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FOPUJIMYECKUE HAYKH (JURIDICAL SCIENCE)
VIIK 342.9

BenomecTHbIX A.A.
CTYJIEHT
Hammonansneiii MccnenoBarensckuit Tomckuii I'ocynapcTBEHHBIN Y HUBEPCUTET

(Poccus, 1. ToMck)

HOHATHUE N OCOBEHHOCTU IN'OCYJAPCTBEHHOI'O HA/I30PA
B CO®EPE JJOPOXHOI'O ABUKXEHUSA

AHHOmMayua: 6 cmamve paccmompervl 0COOEHHOCMU 0CYUWeCMBIeHUsl HA030pa 8 cihepe OOPOHCHO20

o8udicerUs opeanamu UCNONIHUMEIbHOU 8lIACMIL. cneyuaivbrsvle Cy6'b€Kl’I’lbl U 0O veKmbl

Knrouesnie cnoea: naozop, 0opodicHoe 0sudiceHue, 6e30nacHOCmb, YnpasieHue

['ocynmapCTBEHHBI HAA30p B KauyeCTBE PAa3sHOBUIHOCTU IPABOOXPAHUTEIBHOU
NEATEIbHOCTU OPTaHOB TOCYAapCTBEHHOIO YIIPABIICHHS WIPAEeT BaXXHYIO DPOJIb B cdepe
JIOPOXKHOTO JBWKEHUs. B 3ToM cepe Haa30pHAs EeATeTbHOCTh HAMPAaBIICHA HA BBISBICHUE
OpUYMH U TPEAYNPEKIACHUE OOIIECTBEHHO OMNMACHBIX JCSHUW YYACTHUKOB JIOPOMKHOTO
IBUWKEHUS W JIPYTUX CYOBEKTOB, OOECHeYMBAIOIMX O€30MacHOe TPAHCIOPTHOE
nepeMeIieHne, a TakKe Ha YCTpaHEHUE BPEHBIX MOCIEACTBUI ATUX OOMIECTBEHHO OMACHBIX
JESTHAM.

CyliHoCTh TOCYAapCTBEHHOTO Ha/130pa B cepe TOPOKHOTO JIBHXKCHUST PACKPBIBACTCS
B ctathe 30 DenepanbHOro 3aKkoHa «O 0E30MACHOCTH JOPOKHOTO NBIKCHHS», TaKKe B
[ToctanoBnenuu IIpaButenscrBa Poccuiickoit @enepaunu ot 19 asrycra 2013 r. N 716 «O
benepanbHOM TOCYIAPCTBEHHOM HA/I30P€e B 00J1aCTH OE30MaCHOCTH IOPOKHOTO JIBHXKCHU S
B MyHKTE€ | TOBOPUTCS O TOM, YTO TOCYJApPCTBEHHBIM HAA30p B OO0JACTHU JTOPOKHOTO
JIBWKEHUSI — ATO JIESATEIbHOCTh KOMIIETEHTHOro (heiepajibHOro0 OpraHa HUCIOJTHUTEIBHOMN
BJIACTH B OOJIACTHM TpAHCIOpPTA, HAIMpaBICHHAs Ha TMPEIyNpEeXKIACHUE, BBHISIBICHUE H
IpeceyeHrue  HapyUIeHWH  y4aCTHUKAMHM  JIOPOKHOTO  JIBMXKEHHMS  TpeOoBaHUM

3akoHonarenscTBa Poccuiickoit ®denepanuu o0 0€30MaCHOCTH JOPOKHOTO JIBHXKCHHS
4
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IIOCPEICTBOM OpPTaHU3alUM W IPOBEICHUM IPOBEPOK, IPUHATUS IPELYCMOTPEHHBIX
3aKkoHoaTenbcTBOM Poccuiickoit denepanun Mep Mo NPECEUEHUIO U (WIH) YCTPaHEHUIO
MOCJICICTBUI BBISBJICHHBIX HApyIICHUH, a TaKKe CHCTEMaTHYECKOTO HaOJIOJCHHS 3a
UCIIOJIHEHHEM 00s3aTeIbHBIX TpeOOBAaHUN, aHalW3a W MPOTHO3UPOBAHUS COCTOSHUSA
UCIIOJTHEHHS 00s13aTENIbHBIX TPEOOBAHMUIA.

Takum oOpa3om, HaA30p SABISETCS TAKOW yNMPaBICHUECKON AESITEIbHOCTHIO, KOTOpas,
CIOCOOCTBYET HMCIOJHEHUIO YYaCTHUKAMH JIOPOXKHOIO JIBUKEHUS YCTaHOBJIEHHBIX HOPM
MOBEJCHUS, HAIPABJICHHBIX HA JIOCTHKEHUE ONpPEIEIEHHBIX Iejied — O0e30MacHOCTH
JOPOKHOTO IBUKEHUS U 3()(PEKTUBHOTO UCIIOJIb30BAHUS ABTOTPAHCIIOPTA.

W3 BbIIIECKa3aHHOTO MOKHO CZENIaTh BBIBOJ O TOM, YTO HaJ30p B cepe T0pOoKHOTO
JIBHKEHUS OCYILIECTBIISIETCA 34!

1) lesiTenbHOCThIO PU3NYECKUX JIUI] U OpraHU3alui 10 CONEPKaHUIO (IKCILTyaTaliuH)
JOPOT, YU U PACIIOJIOKEHHBIX HA HUX JOPOKHBIX COOPYKEHUM;

2) NedaTeNbHOCThI0 (PM3UYECKHUX JIULl U OPraHU3aluid 10 COAEPKaHUIO (IKCILTyaTallun)
KEJIE3HOJOPOKHBIX IIEPEE3I0B;

3) neqaTenbHOCThI0 (PM3UYECKUX JIMI] MU OpPraHU3alUi M0 YCTAHOBKE M SKCILTyaTalluu
TEXHUUYECKUX CPEJICTB OPraHU3aliy JOPOKHOIO IBUKCHUS;

4) cocTOsIHHEM J0pPOT, YJIHL], JOPOKHBIX COOPYKEHHM, )KEJIE3HOJOPOKHBIX I1EPEE3/I0B
Y TEXHUYECKUX CPEJICTB OPTraHMU3alUN JOPOKHOIO IBUKEHUS;

5) BomuTEeNsAMM, NEHIEXOAaMH, JODKHOCTHBIMM  JIMI[AMH  HENOCPEICTBEHHO
YYaCTBYIOIIMMU B TOPOKHOM JIBU)KECHUU.

CyObekTaMu rocy1apcTBEHHOIO HaA30pa B cepe JOPOKHOTO IBUKEHUS BBICTYHAIOT:

1) ®enepanbHplii opraH ympaBiieHus [ ocynapCTBEHHON WHCHEKIMH O€30MacHOCTH
NOPOKHOTO  JBWKEHUs MuHucTepcTBa BHYTpeHHHUX Jnen  Poccuiickoin  @Penepauuu
(IemaprameHT obecnieueHus 6e30macHOCTH JopokHOTro ABMKeHuss MBJI Poccun);

2) opranbl ynpaBieHHs [ 0CaBTOMHCHEKUMHM MHUHHUCTEPCTB (TJIaBHBIX YHPABJICHUH,
YIpaBJICHUI ) BHYTpEHHUX JIe]1 o cyObekTam Poccuiickoit denepanuu;

3) mogpaszaeneHusi 1'0CaBTOMHCIIEKIIMM YNPABICHUNA (OTAEJIOB) BHYTPEHHUX M€ IO
paiioHaM, ropoAaM U UHBIM MYHMIMIIAJIbHBIM 00pa30BaHUSAM, B TOM UHUCIE 110 HECKOJIbKUM

MYHULMIIATBHBIM 00pa30BaHUSM.
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Taxoke moHOMOYHS IO HAA30pY B chepe MopoKHOTO NBIKeHUS nMeeT denepanpHas
cinyx0a 1o Ham3opy B chepe Tpancmopta (PoctpancHamzop) u denepanbHOE TOPOKHOE
arenTctBO (PocaBTomop).

Takum oOpa3oM, MOXXHO cJieJlaTh BBIBOJ U BBIJCIUTH CIEIYIOUIUE MPU3HAKU U
0COOEHHOCTH TOCYAapCTBEHHOTO HaJ30pa B chepe TOPOKHOTO IBHKEHUS:

1) Ham3opuas ¢yHKImus 00yciIOBJIeHa HEOOXOIWMBIMH M COITMATIBHO IKEIAeMBIMU
HEJSIMU: COXPAHEHUE KU3HHU U 3JJ0POBbS YYACTHUKOB JIOPOKHOTO JABUKEHUS, YMEHBIICHUE
kosmmuectBa I TII, BersiBnenne npuunH n npenynpexnenue ATII;

2) Hamzopnas ¢GyHKIMS — 5TO HOPMAaTUBHO YpEryJWpPOBAaHHOE HAIpaBlICHUE
NEATEIbHOCTH FOCY/1apCTBa;

3) ConepxxanueM Hazazopa B cdepe HOPOKHOTO JBIKEHUS SIBISETCS IEATEIbHOCTD
roCyJ1IapCcTBa MO YCTAHOBJICHUIO U CAEP>KUBAHUIO COLMATIbHO-BPEIHBIX OTKIOHEHUH;

4) TocymapCTBEHHBIH HaAA30p 3a YYAaCTHUKAMHU JOPOKHOTO JABHMXKEHHS HOCHUT
COLIMAJIBHO-TIPEOOpa3y 0NNl XapakTep.

O} pexkTUBHOCTh  BBIMIOJHEHUS  KOHTPOJIBHO-HAI30pPHBIX  (PyHKIUA B  cdepe
oOecrieyeHuss 0€30MAaCHOCTH  JOPOXKHOTO  JIBMJKEHHUSI 3aBUCUT OT HOPMATHBHOIO
PETYJIMPOBAHUS IEATEILHOCTH OPTaHOB B 3TOM cepe; ONepaTUBHON KOPPEKTUPOBKH 33124, a

TAKIKC 3alIUTHI IIPaB U HHTCPCCOB YHACTHUKOB JOPOKHOI'O ABUKCHUSI.

Cnmcok qureparypsbi:

O 0e30macHOCTH AOPOKHOTO ABMKEHUS [IIEKTpOHHBIN pecypc]: dpenep. 3akon ot 10
aek. 1995 r. Ne 196-®3 : (pea. ot 3 urons 2016 r., ¢ u3m. u gom. ot 15 uroas 2016 r.).//
Koncynerantllntoc : crnpas. npaBoBasi cucrema. — Bepcust IIpod. — Dnexrpon. gan. — M.,
2017. — Noctyn u3 nokanbHoM cetn Hayu. 0-ku Tom. roc. yH-Ta. —cT. 1, 2.

OO0 yTBepXaAeHUU AJIMUHHUCTPATUBHOTO perjiaMeHTa MUHUCTEpCTBA BHYTPEHHUX JEIT
Poccuiickoit deaepariuy UCIIOTHEHUS TOCYAAPCTBEHHOM (DYHKIIUU TTO0 KOHTPOJIIO U HAJ30PY
3a COOJIOIEHNEM YJaCTHUKAMH JOPOKHOTO JIBIKCHHS TpeOOBaHUI B 00JIaCTH 00ECTICUCHUS
0e301acHOCTH A0pokHOTO JBrKeHUs: prka3 MBJl Poc. ®enepannu ot 2 mapta 2009 r. Ne

185 // Poccuiickas razera. — 2009. — Ne 122. —crt. 3
6
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[Tyraues M. H. Opranuszanus u 6e30macHOCTh ABWXEHUS: y4yeO. mocobue // U. H.
ITyraues. — M. : XI'TY, 2004. — 232 c.

AxumoB A. 0. TenmeHmuum pa3BUTHS 3aKOHOJATEIHCTBA B 00JIACTH 0OECTICUCHUS
0€30MacHOCTH JOPOXKHOTO ABMKeHUs // be3omacHocTs mopokHOro nBuxkeHus. COOpHHK
Hay4yHBIX TpyAoB. — 2013. — Ne 13, - 4-10 c.

Maiiopos B. U. Koutpons u Ham3op B chepe mopoxkHoro asuxkeHus // BecTHuk

VYpanbckoro MHCTUTYTa SKOHOMUKH, yrpaBiieHus u npasa. —2015. — Ne 2, — 2 c.
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YK 342.9
BesnomecTHBIX A.A.
CTYAECHT
Haunonaneneiit Uccnenoarensckuii ToMckuit ['ocyiapcTBEHHBIM Y HUBEPCUTET

(Poccus, r. Tomck)

INOHATHUE U XAPAKTEPUCTHUKA ITPABIJI JOPOKHOI'O IBUXEHUA

Armomauuﬂ: 6 cmamve pacCmMompeHbl CYUHOCmMb U 0COOEHHOCMU OCHOBHO20 HopmMamuero-npaeoco

akma 6 ccﬁepe OOPOJ:‘CHOZO 08UDICEHUSA. KIIIOYeBble HanpaeieHusl u mp€6060HM}l.

Knwuesvie cnosa: aOPOOfCHO€ 06u9fceHue, mpaHcnopmuoe Cp@dCWl@O, 6630naCHOCH1b, yuacnmHuxku

00POAHCHO20 OBUNCEHUSL.

B Hacrosimee Bpems neicTByroT I[lpaBuna AOpOKHOIO JBHKEHHS, KOTOpbIE ObLIN
ytBepxkaeHbl I[locranoBnenuem CoBera MunuctpoB — IlpaBurtenbctBa Poccuiickoi
Oenepauun 23 okts0ps 1993 ropa. JlanHble NpaBuiia yCTaHABIMBAIOT €IMHBIA MOPSIAOK
TOPOXKHOTO IBU>KEHUS Ha Bcen Tepputopun Poceniickort @enepannu. [pyrue HopMaTuBHbIE
aKThl, KacaroIluecs JOPOKHOTO IBUKEHUS, TOJKHBI OCHOBBIBAThHCS Ha TpeboBaHusx [Ipasui
Y HE MPOTUBOPEYUTH UM.

[IpaBwiia  DOpPOKHOIO  IBWXKEHHUS  SBJIAIIOTCS  IPABOBBIM  JIOKYMEHTOM, OHH
YCTaHaBIMBAIOT HOPMbI OOIIECTBEHHOTO MOBEACHHS YYAaCTHUKOB JOPOXKHOTO JBMKECHUS U
MpU3BaHbl 00ECNEYUTh OE€30MaCHOCTh BE3JE, /i€ BO3MOXKHO JBUKEHUE BCEX HA3EMHBIX
TPAHCIIOPTHBIX CPEICTB, KPOME KEIE3HOLOPOKHBIX.

[Tox nopoxxHbIM ABM>KEeHHEM B [IpaBuiiax MOHMMAETCS COBOKYMHOCTh OOIIECTBEHHBIX
OTHOILLIEHWM, BO3HUKAIOLIMX B IPOILECCE MEPEMEIICHUS JIIOAEM W TPy30B C IOMOIIBIO
TPAHCIIOPTHBIX CPEJICTB WM O€3 TAaKOBBIX B Mpeeiax JTopor.

TpebGoBanus IIpaBuit JOPOKHOTO ABMXKEHUS pACTIPOCTPAHSIOTCS HA BCEX BOAUTEIIECH, a
TaK)Ke IPYTUX YYaCTHUKOB JJOPOKHOTO JBMKEHHUS B JIFOOBIX MECTAX, I7I€ OHO BO3MOXHO U /1€

OHO OCYIICCTBJIACTCAL. K Ttakum MecTtaM OTHOCSTCS: YJIUObI TOPOJOB, HACCIICHHBIX ITYHKTOB,
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IJIOIIAAN, TEPEYJKH, MPOCEIIOYHBbIE JOPOTH, TEPPUTOPUU TPEANPUATHHI, YUPEKICHUH,
OpraHU3aIUH.

[IpaBmiia  ompenensitoT  OOA3aHHOCTA ~ YYaCTHUKOB  JIOPOKHOTO  JBHKEHMS,
pPACIIONIOKEHUE TPAHCIOPTHBIX CPEACTB HA TMPOE3KEN YacTH, 3HAUYECHUS CUTHAJIOB
peryJMpoBaHus, CKOPOCTh JABUKEHHMS, MpaBujia OOTOHA, OCTAHOBKM W CTOSIHKH, Ipoe€3Ja
MEPEKPECTKOB U T.].

B cootBercBum ¢ m. 1. 3 IlpaBun nopoxkHoro /IBv>keHusi: Y4YaCTHHKU JOPOKHOTO
JBIKEHUST 00s13aHbI 3HATh U COOJIIOJIaTh OTHOCSIIMECS K HUM TpeOoBanus [IpaBuii, curuanon
cBeT0(OpOB, 3HAKOB M PA3METKH, & TAKXKE BBITIOJHITH PACHOPSIKEHUS PETyIUPOBIIHKOB,
NEUCTBYIOIIMX B MpeAesiax NPEAOCTABICHHBIX UM IPaB M PEryJHUPYIOMIUX JOPOKHOE
JBIDKEHUE YCTAHOBJICHHBIMU CUTHAJIAMHU.

Takum oOpa3oM, Bce YYaCTHUKH JOPOKHOTO JIBIXKEHHS 00s13aHBI HE TOJIBKO 3HATh, HO
1, 0e3ycloBHO, coOMoaaTh TpeboBanus [IpaBuil, Tak Kak OT UX MPABOMEPHOTO MOBEACHUS
3aBUCUT oOOecreueHrne O€30MacHOCTH JOPOKHOTO JBHKEHHUS. JIr0Oble OTCTYIUICHUS OT
TpeboBanus [IpaBui MoryT moBjedb MaTepUANIBbHBIN yIepO mim rubdens Jitoaei. BUHOBHBIN
HECET OTBETCTBEHHOCTh B 3aBUCHUMOCTH OT XapakTepa HapyIICHUS W HaJU4us BPEIHBIX
MOCJICICTBUM.

HenocpencTBeHHOE ydacTUE B PETyJIMPOBAHUU JIBUKEHUS TPAHCIOPTHBIX CPENCTB U
MEIIeX0J0B Ha YJIUIAX U aBToJoporax mnpuHUMaer [ocynapcTBEHHass HWHCICKIIUS
6e3onacHoctH nopoxHoro apwkenus (I'MBJI).

B cootBercTBUM ¢ m. 1. 4. Ha AOporax yCTaHOBJIEHO IPABOCTOPOHHEE IBMIKCHUE
TPAHCTIOPTHBIX CpencTB. IMEHHO ¢ y4eToM 3TOro TpeOOBaHUS KOHCTPYUPYIOT TPAHCIIOPTHHIE
CpeICTBa, pa3MeNIaloT CBETOPOPHI U JIOPOXKHBIE 3HAKU, HAHOCSAT Pa3METKy, PEau3yIoT
MOPSIZIOK  JIOPOXKHOTO JIBMkKeHUs. HecoOmogaeHue naHHOrO TpeOOBaHUSI MOXKET CO34aTh
peaTbHYIO YIpo3y Juisi 0€30MacHOTO IBUKEHUS TPAHCIIOPTHBIX CPEZCTB U TEIIEX0/I0B.

Taxoke, [IpaBunaMu mpeaycMOTPEHO, YTO YYACTHUKHU JOPOKHOTO JABMIKEHUSI TOTHKHBI
NEeHCTBOBATh TaKUM 00pa3oM, YTOOBI HE CO3/1aBaTh OMACHOCTH ISl ABMXKEHUS IPYTUX U HE
MPUYUHATH HUKOMY Bpea.

3anpenaeTcs 3arps3HATh WM MTOBPEXKAATh MOKPBITHE TOPOT, CHUMATh, 3arOPaXK1UBATh,

MMOBPCIKAATh, CAMOBOJIbHO YCTAaHABJIMBATH JJOPOKHBIC 3HAKHN U JPYTUC TCXHUYCCKUC CPCACTBA
9
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OpraHu3allid JBUXKEHUS, OCTaBISATh HA JOpOre MPEIMEThl, CO3JAI0NIUE TMOMEXU Jif
nBvKeHus. JIuio, co3paBiiee momexy, o0s3aHO MPUHSATH BCE BO3MOJKHBIE MEpHI NJis €€
YCTpAaHEHHS, a €ClIM 3TO HEBO3MOXXHO, TO JOCTYHHBIMH CpPEICTBAMH OOECIECYUTh
MH(OPMHUPOBAHNE YYACTHUKOB JIBIJKEHHMSI 00 ONACHOCTH, HAlpUMEp, MyTeM YCTaHOBKH
JIOPOKHBIX 3HAKOB.

Ob6ecneduenre 6€30MaCHOCTH Ha IOPOTax SIBJSETCS 00S3aHHOCTHIO U 3a00TOM HE TOIBKO
y4dacTHUKOB ABwkeHus u ' UBJ1 /1, HO Takke ¥ JOJKHOCTHBIX JIUI] TPAHCIIOPTHBIX, IOPOKHBIX,
KOMMYHAQJIBHBIX W HWHBIX MPEANPUITHI M OpraHu3aiuil, a TakXe JIOObIX JIPYrux JHIl.
VYkazaHnHble JUIA TOJDKHBI JEHCTBOBATh TaKUM 0Opa3oM, 4yTOObI HE CO37[aBaTh OMACHOCTH,
MOMEX JJIsI IBUKEHUS U HE IPUYHUHSAThH BpE/a.

TpeboBaHus K MOPSIIKY U CIOCOOAM OpraHU3alluK JBUKEHHS B MEeCTaX MPOU3BOJICTBA
JIOPOXKHBIX PabOT 00si3aTeNbHBl I BCEX MNPEANPUATUH, YUPESKICHHUM, OpTraHHU3alluu,
HE3aBUCUMO OT UX BEJIOMCTBEHHOW MPUHAJJICHKHOCTH, a TAKXKe JJIi OTACJIBHBIX IpakaaH,
KOTOPBIEC MPOU3BOIST T€ WU UHBIE PAOOTHI B YCIOBUSAX JOPOKHOTO JBUKECHHUS.

N na ocHoBanuu 1. 1. 6 [IpaBui: Jluna, HapymumBI“e IpaBuiia, HECYT OTBETCTBEHHOCTh
B COOTBETCTBUHU C JCHCTBYIOIINM 3aKOHOAATEILCTBOM. B 3aBUCMMOCTH OT BHJIa M XapaKTepa
Hapymenus [IpaBui, ctenenu U GOpMbI BUHBI, HATUYUS U XapaKTepa BPEIHBIX MOCIEACTBUN
MOXET HACTYNUTh UCIUIUIMHApDHASA, aJIMHHUCTPATUBHAs, YrOJIOBHAs W TpaxkIaHCKas
OTBETCTBEHHOCTh. K OTBETCTBEHHOCTH MOTYT MIPUBJIICYb JIF0OOE JINI0, HapyuBIiee [IpaBuina,
OyZb TO TOJDKHOCTHOE JIUII0, BOJUTENb, TEIIEX0 T UIH MaCCaKHUP.

Takum o0pazom, [TpaBusia 1OpPOKHOTO IBMXKEHUS SBJISIOTCS OCHOBHBIM HOPMAaTHBHBIM
aKTOM, PETYJIMPYIONTUM MOBEEHNE YYaCTHUKOB JOPOKHOTO JIBIXKCHUS M 00ECTICUNBAIOIIINM
ux 6e3omacHoCcTh. [IpaBumna onpenensoT JeHCTBUS €T0 YYaCTHUKOB B THITMYHBIX CUTYAIIUSX,
YCTAHABJIMBAIOT 3HAYEHHWE JOPOKHBIX 3HAKOB, pPAa3METKH, CHUTHAJIOB CBETO(OpPOB,
peryaupoBirka. B coBpeMeHHOM MUpE 0O4Y€Hbh BaXKHO OOecTieunBaTh 0€30MacHOCTh B cepe
JOPOXKHOTO JABMXKeHus. Jjist 3Toro HeoOxoaumo coOrofaTh naHHble [IpaBuna, a mpu ux
HapylIeHUW YyCTaHABJIWBATh CaAHKIMH, 3HAYEHUE KOTOPHIX, COCTOUT B TOPUIIAHUU

IIPOTUBOIIPABHOIO MOBEACHUS U NMPEAYIPEKICHUN COBEPIICHUAX HOBBIX IPABOHAPYILECHUM.

10




Meosucoynapoonwvii nayunwiil scypranr « BECTHUK HAYKU» Ne 8 (17) T.2 ABI'YCT 2019 2.

Cnmcok JauTepaTyphl:

O mpaBuiax IOpOKHOTO JBHUKEHUA: octaHoBieHue [IpaBurenscTa Poc. denepanun
or 23 oktsa6ps 1993 r. Ne 1090 // Cob6p. akroB Ilpesunenta u IlpaButenncrBa Poc.
Oeneparmn. — 1993. — Ne 47, — Cr. 4531.

['opeB A. 3. Opranuzanusi aBTOMOOMJIBHBIX TMEPEBO30K M 0€30MAaCHOCTh JIBVKCHHS:
yue0. nmocooue/ A. O. I'opes, E. M. Onemenko. — M. : Axkanemus, 2009. — 256 c.

baitkanoB Y. C. AkTyanbHble BOIPOCHI 0€30MACHOCTU JOPOKHOTO JBUKEHUS: Y4eO.
nmocobue. M.: «Acrana», 2017. C. 6

AxumoB A. 0. TenneHuuu pa3BUTHS 3aKOHOJATEIHCTBA B 00JIaCTU OOECTICUCHUS
0€30IMacHOCTH JOPOXKHOTO JBMKEHHUSI // be3omacHOCTh OpoKHOTO ABWKeHHs. COOpHUK
Hay4dHbIX TpynoB. — 2013. — Ne 13, —4-10 c.

[Tyraues M. H. Opranuzaunus u 0e30macHOCTb ABMKeHHs: yueO. mocobdue // WU. H.

Ilyraues. — M.: XI'TY, 2004. — 232 c.
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YIK 343.9
benoMecTHBIX A.A.
CTYAECHT
Hammnonansusii UcciieqoBaTeabCKUN

Tomckuii 'ocynapctBennsiii Y HuBepcuteT (Poccus, r. ToMck)

MOHSTUE SKOHOMUYECKOM BE3OIACHOCTHU NPEANPUATHS

Armomauuﬂ: 6 cmambve pacCMoOmpeHbl pa3luvdHble MOYKU 3PEHUA HA NOHAmuUe OKOHOMUYECKOTU

bezonacrocmu npednpuﬂmuﬂ, a makoiee 061/14146 NOHAMUA DKOHOMUYECKOU be3onacrocmu

Knrwuesuvie cnoea: npednpuﬂmue, IKOHOMUYeCKas 6630naCHOCH1b, 3AUWUUWEHHOCMb, Y2PO3bl

AHaJIN3 HAy4YHOU JTUTEPATyphl MO ONPEICICHUIO 3HAUYCHUSI TIOHSITHUS «IKOHOMUYECKAs
0€30MacHOCThY MOKA3bIBAET, YTO €JMHOTO MHEHHS B €r0 MOHMMAaHHH HE cyliecTByeT. Eciu
o0paTUThCST K HOPMATUBHBIM IMPABOBBIM aKTaM, TO OINpeAeIeHUEe IKOHOMUYECKOU
0e30macHOCTH ykazaHo B cTaThe 7 Ykaza Ilpesunenta Poccuiickoit deneparuu ot 13 mas
2017 1. Ne208, rme »KOHOMHUYECKass O€30MACHOCTb OMpPEAENAeTCS KaK «COCTOSIHHE
3aIUIIEHHOCTH HAlIUOHAJILHOW SKOHOMUKH OT BHEIITHUX U BHYTPEHHUX YIPO3, TP KOTOPOM
00€eCIeunBalOTCs AKOHOMUYECKUN CYBEPEHUTET CTPaHbl, €AUHCTBO €€ SKOHOMHUYECKOTO
MPOCTPAHCTBA, YCJOBUS ISl peaiu3alldd CTPATETUUYECKUX HAIIMOHAIBHBIX MPUOPUTETOB
Poccuitckon denepanum.

[To maenuto JI. . AGankuHa, «9KOHOMUYECKasi 0€30MaCHOCTh - 3TO COBOKYITHOCTH
ycioBud U (pakTopoB, 0OeCHEUMBAIOIIMX HE3aBUCUMOCTh HAIIMOHAIBHON IKOHOMHKH, €€
CTaOMJIBHOCTh W YCTOWYMBOCThH, CIIOCOOHOCTH K TOCTOSSHHOMY OOHOBIICHUIO H
CaMOCOBEPIICHCTBOBAHUIOY.

B. TamOoBIIEBa CUMTAET, YTO «IOJ PKOHOMHYECKOH OE30MaCHOCTBHIO TOW WJIM WHOM
CUCTEMbl HYXHO TMOHMMAaTh COBOKYIHOCTh CBOMCTB COCTOSIHMSI €€ HPOU3BOJCTBEHHOU

MOACHUCTEMBI, O6CCH€‘II/IBaIOIHYIO BO3MOKHOCTb JJOCTHIKCHHUS 1I€JIE€H BCEHU CUCTEMBIY.
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B. A. CaBuH ompenenser, 4To «9KOHOMHUYECKass 0€30I1aCHOCTh MIPENCTABISAET CUCTEMY
3aIUTHI KU3HEHHBIX MHTEepecoB Poccun. B kauecTBe 00BEKTOB 3alUTHI MOTYT BBICTYNATh:
HApOJHOE XO3SIIICTBO CTpaHbl B LIEJIOM, OTACIbHBIC PErHOHBI CTPaHbl, OTHAEIbHBIC Chephl U
OTpaciii XO3iHCTBAa, IOPUIUYECKHE U (PU3UYECKHE JMIA KaK CyOBEKThl XO35IICTBEHHOMN
NEeATETBHOCTI.

B cBoro ouepenp A. E. BopoObeB u T. B. UekyiunHa yTBEpKIat0T, YTO SKOHOMUYECKAs
0€30MacHOCTh MpPEJCTaBIsIET CO00Ml COBOKYNHOCTh BHYTPEHHHMX W BHEIIHUX YCJIOBUH,
0JIaronpUATCTBYIOIUX 3PPEKTUBHOMY TUHAMHUYHOMY POCTY HALIMOHAJIBHON SKOHOMUKH, €€
CIIOCOOHOCTH  yJIOBJIETBOPSATH  IOTPEOHOCTH  OOIIEecTBa, TIOCyNapcTBa, HWHAMBHIA,
o0ecnieunBaTh KOHKYPEHTOCHOCOOHOCTh Ha BHEUIHMX pBIHKAaX, TapaHTUPYIOLIYI0 OT
Pa3IM4HOTO POJa Yrpo3 U MOTEPB.

[IpennpuATre Kak €IVWHUYHAS s4YElKa SKOHOMUYECKOM CHCTEMBI OKa3bIBAET CaMOE
HEIOCPE/ICTBEHHOE BIIMSHKE HAa €€ YCTOMYMBOE U JUHAMUYHOE PAa3BUTHUE; U C 3TOM MO3ULUH,
BECbMa BAXKHBIM MOMEHTOM SIBJISIIOTCA  BONPOCHI  00ECIEUEeHHUs €ro COOCTBEHHOM
SKOHOMHUYECKOM Oe3omacHocTH. CrenuanucTbl WHCTUTYTa CTPATETMYECKOro aHaiu3a u
Pa3BUTHS NPEANPUHUMATEIBCTBA CUUTAIOT, YTO IKOHOMHUYECKAsi 0€30MaCHOCTb MPEAIPUITHS
— 3TO TAaKO€ COCTOSIHHE JAHHOTO XO3AWCTBYIOIIETO CYOBEKTa, MpPU KOTOPOM KUZHEHHO
BAJKHBI KOMITIOHEHT CTPYKTYpPBI U JIE€ATEIBHOCTh NPEANPUATUS XapAKTEPU3YIOTCS BBICOKON
CTENEHBIO 3aIIMILEHHOCTH OT HEXeNaTeIbHbIX H3MEHEHU.

Nmeercs u apyroil moaxon. DKOHOMHUYECKass O€30MacHOCTh MPEANPUSTHS — 3TO
3aIIUAIIEHHOCTh KM3HEHHO BAXKHBIX MHTEPECOB MPEANPUSTHS OT BHYTPEHHUX U BHEIIHUX
yIpo3, OpraHu3alMs aIMUHHACTPAUMENd M KOJUIEKTHMBOM MPEANPUITHS IyTEM pealn3aluu
CUCTEMBl MEP NPABOBOr0, 3KOHOMHYECKOTO, HWH)KEHEPHO-TEXHHMYECKOTO M COLMAJIBHO-
IICUXOJIOTMYECKOT 0 XapaKTepa.

Takum 06pazom, FJKOHOMUYECKYIO 0€30MaCHOCTh MPENPHUATHSI MOKHO ONIPEACTUTh KaK
COCTOSIHUE 3aLIUIICHHOCTU MPEANPUITHS OT HEraTUBHOTO BIIMSHUSI BHEUIHUX U BHYTPEHHUX
yrpo3. OTMeuaercs, 4To mpu 00ecrneuyeHn SKOHOMUYECKON 0€30MaCHOCTH MPEANPUITHIO HE
YIPOXKAET OMACHOCTh WJIM MMEETCS 3aIIUILIEHHOCTh OT BHYTPEHHHMX WJIM BHEIIHUX YIpo3, a
TaK)K€, HECMOTpsl Ha JEWCTBUE JAECTPYKTUBHBIX (PAKTOPOB, OHO HMEET BO3MOYKHOCTb

cTaOWIbHO (PYHKIIMOHUPOBATH HA PHIHKE U JOCTUTATh MOCTABICHHBIX IIeJiel Ou3Heca.
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Cnmcok JauTepaTyphl:

Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 13 mas 2017 r. Ne 208 «O Crparteruun
SKOHOMMYECKON Oe3omnacHoct Poccutickoit ®denepanmu Ha nepuon g0 2030 roma» //
CoOpanue 3akononatensctBa Poccutickoit @enepanuu. 2017. Ne 20. Ct. 2902

AbGankun JI.W. Dxonomuueckast 6e3omacHOCcTh Poccun: yrpo3sl U Ux oTpaxkeHue //
Bonpockl s3xoHOMuKH. 1994. Ne 12.

Tam6OoB1eB B.JI. DxoHOMHUYecKass 0€30MaCHOCTh XO35UCTBEHHBIX CUCTEM: CTPYKTYpa,
npoOiemsl // Bectauk MI'Y. Cep. 6 «OxoHomuKa». 2005. Ne 3.

CaBun B.A. HexoTtopeie acmekTbl »KOHOMHYECKOW Oe3zomacHoctu Poccum //
Mexaynaponnbiii ousnec Poccuu. 2007. Ne 9.

OkoHoMuueckast 6e3onacHocTh npenanpustus (Gupmel) / ox pen. P. C. Cenerosa. —

Muuck: Beicr. mxk. — 1999. — 392 c.
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YK 343.9
BesnomecTHBIX A.A.
CTYAECHT
Hammnonansusii UcciieqoBaTeabCKUN
Tomckuit ['ocygapcTBEHHBI Y HUBEPCUTET

(Poccus, 1. Tomck)

NPEJIMET U 3AJJAYU IPABOBOM CTATUCTUKHU

Armomauuﬂ: 6 cmambe pacCmMompeHRbsl npec)mem l’lpClGOGOl/vl cmamucmuku, ee yeiu, 3a0auu u

npasoeoe 3HaveHue

Knrwuesuwie cnosa: npaeoea:lt cmamucmuka, npedMem, 361061’{1/[, nokasameib

CratucTrka CTpaHbl, OXBaThIBAIOIIAs CBOMMH IIOKA3aTEJSIMM BCE  CTOPOHBI
DKOHOMMYECKOM, IMOJUTHYECKOW, KYJIBTYPHOM W NPABOBOM KW3HU HAIIETO TIOCYIapCTBa,
JENUTCST Ha UEJbIA pAl oTpaciiell (3KOHOMHUYECKas, aeMorpaduueckas, MEAUIMHCKAs U
Tpyrue).

OngHOM W3 TakMX OTpacied W SIBISETCS NPaBOBasl WIM IOPUIAYECKAs CTATUCTHKA,
KOTOpasi OTpa)kaeT CBOMMH IIOKa3aTesIMM, KaK OXpaHseTcss OOIIECTBEHHbIM U
rOCyJapCTBEHHBbIA CTPOH, pa3iauuHble (QOpMbI COOCTBEHHOCTH, KakK 3alUILAOTCH
rapaHTupoBaHHble KOHCTUTYLIHEN MpaBa U UHTEPECHI OTAEIBHBIX TPAXKIAH U IOPUINYECKUX
muu.  OcHOBHas 1eJIb  IPaBOBOM CTaTUCTUKM - Y4€T HApyLWIEHWA 3aKOHHOCTH
paccMaTpuBaeMbix opranamu MBJI, npokypatypsl, cyfaa U apOUTPakKHOrO cya, a TaKKe
MEPOTPHUATHIA 110 OOPHOE C STUMHU HAPYIIICHUSIMH.

Ponp npaBoBOM CTATUCTUKU B YJIYUIIEHUU AESATEIBHOCTH YKa3aHHBIX OPraHOB BECbMa
ceppé3Ha, TaK KaKk MMEHHO OHa HapsAy C JIPYTMMH HCTOYHUKAMHM JAET BO3MOYKHOCTH
YCTaHOBUTH, Kak pabOTaroT cyAeOHbIe, CIeICTBEHHbIEC, UCIIPABUTEILHO-TPYOBBIC U JIpYTHe

AJIMHUHUCTPATUBHBIC YUPCIKACHHUS, KaK OCYIICCTBILACTCA IMPaBOCYAHC.
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3Has KOJUYECTBO COBEPIICHHBIX NPECTYIUIEHUH, YYWUTBHIBAs CAMHUX MPECTYNHUKOB,
pacnoyiarasi CBEICHMSIMH O HapyLIEHUM 3aKOHOB, O PACHPOCTPAHEHUM YTOJIOBHBIX U
aJIMMHHACTPATUBHBIX HApPYUICHUM HA PAa3MYHBIX ydacTKaX SKOHOMHUKH, O pa3Mepax yuiepoa
OT NPECTYIUICHUH OpraHbl IOCTHIMM IOJy4YaloT BO3MOXKHOCTh HauOosiee 3>(PQPEKTUBHO
OCYLIECTBJISATh BO3JIOKEHHBIE HA HHUX 33Ja4d B LEISIX YKPEIUIEHUS 3aKOHHOCTH H
MIPaBONOPSIKA.

Yro cnemyer cuuTaTh IpEeAMETOM IpaBoBOM cratucTUKU? IIpaBoBas craTHCTHKa
YUHUTBIBAET PabOTy BCEX TOCYAAPCTBEHHBIX OPraHoB (MPOKYypaTyphl, MOJMLUHU, CYJIOB,
UCIPABUTEIBHO-TPYAOBBIX YUPEXKIECHUN, apOUTPaXHOrO CyJa, HOTapuara MU Jpyrue),
OCYLIECTBJISIOIINX YTOJIOBHO-IIPABOBYIO, aJIMHUHHUCTPAaTUBHYIO M TPaKJaHCKO-IIPAaBOBYIO
OXpaHy OOIIECTBEHHOTO M TOCYJApCTBEHHOI'O CTpOs, BCeX (POpM COOCTBEHHOCTH, NMpaB H
MHTEPECOB TpaxaaH W opranHuzauuil. Otciona e€ npenMeroM U OyAeT KOJUYeCTBEHHas
CTOpOHA TE€X SIBJICHHI, KOTOPbIE BXOAAT B Cpeay AEATEIbHOCTH YKa3aHHBIX OpPraHoB (BO-
MEPBbIX, MPECTYMHOCTU M MEPONPUATUN 1O OopbOe € HEW, BO-BTOPBIX, TI'PAKIAHCKHX
IpaBOHApPYUIEHUH, CTaBUIMX OOBEKTOM pa30uparenbCcTBa B CyJe, HOTapuare Wid
apOUTpaXHOM CYJI€; U HAKOHEI], B-TPEThUX, aAMUHUCTPATUBHBIX HAPYILICHUN U MEPONTPUATHI
10 MX NPEAYIPEXICHAIO CO CTOPOHBI AIMUHUCTPATUBHBIX OPTaHOB).

Takum oOpa3oM, OHa YUUTHIBAET HE BCE COBEPUIEHHBIEC MPECTYIUICHUS, a JHUIb TE U3
HUX, KOTOpbIE ObLIH OOHAPY>KEHBI U TI0 TOBOIY KOTOPBIX BEJIOCH PACCIEAOBAHKUE U YTOJIOBHOE
CyJIOIIPOM3BOJICTBO, 4 TAaK)K€ M T€, K KOTOPBIM NPHUMEHSUINCh MEPBhl aAMHUHUCTPATHUBHOIO
BO31CHCTBHSL.

Takke cienyeT yka3aTh 3a1a4i CTATUCTUYECKOTO U3YUEHUS IPECTYITHOCTH:

a) OIPEAEIIEHHBIE COCTOSHUSA TPECTYIHOCTH, €€ YPOBHS, CTPYKTYPbI, JTMHAMUKH;

0) BBISIBIICHHUE NIPUYMH U YCIOBHI, CIIOCOOCTBYIOIINUX COBEPILICHUIO PECTYIICHUI;
B) U3YYEHUE JINYHOCTH MPECTYITHUKOB;

I') U3y4eHHUE BCEU CUCTEMBI Mep OOpbOBI C MPECTYMHOCTHIO.

3aa4M ¥ METOJbI KAXKI0M U3 MTOJOTPACTN TPABOBOM CTATUCTUKHU - YTOJIOBHO-TIPABOBOM
U TPaXTAHCKOW - UMEIOT MHOTO 00111ero. Y B TOM 1 B APpyroMm ciiydae IeNIblo aHalIn3a SIBISIEeTCS
yCTaHOBJIEHHE (PAKTOPOB, (OPMHUPYIOIIMX HCCIEAYIOIUX COBOKYIHOCTb, BBISBICHHUE

MPOSIBJISIIOIIMX B HEM 3aKOHOMEPHOCTEHW. AHaIM3 IpaKJAHCKUX MPAaBOHAPYIIEHUN, KaK U
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MPECTYHOCTH, HEMBICIUM 03 MNpUMEHEHUs O000OIAIIMX [OoKa3aTeNe, pa3InuHbIX
IPYIIIUPOBOK, UCCIAEAOBAHUS TMHAMUYECKUX PSIIOB U UCTIOJIB30BAHMS IPYTUX KaU€CTBEHHBIX

MCTOOOB.

Cnmcok ureparypsbi:

[IpaBoBas craructuka / bpaitaua M.C., 3mo6un I'.A., Kougpamxkos H.H., Octpoymon
C.C., u ap.; OtB. pen.: OcerpoB H.A. - M.: FOpun. nut., 1980. - 160 c.

bpycuukuna  C.H. IIpaBoBas  craThcTHKa: Y4YEOHO-METOAMYECKUI  KOMILIEKC.
— M.: U3xa. neatp EAOU. 2008. — 226 c.

Casrok JI.K. IIpaBoBas cratuctuka: Yueonuk ans By3oB / JLL.K. CaBiok. M.: FOpucts,
1999. 587 c.

KoznoB A. U. IlpaBoBas cratuctuka: DnekTpoHHbiil yueonuk. / H.Hosropon: HUMB,
2012. 127 c.

[IpaBoBas cTaTucTUKa: Y4€OHUK M MPAKTUKYM JIJIsl aKaJeMu4deckoro OakanaBpuara / U.
H. Aunpromeukuna, E. A. Kosanes, JI. K. Casrok, 0. A. bukOynaros ; mox penakmueii JI. K.

Casroka. — Mocksa : U3narensctBo FOpaiit, 2017. — 409 c.
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YK 340.1
benoMecTHBIX A.A.
CTYAECHT
Hammnonansusii UcciieqoBaTeabCKUN

Tomckuii 'ocynapcteennsiii Y HuBepcuteT (Poccus, r. ToMck)

OYHKIHUU IOPUINYECKUX ®PAKTOB

Armomauuﬂ: 6 cmamve paccCmompeHbl OCHOB6HblE U O0ONOJIHUMeNbHbIE QbyHKI/;Z/lZ/l iopuduttecmtx

cﬁaxmo& UMEenWUX 6AHCHYIO POJIb 6 NPABOBOM pecyIupoeaHuu

Knrouesvie cnosa: opuouueckue ghaxmol, pyHKyuU, npagogoe pe2yiuposanue

FOpuanuecknue (akTbl BBITOJHSAIOT HECKOJBKO BaXXHBIX (PYHKIMA B MEXaHHU3ME
MPaBOBOTO PETYJIHPOBaHUS. B 3aBUCHMOCTH OT CBA3M C BJIEMEHTaMU MPABOBOM CHUCTEMBI
MO>KHO BBIJICJIUTh OCHOBHYIO U IONIOJHUTENbHbIE (DYHKIIUN IOPUANYECKUX (PAKTOB.

['maBHOM 3ajmaveil ropuauyeckux (aKkToB B IMPABOBOM PETYJIMPOBAHUU SIBISETCS
oOecrieyeHne BO3HUKHOBEHHMSI, I3MEHEHMsI, TIpeKpallieHusi nmpaBootHoleHuii. Hopma npasa
COJIEPKUT OOLIYIO0 MPOTrpaMMy MOBEIEHUSI CyOBEKTOB, PACCUMTAHHYIO Ha HEOIpEeIeIeHHbBIN
KpYT JIHI], HEOMPEAEIEHHOE YUCIO CIy4YaeB peanu3auuu. A opuanyeckue (paxkTbl B CBOIO
ouepeib 00ECIIEUnBAIOT MEPEX0]] OT 00IIel MOJIETH MpaB M 00SI3aHHOCTEW K KOHKPETHOM.
ObecnieurBasi HaJIEKHOE BO3HMKHOBEHHUE, W3MEHEHHUE, MpEeKpalleHhue MpaBOOTHOIICHUH,
opuanueckue  (GakThl  CMOCOOCTBYIOT TE€M  CaMbiM  CTaOMJIBHOMY  HaJEKHOMY
(GYHKIIMOHUPOBAHMIO BCEM CUCTEMBI ITPABOBOIO PETYIUPOBAHMS.

[TomuMo  ocHOBHOM  (yHKIMH, IOpuUAMYECKHE  (PakTbhl  00NAJaAIOT  PSIAOM
JOTIOTHUTENBHBIX PyHKIMI. [Tpexe Bcero, onn 001a1at0T COOCTBEHHBIM JICHCTBUEM: (haKThI
OpPraHU3yIOT U MPEABAPUTEIIEHO BO3IECHCTBYIOT Ha ITOBEACHUE JIFOACH, BIHSIS HA HETO €IIe J10
BO3HMKHOBEHUS NPaB U 00s13aHHOCTEN. B 0071acTH MpaBa JitoA1 HE TOJIBKO OPUEHTUPYIOTCS Ha
MIPABOBBIE MOCIEJCTBUS, HO U YUYUTHIBAIOT IOpUANYECKUE (PAKTHI, KOTOPBIE 3TH MOCIEICTBUS

O6y0JIaBJII/IBaIOT. TaK, IMOABJICHUEC OJHHUX HIOPHANYCCKHX q)aKTOB COOTBCTCTBYCT MHTCpCCAM
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CyOBEKTOB, U OHU JICJIAIOT BCE HEOOXOAMMOE JJIsl BOSHUKHOBEHHUS ATHX (HhaKTOB (OCHOBAHUS
JUISl TIPEMHPOBAHUSA, TMOOIIPEHUS U T.I.), a TMOSABJICHUS APYTUX IOPUIUYECKUX (HAKTOB
cTaparoTcsi n30ekaTh (OCHOBAHMS /IS MPUMEHEHUS MEp IOPUIUIECKON OTBETCTBEHHOCTH H
T.IL.).

MOo>XHO BBIZICTHTH JIB€ (POPMBI TIPEIBAPUTEIHLHOTO BO3ICHCTBHSI HOPM HA TMOBEICHUE
cyorektoB. Korma rmopuaudeckue HOPMBI OYEPUYMBAIOT TPaHUILy MPABOMEPHOTO W
HEMPABOMEPHOTO TOBEACHHS, WX TMPEABAPUTEIBHOE BO3JCHCTBUE HOCHUT TACCHUBHO-
MpeaynpeanTeNbHbI XapakTep. OHO BBIpaKaeTCsS B TOM, YTO CYOBEKTHI HE COBEPIIAIOT
3anpenieHHbIX JedcTBuil. HampoTuB, korma HopMma mpaBa 3aKperuisieT MOJIOKHUTEIbHbIS
MOCJIC/ICTBUSI, OHa HMMEET AaKTUBHO-CTUMYJIHPYIOIIEE 3HAUYCHUE, IMOOMIPSET CYOBEKTHl K
COBEPIICHUIO YKAa3aHHBIX B HEW JICVICTBUIA.

FOpunnyeckue (akThl BBHIMOJHAIOT (YHKIUIO TapaHTHH 3aKOHHOCTH. CyIIECTBYIOT
opuaudeckie (akThl, KOTOPHIE CBSI3aHBI ¢ yYaCTHUKAMHU TPABOBOTO PETYIHPOBAaHUS, Ha
KOTOPBIX OCHOBBIBACTCS TIOBBINIEHHAS OTBETCTBEHHOCTh 3a COCTOSIHHE 3aKOHHOCTH.
Hampumep, o00cTosTENBCTBA, MCKIIOYAIONIUME TMPECTYMHOCTh JACSHUA. 371eCh, HAIpPUMED,
TOBOPUTCSA O TOM, YTO TPECTYIUICHUEM HE SBJISETCS NPUYMHCHHUE Bpela OXpaHSICMbBIM
YTOJOBHBIM 3aKOHOM MHTEpECaM JIUIIOM, ACHCTBYIOIIMM BO UCIOJHEHUE O00A3aTEIbHBIX IS
HETo MPHUKa3a WM PaCIOPSHKEHUS. 3aKPEIUIeHUE TaKUX IOPUINYECKUX (PaKTOB BBICTYIIAET Kak
Ba)KHAsI TapaHTHS 3aKOHHOCTH.

Tarke Kk QyHKIMIM IOpUANYECKUX (AKTOB OTHOCSTCS: MpaBoropoxaaromas ((haxkTsl
MOTYT BBI3BaTh HACTYIUICHHWE IPABOBBIX TOCIEACTBHUI), TMPABOMPENATCTBYIOMAs (HATHINC
HEKOTOPHIX (DAKTOB TOPMO3ST HACTYIUICHHE TMOCJECTBUI), MpaBOyHUYTOXAromas (T.e.
aHHYJIMPOBAaHUE IOPUAMYECKOTO 3HAYCHHUS OOCTOSITENIHCTB) M IMPABOBOCCTAHABIMBAOIIAS

(mpuoOpeTeHue npara JUIOM, paHEE YTPATUBIINM €0 M0 KaKUM-JIH00 PUIHHAM).

Cnmcok ureparypsbi:

Hcakos B. b. FOpuanueckue ¢aktsl B poccuiickoM mpase. YuebHoe nocodue / Mcakon

B.b. - M.: FOpuna. Jom "FOctunmadopm”, 1998. — 48 c.
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IIportacos, H. B. ITpotacoBa. — M. : U3xa. lom "T'opoaent”, 2010. — 752 c.

bapanoB A. B. Teopus rocymapcrBa u npasa Yacte 2. Teopus mpaBa B CXeMax,
KOMMEHTAapUsIX U OlpesielieHusax. YueOHoe nocooue / — M., 2014. — 189 c.

PoxxkoBa M. A. Teopun ropuaudecknx (HakToB IpaKIAHCKOTO M IMPOLECCYaTbHOTO
mpaBa: MOHATH, KJIacCHU(PUKAIMU, OCHOBBI B3ammojeicTBus : auc. / M. A. PoxkoBa. —
Mockaa., 2010. — 418 c.

BenrepoB A. b. Teopus rocynapcTsa u npaBa: Y4eOHUK 7151 FOPUANYECKUX BY30B / A.

b. Benrepos ; 3-¢ u3a. — M. : IOpucnpynenmus, 2000. — 528 c.
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YIK 1
BoakonaeBa M.B.
J.T.H, K.I.H
OI'BOYBO «Cankr- I[letepOyprckuii ropHbIN YHUBEPCUTET
(r. Cankr-IleTepOypr)

I'yceBa B.A.
OO011ecTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO
«HCTUTYT TPOEKTUPOBAHHUS, SKOJIOTUU U TUTUEHBD,

(r. Cankr-IleTepOypr)

O JJETUTUMHOCTH METOJIOB HABJIOJAEHU
A KOPPEKTHOCTH MPEJOCTABJEHUS HHO®OPMAIIAN
O COCTOSIHUM OKPYKAIOIIEN CPEJIbI

AHHO”MH{u}l.’ 6 cmambe paccmampueaencs  J1ecUmumMHoOCms Memooo6  HabnooeHull

KOpPEeKmMHOCMU NPeodoCmasieHus UHPOPMaAyuu 0 COCMOAHUU OKPYIHCAIOuell Cpeobi.

Knrouegwvie cnosa: oxpyscarowasn cpeda, Habraiooenue 3a npupoootl, UHGOPMAayus.

AKTyaJnbHOCTh PAacCMOTPEHHUSI BOMNPOCA O E€AUHCTBE M COMOCTAaBUMOCTH METOIOB
HaOJII0JICHHM 32 COCTOSTHUEM OKPYIKaIOIIEH Cpeibl, €€ 3arpsa3HeHUEM, a TaKKe METOI0B cOopa,
00pabOTKM, XpaHEHHS W PaACIpPOCTpPaHEHUS TOJYYEHHONH B pe3ysbTaTe HaOIIOICHUIM
uH(OpMaIMK, BbI3BaHA YYACTUBIIMMUCS CIy4asiMU pa3MENICHUS B OTKPHITOM JOCTYIC B
cetu MHTEepHeT MHpOpMAIUU O «HEOJIArONPUSITHON» IKOJOTHYECKOM OOCTAaHOBKE B Psfe
roponoB Poccuiickonn denepanuy, B 4aCTHOCTH O COCTOSIHUM 3arpsA3HEHHUST M KadyeCTBE
aTMoc(hepHOro Bo3ayxa, 0€3 yKa3aHHs CChUIKM Ha KOHKPETHBIM HCTOYHUK, CUCTEMY OILICHKH
Y KOMIIETEHTHOCTh MHTEPIPETAIUH, TTOJTYUYCHHBIX B pE3yJIbTaTe UCCIACIOBAHUN (MCTIBITAHUH)
JTAHHBIX.

B Hacrosimen cratbe OCBCIIICHBI JIMIIIb HECKOTOPLIC 00s13aTeNbHBIC K UCIIOJHECHHUIO Ha
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tepputopun Poccuiickor @enepanuy TE3UCHBIE ACTIEKTHI B PAMKaX, PACCMATPUBAEMOM TEMBI:

- IPaBOBbIE OCHOBBI OO€ecCIIeueHus1 eMHCTBA u3Mepenuii B Poccuiickoit deneparuy;

- 3allMTa TpaB M 3aKOHHBIX HMHTEPECOB TpaxkaaH, OOIIECTBA M ToCyIdapcTBa OT
OTPULIATENBHBIX MMOCIEACTBUI HEAOCTOBEPHBIX PE3YIBTATOB U3MEPEHUI;

- olecrnedeHuss MOTPEOHOCTH TpakaaH, OOIIecCTBa M TOCYAapCTBa B TMOJIYYCHHUH
OOBEKTHBHBIX, JTOCTOBEPHBIX M COMOCTABHUMBIX PE3YyJbTaTOB U3MEPEHUM, HCIOJIb3YEMBIX B
LEJAX 3alUTHl )KU3HU U 3J0POBbsSl TPAXIAH, OXPAHbl OKPYKAKOLIEH CpPEIbl, )KUBOTHOTO U
PACTUTENBHOTO MUPA;

- MEXaHHU3Mbl, PETYJUPYIOIIME OTHOILICHHS, BO3HUKAIOIIME TMPH BBIIOJIHEHUN
M3MEPEeHUM, YCTAHOBJICHUH U COOJIIO/ICHUN TPEOOBAaHUM K U3MEPEHUSIM, STUHUIIAM BEJIMYHH,
ATaJlOHaM €MHUIl BEJTMYNH, CTAHIaPTHBIM 00pa3laM, CpecTBaM U3MEpPEHU, TPUMEHEHUN
CTaHJIapTHBIX 00PA3I0B, CPEACTB U3MEPEHUI, METOIUK (METOI0B) U3MEPEHUI, a TaKkKe MPH
OCYUIECTBJICHUU JEATEIBHOCTH MO OOECIEYEHUIO0 €IUHCTBA U3MEPEHUMN, MPETYyCMOTPEHHOM
3aKoHOJaTenbCTBOM Poccuiickoilt @enepannn 00 00ecriedYeHu €MHCTBA U3MEPEHU, B TOM
YHCJIE TIPH BBHIOJIHEHUH PA00T M OKa3aHUU YCIYT MO 00ECTIEUEeHUIO eIMHCTBA U3MEpEHu [5].

[IepBoCTENEHHO ClIEAYET OTMETUTh, YTO B COOTBETCTBUU CO cTaThel 4 denepaibHOTO
3akoHa OT 19.07.1998 Ne 113-®D3 «O rugpomereoposioruueckon ciayxoe» (nanee - Nel13-D3)
OCHOBHOW NPUHLMI JEATEIBHOCTH THAPOMETEOPOJIOTMM 3aKJIIOYaeTCsd B E€JUHCTBE U
COMOCTaBUMOCTA METOJOB HAOMIOACHUI 3a COCTOSHUEM OKpY’KaloIlel cpeabl, ee
3arpsi3HEHHEM, a TakKe METoN0OB cOopa, oO0pabOTKH, XpaHEHUS M PACIPOCTPAHCHHUS
MOJIy4YeHHOU B pe3ynbTaTe Ha0moaeHuit nadopmanuu. Crateeit 10 Ne 113-D3 3akoHoaarelnb
00s3yeT YYAaCTHHKOB JICSITEIBHOCTH B 00OJACTH THIPOMETEOPOJIOTHH  COOJIIOIAThH
3akoHO/IaTeIhCTBO Poccuiickort deneparuu 06 obecrieueHNN €IUHCTBA U3MEPEHUN, B TOM
yucie TpeOOBaHUs, YCTAHOBIIEHHbIE (elepalbHbIM OPraHOM HCIOJIHUTENIbHOM BIIACTU B
00JIaCTH TUIPOMETEOPOJIOTHH U CMEKHBIX C HEM 001acTsIX, IPH MPOBEJCHUU HAOIIOICHUI 32
COCTOSTHUEM OKpYKaloIllleW cpefbl, ee 3arps3HeHueM, cOope, o0pabOTKe, XpaHEHUH W
pacnpocTpaHeHUU HHPOPMALIMK O COCTOSIHUM OKPY>KAIOIIEH Cpesibl, €€ 3arps3HEHUH, a TAKKE
NpY NOJTYYCHUN NHPOPMALTMOHHOW TTpoayKIuu [3].

FOpunnyeckue nuia He3aBUCUMO OT OPTaHU3AIMOHHO-TIPABOBLIX POpM U (pu3nyecKue

JWIA, OCYHIECTBISIIOIIKME cOOp WH(POPMALMKM O COCTOSIHUM OKPYKAIOIIEH Cpensl, ee
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3arpsi3HCHHUH, OO0S3aHBl TPENOCTABIATh AaHHYIO HWHGoOpManuio B (GeaepalbHBId OpraH
UCIIOJIHUTENFHON BIACTH B 00JACTH THAPOMETEOPOJIOTMM M CMEXKHBIX C HEH 00JacTax B
MOPSAJIKE, YCTAHOBJIEHHOM YIOJHOMOYCHHBIM IIpaButenbctBoM Poccuiickonn denepanun
(benepalibHbIM OpPraHOM HCTIOJHUTENbHOM BiiacTu ( cTaTths 16 Nell13 — @3).

C menpio TpeAOTBpalieHUs ymepOa MpaBaMm, 3aKOHHBIM HHTEpecaM, XU3HHU WITH
3I0POBBIO TPaXKIaH, OKPYKAIOIICH cpee (W/Wiu WHOE), BO3SMOKHOCTh HAHECEHUS KOTOPBIX
CBSI3aHA C  OCYLIECTBIICHHUEM  IOPUAUYECKHMMHU  JIMIAMU WU WHJIWBUAYAJIbHBIMU
NPEANPUHUMATENSIMA  OTJICJIBHBIX BUJOB JEATEIBHOCTH, 3aKOHOJATEIBHO YCTAaHOBJICH
MepEeYEHb TAKUX BUJIOB, MOJICKAIINX JTULIEH3UPOBAHUIO.

Tak, B cootBeTcTBUU € 4. 45 cT. 12 ®DenepanbHoro 3akoHa «O JMIIEH3UPOBAHUU
OTJAENBbHBIX BUJIOB JeaTesibHOCTHY OT 04.05.2011 No 99-®3, tpeboBanusmu «IlonoxxeHus o
JUIEH3UPOBAHUU JEATEIBHOCTH B OOJACTH THIPOMETEOPOJIOTMM M B CMEXKHBIX C HEH
obnactsx ...» (yrB. IlocranoBnenuem IlpaButenwctBa P® ot 30.12.2011 Ne 1216) u
TpeboBanuem 1. 5.6 PJ1 52.18.770-2012 «Ilopsamok HaOII0IeHUIM 3arpSA3HAIONIUX BEIIECTB B
KOMIIOHEHTaX MPHUPOJHOM Cpelbl B paliOHaX PAaCHOJIOAKEHHUS OMACHBIX MPOU3BOJICTBEHHBIX
00BEKTOBY» - JAEATEIBbHOCTh B 00JIACTH THAPOMETEOPOJIOTHU U CMEKHBIX C HeM oOmacTsax (3a
HCKJIIOUYEHHUEM YKa3aHHOMU JAESTETbHOCTH, OCYIIECTBIIIEMOM B X0/1€ MHKEHEPHBIX U3bICKAHUH,
BBITIOJTHSAEMBIX JUIs1 TOATOTOBKHU IIPOEKTHON JOKYMEHTAIIMHU, CTPOUTENIbCTBA, PEKOHCTPYKIIMHU
O00OBEKTOB KaIllUTAJbHOTO CTPOUTENLCTBA) sBisieTcs JuneHzupyemoi. Ilynkr 1 crateu 9
Nel13-®3 uverko onpenenseT, uto: « KOpuanueckre nuia He3aBUCUMO OT OpPraHU3alMOHHO-
MpaBoBbIX (GOpPM, a TakkKe (PUMUYECKUE JHUIA OCYIIECCTBISIOT JEATEIBHOCTh B 00JacTH
THAPOMETEOPOJIOTHN U CMEXHBIX C HEW 00JacTIX Ha OCHOBE JIMIICH3WH, BBIJIABAEMBIX B
MOpsJIKE, YCTAHOBJIEHHOM 3aKoHOAATeNbCTBOM Poccuiickon denepanum.

OCHOBHBIE MEXaHU3MBbI, PETyJIUPOBAHUS OTHOIIIEHUM, BOSHUKAIOITUX MPU BBITTOTHEHUN
M3MEPECHUM, YCTAHOBJICHUH U COOJIIOICHUN TPEOOBAHUIN K M3MEPEHUSIM, STUHUIIAM BEJIUYHH,
ATajJoHaM €IWHUIl BEJIUYHMH, CTaHAApPTHBIM oOpasiiaM, CpeACTBaM HU3MEPEHUM, MPUMEHEHUU
CTaHJAPTHBIX 00pa3IOB, CPEJCTB U3MEPEHUN, METOAUK (METO0B) U3MEPEHUH, a TaKKe MPHU
OCYIIIECTBJICHUU JEATEIHLHOCTH TI0 O0ECMEYSHUIO0 €IUMHCTBA U3MEPEHUMN, MPETyCMOTPEHHOM
3aKkoHOAaTeILCTBOM Poccuiickoit denepannu 06 obecrieueHnn eIMHCTBA U3MEPEHUM, B TOM

YHCJIe MPHU BHINOJHEHUH padOT M OKa3aHUU YCIYT MO OOECHEUEHUI0 €IMHCTBA U3MEpPEHUM
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ONpENENSIOTCA HOpPMaMH IIpaBa, YCTaHOBJIEHHbIMH DenepanbHbIM  3akOHOM  «O0
oOecrieueHnn eMHCTBA u3MepeHuin» ot 26.06.2008 Ne 102-D3 (nanee Nel02 - O3).

B ctatpe 7 Ne102 — @3 ycTaHOBIEHO MPUMEHUMOE ONIPEICTIEHUE €IMHCTBA U3BMEPEHHUN,
KAaK - COCTOSIHUE U3MEPEHUH, P KOTOPOM HMX PE3YyJbTaThl BBIPAXKEHBI B JOMYIICHHBIX K
npuMeHeHuo B Poccuiickonn ®Penepanuy eIMHMIAX BEIWYWH, a IIOKA3aTeld TOYHOCTH
M3MEPEHUI HE BBIXOJAT 32 YCTAHOBJICHHBIE TPAHHULIBI.

CpeactBa wusmepenuil (manee — CH) 1omkHBI OBITH  3apETUCTPUPOBAHBI B
rocynapctBeHHOM peectpe CHU U uMeTh CBUIETENBCTBO 00 yTBepkaeHuu Ttuna CU,
saxmoueHue OI'BY «I'nmaBuas reodusuyeckas obOcepBaropust um. A.M. BoeiikoBa» o
COOTBETCTBUM aHAJINW3aTOPOB HOPMATHUBHO-METOJMYECKHUM JOKYMEHTaM B o0jacTu
MOHUTOPHUHTIA 3arpsi3HEHUsT aTMOc(hephl (UCIOIb3yeMoe 000pyI0BaHUE CEPTUPHUIIMPOBAHO B
KAaueCTBE CTAHJIAPTU3MPOBAHHBIX CPEACTB M3MEpEeHUM Ha Teppuropun Poccun, a MeTonsl,
JUAana3oHbl U MOTPENTHOCTH U3MEPEHHUI COOTBETCTBYIOT DenepaabHOMY MEPEYHIO0 METOJIUK
BBINIOJIHEHHSI W3MEpPEHMI), 3HAaKU TOBEPKU W/WIU CBHUAETENHCTBO O moBepke CU (B
cootBerctBu ¢ ['OCT P 8.589-2001 o6opynoBaHue, HUCHOJb3yeMOe IS W3MEPEHH
nokaszatened B arMoc(epHOM  BO3AyXe, JODKHO  IPOXOJUTh  CBOEBPEMEHHOE
METPOJIOTHYECKOE U TEXHUYECKOE 00CITy)KMBaHHE), aTTECTOBAaHHbIE METOAUKH moBepku CU,
MU3MEPEHMsI TOKa3aTeledl NPOBOJATCA IO METOAMKaM HW3MEpPEHUM, aTTECTOBaHHBIM B
YCTAaHOBJICHHBIM MOPSAKE M JONYIIEHHBIM JJIsi TOCYJApPCTBEHHOTO HKOJOTHYECKOTO
mouutopunra (I'OCT P 8.589-2001). Konctpykiusa CU nomkHa obecrieunBaTh OrpaHuYeHUE
J0CTyna K ONPENEICHHBIM YacTsIM CPEeACTB HW3MEpPEeHUW (BKJIOYash MPOTrpaMMHOE
o0ecrieueHre) B LEISAX MPEAOTBpAICHUS HECAHKUMOHHPOBAHHBIX HACTPOMKH U
BMEILIATEIBCTBA, KOTOPHIE MOTYT IPUBECTH K UCKAXKEHUSIM PE3YJITATOB U3MEPEHUH [5].

AKkpeauTaius B 001acTi 00ecreyeHus: €IMHCTBA U3MEPEHUHN OCYILIECTBIIAECTCS B LIETISAX
Oo(pUIMATBEHOTO MPU3HAHUSA KOMIIETEHTHOCTH IOPUAMYECKOTO JIMIA WM WHAUBHUIYATIBHOTO
MIPETPUHUMATEIISI BHITTOJTHATH pa0OThI M (MJIM) OKa3bIBATh YCIYTH MO 00ECTICYEHUIO €IUHCTBA
M3MEpPEeHU B COOTBETCTBUHU ¢ HacTosmM DenepanbHbiM 3akoHOM. K ykazaHHbIM paboTaM 1
(vn) yciryram OTHOCSITCS:

- arrectalMs  METOAMK (METOAOB) M3MEpEHuM, OTHOocAmHUXci K  chepe

rOCyapCTBEHHOTO PETYJIUPOBAHMS 00SCIICUCHUS EAMHCTBA U3MEPEHUI;
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- UCTIBITAHUS CTAaHAAPTHBIX OOPA3I0OB WA CPEACTB U3MEPEHUMN B LIENSX YTBEPKIACHUS
THUIIA;

- IOBEPKA CPEJICTB U3MEPECHHU;

- 00s13aTenpHas METPOJOTUYECKAsl dKCIEePTH3a CTaHJIAPTOB, MPOIYKIIMH, TPOESKTHOM,
KOHCTPYKTOPCKOM, TEXHOJIOTHUYECKOW JTOKYMEHTAIMH W JIPYTruX OOBEKTOB, MPOBOAMMAS B
CIIy4asix, IpeayCMOTPEHHBIX 3aKOHOAATENLCTBOM Poccuiickon Denepanumu.

AkkpeauTaiss B 00JacTH OOECHeYeHHUs] €MHCTBA M3MEPEHUN OCYIIECTBISCTCS B
COOTBETCTBUM C 3aKOHOAATeNnbCcTBOM Poccuiickoit @enepauuu 00 aKKpeAWTALMH B
HallMOHAJIBHOW CHUCTEME aKKpPEAUTALUH [5].

OpraHuzaiusi 1 MpoBEJCHUE MOHUTOpPUHTA (BBHIOOP MeCT HAOIIOJECHUM, Mporpamma
paboT u T.1.) B 00sA3aTENbHOM IMOPSJKE corjacoBbiBaeTcss ¢ PocrugpomeroM wiM ero
TEPPUTOPHAIBHBIM OPraHOM (OpPTaHU3ALMEN) B COOTBETCTBUU ¢ 1. 3.2 [losioxkeHus o nopsake
opraHu3aluu, yuyera U (PyHKIHOHHUPOBAHUS BEIOMCTBEHHOM HaOJtoAaTelbHON ceTu (YTB.
npuka3oMm Pocruapomera ot 21.01.2000 Ne 13).

OOpaboTka MaTepuasioB HAOMIOJEHUN 3a 3arps3HEHUEM aTMOC(hEpHOro BO3yXa
JOJDKHA TMPOBOAUTCS CIHEHHAINCTaMU, UMEIIIMMU MpodecCUOHaIbHOE 00pa30oBaHUE B
COOTBETCTBHUH C TPEOOBAHUSIMU, YCTAHOBIICHHBIMHU KBaTU(UKAITMOHHBIMU XapaKTEPUCTUKAMHU
MO JOHKHOCTAM PaOOTHHKOB THAPOMETEOPOJIOTHU U CMEXHBIX ¢ Hell oOmactsax. Kpurepuu
OIICHKH HE JOJIKHBI BBIXOJIUTh 32 PAMKH MPABOBOIO IMOJIsl, YCTAHOBJIEHHOTO TPpeOOBaHUSIMU
HOPMATUBHBIX MpaBoBbIX akToB Pd: PJI[ 52.04.667-2005 «JIoKyMEHTBI O COCTOSIHUHU
3arpsi3HeHUsi aTMocepsl B TOpoaax sl MHPOPMHUPOBAHUS TOCYIAPCTBEHHBIX OPraHOB,
o011ecTBEeHHOCTH U HaceneHus. O01ue TpeboBaHMs K pa3padoTKe, TOCTPOSHUIO, U3JI0KEHUIO
u conepxanuto», PJ1 52.04.186-89 «PykoBoaCTBO MO KOHTPOIO 3arpsi3HEHUSI aTMOC(HEPHI».

[lonyueHHble 3HAYEHUST WM3MEPEHUN JIODKHBI OIEHUBATHCSI B COOTBETCTBUU C
rurnennyeckumu HopmatuBamu ['H 2.1.6.3492-17 «lIpenenbHo 10MyCTUMBIE KOHIICHTPAIIUU
(ITAK) 3arps3HSONMX BEHIECTB B aTMOC(PEPHOM BO3AyXE TOPOJCKHMX U CEIbCKUX
MOoCeJIeHU», O(PUITMATBHO YTBEPKIESHHBIMUA Ha TeppuTOpru PD MocTaHOBICHUEM TJIaBHOTO
canutapHoro Bpadya P® Nel65 ot 22.12.2017r. A uHTErpany0 MOHUTOPUHIA COCTOSIHUS U
3arpsi3HEHHS]  OKpY)Kalolled Ccpellbl C MEXKIyHapOAHBIMM CHUCTEMaMH HEOO0XOJIUMO

peanu30oBbIBaTh B paMKax COIVIAIICHWW O COTPYAHHUYECTBE, IIPOTPaMM B3aUMOIECHCTBUS,
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YYHUTHIBAsI HHIUBUIYaTbHBIE OCOOCHHOCTH Pa3HBIX CTPAH MHUPA CO CTPATETHEH (KOHIICTIITUEH )
Pa3BUTHS MOHUTOPHUHIA OKPYXKaIOLIEH cpebl Ha Tepputopuu PD.

B 3akmroueHnu paccMaTpuBaeMOM TEMbI MOXKHO CEJaTh BBIBOJ, YTO OOECIICUCHHE
NOTPeOHOCTH TpaXkaaH, 00IIECTBA U TOCYIapCTBA B MOJYYEHUU 00BEKTUBHBIX, TOCTOBEPHBIX
U COTNOCTAaBUMBIX PE3yJIbTATOB H3MEPCHHUH (HMCCICIOBAHUN) COCTOSHHUSA aTMOC(HEepHOTO
BO3/yXa, 3alluTa MpPaB W 3aKOHHBIX MHTEPECOB TpaxiaH, OOIIECTBa M TOCYyJapCTBa OT
OTPHULATEJILHBIX TOCIEACTBUNA HEAOCTOBEPHBIX PE3YJIbTATOB MU3MEPEHUM, BO3MOXHO JIWIIIb
coOyrofasi MEPEUMCIICHHbIE B JaHHOW CTaThe, MEXAHU3MbBI, YCTAaHABIWBAIOIIUE U
peryJHUpYyIONIUe OTHOIICHMS, BO3SHUKAIOIIME MPU BBHIMOJHCHUU W3MEPEHUM (MCIBITaHUH) ,
MIPEyCMOTPEHHBIE JIEUCTBYIONIMM 3aKOHOJATEILCTBOM B O0JACTH OXpaHbl OKpYIKaroIiei
cpenpl, ocHOBBIBasCh HA Konctutynuo PO, OenepalibHbIE 3aKOHBI, @ TAKXKE IPUHUMAEMBIE B
COOTBETCTBHM C HUMHU MHBIE HOPMATUBHO MPABOBBIE aKThl PMD, 3aKOHBI M1 MHBIE HOPMATUBHBIC
MIPaBOBBIE AKTHI CYObEKTOB PO.

Jluia, BUHOBHBIE B  HapylIeHUWUW 3akoHoAaTenbcTBAa P® B oOnactu
TUIPOMETECOPOJIOTUHA U CMEXKHBIX B HEM 00J1aCTAX, HECYT YTrOJOBHYIO, aIMUHUCTPATUBHYIO

Y MHYIO OTBETCTBEHHOCTh B COOTBETCTBUU C 3aKOHO1aTeIbCTBOM PD (ctaThs 18 Nol113-D3).
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OBILIET'YMAHUTAPHBIE HAYKH (SOCIAL SCIENCE)
VIIK 8

Bbamaesa A.M.
CryneHt
®I'BOY BO «MHrynickuii rocyJapCTBEHHBIN YHUBEPCUTET

(Poccus, r. Marac)

HOMONYMY IN MODERN ENGLISH

Abstract. Modern English is exceptionally rich in homonymous words and word forms. It is believed
that in languages where short words abound, there are more homonyms than in those where long words
predominate. Therefore, it is sometimes suggested that the abundance of homonyms in modern English is
explained by the monosyllabic structure of widely used English words.

Keywords: homonymy, classify, word forms, lexical-semantic similarity.

Homonymous can be not only words, but also other linguistic units. Here, however,
we deal only with the homonymy of words and word forms, so we will not deal with the
problem of homonymous affixes or homonymic phrases. When analyzing various cases of
homonymy, we find that some words are homonymous in all their forms, homonymy
paradigms of two or more different words, as, for example, in print — "sea animal" and seal —
"drawing printed on paper with a stamp"[1, p. 55].

Homonymous can be not only words, but also other linguistic units. Here, however,
we are only concerned with the homonymy of words and word forms, so we won't deal with
the problem of homonymous affixes or homonymous phrases when analyzing different cases
of homonymy we find that some words are homonymous in all their forms, i.e. we observe
full homonymy of the paradigms of two or more different words as, for example, the seal sea
animal and seal-a drawing printed on paper using a "stamp". The paradigm of "seal, seal's,
seals, seals" is identical for both of them and does not give any indication whether it is seal (1)

or seal (2) that we are analyzing. In other cases, such as seal-a sea animal and (to) seal (3) - to
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close tightly, we see that although some individual word forms are homonymous, the entire
paradigm is not identical. Compare, for example, paradigms:

1. (to)seal-seal-seal's-seals-seals'

2. seal-seals-sealed-sealing, etc.

Modern English has a very extensive vocabulary; the number of words according to
the dictionary is not less than 400 000. Naturally, the question arises whether this huge
vocabulary consists of separate independent lexical units or it can be considered as a kind of
structured system consisting of numerous interdependent and interrelated subsystems or
groups of words. This problem can be considered in terms of possible ways of classifying
words.

Words can be classified in different ways. Here, however, we are dealing only with
semantic word classification, which gives us a better understanding of some aspects of modern
English vocabulary. Attempts to study the internal structure of the dictionary showed that,
despite its heterogeneity, the English word-stock can be analyzed on numerous subsystems,
members of which have some common features, thereby distinguishing them from members
of other lexical subsystems. The classification into monosemantic and polysemantic words is
based on the number of meanings the word possesses. More detailed semantic classifications
are generally based on the semantic similarity (or polarity) of words or their component
morphemes. Below we give a brief overview of some of these lexical groups currently used,
both in theoretical studies and in practical classes.

Now we analyze the semantic similarity of morphemes. Lexical groups consisting of
words with semantically and phonemically identical root morphemes are usually described as
collocations or collocations. The term itself implies close ties between the members of the
group. These are phrases type: a leading, leader, leadership; dark, dark, gloom; form of,
formality of, and other. It should be noted that the members of the word family, as a rule,
belong to different parts of speech and are United only by the identity of root morphemes. In
the above families of words root morphemes are identical not only in meaning but also in

sound form [1, c. 14].
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However, there are times when the sound-form of root morphemes can be different,
such as in: sun, solar; mouth, oral, oral; brother, fraternal, fraternal, and so on. further. Their
semantic similarity allows us to include them in the phrase-family.

Synonymy, polysemy and homonymy in the language hierarchy are usually perceived
as correlative concepts: first, because the criterion of synonymy is semantic similarity, which
IS in exact contradiction with the criterion of antonymy - semantic polarity. Second, because
synonyms and polysemantic words seem to overlap in a number of cases. For example, when
we speak of the words "father" and "parent” as synonyms, we do so because of the similarity
of their denotational meaning and the polarity of their stylistic reference (father-colloquial,
parent-book).

The problem of synonymy is treated differently by different linguists. The most
controversial issue is the definition of synonyms. Synonyms are traditionally described as
words, different in sound form, but identical or similar in meaning. This definition has been
seriously criticized on many points. First, it seems impossible to speak of an identical or similar
meaning of words as such, since this part of the definition cannot be applied to polysemous
words. It is inconceivable that polysemantic words could be synonymous in all their meanings.
The verb "look", for example, is usually interpreted as a synonym for the following words:

See’,

watch", "observe" and so on, but in its other meaning it is not synonymous with this
group of words, but rather verbs seem to appear (to look at somebody. and to look pale). The
number of synonymic sets of words polysomatism committed, as a rule, be equal to the number

of individual values of the words.
List of references:
arnold i. v. the english word m. high school, 2005 - 143-149 p.
buranov, muminov readings on modern english lexicology t. o'gituvchi,2014 - 34-47 p.

ginzburg r. s. et al. a course in modern english lexicology. m., 2016. - 72-82.

0. jespersen. linguistics. london, 2015. - 395-412.
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YK 003
Jlonacreuckas JL.I'.
KaHJ. JK. HayK, JoueHT Yal TV,

(r. YnbsiHOBCK, PO)

Kypakosa C.A.
Crynentka 2 kypca Yiul' TV,

(r. YapaHoBck, PD)

INPUEMBI U3JI0OKEHUSA HAYYHbBIX MATEPUAJIOB.
PYBPUKALIUA TEKCTA

Annomauuﬂ: 6 cmamve pacemampusaromcs npuemvl U3JN0HCEHUA HAYUHbIX Mamepualos.

H3zyuaemcs pybpurkayus mexcma.

Knrwoueswie cnosa: cmpozo nociedosamenvhbvlil npuem, YeioCmusli npuem, 8bl00pOUHbI NPUeM,

pyopuxayus mexcma, ab3ay.

Kaxnaplii ucciaegoBaTeiab CTapaeTcss JTOHECTU J0 YMUTaTeNs COOCTBEHHBIE MBICIH B
00JIe€ YETKOM U MOHSITHOM BHUJIE.

[lepBblii BUJ W3J0KEHUS, KOTJAa aBTOp JUIIbL BKpaTle NPEACTaBIsSECT XOJ
HCCIICTIOBAHUS U TTOAPOOHO O0BSACHSIET KOHEUHBIE PE3YJIbTAThI, YaCTO MPUMEHSIETCS aBTOPAMHU
HAyYHBIX MOHOTpa(uii, paCCUNTAHHBIX HA CPABHUTEIIBHO yY3KUI KPYT CTICIIHAINCTOB.

Btopoit Bua u3oXKeHUs, KOrja aBTOp JAETAIBHO M IOCIEI0BATEIbHO PACKPHIBACT
METO/Abl CBOEH pPabOThI W KPAaTKO HW3JIara€T MTOTOBBIC pe3yibTaThl. JJisi OOJBITMHCTBA
Hay4HBIX PA0OT mpuemsieM 2-0W BHUA H3JOXKCHUS, TO3BOJISIIONINI JIy4Ille OIICHUBATH
CITIOCOOHOCTH aBTOPa K CAMOCTOSTEIIbHONW HaydHO-UCCIIEA0BATEILCKOM paboTe.

Ha mnpakTuke wucnonab3yercss psii METOAMYECKUX MPUEMOB H3JIOKEHHUS HAyYHbBIX
MaTepuaioB, U3 KOTOPHIX HAaM0O0JIee YacTO MIPUMEHSIIOTCS CIICAYIOIIHE:

1) cTporo nocienoBaTenbHbIM,
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2) HeNnoCTHBIN (C MOoCTeAyIOeH 00padoTKOM KaX 0! TJIaBhI),

3) BBIOOPOYHBIN (TJIaBbl MHUIIYTCS OTAEJIBHO B JII0OOOW TOCiIeA0BaTEILHOCTH) [3, C.
178].

Crtporo moclienoBaTelbHOE HM3JI0KEHHE Marepuaia paboThl TpeOyeT OTHOCUTEIBHO
0o0JbIlIe BpEMEHH, TaK KaK IMOKa €€ aBTOp HE 3aKOHYMII MOJTHOCTHIO OYEPEHOrO pasena, OH
HE MOXET MePEXO0UTh K cieaytomemMy. Ho mist 06paboTku o1HOTO pasjena TpedyeTcss HHOTaa
nepenpoooBaTh HECKOJIbKO BapUAHTOB, MOKA HE HAWJIEH JTy4dlliui U3 HUX. B manHbIl nepuon
Marepual, MoYTH He TPeOyIoIIHid 4epHOBOM 0OpabOTKH, OKMIAET OYEepEeau U JISKHUT Oe3
JIBUYKEHUS.

[lenoctHplit TpueM MOTpeOyeT MpPaKTUUYECKH B 2 pa3a MEHbIIE BpPEMEHH Ha
MOATOTOBKY O€JI0BOM PYKOIUCH, TaK KaK CHauyaja MUIIETCsl BC paboTa Ha YEPHOBUKE, KaK Obl
rpyOBIMH Ma3KaMH, 3aT€M MPOU3BOJUTCS €ro oOpaboTKa B 4HACTAX U JIETaJSX, MPU ITOM
BHOCSTCS JTOTIOJTHEHUS U KOPPEKTUPOBKH.

Br16opouyHOe H310KeHe MaTepraIoB TakKe 4acTo MpuMeHseTcs apTopami. [1o mepe
TOTOBHOCTHU (DAKTUYECKUX JAHHBIX aBTOpP 00padaThIBae€T MaTepuasbl B JIOOOM yI0OHOM JIs
HETo TOPSJIKE, TIOJJOOHO TOMY, KaK XyI0KHHUK MHUIIET KapTUHY HE 00513aTEIILHO C BEpXHEH HITN
HW)KHEW YacTH.

Ha »toii cramum pa®oOThl HaAjJ PYKOMHCHIO U3 YK€ HAKOIUICHHOTO TEKCTOBOTO
Marepuansa MOMHUMO OTACIbHBIX TJIaB JKEJIaTebHO BBIJCIUTh TaKHE KOMITO3MIIMOHHBIE
AJIEMEHTHI paboOThl, KaK: BBEJEHUE, BBIBOJABI U MPEJIOKEHUs (3aKitoueHue), Oubu-
orpad)YECKUid  CITUCOK HCITOJIb30BAHHBIX JIMTEPATYPHBIX HMCTOYHUKOB, TPHIOKCHUS,
yKa3aTelu.

PaGoTa Han 0emoBOM pyKOMHUCHIO. DTOT METO/I 1IeJIecO00pa3HO MCIOJIb30BaTh, KOTIa
MaKeT YePHOBOW PYKOTHUCH TOTOB M BCE MaTepHaibl coOpaHbl. [IpoBepseTcs M KPUTHIECCKH
OIICHUBAETCS KK BHIBOJ, POopMyIIa, TAOJINIIA, KAKI0€ MPEIIOKEHUE, KAXKI0€ OTICTHLHOE
cioBo [1, c. 167].

ABTOD elie pa3 aHaTU3UPYeT, HACKOJBKO 3aryIaBHe ero padOThl U Ha3BaHHUE €€ IJ1aB
naparpadoB  COOTBETCTBYIOT WX COJEPKAHWIO, YTOUYHAET KOMIO3UIMIO PaOOTHI,
pacrnoJiokKeHNe MaTepuasoB U UX pyopuKanus. A Takxe elle pa3 NpoBEPUTh YOS AUTEIbHOCTh

apTyMEHTOB B 3aILIUTY CBOUX HAYYHBIX ITOJIOKECHUM.
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PyOpukanus Tekcta HaydHOU pabOThI IPEICTABIISAET COOOM €ro JEIeHNE HA COCTABHBIE
4acTH, rpaguueckoe OTAEJIECHUE OJHOM OT JIPYroi, a TakkKe HCIOJIb30BAaHUE 3aroJIOBKOB U
HyMmepanuu. PyOpukamusi TeKcTa OTpa)kaeT JIOTMKY HAy4YHOTO HMCCIEIOBaHUS U TOTOMY
IpEeanoJaraeT YeTKoe MOoApa3ieIeHIE PyKOIIMCH Ha OTIEIIbHBIE JIOTUUECKH CONIOJUYMHEHHBIE
YacTH.

[Tpocreiimelt pyOpukoi siBisieTcst a03al-0TCTYM BIPAaBO B Hayajie MEPBOW CTPOKU
KaX/10M 4YacTu Tekcra. Ab3al He uMmeeT ocoboil rpammarumyeckoi ¢opmbl. Ero uame
MPUMEHSIOT KaK KOMIIO3MIIMOHHBIA MPUEM, HCIOJNb3yeMbId i1 OOBEAMHEHUS psaa
NPEJIOKEHUHN, UMEIOUIUX OOLINI CMBICT U310KEeHHs. OTCTYIBI JENat0TCsl JUIsl TOTO, YTOOBI
MBICJIM BbICTYNAJIM 00Jiee IOHATHO, a UX U3JI0’KEHUE HOCUIIO 0oJiee 3aBEPIICHHBIN XapakTep.
[IpaBunpHass pa30uMBKa TEKCTa HAyyHOM palbOThl Ha ab3albl CYHIECTBEHHO OOJEryaeTr ee
YTEeHHE M OCMbIciIeHueE [3, c. 174].

AO3arpl oiHOTO maparpada win riaBbl JOJDKHBI ObITH OJMHAKOBBI 10 CMBICITY U HE
MEPEUYUTh JIPYr ¢ APYroM. YHCIIO CaMOCTOSITENbHBIX MPEIJIOKEHUN B al3ale pa3iuyHO U
K0J1e0JIeTCsl B IIUPOKUX Mpeeliax, ONpeesiieMbIX CI0XKHOCTBIO MEepe1aBaeéMOi MBICIIH.

B kaxxom ab3arie cienyeT BblIepKUBATh CUCTEMATUYHOCTD U TIOCJIEIOBATENBHOCTD B
U3JI0’)KEHUU (HaKTOB, COOJIIOIaTh BHYTPEHHIOIO JIOTHKY MX MOAAYU, KOTOpasi B 3HAUUTEIbHOU
Mepe OIPEAEIISIETCS XapaKTePOM TEKCTa.

B moBecTBOBaTENbHBIX TEKCTaX — T€X, KOTOPbIE M3JIararoT psij MOCIeA0BaTENIbHbBIX
COOBITUH, TOPSIOK  M3JOKEHHUs  (AKTOB  OmpeleiseTcs UX  XPOHOJIOIMYECKOH
MOCJIEIOBATEILHOCTHIO U CMBICIIOBOM CBSI3BIO JAPYT C Apyrom. B TekcTe MpUBOASTCS TOIBKO
y3J10BbI€ COOBITHS, IPU STOM YUUTBIBAECTCS UX MPOJOKUTEILHOCTD BO BPEMEHHU U CMBICIIOBas
3HAYUMOCTb ITPU PACKPBITUU BCEU TEMBI.

B onucarenbHBIX TEKCTax — T€X, B KOTOPBIX NPEAMET pPaCKpPBIBAETCS MyTEM
NEPEYUCIICHUS €ro MPU3HAKOB U CBOWMCTB, BHAYaJle IPUHATO aBaTh OOIYI0 XapaKTEPUCTUKY
OMKCHIBAEMOTO (PaKTa, B3SITOTO B IIEJIOM, @ TOJIBKO 3aT€M XapaKTEPUCTUKY €0 YacTeu.

D10 o0lIMe npaBuiIa JeJeHUs TEKCTa HAYyYHOTO UCCIEA0BaHMs Ha a03allbl.

Kpome »storo, 3aromoBku rnaB ¥ maparpadoB HaydHOHW pabOTHI JTOJKHBI TOYHO
OTpaXkaThb COJAEpPKAHME OTHOCALIErocss K HUM TekcTa. OHM HE JIOJDKHBI pacIIUpsTh WIN

COKpamaTh 00beM CMBICTIOBOW HH(GOPMAIIMHU, KOTOPast B HUX 3aKII0YEHA.
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CchUIKM HA JTUTEPATYPY MPOCTABIISIIOTCS B KBAAPATHBIX WA KPYTIIBIX CKOOKAX;

Croucok quteparypel — 1o  andaBUTy W B COOTBETCTBUHM CO  BCEMHU
oubnnorpadpuueckumMu TpeOGOBaAHHUSIMH.

PaGota nomkHa comepKaTh WIUTIOCTPATUBHBIA MaTepHal, CIHCOK JIMTEPaTyPHBIX

HMCTOYHUKOB (paOOThI MOCIEIHUX JIET), a TAKKE MO BOZMOKHOCTU U 3apyOEKHbIE NCTOUYHUKH.
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ATMOSPHERE-VACUUM DISTILLATION OF OIL

Abstract: The role of atmospheric-vacuum distillation in the course of oil refining is studied,

various types of technological schemes of this process and possible products are given.

Key words: atmospheric-vacuum distillation, oil, rectification, column.

Installations of atmospheric-vacuum distillation of oil are the main objects that produce
raw materials for recycling plants.

During the process of atmospheric vacuum distillation of oil, the following fractions are
obtained:

- gasoline fractions (NK - 180 ° C);

- fractions of jet fuel (120 - 240 ° C);

- fractions of diesel fuel (240 - 350 ° C).

Gasoline fractions are accelerated to narrow fractions:

- N.K. -85 ° C - are used as a component for motor gasolines;

-85 - 180 ° C - is a raw material for the production of high-octane components of

commercial gasoline;

- narrow fractions 62 - 85, 85 - 120, 120 - 140 ° C are used to obtain individual

aromatic hydrocarbons in the process of catalytic reforming.
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The fractions with a boiling point of up to 350 ° C are distilled off at atmospheric
pressure. The residue after atmospheric distillation - the oil is subjected to vacuum
distillation. The residue of vacuum distillation - tar (fraction with a boiling point of more than
500 ° C) is used as a raw material for thermal cracking, visbreaking, coking, and bitumen
production. It may be a component of the boiler fuel. It is also possible to obtain narrow oil
fractions (350-400, 400-450, 450-500 ° C) from vacuum distillation, from which distillate oils
are subsequently produced. In addition to these products, the AVT unit produces dry and oily
gases, liquefied gas, and light vacuum gas oil.

Rectification is intended to separate inhomogeneous liquid mixtures into fractions that
differ in boiling point. The meaning of oil rectification is the two-way heat and mass transfer
between the vapor and liquid streams with high turbulization of the contacting phases. As a
result of mass transfer, the evaporating vapors are enriched with low-boiling components, and
the liquid with high-boiling components.

Rectification occurs in the counter flow of liquid and vapor. During vapor rectification,
liquid irrigation is condensation of a portion of the vapor from the top of the column, and steam
irrigation during liquid rectification occurs due to evaporation of part of this liquid phase at
the bottom of the column. The main apparatus of the primary processing process is a
distillation column, which is a cylindrical vertical apparatus. Inside each other there are
plates.

On the surface of these plates is the contact of the liquid and vapor phases. The lightest
components of the liquid reflux evaporate and, together with the vapors, enter the upper part
of the column, and the heavier components of the vapor phase condense and flow to the lower
part. Thus, evaporation and condensation processes occur constantly in distillation
columns. [1]

According to the method of carrying out the process, simple and complex distillation is
distinguished. Simple distillation consists of gradual, single or multiple evaporation.

Distillation with gradual evaporation consists in gradually heating the oil from the initial
temperature to the final one with a constant drain and condensation of the resulting vapors.

Single distillation consists in heating to a predetermined temperature, upon reaching

which equilibrium vapors are formed, which are separated from the liquid phase - the
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residue. This method gives a large proportion of the distillate at the same temperature and
pressure as gradual evaporation at the same temperature and pressure.

Distillation with repeated evaporation consists in repeating the method of single
distillation only at higher temperatures or lower pressures with respect to the remainder of the
previous process.

Complicated distillation is divided into distillation with reflux and with distillation.

During distillation with reflux, the vapors are condensed and part of them is sent to
irrigate the vapors in the upper part of the column. As a result, couples leaving the system are
further enriched with low-boiling components, thereby increasing the clarity of separation of
mixtures.

The main factor in choosing the technological scheme and distillation mode is the
fractional composition.

When choosing a technological scheme, it is necessary to choose such values of pressure
and temperature as:

- exclude the possibility of decomposition of raw materials and products of distillation or
the occurrence of deposits in pipelines;

- do not require expensive refrigerants for vapor condensation (water, air) and heat
carriers for heating and evaporating a liquid (for example, high-pressure water vapor);
- ensure the normal operation of the apparatus and processes associated with the
rectification column with material and heat fluxes;

- provide good performance, do not require large capital and operating costs. [2]
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Foam fire extinguishing installations are mainly used to extinguish highly flammable
liquids and flammable liquids in tanks, combustible substances and petroleum products located
both inside buildings and in the open air [1].

Foam is a collection of bubbles, which helps to eliminate the fire, mainly due to the
effect of surface quenching. Bubbles occur when water is mixed with the foaming agent. Foam
is lighter than the lightest flammable oil product, therefore, when applied to a burning oil

product, it remains on its surface.
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Foams are used in various fire extinguishing systems, including stationary fire
extinguishing systems (warehouses, fuel storage tanks, etc.) and manual (municipal fire
engines, emergency response vehicles at airports, portable fire extinguishers) [2].

Fire-fighting foams are primarily a mixture of surfactants in an aqueous solution. Since
the transportation and storage of the entire foam solution is impractical in most cases, it is
supplied as a concentrate. The water and air needed to create the finished foam is delivered to
the site immediately prior to use.

The extinguishing properties of the foam are:

- the insulating effect - the foam prevents the entry of combustible vapors and gases into
the combustion zone, as a result of which the burning stops;

- the cooling effect is largely inherent in low expansion foam containing a large amount
of liquid.

Physical and chemical properties of foam.

Foam has the stability, the ability to retain the original properties, that is, to resist
destruction in the pasting time.

The multiplicity is the ratio of the volume of the foam to the volume of the foaming
agent solution contained in the foam [3].

The dispersion of the foam is the degree of grinding bubbles (their sizes).

The foam also has electrical conductivity and viscosity, that is, the ability to conduct
electrical current and the ability of the foam to spread over the surface, respectively.

Marks of foam marked with lower dosing rates have higher concentrations of active
ingredients. Similarly, foam concentrate products with a higher dosage have lower
concentrations of active ingredients (foams are more dilute). The trend is to develop products
with a lower dosing rate due to the obvious benefits of transporting and storing diluted
products.

Positive qualities are:

1. Despite some limitations, the foam is very effective in fighting the fires of classes A
and B.

2. Foam - a fire extinguishing agent with a cooling effect.

3. Creates a vapor barrier that prevents flammable vapor from escaping.
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4. Fire extinguishing agent for coating diluted petroleum products.

5. It is an effective substance for extinguishing fires in large tanks with flammable
liquids.

6. Water of various hardness can be used.

Conclusion

Foams are subjected to a variety of standard fire tests by simulating real fire situations.

As in the case of household cleaning and personal hygiene, the developers of fire-
fighting foams are constantly looking for alternatives that are less destructive to the

environment and at the same time continue to satisfy various performance requirements [4].
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The first in the chain of oil refining processes is atmospheric distillation, therefore, all
subsequent refining stages depend on its depth and quality. At the AT installations, shallow
distillation of oil is carried out to produce fuel (gasoline, kerosene, diesel) fractions and fuel
oil. The capacity range of domestic oil refineries is wide - from 0.5 to 8 million tons / year.
The advantage of large unit-capacity plants is obvious: high labor productivity and low capital
and operating costs compared to low-capacity plants. [1]

Even more significant economic advantages are achieved when combining AT and AVT
(or ELOU-AT and ELOU-AVT) with other technological processes such as gas fractionation,
hydrotreating of fuel and gas oil fractions, catalytic reforming, catalytic cracking, purification

of oil fractions, etc. [1]
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Therefore, improving the processes of primary processing and increasing the unit
capacity of the plants is a priority for the petrochemical industry. [1]

Oil is a specific product, characterized by qualitative characteristics (density, chemical
and fractional composition, the presence of impurities). [2]

Unlike other types of combustible minerals, oil is relatively easily extracted, transported
and processed into a wide range of products for various purposes, being:

* raw materials for petrochemistry in the production of synthetic rubber, alcohols,
polyethylene, polypropylene, a wide range of various plastics and finished products from
them, artificial fabrics;

» source for the production of motor fuels (gasoline, kerosene, diesel and jet fuels), oils
and lubricants, boiler and furnace fuels (fuel oil), building materials (bitumens, tar, asphalt);

* raw materials for obtaining a number of protein preparations used as additives in animal
feed to stimulate its growth.

Oil refining is the main area of use of oil. Refining products - gasoline, diesel fuel,
kerosene, fuel oil, lubricating oils, coke, paraffins, bitumen - are used in many sectors of the
economy, including strategic industries such as transportation (gasoline, diesel, kerosene, oils)
and energy (associated petroleum gas, refinery gases, fuel oil). A number of products derived
from petroleum, almost indispensable (lubricating oils, bitumen, paraffin). [2]

The main requirement for the quality of each selected hydrocarbon is purity, i.e. high
concentration of the target component in the resulting fraction.

Rectification is a process of repeated contact of the liquid and vapor phases, with each
such contact a partial evaporation of the volatile component occurs and a partial condensation
of the non-volatile component takes place. The process is carried out by contacting the flow
of steam and liquid, which have different compositions and temperatures.

The driving force of rectification is the difference between the actual (working) and
equilibrium concentrations of the components in the vapor phase, corresponding to the
composition of the liquid phase.

On each plate there is a partial evaporation of a volatile component and a partial
condensation of a non-volatile ingredient. VVapors are enriched with light components, and

liquid - heavy.
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A measure of the effectiveness of a real, or actual, plate is the coefficient of performance
(COP). The efficiency of the plates depends on their design, column diameter, inter-plate
distance, steam velocity, column loading, the physical properties of the mixture to be divided

and many other factors, therefore, the efficiency is usually determined by experiment.
BIBLIOGRAPHY
Churakaev A. M. Gas processing plants. Technological processes and installations. / AM.

Churakaev: Moscow, Chemistry, 1971.

Permanent technological regulations of the unit for primary oil refining (AT-2) TR Ne 03 /
Mariysky NPZ, 2017.

43




Meosucoynapoonwvii nayunwiil scypranr « BECTHUK HAYKU» Ne 8 (17) T.2 ABI'YCT 2019 2.

YK 621.5
Konnakosa B.A.
Crynentka 4 kypca @U3NKO-TEXHUYECKOTO HHCTUTYTA
Ceepo-Bocrounoro denepanbHoro yausepcurera uMm. M.K. AmmocoBa

(Poccus, r. SAkyTck)

HUCITOJIb3OBAHME ECTECTBEHHOI'O XOJIOJJA
B KAYECTBE UCTOYHUKA OXJIAKJIEHUSA NIOMEIIEHUHA

Annomayua: 6 Oannoi cmamve Obll PACCMOMPEH €CMECMBEHHbI XO0N00, KaK albMepHamueHblll
ucmouHux snepauu. B Oannom cnyuae — 1é0. C e20 nOMOWBIO MOJICHO OXNAANCOAMb NOMEWJeHUs, m.e.
NPUMeHAMb 8 KOHOUYUOHUPOBAHUU 8030YXA, MAKAHCE, MONACHO NOCMPOUMb CKAAObL 1b0A OJisl €20 XPAHEeHUs U

IKCnryamayuu.

Knroueevle cnosa: npupoouwiii X000, ecmecmeeHHoe 0XAaxcoenue, 1€0, TbOOXPaHuIuue.

Opna u3 npo6seM COBPEMEHHOCTHU - AaHTPOTIOTEHHOE BO3/ICHCTBHE HA OKPY>KAIOITYIO
cpeny, 00yCIOBICHHOE UCIIOJIb30BAHNEM MCKOMIAEMbIX BUJIOB TOILJIMBA - HEPTH, ra3a, yIiisl.
Cepbe3Hoii TpOOIEMO CTAHOBUTCS MCTOILIEHHE JTHX DHEPropecypcoB, YTO CHIIHHO
CKaXKETCs y’Ke Ha OJIMKaUIIUX MOKOJEHUSX.

J171st penieHust iiu CHUYKEHUS 3TON MPoOJieMbl HEOOXOUMBI TTOMCK U UCTIOJIb30BAHUE
aJIbTEPHATUBHBIX UCTOYHUKOB YHEPTUH.

[TonyueHnne xo0y0/a CBOAUTCA K YMEHBIIICHUIO COAEPKAHUS TEIla B TBEPAOM TeEJIE,
KUJIKOCTH Win Taze. OxyaxaeHue — HTO MPOUECC OTHATUA TeIUla, MPUBOISAIIUN K
MMOHWKEHUIO TeMIIEpaTyphbl WKW U3MEHEHHUIO arperaTHOTO COCTOSIHUS (PU3MUECKOTO Tera.
PaznuyaroT ecTeCTBEHHOE U MUCKYCCTBEHHOE OXJaXKIeHHe. ECTeCTBeHHOE OXJIaXAeHUEe —
ATO OTBOJI TEIJIa OT OXJIAXKIAEMOTO Tella B OKpyKawlyko cpeny. Ilpu sTtom crnocobe
TeMrnepaTypy OXJIaXJIaeMoro Tejla MOXKHO TIIOHM3UTh TOJBKO JO TeMIIepaTyphl
OKpyKarome cpenibl. MICKyCCTBEHHOE OXJaXACHUE — 3TO OXJIaXKJACHUE Tela HUXKE
TEMIEPATypbl OKpY)KaroWEenh cpenpl. [ MCKYCCTBEHHOrO OXJaXACHUS MPUMEHSIOT

XOJIOAUJIbHBIC MAalllWMHbI HWJIHW XOJIOJUJIBHBIC YCTaHOBKI/I.B Ka4C€CTBC CCTCCTBCHHBIX
44




Meosucoynapoonwvii nayunwiil scypranr « BECTHUK HAYKU» Ne 8 (17) T.2 ABI'YCT 2019 2.

VMCTOYHHUKOB XOJI0/1a JIJIsl KOHAUIMOHUPOBAHUS BO3yXa W XPaHEHHUS MPOTYKTOB MOXKHO
NPUMEHATh apTE3UAHCKYI0 BOJY, BOJY XOJIOJAHBIX pEK U 03ep, NEI, a TakkKe BOY,
OXJIQXK/IAEMYIO0 HAPY>KHBIM BO31YXOM.

B namem cnydae Oyner 1enecooOpa3Ho UCIOJIb30BATh JIEMA, TaK KaK Y HaC KOPOTKOE
JIETO U J0JITasi 3UMa.

JIpgoxXpaHWINILA CTYKaT Uil XpaHEHUS 3arOTOBJIEHHOTO JIbJIa B TEIIOE BpEMS roJa
U JIOJDKHBIL:

1) npenoxpaHsTh Jiea OT ASHCTBUSI HA HETO OKPY’KAIOIIEro TEIIOIO BO3AYyXa;

2) obecnieunBaTh OTBOJ TaJOM BOJBI M aTMOC(EPHBIX OCAIKOB, U YIOOHBIN JOCTYyN
KO JIbAY JJIS €TO BBIEMKU;

3) ObITH O€30MaCHBIMU B TPOTHUBOIIOKAPHOM OTHOLIEHUHU;

B koHmuumoHnepax, rae Jiel HENOCPEACTBEHHO COIIPUKACAETCA C BO3AYXOM, JIEJ
JOJIKEH OBITh U3TOTOBJIEH M3 BOJbI MUTHEBOIO KaYECTBA. Takue yCTAHOBKU NMPUMEHSIOT B
OCHOBHOM ISl TEXHOJIOTMYECKOTO KOHAMIIMOHMPOBAHUS BO3/yXa, HAllpUMEp Ha KaKHUX-
160 3aBojax. [1]

JIppoxpanwinina ObIBAIOT ABYX BUOB:

JIbpOXpaHWInILE, B KOTOPBIX JE/ PACIIOIOKEH OCEPEIUHE;

JIpioxpaHuinile, B KOTOPBIX JIEJ PACIIONIOKEH BHU3Y.

JIppoxpaHwinile, KOTOPOE PACIIOIOKEHO IMOCEPEANHE, OTAEISAETCS EPErOpoAKaMU
OT Kamep XpaHeHHs. XOJOJIHBII BO3AYX B KaMephbl XpAHEHHS MPOXOIUT Yepe3 HUKHUE
npoayxu. Harpersiii Bo3ayx BO3BpalllaeTcsl B JIBAOXPAHWIUIIE ISl OXJIAKICHHS YEpe3
BEpXHHE MPOyXU. UTOOBI OTBOUTH TATYIO BOY, JIHJOXPAHUIIHIIE TIOJDKHO HMETh CUCTEMY
KaHaAJIM3al[M1, OCHAILIEHHYIO TUAPABIMYECKUM 3aTBOPOM. B TakoM citydae Teriblii BO3ayx
He OyJeT mocTynarh B MOMEIIEHHE. 3arpyXaroT B JIbJOXPAHWIHILE, TPEUMYIIECTBEHHO,
€CTECTBEHHBIN Jie[ U3 OYHTOB WJIM M3 BOJOEMOB Y€pe3 CHelHalbHbIE JIIOKU, KOTOPbIE
HAxoJATCA B 3aJJHEH CTEHE JISHUKA.

JlenHUKH, B KOTOPBIX JIEJl PACHOJIOKEH CHM3Y, KOHCTPYHUPYIOT B BHUE morpeoa,
KOTOpBIN yrayOsneH B 3emiito. M3omsius creH npu 3ToM 3ackinana. CBepXy MOHTHUPYIOT

HaBeC, KOTOPBIN OyAET 3alHUINaTh JEAHUK OT BO3ICUCTBYS COTHEUHON panuanuu. JlaHHbINA
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THII JICJTHUKOB IIPUMCHAIOT B HEOOIBIINX XO35MCTBAX B BHU/JIC JIBJOXPAHWIINII ITIOCTOSAHHOIO
THIIA.

3anoaHeHne JbAO0XpaHUJInIIA JIbAOM IIPOUCXOJNUT B KOHIIC 3UMBI. BCJ'IGI[CTBI/IG 9TOTO
MOJKHO 00CCIICUNUTh HAMMEHBIIIES TasTHHUC JbJa, a TAKKC 3TO IMO3BOJIUT CMOPO3HUTH KYCKHU

JIbJIa WU OT/ICJIbHBIEC OJIOKU B CIUIONIHON MacCHuB. [2]

3aKII0YEHUE:
[IpumeneHue mabAa JaeT BO3MOXKHOCTb AaKKYMYJUPOBAaThb OrPOMHBIC 3arachl
MIPUPOJHOTO XOJIOZA, KOTOPbIE MOXXHO COXPAHSTh JUIMTEIBHOE BpPEMS C ITOMOIIBIO

TCIIJION3OJISAIINH.

Cnucok Jqureparypsbi:

Hcnonb30BaHne €CTECTBEHHBIX HCTOYHUKOB X0J10/1a JJIST OXJIAXKICHUS U OCYIIICHUS BO3TyXa
B CKB [Onextponnsiit pecypc] URL: http://www.xiron.ru/content/view/31205/28/ (nata
obpaienus 29.05.2019)

JIpnoxpanumnuina [ DneKTpOHHBIM pecypc] URL.:
http://www.xiron.ru/content/view/29259/28/ (nara ooparenus: 04.06.2019)
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ADJUNCT OF MUSIC THERAPY FOR DEADDICTION TREATMENT

Abstract: Music has a variable impact on the human brain, and thus it is already used in the clinical
practise for many of the treatments and ailments. Music therapy is very efficient way to minimalize the
psychological symptoms as it has a direct effect on the brain by the brainwaves which can be studied by an
Electroencephalography (EEG), thus the aim of the whole study is to use the specific type of music in the
treatment of the withdrawal symptoms which are currently being dealt with only medications or consultation
therapies up to an extent. Thus, the correlations between music and brain regions can be successfully found
to be useful in many cases of the treatment. Also, the music therapy which is proposed is an adjunct to the
main addiction treatment which is ongoing in the rehabilitation centres or at home, for better management of

the symptoms which can help the recovery period outlast the relapse of the individual back into the addiction.

Keywords: Electroencephalography (EEG), addiction, withdrawal symptoms, brainwaves.

Addiction is a Latin term for “enslaved by”. It is basically psychological and physical
inability to stop consuming a chemical, drug, activity, or substance, even though it is causing
psychological and physical harm, as it becomes a way of maintaining normal state of the living.
It has a powerful influence on the brain which affects the normal mechanism of its functioning.
The pleasure feeling which is achieved by the brain is registered in the same way despite its
origin, the dopamine which is released in the nucleus accumbens and dorsal striatum, which
Is referred to as brain’s pleasure centre, while the hippocampus lays memories of the rapid
satisfaction, and amygdala which creates a conditioned response to the stimuli.

Types of Addiction: 1) To substances e.g.: alcohol, opioids, cocaine, amphetamines,
etc 2) Impulse regulation e.g.: kleptomania, gambling, etc 3) Behavioural e.g.: sex, food,

internet, work, pain, overthinking, etc
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Existing methods to treat the addictions: Counselling, medication and drug-based
treatment, treating related psychological factors, care to reduce the risk of relapse.

Addiction has three phases: 1) Intoxicating phase 2) Withdrawal phase 3) Anticipation
phase. In the treatment during the withdrawal and anticipation phase the general
psychosomatic symptoms are: 1) Symptoms from substance abstinence: Delirium tremens,
anxiety, insomnia, agitation, hypertension, depression, paranoia, irritability, restlessness,
antisocial behaviour, etc. 2) Symptoms from impulsive disorders: restlessness, anxiety, sad,
rage, tremors, frequent mood changes. 3) Symptoms from behavioural addictions: Irritability,
restlessness, poor concentration, overthinking, frequent conflicts with closed ones, mood
changes.

Music Therapy as an associative treatment method of addiction: As the ongoing studies
on music therapy are widespread now, it is already in clinical use for a number of different
purposes, let it be from increasing memory skills to treatment of many psychological illnesses
too. That being said, the music can also have its contribution to the recovery of the addict, as
in the withdrawal and relapse phase.

Impact of music on bioelectrical activity of the brain: An electroencephalography
(EEG) has helped us determine the ongoing waves created by the activity of brain and
depending upon their frequencies they are classified into delta (1-4 Hz), theta (4-8 Hz), alpha
1 (8-10 Hz) and alpha 2 (11-13 Hz), beta (more than 13 Hz) and gamma waves (30-40 Hz).
Every time of brainwave indicate distinct states of brain and their connections with behaviour.

Delta brainwave- are dominant during sleep, coma, anaesthesia. High delta wave can indicate

high attentiveness.

Theta brainwave- is usually observed in drowsiness and states of low alertness, specific

type of which is “frontal midline theta” which is observed in tasks of mental thinking,
meditation. Theta activity is also connected to emotional functions.

Alpha brainwave- It usually affects 3 regions a) posterior alpha region for alertness

and attentional factors, b) somatosensory cortex and movement, c) auditory cortex, also it is
important to note that alpha power and brain activity are inversely related.

Beta brainwave- occur during awake state and an increase can be caused by stress,

tensions, but it increases the cortical integrity, and cognitive processes, it also causes increased
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blood flow of cerebral cortex and activation of precuneus region which is responsible for
memory association, integration of information, and episodic memory. High beta waves
increase alertness, active concentration.

Gamma brainwave- have low related affects in connection to music impact.

How actually does this will help in the treatment of addiction:
Music basically of 5 types can help in relieving the withdrawal symptoms and in turn
preventing the drift into relapse phase. 1) Classical music: Studies have shown that repeated
listening to classical music for some period increases the alpha wave frequency and as already
stated above it has inverse effect which lowers the brain activity, which proves to be calming,
relaxing and thus withdrawal symptoms like restlessness, anxiety, excitability, paranoia can
be controlled to an extent, thus proving its positive effect. Classical music also has it
therapeutic powers. 2) Nature/ white noise: white noise is a mixture of all the frequencies from
20 Hz and above and can act as beta and gamma waves relieves stress to an extent, causes
euphoria, and a feeling of relief. 3) Lyrical music: Lyrical music is nothing but a simple music
with vocals which triggers rather more areas of the brain than which is done by the instrumental
music. Research studies shows that lyrical music can have both positive and negative impact
on the mind, depending on the choice and genre of music, as it activates our limbic system
particularly amygdala, parahippocampal gyrus responsible for emotions, memory, motivation,
particularly amygdala, and inferior frontal gyrus which assists in language processing.
Speaking neurobiologically studies have also shown that lyrical music modifies its effect with
attentive and nonattentive behaviour, with high alpha wave activity and high theta and delta
wave activity, respectively. Thus, the same can be used for symptoms management like
restlessness, excitability, nervousness, and also for insomnia, depression, low emotional state,
mental stress. 4) Music with 50 — 80 bpm as the heart rate: while some studies have also shown
that it is more important as the tempos of the music than its type for having a stronger impact
on brain. Dr Emma Gray, a cognitive behavioural therapist found out that listening to music
with 50 — 80 beats per minute can put the brain into an alpha state. When a person is awake
his mind is in beta state and full of alertness between 14 — 30 Hz, but as the brains goes into
an alpha state which relaxes and calms our brain, supressing the critical thinking and a sense

of satisfaction. So, this too proves to be a helpful way in the management of many of the
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withdrawal symptoms which a person experience. Also, studies have proven that ‘brain music’
can be used as a tool for treating insomnia. 5) Favourite music: As the research of Teresa
Lesuik shows that listening to favourite music can help boost mood and performance, it still
holds to be true when it comes to neurobiological explanation, as another research article by
Lindsley, Wicke & Walter shows that familiarity and non-familiarity with the music have
variable impacts on brainwave activity, with the same showing high theta brainwave activity
and high alpha brainwave activity, respectively. Simply put, the non-familiarity of the music
affects the state of mind, helps concentrate, and the familiarity with the same can activate the
alpha state thus drifting the brain into more relaxed and calm state. Thus, the music therapy
can be given in the accordance with the same for management of symptoms of withdrawal.

Also, as already known to us that listening to music releases endorphins and so-called
anti-stress hormone, cortisol which can therefore be used for prevention of stress triggered
substance use, during the recovery phase and for the prevention of relapse.

It is also a proved theory as long term music therapy increases alpha and decreases
beta activity and can successfully cure depression, or anxiety symptoms, and can also increase
the cognitive functions.

And finally, the well-known fact that the music also have a impact on the brain’s
reward system, as due to prolonged music hearing dopamine is released into the nucleus
accumbens, and it brings the feeling of pleasure for which the addict is used-to already, which
can prevent the relapse triggers of the individual going back to the addiction phase.

Conclusion: The studies of respectable sources thus backs up my article study that
music thus can be used for management of the symptoms of the withdrawal to an extent. And
thus, the music therapy can be used an adjunct in the treatment of de-addiction, proven by the

effects it has on the human brain.
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OZONE NUCLEOLYSIS: AN ALTERNATIVE TO ORTHOPAEDIC SURGERY

Abstract: Back pain associated with herniated disks has become an important and increasingly general
health problem, both in India and across the world. After all methods ofconservative treatment have been
exhausted, nucleolysis may be a minimally invasive alternative to surgery. In nucleolysis, chondrolytic
substances, or other substances which reduce the pressure within the disk by other means, are injected into
the nucleus pulposus under CT scan or fluroscopic guidance. Among various substances, which have been
employed for nucleolysis, an 0zone-oxygen mixture appears to be very promising. The water-binding capacity
of ozone results in a reduction of pain. Moreover, it has an anti-inflammatory effect and results in an increase
in perfusion to the affected area. Ozone is converted into pure oxygen in the body and has a low allergic
potential. Recent minimally invasivetherapeutic methods such as percutaneous nucleotomy or laser treatment

have not been shown to be superior when compared with ozone nucleolysis.

Key words: Slip disc, ozon, pain management.

Introduction.

Low back pain (LBP) is one of the most common and important clinical, social, economic
and public health problems affecting the human population worldwide.1 Around 70% of adults
suffer from LBP at some point in their lifetime with various degrees of symptom
severity.Additionally, 1.6% to 43% of these patients have LBP associated with sciatic
symptoms.2 In the United States,the incidence of chronic low back pain ranges from 15% to
45%, with a prevalence of 30%.1 Most back pain has no recognizable cause on imaging studies
and is usually attributed to muscle strain or ligament injuries (65%-70%). In 5% to 15% of
cases, the source of LBP is related to degenerative joints and disc disease.2

The natural history of disk herniation is favorable; improvement of symptoms is the norm,
and most episodes resolve spontaneously or after conservative therapy. However, studies have
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shown that low back pain is sometimes still present after long periods of time (at least 12
months) in 37% to 54% of patients.1,3 We know from the natural history of herniated disc that
clinical symptoms tend to disappear in up to 50% of patients and the disc herniation can shrink
at CT or MR scans within eight to nine months after the onset of back pain, but not all patients
can wait so long before improvement symptoms.4,5 Studies dated as early as 1934 drew
attention to the role of herniated nucleus pulposus as an important cause of low back pain and
leg pain.6 Apart from conservative therapy, all other forms of treatmentaim at decompressing
the nerve roots, which are the cause of the patient’s discomfort. These can be done by taking
the disc out by surgery or by decompressing the foramen and disc by different interventions.

Outcome studies of lumbar disc surgeries document a over all success rate between 49%
to 95%.7 Short term success rate after surgery for lumbosacral disc herniation is around 95-
98% with a 2-6% incidence of true recurrence of herniation.This percentage decreases to
around 80% in the long-term due to the onset of symptoms linked to Failed Back Surgery
Syndrome (FBSS) characterised by recurrence and/ or hypertrophic scarring with severe
symptoms in20% of patients.8,9 These figures have stimulated research into newer minimally-
invasive techniques to improve clinical results. At the same time, advances in percutaneous
techniques by interventional procedures (chemonucleolysis with chemopapain, nucleo-
disckectomy introduced by Onik, IDET, LASER discectomy and nucleoplasty) have
minimized the invasive nature of surgical techniques and avoid or decrease complications such
as postsurgical infection. Reducing intervertebral disc size by mechanical aspiration of disc
fragments or partially dissolving the herniation by drying reduces the conic pressure on the
torn annulus and creates the space necessary for retropulsion whenever the circular fibres of
the annulus regain a minimum capacity tocontain the disc under tension.

All percutaneousprocedures are mildly invasive entailing only a shorthospital stay. By
avoiding the spinal canal, these techniques also eliminate the risks of post-operativescarring
linked to surgery which is often responsible for recurrence of pain.9-11 Besides oral
pharmacological and rehabilitation treatments, ozone therapy has emerged as an alternative or
additional treatment option for these patients. Ozone nucleolysis or ozone discectomy is anon-
surgical intervention to treat disc herniation/disc prolapse & discogenic pain. This procedure
has been proved via many studies and researches to be very safe and associated with high
sucess rate for improving the physiological condition as well as pain sensations. The success
rates reported in different studies vary from 65 to 80%. Epidural steroid injections under CT
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orfluoroscopic guidance are also used to minimize radicular pain and to try to obtain complete
pain relief. 12-14 Despite its widespread use to treat a variety of conditions, ozone therapy
remains unknown to most physicians.Ozone (O3) is an allotropic form of oxygen, primarily
known for its ecological properties, industrial applicationand therapeutic effects. Questions
persist concerning its potential toxicity as an oxidant agent versus its reported clinical efficacy.
Percutaneous techniques minimize the invasive nature of surgery, rendering administration
more straightforward and faster while sparing healthy tissue and avoiding or minimizing
complications such as postsurgical infection.15

Traditional open back Surgery for slip disclIn traditional open back surgery, a five to six
inches incision may be needed in order to see the affected nerve root. In creating such a sizeable
incision, a large area of muscle also has to be cut to make an opening of three to five
centimeters, leading to risks of substantial blood loss. Complications of back surgery also
include the use of general anesthesia, which, depending on age and overall health, could be a
significant risk factor. In addition to the invasiveness of the surgery, length of the stay in the
hospital, the painful weeks/months of recuperation time, the heavy use of pain medications
afterwards and the time a patient has to spend away from work should also be considered.
Another important complication after back surgery is the likelihood of scar tissue formation.9-
12 In many cases, the amount of back surgery scar tissue formation leads to additional spine
conditions, which could eventually lead the patient to need another surgical procedure.

Unfortunately, there is 60% success rate of full recovery of symptoms with open back
surgery. This poor success rate appears to be due to complications from back surgery. Scar
tissue formation caused by back surgery can be extremely painful, limit mobility and
flexibility, and greatly diminish quality of life. Extensive scar tissuebuild-up is typically
associated with the long incisions and other tissue damage experienced during traditionalopen-
back surgery. While scar tissue itself is typically not painful, excessive formation of scar tissue
can trigger painif it binds to or impinges on nerve roots.13,14 Patients with failed back surgery
often live in significant pain and disability. This is a loop in which patients are caught. good
pain relief brings the illusion of improved physical ability. But for many patients with failed
back surgery, after a brief honeymoon period, pain, spasm, and weakness reappear at a low
activity level. Although the nerve roots were not damaged directly by the failed back surgeries,
the nerves are now encased in a web of scar tissue, which causes pain and spasm every time
there are movements of the spine and legs.15

54




Meosucoynapoonwvii nayunwiil scypranr « BECTHUK HAYKU» Ne 8 (17) T.2 ABI'YCT 2019 2.

Reasons for failure of surgery

Causes of failed back surgery for herniated nucleus pulposus includes: dural fibrosis,
arachnoidal adhesions, muscle & fascial fibrosis, mechanical instability resulting from the
partial removal of bony and ligamentous structures required for surgical exposure and
decompression leading to facet & sacro-iliac joint dysfunctions, radiculopathy and recurrent
disc herniation.13-15Newer ozone disc nucleolysisWithout the necessity of a surgical
procedure, disc herniations can be treated with a minimally-invasive procedure using ozone.
Muto suggested intradiscal injection of ozone for disc hernia in 1998 under CT guidance and
Leonardi popularized fluoroscopy guided ozone injection into the intervertebral disc.16 Ozone
modifies the core of the intervertebral disc in such a way that the disc herniation resolves. The
treatment is carried out under local anaesthesia and ozone is introduced through a fine needle
into the intervertebral disc without the need to open the spinal canal. This micro-therapy is
carried out under the precise guidance afforded by computed tomography or C arm. Under a
skilled practitioner’s hand, scar formation is minimal ornon-existant. The procedure takes
between 20 and 30 minutes. A Hospital stay and postoperative physiotherapy are not
necessary.

Procedure

Ozone is administered in the form of an oxygen-ozone gas mixture at nontoxic
concentrations ranging from 1 to 40ug of ozone per mL of oxygen, using various percutaneous
methods.17 It is usually performed under local anaesthetic. The procedure is performed with
the patient lying on perone position. Very fine needle is incerted in to the diseased disc under
fluoroscopic guidance.The position of the needle tip is confirmed by small amount of radio-
opaque dye. Then 3-5 cc of oxygen-ozone mixture (in a concentration of 29micrograms /ml)
Is injected. ljection of ozone of this concentration is not harmful to the surrounding tissue. So,
no damage occurs when ozone spreads to the surrounding tissue including spinal cord. Ozone
molecule is not stable. It has a half-life of only about 20 minutes. Also, within 20 minutes only
half of the original ozone remains and turns to oxygen. Increasing the temperature drops this
half-time. For the injection, it is always freshly prepared on the spot (by an ozone generator)
for immediate application. Only ozone resistant syringes can be used for the injection. Some
amount of ozone-oxygen mixture is injected into the paraspinal muscles andpara-radicular soft
tissue to reduce nerve root inflammation and increases the oxygen supply to the para-spinal
cord muscles. The whole process requires about 15 to 30 minutes in experienced hand.
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1,3,13,14,18 How does ozone nucleolysis work?Several mechanism of action have been
proposed to explain the efficacy of ozone therapy including analgesic, anti-inflammatory and
oxidant action on proteoglycans in the nucleus pulposus. The effects of ozone therapy aredue
to the action of active, free radical oxygen atoms being liberated during the breakdown of
ozone molecules, a process which occurs within the nucleus pulposus. Inthe disc, this oxygen
free radical (also called the singlet oxygen) attaches to the proteo-glycan bridges in the jelly-
like material of the nucleus pulposus13. This resultsin the destruction of these proteoglycan
bridges. Water is released from the breakdown of this matrix, which casues the disc to solidify
and shrink back into the annulus fibrosis.19 As a result disc shrinks and mummified. The
intradiscal volume and intradiscal pressure is reduced. It is almost equivalent to surgical
discectomy, and so the procedure is called ozone discectomy. It is also known as ozone
nucleolysis or ozonucleolysis.

The result is the decompression of nerve roots and the elimination of radicular pain. Other
positive effects have been attributed to ozone nucleolysis. It has an anti-inflammatory actionby
inhibitions of materials produced by inflammation and tissue oxygenation is increased due to
increased 2,3 diphosphoglycerate level in the red blood cells. All of these factors lead to
decompression of nerve roots, decreased inflammation of the nerve roots and increased oxygen
supply for the diseased tissue.Indications of ozone nucleolysisOzone nucleolysis may be done
in most disc-related pain. The following are possible situations in which this therapymay be
efficacious. It can be done in degenerated disc without any prolapse or nerve root irritation.
This category is called discogenic back pain or back pain due to internal disc disruption. Axial
dull ache in the low back which increases with the flexion of the spine is the main clinical
feature. Leg pain is not a feature and there should not be any dermatomal pattern of radiation.
Provocative discogram should be performed for diagnosis. Positive discogram (provocation of
similar pain at a pressure belowl5 psi) proves the presence of sensitized nociceptors and
suggests that ozone therapy may be efficacious. It can be done in contained disc prolapse or
disc bulge with root irritation.2,4,5,20,21

Contraindications of ozone nucleolysisThere are few conditions when ozone therapy
should not be performed. These are active bleeding from any site, pregnancy, G6PD
deficiency, active hyperthyroidism, loss of control of urination & defecation, progressive
sensory & motor loss, calcified disc herniation, intraforaminal
herniation.5,20,21ComplicationsComplications of ozone therapy are very rare. They include
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post-procedural muscle spasm, burning pain (which is transient), and discitis (very rare due to
the bactericidal effect of ozone). Other complications are similar to a discographic procedure.
On the other hand, surgical discectomy has much higher side effects compared to remarkably
few side effects of ozone discectomy. Ozone therapy is usually a day case procedure and
general anesthesia is not usually required. Ozone therapy is gaining popularity in different
countries, including India, due to low cost, shorter hospital stays,less post-procedural
discomfort, and good side effect profile. 22, 23, 24

Comparative studies

There has been surge of interest in search of safer alternative methods of decompressing
the nerve roots while maintaining the structural stability. Epidural steroid injection,
transforaminal epidural procedures has a high success rate (up to 84%) but chances of
recurrences are also high.22,25,26 Chemonucleolysis using chymopapain has moderate
success rate (approximately 66% at one year).27,28 It has also the chances of anaphylaxis
following intradiscal chymopapain injection.Injection of ozone for discogenic radiculopathy
has developed as an alternative to chemonucleolysis and disc surgery. Bonetti et al also
reported excellent results in 74.4% patients six months after .ozone therapy.29 Andruela et al
had similar results (70.3% at 6 months).Lu et al showed “excellent” or “good” resultin more
than 90% patients. However, ozone disc nucleolysis is a fairly new technology, and there are
few (if any) randomized, controlled trials concerning this procedure.

Further clinical research will be required to elucidate its efficacy. On an anecdotal level,
however, ozone disc nucleolysis (performed by the first author on this article) has lead to
significantly improved pain and function in a number of patients in Bangladesh and improved
results have been tracked over many months. In addition, the relatively low cost of the
technology means that it can be performed in areas of poor financial resources, such as
hospitals in the developing world.Owing to its fairly high success rate, less invasiveness, and
remarkably fewer side effects, ozone therapy for slip disc is becoming very popular in different
areas of world.19-21 Oder et al studied 621 patients to determine associations among the
morphology of the disc disease, patient-specific data and treatment outcomes. Six hundred
twenty-one consecutive patients were subjected to CT-guided ozonucleolysis in combination
with periradicular infiltration by steroids under local anesthesia. Patients younger than 50 years
had significantly better results 6 months after treatment.30 Andreula et al reported a 78.3%
success rate in patients treated with ozone therapy and periganglionic steroid injection
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compared with a 70.3% rate in those treated with ozone therapy alone; complications occurred
in 2 of 235 patients and consisted of episodes of impaired sensitivity in the lower limb onthe
treated side, which resolved spontaneously within 2hours.21 In a series of 45 patients, Buric
et al studied the differences in outcome between intradiscal ozone chemonucleolysis and
microdiscectomy in patients with noncontained lumbar disc herniations. They documented that
27 patients (90%) in the chemonucleolysis group showed a statistically significant
improvement in pain and function; the same was true in 14 (93.3%) patients in the
microdiscectomy group.18 Das et al, in an Indian population cohort study, evaluated 53
consecutive patients with lumbar disc herniation.

All presented with clinical signs of lumbar nerve root compression supported by CT and
MRI findings. They were treated with a single session of intradiscal ozone therapy.
Therapeutic outcome was assessed after 2 years. Pain intensity was significantly reduced
following treatment. No major complication was observed in this case series.19 Xu et al
included 187 patients with sciatica and low back pain with positive Lasegue sign and
diagnostic verification by CT and MRI exhibited disc protrusion with nerve root or thecal sac
compression. They compared the effectiveness rates after one week (103 cases), 2 weeks (61
cases), and 4 weeks (23 cases) treatment sessions of intradiscal ozone therapy. The effective
rate was 82.02% in all groups.31To conclude, ozone nucleolysis is a new procedure which
offers the promise of excellent pain relief and the avoidance for surgery in patients with
prolapsed nucleus pulposus. In addition, it has the benefits of being a safe, cheap procedure
which does not require highly expensive equipment. For these reasons, it appears to be an
excellent option in the setting of Bangladesh, where the practice of pain management is still in
its infancy.
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PERSONALISED DOSING OF MEDICINES FOR CHILDREN

Abstract: Doses for most drugs are determined from population-evel information, resulting in a standard ?
one- size-fits-all* dose range for all individuals. This review explores how doses can be personalized through

the use of the individuals’ pharmacokinetic (PK)-pharmacodynamic (PD) profile, its particular application
in children, and therapy areas where such approaches have made inroads.
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Key findings

The Bayesian forecasting approach, based on population PK/PD models that account for variability
in exposure and response, is a potent method for personalising drug therapy. Its potential utility is even
greater in young children where additional sources of variability are observed such as maturation of
eliminating enzymes and organs. The benefits of personalised dosing are most easily demonstrated for drugs
with narrow therapeutic ranges such as antibiotics and cytotoxics and limited studies have shown improved
outcomes. However, for a variety of reasons the approach has struggled to make more widespread impact
at the bedside: complex dosing algorithms, high level of technical skills required, lack of randomised

controlled clinical trials and the need for regulatory approval.

Summary
Personalised dosing will be a necessary corollary of the new precision medicine initiative. However,
it faces a number of challenges that need to be overcome before such an approach to dosing in children

becomes the norm.

Introduction

For the majority of drugs, therapeutic doses are proposed based on population-level
information, focussing on the typical patient and recommending a standard, ‘one-size- fits-all’
fixed dose range. However, this approach to dosing does not to a great extent account for the
prevalence of between-patient variability in systemic exposure

(pharmacokinetics (PK)) and the consequential biological response (pharmacodynamics
(PD)). Demographic, genetic, clinical and environmental factors have been shown to
contribute considerably to this population variability, and hence, individual patients can
differ substantially in their response to drug therapy or their susceptibility to adverse drug
reactions. This is of particular importance for drugs with narrow therapeutic ranges where
the variability increases the likelihood of serious toxicity or otherwise treatment failure. Drug
dosing in children has traditionally been extrapolated linearly from adult doses with
adjustments based on age, body weight or body surface area. This method is easy, simple and
does not require the use of complex dosing algorithms. However, the relationship between
dose and age is not linear as children are in a continuous state of

development and maturation and which can have a significant impact on both the PK

and the PD of many drugs.
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Age-related changes in absorption, distribution, metabolism and excretion and response
to drugs have been demonstrated in young children as a result of the ontogeny process.
Absorption, and hence the bioavailability, of orally administered drugs usually approach
adult values by approximately 5 years of age because of alterations in gastric pH and
gastrointestinal motility as well as the maturation process for efflux transporters and intestinal
metabolism. The distribution of drugs is also affected in neonates and infants because of the
increased total body water-to-body fat ratio and the decreased amount

and affinity of plasma proteins, albumin and as-acid glycoprotein. In addition, hepatic
metabolism and renal excretion of drugs are decreased in the first year of life, whereas the
enzymatic activity of specific hepatic cytochrome P450 isoenzymes exceeds the adult
values in the age range 1-12 years. The development process can also affect drug efficacy
response or sensitivity to adverse effects. For instance, it has been shown that children are
more sensitive to the anticoagulant effects of warfarin as compared to

adults due to significantly lower levels of prothrombin and vitamin K-dependant
clotting factors.

Therefore, a simple linear extrapolation of drug doses from adults to children may result
in systemic exposures and/or clinical responses that are not equivalent in the two populations.
Moreover, in terms of the challenges to optimising drug therapy, developmental effects
should be considered an additional source of variability, increasing the complexity of drug
treatment in children, particularly the neonatal and infant population. The risk-benefit profile
for all drugs is intrinsically linked to the doses administered and even more so for potent
drugs with a narrow therapeutic range. From this perspective, it could be argued that where
doses can be personalised for patients through an understanding of a drug's PK and PD
response, and the factors

contributing to their between- and within-patient variability, the potential for improving
the risk benefit profile is likely to be even greater in children.

Personalising dosing in children through Bayesian forecasting

Personalised dosing is a concept that recognises each individual has unique PK and PD
characteristics, governing the time course of drug effect, and pivotal to optimising therapy.

Knowledge of the individual's PK/PD parameters is therefore key to individualising drug
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doses and improving treatment response.

The concept of Bayesian forecasting, a proactive approach to dose individualisation of
drugs with narrow therapeutic ranges, was first introduced by Sheiner et al. in 1979 and was
first applied on a microcomputer by Peck et al. The method utilises population PK/PD
models, incorporating clinically significant covariates that explain the between- and within-
patient variability, to prospectively identify individual's PK/PD parameters and hence
personalise dosing. The Bayesian approach has been shown to be a major advance on
traditional therapeutic drug monitoring (TDM), which is a reactive attempt at dosage
individualisation. Bayesian forecasting has several advantages over traditional TDM; it can
be used during complicated drug dosage regimens, at non-steady state conditions, and when
only a limited number (1 or 2) of serum drug data are available.

The latter is of particular importance and a major advantage in the paediatric population
where decreasing the aggressiveness of interventions is always preferable.

To illustrate the difference between the two approaches, the example of aminoglycoside
antibiotics will be discussed(Figure 1). The traditional method of monitoring
aminoglycosides to ensure the target therapeutic range is achieved is to give an initial
standard dose and then to measure the peak and trough concentrations at steady state.

The observed concentrations are then used to adjust the dose, through the use of a
nomogram or individualisation by estimating PK parameters, assuming a one- compartment
model with clearance and volume of distribution and linear kinetics. However, often more
complex models than one-compartment may be required to avoid bias in parameters and the
steady state condition is not always attainable, particularly in premature neonates and
critically ill children with variable renal function that can alter the drug disposition. In
contrast, in the Bayesian approach population PK models are implemented that incorporate
not only the typical PK parameters describing

aminoglycoside disposition but also the between- and within-patient variability, and the
covariates that explain this variability. An initial a priori estimation of the individual patient's
PK parameters, and hence, dose can be predicted with greater certainty using the population
parameters of the PK model (knowing that the model is representative of other patients in

the population) and the individual patient covariates (age, weight, renal function etc). The
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parameters can subsequently be refined by considering the individual's observed drug
concentrations (taken at any time with no need to attain the steady state). The Bayesian
individualised PK parameter estimates are then used to predict the subsequent drug dose (a
posteriori) to attain the predefined target concentration. After the first few observations, the
individualised parameter estimates become patient data driven with less influence from the
population model parameters.

This is expected given the nature of the Bayesian objective function. In the future as
models become more mechanistic, accommodating more patient and disease-specific factors,
further improvement in individualised dose will be realised. Indeed, the highly detailed,
mechanistic, physiologically based PK (PBPK) models potentially offer enhanced prediction
capabilities and also extrapolation capacities. Individualised,physiological (system specific)
parameters derived from a PBPK model for a given drug should be transferable to other drugs

administered to the same individual as informative priors.

(a) (b) Population
Standard dose PK/PD data
l A priori (initial dose)

==
estimation
Patient Population PK/PD model
—
[ I
Blood samples l »
Dose taken at steady Individual Blood A K
adjustment state ndividuy sampies taken New
parameter at non-steady state patient
4 estimation
Individual parameter
estimation A posteriori dose
L | estimation (Dose |
adjustment)

The difference between the traditional therapeutic drug monitoring (TDM) approaches
and the Bayesian approach. (a) The traditional TDM approach involves administering a
standard dose to the patient; frequent blood samples taken at steady state are required for
individual parameter estimation and subsequent dose adjustment. (b) The Bayesian approach
involves developing a population PK/PD model using population PK/PD data. A priori
(initial) dose for a new patient is estimated using the mean population PK/PD parameters

and the individual patient's covariates (age, weight, etc.). The parameters can subsequently
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be refined using the individual's drugblood concentrations taken at non-steady state for a
posteriori dose estimation (dose adjustment).

Most Bayesian forecasting algorithms utilise the maximum a posteriori probability
(MAP) method to estimate the individual PK parameters. The approach involves
incorporating the mean and the standard deviation (SD) of the population PK parameters
with the observed drug concentration data to forecast the individual PK parameters.
Alternative, non-parametric approaches such as the ‘multiple model’

Bayesian forecasting make no assumption about the shape of the parameter distribution.
Instead the non-parametric prior includes one set of PK parameter values with associated
probabilities for each subject in the population. As Bayesian feedback from serum
concentrations is obtained, each set of parameter values in the non-parametric prior has its
probability recomputed and in this way provide maximum precision in achieving the target
concentrations.

The aim of this review was to highlight the clinical utility of personalising drug dosing
in the paediatric population using the Bayesian approach and some examples of therapy areas
where such an approach has been evaluated. The opportunities and challenges to
implementing personalised drug therapy for children in clinical practice will also be
discussed.

The Academic Search Premier (EBSCO), CINHAL, MEDLINE, PubMed and
EMBASE databases were searched for relevant references. The search terms used
included ‘Bayesian forecasting’, ‘dosage individualisation’, ‘personalised medicine’,
‘children’, ‘developmental’, ‘pharmacokinetics’, ‘pharmacodynamics’, ‘models’,

‘antibiotics’, ‘anticancer’, ‘chemotherapy’, ‘oral anticoagulants’ and ‘dosing software’.
Additionally, the bibliographies of the retrieved articles were used to identify additional

relevant references.

Anticancer drugs
Optimising dosing regimens of anticancer drugs for children present a major challenge
in the clinical oncology setting. This is particularly evident in infants and the very young

children due to the considerable developmental physiological changes occurring in this age
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group. Traditionally, dosing of anticancer drugs in children has been based on body surface
area with dose reductions in the very young children, due to their narrow therapeutic range.
However, anticancer drugs are generally associated with large between-patient variability in
PK and PD in addition to the considerable effect of pharmacogenetics. The use of standard
fixed dosing in anticancer treatment has been shown to cause twofold to fivefold variability
in drug concentration between patients.

Moreover, ignoring the variability in drug disposition and efficacy/toxicity leads
to increased risk of serious toxicity and treatment failure in this population.

Population PK/PD models of for anticancer drugs have been developed to identify and
quantify the complex PK and the relationship between PK and PD including the influence of
pharmacogenetics. Modelling can assist in optimising dosing schedules for both single-agent
and combination regimens and identifying possible drug interactions with anticancer agents.
In the paediatric setting, modelling has been used to describe the wide variability in this
population and to identify the covariates that contribute to this variability and hence assisted
in optimising dosing regimens to avoid toxicity and treatment failure.

Busulfan, an alkylating agent used as a part of the conditioning treatment prior to
haematopoietic stem cell transplantation, has a narrow therapeutic range, requiring the area
under the curve (AUC) to be targeted in the range 4-6 pg h/ml, to reduce the risk of liver
toxicity (veno-occlusive disease, VOD) and graft rejection.Busulfan is associated with high
between-patient variability which has been attributed to various factors which makes it very
difficult to achieve the target AUC with a standard dose. The use of intravenous busulfan has
alleviated some of this variability, yet there is still considerable variability in response and
toxicity which necessitates dose individualisation.

Personalising oral busulfan dosing in children using the Bayesian forecasting approach
has been proven to improve the clinical outcomes, reduced doses in 69% of patients, lower
incidence of VOD compared to the conventional approach (3.4% vs 24.1%) and successful
engraftment in all patients. The approach has also been shown to improve the clinical
outcome in a combination regimen with cyclosporine; 90-day VOD-free survival was 97%
compared to 76% using the conventional approach, and the graft-

versus-host disease outcome was successful in the majority of the patients who received
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the individualised doses.

The Bayesian dose individualisation approach has also been shown to improve the
outcome of intravenous busulfan treatment with a higher proportion (72%) of personalised
doses achieving a therapeutic steady state concentration range as compared to 57% of the
FDA approved doses and 70% of the European Medicines Agency approved doses.

Carboplatin, a platinum compound widely used in solid paediatric cancers such as
neuroblastoma and brain tumors, is a narrow therapeutic index drug whose systemic
exposure correlates with both response and toxicity. The standard formula used for
carboplatin dosing depends on the estimation of the drug's AUC which usually requires
frequent blood sampling to be obtained and is particularly burdensome for children, costly
and time-consuming.

Estimation of carboplatin AUC using limited sampling strategy and Bayesian
forecasting has been shown to be more reliable and convenient than the conventional
methods that use renal function or body surface area. The method has been used for
adjusting high-dose carboplatin treatment in children and was shown to achieve
carboplatin exposure within 80—-126% of the target AUC values as compared to 65— 213%
of the target values without dose adjustment.

Methotrexate (MTX), an antifolate drug used in high doses for the treatment of various
paediatric cancers such as acute lymphoblastic leukaemia and acute myelocytic

leukaemia, exhibits large between-patient PK variability that has been shown to affect
clinical outcomes. The use of a standard fixed dose can result in up to sevenfold

difference in plasma concentration.Individualising MTX dosing in children with B-cell
leukaemia based on the individual's capacity to clear the drug resulted in better outcomes
than standard doses, with the mean rate of continuous complete remission at 5 years of 76%
VS 66%, respectively.

Methotrexate forecasting algorithms in the clinical setting can also provide clinicians
with valuable information such as the patient's capacity to clear MTX as expected, the
probability of developing MTX dose-limiting toxicity (mucositis), and whether more

aggressive leucovorin rescue therapy is warranted to reduce the risk such toxicity.
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Antimicrobials

Perhaps the most obvious therapy area and patient population for which to implement
personalising dosing is antibiotics for critically ill patients. Such patients commonly have
severely altered and variable PK are infected by less susceptible organisms and have a
reduced capacity to fight the infection as a consequence of an overwhelmed and/or
suppressed immune system. Infection in critically ill patients is associated with excessive
morbidity, mortality, length of hospital stay and healthcare costs. Early and appropriate
antimicrobial therapy as well as optimal dosing is associated with improved clinical
outcomes. Moreover, the standard dosing regimens for antimicrobials are usually derived
from studies in non-critically ill, ambulatory patients, so that when applied to critically ill
patients, risks suboptimal drug exposure.43 Marked between- patient variability in PK is
characteristic of critically ill patients and may result from

alterations in cardiac output, tissue perfusion, end-organ failure, increased capillary
permeability, hypoalbuminemia and use of extracorporeal circuits.The amplified PK
variability increases the probability of clinical failure (to clear infection) and emergence of
antimicrobial resistance through low systemic exposures and increases the likelihood of
toxicity through high systemic exposure. Optimisation of antimicrobial dosing in the
critically ill patients therefore needs an individualised approach, which takes into

account the antibiotic-specific minimum inhibitory concentration for the infecting
pathogen, and selects a dosing regimen that has the highest probability of obtaining the target
PK/PD ratio predictive of successful treatment. Antibacterials such as aminoglycosides and
glycopeptides have a narrow therapeutic range and have been subject to traditional TDM
methods to optimise doses.However, in addition to the large between-patient variability,
critically ill patients also displaysignificant intra-individual variability in PK, sometimes
from dose to dose, and coupled with long delays in feedback of plasma levels can result in
inappropriate dose adjustment.

Bayesian dose individualisation of vancomycin in children with malignant
haematological disease, based on the patient's weight, creatinine clearance and

susceptibility of the pathogens involved, has been investigated. The approach was

shown to attain the target therapeutic range significantly better than the fixed dosing
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approach.Bayesian forecasting has also been shown to aid in predicting the pharmacokinetics
of tobramycin in children with cystic fibrosis and hence dose individualisation. Additionally,
a retrospective evaluation of the predictive performance of a Bayesian feedback programme
for tobramycin dose individualisation has been shown to result in a significantly improved
proportion of patients with therapeutic concentrations. Furthermore, personalising doses of
aminoglycoside antibiotics have shown not only to improve treatment outcomes but also to
reduce costs.Bayesian models can also be used to predict trough levels from opportunistic
blood samples taken any time after dosing, obviating the need for time constrained trough
levels.

Voriconazole, the triazole antifungal used in the treatment of invasive fungal infections,
also has a narrow therapeutic range and shows highly variable non-linear pharmacokinetics
such that small dose changes are associated with disproportionately large changes in plasma
concentrations. Inappropriate dosing can result in either treatment failure or serious adverse
events such as hepatotoxicity and central nervous system toxicity. Personalising
voriconazole treatment using a Bayesian adaptive control algorithm was capable of
accurately managing therapy in children independently of steady state conditions.

The antiviral drug, valganciclovir, used for the prophylaxis or treatment of
cytomegalovirus infection in paediatric solid transplant patients,exhibits widely variable
pharmacokinetics especially in children. Inappropriate dosing can result in toxicity or
treatment failure and antiviral resistance which have a major impact on the patients’
morbidity and mortality. Individualising valganciclovir treatment, based on individual AUC,
is providing a promising tool for optimising valganciclovir treatment in paediatric kidney

transplant patients.

Oral anticoagulants

Congenital heart disease accounts for about one-third of all major congenital
abnormalities with a worldwide prevalence of nine per 1000 live births. Substantial
improvements in surgical procedures and medical treatment have resulted in increased
survival rates of children with this disorder. However, there is an associated increased risk of

thrombosis in children undergoing heart surgery with a prevalence of 11% which can lead to
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life-threatening complications like arterial stroke (5.3%), pulmonary embolism (2.9%),
cardiopulmonary arrest (4.1%) and death (5.3%). Hence, the use of oral anticoagulants for
long-term thrombotic prophylaxis has risen to reduce the associated morbidity and mortality.
Warfarin is the most widely used oral anticoagulant,

but its dosing has been challenging to clinicians due to considerable between- and
within-individual variability in its PK/PD and the effect of genetic polymorphisms. The
current evidence available from the largest cohort study in children shows that the proportion
of International Normalized Ratio (INR) values within the target therapeutic range was
found to be 47% for the range of 2.0-3.0 and 61% for the range of 2.5-3.5.

Warfarin acts by inhibiting the enzyme vitamin K epoxide reductase (VKOR), and the
gene for vitamin K epoxide reductase is found in complex subunit 1 (VKORCL).

Mutations in this gene lead to altered VKORC activity and therefore sensitivity to
warfarin, manifesting as significant between-patient variability in anticoagulant dose

requirement.Metabolism of warfarin is influenced by the genetic polymorphism of the
enzyme cytochrome P450 2C9 (CYP2C9), where the variant alleles, CYP2C9*2 and
CYP2C9*3, are associated with reduced enzyme activity, as compared with the wild-

type allele, CYP2C9*1. Patients with the variant alleles of the enzyme CYP2C9 require
lower doses of warfarin, have a greater difficulty in obtaining optimum anticoagulation and
have a higher probability of developing bleeding episodes and elevated INR levels
particularly during the initiation period.In addition, variability in warfarin PK in young
children is further complicated by the ontogeny of the metabolising enzymes. CYP2C9
activity does not reach mature adult values until between 6 months and 1 year of age.

Population PK/PD models of warfarin incorporating pharmacogenetic variables have
been developed and adopted as a tool for Bayesian forecasting. These models can address
variability in both rate and extent of response and hence account for the time delay between
warfarin exposure and increase in INR and can be extrapolated from one population to
another, and they can be used for the prediction of initial doses as well as maintenance doses.

Lee et al. developed a PK/PD model based on the Bayesian approach to optimise
warfarin dosing in adults. The model involved a starting dose nomogram based on CYP2C9

and VKORCL1 genotypes and a titration scheme to adjust the maintenance dose according to
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the observed INR values. This model was used as a prior for derivation of

a paediatric PK/PD model and taking into account the effect of body size on clearance,
the established maturation pattern of the drug metabolising enzymes and the mechanism of
action of warfarin. The dosing approach includes a starting dose nomogram and a titration
scheme. Warfarin starting dose can be derived from the nomogram by matching CYP2C9
genotype with VKORC1 genotype and body weight. Dose revision can be accomplished
using the titration scheme depending on the INR value.

The Bayesian approach was also used by Hamberg et al. to develop a model for
individualising warfarin dosing in adults. The covariates included in the model were age. and
CYP2C9 and VKORCL1 genotypes; age caused a decrease in the dose requirement by about
6% per decade whilst CYP2C9 and VKORCL1 genotype explained up to 4.2- fold and 2.1-
fold difference in warfarin maintenance doses, respectively. This model was bridged to
children by allometric weight scaling of the PK parameters, clearance and volume of
distribution, and the addition of a function to account for maturation of the warfarin
metabolising enzymes. The children's model has been implemented in a user-friendly Java-
based decision support tool. The tool uses the patient's age, weight, baseline and target INR,
CYP2C9 genotype and VKORC1 genotype to predict warfarin dose. It can be used for both
a priori(initial) and a posteriori (maintenance) dose prediction. An evaluation of the
predictive performance of the model showed that the model was able to predict ideal doses
(within £20% of the observed doses) in 41% of cases, increasing to 70% when three or more
INRs were available.The model was also retrospectively evaluated using a cohort of post-
operative cardiac children and has been shown to predict ideal maintenance doses in 70% of
patients.

Personalised medicine software

Many population PK/PD models incorporating the Bayesian forecasting concept have
been developed in children, but as yet there is not a single example of widespread
implementation of personalised dosing of a drug in clinical practice. A primary reason for
this is that the Bayesian forecasting approach has been hampered by the lack of

easy-to-use software. Commonly used population PK/PD modelling software

possessing Bayesian forecasting functionality are difficult to use in a clinical or healthcare
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setting and require a high level of technical expertise. Routine clinical activities require rapid
drug dosing decisions particularly in patients who are critically ill, and therefore, the
personalised dosing software should enable easy and quick use during daily care activities
even by non-experienced users. The software should have a graphical user interface to
enhance navigation through windows or menus. They should also have the ability to run on
computers as well as smart phones and personal digital assistants as their use has increased
dramatically during the past few years.

Additionally, the software should be able to interface with laboratory information
management systems and hospital information systems to facilitate the collection of

laboratory results and relevant patients’ administrative and clinical data, and they should
have the ability to store patients’ databases and ensure confidentiality. Moreover, the
software should be able to generate comprehensive reports in a timely manner which can then
be transmitted to physicians for consultation.

Recently, with the enormous strides in computer processor speeds and performance,
user-friendly personalised dosing software that utilises cloud-based processing systemsthat
can run on smart phones and tablets has been introduced to the healthcare
market.Nevertheless, presently available software is still sufficiently complex and requires
training to enable rapid use at the bedside by healthcare professionals. Indeed, users still
require basic knowledge about the PK/PD (model) for proper interpretation of the software
output and subsequent dosage adjustment decision.

Necessary steps for the clinical implementation of personalised dosing of medicines
Clinical effectiveness trials and regulatory approval

It is apparent that many of the scientific achievements over the past few decades in
pharmacometrics need to be transformed into clinical benefits for patients in the real world
setting. The need for conducting randomised clinical trials to prospectively evaluate the
clinical effectiveness and utility, as well as economic utility, of Bayesian forecasting methods
iIs now pivotal in order to provide the basis for their clinical use, to convince healthcare
providers to invest and adopt these methods as a powerful intervention for improving patient
outcomes. Unfortunately, it has generally proven very difficult to obtain funding from

governmental or charitable organisations for this type of translational work. Clearly, for
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novel drugs, industry will need to incorporate such studies into the development programme.
Although in recent years there have been a number of examples of personalised therapies (on
the basis of genetics or biomarkers) approved by regulatory agencies, there are presently no
examples of approvals incorporating personalised dosing. To satisfy regulatory authorities,
the effect of personalised dosing on the risk/benefit profile will doubtless need to be
demonstrated in randomised controlled trials and validated. Observational studies/data or
modelling studies alone may not be adequate to provide a basis for a regulatory action such
as recommendation for personalised dosing information in the product literature (SPC/label).
Furthermore, it is to be expected the companion personalised dosing software will need to
be approved too. Presently, there is no legislation or guidance on this specific subject to refer
to.

Integration into existing and future clinical decision support systems

Healthcare systems increasingly use electronic medical records and electronic
prescribing in primary and secondary care. They enable access to vast amount of
patient-related data, history, investigations, laboratory results and permit accurate
calculation of doses based on protocols and guidelines, and generate reminders for
monitoring and warnings of potential drug interactions. Although some of this data
could usefully feed into the Bayesian forecasting model, the integration of such

applications can be technically complex and not without administrative challenges local
and governmental (approvals from public health agencies), as well as requiring acceptance by

medical personnel.

Conclusion

Pharmacokinetic—pharmacodynamic model-based clinical decision-making has been
the goal of clinical pharmacologists for the last few decades, ever since the power of Bayesian
forecasting methodology was first described and demonstrated. Its ability to optimise dosing
is likely to be even greater in young children due to the additional variability in PK and PD
observed as a consequence of maturation of eliminating enzymes and organs. The utility of
personalised dosing is most easily discerned and compelling for drugs with narrow

therapeutic ranges such as antibiotics, cytotoxics, immunosuppressants and warfarin, and
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indeed, studies have shown improved clinical outcomes through the use of Bayesian
forecasting methodology. Many other drugs also have complex dose adjustments such as
monoclonal antibodies, where fine tuning of doses and dosing intervals can avoid intermittent
exposure and hence the development of loss of response through antidrug antibodies.

Unfortunately, aside from a limited number of sporadic examples, such model informed
dosing decisions have struggled to make significant headway into bed-side clinical practice.
In the past, output from the complex algorithms was slow; the technical skills required were
high and in general not practical for every day clinical use. More recent advances in computer
technology and parallel advances in precision medicine strategies have however renewed
interest in personalised dosing of drugs. As Bayesian forecasting methods become accessible
to non-PK/PD experts, the reality of personalised dosing should not be too far behind.

However, for personalised dosing to become more widely applicable to a multitude
of drugs, there is a requirement for similar, parallel, innovative breakthroughs in
microsampling technologies and POC testing devices for drugs, biomarkers and

pharmacogenomics, that are accurate, user-friendly and low-cost and that can provide
rapid feedback to clinicians for real-time decision-making. It will also require integrating
into existing or future electronic medical recording and prescribingsystems.

Precision medicine is an emerging approach for disease treatment and prevention that
takes into account individual variability in genes, environment and lifestyle. The goal of
precision medicine is to improve the way we anticipate, prevent, diagnose and treat

diseases and is driven by ‘big data’ biological databases (human genome, proteomics
and metabolomics) and the computational tools to be able to analyse such large data

sets. Clearly, there is a long way to go before personalised dosing is the norm, and there

Is a risk that recent developments in the field are yet another false dawn.
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YIK 1
TI'opauenko A.A.
CeBepHbIil TOCYapCTBEHHBIN MEAUIIUHCKUN YHUBEPCUTET.
Kadenpa oproneanueckoit cToMaTooru.

CrynmeHT 4 Kypca CTOMaTOJIOTHIECKOTO (haKyIbTeTa

OCOBEHHOCTH OPTOJOHTHYECKOI'O JIEYEHMUSA B3POCJIBIX
HHPU ITIOAT'OTOBKE K IPOTE3UPOBAHUIO

Annomayusn 6 nacmoswee pems depopmayuu 3yOHbIX pA006 8 cCOuemanuu ¢ nomepei 3y006 6CMpeuarmcs
6 noumu 100% cnyyaes, OonrbuwioMy KOIUYECMBY NAYUECHMOB HEBO3MONCHO NPOBeCmuU eOUHOBPEMEHHO,

npomesupogatue 6e3 opmoOOHMUYECOKOL NOO2OMOBKU.

Knrwouesvie cnosa: opmooonmuueckoe neveHue, 3yoouentocmmuvle degopmayuu, oeghexmol 3y0HbIX PSAO08,

no02omosKa K opmoneduueacomy Je4eHUro.

Y  B3poClbIX TAlMEHTOB AaHOMAlIWM OKKIIO3MM COYETAKTCA C YaCTUYHBIM
orcyTtcTBUeM 3y00B B 98% ciyuaeB (IlIBapuman B.A., 2003) u B OOJIBIIMHCTBE CBOEM
COTMPOBOXKIAIOTCS  3HAYUTENBHBIMH ~ MOP(OJOTHMUECKUMH,  (QYHKIMOHATBHBIMH U
ACTETUYECKUMHU TpobiieMamMu. 3a PEIKUM HCKIIOYEHHEM IMPOTE3WPOBAHUE MAIMEHTOB C
nedexTaMu 3yOHBIX PSIIOB MOXKET MPOBOAUTHCS 0€3 ydacTusi Bpaya-opTojoHTa. OHaKo, B
OOJBIITMHCTBE CIIy4aeB BCE MAIlMEHTHI TIepeI MPOTE3UPOBAHNEM HYKIAIOTCS B CIIEIIMATIbHON
MOATOTOBKE, OT KOTOPO# OYy/IeT 3aBUCETh YCIIeX OpTOIeanuecKkoro jgeueHus. K crnernuaibHbiM
MEpONPUATUSIM 1O TOATOTOBKE TOJIOCTHU pTa K MPOTE3UPOBAHUIO OTHOCUTCA —
TEPANEBTUYECKUM, XUPYPTUUECKUIM, OPTONEANYECKUNA U OPTOJOHTUYECKUM ITAITbI JICUCHUS.

OpTONOHTHYECKUNA ATall TMOATOTOBKM 3yOOB K MPOTE3UPOBAHUIO MOJpa3zyMeBacT
BBIPDABHUBAHUE 3YOHOTO psA/la, CKYYCHHBIX YYacCTKOB, YCTpaHEHHE BeepooOpa3HOTO
PACXOXKJICHHUSI M CXOXKJICHUSI 3yOOB, HCIPABJICHUE TMOJOKEHHUS OTACJIBHO CTOSIIUX 3y0O0B,
3aKpBITUE TPEM M IMACTEM, YCTPAHECHHE aHOMAJIUI PACHOJIOKEHUS U B3aUMOPACITOIOKEHUS
YENIOCTHBIX ~ KOCTEW, HWCIpaBiieHWe  3yO0OaNbBEONIPHOTO  yJIMHEHHWE, TMpUIaHUE

NnapaJuiCjIbHOCTH  OINOPHBIX BY6OB. Bcé 5310 mo3BossieT I[O6I/ITBCSI IMPpaBUJIBHOT'O
74




Meosucoynapoonwvii nayunwiil scypranr « BECTHUK HAYKU» Ne 8 (17) T.2 ABI'YCT 2019 2.

OpPTOTIEIMYECKOTO JICYECHUS B ONTUMAJIBHBIX YCJIOBHUSX, CHIDKAas PHUCK Pa3BUTHS
(GYHKIIMOHAIBHOW TEperpy3kd TKaHEW MapojoHTa, HapylleHHd B (PYHKIMOHUPOBAHUU
BHCOYHO-HMKHEUEIIOCTHOTO CYCTaBa M )KEBATEIBHBIX MBIIIIII.

Knuanueckass kapTuHa TpH MepeMenieHu 3y00B 3aBUCHUT OT BHJIa NIEPEMEIICHHUS.
[Ipu oTcyTcTBHM BepXHUX 3y00B OOKOBOM IPYIIIBI, MPOUCXOAUT BEPTUKATIHLHOE MTEpEM ELIICHHIE
HwkHUX. [Ipn yganeHuun HUKHHX OOKOBBIX 3yOOB MPOUCXOJUT BEPTUKAIBHOE CMEIECHHE
BEPXHHUX 3yOOB, MEIUAIbHOE W JAHUCTAILHOE CMEIIECHHUE PSIJAOM CTOSIIMX 3yOOB, TaKUM
oOpa3omMm, HapymiaeTcs HOpMaibHOE (GUCCYpPHO- OYTOpPKOBBIM KOHTAKT MEXKIy 3yOamu-
aHTaroHWCcTamMu. MenuanabHbIi HAKJIOH Je(POPMUPYET OKKIIO3MOHHYIO IOBEPXHOCTH
O0KOBOTO OTZEeNa 3yOHOTO psiJia B CATUTTAIbHOM HaIlpaBJICHNUHU, HAKJIOH B SI3bIYHYIO CTOPOHY-
B TpaHCBEp3aJIbHOM HampaiieHUH. [lepemenienne 3y00B B AUCTaTbHOM HAMPABICHUHU MEHEE
BBIPAKEHO [0 CPAaBHEHUIO C MeAMalbHbIM. Bo3Hukine aegopmManuu 3yOHBIX pPSAOB
BBI3BIBAIOT HAPYIIIEHUE JIBIKEHUI HIKHEHN YENIOCTH U (PYHKIIMOHATIBHYIO TIEPETPY3KY 3yOO0B.

Jleuenue manMeHToB ¢ aedopMalusIMy 3yOHBIX PSIOB OCYIIECTBISIOT C MOMOIIBIO
pa3iaMyYHbIX METOJIOB B 3aBHCHUMOCTHM OT BHJA, CTENEHU BBIPAXKEHHOCTH U (HOPMBI
KIIMHUYECKOTO MPOosBIIeHUs. J{J1s1 CO31aHus MPaBUIIBHBIX OKKIIFO3MOHHBIX B3aMMOOTHOIICHHIA
MPUMEHSIOT METO/1 TIOCJIeI0BATEIbHON TU30KKIIIO3UU C UCTOJIb30BAaHUEM OPTOJAOHTHUYECKHUX
annaparoB. CwmelieHue 3y0a B BEPTUKAJIBHOM HAIPaBICHUU YCTPAHSIOT C IOMOIIBIO
BpEMEHHBIX Kamm. [ MomenmpoBaHUS OKKIFO3MOHHOW TMOBEPXHOCTH Ha Kamle CO3/AaroT
TaKU€ Y4YacTKH, KOTOpbIE ACUCTBYIOT B HalpaBleHUH, HEOOXOIUMOM [UIsl MepeMeIleHus
BBIBUHYBINIUXCS 3y0oB. Takke TpH CMEIICHWH B BEPTUKAJIbHOW W TOPH3OHTAIHHOU
IUIOCKOCTSIX MPHUMEHSIIOT OPTOAOHTUYECKHE ammapaTbl, KOTOpbIE MPEJCTABIAIOT COOOMH
OrorenpHbIe WM TJIACTHHOYHBIE MPOTE3bl ¢ HAKYCOYHOM IUIOIIAJKOM, B MECTE€ CMEIICHUS
3y00B. B pesynmbTaTe MpOMCXOAMT pa3zoOIeHHe MPHUKYCa B OCTAIBHBIX Y4JacTKaxX 3yOHBIX
PSIOB, JIEYEHUE TMPOJOJDKACTCS [0 TEX IMOp IOKa HE TMOSBUTCS KOHTAaKThl MEXIY
€CTECTBEHHBIMU 3y0Oamu.

JlpyruMu BapuaHTaMH JiedeHHUs JedopMaiiil 3yOHBIX PSIOB TPH YACTHIHOM
OTCYTCTBHHM 3yOOB  SIBJIIETCS TMPUMEHEHHE DJIACTOMO3UIIMOHEPOB, OpEKeT-CUCTEM,
OPTOJOHTUYECKUX MUKPOUMIUIAHTOB. CpOK TaKOTO JIEUEHUsI COCTABISIET OT 1 Mecsa 10 2x

JICT ¥ 3aBUCHUT OT CJIOKHOCTH MpolLecca.
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[Tocne opTOJOHTHYECKOTO JIEYEHUSI IPOBOJUTCS OCTOSHHOE IPOTE3UPOBAHNE YEPE3
3-6 Mecs1IeB MOCie BOCCTAHOBIIEHUSI OTIOPHBIX TKaHEH rmepeMeleHbIX 3y00B.

Takum 00pa3oM, OPTOJOHTHUYECKOE JIEUEHHUE MEPE] MPOTE3UPOBAHUEM IO3BOJISET
YCTPaHUTh 3y00anbBEOISIPHOE YUIMHEHHE, TPEMbI, YMEHBIIUTh Ne()EKThl 3yOHBIX PSIOB,
CO37aTh HEJIOCTAIOIEE MPOCTPAHCTBO ISl YCTAHOBKH MMILIAHTATOB, a TAKXKE CIIOCOOCTBYET

palMOHaJIbHOMY OPTONEANYECKOMY JICUEHUIO.
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