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OU3NKO-MATEMATUYHECKUE HAYKU

NaBpuHeHko A.B. [Lavrinenko A.V.]

METO[ NPEOBPA3OBAHUA KOOA CUCTEMbI OCTATO4YHbLIX KITACCOB B
NO3ULNOHHbLIA C KOPPEKUMEN OLWUMBOK HA OCHOBE UCKYCCTBEH-
HbIX HEUPOHHbIX CETEW

Method of conversion from residue number system to positional with er-

ror correctness based on artificial neural networks

Kak npeanoxeHHbln MeTOA NpeacTaBreHns dncern, obecneynsarowmMi nyvine Hagex-
HOCTHbIE XapaKTEPUCTUKM, CUCTEMA OCTaATOYHbIX KMacCoB LUMPOKO MPUMEHSIETCS Ans
CMHTE3a OTKa30yCTOMYMBbLIX MOLYNAPHbIX HernpokomnbioTepoB. OgHako, Bbicokas ad-
(PEKTUBHOCTb BbIYUCIIEHNSA HEMOAYIbHbBIX Onepaumin, ABASIOWMXCA KITYEBbIMU KOMMNO-
HEHTaMN CUCTEMbI OCTATOYHbIX KNaccoB, BCE €lle He OOCTUrHyTa ms-3a Heobxogmmo-
CTU MCMNOMb30BaHNSA JOPOrOCTOSALLMX M CITOXHbBIX ONEepaTopoB, KOTopble TPebytoT 6orb-
LLIOrO KONMMYECTBA BbIYUCIIUTENBHbIX PECYPCOB M MHOMO BPEMEHM Ha BbINOMHEHue. B
aTon paboTe paccMmoTpeHbl BeCcbMa 3¢ deKTUBHbIE 0O6paTHO-KOHBEPTUPYEMBbIE NPEO06-
pasoBaTenu Koga CUCTEMbl OCTaTOYHbLIX KNacCOB HAa OCHOBE WCKYCCTBEHHbLIX HEWPOH-
HbIX CeTen C pacluMpeHMeM KOAOBOro CroBa MO KOHTPOJSIbHbIM OCHOBaHUAM M30bITOY-
HOW CMCTEMbl OCTaTOYHbIX KraccoB, obecneuvnBatowme onpeneneHme, MecToHaxoxae-
HME N KOPPEKLUUIO ONMBOK B MOAYNAPHBIX KOHCTPYKUMSIX, YTO NO3BOMWIIO 3aMEHUTb A0-
pOrocTosiLuMe onepauun, Takme Kak onepaumy BblMUCIEHUS NPOEKUMA NPU UCMOMb30-
BaHUM 0000LLEHHOW NO3ULIMOHHOW CUCTEMbBI CHUCIEHUS

KntoueBble cnoBa: Cuctema OCTaTOuYHbIX KIaccoB, KMTanckaa TeopemMa ob ocraTkax,
0606LLEeHHasn NO3NLNOHHAA CMCTEMA CYMUCIIEHUS, OTKA30yCTONYNBOCTb, MCKYCCTBEHHbIE
HEeMpPOHHbIE CETU, CUHAPOM OLUNOKN.

Residue number system (RNS) is widely used for failure-tolerant modular neurocom-
puters development as a method of number representation that allows better reliability.
However, high performance of non-modular operations that are key components of
RNS has not been achieved yet because of the necessity to use complex operators that
are time- and resource-consuming. This work researches effective reverse converters
of RNS based on artificial neural networks with code expansion with bases of redundant
RNS that allows detection and error correctness in modular systems what allows to
substitute resource-consuming operations such as calculating projections for mixed ra-
dix conversion.

Key words: Residue number system, Chinese remainder theorem, mixed radix conver-
sion, failure-tolerance, artificial neural networks, error correctness.
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NMPUMEHEHUE CIMMAXUBAKOLWNX ®UNTBLTPOB AOJ1A OYUCTKU OT LUYMA
U30BPAXEHWUW B OTTEHKAX CEPOIO
Application of smoothing filters for cleaning of noise of grayscale images

B ctatbe paccmaTpuBaeTcsi NpUMEHEHWe CriaXxuBarwmx (pUNbLTPOB A1 OMUCTKU OT
LyMa n3obpaxeHnin B OTTEHKaX ceporo. 3agaya BOCCTAHOBIIEHUS UCKaXXEHHOro n3o0-
paXeHnsa nveet 6onblloe 3HaYeHne B pasnumyHbiXx obnacTax: acTpoOHOMUN, MeaULMHeE,
dusmnke, Guonorum, reorpaun, apxeonormm n MHorux apyrux. B gaHHon pabote npo-
n3BeaeHo cpaBHeHME 3(PPEKTUBHOCTM pasHbIX (OUIbTPOB: NPOCTON, BMHOMMANBHBIN K
["ayccoB. MogenupoBaHue npoBoaunock B Matematndeckom nakete MATLAB, B kade-
CTBE UCXOAHbIX JAHHbIX MCNOMNb30BaNMCh N300paXXeHMs B OTTEHKaxX CEporo, pasmepom
256x256 nukcenen. Mcnonb3oBanucb Macku unbTpoB pasmepom 3x3 n 5x5. Pesyrb-
TaTbl MOOENMPOBaAHNA NMoKa3sanu, 4YTo AN ynydweHnsa n3obpaxeHuin, KOTopble 3allym-
NeHbl He CUMbBbHO Ny4ylle NpUMeHaTb unbTp Maycca pasmepHocTbio 5x5, a Ana CUIbHO
3alyMSIEHHbIX M3006paXkeHUn [OCTAaTOYHO MCMNOoSib3oBaTb MPOCTON  CriiaXmBatoLWnin
uNbTP TOM Xe pasMepPHOCTH.

KntoueBble crnosa: undpoBoe M3obpaxeHue, WyM, criaxusarowmi ounbTp, NPOCTON
GunbTp, BUHOMManNbLHBIM UNbTp, PunbTp Maycca.

The article observes the use of smoothing filters for cleaning of noised grayscale imag-
es. The problem of recovery of the distorted images is very important in various fields of
astronomy, medicine, physics, biology, geography, archeology and many others. In this
paper we compared the efficiency of different types of filters: simple, binomial and
Gaussian. The simulation was performed in mathematical package MATLAB and as the
initial data we used grayscale images in size 256x256 pixels. We used filter masks in
size 3x3 and 5x5. On the basis of the experiment, conclusions are drawn, what filters it
is better to use at different intensity of the image distortion. The simulation results
showed that for improving images with not much noise is better to use 5x5 Gaussian
filter dimension, but for very noisy images is enough to use a simple smoothing filter
with the same dimension.

Key words: digital image, noise, smoothing filter, simple filter, binomial filter, Gaussian
filter.
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PACYETHO-AHAIIUTUYECKUE MOOENM ONA YPABHEHWNA MAPABOJU-
YECKOIo TunA c nPMbNMXeHHbIMU AAHHbIMXA HA OCHOBE METOAOB
NMPUKNAOHOINO rAPMOHUYECKOIo AHAJIM3A U BAPUALUIMOHHOIO ME-
TOOA B3BELWWEHHOW HEBA3KMU

Computational and analytical models for equations of parabolic type with approx-
imate data on the basis of methods of applied harmonic analysis and variational
method of weighted residuals



PaccmaTtpuBaetca HecTauuMoHapHOe ypaBHEeHMEe MmacconepeHoca npumecen B aTtMo-
ccoepe, KOTOpoe SABNSAETCS NMUHENHbIM AudddepeHumanbHbiM ypaBHeHNEM napabonu-
yeckoro Tvna. lNpu 3aToM npegnonaraeTcs, YTO AJaHHAa MaTeMaTudeckad Moaenb Tpe-
OyeT npuBneyeHus npubNMXKeHHO 3afaHHbIX MCXOAHbIX AAHHbLIX WKW MomyaMnupuye-
CKuX (pyHKUMI ona ux onpegenenus. [ns peweHns aTon 3agaym B paboTte BbINOHAET-
Cs1 NOCTPOEHNE PETYNSAPMU3NPYIOLLMX YNCIIEHHBIX METOAOB U COOTBETCTBYHOLLMX pacyeT-
HO-aHanNUTUYEeCKNX ModeNnen Ha OCHOBE METOOO0B MPMKNAAHOro rapMoOHMYECKOro aHa-
nu13a n BapuauMOHHOIO MeToAa B3BELLUEHHOW HEBS3KM.

KntoyeBble crnoBa: ypaBHEHME MaccOoMnepeHoca, pacyeTHO-aHanMTU4eckasi MOAEnb,
MeTOAbl MPWKNAAHOIO FapMOHWYECKOrO aHanusa, perynspusupylowmne YucreHHble
MeToAbl, BApUaLMOHHbIN MEeTo B3BELLEHHOW HEBSI3KN.

Considered non-stationary equation of mass transfer of impurities in the atmosphere,
which is a linear differential equation of parabolic type. It is assumed that the mathemat-
ical model requires attracting approximately given initial data or semiempirical functions
for their determination. To solve this problem in the work builds regulating numerical
methods and related computational and analytical models based on the methods of ap-
plied harmonic analysis and variational method of weighted residuals.

Key words: the equation of mass transfer, computational and analytical model, methods
of applied harmonic analysis, regularization numerical methods, variational method of
weighted residuals.

Monos. WU. . [Popov |. P.]

NMOCTPOEHME ABECTPAKTHOW MOMENIM CUNOBOIO NONSA TUMA 3NEKTPO-
MArHUTHOIO. YACTb 2
Abstract model power field electromagnetic type building. Part 2

[MokasaHo, 4YTO B Knaccu4eckon mogenn aneKTpoMarHUTHOro nons Hanpaene-Hue Bek-
TOpa HanpshKeHHOCTW NONs He COBMagaeT C HanpaBfeHWeM BeKTopa Cuibl, AENCTBYHO-
LLen Ha dneMeHT NPOBOAHUKA C TOKOM, UHOYKLMNSA 3aBUCUT OT CBOWCTB cpefbl, a Hanps-
XEHHOCTb — HET, AMBEPreHumMs nons paBHa Hymn, 3akOHOM Amnepa NPUHATO CYUTaTb
dopmyny, B obLiem criyyae HeCOBMECTMMYK C €ro OCHOBHbIM pe-3ynbTaTtoM, 3aKOH
3M1IEKTPOMarHUTHOM MHAYKUMN aBnsieTcs doeHoMeHororndeckum. lNoctpoeHa dpopmans-
Has MoJenb aHanora SMNeKTPOMarHUTHOro Monsd, He UMerLwas ykasaHHbIX 0COBEeHHO-
CTen, B YaCTHOCTW, popMaribHble aHarnorM 3akoHa 3NeKTPO-MarHUTHOW MHOYKUMU SB-
NATCA NPOCTbIM CleacTBMEM OPYrNX CBOMCTB U COOT-HOLUEHUW MOSIS, NpU 3TOM Mo-
CTPOEHHasa MoAenb yAOBNeTBOPSeT OCHOBHOMY Tpebo-BaHuio AMnepa — 6e3yCcrioBHOMY
BbIMOSIHEHUIO TPETLEro 3akoHa HbTOHa.

KnioyeBble cnoBa: 9nekTpoOMarHUTHOE Mosfie, HanpshKeHHOCTb, MHAYKUMS, Au-
BepreHuus, TpeTum 3akoH HbloToHa.

It is shown that in the classical model of the electromagnetic field the direction of the
vector field strength does not coincide with the direction of the force acting on an ele-
ment of the conductor with current induction depends on the properties of the medium,
and the tension — no, the divergence of the field is zero, the Ampere law is considered
to be a formula in the general case is incompatible with its main result, the law of elec-
tromagnetic induction is phenomenological. A model of the formal analogy of the elec-



tromagnetic field, which has no specified features, in particular, the formal analogy of
the law of electromagnetic induction is a simple consequence of the other properties
and relations of the field, while the constructed model satisfies the basic requirement
Ampére — unconditional implementation of Newton's third law.

Key words: electromagnetic field, tensions, induction, divergence, Newton's third law.
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OCOBEHHOCTU TEXHOJOIM'Mn NPOMbIBKM U OCBOEHUA TOPU3OHTAJIbHbIX
CKBAXWH TOCNE CENEKTUBHOIO rvMAPOPA3PbIBA TIJNACTA HA
MECTOPOXOEHUAX 3ANAOHON CUBUPU

Features of technology of washing and development of horizontal wells after se-
lective hydraulic fracturing of layer on fields of Western Siberia

B crtatbe paccmoTpeHbl HEKOTOPblE OCOBEHHOCTU TEXHOMOrMM NPOMbBIBKM N OCBOEHUS
nocrne CenekTMBHOro rmapopaspbiBa nfiacta Ha MectopoxaeHusix 3anagHon Cubupw.
[Ons 6onblien 3dpdEeKTMBHOCTU onepauun rnapopaspbiBa Heobxoaumo npoBeneHmne
MHoroctagunHoro Pl B ropnsoHTanbHbIX CKBaXkuHax. B pesynbTate aHanusa caena-
Hbl BbIBOAbI O TOM, YTO BKIoYaeT B cebsi HermacHo NpuHATas npoueaypa BBoAa HOBbIX
CKBaXVH B aKcnnyatauuio B 3anagHon Cubupu. B cTtatbe oTpaxeHbl npevmyliecTsa
npoBefeHnUs MHOroCTanHOro rmgpopaspbiBa Hag obbidHbIM TPI1. Onucana TexHono-
s NpoBedeHUs CENEKTUBHOMo rmapopaspbia nnacrta. B tabnuue npencraeBneHo He-
obxogmmoe obopyaoBaHue, obsizaTenbHOe Afsi NpoBefeHust onepauun C ykasaHuem
MUHUMarbHO SOMYCTUMbIX XapakTepPUCTUK.

MpeacTaBneHbl NpenmyLlecTsa NPUMEHEHNS HOBOW TEXHOMOMMM BO BPEMEHHOM UHTEpP-
Bane. Mcnonb3oBaHuWe OMUCbIBAEMOW TEXHOSOMMU MPOMBIBKM U OCBOEHUS TOPU3OH-
TanbHbIX CKBaXXWH nocre cenektuBHoro Pl He Tonbko 3Ha4MTENbHO COKpallaeT npo-
AOMKUTENBHOCTb LMKIa BBOA4A HOBbIX CKBaXXWH B 3KCMyaTaumio U Uukna ruapopaspbl-
Ba, HO M YMEHbLUAET PUCKN aBapPUNHOCTWN Ha CKBaXXMHAX, a TaKKe CHMXKaeT 3arpsi3HeHne
npwn3aborHOM 30HbI NNacTa.

KntoueBble cnoBa: CENEKTUBHbIN rmapopaspbiB njacrta, ropn3oHTasribHaa CKBaXXuUHa,
aeour, HU3KOMNpOHMLUaeMble KOJITEKTOPDbI, TPELWNHA, rmokue pr6b|.

Some features of washing technology and development after selective fracturing in
Western Siberia. For greater efficiency fracturing operation necessary to carry out multi-
stage hydraulic fracturing in horizontal wells. The analysis concluded that that involves
tacitly adopted by the procedure of entering into operation of new wells in Western Si-
beria. The article describes the benefits of the multi-stage fracturing of conventional hy-
draulic fracturing. The technology of selective fracturing. The table shows the necessary
equipment required for the operation with an indication of the minimum acceptable per-
formance.

Presents the advantages of the new technology in the time slot. Using the technology
described washing and development of horizontal wells after fracturing selective not on-
ly significantly reduces the cycle time putting new wells into operation and the cycle of
fracturing, but also reduces the risk of accidents in the wells and also reduces contami-
nation layer zones.



Key words: selective hydraulic fracturing of layer, horizontal well, output, low-
permeability collectors, crack, flexible pipes.

3onbHukoBa 0. ®. [Zolnikova Y. F.]

HAYYHbLIE U OBLUECTBEHHbLIE OPTrAHU3ALUN PEFTMOHA KABKA3CKUX MMU-
HEPAJIbHbIX BOA HA PYBEXE XIX-XX BB. U UX BKNAO B PA3BUTUE
KYPOPTOB

Scientific and public organizations of the region Caucasian Mineral Waters at the
turn of XIX—-XX centuries and their contribution to the development of resorts

Ha pybexe XIX—XX BB. Ha CeBepHoM KaBkase, B TOM 4ymncne B pernoHe KaBkasckumx
MwuHepanbHbIX Boa, Hayanu cos3gaBatbecsa bGanbHeonornyeckme, MeanLNHCKNE, ropHble
W Opyrme HayyHble U OO EeCTBEeHHble OpraHu3auuu, KOTopble 3aHMManucb MeamKo-
reorpacomyeckumMm nccnegoBaHnsMm no U3yvyeHuto riedebHblix bakTopoB perMoHa, pas-
pabaTbiBan1 MeponpuaTna No pasBUTUIO KYpOPTOB M OpraHM3aumm pasnuyHbiX BUOOB
pekpeaumoHHON OeaTenbHOCTM Ha KaBkasckmx MwuHepanbHbix Bogax. 3ToT nepuopg
OblNT O4EeHb BaXXHbIM MO KOSMMYECTBY M 3HAYMMOCTU TakuMx uccnegosaHuin. B uctopum
pasBUTUS OTeYeCTBEHHOW BanbHeonorMm u CTaHOBIEHMM KYpOpTOB Takue obuiectsa
cbirpanu 6onbLuyo posrib. B cTaTbe nokasaHa uctopuyeckas AearenbHOCTb banbHeono-
MMYEeCKUX N MeANLNHCKNX 0BLLEeCTB, KOTOPble BHECIN 3HAYUTENbHbIN BKNag B OCBOEHUE
peKkpeaLMOHHbIX PECYPCOB, pa3BUTME pekpeaLmoOHHON OeATEeNbHOCTM B KYpOPTHOM pe-
r’MoHe N B CTaHOBIIEHNE ropoOB-KypopToB pernoHa Kaekasckne MuHepanbHble Boabl.

KntoyeBble cnoBa: KaBkasckme MwuHepanbHble Bogbl, KypopTbl, peKpeauMOHHble
pecypcbl, pekpeauMoHHasa OeaTenbHocTb, Pycckoe 6anbHeonornyeckoe obLecTBo,
O6LwecTBO Bpaden, npakTukyrowmx Ha KMB.

Balneology, medical, mining, and other scientific and public organizations were estab-
lished in the North Caucasus, including in the region of Caucasian Mineral Waters in the
XIX—XX centuries. They conducted medical and geographical studies of therapeutic fac-
tors in the region, to develop measures for the development of resorts and organizing
various recreational activities in the Caucasian Mineral Waters. This period was very
important for the quantity and significance of such research. Such societies have played
a major role in the history of development of domestic balneology and development of
resorts. This article shows the historical activity of balneological and medical societies
that have made a significant contribution to the development of recreational resources,
the development of recreational activities in the holiday region and the establishment of
city-resort in the region Caucasian Mineral Waters.

Key words: Caucasian Mineral Waters, resorts, recreational resources, recreational ac-
tivities, Russian balneological society, Society of physicians practicing in the CMW.

Katoprun W.1O0. [Katorgin l.Yu.], WWkapnet K.FO. [Shkarlet K.Yu.], Ceabix P.1O.
[Sedykh R. Yu.]

FEOI/IHCPOPMALI,I/IOHHI:IVI AHAIIN3  3KOJIOTMYECKOM CTABUIIbHOCTU
BACCEVWHA PEKU TALUJA
Geoinformation analysis of ecological stability of a river basin of Tashla



PaccmatpuBatoTcss npobnembl 3arpa3HeHns Manbix pek CTaBpononbCKOM BO3BbILLEH-
HocTu. Ha npumepe p. Tawnbl aHanU3npyTCsa OCHOBHbIE UCTOYHUKU 3arpsA3HeHus. Ha
OCHOBE reoMH(OpPMaLMOHHOIO MOAENTMPOBaHUS aHaNM3NPYHTCA OCHOBHbIE XapakTepu-
CTMKM BaccerHa peku, BblOeNsTCA WHOMBUAYarNbHble OCOBEHHOCTM BaccerHa Kak
NpPUPOaHO-TEPPUTOPMANbHOrO KoMnsiekca. NpoBoanuTca aHanmn3 9KONorM4yeckoro cocTo-
AHuA GaccenHa p. Tawnbl HA OCHOBE onpeneneHns KoaddUuLMeHTa 3KONOrM4Yeckon
ctabunbHocTM naHawadTa. Ha ocHoBe OaHHbIX AUCTAHLUMOHHOIO 30HANPOBaHUA 3eM-
nn 1 Kaptorpaduyecknx matepmanoB NPOCTPOEHbI KAPTO-CXEMbI, OTPaXKatoLme OCHOB-
Hble XxapakTepuctukm baccenHa p. Tawna. Ha ocHoBe aHanmM3a MOCTPOEHHOW KapTbl-
CXeMbl onpefeneHbl HEYCTOMYMBbLIE CUCTEMBI, 3aHMMatowmne BonblumMe NpocTpaHCTBa
BOoAocOopa B BEPXHEN U CpedHEN YacTAX PeYHOW CUCTEMbI, NpenaTcTByowWwme ctabum-
nmn3aumm 3KONOMM4YECKOro COCTOsIHUS pekn. MpeanoXxeHbl Mepbl NO ONTUMU3ALNN KO-
NOrMYeCcKoro COCTOSIHUSE PEYHON CUCTEMBI, 3aKIoyaloLwmMecs B CO34aHnn nHanBuayanb-
HOW nporpammbl peabunutauumn manbiX pek U npoBeaeHun oOLLEeCTBEHHONO MOHUTO-
PUHra peyHbIX 6accenHoB.

KntoueBble crnoBa: p. Tawna, akonorna pedHblx b6accenHos, r. CTaBponosib, Manble
pekKu.

Problems of pollution of the small rivers of Stavropol Plateau are considered. On the
example of river of Tashla the main sources of pollution are analyzed. On the basis of
geoinformation modeling the main characteristics of a river basin are analyzed, specific
features of the pool as natural and territorial complex are marked out. The analysis of
an ecological condition of the basin of the river of Tashla on the basis of determination
of coefficient of ecological stability of a landscape is carried out. On the basis of the giv-
en remote sensing of Earth and cartographic materials the karto-schemes reflecting the
main characteristics of the basin of the river of Tashla are built. On the basis of the
analysis of the constructed schematic map the unstable systems occupying the big
spaces of a reservoir in the top and average parts of river system interfering stabiliza-
tion of an ecological condition of the river are defined. The measures for optimization of
an ecological condition of river system consisting in creation of the individual program of
rehabilitation of the small rivers and carrying out public monitoring of river basins are
offered.

Key words: river of Tashla, ecology of river basins, Stavropol, small rivers.

BUOJIOMMYECKUE HAYKU

MUBaHoB B.M. [lvanov V.M]

OCOBEHHOCTU MNOCTAOMBPUOHAIIbHOIO BWUOINEHE3A Y BEJNbIX KPbIC
NUHUN BUCTAP NPU BO3AEUCTBUMN HA HUX OKCUOAMU A30TA

The specifics of postembuonic biogenesis of vistar white mice under the effect of
nitrous oxides

B gaHHoOM cTtatbe NpMBOASATCA OaHHbIE MO POCTY U pasBUTUIO GenbiX KpbiC NUHUKM Bu-
cTap, Ux remMaToriorM4yecknM nokasaTensiM U eCTeCTBEHHOW Pe3UCTEHTHOCTM B YCIOBU-
SIX BO3OENCTBUS OKCMAOB a3oTa. Y MOAOMbITHBLIX XXMBOTHbLIX YMEHbLUAOTCS BECOBbLIE U
NVHEVHbIE pa3Mepbl, CHUXKATCA remMaTonorMyeckue nokasaTenu U ecTecTBEeHHas pe-



3UCTEHTHOCTb MO CPABHEHUID C KOHTPOJSIbHLIMU XXUBOTHBIMU, KOTOPblE HAaXoaaTca B po-
HOBOW 30HEe.

KntoyeBble cnoBa: noOCTHaTamnbHbIi  OHTOreHe3, pPOCT, pasBUTME, WHTepbep,
reMaTonorusi, BHyTpeHHMEe opraHbl, Pe3UCTEHTHOCTb, AOCTOBEPHOCTD.

The article presents the data on the growth and development of Vistar white mice,
their hematologis indices and natural resistance in the conditions of nitrous oxides
effect. The weight and linear dimensions of the laboratoru animals decrease, their
hematologic indices and natural resistange also decrease in comparison with the
control animals which are placed in the background zone.

Key words: postnatal ontogenesis, growth, development, interior, hematology, internal
organs, resistance, reliability.

KpuwTton B. B. [Chrishtop V. V.], 'pubkoBa E. C. [Gribkova E. S.], KopmunuubiHa
H. K. [Kormilitsyna N. K.]

KNACTEPHbIA AHAINN3 NOKA3ATENEN CEPOEYHO-COCYOUCTON CUCTEMbI
KAK Cnocob BbIABJIIEHUA ADANTALMNOHHbIX CTPATEIuA K
9K3AMEHALUMWOHHOMY CTPECCY BAKAJIABPOB UBI'Y

Cluster analysis indicators of the cardiovascular system as a way to identify ad-
aptation strategies to exam stress bachelors of ISU

Y obyuvatowmxcs MIBaHOBCKOro rocyaapCTBEHHOIO yHMBepcuTeTa B konunyectee 151 ye-
noBeka uccrnegoBanucb nokasaTtenn AblxaTeSlbHOW U cepaevyHO-COCyaUCTON CUCTeEM
nocpeacTBOM U3MEPEHUST YacTOTbl AblXaTelbHbIX OBUWKEHUN, CepAeYHbIX COKpaLleHUn
N aptepmanbHoro aasneHus. lsamepeHue nokasatenen nNpoBoAUIIOCb BO BpeMS npak-
TUYECKUX 3aHATUIA B y4ebHOM cemecTpe 1 nocne ak3ameHa. C noMOLLbIO KnacTepHOro
aHanusa Bce UCnbITyeMble BbIM pasgeneHbl No TNy agantauumn Ha 4 rpynnel. Onpe-
AeneHbl cpeiHMe 3HAYeHUs MOSTyYeHHbIX MoKasaTernen Kaxaow rpynnbl, uccnegoBaHa
ANHaMMKa YUCNEHHOCTU rpynn CTyaeHToB. BbisBneHbl 4 cTpaternm agantaumm: MUHU-
MarnbHada, MakcMmarnbHasi U 2 NPOMEXYTOYHbIX — agpeHanoBasd WU HopaapeHarnoBas.
[MpomMeXyTouHble TUMbl aganTauum ABMSKTCA TPAH3UTOPHbLIMU, YTO OBYCrOBMAEHO Au-
HaMWKOW CTyOeHTOB BO Bpems 00yyeHus. OnpegeneHo, 4To 4YacTb CTYAEHTOB Ha 1-m
Kypce obnagatoT BbICOKMM ypPOBHEM afanTtaumm, npu 3ToM K 4-My Kypcy agantaumsa K
00y4eHNI0 NPOMCXOANT HE Y BCEX OOYyYatoLLMXCA.

KntoueBble cnoBa: cepaeyHo-cocyancTas cuctema, CTyAeHTbl, cTpaTernn agantauuu.

The students of lvanovo State University in the amount of 151 people were examined
indicators of respiratory and cardio-vascular systems, by measuring respiration rate,
heart rate and blood pressure. Measuring carried out during practical classes in semes-
ter and after the exam. All the students were divided according to the type of adaptation
into 4 groups with the cluster analysis. Were determined the average of the resulting
figures of each group, the dynamics of the students. 4 adaptation strategies are re-
vealed: the minimum, maximum and intermediate 2 — adrenal and noradrenal. Interme-
diate types of adaptations are transient, due to the dynamics of the students during the
training. It was determined that some of the students in 1 course has a high level of ad-
aptation, but adaptation of learning does not take place at all students of 4 course.



Key words: cardiovascular system, students, adaptation strategies.
MenbueHko E. A. [Melchenko E. A.]

NMPUMEHEHUE ATOMHO-CUNIOBOWM MWKPOCKOMWU MPU WUCCNEOOBAHWUU
BUODU3INYECKNX CBOUCTB MEMEPAH 3PUTPOLIMTOB

Application of atomic-power microscopy at research of biophysical properties of
red blood cells membranes

NccneposaHne mMopdonormdyecknx napameTpoB OGUONMOrMYeckux CTPYKTYp SBnseTcs
BaXXHOW 3ajia4yen B MarHOCTUKe, NMOCKOMbKY pa3Mmepbl 1 (dopMa HEKOTOPbLIX CTPYKTYpP BO
MHOroM onpegensatT ux dusnonorndeckme cesomctea. [lo MHEHWIO nccnegoBaTenen,
SPUTPOLNT Hapsdy C y3kocrneunduyecknmmn yHkumsamm obnagaet obLHOCTbI0 MeTa-
Bonmyecknx NpoLeccoB, Nerko BblAeNnAeTca U B HacTosiLee BpeMs NpU3HaH JOCTYMHON
MOZENbIO XUBOW KNEeTKn opraHnama. ATomHo-cunosas Mmukpockonus (ACM) ssnseTcs
O[HMM U3 METOAOB KOMMMEKCHOIO UCCReaoBaHUS NMOBEPXHOCTEN pPa3fiMyHbiX 06bEeKTOB
B MWKPO- 1 HAHOMETPOBOM Auana3oHe pa3mepoB [3]. Perynauus metabonuama KneTku
M ero agantaumMoHHasi peopraHmsaums B OTBET Ha pasfinyHble BO3AEWCTBUS B 3HA4Yu-
TEeNbHOW CTEeNeHU CBSA3aHbl C (PU3NKO-XMMUYECKMMU NpoLieccamu, NpouCXoadaiinmm B
ee membpaHe. lNMNpumeHeHne ACM npepoctaBnseT BO3MOXHOCTb HEMNOCPEACTBEHHOIO
HabMOeHNA TexX MOMEKYNAPHbLIX CTPYKTYPHbIX U3MEHEHWUN, Ha CyLLEeCTBOBaHME KOTO-
pbIX paHee yKa3blBanu IN1lb KOCBEHHblE AaHHble. KpoMe nonyyeHus ¢ BbICOKUM pas-
peLleHneM KONMUYECTBEHHbLIX AaHHbIX O reomeTpumn obbekToB, ACM NO3BONSET Takke
nony4yatbe Tonorpadguyeckne obpasbl TakMx (PU3MYecKux napameTpoB MembpaH, Kak
TBEepOOoCTb, agre3anBHas CrocoOHOCTb U MONEKYNAPHOE TPEHME.

KntoueBble crnoBa: buodunsnyeckme CBoMCcTBa MEMOpPaHbI, ApUTPOLINT, aTOMHO-CUITOBast
MMUKPOCKOMUS.

Research of morphological parameters of biological structures is an important task in
diagnostics, as sizes and form of some structures determine their physiological proper-
ties. According to researchers, the erythrocyte possesses a community of metabolic
processes, is easily allocated and now is recognized available model of living cell of an
organism. An Atomic-power microscopy (AFM) is one of methods of complex research
of surfaces of different objects in micro- and nanometer range of sizes. Adjusting of me-
tabolism of cage and its adaptation reorganization in response to various influences are
substantially connected with the physical and chemical processes happening in its
membrane. The use of AFM provides the possibility of direct observation of those mo-
lecular structural changes, which had previously indicated only indirect data. Except
receiving with high resolution of quantitative data on geometry of objects of AFM allows
to receive also topographical images of such physical parameters of membranes as
hardness, adhesive ability and molecular friction.

Key words: biophysical properties of the membrane, erythrocyte, atomic-power micros-

copy.
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®YHKLUMOHAINBbHbLIE BO3MOXHOCTU CEPOEYHO-COCYAUCTON CUCTEMbI Y
CTYOEHTOB C PA3/IM4HbIM YPOBHEM HEWPOTU3MA NPU BbINONMHEHUMU
®U3NYECKOWN HATPY3KU

Functional capacities of the cardiovascular system in students with different neu-
rotism’s levels

Y CTyOeHTOB C pasfiMyHbIM YPOBHEM HEeMpoTM3Ma Mo BeNuYuHe aganTauMOHHOro no-
TeHumana (All) onpegensnn dyHKUMOHANbHbIE BO3MOXHOCTM CepaeYHO-COCYANCTON
CUCTEMbI NPWU BbIMOMHEHUN (PU3NYECKON Harpy3kn. AHanm3 rnonyyYeHHbIX JaHHbIX Noka-
3arn, 4YTo ucxogHasa cpeaHas senuunHa Ally CTYAEeHTOB C BbICOKMM M HU3KUM YPOBHEM
HenpoTnama Obina Bbllwe, YeM Y CTYAEHTOB C HOPMaribHbIM YPOBHEM HerpoTuama. [o-
cne BbINOMHEHUS O03MPOBaHHOM (PU3NYECKOW Harpyskm no meTtoauke [fapsBapackoro
cTen-tecta nokasatenu All y cTygeHToOB Bo3pacTanu, npuyeMm B OonblUen CTENeHU y
NN, C BICOKUM YPOBHEM HENPOTU3Ma, COOTBETCTBYS YPOBHIO HaNpPshKeHUs perynsatop-
HbIX CUCTEM. YCTaHOBMEHO, YTO KaK HU3KUN Tak M B BOMbLUE CTENEHN BbICOKUA YpPO-
BEHb HEMPOTM3Ma OTpuLaTENbHO CKa3bIBAKOTCA Ha npoueccax aganTtauum opraHmsama K
dom3myeckon Harpysku. AganTaumMoHHbIe peakunn cepaeyvyHo-COCYANCTON CUCTEMbI NpU
BbINOSIHEHUN (PU3NYECKON Harpy3ku NPOTEKAKT C BbIPAXKEHHbIM HanpsXXeHNnem mexa-
HM3MOB aganTtaunn, NpU KOTOPbIX OPraHM3M UCMbITbIBAET PUCK CHUXEHUSA (OYHKLMO-
HaslbHbIX BO3MOXXHOCTEN.

KnoyeBble crnoBa: aganTauuoHHbIA MNOTeHuuar, HempoTu3M, cepaeyHo-cocyamcTas
cucTemMa, pusndeckas Harpyska.

Functional capacities of the cardiovascular system during exercises were studied in
students with the different neurotism’s levels basing on the adaptation potential’s data
(AP). It was analyzed that initial AP was more in students with high and low neurotism
levels than in students with normal neurotism. After exercise stress (by Harvard Step-
test methodic) AP increased mostly in persons with high neurotism in accordance with
the degree of regulation systems’ tension. It was stated that low neurotism, and more
often high neurotism, acted negatively on the adaptation to exercise stress. Adaptive
reactions of the cardiovascular system during exercises proceeded with severe stress
of adaptation mechanisms, under the risk of decreasing adaptive capacities of the or-
ganism.

Key words: adaptation potential, neurotism, cardiovascular system, exercises.
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OCOBEHHOCTU WCCJIENOBAHUA MOP®ONOIrMn AHOMAJIbHbIX ®OPM
APUTPOLUUTOB METOOAMU ATOMHO-CUITOBOU MUKPOCKOIUWN.
Features morphology abnormal forms of erythrocytes by atomic force microsco-

py.

N3yyanacb BO3MOXHOCTb MPUMEHEHUss aTOMHO-cunoBon mukpockonum (ACM) ans ka-
YeCTBEHHOW OLEHKM MOPGOSorn 1 Budyanusaumm aHoMarsbHbIX ()OpM KpacHbIX Kpo-
BAHbIX Tenew (3puUTpouUTOB), B CPABHEHUWN C TPAOULMOHHLIMU MeTo4aMU ONTUYECKOW
Mukpockonuu. NpoBegeHo conocTaBneHne MeToaoB NpobonoaroToBKN, NPeANOXEHHbIX
APYrMMK aBTOpamMu B paHee NpoBeAeHHbIX UccrnefoBaHusx, BbibpaH onTMManbHbIv, He
OKa3blBaKOLUNIA CYLLECTBEHHOTO BAMSHUSA Ha M3MEHEeHne Mopdonorniyecknx ocobeHHo-
cTen kneTku, meTtod. BosgencTemem Ha SpuUTPOLNTBLI CONSAMM TSXKENbIX METanoB nony-



YeHbl (POPMbl SPUTPOUUTOB, OTNIMYaKOLWMeCa OT (PU3NONOrMYeckn HopmMmasibHOW. YcTa-
HOBMEHO, YTO aTOMHO-CUIIOBasi MUKPOCKOMUSA SABMSETCH BaXXHbIM MHCTPYMEHTOM, MO3-
BOMSAOLWMM BU3yanu3mpoBaTb MOPGOSIOrMI0 aHOMarsbHbIX )OPM KMETOK KPpOBKU, a npwm
NCNonb30BaHMM NporpamMmmMHblX MHCTpymMeHToB (Nova PX) Bo3MOXHO nony4veHne bonee
MOMHOM KapTUHbI pa3MepHbIX XapakTepUCTUK U napaMeTpoB apuTpoumToB. lNMokasaHa
BO3MOXHOCTb MPUMEHEHUS aTOMHO-CUTOBOM MUKPOCKONUU B UCCNeoBaHUAX Mopdo-
normm 1 Bu3yanmsaumm aHoMasnbHbIX OpM 3pUTPOLUTOB.

KrntoyeBble crnoBa: aTOMHO-CMNOBasi MUWKPOCKOMWUS; KpacHble KPOBsiHble TenblLa;
pasmMepbl U MOPONOrns 3pUTPOLMTOB; COMNU TSXKENbIX METAIOB.

The possibility of using atomic force microscopy (AFM) to qualitatively assess the mor-
phology and the visualization of abnormal forms of red blood cells (RBCs), in compari-
son with traditional methods of optical microscopy, was studied in this article. The anal-
ysis of sample preparation methods of another authors showed what kind of methods
are better and more useful. Based on that analysis, the authors chose optimal method
without significant effect on morphological features of cells. The authors identified ab-
normal forms of the red blood cells under heavy metals salts effect. It was established
that atomic force microscopy is an important tool for visualization the morphology of ab-
normal forms of red blood cells. The authors concluded that usage of software tools
(Nova PX) provides researches by complete pictures of the dimensional characteristics
and parameters of red blood cells.

Key words: atomic force microscopy; red blood cells; the size and morphology of the
red blood cells; salts of heavy metals.



