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Banuaxmemoes A.U.,

Axun 3.K.

bupckuii punuan @I60Y BO

«Bbawxupcxui 2ocyoapcmeennulii yHugepcumemy»

INPUMEHEHUE BUONHIANKATOPA HA TEPPUTOPUU I'OPOJA BUPCK

Valiakhmetov A. 1.,
Yakhin E. K.
Birsk branch of FSBEI HE «Bashkir State University»

APPLICATION OF THE BIOINDICATOR ON THE TERRITORY OF THE CITY OF BIRSK

Annomayus.

B Hacmosuiee epemsi aKkmueHasl dessmenvbHOCmb Yeloseka nanocum 3emie Henonpaewwblzl 6ped buounou-
Kayus, Kaxk Memoo MOHUmMOpUH2A, ompasicaem 6ce be3 uckouenus oamnHvle 00 OprDiCClIOWGﬁ cpe()e u ee cocmo-
AHUU 6 YeTlOM. Omo npocmod Memoo usmepenus buonocueckux napamempoe.

Abstract.

Currently, active human activity causes irreparable damage to the Earth. Bioindication, as a monitoring
method, reflects all data on the environment and its state in general, without exception. This is a simple method of

measuring biological parameters.

Kniouesvie cnosa. bBuounouxayus, sxocucmemd, X605, UHOUKAYUSL, MEMOObL.
Keywords. Bioindication, ecosystem, needles, indication, methods.

Hambonee gacto mutupyemMas U B TO XKe BpeMs
HauOoJsee UAeHO pacruibiBYaTast 00JacTh SKOJOTHH -
9TO HEKas COBOKYIMHOCTh METOJIOB, Ha3bIBaeMOMU
«OMOMHINKAIIUE.

OcHoBHas 3a1a4a OMOWHAWKALNU - Pa3padoTaTh
METOJBI U KPUTCPUH, KOTOPHIC MOTJIH OBl aJCKBaTHO
OTpakaThb yYpPOBEHb AHTPOIIOTEHHBIX BO3JCHCTBUI
JIMarHOCTUPOBAB PaHHHME HApYIIEHHs B Hanboee 4yB-
CTBUTEJIBHBIX KOMIIOHEHTaX OMOTHYECKUX COOOIIECTB.

Buonnankamus, ocyniecTBIsIeTCsS Ha pa3HbIX ypo-
BHSIX OpraHH3aluu OHOC(EepBl: MaKpOMOIEKYe, Kire-
TKE, OpraHe, OpraHu3me, NomyJsiiun, ouoreHose. Oue-
BHIHO, YTO CJIOKHOCTB KHBOT'O BEIECTBA U ITOBEICHUS
€ro C MOMOIIbI0 (PAKTOPOB BO3PACTAET C YPOBHEM Op-
raHm3anyi. B aToM nporecce OnomHIUKAIHSA Ha Ooree
HHU3KHAX YPOBHSX OPraHU3aIluH JODKHA OBITh JHAJICK-
THYECKH BKJIIOUYEHA B OMOMHIUKAIIMIO Ha OOJIEe BBHICO-
KX YPOBHSX, TJIC OHA MPOSIBIISCTCS B HOBOM Ka4yeCTBe
M MOXET CITY>KUTh JUIsl OOBSCHEHUS JTUHAMHKH OoJiee
BBICOKOOPTaHU30BAaHHOM CHCTEMEI.

Henpio viccnenoBanus SBISETCS U3yUeHUE MPHH-
IIUTIOB HCTIOJIh30BaHUS OMOMHIUKATOPOB W OMOWHIIH-
KaI[MOHHBIC METOJIbI MOHUTOPHHTA.

3aaun UCCIENOBaAHMS:

-71aTh OOIIYI0 XapaKTePUCTHKY OMOMHIUKAINH,
KaK OJTHOTO U3 METOJIOB MOHHTOPHHTA B SKOJIOTHUH;

-BBISIBUTH [IPEUMYIICCTBA U HEAOCTATKH YKHBBIX
WHIUKAaTOPOB;

-BBISIBUTH 00J1aCTH IPUMEHEHUST OMOWHIMKATOPOB.

BuonHMKaTOp - rpymma ocodei 0JHOTO BUIA WITH
COO0OIIECTBO, M0 HATHUYHIO, COCTOSHUIO U MOBEACHUIO
KOTOPBIX CYIAT 00 M3MEHEHUSX B CpEZe, B TOM YHCIC
0 MIPHUCYTCTBUH U KOHIICHTPAIIMH 3arPSI3HUTEIICH.

XBOsi COCHBI OOBIKHOBEHHOM SIBIISICTCSL XOPOIITUM
PacTUTEILHBIM OHOMHIANKATOPOM YPOBHS 3arpsI3HEHUS
BO3YIIHOW CPEJIbl, TAK KAK OYCHb YyBCTBUTEIbHA K 3a-
TPsI3HEHUIO aTMOC(epHOro BO3AyXa. XBOUHKH COCHBI

OOBIKHOBEHHO# aKTHBHO MOTJIOIIAIOT BPEIHBIC BEIIEC-
TBa U3 OKPY’KaIOILEH Cpeibl U UMEIOT CBOWCTBO HAKAIl-
JIUBATh MX U3-3a [UIUTEIHHOTO )KU3HEHHOTO UK XBO-
HHOK 110 CPaBHEHUIO C IPYTUMH BHJIaMHU pACTEHHUH, CO-
CHY OOBIKHOBEHHYIO OYCHb yMOOHO HCIOJH30BATH B
KayecTBe OMOWHINKAIIMOHHOTO BHIA.

Peaxmmst cocHBI OOBIKHOBEHHOM Ha HaJIMYHE 3arpsi-
3HSIOIIMX BEIECTB B BO3AyXE U [MOYBE HECTICHU(PUYIHA 1
oTpakaeT OOIIMI YpOBEHBb 3arpsA3HCHUS CPEObl O0H-
TaHUsI XMUMHUYECKHMMHU BEIIECTBAMU Pa3INYHONW TIpH-
poxpl. CunTaeTcs, OTHAKO, YTO M3 BCEX 3arps3HHUTEINCH
arMocdepbl HauOOJNIbIlIEe BO3/IEHCTBUE Ha COCHY
OKa3bIBaeT IUOKCHJI CEPHI, @ TAKXKE BEIXJIOITHBIC T'a3kl aB-
ToMobusel. MTHANKaIMOHHBIMY TTPU3HAKAMU SIBIISTFOTCS:
COCTOSIHHE XBOU (XJIOPO3BI, HEKPO3BI), TPOIOTKUTEIb-
HOCTB JKH3HH XBOH, TAKUE MOP(HOJIOTUICCKHU XapaKTePH-
CTHKH KaK JUTMHA XBOUHKH, TOIOBOH MPUPOCT IEHTPAITb-
HOT0 1o0era, pa3Mepsl TeHePaTUBHBIX OPTaHOB.

B skonornuecku 01aronpusTHBIX JIECHBIX KOCH-
CTeMaxX OCHOBHAas Macca XBOHM COCHBI 3/I0pOBa, HE
UMEET NOBPEXKJICHNE, U TOJIBKO HeOOJIbIIAs YacTh XBO-
WHOK MMEET MEJIKHE JKEJThIe (XJIO0P03) M YepHBIC U
TEMHO-cepble (HEKpO3) TOYKH, PaBHOMEpPHO pacce-
SIHHBIE TI0 MOBEPXHOCTU JHMCTOBOM miuacTUHKU. [Ipo-
JIOJKUTEITLHOCTD )KU3HH XBOU B OJIATONIPUATHBIX yCIIO-
BHSIX JOCTUTACT IIATHU- IIECTH JIeT. B ycioBusx 3arpss-
HEHHOU OKpy>Karouiei cpenbl TIOSIBIISTFOTCSL
MOBPEXKICHUSI XBOU, CHUXKAETCSI MPOJODKUTEIBHOCTD
JKU3HU.

MeTtoarka WHAWKAUN YUCTOTHI aTMOC(Epsl IO
COCTOSIHMIO XBOHW COCHBI COCTOWT B ciexyromeM. Ha
KITFOYEBOM y4acTKe JUIS HCCIIeJOBaHUs BRIOUparoT 5-10
coceH 15-20-netHero Bo3pacta. C HECKOJIBKUX OOKO-
BEIX IMOOETOB B CpeOHEW YacTH KPOHBI OTOUPAIOT
200map XBOWHOK BTOPOTO HJIM TPETHETO TOJa KU3HU
[Menexosa, 2010].

Ha pucysnke 3.1 npuBeaeHB IPUMEPHI pa3THIHBIX
MOBPEXKICHUI XBOU COCHBI.
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Knacc nospeaxieHua: 1
Kinacc ycemixanus: 1

3

1 3 4

(]

Pucynox 1.1 Ilogpescoenue u ycvixanue X6ou cOCHbl

[HoBpexaenust:

1. - XBOMHKH 0€3 MATEH;

2. - ¢ HEOOJBIIUM YHCIIOM MEJIKMX IISATHBIIIEK;

3. - ¢ OOJIBIIMM YHCJIOM YCPHBIX U JKEITHIX IIs-
TEH, HEKOTOPBIC U3 HUX KPYITHBIE, BO BCIO INUPUHY XBO-
HMHKH.

Ycbixanue:
1. - HeT CyxuxX y4acTKOB,
2. - ycoX KOHYHK Ha 2-5 MM,

3. - ycoxJya TpeTh XBOMHKH;

7 Bupck

4. - BCsSI XBOHHKA JKeNITas WM 0OJIee TOJIOBHUHBI
ce JUIMHBI CyXasl.

Merto OMOMHIVKAIMK TI0 ONPENSNICHHUIO Kiacca
MOBPEKICHUM U YCBIXaHUM XBOU OCHOBAH Ha BbISBIIC-
HHUH 3aBUCHMOCTH CTEIICHH MOBPEXICHUS XBOM (HEK-
PO30B, yChIXaHMS) OT 3arpsi3HCHUS BO3IyXa B paiioHe
MPOU3pacTaHus COCHBI  OOBIKHOBeHHOW  (Pinus
sulvestris L).

Jlns mpoBeneHus MccnenoBaHni ObuTa BBIOpaHa
IUTIOINAKa, PACIIONIOKEHHAs B uepTe ropojaa bupck

ap® ) I

Pucynox 1.2 Kapma - cxema pacnonodiceHus niowaoxu uccie0o8amusl.
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Amnanu3 XBoM IPOBOJWIM B JabopaTropuu Kade-
Jpbl OMOJIOTUHU M 3KOJIOTHH. Bcro XBOIO ocMoTpenu u
OTCOPTHPOBAIN HA TPU YaCTH: HEMOBPEXKICHHAS XBOS,
XBOSI C ISITHAMU U XBOSI C YCBIXaHUEM, 3aTE€M IOJCUH-
TaJu KOJIMYECTBO Map XBOMHOK Kaxaou rpynme. [lomy-
YCHHBIC JIAHHBIC 3aHECITH B PaboUyio Tabmuity 1.1.

4
Vi

A

Ilonmy4yeHHble pe3yabTaThl Aadd BO3MOXKHOCTb
CPaBHHUTh MEXIy cOOON pa3HbIE yJaCTKH IO COCTO-
SIHUIO XBOM M OIIGHHTh yYPOBEHb 3arps3HEHMS aTMOC-

(epsl Ha 00cIeIOBaHHBIX TeppuTOpHsix [Meiicyposa,
2009].

Pucynox 1.3 Heenedyemoie xeounku cochvt 00biknosennoul (Pinus sulvestris L.)

Jlns mydinero moHMMaHUsS YCJIOBHUM Ipou3pacTa-
HUS COCHBl OOBIKHOBEHHOH HaMH OBLIM COCTABJIICHEI
macnopTa Ha MccieayemMylo Iouiaaky. B macnopre
TIPUBEICHBI CIICAYIONINE JaHHBIE: reorpaduIecKoe mo-
JIO’)KEHUE, BBICOTA MECTHOCTH, ME30PEIbED

KJIOHa MECTHOCTH, MOJCTHJIAIOIIUE MOPO/BL, XapaKTe-
PHCTHKA PACTUTENBHOCTH, XapaKTePHCTHKA COCHBI
OOBIKHOBEHHOM.

[Macmopt o6bekTa rccienoBanus «OpeIrHuK.

Pucynox 1.4 Kapma - cxema nnowaoxu "Opewrux"

1. Opemnuk

1) Teorpaduueckoe monokeHue: Pecny0irka
BamkoprocTtan, bupckuii pailon, ypouume «Opem-
HUK», I0)KHAasl TPaHUIa ypOaHW3MPOBAHHOW TEPPUTO-
pyH.

2) a) BBICOTa MECTHOCTH HAJ YPOBHEM MODS -
160 Mr, 0) CKJIOH FOXKHOM SKCITO3HIINH, YTOJ HAKJIOHA 8
TPagycoB, B) MOACTIJIAIOIINE HOPOIBI: CYTIMHKH, Cy-
TICCUAHUKH.

3) T moYBBL: Cepble JICCHBIE

4) XapakrepucTHKa pacTUTEILHOCTH:

- IpeBocroii: 1y0, cOCHa, OpPEIIHUK, KIIEH.

- [loxpocT cocHBI U KIIeHa.

- [Toxnecox: MUNIOBHUK, pAOWHA, €KCBHKA,

- TpaBstHUCTBIH ApyC: KONBITEHb, CHBITh, KpaIluBa,
BaCHJICK.

5) XapaKkTepuCTHKa COCHBI:

- Cpennuii Bo3pacr - 20 sieT.

- Cpennsis BeicoTa - 10-15 m.

- Cpenuuit nuametp - 0,30 M.

- I'ycrora nepeBbes - 65%

- [ToBpexeHNs HA TEPEBBIX OTCYTCTBYIOT

Jaunasre 3a 2019 u 2020 roasl mo omnpeaeneHUIo
COCTOSIHUSI XBOM COCHBI OOBIKHOBCHHOM Ha IDIOMIAIKE
JUTS OLICHKH 3arpsA3HEHUS BO3AyXa MPHUBOAATCS B Tab-
suue 1.1 u 1.2 coOTBETCTBEHHO.
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Tabmuma 1.1

CocTosiHHE XBOM COCHbI 00BIKHOBEHHOM Ha muomanake «OpemHuk» (2019 r.)

Ne /mt Oo61ee CocTosiHNE XBOMHOK

Iie- 9HCIIO Kon-Bo Jomns xBo- Kon-Bo Jomns xBo- Kon-Bo xBo- | oyt XBOMHOK
peBa | XBOHMHOK XBOMHOK WHOK 0€3 | XBOWHOK C | HWHOK C ITAT- HWHOK C C YCBIXaHHEM

6e3 msiTeH | maTeH % IIITHAMU Hamu % YCBIXaHUEM %

1. 400 329 82 39 10 32 8

2. 400 334 84 34 8 32 8

3. 400 330 82 54 14 16 4

4, 400 321 80 55 14 24 6

5. 400 345 86 23 6 32 8

[To mpuBeneHHBIM HaHHBIM Tabmure 3.1 MBI BU-
JIIM, YTO HAMOOJBLIMN MPOLEHT MPUXOIUTCS HA XBO-
WHKY 0e3 MATCH, 1 HAMMCHBIIUI MPOIECHT HA XBOUHKH
C MATHAMH ¥ XBOMHKH C YChIXaHueM Takum o0Opaszom,

MBI MOKEM CKa3aTh, 4To momangka Ne 1 «Opemrauky
SIBIISICTCS DKOJIOTHUECKH OJIarONpHUATHON TEPPUTOPUEH
C YHUCTBHIM BO3JLyXOM

Tabauna 1.2
CocrosiHue XBOM COCHbI 00BIKHOBEHHOM Ha muomaake «Opemnux» (2020 r.)
Nen/m | OOree CocCTosiHHE XBOMHOK
zie- YUCIIO Kon-Bo Jomns xBo- Komn-Bo Homns xBo- | Komn-Bo xBo- | omnst XBOMHOK
peBa | XBOHMHOK XBOHUHOK WHOK 0e3 | XBOMHOK C | WHOK C TIf- WHOK C ¢ yceixanueM %
0e3 nsiTeH nsaTeH % IIATHAMU THaMH % YCBIXaHUEM
1. 400 320 80 48 12 32 8
2. 400 328 82 40 10 32 8
3. 400 328 82 56 14 16 4
4. 400 320 80 56 14 24 6
5. 400 336 84 32 8 32 8

[o marHBIM TaObIUIEI 3.2 MBI BUIUM, YTO CHTYya-
us kak B 2019, tak u ecth 2020 roga mocrarodHo 0OJia-
ronpusiTHasi. [0l XBOMHOK € MSATHAMH U YCBIXaHUSAMU
MUHUMAalbHA, 4YTO COOTBETCTBYET 3IO0POBBIM Jie-
peBbsiM. CpaBHUBAS TH [BE TaOIHIIBI, MBI MOYKEM TIPO-
CJEeIUTh TEHJEHINI0 HEOONBIIOTO YMEHBIICHHUS XBO-
HHOK 0€3 MATeH, M YBEJIMYCHUS XBOWHOK C TISATHAMH U
YCBIXaHUEM, UTO MO3BOJISIET HAM CJENIaTh BHIBOJI O TOM,
YTO TEHJCHIMSA Ha JAHHOW IUIONIAJKE HCCIICIOBAHUS
HampaBlieHa B CTOPOHY YXYIIICHHUS SKOJIOTHYECKHX
YCIIOBUM TEPPUTOPUH.

JlaHHBII ydacTOK HccienoBaHus sBiserca (o-
HOBBIM, TaK KaK XOTb M HAXOJHUTCS € YepTe ypOaHU3H-
POBAaHHON TEPPUTOPHH, HO, HECMOTPSI HA 3TO SBIAETCS
9KOJIOTUYECKH YHCTHIM U OJIarONPHATHBIM.

Takum 00pa3oM, MBI JIeaéM BBIBOA O TOM, UTO
SKOJIOTMYECKas CHUTyalusi Ha JaHHOW TEpPPUTOPUU
HCCIIeIOBAHUS OIaronpusATHAS, HO UIMEET OTPHUIaTeNb-
HYI0 JUHAMHUKYy, UMEHHO II03TOMY CTOUT UCCJIEN0BATh
JJAaHHYIO TEPPUTOPHUIO.

Ha3zBaHue guarpammeol

90

80
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70
60
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40
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0
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Pucynox 1.5 Cocmosnue xgou cochvl 00bikHO8eHHOU Ha naowaoke « OpeutHuKy
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JanHble pucyHKa 3.5 HOATBEPKIAOT TUIOTE3Y O
MOJIO’KUTEIbHON AMHAMUKE YBENNYEHHS XBOMHOK C He-
Kpo3aMu U xjopo3amu. JlaHHbele nonxydeHHsle 3a 2019
n 2020 roa mo ompeleNeHnIo Kilacca MOBPEXACHUS U

YCBIXaHUs XBOH COCHBI OOBIKHOBEHHON
Ipou3spacTalieil Ha TeppuTopHH Iwowmanku «Opemn-
HUK» TIpeJCcTaBieHb! B Tabmuie 3.3.

Tab6muma 1.3
Kiacchl moBpekIeHHs] H YCHIXaHUsI XBOH COCHBI 00BIKHOBEHHOI HA IJI0maaKke «OpemnnK
2019 2020
CocTosiH1E XBOU Kon-Bo Jlonst XBOMHOK OT 001I1ero Kon-Bo Jlonst XBOMHOK OT 00IIIero
XBOMHOK | KOJI-Ba 00CiIeOBaHHBIX % | XBOMHOK | KOJ-Ba 00CIeZ0BaHHBIX %0
Tospexcenne xsou 1656 82,8 1632 81,6
1 xknacc
2 Kiacc 208 10,4 232 11,6
3 xiacc - - - -
YChIXaHUE XBOn 1656 82,8 1632 81,6
1 xknacc
2 Kiacc 136 6,8 136 6,8
3 xiacc - - - -
4 xnacc - - - -

Hcxoas u3 JaHHBIX TaOJUIIBI 3.3 BUIHO, YTO HaM-
OONBIIMIA TPOLIEHT XBOMHOK COCHBI OOBIKHOBEHHOI
MPUHAJICKUT TIEPBOMY KJIACCy MOBPEKACHUS U Tep-
BOMY KJIaCCy YCBIXaHHUS XBOU. BTopomy Kitaccy moBpe-
JKJICHUS] XBOM M BTOPOMY KJIACCY YCHIXaHHsI XBOH IPH-
HA/IJICKUT HAMMEHBINUH MPOIEHT. Takxke CIeayeT 3a-
METHTh, YTO TPETHEMY KJIACCY TOBPEIKIACHUS XBOU, KaK
1 9eTBEPTOMY W MATOMY KIIACCY YCHIXaHUS XBOH IPH-
HAJJICKUT HYJICBOW MPOICHT OTOOpPaHHBIX MpoO Ha
JAHHOM TEPPUTOPUH, YTO TOBOPHUT, O OIarOmpUATHON
HKOJIOTHYECKOW CUTYAIlUH YHCTOM aTMOC(EPHOM BO3-
IIyXe.

CnucoK MCMOJb30BAHHBIX UCTOYHUKOB U JIU-
TepaTypsbl

1. AnekceeB, K. Dxonoru4yeckuii MOHHUTO-
PHHT: COBPEMEHHOE COCTOSHHE, ITOIXOAbI U METOJIbI:
yuae0, mocooue / JI.K. Anekcees, B.B. I'ombrosa, B.B.

YK 616.136-007.64-089-06:616.13-004.6-007.271

Hmurpues. - CI16.: U3n-o C.-Iletep6. yH-Ta, 2011. —
184 c.

2. Ammxmuna, T.S51. BuonHaukanus 1 OMOTECTH-
POBaHHE — METO/IbI TO3HAHUS SKOJIOTHYECKOTO COCTOSI-
Hust okpyskaromiert cpensl / T.Sl. Ammxmuna. — Kupos,
2012.—455 c.

3. buomoruueckuii KOHTPOJIb  OKpPY)KaIOIICH
cpenpl: OMOMHIUKAIWS W OWOTCCTHpOBaHHUE: ydel. -
MeTo/1, mocodue / mox pexa. O.I1. Menexosa, E.1. Ero-
poBa. - M.: Akanemus,2007. — 288 c.

4. buowHaMKanus 3arpsisHeHuit / nox pen. M.I'
Omnexkynosa. — CII6.: u3garensctBo CankT-IletepOypr-
CKOro rocynmapcTBeHHoro yauepcutera. — 2009.-
251c.

5. DBuoMHIMKaIus 3arpsA3HEHNI HAa3eMHBIX KO-
cuctem / Ilog pen. P. llyb6ept. — M.: Mup, 2009. —
296c¢.
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Kanouoam mexuHiuHux Hayxk, 0oyenm xageopu cicicHu ma exonozii
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TTTEHTYHI NEPEAYMOBHU PO3POBKHU HE3AJIEXKHO ®YHKIIIOHYIOUOI THYYKOI
BUPOBHUYOI CUCTEMM NNEPEPOEKH IOJIIMEPIB 13 IOBYTOBUX BIJIXO/IIB
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HYGIENIC PREREQUISITES FOR THE DEVELOPMENT OF AN INDEPENDENTLY
FUNCTIONING FLEXIBLE PRODUCTION SYSTEM FOR POLYMER PROCESSING FROM
DOMESTIC WASTE

Anomauisn.

Jlna enposadoicenns 8 npaxmuxy umoe €C w000 nogoodcents 3 meepouMu nodymosumu 8i0xXo0amu, wo
MicmAmb ROIMepU, HaMu OOIPYHMOBAHO OOYINbHICIMb 6NPOBAOJNCEHHS MA PO3POOIEHO CIMPYKIMYPY SHYUKOI Cu-
cmeMmu nepepoOKU 6MOPUHHUX ROTIMEDIS i3 NOOYMOBUX 8I0X0018, AKA PO30LIEHA 3a (DYHKYIOHATILHO-YLIbOBOIO O3HA-
KO, 3a0e3neyena agmoHOMHICIIO MA HEe3ANeAHCHICIIO (YHKYIOHY8AHHA HA 6CIX iT pigHsx. TexHonoeiuni enemernmu
cucmemuy nPAyIoOMb 3a CXEMOI0. HAKONUYYBAY-npucmpitl 0 nepepobku 6ioxodie — naxonuvyeay. Cmpykmypa
KOICHOT nidcucmemu 6UKOHAHA MAK, WO CUPOBUHOIO OJisl Hel Cydcumb nonepeonill Hanisghabpukam, a pe3yibma-
mom it pobomu € npomidcHull npodykm abo eupi6b, comoeutl 0 cnodicusants. Lle oae moociusicmo 30iicHumu
mepumopianvHy 0eKOMno3Uuyiro GUPOOHUYOI cucmemu nepepooKu 8i0xX00i6 NONIMEPI8 HA MEXHON0STUHI MOV Nes-
HO20 pigHsl, wjob 3abe3nevumu yHig)ikayiro eupoobients Haniegadbpuxamy du npooykmy i CmaobiibHy 63aEMO0iI0 3

niocucmemamu U020 PieHsl.
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Abstract.

To implement in practice the EU requirements for the treatment of solid waste containing polymers, we have
substantiated the feasibility of implementation and developed a structure of a flexible system of recycling of secondary
polymers from household waste, which is divided by functional purpose, provided autonomy and independence at all
levels . The technological elements of the system work according to the scheme: storage-device for waste processing
- storage. The structure of each subsystem is made so that the raw material for it is a preliminary semi-finished
product, and the result of its work is an intermediate product or product ready for consumption. This makes it possible
to carry out the territorial decomposition of the production system for processing polymer waste into technological
modules of a certain level to ensure the unification of the production of semi-finished products or products and stable

interaction with higher-level subsystems.

Kntouoei cnosa: nooooicennsi 3 sioxodamu, nepepooka TIIB, nepepobka nonimepis, cxema nepepooKu nonimepis,

PeYUuKiHe, YAPAGIAHHSA 8I0X00amu

Keywords: waste management, solid waste processing, polymer processing, polymer processing scheme, re-

cycling, waste management

[ocTanoBka npodaemu. PimenHs npodiemu mmo-
BOJDKCHHS 3 OYIb-IKIMH BiIXOJaMH BHPOOHHIITBA YU
CIIOXKHMBAHHS IMOB'I3aHE 3 TPYMHOIIAMHU EKOJOTr0-CKO-
HOMIYHOTO OOIPYHTYBaHHsI BUOOpY 1 peaiizanii KOH-
KpeTHol TexHousorii. HamMu BUKOHaHO MOpPIBHSJIBHUI
aHaji3 e€KOJOro-Tir€HIYHUX Ta TEXHIKO-€KOHOMIYHUX
[MOKA3HUKIB HANOINBII BKUBAHUX TEXHOJOTIH IMOBOJI-
sxeHHst 3 TIIB Ta moOyToBUMHM MOJIIMEPHUMH BiIXO-
JIaMH, Pe3yJIbTATH SIKOTO MPEICTABICH] B BUIIISAIL Ta0-
jmi 1.

3HENIKOIKEHHS BiIXOMiB METOJAOM CIIAIIOBAHHS,
Ha TEPIINA OIS, BiPI3HAETHCS HU3bKUMHU BUTPAT-
amH, aje BUMArae peTelbHOr0 COPTYBAaHHS MOiMep-
HUX BIOXONIB 3a BUAAaMH Y TOPIBHAHHI 3 METOAOM

mipomizy [1]. 3 mocBixy MOBOIKEHHS 3 BiIXOAaMH B PO-
3BHHEHUX KpaiHax came I YNHHHUK € BU3HAYATbHUM
i1 yac BUOopy Merony yruiizaii [2,3].

AHAJI3 oCcTaHHIX HOCTiKeHD i myoumikamiid. [Tig
Yac BUKOPHUCTAHHS TEXHOJIOT1H CIIATFOBAHHS 1 TIa3MOBOI
razudikanii NnosiMepHUX BiAXOMIB TOTpiOHa peTenbHa
OYKCTKa BUKHUIIB B atMoc(epy, 10 00YMOBIOE HE0O-
XiJTHICTB BIPOBA/DKEHHS B €KCIUTYaTaIli0 IIUPOKOr0 KOM-
IUIEKCY Cy9YacHHX OYHCHUX TEXHOJOTiH. B iHmomy
BUTAKY KOHIICHTPAIILS TIOKCHHIB 1 BAYKKUX METAJIIB y BU-
KHAHUX Ta3ax € 3HaYHO BUIIOIO 3a Oe3IeuHi 3HauCHHS.
[NowaTkoM po3kiagy miokcuHiB € Temrmeparypa 700 °C.

Tabmuns 1.

IlopiBHAHHSA €KOJIOrO-TiriEHIYHUX TA TEXHIK0-eKOHOMIYHMX MOKA3HUKIB OCHOBHMX TEXHOJIOTiil mMoBo-
skeHHs 3 TIIB, mo mMicTaTh nojimMepu

Texnonoris
Moxassmin PELIIIIHT gMe_ CHAITIOBAHHS niposu3 ruia3mMoBa ra3udikaris
XaHIYHUH)

Kammo‘*‘%‘f@ﬁ“’ MITH: 17-58 670 — 975 520-730 740-920
BapricTs apeHnu 3eMenb- 180 320 480 320
HOI JIUISIHKH, THC.TPH./ piK

Bapm“’rggp/ipa&’““’ 210-380 400 - 670 340 - 600 1020 - 1280
Fremiyaa il BITDATHL | 450-760 810 - 1100 760 - 1050 1100 - 1520
ExosioryHi miuarexi, rpH./T 2,8 44 39 12

Jloxoau, TpH./T 537 486 421 128

Eneproszarparu, kBr-ro/t 12-38 50-75 50-75 225-450

Heo6xixHa moma, M2/1 0,03-0,05 0,1-0,2 0,15-0,3 0,1-0,2

ExoJoridyuHi acriekTn

Crymiss i Tepminn 3He- |[lepepoOxka - 18 -

IToBHe 3HEMIKOI-
JKeH-Hs 3a 1 To-

IToBHE 3HENMIKO-

[ToBHE 3HEMIKO-KEHHS 3a
oKeHHs 3a 1 ro-

IIKOKEHHS (TIepepoOKH) 42 xB. o — 1 roguny
HasBHICTB BiJX0/1iB BUPOO-| . 15-20
¢ o JXOn pob 2-4 (uuam, 23 —28 (3oma - |25 — 30, (KOKCOBHH| . .
HUITBA, % BiJI MacH Bij- : o JIpiOHO- TUCTICPCHUM TIHII,
. [TOJIIMEPHUHA TIHT) IIJTaK) 3aJIHIIOK) ‘ :
XOJIiB aep0o30JIi BAKKHX METAIIIB
3abpyIHEHHS TPYHTY . [IUTAKOBIJIBAJl  [KOKCOBHH 3aJIMIIIOK .
MPaKTUYHO BiJI- MPAaKTUYHO BiJICYTHE
3abpyiHEHHS BOJIU HEMae HEMae

CyTHE

3abpyaHeHHs aTMOChepH

y MeXax HOpM

y MeXax HOpM BaXKKi METaJIH

[IpoxyKuisi, 110 OTPUMYIOTh Y pe3yJIbTaTi IepepoOKH BiIX0/1iB

Enepris napu, MBr-ron/t - 1,60 1,20 -
Enexrpoenepris, MBt-rog/t - 0,40 0,30 0,5
[HIIIa BTOPCHPBHHA, % Bix MacH Bif- } ) 5-10 15-20
XOJiB
KanopilimicTs cuares-razy, MJx/m° - - 12- 30 15-125
OKyIHICTh BUPOOHHIITBA, POKH 0,5-1 1,5-3 3-6 5-10
KK/, % 96-98 30 88-90 80-90




10

BIOLOGICAL SCIENCES / «COLLOQUIUM=JOURNAL» #12(99), 2021

{06 nocsrTy 3HMKEHHS! KOHIIEHTPaLlii JI0KCHHIB
1o HeoOxigaux HOopM - 0,1 Hr/mMS, Mae GyTm peanizo-
BaHO «IPAaBHJIO JIBOX CEKYHI». 3TiJHO 3 «IIPaBUIOM»
BIIXiTHI ra3u AJs TapaHTOBAHOTO PO3KIAJEHHS IiOK-
CHHIB NMOBWHHI nepeOyBaTH B KaMepi CHaJIIOBaHHS 3a
temneparypu He Hmx4de 850 °C 3 BMICTOM KHCHIO HE
meHre 6 %, npotsrom 2-x cekyHn [4]. B Ykpaini rex-
HoJIOTi mipomi3y i1 mma3mMoBoi rasudikamii mpoNIIIH
anpo0aliito JuiIe Ha 1abopaTOPHUX, EKCIEPUMEHTAIIb-
HUX 1, B TIOOJMHOKNX BUMIAIKaX, HA HOCIHIiTHO-TIPOMH-
CJIOBHX YCTaHOBKaX, ajie He BIIPOBA/DKEHI y epepoOKy
MOJIIMEPHIX MTOOYTOBUX BiJXOIIB.

3 eKOHOMIYHOT TOUKH 30pYy, MPOJIi3, 32 KalliTaJoB-
KJIaJICHHSIM, BapTiCTIO IIepepOOKH i eKCIUTyaTalliHtHUMI
BUTpaTaMM 3Ha4YHO JOPOXKYMH 332 TEXHOJIOTIi cramo-
BaHHS, TUIa3MOBOI ra3udikamii, peuKITiHTY. 3a piBHEM
€KOJIOTO-Tir€HIYHOI Oe3MeKH TEeXHOJIOTis Mipoi3y Ie-
peBEpIIyE TEXHOJOTII0 CIATIOBAaHHSA, aje IIOCTy-
MA€ETHCS IJIa3MOBIH raszudikaiii Ta MEXaHIYHOMY pe-
muKTiHTY. OJHAK TEXHOJIOTIS IDIa3MOBOi rasmdikarmii
BUMArae BeJIMKHUX BUTpaT.

TexHomorii mipoi3y Ta peruKIIiHTY, Ha BIIMIHY
BiJl CIIAJIFOBAHHSI, JIO3BOJISIOTH OTPUMATU KOPHCHI MPO-
JIYKTH, IO TiUISTal0Th peasti3aril.

HaiiGe3neuHinor Ta HalIEIIEBIIOK TEXHOJIOTIE0
€ TEXHOJIOTisI MEXaHIYHOTo pelukiminry. [Iporec BinOy-
BA€THCA 3a TEMIIEPATYp, SKi BUKIIOYAIOTH JECTPYKIIIIO

MOJIMEPIB YU BUUICHHS 3 HUX IIKIUIMBUX PCYOBHUH, HE
BiZIOYBA€THCS YTBOPEHHS a€PO30JTiB BYKKHX METAIB, BH-
COKOTOKCHYHOI 30JIM Ta 1uIaKy. [lepepoOka nomimMepHux
BiZIXO/IiB TEXHOJIOTIsIMI MEXaHIYHOTO PEIUKITIHTY IIPOXO0-
JMTH y MiHIManbHI TepMminu (Bix 18 xB. 10 42 XB.) 1po-
CTHUMH TIPOLIECAMH Ta HEJOPOTHM YCTAaTKyBaHHAM, SIKi
IIAt0TECS SIK PYYHOMY, TakK 1 aBTOMaTH30BaHOMY Ke-
PYBaHHIO.

Buxiyian ocHOBHOro Martepiajny X0C/TiTzKeHHSs.
Ha mpaxrturi, eKOHOMiYHI Ta €KOJOTIdHI aCTeKTH IIpo-
OsemMu mepepoOKH MoNiMepiB MOBHHHI OyTH 30ajlaHCo-
BaHi. Ha ocHOBI manmx Tabimii 1 Ta aHamizy JiTepaTyp-
HUX JPKEpeJl HAMH 3aIIPONIOHOBaHI PEKOMEHIALIIT JIsl BH-
O6opy TexHomorii yTmmizamii BiZXOAIB TONIMEpIB,
TIpeJICTaBIeH] y BUMVIsAI Tabauwi 2. Y HaBeneHid Tabd-
JIULI YIS Pi3HOTO TUITY HOMIMEpiB BKa3aHO HAMKpAIITHiA
(++), MmoxyMBHI (+) 1 HE peKOMEHIOBaHUH (-) IUIIXU
TIOBOJKCHHS.

Jlnist BIpOBaPKEHHST B TIPAKTUYHY AisUIBHICTD BH-
mor €C mono nosoxenHs 3 TIIB mamu po3pobieHa
CTPYKTYpa THYYKOI BUPOOHHYOI CHCTEMH NEepepOOKH
MOJIiMEpHUX MOOYTOBUX BiIXOMIB, sIKa PO3ZIiNicHa 3a
(YHKI[IOHAJIBHO-IIIILOBOIO O3HAKOIO 1 3a0e31eueHa aB-
TOHOMHICTIO Ta HE3IeKHICTIO (YHKI[IOHYBaHHS

(puc. 1).

Ta6muns 2.

PexoMeH10BaHi c10c00M BTOPMHHOI Iepepo0Kku 00YTOBUX OJIiIMEPHUX BiIX0iB

Penmxmiar (1mo-

Tum moniMepHIX BiAXOIIB
BTOpHA IepepodKa)

CraaroBaHHS 13 OT-
pUMaHHSM eHeprii

XimiyHa nepepoOka (ra-

o [Mipomi3
3udikamis, po3KIaTaHHs)

BincopToBani moniMepu 0JHOTO

TaJIOM Ta 1HIIMMH BKIIFOUEHHIMU

++ + + +

THITY
Cyminn nonimepis ++ ++ + -
[MonimMepu B MOOYTOBUX BiAX01aX ++ - ++ -
CyMill nonimMepiB 3 NanepoM, Me- + i . ]

I'Hyuka TeXHOIOrYHA CHCTeMA Oepepo0KH HOIIMEPHHX BLAXO/IIB

v

ITincucrema coprysanss TTIB i3 BinGopoM BTOpHH-

1 piBeHs HOI IIOJIIMEPHOL CHPOBHHH
) IlimcHcTeMa cOPTYBaHH BTOPHHHOI TIOIMEp-
2 piBenp HOI CHPOBHHH
A 4
Y v
_ IlizcncTeMa monepe HBOI IepepodKH IligcrcTeMa nomepeHEO! IepepOOKH Kyc-
3 piBeHb IUTiBKOBHX HOMIMEPHUX BiIXOIIB KOBHX TIOTIMEPHHX BiTXO/IB
| I
 J v v
ITizcucTeMa BHPOOHHIITBA ITizcHcTeMa 6y TiBeNn- ITigcHcTema BHPOO-
4 pisens TPaHyJ H TIOTOHAXKHHX BHPO- YL HHIITBA JIHCTOBOTO Ma-
GiB HHX MaTeplatiB Tepiany
[ I |
h 4 h 4
5o TTincHcTeMa BHIOTOBISHHS IOIITY - ITizcHcTeMAa BHIOTOBISHHS ITTAMIIO-
> PIBEHbL HUX BHPOOIB BaHHIX BHPOOIB

Puc. 1. @yukyionanvro-yinboea cmpykmypa eHy4Koi mexHon02iuHol cucmemu nepepooKu noimepie iz nooymo-
8UX 6i0X00i6
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TexHONOriuHI  €JIEMEHTH  CHUCTEMH  IOBHMHHI
TPALFOBATH 33 CXEMOIO: HAKOIIIIYBad — PHCTPIi ISt T1e-
pepoOKH BiaxoiB — HakomuayBad. CTpyKTypa KOXKHOL
MiJCHCTEMH BUKOHAHA TAaK, 110 CHPOBHUHOIO JJIS HEI CITy-
JKUTH TIOTIepe/IHIN HamiBhaOpHKaT, a pe3yabTaToM ii po-
00TH € IPOMDKHUIA TIPOIYKT 200 BUPiO, TOTOBHIA IS CTIO-
skuBaHHS. Lle 1ae MOKITMBICTD 3/iHCHITH TEPUTOPiaTIbHy
JICKOMITO3UIIII0 BHPOOHMYOI CHUCTEMH MEpepoOKu Bif-
XOJIiB MOJIIMEPiB Ha TEXHOJIOTTYHI MOJIYJIi TIEBHOTO PiBHS,
11106 3a6e3neunTy yHidikamiro BupoOeHHs HariB(aOpu-
KaTy 4YM MPOAYKTY 1 cTablIbHY B3a€MOJIIO 3 MiJICHCTeE-
MaMH BHUILOTO PiBHSL

[lincucTeMy meprioro piBHA CTaHOBIATH COPTY-
BaJIbHI CTAHIIii 1 MYHKTH BTOPCUPOBHHH, 3aBIAHHS SIKHX
30ip i copTyBaHHS TBEpAMX IMOOYTOBHX BIIXOIiB Ha
MicIixX ixHpOTO yTBOpeHHS. IIpomykToM minmcuctemMu €
BIIXOZTM TIOJIIMEPIB, MiATOTOBAHI U TPAHCIOPTYBAHHS
BiJI MiCIIl YTBOPEHHS 0 TEXHOJOTIYHOTO MOZYIS APY-
TOTO PiBHS.

[Mincucrema apyroro piBHs 3/IHCHIOE: IPUHOM BTO-
PHMHHOI TMOJIMEPHOI CUPOBHMHH, COPTYBaHHS 32 BUIAMH
HoJIIMEpIB, CTyNeHeM 3a0py/AHEeHHsI, BUIaMy BUPOOIB Ta
IHIIMMU O3HaKaMM, HAKONHMYye U TepeAac 0 TeXHO-
JIOTIYHUX MOJIYJIIB TPETHOTO PiBHSI.

[Tincucrema TpeThOro piBHSA MPOBOAUTH IIOTIE-
penHIo nepepoOKy BTOPHHHOI IMOJIIMEPHOI CHPOBHHU:
OUMINEHHS 1 TOApIOHEHHS BiAXOmiB, MomUdiKalliro,
crabinizaniro, papOyBaHH:, HATIOBHEHHS.

[lincuctema  WeTrBepToro  piBHA  3IIHCHIOE
TEPMIiYHi 1 3CyBHI METOAU MEePEPOOKU: EKCTPY3ito, Ta-
psiue TpecyBaHHs, KaJlaHApyBaHHS (BUIYCK BUpPOOIB
METOJIOM HpokKaTku). IIpoaykToM mepepoOku €
MOJIMEpHI rpaHyy, MOTOHAXKHI BUPOOU - TpyOH, Ju-
CTH 1 aHedi.

[TizcucTeMoro IM'ATOro PiBHS BUITYCKaIOTHCS BHCO-
KOTEXHOJIOTIYHI BUPOOH METOJOM JIUTTA IIiJ| THCKOM,
BUJIyBaHHSIM, IITaMITyBaHHSIM.

BucHOBKH Ta mepcrneKTHBU MOJAJIBIINX 10-
caimkens. [Ipobiaema nepepoOKu MOOYTOBHX MONTIMEPIB
y THX 00’€Max, y SIKNX BOHH yTBOPIOIOThCSI HA CHOTOIHI,
HEe MOXe OyTH BUpIIICHA 33 JJOIIOMOTOF0 TEXHOJIOTIH, 1110
OCHOBaHI Ha METOJIaX 3HHIIEHHS (3aXOPOHEHHS, CIAJIFO-
BaHHsT) 200 PO3KIIaAaHHs (P03, TiAPOITi3, ra3ugiKaIris).

OCHOBHHMMH CTPHMYIOYNMHU YHHHUKAMU BUCTYIIAIOTb: J10-
POTOBH3HA, SIK Ha CTaJIii peasti3arlii, TaK i Imi 9ac eKcIurya-
Tallii; MaTepiaio- Ta PeCypCOEMKICTh; HEOOX1THICTh CYBO-
pOro JOTpHUMaHHS TEMIIEPaTYpHOTO Jiara3oHy MpOIeciB
TiepepoOKH; HasBHICTH BUCOKOTOKCHYHHX BiIXOMIB, SIKi
TIOTPEOYIOTh TTOJANBIIIOI TIEPEPOOKH, 3HUIIICHHS Y1 3aXO0-
POHEHHS Ha cIelianbHO 00NagHaHUX HoiroHax. HasiTh
OTPUMaHHS 3a paxyHOK CHaIIOBaHHS JOAATKOBOI
EJICKTPOSHEPril He € IOCTaTHbO NPHBAOIMBHM B €KO-
HOMIYHOMY BiIHOLIICHHI.

VY HaibommkuyoMy Maiil0yTHBOMY NMEpCIEKTHBHUM
crocoOOM  yTii3alii  BiIXOMIB  KOMIIO3UIIHUX
MOJIIMEpHUX MaTepialliB CTaHyTh XiMidHI crocoow, oc-
HOBHHUM HEJIOJIIKOM SIKMX, Ha JTAHOMY eTalli, € CKIJIaJ-
HICTH IPOIIECIB, IO MPOTIKAIOTh y peaKTOpax, AJIs BUB-
YeHHA # ajanTamii SKuX X0 pI3HUX 32 CKIAJAOM
CyMimIel OoTiMEepHUX BiJXO/iB Ta BIIPOBA/KCHHS aB-
TOMaTH30BaHMX CHCTEM YIPABIiHHS IPOLECAMH
yTuitizanii, HeoOXiqHUH Yac.

Tomy, Ha naHomy erarmi, YKpaiHi CiijJ IITH €BpO-
MEWCHKUM IIITXOM MoBomkeHHs 3 TIIB, 1mo MicTaTh
MOJTIMEPH Ta BIPOBA/DKYBAaTH W PO3BUBATH TEXHOJOTIi
MOBTOPHOI MEXaHIYHOI Ta TEPMIYHOI HEpPepoOKH, 5K
HaWOLIBII yHIBEpCANIbHI, IIPOCTI 1 TEXHIYHO 3a0e3eUeHi.
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AGE FEATURES OF THE INTERRELATION BETWEEN CATALASE AND TOCOPHEROL
ACTIVITY IN CHICKENS WITH DIFFERENT TYPES OF AUTONOMOUS NERVOUS
REGULATION

Abstract.

Catalase is one of the main enzymes of anti-radical protection of animals and humans. It removes peroxide
of hydrogen by converting it to water and oxygen. Tocopherol is involved in antioxidant protection due to its ability
to capture peroxide radicals' unpaired electrons and inhibit lipid peroxidation reactions. At the same time, the
autonomic nervous system's main function is to regulate the work of internal organs and the intensity of metabolic
processes in the body. The correlation between vitamin and enzymatic antioxidant protection in poultry, depending
on the typological features of autonomous regulation, is insufficiently studied. The study aimed to investigate
catalase activity's age characteristics and its interrelation with tocopherol levels in chickens with different types
of the autonomic nervous system. Cobb-500 cross-country hens were used for the research. Determination of
autonomic nerve types was performed by recording an electrocardiogram and counting one hundred R — R cardio
intervals, which were processed by the method of variation pulsometer according to RM Baevsky, which allowed
to divide all chickens into three groups: sympathicotonic, normotonic and vagotonic. To study the level of catalase
and tocopherol activity, blood samples were taken from experimental birds at 35 and 60 days of age. The study
found a relationship between catalase and tocopherol levels in vagotonic and sympathicotonic chickens r = 0.50
(P < 0.05) and r = 0.53 (P < 0.01), respectively, at 35 days of age. In vagotonic chickens, the correlation with
tocopherol levels increases at 60 days of age r = 0.53 (P < 0.01). Determining the interrelation between catalase
and tocopherol activity makes it possible to identify birds with the highest enzymatic and low molecular antioxi-
dant protection levels. This allows identifying chickens that need more vitamin supplements and antioxidants dur-

ing the rearing period.

Keywords: sympathicotonic, vagotonic, normotonic, correlation, tocopherol, catalase.

Introduction

The autonomic nervous system determines the
functional state of all body tissues of vertebrates and
humans [2]. The autonomic nervous system regulates
the relative dynamic stability of the internal environ-
ment, particularly the body's antioxidant protection and
vitamin composition following environmental condi-
tions [10, 13, 18, 23].

Antioxidant defense systems provide an essential
role in maintaining bird homeostasis. It provides inac-
tivation of lipid peroxidation products and prevents tis-
sue accumulation [5, 17, 22]. This system includes low
molecular weight free radical acceptors and a complex
enzyme matrix involved in neutralizing free radicals,
breaking chain reactions, and removing or restoring
damaged cellular components [3, 7, 9, 16]. These sub-
stances are strategically separated in the cell's subcellu-
lar organelles and act together [19, 21, 24]. Catalase is
an enzyme of the oxidoreductase class that catalyzes
hydrogen peroxide decomposition to water and atomic
oxygen [20]. In the cell, it is localized mainly in perox-
isomes, which makes it impossible to eliminate hydro-
gen peroxide if it does not spread to peroxisomes.

Vitamin E (tocopherol) is a low molecular weight
fat-soluble antioxidant — the primary biological mem-
brane that inhibits lipid peroxidation by interacting
with oxidative peroxide radicals [4, 12, 15].

Thus, the investigation of the relationship between
catalase and tocopherol activity in different types of au-
tonomic nervous regulation makes it possible to inves-
tigate antioxidant protection features at different cellu-
lar levels depending on the autonomic system's typo-
logical features.

Material and methods of research

To create the experimental group, 24 broiler
chickens of the cross “Cobb 500 aged 35 and 60 days
were selected. The research was conducted on a poultry
farm in the Myrhorod district. Novoorikhovka with a
floor keeping on a deep litter.

First of all, the typological features of the auto-
nomic nervous system were determined. An electrocar-
diogram was taken from each chicken by an electrocar-
diograph EKZT-01- “R-D”, with electrodes such as
“crocodile”. The tape's speed for recording the electro-
cardiogram was 50 mm /s, 1 mV [14]. Electrocardio-
gram data were taken for 20-30 seconds. The obtained
electrocardiograms were calculated by the method of
variation pulsometer according to R.M. Baevsky,
counting one hundred R-R cardio intervals at rest [1].
Two leading indicators were determined: mode (Mo)
and mode amplitude (Amo).

If the fashion is equal to 0.14-0.16 s - the animal
is classified as sympathicotonic, 0.16-0.17 s - normo-
tonic, or 0.18-0.21 s - as vagotonic. Since the heart rate
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in birds is higher than in humans (from 120 beats per
minute), the fashion indicators were adjusted by a five-
fold increase so that the results could be easily corre-
lated with those used in human medicine: normotonic
type - 0.8-0.9 s; sympathicotonic - 0.5-0.8 s; vagotonic
- 1.0-1.2 s. The amplitude of fashion is an additional
parameter to clarify the autonomic nervous system's
tone: sympathotonic -> 45%, normotonic - 40-45%, va-
gotonia - <40%.

Thus, the experimental bird was divided into three
groups according to the ANS's tone: sympathotonic, va-
gotonic, and normotonic.

After determining the autonomic nervous system
types in each group of 35 days of age, blood samples
were taken from the axillary vein [11]. Subsequently,
the level of tocopherol activity [8] and catalase [6] were
determined from the obtained blood samples depending
on the ANS types. Re-sampling and blood tests were
performed after 25 days in chickens of experimental

groups of 60 days of age. Statistical processing of the
obtained results using the data analysis package in Mi-
crosoft Excel 2016.

Results and discussion

The relationship between the level of catalase ac-
tivity and the content of tocopherol r = 0.50 (P<0.05)
and r =0.53 (P<0.01) in vagotonic and sympathicotonic
chickens at 35 days of age was found. This indicates the
highest level of activity and interaction of different
parts of the antioxidant defense system in chickens,
with a sympathetic department of autonomous regula-
tion. However, birds with the normotonic type of au-
tonomous regulation of correlations between catalase
and vitamin E were not detected (Fig. 1), indicating a
quantitative balance, independence of the enzymatic
and non-enzymatic parts of the antioxidant system.

i i 0,53 i
. L
| | 05 |
-0.4 -0,2 0 0,2 04 0,6
Vagotonic % Normotonic Sympathicotonic

Fig. 1. Correlation between catalase and tocopherol activity in 35-day-old chickens with different types of ANS

In 60-day-old sympathetic chickens, the correla-
tions between catalase and vitamin E disappear, which
may indicate a decrease in the formation of free radicals
and, consequently, a decrease in the reactivity and co-
herence of the antioxidant defense system. However,

0,24

the level of the relationship between catalase and to-
copherol increases with age in chickens of the vago-
tonic type of autonomic regulation r = 0.53 (P<0.01),
which indicates a slow but stable growth in the activity
of the antioxidant system (Fig. 2).

0,53

0,4 0,2 0

Vagotonic

# Normotonic

0,2 0,4 0,6

Sympathicotonic

Fig. 2. Correlation of catalase and tocopherol activity in 60-day-old chickens with different types of ANS

At the same time, normotonic hens of 60 days of
age showed a tendency to increase the relationship be-
tween catalase and tocopherol content.

In young chickens' tissues, free radicals' formation
and accumulation are much faster than in adult birds.

To neutralize the continuous chain reactions of lipid pe-
roxidation and the accumulation of final oxidation
products, the work of all links of antioxidant protection
must be mutually consistent. Catalase neutralizes ex-
cessive amounts of hydrogen peroxide, resulting in the
formation of water and oxygen. Hydrogen peroxide is
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the most stable of the oxygen reduction intermediates.
However, it can form a powerful oxidant in a hydroxide
radical, superior to other free radicals inactivity and
toxicity. The more hydrogen peroxide, the more active
catalase, and the more oxygen and water are released.
Thus, the accumulation of oxygen can lead to enhanced
oxidative reactions, forming its reactive forms, contrib-
uting to the chain reactions of free radical oxidation and
lipid peroxidation.

Oxidation of unsaturated fatty acids in cell mem-
branes is one of the main effects of free radicals. They
can change the permeability and disrupt the barrier
function of cytoplasmic membranes. Tocopherol pro-
vides protection and integrity of cell membranes by in-
terrupting peroxide radicals, preventing further lipid
hydroperoxide formation. Thus, forming complexes
with fatty acids, vitamin E increases membranes' re-
sistance to free radical oxidation.

Thus, the correlation between catalase and tocoph-
erol levels interrupts the cyclic chain reactions of free
radical formation, indicating the coherence of antioxi-
dant defense at the intracellular and intermembrane lev-
els are controlled by the autonomic nervous system.
This provides a basis for further studies of the relation-
ship between the enzymatic and non-enzymatic compo-
nents of the antioxidant system and lipid peroxidation
level, depending on the autonomic nervous system

type.

Conclusions

1. It was found that there is a correlation between
the level of catalase and tocopherol in chickens 35 and
60 days of age, depending on the types of the autonomic
nervous system.

2.The relationship between the level of catalase
activity and the content of tocopherol r=0.50 (P<0.05)
and r=0.53 (P<0.01) in chickens aged 35 days of vago-
tonic and sympathicotonic was researched.

3.The relationship between catalase and tocoph-
erol increases with age in chickens of the vagotonic
type of autonomous regulation r=0.53 (P<0.01) was re-
searched.

4.In 60-day-old normotonic chickens, there is a
tendency to increase the relationship between catalase
and tocopherol content.

5.Thus, the study of age-related interactions of the
enzymatic and non-enzymatic links of the antioxidant
system in chickens depending on the typological fea-
tures of autonomic nervous regulation allows at an
early stage to identify chickens in need of more vitamin
supplements with antioxidant properties, as well as de-
velop new drugs based on enzyme-vitamin complexes
which will allow strengthening activity of antioxidant
protection.
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THE EFFECT OF THE LIPOSOMAL DRUG “BUTASELMEVIT” ON THE ENZYMATIC AND NON-
ENZYMATIC PART OF THE GLUTATOIN SYSTEM OF THE BLOOD OF RATS UNDER
OXIDATIVE STRESS

Abstract.

The article presents the research results of the glutathione system of antioxidant protection of rats' bodies
under simulated oxidative stress caused by carbon tetrachloride. A series of studies revealed a significant violation
of the oxidative-antioxidant balance in animals under oxidative stress, characterized primarily by inhibition of the
enzymatic and non-enzymatic parts of the antioxidant defense system of rats. Thus, it was found that the simulation
of the stress response in rats of the experimental group leads to a probable decrease in the level of reduced gluta-
thione and glutathione peroxidase activity on the second and fifth days of the experiment. For increasing the
activity of the antioxidant defense regularity during the development of oxidative stress, it is advisable to use the
liposomal drug "Butaselmevit,”" which includes butaphosphane, selenium, methionine, milk thistle, and vitamins.
The liposomal drug "Butaselmevit" in rats, under conditions of oxidative stress during research, activates the
blood glutathione link of the antioxidant system. It indicates an increase in the level of reduced glutathione and
glutathione peroxidase activity in the blood of these animals. Consequently, the liposomal drug "Butaselmevit"
prevents the development of oxidative stress under the toxic action of carbon tetrachloride. These research results

indicate the antioxidant properties of the new liposomal drug "Butaselmevit.”

Keywords: oxidative stress, carbon tetrachloride, rats, glutathione peroxidase, reduced glutathione, the lip-

osomal drug "Butaselmevit."”

Introduction. The intensity of free radical perox-
idation in the body depends on the concentration of ox-
ygen in the tissues and the activity of enzymatic and
non-enzymatic systems [4]. Recently, unique orga-
nelles (peroxisomes) have been isolated, in which spe-
cific enzyme systems of free radical peroxidation are
concentrated [2]. Biologically active substances (bioan-
tioxidants) have been identified, which in small con-
centrations inhibit free radical processes by affecting
one or more parts of the system of formation of reactive
oxygen species and reactivate antioxidant enzymes [6].
Peroxisomes and bioantioxidants make up the body's
antioxidant defense regularity. This system controls the
intensity of radical formation and neutralizes peroxida-
tion products [4, 9]. The main task of the antioxidant
regularity is to maintain a balance between the strength
of the radical formation and the body's needs in physi-
ological and biochemical amounts of oxygen radicals
and their derivatives [5, 8]. It is also involved in the
synthesis of biologically active substances that regulate
the permeability of cell membranes [6, 12].

To increase the adaptability and
immunobiological reactivity of the organism,
enhancing protein-synthesizing and enzyme function in
animals in recent years, new complex drugs have been
successfully used [7, 11, 14]. Some authors have
established the stimulating effect of milk thistle,
vitamins, selenium, and butaphosphane on antioxidant
and hepatoprotective action [2, 4, 10]. However, the
complex application of these drugs on liver function
and the body's defense systems is currently
insufficiently covered in the scientific literature.

The level of peroxidation is determined, on the one
hand, by the formation of free radicals and peroxides,
and on the other - the state of endogenous antioxidant
defense systems, so the characteristics of the antioxi-
dant system in animals are of practical importance [1,
15]. It is known that the antioxidant defense regularity
controls the reactions of free radical formation and in-
hibits all their stages of activation from their initializa-
tion to the intermediate and final products of LPO [3,
4, 16].

The functional basis of the antioxidant protection
system is formed by the glutathione system, the constit-
uent elements of which are glutathione and enzymes
that catalyze the reactions of its reverse transformation
(oxidation <> reduction). These enzymes include gluta-
thione peroxidase, glutathione reductase. The involve-
ment of glutathione and related systems in the pro-
cesses of biotransformation and detoxification of toxins
can be considered one of the general mechanisms that
determine the body's resistance to the adverse effects of
toxins. Analysis of the literature suggests that the level
of GSH, glutathione peroxidase and glutathione reduc-
tase - enzymes of synthesis and catabolism of GSH can
be used as criteria for assessing the negative effects of
toxins of different chemical nature [13, 17, 18].

Our study aimed to investigate the effect of the lip-
osomal drug "Butaselmevit" on the state of the glutathi-
one link of the antioxidant system in the blood of rats
and the development of oxidative stress.

Material and methods of research. The study
was performed on white sexually mature young male
Wistar rats weighing 180-200 g, which were kept on the
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standard diet of the institute vivarium of the State Re-
search Control Institute of Veterinary Drugs and Feed
Additives. Throughout the trial, the rats were kept on a
balanced diet containing all the necessary components,
the drinking water of the animal was obtained without
restrictions from glass drinking bowls with a volume of
0.2 liters.

The animals were divided into three groups of 20
animals each: Group 1 (C) intact; 2nd group (E1) - rats
affected by carbon tetrachloride; group 3 (E>) - rats af-
fected by carbon tetrachloride and treated with liposo-
mal drug "Butaselmevit". Toxic lesions were induced
by intramuscular administration of 50% carbon tetra-
chloride at a dose of 0.25 ml per 100 g of animal body
weight on the first and third days of the study. The
group Ez on the first and third days of the study for an
hour after the introduction of carbon tetrachloride was
additionally administered liposomal drug at a dose of 2
ml per 1 kg of body weight of the animal. The compo-
sition of this drug includes the following substances:
butaphosphane, selenium, methionine, milk thistle, in-
cluding vitamins A, E, and D3.

Blood for biochemical tests was taken under
etheric anesthesia from the jugular vein on the second,
fifth, tenth, and fifteenth days of the experiment. Glu-
tathione peroxidase activity (GP) was determined by
the rate of oxidation of glutathione in the presence of
tertiary butyl hydroperoxide and the content of reduced
glutathione in red blood cells [19].
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All animal manipulations were performed follow-
ing the European Convention for the Protection of Ver-
tebrate Animals Used for Experimental and Scientific
Purposes (Strasbourg, 1986).

The analysis of research results was performed us-
ing the software package Statistica 6.0. The probability
of differences was assessed by Student's t-test. The re-
sults were considered plausible at P < 0.05.

Results and discussion. The development of oxi-
dative stress in rats caused by intramuscular admin-
istration of carbon tetrachloride was accompanied by
inhibition of the activity of the glutathione system of
antioxidant protection. Thus, in rats of the E; group, a
decrease in glutathione peroxidase activity, an enzyme
that protects cell membranes from the destructive ef-
fects of peroxide radicals, was observed. This enzyme
catalyzes the decomposition of hydrogen peroxide and
oxidizes glutathione. It was found that on the second
day, the activity of glutathioperoxidase in the blood of
the experimental group of rats was the lowest, where
relative to the C group, it declined by 61%. Subse-
quently, the studied enzyme activity under conditions
of oxidative stress raised slightly, but it was lower by
53% compared with the C group. On the 10th and 14th
day, glutathione peroxidase activity in the experimental
group ranged from 0.135+0.014 to 0.147 + 0.017 nmol
GSH/minxmg protein.
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10 14
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Fig. 1. The effect of liposomal drug "Butaselmevit" on the activity of glutathione peroxidase in the serum of rats
under oxidative stress

Reduced glutathione is the main sulfur-containing
antioxidant. It protects the sulfhydryl groups of globin,
erythrocyte membranes, ferrous iron from oxidants. It
is a central component of the antioxidant defense sys-
tem of almost all cells and organs. Its antioxidant action
is associated with the transfer of sulfhydryl groups [4].
With the development of oxidative stress, the level of
reduced glutathione in the blood of the experimental

group of rats on the second day of the experiment de-
creased by 50% relative to control. The lowest level of
reduced glutathione was in the blood of the experi-
mental group of rats on the fifth day, where it fluctuated
in the range of 0.255 £ 0.014 umol/ml. On the 10th and
14th day, the level of the studied indicator compared to
the control was lower by 45 and 47%.
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Fig. 2. The effect of liposomal drug "Butaselmevit” on the level of reduced glutathione in the blood of rats under
oxidative stress

A slight increase in glutathione peroxidase activity
and reduced glutathione in the last days of the experi-
ment was because there is an increased formation of
radical metabolites and increased lipid peroxidation
products due to toxic tetrachloromethane. Under these
conditions, the body's protective reaction to this pathol-
ogy is activated, and the system of antioxidant defense
of the body is activated.

In general, our research results indicate that the de-
velopment of oxidative stress leads to an imbalance in
the complex “System of antioxidant protection - Lipid
peroxidation”.

To combat the manifestations of toxic liver dam-
age in recent years, antioxidant drugs are increasingly
used to correct the antioxidant defense regularity and
neutralize free radical oxidation products. The search
for active substances with antioxidant properties is an
up-and-coming area of research, although it requires
consideration of the problem of compatibility of natural
and synthetic antioxidants. Determinants of the antiox-
idant action of the drug are the total number of antioxi-
dants in its composition, the qualitative antioxidant
spectrum (presence of vitamins, vitamin-like sub-
stances, trace elements-metals), as well as the total
quantitative content of substances with antioxidant
properties.

Under the action of the liposomal drug “Bu-
taselmevit” in the blood of rats the E, group with the
development of oxidative stress on the second day, was
found a probable raise in glutathione peroxidase activ-
ity to 0.290 + 0.015 nmol GSH/min x mg protein and
reduced glutathione level to 0.615 + 0.033 umol rela-
tive to the E; group, they increased by 60 and 132%. On
the fifth day of the experiment, the serum glutathine pe-
roxidase activity of experimental group E, redused
slightly compared to the previous day but was 114%
higher than in untreated rats.

On the tenth day, the level of reduced glutathione
in the blood of rats of the experimental group, which
was administered liposomal drug, ranged from 0.675 +

0.023 umol/ml, it was 2.4 times higher than the animals
of the experimental group E1. During this period of the
test, glutathione peroxidase activity in the serum of rats
of the E, group ranged from 0.286 + 0.022 nmol
GSH/min X mg protein.

On the fourteenth day of the investigation, the
level of reduced glutathione and glutathione peroxidase
activity in the blood of rats treated with liposomal prep-
aration were the highest.

Thus, the liposomal drug “Butaselmevit” used in
rats during the development of oxidative stress, inhib-
ited lipid peroxidation processes and activated the anti-
oxidant defense system, as indicated by the high level
of reduced glutathione and glutathione peroxidase ac-
tivity. This may be because the drug contains two po-
tent antioxidants, such as vitamin E and selenium,
which enhance the action of each other and thus inhibit
the radical formation and lipid peroxidation. It should
also be noted about the antioxidant properties of milk
thistle, which according to the literature, also has anti-
oxidant properties. It contains vitamins B, A, E, K, pre-
cursors of vitamin D, carotenoids, macronutrients - po-
tassium, calcium, magnesium, iron, and trace elements
- copper, zinc, manganese, iodine. The total effect of
these biologically essential elements exhibits high
hepatoprotective and antioxidant effects.

Thus, the liposomal drug “Butaselmevit” prevents
the development of oxidative stress under the toxic ac-
tion of carbon tetrachloride.

Conclusions. A series of studies revealed a signif-
icant violation of the oxidative-antioxidant balance in
animals under oxidative stress, characterized primarily
by inhibition of the enzymatic and non-enzymatic parts
of the antioxidant defense system of rats. Thus, it was
found that the simulation of the stress response in rats
of the experimental group leads to a probable decrease
in the level of reduced glutathione and glutathione pe-
roxidase activity on the second and fifth days of the ex-
periment.
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When using the liposomal drug “Butaselmevit” in
rats, under conditions of oxidative stress during re-
search, the blood activates the glutathione link of the
antioxidant system, which indicates an increase in the
level of reduced glutathione and glutathione peroxidase
activity in the blood of these animals. On the 14th day
of the experiment, the level of reduced glutathione and
glutathione peroxidase activity in the blood of the ex-
perimental group E> was the highest. These research re-
sults indicate the antioxidant properties of the new lip-
osomal drug “Butaselmevit”.
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THE ACTIVITY OF OXIDOREDUCTASES OF BULLS SERUM UNDER NITRATE-CADMIUM
LOADING

Abstract.

The study aimed to investigate the activity of oxidoreductases in serum of bulls under cadmium nitrate. The
research was conducted based on the educational-scientific-production center "Komarnivsky" of Horodok district
of Lviv region. The 15 males of six months of age, black-spotted breed were formed into three groups of 5 bulls in
each. Animals of the first experimental (E1) group were given sodium nitrate at a dose of 0.15 g NO37kg body
weight for one month. The second experimental group (E2) bulls were given sodium nitrate at a dose of 0.15 g
NO3z7kg b. w. together with cadmium chloride at a dose of 0.02 mg/kg kg b. w. The third group was in control (C).
Administration sodium nitrate at a dose of 0.15 g NOs7kg b. w., caused the development of chronic nitrate-nitrite
toxicosis. It was characterized by increased lactate and malate dehydrogenase cytochrome oxidase, decreased
succinate dehydrogenase activity. These enzymes reached the highest action on the twentieth day of the investiga-
tion. Feeding sodium nitrate with cadmium chloride to bulls contributed to more likely blood enzyme changes than

administration only sodium nitrate.

Keywords: Cadmium, nitrates, nitrites, bulls, blood, enzymes.

It is known that the environment is polluted by
more than 7 thousand chemical compounds that are re-
leased during industrial production. Intensive use of
substances, fertilizers, and vehicle emissions in agricul-
ture also leads to their accumulation in the body of an-
imals, and in some cases, is the cause of toxicosis [1-
3]. Particularly dangerous are heavy metals and nitrates
and nitrites, major human-made pollutants, and exces-
sive amounts in soils, water, and food. Environmental
contamination by heavy metals and nitrates has in-
creased about three times in recent years [4-7].

With the progression of human-made pollution,
one of the priority areas of toxicology and veterinary
medicine is studying the features and mechanisms of
combined action of common toxicants - heavy metals,
nitrogenous substances, and pesticides. One of the most
harmful chemical elements is Cadmium, which acti-
vates lipid peroxidation processes when ingested by an-
imals. It should be noted that cadmium salts block
sulfhydryl groups of proteins, including antioxidant en-
zymes, and thus inhibit their action [7-10].

There are a few scientific works in the literature
on the mechanisms of the total toxic action of cadmium
salts and nitrites, and only on laboratory animals [11].
The results of studies obtained on the above animals do
not fully reveal the pathogenesis of the combined action
of cadmium salts and nitrates in subtoxic doses, so there
are no data on the effects on bulls. All this is on time
and determines the relevance of our experimental re-
search.

The study aimed to investigate the activity of oxi-
doreductases in serum of bulls under cadmium nitrate.

Material and research methods

The research was conducted based on the educa-
tional-scientific-production center “Komarnivsky” of
Horodok district of Lviv region on 15 bulls of six

months of age, black-spotted breed, which were formed
into three groups of 5 animals each. Animals of the 1st
experimental group were given sodium nitrate at a dose
of 0.15 g NOs /kg body weight for one month. Animals
of the second experimental group were given sodium
nitrate at a dose of 0.15 g NO3; /kg body weight to-
gether with cadmium chloride at a dose of 0.02 mg/kg
body weight of the animal. The bulls of the third group
were in control. The research followed the rules re-
quired for zootechnical experiments on selecting and
keeping analog animals in groups, harvesting technol-
ogy, use, and accounting of feed consumed. The ani-
mals' diet was balanced in terms of nutrients and min-
erals, which provided their need for essential nutrients.
The trial lasted for 30 days.

Blood for analysis was taken from the jugular vein
on the 1st, 5th, 10th, 15th, 20th, and 30th day of the
experiment.

In the serum studied: the activity of cytochrome
oxidase (CHO) (KF.1.9.3.1.) - by the method of V.A.
Ketlinsky and sang. (1968); succinate dehydrogenase
(SDG) activity (KF.1.3.99.3) - by the method of E. Kun
and L. Abood; lactate dehydrogenase (LDH) activity
(KF 1.1.2.3)) - by the method of I. Netilands (1956);
activity of malate dehydrogenase (MDG) (KF
1.1.1.37.) - by the method of D. Brdiczka (1971) [12].

All animal manipulations were performed follow-
ing the European Convention for the Protection of Ver-
tebrate Animals Used for Experimental and Scientific
Purposes (Strasbourg, 1986).

Analysis of research results was accomplished us-
ing Statistica 6.0. Student's t-test assessed the probabil-
ity of differences; the results were considered probable
at P<0.05, the data in the figures are given as mean and
standard deviation.

Results and discussion
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Oxidoreductases play an essential role in the toxic
damage of nitrates and Cadmium. They are a class of
enzymes that catalyze oxidation reactions, namely the
transfer of electrons from one molecule of a reducing
agent to an electron donor to another oxidant, an elec-
tron acceptor.

One of these enzymes was tested in the serum of
bulls given sodium nitrate and cadmium chloride. As
can be seen from the data in Table 1, malate dehydro-
genase activity in the serum of all experimental groups
ranged from 41.94 + 0.85 to 42.15 + 0.95 umol/100
ml/min. It is known that this enzyme catalyzes the last
stage of the Krebs cycle.

In the trial group of animals fed sodium nitrate at
a dose of 0.15 g NO3™ / kg body weight, the activity of
malate dehydrogenase in the serum of males on the fifth

day was 42.75 £ 0.81 umol/100 ml/min, which is 2%
above the C group. On the tenth day, the activity of this
enzyme continued to rise and, relative to the C group,
increased by 4.5%. The enzyme activity was the highest
in the fifteenth and twentieth days, ranging from 44.51
+0.90 to 45.10 = 0.84 umol/100 ml/min, respectively,
progressed by 6 and 7%.

In the serum of bulls fed sodium nitrate and cad-
mium chloride, malate dehydrogenase activity in-
creased throughout the investigation. On the fifth day,
the enzyme relative to the C group progressed by 3%,
on the tenth day - by 7%, on the fifteenth day - by 9%.
On the twentieth day of the experiment, the activity of
the enzyme was the highest, where it was 46.25 = 0.99
pumol / 100 ml/min, which raised by 10% compared to
the C group.

Table 1
Malate dehydrogenase activity in blood serum under cadmium nitrate load
(Mz£m, n =5)
Malate dehydrogenase (pumol/100ml/min)
Blood test time (days) Qroups of animals -
Control Experlmental 1 _Experlmental_2
(nitrates) (nitrates + cadmium)

Initial values 42.15+0.95 41.94+0.85 42.07+£0.73
The fifth day 42.00+0.86 42.75+0.81 43.16+0.90
The tenth day 41.96+0.94 43.86+0.78 44.69+0.88*
The fifteenth day 41.98+0.97 44.51+£0.90* 45.73+£0.95*
The twentieth day 42.11£0.82 45.10+0.84* 46.254+0.99*
The thirtieth day 42.05+0.80 42.85+0.70 44.72+0.95*

Note. The degree of probability compared with the control group — P<0.05 - *, P<0.001 — **

Such changes in the studied enzyme activity are
associated with the negative impact of the above toxi-
cants on liver function and the development of patho-
logical processes.

The following enzyme we studied was lactate de-
hydrogenase. It is involved in the oxidation of glucose
and the formation of lactic acid. Lactate dehydrogenase
is in all tissues and organs of animals.

The activity of lactate dehydrogenase in the blood
serum of bulls with chronic nitrate-nitrite toxicosis and
cadmium loading is shown in table 2. The activity of
this enzyme in the blood of males of all experimental

groups before feeding sodium nitrate and cadmium
chloride was in the range of 53.76 £ 1.10 - 54 31 + 0.99
pumol/ 100 ml/min.

After administering the bulls, sodium nitrate at a
dose of 0.15 g NO3s /kg, lactate dehydrogenase in the
serum of the E; group began to increase. In the E;
group, the activity of the enzyme on the tenth day raised
by 5%, on the fifteenth day - by 8%, relative to the val-
ues of the C group. On the twentieth day of the trial,
lactate dehydrogenase activity was 60.51 + 1.13
umol/100 mi/min.

Table 2
The activity of lactate dehydrogenase in the blood serum of bulls under nitrate-cadmium load
(Mzm, n = 5)
Lactate dehydrogenase (pmol/100ml/min)
Blood test time (days) C_;roups of animals -
Control Expeflmental 1 _Experlmental_z
(nitrates) (nitrates + cadmium)
Initial values 53.76+1.10 54.31+0.99 53.95+1.13
The fifth day 54.06+0.95 55.86+0.95 57.36£1.15**
The tenth day 53.95+1.11 56.73+1.12 60.90+1.15*
The fifteenth day 53.97£1.05 58.49+1.14* 62.12+1.04**
The twentieth day 54.24+1.13 60.51+1.13* 63.67+1.10**
The thirtieth day 54.32+1.20 55.80+1.20 56.98+1.13

Note. The degree of probability compared with the control group — P<0.05 — *, P<0.001 — **

In the E, group of animals, resulting in sodium ni-
trates combined with cadmium chloride, probable
changes in enzyme activity were found at the beginning

of the investigation. Based on the day of the study, lac-
tate dehydrogenase activity increased by 6%, relative to
a C group. Subsequently, the activity of the population
enzyme was: at ten days 60.90 + 1.15 pmol/100 ml/min,
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on the fifteenth day grew by 15%, respectively, a C
group. The studied enzyme's highest activity was found
on the twentieth day - 63.67 = 1.10 umol/100 ml/min.
On the thirtieth day in the blood serum of bulls found a
decrease in lactate dehydrogenase activity relative to
the previous days of the test.

Increased malate dehydrogenase activity and lac-
tate dehydrogenase enzymes due to the negative effect
of nitrites and Cadmium on the liver, resulting in

growth membrane permeability and release of these en-
zymes into the blood.

Table 3 shows the activity of the enzyme succinate
dehydrogenase in the blood of animals after the devel-
opment of chronic nitrate-nitrite toxicosis on a back-
ground with cadmium loading. This enzyme is involved
in energy metabolism, so it is classified as a redox en-
zyme. At the beginning of the experiment, succinate de-
hydrogenase activity was in the range of 11.29 + 0.35 -
11.42 £+ 0.50 mmol/100 ml/h.

Table 3

Succinate dehydrogenase activity in bovine serum under cadmium nitrate load

(Mzm, n =5)
Succinate dehydrogenase (mmol/ 1200mi/h)
Blood test time (days) Qroups of animals -
Control Experlmental 1 _Experlmental_z
(nitrates) (nitrates + cadmium)

Initial values 11.2940.35 11.42+0.50 11.37+£0.42
The fifth day 11.30+0.44 11.82+0.51 11.76+0.43
The tenth day 11.25+0.45 10.74+0.24 10.56+0.16
The fifteenth day 11.32+0.45 10.13+0.20* 9.87+0.21*
The twentieth day 11.41+0.28 9.50+0.11** 9.324+0.12**
The thirtieth day 11.33+0.32 10.49+0.20* 10.38+0.15*

Note. The degree of probability compared with the control group — P<0.05 — *, P<0.001 — **

In the E1 group, on the fifth day after feeding so-
dium nitrate, there was an increase in enzyme activity
by 3.5% relative to baseline. On the tenth day, the en-
zyme activity began to decrease, and on the fifteenth
day, it was 10.13 £ 0.20 mmol/100 ml/h, which is
10.5% lower than in the C group of animals. The lowest
succinate dehydrogenase activity was found on the
twentieth day. According to the C group, it decreased
by 16.7%. On the thirtieth day, the enzyme activity was
10.49 £ 0.20 mmol/100 ml/h.

Feeding sodium nitrate and cadmium chloride to
bulls of the E2 group contributed to a more significant
decrease in succinate dehydrogenase activity than in
the E; group. As in the first case, the activity of this
enzyme on the fifth day grew slightly but was lower
compared to the E; group.

On the fifteenth day, at the tenth hour of the test,
in the bouth experimental groups, succinate dehydro-
genase activity declined by 6% and 13% relative to the
C group. On the twentieth day, the enzyme activity of
the E, group, and in the E; group, was the lowest fol-
lowing the C group, decreased by 18%. On the thirtieth
day in the E» group, succinate dehydrogenase activity
increased to 10.38 £ 0.15 mmol/100 ml/h. but was
lower than in the C group.

Inhibition of the activity of this enzyme in the se-
rum of both experimental groups of animals due to the
negative effect of nitrites and Cadmium on oxidative

processes in hepatocyte mitochondria and the develop-
ment of tissue hypoxia in secretory cells in which suc-
cinate dehydrogenase is involved in the transfer of re-
covered acids.

The activity of cytochrome oxidase in the serum
of bulls fed with nitrates and Cadmium is shown in Ta-
ble 4. It is known that cytochrome oxidase is a complex
protein whose molecule consists of two heme, two cop-
per atoms, and 20-30% of the lipid component. This en-
zyme belongs to the class of oxidoreductases, which
contains iron and copper. It catalyzes the transfer of
electrons from cytochrome C to molecular oxygen and
participates in tissue respiration processes.

Before the application of toxicants, the activity of
this enzyme was within the physiological norm. After
feeding the bulls sodium nitrate at a dose of 0.15 g
NOs™/kg body weight, the enzyme activity increased.
On the fifth day, it raised by 2% relative to the C group.
The enzyme activity was 18.92 + 0.30 mmol/ml/h,
which is 4.4% higher than the C group on the tenth day.
On the fifteenth day, the enzyme activity in the serum
of the E1 group declined by 4.7%. On the twentieth day,
the highest cytochrome oxidase activity was noted in
the blood of the E; group, and it was 19.38 £ 0.26
mmol/ml/h. On the thirtieth, the enzyme's activity un-
der study increased slightly, and relative to the indica-
tors of blood taken on the twentieth day of the experi-
ment reduced by 4%.
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Table 4
Cytochrome oxidase activity in bovine serum under nitrate-cadmium load
(Mzm, n =5)
Cytochrome oxidase (mmol/ml/h)
Blood test time (days) Qroups of animals -
Control Experlmental 1 _Experlmental_z
(nitrates) (nitrates + cadmium)

Initial values 18.11+0.25 18.14+0.20 18.05+0.34
The fifth day 18.07+0.35 18.41+0.20 18.49+0.22
The tenth day 18.12+0.30 18.92+0.30* 18.99+0.32*
The fifteenth day 18.17+0.35 19.02+0.34 19.23+0.31*
The twentieth day 18.11£0.20 19.38+0.26* 19.46+0.30*
The thirtieth day 18.13+0.30 18.58+0.20 18.63+0.25

Note. The degree of probability compared with the control group — P<0.05 - *, P<0.001 — **

In the serum of the E; group, the activity of cyto-
chrome oxidase increased; so, on the fifth day raised by
2%, on the tenth day - by 5%, on the fifteenth - by 6%,
on the twentieth day - by 7.5% relative to the C group
of animals.

Reduced cytochrome oxidase activity helps to in-
hibit electron transport in the respiratory chain of cyto-
chrome and reduce the formation of molecular oxygen,
leading to dysfunction of the central nervous system.

Conclusions

Feeding sodium nitrate at a dose of 0.15 g NOs7/kg
body weight of the animal causes chronic nitrate-nitrite
toxicosis characterized by increased lactate and malate
dehydrogenase, cytochrome oxidase, decreased succin-
ate dehydrogenase activity. These enzymes reached the
highest activity on the twentieth day of the experiment.

Feeding sodium nitrate with cadmium chloride to
animals contributed to more likely blood enzyme
changes than feeding only sodium nitrate.
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BIOCHEMICAL AND HEMATOLOGICAL PARAMETERS OF BLOOD OF COWS WITH LATENT
MASTITIS BEFORE AND AFTER APPLICATION OF POLTAVA BISCHOFITE SOLUTION

Annomauusn

Ilpusedenvl pesynomamovl 006C1e008aHUSL KOPOG (hepmbl OONbHLIX MACUMOM ¢ NPUMEHEHUEM OAHHbIX
anamuesa, 06we2o KIUHUYECK020 00C1e008aAHUS, KIUHUYECKO20 00CIe008ANHUS MOTOUHBIX JHCENe3 U OCMOMPA UX
cekpema u ucciedosanus e2o 8 npooax ¢ macmuounom 2% u omcmausanus. Takowce npusedeHvl OaHHble ONbIMA
NO U3YHEHUI0 MOPPONOZUHECKUX U OUOXUMUYECKUX noKkazameinell kposu 10 Kopoe, 60abHbIX CKPbIMbIM MACMUMOM
U 5 KIuHUYecKU 300p08blX KaK KOHMPOIb 00 U NOCie NPUMeHeHus: pacmeopa noamasckoeo ouwoguma (PIIP)
BHYMPEHHE ULU HA KOXCY NOPANCEHHBIX O0Jiell 6bLMEHU.

YV 245 kopoe hepmut y 14 (5.7%) 6visa6neHbl npUsHAKU KIUHUHECKO20 MACIMUMA - CEPO3HO20, KAMAPAIbHO20
u cepo3no - kamapanwbhozo, ay 67 (27.3%) - ckpwimozo.

3a epems onvima dcugommuvie OvLIU KIuHUYecKU 300pogvimu. Tlocne npumenenus PIIB enympenne unu uwa
KooiCy gblmenu 7 paz ¢ 22-24-uacosvim uHmepeaiom npodvl MOIOKA KOPO8 UMeNU OmpuyamenbHole pe3yibmanmbol
6 HA3BAHHBIX MECmax, d 8 ux Kposu Ovliu 00CMOBEPHO NOBbIUEHHBIMU NO CPABHEHUI) C KOHMPOLEM, YPOBEHb
MmpomMOOYUMO8, WUPUHA UX pacnpeoenenus, cpeoruti 00vem IPUMPOYUMO8, 2eMAMOKPUM U MPOoMOOKpUM.

B kposu xopos, bonvhbix ckpvimuim macmumom, 0o npumenenuss PIIB 6viiu docmogepno nogvluleHHbiMU
VpogeHs wenounoll gochamazel u 6urUpyOUHA, A NOCTE €20 NPUMEHEHUs KaK 6HYMPb MAK U HA KOJICY GbIMEHU
KOUYEeCME0 WelouHol (ochamaszvl, no CpagHenuo ¢ ee yposHem K NPUMEHEHUIO Npenapama, 00CmosepHo (p <
0,001) ymenvwunacy 00 HeOOCMOBEPHOU PA3HUYLL C KOHMPOAeM. B Kposu 601bHbIx KOpos obeux epynn ypoeeHs
ounUpyoOUHA, NPOMuUE UCXOOHBIX OAHHBIX, UMeU meHOeHyuio K ymenvutenuio (p > 0,05), no no cpaguenuro ¢ Kow-
mponem, ocmanucy 0ocmosepro (p <0,001) 6orvuse.

Tocne npumenenust PIIE 6 kposu Kopog 00CMOGePHO YEEIUYUNIACH NO CPAGHEHUIO C UCXOOHBIMU OAHHBIMU U
KOHMpOoaem, KOIU4ecmeo UoH08 Kanus u macrus. Ilpu smom ypoeenv MazHusi cCoCmasisii uiib OKOJLO HOJLOBUHbL
Hopmol. 3nayum PIIB 003uposano 6 HedocmamouHoM Koiudecmee, 4mo 8 noCiedyruem Haoo yuumsléams npu
€20 NPUMEeHeHUU.

Ipumenenue PIIB 6b136a10 y KOpo8, OONbHBIX CKPOIMbIM MACHMUMOM, NOJONCUMENTbHbIE USMEHEHUs 6 CU-
cmeme Kpo8U U UCUe3HO8eHUs NPUSHAKOE 3d001e6aHUS, YO C8UOemeNbCmeyem 8 NepCneKmugHoOCms e20 0dlb-
Heliue20 UCbIMAaHUs 8 Kauecmee npenapama 0isl 6emepuUHapHol MeOUyuHbL.

Abstract.

Dairy productivity depends on many factors that affect the health of the herd: compliance with preventive
and curative measures, the completeness of the diet and housing conditions, the correctness of all stages of milking,
etc. In this regard, there are new problems and the search for solutions, namely the treatment and prevention of
mastitis in cows.



https://orcid.org/0000-0002-0892-7252
https://orcid.org/0000-0002-0892-7252
https://orcid.org/0000-0003-2664-8035
https://doi.org/10.24412/2520-6990-2021-1299-24-29
https://orcid.org/0000-0002-0892-7252
https://orcid.org/0000-0002-9008-7829
https://orcid.org/0000-0003-2664-8035

«COLLOQUIUM=JOURNAL» #12(99), 2021 / VETERINARY SCIENCE 25

In a clinical study of milk samples using 10% mastidine (mastidin test) and settling of 245 farm cows, it was
shown that 14 (5.7%) cows had a clinically form of mastitis, and 67 (27.3%) with a latent form.

In the experiment on 15 cows, of which 5 were clinically healthy (control group), 5 animals received RPB by
feeding, the other 5 by rubbing into the skin of the udder. After administration of the drugs for a 7-day cycle, it
was shown that the cows were clinically healthy. Cows fed RPB for the sixth day showed no signs of latent mastitis,
and the group to which the drug was applied topically did not show positive dynamics. This is probably due to the
poor ability of RPB to penetrate the skin in its original form.

Research data show that cows before the use of RPB were likely to have elevated levels of alkaline phospha-
tase and bilirubin. After its use, the amount of alkaline phosphatase decreased sharply, and in cows of group 2,
did not even have a significant difference with the control. After the use of RPB, a probable increase in serum
magnesium ions was also observed. The bilirubin level remained the same as before the use of RPB. In addition,
the amount of magnesium in the blood of cows probably increased, but it was almost twice less than normal, which

indicates an insufficient dose of RPB.

Based on the obtained data, we conclude that RPB has prospects for use in the treatment of cows with latent

mastitis, and requires further study and testing.

Knroueswvie cnoea: macmum, CKpblmbll/; macmum, pacmeop noamaecKo2o 6um0(j)uma, Kopoebl, weilounas

docgomasa, uccnedosanus.

Keywords: mastitis, latent mastitis, Poltava bischofite solution, cows, alkaline phosphatase, study.

BonpmMHCTBO nccienoBaTeneil 1 NpakTUKOB Be-
tepunaproi meauuuabl CCCP n Ykpaunnsl knaccudu-
nupoBaiau mactut no cxeme A.Il. Cryaennosa. C yue-
TOM BHJA BOCHAICHHS M (PU3HOJOTMYECKOTO COCTOS-
HHSI MOJIOUHBIX JKEJIe3 OH JEIMJI MAaCTHT Ha CEPO3HBIH,
KaTapalbHBIA, THOWHBIN, (UOPUHO3HEIN, reMopparu-
yecKuii 1 crieruduaeckuii. [1o xoxy BpeMeHH ere ocT-
PphIii, TO0CTpBIN 1 XpoHHYeckuit Mactut [1, ¢. 3].

BonmpHBIX MacTUTOM KOpPOB OOHAapy>KHBAIOT BO
BCEX XO3sHCTBax U cTpaHax Mupa. VX gmcio ymeHbIa-
eTcs 1eToM U oceHbio (14-16,0%) u yBennuuBaeTcs B
3uMHe - BeceHHu# nepuon (16-33,0%) [16]. B Teuenne
OJIHOTO TojJia B X03siiicTBe MOTyT 0OHapyxuth 20,0 -
70,0% xopoB, mopakeHHbIX MacTUTOM. B mpezaenax 8-
16% KOpoB OOJEIOT MO HECKOJIBKO pa3 3a JaKTaIuio. B
MEJIKUX YaCTHBIX XO3SMCTBaX PErHCTPHPYIOT KOPOB,
OONBHBIX MACTUTOM, B TIpefenax 2-5% cinydaes[16].

CKpBITBI MacCTHT SBISIETCSI HanOoyee OIacHBIM
JUIS 3]I0POBBS KOPOB, TIOTpeOHTEINeH (HOBOPOKAESHHBIX
JKUBOTHBIX M JIIOJIEH) M MPEANpPUATHI 10 iepepaboTke
MoJjioKa. [lopa’keHHBIX MM KOpPOB TPYIHO CBOEBpeE-
MEHHO BBISIBUTH U JIe4lTh. OT KOPOBBI, KOTOpast mepe-
6orena KIMHUYECKUM MAacTHTOM, XO3SHH HE IOJIYYUT
20-30% npubbLtK 3a naktaiuo 1 okono 10% - B cie-
Jyromux ee nakranusx [15, ¢. 16].

Crermanuctsl ¢pupMbl baitep npu uccienoBaHnu
CKPBITOT'O MAacTUTa HPEIaraloT yYUTHIBATh MEPUOMIBI
MPOJYKTUBHOCTH KOPOB - OTEJ, JIAKTAIMs, CYXOCTOH.
Yarre Bcero MOJIOYHBIE JKeJle3bl KOPOB HHPUIUPYIOTCS
B CyXoCTO¥HBIH nepron. Kak omxHO 13 cpeactB 00psObI
C MacTHTOM CHELHUAIUCTH (UPMBI PEKOMEHIYIOT HC-
CJIC/IOBATH BCEX JIAKTUPYIOLIMX KOPOB KaXKABIH Mecsll,
a TaKXe Iepej] MOCTAaHOBKOW MX Ha CyXOCTOH, mepen
KOHCepBalnueil BHIMEHH, Ha UYETBEPTHIE CYTKH IIOCIE
POJIOB M IJIst KOHTPOIS 3 (EeKTUBHOCTH JedeHusl. [ 1, c.
16, 8,c. 7].

AHTHOHMOTHKOB HE COAEPXKAT U IpenapaTsl, H3ro-
toiennble B JIHT (r. [TontaBa) Ha ocHOBe Oummodura
- Tejb NMPOTHB MacTUTa KIMHUYECKH BBIPAKEHHOTO
«Lactis clinical» (¢bupmMeHHOe Ha3BaHUE), T'e€Ib MPOTUB
MacTuTa ckpbiToro «Lactis subclinical» u macta MuHe-
panpHas mutatensHas «Crom-mactur» [9, c. 10, 11]
6unon [12] cano6urt [13] u t.1. McnbiTanust nokasand,

yro PITb umeer neueOHyt0 3QPEeKTUBHOCTD MPH KIIH-
HUYECKU BBIpaXKEHHOM [14] 1 ckphITOM MacTHUTax KO-
poB [4, c. 5]. Ho ocTtaeTcs HEIOCTATOYHO M3yUEHHBIM
BOIIPOC OTHOCUTEIHHO €T0 BIMSHUSA Ha OPTaHU3MBI KO-
POB, B YaCTHOCTH MOP(OJIOTHUECKYI0 U OHOXUMHIE-
CKYIO KapTHHY KPOBH.

Llens paboTHI - H3YYUTH YACTOTY BBISBICHHS KO-
POB, OOJBHBIX MACTHTOM, X MOP(HOIOTHYECKUE 1 OHO-
XMMHYECKHE IT0KA3aTeNN UX KPOBH, JI0 H ITOCIIE ITPUMeE-
Hernus PIIb ¥ renst mpOTHUB CKPBITOTO U BBIPAXKCHHOTO
MacTHTA.

MaTtepuajbl U MeTO/ABI HcCIeJOBAHUIA.

OmneiThl BeimoHEHB! B 2020 roay Ha 6ase mpo-
6neMHo# aboparopun kadeapsl HOpMaJIBHO# U MaTo-
JIOTMYECKOW aHaATOMUH U (PHU3MOJIOTHH )KUBOTHBIX [Tos-
TaBCKOH rocyJapcTBEHHOW arpapHoOil akaeMuH, BeTe-
puHapHoii kimHEHKH "Vet expert" (M. [lonraBa) u
momouHo#t depmer OOO "3maroma" c. Llpranckoe,
[MonTaBckoro pationa [TonraBckoit o0macT.

PactBop monrasckoro Oumodura (PIIB), momy-
YeHo Ha Kadeapy OecIulaTHO AJIsl HAyYHbBIX HCCIIeI0Ba-
HUH oT ¢upmer OO0 «Munepam» (r. IlonraBa) u3
CKBa)XXMHBI B ¢. 3arypuHo [lonraBckoro paiiona. Ero
wioTHOCTh cocrabisuia 1280 r / i (HatuBHelid PIIB).
CornacHO M3BECTHBIX JAaHHBIX [5], OH MMeNn OOIIyIO
KOHIIeHTpaIuto cojeid - 370 + 0,70 1 noHOB MarHus ++
-98,6 £2,04r/ 1.

Ha momouno-TOBapHOi (epme Obu1o 245 KOpOB
TOJIIITHHCKOM opoapl. VX monin 1Ba pasza B CyTKH Me-
XaHUYECKHUM CIIOCOO0M.

J11s1 BBISIBIICHUS] KOPOB, OOJIBHBIX MAaCTUTOM, TIPH-
MEHWIN JaHHbIE aHaMHe3a, o0Iue KINHUYEeCKue Me-
TOJIBI MICCIIEIOBAHNH M UCCIIETOBAaHNS P00 X MOJIOKA
B Tectax ¢ 10% pacTtBopoM mMacTuanHA U IPoOOH OT-
crauBanus [4, ¢. 16]. M3 uncia O0JIbHBIX CKPBITHIM Ma-
CTHTOM C y4ETOM JKHBOW MaccChl Teja, BO3pacTa, CpoKa
JIAKTAaIlM{ TIO0CTE€ POJOB M OJHOCYTOYHOTO HAZOS MO-
noka orobpayi 10 kopoB Bo3pactom 3-8 net. U3 HuUX
copMupoBaiK 2 TPYNIIBI 110 5 TOJIOB B Kax10i. B Tpe-
TheH rpymnme ObUI0 5 KOpOB C aHAIOTHYHBIMH JIaH-
HBIMH, KOTOpbIE HE MMENIN IPU3HAKOB MacTHTa (KOH-
TpoJib). ONBIT IIPOBEIIN COTTIACHO CXEME, IPUBEICHHOMN
B Ta0i.1.
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Tabmuna-1
Cxema npumeHennsi PIIB kopoBam, 60J1bHBIM CKPBITBI MACTHT, N =5
I'pynner | Knuaudeckoe coctostHue
Cnocob npuMeHeHHUs U 03Bl
Ne KOpOB
1 Bomsrsic CM BuyTpb no 180 mut PIIB + 945 M Boast 7 pa3 ¢ 22-24-yacoBbIM HHTEP-
BaJIOM
2 Bonbise CM ITo 35-45 mu PIIB Ha KOXy KakKI0W TOMIM BBIMEHH 7 pa3 ¢ 22-24-gaco-
BBIM HHTEPBAJIOM
3k Knunarmaecku 3nopossie | BHyTps180 Mit Boms! ¢ BogoroHy7 pas ¢ 22-24-4acoBBIM HHTEPBAJIOM

[pusenenst B Tabx.110381 PIIB paccunransr mo
nmaHHbIM [2]. KopoBam rpymnmsl 1 ero BBOAWIN BHYTPH
4yepe3 poT ¢ MOMOIIbI0 ApeHdepa ¢pupMsl Farma c pa-
60unM o6vemoM 500 MI1, a TPYIIIEL 2 BTHPAIH B KOXKY
MOpa’kKeHHBIX JOJIel BEIMEHHU U3 pacdera mo 35-45 mu
Ha ofHy foiro. [Ipenapat nmpumensiu 7 pa3 ¢ 22-24 ga-
COBBIM HHTepBasoM (Iuki 1). 3a KOpoBamMH yCTaHO-
BWJIM TIOCTOSIHHOE KIIMHMYECKOE HAOJIONEHHE M KaX-
JbIil IeHb MCCIIe0BAIN UX MpoOBl MOJOKa B TECTE C
MactuauHoM. Ha cnegyronuii neHp mocie nocieanei
Jauu ObUTM OTOOpaHbI MPOOBI KPOBH U3 MOAXBOCTOBOM
BeHBl. MccnenoBaiu X ¢ MOMOIIBIO TeMaToJIoTHde-
ckoro anammzatopa Rayto-7600 m OHOXHMHUYECKOTO
aHanmm3aTopa Biochem SA.

Hudporoit maTepuan o6padoTaIl MyTeM IpuMe-
HEHHE TMaKeTa JOMOIHUTEIBHBIX IporpamMM Microsoft
"Excel" u m3BecTHOTO HCTOYHHUKA [9].

Pe3yabTaTsl n 00cy:x1eHMe.

W3 uccnenoBannsix 245 xopos Gepmsl 14 (5.7%)
HMETH TPU3HAKN KIMHUYECKH BBIPAXKEHHOTO MACTHTA
- CEpPO3HOro, KaTapalbHOTO U CEpO3HO-KaTapalbHOro,
a 67 (27.3%) - ckpsITOTO.

3a BpeMs ombITa Bce 15 KOpoB ObLIM 340POBBIMU
U HE UMEJM HUKaKuX KIMHUYeCKuX npu3HakoB. Ha 7-8
CYTKH TPOOBI MOJIOKA OT JKUBOTHBIX, OOJBHBIX CKPHI-
TBIM MacTHUTOM, [IOKa3aJIi OTPULATENBHBIE PE3YIbTATHI
B TeCT€ ¢ MacTHAWHOM. Pe3ynpraTsl Mopdomormde-
CKOTO U OMOXHMHYECKOTO HCCIIEAOBaHUI PoO KPOBU
KOPOB IIPUBEICHHI B Ta0I.2 1 3.

Tabnuma-2

Pe3yabTaTsl MOpP(}0J10rH4ecKOro uccjieJ0BaHus MPod KPOBH KOPOB /10 U NOCJe IPUMeHeHus!
PIIb,LM+m,n=5

['pynmnsl kopoB
IToka3zarenu 1 2 3k
pi | I I i I i
Teitcomrst, 108/ 7,28+ 7,74+ 7,68+ 7,92+ 6,80+ 6,88+
’ 0,80 0,50 1,01 1,00 0,76 0,9
I'panymonurw. 4,56+ 4,14+ 4,40+ 3,96+ 4,20+ 4,10+
KosnuecTBo B 00bEME KPOBH 0,18 0,10 0,11 0,36 0,47 051
JlimdoruTw. 2,46+ 3,04+ 2,78+ 3,56+ 2,26+ 2,92+
KosnuecTBo B 00bEME KPOBH 0,75 0,70 0,40 0,43 0,36 0,44
MoHouuTi 0,26+ 0,26+ 0,24+ 0,22+ 0,34+ 0,30+
KosnuecTBo B 00bEME KPOBH 0,06 0,04 0,06 0,04 0,03 0,04
T'panysouuty, % 64,62+ 56.28+ 60,06+ 53,78+ 61,94+ 57,92+
’ 5,61 7,69 5,96 5,66 2,91 1,89
Timdoura, % 31,68+ 30.74+ 35,86+ 38,00+ 33,08+ 34,14+
’ 6,04 3,77 2,09 2,26 3,25 4,28
Mororut, % 3,70+ 3,68+ 3,88+ 3,90+ 4,96+ 5,04+
’ 0,91 0,91 0,80 0,66 0,43 0,39
Sprrporte, 1012/ 6,27+ 6,73+ 5,88+ 5,92+ 5,45+ 5,85+
’ 1,05 1,09 0,77 0,67 0,37 0,57
CpenHuii 00beM IPUTPOIIHTA 5,70+ 7,30+ 5,80+ 6,68+ 5,96+ 6,18+
MKM3; 0,12 0,23* 0,30 0,15* 0,15 0,12
Cpeanuii KOpIyCKyJISApHBINA 49,48 + 47,86+ 45,86+ 46,34+ 51,94+ 51,88+
00BEM IPUTPOIIHMTA, MKM 3 1,72 1,91 2,19 1,97 1,80 1,38
pﬁg:I‘i’pféﬁ;‘;:;gﬁ:ignfg‘;_ 14,48+ | 14,84+ | 1312+ | 12,78+ | 14,68+ | 14,60+
o 0,36 0,77 0,52 0,20 0,53 0,82
nwuta,%
gﬁ‘fg‘ggZ;;‘g:;ﬂe:;;g:_‘ 33,62+ | 3482+ | 31,32+ | 3652+ | 3618+ | 38,26+
o 1,52 4,63 1,67 4,41 2,00 1,44
uToB,%
T eMorto6uH - 1/ 99,60+ 104,40+ 93,40+ 94,80+ 87,60+ 85,20+
’ 18,22 15,85 15,81 14,52 5,17 5,38
CpenHsisi KOHIICHTPAIIKS TeMO- 320,40+ 309,40+ 295,80+ 309,40+ 310,80+ 324,00+
rJI00MHA B OPUTPOIIUTE, T/ 1171 10,20 9,44 15,63 14,43 4,29 6,93
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Cpeanee conep)kaHue reMoriio- 15,82+ 14,98+ 14,26+ 13,60+ 16,12+ 15,94+
OWHA B 3PUTPOIUTE, IIT 0,47 0,60 0,84 0,64 0,50 0,62
Temartokphr, % 30,62+ 36,42+ 29,74+ 37,14+ 28,18+ 31,38+
’ 4,60 0,82* 4,33 1,64* 1,33 1,77
TpomGorwTsi, 10/ 334,00+ 435,00+ 338,20+ 392,80+ 223,60+ 227,60+
! 33,49 50,68* 30,71 37,35* 31,28 31,91
[upuHa pacpeneneHus 3puT- 11,38+ 13,66+ 11,38+ 15,00+ 11,54+ 11,50+
pouuToB 10 00BeMy. % 0,17 0,26" 0,27 0,98* 0,16 0,27
TpomGokput, % 0,19+ 0,21+ 0,21+ 0,26+ 0,16+ 0,16+
! 0,03 0,01+ 0,04 0,04* 0,01 0,01
THpumeuanus: 1.1 - p<0,001,/ + —p<0,01,/ * — p<0,05.
Ta6numa-3
Pe3ysibTaThl 6HOXHMHYECKOTO MCCIETOBAHUS P00 KPOBH KOPOB
10 u nociae npumenenus PIIb, M £ m, n =5.
I'pynns! kopos
Iloka3zarenu 1 2 3k
pit I it IT it I
OG1wit Geox, 1/ 64,80+ 65,60+ 67,00+ 67,80+ 55,20+ 59,00+
’ 4,35 7,54 4,57 4,45 8,91 3,72
AnbGymns, /1 25,20+ 25,00+ 26,20+ 27,60+ 30,80+ 27,20+
’ 3,09 2,47 2,33 0,91 4,88 3,83
AJIT, Ex/n 45,00+ 23,20+ 25,20+ 16,98+ 38,40+ 23,80+
’ 8,30 3,38 4,04 4,82 8,61 3,31
ACT, Ex/n 99,80+ 65,00+ 88,00+ 72,40+ 92,40+ 61,00+
’ 39,10 16,09 25,76 10,47 8,93 54
ITT, Ex/n 20,00+ 19,60+ 17,84+ 11,24+ 21,80+ 16,00+
’ 1,90 2,77 3,15 3,15 2,33 1,77
JITJL, Ex/ 190,40+ 199,40+ 180,20+ 240,60+ 291,60+ 263,40+
’ 31,70 41,75 84,99 72,23 85,7 56,26
Ienounas docdarasa, /i 158,60+ 83,00+ 171,60+ 57,20+ 80,20+ 54,40+
’ 7,83 7,60* 10,25 11,94 12,43 6,42
T TH0KO33. MMOIL/T 3,22+ 3,36+ 3,30+ 3,26+ 3,12+ 2,96+
’ 0,38 0,37 0,24 0,37 0,24 0,41
BUsHpYGHH, MKMOITH/ T 9,38+ 7,92+ 9,72+ 9,00+ 3,50+ 3,62+
’ 1,24 0,29* 0,99 0,95* 0,27 0,17
KpeatHiH, MKMOst/1 85,60+ 86,20+ 84,20+ 87,00+ 98,20+ 109,40+
’ 7,16 6,57 9,10 9,42 17,72 13,7
MOUEBHHA. MMOUIL/IT 4,02+ 3,96+ 5,20+ 5,34+ 4,88+ 4,74+
’ 0,28 0,26 1,07 0,99 0,60 0,66
XostecTepuH, MMOIh/ 2,78+ 2,40+ 2,58+ 2,14+ 2,02+ 2,58+
’ 0,46 0,11 0,33 0,29 0,19 0,48
Kastuii. Myosts/s1 1,34+ 4,46+ 2,10+ 4,54+ 2,12+ 2,88+
’ 0,26 0,28* 0,37 0,23* 0,47 0,30
Kbt MMOJB/11 2,72+ 2,44+ 2,64+ 2,30+ 2,52+ 2,64+
’ 0,20 0,08 0,27 0,08 0,2 0,15
MarHmi. MMOUL/iT 0,64+ 0,96+ 0,70+ 0,98+ 0,64+ 0,60+
’ 0,10 0,15* 0,14 0,11* 0,04 0,04
®octop, MMOIH/T 1,64+ 1,60+ 1,0+ 2,06+ 1,36+ 1,68+
’ 0,32 0,24 0,31 0,27 0,06 0,1

Hpumeuanus: 1. [™— p<0,001;/ + — p<0,01,;/ * — p<0,05.

W3 naHHBIX Tabn.2 BUIHO, YTO Y OOJNBHBIX CKPBI-
THIM MaCTHTOM KOPOB 00€HX TpyMN ObUIA JOCTOBEPHO
(p <0,05) mOBEIIEHHBIMH YPOBEHb TPOMOOITUTOB, a TI0-
cie npumenenus: PIIb oH emé Gombliie MOBBICHIINCS.
Hoctosepno (p <0,01 - 0,05) MOBBICHINCH TaKXKe IITH-
pHUHA pacupeneraeHns TPOMOOIIUTOB, 00 BEM IPUTPOITH-
TOB, TEMAaTOKPUT U TPOMOOKPHT.

Januble TaObmunel 3 MOKa3bIBaIOT, YTO y KOPOB,
OOJIBHBIX CKPBITHIM MacTHUTOM, 110 npuMeHeHust PITb

OBLTN TOCTOBEPHO ITOBBIIICHHBIMU YPOBEHbD MICIOYHOMN
¢dbocdarazer u Ounupyomna. [locie ero mpuMeHEHHS
KaK BHYTPb TaK M Ha KOXY BBIMCHU B KPOBHU OOJIbHBIX
KOPOB KOJIMYECTBO IIeouHoi (ocdarasbl, Mo cpaBHe-
HUIO C €€ YPOBHEM JI0 MPUMEHEHHS Iperapara, J0CTO-
BepHO (p <0,001) ymeHpmmiIach A0 HEIOCTOBEPHON
pasHuiel ¢ KoHTpoJieM. [1o M3BeCTHBIM NMaHHBIM [21,
c.], ypoBeHb MIeT09YHOH PocdaTa3bl KOPPETUPYET C UH-
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TEHCUBHOCTBIO BOCHAJIUTEIBHOIO Mpoliecca B Opra-
HU3MeE. Y OOJBHBIX KOPOB 00EUX TPYIIT yPOBEHD OMIIH-
pyOrHa, IPOTHB UCXOIHBIX JAHHBIX, IMEIl TEHACHINIO
K ymenbireHuo (p > 0,05), HO Mo cpaBHEHHMIO C KOH-
TpoieM, ocrancsi moctoBepHo (p <0,001) Oomsmre.
Taroke mocroBepHo (p <0,01 - 0,05) yBenmuumioce B
KPOBH KOPOB KOJIMYECTBO Kanus U MarHus. IIpu sTom
YpOBEHb MarHus COCTaBJISUI JIMIIb OKOJIO IOJOBUHBI
HOPMBI, YTO CBHJETENILCTBYET O TOM, uyTo PIIb npume-
HEHO HEJI0CTaTOYHOE KOJIM4YecTBO. B0O3MOXHO, 4YTO
9TOT (pakTOp OBLT TaK)KE MPUYUHON TOTO, YTO KOJIHUE-
CTBO 3PUTPOIMTOB M IeMOIJIOOMHA B KPOBU KOPOB I0-
cie npuMeHeHus PIIb He nMena OCTOBEPHOrO MOBBI-
mIeHus, kKak 00 3ToM Opwio omy6mukoBano [10]. Ilo-
3TOMY B IOCIIEAYIOIIEM HYKHO npu ao3upoBke PIIb
YYUTBIBATh U KOJINYECTBO HOHOB JIByXBaJICHTHOIO Mar-
HUS B KPOBH JKHBOTHBIX, KOTOPBIM €ro OyayT mpHMe-
HSATB.

BbiBOABI.

1. V 245 uccnenoBaHHBIX KOpoB (epmbl B 14
(5.7%) BBIsIBIECHBI TPU3HAKK KIMHUYECKOTO MACTUTA -
CEPO3HOI0, KaTapaJabHOTO U CEPO3HO - KaTapajbHOTo, a
B 67 (27.3%) - ckpbITOTO.

2. Ilocne mpumenenus PIIb BHyTpeHHe wiau Ha
KOXKy BBIMEHH 7 pa3 ¢ 22-24-9acoBBIM HHTEPBAIOM Y
KOPOB HCUE3JIH NMPHU3HAKH CKPBITOrO MAaCTUTA, a B HX
KpOBH OBIIIM JIOCTOBEPHO IOBBIIICHHBIMHU IO CpaBHE-
HHIO C KOHTPOJIEM, YPOBEHb TPOMOONINTOB, INUPHHA HX
pacmpeneneHus, CpeqHUH 00beM IPUTPOIUTOB, TeMa-
TOKPHT ¥ TPOMOOKPHT.

3. B xpoBU KOpOB, OOJIBHBIX CKPBITBIM MacTUTOM,
no npumenenust PIIB ObuUIM OCTOBEPHO MOBBINIEH-
HBIMHU YPOBEHb IEI04HOM hocdarasbl u OuIupyoOuHa,
a TocJie ero MPUMEHEeHHs KaK BHYTPH Tak U Ha KOXY
BBIMEHHU KOJIMUECTBO LIENO4YHOM (ocdaTaspl, 1o cpas-
HEHHIO C €€ ypPOBHEM JI0 IPUMEHEHUs IIpenapara, J0-
ctoBepHO ( p <0,001) ymeHpIIMIACH 10 HETOCTOBEP-
HOHM pa3HUIIBI C KOHTPOJIEM. Y OOJBHBIX KOPOB 00eHX
TpyIN ypOBEHb OMIMPYOWHA, IPOTHB MCXOIHBIX JaH-
HBIX, IMEJIH TSHICHIINIO K yMeHbIenuto (p > 0,05), Ho
IO CPAaBHEHHIO ¢ KOHTPOJIEM, OCTAINCH JOCTOBEPHO (P
<0,001) Gombie.

4. Ilocne npumenenus PIIb B kpoBHu KOpOB AOCTO-
BEPHO YBEJIMUMIIOCH 110 CPABHEHHUIO C HICXOJHBIMH JaH-
HBIMHU U KOHTPOJIEM, KOJTMYECTBO KaJus 1 MarHus. [Ipu
3TOM YPOBEHb MarHusi COCTaBJISUT JIMIIL OKOJIO TOJIO-
BUHBI HOpMBI. 3HauuT PIIb npumeneHo B HegoCTaTOU-
HOM KOJIMYECTBE, YTO HAJI0 YYUTHIBATH IIPH €0 IIPUMe-
HEHHH.

5.Ucnonp3oBanue PIIb BBI3BamO y KOpOB, 0O0IIB-
HBIX CKPBITBIM MaCTUTOM, MOJIOKUTEIbHbBIE H3MEHEHUS
B CHCTEME KPOBHU M MCUYE3HOBEHHS NPHU3HAKOB 3a0o0Ite-
BaHU, YTO CBHUICTEIBCTBYET O MEPCHEKTHBHOCTH €T0
JABHEHINEeTo MCIBITAaHUS B KayecTBE Iperapara s
BETEpUHAPHON METUIIMHBL.

Ilepcnexmuevt  OanvHewux ucciedoganuti. B
JAIBHEHIITNX HCCIEIOBAHUIX INITAHUPYEM H3YIHUTh HM-
MYHOJIOTHYECKHE TTOKa3aTe KPOBH KOPOB, OOMBHBIX
CKPBITHIM MAaCTHTOM.
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UeﬂbIO OanHou pa6ombz S6Iemcs UCCNeO08aHUE PpasiudHoblx Memoooé peazupoearus Ha llpe36blllaL7Hbl€ cu-
myayuu cemell nepe()aqu aaHHblx, a makoice usyderHue yeeiudeHus mpad)uka 68 maxKux cumyayusiax ¢ nomouwbro
cpedbl umumayuonno2o mooeauposanus AnyLogic. Ilpeorazaemas ¢ cmamve MoOenb AGNAEMCA YNPOULCHHOU, 8
Hetl Ucnoavzyemcst oepanudeHHoe Kojauiecmeo a60H€Hm06, Komopbsle cosepuiaiont 360HKU C onpedeﬂeﬁnoﬁ UH-
MEHCUBHOCMBIO U BEPOAMHOCMbIO 8 medeHue OHA. Modenv umeem ciyyaiinoe HOpMAnbHOe pacnpedenerue OJisl
Koaudecmeda KOHmaxKkmoe y Kasico0020 a60HeHma, a makoice npedyczwampueaem npekpawerue 360HKoe6 6 ciaydae,
K020a ObLIU Cco8epuleHbl 360HKU 6cem aboHenmam ¢ modenu. Tlocne co30anus upe3gpluatiHol cumyayuu, UHmMeH-
CUBHOCMb 360HKO0E6 yseiudyueaemcs MHO2OKpAmmHo, mem CamovlmM CUMYIAUPYS 603MOIHCHbLE }’lp06]l€Mbl Ha cemu ne-
peoauu.

Abstract.

The aim of the article is to study the various methods for responding to emergency situations of data trans-
mission networks, as well as to study increasing traffic using the AnyLogic simulation environment. This model is
using a reduced number of subscribers who make calls with a certain intensity and probability during a day. The
model has a random normal distribution for numbers of contacts for each subscriber, and also implies the termi-
nation of calls in the event that calls were made to all known contacts. After creating an emergency in the model,
calls intensity greatly, thereby it is simulating possible problems with connecting.

Knroueswie cnosa. cemu nepedauu 0annwvlx, mpaghux, upesguiuaiinvie cumyayuu, mooenuposarue, Anylogic.
Keywords. data transmission networks, traffic, emergency situations, modeling, Anylogic.

TeopeTnueckue cBegeHUs
CCTI/I nepeaayun 1aHHbIX B HBIHCIITHES BPEMS SABJISA-

9YTOOBI BO BpeMsl UYpe3BbIUAHBIX CHTYAI[Mid OHH OCTa-
BaJach pabOTOCIIOCOOHBIMHY H HE 3aTPYIHSIIH Pearnpo-

FOTCSl KpaliHEe Ba)KHOM 4YacThlO MOBCEJHEBHOU KU3HU
mo0oro yenoBeka. B 1aHHbBII MOMEHT MOKHO O3 mpe-
YBEJIMYCHUA CKa3aTh, YTO AOCTYII K CeTH sIBJIsIETCs Oa-
30BOIl HEOOXOAWMOCTBIO YEJIOBEKAa B HWH(OPMAIHOH-
HOM obmiectBe. CeTH mepemadn JaHHBIX TO3BOJSIOT
HaM OOMIaThCs, TepeiaBaTh BaKHBIC COOOIICHHS, a
TaKXKe y3HAaBaTh HOBYIO HH()OPMAIHIO B PEXUME pe-
aJbHOrO BpeMeHU. MIMEeHHO MOo3TOMY KpaiiHe Ba)HO,

BaHHME JKCTPEHHBIX CIYXO, TaKk Kak HapylieHHe pa-
0OTHI ceTell MOXKET MPHUBECTH K HEMPEIOTBPATHMBIM
THOETISIM U pa3pyleHUsIMHU, KOTOPBIE TIPOUCXOIAT B Pe-
3y/IbTaTe 3a/1ePKEeK WK OINO0K pearupoBannsi. CTOUT
OTMETHUTH, YTO pabOTOCTIOCOOHOCTH CETH JIOJHKHA OBITh
obecriedeHa HE TOJIBKO BOBPEMs U ITOCIIC Ype3BhIYAi-
HBIX CUTYalUi, HO U JI0 HUX, BE/lb B CIIy4ae €CTECTBEH-
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HBIX KaTacTpo() CBOCBPEMEHHOE IPEIYIIPEXKICHUE MO-
JKET TaKXKe CIIaCTH HeMalo >Ku3Hed. Taxoke HeoOxo-
JVMO pa3inyaTh, KAKWE CYMIECTBYIOT UpE3BbIYaiHBIC
CHUTyalllH, ¥ KaK MIMEHHO OHHM BIIMSIOT Ha CETH Iiepe-
Jla9¥ JaHHBIX.

Hapyuienue paGoTocnoco0HOCTH ceTeil mepe-
Aa4u JAHHBIX

Camoii pacnpoCTpaHEeHHOM M XOpOIIO JOKyMEH-
TUPOBAaHHOM NIPUYMHON cOOEB B IIepeaye NpH CTUXHUH-
HBIX OCJCTBHSAX CTaJI0 (PM3HMUYCCKOE Pa3pyIICHUE CeTe-
BOW MH(pacTpyKTypsl. V3-3a BpeMeHHU U CPEACTB, He-
00XOMMBIX Ul PEMOHTa MJIM 3aMEeHbI CUcTeM, cOor B
00CITy’)KNBaHUH, BBI3BAHHBIC (HINUECKUM pa3pyle-
HHUEM, TaKKe MMEIOT TCHICHIHUIO OBITH Ooiee cephes-
HBIMH U TIPOAOJIKATHCA JOJIBINE, YEM BBI3BaHHBIC OT-
KITFOUCHUEM HITH MIEPETPY3KOH.

XpYIKOCTh TeJIEKOMMYHHKAIIMOHHBIX ceTel 00y-
CJIOBJICHA TEM, YTO HCTOPHYECKH 3TH CHUCTEMBI HE
MMeEJIH BBICOKOH CTeneHu n3opIrouHoctu. Hampumep, B
TeneOHHOW CETH HCIOJIb3YeTCS  Pa3BETBIICHHAS
CTPYKTYpa, B KOTOPOI yHUYTO)KEHHE OJTHOTO CErMEHTa
CCTU MOXKCT MI'HOBCHHO OTKJIIOUUTH IICJIBIC paﬁOHLI.
CuInbHBII BeTep B yparaHax M TOpHaJ0, oOJeieHeHUE
B METEITH U JABIKCHHE OT CCHCMHUYECKUX COOBITHIA - BCE
3TO HAHOCHUT yIIEpO XPYNKHM BO3AYIIHBIM Telae(OH-
HBIM JIHHUSIM.

IHomexu B paGore moaaep:;kuBaoeid uHppa-
CTPYKTYPBI

Hecmotps Ha TO, 4TO cOOH, BHI3BAaHHBIE (HU3HUEC-
CKUM YIIEpOOM, BCTPEUAIOTCS] PEXKE, OHU MMEIOT TEH-
JICHIIMIO OBITH ropa3fo OoJsiee pacpoCTpaHCHHBIMU U
HAHOCST YILEepO yCHUIIMSAM II0 PearnpoBaHUIO U BOCCTa-
HOBJICHHIO. TeﬂeKOMMyHI/IKaHI/IOHHLIe CCTHU I10JIara-
IOTCAd Ha MHOTHUC APYTrU€ JIOKAJIbHBIC 1 PETHOHAJIbHBIC
TCXHUYCCKHEC CUCTCMBI IJIsA obOecreueHus ux IpaBUJib-
HOU pabOoTHI.

IToBbIlIeHHAst HATPY3KA HA CeTh

Hcropuueckn, KpymHble OENCTBUSL  SBISIOTCS
HanOoJiee NHTEHCHBHBIMH T€HEPaTOpaMu TEICKOMMY-
HHUKAIMOHHOTO TpadnKa, ¥ pe3KUI pOCT CIIPOCca MOXKET
3aCOPHTH JIaXKe CaMble XOPOIIO yHpasisieMble ceT. B
9TOM CJIy4ae 3BOHKH OJIOKUPYIOTCS, & COOOIIEHUSI Te-
pSIOTCA.

B nonosHeHue K MHUPOKOMY UCIOJIb30BAHUIO HE-
MIPOBEPEHHBIX TEXHOJOTHH 3aTOpPHI OyIyT OCTaBaThCS
OOBIYHBIM SIBJIEHHEM H3-3a Pa3HOOOpa3usi B3aUMOCBS-
3aHHBIX nmpuuuH. Hampumep, Bo Bce 6onee CI0XKHBIX
CeTsiX, TaKuxX Kak MHTepHeT, yacTo 00HAPYKUBAIOTCS
y3KHE MECTa, KOTOpBIE CTaHOBSTCS OYECBHUIAHBIMHU
TOJBKO B YCIOBHAX Kpu3uca. Kpome Toro, cetu Bce
yalle MOJABEPrarTCs aTakaM Ha OCHOBE IEPETPY3KH.
Takue HaraleHHs TUIA OTKA3 B 00CITY)KUBAaHUU» B CO-
YeTaHUHU C (PU3UUECKUM yIapoM IIHPOKO TOA03peBa-
IOTCSl B KadecTBe OyAymiel TaKTUKM TeppOpHCTHYE-
CKHMX OpTraHu3aluil.

CpencTBa 00pb0bI ¢ eperpys3koit

BonbImMHCTBO ceTel CO3MAl0TCs MO YCpPEeIHEH-
HYIO Harpy3Ky, OJHaKO, O4YEBUIHO, YTO BO BPEMS UpE3-
BBIYaWHON CHTyallMM Harpyska OyJeT ropasjo BbIIIe
paccuntaHHol. [103TOMy MHOXECTBO OIEpaTOPOB CO-
TOBOH CBSI3M CTaparoTCs pa3felduTh HArpy3Ky Ha CeTd
IpY NOMOIIY UCIONB30BaHUS PAa3HBIX KAaHAJIOB Mepe-

Jauu. ['os10coBoOM kKaHal B IEPBbIE YaChl JOJIKEH BbLAE-
JIATBCS CYTY0O IMOA paboTy DKCTPEHHBIX CIYKO IS
yIaydmeHus: ux koopauHanuu. Ho gake storo wacto
MOJKET OBITh HEIOCTATOYHO, IOATOMY BBIJEIISIFOTCS OT-
JETbHBIE CIEKTPHI YaCTOT CBSI3H TOJBKO UL IKCTPEH-
HBIX CITYXO.

B naHHBIM MOMEHT H3-3a CUTyallud ¢ KOPOHABH-
PYCOM U CaMOM30JIAIMeN MHOXKECTBA JIFOJIeH M0 BceMy
MUpY Harpyska Ha IHTepHeT cTana pekopAaHoil 3a MHO-
rue rojsl. I103ToMy OCHOBHBIE CEPBUCHI BUIEO-CTPH-
MuHra, Takue kak YouTube u Netflix, cHU3uIN cTaH-
JapTHOE KadecTBO BHUAEO, KOTOPOE IIOKA3bIBAETCS
monp3oBaresiM. Ha YouTube moms3oBatenn momy-
4aroT BUJe0 cHadana B 480p BMecTo o6braHOT0 HD mmmn
FHD kagectBa. Ha Netflix Bmecto 4K mosnp3oBarensim
npepiaraercs sugeo B FHD [4].

OO6menpuHATHIE MepbI N0 00pbde ¢ meperpys-
Koit

- YcoBepIIeHCTBOBAHHBIN NPHOPUTETHBII pe-
suM. J{ns nepenauu tpaduka 1o ceTH B Upe3BbIYAii-
HBIX CUTyalUsiX TPeOYIOTCS TapaHTHPOBAaHHBIE BO3-
MOJKHOCTH BHE 3aBHCUMOCTH OT CeTel, IO KOTOPBIM OH
nepenaercs. I MaBHBIM KOMIIOHEHTOM TapaHTHPOBaH-
HBIX BO3MOXHOCTEH SIBIAETCS YCOBEPILIECHCTBOBAHHBIN
MIPUOPHUTETHBIN pexxuM. OnnH U3 METOOB obecreye-
HUSI IPHOPUTETHOCTH 3aKITI0YaeTCS B TOM, YTOOBI, BO-
MIepBEIX, "HaeHTHOUIPOBaTh" (HamIpuMep, Kiraccudu-
OUPOBATh W/WIH 0003HAYUTH METKO) TpaduK Ha CeTH
B UpPE3BBIYAHHBIX CUTYaLUsIX W 3aT€M INPUMEHHUTH K
HEMY CETEBYIO MOJMTHUKY C LIEJIBIO JOCTUYB KETAEMOT0
rapaHTHPOBaHHOTO 00CTyXuBaHus [5].

- IIpeanouyTuTeNbHBIH AOCTYN K CcpeacTBaM
cBA3U. /[N ydyacTHUKa aBapHilHO-cracaTelbHbIX pa-
00T CyNIECTBEHHBIM IIPEUMYIIECTBOM ObLIa ObI BO3-
MO’KHOCTb JIOCTYTIAa K YCIIyTaM 3THX Pa3IM4YHBIX CeTei
Tiepeiaun JaHHBIX Ha NPHOPUTETHOM MIIM MPEIIIOYTH-
TEIbHOU OCHOBE.

- 3aBepuieHne Tpauka NpH Ype3BbIYAHHOM
CHTYAIlMH B YCJIOBHSIX neperpy3ku. [Ipu neperpyske
CeTH Ha TpaMK B YPE3BBIYAHHOM CHTYyallMU JOJKHO
OKa3bIBaThC MUHHMMalIbHOE BO3zaeicTBue. Tpaduk B
Ype3BBIYANHON CUTYaIMH BBIJEISIETCS CBEICHUEM 0JI0-
KHPOBaHUSI K MHHHUMYMY U 00OeCIeYeHHEM BBICOKOU
CTETIEHBIO BEPOSTHOCTH 3aBEPIICHUS.

- OcB00OXkIEHNE OT CPEACTB CeTeBOro ynpas-
Jaenus. CpeacTea ympaBieHuUs eperpy3kaMu (Hampu-
Mep, CpeACTBa YIPABICHHS MAIIWHHBIMH IIE€pErpy3-
KaMH), CpeJCTBA YIPaBICHNS YpE3MEPHON 3arpyeH-
HOCTBIO M OaJaHCHpPOBaHWE HArpy3KW HE JIOJDKHBI
OTpPHUIATENILHO CKA3bIBATHCS IPH YPE3BBIYANHBIX CUTY-
alusx.

- IlpenmoururenbHasi MapHIpyTH3aUus Tpa-
(uxa B upesBbIYaliHBIX cHTYyanuAX. B ceTsx ¢ KoM-
MyTale maKeToB, Ui ynpasieHus Oydepamu u u3-
OekaHWe BBICOKOW CTETIEHHW 3a/eP>KKH 3KCTPEHHOTO
Tpaduka TpeOyIOTCSl MOCTOSHHBIE KOHTPOJb M Cpeln-
CTBa yIpaBJICHUSL.

- JlomycTiMoe yxXyaleHne KayecTBa 00CayKu-
BaHH#A N0 TPaQUKY NPH HEAOCTYIMHOCTH PecypcoB
nHppacTpykTypsl. Korna pecypesl cetn paboraror B
CTPECCOBOM CUTYyallUH, NOIyCTUMOE yXyILIEHUE Kaue-
cTBa obcyxuBaHust QoS MOXeT OBITh ITPUEMIIEMO
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- 3ammmennsie ceTu. ObecrieueHre 6e30macHo-
CTH HEOOXOAMMO UISl MPEAOTBPALICHHUSI BOZMOXKHOCTH
WCTIONIb30BaHNS HECAHKIIMOHWPOBAHHBIMH I10JIb30Ba-
TENSAMH AeUIUTHBIX PECYPCOB CBSI3H, TPEOYEMBIX IS
MOJIEP>KKHU OTIEPALMH ITPX YPE3BBIYANHBIX CUTYAIHSIX.

- YckopeHHasi ayTeHTU(UKALMSA CAHKIUOHU-
POBaHHBIX M0JIb30BaTe/ el B Ype3BbIYANHBIX CUTY-
anuax. CeTu nepesaun JaHHBIX B UPE3BbIYAMHBIX CU-
Tyalusix NpeJHa3sHAuYeHb! TOJIBKO Ui CaHKIIMOHHPO-
BaHHBIX MOJIb30BATENEH, YJaCTBYIOIUX B aBapUitHO-
criacaTeNbHBIX Ollepalysix. AyTeHTU(UKAINOHHAS UH-
(dopmariiss MOXeT OBITh acCOLMHMPOBaHA C METKaMH,
KOTOpBIC 3aTe€M JOJDKHBI ITI€pEJaBaThCd B TEUCHHE
BCETO BPEMEHH OT MHHUIIALIUK BBI30Ba J0 €TO 3aBepIIIe-
HUSL.

- OGecneyeHue 6e30MaCHOCTH TPauKa B upe3-
BbIYalHBIX cuTyanusax. CeTn JODKHBI IMETh 3aIUTy
oT (MOIIEHHHYECKOTO0) TOBPSXKACHUS Tpaduka wu
CPEICTB yIpaBJIEHUs, a TAKXkKe OT HECAaHKIIMOHUPOBAH-
HOTO JOCTYyIIa K HUM, BKJIHO4Yasl paClIMPCHHBIC MCTO/bI
KOJIMPOBaHHUS ¥ ayTeHTU()HUKAIMH TT0JIb30BATEIS.

- KoH(puaeHIMaJbHOCTh MeCTONOJIOKEHUS.
Jns mpenoTBpallleHusl pacKpbITUS MECTOINOJIOKEHUS
OINPCACIICHHBIX CAHKIIMOHUPOBAHHBIX MOJIb30BaTeIeH
CETH B UPE3BBIUAHHBIX CUTYalNsIX HECAHKIIMOHUPOBAH-
HBIMH CTOPOHAMH IOJDKHBI TPUMEHSTBCS CIICIHANb-
HBIC MEXaHNU3MBI 3aIIUTHI JAHHBIX.

- MexcereBble coeauHeHusi. OOecreueHne
MPEANOYTUTETBHBIX COSANHEHNH B KOHTPOJIBHBIX TOU-
KaX, KOTOPbIE CUHUTAIOTCA OOpa3yIoMNMH MEKTyHa-
POZHBIC H/WIIN PETYJIATOPHBIE TPAHULIBI MEXKAY HAIIHO-
HaJIbHBIMU CCTAMU, O6eCHe‘II/IBaIOHII/IMI/I CBA3b B 4YpE3-

BBIYAWHBIX CUTYalUsX, MOXET €03/1aTh
MEXIYHapOAHYIO CUCTEMY CBSI3U B UPE3BbIUAlIHBIX CH-
Tyalnusx.

- OyHKOHOHAJIbHAS COBMECTUMOCTD. J[1151 00ec-
MIEYCHNS] BO3MOKHOCTH COBMECTUMOCTH MEXKAY pas-
JUYHBIMU OIEpaTOpaMH, NPeUIaraloliuMHu  yCIIyTH

CBSI3M B UYpPE3BBIYAWHBIX CUTyalusx, Hauboiee ynoo-
HO¥ OblTa OBI 00IIast KOH(HUTYpaITHSL.

- MoouabHOCTh. THDpacTpyKTypa CeTH T0JDKHA
MIOJIePKUBATh TIOABI)KHOCTD TIOJIB30BATEINS U TEPMH-
HaJla, BKJII0Yasi BO3MOKHOCTh OBICTPOTO pa3BEpTHIBA-
HUSL.

- IloBceMecTHOEe MOKpbITHE. B Tex curyanusx,
KOT/Ia CYIECTBYIOIIHE CETH HE COOTBETCTBYIOT Tpe0O-
BaHMSM, I10JIb30BATEIH B YPE3BBIYAWHBIX CHTYaIHIX
OyIyT 1O yMOJYAHMIO MCIOJIB30BAaTh CPENICTBA CBS3H,
JOCTYIIHBIE JUIsl HACEJICHHS B LICJIOM.

- Macmtadbupyemas nosioca nponyckanus. On-
HHUM M3 CIIOCOOOB JOCTH)KEHHS 3TOTO SBIISIETCS BBIIC-
JICHUSI HA CETH B YPE3BBIUAMHBIX CHUTyalMsIX MacIlTa-
OupyeMoli TOJIOCHI MPOMYCKaHMSA, YTO AeT BO3MOX-
HOCTh YMEHBIINTH TIOJIOCY TPOIYCKaHMS, 3TO MOXKET
OKa3aTh HEOJAromnpusATHOE BO3JCHCTBHE Ha YCTAHOB-
JICHHYIO CBSI3b B OTHOIIEHNH QOS.

IIpakTuyeckas yacThb

B xone paboTsl ObLII0 MPOU3BEIEHO MOJIEINPOBA-
HUEC B IMpOorpaMmMe€ HUMUTAIIMOHHOI'O MOICIUPOBAHUA
Anylogic. B moaenu cumymupyetcst 5000 abOHEHTOB,
KOTOpPbIC Ka)K[[bIﬁ Yyac IbITAaKOTCA IIO3BOHHUTH CBOUM
3HAKOMBIM ¢ BeposITHOCTHIO 20%. Kak Tospko aGOHEHT
CMOT TO3BOHHTH BCEM CBOMM 3HAaKOMBIM (B JaHHOM
ClTydqae KOJIMIECTBO 3HAKOMBIX PABHO 5), OH IEPECcTaeT
COBEpIIaTh NEHCTBHS 0 HACTYIUICHHS HOBBIX CYTOK
(pucynok 1). B momens nobaBieHa KHOTKA, KOTOpas
CHUMYJHMPYeT dYpe3BblUaiiHyl0 cuTyanuio. B ciyuae
Ha)KaTHs Ha KHOIIKY, Bce aOOHEHTBI MEPEXOIST B CO-
CTOSIHUE «ITAaHWKW», KOJIMYECTBO PAHEE COBEPIICHHBIX
3BOHKOB OOHYJISIETCS, 8 BEPOSITHOCTH 3BOHKA B 4ac CTa-
HoBuTcs 90%. Takum 00pa3zoM MOYKHO IPOJEMOHCTPH-
pOBaTh, HACKOJIBKO YBEIHMYUBACTCS TPA(UK B CETH MPU
Ype3BBIYANHBIX CUTyaluaxX (PUCYHOK 2).
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Pucynok 2. Paboma moodenu 8 cocmosHuu cHOKotUCmsus

Ha rpaduke cepriM 1BeTOM 0003HauYCHBI a00-
HEHTBI, KOTOPbIE HE COBEPIIAIHM 3BOHKOB 3a CYTKH, 3€-
JIEHBIM - aOOHEHTHI, HaYaBIIME O03BAHWUBATH CBOMX
3HAKOMBIX, CHHUM - JTOBOJIBHBIX a0OHEHTOB, KOTOPBIE
YBEPEHBI B COXPAHHOCTH BCEX CBOMX ONM3KuX. Kak
MOYKHO HaOJIFOaTh C 33aHHON BEPOSTHOCTHIO 3BOHKA
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BCE MOJIB30BATEIM HE YCHEBAIOT MPO3BOHUTH BCEX
CBOUX 3HAKOMBIX JaXKe 3a CYyTKH. B ciydae HakaTtus
KHOITKH YPE3BBIYAHOTO MOJIOKEHUS CUTYAIUsS MEHS-
€TCs TOBOJIBHO OBICTPO (pUCYHOK 3). XKenThiM 1BETOB
0003HauCHBI A0OHEHTHI, KOTOPBIC HAXOAATCS B COCTOSI-
HUM TTAHUKY U 3BOHST TOpa3jio Jalie.

Pucynox 3. Mooenv 6 cocmosinuu upe3ebluatinotl CUmMyayuu.

Kak BuaHO M3 rpaduka, Mojab30BaTeIH CMOTIH
003BOHUTDH BCEX CBOMX 3HAKOMBIX 3a MpumepHo 12-13
4acoB, YTO B JIBa pa3a ObICTpee, YeM 3TO OBl CIyUHIIOCH
B COCTOSIHUM HOKOS. Taxke CTOUT y4ecTb, YTO B JlaH-
HOW MOJIENH MOJIb30BATENN MOCIE YPE3BBIYAHOTO MO~
JI0O)KEHHS MBITAIOTCS TO3BOHUTS JIMIIB pa3 B yac, 4To B

YCIIOBHSX pealbHON YpE3BbIYAMHON CUTyallud CKOpee
OyJerT cIumKoOM Joiaro. B peanbHOM NOIOXEHUH
3BOHKH OyIIyT MOCTYNaTh cpas3y 110 OKOHYaHUH NPEJIbl-
IIyIIEro, TO €cTh pa3 B 5-15 MuHyT (pUCyHOK 4 1 5).
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Pucynox 4. 36onku npu upe3guluaiHoll cumyayuu Kaxcovie 5 MuHym.
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Pucynox 5. 36onku npu upessoluaiinoi cumyayuu kaxcovle 15 munym.

Taxke Obuta cMomenupoBaHa Mogaens Call-
[eHTpa, pa3paboTaHHas TakuM o00pa3oM, YTO MpHU
3BOHKE a00OHEHT MOMNAJIaeT Ha FOJI0COBOr0 IIOMOLIHUKA,
HaTIpuMep, 3TO MOxeT ObITh dasha.ai [6]. DToT romoco-
BOW TIOMOLIHHUK IO3BOJISIET PAcHO3HABATh Peyb KIIH-
€HTa, IEPEBOJIUT €€ B TEKCT U NPHUCTYIAeT K 00paboTke
cka3aHHOro. C MOMOIIBI0 YHUKAJBHON TEXHOJIOTHU
[Jama oOpabaTbiBaeT HHPOPMANHNIO, OTTAIKUBASICH OT
CKpHIITA 3aKa34yrKa W BblgaeT oTBeT. [Ipu 3TOoM 3aro-
MHUHAET U 3aHOCHT MOJIYUYCHHYIO0 HH(DOpPMAIHIO B 0a3y

JMaHHbIX. Ha BBIXOAE KJIMEHT CIBIIIMT B OTBET HOP-
MaJIbHYI0 He POOOTH3UPOBAHHYIO YEIOBEYECKYIO peub
1 MOXET TIPOJIOIDKATh NalbHeHIee o0eHme.

JlaHHas MOZIETh HMEET IIATh BEPOSITHOCTHBIX a00-
HeHTa (MCTOYHHKa aboHeHTOB) SiNK, KOTOpble 3amu-
caHbl Kak a0oHeHT1, a0OHeHT2, a0OHEHT3, a00OHEHT4 U
aboneHTS. OHU MOMAAAIOT Ha TOJOCOBOTO MMOITHIKA-1
U TOJIOCOBOTO IIOMOIIHHKA-2, OOYCIIOBJICHHBIX 3JIe-
MeHTaMu odepeau (queue).
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cKOpagMoMoLls

Pucynok 6. Obwee npedcmasnenue mooenu.

B npeacraBieHHON MOAETH UMEETCS [IBA TUTIA TPAPUKOB: TpadyK, MOKA3HIBAIOIINN: CBOOOIHBI JIU B TaHHBII
MOMEHT BpadH ¥ rpauK, IMOKA3BIBAIONINI CPETHIOI 3aHITOCTh Bpayuei.

Pucynok 7. Mooenw, koz0a epauetl udem npuem.

[Tocne romocoBoro NOMoONTHIKA HHYOPMAIHS OT-
npasisieTcss B coptupoBKy (SelectOutputs), orkyna
UAeT pacmupezeneHre Iuoo Ha xanolyl, mmbo Ha ka-
7100y2, 1160 Ha xano0y3, mbo Ha xanoby4, mbo BbI-
3BIBACTCS CKOPAst MOMOIIb, KOTOPBIE TAKIKE BBIPAKCHEI
JJIEMEHTaMU TUIa Service.

B ciryuae, ecnm jkanoba ompejelicHa HEBEPHO,
MPOUCXOJUT IOBTOPHAS COPTHPOBKA >KajaoObl abo-
HEeHTa B cermMeHTe HeBepHoOnpemenHas Kamoba 1 oHa
COPTUPYIOTCS MOBTOPHO. DJIeMEHT “HeBepHOOMpen-
nernas Kamoba” Takke SBISIETCS 3JIEMEHTOM Tama Se-
lectOutput5, kak u B mepBoM cirydae. Korma sxano0b

ycTpaHeHa (eciii oHa ObLIa OmpesesieHa HeBepHO) abo-
HEHT 3aKaHYMBAET CBOIO CECCHIO 3BOHKA, IIPOXOIS Ue-
pes delay6.

B ciryqae, ecin jxano6a Oblta onpesiesieHa BEpHO,
abOHEHT cpa3y MomnasaeT Ha MOBTOPHYIO COPTHPOBKY,
yepe3 KOTOpyro Takxke momamaer Ha delay6 saxandm-
BaeT CBOH BbI30B. Kak1plil 13 aOOHEHTOB IONAIaeT ¢
coptupoBku “HeBepHOOTpeneneHHas)Kanoba” Ha de-
layl, delay2, delay3, delay4, delay5 nocne ycrpanenust
mpobseMbl. DTO HEOOXOIUMO JUIS TOTO, YTOOBI peru-
CTPUPOBATH BPEMS CECCUN 3BOHKOB, JJIs 1ajbHEUIIIEro
aHAM3a W peanusanuy yaydrreHHo# Bepcum Call-
LIEHTpa.
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3akaoueHune

B xone manHO# paboThI OBLTO MPOAHATU3UPO-
BaHO BIIUSTHUE YPE3BBIYANHBIX CUTYaIlUi HAa CETH TIepe-
JTa9d JTaHHBIX W KaKUue 9acTH WHPPACTPYKTYPHI MOTYT
OBITH TTOBPEXKICHBI MM OCIA0JICHBI B XOJI€ YCHIICHHS
Harpy3ku. Beutn paccMOTpeHsI Kak (U3NIeCKHe CUTY-
aITiH, KOTIa CETH BBIXOAT M3 CTPOS B XO€ YHUUITOXKE-
HUS WM TOBPESKICHUS KAKUX-THOO KOMIIOHCHT CETH:
CUCTEMBI 3JICKTPOIHEPTHH, BBIIIKUA CBS3H MU JIMHUU
nepefayd, Tak W HpOOJEMBI CYry0O YBEIHMUYCHHOM
Harpy3ku. [locie aHanm3a BO3MOXHBIX Yrpo3 ObLTH
PacCMOTPEHBI MEPHI MMPETOCTOPOIKHOCTH U YCTPAHCHUS
nosBHUBIINXCS MpobieM. Tak kak HeoOXxoanMO obecrre-
YUBATh MHOXECTBO ()YHKIHH ceTel, BKIodas paboTy
CIy’)X0 OBICTPOTO pPEarnpoOBaHUS W MHHUMAIBHYIO
CBSI3b IS OCTaJbHBIX a0OOHEHTOB, TO OTBET, KaK JTO
O0OBIYHO OBIBAET, SIBJISIETCS KOMILIEKCHBIM.

B pesymerate mMomenmmpoBaHus OBIIO Ipoje-
MOHCTPUPOBAHO, HACKOJIBKO CHJIEHO H3MCHSETCS TIOBE-
JIeHUE TIOJbh30BaTENIed W HACKOIBKO OBICTPO MOXET
OBITH 3aIIOJIHEH KaHaJl, €CIIM MOJL30BATENH 3BOHAT Io-
pasno yamie U ¢ OOJNBIION BEPOSITHOCTBIO. B cirydae
«TIOJIHOM HCTepUN» TpadUK, FTeHEPUPYEMBIH 33 CYTKH,
MOJKET OBITH CO3/JaH 3a MEHEE YeM Yac.

[Ipu BceoOmelt wHpOpMATH3AUN OOIIECTBA
Harpy3ka Ha CETH CTaHOBHTCS BCE BBINIE, a 3aBHCHU-
MOCTB BceX c(ep KU3HEACATSIEHOCTH OT JaHHBIX Ce-
Teit craHoBUTCA Be€ Oonpiie. Takum oOpa3oM, B JaH-
HOM WCCJICJOBaHUHM TOJHUMACTCS AaKTyalbHas IIpo-
Omema, KOTOpas CTOHMT Iepea BCEMH MOCTABIIUKAMH
TeHeKOMMyHI/IKaHI/IOHHI)IX yCJ'IyF nu HpO}IBHFaeTCH naes
HEOOXOJUMOCTH CO3JaHMs CHUCTEM C JOCTATOYHOM H3-
OBITOYHOCTBIO XOTA OBl JUI1 oOecrieyeHuss HeoOXOau-
MOT0 Ka4ecTBa yCIYT I CIYkKO 3KCTPEHHOTO pearu-
POBaHUs, a B JIydIlleM Cllydae Ui BCErO 3aTPOHYTOIO

YIK: 004.942
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CUCTEMHBIN MMOJXO0/1 B CTPATEI'MYECKOM INTAHUPOBAHUH PA3ZBUTHSA
OPI'AHM3AIIMU

Akhmetov D.K.
«Turan-Astana» University

SYSTEM APPROACH IN STRATEGIC PLANNING OF THE ORGANIZATIONS DEVELOPMENT

Annomauyus.

B cmamve npueodumcg 0060CHOBaHUE CUCMEMHO20 NOOX00A 0I5 cmpamecudecKko2o naaHupoeanusl pa3eumust

opeaHuzayuu. ﬂaHbl NOHAMUA CUCIMEMHO20 nodxoda 6 WUUPOKOM CMblClle U NOCMAHOBKA 061/{4611 SCZC)CZLM,{. Pacemam-
pugaemcs npocmeiulds MOOeNb 83aUMOOEUCBUS MENHCOY CUCMEMOU U CPedoll, O KOMOPOU OnpedeieHbl 6ce
C6853U MedAHCOY ee KOMNOHenmamu. A makaice 8b10par annapam 015 NPOGeOdeHUs UCCIe008AHUSL — MOOUPUYUDPOBAH-
HbLU CUMNIIEKC-MEMOO.

Abstract.

The article provides the rationale for a systematic approach for strategic planning of the organization devel-
opment. Given the concept of a systematic approach in the broadest sense, and staging of the general problem.
The simplest model of interaction between the system and the environment is considered, for which all connections
between its components are defined. And also an apparatus for conducting research was chosen - a modified
simplex method.

Knroueswte cnosa: cucmema, mooens, CUuCmMeMHbII ROOX00, CUMNAEKC-MEemOo0, Cmpamezuieckoe nIaHuposa-
Hue.
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CHCTEMHBIN TMOIX0J — 3TO METOJ0JOTHYECKOE
HamnpaBJIeHUE B HayKe, OCHOBHAs 3a/1adya KOTOPOTO CO-
CTOUT B pa3pabOTKe METOJOB HCCIICAOBAHUS W KOH-
CTPYHPOBaHUS CIOXHOOPTaHU30BAHHBIX OOBEKTOB —
CHCTEM pPa3HBIX TUIIOB U KJIacCOB. CHCTEMHBIN TIOAXOT
TIPEICTaBISIET cO0O0 ONpeneNleHHbII ATall B pa3BUTHI
METOJIOB IO3HAHMS, METOJOB HCCIIEI0BATEIIbCKON U
KOHCTPYKTOPCKOM JESITEIBHOCTH, CIIOCOOOB OIMCAHUS
U OOBSCHEHHS MPHUPOJIHI AHATTU3UPYEMBIX HIIH HUCKYC-
CTBEHHO CO3/[aBaeMbIX 0OBEKTOB.

B HacTosiliee BpeMsl CHCTEMHBIN IMOAXOJ BCE
IIMpe IPAIMEHSETCSA B CTPATETHIECKOM TTAHUPOBAHUHT
W YIPaBJICHNH, HAKATUTUBACTCS OIBIT IIOCTPOCHUS CH-
CTEMHBIX OIMCAaHUH 00BEKTOB HccienoBanusa. Heooxo-
JUMOCTH CHICTEMHOTO ITOIX0a O0YCIIOBIICHA YKPYITHE-
HHUEM H YCIIOKHCHHEM H3ydaeMBIX CHCTEM, OTpeOHO-
CTSMH  yNpaBieHUS OONBIIMMH CHCTEMaMH |
WHTErPaIK 3HAHWA.

Kpome Toro, B mMpOKOM CMBICIE CHUCTEMHBIN
IoaxX04 BKIIKOUACT HpI/IMeHeHI/Ie CUCTCMHBIX METOIOB
JUIA peIlieHHs 3aJad CHCTEMATHUKHU, IUIAHUPOBAHUSA U
OpraHU3aI[K KOMIUICKCHOTO U CHCTEMAaTHYECKOTr0 IKC-
MEPUMCHTA.

Torma kak OOIIMMH 3aa4aMH CUCTEMHBIX HCCIIe-
JIOBaHUH SIBITIOTCS aHAJHM3 M CHHTE3 CHCTeM. B mpo-
Iecce aHaji3a CHCTeMa BBIACIICTCS W3 CPelbl, ompe-
JIEIIETCS €€ COCTaB, CTPYKTYPHI, (PYHKIMH, HHTETPaIb-
HBIE  XapaKTepUCTHKH  (CBOWMCTBA), a  TakKKe
cUCTeMOo0Opa3yronIie GakTOPHl U B3aUMOCBSI3H CO Cpe-
JIOH.

B npornecce cunTe3a co3naercst MoJieb peaibHOU
CHCTEMBI, TIOBBIIIACTCSI YPOBEHb a0CTPAKTHOTO OIHCa-
HUSI CHCTEMBI, OIPENENAeTCs] MOJHOTa €€ COCTaBa U
CTPYKTYp, 0a3uChl ONHCaHus, 3aKOHOMEPHOCTH [IHA-
MUKH U TIOBEJICHUS.

CHCTEeMHBIN TOIXO0]1 TPUMEHSETCS K MHOJKECTBAM
00BEKTOB, OT/ACIBEHBIM 00BbEKTaM M UX KOMIIOHEHTaM, a
TaK)Ke K CBOWCTBAM M MHTETPAIBHBIM XapaKTepPHCTH-
KaM OOBEKTOB.

K BakHEHIINM 3a7a4aM CHCTEMHOT'O ITOX0/a OT-
HOCATCS:

1) pa3paboTka CpeACTB MPEICTaBICHIS HUCCIETy-
€MbIX B KOHCTPYHPYEMBIX OOBEKTOB KaK CHCTEM;

2) mocTpoeHrne 00OOIIEHHBIX MOJENei CHCTEMEI,
Mojienei pa3HBIX KJIACCOB M CIEHU(PHIECKUX CBOUCTB
CHCTEM;

3) wuccrenoBaHWE CTPYKTYpPHI TEOPHH CHCTEM U
Pa3JIMYHBIX CUCTEMHBIX KOHIETIHH 1 pa3paboToK.

B cucTeMHOM uccleOBaHMM aHAU3UPYEMBbIi
00BEKT paccMaTpPHBAETCs KakK OIpelesIeHHOE MHOXe-
CTBO JIEMEHTOB, B3aUMOCBS3b KOTOPBIX OOYCIIOBIIH-
BaeT LIEJIOCTHBIE CBOICTBA 3TOro MHOXKecTBa. OCHOB-
HOH AKILCHT JCJIacTCA Ha BBIABICHHUU MHOFOO6paSI/I$[
CBsI3eH M OTHOIICHHH, MMEIOIIMX MECTO KaK BHYTPH
HCCIIETyeMOT0 O0BEKTa, TaK M B €r0 B3aMMOOTHOIIE-
HUSIX C BHELIHUM OKpY>KE€HUeM, cpenoi [1, 2].

C TouKkM 3peHNUs BHEIIHEH Cpelpl, II00as cucreMa
CYIIECTBYEeT KaK HCTOYHHMK YJOBJIETBOPEHHS €€ IIO-
TpedHOCTeH. M3 3TOTO ClieayeT, 9To mpocTelIas Mo-
JIeNIb B3aUMOJICHCTBUS MEXY CUCTEMOH U CPENOH BbI-
DIIAAT CIIEAYIOmuM obpasom (puc.l).

Z={z;}

il CHCoTEMA - &

Y={)
I—>

X={x;s}

Cpega- P

=

Pucynox 1 — Mooenv g3aumoodeticmaus cucmemvl U cpeovl

Ha BX0/1 CHCTEMBI U3 CPEIbI TIOCTYIIAOT:

- MHOXECTBO LieJieit u orpanuuennii — Z = {Zk};

- MHOXeCTBO pecypcoB — X = {Xj}.

BBIX0ZIOM M3 CHCTEMBI SIBISIETCS MHOXECTBO KO-
HEYHBIX [IPOIYKTOB, OJIar U YCIIyT, OPUEHTUPOBAHHBIX
Ha yIOBJICTBOPEHUE MOTPEOHOCTEH BHELIHEH cpebl —
Y = {Yi}.

ITpu 5TOM MHOKECTBO KOHEYHBIX MPOIYKTOB U pe-
CYPCOB MOKHO KIaCCH(UIIMPOBATH HA CIEAYIOIINE
TPYIIBL: MaTepuaibHbie, HHGOPMAIMOHHbIE, HHHAH-
COBBIC, TPYIOBBIE, SHEPTETHUCCKHE.

B psane cirygaeB B xitaccu(uKaTope BBIXOIOB CH-
CTEMBI TOMHUMO ITOJIE3HBIX KOHEYHBIX MPOYKTOB HEOO-
XOIUMO BBIIEISITh OTXOABL, T.€. KOHEUHBIC MPOIYKTHI,
OKa3bIBAIOLIME HETaTHBHOE BIHSHHE HA BHELIHIOK

cpeny.

Jlns pereHns 3a1a4u CTPAaTETHIeCKOro IIIaHUPO-
BaHMS Pa3BUTHEM OPTaHU3ALMH HA OCHOBE CHCTEMHOTO
MOJIX0Z]da HCIIOJIB3YETCsl MOIU(DHUIIMPOBAHHBIA CHM-
TUIEKC-METOI.
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ABTOMATH3AIIMSA Y YUET HA CKJIAJIE TOTOBOM MMPOIYKIIUH
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AUTOMATION AND ACCOUNTING IN THE WAREHOUSE OF FINISHED PRODUCTS

Annomauus.

B ycnosusix cospemennozo peiika 6b1cOKOU KOHKYPEHYUU CKOPOCHb 00pabOmMKU 1 OMAPASKU 3aKA3A KIUEHIY
ABIAEMCA OOHUM U3 KIH0YEBbIX (hakmopos 3¢hexmusrnocmu 110001 npou3800CmeeHHO KOMNanuu. Aensace eaic-
Heuwum 36€HOM, C6A3bl6AIOUUM np0u360()cm60 u C6blm, CKIIA0 20MO80o1L npodym;uu 6blNoJIHAEM oduy U3z eastc-
Hetiwux QyHKYuil 80 8cell NPou3800CMBEeHHOU Yyenouke npeonpusmus. Aemomamuszayus ckiada 20moeoi npooyK-
yuu noszeoJisiem yCKopums npoyecc 6blnOJTHEHUs onepauuﬁ U CHU3Uumbv mpy003ampambl oaoice Ha HeboNbUOM npo-
u360()cmee, a Ha macumadHom npednpuﬂmuu C COMHAMU MOBAPHbBLX no3uz4m? asmomamusayusl npoyeccos oHa
CMAHOBUMCA NPOCMO HE0OX00UMOU.

Abstract.

In today's highly competitive market, the speed of processing and sending an order to the customer is one of
the key factors of the efficiency of any production company. As the most important link between production and
sales, the finished product warehouse performs one of the most important functions in the entire production chain
of the enterprise. Automation of the finished product warehouse allows you to speed up the process of performing
operations and reduce labor costs even in a small production, and in a largescale enterprise with hundreds of

product lines, automation of processes becomes simply necessary.

Knroueeste cnosa: agmomamuzayusi CKiaoa, CKiao 20mosoti npooyKyuu,; npou3eo0cmeenHoe npeonpusmue.
Keywords: warehouse automation; finished product warehouse; production enterprise.

HesaBrcuMo OT TOro, KaKKe TOBaphl MPOU3BOAUT
NpeANpUsITHE, Ul YCIENTHOH ero padoThl HY>KHO Ipa-
MOTHO OpraHH30BaTh €ro CKJIAJCKOE IPOCTPAHCTBO.
ToBapsl 0 OTIPaBKK Ha peayu3aluio HY)XHO Te-TO
XpaHUTb, IPU 3TOM HeO6XOZ[I/IM MOCTOSIHHBIA YUET ux
JuHAMUKH [1].

O06opynoBatTh CKJIajl TOTOBOM MTPOIYKIIUH aBTOMA-
TU3UPOBAHHBIMU CHCTEMaMH YIPABICHUS U y4eTa —
Ba)KHEWIIIas 3a/1a4a, KOTOPYIO CTPEMSITCSI PELIUTh PY-
KOBOJIUTEH JII000Tr0 MPOM3BOACTBEHHOTO MPEINpPHsi-
THSI C LEJIBIO YCKOPHUTH U YIIPOCTHUTb MEPEABHKEHHUE TO-
BapoB Iepe]] OTIpaBKoi mokymatenro. Kak mpaswuio,
Ha JII0JIel, KOTopble paboTar0T Ha CKIIaJle, BO3JIaraeTcst
0ompIIOe KOMWYECTBO (YHKIIMH: OpPraHU30BaTh J0-
CTaBKY TOTOBO# MPOAYKIMH; PAlMOHAILHO HCIIOJb30-
BaTh CKJIAJICKHUE IJIOIIA/N; TOCTOSHHO CJIEAUTD 32 00b-
€MOM XpaHsulelcs NPOAYKLMH; ONTUMU3ZAPOBATH U
YCKOPUTB IOIPYy304HbIe pa0OThI; yYUTHIBATH OOBEM OT-
rpy»aeMoi MPOAYKIIMU, BECTH €XKEHEBHBIC 3aIUCH.
HecMoTpst Ha CIIOXKHOCTH 3314, IPU MAJIEHBKOM IPO-
M3BOJICTBE OCYIIECTBIISATH TAKOW KOHTPOJIb BIIOJIHE pe-
IBHO (XOTS CIIO)KHOCTH BO3HHUKAIOT W 37€Ch, KOTJa,
HaIpUMep, COTPYAHUK CKIIaJa YXOIUT, ¥ BCS BHICTPO-
€HHasl TOJaMH CHCTEMa «PY4YHOTO» ydeTa PYIIUTCS).
Ho ¢ pazButuem npeanpusTus U yBeIMUEHUEM TOBAPO-
000poTa 3ajadya MO YHPABICHUIO CKIIAJOM TOTOBOM
MMPOAYKIIMU MHOT'OKPATHO YCJIOKHACTCA ITPOCTO BBUIAY
TOTO, YTO YEJIOBEKY HEBO3MOXKHO YCIEIUTh 332 BCEMHU
MpoLIECCaMK U OTPOMHBIM aCCOPTUMEHTOM TOBApOB.

OrpaHHYeHUsT «PYYHOTO» IMPOLECCa YIPABICHUS
CKJIaJIOM TOTOBOW MPOIYKIIHMH BBIPAKAIOTCS B CICHAYIO-
mmx akropax: 3aka3pl 00pabaTHIBAIOTCS MEUICHHO; C
YXOJIOM IIEpCOHaa TpeOyeTCsl MHOTO BPEMEHH, YTOOBI
BOCCTAaHOBHUTH BCE TAHHBIC U HAAUTH IPOIIECC YUETa;

YeJI0BeUECKHH (HPaKTOP — JFOU MOTYT OIIHOATHCS, 0CO-
OEHHO B YCIIOBUSIX BBICOKOM 3arpy’>K€HHOCTH, a TaK¥Ke
pasMeniaTh MpoAyKIHIO TAKMM 00pa3oM, Kak yao0HO
UMEHHO MM; W3AEP)KKH TMOBBIILIAIOTCS, & KOHKYPEHTO-
CIIOCOOHOCTH CHMXaeTcs [2].

ABToMaru3arsi paboThI CKJIa1a FOTOBOM MPOIYyK-
MM TIO3BOJISIET CYIIECTBEHHO MOBBICUTH 3()(EKTHB-
HOCTh HE TOJBKO B PaMKax TeX IPOLECCOB, KOTOPbIE
MIPOHUCXOJAT Ha CaMOM CKJaJe, HO TaKXe M Ha BCEM
TIPEATIPUSTHH.

MenenHast 00paboTKa 3aKa30B ycTpaHseTcs Oa-
rojaps TOMY, 4TO IIporpaMMHOE oOecrieueHne 103Bo-
JISIET HE TOJIBKO YYECTh BCE TOBAPHBIE MO3ULIUH (KOJIH-
YECTBO KOTOPBIX MOXKET JIOXO/AUTH JI0 AECSTKOB THICSY,
a TOBapbl OTIIMYATHCS MEXKIY COOOH 1O IBETY, IITPUX-
KOJly WJIM HE3HAYMTENIbHOM JIeTal), HO TaKXKe U CO-
CTaBJIATh 3afaHusl sl COTpyIHUKOB. COCTaBICHHBIH
CIIMCOK 33/1a4 aBTOMATHYECKH OTIPABIISIETCS KaXKIOMY
CIIEIHAIINCTY CKJIAJa, ¥ TOT BBIOJIHSET €ro B YCTaHOB-
JICHHBIE CPOKU. B «pydHOM» peXuMe ynpaBIieHUs CH-
CTEMaTHU3UPOBATH BECh ACCOPTHMEHT, a TAKXKE OTIIPaB-
JSTh KaXXIOMY COTPYJIHHKY HOBBIE 3aJauM KpaifHe
CJIOXKHO.

Korna 3a yueToMm roToBO# NpOAYKIIMU HA CKJIAJe
CIIEJIAT JIFO/IM, 3TO CTaBUT MEPE]] MPENPHUITHEM OIpe-
JIeTICHHbIe OrpaHu4eHusl. Eciu COTpYIHMKH, J0JTO
npopaboTaBIiliie B KOMITAHHHM M 3HAIOIIHE KOPOTKHE
MyTH K HY)XHBIM TOBapam, pa30OHparouIirecst B pazme-
LIEHHH ¥ MOMHSIIIME, HA KaKOH IMOJIKE CTOUT TOT WIIN
WHOI TOBap, BHE3AITHO YBOJIBLHSIOTCS MM 3200JIE€BAIOT,
Xa0C HauMHAeTCsl He TOJILKO Ha CKJaJe, HO M Ha BCEM
TIPEATIPUSTHH.
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Hapymaercst rpaduk norpysku u J10CTaBKH TOBa-
POB KIIMEHTaM, CPBIBAIOTCSI CPOKH, PAacTeT HEAOBOJb-
CTBO 3aKa34uKkoB. [Ipy aBTOMaTH3MPOBAaHHOM yIIpaBIIe-
HHH CKJIaJJOM BCE IaHHBIC XPaHATCS B IpOorpaMMax. 3a-
paHee W3BECTHO, B KaKOM IPOXOJE HAXOIUTCS
HeoOxonumas Benb. KakjoMy HOBOMY UYEJIOBEKY TO-
CTaTOYHO pazodparbes B QYHKIOHANIE TEPMUHAIIOB, U
OH CMOXeT paboTaTh HapaBHe ¢ 0oJee ONMBITHBIMHU CO-
TPYIXHHUKAMHU.

B KkoHTeKcTe yenoBeueckoro hakTopa OTCyTCTBUE
CHCTEMBI YNpaBJEHUs BEAET K TOMY, YTO Bce OynmeT
PAacIoIOKEeHO TaK, KaK yJ0OHO OJHOMY KOHKPETHOMY
paboTHHKy. Hanpumep, psiioM MOTYT HAXOAWUTHCS TO-
Bapbl OZJHOTO HANMEHOBAHMS, HO Pa3HOTO IIBeTa U 00b-
€Ma, WIN MOXET OKa3aThCsl, YTO MPOIYKIUS CTOUT II0
Ha3BaHWIM, BKycaM WM TPOM3BOAWUTEISIM, @ MOXKET
Bce BMecTe. HaliTu Hy>XHBIIl TOBap Ha TakOM CKJIaJe
OyzmeT HempoCTO AaXe TEM COTPYAHHKAM, KOTOPBIE 10
POAY CBOEH IESITEIbHOCTH CBSI3aHBI CO CKIIaaoM. Takoe
TIOJIO’KEHHE JIEJT MOXKET MPUBECTH K TOMY, YTO MOKYyTIa-
Teno OyAeT OTTpyKeHa He Ta MPOTyKIHs, KOTOPYIO OH
omnaTui. BenencTBue 3TOro MOryT BO3HHKHYTH BO3-
BpaThl OT KIMEHTOB, a AaJblIe — JOMOJHHUTEIbHbIC 3a-
TpaThl HA HOBYIO I0CTaBKy. Bcero aTtoro moxxHo u3be-
JKaTh, €CII aBTOMaTU3UPOBATh paboTy ckiana [3].

[NoBbIIeHNE M3AEPKEK MPU «PYIHOM) yIpaBiIe-
HHUH CKJIAZIOM OCOOCHHO aKTYyaJIbHO JUIA TEX TOBApOB,
KOTOpBIC HMEIOT OIPaHUUEHHBIA CPOK TOTHOCTH.

B 30He prcka oka3pIBaeTCs BCSI HPOIYKIIHSL, KOTO-
past MOXET HCIIOPTUTHCS M3-3a HETIPABMIIBHOTO XpaHe-
Hus. IIpakTuka MHOTHX IIPOU3BOJACTBEHHBIX NPEATIPU-
SITUM IMOKa3bIBaACT, YTO B XOAC MHBCHTApU3alluU BbIAB-
JIAIOTCA AOCCATKH M JaXXC€ COTHHU HaHMeHOBaHHﬁ, y
KOTOPBIX MCTEK CPOK T'OJHOCTH IPOCTO MOTOMY, YTO
IIpoO HUX 3a0bUTH WJIM ITIOCTABUJIM HE B TOM MECTE.

ABTOMAaTH3MPOBAHHBIA CKJIAJ IPAKTHUECKH He
3HAET TAaKOW MpOOJIEMBI — Yy IIOMEIIEHHBIX B XpaHH-
JIMIIIE TOBApOB /1aTa IPOM3BOJICTBA OyAeT BOMTA B IPO-
rpamMMy, OHa 3apaHee 00BSIBUT O TOM, YTO HEOOXOANMO
MOTOPOTIUTHCSA C peann3aryei.

IToMuMo TOTO, UTO Ha CKJIa I TOTOBOM MPOLYKINT
MOYKHO BECTH y4eT BCErO XPaHs;ILEerocs, aBToMaTH3a-
LM TMpoliecca MO3BOJISIET BBINOJHATh U JApyrue Aeil-
CTBUA: - IPUHUMATH 'OTOBYIO MPOAYKIUIO OT IMOCTaB-
IIMKOB;

- DKOHOMMTH CKJIQJICKYIO IUTOIIAAb 33 CUET Tpa-
MOTHOI OpraHu3aluu NPOCTPAHCTBA;

- KOMIUIEKTOBATh 3aKas3bl;

- OCYIIECTBJIATH BO3BpAT OT KIMEHTOB C yKa3a-
HHEM NPUYHH (M3JIMIIKH KOJIMYECTBa, HECOOTBETCTBUE
Ka4yecTBY, OIIMOKa B MOJIEJIH WM IIBETE TOBApa); - BE-
CTH KaTaJlor ¢ HEOOXOJUMBIMU TEXHHYECKUMH Xapak-
TEePUCTHUKAMHU K101 TOBapHOH mo3umuu [3].

CuctemMa aBTOMATH3aIlMM CKJIAJCKOTO ydeTa Ha
NPEATPUATHH TIO3BOJISIET

YIYYIOUTH BBIIIOJTHCHUEC TIPAKTUYCCKU JIF000T0
Ou3Hec-mporecca:

- 3arpy3Ka Ha MaJuleT;

- YIaKOBKa/paclakoBKa;

- TIpOBEpKa CPOKOB I'OJHOCTH M KauyecTBa TO-

- B3BCIIMBAHUC,
- ABUIKCHUE MCIKAY 30HAMMU.

JlaHHBIE TNpEeMMYyIIECTBa aBTOMAaTH3MPOBAHHOTO
YIPaBICHUSI CKJIAZOM MOXXHO DPacCMOTPETh Ha TpH-
Mepe. Boxurens norpysdnka noxydaer 3ailaHHE CHATh
KOHKPETHOE KOJMUYECTBO TOBAPA YKa3aHHON MOJAENH U
JOCTaBUTh MX K y4acTKy MOTpy3KH. B mporpamme yka-
3aHBI BCE HEOOXOIMMBIE JAHHBIC: HOMED STUEHKH, SPYC,
cTemax " psa. BoauTens, crnemys 4eTKUM yKa3aHUSIM
MIPOrpaMMBbI, JIOCTaBJISICT HY)XKHBIE TOBAapbl K yKa3aH-
HOMY MECTY, IIOCJIE Yero B TOW e MporpaMMme Moj-
TBEP>KIAET BHINOJHEHUE CBOETO JCHCTBUSI.

YakoBIIHK, HAXOAACH Ha CBOEM paboveM MecTe,
BUJIUT YBEJOMIICHHE O

HEOOXOIMMOCTH COOpaTh 3aKa3 W HAYMHACT BBI-
MOJIHATBH CBOM Yy4acTOK

paboTEIL.

Be3 mporpammuOTOo O6ecreueHus moTpedboBacs
ObI TOMONHUTENBHBIN COTPYAHUK, 3aJada KOTOPOro —
TIOWTH ¥ JaTh YKa3aHMS O TOM, YTO YHMAKOBIINK MOXET
HauMHATH CBOIO padory. B aTom ciyuae sta mpocras
paboTa 3aHsu1a ObI rOpa3ao 0OJIbIle BPEMCHH.

[Tpu 3TOM MporpaMmHoe obecreueHne Mo3BOIISIET
HE IPOCTO J]aBaTh yKa3aHUsl, HO 1 KOHTPOJIUPOBATh €ro
BBITIOJTHEHHUE, @ TAKIKE OTMCUATh, CKOJIBKO BPEMCHU I10-
TpaTHJ KaXIbld COTPYJHHMK Ha 3TO neiictBue. OTO
Ba)KHO UL ONTHMH3aIMH pabodero mpouecca, CoKpa-
LIEHUS TPOCTOEB 1, B KOHEYHOM CUeTEe, CHW)KCHHSA H3-
neprkek. CTapmiii CMEHBI Ha yCTaHOBIICHHOM JIJISl HETO
MOHHUTOpE HaOJIOAcT 3a BCEMH, KTO paboTaeT Ha Tep-
PHUTOpHH, IIPU HEOOXOANMOCTH TPOBEPSET, KTO U YEM
3aHHMAaeTCsl.

ABTOMAaTH3aIUs CKJIaJa TOTOBOM MPOAYKIIUHU T103-
BOJISIET TAaK)KE PELIUThH CIEIYyIONIMe MPOoOIeMbl, KOTO-
pBI€ 4acTO BO3HHMKAIOT Ha JIOOOM MPOM3BOACTBEHHOM
NpEaNpPUATHHN:

- OIMOKHU COTPYIHHUKOB;

- MOIICHHHYECTBO;

- OecropsIOK Ha CTeJIaXkax | MOJIKax;

- OoJplIne M3IEPKKH, CBSI3aHHBIE C HEOPTaHU-
30BaHHOHN pabOTON COTPYAHUKOB CKJIa/1a;

- MEMJICHHBII cOOp 3aKa30B, MPOCTOH;

- CIIMCaHMA TOBAPOB C BBIIIEIINM CPOKOM IOl
HOCTH.

CyHleCTBeHHaH OKOHOMMUS BPEMEHH JOCTUTACTCH
3a CYeT TOT0, 4TO MPH

aBTOMATH3alMK MPOLECCOB OTHANaeT HEOOXO/1u-
MOCTb UJITH K PyKOBOJIMTEITIO

3a KaXXABbIM JIMCTOM HA3HAYCHUA HIIU TPOMEKY-
TOYHBIM PEIICHUEM — BCS

nH(popManus ecTb B IporpaMMe M JOCTYIHA CO-
TpyIHHKaM. Bce HamMeHOBaHUs, KOTOpble HE00XO-
JMMO coOpaTh, OTMEYAIOTCS HA JHCIUIee, OOJbIIe He
oTpedyroTcsi OyMaskHbIe HOCUTEIH.

Eme onHO BaxkHel1Iee MPEUMYILIECTBO aBTOMATH-
3al[MK CKJIaJia TOTOBOM MPOAYKIIMH 3aKIII0YaeTCsl B He-
NIPEPHIBHOW WMHBEHTapU3alM, YTO SIBJSAETCS IPOCTO
He3aMeHMMOW (yHKuuei 1 moboro ckmama. biaro-
Jlapst 5TOMY MOKHO IIPOBOIUTH IEPECUYET NPOIYKIUU
0e3 OCTaHOBKHM OCHOBHOM jesiTenbHOCTH. Tak, B mpo-
rpamMMe TMPOUCXOANT IIOCTOSSHHOE OOHOBJIEHHE OCTaT-
KOB - JIIOOOH COTPYIHMK CKJIa/la, UMEIOLINH B CBOEM
pacIlopsDKeHHH TEPMHMHAll C YCTAHOBJEHHBIM HpO-
IpaMMHBIM O0O€cIieYeHHEeM, MOKET BHOCUTD JIaHHBIE O
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TOM, CKOJNBKO €JUHHMI[ KaKIOro TOBapa MMEeTcs Ha
CKJIaze.

JanHBIe IO OCTaTKaM BCerja akTyajbHBIE, YTO
MO3BOJIIET IUIAHUPOBATh JajlbHEWIIWE [EHCTBUS U
(hopMupOBaTH HOBEIE 3aKa3bl.
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In this paper, a study and comparative analysis of existing methods of immersion of factory-made piles were
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Br16op criocoba norpyxeHus cBaii

Ha BbIOOp cBaemorpyxaromero 000pyaoBaHUS
BIIMSIIOT BEC W JUTMHHA MPUMEHSEMBIX CBail, pa3mepsl,
KOH(UTypalus CBAHHOTO MOJISl U PACHIONIOKEHUE B HEM
CBail, T'COJOTMYECKHE YCIOBHSA CTPOHUTEIBHOM ILIO-
IIaJIKU U 33JJaHHBIA CPOK BBIIIOJTHEHUS paboT.

IIpu BBIOOpPE CBACMOrPYKAOIIMX ArperaToB
(cBaemorpyskarens 1 KOpoBOro 000pya0BaHus) Onpe-

JEJAI0T CIIOCO0 IOrpyKeHUs CBal, THIBI pabodero op-
raHa TOTpyXaTedss U KOIpoBoro obopymosanus. D¢-
(heKTHBHOCTH IPHMMEHEHNUS TOTO MJIM HHOTO TUIIA CBae-
MOTPYXAIOMINX arperatoB HeoOXoAUMO OOOCHOBATH
pacueTaMM IyT€M CPAaBHEHUS TEXHUKO-I)KOHOMMYE-
CKHX IIOKa3aresiel (CTOMMOCTb, TPYAOEMKOCTh H JIp.)
HECKOJIbKUX BapHAHTOB.

OCHOBHBIE CTIOCOOBI TOTPYXKEHHUS CBal U 00JIacTh
HX BO3MOXXHOTO IPUMEHEHHI IPUBEICHBI B Ta0II. 2.
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Tabnuna 2.
Cnoco0bl norpy:;keHus cBaii B pa3inyHble TPYHTHI
CriocoObI MOTPY>KEHUS Bun rpyara
Y napHslii Bce BubI c)KMMaEMBIX TPYHTOB
. CrnaOple BOJJOHACHIIIICHHBIE TIECYaHbIC TPYHTHI U CBSI3HBIE TPYHTHI TeKy4eH U Te-

BubparmonHsIit a . pyH py ¥

Ky4Je-TUIACTHIHOH KOHCUCTEHITHH

CraOsle TpUIEBATHIC TIECYAHBIE TPYHTHI, a TAKXKE CBSA3HBIC TPYHTHI TEKy4eH U Te-
BubpoBnasnBanue .

Kyde-TUIACTHIHON KOHCHUCTEHITHH
BrasnuBanme [ TMHACTBIC ¥ CYTIIMHUCTHIC TPYHTHI TEKyYeH U TeKy4e-TUIaCTHIHOW KOHCHCTCHIINI

Iocne BrIOOpa cmocoba TMOTPYKEHHUS OIpene-
JSIOT THI pabodero opraHa — morpyxkatens. OT BbI-
0opa mocieaHero B 3HAYNTEIHHOW Mepe 3aBHCHUT BO3-
MOXHOCTb TTOTPY)KEHHS CBail Ha 3alaHHYI0 OTMETKY U
obecnieucHne e€ Hecyiei crocobHocTr. [Ipu Hempa-
BHJILHOM BBIOOpE paboyero opraHa BO3MOXKHBI HeJO-
OMBKa CBail MM UX pa3pyLICHUE NPH MOTPYKESHUH B
IUIOTHBIE TPYHTEL.

CoOcTBeHHO 3a0uBKa CBail BBIMOJIHIETCS Mapo-
BO3JLyITHBIMH MOJIOTaMH (OJMHOYHOTO WJIM JBOHHOTO
JIEWCTBHSA) WM IU3€Ib-MOJIOTaMH (IITaHTOBBIMU WIIH
TpyOUYaTHIMH).

JIOCTOMHCTBO AM3ENB-MOJIOTOB II0 CPAaBHEHHUIO C
MapOBO3IyLIHBIMU B TOM, YTO OHHU 00Jiee MOOMIIBHBI 1
HE TPeOYIOT Ui CBOEH pabOThI TPOMO3IAKHX MapOBBIX

KOTJIOB M MOIIHBIX KommpeccopoB. llltanroBere mm-
3€Ib-MOJIOTBl UMEIOT HEIOCTATOK, COCTOSIIUI B TOM,
YTO 3a0MBKa CBail B cialOble TPYHTHI 3aTpy/JHEHA, a B
psizie cirydaeB U HEBO3MOXKHA 0e3 creluabHbBIX IpHE-
MOB, YCJIOXHSOUMX padoty. TpyOuarbie au3enb-Mo-
JIOTHI OoJiee HaAEXKHBI M 00J1a1at0T B 2-3 pa3a Oombuiel
MOTpYKaIoIed CIIOCOOHOCTBIO, YeM ILTAHTOBHIC.
MoOJ0TBI MOHTHPYIOTCS Ha KOIIPax, IMEIOLINX pa-
604yro mIaThopMy C XOJOBOH YaCThIO M BEPTHKAIb-
HBIC HAINpaBISIONINE YCTPOKMCTBA, I/I€ U TTOJBEIINBA-
eTcst MOJIOT. MOJIOTBI OAMHOYHOTO JEUCTBHS, a TAKXKE
IITAHTOBBIE AU3ETb-MOJIOTHI TOJOUPAIOT C YIETOM OT-
HOUIEHUS Beca yaapHOH yacT Q K Becy cBaii (| u BuzIa
IIPOpPE3acMbIX TI'PYHTOB. PekoMeHmyemble YHCIOBBIC
3Ha4YCeHUs OTHOIICHUs Q/q TpUBEACHBI B Ta0II. 3.

Tabnuna 3.
BesnyuuHbI 1151 pa3HBIX BH/I0B TPYHTOB
OTHolIeHUE .
Q/q JlnnHa norpyxaemsIxX CBaii, M XapakTepucTUKa rpyHTOB

[Torpy»eHue B IVIOTHBIE TPYHTHI U ITPOPE3Ka IIOTHBIX MPO-

He menee 1,5 o812 Py py pop P
CJIOEK

He menee 1,25 812 I'pyHTHI cpefHelt MIOTHOCTH

He menee 1,0 Bonee 12 BoioHackineHHbIE U ca0ble TPYHTHI

[Ipu norpy>xeHnu caii B ciaOble TPYHTHI, B KOTO-
PBIX 3aTPyAHEH 3allyCK AU3€J1b-MOJIOTa, MOXKHO IIPH-
MEHSTh MEXaHUYECKUE MOJIOTHI.

Tun MoJoTa BEIOMPAIOT MO SHEPTHHU yIapa.

JlaHHBIE 11 OPHEHTHPOBOYHOTO IPUMEHEHNUS He-
KOTOpPBIX THUIIOB CBaenorpyxareieil ygapHoro naeii-
CTBUS IIPU NOTPYKEHUU CBall B IPYHTHI CPEIHEN III0T-
HOCTH NIPHUBEJICHHI B Ta0I. 4, 5.

Ta6unuma 4.

OobJ1acTH IPUMMEHEHUs CBaiiHbIX MOJIOTOB

Tun cBailHOro MoJIOTa | Bec ypapHoii yacty, T | JlniHa norpyxaemsIx cBail, M
[TapoBo3Ty1IHBIE MOJIOTHI
OAMHOYHOTO AEHCTBHS Bornee 2,5 Bonee 10
OAMHOYHOTO ACHCTBHS 1,25-2 o 8-10
JIBoiiHOTO JEHCTBYS Jo 1,2 6-8
JM3e15-MOJIOThI

IIranrosoro tuma 1,8-2,5 8-10
IIITanrosoro Tuma Jo 1,8 4-8

Tpy6uaroro Tuma bosnee 1,8-2,5 10-15
Tpy6uaroro Tumna Jo 1,25 8-10
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Tabmuma 5.
ObJ1acTH IPUMEHEHHUsI AN3eJIbHBIX H MAPOBO3AYIIHBIX MOJOTOB
Tun monora Mapxka MoJota JliiHa 3a0uBaeMoi cBau, M
C-858, C-995 8-10
Jlu3enpHbIN MOJIOT TPyO4YaToOro TUIa (996, C-859 10-12
C-1047, C-949 9-14
C-1048, C-974 12-16
C-222 4-6
Jn3enbHBINH MOJIOT IITAHTOBOT'O THIIA C-268 6-8
C-330 8-10
MIIBIT-2000 4-8
MIIBII-3000 7-10
[TapoBO3AYIIHEBIH MOJNIOT OXWHOYHOTO TEHCTBHS MIIBII-4000 10-12
MIIBIT-6000 12-16
MIIBIT-8000 16-20

[Ipu BEIOOpE KOMPOBOIT YCTAaHOBKH CIEAYET yUH-
TBIBAaTh, YTO BBICOKYIO MPOU3BOAUTECIFHOCTh M MCHB-
e TPYIOBBIE M MaTepHajbHBIC 3aTpaThl 0Oecredn-
BalOT CBacOOITHBIC arperaThl C TEXHHYSCKUMHE XapaKTe-
PUCTHUKAMH, Hambonee COOTBETCTBYIOIIIMH
KOHCTPYKTUBHBIM PEIICHUSIM CBAaWHBIX (PyHIaMEHTOB
Y T€OJIOTMYECKUM YCIOBUSM TUIOIIAIKH.

Jlyis ycTpo¥icTBa MOJHOCOOPHOTO CBaitHOTO (QyH-
JIaMEHTa KUJIOTO JI0Ma C OJTHOPSAHOU CXeMOH pacro-
JIO’)KEHUS CBail B CBaHOM T0oJie OoJiee 11es1eco00pa3Ho
MIPUMEHSITh KOTPOBBIE YCTAHOBKH, OOECIIEUMBAIOIINE
MOTpYXKEeHHUE CBai ¢ BHICOKOM TOUHOCTHI0. K HUM OTHO-
carcs C-860, CII-50, C-878, CII-49 u ycTaHOBKH MO-
CTOBOTO THIIA.

Jns morpyXeHus cBai, PacIoJIOKCHHBIX B KY-
CTax, HEOOXOAMMO HCIONB30BaTh OOOPYyHOBaHHE Ha
0a3e KpaHOB-DKCKaBaTOPOB, KOTOPBIC TO3BOIIIIOT 3a-
OMBaTh HECKOJBKO CBail ¢ OTHOM aBTOCTOSIHKH.

Ipu BeIOOpE KOMILIEKCA MAIIIUH ¥ 000PYIOBaHHMS,
HEOOXOIUMBIX JIUIS KF3TOTOBJICHUS CBAMHBIX ()yHIAMEH-
TOB, IS KaXJOro oO0beKTa paspabarbiBaeTcsl He-
CKOJIBKO BapUaHTOB CXE€M KOMILJIEKCHOW MeXaHU3aluu
paboT M CPaBHHUBAIOTCS UX TEXHUKO-IKOHOMHUYECKHE
MOKA3aTeIH.

Pa3paboTaHBl KOMIUIEKCHBIE CXEMBI MEXaHH3a-
[IUH, YIUTHIBAIOTCS PacueTHBIE pa3Mephl PACKOIOK, KO-
JMYECTBO M THII CBAH, MOAJICKAIINX YIIPABICHUIO, U
KOHCTPYKIHUS PEIICTKU B CIIEAYIOMICH TIOCIeI0BATEIb-
HOCTH:

* BHEJPUTH MPOIIECCHI, BKIIOYEHHBIE B CHCTEMY
(yHIaMEHTOB CBaii, ¥ ONPEeTUTh 00beM pabOThI st
KaXJI0To IIpoIiecca;

* HAMETUTH BO3MOJKHBIE CXEMbl MEXaHU3alUd U
peanu3anyuy OTAETBHBIX MIPOIECCOB HA OCHOBE OOIIeH
MIPOIOJKUTEIBEHOCTH paboTEHI;

* BEIOpATh BEIYIIHA MEXaHHU3M (CBAIONIOTPYKA0-
IIMA arperar), a TaKKe MaIluHBI 1 000pyJOBaHUE IS
BBITIOJTHEHUSI BCEX JPYTHX MPOIECCOB, BXOASIIUX B CO-
CTaB TEXHOJIOTHYECKOTO KOMILIEKCA CBaHOTO 000pY-
JIOBaHUs (CBaHYIO PE3Ky, YCTAaHOBKY JJIEMEHTOB pe-
metky u T. /1.). B T0 ke Bpems ciexyeT uMeTh B BUAY,
YTO TEXHUYECKHE MapaMeTphl MalluH JOJHKHBI COOT-
BETCTBOBATh CTPYKTypaM DJIEMEHTOB CBAaHHBIX (yHa-
MEHTOB U 00ecneunBaTh BBITIOJHEHHE PabOTHI METO-
oM moToka. OnpenenuTs ClIeTylone TeXHUKO-9KO-
HOMHMYECKHE TI0Ka3aTelld BapUaHTOB KOMIUIEKCHOMN

MEXaHM3aINX TPyJa: TPYAOEMKOCTh, CTOUMOCTH Ha |
M2 TMO/3€MHOI YacTH 3/1aHHs, A TAK)Ke MTPOJIOIDKUTENb-
HOCTH paboThl. CpaBHUTH TEXHUYECKUE M 3KOHOMHYE-
CKHE TIOKa3aTeNIl OIIIMOHOB, IIOCIE Yero creianTe
OKOHYATEJIHBII BEIOOP BapHaHTa KOMIUIEKCHOM MeXa-
HU3aIUH.
3aki0ueHue

B nanno# paboTe 6bUT0 MPOBEICHO UCCIIEA0BaHHE
U CPaBHMUTENBHBIA aHAIM3 CYLIECTBYIOIIUX METOJOB
MOTPY>KEHUs CBail 3aBoJIcKoro M3rotonieHus. Ha cero-
JHSUIHUH IEHb CYIIECTBYET OOJIBIIOE KOJTUYECTBO JIH-
Tepatypbl, MOHOTrpaduii, HCCIIeI0BaTENBLCKUX PadOT
PasHOro poja, KOTOPHIE B IIOJHOM Mepe ONMHCHIBAIOT
TEOPHIO U MPAKTHIECKOE TPHUMEHEHHE KaK YK€ N3BECT-
HBIX, TaK ¥ HOBBIX TEXHOJIOTHH (hyHIaMEHTOCTPOCHHSI.
AHanu3 JaHHBIX HCTOYHHWKOB IIOKa3al, 4TO CyIIe-
CTBYET MHOKECTBO METOJIOB M X KOMOWHAIWH, MpH-
MEHEHHE KOTOPBIX 3aBUCHT OT TPYHTOBBIX YCJIOBHIA,
cocellHeH 3acTpOWKH, TpeOOBaHMH K (yHIAMEHTY,
HA4YMHUASA HEOOXOJMMOW JJisi TIOTPY)KCHHs CBald TeX-
HUKH.

Cpenn Bcex METOJIOB OCHOBHBIMHM SIBIISIFOTCS Ta-
KH€ METO/Ibl KaK 3a0MBKa, BAABIMBAHNE 1 BUOPAIHOH-
HbI Meron mnorpyxeHus cpail. Kpome odeBuaHbIX
IUTIOCOB JIAHHBIX METOJIOB, K KOTOPBIM MOKHO OTHECTH
BBICOKMH ypPOBEHb KOHTpPOJISI KauecTBa CTBOJIA CBaH,
BBICOKAs TPHUIOAHOCTh JUISl WCIOJIB30BAHUS B HHU3-
KOIUIOTHBIX M HECBSI3HBIX I'PYHTAX, BBICOKAsl TOYHOCTh
TIOTPYXKEHUs, CYIIECTBYIOT TaK € W CYIIECTBCHHBIE
HEJIOCTaTKU. B mepByto oyepens K HUM HEOOXOJMMO
OTHECTH IMHAMHYECKHE W IIyMOBBIE BO3AEHUCTBHS,
BO3MOXHBIM BBINOp TpyHTa. [y 00JerdeHus morpy-
JKEHHs CBall JaHHBIMH METOJAMH CTPOUTEIH YacTo
MIPUMEHSIOT UX KOMOWHAIIMH, HAllpUMep, COYETaHHe
BHOPAIIMOHHOTO METO/A C BJIAaBIWBAaHUEM I 3a0WB-
KO, TM00 IPOBOJAT AOTIOJIHUTEILHBIE MEPOIIPUSTHSI.
K HHUM MOXHO OTHECTH YCTPONCTBO JHUAUPYIOMIUX
CKBaXXMH MOJ| CBaW, METOJ MOJMBIBA TPYHTA, METOH
3NEKTPOOCMOCa.

Ho naxe 3Tu MeTonBI HE BCErja MOryT YCTPAaHUTh
Bce MpoOIeMBI IIpY HOTPYKEHUH CBail. B manHOM pa-
060Te MHOO OBUTH pa3paboTaHbl PEKOMEHIAIINH TT0 pa-
HOHAIBHOMY HCIIOJIB30BAHUIO CYIIECTBYIOIINX METO-
JIOB B KOHKPETHBIX TPYHTOBBIX YCIOBHAX. Tak ke ObUTH
pa3paboTaHbl PEKOMEH/IAIMH 10 BEIOOPY TEXHHUKH UIS
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MOTPYKEHUsI CBall M CIIOCOOBI COKpAILEHUS] HEeraTHB-
HOTO BIIMSIHMSI HA OKPYXKAIOLIUNA TPYHT U 3aCTPOMKY.
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MMOCTPOEHUE CUCTEMBI YIIPABJIEHUA TMHAMMKOM KBA/IPOKOIITEPA U
IINTAHUPOBAHMUE ET'O ITOJIETA

Pernebek M.B.,
Uskenbayeva G.A.
L.N. Gumilyov Eurasian National University

CONSTRUCTING A QUADCOPTER DYNAMICS CONTROL SYSTEM AND PLANNING ITS
FLIGHT

Annomauyus.

B cmamve paccmampusaemca mamemamuyeckas Mooenb K6aOpokonmepa, 0as KOmopou oulia nocmpoena
cucmema ynpaegienus ounamuxou ee nonema. Cucmema ynpagieHus nOCMpoeHa 01 6a308blX MpPeKmopul —
8371em-naperue-nocaokd, noaem no 20pU30HMAILHOU NPSAMOI.

Abstract.

This article discusses a mathematical model of a quadrocopter, which was constructed a control system for
its flight dynamics. The control system is constructed for the basic trajectories — takeoff-hover-landing, flight along

a horizontal straight line.

Knwuesnle cnosa: cucmema ynpaejiernus, Keadpomnmep, OUHaAMUKA nojiema, becnunommwlil 1emamenbHulil

annapam, mpaexkmopus nojemad.

Keywords: control system, quadrocopter, flight dynamics, unmanned aerial vehicle, flight trajectory.

B Hacrosmiee Bpemst OypHOe pa3BUTHE MOITYYHIN
MCCIeI0BaHNs OCCIIMIIOTHBIX JICTaTEIbHBIX annapaToB
(BITJIA). Oco0blii HHTEpEC BBI3BIBAIOT MYJIbTHKOIITEP-
HblE pPOOOTHI — YCTPOMCTBA, KOTOpPBIE NPUBOASATCS B
JBIDKEHHE N poTopaMu (0OBIYHO UX KOJUYECTBO — OT |
1o 8). Ciyyait 0THOTO POTOpa — 3TO BEPTOJIET, UETHIPEX
poTtopoB — kBazpokonrep [1, 2].

KBagpoxonrep — 3T0 jeTaTenbHBIN ammapar, 1mo-
CTPOEHHBIN 110 BEPTOJIETHOM CXeMe, UMEIOIIUN YEThIpe
Hecymux BUHTA. BITJIA B Bujie KBaIpOKONITEPA BBHITOJI-
HSIIOT IIUPOKUH KPYT 3aJ]a4 B BOGHHOH! U TpakJaHCKOHI
orpacisix. Ksanpokonrepbl MOryT OBITH HCIIOJIB30-
BaHbI KaK HEJOPOroe 1 3(PEeKTUBHOE CPEJCTBO JUIS I10-
TydeHus GoTo- n BuIeon300pakeHui ¢ BO31yXa, B TOM
yhclIe MpU IUIOXUX IMOTOAHBIX YCIOBHSX. Tak Kak

KBaJIPOKOINTEP — AUCTAHIUOHHO YIPABISAEMBIN JIeTa-
TEeNBHBIA anmapar, OH XOpOIIO HOAXOAMT AJIsl HaOIIo-
JICHUSI 1 KOHTPOJIA 00BEKTOB, TEPPUTOPHI U 30H, JI0-
CTYI K KOTOPBIM 3aTPyIHEH (B CIly4yae €CTECTBEHHBIX
WIA TEXHOTEHHBIX KaTacTpod), WIM B yCIOBUAX, HE-
MIPUTOJHBIX JUIS YEJIOBEeKa, TAKUX KaK ITOBBIIICHHBIN
YPOBEHB PaJHaIlil WM CHIBHOE 3arps3HEHHE BO3IyXa
[3-6].

KBagpokonTepbl COCTOST U3 YETHIPEX BHHTOB I10-
CTOSIHHOTO I1ara, Te KaKAbIil BUHT PUBOIUTCS B JIBU-
JKEHHE COOCTBEHHBIM ABHrarTesieM. J[Ba BUHTA Bpamia-
I0TCS [I0 4acOBOM CTpelike, a JBa — NIpoTuB. MaHeBphI
KBaJIPOKOITEPHI IPOU3BOIAT IOCPEACTBOM H3MEHEHUS
CKOpOCTH BpalleHus BUHToB. Hanpumep:

- IPU YCKOPEHUH BCEX BUHTOB — MOIBEM;
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- TIpY YCKOPEHHUU BUHTOB C OJTHOI CTOPOHBI U 3a-
MEIUTUTH C JPYTrOi — JABIKCHHE B CTOPOHY;

- IIPY YCKOPEHUH BHHTOB, BPAIIAIOIIUXCS I10 Ya-
COBOH CTpeNKe, U 3aMEIIUTh Bpallarolinecs NPOTUB —
HOBOPOT.

HanHast paboTa IOCBSLIEHa HOCTPOCHHIO CH-
CTEMbl YIpPAaBICHUS IMHAMHUKOH MOJIeTa KBaIpOKO-
nTepa ¥ n3y4eHue 0a30BbIX TPACKTOPHH.

B kadecTBe MOzeNM KBaAPOKONTEPA PACCMOTPUM
IJIOCKOE TeJI0, COocTosIIee U3 Kopiyca U 4 mponene-
poB (pucysok 1). Kopnycom Oyznem cuntath 2 onnHa-
KOBBIX CTEpXHs UIHHBI 2|, KOTOpBIE MepeceKkarTes B

7.4

TOYKe A 1oJI IPsSIMBIM yriioM. Macca KaK10ro CTep KHS
pasua mO0 /2.

[Tycts mpomemiepsl — 3TO IHMCKH, KOTOpPBIE 3a-
KpeTUieHBI Ha KOHIax cTepkHel B Toukax Ci, Cz, C3 1
Cs. Pagmyc muckoB paBHO I, a Macca pasao Mi. LlenTp
Macc pobora M =m0 + 4mi Haxomurcst B Touke A.

ITycts {Oxyz} — mpaBass WHEpIHATBHAS CHCTEMA
koopauHat, nmpudyeM Oz HampaBieHHa BEPTHUKAIBHO
BBepx. [loyoXkeHue IeHTpa Macc Tesia ONpenessieTcs
BEKTOPOM ¢=(X, ), z).

Pucynox 1 — Konyenmyanvuas mooens keaopoxonmepa

ITycts {Aele2e3} — mpaBasi cucteMa KOOpPAWHAT,
JKECTKO CBsi3aHHas ¢ poooToM. Beibupaem ock Oel no
HampaBJieHUIo "pyKu" KBaJpoKOMNTEpa, KOTOpas COOT-
BeTcTByeT Touke C1, ock Oe2 — nepnenaukyisipao Oel
B IUIOCKOCTH po0oTA.

B cBsI3M ¢ rpPOMO3JKOCTBIO BBIYHCIICHUIH, 3/1€Ch
HPHUBOJSATCS TOJBKO PE3yJIbTAaThl YUCICHHBIX IKCIIEPH-
MEHTOB, KOTOpas OblIa OCYIIECTBICHA C ITOMOIIBIO
mporpammbl  MATLAB R2013a meromom Pymnre-
KyTTbl. BbUI paccMOTpeH KBaJIpOKONTEp C Mapamer-
pamu: M =1 xkr, mi=0,1 kr, | =0,4m,p=4,r=0,05
M, ¢ =0,01 M, p = 1,3 xr/m3, Vi=2 m/c, cd = 50.

Bt paccMoTpeHbl 6a30BbIe TPAEKTOPUU — BEp-
TUKAJIbHBINA B3JIET, IAPEHUE U Nocaaka. B atom ciryuae
YIIJIOBBIE CKOPOCTH BCEX YETHIPEX BUHTOB COBIANAIOT U

S0t

] 5 I

15

paBHBl ®. BriGepem ympaBiieHHE TakuM 00pa3zoMm,
yrobel Z(t) u o(t) ObUIM TTAAKUMH HENPEPHIBHBIMU
¢byskuamu. [ ux peanuzanyu pasnesiuM yrpasiie-
HUe Ha 3 3Tamna:

1) mpu 0 <t <5 o(t) MEHsIETCS 10 KBAAPATHIHOMY
3aKOHY, IPONUCXOJUT HAOOP BBICOTHI;

2) mpu 5 <t <10 o = gm/4k, = 37,73 pan/c, nape-
Hue Ha BbicoTe h = 50 M;

3) mpu 10 <t <15 o(t) MensieTcst Mo aHanOrUy-
HOMY KBaJIpaTHYHOMY 3aKOHY, IPOUCXOIUT MOCAIKA.

Taxoxke oTMeTnM, uTo Ha uHTepBase 0 <t <5 ko-
opauHara Z(t) sBisieTcst GQyHKIMEH 4eTBEPTOM CTEIICHN
ot t (pHCYHOK 2).

CooTBeTcTBYOIIME rpa KN MPUBEIEHBI HIKE Ha
pUCyHKe 2.

[y

dz/dt

0 5 15

t 10

Pucynox 2
TI'papuk 3aeucumocmu vicomul u aOCONOMHOU CKOPOCMU OM BPEMEHU NPU 8371eme — NapeHUul — NOCAoKe
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PaccMoTpuM mosiet no ropu3OHTaIBHOM MPSIMOH,
KOTOpasi TAKXKE SIBIISICTCS OBIDKCHHEM BJOIb MPSMOI
x=0, z=0. IIpeamnonoxum, aro ¢ = 0. Torma u3 ypaBHe-
HUH ABIKCHHUSA cienyeT, uto y = 0. B pe3ynpTare 65110
MOTy4EeHO, YTO BAPHAHTOM OCYIIECTBIICHHS MOJIETA T10
TOPU30HTAIBHOM MPSIMOM SIBISETCS IBUKEHUE KBaAPO-
konrtepa B mwiockoctd Ozy mpu HEKOTOPOM (PHUKCHPO-
BaHHOM yrje KpeHa 6p. B aTom ciyuae HeoOXoquMMO
BBIOMpaTh (YHKUUIO yOpaBieHWss B Buae Ui =
Mg/(4kicos8p). Tlpu 3TOM mMmoNydaeM paBHOYCKOPEH-
HBII1 [OJIET 10 MPSIMOM ¢ YCKOpEHUEM paBHBIM —{tg6o.

A Takke MOXHO OTMETUTb, 4YTO YIIPABICHUE
MOJKHO 1T000paTh TakKuM 00pa3oM, 9TOOBI KBaJAPOKO-
ITEp OCYLIECTBIISUT ABHKEHHUE O MPSIMOM C OCTAHOB-
Koil B 3amaHHO# Touke. s 3TOrO0 HEOOXOIUMO pe-
MINTH OOPaTHYIO 3aa4y JUHAMHKHU, KOTOPasi CBOJHUTCS
K PEIICHUI0 OJHOTO TU(PQPEepeHINATEHOTO YpaBHEHHS
nepBoro mopsiaka [7].
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COJIHEYHBIE ®OTOSJEKTPUYECKUE CTAHIIMM KAK OCHOBHOM UICTOYHUK SHEPT MU
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SOLAR PHOTO-ELECTRIC STATIONS AS A BASIC ENERGY SOURCE

AHnnomauus.

B nacmoswee spems ona obecneuenus decnepebolinozo 1eKmpocHadIiceHus Hauboaee aKkmyaibHbIM 1675~

emcsi UCNONb308AHUE UCMOYHUKOB 60300H06IAEeMOT OHepecemuKu, Ot)HaKO, ux npumenerue ons 9/zeKmp00Ha6:)fce—
HUSL CeNIbCKOXO03UCTBEHHbIX nompe6umeﬂeﬁ 02paHu4ero pﬂl)OM IKOJ02UYECKUX U IKOHOMUYECKUX I’lp()@]l@M C6:1-
3AHHBIX 68 NepeyIo ouepedb ¢ UCHONb30BAHUEM AKKYMYIAMOpos. B cmamve npeonazaemcs 00uH u3 8apuanmos
peuterusi 0603HaueHHbIX NPodIeM

Abstract.

Nowadays, for maintenance of uninterrupted electro supply we found the most actual using sources of re-
newed power; however, their application for electro supply of agricultural consumers is limited to a line of eco-
logical and economic problems of the accumulators connected first of all with use. In the article we present one
of the variants of the decision of the designated problems

Knroueewie cnosa: d)omoaﬂekmpuqecmw cmanyus, aKkKymyasamopbsl, 9K0OJ02usd, Cnmoumocnis.
Keywords: photo-electric station, accumulators, ecology, cost

CHA0KEHUS B CBA3U C aKTUBHEIM BHCAPCHUEM B CCJIb-
CKOXO3SIHCTBEHHOE MMpOMU3BOACTBO ABTOMATHYCCKUX

B HacCToOAIIEC BPpEMA 3HAYUTEIILHO BO3POCia AKTYy-
aJIbHOCTh 3aJJa4u obecrneueHus HaJACKHOI'0 3JIEKTPO-
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CHCTEM YIIPaBJICHUS MEXaHH3HMPOBAHHBIMHU IIpOLEC-
caMU ¥ NMPOU3BOJICTBEHHBIMY KOMITIeKkcamMu [1].

B HacTosimee BpeMst 3HAUUTEITLHO BO3POCIIA AKTY-
JIBHOCTB 3a/1a4M 00ECTIeYEHUs HaJIS)KHOTO 3JIEKTPOC-
HaO)XXEHHS B CBA3M C AaKTHBHBIM BHEIPEHHEM B
CEIIbCKOXO3SICTBEHHOE IPOW3BOJCTBO aBTOMAaTHYE-
CKUX CHCTEM YIPaBICHHS MEXaHW3UPOBAHHBIMH IIPO-
[[eCCaMy 1 POM3BOICTBCHHBIMU KOMILTeKcamu [1].

Kak u3BecTHO, CHCTEMBI 3JEKTPOCHAOXKEHUS
CeNTbCKOXO3SICTBEHHBIX HOTpeOuTeneld MMEIT 00JIb-
HIYIO MPOTSYKEHHOCTD JIMHUH 3JIeKTpoIepeaay 1o cpa-
BHEHUIO C TIPOMBIIIJICHHBIMH CUCTEMaMH JIEKTPOCHA-
oxenms. [Ipu atom B AIIK oTcyTcTBYIOT TOTpeOUTENH
HanpspkeHueM 6 kKB n nmpumenstorcs Hanpspxerns 0,4,
10 m 35 xB.

OMNBIT PKCIUTyaTaIllii CHCTEM AJIEKTPOCHA0KEHUS
TOKa3aJl, 9TO pagualibHbIe CXeMBI Ooee 3 PEeKTHBHEI
B TOM CIIyYae €CIM HUCTOYHUK JJICKTPOIHEPTHU HAaXO-
JIUTCSI B LICHTPE OTHOCHUTENILHO moTpedureneii. Korna
BCC HOTpe6I/ITeﬂI/I HaXoJATCs Ha OI[HOﬁ JIMHUHU OTHOCH-
TENIbHO MCTOYHMKA, TO — 3(P(PEKTUBHBIMU SIBISIOTCS
MarucTpaibHbIe.

OT0T PakT HEOOXOAUMO YUUTHIBATH ITPH IPOCKTH-
POBaHHMHU CHCTEM DJIIEKTPOCHAOKEHHUSI C HCIOJIB30Ba-
Huem BUD.

ABapuiiHbIe PEKHMBI PabOTHI, CBSI3aHHBIC C BHE-
3aITHBIMA NIEPEPBHIBAMHU B JICKTPOCHA0KEHHH, @ TAKXKE
OTKJIOHEHHE TIOKa3aTeNeil KauecTBa 3JIEKTPOIHEPTUH

TIPUBOIST K 3HAUUTEIILHBIM YIEpOaM B CETbCKOXO035IH-
CTBEHHOM IPOU3BOJCTBE, B TOM 4YHCIIE OOJIC3HU U THU-
0enb KHUBOTHBIX, K HAPYIICHUIO CIOXKHBIX TEXHOJIOTHU-
YECKUX IPOLECCOB U K MACCOBOM IIOPYE CENBbCKOX035H-
CTBEHHOM mpoayKu [2].

ExeroqHO 3HAYMTENBHO YBEIMYHMBACTCS MO-
IIHOCTh TEXHOJIOTHYECKOTO  3JIEKTPOOOOPYHAOBAHUS
CEIIbCKOXO03SICTBEHHOT'O IIPOM3BO/ICTBA, YTO IIPHUBOAUT
KOONMBIIUM yIiepOaM NpH aBapHHHBIX ¥ HEHOPMAJb-
HBIX peXHMax paboThl CHCTEM 3JIeKTpocHaOxeHus. B
YaCTHOCTH, 3TO MPOSBISAETCS IPH AIIEKTPOCHAOKEHUN
KPYIHBIX KOMIIJIEKCOB 110 MPOU3BOJACTBY MoJoka (400
roioB KPC u Gonee);ni0 BBIpAIIMBAHAIO U OTKOPMY
KPC (5 Teic. ro1. u Oonee) u cBuHell (12 THIC.TOML
u Oomnee); nrurieadpuKk MO MPOU3BOACTBY SUI U Msi-
cHoro HanpasieHus (6onee 100 Toic. n 6oee 1 MuH co-
otBeTcTBEHHO) [2] [44].

B Tabmume 1 mpuBeneHHl pa3Mmepsl ymepOoB B
KPYIHBIX IIPOU3BOJICTBEHHBIX CEIBCKOX035HCTBEHHBIX
KOMILJIEKCaX OT MepPePhIBOB B dJIEKTpocHabkeHuu Ha 1
qac.

CraTUCTHYECKUI aHalu3 ymiepOoB HpH CHUXKE-
HUM KAaueCTBa HAINPSHKCHUS MOKa3all, YTO B KOMIUICK-
cax I10 TIPOU3BOJICTBY MOJIOKA B TEYEHHUE | 4 IPU OTK-
JIOHEHUAX HanpspkeHus Ha (17,5 % oT HOMHMHAJIbHOTO
3HadYeHus pasmep ymep6ba mpesbimaer 100 000 pyo,
mpu otkioHeHMsx 110 % — 150 000 py6.

Tab6muma 1

Pasmeps! yuiep0a BejieACTBUM NIePEePbIBOB B 3J1eKTPOCHA0KeHMH HA 1 B KPYIIHBIX POU3BOACTBEHHBIX
CeJIbCKOXO035iCTBEHHBIX KOMILIEKCaX.

Komruiekcsl no mpou3BoacTBY Mostoka (ot 400 roJ.) > 10 000 py6.
KoMIIeKCHI 110 BRIpAaIMBaHUIO KpymHOTO poratoro ckorta (ot 5000 roi.) > 35 000 py®.
CBHHOBOUYECKHE KOMIDIEKCHI (0T 12 THIC. T0I1.) > 140 000 py6.
[tredabpuku MsicHoro HampasieHus (0T 1 MutH. rod.) > 330 000 py6.
[tiedadbpuku mo nmpousBoacTBy vl (ot 100 THIC. TOII.) > 700 000 py6.

C 3KOHOMHMYECKOW TOUKH 3PEHUS BAXKHBIM SIBIIsIC-
TCsI BOIPOC IIEpeIaun JICKTPOIHEPTHH OT HCTOUHHKA K
notpeduTessiM, [IockoIbKy caMu JIMHUM 3JIEeKTpoTepe-
Jaud, TpaHc(OpMaTopsl M paclpele’uTeNbHbIe YCT-
PONCTBA MMEIOT BBICOKYIO CTOMMOCTBH M, KPOME TOTO,
nepeaada U mpeodpa3oBaHHUE DIIEKTPOIHEPTHH COMPO-
BOXK/aeTcsi notepsiMu. Tak, mo nHpoOpManuu, npuse-
JNEHHOM B [2], KAaNUTATOBIOXKEHHS B 1 KM BO3AYITHON
muauK 35 kB cBeime 160 Teic. pyo. CTOMMOCTh TpaHC-
(dopmaropusix moacranimii 35/0,38 kB MOMIHOCTBIO
1000 xBA mpessrmaer 800 Tvic. pyo., 110/35 kB mo-
mHOCTEI0 6300 KBA — Gonee 2,6 MITHPYO., 8 CTOUMOCTh
pacnpenenuTenabHbIX yeTpoiicTs Ha 35 u 110 kB Goiee
1,5 mutH. py06. C yu€ToM MHQISAIMN MOKHO TPEJIIOII0-
JKHUTh, YTO KaIMTAJIOBJIOKEHHSB IIEPEUHCIICHHOE paHee
000py0BaHUE BBIPOCIO B HECKOJIBKO Pa3.

Takum o6pa3oM, ymepOsl B CEITCKOX03IUCTBEH-
HOM TIPOM3BOJICTBE B OCHOBHOM 3aBHCSAT OT BHJIA TIPeI-
npusaTus 1 00séMa oOpabareiBaeMoil mpoxykiuu. Ha

pucynke | MOKa3aHbl 3aBUCUMOCTH MOTpeOsieMoi
JNEKTpUYecKoil MomHoCTH (KBT) OT mMpou3BOJCTBEH-
HOM MOITHOCTH (KoJIrdyecTBa royos) [3].

V3meHeHne MUKpoOKIMMara Ha mruiedadpukax
13-3a IEPEPHIBOB B AIEKTPOCHAGKESHHH MOXKET MPHBE-
CTH K THOCITH NTHIIBI OT YAYIIBS yKE uepe3 HECKOIBKO
gacoB. Kpome TOro, yxyjlIeHHE KadecTBa JIIEKT-
posHepruu (TOBBIIIEHHE OTKIOHEHHS HAIMPSIKEHUS,
YaCTOTBI, HECHMMETPUYHBIC PEXUMBI) TAKKE MPHUBO-
JIMT K HapyIICHHI0 HOPMAIBHOW pabOTHI CEMbCKOXO-
3SICTBEHHBIX OTPEOUTEICH.

B nocneHee BpeMsi BOSHUKAIOT MPOOIEMBI C IKO-
JIOTUYEeCKO OOCTAHOBKOM, a TaKKe €KEroJHbIM yBe-
JMYCHHEM  CTOMMOCTH  3JICKTPOIHEPIUH,  BBIpa-
OaTblBacMOW TPaJULUHOHHBIMA HCTOYHHKAMH, H3-32
OTPaHMYEHHOCTH PECYPCOB OPTaHUYECKOTO TOTIIHBA.
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Pucynox 1
3asucumocmu nompedasiemol npou3800CmMEEHHOU MOWHOCIU 0T 00bEMA NPOUIEOOCMEA C.-X. NPOOYKYUU

B Hactosmee BpeMsl OCTpO BO3HHKIJIA HEOOXOH-
MOCTb pa3paboTKH BEICOKOI(P()EKTHBHBIX aBTOHOMHBIX
WMCTOYHUKOB DJIEKTPOIHEPTHUHU I CEIbCKOXO3SCT-
BEHHOTO MPOMU3BOJICTBA.

[lepcrieKTHBHBIM SABIISIETCS HANIPaBIICHUE BHEIpE-
Hust BUD, koTopble UMEIOT CleyIOIINE OCHOBHBIE J10-
crouHcrsa [4]:

— TIOBCEMECTHAs PaCIpPOCTPaHEHHOCTh OO0Ib-
IIMHCTBA BUAOB Ha 3eMIIe;

— HEOrPaHWYEHHOCTh PECYPCOB (TIOTEHIMAIIA);

—  JIOCTYMHOCTb JJISI UCTIONIb30BaHUS;

— DJHeprus, mojydyaemasi OT UCTOYHHKOB, Oec-
TIaTHAS,

— OTCYTCTBHE MOTPEOHOCTH B BOJIE (COTHEUHBIE
1 BETPORIIEKTPOCTAHITUN);

— OTCYTCTBHE BPETHBIX BBEIOPOCOB (9KOIOTHYE-
CKasl YMCTOTA);

— TMPH HX HUCIOJB30BaHUH COXPAHSICTCS TEILIO-
BoOli OaaHc Ha 3emiie;

— BO3MOXXHOCTH WCIIOJIb30BaHHS 3€MeEJb, HE
MPUCTIOCOOIEHHBIX ISl XO3SHCTBEHHBIX IENeH.

OnHako B HAcTOsSIIEEe BPEMSI OCHOBHBIMH HEJO-
cratkamu BUD sastoTcscnenyromme [5]:

— HHU3Kas IJIOTHOCTH dHepTuu (yJenbHasi MOII-
HOCTB), TpeOyeTcsl co3aaBaTh OOJBIINE TUIOIIATN TIPU-
€MHBIX IIOBEPXHOCTEH COJHEYHBIX IEKTPOCTAHLUN U
TIOMIANA NIl pa3MEIeHHs] BETPOIHEPTETHUECKHUX
CTaHIMI. AHamu3 TEPPUTOPUATHHOIO Ppa3MELECHUs
CEJILCKOXO3SMCTBEHHBIX ToTpedureneir KpacHomap-
CKOTro Kpas mokasal, yTo 00béMbl AITK B BOCTOUHBIX
paiioHax kpas 001aJar0T TAKIMH CBOOOTHBIMH ILIOMIA-
JISIMU, B TOM YHCJI€ 3€MJIM, HE HEPUTOJIHBIE AJIS1 XO351H-
CTBEHHBIX IIEJICH;

— HETIOCTOSIHHBIN XapakTep MOCTYIUICHUS, B
OCOOEHHOCTH COJIHEYHOW M BETPOBOH, a TaK ke He00-
XOJIMMOCTD aKKyMYJIMPOBAHYSI U PE3EPBUPOBAHMS, JJIsT
4ero HeoOXOJMMO CO3/1aBaTh KOMOMHHPOBAHHBIE HC-

TOYHHUKH 3JIEKTPOIHEPTUH IS HAAEKHOTO 3JIEKTPO-
CHa0XEHUs TIOTPEOUTEIICH, 3TO MOTYT OBITH BETPOCOJI-
HEYHBIE 3JIEKTPOCTaHIIUY, BETPOTa30II0PIIHEBBIE IEK-
TPOCTAHIUH U T. 1. [6];

— CTOMMOCTH BBIPA0aTHIBAEMOW SHEPIHH IIpe-
BBIIIIAET CTOMMOCTh SHEPTHH MTOIY9aeMOi OT TPaaANIH-
OHHBIX MCTOYHHUKOB, 3TOT HEIOCTATOK SIBISIETCS CIIEI-
CTBHEM TIPEIBIAYIIETO, OH TAK K& O0YCIIOBJIEH Hepas-
BUTOI NPOMBIIUIEHHOCTBION OTCYTCTBHEM B Poccum
nH}ppacTpyKTypsl BO30OHOBISIEMON HEPTETHKH.

OpxHako, HECMOTPS Ha TOJIOKUTEIBHBIC TCHJEH-
LU MHPOBOTO PBIHKA, BBICOKAs CTOMMOCTH 3JIEKT-
PpO3HEprHH OT (POTOINEKTPUUECKHUX MpeoOpazoBaTesen
(®2I1) cnepxuBaeT ux Oojee MHUPOKOE IPUMEHEHHE.
OpHUM 13 IEPCIIEKTUBHBIX HANPABJICHUH SBISIETCA CO-
3maHue BBHICOKOA(PQekTuBHEIX DII1 ¢ KOHIEHTpaTO-
paMH COJTHEYHOTO U3JTyYECHUSI.

Oxo0 40 % OT cToMMOCTH COJHEYHOH (hoTo3Te-
kTprueckord yctaHoBku (CDPDY) cocraBiser crom-
MOCTb aKKyMYJIATOPHBIX Oatapeil. [loaTomy ncrosnb3o-
BaHue COIY kak pe3epBHOIO UCTOYHHUKA MUTAaHUSYa-
cro He neinecoobpasHo. OOHUM U3 OCHOBHBIX
(bYyHKIMOHAIBHBIX Y3JI0B siBiisieTcst AU, ocymecTBisiio-
IIUHA COTJIACOBAHUE MAapaMeTPOB AIEKTPOIHEPTHUH Me-
xmy CODVY u cersio. Kak BHIHO U3 TuarpaMMel, MH-
BEPTOPBI IMEIOT HE BBICOKYIO

CTOMMOCTB, OJJHAKO MX IKCIUTyaTallHOHHO-TEXHH-
YEeCKHEe XapaKTEPUCTUKH CYIIECTBEHHO BIMSIOT HA Xa-
PAKTEPUCTUKH COTHEUYHBIX 3JIEKTPOCTAHIUH B LIEJIOM.

Tak ke IpUMEHEHHE aKKyMYJSITOPOB CBSI3aHO C
psioM npodieM:

- TpeOyercst OT/IeNIbHOE, XUMHUIECKH CTOHKOE, C
oTpeIeIEHHBIM MUKPOKIMMATOM ITOMEIIeHNE, KOTO-
pO€ TOIKHO HaXOIUTHCS Ha PACCTOSHUM OT CEJIBCKO-
XO35IICTBEHHBIX ITIOCTPOEK;

- TpebyeTcs BBeICHHE HOBOI MITaTHOM JTOJIK-
HOCTH aKKyMYJISITOPIIHK;
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- TIOCTOSIHHAs 3aKyIIKa XXMKOCTEH JuIs 3a-
MpaBKH aKKyMYJIITOPOB U 3aMe- Ha JIEMEHTOB HCYEp-
MaBILIUX CBOM pecypc.

[epeuncnennbie MpoOIEMBl YBEINUNUBAIOT KallH-
TaJIOBIIOXKEHHS M SKCIUTyaTallMOHHBIE 3aTPaThl. A Tak
JKE YAaIEHHOE PACIIONOKEHUE OT HEITOCPEACTBEHHOTO
MOTPEOUTENSI yBEIUIUBACT U JIEKTPUUECKHE TIOTEPH.

Ha ceroassininmii 1eHb CTOMMOCTB 3JIEMEHTOB CO-
JIHEYHBIX 3JICKTPOCTAHIINI U3MEHSETCS B 3aBUCUMOCTH
OT MOIIHOCTY M POU3BOJUTENS 000PYI0BaHHS.

st KpacHoapckoro Kpast IMEIOIEro MOBbIIIECH-
HBII1 YPOBEHB CPEHEr0I0BOTO COTHEYHOTO M3JTyYEeHUS
(1250-1450 Bt u/M?) 1 cpeHeMeCAYHYI0 06Ja4HOCTh
B npegenax 50—60%, mepcreKTUBHBIM HaNpaBICHUEM
spisieTcs npuMeneHuss COOC B xauecTBe OCHOBHBIX
HCTOYHHMKOB BJIEKTPOIHEPTHH. DTO TO3BOJHT, B IEp-
BYIO O4epeb, Pa3MECTUTh UCTOYHUK 3IEKTPOIHEPTUHN
B HETIOCPEICTBEHHON OIIM30CTH OT 0OBEKTOB AIIEKTPO-
CHAa0XeHMs, a TaK JK€ HE MHCIOJIb30BaHUE SHEPIUU
HeHTpaﬂH30BaHHOﬁ CCTHU MO3BOJIACT MPOU3BOJAUTL NO-
MOJIHUTENBHYIO 9KOHOMUIO cpeacTB. Tak ke npu ucno-
np30oBaHuu COOC, kak OCHOBHOTO HMCTOYHMKA IHMTa-

B3Y

:

Q4 Q2

MOTPeOHTEN

a)

HUSI, TIO3BOJIUT HE MCIIOIb30BaTh aKKyMYJISITOPHbIE 0a-
Tapew, M, KaK CIEICTBHE, HCKIIOYAIOTCS NPOOIEMBI
omnucaHHbIe paHee. Ha ceronHsmHuii AeHb MOAKIIOYE-
aue CODC K cucreMam IIeKTPOCHA0KEHUS 00BEKTOB
AIIK u BeITOTHEHHE MU (PYHKITH UCTOYHHUKA JJICKT-
POSHEPTHM IIPHM HAJIUYUKM COJHEYHOM paananuu —
BBIITOJTHUMOE TEXHHYECKOE JCHCTBHUE.

Ha pucyHnke 3 npuBeJeHBI pa3iuyuHbIC THIIOBHIC
CXEMBI JIEKTPOCHA0KEHHS C UCTIoNb3oBaHueM BUD, B
toM uuciae ¢ COIC. Eciu MOIMHOCTh OJHOTO TpaHC-
(opmaTopa HeIOCTaTOYHA JJIs IUTaHUS BCeH Harpy3KH
MOJICTAaHLIMK, TO TPH JICHCTBHM aBTOMAaTHYECKOTO
BKIIOYeHHs pesepBa (ABP) momxHBI mpuHHMATBCS
MEpBI sl OTKIFOYCHUS YaCTH HAHNMEHEE OTBETCTBEH-
HBIX nToTpebuTeneii. /Iyt Hanboee 0TBETCTBEHHBIX IT0-
TpebuTeneil npexycmorpeHo noaxmodeHne COOC x
IIMHAM MHUTaHWA, 9TO 00ECHEUNBACT IEKTPOCHAONKE-
HUe moTpebuTeneii Ha Bpems pabotst ABP [7].

Takum 00pa3oM, HCHOIB30BaHUE COTHEYHBIX (O-
TORJIEKTPUUYECKHUX CTAaHLUI B KaueCTBE OCHOBHOT'O HC-
TOYHHKA ITUTAaHUA ABIACTCA HaI/I6OHee TNCPCICKTUBHBIM
1 MO3BOJICT PCIIUTD PAM 9KOJOTMYECKHUX U OKOHOMU-

YECKUX MpoOeM.

Q1 Q3
B3y ®3
T1 ABP ABP T2
A\
Q2 Q4
Q7 Q8
TOTPEOHTEND

6)
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FEATURES OF APPLICATION OF SOLAR POWER PLANTS IN TOGETHER WITH THE
NETWORK

Annomauus.

B cmameoe paccmompeHrsbl 60npocovl NPUMEHEHUS mpchqbopMamopoe C 6pawaroyyumMci MacHUmHbIM nojiem
6 cocmaee npe06pa306ameﬂed COJIHEYHbIX gbomoaﬂekmpultecmtx cmaHumZ

Abstract.

The article discusses the issues of optimal use of solar photovoltaic stations to increase the volume of power

supply to enterprises

Knrouesste cnosa: conneunas pomosnekmpuieckdas Cmanyus, npeobpazosament, mpancgomamop.
Keywords: solar photovoltaic station, converters, parallel operation.

Ha cerognsiiunuii AeHb MUPOKOE paclpocTpaHe-
HHUE TOJIyJaeT 3eiéHas dHepreTuka. Bo3oOHOBIsIEMbIC
HCTOYHUKHU YHEPTUHU YK€ MHOTO JIeT aKTUBHO BHEAPS-
I0TCS1 BO MHOTUX CTpaHax MUpa.

KoHCTpyKTHBHO BCce YyCTaHOBKM Ha BO30OHOBIIsE-
MBIX UCTOYHUKAX COJIEP>KAT B CBOEM COCTaBE: reHepa-
TOp, paboTaONIHIA OT MEPBUYHOTO MICTOYHHIKA YHEPTHH
(conHe4HBIe OaTapew, BETPOTeHEPATOPHI); HAKOITUTEIN
SHEPruM, KaK NpPaBUJIO aKKyMYJISTOPBI; KOHTPOJUIEPHI
3apsya; npeodpazoBaTeny, GOPMUPYIOIINE BBIXOTHOE
HanpsbKEHUe.

BonbmmHCTBO COBpeMEHHBIX IpeoOpazoBaTereii
paboTaloT MO MPUHIMILY: BBIIPSIMIIEHHE BXOTHOTO
HaIPSDKEHUsS, CO3JaHHE BBICOKOYACTOTHOI'O CUTHAJIA,
(hopMupOBaHKE BBIXOAHOTO HAIPSKECHHUS.

IIpuuém, naHHas cxema He 3aBHCHUT OT BHUJA BbI-
XOJHOTO HAaIpsOKeHUs: — OJHO(A3HbIH Wi Tpéxdasz-
Hbli. [TapameTpsl KauecTBa BBIXOJHOIO HAIPSKEHUS B
MEPBYIO OYepeb 3aBUCIT OT CKOPOCTU pEearupoBaHUs
CUCTEMBl YIpPABJIECHUS Ha HM3MEHEHHE BBIXOJHOTO
HaNpPsDKEHUS.

K 01HOMY 13 OCHOBHBIX CUJIOBBIX 3JIEMEHTOB JII0-
6oro mpeoOpa3oBaTest OTHOCUTCS TpaHC(OpMATop,
cayxamuid s popMUpoOBaHUS TPeOyeMOTO YpOBHS
HaNpsHKEHUSL.

OmHUM U3 MEPCHEKTHBHBIX HANpaBICHUH SBIIS-
eTCcsl WCIIONB30BaHHWE B cOcTaBe MpeoOpasoBaTeneit
TpaHC(HOPMATOPOB C BPAINAIOMIMMCS MarHUTHBIM IO-
seM. ' TaBHBIM ITPEUMYIIIECTBOM KOTOPHIX SBISIETCS TO
YTO NpU NMOAAYE MOJIIPHOTO HAMPSIKEHHS HA TEepBUY-
HYI0 OOMOTKY, B MarHUTOPOBOJIE CUCTEMBI ()OPMHUPY-
€TCsl BpalllaloIleecsl MArHUTHOE MOJ€E, KOTOPOE B CBOKO
ouepens (POpMHPYET BBIXOAHOE HanpspkeHue. B 3aBu-
CUMOCTH OT BapHaHTa HMCIOJHEHUS Ha BBIXOJE TAKHX

TpaHc(opMaTopoB (HOPMHUPYETCS] HAMIPSHKEHUE C Tpe-
OyeMbIM guciioM ¢as.

Tak e K IperMyIIecTBaM TaKuX TpaHchopmaro-
POB MOXXHO OTHECTH BBICOKYIO MEPErpy30uHYIO CIIO-
COOHOCTPH M3-3a OO0JIBIIOI MHAYKTUBHOCTU BTOPHUYHBIX
00MOTOK. Haymuue WHIYKTHBHOCTH YBEJIMYMBAET M
CTaOMIBHOCTh PA0OTHI NPH aBapUHHBIX PEKUMax, B
YaCTHOCTH NPU KOPOTKOM 3aMbIKaHWH, & TalbBaHHYE-
CKasl pa3Bs3Ka MEPBUYHBIX M BTOPUYHBIX OOMOTOK 03~
BOJISIET 3alIUTUTD ETIN YIIPaBICHNUSI.

OnHako, HECMOTPSI HA BCE BBILIE MIEpEUNCICHHbIC
JIOCTOMHCTBA, Y TPaHC(OPMATOPOB C BpaIIAFOLIMCS
MarHUTHBIM MOJIEM €CTh CYIIECTBEHHbIH HEJIOCTATOK —
MOBBINICHHbIE MaccorabapuTHBIE TOKazaTesld. boib-
I1asi Macca He SIBJISIETCS] KPUTHYHBIM MOKa3aTeseM JJist
CTal[IOHAPHBIX CHUCTEM, TakK K€, IPU ITOM BO3MOXKHA
ycTaHOBKa MeHee 3()(EeKTHBHOW CHUCTEMBI OXJIAXIe-
HHS, 110 CPABHEHUIO C AJIEKTPOHHBIMH CHCTEMaMH pa-
00TaIOINMH Ha ITIOBBIIIEHHON YacTOTE JUIsl KOTOPBIX HE
PEIIKO M3TOTOBIISIOTCS OXJIAAUTENN Ha OCHOBE (PpEeoHO-
BBIX CHCTEM.

Takum 00pa3oM NpUMEHEHHE TPaHCPOPMATOPOB
C BpAIIAIOMIMMCSI MArHUTHBIM I10JIEM B COCTaBe Mpeoo-
pasoBaTteneil yCTaHOBOK BO30OHOBIISIEMO SHEPTreTHKH
MO3BOJISIET IOBBICUTH HAAEKHOCTh 3JIEKTPOCHAONKE-
HUSL.
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1. ABTOMaTH3MPOBaHHBIE YCTPOHUCTBA CTAOMIH3a-
WU HampspKeHus nepeMeHnoro toka / O. B. I'puro-
pau, O. I'. Tlyraués, A. M. Ilepenuctsiii, A. E. Yckos
// TIpompinutenHas suepretuka. — 2008. —Ne 5. — C.17-
20.

2. Tlar. P® Ne 2335028, MIIK HO1F30/14,
H02M5/14. Onnodaszno-Tpéxdaszublii TpaHcdopmarop




«COLLOQUIUM=JOURNAL» #12(99), 2021 / TECHNICAL SCIENCE 51

C BpAalIAONIMMCS MarHUTHBIM 1osieM / Borateipés H.
., I'puropam O. B., Temuukos B. H., [Tyraues 0. T'.,
VckoB A. E., 3asgsurens u matenroodnagarens GI'BOY
BIIO «Ky0anckuii TocyaapcTBEHHBIN arpapHbBI YHH-
BepcuteT». — No 2007124684/09, 3assm. 29.06.2007,
orry6:. 27.09.2008; 6rom. Ne 27.— 7 c.

3. Tlat. P® Ne 2417471, MIIK HO2F30/14. OnHo-
(hazHo—Tpéxdasuelii TpaHCHOPMATOP C BpAIIAIOIIAMCS

MarHuTHBIM niosieM / I'puropamr O. B., YckoB A. E.,
Bnacenko E. A., Byrenko A. B., I'puropam A. O., 3a-
sBuTeNb 1 MatreHroodnmanatens @PI'BOY BIIO «Kyb6an-
CKHI rOCYJapCTBEHHBIN arpapHbIil yHUBEpCUTET». — Ne
2010102288/07 3asBim. 25.10.2010; omy6ur. 27.04.2011;
orom. Ne 12. - 5 c.



52 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL » #12(99). 2021

MEDICAL SCIENCES

Axpamosa Maxdghysa FOnoawesna,
accucmenm Kagpeopul

00well xupypauu, monocpaguueckol anamomus ¢ 0OCHOBAMU ONEPAMUBHOU XUPYPUU.
Tawxenmckuu [leouampuueckuti Meouyuncxkuu Mncmumym. Tawkenm.

Axmeooe Illagxkam Maxmyooseuu
0.M.H. npogheccop kagedpsi

06well xupypauu, monocpaguuecKol anamomus ¢ OCHO8AMU ONEPAMUBHOU XUPYPIULL.
Tawxenmcxuu [leouampuuecxuit Meouyunckuii Mnemumym. Tawxenm.

OHTOI'EHE3 SMYHUKOB B ACIIEKTE TOINIOI'PA®UYECKOI AHATOMUHA

Akramova Makhfuza Yuldashevna,
assistant of the department

general surgery, topographic anatomy with the basics of operative surgery.

Tashkent Pediatric Medical Institute. Tashkent.
Akhmedov Shavkat Mahmudovich
Doctor of Medicine professor of the department

general surgery, topographic anatomy with the basics of operative surgery.

Tashkent Pediatric Medical Institute. Tashkent.

OVARY ONTOGENESIS IN THE ASPECT OF TOPOGRAPHIC ANATOMY
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for physicians, especially for pediatric gynecologists, gynecologists, and the study of this problem in topographic

anatomy remains an open question.
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Pa3Butue B HEOHATOIOTMH COBPEMEHHBIX TEXHO-
JIOTUH 110 BBIX2XXMBAHHIO TITyOOKO HEJIOHOIIEHHBIX JIe-
Tel, pa3BuTHe (peTarbHOW XUPYPIUH, B KOTOPOH BMe-
HIaTEeNIbCTBA HA BHYTPEHHHX JKEHCKHX IIOJIOBBIX Opra-
HaX  COCTaBIAIOT  HA  CETOJHAINHUN  JIeHb
CYLIECTBEHHYIO [OJI0, 3acCTaBJIAIOT paccMaTpUBaTh
IUIOT KaK OOBEKT XHPYPrHUecKOro BMEIIATENbCTBA.
TakoBble BO3MOXKHBI TOJBKO IPH COOTBETCTBYIOLIEM
aHATOMHMYECKOM OOOCHOBaHHMH. ABTOPAMH OTMEUEHO
,4TO JIeTaJIbHBIE TOMorpad aHaAaTOMUYECKHE UCCIIeT0Ba-
HUS B JJAHHOI OONacTH HOCSAT XapakTep eAMHUYHBIX.
Kpome Toro, Ha CeroAHAIIHNHN JIeHb HE B TOJTHON Mepe
M3y4eHbl 0COOCHHOCTH WHIMBHIYAJILHOH aHaTOMUYe-
CKOM M3MEHYMBOCTU BHYTPEHHMX JKEHCKHX IOJIOBBIX
OpPraHOB B BO3PACTHOM aCIEKTE.

Tonorpaduyeckast aHaTOMHS BHYTPEHHHX >EH-
CKUX IOJIOBBIX OPTaHOB Yy JIUII 3p€JIOT0 BO3pacTa OTpa-
KEHa B psAne pyHAAMEHTAIbHBIX PYKOBOJICTB U MOHO-
rpa¢wuii. BMecTe ¢ TeM Kak MOKa3pIBaIOT JaHHBIE JINTE-
paTypHBIX HCTOYHHKOB, YTO Pa3BUTHE COBPEMEHHBIX
METOZOB TPIKU3HEHHON BH3YNH3allMM BHYTPEHHHX
OpraHoB II0Ja TpeOYIOT OoJiee AeTalbHBIX CBEICHUI
00 MX aHATOMHH U TONOrpaduu Ha Tanax MpeHaTalb-
HOTO OHTOT€HE3a, 1 0COOEHHO B PaHHEM IUIOTHOM IIe-
pHozie, KOTJa 3aBepLIAlOTCs MPOLEecCchl SMOpHOreHe3a

BHYTPEHHUX OPraHOB M MPOMCXOJIUT CTAHOBJIEHHE HX
Tororpaduu.

SIMYHUKM - 3TO MApHBIA OpraH, BBINOIHSIOLINNA
JIBE BaKHBIC (DYHKIMU: PETIPOAYKTUBHYIO, BHIPAXKAIO-
IIyIocs B (JOPMHUPOBAHUH )KEHCKUX TIOJIOBBIX KIETOK, U
SHAOKPUHHYIO, PEAM3YIOILYIOCs B MPOAYKLHHU MOJIO-
BBIX TOPMOHOB.

CrermanuctaMu  3TOH  00JaCTH  OTMEUYEH TOT
(axT, 4TO 3aKiajKa SMYHUKA HAYMHAETCS Ha 5 Hejene
3MOpHOreHe3a, UICTOYHUKAMHU ero (POPMHUPOBAHUS CITY-
)KaT: 1) HeTOMUYECKUH STUTENHid, 2) Me3eHXuMa, 3)
TOHOLIUTHI, MHUTPHUPYIOUINE W3 CTEHKH JXEITOYHOTO
Memika. [Ipou3BOAHBIMY LIETOMUYECKOTO SHUTENHS B
SIMYHHUKE SBILSIFOTCS  (DOJUTMKYIIOIMTHI  OBApPHAIbHBIX
(OJUTUKYIIOB ¥ YaCTh KIIETOK JKENITHIX TEN;, MPOU3BOI-
HBIMM ME3€HXHUMBI - COEAUHHUTEIbHOTKAHHAs CTPOMa
OpraHa M CTepOu MPOAYLHMPYIOIIUE KISTKH TeKH (oJr-
JIUKYJIOB, YaCTh KJIETOK XENTHIX TN, MPOU3BOIHBIMH
TOHOIIUTOB - OBOTOHUH, TU(QPEepEeHINPYIONIHECS B OBO-
uuthl | u Il nopsnka u 3arem - B 3penyro SULEKIETKY .
Crnemyer OTMETHTH, YTO SIMYHHK IO Pa3sHOOOPa3HIo
ONyXOJIeH, BO3HUKAIOUIUX B HEM, 3aHMMAET OJIHO U3
MIEPBBIX MECT CPEIH APYTUX OPraHOB YenoBeKa. PazHo-
o0Opasue onyxoJei SHYHUKA HEeTb3s1 OOBSICHUTH TOJIBKO
pasHUIICH B CTENICHU 3PEIOCTH U HATPABICHUSIX OH(D-
(epentmpoBku. [1o cpaBHEHHUIO ¢ APYTUMH OpraHAMH,
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TJie, KaK NpaBuiIo, pedb HJIET O JIBYX OCHOBHBIX KOMIIO-
HEHTAax - IAPEHXUME OPraHa U €ro CTpOMe, U3 KOTOPBIX
MOTYT BO3HHMKHYTh Pa3HYHbBIC OIyXONH, B SIMYHUKE
YK€ B HOPMAJIbHBIX YCIOBHUSIX MOKHO TOBOPHTH MUHH-
MYM O IIECTH KOMIIOHEHTaX, MOTYIIMX JaTh HA4aso
OITyXOJIEBOMY 3a4aTKy, €CIIM yUUTHIBATh TOJIBKO HOP-
MaJlbHO CYIIECTBYIOIINE, 3DPENbIe €r0 KOMIIOHEHTBHI.
OnHako, TOMUMO (pYHKIMOHUPYIOMINX, B SUYHUKE WITH
B HEIOCPEICTBEHHOHW OJIN30CTH OT HEro BCerna MMe-
eTcsl psi/l pyJMMEHTapHBIX 00pa30BaHHUH, OCTaBILUXCS
co BpeMeHH sMOpuorenesa. Hakonern, cnexyer cum-
TaThCsl CO BIIOJIHE PEabHON BO3MOYKHOCTBIO TIOTIaja-
HUS Ha TIOBEPXHOCTD SIMYHNKA KJIETOK U3 COCETHUX Op-
TaHOB, B YaCTHOCTH C BO3MOXKHOCTBHIO MMIUTAHTAIINU
snuTenust TpyO u MaTKu. Bo3MOXHBIE HCTOUYHHUKH IPO-
HCXOX/ICHUS OIYXOJIN SIMYHUKA MOXHO TTOPA3ACINTh
Ha TUP OCHOBHBIE IPYIIIBI: HOPMaJIbHbIE KOMIIOHEHTEI
ANYHUKA, MOpPHOHATIBHBIE OCTATKH, IOCTHATAJbHBIC
paspacTaHusi ¥ TETEPOTOIHH .

AHau3 IMTepaTypHBIX HCTOYHUKOB [TOKA3aJ, YTO
BIEPBBIE 3a4aTKH TOHAJ HAYMHAIOT OINPEAEIATHCS B
BUJIC BaJIMKOB OBaJIbHOI (hopMbI ¥ 33 - JHEBHBIX OM-
OpHOHOB W IPEACTABISAIOT cO00i MHAM(DGEPEHTHBIE
00pa3oBaHus B BUJE YTOJIICHUI LETOMUYECKOTO AIIH-
TENUsI, PACIHOJIATAIOIIMXCSI Ha BEHTPAIbHO-MEIHAIb-
HOHM MOBEPXHOCTH Me30Hedpoca 1o 00e CTOPOHBI OT
MPOJONBHON OCH Tenma 3apojblma. MUTpHpYIOIUe
NPUMOpHAIBHBIE TEPMHHOTCHHBIE KIETKH IIOCTe-
NIEHHO HAKaIUIMBAIOTCS CpPeAn NPONIH(EpUPYIOLIINX
KJIETOK [IEJIOMUYECKOTO 3MUTEIHS Oyaymiei roHa bl 1
Ha 6 HEJEJH MOTPYKAIOTCsl BMECTE C KJIETKaMH 11eJI0-
MHYECKOTO SIHUTENHNS B MOJJISKAIYI0 ME3EHXHUMY Me-
30Hedpoca B Buae Tsxkeir. Jlo 7-8 Hemenu smOpuore-
He3a SMYHUK NpoXoauT «uHau(depeHTHy0» cTanuio,
mocje KOTOPOHl ero CTpoeHWe NHpHOOpeTaeT dYepThl
JKEHCKOW TroHajsl. B dopMmupyrommxces sMIHHKaX B
Bo3pacte §-12 Henenb HapyXKHas 30HA SIMYHNAKA YBEIIH-
yuBaeTcs 3a CuéT npoiudepanuyu TOHOIUTOB, KIETOK
LEJIOMHYECKOTO SMHUTENHUS M MPETrpaHyIE€3HBIX KIETOK,
KOTOpBIE JISKaT B ME3CHXUME B BH/IE IIUPOKHX I1OJIOC.
[Iperpanyné3nble KIETKH UMEIOT HETIPABUIIBHO OKPYT-
Jy10 GopMy, Y3KYIO LUTOIIa3My, THIEPXPOMHOE SIIPO
CO CTJIAXXEHHOW SIIEPHON 00OJOYKOH M KOMKOBATHIM
xpomatuHoM . Ha 12 Henene BHyTpHyTpOOHOTO pa3BH-
THsI KOpa HAUMHAET TO/IPA3EIISThCS Ha IOJBKH, CTPYK-
Typsl HANOMHHAIONIUE TOJNOBbIC ((IFOrepOBCKHE)
TSOKU € TPOAU(GEPUPYIOLIMMHU TOHOLUTAMH M TIperpa-
HYJIE3HBIMU KJICTKaMH, pa3/ieJIEHHbIC BACKYIIIPU30BaH-
HBIMH COEIMHUTEIILHOTKAHHBIMU TPOCIOMKaMH Me-
3eHXMMbI Mo3roBoro Bemectsa. [Ipn ¢opmupoBannu
KOpHI, NpoiHdepupyonye MpuMopIHaibHble TepMH-
HOTEHHbIE KJIETKH IIOCTEIIEHHO OKPYXAIOTCSl MEHee
MHOTOYHUCIICHHBIMH NPErpaHyJIé3HbIMU KileTkamu. Ha
YIBTPACTPYKTYPHOM YPOBHE B IPErpaHyJI€3HBIX KIIET-
Kax MOSIBIISIFOTCSl €IUHUYHbIE PECHUYKH M HEMHOIO-
YHCJIEHHbIE KOHTAKThI TUMa jJecMocoM . Korma memy-
JSIPHBIE CENThI MPOPACTAIOT BCE KOPKOBOE BEIECTBO,
nperpaHys€3Hble KJIETKH OKPYKAIOT KaXK/YI0 MepBUY-
HYI0O TE€pMHHOTCHHYIO KJIETKY, (OpMHUpYS HpPUMOp-
quanbhele  Qoiummkynsl. Ha  ymeTpacTpykTypHOM
YPOBHE BOKDYT TPETPaHyJIE3HBIX KIETOK HAauYWHAIOT
BBISBIIATBCSL (parMeHThl Oa3zayibHOM MeMOpanbl. B

CTpoME OOHapyXXHMBAIOTCS HEMHOTOYMCIICHHBIE MpHU-
MHUTHBHBIC TaK KIETKH, CPEIHUX pa3MepoB, ¢ 0a30-
GUIBHBIMA  siApaMU  OBaNBHOW Qopmbl. Ha  yiib-
TPACTPYKTYPHOM YpPOBHE B ITUTOIUIA3ME ATHX KIIETOK
BELBIIIOTCS. MUTOXOHJAPHH C TYOYISIPHBIMH KpH-
CTaMH, BKJIIOUeHUst tunuaoB. [lpu nanpHelnem pa3Bu-
THW SUYHUKOB OTMedYaeTcs THOeNbh 4YacTH MOJIOBBIX
KJIETOK, YBEJIMYCHUE YUCIIa TPUMOPIUAIBHBIX (OIIH-
KYJOB, Pa3BUTHE CTPOMBI KOPKOBOTO CIJIOSI U TOSIBIIE-
Hue 3peronux Qoyumkynos. Co3peBanue (HOJUTMKYIOB
y IJIOAOB IPOUCXOAMT B TIYOOKHX CIIOSX KOPKOBOTO
CJIOSl Ha TpaHHIle ¢ MO3roBBIM. IlepBhle mpU3HaKU co-
3peBaHuA (OJUIHKYIIOB OTMEUAIOTCS B SMYHUKAX 20-22
HE/IeTBHBIX IUIONIOB, KOTJa TPpaHyJe3HbIe KIETKH yBe-
TUYuBaloTCs B pa3mepe. Ha 32 Henene pa3BUTHS MOSIB-
JISTIOTCSI MaJIble 3perommune (OIUTHKYIIBI, B KOTOPBIX TOJ-
[IMHA TPaHyJe3bl JoCTUTaeT 6-8 psamoB. B aToT *xe me-
pHOI OTYETIIMBO BHIHA BHYTPEHHSS TeKaJbHas
00os0uka (GoJITHKYIIOB.

ABTOpaMH TaK)xe OTMEYEHO ,4TO K KOHILy SMOpH-
OHAJILHOTO IEpUOoJa OHTOTeHEe3a B SIMYHHUKE CHOPMU-
POBaHbI OOJIBIIMHCTBO CTPYKTYP, KOTOPBIE HMEIOTCS B
SIMYHHUKE B3pOCIION >KeHIUHBI. K MOMEHTY pokaeHus
IUIO/Ia B €T0 SIMYHUKAX OCTAETCS MaJo FTOHOILUTOB, KOP-
KOBBIH CITOH 3aITOJTHEH MPUMOPAHATEHBIMY, a B TITy00-
KHX OTJIeJIaX 3PCIONUMHI U aTPE3upyIOImHUMUCS (HoIuTH-
KyJIaMH{, MECTaMH C TUIIPEIUIa3HPOBAHHON BHYTPCHHEH
obomoukoil. Hambonee MHOTOYHCICHHBIMH CTPYKTY-
paMHu B 3TO BpeMs SIBIISTIOTCS IPUMOPAHANBHBIE (POIITH-
Kynbl. KomndecTBO mpUMOpAHANBEHBIX (DOJLTHKYIIOB, B
KOHEYHOM cueTe, ONpeAessieTcs HHTEHCUBHOCTBIO TH-
Oenu OBOroHMWiI mocpencTtBoM anonro3a. K mepuoay
HOBOPOXKJCHHOCTH SIMUYHUK HE COJEP)KUT JIUIIb 1B
KOMIIOHCHTA - 3pelibie (TpaadoBbl) POTUTUKYIIBI U JKEJI-
ThIE Tena. B 3aBucuMoOCTH OT cTeneHH pa3BUTHS (HoiI-
JUKYJIOB ¥ COCIMHUTENFHON TKAHH Pa3IMJaroT dyIiia-
CTHYECCKHH, TUIEPIUIACTHYCCKIHA, THIOTUIACTHYCCKUHA
THUI CTPOCHUS STUYHUKOB. J[JI1 MHOTHX OpTaHOB yCTa-
HOBIICHa 3aBUCHMOCTH MOP(OPH3HOIOTHISCKAX Xa-
PAKTEepUCTHK OT OCOOCHHOCTEH HX 3MOPHOHAIBHOTO
opraHoreHe3a. KommM4ecTBO M «Ka4ecTBO» OCHOBHBIX
CTPYKTYp SMYHHUKOB, B TOM 4HcJe (OUTHKYIIOB, OMpe-
JenseTcs BO BpeMs SMOpHOTeHe3a, MOCKOIbKY B IOCT-
HaTaJbHOM IepHo/ie Heo(OJUTHKYIJIOTEHE3 He IPOUCXO-
1ut . MccnenoBanne SHMYHUKOB HOBOPOXKICHHBIX JIEBO-
YeK BBISBWIO 3aBHCHMOCTh HMX MOP(OJIOTHIECKOro
CTPOEHUS OT MATOJIOTHH recTaloHHoro nepuoaa. Co-
racHo pesyibTaraM uccienoBanuil C.JI. bauanauna,
Macca SHIHUKA Y HOBOPOXKICHHBIX JEBOYEK JOHOIICH-
HBIX (YMEpIIHX OT POJOBON TpaBMBI) B cpeqHeM 207
M, y HEJJOHOUIEHHBIX - ¢ Maccod Texa 1501-2500r -
123 mr . ModomeTpudecky J0Ka3aHo, YTO YHUCIIO MPHU-
MOPIHMATIbHEIX (OJUIMKYIIOB Y HEIOHOIIEHHBIX JEBO-
YeK HIKE, YeM Y JIOHOIIECHHBIX: IIPH Macce TeJla MeHee
1500 r mpumepHO B 2 pasa, ¢ Becom 700-1000 r moutn
B 3,5 paza. BmecTe ¢ Tem, yCTaHOBIEHO, YTO YHUCIIO
MIPUMOPAMNATBHEIX (DOJUIMKYIIOB BapbUpPyeT daxe B
KOHTPOJIFHOH Tpymie (IOHOIIEHHBIE, YMEPIIHE B pe-
3yJIbTaTe POI0BOH TpaBMbl). [Ipy MHOXKECTBEHHBIX I10-
pokax pasButus koHueHrpauus PHK B nurtonmasme
oBoLUTOB cHIXeHa Ha 20%. [Ipu HenoHOLIEHHOCTH B
OBOIIMTAxX HaOMI0IaeTcss yMEHbIIEHHE KOHIIEHTPaluu
TJIMKOT€Ha, M3MEHEHUs CopepKaHus JeKTHHOB . Ilo



54 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL » #12(99). 2021

MHEHHIO psiia aBTOPOB, B OCHOBE M3MEHEHMH SUYHU-
KOB Y HEZJOHOILICHHBIX HOBOPOJKICHHBIX JIS)KaT HeOIa-
TONPHUATHBIE YCIOBHUA SMOPHOTEHE3a, KOTOPBIE U MPH-
BOJIAT K MPEXKICBPEMEHHOMY €€ IPEPBIBAHUIO . Y HO-
BOPOXIEHHBIX JEBOYEK OT MaTepeil ¢ marojioruei
CepIeYHO-COCYUCTON CHCTEMBI M HedpomaTtueil Bec
SIMYHUKOB MpeBbIIai B 1,5 pa3a Bec SMYHUKOB y HOBO-
POXIEHHBIX OT 340POBBIX MaTepeil. B suuHuKax HOBO-
POXIECHHBIX OT MaTepel ¢ Hedponarueir yacto oOHa-
py’XuBajlach BBIpa)KEHHAs KHUCTO3Hasi M OOJIUTEpaIy-
OHHas aTpe3us GOJUIHKYJIIOB, runepruiasus Guopo3Hoi
TKaHHU B KOPKOBOM BEIIECTBE, THnepTeko3. Yucno poi-
JMKYJIOB B SIMUHHUKAX AEBOUYCK OT MaTepeil ¢ MHPEKIH-
OHHOM TATOJIOTHEH OBUI0O HAMHOTO MEHBIINM, YeM Y
POXKICHHBIX 3I0POBBIMH KCHITMHAMH . DeTallbHbIE T0-
HaJIpl Ha BO3AEHCTBUE (DAaKTOPOB PHCKA PEarnpyroT He-
crenu(pUIecK, ITOCKONBKY BO BCEX ITATOIOTHYECKHUX
BIIMSTHUAX JOMHUHHUPYIOIIMM MOMEHTOM SBIAETCS TH-
MOKCHSI ¥ YaCTUYHO JUCTOPMOHANIBHBIE (haKTOPBI, YTO
CHOCOOCTBYeT MO0 OTCTaBaHUIO Pa3BUTHS CTPYKTYD,
100 Ype3sMEpHOMY M YCHJIEHHOMY Pa3BUTHIO T'eHepa-
TUBHBIX 3JIEMEHTOB B TOHaax mioaa. CoriaacHo coBpe-
MCHHBIM IPCACTABJICHUAM HepBbIﬁ TPUMECTP SABJIACTCA
OCHOBOIIOJIAraloIUM MEePHOAOM B Pa3BUTHH KEHCKUX
roHag mioga. OTCioa JIOTHYHO TOJIaraTh BaXXHOCTh
(hM3HOIIOTHYECKOTO TEUEHHS IEPBOT0 TpUMecTpa bepe-
MEHHOCTH y Marepei. CienoBaTenbHO, Ha3pesa HeoO-
XOANMOCTh 00OCHOBaHHOTO HPO(UIAKTHIECKOTO Jie-
YEeHUsI PAaHHETO M ITO3THET0 TOKCHKO3a JJIsl COXPaHEHNUS
ITyJ1a MOJOBBIX KJIETOK C Y4€TOM KPUTHIECKUX MEpHO-
JIOB TeHe3a (eTalbHBIX TOHA.

Takum 00pa3oM, MOABOJSI UTOT JIUTEPATYPHOTO
0030pa MOXHO OTMETUTbh, YTO HapyLICHUS (QYHKIUU
SUYHUKOB B PENPOJYKTUBHOM IIEPHUOJE MOTYT OBITh
00yCIIOBJICHBI MATOJIOTHEH UX SMOPHOHAIBFHOIO Opra-
HOTeHe3a.
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MEJUKAMEHT-IHIYKOBAHI BPAYKEHHS ITEYIHKHU: OKPEMI ACIIEKTHU TATOTI'EHE3Y,
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DRUG-INDUCED LIVER IMPRESSIONS: SOME ASPECTS OF PATHOGENESIS, CLINICS AND
FORTH AND AGNOSTICS

Anomauis.

Meouxamenm-iHOYKOBAHI 8PAdICEHHST NEUIHKU MOXNCYMb SUHUKAMU npu Ol K8, 8 cepedHbomy 8i0 5 do 90
OHi6 610 noyamxy npuuomy. Aiana3on KiiHiYHUX NPOSGIE PISHOMAHIMHULL | MOJICe Ha2ady8amu Mauice 8ci iCHY104i
3aXBOPI0GANHSA NEYIHKU: 20CMPUL 2eNATUN, CIEeamo2enamum, 20Cmpy ne4iHKo8y HeOOCMAMHICIb, X01eCmamu-
yHe epadcenHs. /[ npasuibHoi diazHocmuKy 0aHOi namonoeii HeoOXIOHI 3HAHHA WOO00 MONCIUBOT 2eNAMOMOK-
CUYHOCMI NPU NPUSHAYEHHT NEBHUX NPenapamie.

Annomauyus.

Meoukamenm-unoyyuposanuvie NOPAdCeHUs NeYeHU MO2YM 603HUKAMb NPU OeUCMEUN IeKAPCME, 8 CPEOHEM
om 5 0o 90 Oneti om nauana npuema. Juana3on KIUHUYECKUX NPOABIEHUL PA3ZHO0OPA3EH U MOJCem HANOMUHAMb
noYmu 6ce cywjecmeyiowjue 3a001e6anus nedeHi: OCmpulil 2enamum, Cmeamo2enamum, OCMpblil NeYeHOYHYI0 He-
00CmMamoyHOCMy, Xo1ecmamuyeckoe enevyamaenue. /s npasuibHol OUAeHOCMUKY 0aHHOU NAMono2uu Heobxo-

OUMbBL 3HAHUSL O BO3MONCHOLL 2eNAMOMOKCULHOCU npu HasHa4veHuu onpedeﬂennbzx npenapamoe.

Abstract.

Drug-induced liver effects can occur with the action of drugs, on average, from 5 to 90 days from the start of
administration. A range of varied clinical manifestations and WMS is reminded almost every existing liver disease,
acute hepatitis, steatohepatitis, acute liver failure, cholestatic impression. For the correct diagnosis of this pa-
thology requires knowledge about the possible hepatotoxicity in the appointment of certain drugs.

Knrouosi cnosa: meouxamenm-in0yKo8aui 6pAadiCeHHsA, NeYiHKd, I0I0CUHKDAZIs, 2eNamomoKCU4HICIb, MeOu-

KameHnmu

Knwuesvie cnosa: MeOuKaMeHm-uH()yuupoeaHHbze enedamijeHue, ne4eHv, uduocunkpawﬂ, cenantonmokcuyd-

HOCmb, MeOuKameHmbl

Keywords: drug-induced impressions, liver, idiosyncrasy, hepatotoxicity, drugs.

Introduction. In today's world, a serious problem
is drug-induced liver disease, this problem became es-
pecially acute during the pandemic, when in many
cases completely unreasonably used a variety of drugs,
without taking into account their toxic effects on the
human body. Dangerous is the fact that for self-medi-
cation patients take drugs , the daily and course dose of
which may be exceeded, in addition, the uncontrolled
intake of antibiotics, and sometimes even in combina-
tion, does not improve the situation .

Medicinal impressions of the liver have been
known for more than 60 years. According to world sta-
tistics in the structure of general liver pathology, toxic
effects due to the use of drugs range from 0.7 to 20%.
Every year, about 1 million people in the world report
side effects from pharmacotherapy. The widespread use
of invasive treatments increases the life expectancy of
older people who have comorbid conditions and take

several medications over a long period of time. It can
cause liver dysfunction, which can clinically manifest
acute or chronic course of varying severity (from
asymptomatic increase in transaminases to severe de-
compensated hepatitis. The said issue is relevant not
only in Ukraine but also in the world. On this suggests
the creation of centers of study and management prob-
lems of drug-induced liver disease [MIZP] (« drug - in-
duced liver injury» - DILI) , located in North Carolina,
Indiana, San - Francisco, Michigan and Connecticut. It
should be emphasized that liver damage due to the in-
fluence of medications does not always is poisoning
due to drug overdose.

According to the WHO, 50 out of 1000 hospital-
ized patients are referred for treatment due to drug com-
plications [1]. Among outpatients, their frequency is 2-
3%, and among critically ill patients treated in the hos-
pital - from 6 to 35%. At the same time, adverse effects
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due to medication are not only a serious medical, social,
but also economic problem. MI C P should be diag-
nosed at an earlier date, because long-term use of drugs
can repeatedly increase the severity of clinical manifes-
tations and significantly affect the prognosis of the dis-
ease as a whole

In clinical practice, more than 80 drugs with cer-
tain hepatotoxicity are used, among which the most
well-known are paracetamol, anti-TB drugs, tetracy-
clines, augmentin, erythromycin, diclofenac and others
[8]. The severity of the lesion and its nature is deter-
mined by the chemical structure of drugs, duration of
treatment and dosage, as well as genetically determined
predisposition or deficiency of enzymes of the cyto-
chrome P-450 system. Drug-induced liver damage is
one of the most common manifestations of adverse
drug reactions, due to the active participation of this or-
gan in the biotransformation of xenobiotics [1, 9, 12].

By definition L ikarsk and liver damage (BOB) is
liver damage caused by is all types of drugs prescrip-
tion or not, including small chemical molecules and bi-
ological agents, herbs (AF), dietary supplements and
biological food supplements (dietary supplements) ,
arising in the period average of 5 to 90 days after the
initiation of [1, 2 ]

The range of clinical manifestations BOB varied
and WMS is reminded almost every existing liver dis-
ease: acute hepatitis, steatohepatitis, acute liver failure,
cholestatic experience and so on.

Among the drugs there are many drugs that have
toxic effects on the liver. These include acetamino-
phen/paracetamol; nonsteroidal anti-inflammatory
drugs naproxen, ibuprofen; anabolic steroids, antibiot-
ics: methyltestosterone drugs, erythromycin, amoxicil-
lin/clavulanate, tetracyclines (doxycycline, minocy-
cline, tetracycline); antipsychotic drugs: risperidone,

chlorpromazine; statins, antifungals: terbinafil, keto-
conazole; antihypertensive: methyldopa; contracep-
tives, antidepressants: sertraline, fluoxetine, bupropion;
anticonvulsants: phenobarbital, carbamazepine, pheny-
toin; several drug along with slimming and psycho-
tropic drugs (cocaine, amphetamine, methampheta-
mine, heroin, inhalants, etc.). The danger is that even in
therapeutic doses, these drugs can cause hepatopathy of
varying severity. [5,7]

The mechanism of adverse effects of drugs is com-
plex and not fully understood.

The liver metabolizes almost every drug that en-
ters the body. Most drugs have a lipophilic structure,
which allows them to easily penetrate cell membranes.
As a result of a number of biochemical processes in
hepatocytes, they become hydrophilic, which contrib-
utes to their inactivation and easier excretion [4, 9, 15].
Drug metabolism occurs in two phases. In the first they
are subjected to oxidation, hydroxylation, which en-
hances their polarization. Cytochrome P450 enzymes
catalyze the first phase of metabolic reactions. Most of
these intermediates are unstable and highly reactive.
Reactions can produce metabolites that are more toxic
than the parent substance, which may actually cause
liver damage. In humans, drug metabolism is mainly
provided by cytochromes, which belong to three fami-
lies: P450 - I, P450 - II, P450 - III. Some drugs can in-
duce and inhibit P450 enzymes. (Table 1) [1,8]. Reac-
tions of the second phase occur directly in the liver or
outside it. It consists in conjugation with endogenous
compounds (acetic, sulfuric, glucuronic acids, amino
acids, glutathione), resulting in increased solubility.
Later, high molecular weight drugs can be excreted in
the bile, while the kidneys excrete smaller molecules.

Table 1
List of drugs and substances that affect on the activity of enzymes P450
Induction Inhibition
Phenobarbital Amiodarone
Phenytoin Cimetidine
Carbamazepine Erythromycin
Primidone Grapefruit juice
Ethanol Isoniazid
Glucocorticoids Ketoconazole
Rifampin Metronidazole
Griseofulvin Sulfanilamides
Quinine Quinidine

Council of International Organizations of Medical
Sciences (Council for International Organizations of

Medical Sciences - CIOMS) identified 3 types of idio-
syncratic M FROM Q. hepatocellular, cholestatic and
mixed.

Table 2
Types of acute MI with P
Type of lesion ALT LF The ratio of ALT / LF
Hepatocellular >2 name high > 5
cholestatic norm >2 Low <2
Mixed >2 >2 25
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In the case of hepatocellular lesions, drug with-
drawal leads to an improvement in biochemical param-
eters for an average of 2 weeks. With cholestatic or
mixed types of lesions, the positive dynamics may be
absent for 4 weeks. Biochemical shifts, which are ob-
served for a longer time, suggest the presence of con-
comitant liver pathology or other etiology of existing
disorders [ 6,8,10]

In addition to idiosyncratic, with clinically iso-
lated specific phenotypes M FROM Q. reaction to med-
ications with eosinophilia and systemic symptoms
(DRESS -syndrom); drug-induced autoimmune hepati-
tis; cholestatic liver lesions (secondary sclerosing chol-
angitis, ductopenic syndrome); acute fatty degenera-
tion; nodular regenerative hyperplasia; liver tumors.
The cause of neoplastic liver tumors is the use of ana-
bolic androgenic steroids and oral contraceptives
[4.12].

Early diagnosis of MI Since P is extremely im-
portant as well because of the high risk of progression
of the disease without discontinuation. Due to the large
number oligosymptomatic MI Since P in patients re-
ceiving hepatotoxic drugs, and with polypharmacy ad-
visable to regularly (at least once in two weeks and,
while long-term therapy - once a month) Determine
spare active at art and aminotransferase, ALP and ditch
tion of bilirubin in the blood serum. If the activity of
transaminases is increased more than 3 times, the drug
is canceled. An alternative to drug withdrawal, as well
as the need to continue treatment with hepatotoxic
drugs, is to reduce the dose of hepatotox and edging
with hepatoprotector [3].

At the heart of the diagnosis of MI C P - carefully
collected complaints and medical history of drugs used,
duration of use and their dosage. With the help of bio-
chemical and immunological studies, ultrasonography
(and in some cases other methods of radiological diag-
nosis) liver disease of other etiologies is established.
The diagnosis is confirmed if clinical symptoms,
changes in biochemical parameters and histological
signs of liver damage disappear or decrease after dis-
continuation of the drug. Liver biopsy may be indicated
if previous liver pathology is suspected or in the ab-
sence of normalization of biochemical parameters after
drug withdrawal [14,15]. There are no specific histo-
logical changes for MIUP.

In the treatment of MIUP, first of all, it is neces-
sary to cancel the drug, the reception of which may be
associated with liver damage. This helps to stabilize the
process in most cases and possibly recovery. Reverse
development of clinical symptoms, normalization of
transaminases and markers of cholestasis can occur at
different times - from several weeks to 2-3 months or
more [2,7,8,16 ]. Detoxification, hepatoprotective, an-
tidote therapy, and in some cases even glucocorticoids
are used for treatment.
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TO THE QUESTION OF UTERINE TUBE MORPHOLOGY

Anomauus.

B cmamuve sxniouenvl dannvie JumepamypHoco anaiu3a no acnekmam Moquwzoeuu MAMOYHbIX mpy6 ,Komo-
pbvle umerom 6dadCcHoe 3Havyenue y MeOUKos 6 yeinom , a maxosce usy4eHus amoti np06ﬂ€Mbl 8 meopemuuecxoﬁ me-

()ML;MHe ocmaemecs OprblmblM GOHPOCOM .
Abstract.

The article includes data from the literature analysis on aspects of the morphology of the fallopian tubes,
which are important for physicians in general, and the study of this problem in theoretical medicine remains an

open question.

Knrouegwvte crosa:nonoswie OpeaHbvl ,penpodykuuﬂ, OHMOZEeHe3, ACneKmal.
Keywords: genitals, reproduction, ontogenesis, aspects.

CraHOBJIEHHE OPraHOB IIOJIOBOW CHCTEMBI SBIIS-
eTcsl aKTyaJIbHOHM Ipo0sieMoi SMOPHOIIOTHH, THCTOJIO-
Uy W TrHeKonorud. OcoOeHHBIH WHTEpeC NpesCcTaB-
JSIFOT cOOOW JIaHHBIE O TUCTOTONOrpaMIecKuX 0Co-
OGEHHOCTSAX MaTOYHBIX TPYO B OHTOTEHE3E .

ABTOpamMH IUTEPaTypPHBIX HCTOYHUKOB OTMEUYEHO
,4TO TOJIIIMHA CTEHKW MATOYHOH TPyOBI B ITHMHAMHKE
IUTOJTHOTO TIEPHO/Ia YBEIMYHUBACTCS B HATIPABICHHH OT
BOPOHKHM K MaTOYHOH wacTH. OCHOBHYIO JOJIIO TOJI-
IIUHBI CTCHKHU MaTOYHOM pr6BI COCTaBJIACT MBIIICY-
Has o6osiouka. [Ipy 3TOM TONIIKMHA HUPKYISPHOTO MbI-
IIEYHOTO CJI04 IpeolnagaeT Hal MPOJOIBHBIM. Y IIJI0-
JIOB cim3ucTas o000J0YKa HMeEeT HauOOJBIIYIO
TOJIIMHY B ICTMUYECKOHN YacTH, HANMEHBIIYIO — B aM-
MYJISIPHOM YacTh . Y >KEHIIUH PENPOAYKTHBHOTO BO3-
pacTa TONIIKHA MBIIIEYHOH 000JI0YKH MaTOYHBIX TPYO
SBJISIETCS HanOoee BBHIPAKEHHOW B MCTMHYECKOH Ya-
CTH, TIO CPaBHEHHUIO C IPYTrUMHU OTAEIaMu U (HOPMH-
PYyeT IUPKYJISAPHYIO MBIIIITY, UTPAIONTY0 POIb CHUHK-
Tepa . MccnemoBarensaMu 3aMedeHO, 9TO B MAaTOYHBIX
TpyOax COOTBETCTBEHHO BO3PACTy Pa3BUBAIOTCS WHBO-
JIFOTUBHBIC U3MCHCHU S B BUAEC TTOABJICHUA CKICPOTHYC-
CKUX, aTpO(UYECKUX M THIEPTPOYUIECKUX IpOIec-
COB, KOTOPHIE JIOBOJBHO YaCTO BCTPEYAIOTCS B CIU3U-
CTOM M TOACIM3UCTOM 000J0YKAaX MATOYHBIX TPYO,
0cOoOCHHO B IOHOIIECKOM BO3pacTe . B Hay4yHOii nuTe-
patype OTCYTCTBYIOT JaHHBIE O MOP(OMETPUUYECKHX
napaMeTpax CTeHKH MaTOYHOW TpyObl YeIoBeKa B paH-
HEM IIOCTHAaTAJIbHOM OHTOreHe3e. MartouHas TpyOa

CITY)KHT JUJIS TPAHCTIOPTUPOBKH SIHIIEKIIETKU U CIIepMa-
TO30MJIOB JUIS JAOCTIDKEHHS orutofoTBopeHus. Ceivac
cuuTaeTcs, 4YTo (POpMHpOBaHUE NMPEAIMOPHOHA IIPOHC-
XOJUT B pe3yNbTaTe JBIKCHUS PECHUYEK B SIUTEINU
1 MBIIIEYHON aKTUBHOCTH B CTEHKE MAaTOYHOU TPYyOHI.
Cpena, B KOTOpOH CyIIECTBYIOT M Pa3BUBAIOTCS Ta-
METBbI, CHJIBHO 3aBUCHT OT JIEHCTBHS TOPMOHOB STHUHH-
KOB. [IporectepoH HE0OXOAUM IJIT MHOTHX aCIIEKTOB
YKEHCKOW PENPOYKIIMH, a TAKXKE SIBIISIETCS BAYKHBIM pe-
TYJISSTOPOM TPAHCIIOPTa raMeT U IMJIMApPHON aKTHBHO-
CTH B MaTOYHOU TpyOe.

A Taxke aHalM3 JIMTEPATyPHBIX UCTOUYHHKOB MO-
Kazaj ,4TO B IOCJEIHHE I'OJBl BO3POCIa 3HAYUMOCTD
MpoOJIeMBI  PETIPOAYKTHBHOTO 3/10pOBbsl  UEJIOBEKA,
BECbMa OCTPO 3TOT BOIPOC BCTAECT M KAaK COIMAJIbHAS
mpobiiemMa B CBsI3U ¢ OecruionHBIMU Opakamu. Tak, da-
crota Gecrutonust 3a rocieanue 40 jer BeIpociia HO4TH
B JIBa pasa M MpojoipkaeT pactd . Hambonee yacroit
MPUYKHOIN Oecruious, Mo JaHHBIM OTEYEeCTBEHHBIX U
3apyOeXHBIX aBTOPOB, SIBIISIETCS TPYOHO-TIEPUTOHE-
QTBHBIA (haKTOp, KOTOPHIH 0OyCIaBIHBAeT >KEHCKYIO
crepubHOCTE B 30 - 60% cirydaes, a Takke HMMYHO-
JIOTMYECKUE ITPUYUHBI, HA JIOJI0 KOTOPBIX MPUXOIUTCS
oxoio 3% .

B nuteparype Taxxe oTMe4eH TOT (akT ,4TO Ha
COBPEMEHHOM 3Tale pa3BUTUS MEAWIHMHBI OJHUM H3
Hanbosee aKTyaJbHBIX BOIPOCOB y JKEHIIWH pEmNpo-
JYKTHBHOTO BO3pACTa SIBJISIOTCS HH(EKIMOHHBIE 3200~
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neanus. B mocnennue 10 aer (BO3, 1999) pesko Bo3-
pociia 3a00J1eBaeMOCTh KEHIIUH HHPEKIUIMU, TIepe-
JTAIONTUMHUCS TIOJIOBBIM ITyTeM. DTO OCOOEHHO BBIpa-
JKEHO Yy JKCHIIWH MOJIOAOTO PENpOIyKTHBHOTO BO3-
pacta. B Hacrosmiee BpeMs MPOBOAWUTCS MHOTO
HCCIICIOBaHUH, HAIIPABIICHHBIX Ha M3YYCHHE MOJIEKY-
JSIPHO-OMOIOTHIECKAX METOIOB THATHOCTUKH Pa3IIn-
HBIX 3a00JIeBaHUI pPENpoNyKTUBHOH cuctembl. I[lo-
SIBUJICSL TAK)KE€ MHTEPEC K MOP(OIOTHUECKUM H3MEHe-
HUSIM, TIPOUCXOJAIIMM B OpraHU3ME€ O KCHIIHHBI
penpoaykTuBHOro Bozpacta. Cornacuo ganasiMm BO3
(1996), 8 mupe ¢ 1990 r HEyKIOHHO BO3pacTaeT YUCIIO
JKSHIITIH, HaXOIAIINXCA B IepHoJe MeHomay36l. [loka-
3aHO, YTO B 3TO BpeMs OHH Harie OOJICI0T, Y HUX TIPO-
SIBIISTIOTCSI Pa3NIMYHBIE COMaTHIECKUe 3a00JICBaHMs, Pa-
Hee MPOTEKaBIINE JIATEHTHO.

B mactosmiee Bpems MaTtodHyr TpyOy paccMar-
PHUBAIOT KaK OIHY M3 BaXXKHBIX CTPYKTYpP B PEIPOAYK-
TUBHOH cucTeMe eHIUHbI. Ee cinsncras obonmouka-
MOJBEpraeTcsi BO3AEHCTBUIO MHOTOYHCICHHBIX aHTHU-
TCHOB: KaK JKUBBIX, TAK U MOTHOIINX CIIEpMaTO30H/I0B;
Pa3MYHbIX YaCTHIl, ONABUIMX B MATOYHYIO TPYOy ca-
MOCTOSITEIBHO HJIU C Y4aCTHEM CIIEPMATO30UI0B, MUK~
poopranu3MoB. ITosToMy He yaUBHUTEIBHO, YTO IPH-
CYTCTBHE JIUM(POLIUTOB B CTCHKE MATOYHBIX TPYO SIBIISA-
eTcst GU3HOIOTHYECKH 0OOCHOBAHHBIM .

CrenaiictaMy yTBEPKICHO ,9TO B TIOCICIHUE
TOIOBl 3HAYUTEIBHO BO3POC HHTEpPEC MOP(OIOTOB K
W3YUCHUIO OCOOCHHOCTEH CTPOCHUS M (PYHKIIUH HM-
MYHHOM cucTeMbI. B HacTosmee BpeMst moapoOHO H3y-
YeHBI TUM(paTHIECKHE Y3Ibl, TMM(OUIHAS TKAHb Opra-
HOB [TAIICBAPUTEIbHOMU, IbIXaTEIbHON CUCTEM U MOYE-
MIOJIOBOTO ammapara.

B aT0li cBsI3M omnpeneneHHoe 3HaUeHue nmpruoope-
TaeT MOHUMaHHE MMMYHOMOP(OIOTHIECKUX TMpPOIeC-
COB, TIPOMCXOIAIIUX B CTEHKAaX MaTO4YHOH TpyObl. K
HACTOSIIEMY BPEMEHHU CTPOCHHE TOTO OpraHa B pas-
JMYHBIE TIEPHOABI OHTOTEHE3a M3YYCHO JOBOJBHO MO-
IpOoOHO, OJHAKO CBEICHUSA 00 ero MMMYHOMOpP(OI0-
THH Bce elie (pparMeHTapHbI M IPOTUBOPEUnBEL. Kpome
TOTO, HECMOTPSI Ha aKTyallbHOCTh, CTPYKTypHAasl Opra-
HU3anus TMMQOUIHBIX 00pa3oBaHKii B CIM3UCTOM 000-
JIOYKE MaTOYHBIX TPYO TakXKe OCBEIIeHa HET0CTaTOYHO
KaK B OT€YECTBCHHBIX, TAK U B 3apyO€KHBIX UCTOYHU-
Kax.

H.Morris u ap. (1986) cuuraroT, 4To TUMPOUIHAS
TKaHb MaTOYHOH TpyOBI 00agaeT BCeMU MpHU3HAKAMU
AHAJIOTUYHOW TKAHU B TIpe/Ieiax CIU3UCTOH 000I0UKH
Ipyrux opraHoB. [1o cloXuBIIEMyCss MHEHHIO, OCHO-
BaHHOMY Ha W3yYCHHWH JTUM(OUIHOW TKAHU pa3Hy-
HBIX IMMYHHBIX OPT'aHOB YeJIOBEKa M MIEKOIIMTAFOLIHX
, OCHOBHYI0O MacCy €€ KJIETOYHBIX JJIEMEHTOB Mpe-
CTaBIAIOT JTUM(OINTEI, HAXOJAIINECS HAa PAa3THIHBIX
CTaJUsAX PAa3BUTHUSA U QYHKIIMOHUPOBAHUSL.

Martounsie TpyObl (SiinieBoapl, DammonueBsl
TpyOBI) TMPEACTABISAIOT COOOH MapHBIE, MBIIICYHBIC
TpyOUaThle CTPYKTYPBI JUIMHON OKOJIO 12 cM, KaKaast ¢
OTKPBITHIM CBOOOZHBIM KOHIIOM W OTKPBITBIM MpH-
KPEIJICHHBIM K MaTKe KOHLIOM. SiilieBobl Mpoaomka-
I0TCS HETIPEPHIBHO C MECTa MPHUKPEIUICHUS] K MaTKe U
MepexoaiT Ha CTEHKY MaTKd, OTKpbIBasch He€. CBo-
0o/HBIC KOHIIBI OTKPBIBAIOTCS B OPIOIIHYIO TIOJIOCTh
PSIIOM C TMYHUKAMHU.

SineBoabl AenATCs Ha YEThIpe aHATOMUUYECKUE
obnactu:

* Hauano Ha cBOGOTHOM KOHIIE — HHQYHANOYIITYM
(BOpOHKA), OTKPHITHIN KOHEI] KOTOPOTO OKaiMJICH BEI-
CTyIaMH, Ha3blBaeMBIMU (HuMOpmsMu. OTH HuMOpun
IIOMOTAIOT 3aXBATUTh OBYJIMPOBABIINI BTOPUYHBIN 00-
IHT.

* Camas juMHHas o0JlacTh - pacIIMpEHHast aM-
ITyJa, TJe 0ObIYHO MPOUCXOIUT OIIofoTBOpenue. [1e-
pelleex - 3TO CyKEHHasi 4aCTh MEXly aMIIyJIoi U MaT-
koi. lIpuKpenieHHbIil KOHEll U3BECTEH KaK MHTpamy-
panbHas 00JacTh, KOTOpas MPOXOAMUT 4Yepe3 CTEHKY
MAaTKH, 9YTOOBI OTKPBITHCS B IIPOCBET MATKU. SiieBob!I
MTOKPBITHl BUCIIEPAIBHON OpPIOIITMHOM.

ABTOpaMH OTMEYEHO B CBOIO OUEPEIb ,UTO JIBHUIA-
sICh OT IIGHTPa MAaTOYHOU TPYOBI K mepudepu, morme-
PEUHBIN pa3pe3 MOKa3bIBACT: BHYTPEHHIOIO CIM3HUCTYIO
000J104Ky (3HIOCATIBITMHKC), MBIIIEYHBIA CIION (MHOC-
IBIIMHKC) U CEepO3HYI0 00omnouky. Pazmep mpocsera,
¢dbopMa caM3UCTON 00O0TOUKH U TOJIIIMHA MBIIICYHOTO
CJIOSI U3MEHSIOTCS 110 JIMHE TPYOKH.

Crnmsucrass 000J0YKa XapaKTepU3yeTcs Halu-
YHEeM MHOKECTBAa IIPOAOJIBHBIX CKJIAZ0K. JTH CKIAIKU
HMEIOTCS BO BCEX YeThIpex o0iacTax siIeBoia, HO
Hanboee BBIPAKEHBI B aMITyJie, TA€ OHHU Pa3BETBIA-
IOTCSI; B IPYTUX OOJIACTSAX CKIIAJKH CIM3HCTON yMEHb-
LIEHBl ¥ UMEIOT HU3KYIO BhIcOTy. [IpocToii pecHuTHa-
TBIA CTOJIOYATHIN SMUTENNH, KOTOPBIA BEICTHIIACT TIPO-
CBET, SBIACTCS CaMBIM BBICOKHM B BOPDOHKE U
YKOpa4yuBaeTcsi 1Mo Mepe NpHONMMKeHHs sSineBoga K
MaTKe.

Cnuzucrtas 060s104yka OoJjiee CIOXKHA B aMilylie,
KOTOpas OTJINYaeTCsl OOUIMPHOI ckilanyaTocThio. Coo-
CTBEHHasl IUTACTHHKA - TO KOMIIOHEHT CJIM3UCTO# 000-
JIOUKH, Jexamuid moj snutenruemM. CoOCTBEHHAs Iia-
CTHUHKA COJIEPKUT CETh BOJIOKOH, KJIIETOK CTPOMBI, Tyd-
HBIX KJIETOK, KaITMIUIIPOB M TUM(ATHIECKUX COCY/IOB.
Cnmsucras 000109Ka (payuronueBoi TpyObl MIICKOITH-
TAIOMUX TPEACTaBIsIeT COO0M MPOCTOH CTONOYATHIN
SMUTENNH, COCTOSIIIUN U3 TPEX THIIOB KIIETOK-PECHUT-
YaThIX M CEKPETOPHBIX, KOTOPhIE HECYT PECHUUYKH. Y
MIIEKOTIMTAIOIINX PECHUYKU-3TO CBA3aHHBIE MeMOpa-
HOH BOJIOCKOIIOJIOOHBIE BBIPOCTBI, KOTOpPHIE Ha4MHa-
I0TCSI OT 6a3aJIBHOTO TeJblla. PecCHUTUATHIE KIETKH Ma-
TOYHOH TPYyOBl MMEIOT MOJBIDKHBIE PECHUYKH, B TO
BpeMs KaK CEKPETOPHBIE KJIETKH HMEIOT 0oJiee MeJIKue,
HETIO/IBMKHBIC PECHUYKH.

DIUTENUH AATICBOAOB 00pa3yIOT TPU Pa3IHIHBIX
THIIA KJICTOK:

Pecnumuamoie cmonbuamvie knremku: ATUKalb-
HBIH Yy9acCTOK KOTOPBIX MMEET PECHHYKH, COBEpIIAI0-
mye BOJHOOOpa3HbIE JBW)KEHHS IO HANpaBIEHUIO K
MarTKe.

Hepecnumuamule cmonbuamoie kiemxu: OHH BBI-
JENSIOT JKUIKOCTh, KOTOpasi MHUTAET CIIEPMAaTO30UIbI
BO BpeMs UX JIBUKEHUS Ha BCTPEUYy KO BTOPUYHOMU sii-
LIEKJIETKE; OIIOAOTBOPEHHYIO SIIIEKIETKY.

«Konviwxosviey unu nae-xnemxu: COCTaBISIOT
b 10% oT ofmiero myna 3MUTETHANBHBIX KIIETOK
SIATIEBO/IOB M CIIOCOOCTBYIOT JJO3PEBAHUIO CIIEPMATO30-
HJI0B.
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IToaBM>KHBIE PECHUYKH MPUCYTCTBYIOT B KEH-
CKOM PETNpOIyKTHBHOM TPaKTe, B XBOCTaX CIepMaTo-
30MAOB W B JBIXaTEIBHBIX IMYTSIX. OMUTETHATbHBIC
KJIETKH MOTYT 00JIanaTh HECKOJBKHMHU COTHSMH IIO-
JBIDKHBIX PeCHUYEK (CHCTEMBI «9+2»), OTXOIAMHX OT
6azampHOTO Tenpla. COOCTBEHHO PECHHYKH, BKITIOYAs
0a3zapHOE TeIbIe M CBSI3aHHBIC C HIUM OENKH, COCTaB-
JISIOT IWIMAPHBIA ammapar. GopMupoBaHue UIHAAP-
HOTO amnmapara, Ha3blBaeMO€ IWJIMOT€HE30M, H3yua-
JIOCh Y MHOTHX BHJIOB, BKJIIOYasl 4eJIOBEKa, MBILIEH U
KpOJIMKOB, U OHO CXOJHO Y Pa3HBIX XKUBOTHBIX. boiee
TOTO, [IMJIUOTEHE3 B PENPOAYKTUBHOM U JIbIXaTEIbHOM
TpaKTax NPUHIMIHAIEHO OMUHAKOB. l{nnnapHoe nBu-
JKCHHE TeHEePHPYETCS CBSI3bI0 MEXAY HAapyKHBIM W
BHYTPCHHUM IWHEHHOBBIM IUICYOM H TyOJIETOM MHUK-
porpybouku. Brio mokazaHO, YTO TEpBOE MCTHHHOE
mapHoe 3a0o0JieBaHMe, MPUBOAALICE K MYKCKOMY
OecIUIoOANIO, SBISIETCS Pe3yIbTaTOM OTCYTCTBHS AHHE-
WHOBBIX pPBHIYaroB. [[MavoreHHbIC KIECTKH 9acTO MpH-
CYTCTBYIOT B 3MHUTCIUH MAaTOYHBIX TPYO B CepeluHe
dhouKyIIpHOH (ha3sl, TOrAAa KaK OHH TEPSIIOT OO0JIb-
IIYIO YaCTh CBOMX PECHUYCK B JIIOTCHHOBOM (ha3e MEH-
CTPYQJIIBHOTO IMKIA. Y MIEKOMUTAIOMINX TOJBUKHBIE
PECHUUYKH HUMEIOT JUIMHY OKOJO 5-6 MKM W JuaMeTp
0,25 mxMm. OHH COCTOAT M3 aKCOHEMBI, COCTOSIICH U3
MHUKPOTPYOOUEK U CBS3aHHBIX C HUIMHU CTPYKTYp. AKCO-
HEeMa TOSBJISIETCS B IBYX KOHQUTYPAIUX: ITOIBIKHOM
KoHurypanuu 9 + 2 1 HEMOABMKHOW KOHPUTYpAITUH
9 + 0. HunmnapHas MmemOpaHa HEeNpEephIBHA C KIIETOYHOM
MeMOpaHoii, HO M30UPATENEHO OTINYACTCS IO CBOEMY
coctaBy. OyHKIUS MOABMKHBIX PECHUYEK 3aBUCUT OT
crenudpUIecKuX PeLenToOpoB U HOHHBIX KaHAJIOB Oe-
KOB, KaHaJoB MOHOB Kanblius (Ca2+) u pernentopos,
Y4acTBYIOUIUX B MYTAX KOHTPOJsl pocta. C MOMOIIBI0
(hpakMOHUPOBAHMS PECHHMUYEK B PECHUYKAX UETIOBEKa
ovuT0 MaeHTHGUIUpoBaHo Ooxee 1400 mentuaos, 200
AKCOHEMHBIX OEJIKOB W MENTHIHBIX COOTBETCTBHUHA 0O-
nee yem 200 mMeTkaM 3KcIpeccUpyeMoM IociieoBa-
TenbHOCTH. OJHAKO pacrlpeielicHue OMpeIelICHHBIX
PELenTopoOB B MEPBUYHBIX M MOJBIKHBIX PECHUYKAX
WIN B IWIAAPHON U aTUKAIEHOW MeMOpaHe He Bceraa
OJIMHAKOBO.

HemoaBwkHbIe pPECHUYKH, TaKKe Ha3bIBaeMbIe
MEPBUYHBIMU PECHUYKAMH, OTXOJAT OT alHKaIbHON
MOBEPXHOCTH CEKPETOPHBIX KJIETOK M OOBIYHO eju-
HUYHBI. Bonpoc 0 TOM, MOKpHITA JIM anmvKaibHAs TMO-
BEPXHOCTh CEKPETOPHBIX KJIETOK KYMOJaMH, MHKPO-
BOPCHUHAMH HIJIM OJTHOW PECHHYKOMW, IO CHX IOp OCTa-
eTcst ciopHBIM. OJTHAKO CXOISITCSA BO MHEHHH, YTO STOT
TUT PECHUYCK JIMIICH Maphl CHHTIICTHRIX MUKPOTPYOO-
yek (koHpurypanus 9 + 0) U AMHEHHBIX IUIEY U IO-
9TOMY CYHTACTCS HEMOIBMKHBIM. Du3noiorndeckas
(yHKIIUST IEPBUYHBIX PECHUYEK, BEPOSTHO, HEIOOIIe-
HUBaJach B TEUCHWE MHOTHX JIET, HO OBLIO MOKAa3aHo,
YTO OHM MOTYT WTPaTh CEHCOPHYIO POJIb BO MHOTHX
KIETOYHBIX cucTeMax. [{unnapHas MmemOpaHa mepBuy-
HBIX PECHHYEK CHAa0KeHa OEITKOBBIMU KOMITJIEKCAMHU U
MOHHBIMU KaHayiaMu (Hampumep, Ca2+), KoTopsie To-
TEHIMAJIbHO (PYHKIIMOHUPYIOT KaK MEXaHOPEIICTITOPHI.
[ox BnHsHUEM MOTOKA KUAKOCTH U TPU H3THOE pec-
HUYEK aKTUBHPYIOTCs Ca2+ - KaHANBI, YTO MIPUBOIUT K
yBenauueHuto nputoka Ca2+ u nociaeayroueil akTuba-

LIMH Pa3JIMYHBIX BHYTPUKJIETOUHBIX MEXaHU3MOB. [lep-
BHUYHBIC PECHUYKU UMEIOT IIMPOKOE PACTIPOCTPAHEHNE
Cpenu KIETOK OPTaHU3Ma, KaK B SIMTEIHATIBHBIX KIIET-
KaxX MaTOYHOM TPYOBI, TaK ¥ B HEANMUTEIHAIBHBIX KJIET-
Kax, TakuX Kak (GuOpoOIacThl W TIIAJAKOMBIIICYHBIE
KIIETKH.

CrenMaaucTaMid 3TOM 00JIaCTM OTMEYEHO ,4TO
CTEpPOMIHBIH ropMOH P4 ydacTByeT B pasiau4HbIX (u-
3MOJIOTHYECKUX IPOIECCaX y MIICKONUTAIOLIUX, TPH-
YeM TKaHU-MHUIICHW HaXOMASATCS MO BCEMY Tely, OT
MO3ra JI0 MOJIOYHBIX JKeJle3, SIMYHUKOB, MAaTKH H JIaKe
kocreil. BooO1e roBops, Hanbosee n3BecTHsle Gpuzno-
JIOTHYECKUe poiil P4 BKIIIOYArOT €ro BO3ACHCTBHE Ha
MaTKy ¥ SIMYHHUKHU JUIS BBICBOOOXKICHUS 3pETbIX SHIIe-
KJIETOK, OOJIETYeHUs WMIUTAHTALUH U IOJACPKAHUSL
OepeMEeHHOCTH.

TpaHcnopTUpOBKa SWLEKJIETKH U CIEPMAaTO30M-
JIOB K MECTy OIUIOZOTBOPEHMS W JalbHEHIIas TpaHc-
MOPTUPOBKA 3MOPHOHA K MECTy €ro MMIUIAHTaIlH B
MaTKy ObLIM MpH3HaHBI (YHIAMEHTAJIbHBIMH LIaraMu
B IIpOLIECCE YeT0BEUECKOro pa3sMHOKeHus1. OIuH opa-
3UTENBHBIA (DAKT 3aKIIIOYACTCA B TOM, YTO OOBEKTHI
(sitnexneTka, SMOPHOH WM CHEPMAaTO30Ma), TpaHC-
MOpPTUpYEeMBble B 000OMX HampaBieHHUsX (JUI1 OILUIONO-
TBOPEHUS WIIM UMIUTAHTAMH) Ye€Pe3 MaTOYHYIO TPYOy,
MIOJBEPTatoTCsl PU3NIECKOMY M XHUMUYECKOMY H3MEHe-
HUIO OKPYXKaIOIIEH Cpeabl, OTPaKAIOIEMy PErHOHAb-
HBIE Pa3IINYUs ¥ CIOXKHOCTh MAaTOYHOH TPyOBI.

YroObl JOCTHYH MECTAa OIUIOJOTBOPEHHUS MOCIE
TIOJIOBOTO aKTa, CIIEPMATO30MIbI JOIDKHBI MPOWUTH de-
pe3 pa3IMYHble aHATOMUYECKHE 00J1aCTH KEHCKOT0 pe-
MPOXYKTUBHOTO TpaKTa, TaKUe KaK IIelKa MarTKy,
MaTKa 1 MaTO4HO-TpyOHOe coeinHeHue. B Teuenue He-
CKOJIBKMX MHHYT YeJOBEUeCKHE CHepMaTO30H[Ibl, OT-
JIO)KUBIIMECA BO BJIarajunic, HA4MHAKT cBOM OyTh K
LIEpBUKAILHOMY KaHaJTy; y MBIIIEH, OJHAKO, OHU IPO-
XOJAT BECh IyTh 4epe3 MWKy MaTKH B MaTKy. XOTs
CIIEPMATO30MAbl IOJBEPraroTCs BO3ICHCTBUIO He-
CKOJIBKHX (DAaKTOPOB OKPY’KAIOIIEH Cpeabl, TAKMX Kak
KUCJIOTHBIM pH BarMHaJbHOM >KUIKOCTH, 3alUTHBIE
MEXaHHM3MBI )KeHCKOW IMMYHHOM CHCTEMBI X YaCTHYHO
HETIPOHUIaeMasi CIIN3b, 3TOT NPOXOA PEryIupyeTcs,
‘-ITO6BI MAaKCUMH3UPOBATH ITAHCHI HOPMAJIBHBIX U QHEP-
TUYHBIX CHIEPMATO30MA0B YCICIIHO 3aBEPIIUTH ITYyTEC-
IIECTBHE.

JlanbHeWInui aHaIu3 TUTEPaTypPHbIX HCTOUHUKOB
HIOKa3aJl, YTO TPAHCIIOPTHUPOBKA SIMIIEKJIETKH 110 MaTO4-
HOH TpyOe HaunHaeTcs ¢ pa3pbiBa (OIIIMKYJIA IPH OBY-
JSIIMU W 3aKaHYMBAETCS, KOTJa SHIEKIeTKa WU dM-
OpHOH ITPOXOJMT B MaTKy. Bpewms, 3arpaunBaemoe siii-
LEKJICTKOH Ha NPOXOXKIECHHE uepe3 (aIonueBy
TpyOy, B KaKOW-TO Mepe MOCTOSHHO y KaXJ0ro BHJa,
HO MEXIY BUJIaMU CYHICCTBYIOT HCKOTOPBIC Pa3JINYNA.
HeobxomnMo BpeMsi, 4TOOBI SHMIIEKJIETKA OTLIONOTBO-
pHiIach BO BpeMsi CBOETO IyTELISCTBHS, a IHIOMETPUI
TOATOTOBWJICA K HMINUIAHTAOUW W IIO3BOJIUII Pa3BU-
BAaTKCs MOCIIE OIUTOI0TBOpEHUs. OUeBUIHO, YTO H3y4de-
HHUE TIepeHoca SIMIEKIeTOK y KEeHIINH ABJIsIeTcs 6omee
CJIOXKHBIM HM3-32 3THYECKHX cooOpakeHnit. OjHaKo no-
JpoOHble HAOJIOJICHNS], IPOBE/ICHHBIE HAa APYTUX BH-
Jlax, TAaKMX KaK MBIIIM M KPOJIMKH, OKa3aJKCh MOJe3-
HBIMH.
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XKunkocts, BhIpabaThIBacMasi M CEKpeTUpyeMast
MaToOYHOW TpyOoH, obecneumBaeT cpeay, B KOTOPOW
MPOUCXOJAT BaXKHBIE PETMPOIAYKTHBHBIE COOBITHS. Y
MHOTHX BHJIOB, B TOM YHCJIC U Y YEJIOBEKA, CKOPOCTh
BBIPAOOTKH TPpyOHOU XuAKOCTH Konebnercs ot 0,06 1o
1,5 mu/cyT. M3-3a cCBOET0 aHATOMHYECKOTO TIOIOKEHUS
(haonueBsl TPyOBI HEMOCPEICTBEHHO ITOIBEPTAIOTCS
BO3JICHCTBHIO CTEPOUJIOB, KOTOPHIE STMUHUKH ITPOU3BO-
JAT BOKpYr HUX. [loaToMy y 4enoBeka (OITHKYISp-
Hasl, TIepUTOHEaJbHAs, CEMEHHAsi 1 MaTOYHas KHIKO-
CTH TaK)X€ MOT'YT BHOCUTH CBOW BKJIaJ B COCTaB TPYyO-
HOM MIKOCTH . B oTiinume ot ocransHOro opraHusma,
U3-32 MEXaHW3Ma MPOTHBOTOYHOTO OOMEHa M JPYTHX
(haxTOpOB, IUpKyMHpyromme ypoBHu E2 (3cTpagmnon) u
P4 mo Bceit MaTOUHOH TpyOe€, BEpOSITHO, BHIIIE, YeM
ypoBHU ma3Mel. [Tocne oBynsuuu koHueHTpauus E2 u
P4 B mepuToHeansHOM )KUIKOCTH 3aMETHO BO3PACTAET,
a ypOBEHb CBOOOIHBIX LHUPKYIHPYIOIIUX CTEPOUIOB
BBILIE W3-32 HU3KOTO YPOBHSI CTEPOHICBS3BIBAIOLINX
6enKOB KaK B IEPUTOHEANbHOI, TaK U B TPYOHOM KU
KOCTH. MHOI'ME HCCIIeIOBaHUs Ha 00e3bsiHaxX IOKa-
3aiu, uyTo KoHeHTpauus E2 u P4 B Tpy6HO# xuIK0CTH
ObL1a BBILIE TTOCTIE OBYJISIIIMH, A UCCIIEOBAHUS HA TPbI-
3yHax MOKa3aJd pa3jiMyus B COCTaBe aMITyJSIpHOM U
HUCTMHYECKOH KHUAKOCTH. JlOMOTHUTENbHBIMU (hakTo-
paMu, BIUSIONIMMHI Ha COAEPKaHNE CTEPOUIOB B TPYO-
HOHM JKHKOCTH, SIBIISIFOTCS MEPEMEIIAIOIINICS OOIH-
TapHO-KYMYJIATHUBHBIH KOMILIEKC M 3KCTPYIHPOBaH-
HBIC TPaHyJIE3HbIC KJICTKH B IPOCBETE MaTOYHBIX TPYO
nociie oByJsiuu. TpyOHas *KHUIKOCTD TaKXKe COAEPIKUT
HOHBI IJIA MMOAACPKAHUA OCMOJIAPHOCTU U pH, a TaKXKeC
MMUTATCJIBHBIC BCIICCTBA, TAKUC KaK I'JIFOKO3a, JIaKTaT,
MMApyBaT U aMUHOKHUCJIOTEI, KOTOPBIC ABJIAIOTCA UCTOY-
HHKOM HEPTUH JJIsl pAaHHEro 3MOpHOHA.

3apyOeKHBIMH U OT€UECTBEHHBIMU aBTOPaMH OT-
MEUeH TOT (paKT ,49TO BO BpeMsI MEHCTPYAJILHOTO IIUKJIa
MaTouHas TpyOa nperepreBaeT MOp(HOIOrnIEeCKHe n3-
MEHEHHS, KOTOpbIE KOJMYECTBEHHO pA3INYalOTCAd B
Pa3IMYHBIX YacTsIX TPYObl. DTH HUKINYecCKHe MOp(ho-
JIOTUYECKHE W3MEHEHMs IPOUCXOIST B CYIIECTBYIO-
KX KJIETKAX, TaK KaK MHUTO3 B MaTOYHOH TpyOe BCTpe-
9aeTcsl peAKo . OCTPaauOI3aBHCHMBIA IMIINOTEHE3
MPOMCXOIUT B MpoiudepaTUBHON (aze MEHCTpyalb-
HOTO U 3CTpaIbHOTO IHKIJIOB. Kak y HeoOpaboTaHHBIX,
TaK U Y OBAPUIKTOMUPOBAHHBIX XMUBOTHBIX BBEACHUEC
E2 nnynupoBano UIHOreHe3 B SMUTEINH SHIEBOA.
I/IHTepeCHO, 4TO HUJIMOI€HE3 MNPOUCXOAUT BO BpEMA
6epeMEeHHOCTH B SHIIEBO/IE II0/1A YETIOBEKa, TOTAA KaKk
y MBIIIEH PECHUTYATHIC KJIETKH AU PEepEeHIIPYIOTCS B
MIEpBYIO HE/EMIO Tocie pokaeHus. Lunorenes B sid-
IeBO/IE TUI0JIA YeJIOBeKa JI0JDKEH PeryJIMpoBaThcs Me-
XaHU3MaMH, OTJIMYHBIMUA OT MEXaHU3MOB Y B3POCIIBIX.
TonmuHa 3TN yBETNIUBACTCA B (DOJUTUKYIISIPHOM
(haze, mocTuras cBoero MakcuManabHoOro 3HadeHwus (30
MKM) B MO3JHEH (OJIIUKYIApHOW (asze, Mpexae 4em
MOCTENEHHO YMEHBIINTHCS B JIIOTEMHOBOM (hase 1o ca-
Mot Hu3Kko# Touku 10-15 mMxMm. Bo Bpems MeHCTpya-
LMY TOJIIIMHA IUTENINs PAaBHOMEPHO HU3Kas. J[o oBy-
JISIIUY BBICOTA PECHUTYATHIX U HE PECHUTYATBIX KJIETOK

OJIMHAKOBa, TOTJIa KaK PECHUYKHU CTaHOBSTCS Oosee 3a-
METHBIMH TI0CIIE OBYJISLUH H3-32 YMEHBIICHUS BBICOTBHI
HE PECHUTUATHIX KJIETOK. IIporecTepoH obmagaer aH-
THU3CTPOTCHHON aKTUBHOCTBIO W MHAYLIHPYET ACIMIIS-
LU0 B CEKPETOPHOH (ha3e MEHCTPYalbHOTO LHKIIA.
CekperopHasi aKTUBHOCTH OoJjiee BBIpaXCHa B Iepe-
mieiike, a CeKpelrs IMPOUCXOAUT B MO3IHEN mpomde-
patuBHOi1 haze. ATpodus CEKPETOPHBIX KIETOK MOCIIe
OBYJSIIMM W HEKOTOPHIE CEKPETOPHbIE TI'PaHyJIbI
HaOMIOaNMCh B PaHHUX IMJIMOTEHHBIX KJIETKaX, YTO
yKa3bIBae€T Ha TO, YTO OHU MOTIM AudPepeHIrpo-
BaThCsl OT aTPO(UPOBAHHBIX CEKPETOPHBIX KIIETOK.

Taxkum 00pa3oM , B KOHIIE JIUTEPATYpHOTO aHa-
T332 MOKHO OTMETHUTB ,4TO JI0 CHX IOpP B JAHHBIX JIH-
TepaTypsl HMH(pOpManMs O CTAaHOBIEHHHM MAaTOYHBIX
TpyO mpencraBieHa QparMeHTapHO, UMEIOTCS Pa3HO-
TJIachsl OTHOCUTEIBHO UCTOYHHKA Pa3BUTHS, BPEMEHU
3aKJIaJKH, PEKaHAM3AIUN U CTPOSHHSI 00OIOUECK Ma-
TOYHBIX TPYO B IIpe- U NOCTHATaJIbHOM OHTOI'€HE3e
JKEHILNHBI.
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KJIMHUYECKHUM CJTYYAN JIEYEHUS BOJIBHOI'O KOHTPAKTYPOM JIOIMIOUTPEHA

MAJIOMHBA3WBHOM UT'OJIbHOM ATTOHEBPOTOMMEM
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CLINICAL CASE OF TREATMENT OF A PATIENT WITH DUPUYTREN'S CONTRACTURE WITH
MINIMALLY INVASIVE NEEDLE APONEUROTOMY

AHnnomauus.

Konmpaxmypa Jiontoumpena - smo dobpoxauecmeennoe cocmosiHue, xapakmepusyroweecs. puoposzom na-
OOHHOU U Yugposou acyuu, modxcem Obimb USHYPUMETbHLIM COCMOSHUEM, 0ZPAHUYUBAIOUWUM NOBCEOHEEHYIO
@yHKYUIO, NpU OAHHOM 3A00]1e6aHUU NAMONO2UYEeCKUe PUOPO3HBIE NOJIOCHL BbL3BIEAION C2UOAMENbHYIO KOHMPAK-
mypy HACMHO-(AIAH208bIX CYCMABO8 U NPOKCUMATbHO20 Medcqhanranzoeozo cycmasga. Cywecmeyem HeCcKOIbKO
Memo008 NeHeHUus: CUMNIMOMAMUYECKUX KOHmMpaxkmyp Kucmu, C6A34HHblX C bonesnvlo ,ZZiomoumpeHa. Omu me-
moO0bl 8KIOUAOM 8 cebsi DoJlee UHBAZUBHYIO OMKPLIMYIO (DACyUOMoMUIo Uiy gacyusxmomuro. B nocieonee spems
npednoumumeﬂbﬁo UCNONB308AHUE MALOUHBA3UBHBIX MEMO006 Je4YeHUus, 6Knnudasi 66eodenue KoJIA2eHA3bl
Clostridium histolyticum unu ypecKoICHYI0 USOTLUAMYIO ANOHEBPOMOMUTO.

Abstract.

Dupuytren's contracture is a benign condition characterized by fibrosis of the palmar and digital fascia, can
be a debilitating condition that restricts daily function, in this disease, pathological fibrous bands cause flexor
contracture of the metacarpophalangeal joints and the proximal interphalangeal joint. There are several treat-
ments for symptomatic hand contractures associated with Dupuytren's disease. These methods include more inva-
sive open fasciotomy or fasciectomy. Recently, the use of minimally invasive methods of treatment, including the
introduction of Clostridium histolyticum collagenase or percutaneous needle aponeurotomy, has been preferred.

Knroueswvie cnosa: uzonvuas ANOHEBPOMOMUA, KOHRMpaxkmypa ,Hionioumpeﬁa, anonespomomust, KOHmMpdakK-

mypa, Koiiazenasa.

Keywords: needle aponeurotomy, Dupuytren contracture, aponeurotomy, contracture, collagenase.

Kontpaxtypa (6one3ns) Hromourpena (K/I) mnn
JIaTOHHBIN (aciuaibHbIi Gropomaro3 — rpydoe mepe-
POXIeHHE aloHeBpo3a Mo KOXKeil 1aJJOHHOH MoBepX-
HOCTH KHCTH, COIIPOBOXK/IAIOIIIEECs TIOCTENICHHBIM pas3-
BUTHEM CTHOaTeIbHON KOHTPAKTYPHI MaNbLEB KHUCTH
[1]. 3aboneBaHue MUPOKO PACHPOCTPAHEHHO CPEAU
HacesleHus pasHbeIx crpaH (3 %). Ilo smrepaTypHbIM
JAHHBIM, U3 BCEX 3aperMCTPUPOBAHHBIX 3a00JI€BaHMI
kuctu 11,8 % npuxoantes Ha K/, aro roBopur 06 ak-
TyaJIbHOCTH JaHHOW naTojioruu [2, 3].

BeimensinosxeHHbIE (haKTOphl B COYETAHUH C IIPO-
TPECCHPYIONIUM XapaKTepOM TE€UYEHHs JaHHOTO 3a00-
JIEBAHUS SIBISIIOTCS MPUYMHOM CTOMKOro, 3Ha4YUTENb-
HOTO CHIDKEHHS (YHKIIMOHAJIBHBIX BO3MOXXHOCTEH KH-
cteil mareHToB. B cpennem y 67 % OONBHBIX, YTO
IPUBOJUT K OIPAHUYEHHUIO TOHKOH M BBICOKOTOYHOM
JESITENPHOCTH, a y 3 % CTaHOBHUTCS NPUYMHON MHBA-
nuaHocTH [4, 5, 6].

Krnaccudukanms BKIo4aeT 1Ba OCHOBHBIX KpHUTe-
pusl: JOKanu3alus MaTOJOTHYECKOro Ipolecca B Ja-
JIOHHOM aIlOHEBPO3€ M CTENEHb BHIPAXKEHHOCTH Cruda-

TEeNbHOI KOHTPAKTYPHI ISICTHO-(aJaHTOBBIX U MekK(a-
JIAHTOBBIX CYCTaBOB KHUCTH, BOBJICYEHHBIX B [IATOJIOTH-
YEeCKHil mporecc.

JLI. Topumosa (1979) u A.M. Bonkosa (1993)
BoIIeNsIH TpU opMmel K]I, ocCHOBHOM KpHuTepHil KOTO-
PBIX 3TO XapakTep W JIOKAJIM3aLHs MaTOJOTHYECKOr0o
rporecca B KHCTH.

I. TTanenieBast popma (10 % ciyqaes). [laronorn-
YeCKHUEe M3MEHEHHS JIOKAIM3YIOTCS B IPOAOJIBHBIX TA-
’Kax JajioHHoro anoneBpo3a III mopsiaka B rpanunax
nanbia kuctu. st 3Toit hopMBl XapakTepHa cruba-
TeJIbHAsI KOHTPAKTypa 2-To MeX(]aJaHroBOTO cycTaBa
1 pasrubaTenbHas — TUCTATBHOTO MeX(aJIaHTOBOTO.

II. JTamonnas dpopma (28 % cirydaeB) orpaHuyueHa
B TIpejenax JaJOHH, B TPOJIOJBHBIX ITyYKaxX aroHEB-
po3al mopsiaka. Jlepopmariuii majgpeB KUCTH ITPH JaH-
HO# popme He HabmIOmaeTcs, crubaTenbHas KOHTPaK-
Typa XapakTepHa TOJbKO Yy ISICTHO-(alaHTOBBIX CY-
CTaB.

III. Cmemmannas gpopma (62 % cinydaeB) xapaxre-
pHU3yeTcsl BOBJICUEHHEM B IIATOJOTMYECKHH IpoIecc
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MPOJOJIBHBIX ITYYKOB JIaJOHHOTO anoHeBpo3a I u I mo-
psiAKa I3MEHEHUS HaOII0Mal0TCs Ha JTaJOHU U Ha MTaJTb-
max kucth. CruOarenbHOW KOHTPAKType TNpH ITOH
(hopMe MoIBEPKEHBI ISICTHO-(aTaHTOBBIE CYCTaBBI U
MPOKCUMaJbHBIE MeEK(aTaHTOBBIE CYCTaBBl KHCTH.
WNHorma m aucTameHBIA MeX(aTaHTOBBIA CycTaB BO-
BJICKAETCS B IMATOJOTHUYECKHI mporiecc [7].

1o crenenn crubanust Py MOPAKEHUHU ATOIOT U~
YECKUM IPOLECCOM MajblEB KUCTH Hauboiee mpreM-
JeMoit mpUHATO cunTaTh Knaccudukammo R. Tubiana,
MomuduimpoBanuyo O.A. Mikkelsen, B koTopoii BbI-
JIEISIIOT TISITh CTENEHEH BBIPa)KEHHOCTH KOHTPAKTYPHI
TAJTBIEB KUCTHU:

| creneHp — HamM4YMe KIMHUYECKAX TPH3HAKOB
0oe3nn 6e3 KOHTPAKTYPHI MaJbIEB;

Il crenens — crubanne mansies ot 0 10 45°;

Il crentens — crudanue ot 45 mo 90°;

IV crenens — crubanue ot 90 mo 135°;

V creneHs — crubanue 6onee 135°.

J1nst onipeienieHyst CTeNeHn KOHTPAKTYPhI UCTIOJb-
3yeTcsl yriioMep WM TpaHCIopTHp. Beimonnsiercs n3-
MEpEHHUE YIJIOB CYCTaBOB MAJbLEB KUCTH B MAKCUMaJTb-
HOM pa3r1/16aH1/11/1, U TIOJTYYCHHBIC 3HA4YCHUA YIJIOB
CKJIQIBIBAIOTCS JUIsl TIOJIy4eHHUsl oOLIero yria cruba-
TEIbHOU KOHTPAKTYpHI [8].

Jleuenne BKIrOUaeT B ce0s KaK XHPYPTrHUECKHUE,
TaK W HEXHPYPTHUECKUE BapHAHTHI. XHUPYpPrUUICCKHE
BapHaHTHl BKIIIOYAIOT UTOJFYATYIO allOHEBPOTOMHUIO,
YPECKOKHYIO (DACITIOTOMUIO M OTKPHITYIO (hacIUIKTO-
MHUIO.

B 2010 roxy YnpasieHne o KOHTPOJIO 3a Ipo-
JOyKTaMH MUTaHUS U JekapcTBamu omobpmio Xiaflex
(Auxilium Pharmaceuticals, Malvern, PA) (komnare-
Haza clostridium histolyticum) B kauecTBe HeXUpypru-
4ecKoro JieueHus: B3pocibix ¢ KJI ¢ manbnupyembim
myrmoBuHOW. CuHaduieke ToKa3al MHOT000EIIaroIie
paHHME pe3ysbTaThl [9].

UpeckoKHas MITH UTOJIbHAS aTOHEBPOTOMHUS — 3TO
Pa3HOBUIHOCTH ANlOHEBPOTOMHH, KOTOpAs BBHITIOJHS-
€TCsI M3 TIPOKOJIOB KOXKH CIEeNHANEHBIMA UTIIaMu. Me-
TOJIMKA JAHHOW OTIEPAINHU 3aKITF0YAETCS B YPECKOKHOM
pacceueHny XOpJ M3MEHEHHOT'O JIaJIOHHOTO arlOHEB-
PpoO3a Ha pasHbIX YPOBHAX ITPU NMOMOLIN CHEIIUAIIBHBIX
urn nquametpom ot 0,5 1o 1,2 MM, o MECTHOW WH-
(bUIBTpallMOHHON aHecTe3uel, a TakKe BBEJICHHEM B
KPYIHbIE Y3JIbl JIQJIOHHOTO aloHeBpO3a IpenapaTos
KOJUIAreHa3 WM CTEPOUIHBIX TOPMOHOB.

Touku BBeIeHUsS aHECTETHKA MPH JAHHOM BHJIE
OIIePaTUBHOTO BMEMIATEIFCTBA COOTBETCTBYIOT JOCTY-
TIaM JUTS BBITIOJTHECHHS UTOEHOW allOHEBPOTOMUH. J{71st
NpoQUITaKTHKY TIOBPEXICHUH CYXOKHINHA crudareneit
P K)XKJIOM BKOJIE UTJIBI CTPOTO KOHTPOJIHUPYETCS TIIy-
6mHa npokosia. O6g3aTeTbHO HEOOXOJUMO MTOTIPOCUTH
0OJIBHOTO COTHYTH U Pa30THYTH Majer (pHu MonagaHun
B CYXOXHWIIUE UI'JIa CMEMIACTCA IIPU aKTUBHBIX JIBUKEC-
HUSX TaJbIa).

OnacHoi 30HOW ISl BHITIOJHEHHS allOHEBPOTO-
MUH ABJIACTCA YH4aCTOK KOXKH B IMPOCKIIUN KOJBUIEBUI-
HOM CBSI3KH, TaK KaK CyXOXKWINS B TaHHOW JIOKaJIH3a-
MK (UKCUPOBAHBI B KaHaje, M UX JIETKO MOXXHO MO-
BpEIMTh IPH paccedyeHHH Jydei armoHeBpo3a. Kpome
TOTO, CYIIECTBYET PUCK MOBPEXKICHNS MaJIbIIEBBIX HE-

pBoB. [Ipu KOHTaKTe UrJIBI ¢ 000JIOYKON HepBa OOJIb-
HO¥ OIIYIIAET «IPOCTPENT TOKOM» B MAJIEII, YTO CITY>KHUT
CHUTHAJIOM OJIM30CTH K COCYIHCTO-HEPBHOMY IIyUKY,
KOTOPBI SABISETCS OTACHBIM.

IIpu paccedeHuu Tskel U3MEHHEHOTO J1aJOHHOTO
aTrloHeBpO3a KOHEI[ WIJI MEePEeMEIIal B TPEX IUIOCKO-
CTSIX — BEPTUKAJIbHOM, TOPU30HTAIBHON U CaruTTallb-
HOW ¥ aMIUTATY/Ia JTBM)KCHUI UTIIBI HE TpeBhImana 2—3
mM. [Tocne nepecedyenust BcexX TSKEH BBITIOIHSIIM T1€-
pepasrudaHue majblieB, YTO MPUBOIUIO K OKOHYATEIb-
HOMY DPa3pbIBy MEPEPOXKICHHBIX Jy4el amoHEeBpo3a,
JUKBUAMPYS TaKUM 00pa3oM KOHTpakTypy. I[lo okoH-
YaHWUU OIIEPAITH MECTa OT MPOKOJIOB Ha KOKE 3aKJICH-
BaJIH TUTACTHIPEM.

Kaunnuyeckoe naodmwoaenune. ITanmentka C, 73
ner, obparmmace B UY3 «Kmuamdaeckas OompHHIA
“PXI-Mennunna” . PoctoB-Ha-ZloHy ¢ xanobamu Ha
OrpaHHYEHUE OJTHOTO pa3rudanus 3,4,5 mapleB npa-
BOI KHCTH, CBA3aHHOTO C 3TUM HapyIICHHEM (HYHKIIUU
KHUCTH.

Co cnoB manueHTkH, 6 JeT Ha3aj oOpaTuiIa BHU-
MaHue, Ha MOSBUBIIEECS YINIOTHEHHE B LIEHTPE JIaJJOHU
NpaBoOi KUCTU. YTIUIOTHEHUE CTAJI0 PAaCTU B JUCTaJb-
HOM HaIlpaBJICHUHU, TIOCTENIEHHO OTPAaHUYWBAs TIOJIHOE
pasrubanue 5 manbia. 3a HECKOJIBKO JIET OTpaHHYCHHE
IOBIDKEHUH CTall0 3HAYUTEIBHBIM, TOSBUIHCH TSKU
mpexozsimue Ha 3 U 4 TambIbl, BEIPAXKEHO HapyIIas
¢yakumio kuctu. [lammenTka obpamianack K XHPYpry,
KOTOPBIM OBUI TIOCTaBICH JIHAarHo3 - OOJIe3Hb
JromronTpeHa IpaBoi KUCTH, TPEIIOKECHO OIEePATHB-
HOE JICYCHUE - OTKPBbITast haciudIKTOMUsA. OT OTKPBITON
omepanuy NaueHTka oTtkazanachk. OTCyTCTBHE IMOJO-
JKUTEIbHON TUHAMUKH 3aCTaBHJIO OOJBHYIO 00pa-
TUTBCS Ha TPUEM K TPABMATOJIOI'y, KOTOPBIM ObLT MO-
ctasineH auarHo3 K/I npasoit kuctu 3 cTeneHu.

B cBs3u ¢ BEIpaXKeHHBIM HapymieHHeM ()YHKIIHA
KHCTH COBMECTHO C IMAIlMCHTKOH OBLIO MPUHSATO perie-
HUE 00 BBHIOJHCHUH OIEPAald — MaJOWHBa3UBHOU
WroJbHOW anoHeBpoToMueld. OmnepaTHBHOE BMella-
TEJIECTBO BBITIONHSAJIOCH B aMOYJIAaTOPHBIX YCIIOBUSIX,
1oj MecTHOM aHecrtezuer 2% pactBopa Jlugokauna.
MabexknuonusiMu uritamMu G 23 u G 18 U3 HECKOIbKUX
CTaHJaPTHBIX JOCTYIOB, BBIMOJIHEHHBIX MapaljieIbHO
KOCOM 1 IIPOKCUMAaJIbHOM [TOIIEPEYHOM JIaJIOHHBIM KO-
HBIM CKJIaJIKaM BBITIOJTHEHO pacceueHue MEeHTPaIbHBIX
TSKEH, M3MEHEHHOIo JIAJJIOHHOTO arloeHBpO3a B JU-
CTaJbHOM HANpPAaBJICHUHU. 3aTeM MpH oMo urisl G
18 mpecedeHb! MPeCcyXOKMIFHBIC H CIIUPAIEHBIC TSIKH,
BEITIOJTHEHA peApeccanusi CYCTaBOB MajbIEB KHCTH.
[Tomy4yeHO MONHOE MACCHBHOE Pa3THOAHUE MABICB.
[Ipu BEIOTHEHNH aKTUBHOTO Pa3THOAHUS COXPAHSIICS
nedumut pasrubanus 3a cueT cnabocTu pasrudaTensb-
Horo amnmnapara 5 najsia. Ha mecta npokosoB Hakja-
JBIBAJIaCh CTEpUJIbHAS TOBs3Ka. MIMMoOWIM3anus He
TpeboBanacs.

B mocneonepannoHHOM MepHo/ie MAIMeHTKa BEP-
HyJIach K OBITOBOMY TPYyIy Ha 2-if JIeHB MMOCIE orepa-
uuu. Ha 4-e cyTku cHsita oBsizka. HazHaueHbI ympax-
HeHus Juis nanbleB kuctu. Cnycrs 14 aHei Ha3HaueH
dhoHodopes ¢ rerem «DepMeHKOD I TPOPUITAKTHKH
BO3MOXHOI'O peluanBa KOHTpakTypbl. Cnycrs 3 Me-
cslla C MOMEHTa OTepallii aMIUIUTy/Aa JIBUKEHUH B
MablaxX KUCTH MOHAs. KIMHHYeCKUX JaHHBIX 3a pe-
LUIAB HET.
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BeiBoabl. UronbHas anoHEBPOTOMHUS SIBISETCA
omepareil BpIoopa y OOJBHBIX MOXKHIIOTO W CTapue-
CKOT'0 BO3PACTa, y NAllUEHTOB C TSXKEJIOU COMYTCTBYIO-
1iell naToJIOruell, y KOTOPBIX UMEIOTCS IMPOTHUBOIIOKA-
3aHUS MPOTUBONOKA3aHUM K BBIMOTHEHUIO OTKPHITOMN
Olepalny WIN MPOBOJHMKOBON aHECTE3UH, 4 TAKKe
JIaHHBIM BHJ BMEIIATENbCTBA MOXET HMPUMEHSTHCSA B
Ka4eCTBE MOATOTOBHTENBHOTO 3Tala y MOJIOIBIX Mallu-
€HTOB C TSDKEJBIMU CTereHsMU 3a00JeBaHHs Tepen
CyOTOTaJIbHBIM yAaJE€HHEM alloHEeBpo3a. B ocTambHBIX
cily4asx BBIOOp METOJUKH OIEPAaTHBHOTO JIEYCHUS
NOAOMpAaETCs] NHANBUIYAIBHO C Y9acTHEM XHPYpra u
601BHOTO.

[Ipu oTcyTCTBUM OCHOXKHEHUM MAallMEHTaM pa3pe-
I1aeTCsl MOJIb30BAThCSI PYKOI B OBITY Cpa3y MocCIie orne-
pauuu. Ilanuentam ¢ I-II creneHsIMH KOHTpakTyphl
paspemaer NpUCTyNaTh K HpodecCHOHANBHON nes-
TEJIbHOCTH uepe3 1—2 [HA nocie onepanuu, B TO BpeMst
Kak 00bHBIM ¢ [II-IV cTeneHpr0 KOHTPAKTyphl HE00-
XOANMO OBLIO BBIMOJIHATE KOMITIEKC (pU3HOTEpaneBTH-
YECKUX IMpoucayp U CricuruaJbHbIC YIPAXHCHUA, ITPU-
MEHATh 3TalHyI0 UMMOOWIN3AIMIO KHCTH B HOYHOE
BpeMs. Y JNaHHOH KaTeropuu MalMEeHTOB IIOJIHOE BOC-
CTaHOBJICHUC (I)yHKI_lI/II/I KUCTU TIPOUCXOAUJIO B CpECI-
HeM B Teuenue 10 gHeil.
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HOPTAJIBHOM T'MNEPTEH3UU HUPPOTUYECKOI'O TEHE3A

Kozyrevskiy M.A.,

Khoronko Yu. V.,

Blikyan A.V.,

Krivorotov N. A,,

Kolomiets K. V.

Rostov State Medical University

METHOD FOR EARLY DIAGNOSIS OF HEPATORENAL SYNDROME IN PORTAL
HYPERTENSION OF CIRRHOTIC ORIGIN

Annomauus.

[Ipeonoswcen u anpobuposar 6 KIUHUHECKUX YCA0BUAX CNOCOO panHell OUASHOCMUKY 2eNnamopeHaIbHO20 8
mMoM uucie Ha QoHe NpPoeedeHuUs NOPMO-CUCMEMHO20 WYVHMUPYIOWe20 ONepamueHo20 Meuamenscmed
TIPS/TUIIC y 6onvhbix ¢ nopmansHoll 2unepmensuell yuppomuieckozo eenesa. Ilpumenenue opusunaibHo2o cno-
coba pannetl OUASHOCMUKY NO360ISAem 00OUMbCS CHUIICEHUS KOIUYECMEa IeMAbHbIX UCX0008.

Abstract.

A method of early diagnosis of hepatorenal cancer, including against the background of port-system bypass
surgery TIPS, has been proposed and tested in clinical conditions/TIPS in patients with portal hypertension of
cirrhotic origin. The use of the original method of early diagnosis allows you to reduce the number of deaths.

Knroueewie cnosa: zenamopenaﬂbnbld CuH()pOM, nopmaibHAasl c2UNepmeH3usl, yuppos nedex, acyum.
Keywords: hepatorenal syndrome, portal hypertension, liver cirrhosis, ascites.
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B nocnenHue rofbl OTMEUYEHO yIyYIIEHUE BBISB-
JIIEMOCTH Ha 0oJiee paHHUX CTAaIUSAX 3a00JIeBaHUH Tie-
YEHH, NPUBOSIIINX K (POPMUPOBAHUIO IUPPO32 IIEYCHU
(LIT) [1]. Knuangeckoe Teuenue LI1 y momasmisromero
OONBIIMHCTBA NAIUEHTOB CONPOBOXKIAETCS Iporpec-
cupoBanneM noptansHoi runeprersuu (I1), aro mpu-
BOJUT K BOZHUKHOBEHUIO KH3HEYTPOKAIOIIUX OCIIOK-
HeHnid [2]. MaHudectanus remnaTopeHaIbHOTO CHH-
npoma (I'PC) na done pedpaxreproro acuura (PA) B
70% citygaeB IPUBOAMT K JETATLHOMY HCXOIY B TEUe-
HHE 2-X MecsIeB OT BpEMEHHU YCTaHOBJICHUS AUarHo3a
[3]. Pannsas muarnoctuka mposisneHmit ['PC HeoOxo-
JIUMa Ul CBOEBPEMEHHOI'0 Hayana NaToreHeTHYeCKOn
Tepamuu [4].

Ilenb uccnenoBaHus - yIy4lIUTh Pe3yIbTaThl Jie-
yerns 0ompHBIX ¢ ['PC npumenenneM pazpaboTaHHOM
3¢ PEeKTUBHOI METOIMKY paHHEW IUarHOCTHKH.

Marepuan u metonsl. Cpenu 107 nmannesToB ¢ PA
LUPPOTHUECKOTO TeHe3a, IOJBEPIIINXCS KOMIUIEKC-
HOMY JeueHuro, ruarao3 I'PC 2-ro tuma monTBepxaeH
y 24 manueHToB. J[narHocTUKa MpoBeieHa Ha OCHOBA-
HUH OOIICTIPUHATHIX KpuTepueB. Bee manmeHTs ¢ PA
MOJIyYaJi JUIUTENBbHYI0, CO BPEMEHEM CTaBIIYIO Majo-
3 EeKTUBHOM, Tepanuio NUYypEeTHYECKUMHU Ipernapa-
TaMH Ha (oHe OeccoyeBOil ANETHI M OTPAHUUYCHHS I10-
Tpebienus sxuakoctu. Cpemuuii Bo3pact - 47,5+9,4
net. bonee wem y 60% Gompubix LIT 6611 acconnupo-
BaH ¢ renatutamu B wnu C. [ OLeHKH pUCKa pa3BU-
tusi [PC pa3paboraH IOHArHOCTHYECKHHA aITOPUTM
(Croco06 nporHo3upoBaHys pUCKa Pa3BUTHS renarope-
HaJIbHOTO CHHIPOMA y OONBHBIX C HOPTaIbHOM rUIep-
TeH3ueH mmppornyeckoro reuneza /Ilatenr P®
Ne2675826). Y mannueHTOB UCXOTHO UCCIEAYIOT TOKa-
3aTelnyu KpeaTHHUHA TJIa3Mbl, KIMpeHca KpeaTHHHHA,
CKOPOCTH KIIyOOYKOBOH (MIBTpanny, KOHIIEHTPAIuU
KaJusg U HaTpUs IJIa3MBbl, Jajnee MalueHTy BBOJAT ce-
JIEKTUBHBII Ba30KOHCTPUKTOP Tepaunpeccud 1000 Mxr
TPEXKpaTHO ¢ MHTepBajioM 4-6 yacos. [locne vero, ye-
pe3 6 9acoB OT MOCIIEAHETO BBEICHUS TIOBTOPHO BBI-
MOJIHSIOT BBIIIEYKa3aHHBIC HCCIIETOBaHUS. VI3MeHeHns
3HaYCHHMH NapaMeTpoB OLIEHUBAETCS B Oaiax, Mo3Bo-
JISFOINMX MPOTHO3MpoBaTh puck pazsutus ['PC. B pe-
3ynbTaTe HAIeTo WCCIeNOBaHMs 22 TMalueHTa OTHe-
CEHBI K TPYIIE OUYeHb BBICOKOTO pucka pa3sutus ['PC.
Jleuenne manmeHTOB ¢ BepudunupoanHsiM [PC u
OuYeHb BBHICOKUM pUCKOM pa3utus [’ PC nposoauiu mo
OOIIEPUHATON METOAMKE ¢ IPHMEHEHHEM Iperapa-
TOB TEpJIHIpPeccrHa, 10haMUHa, OKTPEOTH A, HH(PY3H-
SIMH aJIbOYMHHA, KOJUIOUTHBIX ¥ KPUCTAJUIONIHBIX pac-
TBOPOB. B 1omosiHeHHe K OOMIEHPUHITON Tepanuu 57
MalMeHTaM B BBIITOJHEHO TPAHCHIOTYJISIPHOE BHYTpPH-
MEeYeHOYHOE MOPTOCUCTEMHOE UTYHTHPOBaHUE
(TIPS/TUIIC). Onepammu TIPS/TUIIC moasepriuch
12 naumenToB ¢ BepudumpoBanusiM ['PC-2-ro Tvna u
11 mamMeHToB C OYEHb BBHICOKHM PHCKOM Pa3BUTH
I'PC. 50 nanmeHToB, COCTaBHBUIMX KOHTPOJBHYIO
TPYIILY, TOBEPIIINCH KOHCEPBATHBHOM TEpaIni.

Pesynerarer: IlpoBeneHO cpaBHEHHE IUHAMUKU
KIIMHUKO-JTAa00paTOPHBIX W MHCTPYMEHTAIBHBIX MOKa-
3aTesiell OCHOBHOM IpyMIle UCCIEN0BaHUA MO CpPaBHE-
HUIO C KOHTPOJIEHOU. VI3MeHeHus O0JIBIIMHCTBA TTOKa-
3areneit obmero ananmsa kpoBu (OAK) Obutn cratu-
ctiuyeckn HezHaumMmbl  (p>0,05). Jlume ypoBeHb
TPOMOOIMTOB yske uepe3 3-4 Helles 1ocie UIyHTHPY-
IOIIEr0 MOCOOMS MMeN BBIPAKEHHYIO TEHIEHIMIO K
HApacTaHUIO BCIEACTBUE PEAYKIMH THIIEPCIUIEHU3MA.

VY 41 (78,8%) manyeHTOB ATOH TIpynmbl OTMEYCHO
YMEHBIIICHNE BBIPAXCHHOCTH aclUTa B TEPBYIO He-
JIeNI0 TOoCJ€ OIepalty, MOATBEPKACHHAS JaHHBIMU
MIEPUMETPUH KUBOTA. VI3MeHEeHHS B OMOXMMHYECKIX
ananuzax (AJIT, menounas gocdarasza, I'TTII) ¢ 4 He-
JIEJIM C HE3HAUNTENBbHON TEHACHLIMEH K HOpMAJIU3aL1H,
CTaTUCTHYECCKH He nmoctoBepHOi (p>0,05), B pe3yib-
TaTe coxpansromerocs ¢GoroBoro 3adoeBanms — LII1.
Hawubornee 3HaunMble N3MEHEHHS JOCTUTHYTHI B ITOKa-
3aTeNsaxX YpOBHS KpeaTHHWHA, MOYeBHHBI U K+ (p
<0,05). laHHble U3MEHEHHUSI COXPAHSIIUCH BIUIOTH JO
roaumgHoro mepuona Habmromenus. [Ipu ¢yHKUHOHH-
pyIoleM BHYTPUIIEUCHOYHOM IIIYHTE B CPEHEM K 3-My
MECSITy ITOCIICONEePAIIOHHOTO HAOIIOACHUS Y 3HAYH-
TEJILHOTO YHCIa ManueHTOB (46) oTMevanach MmoJiHas
PEeAYKIWS aCINTa, YTO MIOATBEPKICHO JTaHHBIMH TICpH-
MeTpuu xuBoTa U Y3U Opromnoii nonoctu. [pocie-
JKeHa JIETaJIbHOCTH B CPOKH 6 Hen, 6-12-24-36 mec. [1o-
clieonepaluoHHas 6-Hen JeTanbHocTh Bo I rpynmne —
5,8% (3 mammenTa). | manueHT CKOHYAJCS Ha 3 CyTKH
Iocjie BMeEIIaTeIbCTBAa B PE3yJIbTaTe MPOrpeccHpoBa-
Hus I'PC. Eme 2 nanueHTa, y KOTOPBIX 10 ONEPATUB-
HOT'O BMEIIAaTeIbCTBA OTMEUECHA YMEPEHHAas! OJIUTYpPHs,
0e3 xnmHu4yeckux npusHakoB I'PC, ymepnu yepe3 7 u
12 cytox npu nporpeccupoBanuu [ PC u ycyryonenun
NEYeHOYHON HenocTaTOYHOCTH. CTaTHUCTUYECKH 3Ha-
gnmMele pasmmans (p<0,05) oTmedeHb B cpoku 6 u 12
MecsueB. JletanbHOCTh B | (KOHTPONBHOMN) TpyMIIE Ue-
pe3 6 mec cocraBmina 22,0% (ymepin 11 0onbHBIX), de-
pe3 12 — 42,0% (21 manuent). Bo II rpymnmne 6-mec ne-
TaJIHOCTE cocTaBmia 9,6% (5 mamumentos), 12-mec —
19,2% (10 GonbHBIX). JIuHaMUKa JIeTaIbHOCTH uyepe3
24 n 36 Mec. B 00eHX TpyIIax BEIpaBHUBACTCS.

BeiBoabI. TpaHCHIOTYIIPHOE BHYTPUIIEYEHOYHOE
moptocuctemMHoe myHTupoBanne TIPS/TUIIC moka-
3aHO maiueHTaM c¢ BepuduimpoBanusiM [PC 2-ro
TUIIA U OYEHb BBICOKMM puckoM pa3sutus I'PC, BBuay
BIUSHUS HA OCHOBHOW MAaTOT€HETWYECKU (akTop —
MOPTANFHYI0 TUIEepTeH3u0. llpuMeHeHne cmocoba
HNpoTHO3MpoBaHus pucka pas3sutus ['PC mo3BomseT
MPUHUMATE PEUICHHE O HEOOXOTUMOCTH HIYHTHPYIO-
IIEro Mocobus 10 KIMHIMYECKUX MPOSABICHUH, YTO TO-
JIOKUTEIBHO BIUSET HA MCXOJ] 32a00JICBaHUS U BBIXKH-
BAaeMOCTb MAI[EHTOB.
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EVALUATION OF THE CLINICAL EFFECTIVENESS OF THE USE OF AN AUXILIARY DEVICE
FOR ANESTHESIA USING THE "BACK LOW BLOCK™" TECHNIQUE

Annomauusn

Ob6s13amenbHbIM YCA08UeM HEe0OX0OUMBIM OJisl ROJYYEHUs COCMOSIMENbHOU NPOBOOHUKOBOU AHECTNE3 Ul 6TIs1-
emcst MOYHOCMb NPU OOCMUdICEHUU COOmEemcmsyioue2o yeneo2o nynkma. C yeavio nosviuienus 3¢hexmueno-
cmu u 6e3onacHocmu ManoubyasapHou anecmesuu no mexuuxe «Back Low Blocky 6si10 paspabomano écnomoza-

menvHoe npucnocodnenue «BLB Providery (BLBP).

Lenvio pabomul A61AN0CL KIUHUYECKOE U3YYEHUE BIUSHUS PA3PAOOMAHHO20 8CHOMO2AMENbHO20 YCMPOU-
cmea «BLB Provider» na s¢pghexmuenocmo manoubynapnoii anecmesuu ¢ mexnuxe «Back Low Blocky. B uccre-
Odosanuu npunumau yyacmue 620 nayuenmos 6 6o3pacme om 18 0o 60 nem, Komopvle HYIHCOANUCH 6 TeYeHUU

3Y008 ¢ npUMeHeHueM MAHOUOYIAPHOU aHeCcme3ull.
Abstract

A prerequisite necessary for obtaining a sound conductor anesthesia is accuracy when reaching the appro-

priate target point. In order to increase the effectiveness and safety of mandibular anesthesia using the "Back Low
Block™ technique, an auxiliary device "BLB Provider" (BLBP) was developed. The aim of the work was a clinical
study of the effect of the developed auxiliary device "BLB Provider" on the effectiveness of mandibular anesthesia
in the "Back Low Block" technique. The study involved 620 patients aged 18 to 60 years who needed dental treat-

ment using mandibular anesthesia.

Kniouesvte cnosa: nudicnas yenrocmv, ManoubyiapHas anecmesusi, UHOEKC MAHOUOYIAPHOU aHecme3ul,

MeCmHbl anecmemux, 3d)d)€KmM6HOCWlb anecmesuu.

Keywords: mandible, mandibular anesthesia, index of mandibular anesthesia, local anesthetic, anesthesia

effectiveness.

OO0s13aTeIbHBIM YCIIOBHEM HEOOXOJUMBIM JUTS T10-
Jy4eHHs COCTOSATENLHOW IPOBOJHHKOBOIM aHECTE3NH
SIBIISIETCA TOYHOCTb IMPH JOCTUXKEHUU COOTBETCTBYIO-
IIETo IeJIeBOro MyHkTa. KimmHnmaecku 3To obecnednBa-
eTCsI BRIOOPOM TEXHHWKH aHECTE3UH U MPABHIBHOCTHIO
ee BeImonHeHws [1, 2].

B 0CcHOBY METOIMK BCEX MMPOBOJIHUKOBBIX aHECTE-
3UH TOJ0XEHBI yCPETHECHHBIE aHATOMHYECKHE OPUCH-
THPBI, YTO OrpaHNINBAET HPPEKTUBHOCTD JAHHBIX Me-
TOJMK BapHaHTaMH aHaTOMHYECKOI N3MEHYMBOCTH |3,
4].

CTpoeHue YeloCTHO-INIIEBOH 00J1acTH XapaKTe-
pHU3yeTcsl Upe3BbIYAMHON CIOKHOCTBIO U KOMIIAKTHO-
CTBIO QHATOMHYECKHX CTPYKTYp, a TaKkxKe Bapuades-
HOCTBIO UX MIPONOpHHUii ¥ cooTHomenui [5]. B wacTHO-
CTH, 3TO SIBJISIETCS NMPUYHHOIN TOTO, YTO JOCTH)KEHHE

LIENIEBOT0 IYHKTa aHecTe3nn 1o Metoauke BLB nponc-
xoguT B 84 % ciydaeB Jake IpU YCIOBUH NPaBUIIb-
HOTO BBINOJIHEHHUS M OTCYTCTBHM KaKHX-JHOO 3aTpy-
HSIOIUX (haKTOPOB, UYTO B IEHCTBUTENIBHOCTH MPAKTH-
YeCKH HE BO3MOXKHO. B peasibHbIX KIMHHYECKHX
YCIIOBUSX MOTPEIIHOCTH, ONTMOKH U HEOJIaronpusiTHHIS
(baxkTopsl Bceraa HAKAaIUIMBAIOTCS, YCHIIMBAs JpYr
Jpyra, 4To, B CBOIO, O4Yepe/Ib IPUBOAUT K 3HAYMTEIb-
HOMY CHIKCHHIO 3()(hEeKTUBHOCTH 1 O€30T1aCHOCTH JIFO-
60it metouku [2, 3, 4].

C nesbio noBeIIeHNs 3¢ GEeKTUBHOCTH 1 Oe3omac-
HOCTH MaHANOYJIAPHON aHEeCTe3UH Mo TexHHuke «Back
Low Block» 6buio pa3paboTaHO BCIOMOraTelbHOE
npucnocobnenne «BLB Provider» (BLBP).
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Henbro paboTHI ABIIIOCH KITMHAYECKOE H3YUCHHE
BIIMSIHUS Pa3pab0TaHHOTO BCIIOMOTATEIBHOTO YCTPOU-
crBa «BLB Provider» na sddexruBrocTs MaHANOY-
JSIpHO# aHecTe3un B TexHuKe «Back Low Blocky.

Marepuaibl U MeTOAbl Hccaen0oBaHus. B uc-
CJeI0OBaHUM MpUHUMAaNK y4yacTue 620 MalueHToB B
Bo3pacTe oT 18 1o 60 ner, KoTopble HYXIAIHUCh B Jie-
YEeHUH 3y0OB C MPUMEHEHNEM MaHANOYIISIPHON aHecTe-
3un. Jledenme 3yOoB mpoBomgmiock Ha Oaze I['Y
«ICUJIX HAMH VYxpauHBI», COTIACHO yTBEPKACH-
HBIX JIOKAJIBHBIX MPOTOKOJIOB. Bo Bcex ciydasx aHe-
CTE3WsI MPOBOIIIACH OJHHUM BPadyoOM C HCIIONB30Ba-
HHEM CTOMATOJOTHYECKOTO aHECTeTHKa «ApTH(PHH-
310poBhE» W3 ONHOW MApPTHU. YUYacTHE IalHeHTOB
OCYIIECTBIISUIOCH Ha OCHOBE IMHCHMEHHOTO COTJIacusl.
Vcnonp30Bannuch TONBKO 3aperHCTPUPOBAHHBIE B
VYkpauHe JekapcTBeHHbIE cpexacTBa. VccienoBanue
MPOBOJIMIIOCH C COXPaHEHHEM KOH(HICHIUAIbHOCTH
nuyHOW WH(popMaImu o marueHtax. OO0s3aTebHBIM
YCIIOBHEM B KaXXJIOM CIIydae OBUIO OCTIKEHHUE aJIeK-
BaTHON aHECTE3WH UL JICUCHHs Kapueca WM ITyJb-
muTa. 111 00BEKTHBHOTO CPAaBHEHUS ITHX JBYX METO-
MUK OBDT TpPUMEHEH WHISKC MECTHON aHeCcTe3Wd
(IEHA), yuuTsBatonnii 0COOCHHOCTH METOIHUK, KO-
JIMYECTBO aHECTE3UPYIOIIETO BEIIECTBA U ee (hapMaKo-
Jloru4eckue cBoMcTBa [6].

I'pymma Nel — 320 marmeHTOB. AHECTE3Hs TPOBO-
mnnack o Metonnke Back Low Block. Beero 6su10
npoBesaeHo 591 aHecresus.

I'pynna Ne2 — 360 nanueHTOB. AHECTe3HsI IPOBO-
JUJIach C TPUMEHEHHUEM BCIOMOTaTeNIbHOTO YCTPOM-
ctBa (BLBP) mi1st npoBeieHNs aHECTE3UH 110 METOINKE
Back Low Block. Beero 6bu10 mposeneno 540 anecrte-
3UH.

VYcerpoiicTBo st MaHHOYIIApHO# aHecTe3nu "BLB
Provider" (BLBP) 6r110 pasodpano aBropom [7]. Cra-
THCTHYECKass 00paboTka MaTepuaia IMPOWU3BOANIACH
METOOM MaTEMaTHYECKON CTAaTUCTHKH ISl aHaIn3a
MIOTYYEHHBIX TaHHBIX, C UCTIOJIb30BAaHUEM ITapaMETPH-
geckoro t-kputepus Crrpronenrta. IIpoBepka HaWjeH-
HBIX PAaCXOKACHHUH aHaJIM3MpoBajlach Ha YpOBHE 3Ha-
yumoctu p< 0,05.

Pe3yabTaTsl 1 ux o0cy:xkaenune. B ocHOBY pa3pa-
00OTKM BCIIOMOTaTeNbHOrO YycTpoiictBa «BLB Pro-
vider» (puc.1, 2) a1t TPOBOAHHKOBOH aHECTE3WH Ha
HIDKHEH 4eTIOCTH OBIIO MOJIOXKEHO PEUICHUE CIeIyIo-
mMUX KIMHAYECKUX 3a/ad: KOHTPOJIb IPABUIIBHOTO
HAaIpaBJICHUS UTJIbI K I€JIEBOMY IIYHKTY IIPHU BBITIOJIHE-
HHUH aHECTE3UH; KOPPEKIHS HANPABICHUS UIJIBI B CITy-
yasx OTKJIOHEHHUH OT CpelHEN aHATOMUYECKOH HOPMBIL;
HUBEJIMPOBAHKE BJIUSHUS MECTHBIX HEOJIArOMmpUsATHBIX
(haKTOpOB sl IPOBECHUS AaHECTE3HH.

o

Puc. 2. Knunuueckoe ucnonvsosanue nposatioep «BLB Providery npu manoubyrspnoii anecmesuu.
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CpaBHUTENBHBIH aHAMM3 3(()EKTUBHOCTH MaHAMOYIAPHOW aHeCTe3WMH 0e3 W ¢ MPUMEHEHUEM YCTpPOICTBa
BLBP ¢ noMo1po HHAEKCAa MECTHON aHECTE3UH MPEAOCTABICHEI B TA0JHIIE.

Tabmumua
CpaBHHTeIbHBII aHATN3 Y PeKTHBHOCTH MaHIUOY/ISPHOIi aHecTe3uH ¢ npuMeHeHuem BL BP
TI IMA
KE (TepaneBTHUECKUI MHACKC M (uHzEKC MecT-
(xmuHUYecKas 3¢- (oOBeM aHecTEe3UpY- N
I'pynma aHeCTEe3MPYIOILEro Bellle- HOM aHecTe3uH,
(exuBroCTS asie- CTBa, OTHOCUTEJIbHBIC €/IH- fOIIEro pacteopa, CJIOBHBIC €U~
cTe3uu, Oasbl) ’ — A M) y — n
I'pynma Ne 1
(Bg‘f'o‘ct;)w 13,7+1,3 3,33 1,90+0,85 24,0+1,9
n=320
I'pymma Ne 2
(Back Low
Block u3 14,1411 333 1,78+0,92 26,4+1,6
BLB Pro- p<0,05 ' p<0,05 p<0,05
vider)
n=360

[Tpumeyanue: p — NOPIBHSHHS MIX rpynamu

CpaBHuTeNbHBIN aHanu3 uHAekca UMA B rpym-
max Ne 1 u Ne2 mokasan qOoCTOBEpHO 00Jice BHICOKYIO
s¢dexTuBHOCTE MeTomukn «Back Low Block» ¢ wc-
nonb3oBanueM «BLB Provider».

HNMA coctaBui B cpenHeM 1o Tpymme st «Back
Low Block» C «BLB Provider» 26,4 y.e., a ans «Back
Low Block» — 24,0 y.e. rmaBHBIM (pakTOpOM B pa3i-
yuy nokazarenet UMA i rpynmsl Ne5 u rpynmnsr Ne6
CTal 00BEM AaHECTE3UPYIOLIETO PacTBOPA, KOTOPHI
ObuT HEOOXOIUM [UIS JIOCTIDKCHHS JIOCTaTOYHOTO
YPOBHSI aHECTE3HH.

ITomumo nokazarens UMA mexay I'pynmamu Nel
1 Ne2 ObUTH OTMEUEHBI 3HAUUTEIbHBIC PA3INUUs B JIU-
HaMuKe aHecTe3ud. [Ipu BBINOJNIHEHUH aHECTE3UH
«Back Low Block» ¢ Provider Bpemst BBeleHuUs cTaH-
JIapTHOTO 00beMa aHeCTEeTUKA B KoJu4ecTBe 1,7 MJI co-
CTaBWJIO, B cpefiHeM, 90 CeKyHI, a MPU3HAKH aHECTE3UHN
HapacTaii 0ojee CTpEMHUTENIFHO, YeM 0e3 ero HCIoiIb-
30BaHUsL.

CocCTOSITENTPHOCTh aHECTE3WH ISl  MallMeHTOB
I'pynnsr Ne2 xoHcTaTUpoBajach yXe Ha JAECATON MH-
HYTE, YTO CBHJIETEJILCTBYET O 0o0Jiee MHTEHCUBHOM ee
nuHamuke. Takke oTMeuanach ¥ Oonee BhICOKas d¢-
(heKTUBHOCTH aHECTE3MH C IPHUMEHEHHEM TIpoBaiiaepa.

Bo Bpems KIMHHYECKMX HCCIIEIOBaHUI Oblia
NpeANpPUHSATA MONBITKA CHIKEHUS] BBOJMMOIO 00beMa
aHecteTHka Ha 0,5 MJI, KOTOpas B psJie CIydaeB OKa3a-
Jach YCHENIHOHW, OCOOCHHO y MAaIMeHTOB C MEHBIINM
BECOM.

OtMeuaeTcsi ¥ CHW)KEHHE KOJINYECTBA JIOTOJIHH-
TEJILHBIX aHECTE3H, PU UCTIOIB30BAHHUH ITPOBaliAepa,
HEOOXOANMBIX ISl HACTYIUIEHUsI 3 QEKTUBHOTO 00e3-
6osmBanuns. K npumepy, Ui JOCTHKEHUS JIOIKHOTO
anectesupytomiero 3ddekxra B I'pymnme Nel, motpebo-
Bajoch TpoBeAeHne 591 aHecTe3wu, TOTAa Kak B
I'pynme Ne2, mpu paBHBIX HPOYMX YCIOBHSX, BCETO
65110 Tpom3BeeHo 540 anecte3uil. ITO MOXKeET 00BsC-
HATBCS TeM (PakTOM, UTO HMCIIOJIb30BaHUE TpoBaigepa
MI03BOJISIET HUBEIUPOBATh BIMSHIE MECTHBIX HETaTHB-
HBIX (DaKTOpPOB, B YaCTHOCTH MEUIAIOIIETrO 53bIKa, a
TaKke KOPPEKTHPOBATh HAIlpaBJIEHHE WIJBI IPH IO-
BTOPHOH aHecTe3uH myTeM nosopota BLBP.

Bo Bcex ciyuasix, mocie BBeICHHS JAOTIOTHUTEIb-
HOT'O KOJIMYECTBAa aHECTETHKA ITPU MOBTOPHOW aHecTe-
3um (1,7 Mt X2 xapmynel) obecrieunBaiach BO3MOX-
HOCTb BCKpPBITHS IIOJIOCTH 3y0a, a MOTPeOHOCTh BO
BHYTPUITYJIIIAPHOM aHECTE3UH CYLIECTBEHHO CHH3H-
71ack.

YCTaHOBIIEHO, 4TO, B CpPEeIHEM, MK aHECTE3HH
s metonuku Back Low Block ¢ Provider saunnancs
¢ 9 MunyTshl. [lnaro anecTe3nn cocTaBisiio okoJo 50-
65 MUHYT, MOCJIE Yero Takke HalJIoanach OTpHIA-
TeNnbHasl TUHAMHKA aHECTE3UH C MOCTENCHHBIM yraca-
HHUEM ee Npu3HakoB B TeueHue 60-160 munyt. Cnemyet
OTMETHTH, YTO y HanueHToB [ pynmer Ne2, mocne npo-
XOXKICHUsI IIJIaTO, NPH3HAKKW aHECTE3UH ObUIM BBIpa-
JKeHBbI cuiibHee. Takke BO BceX Ipyniax HaOIoaaIuch
eIMHUYHBIE CITy4aW «H30BITOYHO-AJIUTEILHOI aHe-
CTE3UH, KOTOpast Jyinjachk 6-8 4yacos.

U3 540 anecre3uil MpoBENEHHBIX Y MNallIEHTOB
I'pymmer Ne2 ¢ mcnonp3oBanueM ycrpoiictBa «BLB-
Providery momoxuTenabpHBIX acnupanuii He HaOIIOaa-
JIOCh.

[To cyOBbEKTUBHBIM OIIYIICHUSM MAlUEHTOB HC-
noss3oBanne «BLB-Provider» mpu mposenennn aHe-
CTE3MM HE BBI3BIBAJIO Yy HHUX KaKUX-IHOO HEymoOCTB,
UCKIIIOUEHHEM CTalHd €JAMHUYHBIE CIy4au, KOTOpbIE
OBUTH CBSI3aHbI C BHIPQYKEHHBIM PBOTHBIM pedIIeKcoM.

BoiBoabI. Pe3ynbTaThl KIIMHUYECKOTO HCCIIe[0Ba-
HUS TI0 M3YYCHUIO 3(P(PEKTUBHOCTH M 0E30MacHOCTH
npumenenus «BLB-Providery no3Bosnsiior cenars Bbi-
BOJI O BO3MO>KHOCTH IIPMMEHEHUS! JaHHOT'O BCIIOMOTa-
TENILHOTO YCTPOMCTBA B MOBCEIHEBHOW KIIMHUYECKOMN
npakTrke. CieyeT OTMETHUTb, YTO B IPOIIECCE UCIIOIb-
3oBanust «BLB Provider» 6sut onpeienicH psii BO3MOXK-
HBIX YCOBEPIIEHCTBOBaHHIA, KOTOPBIE MOTYT pacliu-
PHUTH ero GYHKIHMOHANBHOCTh U 00ECIICUNTh OOIBIIIHA
ypoBeHb KoM(opTa Jyist Bpaya | MalUeHTa IIPH BBITOJ-
HEHUU aHECTE3HU.
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