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Annomauuﬂ: 6 pa60me paccmampuearomcsa  OCHOBHblE ocobennocmu
npoekmupoearus U 9IKcnjryamayuu myp6uH Manou MowgHocmu 6 cocmaee
SHep2emuideckKux YCmaHo80K PACNpPeOeneHHOU dHepeemuku. Auaiusupyromcs
ocobenHocmu pabouux pedxcumos mypour oannozco muna. Ilpusoosmcs Oaumvie o
npo@zemax U nepcnekmueax npumMeHeHus omux yCmaHo60K 6 Poccuu u 3a py6€9f6‘0]l/l.

This paper discusses the main features of the design and exploitation of low-
power turbines as part of power units of distributed energy. The features of the
operating modes of this type of turbines are analyzed. Data on the problems and
prospects of using these installations in Russia and abroad are presented

Knroueevie cnosa: mypooycmanoska, MukpomypoOuHa, pacnpeoeieHHas
OHepcemuKa, NPoeKmuposarue, SKCNyamayus.

Keywords: turbine, microturbine, distributed power engineering, design,
exploitation.
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OOLIENPUHATHIM CIIOCOOOM JIOCTABKM IHEPrOHOCHUTENEH KOHEYHBIM MOTPEOUTENSIM.
OpHako TakoW MOJAXOJ HE BCErja SIBISETCS ONTUMAJbHBIMU U BO3MOXXHBIM B CHILY
psga npuunH. Kpome Toro, m3-3a OOJBIIOrO MpPOLEHTa M3HOCA O0OpYHOBaHUS B
JAHHOM Clly4ae BO3MOXKHBI aBapHUMHbIE OTKJIIOYEHHUS, YTO 3HAYUTENIbHO CHUXKAET
HAJEKHOCTh H3HeprocHabxenus. HeoOxomumocTs MojepHU3aUuM 000pYyIOBaHUS
CUCTEM LIEHTPAJIM30BAaHHOTO YHEProcHA0KEHUsT BO MHOIOM OOYCJIaBIMBAET TAKXKe
pocT Tapu(oB Ha IEKTPUUYECKYIO SHEPTHIO.

B nocnennee Bpemsi Bce OOJBIIYIO aKTyaldbHOCTh MPUOOPETAET HANPABICHHE
pa3BUTHS MaJION SHEPreTHUKU. B OCHOBY KOHUEMIMK JAHHOTO HAMPABICHUS 3aJI0)KEHO
UCIIOJIb30BAHUE HE3aBUCUMBIX M 00OCOOJIEHHBIX HMCTOYHUKOB JHEPrUu IS
YIOBJIETBOPEHUS] TOTPEOHOCTEM YACTHBIX JOMAIIHUX XO3SUCTB U MEJIKUX
NPOM3BOJCTBEHHBIX mpeanpusatuii [1]. Ilpu sToM HCHONB3YIOTCA 3IEKTPUUYECKUE
reHepaTopbl PA3IMUHBIX TUIIOB C YCTAHOBIEHHON MOIIHOCTHIO 10-50 kBT.

Takoifi moaxox B OTIMYME OT LEHTPAIUZOBAHHOIO 3JIEKTPOCHAOKEHHUS
IO3BOJISIET PaA3pEIIUTh HECKOJbKO BaKHBIX 3ajad. Bo-nmepBbIX — BO3MOXHOCTH
HHEProCHA0KEHUS TPYIHOIOCTYITHBIX PallOHOB (1auHbI€ TOCEJIKH, 3aTOPOIHBIE I0Ma).
Bo-BTOpBIX — YCTaHOBKM MaJlO SHEPreTUKU XapaKTepU3YIOTCS 3HAUYUTEIbHO
MEHBIIMM YHCJIOM BpEIHBIX BBIOPOCOB B OKpyXkKaroulyro cpeny. Kpome toro, ¢
UCMOJIb30BAaHUEM TaKUX YCTAHOBOK BO3MOXXHO CO3/1aTh CTaOWIBHYIO CHCTEMY
AIEKTPOCHAOKECHUS, HE 3aBUCSIIYIO OT BHEITHUX (haKTOPOB.

B manoii sHepreTuke MMPOKOE pacpOCTPaHEHUE MOITYUYHIN Ia30Bble TYPOUHbI
MaJioi MOUTHOCTH — MUKPOTYpOUHBL. [IpuHIun paboThl JaHHBIX YCTAHOBOK COCTOUT B
cienyomeM: padodee Teso, MpeAcTaBisatonee co0oi MPOAYKThI CrOpaHUs TOIJINBA,
M0JIaeTCs Ha JIOTAaTKU TypOUHbI, IPUBOAS €€ BO BpaleHue. TypOuHa pa3MelaeTcs Ha
OJTHOM BaJly ¢ F€HEPAaTOPOM IKJIEKTUYECKOW sHepruu. [lapameTpbl paboThl yCTAHOBKHU
KOHTPOJIUPYET aBTOMAaTU3UPOBaHHASI CUCTEMA yTIPABICHHUS.

Ha mnotpeburenbckoM pBIHKE B HACTOAIIMH MOMEHT MMKPOTYpPOHHBI
NpEJCTaBICHbl OOJbIIEeH YacThiO 3apyOeXKHBIMH Npou3BoauteasiMu — Capstone,

Turboden. B Poccunt MUKpOTYpOMHHBIE TEXHOJOTHH HAXOASTCA B CTAUU OMNBITHO-
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KOHCTPYKTOPCKOI'O IPOU3BOJICTBA, YTO O0YCIOBJIEHO CII0KHOCTHIO MPOEKTUPOBAHUS U
JKCIUTyaTalluy TypOOMAaIINH JAaHHOTO THUIIA.

OCHOBHBIMH OCOOCHHOCTSIMU MUKPOTYpPOUH, KOTOPBIE TOJDKHBI OBITH yUTECHBI
MpU TPOCKTUPOBAHUM, SBIISIIOTCS: BBICOKAs YTroBas CKOPOCTh BpaIllEHHUs] POTOPA,
Majble pacxolbl paboyero Tena, MIMPOKUE UANa3oHbl pabouyux TeMIeparyp H
naBneHuil. BcenenctBue »THX OCOOCHHOCTEM il TYpOUH HEpEeAKo TpelyroTcs
JOTIOTHUTEIIbHBIE IKCIIEPUMEHTAIbHBIE U TEOPETUYECKUE UCCIIEAOBAHMS.

[ToBbIIIEHHBIE YIJIOBBIE CKOPOCTH HAKJIAJBIBAIOT OrpaHUYCHUE Ha pa3Mep
pabouux Kojec MUKpOTYpOUH, a Takke 00yClIaBIMBaIOT HEOOX0IUMOCTh MPUMEHEHHUS
BBICOKOOOOPOTHBIX TeHepaTtopoB (10 100000 06/muH). Takxke BcaeACTBUE BBICOKOH
CKOPOCTH BpallleHUs POTOpa B KOHCTPYKIIMU YCTAHOBKM HEOOXOJMMO MPUMEHEHUE
MOJIIMIUITHUKOB CMEIMAIbHOTO TUIA — Ta30JWHAMHUUYECKuX. B pesynbTaTe mpoiiecc
OaJlaHCUPOBKHU POTOPA TYPOUHBI CYIIECTBEHHO OCIOXKHSETCS.

Manass BenMuMHA pacxoJloB paboyero Tejla MPHUBOJUT K HEOOXOJUMOCTH
COKpAIllEHUs TUIOMIAJAM TPOXOJHBIX CEUYEHUH Tra30BOro TpakTa TypOuHbl. Takue
KOHCTPYKTUBHBIE M3MEHEHHS BBI3BIBAIOT MOBBIIIEHUE a3POJIMHAMHUYECKHX MOTEPh B
TpakTe, 4To BiuseT Ha cHHKkeHue KIIJl snepreTnyeckoi yCTaHOBKH.

Cnemuduka paboThl TYpOMHBI B IIMPOKOM JHAIIa30HE TEMIIEpaTyp U AaBICHUN
0o0ycnaBIMBaeTCsl 3HAUUTEIBHBIM BapbUPOBAaHHEM MOTpeOsieMolt MomHocTH [2]. B
pEe3yNbTaTe MEHAIOTCS MapaMeTphl TEPMOJIMHAMHYECKOTO IUKJIA pabOThl YCTAaHOBKH,
TypOuHA 3HAYUTENIbHYI0O YacTh BPEMEHH pabOTaeT Ha YaCTUYHBIX HArpy3Kax, CTO
BBI3BIBAET CJIO)KHOCTH B COIVIACOBAHMM XapPaKTEPUCTUKU TYpPOWHBI C JIPYyTUM
000pyI0BaHMEM SHEPTETUYECKON YCTAaHOBKH (KOMIIpeccop, TeHepaTtop). Takke B 3TOM
Cilydae BO3HUKAIOT ONPECIICHHBIE TPOOIEMBI C PETYIMPOBAHIEM CHUCTEMBI.

N3-3a ocobeHHOCTEH pEryIUpOBaHUS MUKPOTYPOWH MJIsi HUX HEOOXOIUMO
MPUMEHEHUE BBICOKOTOYHBIX CHCTEM aBTOMATUYECKOTO YIPABICHHS, CIOCOOHBIX
MOJIePKaTh CTAOWIBHYIO pa0OTy YCTAaHOBKH NMPU M3MEHEHHH BHEIIHUX (PAKTOpPOB.
JlaHHOE O0OCTOATENBCTBO TAKXKE BBI3BIBAET YIOPOKAHUE KOHCTPYKUHUHU TYpPOHMHHOM

YCTAaHOBKH H YBCIMYCHHC HOOJM OKCIINIyaTalMOHHBIX PaCcxXxoa0B, CBsA3aHHBIX C
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HE00XOAMMOCThIO HACTPOIKHA 000PY1I0BaHHUS.

Tem He MeHee HECMOTpPS Ha pAl OCOOEHHOCTEH, BO3HUKAOIIMX MpPH
MPOEKTUPOBAHUM U HKCIUTyaTalli MHUKPOTYPOHMHHBIX YCTAHOBOK pacHlpeeraeHHOM
DHEPIreTUKH, TaHHOE HAIIPaBJICHUE B HACTOAIIEE BPEMS SBISETCS AKTYaJlbHBIM H
BOCTpeOOBaHHBIM B Poccuu u 3a pyOGexom.

Jlonst npuMeHeHus TypOrH MaJlol MOLITHOCTH JIJIs1 3JIeKTpocHa0xkeHus B Poccun
B Hacrosimiee Bpemsi pacteT. OHU HCHONB3YIOTCS ISl AJIEKTPOCHAOKEHUs

AJIMUHUCTPATHUBHBIX SI[aHHﬁ, CKJIaACKHUX HOMemeHHﬁ, TOPTOBLIX IICHTPOB [3]
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V]IK 536.7

K BOITPOCY MOBBIIEHUSI SHEPTETUYECKOMH
IODPEKTUBHOCTHU MPOIIECCA OITPECHEHMUSI COJIEHOHM BOJIbI
C IPUMEHEHUEM COBPEMEHHOM XOJIOJJUJIbHON TEXHUKN

YaoykamBuiau Tumyp I'eoprueBuy
Yaiikuna Kcennsi AjiekcaHapoBHa
AOay/utaeB MyxamagaMuH Y KTaMOBHY
MarvucCTpPaHThI
HeaxoB Asekcanap Bukroposuu
npenojaBatenb Kadeapsl XONIOAUIbHOW TEXHUKU
OI'bBOY BO «Cubupckuii rocyJapcTBEHHBIM YHUBEPCUTET HAYKU M TEXHOJIOTHI
uMeHn akagemuka M. @. PemerneBay, ropoa KpacHosipck

Annomayua. 6 pabome paccmampusaemcsi npoorema  NOBblULeHUs
SHepeemuieckol dpgexmusHocmu  npoyecca ONPecHeHus CONeHOU B00bl C
npumeHernuem CO6p€M€HH01:Z XOJIOOUNIbHOU MEXHUKU. AHaflus’upyemc;z akmyailbHocno u
nepcneKkmueHocmbs OaHHO20 Hanpaejleru:l. ,ﬂaiomc;z npocHOo3bl oanvHeuue2o
paseumusl.

This paper covered the problem of increasing the energy efficiency of the
saltwater desalination process using modern refrigeration technology. The relevance
and prospects of this direction are analyzed. Forecasts of further development are
given.

Knrowueevie cnosa: snepeemuueckas — 3@gdekmusHocmv,  ONpecHeHue,
X0JI00OUNIbHAS mexrnuKa, ebimMopasicuearue.

Keywords: energy efficiency, desalination, refrigeration equipment, freezing.

Ha COBPCMCHHOM HMHAYCTPHAJIBbHOM OJTallC Pa3BUTHUA O6IHCCTBa AKTyaJIbHBIM H
BOCTpEOOBAaHHBIM  HAaNpaBlI€HWEM CTaHOBHUTCS J(P(HEKTUBHOE  HCIIOIH30BAHUE
MPUPOJIHBIX PECYpCOB JUIsi OOECMEeUeHHs BO3MOXKHOCTH HUX COXpaHEHUs U

BocnojiHeHud. llpy 3TOM B psae ciaydaeB BHEAPEHHE MEPONPHUATHH 0
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pecypcocOepeKeHUI0 CTAHOBUTCSI BO3MOXKHBIM C UCTIOJIB30BAaHUEM PA3TMYHBIX BUIOB
TeXHUKH. OJHUM M3 TaKUX TMEPCHEKTUBHBIX HAIPABICHUW SIBISECTCS MPUMEHCHUS
XOJIOJWJIBHOM TEXHUKU JJIs1 ONIPECHEHUS COJIEHOM BO/IBI.

[IpecHas Bojia OTHOCUTCS K HEBO30OHOBIISIEMBIM MIPUPOIHBIM pecypcaM, 00bemM
ee MOTpeOJieHus] B HACTOSIIEe BpeMsl MPEBBINIACT MPOIEHT BOCCTAHOBJICHUS, YTO
MPUBOJUT K TOMY, YTO KOJIMYECTBO MPECHOM YMCTOM BOABI HA 3€MJIE €KEIHEBHO
cokparmiaercsi. B pesynprare mpobiiema oOecrieueHusi MPECHOW BOJOW CTaHOBUTCS
00I1IeMUPOBOH, a Ha €€ PEIlICHUE TPATATCS 3HAYUTEIbHbIE CYMMBI jieHer [1].

B HacTtosimiee BpeMsi 11 ONPECHEHUS MCIOIB3YETCS YEThIPE OCHOBHBIX
crioco0a: AUCTHILIALMS, 0OpaTHBI OCMOC, BhIMIApUBaHWE U BeIMOpaxuBanue [2]. U3
Pa3IMYHBIX CIIOCOOOB OINPECHEHUS! COJICHOM MOPCKOW BOJBI TEPCIEKTUBHBIM K
pa3paboTke B Oimxkaiiinee BpeMs SBISIETCS CTIOCO0 BHIMOPAXUBAHUS ¢ MPUMEHEHUEM
MCKYCCTBEHHOI'O WJIM €CTECTBEHHOI'O X0J104a. B OCHOBY JIaHHOTO Mpolecca 3a10KEHbI
¢usznueckre OCOOEHHOCTH HW3MEHEHUS TeMIEepaTypbl KPUCTANIM3AIMU BOJIHOTO
pacTBoOpa CJI0M NPY U3MEHEHUU €€ KOHLEHTpaluu. I3BeCTHO, UTO pacTBOP COJIU UMEET
TEMIIEpATypy 3aMep3aHus, MEHbIIYI0, YeM TeMIlepaTypa 3aMep3aHusl YHCTOU
muctmmupoanHoi Bojbl (0 C). Ha sToM npuHIIMIIE OCHOBAHBI, HAIPUMED, CUCTEMBI
JBJOCOJITHOTO OXJIAXKAEHUS, KOrla C UCHOJIb30BaHUEM CMECH COJIEW U JibJa YJAeTCA
JOCTUYb HU3KUX TEMIIEPATyp, TOCTATOUHBIX JJIsl XPAHEHUS TPOILYKTOB.

DU3UYECKH, MPU 3aMOPAKMBAHUU COJICHOM MOPCKOW BOJBI KPHUCTAJUIbI JIbJA
HAYMHAIOT OOpPA30BBIBATHCS U3 MOJIEKYJI BOJBI, B TO BpeMs KaK COJISTHOW pacTBOP
COXpaHseT CBOIO JXKUIKYIO (ha3y Mpu OJHOBPEMEHHOM IOBBIIICHUH KOHIIEHTPAIMU
comu B HeM. Jlanee HEOOXOAMMO TPOW3BECTH pa3[eieHUE KPHUCTAIJIOB JbAa OT
COJISHOTO pAacTBOpa MEXaHMYECKHMM CIOCOOOM — HampuMmMep B IEHTpudyre.
[Tony4yeHHbIE KPUCTAJUIbI MPECHOM BOJBI MOKPBITHI COJITHOM IUIEHKOM, MO3TOMY HX
HEO0OXO0IMMO MPOMBITH MMPECHOM BOoAOM. ITocne BoccTaHOBIEHHS TIPH HCTIOJIB30BAHUH
JTAHHOM T€XHOJIOTHH KOHILICHTpAIUsI COJIu B Boje coctarisiet Bcero 0,05 %, uro aenaer
€€ BIOJIHE TPUTOHOM JJIs1 XO3AMCTBEHHOT'O UCIIOJIb30BAHUS.

Crioco6 BBIMOpPA>XHBAaHUA C MCIIOJIB30BAHHUEM MHNCKYCCTBCHHOI'O XOJIOAa B
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HACTOSIIEEe BpEMs MMEET OTPAHUYCHHUSI, CBSI3aHHBIE C 00BEMOM IKCILTyaTallMOHHBIX
BJIOKEHUU B XOJIOAMIILHOE 000PYI0BaHUE, T. K. B HACTOSLIEE BPEMS MOIY4YaTh X001
0 3aTparaM IIOJydyaeTcs Tropa3llo JIOpOoXkKe, 4YeM TEIUIOBYI0 DSHEpPruio s
BbITIapuBaHusl. MexIy TeM, NMPUMEHEHHWE METOJla BBIMOPAXKHMBAHUS HMMEET CBOU
CYILIECTBEHHbIE NMPEUMYILIECTBA 110 CPABHEHUIO C IPYTMMU METOJAaMU: B 3TOM CIy4ae
He TpeOyeTcs nmpeBapuTeIbHas XUMUYECKas OYUCTKAa COJICHOW BOJIbI, HAOIIOJAeTCs
MEHbIIIasi KOppo3usi, OTCYTCTBYET HaKUIeoOpa3oBaHue, BOZMOXHA Oosiee riry0okas 1o
CPaBHEHHUIO C JPYTUM METOJIaMH OYMCTKA BOJBI OT IPUMECEH COJIH.

[ToBeICUTH 3HEpreTHUecKyro 3PEGEKTUBHOCTD MPOIEcCa OMPECHEHUS! COJEHOM
BOJIbI BO3MOXHO C IPUMEHEHHUEM JTIOCTUKEHUN COBPEMEHHOM XOJIOMIPHOM TEXHUKHU.
B nepByto odepennb 3T0 OTHOCUTCS K UCITOJIH30BAHHUIO KOMITAKTHBIX TEIJI000OMEHHUKOB
C pa3BUTHIMH TOBEPXHOCTAMH TeIiooOMeHa. B HacTosiiee BpeMs CTOMMOCTH
TEMJI0O00OMEHHBIX —afmapaTtoB cocTtaBisger 10 S50 % CTOMMOCTH XOJOJWJIBHOM
ycTaHoBKU. OIHAKO ISl 1IeJIel ONMPECHEHUs MOTYT ObITh HUCIIOJIb30BaHbl, HAIIPUMED,
MUKpPOKaHaJIbHbIE AIFIOMUHUEBBIE TEINI00OMEHHUKHU. [IpocTas KOHCTPYKIMS JaHHBIX
TEIUIOOOMEHHUKOB OTJIMYAETCS HHU3KOW CTOMMOCTBIO, BBICOKON 3(()EKTUBHOCTHIO,
HEOOJBIINM BECOM, YCTOMUMBOCTBIO K AJIEKTPOXUMHUYECKON KOPPO3UH.

Eme oauuM HampaBieHUEM  TOBBIMICHUS A(PGEKTUBHOCTH  ABISETCS
NPUMEHEHHE COBPEMEHHBIX THIOB KoMIpeccopoB. IIporecc BbIMOpa)KUBaHUS
MIPECHOM BOJIBI U3 COJISTHOTO PacTBOpPA SIBIIIETCS dHEpro3aTpaTHbIM — 10 75 M/ Ha 1
M° mpecHoit Boxasl [3]. Ilpu Takoif MPOM3BOAUTENBHOCTH SP(EKTUBHBIM OyJeT
MIPUMEHEHUE COBPEMEHHBIX MOPIIHEBBIX UM BUHTOBBIX KOMIIPECCOPOB.

Kpome Toro, cokpaTuTh 3arpaThl Ha MPOU3BOACTBO  XOJIOJA IS
BBIMOPa)XMBAaHMSI BOJIbI BO3MOXXHO TAaKK€ C MPUMEHEHUEM COBPEMEHHBIX CHUCTEM
aBTOMATHKH, TMO3BOJSIOMUX A(OPEKTUBHO  TepepacnpeniensiTh Harpy3kKu |
MPEeAOTBPAIIATh BO3BHUKHOBEHUE aBAPUUHBIX PEKUMOB [4].

Taxoke ¢ pa3BUTHEM COBPEMEHHOUN XOJIOIUIBLHOW TEXHUKH 00pamiaroT Ha ceOs
BHUMAaHHME TPAHCKPUTHYECKHEe LHUKIbl ¢ npuMmeHenneM COZ2. Takue LUKIBI

OTJIMYAIOTCSl HE TOJBKO O0JjbIIeH 3(DPEKTUBHOCTHIO MO CPAaBHEHUIO C (PPEOHOBHIMU,
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HO TAK¥K€ U ABJSAIOTCSA KOJIOTUYHBIMU.

Takumu o0pa3oMm, ¢ NPUMEHEHHEM COBPEMEHHON XOJOAWJIHHOM TEXHUKHU
BO3MOXKHO TIOBBICUTh JHEPreTUYecKyr0 3(PGEeKTUBHOCTh TIpoliecca OMPECHEHUS
COJIEHOW BOJBI C IMOMOIIBK0 METOJA BBIMOPAXMBAHWS, UYTO NO3BOJUT PACIIMPHUTH

rpaHuObl IPUMEHCHHA OTOIr0 MCTOZa B COBPEMCHHOM MHUPCE.
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APPLICATION OF REGULATIONS AND LEGISLATION BY USERS
OF THE ORGANIZATION'S CONSOLIDATED FINANCIAL STATEMENTS

MoanyanoBa Csersiana MaparoBHa
K.3.H., TOLEHT, TOLEHT
OI'AOY BO «Cankr-IlerepOyprckuii rocyjapcTBEHHbI YHUBEPCUTET
a’POKOCMHUUYECKOTO MPUOOPOCTPOCHUSY,
r. Cankr-IletepOypr, PO

Annotation: the article examines the legislative and regulatory acts governing
federal and industry accounting standards, it is noted that the information should be
adapted to the needs of users of reporting, have a unified system of accounting require-
ments, correspond to the level of development of science and world practice of ac-
counting.

Keywords: government regulatory bodies, accounting, international standards,
federal standards development programs, consolidated financial statements, enter-
prise property.

Industry standards include the specifics of using federal standards in certain
types of economic activities of the state [1].

The bodies of state regulation of accounting in the country include the authorized
federal body and the Central Bank of the Russian Federation. Moreover, the authorized
federal body, in addition to approving federal standards, approves industry standards
in order to generalize the practice of their application by companies. The authorized
federal body, developing international standards, organizing the examination of draft
accounting standards and approving the requirements for the design of projects, repre-
sents our country in international organizations operating in this area.

The Central Bank of the Russian Federation approves industry standards,
12
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summarizing the practice of standards and regulations, prepares programs for the de-
velopment of federal standards with further approval, participating in the examination
of draft federal standards, and develops international standards. In addition to the au-
thorized federal body, the Central Bank of the Russian Federation and the Accounting
Standards Council, subjects of non-state accounting regulation are involved in the de-
velopment of draft federal standards, their discussion, and submission to the authorized
federal body. They ensure the compliance of the draft federal standard with interna-
tional standards, developing proposals for improving accounting standards.

The users of the consolidated financial statements under the Federal Law [2]
include credit and insurance organizations; non-state pension funds; management com-
panies of investment funds, mutual investment funds and non-state pension funds;
clearing organizations; federal state unitary enterprises, joint stock companies, other
organizations whose securities are admitted to organized trading by including them in
the quotation list. Public sector organizations, state (municipal) institutions are not in-
cluded in the users of the consolidated financial statements under the Federal Law [2].

Consolidated financial statements must be prepared in accordance with Interna-
tional Financial Reporting Standards (IFRS). It is drawn up along with documents
(Federal Law of October 28, 2010 N 244-FZ "On the Skolkovo Innovation Center™)
(financial statements presented in the article above) in the manner established taking
into account the requirements of Russian legislation by the Government of the country
in agreement with the Central Bank of the Russian Federation on Federal Law of
05.05.2014 N 111-FZ Federal Law "On Amendments to the Federal Law" On the use
of cash registers in the implementation of cash settlements and (or) payments using
payment cards. " Moreover, the provisions of this document when presenting and dis-
closing financial statements begin to operate and apply to reporting from the first re-
porting period of 2017.

Annual consolidated financial statements must be submitted to shareholders,
founders or owners of the enterprise's property, as well as to the Central Bank of the

Russian Federation in accordance with the specified Federal Law. If the consolidated

13
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financial statements are provided by federal state unitary enterprises, joint stock com-
panies (with federal-owned shares and approved by the list of the Government of the
Russian Federation), organizations included in the quotation list as admitted to orga-
nized trading, then the above organizations need to submit consolidated financial state-
ments only shareholders, founders or owners of the property of the enterprise, without
presentation to the Central Bank of the Russian Federation. Questions of efficiency are
considered in the writings of the author [3-9].

The organization's constituent documents determine the procedure for submit-
ting annual and interim consolidated financial statements to the participants or owners
of the enterprise's property. The Central Bank of the Russian Federation determines the
procedure for submitting annual, interim consolidated financial statements in accord-
ance with the Federal Law Federal Law of July 23, 2013 N 251-FZ "On Amendments
to Certain Legislative Acts of the Russian Federation in Connection with the Transfer
of Regulatory Powers to the Central Bank of the Russian Federation , control and su-
pervision in the field of financial markets ™. So, the development of federal and industry
standards is based on international standards, providing conditions for the uniform ap-

plication of these regulatory and legislative documents in the practice of organizations.
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BO3JIEUCTBUE 6-TUJIPOKCH-2,2,4-TPUMETHI-1,2-
ANTNAPOXNHOJIMHA HA UHTEHCUBHOCTb
CBOBOJHOPAAUKAJIBHOI'O OKUCJIEHUSA ITPHU
SKCIEPUMEHTAJIBHON UIIIEMWHW/PEIIEP®Y3UN
I'OJIOBHOI'O MO3TI'A Y KPbIC

IMonoBa /lapbsi AlekcaHAPOBHA
CTYJEHT
Cxpbuibs Ennzasera BacuibeBHa
CTYJEHT
Kpbuibckuit EBrenunit /ImurpueBuy
KaHIuaT OMOJIOTHYECKUX HAYK, aCCUCTEHT
BepeBkun Anexkceilt Hukosaesnu
KaHIUIaT OMOJIOTHYECKUX HAYK, aCCUCTEHT
OI'bOY BO «BopoHexCckHil TOCY1apCTBEHHBIN YHUBEPCUTETY,
ropos Boponex

AnHomayus: nposedero ucciedosanue eiusHus 6-eudpokcu-2,2,4-mpumemu-
1,2-0ucudpoxunonuna na napamempsvt OUOXEMUTIOMUHECYECHYUU U COOEPICAHUE Oue-
HOBbLIX KOHBI02AMO8 8 MO32€ U CbIBOPOMKE KPOBU KPbIC NpuU udemuu/penep@y3uu 20-
JOBHO20 MO032A. HOKCZB’LIHO, ymo eo3oelicmaeue mecmupyemoco coeouHenust 6 YCII06UAX
namoJiocuu CI’ZOCO6CI’}’18y€m CHUJICEHUIO AHAJIUIUPYEeMbIX napamempos, 4mo moancent
ObIMb CEA3AHO C nposejeHuem uUm AHMUOKCUOAHMHOU AKMUBHOCMU.

A study of the 6-hydroxy-2,2,4-trimethyl-1,2-dihydroquinoline effect on the bio-
chemiluminescence parameters and diene conjugates content in the brain and in serum
of rats in cerebral ischemia/reperfusion was conducted. The study found that the tested
substance reduces the level of the analyzed parameters under pathology development,
which can be related to the antioxidant activity of the substance.

Knrouesvte cnosa: uwemus/penep@ysus 201081020 Mo32d, aKmusHvie Gopmol

KUCI0pOOd, OKUCIUMEIbHBIU CIpecc, OUSUOPOXUHOTIUHOBbIEe NPOU3BOOHDIE.
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Keywords: cerebral ischemia / reperfusion, reactive oxygen species, oxidative
stress, dihydroquinoline derivatives.

Nmemus/penepdysust ronoBHoro mosra (MPI'M) — 310 maronorudeckuii mpo-
1IeCC, Pa3BUBAIOIIMICS B pe3ysibTaTe€ KUCIOPOJHOIO TOJIOJAHHS TKAHU TOJIOBHOTO
MO3Ta U TIOCJIEIYIONIETO BO3OOHOBIEHUS HOPMAIBHOTO KPOBOCHA0XKEHUS — pernepdy-
3ud [1]. UPT'M xapaktepusyeTcsi IPOTEKAHUEM CII0KHOTO KOMILJIEKCAa HEUPOXUMUYE-
CKHMX TIPOIIECCOB, KOTOPBIM BKJIIOUAET B CEOs1 OMOIHEPTETUUECKYIO0 HEJJOCTATOUHOCTb,
[IyTaMaTHY0 SKCAaUTOTOKCUYHOCTD, TUCHYHKIINIO TeMaTodHIIehaTnyecKkoro 6apnepa,
MUKPOCOCYAUCTBIC TOBPEKICHUS, T€MOCTAaTHUECKYI0 aKTUBAIIUIO, IMOCTUIIEMHUYE-
CKYI0 ayTOMMMYHHYIO PEaKIIMIO, TAaTOJIOTMYECKHil anmonTo3. B urore Bce 3TH Tmpo-
IIECCHI TPUBOAAT K THOETN HEHPOHOB, TJIMANIBHBIX M DHIOTEIUATbHBIX KIEeTOK [1].

Cuuraercsi, 4TO OJHY W3 KIIFOYEBBIX POJICH B KacKaJle MaTOJIOTHYECKUX COOBITUIA
npu UPI'M wurpaetr oxucnutenbubiii ctpecc (OC) — siBlieHHE, XapaKTepu3yroleecs
ype3MepHOU renepanueit cBo0oaHbIX paankaios (CP) npu Bo300HOBIEHUH TTOCTYTLIE-
HUS KHACIIOPOJa B UIIEMHU3UPOBAHHYIO TKaHb. B TaHHBIX yCIOBUSX PE3€pPBOB aHTHUOK-
cunanTHol cuctembl (AOC), B HOpME 3aIlHIIaronield OMOMOJIEKYJIbI OT HETaTHBHOTO
BiausiHus CP, okasbiBaeTcs HEAOCTATOYHO [2]. MHUTOXOHAPHUM WUTPAIOT PEUIAFOLIYIO
POJIb B MPOU3BOJICTBE aKTUBHBIX (popM kucioposa (ADK) npu penepdy3noHHOM IT0-
BPEXKJIEHUU, HO 3TO HE €JAMHCTBEHHBIM MCTOYHUK oOpazoBanusi CP. Takxke ydacTHU-
Kamu periepdy3nonHo uHAynHpoBaHHOoro OC ABIsAIOTCS KcaHTHHOKcHa3a, HA JIOH-
OKCHJIa3a, CHHTa3a OKCHa a30Ta, reMorio0uH, muorjoous u np [3]. OC npuBoauT K
3HAYUTEITLHOMY MOBPEXKICHUIO OENKOB, JTUIUIOB, HYKIEHHOBBIX KHUCIOT, MOJUcaxa-
puaOB. MUKPOIMPKYIATOPHAS YacTh COCYJIUCTOTO pycia reMaTodHIe(palIndecKoro
Oapbepa sBisieTcss OCHOBHOM MulieHb0 OC, 9TO CBA3aHO ¢ HU3KOW aHTHOKCHUIAHTHOM
AKTUBHOCTBIO, BBICOKUM COJIEPKaHUS MOJMHEHACHIIICHHBIX KUPHBIX KUCIOT B MEM-
OpaHax M JOCTYMHOCTHIO PEJIOKC-aKTUBHOTO keme3a [4].

B cBsi3u ¢ BbllIeCKa3aHHBIM, MOMCK AHTUOKCUJAHTOB, CIOCOOHBIX JIMKBUIUPO-
Bath nocieacTBus OC, B HacTosIIIee BpeMs SIBISIETCS EPCIEKTUBHBIM HAITPABICHUEM.

bonbmioit HHTCPCC NPCACTABILAIOT JUTHAPOXHUHOJIMHOBEIC IIPOU3BOJHEIC, B YaCTHOCTH
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6-ruapokcu-2,2,4-tpumetui-1,2-quruapoxunonus (JAI'X), mis kotoporo ObLT mpea-
CKa3aH BBICOKMI aHTUOKUCIUTEIBHBIA MOTEHIMAI [5].

Lenbto nanHoi paboThl ObLIO UccienoBanue Bo3aeicTBus I X Ha mapaMeTpsl
ouoxemmmomunectenuu (bXJI) u cogepkanue nueHoBbix kKonbioratoB (/IK) B Tka-
HAX KpbIC ¢ mHayuuposanHou MPI'M.

B kadecTBe 00bEKTa MCCIEIOBAHUS UCTIOIB30BATIN CaMIIOB OesbiX J1abopaTop-
HBIX KpbIC (Rattus norvegicus) maccoit 200-250 r, comepkamuxcsi B ycjioBusix 12-ya-
COBOI'0 CBETOBOI'O JIHsI, KOMHATHOM TeMIlepaType U J0CTyIe K Boje u nuiie at libitum.
NPT'M monenupoBainu ¢ noMolbio 30-MUHYTHOM OKKIIFO3UM OOIIIUX COHHBIX apTepuid
C MOCIEIYIONUM CHATHEM OKKIIF030POB. DKCIEPUMEHTAIbHbIE JKUBOTHBIC ObUIH pa3-
JIeJICHBI HA TP TPYMIILL: 1-asi rpyIina — J0KHOOTIEPUPOBAHHBIC (KOHTPOJIbHAS IPYIINA);
2-as rpynmna — kpbicel ¢ UPI'M; 3 rpynmna - skuBotHble ¢ IPI'M, koTopsie nmoaBsepra-
JUCh BHYTPUOPIOMMHHBIM HHBEKIMIM JII'X B 1 mn ¢du3nonornyeckoro pactsopa
OJIMH pa3 B JieHb B 03¢ 50 MI/KT.

['oMoreHar roJioBHOro MO3ra MoJay4aliy IyTEM €ro pacTUPaHus C IOMOUIbIO I'o-
morenusatopa Daihan HG-15A B 3x-kpaTHOM 00beMe OXJIaXKI€HHON Cpe/ibl BbIee-
Hus (50 MM tpucHCI-6ydep (pH 7,8), 10 MM BTA, 0,5 MM B-MepKanTodTaHO) U
nenTpudyrupopanueM npu 5000 g B reuenue 10 MuH.

N3mepsanu akTUBHOCTb CBOOOJIHOPAIUKAIBHBIX MPOIECCOB C MCTOIb30BAHUEM
ouoxemmmomuaoMeTpa bXJI-07M ¢ mporpamMmMmHBIM oOecrieueHreM. KHHEeTHYEeCKY10
kpuByto bXJI perucrpupoBanu B TeueHre 30 CEKyHI M aHATU3UPOBAIU CIETYIOIINE
MOKA3aTeIU: CBETOCYMMY XEMHJIIOMUHECUEHUUU (S), MHTEHCUBHOCTH BCIIBILIIKH
(Imax), xapakrepusyromux UHTeHCUBHOCTh CO, ¥ BETUYMHY TaHT'€HCA yIJjla HAaKJIOHA
KacaTtelbHON K KpUBOH (tg02), OTpa)aromlyro oOIIyr0 aHTHOKCUAAHTHYIO aKTUBHOCTD
[6]. dns ouenku natencuBHoctu bXJI npumensinu cpeny ciegyroniero cocrasa: 0,4
M 0,1M kammit-pocdatasiii 6ydep (pH 7,5), 0,4 ma 0,01MM FeSOa4, 0,2 M 2%-H0T0
pactBopa H202 (BHOCUMOTO HEIOCPEACTBEHHO MEPE U3MEPEHHUEM ). AHATH3UPYEMYIO
poOy nobasism B oobeme 0,1 M epen BHeceHneM 2%-Horo pactBopa Ho0».

Ouenky conepxanus JIK npoBoauiau cnekTpooTOMETPUYECKUM METOIOM TPHU

18
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JJIMHE BOJIHBI 233HM [7].

OnpIThl NPOBOAMIIM KaK MUHUMYM B 8-M KpaTHOW OMOJIOTMYECKOM M 2-X KpaT-
HOU AHAIMTUYECKOM MOBTOPHOCTAX. Il OLIEHKU HOCTOBEPHOCTH PaA3IUYUN MEXKIY
MOKa3aTeIsIMU UCTIONb30BaH t-kputepuil CThiofienTa. O0CYyKAaI0TCSI CTATUCTUYECKU
noctoBepHbie paznuuus npu p <0,05.

PesynbTaTel nccnenoBanus nokasanu, 4ro y kpsic ¢ UPI'M Bo3pacranu nokasa-
TeNU, oTpaxkarolue UHTEeHCUBHOCTh CO. B Mo3re KUBOTHBIX BTOPOW 3KCIEPHUMEH-
TaJbHOW TPyNNbl yBeIUunBaIuch napamerpel bXJI — S, Imax u tga2, B 2,3, 2,1 u 2,5
pasza OTHOCUTEIBHO KOHTPOJIbHBIX 3HAUYECHUI. B CBIBOPOTKE KPOBU KPBIC C MATOJIOTHUEH
S, Imax u tgo2 yBenuuuBanucs B 1,8, 2,2 u 2,4 pa3za COOTBETCTBEHHO. bblji0 yCTaHOB-
JeHo Takke, yTo koHueHtpamusa K npu MPI'M y kpeic Bo3pacrtana B mo3re B 1,8 pasa,
a B CBIBOPOTKE KPOBH KUBOTHBIX — B 1,7 pa3a. ¥ )KMBOTHBIX TPEThEN IKCIIEPUMEHTAIb-
HOU TpyIIbl 3HAYEHUS TAHHBIX MTOKa3aTeNel CHUKaIUCh. Tak, BBEAEHHUE KpbIcaM C Ma-
TOJIOTUEH COEAMHEHUS TPUBOAWIO K YMEHbIIeHUIO nokazateneit bXJI: S, Imax u tga2
MOHWKAUCH B 2,4, 2,2 1 2,5 pa3a B MO3re JKMBOTHBIX, U B 1,8, 1,9 u 2,2 pa3za B CbIBO-
POTKE KPOBHU COOTBETCTBEHHO. Taike mociie nabeknuil JJI'X Habmroganock najaeHue
koHueHTpauuu J[K B Mo3re u ceiBopoTKe Kpbic B 1,9 1 1,7 pa3a COOTBETCTBEHHO.

[TomyueHHBIE pe3ysbTaThl CBHJETEIBCTBYIOT O criocobHoctu JI'X mposBisTh
AHTUOKCUAAHTHBIA 3 (eKT u cHukaTh cteneHb BbipakeHHoctn OC mpu MPI'M.
Kpome toro, mis JII'X moka3zana criocoOHOCTh MpEeAOTBpaIlaTh HEPBHYIO JeTeHEpa-
U0 TIpH epudepruyecKux HEBPOIATUAX U APYTHX HEHPOereHepaTUBHBIX 3a00JIeBa-
Husx [8]. Ucxons u3 pe3ynbTaToB pabOThI, NajdbHEHIIEe UCCIeOBaHNE TAHHOTO CO-
€MHECHUS B KQUECTBE AHTHOKCUIAHTA U IPOTEKTOPA MPEICTABISET BBICOKUN HHTEPEC
U SBJISETCS MEPCIIEKTUBHBIM.

Paboma eévinonnena npu noooepicke cpanma Ilpezuoenma P® ona moioovix
yuenvix-kanouoamos nayk MK-254.2020.4
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