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FEATURES OF ACCOUNTING IN MEDICAL INSTITUTIONS
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ABSTRACT. Accounting is characterized by some particularities in different spheres of the economy. The main issue
of this theme to be reviewed is the accounting features typical for the medical institutions.

Accounting represents information about an enterprise’s economical resources and their formation sources, the
changes in business deals and economic facts expressed in monetary units. Accounting enables defining the funds of
an economic entity, its entire capital, incomes, expenses and the final financial result.

Permanent record-keeping of all processes in the enterprise chronologically from its founding until the current
period, based on appropriate documentation is characteristic for accounting.

Different economic sectors (such as construction, industry, healthcare, etc.) are characterized by its own features
of accounting in accordance with their legislative requirements, which in many cases differ from the tax system
requirements.

KEY WORDS: Expiration date; expired medications; medical institution; stock accounting.
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UDC 657.1:6
SCOPUS CODE 1401

OCOBEHHOCTU BYXTANITEPCKOIO YYETA B MEAULUUHCKUX YHPEXOAEHUAX

Nannoase H.P. [JenapTameHT 6U3HEC-aAMUHUCTPUPOBAHNA, [PY3UHCKUI TEXHUYECKUIA YHUBEPCUTET,
lpyswus, 0175, Téuancu, yn. M. Koctasa, 77
E-mail: l.su

Cynawswunu I'.B. [JenapTamMeHT QPUHAHCOBbIX M BaHKOBCKUX TEXHONOrMK, [PY3UHCKUI TeXHUYeCKuit
yHuBepcuter, Ipysus, 0175, Téunncu, yn. M. Koctasa, 77
E-mail: mai

FabapaeBa X.P. [denapTameHT 6U3HEC-aAMUHUCTPUPOBAHNA, [PY3UHCKUI TEXHUYECKUIA YHUBEPCUTET,
Mpysus, 0175, Téunucu, yn. M. Koctasa, 77
E-mail: mai

PeueH3eHTbI:

C. banaase, accou,. npodeccop [enaptameHTa bU3Hec-agMUHUCTPUPOBaHMA daKynbTeTa bUsHec-TexHonorn My
E-mail: sofo_4@mail.ru

A. bonkBagase, accol,. npodeccop JenaptameHTa bM3HEC-aAMNUHUCTPUPOBAHUA GaKyabTeTa BU3Hec-TexHonormi My
E-mail: aneta-nana@mail.ru

AHHOTALMA. B pasHbix cdepax SKOHOMMUKM ByxrasTepcKkuit yuet xapakTepusyeTt cBoeobpasHble Npouecchl 1 ABe-
HUA. B 3TOM Teme OCHOBHbIM BONPOCOM A/1IA PACCMOTPEHMUA ABAAETCA GUHAHCOBBIN yYyeT B MeAULIMHCKUX YUYperK-
OeHnAX.

Byxrantepckuit yuet otobparkaeT cuctemy cbopa, peructpaumm n 06o6LeHns MHGopmaLmMm B IeHEKHOM Bblpae-
HUKW 06 MmyLLecTBe, 06A3aTeNbCTBAX OPraHU3ALUMN U UX ABUKEHUM NYTEM CMJIOLIHOMO HEMPEPLIBHOFO U AOKYMEHTa b-
HOrO y4yeTa BCEX XO3fMUCTBEHHbIX onepauni. ByxranTepcknin yuet otobpaxkaeT MMeloLLMECa Y OpraHnM3aLmn akTuBebl,
HAKOMNJIEHHbIW KanuTan, AOX0Abl, PAacXoAbl U UMEIOLWMNECA KOHEYHbIe pe3y/ibTaTbl. PasHble 0TPac/iM SKOHOMMKM Xapak-
TepusyloT cBoeobpasHble TpeboBaHMA OyxranTepckoro ydyeta. 3TM cBoeobpasusa ecTb M B CTpouTenbHoi cdepe,
NPOW3BOACTBEHHOM, MEANUMHCKOW U T.4. B KaxZoW OTpacnM 3KOHOMMKM CyLLEeCTBYIOT MpPaBOBble U HOPMaTUBHbIE
3aKOHbl M TPebOBaHMA, OTIMYAIOLMECA OT HANIOrOBbIX TPeboBaHUIA.

K/NNIOMEBDBIE C/IOBA: meguUMHCKOE yyperKAeHWe; NPOoCPOYeHHble NeKapCTBEeHHble CpeacTBa; CPOK rogHOCTU
3aMacos; y4eT 3anacos.

aobboargol msGowo 26.06.2017
d9derbgarol msGowo 28.06.2017
boerdo[amoamos sbsdgdwow 22.03.2018
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ON THE ORIGIN OF THE RIVER MTKVARI (KURA) AND THE CONCEPT OF
INTERACTIVE SYSTEM FOR ETYMOLOGICAL RESEARCH

G. Gvinepadze Department of Automated Control Systems (Software Engineering), Georgian Technical
University, 77 M. Kostava str, 0175 Thilisi, Georgia
E-mail: gvinepadzegela@gmail.com

Reviewers:

G. Surguladze, Professor, Department of Automated Control Systems (Software Engineering), Faculty of
Informatics and Control Systems, GTU

E-mail: gsurg@gmx.net

B. Tskhadadze, Doctor of Philology

E-mail: zebede@gtu.ge

ABSTRACT. The main purpose of the article is to suggest new, different and more convincing etymological version
of the origin of the name of Mtkvari River (Kura) based on the researches conducted by the author. Due to the
analysis of conducted research results we can conclude that some methods used in this regard can be successfully
applied to the study of the origins of other rivers’ names as well. Herewith such approach to an issue has revealed the
prospect of the development of new direction in computer linguistics in the form of interactive system determining
the etymology of words. At the same time was developed appropriate concept of this system to computerize the
process of determining the etymology of words, transforming worldwide popular wiktionary website from the
collection of interesting articles into the modern interactive research expert system.

Moreover some specific features of the object (river) environment are to be considered for the efficiency of the
process.

KEY WORDS: Etymological research; expert systems; Kura; Mtkvari; rivers; wiktionary.
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O NPOUCXOXAEHUN HA3BAHUA PEKU MTKBAPU (KYPbl) U KOHLEENLUU
WHTEPAKTUBHOM CUCTEMbI AN1A STUMOJIOTMYECKUX NCCNEAOBAHUN

reuHedaanse I.LL. [JenapTamMeHT aBTOMaTU3MPOBAHHBIX CUCTEM YNpaBieHUA (NPOrpamMHON WUHKeHepum),
IPY3MHCKUI TeXHUYeCcKnin yHuBepcuteT, Ipy3ua, 0175, Tounucu, yn. M. Koctasa, 75
E-mail: gvinepadzegela@gmail.com

PeueH3eHTbI:

. Cyprynagse, npodeccop [lenapTameHTa aBTOMATM3UPOBAHHbIX CUCTEM YyNpasieHUa (MPOrpamMHON MHKeHe-
pun) daKkyabTeTa MHPOPMATUKM U cUCTEM ynpasaeHusa MY

E-mail: gsurg@gmx.net

b. Lixagapse, LOKTOP GUIONOrMYECKMX HAYK

E-mail: zebede@gtu.ge

AHHOTALMA. MnaBHOM LEeNblo ONUCAHHbIX B AaHHOM CTaTbe, MPOBEAEHHbIX €€ aBTOPOM, UCCNEA0BAHUI ABNSNOCH
npeaioXntb obuiectsy HoByto, 6osiee ybeanTeNbHYO STUMOIOTMYECKYID BEPCUIO MPOUCXOXKAEHUSA HA3BAHUA PEKM
MTkBapu (Kypbl), 4em npeacTaBnsatoT cobol HbiHE cylecTByowme. A aHann3 pesy/ibTaToB YKa3aHHbIX UcC/en0BaHUI
NPUBEN HAC K 3aK/IIOYEHUIO, YTO MUCMNONb3yeMble HaMW 3TU e MEeToAbl MOryT 6biTb YCMewHOo NPUMEHEHbI, YTObbI
pa3obpaTtbcA B BOMPOCE NPOUCXONKAEHUS Ha3BaHWM M ANA paga APYrux pek. Hapsgy c 3Tum, AaHHbIM nogxog, K
pelleHno BOMpoca Aan BO3MOMKHOCTb OCO3HAaTb NEPCMNEeKTUBHOCTb CO34aHUA B KOMMbIOTEPHOW JIMHIBUCTMKE HOBOTO
HanpaB/eHUs U ero peanusaumm B BUAE WHTEPAKTUBHOM CUCTEMbI ANA YCTAHOBAEHWS 3TMMONOTUU CJIOB.
OaHOBPEMEHHO bbINM caenaHbl onpeaenieHHble Wark Ana pa3paboTku KOHUENUMU AaHHOW CUCTEMbI, CYTb KOTOPOW
3aK/1l04aeTcA — aBTOMATM3MPOBaATb MPOLLECC YCTAHOBNEHUA 3TUMONOTMU CNOB, Npeobpasys BMKUCAOBApb, OAUH U3
CambIX NONYANSPHbIX CErOAHA B MMpPE CaMTOB, U3 COOPHUKA MHTEPECHbIX CTaTeM B UCC/EA0BATE/IbCKYIO 3KCMEPTHYHO
cucTemy, paboTalollyo B MHTEPAKTUBHOM pexume. K Tomy e, AnA nosbilleHUa 3PpPeKTUBHOCTM 3TOro npouecca
y4ecTb U HEKOTOpPble 0CO6EHHOCTH, CBOMCTBEHHbIE A5 AaHHOW NpeameTHOM (peyHoilt) cpeabl.

KNTKOYEBBIE C/TIOBA: Kypa; MTKBapu; NOUCK 3STUMOJIOTUIA; PEKM; IKCNEPTHbIE CUCTEMDI.
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306309H gm0 dogoomon  obgobogmn  jd-
309@ 90 gm0 b3gbotgdo. ©sg7dz00m, a35J3L mobe-
d560  3Mom@odgpol dJmby 5 3Gmiglo. dgblog-
96530 aobaoggdols LEMsGgyoss “Sodggaro dg-
Loggg@olo” ©s gL 3MmEgbgool dgdwgao dod-

043000

by, 4. 3oGggmo 3Gm3gbo IgbloghgdsTo
0453900 dmobmgbogo bmdols 43560

Omam® 3 d03gg0mdoesb hobl, Loldgdsdo dg-
dowol 4 30m@iglo Py, Py, Ps @8 Py, w@mol 1 gé-
nggeeol gdegy go — Jgbyog — Ps. 0350306039
o dbs 3MmEglgdol Los (33L) s ®m3g@s@oy-
o dgbbogdgds  3odogaos. dglodsdolop, G-

39LmGA0 ((33) O3 gOn 3GmEgLl 5@ SliGymgdls

| Py(0,4,160) | P,(0,3,150) | P4(0,8,130)

*

P,(0,5,110) | P5(1,7,120)
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L 3oMg9em gBo3bg 39bGO@ M0 3GmEgbmeo
o3 gOm 30mEgll o6 Sldgmgdl. dbs 3Mm@iY-
Lgdol oo o dgblogdgds zodogmos (by@. 2).

a3l

M39@Ms@oygao dgblog@gds

nsg0bygsaro - 700

d9blog@mgool gobofoagdols 3b@ogno
F, | R F A, |A | Z ]t P
1 700 700

2. 3> 3Gmigbgool Lbosdo dgdmeols Py, Py, P3
©> Py 36mgbgoo, @opash dom sgm emobols
byenmgobo @™ (Lya. 3).

| ERIY | P1(4,160) | P,(3,150) | P4(8,130) | P4(5,110) |

m3g@s@oygmo dgblog@gds

nsgobyggsao - 700

dgblogdgool gobsfoamgdols 3b@ogno
F | F F A, A, Z |t | P
1 700 | 700

3. @oEyob mogolygomo 9dbol bmds swgde-
Bgd> P 3Gmigbol dog®  dmmbmgbogno  dgbliog-
6gd0l bmdsl, sdo@md P 30mEgll  aodmgymes
dol dog® dmmbmgboeno dgblog@gdols ¢dsbo. o9
9860l LoFgolo dolbododmo Ay = 1, dmgoe dobeo-

domo 3o — Ay = 160 (biya. 4).

3L | P»(3,150) | P5(8,130) | P4(5,110)

M39@Ms@oygao dgblog@gds

P, - 160

nsgobyggsao - 540
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dgblog@mgdol aobsfoemgdol 3bdogro

Fy Fy F Ay | Ay z t, | P

161 | 700 | 540 1 160 (160 | 4 | P,y

4. dmobmgbogro dgblog@gds aodmgymas  o-
bomhgh 3MmEgLgdlss.

™3gMs@oygao dgblog@gds

P, - 160

P, - 150

Py - 130

P,-110

o»30Lypp o - 150

dgblog@mgdol aobsfoamgdol 3bdogo

Fy Fa F A, A, z t, | P

551 | 700 | 150 1 160 | 160 (4 | Py

161 [ 310 | 150 | 3 | P,

311 | 440 | 130 | 8 | Ps

441 | 550 [ 110 |5 | Py

5. 36mEgbmeo Goadogmdomn SbHymgdls dgb-
Log®gdsdo 30m3glgdl. ool

om0l 1 ghoggeo. s3mofyg@s Ps 3dmEglols @em-

domoglgdye

©obol @A™ ©o ol dgdmeol Ibs 3GMEgLgdols
bOO{H().T‘,l:tol‘1=4‘1=3,t02=t21'1=3'1=2,t03=
=t3-1=8-1=7,t4=t;3-1=5-1=4,

a3l Ps(7,120)

d9blog@mgdol aobsfomgdol 3bdogo

Fy Fa F A, A, z t, | P

551 | 700 | 150 1 160 [ 160 (3 | Py

161 | 310 | 150 2 | P

311 | 440 [ 130 |7 | P3

441 | 550 | 110 | 4 | Py
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6. Ps 035390l dgblogdgdols dols dog® dmmnbmg-

bogro bmdols 4dsbL.

a3l

M39@s@oygmo dgblog@gds

P, - 160

P, - 150

Py - 130

P,-110

Ps - 120

nsgobyggsmo -30

dgblog®gools gobsfoamgdols 3b@ogno

Fe | F | F A | A |2 t, | P
671 | 700 | 30 1 160 | 160 | 3 | P,
161 | 310 [ 150 | 2 | P,
311 (440 | 130 |7 | Py
441 [ 550 | 110 [ 4 | P,
551 [ 670 | 120 | 9 | Ps

7. gowoll @Amol 2 gohmgymo ©s P; 3Gmigbo
39 ool 5dmoggdl, smogolygegdls dols dogd
dgblogtgool  gdobls o
oL@ goEsb. tyy =ty -2=3-2=1,t,=ty-2=2-2=

05353900

=O,t03=t03‘2=7‘2=5,t04=t41‘2=4'2=2,t05=t05—

-2=9-2=7.

a3l

m3g@s@oygmo dgblog@gds

P, - 160

nsgobyggsaro - 150

P,-130

P,-110

Ps-120

nsgolyggsao - 30
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Fy Fa F Ay Ay z t, P

161 | 310 | 150 1 160 | 160 | 1 Py

671 | 700 | 30 311 | 440 | 130 | 5 P3
441 | 550 | 110 | 2 P,
551 | 670 | 120 | 7 Ps

8. 0ofygds dgblogdgdols mogoliggsmo 4dbgdols

9Om 9dbo© as9Mmosbgdols 3Gmglo. xgm Ps 3dm-

3abo  aoposwyomgds  dgblogdgdols  @sbsfyo-

Lol 3gb.

™3gMs@oygao dgblog@gds

P,-160

P, - 130

nogolyggsao - 150

P,- 110

P, - 120

nogoliygsmo - 30

dgblogdgdol aobsfommgdols 3bdogo

F, F F A, A, | Z t, | P

291 | 440 | 150 1 160 | 160 | 1 P:

671 | 700 | 30 161 | 290 | 130 | 5 Ps
441 | 550 | 110 | 2 Ps
551 | 670 | 120 | 7 Ps

9. Ps30m3gbo gopssyompgds dgblogdgdols

slofyobolggb.

™3gMs@ogao dgblog@gds

P, - 160

P,-130

P,-110

nogolygsao - 150

Ps - 120

nogoliyggsmo - 30

d9blog@mgdol aobsfoemgdol 3bdogmo

LBI-0 9B8™M3IdO) — WORKS OF GTU — TPYAbI ITY

Nel (507), 2018



303303533 IR0 3IB603%IdS — COMPUTER SCIENCE — KOMMbIOTEPHbIE HAYKU

F, F, F A, A, Z t, | P
401 | 550 | 150 1 160 [ 160 [ 1 | P,
671 | 700 | 30 161 | 290 | 130 | 5 | Ps

291 (400 | 110 |2 | P4

551 | 670 | 120 | 7 | Ps

10. Ps 36m39bo  aoposwyomoagds dgblog@gdols
slisFyoliol ggb.

M3905@ 0o dgblog@gds

P;-160

P;-130

P,-110

Ps-120

nog0byggsao - 150

nogolyRsao - 30

dgblog@mgool gobofoagdols 3b@ogno

F, F. F A, | A 4 t, [P

521 | 670 | 150 1 160 | 160 | 1 P;

671 | 700 | 30 161 | 290 | 130 | 5 P;

291 [ 400 | 110 | 2 P,

401 | 520 | 120 | 7 Ps

11, GoEysb, dg9bmdgao  gdbgdos  mogoliyggs-
@0, 5do@md bLOgmgds domo oghmosbgde.

@0@dgH>B DS

R

™3gMs@oygao dgblog@gds

P, - 160

Py- 130

P,-110

Ps - 120

msgobyggswo - 180

d9blog@mgdol aobsfomgdol zbdogmo

F F, F A, A, | Z t, | P

521 | 700 | 180 1 160 | 160 (1 | P,

161 [ 290 [ 130 [5 [P,

291 (400 | 110 [ 2 | Py

401 | 520 [ 120 | 7 | Ps

12, m3g@s@oygmo dgblogdgdols ds®mgols 3@ m-
3gbo  a®dgemegds  bgdmm s g@momol  sbognm-
30O 50.

©oblgbo

sd@Mop o0, LRsEosdo dgdmmagsbgdgmos m3g@e-
Bogmo dgblog@gdol dodmgols gobygsmobgdobmgols
‘g3 doggdaeo  gmd3oygBgdgeo  Ligbosto. dgdyds-
390998005 dglodsdolio  3Bmy@sdygamo  LoFgdmbgaoo.
3m3309H 9B gm0 Lgbsmgdo ©s 3Gmy@Msdymo  Lo-
F30mbgano odanggs dgblogmgdol godmymezols 36ob-
(3039%0L: ,, 3003900 Igbogygg@obio”, ,ygg9emobyg dgbs-
900l ©s ,,bogmgdee gloggg@molo™ Ggomobgdols

3500

‘dgboden go@mdsl.

953080 90L LHYogbdl m3gHsgoygmo dgblog@gdols
domgol 30mEglgdol gosb@gosls ©s dgLfegansl.

3°3mggbgos  dgggm@oe
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ABSTRACT. The article proposes a software training program designed for teaching of RAM control processes
performing the method of programmed teaching. The advantage of the simulator is that it allows the student to
choose the number of processes, their priorities, the size of the required memory, etc. Using the software training
program enables modelling the principles of memory allocation: "the first suitable", "the most suitable" and "the least
suitable", as well as the processes with equal and unequal priorities. The software training program allows the
visualization of the process of merging neighbor and non-neighboring memory areas, as well as the addresses of the
source and final memory areas, the sizes of the occupied processes areas. Thanks to the software simulator, the
student not only observes, but also participates in the process of RAM control.
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PeueH3eHTbI:

3. Macurawsuam, npodeccop [enapTameHTa KOMMbIOTEPHOW MHXKeHepun dakynbTeta MHOOPMATUKM U CUCTEM
ynpasaenuma Ty
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AHHOTAUMA. TMpeanaraetcs MPOrpamMMHbIM  TpeHarkep, npeaHasHayYeHHbIM Aaa  obyyeHMa npoueccam
ynpasaeHus namaTbio. OH peannsyeT NPorpammHblil MeTos obyyeHuns. [JOCTOMHCTBO TPeHaXKepa 3aK/04aeTca B TOM,
YTO OH NO3BOJIAET CTYAEHTY BblOPaTb KONMYECTBO MPOLECCOB, UX MPUOPUTETLI, pasmep Tpebyemol namatn U T. 4.
Mcnonb3oBaHWe NporpaMMHOro TpeHaxkepa no3Bo/IAeT MOAENNPOBATb NPUHLMMbLI pacnpesfeneHnsa NaMaTh: «nepsoe
noaxoasawee», «Hanbonee nogxoaallee» U «HaMMeHee MoAXOoAALLee», a TaKXKe MPOLEeccbl, UMeloLMNe paBHble U
HepaBHble NpuMopuTeTbl. MNPOrpamMHbIiA TpeHaXKep MO3BONAET BU3YaZIM3MPOBATL MPOLLECC CAUAHUA COCEAHWUX U He
COCEAHUX YYaCTKOB MNAaMATW, a TaKKe BWM3yanU3MPOBaTb aZpeca MCXOAHbIX M OKOHYaTesNbHbIX YYaCTKOB MNamMATH,
pa3mepbl 3aHATbIMKM MPOLECCaMM Y4acTKoOB. bnarogapa nporpaMmHOMY TpeHaxkepy CTYZAEHT He TO/IbKo Habnoaaer,
HO M y4acTBYeT B NpoLLecce yrnpaBieHUs onepaTMBHOM NaMATbHO.

K/TKOYEBbBIE C/TIOBA: onepaT1eHas NamaTb; MPOrpaMMHbIA TPEHaxep; npouecc.
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3565V0RI30L LY S3RIBOLOI3OL
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E-mail: lia.gachechiladze@mail.ru
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E-mail: r.samkharadze@gtu.ge
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boJodmgganm, 0175, mdognobo, 3. 3ol@ogsl 68°

E-mail: kalabegishvili@hotmail.com

%9:396%96@® godo:

b, gobo@sdgomo, LHY-0b 06xmMIsGogzolbs s dodmgol LobRgdgdol RogymEgBol Jmd3oydgHhgeo
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3. 3ogbody, 0bgm®dsBogols  ©s

E-mail: mziakiknadze@mail.ru

S6MBSG0S. LB o@osdo ‘dg9mmnsgobgdyeos
3Omy@sdygmo  Lofg@mbgeo, @mdgaoi  sbpgbls

30my@sdygmo  Lfsgegdol dgmmpols Ggogobgdsls
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b0l L{sgemgdols dobbom. Lofgmmbganols modligdss
ol, ®m3d LEygbdo mzgomnmb odhggl 3GmE Lgdols
HomEgbmdal, o  3GomMoFgBgdl, Gglygdligdols
H5mE bmdsls mommgymo 3GmEgbologol, @mo-
bol ®mb, @glyalgool dsJbodsgad  Gomwgbem-
4l mommggeo  3OmEgbobmgol.  3Gma@sdygeo
Lo gmbganols  godmygbgds  dglsdangdgeos  mobs-
SMmMobadoMmo  3MomM0dgBgdols 3 Jmby

3MmaMs3930Lmgols gly@lgools godmymeol 3GM-
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LoliBgdols 3odmygmgol  3dmEgbol
30bgomobgdsl, samgmgg ag0hggbgdL Mgliyg@ligdols
Lofgol  Bompygbmdsls,
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Tgbogsgro
m390o30eo  LobEgdgdol s@Jodgddadobs o
d9domdols  3M0biodgdols  IgLFogems  Lodo@mgdls

dobo g9bJzombomgdolol 0dwobs®y 3Gm3gLgools
30b9o@0bgdsl. gb LiHaegbdl goegomgols bsgom-
bgdoli Loggydganosbo@ aoob@gosls s dglfegensl.
od  dobbom  dgdydoggdgmos  dglsdsdolo  dowam-
d9d0 s dmpgegdo [1-5].

0obsdgiimngg  bofg@mbgangdo

ssdosbol  boddosbmdols  Lbgomslibgs

39M0ggbgds

bggg@emdo.
9O0-9@m0 sbgmo Lggams bodygsmem s ydomeng-
Lo aobosmangds. Lo{gdhmbgenol  godmygbgds o
obgmo  Goyo

989JBL  0demggs ssdosbols

mngsmobongol  gbognsgo

s
30m3gbgool  Lfsgangdo-
Lol, @mgm@oass m3g@sigogeo  Lboli@gdol dodm-
g0l dogd gLdyamgdymo gybiogdo. LEs@osdo
‘dg8mmogobgdgmos sbogo doymds @gliyg@ligdols
3obofoagdols 3Mmmgbol Lfsgmgdolomgols [6-10].

doMomao bsfoo

30bygo@obgdols Jmgemgdol  Logydzgembdyg [5,
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@odgeoi  boFgogdsl  pgadeggh  ©ogeg30MEge
M3g@s3oygmo  LobRgdol @gly@lgdols aobofogng-
0l 30m@Egll, Amam®G mebsds®o, olg sHosmsbs-
500 3Mmom@M0BgHol IJmbg 3Gmglgdobmgol. Lo-
Y30mbgaro osbgbl 3Gma@sdymo Lfsgengdols 3g-
0mEols @gomobgdsls.

3oMggar  gobxo®sdo (byd. 1) LHywgbdo xg®
0@hy3b B9dege g0
90omgols d50 3G0mMoBgBgdL. dmigdyen Jgdmnbgg-

30m39Lgool  Aompgbmdsls,

35d0 335J3b Lodo 3OmEgLo, GMImgdbsE 0sbsds®0
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>dols dgdga, LHYgbGo o3Lgdl mommggeo 3GM-

39bob 30dggdmdsls dglsdsdolo gengdgb@gdom.
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DEVELOPMENT OF A SOFTWARE TRAINING PROGRAM FOR TEACHING OF OPERATING SYSTEM
RESOURCES DISTRIBUTION
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ABSTRACT. The article considers the software training program, performing the method of programmed teaching
for the purpose of teaching operating system resources distribution. Advantage of the software training program is
that the student himself chooses quantity and priorities of processes; quantity of the resources for the processes; a
maximum quantity of the required processes, etc. By means of the program the student can not only observe, but also
participate in this process that in turn facilitates study of the specified issues.
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CNIYYAMNHbIE BEPTUKA/IbHbIE CEACMUYECKUE KOJIEBAHUA KOHCO/IbHbIX BAJ/IOK

capse C.10.

JenapTameHT MNPOMbIWAEHHOTO W
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PeueH3eHTbI:
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AHHOTALUMA. WHKeHepHbI aHanu3 nocneactsmi
CUNbHbIX 3EMNETPACEHUI NOKa3bIBaeT, YTO MHOTVE BUAbI
paspylleHMin/OTKa30B 34aHWUIA  ABAAIOTCA CNeACTBUEM
BEPTUKANbHbIX CEMCMMYECKUX KO/NebaHMI OCHOBaHMS.
Bce HOpmbI, AeNCTBYOWME B CEMCMOAKTUBHbBIX CTPaHaXx,
ANA onpeaenéHHbIX KOHCTPYKTUBHbBIX 31eMEHTOB 34aHUM
TpebyloT pacyéta Ha BEPTUKANbHYIO CeNCMUYECcKyto
Harpy3sKky. KOHCONbHbIE KOHCTPYKLMKW OTHOCATCA K TaKUM
anemeHTaM. KOHCTPYKTMBHOE pelueHWe KoHcosein bbl-
BaeT BECbMA Pa3HO006pasHbIM. O4eHb PacnpPoOCTPaHEH-
HbIM BapMaHTOM ABNAKOTCA KOHCO/bHble 6anku. B paH-
HOM CTaTbe PacCMaTPMBAOTCA BEPTMKA/bHbIE CENCMU-
yeckue KonebaHMsA KOHCObHbIX 6anok 6onbLIoro BblaeTa
(oT 6 oo 12m). MpeanorxKeHa pacyéTHan Moaesib KOHCON
B BUAE YKECTKO 3a4e/1aHHOM BanKM € coCcpe,oTOMEHHbIMM
Maccamu, Ha KOTopble AeNCTBYIOT BEPTUKANbHOE YCKope-
HME U BepTMKaNbHAA COCTaBAANOLWLAA YI0BOrO YCKope-
HMA. Moaenb OCHOBaHa Ha NPeAno/IoXKeHUU nocTyn-
aTeNbHO-BPaLLATENbHOTO ABUMKEHUA 34aHUMA B BEpPTU-
Ka/NIbHOM NJI0OCKOCTM OT BO34ENCTBUA BEPTUKANIBHOIO ce-
McMunyeckoro yckopeHus. MocnegHee paccMmaTpmBaeTca B
BMAE CNyYallHOrO NpoLecca, Y4MTbIBalOWEro HecTaumo-
HApPHbIM XapaKTep BO3AENCTBMA YMHOXEHMEM AeTepMu-
HMPOBaHHOW orubatollein GyHKUMM Ha CTaluMOHapPHbIN
cny4vanHbIn npouecc. MNoctaBneHHas 3a4a4a peluaeTca B
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pamKax KOoppensaumoHHOW Teopuu. MeToamka npume-
HUMa K PEeLLEHMIO KOHKPETHbIX KOHCTPYKTUBHbIX 3a4a4.

KNKOYEBbIE C/NOBA:
cercMMYecKas HarpysKa; c/lyyaliHblil npoLiecc.

BEepPTUKaZIbHOE YCKOpPEeHUe,

BBEAEHUE

MocmaHosKa 3a0a4u

KoHCONM OTHOCATCA K KOHCTPYKTMBHbIM 3/1€MEHTaM
3[l@aHUIN N COOPYKEHUN, PACYET KOTOPbIX HA BEPTUKaNb-
HYHO COCTaB/IAIOLLYIO CEMCMMUYECKOTO YCKOPEHMA OCHOBa-
HUA TpebyeTcAa HOpMamM BO BCEX CEMCMUYECKU aKTUBHbIX
cTpaHax. pun sTom npwu onpeaenéHHbIX reOMeTPUYECKNX
napameTpax KoHconel (B OCHOBHOM AJMHa BblneTa),
OHMU, KaK NPaBwU/Io, AOKHbI PACCYMUTLIBATLCS KaK OTAE/b-
HbI KOHCTPYKTMBHbIV anemeHT [1,2,3]. B 06wux yeptax
NoAXO4 K PacyéTy KOHCOMIeN Ha BEPTUKaNbHYIO CeNCMU-
YeCKYI0 Harpy3Ky OAMHaKOBbIN ANA OTMEYEHHbIX HOpMa-
TUBHbIX JOKYMEHTOB M COCTOUT U3 TEX KE 3aBUCUMOCTEN,
KOTOpble UCMO/b3YIOTCA ANA FOPU3OHTA/IbHOIO CENCMU-
YeCKOro YCKOPEHUS, C 3aMEHOM YNCIEHHbIX 3HAYEHUI Na-
paMeTpoB, XapakTepusymolmx Bo3genctame. CornacHo
oTAe/IbHbIM HOpMam [1] MOXKHO MONb30BaTbCA YACTWY-
HOWM PAcYETHO MoLesNblo, T.€., MOAENbIO, KOTOpPas BKALO-
YyaeT B cebA TONbKO KOHCO/b U CONpPeaeNbHbIN SNEMEHT.
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B 3aBMCMMOCTM OT apXUTEKTYPHO-MNAHNMPOBOYHOTO pe-
WweHuA, YHKLUMOHANIbHOIO Ha3HAYeHUA 1 YCI0BUIA cpeabl
NPOEKTUPYEMOrO 343aHWNA/COOPYKEHUA, KOHCTPYKTUBHOE
peleHne KOHconeil ¢ 6onbWMM BbIIETOM MOMKET ObiTb
CaMblM Pa3HOO6pPAa3HbIM KaK MO OCHOBHOMY Hecyluemy
anemeHTy (6anka, depma, NAnUTa, CTPYKTYPHAA KOHCTPYK-
uus), Tak U No maTepuany WMCNONHeHUs (KenesobeToH,
meTann). Bbibop Bcerga CBA3aH, 4acTo ABAAETCA onpe-
OENAWNUM AR KOHCTPYKTUBHOTO peLleHua 34aHUs B
uenom. COOTBETCTBEHHO OTMEYEeHHOMY 3ajaya Uccneno-
BaHWA BEPTMKa/bHbIX CEMNCMMYECKUX KoMebaHMi 3TUX
KOHCTPYKLUMI TpebyeT y4yéTa nepeymcieHHbIX Bbile ¢aK-
TOpoB (KOTOpble He OroBOpPeHbl B HOPMAaTMBHON METO-
[VKe), BO B3aMMOCBA3M C MOZE/bIO BEPTUKAIBHOTO Celc-
MMYecKoro Bosgenctaumsa. MNocnegHee MoKeT 6bITb 3a4aHO
B BWAE AETEPMUHUPOBAHHOIO BO3AENCTBUA, WMAN KaK
CNYYalHbIA Npouecc. YUnTbiBaa XapaKTep BO3AENCTBUA U
HeperyaapHOCTb 34aHUA No NPoduao 13-3a TaKoro Heop-
AMHAPHOTO KOHCTPYKTMBHOMO peLUeHUsA, MOAEeNb BO3-
AeincTBuA B BUAE CNyyYallHOro npouecca Asasetca bosee
afleKBaTHbIM OTOBpaKeHNeM 3a34auun.

B npeactaBneHHOM CTaTbe HamMM pPacCcMaTpUBaETCA
KOHCo/1b 6osblioro BbineTa (oT 6 Ao 12m) B BUAE Kene-
306eTOHHOI 6asikn, HecyLel CTaTUYecKyo HarpysKy. Bep-
TUKaNbHOE CEeNCMMYECKOEe YCKOpeHME 33a[aHO B BuAe
CNyYanHoro npouecca.

OCHOBHAA YACTb

Memoouka pacyéma

M3 BCcero MHOroobpasmsa KOHCTPYKTUBHbIX PeLIeHWi
HecyLLel 4acT KoHconn 60abLIOro BblaeTa B BUAE Hanku
MOHO BbIAEINTb HECKO/IbKO XapaKTepPHbIX pelleHuH,
KOTOpble onpeaenstoT paboTy KOHCONK:

1) Hecywue 31eMeHTbl KOHCONMU (Hanpumep, KOMOH-
Hbl, HECYLUME CTEHbl, B KOTOPbIX OHW 3aZeNaHbl) UmetoT
6onbluMe pasmepbl MOMEpPeYHbIX CEYEHMUM; YCTPOMCTBO
BYT — CEYEHUI C NOCTOAHHO ybbIBalOLLEN BbICOTOM OT 30-
Hbl 334,€/TKM KOHCOAK;

2) pasHble NoALEPKMBAIOLME KOHCTPYKTUBHbIE 3/1e-
MeHTbI (Hanpumep, TArW, NOAMOPKKN) — KOHCONM U KOHC-
TPYKTMBHbIE PELUEHUA CMEXHOM 30Hbl 34aHWA, COOT-
BETCTBYIOLME TaKOMY pelleHuto [4];

3) KOHCTPYKTMBHbIE PELIeHUs 34aHUA B LE/NOM, pas-
HbIMK cnocobamum nepepacnpenenan HarpysKkn oT KOHCO-
N1 N0 BCEMY 34aHMI0.
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Hamu paccmatpusaeTcs pacnpocTpaHEHHbIN 6onblue
BCeX NepBblii BapuaHT.

o™
Puc 1. Cxema gBuxKeHuA OHOpHOﬁ YacTu KOHCONU

MpUHUMaA BepTUKaNbHble celicMuyeckme KonebaHua
OCHOBAHMA MOCTynaTenbHO-BpaLLATeNbHbIMU (MAN  KaK
nocneacTsue peanbHOro BO34ENCTBMA UM KaK nocneac-
TBMA HEPerynapHoCTM 34aHWA B BEPTUKANbHOW noc-
KOCTW), ONA CXeMbl ABUKEHUA OMOPHOM YacTU KOHCOMM
NPUHUMaEM CXemy, AaHHyto Ha puc.l. B aTom cayyae co-
CPefoTOYEHHbIE MacChbl My U M, HAXoAATCA Nof, BO3-
AeNCTBMEM BEPTUKANbHOTO YCKOPEHUA U BEPTUKANbHOMO
COCTaB/IAIOLWLEr0 Yr/I0BOTO YCKOPEHUA, BO3HUKLUEro OT
nocrtynatenbHoro cmeuweHusa s(t) u nosopota 6O(t)
OMOpPHOI YacTu.

Mimea KMHemaTMuecKkoe BO3MYLLEHUE, ANA UCCAeno-
BaHMA KonebaHWi cucTeMbl B BUAE PacYETHOW moaenu,
paccmaTpuBaeM KECTKO 3a[€eNlaHHYI0 B HEMOABUNKHYIO
OMOpPHYI0 YacTb 6anKky € ABYMSA COCPefoTOYEHHbIMMU
Maccamu, KOTOpble Harpy»KeHbl NHEPLMOHHBIMU CUNAMMU,
KaK 3TO MOKa3aHOo Ha puc. 2.

Ona
NPUIOKEHHBIX K Maccam, byem umeTb:

a,() =3 +LO®) (i=1,2), (1)
rae $(t) - BepTUKanbHOE YCKOPEHME OMOPHOM YacTU KOH-

BepTUKaibHbIX yckopenuit a;(t) (i = 1,2),

conn (ycKopeHue OCHOBaHUs); ll-é(t) BepTMKabHasn
COCTaB/IAOLLAA YI/IOBOrO YCKOPEHMUS,
m(¢) (i = 1,2);

oTHoweHuto paccroanma [;(t) (i = 1,2) ot nesoit onopsl

pa3nnyHasa anA

Karkaom TaKXe MpOoMnopLMOHANIbHO

8o maccbl m;(t) (i = 1,2) no scemy nponéty L. Takum

obpasom, MOBOPOT OMOPHOM YACTU  yyuUTbiBaeTcA

M3MEHEHMEM BEPTUKANbHOIO YCKOPEHMUA, NPUIOKEHHOTO
K maccam [5].

ax(t)

LI

Puc. 2. PacuétHaa moaenb cucrembl
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Bbllle 0TMEYan, YTO celicmuYecKne Bosaencrens by-
[eM paccmaTpuBaTb Kak C/y4yaliHbili npouecc. KoHKpeT-
HO ByAem MCnonb3oBaTb MOAEesb B BUAE NPOU3BEAEHMSA
AeTepMUHMPOBAHHOM ormbatoweit GyHKLUMM U CTaunoHa-
pHOro cnyyaliHoro npouecca [6].

[na BEPTUKANbHOTO YCKOPEHUA M A8 BEPTUKANbHO-
r0 COCTaB/AIOWLErO YI/I0BOrO YCKOPEHUS MMeeM Co-
OTBETCTBEHHO:

as (t) = As(De); ag (6) = Ae(Dp (),  (2)
rae Ag(t) v Ay (t) - orvbatowme dyHKUMK, a p(t) — cTa-
LMOHApHbIA CAy4YanHbid npouecc. B 3aBucumoctn ot
334341, OHN MOTYT BbITb BblIPaAXKEHbl Pa3/IMYHbIMU Bblpa-
KeHuAMK. B JaHHOM cnyyae gnisa orvbatomx ¢yHKUMM
6epém BblparKeHUs:

A (D) = AOse_Ct; A () = A09€_Ctt (3)
rae Ags M Agg - MaKCMMasbHble YCKOPEHUA COOTBETCT-
BEHHO 060MM BEPTUKANbHBIM YCKOPEHWUAM; NapameTp ¢
XapaKTepusyeT MNPOAOIKUTENBHOCTb npouecca. B co-
OTBETCTBMM C Halei 3a4adeit OHVU NPUHUMAIOTCA PaBHbI-
Mu ans oboux yckopeHmit. @(t) xapakTepusyeTt yacToT-
HbI CMEKTP BO34ENCTBMA U MPUHUMAETCA OAMHAKOBbLIM
ONns 060MX BepTUMKaNbHbIX YCKOpeHui. [na aBTOKOp-
pPenAuUMOHHOM GYHKLMM Bepém BbipaKkeHne

Ky (1) = Kye "l cospr, (4)
roe KoappuuMeHT a xapaKTepusyeT cTerneHb Koppens-
uun; [ - npeobnagalollylo YacToTy BO3AencTBuMA, a
KoappuuneHT K, onpesenserca U3 ycnosus

Jy ow)dw =1, ()
rae O(w) - cooTBeTCTBYIOWAA BbIpaXKeHUo (4) crnekT-
panbHaa NAOTHOCTb.

BbipaxkeHue (1), npeacTasasiiee A4ns8 Hawen 3agaum
CYMMY A,BYX BEPTUKA/IbHbIX YCKOPEHUI, C Y4ETOM BbiLLEO-
TMEYEHHOro 3anuweTcs cneayowmm obpasom:

a;(t) = (1 +nl)Apse™o(t) (i = 1,2),
raen = Agg/Ags, Npnatomn < 1.

(6)

Ona paHHoW cuctemsl (puc.2) ypaBHeHUa KonebaHui
C NMOMOLLBI0 NPAMOro METO4a UK ypaBHEHUA JlarpaH:Ka
[7] moskHO 3anucaTb cneayowmMm obpasom:
mP; + L1 (i) = mya;(t). (7)
Mepexoaa K HOPMasbHbIM KOOpAMHATaM, BMECTO

JIUTEPATYPA

cuctembl anddepeHuManbHbIX ypaBHeHUI (7) nonyyaem
cucTemy HesaBUCUMBbIX guddepeHUnanbHbiX ypaBHEHW:
G; + wiq; = an(®), (@ =1,2), (8)
roe
am(t) = Z?:l ai(t)uim/Zil miuizm’ (9)
rae Uy, - KoadoduumeHTtsl dopmbl KonebaHuin. Umnynb-
CHaA QYHKUMA, COOTBETCTBYIOLWLAA KAaXKAOMY YPaBHEHUIO
(8), bymet
h;(t) = sinw;t/w; (i =1,2). (10)
B panbHeMwem C MCNONb30BaHWMEM KOPPENALMUOH-
HOM Teopun [6, 8] MOMKHO HaWTU Aucnepcuo nepe-
MeleHna rnasHbix KoopauHat Dq;(t) (i = 1,2) nytém
noactaHoBKku B popmyne

tt
inqi(t, t) = ff hl(t - Tl) hi
00

(t —1)4, (T1)A1(T2)inqi(f1 —1y)drydr, (11)
COOTBETCTBYIOLMX BbipaxkeHuin (3), (4), (8) n (10). Mbl
34eCb He BCTPETUM CYLL,ECTBEHHbIX C/IOXKHOCTEN, HO BCer-
0a yaobHee 3TO c4enaTtb NO BbIPaXKEHUAM, NOYYEHHbIM
nocne onpeaeneHus YMUCNEHHbIX 3HAYEHWI, XapaKTepu-
3ytowmx cuctemy (Wi, Uiy, ), W yKe nocae ux noacTaHos-
Ka B ypaBHeHMe (11) c y4éToM cerogHAWHUX BO3MOXKHOC-
Tell NporpaMmmHbIX obecneyeHunit; noayyeHne MCKOMbIX
BennumH no d¢opmyne (11) He npeactasnsetr ocobou
TPYAHOCTW.

3AK/TIOMEHUE

B npepncTaBieHHON CTaTbe PacCMaTpMBAOTCA BepTu-
Ka/ibHble CeMCMMYEecKMe KonebaHua Kene3obeToHHbIX
KOHCO/IbHbIX 6anok 6onblioro Bbineta (oT 6 Ao 12m).
MpepnoxeHa pacyéTHan Moaeslb KOHCOU B BUAE MKECTKO
3agenaHHoN 6ankm € cocpesoTOYEHHbIMM Maccamu, Ha
KOTOpble AeNCTBYeT BepTUKa/bHOE YCKOpeHMEe U BepTu-
Ka/lbHas COCTaBNAIOWAA YI/I0BOrO YCKopeHua. Mogaenb
OCHOBaHa Ha MNpPeanosIoKEeHUW MOCTynaTe/IbHO-BpaLLa-
TENbHOro [ABWMKEHUA 34aHMA B BEPTUKAJIbHOM MAOCKOCTU
OT BO3ENCTBMA BEPTUKANIbHOMO CEMCMMYECKOTO YCKope-
HuA. MNocTaBneHHaA 3a4a4a peLlaeTca B paMKax Koppens-
LMOHHOM TEOpUU.
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ABSTRACT. Engineering analysis of the strong earthquake effects reveals that many types of the demolition/failure
of buildings represent the consequences of the vertical seismic acceleration of the base. All Codes, which are
functioning in seismic active countries, for the definite types of construction elements request calculation on vertical
seismic load. Cantilever constructions belong to that elements. Construction decision of cantilever construction may
be of very different kinds. Very widespread variant is the cantilever beam. The article considers vertical seismic
vibration of the long span (from 6m — up to 12m) cantilever beams. Suggested calculation model of cantilever as rigid
embedded beam with concentrated mass, which is affected by vertical acceleration and vertical component of the
angular acceleration. Model is based on assumption translator-rotational motion of the building in the vertical plain
caused from vertical seismic acceleration. The last is considered as random process taking into account nonstationary
nature of influence by multiplication of the bending function on stationary random process. Problem is solved within
the framework of the correlation theory. Methods are effective for solving the specific problems.
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ABSTRACT. The existing technology of processing of medicinal and food plant raw materials is considered. It is
shown, that in the known technology, water vapor of high temperature is used to prevent the fermentation of cell
juice, which affects the enzymes activated during the mildening and grinding of the leaf and ensures their complete
inactivation. Such fixation of the sheet at the initial stage of processing eliminates the fermentation of the sheet by
the oxygen of the ambient air and the undesirable changes associated with fermentation. Under the conditions of
using this technology, a significant increase in the antioxidant potential of the starting material is achieved. However,
due to the effect of high temperature, vitamins break down and their positive properties deteriorate.

It has been shown that freezing of raw materials using liquid nitrogen can be used to prevent the fermentation of
cell sap. The oxygen of the ambient air is deprived of the possibility of affecting the frozen cell sap. A new technology
for the processing of plant raw materials is presented, which provides its freezing in liquid nitrogen, crushing of frozen
raw materials to the desired dimensions, thawing of the crushed material and drying under pseudo-fluidized bed
conditions.

KEY WORDS: Drying; freezing; liquid nitrogen; plant raw materials; water vapor.
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NEPEPABOTKA JIEHEBHO-MULLEBOIO PACTUTE/IbHOTIO CbIPbA MYTEM 3AMOPAXUBAHUA U
PASMOPAXUBAHUA

Merpenuase T.1. JenapTameHT NUweBol UHAYCTPUK, NPY3NHCKNI TeXHUYECKMiA yHuBepcuTeT, Mpysua, 0175,
Téunucu, yn. M. KocTasa, 68°
E-mail: tmegrelidze@yahoo.com

Fyrynawsunm 1. JenapTameHT NuWeBol MHAYCTPUK, NPYy3NHCKUI TeXHUYECKMiA yHuBepcuteT, Mpysua, 0175,
Téunucu, yn. M. KocTaBa, 68°
E-mail: givi.gugulashvili@gmail.com

Ucakapse T.A. [JenapTameHT NueBoli UHAYCTPUK, MPYy3NHCKNI TeXHUYECKMiA yHuBepcuTeT, Mpysua, 0175,
Téunucu, yn. M. KocTasa, 68°
E-mail: tamazisakadze@gmail.com

PeueH3eHTbI:
3. Oxxanapumpaae, npodeccop JenapTameHTa NULLEBON MHAYCTPUM aKybTeTa TPaHCNOPTa U MalLMHOCTPOeHUs TY
E-mail: zurabjaparidze@yahoo.com
P. MenKagase, JOKTOP TEXHUYECKUX HAYK, Mpodeccop, CTapLwnii HayYHbI COTPYAHUK MHCTUTYTa MEXaHUKM MaLLUH
Padwnana Banu
E-mail: remeisi@mail.ru

AHHOTALUMA. PaccmoTpeHa cyLLecTBYOLLasn TEXHOIOMMA nepepaboTkm e4yebHO-NULWEBOr0 PacTUTE/IbHOTO CbIPbA.
MoKasaHO, 4YTO B M3BECTHOW TEXHONOIMM ANA NpefoTBpalleHns depmMeHTauMU KAETOYHOro COKa, COr/acHO
CyLLeCTBYIOLLE TEXHONOMMU, WUCMONb3yeTCA BOAAHOW Nap BbICOKOM TemnepaTypbl, KOTOPbIA BO3aencTByeT Ha
aKTMBM3MPOBABLUMECA B NPOLLECCE MATUA-U3MENbYEHUA NCTa GepMeHTbl U 0becneumBaeT UX MOJIHYIO MHAKTMBALUMIO.
MopobHana d¢uKcauma NUCTa Ha HavyaNbHOM 3Tane nepepaboTKM UCKAoYaeT GepMeHTauMto SINcTa KUCNoPOAOM
OKpY’)KaloLLLero Bo3ayxa M CBA3aHHbIX C pepMeHTaunel HexenaTeNbHbIX USMEHEHUI, 4To obecneymnBaeT BOSMOKHOCTb
ero A/UTeNbHOrO XpaHeHWA. B ycnoBMAX MCNONb30BaHWMA YyKa3aHHOM TEXHONOTMWU AOCTUFAETCA 3HaYUTeNbHOE YBe-
JIMYEeHNe aHTUOKCUAAHTHOrO NOTeHUMana UCXogHoro matepumana. OgHaKo M3-3a BO34ENCTBUA BbICOKOW TemnepaTypsl
MMEET MECTO paspyLleHMe BUTAMUHOB U YXyALEHME UX NONOKUTENbHbIX CBOMCTB.

MokasaHo, 4TO A/AA nNpeAoTBpaleHna GepmeHTaLMM KAEeTOYHOTO COKa MOMKEeT ObiTb MCNOo/b30BAaHO 3amMo-
pa*knuBaHme CbipbA C UCNONb30OBAHMEM XMAKOro asoTta. Kucnopopn oKkpykatollero Bo3gyxa AvWEH BO3MOXKHOCTU
BO34ENCTBMSA HA 3aMOPOKEHHDbIN KNeTOUHbIM CcoK. MMpeacTaBneHa HOBAasA TEXHONOTUA MepepaboTKM PacTUTENIbHOro
cbipbA. HoBasa TexHONOrMA nNpenycmaTtpmBaeT ee 3aMOParKMBaAHME B KUAKOM a30Te, U3MeNbYyeHMe 3aMOPOXKEHHOro
CblpbA A0 *KenaemblX pPasmMepoB, pasmopaxkMBaHWe WU3MeNbYeHHOro MaTepuana U CyLWKy B YCAOBMAX NCeBao-

OXXUXKEHHOro cnosA.

K/TKOYEBbBIE C/TIOBA: BogAHOW Nap; *KMUAKUIM a30T; 3aMOpaXKMBaHME; PacTUTENIbHOE CbiPbe; CYLLKaA.
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ABSTRACT. Thermoelectric coolers have no moving parts, they are noiseless and reliable in operation.
Thermoelectric coolers are mainly used in transport. The thermoelectric cooling machine of cascade type with new
design is comfortable, characterized by improved design and new automation devices.

Due to their unique thermal and operational properties, devices based on thermoelectric modules - Peltier
modules - allow to achieve the required level of cooling of various products without special technical difficulties. As
coolers of electronic components, these means of supporting the necessary temperature regimes for their operation
are extremely promising. They are compact, convenient, reliable and have very high performance.

A cascade-type thermoelectric cooling machine enables the maximum temperature difference between the cold
and warm surfaces of its design, the maximum value of the cooling capacity and the increase of the refrigerating
index.

The compressors, pumps, refrigerants, refrigerating oils, expensive automatic devices, pipe fittings and other
additional elements are not required to manufacture such refrigerators.
Based on above mentioned it can be said that the presented design of the refrigerator gives a big saving in money

costs.

KEY WORDS: Cascade-type; Peltier unit; program “Kryotherm”; thermal element; thermoelectric cooler.
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AHHOTALMA. TepmoaneKkTpUYeckne XoN04NAbHUKM HE UMEIOT NOABUMKHbIX YacTel, OHM BECLUYMHbI U HAAEXKHbI B
pabore.

Bnarofapa CBOMM YHWKasbHbIM TEN/I0BbIM U 3KCMyaTaLMOHHbIM CBOMCTBAM, YCTPOMCTBA, CO3AaHHbIe Ha OCHOBE
TEPMO3/IEKTPUYECKUX Moaynei — mopgynei lNenbTbe, NO3BONAIOT AOCTUYb HEOOXOAMMOrO YPOBHA OXarKAEeHWUA
Pa3NnYHbIX NPOAYKTOB 6€3 0CobbIX TEXHMYECKUX TpyaHocTen. KaK Kynepbl 3N1EKTPOHHbIX KOMMOHEHTOB, AaHHble
cpencTBa MoaAepKKM HeobXoAuMbIX TeMMepaTypHbIX PEeXMMOB WX 3SKCM/yaTauuu ABAAIOTCA 4Ype3Bbl4alHO
nepcnekTMBHbIMU. OHY KOMMAKTHbI, YA06HbI, HaZeXHbl U 061a4310T O4eHb BbICOKOM 3dEKTUBHOCTbIO PaboTbl.

TepMo3aneKkTpnyeckne XoNoAUAbHUKM B OCHOBHOM MPUMEHAIOTCA B TpPaHcnopTe. TepMo3seKTpuyeckasa Xoso-
OMNbHAA MallUMHa KACKaZHOro TWUNA HOBOWM KOHCTPYKUMM OT/IMYaeTcd KOMGOPTHOCTbIO, YCOBEPLUEHCTBOBAHHbIM
AN33aHOM M HoBEeNWKMMUK NpUBopammn aBTOMATUKM.

TepmMoaneKkTpuyeckaa Xo/N0AUAbHAA MalUMHA KAacKafHOro TMNa A3eT BO3MOMKHOCTb MPUHATUA MAKCMMA/IbHOM
pa3sHOCTU TemnepaTyp XOJI04HOM U TENI0M MOBEPXHOCTEM €e KOHCTPYKUMU, MPUHATUA MAKCMMASbHOM BEANYUHbI
XON0A0MPON3BOAUTENBHOCTU U YBEIMYEHUA XONOANIBHOTO  KoadduLMeHTa.

[NA U3roToBAEHUA TaKUX XONOOUbHUKOB He TPebyloTcA: HM KOMNPECCOopbl, HM HACcOCbl, HU XNaf0areHTbl, HU
XONoAM/bHbIE Macna, HU SOPOrocTosAwme aBTomaTUYeckme npubopbl, HU TpybonpoBoaHaa apmaTypa U HU Apyrue
OOMNONTHUTE/IbHbIE 3/1EMEHTbI.

M3 npeaplaywero MOXHO CKasaTb, YTO NpeacTaBAeHHAA KOHCTPYKUMA XONOAUAbHUKA AaeT 6ONbLIY0 SKOHOMMUIO
OEHEeXHbIX 3aTpar.

KNKOYEBBIE C/TIOBA: KacKkagHbiii; nporpamma KPUOTIPM; TepMO3/1IEMEHT, TEPMOINEKTPUYECKUIA XONOANNBHUK;
anemeHT MenbTbe.
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ABSTRACT. The article discusses a new solution for
combining wind generator and solar concentrator into one
structure. It is based on the transformation of the shape,
which at a different stage causes transportable folded
package of united structure, solar generator with spreaded
paraboloid surface, and wind generator with further shape
transformation. This facility is predominantly defined for
extreme conditions that continuously provides electricity
to customers regardless day or night, windy or rainy
weather.

KEY WORDS: Construction; extreme situations; solar;
solar concentrator; transformation; wind; wind generator.

INTRODUCTION

Offering new constructive structure of wind ge-
nerator and solar energy transformer

Extreme structures are used more frequently in con-
struction, which are designed to ensure the functioning
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of building in the non-ordinary environment and with the
non-ordinary constructive structure.

In general, with our conclusions, the classification of
extreme structures consists of three parts:

- Buildings that are created in an extreme envi-
ronment;

- Buildings, which are normally required to satisfy
extreme requirements;

- Buildings, with extreme requirements to ensure its
creation and function in extreme environment.

MAIN PART

In order to clarify the issue, let's consider each of
them in general and briefly:

- Extreme environment varies and can be very
different. Such environment may be for permanent
purposes such as water spaces, space, difficult places to
reach, and other
conditions of the building; or may be created periodically
- floods, mudflows, landslides and more.

- Recently closing and opening the premises of the
building space from the functional requirements of

places for creation of extreme
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structures occurred in the constructive solutions of the
stadiums represent an example of creation of an extreme
structure in the usual environment.

— In special cases where both conditions - the
ecological and the construction extremes are simul-
taneously requested. Examples of this are quite similar to
spacecrafts [1] as well as on the earth. For example, we
can consider hailing systems for vineyards, when an
extreme environment is created by hailing and in this
environment the construction system of vine protection
from hail should be created in the immediate vicinity [2].

Here is a specific example of extreme construction:
rapidly-erecting single-span and multi-span  bridges;
vineyard protection systems from hail; rapidly-erecting
and moving communication systems; wind and solar
power transforming structures; space opening solar
batteries, reflective concentrators and antennas; techno-
logical squares and more.

The article discusses solar and wind energy, multiple
use, formation - transforming structure in Georgia.

As it’s known, solar radiation can be transformed into
useful, other kind of energy using active and passive solar
systems.

Often the building's architecture itself performs the
role of solar radiation collector when elements of the
walls, ceilings and floors are installed in the elements of
heat collecting in the passive solar system.

As for the active use of solar energy, it is mainly
carried out by collectors and solar systems.

The solar energy systems operating by the collectors are
based on the absorption of solar radiation by the collector
and transformed into turbine energy, which will be
transferred from the tubes or directly into the air, air or oil.

The direct conversion of solar energy into electricity is
carried out by photoelectric systems that are increasingly
used in practice.

Special attention is paid to the solar thermal power
plant that transforms solar energy into electricity. The
solar energy accumulation in electricity is carried out in
concentrators, the types of which are [3]:

1. Solar parabolic concentrators;

2. Solar parabolic reflective concentrators;

3. Solar power plants with a tower-like central
receiver, with solar rays supplied to flat, and in some
cases with long-faced parabolic or paraboloid reflectors.

CONCLUSION
The reviewed work refers to the paraboloid reflectors
of the sun, that are predominantly used in extreme
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conditions and in the absence of solar radiation or night
conditions, they are able to transform the shape of
transformation into the propeller and work to convert
the wind energy into electricity [1].

In the solution of the constructive system the main
principle is the wind generator, which includes propeller,
reducer, roller, generator, power
battery [4]. The propeller rotation axis is not vertical but
horizontal.

transformer and

As for the propeller lapates, they are
composed of rigid elements and are a type of sail
propeller. It is also important that the propeller is
multisheet. The structure of generator can be surface,
coastal, shelf and sailing. At the given stage, the
proposed version is overground, excluding the type of
hover of construction.

One of the major problems is to provide population
and equipment with electricity in extreme conditions. For
this purpose, the authors have developed universal
device that simultaneously works both on solar energy
concentrations and wind power generation [5]. The
figure 1 represents the spatial diagram of such energy
equipment. The device in the folded position is shown on
the first diagram (see fig.1a); the second diagram shows
the device in the position of solar reflector (see fig.1b),
and the third one - the device in the position of the wind
turbine (see fig. 1c).

Constructive diagrams of energy equipment, const-
ructive composition and principles of operations are
shown on Fig. 2. a) and b).

The equipment in its composition (Fig. 2) consists of a
supporting body (1), with rotating platform (2). Drive
rotating platform consists of electric engine (3) and gear
drive (4). On the brackets located on the platforms (5), the
movable rings of four-fold mechanism are connected to
the main body of the equipment (7) and the hydrojack (8).

The main body of the equipment is equipped with
wings sectors (9), hydrojack with wing locker and
resolver (10), multiplier (11) and generator (12). The
main body also consists of nuthatch (13) which together
with hydrojack (10) rell (16) connected with a lever(18)
makes motion movement along the directing cylinder
(14). (13) With the motion movements nuthatch and the
main body which is attached with the stems and lever to
it, (7) can return. Bearings (15) and cut out longitudinal
sections which are in directing cylinder make this op-
portunity, in which the lever is moving (18).

The device works in two contradictory modes - the
first when solar energy is used, and the second, when the
flow of air flow, i.e wind kinetic energy in contrast with
mechanical energy. When working in the first mode, a
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chuck (18) with a lever (18) on the lever (13), which at
some distance removes the wings before the reflector
shape (Fig. 3 and Fig. 4). The reflector concentrates the

solar radiation in its focus, where the heat converter is

placed (17).

Fig. 1. The Spatial diagram of stages of wind and solar power equipment
A) The device in the folded position; B) the device in the position of solar reflector
c) the device in the position of wind turbine

During the night or cloudy weather, the equipment is
moved in the wind regime. For this, the ankle of jack (10)
is given an additional shift, which will cause the wings
axis rotation placed in the long-sided screws, along with
the wings (5).

Expanded and returned wings are actually wind
turbine. The given turbine with the wind influence turns

a)

driving gear of multiplier (4) is dropped on a shaft and
the last one, with the gear leaning, makes the generator
working(12).

Reflectors and wings orientation towards sun rays or
wind direction is occurred with the rotation of the
platform (2) and the jack (8) which are carried out by the

computer system.

b)

Fig. 2. The constructive scheme of the wind and solar energy equipment in the folded position

a) Device in the folded position; b) Device in the opening position
Holding body (1); Rotating platform (2); Electric engine (3); Gear (4); Corbels (5); Pivotally connected sliding rings of the four-row mechanism (6);
The main part of equipment (7); Hydraulic jack (8); Sector wings (9); Hydraulic jack for closing and opening the wings (10); Multiplier (11);
Generator (12); Slider (13); Leading cylinder (14); Bearings (15); Stem (16); Heat transfer device (17); Lever (18).
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ABSTRACT. The article discusses the creation of extreme,
rapidly-erected, mechanized bridges. Here are discussed
similar bridges that are already established in Georgia as
well as new solutions that allow overcoming the
mechanized building of the bridge.

There are two versions - a multi-span bridge, which on the
latest level becomes a single-span, with a length of 60
meters; and a single-span bridge that is about 20 meters,
which flaps from the car in 2-3 minutes.

KEY WORDS: Assembled-collapsible; extreme situa-
tions; inventory; mechanized bridge; multi-span bridge;
overcoming obstacles; single-span bridge.

INTRODUCTION
The current direction of the engineering preparation of
the territories is to overcome the water and water
resistance and crossings. It is a fundamental feature of
mobility demand, which is hard to achieve in the extreme
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circumstances, the development of modern techniques,
technological processes and military art, including the
development of the force of operation.

Constructive incompatibility is one of the main factors of
"assault" and "guide" bridges and difficult environmental
conditions, including overcoming resistance of relief’s
outline, geology and hydrology. Of course, the focus of
further research and task solutions is to be directed
towards improving bridges for military and civil extreme
situations.

Preparing Georgian territory, infrastructures and
communications for defense and military-engineering
maintenance researches will include the construction of
new types of military bridges and processing the military
use of art.

MAIN PART

The idea of creating "bridges" for military and civil
extreme situations in the executed works is based on the
creation of such types of constructions in the operations
of "forcing", which makes it possible to use the helicop-
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ters to build the bridge over the shortest period of time
as well.

As for "guide" bridges, the works cover a wide range
of individual options [1].

In this case, its already made and implemented two
modifications of bridges - assembled-collapsible metal
bridge with semilunar module KM-01-T and KM-02-T.

The scheme of the KM-01-T bridge (Fig. 1) belongs to
the type of rapidly-erected bridges to pass all types of
transport, including tracked modern tanks.

The constructive scheme of assembled bridge is
hardly suited to any classic form, which demonstrates its
uniqueness. This is a multi-span bridge with a length of
span no more than 4 meters and supporting height of 2
meters. Based on this, the proposed scheme can be used
for low water and low elevation passes.

The passage of the built span consists of mutual-
crossing cylindrical surfaces with the curvature along the
axis of the passage. The location of the crossing line
depends on the relief of the passage, but the curvature

of the surface and the sizes of the built span are taken
into account not to limit traffic movement.

The width of the passage provides a single flow of
traffic row, but if necessary, it may reduce or increase
the measures.

Two modules are used for the whole bridge: the main
(2) and the edge (1,3).

The main module of the assembled-collapsible bridge
is the whole structure that consists of longitudinal and
transverse elements.

In the lower part of the main module it is a box-like
supporting arch that performs the role of a bridge with
the lower self-regulating heel. Constructive solution of
the retaining system during any form of ground surface
allows the module to be horizontally corrected.

A flat module is used on the head and bottom of the
bridge.

The modules are connected to each other with a

special locking device (4).

Ly
&

o

ra

NS

e —
X

Fig.| Assembled-collapsible metal bridge with semilunar modul KM-01-T
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Technic-tactical features of the bridge

1. The amount of elements in standard complect:
among them: edge
intermediate
2. The length of passage, which will
be covered with one complect
3. The maximum length of one complect
4. The whole length of bridge passage, according
to the used amount of complect
The width of the passage
Bridge calculation capacity
The maximum weight of one element

Measures of the main element

© ©® N o v

Means of transportation

10. Means of installment of the bridge

11.The amount of installers

12.Time of installment

As for the assembled-collapsible bridge with crescent
modules, KM-02T, its construction (Fig. Il) is actually the
modernization of the KM-01T bridge and continuation of
this direction[2].

The design of the KM-01T model bridge and the
natural measures of the field examinations showed the
necessity of principle and constructive changes in the
assembled modules and the whole system, as a result,
the unique set of the bridge KM-02T was created with its
constructive scheme and operational characteristics.
However, all the positive constructive features that were
reflected in the KM-01T module bridge were maintained:
the geometric form of elements, the principle of self-
regulation of the supports and etc., besides:

- First of all, as a result, means of installation and
transportation abilities, measures of the assembled
module have been increased to maximum. Specifically,
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12un.
2un.

10un.

18m.
22m.

unlimited.

4m.

80t.

2,5t.

3x4x1.1m.
2 long-size auto platform
(6-6 elements on each)
autocrane with 2.5t. capacity
on arrow ledge 12m.
3 persons.

35min.to 2 h.

the width of the roadway is up to 4,2 m and the
calculation length is up to 6 m.

- In this case the maximum height is not fixed and
may be changed not only on account for pulling supports,
but also that the part of the built module of the span is
used as a support. It’s achieved that the middle element
of the span has the possibility of holding three project
conditions in accordance with bending and the ground
relief. The height of such combined support can reach 4
meters, which sharply increases the range of the use of
this system to overcome the difficult relief.

- The basement of the previous module happens
not with a special extra element, but by a conventional
metal pipe that is a constructive part of the module and
fully satisfies the functional appointment of the joint
node.
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8.

EM-02T

Fig. Il assembled-collapsible metal bridge with crescent module

Technical and tactical features of the bridge

. The amount of elements in standard complect:

among them: edge
intermediate
The length of passage, which will

be covered with one complect

. The length of passage, used according to

amount of complect

The width of the passage

Maximum local depth of crossed resistance:
during simple scheme

during combined scheme

Calculation capacity

The weight of assembled module

edge

intermediate

Module measures in transportation condition:

edge

intermediate

9. Means of bridge transportation -

10. Means of installation:

11.The amount of installers

12. Time of bridge installation
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11un.

2un.

9un.

25-30m.

unlimited

4,2m

4m.
5,2m.
60t.

2,5t.
3,2t

2,1X6,0X0,6 m.
1,2X3,0X4,2m.
auto platform

or autocar with loadings.
autocrane
3 persons

45 min.to 1,5 h.
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Bridge transportation, installation and exploitation
conditions (Fig Ill) create a promise to ensure that
crossing more than 7° slope on the passage is reached
without sliding of caterpillar transit. Such parameters
provide the bridge usage between the different levels of
shores. In addition, the passage of the bridge and
combined function of support and crescent shape
"soften" the contour of the flow of any deepening
profile. The wave scheme of the pedestrian blocks the
friction factor of the slip in case of a sharp slope of the
passage, which further increases the range of its use.

Particularly, it should be noted that multi-supporting
touch of each block to the ground minimizes the adverse
effects of ground rinse effluent.

Staff units of the First Patriotic Military Bridges are
transmitted to Georgia.

Fig. Il - Staff battling Bridge KM-02T
on field trainings and exams

At this stage the design process is undertaken by an
extreme mechanized transformable multi-span bridge
that creates a good perspective for its use in civilian
emergency situations and military operations.

ISSN 1512-0996
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As it is known, there are existing methods of erecting
bridges, according to which interlocking slopes are going
to be built between the river shores and then making a
bridge over them. If the span of the bridge is bigger, then
temporary interlocking slopes or ferries are made during
the installation. Such methods cause the expansion of
bridge construction, excess of financial and material
resources.

The technical result of the invention is to increase the
efficiency of the work. The result is achieved in the
sections of bridges with the streched out supports placed
on the slidings, which after the bridge installation is
finished, it will be shifted and multi-span bridge will be
changed to single-span one. Such procedure, in most
cases, is necessary to build a multi-span bridge over the
rivers, as there is ground rinse in the bottom of the
supports.

The principle constructive scheme of the bridge is
presented by Fig. IV, where Fig. 1 and Fig. 2 reflect putting
the first section (1) with crane and attaching on one bank
of river; Fig. 3 and Fig.4 show the first key section (2)
supply, access, joining it to the initial section, tightly
attaching and catching the console; Fig.5 and Fig.6 indicate
the sliding process from the section of the streched out
foot (3), reliably attaching to the upper part of the section,
and the lower part to the bottom of the river. Attaching
the rest of the bridge parts to each other and streching out
the foot happen in such sequence as it is shown on Fig. 7
and Fig.8. Finally, as soon as all the sections of the bridge
are securely attached to each other, they will get rid of the
streched out feet (3) and the bridge gets the finished face

(Fig. 9).
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Fig9

Fig. IV

Despite the fact that the inventory bridge project is
created, the length of which reaches 60 meters and the
installation time is from 45 minutes to 90 minutes, in
extreme situations, it is actual to create rapidly-erected
single-span mechanized bridge, which will be built in 2-3
minutes to overcome the obstacles.

The research object belongs to single-span deplo-
yable bridges for extreme situations. Its span length is
about 19.2 m [3]. Bridge transportation and spreading
and folding cross over the resistance of the Man-Firm
Fourth of the Ford Vehicle KAT-1 installed on the car.
Bridge and break bridges require a few minutes. The
bridge can be used multiple times.

In this direction:

— Structural and kinematic analyses of the whole
structure were carried out, which resulted in the optimal
structural parameters of the system based on the design
data;

— The technical project of bridge-layer construction
process has been developed;

1LB3-0L I®™M3Id0 — WORKS OF GTU — TPYAbI ITY
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— Calculation of the construction of the bridge-layer
was carried out on the motion load;

— The cinematic exam was conducted on a large
model of bridge—layer and bridge construction;

— Assembled folding-span bridge mock-up was
made.

CONCLUSION
The submitted version of the assembled bridge project
has been developed for the establishment caused by
natural disaster - for evacuation and road connectivity
when bridges fail caused by river flows and mudflows.
With the help of assemble bridge, people will be able to
leave places of natural disaster, and rescuers will be able
actually to help injured people.
The bridge layers are envisaged for the rapid con-
struction of the bridge over the rivers, ravines, and
various kinds of up to 18 meters wide barriers.
The bridge provides heavy caterpillar and wheel
equipment as well as armored one.
Assembled bridge is provided not only for the tanks
dimension caterpillar or wheel lorry, but also for light
vehicles. In this case, between the joints of the bridges,
pen space is covered with lightweight shields.
The bridge installation on the obstacles occurs on four
axis military vehicle by installing KAT-1 bridge-layer.
The development of the project was preceded by
analysis and assessment of tactical-technical and opera-
tional data of the bridge-layers on the vehicle base in
leading countries.
Designed bridge-layers for assembled-collapsible single-
span bridge have been installed on the MAN-KAT1
military base on the installation and opening of a single
bridge.
The theoretical drawing of transformable, single-span,
two-lane assault bridge with a length of 19.2 m and
width of 4 m is shown on Fig. V.
Constructive creation of the bridge-layer on the military
machine MAN KAT1 is represented in Fig.VI.

As a base car is a military car, based on the MAN
KAT1 wheel formula 8 x 8 will be processed for bridge-
layers with 10 x 8 wheel formula.
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Fig. V Theoretical drawing of the bridge ( measures are in centimetres)
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5

Fig.VI - Bridge-layer vehicle on a base of MAN KAT1

For a thorough study of the bridge construction and experimental studies, a valuable, functional model of the

mechanized fence complex was created at 1:10. Here we are presenting assemble-collapse shots of hanging block of
the bridge model.
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Fig.vil
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ABSTRACT. We consider the sequence {V,, },,»1 of random variables controlled by the sequence {¢,},»1 when for

P(§, = 1) =P and P(&,, = 0) = 1-P the distributions Py, s —; and Py ¢, —o have densities f;(x) and fy(x) from the class

L, (-e0,20). Under certain conditions we establish the accuracy of the error between the density ]_f(x) =Pfi(x) +
(1 = P)f,(x) and its non-parametric kernel-type estimate constructed by means of observations {¥;,},,51-

For today it's known only non-parametric kernel density estimation for independent selectivity. In this work we
consider kernel density estimation in case of independent observations that represents new result in non-parametric

kernel density estimation research theory.
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AHHOTAUMA. Ha npeanonaraemom npoctpaHctee (Q,F,P) paccmoTpeHa onpeaeneHHan BepOATHOCTb [BYKOMMO-
HEeHTHOI TecHOM cTauuoHapHoW nocnegosatenbHocTv BennuunH {&; X;}i-1, rae {&:}i=1 — ynpasnaiowan auckpetHan
C/ly4alHOCTb NOC/IeA0BaTEIbHOCTM BEIMYMH €O 3HadyeHuem {0,1} Bo mHoxecTBe, 1 {X;};»1 — YC/I0BHO HesaBucUMmasn
nocnef0BaTe/IbHOCTb C/IyYalHbIX BE/IUMYMH, B TO BPEMSA KaK BE/IMYUHbLI X1, Xo,...,X, NPEACTaBAAOT Hen3BecTHyo f(x) ¢
HannumMem nAoTHocTM X. Ona HabnogeHus 3a cayYalHbIMU BeMUYMHAMKM L(X) reHepanbHOro eguHCTBa, B onpege-
NEHHbIX YCN0BUAX B3ATO f(X) cmenoe onpeaeneHune Tuna PoseHbat-MapseHa 8 f(x).

BmecTe c 3tTum B paboTe onpefeneHa TOYHOCTb ou,eHKMf(x). B uyacTHocTU: npuHATbl f(x) n f(x) — OLEHKMK
MHTerpana Hak/AoHA KBagpaTa. OueHKa MNIOTHOCTM B COBPEMEHHbIX WMCCNeLOBaHUAX ABAAETCA OAHMM M3 aKTy-
aNbHEeMLWMX BOMPOCOB, TaK KaK 4YacCTO MCMNO/b3YeTCs M B PErpeccuMBHbIX aHanu3ax, GMHAHCOBOM maTemaTuKe U B
pa3HbIX HaNpPaBAEHMUAX aKTyasIbHbIX UCCNEA0BAHNN.

Ha cerogHAwWHMI feHb M3BECTHbl HermapameTpHble OLLeHKM MNOTHOCTM TO/MbKO ANA He3aBucuMmoOM usbupa-
TeNbHOCTU. B paboTe MPUHATHI OLLEHKM MAOTHOCTM B C/AyYasx HE3aBUCMMbIX HabAOAEHUM, YTO ABAAETCA HOBbIM

pe3ynbTaTom B TEOPMU UCCNEA0BaHMI HenapameTPHbIX UCCNeA0BaHMA.

K/TKOYEBBIE C/IOBA: n10THOCTb OLEHKWU; SMAMPUYECKUI MOAX04; Iproanyeckas 0CoO6eHHOCTb.
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AHHOTALMA. NMposeaeHbl paboTbl MO MCMbITaHUIO
6anb3ama «lpaanb» Ha AHTUCTPECCOBYIO AKTUBHOCTD.
OnbITbl NPOBOAUANCE B BYX BapMaHTax: Ha aslKOro/bHOM
n 6esankoronbHOlM dopmax npoayKTa. ANKorosbHas
dopma Hanb3ama UCMbITbIBANACb HAa MOPCKUX CBUHKaX,
MbILWAX U Kpblicax, 6e3ankoronbHaa popma — Ha camkax
KpbIC INHMI Bucrap.

B nepBom BapuaHTe OMbITOB MCMONb30BaAN TeCTbl
CTpecc-peaKkLmm Ha rMnobapuyecKyto rMnoKCUIO U UHTEH-
CMBHYIO MbILLIEYHYIO HArpys3Ky, BO BTOPOM BapuaHTe —
BbI30OB CTPECCA NYTEM KECTKON GUKCALMM }KUBOTHbIX.

YCTaHOBAEHO, YTO NPU NPUMEHEHUWN ANKOTONbHOrO
6anb3ama BpemMa HAXOXKAEHUA KUBOTHbIX B BapoKkamepe
00 pa3sutna cyaopor yseanumnocb Ha 38%. Cneposa-
TeNbHO, 6anb3am ABHO 3a4EepKMBAET PasBUTME CTpecc-
peakuuun Npu runobapuyeckon rmnoKcum.

Pe3ynbTaTtbl UCMbITAaHWA MbIlEN U KPbIC Ha MHTEH-
CMBHOM MbIWEYHOW HarpysKe MOKA3a/M, YTO OMbITHble
KMBOTHbIE NJaBasn B cpegHemM Ha 32 MUHYTbl fo/blue
KOHTPOJIbHBIX.

Mpyu npumeHeHun 6esankorosbHoro 6anb3ama B
fo3e 3 MA/Kr cyuwectBeHHo ocnabnserca npossieHue
cTpecca: runepTpodua HaAMNOYEYHUKOB YMEHbLUAETCA
NMPUMEPHO Ha 2/3 M COOTBETCTBEHHO CHUXKAeTcA AeKpe-
MEHT aCKOpPOMHOBOM KUCNOTbI, TUNEPTAUKEMUA MOYTU
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NMOSIHOCTbIO MHBENNPYeTCA, [O0CTOBEpPHO ocnabnsetca
nageHune seca IMMGOULHbIX OPraHoB.

YacToTa pasBUTUA U3BA3BNEHUI CIM3UCTON KenyaKa
CHUaeTca ¢ 90% po 45% (P<0,05).

CylWHOCTb aHTUCTpeccopHoro 3¢dekTa banb3ama
«lpaanb», BEPOATHO, 3aK/OYAETCA B TOM, YTO MPU MHO-
rOKpPaTHOM BBEAEHUN UHAYLMPYET COCTOAHWE NOBbILWEH-
HOM Hecneunduyeckoi conpPoTUBAAEMOCTU OpPraHM3ma u
B CBA3W C 3TUM OCnabnsetca ypoBeHb anapm-peaxumu
(rMnepcekpeLumn TNIOKOKOPTUKONAOB) Ha MoBpexaato-
WMl cTUMYA. B faHHOM OTHOLWeEHUW H6asb3am MMUTUPYET
3 PeKTbl M3BECTHbIX aAaNTOreHoB.

KNIOYEBbLIE CNOBA:
6anb3am '"Tpaanb''; 6e3anKoro/ibHbIN KOHLEHTPAT; CTpecc.

dHTUCTPEeCcCcoBaA aKTUBHOCTb;

BBEAEHUE

CTpecc (OT aHrn. stress - AaBAeHWE, HaXWM, Hanop;
rHET; Harpyska; HanpseHue) - Hecneuuduyeckas (o6-
Was) peakuma opraHMama Ha BosgeiicTeme (dpusmnyeckoe
WM NCUXONOTMYECKOE), HapyLLAloLLee ero romeocTas, a
TaKXe COOTBETCTBYIOLLEE COCTOAHWE HEPBHOW CUCTEMDI
opraHvMama (MM opraHusma B uesnom). B meanumHe,
®U3M0N0TUKN, NCUXONOTUN BbILENAIOT MONOKUTENBHYIO
(aycTpecc) 1 oTpuuaTensHyto (auctpecc) popmsbl cTpecca.
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Mo xapakTepy BO34ENCTBMA BblAENAOT HEPBHO-MCUXU-
YeCKui, TEMnsoBON WAM XONOLOBbLIN, CBETOBOW, aHTPO-
noreHHbl 1 apyrue cTpeccbl. Kakum 6bl HM Bbin cTpecc,
«XOPOWMM» WM  KMJIOXMM», 3MOLMOHANbHBIM UK
dr3MYecKUm (MM TeM M gpYyrMm OOHOBPEMEHHO), BO3-
OeUCTBME €ero Ha opraHuMsm umeeT obuwme Hecneuu-
duryeckne yepTbl.

BriepBble TEPMUH «CTPECC» B GpU3MOMOTUIO U MCUXO-
noruto Been Yontep KaHHoH (aHrn.Walter Cannon) [1] B
CBOMX Knaccuyeckux paboTax Mo  yHWBEPCANbHOM
peakuun «bopoTbca uan bexaTb» (aHrn. fight-or-flight
response) [2-4].

3HaMeHUTbIN WUccnefoBaTeNb CTpecca, KaHaACKuM
¢usmonor laHc Cenbe B 1936 rogy ony6/nKoBan CBOK
nepsyto paboTy no oblemy aganTaumMoHHOMY CUHAPOMY
[5], HOo pnutenbHoe Bpemsa wusberan ynoTtpebneHua
TEPMUHA «CTPECC», MOCKOAbKY TOT MCMO/b30BasCA BO
MHOroMm Ans 0603HauYeHUAa «HEPBHO-NMCUXMYECKOTO»
HanpsaxeHua (cuHapom «bopoTbes Unm bexkatby). Tonb-
Ko B 1946 rogy Cenbe Hayan CUCTEMATMYECKU MCMNONb-
30BaTb TEPMUH «CTpecc» ana obuiero aganTauMoHHOro
HanpsxeHus.

3TO cocToAHWE XapaKTepusyeTca ociabneHnem, Ha-
pyweHuem dpyHKumnii. CTpecc ectb Hecneumdpuyeckuit ot-
BET OpraHusma Ha ntoboe npepbsasieHne emy Tpebo-
BaHuA [6-13]. [Opyrumu cnosamu, Kpome cneumodu-
yeckoro addeKkTa, Bce BO3AEUCTBYIOWME HA HAC areHTbl
BbI3bIBAOT TaKXe M Hecneumduyeckyto noTpebHOCTb
OCyLWLecTBMTb npucnocobutesnbHble QYyHKUMM U Tem
CaMbIM BOCCTaHOBUTb HOPMasibHOE COCTOAHME. TN DYH-
KUMW He3aBUCMMbl OT crneunduyeckoro BO3AENCTBUA.
Hecneundunyeckne TpeboBaHUA, npenbABasieMble BO3-
AeNCTBMEM, KaK TaKOBbIM,- 3TO M eCTb CYLLHOCTb CTpecca.

Mpw cTpecce, Hapaay C 3nemMeHTaMW aganTauum K
CU/IbHBIM PA3APAKUTENAM, UMEIOTCA 3N1eMEHTbl Hanpa-
XKEHUA W Jaxe NoBpexAaeHus. MMeHHO yHuBepcanb-
HOCTb COMPOBOXAAIOLLEN CTPECC «TPUAAbI USMEHEHUNY -
YMeHbLUeHMEe TMMYCA, YBEIMYEHNE KOPbI HAANOYEYHUKOB
W noABJeHME KPOBOU3NUAHUMN, U OaxKe A3B B CIU3UCTON
KeNnyAouyHO-KULWEYHOro TpakTa nos3soauau I. Cenbe Bbic-
KasaTb rmnotesy o6 obliem afanTaumoHHOM CUHApPOME
(OAC), nonyumBlIMM BNOCNEACTBUM Ha3BaHWE «CTPeECcC».
MHoronetHne uccneposaHua . Cenbe M ero coTpys-
HWKOB W MOC/ef0BaTeNeit BO BCEM MUPE MOATBEPHKAAIOT,
4TO CTpecc ABanAeTcA Hecneumdryeckon 0OCHOBOM MHOIMX

3abonesBaHum.
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Cenbe Bblgenun 3 craguun obwero agantalMOHHOrO
CUHApPOMA:

1. peakuus Tpesorn (MobmamnsaLmsa aganTaLMOHHbIX

BO3MOXHOCTEN - BO3MOMHOCTM 3TM OrpaHUYeHbl),

2. cTaguA COnpoTUBAAEMOCTH,

3. cTaavA UCTOLLLEHUA.

[nAa Kaxgon cTaguu oOnucaHbl XapaKTepHble W3-
MEHEHWA B HEPBHO-3HAOKPUHHOM PYHKLMOHUPOBAHUM.

M3HauanbHo Cenbe paccmaTpuBan CTPecc MCKA-
UYATENBbHO KaK paspyluMTe/sIbHOe, HeraTMBHOe fB/EHUE,
HO MO3’Ke, C TOYKM 3PEHUA CTPECCOBON PeaKkLmu, He uMme-
€T 3HaYeHuA, NPUATHA UAN HEMNPUATHA CUTyaumA, C Ko-
TOPOW Mbl CTONIKHYAUCL. «MIMEET 3HaYeHMe AULb UHTEH-
CMBHOCTb NOTPEBHOCTM B «NEpecTpoiike uau B agan-
TaumMmy.

Cenbe BBEN AONOAHUTENBHO NOHATUE «MNONOXKUTEND-
HbIM CcTpeccy» (3ycmpecc), a «OTpULATENbHbIA CTpecc»
0603Hauun Kak ducmpecc.

JycTpecc, Kak NOHATUE MMEET [iBa 3HAYEHMS - KCTPEecCC,
BbI3BaHHbIV NOIOXKUTENIbHBIMW 3MOLMAMU» U KHECUJIb-
HbIl cTpecc, MOBUNU3YIOLLNI OpPraHnU3IM».

[uncTpecc-HeraTMBHbIN TUN CTPecca, C KOTOpbIM Op-
raHM3M He B cMnax cnpasuTbcA. OH paspyLLaeT 340p0BbE
YenoBeKa M MOXKET MPUBECTU K TAMKENbIM 32a060/1€BaHUAM.

OT cTpecca cTpagaeT MMMYHHaa cuctema. B cTpec-
COBOM COCTOAHUM JII0OAM Yallle OKasblBAlOTCA KepTBaMMU
MHPEKLMU, NOCKONIbKY MPOAYKLUMA WMMMYHHbIX KNEeTOK
3aMeTHO nagaeT B nepuos GpuM3MYecKoro WaM NCUXu-
YecKoro cTpecca.

[Nna Tepanuu CNOMKHbIX CUTYaUWUiA MO Ha3HaYeHUIo
Bpayelt UCNONb3YIOT IEKAPCTBEHHbIE CPeACTBA U3 rpynnbl
FA3 (peaKuus Ha TAXKENbIA CTPecC M HapyleHus agan-
TauMu) U HeKoTopble ApyrMe COBpeMeHHble npenapartbl.
PaspabotaHa aKTMBAUMOHHAA TepanuA, BKAKOYaloLLaA
KOHTPO/IMPYEeMOe MCNOJ/Ib30BaHWE HEKOTOPbIX HaTypasb-
HbIX CTUMYNIATOPOB-aAaNTOreHOB.

Bnarofapsa arpeccMBHOM pekfame JIeKapCTBEHHbIX
cpeacTs, HeOBOCHOBAHHOMY HAa3HAYEHWIO CO CTOPOHBI
HEKOTOPbIX Bpayel aHraXKMpoBaHHbIX PacnpoCcTpaHuTe-
NeN, LWKWPOKoe MNpUMEHEHME HAWJ/O0 HeonpasgaHHoe
MCMNONb30BaHME TPAHKBMAN3ATOPOB B N1HOObLIX }KU3HEHHbIX
CUTYaUMAX - Ha 3K3aMeHax, cBaabbe nnu nepes oTYETOM
HayanbCTBY.

MoKa3aHo, YTo cTpecc (Kak Knaccuyeckas Hecneumodu-
Yyeckan peakuus B onmcaHum . Cenbe) - BCEro AnLWb 04Ha
M3 peaKkLMi, COCTaBAAIOLWMX OOy CUCTEMY Hecneuu-
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dMYECKMX afanTauMOHHbIX peakuuin opraHusma, noc-
KO/IbKY OpraHu3m, Kak 6onee 4yBCTBUTENbHAA CUCTEMA,
4yeM COCTaBAAKOWME ero MOACUCTEMbI, pearvpyet Ha
pasHble MO CuMAe U KayecTsy pasgpakuTenu, Bbi3dbl-
Batowme KonebaHus romeoctasa B npegenax, B Nepyto
ouyepesb, HOpMasbHbIX MNOKasaTenel, a cTpecc - 3TO
peakuma Ha CU/bHbIE Pa3apPaAXKUTENN.

OnucaH 3ddeKT rpynnoBoro crpecca, MNpPoABAAtO-
WMIACA B rPynnax M MONyAAUMAX, HaXOOALMXCA B TA-
XeNblX YCNOBUAX CYLLECTBOBAHMUA: B TUMUYHOMN CUTyaumK
npu yBeNUYEHUW a[ANTAUMOHHOM HArpy3KM YpoBeEHb
KOppensumii nosblWaeTcA, a B pe3y/bTaTe YCNeLwHoM
ajanTaumu - cHuxKaetca. Hanbonbwyto nHbopmaumo o
CTeneHn afanTMPOBAHHOCTM MONYAALMU K IKCTPemMasb-
HbIM WU MPOCTO M3MEHUBLUMMCA YCNOBUAM HecyT
KOppenaumm mexay G1MsnonorMyeckumm napameTpamm.

Knaccmyeckum npumepom AaHHOro apdeKta MOKHO
NPWBECTU CUMMNTOMbI NOCTTPABMATUYECKOIO CTPECCOBOIO
pacctpoiictBa (MTCP), Bbl3BaHHOTO pPa3HbIMU Hexena-
TeNbHbIMKU apTedaKTopamun U ABNEHUAMU (CTUXUIHbIE
bencTema — 3emneTpsAceHne, HaBogHEHWe, rnobasbHble
TEXHUYECKMe KaTacTpodbl — aBapuMM Ha aAaTOMHbIX 3/1€eK-
TPOCTaHLUMSAX, BOMHA U T.A4.).

Conpatbl, BOeBaBLUME BO BbeTHame, bblim elle coBcem
MONOAbIMU NtoabMM (cpegHuUiA Bo3pacT cocTaBaan 19 ner),
a YCNnoBMA BOEHHbIX AEUCTBUI OblIM  HEOBbIYHBbIMU:
OTCYTCTBME APKO BbIPAXKEHHOW SIMHUN GPOHTA, HEOKMAAH-
Hble aTaku U3 TPYAHOMNPOXOANMbIX AXKYHINEN, TPYAHOCTU B
pasnnyYeHNU MeXAY BbETHaML,aMM, ABASBLUMMMUCA Bparamm
M COH3HMKaMM, W OTCYTCTBME MOALEPKKU BOWMHbBI CO
CTOPOHbl  aMEpPUKaHCKON  OB6LLECTBEHHOCTM.
BETepaHbl BbETHAMCKOM BOMHbI MO CeN AeHb MOBTOPHO

MHorune

nepeXkuBalT B CBOUX BOCMOMMHAHUAX M CHOBUAEHMAX
npovsowejluMe ¢ HUMM TpaBmaTuyeckune anusoapl. Kak
nucan oauH BeTepaH: «BoiMHa 3aKOHYMNAch ANA UCTOPUMK,
HO OHa TaK W He 3aKOHYMNACh ANA MEHAN.

Conpatbl U He y4acTBOBaBLUME B BOEHHbIX AENCTBUAX
YYaCTHUKM HedaBHUX BOMH TakxKe cTpagatotr ot [MTCP.
UccnepoBaHMe C y4YacTMem BeTepaHOB BOWHbI B [lep-
cnackom 3anmee 1991 roga nokasano, 4to 13% m3 Hux
ctpagano ot MTCP B cheayowem rogy nocse OKOHYaHUA
BOMHbI . MiccnepoBaHue, npoBeAeHHoe ¢ b6exeHuamu us
bocHMK cpasy nocne Toro, Kak oHW nepecennnmce B CLUA,
nokasano, 4to 65% un3 Hux ctpaganu ot MTCP. NMosTopHOE
nccneaoBaHve, NPOBEAEHHOE rof, CNyCTA, NOKA3ano, YTo
44% 6exeHueB Bce ele cTpaganu ot MNTCP.

Hay4yHo [0Ka3aHo, YTO BCAKOE M3MEHEHME B KU3HW, K
KOTOPOMY HY)KHO npucrnocabanmeatbca BO MHOroOm 3a-
HOBO, MOXeT BOCMPUHUMATBLCA Kak cTpeccosoe. MbiTadacb
M3MepUTb BO3AENCTBME MNEPEMEH B KWU3HM, WUCCNeno-
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BaTeNn paspaboTanu LWKaNy KM3HEHHbIX cobbiTuii (Tabn.
1), rae *KM3HeHHble cOBbITUS PACNOOKEHbl MO NOPAAKY
oT 6onee f0 MeHee CTPEeCcCoBbIX.

Tabnuua 1
LLIkana KM3HeHHbIX cObbITUI
YusHeHHoe cobbiTue MNokasarennb

CmepTb NapTHepa no bpaky 100
BpauHblil pa3sog, 75
PasnyuyeHue c napTHepom no bpaky 65
TiopemHoe 3aKkato4veHne 63
CmepTb 61M3KOro YsieHa cembim 63
CBos TpaBma unun 6onesHb 53
Bctynnexue B 6pak 50
YBONbHEHME C paboTbi 47
BoccoeamHeHMe ¢ NapTHEPOM No 6paky 45
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ITa WKana, M3BECTHAA TaKMKe KaK LiKana OLEHKU Co-
uManbHoM peaganTtauuMm Xonmca M Pae, nokasbiBaeT
YPOBEeHb CTpecca, CBA3aHHbIN C COOTBETCTBYIOLMMWN U3-
MEHEHUAMU B KU3HMU .
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Ha ocHose nuTtepatTypHoh mMHPOpmauumn o cTpecce,
MOKHO AenaTb cesyowme BblBOAbI:

- cTpecc B TOM MAM MHOW CTEMNEHW HeOTbeEMNEM OT
Hallel exxeQHEeBHOM XU3HW;

-CyLLecTBylOWME B HacTosAwee Bpemsa aHTUCTpe-
ccoBble fievebHble cpeacTBa, MOKA eLe ManonpuroaHble,
M TPebyloT AanbHeWWwero pasBUTUA B CTOPOHY MNOBbI-
WweHuna apdeKTUBHOCTU 1 BE3BPEAHOCTM AENCTBUS;

-pelweHne cnepyet UCKaTb B MPUPOAHbIX OUMOAKTU-
BHbIX KOMMJIEKCAX /IEKAPCTBEHHO-MULLEBbIX PACTEHUI U
9KONOTMYECKM YUCTbIX TEXHONOTUAX NPOU3BOACTBA.

Hamu B pamkax TpaHCHaUMOHaAbHOW NPOrpammbl No
YepHobbINIbCKOM KaTacTpode Ha OCHoBe OMOAKTUBHbIX
KOMMNEKCOB NEKapCTBEHHO-MULWEBLIX pacTeHU 1M foba-
BOK 6b1710 c034aHO 3dpdeKTUBHOE CPeacTBO C NOANPYHK-
LMOHaNbHbIM  AENCTBMEM NOA, HasBaHMeM banb3am
«lpaanb» [14], pe3ynbtaTbl NO M3Y4YEHUIO €ro aHTUCT-
peccoBoW aKTMBHOCTM NpUBELEHbI B AaHHON paboTe.

OCHOBHAA YACTb

Matepuanbl 1 meToabl

3KcnepuMMeHTbI NO U3YYEeHMIO aHTUCTPECCOBOM aKTUB-
HOCTM NPOBOAMAUCH B MATUTOpcKOM papmaLLeBTUHECKOM
WMHCTUTYTE Ha HAaTMBHOM, anKorolbHOM 6anb3ame (nep-
Bbl1 BapunaHT) 1 B OBHUHCKOM PasMONOrMYecKoMm Meau-
uMHcKom LleHTpe PAMH Ha 6e3an1KorofilbHOM KOHUEHT-
paTe 6asb3ama (BTOPOI BapuaHT).

B nepBom BapuaHTe MCNO/Mb30Ba/INCb MOPCKME CBU-
HKM, MbILLIW M KPbICbI.

Ona onpepeneHva BavaHWA 6anb3ama Ha passBuTHe
cTpecc-peakumm npu runobapuyeckor rMNOKCUU MOPC-
KMe CBUHKM MOMELLA/NIUCb B CNEeuuanbHylo Kamepy, B
KOTOpPOW co3aaBanu paspsaxeHue fo 180 mm.pT.cT., 4TO
cooTeBeTcTBOBaNo BbicoTe 10500 m Hag ypoBHem MoOpA.
«Moabem 1 cnyck» Nponssoanan co ckopocTbio 100 m/c.

Mepen wcnblTaHMEM B TevyeHMEe Hedenn MOPCKUM
CBMHKam BBOAMAM BHYTPb 30HAOM 6anb3am B ao3e 1/10
oT J1050. KOHTPONbHBIM KMBOTHbIM BBOAMAU PU3NONO-
r'MYecKUin pacTBop c A06aBKOW 3TaHO/A, COOTBETCTBYHO-
ero ero cogepskaHuto B H6anbzame (40%). O6 apan-
TaUMK K CTpecc-peakLmu cyauan no spemeHu npebbisa-
HUA KMBOTHbIX Ha «3aZaHHOM BbICOTE» A0 HACTYMN/JEeHMUA

cypopor.
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Ona un3yyeHUs aHTUCTpPeccopHoro aenctava 6anb-
3aMa Npu UHTEHCMBHOW MbILLEYHOM HArpy3Ke OMbITHbIM
YKMBOTHbIM (MbIlLaM M Kpbicam) B TeyeHWe Hepenu
BBOAMAM Banb3am B XKenyaoK C MOMOLbIO 30H4A B A03e
1/10 ot /115, KOHTPONbLHOM rpynne — COOTBETCTBYIOLLEE
KonnyectBo ¢usmnonormyeckoro pacrteopa. Crpeccosoe
BO34eNCTBME MOAeNnpoBann ¢GU3MYECKOW HaArpysKom
60NbWON  MHTEHCMBHOCTM: MBOTHble MNaBaiM B
aKBapuyme npu Temnepartype 28-30°C, MbILWM U KpbICbI
nnaBann [0 KpalHeWh cTeneHW yTomnaeHua. Mo OKOoH-
YaHUW NAaBaHWMA KpbiC 3abuBanu nyTem Aekanutauuu,
Bblpe3a/IN HaZAMOYEUYHUKM U Onpenenann B HUX Coaep-
*KaHWe cBobOoAHOIN acCKOPOMHOBOWM KMCAOTbI.

Bo BTOpOm BapuWaHTe 3KCNEepUMEHTbl MPOBOAMUIUCH
Ha 36 camMKax KpbiC AWHWI Buctap maccon 115-130 r,
KOTOPbIM Ha NPOTAXKEHWUU 7 AHEWN [0 CTPeCCOPHOro BO3-
[EeNCTBUA MHTPAracTpasibHO BBOAMIM KOHLEHTpaT 6anb-
3ama B A03ax 1 1 3 mA/Kr. KOHTpO/bHbIE KPbICbl B Ka-
yecTtBe nnauebo nonyydanu sogonposogHyto Boay (0,3
Mn/100 r), a 6BMOSIOrMYECKM KOHTPO/IbHbIE — TO/IbKO BOAY,
W CTpeccy He NoABepraauceb.

CTtpecc BbI3bIBaAN }KECTKOM PUKCALMEN KPbIC Ha Chn-
He Ha 24 yaca. o ncrteyeHnn cpoka GuUKcaLmMm KMUBOTHbBIX
3abuBann gekanutTauuMen, W3BAEKaAM W B3BELWMUBAIU
HaAMOYEYHUKN, TUMYC, ceneseHKy. B HagmoyeyHukax
onpesenann copeprkaHue acKkopbUHOBON KUCNOTbl —
OAMH U3 Haubosiee 4YyBCTBMTE/IbHbIX MOKAas3aTenem cre-
NeHM aKTUBALMW CMHTE3a MMIOKOKOPTUKONA0B (peaKumei
¢ amxnopdeHonmHagodpeHonom). MakpocKonmuyeckn oue-
HWBA/IM COCTOSIHME CAM3UCTOM KeNyaKa U KULEeYHWUKa,

onpeaenann cogepXaHue caxapa B KPosu.

Pe3ynbTaTtbl U UX 06CyKaeHue

CHUKeHMe faBneHnsa B Kamepe Bbi3bIBaso Y MOPCKUX
CBMHOK BHayane 6ECMNOKOMCTBO, 3aTeM BbIPAKEHHYHO
cTpecc-peakumio (6OKOBOE MONOMKEHME C OCTaHOBKOM
ObIXaHuWsA, cyaoporu).

PesynbtaTtbl npepcrasneHbl B Tabn.2, us yero cne-
OYET, YTo Bpema npebbiBaHMA KMBOTHbIX B Bapokamepe
nocne BBeAeHnA UM b6anb3ama yBEMYMUNOCH B 8 OnbiTax
n3 10. B cpegHem BpemMA HAXOXKOEHWUA KUBOTHbIX B
bapoKkamepe [0 Pa3BUTUA CYL0POT YBEANUMAOCH Ha 38%.
CnepoBatenbHo, 6anb3am ABHO 334epKMBAET pas3BuTue
cTpecc-peakLmm npu runobapmuyeckomn rmnokcum.
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Ta6bnuua 2
BansHue 6anb3ama «'paasb» Ha Bpema pasBuTUA
CYZLOPOXKHOW CTpecc-peaKkumnmn npu runobapmnyeckomn

TMNOKCUn
Bpems npebbiBaHUA }KUBOTHbIX
4 Ha 3a4,aHHOM BbICOTE A0 %
HaCTynneHuA cyaopor, cek MN3MEHEHUI
KoHTponb OnbIT
1 105 120 14,3
2 120 240 100,0
3 120 230 91,7
4 125 195 56,0
5 110 120 9,1
6 135 160 20,4
7 125 115 -8,0
8 130 240 84,6
9 120 110 -8,3
10 85 105 23,5
M £m 117,545,0 163,543,5 38,3+10,8

*_
0603HayeHbl 0ocmosepHbie cosuau 8 CPABHEHUU C
KOHmMposnem

Pe3ynbTaTbl MCMbITAHMA MbIEA W KPbIC Ha WHTe-
HCMBHYIO MbILIEYHYIO Harpy3Ky MOKasa/u, YTO OMbITHblE
MBOTHbIE MNaBaAn B CPeAHEM Ha 32 MUHYTbI AOAblUe
KOHTPOAbHbIX (Tabn.3).

Tabnuua 3
BausHue 6anb3ama «paasib» Ha NPOAOIKUTENBHOCTb
NNaBaHWUA MbllWein 40 NOJIHOIO YTOM/IEHUSA, B MUHYTaX

H#it KoHTponbHas rpynna OnbITHaA rpynna
1 45 69
2 48 75
3 50 78
4 53 84
5 54 88
6 57 92
7 58 93
8 62 105
M £m 53,4+2,2 85,5+4,7

" 0603Ha4YeHbl 0ocmogepHble cosuau 8 CPABHEeHUU C
KOHMposaem

Pe3koe ymeHblleHMe KonuuyectBa ackopbuHoBOM
KMCNOTbI, KOTOpoe HabnogaeTca B CTPECCOPHbIX CUTYya-
UMAX, OTMEYaeTCcA B rpynne KOHTPOJbHbIX KMBOTHbIX
(tabn.4). U3 Tabn.4 BbITEKAET, YTO NpPOodPUIAKTUYECKOoe
KypCcoBOe BBeAEeHME KMBOTHbIM 6anb3ama npenaTcTayer
CHWKEHUIO acKOPOMHOBOW KUCAOTbI B HaAMOYEYHMKax
(KOHUeHTpauma ee 6/aM3Ka K TaKMM MOKasaTensm vy
WHTAKTHbIX }KUBOTHbIX).
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Tabnuuya 4
BaunsaHue 6anb3ama Ha cogeprkaHue ackopbuHosoM
KMCNOTbl B HaANO4Ye4YHUKax
Y KpbIC NPY MbILIEYHOM Harpyske

#it CofepkaHne ackopbUHOBOW KMCNOTbI B HAANOYEYHUKAX,
Mr%
WHTaKTHblEe KoHTponbHasa OnbITHaA rpynna
YKUBOTHbIE rpynna
1 320 205 222
2 280 165 192
3 290 180 182
4 270 176 202
5 260 188 320
6 310 172 316
7 350 159 226
8 312 185 218
M 299+11,7 178,8+6,0 234,8117,9*
+tm

+

" 0603Ha4YeHbl docmosepHble c0su2u 8 CPABHEHUU C
KOHMposem

Pe3ynbTathl 6anb3ama

«lpaanb» npeacrasneHbl 8 Tabn.5. bbl10 YCTaHOBAEHO, YTO

MCMbITaHNA  KOHLLeHTpaTa
MMMOOWIN3AUMOHHBIA CTPEcC B AaHHOW moguduKaumm
BbI3bIBAET Y KOHTPO/bHbIX KPbIC OTYETANBO BblpaKeHHble
rmnepTpodpuio

NpoABAEHUA  peaKkuumm

HaANoO4Ye4yHUKOB C NageHnem coaepaHua B HUX aCKOp6M-

HanpAaxeHuna -—

HOBOW KMCAOTbI, MHBOIIOLUUIO TUMYCa U CeNie3eHKN, rmnep-
TIMKEMMUIO U U3bA3B/IEHNE C/IM3UCTON Xenygka.

Tabnuua 5
BanaHne 6e3anKoronbHOro KoHueHTpaTta 6anb3ama
Ha meTabonnyeckne 1 opraHHble NPOABAEHMA CcTpecca y

vl
KpbIC, Bbl3biIBaeMOro VIMM06VIJ'IM3aLI,M9VI )

MNokasaTtenu Buonoruyeckuit Crtpecc
KOHTPO/b Mnauebo KoHueHTpaTt

6anb3zama

HapgnoyeyHuku, 22,7 £1,2 29,3+1,6" 25,41“1,3LJ

mMr%

Ackop6uHoBas Kuc- 85219 564+17" 681+19*"

noTa B Hagnoyeu-

HUKax, Mr%

Caxap B KpoBu, Mr% 11545 15746 130£5*"

Tumyc, mr¥ 1748 10946 137+7*"

YacroTa cnyyaes 0/9 8/9 4/9"

N3bA3BIEHUA

CAM3UCTOM XKenyaka

lpumeyaHuA: 7 KoHueHmpam seodunu 8 meyeHue 7
OHeli (1 pa3z 6 OeHb) 8 epynnax rno 9 Kpeic;

* - flocmosepHoe pasnuvue ¢ 6UOA02UHECKUM KOHM-
ponem (P<0,05); *-mo e 8 cpasHeHuu c naayebo mno
Kpumeputo t-CmerodeHma; Y mo e no U- Kpumeputo; T
mo e no TM®.
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BBeseHne 6e3a/Koro/ibHOro KoHUeHTpaTa 6anb3ama
B A03e 3 MA/KI CylLecTBEHHO ocnabnseT BblleyKasaH-
Hble NPoAB/IEHNA CcTpecca: runepTpodma HaanoHeYHMKOB
YMeHbLWaeTca NpMMepHO Ha 2/3 M COOTBETCTBEHHO
CHUKAEeTCA AeKPeMeHT ackopbMHOBOW KWUCAOTbI, runep-
TIMKEMMA NOYTU NOJHOCTbIO MHBEIMPYETCA, JOCTOBEPHO
ocnabnserca nageHve Beca AMMOOMAHbLIX OPraHoB.
YactoTa pa3BUTUA W3BA3BAEHUN CAUSUCTON Kenyaxa
CHW¥KaeTcAa ¢ 90% no 45% (P<0,05).

3AKNIOYEHUE

MonyyeHHble pe3ynbTaTbl MOKa3blBaloT, YTo 6anb3am
«lpaanb», Kak B €ro HaTUBHOW (aNKOro/ibHOW), TaK U 6e3a-

JIUTEPATYPA

oA WNPE

(in Russian).

NIKoronbHon ¢opmax, obnagaetT OTYETAMBOMN aHTUCTpEC-
COPHOM aKTUBHOCTbIO, OLLEEHNBAEMOM NO FOPMOHANbHBIM U
OpraHHbIM NPOABAEHUAM PeaKLMM HanpPAXKEHUA,

CYWHOCTb aHTUCTPECCOPHOTO 3dpeKTa 3TOro MHOro-
KOMMOHEHTHOro npenapaTa, BEPOATHO, 3aK/4aeTca B
TOM, YTO NPU MHOTOKPATHOM BBEAEHUU MHAYLMPYET coC-
TOAHME NOBbIWEHHON HecneundUUecKol conpoTusasae-
MOCTV OpraHuM3ama W B CBA3M C 3TUM 0CNabnseT ypoBeHb
anapm-peakumm (rnepcekpeumio roKOKOPTUKOMAO0B) Ha
noBpexXAatoLWwmnii CTUMmyn.
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ABSTRACT. Testing on antistress features of the balm “Graal” has been carried out. Experiments were made in two
options: on alcoholic and nonalcoholic product forms. The alcoholic form of balm was tested on guinea pigs, mice and
rats, a nonalcoholic form — on female Wistar rats.

In the first option there were used the tests of stress reaction on a hypobaric anoxia and intensive muscular
load, in the second option — invoking stress by rigid fixation of animals.

It is established that time of animals presence in a pressure chamber before evoking the spasms has increased in
38 % in case of alcoholic balm. Hence, balm obviously detains development of stress - reaction at hypobaric anoxia.
Test results of mice and rats on intensive muscular load have revelaed that skilled animals floated on the average for
32 minutes longer under control.

At use of nonalcoholic balm in a dose of 3 ml/kg display of a stress is significantly weakened: the hypertrophy of
adrenal glands decreases approximately on 2/3 and respectively the decrement of ascorbic acid decreases, the
hyperglycemia is almost completely smoothed, weight loss of lymphoid bodies is weakened. Frequency of
development of gastric mucosa expressions is reduced from 90 % up to 45 % (P <0,05).

Supposedly the essence of antistress effect of balm "Graal" is that in case of repeated introduction induces a status
of the raised nonspecific resistibility of an organism and due to this fact the alarm-reaction level (hypersecretion of
glucocorticoids) is weakened on damaging stimulus. The balm imitates the effects of known adaptogens in this regard.

KEY WORDS: Antistress activity; balm "Graal"; nonalcoholic concentrate; stress.

Jama paccmomperusa 11.07.2017
LJdama nocmynneHusa 14.07.2017
lodnucaHo k neyamu 22.03.2018
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HbIX darnax ConyTCTBYIOLWYIO AOKYMEHTALMIO, HO B OAHOM HOMepe MOryT 6biTb onybAMKOBaHbI TONbKO ABe

paboTbl.

e B cnyyae cmameli, npucelaaemoix o 3. noyme, npocbba npedycmompems cnedyroujue mpebosaHus:
- YKazame 6 371. Subject-e HazsaHue cbopHUKa (mema) u pamunuro aemopa (aemopos);
- ucnonv3zosams Attach (npunoxcume ¢aiin);

- 8 cy4vae 60abWo0o20 0b6vema ¢palina npumeHums apxusamop (ZIP, RAR).

e CraTbs JOMKHA BbITb COCTAaB/NEHA MPAMOTHO, C COBOAEHMEM TEPMUHOIOTMM. ABTOP (aBTOpPbI) U peLLeH3eHTbI
HEeCyT OTBETCTBEHHOCTb 33 COAEP!KAHME U KAaYeCcTBO CTaTbU.

e [locKOoNbKy COOPHUK TpyA0B IPY3UHCKOrO TEXHUYECKOTo YHUBEPCUTETA ABNSETCA HEKOMMEPUYECKUM U3AaHUEM,
ONA COTPYAHUKOB CTaTbM Ny6AMKytoTCA 6ecnnaTHo.

e CornacHo nNocTaHoBAEHMIO akageMuyeckoro coseTa Ne200 (22.01.2010 r.), dm3unyeckoe Amuo, He ABASAIOWEeCA
COTPYAHUKOM YHMUBEPCUTETA, 414 NyH6AMKAUMKM cTaTbM B COOPHUKE TPYAO0B AO/IKHO 3apaHee BHECTU AN NePevYncanTb
Heobxogumyto cymmy (1 cTpaHuua ctout 10 napu) 3a CTaTblo M COOTBETCTBYIOLLYIO AOKYMEHTaLMIO (4Be peueH3uun u
Hanpas/ieHWEe HAay4HOro COBETa OpraHM3aumMmn o Nyb6aAnKauMmn cTaTbn B COOpHUKe TpyAoB [TY), NPMUIOKMB CripaBKy 06

onnarte. B rpade «HasHauyeHne onnatbi» cnegyeT 3anncaTb «CTOMMOCTb My6MKaLMmM CTaTbm».

baHKoecKue pekeuzumeol [TY: IOpuduyeckoe auyo nybauyHozo npasa (KOJIMM); py3uHcKuili mexHu4yecKuli
yHuUeepcumem; udeHmMuguKAyUuoHHbIli Ko0 211349192; 6aHK npuema; 20CcyO0dpCmeeHHAsA Ka3HaA; Ha3edHue

nonyyamens: eduHolii ciem KasHol; KOO 6aHKa: TRESGE22; cuem noayvyamens: Koo Ka3Hbl 708977259.

Mpeanaraem nopagok opopmieHUA HAYyYHOM CTaTbu:

e CTaTbA AO/IKHA ObITb NpeACTaB/eHa B HaNe4YaTaHHOM BUAe Ha cTpaHuue dopmaTa Ad, coaepikaTtb He MeHblue 5
CTpaHuL, (nonsa — 2 cm, nHTepsan — 1,5);

® (CTaTbA A0/IKHA BbITb BbiNOMHEHA B Buae ¢aiina doc unam docx (MS Word) 1 3anucaHa Ha N1t060M MarHMTHOM
HocuTene;

® [O/1A IPY3NHCKOro TeKcTa NpumMmeHaTb wpndT Acadnusx, pasmep 12;

e WpudT AN8 aHIAMIACKOro U pycckoro TekcToB Times New Roman, pasmep 12;
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CTaTbA A0NXHA CONPOBOXAATLCA caeayloweil MHGopmaumeil:

Kog, YK (YHuBepcanbHas gecAaTuyHaa Knaccudukaums).

CBepeHun 06 aBTope (aBTOpax) Ha rPY3MHCKOM, aHI/IMMCKOM M PYCCKOM A3bIKaXx:

MOJIHOCTbIO MMA U pamunua asTopa (asTopos), E-mail, HayuHasa cTeneHb U KOHTaKTHbIN TenedoH;
Ha3BaHWe AenapTaMeHTa, NOAHOe Ha3BaHMe OpraHM3aLMn — MecTo PaboTbl KaxKA0ro aBTopa — CTPaHa, ropos;

NONHOCTbIO d)aMVI}'IMVI M MMeHa peLeH3eHTOoB, ajgpec 3/'IEKTpOHHOﬁ noYyTbl, Hay4HOe 3BaHWE, Ha3BaHWe Aenap-

TaMeHTa Uan mecTta pa6OTbI.

K ctatbe A0/MKHbI NpUaaraTbea:

AHHOTALMA HA FPY3MHCKOM, aHTIMMCKOM M PycCKOM fidblKkax (100-150 cnoB). a8 uHocmpaHHbIX Yyumameneli

aHHoOmMayusAa Aaendemcsa e0UHCMBEeHHbIM UCMOYHUKOM UHd)OpMdl{UU 0 pe3ynbmamax UCCﬂeaOBGHUﬁ, npueedeHHblx

e codepmaHuu cmameoeu. UmeHHO smo onpedenﬂem UHmMepec y4eHo2o K panme u, coomeemcmeeHHo, y3esnaHue

Hayameo dumyccuro Cc aemopom, NoO3HAKOMUMbCA C MNOAIHbIM MeKcmom cmamaosu u m.@.

AHHOmMayus 00ax1Ha 6bime:

UHGPOPMAYUOHHOU (He OONAHCHA COOepIHcampb 00WuUX Cl08 U Ppas);

OPUUHANLHOU (NePedod HA AHSAUUCKOM U SDY3UHCKOM A3bIKAX O0JJCeH OblMmb KAYeCmeeHHblll, npu nepesode
cnedyem Ucnonb308amy CREYUanbHy0 MePMUHONIOSUIO);

cooeparcamenvbroil (O0NIHCHA OMPANCaAMb OCHOBHOE COOEPICAHIUEe CIMAMbU U PE3VIbIMAMbL UCCIE008AHUSL),

CMPYKMYpUpoB8anHou (cedoeams 8 Cmamue 102UKe ONUCAHUS Pe3YIbIamos).

LonxHa codeprcame:

npedmem cmameu, memy, yesnb (KOmMopble yKA3bi8arom 8 MoM Csy4yde, ecsqiu 3mo He ACHO U3 3denasus
cmamsou);

mMemood uau memoooso2uro NpoeedeHHo20 uccnedosaHua (onucaHue memood Uuau mMemooosozuu
nposedeHHol pabomel UuenecoobpasHo 8 MoM cC/yyae, ecau OHU 8bI0eAAMCA HOBU3HOU, UHMepPecHs! C MOYKU
3peHus 0aHHoli pabomel);

pe3yabmamel UCCIe008AHUS;

apean ucnosb308aHUA Pe3yAbmamos;

8b16800bI;

K/IloueBble C/I0BA, PACMNON0KEHHbIe NO andaBuTy (Ha rPY3MHCKOM, aHI/IMICKOM M PYCCKOM A3bIKaXx);
B CTaTbe A0/KHbI BbITb BblAe/IeHbl NOA3aro/I0BKU: BBEAEHNE, OCHOBHAA YacCTb M 3aK/toueHue (BbiBOAbl);
KOMMbIOTEPHbIE BapUaHTbI YepTexen nam dotorpaduii omKHbl 6bITb BbINOAHEHBI B l060OM rpadpmyeckom

dopmare, paspelieHnem — He meHee 150 dpi.

Jlntepatypa

Mo pekomeHAauMM 6asbl AAHHLIX MEXKAYHAPOAHbLIX HAYYHbIX KYPHA/JI0B, YMCAO MCMO/b30BAHHOW AUTEPATYpPbI

enateNbHO A0/IKHO BbITb He MmeHblue 10.
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MpeacTtasnaem nopagoK opopmaeHus B ny6anKyemoi ctaTbe MCNONb30BaHHON NUTepaTypbl:

dammana U MHUUMANbI BCEX aBTOPOB AO/KHbI BbiTb BbIMOJHEHbI BYKBAMM NaTUHCKOro andasuTta, T.e. TPAHCIU-
Tepaumeit; HasBaHMe CTaTby C NEPEBOAOM Ha aHIIMNCKUI A3bIK; Ha3BaHME UCTOYHUKOB (KypHana, cbopHUKa TPyLoB,

MmaTepuanos KoHdepeHLMmM) — TpaHCAUTepaumen (A3blK CTaTbM YKa3aH B CKOBKax).

Nutepartypa (O6paseu)

1. Jacques Sapir. Energy security as a common advantages.
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

2. “Official website of the International Energy Agency:
http://www.iea org/topics/energysecurity/” (In English).
International Energy Agency “Key World Energy Statistics” 2014 (In English).

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian)

5. G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqgnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis
Proceedings. N18 2014. Thilisi (In Georgian).

[ns npepctaBneHuns cTaTbM A0KEH BbiTb NPUIOXKEH NepedeHb HEOBXOAUMbIX AOKYMEHTOB A/1A COTPYAHMKOB U

OOKTOPaHTOB PY3NHCKOro TEXHMYECKOro YHUBepcUTeTa:

e 1Be peueH3un (cm. obpaseu)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx

e BbINMCKa U3 MPOTOKO/IA OTPACIEBOIN KOMUCCUM NO U3AaTeNbCKOMY Aeny dakyabTeTa (cm. obpasel)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

AOKYMEHTbI O0/1KHbl 6bITb YAOCTOBEPEHbI Ne4aTbio cbaKyaneTa.

Asmop moxem ucnonb3oeams 8 Kayecmee o6pasqa 00UH U3 nNocnedHuUx Homepoe u3odaHus.

1LB3-0L I®™M3Id0 — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
Nel (507), 2018 117 www.gtu.ge



O gs]Bm@gdo: 3. dobadg, b. gogognsdgomo, 3. 30gmdMoggblgo0s

3033093900 b ybggaymays g. Jo@hsgslio

3o5g3s> [o®dmgdsl 09.012017. byendm§g@omos @obsdgdoow 22.032018. Joogrools bmds
60X84 1/8. 300mdomo bodgdwo madsbo 7.

Lo odmdigdem bobao 39603900 9boggmlodgdo”, mbdognabio, jmbEogsl 77

cx

‘erba volant.
saripta manenl




