ®I'BY JIHKIIMB

OMBA Poccuu B 2017 rony. C uenbro OLEHKH OpraHU3aliy MPOBEACHUS MAarHUTHO—PE30HAHCHOMN
ToMorpaduu B YCIOBUAX MHOTONPO(MUIBLHOIO CTallMOHapa ObUIa MPOU3BEIeHa OI[EHKa PECYPCHOTO
oOecrieueHusi OTJEJICHMs JIy4eBOM AMArHOCTHKHU, M3y4EHHE ONTHMAJbHBIX DPEKUMOB CHEMKH U
OTIpe/IeJICHUE PACYETHBIX HOPM BPEMEHU NPU BBHINOJIHEHWU OOCIIENOBAHUN JeTed Npu MOMOIIU
MPT nHa anmapare Philips Ingenia 1.5T. [ns HacTosmero uccienoBaHus Oblia chopMHpOBaHa
penpe3eHTaTuBHas BbIOOpKA MAIMEHTOB MO Bo3pacty. JleTw ObuM pa3OUTHI Ha ClEdyIolIHe
Bo3pacTHble Tpynmbl: 3—7 net, 89 net, 10—13 net u ot 14-17 net. OnieHKa ONTHUMANIBHBIX PEKUMOB
cbeMKH Mpu BbinoaHeHnd MPT npounsBoaunack CIUIOMIHBIM METOJIOM, ITPH MMOMOIIN KOTOPOTo ObUIO
nu3yyeHo 686 oOcienoBaHMM aeTeil pa3NuuHbBIX BO3pacToB. [l ompeneneHHsl pacueTHBIX HOPM
BpeMeHu Ha mnpoBeneHune MPT—oOcnenoBanuii MeTonoM ciydaifHOW BBIOOPKH OBLI TNPOBEAEH
XPOHOMETPaXX TMPOJOKUTEIBHOCTH TPOBENEHUS OT/AEIbHBIX KOMIIOHEHTOB 168 MarHuTHO—
pEe30HaHCHOW ToMOTpaduu, BHITIOJIHEHHBIX OT/AEJIECHUEM JIY4eBOM IUarHOCTUKH B Teduenue 2017
roja.

Pezynomameut

B cocraB otrnenenus nydeBoir muarHoctuku PI'BY JJHKOUB ®MBA Poccum BxoasT
KaOWHETHl JUIsl BBHIMIOJHEHUS PA3JIMYHBIX METOAOB JIy4eBOH TUATHOCTUKA M PaTUOU30TOIHAS
nabopatopusi. 3yueHnue pecypcHOro o0ecrieueHus OTICICHHUS MTOKa3aI0, YTO KAOMHETHI OCHAIIEHBI
CTallIOHAPHBIMU afapaTaMH: BbICOKOIOJIbHbIN MarHUTHO—pe30HaHCHbIM ToMorpad Philips Ingenia
1,5 T, 28-cpe3oBslii cripanbHblil koMbloTepHbIi ToMorpad Philips Ingenuity Elite 128.

Otnenenne nyueBoit auarHoctuku PI'BY JIHKIMb ®MBA Poccuu nposomst MPT
HCCJIETOBAHUE IO CIEAYIOUIUM JIOKAIU3AIHIM:

—TOJIOBHOM MO3T,
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—COCY/IbI IIIEH U TOJIOBHI,
—BCE OT/EIbI TO3BOHOYHHKA,
—KpPYIIHBIE CYCTaBbl, CTOIIBI U KUCTH,
—MSITKHE TKaHH,

—OpIoIIHas TIOJIOCTb,

—MaJioi Ta3 (MYy»XCKOTO U KEHCKOTO).

BricokonoabHbIN MarHUTHO—pe30oHaHCHBIN ToMorpad Philips Ingenia 1,5 T umeeT HEekoTOpBIS
JOCTOMHCTBA TaKWE€ KaK: IIOJIyYeHUE BBICOKOTO KayecTBa H300paKeHHIl BO BceX O0O0JacCTIX
IIPUMEHEHHUS, JUaMeTp TyHHeIs 10 70 cM I03BOJISET IPOBOAUTH UCCIIEI0BAHMS TIALIUEHTAM Pa3HOI0
BO3pacTa, TenociaoxeHus (momyctumbiii Bec a0 200 Kr), GU3NYECKOTO COCTOSHHUS B YCIOBHSX
HU3KOTO YpOBHSI O€CIOKOWCTBA, KOH(UIypalus KaTylIeK ONTUMHU3UPYET YKJIaJKH MalUueHTOB U
CHIDKAET BpeMs CKaHMPOBAHMS MpHU OOCIEOBAHUU HECKOJIBKHX O0JIacTel, CBETOBOE pEeILICHUE
BHYTPH TYHHEJIS U CHapy>KH MOBBIIIAET OTKPBITOCTh CUCTEMBI IS NAIIMEHTOB C KiaycTpodoodueH,
0oJiee HU3KUI YPOBEHb aKyCTHYECKOTO IIIyMa yIydInaeT KOM(pOPTHOCTh 00CIeJ0BaHUS MALMEHTA.

[Tomuocteio mudposas cucrema MPT skcnepraoro knacca Philips Ingenia 1.5T nmo3Bonser
MoNyyarb  M300paKEHHS CaMOro BBICOKOTO KauyecTBa M OTIMYAETCA  HUCKIIIOYUTEIbHON
MIPOU3BOJUTEIBHOCTEIO. OD(M(GEKTUBHO HCHOIB3YETCS JUIsl pPAaHHETO BBISBICHUS PA3JIMYHBIX
3a00JIeBaHUi B OOJIACTH HEBPOJIOTHH, OHKOJIOTHH, MATOJIOTUU MAJIOTO Ta3a, OOJE3HEW CcepaedHO—
COCYIUCTOM CHUCTEMBl. YJIy4IlIeHHbIE XapaKTepUCTUKU OOOpYIOBaHHUS CAENald MPOLEAYypY
uccienoBanus 6osee ObICTPOl M KOM(MOPTHOI: BpeMsi, KOTOPOE MAIMEHTy HEOOXOAMMO MPOBECTU
BHYTpH TOoMOrpada, CyIIeCTBEHHO COKpPAaTHJIOCh. JTO OCOOCHHO BaXXHO ISl JIETEH, MOCKOJBKY
MEAMIMHCKAsT JUarHOCTHKA YacTO BBI3BIBAET Y HUX BOJHEHHME U cTpaX. Co3aarh MaKCHMajbHO
KOM(OPTHBIE YCIIOBUS MPU MPOBEACHUNM MArHUTHO—PE30HAHCHOTO WCCIEIOBAHUS JJI MaJCHbKUX
MalUeHToB TMoMoraer TexHonorus Ambient Inbore Experience. Coueranue crnenuanbHO
MOJ00PaHHOTO MSTKOTO OCBEIICHUS, H300paKEHHUH, MY3bIKH M MHTEPAKTUBHOTO KOHTEHTA CO3AeT
YCTIOKaMBAOIIYI0 aTMOc(depy, moMorast pacciiabuThCsI.

Ha cerogusimauit nens ®I'BY HUMJAU OMBA Poccun B Cankr-IlerepOypre —
€IMHCTBEHHAs B CTpPaHE MEIULMHCKAs OpraHu3anus, Iae IeTH MOTyT cMoTpeTh 3D-Buneo, naxe
Haxonsich B TyHHene ammapara (MPT). IIpu aToM aHMMAaIMOHHBIN NEPCOHAX pPacCKa3bIBAeT, Kak
BecTH ce0s BO BpeMsl HCCIIEJOBAHUA. YHHKaJIbHAas CUCTEMa I103BOJIIET BpadaM IOJHOCTBIO
CKOHIIEHTPUPOBATHCSI HA MCCIIEOBAaHUM U HE OECIOKOMTHCS O TOM, KaK OTBJE€Yb U YCIHOKOWUTH
peOeHKa MpH MPOBEACHUH TUArHOCTUKH.

CornacHO IITaTHOMY pacHUCaHWIO B oTAeleHus jydeBod auarHoctuku OI'BY JIHKIIWB
OMFBA Poccun miist onTuMaibHOM pabOThI OT/IETICHUS TIPETYCMOTPEHBI: 3aBEAYIONINI OTACICHUEM
(Bpau—pentrenosnor) — 1,0 ZOIKHOCTB, Bpad YJIBTPAa3BYKOBOW JTUArHOCTUKH — 2,25 NOJKHOCTH,
Bpauy—peHTreHosor — 7,0 MOIDKHOCTEM, MeauuuHCcKas cectpa — 1,0 IOMMKHOCTb, pEHTTEeH—
nabopant — 6,0 mgomKHOCTEH, aaMHHHCTparop — 1,5 TODKHOCTH. YKOMILIEKTOBAHHOCTH
MIEpPCOHAJIOM OT/AeNeHus JTyueBoil nuarHoctuku B 2017 roxy cocrasmsiia 100%.

OneHka kBanu(UKAMKM Bpayeil OTAENEeHUs JTy4eBOH AMAarHOCTHKHU IOKasaja, YTO BbICIIAs
KBaJM(HUKalMOHHAs Kareropus Obi1a y 49,8% Bpaueii, Bropas KBaJu(pHUKaIlMOHHAS KaTeropus — y
16,9% peHTreHosoroB. AHajIM3 YpPOBHS KBaJU(PUKALUU PEHTIEH—I1a00paHTOB BBISBUJ, YTO
KBaJIM(DUKALIMOHHYIO KaTeropuio umenu 86,5% pabOTHUKOB, U3 HUX BbICIIAS KBAIU(UKAIIMOHHAS
kareropusi Obima y 72,4%, Bropas y 14,1%, a 13,5%% wumMenu TONBKO BBICIIIEE METUITTHCKOE
oOpa3oBaHue.

Pexum pabotrel kaOuneToB otnenenust nydeBoil nuarHoctuku JHKIIUB npenycmarpuaer
MATUYACOBOM paboumii eHb MpH IIECTUAHEBHOM paloueil Henmene. [Ins oka3aHMsl SKCTpEeHHOMH
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MEAMIIMHCKOM MMOMOIIM KaOWHETHI, BXOISIIME B COCTAaB OTIEICHHS Jy4eBOW JHArHOCTHKHU
JIHKIINB moryTt paboTaTh BHE yCTAaHOBJICHHOTO TpaduKa.

Pannsisi mocraHoBKa JAuarHo3a JaeT BO3MOXKHOCTH CBOCBPEMEHHO HAUMHATH JICUCHHE
00JIbHOTO, YTO KaK MPaBUJIO OOECHEUMBAET B MTOTe HAHMOOJBIIYIO BO3ZMOXKHOCTH JJISI TOJTYYCHHS
MOJIOKUTEJIBHOTO pe3ylibTara OT MpoBoauMoro jedeHus [5]. OpHako, B cuily psaga MPUYUH
MPOBEJICHIEC MAarHUTHO—PE30HAHCHOW TOMOTpaduu cpaszy JKe IMOCJe ero Ha3HadyeHUs HE Bcerna
BO3MOKHO. OJTHUMU U3 HauOOJee YacThIX MPHYUH SIBISIOTCS HEPABHOMEPHOCThH paclpeieicHUs
Harpy3ku wuccienoBanuii ¢ momompbio MPT B 3aBUCMMOCTH OT [HS HENENM U TPOBEICHHUE
JIOCTaTOYHO MPOIOJDKUTEIBHBIX TI0 BpeMeHn MPT uccnenoBanuii. Mzyuenue Harpy3ku Ha KaOUHET
MarHUTHO—PE30HAHCHOW TOMOTpauu IMOKa3allo, YTO B TEUCHUE HENEIH OHAa PaCIpeeseTcs
HepaBHOMepHO. Hambonblmas Harpys3ka nmpuxonuiack Ha BTOpHHUK W ueTBepr (28,1% u 24,2%
cooTBeTcTBeHHO). Hanmensiee konnuectBo MPT— uccrnenoBanuii BEINOIHAIOCH B BOCKPECEHHE U
B cy660ty (1,3% u 4,2% coorBercTBeHHO). Ha monenenpHuk npuxonuiock 11,9% uccnenoanuii,
Ha cpeny 16,8% wu na mnarauny 13,5%. Pacnpenenenue mnaunuentoB, npomenmux MPT
o0cieToBaHKE B 3aBUCHMOCTH OT JHS Henenu rpaduuecku otoopaxeno Ha Pucynke 1.
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Pucynok 1. Pacnpenenenue mamuentos, npomieanux MPT oOcienoBanue B 3aBUCUMOCTH OT JHS
Henenu (B %).

3a 2017 ron B otnenenue mydeBoil nuarHoctuku OI'BY JIHKIIMB ®MBA Poccun 6bu10
obcnenoBano 19469 mamumentoB, w3 Hux 14595 nereit (75,0%) u 4874 B3pocioro HaceleHUs
(25,0%) (Tabnuma 1).

Tabmuua 1.
KOJIMYECTBO OBCJIEJJOBAHHBIX ITALIMEHTOB B OTAEJIEHVUA JIVUYEBOM JAUATHOCTUKHA
OI'bY HUMJU ®MBA POCCHUU (ABC. (B %))

Bcezo Jlemu Bspocnvie

2017 . 19469 (100,0%) 14595 (75,0%) 4874(25,0%)

3a uccaemyemslii Toa 66110 TipoBeneHo 1723 MPT uccnenoBanuii, u3 HUX 686 Hccneq0BaHUI
obut0 chmemano netsMm, 1037 — B3pocnomy HaceneHuto (39,8% u 60,2% COOTBETCTBEHHO).
CtpyKkTypa ucCleI0BaHUM, BBIIIOJIHEHHBIX Ha OTAeNeHuH J1ydeBoi nuarHoctuku OI'BY JJTHKIWUDB
OMBA Poccuu npencrasnena B Tabnuue 2.
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Tabmuna 2.
CTPYKTVYPA I/ICCHEﬂOBAHHﬁ, BBIIIOJIHEHHBIX HA OTAEJIEHU JIVUEBOM

JTIMATHOCTUKU ®I'BY HUUJIU ®PMBA POCCHUU (ABC. (B %))

No Buo uccredosanus Jlemu Bspocnvle
1. MPT 686 (39,8) 1037 (60,2)
2. KT 268 (37,0) 457 (63,0)
3. Pentren + ®JII 3475 (67,6) 1667 (32,4)
4. Y31 10166 (96,8) 338 (3,2)
5. dubpockan — 1375 (100,0)

3aBeyIOMMM OTJICJICHUSI CHCTEMaTHyecKas Jeiajach IMPOBEpPKA KapTOYEK IMAIMEHTOB Ha
MpeAMET TPaBUJIBLHOCTH 3arlojHEHUs (He MeHee 3 pa3 B HENEI0) U BHIOOPOYHO IPOBOAMIICS
KOHTPOJIb Kau€CTBa HAllMCAHHBIX 3aKiItoueHuil (He meHee 20% OT ucciaenoBaHui).

Crennan3upoBaHHYI0 MEIUIIMHCKYIO TTOMOIIL, K KoTopoil otHocatcst MPT uccnenosanus,
rpaxJaHe IMOJydyaloT Kak OecIiaTHO, TaKk W IUIaTHO. Y OecIIaTHOW MEAMIIMHCKOM MOMOIIU
MPEUMYIIECTBEHHBIM  HCTOUHUKOM ()MHAHCHUPOBAHUS  SIBISIETCS  CPEICTBA  00SI3aT€IBLHOTO
MeauuuHckoro crpaxoBaHuss (OMC), a Takxke cpencrBa OwomkeroB [6]. YcTaHOBIEHO, UTO JUId
22,8% nanuenTtoB npoBeaeHHoe MPT ob6cnenoBanne 6pu10 OecriarabiM, aiist 77,2% OONBHBIX OHO
ObUTO MaTHBIM. PacripeneneHue manueHTOB OTHeNeHUs JydeBod nuarHoctuku OI'BY HUMJIU
®MBA Poccuu 1o uctoynukaMm (pmHaAHCHUPOBAHHUS IETAIbLHO MpeIcTaBiieHo B Tabmuie 3.

Tabmuma 3.
PACITIPEJAEJIEHUE ITALIIMEHTOB OTAEJIEHWA JIVUEBOM JANATHOCTUKHA ®I'bY HUMNJIN
OMBA POCCHU 11O UICTOYHUKAM ®UHAHCHUPOBAHUS (ABC.)

Buo uccredosanus 1 2 3 4
oMcC BMII JIMC Inamuosie
(cmayuonapno/amoy1amopHo)
MPT 356 (55/301) 42 10 1315
KT 205 (68/137) 8 6 506
PenTren 3308 (2646/662) 3 12 1819
Y3U+dubdpockan 10166 (9164/1002) 28 132 1553

Bce 3asBienHble 00BbEMBI 110 BBIOIHEHHIO UcciieqoBaHnii Ha ocHoBe OMC BBINOTHEHBI Ha
100% (356 MPT wuccnenoBanuit u 205 KT uccrnenoBanuii). YTBepkKACHHBIN IUIaH Ha OKa3aHUE
xo3pacueTHbIX ycnyr o KT—u Y3-uccnenoBanusim mpesbiieH Ha 50%, o ¢udbpockany u MPT —
Ha 20%.

CrouMOCTh pa3IMYHBIX METOIOB JYyYEBOM TMAarHOCTUKH, KOTOpOe (PMHAHCUPYETCS U3 CPEICTB
OMC wumu Oromxkera, ompexaensercs comiacHo «lIporpamme rocyqapCcTBEHHBIX TrapaHTU
0ecIUTaTHOTO OKa3aHMs TpakKAaHaM MeAMLUUHCKOM momoutu». CTOMMOCTh 3aBUCHUT OT KIMHHKO—
CTaTUCTUYECKOM I'PYIIIbI NAUEHTA, BUJIA UCCIIEOBAHUS U allaparypbl, KOTOPas UCIIOJIb3YETCS s
ero nposeneHus. B cpeqnem croumocte MPT oGcnenoBanust coctasisier 4300 py6sieit 1 HanpsMyto
3aBUCHUT OT O0JacTH, JJIsi KOTOPOH OHa MPOBOAUTCSA. BHIIbI MarHUTHO—pPE30HAHCHOW TOMOTrpaduu
Pa3JIMYHBIX JIOKAJIM3ALUN, KOTOPBIE BBIMIOJIHAET OTAeNIeHHe 1ydeBoil nuarnoctuku OI'bY HUWAU
®MFBA Poccun npencrasnens! B Tabmamuie 4.
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Tabimna 4.

MPT PA3JIMYHBIX JIOKAJIM3ALMH, BEITOJIHAEMBIE OTJIEJJEHUEM JIYUEBOM

JUATHOCTHUKHU ©I'BY HUMJU ®MBA POCCUN

Hlughp Hccneoosanue:

B03.071.01 MPT rosioBHOro Mo3ra (cTaHgapTHas)

B03.071.02 MPT ronoBHOro mMo3ra (paciumpeHHas)

B03.071.03 MPT runoduza

B03.071.04 MPT opOut

B03.071.05 MPT npuaaTouHbIX Ma3zyx HOca

B03.071.06 MP nuddysus To10BHOTO MO3Ta

B03.071.07 MP anruorpadus To10BHOTO M0O3ra (apTeprH)

B03.071.08 MP BeHorpadust TOIOBHOTO Mo3ra (BEHbBI, CHHYCHI)

B03.071.09 MPT royioBHOr0 M03ra U runodusa

B03.071.10 MPT royioBHOTO MO3ra U OpOUT

B03.071.11 MPT royioBHOTO M03ra U aHrHorpadus (apTepuu) roJIOBHOTO MO3Ta

B03.071.12 MPT romoBHOTO MO3ra U BeHOTpadus (BEHBI K CHHYCHI) TOJIOBHOTO MO3Ta

B03.071.13 MPT romnoBHOTO MO3ra, anruorpadus (aprepun) u BeHOTpadusi (BEHBI U CHHYCHI)
TOJIOBHOT'O MO3ra

B03.071.14 MP anruorpadus (aprepun) u BeHorpadus (BeHbI U CHHYCBI) TOJIOBHOT'O MO3Ta

B03.071.15 MPT ronoBHOro Mo3ra 1 LEHHOTO OTAEIa MO3BOHOYHHKA

B03.071.16 MPT romoBHOTO M0O3ra U aHTHOrpadus (apTepun) roaoBHOro Mo3ra, MPT mrefinoro otmen
MO03BOHOYHHKA

B03.071.17 MP anruorpadus 1meu 1 rojoBhl (apTepun)

B03.071.18 MPT mrefiHoro ot/ienna MO3BOHOYHUKA W aHTHOTpadus (apTepun) men

B03.071.19 MPT mieliHoro oT/AE1a HO3BOHOYHUKA

B03.071.20 MPT rpyaHoro otaena mo3BOHOYHUKA

B03.071.21 MPT mosicHUYHO—KPECTIIOBOT'O OT/IeJa T03BOHOYHUKA

B03.071.22 MPT nByx (psitoM pacroioXeHHbIX) OTAETIOB I03BOHOYHHUKA

B03.071.23 MPT Ttpex oT/1enoB MO3BOHOYHUKA

B03.071.24 MPT kpaHHOBEepTEOPAIBHOTO Mepexo ia

B03.071.25 MPT rosoBHOTO MO3Ta U KpaHHO—BEPTEOPATHLHOTO TIEPEex0/1a

B03.071.26 MPT xpaHnOBepTEOpANTBHOTO MEPEX0/1a U MIEHHOTO OT/eNIa T0O3BOHOYHNKA

B03.071.27 MPT royoBHOTO MO3ra, KpaHHOBEPTEOPATHHOTO TIEPEX0/1a U MIEHHOTO OT/IeNa
MO3BOHOYHHKA

B03.071.28 MPT mosicHUIHO—KPECTIIOBOTO OT/eJa TO3BOHOYHUKA U KOIMYUKA

B03.071.29 MPT kpecTIIoBO—TIOAB3IOIIHBIX COWICHEHUN

B03.071.30 MPT xoneHHOTO CycTaBa

B03.071.31 MPT royieHOCTOITHOTO CycTaBa

B03.071.32 MPT mnedeBoro cycraBa

B03.071.33 MPT noxTeBOTO CycTaBa

B03.071.34 MPT inry4gesarnscTHOTO CycTaBa

B03.071.35 MPT cronsl

B03.071.36 MPT kuctu

B03.071.37 MPT Tazo00eapeHHBIX CyCTaBOB (7IBa CyCTaBa)

B03.071.38 MPT BUCOYHO—HMKHEUEMIOCTHBIX CYCTaBOB ([Ba CycTaBa) ¢ (PyHKIMOHAJIBHBIMH IPOOaMu

B03.071.39 MPT wmsrkux TkaHei (0jHa 0071acTh)

B03.071.42 MP xomanruorpadus

B03.071.43 MPT opraHoB OpIONIHO# NOJOCTH, 3a0PIOIUHHOTO POocTpaHcTBa U MP xonanruorpadust

B03.071.46 MPT opranoB Majoro Tasa
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C menpro onpeneneHus pacCueTHEIX HOPM BpeMeHH Ha npoBeaenre MPT neteit Obut mpoBeneH
XPOHOMETPaX MPOJOKUTEITLHOCTH TPOBEACHUS OTACNbHBIX KoMmoHeHTOB MPT wuccrienoBanus.
Cpenu neteii, KOTOpPbIC BOILIM B CTATUCTHYECKYIO COBOKYITHOCTH, B Bo3pacte 3—7 ser O0buio 9,1%
nereit, 89 ner — 42,6%, 10-13 netr — 35,5% u ot 14—17 ner — 12,8%.

[IpoBeneHHBIT XPOHOMETPAXK IMOKA3aI, YTO B CPEIHEM Ha CHATHE HA3HAYECHUM W3 MEIUIIMHCKON
JIOKyMEHTAIIMH, KOHTPOJIb HAJIMYKsl MH(OPMHUPOBAHHOTO COMIACHS POIUTENCH WK AeTell B Bo3pacte 1417
JIET ¥ BHECEHHE JJAHHBIX PEeOCHKA B KOMITBIOTEp ObLIO 3aTpadeHo 4,94+0,2 MUHYTHL. XPOHOMETPaXK HE BBISBUIT
3aBUCUMOCTH TPOJIOJDKUTENIHOCTH BBIIEHEPEUNCICHHBIX KOMIIOHEHTOB OT BO3pacTa MalMeHTa U BUjA
WCCIIEZIOBaHMS.

OueHka BpeMeHH, TIOTPa4eHHOIO Ha pa3/IeBaHuE U OJICBAHUE ALMEHTA, 0KA3a1a, YTO B CPEAHEM OHO
coctaBisuio 1,1+0,5 munyr. Ha meponpusitus, CBSI3aHHbIE C YKIJIAJIKOM, 3aKPEIJIEHUEM M OTKPEIUIEHUEM
(DMKCHPYIOIIMX YCTPOMCTB B cpemHeM Obuio 3arpadeHo 9,4+0,6 munyT. HemocpencTBeHHOE BBITOIHEHHE
MPT cpemnem 3anuManio 32,7+1,5 MHUHYT, OIHaKO Ha BpeMsl €ro MPOBEJCHUS CYIIECTBEHHOE BIMSHHE
okasbBal Bun wucchenoBaHusi (1540 munHyt). Bpems mnpoBeneHusi OTAenbHbIX cocTapistonmx MPT
WCCIICNIOBAHUIM JieTeld rpuBeieHo B Tabmuiie S.

Tabnuna 5.
BPEMA ITPOBEJAEHMA OTAEJIBHBIX KOMIIOHEHTOB MPT
UCCJIEJIOBAHUM JETEW, (Mun)
Bpems
Cocmasnaowue MPT pebenka npogedeHus
(Mur)

CHsITHE Ha3HAUCHUH U3 MEJUITMHCKOM TOKyMEHTAIMH, KOHTPOJIb HATHYHS 5
UHGOPMHUPOBAHHOTO COTJIACHS], BHECEHUE JaHHBIX MALEHTAa B KOMIIBIOTED
PazneBanue u ogeBaHue manyeHTa 1
VYxnanaka, pukcanus pedeHKa, 3aKperyieHne U OTKpeTUieHNe (PUKCHPYIOINX YCTPOWCTB 9
[ToAroToBKa aHECTE3UOIOTUIECKOTO 000pyI0BaHusI (MIPU HEOOXOJMMOCTH ) 20
BrImtonHeHue ucciie0BaHus 33

B nenom o6cnenoBanue pedenka npu nomommu MPT B cpeanem 3anumano okono 48 MUHYT, B
TOM CcIy4ae, €CIIM HE BO3HHUKAI0 HEOOXOAUMOCTH B TOATOTOBKE aHECTE3MOJIOTHMYECKOTO
000opyIOBaHUS.

Buisoowi:

1. Otnenenne jydeBoM JuarHocTuku «dDenepasbHOrO TrOCyAapCTBEHHOTO  OIOIKETHOTO
yupexieHne «Jlerckoro HayyHO—KJIMHUYECKOTO LEHTPa NH(PEKIIMOHHBIX Oose3Hel» denepanbHOro
Meanko—Oouonornyeckoro arenrctsa (HUMAU ®MBA Poccun) umeer 100% yKOMITIEKTOBAHHOCTh
KBAJIM(UIIMPOBAHHBIMH Ka/IpaMH U XOPOILIEe PECYPCHOE OOeCIeUeHHE.

2. MPT uccnenoBanusi JeTeid, BKIFOYAET PsiJT OMEPAIHid, MPOIOIKUTETHHOCTh KOTOPBIX 3aBUCUT OT
BO3pacTa pedeHKa U OT €ro CIIOCOOHOCTH CIIOKOWHO JIeXkaTh U HE JBUTAThCS BO BpPeMs MPOLENYpHI,
O/THAKO HE KaXIbIi peOCHOK CMOXET Jiexkarh B Tomorpade abcomoTHo HernoaBikHO (15-40 muHyT B
3aBUCUMOCTH OT BHjia MPT).

Cnucok numepamypeol:
1. IManynuesa K. K. Hayynoe oGocHOBaHHE MeIMKO-OPTaHU3AIMOHHBIX MEPONPUATHH IO

COBEPIICHCTBOBAHUIO OPTraHU3alMA PEHTICHOJIOTHYECKOTO OOCIICZIOBaHUS JIeTed B YCIIOBUAX
MHOTOITPOMIBHOTO cTalMoHapa: aBToped. aucc. ... kaua. mea. Hayk. CII., 2017, 26 c.
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2. bepeskuna E. H., Kupunenko B. B. Omenka kampoBoro oOecredeHUs KIMHHYECKON
O0JIbHUIIBI METUIIMHCKOTO By3a // JleTckas meauunna Ceepo-3anazna. 2018. T. 7. Nel. C. 41.

3. lymxanoBa B. H., Mouceesa K. E. Camoo1ieHka 3710pOBbs MOAPOCTKAMHU, OOYJAIOLTMHUCS
B TexHWKyme // DyHmaMeHTanbHas Hayka M KiIMHUYecKas MmeauiuHa Abstract Book of 19th
International Medical Biological Conference of Young Researchers. 2016. C. 390-391.

4. 1OpreB B. K., 3acnmasckuit JI. B., Mouceea K. E. Meronuka pacuera u aHanusza
MoKasarelsei 1esTeNIbHOCTH yupexaeHuit 3apasooxpanenus. CI16.: CIIGITIMA, 2009. 44 c.

5. ®ypner U. B., Mouceea K. E., AnekceeBa A. B. Hekoropsie pe3ynbTaTbl OLICHKH
JOCTYITHOCTH MeauIinHCcKo# oMoty // Tepputopus maHoBaruii. 2017. Nel0 (14). C. 132-138.
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MORBIDITY OF ADOLESCENT POPULATION IN RURAL LOCATION

©Moiseeva K., M.D., Saint-Petersburg state pediatric medical University,
St. Petersburg, Russia, karina-moiseeva@yandex.ru
©Sobolev 1., Saint-Petersburg state pediatric medical University,
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Aunnomayus. Ha cocrossHUE 310pOBbsI JETCKOTO, B TOM YHCJE, HMOAPOCTKOBOIO HACEJIECHHUS
OKa3bIBaeT BIUSHHUE 3HAYMTEIbHOE KOJIMYECTBO HEOJIAronpHsTHBIX (PakTOpOB, KOTOpPHIE CO3/AAIOT
PHCK Ul HOPMAJIbHOTO Pa3BUTHS OynyIIero MoKOJEHHUs! U BeIyT K pOCTY YPOBHS 3a00J€Ba€MOCTH
B Poccuiickoit ®@enepannu. C 1eIbp0 OLIEHKH 3a00JI€BAEMOCTH IO 00paIIaeMOCTH B MEIUILIMHCKHE
OpraHu3alyy, OKa3bIBAIOIIME aMOYJIaTOPHYIO TOMOIIb TOAPOCTKOBOMY HacesjeHuto 15-17 ner,
MIPOXKUBAIOIIEMY B CEIbCKOM MECTHOCTH, ObUIa NMPOBEJEHA BBIKONMMPOBKA cBeACHUM (Gopmbl Nel2
«CBenenus o yucie 3a00JeBaHUM, 3aperUCTPUPOBAHHBIX Y MAllMEHTOB, MIPOXKUBAIOIIUX B paiioHe
oOCTy>KMBaHUSI MEIUIIMHCKON opraHuzanuuy. MccnenoBanue nokasano, 4to B 1esnom B 2015-2017
rozibl HabnoAancs pocT 3a00JIeBaéMOCTH MOIPOCTKOBOIO HacelieHus. B cTpykType mepBUYHOHN U
ob1eit 3a00J1€BaeMOCTH TIEPBOE MECTO CO 3HAYUTENBbHBIM OTPBIBOM Y MOApPOCTKOB 15-17 et
3aHUMaJIi OOJIE3HU OPTaHOB JIBIXaHMUs, A0 KOTOPBIX MOCTENEeHHO cHIKanack oT 2015 k 2017 rony.
OTO COOTBETCTBYET OOIIEPOCCUIMCKON TEHAEHLMH, OJHAKO YIACJIbHBIA Bec 3a00J]eBaHMI OpPraHoB
JbIXaHUs y MoapocTkoB, npukperieHHbXx K ['bY3 JIO «Tokcosckast Pby Bbllle, ueM B cpeaHem
o Poccun.

Abstract. The health of children, including adolescents, is affected by a significant number
of adverse factors that pose a risk to the normal development of the future generation and lead
to an increase in the incidence rate in the Russian Federation. For assessing the morbidity rate
on request, medical organizations that provide outpatient care to adolescents aged 15-17 living
in rural areas have copied the form no. 12 “Information on the number of diseases registered
with patients living in the area of care for the medical organization”. The study showed that
in general in 2015-2017 there was an increase in the incidence the adolescent population.
In the structure of primary and general morbidity, respiratory diseases, the share of which gradually
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decreased from 2015 to 2017, occupied the first place with a significant gap in adolescents aged 15—
17. This corresponds to the all-Russian trend; however, the specific gravity of respiratory diseases
in adolescents attached to the Leningrad Regional Clinical Hospital “Toksovskaya” is higher than
the Russian average.

Knioueswvie cnosa: mnepBuuHas 3a0ojeBaeMoCTb, 0OmmIas 3a001eBaeMOCTb, CTPYKTypa
3200J1€Ba€MOCTH, TOPOCTKOBBIA BO3PACT, CEIbCKAst MECTHOCTb.

Keywords: primary morbidity, overall morbidity, morbidity structure, adolescence, rural areas.

Beeoenue

OxpaHa 370pOBbsI TPAXKIaH MPEACTABISAET COOON CUCTEMY Mep, OCYIIECTBIISIEMbIX OpraHaMu
rOCyIapCTBEHHOW BJIACTH, MECTHOTO CaMOYIpPAaBJIEHUS, OpPraHU3ALUSIMH, JOJDKHOCTHBIMU JIMIIAMH,
CaMMMHU TpaXJaHaMH B LeIIX MNpO(QUIAKTUKA 3a00JIEBaHHM, COXpaHEHHS U YKpEIUICHUs
(GU3NIECKOTO M TICHUXMYECKOTO 3JI0POBbSI KaXJIOTO 4YeNOBEKa, MOAJCPXKAHHUS €ro IOJrojeTHEeH
aKTUBHOM XU3HU, MPENOCTaBICHUs eMy MeAunuHckoi momomu (1). Peanusauus mep mo oxpane
3I0POBBS TpakaH Oa3upyeTcs Ha JEHCTBYIOIIEH cUcTeMe 3akoHoaarenbcTBa [1]. DenepanbHbIM
3akoHOM OT 21 Hos0ps 2011 roma Ne323-®d3 «0OO0 ocHOBax OXpaHbl 30pOBbSl TpaXKIaH B
Pocculickont @enepannn» 3aKperuieH NMPUOPUTET OXPaHbI 340pOBbs Jaerel. [ocynapcTBo npusHaer
OXpaHy 3JI0pOBbs JE€Tei KaK OJHO M3 BOXHEUIINX U HEOOXOAUMBIX YCIOBUH MX (DU3UYECKOTO U
MICUXHYECKOTO Pa3BUTHSI.

Ha cocrosiHue 310poBbsS NE€TCKOrO, B TOM YHUCIE, IOAPOCTKOBOIO HACEJIEHUS OKa3bIBAET
BIMSIHAE 3HAYUTEIHHOE KOJIMYECTBO HEOIAronpHATHBIX (aKTOPOB, KOTOPBIE CO3MAIOT PHUCK IS
HOPMAJIbHOTO pa3BUTHs OYIyIIEro IOKOJEHHs W BEAYyT K POCTY YpPOBHSA 3a00J€Ba€MOCTH B
Poccuiickoit @eneparuu [2]. 3a mocneaHne ASCITUICTUS YUCIO 30POBBIX JETEH U MOIPOCTKOB, a
TaK)Ke MMEIOIUX TOJIbKO (DYHKIIMOHAJIbHBIE OTKJIOHEHHUS B CTPAHE 3HAYUTEIIFHO YMEHBIIMIOCH, a
KOJINYECTBO XPOHUUECKU OOJIBHBIX — PE3KO BO3POCIIO.

C uenbro u3ydeHus 3a00JI€Ba€MOCTH BCEMH MEIUIMHCKUMU OPTaHU3aIMsIMH, OKa3bIBAIOLINE
MEIUIUHCKYIO TOMOIIb B aMOYJIaTOPHBIX YCIOBHSX, 3aloiHsETCs rogoBas (opma ¢eaepaabHOTo
crarucTudeckoro  HaOmomeHuss  gopma  Nel2  «Cemenus o0  umcie  3a00yeBaHUM,
3apETUCTPUPOBAHHBIX Y TMAlMEHTOB, MPOKUBAIOIINX B palloHE OOCTY)KMBAaHUS MEIUITMHCKON
opraHuzanumn». 3ab0JIeBaeMOCTh MO JIAaHHBIM OO0paIlaeMOCTH BKJIIOYAeT OOINYI0 M MEPBUYHYIO
3200J1€Ba€MOCTb.

O6mrast 3a0071€Ba€MOCTh, OHA K€ PACIPOCTPAHEHHOCTh WM OOJE3HEHHOCTh, MPEICTABISET
co00if COBOKYMHOCTb NIEPBMYHBIX B OTYETHOM TOAYy CiIy4yaeB oOOpalleHWil HaceleHus 3a
MEIUIMHCKOM IOMOIIBIO 0 TOBONY 3a00JeBaHMM, BBISBICHHBIX KaK B OTYETHOM, TaKk M B
npensiaymuye roasl. ITog nepBuyHOM 3a007€Ba€MOCTbIO TOHUMAIOT COBOKYIHOCTh HOBBIX, HUIJIE
paHee He YUYTEHHBIX U BIEPBbIC B OTYETHOM TOJly 3apETUCTPUPOBAHHBIX IIPU OOPAIICHUN HACEICHUS
3a MEIMIIMHCKOW TTOMOIIBIO CITydaeB 3a0oieBanuii [3].

Llenbto uccrenoBaHus sBUJAch OIEHKA 3a00J€Ba€MOCTH IMOAPOCTKOBOrO HaceneHus 15-17
JIeT, IPO’KUBAIOIIIETO B CEIbCKOM MECTHOCTH.

Mamepuanvt u memoovl
C mnomompio «KapThl BBIKOMUPOBKH U3  (efepaabHOW CTaTUCTHYECKOW OTYETHOCTH

«CBeneHus o uucie 3a00NeBaHU, 3apeTUCTPUPOBAHHBIX y MAIMEHTOB, MPOXHUBAIOIIUX B palioHE
oOCITy)KUBaHHST MEIUITMHCKOW opraHm3anuu» Gopma Nel2 mpowusBezeHa OleHKA 3a00JIEBAEMOCTH
o o0panaeMocT moaApocTkoB 1517 mer.

bazoii Hacrosimero wuccinenoBaHUs ObUIa TOCYJAPCTBEHHOE OIOMKETHOE yUpexIAeHUE
3npaBooxpaHeHus: Jlenunrpaackoir obmactu «TokcoBckas paionHas OonpHuna» (I'BY3 JIO
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«TokcoBckas paitonHast 6onpHUIAY). [Togpasnenennss TOKCOBCKON OOTBHUITBI pacroaralTcs Ha
3HAYUTENBHOW TeppuTopun BceBoMOXKCKOro paiioHa W OOCTY)KHMBAIOT HACEICHHUE BOCHMU
noceneHuil. Kpome cranuoHapa M OTAENEHHMS CKOPOM MEAMIIMHCKOM IOMOIIM OKAa3bIBAETCS
MOMOIIb B TPeX MOJUKIMHHKAX, BOCBMHU aMOyIaTOpUsixX U MATH (eNbIIIepPCKUX —aKyIIePCKUX
nyHKTax. ExkeTHEBHO K BpayaM M MEIUIIMHCKHM cecTpaM npuxondart cBeime 2500 denoBek, Oonee
100 uenoBexk KaxIplii JeHb oOpamiaroTcs B NPUEMHOE OTAEJIEHUE CTaluoHapa Ha
TFOCHUTAIM3ALMIO U JUI OKa3aHHUs HEOTIOXKHOM moMolu. bpuraasl CKOpod MEIULMHCKON
MTOMOIIY BBIE3KAIOT IO SKCTPEHHBIM BbI30BaM /10 120 pa3 B CyTKH.

Ha Ttepputopun o6cinyxuBaHus OONbHUIIBI HaxoauTcs 63 HACENEHHBIX IMyHKTa C
YUCJIEHHOCTBIO MpUKperieHHoro HaceneHus 106165 yenoBek mo ganHbiM Ha 1 suBaps 2018
roga. OHaKo, HA TEPPUTOPHUH OOCITYX)UBaHUS KUBYT okoio 150 000 xuteneil, a B BECCHHE—
JIETHUH MEePUOJ] YUCIIO MPOKUBAIOIINX YBEITUYUBAETCS MIOYTH BABOE 33 CUET OTJbIXAIOIIHX.

B kauectBe anmmaparHoro obecrnedyeHus: UCMOJIb30BAIUCh pabodyre CTaHIUU (KOMIIBIOTEPHI)
¢ mporeccopom kiacca Intel Core 2 Duo. [lns craructuueckoid oOpabOTKM H aHAIM3a
MOJIyYEHHBIX Pe3ynbTaToB MpuMeHsIuchk naketsl Microsoft Office 2010 u STATISTICA 5.0.

Pezynomameut
[Mopspox npukpermenus rpaxaad k ['BY3 JIO «Tokcosckast Pb» cocraBieH B cOOTBETCTBUU

co cratbeil 21 (BpIOOp Bpaua M MenuUMHCKONW opranuzanuu) ®enepansHoro 3akona Ne323-d3 or
21.11.2011 «O6 ocHoBax oxpaHbI 310pPOBbs IpakaaH B Poccuiickoit deneparuny, denepaabHOTO
3akona Ne326-D3 ot 29.11.2010 «O06 00s3aTenbHOM METUIIMHCKOM CTpaxoBaHuWu B Poccuiickoii
®denepaunn», NpuKazoM MHHHCTEPCTBA 3/IpaBOOXpPAaHEHMs] U coluabHOro pa3Butus Ne406-H ot
26.04.2012 «O0 yTBepkACHUU TOPSIKa BbHIOOpA TPaKIAHMHOM MEIUIMHCKOW OpraHU3alud Mpu
OKa3aHUU €My MEIUIIMHCKOW TOMOIIM B paMKax MpOrpaMMbl TOCYIapCTBEHHBIX TapaHTU
OeCILIaTHOTO OKa3aHMsI IPAKIAHAM MEIUIIMHCKON TTIOMOIIIN .

JInst momydeHuss NEpPBUYHOM MEIMKO—CAaHUTAPHOW IIOMOINM TpaXJaHUHE, B TOM YHCIE
noapoctku 15—17 net, BBIOMpaloT MEAUIIMHCKYIO OPraHU3allnIo, KaK MPaBUIIO 110 TEPPUTOPHATBHO—
Y4aCTKOBOMY IMPHUHIIUITY, HO HE Yallle YeM OAMH pa3 B ToJ (32 UCKIIOYEHHUEM CIy4aeB U3MEHEHUs
MeCTa KUTEIbCTBA WU MECTa MPeObIBaHMS TPaKTaHIHA).

YucneHHOCTh NPUKPEIUVIEHHOTo MoAapocTkoBoro Hacenenuss 15-17 nmer x I'BY3 JIO
«TokcoBckast Pb» B 2015 roay cocraBuiio 3338 uenosek, B 2016 rony — 5155 u B 2017 rogy —
2815. Jlunamuka yucieHHOCTU JeTckoro Hacenenus 0—17 ner m moapoctkoB 15—17 ner B 2015—
2017 ronax npeacrasieHa Ha Pucynke 1.

25000
20000 20056
16278

15000 14105
10000
5000

. 3338 5155 2815

2015 2016 2017

Hetn 0-17 et IMogpoctku 15-17 et

Pucynok 1. J/Innamuka uncineHHOCTH JeTckoro HaceneHus: 0—17 ner u mogpoctkos 15-17 ner B 2015—
2017 rr. (abc.).
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Orenka o01ieit 3a0oeBaeMoCTH MOAPOCTKOB 15—17 met mokasaina, 4to B 2015 romy ona Obuta
1194,7%o, B 2016 rogy — 940,1%0, B 2017 romy — 1352,4%0. Jlunamuka ob1iel 3a0oneBaeMOCTH
nogpoctkoB 15—17 ner B 2015-2017 ronel npeacrasneHa Ha Pucynke 2.

1500 13524
1194,7
1000 940,1
) i
0
2015 2016 2017 rog

Pucynok 2. O6mas 3a6oieBaeMocTsh moaApocTkoB 15—17 xet B 2015-2017 rr. (B %o).

[TepBuuHoit 3a00meBaeMocTh moAPOoCcTKOB 15—17 net B 2015 romy Obuia 852,1%o, B 2016 rogy
— 759,1%0, B 2017 roxy — 838,0%0. I'padmuecku nepBuyHas 3a0071eBa€MOCTh MOAPOCTKOB 15—17
net B 2015-2017 romax oroOpakeHa Ha Pucynke 3.
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Pucynok 3. IlepBuynas 3aboneBaeMocts moaApocTKoB 15—17 et B 2015-2017 rr. (B %0).

B crpykrype obmieit 3aboneBaemocTu moapocTkoB 15—17 ner B 2015 rogy mepBoe mecto
MPUHAJUIeKATIO OOJIE3HSM OpPraHOB JAbIXaHUs, uTO cocTtaBmio — 60,2% ot Bcex 3aboneBaHUi,
BTOPOE PA3EIMIN MEX1y co00il OoJie3HH IMa3a M ero NpUIAaTOYHOro ammnapara U OoJe3HH yxa u
COCLIEBUIHOTO OTpocTKa (1Mo 5,9%), TpeTbe MecTo MNpHUHAIJIEKaNo TpaBMaM OTPABICHUAM U
HEKOTOPBIM IPYTUM IOCJIEICTBUSAM BO3/IEUCTBUS BHEITHUX IpUunuH — 4,9%.

B 2016 rony Takxke B cTpykType oOuieii 3a00/1eBaéMOCTH Ha IIEPBOM MecCTe ObLIM O0JIe3HU
OpPraHOB JIbIXaHMs, yAETIbHBINH BeC KOTOpbIX cocTaBui 60,6%, Ha BTOpOM — OOJI€3HHU IVIa3a M €ro
pUIaTOYHOro annapara — 6,3%, Ha TpeTbeM — 0O0JIe3HH yXa M COCLIEBUIHOTO OTpocTka — 5,1%.

B 2017 rony Ha nepBoM MecTe B CTPYKType o01eit 3a001eBaeMOCTH NoAPOCTKOB 15—17 ner
CHOBA OBLITH OOJIE3HH OPTaHOB JIBIXaHMS, HO UX YAENbHBIN Bec cHu3mICA 110 50,7%. Bropoe mecTo B
2017 romy mpuHayIe)kano OOJE3HIM I71a3a U €ro MPHUIaToOYHOoTro anmapara — 9,2%, a TpeTbe MecTo
60J1e3HAM MOYernosioBoit cucteMbl — 5,3%. CTpykTypa o61eit 3a601eBaeMoCTH OAPOCTKOB 15—17
JIeT 10 OTAENbHBIM Ki1accaM 3a0oneBaHui npezcTasieHa B Tabnuue 1.

B cTpykType nepBuuHOil 3a0051€BaeéMOCTH OAPOCTKOB 15—17 neT, Kak U B CTPYKType oO1ieit
3aboneBaemoctu, B 2015 rogy nmepBoe Mecto OblIO y O0je3HEH OpraHoB JbIXaHMs, YAEJIbHBIN Bec
KOTOpBIX cocTaBuil 65,3%, BTOpoe MECTO MPHHAJIEKAJIO TpaBMaM OTPABICHUSM U HEKOTOPBIM
JPYTUM TIOCJIEACTBUSAM BO3/I€HCTBUS BHEIIHUX MpUUUH — 15,4%, TpeTbe MecTo — OO0JIe3HAM yXa U
COCIIEBUTHOTO OTpocTKa — 4,8%.
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Tabmuna 1.
CTPYKTVYPA OBIIEN 3ABOJIEBAEMOCTH
IMOAPOCTKOB 15-17 JIET B 2015-2017 rr. (B %)
Knacc 3abonesanus Tloopocmku 15—17 nem
2015 2016 2017

HekoTopsie HHPEKIIMOHHBIC U Hapa3uTapHble 00JC3HU 1,0 1,3 2,9
HoBoo6pazoBanus 0,3 0,5 01
Bonesnu kpoBU 1 KPOBETBOPHBIX OPTaHOB M OT/AEIbHBIE HAPYIIECHHUS, 0,4 0,4 1,2
BOBJICKAIOIINE HMMYHHBIH MEXaHU3M
Bose3nu sHAOKPHUHHON CHCTEMBI, PACCTPONCTRA MUTAHHS U 2,2 2,1 47
HapyIleHHus: 0OMEHa BEIECTB
TlcnxmuecKkne paccTpoHCTBA M PACCTPONHCTBA TIOBEICHHUS 1.8 01 01
Bosne3HH HepBHOH CHCTEMBI 4,1 3,3 3,7
Bose3Hu T1a3a M €ro nprIaToYHOTOo almapara 5,9 6,3 9,2
Bomne3HH yXa U COCLEBHIHOIO OTPOCTKA 59 51 4,9
Bone3Hu chucTeMBbI KPOBOOOPAILEHHUS 0,7 0,7 0,7
Bosie3nu opraHoB JbIXaHust 60,2 60,6 30,7
Bosie3HH OpraHoB MUIIEBAPEHHS 4,4 4,2 4,5
Bboiie3nu KoXH U MOJKOKHON KJIETYaTKU 2,8 2,9 4,0
BoJe3H1 KOCTHO—MBIIIEYHO CHCTEMBI M COEIMHUTENbHOM TKAaHH 2,1 2,1 2,8
BoJe3H1 MOYENOI0BOH CHCTEMBI 2,2 2,6 5,3
Bpoxnennpie anHomManmu (IIOPOKH pa3BUTHA), edOpMaIiH U 0,4 0,3 0,3
XPOMOCOMHBIE HAPYLIEHUS
TpaBMbl, OTpaBICHUS U HEKOTOPBIE Ap. MTOCTEICTBHS BO3ICHCTBUS 4,9 3,7 3,6
BHCIITHUX IPUYUH
[Ipouwne 0,7 0,8 0,8

B 2016 romy Takxke B CTPYKType NEpBUYHON 3a00JIeBa€MOCTH Ha IIEPBOM MecCTe ObLIU
00JIe3HN OpraHoB JbIXaHUs — 76,5%, Ha BTOPOM — OOJIE3HH yXa U COCIIEBUJHOTO OTPOCTKA —
6,0%, Ha TpeTbeM — O0JIE3HU IV1a3a M ero npuaaroyHoro anmnapara — 4,2%.

B 2017 roxny, kak ¥ B IpeJbIIyIIHe IO/bl, Ha IEPBOM MecTe ObUIM OO0JIE3HH OPTaHOB JIbIXaHMUS,
yAeNbHBII Bec KOTOpbIX ObLT1 71,7%, BTOpOE€ MECTO MpHUHAAJIEXKAIO TpaBMaM OTPABICHUSM U
HEKOTOPBIM JAPYTUM IOCIEICTBUSAM BO3AEHCTBUSA BHEUTHUX NpUYUH — 6,3%, a TpeTbe MecTo ObLIO0
y Oone3Hell yxa W cocueBuaHoro orpoctka — 4,1%. CTpykTypa mnepBUYHOM 3a0o0jeBaeMOCTH
noapocTkoB 15—17 net npusenena B Tabmuiie 2.

Tabmnuua 2.
CTPYKTYPA INIEPBUYHOI 3ABOJIEBAEMOCTU
MMOJPOCTKOB 15-17 JIET B 2015-2017 rr. (B %)
Knacc 3abonesanus THoopocmxu 15—17 nem
2015 2016 2017
1 2 3 4

Hexoropsie nHMEKITMOHHBIE U TTApa3UTapHbIC OOJIE3HU 1,0 0,9 2,0
HoBoo6pasoBanus 01 04 0,2
Boye3aHn KpoBH ¥ KPOBETBOPHBIX OpPraHOB W  OTJIENIbHBIC 0,3 0,3 0,3
HapYIIEHNs, BOBJIEKAIONIHNE HMMYHHBIH MEXaHH3M

bone3nu 5SHIOKPUHHOM CHCTEMBI, PACCTPOMCTBAa MHUTAHUS U 0,8 0,6 1,9

HapylIeHus oOMeHa BEIIECTB
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Oxonuanue Ta0omuisr 2.

1 2 3 4
I[lcuxuuecKkue paccTPOUCTBA M PACCTPOHCTBA TIOBENEHHUS — — —
boiiesnn HepBHOU CHCTEMBI 0,9 11 0,9
Bose3Hy T1a3a M €ro mprIaToYHOTO almapara 2,8 4,2 1.8
Bose3Hn yXa U COCLEBUIHOTO OTPOCTKA 4,8 6,0 4,1
BomnesHH cHCTEMBI KPOBOOOD. 0,2 01 0,4
Bose3nu opraHoB JbIXaHust 65,3 76,5 71,7
Bosne3Hu OpraHoB MUIIEBAPEHHs 2,8 1,7 1.8
BomnesHH KOKH U TOIKOKHOMN KIIeTYaTKH 2,1 3,4 3,2
BoJe3H1 KOCTHO—MBIIIEYHOH CHCTEMBI M COEIMHUTENbHOM TKAaHH 12 0,9 2,0
Bose3H1 MOYENOI0BOi CHCTEMBI 16 1,4 2,7
Bpoxxaennpie aHomaiuu (IIOPOKH pa3BUTHSA), AehopMmanuud U 0,1 0,1 0,1
XPOMOCOMHBIE HAPYLIEHHS
TpaBMbl  OTpaBi€HHS M  HEKOTOpPbIE Jp. IOCIEACTBHS 154 2,0 6,3
BO3/IEHCTBHS BHEIIHUX IPUUUH
[Ipouwne 0,6 0,4 0,6

O6mas 3aboneBaeMocTh MOAPOCTKOB 15—17 net, npukperuienHubix k I'BY3 JIO «TokcoBckas
PBb», B cpaBaennu ¢ Poccuiickoit denepanueit B 2015-2017 rogsr Hmke Ha 47,9%, 58,2% u 40,1%
cootBercTBeHHO (Tadmuma 3).

Tabmuua 3.
CPABHUTEJILHA I OLIEHKA OBILEN 3ABOJIEBAEMOCTU

[NOAPOCTKOB 15-17 JIET B 2015-2017 rr. (B %0)
Togwr Hoapoctku 15—-17 ner

P® Tokcosckas Pb Jvrnamuka
2015 rox 22947 11947 —47,9%
2016 rox 2247,3 940,1 —58,2%
2017 ron 2256,3 1352,4 -40,1%

[lepBuunas 3a0osneBaeMoCTh NOAPOCTKOB 15—17 net B cpaBHeHuu ¢ Poccuiickoit denepanumeit
ke B 2015 roxy Ha 40,5%, B 2016 rony — Ha 44,7%, B 2017 rony — Ha 38,9% (Tabnuma 4).

. Tabmura 4.
CPABHUTEJIBHA S OHEHKA ITEPBMYHOU 3ABOJIEBAEMOCTHU
INOJAPOCTKOB 15-17 JIET B 2015-2017 rr. (B %0)
Tonsr [ompoctku 15-17 ner
PD Tokcosckast Pb JrHamuka

2015 rox 1431,1 852,1 —40,5%
2016 rox 1373,8 759,1 —44,7%
2017 rox 1371,8 838,0 —38,9%

CpaBHHTENBbHAST OIEHKAa MEPBUYHON M 00IIei 3a0oneBaeMocTd MOApocTkoB B 2015-2017
rojpl MoKa3aja, 9YTO YPOBEHb 3a00JIEBAEMOCTH HUXE, 4YeM B cpenHeM mo Poccum Ha 38,9-58,2%,
YTO CKOpPEE BCErO CBS3aHO C HU3KOW OOpamaeMoCTh HACeIeHHs IMOJPOCTKOBOTO BO3PAcCThl B
MEAWIIMHCKUE OpraHu3allii, OKa3bIBAOIIHE aMOyIaTOPHYIO MTOMOIITb.

Buioowr
1.B memom B 2015-2017 romet Habmromancs pocT 3a005eBaeMOCTH TOIPOCTKOBOTO
Hacenenus. Camwkenne B 2016 rony u poct B 2017 roay mepBuuHON M 00IIei 3a0o0jeBaeMOCTH
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noApocTkoB 15—17 1jer mpexae BCEro CBA3AHO C PE3KUM  YBEIWYEHHEM YHCIEHHOCTH
IpUKpemieHHoro HaceneHus B 2016 romy u ero cHumxenueMm B 2017 roamy, 4Tto HpHUBENO K
YMEHBIIICHUIO O0OpamaeMOCTH W KaK CIEACTBHE K CHUKCHHUIO JOCTYITHOCTH TIOAPOCTKOBOMY
HACEJICHUIO MEUIIMHCKOMN MOMOIIHU, OKa3bIBa€MOl B aMOYJIaTOPHBIX YCIOBHUSX.

2. B uccnenyemblie robl B CTPYKTYpe NEPBUUHON U 0011Iel 3a0051eBaéMOCTH MIEPBOE MECTO CO
3HAYUTEIBHBIM OTPHIBOM Y TOAPOCTKOB 15—17 yer 3aHmManu OOJE3HU OPraHOB JBIXAHUS, JOJIS
KOTOPBIX TOCTENEeHHO cHmkamack ot 2015 k 2017 romy. DT0 cooTBeTCTBYET OOIIEPOCCUICKON
TEHJICHIINH, OJTHAKO YJCJIbHBIN BeC 3a00JIeBaHUI OPraHOB JbIXaHUS Y MOIPOCTKOB, MPUKPEIIIICHHBIX
Kk I'BY3 JIO «TokcoBckas Pby Bbllie, yeM B cpeinem no Poccuu.
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ASSESSMENT OF THE HUMAN SECURITY OF ADISTRICT HOSPITAL

©Sobolev I., Saint-Petersburg state pediatric medical University,
St. Petersburg, Russia, elias66@mail.ru
©Alekseeva A., Saint-Petersburg state pediatric medical University,
St. Petersburg, Russia, a.b.alekseeva@mail.ru
©Poletov S., Leningrad Regional Clinical Hospital “Toksovskaya”, Toksovo, Russia

Annomayus. C  1eIbI0  OLIGHKM KaJIpoBOro oOecneyeHHuss OOJIbHUIIBI, OKa3bIBaroIlei
MEAMIMHCKYIO TTOMOILIb HACEJICHUIO, NpoXKuBarouieMy B BceBosokckoM paiioHe JIeHMHrpazackoi
obnactu, ObUIa TIPOBEJCHA BBHIKOMMPOBKA NAHHBIX W3 (heaepasbHOW CTAaTUCTHYECKOH OTYETHOCTH
«CBenenusa o mMeauuuHckoil opranuzanuu» ¢opma Ne30» I'bBY3 JIO «Tokcosckas Pb» 3a 2015-
2017 romwl. MccnenoBanue ObUIO HAIpaBIEHO HAa M3yu€HHE KaJIpOBBIX PECYpCOB B LIEJIOM IO
OpraHu3alii U B MOJAPA3AEICHUAX, OKA3bIBAIOIIMX MEIUIMHCKYI0 IOMOIIb B aMOyJaTOPHBIX
ycioBusiX. bBbU1  mpoBeneH aHaiu3 MoKazareled  00ECIEYeHHOCTH HAceJIeHUs BpadaMu,
YKOMIUIEKTOBAaHHOCTH ILUTAaTHBIMU JOJDKHOCTSIMH Bpadei, KOA(p@PUIMEHTa COBMECTUTENIbCTBA U
YIEIbHOIO Beca Bpauel, MMEIOLUX BbICIIYIO, IEPBYIO M BTOPYIO KBaIU(UKALMOHHBIE KaTETOPHH.
HccnenoBanue 1nokas3ano, 4To 00ecle4eHHOCTh BpadaMU HACeIeHUs, IPUKPEIUIEHHOIO K pallOHHON
OonbHMIIE, HMXKE, 4eM B cpenHeM B Poccuiickoit ®exepanui B COOTBETCTBYIOIIHE TOABI.
KommnekcHast oleHka mNokaszareyieil Mo3BoJiMja YCTaHOBUTh OCHOBHBIE INPOOJIEMBI B KaJpOBOM
obecneuenuu Bpadamu ['bY3 JIO «TokcoBckas Pby.

Abstract. In order to assess the staffing of the hospital providing medical assistance
to the population residing in the Vsevolzhsk district of the Leningrad Region, data were extracted
from the federal statistical reports in form no. 30 “Information on the medical organization”
of the Leningrad Regional Clinical Hospital “Toksovskaya”. The study was aimed at studying
human resources in general for the organization and in units providing medical care in outpatient
settings. An analysis was carried out of the indicators of the availability of the population by
doctors, the staffing of the established posts of doctors, the coefficient of part—time and the
proportion of physicians with higher, first and second qualification categories. The study showed
that the availability of doctors by the population attached to the district hospital is lower than the
average in the Russian Federation in the relevant years. A comprehensive assessment of the
indicators made it possible to establish the main problems in the staffing of the doctors of the
Leningrad Regional Clinical Hospital “Toksovskaya”.

Knrouesvie cnosa: xaapoBoe oOeclieueHre, Bpadd, YKOMILJIEKTOBAHHOCTb, KO3(PPHUIMEHT
COBMECTUTENIBCTBA, KBAIM(UKALINS, pailoHHas OOJIbHHULIA.
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Beeoenue

B ycnoBusix pedopmupoBanus 3apaBooxpanenust B Poccuiickoit depepannn exxeroHo pacTer
yYpOBeHb  (PMHAHCHUPOBAHMSA, BBLICISIEMOTO Ha  €ro  MOJACPHM3ALNIO,  KOPPEKTHUPYeTCs
3aKoHoJareabHas 0aza, IPUHUMAIOTCA U PEaJM3yIOTCs pazluyHble (erepalibHbIe MPOrpaMMbl IO
OXpaHe M YKpEIUICHUIO 3/10poBbs TpaxnaH [1]. Ha coBpemeHHOM 3Tame pa3BUTHS rocydapcTBa
OTpacib 3IpPaBOOXPAHEHUs HAXONUTCS B AKTUBHOW CTaguH peQOpMUpOBaHHS, MOITOMY Oocoboe
BHUMAaHUE YNESAETCS JOCTUKEHHUIO COLMAIbHO OPUEHTHUPOBAHHBIX PE3YJIBTATOB B3aMMOJAEHCTBUSA
roCyl1apcTBa, MEIUIIMHCKUX paOOTHUKOB M rpaxkaaH [2]. JlocTymHOCTb, KauecTBO U O€30MacHOCTh
SBJISIFOTCS OCHOBOIOJAraloUMMHU MPUHLIUIIAMU TIPH OKa3aHUU MEIUIIMHCKON MOMOIIM HAaCEIEHUIO
[3-5]. Jnst peanu3anuy 3TUX NPUHLUIIOB HY)KHA XOPOILLIO CKOOPAMHUPOBAHHAS OpraHU3allus BCEX
CTPYKTYPHBIX DJJIEMEHTOB, BXOASIIUX B CHUCTEMY 31paBooxpaHeHus [6]. Ha nesrenbHOCTBH
MEAMIMHCKUX CIYXO0 U MojapasfesieHui OKa3bIBaeT BIUSHUE OTPOMHOE KOIHUeCTBO (akTopoB [7]
HecomnenHno, 4tro 0e3 yIOBIETBOPUTENBHOTO KAAPOBOTO OOECIIEYEHUS U BBICOKOTO YpPOBHS
npodeccCHOHABHON IMOATOTOBKHM IEpPCOHANa aJeKBaTHas paboTa OoTpaciu HeBo3MokHa [8—10].
Kaznpossie pecypchl yUpekIeHHsI 3paBOOXPAHEHUST BKIIIOYAIOT B ce0sl BCEX PaOOTHHKOB, KOTOPHIC
BHOCSIT CBOM BKJaa B ee aesTenbHOCTh [11]. X MOXHO paccmarpuBarh Kak OCHOBHOWM aKTUB
nedeOHO—TIpoUIIaKTUUECKON opranu3anus [ 12].

Cenbckass MECTHOCTh MMEET CBOM OCOOCHHOCTH, KOTOPBIE HAKJIQABIBAIOT OTIEYATOK Ha
CUCTEMY OpraHu3alu MeAUIMHCKOW noMorntu [13]. DTo kacaeTrcst Tuma, MOITHOCTH, JAUCIOKALIUU
YUPEKICHUN 3/IpaBOOXPAHEHUS, OOECIEUEHHOCTH UX KBaTU(UIMPOBAHHBIMU MEIUIIUHCKUMU
KaapaMy, BO3MOXXHOCTH IIOJNYyYEHHUS CHEIHATIU3UPOBAHHON MEIUIMHCKOW TMOMOIIH. OTH

0COOEHHOCTH JHUKTYIOT HEOOXOIUMOCTh ydueTa CHenu(UKH MpH OKa3aHWW MEAULIUHCKON MOMOIIH
[12, 14].

Memoouka uccnedosanus

C muenplo OIEHKM KaapoBOrOo oOecredeHus: palloHHOW OONBbHHIIBI, ObUTa TPOBEIECHA
BBIKOIIMPOBKA JTAaHHBIX U3 (pefiepanbHOM cTaTUCTUYECKOW OTYETHOCTH «CBENEHHS O METULIMHCKOU
opranuzain» (opma Ne30» rocygapcTBEHHOTo OIOIKETHOTO YUPEXKIEHUS 3]paBOOXpaHEHUs
Jlenunrpanckoit obnactu «TokcoBckas paiionHas 6onpHuIa» (I'BY3 JIO «Tokcosckas Pby») 3a
2015-2017 romel B LI€JIOM IO OpraHU3alUMU U B IMOJpa3AEiCHUSIX, OKa3bIBAIOIINX MEIUIUHCKYIO
noMours B amOynaropHeix ycnoBusx. B I'BY3 JIO «TokcoBckas Pb» manumeHThl moiydaroT
MEIUIMHCKYI0 MoMolls OecratHo 1o «lIporpamme rocyqapCTBEHHBIX TrapaHTHH OecriaTHOro
OKa3aHUs TpaXKAaHaM MEIUIMHCKOW IMOMOIIM» B pamKax 0a30BOH MpOrpaMMbl 0053aTeIbHOTIO
MeauIMHCKOro crpaxoBaHus. [lompasnenenuss TokcoBckoil OONBHUIBI — pacrojararoTcs Ha
3HAUUTENILHOW TeppuUTOpuM BceBonokckoro pailoHa U OOCIyKHMBAalOT HacelleHHe BOCBMU
nocesieHnii. KpoMe cranuoHapa v OTAEIEHUS CKOPOH MEAMIIMHCKOM MOMOIIM OKa3bIBAETCS IOMOLIb
B TpeX MOJMKJIMHHUKAX, BOCBbMH aMOyJaTopusx U MATH (enpAlepcKux—aKkynepckux nyHkrax. Ha
TEppUTOpUU OOCTYKMBaHHSI OOJIbHULBI HaXoAMTCA 63 HACENEHHBIX IYHKTa C YHCIEHHOCTHIO
npukpersieHHoro Hacenenuss 106165 wenoBexk mo nanHbiM Ha 1 suBapst 2018 roma. Opnako
(bakTHUeCKU Ha TEPPUTOPUHU OOCITYKUBaHMS >KUBYT okosio 150 000 »xurenei, 3a c4eT MOCTOSIHHO
pacTyIero HaceleHusl IpUropoaHoro paiona ropoga Cankr—Ilerepbypra. Kpome Toro, Becenne—
JIETHUM MEepHO YUCIIO TPOKHUBAIOIINX YBEIUYUBACTCS MOYTH BABOE 33 CUET OTJBIXAIOIIHX.
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P€3yﬂbmal’I1bl uccneo0o8anus
Iloka3arenu KaapoBOIo oOecrieueHuUs SBIISIIOTCS O6H_II/IMI/I IMMoKa3arciisiMu, CIIyKallluMU JJI

aHaJIM3a IeATeNbHOCTH YUPEKICHHUH 3paBOOXPaHEHUS, OKA3bIBAIOIINX MEJAUIIMHCKYIO TOMOIIb KaK
B aMOyJIaTOPHBIX, TaK U CTAIIMOHAPHBIX yCIoBHX [15]. OnHuM U3 mokasaresei, XapakTepru3yroIux
JOCTYITHOCTh ~ MEAMIIMHCKOM TOMOIIM, SBJISETCS IOKa3arelib OOECIEYEHHOCTH HAaCeJICHUs
MEIUIIMHCKUMHU KaJpaMu (BpauaMd M CpPEIHUM MEIUIMHCKUM mepcoHanoMm) [16]. Pacuer
nokaszaresiss mMpoBoauTCs Ha 10 ThICSY YEIOBEK HACENIeHMsI, IPOKUBAIOIIET0 Ha TEPPUTOPUU, WU
00CITy’)KMBa€MOro MEAMIIMHCKUM YUYpEKICHHEeM Ha KOHEIl aHajmu3upyemoro mepuona (roma). B
3aBUCHMOCTH OT IIETIM aHallM3a OOECIIEYCHHOCTh MOXKET OBITh PACCUMTAaHA WCXOs W3 INTATHBIX,
3aHSATHIX JODKHOCTEH Wi mo ¢uznueckuM jiunaM. [lokazarens 00eCrneueHHOCTH PacCUYUThHIBACTCS
Ha o0Illee KOJIMYECTBO Bpaueil Bcex clieluaibHOCTeH, Ha o0Iiee KOJIMYeCTBO Bpauei KIMHUYECKUX
CHEIHAIbHOCTEH, a TakKe MPOBOIUTCS MO KaXKAOW BpaueOHOW ClenuaIbHOCTU B OTIEIBHOCTH.
ObecnieuernocTs Hacenenus, npukpemieHHoro k 'bY3 JIO «TokcoBckast Pby», Bpauamu B 2015
rony cocrasuina 20,2 Ha 10 Tbic HaceneHus, B 2016 rony — 21,4 na 10 teic Hacenenus, B 2017 rogy
— 23,6 Ha 10 TeIc Hacenenms. OOecrneueHHOCTh HaceseHus, npukperuieHHoro k ['bBY3 JIO
«TokcoBckas Pby, Bpauamu kimHuuyeckux crneunanbHocte B 2015 rony cocraBuia Ha 15,7 Ha 10
ThIC HaceneHus, B 2016 romy — 16,3 Ha 10 ThIc Hacenenus, B 2017 romy — 17,8 nHa 10 TbIC
HaceneHusd. CpaBHUTENbHAs OLIEHKa o0ecnieueHHOCTH HaceseHus Poccuiickoit @enepanu u I'bY3
JIO «Tokcosckast Pb» Bpauamu B 2015-2017 roabr npuenena B Tadnure 1.

Tabmnna 1.
OBECIIEYEHHOCTbH POCCHUIMCKOM OEJEPALIMU U THY3 JIO «TOKCOBCKASI Pb»
20152017 rr.

Cneyuanvrocmo P, P, P, Ph, Pb, Pb,
20152 2016 2 2017 2 2015 2 2016 2 2017 2
Bpaunu Bcero 39,7 37,1 37,2 20,2 21,4 23,6
Bpaun knmuHIUEcKnX 24,1 23,5 23,6 15,7 12,4 19,7
CIIELIHATILHOCTEN

B cpaBuenuu ¢ Poccuiickoii denepanueil o0ecriedeHHOCTh HACEIEeHUs, PUKPEIIICHHOTO K
I'bBY3 JIO «Tokcosckas Pb» Bpauamm Humke, yem B cpeaHeMm no Poccuiickoil @enepanuu B
COOTBETCTBYIOIIME TO/bI, KaK B LEJIOM BpaueOHBIMM KaJpaMy, TaK U BpadyaMu KIMHUYECKUX
CICLIMAJIBHOCTEMN.

YKOMIIJIEKTOBAHHOCTh ~ MEIUIIMHCKUM  IIEPCOHAJIOM  XapaKTEPU3YETCsl  COOTHOLIEHUEM
LITaTHBIX M 3aHATBHIX JOJDKHOCTEH B NPOLEHTHOM BblpakeHUH [17]. Ilokazarens paccunThiBacTcs
OTJENIbHO IO BpadaM, CpeIHEeMy M MIIAJIIeMy MEAMIMHCKOMY NE€pPCOHAaly, MO pa3IN4HbIM
CHELMATIbHOCTSIM MEIULUHCKUX pPAOOTHUKOB. B 0O0bEIMHEHHBIX MEIULMHCKUX YUPEHKACHUSIX
paccuMThHIBa€TCA B LEJIOM B LEJIOM IO YYPEXKACHHUIO WIM OTACIBHO IO CTalMOHApHOMY U
amMOyJIaTOPHOMY CTPYKTYPHBIM MOJPA3ICIICHUSIM.

YKOMIUIEKTOBAaHHOCTEL Bcex mTaTHBIX noipkHocTed I'BY3 JIO «Tokcosckast Pb» B 1emom
Bpadamu B 2015 romy cocraBuna 94,5%, B 2016 romy — 89,6%, B 2017 romy — 79,1%.
VYKOMIIJIEKTOBAaHHOCTh ~ IITATHBIX JIOJDKHOCTEH Bpadyell B NOAPA3AEICHMAX, OKa3bIBAIOLINX
MEIUIIUHCKYIO TIOMOIIb B aMOylaTOpHBIX yclnoBusX, B 2015 rogy 6sma — 91,2%, B 2016 rogy —
86,0%, B 2017 romy — 77,6%. YKOMIUIEKTOBAaHHOCThH IITATHBIX JIOJDKHOCTEH Bpadeit B 1iesioM ['BY3
JIO «TokcoBckas Pb» u B mompa3neneHusix, OKa3bIBAIOIIMX MEAUIMHCKYI0 TIOMOIIb B
amMOynaTopHbIX ycioBusX, B 2015-2017 roxsl npencrasiena Ha Pucynke 1.
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Pucynok 1. YKOMIUIEKTOBaHHOCTh IITAaTHBIX AobKHOcTel Bpauei B nenom ['BY3 JIO «TokcoBckas
Pb» u B moapaszeneHusx, OKa3bIBaIOIIUX MEIUIIUHCKYIO TIOMOIIL B aMOYyIaTOPHBIX yCIIoBUsX, B 2015-2017
IT. (B %).

Bpaun KIMHUYECKHX CHEUMAIBbHOCTEH OKa3blBAIOT MEPBUYHYIO CIELHAIN3UPOBAHHYIO
MEIUIUHCKYIO TIOMOLIb, II03TOMY YKOMIUIEKTOBAHHOCTh MEAUIUHCKOM OpraHU3alMh 3TOU
Kareropuend Bpadel Kak MpPaBWIO MO3BOJMAECT CYIWTh O  JOCTYIIHOCTH  IE€PBUYHOU
CHCTIMAIM3UPOBAHHON MTOMOIIIM HACEIICHHUIO, TPOKUBAIOIIEMY B 30HE OOCTY)KUBAHUS yUPEIKICHUSI
31paBoOXpaHeHus [12]. YKOMIUIEKTOBAaHHOCTh BCEX LITATHBIX JOJKHOCTEHM BpadyamMu KJIMHUYECKHUX
cnenuansHocTed B nenoM 1o I'bY3 JIO «Tokcosckast Pb» B 2015 rony cocraBuna 93,2%, B 2016
rony — 88,3%, B 2017 rony — 80,4%. YKOMIUIEKTOBAaHHOCTh INTATHBIX JOJDKHOCTEW Bpadei
KIIMHUYECKUX CIEeIHUATIBHOCTEH B TMONIPA3JCICHUIX, OKA3bIBAIOIMIUX MEIUIMHCKYI0 IOMOIIb B
amOynaTtopHbIX ycioBusix, B 2015 rony 6suia — 90,2%, B 2016 rony — 85,1%, B 2017 rony —
77,8%. YKOMIUIEKTOBAaHHOCTbh IITaTHBIX JOJKHOCTEH Bpadyel KIMHUYECKUX CHELUaIbHOCTEH B
uenom ['bY3 JIO «TokcoBckas Pb» u B noapasieneHusx, OKa3bIBalOIINX MEIUIIMHCKYIO IIOMOILb B
amOynaTopHbIX ycioBusX, B 2015-2017 roasl rpaduyecku npeacrasiena Ha Pucynke 2.

95,00% 93,2 502
90,00% ' 88,3
85,1
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70,00%
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M B nemom mo opraHuzanuu M B aMOymaTOpHBIX MMOApa3ieieHUSIX

PucyHok 2. YKOMIUIEKTOBAaHHOCTb INTAaTHBIX JOJDKHOCTEH Bpaued KIMHUYECKUX CIELUAIbHOCTEW B
nenom ['bY3 JIO «Tokcoeckas Pb» u B moapasmeneHUsK, OKa3bIBAIOIIMX MEAUITMHCKYIO ITOMOIIL B
amMOynaTopHbIX ycnoBusx, B 2015-2017 rr. (8 %).

KoaddummeHT coBMeCTUTENbCTBA XapaKTepu3yeT 00heM 3aHUMAEMBIX JOJKHOCTEH OTHUM
(U3UYECKUM JIUIIOM. 3HAY€HHE ITOTO TMoKa3aTess cBbime 1,0 MOXET OTpUIIaTeIhHO CKa3aThCsl Ha
Ka4eCTBE OKAa3hIBAEMOW MEIUITMHCKON IMOMOIIM U COCTOSHHM 310pOBBsi paboTHUKOB. [lokazarens
paccuMTHIBAE€TCS OTACNIBHO MO BpadaMm, CPEeAHEMY M MIIAUIEMy MEIWIIMHCKOMY IEepCOHaNy, IO
Pa3IMYHBIM CHEIHATLHOCTSIM MEIUIUMHCKUX PAOOTHHUKOB, a TaKXkKe JJIsT MEAUIIMHCKOTO YUPEKACHUS
B IIEJIOM WJIA OTACIBbHO TIO TOJUKIWHUKE W CTaluoHapy (B OOBEAMHEHHBIX METUITMHCKHUX
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yapexaeHusx). Koagdumuent comecrturenscra Bpadeit B nenom ['bY3 JIO «Tokcosckast Pb» B
2015 romy 6but 1,4; B 2016 rony — 1,3; B 2017 rony — 1,1. KoaddunmeHTs coBMecTUTENHCTBA
Bpaucil B MOJpa3IeICHUSIX, OKA3bIBAOIINX MEIUIIMHCKYIO MOMOIIb B aMOYJIaTOPHBIX YCIOBHSIX B
2015 rony cocraBuna 1,2; B 2016 rony — 1,2; B 2017 rony — 1,0. I'paduueckoe otobpaxeHnue
ko3 duirienToB coBmecturenscTBa Bpadeil B menom B ['BY3 JIO «Tokcosckas Pb» u B
MOPA3ACTICHHUSX, OKAa3hIBAIOIINX MEIUIIMHCKYIO TIOMOIIb B aMOYyJIaTOPHBIX yciaoBusix, B 2015-2017
rojiax npezacrasieHo Ha Pucynke 3.
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Pucynok 3. Koaddunment coBmecturensctBa Bpadeid B neinoM B ['BY3 JIO «Tokcosckas Pb» u B
MoIpa3ielIiCHUIX, OKa3bIBAIOIIUX MEAUIIMHCKYIO TIOMOIIb B aMOYJIaATOPHBIX YCIIOBUsX, B 2015-2017 rr.

Koa¢pumnument coBMecTHTENbCTBA Bpauell KIIMHUYECKHUX CIenUanbHOCTel B 1enoM 1o ['bY3
JIO «Toxkcosckast Pb» B 2015 rony coctasun 1,3; B 2016 rony — 1,2; B 2017 rony — 0,9 (Pucynok
4). KoapduuneHT coBMECTUTENHCTBA Bpayel KIMHUYECKUX CIIELUAIbHOCTEH B IOApa3EICHUSX,
OKa3bIBAIOIINX MEAMIIMHCKYIO IOMOIIb B aMOYJIaTOPHBIX YCIoBHAX, B 2015 roxy 6611 — 1,3; B 2016
rogy — 1,1; B 2017 romy — 1,0.
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Pucynok 4. KoshdunuenT coBMmecTHTENbCTBA Bpauell KIMHUYECKHX CIEIHMANbHOCTEH B IIEJIOM B
I'BY3 JIO «TokcoBckast Pb» u B mojpasneneHusx, 0Ka3bIBalONINX MEUIIMHCKYIO TIOMOIIb B aMOYJIATOPHBIX
ycnoBusix, B 2015-2017 rr.

[Ipu >TOM B 1ENOM B MEIUIIMHCKOW OpPTaHW3allMM M B TIOAPA3/ICICHUAX, OKA3bIBAIOIINX
MEIMIIMHCKYIO TTOMOIIh B aMOYITaTOPHBIX yCiIoBHsIX, B 2015—2017 T0OIBI BRIPOCIIO YHCIIO MTATHBIX H
3aHSATHIX JOHKHOCTEH M (pU3NUEeCKUX JHI Bpadei, Bpauel KIMHUYECKUX CIIeIUAThHOCTEH.
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[loka3zarenn KBaqM(UKALMK XapaKTEPU3YIOT YpPOBEHb KBAJIU(PHUKALMKA MEIUIMHCKOIO
IepcoHana. OTHU II0KA3aTeM KOCBEHHO OIPENEISAIOT KaueCTBO M PE3YJIbTarbl MEAWIMHCKOU
nomomy. Pacuer nokasarenell nmpoBoauTcs Kak B menom 1o JIIIY, Ttak m oTnensHO 1O BceM
CIeLUaIMCTaM, UMEIOIIUM BBICIIIYIO, IEPBYIO U BTOPYIO KBAIN(UKALMOHHYIO KaTETOPHIO.

B Xozme Hacrosmiero uccienoBaHus Oblla IIPOBEJEHA OLIEHKA IOKa3aresed KBalu(puKaluu
BpaueOHoro nepconana 'bY3 JIO «TokcoBckas Pby, koTopas mokasaia, 4To yJAelbHBINA BeC Bpadei,
MMEIOIINX BBICIIYIO KBATH(PHUKALMOHHYIO KaTEeropuio, B 1eJIoM 1o opranu3anuu B 2015 roqy O6bu1 y
5,9% Bpauent, B 2016 rony — y 6,7%, B 2017 rony — y 9,6%. IlepByro kareroputo B 2015 roxy
umenu 13,2%, B 2016 rony — 10,7%, B 2017 rony — 13,0%. Bropas kareropus Osuia B 2015 roqy
4,8%, B 2016 rony — 4,4%, B 2017 rony — 3,4%. YnenwHb1il Bec Bpaued B uenom B I'bY3 JIO
«ToxcoBckass Pb», nMeronmx BBICHIYIO, NEPBYI0 M BTOPYIO KBAIM(UKAIMOHHBIC KaTeropuu, B
uenoM 1o opranuzanuu B 2015-2017 roael npencrasieH Ha Pucynke 5.
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Pucynok 5. Yaenensiii Bec Bpaueit B nenoMm B I'bY3 JIO «TokcoBckas Pby», nMmeromux BbICIIyIO,
MEPBYIO U BTOPYIO KBATM(HUKAIIMOHHBIE KaTETOPHH, B LIEJIOM 1o opranuzanmy B 2015-2017 rr. (B %)

VnenbHbIE  BeC  Bpauel  KIMHUYECKUX  CHELUUAJbHOCTEH, HUMEKIIUX  BBICHIYIO
KBUTM(DUKANIMOHHYIO KaTeropuio, B IejdoM 1o opranum3amuu B 2015 romy o Obut 4,9%
KIIMHUYECKUX CeHanucToB, B 2016 rony — 6,4%, B 2017 rony — 7,4%.

IlepByro kareroputo B 2015 rony mmenu 14,0%, B 2016 rony — 10,5%, B 2017 rogy —
12,7%. Btopas xareropus 6sima B 2015 rogy 5,6%, B 2016 rony — 4,1%, B 2017 rony — 3,2%
(Pucynox 6).
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Pucynox 6. YnensHbIM Bec Bpaueil KIMHUYECKUX CIELUATBHOCTEH, MMEIOLIUX BBICIIYIO, TIEPBYIO U
BTOPYIO KBaTH(UKAMOHHBIE KATETOPHH, B 1IEI0M 110 opranuzammu B 2015-2017 rr. (B %).
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Bv1600:

Huskass 00ecrieyeHHOCTh HAaceNeHUs, MPUKPEIJICHHOTO K pailoHHOW OONbHUIE, BpayaMH U
CHI)KEHHE YKOMIUIEKTOBAaHHOCTH IUTAaTHBIX JOJDKHOCTEH Bpadeil yKa3bplBaeT HA JIOBOJBHO HHU3KYIO
JOCTYITHOCTh MEIUIIMHCKOW MOMOILIM JaHHOMY HaceleHHto. OnHako, CHU)KeHHe Kod(h(uiueHTta
coBMecTuTenbCcTBa Bpadeld ¢ 1,3 no 1,0 u pocT ynenbHOro Beca Bpauel, UMEIOIIMX BBICIIYIO
KBAJM(UKALMOHHYIO KaTeropuio, KOCBEHHO TO3BOJSIET CYIUTh O TIOBBIIIEHUH KayecTBa
MeIUITMHCKOM oMoy, okassiBaeMor B I' BY 3 JIO «Tokcosckas Pby».
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HEKOTOPBIE PE3YJIbTATbI OUEHKH YIOBJIETBOPEHHOCTH BPAYEN
JETCKOU KIIMHUNYECKOU BOJIBHUIBI YCJIOBUSAMMU U PEXKUMOM TPYIA

©bepeskuna E. H., Cankm-Ilemepbypeckuii 20cyoapcmeeHHbiil
neouampuyeckuil MeOUYUHCKUL yHugepcumen,
2. Canxm-Ilemepbype, Poccus, berez@list.ru

SOME RESULTS OF ASSESSING THE SATISFACTION OF DOCTORS
IN A CHILDREN’S CLINICAL HOSPITAL WITH CONDITIONS AND A WORK REGIME

©Berezkina E., Saint-Petersburg state pediatric medical University,
St. Petersburg, Russia, berez@list.ru

Annomayus. Ctathsi TOCBSIEHA W3YYEHHIO YIOBIETBOPEHHOCTH Bpadei, paboTarommx
B JICTCKOM KIIMHUYECKOH OONBbHUIIE YCIOBHAMU M pexkuMoM Tpyaa. C 3Toi 1enbio ObIJIO IPOBEAEHO
AHOHMMHOE aHKETHPOBAHWE Bpavyed TpeX MeIUaTpU4ecKUX OTACICHHUH, KOTOPOe IOKa3auo, 4YTo
6ostee 90% Bpadeil COCTaBISIOT KEHIIMHBI, CpeIHuiA Bo3pacT Kotopbix 41,8+0,11 ner. bonbmias gactp
Bpauell He YJOBICTBOPEHBI YCIIOBUSIMH TPYJa, HO YIOBIETBOPEHBI PEKHUMOM M IICHXOJIOTUYECKUM
KIMMaroM B KOJUIEKTUBE. bBOJNBIIMHCTBO Bpadeil NeAMarpoB, CYMTAIOT, YTO y HUX BBICOKAs
MHTEHCUBHOCTb TPY/a, OHM PabOTAIOT C MEeperpy3Koi U cBepX pabouero BpeMeHU. TeM He MeHee 3TH
00CTOSITENILCTBA HE BBI3BIBAIOT y NPEOOIANAIONIEro OONMBIIMHCTBA Bpadyel >KETaHWE CMEHUTb MECTO
pabOTHI M PO IESTEITBHOCTH.

Abstract. The article is devoted to the study of the satisfaction of doctors working
in the Children’s Clinical Hospital with the conditions and the labor regime. To this end, the doctors
of three pediatric departments, which showed that more than 90% of physicians are women whose
average age is 41.8+0.11 years, conducted an anonymous questionnaire. Most of the doctors are not
satisfied with the working conditions but are satisfied with the regime and the psychological climate
in the team. Most pediatricians believe that they have a high work intensity, they work
with overload and over time. Nevertheless, these circumstances do not cause the overwhelming
majority of doctors to change their place of work and occupation.

Kniouesvie cnosa: Bpauu, aHKeTUPOBaHUE, JIeTCKast OOJIBHMIIA, YOBIETBOPEHHOCTh, YCIOBUS
U PEXHUM TPyAQ.

Keywords: doctors, questioning, children’s hospital, satisfaction, conditions and working
conditions.

Beeoenue

B coBpeMEHHBIX YCIOBHUSX MEAMIIMHCKOE COOOIIECTBO CTajJ0 IOCTAaTOYHO PA3HOPOAHOM
rpynmnoi, o0pa3 >KM3HM M YCJIOBHsS Tpyda Bpayeil B CYIIECTBEHHOW CTENEHU 3aBHUCIT OT
MEJUIIMHCKON CMEIHaTbHOCTH, PA0OThI B MEIUIIMHCKOM YUPEXKICHUU OIPEIACICHHOTO THIA H
craryca [1-2]. Kpome TOro, Ha A€STETBbHOCTb YUPEXKIEHUH 37ApaBOOXPAHEHHS CYILECTBEHHOE
BIIMSTHUE OKA3bIBAIOT PETHOHATbHBbIC, SKOHOMHYECKHE M CollhambHO—IeMorpaduuecke (aKkTOpsI
[3-5].

Kmuandeckue OompHUIBI (enepanbHBIX 00pa30BaTENbHBIX W HAYYHO—HCCIIEIO0BATEIHCKUX
MEJUIIMHCKUX OpTaHMW3aIliii, B OCHOBHOM COCPEIOTOYCHHBIC B CTOJMIIAX W KPYIMHBIX TOpOJax,
00MafaloT MOIIHBIM KaJIPOBBIM TOTEHIIMATIOM. PelleHne BaXKHEWINIUX 3a/lad  BBIOTHEHUS
00pa30BaTENbHBIX M HAYYHO—HMCCIIEOBATEIbCKUX MPOTPAMM COBMEIIAETCS B HHUX C OKa3aHUEM
HACEJICHUIO CTCIHATM3UPOBAHHOM, B TOM YHCJI€ BBICOKOTEXHOJIOTHYHON MEAUITMHCKOW MTOMOTIIH [6—
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7]. I3ydyenue ycinoBuil Tpyna, MaTe€pHaibHOTO MOJI0KEHHUS 1 MOTUBALMIA Bpauyel KJIMHUK MMO3BOJISIET
ONTUMU3HUPOBATh TOAXOABl K KaJpPOBOMY OOCCIEUEHUIO M MOBBICUTH Kaue€CTBO MEIUITMHCKOTO
TTOMOIITY HaceJIeHuIo [8].

[IpoGrieMbl TMOBBIINIEHUS TPYIOBOW MOTHBAIMM MEIUIUHCKUX DPAOOTHUKOB SIBISIFOTCS
BaKHEWIEeH QyHKIUEH yrpaBiaeHHs CHCTeMo# 3apaBooxpaneHus [9]. Ilpum paccMmoTpeHHn
BOIIPOCOB ~ MOTHBAllUM  TEPCOHANA, CTOWT Y4YUTHIBaTh TaKOW BaXHBIA  (PaKTOp  Kak
YIOBJIETBOPEHHOCTh MEAUIIMHCKOTO MepCcOoHaia, B 4acTHOCTH Bpadeil [10]. Y1oBIeTBOPEHHOCTHIO
MOXKHO Ha3BaTh IICUXOJOTUYECKOE COCTOSIHHME 4YeJIOBEKa, CBSI3aHHOE C HCIOJHEHHEM €ro
CTPEMJICHHM, >KEJIaHWUH | TMOTPEOHOCTEH. VYIOBIETBOPEHHOCTh pabOTOM TECHO CBs3aHA C
JOSUIBHOCTBIO TEpCOHANa, MPEIaHHOCTbI0 PAaOOTHUKOB CBOEHM OpraHu3allH, HUX KEeJIaHUEM
Ipwiararb yCWiIusi B €€ HHTepecax, pa3neisaTb ee neHHoctd u  uenu [11]. Ilpwm
HEY/IOBJIETBOPEHHOCTH MEIUIIMHCKOTO MepcoHaia 3HaYUTEIbHO MOBBIIIAETCS PUCK BO3ZHUKHOBEHUS
MEUITMHCKOM OIMOKHA U CHUYKAETCS Ka4eCTBO MEIUITMHCKOTO 00CTy)KMBaHus HaceneHnus [ 12—13].

Memoouka uccnedosanus

HccnenoBanue mnpoBoawioch Ha 06aze depepalibHOTO TOCYIApCTBEHHOIO OHOIPKETHOIO
00pa3oBaTeIbHOTO YUpeKIAeHUs Bbiciiero oopasoBanus «CankT—IleTepOyprckuii rocyaapcTBeHHBIH
NEJUATPUYECKUN MEIULUHCKUM YHUBepcUuTeT» MUHHCTEPCTBA 31paBOOXpaHeHus Poccuiickoi
denepanyu, B cOCTaB KOTOporo Bxoaut Jlerckas kimHudeckas 6onpaumna. ®I'bOY BO CIIGITIMY
Ha CErOJHSIIHUI JEeHb SBISETCS €IWHCTBEHHBIM NPOQHUIBHBIM IEAUATPUYECKHM METULIMHCKUM
oOpa3oBarebHBIM yupexaeHueMm B Poccuiickoit @enepariil, KOTOPbIX B MUPE BCETO TPH, BKIIFOUAs
€ro.

JUIs OLICHKM YIOBJIETBOPEHHOCTH Bpaded KIMHUKH YCIOBUSIMH M PEXUMOM TpyAa
HCIOJIb30BaNaCh «AHKETa COLMOJIOIMYECKOr0 OIpoca Bpayel KIMHUYECKOH OonbHUIB». B
AHKeTHUPOBAaHUM MPUHUMAIIM Y4acTUE BpauyM Neauarpudeckux oraeiaeHuil Nel, 2, 3, Ha KOTOpBIX B
2017 romy cornmacHO mTaTHOMY pacnucaHuio paboran 31 Bpau (pusuueckue nuia). AHKETa
cocTosiia u3 23 BOIIPOCOB U ObLIa MOIEeHA Ha 3 yacTu.

Jns GopMupoBaHMsS CTaTUCTUYECKOM COBOKYIMHOCTH OBLI MPUMEHEH METO OCHOBHOIO
MaccuBa, Ha OCHOBE KOTOpPOro Obliia chOpMUpPOBaHA pEIpe3eHTAaTUBHASI BHIOOPKA. AHKETUPOBaHHE
HOCHWJIO JI00pOBOJIbHBIM XapakTep U ObI0 aHOHMMHBIM. B aHKeTMpOBaHMM HE y4acTBOBaJl Bpady,
KOTOpBI HA MOMEHT NPOBEACHNUS UCCIeI0BaHUs ObUI B OTITycKe. B pe3ynprare JUIst cTaTUCTHYECKON
00paboTKHU 1 aHaIK3a ObUTH TOTy4eHb! 30 aHKeT.

Jlnst mpoBesieH!s] HACTOAIIETO MCCIe0BaHMs OBl B3AT 00bEM BBIOOPKH, COOTBETCTBYIOLIHIMA
UCCJIEJOBAHUSIM, HMEIOLUM OPUEHTHPOBOYHOE 3HAKOMCTBO, C JIOBEPUTEIbHBIM KO3(PPUIIEHTOM,
paBHBIM 2, 4T0 cooTBeTcTBYeT BeposTHocTH 0,954, Ilpu BbIOpaHHOM TOYHOCTH OO0BEM
HCCIIeIOBaHUS JOJDKEH ObITh HE MeHee 25 eauHul] HabmoneHus. B Hamewm ciydae 3to 30 Bpauei,
pa0oTarolMX Ha Tpex NeIuaTpuuecKux OTAeNeHusX B JleTckoil kinMHUYeckol OoJbHULE.
PenpesenTaruBHOCTH JaHHOW BBIOOPKHU ObliIa MpoBepeHa o MeTtoauke mpodeccopa A. M. Mepkosa
1 Mepa TouHoctu coctaBuiia 0,03, TakuMm oOpa3om ommbOKa B MCCIEIOBAaHWU HE TpeBbImaeT 3%,
YTO BIIOJIHE JIOIIyCTUMO.

B kagecTBe anmapaTHOro o0ecredeHus! UCIONb30BAINCh paboune CTaHIUU (KOMIIBIOTEPHI)
¢ mporeccopom kimacca Intel Core 2 Duo. Jlns craructudeckoid oOpabOTKM ¥ aHaln3a
MOJIy4eHHBIX pe3yabTaToB npuMmeHsuinch naketsl Microsoft Office 2010 u STATISTICA 5.0.

Pezynomamul uccnedosanus
OnHuM U3 CcHnoco0OB H3YYEHHs YAOBIETBOPEHHOCTH fABIsETCS aHKeTHpoBaHue [l11],

MPOBEJICHHOE CpeIu Bpayeil menuarpudeckux oTaeneHuil JleTckoit KIMHHYeCKOW OOJBHUIIBI
CIIGI'TIMY, xoTopoe mokasaino, 4To B OTAENEHUsAX qaHHoro mpodums padoraet 93,3% KeHITUH.
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Cpennuii Bo3pact Bpaueii coctaBmi 41,8+0,11 net. bonpmmHCcTBO Bpadeii ObUTH B BO3PACTHOM
rpymre 30-39 net (40,0%), B Bozpacte no 30 net 6pu10 10,0%, 40—49 et — 33,3%, 50-59 ner —
6,7%, 60 wu crapme — 10,0%. Pacmpenenenue Bpauei, paboTarommx Ha MEAUATPHUSCKHUX
OTJICJIEHUSX, B 3aBUCUMOCTHU OT BO3pacTa IpejcTaBieHo Ha Pucynke 1.

50,00%
40,00%

40,0
333
30,00%
0,
20,00% 10,0 67 10,0
10,00% :
ooo, b - -

Jo 30 ner 30-39 net 40-49 ner 50-59 ner  crape 60 et
Pucynok 1. Pactipenenenne Bpadeid, paboTaronxX Ha NMEAUATPHYECKUX OTAEICHUSAX, B 3aBUCHMOCTH
ot Bo3pacrta (B %).

Harpyska Bpaua siBiisieTCsl BaKHBIM I10KA3aTeJIeM IOCKOJIBKY MOXET BIIHSATh Ha KadeCTBO
MeauuuHckol nomowu [14—-15]. Ilo konudyecTBy 3aHMMaeMbIX CTaBOK BpayM MEAUATPUUYECKHUX
OTIENIEeHUH pacIpenenuinuch cieayromum odpaszom: 0,25 craBku — 10,0%, 0,5 craBku — 16,7%,
0,75 craBku — 13,3%, 1,0 craBky — 40,0%, 1,25 craBku — 20,0% neauarpoB. Takum oOpazom,
Menee 1,0 craBku 3anumanu 40,0% Bpaueit, 6onee 1,0 ctaBku — 20,0%. Pacnpenenenue Bpauei,
paboTaromux Ha NEAUATPUYECKUX OTACNEHHUSIX, B 3aBHCHUMOCTH OT HArpy3kH H300paX€HO Ha
Pucynke 2.

50,00% 50
40,00%
30,00%
, 20,0
20,00% 16,7 33
00% 10,0 13, D
10,00% D D
0,00% L
0.25 05 075 1 1,25

Pucynok 2. Pactipenenenue Bpadeil, pabOTalOMMX Ha MEIUATPUIECCKUX OTIEIICHUSX, B 3aBUCHMOCTH
OT Harpys3kH (B %).

N3 Bcex 3anumaBmmx meHee 1,0 ctaBku, 16,7% Bpadeil Ha3Baiau OCHOBHOM NMPUYMHOM TaKOi
3aHATOCTH HEXBATKy CTaBOK B IIITATHOM PACIMCAaHUU OTAENEHUs, a 8,3% — COCTOSIHHE 310POBBS.
[IpuumHoit pabotel 6onee, yem Ha 1,0 ctaBku 50,0% mneauarpoB Ha3BaJId HEXBATKy 3apabOTHOM
IJIaTel Ha CTaBKY, a 33,3% — HexBarky kaapoB. [Ipudem Bce pabortaBmme Ha 1,25 cTaBku ObUTH B
Bozpacte 30-39 ner.

AHKETHpOBaHHUE M0KA3aJ10, YTO PEKUMOM TPyZa B JaHHOH JE€TCKOM OOJIbHUIIE YIOBIETBOPEHO
73,3% Bpaueit, He ymoBiaeTBOpeHO — 26,7%. OIleHKa YIOBICTBOPEHHOCTH YCIOBUSIMH Tpyaa
BBIsIBIIIA, 4TO 58,6% menuaTpoB MMEIOIIMUECs YCIOBUsl ycTpauBaiu, a 41,4% pecrnoHJAEHTOB HET.
W3ydeHne MHEHUs Bpadell O NICUXOJIOTMYECKOM MHUKPOKIMMATEe B KOJUIEKTHUBE MOKa3alo, 4to 93,3%
Bpaveid, paboTalomuX B Neauarpruueckux otaenenus Jlerckoi knmuanueckoi 6onpuuie CIIOITIMY
UM TOJIHOCTBIO YNIOBJIETBOPEHBI, HE YIOBIETBOpEHbI 6,7% Bpaueil. YaenbHbI Bec Bpayeil, He
YVIAOBJIETBOPEHHBIX PEKUMOM, YCIOBUSIMH U TICUXOJOTHYECKUM KJIMMAaTOM IIPEJCTaBIeH Ha
Pucynke 3.

OCHOBHOH MNpPUYMHON HEYJOBIETBOPEHHOCTH peXuMoM Tpyna 37,5% Bpadell Ha3bIBaIu
Ype3MEpPHYIO 3arpy’KEHHOCTh BO BpeMs pabouero nHs U 1o 12,5% Bpaueit — CyTOUHBIEC IEKYPCTBA
U iepepaboTKy.
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Pucynoxk 3. Y ienbHbIi Bec Bpadeid, HE yIOBICTBOPEHHBIX PEKUMOM, YCIOBUSIMU U TICUXOJIOTHYSCKUM
KIuMaToM (B %).

OCHOBHBIMU TPUYMHAMH HEYIOBJIETBOPEHHOCTH YCJIOBUAMU Tpyda Yy IeAUaTpoB ObUIH
HEXBaTKa moMeleHud s pabotel (35,3% OT BceX HEYIOBIETBOPEHHBIX), HEIOCTATOYHOE
KOJIMYECTBO HWMEIONIUXCS METOAOB JUIsi oOcienoBaHus manueHToB (23,5%), HeuenoBedeckue
yCIIOBUsL pabOTHI U HE COONIOICHNE CAaHUTAPHO—TUTHEHNYECKIX HOpM Ha pabouem Mecte (110 5,9%).
Kpome Toro, 29,4% Bpaueil, yka3aBIIMX, YTO OHHM HE YJOBIETBOPEHBI YCIOBHUAMH Tpylda HE
3aX0TeJH OOBSICHATH IPUIHHY.

Bricokasi MHTCHCHBHOCTh TPYZla OKa3bIBACT BIMSHHUE HE TOJHKO HA KAYECTBO MEIUITMHCKOTO
oOcCITy>kKMBaHMsI MAIIMEHTOB, HO U Ha COCTOSHUE 3/10pOBbs Bpaua [16]. B xone uccnenoBanust Obu10
M3Yy4E€HO MHEHHE MeIUaTpoB 00 MHTEHCUBHOCTU Tpyda. Bpaduam neauarpudeckux OTAEICHHM ObLT
3aJlaH BOTIPOC O HAJMYHMH Y HUX B TeUeHHE pabouero JHs (CMEHBI) MepephiBa Ha OTABIX. M3 Bcex
pecnoHJieHTOB 64,2% pEeCHOHJEHTOB CUYUTAIM, YTO y HHUX HET, IepephiBa, TaK Kak OH HE
npexycMoTpeH, Ho 17,9% Bpadeil ero MMenu u elle CTOJIbKO K€ MPOCTO HE YCIEeBalU OTABIXATh B
TeueHue padodero qHs (CMEHBI).

Cpenu Bcex Bpadeil MEeTUATpUUYCCKUX OTACICHHUM, NMPUHUMABIIAX y4YacTHE B aHOHUMHOM
aHKETUPOBaHUH 66,7%, ycrieBaIu B T€UCHHE pabodero JHs (CMEHBI) IPUHUMATh Ty, a 33,6% He
ycreBalld, U3 KOTOPhIX He XBarajio Ha 3To Bpemenu 30,0% pecnonaentoB. OHAKO HUCCIETOBAHHE
MOKa3ajo, 4TO CPeAu He ycreBaBlux npuHuMarh nuiry 60,0% Bpaueii padotano Ha 1,0 craBky u
Oornee.

UccnenoBanne mokasaino, uto 40,0% menuaTrpoB XBarajio paboYero BpeMEHH Ha BBIOTHEHUE
JIOJDKHOCTHBIX 0Osi3aHHOCTe, He xBaramo — 60,0%. Ilpu Tom, 80,0% yuacTBOBaBIIMX B
MCCJIETIOBAaHUM Bpauell yKas3alld, 4TO OCTAI0TCs CBEPXYPOUHO.

OrneHka 4acTOTHl CBEPXYpPOUHOU pabOTHI MOKazaa, 4To paboTaiau cBepx pabouero BpeMeHU
KaXIbIi 1eHb 54,2% Bpaueii, 2—4 pasa B Hegemo — 33,3%, 2—3 paza B mecsiiy — 4,2%, He 4acTo, B
3aBUCUMOCTH OT OonbHBIX — 8,3%. Pacnpenenenue Bpaueil B 3aBUCUMOCTH OT 4acTOTHI pabOThI
CBEpX paboyero qHs (CMEHbI) U300pakeHO Ha Pucynke 4.

60,00% 54,2

50,00%

40,00% 33,3

30,00%

20,00% 40 83

10,00% , :
Kaxxnplit nteHn 2-4 pa3a B HEJICIIO 2-4 pa3za B MecsIl B 3aBucumMocTu ot

OOJIBHBIX

Pucynok 4. PactipeneneHue Bpadeil B 3aBUCUMOCTH OT YaCTOTHI PabOTHI CBEpX paboyero JHs (CMEHBI)

(5 %).
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N3ydeHne 3aBUCUMOCTH CBEPXYpPOUYHOM pabOThI OT BO3pacTta mnokasaio, urto Bce 100% Bpaueit
mianme 30 met, B Bo3pacte 50-59 met u crapme 60 yer ocraroTcs padoTaTh CBEPXYpPOUHO, a
Bo3pacTHbIX rpynnax 30-39 net u 4049 ner — 80,0% u 70,0% coorBercTBeHHO (PHCyHOK 5).

120,00%
100,0 100,0 100,0
100,00% 800
80,00% : 70,0
60,00%
40,00%
20,00%
0,00%
Ho 30 ner 30-39 ner 40-49 ner 50-59 ner crapmie 60 et

Pucynok 5. VYpenoHblii Bec Bpauell meawaTpoB, padoTaromux cBepx pabouyero OHs (CMEHBI)
3aBHCHUMOCTH OT Bo3pacta (B %).

O1eHKa 3aBUCUMOCTH CBEPXYpPOYHOH pabOTHl OT KOJIMYECTBA 3aHMMAEMBIX CTABOK BBISBHIIA,
yro Bce neauarpsl (100,0%), pabotaromue Ha 0,25 u 0,5 cTaBku ocraBaiuch cBepXypouHo. Cpenu
Bpadeit, pabotaromux Ha 0,75 cTaBKM IO IPUYMHE HEXBAaTKU pabodyero BpeMeHH, 3a1epKUBAIUCh Ha
pabouem mecte 75,0% mokTOpoB, a cpenu pabotarommx, Ha 1,0 — 66,7%, Ha 1,25 cTraBkm —
33,3%. I'padmueckn yaenbHBINA Bec Bpadeil meauarpoB, pabOTaOMIMX CBEPX pabodero AHs (CMEHbI)
B 3aBUCUMOCTH OT KOJIMYECTBA 3aHUMAaEeMbIX CTaBOK IIPeJCTaBlIeH Ha PucyHke 6.

Cpenu Bcex yyaCTBOBAaBIIMX B aHKETHMPOBAHUM IeAMATPOB TOJbKO 13,3% Bpaueil xorenu Obl
CMEHHUTbh MECTO pabOThl U pOJ JAEATEIbHOCTU. VX BceX BBICKA3aBIIMX TAKOE KEJAHWE IOJIOBHHA
neauarpoB (50,0%) 6butu B Bo3pacte 3039 set u eme cToabKo ke B Bo3pacte 40—49 ser.

B xozxe Hacrosiiero ucciaeoBaHus BpayaMm IenuarpaMm ObUIO MPeUIOKEHO BbICKA3aTh CBOU
noxenaHus paboronarento. bBoNbIIMHCTBO MeauaTrpoB BbICKAa3aJld MOXEJTaHWE MOBBICUTh WM
3apabotHyto miary (33,3%) u BbIaBaTh NpeMuu 3a xopouryto padoty (23,3%). CHU3UTE HArpy3Ky
Ha Bpaya M YJAY4YIIUTh Ka4ecTBO oOcienoBanus Bbickazanu 1o 10,0% pecrnonaenToB. COKpaTuth
0eCCMBICIIEHHYIO TMUCaHUHY MNpeiokmwin 6,7% Bpaudeil. Kpome Toro, cpenu mnokenanuil ObLiu
KEJaHWe YIY4IIUTh YCJIOBUS TpeObIBaHUS IAlMEHTOB, YBEJIUYUTh KOJIMYECTBO CTaBOK Ha
OTJeJIEHNuHU, 000pyI0BaTh pabouyee MECTO KOMIBIOTEPOM U MCKIIOUUTH paObOTy MO BBIXOAHBIM THSIM
(mo 3,3%). JlaHHble 1O OTAENBHBIM IOXKEJIAHUSAM Bpauyel MeIUaTPUUYECKUX OTJEICHUH,
BBICKa3aHHBIM paboToAarento npuBeaeHb! B Tabnuie.

150,00%
100,0 100,0
100,00% 5 w0
50,00% i i i i >0
0,00% i
0,25 0,5 0,75 1 1,25

Pucynok 6. YaenbHbI BeC Bpayed MeAuaTpoB, pabOTAIONIMX CBEpX pabodero maHs (CMEHBI) B
3aBHCHMOCTH OT KOJIMYECTBA 3aHUMAEMBIX CTaBOK (B %0).
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Tabnuma.
YI[EHBHBIPI BEC OTJAEJBbHbIX [TOXEJIAHUY, ]}bICKA3AHHBIXUPABOTOI[ATEJHO BPAUAMU,
PABOTAIOIIMMMU B JETCKOW KIIMHWUYECKOUM BOJIbHUILIE

THoocenanus Yoenvuwiii 6ec (6 %)
[oBbicuT 3apruiaty 33,3
CHU3UTP HArpy3Ky Ha Bpaya 10,0
VYIIy4ImTh KauecTBO 00CIIeI0BaAHMS 10,0
VYIIy4nTh yCIOBHS PEObIBAHMUS MAIUCHTOB 3,3
[Ipemust 3a xopoiryro padoTy 23,3
CokpaTuTh O€CCMBICIICHHYIO TUCAHUHY 6,7
YBenuueHue cTaBok 3,3
O6opynoBanue pabouero Mecta (KOMIBIOTEP) 3,3
OtcyTtcTBHE PA0OTHI IO BBIXOIHBIM JHSIM 3,3
3aknouenue:

[TpoBeneHHOE aHKETUPOBAHKE MTOKa3ao, 4yTo Oonee 90% Bpaueil neaAuaTpUIECKUX OTACIICHHUHA
COCTABJISAIOT JKEHIIMHBI, CpeHUN Bo3pacT KoTophix 41,8+0,11 ner. boibmumHcTBO Bpadyeit paborator
Ha 1,0 u 1,25 ctaBku. OCHOBHBIMHM MpPHUYMHAMHU pabOTHI OoJiee, YeM Ha CTaBKy Bpayd Ha3bIBAIOT
HEXBaTKy JeHer u kaapoB. OnHako, BpauH, paboTaroniye MeHee, YeM Ha CTaBKy OCHOBHOM
MIPUYMHON Ha3bIBalOT HEXBATKY CTABOK B LITATHOM PACIIMCAHUU OTJIEIEHUN U COCTOSIHUE 370POBbSL.
OneHka yaOBJIETBOPEHHOCTH Bpadeil IoKa3ana, uYTO PEKUMOM HE YIOBJIETBOPEHbI MEHEE TPETU
MeANaTPOB, YCIOBUAMU Tpyda — Ooyiee TOJOBHUHBI, TICUXOJOTHYECKUM KIUMAaTOM He
YAOBJIETBOPEHBI TOJNIBKO 4yTh Oosee 5%. bonee momoBuHBI Bpadyel CUMTAIOT, YTO y HUX BBICOKas
WHTEHCUBHOCTH TpPYyJa, OHM pabOTalOT C MEperpy3koil u cBepx padouero BpeMeHu. boiee Bcero
paboTaroT cBepXypouHO Bpadu B Bo3pacte muaamie 30 u crapmre S0 net. Kpome Toro, yem Gombiie
pa3Mep CTaBKH, TEM MEHbIIIE YIEIbHbBIN Bec paboTaronux cBepxypouyHo. OCHOBHBIMU MOXKETaHUS K
paboTomarento ObUIM CBSA3aHBI C PUHAHCOBOM COCTABIISIONIEH (OIIaTa TPya).
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CEJIbCKOXO3SHUCTBEHHBIE HAYKH | AGRICULTURAL SCIENCES

VYIK 631.8: 633.11
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BJIMSTHUE MUHEPAJIbHBIX YJIOBPEHUH HA YPOKAM U KAUECTBO 3EPHA
O3UMOMU INIIEHUIBI COPTA I'YBEPHATOP JOHA, BO3JEJBIBAEMOI'O
IO HEITAPOBBIM INPEJINECTBEHHUKAM

©lIlosonouykasn IO. C., Dedepanvubiii Pocmo6ckuti acpapHulli Hay4Hbll YeHmp,
n. Pacceem, Poccus, Yulikapeskil@mail.ru
O©®eowuikun A. B., kano. c.-x. nayk, @edepanvuviii Pocmosckuili azpapHviii HaAy4Hwlll YyeHmp,
n. Pacceem, Poccus, andrey.v.f.@yandex.ru

THE EFFECT OF MINERAL FERTILIZERS ON THE YIELD AND QUALITY
OF WINTER WHEAT VARIETIES GUBERNATOR DONA, CULTIVATED BY NON-
FALLOW PREDECESSORS

©Povolotskaya Yu., Federal agrarian scientific center of Rostov,
Rassvet, Russia, Yulikapeskil@mail.ru
©Fedyushkin A., Ph.D., Federal agrarian scientific center of Rostov,
Rassvet, Russia, andrey.v.f.@yandex.ru

Annomayus. B onblTe, 3a0)k€HHOM B cTanuoHape K orzena arpoxumuu M MUHEpPAIbHOIO
nutanus pacrenuit ®I'BHY ®PAHIL B n. Paccer PocroBckoif obmacTu M3ydanoch BIIUSHHE
MUHEpaJIbHBIX YIOOpEHUI Ha ypoxKail U Ka4ecTBO 3epHa 03MMOH mieHuIs! copra ['ydepnarop Jlona,
BO3/I€JIBIBAEMOr0 110 HEMApOBBIM IPEIIECTBEHHUKAaM. B pe3ynbrare nccieqoBaHuil yCTaHOBIEHO
MOJIOXKUTENIbHOE BIMSHUE W3y4aeMbIX 103 Ha YPOXKalHOCTb KyJbTYp M coJep:kaHue Oellka B 3epHe
o3uMoi meHunbl. HanGonpmmii mpupoct Oenka MO Tropoxy M SpoBOW TIIEHHIE MOJy4eH
npu BHeceHnn 100 xr azora m 90 kr kamus. s monydeHUsT MakCUMAaJbHOTO YpOXKash O3MMOM
nmeHunbl copra ['yoepHarop JloHa mpu BO3AENIBIBAHUM IO HEMAPOBBIM IPEAIIECTBEHHUKAM
HEOOXOIMMO BHOCUTBH IIOJIHOE MHHepalibHOe yaoOpenue B g03e NigoPeoKoeo, uTO mo3Bomsier
nojy4yarb ypokaih B mpenenax 66,1-72,15 n/ra. MakcumanbHas OKyHNaeMOCTb JIOCTUraeTcs
IIpY IPUMEHEHUH a30THBIX YnoOpeHuil B no3e 60 kr 1. B. /ra MO MNpeAIIECTBEHHUKY SpoBas
MIIEHUIA U TIPU TpUMeHeHUU (PochOopHBIX ynoOpeHuit B go3e 60 Kr 1. B. /Ta 10 MPEIIIeCTBEHHUKY
TOpOX.

Abstract. In the experience laid down in the station, K the Department of agricultural
chemistry and mineral nutrition of plants the Federal agrarian scientific center of Rostov in Rassvet
of the Rostov region studied the effect of mineral fertilizers on the yield and quality of winter wheat
varieties, Gubernator Dona, cultivated by non-fallow predecessors. As a result of the research, the
positive effect of the studied doses on crop yield and protein content in winter wheat grain was
established. The greatest increase in protein in peas and spring wheat was obtained by applying 100
kg of nitrogen and 90 kg of potassium. For maximum yield of winter wheat Gubernator Dona in the
cultivation on non-fallow predecessors, it is necessary to make a complete fertilizer dose
of N100P60K90 that allows you to crop within 66.1-72.15 centner per hectare. The maximum return
is achieved when using nitrogen fertilizer in a dose of 60 kg per hectare, spring wheat predecessor
and the application of phosphate fertilizers in a dose of 60 kg per hectare precursor peas.
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Knrouesvie cnosa: ypoxallHOCTh, 03MMasi MILIEHUIA, COAepkaHHe OeKka, J03bl YIOoOpeHHi,
MPEAIIECTBEHHUKH.

Keywords: yield, winter wheat, protein content, fertilizer doses, predecessors.

Beeoenue

OCHOBHOI 3epHOBOH KYJIbTYpO#, BO3/eibIBacMOi B PocTOBCKON 00y1acTH, SBISICTCS 03UMast
nenuna. [lokynka u BHeceHHe ynoOpeHu sBisieTcs BeCbMa 3aTPATHBIM 3JIEMEHTOM TEXHOJIOTUI
BBIpAIIMBAaHUS JAaHHOH KyJIbTypel M HE Bcerza okymaercs. Heo0XoamMocTh BOCHOJHSTH
BBIHOCHMBIE C YpO’Ka€M JJIEMEHThl IHUTAaHUS PACTEHUHN SBJIsETCs HECOMHEHHOH. Ilpu sToM
HEKOTOpBI€ BUJBI U J103bl YIOOPEHUN MPAKTUYECKU HE BIUSAIOT HA BEIMYMHY NPUOABKU ypokas, a
TaK)Ke ero Ka4ecTBo, APyrue Ha00opoT BechMa pe3ysibTaTuBHbI [1].

Bnusinne MuHEpanbHBIX yOOOpEeHUH Ha ypokaih M KaueCTBO O3MMOM IMIICHUIBI B HACTOSAIICE
BpEMS XOPOIIO U3Y4YEHO, OJHAKO PETYJISIPHO MOSBISIOTCS HOBBIE COPTa 03UMOM MILEHUIIbI, KOTOpBIE
MOTYT MO-pa3HOMY pearupoBaTh Ha BHOCHMbIE MHHepalbHble yAoOpeHus. OCOOEHHO SIPKO 3TO
BBIPAXXAETCSl MPU MX BO3JEIbIBAHUU 110 PA3IMYHBIM HENApOBBIM MpeaniecTBeHHUKaM. [loatomy
W3yYeHHE BIUSHHS Pa3HBIX JTO3UPOBOK M COYETAHWH MHHEPAJIbHBIX yHOOpeHHMH Ha ypoxail u
KauecTBO 3€pHa O3MMOM  NIIEHUILIBI  BBICOKONPOJIYKTHUBHBIX COPTOB 10  HENAapOBBIM
MpEIIECTBEHHUKAM B HACTOSIIMM MOMEHT SIBJISIETCS aKTyaJdbHbIM H TpeOyeT NPUCTAILHOTO
BHUMAaHUSI.

Mamepuan u memoouxa

C unenpl0 HM3y4yuTh OCOOCHHOCTU BIMSHUS PA3IMUYHBIX COYETAaHUM M 103 MHUHEPAJIbHBIX
yaoOpeHuil Ha ypokaih M KaueCTBO 3€pHA O3MMOM MILIEHUIIbI 110 HENApOBBIM MPEALIECTBEHHUKAM,
Hamu B 2016-2017 rr. mpoBeneHbl uccienoBaHuss Ha crauuoHape K orngena arpoxumuu u
MuHepasibHoro nutanus pacrenuit ®I'bHY «DPAHII».

Os3umass nmenuna copra I'yGepHarop JloHa BbiceBajlaCh IO CIEAYIOUIMM HEHNapOBBIM
MpeIIECTBEHHUKAaM: TOPOX U sIpoBasi MILIEHUIIA.

BHecenne MMHEpaNbHBIX YJOOpPEHMH IMOJA O3MMYIO MIIEHUIY MPOBOIWIN IO CIEAYIOLIE
cxeme: 1) Konrpons (6e3 ymoOpenwii), 2) Nioo, 3) Pso, 4) Koo, 5) NiooPeso, 6) Neo, 7) NiooKoo, 8)
PsoKoo, 10) N1ooPsoKoo.

®docdopHble, KaTUIHbIE U CIIOKHBIE YI0OPEHHsI BHOCUIIU 0] OCHOBHYIO 00pa0bOTKY, a30THBIE
— B [IOIKOPMKY B BUi€ aMMuauHoi cenutpsl (34,5%) B pa3y KylieHus 1 BbIX0Ja B TPYOKY.

O6mas miomans AensHok — 210 m?%, ydeTHas 50 M2 TIOBTOPHOCTh HYeTHIPEXKpATHAA,
pacroyio’KeHUe BapUaHTOB peHIoMHU3upoBaHHOe. OTOOp MpoO, y4eThl U ONpeneieHus ypoxas U
coJiepKaHus OeKa BBIMOIHSUIM [0 CTAaHJAPTHRIM MeToAuKaM. MaTtemaruueckass o00paOoTKa JaHHBIX
BBINTOJTHEHA METOIOM JMCIIEpCHOHHOTO aHanmu3a o b. A. JlocniexoBy [2].

ArpoTexHUKa BO3/IENBIBAHUS CETbCKOXO3SIMCTBEHHBIX KYIBTYP — PEKOMEHayeMast JJIsl 30HBI.

[TouBa ydacTka — dYepHO3eM OOBIKHOBEHHBIM, OUEHb TEIUIbI, KpPaTKOBPEMEHHO
npomep3aromuii.  ['paHyloMeTpUYeCKHii  COCTaB  —  TSOKEIOCYDIMHUCTBIM,  MECTaMH
JIETKOTJIMHUCTBIMN.

Pesynomamot u o6cyscoenue
OntuManbHOE MHUHEpAIbHOE MUTAHWE B TCUCHHE BErEeTAIl[HOHHOIO TMEPHOJa W MPaBUIIbHBIN

MoA0Op TPEIIIECTBEHHUKOB SIBISIOTCS OMNPEACTSIONUME (PaKTOpaMu MPHU MOTYYCHHH BBICOKHX
yporkaeB 3epHa o3umoii mieHutsl [1, 3—4]. Mccnenoranus, npoenennsie B ®TBHY ®PAHI] no
03UMON miueHune copra JloHCKas nvpa, BO3AEJIBIBAEMON MO HENAPOBBIM MPEAIIECTBEHHUKAM
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MOKa3ajy, YTO BHOCHUMBbIE MHUHEPAJIbHBIE YAOOPEHHS, MO3BOJIAIOT CYIIECTBEHHO IOBBIIIATH
YPOXKAWHOCTh, 0COOCHHO MPY MCIOIb30BAaHHHU TTOJIHOTO MUHEPAILHOTO yrnoopenus [ 3].

[IpoBeneHHBIE HAMU MCCIIEA0BAaHUS J10KA3bIBAIOT, YTO MPEALIECTBYIOIINUE KYIbTYPhl U J103bI
yA0OpeHUN aHAJIOTHYHO BJIUSIOT Ha YPOXKaWHOCTh O3WMOM mMIIeHHIBI copta ['yoepnarop [lona
(Tabmuna 1).

Tabmuna 1.
VPOXAUHOCTH O3UMOM MIIEHHUIIBI I10 PA3JIMYHBIM IMPEJILLIECTBEHHUKAM, 1/ra

Joza 100 uccredosanus Cpeonee Ipubaska
yOobpenus 2016 2017 K KOHMPOJIO
O3uMast NUEHUYA HO 20POXY
KonTpoins 50,8 56,4 53,60 —
N100 62,2 62,6 62,40 8,80
Peo 61,0 65,6 63,30 9,70
Koo 54,5 57,4 55,95 2,35
N100Pso 64,2 67,1 65,65 12,05
Neo 58,7 59,5 59,10 5,50
N100Kso 62,2 62,7 62,45 8,85
PsoKoo 61,5 65,5 63,50 9,90
N100Ps0Keo 68,5 75,8 72,15 18,55
HCPos 4,6 5,8 — —
O3umas RUEHUYa no Aposoll NueHuye
Koutpons 27,7 447 36,2 —
N1o00 51,2 54,9 53,05 16,85
Peo 44,2 56,2 50,2 14,00
Koo 36,4 45,6 41 4,80
N100Ps0 51,2 54,5 52,85 16,65
Nso 50,9 51,8 51,35 15,15
N100Koo 54,2 58,5 56,35 20,15
PsoKoo 49,8 56,3 53,05 16,85
N100PsoKgo 63,0 69,2 66,1 29,90
HCPos 5,9 6,5 — —

B 2016 rogy mo mpeaiIecTBEHHUKY IOpOX CHUTyallMs CKJIaJbIBalach CIEAYIOIIUM 00pa3oM.
Ha kouTtpone ypoxaitHocte coctaBmwia 50,8 1/ra. BHeceHne MuHepanbHBIX YyIOOpEeHM
SHAYUTCJIBHO YBCIMYHBAJIO ypO)KaﬁHOCTB 03UMOM MNIIEHUIBI IO BapHaHTaM I/ICCJ'IG)IOBaHI/II\/'I, 3a
UCKJIIOUEHHEM BapuaHTa ¢ BHeceHueM Koo, I/le CTaTUCTUUECKU TOCTOBEPHOTO YBEJIIMUEHHUS YpOrKas
HE TMPOUCXOAMIO. MakcuManbHas ypoXalHOCTh ObLIa IOJydyeHa IpPH BHECEHHM IOJHOIO
MUHEpAJILHOTO YA00peHus u cocraBuia 68,5 1/ra.

[To mpeniiecTBeHHUKY spoBasi MIIEHUIA CUTYallUs CKJIQJbIBAJaCh aHAJOTMYHBIM O0Opa3oM.
BHeceHne MuHepalbHBIX Y00pEHH CYIIECTBEHHO MOBBIIAIO YPOXKAHHOCTh 03UMOM MIIEHUIIBI 10
BapUaHTaM OIbITa 32 MCKJIIOYCHHEM BapHaHTa ¢ BHeceHHMeM 90 Kr A. B. KajMs, MOCKOJIbKY IpHU
A30BITOYHOM KOJIMYECTBE JAaHHOT'O 3JICMEHTA NMUTaHWA, PACTCHUSA HaYWHAJIN UCIBITHIBATH I[erI/II_[I/IT
B a3ote U (ocdope u ObLIM HE crTOCOOHBI (OPMUPOBATH BHICOKONPOAYKTUBHBIE MOCeBBl. Kak u 1o
ropoxy, MakCHUMajbHas YypOXalHOCTh HaONIOanach Ha BapHaHTE C NPUMEHEHHEM IOJIHOIO
MHUHEpAJILHOTO y100peHus: U cocTtaBmia 63 1/ra. Cinenyer OTMETHTb, YTO YPOXKAMHOCTD MIIEHUIIBI
10 JaHHOMY HNPE€AIICCTBEHHUKY ObL1a 3HAYUTEIBLHO HUKEC, YEM I10 T'OPOXY. Ot0 BEPOSATHO CBA3aHO C
TE€M, YTO PACTEHHUS MPEIIIECTBYIOMIEH KYIbTYpbl MOTPEOJSIOT B OOJBUIMX KOJIWYECTBAX TE XKe
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AJIEMEHTBI THUTAHHS, KOTOpPBIE TPEOYIOTCS PACTCHHSIM O3WMOM MINEHUIBI I (OPMHUPOBAHUS
BBICOKMX YpOXXaeB, M BHOCHMBIE yIOOpEHUS HE MOTYT TOJHOCTHIO TOKPHITHh BO3HUKAIOIIUI
NeUIHT.

2017 rom xapakTepu30Bajcs OOMJIBHBIMH OCaJIKaMH B TEPHUOJ] BECCHHEH BEreTalmy 03UMOM
MIICHUIIBI, YTO OKAa3ajgo IOJOXKUTEIbHOE BIMSHUE Ha ypoxkahHocTtb. Tak, B 2017 roay
YPOXKaHHOCTh 0O3UMOM MIIEHUIIBI 110 TOPOXY CYIIECTBEHHO BO3pocia 1o cpaBHeHuto ¢ 2016. Kak u B
MPEIBIAYIIEeM IOy, BHOCUMbIC MUHEpPATbHbIC yI0OPEHUS TOBBIIIATN YPOKAHHOCTD MIICHHIIBI.

AHanornyHas TEHACHIMSA YPOXAWHOCTH TMPOCIEKHUBACTCA TI0 O3WMOHM IIIEHHUIE, TIe
MPEAIIECTBEHHUKOM SIBJISIIACH SPOBast MIIICHUIIA. 3/1eCh TAaK)KE YPOXKAHHOCTh OblJIa MAaKCHMAaJIbHA HA
OTBITE C TIOJHBIM MHUHEPAIBHBIM YIOOPEHHEM M MHHHUMAaJbHAa Ha OIBITE, IJI€ BHOCHIJICS TOJBKO
Kalui.

Crnenyer OTMETHTh, YTO OT3bIBYMBOCTH PACTEHUH O3MMOW IIICHUIIBI Ha BHOCHUMBIC
yA0OpEeHUs O TOPOXY U SIPOBOM MINEHMIIE CUIILHO oTinyaeTcs. [IpubaBka 1Mo ropoxy OT BHECEHHS
MOJIHOTO MHHEPAIBHOTO yHoOpeHus coctaBmia 18,55 m/ra, xoTs Oblia MOTydYeHa MaKCUMalbHas
ypoxkaiftHOCTh. [IpubaBka yposkas 1o sipoBoil miieHuie cocraBuia 29,90 1m/ra, 4To TOBOPHT O
Oosbleld OT3BIBYMBOCTH PACTEHHUN TMIICHUIBI IIOCJIE JAaHHOM KyJIbTyphl Ha MPHUMEHEHUE
ynobpenuii. B cpennem 3a Ba roa MCCIEIOBaHHUM MO MPEIIIECTBEHHUKY TOPOX MaKCHUMabHas
npubaBKa ypoxKaiHOCTH ObLjIa MOJydeHa MPH BHECEHUH TOJTHOTO MHUHEPaIbHOTO yaoopenus (18,55
1/ra).

A30T — BakHas cocTaBHasg dYacTh 3epHa. OCHOBHBIM BHEIIHUM (DAaKTOPOM SIBIISICTCS
00€CIIeYeHHOCTh PACTEHHMIA a30TOM, OT KOTOPOI'O 3aBUCHT CoJiepKaHue Oefka B 3epHe [5].

W3 Tabnuimpl 2 BHJIHO, YTO BHECEHUE PA3IMYHBIX MHUHEPATBHBIX YIOOPEHUH IMOJIOKUTEIBHO
BIIMSIJIO HA U3MEHEHUE COJIEP KaHMs OeIKa B 3€pHE O3UMOM IMIIIEHHUIIBI.

Tabmuna 2.
COJIEP)KAHUE BEJIKA B O31UMOM IMIIEHUIIE T10 ITPEJINECTBEHHUKAM, 1/ra

Hosa 100 uccneoosanuii
yO0obperus 2016 2017 Cpeonee 3nauenue
O3umas nueHuya no 20poxy
KonTpons 12,54 11,86 12,20
N1oo 14,54 13,17 13,85
Peo 12,26 11,12 11,69
Koo 12,08 11,29 11,69
Nz1o0Pso 14,71 12,08 13,40
Neo 13,68 12,31 13,00
N100Ko0 15,39 12,77 14,08
PeoKoo 14,25 11,69 12,97
N100Ps0Koo 14,14 12,08 13,11
O3umas RUeHUYa no aposoll NeHUye
Kontponb 10,83 9,12 9,98
N1oo 13,22 11,57 12,40
Peo 11,46 10,83 11,14
Koo 12,14 10,55 11,34
Nz100Pso 12,54 9,98 11,26
Neo 12,77 9,12 10,94
N100Koo 12,77 12,54 12,65
PeoKoo 12,77 10,83 11,80
N100Ps0Koo 12,83 11,57 12,20
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ITo mpenmecTBeHHUKY ropox Ha KoHTpoie B 2016 romy conep:kaHue Oeilka COCTAaBHIIO
12,54%. BHecenue MuUHEpPAJIbHBIX TYKOB YBEIMYMBAIO COJAEp)KaHHE Oelka B 3€pHE 110
OOJBIIMHCTBY HM3y4aeMbIX BAapHUAHTOB, KPOME BapHAHTOB C BHECEHHUEM TOJIbKO (ochOopHBIX U
KaJUIHBIX yI0OpeHul, rie conep:kanue Oenka ObLIo JaXke HHKE, YEM Ha KOHTPOJIE, YTO CBSA3AaHO C
HEIOCTaTKOM B TIOY4BE a30oTa Juid (OpMUpOBaHHMA 3€pHa C BBICOKHM COZEp)KaHUEM Oelika.
MaxkcumManbHOe 3HaYeHUE JTAHHOTO MoKa3aressi Habmronanock npu BHeceHuu NiooKoo 1 cocTaBmiio
15,39%.

[lo mpeamiecTBeHHUKY spoBasi MIICHUIIA COAEp)KaHUE Oeika B 3epHE ObUIO 3HAYUTEIHHO
HIDKE. DTO OOBSCHIETCSA TeM, YTO O3UMas MIICHUIA, BO3/EIbIBAcMas 110 TOPOXY, UCTIONIB3YeT a30T,
HAKOIUICHHBIN paHee KIyOCHbKOBBIMH OaKTEpHsIMH, B PE3yNbTaTe Uero cojepxanue Oelka B 3epHe
CylIecTBEHHO Bo3pacTaeT. Ha xonTpose comepxanue 6enka coctaBuio Bcero 10,83%. Buecenue
yaOOpeHHuii TPUBOAMUIO K YBEIMYECHHUIO COJEp)KaHusi Oelka IO BCEM BapUaHTaM OIbITA.
MaxkcumanbHOE 3Ha4eHue ToTy4deHo ipu BHeceHuu Nioo (13,22%).

B 2017 rogy mpou30muIo cylmecTBeHHOE CHIDKEHUE OelTKa B 3epHE 03UMOM MINEHUIIBI I10 BCEM
M3y4aeMbIM BapuaHTaMm onbita. Pasuuiia B conepxanuu 6enka B 2016 u 2017 rr. HanpsMyto cBsi3aHa
C TOTOIHBIMHM YCIOBUSIMH, Tak kKak B 2017 rogy B mepuoj BECEHHEH BereTali BbBINAIO
3HAYUTEIBHO OoJiblllee KOJIMYECTBO OCAAKOB, YeM B npeapaymeM. Ha koHTpoie 1o
MPEANIECTBEHHUKY TOpOX cojaepkanue Oenka cocraBmwio 11,86%. Ilo ymoOpeHHbIM BapuaHtam
HAOIO/IaNach CXOKasi TEHICHIMS B W3MEHEHUH cojepkaHus Oenka, kak u B 2016 romy. Ilo
MIPEIIECTBEHHUKY SpOBas MIIEHUIA COoep)KaHWe Oelka Ha KOHTposie cHuizwioch a0 9,12%. Ha
yIOOpEHHBIX BapHaHTaX ColepKaHWe Oeika ObUIO 3HAYMTENBbHO BbINIE, Kak U B 2016 romy 3a
HCKJIIOUEHHUEM BapHuaHTa ¢ BHeceHueM 60 Kr 1. B. a30Ta, IJle KOJIMYECTBO Oejika ObLJIO Ha YpOBHE
KOHTPOJIS.

B cpeanem 3a 1Ba roma HcCCieOBaHHM YCTAHOBIIEHO, YTO NPUMEHEHHE MHUHEpPaIbHBIX
yIOOpEHH TOJIOKHUTEIBHO CKAa3bIBACTCSI HA COICPKAHWMU OeiKa B 3€pHE MIIEHHIBI 10 000UM
npeamecTBeHHUKaM. [Ipuyem, HamOonblee yBeIHMUEHHE B COACPKAHWUU Oellka OTMEYEHO TIpHU
BO3ZENBIBAHUH TI0 SIPOBOM MIIEHUIIE, T/Ie JaHHBIA MMOKa3aTeslb BO3pacTal Mo BapuaHTam Ha 1,16—
2,67%.

Jl1g cenbCKOX03sICTBEHHOTO MPOM3BO/ICTBA OOJBIIOE 3HAYEHHE MMEET OKYINaeMOCTb 3aTpar
Ha TpuUMeHeHue ynoOpenuit. Ha PucyHke mpencraBieHBl pe3yiabTaThl OKYITAEMOCTH BHOCHMBIX
MUHEPAIBHBIX yIOOpEHUI.
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Pucynok. OxynaemMocTb y100peHH!i, BHOCUMBIX TI0A O3UMYIO MIIEHUILY, KI/KT [I. B.

[Io ropoxy MakcuMajibHas OKYMAaeMOCTh HaOmofanach NpU NpUMEHEHUH (HocHOpHBIX
ynobpenuii B 1o3e 60 Kr . B./ra, HOCKOJIbKY B COYETaHUHU C a30TOM, OCTAIOIIMMCS MOCie YOOpKU
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ropoxa, BHECEHHE JaHHOTO BHJA YIOOpPEHHMH JaeT MaKCUMAaJIbHO TOJIOXHUTEIbHBIA 3(PEKT.
Haumenbimass OKyrmaeMOCTh BHOCHMBIX YIOOpEHUN OTMEUEHA MpPU BHECEHUHU TOJILKO KaTUHHBIX
yaoopenuii. [1o mpeamiecTBeHHUKY SpoBasi MIIICHHUIIA HAWBBICIIAS OKYITAeMOCTh HAOIIONACTCsl TIPH
BHECEHUH TOJILKO a30THBIX ymoOpeHuit B go3e 60 kr na.B./ra m coctaBwia 25,3 KI/KT 1. B.
MuHHUMaNbHOE 3HaUEHHE, KaK U 10 TOPOXY, OTMEUYEHO Ha BAPUAHTE C BHECCHHEM TOJIBKO KaJIHIHOTO
yaoOpenust u cocraBuia 5,3 Kr/kr 1. B. [Ipu mprUMEHEHUH MOJHOTO MHHEPAIBHOTO yIOOpEHUS 0
000MM MpeAIIeCTBEHHUKAM OKYIaeMOCTh CPETHSSL.

Bui6oowv

1. Mcrionb30BaHre MUHEPATBbHBIX YIOOPEHHI B M3y4aeMbIX /103aX MPHUBOIUT K YBEITHUCHHUIO
YpO’KaHOCTH 03uUMOM mieHunsl copra ['ybepunarop Jlona mo o0OouM mpealIecTBEHHUKAM.
MaxkcumanbHas pudaBKa ypokas MmojiyueHa npy MPUMEHEHUN TOJTHOTO MUHEPATILHOTO YI0OpeHusl.

2. JIy4myro OT3BIBYMBOCTh Ha IMPUMEHEHHE MUHEPAIbHBIX TYKOB JEMOHCTPHUPYET O3UMast
MIIEHMIIA, BO3/EJIbIBAEMasl 110 SPOBOI MIIEHUIIE, IOCKOJIBbKY B II0UBE I10CJIE HEE BO3HUKAET OCTPBIN
neUIUT MUTATENBHBIX BEHIECTB, YCTPAaHAEMbIil BHECEHEM MUHEPAIbHBIX YIOOPEHUH.

3. benok B 03UMO¥ MINEHUIIE YBEIWYMBACTCS MPH BHECEHHUH MUHEPAIBHOTO YyAOOpEHHUs MO
JIBYM IpEeALIECTBEHHUKAaM U 10 BceM BapuantaM. HanOonbmmii npupocT Oesika B 3epHE MILIEHUIIBI
10 TOPOXY U SPOBOM MIlIEHHULIE Toay4deH npu BHeceHuu 100 kr azora u 90 kr kanus.

4. MakcuManbHasi OKYIaeMOCTh JIOCTUTAeTCs MPU MPUMEHEHUU a30THBIX ynoOpeHuil B 103e
60 Kr 1. B./ra 1o MpeAIIecCTBEeHHUKY SpOBasl MIICHUIIa U TIpU IpuMeHeHu (HochopHbIX ynodpeHuit
B no3e 60 Kr ja.B./ra mo mpemIecTBEHHUKY Tropox. [Ipy NMpuMEHEHHWH MOJHOTO MHHEpPATbHOTO
yAOOpEHHsI OKYMAeMOCTh CYIIECTBEHHO CHUKACTCSI.

5. JIns mony4deHus MaKCUMaJbHOTO yposKasi 03uMoii mieHutsl copta ['ydepHarop Jlona npu
BO3/IEJIBIBAHUM TI0 HEMapOBBIM MPEIIIECTBEHHUKAM HEOOXOAMMO BHOCUTH MOJHOE MHHEPAIbHOE
ynoopenue B 103¢ NiooPsoKoo, 4T0 1mMo3BOIISIET IOMYYaTh ypokai B mpezenax 66,1-72,15 m/ra.

6. Hanbonee 5SKOHOMHYECKM LEI€COOOpa3sHBIM TPU BO3JCIBIBAHUM MIICHUIBI COpTa
I'yoepnarop [lona mo ropoxy siBIsieTCs BapuaHT ¢ BHeceHueM 60 kr 1. B./ra ¢dochopHbIX
ynoOpeHuii, mo sipoBoit mueHue — 60 Kr 1. B./ra a30THBIX Y1OOPEHUH, YTO MO3BOJISET MOTYYUTh
npubaBKy ypoxkas B npenenax 9,7-15,15 w/ra.
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Aunomayus. B TIOronHO—KJIMMaTHYECKUX YCIOBUSX AMYpCKOM 001acTH CyIeCTBEHHBIM
HEJOCTAaTKOM TPU BO3JEIBIBAHUU COU SIBISETCS HEBO3MOXHOCTH YOOpPKH MO TPaJAULIMOHHON
TEXHOJOTHH TpU ee BIakHocTu Oonee 20%, COOTBETCTBEHHO CPOKU YOOPKH 3aTSTUBAIOTCA H
BO3pACTAlOT TOTEPU Ypoxkasi. AJBTEPHATUBHBIM BAPUAHTOM SIBIIETCS TEXHOJIOTHS YOOPKH COH
04eCcOM Ha KOpPHIO, KOTOpas MO3BOJUT yOUparh KyJAbTypy C IHOBBIIIEHHOW BIaKHOCTbIO 000OB,
C BO3MOYKHOMW 3aCOPEHHOCTBIO ITOCEBOB, MOJEITIOCTHIO, BBICOKUM COJAEPKAHUEM COJIOMHCTOW YacCTH,
KoTOpass HaOmiomaeTcss TpuU psgoBoM TmoceBe cou. Ha ocHoBe mpoBeneHHsix OI'BHY
HansHUNUMDCX uccnenoBannii B 2017 romy mo BO3MOXHOCTH HCIOJIB30BaHUSI METO/AA Oueca
pyu yOOpKe COM MpeiokeHa KOHCTPYKIIMSI MOAEPHU3UPOBAHHOTO 00pa3iia O4eChIBAIOIIEH KaTKH,
MO3BOJISAIOIIETO CHU3UTh TIOTEPH JI0 arpOTEXHUYECKUX TpeOOBaHUN U yOUpaTh BeCh OMOIOTUYECKUI
yYpOXau ¢ IoJs.

Abstract. In weather and climatic conditions of the Amur region, a significant drawback
in soybean cultivation is the inability to harvest according to traditional technology with its
moisture content of more than 20%, respectively, the harvesting time is delayed, and crop losses
increase. An alternative option is the technology of harvesting soybeans with a comb on the root,
which will remove the crop with the high moisture of beans, with the possible contamination
of crops, lodging, high content of straw, which is observed in ordinary sowing of soybeans. Based
on the Far Eastern scientific research Institute of mechanization and electrification of agriculture
studies in 2017 for the possibility of using the flock at harvest of soybean, the proposed design
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of the upgraded sample the combine harvester to reduce losses to agronomic requirements and clean
up the biological crop from the field.

Knroueswie cnosa: yoopka, cosi, ouechIBaroIias xarka, 6apadan, rpeOcHKa.
Keywords: harvesting, soybean, the combing reaper, drum, comb.

Beeoenue

B Amypckoii obmactu cocpenorodeHo 68% ot miaomaay cou, Bo3nensBaemoit B AP0 u 37%
ot wiomaau B PO (http:/mex.ru).

B 2017 rony cost 3anumana 934,1 Teic ra, BasioBbIH cOop cocraBmi 1,26 miuH ToHH. B 2018
roAy IUIOMIAs TOCEBOB 1o coto coctaBmia 975,7 ra (http://mcx.ru).

Coro yOuparoT mTpsMBIM KOMOAaWHUpOBaHMEM TIpH BIaxHOocTH He Oonee 20%
3epHOYOOpOYHBIMU KOMOaifHaMU 10 KJIACCHYECKOM TEXHOJIOTHH, KOTOpas BKJIIOYaeT B ceds: cpes
pacTeHuii; OOMOJIOT pPACTUTENBHONM MacChl, BBIACNIEHHE M OYHCTKY 3€pHa OT IIpUMecel;
TpaHcopTUpPOBKY B OyHkep. [lomoBa BMecTe ¢ M3MENBUYEHHOW COJIOMOI pa3zOpachiBaeTcs MO
noJtro [1].

Ha yGopke cou mpon3BOAMTENBHOCTh KOMOAiHA M Ka4eCTBO YOPAHHOTO YpO)Kas 3aBHCST OT
3aCOPEHHOCTH IIOCEBOB, COOTHOIIEHHS MAacChl 3€pHAa COHW, CONOMBI U TonoBbl. [Ipu yOopke
BBICOKOCOJIOMUCTBIX MOCEBOB (CILIONIHOM Ps0BOI MOCEB COM) MPOU3BOJUTENHLHOCTh CHUXKACTCS U
BO3PACTAIOT TIOTEPHM HECPE3aHHBIMA HIDKHMUMH 0Oo0amMM ¥ HEIOMOJOTa, a Tpu yOopke
HU3KOYPOXKaWHBIX ~ YYaCTKOB yBEJIMYMBACTCS JApobOieHue 3epHa cou. (OCOOCHHO BEIUKH
MUKPOIOBPEXKICHUSI, Toxoase Hepeako 10 50% [2].

Henocratkom TexHonoruu YOOpKHM KomMOalHaMU SBISIETCS 3aBUCUMOCTb OT MOTOTHBIX
ycioBuid. Coro yOMparoT 1Mo 3aMOpO3KaM, HO HECTAaOWIIBLHBIM TeMIEpaTypHbId ()OH — HOUYHBIC
3aMOPO3KH U TUTFOCOBBIE JHEBHBIC TEMIIEPATYphI MPHUOCTAHABIMBAIOT YOOPKY B YTPCHHHE YaChI,
Korna 600bl OTTaMBAIOT U YBIAXKHAIOTCS. [IpHM MITIOCOBBIX JHEBHBIX TeMIEpaTypax HabOIromaercs
BEUEPHAS poca M yBIaKHEHHME O0000B M crebield, uYTo JenaeT HEBO3MOXHOH yOOpKYy COH.
[TpuxoauTcst 0XKUAATh, KOT/IAa TIOCEBBI MPOBETPATCS, CPOKU YOOPKH 3aTATHBACTCS, TIOTEPH PACTYT,
yOopka B cpeHeM mpojaosnkaeTcs He MeHee 25-30 aHel, 4TO HE COOTBETCTBYET arpOTEXHUYECKUM
TpeOOBaHUSAM U CTaHJAPTaM CTPaH C Pa3BUTHIM CEIbCKUM XO3SHCTBOM.

Hapsiny ¢ TpaauiimoHHON TEXHOJOTHEeH yOOpPKH CEeNbCKOXO3SHCTBEHHBIX KYIBTYp HaXOIUT
NPUMEHEHHE TEXHOJOTHs o4eca Ha KOpHIO. JlaHHBIM CcHoOcoOOM yOMpPalT TpPEeuMYIIeCTBEHHO
3€pHOBBIE KYJIBTYpHI (IIIIEHUIIA, SYMEHb, OBEC).

HccnenoBanusiMu I0Ka3aHO, YTO OU€C PACTEHHM COM BO3MOXEH, HO UMEET CBOM XapaKTEPHbIE
OCOOCHHOCTH: pa3NuyHble (U3UKO—MEXaHMYEeCKHe M pa3MepHble CBOMCTBa cTebns u 0000B,
HaJM4Me SPYCHOCTH. B oTiiMuue OT 3epHOBBIX KYJIBTYp, IJIe 3€PHOBKH IIOTHO CKOMITOHOBAHBI H
JOCTaTOYHO MPOYHO MPHUKPEIUICHBI K cTe0t0, 000BI COM MPU BO3JACHCTBUM BHEIIHEW CHIIBI JIETKO
pacTpecKUBAIOTCS U 3€pHA CBOOOTHO BBICHIAIOTCS U3 CTBOPOK.

IIpn odece mnpPoHCXOAUT OTPHIB 000a TpeOEHKOW, COMPOBOKIAOIIUNUCI YAAPOM, HUTO
HEM30€KHO BeNET K PAaCKPBITHIO CTBOPOK M YIApHOMY BO3ICHCTBHUIO HA 3epHO. B 3aBucuMocTH OT
TOYKU COMPUKOCHOBEHHS 3€pHA C TPEOCHKOW MPOMCXOMUT €ro IBMIKEHHE IO HEONpeNeTeHHOU
TPACKTOPUH, C YYETOM YEro HEOOXOIMMO MPOEKTHPOBATH KOPIYC OYECHIBAIOMICH KATKU TaKUM
o0pa3oM, 9TOOBI BCE 3€pPHO, HE3AaBUCUMO OT €r0 Ha4allbHOM TPaeKTOpUH, COOMPaAnIoch B OyHKepe.

B memsix m3ydeHuss BO3MOXXHOCTH HCIIONIB30BaHUS METO/Ia 0deca Ha YOOpKE COM MPOBEICHEI
nosieBele  uccienoBanust paszpadoranHord B DOBI'HY  JlaneHUMMOCX skcnepuMeHTanbHOM
MOJIEBOM YCTAaHOBKH C Pa3HBIMH KOHCTPYKITUSIMU OYECHIBAIOIINX TPeOEHOK Ha copTe cou «JIumus»:
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—rpeOeHKa, M30THyTas IO HBOJbBEHTE, MMEMOLIas TONUIMHY 4 MM M paJuaibHbIi a3
muamerpom 10 mm (Pucynok 1, Bua a);

—IUIOCKas rpe0eHKa, UMEIoIas TONIKUHY 4 MM, paJiuajibHbIN a3 quaMeTpoM 10 MM U 3aTOUKy
6oKoBbIX 3yobeB 45° (Pucynok 1, Buj 6);

—rpeOeHKa, M30THyTas IO 3BOJbBEHTE, MMEIOLIas TOJNLIMHY 2 MM M paJuaibHbIi a3
nuametpoMm 5 mm (Pucynok 1, Bua B).

Yacrora BpaleHus o4echIBaroIIero 6apabana 3anaBainach 3HAYCHUSIMH: 26,17 ¢! 36,63 ¢!;
47,1 ¢! Ha pa3HBIX pabouMX CKOPOCTAX JBMKEeHHs arperara: 1,39 m/c, 1,94 m/c, 2,5 m/c.

1) 2)

Pucynok 1. BapuanTel odechiBatomux rpebeHok: 1) m3orHyras rpeOeHka, 2) miockas rpeOcHKa,
3) u3ornyTas rpebeHKa.

DKCepUMEHTalbHasl OdYeChIBAIOIIas >KaTka arperardpoBaiach ¢ Tpaktopom T—150K
(Pucynok 2).

Pucynok 2. Pabdora T-150K ¢ sxcriepMeHTaIbHOM 04eChIBarOIIEH JKaTKOH Ha OMBITHOM II0JI€.

[Tpunnun paboTel odeckIBaroIei sxkatku oopasia 2017 roga npencrasieH Ha Pucynke 3.
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JoHaA DOTEPL

e 7 A~ 4

Pucynok 3. DkcnepumeHTanbHasi odechiBaromas xarka oopasma 2017 roma: 1 — oOrekarens, 2 —
Kopryc, 3 — yJ/UIMHUTENb o0TekaTens, 4 — mpuemMHas kamepa, 5 — OapabaH, 6 — eMKOCTh Il cOopa
3€pHOCOEBOr0 BOPOXA.

B 3aBHCHMOCTH OT BBICOTBI pACTEHUSI COU OOTEKaTEIb OUEChIBAIOIIEH KAaTKU yCTaHABINUBAJICA
OTHOCUTEJIbHO OapabaHa ¢ peryaMpoBKOil 110 BEPTUKAIN U TOPU3OHTAIIM JUIs BBIOOpA ONTUMAILHOTO
yIila HakJIOHa cTeOJIs MPH 3axBare ero rpeOCHKaMK B 30HE MPHUKPEIJICHUS TIEPBOTO HIDKHETo 0600a
OT TIOBEPXHOCTH TTOUBHI.

B pesynbrare mpoBENEHHOIO 3KCIIEPUMEHTA YCTAHOBJIEHO, YTO TI'pedeHKa, M30THYyTas IO
HBOJIBBEHTE TOJILIMHON 4 MM M C paJuajbHbIM Ia30M, IOKazaja Jy4lllde Pe3ydabTaTbl 10 O4ecy
pactenuil cou. KauecTBo oueca OIIEHHMBAIOCH MO KOJIMYECTBEHHOMY IOKA3aTeIl0 MOTeph IMOCIie
MpoxXoAa ¥ TPOIEHTHOMY COOTHOIICHHIO HEOUYECaHHBIX 0000B. [lns yciaoBUil UCHBITAaHUH,
TUMUYHBIX JJI1 YOOPKH COM, TIOJIYYEHbI CIEeIyIOLINe 3HAauYeHUs: pajuyc OouechlBarollero Oapadana
— 0,230 M, KOIMYECTBO pAAOB IpeOeHOK — 8, GopMa rpedeHOK — 3arHyTasl O 3BOJIBBEHTE, C
JIMaMETPOM Ma3a MeXAy 3yObsIMM 5 MM; 4acToTa BpallleHusl odechiBatomiero 6apabana 31,4-39,77
¢’!; mocrymaremsHas pabouas ckopocTh — B mperenax or 1,28 mo 1,82 m/c. Ha otux
KOHCTPYKTUBHO—PEXUMHBIX IapamMeTpax MOJy4YyeHbl MaKCHMaJlbHbIE IOKa3aTeld KadecTBa odeca
cou [3].

ITpu npoBeneHNH ucciie0BaHUN ObUIN BBISBIICHBI CIETYIOIINE HEAOCTATKU:

1. YacTnuHo HaOmromancss BHIOPOC CeMsIH COM BIEpe]l 1o Xony karku (okoso 30% cimydaeB)
(30oHa moteps, PucyHok 3);

2. O6pbIB BepxHel yacTu pacteHus ¢ 6o6amu (B 20-30% crmyuaes);

3. 3abuBaHUe OKHA PUEMHOMN KaMephl )KaTKH 3€pHOCOEBBIM BOPOXOM;

4. HeynoBneTBOpUTEIbHOE KOMUPOBAHUE IIOBEPXHOCTH TOJISL.

Llenv pabomvl — Ha OCHOBAHUU IMPOBEJEHHBIX 3KCIEPUMEHTOB N0pabOTaTh KOHCTPYKLHUIO
HKCTIIEPUMEHTAIBHOM OUeChIBAIONIEH KaTKHU JJIsl CHIDKEHHSI IIOTeph U YOOpKE COM METO/IOM oueca
710 arpOoTeXHUUYECKUX TpeOOBaHUH.
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Mamepuanvt u memoovl
3ajaya nmoucka palurdoHaIbHBIX MMapaMETPOB KOHCTPYKIUHU OMpE/esieHa ONbITHBIM myTeM. [1o

urtoram uccieaoBanuii 2017 roma ompeneracHa KOHCTPYKIMS YCOBEPIIEHCTBOBAHHOTO oOpasma

AKCIIEPUMEHTAJIbHON OYeChIBAIOIIEH XKaTKu 1 oueca con (Pucynox 4).
3

Pucynok 4 — DkcriepiMeHTaNbHAs OodechIBaromias xkatka oopasma 2018 roga: 1 — obrekarens, 2 —
outep, 3 — BEpXHUH KOKYX, 4 — OUeChIBaIOIIMI OapabaH ¢ TpeOeHKaMu, 5 — IpueMHas kKamepa.

Pezynomamot u ux obcyscoenus

B ycoBepiieHcTBOBaHHOM 00pasiie MpOU3BEIEHbI CIEAYIOINE U3MEHEHUS:

1. ymMeHBIIIEH JuaMeTp odvechiBaomiero OapabaHa W KOJWYECTBO TPeOEHOK, T'peOeHKH
YCTaHOBJIEHBI O] YITIOM 45° K OBEpXHOCTH OapabaHa U UMEIOT BO3MOXHOCTh PETYIMPOBKHU yIJia B
npenenax + 15°;

2. UIsl MEXaHUYECKOTO YJIABIMBAHUS 3€PEH, JETALIUX [0 HApaBJICHUIO JBIKEHUS arperara,
YCTaHOBJIEH OUTEp — OTpa)kareb;

3. BEpXHUU KOXYX 3 CHpPOEKTHPOBAH TaKUM 0Opa3oM, YTO OTCKOK 3€pHa IMPOUCXOIUT B
HaNpaBl€HUH, TPOTHBOIIOIOKHOM JBIKEHUIO TpakTopa (00 — Yrod MExXIy HampaBiIeHHEM
JBUKEHUS 3epHA M HOPMAJH K KOPIYCY kKaTKH, 3 — yroi OTCKOKa (pUKOIIIeTa);

4. mpoeM PUEMHOM KaMephl 5 171t cOopa 36pHOCOEBOT0 BOPOXA PACIIOJIOKEH TOPU30HTATIBHO;

5. mupuHa xarku yBenuyena ¢ 0,6 o 1,5 metpa;

6. oOpazer] cHAOXXEH KOMHMPYIOIIUM KOJIecoM (Ha CXeMe He MOKa3aHO), 00eCTeYyuBaIONINM
BO3MOXKHOCTH PErYITUPOBKH BBICOTHI O4€Ca PACTCHHIA.

Bui6oowl
B cBsi3u ¢ 0COOCHHOCTSIMH CTPOEHHUSI PACTEHUI COM TMpeIaraeTcsl MPOU3BECTH OUYEC COM C

MOBBIIICHHON BJIaXXHOCTBIO IS MOJIy4CHUA HCPACKPBITBIX 0000B. Hpez(nonaraeTCﬂ, 4qTo
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KOHCTPYKIIHSI YCOBEPIIEHCTBOBAHHOTO 00paslia TO3BOJIUT COKPATUTh TOTEPH 3€pPHA COM IOCIIE
npoxoaa O‘ICCBIBaIOH_[eﬁ JKaTKU 10 HOPM, YCTAHOBJICHHBIX arpOTCXHUYCCKUMU TpeGOBaHI/I}IMI/I.
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Annomayus. Ilocne yOOpkH cOM METOIOM OYECHIBAaHHMs OCTaeTcs MOOOYHOM MPOAYKT —
CO€eBas M0JI0Ba, KOTOPasi MOXKET HCIIOJIb30BaThCsl KaK yJOOpEHHE, a B Cllydyae HE0CTaTKa KOPMOBBIX
pecypcoB — Kak TIpyOblii KOpM JJisi yIAOBJIETBOPEHHUS HYXKJ >KMBOTHOBOACTBA B 00€CIEUEHUU
IIOJIHOPALMOHHOTO KOPMJIEHUS CEJIbCKOXO3SIMICTBEHHBIX KUBOTHBIX. AKTyaJbHOCTb HCIIOJIBb30BaHUS
IIOJIOBBI  BbI3BaHAa HE TOJBKO HEOOXOAMMOCTBbIO IOBBIIIEHUS MPOAYKTUBHOCTH  OTpaciu
KUBOTHOBOJICTBA, HO M MEHBIIMMHM 3aTpaTaMU Ha €€ MOJyYeHHUE [0 CPABHEHMIO C 3aTOTOBKOM CEHa
U coJoMbl. Pe3ynbTarhl McclieoBaHUs CBUIETENBCTBYIOT, YTO NMUTATEIbHOCTb 1,7 TOHH IOJIOBBI,
IIOJIy4E€HHOM ¢ 4-X ra CO€BOro I0JIsl, COOTBETCTBYET OCHOBHBIM aHAJIOTHYHBIM XapaKTepucTUKaM 1,7
TOHH 3JIaKOBOTO CE€Ha, IT0JIy4aeMOro ¢ OJHOIO ITIOCEBHOTO rekTapa. B HacTosiee BpeMs B AMypCKO
oOmactu cog BbIpamuBaercss Ha 900 ThIC Ta, YTO MOXET IIOJIOBOM KOMIIEHCHPOBATh
B Kopmoripon3BojicTBe 380 ThIC TOHH CEeHa, JJIS TOJIYYeHHs] KOTOporo Tpedyercst He meHee 220 Thic
ra CEHOKOCOB. [Ipy YMCIIEHHOCTH NOTOJI0BbsI KPYITHOTO poraroro ckora B npenenax 100 Teic To1oB,
B T.4. 50 TBIC TOJIOB — KOpPOBBI, MOTPEOHOCTh B C€HE cocTamisieT, npuMmepHo 200 ThIC TOHH,
JUIS IPOU3BOACTBA KOTOPBIX HeoOxomumo 110 Thic ra MOCEBHBIX IUIOHIAEd W3 HMEIOLIUXCS
B cenbxo3yroabsax obmactu 280,6 Teic ra ceHokocoB. B cBs3u ¢ »tum uccienoBanus GI'BHY
HansHUMMOCX mno pa3paboTke TEXHOJOTMM YOOPKH COUM METOAOM OYECHIBAaHMS SIBISIOTCS
aKTyaJJbHBIMH W HEOOXOAMMBIMU  JUIi  ONTUMHU3ALUMM  SKOHOMHMYECKOTO  COCTOSHUS
CEJIbCKOXO35IIICTBEHHOT'O MPOU3BOJICTBA.

Abstract. After harvesting soybean by the method of Stripping remains a by—product—soybean
floor, which can be used as fertilizer, and in case of lack of feed resources — as coarse feed to meet
the needs of livestock in providing complete feeding of farm animals. The relevance of the use
of the floor is caused not only by the need to increase the productivity of the livestock industry but
also by lower costs of its production compared to hay and straw. The results of the study indicate
that the nutritional value of 1.7 tons of the floor obtained from 4 hectares of soybean field
corresponds to the main similar characteristics of 1.7 tons of grain hay obtained from one hectare.
Currently, in the Amur region, soybeans are grown on 900 thousand hectares, which can
compensate for sexual fodder production of 380 thousand tons of hay, which requires at least
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220 thousand hectares of hayfields. With the number of cattle within 100 thousand heads, including
50 thousand cows, the need for hay is about 200 thousand tons, for the production of which it
is necessary to 110 thousand hectares of acreage from the available 280.6 thousand hectares
of hayfields in the region. In this regard, studies of Far Eastern research Institute of mechanization
and electrification of agriculture the development of the technology of harvesting soybeans
by the method of Stripping remains are relevant and necessary to optimize the economic condition
of agricultural production.

Kntouesvie cnosa: cos, monosa, CEHO, TUTATEITLHOCTD, KOPM.
Keywords: soybean, chaff, hay, nutrition, feed.

OnHuM M3 OCHOBOIONATaOMMX (DAKTOPOB PAa3BUTHS >KUBOTHOBOJCTBA, MOBBIIMICHUS €T0
3 PEKTUBHOCTH W BaJOBOTO MPOM3BOJCTBA NPOAYKLWH, SBISETCA YIydlIeHHE KOPMOBOH Oa3bl.
Kopmonpou3BoactBO — 3TO  BBICOKO3aTpaTHas M INpoOisemHas cdepa MpoM3BOACTBA
KMBOTHOBOJUECKON MpoAyKIMH. Pe3ynbrarsl o0ecriedeHns )KUBOTHBIX KOPMaMH 3aBUCST HE TOJIBKO
OT arpapHO—TEXHOJOIMYECKUX DPELIEHUI, HO U OT INPUPOJHO—KIUMATUYECKUX YCJIOBUMN, KOTOpHIE
94acTO MPEMATCTBYIOT 3aroTOBKE HEOOXOAMMOTO KOJMYECTBAa M KadecTBa KOPMOB. B cTpykType
palMoHa KpYIMHOIO pOraroro CKoTra OOBEMHCTbIE KOpMa, B TOM 4YHCIE TIpyOble, 3aHUMAOT
1o 75% [1].

[Tocne yOOpKH cOM METOAOM OYECHIBAHMSI OCTAETCSA MOOOYHBIA MPOJYKT — COEBasl MOJIOBA,
KOTOpasi MOKET MCIOJIBb30BaThCsl KaK yIoOpeHue, a B CIydae HEJIOCTaTka KOPMOBBIX PECYpCOB —
KakK TpyOblil KOpM AJIsl YIOBJIETBOPEHUS HYXKJ KHUBOTHOBOJCTBA B 00€CHEUEHUH HOTHOPALUOHHOTO
KOPMJICHHSI CEJIbCKOXO3AHCTBEHHBIX XUBOTHBIX. AKTYaJbHOCTb MCIIOJIb30BAHUS I1OJIOBBI OCHOBAHA
HE TOJIbKO HEOOXOAMMOCTHIO MOBBIIIEHHUS] IPOAYKTUBHOCTH OTpAaciid >KUBOTHOBOJACTBA, HO U
MEHBIIIMMH 3aTPaTaMU 10 CPABHEHUIO € 3arOTOBKOM CEHA U COJIOMBI.

B nensax ompeneneHus 3Ha4MMOCTH 1MOOOYHOIO MPOJYKTA BBIPAILIMBAHMUS COM, HE3EPHOBOU
COCTABIIAIONIEH ypoXass — COEBOW TOJOBBIL, JUIsl OOecHedeHHs IOJHOLIEHHOTO KOPMIICHUS
CEJIbCKOXO3SIICTBEHHBIX  JKMBOTHBIX, TIO3UTUBHO BIUSIOLIETO0 Ha YyBEJIWYeHHE o0beMa U
peHTa0eIbHOCTH TMPOU3BOACTBA MOJIOKA U MsCA, BBIIOJHEHO MCCIEIOBAaHUE €€ XHMHYECKOTO
COCTaBa M IHUTATEIBHOCTH. 11 NQHHOIO MCCIENOBAaHUS HCIIOJIB30BAaHBl PE3YJbTaThl aHAIM30B
kopmoB u3 IIpotokonoB ucnbitanuii PI'BY «CraHIMs arpoXUMHUYECKOM CIIyXObl «AMypckas»
(oxts16pp 2017 1.), yuebHnoro nocodus KpacnomekoBoit 2011 1. [1] u moHorpaduu IIpucsxuoit
2013 r. [2]. O6061IeHHBIC TTOKa3aTeNy peIcTaBieHbl B Tabmule.

[TonoBa, cocrosmiasi U3 CTBOPOK OOOOB, YaCTUYEK JIUCTHEB, HEJO3pENbIX O000OB M CEMsH,
MEJIKMX 4YacTell COJOMBI, CEMsIH COPHBIX pacTeHuil, Ooraue MUTATeJbHBIMU BELIECTBAMH, YEM
COJIOMA, JTy4llIe IEPEBAPUBACTCS U NIOE€1AETCS JKUBOTHBIMH, CKAPMJIMBAETCS] UM OTIENBHO, & TAKKE B
CMECH C KOHIIEHTparaMu U COYHbIMHM KOpMaMu. B monoBe 0000BBIX KYIBTYp COAepkKaHHE MPOTEUHA
BBIIIE, YEM B TOJIOBE 3JaKOBBIX, YTO OOYCIIOBIMBAET €€ Oosiee BBICOKYIO MUTATEIbHOCTh, KOTOpas
oyt B 1,5 pasa Beie, yem coiaoMbl. OHa Ha 5% MEHBIIE CONEPKUT KJIETYATKH, YEM COEBas U
JIpYTUX BHUJIOB COJOMa, HO 0€3a30THUCTBIX 3KCTpakTUBHBIX BemecTB (bOB) B Hell 3HaunTeNnbHO
0oJbllie, 4YeM B COJIOME U MOJIOBE APYTUX KYIBTYP.

CoeBas 1mosioBa MMEET 3HAYUTEIBHOE IPEBOCXOACTBO IEPEN YKa3aHHBIMH KOpMaMH IIO
COACpKAHUIO )KUPA, MUHEPAJIBHBIX IEMEHTOB, CyXOI0 BEIIECTBA U APYTUX COCTABIISIFOIINX

[Ipu cootHomenun monoBel 50% K ypoOXKaWHOCTH 3€pHA COM B CpPEAHEM IO AMYPCKOU
00J1acTH BO3MOXKHOCTbH IOJIyYEHUS TOJIOBBI COCTABIISIET MPUMEPHO 5 1/ra (YporKaiHOCTh 3epHa CON
~ 10 m/ra).
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C 0IHOro MOCEBHOrO reKTapa CeIbX03TOBAPOMPOU3BOAUTEIN MONY4YalOT NMpuMepHo 20 1.
3]1aKOBOTO ceHa (mpu BiIaxHOCTH 15% — 1700 kr cyxoro BeliecTna).

5 Tabnuna.
PE3VJIbTATBI UCCJIIEJJOBAHWUU
Onpeoensiemasn © Boszmoorcnocmo
Xapaxkmepucmuxa ® 3 2 nonyuums ke ¢ 1 2a —
(nokazameiv) § 3 R g v S
S S S 3 I 8 Y 873
= S 5 S S T ¥ § §¥izd
%] = Q S S § v =
N N N Q T N 9O S Q S =
< N 3 S S 5SS § Syi EES
3 = S 3 PS8 IR SEX
= S S N So & o §¢g=
S S T 0 N 2
3 : S - -
> S e ¥ &
MaccoBas 1071 BJIaru % 10-15 10-15 10 15 — — —
MaccoBast 10715 B
CYXOM BEIIECTBE:
CBIPOTO TIPOTEHHA % 10,3 11,7 115 10,7 1819 49,7 3,7
CBIPOTO KHpa % 3,4 4.6 45 2,4 40,8 19,5 2,1
CBIPOH KJIETYATKH % 41,6 36,4 40,3 32,7 555,9 154,7 3,6
CBIPO#i 30J1BI % 8,0 7,7 8,8 7,5 127,5 32,7 3,9
KaJIbIHs % 1,2 11 0,8 45 76,5 4,7 16,3
dbocdopa % 0,3 0,3 0,2 2,5 42,5 1,3 32,7
0
PaCTBOPHMEIX % 15 25 25 34 578 106 5,5
YIJICBOJIOB (CaxapoB)
JIETKOTHIPOTIN3YEMBbIX %
YIJIEBOJIOB 1,6 2,5 2,2 2,4 40,8 10,6 3,8
(kpaxmaia)
HUTPATOB MT/KT 76 71 72 70 119000 30200 3,9
KopmoBbie equHHIIbI r 0,5 0,6 0,5 0,6 1020 255 4,0
OOmMeHHast YHeprus M/[x/xr 7,6 8,5 7.9 6,8 11560 3612,5 3,2
Hepesapumbili r 41,0 470 460 420 714 200 3,6
MPOTENH

Pesynbrartel uMcclieOBaHUS CBUJETENbCTBYIOT, YTO MHUTATENbHOCTh 1,7 TOHH IMOJOBBI,
MOJIY4EeHHOM ¢ 4-X r'a COEBOTIO IM0JIsl, COOTBETCTBYET OCHOBHBIM aHAJOTMYHBIM XapaKkTepucTukam 1,7
TOHH 3JIaKOBOT'O CEHA, ITOJIy4aeMOro ¢ OJTHOrO ITIOCEBHOIO rekTapa. B HacTosmee Bpems B AMypCKOM
oOmactu cost BbIpamuBaeTcss Ha 900 TbIC ra, YTO MOXET IIOJIOBOM KOMIIEHCHUPOBaTh B
kopMmorpon3BoAcTBe 380 THIC TOHH CeHa, JJIs OTYy4YeHHs KoToporo Tpedyercs He MeHee 220 ThIC Ta
CeHOKOCOB. IIpy uncieHHOCTH MOToJ0Bbs KPYIMHOIO poraroro ckora B npeaenax 100 Twic ronos, B
T. 4. 50 TBIC TOJOB — KOpOB, MOTPEOHOCTh B ceHE cocTapiseT, npuMepHo 200 THIC TOHH, IS
MIPOM3BOACTBA KOTOPHIX HeoOxonuMo 110 ThIc ra MOCEBHBIX IUIOIIAAEH M3 HUMEIOLIUXCS B
CeNbX03yroapsax oonactu 280,6 THIC ra CEHOKOCOB.

Pazpa®oTka U BHeJpeHHE B MPOM3BOACTBO TEXHOJOTHIl cOOpa, YIJIOTHEHMs, XpaHEHUs H
pa3gadu KUBOTHBIM COEBOM MOJIOBBI 3HAUUTENBHO COKpATAT 3aTpaThl Ha MPOU3BOJCTBO CEHa U
COOTBETCTBEHHO, MMO3BOJIUT HMCIOJIb30BaTh Oojiee 200 ThIC ra CEHOKOCOB JUIsl MIPOM3BOACTBA MHOU
IIPOAYKLIMY PACTEHUEBOJICTBA, B T. Y. COM.

92


http://www.bulletennauki.com/

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice

http://www.bulletennauki.com Lot btsh AU

Cnucok numepamypol:
1. KopmneHue cenbCKOXO3AHCTBEHHBIX JKMBOTHbIX. Kamyra: WM3parenscTBo HayyHOU

nureparypsl H. @. boukapes, 2007. 608 c.

2. KpacmomekoBa T. A., Illapsamze P. JI., TyaeBa E. B., Apnayrosckuit M. ]I.
HopMupoBaHHOE KOpMIIEHHE CEIBCKOXO03SIMCTBEHHBIX KUBOTHBIX. biarosemenck: Jlans['AY, 2011.
188 c.

3. [Ipucsxknas C. 1. CoBepiieHCTBOBaHME TEXHOJOTHU cOOpa IMOJOBHI C M3MEIbUECHUEM U
pazOpaceiBaHUEM COJIOMBI P KoMOaitHOBOW yoopke cou. biarosemenck: Jlansl'AY, 2013. 202 c.

References:
1. Feeding of farm animals. (2007). Kaluga, N. F. Bochkarev, 608.
2. Krasnoshchekova, T. A., Sharkadze, R. L., Tuaeva, E. V., & Arautovsky, I. D. (2011).
Normalized feeding of farm animals. Blagoveshchensk, DalGaU, 188.
3. Prisyazhnaya, S. P. (2013). Improvement of technology for harvesting chaff with chopping
and spreading straw during harvesting of soya. Blagoveshchensk, DalGaU, 202.

Paboma nocmynuna Ipunama x nybnuxayuu
6 pedaxyuio 25.07.2018 a. 28.07.2018 2.

Ccolnka 0ns yumupo8anusi:

Muxanes B. B., Ilynexenko E. A. 3aMeHa NOpou3BOACTBAa CE€HAa MWCIOJIb30BAHUEM B
KOPMJICHHH CKOTa COEBOM moioBHl // Brommerens Hayku m npaktuku. 2018. T. 4. Ne8. C. 90-93.
Pexum noctyna: http://www.bulletennauki.com/mikhalev (zara o6pamenus 15.08.2018).

Cite as (APA):

Mikhalev, V., & Shulzhenko, E. (2018). Replacement of manufacturing of hay by use soy
chaff in farm animals feeding. Bulletin of Science and Practice, 4(8), 90-93.

93


http://www.bulletennauki.com/

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice

http://www.bulletennauki.com Lot btsh AU

VIIK 636.52/.58.087.8
AGRIS: Q02

BJIMAHUE COEBO-KYKYPY3HOI'O COOTHOIIEHUA B IINTATEJIBHOM
CYBCTPATE HA AKTUBHOCTb IPOBUOTHYECKOM KYJIbTYPbI

OIlluwkun B. B., ORCID: 0000-0001-5524-1651, kano. c.-x. nayk, [arvnesocmounulil Hay4HO-

uccnedo8amenbCKull UHCMUmym Mexanu3ayuu u d1eKmpupuKayuu celbCko2o Xo35aucmed,

2. bnazosewenck, Poccus, shishkin-vi@mail.ru

©Ycanos B. C., ORCID: 0000-0002-4288-9835, xawo. c.-x. nayk, /lanbhegocmounblii HAy4HO-

uccnedo8amenbCKull UHCMUmym Mexanu3ayuu u d1eKmpuuKayuu celbcko2o Xo3saucmed,

2. bnazosewenck, Poccus, usanov-1989@bk.ru

O©HTuwxkuna I'. 10., ORCID: 0000-0003-0513-7885, /[arvregocmounulii HayuHo-
uccnedo8amenbCKull UHCMUmym Mexanu3ayuu u d1eKmpupuKayuu celbCKo2o Xo3saucmed,
2. bnazosewenck, Poccus

INFLUENCE OF SOY-CORNER RATIO IN THE NUTRIENT MEDIUM
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Annomayus. 1Ipou3BOACTBO COEBO—KYKYpY3HOI'O KOPMOBOIO cyOCTpara, MpeaHa3HaueHHOIo
JUIS BBIpAIIMBAHUS MNPOOMOTHYECKUX KYIbTYp B ycioBusix [Ipuamypbs, sSBIS€TCS aKTyaJbHBIM
BOIPOCOM. OKCIIEPUMEHTAJIbHbIE JaHHbIE JOKa3bIBAalOT, YTO B COEBO—KYKYpY3HOM cyOcTpare
COZIEPIKaTCsl MUKPOIJIEMEHTBI, HEOOXOAUMBbIE I HOPMAJILHOTO Pa3BUTUS M JKU3HEAEATEIbHOCTU
MHUKpPOOpPraHu3MoB. B crarbe mnpencTaBieHbl ONHMCAHUE M Ppe3yNbTarhl MHOTO(aKTOPHOrO
JKCIIEPUMEHTA, IMPOBEICHHOIO C LEIbI0 ONPENEICHUs BIUSHHS KOJIMYECTBA COEBOIO MOJIOKA H
KyKypy3HOTro OyJbOHA Ha aKTUBHOCTh MUKPOOPTaHU3MOB B cyOcTpare.

Abstract. The production of soybean—corn fodder substrate intended for growing probiotic
crops in the Priamurye region is a topical issue. Experimental data prove that the soy—corn
substratum contains trace elements that allow the normal development of the vital activity
of microorganisms. The article describes the results and results of a multifactorial experiment
conducted to determine the effect of the amount of soy milk and corn broth on the activity
of microorganisms in the substrate.

Kniouesvie cnosa:  cyOCcTpar, KyIbTUBUPOBaHME, COs, KYyKypy3a, MpPOOHOTHYECKUE
MHUKPOOPIaHu3MBl, (JaKTOPbI, MaTeMaTudeckas MOJIEIb.

Keywords: substrate, cultivation, soybean, corn, probiotic microorganisms, factors,
mathematical model.

94


http://www.bulletennauki.com/

broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice

http://www.bulletennauki.com Lot btsh AU

be3 HopmasibHON MUKPOQIIOpHl HEBO3MOXKHBI MTOJHOLIEHHOE MHUIIIEBAPEHHE U YCBOCHHE MHILIH,
MOJ/Iep’)KaHNE TIOCTOSHCTBA BHYTPEHHEH Cpeapl OpraHM3Ma, €ro 3alluThl OT IaTOreHHOH
MUKPOhIOphl. UKCIIO MOIe3HBIX OaKTEepHil, COCYIIECTBYIOMIMX ¢ MAKPOOPTraHU3MOM, IPUMEPHO Ha
JIBa MOPsI/IKa MPEBBIIIACT YUCICHHOCTh KJIETOK CaMOTo Makpoopranusma [1].

B mnocnennee BpeMsi mHTepec K mIpobOieMe NpUMEHEHHs NMPOOMOTHKOB B BETEPUHAPHOMN
NPAaKTUKE U B KOPMJICHUU CEIbCKOXO3AHCTBEHHBIX JXHBOTHBIX 3HAYMTEIBHO MOBBICWICA. Maer
MOUCK HOBBIX BHUJOB MHKPOOPIaHW3MOB, TII€PCIIEKTUBHBIX JJISI HCIIOJIB30BaHUS B COCTaBe
MPOOMOTUYECKUX TPENapaToB, COBEPLICHCTBYETCS TEXHOJOTUS WX TMPOU3BOJCTBA, CO3JAIOTCS
HOBBIE OHMOMIpenaparbl OpUrHHAILHOTO cocTaBa. Habmonaercss ycTolunBasi TEHICHIIHS 3aMeILCHUsS
NPOOMOTUYECKUMH TIpenaparaMd aHTUOMOTHKOB, KOTOpble HauOojiee MIMPOKO HPUMEHSIIOTCS B
KUBOTHOBOJICTBE C IEJIbIO PODUITAKTHKY ¥ JICUCHUSI KAIICUYHBIX MHPEKIUH [2].

O¢ddexTuBHBIE Cpeapl IS KYIbTUBHPOBaHUS OakTepuil MOTYT OBITh HM3rOTOBJIECHBI C
MPUMEHEHUEM [UTATEeJIbHBIX OCHOB M3 JIOCTAaTOYHO IIMPOKOTO CIHEKTpa B3aMMO3aMEHSEMBIX
CyOCTpaToB KMBOTHOTO, PACTHTEIBHOTO WJIM HWHOTO TpoucxoxaeHus. OCHOBY, COIEpKaIlyIo
HEOOXOIMMBbIE HYTPHEHTHI, MOXXHO HCIIOJIb30BaTh B KadeCTBE YHUBEPCAIBHOTO 0a30BOTrO
KOMITOHEHTA MPU KOHCTPYHPOBAHUH 0aKTEPHOIOTHUYECKHUX Cpell pa3inyHoro HazHaueHus. [Ipu stom
MOSIBIIIETCS. BO3MOXHOCTh Pa3paOOTKH YHU(DHUIIMPOBAHHBIX KOMILIEKCOB MUTATENbHBIX Cpeld Ui
MIPOU3BOJCTBEHHOTO TNpuMeHeHus. [luTarenbHas cpenma B JaHHOM Cilydae, KakK CTPYKTypHas
eIMHUIIA YHU(QHUIMPOBAHHOTO KOMIUIEKCA, JOJDKHA COCTOSATh M3 2 YacTel: IOCTOSHHOMN
(yHuBepcalpHOI), BKIIOUaroniel ©0a30BbIl CyOCTpar, a Takxke NepeMeHHOW (crenu@uyuHoil),
3aBHUCSIIEH OT TOTPEOHOCTEH  KOHKPETHOTO  MPOU3BOACTBEHHOTO  IMITaMMa  OaKTepHid.
[TpuroToBieHne Takoi CpeAbl MOXKET BKIIOYATh PA3[eNIbHYIO IMOATOTOBKY OOEMX 4YacTei, a HX
CBEJICHME MOXKHO OCYIIECTBISTh HEMOCPEACTBEHHO TIIepe] WJIA B XOA€ KYJIbTHBHUPOBAHHS
MHKPOOPTraHu3MoB [3].

Cos — camas neHHast 6000Bast KylbTypa, ee 3epHO 0orato OeIkoM, BATAMUHAMU U SHEPTUEH,
conepxkut 32—45% nporenna, 10 20% xupa, HO CPAaBHUTEIILHO MaJIO YIJIEBOJOB [4].

Kykypy3a, xak ucrounuk sHepruu (70% yrieBoJoB), IPEBOCXOAUT BCE 3EPHOBBIE KOpMa
37IaKOBBIX, HO OTJIMYAeTCsl HAMMEHBIIUM cofepkaHueM chiporo mporteuHa (10 10%). Kak u Bce
371aKOBBIE 3€pHOBBIE KOPMa, OHA COJEPKHT JOBOJIBHO OOJIBIIOE KOJIMYECTBO BUTAMUHOB Ipymiibl B u
ocobenHo MHoro — ButamuHa E (135 mr/kr). CpaBHUTENbHO HM3Kash pacTBOPUMOCTH NMPOTEHHA
(25-30%) nenaet ee 1EHHBIM KOMITOHEHTOM [5].

Llenbto MccnenoBaHUs SIBISETCS pa3paboTaTh TEXHOJOTHIO NPHUTOTOBJIECHUS MUTATEIbHOTO
cyOcTpara Ha OCHOBE COM U ONPENIENINUTh €ro ONTUMANIbHBIM cOCTaB, 00eCneUnBaIOIINN HAUTYUIIyIO
aKTHBHOCTh OMOMacChl MUKPOOPTaHU3MOB. 3a/1audl MCCIIEOBAHUS: MMPOBECTH 0030p JUTEPATyphl H
MaTeHTHBIH TOWCK 10 TeME HCCIeNOBaHusl, 00OCHOBATh BIUSHHE BPEMEHH BapKHh KYKypy3bl Ha
BBITSKKY YIVIEBOJIOB B OYyJIbOH, ONPENEIUTh CTENEHb BIUAHUS 3HAYMMBIX (PAKTOPOB U TEXHOJIOTHIO
MOJYy4YEeHUs] MUTATEJbHOIO CyOcTpara M COXPAaHHOCTh MPOOMOTHYECKHUX KYIBTYp, pa3padboTarh
TEXHOJIOTHUECKUH perlaMeHT Ha IOJIydeHHe MUTATeIbHOTO Cy0CcTpara Ha OCHOBE 3€pHa COMH.

Mamepuansi u MemoOobvl ucciedo8anuii:

JUis  monydeHHs HUCXOAHBIX JIaHHBIX BBIMOJIHEH 0030p HMH(pOpMAIUH, MPOBENIEH
perJaMeHTAllMOHHBIA MOKMCK MO CIEAYIOIIMM HalpaBlIEHUSM: MPOOMOTHYEKHE MHUKPOOPTaHU3MBL,
cyOCTpaThl Ha OCHOBE 3€pHa COHU, CHOCOOBI MOJTyYeHHUs] MPOOMOTHYECKHX JO0ABOK, TEXHOJIOTHUS
IIPUTOTOBJIEHUS] TMTATEIbHBIX Cpel. Pe3ynpTaTel MAaTEHTHBIX MCCIEJOBAHUNM IOATBEPAWIN
oTCyTCTBHE MHQOpMAIK 00 omnbITe (aKTOPOB HCCIEAYEMBIX MPOIECCOB, BIUSIOUIMX Ha BHIOOD
KOMIIOHEHTOB, B LIEJISIX [TOJIy4eHHsI IUTATEeIbHOIO CyOCTpaTa Ha OCHOBE 3€pHA COM.
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B mensx ontuMuzanMM cocTaBa KOMIIOHEHTOB COEBO—KYKYpy3HOro cyoOcTpara, majs
MOJyYeHUs] HAWIydlled COXPAaHHOCTH MHKPOOPTaHU3MOB OBbLI TPOBEACH MHOTO(aKTOPHBIN
9KCHEPUMEHT.

W3 TeopeTnueckux HcciaeIoBaHUN ObUIO ycTaHOBIEHO, 4TOo B 100 I KOpPOBBETO MOJIOKa
cpelHee cofiepKaHHe ChIPOro MpoTerHa cocTaBisieT 3,4 T B To Bpems, kak B 100 r coeBoro mMonoka
ceiporo mporeuHa 5,2 r. [loaromy 4ToOBI COCTaB MOJYYEHHOTo cyOcTpaTta ObLT MaKCHMaIbHBIM
NpUOSTMKEH K COCTaBy KOPOBBETO MOJIOKA, IO CHIPOMY NMPOTEHHY, YPOBEHb BapbUPOBAHUS COCBOTO
Mosoka 0bu1 puHAT 300 MiL., yTo B 001eM ooveMe 500 mia coctaBuio 60%. CoaepxaHue ChIpOro
MPOTEHUHA MPU TAaKOM COOTHOIIEHUH cocTaniseT 3,12 r B 100 r cyberpara.

[loBbIIaTh ypOBEHH COEBOrO MOJIOKA HE MEIecCOO00pa3HO, TaK KaK 3TO HKOHOMHYECKU
Hea(p(peKTHBHO, KpOME TOTO, MPU MOBBIIICHUH COJEPXKAHHUS CHIPOTO NMPOTEMHA B cyOcTpare, Oyaer
HEBO3MOXKHO BBIIEpPKATh Caxapo—IpOTEMHOBOE COOTHOILIEHHWE, Ha OCHOBAaHMH KOTOPOIro U
yCTaHaBIIMBAJINCh YPOBHU BapbUpPOBaHUs (akTopa, KyKypy3HbIid Oyab0H [6].

OKCIIEpUMEHTAIIBHBIM IIyTEM YCTAHOBJIEHO, YTO COJEp)KaHUE MPOCThIX yrieBoaoB B 100 mu
KyKypy3HOro OynboHa cocTaBisier 6,56 rpamMma, a couepkaHue OEJIKOB B COCBOM MOJIOKE B
npenenax 5,11 r va 100 mn mpoaykra [6], (clck.ru/E3v8W). DTo mo3BONSET TOBOPHUTH O
BO3MOXKHOCTH BapbHpPOBAHMs KOJMYECTBOM Oellka M MPOCTBIX YIVIEBOAOB, IMyTeM HW3MEHEHUs
00bEMOB KYKYPY3HOTO WIIM COCBOTO OYIBOHOB B o0mem cyocrpare. Kpome sToro B HHX
CoZiepkKaTbCsl MUKPOIEMEHThI, HEOOXOIUMBbIE JJIi HOPMAJIbHOIO Pa3BUTUS U JKU3HEIAEATEILHOCTU
MHUKPOOPTaHHU3MOB.

Ha ocHOBaHUMU TeOpeTHYEeCcKOro M3yueHusi 00beKTa UCCIEIOBaHUsA, aHAIN3a CYIIECTBYIOLIEH
nHbopMauu ObUTH BBHIOpaHBI apaMeTpPhl ONTHMU3ANNU (y) 3HAYUMBIX (PAaKTOPOB KOJIMYECTBO HE
aKTUBHBIX MUKpPOOPIaHMU3MOB, a Takke (PakTopbl (X) U uX ypoBHU BapbupoBaHus (Tabmuna 1).
KonuyecTBO He aKTHBHBIX MHUKPOOPTaHW3MOB PACCUMTHIBANIU IMYTEM pPAa3HOCTU OOIIETO KOJI-Ba
MUKPOOPTaHHU3MOB U KOJIOHUEOOPa3yIoIUX eIUHUI] B 1 MJI TPOIYKTA.

Tabmuna 1.
®OAKTOPHI, BJIIMAIOIIME HA POCT MUKPOOPI"AHU3MOB
1 NX HAMEYEHHBIE YPOBHU BAPLUPOBAHUA

Yposenw sapvuposanusa

D Ob.
aKmopbl o3nauenue 1 0 "
KonndecTBo coeBoro OynboHa, MIT X4 100 200 300
KonmdecTBo KyKypy3HOTO OyIBOHA, MIT Xy 20 40 60

O6paboTKy pe3yapTaroB MHOTO(AKTOPHOTO SKCIEPUMEHTA MPOBOJAMWIM COTIIACHO M3BECTHOU
Metoauke [7].

Pesynomamut uccneoosanuii u ux oocyscoenue
B pe3ynbTarhl ONMBITOB MOKAa3bIBAIOT, YTO COCTAB OIBITHOTO CyOCTpaTa BIHMSET Ha aKTUBHOCTD
MHUKPOOPIaHU3MOB IpH KyJAbTuBUpoBaHuHU (Tabmuma 2).

B pe3yibTare CTaTUCTHUYECKOM 06p360TKI/I PEC3ylIbTaTOB JSKCIICPUMCHTA OBLIO IOJIYYCHO
AICKBATHOC YPAaBHCHUEC PETPECCUN:

y, = 54966669 + 36922222,22x; + 113566662x7 + 113566662x5 — 170349993x%x3

B pPaCKOANPOBAHHOM BUJAC YPABHCHUC PECTPCCCUN TPUHAITO CJ'ICJIYIOIJ_[I/Iﬁ BU:
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y, = —1835944369 + 23082554 X C + 113566662 X K —1362799,944 x C X K
—56783,331 X C? — 1419583,275 X K2 + 3406,99986 x C? x K
+ 17034,9993 X C X K* — 42587498 x C* X K*

Ha ocHoBaHMM moONMy4eHHOro ypaBHEHUS perpeccuu B mnporpamme Sigma Plot Obuia
MMOCTPOCHA MOBEPXHOCTh OTKJIMKA U ee ceueHnue (Pucynku 1-2).

Tabmmma 2.

PE3VYJIbTATBI DKCIIEPUMEHTA U X CTATUCTUYECKAS OBPABOTKA

Yposnu Kon-60 ne
No 8aPLUPOBAHUSL AKMUBHBIX c Jlenumen dy b F

onvima MUKp-08 6 1 mn
npooykma, y

1 -1 -1 3,77x107 1,18x10° 9 130677777,8
2 0 -1 2,09%x108 2,22x108 6 36922222,22 6,05
3 +1 -1 7,38%x107 —-2,03x108 18 —11255555,56 1,69
4 -1 0 1,23x108 8,30x107 6 13838888,89 0,85
5 0 0 9,73x107 4,04x107 4 10100000 0,30
6 +1 0 2,32x108 2,52x108 12 20977777,78 3,91
7 -1 +1 8,71x107 -1,79x108 18 —9927777,778 1,31
8 0 +1 1,53x108 -1,05x108 12 —8738888,889 0,68
9 +1 +1 1,64x108 —6,81x10°8 36 —18927777,78 9,55

22048
2,0e+8
18048
160481

14e+8{

126481

1,0e48 7
8,0e47
6,0e+7]

KOTFBO He aKTUBHbIX MUKPOOPraH13MoB

4,0e+7

Pucynok 1. [ToBepXHOCTh OTKIIMKA KOJMYECTBA HE aKTUBHBIX MHKpPOOpPraHu3MoB | mur cyOcTpaTta B
3aBHCHUMOCTH OT KOJIMYECTBA COEBOI'O MOJIOKA U KyKYpy3HOTo OyJbOHa.
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KOoJfim4eCcTBO COeBOIro MmoJioka

KOJ1-BO HE aKTMBHbIX MMUKpOOpraHmsmMmoB

Pucynok 2. CeueHue NOBEpXHOCTh OTKIMKA KOJIMYECTBA HE AaKTHBHBIX MHKpPOOPraHHW3MOB B
3aBHCHUMOCTH OT KOJIMYECTBA COEBOI'O MOJIOKA U KyKYpy3HOTo OyJIbOHa.

3axnmouenue
W3 mony4yeHHOTO ypaBHEHMsI perpeccud ObLla MOCTPOCHA IMOBEPXHOCTh OTKJIMKA U €€
CEUEHHUE, IIOKA3bIBaIOIIEE KOJIMYECTBO HE AKTHBHBIX MHUKPOOPIaHHW3MOB B 3aBUCHUMOCTH OT
KOJINYECTBA COEBOTO MOJIOKA M KYKypy3HOTro OylibOHa B cyOcTpare.
W3 rpa¢ukoB BHIHO, YTO MHUHHMAJIbHOE KOJIMYECTBO HE AKTUBHBIX MHKPOOPTraHM3MOB B
4x107 gocTuraeTcs Npu MX KyISTUBUPOBAHHMM B CyOCTpare ¢ COeBBIM MOJIokoM 160-200 Mi wiu
8,17-10,22 r 6enkoB; a KyKypy3Horo OynboHa 34—45 unu 2,23-2,3 r poCThIX YIJIEBOJIOB.
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NHOUJIBTPALIA BOJAbI ITPU KAITEJIBHOM OPOLIEHUUN

©I'ynamos C. b., TawkenmcKkuii UHCMUmMym UHHCEHEPO8 Uppueayuu
U MeXaHu3ayuu cenbCcKo2o Xo3:cmed,
2. Tawkenm, Y36exucman

INFILTRATION OF WATER DURING DRIP IRRIGATION

©Gulamov S., Tashkent Institute of irrigation and agricultural mechanization engineers,
Tashkent, Uzbekistan

Aunnomayusn. IlpuBomsaTcst pe3yapTaTbl MHOTOJETHHX —IIOJE€BBIX  DKCIEPUMEHTAJIbHBIX
HCCIIEIOBAaHUN KaIleJIbHOTO OPOILEHHs ca/la U Ipolecc MH(GUIBTpaUK BOJbI B IIOUBY B IIPUPOIHO—
XO3SUCTBEHHBIX YCIOBHUAX TamkeHTCko obOmactu Y30ekuctana. B TamkeHTCKOM HHCTHTYTE
MHXEHEPOB HUppUTrallMd M MEXaHU3allUuKh Ccenbckoro xo3siiictBo ¢ 2014 roma mpoBoxsrcs
HCCIIEIOBaHUA 110 pa3pabdOoTKe HAIIMOHAJILHON KallelbHOM CHCTEMBbl OPOIIEHUS, HE YCTYyNaloLen 1o
TEXHUYECKUM IapaMeTpaM M KOHKYPEHTOCIOCOOHOCTEH CaMbIM JIyYIIUM 3apyOesKHbIM 0Opa3laM.
Takast cucrema co3znaHa M 3amareHToBaHa. VccienoBaHusi MpOBOIMINCH Ha TeppuTopuu B 60 ra.
Hcnonp3oBanuch OOIIENPU3HAHHBIC METOAMKM U IIPOBEAEHA CTaTUCTHYecKas o00paboTka
Mmarepuaina. Pa3paboTaHa MHHOBallMOHHAs TEXHOJIOTUS PEKMMa OPOLICHMs caja HpU IOMOIIU
OTEUECTBEHHON HHU3KOHANOPHOM KamenbHOM cucrteMbl. OmpeneneHsl pecypcocOeperaromye
apaMeTpbl TEXHUKM W TEXHOJOTHS OpPOLIEHMsS] OTEYECTBEHHOW HHU3KOHAIIOPHOM KarenbHOU
CUCTEMBI IIPH PA3JIMYHBIX IOJIMBHBIX M OPOCHUTEIBHBIX HOpPMax, a TaKK€ — YHUCIO U CPOKHU
10J1BOB. Pa3zpaboTaHa HHHOBAIIMOHHAs TEXHOJIOTHS cajia B yCIOBHs TalIKeHTCKOM 001acTH.

Abstract. The article presents the results of long-term field experimental studies of drip
irrigation of the garden and the process of water infiltration into the soil in the natural-economic
conditions of the Tashkent region of Uzbekistan. At the Tashkent Institute of Agricultural Irrigation
and Mechanization, since 2014, research has been carried out to develop a national drip irrigation
system that is not inferior in terms of technical parameters and competitiveness to the best foreign
samples. Such a system is created and patented. The study was conducted on the territory of 60
hectares. We have used conventional methods and conducted a statistical analysis of the material.
An innovative technology for irrigation of the garden has been developed with the help of the
domestic system for low pressure relief. Resource—saving parameters of the equipment and
irrigation technology of the domestic system of dropping the pressure at different levels of irrigation
and irrigation, as well as the number and timing of irrigation have been determined. Garden
innovative technology has been developed in terms of Tashkent region.

Knrouesvle cnosa: madunpTpamus Boabl, KaleIbHOM OPOIICHUH, HU3KOHAIOPHOW KaneabHOU
CUCTEMBI OPOILIEHHUS, KIIUMAT, TOYBbI, THIPOTEOJIOTHSI, BOAHOE XO35HUCTBO.

Keywords: infiltration of water, drip irrigation, low-pressure drip irrigation system, climate,
soil, hydrogeology, water management.
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Bseoenue
B HacTosimee Bpemst B CBSA3U JIe(UIIMTOM BOIHBIX PECYPCOB KpalHEe aKTyaJIbHbIM CTAHOBHUTCS
CO3/laHMe MHHOBALIMOHHBIX CIIOCOOOB TEXHUKU M TEXHOJOTHH IOJHMBOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp BHYTPHUXO3SHCTBEHHBIX OPOCHTENBHBIX CHUCTEM HOBOIO IIOKOJICHHS, MOJIEPHHU3AIMS
OKCIUTyaTallid TEXHOJOTMM TIIOJIUBA CEIIbCKOXO3SMCTBEHHBIX KynbTyp. Kabumnerom MuHHCTpOB
PecriyOnuka Y30ekucran paspaboTaHa JoiroBpeMeHHas IIporpamMma BHEIPEHHS CHUCTEM
KareJabHOTo opolleHus, paccuntannas Ha 2009-2020 rompl.

CmeneHb usyueHHocmu npoonemovi
HMmerorcss MHOTO Hay4HbBIX JOCTHKEHHH B 001acTU pa3pabOTKU pa3iMYHbIX KOHCTPYKIUH U

TexHosjorul kamenbHoro opomenuss B CIIA, M3paune, Poccum u apyrux crpaHax, OJHAKO
HCCJIEJOBAHUS 10 ONPEJEIICHUI0 TEXHUYECKUX MapaMeTpOB M TEXHOJIOIMM OpOILEHHUS HAa OCHOBE
OTEYECTBEHHON HU3KOHAIIOPHOM KalleJbHOM CHUCTEMBI BBIIOJHAIOTCA BIEPBBIE B YCIOBHAX
TamkenTckoit obnactu.

Lenbto maHHOM paboOTHI sIBIETCS pa3paboTKa TEXHUKU M TEXHOJOTHUU OPOIIEHUS Ha OCHOBE
HU3KOHAIOPHOM KamenbHOM cuctembl opomeHuss Ha nonuroHe TUMMMCX anga nomyuyeHus
BBICOKUX W YCTOMUYMBBIX YpOXKA€B MPH CHUKEHUU 3arpar BOJHBIX, 3€MEIbHBIX, TPYIOBBIX,
TEXHUUYECKHX, (PMHAHCOBBIX, MAaTEPHAIIbHBIX U APYTHUX PECYPCOB.

3aodauu uccnedosanuii:
—pa3paboTKa paroOHAIBHOTO PEXKUMa OPOLICHUS Y MHHOBAIIMOHHOW TEXHUKU M TEXHOJIOTHU
OpOIICHHS Caa;
—ONTUMH3UPOBATH MTAPAMETPHI JI€MEHTOB HU3KOHATIOPHON CHCTEMBI KalleJIbHOTO OpPOILICHHUS,
00€eCTIeYnBaIOIINE UX TEXHUKO—IKOHOMUYECKYIO d(PPEKTHBHOCTH;
—pa3paboTarh HaAyYHO—TIPAKTUYECKOE PYKOBOJICTBO ITOBBIIICHHE HA/IC)KHOCTH HU3KOHATIOPHOU
KareJabHOH CHCTEMBI.

Obvexmul u npeomem uccied08aHusL:
—y4eOHO—Hay4YHBIH IeHTp TalIKeHTCKOro MHCTUTYTa MHXKEHEPOB UPPHUTAIIUU U MEXaHU3AIUU

cenbekoro xo3siictBo (TMMUMCX);

—y4eOHO—HCCIIeIoBaTeNIbCKUN TIeHTp MuHucTepcTBa BhICIIEro M cpemHero CrenuaibHOro
obpazoBanus Pecnyonuku Y30ekucTas;

B nemoMm, miomane KyaeTyp, OXBau€HHas HCCIEIOBAHMSMHU HAllMOHAIBHOM KamelbHOU
CUCTEMOM opoleHusi, cocrasiseT 60 ra.

boun npoBeneHs! paboThI:

—T0 OIpPENEICHUIO MOBBIIIEHUS HAJEKHOCTH HALMOHAJIBHON HHM3KOHAIOPHOM CHUCTEMBbI
KareJbHOrO OPOLICHUS Cajla;

—yCTAHOBJICHHIO PAcXOJIOB BOJABI B 3aBUCHMOCTH OT Pa3MEpOB IOJIMBHBIX HOPM M JHAMETpa
TPYOOK—KareabHUL;

—oIpe/eNeHne HeoOX0JMMOro MHUHMMAJIbHOTO HAropa BOJAbl B TpyOKax KamelbHHUIAX MpU
Pa3IMYHOM PaCcXOJe;

—yCTaHOBJICHWE ONTHMAIBHON IMHBI TPYOOK KaleJbHHUII B 3aBHCHUMOCTH OT YKJIIOHOB
MTOBEPXHOCTH 3E€MEIIb;

—pa3zpaboTKa peKOMEHAALMI PEeKUMY OPOLLICHHS U TEXHOJIOTUU OPOIICHUS caja.

Memoouxa uccreoosanuti
[Ipyn mpoBeneHUU HCCIEAOBAaHUN WCIONB30BaHBI OOIIeNpU3HaHHbIe MeTomuku Y3HUUX,
TUNNUMCX, HUMNBII npu TUMMMCX.
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PenpezentaruBHOCTh ompeneneHa mo meronuke B. B. Illa6anoma, E. Il. Pymadenko u
JIOCTOBEPHOCTh PE3yAbTATOB IIPOBEPEHA METOJAaMHM MaTEMAaTH4EeCKOM CTaTUCTMKM 1o b. A.
Hocnexony [1-2].

B ycnoBusix opomaemoro 3emsienenus TalkeHTCKOW o0gacTH HEOOXOOUMO pa3paboTarb
MHHOBAI[MOHHOM TEXHOJOI'MH BOIOCOEpEX EHHs Ha OCHOBE HOBOM HallMOHAJIbHOW HU3KOHAIIOPHOM
kanenbHoi cuctemsl opoutenuss TUMMMCX, obecneunBaromiasi 3HAYUTEIbHOE YMEHBIICHUE
pacxofioB BOJbI M IOBBILIEHHE NPOU3BOAUTEIBLHOCTH TPyAa [UIsl BBIPALLMBAHUS Ca/la B YCIOBUAX
BO3PACTAIOILEro Je(UINTA BOJHBIX PECYPCOB.

Hayunas nosusna:

—pa3paboTaHa WHHOBAIMOHHAS TEXHOJOTHUS PEKHUMA OpOIICHHS cajla TpH ITOMOIIU
OTEUECTBEHHOW HU3KOHAIOPHOM KareJIbHON CUCTEMBI.

—OTpe/IeNIeHbl  pecypcocOeperawme mnapamMeTpbl TEXHUKH UM TEXHOJOTHS OPOIICHHS
OTE€YECTBEHHOW HU3KOHATIOPHOM KareJIbHOW CUCTEMBI IIPU PA3JIMYHBIX MOJUBHBIX U OPOCUTEIBHBIX
HOpMax, a TAaK)K€ — YHCJIO ¥ CPOKH IOJTUBOB.

—BIIEpBBIE pa3pab0TaHa METOAMKA ONPEACICHUS 3HAYCHUS HAJICKHOCTH HU3KOHAITOPHBIN
CUCTEM KaIleJIbHOTO OPOIIICHHUS.

Pa3paborana MHHOBAITMOHHAS] TEXHOJIOTHS CaJIa.

Paszpabomka pexcuma opowenus caoa
B TamkeHTCKOM MHCTUTYTE MHXXEHEPOB MPPHUIallMd U MEXAHW3aLUU CEIbCKOIO XO3SMCTBO,

HaunHast ¢ 2014 roma, MpOBOIATCS MCCIEIOBAHUS IO pa3pabOTKe HAIMOHAJILHON KameabHOU
CUCTEMBI OpOILIEHUS, HE YCTYMAOIIeH MO0 TEXHUYECKUM MapaMeTpaM U KOHKYPEHTOCIOCOOHOCTEM
CaMbIM JTy4IIuM 3apyO0eskHbIM 00pa3iamM. Takas cuctema co3aHa v 3alaTeHTOBaHA.

OpnHako, BOIPOC O TOM, Kakod JOJKHA OBITh BEIMYMHA MOJIMBHOW HOPMBI IPU KaleIbHOM
OpOILICHUH, SIBJSETCS aKTyaJbHBbIM U B 3a/1a4d JAaHHOTO MCCJIEIOBAaHUS BOIILIN BOMPOCHI IO pacueTy
MoJIMBHOW HOpMBI. [lonBHAsS HOpMa — 3TO 00BEM BOJIBI, ITOIaBAaEMbIi Ha 1 ra opoIIaeMoro IoJst
3a OJIVH MOJUB. JTO U3BECTHAs, Ha ceroaHs TpakToBka H. A. Koctsikosa [3].

[Ipu xaneapHOM OpOIIEHUH TPEOYETCsT KOPPEKTUPOBKA.

HNuTepecHo, 4TO B OCHOBY OIpeAeNeHUs MNpUHUMAeTcs He oOecredyeHrne KOHKPETHON
KyJIBTYpHI BO Bjare, a Bcero opomaemoro nons. B ¢opmyne H. A. KocTskoBa moka3aHo CKOIBKO
HaJ0 WCIOJIb30BaTh BOJBI 3a OJWH IOJIMB OpPOIIAEMOT0 y4acTKa, a HE KOHKPETHOW KYIBTYphI
pacteHus, Win:

m:AH'( max_ﬂmin) (1)

rae A — CKBa)XHOCTB MOYBBI B % OT 00BEMHOMN MAaCCHhI:
H — pacyerHblil (aKTUBHBIN) CITOM TIOYBBI, M;
Prex — HAUMEHBIIIAS BIATOEMKOCTD MOYBHI B % OT 00BEMHOM MacChl;

ﬂmin — MHUHHUMAJIbHAad AOIYCTUMAasd BJIAKHOCTb IIOYBBI B IMPOLCHTAax OT HanMeHbIIIeH

Brnaroemkoctu (HB), %.

B ¢opmyne HeT mokasarens 3aHATOCTH IUIOIIAAM MMOBEPXHOCTH MOYBBI KYJIBTYpOH, MOITOMY
o GopMyne Ha KaXJIbli TeKTap peKOMEHIyeTcsl moAaBath 3a oJuH noaus ot 600 1o 1000 ky0. m/ra
BOJIBI H OOMBIIIE.

Jlnist monmBa KyJAbTyp OOBIYHBIM OOPO3AKOBBIM CIIOCOOOM TPH OTCYTCTBHU TAaKHX CHCTEM
OpOILIEHHUs], KaK KarneinbHoe U T. ., popmyna H. A. KocTsikoBa B 11e7I0M HE BBI3bIBa€T COMHEHM,
€ClI ONYCTUTh TAaKU€ HIOAHCHI KaK KaueCTBO IMOJMBHOM BOABI U PAN JPYTrux Mokaszarenend. U
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HAa00OpPOT, MPUCYTCTBYIOT KOA(PGUIUEHTH MTPOMBIBHOTO PEKMMA, YTO B COBPEMEHHBIX YCIOBHSIX
€/1Ba JId BO3MOXHO.

[Ipyn kamenbHOM OpOILIEHUU CcaJa YBIAXKHIETCS KaXI0e JAepeBo, OTcCioaa U Qopmyna
YBIIOKHEHUS KaXKJI0TO MOJIMBA OyAeT UMETh CIETYIOIINUNA JTOTHYHBIN BUI:

bB
leOOA(H w (ﬂmax _/Bmin) (2)

as
rae b — mupuHa moss, m;
B — nnuna nons, M;
@ — PacCTOSIHUE MEXY JIByMs KyJIbTypaMu MO IIUPUHE TOJIS, M;
6 — PacCTOSIHUE MEXY IByMs KYJIbTYypaMu IO JJIMHE TOJIS, M;
bB | as — konuuecTBO KYJIBTYp, IIT. HA MOJIC;

o o _ 2 T

@ — TUIONIA/Ib YBIQXKHEHUS, 3aHATAs OHOU KYJIBTYpoil. @ =7~ | m~;
I — paanyc yBIaXKHEHHS TOBEPXHOCTH 3€MJIA OTHOM KYJIbTYPBI, M.

Ha ombrtHom yuactke 5 =100 m, B=100M, a=5m, 6=4 M. Ha omnom rexrape 120 .
nepesbes; npu ¥ =0,4 [ H=1wm, 2=1m; B, —100% u S, —70% or HB, Benuuuna moIMBHOI

HOPMBI COCTaBuJIa:

mzlooA(H@wj( max _ﬂmin) 3)
ae

Wiu, 100-40(1-100-100/54)-3,14-1* /10000- (1—0,7) =180 ky6. M/ra Win KaxIOMy AEpEBY
3a OJMH IIOJIUB HEOOXOAUMO:

w=180/120=1,5 ky6. m/ra uau 1500 1UTPOB BOIBI PH CIIOE YBIAKHEHUS | M.

HoBblil moaxon k 0003HAUEHHIO BEJIMYMH TOJUBHBIX HOPM COMNPSDKEH € HEOOXOIMMOCTBIO
COOTBETCTBYIOIUX YTOYHEHUHN APYIMX PEKUMOB OPOLIECHUS — 3TO KOJIMYECTBO IOJMBHBIX HOPM,
BPEMEHH IIOJIMBOB M CpPOKax MOJIMBOB. Tak Ipu KameJabHOM OpOIICHWHM, CPOKH IIOJUBOB M
MEXIOJIUBHBIX IEPUOIOB OyAyT KaU€CTBEHHO OTJIMYATHCS OT HBIHE MIPUMEHSIEMBIX IIPU O0PO310BOM
OpOILICHUH.

HazpeBmmii B mocnenHue rofsl OCTPbIA Je(PHUIMT BOAHBIX pecypcoB B LleHTpanbHO
A3MaTCKUX CTpaHax, B TOM 4Mcie U B TamkeHTckoi obmactu Y30ekucrana, no psay oObeKTHBHBIX
U CyOBEKTHUBHBIX ITPUUMH, MOXKET OBITh IPEOJI0JIEH Oarogaps npeagaraéMblM TEXHOIOTHSIM.

[IponomxuTenbHOCTh MOIUBA OIpenesics Mo Gpopmyle, Jac:

~ m-1000
non q. n-N (4)
rie M — MoJNUBHAs HOpMa, M>/ra
0, — pacxoj KaneiabHHUII Ji/yac = 1 11/c
N — 4pcIIo KaneabHUIl = § IIIT.
N — KONWYEeCTBO pacTeHui Ha 1 ra

Jnst yaactka Ned (can), 1 = % =6,6 Jacos.
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OpocHTeIbHas HOpMa COCTABUIIA:
JUISt OTBITHOTO yuacTka Ned (cag) — 560,64 m>/ra; mnst yuactka Ne4 — 752,75 m>/ra

H
1,2 |

& % 3
) ‘ 4 :
- 5
1,0 3 A
1 + A
A\
N
0,8 | i
2,
\\0
% 2.,

N

(=3 — <,

< o A T N\ >
0,6 4 = = £ >

VRN

0,04 0,08 0018 0036 0,048 0,060

Onemenmapnas nonuenas
nopma, m°

Pucynoxk 1. Homorpamma ams ompeneneHds >IEMEHTapHOW TIOJIMBHOH HOPMBI ITIPH 0YaroBOM
YBJI&)KHEHHH B CHCTEME KalleJIbHOI'O OPOLICHHSL.

Homorpamma niis onpezneneHus 31eMEHTapHOM MOJIMBHOM HOPMBI ITPU O4aroBOM YBJIQKHEHUHU
B CHUCTEME KaIleJIbHOTO OPOILIEHHUS:
R. H — paguyc u myOuHa yBiaxxHEHUS.

Mamemamuueckoe moodenupogarue npoyecca UHGUILMPAYUU 811A2U 8 NOYEE
B Teopuu Biar nmepeHoca mmpoko npuMeHseTcs 3akoH Jlapcu aiis BeipakeHust GUIbTpaluy B
HEHACBIIIEHHOMN 30H€, KOTOPBIA UMEET BUJL:

V = —K —_—
W( dz ) ®)
rae V — ckopocTh (DUIIBTPALIUY;

KW— KOS(I)(I)I/II_II/IGHT BJIarormpoBOAHOCTH, 3aBUCSIIMNN OT BIAKHOCTH ITOYBEI;

o — KaHHJ’IJ’IprHHfI MMOTEHIIMAJ TOYBEHHOM BJIaruy;,

Z — KOOpAuHara, HalipaBJICHHAasd BHHU3, OTCYUTBIBACMAsA OT IMTOBEPXHOCTU 3CMIIH.

Koa¢p¢pumnment BmaronpoBogHocTu mouBsl K, = f(W) 00yCIOBIMBAIOLIUI TPaBUTALIMOHHBII

BJIaromnepeHoc, onpezaensercs no Gopmyne C. O. ABepbsiHOBA:
n

K, =K,| =% (6)
m—w,
rie K,— koopduiment GuibTpaiuy no4BsI pU MONTHOM HACBIIEHUH;
Wi — HadaJIbHas BJIA’)KHOCTD IIOYBEI;
WO — COOCpKaHUEC CBSI3aHHOW Biarud B CANHUILIC O6’BeMa IIOYBbI MMPUHHUMACMOC pPaBHBIM

MaKCHUMaJIbHOM MOJ'IeKy.]'IHpHOI‘/’I BJIAaro€EMKOCTH,
M — IDOPUCTOCTH ITOYBHI MJIM I10JIHAS BJIArOEMKOCTh,
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N — napameTp, 3aBUCSAILIUN OT CBOMCTBA I10YBBI.

CymecTByeT psil NPEANOIIOKEHUM IO XapakTepy 3aBUCHUMOCTH MEKIY BIAXKHOCTBIO U
MOTEHIIMAJIOM BJIard, M3 KOTOPHIX Hambosiee oOmMM mpencrapiserca npemiokeHus mo M. C.
[TamkoBckum u B. E. UynaeBckum Boipakenue [4]:

-1
W. — W,
— 0
¢ =hInj ———= (7)
m—w,
1
rae, h, = J.O @-d6 MakcuMalibHAs BBICOTA KAIMMJUIAPHOTO MOIbEMA.

IoxcraBus Boipaxkerust (5) u (6) mpu n=1u O=(W, —w,)/(m—w,) e 6= H(Z,t) —

HACBILIEHHOCTD MTOYBHI BJIaroi B ypaBHEHUE (7), TOTYyUUM:

vz—K¢-9(d—¢-d—9—1J (8)
dz dz

Bripasus do/d@ uepes h, /60 umeem

v =_K¢.g(d_<0.d_9_ sza.hkd_H+K¢.9 ©)
dz dz dz
Bsenewm p B ypaBHEHHE
K,-h K
V:_ﬂ.M.d_a_H]_‘f’.g (10)
u o dz H

O6o3nauuB nocrosHuble Benuaunbl K -h /u=DuK, / u =B, monydnm:

Vz_ﬂ.D.i_@W.B.g (11)
z

PasnmenuB 00e 4acTH ypaBHEHHS Ha U U 0003HaumMBV / 1 -V HEPENNIIEM 3TO ypaBHEHHE B
BUJIE:
do (12)

V=-D-2+B-0
dz

P. E. XopToH peKkoMeHayeT CKOPOCTh BOUThIBaHUA V' Kak (yHKIIHIO BpeMeHHu t [5]:

v, =(\/0—K¢)-exp[—zi-tJ—K¢ (13)

(o]
Booonponuyaemocmo nous na onvimuvlx yyacmkax
BomonponuriaeMocTh MOYBBI  OIICHWBAETCS IO JIBYyM TMepuojgaM: HWHOUIBTpAUU U
¢bunpTpaum.
[Tomayto maremarmdeckyio TpakToBKy uHpwmibsTparuu pgan A. H. Koctaxos. [lns
XapaKTEePUCTUK 3TOTO CIOKHOTO MpoIiecca MPeaIoKeHbl oKa3aTeIu, M/u:
_ a
K, =K, -t (14)

rac Kl — CKOPOCTD BIIMTBIBAHUS Ha KOHECI] nepBoﬁ CAVMHUIIBI BPDEMCHU
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K,— ycraHoBuBLuascs ckopoctsb BuuteiBanus (K—lapen), m/4;
t — Bpems, 3a KoTOpoe 3aBepuiaeTcs WHQWIBTpAUs M BIMUTHIBAHUS NpuoOpeTaeT
YCTaHOBMBILUICS XapakTep, 4;
o — TI0Ka3aTelb CTeNIeHH KPUBOW MHPHIBTPALINH;
_lgK, -lgK, 0s)
lgt - Igt,
rae K, — CKopoCTbh BIMTHIBAHUS HA MOMEHTt , M/4;
K
K, =—1 16
1—o (16)
rae K, — cpenHss CKOpOCTb BIIUTHIBAHUS B IIEPBYIO €AMHUILY BPEMEHH (B IIEPBYIO MHUHYTY),
M/,
KO
K, = @ (17)
rae K, — CpeaHsis CKopoCTh 3a neproat .
B norapupmuueckux KoOpAMHAaTaX KpuBas BOUTHIBAHUA B Hepuoi HHQUIbTpaLUU
K, .
K, =— | mpeacrasiset coboii MPsAMYIO JIMHUIO

tgK, =tgK, —atgt (18)

N. T. AnueB u H. ®. bonukoBckuii npeanoxuiu Gopmymy [6]:

K, = K, (1017)" (19)
rae IT = 0150,1694
Kt +K,t

rae K, — CpejHsisi CKOpPOCTh BIIMTBIBAHKS 33 [IEPUOA HHUIIBTPALIH;

t, — Bpemst UHQUIBTPALIMOHHOTO BIUTHIBAHUS, M/4;

t,— Bpems GUIBTPAIMOHHOTO BIUTHIBAHUS, M/.

ITo »sTOlf Meromuke ompenereHbl 3HA4eHHUs WHQWIBTPALMM BOJBI B IOYBY B YCIOBHUSX
TamkeHTcKOM 001aCTH.

CKopoCTh ¥ CI0W BOUTHIBAHUS BOZBI B IIOYBY HA OTIBITHBIX YYaCcTKaX:

A — xanenbHOro opoieHus s0nouu copra “Golde”, B — monuB mo 6opo3nam caaa copra
“Golden” (KOHTPOJIbHBIN BapUaHT), /# — TOJIIMHA YBIAXKHEHUS PaCUETHOIO CJIOS, M.
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A,
K \ %;=0,038 m/uac 4 |
0,12 SR — 11090
0,10 _ll=f(tL‘ 0.75
0,08 \ | 0,60

I —
L—"1
0,06 —\ = T 0.45
0,04 0,30
\

0,02 T 0,5
0 | | | lo
5 k;=0,05 Im/4ac il
0,14 1,05

‘ /
0,12 | 0,90
0,10 | 0,75
0,08 0,60
0,06 0,45
0,04 0,30
0,02 e 0.5
0 \ 0

1 2 3 4 5 6 7 &8 9 10 ¢, yac

PI/ICYHOK 2. XapaKTep N3MCHCHUA CKOPOCTU BIIMUTBIBAHUA, CJI0S BIIMTBIBAHWA BO BPEMCHU.

Bwv1600v1 u npeonoscenus

Nudunprpanus BoabI B IOYBY PACYETHOTO CJIOS MIPH KareJIbHOM OPOLICHUH cajla OTINYaeTcs,
4yeM Ipu 00PO3IKOBOM MOJIUBE (KOHTPOJIbHBIA BAPUAHT).

Ha ckopocts wuHQuibTparuu BOABI B TOYBY KPOME IOYBEHHO-TEOJOTUYECKHX,
reoMop(OIOTUYECKUX M APYTUX YCIOBUU BIHSET PEKUM OPOLICHHS, TEXHHKA W TEXHOJOTHUS
MIOJIMBOB Cajia.

Pexum opolieHus cajia, HOpMbI, CPOKH U YUCIIO TIOJIMBOB MPHU KaNEIbHOM OPOIICHHH PE3KO
Pa3HUTHCS, YEM B KOHTPOJILHOM BapHaHTE.
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MOJABOP COPTOB JIYKA JIJISI BBIPAIIIMBAHUS B IOBTOPHOM KYJIBTYPE
YEPE3 PACCAY

©Mup3zaconuee M. M., Tawkenmckuii 20Cy0apcmeerHblll a2papHbulil YHUGepcumemn,
2. Tawrenm, Y36exucman, Ihtiyor 8226(@mail.ru

SELECTION OF ONIONS VARIETIES FOR CULTIVATION IN RE-CULTURE
THROUGH SEEDLINGS

O©Mirzasoliev M., Tashkent State Agrarian University,
Tashkent, Uzbekistan, Ihtiyor 8226(@mail.ru

Annomayus. I1pu poBeIeHNHU NOJEBBIX ONBITOB HCIBITHIBAIUCH 10 COPTOB M THOPUAOB JTyKa
pergaToro y30eKCKOW W 3apyOeHOW CeJICKIIMH IPH IMOBTOPHOM moceBe. OTBITBI MPOBEICHBI
B paccanHoil kynbType B 2015-2016 rr. Ha onbiTHOM cTaHuu TamkenTckoro I'AY. Cambie Oomnblime
BBINA/IbI paccajibl HAOMIOAANUCH Y MO3HECTeNoro copra ayka Kaparanbckuil. Y ocTanbHBIX COPTOB
u TUOPUIIOB M3pEXKEHHOCTh cocTaBmwia oT 16,5% no 28,0%. CoprooOpasubl ayka HcTukbon
(98,8%), Ilemmazak (98,2%), Haiitona Fi (98,1%) dopmupoBanu cambie OOJbIINE TOBAPHBIC
JYKOBUIBI B TOBApHOM YpOXae, a y OCTaJbHBIX COPTOB 3TOT MoOKazarenb Haxomwics oT 90,2
10 97,2%. Haubonbiue ypoxaiHOCTh M pPeHTa0EIbHOCTh MOJIYYEHBI MPU MOBTOPHOM KYIBTYpe
no rubpunam [laiitona Fi, (44,1 1/ra), banko Fi, (39,3 1/ra) u mo copty Uctuxboin (38,8 T/ra).

Abstract. Field experiments tested 10 varieties and hybrids of the onion of the Uzbek and
foreign selection during repeated sowing. The experiments were conducted in a seedling culture
in 2015-2016 at the experimental station of the Tashkent State Agrarian University. The most losses
of seedlings were observed in the late—ripening varieties of onion Karatal. In the other varieties and
hybrids, the density was 16.5% to 28.0%. Variety of onions Istikbol (98.8%), Peshpazak (98.2%),
Daytona F1 (98.1%) formed the largest commodity bulbs in the commodity crop, while in the other
varieties this indicator was from 90.2 to 97.2%. The highest yield and profitability were obtained
with the repeated culture on the hybrids of Daytona Fi, (44.1 t/ha), Banco Fi, (39.3 t/ha) and
Istikbol (38.8 t/ha).

Kniouegvie cnosa: copt, ruOpun, paccana, JIyK permdarsiii, poCT, TOBApHOCTb, YPOXKaiTHOCTb.
Keywords: variety, hybrid, seedlings, onion, growth, marketability, yield.

Bseoenue

Jlyk penuarsiii (Allium cepa L.) — npeBHeimas KynbTypa, 1ejeOHble CBOWCTBa KOTOPOTO
obutn u3BecTHHI enie B [IpeBHem Erumnre, I'peunu u Pume. Jlyk ucnonb3yroT Kak cpeacTBO st
JICYCHHS aBUTAMHHO32, PA3JINIHBIX BOCIIAJIUTEIHHBIX MPOIIECCOB H MHPEKITMOHHBIX 3a00JICBaHAN.

JlykoBuub! cogepxar Buramunbl (Mr Ha 100 r ceipoit macesl): C — 10, E— 0,20, PP — 0,20,
B — 0,05, Bo — 0,02, B¢ — 0,12, 6uotuna — 0,09, donuenoii kucnorel — 0,9, maHTOTEHOBOM
kucinotel — 0,10. Conepxanue B nucthsix: C — 2,0; E — 30,30; PP — 1,0; B — 0,3; B,—0,02;
Bs — 0,1; buotuna — 0,15; dommeBoii kucinotel — 0,09; mantoTreHOBOM KUCIOTH — 0,13 Mr/100 1.

Bnaromapst xopoieit JeXKOCTH, JyK permdarblii SBISETCS KPYIIIOTOJAOBBIM HCTOYHHKOM
BUTaMHUHOB [ 1-2].
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N3yyeHueM nyka pemyaToro, MCCIACAOBAHHEM €ro OHMOJOTHYECKHX XO3SIMCTBEHHO—IICHHBIX
MPU3HAKOB W TEXHOJOTHUEH €ro BO3/EJbIBAaHUS 3aHUMAIKNCh MHOTUE wuccienoBarenu [3-5].
BosznenbiBanue paccagHOro Jiyka pemdaToro B MOBTOPHOUM KYIbType B YCIOBHSX Y30EKHCTaHA JI0O
HAaCTOSIIIIETO BPEMEHH HE U3Y4YEHO.

OTO CBHUICTEIBCTBYET O TOM, YTO H3YYEHUE TEXHOJOTHMHU BBIPAIMBAHUS paccajabl MU
BO3/ICIIBIBAHMS JIyKa PacCaHbIM CIIOCOOOM SIBIISICTCSl aKTyaJdbHOW HAaydHOW MPOOJIEeMON W MMeeT
BaXHOE 3HAYCHUE IS TPAKTHYIECKOTO OBOIIEBOJICTBA PECITYOIHKH.

Memoouka uccnedosanus

OaHuM M3 OCHOBHBIX 3JIEMEHTOB BO3JICTBIBAHUSI PACCATHOTO JyKa B MOBTOPHOU KYJIBTYpE
SIBJISIETCS BBISIBIICHUS IIPUTOJHOCTU COPTOB JIyKa PEMYaToOro B paccagHoN KyJabType.

HccnenoBanus mo paspabareiBaeMoil Teme BbIMONMHUIMCh B 2015-2016 TT. Ha ONBITHOU
crannuu Tamkentckoro [AY (kadeapa oBOIIEBOACTBA, 0aX4EBOICTBA M KAPTO(EIICBOJICTBA).

[IpenycmarpuBaioch  M3ydeHHE  MPOJYKTUBHOCTH  HauOoliee  pacnpOCTPaHEHHBIX
pallOHUPOBAHHBIX M TEPCHEKTUBHBIX COPTOB W THOPHUIOB JIyKa PEmuaToro sl BO3/AEIbIBAHUS
paccasHbIM crocoO0M B IOBTOPHOM KYJIBTYPE U ONpEAEICHUE MPUTOIHOCTH [T MX ITHUX IIeNIeH.

B ombiTe ucneIThIBaNKCH creayromue rudpuabl u copra: [aiitona Fi, banko Fi, Emmoy
Crmanunm Fi, Ilemmasak, 3adap, Wcnanckuii 313, Mcrukbon, MapruyiaHCKuidl yIJIMHEHHBIH,

Kaparanckuii u Cym0Oyna.
OnbIT NPOBOAMICA HA JAENSAHKAX IWomansio 7,0 M% auuHoit 10 M IpHM TPeXCTPOYHOM
40+15+15 . .
pasMelIeHUH paccajbl ———— X 7,5cM B 4-x kpatHOM noBTopHOCTH. Ha Kaxmoil crpouke

nestHku pazmentanochk 1mo 133 pacrenusi. Ha Bcelr pensnke BwicakuBaiuch 1o 400 pacteHuid.
OG61mast oAb omnbira 280 M2.

[Tocanka paccanbl JyKa Ha ONBITHOM y4yacTke mpousBoawiack 45—50 nHeBHOU paccanoil. B
paccaJiHUK CeMEHa HCIBITHIBAEMBIX COPTOB M THOPHUIOB JIyKa OBUIM BBICESIHBI BO BTOPOW JEKale
Mapta o cxeme 4x1 cMm. M3-3a OTCYTCTBUSI Hay4yHBIX CBEICHHMM 1O H3ydyaeMo# mpoOlieme 3a
KOHTPOJIb ObUTH MIPUHSTHI CPEAHKE JaHHbIE U3y4YEHHBIX COPTOB.

Pezynomamur uccneoosanus
[IpoBenenusie ¢eHomornyeckue M OWOMETpuYecKHne HAOIIONEeHUs B paccaJHUKE W Ha

OIIBITHOM YYaCTKE JIajM CJIENYIOIINE pe3yabTaThl. Y OCHOBHOM MacChl HCIIBITAHHBIX COPTOB JIyKa
enuHu4yHbIe Bcxobl (10%) mosBummch uepe3 10—-14 queit, monusie — yepe3 18-20 qHeil.

VY rubpunos nyka Jlaiitona Fi, banko Fi, Ennoy Cnanum Fi, u copra Uctuk6on eaunuyHbie
(10%) Bcxompl mosiBUIMCH depe3 10-12 gHedt, a monHble Bexoabl (75%) MOSBUIUCH Yy BCEX
UCTBITAaHHBIX THOpUIOB M copToB uepe3 18-20 nuelr mocne moceBa. Yepe3 6-8 mHeil mocne
MIOSIBJIEHUS TIOJTHBIX BCXO0B HAYaJIM MOSIBIIATHCS MIEPBBIE U BTOPHIE HACTOSIILINE JINCTOYKH.

[lepen mocaakoit paccapl Ha ONBITHBIX AensHKaxX (10—-12 VI) mo xonuuecTBy, JUIMHE JTUCTHEB
U CpeIHel macce paccajbl copTa U THOPHABI JIyKa pa3inyajuch Mexay coOoil. Paccaasl copToB
nyka Jaititona Fi, banko Fi, Emnoy Cnanum Fi, [Temma3zak u MctukGon B 3Toil mepuoa uMenu
camble UIMHHBIE (25-27 CcM) JHUCTBS, Y OCTAJIBHBIX COPTOB J3TOT IOKa3areiab — 22-23 cM.
KonmyecTBO HCTHEB BO BCEX UCIBITAHHBIX COPTOB Jyka — 3,75 mo 5,0 mT. bpuio ycranoBieHo,
yTo THOpuUaK nyka Jlalitona Fi, banko Fi, copra Ilemmasak, Mctuk6on dhopMupoBanmm HacTOSIINE
muctouku Ha 11,1-12,0% Gosnplie npoTHB KOHTPOJISL.

VcnblTanHble copTa M TUAPUABI JyKa pasdyaluch MEXIy CcOo00H He TOJbKO IO
MHTEHCUBHOCTHU MOSIBIIEHUSI BCXOJI0B, (POPMHUPOBAHUIO JIUCTHEB U BCTYIUIEHUS B (pa3y MOKEITEHUS
JUCTHEB, HO U 110 Macce U KPYIMHOCTH JIYKOBHUIIBI, U 110 ypokaiiHocTH (Tabnuua).
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beino ycranoBieHo, uto Ha aensHke y ruOpuna Emmoy Cnanum Fi, mons m3pekeHHOCTH
(BpIMaBIIe paccaabl 10 Hadaja MOXKEJITEHUs JIMCThEB) COCTaBWIa MeHblie Ha 2,4—16%, yem y
JPYTUX UCTIBITAHHBIX COPTOB U THOPHUIOB JIyKa.

Cample OonpliMe BBIMAABI  paccaibl HAOMIONATUCh Yy MO3AHECHENIOr0 copra JiykKa
Kaparansckuii. Y ocTajabHBIX COPTOB U THOPUIOB U3PEKEHHOCTH cocTaBmiia ot 16,5% no 28,0%.

KonmuyecTBo BBIMABIIMX PACTEHUI OTPHUIATEIHHO CKa3bIBaJlaCh Ha O0OIIee KOJUYECTBO
pacTeHu Ha reKTape. DTO B CBOIO OUepe/b BIMSUIIO HA ypOXKail ¢ €IUHUIIBI IUIOMIAAN U TeKTapa 1
€ro TOBapHOCTb.

Tabnuna.
M3PEXXEHHOCTD, YPOXXAMHOCTH U TQBAPHOCTB YPOXXAS UCIIBITAHHBIX COPTOB 1
I'MBPUJIOB JIVKA ITPU ITOBTOPHOU KYJILTYPE BBIPAILIEHHA A1 YEPE3 PACCAJTY

3 xR °3

® = 3 § X § S

N S N

. Iz % &y §. f&.

S g > s VIR S 2 % SISy

= 3 S SEEY S Qo3

Copma u eubpuovl S g* g R g = S 3 S & R

:  Es 7 §¥3 %% ot

0 S0 g S I x & 38~

& = S =9 3 S &

S S e

= N O

Jaritona F1 NL 16,5 474143 441 98,1 93,0 1,9
Banko F1 NL 18,1 468000 39,3 97,2 84,0 2,8
Ennoy Cnanum F; FR 14,1 490800 32,8 97,8 67,0 2,2
Iemmazax TJ 20,1 456571 36,1 98,2 79,0 1,8
3adap UZ 28,0 411400 31,2 92,1 76,0 7,9
Ucnanckuii 313 RU 28,0 411400 29,2 93,3 71,0 6,7
Hctukbon UZ 17,2 473714 38,8 98,8 82,0 1,2
Maprenanckuii yjymmaeHHbINH UZ 21,4 449120 27,4 91,7 61,1 8,3
Kaparanscknit KZ 30,1 399410 28,1 90,2 72,1 9,8
Cynbyna UZ 20,4 454857 33,8 97,1 74,2 2,0
Cpeonue danuvie UCNbIMAHHBIX COPMO8 214 492510 37.3 95,5 75.3 45

(KoHmMpOb)

Bbbu10 ycTaHOBIEHO, YTO M3 WCHBITAHHBIX COPTOB M THOpuAOB nyka, ruOpun [laiitona Fi
¢dbopmupoBan ypoxail Oonbie Ha 4,8—16,7 T/Ta 4eM y OCTaJIbHBIX COPTOB, a MPOTHUB KOHTPOJIA Ha
6.8 T/ra.

Camblif HU3KMH yposkail ganmu copra MapruslaHcKuil ynIMHEHHBIH MecTHBIH — 27,4 T/ra u
Kaparansckuit — 28,1 T1/ra. Huskas ypoxalHOCTb 3THX COPTOB OOBSICHAETCS TEM, YTO OHHU
SIBJIIIOTCS TIO3/IHECTIENBIMU U CPEHSS Macca TOBAapHBIX JIYKOBMII Oblla 04eHb HU3Kas oT 61,1-72,1
I. BbIJ10 BBIABIIEHO, YTO YPOXKAMHOCTH UCIIBITAHHBIX COPTOOOPA3IIOB JIyKa IPU OBTOPHOU KYJBTYpe
yepes paccaay coctasiusieT ot 27,4-44,1 1/ra.

HcnpiTanHbIe cOPTOOOPA3IIbI JTyKa OTIMYAINCh MEXy c000il HEe TOJIBKO MO YPOXKAWHOCTH, HO
Y TI0 KOJIMYECTBY TOBAPHOT'O YpOXKasi, U IO Cpe/lHel Macce TOBapHO TyKOBHUIIBI.

Coproobpasner  myka Hcruk6on (98,8%), Ilemmmazax (98,2%), J[laditoma Fi (98,1%)
¢dbopmMHpoBaIKM camble OOJBIINE TOBAPHBIC JYKOBHIIBI B TOBAPHOM YPOXKae, a y OCTAJIbHBIX COPTOB
9TOT noKazareiib Haxoauics oT 90,2 o 97,2%.
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Wrtak, mis ycnoBuii Y30eKHCTaHA BBISBICHBI BBICOKOYPOXKAWHBIE THOPUIIBI WHOCTPAHHOMN
ceneknun [laiitona Fi, banko Fi u copt MctukOon asst BeIpanyBaHus B TOBTOPHOU KYIIBTYpe uepe3
paccany.
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COOPERATION AS A BASIS FOR INCREASING THE ECONOMIC EFFICIENCY
IN PROTECTED CULTIVATION OF VEGETABLES

©Durmanov A., Tashkent institute of irrigation and agricultural mechanization engineers,
Tashkent, Uzbekistan

KOOHNEPAIUA KAK OCHOBA YBEJIMYEHUSI 3KOHOMUYECKOM
IOPEKTUBHOCTU BO3JAEJBIBAHUSA OBOIIEN B 3AIMINEHHBIX YCJIOBUAX

©/lypmanoe A. II., Tawkenmckutl UHCMUMYm UHHCEHEPO8 UPPULAYUU U MEXAHUIAYUU
cenvckoeo xossucmea, 2. Tawxenm, Y3bekucman

Abstract. The main task of the greenhouse economy is to provide the population with fresh
vegetables in the winter season period. Therefore, the cultivation of vegetable crops in protected
soil differs significantly from the cultivation of many other crops. The content of the protected soil
is justified only under conditions of high-intensity production and the costs of creating and
operating a capital greenhouse facility, material costs for their heat supply, electricity. Work
in greenhouses is associated with increased the need for skilled and auxiliary labor. The greenhouse
production of Uzbekistan is mainly concentrated near large settlements. The industry allows you
to receive from the sale of fresh vegetables at least 60% of cash proceeds, over 95% of the total
profit of the economy, and the level of profitability from the sale products from year to year
increased. The article draws attention to possible reserves of cost savings in the protected
cultivation of vegetables.

Annomayusa. InaBHas 3ajaya MapHUKOBOIO XO3AHCTBA — 00ECIEUUTh HACEJIEHUE CBEKUMHU
OBOLIAaMH B 3MMHHMHI nepuoi. 1lo3Tomy BeIpaniuBaHHe OBOIIHBIX KYJIBTYP B 3aKpBITOM T'PYHTE
SHAYUTCIIBHO OTJIMYACTCA OT BbIpAIIMBAHUA MHOTHUX APYIruX KYIBTYP. COI[Cp)KaHI/Ie 3aKpBITOTO
I'PYHTa ONPABAAHO TOJIBKO B YCIIOBHUSX BBICOKOMHTEHCHBHOIO MPOM3BOJCTBA U 3aTPaT HAa CO3JaHME
U 3KCIUTyaTalMio TEIUIMYHOTO OOBEKTa B CTOJMIIE, MATEPHAIBHBIX 3aTpaT Ha UX TEIJIOCHAOXKEHHUE,
aneKkTposHepruo.  Pabora B Temimmax — cBf3aHa € yBEJIMYEHHEM  NOTPEOHOCTH
B KBAJIN(UIIMPOBAHHBIX M BCIOMOTaTENIbHBIX padorax. TernnuHoe MpoOM3BOACTBO Y30ekucTaHa
B OCHOBHOM COCPEJJOTOYEHO BOJIM3M KPYITHBIX HACEJIEHHBIX ITYHKTOB. [I[pOMBIIIIEHHOCT TO3BOJISET
MOJIy4aTh OT MPOJAXU CBEXHX OBolIeH He MeHee 60% NeHEXHBIX MOCTyIUIeHUH, 6onee 95% ot
oOuieil npuObLIM 3KOHOMUKH, a TaK’K€ YPOBEHb PEHTA0EIbHOCTHU OT MPOAYKTOB MPOAAKU U3 roja
Broa. B crarbe oOpamiaercs BHUMaHHE Ha BO3MOXKHBIE pE3€pBbl HIKOHOMMU  3aTpar
Ha BO3/IE€IbIBAHNE OBOLICH B 3aILUIICHHBIX YCIOBUSX.

Keywords: economic efficiency, sales, fresh vegetables, profitability level, realization,
protected cultivation of vegetables.

Knrouesvie cnosa: sxonommuueckas 3(PGEKTUBHOCTh, MPOJAXH, CBEXKHE OBOIIM, YPOBEHb
peHTa0eNbHOCTH, peaanu3alinsi, BO3/ICJIbIBAHNE OBOIIEH B 3AIIUIICHHBIX YCIOBUSX.

Introduction
The agro—industrial complex and its basic branch — crop production, are the leading system—
forming spheres of the economy, forming the agro—food market, food and economic security, labor,
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resource and settlement potential of the territories.

Vegetable growing of protected soil is one of the most important and priority sub-sectors of plant
growing. The production of vegetable products is vital and indispensable in human nutrition
throughout the year, including the period when it is impossible to grow products in the open.

Over the past decade, most greenhouse enterprises in Uzbekistan have experienced positive
changes, achieved predominantly through extensive development. However, extensive development
measures have largely exhausted their capabilities and are not significant for ensuring sustainable
and effective work on the production of vegetables of protected soil [1].

Materials and methods

The methodology of the organizational and economic mechanism for the sustainable
development of the vegetable market for protected soil is based on an integrated and systematic
approach. The integrated approach takes into account a combination of market factors that influence
the management of sustainable development of the vegetable market for protected soil. The
application of the system approach as a general methodological basis for the objective reflection of
the systemic properties of the functioning of the subjects of the vegetable market of protected soil
considers a set of interrelated elements, taking into account the characteristics of agriculture, the
variability of the factors of the external and internal environment, the level of state support in order
to meet the social needs produced by enterprises under conditions of constant changes in market
elements environment [2].

The inconstancy of the external environment, the limited resources, the existence of highly
profitable and unprofitable production in greenhouse farms located in the same natural and
economic conditions, does not allow us to determine the single most effective methodological
approach.

The general theoretical and methodological basis of the research is the work of national and
foreign scientists and economists on the problems of the development of the agro—industrial
complex and agriculture, in particular, the vegetable market for protected soil; analysis of intra-
industry competition and increasing the competitiveness of enterprises in the current economic
conditions [3].

In the process of using the methods used in economic science: general scientific (dialectical,
analysis and synthesis, comparisons and analogies, tabular, graphical); special (system, comparative
analysis, statistical-economic, economic—mathematical, experimental-experimental, mathematical
modeling).

Information base of the research is made up of official state statistics; normative legal acts of
federal and regional levels; data of the Ministry of Agriculture of the Republic of Uzbekistan;
reference materials of specialized publications on the topic; materials received from participants of
the vegetable market of protected soil, own research; Internet data (industry portals, sites of
producers of protected ground products, articles and reviews).

Results

Reforming collective farms has changed not only the owner of land and material resources,
but also radically changed the structure of vegetable producers. Vegetable growing is a necessary
and important branch of agriculture, whose products enjoy steadily high demand. The consequence
of the reorganization of specialized vegetable farms and the refusal of newly established enterprises
to grow vegetables for a number of reasons, the main suppliers of fresh vegetables are the economy
of the population [4]. The growing of vegetables by the population is carried out primarily on the
land shares (up to 15 hectares) or on the leased ones, obtained as a result of the decommissioning.
The main labor resources are family members, as well as hired seasonal workers for the period of
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sowing and harvesting. Financial resources are formed mainly from own funds, as well as on the
basis of short-term borrowings and deferred payments. Proceeding from this, a considerable share
of expenses falls on seeds, petroleum products, plant protection products and fertilizers. The use of
manual labor by family members somewhat reduces the price of the product, since the cost of its
payment is not taken into account.

With this method of growing vegetables, there are also significant problems with the sale of
finished products. Growing vegetables in small batches, as well as the lack of documents certifying
compliance with their standards and certification conditions, makes it impossible to implement
them through supermarket chains. A separate issue is the question of pricing. The prevailing way to
establish the price is to focus on the average market, that is, the cost of production and the planned
rate of profit remain in second place [5].

A widespread channel for realization in this situation is the sale of vegetables to bulk sellers
by wholesale parties, who often take the product directly from the field, but also the price,
compared to the market price, is significantly understated. This way of realization is also forced out
because of a lack of storage facilities for products, besides, most producers have an acute need for
repayment of debts and security in working capital. As a result of this interaction between
manufacturers and intermediaries, manufacturers take on all the risks of production and have a
meager profit, and sometimes a loss, at a time when intermediaries engaged only in storage and
sales receive significantly greater benefits.

Analysis of the activities of households, farmers and small enterprises shows that a large
number of emerging problems are related, including lack of awareness, difficulties in logistics and
marketing, as well as limited access to scientific and technological developments. Of course, all
these problems significantly affect the profitability and competitiveness of production. One of the
possible ways out of this situation is the overall coordination of activities, as well as various options
for uniting producers.

At the current stage of the development of the agricultural sector of the economy for
vegetable producers, the most acceptable option for the association, actively supported by the state,
is the creation of agricultural cooperatives. According to the Law of the Republic of Uzbekistan no.
295-XXI “On Agricultural Cooperation”, the agricultural consumer cooperative is a ... “a
cooperative established by agricultural producers and (or) leading personal subsidiary plots by
citizens, provided they are obliged to participate in the economic activities of a consumer
cooperative”. In other words, it is a voluntary association of producers to derive benefits from joint
activities. Depending on the direction of activity, consumer cooperatives are serving, processing,
selling, supplying, etc. [6].

The cyclical nature of the development of socioeconomic relations again manifested itself in
agriculture. As in the early twentieth century, the main producers of fresh vegetables are now again
the economy of the population. Thus, the ideas of service cooperatives are again becoming relevant,
but taking into account modern production conditions. Of course, cooperatives are not a universal
way to increase the efficiency of growing vegetables and ensuring food security, but, agreeing with
the opinion of V. A. Zagotova, they are a powerful mechanism for the self-organization of rural
commodity producers. In addition, the scientist considers servicing cooperatives as a mechanism to
protect against “... unscrupulous intermediary structures, a variety of second—hand dealers,
processing enterprises — monopolists and economic dependence on them”.

At present, cooperatives combining farmers and households around a central specialized
enterprise are relevant. Such an association will facilitate the receipt of all advantages of a large
enterprise, to establish joint sales of products, as well as to attract government support. It becomes
clear that servicing cooperation in agriculture, especially in vegetable growing, is urgent and even
necessary. However, it should be noted that, like any other phenomenon, cooperation also has
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negative aspects, which must be studied and taken into account. The classification of the merits and
problems of agricultural servicing cooperatives is given in Table 1.

Table 1.

POSITIVE AND NEGATIVE ASPECTS OF SERVICING CO-OPERATION
FOR VEGETABLE PRODUCERS

Benefits

Disadvantages

Possibility to purchase materials. Fuel and lubricants,
fertilizers, plant protection products in large batches
at wholesale prices

The ability to sell finished products wholesale lots,
import, sell in the trade networks

Possibility to issue loans, get state aid and grants of
special development funds, including foreign ones

The possibility of sharing equipment and other
means of production

The possibility of joint planning of quantity and
assortment of products to meet market needs

The possibility of creating a cooperative line for pre-
sale preparation (packaging, sorting, cooling) and
storage facilities

The possibility of sharing the legal, accounting and
marketing services of third-party specialists

The possibility of uniting both private individuals
and legal entities into cooperatives

Not all participants of the cooperative need the same
fertilizers and pesticides, and not all are able to
simultaneously allocate money for their purchase

In the absence of standardization, the products of
individual producers may differ in quality, price and
assortment, therefore, difficulties arise in the
distribution of profits and there is the possibility of
deceiving participants in the cooperative in the
quality of products

There are obligations that restrain the freedom to
choose activities, the range of crops and the
distribution of profits

There may be a situation where several technicians
are needed at the same time (for example, during
sowing and harvesting)

Arrangement on the number and range of products
does not always lead to maximization of the profit of
each of the participants of the cooperative

Long-term relations between the participants are
necessary, the initial cash contributions for
construction, as well as a clear delineation of the
volumes and rights to use the data object

The need to pay regular membership fees

Different in size entrance fees determine the priority
of the provision of services and their scope

From the facts given in the table, the ambiguity in deciding whether to join the agricultural

service cooperative becomes clear, but with a common understanding of the needs and opportunities
of each other, the negative sides can be solved. The reward for risk and material contributions is the
use of the advantages of a large enterprise and the effect of a scale effect. In addition, the integration
and concentration of the means of production positively affects each of the participants in this
process. It is also worth noting that the use of these advantages is possible only if the duties of
members of the cooperative are conscientiously performed and are aimed at long-term joint
development, otherwise cooperation has no meaning [7].

The proposed servicing agricultural cooperative has a complex device for ensuring the
performance of its functions, the general scheme of its internal arrangement is shown in Figure 36.
This scheme of the cooperative's device is recommendatory and is inherent in a larger association of
producers. For relatively small cooperatives (up to 1,000 hectares of arable land), the functions of
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individual services and units can be combined and reduced. A set of managers under the division is
carried out as the size of the cooperative increases and the real need for carrying out managerial
work.

This cooperative can be regarded as a particular example of an organizational and economic
mechanism in which the managing and managed systems are presented, as well as means of
influence one on another (Figure 1). The management system of the service cooperative is a general
meeting of its members, as well as an executive branch in the form of management.

The general meeting of participants of the cooperative determines the strategic direction of
development and makes the most important decisions (creation, reforming and liquidation of the
cooperative, decisions on its property and membership), whereas the board ensures its daily
functioning. Control over the activities of the administrative apparatus is exercised by the
supervisory board, which consists of members of the cooperative and is responsible for the
fulfillment of the rights of its functions.

Advisory

Service

Financial and

Households
of the
population

Economic
Service

Agricultural
service
cooperative

Marketing

Legal entities service

Manadgement Service
Department logistics

Figure 1. Organizational chart of the internal composition agricultural cooperative (compiled by the
author).

The main purpose of the serving cooperative is to provide services to the participants, as well
as to assist them in obtaining the best labor results. This goal of the cooperative is realized through
the work of the board, as well as specialized services or individual specialists. Economic
calculations, planning and analysis, the organization of accounting, financial and credit operations,
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as well as interaction with government agencies is carried out by the financial and economic
service. In addition, its competence includes consultation of participants in the cooperative on
economic issues, and the development of joint development plans.

Proceeding from the constant development of science, technology, technology of growing
vegetables, as well as with the introduction of changes in legislation, it becomes necessary to obtain
qualified information and advice on its application in practice. It is for this purpose that the service
cooperative needs a separate advisory service, or individual specialists in these areas. It's not even
necessary that they are regular, the main requirement for them is competence.

The system of consultation is relevant and necessary for the development of the agrarian
business and vegetable production itself. Small enterprises do not have their own funds to improve
the skills of employees, participate in conferences and seminars. It is for this purpose that the state
program for the association of scientific institutions with producers of agricultural products should
work. However, a separate citizen who grows vegetables in the subsidiary farm has difficult access
to these services, so it is the servicing cooperative that can provide it with new opportunities.

The formation of wholesale lots of products, their sorting, packaging and delivery
significantly accelerates turnover and expands the possible channels for marketing vegetables and
the target audience. In addition, the prompt delivery of means of production and materials ensures a
timely and uninterrupted process of performing technological operations for growing vegetables is
reflected in the level of yield and profitability of activities.

We consider it necessary to allocate a marketing service for a separate subdivision in the
servicing cooperative.

Firstly, this is due to the specific nature of marketing research, calculations and plans, and
secondly, to the need for a comprehensive study of the vegetable market and the search for the best
balance of price, quality, quantity and range of products.

The most common and systematic approach to the development of marketing policies based
on the marketing mix “Mix 4R”.

At present, various modifications of this complex have been developed, revealing in more
detail one of the elements.

Depending on this, the complex “Mix 5R”, “Mix 7R” and even “Mix 12R” is singled out.

Taking into account the specifics of agricultural production, as well as the extreme importance
of manual labor and the qualification of personnel in the cultivation of vegetable crops, we consider
the most optimal application of the marketing mix “Mix 5R”: commodity policy, price, personnel,
distribution and promotion policy.

Analysis of the table data showed that marketing activities in the service cooperative are not
only related to sales, but cover almost all aspects of the enterprise's activities. The modern concept
of vegetable development assumes orientation to the market, to a specific consumer, therefore
marketing is an extremely important element at each stage of production and sales. Given the
availability of resources and qualified personnel, we consider it necessary to organize a separate
marketing service in the cooperative, but the actual situation of the development of enterprises
engaged in growing vegetables allows creating only a separate post of marketer. In our opinion, the
introduction of even one marketing specialist will ensure the implementation of basic marketing
operations: the study of the vegetable market, the establishment of the sales price, the selection of
the distribution channel, and the creation of advertising and interaction with customers. With the
development of the cooperative and the understanding of the need for marketing activities, the
number of marketers should grow, providing each of them with specialization and expanding the
scope of work for each of the elements of the “Mix SR complex [8].

The directions of work for each of these elements are presented in Table 2.
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Table 2.
THE DIRECTIONS OF WORK FOR EACH ELEMENTS

Directions of marketing policy Subject of impact

1. Selection of crops and volumes of cultivation and their distribution
among participants in cooperation
2. Development of unified technological maps for unification of
cultivated vegetables

Product 3. Use of post-harvest processing and packaging of vegetables
4. Obtaining of quality certificates for products for expansion of
directions of realization
5. Creating your own brand
6. Introduction of the principles of organic farming

1. Choosing a price strategy for different vegetables

2. Setting and adjusting the price of vegetables

3. Use of the system of discounts, deferred payments and payment
methods

4. Analysis and forecasting of the selling price

price

1. The choice of the direction of realization of vegetables (trade
networks, own points, market, export, intermediary structures)

2. Using different ways of delivering vegetables to consumers

3. Conclusion of forward contracts for the supply of vegetables

place

1. Creation and placement of advertising, including on the Internet

2. Work on the image of the trademark, its recognizability

3. Communication with consumers and maintenance of social
initiatives.

4. Organization of exhibitions, presentations, excursions to
production

5. The election of forms of sale of goods and promotion of sales

6. Creation, promotion and updating of the site of the cooperative

promotion

1. Election and monitoring of the activities of specialist’s co-
operative

people 2. Increase the level of qualifications of participants in cooperation,
the introduction of training and consultation
3. Work with consumers and intermediary structures

Marketing specialists are the connecting link between the internal environment of the
cooperative and the external. One of the main tasks facing them is the harmonization of these
relations, as well as the adaptation of production to new conditions and the needs of the external
environment. The activity of the agricultural service cooperative, in one way or another, is
influenced by a significant number of entities that make up the external environment. The main
ones are: government agencies, consumers, suppliers, competitors, partners, various organizations
and institutions (Figure 2).

Interaction with diverse organizations and institutions, in our opinion, contributes to the
diversified development of the cooperative. The organizational mechanism shown in Figure 36
shows that the agricultural cooperative on this scale is a manageable system influenced by
environmental factors, without which the implementation of activities would be impossible. So, the
orientation to the market and the consumer regulates the prices and the number of vegetables
grown; research organizations optimize production and create new varieties and hybrids; suppliers
provide consumables; advisory services carry out consultations and spread new ideas; greenhouse
combines supply seedlings and maintain the saturation of the market with vegetables in the oft-
season; State bodies create conditions for doing business [9].
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Figure 2. External organizational mechanism of activities agricultural cooperative (compiled by the
author).

Based on the uneven demand for vegetables in different periods of the year, taking into
account the demand from the local population and holidaymakers, there is a need to plan the
timeframes for products to enter the market. The conducted researches showed that the mass flow of
tourists to the territory of the Republic of Uzbekistan starts from May and ends in September. The
peak of the number of vacationers falls on July—August. Proceeding from this, as well as the needs
of the local population for fresh produce, we consider it necessary to develop early vegetable
growing. We consider the application of hibernating hybrids of onions, carrots and cabbage in the
autumn terms of sowing to be the top priority for providing the population and holiday—makers with
early products [5].

Taking into account the structure of demand and the possible terms for obtaining marketable
products, the required number of vegetables was calculated using the mathematical equations, using
onions, carrots and cabbages as the basis for the “borscht set”. As a limitation, the amount of
irrigated arable land, the volume of water resources, and the limited manpower that manually
performed a large part of the operations in vegetable production were selected.

Conclusions
Problems of sustainable functioning and development of agro—food markets and the

organizational and economic mechanism in the agro—industrial complex have always been in the
center of attention of domestic and foreign economists and specialists in the agro—industrial
complex.

The performed research allowed obtaining the following theoretical and practical conclusions
and proposals.

The study of the organizational and economic mechanism of sustainable development of the
vegetable market for protected soil made it possible to identify the main factors that affect the
efficiency of its functioning. Generalization of theoretical and methodological aspects, regularities
and features of a comprehensive study of the organizational and economic mechanism shows that
the necessary condition for the development of the vegetable market for protected soil is the use of
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instruments of state and regulatory regulation, organizational, production, marketing and socio—
economic activities [3].

The revealed trends and developed forecasts of the development of the national vegetable
market for protected soil, depending on the different level of implementation of the scenario (basic,
compromise, intensive) have shown that, in the base scenario, an increase in the general level of
consumption will lead to substitution by imports, and then by domestic production and gradual
displacement of imports due to its slow growth. In the case of a compromise scenario, initially
domestic production is growing and by the end of the forecast, domestic production indicators are
higher than imports. With an intensive scenario, there is a significant growth in domestic production
and a gradual replacement of imports.

The implementation of the proposed model of the organizational and economic mechanism
for the sustainable development of the vegetable market of protected soil, consisting of methods of
state regulation, interaction and coordination of market participants, the mechanism of pricing,
innovative approach in managing technological processes on the basis of interaction between
scientific, educational organizations and the production sector makes it possible to improve the
functioning of the analyzed agro—food market and its economic entities.
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Annomayus. B cratbe TPUBOIUTCA CpPAaBHUTEIbHAS XapaKTEPUCTHKA THUIPOXUMUYECKHUX
00CTaHOBOK JBYX CMEXKHBIX MecTopoxacHuid (J[>KUTHHCKOe M BiiaroBenieHcKoe), HaXOIsAIIuecs
B 30HE€ COWICHEHUsS] CEBEpO—3allalHOr0 OKOHYAaHUs MeraHTUkiauHopusi bonbmoro Kaskasa,
Kepuencko—Tamanckoro u 3anmaagno—KyOanckoro mnporu6oB. Hecmorps Ha Ooiee uem
MOJIYTOPABEKOBYID HMCTOPUIO M3Y4YE€HHUs, K HACTOALIEMY BPEMEHM HET €IMHOIO0 MHEHUS
OTHOCUTENIbHO TPaHUILl, MPUPOAbl MPOTEKAKIINUX TIEOJIOTMYECKUX MPOLECCOB, a TAKXKE YCIOBHI
dbopmupoBanuss HEPTIHBIX U TA30BBIX 3aleKel Ha paccMaTpuBaeMoil Teppuropuu. B pesynbrare
CpPaBHEHHUS THUIPOXUMHUYECKUX OOCTAHOBOK BBISBICHBI JIB€ TECHICHIIUH, MPUCYIIUE MHUOIIEHOBBIM
oTiokeHusM bnarosemieHcko u  JDKUTMHCKOM 1uiomiazel: 1) yBennyeHHe MUHEpaIU3alluu
IJIACTOBBIX BOJI MO pa3pe3y OT MOHTA K capmary, a 3aTeM €€ CHUKEHHE OT capMara J0 4YOKpaka;
2) cMeHa THMNa BOJ OT XJIOPUAHOMArHWEBOTO B pa3pe3e MOHTa A0 THAPOKapOOHATHOHATPHUEBOTO
B pa3pe3e dokpaka. OnpecHeHUe BOJ HMKHETO capMmara, KaparaHa M 4OKpaka, CONPOBOXKIAEMOE
CMEHOW THIIa BOJ, CBSI3aHO C BHEAPEHHEM OTXKAThIX M3 IVIMH SIUT€HETHYHBIX MAMKONCKHX BOJI,
MMEIOIIEM HUMITYJAbCHBIH  XapakTep. OTOT JK€ KOMIIEKC TE€OTEKTOHMYECKHUX IPOIIECCOB
KOHTpoNupyeT U (GOPMUPOBAHUE CKOIUIEHUU YIIeBOAOpoJoB. CXOACTBO THUIPOXUMUYECKOU
O0OCTAaHOBKM MHOIICHOBBIX OTJIOXKEHUW MO CpPaBHHBAaEMBIM IUIOMIA[IIM YKa3blBa€T HA EIUHCTBO
najgeoreorpauyecKux yciaoBH U OOITHOCTh I€OJOTHYECKUX MPOIIECCOB, OKA3BIBAIOIINX BIHSHUE
Ha ee ¢opmupoBanue. CyIIeCTBEHHBIM OTIUYHEM THAPOXUMHYECKOW OOCTAaHOBKH MHOIIEHOBOTO
KoMIUIeKca JKUTMHCKOM IUIOMAaM MO CpaBHEHHWIO ¢ biiaroBemieHcKoW SBISIETCSA TO, YTO BHE
3aBUCUMOCTA  OT  BEJIMYMHBl MHUHEPAIM3ALMM, BOAbI MEPBOM U3 HUX  OTHOCATCH
K TUAPOKApPOOHATHOHATPUEBOMY THUITY.

Abstract. The article gives a comparative description of the hydrochemical situation of two
adjacent deposits (Dzhiginskoye and Blagoveshchenskoye) located in the junction zone of the
northwestern end of the meganticlinorium of the Greater Caucasus, the Kerch—Taman and West
Kuban troughs. Despite more than a century and a half-century of study, to date, there is no
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common opinion on the boundaries, the nature of the ongoing geological processes, as well
as the conditions for the formation of oil and gas deposits in the territory under consideration.
As aresult of the comparison of hydrochemical situation, two tendencies are revealed that are
characteristic of the Miocene deposits of Blagoveshchenskaya and Dzhiginskaya areas:
1) an increase in the mineralization of stratal waters along a section from Pontus to Sarmatians, and
then its decrease from Sarmatians to Chokrakians; 2) a change in the type of waters from chloride—
magnesium in the section of Pontus to bicarbonate sodium in the section of Chokrak. Desalination
of the waters of the lower Sarmatian, Karagan and Chokrak, accompanied by a change in the type
of water, is associated with the introduction of epigenetic Maikop waters squeezed from clay, which
has an impulse character. The similarity of the hydrochemical situation of Miocene sediments over
comparable areas indicates the unity of paleogeographical conditions and the generality
of the geological processes that influence its formation. An essential difference between
the hydrochemical situation of the Miocene complex of the Dzhiginskaya area in comparison with
Blagoveshchenskaya is that regardless of the amount of mineralization, the water of the first one is
hydrocarbonate—sodium.

Kniouesvie cnosa: MHUOIEHOBBIC OTJIOKEHUS, TaMaHb, MUHEpaIM3alMsl, THIPOXUMHUCCKUE
00CTaHOBKH.

Keywords: Miocene deposits, Taman, mineralization, hydrochemical situation.

Cucremaruyeckoe M3y4eHHE TEOJIOTUYECKOrO CTpOoeHHs TaMaHCKOro IOJIyoCcTpoBa
(BoctouHoit uactu KepueHcko—TaMaHCKOTO MEXNEPUKIMHAIBHOTO MPOruda) W MPHIETAIONINX
TeppuTopuil 6epeT Hadano ¢ cepeAnHbl 19 Beka u TecHO cBsizaHo ¢ uMmeHamu . B. Abuxa, A. M.
Konmuna, I1. C. [Tannaca, A. JI. Apxanrensckoro, B. W. Bepnaackoro, H. Y. AunpycoBa u npyrux
YUEHBIX.

HecMoTpss Ha Oosee dYeM MOMYyTOPABEKOBYIO HCTOPUIO HW3YUEHHUS, HCCIEAOBaTEeNd JI0
HACTOSIIIET0O BPEMEHH HE NPUIUIM K E€IUHOMY MHEHHUI0 OTHOCHTENBHO TpPaHUIl, MPUPOILI
MIPOTEKAIOLINX TEOJIOTHYECKUX IMPOLECccCOoB (AManupoBas TEKTOHUMKA), a TakXkKe YCJIOBUMI
¢dopmupoBaHuss He(TAHBIX W Ta30BBIX 3ajJeked Ha  paccMaTpUBAaeMOil  TEPPUTOPHUHU.
I'mpporeonornyeckas OOCTaHOBKAa MHOLIEHOBBIX OTJIOKEHHH TaMaHCKOrO IOJYyOCTPOBA TAaKKe
CUCTEMHO He n3ydanack. C y4eToM TOro, 4TO K HacCTOSALIEMY BPEMEHHU Ha TaMaHM BBISIBIEHO OKOJIO
20 MecTopoxaeHUI HEPTH U ra3za, paCCMOTPEHUE THIPOXUMUUYECKHUX O0COOCHHOCTEW MHUOIIEHOBOTO
KOMILJIEKCA PacCMaTpuBAEMON TEPPUTOPUM TPEACTABISECT HECOMHEHHBIM TEOPETUYECKUN U
IIPaKTUYECKUI NHTEPEC.

C mno3unuii CTPYKTypHO—TEKTOHMYECKOH 30HAJIBHOCTH ME30—KailHO30MCKOIo 0CagOo4HOro
yexia JKuruHckas IUiomiajb  HaxonuTcs B o0NacTM  CEeBEpO—3alaJHOrO  OKOHYAHHUS
MerantukiinHopusa bombiioro KaBkasa, B 30He COUJIEHEHHS! €ro CEBEPHOIO CKJIOHAa ¢ AJarymo—
Adurnckoii cunknuHanbto 3anagHo—Kybanckoro nmporuba (3KII, Pucynox) [1]. ITonoca counenenus
NPEJCTaBIsIeT ACCOLMAIIMI0 MHOTOYMCIIEHHBIX AHTUKJIMHAIBHBIX NOAHATUN, IPYNIUPYIOLIUXCS B
JTUHEIHbBIE 30HbI, U PA3HOAMIUTUTYIHBIX B30pOCO—HAABUIOB.

[ToBepxHOCTHBIE HE(TETa30MPOSIBICHUS B BUJIE MEPHOAMYECKH Ta3uUpPYIOIIUX TPUGOHOB U
BBIHOCOB Ha MOBEPXHOCTh B I'PA3EBOM Macce CryCTKOB M KOMKOB T'yCTOH He(TH ObUIM OINHUCAHbI
3aJ10JIr0 JI0 OTKPBITHS MecTopoxieHus. K HacTosiieMy BpeMeHH Ha TUIONIA/IM BEISABICHBI HE(PTAHBIE
3aJie)KH B MEOTMUYECKHUX U KaparaHCKUX OTJIOKEHHSX, a TaKKe ra30BO€ CKOIJICHHE B OTJIOXKEHMSIX
capmarckoro spyca. Cineayer oOpaTuTh BHUIMaHUE Ha OTCYTCTBHE INIOTHOCTHOU AuddepeHnanumn
BBISIBJICHHBIX 3aJIE)KEH, TO €CTh Ia30Basl 3aJIeXKb 3aHUMAET IPOMEKYTOUYHOE IOJIOKEHUE MEKIY
IBYMsI He(DTSIHBIMH, PACIIONIOKEHHBIMHU BBIIIE U HIDKE 110 pa3pesy.
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JlaHHOE€ O0OCTOSTENBCTBO CBUJETEIBCTBYET, BO-IEPBBIX, 00 OTCYTCTBHM BEPTHUKAJIbHOM
THJIPOAMHAMHUYECKON CBSI3U MEXIy MPOIYKTUBHBIMH TOPU30HTAMH, a, BO-BTOPBIX, 00 UMITYJIbCHON
MHOTOKpaTHOH mnpupone (opmupoBanus yrieBoaopoanbix (YB) ckoruenuit pazHoro ¢a3zoBoro
COCTOSIHUS, OOYCJIOBJIEHHOM CKauKoOOpa3HbIM COpOCOM TEKTOHMYECKMX HANpPsDKEHUM, 4To
MOJITBEPAKIAETCS XapaKTepOM HaOJII0JaeMbIX TIOBEPXHOCTHBIX HE(TEra30IpOsIBICHHUM.

bnaroBenieHckas CTpyKTypa pacrosiokeHa B 1oro—BocTouHoi yactu Kepuencko—TamaHckoro
MexmnepukiuHaneHoro nporu6a (KTII), mpuypodeHa K IIEHTpaJbHOW YacTH OJHOMMEHHOU
AHTUKJIMHAJIBHOM 30HBI, KOTOpas BKIOYaeT BocrouHo-bnarosemeHckyro, brnarosemeHckyto,
3anagHo—bnaropemenckyro u Bocrouno—byrasckyro ckimanku. Hedtsnas 3anexp npuypodeHa K
YOKPAKCKHUM OTJIOKEHUAM bIaroBeImeHCcKou CTpyKTyphI.

Takum obOpazom, J[kuruHCKYyl0 W braroBemeHCKyro IUIOMAAb MOXXHO PaccMaTpHBaTh Kak
CMEKHBIE CTPYKTYPbI, HaxOJSALIMECSd B 30HE CJIOKHOIO TEKTOHMYECKOIO COYJICHEHMS CEBEPO—
3allaJHOro0 OKOHYaHMs MerantukimHopus bonpsmoro Kaskasza, Kepuencko—TamaHnckoro u
3anagno—KybaHckoro nporu6os.

B 0CHOBY rMIpOXMMHMUYECKON XapaKTEPUCTHUKU MHUOLEHOBBIX OTJIOKEHHUH paccMarpuBaeMOi
30HBl TIOJIOKEHBI IIOJIHBIE XHMHYECKHME AaHalu3bl IUIACTOBBIX BOJ, OTOOpaHHBIE B Ipolecce
ucnbITaHUN braroBemeHckoil Iuiomanay, BKIroyaromue B ceds 13 aHaiu30B, U3 KOTOPBIX
1 xapakTepu3yeT XUMHUYECKUI COCTAB IUIACTOBBIX BOJ MOHTHYECKUX OTIIOXKEHUH, 4 — capMaTCKuX,
6 — KaparaHckux MU 2 — YOKpPaKCKUX. XHMMHUYECKUH COCTaB IUIACTOBBIX BOJ MHOLIEHOBBIX
OTJIOKEHUH Ha J[XKUTMHCKOM IUIOIAAH NPEACTaBlIeH 15 aHamm3aMu, U3 KOTOPBIX 2 OCBEILAIOT BOJbI
MeOoTHCa, 3 — BEPXHET0 capmara, 2 — CpeIHero capmara, | — HepacuJeHEeHHOro capmara, 1 —
kaparaHna u 4 — vokpaka (Tabmura).

[Ipexae, 4eM TepelTH K XapaKTePUCTHKE THIPOXHUMHYECKUX OCOOCHHOCTEW MHOIICHOBBIX
TOPU30HTOB, CIEIyeT OTMETUTh, YTO HUX JPOOHOE MOojpa3jeieHue BechMa ycloBHO. OTcyTcTBHE
o01iell TOYKM 3peHHsl MO IOBOAY JETAJbHOW CTpaTHM(UKALUU PACCMATPUBAEMBIX OTIOKEHHUH
00yCIIOBIICHO, TIPEXJE BCETO, M3MEHYHMBBHIM TOHKOCIOHMCTBIM XapaKTepPOM pa3pes3a, 4TO CO3/1aeT
TPYIHOCTH C pacdjieHEHHEM pa3pes3a Jaxe y cnenuanuctoB. [loaTtomy B psne ciaydaeB pa3OuBKa
Jaercsi B 00I1eM BUJIe, HAIPUMEpP KaparaH—4OKpaKCKHe OTJIOXKeHHUs [2], «capmar HepacuJeHEHHbIN
u T. 1. Kpome Toro, Ha MHOTMX IUIOIIAASX TH TOPU30HTHI MCIIBITHIBAIIUCH COBMECTHO (KaparaH—
YOKpaK, KaparaH—HI>KHUNA capMart U 1p.).

HwKHMM pervoHasbHBIM BOJOYIOPOM MHOIICHOBBIX OTIOXeHUM BocToyHOM wactu KTII
ABJIIOTCS INIMHBI MAWKOIICKOM CEPUM, MOIIIHOCTh KOTOPBIX AOCTUIaeT Ha rore noixyoctposa 3000 m,
B IIeHTpasbHOM yacTtu 6onee 4200 M, a Ha ceBepe 6omnee 2000 M [2].

CormacHo wumeromelics uHGOpMAMM, MHUHEpaJM3alMs IJAaCTOBBIX BOJ TMOHTUYECKUX
oTIoXkeHuit Ha BraropemeHckoi Iwiomanu cocrasiser 1202 mr-sks/am® (o ckpaxkune 34), Tur
BOZIbI XJOpUAHOMarHHeBbIH (Mo B. A. Cynumny), comepskaHue ioma cocraBiseT 38,5 wmr/am?’.
Capmarckue OTIOXKEHHs OXapaKTepU30BaHbl YETHIPbMS aHAJIM3aMHM IUIACTOBBIX BOA. B capmarckux
OTJIOKEHHSAX MHHEpalu3alus BoAbl u3MeHserca oT 1075 mo 1690 wmr-sks/am°, mpu 5TOM
HaMeyaeTcsl TeHACHIIUS K HEKOTOPOMY OIPECHEHUIO BOJA BHH3 IO pa3pesy. Tak, B ckBaxuHe 34 B
BepXHeM uHTepBae (696720 M) KOHIEHTpaIus coneil cocTapiseT 1319,7 Mr-sks/aM>, a B HUKHEM
(742,4-773,6 M) — 1075 mr-skp/nm>. Toka3aTesnbHO, YTO BOJBI BEPXHETO MHTEPBANA OTHOCATCS K
XJIOPUAHOKAIBIIMEBOMY THUITY, @ B HUKHEM — K XJopuaHoMmarHueBomy. Ilo ckBaxknnam 33 n K-45
MuHepanu3amus coctasusger 1270 u 1690 MT-3KB/IM> COOTBETCTBEHHO, THIT BOJIbI B 000MX CITyJasix
XJIOpUHOMArHKeBbIi. KOHIIEHTpaIus MUKPO3IEMEHTOB U3MeHnsercs: ion 50,8-58,4 mr/am®, 6pom
149 mr/mm?, 6op 16,2-21,6 mr/am’. B kaparane MuHepaiu3alus Bapbupyer ot 576,1 (ckBaxkuna 34)
10 1892,3 (ckBaxuna K-45) Mr-sks/mm>.
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Bonpr  oTHOcATCS K THAPOKapOOHATHOHATPUEBOMY,  XJIOPUIHOMAarHUEBOMY U
xJjopuaHokanbieBoMy TumnaM. Copepxkanue Honma coctasiser 30,9-60,9 Mr/mv>, Opoma 165,2
mr/mv®,  Gopa  10,8-37,9 wmr/am’. Bompl  UYOKPAaKCKMX ~ OTIOKEHHMH  OTHOCATCA K
rUpOKapOOHATHOHATPHEBOMY THIY ¢ MHHepanm3anueii 491-940,8 Mr-skB/IM> U KOHIIEHTpauueit
itona 71,5-78,7 mr/mm?, 6opa 27,5-43,3 mr/am>.

B nenoM, mo pa3spe3sy MHOLEHOBBIX OTIOKEHHMM B Ipenenax braaroBemieHCKoW IUIOIanu
OTMEYAIOTCSI JIBE€ OCHOBHBIC TEHJCHIIMU, KOTOPbIE MOXXHO MPOCIEIUTh MO CKBaxkuHaMm 34 u 33
(Tabnuua). IlepBast 3akirouaeTcss B TOM, YTO OT MOHTAa K CapMary HPOUCXOIUT YBEIHUYEHUE
MUHEpaJIU3alliK, KOTOpas 3aTeéM BHHM3 110 pa3pe3y HAuYMHACT 3aKOHOMEPHO CHIDKAThCS YKE B
capMmare ¥ Jajiee B KaparaHe M 4yokpake 10 491 Mr-sks/mm>.

Bropast cocTroMT B TOM, YTO B TOHTHYECKHX U CAPMATCKUX OTIOXKCHHUAX (PUKCHUpyeTCs
MIPEUMYIIECTBEHHO XJIOPUAHOMATrHUEBBIN THUII TUIACTOBBIX BOJA, KOTOPBIM YaCTUYHO B KaparaHe u
MOJIHOCTBIO B HOKPAKEe CMEHSIETCS Ha THIPOKapOOHATHOHATPUEBHIH.

upokoe pacnpoCTpaHEHHE XJIOPUIHOMArHUEBOIO (IIEPEXOIHOr0) TUIA BOJA YKa3bIBaeT Ha
AKTUBHOE CMEILIEHUE BOJ XJOPUAHOKAJIBIMEBOIO THUIIA, IIPUCYILErO OTIOXKEHHUSIM HNOHTUYECKOIO,
BEPOSATHO, MEOTUYECKOTO U CapMarcKoro sipycoB, C Oojiee MPECHBIMH BOAAMU MAaNKOIICKHX
OTJIOKEHUH, OTHOCSIIUXCA K THIPOKApOOHATHOHATPUEBOMY THITY. Boapl MalKomckoro spyca
XOopoiio u3ydeHsl [3] B mpezgenax cMexHOro reoctpykrypHoro siementa (3KII), uro mo3Bossier
JIOCTaTOYHO YBEPEHHO YCTAHOBUTh UX CTpaTurpauyecKkyro MpUHALIEKHOCTh. BHeapeHue
OTXKAaThIX M3 TIWH BOJ MAMKONCKUX OTJIOKEHUH TakkKe HMeeT HMIYIbCHBIM XapakTep u
KOHTPOJIUPYETCS TEMU K€ MIPUYUHAMU, 4TO U (hopMupoBaHue Y B CKOIICHHIA.

Jinsg  JUKATMHCKOM IUIOIIAAM TAaKXKE XapakTepHO HAJIMYME MAKCHUMAJIBHBIX 3HA4CHUHI
MUHEpAJIN3alUY B BEPXHEH 4aCTH MUOLIEHOBOI'O pa3pe3a, KOoTopble cocTaBisiioT 1582,2 u 2068 mr-
5KB/IM> 110 MEOTHUECKMM OTJIOKEHUAM (CKBaKUHBI 85 U 80 COOTBETCTBEHHO). B BepxHeM capmare
¢uxcupyercs (ckBaxuna 80) CHMKEHHE KOHLEHTpaluuu coneit ¢ 1995 1o 978 mr-sks/nm>, 6nuskue
3HAuYEHMs] OTMEYEHBI TaKKe U B cpeqneM capmare: 1027,1 mr-sks/nqm® — B ckBaxkune 80 u 9149
Mr-okB/IM® B ckBaxuHe Y19. B Kaparan—4oKpakCKUX OTJIOKEHHSAX (COBMECTHO HCIIBITAHHBIE
MHTEpBAJIbl) MUHEpAIU3aus cocTasiuseT 857,1 u 709,8 Mr-skp/amM> co CHUKEHHEM BHM3 MO Pa3pesy
B CKBaKMHE &85. B 4okpake NpPOMCXOAMT JaJbHEHIIEE ONPECHEHHWE IUIACTOBBIX BOJ, IJE
paccmarpuBaeMblil okazaresb u3MeHsercs ot 238,8 (ckBaxuHa ¥Y19) no 422,3 (ckBaxkuHa 55) mr-
skB/aM°. KOHIIEHTpalus MHKPOSIEMEHTOB B MHOLEHOBBIX BOJOHOCHBIX FOPU30HTaX J[>KMTHHCKOI
IUTOIIAH COCTaBIsIeT: ox — ot 38,1 1o 65,6 Mr/mv?, opom — ot 39,4 o 163,8 Mr/mm>, 6op — or
21,6 1o 81,2 wmr/nM’. 3aKOHOMEPHBIX M3MEHEHHMil B  COIEPKAHHH  PAcCMATPHBAEMBIX
MHUKpPO3JIEMEHTOB B IUIAHE W 10 pa3pe3y MHUOLCHOBBIX OTJIOKEHUH HE MPOCIEKUBACTCS.
Cy1ecTBEHHBIM OTIMYHEM THIPOXUMUYECKOW 0OCTAaHOBKM MHMOIIEHOBOIO KOMILIEKca J>KUTMHCKON
IUIOUIAIA 110 CPAaBHEHHIO C bBIIaroBEeHIEHCKOM SIBISETCS TO, YTO BHE 3aBUCHUMOCTH OT BEJINYMHBI
MUHEpaIU3alliy, BOJbI IEPBOM U3 HUX OTHOCATCS K THApOKapOoHaTHOHaTpueBomy tuny (Tabmnwuia).

Takum o0pazom, aHanM3 TUAPOXUMHUYECKONH OOCTAHOBKM MHOILICHOBBIX OTJIOKEHUI
JlxuruHckor U biaroBemeHcKon miomaaen mo3BoJisieT CAENaTh CIEIYIOIINE BEIBOIbL:

1. B MOHTHYECKNX, MEOTUYECKUX M BEPXHECAPMATCKUX OTIOKECHMSX XapaKTEPHO pPa3BUTHE
BBICOKOMHHEPAIM30BaHHBIX BOA (10 1000 MIr-sks/aM> ¥ BbIlIE) TIPH IMHPOKOM PACIpPOCTPaHEHHH
(ocobenno mo braroBemnieHcko# TUIOMAAN ) XJIOPUIHOMAarHUEBOTO THTIA;

2. B HmwxHem capMmare, KaparaHe M YOKpake IMPOMCXOAUT CHI)KEHHE MHHepaiu3aluu B
CpeaHeEM 110 250-900 MI-3KB/IM°, npeoOagaroree pasBuUTHE MIOJTy4aeT
THIPOKapOOHATHOHATPUEBHIN THIT BOJI;

3. OnpecHeHue BOJ HIDKHETO capMara, KaparaHa M 4YOKpaka, COIMpPOBOXAaeMOE€ CMEHON THIMa
BOJl Ha TUAPOKapOOHATHOHATPUEBBINA, CBS3aHO C BHEIPEHHEM OTKATbIX M3 TJIMH AMUIE€HETHYHBIX
MaMKOICKHUX BOJ, UMEIOIIEM UMITYJIbCHBIN XapaKTep;
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4. Boasl MMOLICHOBBIX OTJIOKEHUH 110 CPABHUBAEMBIM IIOLIAJSAM COIEPKAT IPOMBIIUIEHHBIE
KOHIEHTpaluK #oxa (10 70 MI/am>, OpU IpaHUYHOM cofepkaHuu Oosee 18 mr/mm®) u Gpoma
(m0148 mr/am> [IPY TPAHUYHOM COZICpXKaHUH Ooiee 25 MF/IIM3);

5. Bricokoe conepxaHue MUKPOJIEMEHTOB B IIIACTOBBIX BOJAX MHOLIEHOBBIX OTJIOKEHHH IO
paccMaTpuBaeMbIM IUIOIMIAAM CBUETEIBCTBYET 00 UX TaJIaCCOI€HHOM IPOUCXOXKICHUM;

6. KoppensmoHHBIX CBSI3el MEX]y COIEpKaHHEM MHUKPO3JIEMEHTOB M HEPTETra30HOCHOCTHIO
MHUOLICHOBBIX OTJIOKEHUH 110 brarosenieHCKkol U JPKUTMHCKON IIJI0IAAsIM HE IIPOCIICKUBACTCS;

7. CXOOCTBO TMIPOXUMHMUYECKOH OOCTAHOBKM MHOLIEHOBBIX OTJIOKEHHH IO CpaBHUBAEMBIM
IUIOINAJSIM YKa3bIBa€T Ha €AMHCTBO Majeoreorpauueckux yCIOBHM M OOIIHOCTb Ie0JOrMYeCKHX
MIPOIIECCOB, OKA3bIBAIONIUX BIMIHUE HA ee (popMUpoBaHHE.

Cmamus noocomosnena npu noooepaicke epanma PODU (Nel6-45-230109 p_a).
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Abstract. In recent years, with the increasing severity of energy problems, more and more
energy—saving technologies and enhanced heat transfer methods have been valued. Pulsating flow
enhanced heat transfer technology as a branch of enhanced heat transfer, has a wider application
background in industrial production and living areas. In the research process of this paper,
an experimental platform is built according to the requirements of pulsating enhanced heat
exchange and dual—circuit cooling. Through the experimental research on the double—loop air
cooling of the fluid in the tube with pulsation, the influence of various parameters and pulsating
characteristics of the pulsating fluid on the enhanced heat transfer is analyzed; the temperature
of the inlet and outlet of the device under normal conditions and the flow of the fluid under
the condition of pulse are measured through a temperature sensor. The outlet temperature was
compared with the analysis, and the measurement data was calculated and analyzed. Experimental
results show that the pulsation of the fluid has a significant effect on the heat transfer effect, and
the effect of the flow rate on the pulsation enhanced heat transfer is significant. When the flow rate
is small, the phenomenon that the fluid does not generate pulsation or pulsation is relatively weak,
which cannot cause strong disturbance of the fluid in the heat exchange section, so that the heat
exchange cannot be enhanced, and even the heat exchange is weakened; as the flow rate gradually
increases, the heat transfer coefficient is enhanced.

Annomayusa. B mocnenHue Trofbl C POCTOM CEPbE3HOCTH IHEPreTHUYECKHX IMpoOieM ObLIOo
OLIECHEHO MHOTO DJHEProcOeperarnfux TEXHOJOTHA W  yCOBEPIICHCTBOBAaHHBIX  METOJOB
Teruronepenadn. TeXHOJOTHsI TeIUIoNepeaayd C MYJIbCHPYIONIMM TIOTOKOM Kak OTpacib
MOBBIIIEHHOW — TeIjIonepesayd HuMeeT Oojee MIMPOKOE MPUMEHEHHE B  IPOMBIIUIEHHOM
NPOM3BOJCTBE W JKMJIBIX TOMELIEHHAIX. B mporecce wuccrienoBaHus B paboTe MOCTPOEHA
IKCIIEpUMEHTAJIbHAS TUIaT(hOpMa B COOTBETCTBUH C TPEOOBAHMSIMU MYJILCUPYIOIIETO PACIIUPEHHOTO
TEIUIOOOMEHAa ¥ JIByXKOHTYPHOTO OXJaXIeHus. [IpoaHammM3upoBaHO BIMSHHUE Pa3IAYHBIX
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[IapaMeTpOB U MYJIbCUPYIOIIMX XapaKTEPUCTHK IYJIbCUPYIOIIEH JKUIKOCTH Ha YCHUJICHHBIN
TEIUNIOOOMEH TyTeM HKCIEPUMEHTAJIbHOTO HCCIENOBAaHMUA OXJIAXJIEHHs BO3AyXa B Tpyoe
C IIYJbCUPOBAHUEM JBOWHOIO KOHTYypa; TEMIEpaTypa BXOJa U BbIXOJa YCTPOWCTBAa B HOPMaJbHBIX
YCIIOBUSIX M IOTOK XHUAKOCTH B YCIOBHUSX MMILYJIbCA M3MEPSIOTCA YEPe3 TEMIEPAaTypHBINA JaT4uK.
Temneparypa Ha BbIXOZIE CpPaBHUBAJIACh C AHAJIM30M, U JIJAaHHbIE U3MEPEHUI ObUIM pacCUMTaHbl U
IIPOAHAIN3UPOBAHbl. DKCIEPUMEHTAIbHBIE PE3YNIbTAThl MOKA3bIBAKOT, YTO IMYJIbCALUs KUIKOCTU
OKa3bIBaeT 3HAYUTENIbHOE BIHMsAHHME Ha 3(dekT Teronepenayn, U BIUSHUE CKOPOCTH MOTOKA Ha
YAY4LICHHYIO TEIUIONepenady IpH IyAbCalluy sBJIAETCA 3HAYUTEIbHBIM. Korma CKOpoCTh NMOTOKA
MaJla, XKHUJIKOCTb HE T€HEpUpPYeT MyJIbCalluM WIN MYJIbCALUNA OTHOCUTENIBHO Cl1adble, YTO HE MOXKET
BBI3BaTh CUJILHOE BO3MYIICHHUE KUAKOCTH B CEKLIMU TEIUIOOOMEHA, TaK YTO TEIUIOOOMEH HE MOXET
OBITh YCUJICH, U JIaKe TETITIO0OMEH OCIIabiieH; 110 MEepe YBEITUYEHHUS CKOPOCTH MOTOKA KOA(DPUIIEHT
TEIUIONEPEaut IIOCTEIIEHHO YBEIIMYNBACTCSl.

Keywords: diesel generators, pulsation, double-loop, enhanced heat transfer.

Kntouesvie cnosa:  nusenb-reHeparopbl, MyNbcalus, JABOWHOM  IIUKJI, MOBBILICHHAS
TerJIonepeaya.

Introduction

During the operation of an automobile engine, due to changes in the ambient temperature, the
combined effects of the use of a maintenance kit, operation, and load, as well as the limitations of
the cooling water pump that can only operate with the operation of the engine, it is easy to cause the
engine to warm up slowly, Blue smoke, overheating, etc. In the transportation process, automobile
engines frequently mutate from heavy load to idling. At this time, the cooling system of the
traditional engine is limited by the crankshaft drive, the speed is low, and it does not dissipate heat,
which can easily lead to overheating of the engine [1-4].

In order to solve the above problems, in view of the widespread preheating of domestic truck
engines, the serious environmental pollution caused by exhaust emissions, and the overheating
problems that occur during low-speed and high-load conditions, the article changes the traditional
single-circuit cooling system of the engine to a double-loop cooling system for cylinder heads and
cylinders. The temperature was separately controlled, and the cooling system’s drive and control
methods were improved and explored [5].

Material and research methods

Through the experimental research on the double-loop air cooling of the fluid in the tube with
pulsation, the influence of various parameters and pulsating characteristics of the pulsating fluid on
the enhanced heat transfer is analyzed; the temperature of the inlet and outlet of the device under
normal conditions and the flow of the fluid under the condition of pulse are measured through a
temperature sensor [6—8]. The outlet temperature was compared with the analysis, and the
measurement data was calculated and analyzed. The following Figure 1 shows the structure of the
entire device [9-12].
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Figure 1. Structure of Double-loop air cooling of diesel electric—power generator with the pulse
regimen.

Results and discussion
Figure 2 is the comparison curve of the outlet temperature of the engine water jacket under
normal operating conditions and with a pulse mechanism.
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Figure 2. The outlet tmeperature of engine water jacket.

Figure 3 is the comparison curve of the inlet temperature of the engine water jacket under
normal operating conditions and with a pulse mechanism.
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Figure 3. The outlet temperature of exhaust gas heat exchanger.

Figure 4 is the comparison curve of the outlet temperature of the exhaust gas heat exchanger

under normal operating conditions and with a pulse mechanism.
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Figure 4. The inlet temperature of exhaust gas heat exchanger.

Figure 5 is the comparison curve of the inlet temperature of the exhaust gas heat exchanger

under normal operating conditions and with a pulse mechanism.
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Figure 5. The inlet temperature of exhaust gas heat exchanger.

Conclusions

1. When the flow rate is small, the phenomenon that the fluid does not generate pulsation or
pulsation is relatively weak, which can not cause strong disturbance of the fluid in the heat
exchange section, so that the heat exchange cannot be enhanced, and even the heat exchange is
weakened;

2. As the flow rate increases, the heat transfer coefficient increases and the heat exchange
effect becomes more pronounced. The pulsation of the fluid has a significant effect on the heat
transfer effect, and the effect of the flow rate on the pulsation enhanced heat transfer is significant.
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MAGNETOOPTICAL PROPERTIES OF AMORPHOUS RIBBON BASED ON CoFe
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Annomayusn. B paboTe mcciaeqoBaIich METOABI MoiydeHust aMOp¢HBIX JieHT. C 1oMoIIbio
oxJraxxaaroniero 6apabdana moxydeHsl amopdHbie 1eHTh Ha ocHOBe CoFe. [lonydennsie amopdHbie
JEHTBl TOABepraaucy orTxkury npu Ttemneparype 420 °C B Bakyyme M B Bo3lyxe. bbumm
UCCIIEI0BaHbl MArHUTOONTUYECKUE CBOMCTBA MOTYYEHHBIX aMOP(HBIX JICHT.

Abstract. Methods for the preparation of amorphous tapes were studied and the amorphous
tapes based on CoFe were obtained with the aid of a cooling drum. The resulting amorphous
ribbons were annealed at 420 °C ina vacuum and inthe air. The magneto—optical properties
of the obtained amorphous ribbon were investigated.

Knrouesvie cnosa: amopdusie nentsl, 99K, sxBaropuanbshbiil 3¢ dexr Keppa, oTxur.
Keywords: amorphous ribbons, equatorial Kerr effect, annealing.

B nauane 60-X T0/10B B HAyYHOM MHpPE PaCIPOCTPAHUIOCH COOOIIEHNE O TOM, YTO TTOJIYYCHBI
METANTNYECKHEe CIUIaBbl, HE HMMEIOIINE KPUCTAIMYECKOW CTPYKTYphl. MeTayuibl W CIUIaBbl C
OecropsIOUHBIM  PACIONIOKEHUEM aTOMOB CTalM Ha3bIBaTh aMOP(HBIMM METATIMYECKUMHU
CTEeKJIaMH, OTJaBasi JIOJDKHOE TOW aHAJOTWH, KOTOpas CYIIECTBYET MEXIY HEYHOPSIOYeHHOH
CTPYKTYpOI METAJUTMYECKOE CIIaBa U HEOPTaHMYECKUM CTEKIIOM.

OTkpbITHE aMOP(HBIX METAJIIOB BHECIIO OOJIBIION BKIIaJ B HayKe O METaJuIaxX, CyIlEeCTBEHHO
M3MEHHMB HAlllM TMpeAcTaBleHus o Hux. Oka3anoch, 4TO aMOp(HbIE MeETaUlbl Pa3sUTEIbHO
OTIIMYAIOTCI II0 CBOMM CBOICTBAM OT METAIIHMYECKHUX KpHUCTAJZIOB, JIA KOTOPBIX XapaKTECPHO
YIOPSAZA0YEHHOE PaCIoioKeHHe aToMoB [1].

Texnonozus nonyueHuss amMop@Hwix enm
Jlyia mpoBeneHus: ucciaenoBaHuil Ha aMopHBIX MaTepuanax Oblia pa3paboTaHa TEXHOJIOTHS

noinydyeHuss »Tux MmarepuanoB (Pucynku 1-2). CymecTByeT MHOTO METOAOB MOJYYEHHUs
METAJUIMYECKUX CTEKOJI B aMOP(HBIX CTPYKTYPax, HO, CAMbI TOCTYNHBIM OTKUT — B COCTOSIHUU
KHUAKOCTH. Bo Bcex ycTaHOBKax AJii OTXKHUIa B COCTOSHUU >KUIKOCTH, JKUIKOCTb IOMAJaeT Ha
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MMOBEPXHOCTH BPAIIAIONIETOCS OXJIKIAIOIIETO AUCKA M OXJIAXKIAeTCs ¢ OONBIION CKOPOCTHIO (105—
107 °C/cek) u 6sIcTpO 3aTBepaeBaet [2-3].

TonmmuHa J5E€HT TONMyYaeMbIX Ha TOBEPXHOCTH OXJIaXjaarouiero OapabaHa 3aBUCHUT OT
CKopocTH OapabaHa ¥ CKOPOCTH TEUCHHS KUAKOCTH. [[71s1 mosrydeHuss aMOpQHBIX JIEHT HEOOXOAMMBI
Marepuanbl C BBICOKUM KOA((UIMEHTOM TEIUIONpOBOAHOCTH. Jlyig ATHX wHeneil myudiie
UCTONB30BaTh Medb. l[Ipm modydeHMH amMoOpQHBIX JIEHT B MEPBYIO OdYepeab HEOoOXOIUMO
MPUTOTOBUTH OapabaH. [ 3TOr0 HMCMONB3YIOT MEAHYI TpyOy muamerpom 250 MM, TONIIMHA
CTEHOK 6 MM, BHYTPHM KOTOPOTO pasMemaercs Bayi guamerpoMm 60 MM, (QyHKIUS KOTOPOro —
oOecreuyeHne OXJIAXKICHUS.

Bo BHyTpenHeil wactu Oapabana pacnoioxenun mnon yrioMm 90°K x apyr apyry, TpyOsl
IaMETPOM 7 MM, — OOBEIMHEHBI. DTH TPYObl 00ECIIEUYNBAIOT NOTYYEHHUE KPUTHUECKOH CKOPOCTH
OXJIAXACHUS ¢ MOoMOIIbio Bofbl. [loctymaromas u3 8 oTBepcTHil 0OBEACHHBIX TPYO BOAA MOXKET
BBIBOJUTHCS OTTyAa. 3aTteM Kpas OapabaHa 3aKpbIBalOTCSI U HAa TOKAPHOM CTaHKE YCTPaHSIIOTCS
HecUMMeTpuyHOCTH. TakuM oOpa3oM, TonmpHa OapabaHa yMEHBIIAETCsl C IOMOIIbI0 ToYeHHs. B
HaIlpaBJICHUH K MMOBEPXHOCTH OapabaHa — OTKPHIBAIOTCS BCEBO3ZMOXKHBIE OTBEPCTHSL.

[Tpu sTOM mporecce He0OXOAMMO MOIePKaHUE BHYTPEHHEH CTOPOHBI 0apabaHa BOJOM.

B pesynbprare — KUAKUN METaI C JIETKOCThIO CHUMAETCsl C TIOBEPXHOCTH OapabaHa mocie
ocTeiBaHus. bapabaH CBsA3aH C AMEKTPHUECKUM JBUTATEIIEM C IIOMOIIBIO peMHs. MI3MeHsIs1 CKOPOCTh
JIBUTATEISI MOXKHO MEHSITh CKOPOCTh JIBYDKEHUs Oapabana [4].

*
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|
|

Pucynoxk 1. YcraHoBKa AJis MOJTy4eHHUs JIEHT ¢ aMOP(HON CTPYKTYPOH.
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Pucynok 2. [IpoBepka aMOpGhHOCTH MOTYYESHHBIX JICHT PEHTTCHOCTPYKTYPHBIM aHAITH30M.

[Tonmy4eHHbIE JTEHTHI UCCIENOBAIUCH B PA3IMYHBIX PEKUMAX 00pabOTKH.

Br160op mpaBUIBEHON METOAMKH 3KCIIEPUMEHTAIBHBIX HCCIEIOBAHUI SBISIETCS BasKHEHUIINM
ATarioM MPOBOJMMBIX HAYYHBIX MCCJIEIOBATEIbCKUX Pa0OT M yCleX HCCIeAOBaHUNH BO MHOTOM
ONpENEIETC METOAAMU M CpeAcTBaMU H3MepeHui. [IprMeHeHHe COBPEMEHHOM TEXHUKH U
COBEpIICHCTBOBAaHME METOJMK 3KCIIEPUMEHTA SIBJIETCS OCHOBHBIM (DaKTOPOM Iporpecca B Jit000i
00JIaCTH €CTECTBEHHBIX HayK.

[Tony4yeHne HOBBIX Pe3y/IbTaTOB CBS3aHO KaK C TEOPETUUECKOM M MPaKTUYECKOH 3HAaYMMOCTH
UCIOJIB3YEMOI0 METOJa, TaK M C TIOBBIIIEHUEM YYBCTBUTEIBHOCTH, TOYHOCTH W3MEPEHUH,
paciiipeHreM Juana3oHa yCcJIoBHil, B KOTOPBIX BOZMOKHO UX IPOBE/ICHHUE.

[ToaTOMy COBpeMEHHBIN ypOBEHb PAa3BUTHUSI HAyKH U TEXHUKHU MPEIbSBISAET CBOU TpeOOBaHUS
K METOAaM H3MepeHuil. BecbMa Ba)KHBIM U CYIIECTBEHHBIM SIBJISIFOTCS aBTOMAaTH3allUsl MPOLIECCOB
M3MEpEeHUl M KOMOMHHPOBAHUE METONOB HM3MEPEHHU, MPUMEHSEMBIX I SKCIEPUMEHTATBHBIX
MCCIIEIOBAHMUM. DTO PE3KO MOBBIMIAET OOy HH()OPMATUBHOCTH MCCIICIOBAHUH.

B HacTosmee BpeMs ¢ pa3BUTHEM BBIUMCIUTENIBHOW TEXHUKU PE3KO CHU3WINCH TPEOOBAaHUS K
IpOCTOTe (YHKLUMOHAJIBHBIX CBS3€H MEXIy HENOCPEACTBEHHBIMH pe3ylbTaTaMi W3MEpEeHuH u
KOHEYHBIMHU PE3YyJIbTaTaMU, KOTOpble MHTEPECYIOT UccienoBarens. B Tex ciydasx, Korjaa noiy4eHue
KOHEYHOTO pe3ynbTara TpeOyeT MPOBEIeHUSI MHOTHX 3TallOB M3MEPEHHSI, TPOMO3IKUX BBIYHCICHUN
U npeoOpa3oBaHM, aBTOMAaTH3alUsl SKCIIEPUMEHTa W MPUMEHEHHE KOMIbIoTepa Ui 3THUX Leien
MO3BOJISIET MOBBICUTH ycIeX. B kauecTBe mpumepa MOXKHO IMOKa3aTh IIMIICOMETPUYECKUI METO[
M3MEPEHHH, CYIIHOCTh KOTOPOTO COCTOWUT B MCCIEIOBAaHMHM M3MEHEHHSI COCTOSHHUS IMOJISIpU3aLUN
CBETa B pe3ylbTaTe €ro OTpaKeHUs OT H3ydyaeMoro oObekTa. OCHOBOMOJAraroluil BKJIaJ B
CO3JJaHUU OTPAXATEJIIbHOW MOJIAPUMETPHM, KOTOpasi M3BECTHA B MOCIEIHHUE TOAbI 0] Ha3BaHUEM
AITUTICOMETPUH, OB BHECEH HccienoBanusamMu Jpyne u Penes [5—6].

HTeHCMBHOE  pa3BUTHE  BBIYUCIUTENBHOW  TEXHHWKH, [PHUMEHEHHE  COBPEMEHHBIX
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KOMIIBIOTEPOB B pa3JIM4YHbIX OOJACTAX HAyKH, TEXHHUKHM M HApOJHOIO XO34HCTBA IO3BOJIUIIO
YCTPaHUTh MPAKTUYECKU BCE TPYIAHOCTH CBSI3aHHBIE C TPOMO3AKMMU BBIYMCIECHUSMH, CIOKHBIMU
MaTeMaTH4YECKUMU OllepalusMu. ABTOMATH3alMs SKCHEPUMEHTAa M IPHUMEHEHUE IEPCOHAIBHBIX
KOMIIBIOTEPOB C MHOTMMM (YHKIMOHAJIbHBIMU BO3MOXKHOCTSMHU B TEXHHKE 3KCIIEPUMEHTa, B TOM
YKCJIe TIPU ILIMICOMETPUUECKUX U3MEPEHUAX, MO3BOJIWIN IIPEBPATUTh JLIUIICOMETPHUIO B BECHMA
3 QeKTUBHBIN, O00JAAAOMUI  YHUKAIbHBIMH  BO3MOXKHOCTSIMH ~ METOZ, KOTOPBI  HaXOIHT
NPUMEHEHHE TPH TPOBEJCHUM CaMBIX Pa3sHOOOPA3HBIX HMCCIEJOBAaHMI B TakuUX O0JACTAX, Kak
¢bu3uka TBEpIOro Tena, pU3KnKa U XUuMUS TOBEPXHOCTH U T. 1.

B nanHoili pabote i UcCIe0BaHUs ONTHYECKUX MTapaMeTpOB Ha OCHOBE HUKEINs, KoOanbTa
HCIOJB30BAJICS OAMH W3 IPOCTBIX BapHAHTOB DIUIMIICOMETPUH, KOTOPBIM HOCUT Ha3BaHUE
MOJISIPUMETPUUYECKOTO MeTona buttu [2]. DTOT MeToa siBiseTcs OOHUM U3 BapuaHToB [pyne u
YCOBEpPILIEHCTBOBaHHBIM buTTH.

C Ipyroil CTOPOHBI, pe3yabTaTbl NPOBOAMMBIX TEOPETHYECKHUX HCCIECJOBAHUN I103BOJIMIN
CclIeNaTh BBIBOJI, YTO JUIS TIOTYYEHUS MOJTHON HHpOpMAU 00 M3MEHEHUH 3IEKTPOHHON CTPYKTYPHI
CIUIaBOB Ha OCHOBE HUKEJIS I10CIIE CIUIABJICHUS, TAKXKE O BIMSHHUU JIETUPOBAHUS U YIIOPSAIOYECHMUS,
IIOMUMO ONTHYECKHUX U3MEPEHUH HEOOXOIUMO €ellle IPOBOIUTh MArHUTOONTUYECKUE U3MEPEHHUS.

CaMbIMM PacpOCTPAHEHHBIMU METOJAMH Il MAarHUTOONTHYECKUX W3MEPEHUH SBISIFOTCS
MarHuToontuiaeckuii dddexr Dapanes, MONAPHBIE MW HKBATOPHUAIBHBIA MAarHUTOONTHYECKHE
s dextsr Keppa.

JUis  HamMx  MarHUTOONTHUYECKMX  HCCIEAOBaHMM  ObUl  BBIOpaH  HKBaTOPUAJIbHBIN
MmarHetoontuueckuii a¢ppext Keppa, T. K. mpu 3ToM 3 dexre noaMarHnuuBaHue MPOUCXOAUT BAOJIb
MIOBEPXHOCTU 00paslia, 4TO B CBOIO OYEPEIb IO3BOJIAET YCTAHOBUTH OOpa3el] B MEXKIIOIIOCHOM
MIPOCTPAHCTBE IEKTPOMATHUTA TAKUM 00Pa30M, YTO MOYKHO OBIJIO JYYIlIE COBMECTHTH ONTHYECKUE
Y MarHUTOONTUYECKUE U3MEPEHUS.

C wuenbto moBbIIEHUA 3((EKTUBHOCTH U3MEPEHUM M IPOBEACHUS KOMIUIEKCHOTO
UCCJIEJIOBAHUS ONTHYECKUX W MAarHUTOONTHUYECKHUX CBOMCTB H3y4aeMbIX CILUIABOB HA OCHOBE
HUKENs,, HaMM ObUla CO3J4aHa YHHMBEpCaJbHAs YCTAaHOBKA JUISl OINpPEAEICHUS ONTUYECKUX U
MarHUTOONTUYECKUX [TapaMETPOB METAIIJIOB U CIUIABOB [7].

Orta ycraHoBKa, Oblia cozgana B HUJI «®usuka MeTamioB U CIulaBoB» NpH Kadeape Gu3nku
aApPXUTEKTYPHOTO U CTPOUTENBbHOro yHuBepcuTera. [[nsi obecrieueHUs MOJHOM aBTOMAaTH3allUU
SKCHEPUMEHTAJIbHBIX MCCIIEOBAHUN B YCTAHOBKY BBEIEHBI YCTPOMCTBO KOHTPOJIS yIjila MOBOPOTA
(YCTpOICTBO aBTOMATHUYECKOTO IMOBOPOTa aHalu3aTopa), OJOK MAEJeHHs CUTHAJIOB, YCTPOMCTBO
yIIpaBlI€HHs IIaroBBIM JIBUTATENIEM, KOTOpOe 00ecHneuuBaeT IUIaBHYIO CIEKTPAIbHYIO pPa3BEPTKY
IpU HU3MEpPEHUsX, OJIOK aBTOMATU3ALMKM PEKUMOB HM3MEPEHMH, a Takxke OJIOK pPEerylupoBKU
TEeMIIEpaTyphl.

bnok aBTOMarMzanuyM peXUMOB HM3MEPEHUN 3aJaeT IOCIENO0BAaTEIbHOCTh ONTHYECKUX U
MarHUTOONTUYECKUX H3MEPEHMM, BPEMsI OIHOTO LUKJIA M3MEPEHUH, BKJIIOUEHHE U OTKIIOYECHHE
YCTPOICTB aBTOMAaTHYECKOTI0 TIOBOPOTA aHAJIM3AaTOpa U YIIPABJIEHUS I1arOBbIM JIBUTATEIIEM.

bnox perynupoBku Temmeparypbl CIYXHUT JJIs MOAJEpKaHUs CTaOMIBHOM TeMIeparypsl B
pabouem o0beMe, B KOTOPOM YCTAaHABJIMBAETCS HCCIIEAyeMblil oOpasel, 0COOEHHO MPU HUBKHX U
BBICOKMX TeMIepaTypax, a TakXe MPH KOMHATHBIX TeMmIeparypax. ITO HEOOXOJUMO B CIIydasix,
Korna TpeOyeTcss TOYHbIE W3MEpPEHUs, MCCIEAOBaHUE 3aBHCHUMOCTH XapaKTEPUCTUK CILIAaBOB OT
TeMmeparypsl. Bee 3T ycrpoiicTBa Obutn pa3paboTaHbl B X0Z€ MPOBOAUMBIX UCCIIETOBAHUM.

JUid TOBBILIEHNS YyBCTBUTEJIBHOCTH YCTAaHOBKM INPUMEHEHA MOYISALUS CBETAa HAa BXOAE
YCTaHOBKH.

B kauecTBe MoNSpU3YIOMIKX AJIEMEHTOB YCTAHOBKHU HCIOJIb30BaHbI Mpu3Mbl [ mana—Tomcona
(crenens monspusauuu He Hike 10%), koTopble OBUIM HOMENIEHBI B OHPaBKU C JHUMOAMH,
MO3BOJIIOIIMMU OIPENENSITh BETUYUHBI a3UMYTaJIbHBIX YIJIOB C TOYHOCTBIO 10 MUHYTHI. OnpaBKu
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ObUIN 3aKpeIUIEHbl Ha TUMOax ¢ IMOMOILBIO NMPYKUH U BUHTOB, IIPU ITOMOILU KOTOPBIX MOXKHO OBLIO
IOCTUPOBATh IUIOCKOCTh MOJSPU3aTOpa M aHAIM3aTopa OTHOCHUTEIBHO Jyda IOJAKOLIEr0 CBETA
CTPOTO NEPHEHAUKYIISIPHO.

B ycranoBke mnpemycMoTpeHa BO3MOXHOCTh mnoakiarodueHus: IIK koropas obGecreunBaer
BBIUUCIICHUE ONPEAEIeMbIX TapaMeTPOB (ONTUYECKUX KOHCTAHT U MarHUTOONITHYECKOro 3 dexra)
IIOCJIE KaXI0r0 LUKJIA U3MEPECHU.

VYcranoBka 1moctpoeHa Ha 0Oaze MoHoxpomaropa, Ttuma MJIP-12 co cMmeHHBIMH
IU(QPaKIUOHHBIMU pELIETKAMU C MPUMEHEHHEM COBPEMEHHBIX H3MEpPHUTEIbHBIX IpPUOOPOB, B
YaCTHOCTH, LIU(POBOTr0 YHUBEPCAIBHOIO BOJIbTMETpa B7-46, KOTOpPBI MMeeT BbIXoA ¢ HU(PPOBBIM
KOJIOM, BO3MOKHOCTh BHYTPEHHETO IIPOrPpaMMHUPOBAHUSL.

OkBaropuanbHblii  3pdexr Keppa ompenensercs Kak OTHOCHUTENbHOE H3MEHEHHE
MHTEHCUBHOCTU JIMHEHHO MOJIAPU30BAaHHOIO CBETa, OTPAaXEHHOIO OT IOBEPXHOCTH oO0pa3ua
PacroI0KEHHOTO B MATHUTHOM I10JI€E:

rae | ”HTEeHCHBHOCTh OTPa)KEHHOTO CBETa B MarHUTHOM I1oJie, a lp 3HaYeHrne UHTEHCUBHOCTH
MPU OTCYTCTBUM MAarHUTHOTO ToJisA. J[Jis BBIYMCIICHUS HEIUAroHAJIbHOM KOMIIOHEHTHI TEH30pa
JIUDIIEKTPUUECKON MPOHHUIIAEMOCTH, KBaTopuanbHblil 3hdext Keppa uzmepsiercs npu aByx pasHbIX
yriax najeHus ceera [4-8].
_ ' '
0, =a¢& +he;

5, = 2,6 +b,e}

3nech ai, Bi, U a2, B2, IAPAMETPBhI, CBA3aHHBIE C ONTUYECKUMU KOHCTAHTaMH, OIIPEIEIISIFOTCS
13 ONTUYECKUX U3MEPEHUI

a, = 2sin 2¢1% a, = 2sin 2%%
A +B; A, + B,
B B
b ZZSiI’IZgD—l b, = 2sin2¢ -2
' " A +B2 ? 2 A2 +B?
rie A u B onpenensiorcs u3 cneayonnx ypaBHEHUH:
A =¢,(2¢, -cos® ¢, —1); B, = (g2 —&)-cos’ @, + & —sin’ ¢,
A, = &,(2E, -cos*(p,) - 1); B, = (522 —&;)-cos’ @, +¢ —sin” g,

B Hacrosmee Bpemst BemiecTBa, obOnanaromue 3pdexkrom ['MU  (amopdHble, IEHTHI,
MIPOBOJIOKH, TIJIEHKU, CIIOUCTBIE CTPYKTYPHI), IOBCEMECTHO CUHTE3UPYIOTCS, aKTUBHO MU3y4YalOTCS UX
(du3MUecKoe CBOKMCTBA, PEIIAIOTCS 3a/laud YCTAHOBJICHHSI MPUPOABI M MEXaHHU3MOB MPOSBICHUS
I'MU Ha BBICOKMX M HU3KHX 4YacToTax. [[pUyYMHBI TakOro BHHUMaHUS CBS3aHBI, MPEXKIE BCETO, C
BO3MOKHOCTSIMA MpUMEHEHUs1 MarepuasioB, ¢ [ MU Bo3HukaeT psa TpyaHocted. B wactHocTH, 10
CUX TOp HEe pelleHa mpobiema momydeHuss marepuanoB ¢ MU, obmamaromux cTaOUIBHBIMU,
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BOCIIPOM3BOUMBIMH MapameTrpaMu. Kpome TOro HeT mojHOW SICHOCTH B MOHUMaHUM MPHUPOILI U
Mexanm3mMoB 'MW B ¢eppomarautax. C 23TOH IeNbI0 TPOBOAWUIOCH SKCIIEPUMEHTAIBHBIC
UCCIICIOBAHUS MarHUTOONTHYECKUX CBOHCTB B amopdubix JeHtax (CoFe)7sSiioBis He
00paboOTaHHBIX, a TAKKE OTOXKEHHBIX Ha BO3yXe U B BakyyMme (Pucynox 3).

5 -10°

B 0 — He CEpaEITTIHEH

om=] vy

g-.

E (eV)

Pucynok 3. DxBaropuanbubiii apdext Keppa 00pas3moB ciekTpbl aMOpQHBIX JIEHT, OTKUT B BO3/IyXE B
pa3HbIE TIEPHO/IB BpEMEHH B I10JIE 2€.

OO6HapyxeHO, 4TO BUJ CIEKTPaJbHBIX 3aBUCUMOCTEH 3KkBaropuansHoro 3¢ dexra Keppa mis
aMOp(HBIX JIEHT CHUJIBHO 3aBUCUT OT YCJOBHM TepMUYecKod oOpaborku. s cepuu 00pasios,
OTOXCKEHHBIX Ha BO3/AyXE MPH 3HAYCHUAX Mo 243 spceres, popma CIEKTPOB U BelnyrHa 3 deKra
Keppa usmensiercs ¢ yBeqnueHHUEM BpeMeHM oTxura. s HeoOpaOoTaHHOW JieHTHI M oOpasua,
OTOXOKCHHOTO B TeueHWe 20 MHHYT, BEIMYHHA DKBATOPHAIBHOTO 3¢¢eKkTa pacTteT B 00JIaCTH
SHEPTHH Mmajaroiero ceera ot 1,5 1o 2,5 3B, u HaunHas ¢ 3 3B mocTossHHO TprUoOpeTaeT YaCTOTHO—
He3aBUCUMBIN BUJ. [lomyueHHbIe pe3yabTaThl ObUIM COMOCTABIIEHBI C U3BECTHBIMU CIIEKTPAIbHBIMU
3aBUCUMOCTSIMU 3KBatopuaibHoro 3¢gdexra Keppa amopdubix crmaBoB Ha ocHoBe Co, KOTOpBIE
00J1aJat0T MKUPOKUM MaKCHMyMOM B paiioHe 3 3B.

510
ak b O =25 MuH
®—1 yac
=5 yac
O=—36 gac
sk

Pucynoxk 4. Crextp 3¢ dexra O3K npu T = 420 °C B BakyyMe B pa3Hble IEPHOJIBI BPEMEHH.
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CpaBHuBaeMble KPUBbIE UMEIOT CXOAHYIO (GOpMY U BEIMYUHY MarHUTOONTHYECKOE dPPeKTa.
C yBenuyeHHEM BPEMEHHBI OTXKUTa CIEKTPHI dKBaTOpHaiabHOro >¢dexra Keppa amMoppHBIX JEHT
TpaHC(HOPMUPYIOTCSA, O YEM CBHJETEILCTBYET IOSBICHHE OCOOCHHOCTEH B 00MacTh SHEpruit
najarouero csera ~1,8 3B u ~ 4,5 3B. CpaBHEeHHE ¢ TUIMYHBIMU CIIEKTPAJIbHBIMU 3aBUCUMOCTSIMHU
g craBoB Co, MO3BOJISIET MPUATH K BbIBOAY, 4TO 3(ddext Keppa oTOXKEHHBIX Ha BO3IyXe
aMOp(HBIX JICHT MOCTETNIEHHO MPHOOpPETaeT BHJ, CBOWCTBEHHBI MOHOKPUCTAJUIMYECKUM CILIaBaM
Co. Kakux-nmmbo nM3MeHeHHH B CIIEKTPaJbHBIX 3aBUCHMOCTSIX 3KBaTopuanbHoro 3ddexra Keppa
00pa3IoB, OTTOXCHHBIX B BaKyyMme, He HaOmonanock (PucyHok 4).

Crnektpel 3kBaropuanbHoro s¢dekra Keppa amopdubix 1neHtT, usmeHsuin (opmy cC
YBETMYEHUEM BpEeMEHH OTXKHUra. OTMETHM, YTO TAKXKe OTIMYAIOTCS MOJIEBbIe KPUBBIE ISl 00pa3LIoB,
OTOYKEHHBIX Ha BO3yX€ U B BaKyyMe.
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YIIK 656.56

HEKOTOPBIE OCOBEHHOCTHU MAT'UCTPAJIBHOI'O TPYBOIIPOBOJHOI'O
TPAHCIIOPTA ITPU ITPOEKTUPOBAHUU U PEKOHCTPYKIIMHN

©Pazumosa M. C., Azepbatiodicanckuii 20cy0apcmeeHtblil YHUgepcumen Hegmu
u npomvluiiennocmu, 2. baxy, Asepbaiioscan, rahimova_mahluga@mail.ru
O©rl'agpapos ®@. M., Azepbatiodicanckuti 20Cy0apcmeeH bl YHUgepcumem Hegpmu
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SOME OF THE FEATURES OF THE MAIN PIPELINE TRANSPORT
IN THEIR DESIGNING AND RECONSTRUCTION

©Rahimova M., Azerbaijan State Oil and Industry University,
Baku, Azerbaijan, rahimova_mahluga@mail.ru
©Gafarov F., Azerbaijan State Oil and Industry University,
Baku, Azerbaijan

Annomayus. [TpoexT MarucTpaibHOTO He(TEnPOTYKTOMPOBOAA BBITIOJTHSICTCS
B COOTBETCTBUU C TpeOOBAHHWAMU HOPMATHUBHBIX JIOKYMEHTOB. IIpoekTupys MarucTpaibHbIH
TpYOOIPOBOJI, HEOOXOTUMO JOOMBATHCS, YTOOBI OT OBLT YKOHOMUYHBIM IO CPABHEHUIO C JAPYTHMHU
BUJAMU TpaHcIopTa. BeiOmpas pabouue mnapaMeTpbl HE(PTEnpOomLyKTONPOBOAa, HEOOXOAUMO
CTPEeMHUTCS K HamOojee MOJHOMY HCIOJIB30BAHUIO HECYIEH CHOCOOHOCTH Marepuaia Tpydo u
MaKCUMaJIbHOM 3arpy3ke TpyOOnpoBoja U BCEX MEPEKAUNBAIOLIUX CTaHLUH.

Abstract. The project of the main oil product pipeline is carried out in accordance
with the requirements of regulatory documents. When designing a trunk pipeline, it is necessary
to ensure that it is economical in comparison with other modes of transport. Choosing the operating
parameters of the oil product pipeline, it is necessary to strive for the most complete use
of the bearing capacity of the pipe material and the maximum loading of the pipeline and all
pumping stations.

Kniouesvie cnosa: TpyOONpOBOJ, MarucTpajbHble HE(TENPOIYKTONPOBOIbI, MEpeKauka,
Ha/IeKHOCTh paboThl TPYOOIIPOBOIOB.

Keywords: pipeline, oil product trunk pipelines, pumping, reliability of pipelines.

[TpoexTrpoBaHue, KOHCTPYUPOBAaHHE U MOJATOTOBKA HE(TEra30mpOMBICIOBBIX 000PYIOBaHHMA
TpeOyeT TpoBeACHUs psAa JONOJIHUTEIbHBIX HcciaenoBaHuil. [loka3zatenu HaAEKHOCTH
He(TEernpOMBICTIOBOIO O0OOpYIOBaHUS MAIlMH M MEXAaHM3MOB, B TOM YHCJIE U MAarucTpajbHBIX
TpYOONPOBOHOTO TPAHCIIOPTa YCTAHOBKHM M €€ OTHIENbHBIX JeTajedl M y3J0B, pacCUMTHIBAIOTCS
IIOCJIE YCTAHOBIICHUS.

Ilon marucTtpaigbHbIM  TPYOONPOBOJHBIM  TPAHCIOPTOM TMOHHMMAIOT  pa3HOOOpa3HbIE
yCTpOIiCTBa, TMpeAHa3HAaYeHHbIE I YOpaBlIeHUS MOTOKaMH paboyeil cpeabl  (KUIKOM,
ra3o00pa3HoOM, ra30KHIKOCTHOH, MOPOIIKOOOPa3HOH, CyCNIEH3UU M T. II.), TPAHCIIOPTUPYEMOW MO
TpybonpoBozaam [1].

OnHOM M3 akTyaJbHBIX 3aJad, NpPU MPOBEICHUM PEMOHTHBIX pabOT MarucTpaibHBIX
He(TEenpOAYKTONPOBOAOB, KaK TMpPaBUJIO, C OCTAHOBKOM TMepeKkauku U OCBOOOXKJIEHUEM
PEMOHTHPYEMOT'0 y4acTKa OT HEe(TH, SBJISIETCS aBTOMAaTU3UPOBAHHE METOJIUKU pacyeTa 00beMOB U
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BpEMEHH OCBOOOXKIEHUS OT He(TH YYaCTKOB MAarucCTpajbHBIX TPYOONIPOBOJOB CaMOTEKOM B
pe3epByapHbIi napk [2—4].

OOecnieueHne HaAEKHOCTH OecrepeOOHHONW  TPaHCIIOPTHUPOBKH  SHEPropecypcoB IO
MarucTpaibHbIM TPyOOIPOBOJAM SIBIIETCS BaXKHEHIIeH 3ajaueii Ha CTaIuK UX SKCILTyaTaliu.

CoBpeMeHHBIN TOAXOJ Ml pelIeHUus ATOM MpoOJieMbl 3akiodaeTcs B pa3paboTke
3G(GEeKTUBHON CHUCTEMBI TPEAYNPEKICHUS OTKA30B H aBapwii TpyOONpPOBOJOB HA CTaJIuu
IIPOEKTUPOBAHUH, a TAKXKE B IIPOLIEcCce IKCILTyarauuu [5—6].

B kadecTBe Takoil cucTeMbl MpeagaraeTcss KOMIUIEKCHasi cCTeMa MOHUTOPUHTA HAPSKEHHO—
ne(OpMUPOBAHHOTO COCTOSIHHSI HA OCHOBE JIAHHBIX BOJOKOHHO—ONTUYECKUX JAaTYUKOB U MJIAHOBO—
BBICOTHOTO IOJIOKEHUS TPYOOIIPOBO/AA C MPUMEHEHNEM KOHEYHO—3JIIEMEHTHOTO aHAJIN3a.

TpyOonpoBoiHbEIE CUCTEMBI IPUMEHSIOT B PA3JIMYHBIX 00JIaCTAX MPOU3BOICTBA IS JOCTABKU
noTpedutesnsiM 1enaeBoro npoaykra [7-8]. I[loBpexxaeHus 3J1eMEHTOB TPAHCHIOPTHOM CHUCTEMBI HE
3aBHUCHMO OT BBI3BABIIMX HX MPUYMH MOTYT MPUBECTH K CYIIECTBEHHOMY OTpPaHUYEHHUS HX
(GYHKIMOHAIBHBIX BO3MOXHOCTEH. Hambomplryto OomacHOCTh MPEACTABISIET MOBPEXKICHHE Y3JIOB
TpPaHCHOPTHOM ceTH [9].

[Ipouiecc mocnenoBaTeNnbHOTO MOBPEXKICHHS TOYEYHBIX 3JE€MEHTOB CHCTEMBbI B CIIy4alHOMN
MOCJIEZIOBATEIbBHOCTH  HA3bIBAaeTCsl  Iporpeccupyronieii  6mokupoBkoit  y3moB. Ilokazarenem

croiikoctnu ceresoit ctpykrypsl 0 < F <1 maseBaercs cpemuss nons y3moB, GI0KHPOBKA KOTOPBIX

TIPUBOIUT K OTKIIOUEHHIO OT HCTOYHMKA BCeX MoTpebuTeneit mpoaykra. Uem Gombine 3Hadenns F

o
TeM OOJIbIIEH CTOMKOCTBIO K IPOrPECCUPYIOLIUM MOBPEKIACHHUIM XapaKTepU3yeTcsl aHaIn3upyeMas
cUCTEMaA.

CTpYKTYpHYIO ONTHMHU3ALHUIO CHCTEM TPYOOIPOBOJHOIO TPAHCIIOPTA BBHIMOIHSAIOT Ha JTare
OIpeJeNICHUs UX MEePCIIEKTUBHOIO 00JI1Ka, 000CHOBaHMSI U IPUHATHS IPOEKTHBIX pewenuit [10].

Kpome Toro, HeoOXOmMMMOCTh BBIOOpPA pAlMOHAIBHBIX CTPYKTYP BO3HUKAaeT H MpHU
PEKOHCTPYKLIMU JAeHcTBYOIUX cucrteM. Hambosnee wacto BcTpeuyaroTcs CIEAYIOLIME BapUaHThI
IIOCTAHOBKH THUIIOBBIX 33J1a4 IPOEKTUPOBAHUS:

1. Jns cereBOM CTPYKTYpbl C HEHU3MEHHBIM MOJOXEHUEM Y3Ja—MCTOYHUKA CIIEAYeT
YCTaHOBUTH MECTA ONTUMAJIBHOIO PACIIOJIOKEHUS TOTPEOUTENEH 1IEeIeBOro MPOIyKTa.

2. 3agaHa ceTeBasi CTPYKTypa C U3BECTHBIM PACIIOJIOKEHUEM Y3JI0B—TIOTPEOUTENCH 11€TIEBOTO
nponykra. TpeGyercs HallTH oNTUMaIbHOE MOJIOKEHUE Y31a—HUCTOUHHKA.

3. JIna cereBoro o0ObeKTa ¢ 3aJaHHBIM HA0OPOM CBS3eH MEXAY TOYEUHBIMH SIIEMEHTaMHU
TpeOyeTrcs onpeAeauTh ONTUMAIbHOE MOJI0KEHUE HCTOYHHUKA U TOTpedUTEIe NpoayKTa.

4. ITpu peKOHCTPYKIUHU PACIONI0KEHHBIX MOOIU30CTH TPYOOIIPOBOIHBIX CHCTEM HEOOXOAUMO
BBINOJIHUTH UX 00BbETUHEHUE.

dopMUpOBaHUE HOBOW CHCTEMBI CBSI3aHO KaK C BBEJCHUEM JOTIOJHUTEIBHBIX JMHEHWHBIX
AJIEMEHTOB, TaK M C BHIOOPOM paCHOJOXKEHHMsSI HCTOYHHMKA MPOAYKTa Ha 0aze OJHOro Wu3
JEHCTBYIOIIMX y3JI0B—MCTOUHUKOB OOBEIUHIEMbBIX CUCTEM.

Pemennie nepeuricieHHBIX 3a/1a4 TOJDKHO o0OecreunBaTh (POPMUPOBAHHUE CETEBBIX OOBEKTOB C
BBICOKHM YPOBHEM CTOMKOCTH K Pa3BUTHIO MPOIECCa MPOrPEeCCUpPYIONMEH OIOKUPOBKHA Y3JIOB.

TIporieypa peleHus cBA3aHa ¢ MOMCKOM MaKCUMyMa 1eneBoit pyskmum: F, —> max.

Takum oOpa3oM, pelleHHEe MEePEeYUCIICHHBIX 3a/lad CTPYKTYPHOH ONTHMM3AIMH CETEBBIX
00BEKTOB, CBSI3aHO C BBIOOPOM MPOEKTHBIX PEIICHHUI 00eCIeunBaOIINX JOCTKEHIE HAUOOIBIIINX
WM OMU3KUX K HUM 3HAYCHHH TMOKa3aTelsi CTOMKOCTH K Pa3BUTHIO MpoIlecca Mporpeccupyromeit
OJIOKUPOBKH Y3JIOBBIX AJIEMEHTOB.
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Buisoowi:

[To HOpMaM TEXHOJOTHMYECKOTO MPOCKTUPOBAHUS PACUCTHBIA pacxo] HedTempomaykra B
TPYOOIIPOBOJIC, PABHBIN 3aJJaHHOMY T'OJIOBOMY 00bEMY MEPEKAUKH, JICTICHHOMY HE PacueTHOE YHCIIO
CYTOK, OMNpeAeNseTcs TNpU MHHHMAJIBLHOW TeMIeparype TpyHTa Ha DIIYOMHE 3aJI0KCHHS
TpybompoBoza.

YCTaHOBJICHO, YTO ISl MOBBINICHUS PA0OTOCIOCOOHOCTH M HAIEKHOCTH TPYOOINpPOBOAa M
00Opy/IOBaHUs Ha TEXHOJIOTMYECKOM TPYOOIIPOBOIE MEXKIY IOAIMOPHON M OCHOBHOW HACOCHBIMH
YCTaHABIIMBAIOT IMPEIOXPAHUTEIBHBIA KIIallaH, 3allMIAIONINN apMaTypy HOANOPHBIX HACOCOB OT
BO3MOJKHOTO TOBBIIICHUS JJaBJICHMSI.
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YIK 691.3

OIIMCAHHUE U1 ITPEUMYIECTBA TEXHOJIOI'MA ITPOU3BOJACTBA BETOHA
N3 JNOKCHUJA YIVIEPOJA B CTPOUTEJIBCTBE
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CARBONCURE TECHNOLOGIES
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Moscow, Russia, ar.vakurov@yandex.ru
©Abrosimov 1., Moscow State University of Civil Engineering,
Moscow, Russia, abros.il@mail.ru

Aunnomayus. B naHHOW cTaTbe paccMaTpUBaceTCsl pa3padOTKa MHHOBALMOHHOM TEXHOJIOIMH
kaHajgcko kommanmu CarbonCure Technologies, KoTopas TmO3BOJSIET BBITYCKarh OETOH
U3 KPUCTAJUIM30BAaHHOTO JAUOKCUAA YIIIEpoJa, ero MPEHMYIecTBAa U HEJOCTAaTKH, a TaKKe 00JIacTh
NPUMEHEHHS ¥ TEPCIEeKTUBBl Pa3BUTHA B CTPOUTENBHOM oOmactu. PaccMorpeHo BiusiHHE
NPUMEHEHHUsS JaHHOW TEXHOJOTMHM Ha OKPYKAIOIIYI0 cpeny. BBISBICHBI OCHOBHBIE IMPOOIEMBI
MPAKTUYECKOTO MMPUMEHEHUsSI OETOHA U3 IMOKCHA yriiepoaa. PaccMOTpeHbI HanpaBiIeHUs! Pa3BUTHSA
Y COBEPILECHCTBOBAHMS JAHHOW TEXHOJIOTHH.

Abstract. The article discusses the development of the innovative technology of the Canadian
company CarbonCure Technologies, which allows producing concrete from crystallized carbon
dioxide, its advantages and disadvantages, as well as the field of use and development prospects in
the construction field. The influence of this technology on the environment is considered. The main
problems of practical usage of carbon dioxide concrete. The directions for the development and
improvement of this technology are considered.

Kntouesvie cnosa: 0eTOH W3 YITIEKUCIOTO Tas3a, CTPOUTENbHBIE MaTepHalbl, MPOU3BOJACTBO
oerona, TtexHonorusi CarbonCure, TpUMEHEHHE YIJEKUCIOrO Ta3a, OJKOJOTUYHBIM OETOH,
KapOoHu3alus OETOHHBIX CMECEH.

Keywords: carbon dioxide concrete, concrete production technology, CarbonCure technology,
carbon dioxide usage, eco-friendly concrete, carbonization of concrete mixes, CarbonCure concrete.

C pa3BUTHEM CTPOUTEIBCTBA M YBEIMYEHHEM CIIpOCAa HAa CTPOMTEIBHYIO IPOAYKLHUIO
YBEIMUMBAETCS BBIOPOC HEXeJaTesIbHBIX BELIECTB M ra3oB B armocepy. B cBs3u ¢ uem uzer
MpoLEecC AETAbHOTO M3YYeHHs] U BO3MOKHOCTH yCOBEPILIEHCTBOBAHMSI TEXHOJOTUI MPON3BOJICTBA
CTPOUTENbHBIX MaTepHaJioB.

ITo oTuety MexayHapogHoro sHeprerTuyeckoro arenrctsa (MOA), narupyemsim 2009 rogom,
BBIIIYCK CTPOMTEIBHOTO IIEMEHTa CIIOCOOCTBYET BO3HMKHOBEHHIO THpuMepHO 5%  Bcex
aHTPOIIOTEHHBIX 0O0IIEMUPOBBIX BBIOPOCOB YIIIEKUCIIOTO rasa
(www.iea.org/publications/freepublications/publication/Cement.pdf).
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OO0pazoBaHue YIIEKUCIIOTO ra3a MPOUCXOIUT 110 ABYM MPUIHHAM:

CrIpbe (B YHCIIO KOTOPOTO BXOJIUT U3BECTHSK) HArPEBAIOT YTOOBI YIATUTh U3 HETO XUMUYECCKU
ces3afHbI CO2;

[Ipn ckuranum TOTUMBA Il paOOTHI TEYM JUIsl OOXKHra IIEMEHTa IPOUCXOAUT BBIOPOC
OO0JBIIIOTO KOJIMYECTBA YIJIEKUCIIOTO ra3a.

B cBf3M ¢ 3TMM uWAET mpolecc JAETaJbHOIO W3YyYEHHUS TEXHOJOTUH MPOU3BOJCTBA
CTPOUTENIbHBIX MaTepuajioB W MPUMEHEHHE MOIXOMIOB MJsi COKpalleHHs 00beMOB BHIOPOCOB, a
BJIaJIENIbLIaM TPOU3BOACTB, APXUTEKTOPAM M CTPOUTEIISIM HEOOXOIMMO COCPEIOTOUUTHCS Ha BEIOOpE
CBOMX CTPOUTEIHHBIX MAaTepPHAaJIOB U MX BIMSHUH HA 37I0POBBE YEIOBEKA U OKPYKAIOIIYIO CPELY.

[TpouzBoacTBO GeTOHHBIX 0;10K0B Mpu oMoy CO».

Kananckas komnanus CarbonCure Technologies pa3zpaboTtana HHHOBaIIMOHHYIO TEXHOJIOTHIO,
MO3BOJISIFOILYIO BBITYCKAaTh OETOH M3 JHOKCHAA yIIepoaa. 3a CUeT CBA3BIBAHMS YIVIEKHCIIOTO Tasa,
MIPUMEHEHHUE TAHHOW TEXHOJIOTUH JENIAeT BO3MOXXKHBIM CHU3UTH BPEIIHBIC BEIOPOCHI U B TO JKE BPEMS
MIPOU3BOANTD HOBeMIIne u Oonee KaueCTBEHHbIE CTPOUTENbHbBIE Marepuaibl
(https://bramptonbrick.com/carboncure).

[Ipu mpowmsBoacTBe OETOHA MO CTAHAAPTHOM TEXHOJOTHMH, MPOUCXOAUT HArpeB IIEMEHTa B
crienuanbHo 000pynoBaHHbIX Tedax [1]. M 9To mpuBOAUT K TOMY, YTO TPOUCXOAMUT BBHIACICHUE
yrinekucnoro raza. Omnako, HoBasi TexHojoruss CarbonCure BbIIeIsI€TCS TE€M, YTO B €€ OCHOBE
JNEKUT oOpaTHas peakiusi BoccTaHOBIEHUs: ucnonb3yercss COz, MOMYYeHHBI U3 IIEMEHTHBIX H
IPYTHX 3aBOJIOB.

[Tyrem MomepHM3alMM CYyHIECTBYIOIIMX 3aBOJOB IO MPOHM3BOACTBY OETOHA, TaKWX Kak
Brampton Brick (bpamnron, Kanaga) ¢ texnomorueii CarbonCureTM, ra3zoo0pa3Hblii AHOKCUA
yIiepoa BBOAUTCS KOHTPOJIUPYEMBIMH J103aMU B CMECHUTENb, CHAOXKAIOIINKM KaMHEQOPMOBOUHYIO
MamuHy. B nmaHHOM citydae, CMECHTENb BBICTYHAECT B POJHM PEAKIIMOHHOTO COCYAd, B KOTOPOM
obecnieunBaercs naTerpanus CO2 B TpaAUIMOHHBINA TPONU3BOJCTBEHHBIN MPOILIECC U HCIIOIH30BAHNE
MTOJIO’KUTENBHBIX CBOMCTB KapOOHU3AIMH CBEXKETO OETOHA B IPOMBIIINIEHHBIX MaclITabax.

Uro npoucxoaut, korga CO; BOphICKUBaETCS B OETOH:

Korga CO, noGapnsercs k OeroHy BO Bpemsi cmemmuBanusi, CO; pearupyer ¢ BOJOU C
oOpa3oBaHME€M HOHOB KapOoHaTta. 3areM KapOoHaT OBICTpO pearupyer ¢ HOHAMU KaJbluf,
BBICBOOOXKIAEMBIMU M3 IIEMEHTA, YTO MPUBOAUT K OOpa30BaHHIO MUHEPAJOB KapOoOHATa KabIUsd
(u3BecTHsKa) HAaHOMEeTpoBoro pasMepa (Pucynku 1-2).

Konsepcuss CO2 B TBepable MUHEpasabl KapOoHaTa Kainplus o3HayaeT, yTo COz MOCTOSHHO
CBSI3BIBACTCS B OETOHE M HUKOT/IA HE BRICBOOOAUTCSI 0OpaTHO B atmocdepy [2].

WcnpiTanus v pe3ynbTaThl HCTIBITAaHU O€TOHA, MPUTOTOBICHHOTO 110 HOBOI TEXHOIOTHU:

HcnpiTanus 00pa3ioB MIIHHIPOB IPOU3BOIUIINCH C UCTIOIB30BAHUEM TPEX MPHHIIHIIOB:

CMmemaHHasl ¢ YIJICKHCIIBIM Ta30M OCTOHHAS CMECh HE MpeTepIieBaia N3MEHEHUH KOJIMIeCTBA
BOJIBL;

B xome BTOporo Tecta Oblla MPUTOTOBIEHA TAPTUS CMECH, MPH TPOU3BOJICTBE KOTOPOI
oreparop, OPUCHTHPYSACh HAa BU3YaJIbHBIC IMOKAa3aTeld, M00aBJsUT JOMOJHUTEIBHYIO BOAY IOCIE
nomaun COz;

J1J11 ©TOTOBOTO HCTIBITAaHKS ObLlIa UCTIONB30BaHA YAyUIIaloIIas YILIOTHeHHE 1o0aBka [3—4].
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Mpeobpasoearens yraekucnoro raza CarbonCure

Pucynok 1. Cxema «TexHOJOTHsI MPOM3BOJACTBA OeToHa mpu momorru TexHomoruun CarbonCure

(https://goo.gl/a3YSJC).

b b
(] [ ==

Ca = CO

{ealcium) {carbonate) 3 {solid limestone) 3

Pucynok 2. Cxema «KoHBepcusi yriaeKHCIOro rasa B TBepAble MHHEpajbl KapOOHATa KaJIbLUsD»
(https://goo.gl/xjVmzA).
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Pezynomameor:
be3 BBeneHMS JOMOIHUTEIBHON BOIBI M YIYYIIAIONINX T00aBOK IIIOTHOCTh M3TOTOBIECHHBIX

O0mokoB ynama Ha 5% MO cpaBHEHHE C KOHTPOJBHBIMHU OO0pa3llaMH, HW3TOTOBJICHHBIMU I10
TPaJAULIMOHHON TEXHOJIOTUU;

brnok ¢ xoppekTupoBKoW KonmudecTBa Boabl Obu1 Ha 18-19% mpouHee KOHTPOIBLHOTO
CTaHJApTHOTO OJIOKa;

3amec ¢ qoOaBKaMM IMO3BOJIMJ MOTYYUTh OJIOKM MOBBIIMIEHHOHN npoyHocTH (Ha 49% mnpouHee
KOHTPOJIBHOTO OJIOKA).

Takoke ObUTO YCTaHOBIIEHO, YTO KapOOHM3AIUS TTO3BOJIMIIA YAYUIIUTh TTOKA3aTeN UCTIBITAHUI
Ha BOJIONOIIAILIEHUE 110 BceM TpeM 3amecaM: Ha 11%, 18% u 32%, cooTBeTCTBEHHO.

[IpeumymecTBa ucnonb3oanus TexHonoruu CarbonCureTM:

HanopasmepHbie MuHepasbl kapOoHaTa KaiblMsl ACHCTBYIOT B Ka4eCTBE MECTa 3apOXKICHUS
peakIy THIpaTaliy, KOTopas AaeT MpOYHOCTh OeToHy. IIpomsBomuTenn HOBOro Buaa OeToHA
OTMEUAIOT CpeAHEEe IMOBBIIICHHWE MPOYHOCTH HpuMmepHOo Ha 10-19% mo cpaBHeHHIO C OOBIYHOM
TEXHOJOTHEH. VYiydllleHHe TMPOYHOCTH Ha CXaThe TakKe I[I03BOJIIET IMPOU3BOIUTENIAM
ONTUMHU3HPOBATH UX CMECH, KOTOpPbIe OOBIYHO BKJIIOUAIOT B C€0S CHIKEHHOE KOJTMYECTBO LIEMEHTA.
B cpennem, npousBomuTenu rotoBoro cmeuianHoro oOeronHa CarbonCure MOryT yYMEHBIIMTH
KOJINYECTBO I[eMeHTa Ha 5—8% M COXpaHUTh MEPBOHAYATIHLHYIO TPOYHOCTH Ha CHKATHE.

[Ipy 3TOM HCIONB30BAaHUE STOW TEXHOJOTHMH MOXET YMEHBIIUTh PACXOAbl SHEPTrUU IMPHU
BBIMIYCKE PAa3HBIX BUAOB MPOAYKIMH, a TaKKe MOMOXKET MOJIYYUTh CIEHUaTIbHbIE MOOLIPEHUS,
Harpumep, skonoruunbie ceprudukarsl 3gannii LEED (crangapt LEED: Leadership in Energy and
Environmental Design — «PykoBomctBO B 3HEprodp@EKTHBHOM U 3KOJIOTHUYECKOM
MIPOEKTUPOBAHUN).

[To MHEHUIO AKCIEPTOB, MOCIE MPOBEICHUS MOAECPHU3ALUU UMEIOIIETocs 000pyI0BaHUS IS
MCITIOJIb30BaHMsI HOBOM TE€XHOJIOTHH, KOMITAHUS, TPOU3BO/AINAsI CTPOUTEILHBIE MaTepHAIIbI CMOXKET
CHU3UTh CE0ECTOMMOCTb BBIIIYCKAIOLIETOCs OETOHA, a TaKKe YBEJIUYUTb €ro MPOYHOCTHbBIE
XapaKTEepPUCTUKH U CIeNaTh ero 0ojiee 0€30MacHbIM C SKOJIOTUYECKON TOUKHU 3PCHHUS.

CornacHO mpenBapUTeNbHBIM pacueram, /i u3rotoiaeHust 100 Teicsd GETOHHBIX OJIOKOB 1O
JTAHHOW HOBOM TEXHOJIOTUU OyZIeT MCIIOJIb30BAHO TAKOE K€ KOJUYECTBO YITIEKHCIIOTO ra3a, CKOJIbKO
CMOT'YT YCBOUTB 92 B3pOCIIbIX JiepeBa B TEUEHUE OAHOrO roaa [4].

Ilepcnexmusbi:
Ha cerogusmuuii 1eHp, TEXHOJOTUSA MPOXOAUT TECTUPOBAHME HA AMEPUKAHCKUX

NPENpUATHIX, U Cylsd IO pe3ynbTaraM OHa oInpaBiabiBaeT cebs. Ee MOXHO HCHonb30BaTh B
HECKOJIBKMX IPOU3BOJCTBEHHBIX CErMEHTax, OHa A(PQPEeKTHUBHA M YJOOHA B HCIOJIb30BAHHM, UYTO
JIeaeT €€ OYeHb NPHUBICKATeNbHOW i mnpousBonutesied. OcoOEHHO 3aWHTEPECOBAHBI ATOM
pa3paboOTKON KpyIHbIE U3BECTHBIE NMPEANPUATHS, TOHUMAIOIINE BaXXHOCTh 3alllUThl U 3a00Thl 00
okpyxaromieit cpene. CoBoM, HHHOBALMOHHAS pa3pabOTKa MO3BOJIAET YOUTh JIBYyX 3aiIeB pa3oM
— 1 1103a00TUTbCS 00 3KOJIOTHH, U COKPATUTH TPON3BOJCTBEHHBIE U3ACPIKKH.

29 cTpaH yXe COBMECTHO pabOTalOT HaJ COKpAIIEHHEM BBIOPOCOB IMAPHUKOBBIX Ta30B C
LEeNbI0 3HAYUTENhHO COKpaTuTh BbIOpochkl CO2 k 2050 romy: ¢ 57 MuummapaoB ToHH jao 14
muwapaoB ToHH (ASTM (American Society for Testing and Materials) — Amepukanckoe
obmectBo 1o ucnbiTanuio marepuanoB. Komurer CO1 no nementy, ASTM C 1077-05a Standard
Practice for Laboratories Testing)

Apxutektypa 2030 — WHHUIIMATHBA, MPU3BIBAOINIAS TIOOAIBHYIO apXUTEKTYpYy U CO3JaHUE
cooOmiecTBa MPUHATH IIEIM COKpAIlEHUs BBIOPOCOB yriiepona s 3JaHUM M MPOAYKTOB
(https://goo.gl/ksmhCY).
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Pucynok 3. ITarent CarbonCure Technologic’s Inc (https://goo.gl/kxnnHE).

3axmouenue

[Iponiecc BHeApeHUs KapOOHM3ALMU B W3TOTOBIEHHE OETOHHBIX OJOKOB MOXET OBITh
3(pPEeKTUBHBIM, a U3TOTOBJICHHbIE TAKUM 00pa3oM OJOKH OTIMYAOTCS MOBBIIIEHHONH MPOYHOCTHIO
(1a 18%) pu MIIOTHOCTH, COMTOCTABUMOM C KOHTPOJIHHBIMH JIAaHHBIMHU.

DOKCHEPUMEHTHI TOKa3aJid, YTO KOJMYECTBO YIJIEKHUCIIOTO Tras3a, MOIVIONIAaeMOro OETOHOM,
MOXeT OBITh BIBOEM M Jaxe BTpoe Oombiie 0e3 ymepda Uisi NPOU3BOAUTENBHOCTH B
MPOMBIIIIJIEHHBIX MaclITadax.

Cucrema CarbonCure — 3T0 0a30Basi TEXHOJIOTHS AJIsl MEpPepadOTKH YITIEKUCIIOrO rasa B
6eron. OnHako, ee TaKkKe BO3MOXKHO CBOOOIHO KOMOMHHMpOBATH C JIPYTMMH METOAMKAMH JIJIS
COKpaIlleHus1 00beMa BEIOPOCOB MAPHUKOBBIX I'a30B MPU MPOU3BOJICTBE OETOHA.
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INMPOTEMHCOAEPKXAIIUE ITPOAYKTDI - KAK AJIbTEPHATHUBA
NCTOYHHUKAM BEJIKA B PAIIUOHE
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PROTEINACEOUS PRODUCTS AS ALTERNATIVE PROTEIN SOURCES
IN THE DIET

©Berketova L., Ph.D., ORCID: 0000-0002-1798-6131,
Plekhanov Russian University of Economics,
Moscow, Russia, lidia.berketova@yandex.ru
©Eremina S., Plekhanov Russian University of Economics,
Moscow, Russia, svetik-0508@yandex.ru

Annomayus. B nipencraBieHHON CTaTbe PacCMOTPEHBI BOZMOYKHOCTH IMOJIHOLEHHOHN 3aMEHbI
IPUBBIYHOIO Oeflka — Oesika XMBOTHOI'O IPOMCXOXKICHHUS — B pPAlMOHE NUTAHUS YEJIOBEKa,
APYTUMH THAIICBBIMH TPOAYKTAMH H/MIM THIIEBHIMH KOMIIOHEHTaMH, C BBICOKUM COAEp)KaHUEM
Oenka, W WCCIIEOBAaHA BO3MOXKHOCTH WX HCIIOJIB30BAHUS IPH COCTABICHUH pAIliOHA THTAHUS
yenoBeka. OTMeyaeTcs, YTO YEJIOBEYECTBO HYXKAAETCS B MOMCKE HETPAJAULMOHHBIX HMCTOUYHUKOB
Oenka, a TakKe UX MOMYISPU3aLUU Ha IPOTYKTOBOM PBhIHKE, KaK 3710pOBOW aJbTEPHATUBE MACHOMY
OenKy, TOJB3YIOIIEMYCsl HAWOONbIICH TOMYISIPHOCTRI0. Ha cerogHsimHuil JeHb OOJBIION
MOMYJISIPHOCTBIO TIOJIB3YIOTCS PAIlMOHBI 3/I0POBOM IMHUIIM, a TAKXKE Pa3IMYHBbIE CUCTEMbI IHUTAHUS,
OCHOBAHHbIE Ha 3aMEIIEHUHU MPOJYKTOB MPOMBILUIEHHONH 00paboTku Gonee «HarypaibHbIMU». He
MEHBIIYI0 aKTyaJIbHOCTh HaOMpaeT M CUCTeMa MUTaHWs — BereTapuaHcTBo. [lo gaHHOM cucteme
U3 TTOBCEHEBHOTO PALMOHA BBITECHSIOTCS MSCHBIE MPOAYKTHI (CBUHWHA, OapaHWHA, TOBSAMHA) U
Ha MECTO MM TPUXOIAT APyrHe UCTOUHUKU aMUHOKHUCIOT. [Ipy HMCKITtoueHnHn M3 MUTaHus OEIKOB
KMBOTHOTO MPOUCXOKJICHHUS HEOOXOIUMO HMMETh B BHJIY, YTO PpACTUTENbHbIE OEIKH HMMEIOT
MEHBIIYIO CTENEHb YCBAWBaHUsS, 4YeM OEJIKM >KUBOTHOTO IPOUCXOXKICHHS, IO3TOMY BBIOOp
Pa3IMYHBIX THIIOB OEJIKOBBIX MPOIYKTOB B TEUEHHE JAHS MMEET BaKHOE 3HaueHHe. B CBs3U ¢ 3TUM
paccMOTpEeHBI HETPAAUIIMOHHBIE HCTOYHUKH O€llKa, K KOTOPBIM MOYKHO OTHECTH: CEHTaH, YEUEBHILY,
apaxMCOBYIO ACTy, KOHOIUISTHOE ceMsl, YepHYIO (acoib, CeMeHa MOJICOTHEYHUKA, MUHAIb, TEMIIE,
KHHOa, 31amamMe U Tody. s JaHHBIX IPOIYKTOB MPUBEIEH UX XMMUYECKUI COCTaB M MPUMEHEHUE
B palMoHe nuTaHusa. Bpul pa3paboTaH IMIECTHUPA30BBIA PAMOH TMHTAHUS C TPEMs OCHOBHBIMH U
TpPEMs TONOJHUTENbHBIMU MIPHEMAaMU MUK (C CYTOYHON MOTpeOHOCThIO coepkaHusl Oenka 87 T)
Ha OCHOBE MCIIOJb30BaHUS aJIBTEPHATUBHBIX MPOAYKTOB C BBICOKUM COJEpXKaHHEM Oellka.
ITpu cocTaBieHNU JAaHHOTO palMoHa ObUIa TOKa3aHAa BO3MOXKHOCTb YMEHBIIEHUS WM H3bATUS
W3 pallMoOHa Msica W MSCHBIX TPOAYKTOB. Iloka3aHa BO3MOXHOCTh OOECIEUeHHS] CyTOYHOMH
MoTpeOHOCTH OpraHM3Ma 4YelloBeKa B OenkaxX, He YIOTpeOss B MHILY MPOAYKTHl JKUBOTHOTO
MIPOUCXOXKJICHHUS, TIPU TPAMOTHOM IUITAHUPOBAHUHU PAL[IOHA TTUTAHUS.

Abstract. The article considers the possibility of a full-valuable replacement of the usual

protein — protein of animal origin — in human nutrition, other foods and/or food components
with a high protein content, and to explore the possibility of their use in the preparation of human
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diet. It is noted that humanity needs to find non-traditional sources of protein, as well as their
promotion in the food market as a healthy alternative to meat protein, which is most popular. Today,
healthy food rations are very popular, as well as various food systems based on the replacement
of industrial processing products with more “natural”. Equally gaining relevance and power system
— vegetarianism. According to this system, meat products (pork, lamb, beef) are displaced from
the daily diet and other sources of amino acids come to their place. When excluding animal proteins
from the diet, it is necessary to keep in mind that plant proteins have a lower degree of assimilation
than animal proteins, so the choice of different types of protein products during the day is
important. In this regard, non-traditional sources of protein, which include: seitan, lentils, peanut
paste, hemp seed, black beans, sunflower seeds, almonds, tempeh, quinoa, edamame and tofu, are
considered. For these products, their chemical composition and application in the diet are given.
A six-dose diet with three main and three additional meals (with a daily protein requirement
of 87 g) was developed based on the use of alternative products with a high protein content.
In the preparation of this diet was shown to reduce or remove from the diet of meat and meat
products. The possibility of providing the daily needs of the human body in proteins, without eating
animal products, with proper planning of the diet.

Knrouesvie cnosa: HEeTpaTuIIMOHHBIC HCTOYHUKN O€JIKa, palliOH MUTAHUS, CEHTaH, YCUYCBHIIA,
apaxucoBas Macta, KOHOIUITHOE ceMs, yepHasi (acoiib, CeMEeHa MOJCOJHEYHNKA, MUH/Ialb, TEMIIE,
KHHOA, 31aMaMe 1 Tody.

Keyword: non-traditional sources of protein, diet, seitan, lentils, peanut paste, hemp seed,
black beans, sunflower seeds, almonds, tempeh, quinoa, edamame and tofu.

TenneHIMM K H3MEHEHHIO CHUCTEMBbl HHUTAHUSA MPOUCXOIAT PETYIIPHO M OOBICHSIOTCA
pa3NUYHBIMH (PAKTOpPaMU: TOCTYITHOCTH MPOIYKTOB, HaydyHast 000OCHOBAaHHOCTH yIOTPEOICHUSI TOTO
WJIA WHOTO TIPOAYKTA, BIMSHUE KIMMAaTHUECKUX YCIOBUI Ha MPOU3BOACTBO NMPOIYKTOB, H3MEHEHUS
B MUTAaHUM B 3aBUCHUMOCTH OT CE30HHOCTHU U LieJied, MHTEpPEeChl U BesSHUs, HOBBIE MPOBOJIUMBIC
uccnenoBanus B cepe nutaHus. Bee GakTopbl B pa3HOil Mepe BIHSAIOT Ha MUILIEBbIE NMPUBBIYKU U
MOTPEOHOCTU B MUTATENIbHBIX BEIIECTBAX, OJHAKO HEOCIOPUMBIM OCTaeTCsi (akT OMOJIOTHYEeCcKON
MOTPEeOHOCTU OpraHU3Ma B HE3aMEHUMbIX aMUHOKHUCIIOTaX, U Kak cieacTBue — Oenkax [1].

IToncky HOBBIX HMCTOUHUKOB Oenka cerofHs ynensercss Oosblioe BHuMaHue. IlorpeOHOCTH
HaceJIeHHsI 3€MJIM B OEJTKOBOM IMHIIE ¢ KaXIbIM TOZI0M TOJIBKO BO3PACTAET, a CEIbCKOX03AHCTBEHHAs
MPOMBIIIIJICHHOCTh HE CIIOCOOHA MTPOU3BOUTH COOTBETCTBYIOIIEE CIPOCY KOIMYECTBO MPOAYKIIUH.

B cBsi3M ¢ 3TUM, MOXHO YTBEp)KIarh, YTO Ha JaHHOM JTalle YeIOBEYECTBO HYKIAETCS B
MOUCKE HETPAJAULIMOHHBIX UICTOYHUKOB O€Ka, a TaKXKe WX MOMYJIsSpU3allii Ha IPOJYKTOBOM PBIHKE,
KaK 3/J0pOBOM aJbTEpHATHBE MACHOMY O€JIKY, MOJIb3YIOIEMYCsl HAUOOIbIIEH MOMYIIPHOCTHIO.

Llenpto paboThl OBUIO BBHIIBUTH IIOJIHOLIEHHBIE 3aMEHbl NPHUBBIYHOMY O€JIKY JApyrUMU
MIPOTEUHCOACP)KAIMMH KOMIIOHEHTaMH/TIPOAYKTaMH, U TIOKa3aTh BO3MOKHOCTH MPUMEHEHHS HX B
parmoHe.

Ha ceronnsinauii 1eHb OOJIBINON MOMYISIPHOCTBIO MOJIB3YIOTCS PAIlMOHBI 3A0POBOM MUIH, a
TaK)Ke Pa3IMYHbIE CHCTEMBI NMUTAHHS, OCHOBAHHBIC HA 3aMEUICHHH TPOAYKTOB IPOMBIIUICHHON
00paboTku Oosee «HaTypalbHbIMIY. He MeHbIIyI0 aKkTyalbHOCTh HAOUPAET U CUCTEMA TUTAHUS —
BEreTapuaHcTBoO [2].

ITo naHHO# cucTeMe M3 TTOBCEIHEBHOTO PAllMOHA BBHITECHSAIOTCS MSICHBIE TIPOJYKTHI (CBUHUHA,
OapaHWHa, TOBSAMHA) W HA MECTO WM TPUXONAT JpPyrde HWCTOYHUKHA aMHUHOKHCIOT. [Ipu
WCKJTFOYCHUH W3 THTaHUS OEITKOB JKUBOTHOTO TPOUCXOXKIICHHS HEOOXOMMMO HMETh B BHIY, YTO
pacTuTeNbHBIE OETKM WMMEIOT MEHBIIYI0 CTENeHb YCBaWBaHUS, YeM O€JKH >KHBOTHOTO
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MIPOUCXOXKICHHUS, ITO3TOMY BBIOOP Pa3UYHBIX THUIOB OEJIKOBBIX MPOIAYKTOB B TCUCHHE ITHS UMEET
Ba)kHOE 3HaueHue. [1ocKombKy pacTuTenbHble OCNKH MEepeBapUBAIOTCS B MEHBILIEH CTENEHH, YeM
KUBOTHBIC, PEKOMEHIYeTCs, YTOOBl BererapuaHipl mnorpedmsan Oonpiie Oenka, 4YeM He
Beretapuaniisl B cpeqem Ha 10% (https://goo.gl/1edLbx).

[lon «HETpamTUIIMOHHBIMU» ¥ «HOBBIMH» HWCTOUYHUKAMH O€JKa, KOTOPBIE SIBIISIOTCS
NEPCHEKTUBHBIMU  JJI1  HMCIOJB30BAaHUS B TNHMTAHUH, IIOAPA3yMEBAIOT MPOTEHHCOAEPIKAIINe
MPONYKTHI, TPEACTABIIOMUE CO00M WM OTXOAbl MHUINEBOTO M KOPMOBOTO IIPOU3BOJACTBA M
MaJIOYTHIIM3UPYEMOE MTUIIEBOE ChIPhE, UM COBEPIIICHHO HOBBIE HCTOYHUKH JJIS TIOTYUEHHS OeliKa.

K HeTpaauLMOHHBIM HCTOUHUKAM Oellka, B KIIACCUYECKOM BapHaHTe, OTHOCATCS [3]:
—OTXOJbl U TOOOYHBIE TPOAYKTHl IHIIEBOIO ¥ KOPMOBOTO IPOU3BOACTBA — 000OBBIC

KYJABTYpbI, OTXOAbl MEIbHUYHBIX MPOU3BOACTB, IIPOT M3 CEMSH MOACOJHEYHHUKA, JIbHA,
XJIOMYaTHUKA, apaxuca, coM, caduopa M HEKOTOPBIX IPYTUX MACIMYHBIX KYIBTYP, KYKYpY3HBIX
3apoJbIIIeii, TOMaToB, BUHOTPAJIa;

—BTOPUYHBIC OEIOKCOACpKAIINE MPOAYKTBI — OOpaT, MOJIOUHAsT CHIBOPOTKA, Ka3CHHATHI,
KpPOBb M OpraHbl yOOWHBIX >XHBOTHBIX, MPOAYKTHI IMEpepabOTKH O00OBBIX (COEBBIE OCITKOBBIC
MPOAYKTHI);

—MaJIOYyTHJIM3UPYEMOE U HE UCIIOJIB3YEMOE PAHEE MUILEBOE ChIPhE — HEKOTOPBIE BUJIbI PbIO U
MOpPEIPOAYKTOB, OMOMacca 3€JIEHbIX PAaCTEHHH, IIPOT U3 CEMSIH parica U JPYTUX KpPeCTOLIBETHBIX,
HEKOTOpPbIE TKAaHU U OpraHbl YOOWHBIX )KUBOTHBIX.

OMHOKJICTOYHBIE U MHOTOKJICTOYHBIE BOJOPOCIH, MULICIHA TPUOOB, JAPONOKH, a TAKKe OCIKU
U AMUHOKHUCIIOTBI MHKPOOHOJIOTHYECKOTO0 M XHMHUYECKOTO CHHTE3a SBJISIOTCS HOBBIMHU
HMCTOYHMKAMHM OeJiKa.

HekoTopble ©3 BBIIICHICPEUUCIICHHBIX IMPOAYKTOB HE HWMEIOT BO3MOXXHOCTH IOJYYHTh
IIMPOKOE HCIIOJIb30BAHUE, B CBSI3U C TEM, YTO SBISIOTCS MAJIOJOCTYIHBIMH (M3 PECYpPCHOMN
OTPAaHUYEHHOCTH W SKOHOMHYECKHX COOOPKEHHI) WU CHCHH(PUIHBIME (SIPKUN, HETPUBBIYHBIN
JUIsL BOCTIPHUSITHS BKYC, 3alaX, HeyloOCTBO XpaHEHUS U TPAHCIIOPTUPOBKH) [3].

B cBi3u ¢ 3THM, paccMOTpUM TOAPOOHO HEKOTOPhIE W3 MPOAYKTOB, SIBISIOIIMXCS
aJBTePHATUBHBIX UCTOYHUKOB Oenka [4—7].

1. Ceiiman — 25 2 6enxa na 100 e npooyxma
['maBHOW anpTepHATHBON OENKY MSICHOMY MOXXHO CUMTaTh CEHTaH, TaKXKEe HM3BECTHBIA Kak

KJICHKOBMHA MUICHUIIBI WM pacTUTENbHOE Msco. OCOOEHHOCTSAMM CeWTaHa SBISIOTCS HHU3KOE
cofiepaHue HaTpus W yrieBomoB. [IpomykT Oorar skene3oM M SBISIETCS XOPOIIUM HCTOYHHKOM
KanpIus. OTIUYaeT 3TOT MPOAYKT U OUYEHb HU3KOE COAEPIKAHME KUPA, YTO JENACT €ro OTIUYHBIM
JIOTIOJIHEHUEM JUIsl MHOTUX AMETUYECKUX MPOrpaMM Kak crocol MoayduTh Oenok 0e3 XxojlecTepuHa
u Oonpmioro komuuectBa >kupa. CeWTaH € OCTOPOXKHOCTBIO HYXHO YIOTPEOJSATh JIONSIM C
HEMEepPEeHOCUMOCTBIO TIIIOTEHA.

[Ipumenenne B mnutanuu: CeiTaH anbTepHATHBA AN KYPHIBl WM WHACHKH, TOITOMY
WCIIOJIH30BaTh €T0 B JIFOOOM OJT107Ie, KOTOPOE BO3MOXKHO IIPUTOTOBUTH U3 MsIca.

100 rpammoB ceiiTaHa coaepxar okoio 40 rpaMMoB yrieBomoB, 25 T Oenka u 1 r xupa,
kanopuitHocth — 307 kkan (https://goo.gl/feRdhX).

2. Yeuesuya — 24 2 ¢ 100 e npodykma
YeueBuila uMeeT BBICOKOE KondecTBO Oenka — 24 r B 100 r mpoaykTa (11 CpaBHEHHS B
KypuHOM (use copepxkutcs 25 r 6enka B 100 r), HoMUMO 3TOro, OHa Oorara BUTAaMUHAMMU TPYIIIIBI
B u BaxHpIMM MuHepamamu, kak xene3o (11,8 mr %), marauit (80 mr %), kamuii (672 mMr %),
Ob6nanaer HU3KUM conepkanueM xxkupa (1,5 r B 100 r) u varpus (55 mr %).
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[IpumeHeHre B MUTAaHUU: Y€UYEBHIIA OUYE€Hb YHHMBEpCalbHa, U MOXET OBITh HCIIOJIb30BaHA B
Ka4eCcTBE rapHUpPa, KaK CaMOCTOSTETFHOE OJIF0I0 U €€ JOOABISIOT B OBOIIHOE MIOPE U KOTIETHI.

B 100 r mpoxykra conepxkut 24 r 6enka, 1,5 r xxupa u 46,3 r yrmeBonos, 11,5 r nuieBsix
BOJIOKOH, KaJOPUIHOCTh — 295 kkan [8].

3. Apaxucoeas nacma — 25 e na 100 2

BoT Takas BkycHas anpTepHaTHBa MSCY, KOTOPOE COAEPKHUT OOJbIIOE KOJIUYECTBO OesKa.
ApaxucoBasi MacTa COAEPKHUT OJHY 4YETBEpTh Oelka, U MOXET CHOCOOCTBOBATH JIOCTHKEHHUIO
MOTPEOHOCTH B MPOTEHMHE, U MMEET MPEKPACHBI BKyc. ApaxucoBas macta o01alaeT BBICOKUM
cogepxanueM kamus (658 mr %), (dpochopa 350 mr %) u marams (182 mr %), a Takxke sBISETCS
XOpPOIIMM  HMCTOYHHMKOM THIIEBBIX BoiokoH (8,1 1/100r), dYro moMoraer OpraHu3zMy
GbyHKIMOHUpPOBaTh B JyulieM Bujae. K HemocTaTkaM MOXKHO OTHECTH BBICOKOE COAEpIKaHME KHpa
(45 r/100 r) B mpomyKTe.

[IpuMeHeHHE B MUTaHUU: JOOABIIATH ApPaXMCOBYIO MACTY B KOKTCUIIN M CMY3H IS YITYYIICHUS
BKyca U JJii UX cryuieHus. Vcronb30BaTh B KauecTBE 3alpaBOK B caliaThl, 3aKYCOK (H—P TOCTHI C
apaxucoBOM MacToi u PppyKkramm).

B 100 r nponykra comepxkutcst 25 r Oenka, 45 T xxupa (13 Hux 10 r Haceimenuse), 10 r
YIJIEBOJOB, 8 T MUIIEBBIX BOJIOKOH, KAJOPUHHOCTh — 552 kKai [§].

4. Kononnauoe cemsa — 23 2 na 100 2

CemeHa KOHOIUIM OOECHEUYMBAIOT OOJIBIIOE KOJIMYECTBO JIETKOYCBOsIEMOTO Oejka, o0yaiaroT
MIPOTUBOBOCIIATIUTENLHBIM JIEHCTBUEM, UTO SIBIAETCA OTIUYHBIM BHIOOPOM JJISl T€X, KTO CTPaaeT OT
COCTOSIHUSI, BBI3BAHHBIE BOCIIAJICHHEM.

[Ipumenenne B mutanuu: MOXKHO TOOABHTH CeMeHA KOHOIUTM TIOYTH BO BCE OJIO/IA, BKITIOUAS
CYIIBI, CaJlaThl, KOKTCIHIIA, 1 MHOTHE JIPyTHE.

B 100 r cemsin conepxkutcs 23 r 6enka, 32 r *Kupa, U HEe COEPKUTCA yrneBoaoB, PP — 16, 7
Mmr/%. Kanopuitnocts coctapmnsier 373 kkan Ha 100 r (https://goo.gl/wuCmT?7).

5. Yepnas ¢pacono — 21 2 na 100 2

®daconp mpuoOpeTaeT Bce OONBIIYI0 MOMYISPHOCTh Ha MPOTSHKEHUHM MHOTHX JIET, Kak
«3JIOPOBBI» TapHUpP, a BEreTapUaHIlbl U BETaHbl HCIOJIB3YIOT €€, KaK HMCTOYHUK TOJHOIIEHHOTO
Oernka.

Uepnast ¢acoiab 4YaCTO PEKOMEHAYIOT MallMeHTaM C CaxapHbIM JUa0eToM, TaK KaK OHU
MIOMOTAIT MOIJEPKUBATh 3/I0POBBIH yYpOBEHb caxapa B KpoBU. OHHM IMOCTENEHHO YCBAMBAIOTCS
OpraHU3MOM, U MOXET TIOMOYh BaM YYBCTBOBaTh C€0si HACBHITUBIIMMHUCS A0Jbine. OHU TaKxke
MTOMOTAIOT KETYTOUHO—KUIIIEYHOMY TPAKTY U3-3a UX COOTHOIIEHUS OeJiKa U KJIETUaTKHU.

[Ipumenenue B mUTaHWU: YepHas (acoib HACTOJIHKO YHHUBEpCAJbHA, YTO OHA JIETKO MOXKET
OBITH BKJIFOUEHA B TIOCTHBIE BTOPBIE OJIIO/IA, HCIIONB30BaThC KaK FapHUP, @ B MEKCUKAHCKOU KyXHE
13 HEE MOXHO MPUTOTOBUTH (haCOJIEBBIN JTUII.

B 100 r mponykra conepxutcs 21 r Genka, 1,5 r xxupa, 47 r ymieBogoB u 12,4 r nuimeBbIx
BOJIOKOH, KalopuiHOCTh — 298 kkain [§].

7. Cemena nooconneunuxka — 21 2 na 100 2
B nomonHeHWe K BBHICOKOMY COJIEpXaHHUIO Oellka, OHM TaKXe IMOMOTAlOT CHU3UTh YPOBEHBb
xonecrepuHa, a Maruuit (317 mr %), comepxamuiics B HUX, TIOMOXKET pabOTe HEPBHOI CHUCTEME.
OHU TaKXe comepkKar CeJIeH, KOTOPBIM CIIOCOOCTBYET MPENOTBPATUTh pak. /[ cpaBHEHUs, B CTEHKE
nococs coaepxkutes 19 r 6enka Ha 100 r npoaykra.
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[IpumeHeHne B MUTaHUM: CEMEYKH MOXKHO J00aBISATH B cajiar, TaKk K€ HCIOJIb30BaTh B
rapHUpax M cymnax. X0opolllo HCIOIh30BaTh UX B KAYECTBE MEPEKyca.

B 100 r mpomykra comepxkwutcst 21 r Oenka, 53 T xxupa u 11 T ymieBomoB, 5 T MHUIIEBBIX
BOJIOKOH, KajopuitHOCTh — 601 kkan [8].

6. Munoano — 19 2 na 100 2
MuHaalb COMEPIKUT OKOJIO 19 T Oelika, YTo JeacT 3TOT MPOAYKT IOIXOISAIINM JIJIs TIepeKyca.

Conepxut 7 1/100 r numeBsIx BosiokoH, 13 1/100 T yrieBomoB. [ToMmumMo 3TOro, MUH1aIb BKJIFOYAET
B cebs kanpumid (273 mr %), xeneso (4,2 mr %), xanmuit (748 mr %) u marauii (234 mr %). Onu
HUMEIOT BhICOKOE coeprkanue xupa (53 1/100), 370 B OCHOBHOM HEHACHIIIICHHBIC YKHUPHI.
[IpuMeHeHne B THMTAaHWUW: MHUHIAIb WIACATBHBIA CIIOCOO JJIA TEpeKyca, HO TaKkKe
HCIIONIB3YeTCS B HAPE3aHHOM BHUJIE C OBOIIAMH, WJIH B BBITICUKE.
100 T opexoB conepxar 19 r Oenka, 53 r xxupa u 13 r ynieBomoB, 7 T MUIIEBBIX BOJIOKOH,
KanopuitHocTh — 609 kkai [8].

8. Temne — 19 e na 100 2

DTO uIea’dbHBIM BBHIOOP B KaueCTBE 3aMEHBbI Msica. Temme MPOU3BOAMTCS U3 COM IyTEM
dbepMeHTauu, BCIEACTBHE YEro, TEMIIE COACPXKUT PAJ MOJE3HBIX MUKPOOPTaHU3MOB, THITMYHBIX
Ui epMEHTHUPOBAHHBIX MPOAYKTOB. B rpuOKoOBOil KynbType, KOTopasi HCIOb3yeTcs Il poliecca
MIPOU3BOJICTBA TEMIIE, couepxkarcsi OakTepuu, CUHTe3upyromue BuTamMuH Bio. Temme comepxut
MUKpPO3JIeMeHTHI: ochop (266 mr %), kamwuii (412 mr %), xene3o (2,7 mr %), kanpuuii (111 mr %),
MIPAKTHYECKH HE coiepkuT Hatpuii (9 mr %). V3 rpynimsl sKUPHBIX KUCIOT: ®-3 — 220 Mr 1 -6 —
3590 mr B 100 .

[IpuMeHeHne B MUTaHUMU: MOXKHO HCIIOJIB30BaTh €r0 B KA4ECTBE 3aMEHBI JIIOOOT0 MSICHOTO
omona. [lapmesan Temne, Temiie byprepsl, TemMIie 1 B Ka4eCTBE TOIIITHHTA JIJIS TTHIIIIHL.

B 100 r Temne conepxxkutcs 19 r Genka, 10 1 xkupa, 9 r yrineBoaoB, KalopuHOCTs — 193 kkan
(https://goo.gl/wBtozR).

9. Kunoa — 14 26 100 2

Habupatomuit momynsipHOCTh B MOCTIEIHEE BpeMs MTPOAYKT, OKa3ajcs B IEHTPE BHUMAHUS W3-
3a ero Mojie3HbIX BemecTB. OH COAEPKUT CYIIECTBEHHOE KOJIMYeCTBO Oeika, Oorar muTaTeIbHbIMU
BEII[ECTBAMH M COACPKUT BCE HE3aMEHUMbIE aMUHOKHCIIOTHI, HEOOXOIMMbIE OpPTaHU3MY.

EcTtp eme mpenMyiiecTBO KMHOA — €ro HU3KUN TIIMKEMHYECKHH HWHAEKC, CIOCOOHOCTh
CHUKATh YPOBEHb XOJIECTEPUHA, KPOBSIHOE JABJICHNUE U YPOBEHDb caxapa B KPOBH.

[IpumeHeHne B MUTaHUU: UCIOJIB3YETCS MPHU MPUTOTOBICHUU CAJIATOB, IUIOBA, Kall U CYIOB,
KHWHOA MOXKET CTaTh OTJIMYHON 3aMEHOM ISl prCca UM MAaKapOHHBIX W3/IEIIHM.

B 100 r cemsin comepxutcs 14 r 6enka, 6 T xxupa, 57 cOnepKUTCS YIIEBOAOB, KAIOPUHHOCTh
— 338 kxan (https://goo.gl/5Kkw9Q).

10. D0amame — 13 2 na 100 2

OnamMame — 93TO SMOHCKOE Ha3BaHWE TMOJYYMIIM 3€JeHble COoeBble O0O0BI, KOTOpHIE
BBIMauMBAIOT, a 3aTeM BapsT WIH TOTOBAT Ha mapy. OHM COXpaHSIOT OOJBIIYIO0 YacTh COAEPIKAHUS
Oenka con. Kak mHTEpecHBIN (hakT — 3aaMamMe YacTo TOAAeTCsl B Ka4eCTBE rapHUpPa B MUTCHHBIX
3aBeICHUAX B SMOHMH.

DpnaMame COepKUT MUKpo3aeMeHThI: Kainuid (620 mr %), kanbsimii (197 mr %), dpocdop (194
Mmr %), xene3o (3,55 mr %), marautii (65 mr %), cenen (91,5 Mxr %); Buramunst: By (0,44 mr %), B2
(0,175 mr %), Bo (165 Mxr %), PP (1,65 mr %), K (26,8 MKTr %) 1 *KuUpHbIE KUCIOTH ®-3 — 361 mr
% u -6 — 1794 mr %.
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B 100 r mponykra conepxkurcst 11-13 r 6enka, 5,0-6,8 1 xxupos, 10—11 T yriieBogoB U 0KOJIO
4,2 T IUIIEeBBIX BOJIOKOH, KanopuitHocTh — 147 kkan (https://goo.gl/DLvovF).

11. Togpy — 8 e na 100 2
KBUHTACCEHIIMEY BEreTapuaHCKOW €/Ibl, SBISICTCS TOQY YAUBUTEIHLHO HU3KUM COJEPIKAHUEM

6enka (mo 8 1/100 T) MO CpaBHEHHUIO C APYIrMMH NPOAYKTAaMH. DTO albTepHATHBa Msca, Obuia
HOMYIISIPHA B BEreTApHAHCKOM KyXHE B TEYCHHE MHOTHX JecsaTuieThid. OHO MMeeT CBOM MCTOKH B
JpeBaeMm Kurae n moctapisieTcsi BO MHOXKECTBE PA3IHMUHBIX ()OPM, BKYCOB M TEKCTYP.

Xotst Toy mcmomb3yercs AN 3aMEHbl MsCa BO MHOTHX BETETapHAHCKHUX OJIOJax, ero
coziepkanue Oenka He HaCTOJIBKO BBICOKO, KaK B KYpUHOMU TPYIKE, TOBSAMHE MU phIOe.

[TpumeHeHre B MMTaHUU: MOXKET MCIOIB30BAaThCS I 3aMEHBI Msica B JII000e MICHOE OJIro/I0.
OH Takke MOXET OBITh J00aBIEH K CymaM M pary, U OOBIKHOBEHHO YIOTpeONseTcs Kak
ramOyprepax, TUPOXKKax U Ipyrux omonax gacr—¢yna.

B 100 r mpoxykTa comepkut 8 T Oenka, 5 T kupa v 2 T YIJIEBOJOB, KaJOPUHHOCTh — 76 KKal
(https://goo.gl/XpaG8V).

T'oBopst 00 anpTepHATHBAX MSCHOMY O€JKY, CTOUT OOpaTHUTh BHHUMaHUE HA TAKHE MPOITYKTHI
KaK KypuHble U mepenenunble siua (13 m 12 r 6enka coorBercTBeHHO), TBopor (18 r Ha 100 r
IIPOJIYKTa), MOJIOKO (4 T'), COeBOE MOJIOKO U HOrypT. B 3TuX mpoaykTax Tak >ke BBICOKHUI MOKa3aresb
coziepkaHusl Oelka, U BO3MOXKHOCTb 3aMEHbI BBILICYKa3aHHBIMM INPOAYKTAMH MsiCa HE TOJbKO
MO3BOJIMT BBIBECTH M3 PAIlMOHA HACHIIIEHHBIE )KUPBI, HO M O0ECIIEYUTh MMOCTYIVICHHE BUTAMUHOB U
KQJIBLIMS C MHILEH.

B kauectBe mpumepa, ObL1 pa3paboTaH LIECTHPA30BbI palMOH NUTaHUS (C CYTOUHBIM
coziepykaHueM Oeska 87 I') Ha OCHOBE aJIbTEpHATUBHBIX NMPOAYKTOB C BBICOKMM COZIEp)KaHUEM Oellka.

IIECTUPA3OBBIN PALIMOH ITUTAHUS

3aempax Kon-6o  benxu  Kupvr  YVenegoow Kanopuu
]E);i;;l;ferxnonm «'epkynecy» (Bapka 6e3 cimBa 40 4.9 25 243 138.6
?f{?;(;i(; I;::IZ})),I/I;H/IBOBaHHoe, 2,5% xxupHOCTH 200 5.7 4.9 9.4 105.8
Banan, r 100 15 0,5 21 96
Munzgans, T 10 1,9 5,4 1,3 60,9
UTOIo 350 13,9 13,2 56 401,3
Ympeunnuii nepexyc Kon-60  Benxku  Kupwvt  Venesoowt Kanopuu
Abnoxu, 250 1 1 24,5 117,5
ggszgiias izléljilal))’a;:cmnqama (rpeuka oTBapHas 7 03 01 13 71
[llokonan ropekuid, T 30 1,3 10,6 15,8 164,7
UTOIo 287 2,6 11,7 41,5 289,3
0Obeo Kon-6o  benxu  Kupvr  Yenegoowi Kanopuu
Kanycra 6enokouannast (Tymenwue), 150 2,2 0,3 6,6 37,3
Celp, napMme3saH, TBEpAbIH, T 50 17,9 12,9 1.6 196
16"53621;?1?;{ ;ZT;aiaI?CLlnanaﬂ (rpeuka oTBapHas 100 4.2 11 186 100.9
UTOI'O 300 24,3 14,3 26,8 334,2
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lnesnoti nepexyc Kon-60  Benku  Kupvl  YVenesoowt Kanopuu
TBopor nomyxupHsiit 9,0% >xupHOCTH, T 100 18 9 3 169
Men mYennHEIi, T 15 0,1 0 12 49,2
Apaxuc, T 20 53 9 2 110,4
UTOro 135 23,4 18 17 328,6
Yorcun Kon-eo  bemxu  XKupvr  Yenesoow Kanopuu
OMIieT HaTypalbHBIH, T 200 17,4 18,4 54 256
Hkpa u3 xabaukor. KoHcepBel, T 100 1,9 8,9 1,7 119
HUTOro 300 19,3 27,3 13,1 375
Beuepnuii nepexyc Kon-60  Benku  Kupwvr  YVenesoowt Kanopuu
CoeBoe MoJI0KO, (BCE BKYCHI), oboramennoe, T 200 59 4 6,9 90
UTOoro 200 59 4 6,9 90
HUTOI'O 3A AIEHDb 1572 89,4 88,5 161,3 1818,4

[Ipn cocraBieHuM panyoHa OblIa MOKa3aHa BO3MOXKHOCTb COKPAIICHHUS WU H3BATHS U3
palroHa MSICHBIX MPOTYKTOB.

Takum 00pa3oM, MOKHO CJIeJIaTh BBIBOJ, YTO HA CETOIMHSIIHHUNA JICHb, B CBSI3H C PAa3BUTHUEM
JIUETONIOTMH KaK HayKd W yBEIUYEHHEM HAy4HBIX HCCIeNoBaHMM B cdepe mutaHus, OEIKOBHIE
MPOAYKTHI HE MpeAcTaBinaT Aedunuta. [loMck anpTepHATUBHBIX MCTOYHHKOB O€Nlka BO3PACTaeT,
OoJbINast 9acTh MPOIYKTOB yXKE MOCTYITHA HA MPHJIABKaX MAara3MHOB M YacTO BCTPEYACTCS B MCHIO
npeaAnpusTii  oOmecTBeHHoro mnutanus [2, 4—7]. OnHako, HEKOTOpbIE M3 BBINICYKA3aHHBIX
MPOAYKTOB HE MOMYYMIH TaKyHO MOMYISPHOCTh, HJIM OTHOCSTCS K BBICOKOM IICHOBOM Kareropuu, B
CBSI3U C Y€M HE MOTYT YIOTPEOISITHCS PETYASPHO B THIILY.

OmneIT coCTaBlieHUs pallMOHA I[IOKa3aJ, YTO HA CETOAHSIIHUN JIeHb, MPU TPaMOTHOM
IJITAHUPOBAHUM TMUTAHMS, MOXKHO C JIETKOCTBIO IMOJy4YaTh CYTOUHYIO MOTPEOHOCTH B O€NKax, HE
yIOTPEOIIsisl B MUIIY MSICHBIE U PHIOHBIC TIPOIYKTHI.
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Annomayus. HanmoHanbHas 5JKOHOMHUYECKas cucTeMa He criocoOHa 3()(h)eKTUBHO pa3BUBATHCS
06e3 ycmemHoro (yHKIMOHUPOBaHMS OAaHKOBCKOM oTpacnu. B coorBercTBUM € 3TUM
Ha COBPEMEHHOM 3Talleé BHMMAaHHE aKIEHTHUPOBAHO HAa MEXAHM3M O3/10pPOBJIEHMS ONPEAEIEHHOIO
CEerMEHTa KPEAMTHBIX OpraHu3alliii, KOTOpble B COOTBETCTBUU C JeATenbHOCThi0 banka Poccun
UCTBITHIBAIOT CJIOXKHOCTH 110 MPUYMHE psja rnpeodpa3zoBaHuil B OaHKOBCKOU cucteme. KpeautHbie
OpraHu3aly B IPOLECCe OpPraHU3allMi CBOEH NEATEIbHOCTH HE PEIKO HAXOIATCS B CUTYalMH
OTCYTCTBHUSI HEOOXOJUMOIO PECYpCHOTO IOTEHLMaja, IOABEPralOTCS BBICOKUM  PUCKAM,
HaOmoaeTcss  OTpULATeNbHAs  NEPCleKTHBAa  JalbHEWIIero MoBbIMIEHHS 3()(EKTUBHOCTU
nesTenbHOCTH. KonmuuecTBO MpoOMeMHBIX OaHKOB BO3PAacTaeT € KaXAbIM MecCsleM, MO0 3TOH
IIPUYMHE IPOUCXOAUT MAacCOBasi TEHACHIIMS OT3bIBA JULEH3UN Y KPEIUTHBIX OpraHU3aluiM.

Abstract. Investment operations in the stock market are a priority area
for increasing the bank’s profits. Investment banking includes activities on raising capital using
capital market instruments with the objective of capital appreciation. The article describes
the investment objectives of banks to improve their profitability, financial stability and enhance
the efficiency of the whole. The main tools that allow banks to achieve the appropriate goals: profit,
risk diversification, liquidity maintenance. The composition and structure of the bank’s investments
in debt and equity instruments of the stock market are analyzed to detail the assessment
of investment activity of banks. Also presented is a brief analysis of investment preferences
of commercial banks in respect of those instruments that are typical for the current economic
situation in the country.

Knrwouesvie cnosa: bank Poccun, xommepueckue OaHKH, KOHTPOJIb, JIMKBHJIAIIMS,
JTUIIEH3UPOBAHUE, HAJ[30D, CAHAIIHSI.

Keywords: Bank of Russia, commercial banks, control, liquidation, licensing, supervision,
rehabilitation.
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Cnag B SKOHOMHYECKOM CHUCTEME BCEIZA CONPOBOXKIAETCS TEM, YTO IPOUCXOAUT POCT
OaHKPOTCTBA KpeAUTHBIX yupexkneHuid. Tak, 2014 roxg o3HaMeHOBaiCsS OecrpeleICHTHBIM
KOJIMYECTBOM AHHYJIUPOBAaHUS OAHKOBCKUX JIMIICH3UH M MAaCCOBBIX OaHKPOTCTB KPEAUTHBIX
opranmzanuii. I[lpuynHON BceMy JTOro SBHJIACh HECIOCOOHOCTh KPEIWUTHBIX OpraHU3aluil
Kau€CTBEHHO BBINOJIHATH U IIPOBOJUTH OAHKOBCKUE ONIEPALINHU, CBSI3AHHBIE C IPUBIICUEHUEM CPEICTB
U HallpaBJICHUEM WX Ha IPOBEJEHUE AaKTHUBHBIX oONepanuil. A TakKe, HE BBIIIOJHEHUE CBOMX
(UHAHCOBBIX 00s3aTeNbCTB MEpe] KIMeHTaMu mociae 14 nHel ¢ Jarbl MX HACTYIUICHUS,
HEJ0CTaTOYHasl CTOMMOCTh UMYIIIECTBA KPEIUTHOW OpraHu3aluu Ui YIOBJIETBOPEHUs TpeOOBaHUI
KpenuTopoB. OHAKO, HEKOTOPBIE KPEAUTHBIE OPTaHNU3aLUU CKPBIBAIM CBOE pealibHOE (PMHAHCOBOE
MOJIOKEHUE, TEM CaMbIM MPEAOCTABIASA B JUMICH3UPYIOIIUI OpraH HEIOCTOBEpHYIO (hMHAHCOBYIO
OTYETHOCTb.

Ha coBpemMeHnHOM 3Tame KojauuecTBO (YHKIHOHUpPYHIOHIMX OaHKOB B Poccum mocteneHHoO
CHIDKAeTCs, Takas TeHICHIMS CBA3aHa ¢ TeM, 4yTo LleHTpanbhbiii 6ank P mpoBomuT >kKecTKyro
MIOJIMTUKY YCUJIEHUS] KOHTPOJIA 3a JAESITEIbHOCThIO KPEIUTHBIX OpraHU3aluil, a TakKe ¢ BBEIEHUEM
B OaHKOBCKYIO TpAKTUKy HOBBIX TpeOoBaHMil K oleHke OaHkoBckux puckoB (bazens III).
CylecTBYIOT OIpeeleHHbIE IKCIEPTHBIE 3aKIIOUEHUS, B KOTOPBIX HMEIOTCS CBEJEHHUS, YTO B
Ommkaiiime Toasl B Hamied crpane ocraHercss mpuMepHo 500—-600 KpeauTHBIX OpTraHU3aIHi,
KOTOpBI€ OynyT MMETh JIIICH3UU Ha MPaBO BeJeHHWE 0AaHKOBCKOTO OHM3HEca. A MO CaMbIM CMEJBIM
MIPEANOIOKEHUAM ocTanercs He 6onee 100 6ankos [1-5].

Ha Pucynke 1 oTpakeHa TMHAMUKa KOJMYECTBA KPEAUTHBIX OpraHU3aIlHii.
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—4—KO, nmeroiye npaBo Ha OCyIIeCTBIeHHE OaHKOBCKHUX OTepaIfii

#— OT3bIB TUILIEH3UI U TUKBUAIINAS

Pucynoxk 1. CBeneHust 0 KOIM4YeCTBE KPEAUTHBIX OPraHU3aIIi.

N3 rpaduka BUIHO, YTO KOJUYECTBO KPEIUTHBIX OPraHU3AIUi C KaXIbIM aHAJTU3HPYEMbIM
rofoMm cHikaercs, a ¢ 2015 roga HakiIoH rpaduka OTpa)kaeT POCT CKOPOCTH OT3bIBA JHMIICH3UH Y
KPEIUTHBIX OpraHu3aluil.

Tak, pocT KoIMYEeCTBAa KPEOUTHBIX OPTaHHW3alldid, MO KOTOPHIM BHECEHA 3amuch 00 uX
JTUKBUJAINY, 32 Tiocienaue 10 jJeT ux KoIm4yecTBO BBIpocio Ha 585, T. e. Oonee, yeM B 1,5 paza
(http://www.cbr.ru).

OcHoBaHUsA, IO KOTOPBIM MNpUHATH pemieHus bankom Poccum o IuKBUAALMM KPEIUTHBIX
opraHu3anuii npeacrasieHsl B Tabmwmre 1.

Ha ocHoBaHuU MIpeICTaBICHHBIX CBEACHHUN W3 TAOIUIIbI, CIIEAYET, YTO JJIS OT3hIBA JIUIICH3UH B
MOCJIETHUE TOJbl CTAHOBSITCS CIIEAYIONINE TPUYUUHBIL:
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—HEBBIITOJIHCHUE B3STHIX Ha ceOsT 0053aTeNIbCTB Mepe]T BKIIATIMKAMH WU KPEIUTOPAMH;

—HEIOCTATOYHEIN 00beM COOCTBEHHOI'O KAIIUTAJIa;

—OpHUEHTAINS KPEIUTHON MOJUTUKH HA BBICOKO PUCKOBBIC OINEPAIMH, KOTOPBIC CBSI3aHHBI C
pa3MeIleHHeM JICHS)KHBIX CPEJCTB B HU3KOKAYCCTBCHHBIC aKTHBBI,

—HapyIlIeHHe JCUCTBYIOIIMX HOPM IpaBa O JIeTaTu3aliu;

—HEIOCTOBEpHAsT OTYETHOCTh, MpenocTaBisemas B bank Poccum, a Takke HEBBITIOJHEHHE
Pa3IMYHBIX TTPEITUCAHIN.

Tabnuua 1.
IIPUYNHBI OT3bIBA JIMIEH3MIM Y KOMMEPYECKNX BAHKOB (http:/www.cbr.ru)
OcHoganus 015 npekpawenus 6AHKOBCKOU 0esmenbHOCmU T'00 om3viga nuyenzuu
2011 2012 2013 2014 2015 2016
YcraHoBneHne PaKkTOB CYIIECTBEHHONW HEJJOCTOBEPHOCTH 6 7 7 13 8 2
OTYETHBIX JTAHHBIX
Hencnonnenne enepanbHbIX 3aKOHOB, PETYITUPYIOIIIX 18 21 30 75 22 29

0aHKOBCKYIO JAEATEIILHOCTD, @ TAKKE HOPMATUBHBIX aKTOB

banka Poccuu, eciu B TeueHHE OAHOTO rojia K KpeIUTHOM

OopraHn3aliiyi HCOAHOKPATHO NPUMCEHAINCh MEPHI,

npenycmotpennbie O3 «O LentpansHoMm O6anke Poccuiickoit

®enepanmu (banke Poccum)»

HeonHoxpaTHoe HapylIeHHE B T€YSHHUE OTHOTO Tojia 3 1 8 36 3 44
TpeOOBaHU, PEYCMOTPEHHBIX CT. 6 U 7 (32 UCKIIIOYCHUEM 1.

3 cr. 7) ®enepanbHOTO 3aK0HA Nel15-D3

JlocTaTouHOCTh KanuTana Hike 2% 5 7 5 12 11 3
Pa3mep coOCTBEHHBIX CpeACTB (KanuTalla) HIKE MUHUMAIBHOTO 6 6 6 14 7 2
3HAYEHUs YCTAaBHOIO KAlMTalla, yCTAHOBJICHHOTO Ha JaTy

roCyJapCTBEHHON PETUCTPALIMU KPEAUTHON OpraHu3alui

HecnocoOHOCTE y1OBIETBOPUTH TPEOOBAHUS KPEIUTOPOB IO 8 10 2 26 18 5
JIEHEKHBIM 00s3aTeNTLCTBAM B TeUeHne 14 mHel ¢ HaCTYIUIeHUs

JaThl X YAOBJICTBOPCHUA

[Ipoune 0 0 3 0 4 0

B cBs3u ¢ nanHbIMM (DakTaMu BBISBIEHHBIX HapylieHuil LlenTpanbubiil 6ank PO BeiHyX)1€H
IIPUMEHUTh KPAaWHIOK MeEpy BO3JEUCTBUSA B COOTBETCTBHU C 3aKOHOIATENbCTBOM PO — 510
aHHYJIMpPOBaHHE 0aHKOBCKOM yniieH3uu (PucyHok 2).

100

88 93
80 73
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20 i i 16
0 | .
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Pucynok 2. CBefeHusi 00 aHHYJTMPOBAHHBIX M OTO3BAHHBIX JIUICH3UAX Y KPEAUTHBIX OpraHU3aIHH,
mrt., 2018 r. — nporuo3 (https://ria.ru/infografika/20170306/1489373535.html?inj=1).

Wcxonst n3 nprBeIeHHOM BBINIE CTATUCTUKU KOJMYECTBEHHOTO U KAY€CTBEHHOTO U3MEHEHUS B
JeSITeIbHOCTH OaHKOBCKOTO CEKTOpa, TO POCT YHCIA JTHUKBUIUPOBAHHBIX KPEIUTHBIX OpTaHHU3AIIHA
0COOCHHO 3aMEeTEeH B KPU3UCHBIC TIEPHUO/IBI.

Kommepueckuit 6aHkK, y KOTOPOTO OTO3BaHA WJIM aHHYIMPOBAHA JIUIEH3US HA MPOBEACHHUE
OAHKOBCKMX ONEparuii, OJKHA TMOMJIekKaTh JUKBUAAINN B COOTBETCTBHUH C JECUCTBYIOUIUMHU
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HOpPMaMHU IpaBa perIaMEHTUPYIOIINUX OaHKOBCKYIO JESTEIbHOCTh Ha TeppUTOpru PO.

Ha 01.01.2017 r. mpouienypsl aHHYIMPOBAHUS JIMIIEH3UN U JIMKBUJIALUUA OCYIIECTBISUIUCH B
oTHOWEeHNU 329 KpeauTHBIX opranuzanusx, u3 Hux (http://www.cbr.ru):

—288 OaHKOBCKMX OpraHm3anuid, a 3710 coctaBiusier — 87,54% ot oOmero oObema
JUKBUAMPYEMBIX OpraHU3alUil NpHU3HAHBI OaHKpOTaMu, K padoTe C KOTOPBIMH IPHUCTYINWIN
KOHKYpCHBIE yrpasiisitoniie. OqHako BOCEMb KOMMEPUYECKUX OAHKOB CTaJH MpPU3HAHBI OAaHKPOTAMHU
10 TIPUYMHE BBISIBICHHS MPU3HAKOB OAHKPOTCTBA JTMKBUAATOPAMH MPH MPOBEICHUH UMH IPOLIEAYP
IIPUHYIUTEIIBHON JTUKBUIALIH;

—41 kpenuTHas OpraHu3aIiy NpU3HaHa KaK HECOCTOATENbHAs (0aHKPOT), U3 HUX:

—37 xpemutHbIX opranmzauuii (11,25%) npuHATH peuieHus apOUTPAKHBIMU CYIaMH O
MPUHYIATEIBHON JTUKBUIAIUH U JJIs1 paOOTHl C HUMH Ha3HAYEHBI JINKBUIAIIMOHHBIE KOMHCCHUY;

—B OTHOIIICHUU 4 KpeauTHBIX opraHuzanuid (1,21%) mpoxoauiau mpoueayphl JIMKBUIAIUNA Ha
OCHOBAHHUH PEIICHUN WX YUpEIUTeIeH 0 T0OPOBOIHHOM JTUKBUIAIIIH.

«...Ilo coctosHuto Ha 1 auBaps 2017 roga u3 329 MUKBUIUMPYEMBIX KPEIUTHBIX OpraHU3aluil
B 311 kpeautHbix opranuzaimusax (94,53% ot oOmiero KoJIMYeCTBa JTUKBUIMPYEMBIX KPEIUTHBIX
opraHuzanuii) (QyHKOUM KOHKYPCHOIO  YHPaBISIOIEro  (JIMKBMJIATOpA)  OCYIIECTBISIUCH
ATEHTCTBOM, TOM 4ucie B 277 KpeIUTHBIX OpraHU3alMsIX MPOBOAMIIACH MPOLEAYpa KOHKYPCHOTO
IIPOM3BOACTBA U B 34 — MpUHYAUTENbHAS TUKBUAALUA. .. ». B 14 kpenuTHbIX opranuzanusix (4,25%
OT OOIIEro KOJIMYECTBA JIMKBUIUPYEMBIX KPEAUTHBIX OPTaHU3AIHii) JIMKBUIAIMS OCYIIECTBISIIACH
apOUTPaXKHBIMU YIPABISIIOIMME, aKKpeIUTOBaHHbIMU Npu banke Poccun B kauecTBe KOHKYPCHBIX
YIPaBIAIOMMX NP OAHKPOTCTBE KPEIUTHBIX OpraHu3aluii, B TOM uucie B 11 KpeauTHBIX
OpraHM3alMsIX MPOBOAUIACH IPOLEAYpPa KOHKYPCHOTO MPOM3BOJCTBA U B 3 — IpPUHYAUTENbHAs
mukBupanus. JlukBumamust 4 kpenutHeix opranmzanmii  (1,21% or oOmero konmuecTsa
JMKBUAUPYEMBIX KPEIUTHBIX OpPraHU3alMii) OCYLIECTBIUIACH JTUKBUIAIMOHHBIMU KOMUCCHSIMH. . .»
[1,c. 53]

11,25%

87,54%

M GaHKPOTHI
M IpUHYAUTENbHAS JTUKBUIAIMS

M 100pOBOJIbHAS JINKBUIAIUS

Pucynoxk 3. CriocoObl TMKBUIAINMN KPEAUTHBIX opranuzauuii (Ha 01.01.2017 1.).

Camplif KpynHBIH OaHK, KOTOpBIM moaBeprcs crnaceHuto — «baHk MOCKBBI)Y. AKTHUBBI
JaHHOTO OaHKa B O0IIEM 00beMe CaHHPYEeMBIX OaHKOBCKHX aKTHBOB cocTaBisioT 38% wmmu 1841
MIIpJT PYyOJICH.

«..Eme 47% akTuBOB OaHKOB, HAaXOAALIMXCA B TMPOLECCE CaHAIMM, NpUHAAJIEKAT
KPEIUTHBIM OpraHu3alysM ¢ BeIWYMHON akTuBOB Oosee 100 mupn pyOneit (Bcero 8 OaHKOB,
BKitoyasi «Mocobnbank», «Ypancub», «Poct bank» um bank «Tpact»). IlpuBeneHHble naHHBIE,
AOKa3bIBaKOT, YTO KaK IIO KOJHUYCCTBY, TaK WU IO CYMMAapHBIM aKTUBaM, OombIas 4acTh CaHaHI/Iﬁ
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MPUXOAUTCS HA KPYMHbBIE U CpeaHUE OaHKH, TOT/AA KaK y HeOONbIINX KpeAUTHBIX opranu3anuii [1b
MPEANOYUTACT cpa3y OT3bIBaTh JnuieH3uu...» [1, ¢. 52]. Ha 01.01.2017 roga B EI'PFOJI BHeceHbI
3alMUCU O TOCYJIApCTBEHHOW PErucTpallud MO0 MNpu4YuHe JHuKBHAauuu 1 697 KpeauTHBIX
OpraHu3anuii, y KOTOpbIX ¢ Havasa 1991 r. ObUIM OTO3BaHBI JIMIICH3MM HA IPABO BEICHHS
OAHKOBCKOW JAesTenbHOCTh. lIpembsiBisemMble TpeOOBAHMSI KPEAUTOPOB COOTBETCTBYIOIIMX KOMMEPUYECKUX
OAHKOB YIORJIETBOPEHBI B cpemHeM Ha 15,8% OT COBOKYIMHOrO OOheMa YCTAaHORJIGHHBIX TpeOopaHmil. Bcest
uHpopMaruss 0 pe3yJabTarax yAOBICTBOPCHHS TPEOOBAHUN KpPEIUTOPOB JTAaHHBIX KPEIUTHBIX
OpraHM3alliil B pa3pe3e ouepeei npeacraBieHsl Ha Pucynke 4.

Kpeoumopuwi 3-eii ouepeou TpeOOBaHMIA

JIOBJICTBOPEHO
8%

TpeOoBaHMIA HE
YIOBIIETBOPEHO
92%

Kpeoumopuwi 2-o1i ouepeou

TpeOOBaHMIA
YAOBJIETBOPEHO
TpeOoBaHUi He 32%
YJOBJICTBOPEHO
68%
Kpeoumoput 1-o1i ouepeou TpeGoBaHumii He
YJOBJICTBOPEHO
28%
TpeboBaHuii
YIOBJIETBOPEHO
72%

Pucynok 4. Cenenusi 00 ynOBIETBOPEHHMHM TpeOOBaHMN KPEAMTOPOB KPEIUTHBIX OpraHU3aLiM,
KOTOpBIE JIMKBUAUPOBAHBI.

Wtoru BeinonHeHus TpeOoBaHU nepesi KpeAUTOPOB OINpeieIeHbl HU3KMM KauyeCTBOM aKTUBOB
KPEAWTHBIX OpraHM3alUil M, KaK CJEICTBUE, HM3KUM CPEJHUM IPOLEHTOM HX pealu3aluu
(B3bICKaHUs), KOTOpBIH MO cocrosHuio Ha 1 suBapa 2017 roma cocraBun 13,3% or GamaHcoBOM
CTOMMOCTH aKTUBOB Ha J]aTy OT3bIBA JIULICH3HM.

Pesymnbrars paboThl KOHKYPCHBIX KOMHCCHH TI0 PeaTM3aIii aKTUBOB KPEIUTHBIX OPraHW3AIMH JIULICH3UH,
KOTOPBIX aHHYIMPOBAHBI XapaKTEPU3YOTCSI CIITYFOIMMU JAHHBIMH:

—UMYIIECTBO OaHKOB, MPEACTABIEHHOE OCHOBHBIMU cpencTBaMu — 55,1% oT GamaHcoBoi
CTOMMOCTH;

—(houoBsIe IEeHHOCTH — 5,1%);
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—KpEIUTHI KIIMEHTaM U Ipyrue pasmenieHHsle cpeacrsa — 11,4%;

—KpEIUTHI, TIONydeHHbIE Ha MEKOAHKOBCKOM pBIHKE KPEIWTOBAaHHSA, CpEACTBA Ha
KOPPECIOHJEHTCKUX CYETaX M APYTrUe CpPEeACTBa, pa3MEUICHHbIE B KPEIUTHBIX OpPraHU3alUsAX —
23,2%;

—1poune aktuBbl — 11,7%.

B TaGnuie 2 npuBeseHBI CBEACHUS O CaMbIX KPYMHBIX 00aHKPOTHUBIIMXCS OaHKOB 3a 2013—
2017 rr.

Tabnuua 2.

CAMBIE KPVITHBIE BAHKU, ITPUBHAHHBIE BAHKPOTAMU (http://www.banki.ru)

Haszeanue kpeoummnotui opeanusayuu T'00 om3viga nuyenzuu
«MacTep—0aHK» 2013
«HBecTOaHK» 2013
«CMoneHCKui 6aHK» 2013
«IlepBblii pecryOIMKaHCKUIH OaHK» 2014
bank «Haponuslii kpeaur» 2014
«Bonra—xpenur» 2014
«Mneanbank» 2015
«EBponHBecT» 2015
«A3UMYT» 2015
«BremmpombaHKk» 2016
«Mupad—bank» 2016
«TypbobanK» 2016
bank «tOrpa» 2017
Bbank «OTKpBITHE 2017
bank «llymikuno» 2017
bank «Tpact» 2017

OnHako, CyIIECTBYeT psAll KPEIUTHBIX OpPTraHU3alluid, KOTOPHIM HE YrpokaeT OaHKpOTCTBO
(Tabmuma 3) [6].

OT3BIB JIMIICH3WH Y CTOJIb OOJILIIOTO KOJUYECTBA KPEAWTHBIX OpTraHU3aIlui SBISICTCS MEPOM
BBIHYXJICHHON C IIeNbl0 YCTpaHEHUsT OaHKOBCKOTO CETMEHTa OT HEHAJEKHBIX KPEAUTHBIX
OpraHM3alyii, a TakkKe TMOKaXeT MPUMEP OCTaIbHBIM OpraHu3alusM, YTO WX HeYecTHas
JeSITEIbHOCTh HE OCTaHeTCs Oe3Haka3aHHOW. Takas CHTyalusl IOATOTABIMBAET OOJiee CUIbHBIC
KpPEJUTHBIC OpraHU3aluu K KPU3HUCY.

Taobnuua 3.
CIMCOK CAMBIX KPYITHBIX POCCUMCKNX BAHKOB (http://www.banki.ru)
Haszsanue 6anxa u gpopma cobcmeennocmu Mecmo 6 pelimunze
IMTAO «Coepbank Poccum» 1
ITAO «BTb» 2
AO «"azmpomOaHK» 3
AO «Poccenbxo30aHK» 4
AO «Anbda—6aHK» 5
AO bank «HanmoHansHBINH KIMPUHTOBBIA LEHTP 6

Takum 006pa3om, Ha OCHOBAHHM MPOBEIEHHOTO UCCIIEAOBAHHS MOYKHO CJIENaTh BBHIBOA O TOM,
yro OaHKOBCKas cuctema Poccum nepexuBaeT KpHU3UC, MPUUUHY KOTOPOTO MOXKHO BBIPA3HUTh B
CIIEIYIOIIEM:

—Hax0XKJIECHHE DKOHOMHUYECKOH cucTteMbl Poccun B 10AT0oN cTarHanuu;
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—npoOneMbl C ynpaBileHHEM (UHAHCAaMH, W B IOCIEIYIOLIEM C YTpaTodl KamuTajla Hu
BO3HMKHOBEHUEM YCTOMYMBOW HEIIATEKECTIOCOOHOCTHIO;

—yCUJICHME HAaJI30pa CO CTOPOHBI PEryiiTOpa, 4YTO 3aCTaBI€T HEKOTOPHIC KPEIUTHBIC
OpraHU3alK CAMOCTOATENIBHO MTPEKPAIaTh CBOIO OAHKOBCKYIO JIESTEIbHOCTD;

—BBEJICHUE CAHKLIMOHHBIX MeEp, KOTOpbleé HE TIO3BOJIAIOT KOMMEpPYECKUM OaHKaM
KpCAUTOBATHCA B 3apy6e>1<HHx KPCAUTHBIX OPraHu3aluiax Ha Ooiee BBIT'OJHBIX YCJIOBHAX.
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Abstract. The reliability of the results of any forecast is dependent on the validity
of the selection of objects and the definition of its subject area. Suppose that in the total number
of objects of the forecast it makes sense to exclude the signatures of the industrial sector (industrial
objects) and non-industrial objects, which, despite the relation to the external environment, have
a specific impact on the position and formation of the industrial sector. To clarify the selection
of the objects and the subject of the forecast of socio—economic security of the industrial sector,
the following methodological approach is proposed. The forecast objects are oriented
by the location of the sources of industrial sector hazards — “internal environment — external
environment” — by the scheme of interelement connections in its structure and the importance
of communications outside the structure (to distinguish objects it is proposed to mark them
symbolically in accordance with the “industry objects” and “non-industry objects”). The subject
field of the forecast is formed by the qualitative and quantitative properties of the objects of study.
The task is to identify those objects from a large number of probable objects and their data that will
allow to identify negative phenomena and processes capable of implementation in the current
period (updated threats).

Annomayus. JIOCTOBEpHOCTh HWTOTOB JIIOOOTO TPOTHO3a HAXOAUTCA B 3aBUCHMOCTH
0T 000CHOBAaHHOCTH BBIOOpAa OOBEKTOB W OMpeeNeHusl ero mpeaMeTHoi obmactu. [Ipeamonoxum,
9TO B 00IIIEee KOJIMYECTBO OOBEKTOB IMPOTHO3a UMEET CMBICI BKIIFOYUTH CETMEHTHI TIPOMBIIIUICHHOTO
cekTtopa (OoTpaciieBble 0OBEKTHI) M BHEOTpPACIEBbIE OOBEKTHI, KOTOPHIE, HECMOTPS Ha OTHOIICHUE
K HApY)KHOH cpelle, OKa3bIBaIOT KOHKPETHOE BO3/CHCTBUE HA TMOJOXKEHHWE W CTaHOBJICHUE
MIPOMBIIIUIEHHOTO cekTopa. [[mst yrouHeHus BbIOOpa cocTaBa OOBEKTOB W TpeaMeTa MPOrHO3a
COITUATEHO—AKOHOMHYECKON 0e3omacHOCTH MIPOMBIIIIJICHHOTO CeKTOpa  TIpeyiaraercs
HIDKECJIe YOI METOANYECKUI TIOJTXOT. OOBEKTHI MPOTHO3a OPUEHTUPYIOTCS
IO MECTOTIOJIOKCHHIO MCTOYHHKOB OMACHOCTEW MPOMBIIICHHOTO CEKTOpa — «BHYTPEHHSS cpeja
— HapyXHas cpeJa» — IO CXeMe MEXDIJIEMEHTHBIX CBS3€il B €ro CTPYKTYpe U BaKHOCTH
KOMMYHHKAIMI 32 MpeneinaMu CTPYKTYpbl (A pa3audus 0ObEeKTOB MPEIaracTcsi CHMBOIUYECKU
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WX OTMETUTh B COOTBETCTBHUHU C TEM KaK «OTpaciieBble OOBEKTHI» M «BHEOTPACIEBBIC OOBEKTHI).
[IpenMeTHOE TONIE TIPOTHO3a (POPMUPYIOT KaUeCTBEHHBIE M KOJWYECTBEHHBIE CBOWMCTBA OOBEKTOB
UCCIIeIOBaHMS. 3a/1adqa CBOJUTCS K TOMY, TaObl U3 OOJIBIIOTO KOJIMYECTBA BEPOSITHBIX OOBEKTOB M MX
JAHHBIX BBIABHTH TE, KOTOpPBIC pa3peliaT BBIACIUTh OTPHUIATEIbHBIC SBICHHS W IPOIECCHI,
CIIOCOOHBIC K PEATU3AlUK B TEKYIEM MIEPHO/Ie (aKTyaTM3UPOBAHHBIC YTPO3bI).

Keywords: socio-economic security, government, society, enterprise, employee, threat,
security, interests, economics, analysis, system.

Kntouesvie cnosa: cOMMAIbHO-DKOHOMUYECKAsT 3allUIIICHHOCTh, TOCYIapCTBO, OOIIECTBO,
npeanpusTie, paboOTHUK, YIp03a, 3allIUIIEHHOCTh, MHTEPEChI, SKOHOMHKA, aHAJIU3, CUCTEMA.

The result of the forecast of socio—economic security is systematized information that is used
to assess the resistance of the industrial sector to threats and saving properties of its development,
taking into account the individuality of the emerging criteria of functioning. Based on this, the
object of the forecast is obliged to meet these requirements: recordability (quantitative certainty),
exposure to evolutionary changes under the influence of external (positive or negative) influence,
reactivity in relation to the overall dynamics of the industrial sector (variability in agreement with
the emerging direction of industrial dynamics).

In relation to industrial facilities, these requirements are largely met by the characteristics of
the industrial sector segments, which are in many positions as characteristics of the industrial sector
and characteristics of the production potential. Characteristics of the industrial sector constitute the
largest share of the subject area of the forecast and are designated as “main parameters”. In
particular, the characteristics of the industrial sector segments are considered to be quantitatively
measurable (the registration requirement), largely justified by changes in the external environment
(for example, a decrease or increase in effective demand linked to the income of the population),
which corresponds to the second requirement. This means that it makes sense to apply them to
determine the reactivity of the industrial sector structure to internal and external influences (the
third requirement). In turn, on the principle of feedback, the main characteristics affect the
processes occurring in the external environment. So, the subject field of the forecast of socio—
economic security is not limited to the characteristics of the segments of the industrial sector and
the production potential, but also includes the properties of non-industrial facilities, reflecting the
interaction of the industrial sector with the external environment.

Together with that, we must indicate that the selection of the data irresistible objects
associated with the task their correlation with parameters of the segments of the industrial sector
and productive capacity (the problem of establishing the type of dependence) and interpretations of
the results of the forecast (the problem of definable results). This can be explained as follows.
According to the properties of large systems, the complexity and uncertainty of the external
environment of the industrial sector as a system of greater order will exceed its structural
complexity. As a result, the mutual influence on the position and formation of sectoral and non-
sectoral objects is dependent on the interrelations of non-sectoral objects related to a more complex
system. In accordance with this, the difficulty in describing the mechanism of the impact of changes
in these non-industry objects on the characteristics of industry and unambiguous interpretation of
the consequences of this impact in relation to socio—economic security. For example, it is
impossible to assess the positive communication with the external environment for the segments of
the industrial sector, which by the symptom of interaction with the global aspect have all the
chances to be at the same time attributed to both export—oriented and import—dependent. To
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determine the subject area of the forecast of socio—economic security of the industrial sector, the
following method is proposed [1-2].

The task of the methodology is to specify the subject field of the socio—economic security
forecast and to solve the problem of the certainty of the interpretation of its results. The method is
based on the theoretical provisions on the destabilization of the industrial sector structure and the
criteria of its dynamic stability. Its implementation in the system of public administration will
provide an opportunity to qualify more important characteristics for the activation of transformation
processes in the structure of the industrial sector.

The technique is able to implement the presented algorithm.

1. Selection of characteristics included in the subject field.

The subject field of the socio—economic security forecast consists of the number of
characteristics of the industrial sector (main parameters), production capacity data and data of non-
industrial facilities. Non-industrial objects and their properties are selected on the basis of the
progressive structure of the industrial sector and the dynamic foreign economic work in the
segments of the industrial sector.

2. Requests for characteristics included in the subject field of the forecast.

The main characteristics play a stabilizing role in the functioning of the industrial sector. They
meet the financial and economic indicators of the sectors of the economy, which occupy the largest
share in the mass of industrial products. The choice of financial and economic characteristics is
formed in coordination with the indicators used in determining and assessing the degree of financial
and economic dependence. Stabilization resistance is confirmed by the indicators of production
capacity. The properties of the volume and structure of the production potential are formed on the
basis of quantitative characteristics of the size of the elements of its particular potentials. Properties
of non-industrial objects are dependent on the type of segment (external- or intra-oriented) and the
purpose of the products. The circumstances of selection are presented in Table 1.

Table 1.

CONDITIONS FOR THE SELECTION OF CHARACTERISTICS OF NON-INDUSTRIAL FACILITIES
IN THE CONTEXT OF INDUSTRIAL SECTOR SEGMENTS

The terms “power”

Segments of the industries in the Out-of-industry Characteristics of non-industrial
industrial sector composition of the facilities facilities
segment
Communicative Representing the main Suppliers of Reliability of partnership
(externally oriented) ~ commaodity groups in the  imported products; relations; financial solvency of
structure of export and Buyers of exported contractors; competitiveness of
import of industrial products the supplied products
products
Intra-oriented, including sub-segments:
Feasibility— Belonging to the “core” Innovative The technological structure of the
technological of progressive development economy of the States—leaders of
technological structure leaders innovative development; the

Composition of the “core”
emerging progressive
technological structure
Social Production of socially Suppliers of the Reliable partnerships
significant products product group
“critical import”

Source: elaboration of the author based on data [3-15].
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3. Estimation of the progressivity and adaptability of the structure of the industrial sector.

The progressiveness of the structure is marked by the fact that it has a large part of the sectors
of the economy belonging to the industry favorites in the global industrial development and
specialization of the state in the global division of labor. To assess the evolutionary stability, the
choice of economic sectors is based on the symptom of communication. The segments of the
industrial sector are divided into basic sectors: communicative (external) and intra-oriented. The
communication sector is dedicated to highlight a group of sectors of the economy that interact with
the global aspect of the outdoor environment. The intra-oriented sector demonstrates a group of
sectors of the economy that determine communication with the state aspect of the external
environment, as well as inter-sectoral interaction in the internal environment of the industrial sector.
Dynamic foreign economic work is specified by communications with the external environment
based on the structure of exports and imports of the leading commodity groups. To assess the
dynamics of foreign economic work (communication), it is proposed to rank groups of exported and
imported goods, emphasizing the dominant rule: the greater the share of the product in the structure
of exports or imports, the greater the rank (i). The rank number varies from 1 (highest) to n
(lowest). The designation of ranks by commodity groups and the circumstances of the assessment of
the communicativeness of economic sectors are given in Table 2.

Table 2.
CONDITIONS FOR ASSIGNING TO SECTORS OF THE ECONOMY THE ASSESSMENT
OF “HIGH COMMUNICATION”

Commodity group The notation (i-number of rank) Conditions of evaluation
“high communication”
Exported products to CIS countries Ei El; E2; E3;
Exported products to other countries Ci C1; C2; C3;
Imported products from CIS countries li 11; 12; 13;
Imported products from other countries Cli Cl1; CI2; CI3;

Source: elaboration of author.

Evaluation of “high communication” allows to note the sectors of the economy, the
functioning of which is largely determined by external causes, which in a negative scenario in the
first-place leads to a violation of stabilization stability (equilibrium).

4. Assessment of stabilization and evolutionary stability of the industrial sector structure. To
assess the sustainability of the industrial sector (i. e. the possibility of not aggravating the value of
characteristics with changes in the external environment), the characteristics of the sectors of the
economy that make up the intra-oriented sector are used. The role of this sector is to guarantee the
functioning of other sectors of the national economy (the national aspect of the external
environment) and to support inter-element interaction in the structure of the industrial sector.
Depending on the purpose of intra-oriented segments of the industrial sector in the financial and
economic system of the state and the structure of the industrial sector, it makes sense to note them
by the symptom of the financial and economic purpose of the product (“means of production” or
“consumer goods”, 1. e. the group of economic sectors “A” or “B”). Evaluation of the significance
of the characteristics of the sectors of the economy that form these sub-segments is carried out by
the size and dynamics of the modification of their ranks in the industrial sector structure. The
ranking is executed according to the rule: the greater the specific volume of production of the Sigma
in industrial production, the higher the rank (UI). The rank number (1) varies from 1 (highest) to n
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(lowest). The circumstances of estimating the significance of the segment in providing evolutionary
stability are given in Table 3.

Table 3.
CRITERIA CONDITIONS FOR ASSESSING STABILIZATION STABILITY

The value of the rank for the industries segment The trend in the Stabilization stability

Technical and technological Social rank level
Ul; U2; U3 unchanged high
Ul; U2; U3 reduction medium
U4; U5; U6 increase medium
U4; U5; U6 unchanged medium
U4; U5; U6 unchanged low
U4; U5; U6 reduction low
u7; U7 unchanged low

Source: elaboration of author.

5. The assessment of the evolutionary sustainability of the industrial sector is carried out
according to the following scale (Table 4).

Table 4.

SCALE OF ASSESSMENT OF SUSTAINABILITY OF THE INDUSTRIAL SECTOR

Subject area

Condition of stability

The result of the verification
conditions

Stabilization stability

Main parameters

The degree of economic dependence for
the dominant industrial sectors in the
structure of the industrial sector

With a minimum degree of
economic dependence, the
estimate is “stable”; with a high
degree, the estimate is “unstable”.

Evolutionary sustainability

Characteristics of
production capacity

Main characteristics of
non-industrial facilities

The ratio of sources of accumulation of
production capacity and possible types of
economic dependence in each specific
period of time according to the criteria:
“minimum economic dependence” and
“maximum value of production potential”.

Comparison of the technological structure
of the economy of the Republic of Belarus
and the leading countries of economic
development

Comparison of the sectoral composition of
the emerging “core” of the progressive
technological structure in the economy of
the Republic of Belarus and the countries—
leaders of economic development

If the ratio satisfies the condition,
the estimate is ““stable”. Otherwise
— “unstable”

If the technological structure of
the compared countries changes in
one direction, the assessment is
“stable”

If the industry composition is
basically the same — the
assessment is “stable”

Source: elaboration of the author based on data [16-27] (https://goo.gl/NyUaLM).

The lowest level of financial and economic dependence is manifested if there is no investment

and economic dependence in the dominant segment. In accordance with this, the limit level is fixed
in the presence of all types of financial and economic dependence.
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Abstract. The structural complexity of the industrial sector is noticeable in the presence
of a large number of interrelated, but not homogeneous components that potentially have all
the chances to be used as objects of the forecast. Based on the circumstances of the implementation
of socio—economic security — achieving the stability of the industrial sector — these objects makes
sense to classify, noting the symptoms of status properties: industrial facilities (industry) and non-
industrial (outdoor facilities that affect the position and formation of the industrial sector). Industry
the industrial sector shape the circuitry in the industrial sector are responsible for the quality of its
formation. At the same time, the position and formation of the component parts of the industrial
sector is largely dependent on the situational changes in the external environment. But the various
components of the industrial sector are not equally sensitive to external influences. In accordance
with this, external influences are also required to be “covered” by the monitoring of socio—
economic security and integrated into its facilities

Annomayus. CTPYKTypHas CIIOKHOCTb IIPOMBILUIEHHOTO CEKTOpa 3aMeTHAa B HAJIWYMU
OOJBIIOTO KOJIMYECTBA B3aUMOCBSI3aHHBIX, HO HE OJHOPOAHBIX COCTAaBISIOLIUX, KOTOPbIE
MOTEHLMAJIbHO MMEIOT BCE HIAHCHI OBITh MPUMEHEHBI B KauecTBe 00BEKTOB MporHoza. Mcxons us
OOCTOATENBCTB  pealM3alUd  COLMATbHO—SKOHOMUYECKOM  0€30MacHOCTH —  JIOCTHXKEHHE
CTaOMJIBHOCTH NPOMBIIUIEHHOTO CEKTOpa — JaHHbIE OOBEKTHl UMEET CMBICH KJIACCH(PHUIIUPOBATD,
OTMETUB 10 CUMIITOMaM CTaTyCHOTO CBOWCTBA: OTpacjeBble OOBEKTHI (0Tpaciy MPOMBIIIJIEHHOCTH)
U BHeoTpaciieBble (O0OBEKTHI HApY)KHOH cpenbl, KOTOpblE BO3JAEHCTBYIOT Ha IOJIOKEHUE U
CTaHOBJICHHE MPOMBIIIJIEHHOTO ceKTopa). OTpaciu MpPOMBIIIEHHOTO CEeKTopa (OpPMHUPYIOT
ANIEMEHTHYIO0 0a3y BCEro MPOMBIIIJICHHOTO CEKTOpa U 00YCIOBIMBAIOT Kaue€CTBO €ro CTAHOBJICHUS.
B 1O XK€ Bpewms, NOJIOKEHUWE U CTAHOBJICHUE COCTABHBIX YacTEW IPOMBIIUIEHHOIO CEKTOpa BO
MHOI'OM HaXOJIHTCSI B 3aBUCUMOCTH OT CUTYallMOHHBIX IEPEMEH HapyKHOM cpenbl. Ho paznnunsie
COCTABJISOIINE IPOMBIIIIEHHOTO CEKTOPA HE NWIEHTUYHO YYBCTBUTENbHBI K HAPYKHBIM BIUSHUSM.
B cooTBeTCTBUM € 3TUM HapyXHbIE BIHUSHUS TOXE O00sS3aHbI OBITh «OXBAau€HB» MOHHTOPHUHIOM
COILIMAJIbHO—IKOHOMHUYECKON 0€30IaCHOCTH U MHTETPHUPOBAHBI B COCTAB €r0 0OBEKTOB.

Keywords: socio-economic security, government, society, enterprise, employee, threat,
security, interests, economics, analysis, system.
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As established in the study, the socio—economic security of the industrial sector is guaranteed
if structural and dynamic stability is preserved in its development and change, and the coma of this
impact of internal and external hazards. In order to answer the question of how the industrial sector
is resistant to destructive influences, evolutionary and transformational changes at any time, it is
necessary to conduct periodic monitoring and study of its state (monitoring of socio—economic
security) [1, p.8; 2, p. 39; 3, p. 173; 4, p. 25].

The structural complexity of the industrial sector is noticeable in the presence of a large
number of interrelated, but not homogeneous components that potentially have all the chances to be
used as objects of the forecast. Based on the circumstances of the implementation of socio—
economic security — achieving the stability of the industrial sector — these objects makes sense to
classify, noting the symptoms of status properties: industrial facilities (industry) and non-industrial
(outdoor facilities that affect the position and formation of the industrial sector). Industry the
industrial sector shape the circuitry in the industrial sector are responsible for the quality of its
formation. At the same time, the position and formation of the component parts of the industrial
sector is largely dependent on the situational changes in the external environment. But the various
components of the industrial sector are not equally sensitive to external influences. According to
this external influence must also be “covered” monitoring socio—economic security and integrated
part of its objects [5, p. 12; 6, p. 109].

Non-industrial objects are represented by processes that are implemented in the environment
of the industrial sector and relate to certain components of the industrial sector on the basis of direct
and backward linkages, and in many cases mediate their functioning. Taking into account these
individuals, the likely composition of the non-sectoral objects of the forecast is determined by the
processes of the environment of the industrial sector (Table 1).

The table is based on the processes that directly affect the position and formation of the
constituent parts of the industrial sector, but their impact is diverse. As demonstrated by the
analysis, these processes can both cause danger to the industrial sector, and be a specific stabilizing
and maintaining its steady state moment in positive variants. For example, the modification of the
sectoral structure or implementation of targeted measures of state aid to the industrial sector has the
ability to cause negative trends for the socio—economic security of the industrial sector, if the
proportionality in the development of economic sectors is violated and as a result there will be a
lack of resources. As a consequence of this certain period of time, it is important to prove not only
the important for socio—economic security non-industrial objects, but also the subject segment,
which will provide an opportunity to correctly interpret the information.

In General, the forecast of socio—economic security of the industrial sector is determined by
the emerging environment, the formation of which provides a basis for negative or positive
assessments. However, as the spent material demonstrates, there are certain patterns of situational
changes in the external environment, which provide an opportunity to more clearly note the subject
segment of the forecast of socio—economic security of the industrial sector. Among the more
important laws of modification of the external environment are: the change of sources of financial
development of the state and the limitation of industrial growth.

The revealed results make it possible to determine that the change of the stage of competitive
growth leads to the transformation of both the properties of the development of the components of
the industrial sector and the data of non-industrial objects of the forecast of socio—economic
security. In particular, changes: cheaper in a certain period of time resource (factor) and the tension
of its demand by the industrial sector; the structure of the formed production capacity.
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Table 1.
NON-INDUSTRIAL OBJECTS OF MONITORING OF SOCIAL
AND ECONOMIC SECURITY OF THE INDUSTRIAL SECTOR *
Ownership of the monitoring object Irresistible object monitoring
Outdoor environment
Country aspect Industrial cycle;

stages of competitive growth of the state;
the structure of technological orders
Global aspect The global trend of industrial development;
activities of transnational entities
Internal environment
The transformation of the sectoral structure of the
industrial sector;
implementation of targeted measures of state support
for the industrial sector;
realization of personalized economic interests

Note* Economic and organizational processes that determine the possibility of threats to the industrial sector
are referred to the non-sectoral objects of monitoring the socio—economic security of the industrial sector.
Source: elaboration of author.

This can be explained by the fact that the involvement in the economic turnover of the
resource of an innovative property is justified by the probability of using the provided resource. For
example, the size of the existing production capacities, the level of advanced manufacturing
technologies, the ability to attract the appropriate staff and ensuring its interests by using the
respective values of the wage and extra benefits [7-8]. Any stage of competitive recovery is
guaranteed not only by the predominant resource, but also by the specific configuration of other
resources and sources, which affects the duration of similar stages at different periods of time and
the structure of production capacity. Means, including in case Santen size of the dominant resource
is quite difficult to predict the duration of the stage. As a result, it is proposed to include in the
subject of the forecast of socio—economic security of the industrial sector for a certain period of
time the characteristics of the constituent elements of the industrial sector, taking into account the
development of the further stage of competitive growth. Stage change and other important
situational configurations that are natural (for example, industrial cycles), ask for revision and
adjustment of the composition of non-sectoral objects of socio—economic security forecast for any
change. The execution of the given circumstances imply the system security forecast and
instrumental support. Based on this, in the forecast can be noted such organizational periods
(Table 2).

The effectiveness of the forecast of socio—economic security of the industrial sector is largely
dependent on how its tools correspond to the content and objectives of the stages presented in the
table. In particular, at the preliminary stage, the introduction of such a tool as segmentation of the
components of the industrial sector by the symptom of interaction with the internal and external
environment, will allow the main objects of the forecast (industries) to put in the ratio the processes
generated by the environment of the industrial sector and situational qualify the nature of the impact
on its structure (threat or positive factor). The classification of parametric data and their preparatory
generalization are carried out at the measuring boundary. It is expected that the negative impact on
certain elements of the industrial sector aggravates or does not change the meaning of their
characteristics, which reduces the effectiveness of the industrial sector as a whole. It follows that 1
of the leading tasks of the forecast of socio—economic security at this turn is to observe the
characteristics of the functioning of the industrial sector, which indicate the degree of stability of its
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structure in the implementation of the dangers, and to introduce a basis for the deterioration or
immutability of the parameter, i. e. to prove the presence of danger or its unavailability.

Table 2.

THE MAIN PERIODS OF THE FORECAST OF SOCIAL AND ECONOMIC SECURITY
OF THE INDUSTRIAL SECTOR AND THEIR CONTENT

Forecast period

The content of the forecast periods

Forecast tools

Preparatory

Measuring

Situational assessment of the internal and
external environment of the industrial
sector based on the characteristics of non-
industrial objects of the forecast; the choice
of the main objects of the forecast and the
formation of its subject area; the formation
of an information base for parametric
observations that make up the subject of
the forecast

Registration  of current values of
parameters of the main objects and
characteristics of non-industrial objects

Segmentation of the industrial sector on
the basis of interaction of its branches
with  the external and internal
environment; identification of the stage
of competitive growth of the state;
correlation of the emerging industry
proportions and practices of industrial

policy

Documenting results in a parametric
forecast map;
differentiation of level measurements

and identification of the current level of
socio—economic security of the industrial
sector

Determination of the level of socio—
economic security of the industrial
sector; the formation of “parametric map
forecast of socio—economic security”
and “threat map of the industrial sector”

(parametric data); level measurements of
socio—economic security

Final Systematization of results of the forecast

Source: elaboration of author.

More necessary and difficult in the forecast of socio—economic security is considered to be its
final period, because its result is considered to be a description of the updated in the current period
of industrial sector hazards. As established in the study, the problem is that the danger is not
homogeneous for the nature, scale, effects, sources, etc. In consequence of this when they register it
1s necessary to identify, divided by origin into subjective and objective. This is necessary in order to
symbolically consolidate the specific state of the industrial sector, which would have the
opportunity to show the presence and specificity of the danger, and even to detect and identify the
type of financial and economic dependence.

Moreover, it is important to note the dangers of situational nature (situational threats), which,
unlike objective dangers, are local in nature and have all chances to influence only certain sections
of the industrial sector, worsening the characteristics of their functioning. To identify the situational
hazards of the forecast tools, it makes sense to note the characteristics of the segments of the
industrial sector, the indicators of which are largely dependent on incentives (subsidies, preferences,
various benefits and other forms of economic support). This requirement is met by the
characteristics of competitiveness, financial and economic results and production volumes, the
motivation of the labor collective in the final results of labor. In case the individual segments will
realize functional foreign economic activity, to an array of observable characteristics have to be
related characteristics that reflect the export and import operations. Subjective risks caused by the
imbalance of inter-subject financial interests, affect the characteristics of the sectors of the
economy, usually indirectly through the system of market regulation of financial processes. The
negative impact of the imbalance of inter-subject financial interests is characterized by violations in
the proportionality of the formation of segments of the industrial sector.
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Based on the results of the study, the following methodological approach to the
implementation of the forecast of socio—economic security of the industrial sector, based on the
division of objects, subject area and the results of the forecast (Figure). The logic of the forecast, as
it was noted, justified by its stages and the sequence of analysis of the above circumstances of
socio—economic security of the industrial sector. Based on this, the main provision of the proposed
methodological approach to the forecast is considered to be its “horizon”, which is understood as a
dynamic series of fixing the values of the characteristics and data of the observed objects. The
interpretation of the noted values of the characteristics of the industrial sector can be implemented
taking into account the impact of industrial recovery constraints.

Forecast of socio-cconomic secunty of the industrial sector
1

Object L}—) Subject area > Result
l
Industry the o v
industrial sector Characteristic
> (industry objects) Level of socio-cconomic
e 2 ; tabilization | security of the industrial secto
| Functioning of the industrial Stabnlastio i dirhigiod
sl Our-of-mdusiry i Evolutionary
facilities ; - o
L) Productive capacity Characteristics Patametric map of socio-
Protection = “|  economic security forecast
prioritics
B regarding the i 7 S et enn ‘1'
stage of -industey objects rotection priorities in relation to the stage - -
competitive features of the competitive growth of the state 5 Threat map of the industrial
E sector
growth of the state

Figure. General scheme of the forecast of socio—economic security of the industrial sector Source:
elaboration of author.

The essence of this problem is that the performance characteristics of the industrial sector at a
certain period of time is determined by the composition and structure of sources that provide
industrial growth, which cannot be regarded positively or negatively. Compilation of these sources
is formed on the basis of available resources for use, covering those that are considered the result of
scientific and technological progress (innovative). Since the sources of industrial growth are limited
by the size (quantity) and qualitative composition of the resources that create them, the indicators of
the characteristics of the industrial sector functioning, giving the idea of development in safety, are
specified at a level determined by similar limits. This means that the quantitative and qualitative
description of the boundaries (range) of socio—economic security, due to the limitations of industrial
growth, will give the results of the forecast certainty in relation to the stages of the financial and
economic recovery of the state and objectively assess the degree of socio—economic security of the
industrial sector.
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Annomayus. IlpenmeroM paOoThl SIBISIOTCS CUCTEMHBIN MOAXOA M MareMaTHYECKHE METOIbI
B TIPOLIECCE MPOTUBOACUCTBHS KOPPYIIIHH; 00BEKTOM pabOThI BRICTYIIAET KOPPYIIIHS; LIEIbI0 PabOTHI
SBJISIETCS TIOBBILIEHUE 3()(EKTUBHOCTH MPOTUBOACHCTBUS KOPPYIIMU MyTeM Pa3BUTHS CHCTEMHOTO
[OAX0Ja B  KOPPYHLMOJOTMH M  AKTMBHOIO KCIOJb30BaHMS  MAaTeMard4ecKuX METOIOB;
JUISL TOCTYDKEHHS TOCTABJICHHOM LeJIM pellaroTcs CIEAYIOIUe 3aJadd: HCCIeqyeTcs COCTOSHHE
METO/I0JIOTHYECKOr0 00ECIeUeHusl MPOTUBOACHCTBUS KOPPYIILUH; Pa3BUBAIOTCS METOIOJOTUYECKHE
MOJIOKEHUsT OOIIEH TEOpHH TMPOTHBOJACUCTBHSA KOPPYNIMH (KOPPYIIUOJIOTUN); (opmupyercs u
UCCIeyeTcs CTPYKTypa METOJOB MareMaTHuecKoro MOJEIMpPOBAaHUS yliepda OT KOppyILuy,
3(Q(PEKTUBHOCTH MOJUTUKA U METOJOB NPOTHBOACHCTBHS KOPPYILUH, NPOBEIEH aHAIU3 BIUSHUSA
KOppPYINLUU Ha MaKpPOSKOHOMUYECKOM M MHKPOIKOHOMHUYECKOM YpPOBHE, JJISi PELUCHMs 337a4u
KOJIMYECTBEHHOW OLIEHKM BIMSHUSA KOPPYIIMM aJallTUPOBAaHA M3BECTHAs MOJENb «U3AEPKKU—
00beM—T1puObLUTL (C—V—P)», 4T0 NO3BONNUIIO MaTEMAaTHYECKUMHU METO/IaMH JI0Ka3aTh CYIIECTBOBAHUE
HETaTUBHOTO BIIMSHHS KOPPYIIHMH HA CTPYKTYpY SKOHOMHKH W (DPMHAHCOBBIX TOTOKOB, Pa3BUTHE
HKOHOMUKH, MPEANPUHUMATEIBCKYIO aKTUBHOCTh U KOHKYPEHTOCIIOCOOHOCTh TOCYAapCTBa, OMMCAHbI
0a30Bble TIOJIOKEHUS U OOOCHOBaHa HEOOXOIUMOCTb JAJbHEHMIEro pa3BUTUS KYJIBTYpOJIOTUU
MIPOTUBOIEHCTBHSI KOPPYTLIHH.

Abstract. The subject of the work is a systematic approach and mathematical methods
in the process of combating corruption; the object of the work is corruption; the aim of the work is
to increase the effectiveness of combating corruption through the development of a systematic
approach in corruption and the active use of mathematical methods; to achieve this goal, the following
tasks are solved: the state of methodological support for combating corruption; methodological
provisions of the General theory of combating corruption (corruption); the structure of methods
of mathematical modeling of damage from corruption, the efficiency of policies and methods
of combating corruption is formed and investigated, the analysis of the impact of corruption
on the macroeconomic and microeconomic level is carried out, to solve the problem of quantitative
assessment of the impact of corruption, the known model “costs—volume—profit (C—V—P)”, which
allowed mathematical methods to prove the existence of the negative impact of corruption
on the structure of the economy and financial flows, economic development, business activity and
competitiveness of the state, described the basic provisions and the need for further development
of cultural studies of combating corruption.
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MEpOIpUATHSI, MareMaThka, 3(P(EeKTUBHOCTb, CTPYKTypa, CIpPOC, MOJAENb, H3AEPKKH, 00beM
MIPOU3BOJICTBA, MPUOBLIb, KOHKYPEHIIUS, KYJABTYPOJIOTHSL.

Keywords: corruption, counteraction, theory, system, approach, policy, measures, mathematics,
efficiency, structure, demand, model, costs, volume of production, profit, competition, cultural
studies.

AKTYyanbHOCTh CTaThM ompenensercs tem, 4ro B 2018 roay coumanbHO—KOHOMHYECKAs
CHUTyalus B TJ00aJbHOM M HAIMOHAIBHOM MacHITa0ax OCTaeTCs CIOXKHOW, MPOA0IDKACTCS
r00aNbHBIA  KPU3UC, TpPU OSTOM YPOBEHb KOPPYNIHMHM B Pa3IUYHBIX cdepax, BKIIOYAS
MEXIYHApOJAHbIE OTHOILIEHUSI OCTAETCS BBICOKHM.

B 2018 romy xoppymiiys BOCIPUHUMAETCS KaK OJHA M3 MPUYHMH II00ATBHOTO CHCTEMHOTO
kpusuca. [lostomy Ha QoHE T71006aTFHOTO KpHU3KCA U PEIISHUS 3a7a49 BBIX0/a U3 3TOTO II100aIEHOTO
KpHu3uca 000CTPUIIOCH BHUMAaHHE K MpoOieMaM MPOTUBOACHCTBHS Koppyniuu. OJHAKO, JOCTHYb
pemuTenbHoro mepenoMa B cdepe MPOTHBOACUCTBUS KOPPYIIUU IOKa HE MOJYy4YWIOCh U
KOPPYIILIHS OCTAaeTCA OJHON U3 KIIOYEBBIX YIpo3 OE30MaCHOCTH U CYBEPEHUTETY Halllel CTpaHBbI.

I'unore30ii HacTosled cTaTh SABJIAETCA MPEANOJIOKEHUE O TOM, 4YTO JUIsl MOBBILICHUS
3G GEKTUBHOCTH TMPOTHBOACHCTBHS KOPPYIIIMH TaKO€ MPOTHUBOJEHCTBHE TOHKHO OBITH OCHOBAHO
Ha CHCTEMHOM TMOJXofe, oOuieil Teopuu MPOTUBOACHCTBUS KOPPYHIUHU (KOPPYMHIHOJIOTHH) U
aKTUBHO HCIIOJIb30BaTh MaTEMAaTHUECKHE METOJbl B KOPPYMIMOJOTHH JUIS aHanu3a yiepoa oT
KOPPYILMHU U OLIEHKH 3(PPEKTUBHOCTU IPEIaraéMblX aHTUKOPPYILIMOHHBIX MEP.

Lenbto paboOTHI sBIIETCS MOBBIIICHNE 3()(HEKTUBHOCTH MPOTHBOJACHCTBUS KOPPYIIHU ITyTeM
pa3BuTHg OO0IIEW TEOpUHM MPOTUBOJACHCTBUS KOPPYNUMHU (KOPPYHIMOIOTHH), (OPMUPOBAHUS
CHUCTEMHOT'0 TOJX0J]a B KOPPYMHIIMOJIOTHU M aKTUBHOTO MCIOJIb30BAaHUSI MAaTEMaTUYECKUX METOJIOB
¥ MOJIEJICH /7Sl OIICHKH yIepOa OT KOppYyNuuu U pa3paboTk 3(PEeKTUBHON aHTUKOPPYIIIIHOHHON
MOJINTUKU.

JInst noCTHKEHUs TOCTaBICHHOM LIETM PEIIatOTCs CIEeYIOUIUE 3aa4u:

—KOpPYILHUS UCCIAEAYETCS KaK HICTOYHUK U OJHA U3 IPUYHUH KPU3HUCA;

—HUCCIIEIyeTCsl COCTOSTHUE METO/I0JI0MMYECKOro 00ecnedyeHrs MPOTUBOACHCTBUS KOPPYILIHH;

—pa3BUBAIOTCA METOAOJIOTHYECKHE TIOJI0KEHNUS 001Iel TeOprn MPOTUBOAEHCTBUS KOPPYILIUU
(KOppyTLHUOIOTHH);

—pa3BUBAIOTCA  METOAOJOTMYECKHE IIOJOKEHUS CHCTEMHOr0 IIOJAXO0Ja B  BOIPOCAX
MIPOTHUBOACHCTBHS KOPPYIIIIHH;

—Huccleqyercss W pasBuBaercd (¢uiocopus, KyJabTypa M ICHUXOJOTHUS CHCTEMHOTO
MPOTUBOACHCTBUS KOPPYIIIHH;

—popMHpyeTcsi M HCCIeNyeTcsl CTPYKTypa MeETOJOB MaTeMaTHYECKOTO MOJETUPOBAHMS
yiep6a oT Koppynuuu, 3p(GEeKTUBHOCTH NOJUTHKU U METO/I0B IPOTUBOAEUCTBUS KOPPYIILIUH.

OO0beKTOM pabOTHI BBICTYNAET KOPPYILIHMSL.

[Ipenmerom paOoTHI SBISAIOTCS CHUCTEMHBIM MMOAXOJ M MaTeMaTHYeCKHEe MeETOJbl B
IIPOTUBOACUCTBUN KOPPYILIHH.

[lon cUCTEeMHBIM MOAXOJOB B MPOTUBOAECUCTBUU KOPPYIIUHU YCIOBUMCS IOHUMATh: BO-
MEePBbIX, HM3YYCHHE CaMOil KOPPYIIIMM BO MHOTOOOpa3WU €€ TMPOSBICHUA U TEXHOJOTUN
OCYILECTBIICHHS; BO-BTOPBIX, HCCIeA0BaHNE dS()(YEKTUBHOCTH TOJIMTUKA MPOTHBOJCHCTBUS
KOPPYIIIMH ¥ BKIIOYCHHBIX B HEE OTJEIBHBIX MEPOTIPUSATUI B UX CUCTEMHOH CBS3H C MX BIUSHUEM
Ha TMpecedyeHHue BCEX BUIOB COLMATIBLHOW M SKOHOMMYECKON KOPPYNIMH W BIUSHUEM 3THUX
MEpPOIPUATHH Ha YCKOPEHHE TEMIIOB COLHUaIbHO—IKOHOMUYECKOTO pa3BUTUS TOCYIapcTBa,
OusHeca, OOIIECTBA; B-TPETbUX, HCCIEIOBaHHE BIUSHUS BceX (OPM KOPPYHIUH U TOJUTHKH
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IPOTUBOJECHCTBUS KOPPYNLUMHM HA TEONOIMTUYECKYI0 KOHKYPEHTOCIIOCOOHOCTh TOCYyJapCTBa,
OmsHeca, 00IIEeCTBA.

HcTouHrKOM T7I00aNbHOTO CHCTEMHOTO KpHU3HCa SBISIETCS KPUTHYECKOE YBEIMYCHHE
IUCIIPONIOPIMM B MEXaHU3ME€ U, Kak CleACTBUE, (UHAHCOBBIX pE3yJbTaTax (HUHAHCOBO—
XO3SIHCTBEHHOHN N1E€ATEIBHOCTH HOPUIMUECKUX W (u3nmdeckux Jmi. Jlucrnponopruu, sBISIOIINAECS
HUCTOYHUKOM KpH3HUca, (OpMUPYIOTCS B pe3ylbTaTe HAPYUICHUS CIPABEUIMBOCTU IyTEM
KOPPYNLIMOHHOIO BO3JEMCTBHS Ha COLMAIBbHO—IKOHOMMYECKHUH MexaHu3M pa3Burtusa. Cosnasas
JUCIIPONIOPIMM B MEXAaHU3ME COLMAJIbHO—3KOHOMUYECKOIO pPa3BUTHs, IIUPOKO IOHUMaemas
KOppYILMsS CTaHOBUTCS M TIJIaBHBIM IIPEMSATCTBUEM CBOEBPEMEHHOI'O YCTPaHEHUs OSTHX
JUCHponopuuii. B mmMpoxkoM NOHMMaHUM K KOPPYILMOHHBIM IIOBEJACHUECKHM aKTaM MOXHO
OTHECTH: TOJYYEHHE B3SITOK 3a IPUHATUE PEIICHUM, BBITOJHBIX B3ATKOJATENSIM, HO HapyIIAIOIUX
CIPaBEJIMBOCTh U OOLIECTBEHHBIH MHTEPEC; IOJIyYEHHE U COKPBITHE OT HaJIOr000J0KEHUS
J0XOJIOB IOJYYEHHBIX HE3aKOHHBIM IyTeM (OTMBIBaHHE JOXOJAOB); KaJpPOBYIO IOJUTHKY
HA3HAYEHUS ONPE/ICICHHBIX JIUI C LENbI0 00ECTIeYeHUS MPUHATHS UMH KOPPYIIIMOHHBIX PELICHUI
B MHTEpecax JMI OKa3blBalOIIMX KM IPOTEKLMIO; PA3PELICHUE JIOJDKHOCTHBIM JIMIIOM
IPUHUMAIOIIUM pPELICHUE CUTYallM KOH(IMKTAa MHTEPECOB B CBOK IOJb3Yy MM MOJb3Yy JIUI]
OKa3bIBAIOLIUX €My MPOTEKLHUIO; JIECTh U MOAXAIUMCTBO [0 OTHOLICHUIO K PYKOBOJSIIUM JIMIIaM B
MHTEpECaX MCKAKCHUS MHPOPMAIIMOHHOW KapTUHBI IEHCTBUTEIBHOCTH C LENBI0 HE3aCITyKEHHOTO,
OOMaHHBIM TyTEM 3aHATUS Oojiee BBICOKMX JOJDKHOCTEH B ammapare TOCYIapCTBEHHOTO
ynpaBiieHUs; (aBOPUTU3M B HMHTEpecax HEOOOCHOBAHHOI'O JEJIOBBIMM KauyeCTBaMU JIMYHOTO
npoABWXKeHust U japyroe. Hampumep, k (aBopuTU3My MOXXHO OTHECTH M 3aBElOMOE JEJICHHE
YUEHHBIX 3aHUMAIOIIUXCS IPOTUBOJCHCTBUEM KOPPYHIMM Ha CBOMX W UYYXHX, BCSYECKOE
IIPOJBUKEHUE SKOOBI «CBOMX» M BCAYECKOE MPENATCTBOBAHUE JEATEIBHOCTU U NPOJABHIKEHUIO
AKOOBI «uyxkux». [Ipy 3TOM 4acTo AejaeHrne Ha «CBOUX» U «UYXKHX» 4aCTO UMEET JIOKHYIO OCHOBY
(HampuMep, JecThb, NOJXATUMCTBO) U, YAaCTO, IO PE3YyJIbTATy U PE3yJbTaTy pealbHOM 1eATeIbHOCTH
U ee MOCIIeICTBUSAM OKa3bIBaeTCs TIy0oKo ommOouHbM. OTHOCSIIEECs K paBopuTU3MY (Kak Gopme
COLIMAJIbHOW KOPpYINLMU) JEJIEHUE Ha SKOObl «CBOUX» M «UYXKHX» MOXKET HapyulaTh
CNPaBEIJIMBOCTh OIIEHKM HAYYHBIX JIOCTHKEHHUN M JI€JOBBIX KauecTB YUEHHBIX (CIIELUAUCTOB)
NPUBOAMT K JETPAJALMU HAyKH U YIPABICHUS B LEJIOM U Pa3BUTUIO Ha 3TOM OCHOBE COLMATIBHO—
SKOHOMMYECKOTO KpHU3Hca.

Opnolt 3 GopM colMaTbHOM KOPPYHIMH B HAyKE MOKHO CUMTaTh MTHOPHUPOBAHHE PabOT
YYCHHBIX HE OTHOCHMBIX K «CBOMM» MPHU MOJrOTOBKE IMYOJUKAIMM, YTO JefaeT 3T MyOJIMKaluu
HAay4yHO HEJOCTOBEPHBIMM M, OJHOBPEMEHHO, HCKYCCTBEHHO 3aHMKAET HWHACKC LUTUPOBAHUSA
(Hampumep, MHAEKC XUpIla) YYEHHOIO MPUYHUCIEHHOTO K «Uy)XUM». Takod KOppYHNIMOHHBIN
MIO/IX0JT HAHOCUT OOJIBILION Bpe]] HayKe: MOBBIIIAET BEPOSTHOCTh HEAOCTOBEPHOCTH HCCIIEIOBAHUS
U CO3JaeT PUCK yIIepOa OT MPaKTHUYECKOro MPUMEHEHHS TAKOTO «HAYUYHOTO pe3yJbTaTay; HCKaXaeT
HayKOMETpPHUYECKHE, a TOUHee OMOIMOMETPHUUECKUE OLEHKHU JIEATEIbHOCTH YYEHHBIX; pa3pyliaer
MOpaJIbHBIE YCTOM HAYYHOTO COOOIIECTBa; MOAPHIBAET JOBEPHUE TOCyAapcTBa, On3Heca, 001ecTa K
HayKke Kak (popMe JAesITeNbHOCTH U Ap.

K TakuMm ke HeraTMBHBIM pe3yJbTaTaM JUlsl HAyKd U OOIIECTBAa MPUBOJAT TaKUe MPAKTUKU
Kak M30paHHe MO KOHKYPCY TOJBKO «CBOMX», MYOJIMKALMU B OINpPENENIEHHBIX JKypHalaX TOJBKO
«CBOUX» aBTOPOB U JIPYToe.

Bpennoe niist rocynapcTBa, Ou3Heca, 00IIecTBa BIMSHUE KOPPYILHUN B HAyKe 3aKJII0YaeTcs B
TOM, 4YTO UCKAKEHUE OLICHKU HAyYHOH 3HAYMMOCTHU PE3YJIbTaTOB YUEHHBIX MPUBOAUT K CHUIKEHUIO
3G EKTUBHOCTH HAyKM KaK MCTOYHHMKA MOCTUHAYCTPHAJIBHOTO Pa3BUTHUS, (PUHAHCOBBIE PECYpCHI,
BbI/IETISIEMbIE HAa Pa3BUTHE HAYKU U MHHOBAIUHN HE «OIJIOJOTBOPSIOTCSA» HAyYHBIMU PE3yJIbTaTaMu,
CHIDKAETCSl 3HAU€HUE MHHOBALIMOHHOTO JIEHEKHOI'0 MYJbTUIUIMKATOpPa B IKOHOMHUKE, YXYALLAETCs
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KOHKYpPEHTHAsl  MO3WIMsSI  KOPIOpAIMid, TOCYIapcTBO MOMKET IOCTENEHHO  YTpauuBaTh
TCOMNOJIUTUYCCKYI0 KOHKYPEHTOCITOCOOHOCTb.

JI711 CHCTEMHOTO MPOTUBOICHCTBHS KOPPYIIIUHU B chepe HayKH MOXKET ObITh PEKOMEHI0BAHO
pa3BUBaTh HAYKOMETPUYECKHUE U3MEPEHHS HayYHBIX PE3yJIbTaTOB KaK OT/ACIBHBIX YYCHHBIX, TaK U
KOJUICKTHBOB, PACHIMPUTH pabOThl MO OOHAPYKECHHIO, IUIarMara, aKTHBH3HPOBATH y4acTHE
Ipa)IaHCKOT'0 OOIIECTBa U IPYTOE.

Bce 310 cBUETENBCTBYET O MHOTOOOpa3WU M TMOSBICHHHM BCE HOBBIX ()OPM M TEXHOJIOTHIA
KOPPYIIIMH B YCJIOBUSX TJIOOAIBHOTO KPU3UCA, YCIOKHEHUS COIMAIbHOW >KWU3HHU, (PUHAHCOBO—
XO3SICTBEHHON JIESTETbHOCTH, TOBBIMICHUSI OTHOCHTEIBHON IIEHHOCTH WHTEIUICKTYaJbHBIX M
WHGOPMAIIMOHHBIX PECYpPCOB U T. II.

N 510 eme pa3 MOATBEpXkAAaeT HEOOXOMMMOCTh CHCTEMHOIO IIOJXO0Ja B BOIMPOCAX
MPOTHBOJICHCTBUS KOPPYIIIIHH.

dunocodueld CUCTEMHOTO NTPOTHBOACUCTBUS KOPPYIIMK HA30BEeM MYIpPbIA B3TJSA Ha
rapMOHUYHOEC OOBCIUHCHHUE B CIMHOEC II€JI0C Pa3IMYHBIX METOJIOB, MHCTPYMEHTOB B IOJHTHUKY
CHCTEMHOI'O NMPOTUBOJCHCTBUS KOPPYIIIUK B MHTEPECaX YCKOPCHHS COIMATbHO—3KOHOMHUYECKOTO
pa3BUTHs, TIOBBIIICHUS T'COMOJUTHYECKOW KOHKYPEHTOCIIOCOOHOCTH TOCYAapCTBa, OW3Heca,
oO1iecTBa.

Wneosorueit CHCTEMHOTO MPOTUBOICHCTBHSI KOPPYIILIMHA MOYKHO Ha3BaTh:

—TJIaBHYIO HJCI0 CHCTEMHOIO OOBEIAMHEHHS Pa3IUYHbIX (OPM W MEp NPOTHBOACHCTBUS
KOPPYTIITHH;

—pacnpezielicHHe BiacTd (B TOM YHUCIIE MEXKIY IOCyJapCTBOM, OM3HECOM M OOIECTBOM) B
cucreMe (OPMHUPOBAHUH M PCaTH3aAlMK IMOJUTHKH IMPOTHBOJACHCTBUS KOPPYIIMKA B HHTEpPECax
MOBBIIICHUS T€OMOJUTHUSCKON KOHKYPEHTOCITOCOOHOCTH TOCYapCcTBa, OM3Heca, 00IIeCTBa.

[TonUTUKON CHCTEMHOTO MPOTHUBOJAEHCTBUS KOPPYMIIIMH YCIOBUMCS HA3bIBaTh FAPMOHUYHOE
Oo0BEIMHEHNE B CIMHYI0 CHCTEMY MEPOIPHUSATHH, HANPABJICHHBIX HAa IMPECCUYCHUE KOPPYIIIUU B
EJISIX TTOBBIIICHUS TEOTOIMTHIECKON KOHKYPEHTOCTIOCOOHOCTH TOCYapCcTBa, OM3Heca, 00IIecTBa.
[Ipy »TOM CHCTEeMOW NPOTHBOJAC