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Abstract

The article is devoted to the current problem of the mechanisms of human heredity - the ability of the body
to transmit its signs and features of development to offspring. Particular attention is paid to the role of the genotype
of an organism, the influence of genes on individual susceptibility, including diseases, to anti-social behavior, to
talent, to physical or intellectual activities, the influence of family and cultural and social environment on the
formation of man. The special role of genes as carriers of our capabilities, including the ability to change and
improve, and at the same time the importance of the social environment, which plays a crucial role in the formation
of human character, is noted.

AHHOTAIHUSA

Cratps IIOCBAIIICHA aKTyaHLHOfI Ha CeFO}:[HSILHHI/Iﬁ JCHb npo6neMe MEXaHHU3MOB HACJICACTBCHHOCTH YCJIOBCKA
- CIIOCOOHOCTH OpraHU3Ma IepeaBaTh CBOM IIPU3HAKH U OCOOCHHOCTH Pa3BUTHA MOTOMCTBY. IIpu 3TOM ocoboe
BHMMAHHUC YJCJICHO POJIM IT'CHOTHUIIA OpraHru3Ma, BJIWAHUA T'CHOB Ha MHAWBUAYAJIbHBIC IIPCAPACIIOJIO0KEHHOCTHU, B
TOM YHUCJIC K 60J‘I63HHM, K acolluaJIbHOMY MMOBCJICHUIO, K TAJIAHTY, K (I)I/ISI/I‘JGCKOI\/'I 401051 PIHTeJ'IJ'IGKTyaJ'IBHOfI ACATCIIb-
HOCTH, BJIMSIHHUA CEMbU U KyanypHO-COL[HaJ‘IBHOfI Cpcabl HA (l)OpMI/IpOBaHI/Ie yejioBeka. OTMeuaeTcst ocodast POJib
T'€HOB, KaK HOCHUTEJIeH HaIlIMX B03MO)KHOCT€I71, B TOM YHCJI€ BO3MOKHOCTEHN K N3MEHECHHUTIO U COBCPUICHCTBOBAHUIO,
U B TO XK€ BPeMs BAXKHOCTh COLIMAIEHOTO OKPYKECHHUS, KOTOPAst HTPaeT PEHIafoNIyo POk B (POPMUPOBAHNH XapaK-
TEpa YCJIOBCKA.

Keywords: genetics, heredity, genotype, phenotype, genes, chromosomes, character, talent, intellect.
KutioueBble ¢J10Ba: TeHETHKA, HACJICJICTBEHHOCTh, T€HOTHUII, (DEHOTHUII, T€HBI, XPOMOCOMBI, XapaKkTep, TaJaHT,
HUHTCIIJICKT.

BBenenue

Kax nayka reneruka Bo3Hukia B 1900-x ronax,
Korja ObUTH c(hOPMYITUPOBAHEI OCHOBHEIC 3aKOHEHI ITe-
peaayn HACIeICTBEHHBIX MPU3HAKOB OT OJHOTO MOKO-
JIEHUS K APYroMy. DTU 3aKOHbI, IPUMEHUMBIE KO BCEM
PaCTeHUSIM, )KUBOTHBIM U Ja)K€ K OJJHOKJIETOYHBIM Op-
raHu3Mam, JoKazaiu (yHIaMEHTAJIbHYIO OOITHOCTH
BCEro >KMBOI0 M TO3BOJUJIN JIIOAIM BMEIIUBATLCI B
MIPOIIECCHI HACJICJICTBEHHOCTH, KOHCTPYHPOBATh CBOU
dhopwmel xuBoro. I1o Mepe TOro Kak MBI IIOCTUTaeM MO-
JIEKYJISPHBIC OCHOBBI JKU3HH, BCE HAIIIA MEUYTHI O CO3/1a-
HHUH HOBBIX €€ (hOpM MepexosaT U3 00JIaCTH HAyIHOU
(haHTACTHKU B pealbHYIO XKHU3Hb. [10YTH KaXK bl IeHb

TEJICBUICHUE, Ta3€Thl U JAPYTHE UCTOUYHHKH HHPOpPMA-
MM COOOINAIT O JOCTHKEHHMIX B 00JIACTH FeHETHYE-
CKUX HcclieioBaHui [4].

Ho reneTtunka cBOMMH KOPHSIMHM YXOIUT B JAJIEKOE
MpOLIIIOE, U OHAa BOBCE HE BO3HUKJIA HEOXXUAAHHO B
Havasie XX Beka Ha mycTtoM Mecte. Jlroau Havanu 3a-
JyMBIBATBCS O HACIEACTBEHHOCTH, TOXKaIyH, eme ¢
TIepPBBIMH TIPOOIIeCKaMu co3HaHus. [{uBrin3amnus MHO-
ruM 00s3aHa TOMY, YTO JIIOJU HAYYWJIHCH YCIIENTHO
Pa3BOIUTH JIOMAITHUX KUBOTHBIX U BRIPAIIUBATH KYJIb-
TypHBIe pacTeHus [4].

[TepBbIe MOMBITKH KCTIEPUMEHTAIBHOTO PEIICHUS
mpo0JieM, CBA3aHHBIX C Mepefaycii MPU3HAKOB U3 MO-
KOJIEHHsI B TIOKOJEHHE, MNPEeANPUHUMAIUCh YK€ B
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XVIII Beke. YuéHble, CKpelMBas MeXIy cOOOH, pas-
JMYHBIE 0COOH 1 MOJTydasi IOMECHOE IOTOMCTBO, CTpe-
MIJINCh y3HAaTh, KaK HACIEAYIOTCS POIUTEIBCKUE
cBoiictBa. CoBpeMeHHas TCHETHKa paccMaTpHUBaeT
HACIIEICTBEHHOCTh KaK KOPEHHOE, HEOTAEINMOE OT 0~
HATHS KU3HA CBOMCTBO BCEX OPTaHU3MOB MTOBTOPSTH B
pSAy TIOCTIEIOBATEIBHBIX MOKOJICHUH CXOMHBIC THIIHI
OnocuHTe3a 1 0OMEHa BEIeCcTB B LIEJIOM. DTO obecre-
YHBACT CTPYKTYPHYIO U (YHKIMOHATHHYIO IpEeM-
CTBCHHOCTB JKUBBIX CYIIECTB - OT UX BHYTPUKJIECTOY-
HOTO ammapara J0 Mop}ho-pH3H0IOrHIecKoil opraHu-
3allMd  Ha  BCEX  CTAAMiIX  HHIUBUIYaTbHOTO
pasButus. CIIOKHBIE COBPEMEHHBIC MPUOOPHI MO3BO-
JUIH YCTaHOBHUTH CTPOCHHE HYKJIEHHOBBIX KHCIIOT,
BCKPBITh WX 3HAUCHHUE B SIBIICHIIX HACICICTBEHHOCTH
U pacmupoBaTh TCHETUIECKUH KOJ, BRIIBUTH JTAIIbI
O6uocuHTe3a Oenka [3].
MexaHU3MBbI HACJEACTBEHHOCTH

B OCHOBE 3BOJIOIUH KHBOWH NPUPOMBI JICKHUT
HACJIEJICTBEHHOCTh, KOTOpasi 00ecIeYnBaeT MOCTOSIH-
CTBO W MHOroob0pasue Bcex (HOpM KH3HH Ha 3eMIIC.
HacnenctBeHHOCTh — CBOMCTBO OpPraHU3MOB obOecrtie-
YMBaTh MAaTepUAJbHYI0O M (YHKIHOHAJIBHYIO TpeeM-
CTBCHHOCTb MCXKIY IMOKOJCHUAMU, a TAKKC ITOBTOPATH
OTIpeNeNICHHBI THII HWHINBHIYaIbHOTO DPAa3BHUTHS.
ObecneunBaeTcs 3Ta MPEEMCTBEHHOCTh BOCIIPOU3BE-
JICHHEM MaTCpUANIbHBIX CIMHUI] HACIEICTBEHHOCTH —
TCHOB, JOKAJIM30BAaHHBIX B CICIH(PHICCKUX CTPYKTY-
pax spa KIeTKH (XpOMOCOMax) U IIUTOTLIa3MBl.

Enuauner HacnencTBEeHHOW WH(pOpPMAIHUU, KOTO-
PYIO MBI MOJIy4aeM OT CBOUX IMPEJIKOB, KaK M TOW HH-
dhopMaru, KOTOPYIO MBI IIepejaeM CBOMM IOTOMKaM,
TMEPEHOCATCA CTICHHUAIBHBIMU CTPYKTYPaAMHU - XpOMOCO-
MaMH;, XpPOMOCOMBI €CTh B SIpax BCEX KIETOK Opra-
H3Ma. Kaxkmas Xpomocoma COIEPKHT MHOXKECTBO
€IMHUI] HACJICACTBEHHOCTH, Ha3bIBAEMBIX TCHAMU.

[enb1 — 310 yuactku [AHK, Hecymme nHpopMa-
U0 O HACIIEJICTBEHHOCTH. | eHeTHKa 4elmoBeKa — 3TO
BPOXIICHHBIE OCOOCHHOCTH YeNIOBEKa, IepelaBacMbIe
4yepe3 TeHbl. [ eHOTHI — 3T0 Habop TEHOB OPraHH3Ma,
(heHOTHTT — 3TO BHEUIHHWE MPOSBICHUS 3THUX T'CHOB,
HabOp NpU3HAKOB opraHu3Ma. MEeHOTHI — 3TO BCE TO,
YTO MOYKHO YBHUJETH, IIOCUYNUTATH, U3MEPUTH, OIUCATH,
MPOCTO TIISI/ASE HAa yeloBeka (royiyOble Tia3a, CBETIIbIE
BOJIOCHI, HU3KHUI POCT, TEMIIEPAMEHT M TaK jajee). Y
MYXKYHH OOJiee U3MEHYUB 2eHOMUN, Y )XSHIIUH — ghe-
Homun [5].

['eHOTHIT KOHKPETHOTO YEeNIOBEKa COJCPKHT JBa
9K3eMIDIIpa KaXIOTO TeHa, (JOPMBI KOTOPBIX MOTYT
OBITh pa3HBIMHU, a MOTYT OBITh U OAMHAKOBBIMH. Ho
BCerJia OJIMH I'eH YHACJIEJJOBaH OT OTIa, a IPYroi - OT
MaTepH. s KaKJOro Yel0BEYEeCKOTO OpraHu3Ma CO-
yetaHue (popM BceX T€HOB YHHKAJIBHO. DTa YHHUKAIb-
HOCTB JICKHUT B OCHOBE I'€HECTHYCCKHN O6yCIIOBJ'IeHHI)IX
pasnuunii Mexay moapbMu. OT TeHOTHIIA 3aBUCHUT, KaK
pebeHoK OyneT pa3BUBATHCS B OMPEIECIICHHBIX YCIIO-
BUAX CPCIBI. B HEKOTOPBIX ClIydadX T'CHOTHII 3a1ac€T
"mpenensr" BRIpaKEHHOCTH IPU3HAKA.

UYenoBeyecknid TEHOM -  IOCJIEIOBATEILHOCTh
nykineotunoB nenouku JHK. B cBoro ouepenp, Hyk-
JICOTHIBI - HEOOJBIIUE MOJICKYNBI YETHIPEX THIIOB
(ameHwH, TyaHWH, TUTO3WH W TUMHH, 0003HAYaeMBbIe,

cootBeTcTBeHHO, OykBamu A, I', Il u T). IIpome ro-
BOpSI, TEHOM SIBJISICTCSl JIMHHBIM PSIIOM OyKB YEThI-
pexOykBeHHOTO andaBuTa. Kakaplii THIT KIETOK 3KC-
TIpeccupyeT (TO eCTh JAeNacT aKTHBHBIMH) OTIPEICIICH-
HBI HA0Op TeHOB. AKTHBHAs padOTa reHa BEIPaXKaeTCs
B TOM, YTO OH CHHTE3HPYET CBOM THII Oenka. HelipoHs!
TOJIOBHOTO MO3ra CUMTAIOTCSI CaMbIMU CIIOXKHBIMH
KJIETKaMHM OpPTaHU3Ma, I03TOMY OYEHb MHOTHE TI'€HbI
KOIUpYIOT OellkW, OTBedarollue 3a paboTy HEPBHBIX
KJIETOK.

B renome uenoBeka BeIsiBICHO 0K0JI0 1500 «reHOB
Oone3Hel» (T. €. TeHOB, MyTaLlMH B KOTOPBIX BEAYT K
3aboseBannio). [Ioka, B OCHOBHOM, U3y4eH MEXaHU3M
Tex 3a00JIeBaHUH, KOTOPBIE 3aTParuBaroT OEIOK-KOIN-
PYIOILYIO YacTh T€Ha, T. €. IPH HACJICAOBAHUH KOTOPBIX
B OpraHM3Me TOSIBJIAIOTCS AcQeKkTHbhIe Oenku. Bos-
MOJKHO HE MEHbIIIEe KOJMUECTBO MYTAIMH, BBI3bIBAIO-
mux 0oJie3HH, OyIeT HalICHO U B Y9aCTKaX PETYIISAIHA
(aHckpumnMy, crutaiicuura u cradbmisHoctn PHK.

HecmoTps Ha TO, YTO BCe I'eHBI YeJIOBEKA UICHTH-
(UIMpPOBaHBl U ke M3BECTHA MX HYKJICOTHIHAS MO-
CJIEIOBATENILHOCTh, (DYHKIMH 3HAYUTEIILHOM 4acTh H3
HUX HEMOHATHBL. OJHUM M3 MTOJIX0JI0B, TIO3BOJISFOLIMX
MOHATHh (DYHKIMU KaXXIOTO M3 T'€HOB, SIBJISETCS «BBI-
KITIOYeHUe» (Hokaym) UX OJUH 3a OJHMM W HaOIro/e-
HHE 32 PU3NOTIOTUIECKUMH ¥ OHOXUMUIECKUMH H3Me-
HEHUSMH B OPTaHU3ME IIPH 3TOM. DTO CIOXKHBIN U ATIH-
TENbHBIH MyTh, MOCKOJIBKY JXEIATENbHO CIEAUTH 3a
BCEMH M3MEHECHUSIMH B Pa3BUTHH, C MOMEHTa POXKIC-
HUSI HOKAyTHOTO Opranusma [2].

['eHbI onpeAesIsIoT HalllK (PU3MYECKUE U TICHXHUYe-
CKHE 0COOEHHOCTH, T€HBI 33JIal0T, YTO MBI, KaK JIOIH,
HE MOXXEM JIeTaTh M JABIIATh MOJ BOAOH, HO MOXXEM
00y4aThCsl YEIOBEYECKOW pedr M MUChMy. MalbuuKu
JIeT4e OPHEHTUPYIOTCA B IPEIMETHOM MHPE, I€BOUKH -
B MHpe oTHOmHIeHHH. KTo-To poamics ¢ abcomroTHBIM
MY3bIKaJIbHBIM CIIyXOM, KTO-TO - C aOCOJIIOTHOW mams-
ThIO, @ KTO-TO C CaMbIMH CPEIHUMH CIIOCOOHOCTSIMH.
Cpenn HacneICTBEHHBIX (DPaKTOPOB, 0OYyCIaBIMBAIO-
IIMX pa3JINygusl 110 UHTEIUIEKTY, €CTh KaK CTaOMIbHEIE,
T.€. JEHCTBYIOIIIE BO BCEX BO3pacTax (3T0, BO3MOXKHO,
T'eHbI, CBS3aHHBIE C TaK Ha3bIBa€MBIM "OOIIMM HHTEJ-
nekToM"), Tak U crierupuuecKre sl KakJI0ro mnepu-
oJla pa3BuTHUs. Bkian reHeTUUeCKUX pa3iuuuid B pas-
HOOOpa3ue Jto/ieil 1Mo TCHXOJIOTMYECKUM CBOMCTBaM
OTpakaeT II0Ka3aTelb, Ha3bIBAEMbId "KOI(PPHUIMEHT
Hacienyemoctu". Hanpumep, Ui MHTEIUIeKTa KO3(-
(UOMEHT HACIEAYeMOCTH COCTAaBJISET, MO MEHBIIEH
Mmepe, 50%.

ITo HacnmencTBy mepenaercst He XapakTep, a THI
HEpPBHOH CHCTEMBI, IpyTUMH CJIOBaMH, OIIpeeJIeHHOe
COUYETaHHE CBONCTB OCHOBHBIX HEPBHBIX IMPOIECCOB:
CHJIBI, YPAaBHOBEIIEHHOCTH ¥ MOABIWXHOCTH. Hacnemy-
e€MBle OCOOCHHOCTH HEPBHOW CHCTEMBI B H3BECTHOI
Mepe BIUSIOT Ha XapakTep, HO OTHIOAb HE ONPEIENSIOT
LIETMKOM 4epT OyIymiero xapakrepa.

O po.iu reHOB B OPraHu3Me 4YeJoBeKa

I'eHsI onpeniena0oT MHOTHE HAIld Y9epPTHl Xapak-
Tepa U CKJIOHHOCTH. | €HbI BIMSIOT Ha HAIlM WHIMBH-
JyaJIbHbIE TPEpPacIioiOREHHOCTH, B TOM YHCIIe K 00-
JIE3HSM, K acOLMaJbHOMY ITOBEIEHUIO, K TaJaHTy, K
(U3MYECKOM WM MHTEIJIEKTYyaIbHON JIESITEIbHOCTH U
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T.A. MOXHO M yTBEp>KJAaTh, YTO y BCEX JIIOAEH ¢ JeT-
CTBa €CTh NMPHUPOJHAS CKIIOHHOCTB K A0OpY, UTO Yeio-
BEK IO IIPUPOJIe CBOCH — 106p? DTO OJIUH U3 IICHTPAITb-
HBIX BOIPOCOB, II0 KOTOPOMY HE YTHXAlOT CHOPHI
Cpeou TICHXOJIOTOB. ATPECCHBHOCTb M JOOpO’Kena-
TENBHOCTh, TEHHATIHHOCTh U CIA00yMHUe, ayTH3M HWIH
9KCTpaBepcus - MePeAatoTCs IeTAM OT POTUTEICH Kak
3a1aTku. Bee 3T0 M3MeHseMO BOCTIMTaHHEM, HO B pa3-
HOW CTCTCHHU, MOCKOJBKY U 3aJIaTKU OBIBAIOT Pa3HOM
cuibl. O0ydaeM peOeHOK WIIM HET, 3TO TaKKe CBSI3aHO
¢ ero reHeTukoil. M Tyt ke 3aMeTHM: 37J0pOBbIE AETU
BIOJIHE 00y4JaeMbl. YestoBeueckasi reHeTHKa JIeJIaeT ve-
JIOBEKa UCKITIOUYHUTEIBHO 00ydaeMbIM cymectBoM! [7].

Her Takoro rena, KOTOpPBIA OBl OJUH OTPEICIISIT
pa3Mephl Tena M BCI0 KOHCTHTYLHIO YelloBeKa. | eHBI
JApSAT HaM HaIlld BO3MOKHOCTH, M TEHBI JK€ HAIll| BO3-
MOXXHOCTH OTpaHMYWBaIOT. PaszHooOpazme ¢dopMm
MIOTOMCTBA, HATIPAIMEP, B PAMKaX CEMbH, OTIPEIEIACTCS
60MBIINM KOJTMUECTBOM yUaCTBYIOIIMX B €T0 CO3AaHUHN
reHoB. Kpome Toro, Ha HacieICTBEHHBIE CBOWCTBA pe-
OeHKa BIMsAET KaK MaTePUHCKas, TaK U OTIIOBCKAs JOJIS
HacielCTBeHHBIX (akTopoB. Kaxkmas xpomocoma B
KJIETKaX OpraHn3Mma 4eJjoBeKa JyOaupyeTcs HaTudneM
MapHOM XpPOMOCOMBI.

[poanamm3uposas qaHHkIe Mo 6oiee weM 900 ma-
paM OJM3HEIOB, ICUXOJIOTH DIUHOYPTCKOTO YHUBEP-
cuTeTa OOHAPYKIIIN JTOKA3aTEIBCTBA CYIIECTBOBAHUS
TEHOB, ONPEACIAIONINX YSPTHI XapaKTepa, CKIOHHOCTh
K CYaCThI0, CIOCOOHOCTH JIeT4e MEPEHOCUTH CTPECC.

Tenvi onpedenaiom uawu 3a0amku, HAWU B03-
MOJHCHOCIU U CKIOHHOCMU, HO He Hauly cyovoy. I envl
onpeoensiom cmapmogyro niowaoKy Ois OesimeibHO-
cmu - y K020-mo oHa nayuute, y koeo-mo mpyonee. Ho
umo Oyoem Ha 6aze 3MOU NIOWAOKU COCAAHO - MO
yoice 3a60ma He 2eH08, A N00eU: camozo Yel06eKa u
mex, kmo ¢ Hum psoom [5]. Ilo MHCHHIO T€HETHKOB,
TSHBI OIPECIIIOT OBEJCHNE YeJIOBEKa B CPeTHEM Ha
40%. YenoBek NOSIBISAETCS HA CBET CO CBOMM XapaKTe-
poM, U OH OBIBacT OuYeHb pa3HBIM. HekoTopbie netn
POXKIAIOTCS CPa3y «IOMAITHUMMY» - XapaKTep JIETKHA,
MOJATIIUBHIHN, CO B3POCIBIMHA IPYKAT U UX CIYIIAIOT. Y
JPYTHX XapaKTep CaMoro Haydaja TPYIHBIN: UM TSKEI0
CaMHM U TSDKEJIO C HUMHU.

Ho 65110 651 HENIPAaBUIIBHO CENaTh BBIBOM, OyITO
xapaktep (HOPMHUPYETCST TOJIBKO B ceMbe. B meiicTBu-
TENBHOCTH Cpefa, CO3JaroIas XapakTep, ropasio
IIMpe U CIIOKHEE: 3TO M IETCKHUH cajl, ¥ IIKOoJa, U Ipy-
3bs IO JTBOPY, KHUTH, KOTOPBIE OH YHTACT, U KUHO-
(bHUITBMBI, KOTOPBIE OH CMOTPHT H, CaMOe TJIaBHOE, 00-
[ICHHE C COBPEMCHHBIMH WH(POPMAIMOHHBIMU TEXHO-
jJorusiMu. Jlpyrumu cioBaMH — BC€ TO C 4YeM OH
conpukacaercs B xu3HU. [1lo oqHOMY TOMY yTBEpKIe-
HUIO, 9TO 3aKJIaJKa XapaKkTepa 4eJoBeKa HAaYMHAETCS B
CEMbE, MOXKHO CHENIaTh BBIBOJ, YTO CPEIH BCEX ITHX
ClTaraeMbIX CEMbs SBIIAETCS HanboJiee 3HAYUTEIHHBIM
u BaxHBIM [6]. YemoBek - 9acTh NMPHUPOIBI, & T'EHBI
MpEeAONPENEIAIOT TPAHUIIbl HAIIUX BO3MOXKHOCTEH. B
STOM CMBICJIE HAIl TeHHI - 3TO Hallla CyAb0a, U CBOM
TeHbl, CBOM BO3MOXXHOCTHU PACTU U MEHSTHCS - MBI
HaNpsSIMYIO0 U3MEHUTh HE MOXKEM.

Hekoropble npu3Haku oONpeAensiorcs eIuHUY-
HBIMHU T€HaMU, HO OOJIBITIMHCTBO XapaKTEPUCTUK YeII0-

BEKa 3aBUCST OT MHOTHX I€HOB, T. €. OHU ABISIOTCS MO-
nureHHbIMU. Takue CBOWCTBA, KaK MHTEIJIEKT, POCT U
SMOLMOHAIBHOCTh, HEJB3S OTHECTH K YETKO OTpee-
JICHHBIM KAaTETOPHSAM; OHH HENPEPHIBHO M3MEHUYHUBBHL
BonpmuHCTBO Tro/Ielt HE OTHOCHUTCS HH K TYTIBIM, HU K
BBIIAIOMIMMCSL YMaM; HHTEIUIEKT MPOCTHPAETCS OYCHB
IIMPOKO, W OOJBITHHCTBO JIIOACH HaXOMATCS TAE-TO B
cepeauHe ero nmpoctpaHcTsa. MHorna onpeneneHHbI
TEHETUYECKU 1e()eKT MOXKET IIPUBECTH K YMCTBEHHOM
OTCTaJIOCTH, HO B OOJIBIIMHCTBE CIIy4acB MHTEIUICKTY-
aJIbHbIe BO3MOXHOCTH 4YEJIOBEKA 3aBUCAT OT MHOXKe-
CTBa I€HOB, KOTOPBIE BIUSIOT Ha (DaKTOPHI, JICHKAIIHE B
OCHOBE pa3IMYHBIX crocoOHocTel. KoHeuHo, To, 9To
MPOU30OHUIET C OSTHM TEHETHYECKHUM MOTCHIIHAIOM
Janmbllle, 3aBUCHT YK€ OT YCIOBHHA OKpPYKCHHUS
(Plomin, Owen & McGruffin, 1994).

MHOTOYHCIICHHBIE HCCIICIOBAHMS IOKA3EIBAOT,
YTO y B3pOCIIOrO YelloBeKa TeHbl oTBedaroT 3a 50-70%
pa3Ho00pa3us UX MO YPOBHIO HHTEIUIEKTA U 3a 28-49%
pa3IMYMii IO BEIPAXKEHHOCTH ISTH "yHUBEPCAIbHBIX ",
HanboJiee BaXKHBIX, CBOMCTB JINUHOCTH: JIPYKENIOOHIO,
CO3HATENIFHOCTH YBEPEHHOCTHU B cebe, TPEBOXKHOCTH U
UHTEIJIEKTyalbHOUW ruOKkocTH. W mpu 3TOM cCTeneHb
BJIMSIHUA HACJICACTBCHHOCTU 3aBUCUT OT BO3pacTa. Pe-
3yNBTaThl ICHXOTCHETUIECKUAX MCCIICIOBaHUI HE MO/~
TBEPIKAAIOT PACIIPOCTPaHESHHOE MHEHHE, YTO C BO3pac-
TOM T'SHFI BCE MCHBIIIC BIUAIOT Ha IIOBEICHUE YEIIOBEKA
[8].

IeneTmueckue pa3auyus, Kak MPaBUIIO, CHIbHEE
TIPOSIBIISTFOTCS B 3pEJIOM BO3PACTe, KOTAa XapaKTep yKe
chopmupoBacs. 3HaYCHUs KO PHUIIMEHTA HACTIEoye-
MOCTH OOIBIIMHCTBA HU3YYCHHBIX MCUXOJIOTUICCKUX
CBOMCTB JJIsl B3pOCIBIX BbIIIE, YyeM s neteil. Hanbo-
JICC TOYHBIC HAaHHBLIC IMOJYYC€HBI 110 HaCHCI[CTBeHHOﬁ
00yCJIOBICHHOCTH MHTEJUIEKTa. B MiiaieHuecTBe BHYT-
pHUIapHOE CXOACTBO MHOTOSHIICBBIX OJI3HEIIOB TaKOE
e BBICOKOE, KaK JUIS OTHOSIHIIEBBIX, HO TIOCJIE TPEX JIET
OHO HAYMHACT CHW)KATBCH, YTO MOXKHO OOBSICHUTH
OONBIIMM BIMSTHHEM TeHETHYeCKUX pasznmuuit. [Ipu
STOM HapacTaHUE Pa3NIUYUi IMPOUCXOANUT HE JIMHEIHO.
B xoze pa3BuTHs peOCHKa €CTh ITAIlbl, B KOTOPHIC pas3-
JIM4usa  MEXAY HAC€TbMHU  BBIZBIBAIOTCA TPEUMYLIC-
CTBEHHO BIIMSTHHEM cpenpbl. J{Is MHTEIIeKTa 3TO BO3-
pact 3-4 rozga, a 11 GOPMUPOBAHMS TUIHOCTH - TIPE-
HOJPOCTKOBBIN Bo3pacT §-11 ner.

Kpowme Toro, B pa3HbIX BO3pacTax AEHCTBYIOT pa3-
HBIE TeHeTHYecKre GakTopbl. Tak cpeu HaclIeCTBEH-
HBIX (paKTOPOB, OOYCIIaBIMBAIOIINX PA3NIAYHS [0 HH-
TEJJICKTY, €CTh KaK CTaOWJIbHEIE, T.€. NEHCTBYIOIINE
BOBCEX BO3pacTax (3To, BO3SMOXHO, TeHBI, CBSI3aHHEIC C
TaK Ha3bIBaeMbIM "OOIIUM HHTEIJICKTOM"), TaK U CIIe-
muduyeckue s KaKA0ro IepHosia pa3BUTHA (Bepo-
ATHO, I'€HBI, ONIPEACIAIONINEC PA3BUTUEC YAaCTHBIX CIIO-
cobHocreii) [9].

Henp3s OTpHUIATH, YTO HACICACTBEHHOCTH OKa3bI-
BAC€T CYHICCTBCHHOC BJIMIHUC Ha q)I/ISI/IquKI/Ie JAaHHBIC
yenmoBeka. Takue KadecTBa, KaK JIOBKOCTH, BEICOKAs
CKOPOCTh JIBIDKEHUH M TMOKOCTPH Yallle BCEro Imepesa-
I0TCSL U3 NIOKOJIEHHSI B MIOKOJIEHHE - UMEHHO MOATOMY
TpeHepHI 00BIYHO TaK MO3UTHBHO PEarnpyroT Ha CO3/a-
HHE ceMel CpeaM CHOPTCMEHOB, OXHIasl, YTO U3 00-
mero pebeHKa TaKuX JIIOJeH MOTydnuTCs «IUIEMEHHON
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YeMIHOH». MeXay reHeTHUEeCKUMU TaHHOCTSAMU Yes0-
BEKa M €r0 MOBEJCHHUEM BCErIa €CTh CBOOOIHOE IPO-
CTPAHCTBO - €T0 JIMYHOCTb.

I'eHBI - He KOMITBIOTEpHAs TIPOrpaMMa, Halpas-
JICHHAs Ha BBIIIOJHEHHE CTPOTO OJHOTO aJrOpUTMA.
Jlaxe Ipy HAMWMYIAHA OCHOBAHWH [T TICMXOJIOTHYECKUX
0COOEHHOCTEH y HAaC MO-TIPEKHEMY €CTh JIMIHOCTHAs
cBoOona BecTH ceOs mHave. Eme Hemenkuil pumocod
Kapn Scnepc, oauH u3 ocHoBaTenei 3K3UCTEHIIMA-
JU3Ma, TOBOPUJI, YTO Y UeJIOBEKa HET TOJBKO OJIHOM
cBOOOABI - cBOOOABI He enaTh BbIOOp. Kaxymiasics
JIETKOCTh TIO3ULIMU «3TO HE sI, 3TO TEHBD» 3a4acTyIo
OKa3BIBAaET MEIBEKBIO yCIyTy. OTKa3bIBasCh OT HOIBI-
TOK YTO-TO M3MEHHTh WIH Pa3BUTh B COOCTBEHHOM
YCTPOMCTBE, YETOBEK OTPEKAETCS OT CBOEH MOAJIMHHO-
CTU M AQyTEHTUYHOCTU. A B KOHIIE KOHLIOB - U OT CBOEH
YHUKQJIBHOU U HEMTOBTOPUMOM KU3HU. B mpuHIMIIE re-
HOTHUI MBI I3MEHHUTH HE B CHJIAX, HO BITOJTHE CIIOCOOHEI
MOBIUSTH HA BEIOOP KYJIBTYPHO-COLUAIBLHOU CPEIIBI, B
KOTOPO#1 )KUBEM, M BOCITUTAHUS, KOTOPOE J1aeM HaIllUuM
JIETSIM - 3a4acTylo 3To ropaszno BaxkHee, ueM JIHK,
¢ KOTOpoii poxaaercs yenosek [1]. Orcrona Hanpamm-
BacTCA BBIBOJ, YTO BOCIIMTAHUC CIOCOOHO «Uctpa-
BUTB» JaXXC CEPLE3HbIC HW3MCHCHHUSA B I'CHOTHUIIC,
HE TTO03BOJISIsl HEKOTOPBIM T€HaM IPOSIBUTH AaKTHUBHOCTb.

3akJouenune

['eHBI SBIIOTCS HOCHUTENSMH HACJICICTBCHHOM
HHPOPMALINHU, HA OCHOBE KOTOPOIl pa3BUBAacTCS Opra-
HU3M. ['eHeTHKa mocturiia OOJBIINX YCIIEX0B B 00BsC-
HEHHH TIPUPOJIBI HACIECICTBCHHOCTH U Ha YPOBHE Opra-
HHU3Ma, U Ha ypoBHE reHa. ['eHbl XapaKTepu3yoT BCe
MpU3HAKU OyAyIIero opraHusMa, Takue, Kak LBeT I1a3
U KO>KH, pa3sMepbl, BEC U MHOroe apyroe. B neiictu-
TENILHOCTHU U3 TIOKOJICHUSI B IIOKOJIEHHE, 0€3 3aMETHOTO
W3MEHEHHUS B TEUECHUE CTOJIETUH - XOTS U HE B TEUECHHE
JIECSITKOB THICSY JIET, MIEpeaaeTcss BeCh (YeThIpeXMep-
HBIN) IDIaH - ¢peHomun, BCS BUAUMAS U SIBHAS MPUPOJIA
uHAuBUAYyMa. [Ipu 3TOM B KaXXIOM ITOKOJICHUU TIepe-
Jlada OCYIIECTBIIIETCS MATEPHANBHOW CTPYKTYpOu
saep TeX JBYX KIETOK, KOTOPHIE COSAWHSIOTCS TpPHU
OIIOJIOTBOPCHHH, U B 3TOM OTHOIICHHUH HAIIA 3HAHUS
MOryT ﬂOﬁTH €1Ba JI1 HE 10 IIOJITHOT'O ITIOHUMAaHUsI.

3a CKJIOHHOCTh OTBEYAlOT TeHBI, 32 MOBEICHHE -
9eJIoBeK. | '@HBI ONpenensioT BpeMs, KOraa KaKoH-To
Hall TaJlaHT WA CKJIOHHOCTH IPOSABUTCA WA HET.
['eHsl - HOCUTENM HAIMX BO3MOKHOCTEHN, B TOM YHUCIE
BO3MOYKHOCTEH K M3MEHEHHIO M COBEPIIIEHCTBOBAHHIO.
U Bce ke - conuanbHOE OKPYXKCHUE UTPAeT B (POPMHU-
POBaHUM XapaKTepa YelloBeKa ropaszo 0ojee BaXKHYIO
POJIb, YeM TCHETHKA.
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Abstract

The article describes research on the use of a new composition based on sodium silicate, thiourea and potas-
sium hydrogen phosphate for imparting fire retardant properties to cellulosic textile materials. The influence of
the concentration of the initial components, temperature and time of heat treatment on the fire-retardant properties
of textile materials has been investigated. It is shown that cellulosic materials modified with compositions based
on sodium silicate and urea, potassium hydrogen phosphate increase fire-retardant properties.

AHHOTAN NS

B cratbe n3mosxeHsbl HCCJICAOBaHMs IO MPUMEHCHNIO HOBOI'O COCTaBa Ha OCHOBE CUJIMKATa HATpUsA, TUOMO-
YCBHUHBI U m,upo@octbaTa KajiuAa JJid IpuaaHus OTHE3allUTHBIX CBOHCTB HCJUTIOJIO3HBIM TEKCTUJIIBHBIM MaTepura-
JJaM. I/ICCJ'Ie,IlOBaHO BJIMSAAHHWS KOHICHTPAIUU HCXOAHBIX KOMIIOHCHTOB, TCMIICPATYPblI 1 BPECMCHU TepMOO6pa60TKI/I
Ha OrHC3alllUTHBIC CBOMCTBA TEKCTHJILHBIX MaTepuaioB. HOKaSaHO, YTO y HCJUIKOJIO3HBIX MAaTCPUAJIOB MO,I[I/I(i)I/II_lI/I—
POBAaHHBIX KOMIIO3UIHUSAMHU Ha OCHOBC CHJIMKAaTa HATPHUSA U MOYCBUHBI, FI/I,Z[pO(bOC(baTa KaJus IMOBBINIAOTCA OT'HE-
3allIUTHBIC CBOMCTBA.

Keywords: cellulose materials, fire retardant properties, potassium hydrogen phosphate, sodium silicate, thi-
ourea, sol-gel technology
KoaroueBble cjioBa: LeJUTIONO3HBIE MaTepHallbl, OTHE3ALIUTHBIE CBOMCTBA, ruapodochaT Kaius, CHINKAT

HaTpus, TAOMOYCBHUHA, 30JIb -I'€JIb TCXHOJIOTUA

Introduction

Textile materials have a wide range of applica-
tions: in everyday life, technology, public buildings,
transport, are used as curtains, draperies, curtains, ma-
terials in the manufacture of upholstered furniture,
sleeping accessories, special protective clothing and
products, decorative finishing of various functional
premises. However, they are a serious source of danger
during fires, are highly flammable, contribute to the
spread of flames and when gorenje emit a large amount
of smoke and gases and pose a great threat to human
life. Fires with high levels of smoke and toxic gas emis-
sions are a source of serious harm to people and the en-
vironment. Toxic emissions into the atmosphere caused
by large-scale fires require the evacuation of people and
lead to serious environmental consequences. The prob-
lem of giving fire-resistant properties to textile materi-
als of various nature and purpose has become increas-
ingly relevant in recent years. In various countries, re-
search is widely conducted to improve the fire-
retardant properties of both natural and synthetic fibers.
To improve the fire resistance of cellulose materials,
nitrogen-phosphorus-containing ~ compounds  are
treated[1-5].

The purpose of this study is to obtain cellulosic

textile materials with flame retardant properties
using

sol-gel technology based on liquid glass, thiourea
and potassium hydrophosphate.

Objects and methods of research

The solubility of liquid glass in water is due to the
hydrolysis of the solution during the alkaline reaction.
The pH level is 10-13, depending on the concentration
of aqueous solutions. The density and viscosity of lig-
uid glass solutions depend on the concentration of the
solution, the ratio of silicic acid to temperature, and the
alkalinity. Sodium liquid glass (silicate block) is diluted
at a temperature of 590-670 °. The treated liquid glass
film will be water-soluble. In a mixture with silicone
gel, silicates are formed, dissolved in the chemical re-
action of liquid glass with amphoteric metal chips, base
metal oxides, aluminates, zincates, and seals. Under the
influence of moisture and carbon dioxide in the air, the
treated film loses its properties and an alkaline-car-
bonate white precipitate is formed.

Liquid glass solutions are incompatible with or-
ganic substances (except sugar, alcohol, and urine), lig-
uid dispersions of artificial resins, coagulation of or-
ganic colloidal systems, and silicate solutions. Alco-
hols, aldehydes, ketones, ammonia and saline solutions
have a "salt" effect.
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Thiourea-CS (NH2) 2 diamidiocarbon acid, thiou-
rea, diamiotioglycolic acid, triuret, white crystals of bit-
ter taste, melting point 180-182 ° C (with rapid heating,
slow decomposition); Moderately soluble in water,
methanol, pyridine, pyridine better than 50% water.
Thiourea is a bright, colorless crystal. Thiourea is in-
tended for industrial use as a raw material in the syn-
thesis of thiol, mercaptans, dyes, synthetic resins, par-
affin as a flotation agent in ore dressing processes, as a
reagent for photometric determination of Bi, Os, Re,
Ru. Thiourea is widely used in pharmaceuticals.

Sodium dihydrophosphate is an inorganic com-
pound, the acid salt of the alkali metals sodium and or-
thophosphoric acid with the formula NaH2 [PO] 4,
forms colorless crystals, crystal hydrates, easily soluble
in water.

Sodium hydrophosphate forms colorless crystals.
Poorly soluble in ethanol, well soluble in water.

Glycerin (propane-1,2,3-triol) is a simple repre-
sentative of triatomic alcohols with the formula
CH5(0OH)3. It is a viscous, transparent liquid. Glycerin
is widely used in the production of paper, cosmetics and
soap, as well as in the production of confectionery and
alcoholic beverages. Glycerin is a colorless, viscous
liquid that is not soluble in water. It has a sweet taste.
Acetic acid. (ethane keto) CH_3COOH, mol. m 60.05;
weak. clear liquid with a sharp smell. Without water
("ice"). Honey. 16.64 ° C, boiling point. 117.8 ° C;

Acetic acid is a colorless liquid with a sharp smell
and sour taste. It is hygroscopic. It is soluble in water
without restrictions.

NaySi0; + 2CHC00H — 2CH;COONa + Hy510; |

Research methods

Preparation of samples for practice. Preparation
for the tests was carried out in accordance with the in-
structions of GOST 50810-95. Before carrying out the
experimental work, cotton fabrics produced by JSC "
Cotton Production Association named after him. Bara-
novich™ according to Article 1553 (1030) was washed
in distilled water. The bleach was washed with water
and bleached to completely remove the bath residue.
After the samples were dried, a dry press was held over
the dehydrated Ca [CL] _2 to determine the actual
mass of the sample.

After determining the actual mass in analytical
equilibrium, the cotton fabric with a size of 220x170
mm is soaked with an aqueous solution of the prepared
sol.

Preparation of samples for practice. Preparation
for the tests was carried out in accordance with the in-
structions of GOST 50810-95. Before carrying out the

experimental work, cotton fabrics produced by JSC "
Cotton Production Association named after him. Bara-
novich" according to Article 1553 (1030) was washed
in distilled water. The bleach was washed with water
and bleached to completely remove the bath residue.
After the samples were dried, a dry press was held over
the dehydrated Ca [CL] _2 to determine the actual
mass of the sample.

After determining the actual mass in analytical
equilibrium, the cotton fabric with a size of 220x170
mm is soaked with an aqueous solution of the prepared
sol.

Methods of research of fire-resistant properties of
textile materials.

The fire resistance of textile materials mainly de-
pends on the chemical composition of the fibers and
yarn.

The fire resistance rating is carried out in accord-
ance with the flammability and flammability (burner
speed).

Tests of textile fabrics for fire resistance are car-
ried out at a vertical, horizontal (45 °) horizontal posi-
tion of simple models using heated wire.

As indicators of fire resistance of textiles are used:

- flammability - lightness or incombustibility,
which characterizes the temperature and time of the
sample;

gorenje gorenje-flammable substance - the rate of
burning of the sample, the duration of waste incinera-
tion in seconds, the time of burning of the sample after
the fire;

- duration of decomposition of the residue - time
in seconds after removing the sample from the fire;

- twisting (envelope) - the height in millimeters of
the darkened area as a result of thermal damage to the
fibers and test fibers.

During testing, the device is placed in a special
chamber with a size of 700x325x750 mm, made of a
material with a thickness of 0.5-1.0 mm. The chamber
arch has 32 symmetrical holes with a diameter of (13 +
1) mm. Each of the vertical walls of the lower chamber
must have symmetrically arranged ventilation openings
with a total area of at least 32 cm2. One of the walls of
the chamber with a size of 700x750 mm is made in the
form of a closed glass door.

Test samples measuring 220x170 mm in eight di-
rections (length) and eight directions (width). The
chamber has openings for a tube that supplies gas to the
heater, and handles for moving the burner. The cham-
ber layer is made of non-flammable insulation material.
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1-holder-selection frames, 2-base, 3-vertical walls, 4-heater holder, 5-heater

The composition of textile materials (natural, arti-
ficial, synthetic and fiber additives) varies depending
on the production method, the structure of the fibers
and yarn, as well as the density and thickness of the
mesh, which affects the choice of methods and means
of fire safety.

There are several ways to produce hard-to-ignite
fibers and textiles:

- the use of organic polymers that are part of the
high-temperature fiber;

- use of inorganic fibers;

- modification at the stage of synthesis of a fiber-
forming polymer;

- modification at the stage of fiber formation using
reaction and mixed type stabilizers and flame retard-
ants;

- Surface or bulk processing of fibers, fabrics or
finished products.

Where chlorine and bromine predominate among
the previously used gorenje retarders, all work is cur-
rently focused on the development of halogen-free fire
extinguishing systems. These halogen-containing prep-
arations often negatively affect the polymer modifica-
tion, leading to its destruction, which leads to corrosion
of the device, the gorenje modifying materials is ac-
companied by smoke and toxic substances.

Cellulose is heated to a temperature above 250 °
C, one-third of the volatile products are water, oxide,
carbon dioxide and acetaldehyde, and the rest is a res-
inous material with the same structure of glucosane.
With prolonged heating or high temperatures, the con-
version of these products can reach 90%, and also pre-
serves the acidic product. During a fire, this glucose can
burn or break down into flammable products.

In the presence of phosphates, the acid formed
during their decomposition is esterified to the hydroxyl
group of cellulose. The cellulose phosphate then forms
a double bond, reducing the acids and reacting again.
As aresult, stable structures are formed in the cellulose,
and in the presence of a single phosphoric acid mole-
cule, many double bonds can be obtained.

Thus, phosphorus-containing compounds play a
dual role in the protection of cellulose: first, the amount
of combustible products is reduced, and secondly, the

polymer is protected from the heat of a burning fire,
acidic surface, as well as the resulting water. .

Based on the available literature, the evaluation
and study of the fire-resistant properties of textile ma-
terials is carried out in several ways:

1) determination of flammability and flame prop-
agation velocity

2) by determining the oxygen index

3) study of processes

4) analysis of smoke and toxic gases released by
materials during gorenje

5) determination of special fire and heat protection
properties.

Such a variety of test methods is due to the wide
range of textile materials produced and the require-
ments imposed on them.

To study the fire hazard of textile materials and
their application in certain areas, a large number of
GOST standards and various international methods are
used. For example, decorative materials, bedding, and
workwear are checked according to GOST, certified,
and only then can they be used for their intended pur-
pose.

The most common way to evaluate the flame re-
tardant properties of textiles is to determine their flam-
mability. When the evaluation criteria are accepted: re-
duced fire resistance of the fabric, tensile load. The
method of evaluating the refractory properties of tex-
tiles is to determine the flammability and the speed of
flame propagation.

After determining the exact mass on the analytical
scale, cotton fabric samples with a size of 220 x 170
mm are soaked in an aqueous solution of sodium sili-
cate for 10-15 minutes( water: gs, 2: 1), with a
CH3COOH hydrolysis catalyst (50%). 20 ml, then at
the rate of 70%. The fabric was then dried at 80 ° C for
5-10 minutes.

After treatment with an aqueous solution of so-
dium silicate, the sample was thermally fixed at 3 dif-
ferent degrees of freedom, then it was impregnated with
a solution of sodium dihydrophosphate and thiourea
and dried at room temperature. Wash at 35 ° C, 25 ° C,
then rinse with warm water at 45 °© C, and then rinse
with cold water.
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Table 1.
Results of the study of samples impregnated with a flame retardant
Concentration of Length of the charred Breaking load , H Breathabzility , v/
No substances , /1 area , MM M°XC
Qo < & Heat treatment temperature ,°C

S0 Bz 4 § o | 100° 120° | 1400 | 100° 1200 | 140° | 100° | 120° | 140Q°

1 Original sample 220 220 220 190 190 190 170 170 170

2 10 6 19 121 120 100 221 220 219 160 170 137

3 10 8 29 119 130 100 220 220 219 156 169 136

4 10 10 39 120 106 98 219 219 220 155 164 139

As shown in Table 1, phosphorus samples have
flame-retardant properties compared to the original fab-
ric.

When tested for flammability in 15 seconds, the
220x170 mm raw cotton completely burned in 44 sec-
onds. When testing phosphorus-containing samples
with a size of 220x170 mm, no spontaneous ignition
was observed after the combustion was stopped for 15
seconds. Gorenje In addition, the experiment was con-
ducted with an increase in the concentration of sodium
dihydrophosphate.

Fabrics, knitwear and nonwovens are subject to
stretching, compression, bending, etc. when making
and using clothing. feels various mechanical influences
that cause deformations. The tear strength of the fabric
is one of the most important indicators of its quality.

The minimum value of the tensile load, which
leads to a violation of the integrity of the fabric, is

c fai (a
tion of K2ZHPO4 19 g/l (b ); 29 g/l (c); 39 g/l (e).

)t

called the breaking load. The refractive load of the fab-
ric is determined by a separate special device for the
base and gap (shown in accordance with 11).

Before the resistance of the material to the tensile
forces according to GOST 8847-85, the lower pressure
of the PT-250M-2 was evaluated on an exhaust ma-
chine with a lowering speed.

Testing the strength of the fabric using the holder
showed that the breaking load of the control sample was
220 N, and the breaking load of the cotton fabric treated
with an increased content of sodium dihydrogen phos-
phate did not change significantly

Untreated fabric with a size of 220x170 mm, when
tested for flammability at an ignition time of 15 sec-
onds, completely burns in 60 seconds. In samples
treated with a flame retardant composition, the same
size of 220x170 mm at an ignition time of 15 s, the
smoldering time is practically reduced to O at a pro-
cessing temperature of 100 ° C.

reated with a flame retardant composition concentra-
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A composition based on sodium silicate, thi-
ochevine and potassium hydrophosphate has been de-
veloped to impart flame-retardant properties to cellu-
lose materials.

The optimal conditions for the treatment of fabrics
were determined, the effect of the concentration of the
working solution, the temperature of impregnation and
thermal fixation on the flame-retardant properties of the
fabric was studied. The improvement of the flame-re-
tardant properties of cellulose materials modified by
the proposed composition is shown.

By the method of electron-scanning microscopy,
it was found that the treatment of fabrics with flame-
retardant compositions leads to a change in the mor-
phology of the surface of the fibers. It is shown that cel-
lulose materials modified with compositions based on
sodium silicate, thiourea, and potassium hydrophos-
phate increase their flame-retardant properties. The
proposed compositions ensure the achievement of
higher fire resistance indicators. Processing can be car-
ried out on the standard equipment of finishing enter-
prises without the stage of high-temperature fixing of
the preparation.

Conclusion

1. Liquid glass, thiourea, and sodium dihydro-
phosphate contributed to the formation of a new com-
position. The heat treatment time was studied in terms
of the concentration of the working solution, the tem-
perature of the heat treatment, and the fire resistance of
the fabric. The fire resistance of the treated samples is
increased in comparison with the new undigested ma-
terial based on sodium dihydrogen phosphate.

2. Using infrared spectroscopy, the interaction of
measuring compositions with cellulose fibers was stud-
ied, the cotton fabric did not lose its properties even af-
ter treatment with sodium dihydrogen phosphate.

3. Initially, the surface of the untreated fabric was
not smooth, and after processing, it was observed that
the surface was smooth. The method of electron scan-
ning microscopy showed that the treatment of tissues
with advanced compositions leads to a change in the
morphology of the surface of the fibers.
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The article is devoted to the development of technology for obtaining a drug based on levomicetin in the form

of capsules. Marketing analysis has shown the relevance of the development of medicinal preparations in the form
of capsules in Kazakhstan. The main physical, chemical and technological properties of the substance samples
were studied. The quality indicators of the initial raw material and the finished product are determined. Techno-
logical calculations were carried out.
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Introduction

Today, the pharmaceutical industry produces huge
names of medicines every year in the form of tablets,
capsules and ampoules. It is worth noting the profita-
bility of the production of medicines produced mainly
in developed European countries, as well as in Amer-
ica, South Korea and Russia. The analysis of statistical
data shows that the share of encapsulated forms of med-
icines in these countries is 5-17% of the total humber
of medicines produced. In Russia, this figure is just
over five percent [1-3].

In Kazakhstan, the share of the pharmaceutical
market engaged in encapsulated drugs lags behind the
world level. In this regard, the development of medi-
cines in the form of capsules is an urgent task of phar-
maceutical science.

The encapsulated form of the drug has a number
of advantages, which leads to its high demand and pro-
duction.

Soft gelatin capsules have several advantages in
the recent growth rate of their popularity in the world
[4]. The encapsulated form of the drug has a number of
significant advantages in comparison with other dosage
forms:

4) a major role in the production of a medicinal
product is played by profitability, which can be in-
creased by reducing raw material costs. The encapsu-
lated form of the drug allows you to reduce the dose of
the biologically active substance by reducing the dose,
which is due to an increase in its bioavailability.

5) the problem of maintaining the stability of me-
dicinal components that are easily oxidized is a serious
problem. The presence of a soft gelatin capsule protects
the contents of the capsule from the penetration of air
oxygen at low relative humidity.

6) for the production of soft gelatin capsules,
mainly liquid compositions or compositions in the form
of a paste are used, which reduces the likelihood of dust
formation, which is important;

7) the use of the encapsulated form solves the
acute problem of falsification of medicinal products, as
the shell of the capsule deteriorates when opened;

8) in many cases, it is known that medications
have a bitter, sometimes unpleasant taste and smell.
Soft gelatin shell

9) various variants of shape and size, a wide color
scheme, the ability to insert the name, signs, and num-
bers directly into the capsule provide the possibility of
identifying the drug.

Experimental part.

The form of the study: the composition for the
manufacture of the drug "Levomycetin" in a capsule.

The composition prepared for the manufacture of
the drug "Levomycetin in a capsule consists of the
following substances:

Chloramphenicol is the active substance of the
drug. White-light gray or light yellow, thin, crystalline
powders or fine crystals in the form of needles. It is
distinguished by its hard, sour taste and belongs to the
list of broad-spectrum antibiotics.

Sugar powder is a medicinal product that is used
as afiller. It is a white crystalline powder with no white
crystals or odour depending on the type, and has a faint
sweet taste.

Calcium stearate-the composition of the drug has
an antifractive function. Depending on the type, the
powder is fine crystalline, pale, odorless.

In order to bind the mixtures contained in the
starch — drug, it is necessary to use potato starch. The
main reserve carbohydrate obtained from the
composition of potatoes is carbohydrates. It consists of
two polysaccharides formed from glucose residues, i.e.
amylose and amylopectin. Their appearance is a flour-
like white powder. [22]

Necessary equipment for obtaining the type of
drug "Levomycetin" in a capsule: semi-automatic
capsulator model ITA-014 (Fig. 8). Power 80 W

Figure 1. Semi-automatic encapsulator model ITA-014

The physico-chemical and technological charac-
teristics of active and auxiliary substances are interre-
lated and can in a certain way affect the process of ob-
taining high-quality capsules with the necessary thera-
peutic effect.

The substance-acetylsalicylic acid and paraceta-
mol and masses for encapsulation were subjected to

physico-chemical and pharmaco — technological stud-
ies. All indicators were determined in accordance with
GOST.

Results and their discussion

The drugs are produced in different countries of
the world. Unfortunately, the main share of medicines
presented in the pharmaceutical market of Kazakhstan
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is made up of imported drugs: India (24%), Russia
(11%), and the share of Kazakhstani manufacturers is
only 12%.

Table 1 shows the distribution of dosage forms de-
pending on the forms produced.

Table 1.

Total number of medicines registered in the State Register of the Republic of Kazakhstan.

Forms of medicinal products registered in the GF of
the Republic of Kazakhstan

Specific weight of the
dosage form %

total number of me-
dicinal products

1 | Soft gaseous drugs 1,71 137
2 | Medicinal products in a mild form 5,16 413
3 | Medicinal products in liquid form 28,39 2272
4 | Medicinal products in solid form 64,74 5180

From Table 1, solid medicines are in the first
place, 64.74% of the total number of registered
medicines, followed by liquid medicines - 28.39%, soft
medicines - 5.16% and gaseous medicines - 1.71%.

Table 2 shows the ratio of solid-form drugs to the
total number of drugs produced.

Table 2.

Ratio of solid medicinal products

Ne Types of medicines in solid form Dosage of the drug
1 Tablets 3433

2 Capsules 655

3 Powder 569

4 Suppositories 143

5 Granules 70

6 Powder 13

The analysis of the ratio of solid-form medicines
to the total number of medicines showed that the
maximum number of tablets (3412) is the total number
of solid medicines (3412). The encapsulated form of
the drug is in third place, despite a number of
significant advantages (651). Powders, suppositories,
granules, dragees are produced in small quantities: 568,
142, 69, 12, respectively.

Marketing analysis of medicines produced in
various forms and for various purposes shows that the
main share of medicines produced in solid form is
accounted for by Film-coated tablets (55.03%).

The results obtained in Kazakhstan, i.e. in the
future

indicates the need to expand and expand the
pharmaceutical industry for the production of
medicines.

The analysis of the pharmaceutical market of solid
dosage forms of pharmaceutical drugs in Kazakhstan
shows that among the anti-inflammatory drugs found
on the market, drugs based on levomycetin are
affordable and effective drugs.

According to the State Register of the Republic of
Kazakhstan, 93.2% of medicines in capsule form
belong to foreign manufacturers, and only 6.8% - to
domestic manufacturers. 17 types of medicines based
on levomycetin in tablet form have been registered, of
which 41.2% are produced by foreign companies, and
52.8% - by domestic manufacturers. The dosage form
in the form of capsules based on levomycetin is not
produced by domestic manufacturers.

Table 3 shows the qualitative definition of the
active substance levomycetin.
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Table 3.
Specificity of levomycetin raw materials
Ne Specific indicators Technical requirements Indicators
1. Appearance White crystalline powder White powder
2. Free salicylic acid "I'msorry," she said.S (0.2%) 0.14%
The substance should not ex- 0
3. Presence of sulfates ceed 0.02%. 0.15%
. : The substance should not ex- 0
4. Composition of chlorides ceed 0.004%. 0.002%
The content of sulfate ash in
5. Sulphate ash content 1 g of the substance should 0,09 %
not exceed 0.1%.
The content of heavy metals
6. Heavy metal composition in the substance is 0.002 %. it 0,0014 %
should not exceed.
7 Reducing the mass dur!ng Weight loss should not ex- 0,40%
drying | ceed 0.5%.
8. Conclusion Levomycetin meets the requirements for product guality .

In the course of the study, levomycetin was char-
acterized by the main indicators of specificity. The data

presented in Table 3 indicate that the levomycetin used

meets the requirements of the state pharmacopoeia of
the Republic of Kazakhstan (GF) in all its main charac-
teristics.

Table 4.
Composition of the levomycetin model capsule
. . . Number
Ne Ingredient: Assignment function G %
1. Chloramphenicol Active substance 0,200 40
2. Microcrystalline cellulose Filler 0,100 20
3. Silicon dioxide (Aerosil) Binding agent 0,040 8
4, Hydroxypropyl cellulose Aerator 0,005 1
5. The glycerol palmitostearate Lubricant 0,005 1
Total 0,500 100

Depending on the size of the shell, the calculated
volume according to the average capacity corresponds
to the size of the shell of the solid gelatin capsule No. 1
(200 to 600 mg of powder).

Thus, The conducted studies have proven that the
drug meets the requirements of the state pharmacopoeia

of the Republic of Kazakhstan in all indicators (table.
5). The breakdown of capsules occurs within normal
limits, on the basis of which it is possible to predict the
high bioavailability of the developed drug.

Table 5.
Physico-chemical and technological parameters of capsules
Indicators Value
Solid gelatin capsules No. 1 with a green
Description opaque body and a white opaque lid filled with

white powder.

Average weight of internal capsules

0,500 + 0,004

Mass uniformity

No more than 20 capsules deviate from the
average mass of the contents of no more than
+ 6.5% and no more than + 14

Decomposition ( not more than 15 min) 9,5+ 1,0
Solubility (not less than 75 %) 89,6 + 3,0
Output of dry mass or amount of water,% 2,1+0.09

In the course of the work, a feasibility study was
developed, taking into account the results of the mate-
rial and energy balance for one series of the drug in cap-
sules. For this purpose, the cost of production was de-
termined from the cost of basic raw materials, auxiliary
substances and other production costs.

The addition of administrative and commercial
costs to this amount determined the cost of production.
Then calculate the minimum estimated price of 10,000
packages (1 Series), adding a return to this amount,
which is 75% of this amount. Dividing the amount by
10,000 ultimately determined the price per unit of prod-
uct.
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Thus, the calculations of the feasibility study for
the production of capsules” levomycetin " showed that
the price of one unit of production is 377.64 tenge.

Conclusions

1.the main physical and chemical characteristics
of Livomycetin were determined and their compliance
with the requirements of the state standard of the Re-
public of Kazakhstan was demonstrated.

2.solid gelatin capsules of the drug were obtained
on the basis of Livomycetin. The composition of the
main and auxiliary components was selected.

4.the main indicators of product quality are deter-
mined: organoleptic properties, average mass, mass
uniformity, mass consumption during drying, solubil-
ity.

6.as a result of the feasibility study, the economic
feasibility of industrial production of a drug based on

levomycetin was proved. The cost of products
amounted to 377.64 tenge.
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Abstract

The article discusses the development of oil and gas transport from the countries of the Caspian region to
Europe through the territory of Azerbaijan. The current international pipelines for the transportation of Caspian
oil and gas to Europe, the geography of its supply and possible options for the development of new pipeline routes
for the supply of hydrocarbons are analyzed. The main aspects of the formation of Azerbaijan as a regional energy
hub have been studied.

AHHOTAN NS

B crarbe paccMoTpeHO pa3BuTHE TpaHCopTa HedTH U ra3a u3 crpad Kacmuiickoro pernona B EBpony no
Tepputopur  AsepOaiijpkaHa. AHaNM3UPOBaHbl  JEHCTBYIOIIME MEXIyHapOJIHbIE TPYOONpPOBOIBI IS
TPaHCHOPTHPOBKH KACIHICKOTO HepTH U ra3a B EBporry, reorpadus ero mMoCTaBKA W BO3MOXHBIC BapHAHTHI
Ppa3BUTHA HOBBIX MapuipyToB pr6OHp0BOZ[OB JJIs1 ITIOCTaBKH VB. HSy‘IeHLI OCHOBHBIC AaCIICKTBI CTaHOBJICHHUA
Azep0OaiimkaHa perioHATFHBIM YHEPTETHYCCKIM Xa00M.

Keywords: oil and gas fields, pipeline, gas production, transportation, hydrocarbon.
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PasBurue HedreraszoBoit otpaciu AsepOaiimkaHa
00yCJIOBJICHO B MEPBYIO OYEpeIh UMEIOIINMHUCS 3ama-
camu He()Tera3oBbIX MECTOPOKICHUI Ha TEPPUTOPUU
cTpasbl. HedrerazoBble MecTOpOXXKIEHUSI OOHAPYKEHBI
MPaKTHYECKH 110 BCEH TEpPUTOPUH CTPAHbI, Ha CYIIE U
MopckoM Tenbde. Yrieromopoxneie (YB) 3anexu
CKOHIIGHTPUPOBAHBI B OCHOBHOM B baknHckom HedTe-
razoHOCHOM paiioHe, B npeaenax FOxxno-Kacnuiickoro
HedrerazoHocHOrO Oacceiina, Ha TEppPUTOpUH ArlIie-
POHCKOTO I-0Ba M MpUJIETAIOIIEH aKBaTOPHH.

B 1994 r. B baxy Obl1 mognMcaH MEX,TyHapOIHBINA
KOHTPaKT O COBMECTHOH pa3paboTke riryOOKOBOIHOMN
YacTH rpymnma HeTIHBIX MECTOPOXKICHUI - «A3epuy,
«Usipar» u «ronemmny (AYDY) B azepOaiixaHckoM
cexTope Kacnuiickoro Mops, 1 J0TOBOPa O CTPOUTEIb-
crBe He(renpoBoaa baky-Cyrica, oT MeCTOpOXIeHNH
AzepOaiimkaHa 10 YepHOMOpPCKOTo modepexbs [py-
3un. KoTopslil BBUY €ro BBICOKON 3HAYMMOCTH MONY-
uni Ha3BaHue «KOHTpaKT Beka» U BOLIEN B CIIMCOK Ca-
MBIX KPYIHBIX COIJIAIIEHUH, KaKk Mo KoaudecTBy YB
3armacoB, TaK U IO 00meMy 00BbEMY MpEanoIaraeMbIx
WHBeCTUIMI. B Hactosee BpeMs 3akirodeH 21 KoH-
TPAKT ¢ 35 KOMIIAaHUSIMHA MHUPa MO MPHUHIUITY COBMECT-
HOTO TPOM3BOZCTBA M pa3jiena MPOIyKIHU. YdacTue
WHOCTPAHHBIX WHBECTOPOB OBUT BBI3BaH CTpaTerueit
npesunenTa AzepOaiimkana ['eiimapa AnmeBa, KOTO-
pyto CMHU okpectunu He MHA4e, KaK “UCKpa IeHus,
KOTOpas NoApa3yMeBaa pas/jelieHle akui (a 3Ha4uT,
W OTBETCTBEHHOCTH) MEXAy HauOOJBIINM YHCIOM

YYaCTHUKOB HE(TSHBIX MPOEKTOB, COXPAHsIsi IPH 3TOM
HEHaBSI34YMBBIA KOHTPOJIb CO CTOPOHBI a3epOaiikaH-
CKOT'O TIPAaBUTEJIHCTBA, OTIIMYHO COYETAIOIIUICS C PHI-
HOYHOM crucTemoii [1-6].

[TonoOHBIN 1MOAXO BIOCIEACTBUM HPUMEHHIIH
Takue cTpaHbl, Kak TypkmenucraH, ['pysus n Kazax-
craH. A3ep0OaiijkaH ObII B YKCIIE IEPBBIX CTPAH Peru-
OHa, KoTopas patudumposana Jlorosop 06 JHepreTu-
YEeCKOW XapTHH, a TaKXKe 3TO TOCYIapCTBO OJHUM M3
HEepBBIX CTal0 MPUMEHATH - CorialieHus O JOJIEBOM
pacnpeneneHuu MpoAyKIUH. Bricokre 10X0abl, KOTO-
pble criocoOeH aaTh HeTsHOW OW3HEC, NPHUBIEKAIOT
Bce cTpaHsbl [Ipukaciuiickoro He(TEHOCHOTO PeTHOHA.
Pa3BuBaeTcst COTpYAHUYIECTBO MEXIY CTpaHaMHU Kac-
MHUICKOTO peruoHa, B TOM YHCIIE TI0 BOIPOCaM COB-
MECTHOTO OCBOCHHUS HE(TETa30BbIX MECTOPOXKICHUH 1
TpaHcnopTupoBka YB. Cpenn pasmuuHbIX BUAOB
TPAHCHOPTA, UCIOIb3YEMBIX B HACTOSILEE BpEMsI CTpa-
Hamu Kacnmiickoro permona amst skcriopta HeTH U
rasza, HauOoJplee 3HaYeHUE UMEET TPyOOIPOBOIHBII
Kak Hanbonee 3G PeKTUBHBIN 1 IKOHOMUYHBIN. Peann-
3anms npoekTta "KoHTpakT Beka" AzepOaifikaH ymyd-
IIAJI OTHOIIIEHHS C COCETHUMHU CTPaHaMH, TOCYAapCTBO
pernoHa JOTOBOPHIINCH O COTPYAHWYIECTBO, HadaIach
mpokayka He(TH 1o TpybomnpoBoxam baky - HoBopoc-
cuiick 1 baky-Cyrica, 6bUT POCTpOEH TPYOOMIPOBO
baky-Townucn-/xeiixan (bT[I), HedTs U3 Kacrmii-
CKOTO PErHOHa Hayall OCTYIaTh Ha MUPOBBIE PHIHKH.
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Bosnuk ¢opmar corpyaHuuecTBa B peruoHax Yep-
Horo, Kacrimiickoro u CpeauzeMHOTo Mopei, a Azep-
OaifipkaH cTaj urpaTh poiib TpaH3UTHOW cTpaHbl. C
HaJyalioM peaJM3aliy KOHTPAKTa B OYEpPEIHOM pa3 Cy-
IIECTBEHHO M3MEHHIIACh TEONOJIMTHYECKas paccTa-
HOBKa CHJI B OOIIMPHOM pPETHOHE, OXBATBIBAIOIIEM
Cpenntoro Asmro, KaBkas n akBatoputo Kacnmiickoro
mops [2, 7, 8].

B 2006 r. Ka3axcTtan npucoeIuHIICS K MPOEKTY
Hedrenposona bT/I. JloroBop npemycMaTpuBaeT opra-
HHU3aLUI0 TAHKEPHON NepEeBO3KN Ka3aXCTaHCKON HedTH
n3 Axrtay B baky uepe3 Kacmnumii u e€ nanpneimei
TpaHcnopTHpoBKH N0 Hedrenposoxy BT. B 2007 r.
HallMoHanmbHas KommaHus KasaxcTana moamumcana me-
MOpPaHAYM O B3aMMOTIOHUMAaHHH 10 IPOEKTY CO3IaHUS
Ka3aXCKOM KacCIUHCKON CHCTEMBbl TPaHCIOPTHPOBKHU
HeQTH, KOTOpasi MO3BOJIHUT IKCIOPTUPOBATH HEPTH C
KazaxcTaHCKUX MecropoxxiaeHuil Kamaran um Tenrus
gyepe3 Kacnuiickoe mope B EBpomy mo Mmapuipyty
Eckene-Kypsik-baky-Tounucu-/Ixeiixan. Mapuipy-
tom TpybompoBoga BTJ[ ¢ 2010 roma mosb3yercs
Takke U TypKMEHUCTaH.

B 2007 r. Obw1 npuHAT PernoHanabHbIN cTpaTeru-
geckuil fokyMeHT EC mo copeiictBuio ctpanam Llen-
TpanbHOH A3WH, B KOTOPOM IMBEPCHU(PHKAIHS MOCTa-
BOK TOIIIMBA OOBSBIAIACH OJJHOH N3 OCHOBHBIX LIEJIEH
MexayHapoaHoi nonutuku EC. B TeueHue MHOrux
net AsepOaiipkaH HEOAHOKPATHO BCTYNaJ C WHHIUA-
THBOH CTaTh TPAH3UTHOW CTPAHOH JUIA OCTABOK CPe-
HEa3naTCKOro M OJIMKHEBOCTOYHOTO raza B EBporry.

JUis TpaHCHOPTHUPOBKHM Tra3a B paMKax corJjalie-
HUS 0 pazjene nmpoaykuuu B 2006 roay ObU1 HOCTPOESH
MarucTpaibHblil razonpoBo «baky - TOumucu - Op3y-
pym» (BT3) wmmm HOxHo-KaBkasckuil ra3onpoBon
(SCPx) u Hawan TpancnoptipoBky raza ¢ ' KM «Illax-
Henusz» B I'py3uto, a Hauunas ¢ urosst 2007 . - B Typ-
muro. Herae momHOocTH «SCPX» MCTONB3yIOTCS TpH
MIOCTaBKe a3epOaiikaHCKoro raza B EBpomy B pamkax
OxHoro razosoro kopuaopa (SGC). Tlpoext «SGCx»
(cokparénnblii BapuaHT npoekra «Nabucco») mo Ko-
TOPOMY Ta3 M3 KAaCHHHCKOTO mIenbha TPaHCHOPTHPY-
ercda B EBporny, 10 Utanuu, ¢ nepcrnekTUBON BO3MOXK-
HOCTH BOBJICYCHHUS HOBBIX PECYPCOB, B T.4. U3 MECTO-
POXIEHUM CTpaH KacHmUUCKOro peruoHa u biarknero
Bocroka, cocrout u3 tpex yacreii: «SCPx» - unymiero
o Tepputopuu Asepbaiimkana u ['py3un 10 rpaHHIIBI
¢ Typumeit; TpaHcaHaTonMiCKUH  TpyOOIPOBOL
(TANAP) - uaymiero mo tepputopuu Typiuu; Tpanca-
npuarnueckuii (TAP) - npoxoasIiero no TeppuTopun
I'pern, AnGarnu u Utanuu. JI0mOTHATETBHBIM T'a30-
BBIM pecypcoM Juis rasomnposoaa «SGC» (u Oymyiem
nosnHoueHHoro «Nabucco») MokeT ctaTh ra3 u3 Typk-
MeHucTaHa, Mpana u Mpaka, a Takxke Ipu ONpeIesIeH-
HeIXx ycioBusx Poccum um Kazaxcrana. bnaronmaps
He()Tera3oBoi cTpareruu AszepOailikaH ocBauBas
sHepreTuueckuil mnoreHuuan Kacnuiickoro Mops,
c(hopMHPOBAT HOBYIO SKOHOMHYECKYIO MOJETH pa3BuU-
THS PETHOHA, PACIIMPII HOJIUTHIECKHE U SKOHOMHUYE-
CKHUE CBsI3M Mexny EBpomoi u Asueil u CTaHOBUTBCS
PETHOHAIBHBIM SHEPTeTHYECKUM M TPAaHCHIOPTHBIM Xa-
6om [2, 6-8].

B Hauase ntonst 2018 roma IIpesunent AzepOaii-
mxana Mnpxam AnmeB opuumajbHo Ha CaHradaib-
ckoM TepMuHasie 61u3 baky oTkpbL1 «HOXHBIN Ta30-
BBIH KOpHUIOp», M0 KoTopomy B Typuuio u EBpony
nocrynaer azepOaiiukanckui ra3. Peanuzanus mpo-
€KTa CTajia BO3MOXXHOH OJaromapst MUpPOKOMY MeKIAY-
HAPOJHOMY COTPYAHHYECTBY, B TOM 4McJie, 0J1aro-
Japs NOCTOsIHHOM moaaepxke nmpaButenscTBa CIIIA,
BenukoOpuranuu, pykoBoacTBy EBpocorosa u Mexmy-
HapOJHBIX (UHAHCOBBIX HHCTUTYTOB. B A3zepOaii-
JoKaHe 00pa30BalIcs LEHTPAIbHBIN IyHKT - CaHrayanib-
CKMH TepMuHan mis cOopa, oOpabOTKH W SKCHOpTa
BCETO Ta3a, NOObIBAEMOT0 Ha MecTOopoxIcHusIX Kac-
MUICKOTO MOpe, B JOMONHeHne K HepTH. Ha Tepmu-
HaJle TaKKe MPOMCXOMUT mepeBanka HepT u3 Kazax-
craHa u Typkmenucrana [7, 8].

B 2020 r. Azepbaiimxan u TypkMeHHCTaH MOIIH-
call MEMOPaHIYM O B3aMMONOHMMAaHHHU IO COBMECT-
HOH pa3BejKe, pa3pabdoTKe 1 OCBOCHUH HE()TEra3oBOro
mectopoxkaenuss "Jloctiyr" (Ha3zBaHume 1o azepod.
«Ksmazy, a mo typkmen. «Cepaap»), pacroyioxKeHHOE
Ha rpasHune AByx cTtpaH B Kacnwmiickom mope. Co-
IJIACHO TMPEJBAPUTENILHOI OIIEHKeE, 110 He)Tera3oBoMy
noTeHnuany "JlocTiyr" MOXXHO MOCTaBUTH MPUMEPHO
B OAMH psix ¢ MecTopokaeHneM "Kapabax". CoBmecT-
Has pabota TypkmeHncTana U AsepOaiikaHa Ha Me-
cropoxxnernd "Joctnyr" Oymer ycmemHoOH U 3pdek-
tuBHOH. [ToTromy uTo A3epbadimkan u TypkMeHUCTaH
BIIEPBBIC NPUCTYNAIOT K COBMECTHOH paboTe 10 0CBO-
eHuIo MecTopoxkaeHus B KacnuiickoMm Mope. DTOT mpo-
eKT OyZeT crocoOCTBOBAaTh PELICHHs BONpOca C pe-
cypcHoit 6asoit s «TpaHckacmuickoro» TpyooIpo-
BOJa U TO3BOJIUT NMPHUCOCAUHUTH Ta30TPAHCIOPTHYIO
cucteMy Typkmenucrana Kk «SGCy», 4To OTKpOeT IyTh
TYPKMEHCKOMY Ta3a 1o TeppuTopuu AzepOaiimxana B
Typuuto u Espony [8, 9].

B Aszep0Oaiimkane pe3ko BBIpociia J0ObYa TIPH-
POIHOTO Ta3a ¢ Hayana pa3pabOTKH MECTOPOXKICHHUS
«lax-/lenn3», Takke B pe3yibTaTe MOINUCAHUS CO-
TJIAIeHns] O paszene NPOAYKIUH C KOHCOPLHYMOM
MEXXIYHApOIHBIX HE(TEra3oBbIX KoMIaHui. KoHTpakT
Ha pa3pabotky 'KM «Illax-J/lenus» 3axmouer B 1996
r. u geiicteyeT 10 2031 T., sIBIsIETCS BTOPBIM TOCIE
komIiekca «AUIl» KpymHBIM MO0 00beMy WHBECTHITH-
OHHBIX BJIOXKEHMH CO CTOPOHBI 3apyOE€XHBIX KOMIIa-
Huil. B 2017 rogy AzepbaiimkaH U MexayHapOIHBIN
KOHCOpIUYM He(TsAHBIX KoMmauui, mommucas «Ho-
BBIH KOHTPAKT BEKay, IPOIIHIIN COTIIAIIEHHS COBMECT-
HOW pazpaboTku AUI, B azepOailmkaHCKOM ceKTope
Kacmmuiickoro mopst 1o 2050 roga. biarogaps peskomy
YBEJIMYEHHUIO JOObIYM He()TH M Ta3a B CTPaHE 3a CUET
paspabotku komruiekca «AUI» u 'KM «lllax-/denus»
CTpaHa B KOPOTKHH CPOK HE TOJNBKO H30aBHIACh OT
HE0OXO0IMMOCTH UMIIOpTa Ta3a, a Haobopot ¢ 2006 T.
BIIEPBBIE CTajla YUCTHIM dKcmoprepom. B 2010 1.
mexy SOCAR u poccuiickum ITAO «l"a3mpom» ObIT
3aKJIIOYEH KOHTPAKT O IOCTaBKE yXKe a3epOaifkaH-
ckoro rasza B Poccuto 1o aeiicTBytomieMy ra3onpoBoLy
Baky - Hoo ®uus [1-6].

B pesynbrate pa3paboTKu HOBBIX He(TEra30BBIX
MECTOPOXKICHUNA U CTPOHUTEIBCTBA MEXKTYyHAPOAHBIX
ra3onpoBoJIoB, A3zepOaii/pkaH IUIAaHHPYET CHaOXaTh
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MapTHEPOB NPHPOAHBIM TI'a30M Ha JUINTEJIbHBIC Iep-
CIIEKTHUBBI, BHOCSI BaXXHBIH BKJIAJ B DHEPTETHUECKYIO
0e30macHOCTh EBpOTIBI, HE TOJBKO 3a CYET COOCTBEH-
HBIX Ta30BBIX PECYPCOB, a TAKKE B IEPCHEKTUBE 3a
CYeT TPAaHCIIOPTHPOBKHU NPHPOAHOTO Ta3a M3 INpHKa-
cruiickux crtpan U banwksaero Bocroka. [[ns uero
AzepOaiipkaH COTpYIHHYACT C Ta30J00BIBAIOIINMHA
CTpaHaMH M BCEMH KPYITHBIMH HEe()TEra30BbIMH KOMIIa-
Hussmu mupa [10].

Kak otmerun Ilpesugent Asepbaiimkana U.
AnneB: «A3epOaiipkaHCKUI ra3 sIBISIETCSI HOBBIM HC-
TOYHHKOM IOCTaBOK rasa B EBpomy, u peammusanueit
«SCP» MBI 32aHOBO COCTaBIIIEM SHEPTETUIECKYIO KapTy
KOHTHHEHTa». YdacTHHKaMu «SCP» sABISIOTCS ceMb
cTpaH - AzepOaiimkan, [ py3us, Typuus, ['perust, boi-
rapusi, Anbanns m Utamusa u eme Tpu OankaHCKHe
CTpaHBbI INTAHUPYIOT MPUCOETUHUTHCA K IPOEKTY - boc-
Hus u I'epueroBuna, Xopsatus u Yepnoropus. IToxy-
narensivu rasza IOT'K cranyT 9 eBpomnelickux xomma-
HUil:  aHrmo-rowtanackas — «Shelly,  Oonrapckas
«Bulgargas», rpeueckas  «DEPA»,  Hemeukas
«Uniper», dpanmysckas «Engie», uranbssackas «Hera
Trading», «Edison» u «Enel» n mBelinapckas «Axpo».
K naHHOMY NpoOeKkTy Takke MOTYT OBITh IPUBICYECHEI
JIpyTHe MPUKACIHHCKIE Ta30J00bIBAIOIINE CTPAHBI, HO
JUISL TOTO MOTpedyeTcst BpeMs Ha IeTalbHYI0 paspa-
00TKy MapIIpyTa u CpOKOB peanu3auu. MapmpyT Mo-
JKET OBITh CKOPPEKTHPOBAH: TPYOONPOBOJ MOXKET
noitu B bonraputo, n naneme TpancOankaHCKuit Ta30-
MPOBO/JI, 10 KOTOPOMY ceifyac HIEeT ra3 depe3 YKpauHy
B Typuuto (c ceBepa Ha 10r), OyJIeT mepeBesieH B pe-
BepCHBI pexknM (¢ rora Ha cesep) [5, 6, 11-13].

EC 3asBnser, uTo BBeICHHE B SKCIUTyaTallHIoO ra-
301poBoJia U3 AzepOaiiykaHa O3BOJIUT YIyUIIUTh CH-
TyaluIo ¢ quBepcuduKanueil raa He Tobko s FOro-
Bocrounoit EBponel, HO u B nenom juist EBpocoroza.
C HavanoM 1ocTaBOK KOMMepdeckoro rasa B EBpomy
no rasomnposony «TAP» mocturHyra crparernieckas
nens «SGCy», mocTyIieHne ra3a Ha eBPONCHCKHAN PBI-
HOK «OTKpBIBACT HOBYIO CTPaHHIly B Pa3BUTHH A3ep-
Gaif/pKaHa KaK Ta30BOM CTPAHBI» U SABISETCS JIOTHUE-
CKUM pe3yiabTaToM 0O0Opa3moBOro COTPYAHHYECTBA
CTpaH-TIIapTHEPOB, KOMIAHUM, MEXIyHapoaHbIX (u-
HAHCOBBIX MHCTUTYTOBY». Ceiluac yke u3ydaercs BO3-
MOJKHOCTH JBYKPaTHOTO HapaIllMBaHUs SKCIOPTa a3ep-
GaitmxaHckoro ra3a B ctpansl KOxxHoit u FOro-Boctou-
Ho¥ EBpomsl (To ecTsb 10 20 MUIIITHAPAOB KyOOMETPOB),
IPY 3TOM TIPOBEJICHHBIC HCCIICIOBAHMS YKa3bIBAIOT,
49TO chpoc Ha "romyOoe TommBo" w3 AsepOaifmkaHa
MPEBBIIAET ¥ 3TH OOBEMBI.

I'eorpadus mocTaBoK pacmupuUTCs TOCIE CTPOU-
TenscTBa MoHMYECKOro-ApuaTnieckoro Tpyoonpo-
Boza (IAP), BeiBogsmero ra3 Ha peIHKY Anbannu, Yep-
Horopuu, bocHuu u I'eprieroBuHsl, a Takxke XOpBaTHU.
Kpome Toro, ectb Bo3MOXXHOCTB uepe3 bonrapuro, 3a
CYeT CTPOMTENBCTBA COCTUHHUTENBHBIX TPYyOOIpPOBO-
JIOB, BBIMTH Ha pbIHKU PymblHuM U Benrpuun. Benrep-
CKHH omepaTop ra3oTpaHCHOPTHRIX cucteM FGSZ B
WIOHE YTBEpAWI IUIaH WHBECTHLMH B CTPOHMTEIHCTBO
ra3oBoii nepeMbruku ¢ CepOueil MOIIHOCTBIO 6 MIIp]
KyO0. M rasa B roj. [IpormyckHast ciocoOHOCTb ra3omnpo-

BOJIa HA I0XKHOM TOUYKE BXOa, TO €CTh CO CTOPOHBI Cep-
O6um, MoJpKHA OBITH oOecTiedeHa K okTs0pio 2021 romga
[1-6].

Azepbaiimkan «popyomn okHo B EBpomy» He
TOJIBKO JUTS CBOETO Ta3a, HO - MOKAa TEOPETUYECKH - U
IUISL «TONTy0OTO TOTTMBA» Apyrux cTpad Kacmmiickoro
pernona. «SGC» - 3TO «HCTOPUIECKUH MPOCKT», 00B-
€MHSAIOIMN CeMb CTpaH M HaIpaBJIECHHBIN HA yKpen-
JICHUE MHpa B PETHUOHE.

Taxke UMeeT NMepCcleKTUBbl COTPYTHUUYECTBO IO
ra3oBOMY BONpPOCY MexIy AsepOaimkanoMm u Hpa-
HoMm. OOcyxnaercs mnepcnekTuBbl mpoekra FGRI
(CIIT, «Azepbaiimxkan - ['py3us - Pympiaus» unTep-
KOHHEKTOD), AJIsI IOCTaBKU B PyMbIHMIO Yepes Teppu-
topuu ['py3mm m UepHoe MOpe CKIKEHHOTO Trasa (c
MOIITHOCTBIO 3 MIIPA KyO. M B ToJl M C BO3MOKHOCTBIO
yBeJHUeHHEM 10 5-8 Miipa ky6. M B Tox) [1-6].

Ha mam B3ristg ObU10 OB DKOHOMHYECKH BBITOTHO
U TIOJIMTHYECKH 11eJec000pa3HO pacCMOTPETh HOBBIE
MapuUIpyThl TPAaHCIIOPTHPOBKU Traza dyepe3 AszepOaii-
JDKaH, C y4aCTHEM BCeX ra3o00bIBAIONIUX CTPaH Kac-
nuiickoro peruona. Hampumep, HOBBIN MEXIyHapOI-
HBIY Ta30MPOBOJ MO MapuipyTy AsepbOaikan (TUTHOC
ra30/100bIBAIOIIKNE CTAHBI KACTIMACKOTO PErHOHA) Yepe3
HaxuueBanp B Typuuto, nanee Ha €BpONEHCKUHN phI-
HOK. B manHOW cxeme AsepOaifkaH MOXXET CTaTh
TPaH3UTHBIM YHEPIETUIECKIM MOCTOM (XaboM) MEXIY
KaCUUCKUM PETHOHOM U €BPOINEHCKUM PHIHKOM. DKO-
HOMHYECKH BBITOHO PAacCMOTPETh Ta30IpPOBOIBI C
BO3MOXKHOCTBIO peBepca rasa WM W3MEHEHHS HalpaB-
JICHUS TPAHCHOPTUPOBKH ra3a (C BO3MOYKHOCTBIO IO
00paTHOMY MapUIpYyTy € BBIXOZOM Ha pbIHKH Bocrou-
HOM A3un). UTo MO3BOJUT ra30700bIBAOINM CTPaHAM
KaCIUIICKOTO peruoHa MMeTh albTepHATHBHbBIE U 3a-
MacHbIe BApHAHTHI JUIA peaqu3alid CBOMX HHEPTrOHO-
curesieif. Ecnu ygecTs peann3amyio mpoeKTa ra3onpo-
Bona Haxusas-Typuus (Uraeip), ['TC Typrum geii-
ctBytomiero baky-TOmmcu-2p3ypyM, TEOPETUIECKOTO
paccMaTpuBaeMoro mpoekTa raszonpoBoaa baky-Hax-
ypIBaH-TypIMsl TOJIyYUTCSl KOJBIEBas €IUHAsi ra3o-
mpoBonHAsE cucTteMa «AszepOaimkan-Typrus-Aszep-
Gaitmkam» [1-6].

B cpeanecpounoii mepcnektuBe B AzepOaiikan
MOJKET KOPPEKTHUPOBATh JSHEPIeTHUECKYIO MOJIHTHUKY,
napasuiesibHO I0OBIBAOLIel OTpaciy U pa3BUBATh TPY-
0OIPOBOHOTO TPAHCIIOPTA JJIS IOCTABKHU ra3a u3 JIpy-
TUX ra30700bIBAIOIINX CTPaH peruoHa B EBpomny (Tpan-
3UTHBIM SHEPreTHYeCKUM MocToM). BoBneuenune tpe-
TPUX CTPaH B TIIOCTaBKM TOIUIMBA  SIBIISIETCS
MTOJIOKUTEIBHEIM (pakTopoM Uit AzepOaifmkana. ITo
MO3BOJMUT YYaCTHUKAaM PETHOHA YCHIIUTh KOHOMUYE-
CKUE MO3UILMHU, MOJYYUTh HOBbIE BO3MOXKHOCTU JUIf
BBIXO0JIa Ha PBIHKH €BPOIEHCKUX CTpaH. A3epOaifkaH
MOYET CTaTh «KJIOYEBOM CTPAHON» MOCPEACTBOM, KO-
TOPOTO CTpPaHBl KAaCIMHCKOTO PETHOHA COOMpaeT Mo-
CTPOUTH HaJICKHBINM TPaHCIIOPTHBIA MapuipyT B MpaH u
Typmmu asi pe3koro yBETHYEHHS] BHEIIHETOPTOBOTO
obopoTa Mex Iy STuMu ctpanamu [1-7, 12-14].

3akmoueHne: A3sepOaiipkaH MMEET OTPOMHYIO
MEPCHEKTUBY CTaTh OJHUM U3 LIEHTPOB €BPOIENCKOro
ra3oBOI0 PbIHKA U PETMOHAIBHBIM SHEPreTHYECKUM Xa-
60M. DTH TIPeINONIOKEeHNE OCHOBBIBAETCS Ha CIIENYIO-
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muX GakTopax: BEIFOAHAS ['COIOJIUTHYECKAs U reorpa-
(hmuaeckas pacronaoKeH!s, FpaHNYAIINI KPYITHBIMU Ta-
3omo0bBatonMu  rocygaperBamu  (Poccust, Kazax-
craH, Vpan, TypKkMeHHCTaH); HAJMINUE HMMEIOIIHXCS
HedTe- Ta30IpOBOIOB, HEOOXOIUMEIE TPAHCIIOPTHEIC
MH(PACTPYKTYPH M BO3MOKHOCTH CTPOUTEIHCTBO HO-
BBIX TPyOOIIPOBOIOB (aTbTEPHATUBHBIX MAPIIPYTOB), 1
BO3MOXKHOCTH CTaTh TPaH3UTHBIM SHEPreTHYECKUM
MOCTOM, MEXJY a3MaTCKUMH M KacIUHCKUMH pPEruo-
Hamu u EBponoi.
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Abstract

Preliminary results of the scientific research into the interaction between human self-awareness and existing
socio-economic relations in the face of scare resources, which can be used in various ways, are presented. An
attempt has been made to present the process of institutional transformations in society as a result of the interaction
between mind (individual, collective) and existing socio-economic relations.

AHHOTaNUA

[IpenBapuTenpHble pe3yabTaThl HCCIAEIOBAHUS B3aUMOACHCTBHSI CAMOCO3HAHUS YEJIOBEKA U CYHIECTBYIOIIUX
00I1IECTBEHHO-9KOHOMHYECKHX OTHOLICHHUH B YCIIOBHSX OTPaHUUEHHBIX PECYPCOB, KOTOPBIE MOTYT UMETh Pa3iiny-
Hoe ynortpebienue. [IpeanprHsITa NONBITKA MPEICTaBUTh MPOLECC HHCTUTYIIMOHAIBHBIX ITPeoOpa3oBaHu B 00-
IIECTBE KaK Pe3yJIbTaT B3aMMOJCHCTBUS CO3HAHUs (MHAMBUIYaIbHOTO, KOJUIEKTHBHOTO) U CYNIECTBYIOIINX 00-

IMECCTBCHHO-OKOHOMUYECCKHNX OTHOIIICHHH.
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The urgency of enhancement of socio-economic
relations and individual and social identity, which, step
by step, evolve in the field of objectively necessary eco-
nomic freedom, consistent with the fundamental goal
of social and personal reproduction, can be compared
with the saving light of a distant lighthouse inviting a
loan traveller in the darkness of a rainy night, desperate
in search of the right way to his “father’s house” in end-
less wanderings around the space and time of socio-
economic formations.

It seems natural and logical to reveal from time to
time the controversy or doubtfulness of some
knowledge, which objectively confirms its transience.
Whilst the truth is that an individual is endowed with
the ability not only to cognize reality as such, but also
to possess it to some extent.

In this context, the content and nature of the syn-
ergies existing between individual, social identity and
the totality of socio-economic relations as an integrated
system of social and personal reproduction, is treated as
the main goal of the research. Whereas the specific fea-
tures of the synergies between the critical components
of the individual identity such as desires, will, reason
and others, surrounded with the fluids of its spiritual
and moral state, describe the actual “Ego” of the per-
sonality at the next stage of development and can be
construed as the primary goal of the research. [1. P.67-
70]

Non-traditional methods in the study of the cur-
rently dominant maximalist-egoistic approach to solv-
ing the fundamental problem of man and society, con-
sisting in the increasing need for satisfaction of con-
stantly growing and steadily increasing demands,
discover new, previously inapproachable horizons of
vision and improvement of historically formed (some-
times, spontaneous and insufficiently conscious) socio-
economic relations [2.V.1, book 1, 20-21]. Which are
the still dominant economic-egoistic-capitalist rela-
tions, however gradually relinquishing their progres-
sive historical role to the era of socio-economic for-
mations and more and more contributing to the aggra-
vation of social, environmental, political, religious,
national and other contradictions at all levels of the so-
cial structure.

Following the results 15-year performance of the
Millennium Development Center (UN MDGs), despite
the efforts made by the UN MDGs and the achieve-
ments in the economic life of society, many global
problems of human existence have survived and be-
come even more pressing [ 3. UN MDGs. 2016. No.1].
After all, “it’s not just about economic growth: its high
rates provides no undertaking for respectable employ-
ment, social integration or equality,” as one of the lead-
ers noted [4. Guy Ryder No.1] when summarizing the
performance of the UN MDGs over the past 15 years.

As a result, the need for an in-depth study of the
influence of the man has been realized, such as desires,

will, and creations of the human mind on the develop-
ment not only of the existing reproductive relations sys-
tem, but first of all, the individual identity, tendencies
and patterns of development in interaction with the ex-
isting system of economic egoistic-capitalist relations
of the post-industrial capitalist society.

The research data in the 2016 UN SDGs report on
human development in the Russian Federation is quite
eloquent. It indicates that for 10 of the 17 Sustainable
Development Goals adopted by the UN for the imple-
mentation by 2030, the most important is the social pri-
ority with the highest status (the “main priority”’) and
for another 5 environmental goals, the next in im-
portance is the “complementary priority” [5. P.9].

A complete swing-round in social orientation of
the reproductive process, i.e. its greening, which is the
result of the interaction of identity (individual, social)
and existing socio-economic relations, is a consistent
evolutionary transition to a new social space. Moreo-
ver, the goal “To ensure the transition to sustainable
patterns of consumption and production”, the only one
among the 17 goals (UN SDGs), is acknowledged to
have the highest priorities, viz. “main social priority”,
“complementary economic priority” and “environmen-
tal priority”!

Non-traditional methods, tools, procedures for
studying the phenomenon of objective reality, that is,
individual and social identity within the system of re-
productive relations become more and more topical in
determining the characteristics of these rational pat-
terns of consumption and enhancing the institutional
structure of production.

Meanwhile, the modern mainstream of economic
science providing equilibrium analysis of economic dy-
namics and its characteristic concept of universal laws
describing the past, present and future, and the oppos-
ing economic concepts, models based not on the prin-
ciples of economic rationality or equilibrium, but on the
principle of ontological uncertainty of the future be-
cause of lack of exhaustive information of the future
and bringing to the fore emotions and intuition, or av-
erage mass behavior, cannot see the individual with his
desires, will, reason, and therefore, cannot avoid the
paradox of “tossing a baby out with the bath water”,
when an economic agent — man — is deprived of his
rightful place in the reproductive process, or Divine In-
heritance. The “Maestream” models, which provide for
rational-selfish optimizers and neo-orthodoxy models
with their uncertainty and unknowableness of the fu-
ture, In the concepts, the mystery of man origin is care-
fully avoided, its evolutionary purposefulness, devel-
opment of its spiritual, moral and intellectual potential,
its evolutionary status - the dual nature of man, theoret-
ically deprive the man of the future.

Meanwhile lies goes on, at the same time eco-
nomic practice is continuously improving, and individ-
ual research teams focus their efforts on enhancing the
mechanism of economic management and identifying
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opportunities for more effective use of human re-
sources. For example, the announced comprehensive
strategy “Society 5.0”, developed by the Japanese gov-
ernment with the active participation of the Japan Busi-
ness Federation (Keidanren) is primarily aimed at the
establishing of social conditions that let everyone feel
comfortable, and take an active part in the life of soci-
ety.

It is assumed that Society 5.0 will provide oppor-
tunities for fulfilling the potential of each person, and
remove physical, administrative and social barriers to
self-fulfillment and the development of technologies.
According to the developers of the program, “This
should lead to sustainable socio-economic growth” due
to the technologies, which are not a thing in itself, but
are designed to improve the quality of life of people.

Indeed, the technologies used under the Society
5.0 program are conceived “not only to make a profit,”
but are reinterpreted (as the program emphasizes) in the
context of benefits for society. However, the Industry
4.0 strategy, although aimed at production and making
profit, but also in the context of improving the quality
of life of people, at creating more comfortable living
conditions.

Of particular note is that these both strategies treat
the social efficiency of production i.e. “creating more
comfortable living conditions for people” as just a con-
sequence of scientific and technological progress, not
focusing on the development of any particular rational
pattern of production or consumption. Although, in the
development of scientific and technical progress, the
Society 5.0 strategy seems to be more socially oriented,
since as the authors of the concept state it, “technolog-
ical progress” should not be aimed at maximizing prof-
its, but should work for the good of society. Otherwise,
this will lead to both economic and social degradation.
It is no secret that the rapid concentration of income in
the “portfolios” and in the bank accounts of the few,
just as rapid impoverishment of the overwhelming ma-
jority of people both in the world and in this country,
which, moreover, has lost its respectful positions in the
global economy is a case in point.

According to the policy makers, the implementa-
tion of the “people-first” Society 5.0 strategy is dis-
couraged by five “walls”, namely, “the wall of minis-
tries and departments; - legislative system; - technolo-
gies; - human resources; and the wall of rejection by the
community.” It is argued, and we cannot but agree that
“in order to move to the next stage in the development
of society in any country, complete restructuring of
these systems is necessary, in particular, overcoming
the “wall” of rejection by the community. In other
words, we should enlighten the minds, explain where
the destination is, what benefits they will get from the
changes,” that is, overcome this obstacle by bringing
out the best in people.

Well, the opportunities declared in the Society 5.0
strategy for the fulfilling of the potential of each person
and eliminating physical, administrative and social bar-
riers for self-fulfillment, or benevolent intentions, will
not result from scientific and technological progress of
their own accord. Like the creation of comfortable con-
ditions in society for everyone will not ensure active

participation of each member in the life of society and
for the good of society, since it cannot ensure the pur-
poseful improvement or employment of one’s latent
skills or abilities for the benefit of society and individ-
ual.

The human potential of everyone is unique, and
additional information is needed to describe the capa-
bility of its employment in the context of the existing
identity. A detailed study of the mechanism of human
development within the framework of social sciences is
necessary to overcome ignorance and determine possi-
ble ways of scientifically grounded and prudent use of
the human potential.

The above statements and ideas declared by the
Society 5.0 strategy offer extraordinary opportunities
for cyclical improvement of the existing socio-eco-
nomic relations due to scientific and technological pro-
gress and increasing the social efficiency of social pro-
duction, i.e. the innovative creation of fundamentally
new relations of social reproduction.

The success of the digital transformation and fur-
ther intellectualization of the community is determined
by optimizing the conditions for the rise and evolution-
ary aspiration of human potential, and directly depends
on how jointly and harmoniously business, government
and social institutions will work to solve the socio-eco-
nomic problems facing the country.

In connection with the above, we can make a
working assumption that the intellectualization of hu-
man potential and the improvement of individual and
social identity is a prerequisite not only for the im-
provement of social efficiency of social and personal
reproduction, but also for the transformation of the ex-
isting socio-economic relations of modern post-indus-
trial capitalist society towards “economic freedom con-
sistent with the fundamental purpose of being.” [6.
Church Doctrine. P.2. P.364-365]

The era of socio-economic formations, approach-
ing its end, lacks the mechanism of automatic coordi-
nation of economic and other social values and the sus-
tainable meeting individual and social needs.

Adorned with the ambitions tuning in to the spirit
of the times and the achieved evolutionary stage, in the
era of dominant and, in the opinion of K. Marx, deter-
mined (by whom?!) “economic social factors and rela-
tions” (our identity forms and sustains half-human ex-
istence, imposed by the tyrant and lord of the self-con-
sciousness of the majority, or, in other words, by our
mental “mind”, or the inferior “Ego”.

INDUSTRY 4.0, SOCIETY 5.0, and increasing
economic viability without taking into account the most
general objective laws of the human and social evolu-
tionary development, is nothing more than a particular
case of social and personal reproduction in the era of
socio-economic formations with their objective eco-
nomic, political, religious, and other social laws. [7.
Church Doctrine. P. 1.P. 89,635] With the dominant
economic-maximizing paradigm being the main regu-
lator and the most important criterion of the socio-eco-
nomic life of society, while satisfaction of needs is
merely a means of implementation of the paradigm, one
cannot rely on the success of the UN Sustainable De-
velopment Goals program, because it is incompatible,
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untimely, and therefore, not relevant! Social changes
are inevitable and reasonably required as improving hu-
man potential: the identity, will, reason, and the system
of modern economic-egoistic-capitalist relations and,
as a consequence, the existing institutional infrastruc-
ture of social reproduction.

Transition to a completely different, i.e. supra-
economic, social state, with the other — not economic,
but radically different and, above all, spiritual and
moral factors and criteria for assessing social and eco-
nomic efficiency of social reproduction — having dom-
inant influence on the development of the individual
and social development — is a historically and reasona-
bly required moment in the evolutionary cycle process
of social and individual reproduction! The key to its
successful implementation will be the transformation of
social and business institutions, and, first of all, a fun-
damental rethinking and rerouting of the entire system
of modern education, to be guided by the priority of the
spiritual and moral potential of the individual and soci-
ety.

Note that this transformation will take place only
when the collective mind of the country’s governing
body, inspired by the superior or Divine “Ego”, per-
ceives this desire and fosters the efforts to make it true,

using the political will delegated to the government by
people.

It is time, when all is said and done, to challenge
ANIMALITY!
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is called fully definite or point games. If there is a point in the game matrix, then the game solution is known. Each
player follows an effective strategy. If one player follows his own effective strategy, the other player cannot
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The question arises of how to find a game solution
that does not have a fixed point in the matrices. If there
is no sense in the game, it will be impossible to find an
effective solution to the game using pure strategies. In
these games & < [5’ It will be important for each

player to increase their winnings or decrease the
winnings of their opponents.
That is, the use of pure strategies by player A

AL A,,...,A, with probability Uy,Us,...,U,

is called his mixed strategy. Often the mixed strategy
of the first player is defined by vector

U =(u1,u2,...,um), and the second player's
strategy is defined by vector Z = (Z1 v 2oy 2y )

u, >0, 1=1
szQ ] =1
>up =1, z; =1

i=1 j=1

Pure strategies can be considered as a special case
of mixed strategies and can be defined by a vector cor-
responding to 1 essence of a pure strategy.

The game solution is a pair of u- ) Z" mixed
strategies that have the following properties: if one
player follows his own effective strategy, the other
player cannot abandon his strategy.

According to the effective solution, the payoff is
called the V' cost of games and satisfies the following
inequality:

a<V<p

Each zero-sum game has a mixed strategic deci-
sion.

U*:zﬁg,u;_”u:) and
z" =(ZI,Z;,...,Z:) are a couple of effective

strategies. If a pure strategy is included in a mixed
strategy with a nonzero probability, it is called active.

If one side of the game adheres to its mixed
effective strategy, and the other player does not deviate
from his active strategies, the winnings in the game will
not change and will be equal to the cost of the game.

These conclusions are of great practical
importance, since they are a real model for finding
effective strategies for nonstationary problems.

For a game without a fixed point, there is a game
solution according to Neumann's theorem, and it is
determined by a pair of mixed strategies

U= (ul*,u;‘) and 2~ = (Zf, Z;)
Let's find a theorem on active strategies to find

them. If player A uses his U ) effective strategies,

then in any active strategy out of B his average
payoff is equal to the cost of the game. In a game

without a 2X2 waiting point, any pure enemy
strategy is active.

win A (loss B) is a random variable whose
mathematical expectation is the value of the game.

Consequently, the average gain A in an effective
strategy falls on the first and second strategies of the
opponent.

Let the game be represented by the following
payout matrix:
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A= (all ale
a21 a22

If player A uses his effective mixed strategy
U= (ul*,u;), then player B can choose one of the
pure strategies, so that the value of A\ 's payoff remains
unchanged.That is, player A has an effective
combination of U” :(uf,UZ), and player B has

Bl pure (according to the first column of the payout

matrix) strategies, the average payoff of A is equal
to the cost of the game Vv , Which is:
ailul* +321UZ =V
In the strategy 82 of player B , the average

payoff of A is equal to the same game value, that is,
a,,U; +a,U, =V. And if we take into account

U; +U, =1, then we come to the following system
of equations:

a; U, +ayu, =V,
apu; +ayu, =V, (1)
u +u, =1

3
By solving (1), one can find U effective
strategies and game values.

To determine an effective strategy for B, we
write a system of similar equations:

allzl* +a'122; =V, ailul* +a21u; =V,
Ay1Z) + 32, =V, 13U +aU, =V, (2)
z;,+2,=1 u; +u, =1.
&gy +8,,U, = 85U; +ayU,,
ul(ail _a12) =U, (3-22 _a21) u, =1-u,,
Uz(azz - a21)/(‘5‘11 - a:I.Z) =1-u, ,
U, (azz - a21) =8 —a, U, (an - a12)’
u, :(au _a12)/(a22 —ay tay _a12)'
U = (azz - a21>/(8-22 —ayta;— a:LZ)'

Let's go back to the «Search» report. Game
without a fixed point, payout matrix:

A=l ™ -1 -1
“lp 1) #=h FE

We are looking for a game solution in a mixed
strategy. For player A, construct a system of equations

2):

—U; +U, =V,
u, —u, =V,
u, +u, =1.

From the third equation: U, =1—u;. Let's put the
rest:

{— u; +1-u; =v,

u; —1+u; =v,
We transform the equation:
2u; +v =1,
2u; —v=1,
Add equations: 4u; = 2, from him
.1 .1
U, :E,V:O,u2 =5
We obtain the system of equations (2) for B :
-2, +2, =0,
z, -2, =0,
Z, +2, =1
Fromhim, Z, =7, = E

That is, mixing pure strategies by choosing cover
1
with a probability of E is an effective strategy for

every player. The guaranteed payoff for each player is
zero. The optimal probability of player A, equal to
X, 1=212,...,m, can be determined by solving the
following maximin problem.
m m m
max min(Zailxi,Zaizxi,...,Zamxij :
4 izl i-1 i1
X + X+ X, =1,
X, >0,i=12,...m.

We will mark this problem to bring it to linear
programming.

i m m m
V= mln(Zailxi D AKX A X, ]
i=1

i=1 i=1
From him,
m
Zaljxl Z V. j =l,2,...,l’l.
i=1
That is, the game for A is written as follows:
m
V=Y a;% <0,j=12,..,n,
i=1

X + X+ X, =1,
X, >0,i=12,...m.
The cost of the game can be negative or positive.
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The Y1) ¥Yo,---1 Y, effective strategies of player

B are determined by solving the following problem:

rr}i_n{max[zaljy,- |za2j Yi ’---vzamjyj]}
j j=1 j=1 j=1

Vi +Y,+..+Y, =1
y; =20, j=12,...,n.

The task for B has the following form:
n

v-> a;y; 20,i=12..,m,
j=1

Vi +Y,+...+y, =1

Task. F =25x, +34x, — max
X, +X, <42
X, +2X, <48
X, +4X, <72
X >0, x,>0
X, + X, + Xy =42
X, +2X, + X, =48
X, +4X, + X, =72

F —25x, —34x, =0

Table 1
. Empty
Basis members Xq X, X3 Xy Xg
Xq 12 1 1 0 0
X4 48 1 2 0 1 0
Xs 72 1 4 0 1
F 0 -25 -34 0 0

Let us find out if there are negative numbers in F-
s, except for empty terms, if there are no such numbers,

the problem is solved. We have —25< 0 (choose
the smallest modulus between -25 and -34), look for
positive numbers above that number. If there are no
such numbers, then there is no solution to the problem.
We have three numbers above -25: 1; 1 and 1.

We calculate:

min E@B :£=42
1 1 1 1
The element at the intersection of row (Xg)and

column (Xl) is called a guide. We have it equal to 1.

(If the guiding element is equal to M #1, then we di-
vide all the elements of the line by this m). The un-

known Xl is entered into the base, and the unknown
X3 is subtracted from it.
Complete the second simplex table. Row (XS) in

the first table now has row (Xl) . We then convert rows

(Xl), (XS), and (F) of the first table so that their
elements in column (Xl) are converted to 0. For this,

1. From the elements of row (Xl) we take the
elements of the corresponding row (X4) and write the
results of the difference into row (X4) of the second

table;
2. From the elements of row (X1) , We obtain the

elements of the corresponding row (X5) and write the

results of the difference into row (X5) of the second
table;
3. Multiply the elements of row (Xl) by 25 and

add them with the corresponding elements of row (F)
and write the result in row (F) of the second table.

We write the results into the following simplex
table:

Table 2
. Empty
Basis members Xq Xy X3 Xy Xg
Xq 42 1 1 1 0 0
X, 6 0 1 1 0
X5 30 0 3 -1
F 1050 0 -9 25
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(F) has a negative number, that is, -9. Therefore,
we will continue to look for an effective solution. There
are three positive numbers above -9: 1; 1 and 3.

We calculate:

. ]42 6 30| 6
min<—, -, —,=—=06
113 1

The element located at the intersection of row
(X4) and column (Xz) is a guideline and is equal to
1. Unknown (Xz) is entered into the database, and un-

known (X4) is removed from it.
Complete the third simplex table. Row (X4) of

the second table now contains row (Xz)- We then

transform the elements of rows (Xl), (X5), and (F)

in column (Xz) of the second table to 0. That is,
1. Subtract the elements of the corresponding
row (Xl) from the elements of row (Xz) and write

the result to row (Xl) of the third table;

2. Multiply the elements of line (Xz) by 3 and
subtract from the elements of line (X5 ) write the re-
sults to line (X ) of the third table;

3. Multiply the elements of line (Xz) by 9 and

add them with the corresponding elements of line (F),
write the results in line (F) of the third table.

We write the results into the following simplex ta-
ble:

Table 3
Basis Empy X, X, Xq X, Xs
X, 36 1 0 2 1 0
X, 6 0 1 1 1 0
X5 12 0 0 2 -3 1
F 1104 0 0 16 9 0

Line (F) has no negative numbers. An effective

found: Fmax =1104 Xq =36,
X, =6, X3 =X, =0, X; =12.

solution was
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Abstract

This article presents the results of studying the physical development and adaptation reserves of medical
university students in the framework of the implementation of the comprehensive sports and recreation program
"University-health territory". The results obtained indicate that 6.9% of boys and 16.43% of girls had below-
average physical development; 2.74% of girls had low physical development. The unsatisfactory adaptation was
found in 13.8% of boys and 8.8% of girls; failure of adaptation - in 7% of boys and 5.1% of girls. Based on the
results obtained, conclusions are drawn about the need for dynamic monitoring of the state of health of students
using modern hardware and software systems, taking into account the indicators of physical development and
functional state of the body, lifestyle, and nutrition.

AHHOTANHSA

B ):[aHHOI7[ CTaTbC NMPEACTABJICHBI PE3YJIbTAThI U3YUCHUA (1)I/I3I/I‘IGCKOI‘O Pa3BUTHA U aAalITALITUOHHBIX PE3CPBOB
CTYACHTOB MCIUIIMHCKOTO YHUBEPCHUTCTA B paMKax pcau3alnu KOMIIIEKCHOM CHOpTI/IBHO-03,[[0p0BPITeJ'ILHOI>i
nporpamMmbel «By3 - Teppuropus 310poBbs». [lodydeHsl pe3yabTaTbl, CBUIETEIBCTBYIOIIUE O TOM, 4YTO
(usmuecKoe pa3BUTHE HIDKE cpeHero uMenu 6,9% toHomei n 16,43% neByriek; HU3Koe (HH3UIECKOE PA3BUTHE
umenn 2,74% nesymek. HeynosnerBopuTensHas aganTanus BeisBiaeHa y 13,8% roHomeit u 8,8% neBymiek; cpeiB
amantanuu - y 7% roHomed u 5,1% nesymek. Ha ocHOBaHMM MOTyYEHHBIX PE3yJIbTAaTOB CHENAHBI BHIBOIBI O
HCO6X0,I[I/IMOCTI/I JAMHAMHWYECKOTO CIIEKEHMA 3a COCTOAHHEM 3H0POBbA CTYACHTOB C HCIOJB30BAHHUEM
COBPEMCHHBIX aIapaTHO-TIPOTPAMMHBIX KOMIUIEKCOB C YYETOM IIOKa3aTeledl (H3MYecKoro pa3BHTHUS U

q)yHKHI/IOHaJ'ILHOFO COCTOSIHHA OpraHusma, 06pa3a JKU3HU U XapaKTEpa NHUTaHus.

Keywords: students, monitoring, health, physical development, anthropometric indicators, adaptive

potential, standard tables.

KiaioueBble cioBa: CTYACHTbI, MOHUTOPUHI, 310POBLC, (1)I/I3I/I'-IGCKOC Pa3BUTHC, AHTPOIIOMCTPUYECCKUE
IIoKasarciiy, a}laHTaHHOHHbIﬁ IIOTCHI A, Ta6JII/ILILI-CTaHI[apTI>I.

AKTYaJIbHOCTb JAaHHOTO HCCIICIOBAHHS OIIpese-
JSIETCS TEM, UTO CTYAEHYECTBO SIBJISICTCS] OMHON U3 ca-
MBIX MPEACTaBUTEIBHBIX TPYII MOJOASKN U XapaKTe-
pHu3yeTcsi 0COOBIMH YCIIOBHSIMH KH3HH, TPy.Ia, ObITa,
COIIMAIBHBIM TIOBEJICHHEM M TICHXOJIOTHEH, CHCTEMOM
LEHHOCTHBIX OpueHTanuii. bonee Toro, ato ocobast co-
MajIbHO-AeMorpaduueckas rpynna 1 BO3pacTHO-IIO-
JIOBasi KaTeropusl HaceJeHHUs, NMEPCIeKTUBHO OMpese-
JIOIAs yCTOWYMBOCTh SKOHOMHUYECKOTO PAa3BUTHUSA
rOCyJIapcTBa. A TMOTOMY COCTOSTHHE 3/10POBBSI CTYACH-
TOB SIBJISICTCS aKTyaJbHON MpPOOIEMO COBPEMEHHOTO
oO1ecTna.

C MenuKo-OMOJIOTHYECKOH TOYKH 3pEHUs, CTY-
JICHYECKHH BO3paCT XapaKTepH3YeTCsl 3aBEepIICHHEM
POCTOBBIX IIPOIIECCOB M OKOHYATEIBLHBIM (POPMUPOBa-
H1eM Mopdoiiorndecknx 1 (yHKIMOHAIBHBIX COCTaB-
JSIFOLIIMX CHUCTEM Xu3HeoOecneuenus [1, ¢. 169-175].

HccnenoBaTenbCKuil MHTEpPEC K mpobiieMe coxpa-
HEHHS 3]I0POBbS CTYJICHUYECKOW MOJIOJEKH 00YCIIOB-
JeH Bce Oojee BO3pPACTAOLINMU TpPeOOBaHUAMHU
K YPOBHIO ITOJITOTOBKHU CIIELIMAIMCTOB BBICIIETO 3BEHA,
yBEJIMYEHUEM NOTOKA HAYYHOH MH(popManuu, BHEIpe-
HHEM HMHHOBAIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIO-
THH, ¥, KaK CIIEJICTBHE, - IEPErPy3KOil CTy/IEHTOB, I10-
BBIIIIEHHEM WX ICHXO3MOIIMOHAIFHON HaINpsKeHHO-
CTH, UCTOILIIEHUEM aJJaNTal[HOHHBIX PE3€PBOB HEPBHO,
SHIAOKPUHHOW 1 IMMYHHOMU CHCTEM, BO3PACTAHUEM Be-
POSITHOCTH 3200JI€BaHHIA.

OmHUM W3 OOBEKTUBHBIX KPHUTEPHEB 310POBBS
CTYACHTOB, UMEIOINX Ba)KHOE COLIMAIbHO-THTHEHNYE-
CKO€ 3HAuYCHHE, SBISAIOTCS ITOKa3aTeNld (PU3NIECKOTO
pa3ButHi. [1o3TOMYy HEOOXOIUMBI PETHOHAIBHBIE TA0-
JIUIBI-CTAaHAAPTEl (U3MYECKOTO PA3BHUTHS, KOTOPHIE
MOTYT CIIy>KUTh OIpPEJENIEHHBIMU HOPMAaTUBAMH IPU
MPOBEACHUHY MEAMKO-TUTHEHHUUECKUX HCCIEI0BAHUM,
HO TPeOYIOT PETYISIPHOTO OOHOBIICHHS C IEPHOANYHO-
cTbi0 1 pa3 B 5 ner.

[lo maHHBIM MHOTOYHCIICHHBIX HWCCIICIOBAHUA,
MeXITy 00pazoBaHHEM, (PH3HMIECKIM 1 THTHEHUIECKAM
BOCIIUTaHWEM, 3IOPOBHEM CYIIECTBYET IOCTATOYHO
YCTOWYMBAs U NpOYHas npsiMasi cBs3b [2]. DTo 3HAUUT,
YTO C YBEIMYCHHEM 3HAYCHHU OIHOM M3 XapaKTepH-
CTHK Ha0JI0aeTcsi pocT 3HAUEHUH JPYrou, 4ro moj-
TBEPKAAeTCsl Pe3ynbTaTaMU MPOBEJCHHOTO HAMH HC-
CJICZIOBAHMUSL.

Ieabl0 HaHHOTO MCCIIEIOBAHUS SBUIIOCH H3yde-
HHe (PU3UUECKOTO Pa3BUTHS U aJIalITAlIMOHHBIX pe3ep-
BOB CTYJCHTOB BaIKMpCKOTo TOCYZapCTBEHHOT'O Me-
JTUIIMHCKOTO YHUBEPCHUTETA HA OCHOBE pa3padOTaHHBIX
HAMH CTaHJAPTOB (PH3UYECKOTO PA3BHUTHUS CTYICHTOB
BYy30B I.Y(51. HcciienoBanre mpoBOIUIIOCE B paMKax
peanu3ani KOMIDIEKCHOH CIIOPTHBHO-030POBUTEIIh-
Ho#l mporpammbl BI'MY «By3 - Tepputopust 310po-
Bbs». JlaHHas IporpamMma SBJISIETCS OJJHUM M3 HalpaB-
JICHUH peanu3alid CIOPTUBHO-03I0POBUTEIHLHOTO
HpOeKTa «3/I0POBOE MOKOJIEHUE - CHIIBHBIN PETHOH» B
Pecnybnnke bamkoprocras.

Marepuan u meroasl. MccnenoBanue npoBoau-
JIOCh MHOTO3TAaIHO U BKIJIIOYANO B ce0s pelieHue cie-
IYIOIIHX 3a/1a4:

- HCCIIeJIOBaHUE (PH3MUYCSCKOTO Pa3BUTUS CTYICH-
TOB BY30B T. Y (QBI 110 MIKaJlaM PErpeCcCHHU JUIS Pa3Iny-
HBIX BO3PAacTHO-MOJIOBBIX TPYII;

- pa3paboTKa PErnOHAIBHBIX OLIEHOYHBIX TaOInIl-
CTaHIAPTOB (PU3MUECKOTO Pa3BUTHA CTYAEHTOB I'. Y (OBI;

- BBIOOPOYHOE HCCIIEJOBAaHUE AHTPOIIOMETpHUYE-
CKMX TIOKa3aTeleld CTyAEHTOB, OOydJaloumIumxcs B
OI'bOY BO "Bamkupckuii rocyI1apCTBEHHBIH Menu-
LIUHCKUHA yHUBEpCHUTET";

- pa3paboTKa TPAKTUYECKUX PEKOMEHIAIMH II0
JUHAMUYECKOMY CJIEKEHUIO COCTOSIHUS 3[J0POBbS CTY-
JICHTOB B IIEpHOJ 00yUIEHUs B By3e.

B cooTBeTcTBHY C LIENbIO U 33]a4aMH UCCIIEI0BA-
HUSI HA TIEPBOM 3TaIle MCCIIEA0BaHUs ObLIO IPOBEICHO
uccienoBanue 2439 cryaentroB uersipex BVY3o0B T.
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Y1 (PI'BOY BO "bamkupckuii rocyapcTBeHHbIH
MenunuHckuil yHuBepcuter", ®I'BOY BO "bamkup-
CKHH TOCYNapCTBEHHBIH arpapHbli yHHBEPCUTET",
OI'BOY BO «Ydumcknii rocynapcTBeHHBIN aBHAIU-
OHHO-TeXHUYecKku# yHuBepcuteT», @I'bOY BO "bam-
KUPCKUU TOCYapCTBEHHBIN MEJarorMyecKuii yHUBEp-
cureT M. M.AKMYIIIBI»), u3 HEX 1107 roHOmEH M
1432 neBymiex.

Ha BropoM 3Tane ucciae10BaHus, yUUTHIBas HAYyd-
HO€ M IMPAKTUYECKOEe 3HAYEHHUE PErHOHANbHBIX CTaH-
JapTOB (PM3MYECKOI0 PA3BUTHS JETEH, MOJIPOCTKOB U
MOJIOJIEKU Pa3JINYHBIX SKOHOMHUYECKUX paifoHOB Poc-
cuiickoit @enepanuu, HaMu OBUTH pa3paboTaHBI Tad-
JMLBI-CTAaHAAPTHI AL OLCHKH (PU3HIECKOTO Pa3BUTHUS
ctyaeHTos [3]. [1ns nHIuBUAyaIbHON OIICHKH (hU3UYe-
CKOTO Pa3BHUTHA OBLI METOJ CHTMaJIbHBIX OTKJIOHEHUH
JUIL PA3IIMYHBIX BO3PACTHO-TIOJIOBBIX TPYII CTYJCH-
TOB.

Ha tpersem atame ucciemoBaHus ObLIO HpOBe-
JICHO H3yYeHHE AaHTPOIOMETPUYECKHUX II0Ka3aTenei
102 crynenroB, obyvarouuxcs B PI'BOY BO "bam-
KUPCKUI TOCYNapCTBEHHbI MEAULIMHCKUNA YHUBEPCHU-
TeT". AHTPONOMETPUYCCKUEC H3MEpEHHUS U (YHKIIHO-
HaJIbHBIE HCCIEIOBAHUS BKJIIOYAIM OIpeelieHUe
JUIMHBl Tela, MAacChl Tela, OKPYXHOCTH TpYyIHOH
kinetkn, mpod Pydre, Llrtanre m I'eHun, wHAEKca
Macchl TeJa, aalTallMOHHOTO ToKa3arens. [IpakTnye-
CKHE PEKOMEHIALNH ObUTN pa3pabOTaHbl M BKIIFOUCHEI
KaK 4acTh KOMIUIEKCHOH CIOPTHBHO-03I0POBUTEIb-
Hoil mporpammel BI'MY «By3 - teppuropus 310po-
BBSI».

PesyabTaThel ucciaenoBaHusa. CpaBHHUTENbHas
XapaKTepUCTUKa CPEAHUX IoKa3areneil Gpuznueckoro
pa3BuTHA I0HOIIEH 18-22 et nmoka3zasna, 9To B BO3pacT-
HBIX Tpynmnax 18-20 yer HabmromaeTcst oTCTaBaHHE B
MOKa3aTessIX JJIMHBI Tela U MacChl Tela, a B BO3pPacT-
HBIX rpynmax 21-22 ropma, HaImpoOTHB, HaOIIOHAaeTCs
NpEeBBIIICHNE TTOKa3aTeNel JUIMHBI Tella M Macchl Tela
B cpaBHeHuu co crangapramu (p< 0,05). [Toka3zarenu
OKPYXHOCTH T'pYAHOH KIETKU roHowel 18-22 ser Bo
BCEX BO3PACTHBIX IPYNIAX JOCTOBEPHO BHIIIE, YEM B
OLIEHOYHBIX TadJHMIaX-CTaHxapTax (PU3NUECKOro pas-
surust (p< 0,05) .

CpaBHHUTENBHAS XapaKTePUCTUKA CPETHUX IOKa-
3arenei pu3nyeckoro passutusi Aesymek 18-22 jer
MoKa3aja, 9To B BO3pacTHHIX rpymmax 18-20 jet Taxke
HaOJII0aeTCsl OTCTaBaHUE B MOKA3aTeNsIX UIMHBI Tella
¥ Macchl Tena (3a ucKioueHneM 20-1eTHIX CTYJCHTOK,
r7ie HaOJIr0JaeTCsl JOCTOBEPHOE IPEBHIIICHNE MTOKA3a-
TeJel o0 Macce Tena), a B BO3pacTHBIX rpymmax 21-22
rojia HabJII01aeTCs MPEBBIIEHNE TOKa3aTeNnel JUIMHBI
Tejla ¥ MaccChl TeJla B CPABHEHMH CO CTaHAapTamu (p<
0,05). TTokazarei OKPY>XKHOCTH TPYIHOU KIETKH JIEBY-
mek 18-22 jet Bo BceX BO3PACTHBIX TPYIIIAX TaKKe J10-
CTOBEPHO BBIIIE, YeM B OICHOYHBIX TaOIHIaX-CTaH-
naprax ¢usmdeckoro pazsutus (p< 0,05).

W3 obmrero uncia o0CIeOBaHHBIX cpeHee u3u-
4yecKoe pa3BuTHe nmenu 72,41% roHomeR-CTyIeHTOB 1
68,5% neByIIEK-CTYACHTOB; HIDKE cpenHero -6,9%
IOHOIIEH-CTYIeHTOB U 16,43% neBylIeK-CTYAEHTOB;
BhIIIE cpenHero — 17,24% ronowmei-ctynentos u 10,95
nesyurek-cryaentoB (p< 0,05); Huzkoe (usnueckoe
pasBuTHe UMenu 2,74% neBylIeK-CTYAEHTOB; BEICOKOE

- 3,45% tonowei-crynenroB u 1,38% peByuiek-cTy-
JCHTOB.

AHanmn3 WHOEKCAa MacChl Tella O00CIEIOBAaHHBIX
CTYIICHTOB CBUJETEIBCTBYET O TOM, 4T0 76,0% f0HO-
mreit u 68,84% neBymek XapakTepu3yoTcs IO COCTOSI-
HHUIO MAacChl Tella Kak MMeromue (hU3NO0IOTHIECKYIO
HOpPMy, TpEBBIICHHE Macchl Tela HaOmomaercs y
10,5% ronomeil u 4,82% nesymek (p<0,05). Oxupe-
HUe BbIsBIIEHO Y 7,27% toHowet u 7,82% neByIiek;
3HAYUTENbHOE OXKUpeHue — y 2,62% neByIIeK-CTyJeH-
ToB (p<0,05). [Toka3zarenu neduimra Maccsl Tesa B 00-
CJICIOBAaHHBIX TPYIIax CTYJICHTOB HE 3aperucTpupo-
BaHBI.

B pesynprate anammsa npoOsl Pydre BBIsSBICHO,
YTO cpean 00CIIeJOBaHHBIX IOHOMIECH-CTYyIeHTOB 18-22
JeT xopomas paboTocrocoOHOCTh cocTaBiseT 25%,
cpenHsist paboTOCIOCOOHOCTH - 28,73%, yoOBIETBOPH-
TespHasA paboTocnocoOHOCTh - 21,4%, cepaedHast He-
JIOCTaTOYHOCTh cpefHel crenenu - 21,4% u cunbHas
cep/iedHasl HEJOCTAaTOYHOCTh CHJIBHOW CTENeHH -
3,57% (p<0,05). Cpenu neBymiek-cTyaeHToB 18-22 et
cpennsisi padorocnocoOHoCTh - 15,9%, ynoBieTBopu-
TeJbHAs paboTOCIOCOOHOCTH - 76,0%, cepreuHas He-
JIOCTaTOYHOCTh CpefiHel creneHu- 2,82% u cepaedHas
HEI0OCTATOYHOCTh CUIIbHO# cTenenu - 2,82% (p< 0,05).

Pesynbrarel npoOs! LllTaHre CBHIETENBECTBYIOT O
TOM, YTO CpeAH CTyIEHTOB 18-22 5eT OTIMYHBIE pe-
3yNnbTaThl 3aperucTpupoBanel y 82,1% oHomed u
56,3% meBymek (p< 0,05). Xopomme pe3yabpTaThl HO-
kazanu 14,3% ronomeit u 28,1% npesymiek (p< 0,05).
[Tnoxue pe3ynbTatsl - y 3,57% toHomei u'y 15,6% ne-
BYIIEK.

B pesynbrate aHanmuza aganTalMoOHHOTO MOKa3a-
Tensl BBISIBIICHA YIOBJIETBOPHUTENIbHAS aJanTalus y
51,7% ronomel-crynenToB u 70,5% AeBymeK-CTyAeH-
TOB; HaNpsDKEHUE MeXaHu3Ma ajgantauuu y 27,5%
IOHOIIeH-cTyneHToB U 15,5% n#eBylIek-CTYJeHTOB
(p<0,05). HeynoBnerBopurenpHas aganrtaiws y 13,8%
IOHOLIEH-CTyIeHTOB U 8,8% JeBYLIEK-CTYIEHTOB;
cpbIB ananrauuu y 7,0% roHowmen-cTyaeHToB u 5,1%
JIeBYIIEK-CTY/ICHTOB.

Odbcyxnenue. IlonydueHHble JaHHBIE CBHIIETENb-
CTBYIOT O TOM, YTO HEOOXOJMMa CHCTEMa MOHHTO-
PHHTI'a 32 COCTOSIHUEM 37I0pPOBbS CTYIEHTOB, II03BOJISIO-
masi 0OBEKTHBHO €XErOJHO OICHUBATh COCTOSIHUE
31I0POBBsI 00YYAIOIINXCS, HAYMHAS C MEPBOro Kypca,
Hpenynpex/as HexxenaTelnbHble TeHIeHIIUH, pa3pada-
TBIBasl MPOTPAMMBbl KOPPEKTHPOBKH W JalbHEHIIEro
pa3BUTHSL.

3akJr0ueHne. B coBpeMeHHBIX yciIoBHsSX Hanbo-
nee 3(GQEeKTUBHO HCIOIb30BAHUE aNNapaTHO-IIPO-
IPaMMHBIX KOMIIJIEKCOB, ITO3BOJISIONINX OCYIIECTBIISTh
JMHAMHUYECKOE CJIEKEHHE 332 COCTOSIHUEM 3II0POBBSI
CTYJIeHTOB By30B. HEOOX0OMMBI MHIMKATOPBI, Xapak-
TEpU3YIOIINE 3/I0pPOBbE CTYIICHTOB MEAUIMHCKOTO
By3a B KOMIUIEKCE C yUeTOM IoKa3aresei Gpuznieckoro
pa3BUTHUS U GYHKIHOHAIBHOTO COCTOSIHUSI OPraHU3Ma,
XapakTepa muTaHus, obpasa xn3Hu. CaMooIeHKa 370-
POBBSI CITYXKHT TaK)Ke BAXKHBIM [TOKa3aTeJIeM COCTOSHHUS
1 TMHAaMHKH 37I0POBbSI CTYI€HUECKOIH MOJIOACKH.
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One of the issues that has been debated among dentists and endodontists for many years is the sealing the
canals during the treatment of pulpitis in one visit [3]. Proponents of traditional treatment suggest that the treatment
is to be completed in one visit to prevent unpleasant complications and pain that may occur after sealing of canals
. However, there is insufficient clinical evidence to support the sustainability of such a position [3,4].

Keywords: vital pulpectomy, non-vital pulpectomy, pulpitis, complications, root canal treatment

Introduction. It is known that the treatment of
pulpitis is one of the most complex and tedious dental
manipulations. The characteristic intense pain in pulpi-
tis afflicts the patient, reduces his quality of life and,
finally, causes certain problems in the gastrointestinal
tract, leading to tooth loss [2,6-8].

There are several treatment methods of pulpitis:
biological (conservative- indirect and direct pulp cup-
ping), surgical (vital and non-vital pulpectomy) and
combined[9-14]. Non-vital pulpectomy is one of the
not rarely used methods in the treatment of pulpitis. In
this case, it should be noted that from a theoretical point
of view, the issue of pulpectomy and canal obturation
seems to be resolved. But from a practical point of
view, this is not the case.

A study of the multiple references suggests that in-
terest in endodontic treatment has been recently in-
creased. Some authors believe that complications after
endodontic treatment done in one visit are more com-
mon [4].

It should be noted that the treatment of pulpitis de-
pends on the chosen treatment method. During the ap-
plication of the non-vital method, complications such
as residual pulpitis, apical periodontitis, etc., occur.
Positive results after non-vital pulpectomy range from
60 to 80%, depending on the duration of the examina-
tion. After vital pulpectomy, the analogical indicators
were 92%. A comparison of the results suggests that the
method of vital pulpectomy should be preferred.

At present, the use of modern endodontic instru-
ments and rotary systems in the dental industry has sig-
nificantly reduced the number of complications after
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vital pulpectomy. Root canals that were previously dif-
ficult to passage could be easily instrumented and
passed by the help of these instruments. One of the dis-
advantages of the vital pulpectomy method is the pres-
ence of bleeding out of the canals, which also greatly
complicates the work of the dentist. The introduction of
new hemostatic agents also contributes to the success-
ful solution of this problem [1].

The purpose of the study. Analysis of pulpec-
tomy methods used in the treatment of pulpitis and sub-
stantiation of indications for their use.

Materials and methodology. The research mate-
rials included indicators of the results obtained from
history of the patients treated at our dental clinic. Ex-
aminations were based on the findings of 80 patients
treated with pulpitis over a five-year period. For this
purpose, medical cards and X-rays of these patients
were examined.

Patients' opinions on the results of treatment were
studied through a questionnaire.

In addition, it was determined by whom (more ex-
perienced or younger dentists) and in how many visits
the treatment has been done.

The results of research. It is known that the use
of devitalizing paste for non-vital pulpectomy is man-
datory. A number of complications have been observed
during the application of this paste [3,4]. Out of 80 peo-
ple examined over 5 years, 60 vital and 20 non-vital
pulpectomy methods were used. 45% of patients treated
by the non-vital pulpectomy method complained of
varying degrees of pain after devitalizing paste.

This complication is caused by excessive pressure
of the dressing with devitalizing paste or incomplete
disclosure of the pulp horn. 15% of patients complained
of chemical burns of the gingiva and mucous mem-
branes around the tooth. This is due to improper place-
ment of the paste in the carious cavity.

This complication is always considered a common
complication of non-vital pulpectomy. In addition, one
of the most common complications is the development
of drug related apical periodontitis. This is due to the
fact that the devitalizing paste remains in the cavity for
a long time or the medication is overdosed. 15% of re-
spondents complained of this complication.After appli-
cation of devitalizing paste , most patients (80%) re-
ported insufficient anesthesia during pulpectomy .
Therefore, it was necessary to repeat the anesthesia at
the following visit. This was another disadvantage of
the treatment.

In vital pulpectomy, the majority of patients (97%)
reported adequate pain relief. 10% of those examined
complained of varying degrees of pain after vital
pulpectomy, and in 10% of patients bleeding out of the
canal was observed.

One of the great advantages of vital pulpectomy
for both patients and dentists is that the manipulation
can be performed in one visit.

When asking about the opinion of dentists, they
noted that the treatment of pulpitis by vital pulpectomy
took about an hour, which was quite high in terms of
time savings compared to the method of non-vital
method. Thus, based on the results of the vital pulpec-
tomy, it can be said that this method is very ergonomic,

reduces the time of the dentist (about 1.5 times), is also
economically viable for patients, the number of visits
to the dentist is minimal, the procedure is comfortable
and painless.

From the point of view of the analysis of the con-
ventional unit of labor (CUL), this method of treatment
is more profitable than a non-vital method. That is,
when calculating the tariffs for dental services, it was
found that the total unit of labor during vital pulpec-
tomy is equal to 6.5 (anesthesia 0.5, X-ray reading -0.5,
dentist's appointment -1.5, disclosure of carious cavity-
1, mechanical and medication treatment- 1, canal obtu-
ration with gutta-percha point -2).

In non-vital pulpectomy, this indicator was calcu-
lated as 8 (anesthesia as 1 —t.i.- 0.5 units per admission,
X-ray reading -0.5, primary dentist's admission -1.5, re-
peated admission -0.5, application of devitalizing paste
-0.5, disclosure of the caries cavity -1, mechanical and
medication treatment of the canals- 1, obturation of the
canals with gutta-percha point and permanent sealing-
2).

From the point of view of finding more complica-
tions, interesting points were identified during the com-
parison of these methods. Thus, during the examina-
tions, it was found that 21 patients adressed to our den-
tal clinic due to complications in the teeth treated with
a diagnosis of pulpitis for five years.

During the reading of the medical records, it was
found that 15 of these patients were treated with non-
vital method and 6 of them with vital one. This fact
once again confirms that the method of vital pulpec-
tomy is more effective. Therefore, it should be consid-
ered that vital pulpectomy has irreplaceable advantages
as a treatment method of pulpitis .

Conclusion. A comparison of vital and non-vital
methods used in the endodontic treatment of pulpitis
suggests that the vital method has significant ad-
vantages for both patients and dentists compared to the
non-vital method. The rapid development of the dental
industry, the use of modern equipment and technolo-
gies used in endodontics, the development of new an-
esthetics create the basis for the application of vital
pulpectomy as an alternative method in the endodontic
treatment of pulpitis. However, this does not mean that
the method of non-vital pulpectomy should be aban-
doned altogether.

It is known that the indications for the using of
non-vital pulpectomy in some cases arise out of neces-
sity (sensitivity to anesthetics and vasoconstrictors,
acute cardiovascular pathology, etc.). From this point
of view, it should be noted that the non-vital method,
despite its considerable disadvantages compared to the
alternative, is unlikely to be discontinued.
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Abstract

In the ICD-10 (1998) rubricator, dementia (F-00-F03) is understood as a syndrome caused by a disease of the
brain of a chronic or progressive nature, with severe dysfunctions of the cerebral cortex, including memory, think-
ing, orientation, erudition, reasoning without blurring the memory. For this, it is necessary to use a whole range of
additional studies: MRI, PET / CT, encephalography, rheoencephalography, clinical research methods.

AHHOTALUA

B py6pukatope MKB-10 (1998) nemenmus (F-00-F03) mormMaeTcst kKak CHHAPOM, BEI3BaHHBIHN 3a0o0ieBa-
HHUEM I'OJIOBHOI'O MO3T'a XpOHUYCCKOI'O WX NPOIrpeCCUPYIOUICTO XapaKTepa, C TSXKEJIbIMUA HAPpYIICHUAMU (l)yHKIIPII;'I
KOPBI I'OJIOBHOI'O MO3ra, B TOM YHCJIC NaMATH, MBIIIJICHUSA, OPUCHTALIUU, DPYAULNU, PACCYKACHUA oe3 Pa3MbITUA
namsITh. [{jis 3Toro HeoOX0AUMO UCIOIB30BATh MEJIBIH KOMIUIEKC TOTIOHUTENBHBIX uccnenoBanuii: MPT, TIDT /

KT, snuedanorpaduro, peosnnedanorpaduio, KIIMHUIECKAE METO/IBI HCCIICTOBAHUSL.

Keywords: vascular disorders, Alzheimer's disease, DWI, diffusion, perfusion
KiroueBble cjioBa: cOCyAHCTHIC HApYIICHNUS, 00e3Hb AjpureiimMepa, DWI, muddysus, nepdysus.

AKTyanapHOCTH TeMbl. [Ipobieme cocynmcroit
JIEMCHITUH TTOCBSIIEHO OECUNCIeHHOEe MHOKECTBO pa-
00T, kak B Poccun u B Ykpaunne, Tak u 3a pyoesxxom (H.
H. fxno; H. b. Manbkosckuit; I1. B.Uyiickas; C. II.
Mapxun; U. B. lamynun; Rocca WA.). B pyOpuxka-
tope MKB-10 (1998) mon nemennueit (F-00-F03) mo-
HUMAlOT CUHIPOM, OOYCIIOBJEHHBIH 3a0oieBaHueM
MO3ra XpOHHYECKOTO HJIM MPOTPECCHPYIOIIETro Xapak-
Tepa, IPU BBIPAKEHHBIX HApPYIICHUAX (QYHKLIUH KOPBI
OONBIINX MONYIIAPHUHA, BKIIIOYAs MaMATh, MBIIIICHNUE,
OpPHEHTAINIO, OCBEIOMIICHHOCTB, SI3BIK, AIPYAUIUIO,
paccyxaeHus 6e3 moMpadeHHsI aMSTH.

Co31aHBI MHOTOYHUCIICHHBIC IIKAJBI, SKOOBI T103-
BOJLIOIIHMECS. TPOBOANTH IU((GEpeHIINATBHYIO AHa-
THOCTHKY COCYIVCTOW JIEMEHIINH OT JeTeHePATHBHBIX
3a0oneBanui, 6one3nu Asbureiivepa u IlapkuHcoHa,
XaHTUHTEeHA U JIp.:

— wumeMudeckas mkana Xaduackoro (1975);

— IIKaJa OIIEHKM MCHXOJIOTHYECKOTO CTaTyca
(M. Folstein et.all.,1975);

— KIMHHMYecKas pedtuHroas mikana (J. Morris,
1993) u np.

B xonne 19-ro Beka Otro buncanrepom u Aso-
UCOM AIbLIreiMepOM H3ydaiiach CBSI3b MEXY COCYIH-
CTOH MATOJIOTUEH M CHIYKCHUEM KOTHUTHBHEIX CITOCO0-
HocTel, a yxke cnycrs 70 ner, Tomlison 6buto 3aBep-
meHo  Oomee HCCIIeIOBaHUE,

CUCTEMATHUYCCKOC

(@)

MTOKA3BIBAIOIIEE CBA3Hh COCYIVMCTOW MATOJOTHU U Cla-
O6oymusl.

B 1974 roxy Hachinski BBen TepMuH MymbTH-IIe-
MeHuus (MID), 4To0Obl MOTYEPKHYTH, YTO JEMEHIINS
OTHOCHTCS K MaJIbIM | / WM KPYITHBIM MO3TOBBIM CO-
CYJIHUCTHIM HAPYIICHHUSIM.

1. Meroasl HcCIeI0BAHNA.

MHOrOYHCIEHHBIMH aBTOPaMH, B TOM YHCIIE U
HaMM, WCIIOJb30BalICS KOMIIBIOTEPHBIH TOoMorpad
ASTENYON-SUPER 4, CT-64, (bupmsr Toshiba, Sie-
mens), CT-130(Siemens) yKOMIUIEKTOBAHHBIX MOILI-
HeIMH  paboummu  cranimamMu  «VITREA-2» u
«VITREA-3» dupmsr “VITAL IMAGES Inc.” CIIA,
MPT Anganro T1,5 (bupmsl Siemens). Psaay GoibHBIX
MPOBOAMIIOCH KOHTPACTHPOBAHHE COCYJIOB C ILEJbIO
BBISIBJICHHUS IMEIOIICHCS COCYAUCTOM AaTOJIOIHH C BBE-
neaneM 100-150 M HEMOHHOTO KOHTPACTHOTO BEIIE-
ctBa Owmummak wm Bmumak (350.0 — 370.0 wmr
Homa/mi),

2. Pe3yabTaThl H 00Cy:KIeHHE

JuddepeHnnanbHO-TMArHOCTUUECKUN  TTPOLECC
TIpH ACMEHITIH:

1. WckmaroueHne OpraHMYECKUX MOBPEKIACHUN —
OIYXOJIb MK COCYIUCTHIC HAPYIICHUS, apTEPHOBEHO3-
HbIe MaTb()OPMAITHH, KOTOPBIC MOTYT ObITh IPHUYHUHOMN
JIeMeHIINH, 00JIe3H1 AJIbLreiiMepa

2. Ouenka ¢yHkun wMo3ra (auddy3noHHas
MPT, nepdysuonnas KT, MRS, ¢yHKImoHANTEHBIH
MP, O®EKT, I15T)

(b) (©)

Puc. 1 Mnozozocnotinas gpynxyuonanvnas KT. a - Hzobpaoicenue «Bpems 0o nukay, b - I]epebpanvhuiii kposo-
mok; uzobpasicenue (ma/ 100 mn/ mun), C - 06vem M032080U KpoBuU, uz0dpaicenue (omuoueHue OmHuoCcumeb-
HOo20 0bbema kposu %)

3. MOHUTOpUHT JieYeHHUs

K coxxanennio, B 60IBIIMHCTBE CiTydaeB nephys3u-
OHHBIE METO/bl HCIIOJB3YIOTCS KpaliHEe PEaKo Jae
IPY HAINYWH NToKazaHui. Kak mpaBuiio, 3To cBA3aHO C

HEJOCTATOYHLIM ITOHMMAHUEM BO3MOYKHOCTEH JTHX
METOJIMK, BpEMEHHBIMH 3aTpaTamH, a TaKKe OTCYT-
CTBHEM YECTKHX aJITOPUTMOB ITOJTYYSHHS K HHTEPIIpETa-
LMY JAHHBIX.
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[lepdy3noHHble HCCIIETOBaHUS MOXKHO IIPOBO-
JUTh KaK C MPUMEHCHHEM KOHTPACTHOTO BEIECTBA
(KB), Tak u 6e3 Hero (CITMHOBasi METKa apTeprUaTbHON
KkpoBHn). B MP-niep¢y3noHHO# BU3yaIn3aIiuu IpoXoK-
JeHne 0oIroca KOHTPACTHOTO BEINECTBA Yepe3 MapeH-
XHMMY TOJIOBHOTO MO3Ta M300pa)kacTcsl ANHAMHUYECKOH
T2-MPT, mpencraBieHHOW B BUAC MapaMeTPUIECKOI
kaptel. KT mepdysust ronoBHOro mMosra 006s3aTeibHO
MPOBOJIUTCSI C KOHTPACTHBIM BellecTBOM. IMeHHO 1o
CKOPOCTH €r0 IMOCTYIUICHHS B TKAHU M YPOBHIO KOHTpa-
CTHPOBAHUS ONPEJIENSIOT OCHOBHBIC ITOKA3aTeNH Iep-
(y3uu rojgoBHOTO MO3ra.

Mos3roBsie KIETKH CHa0XKal0TCA KPOBBIO M KUCIIO-
pozoM B OONBIINX 00BEMaX, YeM KIETKU IPYTHX Opra-
HOB. OTO CBS3aHO C IOBBIIIEHHBIM METa0OJIM3MOM B
HuX. LlepeOpanpable kiaeTkn noTpedmsor 20% Bcero
MOCTYTMAIOIIET0 B OPTaHW3M KHCIIOPOAA, XOTS MX BEC

cocTaBiseT Bcero 2% OT Beca Telna, 03TOMY KpOBO-
cHaOxeHHe B HUX Oonee MHTEHCHBHOE. CHIDKEHHE
KpoBocHaOkeHus Bcero Ha 30% BBI3BIBAET HEBPOJIOTH-
YeCKHe CHMIITOMBI, a eclii OHO CHHM3uTCcA Ha 50%, To
BO3HHUKAET THUITOKCHS, W BKIIFOYAIOTCS aHAYPOOHBIE Me-
xaHM3MEI obecniedeHust sHeprueit. KT nepdysus mos-
BOJISIET ONpEACIHNTh HapyIICHHE KPOBOCHAOKECHHS B
OIpEe/IeICHHbIX, HHTEPECYIOLIHNX Bpaya, YacTsIX rojoB-
HOT'O MO3ra.

[Mepdy3us-CT,MR

e rCBV (00beM pEerHOHANBHOW MO3TOBOM
KpOBH)

e 1CBF (pernoHamBHBII nepeOpanbHBIN
KPOBOTOK)

e TTP (Bpems mo muka)

e MTT (cpemHee BpeMs TpaH3UTA)

e To(Bpems mo mpuOBITHS)

< -
TTP &
;,\00 PEI
{\0
Q% MTT
A 4

Puc. 2. Cxema nepgpy3uu-KT u MPT..

Huddysnonno-s3semennas MPT — 310 omHa u3
Pa3sHOBHIHOCTEH MAarHUTHO-PE30HAHCHOH TOMOTpa-
(umn, oneHnBaOLIas NPOLECCHI, IIPOUCXOASIINE B Op-
raHu3Me 4YeJoBeKa, Ha MOJIEKYJSIPHO-KIETOYHOM
ypoBHe. OHa MO3BOJISIET HE TOJBKO YBHIETh, HO U U3-
MEpUTh Kak OpPOYHOBCKOE JIBIIKCHHE MOJIEKYJ BOJbI,
KOTOpOE MPOUCXOUT BO BHYTPUKIICTOUHOM M BHEKJIE-
TOYHOM MPOCTPAHCTBAX, TaK U MPOXOXKACHHE UX Yepe3
KJIeTOuHbIe MeMOpaHsb! (quddysuto). [Ipn MHOTHX 3a-
GoJsieBaHMAX MPOHMUIIAEMOCTh ATUX MEMOpaH M3MEHs-
eTcsl, BBI3bIBasl HapyIICHHUE (3aMeUICHHE MM YCKOpe-
HUE) mporecca Tudy3ud MOJIEKYN BOIBI, IOKa3aTe-
aeM KOTOpOH SIBIISIETCS ko3 urmeHt
mupdy3un(ADC). uddysuonHo-s3pemennas MPT
JlaeT BO3MOXKHOCTb BBIYHMCIIUTH €ro ISl PazIMYHbIX
TKaHEil U OpraHoB. A U3MEHEHHUE 3TOT0 K03 duineHTa
SIBJISIETCS CAMBIM PAHHUM MPU3HAKOM IaTOJIOTHH.

©
<§;§; () e

Cc

Mexanmm DWI Ga3upyercss Ha OCHOBE CIIOCO0-
HOCTH MOJIEKYJIBI BOABI T€HEPHPOBATh CHTHAI B OCO-
ObIX YCJOBHSX — B OWIOJSAPHOM MarHUTHOM IIOJIE
OYEHb BBICOKHE M OBICTPBIE IPAJIMEHTHI H CIIEIIMAIBLHOE
IporpaMMHOe obecrieueHne, Mo3BOJSI0T HASHTHDHIN-
poBaTh OYEHb MEIJICHHOE BHKEHHE, OCOOCHHO MHK-
POMOJIEKYII.

DWI ocHoBan Ha peructpanuy U3MEHEHUH Xapak-
Tepa OPOYHOBCKOTO ABMKEHHSI MOJIEKYJ BOJBI B pa3-
JIMYHBIX NaTosiorundeckux npoueccax. Curnan DWI co-
CTOWT M3 JIBIKCHHSI MOJICKYJI BOJIBI BO BHEKJICTOUHOM,
KJIETOYHOM M BHYTPHCOCYIHCTOM HPOCTPAHCTBAX.
CreneHp M Gy3HOHHBIX OTPaHHICHUAN B OHOJIOTHYe-
CKHX TKaHSIX KOPPEIHPYET C IEeNOCTHOCTHIO KJIETOY-
HBIX MEMOpaH M KJIETOYHOro cocTaBa Tkaneil. Juddy-
3Ms HE 3aBHCUT OT BPEMEH PeaKCcalliy U ABJSETCS He-
3aBHCUMBIM (aKTOPOM, BIIHSIOIINM Ha KOHTPACTHOCTh
HU300paKEeHHUS.

@ water

Damaged
cell

Puc. 3 Cxema unniocmpupyem osudiceHue mMoaexkyn 600nl. (4) Bpoynosckoe osudicenue. (B), 6blcoko kiemou-
Hast MKAHb NPENSIMCMEYen 08UNCeHUIo Moaeky1 600ul. (C), HU3KAsL KIeMOYHOCMb MKAHU UL NOBPENCOCHHbIE
KJIemKU RO380Jis10m 6obule nepemeujams Moiexyivl 6oovi((Emara, 2014).
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Knuanueckoe npumenenne DWI:
o IlepebOpanbHas ueMus;
e  OmyxoJi TOJIOBHOTO MO3Ta;

Mo:KHO 0XXHAATh, YTO MATOJOTHIECKUE W3MCHE-
HUS, BO3HMKAIOIINE B CIydasX AEMEHIMH W OOJE3HU
AnpureiimMepa, OyoyT BIHATH Ha UG GY3HOHHYIO CIO-
cobHocTh. OTIOXEHWE aMWIIONIa, JereHepanus
HEeWPUTOB U JieCTaOUIN3alUs [IUTOCKENIeTa B O€JIOM Be-
IIECTBE M MOTEPs] MUEIMHOBBIX 000JIOUEK, aKCOHOB U
OJIMT'OICH/IPOTJIHANBHBIX KJIETOK MPHU TIIH03e, a TAKIKE
MOBPEXK/ICHUE OKUCIUTEILHONH MEMOPaHbl, U3MEHEHUsI
MOHHOTO WJIM JKHJIKOCTHOTO TOMEOCTa3a M CHIIKCHHUE
AKCOIUIa3MaTUYECKOT0 TIOTOKA, CBSI3aHHOTO C JIHC-
(yHKIMel nuTockenera B 0€JI0OM BELIECTBE MOXKET BbI-
3p1BaTh 3MeHeHus 3HaueHuit AK/] (ADC). Sandson u
COABTOpHI OITMCAINM H3MEHEHHs, HaOJoJaeMble Ha
TG PY3MOHHO-B3BEIICHHBIX H300paKCHUSAX IallUCH-
TOB ¢ OOJNIe3HBIO AJbIreiiMepa. ABTOPEI 0OHAPYKIIN
3HAYUTEIGHOE CHIDKCHHE aHM30TPOIMH 3aaHero Oe-
JIOTO BEIIECTBa y MAlMEHTOB C OOJIE3HBIO AJIbIIrei-
Mmepa (P =0,0001) u Hebonbioe yBenTuieHne 3HaUeHN I
ADC B runmokamme.

Psim mpyrux aBTOPOB MPOBEH MCCIIEIOBaHHS Ha
0O0JIBIIOM KOJMYECTBE OOJIBHBIX, B KOTOPBIX KOJIHYE-
CTBEHHO aHAIN3UPOBAJIHNCh M3MEHEHUS] CHTrHana Oe-
JIOTO BEIIECTBAa y MAalMEHTOB ¢ OOJE3HBIO AJbITrel-
Mepa U y TMOKWIBIX KOHTPOJBHBIX J0OPOBOJIBLEB C
POTUBOPEYMBBIMHU pe3yJbTaTaMu. bonbmmHCTBO HC-
ciieioBaresieil cooOIaroT 00 yBEIMYEHUH THIEPHH-
TEHCUBHOCTH Y MAIMEHTOB ¢ 00JIe3HbI0 AJblreiimepa.

ITockoNbKYy KPUTEPUH KIMHUYECKOTO BKIIOYCHUSI
Y BO3pAacT ObLIM OJIMHAKOBBIMHU B MOMYJISIIIMHU TTAI[HEH-
TOB M KOHTPOJIbHBIX JOOPOBOJIbLIEB, U ObLIA UCIIOJIB30-
BaHa BBICOKOYYBCTBHTEIIbHASI I10CJIEI0BATEIBHOCTD
(BOCCTaHOBIICHHE C MHBEPCHEH C OCIA0IEHUEM HKHUTKO-
CTH) C TOHKHUMH cpe3amMu. OCHOBBIBasSCh Ha CBOMX

Puc.4 Pso eepxnuii nepysus (MTT, nuscnuil psio)

e bonesns Oenoro BemectBa (MS, 60koBoif
aMUOTpOPHUUECKUN CKIIepo3, 001e3Hb AJbIreiiMepa 1
npyrue (Puc.4).

HaOTIONCHUSIX U3MEHEHHMS CUTHAJA Y TTAI[HEHTOB C 00-
JIE3HBIO ATbLIreiiMepa, OHU CIENANIH BBIBOJ, YTO U3MeE-
HEHHs cIeQyeT paccMaTpuBaTh Kak CIydalHbIE pe-
3yNbTaThl, KOTOPbIE B OCHOBHOM CBSI3aHHBIE CO CTape-
HHUEM, a He ¢ 00JIC3HBIO.

JlaHHBIE aBTOpBI CUMUTAOT, YTO ULl COCYLUCTON
JIEMEHIIMY CUUTAETCS BECbMa XapaKTePHbIM (DIFOKTYH-
pymolee TeueHHe, CTyleHeo0pa3Hoe IMporpeccupoBa-
HUE U IPEXOAAIIUE 3MU30/bl JE30PUEHTUPOBKHU U CILY-
TaHHOCTHU. [IpruyeM BbIpaKEHHOCTh HAPYIIEHUI MOXKET
BEChMa 3HAYUTENEHO BApbUPOBATh AAXKE B TEUEHUE OJI-
HHUX CYTOK; HE PEIKOCTh U TO, YTO Y HEKOTOPBIX OOJIb-
HBIX MOXET OTMEYaThCsl HENPOIOJKUTENBHOE BOCCTa-
HOBJIEHHE KOTHUTHUBHOTO JiepeKTa MoYTH 10 HOpMailb-
HOro ypoBHi. Bce 23To cBHUIETENBCTBYET O
KOMIUIEKCHOCTH W BapHaOENbHOCTH COCTOSIHUS Iiepe-
OpaJIbHON TeMOIMHAMHKH, ONPEIEIISIONIEero KINHIYe-
CKH€ HapyUICHUs y JaHHOW KaTeropuu 0oJabHbIX. [Ipu-
YHHOH (pIIroKTyanuii y 60JIBHBIX C COCYIUCTON JeMEH-
nued, INOMHUMO COMAaTHYECKUX PpAaCCTPOMCTB, MOTYT
OBITH NICUXOJIOTHYECKUE HATPY3KH.

OnHako, cieayeT 3aMeTHTh, YTO (PIIOKTYHpYIO-
1iee TeUeHHE COCYAUCTOM NEMEHLMU OTMEUaeTcs He
6osee ueM B 30% cirydaes.

BcenenctBue cocynmucteix 3abojieBaHMHA TOJOB-
HOT'0 MO3ra MOT'YT BO3HHUKATh HE TOJIBKO JBUTATENIbHBIE
U CEHCOpPHBIE HApYILEHHUs, HO TAaKKE€ PacCTpONCTBa
HEPBHO—TICUXHYECKOTO MPO(UIIS, BKIIOYast KOTHUTHB-
Hbl€ HapyllIeHUs, B CBOEH BBIPA)KCHHOH CTENEHU JO-
CTHUTaIOLLUE YPOBHS IEMEHLIUH, IENUPUH, TUMUHOCTHBIE
M3MeHeHHs, ap(PEeKTUBHBIE PACCTPONCTBA, TAUTIOIITHA-
LM, a TaKXxKe 0oJiee OrpaHMYCHHbIE 1e(EKTH BBICIIIX
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MO3TOBBIX (yHKIMI (ampakcus, adaszus, MHECTHYC-
CKHE PacCTpPOMCTBA).

Cocyaucrast AEMEHLUSL y JIMI[ OXUIOTO U CTap-
YECKOro BO3pacTa 4acTo He JUATHOCTUPYETCS U, COOT-
BETCTBEHHO, MAI[MEHTHI HE MOJYYAI0T aJeKBaTHOTO Jie-

KOTHUTHUBHBIX ()YHKIIMA OTMEYAETCs IMOCIC IepeHe-
CCHHOTO MHCYJIbTa, KOTAa HE MPOMCXOIUT 3HAYNTEIIb-
HOT'O BOCCTAHOBJICHHS. Y OOJIBIIEH K€ yacTh 3a00J1e-

BaHHE Pa3BHBAETCS HE3aMETHO M MOCTEIIEHHO IIPOrpec-
CHpYeT.

YeHUsI. Y MEHbIIEH 9acTH 3TUX OONBHBIX YXyIIICHHE

Puc. 4 Bonesnuv Anvyzeiimepa. Ommeuaemcs ampodust 106HO-8UCOYHBIX OMOEN08 2006HO20 MO32d, PACULUpe-
HUE JICENYOOUKO8 MO32d, CAANCUSAHUE NIOMHOCIU MeXNCOy benvim u cepuim seujecmeom mosza.( Y.Z. Wadghiri,
E.M. Sigurdsson, M.Sadovski, J.1.Elliot, Y.Lee, H.Scholtsova, Ch. Ying Tang at al. 2003).

BBIX apTepUi U UX TEPPUTOPHIL: palioHe TajJamyca; oc-
HOBaHMS NEPETHEr0 MO3Ta, Oa3aJbHBIX TaHTIINEB, KO-
JICHO BHYTPEHHEH KalCyJbl; TUIIIIOKaMIe (Jalne BCero
mpu O6osie3HN AJbLreiMepa); MaMIIISIPHBIX OPTaHOB;

VIMeHHO y 3Toi yacTH OOJIBHBIX POAHBIC U OJIU3-
KHE 3aMeyaroT IIOCTEIIEHHOE pa3BUTHE alaTHd W Je-
Ipeccuy, OTMEYAeTCsl TaKKe JUYHOCTHAs aKICHTya-
s, 3aMeUICHHE IICHXWYECKHX MpPOLECCOB, COMPO-

BOXKJAIOIIUMUCS  3aTPYJHEHMSIMM B PEIIEHUHM  MOCTE.
MOBCEHEBHBIX MpoOiaeM. M3MEeHEeHUsI, KaK MPaBUIIo,
CBsI3aHbI C U3BMEHEHUSIMU B NIEpEAHEN U 3aJHEN MO3ro-

30 o O

MMSE Score
1.
ao
@)

T T T T T T 1
0.6 0.8 1.0 1.2 14

Ratio of Cerebral Blood Volumes

Puc. 5 /luaznocmuka 3abonesanus Anvyzeiimepa. Onpeoenenue obvema cunnokamna (ciesa), onpeoenenue
0bvema Kpogomoxa (cnpasa)

MaJ'Ib(I)OpMa]_II/II/I, T'OJIOBHOT'O

Mmo3ra.

HaunGosee momBepikeHbl COCYIUCTOH JEeMEHLIUH
JMIA ¢ COCYIAUCTBIM NMOPAXKEHHEM MEJIKHX LepeOpalib-
HBIX COCYZOB(apTepHOCKIEpPO3), apTEepUOBEHO3HBIE

AHEBPU3MbI COCY10B

Puc. 6 Boaesnv Anvuzeiimepa. B cmpykmypax
Mo32a onpeoensomcs 0eceHepamusHble OIAUKU,
cyoicerue u degpopmayust cocyoos

Puc. 7 Bonensv Anvuzeitmepa.
e) Hopma.
f) OOOKT-nopasicenue cunnoxamna.
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[Taromopoornueckoit OCHOBOM SBIISIOTCS AUQ-
(hy3HBIC M3MEHEHUS OENIOT0 BEIIeCTBA MOIyIIapuii ro-
JIOBHOTO MO3Ta U JIAKyHAapHbIE HH(PAPKTHI, B OOIBIINH-
CTBE CIIydacB MHOXXECTBEHHBIE. [Ipu Ooie3Hn AbIl-
reiiMepa Jaire BCEro CTpafaeT THIIOKaAMIT

4. Heiipodusunonornyeckne «0HOMapKePbD»
COCYIHMCTOM ieMeHIUH 1 00JIe3HH AJIbIreiiMepa

Hetipoghuzuonocuueckue «buomapkepwviy» cocyou-
cmoti demenyuu u bonesnu Anvyeetimepa.

[MTaronornyeckue M3MEHEHHUs Ha JIEKTpodHIEeda-
JorpaMme mnpu 0oje3Hn AjpLreidimMepa OTMEYaroTcs y
OonpmuHCTBA 0ONBHBIX. Hambosee TUIHYHEBI: Hapac-
TaHNE MEIJICHHO-BOJIHOBOH aKTHBHOCTH (IpEeUMYIIe-
CTBEHHO €€ (-IMalla30Ha, yalle HU3KOM Win cpenHen
aMIITUTYABl) U D-akTHBHOCTH, a Tarkke pemyKIus a-
pUTMa B BHJE CHIDKCHHUS €T0 aMIUIUTYIBl U CTJIAXKEH-
HOCTH PErHOHAJBHBIX P3N 110 CPABHEHHIO C BO3-
PacTHOM HOPMOM.

BelpaskeHHOCTh  b-aKTUBHOCTH, KakK HpaBHJIO,
cHibkeHa. JJoBobHO YacTo (y TpeTd 00JIbHBIX) HAOITIO-
JIAIOTCSl TeHepalIn30BaHHbIC OHMJIaTepaIbHO-CHHXPOH-
HBIE - 1 D-BOJHBI, IPEBbIIIAIOIINE 10 AMITIUTY e OC-
HOBHYIO aKTHUBHOCTb. OTMeUYaroCh HapacTaHHE MeJl-
JICHHO-BOJIHOBOU aKTUBHOCTH, CTCTICHBb ero
IMATHOCTHYECKOW 3HAYMMOCTH KoJjiebamach oT 68 mo
91%. OOI'-kapTupoBaHHE — METOJA KOMIIBIOTEPHOIO
aHanmm3a U OTOOPaXCHHS MPOCTPAHCTBEHHON OpraHU-
3alWN DJCKTPUICCKOW aKTHBHOCTH TOJOBHOTO MO3Ta
(Tonmorpaguueckoe ODI-kaptupoBanme). Ilpumene-
Hue OOI-KapTHpOBaHUS MPHU MPOCIEKTUBHOM HCCIIe-
JIOBAaHHU KOTOPTHI OOJILHBIX C AEMEHLMSIMH aJIblIeh-
MEpPOBCKOTO THIIA NT0KA3aJI0, 4YTO 3HAUUTEIILHOE YCHUIIe-
HUE MEJJICHHO-BOJIHOBOW M 0COOEHHO D-akTHBHOCTU
apiseTca TeM DOl -mapaMeTpoM, KOTOPBIA HAIEKHO
KOppETUpyeT ¢ JHarHO30M JIEMEHIIUH albIIeHMepoB-
ckoro tumna. [Ipu cpaBHEHHH TPy OOIBHBIX ¢ OOJIE3-
HBIO AJbLreiMepa U CeHUJIbHOW JeMEHIMEN anbIren-
MEPOBCKOTO THIIA C HACHTUIHON TSKECTHIO CHHIpOMA
JIEMCHITNH OBLTH YCTAaHOBIICHBI Pa3INuHas Tomorpadus
cnekTpaibHoi D3-MOIHOCTH U pa3IUYHbIe TEHACH-
IIUH €€ AWHAMMKH 10 Mepe yTKeJICHHUs CHHAPOMa Jie-
MeHnuu. CrieyeT OTMETHTh, YTO METOABI HEHPOBU3Y-
anu3anyy He o0ecreunBaoT HHPOPMAIHIO O PYHKINH
TOJIOBHOTO MO3Ta, HO TeM HE MEHEee MOPTYT ObITh HC-
MOJIF30BAHBI [T IPOTHO3HUPOBAHUS CTAUH JEMEHITUH
U3-3a €€ HEMHBa3WBHOCTU U CIOCOOHOCTH PasinvaTh
THUIIBI ¥ TSHKECTD IeMeHIUU. D21 MOXKeT TMarHoCTHPO-
BaTh JIBa Hamboliee pacIpOCTPaHCHHBIC TUIIB JCMEH-
i (T. . AD u VaD), mockoipky 00a 3TH THIIa SBIIS-
I0TCS KOPTHUKaJIbHBIMHU, a D01 oTpaxkaer nepebpas-
HBIC AaHOMAJTUH.

MHoropa3MepHbIii KorepeHTHbIH aHamm3 O30
MO3BOJSIET  KOJMYECTBEHHO OMNPEACTHTh YPOBEHb
KOPTHUKO-KOPTHKAIBHBIX, KOPTHKO-CYOCOPTHKAIBHBIX
CBA3el M KOJWYECTBEHHO OIIGHHUTh COCTOSHHE
KOTHUTHBHBIX (pyHKINH. CHIKEHHE MHOXECTBEHHOM
KOT€PEHTHOCTH WHTEPHPETHPYETCS KaK yXy/IIIeHHE
KOTHUTHBHOM (DYHKITHH.

Mertoapl HEHpOBU3yaIM3allMd He 00ECIeYHBAIOT
(yHKIIMOHATIBHYI0 HHPOPMAIIMIO O TOJIOBHOM MO3T€ B
JIOTIOJTHEHHE K X OTPAaHUYEHUIO BO BPEMEHHOM pas3pe-

mienny; D21 obecrieunBaeT BBICOKOE BPEMEHHOE pa3-
peleHne 1, MO3TOMY MMEET pelIaoniee 3HaYCHNE IS
M3y4YeHHs] aKTHBHOCTH Mosra. DOl mose3na Kak WH-
CTPYMEHT KIMHHYCCKON NHArHOCTHKH, HO M KaK WH-
CTPYMEHT JUIA NPOTHO3MPOBAHUS CTAOMHA ICMCHIHH
M3-3a ee MPOCTOTHI HCTIOIh30BAHNUS, HEHHBA3UBHOCTHU U
CIIOCOOHOCTH pa3iu4aTh THIIBI M TSHKECTh JEMEHITHM;
O30T MOXKeT TUarHOCTHpPOBaTh Ba HanboJiee pacipo-
CTpaHEHHbIe TUIBI JeMeHIun (T. €. AD u VaD), no-
CKOJIBKY 00a 3TH THIA SIBJISIOTCS KOPTHKAJIbHBIMH, a
30T oTpaxkaeT CKpBIThIE LiepeOpaIbHbIe aHOMAJNH.

3akJjouenue.

JlaHHBIE METO/IBI [TO3BOJISIOT HOTYYUTh HCKITIOUH-
TEJILHO YETKYI0 KapTUHY COCYIHCTOrO pycia, mpuiemM
kak B 2D-, Tak u B 3D-TipoeKIu M COOTHECTH €€ ¢
KOCTHBIMH CTPYKTypamu. BBISBICHHBIE COCYIUCThIC
HApyUICHHUs] HE BCEr/ia COMPOBOMKAAIOTCS KOTHUTHB-
HBIMU U3MEHCHUSAMU. J[JIs MX OLIEHKH CIIeAYeT IprMe-
HATHh LEJILI KOMIUIEKC JOIOJHMTEILHEIX HCCIEI0BA-
uuit: MPT, II9T/KT, »suuedanorpaduro, peosnmeda-
norpa(bmo, KIIMHUYECCKHUEC MCTOAbI UCCJICAOBAHUA.
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Abstract

Analysis of the literature on the use of CT, DWI and PET / CT for the diagnosis of malignant diseases of the
abdominal cavity (stomach cancer, cancer of the colon, lumbar abdominal cavity, etc.) is ambiguous and some-
times contradictory. In particular, it is difficult to diagnose stomach cancer, which remains the second most com-
mon cancer in the world.

The purpose of this work is to study the diagnostic capabilities of the DWI method and compare it with the
diagnostic characteristics of multislice computed tomography (CST) and PET / CT 18F-FDG in the diagnosis of
stomach cancer and gastric lymphoma.

Materials and methods

Measured the signal intensity in the DWI series and calculated the diffusion coefficient (ADC) values. DWI
is based on the registration of changes in the nature of the Brownian movement of water molecules in various
pathological processes.

PET / CT was performed using a radioactive isotope labeled with fluorine-18-deoxyglucose (FDG), a method
that allows visualization and quantification of glucose metabolism in tumor tissues.

Results

The results show that DWI1 has higher sensitivity, but shows lower specificity than 18F-FDG PET / CT. DWI
is generally more effective than PET / CT 18F-FDG for preoperative diagnosis and is an adjunctive imaging mo-
dality, while PET / CT 18F-FDG has limited applicability for preoperative development.

At the same time, PET / CT offers a significant advantage in improving routine diagnostics, therapeutic mon-
itoring of the patient, and monitoring response to treatment.

In patients with surgical complications of gastric cancer with invasion of other organs, CT allowed us to
determine the tactics of managing patients with further planning the volume of surgical intervention.

AHHOTAN NS

AHanu3 TuTepaTypHBIX HICTOYHHUKOB, MOCBSALICHHBIX UCTIONIb30BaHI0 MeTo10B KT, nnddy3noHHO-B3BeIIEH-
HBIX m300paxkernit (ABU) u [IDT/KT mis muarHOCTHKH 3II0KAUYECTBEHHBIX 00pa30BaHUIl OPIOMIHOM MOJIOCTH
(paka kemyaKa, paka TOJICTOH KHUIIKH, TUM(POM OPIOIIHON MOIOCTH H Ip.), UMCIOT HEOTHO3HAYHEIH, a HHOTA
Jaxe HpOTI/IBOpe‘II/IBHﬁ XapakTep. Ocobenno 3aTPyAHUTCIIbHA JUArHOCTHUKA paKa KEIyJKa, KOTOpBIﬁ OCTacTCA
BTOPBIM I10 paCIPOCTPAHEHHOCTH PAKOM B MUpE.

B 3T0li cTaThe ONMMCcEIBaeTCS CHCTEMA ITOCTAHOBKH ArWar’Ho3a paka xejayaka - TNM (OHYXOHL-YSGH-MCTaCTaB)
H €TI0 KIMHHUYCCKOC 3HAYCHUC. O6CY>KZ[8.IOTC$[ 1 WUTIOCTPUPYIOTCSA OTHOCUTCIIBHBIC IIPEUMYIICCTBA U OTrPAHHYIC-
Hus KT, ABU u ®AI [19T B cTaguu npenBapuTenbHONH 00pabOTKH U B MOHUTOPHHTE PEakiMil Ha TEPAITUIo MPH
paxe xemyaxa.

Heab padoThl: U3YUUTh JUATHOCTUYECKYIO BOZMOXKHOCTH MeTo/ia JIBU u cpaBHUTH €€ ¢ TMarHOCTUYECKOU
XapaKTEPUCTUKON MYJIbTHCTIMPAILHON KoMIbroTepHOM ToMmorpaduu (MKT) u 8®-®JIT TIDT / KT B inarsocTuke
paxa xemyzaka.

MarepuaJjbl 1 MeTOAbI

W3mMepsinach MHTEHCUBHOCTH cUrHaia B cepuul JIBU n3o0pakeHuil 1 pacCUNTHIBANHCH 3HAYCHHS KOA (D HUIIH-
enra quddysun (ADC).

JBU ocHOBaH Ha perucTpaIfii H3MEHEHHUH B XapakTepe OpOYHOBCKOTO IBHYKSHHUS MOJIEKYIT BOJBI B pa3IHy-
HBIX TMATOJIOTUYCCKUX MNpOoLEeCcCax.

[3T/KT npoBoamiIcs ¢ UCTIONBE30BaHIEM MEUECHHOH PaJHOaKTHBHBIM H30TONIOM (TOP-18-1€30KCHUTITIOKO3EI
(@A) — meToa, KOTOPBIH MO3BOSET BU3YAIN3UPOBATh U KOJIMYECTBEHHO OLICHMBATH META0OIM3M TIIOKO3BI B
OIyXO0JICBOM TKaHHU.

Pe3yanaTu M BbIBOJAbI

[Tony4eHHbIe pe3ynbTaThl CBUAETENLCTBYIOT O TOM, uTo JIBU MeeT 6osiee BEICOKYIO YyBCTBUTEIHHOCTh, HO
Oosee HU3KYIO crielupuUHOCTD, yeM BD-OJIT TIDT / KT. B uenom, IBU >ddextusnee, yem B¥d-OJI 13T /
KT nuis mpenonepalinOHHON TOCTAaHOBKH IMAarHo3a M MPeACTaBIseT coOOH TOMOTHUTEIBHbBIN METOT BU3yalln3a-
iy, Toraa kak - 12T / KT nmeer OTpaHUYEHHYIO MOJIE3HOCTD I IPEONEePAMOHHON TMarHOCTUKU. B
to e Bpems [I9T / KT maer cymecTBeHHOE MPEHMYIIECTBO B YIYYIICHUN THATHOCTUKU M TEPATICBTHYCCKOTO
Ha6J’IIOZ[GHI/I$[ 34 MallMeHTaMH, OCYHICCTBIAACT MOHUTOPUHI peaKLlI/Iﬁ Ha JICUCHUEC.

Keywords: signal strength in DWI1 series, PET / CT, assessment of metabolism in tumor tissue.
KiroueBble c10Ba: HHTEHCUBHOCTH CUTHANA B cepui uzobpaxkernit [IBU, IIOT / KT B onenke meTaboam3ma
TJIFOKO3bI B OIIyXOJIEBOM TKAHMU.

Beenenne

Hecmotps Ha To, uTO 3a mocneanune 50 net 3a00-
JIEBa€MOCTh M CMEPTHOCTh PE3KO CHU3WIIUCH, paK iKe-
ayaka (PXX) ocraercst yeTBepTHIM MO pacrpocTpaHeH-
HOCTH PakoM M 3aHMMaeT BTOPOE MECTO B MHpPE Kak
NPUYUHA CMEPTETBHBIX CIIy4aeB, CBSI3aHHBIX C PAKOM U
C IUIOXMM HpOrHo30M. Pa3HooOpasme TepareBTHye-

CKHX BapUaHTOB, MOCTYIHBIX 1t PXK, Takux kak paau-
KallbHAasl PE3eKIUs, DHAOCKOTMYECKas IMOACIU3HCTas
JIUCCEKITUS M HE0QITbIOBAHTHAS XUMUOTEPAITHs, 1eTaeT
TOYHYIO TpefonepannonHyto TNM-craguio HeoOXo-
JUMOM JIJ1s1 TALIUEHTOB € pakoM xeiyaka. OleHKa JuM-
(aTHYECKUX Y3JIOB MMEET pelIaroliee 3HAYCHUE I
CTpaTeruy JICUeHHs U ONpeAeSICHUs] IPOrHO3a Y Malu-
€HTOB ¢ 3TO maTojorueil. B ciydasx 6e3 oTAaneHHBIX
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METacTa3oB, paclIMpeHHas JUMQpaJeHIKTOMHS, OCHO-
BaHHAs HA TOYHOH JIOKAJIM3aLUH TUM(PATHIECKUX Y3-
JIOB, SIBJISIETCSI BaXKHOM IPOLIEIypOil B paiuKaIbHOM ra-
CTPOIKTOMHH, KOTOpass MOXKET YIY4IINTh MUCXOJ IS
manurenToB ¢ PXK. ITo manueiM SnmoHCKONM Accommanin
paka xemynka il TudQepeHIPOBAHHOTO PaHHETO
PXX Tla 6e3 meractazoB B TUM(ATHICCKUE y3IIBI YKa-
3BIBAETCS IHAOCKONMYECKasi PE3CKLUS WM YaCTHYHAS
pesexuus miroc JInM}pageHIKTOMUSI.

[lpn Hamuuuum Koppessinuy pa3Mepa OITyXOJIH,
CTENEeHU NMPOHUKHOBEHUsI U TPOMOA COCYIUCTON Ommy-
XOJIM, MeTacTasbl B TUM(paTH4eCKUe y3JIbl paccMaTpu-
BaIOTCA KaK KJIOYEBOM HE3aBUCHUMBII NMPEIUKTOpP pe-
[IUIMBA U SABJISTFOTCS] OAHNM U3 IOKa3aHMH K abIOBAHT-
HOM  xumumorepanuu y namgueHtroB ¢ PXK
CraTUCTUYECKH, 5-JIETHAS BBDKUBAEMOCTH (TTOCIE XH-
PYPrHYECKOTO JICUCHHsI) y TALEHTOB C HYJICBOH CTa-
mueit PXK cocraBmsier 86,1%, Torma kak ImoKa3aTeild
BbDKHBaeMocTH y manueHToB ¢ N1, N2 u N3 PX pesko
camxkarorcss 10 58,1%, 23,3% u 5,9%, cooTBer-
CTBCHHO. HOSTOMy, TO4YHaA npeaonepanuoHHas
OLIeHKa JUM(AaTHYECKHX Y3JI0B MOXET CHOCOOCTBO-
BaThb BbI60py KaHAUJaTOB Ha HEOAABHOBAHTHYIO XHU-
MHOTEPAITNIO0, ONITUMU3UPOBATH CTPATETHIO PAAMKAIb-
HOHM XHPYPTHH ¥ IPOTHO3UPOBATH PE3YNIBTAT

Hcxonst u3 atoro, ObUIO KpaifHe BaXKHO YCTaHO-
BUTH CTaIHIO 3a00JE€BAaHMS ITyTEM BBIABIICHUS PETHO-
HapHBIX W OTJAJICHHBIX METACTA30B ISl ONPEICICHUS
cTaguu 3a0osieBaHUs paka xKelnyaka. beur ncronbp3oBaH
psil METOZOB HCCIEIOBAHHSA, KPOME TPAIHMIIMOHHBIX
metoauk: IBU u 13T / KT, kpome KT u MPT.

N3BecTHO, uTo JIBU curHanm cocTOUT U3 ABUXKE-
HUS MOJICKYJ BOJbI BO BHCKJIICTOYHOM, KJICTOYHBLIX U
BHYTPUCOCYANUCTOM IpocTpaHcTBax. CreneHb auddy-
3UOHHBIX OI‘paHI/I‘IeHI/Iﬁ B 61/IOJ'IOI‘I/I'-IGCKI/IX TKaHIX KOp-
pENMpYeT ¢ LEJIOCTHOCThIO KIETOYHBIX MeMOpaH M
KJIETOYHOTO cocTaBa TKaHeH. nddy3ns He 3aBUCUT OT
BpPEMEH PENaKCalliy U SBIISETCS HE3aBUCHMBIM (pakTo-
poM, BIMSIOIIMM Ha KOHTPacT  HM300paKeHUs
(Hopkins,S.,Yang,G)/1s1st OIIEHKH CHTHAia OT MOJICKYIT

Puc. 1-3 Pax manoti Kpusu3nwl s#ceayoKa ¢ Memacmazom 8007b MAiol KpUGU3HbL
Puc.2 MPT

Puc. IKT

UyBCTBUTEIBHOCTE K BOJE ONpEACISICTCS TpaIu-
entoM auddysun b-paxropa (s / mm?). Uem Gomblue
3HaueHue D Tem Gonee YyBCTBUTENbHBI AUPPY3HO-

BOJIbI B PAa3JIMYHBIX CpPeJax ¢ LEIbI0 ONPEaeNICHHUs Xa-
PAKTEPUCTUK TKaHU UCIOIB3YIOTCS CCHCHOMIN3UPYIO-
e A y3nOHHBIE TPATUCHTHL.

Bpewmsi, 3a KOTOpOe MPOTOHBI BO3BPAIIAIOTCS K CO-
CTOSIHUIO PaBHOBECHS [IOCJIC BO3ICHCTBHS Ha HAX JJIEK-
TPOMArHUTHBIM HMILYJICOM, Ha3bIBAETCSI BPEMEHEM
penakcaruy. OHO pa3JIMYHO Y 3[0POBBIX M MATOIOTHY-
HBIX TKaHEHl U 3aBUCUT OT OKpYXKAalOIIUX MOJEKYdT U
atomoB. Ha ocHoBe 3TOl pasHuLBI cTpositcs MP-
n3o0paxkeHus. Pa3nuyaror 1Ba OCHOBHBIX BPEMEHH pe-
nakcauuu — T1 u T2. T1 — 310 Bpems, 3a KoTopoe
cruHbl 63% NPOTOHOB BO3BpAILlAlOTCA K paBHOBEC-
HOMY COCTOSTHHIO. T2 — 3T0O Bpems, 32 KOTOPOE CITMHBI
MIPOTOHOB CABUTAIOTCS O (haze (pachazupyroTcs) mox
JEHCTBHEM COCEIHUX MMPOTOHOB.

UK]I B pa3sHbIX TKaHIX:

[TpuMepHble 3HAYECHUS (x1078 s/mm?)

JloGpoKkadecTBEeHHBIE OITYXOIH >15;

ComnmnHble GOpMBI paka (IepBHYHBIE M MeTacTa-
THYECKHe, B TOM 4ncie Jumpayziss: 0 - 1.1

MaTepuaa ¥ MeTOAbI HCCJIEI0BAHUSA

[Tpn usyuenun nuddysHo-B3BEMICHHBIX H300pa-
KeHHui Hamu ucnonb3oBaics MPT tomorpad Toshiba
Vantage Atlas 1.5T, KT-64 cpe3osbriii hupmsl Tomuoda.

ITpopacranne paka B CTEHKY >KEIyJKa, KOTOPOE
BuzyanuszupoBanock npu KT, Obuto kmaccuduimpo-
BaHO CJICAYIOIINM 00pa3oM: rmpu nopakeHusx T1 u T2
WHBA3Hs OTPAaHUYCHA CTCHKOH XKeTy/Ka, BHEIIHIS Ipa-
Huua rnajgkad. B ogarax T3 cepo3Hblil KOHTYp CTaHO-
BUTCS Pa3sMbITBIM, U YYACTKH C YBEJIMUCHHBIM 3aTyXa-
HUEM MOXXHO BHJETh B IepUracTpaibHoOM xupe. Ilpu
nopaxeHusIx T4 pacmpocTpaHeHHE OIyXOJieH 4acTo
MIPOUCXOTUT Yepe3 CBA30YHbIE M MEepUTOHEATbHBIC
IIPOCTPAHCTBA B COCETHUE OPTaHBI.

Merop [1OT / KT Obu1 ucnons30BaH ¢ mpuMeHe-
HueM 2-ne30kcu-[ 18®D]-¢hTop-d-rioko3sl NpH BbIlIe-
MIepEYNCIICHHON MATOIOTHH.

Pe3yabTaTsl H 00cy:KRI1€HME

Hapuc. 1, 2, 3 npencrasieH pak MaJol KpUBU3HbBI
KETy/Ka C METacTa3o0M BJIOJb MaJlOW KpUBH3HBI . Me-
TacTa3 BuIeH Ooiree otueTnuBo npu ABU, yem mpu uc-
nosib3osanuu MPT.

Puc.3 IBU

B3BElIEHHbBIE M300paXKeHus! (KaK MPABUIIO, B TTOCIEI0-
BaTEJIbHOCTH HCHONB3yeTcst uddy3HO-B3BEMIEHHOE
nzobpaxenue ¢ pakropom rpaauenta b = 50, 400, 800,
1000 (s / mm?).


https://www.ncbi.nlm.nih.gov/pubmed/?term=Hopkins%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22811826
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P Puc. 5 IBU onyxonu.

uc. 4 KT onyxonu.
Puc. 4, 5 KT u IBU 310Ka4ecTBEHHON OMyXO0JIU B Ha puc. 6-8 mpencraBieHsl H300pakeHUs 37I0Ka-
CpenHeil TpeTH Teia JKelyJKa NMpH 3HaueHusX b = 0, dYecTBEeHHOH OIyXOIW BBIXOJHOTO OTIENA JKETyIKa C
500, 800 (s/mm?). MeTacTa3aMu B GPIOLIHYIO MOJIOCTb.

JIBU Gosee 0TYSTIHUBO OTOOpaKaeT MHOKECTBEH-
HbIe MeTacTassl B OpromrHo# monoctu (JIBU b = 400
s/mm?).

Vitrea®

N Zoom:179%

! " W/L:380/40
Coronaldl2mm Average

Puc. 6 KT onyxonu evixoonoco omoena sxcenyoka.  Puc. 7 JIBU onyxonu moeo sice nayuenma.

Onyxoiu elyIka B JaHHBIX HCCIEeIOBAHUAX Xa-  Jryaka Opumm 1.448 +£0.33 SD mm?/s, s OITYXOJIH Ke-
PaKTepH30BaIMCh BLICOKOH HHTEHCHBHOCTBIO curHana.  ayaka 0.894 +0.32 SD mm?/ s, T.e. OblIM 3HAYUTETBHO
Cpennne BenmmunHbl VIKJ] HOpMaJbHOM CTEHKH ke-  HHXKe, YeM HaJl HEM3MEHEHHBIMH CTEHKAMHM JKEJTy KA.

Puc. 8 Memacmaszvi 6 bprowinoil nonocmu 6onee ungpopmamugro euduvt npu J{BHU.
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Puc. 9-10 Kapyunomamo3s 6prowiunsl — Omuemiugo UOHO MHOICECMEEHHOe MemMAaCma3upo8anue OPowUnsbl npu
ucnonvzosanuu JIBH u I19T.

Takum o0Opa3oMm, Ha OCHOBAaHHUHM COOCTBEHHOTO
OTIBITa U TIPOCMOTPEHHOTO MaTepraia HaMH He OBLIO
BBISIBIICHO Kakux-mubo pasmmauit mexnay JBU, KT u
MPT wn300pakeHHiI OTHOCHTEIBFHO HMX CIIOCOOHOCTH
oOHapy>keHHs CTaJui paka sKeTyIKa U OIyXoJielt 1py-
rux opraHoB. Tem He meHee, [IBU Moxxer oOHapyxu-
BaTh IEpUTOHEAIBHOE pPACIpOCTpaHEHUE IMpoIiecca,
0oJiee YeTKO BBIBIIATH METACTa3bl B IICUCHH U TuMba-
THUYECKHX Y3JIaX, CIOCOOHO OOHAPYKUTh PELUIUB 3a-
0oeBaHUS paHbIIe, YeM OOBITHBIC METOIBI BHU3YalIn3a-
UH, a Takke 0onee 3p(HEeKTHBHO KOHTPOIMPOBATE pe-
aKIUI0 Y OOJBHBIX C METACTATUYECKUM IIPOIIECCOM.
JBU mmMeeT moTeHIINAI, YTOOBI OBITh KIIMHUYECKH (-
(heKTUBHBIM U1 OIICHKH mpenonepannonHoin TMN
CTamuy paka xemyaka. MBI cuuTaeM, 94TO OH MOXKET
ObITh 100aBJICH K 00b19HBIM KT 1 MarHUTHO-pE30HaHC-
HbIM ToMorpaduyeckum (MPT) uccnenoBanusm.

Bo-@I MIT / KT ¢ 2-pe3oxcu-[18®]-prop-a-
rimoko3oii (OJII7) mpuszHaHa GoJiee MOJIE3HBIM TUATHO-
CTUYECKHM METOJIOM B KJIIMHUYECKOU oHKosoruu. /("
II3T mo3BoJIsET CKaHUPOBATh OOJBINKN 00BEM, YeM
npu ucnonb3zoBanuu KT. Hecmotps Ha To, uro O
II9T He sBuasgeTrcs MNOAXOIMAIIEH IUArHOCTAYECKOM
MPOIIeypO TIepBO IMHIH TIPH BBIABICHAN paKa JKe-
JMyJKa ¥ HE MOMOTAeT B IIOCTAHOBKE JHWArHO3a OIy-
XOJIM, OHa MOKET CHITPaTh LIEHHYIO POJIb B OOHApyXe-
HUM OTHAJCHHBIX METACTa30B B IICUCHH, JIETKHUX,
HaAMOYeUHUKaxX, siuuHuKax u ckemere. O TI9T
TaK)Ke MOJXKET OBITh I0JIE3€H MPH HaOJOACHUHN 3a Ma-
[IUEHTaMH, TIPOXOSIIIUMHI XUMHUOTEPAITHIO, IOCKOJIBKY
3TOT METO/ MO3BOJISET HACHTU(DUITUPOBATH PAHHUH OT-

BeT Ha Jieyenre. HeoOXouMBI TallbHEMIIINE UCCIIENO0-
BaHUs 111 onpenencHus dpdexruBroctr O/ I10T B
BEIBIICHUH JIOKAJIBHBIX METACTa30B B y3JIaX U B MEPH-
TOHEaJbHOM IpocTpaHcTBe. TeM He MeHee, KOMOMHH-
posannoe ucnosb3oBanue KT u [13T moxeT ObITH 10-
JIC3HBIM B IIpeAONEPaIMOHHON TOCTaHOBKE TUarHo3a -
paka eJlyJiKa U B TepareBTHYeCKOM MOHHUTOPHHTE I10-
PaKSHHBIX MAIUEHTOB.

ITpu uctunnoit II9T nuarHocTrke 3710Ka4eCTBEH-
HBIC OITYXOJH XapaKTePU3YIOTCS MOBBIIICHHBIM MeTa-
6omm3Mom Tiroko3bl. [IOT ¢ mcmonp30BaHUEM TIIHO-
KO3bI, MCUCHHOW PaJMOAKTHBHBIM H30TOIIOM (TOPOM
(®AI-6-docdar) mo3BOIAET BU3yaTH3UPOBATH U KO-
JIMYECTBCHHO OIICHUBATh META0OJII3M TIIFOKO3HI B OITY-
XOJIEBOM TKaHHU.

Hixe npuBeneH psi UcclelOBaHUH, OIEHUBAIO-
umx poib [IDT/KTB auarHocTuke paka jxeinyaKa, KOH-
CTaTUPYs €r0 METAaCTa3UPOBaHUE B PETHOHAPHBIC U OT-
JajieHHble JTUM(OY3Jibl, CaJbHUK, OPIOIIMHY M OTAA-
JICHHBIE OPTaHBI.

KT moka3biBaeT pak Majol KpUBHU3HBI JKEITYIKa C
m3bs3BIeHneM. Ha puc. 22 mpezncrasieH pak |-if cta-
quu (TpopacTaHue CIU3UCTOH C IOACIHM3HUCTON), Ha
puc. 23 — pak |l-it craguu (omyXxoJib IpopacTaeT MbI-
medHyo 0007109Ky). [I9T/KTHHTEHCHBHOCTD TOTIIO-
IICHUS TIIOKO3BI B omyxomw |-if m |l-if cragmm He-
ckompko xyxe, deMm npu KT ¢ koHTpacTupoBaHHEM.
Paspemenne 19T orpanudeHo mo o0beMy, ycpeaHe-
HHEM MeTabOJIMYeCcKOro CUr'Haja, ¢ yCPeIHEHHbBIM I10-
TJIONEHUEM TJI0OK03bl. OJHaKO 4eTye BHJHBI MeTa-
CTa3bl B OPIONIHOMN TOJIOCTH.



German International Journal of Modern Science Ne6, 2021

o

B i !.

Puc. 11 —1-1 3 KT: pak manoti KpususHsl HceryoKd ¢ U3bA361eHUEM.

Puc. 11 KT: pak scenyoka |-i Puc. 12 KT: pak srcenyoka ll -u 13 KT: pax srcenyoxa ¢ 0emon-
cmaouu cmaouu Puc. cmpayueil umpaysna(benas
cmpenka,).

Jlnarno3 Meracrtaza B nuMdaTHyecKue y3ibl MO-  y3JlaX OpIOLIHO¥ MOJOCTH, YTO yKa3hIBaeT Ha X MeTa-
JKET OBITh 3aTPyJHEH, €CIIM UCTIONB3YIOTCS TOJBKO KPU-  CTa3MpOBAaHUE.

tepun pazmepa. OceBoe [I9T-ckaHupoBaHue MOKa3bI-
‘

BaeT 3ameTHoe mnoryoumienue O/ B numdaruueckux

- 5
-
Puc. 14 KT: memacma3z cmedcHblil ¢ 1601l JceyO0yHOU Puc. 15 IIDT/KT: 2pynna memacmasos OpowHoIL noJo-
apmepueil. cmu

Puc. 16 KT: pax npoxcumanvrho2o omoena sicenyoxa. Puc.17 IIDT/KT: svipasicennoe Hakonienue 2ioKo3bl
Memacma3zvl 60016 MANOU KPUSUZHBL HCENYOKA NIOXO — HAO ONYXOIbIO, OMYEMIUBO BbIAGISAIOMC MEMACTNA3bL
oupghepenyupyromes. 800716 MANIOU KPUBUZHDL JHCENYOKA (CMPENKa).
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Ha puc. 16-17 npeacraBneHsl MeTacTasbl B JIUM-
(haTHUeCcKUX y37ax B OPIONIHOH 1MOJIOCTH, a Ha puc. 18-
19 - AByCTOpOHHHE HAAKIIOUUYHBbIE THUM(pATHYECKUE

l=

Puc.19-20 6oree omuemnusas 1okanusayus nopaice-

Puc. 18 [IDT/KTnopasicenus Hao- u ROOKIIOUUYHBIX
TUMPAMULECKUX Y3108 MEMACTAMUYECKUM NPoYec-
com

Puc. 21-22 MeTtabonu3M HaIKIFOUAIHBIX JIAM(a-
TUYECKUX y3JI0B y 44-TeTHE! KSHITUHEI ¢ THAaTHO30M
pax xenyzaka

BbUIO yCTaHOBJICHO, YTO HAa HAKOIUICHHE PaHOaK-
THUBHOU TUIFOKO3BI, B TICPBYIO OYEPE/Ib, BIUIET FHCTOJIO-
THYCCKU moATun paka. HakormieHue B aIcHOKapIuHO-
MaxX KHIICYHOTO THMa - BhIie, auddysHoro tuma —
HIDKE. B MEpCTHEBUAHBIX U MYIHHO3HBIX OIYXOJIAX

Puc. 21 KT: oughgpysrnoe ymonwyenue noumu eceti
CcmenKu JcenyOKa (HaKoHeuHuKu cmpeiok) uz-3a linitis
plastic.

Hannune nepuToHeas»HOr0 METaCTa3upPOBaHUS U
acuuTa ABJSIETCS KpaiHe HeOIaronpusTHBIM MIPOTHO-
crudeckuM ¢akrtopoM. Takoe 3HaHHE IO3BOJIET XH-
PYpry pemuTh, CIeayeT 1 IPOBOAUTD ONIEPALNIO TN
n30exaTh BBIOJHEHUSI HEHYXKHOH namaporomun. KT

LI N

y3ubl (cTpenku) auamerpom menee 1 cm. TI9T ckanu-
poBaHHe MoKa3bIBaeT JiuMpaTruyeckue y3ibl (CTPEKu)
¢ moBbIeHHABIM ToriomenuemM ®JII". Meracratnde-
CKO€ yJacTre OBLIO IMOATBEPKACHO MIPH OHOTICHH.

Hul

TUIIOKO3a HAKaIUIMBAeTCS 3HAYMTENhHO ciabee. On-
HAKO, pa3HHWIa MEKIY MOATPYIIaMH HE JOCTHTaa
3HAYUTEIBHOTO YpoBHA. OTHOCHTENBHO CJIa00 HaKarl-
JIMBAETCsl TIIIOK03a B (PUOPO3HBIX TKaHIX, OCOOEHHO
npu cancer linitis.

Ha puc. 21 — 22 nokxa3aHa nepcTHEBUIHO-KJIETOY-
Hasi KapIrHOMa 0e3 3HauuTeNIbHOTO HoriomieHus O/I"
y 30-1eTHei KeHIIUHBI C IUarHO30M PAaK XKeJyaKa.

Puc. 22 Koponanvuas I19T: omcymcmaue 3a-
memnoeo Haxonnenus @I 6 scenyore (cmpenxu).

0CTaeTCsl METOJIOM BbIOOpa JIJIsl TPEONePallMOHHOTO
JIMarHo3a MepuTOHealbHOro KapluuHomaTtosa. Tem He
MeHee, MePUTOHeaTbHbIN KapIMHOMATO3 4acTo OOHa-
pyXHBaeTcst ToNbKo pH ucnosszoanuu [19T / KT.
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Puc. 23 KT ¢ xonmpacmupoeanuem: nepumonuea-
JIbHYLIL Y3€Tl 8 NEbBUKATIbHOM Nepumoneyme (ma-
JIeHbKUe CMpenKu).

Puc.24 @oxyc ycunenus @I npu moii sice noxaruzayuu.

Puc. 24 Ilepumoneanvuwiii kapyunomamo3s npu ucnonvsosanuu I1OT/KT.

IIpu pake >xenyAka YyBCTBUTEIBHOCTH NPU HC-
nonb3oBannu [I19T/KT - Huke, 4eM pu HUCIONB- 30Ba-

auu KT. Ograko, cnenn)MIHOCTh M TOYHOCTH B BBISB-
JICHUHX paka KeJyIKa - BEIIIE, YeM TP UCTIOTE30BaHIH
KT.

Tabmuua 1.
[Tokazatenu uyBcTBUTENbHOCTH, crieriduaHocTH ¥ TouHoctd npu KT u AT -TIDT/KT.
Bun uccne- UyBcTBUTEb- Cneunduu- Tou- PPV NPV
JIOBaHUs HOCTb HOCTb HOCTb
KT 83.3% 75% 57.1% 87.5% 66.6%
OUI-IIDT 64.3% 100% 80% 100% 89%

PPV - monoxuTenbHas NPOrHOCTHYECKAs IICH-
HocTb. NPV - oTpunatenbHas nporsoctuyeckas LeH-
HocTb.Hamu Taxke ucnonnzoBanacek KT B guarHo-
CTUKE XHPYPrUUECKHX OCIOKHEHUH PaKOB >KEIyIKa.
Bruto obcnenoBano 50 marmwentoB. [Ipu mpoBeneHun
HCCIICIOBAaHUI OBLIO BBIIBICHO MPoOOICHIE B OPIOMI-
HYIO TIOJIOCTH U iepdopanus y 19 manneHToB,cTeHO3H
BBIBSUISUTUCH Y 3-X TMAIIMEHTOB C PaKOM MPOKCHUMAIIb-
HOTO OTJIeNIa M 'y 6 TAIIMeHTOB C paKaMU BHIXOJHOTO OT-
nena xenyzaka. [lpopactanue B Apyrue opraHbl U TKaH
u ObulO ompezeneHO y 13 manueHToB,y KOTOPBIX B
JalbHEeHIeM ObUT PacHIMpPeH 00BEM OIEPaTHBHOIO
BMmematenscTBa. Ocnoxxknenust Ha KT He ompexaens-
JI0Ch Y 9 NaIMeHToB,

BoiBoabl

B pabore comocTaBieHo AnarHoCcTH4ECKoe 3Have-
HUe U((y3HMOHHO-B3BEIICHHOW BH3ya JIM3alMU
(IBN) u 18F-(hTOpae30KCUIITFOKO3HON MO3UTPOHHO-
SMHUCCHOHHOM TOMOTrpaduH / KOMIBIOTEPHON TOMOTpa-
¢buu (BBD-OAL IIDT/KT) s N-HOCTaHOBKHM AUarHO3a
paka >kenyJKau JUMIQOMbI xKedyaka. YToObl sydiie
MOHSTH JUarHoCcTUYecKyto 1enHocTs JIBU u TIDT/KT
st N-cTaauif, B KauecTBe CpPaBHHUTEIHOIO METOJa
MIPUMEHSIIACh MYJIbTUCTIIMPATIbHAS KOMIBIOTEpHAs TO-
morpadus (MCKT). CpaBHeHHE BYX METOIOB ITOKa-
3a10, yto /IBU nmeer Gosee BBICOKYIO UyBCTBUTEIb-
HOCTb, HO HE MMeeT pa3HUIbI B crieruduanocTy. JBU
MIpOosIBIIsUT GoJiee BBICOKYIO YYBCTBHTEIBHOCTH, HO 0O-
nee HU3KYIO cnenupuanocts, yeM MCKT, a 18D-O/

[IOT/KT umena Gonee HU3KYIO UYBCTBUTEIBHOCTH U
SKBUBAJICHTHYIO CIENN(UIHOCTb.

B uenom, JIBU nyuute, yem ¥d-OJAT MMIT/KT
JUIL OpefonepanyoHHONM N-IOCTaHOBKHM JHarHo3a.
[I3T/KT naer cymecTBeHHOE MPEUMYIIECTBO B yIyd-
LIEHNH ANarHOCTHKH M HaOIOJeHNs B IIpoLiecce Tepa-
1Y 32 NalUeHTaMH, OCYIIECTBIIIET MOHUTOPHHT peak-
IIUH Ha JIeUYEHHE.

C y4eToM MOJy4EHHOH B IOCIEIHEe BpeMs WH-
(dbopMaIyy 3T METOJMKHA MOTYT OBITh MCIIOJIb30BaHBI
Ha BCEX 3Tamax AMAarHOCTHKH 3JI0KAYECTBEHHBIX OIy-
XoJieil OpIOLIHOM MMOJIOCTH, B TOM YHCIIe HAa paHHEH! cTa-
JIMH.

Henocratkom IIDT/KT sBnsteTcss HU3Kas CIIELHU-
(MYHOCTB TP IMATHOCTHKE PAa3HBIX THIIOB OITyXOJIEH,
JIO)KHOTIONIOXKUTEIIbHBIE PE3yIbTaThl, 00yCIIOBICHHBIE
BOCITAJICHHEM, JHOO TpaHYyISIIMOHHBIMA W3MEHEHH-
SIMH.

Y manueHToB ¢ XUPYyPrU4eCKUMHU OCIIOKHEHUSIMU
paka XeJIy/AKa ¢ popacTaHUAMU B Apyrue opransl KT
TIO3BOJIMJIO ONPENIENINTh TAKTUKY BEACHUS MAI[IEHTOB C
JalbHEHIINM TUITAHUPOBAaHUEM 00BEMa ONPEaTHBHOTO
BMEIIATENIbCTBA.
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Abstract

Mocxkea, Poccus

The article discusses the issues of interdisciplinary interactions and the possibilities of therapy in the process

of treating minors suffering from cancer.
AHHOTaLUA

B cratpe O6Cy)K,I[aIOTCH BOINPOCHI MEKANCHUINIMHAPHBIX BSaHMOﬂeﬁCTBHﬁ ¥ BO3MOKHOCTEH Tepamunu B 1Ipo-
Hecce JICUCHHUS CTPpAAAtOIUX OHKOJIOT'MYECKUMHA 3a00JICBAHUSIMHU HCCOBCPIICHHOJICTHUX.

Keywords: pediatric oncology; psychiatry; mental disorders in children and adolescents
KiroueBble cioBa: OHKOIICAUaTpusd, ICUXUaTpus, ICUXNICCKUEC paCCTpOﬁCTBa y [[eTeI7I 1 IMMOJAPOCTKOB.

MynbTUAUCIMIIIMHAPHOCTD ~ SIBISIETCSL  BAXKHOU
METOAOJIOTHIECKOI MPOOIeMOH U OHOM N3 3HAYUMBIX
XapaKTEePUCTUK COBPEMEHHOW MEAMLIMHCKONW HayKH,
3aTparvBas MHOTHE €€ OTpaciu. DTH CJIOBa CIpaBell-
JIUBO MO>KHO OTHECTH M K OHKOINEIUATPUH, BIEYATIIS-
IOLUE YCIIEXH KOTOPOl BO MHOTOM CBSI3aHBI C BHEpE-
HHUEM Pa3HOOOPa3HBIX HOBBIX METOJOB Tepamuu, odec-
MEYNBAIOMIMX H3JICUYCHHE CEMH M3 JAECATH BHOBb
BBISIBIICHHBIX CIy4aeB CMEPTENbHO OMacHOro 3abose-
BaHUS. MHOXECTBO MpobieM, ¢ KOTOPBIMH MpPUXO-
JUTCA UMETh JEJ0 OHKOIeIuaTpaM, He OrpaHH4MBa-
€TCsI TOJIBKO BOIPOCAMH JICYEHHUS 3I0KAYEeCTBEHHOTO
3a00JIeBaHNsA, HO M TOJAPa3yMeBaeT HEOOXOAUMOCTh
pelaTh CONyTCTBYIOIIME 3a/1a4H, CBSI3aHHBIE C IICUXO-
JIOTUYECKUMHU PEAKLMSIMH, HAPYILIEHUSIMU aJlalTalliy U
CONMAEHOTO (YYHKIIMOHUPOBAHUS HECOBEPIIICHHOIET-
HUX MAaLUEHTOB U UX POAUTENEN HIIU OIEKYHOB.

CrpagaHus neTeil, NOpPaXXEHHBIX TAXKEIbIM HELy-
TOM, HE OIPaHHYUBAIOTCA MCKIIOYUTEIHHO cOMaTHde-
CKUMH CHMITOMaMH, IIPH OHKOJIOTHYECKOM MpoIiecce
MICHXUYECKOE M OMOJIOTHIECKOE TECHO IIePETIETAl0TCS,
OKa3bIBasi BIMSHHE JIpYyr Ha apyra. VcciemoBaTtenmu
JTAaHHOH TpoOIeMaTHKH eINHOIYIITHE BO MHEHUH, YTO
TICHXUYECKHE PACCTPONCTBA y MAIMEHTOB C OHKOJIOTH-
YeCKUMH 3a00JIEBAaHMSAMH SIBISIOTCS HE TOJBKO 4Ya-
CTBIMH, HO U YTSDKENAIOIUMY TEUYEHHE U IPOTHO3 OC-
HOBHOTO 3a00JIeBaHMs, 3HAYHUTEIHHO CHIDKAIOUIMMHU
Ka4eCTBO HU3HH OOJILHOTO ¥ WICHOB ero ceMbu [1,2,3]
JlaHHOE NOJOXEHHE Belled CHpaBeANNBO AUKTYET

HEO0XO0UMOCTh O0OBEIMHEHNUST YCUITUH pa3HBIX CIEIH-
AIMCTOB, YIaCTBYIOIINX B TEPANICBTHYECKOM IIPOIIECCE
Ha pa3HBIX €ro JTamax.

Llenp Hamero cooOmieHust — 0000IIEHHE MHOTO-
JICTHETO ONBITA HAOIIOJCHUS C TMO3UIMHA IICHXHATpPa
OOJBHBIX OT 2 70 18 JIeT ¢ OHKOJIOTMYECKOH MaToJIo-
rHell Ha pa3HBIX 3Talax MPOTUBOOITYXOJIEBOH TepAITHy.

Martepuan u MeTOJbI. JIeTH ¥ MOAPOCTKH OT 2 10
18 7er, cTpajaromuye COIMIHBIMU OITyXOJSIMH U OHKO-
reMaToJOTHUeCKO MaToJIorHel Ha pa3HbIX dTanax 0o-
ne3Hu. [IpUMeHsIIMCh  KIMHUKO-TICHXOMATOIOTHYe-
CKHM, TICHXOJOTHYECKHH, KATAMHECTUUSCKUI METOIbI
WCCJICJIOBAHMSI C MPUBJICUCHNUEM JTaHHBIX MEIJIOKYMEH-
TaIlfH, CBEICHUI OT POIUTEICH, IepcoHaIa.

Pesynmeratel. Yke B caMOM Hadaje Ipolecca
YTOYHSIONINX JHATHOCTHYECKUX OOCIEeIOBaHUN U C
MEPBBIX JHEW TOCIUTANN3ALUY B OHKOJIOTHYECKHH cTa-
LIMOHAP HECOBEPILEHHOJIETHUE MALMEHTHI, a TaKXe U
YJIEHBI UX CeMEH MOTPY)KaIUCh B TSIKEIYIO CTPECCO-
BYIO CHTYAIIHIO, CBS3aHHYIO C BOBHUKHOBEHHUEM CMEP-
TENBHO OMACHOTO TeJeCHOTO Heayra. Uepena ctpecco-
TeHHBIX COOBITHI MPUBOANIIA K PA3BUTUIO IICHXOTCHHO
00YCIIOBJICHHBIX COCTOSIHHIA, OOJIBIIAs YacTh KOTOPBIX
(87%) oTBeuana KpUTEPHUSIM KIWHUYECKOTO TOHSTHS
«pacctpoiictBo amanraunn» (F43.2 cormacno MKb-
10). Toxbpko B HEOOJNBIIOM YHCIE CIIy4acB HapsTy C
MICUXOTCHHOM MOTJIa MPHUCYTCTBOBATH 0OJIee TsDKENas
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KOMOpOWIHAs NCHXHYECKasl MaToJorusi, JUOO MUMEB-
I1asi MECTO O Pa3BUTHSI OHKOJOTHYECKOTo 3a0oieBa-
HUS, THOO IPOBONMPOBAHHAS UM.

Bospact peGeHKa Urpan CyIeCTBEHHYIO POJIb B
BOCHPUSTAN 3HAYUMOCTH TEX WM MHBIX CTPECCOBBIX
0OCTOATENECTB M TaKMM O0pa3oM, OMIpeAessul KPyT
paccTpoicTB, HOPMHUPYIOMIUX IICUXOTEHHBIN CHMIITO-
MOKOMIUIEKC, a BO3pacTHas MOAM(UKAIUs KapTHHBI
TICUXOTE€HHBIX CHHAPOMOB ObLIa CONPSKEHA CO CMEHOMH
0 Mepe B3POCIEHHsS «ypOBHEH MaTOJIOrH4YEeCKOro
HepBHO-TICUXH4Yeckoro pearupoBanus» (B.B. Koaa-
JIeB).

B Myamiieit Bo3pacTHO#H rpymie Hanbosee cTpec-
COTCHHBIMH SIBJISUINCH (DAKTOPBI «ITOBCEAHEBHOM 00IIb-
HUYHOH PEealbHOCTM) — OTPaHNYEHHE aKTUBHOCTH (UT-
POBOIi, MOTOPHOIA), pa3iIyka ¢ MaTepbio, pPa3sHOOOpas3-
HBIE MPOLEAYPHl, OOJE3HEHHBIC MAHHITYJISIINH,
BO3JICHCTBIE KOTOPBIX MPUBOAWIO K PA3BUTHIO TICHXO-
TEHHO 00YCJIOBJICHHBIX CTPax0OB, COCTOSIHMI TPEBOTH U
BTOPUYHBIX 110 OTHOIICHWUIO K HHUM HapyHIeHI/Iﬁ
HacTpoeHuss W noseaeHus. Cpeau HMOAPOCTKOB (akT
CMEpPTENBHO OMacHOi 00JIe3HH MPEIOMIISIICS B CO3HA-
HHUH, TPEXJEe BCEro, Kak yrposa yCIeUHOMYy Oymy-
memy. [Ipu sTom, yem crapiue ObUT HOAPOCTOK, YeM
OoJiee TIOJTHO OCO3HABAJACh OMACHOCThH 3a00JIEBaHMA,
TeM 0OoJjiee BBICOKYIO CTYIICHb B HEPAPXHUU IICHXOTPAB-
MHUPYIOIIUX 00CTOSATEIBCTB 3aHUMAI COOCTBEHHO (hak-
TOpP TSDKEJIOW OO0JIE3HM, KOTOPBIH BOCTIPHHUMAIICS Kak
YTPO’KAIOMMKA HE TOJIBKO B HACTOSINEH JKM3HH, HO W
MMEIOIINI HeraTHBHOE BIMsAHME Ha Oyaymee. B otnn-
que OT JeTel y CTapIIMX MOJPOCTKOB PacCTpoicTBa
ajganranuu HpI/I6J'II/DKaJ'II/ICb K OIMMCAHHBIM Y B3POCJIbIX
OHKOJIOTUYCCKHX 6OJ'II)HBIX HO30I'CHHBIM COCTOSHUAM,
pa3BHBalOIIMMCs BCies 32 MaHH]ecTaleld onacHoro
COMAaTHUYECKOTO CTpaJaHus IIPU OCO3HAHUU €TI0 YTPO3HI
JUTS SKU3HH.

[cuxonoro-ncuxuarpudeckasl MOMOIL OIpese-
JsiIack dTAlaMu TEPaleBTUUECKOTo Iporiecca. 3aja-
YaMHU TICUXHATPOB, pabOTAIOINX B JETCKOH OHKOJIO-
THH, SIBJISUIOCH HE TOJBKO OOHapy)KeHHE, HO30JI0THde-
CcKas  KBaMMpUKamWs,  JIEYEHHE  IICUXHUYCCKHUX
paccTpOMCTB U NcuxoTepanus (Kak MalueHTOB, Tak U
UX poaMTeneit), Ho U TIcuxoo0pa3oBaTenbHas paboTa ¢
Y4YaCTBYIOIIMMH B TEPAleBTUYECKOM MPOIIECCE Bpa-
yamu 151 popMuUpoBaHus Oosiee riry0oKoro B3anMomo-
HUMAaHUS U COIJIACOBAHHBIX JEHCTBUI.

Ha »Tamax JHArHOCTUKHU, aKTHUBHOI'O JICUCHUS B
npolecce MPUBLIKAHUS K ITOBCEAHEBHON OONBHUYHOM
CHTyallMl 3aJlayaMM IICHXOJIOTO-TICHXHATPUIECKON
CITy>KOBI SIBIISUTUCH TICUXOTEpaNeBTHUYECKasI ITOIEPKKA
Ooneronux AeTed M poTUTENeH, UMEIOIasi OCHOBHOM
LeTIbI0 TTOMOIIb B aJaNnTaluy K CIOXKHBIINMCS YCIIO-
BUAM. llonkimroyeHue ICHUXOIOrO-NICUXUATPUIECKON
CITyx)0b1 00Jterdano GopMHpPOBAHHE aJEKBATHOTO KOM-
IUTaeHCca y poauTeneil OONBHBIX, a TaKXKe y MOAPOCT-
KOB: TIOHATHBIM SA3BIKOM PAa3bACHAINCH BaXXHOCTh U
0COOEHHOCTH TPEICTOAIIETO JICUEHHsI, BEPOSTHBIE TI0-
CIEIICTBHS, HEOOXOIMMOCTh COONIONCHHUS peXHMa,
BO3MOXKHOCTH COBpEMEHHOI oHkosoruu. Hepenko
BO3HHKAJIA IOTPEOHOCTH B MEJUKAMEHTO3HOH KOPPEK-
IIMM TICUXOT€HHO OOYCIIOBJICHHBIX CHMITOMOB (CTpa-
XOB, TPEBOTH, PACCTPOHCTB HACTPOCHHUS U TTOBEJICHUS).
B Takux ciydasx Hapsay ¢ ICHXOTEPaNeBTHUECKHUMHU

METOJJAMH HUCIIONb30BAINCh pa3pelIeHHbIE y JeTel
MIPOTHBOTPEBOKHBIE, AHTHUACTIPECCUBHBIE CPEICTBA,
(uTompenapatsl, BHIOOP KOTOPHIX OMPENEISIICS C yUue-
TOM CHHIPOMAJBHBIX XapaKTEPUCTUK HaOII0TaeMbIX
PacCTpOMCTB U BBICOKOW 4YBCTBUTENBHOCTH COMATH-
YecKH OCNabJICHHBIX MAMEHTOB K IpenapaTaM IMCHXO0-
TPOITHOTO TIPOQHIIS.

Ilo oxOHUaHHM Tepanuu U BHIXOJE B PEMHCCHIO
3aJa4aMy TICUXOJIOTO-TICUXHATPUUECKOM CITy>KOBI 5IB-
JISUIOCH, KaK Pa3bsCHEHHE HEOOXOANMOCTH HPOJOIIKE-
HUsI HAOJMIOZIGHUS Y OHKOJIOTOB, TPOBEJICHNUS IEPUOIH-
YECKUX OCMOTPOB U COOJIIOJICHHSI HEKOTOPBIX OTPaHH-
YeHWH, TIOMOIIh B IPEOJOJICHUN KOMMYHHKATHBHBIX
mpobieM ¥ HapyIICHWH aJanTalid B KOJUICKTHBE
CBEPCTHHKOB, TaK U JICUCHHE — 3aTSKHBIX FITH «OTCTaB-
JICHHBIX» TICUXOTEHHBIX COCTOSHIN M TaK Ha3bIBaeMbIX
«MO3THAX HEWPOTOKCHYECKHX APPEKTOB» HPOTHUBO-
OITyXOJICBOW TEpanuy, XapaKTepU3yrommxcs (HopMu-
pOBAaHUEM HENCUXOTHYECKHUX OPraHMYEeCKUX pac-
CTPOUCTB (aCTEHHWYECKHX, JIETKUX KOTHUTUBHBIX U
T.1.) TepaneBTuueckue peKOMEHIAIMM BCEra COora-
COBBIBAJIOCH HE TOJIBKO C OHKOJIOTaMH, HO U C HEBPOJIO-
raMu.

BaxxHoii cocTaBnstolell COTpyAIHUYECTBa KOJUIET
Pa3HBIX CIIEIUATIBHOCTEH (OHKONIETHATPOB U IICHXUAT-
POB) SBIISIETCS B3aWMOIIOHHMAaHHE, ISl HOCTIDKCHHS
KOTOPOTO HY>KHO TIPEIOCTaBIATh HH(OPMAIIHIO, I103-
BOJBIIONIYIO JETCKOMY OHKOJIOTY BHIHOCHTB IIPEIBAPH-
TEJIEHOE CYXKACHUE O COCTOSTHUU TICHXOJIOTHICCKOTO U
MICUXUYECKOTO 3I0POBBsI OONBHOTO pebeHKa, YTOOBI
IIpU HEOOXOJMMOCTH HarpaBuTh ero (mpu o0s3aTenb-
HOM COTJIACUH POJUTENECH WM ONIEKYHOB) HA KOHCYJIb-
TaIuo K ncuxuatpy. C 3Toil 1eN1bio IPOBOAUIIICE COB-
MECTHBIC OGCy)K,Z[eHI/IH KIIMHUYCCKUX CIIYy4acB, pa3biaAcC-
HEHUA MPOSBICHUN MCUXUYECKON MATOJIOTHMHU C TOYKU
3peHus rcuxuatpa. st OpIcTporo U yIoOHOTO MpoBe-
JNCHHUST JKCIIPECC-OLIEHKNA COCTOSHHS TCHXOIMOIHO-
HAIBHOW C(epbl HECOBEPUICHHOJICTHUX MAIMEHTOB U
BEISBIICHUS HYXKIAIOIIUXCS B KOHCYIBTAIUMU Y3KOTO
CHEIHANNCTA (IETCKOTO IICUXHUATpPa), U YIUTHIBAS BHI-
COKYIO 3arpy’KeHHOCTh Bpaueil OHKOJIOTOB, OBLIT pa3pa-
00TaH 1 UCIOIH30BAJICS TIPOCTON AHKETHBIH ONPOCHHUK,
3aroJIHeHUE KOTOPOTo 3aHUMAJIO He 0oJiee 5 MUHYT.

Takum 006pa3zom, Ha KaXKAOM dTalle TepareBTHYE-
CKOTO TpoIlecca, BKIIOYAIOIIETr0 MPOBEICHUE AUArHO-
CTHYCCKUX 06CJ'Ie)IOBaHPII71, AKTHUBHOC U MOJJCPIKNBAIO-
Iiee JieueHne, KaTaMHeCTHYeCKoe HaOMioIeHHe U pea-
OWJIMTAIlMIO, BO3MOXXKHO M HYXHO HCIIOJIB30BaTh
MYJbTHIUCIHIDTHHAPHBIA TTOAX0J C TPUBJICYCHUEM
OIMPOKOTO KPyTa CHEIHAINCTOB (HE TOJBEKO MEIUIIIH-
CKOT0 Ipo(MIs, HO ¥ IICUXO0JIOTOB, COLMAIBHBIX paboT-
HUKOB, [1€/1ar0ToB).

HGCOMHCHHO, YTO IMOBBIIICHUEC KAaY€CTBA TECPAIICB-
TUYECKOW IOMOLIY, COBEPLICHCTBOBAHUE MEPOIPUS-
THH 110 JIEYSHUIO CTpaJaronux OHKOJIOTUYECKUMHU 3a-
0oJIeBaHUAMHU JETEH U MOAPOCTKOB, X MOCIEAYIOMIEH
pea6I/IHI/ITaHI/II/I JOCTHXKHUMBI TOJIbKO B TCCHOM COTpYyA-
HUYCECTBE C TAKIKE HEC MCHEC 3aUHTCPECOBAHHBIMU B PEC-
LIEHUU TUX 33734 OHKONEJHAaTPAMU.
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Rationale. The nitrogen oxide molecule (NO) is a fundamental factor of the anti-infectious resistance of an

organism.

Research objective. To evaluate the effectiveness and safety of the prevention of sepsis by the inhalation of
nitrogen oxide (iNO) in newborns with respiratory pathology on artificial pulmonary ventilation.
Methods. Controlled, randomized, blind clinical trial included 97 newborns with respiratory pathology for

artificial pulmonary ventilation. Patients received standard intensive therapy. The main group (n=44) received
inhaled nitrogen oxide. The control group (n=53) did not receive inhaled nitrogen oxide. On Days 1, 3, and 20, the
plasma concentrations of IL-18, IL-6, IL-8, TNF-a, G-CSF, s-Fas, FGF, and nitrogen oxide were measured by cap-

ture ELISA.

Results. Inhaled nitrogen oxide as a part of intensive care decreased the rate of sepsis development, the du-
ration of mechanical ventilation, and the period of hospitalization. It provided a tendency towards a decrease in
the rate of lethal outcomes and reduced cytokine aggression.

Conclusions. Inhaled nitrogen oxide in standard intensive care effectively and safely prevented the develop-
ment of sepsis in newborns with respiratory pathology on artificial lung ventilation.

A decrease in the concentration of pro-inflammatory cytokines, including IL-6, against the background of
nitrogen oxide inhalation, confirmed the possibility of using inhaled nitrogen oxide as a therapy for COVID-19.

Keywords: sepsis, newborn, nitrogen oxide inhalation

Introduction

A constant increase in the rate of development and
a high lethality make sepsis remain one of the most fun-
damental problems of medicine and humanity, in gen-
eral (1, 2, 3).

The lowest tolerance to the development of bacte-
rial complications is observed in newborns on artificial
pulmonary ventilation, which is determined by a num-
ber of such factors as the severity of the condition due
to the primary or comorbid diseases, the peculiarities of
the functioning of the immune system, the necessity of
the invasive methods of diagnostics and laboratory
monitoring, the changes in the etiological structure of
the infective microorganisms with the appearance of
strains multi-resistant to the majority of antibiotics used
in clinical practice (4).

These conditions indicate the necessity of the de-
velopment of new methods of prevention and intensive
therapy for bacterial complications because of a high
rate of lethality in neonates with sepsis shows that con-
ventional treatment plans are insufficient.

Inhaled nitrogen oxide (iNO) occupies a certain
place in the therapy for respiratory pathology of new-
borns considering the uniqueness of its activity, effec-
tiveness, and safety confirmed by numerous studies (5,
6).

Nitrogen oxide (NO) is a universal intercellular
messenger that is involved in the processes of prolifer-
ation, apoptosis of lymphocytes and monocytes, phag-
ocytosis, and the activation of the complement system.
It is one of the most important factors in the anti-infec-
tious resistance of the immune system of an organism
(7, 8, 9). A molecule of nitrogen oxide is multi-func-
tional because it takes part in the intercellular and intra-
cellular signaling by changing the cytokine milieu of
the immunocompetent cells (10).

Within the last decade, there has been an increase
in the publications of studies dedicated to the role of
apoptosis of immunocompetent cells in the develop-
ment of bacterial complications in newborns (11, 12).

Cytokines are known to be biologically active en-
dogenous factors that determine the development of the
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inflammatory process (13, 14). Uncontrolled hyperpro-
duction of anti-inflammatory pro-apoptotic cytokines,
a decrease in the plasma concentration of growth, pro-
liferative, and anti-apoptogenic factors that lead to the
development of catastrophic cytokine disbalance repre-
sent a significant part of the pathogenesis of the activa-
tion of apoptosis of immunocompetent cells and the de-
velopment of bacterial complications (15).

The significance of the molecule of nitrogen oxide
in the pathogenesis of some immune processes allows
the authors to assume the presence of immunoprotec-
tive properties in inhaled nitrogen oxide.

Clinical verification of immunoprotective proper-
ties of inhaled nitrogen oxide will allow the specialists
to expand the range of its indications in the therapy for
critical conditions in newborns on the artificial pulmo-
nary ventilation, in particular, for the prevention of bac-
terial complications.

The lack of publications on such studies deter-
mines the rationale for the present study.

Research Objective.

The study was aimed to evaluate the effectiveness
and safety of the prevention of sepsis by the inhalation
of nitrogen oxide in newborns with respiratory pathol-
ogy on artificial pulmonary ventilation.

Materials and Methods.

From 2018 to 2019, 97 full-term newborns with
respiratory pathology on artificial pulmonary ventila-
tion that were delivered from municipal and regional
maternity hospitals were examined at the Department
of Resuscitation of the State Medical University (Ros-
tov-on-Don, Russia). All the examined patients were
included in the study.

The controlled randomized clinical study was ap-
proved by the local ethical and bioethical committee of
the State Medical University (protocol 18/1 dated No-
vember 2, 2018 and No. 20/1 dated November 2, 2018).

Patients were included in the study after the writ-
ten permission of their parents or legal representatives.
The text of the permission and the protocol of the study
were written according to the Helsinki Declaration
1975 (with amendments dated 2005), Federal Law No.
323-FZ dated November 21, 2011 “The Basics of the
Healthcare of Citizens in the Russian Federation”, basis
of the Russian legislation “Healthcare of Citizens and
Guidelines on Clinical Practice in the Russian Federa-
tion” (Decree of the Ministry of Health of the Russian
Federation No. 266 dated July 19, 2003, Decree of Fed-
eral Service for Surveillance in Healthcare No. 2325-
Pr/06 dated October 17, 2006).

The criteria of the study inclusion were:

- admission to the Department of Resuscitation on
artificial pulmonary ventilation not later than 2 days af-
ter the birth;

- the lack of clinical signs of bacterial infection at
the admission;

- diagnosed respiratory pathology (meconium as-
piration syndrome, unspecified respiratory disorders,
secondary lung atelectasis);

- gestational age at birth more than 37 weeks;

- body weight at birth more than 2500 g;

Criteria of non-inclusion in the study:

- suspected or verified congenital abnormalities of
the respiratory tract or lungs;

- verified complex congenital heart disease;

- severe left ventricular dysfunction;

- pneumothorax;

- suspected or verified chromosome abnormality
or genetic aberration.

The patients included in the study were random-
ized into two groups by the method of envelope: main
group (n=44) and control group (n=53). Patients from
both groups received conventional intensive therapy.
Apart from conventional therapy, patients from the
main group received inhaled nitrogen oxide (10 ppm)
for 48 hours with a further decrease of the dose of in-
haled nitrogen oxide to 5 ppm for 5 hours with 1 ppm
pace. Inhaled nitrogen oxide was given at a dose of 1
ppm for 1 hour with further discontinuation at the back-
ground of dynamic control of the vital functions and
hemoglobin content in the blood.

The control group included newborns that re-
ceived only conventional intensive therapy.

In the present study, the dose of inhaled nitrogen
oxide and the duration of the inhalation were defined
according to the published scientific data, existing clin-
ical recommendations, and the results of the performed
studies (16, 17, 18, 19).

The choice of a relatively low dose of inhaled ni-
trogen oxide and short exposition was made consider-
ing the dualistic properties of this gas transmitter de-
pending on the concentration and scientific data which
show that low doses of inhaled nitrogen oxide have a
similar positive effect to high doses of 40 ppm and
higher (20, 21, 22, 23). Due to the “off-label” status of
inhaled nitrogen oxide in Russia, its inhalations were
indicated to patients after the preparation of the re-
quired documentation.

Criteria of the indication of inhalation nitrogen ox-
ide were:

- confirmation obtained as a result of randomiza-
tion;

- written consent of parents.

Contraindications to inhalation nitrogen oxide:

- methemoglobinemia (congenital or acquired);

Laboratory verified hypocoagulation;

- thrombocytopenia less than 50.0x10%/L;

- intraventricular hemorrhage (3rd-4th degree).

Criteria of preterm discontinuation of the therapy
with inhalation nitrogen oxide were:

- an increase in the level of methemoglobin in the
blood higher than 2.5%;

- any life-threatening change in the condition of a
patient or a condition that may lead to an elongation of
the period hospitalization.

In the present study, the inhalations of nitrogen ox-
ide were performed along with high-frequency ventila-
tion or traditional lung ventilation by means of feeding
gas to the contour of patients via a connector by the ap-
paratus of a dosed and control feeding of nitrogen oxide
“Pulmonox mini” “Messer II NO Therapeutics” (Aus-
tria). The concentrations of NO and NO; were con-
trolled in the room for iNO therapy (NO < 10 ppm, NO;
<5 ppm). The gas mixture of NO and nitrogen with the
concentration of NO = 1000 ppm (“Linde Gaz Rus”,
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0JSC) was used for inhalations. During the inhalations
of NO, any changes in the condition of patients were
fixed: light (any deviations in the condition) and severe
(elongation in the period of hospitalization, life-threat-
ening condition).

The main endpoints of the present study were the
rate of the development of bacterial complications and
unfavorable outcome of the disease, the duration of ar-
tificial lung ventilation, and the period of hospitaliza-
tion in the resuscitation ward. The changes in the
plasma concentration of cytokines and endogenous ni-
trogen oxide in the dynamics of the disease were treated
as additional criteria of the evaluation.

A clinical study was performed with the working
hypothesis that inhalation nitrogen oxide as a part of
conventional intensive therapy decreased the rate of the
development of sepsis, rate of lethality, duration of ar-
tificial lung ventilation, and period of hospitalization at
the Department of Resuscitation.

At the admission, on Day 3 and 20 of the hospital-
ization (or at the disease outcome), apart from the
standard clinic-laboratory observation and examina-
tion, patients from both groups had the plasma concen-
tration of cytokines (IL-18, IL-6, IL-8, TNF-a, G-CSF,
sFas, FGF) and endogenous nitrogen oxide measured
by the method of enzyme-linked immunosorbent assay
(ELISA, amplifier — horseradish peroxidase) (Bio-
source, USA; Bender Medsystems, Austria; R&D Sys-
tems, USA; computer counter Multilabel Counter Vic-
tor-21420, Finland).

Digital results obtained from 97 patients were in-
cluded in the statistical analysis.

The obtained data was evaluated using the meth-
ods of variation statistics with the identification of the
sample mean, standard deviation, standard error of the
mean, confidential intervals, median, and median error.

Statistical analysis was performed in statistical
programs: Excel-2007, Statistica-6, package “R”. Sta-
tistical significance of the differences was evaluated us-
ing the Wilcoxon test and Mann-Whitney test.

The risk of the development of neonatal sepsis and
the lethal outcome was analyzed by making fourfold ta-
bles.

The duration of artificial pulmonary ventilation
and hospitalization at the resuscitation unit were evalu-
ated as a function of survival by the Kaplan-Meier plots
with the comparison of the results with the Gehan-Wil-
coxon test. The correctness of the hypotheses was
checked by the Fisher-Irwin test (at p=5% for two-sided
alternative).

Results and Discussion.

The study power was 86.7% (0<0.05). The therapy
with inhalation nitrogen oxide was not discontinued
pre-termly in any case. There were zero cases of light
or severe unfavorable effects of inhalation nitrogen ox-
ide registered on the newborns.

The lethal outcomes in six patients from the main
group were not associated with the performed inhala-
tions, which was confirmed by the results of the patho-
morphological study.

In the main group (n=44), all four patients had sep-
sis that caused complications to the primary disease. In

the control group (n=53), sepsis was diagnosed in 13
newborns. Statistical check by the Fisher-Irvin exact
test for the two-sided alternative (Fisher exact, p1=0.04;
p2= 0.05) confirmed the hypothesis that inhalation ni-
trogen oxide decreased the rate of the development of
sepsis.

In the main group (n=44), six patients had a lethal
outcome. In the control group (n=53), ten patients had
a lethal outcome. Statistical check by the Fisher-Irvin
exact test for the two-sided alternative (Fisher exact,
p1=0.37; p2= 0.59) did not confirm the hypothesis that
inhalation nitrogen oxide decreased the rate of the le-
thality.

Despite the fact that the lethal outcome was regis-
tered in the main group 1.66 times less, the authors can
highlight only a tendency towards a decrease in the rate
of unfavorable outcomes in the studied population. The
obtained data agreed with the results of numerous pub-
lished clinical studies (24, 25, 26).

Numerical values of the duration of artificial pul-
monary ventilation and hospitalization at the Depart-
ment of Resuscitation in both groups were analyzed as
possibilities of the studied outcome (the function of sur-
vival) in a certain period by Kaplan-Meier survival
analysis with the Gehan-Wilcoxon test.

The median for the transfer of patients to unas-
sisted breathing in the control group was 10 days. In the
main group, the median was 5 days (p=0.00007,
Gehan-Wilcoxon test). Thus, inhalation nitrogen oxide
significantly decreased the duration of artificial pulmo-
nary ventilation.

Half of the patients (median) in the control group
were discharged from the resuscitation unit on Day 15,
in the main group, on Day 11 (p=0.02, Gehan-Wil-
coxon test). Thus, inhalation nitrogen oxide signifi-
cantly decreased the duration of hospitalization at the
resuscitation unit.

Numerical values of the concentration of the stud-
ied cytokines in patients from both groups in dynamics
are presented in Tables 1 and 2.

At the admission to the Department, the concen-
tration of cytokines and endogenous nitrogen oxide in
plasma in patients from both groups did not differ sta-
tistically, which proved the consistency of the studied
population.

It should be noted that at the admission to the De-
partment of Resuscitation, newborns with respiratory
pathology on artificial pulmonary ventilation had lower
plasma concentration of endogenous nitrogen oxide in
comparison with umbilical blood of healthy newborns,
which agreed with the results of previous studies (27)
(Table 2).

Scientific data confirms that deficit of nitrogen ox-
ide is the main cause of endothelial dysfunction, arterial
hypertension, atherosclerosis, diabetic angiopathy, my-
ocardial infarction, angina, atherothrombosis, and
preeclampsia (28, 29, 30, 31). The results of the present
study do not exclude the significance of a low plasma
concentration of endogenous nitrogen oxide in the de-
velopment of bacterial complications. Further studies
are needed to clarify this hypothesis.
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Table 1.
Comparative dynamics of the plasma concentration of cytokines in patients of both groups
Day 1 Day 3 Day 20
Indicators Main group gCrc())rLtFr)ol Main group ;:rcc))rsjtpr)ol Main group | Control group
(n=44) (n=53) (n=44) (n=53) (n=44) (n=53)
TNF-a, pg/ml 159.54 163.43 76.55* 114.88 32.48* 86.31
Kv 25% 138.31 147.62 65.15 95.29 11.72 72.06
Kv 75% 180.7 179.24 87.95 134.47 53.24 100.5
IL-8, pg/mi 355.04 355.88 532.36* 924.15 177.79 2114
Kv 25% 335.11 327.36 505.3 904.41 124.15 138.76
Kv 75% 374.97 384.4 559.42 943.87 231.43 284.04
IL-6, pg/mi 17.67 18.16 176.89* 316.42 64.94 68.89
Kv 25% 16.72 17.09 121.10 258.04 59.39 64.37
Kv 75% 18.62 19.23 192.68 374.8 70.49 73.41
IL-18, pg/ml 4.69 4.81 8.00 8.49 3.89 4.06
Kv 25% 4.42 4.71 7.12 7.38 2.79 3.76
Kv 75% 4.77 4.99 9.07 9.60 4.99 4.37
*Note: The statistical difference of the indicators is justified
(p < 0.05, Mann-Whitney test)
Table 2.
Comparative dynamics of the plasma concentration of cytokines and nitrogen oxide in patients of both groups
Day 1 Day 3 Day 20
Indicators Main group Cr%TJtrOI Main group | Control group | Main group C%Tjtrm
(n=44) |9 (E:53) (n=44) (n=53) (n=44) |9 (r'?:%)
G-CSF, ng/ml 1.69 1.68 2.66* 1.49 1.78* 1.54
Kv 25 1.6 1.61 2.42 1.33 1.61 1.43
Kv 75% 1.78 1.75 2.97 1.55 1.95 1.60
sFas, pg/ml 6580.63 6576.65 7350.95* 5028.6 5056.8 5186.7
Kv 25% 5.846.03 6153.19 6543.27 4605.2 4191.58 4512.50
Kv 75% 7315.23 7000.11 8158.63 5452.00 5922.02 5860.90
FGF, pg/ml 45.11 45.26 76.11* 59.09 126.77* 73.73
Kv 25% 41.23 42.33 71.08 55.07 116.96 62.62
Kv 75% 48.93 48.15 83.14 63.11 136.58 84.91
NO, umol/l 8.70 9.00 40.61* 29.55 21.56 21.61
Kv 25% 7.2 8.12 39.32 28.34 21.21 20.16
Kv 75% 9.23 9.57 42,12 32.13 22.11 22.73
*Note: The statistical difference of the indicators is justified
(p <0.05, Mann-Whitney test)

Further statistical analysis confirmed a statisti-
cally significant (¢<0.05) increase in the concentration
of endogenous nitrogen oxide in plasma of patients
from the main group by Day 3 with its further decrease
to reference limits in the disease outcome (Table 2).

On Day 3, patients from the main group had a
plasma concentration of TNF-a, IL-8, and IL-6 that
were significantly lower than in the control group (Ta-
ble 1). The obtained data agreed with the results of the
previous studies done by the authors on the leading role
of these cytokines in the development of the inflamma-
tory reaction of the immune system and the activation
of apoptosis of lymphocytes in newborns with respira-
tory pathology (32).

The concentration of IL-1p in patients from both
groups did not differ, which confirmed the lack of the
influence of inhalation nitrogen oxide on the systemic
synthesis of this cytokine (Table 1).

Besides, patients from the main group had a sig-
nificant increase in the concentration of G-CSF, sFas,
FGF, and endogenous nitrogen oxide on Day 3-5 in
comparison with the control group (Table 2).

In the disease outcome, significantly lower levels
of TNF-a and significantly higher levels of FGF and G-
CSF were observed in these newborns in comparison
with newborns that received only standard therapy.

Thus, a comparative analysis of the dynamics of
the concentration of cytokines and endogenous nitro-
gen oxide in patients from both groups revealed a sta-
tistically significant increase in the concentration of
sFas, FGF, G-CSF, endogenous nitrogen oxide and a
decrease in the concentration of TNF-a, IL-6, IL-8
against the background of inhalations of nitrogen oxide.

The summed resulting values of the interaction of
the mentioned cytokines and endogenous nitrogen ox-
ide in plasma in the necessary and sufficient concentra-
tions were represented by an increased activity of the
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immune system that can resist the development of sep-
tic infection when compared with patients that received
only standard intensive therapy.

A decrease in the rate of the development of sepsis
in patients from the main group was associated with an
increase in plasma concentration of nitrogen oxide and
cytokines with proliferative-apoptotic properties in pa-
tients with a decrease in the systemic synthesis of anti-
inflammatory TNF-qa, IL-8, and IL-6.

Thus, the performed study not only confirmed the
effectiveness and safety of The concentration of IL-1
in patients from both groups did not differ, which con-
firmed the lack of the influence of inhalation nitrogen
oxide on the systemic synthesis of this cytokine (Table
1).

Inhalation nitrogen oxide in the prevention of sep-
sis in newborns with respiratory pathology on artificial
pulmonary ventilation but also defined the immune
mechanisms of its clinical effectiveness.

Conclusions.

In newborns with respiratory pathology on artifi-
cial pulmonary ventilation, inhalation nitrogen oxide as
a part of conventional intensive therapy effectively and
safely decreases the rate of the development of sepsis,
the duration of hospitalization at the Department of Re-
suscitation, and provides a tendency towards a decrease
in the rate of lethality.

Inhalation nitrogen oxide decreases systemic syn-
thesis of IL-6, IL-8, and TNF-a by inhibiting cytokine
aggression and increases the plasma concentration of
growth G-CSF, proliferative FGF, anti-apoptogenic
soluble s-Fas, and endogenous nitrogen oxide.

A decrease in the concentration of anti-inflamma-
tory cytokines, including IL-6, against the background
of the inhalation of nitrogen oxide confirms the possi-
bility of application of inhalation nitrogen oxide as a
part of therapy for COVID-19.
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Abstract

The article considers the aspects of animal welfare used for scientific purposes and legal regulation of their
protection against cruelty in the legal framework of the European Union and Ukraine. It is shown that EU regula-
tions can be the basis for the formation of national legislation and the development of appropriate regulatory policy
in Ukraine concerning the use of animals in scientific experiments based on the principles of humanity.

It is substantiated that the research conducted with the use of laboratory animals should be planned, organized
and conducted in accordance with national and international legislation. A promising strategy for the future is to
abandon the use of laboratory animals during experimental research and replace them with alternative objects.

The key to humane treatment of animals during biological, biotechnological, medical and veterinary research
is the implementation of legislation to improve the technology of the experiment, to minimize pain, stress, suffer-
ing to animals, the use of analgesics during surgical procedures, adoption of proper nutrition and conditions for
keeping laboratory animals, accurate assessment of the physiological condition of animals during the experiment,
euthanasia until the development of pain in the experimental animal.

AHoTauisa

VY cTarTi po3rasHYTO acHekTH 3abe3nedeHHs 100po0yTy TBapHH, 10 BUKOPHCTOBYIOTHCS IS HAYKOBHX ITi-
JIeH, Ta IPaBOBE PETYIIOBAHHS iX 3aXHCTY BiJl Y)KOPCTOKOTO TIOBO/KCHHS B IIPaBOBOMY moui €Bporetickoro Co-
103y Ta Ykpainu. [lokazaHo, mo HopMaTHBHO-TIPaBoBi akTH €C MOXKYTb OyTH OCHOBOIO I (POPMYBaHHS BiTIN3-
HSHOI 3aKOHOaBYO1 0a3u Ta BUPOOIICHHS BIAMOBITHOI PETYIATOPHOI MOMITHKN YKpaiHH y cepi BUKOPHCTaAHHS
TBApHH Y HAYKOBUX CKCIICPUMCHTAX Ha OCHOBI HpI/IHI_[I/IHiB FyMaHHOCTi.

OOrpyHTOBaHO, 110 HAYKOBO-JIOCIIiTHA POOOTa 13 3aIy4eHHAM JTaOOpaTOPHHUX TBAPUH Ma€ OYyTH CINIAHOBAaHa,
OpraHi3oBaHa, MPOBECHA BiMOBITHO /10 HAIlIOHATIBHOTO 1 MI>XHAPOIHOT'O 3aKOHOaBCTBA. [IepCIeKTHBHOIO CTpa-
Teriero Ha Mail0yTHE € BiZIMOBa BiJi BUKOPUCTAaHH: JaOOPAaTOPHUX TBAPHH MiJl 4ac MPOBEJCHHS eKCIIEPHUMEHTAIb-
HHUX JOCJIDKEHb Ta 3aMIiHM 1X aNbTePHATUBHUMH 00’ €KTaMHU (KOMIT IOTEPHUMH Ta MAaTEMaTHUYHUMHU MOJICIISIMH,
JIOCIIiAaMH in Vitro Ha MIKpoopraHizMax, TKAaHWHAX Ta KIITHHHHUX KYJbTypax TOILO).

3amopykorw TYMaHHOTO CTaBIICHHS 0 TBAPHH IIiJ YaC IMPOBEICHHS 0i0JIOTIYHAX, 010 TEXHOIOTIYHIX, MEIHY-
HUX, BETCPUHAPHUX ,I[OCJ'Ii,Z[)KeHL € BUKOHAHHs 3aKOHOJaBYHX HpI/IHI/ICiB o0 yaAOCKOHAJICHHSA TEXHOJIOTIH npo-
BEICHHS SKCIIEPUMEHTY, MiHiMi3alii 600, cTpecy, CTpakKIaHb, 3aBIaHUX TBApUHAM, BYKHBAaHHS 3HEOOITIOIOUNX
3aco0iB I 9ac MPOBEACHHS XipypTivHUX MPOIENyp, IPUIHHATTSI HAYKOBO OOIPYHTOBAHMX HOPM XapuyBaHHS Ta
YMOB YTpUMaHHS JTa0OPaTOPHUX TBAPHH, TOYHOI OLIHKK (Pi310JOTIYHOTO CTaHy TBApHUH MiJ Yac €KCIICPUMEHTY,

3MifICHCHHS eBTaHa3ii 10 MOMEHTY PO3BUTKY OOIBEOBOTO CHHAPOMY y €KCIIEPHMEHTAIFHOT TBAPHUHH.

Keywords: animals, welfare, scientific purposes, experiment, protection against cruelty, legal regulation,

European Union, Ukraine.

KurouoBi ciioBa: TBapuHH, 100po0OyT, HAYKOBI I[iJTi, CKCIICPUMEHT, 3aXUCT BiJl )KOPCTOKOTO MOBOKCHHSI,

MIpaBOBE perynoBaHHs, €Bponeiicbkuii Coro3, YkpaiHa.

Beryn

Beryn Ykpaiau mo Pagu €Bpomnu B 1995 pori crio-
HYKaJIO aJanTyBaTH HalliOHAJIbHE 3aKOHOAABCTBO JI0
BUMoOT €Bporneicbkoro Coro3y, y T. 4. 11010 BUKOPHC-
TaHHS TBApUH y HAYKOBUX €KCHEPUMEHTAX, 110 O rapa-
HTYBaJO iX palioHaJbHE BHUKOPHCTAHHS, 3aXUCT Bif
JKOPCTOKOTO TIOBOJDKEHHSI, 3a0e3rnedyeHHs OJarormno-
Jy44si Ta TYMaHHOTO CTaBJIeHHs 10 Hux [1-3].

Iporpec B Gionorii, 6GioTexHouorii, papmarii, ry-
MaHHiil Ta BeTepUHApHii MeIMIMHI 6a3yeThCs Ha J10C-
JIDKCHHSX HOBHX, [11€ HE BIJOMUX HAYI SIBHIIL, 1 1X ITi-
3HaHHS HEMOXJIUBE O€3 NMPOBE/ICHHS HAYKOBUX EKCIIe-
PUMEHTIB 3 BHKOPUCTAHHSAM JIaDOpaTOpHHUX TBapHH.
[opiuHO A SKCIEPUMEHTAIBHUX TOCHIKESHB Y CBITI
BUKOPHUCTOBYIOTH Oisbmie 100 MinbitoHiB TBapuH [4—6].

ETnka noBo/pkeHHS 3 TBapuHaMy, y T. 4. i mabo-
patopHUMH, B YKpaiHi Ta 3apyObKHHX KpaiHax Mae
BPaxOBYBATH, IO I1i TBAPHHU € KUBUMH iCTOTaMH, Ma-
I0Th HEOOXIHICTh y 3a0e3MeueH i Oaaronoayads (3710-
POB’s, eMOLIWHUII cTaH, MPUPOIHA MOBEIIHKA) 3a pa-
XYHOK 3aJJ0BOJIEHHS (izionoriyamx motpel y i, Boxi,
CHI, TIOBITpi, JOCTAaTHIN KIJIBKOCTI PyXiB, KOHTaKTax i3
€001 MoiOHNMH, y IPUPOIHIN aKTHBHOCTI Ta 3a/10BO-
JICHHI 1HIIMX MOTpe0; 3MaTHI CTPaKAATH, BiAYyBaTH
0i11b, pearyBaTH Ha cTpec, TUCKOM(OPT y pasi »opcTo-
KOT'0 NOBOJKEHHS 3 HUMHU [7, 8].

VY 3B’s3Ky 3 MM, Ha 3aKOHOJAaBUYOMY PiBHI BCTa-
HOBIICHI HOPMH, SKi PETYIIOIOTh MOPSIOK BHUKOPHC-
TaHHS Ta BUMOTH JI0 YTPUMaHHS 1a0OpaTOpPHUX TBa-
PUH, BUMOTH OO0 OXOPOHH iXHBOTO KHTTS 1 3/10-
POB’sl, B OCHOBI OUIBIIOCTI SKWX JIE)KATh MPHHITUIIH
TYMaHHOCTI Ta 3aXUCTY BiJl dKOPCTOKOTO MOBOJKEHHS,
IO BiJITIOBIJIa€ NPAKTHII €BPOIIEHCHKHUX JIEPHKAB, ajKe
1 ipobJieMa 3aginae 6araTo MOpPaJIbHUX ACMEKTIB CY-
CIIJIbCTBA, IO MiJISITAIOTh BPaxyBaHHIO B IPAKTHUII
IOPUCIIPYACHIIIT, CIIPSIMOBaHI Ha 3aM00iraHHs CIPHYH-
HEHHSl TBapHHAM HEBUIPABIAHMX CTPaXJIaHb YH
IIKOJTH 32 JUTSL OyIh-SIKOi METH Ta 3a0e3IeuyIoTh iX 0e3-
MeYHe 1 rapMOHiHEe iICHYBaHHS, a TAKOX 3aXHUCT JFOJI-
cbKoi mopaui [9-11].

OTXe, aKTyalbHICTh NUTAaHHS IOJ0 3abe3re-
YeHHsI 0Jaronoiyyys TBapuH, 1[0 BUKOPUCTOBYIOTHCS
JUTSL HAYKOBUX ITiJIEH, Ta X 3aXUCT BiJl dKOPCTOKOTO TO-
BOJDKECHHS B KOHTEKCTi 3aKOHOIaBCTBAa €BPOIEHCHKOTO
Coro3y # YKpaiHu Mae SIK TEOPETHYHE, TaK 1 IPUKIIaHe
3HAYCHHSI.

Merta po6oTH — 1aTH aHAJII3 Cy9acHOTO CTaHy ITH-
TaHHS MO0 3a0e3meueHHs O6Jaronoayydsi TBAPUH, 1110
BHUKOPHCTOBYIOTBCS ISl HAYKOBUX MLiJeH Yy KOHTEKCTI
3akoHoJaBcTBa €Bponeiicbkoro Coro3y i YkpaiHu.

Marepiaau i meToan. 3 ypaxyBaHHSIM crienugiku
TEMH, METH 1 3aBJIaHb JOCIIKCHHS B pOOOTI BUKOPHUC-
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TaHO HayKOBI METOJM, 30KpeMa: JiaJeKTHYHHH, Pop-
MabHO-IOPUINIHHIH, TOPiBHUIBHO-TIPABOBUH, CUCTEM-
HOTO aHallizy, MojenoBanHsA. Emmipuany 6a3y mocii-
JUKEHHS CTaHOBWJIM y3araJbHEHi JaHi JOCIHIIKCHHS W
aHaJi3 YMHHAX HOPMAaTUBHO-TIPABOBHX aKTiB €BpOIICH-
cekoro Corozy Ta YKpaiHH, NMPUCBSIYCHUX NHTaHHAM
OJIaronoay ds i T'yMaHHOTO CTaBJICHHS IO TBApHH, iX 3a-
XHCTY BiJI )KOPCTOKOTO TIOBOIXKEHHSI.

PesyabTaTn gociaigkeHHs Ta ix 00roBopeHHst

HoBiTHi cycniibHI BITHOCHHY, CIIPSIMOBaHI Ha I'y-
MaHHE CTaBJICHHS JI0 TBapHH Ta 3a0e3neueHHs ix Ona-
TOTIONTYYUsI, CIIOHYKAJIH A0 HEOOXiTHOCTI X TIPaBOBOTO
perymoBaHHsA. HuHI rocTpo cTOiTh MMTaHHS IOAO MO-
JKIIMBOCTI ¥ HEOOXiTHOCTI BHUKOPHCTAHHSI TBaphUH B
eKCIIepUMEHTaX AJsI HaBYAJbHUX 1 HAYKOBHX JIOCIHi-
JoKeHb. Lle TToB’s13aH0 3 TEHACHITIAMH IIOI0 TYMaHi3a-
il CyCHIBHUX BiTHOCHH Ta CTHUMYJIOBAHHSM PO3BHU-
TKY HOBHUX TEXHOJIOTIH [12]. ¥V cucTeMi 3akOHOaBCTBa
€C nuTaHHs BUKOPUCTAHHS TBapUH B €KCIIEPUMEHTAX
BPEry/bOBaHi KOHBEHIIHHUM MexaHizmom [12, 13],
Jupextuamu [14, 26, 30-32], Pesomorismu [15-18],
Mi>KHapOAHUMH METOAMYHUMH peKoMeHauismu [19].
[Tpore 0coONMMBO BaXIIMBY POJIb Bijirpae «EBponei-
ChKa KOHBEHIIS IPO 3aXHUCT XpeOETHUX TBAPHH, IO BU-
KOPHCTOBYIOTHCS [UISl IOCTIIHUX Ta 1HIIMX HAyYKOBHX
miei» (1986 p.) [12] (puc. 1).

[pomec po3podku Konsermii 1986 poky posmoya-
Bcs 3 Toro, mo 20.01.1971 p. KoncyneraTuBaa acam6-
nest PE€ yxsammna Pexkomennariiro 621 (1971) mono po-
3pO0JICHHS MIXKHAPOIHOTO JOrOBOPY, AKUH Oyme mic-
TUTU TEPENTiK YMOB Ta HAYKOBUX IiJICTaB, 32 SKMMHU
EKCIIEPUMEHTH Ha JKUBHX TBapHHAX MOXKYTh OyTH JO-
3BoJjieHi. [{uM Oyo po3mouaro hopMyBaHHS MiXKHAPO-
JHUX CTaHJApTIiB MOBOJKEHHs 3 TBapMHAMH IIiJ| 4ac
MIPOBEICHHS eKCIIepUMeHTiB. Y ciuni 1978 p. po3moua-
nacs pobora Hax mpoekToM Koneermii. 31 TpaBas 1985
p. Komiter MiHicTpiB yXBaJHB TEKCT «EBPONEHCHKOT
KOHBEHIIIT II0/10 3aXUCTy XPeOETHUX TBAPHH, SIKi BUKO-
PHCTOBYIOTBCS [UIS IOCTITHUX Ta 1HIIMX HAYKOBHX IIi-
neit» Ne 123 (European Convention for the Protection
of Vertebrate Animals used for Experimental and other
Scientific Purposes), sixa 18 6epesus 1986 p. Oysa Bij-
kputa i mignucanss, a 01.01.1991 p. Bona Habpana
yuHHOCTI [12].

VY cTpykrypi Pagu €Bponu i€ 3aCHOBaHUM y CiUHI
1977 p. Komiter ekcnepTiB i3 3aXHUCTy TBapuH
(Committee of experts for the protection of animals
(CAHPA)), mo ckiragaeTses 3 Iep>KaBHUX CITYKOOBIIIB
1 HAYKOBIIiB, KOTPi € QaxiBIsIMH y cepi BeTepHHAPHOL
MeauIHe, OioJorii, (hapMariii, CUTBCEKOTO TOCHOoIap-
CTBa.

3axucT XpeOeTHHMX TBapWH, [0 BUKOPHUCTOBY-
FOTBCS ISl TOCHiTHUX Ta IHITUX HAYKOBUX IJIEH, y
Konsenmii 1986 p. [12] 6a3yroTecst Ha TaKUX TPUHIIN-
nax:

— TBapWHM JIJIs1 EKCIIEPUMEHTIB TIOBHHHI BiIOupa-
THCSI HA OCHOBI YiTKO BCTAaHOBJIEHUX KPHUTEPIiB;

— TBApWHM MJUIATAIOTH JOTIISY;

— CJIIJI YHUKATH iX CTpak/1aHb;

— METOJH 3arajibHoi abo MicueBoi a”ecresii abo
METOJM aHAJIBTI{ UM 1HIII METOIH, IPU3HAYCHI IS Ma-
KCUMaJIbHO MOXJIMBOTO YCYHEHHS JIOBIOTPHBAIHMX

TpaBM, 0OJIIO, CTpaXXIaHb ad0 TPHBOTH, 3aCTOCOBY-
FOTBCS B KOXKHIN MTPOIIEAYPi Ta YIIPOJOBK MPOBEICSHHS
EKCIIEPUMEHTY;

— MICNIA 3aBepIIeHHS OyAb-IKO1 IPOLeaypH yXBa-
JIOETBCS PIMIEHHS MPO 30epeXeHHS JKUTTS TBAPUHH
a00 yMepTBiHHA ii TYMaHHUM CIIOCOO0M;

— YCTaHOBU-KOPHUCTYBaYi IIOBUHHI MaTH y CBOEMY
PO3MOPSHKEHH] MPUMILIICHHS Ta 00JIaIHAHHS, SKE Bij-
TIOBiJIa€ BUAaM TBapUH | BUKOPHCTOBYBAHUM IIPOLETY-
pam, mo6 X npoexTHA po3polka, OyIIBHULTBO Ta Op-
raHi3amis JisTIbHOCTI JO3BOJISLIH HAUOITBIT €()EKTHBHO
MIPOBOANTH MPOLEIYPH 3 TUM, OO OTPUMYBATH BiAIIO-
BiJHI pe3y/IbTaTH 32 HAHMEHIIO1 KiIKOCTi eKCIIepIMe-
HTAJIFHUX TBapHWH Ta i3 3alOMiSHHAM iM HaHMCEHIIHX
YIIKOKEHB, 000, CTpaXkIaHb a00 TPHUBOTH;

— ¢axiBmi, fAKi 3IHCHIOIOTH mpoueaypu abo Oe-
PYTh y HHAX y4acTh, a TaKOXX 0coOH, SKi 3IIHCHIOIOTH
JOTIISI 32 TBAPUHAMH, SIKI BUKOPHUCTOBYIOTECS B TIPO-
Lelypax, BKIIOYal0Yd KOHTPOJIb, IOBUHHI MaTH BiAIO-
BiJIHY OCBITHIO Ta NpodeciiiHy MiAroToBKY.

12 motoro 1998 p. Komirer MinictpiB PE€ 3atBe-
paus [IpoTokon mpo nompasky 10 €Bponeicbkoi KOH-
BEHIIIT 10/10 3aXKUCTY XPeOETHUX TBAPHH, 110 BUKOPH-
CTOBYIOTBCS JIJIsl TOCIITHUX Ta HIITHX HAYKOBHX IIUICH
Ne 170, sixuit BetynuB y cuity 2.12.2005 p. Takum um-
HOM, TIPOTOKOJ BHOCHUTH 3MiHH 10 KonBentii 1986 p.
IUIIXOM ynocKoHaneHHs KoHBeHIil cucremoro Oara-
TOCTOPOHHIX KOHCYJIBTAIli i BBOAUTH HOBI IIOJI0KEHHS
PO TTOPAIOK 3MiHHU JTOJATKIB J0 HEi.

VY minoMy, 3MiCT BCiX HOPMaTHBHUX JOKYMCHTIB
LI0/I0 3aXHUCTY XPeOCTHHX TBAPHH, L0 BUKOPUCTOBY-
FOTHCS JUIS JAOCIIHUX Ta IHIIMX HAYKOBUX I[iJICH, IMO-
OynoBaHWMii 32 MpuHIKIIOM TpboX «R» Paccena i bepua
[20-22], sixmit chopmynboBanuii y 1959 p. 3a3Hauenuit
NPUHLUIT BU3HAYAE, 10 OCKIJIBKH HE BUSIBIISIETHCS 32
MOJJIBICTh TIOBHICTIO 3aMIHUTH €KCIIEPUMEHTAILHUX
TBapyH Ha KyJIbTYPH KIITHH, OyyBaTH MOJEIIbHI ajb-
TEPHATHBHI JOCIIIH TOIIO, TO BCE K TAKH HEOOXiTHO B
eKCIICPUMEHT 3aJisITH MIiHIMAaJIbHO HEOOXITHY KiJTb-
kicth TBapuH («reductiony) [23], 3ampoBamutu Hase-
XKHI yMOBM 1X YTpPUMaHHS Ta BUKOPHCTaHHS
(«refinementy), mis ekCHEpUMEHTIB 3aIisiITH TBapHH,
10 3HAXOJATHCS Ha HIKYOMY IA0J1 €BOJOLIHHOTO
PO3BUTKY a0O HajaBaTh IepeBary ajbTepHATUBHUM
00’ektam i metogam («replacementy) [24]. Huri «3R-
KOHIETILIIS» 3aCTOCOBYETHCS JJIsl OL[IHKU JOIyCTUMO-
CTi €KCIIEPUMEHTIB y Haylll Ta MPOMHUCIOBOCTI Ha BCiit
TepuTopii €Bporeiicbkoro Corosy.

KoHBeHIlisT MiCTUTh 1HCTPYKIIi IO0 BUKOPHUC-
TaHHSA CO0aK, KIillIOK, TXOPiB, TPU3YHIB 1 KPOJHUKIB, iH-
IIMX JOMAIIHIX TBApWH 1 KAPJIUKOBUX CBHHEH, IpUMa-
TiB, NITaxiB, pu0O, 3eMHOBOJHHUX 1 ITa3yHIB B €KCIIEPH-
MeHTax [25].

JupextuBa Ne 86/609/€EC, mnpuiinara y 1986
porti €Bponeiicbkum ExoHoMiuHuM CIiBTOBapHUCTBOM
(€EC), BCTaHOBIIOE MPAaBOBi MEXaHi3MH YCYHEHHS PO-
30DKHOCTEH MiX 3aKOHAMH, perIaMeHTaMH Ta aJMiHi-
CTPAaTHBHHMH IOJIOKESHHAMH JepxkaB-wieHiB €C momo
3aXHCTY TBapHH, SIKi BUKOPHCTOBYIOTBCS JJIsl EKCTIEPH-
MEHTIB Ta IHIIUX HAYKOBHX I1iyeif [26]. JlokymeHT rap-
MOHI3yBaB HOPMH I110JI0 YMOB YTPUMaHHS Ta BUKOPHC-
TaHHS J1JaOOPaTOPHUX TBapHH, MOHITOPUHTY €KCIIEpH-
MEHTIB, aCIIeKTH, TIOB’3aHi 3 TOPTiBJICIO TBAPUHAMH, a
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TaKoX KBamiikamil mepcoHaiy, 10 MPaLIoe 3 TBAPH-
Hamu [27]. Lle OyB nepimmnii HOpMaTHBHAN JTOKYMEHT B

JupexTusa 2010/63/€C

A

Hupextusa Pagu €C 75/318

A

Hupektusa Ne 86/609/€EC

A

Hupexmueu:

€sponeiicbkomy Co103i, 1110 peryiroBaB npasuiia Ipo-
BEJICHHS €KCIICPHMEHTIB 3 BUKOPHUCTAHHAM TBapHH.

€Bporneiicbka KOHBEHIIIS PO 3aXHUCT
XpeOeTHUX TBapHH, 110 BUKOPHCTOBY-
F0TBCS TS AOCTIAHUX Ta IHIINX HAYKO-
BuX 1ineit (1986 p.).

Koneenuisn:

Hoxymentn €Bponeiicbkoro Coro3y 1moao 3ade3ne4eHHs
0J1aromoJ1y44si TBAPHH, 0 BUKOPHCTOBYIOTBCS JJISl €KC-
NEePHMEHTIB i IHIIHX HAYKOBHX LiJell Ta 3aXucTy iX Bix

#KOPCTOKOI0 MOBOIKeHHS

Pezonrwuii Paou €C:

Pesomnrouis Pamu €C mpo po3mi-
ILEHHs Ta JOTJIsAA 1abopaToOpHUX
tBapuH Bix 30.05.1997 p.

MixHapoaHi peKoMeHaauli 3 TpOBeaeHHS Me-

JIUKO-010JTOTTYHIX JOCIIKEHb 3 BUKOPUCTAH-

HSIM TBapHH, 3aTBepkeH1 BcecBiTHBOW opra-
Hi3aLli€0 0XOPOHN 310poB’st B 1984 poui

Pesomrouis Pann €C npo ocsity Ta

MiArOTOBKY OCI0, IO MPALIOOTh 3 |

n1a0opaTOPHUMHE TBAPUHAMU, Bil
03.12.1993 p.

Pesosroris Pagu €C npo npuadanHs Ta
TPAHCIIOPTYBAHHS JTAOOPATOPHUX TBAPHUH
Bix 30.05.1997 p.

Pesomonis Pagu €C mpo iHTeprperariro ae-
SIKMX II0JI02KEHb Ta MoHATh KoHBeH Uil Big
27.11.1993 p.

Puc. 1. JJoxymenmu €C wo0o 3a6e3neyenus O1a20n0n s meaput, ujo GUKOPUCMOBYIOMbCS OJ1s eKCNepuMeH-
Mi Ul IHUUX HAYKOBUX Yinel ma ix 3axucmy 6i0 HcoOPCMOKO20 NOBOOICEHHSL.

Hupextua 2010/63/€C, mnpuitHiTa y BepecHi
2010 poxy, Ha HaJHALIOHAJHPHOMY PIiBHI BCTAHOBIIOE
CTaH/apTH OJaronoNyyys yTpUMaHHs i BUKOPUCTaHHS
EKCIIEpUMEHTAILHUX TBAPUH, I1I0 BUKOPUCTOBYIOTHCS 3
HAayKOBOIO METOI0, MOIIYK 0aJaHCy MiX NMPUHINUIAMHU
6ioetnku, Hayku Ta ocBith [28]. Lls JupexTuBa 3ami-
Huta nonepeanio Jupextury Ne 86/609/€EC 3 ypaxy-
BaHHSIM HOBHX HAYKOBHUX JIaHUX y c(epi BUKOPUCTAHHS
eKCIIepUMEHTAIBHUX TBapuH [28, 29].

Tax, Jupextusa 2010/63/€C He 103BOJISIE BUKO-
PHUCTOBYBaTH AMKHX, OE3NPUTYIBHUX TBapHH, TBAPUH
3HHMKAIOYHMX BHIIB, il Yac JAOCHTIJIiB, OOMEKHIa BUKO-
pPHCTaHHS IIPUMATIB B €KCIEPHMEHTaX Ta BCTAHOBHUJIA
ORI CYBOPIIII BUMOTH IO PO3ILIIIHUKIB, IIOCTAYaITh-
HHKIB 1 YCTaHOB, 110 3aiIMalOTHCsl BUKOPUCTAHHIM TBa-
puH, KBaui¢ikauii nepconairy, 3aistHOro B poOOTi 3 Ja-
060paTOPHIUMH TBAPHUHAMM; PO3LIMPHIIA CIEKTP TBAPHH,

Ha SIKi TOIIMPIOETHCS IPABOBE PEryJIIOBaHHS, 30KpeMa,
Ha TOJIOBOHOTHX MOITIOCKIB, THMYMHKOBI (popmu xpede-
THHX Ta Ha IUIOJIM CCaBIliB OCTAaHHLOTO TPUMECTPY PO-
3BUTKY.

Kpim Ttoro, [dupekrusoto 2010/63/€C 3abopo-
HEHO BUKOPHCTAHHS B €KCIIEPUMEHTaX JUKUX TBApUH
Ta BUJIIB TBApHH, [0 MepeOyBatOTh il 3arp03010 3HU-
KHEHHS, OpOsT9nX TBAPHH, 3HAYHO 0OMEXEHE BUKOPH-
CTaHHS PUMATIB.

Kontpoas Bumor dupexrnsu 2010/63/€C nokmna-
naeTbesi Ha JlepkaBHI KoMicii 3 OXOpOHM TBapuH Ta
KOMITETeHTHHUI opraH fepxaB €C, siki IPOBOSTH CHC-
TEeMHY OLIIHKY HaAyYKOBHX MPOEKTIB 3 HACTYITHOIO BU/Ia-
YOIO JIO3BOJIIB JUISi BUKOPUCTAHHS JJaDOpaTOpHUX TBa-
PHH B €KCIIEpHMEHTAX.
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Hupexrusa 2010/63/€C [28] micTuTh cTaHmapTH
MO0 MisTTBHOCTI PO3ILTIIHUKIB, MOCTAYaIbHHUKIB 1 yC-
TaHOB, SIKI BHKOPHCTOBYIOTh TBapuH. TakoX BOHa
BBEJIa B IO JIBOPIBHEBUH ayqUT BUKOHAHHA BHMOT
II0/10 3aXKCTY TBAPHH BiJl )KOPCTOKOTO OBOKEHHS Ta
3a0e3medeHHs iX 01aronoyyds, 30KpemMa, IepIIuM pi-
BHEM € JepKaBHE 1HCIIEKTYBAaHHS PO3IUIiIHUKIB, TIOC-
TayaJIbHUKIB Ta YCTAHOB, II0 BUKOPHUCTOBYIOTH J1a00-
paToOpHUX TBApUH, NPYTHM — KOHTPOJIb 38 JIep)KaBHUMHU
iHcmekiisiMa. Ha MicrieBoMy piBHI — KOMITETH 3 €THKH
(Ethical Review Processes (ERP) monoBHeHi komiTe-
Tamu 3 Onaromnonyydus TBapuH (Animal Welfare Bodies
(AWBS).

Takum unHOM, €BpoTeiichbkuii mapiaameHT i Paga
€C BBOIATH 3aralbHOEBPOIICHCEKI HOPMHU EKCIIEPTH3H
HAYKOBHUX NPOEKTIB 3 BUKOPUCTAHHSIM €KCIIEpHMEHTA-
mpHEX TBapuH [30].

Hopmu mono 3a0e3nedeHHs 6JIaromoryqdst TBa-
PHH, 3aJisIHUX B EKCIIEPUMEHTaX Ta IHIIMX HAYKOBHX
[UISX, @ TAKOXK iX 3aXKCT BiJ] "KOPCTOKOTO TIOBOKCHHS
MmicTsitbess B JupektuBi Pamu €C  75/318 Big
20.05.1975 p. «IIpo 30mmKeHHs 3aKOHiB, AepxkaB €C
IOJI0 AHATITUYHHX, (apMaKO-TOKCHKOJIOTIYHHUX Ta
KJIIHIYHUX HOPM 1 IIPOTOKOJIIB BUIIPOOYBaHHS JTiKapCh-
KHX 3aC00iB 3 MOMpaBKaMu Ta JOMOBHEHHAMI [31], a
Takok B JlupektuBi €Bpomapimamenty ta Pamm €C
2004/10/EC Bix 11.02.2004 p. «IIpo 306mmKeHHS 3aKO0-
HIB, IPaBMJI TA AAMIHICTPAaTHBHUX ITOJI0KEHb I[0]0 BU-
KOPHCTaHHS NPUHIUITIB HAJIS)KHOT Ta00paTOpHOT Ipak-
THKH Ta TIEPEBIPKH IX 3aCTOCYBAaHHS INIPH BHIIPOOY-
BaHHI XIMIYHUX peuoBuH» [32].

Ot1xe, B €BPONEHCHKUX HOPMATUBHO-NIPABOBHX
aKTax LI0JI0 MOBOJDKEHHS 3 TBAPMHAMU BCTAHOBJICHI
000B’SI3KOBI I JOTPUMaHHSI HOPMH 111010 IIJIOILI, Be-
HTWIALIT Ta caHiTapii TPaHCIIOPTHHUX 3aco0iB, roay-
BaHHS, HaJlaHHS iM BETEPHHApPHOI JONOMOTH IMif 4Yac
MDKHApOJHUX TepeBe3eHb, YCTAHOBICHI MEXaHi3MHU
3aXHCTy MUITXOM 3aro0iraHHs CTpakJaHHsIM, SIKi MO-
KyTh OyTH 3yMOBJICHI HCHAIIC)KHUM YTPUMaHHIM ab0
JOTJIAZIOM, CIPHSHHS YHi(ikamii TexHoorii 3aboro
TBapHH 1 3aCTOCYBaHHs T'YMaHHHX METOIIB 3a0010.

Couianphe, opuandHe Ta (Ginocopcbke OCMHUC-
JICHHsI IPOOJIEMAaTUKHU 3aXHUCTY TBapUH, y T. Y. €KCIIe-
PHMEHTAIBHUX, Bijl )KOPCTOKOI'O TOBOKEHHS Ta 3a-
Oe3MnedeHHs X Oaromonyqus COHyKajao YKpaiHy 10
00OTOBOPEHHS Ta MPUAHSTTS 3aX0iB I0/I0 BUPIIICHHS
LUX TPOOJIEM, Y TOMY YHMCJIi ¥ 111 ]] 4ac IPOBEACHHS eKC-
MIEPUMEHTIB, Ha HAI[IOHAIEHOMY PiBHI.

Ha repenax Pagsincbkoro Coro3y OCHOBHUM 3aKO-
HOZaBYHMM JOKYMEHTOM, III0 PEriIaMeHTyBaB BUKOPHC-
TaHHS TBapUH 1]l Yac eKCIiepUMeHTiB, OyB Haka3 MO3
CPCP Bin 12.08.1977 poky Ne 755 «O mepax 1o nas-
HEWIIeMy COBEpIIECHCTBOBAHHIO OPTraHU3aI[HOHHBIX
dbopm paboOTBI ¢ WCHOIB30BAHUEM 3KCTIEPUMEHTATb-
HBIX YKHBOTHBIX» [33].

B Vkpaini HHHI DpUAHATO HU3KY HOPMAaTHBHO-
MIPABOBHX aKTiB, O CKJIAMAIOTHCS 3 MiAMUCAHUX 1 pa-
TH(IKOBAaHUX MDKHApOXHUX JoroBopiB, KoHcTuTytii
VYkpainu, 3aKOHIB Ta MiJ3aKOHHUX HOPMAaTHUBHHX J10-
kymeHTiB. 18.03.1986 poky VYkpaina migmucana, a
02.05.2017 poky npuenHanacst 10 €BponencbKoi KOH-

BEHIIIT PO 3aXUCT XpeOETHUX TBApHH, 1110 BUKOPUCTO-
BYIOTBCS JJISl TOCHITHUX Ta iHIIMX HAYKOBUX ITICH
[14].

Jns peamnizanii mpuHIUITIB €BPOIIEHCEKOT KOHBE-
HII1 MO0 3aXUCTy XpeOSTHUX TBapHH, SIKi BHKOPHUCTO-
BYIOTBCSA U AOCHITHHUX Ta iHIINX HAyYKOBUX IIEH,
1986 p., B YkpaiHi npuitHATO HU3KY HOPMAaTHBHO-TIpa-
BOBHX aKTIB, cepe]] IKUX HEPIIUM JOKYMEHTOM Yy Lii
cdepi € «3aranbHi €TUYHI MPUHIMIHN SKCIIEPUMEHTIB
Ha TBapuHax», cxBajieHi [lepIM HalliOHAIEHUM KOH-
rpecoM 3 Gioetuku (20.09.2001 p., M. Kuis) [34]. Oc-
HOBHUMH HOTO TOJIOKESHHSIMH € BUBa)KEHE 3MEHIIICHHS
KUTPKOCTI TBapWH B eKCIEPHUMEHTaX, MiHiMi3aIlisa
6oito, cTpecy, CTpaXxIaHb, yJOCKOHAJICHHS METOJVK,
3a SKAMU IIPOBOJAATH JOCIIIH, BXXUBAaHHS 3HEOOIIOI0-
9HX 3ac00iB i1l Yac MPOBEACHHS XipyPTidYHHUX MPOIIe-
Iyp, HAYKOBO OOTPYHTOBAaHMX HOPM YTPUMAaHHS TBa-
PHH, 31iCHEHHS €BTaHAa3i1 10 HACTaHHS 0OJIFOBOTO CH-
Hapomy. OTKe, 3a3Ha4€H] MOJ0KEHHS CITiBIAJaloTh 3
MOJIOKEHHAMH €BpOIEiicbkOT KOHBEHLIT MPO 3aXHCT
XpeOETHUX TBApUH, 1110 BAKOPUCTOBYIOTHCS JUIs TOCITi-
JHHUIBKHUX 200 THIIUX HAYKOBHUX I[iJICH.

3akoH Ykpainu «IIpo 3aXucT TBapuH BiJ| )KOPCTO-
Koro noBopkeHHs» Ne 3447-IV [35], mpuitHsatuit y
2006 pomi, moOyIOBaHUI Ha THX CaMHUX MPUHIHUMAX,
10 ¥ MDXXKHApPOIHI HOPMaTHBHO-TIPABOB1 aKTH MO0 T'y-
MaHHOTO NIOBOJKEHHS 3 TBapuHaMu. Crarts 26 «Ilpa-
BWJIA TIOBOMKCHHS 3 TBapHMHAMH, IO BUKOPHCTOBY-
I0ThCS B HAYKOBUX CKCIIEPUMEHTaxX, TECTyBaHHI, HaB-
YamrpHOMY — TIpoIleci, BHPOOHHUNTBI  Oi0JOTIYHHX
IpenapariBy 3a3Ha4€HOr0 3aKOHY MICTUTh pEKOMEHa-
1ii 111010 HaIaHHsI TIEPeBary BaliJOBAHUM aJIbTCPHATH-
BHUM METOJIaM MPOBEJCHHS €KCIIEPUMEHTAIBHUX J10C-
JKeHb (KOMIT'IOTEpHI Ta MaTeMaTUuHi MOJei, 10C-
JmiaM in vitro Ha MIKpoopraHi3max, TKaHWHax Ta
KIITHHHUX KYJIBTYPax TOIIO), @ TAKOX CTaBUTh BUMOTH
JI0 aKpeIuTallii YCTaHOB, Y SKHUX BiIOYBalOTHCS HOCII-
JDKSHHS; PIBHS IIATOTOBKHM TEPCOHAITY, IO MPAIIoE 3
TBapHUHAMM; 3HEOOJIOBaHHS ITiJl Yac MPOBENICHHS eKC-
TIEPUMEHTIB; MOXJIMBOCTI MMOBTOPHOTO BUKOPHCTAHHS
TBapyH, €BTaHa3ii 3a JOMOMOT0I0 AaHECTETHKIB.

Kpim TOro, cTaTTs MIiCTHTh HH3KY HOPM-3a00pPOH,
30KpeMa, II0I0 BUKOPUCTAHHS B HAYKOBUX EKCIIEPH-
MEHTax, TeCTyBaHHI, HABYaJbHOMY MNpOLECI TBAPHH,
KOTpP1 BaKKO MEPEHOCATh HEBOJIIO, 3aKPUTHH MPOCTIp,
JIPECUPYBaHHs, ICBOKAI3AIiI0 TBAPHH, 3aCTOCYBaHHSI
TPaBMYIOUMX METOJIB Mija 4ac BigiOpaHHs 3 TBapuH
KJITHH; TPOBEJICHHS HA TBapHHAaX JIEMOHCTpALH y Ha-
BYAJIBHUX IUISX, SIKIIO SIBHINA, IO JEMOHCTPYIOTHCS,
MOXYTh OYyTH IMOKa3aHi Ha HEXKHUBUX 00’€KTax; BHMa-
raTH BiJl CTYAEHTIB BUKOHAHHS MPOLEYP IiJl 4ac Ipo-
BEICHHS MPAKTHYHHUX POOIT y HaBYAJILHOMY IIpOIEci,
10 TIPU3BOJATH 10 CMepTi a0 TpaBMyBaHHS TBapHH,
AKIIO I CYNEepPedYuTh {XHIM MOpaJIbHUM ab0 pemirii-
HUM TIPUHINIIAM; TPHCYTHICTH OCi0 HIKUTBHOTO BiKY
i 9ac eKCIEePUMEHTIB Ha TBapWHAX, IO TOB’SI3aHi 3
XIpyprivyHIM Ta iHIIAM YIIKOJDKYIOYHM BIUTHBOM.

Po3pobka cuctemMu AOKyMEHTIB, 10 3a0e3meuy-
I0Th YpaxyBaHHS MOPAJIbHUX €TUYHO-TIPABOBUX IPUH-
LIUITIB TT1J1 Yac IPOBEAEHHS J0CIIKEHb 3 BUKOPHCTaH-
HSM TBapUWH, 3MIHCHIOEThCS MMiJl KepiBHUITBOM Komi-
TETY 3 MUTaHb eTUKH (OioeTHkm) [36].
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Ipore, 3akon Ykpaiuu «IIpo 3axuct TBapuH Bif
JKOpCTOKOTO MOBOKEHH Ne 3447-1V [35] e nepen-
Oadae MPOBEICHHS €KCIIEPTH3H HAYKOBHX JOCIIIKEHD
3 BHKOPHCTAaHHAM Ja0OpaTOpPHUX TBAapWH, Ha BiIMiHY
Big HdupexruBu 2010/63/€C. Huni B Ykpaini e mu-
TaHHS 3aJUIIAETHCA HE BUPIIICHUM.

Ha BUKOHaHHS AEKIAPaTUBHUX ITOJIOKECHb 3aKOHY
VYxpainu «IIpo 3aXuct TBapuH BiJ| dKOPCTOKOTO ITOBO-
JokeHHs» Ne 3447-1V [35] B Ykpaini po3po0JicHi Ta yX-
BaJICHI TiJ3aKOHHI HOPMAaTHBHO-TIPaBOBI aKTH MO0
3aXHCTY TBapHH BiJ] Y)KOPCTOKOTO MOBOJDKEHHS Ta €KC-
MEePTHU3U JIOCHI/PKEHb 3 €THYHOI TOYKH 30py. Tak, no-
PSIOK TIPOBEICHHS MOKIIHIYHOTO BUBYCHHS JIKAPCh-
KAX 3aco0iB Ta EKCIePTH3W MarepialliB IbOTO BHU-
BUCHHS YpETyIBOBYE BiAmoBimHI mpomnexypu [37],
30KpeMa periJaMeHTye 3arajbHi NPHHIUIN IPOBE-
JCHHS JIOKJIIHIYHOTO BUBUYCHHS, BUMOTH JOTPHMAaHHS
TIPUHINITB O010€THKH Ta OI[IHKH €THYHHIX i MOPaJIbHO-
NPaBOBUX acleKTiB JOCIiIKeHHs. Bumory HajaTu no-
CHJIaHHS Ha 1H(OpMaLilo MIOJ0 IOTPUMAHHS I'yMaH-
HOTO IMOBOJKEHHS 3 MiIOCIITHIMU TBAPUHAMH, Y pasi
HEOOXiTHOCTI X BUKOPUCTaHHS, BKIFOUYEHO JI0 CTPYK-
TYpPH 3BiTy IIPO OKJIIHIYHE BUBYEHHS JIKaPCHKOTO 3a-
co0y.

HacranoBa «JloKITiHIYHI JOCTIKEHHS OS3MEKH SIK
MIATPYHTS KIIHIYHAX BHIIPOOOBYBAHb 33 YUACTIO JTIO-
IUHHA Ta PEeeCTparlii JiKapchbKux 3aco0iB» [38] Takox
peryIaMeHTy€e €THKY IiJ] 9ac JOKIIHIYHOTO BHBYCHHS
JKapChKUX 3aC00IB.

«Ilopsinok mpoBeAeHHS HAYKOBUMH yCTaHOBAMH
JIOCITi/IiB, EKCLIEPUMEHTIB Ha TBapuHaX» [39] nerainizye
BHUMOTH JI0O YMOB MPOBE/ICHHS 3a3HAYCHUX 3aXO0JIiB, Oi-
OJIOT1YHOT'O TECTYBAaHH: Ta HABYAIBLHOTO MIPOLIECY 3 BH-
KOpHUCTaHHSIM TBapuH. OCHOBHI 10JIOXKEHHs 1jboro [1o-
PSAAKY Y3TOKYIOTBCS 3 MOJIOKEHHIMHU «EBponeiichKoi
KOHBEHIIIT PO 3aXMCT XpeOSTHNX TBAPHH, 110 BUKOPH-
CTOBYIOTBCS ISl TOCJITHUIBKUX Ta 1HIIMX HAYKOBHX
LJIEH» Ta MICTATH 3arajibHi BUMOTH {010 JOCIITHHUI(b-
KOTO LEHTpPY, NepCOHally, YMOB yTPHUMaHHS TBAapHH,
MOHITOPHHT'Y BUKOHAHHSI €KCIIEPHMEHTIB.

BigmosinHo mo Bumiesraganoro IMopsiaky [39]
MPOBEACHHS HAYKOBUX EKCIICPUMEHTIB, 0i0JIOTIYHOTO
TECTyBaHHs Ta HaBYAIHLHOTO MPOLECY 3 BUKOPHCTAaH-
HSIM TBapHH Ma€ BiJIOBIIATH TAKUM YMOBaM:

— JIOCTITHUH LEHTP JJIs MPOBEJCHHS HayKOBUX
EKCIIEPUMEHTIB, 010JIOTTYHOTO TECTYBAaHHS Ta HABYAJIb-
HOTO TIpollecy 13 BUKOPHCTaHHSIM TBapuH IOBHUHEH
MAaTH: BiBapiil 9 eKCIIEPHUMEHTAIBHO-010JIOTIIHY KITi-
HIKY Ta ITAT CHiBPOOITHUKIB, MO 3a0€3MeUYyIOTh HO-
TS 32 TBAPMHAMM | BUKOHYIOTh BUMOTH T'YMaHHOTO
CTaBJICHHS 10 HUX;

— 710 poOOTH 3 EKCIIEPUMEHTAILHUMH TBapHHAMHU
JIOITyCKAIOTHCS OCOOM, SIKi MAlOTh BHIILY MEAWYHY, Be-
TEepHUHApPHY, 300TeXHIYHy, Oiosoriuny abo Qapmares-
THUYHY OCBITY, 300yTYy Y BUIIMX HABYAIbHUX 3aKJIaax
III-1V piBHIB akpeauTaIii;

— Ha eTari IUTaHyBaHHS HaBYaJIbHOI pOOOTH, HAY-
KOBUX EKCIIEPHUMEHTIB a00 0i0JIOTIYHOTO TECTyBaHHSI
Mae OyTH 00rpyHTOBAHO BHJ TBAPHHHU, 110 BUKOPHCTO-
BYBaTUMEThCS, Ta MiHIMalIbHA TX KUTBKICTh, HEOOXiTHA
JUIS OTPUMaHHS JIOCTOBIPHUX pe3yibraTiB. JlocmiaHi
LEHTPH CKJIIAI0Th Ta IepeslatoTh 0 aAMiHicTparii Ha-

YKOBHUX YCTAaHOB, a TAKOX B JIOKaJBbHUIT KOMIiTeT 3 0io-
€THKH, IKAIA CTBOPIOETHCS TIPU TOCITiTHOMY IIEHTPI, TTe-
peITiK BUIIB Ta iX KUTbKICTb, 3 SKUMH BOHH TMPOBOJISATH
HAYKOBI €KCTICPIMEHTH;

— TBapuWHa, sfKa Oyna BUKOPUCTaHA y MPOIEIypi,
10 CIIPUYXHSE TOCTPUI a00 TPHUBAIHIA 01T UM CTpaXK-
JaHHS, HE3aJISKHO BiJl 3aCTOCYBAHHS aHECTE31l UM 3He-
OOJIIOBaHHS, BHKOPUCTOBYETHCS Y HOBIM mpouenypi
JIUIIE MiCTIs BiTHOBJICHHS 1i CTaHy 37J0POB’s 10 HOpMa-
JILHOTO Ta 32 YMOBH, SKIIO ITiJ] YaC HOBOI MpOLEAYpH
JI0 TBAPMHU 3aCTOCOBYETHCS 3arajbHa aHecTesis, abo
HOBa Mpoleaypa nepeabayae Juile HE3HAYHI BTPY-
JaHHS,;

— Yy micusomeparnifHoMy mepioAi TBapHHA IIO-
BHHHA OTPUMYBATH KBai(hiKOBaHUH JOTILAN i aieKBa-
THE 3HEOO0IIOBAHH;

— TicyIs 3aBEPIICHHS HABYAIBHUX POOiT, Oiomori-
YHOTO TEeCTyBaHHS a00 HAyKOBHX EKCIIEPHMEHTIB Ha
TBapHHi, 0 IPU3BOAATH O MOPYIICHHS ii (izionoriu-
HUX QYHKIIH 1 JKUTTE3IATHOCTI, TBapHHA IOBHHHA
OyTH BYaCHO YMEPTBJICHA LIUIIXOM €BTaHa3il 3 JOTpH-
MaHHSM YCiX BUMOT TYMaHHOCTI;

— TyMaHHE TM030aBJICHHA JXWUTTS TBapHHU (€B-
TaHa3il0) 3AIMCHIOE BiJNOBianbHa ocoba, a mpuodu-
paHHS Tpyna TBapHHU MOXE 3AIHCHIOBATHCH BUKIIIO-
YHO MICJsI TOTO, K CMEPTh Oy/ne KOHCTaTOBaHAa OCO-
0010, BiMOBINATEHOIO 32 POOOTY 3 TBAPHUHOIO;

— Oe3mpUTYNBHI CBIHCHKI TBapWHHU IJIs TIPOBE-
JCHHS HAyKOBUX POOIT, 010JIOTIYHOTO TecTyBaHHS abo
HAYKOBHX EKCIIEPHMEHTIB HE BUKOPHUCTOBYIOTHCS;

— YMOBHM YTPUMaHHs J1JaOOpaTOPHHUX TBApHH II0-
BHHHI BiANoOBigaTH ix Gi0JIOriYHMM, BUJOBUM Ta iHIH-
BilyaJIbHUM OCOOIMBOCTSIM;

— MiClle YTPUMaHHs TBapHH Ma€ OyTH OCHAIIECHO
TAaKUM YMHOM, 100 3a0e3MeynuTH HEeOOXiJHI MPOCTIp,
TeMIIepaTypHO-BOJIOTICHUH DPEXHM, MPHUPOJHE OCBIT-
JICHHSI, BEHTWIAILIIO Ta MOXIIUBICTh KOHTAKTYy TBapHH
13 IPUPOJHNM ISl HUX CEPEOBHUILEM;

— pauioH Xap4yBaHHS TBapWH BCTAHOBIIOETHCS
3aJIeKHO BiJl BHIY, BiKYy, MacH Tija, CTaHy 3JOPOB’S,
BHAY KOopMy. JlieTHYHA 9M iHIUBIAyaIbHA TOMIBIIS XBO-
PHX TBapUH BCTAHOBJIIOETHCS 32 PU3HAYCHHSIM JIiKapsi
BETEPUHAPHOI MEJULIHU.

CyTTEBMM KPOKOM Ha LUISXY peaiizalil 3aKoHO-
JIABYMX BUMOT III0JI0 TYMaHHOTO TIOBOJPKEHHS 3 €KCIIe-
pUMEHTAIFHUM TBapHMHAMM Ta MPUKJIAZIOM ajanTamii
MDKHApPOJAHUX NOKYMEHTIB JI0 YMOB 1 MOMJIMBOCTEl
YKpaiHCBKOTO CYCHINIBCTBA y Wil MISUTBHOCTI € TIPHiA-
HSTTS TIOJIOKEHHS 1IPO 000B’I3KOBY 010€THYHY €KCIIe-
PTH3Y AUCEPTAIIHAX POOIT, sIKi BAKOHYIOTHCS B TalTy-
351X MEIUIIMHU, 010JIOTii Ta BETCPUHAPHOI MEIUIIMHU
[40, 41].

B VkpaiHni 3aranpHi miaxoau Mmoo 0i0eTHIHHMX
BUMOT Ta 0i0€THYHOI €KCIEPTH3U TiJ Yac BUKOPHC-
TaHHs JaOOPAaTOPHUX TBAPUH B €KCIIEPUMEHTAX PO3PO-
OJeH] rpyHoI0 BYCHUX MTiJl KEPiBHUIITBOM WICH-KOpEc-
norgeata HAH i HAMH Vxkpainun O. I'. Pe3nikosa, yx-
BajieHi [lepmmm HallioOHaTFHUM KOHTPECOM 3 010€THKH
y 2001 pori Ta y3romxyroTbes 3 €BpONEiHcbKOI0 KOH-
BEHIII€I0 TIPO 3aXUCT XPeOETHUX TBAPHH, SIKi BUKOPHC-
TOBYIOTBCSI JUIsl EKCTIEPUMEHTALHIX Ta 1HIINX IIICH»
[42, 43].
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OCHOBOIIOJIOKHUMH O10€TUYHUMHM 3acagaMu IIij
yac BUKOPUCTAHHS JJAOOpAaTOPHHUX TBAPHH B €KCIIEPH-
MEHTax € Taki [42]:

— 0ioJIOTiYHI Ta MEIUYHI eKCIIEPUMEHTH Ha TBAPH-
HaX MOXYThb IIPOBOJAWTHCH JIMIIE y THX BHIAJKAX,
SIKIIO0 BOHU CIIPSIMOBaHI Ha OTPUMaHHS BHKIIIOYHO HO-
BUX HAYKOBUX 3HAHb, CHPHUAIOTH IOJNIIIICHHIO 370-
POB’s1 JIFOAWHY 1 TBAPHH, 30€PEIKCHHIO )KUBOT IPUPOJIH,
€ HEOOXITHUMU IJIs AKICHOTO HaBYaHHS 1 MiATOTOBKHU
(haxiBIIiB, TIPOBEIICHHS CYJOBO-MEIUYHOI Ta KPHUMiHa-
JMICTUYHOT EeKCIEPTHU3H, HE CTAHOBJIATH 3arpo3d s
310pOB’Sl JIIOIUHU;

— eKCIIEpUMEHTH Ha TBapWHAX BHIIPABIAHI TOII,
KOJIM € JTOCTaTHI MiJICTaBH CIIOAIBATHCH, IO iXHIi pe-
3yJIBTAaTH CYTTEBO CHPUATHMYTHh AOCSATHEHHIO X04a O
oHi€l 13 3a3HAYEHNX BHILE BUMOT

— HETPUITYCTHMO BHKOPHCTOBYBAaTH TBAPHUH 3 J0-
CJTi THUIBKAMU Ta HABYAIbHUMH IUTSIMH, SKIIO I METa
MOKe OYTH JOCSATHEHA IHIIUMHU NUIIXaMu, 03 BUKOPU-
CTaHHS TBapHH;

— CJIJl YHUKHYTH OYKBaJbHOTO IYOJIFOBAaHHS BXKE
paHile 3IiHCHEHUX JOCIIPKCHb HA TBApHHAX, SKIIIO
BOHU HE 3YMOBJICHI JIOIJIbHICTIO TPOBEICHHS EKCIIe-
PUMEHTAIBHUX NEPEBIPOK PE3YJIbTATIB TOCTIY;

— BUOIp BUIy TBapHH, IX KUTBKICTh, METOUKA JI0-
CIiPKeHb Ma€ OYTH peTe’apHO OOTPYHTOBaHA 10 IOYa-
TKY €KCIIEPUMEHTIB i CXBaJIeHA YIOBHOBAKEHOIO OCO-
000 UM OpraHOM OI0THYHOI CKCIICPTH3H;

— TBApHHHU JJIS €KCIIEPUMEHTIB IMOBHHHI HaIXoO-
JIUTH 3 CEPTU(PIKOBAHOTO JKEepena iX po3BeACHHS, Te-
peBary HaJlal0Th iHOpPEIHUM TBapUHaM, CTaHAAPTHU30-
BaHUM 33 FTCHCTUYHUMU Ta MIKPOOHHMH TTOKA3HUKAMH,
YMOBaMH YTPUMaHHS i Xap4yBaHHS; AaH1 PO JKepesIo
OTPHUMaHHS JJIsl EKCIIEPUMEHTY TBapHH Ta IXHs 0i0J0-
riyHa XapakTepUCTHKa MalTh OYyTH JOKYMCHTAIBHO
3aikcoBaHi OCITITHUKOM;

— TiJT 9ac MPOBEICHHS eKCIIEPUMEHTIB HEOOX1THO
JTOTPUMYBATHCS TYMaHHOCTI, ITOJISTIIICHHS iXHIX cTpa-
JKIaHb, YHUKATH CTPECy, OO0, CIPUIUHEHHS TBapH-
HaM TPUBAJIOT MIKOIH 30pOB’10. [l boTo HEOOXiTHO
3aCTOCOBYBAaTH HapKo3 ab0 aHEeCTe3ir0 MiIOCIiTHOT
TBapUHHU, KPIM BHUIA/IKIB, HECyMICHHX 3 METOIO EKCIIe-
PUMEHTY (MOJICITFOBAHHS IIOKY, KOJIAIICY, OMIKY, TiJeC-
HOTO YIIIKOKEHHS) 32 YMOBH CXBaJICHHS TaKOTO Hay-
KOBOTO MPOEKTY YIIOBHOBAXXCHUM OPTaHOM 3 0ioeTHY-
HOI €KCIIEPTU3H;

— eKCIIepUMEHTaJIbHI POOOTH Ha TBapHHAX IOBHU-
HEH IPOBOANTH KBaJi(hiKOBaHUH JOCITITHHUK, TOTPUMY-
F0YHCh IPABWIT O10CTHK;

— BUKOPHUCTAHHS TBapWH y HABYAJIHHOMY IpOIIeci
Ma€ MIPOBOJIUTHCH TIiJT HATJISIOM BUKJIA1a4a;

— nabopatopii, HayKOBiI Ta HaBYaJbHI 3aKiIamy i
opraisariii, e IPOBOASTHCS EKCIIEPUMEHTH Ha TBapH-
HaX, MiJUIATaloTh BiMOBIIHIA aTecTarii ymoBHOBaXe-
HUMH OpraHaMH Ha TpeIMeT BiAMOBIIHOCTI CTaHIap-
TaM HaJEKHOI JJabopaTOpHOi MPaKTHUKH, IO € MiXKHA-
PODHOIO  BHMOIOI O MPOBEACHHS  MEIHKO-
010JTOTIYHHX Ta {HIINX EKCIIEPUMEHTIB;

— pe3yNbTaTH HAYKOBUX JOCIIKCHb 3 BUKOPHUC-
TaHHSIM JJaDOPaTOPHUX TBAPHH MAIOTh OYTH 33I0KyMe-
HTOBaHI Ta OMNPIIIOJHCHI, 32 BHHATKOM BHIIQJIKIB,
KOJIM OTPHMAaHi B €KCIIEPUMEHTI J]aHi He MOXYTb OyTH

pO3roJomIeHi yepes3 iX KOMepLiiiHy, NaTeHTHY, AepxkKa-
BHY TA€MHHILIIO.

3axHCT TBapUH, IO BUKOPUCTOBYIOThCS VISl HAY-
KOBHUX IIIEeH, Bill KOPCTOKOTO TIOBO/KCHHS Ta 3a0e3-
medeHHs iX Ojaromoirydds Mae BinmOyBaTHCh Ha BCiX
eTarnax poOOTH 3 HAMH: TIiJl Yac pO3BEeIEHHS, TOMIBII,
YTPUMaHHS, NEPEBE3CHHS, MapKyBaHHS, NPOBEICHHS
EKCIIEPUMEHTAJILHUX JJOCIIIIXKEHb, a TAKOXK B MOCTEKC-
MEpUMEHTAIBHOMY MEpiofll, BKIIOYAIOYH €BTaHa3iio
[44]. Bnaromnoayyust 1ab0paTOPHUX TBAPUH Ma€ BKIIIO-
YyaTu IX BUIbHE MEPEMIILeHHs, 33/I0BOJICHHS MPHUPOJ-
HUX MoTped y CHIi, pyxax, KOHTaKTax i3 coli monxio-
HUMH, IPUPOAHiIl aKTUBHOCTI; OTPUMAaHHS TBapUHAMH
JOCTaTHBOI KUTBKOCTI SIKICHOI %Ki, BOJAH, MOBITPS; Ha-
JISKHUN CaHITapHO-TITI€HIYHWH CTaH YMOB, y SKHX
BOHHU YTPUMYIOTbCS; PETYJISAPHUN KOHTPOJb CTaHY iX-
HBOTO 3IIOPOB’Sl, OCOOIMBO B IOCTEKCIEPUMEHTANb-
HOMY Tepio/i; HalaHHs i IIOCTi THIH TBapuHi KBami(i-
KOBaHOI BETEpHHApPHOI JOMOMOTH (3a HEOOXIIHOCTI).
KoHTponb 3a NOTpUMAaHHSIM BHUMOT II0JI0 OJaroro-
Jy44si 1a00paTOPHUX TBAPHH MOKJIANAETHCS HA MPU3-
HaueHy aJMiHICTPaTHBHO BiANOBiNaibHY 0c00y, a Ta-
KOXX MOJXE 3/iHCHIOBATHCh YIIOBHOB&XCHUMH Op-
raHaMM Ta 0co0aMH, TPOMaJCbKUMH 3003aXHCHUMH
OpTraHi3alisiMH y MeXaxX YNHHOTO 3aKOHO/IaBCTBA.

Huni B YkpaiHi Ha perioHaIbHOMY, BiTOMYOMY i
HAI[IOHATLHOMY DIBHSIX CTBOpEHi OioeTwyHi Komicii i
KOMITETH, 30KpeMa KOMITeTH 3 Oi0CTHKH TIPH Tpe3u-
nisix HarionaneHOT akamemii Hayk Ykpainu, Hamiona-
JBFHOI aKaeMii MeIMYHNX HayK Ykpainw, LleHTpanpaa
OioetuuHa KoMmicis MiHicTepcTBa OXOPOHH 3I0POB’s
VYkpainu, Jlep:xaBHoro hapMakoIorivHOro ueHTpy Mi-
HICTEPCTBa OXOPOHH 3/10pOB’sl YKpaiHu, KOTpi KOOPIH-
HYIOTbh pOOOTY ILIOJI0 MPOBECHHS €KCIIEPTH3 HAYKOBHX
JIOCITIPKEHb 3 BUKOPUCTAHHSM TBapUH, €TUYHY OLIIHKY
eKCIICPUMCHTIB.

BucHosknu

HopmaruBHo-tipaBoBi aktén €C MOXYTh OyTH OC-
HOBOIO /Il ()OPMYBaHHS BITYM3HSHOI 3aKOHOAABYOI
0a3u Ta BUPOOJICHHS BIAMOBIAHOI PETyIATOPHOI MOJIi-
THKH YKpaiHu y cepi BUKOPUCTaHHs TBAPHH Y HAYKO-
BUX EKCIIEPUMEHTAX Ha OCHOBI MPUHIIMITIB T'yMaHHOCTI.

HaykoBo-nocnigna poboTa i3 3amy4eHHsM J1a0o-
paTopHHX TBapHH Mae OyTH CIUIaHOBaHa, OpraHi3o-
BaHa, MPOBEICHA BiMOBIHO 10 HAI[IOHAIBLHOTO 1 MiXK-
HapOJHOTO 3aKOHOJaBcTBa. IlepcriekTHBHOIO cTpare-
ricl0 Ha MalHOyTHE € BigMOBa BiJ BUKOPUCTAaHHS
71a00paTOPHUX TBAPHH IIiJI Yac MPOBEICHHS EKCIepH-
MEHTAJIbHUX JOCII/DKEHb Ta 3aMiHM iX aJbTEpPHATHB-
HUMH 00’ekTamMy (KOMI'IOTEpHI Ta MaTeMaTH4Hi MO-
JIeITi, TOCIiAN in Vitro Ha MiKpoOpraHi3mMax, TKaHWHaX,
KIITHHHUX KyJbTypax TOIIO).

3anopyKo ryMaHHOTO CTaBJICHHsI 710 TBAPUH i
4yac MpoBeJeHHS 0i0JOTIYHUX, 010TEXHOJOTIYHUX, Me-
JUYHMAX, BETEPUHAPHUX JOCII/KEHb € BUKOHAHHS 3a-
KOHO/IaBUMX TPHIIUCIB IMIONO0 YJOCKOHAJICHHSI TEXHO-
JIOTil MPOBEACHHS €KCIEpUMEHTY, MiHimizallii 600,
CTpecy, CTpaXIaHb, 3aBJaHMX TBapHUHAM, BXKUBaHHS
3HE00JII0I0UMX 3aC00IB i/l Yac MPOBENICHHS Xipyprid-
HUX TpoLenyp, NPUHHATTSI HAYKOBO OOIPYHTOBAHHMX
HOPM XapuyBaHHS Ta YMOB yTpUMaHHS JIADOpaTOpHHUX
TBapHyH, TOYHOI OLIHKHU (Di3i0JIOTIYHOTO CTaHy TBapHH
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il 4ac eKCIIepUMEHTY, 3JiHCHEeHHs eBTaHa3il 10 Mo-
MEHTY PO3BHTKY 0OJIEOBOI'O CHHAPOMY y eKCIIEpHUMEH-
TaJbHOI TBAPUHHU.
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