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OPHNU3UKA

3AXBATKUVH Anexkcanap IOpeBuu
Poccust, MockoBcKast 06/1acTh, T. Banammxa

O ITPUPOJIE 3ABJIYXKIEHUS
O HEBO3MO>XHOCTH BE3OIIOPHOTI'O ABIVDKEHUMS

AHHOmMauusa. Paccmampuearomcst 80npocsl 0 npupode ycmotiuueozo 3a0ayxoeHus, chopmuposasiiezocs 6
HayuHoli cpede XIX-XX 6ek08, 0 HE803MOIHOCMU peanu3ayuu 6e30nopHo20 08UXCEHUS 8 PAMKAX U38ECHHBIX 3d-

KOHO8 MEXAaHUKU.

Kniouesnle cnoea: 6e30nopHoe aGM}KeHLle, mpemuﬁ 3dKOH HbiOI’I’lOHa, epawjamesibHOe a6quC€HLl€, 2/108HbIT

sekmop, uHepyoud, TONUUH.

HacTosiIee BpeMsI 13 BCeX BO3MOXKHBIX BU OB

0e30MOPHOTO IBVKEHUSI PeaJM30BaHO JIUIIb
OJTHO — peakTMBHOE, C OIOPOJt Ha ra30BYI0 CTPYIO,
chOpPMUPOBAHHYIO BHYTPU IBVDKYLIETOCS OOD-
€KTa, TeopeTuyeckoe OOOCHOBaHME KOTOPOTO
6bu10 MpemioxkeHo 3.K. LnonkoBckum B 1903 T.
Bce ocrasmbHbie (OPMBI 6€30TIOPHOTO IBUKEHUS
paccMaTpMBaIOTCS HAyYHBIM COOOGIIECTBOM, Kak
npoTuBopeyvanive GyHIamMeHTaTbHbBIM OCHOBaM
MeXaHMKU.

AHanu3 TBopuecTBa LIMOIKOBCKOTO, HAET OC-
HOBaHMe YTBEPXKIAaTh, UTO €IIE B BO3pACTe IIeCT-
HaauaTu jgeT, B 1873 r., OH paccMaTpuBaJ ajlbTep-
HaTUBHBIN CI10c00 6€30IIOPHOTO ABVKEHMSI, TIpe/I-
ToJiarasi MCIoJib30BaTh [J151 3TOTO [IBA IIepeBepHY-
ThIX MasITHMKA, MalTyIIUX CUHXPOHHO, BO BCTPeyY-
HBIX HallpaBJIEHUSIX.

B 1899 r. npegnoxeHHY0 LIMOTKOBCKUM UAEIO
TIBITAJICS pa3pabaThIBaTh aMEPUKAHCKIUI MHKEHEP
P.X.Topmapn, HO BCKOpe, Kak U LInonKoBCKMiA, Te-
PEKIIOUMIICS HAa aHaAIMU3 PeaKTUBHOTIO IABUKEHMS.
OH 6bLJ1 OTHUM U3 IIMOHEPOB COBPEMEHHO paKeT-
HOJM TEXHUKM, CO34aJ] MepBbIil XXUIKOCTHBIN pa-
KeTHbII1 IBUTaTeb.

IlepBbie TeopeTUUECKME BHIBOAbLI CBOCTB 00-
paTHOTO MasiTHUKA ObUIM OTY6IMKOBaHbI B 1908 T.
MaHYeCcTepCKUM MaTeMaTUKOM A. CTe(deHCOHOM.

IOuHamMudeckas cTabmimsanyst 06paTHOroO Ma-
STHMKA TIOAPOOHO M3ydyajachb aKaJgeMMUKOM
I1.JI. Kaniuueit B 1951 rogy. dxcnepuMeHTaabHOE
YCTPOWCTBO C KPUBOUIUITHBIM TIPUBOJIOM, TTOCTPO-
eHHOe CITelMaabHO I JaHHBIX SKCIIePUMEHTOB,
MOJIyYMJIO Ha3BaHue «MasaTHMK Kanuipr». Oco-
OeHHOCThI0O MasITHMKA Kamuiibl SIBISETCS TO, UTO

repeBepHyTOe (BepTUKAIbHOE) TIOJIOKeH e MasiT-
HMKa MOKeT ObITh YCTOMUMBBIM, B CJTyuae OBICT-
pBIX BUOpaLuit moaBeca.

B mocnenyiomem 3TO HarpaBiieHue 6e30mop-
HBIX IBVDKUTEJEN He MOJyIMI0 CBOEro Pa3sBUTHUSI.

Takum 06pa3oM, repBbie POOKIME TTOTBITKA pe-
anyu30BaTh 0Ee30IMOpPHOE ABMKEHME 3aKOHUMINCH
Heymaueii, (akTUUeCKy, M3-3a HeJO0CTATOYHO
MOABEMHOJ CWJIBI, CITIOCOOHOW pasBMBaTh 00paT-
HbIM MasiTHUKOM. DTa Heyaaua JUIlb YyTBepAuIa
YBEPEHHOCTb HAYYHOTO COOOIIEeCTBAa B TOM, UTO
Takoe JBVDKEHME He MOXeT ObITh peaan30BaHO B
MpUHLNIIE, TaK KaK B 9TOM CjIyyae OHO HapyuiaeT
Tpetuit 3akoH HblOTOHA, KOTOPBIA IJaCUT, UYTO
KaXXA,0MY JeliCTBUIO COOTBETCTBYET PaBHOE U IIPO-
TUBOIMOJIOKHO HAIlpaBJIeHHOE MPOTUBOAENCTBIE,
chopmynupoBaHHbIit HbloToHOM B 1686 rony.

B wiaccuueckoit TpakToBke TpeTuili 3akoH
HploTOHa riacuT, 4TO BEKTOpHas CyMMa BcCex
BHYTPEHHUX CUJ 3aMKHYTOI MeXaHW4YeCKOi Cu-
CTeMBbI PaBHA HYJIIO.

IepBoit MPUYMHOI 3a6IYKAEHUS CTAIO CIINUSI-
HMe TaKMX MOHSITUI KaK 3aMKHYTasl M 3aKpbITas
cucteMbl. TpaaAUIIMOHHO CJIOKMIIOCh TIpeCTaBIe-
HME O TOXAECTBEHHOCTU 3TUX ONpeNeNeHul, B TO
BpeMsI KaK OHUM MPUHIIUIINATBHO Pa3/INYHBbL.

3aMKHYTasl CUCTeMa — 3TO TeopeTuyeckas abd-
CTpakuus, Jaiollee NpeicTaBleHue O pacrapene-
JIEHUM BEKTOPHBIX CUJI BHYTPU CUCTEMBI, KOTOpast
XapaKTepU3yeTcsl TAKUM MOHSITHEM Kak «['JlaBHBbI
BEKTODP» MexaHuuecKkoii cuctemsbl. Eciu «[1aBHBIN
BEKTOP» PaBEH HYJIIO, TO TaKasl CUCTeMa Bcerpaa 6y-
JleT HaXOIWUTCSI B COCTOSTHMM TTOKOS, ¥ OHA He MO-
>KeT y4aCTBOBAaTb HM B KaKOM CaMOCTOSITEIbHOM
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nBkeHuu. Eciu «[/TaBHBIN BEKTOpP» OTINYEH OT
HYyJIsl, TO MeXaHuuyeckas CUCTeMa BbIXOOUT U3 paB-
HOBECHOTO COCTOSIHUM U CaMOCTOSITE/IbHO JIBUTA-
eTCS OTHOCUTEIbHO BHEITHEel CpeJibl.

3aKkphITasi CUCTeMa — 3TO IPOEKTHO-KOHCTPYK-
TUBHBII TePMUH, OMMUCHIBAKOIINIT KOHCTPYKIMUIO,
KOTOpas He MMeeT TeX UM MHbIX MeXaHU3MOB [IJis
B3aMMOJIEICTBUSI C BHEILITHEN cpemoit ajist hopMu-
poBaHMSI COGCTBEHHOTO MABVMKEHMUS, Hampumep,
rpe6GHOM ¥ BO3MYLIHBINA BUHTHI, Mapyc, Kojeca u
Tax jganee.

Takum 06pasom, [IJIs1 aHAIM3a TeOpeTUUeCKOi
BO3MOXHOCTH peanu3ainuy 6e30IOpHOro JBVIKe-
HMSI, HAZ0 YETKO pasfesisiTh TaKue MOHSITUS KaK
3aMKHYyTasi MexaHuueckasl cucTtema (TeopeTuye-
CKM abCTPaKTHOE) U 3aKpbITasi MeXaHMUecKas Cy-
cTeMa (KOHCTPYKTMBHO KOHKPeTHOe).

Eciu B 3aKpbITOil MeXaHMYECKON CHuCTeMe
«['TaBHBIN BEKTOP» PaBEH HOJIIO, TO TaKasi CUCTeMa
HM IIPY KaKMX 0OCTOSTE/IbCTBAX HE CMOYKET peastn-
30BaTh CAMOCTOSITEIbHOE 6€30II0pHOe IBVKEHME.
Ho eciu B 3aMKHYTOIl MeXaHMUYECKOM CUCTEME
«['7aBHBINI BEKTOp» OyAET OTIIMYEH OT HY/S, TO

TaKas CYCTeMa CMOKET peaan30BaTh COOCTBEHHOE
IBVSKEHMEe 06e3 OMopbhl Ha BHEIIHIOI Cpeny.
ViMeHHO 3Ta cuTyalusl paccMaTpuBaaach uccie-
IIOBaTeJIIMM ITPUMEHUTETHLHO K 00paTHOMY MasiT-
HUKY.

OcHOBHbIE 3Tambl MPAKTUUECKOTO OCBOEHMUS
6e30TOpPHOTO IBMKEHUSI PACCMOTPEHBI B paboTe
«besoropHoe aBuxkeHue: Mud WM peasb-
HOCTb» [1].

Cpenu ucciiemoBaresieil 6€30IIOPHOTO ABIKE-
HUSI 0000 C/IeAYET OTMETUTH, OCHOBOIIOJIOKHIMKA
MIPaKTUYECKOTO 6e30II0pHOTO IBVOKEHUST
B.H. Tonmunua', kotopsiit B 1967 rogy mnpencTaBuil
CBOI0 MOJIeTb 6e30MOPHOTO0 ABVMKUTENS (prc.1) Ha
o6CykIeHre CcreuuanucToB ¢usmyeckoro da-
KynbTeTa [lepMCKOT0O ToCcynapCTBEHHOTO YHUBEP-
cuteTa. MHeHMSI CIeLMaauCTOB pa3fenuanch Ha
MPSIMO TPOTUBOIOJOXHbIe. OOHY BUAEIU B 3TON
KOHCTPYKIIUY «CBET0e» Oymylnee 6e30MOPHOTO
IIBVSKEHUSI, IpyTrue 6e3rpaMOTHOCTh U HEJIeTIOCTh
CaMoro aBTOpa, 3aMaxHyBILErocsl Ha CBSITOe Kjac-
cuueckoit pusmky — TpeTuii 3akoH HproToHa.

Puc. 1. Monenb 6e3omopHoro aBwskutesst B.H. TomunHa

TomuuH, CTONKHYBUIMCH C peanbHOCTbIO 6e3-
OTIOPHOTO JIBVKEHUS, S T10J1aralo, ObLT YIVBIEH He
MeHbllle IPYTUX, HO, HECMOTPSI Ha 3TO, OBICTPO ITe-
peLIén OT OMBITOB C KPYTUJIBHBIMM BeCaMM K MO-
Jlesn C MOCTynaTeabHbIM ABMKeHMeM. K coxkane-
HUIO, OH GBI MTPEKPACHBIN I KOHCTPYKTOP-TIPAKTUK,
HO He Bjafiell OCHOBaMM TeODeTHYecKkoil Mexa-
HUKK. C Ipyroy CTOPOHBI, KaK ¥ CerofHs, B Ipo-
IIJIOM BeKe CYLIeCTBOBAJIO 3a0/IykIeHNe OTHOCH-
TeJIbHO BpalllaTeJbHOrO IBVDKEHMS, TO3TOMY B
cBoeit kuure «Hepuoua» Tomunn nucan [3, c. 85]:

1 B 1936 rony Bnagyumup Hukonaesuu TomuuH, 6ymyun
KOHCTPYKTOpOM IlepMCKOrO MalIMHOCTPOUTETHLHOTO
3aBoga uM. @.D. JI3ep>KMHCKOTO, M306PET U C MOJIeNn-
poBaJI IepBoe B Hallleit CTpaHe, a BO3MOXKHO M B MUpe,

«IlenmpocmpemumensHsle U UYEHMPOOEHHblE
CUJibl He 803HUKANM pa3denbHO, OHU 8ce20d YpasHo-
gewusarom dpye dpyea. Ux pasHoodeiicmeyrouwas ece-
20a pasHa Hynw0. Cnpawusaemcs, KAk MOXCHO 3mom
(pusuueckuti Hy1b pasnazamos Ha 20PU30HMATILHYIO U
8epMUKANBbHYIO cdzanujue?

Tem He meHee, 8 UenoM psde pabom 2080pUMcs 0
delicmeuu HeypasHOBeUleHHbIX YeHMPOOEHCHBIX CUIL.
Mmuozue cmaparnmcs ucnonb3o8ams «deticmeue»
UeHMpPOOeHHbIX CUN O OCYUjecmesieHusl 8ceo3-
MONCHBIX, NOPOI0 OUEHb «XUMPBIX», UEHMPOOENCHbIX

YCTPOJICTBO CITOCOGHOE ITepeMellaThCs C TOMOIIbIO 6e3-
OINOPHOTO [MBIKUATENSI, Ha3sBaHHOE MM, He COBCeM
yIauyHO, — MHEPIIOW
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deuxcumeneii, ons «HebecH020 aupmar», 0n1s 8v1800a
KoCcMUueckozo Kkopabas 6e3 npumeHeHUs. pakemol U
m.n.»

Kak Buaum, TomumH, caenaB MoOAesb, OBVKY-
el CUJIOl KOTOPO# BBICTYyNAla LEHTPOOeXHAs
cuia, IPUPONY ITOM CUJIbI He 3HAJ, II03TOMY TaK
IO KOHIIA M He TIOHSIJI, 32 CYET Yero ITOTyUIMIICs
Habogaemblii UM 3¢ deKT 6e30IOPHOro IBUKe-
Hus1. He MOHSIT HE TOBKO OH, HO U CITEI[MaIVCTBI
10 TEOPETUUECKOV MeXaHUKe, KOTOPbIe BOOUMIO
BUEIN 3Ty MO/IeJIb, OJTHOTO B3IJISIA Ha KOTOPYIO
ObLJIO JOCTATOUYHO, UTOOBI ITOHSTH KaKoii (pusuue-
CKMII TIPUHLMIT 3acTaBjsieT e€ nBuraTbes. Toi-
YMHY He XBATUJIO BCEro ITOJIIIara, YToObl CO31aTh
IeMICTBYIOIIYIO MOAEIb 6€30MOPHOT0 IBUKUTEIS
CITIOCOOHOTO MPEOIOIETh TPABUTAIIAIO.

Ommnbka TosumHa B TMOHMMAHUM TIPUPOIBI
BpalllaTeTbHOTO IBVDKEHMSI OTpaskaeT BTOPOIi ac-
ITeKT OOIIero 3a0ayKIeHs HEBO3MOKHOCTU pea-
Ju3anuy 6e30MOPHOro ABVKEHMS, B OCHOBE KOTO-
poro JieskuUT ommmbka HpI0TOHA B TOHMMAaHUY I€H-
TPOCTPEMUTEILHOM CUJTBI.

OTpsiBast CBOM Tpyz «MaTepuaaucTudeckue
Hauvajia HaTypayibHOM dunocodbum» 1686 roma
Ncaak HpIOTOH MpenaBapsieT ero onucaHuem Tep-
MMHOB, KOTOpbI€ OH MCITOJIb3yeT B CBOeil paboTe
[2, c. 26]:

«IlenmpocmpemumensHas cula ecms ma, ¢ Ko-
mopow mena K HeKOmopoll mouke, KAk yeHmpy,
0mosciody npumszusaiomcs, 20HIMCcsL uau Kak Ovl
mo Hu 6bt10 cmpemamca. Takoea cuna msiiecmu,
noo deticmauem Komopoti mena cmpemsmcs K yeH-
mpy 3emau; MAazHUMHA CUund, KOMOPO0 Mene30
npumszueaemcs K MazHumy, u md cuua, Kakoaoio 0s!
OHa He Oblna, KOMOpbsle NJIAHembl NOCMOSHHO OMm-
KJIOHAIIOMCSL 0M NPSAMOJIUHELIHO020 08UMCEHUS U Bbl-
Hy#c0aomcs 00pauiamascst N0 KPUBbIM JIUHUSIM...».

3necb HbIOTOH OCTaTOUHO HEIBYCMBICIEHHO
orpenesseT IeHTPOCTPEMUTETbHYIO CUITY, Kak He-
KYIO BHEIITHIOIO CUJTY, AEMCTBYIOINIYIO HA TeJa U 3a-
CTaBJISTIONIYIO X U3MEHSTh CBOE TPSIMOJIMHETHOE
IBVKEHME, B COOTBETCTBUM C €r0 MEPBBIM 3aKO-
HOM MeXaHMKM, Ha KPUBOJMHETHOE IBVKEHME.
3mech BaKHO OTMETUTD, UTO IO/, LIEHTPOCTPEMM -
TeJbHOI cuioii HpI0TOH MOHMMaeT MMEHHO CUITY,
a He MPOCTO MPEISITCTBYE MPSIMOJIVMHETHOMY JIBU-
SKEHUIO.

Ho BOT TO, 4TO OH HMIIET Jajiee SIBJSETCS Ofl-
HOJt 13 ero GpyHAaMeHTaIbHBIX OMMOOK, OTpee-
JIUBIIEN CYAbOY EeHTPOOEKHOV CUIBI [2, C. 26]:

«KameHw, epawaemsiii 6 npawe, cmpemumcs
ydanumscs om epawaroweti npawy pyku, u 3mum

C60U cmpemiieHueM Hamszuedem npawyy mem cujib-
Hee, uem cujbHee épawjeHue, U KaK moivko €20 ny-
cmsm, mo KkameHs ynemaem. Cumny, npomugonoJioxi-
HYI0 CKA3AHHOMY CMpemJeHulo, Komopoio npawd
NOCMOSIHHO ommsieueaem KameMs K pyKe U yoepicu-
eaem ezo Ha Kpyze, m.e. CUy, HANPAeIeHHYI K pyKe
UU K YeHmpy onucsl8aemoz0 Kpyaa, s Hasuléarw yeH-
mpocmpemumensHot. Imo omuHocumcs u do 8CsIK020
mena, 08uxcyujezocs no Kpyzy.»

3necs HbIOTOH CTaHOBUTCS 3aJI0’KHUKOM JIOTU -
YeCKOro IMPUHIMIIA «aHAJIOIMSI»: eC/IU I'paBUTaLIU -
OHHAs ¥ MarHUTHAs CUIa SABISIOTCS LeHTPOCTpe-
MUTEeIbHBIMU, TO U JI060€ HelpepbIBHOE OTPaHMU-
YeHye IIPSIMOJIVIHETHOTO I BVKEHNS SIBJISIETCS CU-
JION.

Ecau B oTHOWIEHMM TIpaBUTALMOHHOM M Mar-
HUTHOJ CUJIbI YTBEPXKIEHNe, YTO 3TU CUJIBI SIBJISI-
I0TCS LeHTPOCTPEeMUTENbHBIMY, [IPU ONpefeseH-
HBIX YCJIOBUSIX, BEPHO, TO PACIIpOCTPaHeHKe ITOTO
YTBEP>KIeHVs Ha BCe C/lyday HelIPepbIBHOTO Orpa-
HU4YeHus HpHMOHV[HEVIHOI‘O OBVDKeHUST SIBJISIETCS
dbyHnameHTanpHOM ommMb6K0i HbloToHa. Ilpama,
yAepsKMBAIOIas KaMeHb Ha OpouTe BpallleHus, He
CO3[laeT HMKAKOJM CWJbI, a JMUIIb IPENsSTCTBYyeT
MPSIMOJIMHEMHOMY [IBM>KEHUIO0 KaMHS. DTO JOKa-
3pIBAaeTCsl TEM, YTO CUja, KOTOpas HaTATMBaeT
Ipaiy, I[PONOPLYMOHANbHA YIJIOBOV CKOPOCTHU
BpaIlleHus, ¥ eC/IV ObI CYIIeCTBOBAIA aHATOTUYHAST
LIEHTPOCTPEMUTEIbHAS CUJIA, TO TeJO ObI, CKOJIBKO
He yBeJIMuyBai CKOPOCTb BpallleHus], BCeraa ocra-
Bajioch Obl B paBHOBECUM, TaK KaK IPOIOPIIMO-
HaJIbHO 9TOMY YBEJIMYMBAIACH ObI U LIEHTPOCTPE-
MuTenbHasa cwia. Ho nmpu gocTukeHuu omnpene-
JIEHHO#1 CKOPOCTY BpallleHs, eC/IY IIPOYHOCTD Ma-
Tepuasa npauy 6yJeT HeJoCTaTOYHA, OH PBETCS U
KaMeHb YXOJUT C OpOUTDI, HO He B CTOPOHY 1leH-
Tpa, a B IPOTUBONONOXHYI0. [Ipyuém He 1o Kaca-
TeJIbHO, KaK MHOTME CUUTAIOT, a ITOJ] YIJIOM K Heil
B 54,74 rpamyca.

Ecsiin 661 HpI0TOH, TTPOBEJT OTIBIT C TEJIOM, CBO-
060mHO TepeIBUraOIIMMCS II0 BPAIIAOIIEeMYCs
LITOKY, TO yBUZEN Obl, UTO TEJIO 3TO, BCErAa CTpe-
MWTCS OT IIeHTpa K nepudepnu, 1 HUKOrAa 06-
paTtHO. ECc/i He orpaHMYMBaTh TEJIO Ha BHELIHEM
KOHIIe IITOK3, TO OHO BCETHA YXOOUT C OPOUTHI
BpaleHus. JTO yKa3bIBAeT Ha TO, UTO HA TeJIO BO
BpeMs BpallleHMs OeJiCTByeT, IUIIb OLHA CUIIA,
HallpaBjieHHasl B IIPOTUBOIOJIOKHYIO OT LieHTpa
BpallleHMsI CTOPOHY, a LEeHTPOCTPeMUTEIbHOM
CWIBI B TIACCUBHBIX CBSI3SIX (PU3MUECKM He Cylle-
crtByeT. [l0o3TOMy OTOXZOECTBISATb  peaKMIo
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KMHEMAaTUUY€eCKON CBSI3U C LIEHTPOCTPEMUTETBHOM
CIUJION B KOpHE HE BEPHO.

Cnenas oty GyHIaMeHTa/lIbHYIO OMMOKY, Hbio-
TOH BHOBb BO3BpAlllaeTCsl K PAaCCMOTPEHUIO IeH-
TPOCTPEMUTEbHO CUJbI TOKAEeCTBEHHOI IpaBu-
TAallMOHHOMY ¥ MarHUTHOMY B3aMMOZENCTBUIO,
TeM CaMbIM [1aB TIOHSITh, UTO KMHeMaTHUuecKast
CBSI3b BO BpamaTeabHOM ABVMKEHUM U COOCTBEHHO
UCTOUHUKU LI€HTPOCTPEMUTENbHOM CUIbI CYTh
OJHO U TOXe, 3aKpenuB B CO3HAHUM CBOUX MOCJIE-
JoBarteseii MCKakeHHOe IIOHMMaHMe TMPUPOAbI
LIEHTPOCTPEMUTEIBHO Ciibl. Tak OH MUIIET B OT-
HOUIEHUU TeJla, Bpalllalolierocss BHyTpU Kpyra [2,
c. 81]:

«Taxosa yenmpobexHas cunda, ¢ Komoporw meso
dasum Ha Kpye; eli pasHa u npomueonoJIoXHd Cud,
€ KOmMopow Kpyz ommankuedaem meJsio K c60emy UyeH-
mpy».

3aech Mbl yyke BUIUM IIPUIOKeHe YUeTBepPTOTO
cnenctBusl TpeTbero 3akoHa HbioToHA: Y J1I060TO
IeVICTBUS eCTh paBHOe M 06paTHO HAIpaBJIeHHOe
MpOTUBOAENCTBME. B pacCMOTpeHHOM ciydyae B
OTCYTCTBUM TIPUPOSHON LEHTPOCTPEMUTETBbHOM
CUJIbl (TPaBUTALIMOHHOV, MarHUTHOM WIM MHOM
aHAJIOTMYHOM) KPYT JIUIIb OTPAaHUYMBAET JBVKE-
HMe Tejia TION AeCTBMEM IIeHTPOOEKHOM CUIIBI,
HO CaM IIpM 5TOM HMKAKOJM CUJIbI He CO3/aeT.

Hanee HpIOTOH JOCTaTOYHO BUTHEBATO 0OBSIC-
HSIET, YTO OCHOBHOJ MPUYMHOIA, 110 KOTOPOI1 JIyHa
HaxXOJUTCS Ha CBOelt opouTe, eCTh PpaBEHCTBO IeH-
TPOCTPEMUTEIbHON ¥ IEHTPOOEXKHON cuil |2,
c. 513]. llpyuem B KauecTBe L[@HTPOCTPEMUTEIb-
HOJt cuibl HbIOTOH paccMaTpuBaeT CUITY TSIKECTH,
WM KaK Mbl €€ Terepb Ha3blBaeM CUJIY IpaBUTa-
LIMOHHOTO B3aMMOZEeCTBUSI.

OTUM YyTBepKaeHMeM HbIOTOH GaKkTuuecku
MIPU3HAET, YTO NMPU HAJIMIUU IBYX PABHBIX 110 MO-
IYJTI0 Y ITPOTUBOIIOJIOXKHBIX TI0 HAIIpaBAEHUIO CUJ
BpAlaTeJIbHOTO OBVKEHUS, TEJIO HaXOOAUTCS B
paBHOBeCUlM HeOTpaHMUYEHHO [oaro. IlosTomy
€C/IM B CBSI3KE JBYX TeJl OTCYTCTBYET KaKasi-n6o
MpUpoAHas IeHTPOCTPeMUTeIbHAsI C1Ujla, TO Teso-
CaTeJUINT, KOTOPOE OBIDKETCS BOKPYT LIeHTpa Bpa-
HmeHust, 6yIeT HaXOAUThCS IO AeCTBMEM BCEro
OIIHOV (M3UYECKM PeasbHOM CUJIBI - IIEHTPOOEXK-
HOJi. B CBSI3M C 9TUM [JIsI TOTrO, YTOOBI YIEPsKaTh
€ro Ha CTallMOHAPHOM OpOuUTe HY)KHA KMHEMAaTu-
yecKasl CBsI3b, IT03BOJISIIONIAS COXPAHSTh PACCTOSI-
HMEe MEeXIy TeaaMM TOCTOSIHHbIM. IIpu 3Tom

cienyeT MOMHUTb, UTO 3Ta CBSI3b, TakKke KakK U
TeJ0-CaTeJUTUT OymeT HaXOAUTBHCS TOA, BO3[eii-
CTBMEM II€HTPOBGEKHO CUIIBI CO BCEMM BBITEKAIO-
IIMMU U3 3TOTO IMOCAeICTBUSIMMU.

Taxkum o6pa3om, BpaliaTeTbHOe (KPUBOIMHET -
HOe) [ABJDKEeHUE SBJSETCS yYpPaBHOBEUIEHHBIM B
JIBYX COBEPILIEHHO Pa3HbIX CIyJasx:

1. B kauvecTBe LIEHTPOCTPEMUTENbHON CUJIbI
BBICTYTIaeT HeKasl IPUPOAHAas CUja, XapakTep Ko-
TOpOJt He 3aBUCUT OT CKOPOCTU IOBVKEHUS Tesa-
caTeJUINTA 10 KPUBOJIMHENHOV TpaekTopuu. B xa-
YyecTBe TaKO¥ CUJIbl MOXKET BbICTYTIATh TpaBUTal-
OHHasl, MarHMTHAS WM aHAJOTUYHAS UM CUJIA.

2. BpamartenbHoe (KpUBOJMHENHOE) OBUKE-
HME OCYUIEeCTBJSIeTCS UCKIIUUTEIbHO TMOJ, BO3-
IeiicTBYEM LIEHTPOOEKHO CUJIbI, IeICTBYE KOTO-
poOJi orpaHMUMBAETCS KMHEMAaTUueCKoi CBS3bIO,
KOTOpasi B CBOIO o4epellb, Tak ke HaXOOUTCS O]
eé Bo3zeiicTBMeM. B 5TOM ciyyae, HUMKAKOI LjeH-
TPOCTPEMMUTEBHO CUJIbI B KPMBOJIMHEHOM IBU-
SKeHUU HerT.

DTO IPUHIUITMATBLHOE pa3jinuyie B TOHMMaHUU
LIEHTPOCTPEMUTEIBbHOM Cuibl. K coXkaleHno, Kak
¥ B OTHOIIIEHMM 3aKPBITOM U 3aMKHYTOM MeXaHU-
YEeCKUX CUCTEM, TaK B OTHOLIEHMU LIEHTPOCTPpEeMM -
TeJIbHOM CUJIBI CYIIECTBYET CepbhE3HOE 3a0/TyKIe-
HMe, OCHOBAaHHO€ Ha HEeIIOHMMaHMM pPa3HUIbI
MesKy COGCTBEHHO CUJION U peakiuii Ha CUITy. ITO
HelOHMMaHue, ¥ IIpuBeso HbioToHA, 1 ITOC/IeAyI0-
e TIOKOJIeHUSI YUYEHBIX, K HEBEPHOMY OTOX-
IeCTBJIEHUIO TIOHSATUSI LIEHTPOCTPEMUTEbHO
CWJIBI, BBI3BAHHOI TpPaBUTALMOHHBIM BO3Zeli-
CTBMEM C peakiiueil 3ieMeHTOB KOHCTPYKLIUH, KO-
Topast (pakTUUYeCKy SIBJSETCS PeIviMKOoi IeHTpPo-
OE3KHOI CUJIBI, B TO BpeMsI KaK COOCTBEHHO IIeH-
TPOCTpPEMUTEbHAsI CUjia He 3aBUCUT OT CKOPOCTHU
IBVKeHMSI Tesla-caTesuinuTa.

OcCHOBBIBasICh HA IOHMMAHUU JBYX OCHOBHBIX
3a0JIy>KIEeHUIT OTHOCUTENIbHO 0Ge30MOPHOTO IBU-
SKeHUSI, U KOHCTPYKTUBHBIX pellieHusix ToumHa,
MOXKHO C(hOpMYTMPOBATHh OCHOBHbIE TPEOOBAHMS K
KOHCTPYKIMM 6e30MOPHOTO JIBUKUTENISI, CIIOCO6-
HOro IepeMelnaTh JIo6ble 06bEeKThl 6e3 KaKoii-
JI160 OTIOPBI HAa BHEIIHIOIO Cpefy.

Ha pucyHKe 2 nipeficTaBjeHa MpUHUIMITMATbHAS
cxema 6e30ITOpPHOro ABVSKUTENSI, OCHOBaHHAsI Ha
MIPUHLINIIE HEKOMIIEHCUPOBAHHO IIeHTPO6esKHOI
CUJIBL.
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Puc. 2. HpI/IHLU/Il'[I/IaJ'[bHaH cxema 69301’[0pHOI‘O JOBVKUTETISA

B onncanuy NpyMHUMNMAIBHON CXEMBbI UCII0JIb-
3YIOTCS CIeyoUIe TEPMUHBI U OIpefleIeHus

He6amaHCc - HEKOMIIEHCMPOBaHHas LIEHTPO-
OesxHasl cuia; pasHUIA MEXKIY IeHTPOOEeKHbBIMMU
CUJIaMM JBYX TSTal PacIiososKeHHBbIX Ha MPSIMOii
JIMHUM C Pa3HBIX CTOPOH OT OCU UX BpallleHus ; JIn-
HeliHOoe TSTOBOe yCUJINe.

Ouc6anaHc - 3KCLIEHTPUCUTET OPOUTHI TSTAT,
paccTosiHMe MeXAy TeOMEeTpPUYECKUM ILeHTPOM
06eyaiiky ¥ LIeHTPOM BPAILleHMS TSATal.

O6euaiika - KOJIbLIO, OTPaHMYMBAIOIIEe IBIKE-
HMe TSTal U yaepXXuBarllee UxX Ha 3a0aHHOI op-
ouTe.

Taramo - rpys, CO3MAOINI IIEeHTPOOEKHYIO
CUJy TIpM BpallleHUM BHYTPU 0Oevaitku.

[IITok - cTepskeHb, 0GeCTIeYMBAIONIMII Bpala-
TeJbHOE IBVKEHME TATAI0 BHYTPU 00evaiiki.

Ha kopmyce ycrporictsa (puc. 2 n.1) meTogom
SKECTKOTO KpeIUieHUsI yCTaHaBauBaeTcsl obevaiika
(puc. 2 1n1.2). Ha Kopryce Takke KpenuTcs BaJl (He
MOKa3aH) ¢ BO3MOXXHOCTbIO CBOOOJHOTO Bpalle-
HMSI BOKPYT COOCTBEHHOI OCH, TIepeAaloIuii Bpa-
IIAaTebHBIII MOMEHT OT JOBUTATess K MCIIOIHU-
TeJIbHBIM 3JIeMeHTaM yCcTpoiicTBa. Ha Bas skecTKo
KpernuTcs aepskarens (puc. 2 11.3), KOTOPBI yaep-
SKMBaeT IWTOKM (puc. 2 n.4). Ha mTokax ycraHas-
JMBAIOTCA TATajda (puc. 2 1.5), TakuM 06pasom,
YTOOBI T€ MOTJ/IM CBOGOAHO ITePeMEIaThCs IT0 HUM
BHYTPU 0beuaiiku.

T'eoMeTpuYeCKMii IeHTP 0OedaiikKy CMEIEH OT-
HOCUTEJIbHO LIeHTpa BpallleHus JepsKaTess LITO-
KOB Ha BEeIMYMHY, ONpeAeNsIolyl0 nucbamaHc
KOHCTpYKIuK. IIpodumns obevaiiky MO TPaeKTO-
pUM IBVDKEHUS TATAT MOXKET ObITh BBITIOJIHEH KaK
B BUJe Kpyra, Tak U B BUe 3JUIUIICA, WIM UHOTO
CJIOSKHOTO TTPOGUIS.

[Ipn nepepmavye BpalaTeIbHOTO ABVKEHUS OT
OBUTaTesss Ha BaJl, a Uyepe3 HEro Ha JepxkaTesb

IITOKOB TOC/TeAHNEe TIPUBOISITCS BO BpallleHue,
obecrieurBasi IIpy 3TOM BpalllaTeJIbHOE IBMKEHME
YCTAaHOBJIEHHBIM Ha HUX Tarajam. Tsrasa Tmof,
IefiCTBUEM IIeHTPOOEKHON CUJIbI, BOSHUKAIOIIEH
Mpy BpallaTeIbHOM [BMKEHUM, HAUMHAIOT JBU-
raThCsl B CTOPOHY o6eyvaiiku, mo TeX Iop, IoKa He
yIpyTcs B Heé. [Ipy yBennmueHMM CKOPOCTY Bpania-
TE€JbHOIO [OBJVOKEHUS TAraja, OrpaHMYE€HHbIE B
CBOEM mepeMenieHn 06evaitkoif, HAUMHAT OKa-
3bIBaTh Ha He€ JIaBjieHNe, Cijla KOTOPOTOo Tepesa-
eTCsl Ha KOPITYC KOHCTPYKIIMHA.

Bbiaromapsi Tomy, UTO reoMeTpUUYECKUIt LIEHTP
o6euaiiky CMeIEéH OTHOCUTEJIbHO I[eHTpa Bpallle-
HMS TSTal, KOTOPBIN COBMAfaeT C LeHTPOM Bpa-
IIeHMSI lepskaTesisi IITOKOB, B KOHCTPYKIUMU CyIe-
CTBYeT HallpaBjieHue, TP KOTOPOM Tsrajia MakK-
CMMaJbHO YAAISIOTCS OT CBOEro lieHTpa Bpalie-
HMSI C OAHOM CTOPOHBI ¥ MAKCMMAaJTbHO ITPUO/IMsKa-
IOTCS K 9TOMY I€HTPY C IIPOTMUBOIIONIOXKHOI CTO-
POHBI, CO3/1aBas LIeHTPOOEeKHBII mebanaHc, KOTO-
pbIit Bcerga HarpaB/ieH B CTOPOHY MaKCUMasib-
HOTO yAaaeHus TSATajl OT 1leHTpa BpaluieHusI.

B ToOuke MakCMMa/JIbHOTO yJaJeHUs TATal OT
LleHTpa BpallleHMsI CO34aETCSI HEKOMITIEHCUPOBAH-
Has LIeHTPOOEXHAsI CiUjIa, KOTOpasi, BO3MECTBYS
Ha o6eyaliky, repemgaéT KOpIycy YCTPOCTBA JIM-
HeliHOoe TSITOBOe yCUjue, IPUBO/IS eT0 B ABUKeHMe
B 33/IJaHHOM HampaBJIeHUN.

B xauecTBe TEOpETMUECKOTO O6OCHOBAHMS pa-
60TOCIIOCOOHOCTY PaccMaTPMBAEMOrO YCTPOii-
CTBa UCITOIb3YIOTCS M3BECTHbIE 3aKOHBI MEXaHUKU
BpaliaTeJbHOTO TIBVDKEHUSI. N3BecTHa
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3aBMCUMOCTb I[€HTPOOEKHOI CUJIbI OT IapaMeT-
POB BpalllaTeJbHOIO ABMKEHMS ' :

Fis = m*w?*R, (1) roe

Fus — leHTpobGexkHas cuia (H);

m - mMacca, Bpallamollerocss Ha opb6uTe Tea
(kr);

W — YTJIOBAasl CKOPOCTh BpaleHus (pag/c);

R - pagnyc BpaieHnus Tena (m).

Eciu gBa Tema ¢ omAMHAKOBOJ MAaccoii Haxo-
OSTCI Ha OOHONM paauanbHOM IpsIMOIT  C

MIPOTYUBOITOJIOKHBIX CTOPOH OT IIeHTpa BpalleHus,
TO HeGaylaHC 3TOi IMaphbl OIpejeseTcs Kak pas-
HHUIIa MeXIOy Ux HEHTPOGE)KHI)IMI/I cmiiaMm:

Dy = dFy6 = m*w?*dR, (2) raoe

Dys — me6ananc (H);

dF,6 - pa3HuUIIa LIEHTPOOEKHBIX CUJT IBYX TATAJ,
TI0 HaIpaBjeHuIo ayucbananca KoHCTpyKuyu (H);

dR - guc6anmaHC KOHCTPYKIUK (M).

Ecinu, Hampumep, 4vacToTa BpalleHMSI Tsraul
maccon no 0,1 kr kaxkgoe paBHa 314 pazn/c (3000
06/MuH), a guc6ananc 0,2 M, TO, IIeHTPOOEKHbIA
0€e30TIOPHbIIi ABMKUTEIH CO30ACT AebataHc:

Dys=0,1 *3142%0,2=1972 H =201 krc

WHbpIMU cnoBamMu, ogHO Taranao maccoi B 100
rpaMm, GyIeT co3[aBaTh JIMHEHOe TATOBOE YCU-
sue B 200 Krc, obecrieunBasi B3JIETHbBIN BeC TPaHC-
MOpTHOro cpeacrBa fo 190 krc B ciay4ae ycra-
HOBKM Ha HEM pacCMOTPEHHOI'0 YCTpOiCTBa.

Inst TOro, 4TOOBI YCTPAHUTDb <«IAPa3UTHBIE»
ABVKEHMS, BO3SHMKaloIIMe Ipy BpallleHuu, TArasi,
B KOHCTPYKIMM PeaJbHOTO YCTPOMCTBA HEOOXO-
VMO MCITOTb30BaTh IBa pab0oUuMX MOAYJIS, pacIo-
JIO)KEHHBIX Ha OJIHO} OCH, C BpamamiIyMMUCI B
MIPOTYBOIIO/IOKHbBIE CTOPOHBI TSITATaMM, YTO T103-
BOJIUT 06eCIeunTh MOTHYI0 KOMIIEHCALIUIO «ITapa-
3UTHBIX» ABVKEHUI U YO BOUTD TATOBYIO CUITY B 3a-
IlaHHOM HarlpaBeHUMN.

TakuM 006pa3soM, YKOpeHMBIIeecs 3a6aykie-
HMe B OTHOLIEHMM HEBO3MOKHOCTM peanu3aluu
6e30IOPHOTO IBMXKEHUST OCHOBBIBAETCS HAa ABYX
dbyHIaMeHTabHBIX 3a0TyKIeHUSX:

1. OrtoxmecTBieHMe abGCTPAKTHO-TEOPETH-
YeCKOrO TIOHSITUSI «3aMKHyTas MeXaHMdYecKast

1 DddekT 6e30MOPHOrO ABVKEHUS JEMOHCTPUPYET 1ie-
MOoYKa MeTa/yIMuyecKux mapukoB. Ha pucyHke 3 BUIHO,

CUCTeMa» C TPOEKTHO-KOHCTPYKTUBHBIM TIOHSI-
THEM «3aKpbITasi MeXaHuuecKas CUCTeMar.

2. OToxIecTBJeHMe MOHITUS «LeHTPOCTpe-
MUTEJIbHAS CUIa» C «peakilyeil Oropbl» B HaIlpaB-
JIeHUM 1leHTpa BpallleHus.

YcTpaHeHMe 3TUX MTOHSATUMHBIX TPOTUBOPEUNIA
MMO3BOJIIET PeaaM30BbIBATh IPUHIUI 6e301op-
HOTO ABVWKeHUs, TPOAeMOHCTPUPOBAHHBIN B MO-
nensx TounnHa, B TOM YMCJIe ¥ Ha 00beKTax CIo-
COOHBIX MepeMelaThCs B IPOCTPaHCTBe 6e3 Ka-
KOJi-7n60 OIMOphl Ha BHEIIHIOW Cpeny B BepTH-
KaJbHOM HarlpaB/IeHUN.
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ABOUT THE NATURE OF THE DELUSION ABOUT THE IMPOSSIBILITY
OF UNSUPPORTED MOVEMENT

Abstract. The questions about the nature of the stable delusion formed in the scientific environment of the XIX-
XX centuries, about the impossibility of realizing unsupported motion within the framework of the known laws of
mechanics are considered.

Keywords: unsupported motion, Newton's third law, rotational motion, main vector, inertial, Tolchin.
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ITMIITEBAA IIPOMBIIMIJIEHHOCTD

TAVICUHA JIunsipa A3aToBHa
IOLeHT Kadenpsl Criel[MaabHOM XMMUUIECKOH TeXHOIOTUY, KAaHAMUIAT OMONIOTMYeCcKUX HayK,
WHCTUTYT 3KOCUCTeM OM3Heca U KpeaTUBHBIX MHAYCTPUA,
Ydumckuii rocygapcTBeHHbI HePTSIHOV TeXHUUeCKUt yHuBepcuTeT, Poccus, r. Ya

CATUTOBA [Iunana UnbaycoBHa
MarucTpaHt, IHCTUTYT 3KOCKUCTeM OM3Heca ¥ KpeaTUBHBIX MHIYCTPUIA,
Ydumckuii rocysapcTBeHHbI HeTAHOM TeXHUYecKuit yHuBepcureT, Poccus, r. Ya

AHAJIN3 ACCOPTUMEHTA CH9KOBbBIX BATOHYMNKOB
N3 PACTUTEJIbBHOTI'O CbIPbSI

AHHomauun. B danHoli cmamoe npoeeaeH aHanu3 CHeK08blx 6AMOHUUKOB U3 pacmumesibHO20 Cblpbs, M.K. Npo-
onema C6(1JlaHCup06(1HHOZO numadust O4eHbL AkmyaibHd U npuopumemmda.

Kntouessie cnoea: d)p)/KmOGble CH3KU, npasujibHOe numaHue, nﬂoabl, Heoabl, CyXOd)pmebl uopexu.

Ha CETOAHSNIHMII TeHb MpobiemMa 340pPOBOTO
c6ayaHCMPOBAHHOTO MUTAHUS CPey Hacese-
HUSI OYeHb aKTya/IbHA U SIBJISIETCS] OJTHOM U3 TIPUO-
puTeTHbIX. [Ip06IEMOIE MHOTUX POJUTENe SIBIsI-
eTcs1 GbICTpBIE MTepPeKyChI JeTeli. BmpoueM 1 B3poc-
Jible B HACTOSIIee BpeMsi BMECTO IOJHOI€HHOIO
obe[ny MpeaIIoYnTaIOT ITepeKychl Ha Xony. BeicTpo
MepPeKyCUTh U HACBITUTBCS «3TUM yIOBOJIb-
CTBMEM» He Bcerpa ObIBaeT moJie3Ho [3].

V HaceneHNs U3-3a gedULINTa BpeMeH! YBeJ -
YMBAETCS CIPOC Ha MPOIAYKIIMIO, OTBEUAIOIIYIO
TpeboBaHUSIM 6bIcTporo nutanus. Cpeny motpe-
OuTeneil GOBINOI MOMYISIPHOCTBIO ITOJIb3YIOTCS
Cyxue 3aBTPaKu, 3J1aKOBbIe OATOHUYMKH, CHIKM, 6e3
IOTIOJIHUTENbHOM KyJIMHApHOM 06paboTKu, U3T0-
TOBJIEHHbIE U3 371aKOBOTO 3epHa, (GPYKTOB, OBO-
meit. OcCOOeHHOCTh TMOMYJSIPHBIX IPOAYKTOB
OBICTPOTO MUTAHUS, 3TO UX (PYHKIMOHAIbHbIE
cBoiictBa. ITpomyKTel GYHKIIMOHAIBHOTO Ha3HA-
YeHMsI CITIOCOOCTBYIOT COXPAHEHUIO U YKPETVIEHU IO
3I0POBbsI, TPEIYNPEXIAOT 3a60/€BaHMS], CBSI-
3aHHbIE C HEPaBWIbHBIM MUTAHMEM U BO3AEN-
CTBMEM BpemHbIX (HakTOpPOB. ACCOPTMMEHT IIPO-
IYKTOB OBICTPOTO MUTaHMSl, C QYHKIMOHAIbHBIE
cBOJiCcTBa He6oubIoi [2]. IIpencTaBieH B OCHOB-
HOM 3apyOesKkHbIMM TTPOU3BOUTENIMU. ACCOPTU-
MEeHT TaKMX [IPOSYKTOB, B TOM UMCJIe OTeYECTBEH-
HOTO IPOM3BOJCTBA, HEJOCTAaTOYeH U TpebyeT

CBOEr0 paciiMpeHMus] C Yy4eTOM IOTpebHOCTeil
PbIHKA.

Poccuiickuit pbIHOK IMpeicTaB/IeH O0JIbII0i ac-
COPTUMEHT Pa3JIMYHbIX CHEKOB. Y MHOTMX CH3KOB
OUYeHb Pa3HOOOPA3HBIN COCTAB C PA3IMUYHBIMU J10-
6aBKaMM, YCUIUTEISIMU BKYCa M KOHCEPBAHTAMMU.
Bo mHorux CMU BbIXOOST CTaTbM O Bpene IpoO-
MBIIIVIEHHBIX CHEKOB, UYTO CHEKM OBIBAIOT HATYy-
pasbHbIe U ¢ n06aBKaMu, MPUTOTOBJIEHHbIE Pa3-
HbIMM criocobamu. IlocsienHue cCHEKM Kak pas U
CUMTAIOTCSI OUYEeHb BPeIHBIMM, OHU IMAryoHO BJIMU-
SIIOT Ha OPTaHM3M 4YeJI0BeKa, BbI3bIBAsI Pa3IMUHbIE
3a60eBaHMsl.

[ToTpebuTenbCKMii PIHOK CHIKOB SIBJISIETCS O] -
HMM U3 Haubojiee IepCIeKTUBHBIX Ha pbIHKE
OBICTPOTO IMUTAHUSA. DTOT PBIHOK IIpe[CTaB/IeH
MPOIYKTaMM, KOTOPbIE MOKHO YIIOTPEOJISITh Kak B
KauecCTBe IepeKkyca, Tak U B BUIe 3aKyCOK K pas3-
JIMYHBIM HalMMTKaM MJIXM MHTPEeIVEeHTBhI CalaToB.

B HacTrosimee BpeMsl Bce OOJBINYIO IOITYJ/ISIP-
HOCTh Ha POCCUIICKOM PBIHKE MPMOOBpEeTAIoT CHe-
KOBble OATOHUMKM. BBIAENSIOT TPUM OCHOBHBIX
BUa JaHHO MPOAYKLIVN:

— 3JIaKOBble OGATOHUMKM (MIOCAM), UMEIOT B
COCTaBe OBCSIHbIE XJIOMbSI, CyIIeHble (PYKTBHI U
SITOJIbI, Opexu, CeMeUKHu, MHOTAA MeJ;

— 0pexoBO-(PPYyKTOBble HATOHUMKY, B COCTaBe
MMEIOT CyIlIeHbIe STOJbI, PPYKTHI M Opexu U IO/ -
pasnensiioTcs, B 3aBUCUMOCTM OT OCHOBHOI'O



AKTyaJbHbIe UCCIe[0OBaHUS ¢ 2021. N248 (75)

X Tueas MPOMBINILIEHHOCTS | 14

MHTpenyeHTa, Ha GpPyKTOBbIe U GPYKTOBO-0OpEXO-
BbIE;

— DJHepreTuyeckyue OaTOHUMKU, MMEKOT B
CBOEM COCTaBe MaTbTOJIeKCTPUH, KyKyPY3HbIi CU-
por, caxapa (¢pykTosa, IJIIOKO3a, caxapo3a) u
MHOTA CyIIeHble (GPYKThI VI 37IaKU.

KanopuitHoCTb 6aTOHYMKOB MOXKET MEHSTHCS B
3aBMCUMOCTM OT OCHOBHBIX MHTPEIVEHTOB U KO-
ne6netcs ot 150 mo 400 xkan Ha 100 r mpogyKTa.

ITpoBoas aHamu3 MOTpebaeHUs CHEKOBOII IPo-
OYKIMM T0 PO3HMUYHBIM KaHajiaM, Mbl MOKeM

2% 2%

OTMEeTUTb, UTO OCHOBHAs HOJS IMPUXOAUTCS Ha
MMUHMMAaPKETHI U CyliepMapKeTsl [2].

Iist onTMMMU3anuy IUTaHKS U IPUEMIIEMOCTU
ILJIST IOTPeGUTENIS IPOIYKTHI JJIS1 IIepeKyca CTaHO-
BSITCSI B&XKHBIM KOMIIOHEHTOM PalliOHA YeoBeKa.

Ha cerogHsmramii JeHb caMbIMM BOCTPEOOBaH-
HBIMM ITPOYKTaMM JJIsI IOTPeOUTe el CUUTAIOTCS
3/1akoBble U (PYKTOBO-OpeXoBble  OGaTOH-
4uKku (pUc.).

M 3naKoBble
B ®pyKTOBO-0OpPEXOBLIE
DHepreTUyeckune

H [pyrue

Puc. CTpyKTypa pbIHKa CHEKOBBIX OATOHUMKOB

[TpoaHanM3upyeM HECKOIbKO Pa3HOBUAHOCTEN
CHEKOBbIX GAaTOHUMKOB, CUUTAIOMIMXCS CAMBIMU
JIVUILIMMM, TI0 MHEHMIO TIOKYIIaTeIeit.

[IpoaHanM3MpoBaB aCCOPTUMEHT CHEKOBbIX

GaTOH‘II/IKOB, KOTOprﬁ InpencTraB/IEH B HALLIEM pe-
T'MOHEe, CTOUTb OTMETUTDb IIpeMyIlleCTBa M HeI0-
CTaTKU, KOTOPbIE IpeacTaB/IEHbI B Ta6m/1ue.

Tabauia
IIpeumMyiecTBa ¥ HeIOCTATKM 6ATOHUMKOB
HasBaHue
aTOHUIKA «+»(TIpeuMyIIEeCTBa) «—» (HegOCTaTKMN)

Corny Big MHOTrO0 BKYCOB, HaTypaJibHasli OCHOBA, ConepXXuUT IJIIOTEH U caxap
yoob6Has yIrakoBKa

Musler Boraras nuHelika BKycoB, 6e3 caxapa, Copep>XUT apoOMaTU3aTOPhI U SMYJIb-
HU3Kash KAJIOPUIHOCTD raTopbl

HOuYes MHOTro0 BKYCOB, HU3Kasl KaIOPUITHOCTD, MasneHbKUii pasmep, HeuaealbHbIii
aKkkypaTHasi ¢opMa COCTaB

Bombbar Muesli He comepskut caxap, MHOTO OPEXOB, CTOMMOCTb BhICOKAS
pasHoo6pa3yie BKyCOB

Be-Kind MHOTO BKYCOB, 1eJIbHbI€ Opexu CTOMMOCTb BBICOKAS

Everyday Light Xopouinit cocTaB, HU3Kas KaJIOpUii- TBepaplit, He BCe BKYChI U ealbHbI
HOCTb

R. A. W. Life MHOro BKyCOB, I10/Ie3HbIi COCTAaB CTOMMOCTD

Bite Box MHOro BKyCOB, UAeanbHbIi1 COCTaB, HM3- | MaJblii BeC ¥ BbICOKAsI CTOMMOCTD
Kasi KaJTOpUIMHOCTh

Hapsl ITamupa PasHoo6pasie BKyCOB, ITPOCTOJi rosie3- | CTOMMOCTh
HbII COCTaB, IUTaTe/eH
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Cpemy CH3KOB (YHKIMOHAJBHOTO Ha3Haue-
HMUSI, CTJIU TVIOJIOBO — SITOAHBbIE CHIKM. [JTaBHAsS MX
1IeJIb — IpeAoTBpalleHne U mpoduaakTuka gedu-
IIATA [IEHHBIX MMUTATEIbHbIX BEIIECTB

B cBSI3M € 9TMM aKTyaJbHBIM SIBJIIETCSI paspa-
00TKa TEeXHOJIOTMM IIPOM3BOMCTBA HATYPaJIbHBIX
(PYKTOBBIX, OBOLIHBIX YMUIICOB. BO (pPYyKTOBO-
OBOIIHBIX CHIKAX HAMHOT'O MeHbIlIe KaJOpuii 1 Co-
XPaHSIIOTCS BUTAMMUHbBI, KOTOPBIMY TTOJTHBI CBEKIME
mI0bl. PPYKTOBBIE CHOKM HE 00KapuMBaIOTCS B
Macjie, cjieloBaTeIbHO, B HMX HET KOHCEPBAHTOB 1
Kpacureseil, a Takke OIaCHbIX KaHIEpOreHOB. B
HacTosIee BpeMs IS MUIIEBO OTpacau SBJIsI-
€TCs1 aKTyaJbHbIM BBEJEHMSI HOBOTO IPOAYKTA,
M3roTaBaMBaeMoro 6e3 o6kapuBaHus, 6e3 nobas-
JIEHUSI KOHCEpPBAaHTOB M caxapa. ChIpbeM s
(OYHKIIMOHANIBHBIX CHEKOB CIYKaT (PYKTHI U
OBOIIM, He coepsKalIe Kpaxmas U SKUpbl. Ppyk-
TOBbIE UUIICI —[TPOAYKT, IIPeICTABIISIONINI CO6071
TOHKO Hape3aHHbIe JIOMTUKM BbICYIIEHHbIX QPYK-
TOB, KOTOPbIiT HE COIEPKUT KOHCEPBAHTOB U Kpa-
cutesieit, ®PyKTOBbIE€ UMIICHI HOPMAa/IM3YIOT PO-
1ecc MmetaboM3Ma U CIIOCOGCTBYIOT BbIBEIEHUIO
IJIAKOB M TOKCUMHOB M3 opranusma. CHeKM u3
dbpyKTOB 6oratsl TaKUMU MaKpo-u

MMKPO3JI€eMEHTaMM KaK HaTpuii, KaJblUii, >Xe-
J1e30, a TaK)Ke He06XOIMMbIM OPTaHU3MY BUTAMMU-
HoM C.

Ha ocHOBaHMM TpOMAenaHHON aHIUTUUECKONM
paboThl MOKHO CIIeJIaTh CAEAYIOIIVE BbIBOMIbI:

— PBIHOK CHEKOBOJ MPOAYKIIMU, HY>XKIAeTCs B
OpPUTMHAIbHBIX HOBUHKAX;

— Bce GOJIBIINIA TIPOLIEHT HaceJeHUs 3aTyMbl-
BaeTCs 0 BKHOCTU PalMOHAJbHOTO MUTAHMS;

— HYXHBbI HOBBIE paspaboOTKM pPelenTypbl U
TEXHOJIOTUU TIJI0O0BO-SITOHO-OBOLTHBIX YUIICOB.
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CA®HMHA UnbHapa MaBaumoBHa
MarucTpaHT, YUMCKIU TOCYIapCTBEHHbBI He(DTSIHOM TeXHUUECKMIT YHUBEPCUTET,
Poccus, r. Yoa

BE3IVIIOTEHOBAS ITPOAYKIINSA KAK ®AKTOP 31OPOBOI'O IINTAHUA

AHHOmMauus. B dannotli cmamee 6HuMaHue yoensiemcs paccmompeHuro 6e3znomeHogoli duemot. Cmpoeas 6e3-
2nomeHo8as duema Heobxo0uMa 00am cmpadaiowjux yeauaxueti u annepeueli Ha nuieHuyy. CoontodeHue 6e32io-
meHo801i duemvlt CMaio NONYJSIPHbIM yeeueHuem 0ns aiodeli ¢ N08bIUEHHBIM 8ECOM.

Knioueeste cnoea: 2nwomeH, Oe3zn110meHo8as auema, numadue, ueauaxkus, 4yecmeumeibHOCMs K 2/110MmMeHy,

ansiepzust Ha nuweHuyy.

CeI‘O,ILHH 00/IbIlIOe BHUMAaHME yesseTcs Mpo-
OYKTaM TUTaHMS, MUIEe, KOTOPYIO ITOTpe6-
JisgeT uejioBek. Kak OOKa3aHO MHOI'MMM YYeHbIMMU,
OT KauecTBa ITOCTYMAIONIMX B OPTaHMU3M MPOAYK-
TOB TIUTAHMUSI 3aBUCUT ero (PyHKIMOHMPOBAHMUE,
SKM3HECIIOCOGHOCTD, COMMPOTUB/ISIEMOCTD K Heb/1a-
TONPUATHBIM BHemHMM (akropam. Ho He Bce
MPOMYKTbl MUTAHUSI TOAXOIST YeJOBeKy, B TOM
VIV UHOM CTeIleHN.

C pasBuTHMEeM HayKU, ITepegoBbIX TEXHOIOTUI B
MeauIMHe, yueHble TPUILLIM K BBIBOAY, YTO MUC-
K/II0UeHye MM 3aMeHa OFHOTO MPOAYKTa Ha Y-
rO¥i, MOKET 6IaTOIPUSITHO TTOBAUSITh Ha (QYHKIIV -
OHMpOBaHMe cucTeMbl obMeHa BemiecTB. Cyiie-
CTBYIOT OMACHOCTHU [IJi1 OpraHM3ma, CBSI3aHHbIE C
OTCYTCTBMEM WJIM TepPen36bITKOM IUTATETbHBIX
BeIllecTB. B Ty rpyIiny prcka o6bIYHO IMOIaAaoT
JIIOJM C HapylieHueM (PyHKIMM oOMeHa BellecTB
(meTu, JOOM TEHCMOHHOIO BO3pacTa), HO B IO-
cleqHee BpeMs 9Ta TeHAEHIINS Havasia IPOSIBIISTh
cebs1 y JII0Jeil CpeIHUX JIeT.

OG6BIYHO, BCE TIPUBBIK/IM CTAJIKUBATHCS C HEZIO-
CTaTKOM MUTaTe/JbHbIX BeleCTB B OpraHusme,
CJIeIOBATeNIbHO, BOSHUMKHOBEHMS TaKMX 3a00/1eBa-
HMI KaK [MHTA, [TeJIyIarpa, paxur, nuabet, 601e3Hb
cepaua u T.1. Ho ceromust MbI Bce 60JIbIe HavaIu
CTAJIKUBATHCS C ITepen36bITKOM HEKOTOPBIX TUTA-
TeJIbHBIX BellleCTB, UTO B CBOIO OUepeb MPUBOJUT
K HapylmeHu0 (QYHKUMOHAIbHON AeaTeTbHOCTU
opraHu3Ma B I[eJIOM.

I'nmioTeHoBasi sHTeponaTtusi (LieAMaKkusi, CUHO-
HUM - KUIIEUHbBI MHOAHTWIN3M) - XPOHUYECKOe
3ab0/ieBaHMe YeJI0BEKA, TPV KOTOPOM YIIOTpebIie-
HMe B IIUIIY ITPOAYKTOB M3 3epHa IMIIeHULIbI, P5KI,
STYMEHSI BbI3bIBAET B OpraHM3Me IMUPOKUIL CIIEKTP
MaTOJIOTUYECKUX M3MEHEeHUI: ITopaskeHne CU3U-
CTOJI 000JIOUKY TOHKOJ KUIIKM, pe3Koe yXylie-
HMe TIepeBapMBaHMs M BCAChIBAHMS IUILEBBIX Be-
IIeCTB U T.1.

['moTeH — 3TO 6eIKOBast YacTh 3epHa, KOTopast
He pacTBOpPSIETCSI B (M3MOJIOTMUECKOM PacTBOPE.
OH CcOCTOUT M3 MPOJIaMUHOB (IJIMAAMHBI B TIIIe-
HUIlEe, TOP/IEVH B P5KU U CEKaIMH B STUMeHe) U TJTI0-
TEJIMHOB (IJIIOTEHWHBI B IIIEHUIIE). ITOT 6eIKo-
BBIii KOMIUIEKC cocTaBisgeT 75-85% ot ob6uiero
6eska B X71e6HOII mienuile. OH o6HapYysKeH B ITIe-
HUIle ¥ B ee Buaax (rmosnba, xopacaH, 3MMep,
9MHKOPH, TPUTUKAJIE), SUMEHe, PKU, OBCE U CO-
none.

[I0TeH COCTOUT U3 MENTUIOB, KOTOPbIe 0Opa-
3yIOT GeJIKOBbIE CETM M 00eCHeuyyrBaloT 3J1aCTUY-
HOCTb U PACTSDKMMOCTb TECTY, [IOMOTasi eMy pacTu
M COXPaHSIOT CBOIO (opMy. DTU CBOICTBA U €ro
CPaBHUTEJIbHO HU3KAsI CTOMMOCTD SIBJISIIOTCSI TIPY -
YMHAMM, 110 KOTOPBIM IJIIOTEH TaK IIMPOKO BOC-
Tpe6GoBaH.

[II0TEH MOXKET BBI3BIBATH HEBIATrONPUSATHBIE
BOCMA/INTEIbHbIE, UMMYHOJIOTMYECKNE U aYTOUM-
MYHHbIE PeaKI[MM Y HeKOTOPbIX Ttofeii. K atum pe-
aKIMSIM OTHOCSITCSI:

e  IIeJMaKMS — AyTOMMMYHHOe 3a60JieBaHme,
IIpM KOTOPOM OPraHM3M He CII0COGeH yCBauBaTh
[JIIOTEH: HapyIIaeTcs I[eJIOCTHOCTb CTEHOK TOH-
KOrO KUIIEUHMKa, SIBJISIeTCS OOHMM U3 Haubosee
pacIpoCTpaHEHHBIX XPOHMUYECKUX PaCCTPOIICTB
MMIIeBapeHs, JeMOHCTPUPYS OOIIYI0 pacIpo-
CTPAaHEHHOCTb B Mupe 1% c 6oabLIIMMU pa3INum-
IMM MEX[Iy cTpaHamu. PacmipocTpaHeHHOCTh 3a-
60s1eBaHMS ellle BhIIlle Cpeayi POICTBEHHUKOB Iep-
BOJi CTEeNEeHM MalMeHTOB C Heauakuein (8—15%).
O61Ie CMMIITOMBI Y JIeTeli BKIIOUAKT PBOTY, 3a-
rmop, 60Jib B JXMBOTE, MPOOJIEMBI C POCTOM, aHe-
MUsI, apTPUT, HEBPOJOTMYECKEe CUMIITOMbBI WJIU
OTCYTCTBYME CUMIITOMOB. Y B3POCJbIX CMMIITOMBI
TIpU TIPOSIBJIEHUM IMUPOKO BAPbUPYIOTCS U MOLYT
BKJIIOYATh Je@ULUT Kejesa, HeUIUT BUTAMUHA
B12, medunut ButammuHa D, ocTeornopos, B3AyTHe
KMBOTA, M3KOTa, XPOHMYECKas YCTaaoCTh,
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MOpaXKeHUsT KOXU, pa3auuHble HeBPOJIOTUUECKHE
U CKeJIeTHO-MbIIlIeUHble ITPOSIBJIEHNSI, & B HEKOTO-
PBIX CTy4asX MOBBbINIEHHbIE (PepPMEHTHI TIeYeHU U
6ecrionue;

e  UYBCTBMUTEJBHOCTb K TIJIOTEHy — IIOC/Ie
YIOTpeOIeHMsSI TPOIYKTOB COAepsKaIliyuX IJTIOTeH
YeJI0BEK MOXET MCIIBITBIBATh 0OJb B SKMBOTE,
B3[IyTHeE XMUBOTA, AMApeEl0, 3aI10p, TOJIOBHbIE 60N
U YCTaJIOCTh, YYBCTBUTEIBHOCTD K TJIIOTEHY SIBJISI-
eTCsl HaMeHee YeTKO OIpene/ieHHON U3 CBSI3aH-
HBIX C TJIIOTEHOM pacCTPOMCTB, MOCKOJAbKY OHa
CTajla HMIMPOKO M3BECTHONM TOJbLKO B IOC/IegHME
roabl. Korga peakiiusi Ha IVIIOTEH He OMOCpeno-
BaHa a/UIeprUMUYecKUM UM ayTOMMMYHHBIM OTBe-
TOM, PacCMaTpPUBaTbCS YYBCTBUTEIbHOCTD K TJIIO-
TeHy, HabmomaeTcs y 6-10% HaceneHus;

e  a/ulepruyeckue peakuuu. Jlroau c annep-
TMelt Ha TMIIeHNUIY OGbIYHO OIMMCHIBAIOT KOKHBIE,
pecrnupaToOpHble  WAM  KeJyJ0YHO-KUIIIeUHbie
CUMIITOMBI, KOTOpble BO3HMKAIOT B TeueHMe He-
CKOJIbKMX MUHYT WJIM YacoB Tocjie mpuema. Cumi-
TOMBI pa3sHOOOpPa3Hbl M MOTYT BK/IIOYATh B Cebs
6071b B XMBOTE, B3AyTHE KUBOTA, PBOTY, AMapelo,
KpanMBHUILY, aTONMIO [epMaTUT, KpanuBHUIIA,

PUHUT, a B TSDKENBIX CAyJasx aHaQUIaAKCUS WU
cMepThb. Eciin ecTh ofo3peHMe Ha ayljiepruto, -
arHo3 OObIYHO CTABUTCS C MTOMOIIBIO aHAINU3A ChI-
BOpoTKY IgE My KOsKHOI 1Tpo6sI [1].

DTU pacCTPOiiCcTBa JieuaT 6e3rII0TeHOBOI Aue-
Toli. be3rnoTeHoBas AyeTa — MUTaHUE C UCKITIOUe-
HMEM IUILK, COIepsKalleil rmoTeH. Takas nuera
03HAuaeT OTKa3 OT IMTIIEeHNUIIbI, P5KU, SUMEHS U CO-
sonma. OBec paspelieH K yIoTpebaeHno, ey OH
OUMIlleH M He CMelllaH C APYTUM 3€pHOM.

JltofisiM, KOTOPBIM MPOTUBOIIOKA3aH TJIIOTEH,
HeoOXOIMMO 06PaTUTh BHMMAaHMeE, UTO OH MOXKET
COZlep>KaThCs B TOTOBBIX CyTaX, OyIbOHAX, MSICHBIX
HapesKkax, kaptodene ¢pu (3TOT MPOAYKT YaCTO
MOCBITAIOT MYKOI1 lepes, 3aMOpPO3K0i1), MacC-map-
KEeTOBOM CbIpe, MajioHe3e, KeTUyIle, COEBOM COyCe,
KOHCEPBUPOBAHHBIX 600aX, MOKOJIATHOM MOJIOKE,
MOJIOYHOM ILIOKOJIaJle, MyJAMHTaX, iorypTax, >XeBa-
TeJbHbIX Pe3MHKAX, KoJIbacax, COCHCKAxX, MOPOKe-
HOM, PaCTBOPMMBIX HAIIUTKAX, MSICHBIX TTOTy(hab-
pMKarax, ruBe, KBace, Crelusix, KoCMeTUKe U Me-
IUIIMHCKUX TIpernapaTax. B Ta6iuile mpencTaB-
JIeHO cofepykaHue T/II0TeHa B HEKOTOPBIX BUIAX
MYKU, TPOU3BOLMUMBIX IPOMBILIZIEHHOCTBIO.

Tabmuia

Conep)KaHMe I[MIOTE€EHA B PAa3HbIX BUAAX MYKHM

Bung myku CopepskaHue IIOTeHA, %
[TmennyHas Mmyka
BrIcmimii copt 12,5
[TepBbiii copT 14,0
Btopoii copt 15,5
P>kaHas myka

CesiHas 9,0
O6aupHas 10,5
Ob6oitHas 13,5
SlumeHHast Myka 7,0-15,0
KykypysHas myka -

I'peuneBas myka

Pucosas myka

Takum 06pa3omM, MOKHO CKa3aTh, YTO MaKCH-
MajJbHOE KOJMYECTBO IJIIOTeHA CONEPXKUTCS B
MIIIEHNYHO 1 TYMEHHO MyKe ¥ OTCYTCTBME [JTI0-
TeHa B SYMEHHOI, KyKypPy3HOI1 U pUCOBOJ MYKe.

IIpu Tpou3BOCTBE GE3IIOTEHOBBIX IMPOMYK-
TOB 0c060€e BHUMaHMe Heo6XoauMo o6paTuUTh Ha
IepeKPeCcTHbII KOHTAKT. OH MPOUCXOINUT, KOIOa
MIPOIYKTBI VIV MHTPEAVIEHTHI BCTYMMAIOT B KOHTAKT
C KJIeTKOBMHO, KaK MpaBuIo, yepe3 OOIIyI0 IMO-
CYAY WM IpY O6IeM XpaHeHuu muiiu. s Toro,
yTOGBI myuia 6buIa 6e30I1acHOM, OHA He OOJIKHA
COMPUKACATLCSA C IUINEN, COmepsKalieil III0TeH.
Tak, HaTIIpuMep, Ha MPeIIIPUITUSIX IPU YIIAKOBKE
OBCSIHBIX XJIOIIbEB U IIIEHMYHOM MYKM Ha OJTHOM

000pyI0BaHMM, OBCSIHBIE XJIOIIbsSI HA BBIXOAE OYIAYT
CcopepsKaThb III0TEH [2].

OTcyTCTBME TJIIOTEHA B HATYpPaJIbHBIX U 0O6pa-
O0TaHHBIX ITPOIYKTAX MUTAHUS SIBJISIETCS KITI0Ue-
BBIM aCIIEKTOM 6€30IacCHOCTY IPOIYKTOB O€3TJII0-
TeHOBOI AueTsl. CileayeT MOAYEPKHYTb, UTO 3a-
TpSI3HEHUS OT TJII0TeHa B 06paboTaHHBIX MPOIYK-
TaxX Hejb3s IMOJHOCTbIO U36exkaTh. TepMUH «0e3
IJII0TeHa» Ha 9TUKETKaX MUCIO0JIb3YeTCs TOJIbKO 11
MUILEBBIX IIPOAYKTOB, KOTOPbIE comepkat 20Mr/Kr
WJIM MeHee IJII0TeHa.

Takske OJis 0603HaUEHMST MIPOAYKTOB 6e3 IJTio-
TeHa yallle BCero UCIoib3yeTcs 3HaK nepeyepkHy-
ThIlt KojOoC, pexke — Haamuch «Gluten free» («6e3
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oTeHar). IIpOayKTBI ¢ MapKUPOBKOM «OUY€Hb
HU3KMI YPOBEHDb TJIIOTEHA» MOTYT COMEpsKaTh A0
100 yacTeit Ha MWIINOH I/IOTeHa. [IpOdyKThI C
3TUM SIPJBIKOM OTHOCUTEJBbHO pPelKU, HO MOTYT
COCTaBJISITh YaCTh 6€3II0OTEHOBO OUETHI.

Br160Dp citemoBaTh 6€3III0TEHOBO AMeTe YacTo
IeyaioT Joau 6e3 MeaUIIMHCKOM MOMOIIM, MoJia-
rast, YTO OHM MPUAEPKUBAIOTCSI 6ojee 3I0POBOIA
nueTsl. K cokameHnnio, BHIOOP 6e3TII0TeHOBO I1-
eThl, He3aBUCKUMO OT TOTO, TTOKa3aH Jiu OH MO0 Me-
IUIIMHCKYM [TOKa3aHMUSM VI HET, OObIYHO BJIEYET
3a co00i1 yBeIMUeHre CTOMMOCTU ITPOAYKTOB M-
TaHMs, yMeHbIIeHMe IOTpebIeHnsT KIeTUYaTKH,
MOTEHLIMATIbHOE CHIDKEHME TTOTPebaeHusT MUHe-
pajoB ¥ BUTAMMHOB, BKIIOUas KaJblMit, MarHuii,
UMHK, BUTaMuH B12, donar u Butamuu D, u mo-
TeHIIMa/IbHO IMOBbILIIEHHOE BO3/IeliCTBIE AUeTnIe-
CKMX TUAPOTEHU3UPOBAHHBIX M HACBIIEHHbIX
SKUPHBIX KMCJIOT ¥ MblllIbsika. OueBMUIHO, YTO TIPU-
HSTHME TaKoii AueThl He 06X0AUTCs 6e3 pucka.

TakuM 006pa3oM, TOJbKO JIIOAM C MEOUIIVH-
CKVYIMM ITOKa3aHUSIMMU JTOJKHBI CJIeIOBATh O€3IJII0-
TEHOBOJ AyeTe, U OHU JOJIKHBI JeJlaTh 3TO TOJ,
HabogeHneM Bpava. s HuUX 6esINIIoTeHOBas
IyeTa SBsiIeTCS eAMHCTBEHHbIM JeyeHneM. [1po-
rJlaTbIBaHME T[JIIOTEHA Y OTUX TeHeTUu4yecku

MpeapacnoioKeHHbIX T el IPUBOOUT K UMMYH-
HOJ peakuuy, ONIOCpef0BaHHON T-KieTKamMu, YTo
MPUBOAUT K aTpodMy BOPCUHOK U KIMHUYECKUM
cUMIITOMaM. V36eraHue riaTeHa peJoTBpaliaeT
5TOT OTBET, U II09TOMY Oe3IJIIOTeHOBas IueTa
MMeeT pelialoliee 3HaUeHMe ISl UX OIaroromy-
yust. [Ijis1 1i0geil, KOTOpble HaCTauBalOT Ha JaHHON!
nyveTe B OTCYTCTBUE AMarHo3a, KOTOpble Ipenro-
JlaraloT, YTO €ro MpeMMyllecTBa MepeBelnBaT
PUCKM, pEKOMEHIYeTCsI KOHCYIbTMPOBAaHME I10 BO-
IpocaM MOUTAHMSI, YTOObI TapaHTMPOBATh MMHM-
MM3VpPOBaHMe PUCKOB JJisk ceOsl BhIOMpAst IUETY.
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GLUTEN-FREE PRODUCTS AS A FACTOR OF HEALTHY NUTRITION

Abstract. In this article, attention is paid to the consideration of a gluten-free diet. A strict gluten-free diet is
necessary for people suffering from celiac disease and wheat allergy. Following a gluten-free diet has become a

popular hobby for overweight people.
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IPATOLIEHHBIN AJTIOMUHNN:
MMPEIMVYIIECTBA, HELOCTATKHW, COEPA ITPUMEHEHN S

AHHomauus. B pa6ome npedcmasnena ucmopus passumus antoMuHuesoli npomsiuLienHocmu. Paccmompena

chepa hpumeHeHUS 31020 MEMAJLNA 8 8eNUPHOM derle.

Kntouessie cnoea: a]IIOMMHMf;I, I0BE€JIMPHBIE U3 eJINsA, CepbI'M, KOJIbE, IOBEJIMPHAA IIPOOYKIIMS.

HacTosIlllee BpeMsl CYIeCTBOBaHME aBUalU-
BOHHOVI, KOCMMYEeCKOJ, CTPOUTENTbHON’, aBTO-
MOOMIBHO, 3J€KTPOTEXHUNUYECKO!, dHepreTuye-
CKOM, TINIIEeBOI U APYTUX OTpaciiei IIPOMBIILIEH-
HOCTY HEBO3MOKHO 6e3 aloOMUHMS — CaMOT0 pac-
MMPOCTPAaHEHHOr0 MeTa//ia Ha 3emiie. bosee Toro,
MMEHHO 3TOT METAJIJI CTall CMMBOJIOM IIporpecca —
BCe HOBeJiIIMe 3JIeKTPOHHbIE YCTPOIICTBA, Cpef-
CTBa MepenBVKEHUS] M3TOTABIAMBAIOTCS U3 ajli0-
MUHMS. U ¢ KaskgbIM TOLOM IIPUMEHEHVEe aJTIOMMU -
HMSI OXBaTbIBaeT BCe HOBbIE U HOBbIe oTpaciau. Ha
IAHHbBI MOMEHT OJHO U3 SIpYaiilinX IIPUMEeHEeHU I
3TOr0 METa/l/Ia — IBEJINPHAsi IPOMBIILIEHHOCTb.
PaHee ayoMuHMIi 6T gaske 60j1ee 1leHeH, YeM ce-
pebpo WM 30J10TO, ¥, COOTBETCTBEHHO, U3 HETO
Jenany IBeJVpHbIe yKpaleHus. Ha qaHHbIin Mo-
MEHT TMOIYJSIPHOCTb TaKOi OVMKyTepUM IOCTa-
TOYHO BbICOKA ¥ AJIIOMVHMII CHOBA BXOIUT B MOZY.

Llenbi0 HAYYHOV paOOTHI SIBJISIETCS U3YIEHUE UC-
TOPUM CO3LAaHUS ATIOMMHUEBBIX IOBEIMPHBIX U3-
Ilenuii U aHaIn3 JaHHOV cepbl Ha COBpeMeHHOM
Jrare.

HcTtopus antoMmmHns

AmroMyHMIT GbUI OTKPBIT JATCKUM XMMUKOM
TF'ancom Kpuctmuanom B 19 Beke. Crrycts 60sbiie
JIBajLaTy JIeT 1ocjae oTKpbITHs xuMuK CeH-Kiep
HeBunb u3 ®panunuu (puc. 1) nepBeIM CMOT MOJY-
UUTh 3STOT MeTII XuMuueckum nytém [1]. U
MMeHHO BO ®paHIMM pacroioXkeHa KOJIeKIus C
MHOTOYMCIEHHBIMM  aJIOMMHMEBBIMU IIpefMe-
TaMM, aCCOPTUMEHT KOTOPOI HAaCUUTHIBAET OKOJIO
16 Teicsiu ykpameHuit. Ceityac HaWTM OOHU U3
MepBbIX YKpallleHUii U3 3TOro MeTajljia SBISeTCs
HeIIpoCTOi 3ajaveii, O4HAKO HEKOTOpble U3 HUX
BCE >Ke MO)KHO JINLe3peTh Ha BBICTaBKaX B HEKOTO-
PBIX My3esIX MUpa.
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V3 mctopum u3BeCTHO, YTO aAIOMMUHMIL Iie-
HMJICST HACTOJIBKO BBICOKO, UTO IpU (HpaHIy3CKOM
JIBOpe TI0/Ib30BAJICS ATIOMUHUEBBIMU TPUOGOpPaMU
ucknounuTenbHo wumneparop (Hamosmeon 1III)

Puc. 1. Ce—ep HeBunb

(puc. 2), B TO BpeMs KaK OCTaJbHbIM T'OCTSIM IPU-
XOJIMJIOCh MICTIONIb30BAaTh 30JI0ThIE U CepeOpsIHbIe
pubOPHI.

s

@

Puc. 2. CTosioBbIe MpuOOPHI UMIIEPATOPa

B cBSI3M C JIETKOCTBIO ATIOMMHMUS, (paHITy3-
CKUIT UMITepaTop 3axX0Te U3MEHUTh (QpPecKku op-
JIOB, KOTOpble BO3BBINIAJINCH HaJ MMIIepaTop-
CKMMM 3HaMéHamu. [ mpousBoacTea 217 amto-
MMUHMEBBIX OPJIOB, KOTOPbIE€ ObUIM M3TOTOBJIEHBI B
1861 rogy mo 3akasy MMIepaTropa, 6bUIO MCIIOb-
30BaHo 187 kr meTaia. I Ha 3TOT MOMEHT CyMMa
B 65 ThHICSY CTapbIX (pPaHKOB, KOTOpask GblIa OT-
IlaHa 3a JaHHbI 3aKas, OblIa 60jee YeM BHYIIM-
TeJIbHOJ. 3HaMEeHOCIIbI, KOTOPbIe, COGCTBEHHO, U
HOCWJIX 3HAMéEHA, ObLIM pajbl 06JETUeHNIO CBOEI
HOIIIM — HOBBIe opJibl Becuin o 900 r. Kaskmablii,
4yTO Ha 1,5 Kr 6BIJI0 MeHbIIIe TTPeIbIIYIei BEpCU.

HekoTopble 3K3eMIUISIPbI Te€X OPJIOB XPaHSITCS B
My3see apmuu Bo @paHunu.

Brnaromapsti pesko BO3poOCIIeli MOMyISIPHOCTU
ATIOMMHMSI, UM 3aMHTEePEeCcOBaIMCh U IOBEJIUPBI,
HayvaB CO3[JaBaTh U3 HEro ykpamenus. OgHako B
MpolLiecce pasBUTUS MPOMBIIIJIEHHOCTU U OCBOE-
HMSI HOBBIX METaJIJIOB aJIIOMUHMII mIepecTas ObITh
HACTOJIBKO TIOIYJISIPHBIM U IIEHHBIM U CO Bpeme-
HeM IIpeBPaTUIICS B «MEeTaJII JOMAIIIHero ObITax.

I[IpenmyiecTBa aTlOMUHUS

CaMbIM TJIaBHBIM MTPEMMYIIECTBOM aTIOMUHUS
nepen IpPYyTMMM MeTaulaMy SIBJISIETCS JOCTYII-
HOCTb. Ero momaT/amMBoCTh U IPOCTOTA B 06paboTKe
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TaKKe SIBJISTFOTCSI HEOCIIOPMMBIMM TLII0CaMU, 6ya-
rogapss KOTOPbIM €CTb BO3MOXXHOCTb CO3IaHMUS
pa3IMYHBIX Y30pPOB M OPHAMEHTOB Ha HEM. Emié
5TO MOBOJIbHO CTAOWIbHBIN MaTepual — OH He
OKMCJISIETCSI, HE P’KAaBeeT U He MEeHSIeT 1LIBET, a 6J1a-
romapsi He6oIbIIOMY BECY €I0 MOXKHO MCIOJIb30-
BaTbCsl IJISI CO3MaHMS GONBIIMX JIETKMX YKpalle-
HUii. A 6aromapsl aHOJMPOBAHUIO €CTh BO3MOK-
HOCTb OKpaIllMBaHMS aJIIOMVHMS B pa3/IMuHbIe sSIp-
KMe 1BeTa [2], UTO BeCcbMa LIEHUTCS B I0BEIVPHON
ITPOMBIIIJIEHHOCTH.

HenocTaTku aJloMUHUS

ATIOMMHMIA IBASETCS MaJOTOKCMUHBIM METaJ-
JioM. PUCKOB HOIleHMSI aJIOMMHMEBBIX yKpalle-
HUI1 He BbISIBIE€HO, OJJHAKO OH MOXXeT HaHeCTH I10-
TeHIMa/IbHBIN Bpe[ JIOSIM, Y KOTOPbIX MMEIOTCS
MMpoGJIEMBl C BBIIETUTENIBHOM CUCTEMO, eciu
TIOMMHUIA TIONaAET BHYTPh opraHu3mMa. OgHako,
“3-3a IOOOYHBIX  XUMMUECKUX  3(PGhEeKTos,

KOTOpbIE€ 00Pa3yIOTCS B IIPOLIECCE TTOTYYEHUS Me-
TaJyla U3 OGOKCUMTA — COEOUHEHMI aTIOMUHMUS,
KpPeMHMS ¥ OKCUIA JKejle3a — TpeOyeTcs TIIaTeb-
HbI KOHTPOJIb B IIPOIIecce ero M3BJieyeHus.

Cdepa npumeHeHust

CoueTaHue JIETKOCTH, IIPOYHOCTH, CTOMKOCTU K
KOppo3un, GYHKIMOHAIBHOCTU CIAEIAI0 aaoMM-
HUII [JIaBHBIM KOHCTPYKIMOHHBIM MaTepuajiom
Hamero BpeMeHu. OH eCTb B COBpeMEeHHOM MHTe-
pbepe IOMOB, B KOTOPBIX Mbl 0OMTaeM, B aBTOMO-
OMIAX, TI0e3aX, cCaMoJjIeTax, B MOOM/IbHbBIX Tejie-
(dboHax, KOMIIbIOTEpax. ITO NMPUBbIYHAS [JIS HAC
chepa MpyUMeHeHMsI STOT0 YHUKAJbHOTO MeTaljia.
Ho Ha gaHHBII MOMEHT aJIIOMUHUIA UCIIOIb3YeTCs
IIJIS CO3aHMs KaK HeIOPOroi 61KyTepun, Harpu-
Mep, cepéxkek, KoJell, OpacieToB, OKepesbs, Ie-
rmovek, Oporieii, Koabe (puc. 3), TaK U BecbMma
3JINTHO.

OcHoBaTenbHMIla 6peHpa Suzanne Syz Art —
JKenesckuit woBenup Co3aHHa Cbhl03 — M3BEeCTHA
CBOMM yMeHMEeM COYeTaTh aJIOMUHUIL C 30JI0TOM
U JparoleHHbIMM KaMHSIMM, UTO SIBJISIETCS CMe-
JIBIM XOZIOM B IaHHO# cepe. ATIIOMUHMI UCTTONb-
3yeTCsl B KaueCcTBe OCHOBBI I0OBEJMPHBIX yKpalle-
Huit. ITo cnoBam Cro3aHHBI, MMEHHO JIETKOCTb,
MSITKOCTb QJIIOMUHUS JefiaeT ero MpUSITHbIM JIJist
paboThl, a TakkKe OH TMONATAMB K ITOKpacke.
ViMeHHO 3TM KauyecTBa OTKPbLIBAIOT HOBbIE BO3-
MO>KHOCTHU st TBOPUYECTBA C HUM.

Puc. 3. Kosbe 13 agoMUHUS

Pa3pabaThIBalOT HOBbIE YKpALIEHNSI C BKpATIeHU-
MM anoMuHMS B Suzanne Syz Art yke 4deTbIpe
rona, ¥ ¢ TOro BpeMeHM MHOrMe KOJIJIeKUMM I0-
MTOTHUINUCH B 60/bIIOM 06bEMe (puc. 4). [Togo6-
Hble TOBapbl MPUOOPETAIOT [aske 3HAMEHUTOCTHU.
Tak, ogHa U3 CaMbIX KPaCUBBIX JIOAEN Mupa Mo
Bepcuu xypHana People 1997 roma sHameHuTas
Masasuiickas akTpuca Mumens Meo He pas 6bi1a
3aMeyveHa B yKpaleHusx Gpupmsl Suzanne Syz Art,
MU3TOTOBJIEHHBIX U3 AIIOMUHUSL.
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Puc. 4. Cepbru U3 aJIlOMUHMS € canipupamu 1 6puiIMaHTaMu

Kak yxakuBaTh 3a YKpalleHUSMM U3 ajilo-
MMHUS

Ocoboro yxoma yKpalleHus U3 aJloMUHUST He
TPeOYIOT — TP 3arpsI3HEHNUY JOCTATOYHO ITPOCTO
MIPOMBITh UX MIPOTOYHOI BOAOV. HO TOJNIBKO TpO-
TOYHOJ, TO €CTb MPECHOI, TaK KaK K COJISIM — TO
€CTh U K MOPCKOJ BOZ€e — aJlOMUHUI UYBCTBUTE-
JieH. B KauecTBe mepuoaNYeCKOro OUUIIEeHMUS 0~
IOMOET mpoTupaHue, Ipu HEOOXOAMMOCTU CMO-
YeHHOJ B BOJle, TKaHbIO, UTO MTO3BOJIUT YOPATh 3a-
IpSI3HEHUS C YKpalleHus .
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Abstract. The work presents the history of the development of the aluminum industry. The scope of application

of this metal in jewelry is considered.
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TPAHCIIOPTHBIE KOMMVYHUKAIINU

TYKCAHOB Mapat MuxasjgapoBuu
3aMeCTUTeJIb HauaJibHMKa Kadeapsl (ONIepaTMBHOTO MCKYCCTBA),
MMOJIKOBHUK, KaHAUAT TEXHUUECKUX HAYK, TOIIEHT,
BoenHo-menuiyHckas akagemust umenu C.M. Kuposa, Poccust, r. CaukT [TeTepoypr

KOBEII Hukosnai CtaHMCIaBOBUY
CTapIImii pernoaaBaTesib Kadeapsl (yIIpaBieHUs MTOApa3ie/IeHUsIMI B MUPHOE BpeMsi),
KaHIMIaT 9KOHOMUYECKUX HayK, MOATIOJKOBHUK,
IlasbHEBOCTOYHOE BhICIIIEE 0OIIEBOIICKOBOE KOMaHIHOE YUnjniie MMeHyu Mapiasia
Cosetckoro Coro3a K.K. PokoccoBckoro, Poccus, r. biiaroseieHcK

INIEPEHS Auppeii BaraguMmuposmuyu
CIynIaTeTb yue6HOTO OTAeeHus, Maitop, BoeHHas akagemMusi MaTepuaabHO-TEXHNYECKOTO
obecrieueHust MMeHu reHepasna apmun A.B. XpyneBa, Poccus, r. Cankt IleTepbypr

HA®UKOB lllamuap XucMaTy/UIOBUY
CIyniaTesb yueOHOTO OTAeeHNs, Maitop, BoeHHas akagemMusi MaTepuaabHO-TEXHNYECKOTO
obecrieyeHust uMeHu reHepasna apmun A.B. XpyneBa, Poccus, r. Cankt IleTepbypr

COBOKYVYITHASA MOJEJIb OTBOPA ITPEANTIIOYTUTEJIbHBIX BAPUAHTOB
PACITOJIOKEHMS MTPEAITPUATUI JIOTUCTUKU

AHHOmMauus. B cmamve 060CHO8AH 8b100P JI02UCMUYUECKOTI MOJe/IU C NPUMEHEHUE UHBAPUAHMHO020 N00X00d K
(hopmuposaruio «nompebumenbCKoli mponsi» u npedcmassier anzopumm pasmeuleHus 06eKmoes cucmemst 0dec-
neueMusl HA JI02UCMUYECKOL meppumopuu pezuoHos Poccutickoti @edepayuu 8 Coomaemcmesuu ¢ ypogHeM UxX UH-

mezpayul.

Knrouessle cnoea: cucmema obecneueHust, 102ucmuueckuli npoyecc, mooeas, nompedumensckas mpond, 3¢-

(ekmusHoCMb.

epCIIEKTUBbI Pa3BUTUSI COBPEMEHHOI 3KOHO-

MMKU XapaKTepusyloTcs 3ddeKTom uHTErpa-
uyy [1], BbI3BAHHBIM CYILECTBEHHBIM CHUKEHMEM
3aTpaT M KaueCTBOM OOCTY>KMBAHMSI KOHEUYHBIX T10-
Tpebureseit, TOe IVIaBHOW TeHIeHIMel, BKIYas
MPOTEKAIIMe B HEM JIOTUCTUYECKME MPOLECChI,
CTaHOBUTCS TIpUOOpeTeHre HOBBIX (PAKTOPOB KO-
HOMMYECKO ¥ BOEHHOI 3¢ (HEKTUBHOCTH, CIUSHUE
ee TpaguIIMOHHbIX cep mpuMeHeHusT U o6pa3oBa-
HMe KaueCTBEHHO HOBOJI CTpaTermueckoii MHHOBA-
LIMOHHOM CUCTEMBI 0OecIieueHust CMIIOBOI OpraHu-
3alUn.

Jloructuueckasi MHTerpalyusi MpPeACcTaBIsSeTCs
MHOTOMEPHBIM MPOIeCCOM IMOCTPOEHMSI MaKpOJjo-
TUCTUYECKOI CUCTEMBI 0GecrieueHns], a IIpoTeKawo-
e B Helt Mpoliecchl, 10 Pa3HbIM HalpaB/JIeHUSIM,

He B abCTPaKTHOM KOMILIEKCHOI MOeIu agMUHN-
CTPaTUBHO-XO3SMCTBEHHON [OeSITeNbHOCTH, a Ha
KOHKPETHOJ JIOTUCTUYECKOI TePPUTOPUM SKOHOMM -
YeCKOro ¥ perMoHaIbHOTO KIacTepa.

OcHoBomoaralomasi uaesi TaKoil MHTerpa-
LU — 3TO CO3JaHMe TaKOM JIOTUCTUUYECKOM CHU-
cTeMbl, KoTopast 3¢@eKTuBHAa C TOUKU 3peHMUS
MPOIeCCOB BMKEHMSI MaTepUaJbHOIO ITOTOKA OT
MPOM3BOANUTEIS (IIOCTABIIVKA) 1O KOHEYHOIO I10-
TpebuTes — moapasaeIeHuii.

Bri6Op MecTOpacIionokeHussT OOGBEKTOB CU-
CcTeMbI o6ecrieueHns Ha JOTUCTUUECKOI TePpPUTO-
pun, C IPpakKTMIYEeCKMM IIpMMEHEHNMEeM B ITPOCTpPaH-
CTBEHHO TEepPPUTOPUATbHON KOHIEILMN JIOTU-
CTUKM, OTpeIeNuau aKTyaJbHOCTb ITpOBeIeHMUSs
IeTaabHOTrO a”Haimsa BCex 9JIEMEHTOB
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paccMaTpMBaeMoi CUCTEMBI U TMPOTEKAIIUX B
HeJi IOTUCTUYECKUX ITPOIIECCOB.

B cBO10 ouepenb, KOHLIEHTpALMSI BCeX COCTAB-
JITIONIUX 3JIEMEHTOB, B OIIPe/IeJIEHHO VepapXuu,

MpeacTaB/sieT c0607 KOMIUIEKCHYIO MOMIENTb U aJl-
TOPUTM BbIOOpaA BapMaHTOB pa3sMelleHUs 06beK-
TOB Ha OIIpe/ie/IeHHOM JIOTUCTUYECKOM TeppUTO-
pun (PUCYHOK).

I. BBIEOP YPOBHSI UHTET' PAIIMM B 3BABUCUMOCTH OT BUJIA JIOTUCTUYECKOM
JAEATEJBHOCTHU

v

(I)yHKIll/IOHaJ'IbHaﬂ
JacTHIHasA MmoJiHast

\ \

’

MexoTpaciaeBas

v \Z

qacTuyHass noJIHasi

\’ \/

1-i ypoBeHb

2-ii ypoBeHb HHTErPALIHH

3-ii ypoBeHb

HHTErpamnuu

HHTErpanuu

II. YCTAHOBJIEHUE COOTBETCTBUS YPOBHSA UHTEI'PALIUU
C YPOBHEM JIOTUCTUYECKOM TEPPUTOPUH

v

v

MuxkpoypoBeHb

Me30 ypoBeHb

MakpoypoBeHb

III. YCTAHOBJIEHUE PEKOMEHAYEMOI'O THUITIA 1 BUJIA CYBBEKTA
XO3AMCTBOBAHUSA B 3ABUCUMOCTH OT YPOBHS JIOTUCTUUYECKOMW TEPPUTOPUU

v

N\

Cxkaan

ba3a xpaneHus

pecypcoB

PacnpenenurebHbIH HEHTP

1IV. IPOTHO3UPOBAHUE U BBISABJIEHUE HAUBOJIEE YC?OﬁqMBOﬁ TEHAEHIINU PAZBUTHSI
9KOHOMMYECKOI'O PBIHKA HA PACCMATPUBAEMOMU JIOTUCTHYECKOU TEPPUTOPUN

\

V. BBIBOP BAPUAHTOB PASMEIIIEHUSA OB BEKTOB XPAHEHUS

v

Ha ocHOBe HHTErpaJbHOI0 pedTHHIA IKO- Ha ocHOBe MHTErpaJbHOrO pelTHHTA,
HOMHIY€ECKOH MPUBJIEKATEILHOCTH JOTHCTH- NnpeabsiBIsEMOro MOTPEOUTEISIMH JIOTH-

4eCKOil TeppUTOPUH CTHYeCKOU TeppuTOpPUHN
— Bb160p yyacTka JIorucTHYECKOM MopneaupoBaHie KOHIENIIUH <

TeppUTOPUHU CTPOUTEJBCTBA 00bEKTA
CTpouth 00beKT HJIH PEKOHCTPYHPOBATE DOpPMUPOBAHHE IBUKEHHS! TOTOKOB <

> CyIIecTBYIOLIHUI
MopenupoBaHue CKIAACKOM 2
HHPPACTPYKTYPHI

CTpouTesibCTBO 00bEKTA <

Puc. KommiekcHast Mozeslb BbI60pa BAapMaHTOB pa3MeIlleHNna 00bEKTOB
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BbI60Op ONMTMMAaIbHOTO BapMaHTa pasMelleHus
TakuMx 0OBEKTOB, HA OIPeNe/IeHHOV TepPUTOPUH,
HaxXOJUTCS B TECHOI B3a¥IMO3aBUCUMOCTH C YCTa-
HOBJIEH/EM COOTBETCTBUSI BbIOPAHHOTO YPOBHS
MHTETpaluy U ¢ yPOBHEM JIOTUCTUUECKOI Teppu-
TOpUM, a TAKKe 337124 10 TTpegHasHaueHuIo (cde-
pOVi IesITeIbHOCTY PacCMaTPUBAEeMOV CUCTEMBI).

OcHoBoronaralomyMy  GakTopamu, BIIUSIO-
MMM Ha BbIGOP MeCTa ¥ BapyaHTa pa3MelieHus
06BEKTOB C 30HOI 0OCTY;KMBAHUS B paMKaX aiMu-
HUCTPATUBHBIX PailOHOB ropoja, SIBJSIIOTCS: pas-
Mep IUIOMIAAM OOBEKTa; CTOMMOCTh apeHIbl MU
TTOKYIIKM TIPOM3BOJICTBEHHBIX ILIOINAMNEN; HaIM-
yye KOMMYHMKAIIMIL, BbITTOJIHEHME TpeGoBaHMIT
MOJKapHOJ 06e30IMMacHOCTM M OXpaHbl; ITPOXOIM-
MOCTb (TpaduK ITOTOKOB).

[IpoBoxst OIlEHKY, HEOOXOOMMO COIOCTABUTD
IOCTOMHCTBA M HEAOCTATKM Pa3IMUHBIX BapuaH-
TOB pasMellleHMs], a UMEHHO Pa3JIMYHbIX (aKTo-
pOB.

Taxk ¢haKTOpbI MUKPOYPOBHS B IIEPBYIO OUepeb
OIIEHMBAIOTCS CAMUMMU TIpeTIpUHUMATESIMU TTPU
paspaboTKe 6M3HEC-TIAHOB /IS IPOEKTOB 00beK-
TOB cdepbl TOPTrOBOTO 00CTYKMBaHMSI. 1)1 Hanbo-
Jlee TOCTOBEPHO! OIIEHKM IIPUBJIEKATEIbHOCTU
y4acTKa Ha MUKPOYPOBHE JIOTUCTUYECKOI Teppu-
TOPUM OILIEHKA MOXEeT ObITh MPOU3BeIeHa C UC-
MOJIb30BaHMeM aAoUTUBHOM Moaenu [6], TO3BOJIS -
I0Ieil y4ecTb KpUTepuyu ¥ (PakTOpbl TaHHOTO
YPOBHSI.

[Tpu poBeAeHUM pacueToB BeCcOoBbie KO3 M-
IMEHTHl MOTYT OBbITh 3aJaHbl 3aKa3YMKOM CaMO-
CTOSITENIBHO, TMOO0 OIpe e eHbl TPV ITOMOIIM MaT-
PUIIBI TTAPHBIX CPABHEHMIA.

ITokaszaTenb mpuBIeKaTeJIbHOCTM PP MecTa
pasMelnieHust j-ro TepCleKTUBHOTO JIOTUCTUYe-
CKOT'0 00'bEKTA, C LeJIbI0 00CTYKMBAHUS TIOTPeOU-
TeJIeil B pacCMaTpUBaeMOJi CUCTEME 00ecIIeueHus
paccumTbiBaeTcs (1):

PP, =YL w; - a; 1)
rae wi — koabduiyeHT BecoMocT i-ro dhakTopa
(kputepus);

aij — 3HaueHue dakropa (KpUTepus), onpeme-
JiseMoe 110 4-6aJIIbHOJA IIKaste (OTJIMYHO — HeyI0-
BJIETBOPUTEJILHO).

B pamkax Mpe/joskeHHOTO ajJropuTMa, B pe-
3y/lIbTaTe YCTAHOBJIEHUSI COOTBETCTBUSI YPOBHS
MHTerpauuy ¢ ypoBHEM JIOTUCTUUECKO TepPUTO-
puM, BbIIEJIEH 3Tall YCTAHOBJIEHUS peKOMeHye-
MOTO THUIIA U BUJa OOBEKTOB XO3SCTBOBAHMS B
3aBMCUMOCTM OT YPOBHSI MHTETpaluy U YPOBHS
JIOTUCTUYECKOI TEPPUTOPUN.

B mpoBegeHHOM MCC/IeJOBaHUY BbIIEI€HbI TPU
6;10Ka 00BEKTOB, MMeWIMe YKPYIMHEHHOe

JleJieHye Ha TPYTIIIbl, XapaKTepPU3YIIIUXCS CHelu-
dbuxoit, ucxonst U3 3amad Mo IpesHA3HAUEHUIO,
MIpY BbIOOPE MecTa UX pa3MelleHus.

Tak, [Jisl MepBOro YpPOBHS MHTErpaliu U COOT-
BETCTBYIOIIETO €My MUKPOYPOBHS JIOTUCTUYECKOM
TepPUTOPUM XapaKTepHbl MUKPOOOBEKTHI C OTpe-
JleJIeHHOV ~ HOMEHKJIATypoil ~ MaTepuabHbIX
CpeAcTB, TakKue KaK Clelyuanu3upoBaHHbIe
CKJIa/Ibl, MMEoIIMe HeOOJIbINOl 3amac B 30He J10-
CTYITHOCTY TOTpeOuTeseil U aKTyalbHble IJISI UX
obecrieyeHMus.

BTOpoii ypoBeHb MHTErpaluu — Me30 YPOBEHb
JIOTUCTUYECKOI TeppUTOPUM NIpeAIionaraeT opra-
HU3ALMUIO eSITeTbHOCTY CYyObeKTOB XO3SiICTBOBA-
HUSI CpefHero pasmepa — 6asbl XpaHEHUS pecyp-
COB CO BCeil HOMEHKJIATypoii ToBapoMaTepuab-
HBIX CPEJICTB, MMeIoIMe GOJBIION 3arac ISl 1mo-
TpebuTeieit B 30He UX AOCTYITHOCTY K TPAHCIIOPT-
HOJi MHQPACTPYKType U aKTyajbHbIe IJIsI UX 06ec-
TevYeHusl.

TpeTuii ypoBeHb MHTETpaLliy — MaKpOyPOBEHb
JIOTUCTUYECKO TeppUTOPUM NIpeAIionaraeT opra-
HU3ALUIO IeSITeTbHOCTY CyObeKTOB X03S/ICTBOBA-
HMSI KPYITHOTO pa3Mepa, TaKMX KaK pacrnpenenin-
TeJbHbIE LIEHTPbI, CO BCEII HOMEHK/IATYypOil TOBa-
poMaTepUalbHbIX CPEACTB, MMeEIOLIMe BO3MOX-
HOCTb ITPUEMKU OOJIBIIIOTO KOJTMYECTBa TOBAPOMa-
TEePUAIbHBIX LIEHHOCTE! B 30He IOOCTYITHOCTU K
TPAHCIIOPTHOM WHOPACTPYKTYpe ¥ aKTyaJabHbIE
IL1sT oGecrieueHus MOTpebuTeseit M Ha OCHOBE BbI-
YKCJIeHUST paHTa SKOHOMMUUYECKOV MPUBJIeKaTelb-
HOCTU JIOTUCTUYECKON TEePPUTOPUM HAa KOTOPBIX
OHU PacCIO0KEHbI.

PaspaboTaHHbII B XOJe ITPOBEIEHHOTO aHa-
mm3a [1-7] u uccnenoBanyus alropuTM Ipenrosa-
raeT NpPUMEeHeHMe MHBAPMAHTHOTO MOAXO0Ma K
(hOpPMUPOBAHUIO «ITOTPEOUTETHCKOI TPOIIBI» C I1e-
JIbIO ONITMMM3aLyM YPOBHS COLMAIbHO-3KOHOMM-
YeCcKOro pa3sBUTUSL MaKpOJIOTUCTUUYECKON Teppu-
TOPUU M0 CJIEAYIOIIUM KPUTEPUSIM

e  TUIOIIAAb PErMOHA, €ro pa3Mepsbl, pacro-
JIO)KeHMe OTHOCUTENIbHO CTOJMYHBIX TOPOZOB;

e  OCHOBHbBIE OTPAC/JM 3KOHOMMUKMU PETUOHA,
ompenensole 06beMbl ITPOU3BOJCTBA, 3HAUM-
MOCTb BBIITYCKAaeMOI MPOAYKUMM [JISI POCCUIt-
CKOTO ¥ MeXAYHAapOIHOTO PbIHKA, YPOBEHD JXU3HU
Y 3aHSTOCTb HaceaeHus;

e  ypOBeHb pa3BUTUS TPAHCIIOPTHOM MHPPaA-
CTPYKTYPBI pETMOHA, 3aBUCIINI OT yIaJIeHHOCTU
KPYIIHOTO TOpPOJa, 3arpy>KeHHOCTM TPaHCIIOPT-
HBIMM MAarucCTpaasiMu, Haauuus QeaepasbHbIX
Tpacc, KoAM4yecTBa BUAOB TPAHCIIOPTa, HAINMUMS
TPaH3UTHBIX IIOTOKOB MECTHOTO U MeXAYyHapo[-
HOTO 3HaYeHusl;
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e  YNCJEHHOCTb U IUIOTHOCTH HAcCeJIeHUS B
peruoxe;

e  COUMAIBHO-3KOHOMMYECKNE XapaKTepu-
CTUKM SIKOPHOTO U IPYTUX TOPOJOB PETMOHA, He
TOJILKO OTpakaliye AeMorpapuieckye XapaKkre-
PUCTUKYU TEPPUTOPUAIIbHBIX CYO'BEKTOB, HO U 3a-
BUCSIIIIME OT YPOBHS X 9KOHOMUYECKOTO PA3BU-
TUS.

Takoii MoaXo, TO3BOJIIET Ha OCHOBE OIpefe-
JIEHUST VTHTETPAILHOTO PeITMHTa 3KOHOMUYECKOIA

MIPUBJIEKATETbHOCTY JIOTUCTUYECKO TEPPUTOPUN
PErMOHATBHOTO 3HAUEHMS OCYIIECTBUTH €€ BhIGOD
IIJIST PACIIOJIOKEeHMST pacCMaTPUBAaEMOro 06beKTa.

st 9TUX 11eJ1eit pejiaraeM MCIoib30BaTh TY
Ke amJIUTUBHYIO MOJe/b, YTO M B MPEIbIAYIIEeM
cJTydae, a C yUeTOM CrenyubuKy KpUTEPUATbHOTO
oTbOpa TeppuUTOpMUM pacueTHas dopmyna Oymer
uMeThb BUZ, (2):

R, =0045-F, ., +0,201-F,., +0,090- X, .31+ 0,020 -X,.3,+0,090-X,.35+0,201-F,.,+0,122-
F,.5+0201-F,.c+0028-F,., 2)

rae: OOHOKOMIIOHEHTHbIe Kputepun: F, ., — TJIO-
1aab permona; F, ., — OCHOBHbIE OTPACIU 3KOHO-
MUKU; F, ., — YPOBEHb NOXOO0B HACEJIEHUS peru-
OHa; F,.s — YMCJIEHHOCTb M IUIOTHOCTb Hacese-
Hus; F, . ¢ — COLIMAIbHO-9KOHOMMUYECKME TOoKa3a-
TeJIu SKOPHOT'0 ropofa; F, ., — COUUAIbHO-39KOHO-
MMUYecKue rnokasaTejiy TOpoA0B permoHa; rmokasa-
Tenu, BXOASIIME B KOMIUIEKCHBIA KpUTEPUit
YPOBHSI Pa3BUTUS TPAHCHOPTHON WMHOPACTPYK-
TYPBI (Ry,c3): Xy 31 — KOMUMUECTBO BUOOB TPAHC-
nopra; X, .3, — Haauuue TPAH3UTHBIX MOTOKOB
MECTHOTO 3HaueHusl; X, .33 — HaJInumMe TPaH3UT-
HbIX ITOTOKOB MEXIYHAapOAHOTO 3HAUEHMSI.
[MonyyeHHbIe 3HAUEHUSI PEMITUHTA 9KOHOMMYE -
CKOJi TIpUBJIEKATEIbHOCTM TEPPUTOPUM TTO3BOJISIT
IO/DKHOCTHBIM JIMIIaM ClejiaThb BBIBOL O TOM,

HacKO/IbKO 3G EeKTMBHO MOKeT (QYHKIMOHUPO-
BaThb OOBEKT, PACIIONIOKEeHHBI B OINpeeleHHOM
MecCTe, a Takke OHM JaAyT BO3MOXKHOCTD CHeIaTh
MIPOTHO3 O Pe3y/IbTATUBHOCTU AESITETbHOCTY IPO-
eKTUPYEMBIX JIOTUCTUYECKUX 0OBEKTOB.

JTO U, B CBOIO Ouepeldb, TMO3BOIUT M36eKaTh
BO3MOJXHBIX IIOTEPb B CJIyuae BbIOOPA [JIs pacIio-
JIO’KeHUSI 00BeKTa JIOTUCTUUECKOI TePPUTOPUM C
HU3KMM PEMTUMHTOM SKOHOMMYECKON IpUBIIEKa-
TeJIbHOCTH.

C 1en1bi0 MHTEpIpeTaly TTOJyYeHHbIX 3HaUe-
HU PeMTUHIOB 5KOHOMMYECKOWM MpUBJIEKaTeNlb-
HOCTY TeppUTOpUI1 pa3paboTaHa IIKajaa Bblaese-
HUSI IMANa30HOB, MpeaCTaBleHHas Huxke (Tab-
JInA).

Tabnuia
Jduana3soHbl 3KOHOMMUYECKOJ IPUBJIEKaTeTbHOCTU
Ry, [lrarna3oHbl 9KOHOMUYECKOIi MPUBJIEKATEIbHOCTU
R,; =07 Ivamna3oH BbICOKOI SKOHOMUYECKOI MPUBIEKATEIbHOCTU
0,7>R,; 20,5 Iluana3oH cpemHeli SKOHOMUYECKO ITPUBIEKATETbHOCTA
0,5>R,; = 0,25 [ranasoH He3HAUUTEeJIbHOM S5KOHOMUYECKOW [IPUBJIEKATEIbHOCTU
R,, < 0,25 JInara3oH HM3KOM 5KOHOMUYECKOW IIPUBJIEKATeJIbHOCTU

CornacHO BblJleJIEeHHbIM Auana3oHaM y 3KC-
TepTOB TIOSIB/ISIETCSI BO3MOKHOCTb YCTAHOBIEHUS
CTeIleHM pUCcKa Mpu BbIGOpe MecTa pas3sMeleHus
06BEKTOB, B COOTBETCTBUM C MX IpegHa3Haue-
HMEM U peliaeMbIMM 33/Jla4aMMu.

Takske Ipy IpoBeeHUM OLIEHKU, C UCII0/Ib30-
BaHMEM pa3paboTaHHOTO MHCTPYMEHTapusI, Ipe/I -
rojiaraeTcsl MpuMeHeHMe MHBAPUMAHTHOTO IO -
Xoma K (OpMUPOBAHUIO <«IOTPEOUTETbCKOI
TPOIIbI» U MIPOBeJeHMEe MOIeTMPOBAHMS JIOTUCTH-
YeCKOW TepPUTOPUN.

OpnHo 1 He MaJIOBayKHOJ 3amaueli MpoBeaeH-
HOTO aHaJIM3a o MpobJieMaTHKe U paccMaTpuUBae-
MOTO JIOTUCTUYECKOTO TPOLiecca SIBJSIeTCS CO3/a-
HMe TaKko¥ CKJIaJickoi MHDPACTPYKTypbl, KOTOpas
OymeT crocoO6CTBOBATh MPUBJIEYEHUIO HA JaHHYIO
TEPPUTOPUIO ONTUMAIBHOTO TMOTPEOUTETHCKOTO

MOTOKa, a TakKXKe TOJYyYeHUI0 SKOHOMMUYECKOTO
3¢ dekTa 3TOrO pernoHa.

HoBu3sHa paspaboTaHHOIO aJrOPMUTMa 3aKIII0-
YaeTcs: B TOM, UTO ITOTyuyeHHbIe Bblllle YCJIOBUS OTI-
TUMaJTbHOCTH (POPMUPOBAHMUS «ITOTPEOUTETHCKOI
TPOITbI» MOTYT OBITh MCITOJIb30BaHbBI JIJIST CHMHTE3a
aBTOMATUUECKUX CUCTeM YIpaBjieHUsI TOCTaBOK
MaTepUaTbHbIX CPEICTB MOTPEGUTENSIM CUCTEMBI
obecrieueHus BOEHHO OpraHm3anyi, B TOM Yuciie
U eé€ cocTasisiwolleit — Pocreaponun.

PaspaboTaHHbI/i aJITOPUTM IO3BOJUT CMO/IE-
JIMpOBaTh CIleHApHOe pa3BUTHME paccMaTpuBae-
MOJ1 cucTeMbl 06ecrieueHus B LOJITOCPOUHOII mmep-
CIeKTUBe, TIPM 3TOM CKOPPEKTUPOBAB CYIECTBY-
IoIIVie TOTPeOUTENbCKIE TOTOKM Ha BCEX YPOBHSX,
SBJISIIONIMECS OOHUMM M3 KIIOUEBBIX BEKTOPOB
pa3sBUTUSI COBPEMEHHON TpaHC(HOPMMPOBAHHOIM
JIOTUCTUKMU.
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CUMULATIVE MODEL OF SELECTION OF PREFERRED OPTIONS
FOR THE LOCATION OF LOGISTICS ENTERPRISES

Abstract. The article substantiates the choice of a logistics model with the application of an invariant approach
to the formation of a "consumer trail" and presents an algorithm for placing objects of the supply system on the
logistics territory of the regions of the Russian Federation in accordance with the level of their integration.
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BOEHHOE AEJO

BOPUCOB Banepuit AHaTo/ibeBUY
Boennblit yuuBepcutetT MuHuctepcTBa 060poHsl Poccuiickoit @epeparyn,
Poccug, r. MockBa

CEPEJIA Erop 'enHaabeBU4
Boennblit yuuBepcutetT MuHuctepcTBa 060poHsl Poccuiickoit ®demeparyn,
Poccusg, r. MockBa

JIIM3UH EBrenmnit HukonaeBuu
BoenHblIit yHuBepcuteT MuHuctepcTBa 060poHsl Poccuiickoit depeparym,
Poccusg, r. MockBa

BJIMSTHUE CTPECCOBBIX CUTYAIIUN
HA CTPECCOYCTOMUYMBOCTH BOEHHOCJTYKAIIUX

AHHOmauus. B cmamee uccaedyromcs (pakmopeol, 8ausiowjue Ha yposeHs CMmpeccoycmotiuugocmu 80eHHOCTY-

HAWUX.

Knroueenle cnosa: cmpecc, pakmop, eo3deticmaue, 61uUsiHUE, 60€HHOCTYHCAUWUII.

BBenmenmne

CoBpeMeHHas yejioBevecKas skM3Hb HaChIIeHa
MHOKECTBOM CTPECCOBBIX CUTYaLUil, UrparoIInx
BaKHYIO POJIb BO BCex ee cdepax AesaTeTbHOCTH. B
OTHUX CJIy4asix OHM OKAa3bIBAIOT TOJIOXKUTEIbHOE
BJIMSIHME, CITOCOOGCTBYSI COMPOTMBIIEHUIO BO3MEii-
CTBUIO HEOJIAroNpUsITHBIX (aKTOPOB, TOT/IA KakK B
IPYTUX UX Ype3MepHoe BIUSHYME MOXET AecTabu-
JIM3UPOBATh Bce (YHKIMOHAJbHbIE CUCTEMBI U
MpUBECTM K HEoOpaTMMbIM IIpolieccaM. B rmpo-
mecce AeicTBUS GU3MOIOTMIECKOTO CTpecca mpo-
MCXOAUT HapylleHue MHGOPMAIMOHHBIX CBSI3€
MEXOY PasaIMYHbIMMU (QYHKIVOHATBHBIMYU CUCTE-
MaMM OpraHM3Ma, Kakgas M3 KOTOPbIX HAUMHAET
(YHKIMOHMPOBATH OTAEIBHO OT APYTUX, BKIIOUAS
CBOM 3alMTHbIe MEXaHMU3MbI IJISI TTOMIepPsKaHMS
PaboTOCIIOCOGHOCTH.

Ilens - ompepenuTh PaKkTOPbI, BAUSIONINE
Ha dopMMpOBaHMeE CTPECCOBBIX CUTYAIIMil BO-
€HHOCTY)KalluX.

3agaum:

1) U3yunTb 0OCOGEHHOCTM CTPECCOBBIX CUTYa-
UMt M ux Kiaccuduxkanuio B cdepe BOEHHONM
CITY3KOBI;

2) uccienoBaTh BIUSIHME CPeACTB (Gu3nye-
CKOJ TOATOTOBKM Ha (GOPMUPOBaHNE CTPECCO-
YCTOMUMBOCTHM BOEHHOCTY KAIIIMX.

MeToOabI MCCIeJOBaHMS.

TeopeTnueckue: aHajau3, CMHTE3, CUCTEMATH-
3a1usl.

aMHI/IpI/I‘{eCKI/IeZ IMOMCK, aHaJIN3 U MHTEePIIpeTa-
LIMSI CTATUCTUUECKUX JAaHHBIX 110 TeMe UCC/Ie0Ba-
HMSI, COCTaB/IeHMe Teorpaduuecknx Kapr;

MareMaTuueckue: cTaTucTuueckas o6paborka
TaHHBIX.

B paboTe 1CITO/IIb30BaIMCh Pa3IMYHbIE UCTOY-
HUKU JaHHBIX — KHUTY Y SHIMKJIOTEIVI, OHIaliH-
pecypcehl.

ITo maHHBIM COLIMOJIOTUYECKUX OMPOCOB, MPU-
BeIeHHBIX B CpeICTBAX MaccoBoit MHopMaLuu, B
HacTosiee BpeMs IesTeTbHOCTh BOEHHOC/Y)Ka-
IIero o6IIeCTBOM BOCIIPUMHMMAETCS KaK OJHA U3
CaMbIX OITACHBIX MTpodeccuii.

AHanmusupys 0COGEHHOCTH CITy>KeOHOi U 6oe-
BOJI IeSTeIbHOCTY BOEHHOCTYKAIIYX, MOKHO BbI-
IeMUTDb PSf, TpeOOoBaHMii, IPeIbsIBIIeMbIX K HUM
B COBPEMEHHBIX YCIOBUSIX:
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— ¢opMupoBaHKe peaSbHBIX ITPeACTaBIeHMIA
0 OyIyImuUX AeMCTBUSIX CITY>KOBI B SKCTPEMAaTbHBIX
YCI0BUSIX, YMEHME pealbHO BOCIIPUHMMATh Ipsi-
OYLIYI0 OTTACHOCTb, YMEHMe aJIeKBaTHO OLIeHUBATh
IeMCTBUSI IPOTUBHMKA, & TaKKe IPOrHO3MPOBATh
UX pPeakimio;

— BBICOKAs CTENEeHb afanTaluyu nepcoHana K
paboTe B IKCTPEMATbHBIX YCIOBUSIX;

— HaJIu4ye BBICOKOTO YPOBHSI Pa3sBUTUS GU-
3MUYECKUX U CIelMalTbHbIX KaueCTB, BbICOKAsI CTe-
MeHb IICUXOJIOTUMYECKO! YCTOMUMBOCTU, YMEHME
MIPUMEHSITb OpYXXue Ijis1 mopaxkenus [1].

C MoMeHTa CO37aHus NENCTBYIOIel apMum
BOITPOCHI (DM3MUECKOTO PA3BUTHSI U TIOBBIIIEHUS
KBaIMGUKALMY BOEHHOCTYKALIUX TTOTYIWIN TI0-
BBIIIEHHOE BHMMAaHMe. I3MeHeHMe MeTOIOB, TaK-
TUKU U XapaKTepa 60eBbIX OIlepalyii, yBeJMueHue
TEXHUYECKOTO OCHallleHMS BOOpyXeHHbIX CUI
cesiaau HeoOX0IMMBIM HeIlpepbhIBHOE COBepIIeH-
CTBOBaHME CUCTEMbI (DU3NYECKOTO BOCIIUTAHUS
MOATOTOBKM BOEHHOCTYKALIMX C LieJiblo obecrie-
YyeHUs MMOCTOSTHHOV TOTOBHOCTU MOJpa3eseHun s,
rogpasaeneHuii 1 GopMUpPOBaHMIA.

B cooTBeTcTBMM C HAHHBIMM, OMYOJMKOBAH-
HBIMM B CpeJICTBaX MaccoBOil mHGpopmaruu Bee-
MUPHOM opraHusanuen sgpaBooxpaHeHus (BO3)
B 2006 ropy, cnemyet, 4yTO TOJbKO B EBpore n3 870
MJIH. YesoBeK 0Koyio 100 MJIH. TOCTOSTHHO MCIIbI-
TBIBAIOT COCTOSIHME TPEBOT'U U Aernpeccuu; 4 MiH.
CTPAgalT OUMIONSPHbIMMU adheKTUBHBIMM pac-
CTpOMCTBAMM U 4 MJTH. — HAaHUYECKMMU PaCCTPOIi-
ctBamMu. OOHOBpEMEHHO C 3TUM IMPUBOASITCS
HeyTeUIUTelbHbIE CBEJIEHNUSI O KOIMUYeCTBe 3ape-
IMCTPUPOBAHHBIX CJTy4aeB 0OIECTBEHHO OTIACHBIX
IeiCTBUIA, COBEPIIEHHBIX IICUXUYUECKY 6OTBHBIMU
nonbmu [3].

B HacTosi11Iee BpeMs TIPOBOASITCS CrielaibHbIe
KypChl CO BCEMM KaTeropusiMy BOEHHOCTY>KaIllUX
IJIS ajanTtanyy nepcoHasna K xapakrepy MpeacTo-
SMUX Harpysok. I[Ipu BbigeneHuM crenmduru
CJTY>KOBbI UCIIO/Ib3YIOTCS U30MeTpUUecKue yIpax-
HeHMsI, IPOBOASTCS TTIePeKPeCcTKM C OPMEeHTUPOBa-
HJMEM Ha MECTHOCTM U MPeOooIeHNeM CIlelaib-
HOJ TI0JIOCHI TIPerSITCTBUIA (B TOJIeBOi dopme,
opy>xueM U cHapspkeHuem). CoagaThl AOJIKHbI

PaBHOAYUIHO BOCIIpMHMMATDb IMOJKaphl,

pasBaiuHbl, TPymbl. [Io 3TOI NpUYMHE OH CUMTA-
eTCs MO0JIe3HbIM Pa3BUTUE COOTBETCTBYIOILIUX OY-
IIeBHBIX KauecTB. [IJ11 9TOro BpIOPACKIBATH Ha Tpe-
HMPOBOYHYIO IIOIIAAKy MaKeThbl M3ypOA0BaHHbIX
TPYIIOB, MIpeJMeThl JoMallHero obuxona u 1. Yem
MpaBIONo00Hee U CTpalIHee, TeM JIyYllle.

[Ipobnema cTpecca y CHeNUaNINCTOB Pa3Iny-
HbIX cdep mnpodeccruoHaNTbHON [esITelbHOCTU
npuobpeTaeT BCe BO3PACTAIOIIYI0 HAYUHYIO U
MPaKTUYECKYI0 aKTyaJbHOCTb B CBSI3U C HeIlpe-
PBIBHBIM POCTOM COLIMa/IbHOM, 3KOHOMMUYECKOI,
9KOJIOTMYECKOM,  TEeXHOTeHHOM, JIMYHOCTHOM
KpallHOCTU Hallei >XU3HU U CYLeCTBEHHBbIM M3-
MeHEeHVEeM COJiepsKaHusI ¥ YCJIOBUSI PabOThI Mpe/i-
CTaBUTeJIeii MHOTUX Tpodeccuii. YBeJIMInBaeTcs
KOJIMYECTBO BO3MOXKHBIX IMMPOOJIEMHBIX CUTYaALINIA,
BO3pacTaeT npodeccruoHaNbHAS Y JTUYHAS OTBET-
CTBEHHOCTb 3@ pe3y/JabTaThl U MOCAeICTBUS Jesi-
TeJIbHOCTH.

CyTp 3aKkiI04yaeTcs B NPOTUBOpPEUYMM, KOTOPOE
COCTOUT B TOM, UTO, C OGHOJ CTOPOHBI, COJAAT BO-
BJIeUeH B 3KCTpeMa/ibHOe MPOCTPaHCTBO mpodec-
CUOHAJIBHO JesITeTbHOCTU U 9TO TPeGYeT OT HEro
CTPeccOyCTOMUMBOCTH, a C LPYTOil CTOPOHBI, yIe-
JIseTcsl HeNOCTaTOYHOe BHMMAaHME pasBUTUIO
CTPeCcCOyCTOMUMBOCTY BOEHHOCTYKalIMX B IIPO-
(eccnonanpHoi fesTenbHocTH. [Tpobiiema pa3Bu-
TUSI CTPECCOYCTONUMBOCTM MpuobpeTaeT 0COOYI0
aKTyaJIbHOCTb B CBSI3Y C COLIMAIbHO, 5KOHOMMIYe-
CKOJA, TOIUTUYECKOM U IIPaKTUYECKOI Ba)KHOCTHIO
MPaBUJIBHOTO YPOBHS CTPECCOYCTOUYMBOCTH B Je-
SITeJIbHOCTY BOEHHOCTYXKaluXx [2].
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METO/bI OIITUMN3ALIVIA PACXOJ0B
HA JINYHBIN COCTAB IOAPA3IEJEHUI TEXHUYECKOI'O
OBECIEYEHVA BOVICK HAIIIOHAJIbHOI TBAPIVIU P®

AHHOmMauus. B cmamve udem peus 0 Memooax onmuMu3ayuu pacxodos Ha JUUHbLl cocmas nodpasdeneHuil
mexHUuecKkoz20 obecneueHus 80LiCK HAYUOHANbHOL 26apduu PQ.

Knroueenle cnoea: solicka HAYUOHANbHOL 28apouu, ciyxeOHo-00esble 3adauu, JUUMbI cocmas, cucmema

ynpasJjieHus, onmumu3sayus.

pyaHOCTM B (MHAHCOBOM CEKTOpe 3KOHO-

MUKU, CBSI3aHHBIE C KPU3UCHBIMMU SIBJIEHUSIMU,
TpeOYIOT PYKOBOAUTENEN BCeX YPOBHE BOEHHOTO
yIIpaBaeHUS TTOCTOSHHOTO KOHTPOJISI Haf, pacxo-
IIOBaHMEM OIOIKETHBIX CPEJICTB, B TOM UMCJIE M Ha
JIMYHBIA COCTAB CIIY’KO TEXHUUYECKOTO obecreye-
Hus. TIpoBest aHa/IN3 BBITIOJTHEHUST CTY>KeOHO-00-
€BbIX 3a7ay, IoJiaraa Obl, YTO B I€JISIX ONMTUMMU3A-
LMY PacXOJIOB OIOIKETHBIX CPENICTB, B TOM UMCJIE
Pacxo/I0B Ha JIMYHBINM COCTAB CIYKO TEXHNUYECKOTO
obecrieueHUs MOXKHO TPUMEHUTDb PSIl METOMOB,
TpUBeIeHHbIX HIDKE.

AIMUHUCTPATUBHBIN MeTOZ,. XapaKTepusy-
eTCsl IPUHSTUEM pellleHUl, OCHOBAaHHbBIX Ha «BU-
3yaJIbHbIX», IKCIIEPTHBIX 3aKIIOUEHUSX, TTPAKTU-
yecku 6e3 MpoBeIeHNs aHaaM3a Mpo6aeMHOoi 06-
jactu. MeTop, He Tpe[rio/iaraeT Cepbe3HbIX TPY-
Io3aTpart Ha IJIaHMpOBaHMe U TPpOBejeHNe U3Me-
HeHMii. [TosHBIN TMaKeT pellleHUs] pa3pabaTbiBa-
eTcsl M BHeJpsieTCs B KpaTyaiiline CpOKU (MCUMC-
JISIIOTCS AHAMM). [ToTeHIMam u3MeHeHUi orpene-
JisieTcsl HabII0AaTeIbHOCTHIO, OMBITOM M «CMEJIO-
CTbIO» PYKOBOAUTEJISI, MPMHUMAIOIIEro pellieHue.

B 6O/IBIIMHCTBE C/TyYyaeB C MMOMOIIbIO JaHHOTO
MTOIXO0/Ia PENIAIOTCS MPO6JIeMbI, JIesKaliye Ha Io-
BEPXHOCTM (MJIU CJIeCTBUS 60Jiee Cepbe3HBIX IIPO-
6yiemM 6e3 ycTpaHeHUs TIPUYMH). BbICOKa BEPOSIT-
HOCTb TOJIydYeHUsI CHVKeHUS pe3yJIbTaTUBHOCTU
MPOIIeCCOB 3a cueT MOBbINeHNsT UX 3D heKTUBHO-
CTU.

[Tpumep npMMeHeHMS MTOAX0AA.

[lpn BuU3yanmbHOM OO6C/IEIOBAHMM BBISBIEHO,
YTO B BOMHCKOJ} YaCTU OYeHb MHOTO BOEHHOCJTY-
KalUX, 3aHUMAIOIIUX OTHE/JbHbIE KaOUHETHI
GosbiIolt omaayu. M mpeaioskeHO COKPaTUTh
3aHMMaeMble TUIOIAAN.

@OYHKUVOHAJIBHBINA METOM,. XapaKTepu3yeTcs
MIPUHSATMEM DpelleHMiI Ha OCHOBAHUM U3YYEeHUS
pe3yJabTaTUBHOCTU U 3P HEeKTUBHOCTU HesiTeTbHO-
CTV (QYHKUMOHAIbHBIX ITOApa3eneHmit, JMUHOTO
coctaBa. MeToJ Ipe/IionaraeTt MoCTpoeHue 1 aHa-
JIU3 MaTPUIIbl «QYHKIMS — OTBETCTBEHHbBIN» JIJISI
po6IeMHOIT 061acT.

[MoTHBIN MaKeT perreHuss 0O6bIYHO pa3pabaThi-
BaeTCsl, YTBEPKIAETCSI U BHeHpSeTCS B TeueHMe
HeCKOJbKMUX Hegnenab. OCHOBHbIE M3MeHEHMS IO
OTIITMMM3AIMM 3aTPAT HA IMYHBIN COCTAB CBSI3aHbI
C IpUMeHeHMeM CJIeIyIoIINX MOAX00B:

— IeHTpaau3anus u neleHTpanu3anus GyHK-
mi;

— YyCcTpaHeHMe [IyOIMPOBAHMS BbITIOJIHEHUS
ynkumit;

— BbIIBJIeHME TIPOBaJIOB B (DYHKIMOHAIbHOM
maTpuiie.

[Ipy MOBBIIIEHMM OINTUMAJIBHOCTY pPabOThI
byHRUMYK (DYHKUMOHANIBHOTO TMOApPA3IeneHMs,
BOEHHOC/IY>Kallero) CYIecTBYeT BbICOKAsI BepOosIT-
HOCTb MOTYYeHUSI CHUKEHUS Pe3yIbTaTUBHOCTU U
3(heKTUBHOCTM BCEro Ipoliecca, B KOTOPOM
yuacTBYyeT MofpasjesieHye (BOeHHOCTYKaluit).



AKTyaJbHbIe HUCCIe0BaHUS ¢ 2021. N248 (75)

£ Boewnmoe meno | 32

[TpuMep npuMeHeHMUS IOAX0A.

[Tocne mpoBeneHMsI TMAarHOCTUKY OBIIO TIPU-
HSTO pelleHye LieHTpalau30BaTh CUCTEMY YIIPaB-
JIEHUSI PEMOHTHOTO B3BOZIA: OTKA3aThCs OT pa3bu-
eHMs Ha TIOMeleHMs ¥ 3aMeHUTh UX Y4aCTKaMU C
LieHTpanu3sanuei (M CoKpaljeHneM) UCII0Ib30Ba-
HUS TPYLOBBIX PECYPCOB.

ITpoueccHbIii MeTOon,. XapakTepusyeTcs Ipu-
HSTHEM pellleHMi, OCHOBaHHBIX Ha aHalIu3e Mpu-
YMH Hepe3ylbTaTUBHOCTU U He3DHEeKTUBHOCTU
MIPOLIECCOB.

Merton mpeprnonaraeT aHaIu3 U YaydylleHue
MPOIIeCCOB TMPOGIEeMHOI 067acTy M ITO3BOJISIET
HaxOJOUTb U YCTPAHSTh IPUUYMHBI HEOTITUMAaIbHBIX
3aTpaT Ha JIMYHbIN COCTaB B MOAIPOLIECcCax C yue-
TOM Iiejielt pe3yabTaTUBHOCTYU U 3D PeKTUBHOCTYU
Bcero mpotiecca. [IoHbIN MakeT peneHust 00bIYHO
pa3pabaTsiBaeTCs, yTBEPKAAeTCsT Y BHEeIPSIETCS B
TeueHMe HEeCKOJIbKUX MecsileB. OCHOBHbIE M3Me-
HeHMsI [0 ONTUMM3alMM 3aTpaT CBSI3aHbl C MPU-
MeHeHMeM CeLyILUMX MTOAX0N0B: MHXMUHUPUHT U
PEeMHXVHMPUHT IIPOLIECCOB, HACTpO}iKa OITH-
MaJIbHOCTM ITOATIPOLIECCOB.

[Tpumep npumeHeHUs MOAXO0A.

CHIDKeHMe TIPOCTOEB IIPM BBIIIOJHEHUM pe-
MOHTHBIX PabOT GBIIO JOCTUTHYTO 33 CYET YCKOpE-
HMS IpoLecca npueMa BblLauy BOEHHO-TEXHUYe-
CKOTO UMYIIECTBA.

Bbi60Op MOpaBMJIBHOI CTpaTeruy IPOBeIEeHMUS
M3MEeHEeHMI1 — 3aJI0T YCIIeIHOCTY X IPOBeleHNS.

[TpoexTsl IO ONTMMM3ALUYM PACXOLOB Ha JINY-
HBII COCTaB OOBIYHO XapaKTepU3YyIOTCS BbICOKOIA
CTENleHbI0  5MOLIMOHANbHOII  BOBJIEUEHHOCTHU
Y4YaCTHUKOB M3MEHEHMI U NOCTaTOYHO BBLICOKOM
TeXHUYEeCKOI CJI0KHOCTBIO pa3pabaThiBaeMbIX pe-
meHui. Kak mpoBecTu npouenypy «yneleBaeHus
JIMYHOTO COCTaBa» C HaMEHbIIMMU MOTePSIMU U
6e3 CHMsKeHMS JIOSIBHOCTH ?

[Ipennonoxkum, 051 COKpalleHusl 3aTpaT Ha
JIMYHBII COCTaB 4Yepe3 IOBBILIEHVE ITPOU3BOAM-
TeTBHOCTU TPyJa MbI Delmwiu pa3paboTaTtb U
BHEIPUTb CUCTEMY MOTMBALMM, NIPUBSI3AHHYIO K
pe3ynbTaTaM AesTeNbHOCTY BOEHHOCTY)XAlero u
nozxpasgenenus. Torga nepen HaMmu CTOUT TEXHU -
YecKM CJIOKHAsI 3ajiaya — OINpeleNuUTb BapUaHThI
KpuUTepueB (UTO U Kak M3MepsieM) U MOKasaTeseii
(«CKOJIbKO TOYHO BelllaTh B rpaMMax») OLLeHKU pe-
3yJIbTAaTOB PabOThl BOEHHOCTYKAIIETo, MoApasze-
JIeHUs.

Ho 3T0 TO/IbKO MO0OBUHA TPOGIEMBI.

Emie Tpebyercss M HaxOXAeHME pPeHIeHUs] 110
BBIOOPY BapMaHTa, yCTPaMUBAIOIIEro GOJBIIMHCTBO
YYaCTHUKOB M3MeHeHM. DTO yKe 3a/1aua ¢ BbICO-
KM YpPOBHEM 3MOI[MOHA/JbHOJ BOBJIEUEHHOCTH.
OueHb YacTO BTOpas 3aJava OKa3bIBaeTCs
HaMHOTO CJIOKHee MepBOii.

[Jis yCIenrHoro MpoBeleHUsI CTOMb CJIOXKHBIX
OpraHM3alMOHHBIX M3MeHeHU (BbICOKAsi TeXHU-
yeckasi CJI0)KHOCTb U BBICOKMI YPOBEHb 3MOILIMO-
HaAJIbHOJ BOBJIEYEHHOCTM) TpebyeTcsl INpuUMeHe-
HMe CTpaTeruu TpoBeAeHUs] u3MeHeHmit «Opra-
HM3ALUMOHHOE pa3BuUTHe». [laHHAsi CTpaTerus
MpejriosaraeT OgHOBpeMeHHOe BO3[eliCTBMe Ha
TPaguLIMY BOMHCKOM 4acT U pa3pabOTKy, peann-
3aiu0 u3MeHeHuli. OCHOBHOIM acIleKT OaHHOM
CTpaTeruy — 3TO BOBJieUeHMe yUYaCTHMUKOB M3Me-
HEeHMIT B IIPOIlecC pa3spaboTKM U peann3annuy u3-
MeHeHMIlI Ha caMbIX paHHUX 3Tarnax (Co3JaHue
YyBCTBA OTBETCTBEHHOCTU 3a MIPUHSTHIE U peayiu-
30BaHHbIe pellleHNs, TIOBBIIIEHNEe KauecTBa pas-
pabaThIBaeMbIX PEIIeHUi, CHUKEHNe YPOBHS 6ec-
MOKOMCTBA, CBSI3aHHOTO C HeoIllpele/IeHHOCThIO).
[IpmeHeHMe JaHHO CTpaTeruu MO3BOJSEeT MPo-
BeCTU M3MeHeHUs C HauMeHbIIVMMHU 3MOILIMOHATb-
HBIMM U MaTepUaTbHBIMM TOTEPSIMU [AJis1 BOUH-
CKOJ 4aCTH.

Henasi BbIBOZ, HagoO OTMETUTb, UTO CBOEBpe-
MeHHas ¥ KauecTBeHHast paboTa 3aMeCTUTeIs KO-
MaHAMUpa BOMHCKOM YaCTU MO BOOPYKEHUKID -
HavyaJbHMKA TEXHMUYECKO} YacTy, HayaJlbHUKOB
CTY3KO, ¥ KOMaHAMPOB TEXHUYECKUX TTOApasaese-
HMI TI0 KOHTPOJIIO HaJ, KaueCcTBOM U YCJIOBUSIMU
Tpy/ia IMYHOTO COCTaBa Mojipas/ie/ieHNii TexHnue-
CKOTo obecrieueHust MO3BOJIUT BBITOTHUTD BO3JIO-
SKEHHbBIE CTY;KeOHO-00€BbIX 3a/1a4 TOYHO U B yKa-
3aHHBII CPOK.
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MOJEJIb OIITUMU3ALNUA ITPOLENYPBI TOCYJAPCTBEHHOTI'O 3AKA3A
MATEPUAJIbHBIX CPEJICTB )il BOYICK HAITMOHAJIbBHOV I'BAPJIU

AHHOmMauus. B cmamve paccmomper 860npoc c08epuieHCMB08AHUS U ONMUMU3AYUU MeXAHUSMA YeHMPaau-
308AHHBIX 3AKYNOK MAMEPUANbHBIX CPeIC8 NOMpedumensam okpyada 80licK HAYUOHANbHOLI 28apOuul U NPedNoXeHa
Modesib peanuzayuu ONMUMAaibHo20 npoyecca pachpedeseHus 8 yensx NoCmasku.

Kniouegsle croea: 3axkas, mamepudisHsle cpedcmed, yeHa, Npoyecc, ayKyuoH, onmumusayus, s¢pexmus-

HOCMb.

B nepuop, TpaHCchOpMaIUy CUCTEMBI ThIJIOBOTO
obecrievennst (CTO) okpyra BOMCK HaImo-
HanbHOV rBapauu (BHI'), a Takke e€ aganrauuu u
MHTErpanuyu B OOLIYI0 CUCTEMY CHAOKEHUS
Pocreapauy CTaHOBUTCS aKTyaJbHBIM MOUCK OII-
TUMaJbHOTO WHCTPYMEHTApus, HeoOX0AMOro
IIST MOJeIMPOBAHMS JIOTUCTUUECKUX ITPOLIECCOB
(JIIT) B Hei1, B TOM UMCJIE IpOLIecca 3aKa3a MaTepu-
anbHbIX cpencTB (MC) MoTpebasoneMy 3BeHy.

VIMeHHO OT TMpPaBMIBHOCTU BbIGOPA MHCTPY-
MeHTapus OIpeJesounero ONTUMaabHOCTh IIPO-
1recca 3akasa MC 6ymeT 3aBuceTb 3¢ (eKTUBHOCTb
yIpaBjeHus 3aracamu B 1ieJIOM, KaK C TOUKU 3pe-
HMSI 3aTpaT Ha UX CO3JaHKe, TaK U C TOUKU 3peHUs
yIOBJIETBOPEHUSI MOTPeOHOCTU (OTCYTCTBUSI He-
¢dbumTa) Bcex morpebuTesneit paccMaTpuBaeMoii
CUCTEMbI 00eCIIeUeH s,

C menplo pellleHMs Hay4yHOM 3amauM, a TakKkKe
paspemieHyss BO3HMKAWIIWX MOPOTUBOpEUNi, B
CTO okpyra BHI, He06X0q1MO OIpeeUuTh OITHU -
MaJIbHBIN pasMep 3akasza Heob6xomumbix MC, 1o
Cpe[iCTBY omnpeJieieHNsI MUHUMAJIbHOWN €ro CTOM-
MOCTHU, C YYETOM IMPOU3BOACTBEHHBIX BO3MOXXHO-
CTeil MOCTaBIIMKOB ¥ BO3MOXXHBIX MMM HeJOIO-
CTaBOK [3].

WHcTpymeHTapueM [jis1 pelleHus MOCTaBJIeH-
HOJ 3a7auy mpepjaraeTtcs MUCIOAb30BaThb Permo-
Ha/IbHBIM ayKUMOH, KOTOPbIN SBJSETCS ayKLMO-
HOM eJJHOJ LIeHBI, TO eCTb KaXkAblil U3 peLIona-
raeMbIx MOCTaBLIMKOB B 3TOM peruoHe Mnoayyaer
eIVHYI0 IIeHy 3a nocrasiaseMble MC motpebure-
jisim CTO okpyra.

B pemeHun 3amaum npepmnosaraeTcs, UTo pac-

CMaTpUBaeMbIit PBIHOK SIBJISIETCSI
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ONIUTONIONUCTUYECKMM, TJe I1[eHOBble 3asiBKU
Y4YaCTHMUKOB ONpeNessiioT pacnpeneneHyue mnocra-
BOK, TEKYIIME U PETMOHA/IbHbIE LIeHbI. B cBOIO Oue-
penb, CIIpOC TpeAriogaraeTcsl pacCMaTpMUBaTh He
3aBUCSOIMM OT LEeHbl, TO €eCTb 3JIACTUYHOCTH
crpoca, B JaHHOM (Jlyyae, OymeT paBHA HYIIIO.
Cammu 1IeHOBbIE€ 3aSIBKM OT IPOM3BOOUTENEN OJIs
BCeX ayKLIMOHOB OJTHOTO TOPTOBOTO SHS MOJAI0TCS
OAHOBPEMEHHO Iepef, ero HayajaoM, IAe KoJaude-
CTBO CTyIIeHel 3a9BOK He JO/DKHO MTPeBbIIIaTh 3a-
IAHHOTO YMCJa, a IEHOBbIE 3asBKU UCIIOMb3YIOTCS
Ha BCeX ayKLIMOHaX OGHOTO0 Mepuofa Ha MpOoTsiKe-
HUU JAaHHOTO TOPTOBOTO OHS [1].

PernoHanbHble II€HBI UM OOBEMBI ITOCTABOK
OMpenessIoTCsS He TOJAbKO CIPOCOM Ha MaTepu-
ajJbHbIE CPeJICTBA U LIEHOBBIMMU 3asIBKaMU OCTAaB-
IIMKOB (IIPOM3BOAMTENEI), HO U BHIOOPOM UX
MpernoiaraeMbIX 00beMOB, BO3MOKHBIMU TIOTE-
pssMu (He[OIOCTaBKaMU) U UX IPOU3BOLCTBEH-
HbIMM BO3MO>XHOCTSIMUA.

[lenbio KXKIOr0 PErMOHATIBHOIO ayKLIMIOHA SIB-
JIIeTCSI MUHMMM3aLMs CTOMMOCTH IMOCTaBJISIEMbIX
MC koHeunomy rorpe6utento CTO oxpyra BHT.

B paccmaTpuBaeMoit mMomenu maTepualibHbIe
IMMOTOKM I10JIaraloT, CKa/IIPHbIMM BEJIMUMHAMU U
OHa YIIPOIeHHO XapaKTepu3yeT NPOLeCChl B LieNn

MOCTAaBOK HeCMMMeTPUUHOM GyHKIMel Heaoro-
CTaBOK, IapaMeTpbl KOTOPOI TMepuoaAnYecKu
YTOYHSIIOT TI0 3KCII€PUMEHTAJTbHBIM [aHHBIM, a
pa3pbIBbI IPAgMEHTOB ¥ HEBBIMYKJIOCTD 3a5aUM CY-
[IeCTBEHHO CHMKAIT 3(PdEKTUBHOCTh AJITOPUT-
MOB, CBOJSIIIMX 3Ty 3a/Ia4y K MOCAeI0BaTETbHOMY
pellieHUI0 alMPOKCUMUPYIONIUX 3a1a4 TUHEITHOTO
NpOrpaMMMpOBaHus [2].

B cBoOMW ouepenp, 3aava JIMHEHOTO IIpOrpamM-
MUPOBAHUS — 3TO METOJ, pellleHUs 3KCTpeMalib-
HOI1 3aauM Ha MHOKeCTBaX N-MEepPHOTO BEKTOp-
HOTO TPOCTPAHCTBA, 3ajlaBaemMasi CUCTEMOI Jiu-
HeHbIX YpaBHEHUI U HePaBEHCTB.

Cama ke 3KCTpeMasnbHas 3ajaya SBJISETCS
HAyYHBIM METOAO0M, COCTOSIIAsl B 3aMeHe OJHUX
06BEKTOB Ha JIpyrue, B KAKOM-TO CMbIC/Ie OJIM3-
KMM K MCXOJHBIM, Ha 60Jiee TIpocThie. DTO, B CBOIO
oyepenb, MTO3BOJUT HaM MCCIAEN0OBATh UMUCIOBBIE
XapaKTePUCTUKMU U KauyeCTBEHHbIe CBOMCTBA MC-
CJleTyeMoro 00beKTa, CBOIS 3aauy K M3YUEHUIO
60J1ee MPOCTHIX U 60Jiee yIO0OHBIX 0OBEKTOB.

LleHbI M 06bEMBI TTOCTABOK OTIPEIEISIOTCS I1e-
HOBBIM 3asIBKaM IIPOM3BOLUTEIIS, T LeIbl0 KaK-
JOro MPOBOAMMOrO ayKIMOHA (KOHKypCa) SIBJISI-
eTCsl MMHUMM3ALUUS CTOMMOCTU TOCTaBJISI€ MbIX
MC (pucyHoxk 1).

P;(q;)

Qi Qi

1 ;
Qi qi

Puic. 1. Buapbl 1IeHOBBIX 3asIBOK ITOCTABIIMKOB

B pelraemoit 3agade paccCMaTpMBaETCS CETh U3
N B3aMMOCBSI3aHHBIX MOCTaBIUIMKOB B PETMOHANb-
HOJ CeTu 3KOHOMMYECKOTo Kaactepa (puc. 2), rae
B Mepuoj, MOJATOTOBKM KOHKYPCHOM JOKyMeHTa-
Uy oThen (orepaTop) rmojaydaeT Ceayouyo UH-
dbopmanuio, a UMEHHO:

—  00bedVHEHHYIO 3asBKY Ha ITOTPeGHOCTD B
MC Kaskgoro 13 permoHoB (06BEKTOB) JIOTUCTHYE-
CKOJ cucteMsl d;, i=1,...,1n;

—  00begVMHEeHHYI0 PETVIOHATBHYIO I[€HOBYIO
3asBKy P;(q;) Bcex mocTaBiukoB MC gaHHOro pe-
r'MoHa (00bEeKTA);

—  o06bemsbl MC B permoHax (oobexrax) g;(0);

—  006BeMbI MaTepUATbHBIX TOTOKOB 3a Ipe/ -
mecTBYOWMit rof q;;(0).
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P1(q1),d4

914

Py (‘Mﬁ

P,(qz), d;

923

943

P3(q3),ds

Puc. 2. CeTb 5KOHOMMUYECKOTO KIacTepa [6]

PermoHanbpHas LleHOBAsI 3asiBKa OIpeJessieTcs
Kak 3aBMCUMOCTD IIeHbI P; OT CyMMAapHOTo 06bemMa
MaTepuaabHbIX CPeICTB (10 HOMEHK/IAaType), KO-
TODBIN TpeJjJjoXeH BCEMM IOCTaBUIMKAMM [aH-
HOTO peruoHa Io lieHe, He IIpeBbIIIAONINii P;, Taxk,
YTO BBITIOJIHSIETCS C/IeAylolee paBeHCTBO (1):

q; = Zﬁfi Aij, Ay=maxA\R;;(A) <P, (1)

JJaHHOe paBeHCTBO JaeT BO3MOXKHOCTb I10CTa-
BUTDb B COOTBETCTBME BLIOPAHHOMY 3HaUEHMIO Ma-
TepUabHbIX CPeJICTB, TeHepUPyeMbIX IOCTABILA-
KaMy PEerMOHAJIbHOTO PBIHKA, 00BbEMBI, 3aKymae-
Mble Y KaXX[IOT0 U3 HUX. YMCI0 perMoHaabHbIX 110-
CTaBLIMKOB 3asBKY G;, a Ry, (A) — UX LeHOBbIE 3a-
SIBKMU.

®dyukuun P;(q;) SBASIOTCST HeNpepbIBHBIMU
cripaBa lim P;(q;) = Pl.j

qi_’Qi]

Ha o6beMbl perMoHaJbHBIX IIOCTaBOK HAalo-
SKEHbI ABTOHOMHbIE OIpaHMNYEHMSI g{”"" <9<
g"**. Ha mMeskpernoHaJbHble OOBEMBI [TOCTABOK
qij M3 i-TO B j-Ji PEIMOH TaKXe Ha/IOKeHbI OrPaHu-

yeHMsI, Takue Kak: g{}”n <9 <95

Lij(gij)

BBopumMble orpaHuveHMs: JAIOT BO3MOXHOCTh
YUUTBIBATh, KAK TEXHOJIOTMYECKe BO3MOXHOCTU
MOCTABIIMKOB TI0 BBIMTYCKY, TaK M UX AMHAMUYE-
CKJie BO3MOXKHOCTH T10 CKOPOCTU M3MEHEHMs 06b-
€MOB II0CTaBOK MaTepuaibHbIX CpeJCTB, Tlie
9ij = —9ij-

[Ipennonaraercs, 4To nepefada obbema q;; U3
i-TO B j-i perMoHaJIbHbI/ PBIHOK CBSI3aHA C BO3-
MOXHBIMM  HeJONOCTaBKaMM  MaTepuaabHbIX
CPeJCTB, a 3T MTOTEPYU MOTYT OBITH OXapaKTepy30-
BaHbl HEMpPepbIBHOV MOHOTOHHO BO3pacTaloliei
byukmeit L, j(gi)> BV KOTOpOJ¥i CIIpaBeIUBBI CO-
OTHOIIEHMUSI

Liiay) = Lii-ay) = Lit(aj L (¥) = 0,1y (0)

=0,L;>0pmma g;; #0
d?L;;
dzgij

XapakTep 3aBUCUMOCTHU Lij(g;) OT gy Tpen-

U >0msavg; #0

CTaBJjIeH Ha PUCYHKe 3.

9ij

Puc. 3. 3aBUCHMOCTDb BO3MOXXHbBIX HEJOMOCTABOK

[lotepu L;; meAATCST MEXAY COOTBETCTBYIO-
LIMMU PeTMOHAIBbHBIMY PBIHKAMMU B 33JlaHHOM CO-
OTHOLLIEHMUM U CO3LAI0T NOTOJHUTENbHBIN CIIPOC
Ha MaTepyajbHble CPENCTBA a;;L;; B i-M PETMOHe U
a;;L;j B [-M peruoHe, rme a;; KOHCTaHTBHI,
0<agj=<1la;=1-a;=0.

Bananc He06XOAMMbIX MaTePUAIbHbBIX CPEICTB
B JIOTMCTUYECKOI CUCTeMe XapaKTepusyeT ypaB-
HeHMe (2):
n —_ n 1 n
=14 = Xt di + X e Li;(gi;) (2)
roe: g” = —g” u aij + aﬁ = 1,Vi,i = 1, W, n
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BajaHC JOrMCTUYECKO CUCTEMbI BBIIIOJIHSI -
€TCsI, eCJIM BBINIOJIHEHBI PErvOHAa/IbHbIE OaTaHChI
(3):

qi=di + Xz (gij + aijLij(gij))'i =1..,n ()

Hapsimy ¢ oO0begMHEHHOI LIEHOBOV 3asBKOi1
MTOCTABIIVKOB i-TO PbIHKA BBeeM 00beIVHEHHYIO
CTOMMOCTHYI0 3asiBKy C;(q;), KaK 3aBUCUMOCTD
CTOMMOCTY MaTepUaTbHbIX CPEACTB BCEX BO3MOK-
HbBIX IIOCTaBIIMKOB OT ee 00beMa.

Torga CTOMMOCTh TeHepanuy Ha i-M DPBIHKE
MOXHO OymeT omucaTh CAeAyIoIUM COOTHOIIIe-
Huem (4):

Ci(q) = J;" P.(0)dx “)
[lJist HerpepbIBHO 11eHOBOI 3as1BKU P;(x) (5):
=P 5)

Tax Kax P;(q;) — MOHOTOHHbIE, KyCOUYHO-TIOCTO-
SIHHbIE HeyObIBalomiye (QYHKIMM, HelpepbIBHbIE
cripaBa, TO C;(q;) SIBJASIIOTCSI BBIITYKIbIMM, KY-
COYHO-JIMHENHBIMY, UX TPOU3BOAHAS B TOUKE 13-
JloMa paBHa ee 6OJIbIIEMY 3HAUEHMUIO, &, C/Ie0Ba-
TeJIbHO, aHAJIOTMYHASI CTOMMOCTHAS 3asIBKa MOKeT
OBITh PACCMOTpEHA [JIS1 KaskKAOro MOCTaBIIMKA Ha
perMoHaJibHOM PBIHKE.

Torma 0611ast CTOMMOCTb TeHepaluu BCeMU I10-
CTaBIIMKAMM MaTepUabHbIX CPeJICTB Ha DPBIHKE
OymeT ompepeseHa Kaxk (6):

I(dy, ..,y Qi s G) = Ty Ci(q0) 6)

PacripeneneHnne IMOCTaBOK OYAEeT ONTUMAsb-
HBIM U COOTBETCTBOBATh MMHUMYMY, B C/Tyyae BbI-
TIO/THEHMS] YCJIOBWIA 1enieBoii dyukuun I 1o q;, g;;,

rae (7):

1(dq, ..., dpn, Qi ) qyn) = min (7
qi.9ij
C YUETOM OTpaHMUYEHMI, TAKUX Kak (8, 9):
gMn < g < gt i=1,.,n (8)

min max ; _ P
gt <9 <gi, j=L..,ni=1..,n (9
n 6aJIaHCOB, pPaCcCMOTpPEHHBIX paHee, rae 1ocjaen-
HM€e OTHOILEeHMS BKIIOUAIOT HeJIMHEelHbIe CbYHK-

o, 4TO IIPUBOOUT K HEBBIIIYK/IOCTU pemaeMoﬁ

3a/1auy ONTMMAaJbHOIO pacrpeae/ieHus MOCTaBOK
IIJISI OJTHOTO TTepuoga.

Ianee orpenenyn COCTaB/SIONINE €€ pelleHMus,
KaK q;, gij, @ MMHUMYM ee 11e/IeBOJ QpyHKIMM, KaK
MMUHMMAJIBHYIO OOIIYI0 CTOMMOCTD ITocTaBkyu (10):

I"=(dy, .., dy) = (dy, e, d, 47 s @ 97;)  (10)
Ie CTOMMOCTb ITOCTaBKM I ¥ ee MMHMMAaJIbHAS Be-
JInyyHa [* 3aBUCAT HE TOJIBKO OT d;, HO U OT L[€HO-
BBIX 3a5IBOK P;(q;), a Takke OT MpeJayKIMOHHOTO
COCTOSIHMSI pbIHKA — TeKyuux 3HaueHuit q;(0),
9ij(0) (4epe3s aBTOHOMHbIE OrpaHMYEHMs, HAJIO-
JKeHHbIe Ha q;, g;;)-

HeusBecTHbIMM BeNIMUMHAMM B 3amade OITTU-
MaJIbHOTO pacrnpepeneHus MocTaBok (3, 7, 8, 9) sB-
JITIOTCSI PETMOHAIbHbIE 06'beMBI TIOCTABOK U 00'b-
€MbI MEXXPETrMOHa/IbHbBIX IIOTOKOB.

Ec/iu B ppIHOYHOI pernoHaabHOM CeTU BCe I0-
CTaBIIMKM CBSI3aHbI MeXOy co6oit, TO ob6iee

4MCA0  HeM3BeCTHBIX 3ajau  OyJeT paBHO
n%-n _ n(n+1)

2 +n
3TOTO BbIpa’keHUSI COOTBETCTBYET UMC/IY OTOKOB
Jij> @ BTOPOE — YMCITy PETMOHATBHBIX MMOCTABIIN-
KOB.

[MockoabKy 9TM epeMeHHbIe JO/KHBI YIOBJIe-
TBOPSITh N ypaBHeHUsIM 6asaHca (3), TO UMCII0 CBO-
O0IHBIX TE€peMeHHBIX B 3afaye ONTMMAJIbHOTO
pacnpeneneHus HOCTaBOK PAaBHO YNCITY MEXpPeru-

nn-1
OHAJIbHbIX MaTe€PHNaJIbHBIX IIOTOKOB % JJis1 pac-

,n=>0,roe 1mepBoe cjaaraemMmoe

CMaTpuUBaeMoli JIOTUCTUUECKOI CeTH, Tle Bce T0o-
CTaBIIVKM B PHIHOUYHOM PErMOHa/IbHOM CeTu B3a-
MMHO CBSI3aHBbI.

CnemoBaTesibHO, ecnyu h = 1, TO TOJy4aeTcs
eIVMHCTBeHHasl CBOOOIHAsI TTepeMeHHast Il n = 3
— TPU U TaK Jajee.

PaccmaTpuBas HeO6XOOMMble YCJIOBUSI OIITH-
MaJIbHOCTM, UCK/IIOUUB IO YCJIOBUSIM (3) peruo-
HaJIbHble 00bEMBI IOCTAaBOK MaTepUabHbIX
Cpe[iCTB 3a7auvy ONTUMAJbHOTO pacrnperneyieHus
nocTaBok (3, 7, 8, 9) MOKHO 3amucarh Kak 3amavy
HeJIMHEMHOT0 NIPOrpaMMMPOBaHMs, @ UMEHHO (3):

=1 G [di + Xo1ix) (gij + aijLij(gij))] - 1’23}1’1 (11)

TIPU BBITIOJIHEHU Y CIeIYIOUX HEPAaBeHCTB:
q"" < di+ Y (gij + aijLij(gij)) < q"", (12)
¥ aBTOHOMHBIX OTpaHUUEHMI:
g < g < g™, ij=1,..,n (13)
O6BbeMbl MeKperMoHaJbHOTO 06MeHa MaTepu-
a/IbHBIMM CPENCTBAMM g;; OyAYT ABJIATHCS He3aBU-
CMMbIe TIepeMeHHbIe PellaemMoii 3agaun g;j, a pe-
TMOHaJbHbIE TOCTaBKM MaTepUalbHbIX CpenCTB
paccuMThIBaTbCS M3 ypaBHeHUit Ganmanca (13) u

Takoe pellleHue SIBJSIETCS BEKTOP - (QYHKLU OT
BeKTOpa MoTpebieHus dy, ..., d,.
min max
qi""t S di + Yo (gij + aijLij(gij)) < q"* (14)
"
min max
9 = 9ij = Gij (15)

HorycTum, uto g; — TOUkM, rae dyakums P;(q;)
HenpepbIBHBI. TOrAa 13 yCI0BUI CTALIMOHAPHOCTHU
I'mo g;; mosryyaem f1j1s1 IBYX B3aMMOCBSI3aHHbIX pe-
TMOHOB:
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al
_—= 0 =
99ij

ac;
dq;

14a;—2

( Ydgy;
3Aech TIPUHSATO BO BHUMMaHMe, 4TO C y4YETOM

(2.21) monyuaem (2.34):

dL::
(1 + a,:]' M

s (12 g M
])Pi_(l a”dgij)

agij

3mecs P = P,(q;) n P = Pi(q}) - ueHsI, cooT-
BETCTBYIOIIYE BbIOPAaHHBIM CYMMapHbIM 00beMaM
TOCTaBOK B II€HOBBIX 3asiBKax IS PErMOHOB i U j
COOTBETCTBEHHO.

Ha3zoBeM B 3TuX ypaBHEHUS BeJIUUYMHBI, CTOSI-
1Me B JIeBOM U TpaBoil yacTsax paBeHcTBa (17),
CKOPPEKTMPOBAHHBIMU LIEHAMMU B OJHOM permoHe
OTHOCUTEJIbHO APYTOTO, THe IS i-TO peruoHa Io
OTHOIIEHMIO K j-My 9T0 6yzmer (18):

— dL:: .
Pl] = (1 + a,:]' dglij') P,:

a [IJIsl j-TO 10 OTHOLIEHUIO K i-MY COOTBETCTBEHHO
(19):

pr

)

18)

131 = (19)

CrnenoBaTesbHO, MOTOKU MEXIY ABYMSI perno-
HaMM B pexume, KOTOPbIA COOTBETCTBYET Heak-
TUBHBIM aBTOHOMHBIM OTPaHMUYEHUSIM U y4acTKaM
HemnpepbIBHOCTY (YHKIIMIA I[@HOBBIX 3asIBOK, MO-
TYT OBITh ONTMMAaJIbHBI B TOM M TOJBKO TOM CJTy-
yae, eC/i CKOpPPEKTUPOBAHHbIE I[eHbI B 3TUX PeTu-
OHax paBHbI (20):

7 =, 20)

Manee npoBenem aHaaus, rae rapaHTUPOBAHHO
He YyIydlleHue 1eneBoii QyHKuuu [ myTeM

gl}”" < gij
q"" <d;+%; (gij

< gij

=%
)=-% )
BapualuM MeXpermoHaJIbHbIX TOTOKOB MC, mipu-
BOOAUT K CJIEOYIOUIMM OOGIIUM YCAOBUSIM OIITH-
MaJIbHOCTHU pelieHus 3amaun (11 - 13) nipu cneny-
IOIIMX OTpaHnueHmsx (21, 22):

Pjt < PiT Py 2B, gt <gy < g™ @21
qi" " < di+ X1z (gij + aijLij(gij)) < g™ (22)
re JeBbIii ¥ MpaBblil IIpeebl EHOBBIX MOKa3a-
Tejeil  OYOAyT  OMMCHIBATBCA  Kak:  Pgt
lim Poy (q;+€), Pap = lim Py, (q:—€)

Ianee HEOGXOAMMO PACCMOTPETD YCAOBUS OII-
TUMaAbHOCTU JJISI CTy4Yasi aKTUBHBIX aBTOHOMHBIX
OrpaHUYEHMIA.

Ecmn g;;

-1+ a]-i —
agij

(16)

—_ ,min — ,max _ ,min
=g wWmg,=g; " WM gj=J9;

TO AOMYCTMMBI TOJIBKO OTpUIATe/bHble M3MeHe-
HUA §g;; <0 U paccMaTpuBaemble YCIOBUSI He-
yaydmaeMocTu I mpu TaKUX U3MEHEHUSX OymyT
umMeTb BUJ (23):

)

P, =F (23)

AHanormuHo, e g; = gii"t wm g; = g

wim g; = gj"", TO pacmpesiesieHue IBJSeTCst ONITH -
MaJIbHBIM TOJIBKO B CTydae, Korga (24):

P, <P, (24)

B cBoro ouepenp, 3TO MO3BOJSIET HAM YTBEP-
JKIATh U CAEaTh BHIBOJ O TOM, UTO, eC/Ii {g;;} or-
TUMaabHOe pelleHue 3agaun (11 - 13), To BbITION-
HEHBbI CIeylolye yCJI0BUS, a UMEHHO — 3TO He-
CTPOTHME IBYXCTOPOHHME OrpaHndeHus (25):

max
)

+ayLy(g,)),

q"™" < d; + e (_gij +(1-ay) (Lij(gij))> <gj"*,
PGtz P, Py <Pt (25)
OrpaHuyeHNs Ha TOTOKU (26):
— max
9ij; = 9ij >
min max
"""t <d; + % (gij + aijLij(gij)) <g,
Q" < dj+ otz (—gij +(1-ay) (Lij(gij))) <97,
P;™ < PiY, (26)
umu (27):
gij = gl}”” ’
min _ max
Q" =di+ Y (gij + aijLij(gij)) <gi >
q" = d; + z (—gij +(1—ay) (Lij(gij)))
7

Crporue orpaHMYEeHMS — BapUaHT OauH (28):
95" < 9y < g5*”, Py <P
q"" =d;+%; (gij + aijLij(gij)),

nin

qj" " =d; + %, (—gi,- +(1-ay) (Li,-(gi]-)», (28)
WY BapMaHT 1Ba (29):
g < gij

max -+ -
<gj  ,PiT 2P
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q" " =di+ X <_gij +(1—ay) (Lij(gij)))

170171
g =d;+3; (—gu +(1-ay) (Li,-(gij))) 29)

C 11e/1b10 BBISIBJIEHMST MEXKPETMOHATbHBIX YCIIO-
BUIT ONMTUMAJbHOCTY HEOOXOIMMO pPacCMOTPETh
JIMHEJHYI0 4aCTh JIOTUCTUYECKOM CEeTH, COCTOSI-
IIYIO U3 TPEX PErMOHATbHbIX PHIHKOB.

HomycTum, 4YTO Pyt < Pi7,
PRt <Py, gj<gp'™, Torma maTepuasbHbIii
TOTOK HaIIpaBJIeH U3 i-ro B j-i1 u manee B K-ii pbI-
HOK.

ABTOHOMHbBIE OTpaHMYEHUST Ha 06bEM TreHepa-
UMY Ha i-M PbIHKe aKTUBHO, UTO UCK/IIOUAET yBe-
nvyeHne q;;. OMHAKO Be OJHOBPEMEHHO I10JIO-
JKuUTeNbHble  Bapuanyu - §g;; = 69 > 0 momy-
CTUMBIL.

IIpoBeneHHbIV BbIllle aHAMM3 IIpeArojaraer,
yTo (parMeHT paccMaTpuBaeMoOil CeTM, COCTOSI-
M1 U3 IBYX PETMOHAIbHbBIX PHIHKOB, IPUBOJINUT K
CeoyIoIMMM  YCJAOBUSM  ONTUMAa/IIBHOCTU ISt
YYaCTKOB HeIpepbIBHOCTY (yHKUMA P;(.) mpu
P, (.) v TIpM HeaKTUBHBIX OTPAaHUUEHUSAX q; U qj
(30):

P(1 — a;;Li;)(1 — ajpLiy) = Pe(1 + a;;Li;) (1 + ajpcLiy) (30)

nK 06IJ.U/IM YCIOBUAM OINITUMAJIBHOCTU OJISI TOYEK
CKa‘lKOO6p33HOFO M3MEeHeHUs II€HbI

Ha pyHkuusax P;(.) u P, (.), a umeHHo (31):

PH(1—ayLi;)(1 — ajlyy) < Pr(1+ agLi;) (1 + aply)
P7(1 —a;;Li;)(1 — ajpeLiy) = P(1 + ai;Li;) (1 + ajpLiy) (31)

J171s1 aKTMBHBIX aBTOHOMHBIX OTPaHUYEHUI 3TU
JIOKaJbHbIE YCJIOBUS ONTUMAIBHOCTU MMEIKT TOT
K€ BU, UYTO U YCJIOBUSI ONTUMATbHOCTU JIJIS1 ABYX-
peTrMOHaNbHOM CUCTEMBI, TTOyUYeHHbIe Bbile. Of -
HAaKO B 3TUX YCIOBUSIX QUTYPUPYIOT MHOTOPETMO-
Ha/IbHble TIpUBeeHHbIe 1IeHbl, KOTOPbIe OIlpeje-
JIeHbI JIEBBIMM M TIPaBbIMM UYACTSIMM paBeHCTBa
(30), BMecCTO JIOKa/IbHbIX IIpUBeIeHHbIX 1IeH (18).
DTU YCJIOBMS YCTAHABIMBAIOT, UTO B 3a/1aue 06 OII-
TUMaJbHOM pacrpeje/ieHu ABa perMoHaJbHbIX
PBIHKA, CBSI3aHHBIX MEXTY C000J1 B ceTy uepes He-
CKOJIbKO permMoHajbHbIX PBIHKOB C aKTUBHBIMU
OTpaHUYEHMSIMU Ha TeHEePUPOBAHME, MOTYT UMETh
pasinyHble MHOTOpPErMOHajbHble TpUBEIEHHbIE
IleHbl TOJbKO B TOM CJIy4yae, ecjii, 10 MeHbIle
Mepe, OJIVH U3 IIOTOKOB MEXKIY HUMM MO0 00beM
reHepanyuy Ha OJHOM M3 PBIHKOB BbIINIEN Ha ak-
TUBHOE OTpaHu4YeHue [4].

B cBolo ouepenb, ompenensss mMpobaeMy IJIO-
0aJIbHOTO MMHMMYyMa B 3ajade OMNTMMAaIbHOTO
pacmpeeneHus IOCTaBOK OHOJ 13 TJIaBHBIX 0CO-
OGeHHOCTe!! 3amauyM ONTUMAILHOTO pacrpejese-
HMS IIOCTaBOK (3, 7, 8, 9) IB/ISI€TCS HEBBIITYKIOCTD
ee 11eJ1eBoi QYHKUINY, TAEe Kakaast M3 CTOMMOCT-
HbIX 3a51BOK C;(q;) 110 q; cTaHOBUTCS (32):

d?L; d (dcCi;idL;;
dz—yij‘ Ci(qij) - Eij (dqi;dqij’) (32)

B cuiy 1MHeMHOCTH CTOMMOCTHO 3a4BKU I1ep-
BbIlf COMHOKUTEb MOl 3HAKOM MTPOMU3BOLHOM 10-
CTOSIHEH, a ero 3HaK COBIIAZaeT CO 3HAaKOM L[eHO-
BOI1 3a51BKU.

TakuMm 06pa3om, 3HAK BTOPOi ITPOVM3BOIHOI
COBMAJlaeT CO 3HAKOM LI€HOBOJ 3asiBKM, TaK Kak
(byHkuMs noreps L;; CTPOro Bhimyka. M3-3a Bo3-
MOXHOTO HaJIMUMSl OTPULLATENbHBIX CTYIIEHEl B

GyHKUMSIX 1IeHOBBIX 3asIBOK QyHKUUU C; (qi j) He-
BBIITYKJIBI M 3aJadya CTAaHOBUTCSI MHOTO3KCTpe-
MaJIbHOM.

CrnepgoBaTenbHO, NPU MCIOJb30BAHUM IIOJTY-
YEHHBIX BbIIIe HEOOXOAVMBIX YCJIOBUI OTITUMAITb-
HOCTY WU TIPU UCMOJIb30BAaHUM TIPSIMOTO MOUCKa
MUHUMYMa CTOMMOCTU TOCTaBKU U3 TPOU3BOJIb-
HOTO HAYaJbHOTO IPUOIMKEHUS] He TapaHTUPY-
eTCs1 oTpeziesieHNe 1I06aIbHOTO MMHUMYMa LieJie-
BOI QyHKIMM. B 3TUX cayyasx He06X0gMMO po-
BEPSITh, SIBJISIETCSI JIM TOJIydeHHOe pelleHue TJ0-
OaJIbHBIM MJIU JIOKQJIbHBIM 3KCTPEMYMOM, U €CJIN
MMUHUMYM OKa3bIBaeTCsl JIOKAJIbHBIM, TO, CUIBHO
JIX OH OT/IMYAETCS OT IJI06aTbHOTO M KaKoe yayd-
IeHue 1eaeBoit GYHKIMUY B eIVHUIIAX TTOCTaBKU
BO3MOXXHO TPU JaJibHeNIIeM MPOJOIKEHUN TI0-
ucka [5].

PaccmoTpuM pacmiypeHue 3afadyy ONTUMasb-
HOro pacnipenenenus (3, 7, 8, 9) 3a cuer uckiwoyue-
HMSI aBTOHOMHBIX OTpaHu4eHuii (9) u ypaBHeHU
cBs3u (3), TOe ganee oHa npuobperaet By (33):

1@y, ey oy G ey ) = iy Cig) > min - (34)
TPy COOIOIEeHUY YCA0BUit (34):

Xiqi=M (34)
¢ orpaHmnyeHussmu (35):

g < gi; < g, Lj=1,..,m (35)
rae: M — mapameTp, paBHbI CyMMapHbIM HeJ0I0-
ctaBkaM MC npu MeXXpernoHanbHBIX Iepenavax,
r7e HaJIOKEeHBI Ceayolye orpanmueHns (36):

gl < Yidi <M <3 ql"™ (36)

BeeneMm B paccmoTpeHue dyHkimio bennimana,
UCIIONb3YS ClIeAyolee peKyppeHTHOe COOTHOIIIE-
Hue (37):
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¢1(x1) = Ci(x1), Ppa(x,) = .

n max[Cz (q2) + P1(x2 — q2)], (37)

2 Sq25q3

oy (xv) = qming;il;lqmax[cz (QZ) + ¢v(xv - QV)]

U cooTHoLeHue (38):
$n(M) = min 3;Ci(g; (D) (38)

1,42,--49n
IMO3BOJIAIONIIME OIIpeae/InTb [JI00Q/IbHBI MUHU-

MYM I1eJIeBOi QYHKUMYM ¥ COOTBETCTBYIOIINE €MY
MOTepU B 1IeMsIX IMOCTaBOK, OTBevawllye ypapHe-
HUo (39):

Xid; + %Zij Lij(gij) =M (39)

[TosmyuyeHHOe pelleHMe OIpenenseT HVKHIO
JOCTUKMMYIO TPAaHUITY CTOMMOCTU TOCTAaBKU [IJISI
3aJIaHHBIX TTOTEPb B IOTUCTUYECKOI 1[eTIN.

CremoBaTenbHO, Ha OCHOBE BBIILIE ITOTyYeHHBIX
YCJIOBUI ONITUMAJIbHOCTY PACCUUTAHO ONITUMAb-
HOe pellleHue ¥ TOoJyYeHbl 3HaueHus g;;.q; ul”,
rae I” = ¢,(M*). B aToM cityuae cooTHoleHme (39)
MO3BOJISIIOT paccyuMTaTh M* U 3aTeM pelIuTb 3a-
nmauy (33, 34, 35), IJ1s1 OJYYEHHOT'O pes3yyibTaTa —
M.

Ecnu Benmuumna |I* — ¢,,(M*)| siBNsIeTcst mocTta-
TOYHO MaJIO¥, TO MOKHO 3aKOHUYMUTb MOUCK U pac-
CMaTpUBATh MOJTYYEHHBIN [TO6ATbHBI MUHUMYM
- gij ¥ q; , KaK Y/IOBJIETBOPUTEJIbHOE PEeIlleHNe Mo-
CTaBJIEHHO HayYHOM 3aJaun.

HoBusHa pa3paboTaHHOV MOMAEIM 3aK/Iova-
eTCsl B TOM, UTO IOJTyUeHHbIe BbIIlIe YCIOBUS ONITH -
MaJIbHOCTU MOTYT OBITh MCIIOJIb30BAHBI JIJIST CUH-
Te3a aBTOMAaTUUeCKUX CUCTeM yIpaBjieHus 10oCTa-
BOK, TJe MepuoAuuecKylo T0c/ael0BaTelbHOCTb
3aKYIK/ MOKHO 3aMeHUTb OJJHUM HelpepbIBHbIM
ayKLIMOHOM.

PellteHne HayuyHOI 3a5a4um MMO3BOJIMIIO CO34aTh
IIeJIOCTHYIO «KapTUHY», XapaKTepu3yollyo IMpo-
necc 3akasza MC, a TakKe COBepIIEHCTBOBATh Me-
XaHU3M (GOPMMUPOBAHMST 3asIBOK M ONTUMMU3AIUNA
3aKyIIOYHON OesTe/IbHOCTU, LI€EHTPIM30BAHHBIX
MOCTAaBOK 151 HYXJ, BOVCK okpyra BHI, B memsax
S5KOHOMUM TOCYZApCTBEHHBIX CPENCTB, BBIIEJsIe-
MBIX B MHTepecax Pocreapaun.
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NMHPOPMAIIMOHHBIE TEXHOJIOTHUU,
TEJEKOMMYHUKAIINU
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Hayunbiii pykogodumens — dokmop nedazozuueckux Hayk, npogpeccop Ysaroea Mapura CepzeesHa

JIOTUCTUYECKUME ACIIEKTbI KOHIEIIIINY YMHOI'O TOPOJA

AnHomauus. Hacenenue 20p00o8 mupa exezo0Ho ygenuuusaemcs noumu Ha 60 MuiiuoHos uenosex. ITo oyeH-
kam, k 2050 200y 2/3 nHacenenus mupa 6yoem npoxcusams 8 2opodax. UpeamepHas ypOaHu3ayus u pocm HaceaeHus
8 2opodax co3darom cepbe3Hyio npobiemy 011 ynpasaeHus 20podamu, 8 4acmHOCmu, 0 20p00CKOL 102UCMUKLUL.
dma obnacms, komopas c8o0umcs K KOOpOUHAYUU U CUHXPOHU3AUUU NOMOKO8 8 YPOAHU3UPOBAHHbBIX PALiOHAX,
npuobpemaem ece 0o/blilee cmpamezuieckoe 3HaueHue. Meponpuamus, npogodumsle 8 e8pONelicKUx 20pooax,
HanpaeneHHvle HA YyulleHue 20p00CKOLl 102UCMUKU, 80CNPUHUMAKMCS KAK YACMb NPO2PAMMbL YMHBIX 20p0008.

Knrouessle cosa: ymHblii 20p0od, KOHYeNYust YMHO020 20p00a, peweHus YMH020 20poda, Jozuieckie achekxmaol

YMHO020 20p00a, yMHblE MEeXHON02UU.

CornaCHo noxknany OOH «IlepcriekKTUBbI MUPO-
BOJi ypbaHusanuum», kK 2050 rogy HaceneHue
MUpa YBEJIMUUTCS Ha 2-3 MWUIMApAa, IPUMMEPHO
o 10 MmummapaoB. BosbIias yacts HaceyieHus 6y-
JleT TIPOKMBaTh B Merarnosaucax Asum, AQpuku u
IOxHOIT AMepuKyu ¢ HacejaeHueM OT OJHOTO MMJI-
JIMOHA JI0 35 MUJIIMOHOB XXUTeeii.

DTOT GecrHpelleleHTHBII POCT TpeOyeT HOBBIX
3aJla4 ¥ OAXO/IOB K YITpaB/IeHUIO, TpeIHa3HaueH -
HBIX IJIS pasiM4yHbIX MoOZeseii ropoga. ATO Tpe-
O6yeT OT BjacTeil TOPOJACKUX IIEHTPOB MHTEHCUB-
HBIX CTpaTermueckux JeiCTBUS B 00JaCTU JIOTU-
CTUKU B ropoge [1, c. 3]. CienyeTr M3MeHUTD CIIO-
co6bl yIpaBjieHus ypOaHU3UPOBAHHBIMU TepPH-
TOPUSIMM, YTOOBI OHM (PYHKLIMOHUPOBAIN B COOT-
BETCTBUM C MOAE/bI0 YCTOMYMBOTO Pa3BUTHS, CO-
[JIaCHO UJlee YMHOrOo ropopa. [IpyHuMas BO BHU-
MaHMe TOT (aKT, YTO MHOTME rOpo/ia He 06/1aat0T
CJIMIIKOM GOraThIM OIBITOM M 3HAHUSIMM B 00/1a-
CTY COBPEMEHHOTO YIIpaBJIeHNSs, HEOOXOIMMO UC-
MOJb30BaTh XOPOIlMe MPAKTUKU B 3TOM OTHOIIIe-
HUU, HAOIIONATD 32 PelIeHUSIMU, VCIIOIb3yeMbIe B
€BPOMEeNCKUX TOpoAax, U MOAIepsKUBATh (POHIBI
EC B ux ¢bMHaHCUMPOBAHUNA.

YMHbIN ropom, uian smart city, — 3To KOHIIeIl-
uyst 2007 roga, KoTopasi mosiBMaach 6arogapst EB-
poreiickomy Co03y, ero moJUTUKe YIIpaBaeHUs
JHepromoTpebieHneM u 60pnbe 3a COKpalleHue
HAIIpaCHO TpaThl SHEPTMU U BHIOPOCOB MaPHUKO-
BBIX Ia30B. B 9TOM KOHTeKCTe pa3paboTKy MOIeNn
YMHOTO TOpoja CcjedyeT pacCcMaTpuUBaTh He
TOJbKO KaK HOBATOPCKUIT Criocob AeiicTBUil IO
VIIYUIIEHNIO XU3HM B TOPOACKUX paifoHax, HO U
KaK KJIIOUEBOJ acIeKT CTPaTerMy perieHust mpo-
6JleM HepaBeHCTBa, OeTHOCTM ¥ 6e3paboTHUIIBI.
VMHBIII TOpom — 9TO VIIpaBJieHue TOPOIOM,
HampaBjeHHOe Ha yIyJllleHue KauecTBa JKU3HU B
yp6aHM3UPOBAHHBIX paifoHaX. DTO KOMILIEKCHAsI
rOpOJCKasl CTpaTerusi, coueTawomias B cebe nHbpa-
CTPYKTYPY KOMMYHMKALMOHHBIX TEXHOJIOTUI U
3HAHMI TIPU UCITOJIb30BAHUM TIPUPOIHBIX Pecyp-
COB U ITPU STOM YBa)KeHMe OKPYKaIoIeii cpebl [2,
c. 7].

B Hacrosiee Bpems CyIIeCTBYET MHOXECTBO
orpeniesieHnii yMHOTo ropoga. OHM pas3InJaroTcs
aKIIeHTOM Ha KOHKpPeTHbIe 00/1aCTU - OJHY aKILeH-
TUPYIOT BHMMaHME Ha TEXHOJIOTMYECKUX BOIIPO-
cax, Ipyrue - Ha COIMAIbHBIX acnekTax. Ompene-
JIeHMSI, B KOTOPBIX MOTYEPKUBAIOTCS acmekTol UT,
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OTIpeJIesITIOT YMHbIN TOPOJ KaK «I'Opoji, KOTOPbIii
MCITONIb3yeT MHMOPMAaIMOHHbIE ¥ KOMMYHUKAII -
OHHbIE TEXHOJIOTUY JJIs1 TOBBIIIEHNS MHTEPAKTUB-
HOCTU U 3D GEKTUBHOCTM rOPOJICKOM MHGPACTPYK-
TYPbI ¥ €€ KOMITOHEHTOB, a TaKsKe JIJIsI TIOBBIIIEHMS
OCBEIOMJIEHHOCTU >XuTejei ropopar». CoryiacHo
3TOMY ITOAXO0Y, FTOPOJ MOKHO pacCMaTpUBATh KaK
«YMHBIIi», €I OH MHBECTUPYET B UeJI0OBEUECKUIA
M COLMATbHBIIN KamuTaa U MHGOPMAIMIOHHO-KOM-
MYHMKAIIMOHHYIO MHGPACTPYKTypy, YTOOBI aK-
TUBHO COJENCTBOBATh YCTOMUYMBOMY SKOHOMMYE-
CKOMY Pa3BUTUIO ¥ BBICOKOMY KauyeCTBY JKU3HU,
BKJIIOYAsi pasyMHOe YIpaB/ieHMe MPUPOIHBIMMU
pecypcamu IMOCPeICTBOM I'PaskIaHCKOTO YUaCTHSI.

B mpyrux ompeneieHUsIX OIUePKUBAETCS POJIb
MCITOJIb30BaHMS TATUMKOB, BCTPOEHHBIX CUCTEM,
YCTPOMCTB U MOOMIIbHBIX Tesle(pOHOB [JI CO3[a-
HUSI 1TMPPOBOTO M3MepeHUs] «yMHOIO TOpoja»
(Landscape and Roadmap ... 2012). B mocienyio-
VX MHTEPIPEeTAIMSIX KOHIIEIIIVS YMHOT'O TOpo/ia
ompejesnsieTcs] KaK MHTEJUIEKT, CONEPXKaIIUiCcs B
coueTaHuu Bce 6osee 3(GeKTUBHBIX LUGPOBBIX
TeJIeKOMMYHMKAIIMOHHBIX CEeTeii, MOBCEMECTHO
BCTPEYAIOIIeMCST MHTEJJIEKTA, B TaTUMKAX, TETaxX U
MIPOTPaMMHOM ObOecreueHnn. DTOT UHTE/UIEKT He
CYIIECTBYET U30JMPOBAHHO OT APYTUX FOPOACKUX
cucreM. bonee Toro, pactet ceTh IepeKpbIBaIO-
MIVIXCS TTOAKTIOUEHN K CYIEeCTBYIONMM MeXaHu-
YeCKMM U 3JIEKTPUYECKUM CUCTEMaM B 3[aHUSX,
BCTPOEHHBIM CHCTEMaM B OBITOBOJI TEeXHUKe,
TPaHCIIOPTHBIM CHCTEMaM, 3JIEKTPUUYECKUM Cce-
TSIM, BOJIOCHA0OXEHUIO ¥ BOJIOOTBEAEHUIO U, HAKO-
Hell, cucTeMaM, o6ecreunBalonumM 6e301acHOCTb
TOPOACKUX XKUTETEN.

YMHBII TOPOL — 3TO TePPUTOPUS, COCTOSLIAS
U3 YeTbIpexX OCHOBHBIX 3JIEMEHTOB [3, C. 66]:

— TBOpUYECKOe HacejieHMe, OCYIIeCTBJSIOIIee
IesITeIbHOCTD, MHTEHCUBHO MCITOMb3YIOIIYIO 3HA-
HUSI, WU TPYIIITY TAKUX BUMIOB AESTEILHOCTH,

— 3ddexkTBHO GYHKIMOHUPYIOIIME WMHCTU-
TYTHI ¥ TIPOLIEAYPHI B 00JIACTY CO3MaHMs 3HAHUIA,
MO3BOJIIONIME UX TIPMOBpeTaTh, afanTupoBaTh U
pa3BUBAaTh,

— pasBuTas HIMPOKOIIOJOCHAST MHQPPACTPYK-
Typa, UKUGPOBbIE MPOCTPAHCTBA, 3JEKTPOHHBIE
YCITYTU ¥ OHJIAH-MHCTPYMEHTBI AJIsI YIIpaBIeHUSsT
3HAHUSIMH,

— 3a[IOKyMEHTMPOBAaHHAasl CIIOCOOHOCTb BBO-
IUTb MHHOBALIMM, YIIPABISITH M pemaTh IMpo-
6JIeMBI.

IMogBodst UTOT, MOKHO CHeJNaTh BBIBOJ, UTO
HauboJjiee Ba)KHbIE ACIIEKTbI KOHLIEIMIMM YMHOIO
ropojia OTHOCSITCS K TaKOMY TOpofly, B KOTOPOM
CO3IAIOTCST MHHOBAIIMOHHbBIE peIIeHMsI, KOTOpbIe

CTaHOBSTCS BO3MOXKHBIMU C UCIIOb30BaHMEM HO-
BBIX TEXHOJIOTUI, BIUSIOIINX Ha (GOPMUPOBAHME
B3aMMOCBSI3€/i MeXAy CO3JaHuMeM SKOHOMMYe-
CKMX ¥ COIIMAbHBIX LIEeHHOCTeH U MoTpebieHreM
pecypcoB, ¥ KOTOpbIe CITIOCOOCTBYIOT JOCTVKEHUIO
BUMIEHMSI U IIeJiel, TTOCTaBJIeHHBIX 0 COTIacoBa-
HIIO BCEX 3aMHTEPECOBAHHBIX CTOPOH rOpojia.

OIHAaKO HE3aBUCUMO OT aCIIeKTOB KOHIIEITIIUN
YMHOTO TOpo[ia, OIUepPKHYTHIX B ONpeeIeHUsX,
CYIIecTByeT HeCKOJIbKO HaIlpaBjieHUil B ee pam-
Kax. JTo [3, c. 4]:

— YyMHasg 3KOHOMMKA (smart economy), T.e.
BbICOKO3((DEKTUBHAS U TEXHOJIOTMUECKY TPOIBH-
HyTas 9KOHOMMKA, pa3pabarTbIBaiOIiasi HOBbBIE
MPOJYKTHI U YCIYTH, a TAK)Ke HOBble OM3HEC-MO-
JleJn, CIIOCOOCTBYIOIIME YCTAHOBIEHUIO MECTHBIX
U IJIOOATbHBIX CBS3€M M MEKIYHapOIHOMY 06-
MeHY TOBapaMu, yCJIyTaMy U 3HAHUSIMUA,

— yMHas MOOGWJIBHOCTH (smart mobility), T.e.
MHTeJIJIeKTya/lbHble TPaHCIOPTHbIE CeTU; MHTe-
IPUPOBaHHbIE TPAHCIIOPTHBIE U JIOTUCTUUECKUE
CUCTEMBI, B OCHOBHOM C MCITOJIb30BaHMEM UUCTOM
SHepTuu,

— YMHasi  OKpyXkaiomasi  cpema  (smart
environment), 03Havalas yCTOMYMBOE UCIIOJb-
30BaHMe IPUPOTHBIX PECYPCOB, T.€. CTPEMJIEHNE K
YBEIMYEHNIO WMCITOMb30BAHMS BO30OHOBJISIEMBIX
MCTOYHMKOB SHEPIUH,

— YMHBbIE XUTeNu (smart people) — BHICOKOKa-
YyeCTBEHHBIN COLMAbHbBIN 1 YeJI0BeUeCKUt Kanu-
Ta,

— YMHBIIi roponckasi cpema (smart living) -
BBICOKOE KaueCTBO KM3HMU, UTO O3HAUaeT 6e3orac-
HYIO ¥ 3[I0POBYIO JKU3Hb B TOPOJIE C 60TaThIM KYJIb-
TYPHBIM ¥ XKUJIMIIHBIM TIpeJjioxkeHueM, obecrie-
YMBAIOMIUI MIMPOKNUI JOCTYII K MHPPACTPYKType
VIKT, ro3BoJisioleit GopmMupoBaTh 06pas K1U3HM,
TIOBe[leHMe U oTpebieHne,

— YyYMHOe YyIpasjeHue (smart governance),
MpM KOTOPOM BaXKHYIO POJIb UIPaeT ydyacTue 06-
1eCcTBa B TPUHSATUM PEIIeHU, MPO3PayHOCTb
JeiCTBUI, KauyeCTBO M MOOCTYIMHOCTb TOCyAap-
CTBEHHBIX YCIIYT.

Co3maHye yMHOTO ropoja, Kak YITOMMWHAIOCh
paHee, MOKeT BKJIIOYATh MCII0Ib30BaHME UHCTPY-
MEHTOB ¥ BHeJIpeHNe MTOAX0Aa B OMHON U3 BhIIlIe-
TepeuncieHHbIX obnacteil. Ho BcecTOpOHHSAS
ajarnTaims K uaee yMHOTO ropojia ¥ MCI0JIb30Ba-
HJE BCeX ero JIOTUCTUYECKUX ACITEKTOB TOJIKHBI
OMMpaThCsl Ha peanu3alui0 MHOTOMEpPHBIX CTpa-
Teruit, comepskalix yacTu Bcex IeCcTy HarpasJie-
HUIA.
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LOGISTIC ASPECTS OF A SMART CITY CONCEPT

Abstract. The number of urban residents is growing by nearly 60 million people every year. It is estimated that
by the year 2050 2/3 of the world population will have been urban. The increasing urbanization requires new and
innovative ways to manage the complexity of urban living and to target problems of energy consumption, resource
management and environmental protection. These problems are essential for city logistics. The field concerning
coordination and synchronization of the flows within the urban areas is gaining strategic importance. Activities in
European cities that are going to improve city logistics are included as a part for the smart city idea.

Keywords: smart city, smart city concept, smart city solutions, logical aspects of a smart city, smart technolo-
gies.
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I'OJIOBUYEHKO Anekceii AHapeeBUY
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YBAHOBA Mapuna CepreesHa
Hay4HbI pYKOBOJUTEb, JOKTOP Ielarormueckux Hayk, npodeccop,
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CIEIU®UKA ITPEIMETHON OBJIACTU LIU®POBO¥ CPEJIbI
®VHAHCOBOM OTYETHOCTU BAHKA POCCUU

AHHomauus. B cuny pazsumust 6aHK08CK020 CEKMOPA U MHO202PAHHOCMU YCYe U NpodyKimos, npedocmaeis-
emblx (PUHAHCOBBIMU OP2AHUAUUIMU HACESIEHUIO, Pe2YIUPO8AHUE U KOHMPOb 0esimebHOCMU 6J15eMcs He00X0-
OUMbIM Kpumepuem CoXpaHeHus cmabuibHOCMuU U HadexHocmu 6aHK08CK020 cekmopa 8 cmpade. JJucmaHyuoH-
Hbili HA030p A8/19emcst 00HUM U3 KH0UEBbIX HANPAGJIeHULl pezyiupo8aHus PUHAHCO08020 pbiHKA. KoHmposb 3a 6bl-
nosiHeHUueM npyoeHYUAnsHblX HOpM mpebyem OMJIAXEHHOU cucmemsl 08YCMOPOHHE20 83aumoldelicmeus ecex
yuacmHuxkos 6aHK08cK0zo cekmopa — yugposoti cpedst punarcosoli omuemrocmu barka Poccuu.

Knroueente cnoea: bark Poccuu, puHarcosas omuemHocms, 6aHKO8CKULl Had30p, yugpposas cpeda, uHgop-

MAUUOHHAs cucmemd.

ob1iemM MmoHuMMaHuu, 1ubpPoBoIi cpemoii ¢u-

BHaHCOBoﬁ OTUETHOCTU SIBJIIETCSI OTKPBITAsI
COBOKYITHOCTb MH(POPMAIIMOHHBIX CUCTEM, MPEI-
Ha3HaUeHHBIX MIJIsT o6eclieueHus] pas3IMYHbIX 3a-
Iay GaHKOBCKMX IPOIIECCOB, COXPAHSIONIAs BO3-
MOSKHOCTb MCIOJIb30BaTh pasjanuHbie MHMOpMa-
IIMOHHbIE CUCTEMBI B COCTaBe CPebl, U3MEHSITh UX
" 106aBJsATh IpU HeobxomumocTu. Crieranmsm-
poBaHHas 1udpoBasi cpefa MpeaHasHadyeHa [IJis
BHYTPEeHHEro IOJIb30BaHMS IepcoHasioM banka
Poccum, oTBeTCTBEHHOTO 3a WHOOPMAaIVOHHOE
B3aMMOJIe/ICTBME ¥ KOHTPOJIb 3a NeSTeTbHOCTHIO
6aHKOBCKOTO 6M3Heca.

B cooTBeTCTBUM C KOHIIEIIIMEN, K CTpaTermue-
CKMM LIeJISIM 1M (PPOBOIL Cpeibl MOSKHO OTHECTH

e yBeJMUYEHMe CKOPOCTU 0OMeHa MHpopMa-
IIMOHHBIMY pecypcaMy 6aHKOBCKMX OpPTaHU3aInii
C OpraHamu TOCyIapCTBEHHOI BJIACTY B YaCTH pe-
TYJIMPOBAHMS eSITeIbHOCTY M KaUueCTBa OKa3bIBa-
€MBbIX YCITYT;

e  TIOBBIIIEHME CTEIIEHU ITPO3PAYHOCTU MH-
(dhopManoHHOTO B3aMMOJENCTBUS MEXIY

opraHaMyu TOCYAZApPCTBEHHOV BJIacTU U GaHKOB-
CKMMM OpraHM3alusIMu;

e obecreyeHne COOTBETCTBUS CO3/1aBAEMOIA
undposoit cpenst byukiusam [Ipasutenbcrsa Poc-
cuiickoit ®emeparuu u banka Poccun B cdepe
HaJ30pa 3a 6aHKOBCKMMM OPraHMU3aALUSIMMU;

e  obecreueHue oOIepaTUBHOTO MHMOpMa-
IIMOHHOTO B3aMMOJeiCcTBUS Ioab30Bartesneii Cu-
CTEMBI KaK C TEXHUYECKON MOAIEePKKONM, TaK U CO
cTyk60it sKcryatanyy CUCTeMbl HA OCHOBE Op-
raHu3alnuyu  TOAKOHTPOJBHOM  NIBYCTOPOHHEN
CBSI3M, TTOCPEICTBOM, OOIIETO JIOTUPOBAHMST TPaH-
3aKLuit, Ty6IMpOBaHMs BCEX BUIOB TPaH3aKIINii B
cucteMe MoHuTOpMHra U B]l, MHTepdeiicoB orme-
pPaTMBHOIO MOHUTOPUHTIA U IIPOUMX cepBucoB Cu-
CTeMBI.

XapaKTepHbIM apXUTeKTYpPHBIM pelleHUeM
MIpY IPOEKTUPOBaHMM LM PPOBOIL Cpeibl CTAIO 3a-
MMCTBOBaHMe ycTapeBlleil cucTeMbl GMHAHCOBOIA
oTueTHOCTU MsgManager 11eJIMKOM U UCII0/Ib30Ba-
HMe B KaueCcTBe OZHOTO U3 Moxyiei - uHdopma-
LIMOHHOTO cepBuca (puc. 1).
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HHdpopmaumoHHana cuctema MsgManager

Undposan cpepa

@®uH. OT4. KO
JKenept
AAMUHUKCTpaTOP

-2

Cucrema

Cucrema
KO @) @ @)
XpaHunuule @

AAMUHWUCTPATOPBI

Uudpoean cpepa
®uH. OT4. POUB

AAMWHUWCTpaTop

—
—

®OMB
E

XpaHunuiue

Puc. 1. Jlornueckoe mpepacTaBiieHre CTPYKTypbl CrcTeMbl GMHAHCOBO oTUeTHOCTU MsgManager

Hcnonp3oBaHue CEpBUC OPUEHTUPOBAHHOM ap-
XUTEKTYPHI (Service-oriented-architecture — SOA)
MO3BOJISIET peaau30BaTh MOZYJbHBINM MOAXOH K
pa3paboTke UMGPOBOI Cpenbl U YAOBIETBOPUTD

TpeboBaHMs K COBPeMeHHBIM MHGOPMALMOHHBIM
CcUCTeMaM, OJHAKO, TOAHUMAET aKTyaTbHOCTb BO-
Mpoca MCIOJb30BaHMSI MUKPOCEPBUCHON apXu-
TEKTYpHI (pUC. 2).

Monolithic vs. SOA vs. Microservices

OO
] OO

O000
O000
Q000
OOOO

Single Unit

Coarse-grained

Fine-grained

Puc. 2. BusyanbHoe nipeAcTaBaeHMe PA3JINYHbBIX TUTIOB apXUTEKTYP
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Hcxonst u3 6usHec-TpeOGOBaHU, peanm3aliys
MMOJIHOLIEHHOM MMKPOCEPBUCHOM apXUTEKTYpPbl B
paspaboTtke 1MGPOBOI cpembl (GUHAHCOBOI OT-
YEeTHOCTM HaK/IaAbIBAeT OOJbllle OrpaHUUYEHWUIT,
yeM [JaeT [ONOJHUTEJIbHBIX IIPEMMYLIeCTB, B
CpaBHEHMU C CEPBUC OPUEHTUPOBAHHOM apXUTeK-
Typoii. Takux Kak YyBelIMYeHMe TPyLo3aTpar,
HEeOOXOMMOCTh MCITOJIb30BaHMUSI KOHTEHEePHOI!
pa3BepTKY, yBeJIMUYEHME CTOMMOCTM OOCITyKMBa-
HMS M KOMMYeCTBa CeTeBbIX BbI3OBOB [1, c. 7].

Lindposas cpena buHaHCOBOI oTueTHOCTH 11D
P® aBromaTusupyeT pasnuuHble BUIbI LesTeNlb-
HOCTY, KOTOpbIE Pean3yIOTCs B paMKax QyHKIU-
OHA/IbHBIX MOAY/elt — UHOOPMaLMOHHBIX CUCTEM.
Takum o6pasom, 1udpoBasi cpefa BKIIOUAET B
cebsI cyieyronMe BUIbI aBTOMATU3UPOBAHHOI Je-
SITeTIbHOCTU

e TIOJNIyYeHMe, Banumalus, obpaborka, pas-
MeleHue U oTipaBka uHopmauumu. MmiaemeH-
TUPYeTCI B MHGOPMAIMOHHBIX CepBUCAX OT-
MpaBKy MHGOpPMaLN;

. TIoJTyYeHme, Baauaanusi, 06paboTka u pas-
Mernienne uHpopManuu. VIMIuieMeHTUpPYETCS B
MHGOPMAIIMOHHBIX CEpPBUCAX IOTyYeHUsT MHDOP-
Maluu,

e TIONyUeHMe U BU3yaaM3auusi uHbopma-
uyu. VIMIieMeHTMPOBAHO MOJYJIeM OIepaTuB-
HOTO MOHUTOPMHTA.

Ucxopst u3 chopMynnMpoBaHHBIX BbIIE 3a7aY,
pelraeMbIX 1IM(POBOIt cpemoii, a Takke TpeboBa-
HUII ¥ OTpaHMUYEHMIi, OIpedeauM JIorUudecKoe
MpeficTaBjeHye CTPYKTYPhI HM(PPOBOI cpembl pu-
HaHCOBOI oTyeTHOCTH LI P® (puc. 3).

Lindppoean cpepa duH. Omy. US PO

LUndpoean cpeaa
OuH. OT4. KO

Paspaﬁmuuk

UndpoBan cpeaa
DuH. OT4. POUB

ydl

Cucrema

OnepamBHOro
MOHUTOpPUHTa

'
an

o
Cucrema DOHH. \\ @

Cucrema tDMH.
Omu. KO Om. ®OMB
MWHWCTPA MWHWCTPE
Al paTop Tems A paTop
g - g
Cucrema r/ Cucrema
KO $0OuB
Cucrema Cucrema
MoAyuatenb Moayuatens
KO @) ®OUB
Cucrema
06Lwero 3Kcnept
MOHUTOpUHTa

Puc. 3. Jloruueckoe mpeacTaBlIeHe CTPYKTYPbI HU(PoBoii cpembl GMHAHCOBOI OTYETHOCTHU

Takum o6paszom, B obmeM Bupe IubpoBas
cpena ®uHaHCOBOV oTyeTHOCTM LIB PD BKItOUaeT 1.

B Ce0s CCTEeMBbI:

. CHUCTEeMbI yIIpaBJIE€HM BXOOAIIMMM TPpaH-

3aKIMUSIMMU;

° CUCTEeMBbI XpaHEHUS,

JIureparypa

C. 255-262.

2.  MwukpocepBuUCHasI apXUTEKTypa B KOPIIO-

KapaxanoBa A.A. AHanuM3 MMUKPOCEPBUC-
HOM apXUTEKTYpPbl, MOHOJIMTHBIX MPUIOXKEHUN,
apxutekTypsl SOA // Cuneprust Hayk. 2020. N2 46.

. CUCTEeMbI OM3HEC-JIOTUKM ¥ YIIPaBJIEHUS
VCXOISIIVIMY TPaH3aKIUSIMMU;
. CUCTEeMbI MOHUTOPUHTA.

patuBHOM IT-naHgmadTe [DMeKTPOHHBIN pecypc]
URL: https://www.osp.ru/os/2017/04/13053389.
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Abstract. Due to the development of the banking sector and the versatility of services and products provided by
financial organizations to the population, regulation and control of activities is a necessary criterion for maintain-
ing the stability and reliability of the banking sector in the country. Remote supervision is one of the key areas of
financial market regulation. Monitoring the implementation of prudential norms requires a well-established system

of bilateral interaction between all participants in the banking sector — the digital environment of the Bank of Rus-
sia's financial reporting.
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OITPEJIEJIEHUE U OBOCHOBAHUE METOJIWYECKUX PEKOMEH/IAIIWH 11O
A®DOEKTUBHOMY VIIPABJIEHUIO CETSIMU B POCCUVICKOM ®EJIEPAITUN

AHHOmauus. B cmamve paccmampugaemcst peuleHue npobemsl N0 UCNOTb308AHUI0 YCMOLiuU6020, Ge3ondac-
HO020 U He3asUCuMo20 (YHKUUOHUPOBAHUS POCCULICKO20 cezmeHma cemu "HHmephem'. Peulenue amoti 3adauu
Heo6x00uMo 0714 pa3pabomku CneyuanbHsix KOMNOHEHMO08, ob0echeuusanux 3 ekmusHoe ynpasneHue cemamu
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B HacTosiiee BpeMs B Poccuiickoir @egepanym
CYyIlleCTBYeT eIMHCTBEHHbIN MTPOeKT OT Pocko-
Moca B 006aCcTM MPUKIATHON KOCMOHABTUKMU
«Cepa». ITo cBOeMy HAIlOJHEHUIO U (PYHKIIMO-
Hay «Cdepa» MIPeBOCXOAUT BCe KOCMMUYECKIE CH-
CTeMbl, paHee CO3[aBaBlIMecsl B Hallleii cTpaHe.

(meenoragran cwemxa

n33

Plywarr nipesss
A 133

BrniepBbie B poCCUIICKOI UCTOPUM, & MOKET OBbITb,
U MUPOBOI KOCMOHABTUKM TIOSIBUTCS BO3MOXK-
HOCTb COeAUMHUTb BOEAMHO YCIYTU CBSI3U, Tepe-
Jauy JaHHBIX, HaBUTalMM M [AUCTAHIMOHHOTO
30HAMPOBaHMS 3eMJIH, CAe/IaTh 3a CUET CUHEPTUU
3TU CEPBUCHI IOCTYITHBIMU BCEM (PUC.).

MynbTHCEPEMCHDIE YCIYTH CERIR ° - PeTpaHcAALHA
[ronoe, Buaeo, QaHHbIE) F o - # Aawsey 033
! G i :
KAl Bepryr-0 & KA TronaceK
i
Pl »
- — \
g 7
o - & '
KA Bepryr-BJ] — ‘
rl - 3
KA " “ ’ J.f -_‘ \ : e - m’\nn..-.u:.r .n.u.
r \ \ ¥
L = - 1 B 'J. /
KA By g . g
)
KA Frcanes-K2
‘l' ¥ !
= i ey
KA Eepyr-ALP i 3 {'_‘\
- ‘}r‘b 1 ol :I-%
- >3 ¥
= Jbaopran cheska o }
* [ETanbHER Chamsa v i
* PagManoKaLRoHHASR = £ e |
Tamcn |

Thymey Aprews |

Asriena B33 L
Iieespmsasms WECTONON OMEH AR

* Onpegensne

* CHHEFOHINIALAA BPEMErI

[ * Comsb 3emHCH 0 Hebechof
CHCTiM HoopaWHaT (WCK)

- / HABUTALWA

-

Puc. OcHoBHast KoH1emnius «Chepbi»

ITo macmrabam «Chepy» CpaBHMBAIOT C Ta-
KMMM 3apyOekKHbIMM aHajioramu, kak Starlink m
OneWeb, HalleJleHHBIMY Ha OKasaHMe YCIYT HIU-
POKOIIOIOCHOTO VIHTEpHeTa, HO 3TO He BIIOJIHE
KOPPEKTHO.

N3BecTHO, uTo Starlink m OneWeb HalieneHbl
MCKIIOUMTEIbHO Ha pellleHue 3agayd CBSISU U

nepegaun G6onbuMx 06beMoB MHMopmarum. Ho
OUeBMJIHO, UTO B psifie CJIyyaeB MOTPeOUTENI0 He
HY)XeH JOPOTOCTOSIIIMIA IIMPOKOIOJIOCHBI WH-
TEepPHET — eMy JOCTAaTOYHO TOJIYYUTh aHHbBIE CO
CUeTYMKA IEKTPOIHEPTUU WIM Ta3a B 3aropof-
HOM JJOMe WM IlepeliaTh CUTHaA O HeoOXOooMo-
CTM OKa3aHMs CPOYHON oMoy [3].



AKTyaJbHbIe HUCCIe0BaHUS ¢ 2021. N248 (75)

ElVHpopMaIOHHbIE TEXHOIOTHH... | 50

AGOHEeHTCKOe 000pyIoBaHNe He TOKHO ObITh
TSDKEJIbIM, CJIOKHBIM M TOPOTrMM. U cOBepIlieHHO
HM K YeMy KpyTasi CKaHMPYIOILas CaMOHaBOASIILA -
SICSI «TapejKa» CO CI0XKHOM CUCTeMOI ympasie-
HUsI, Ciefsinasl 3a TpoJieTaloMMy Haj, TOJI0BOM
CITyTHUKAMM HU3KOOPOUTAIBbHON CUCTEMBI U
MpeLOCTaB/ISONAs BbICOKOCKOPOCTHBIE KaHabl
cBSI3M. JIoCTaTOYHO OGyIeT MPOCTOrO0 HEemZOpPOroro
TepMMHaja, CIIOCOGHOTO B Ciyyae HeOoOXOaMMO-
CTU TIOJKIIOUUTBCS K COTOBOM CETU MU K CITyT-
HUKy. [Tocmemuuii Mo macce 6ymeT B pasbl (MU
Iaxke Ha TMOPSOK) MeHbllle COBpeMEeHHBIX arlra-
paroB tuma Starlink wim OneWeb u 3HauMTETBHO
IeleBsie, a OpOUTANIbHAS IPYIIIMPOBKA He GymeT
HACYMTHIBATH THICSIUM alllapaToB.

CIyTHMKOBYIO CBSI3b CMOTYT 0O€ecreuymuTb
00bIYyHbIE CMapT(dOHBI, CIIOCOOHBIE PaboOTaTh B
CBSI3KE CO CITYTHUKOBBIM MpMEMO-Tiepefaronium
ycTporictBoM. HoBast mHelKa CITyTHUKOBOTO a60-
HEHTCKOTO 060pyIOBaHMs OyIeT BKIOYATh B Cebs
ycTpoiicTBa 1jisi paboThl, Hampumep, Ha o6IIe-
CTBEHHOM U JIMYHOM TPAHCIOPTe, K KOTOPbIM
Heo6Xoaumo 6yaeT moAKIUMThC Mo Wi-Fi uin
paboTaTh B JIOKAJTBHOM CETU COTOBOTO OIepaTopa,
a Takke MPOCTO HOCKMbIE KOMITaKTHbIE YCTPOi-
CTBa Mepeaauy KOPOTKMUX COOOLIEeHMT uepes CITyT-
HUKOBYIO IpyNIIuUPOBKY «Mapadon».

Masible KOCMMYECKME anmnapaThl BBICOKOTIEpU-
OAVUYHOTO BCEMOTOOHOT0 MOHUTOPMHTA 3eMIu
«BepkyT» obecmevaT yCIyTy JUCTAaHIIMOHHOTO MO-
HUTOPMHTA 1106071 TOuKM Poccum ¢ mepmuoauaHo-
cTbio 30 MUHYT 1 J1I060J TOUKM MUpaA OAVH pa3 B
CYTKU. B cucTeMy BXOIST anmnapaThl YeTbIPEX BU-
IoB: «bepryT-O» u «BepKyT-B/l» (0630pHast 1 BbI-
COKOJleTa/IbHasl ChbeMKa B OINTUMYECKOM Juara-
30He), «bepkyT-X» U «bepkyT-XLP» (paguosioxa-
LMOHHAas cbeMKa). Macca amnmnapaTtoB COCTaBUT OT
150 kr mo 600 kr. ITnaHupyeTcs, 4To Ha opouUTE 6Y-
IyT HaxoguTbcs 6Gosiee 200 ammapaToB cepum
«bepkyT».

MupoBast ceTb IOIMagaeT B TOM OOJIBIIMHCTBA
>KuTesnei Poccuyt mo onToBOIOKOHHO IMHUN. DTO
IIOBOJIBHO OBICTPBIN «IIOCTABIIMK», HO OH TOAUTCS
TOJIBKO 711 MeCT C BBICOKOJi IVIOTHOCTBIO HaceJie-
HMsI, HATIpUMep TOPOJIOB COBETCKOro Tuma. bonee
TOJIOBMHBI HacCe/NieHUSI TUIaHeThl KUBET COBCEM
MHaue, 32 TOPOJIOM MJIM B MPUTOPOJIaX — B Majio-
3TaKHOM 3aCTPOJiKe C YMEPEeHHON IJIOTHOCTBIO
HaceseHus. [IpyyemM OTHOCUTCSI 3TO He TOJIbKO K
WHauu u Tak gaaee, HO U, Harpumep, K CIIIA. Hu-
KaKMX TepCIeKTUB MepeceuThCsI B KBAPTUPHI Y
SKUTeNeil TakuxX CTpaH 3ayvyacTylo HeT: B TOI ke
AmMepuKke TIOJIOKEHO MO 77 KBaApaTHbIX METPOB
KWJIOW  TUIOWAAM HA OBHOTO 4YejoBeKa —

ropofckue XKBapTupsl Ha 200 KBaZpaTHBIX METPOB
OyIyT MPOCTO CIAUIIKOM IOPOTU. B MasosTaxkHOIA
3aCTpoOiiKe TSAHYTh Kabeab 3KOHOMMUYECKU bGec-
CMBICJIEHHO — TJIOTHOCTb KJIMEHTOB HU3Kasl.

[Toka B Takux mMecrtax BoipyuyaeT 4G. Ho Takoi
6ecIpoBOIHOI MHTEPHET MOXKET ObITh JIMO0 TOPO-
TUM, JIN6O OTPaHNYEHHBIM IT0 IJIOMAIM TOKPbITHS
(kak B Poccun). IIpyunHa — B TOM, YTO AEICTBU-
TeabHO OoJbllIas TPOITYCKHAsI CIIOCOOHOCThH Ka-
HaJla CBSI3U JIETKO JOCTUTAeTCsl NIPU UCI0JIb30Ba-
HUM CPaBHUTEJIbHO KOPOTKUX paAnoBoiaH. Ho Ko-
POTKMe PaiOBOIHbI, KaK MPaBuIo, JIyulile Morjio-
HIAI0TCST aTMOoC(epoit — a 3SHAUUT, BBIIIKA JIJISI Teii-
CTBUTEJIbHO HIMPOKOMOJOCHOTO 6eCIpoBOIHOTO
MHTEpHeTa HaJl0 CTaBUTb OUEHb 4acTo [1].

Heob6xomuMo mpoBefieHMe TpaHTa Ha YiIydlle-
HMe IOCTyIa B MHTEPHET B CeJIbCKO MECTHOCTH B
TeyeHue cienywiiux 10 meT. [JeHbru, MOJKHBI
ObITH pacipeeseHbl Ha ayKiMoHe cpeau Omepa-
TOpOB, TIpeJJjiaralouuX JYUlIUii CepBUC C TOUKU
3peHMsI CKOPOCTU JOCTyNa U o6beMa Tpaduka B
pasHbIX peruoHax CTpaHbl, I[Ae B HaCTOsIlee
BpeMsI CKOpPOCThb AOCTyMa Huske 25 M6UT B ce-
KyHay. [TomyuaTenu JeHeT AOJDKHBI: MPeAJIOKUTD
Ha KOMMepUeCcKoii OCHOBe (TO eCThb 3a JIeHbIU)
aboHEeHTaM XOTsI 6bI OJIHY I'OJIOCOBYIO M OJHY IIM-
POKOIIOJIOCHYI0 YC/IYTY, OTBEYaIoL[yl0 COOTBET-
CTBYIOIIMM TpeGOBaHUSIM K yCJayram, IS BCex
MeCT B IIpejiesiax BIMTPAaHHO UMU TepPUTOPUA B
crenyioniye cpoku: 40% oT HEOOXOAMMOTO KOJIM-
yecTBa MeCT B PETMOHe K KOHIY TPEThEro roaa u
JononHuTenbHble 20% K KOHLY YeTBEPTOro U Iisi-
TOT'O TOJia TTOTyYeHUsI TPaHTOB

[1s1 BBISIBJIEHMSI TTOGeIUTEIS TIpeIaraeTcs Cu-
cTeMa HauMcaeHus mTpadHbIX 6a/IJI0B B 3aBUCK-
MOCTY OT TEXHMUYECKUX ITapaMeTpOB cepBuca IO
IOCTYyIly B IHTepHerT.

B oTHOIIeHMN CITYTHUMKOBBIX TEXHOJIOTHUII TIpa-
BWJIa HAIMCAHbI CTPOTO TMPOTUB BCEX CITyTHUKO-
BbIX omnepatopoB. Kaxxgomy OmnepaTopy HaUMCasI-
I0TCS ITpacdHble Oayabl. VmeanbHbIM SIBJISIETCS
npenoxeHue OmnepaTropa, KOTOPbIA 06ecreuuT
ckopocTh 1 T6uT: y Hero 6ymeT O mTpacdHbIX OUKOB
u 3agepkka MmeHee 100 MWLIMCeKyHT, €My IPaKTU -
YyeCKM TapaHTMUpOBaHa 1mobea 1 rpaHT.

IlJIsT TIOJTHOTO pa3BepThIBAHMUSI CETU MOTPeby-
ercst MMHUMYM 30 mecsieB. Ho 3mech BO3HUKAeT
cyemyromas mpobiemMa — OXXUAAEMBbIi CPOK SKU3HU
CITyTHMKA Ha OpOUTeE - 5 JIeT, TO €CTh BCS TPYIIIN-
pPOBKa JIOJKHA ObITh OOHOBJIEHA B TeUEHUE ISITU
JIET, UTO BBIIMBAETCSI B HEOOXOAMMOCTDb MEHSITh Ha
opbuTe Kaxkablil JeHb 10 2,5 CITyTHMUKA WJIU 3amyC-
KaTb 110 60 CIyTHMKOB KaXkAble 24 THS.
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Ecnu ydecTh, 4TO 4aCTh COYTHUKOB MOTYT BbI-
XOOUTDb U3 CTPOS He U3-3a McUepraHms paboyero
TeJla Ha 60OPTY, a IO NMPUYMHE OTKa3a B 000pyI0-
BaHUM, TEMII JO/DKEH OBITh €lIle BBIIIE.

OpmHa 13 po6JieM MacCOBBIX 3aITyCKOB CITyTHU-
KOB — KOCMMYECKUIT Mycop Ha opbuTte. OH 06pa3sy-
eTcsl U3 06JIOMKOB YCTPOWCTB, KOTOPbIe Bpamia-
10TCcsl Ha opbuTe. [To ganHbIM EBpomeiickoro Koc-
MMWYECKOTO areHTCTBa, BCEro Ha op6ure 3eMyn
HaxoauTcs okosio 3200 cIOMaHHBIX CIIYTHUKOB,
KOTOpbIE JIETAIOT C OrFPOMHOJM CKOPOCTbIO. ITO
[IpeICTaB/IsIeT ONIaCHOCTD OJI APYTUX CITYTHUKOB,
OpOUTATBHBIX CTAHLUMI U KOCMUYECKMX pakeT. B
SpaceX 3asBISIOT, UTO HeMUCIIPaBHbIE CITyTHUKMU
IOJKHBI COMTU C OpPOUTBHI WJIM CTOPETb B aTMO-
cdepe 3emimn. [TpaBaa, Ha 3TO YT IO TISTY JIET.

PakeTbI-HOCUTEM, KOTOpbIE BBIBOASIT CITYT-
HUKM Ha OpOUTy, BBIOpachIBAIOT B aTtmocdepy
BpeAHble XMMIUKATbI, KOTOPbIE pa3pylialT 030HO-
BBI CJIOVA.

HakoHell, 1 pakeTbl, ¥ CITyTHUKU YCUJIUBAIOT
CBETOBOE 3arpsi3HeHle — CBeTOBbIe TOMeXU, KOTO-
pble MeNalT aCTPOHOMaM HabJII0gaTh 3a KOCMMU-
YyeCcKUMM 06beKTaMM.

Takum o6paszom, nmomumo cetu Ka/Ku, ecThb
elie ceTb V-AuarnasoHa B KojuuecTBe 7518 coyT-
HUKOB, IJISI TIOAIepsKaHMs KOTOpOii HeoOGX0mMO
3aIlyCKaTh yyke MUHUMYM 4 CITyTHUKA B leHb (XOTs
TOPMOKEHME M3-3a OCTATKOB aTMocdepbl Ha BbI-
corax 340 kM, rae IIaHUpyeTcs pa3sMeCTUThb aH-
HYIO TPYIINIMPOBKY, 3HAYUTEIbHO CUIbHEE U, BO3-
MO>KHO, OOHOBJISITh ee TIpUieTcs He pa3 B 5 jeT, a
yaiie).

B nmro6oM ciyuae, moggepskaHue cetu V-aguarna-
30Ha — 3TO ellle ABa IMycka B mecsl. B utore ajst
roaep>kanust 06eux cereit morpebyercst 7 MycKOB
B 2 Mecs1a.

[TosToMy co3maHMe KOMILIEKCHOM MO-HACTOSI-
1emMy JOeliCTBeHHOV CUCTeMbl PpPerMOHaJIbHOTO
UIAHUPOBAHUS U KOHTPOJISI CETOAHS CeqyeT pac-
CMaTpUBaTh KaK CYIIeCTBEHHbIN (paKkTop, BAUSIIO-
Ui Ha 00IIee YKpeIvieHMe POCCUIICKOI OTpacin
TeIeKOMMYHMKALUA.
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OI‘pOMHaH 4acTh Tepputopun PO Haxoautcs
BHe 30HbBI JeiiCTBUS BbIIIIEK COTOBBIX OIlepa-
TOPOB U CeTeil TPOBaiiIepoB IMIMPOKOIIOJIOCHOTO
nmocTtyna B IHTepHeT. A 3HaUUT YCIyTH, CTaBIIe B
ropojax OObIIeHHbIMMY, 38 TPeaeaaMy 006IaCTHbIX
IIEHTPOB MOTYT ObITh HEeIOCTYIHBI. Kak cmenath,
yTOGBI CUTHAJ, CBSI3bIBAIOIIMIT UeIOBEKA C BHEII-
HUM MUPOM, JOXOAM IO BCEX YTOJKOB CTPAHbI U
KaXk[IOTO T0Jib30BaTessl B oTHenbHOCTH? Kak pe-
IUTb TP0o6aeMy IMGPOBOro HEPABEHCTBA, UTOOBI
SKUTeNb, Hanipumep, KpaiiHero CeBepa nmMesn BO3-
MOSKHOCTb IT0JIb30BaThCSI TTAKETOM COBPEMEHHbIX
KOMMYHMKAIIMOHHBIX ycIyT? Kak ormepaTuBHO I0-
JIy4aThb CITyTHUKOBBIE CHUMKM JIIO60/ TOUKMU
CTPaHBI M MUpa ISl pelieHus CaMbIX pa3HO0Opas-
HbIX 3a7au? Kak peann3oBaTb BO3MOXKHOCTU MC-
KYCCTBEHHOT'O MHTEJJIEKTAa He B OT/IEIbHO B3SITOM
mMerarioymce, a o Bcei ctpaHe?

Vnest 06beIMHUTD B €AVHYIO IIPOTPaMMy pas-
HOPOJHBIE YCAYTU, B OCHOBE KOTOPBIX JIEXXaT BO3-
MO>KHOCTM KOCMMUUECKO CBSI3U, JUCTAaHLIMOHHOTO
3oHaMpoBaHusa 3emun (J133) ¥ HaBuramuu, O6blIa
BbICKA3aHa TPYIIIOI POCCUIMCKUX CIIEIMATNCTOB
HECKOJIbKO JIeT Ha3aJ,. Bce mpeapiayliye MOMbITKA
MpUBECTU pa3Hble CUCTEMBI K eIMHOMY 3HaMeHa-
TEJII0 OKa3bIBAIVCh, IO CYTU, TMOO HECBOEBPEMEH-
HBbIMM, MO0 OTOPBAHHBIMM OT peaJbHbIX ITOTPE6-
HOCTei. B mociieiHMe sKe TOAbI aKTYyaJTbHOCTb MPO-
eKTa CTaja OYeBMIHA BCeM, KTO Hab/omaeTr 3a
TeXHOJIOTMYECKMMU TPpeHIaMU U AMHAMMKOI pas-
BUTUSI CTpaHbl. [IpyM 3TOM aHaAM3 MUPOBOTO
OTIbITA IMPUBEJ K BBIBOMY, YTO MATHU IO CTOIaAM
KOHKYPEHTOB HeT pe30Ha, HYXHbI CBeXue IOJ-
XOJIbl ¥ TIPeJI0KEeHMSI.

Cucrema ympaBiaeHMs] KaueCTBOM CBSI3U IIpefi-
CTaBJIsIeT COO0Vi OPMEHTUPOBAHHYIO HA pelleHMe
3a/lay yIpaBieHUs KauyeCTBOM CBSI3M COBOKYTI-
HOCTb [IeITebHOCTM YIIOTHOMOUYEHHBIX OpraHOB
UCIIOJTHUTENBHOM BJIAaCTH, OMNEpaTOPOB CBSI3U U
abOHEHTOB (M0JIb30BaTeIei), UCIIOIb3YEMbIX WH-
(bopMalMOHHBIX CUCTEM, METOJIOB U CpeICTB
yIIpaBaeHusI, a TAKKe eIMHbIX OPraHU3aI[MOHHBbIX,
MeTO/I0JIOTUYECKMX U TeXHOJOTUYeCKMX MeXaHU3-
MOB.

O6ecrieueHne KauecTBa CBSI3U SIBJSIETCS KITIO-
YeBbIM 3TAlOM, Ha KOTOPOM Peasn3yloTCsl Mepo-
MIPUATUSI TI0 06ecITeueHNI0 KauecTBa CBSI3Y Ha 3a-
TUIAaHMPOBAHHOM OTlepaTOpaMu YpoBHE.

Ha sTtom »sTame omepaTopsl OCYLIECTBISIIOT
CTPOUTENBCTBO CBOUX CETEN CBSI3U B COOTBETCTBUE
C TUIAaHaMU UX Pa3BUTUS U MOJEPHU3AIUU U IKC-
IIyaTUPYIOT UX, JO6MBAsICh obecreyeHs 3aria-
HMPOBAHHOTO KayeCcTBa YCIYT CBSI3U U BBITNIOJHE-
HUSI JIMIIEH3MOHHBIX TpeboBaHMii. Ha sToM Ke
JTare orepaTopamMy peanu3yrTCs MepOIpPUSITUS
0 Y/IYYIIEHUIO KavyecTBa YCIYyT CBSI3U, pa3pabdo-
TaHHbIe Ha OCHOBE aHaJM3a kay06 aBOHEHTOB.

MuHKOMCBSI3b Poccumu opranmsyeT IMpoBefe-
HMe HeOOXOOMMBIX HAyUYHO-UCCIeA0BATETbCKUX
paboT, paspabaTeiBaeT B Mpeaeaax CBOei KoMIle-
TEHIIMM MIPOEKTbl HOPMATUBHbBIX MPABOBbIX aKTOB
U OIpyrux odULIMaTbHBIX JOKYMEHTOB, HEOOXOIM-
MbBIX 11 obecIieueHMs] HaJJjIeXKallero KavyecTBa
CBSI3N.

PoccBsi3b OpraHusyeT cucTemMy cepTuduraimum
B 006J1aCTU CBSI3U, pacripenessieT pecypc Hymepa-
MK, 3aK/I0YaeT JOTOBOpA Ha OKa3aHUe YHUBEp-
CaJIbHBIX YCIYT CBSI3U MPEAIMCAaHHOrO KauyecTBa.
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PockoMHaa30p obecrieunBaeT KaueCTBO CBSI3U
CBOE€J1 KOHTPOJbHO-HAA30PHO AesTebHOCTBIO 3a
COGIIOIeHNEeM YCTaHOBJEHHBIX TpeGoOBaHMIT B
chepe OTpaCIeBOrO TEXHUUYECKOTO PeryamMpoBa-
HUS U 33 COOTIOIEHVEM YCJIOBUIT MCITOTb30BaHMS
PagMovacTOTHOTO CIIEKTPa M 06ecrieueHreM 3J1eK-
TPOMArHMTHOM COBMECTUMOCTY PaAM03JIeKTPOH-
HBIX CPeJCTB.

Pe3yabTaThl OIEHKM KAauecTBa CBSI3U JOJIKHBI
MTOIBEPraThCs aHAM3Y C LIeJIbI0 BISIBJIEHUS TIPU-
YMH U TIPUHSATUS pPellleHui, HalpaBJeHHbIX Ha
yIIy4IieHne KauecTBa CBSI3U. [Ipy 3TOM AOJKHBI
BBISIBJIATHCSI TIPUUMHBI HEYIOBIETBOPUTEIHHOTO
KayvecTBa Py OKa3aHUY YCIIYT CBSI3U, MECTa U Tep-
PUTOPUU, Ha KOTOPBIX AOOHEHTHI HE TOBOJIbHBI Ka-
YeCTBOM CBSI3M, AaHATM3UPOBATHCS (HaKTOPBI, BJIA-
SIIOIIYE Ha YIOBJIETBOPEHHOCTh a60HEHTOB, B TOM
uycie, BHIOpaHHOE MMM TT0JIb30BaTe/IbCKOe (OKO-
HeuHoe) o6opymoBaHMe ¥ Tapudbl Ha YCIYTU
CBSI3M, 3aTPYKEHHOCTh U yIaJ€HHOCTb CEepBEPOB
MOCTABIIVMKOB MHGOPMAIMOHHBIX YCIYT U T.II.

ITpu paboTe ¢ kajmobaMu OIEPATOPhI CBSI3U
IOJKHBI TIPOM3BOIUTh aHAIU3 BCEX Kajo0 Ha Ka-
YECTBO CBSI3Y C 11€JIbI0 BBISIBJIEHMSI 000CHOBaHHBIX
npeTeHsuii. IIpy aHamM3e Xano6, MOCTYIAONINX B
YIIOJTHOMOYEHHbIE TOCYapPCTBEHHbBIE OPTaHbI, IIe-
J1IeCo00Opa3HO YIEesiTh IMOBBINIEHHOE BHMMAaHUE
MpeTeH3UsIM, KOTOpbIe paHee GbIIV pACCMOTPEHBI,
HO He paspelleHbl omnepaTopoM cBsi3u. CTaTu-
CTMKA TAaKUX IMOBTOPHBIX KAI00 OTpaskaeT Kaue-
CTBO paboThI OIlepaTopa C MPeTeH3UsIMM abOHEH-
TOB.

Ilo pesynbTaTaM aHanu3a aGOHEHTaMM YCIIYT
CBSI3Y MOTYT IIPMHUMATbhCS CJIeIYIONIME PeIleHNSs :

e 00 M3MEHEHMM MCIIONIb3yeMOro Tapud-
HOTO IJIaHa, HOMEHK/IATYPhI IOTPEBISIEMBIX YCITYT
CBSI3U;

e 0 CMeHe olepaTopa CBSA3Y — TEKYIIEero mo-
CTaBIIMKa YCIYT CBSI3N;

e 00 M3MeHEHUM HACTPOeK MPUMEHSIEeMOro
T0JIb30BATEILCKOTO (OKOHEYHOTO) 060PYIOBaAHMS,
B TOM UMCJIE M B COOTBETCTBUM C PEKOMEHIAIIV-
sIMM oriepaTopa CBSI3YM — IIOCTaBIIMKa YCIAYT O
CMeHe TMPUMEHSEMOTO I0JTh30BaTeIbCKOTO (OKO-
HEYHOro) 060pyI0BaHMUS ;

e 00 yyacTuM B CUCTeMe OII€HKM KadyecTBa
YCAYT CBSA3M C TpPUMEHEHMEeM MPOrpaMMHOIO
obecrieueHusi, yCTaHABAMBAEMOIO Ha IT0JIb30Ba-
TeJIbCKOM 060PYIOBaHMM AJISI ITUX LIeJIeit;

e O HaINpaBJIEHUM YCTAHOBJIEHHBIM IODPSIA-
KOM JKaJoObI OIepaTopy CBSI3M — ITOCTABUIUKY
YCIAYT MM B OpPraH rOCyZapCTBEHHOI BJACTU Ha
KayeCTBO IOJYUYEHHBIX YCIIYT CBSI3N.

ITo pesynbTaTamM aHa/M3a ONlepaTOPaMU CBSI3U
MOTYT IPUHUMATBCS CIeAyIOINI/e BO3MOKHBIE pe-
HIeHUS :

e 00 M3MeHeHUMU 1iejieil 0 KauecTBY CBSI3U;

e 0 KOpPPeKUMM IUIAHOB Pa3BUTUS U IKCILIY-
aTaluyy CeTeil CBSI3Y C IeIbI0 YAYUIIeHUST Kaue-
CTBa CETY CBSI3Y M KAUeCTBa YCJIYT CBSI3U;

e 00 M3MEHEeHMM MEeTOAMK M 0O0bemMa 3IKC-
TTyaTallMOHHOTO MOHUTOPUHTA;

e 006 usMeHeHuu TapudoB U TapudHOII Mo-
JIUTUKU, COCTABA MpeIaraeMbIxX YCIyT CBSI3N;

e 0 BbIJaue abOHEHTAM peKOMEHIANuil 1Mo
MICITOJIb30BAaHMIO a6OHEHTCKOTO OO0pPYIOBAaHUS U
MIPUKIAIHOTO IIPOrPaMMHOr0 ob6ecreueHus C 1e-
JIbIO COKpAIlleHUsI MCII0b30BaHMs aboHeHTaMu
060pyIOBaHUS U TPUIOKEHM, OKA3bIBAOIINX
HeraTMBHOE BJIMSIHYME HA BOCIIPMHMMAaeMoe Kaue-
CTBO YCJIYT CBSI3N.

o pesynbTaTaM aHaIM3a YIIOJTHOMOYEHHBIMM
TOCYHApCTBEHHBIMY OpraHaMu MOTYT HIPUHU-
MAaTbCSI BO3MOSKHBIE PELIeHMUS O:

e  CHIDKEHUM aJMUHUCTPATUBHBIX 6apbepoB
IIJISI OTIepaTOPCKO¥ IesITeIbHOCTH,

e  KOHBepCMM B IIPOOJIEMHBIX OMamna3oHax
YaCTOT U YIIPOIIEHUY ITOTYUEHsI YaCTOTHbIX TPU-
CBOEHMUII, O PA3BUTUM TPUHIIUIIOB OOeCIIeYeHNs
TEXHOJIOTMYECKO/ HeWTPaJsbHOCTU WUCIIOIb30Ba-
HMSI pagi04acTOTHOTO CIIEKTPA;

e  TIPOBEIEHUM MepONpPUSITUIL, HalpaBIeH-
HbIX Ha (opMMpOBaHME OOOCHOBAHHBIX OXKWUIA-
HMIT aOOHEHTOB I10 KAYeCTBY YCIYT C YIETOM COOT-
HOIIIEHMSI I]eHa U KaueCTBO;

e  VY3MEHEeHUM HOPMATUBHBIX TPeOOBaHMIT K
(YHKUIMOHUPOBAHMIO ceTell CBSA3M U K aGOHEHT-
CKOMY 060PYI0BaHNIO;

e  COBEpUIEHCTBOBAHUM ¥ PpasBUTUU CU-
CTEMBI YITpaBIeHMS KAUeCTBOM CBSI3¥, HOPMAaTUB-
HOTO peryJMpoBaHMsI KauecTBa CBSI3M.

OpraHaMy TOCYZApPCTBEHHOI BIacCTU CyObek-
TOB Poccuiickoii ®enepaliym 1 opraHaMyu MeCT-
HOTO CaMOYIIPaBJIeHMsI MOTYT MIPMHUMATBCS BO3-
MOSKHbBIE PeIleHus TT0:

e  VIPOLIEHUIO paspernTelbHbIX MPOIEIyp
MIPY CTPOUTEILCTBE COOPYKEHMI CBSI3U;

e  VIIPOUIEHMIO Pa3peNTeTbHbIX MPOLEIYD
MIpY pa3MelleHnM COOPY>KeHU, IMHUI U CPeLCTB
CBSI3M Ha CYIIECTBYIOIIMX WHOPACTPYKTYPHBIX
o6beKTax (BKIIOUAsT KaHa/IM3alyIo CBSI3M) C yue-
TOM IIpaBa COOCTBEHHOCTM Ha TakKue O6BEKTHI U
HEeMCKPUMMHAIMOHHOTO TMOpsiAKa OOCTyrHa K
HUM;

e  YBEIOMMUTENbHOMY IIOPSIAKY OpraHu3a-
1MUY BO3IYUIHBIX KaOeJbHBIX MEPEXOMI0B JIMHMUIA
CBSI3U MEXIY 30aHUAMU (COOPY>KEHUSIMM).
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WHdopmaimoHHas cucTeMa yrpasaeHus Kaue-
ctBoM cBs13u (manee — UC YKC) momskHa obecrieum-
BaTb BO3MOKHOCTb:

1) dyHKUMOHMPOBAHMS Ha BCEI TEPPUTOPUN
Poccuiickoit ®enepauiuu;

2) TO3TalHOCTb BHEJIPEHMS OTHOENbHBIX MO-
nyJeit;

3) He3aBUCMMOrO GYHKUMOHMPOBAHUS OT
MOCTABIIVKOB YCIIYT CBSI3M;

4) pasTpaHMYeHMs] IOCTyna K MHbOpMaIm-
OHHOJI CUCTEME C COOJIOeHMEM TPeOyeMbIX Mep
MHGOPMAIIMOHHOM 6€30MaCHOCTM U 3alUThl UH-
dbopmanuu;

5) Bepudwukanuy MeTONOB, IIPOIEIYP U pe-
3y/JIbTaTOB OI[€HKM Ka4ecTBa YC/IYT CBSI3U Ha UX CO-
OTBETCTBME YTBEPKAEHHBIM METOAMKAM

6) aBTOMaTM3alMM MPOILECCOB YyIpaBIeHUs
KaueCTBOM YCJIyT CBSI3U, B TOM uucie [1, ¢.90]:

e  TIpPOBeJEeHME TeCTUPOBAHMS, COOP TaHHBIX
0 MapaMeTpax M BbIUMCI€HME COOTBETCTBYIOUIUX
roKa3aTeJsieii KaueCTBa CBSI3MU C IPUBSI3KOI K UX
reorpauyeckoMy MeCTOIOJIOXKEHUIO, arperaiiio
IaHHBIX U GOpMMpOBaHIe aHATUTUUECKOI OT-
YeTHOCTH;

e  IIpOBefieHME CUTYaIIMOHHOTO U CTATUCTH-
YeCKOTro aHajIM3a KauecTBa yCJIYT CBSI3U Ha OCHOBE
MMEIOIIMXCSI B CUCTEME COIIOCTAaBUMBbIX JaHHBIX;

e  IIpemocTaBjeHMe MHPOpMAIMK YUaCTHH -
KaM IIpoliecca yrpaBieHM s KayeCTBOM B COOTBET-
CTBUU C POJIEBOI MOJIEJIbIO, IPUBEIEHHO B ITPU-
JIO)KeHUU 3;

e  BU3yaJM3aLMIO MIPOIECCOB yIIpaBAeHNUS
KauyeCTBOM CBSI3U U TTOTyUYeHHOM CTaTUCTUYECKON
M aH/INTUYECKO# MH(popmMalu B BUe COOTBET-
CTBYIOIINX 3JIEKTPOHHBIX OTYETOB;

e  IIpemocCTaBJeHME NOCTYMA K MHGOPMAaIUN
M CPeACTBAaM OII€HKM B COOTBETCTBUM C YCTAHOB-
JIeHHBIMM COOTBETCTBYIOIIMMY METOAMKaMU HOP-
MaMu U IpaBuiaMu;

e  IIpemocCTaBJeHME NOCTYNA K MHGOPMaIUN
M CpeACTBaM OII€HKM B COOTBETCTBUM C YCTAHOB-
JIeHHBIMM COOTBETCTBYIOIIMMM METOAMKaMU HOP-
MaMu U IpaBUIaMu;

e  ympaBieHue HGOHIOM aITOPUTMOB U MPO-
rpaMm, IpefocTaBIeHye B IT0b30BaHMe TIPO-
IPaMMHBIX KOMITOHEHTOB JJIs1 BCTpauBaHUS B
CTOPOHHME MHGOPMAaIMOHHBIE CUCTEMBI, B TOM
Ylicsie OrlepaTopoB CBSI3M.

WC YKC co3paeTtcs ¢ yUeTOM yKe MMEIOIIXCS
B OTpac/iv MHGOPMAIMOHHBIX CCTEM U PEECTPOB,
CBSI3aHHBIX C YIIpaBJ€eHMEM KadyeCTBOM CBSI3H,

BK/IIOYAsl [AelicTByolIue MH(POpMalyOHHbIE CH-
CTeMbl MOHUTOPMHTra KauecTBa CBsI3uM EnuHOMN
ceTu mepefauy OaHHBIX OPraHOB TOCYHapCTBEH-
Hoi1 BiacTu (cootBeTcTBeHHO — ECIL/ OI'B) u un-
(bpacTpyKTypbl 3J€KTPOHHOTO IPaBUTENIHCTBA,
YTO JOJIKHO 00eCIIeunTh:

e ucnosb3oBaHme C YKC B nHTEpecax 1o-
BBIIIEHMS KaueCTBa yCayr cBsa3u ajist OI'B;

e obOecmeuenmue 3(PGHEKTUBHOCTU PACXOIO-
BaHMSI CPEICTB OI0[IKETa Y OIepaTOPOB CBSI3M.

NC YKC po/iskHa MMeTh BO3MOXKHOCTb TE€XHMU-
YyecKoll MHTerpanum ¢ MHOOpMAaIMOHHO-aHAIK-
TUYECKUMM CUCTEMaMU YIIOJTHOMOYEHHBIX TOCY-
IapCTBEHHBIX OPTaHOB BJIACTY B 06/1aCTH 6Ge301ac-
HOCTU, CUCTEMaMy MOHUTOPUHTA KaueCTBa CBSI3U
ECIIO OI'B u uHGPACTPYKTYpPbl SJIEKTPOHHOTO
MpaBUTENIbCTBA, (emepaabHOii MHOPACTPYKTYPHI
oTIpenesieHUs] MeCTOIOJIOKeHUsT abOHeHTa B MH-
Tepecax «Cuctembi-112».

[Mpu nipoextupoBauuu u peanusanuu MC YKC
IIOJIKHBI COOTIOIATHCS YCTAHOBJIEHHBIE 3aKOHOIA-
TEJIbCTBOM Mepbl obecrieyeHus: MHGOPMAIVOH-
HOJT 6€30TaCHOCTM U 3aIIUThI MHGOPMAIIUMA.

CpenctBa c6opa mHpopMaluu (TeCTOBbIE Cep-
Bepa) MC YKC, B3auMoeiicTBYIOIME C TTOIb30Ba-
TEJIbCKMM (OKOHEUHBbIM) O00OpyIOBaHUEM IIpU
OlleHKe KauyecCTBa YCJIYT CBSI3U, JO/DKHBI yCTaHaB-
JIMBAThCS B TOUKAX MpUCOeIUHEHUS ceTeli onepa-
TOPOB CBSI3M K CETMU CBSI3U OBIIEro MOb30BaHMS.
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Hayunbiii pykogodumens — 0okmop nedazozuueckux Hayk, npogpeccop Ysaroea Mapura CepzeeéHa

AHAJIN3 HAVYHBIX ITYBJIUKALIU ITO KJTIOYEBBIM CJIOBAM

AnHomauus. TIpoananusuposas uHmepecyrwjue Kanuessie C108d, MOXHO cdeams 3aKarueHue 0 mom, Ka-
KUe 3mu ¢108a UMeiom 83aumocsssu, KaKk akmugHo Crmamvu ¢ IMumMu c108amu nyOuKyomcs, 4mo MO#CHO CKa-
3ame 06 akmyanbHocmu 0aHHotli memol. Takxie ¢ NOMOWbI0 OAHHO20 AHAIU3A MONCHO NOKA3AMb 83AUMOCES3U
Mendy cmamesamu, agmopamu u cmpaHamu, 0amos OyeHKy Macuimabam yumuposaHus, epemeHu nyoaukayuu,
aAKMyansHoCmu uccaedo8amuli U 3auHmepecosaHHoOCmu 6 meme No CMPAHAM.

Kniouegsle cnoea: aHanus HayuyHslx nyoaukayuil, aHanus nybaukayutl, HayuHsle nyoauKayuu, uHmepHem-co-

yuanusauus, Web of Science, Scopus.

B KauecTBe IIpeaMeTa [jIsl aHanM3a ObLIM UC-
MOJIb30BaHbI 6a3bl JAHHBIX CAlTOB SCOpus U
Web of science. HCcTpyMeHTOM aHanm3a ObUIO
BbIOpaHO MpOrpamMMHOe obeclieueHue IJis I10-
CTPOEHMUS 6UbIMOMeTPUYECKUX JaHHBIX
VOSviewer. JIJaHHBI/i UHCTPYMEHT IO3BOJISIET BU-
3yanu3upoBaTh OaHHble, Takue Kak: KomuuecTtso
OMyOJMKOBAHHBIX CTaTel, KOJIMYECTBO ITyOJIMKa-
UM OT KaXOOM CTpaHbl, KOJIMYECTBO CTaTeii,
HalMCaHHbIX KOHKPETHBIM aBTOPOM, KOJIMYECTBO
MyoaMKauuii 32 ONpefenéHHbII BpPEeMeHHOI

MIPOMEXYTOK U 1p., faHHoe [10 Tak ke Mo3BOJseT
0TOOPA3UTh KOJMUYECTBO B3aMMOCBSI3El MEKIY
CTaThsIMM, aBTOPaMM U CTpaHaMM, MTO3BOJISISI AATh
OIIEHKY MacIiTabaM LHUTUPOBAHMSI, BpeMs Imy6im-
Kaluii, akTyaJIbHOCTb UCCIeJOBAaHMII U 3aMHTepe-
COBaHHOCTD B TEME 110 CTPaHaM.

AHanIM3 HayYHBIX MyOIMKALMIT IPOU3BOLMICS
II0 K/IIOUEBBIM CJIoBaM «internet socialization»
(MHTepHeT-couuanusanus). AHaIu3 10 TaKOMY
COYETaHMIO CJIOB IMO3BOJIUT OAaTh OLEHKY aKTyaslb-
HOCTY TaHHOW TeMbl.
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gEduEtion = ETEI0g

pardtox
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Canipulgy’ mediafed communicatio

" social- nalvork site

Puc. 1. KapTa my6aMKaIMOHHOI aKTMBHOCTY CTPaH, IO KJIIOUEBBIM CJIOBaM, «internet socialization»
(Web of Science)
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Puc. 2. Kapra nmy6MKaIMOHHOM aKTUBHOCTY CTPaH, 10 KIIOUYEBBIM CJIOBAM,
«internet socialization» (Scopus)

CTaTby C JaHHBIM COUETAHUEM CJIOB, TYOJIUKY-
10Tcs ¢ cepeauuHbl 2008 roga, 5TO TOBOPUT HAM O
TOM, YTO ITPo6JIeMa He HOBasl ¥ BITOJIHE BO3MOXKHO,
YTO YK€ M3y4ueHa, a TO, YTO HOBbIe ITyOIMKALINY

Create Map

nepectanu mnossiasiercsi B 2016 romy, roBOpUT O
TOM, 4TO 16O Tema OoJjiee He aKTyaJbHa U U3Y-
yeHa, MO0 TeMy MOKa He yAaeTcsl U3YYUTh IO-
IpOGHO.

o ]

Verify selected countries I"’ Verify selected countries
T T
Selected Country Documents Citations :::I;;t v Selected Country Documents Citations ;::L;:hk o
] united states 203 7148 59 ) v south africa (3 21 3
v united kingdom 48 747 n ] united arab emirates 5 50 3
@  |canada 3 828 32 v |brazil 7 50 2
v switzerland 12 332 27 1] indonesia 2?2 50 2
@ |germany 28 208 % ¥ |norway 6 199 2
d |australia 29 515 5 @ |oyprus 4 15 1
@  |[spain 4 650 25 ¥ |hungary 3 17 ]
v italy 15 % 20 @  |ireland a M !
@  |netherlands 19 673 20 v |japan 3 1 1
V| singapore 12 196 20 ] new zealand [3 o 1
@ |india 30 145 19 ¥ |romania 3 2 1
v heng keng 9 88 7 &  |russian federation 63 104 1
T} portugal 1 1] 16 v saudi arabia 3 34 1
vl china 59 363 14 [C] taiwan el 79 ]
] poland 7| 31 14 vl colombia 3 | [i}
v ukraine 3 2 13 ] croatia 3 2 0
] belgium 3 423 1 v finland 6 33 0
v denmark I 276 3 ] kazakhstan 3 l 0
@ |ind [ 2 F ¥ |slovakia 1 5 0
¥ |france 26 280 7 @ turkey 13 88 0
| < Back I Next I | cancel ‘ < Back I Next 1 |m

Puc. 3. KonmmuecTBo mybaMKaluii CTpaH, 1o KII0UeBbIM CJIOBaM, «internet socialization» (Scopus)
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Puc. 4. KapTa KoauuecTBa myOG/IMKalMii CTpaH, MO KIIYEBbIM CI0BaM, «internet socialization» (Scopus)

JIugepamu cpefyt CTpaH 1o KOJMUYeCTBY Iy6Jiu- MyGIMKALNiA, TaK e B MATEPKY CaMbIX aKTUBHO
Kaiuit B Scopus ssisiorcs CIIA - 203 my6simka- My6JIMKYeMbIX CTpaH BxogsT Kurait — 59 my6nuka-
LIMi1, HA BTOpOM MecTe Haxomutcsi Poccusi — 63 unit, Benukobputauus — 48 u Vcranus — 45.

nethéflands  englandmalysia sing@pore 088 souttmores caféda  frafce

Puc. 5. KapTa KoamuecTBa my6/IMKaIMii CTpaH, IO KIIYEBbIM CI0BaM, «internet socialization» (Scopus)

JIumepamu cpeiy CTpPaH IO KOJIMYECTBY ITyOIn- Science u 2107 aBTOpOB, NYOJMUKYIOIIUXCS B
kaiuit B Web Of Science siBnstrorcst CIIA — 80 mmy6- Scopus, ogHaKo, GOJBIIMHCTBO aBTOPOB MMEIOT
JIMKalnii, Ha BTOPOM MecCTe HaxoauTcs Mcnanus — BCETo I10 OJHOI ITybamMKauymu. i aHaamsa U co-
14 nmybnukaimit 1 Ha TpeTbeM MecTe Kurait — 12 CTaBjeHMs] 6MbIMOMeTpUUeCKoil KapThl GbliIa CO-
myGIMKaLiA. 3[IaHa BbIOOPKA 13 aBTOPOB, MMEIOIINX, KaK MUHU-

KonmuecTBO aBTOPOB, MYyOJUKYIOIINX PabOTEHI MyM, 5 OmyOGJMKaluii 0 JAHHO TeMe, UX OKa3a-
[0 JTaHHOW TeMe, paclpenenaoch CaeayruuM jocb O u 1, B WOS u Scopus, COOTBETCTBEHHO.

obpasom: 501 aBTOpOB, MybuKywImuxcs B Web of
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Puc. 6. KapTa my6amKaIMoHHOI akTUBHOCTY 1o aBTopam (Web of Science)
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Puc. 7. KapTa my6aMKaIMOHHOI aKTMBHOCTY 10 aBTOpaM (Scopus)

ABTOp ¢ HaMOOJBIIMM KOJIMYECTBOM ITyOJIMKA- Gotfried (4 my6imkanmii B WoS u 5 B Scopus).
UMii T1I0 JaHHOM TeMe SBASIOTCS Vossen
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Create Map X

&
ﬁl]‘t\' Verify selected keywords
Total link
v
Selected Keyword Occurrences strength
uman
K] h 202 836
v internet 318 LEE]
uImans 1
[ci] h 159 703
vl socialization 207 a7h
article 1
[Ci] icl 126 590
vl male 17 588
emale 11
[Ci] femal 116 578
Next [Finish | [ Cancel |

Puc. 8. IIpoaHann3MpoOBaHHbIi HAOOP KIIOUEBBIX CJIOB, BCTPEUAEMBIX B CTAThSIX B SCOpuS

ITpoaHaaM3MPOBAHHbIN HA60P KIIOUEBBIX CJIOB,
BCTpeUaeMbIX B CTaTbsIX B Scopus SIBJISIETCS

«Internet» — 318 ynommuHaHmii.

Create Map X

FAN
E']‘fb Verify selected keywords
Total link
w
Selected Keyword Occurrences g
&l internet 59 15
v adolescents 20 13
@ socialization 30 12
Mext [Finsh | [ Cancel |

Puc. 9. IIpoaHanM3MpOBaHHbI HAOOP KIIOUEBBIX CJIOB, BCTpeuaeMbIX B cTaThsax B Web Of Science

IpoaHaMM3MPOBAHHbI HAGOP KITIOUEBbIX CJIOB,
BCTpeuaeMbIX B cTaThsix B Web Of Science Toske
aBisercsa «Internet» — 59 yrioMuHaHMiA.

OueBMOHO, UYTO B CTaThIX IMpo «internet
socialization» (MHTepHeT-coumanm3anus). Yaiie
BCero OymeT YyIMOMMHATBLCS CJIOBO «VIHTepHET» U
3TO MOJATBEPXKIEHO PUCYHKAMM BBIIIIE.
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ITpoaHanmM3MpoBaB  BbIOpAaHHOE  KIIIOUEBOE
CJIOBO MOXKHO 3aK/IIOUUTD, KaXKI0€ U3 CJIOB MMeeT
B3aMMOCBSI3H, CTaTby C 3TMMMU CJI0BaMU He 0C060
aKTUBHO my6yukytoTcs nociae 2016 roma, uto B
CBOIO OYepefb, TOBOPUT 06 HEaKTYaJTbHOCTU AaH-
HOJt TeMbl, OTHAKO MbI HE 3HaeM J0 KOHIa, repe-
CTaJia v TeMa ObITh aKTyaJbHA WJIN 5Ke TTPOCTO HET
BO3MOKHOCTM OOCYKIAaThb ee majbHeiiliee Oymy-
mee.

JIuteparypa

1. OdwunmanpHblii  MHTEPHET-TIOPTAA IO
«Web of science» [3nekTpoHHBINI pecypc].
URL: http://artlib.osu.ru/site_new/avtoram/sistem
a-web-of-science.

2. OdummanpHblii  MHTEPHET-TIOPTAJ  IIO
«Scopus» [D/1eKTpOHHBIN pecypc]. URL:
https://bik.sfu-kras.ru/elib/databases/scopus.

3. benrdopr b. [IpukiagHoit aHa/IN3 TEKCTO-
BbIX JaHHBIX Ha Python. MammHHOe o6yuyeHMe u
co3gaHue TPUIOKEHMIT 0O6pabOTKM ecTecTBEeH-
HOTO s3bIKa / 2019 — 368 c.

4. MwupkuH B.I'. BBeieH1e B aHa/IM3 JaHHBIX.
2020. - 175¢c.

5. Mxwurapsa B.C. Teopusi IJIaHMPOBaHUS
3KCIIepMMEeHTa U aHa/lIu3 CTAaTUCTUYECKUX [aH-
HbIX. 2020. — 491 c.

PRONIN Bogdan Alexandrovich
Master's student,
K.G. Razumovsky Moscow State University of Technologies and Management,
Russia, Moscow

Scientific adviser — Doctor of Pedagogical Sciences, Professor Chvanova Marina Sergeevha

ANALYSIS OF SCIENTIFIC PUBLICATIONS BY KEYWORDS

Abstract. For high-quality selection of new employees, it is necessary to have data about them. These data
should allow conclusions to be drawn about the professional skills of candidates. Also, to be able to establish contact
with a candidate, information about his place of residence, place of study, etc. is required. Since the mental abilities
of candidates are primarily of interest, the results of participation in the Olympiads were chosen as the main data
sources. To collect data, it is necessary that they are on a web resource from which information can be obtained. In
general, this feature will be useful to many companies and organizations. After analyzing the keywords of interest,
one can make a conclusion about which, each of these words, have a relationship, how actively articles with these
words are published, what can be said about the relevance of this topic. Also, using this analysis, you can show the
relationship between articles, authors and countries. Provide an assessment of the citation rate, time of publication,

relevance of research and interest in the topic by country.

Keywords: analysis of scientific publications, analysis of publications, scientific publications, Internet sociali-

zation, Web of Science, Scopus.
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ITPOHUMH BormaH AleKCaHAPOBUY
MarucTpaHT, MOCKOBCKMI TOCYAapCTBEHHbIN YHUBEPCUTET TEXHOJIOTUN U YIIPABJIEHUS
umMmenn K.I'. PasymoBckoro (IlepBblit Ka3aunii yHUBEPCUTET),
Poccus, r. MockBa

Hayunbiii pykogodumens — 0okmop nedazozuueckux Hayk, npopeccop Ysaroea Mapura CepzeeéHa

OLLEHKA BO3MO>XHOCTHU CBOPA OTKPBITBIX TAHHbBIX
N X OBPABOTKH

AHHOmMauus. /Ina kauecmeeHH020 n10060pa HO8bIX COMPYOHUKO8 He0OX00UMO UMemb OaHHble 0 HUX. DU JaH-
Hble OJCHDBL N0360J11Mb e1amb 8b1800bl 0 NPOPECCUOHANTBbHBIX HABBIKAX KAHOUOamos. Taxxce 0 803MOMCHOCMU
YCMAaHo8eHUs KOHMAKMA ¢ KaHoudamom Heobxo0umMbsl OaHHble 0 e20 Mecme NPOXCUBAHUS, Mecme yuebbl U m.n.
Tax kak e nepsyio ouepedb UHMepec NPedcmasasom ymcmeeHHole cnocoOHOCMU KaHOudamos — 0CHO8HbIMU UC-
MoOUYHUKAMU OaHHbIX ObLIU 8bI0PAHBI pe3ybmamsl yuacmus 8 onumnuadax. Ins ocyuiecmesnedus: c6opa OaHHblx
Heo6x00umMo, umobsl OHU HAXOOUNUCH HA 8e6-pecypce, C KOMopoz0 MOXHO NOAyuums uHopmauur. B uenom ma-
Kast 803MOMHOCMb OYdem noJie3Ha MHO2UM KOMNAHUSIM U OP2AHU3AUUSM.

Kntoueawie cnoea: coop dauHsix, COOP OMKPbIMbIX OAHHBIX, B03MOMHOCMb cOOpA daHHbIX, cOOp U 00pabomka

JaHHbIX, UHPOPMAYUS U PECYPCbL.

HpennaraeTCH cemyromas Kaaccuburauus pe-
CYpCOB, MYOIMKYIOIINX MHGOpPMAIMIO O pe-
3y/lbTaTaxX IPOBEIEHMUSI MEpOIPUITUII II0 BO3-
MOSKHOCTM TTOJTyUYeHUS JaHHbIX:

— pecypchl, C KOTOPBIX HEIb3S MOAYUUTD UH-
dbopmanuio — K HUM OYAyT OTHOCUTCSI CaliThl, Ha
KOTOPBIX AJIS JOCTYIA K JaHHBIM He0OX0MMa aB-
TOpU3alys, 1160 CaiiThl, Ha KOTOPBIX MHMOpMa-
1M TIpeICTaB/IeHa B BUIe CKAHOB JJOKYMEHTOB.

— pecypchl, C KOTOPHIX MOKHO MOJYYUTD MH-
dbopmanuio — K HUM GYIYT OTHOCUTCSI CAiiThl, Ha
KOTOPBIX JAJISI OCTYIA K JaHHBIM HE HY)XHO IPO-
XOOUTh TIPOLEeAYpPY aBTOpPU3AlMK T.e. HaHHbBIE
MpeICcTaBeHbl B OTKPBITOM JOCTYyIIe U B hJopMare
YIOOGHOM [IJIs TTOC/IeIyIoNIelt MporpaMMHOIT o6pa-
60TKM (He OTCKAaHMPOBAHHBIE KOMUU ITOKYMEH-
TOB).

IOnst ocyuiecTBiaeHuss c6opa JaHHBIX HEOOXO-
IMMO, YTOOBI OHM HaxXOIMJIMCh Ha BeG-pecypce, ¢
KOTOPOTO MOXHO TMOJAY4YuTh MHMopMamyio. VH-
dbopmanusi 0 MIKOJbHMKAX U CTYAEeHTax cobupa-
€TCsI C YUYEeTOM JajbHelIIero ee mpeobpa3oBaHms
MIPOTrPaMMHBIMM CPeJICTBAMM — JII06ObIE JaHHbIE He
MOJOMAYT (TaK Kak JIaHHble B ceTu «MHTepHeT»
MpeACcTaBaeHbl B pasauMuHbIX ¢opmarax). [Ipu
cbope 1 06paboTKe TAaHHBIX 00 YYACTHUKAX MEPO-
MIPUSTUI BOSHUKAIOT CJIEIYIONIME TPYSHOCTH:

— HEeKOTOpble OPTaHM3aTOPbI MYOGIUKYIOT pe-
3y/IbTaThI B BM/I€ CKAHOB JOKYMEHTOB, KOTOPbIE He

MpeICTaB/ISIETCSI BO3MOKHBIM 06pabaThIBaTh MPO-
TPaMMHBIMY CPEACTBAMMU;

— pe3yabTaThl MyOJUKYIOTCS B pasHbIX (op-
MaTax: TaGJIMIIBI Ha caiiTax OIMMITMA/, TaOIUIIbI B
nokymeHTax ¢dopmata pdf, xls, xIsx;

— B TabaMIaX COepsKaTCs pasHble aTpUGYTHI;

— OJMHAKOBble aTpUOYThI HAHHBIX MOTYT
Ha3bIBAThCS [10-Pa3HOMY;,

— 1pu 06paboTKe HJAHHBIX U3 TaGIUIl MPO-
TPAaMMHBIMM CPeICTBaMM BO3HMKAIOT pas3IvUHbIE
OlMOKM WM3-32 IIOXO CTPYKTYPUPOBAHHOTO
odopMiieHMs (GailyIOB C pe3yabTaTaMy M HAJIMUMS
B HUX CJTyYaifHbIX CMMBOJIOB;

— I Ty6JaMKauy pes3yabTaTOB 3aKIIOUM-
TeabHOTrO 3Tana BcOIIl kaskapIii rofi, co3/1aeTcsl Ho-
BbIV CANT JJIS KaKOOro IpegmeTa;

— TepeyeHb MepONpuATUil  GopmupyeTcs
KaXKIbIi IO, TO3TOMY He CYIIeCTBYEeT OIpe/Ie/ieH-
HOTO CHMCKa MEPOIIPUSITHIA;

— HEeKOTOpble OPTaHM3aTOpbl HEe TMPeaoCTaB-
JITIOT OTKPBITBIN AOCTYI K MHGOPMaLUU — HE06-
XOOMMa PerucTpauus B JIMYHOM KabMHeTe yJyacT-
HJKA MEpOTIPUSITHSI.

Beimenum pacrpocTpaHeHHble GOpMaThl TaH-
HBIX TIpeICTaBIe s JaHHBIX U CITOCO6BI UX 00pa-
60TKM. B 6OJIBIIIMHCTBE C/TyYaeB JaHHbIE O Pe3YIlb-
TaTax MepOIpUSTHUil MpeaCcTaB/lIeHbl B Buae Tab-
st TaGIUIThl HAXOISTCS :

— Ha web-pecypce;

— B JoKyMeHTe hopmara pdf;
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— B aoKymeHTe dopmara xls / xIsx.
Pabora c TabnuilamMu MHpeaCcTaBJIEHHBIMU Ha
web-cTpaHuIax
Tabnuibl Ha caifTaXx MpeacTaBlIeHbl ClIeayIo-
M HTML kogoMm:
<table>
<tr>
<th>3aronoBok 1</th>
<th>3arosoBok 2</th>

<th>3aronoBok N</th>
</tr>
<tr>
<td>[laHHbIE B II€PBOI1 CTPOKE IO, 3aT0JI0B-
KoM 1</td>
<td>/laHHbIE B IIEPBOI1 CTPOKE IO, 3aT0JIOB-
KOM 2</td>

<td>[laHHbIE B II€PBOI1 CTPOKE IO, 3aT0JIOB-
KoM N</td>
</tr>
<tr>
<td>/IaHHbIE BO BTOPOi1 CTPOKE IO, 3ar0JI0B-
KoM 1</td>
<td>/laHHbIE BO BTOPOi1 CTPOKE IO, 3aT0JIOB-
KOM 2</td>

<td>/laHHbIE BO BTOPOi1 CTPOKE IO, 3ar0JI0B-
KoM N</td>
</tr>

</table>

Ecim mudopmarys o pe3ysibTaTax IpoBegeHNs
MepOIIPUSITUS TIpeACcTaBIeHa B BUIe TabaUIIbI Ha
web-pecypce, To 1151 c6opa 1 06pabOTKM TaHHbIX
TIpe/iJlaraeTcsl BhITIOIHSITh CAeayIoINe NeiiCTBUS:

1. CoxpauuTh web-cTpanuiry mjst ymo6CTBa 1mo-
crenyionieii 06paboTku. CoenaTh 3TO MOXHO Cie-
IYIOIMIVIMM CIIOCOOaMM :

—  HaXaTb MMPaBOJi KHOMKOV MBIIIM Ha CTpa-
HUIIE U BBIOPATh MyHKT «COXpaHUTH KaK...»;

—  YCTaHOBUTH CIleliMaJibHOe pacllupeHue
s 6paysepa, Hanpumep SingleFile, koTopoe mos-
BOJIUT COXPAHUTDb ITOJTHYIO CTPAHUIy B €IMHOM
HTML-@aiisne HaskaTreM OJHO KHOIIKY;

—  WCTOJib30BaTh coueTaHue kiaasuin Ctrl+U
IJIST TI0Ka3a MCXOOHOTO KOAA CTPaHMIIBI, IOCTe
Yyero MUCIoJIb30BaTh coueTaHue Kiasuil Ctrl+A ms
BbIJIeJIEHME BCETO TEKCTA IOCJIE YEero BCTABUTh BbI-
JleJIeHHDBII TEKCT B MyCTOM daita u COXpaHUTD ero.

2. Ecoiu Tabauiia Ha web-cTpaHuile mpecTaB-
seHa HTML kopgom aHaJOTMUYHBIM BbIIIE€yKa3aH-
HOMY (MMeeTcs B BUIY ITpaBUJIbHAsSI BEPCTKA CTpa-
HUIIbI, TAe BCe Terum OTKPBITBI U 3aKpbIThl B

CcoOTBeTCTBUM C ITpaBuiiamMmu HTML) Torza ncroJib-
3ys S13bIK MporpamMMupoBaHus Python u 6m6mmo-
Teky Beautiful Soup (6m6nmoTeka 111 3BI€UEHMS
manubix u3 daitnoB HTML u XML) Heo6xoaumMo
pacrapcuTh TabIMILY, BBIUTIEHUTb HEOOXOIMMbIe
aTpMOYTHI JAHHBIX 00 YUaCTHMKAX MEPOIIPUSITUS U
COXpPaHUTh UX B yIo6HOM (opmaTe IJis gaabHe-
IIero XpaHeHusI U 06paboTKM — Hampumep B hop-
mate JSON.

3. Ecau kop, Tabauiibl Ha web-cTpaHuiie He Ba-
JIUIOHBIN — IPUCYTCTBYIOT HE3aKPBIThIE TETY CTPOK
UM CTONOIOB, To 6ubanoreka Beautiful Soup He
CIIPaBUTCS C TTAPCUHTOM JAHHOV web-CTpaHuIIbI.
B aToM ciryyae peKOMEeHIyeTcs UCII0/Ib30BaTh pe-
TYJISIpHbIE BbIpaskeHMsl. B s13bIKe MTPOTpaMMIMpPOBa-
Hus Python X MOXHO MCITOTb30BaTh, UMIIOPTH-
POBaB MOAYJIb «Ire».

Pa6oTa c TabnuiaMu, peacTaBAeHHBIMU B 10-
KyMeHTax popmara pdf

Ecnu undopmaliius o pesynbTaTax IpoOBeIeHNs
MepOIIPUSITUS TIPeJCTaB/IeHa B BUAE TabIUIIBI B
mokymeHTte ¢opmara pdf, To myis c6opa u obpa-
OOTKM JAaHHBIX IIPeIJIaraeTcs BhIMOIHSTD C/IeIYIO-
1Iye JeiCTBUS:

1. Coxpauutb (aitn aas mnociaenywoiein ero
06paboTKM.

2. Hcnonp3ysa $3bIK IIPOTPaMMMUPOBaHMUS
Python 1 6u6moTeKy tabula mpou3BecTy MapCcUHT
Ta6INITBI U BIOOP HEOOXOIMMBIX aTPUOYTOB JaH-
HbIX 00 yYaCTHMKaX MEPONPUSITUS U COXPAHUTh
ux. I[Ipu mmapcuHre peKoMeHayeTcs MCII0Jb30BaTh
dyukumio read_pdf mogyns tabula, koTopas Bo3-
Bpaiaet Tabauiry B opmare pandas DataFrame.

Pa6oTa c TabnuiaMu, IpeacTaBAeHHBIMU B J10-
KyMeHTax popmara xlIs / xIsx.

Eciu nudopmaiiys o pesynbTaTax IpoBeIeH s
MepOIpUITUS TIpe[CTaB/leHa B BUAe TabaMIbl B
mokymeHTe dhopmara xls / xIsx, To mjist c6opa 1 06-
paboOTKM JAHHBIX ITPEMJIaraeTcs BBITOIHSITH Clie-
OyIoIIue NeiCTBUS:

1. Coxpauutb (aitn mas mocjaenyouein ero
06paboTKM.

2. Wcmonbsys SI3bIK  MPOTPAaMMMPOBAHUS
Python u 6ubnmuotexy pandas Mpou3BeCTM IMap-
CUHT TabINIIbI ¥ BBIOOP HEOOXOIMMBIX aTPUOYTOB
IaHHBIX 00 Y4aCTHMKAX MEpOIPUITUS U CoXpa-
HUTH UX. [IpU mapcuHre peKOMEHAYETCS VICIIOJb-
3oBaTh (pyHKIMIO read_excel 6ubnmmoreku pandas,
KOTOpas BOo3BpaillaeT Tabauily B popmate pandas
DataFrame.

JIuteparypa
1. OdunmanbHbI MHTEpHET-MOpTan Beepoc-
CUICKOTO (buU3KyIBTYPHO-CIOPTUBHOTO



AKTyaJbHbIe HUCCIe0BaHUS ¢ 2021. N248 (75)

ElVHpopMaIOHHbIE TEXHOMOTHH... | 64

KoMmIuiekca «[O0TOB K TpyAy U o6GopoHe» [dek-
TpoHHBIN pecypc]. URL: https://www.gto.ru.

2. ®epepanbHbIl 3ak0H OT 27.07.2006 N 149-
@3 (pem. ot 09.03.2021) «O6 uHbDOpMaUUM, UH-
(hopMaLMOHHBIX TEXHOJIOTUSX U O 3aIIuTe MHOOP-
mauumn» // «CobpaHue 3aKOHOIATEIbCTBA Poccuii-
ckori @epepauun», 31.08.2006, N 31 (uvactp I),
CT. 3448.

3. IlapcuHT 00IIeIOCTYIHBIX JaHHBIX 3aIpe-
iieH ¢ 1 mapra [D/1eKTpoHHbII pecypc] // habr.com,
2021. URL: https://habr.com/ru/post/544788 (marta
o6pamenus 21.03.2021).

4. Most used social media platforms in Russia
as of October 2020, by monthly publications
[OnexTpoHHBII pecypc]. // Statista, 2021.
URL: https://www.statista.com/statistics/284447/r
ussia-social-network-penetration.

5. ®epnepanbHbIil 3aKOH OT 27.07.2006 N 152-
@3 (pen. ot 30.12.2020) «O nepcoHaNbHbIX OaH-
HbIX» // «CobpaHue 3aKoHOmaTeabCcTBa Poccuii-
ckoi @epepauyn», 31.08.2006, N 31 (uacTs I), cT.
3451.

6. Mapk Cammepdwunn. [IporpammupoBaHue
Ha Python 3. Ilogpo6Hoe pykoBoacTBo / 2009 —
25c.

PRONIN Bogdan Alexandrovich
Master's student,
K.G. Razumovsky Moscow State University of Technologies and Management,
Russia, Moscow

Scientific adviser — Doctor of Pedagogical Sciences, Professor Chvanova Marina Sergeevna
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Abstract. For high-quality selection of new employees, it is necessary to have data about them. These data
should allow conclusions to be drawn about the professional skills of candidates. Also, to be able to establish contact
with a candidate, information about his place of residence, place of study, etc. is required. Since the mental abilities
of candidates are primarily of interest, the results of participation in the Olympiads were chosen as the main data
sources. To collect data, it is necessary that they are on a web resource from which information can be obtained. In
general, this feature will be useful to many companies and organizations.
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BJIMSIHUE BUTKOMHA HA COBPEMEHHYIO MUPOBYIO D9dKOHOMMUKY,
OUAYIHUAPHVYIO 1 KACTOAUVAJIBHYIO JEATEJIbBHOCTD

AHHOmMauus. B cmamee aHanusupyemcs eusHue Bitcoin Ha cospemeHHYI0 MUPO8YI0 IKOHOMUKY, dudyyuap-
HYI0 U KACMOOUANbHYI0 0esimeibHOCMb CO CMOPOHbL UHMPOPMAUYUOHHBIX MEXHOI02UIL.

Kntoueeswie cnoea: Bitcoin, Blockchain, kpunmosantomst, 3KOHOMUKA, KACMOOUANbHAS 0esimeabHOCMb, OAHKU.

Bitcoin - 970 M poBas Gopma JeHer, KOTOPYIO
JIIOAV CO3TAY CaMU U 7151 Ce6s1 Ha OCHOBE TeX-
Hojsiorun blockchain. Het Hukakux 6aHKOB, II€H-
TpabHbIX 6AHKOB ¥ KOHTPOJIEPOB, TOIBKO IPYTUE
M0JTb30BaTeIs ¥ TlepCoOHaabHast OTBETCTBEHHOCTbD.
Bitcoin ucmonb3yeT TEXHOJOTUIO paclpenenéH-
HOTO peecTpa XpaHeHUs HAHHBIX O ceTu bitcoin.
Kaxkaplii MOkeT y4acTBOBAaTh B 3TOi CETU IOCIIE
YCTaHOBKM HEOOGXOAMMOrO IPOrpaMMHOr0o obec-
TevyeHMsl C OTKPBITBIM MCXOJTHBIM KOJIOM.

Kpunrosamiora — sro nudposas ¢opma ax-
TMBA, OCHOBHAsI (PYHKIMS KOTOPOTO - UCIIOJb30-
BaThCS B KaueCTBe CPeJCTBA JJiT 0O6MeHa B OJTHO-
PaHTOBOJ 3KOHOMMYECKOI cucTeMe, KOTopas yuc-
MojIb3yeT Kpuirorpaduio. 3To HeO6XOOUMO [IJIs
MPOBEPKM Y 3aIINUThI TPAH3AKIMIA, UM YUETA KOH-
TPOJISI CO3MIaHMEe TOMOMHUTENbHBIX eIVMHUIL IUd-
POBBIX aKTUBOB.

B otmsiMune ot 11eHTpaM30BaHHBIX GAHKOBCKIUX
CUCTEM, OOJIBIIMHCTBE CBOEM, KPUIITOBAIOTHI MC-
MOJIb3YIOT JIelleHTPaIu3aluio U pacrpeeneHHY0
CeTb KOMITBIOTEPOB, PACITOJIOKEHHBIX II0 BCEMY
MUDPY, y3bl cuctembl uau HOIIbI.

Kaxaplit ¢ IOCTYyIIOM K MHTEPHETY MOXEeT CO-
BeplaTh 0OMEeH KPUIITOBATIOTOI U3 JTH0607 TOUKM
MMpa. 3aTpaThl HAa TPAH3aKIUM C KPUIITOBATIOTO
HeCpaBHMMO HIDKe, YeM B 6AHKOBCKOJ CUCTEME.

Beimyck ¥ ymopaBiieHMe KPUIITOBaJIIOTaMM
OIpeieNnsieTCsl CeTEeBOM apXUTEKTypOi, KOTOpas
CO37aHa ¥ OCHOBAaHA Ha 3alporpaMMMPOBAHHBIX
aJTOpUTMax M Kpurnrorpadmueckux ToKasaTesb-
cTBax. JTO OIpeJe/eHHbI/i HAbOp MPaBUI U Tpe-
60BaHMI, TPOTOKOJI, IO KOTOPOMY OIpEeIeseTcs,
Kak OygeT paboTaeT cucTeMa KpUIITOBAIOTHI.

HeleHTpanm3anys O3HauyaeT, UTO KPUIITOBA-
JIIOTBI HE KOHTPOJUPYETCS OJHUM OOBEKTOM,
Hanpumep 6aHKOM, ¥ TPAH3aKIMUY MOTYT IIPOXO-
IUTHh HEMOCPEACTBEHHO MEXIY I0JIb30BaTeIIMN,
06e3 HeoOXOOMMOCTM  yYacTHe CTOPOHHErO

rnocpenuuka. OmHAKO MHOTME KPUIITOBATIOTHI
pa3pabaThIBAIOTCSI M YIPAB/SIIOTCS YaCTHBIMU
KOMITaHMSIMM U (POHAAMM, ITOSTOMY CYLIE€CTBYIOT
pasyinyHble CTeIeHU B UX JlelieHTpanu3aiuu. B 3a-
BUCUMOCTU OT CTPYKTYPbI CETU U pacrpejieieHumn
y3JI0B, HEKOTOpble KPUIITOBAIIOTBI MOTYT CUM-
TaTbCs 60JIee IeHTPATM30BaHHBIMY, UEM I PyTHE.

OCHOBHBIM KOMITOHEHTOM [IJIT OOJBIIMHCTBA
KPUIITOBAMIOT siBisieTcs: TexHosorust Blockchain.
OHa COCTOUT M3 JIMHENHON LIeMOYKU HECKOIBbKUX
CBSI3aHHBIX GJIOKOB, KOTOPbIE 3aL[UIIE€HbI KPUIITO-
rpadmeit. Kaxkaplii 610K, IOMMUMO BCErO MPOYEro
COEPKUT CINMCOK HeJaBHUX TpaH3aKIuit U
CCBUIKY Ha 6JI0K, KOTOPBIi ObUT HEITOCPEICTBEHHO
nepen HMM. BioKueliH oTBedaeT 3a IMOCTOSHHBINI
yUeT BCeX IMOATBEPKIEHHBbIX TpaH3aKIuii, pabo-
Tasi B KauecTBe [eleHTpajanM30BaHHOro Ludpo-
BOTO perucTpa. IJTOT PErucTp pacipenensieTcs
Ccpeliu BCeX Y3JI0B B CETHU, UTO [ejlaeT ero OYeHb
YCTOYMBBIM K M3MEHEHVSIM.

HcTtopus co3pauns Bitcoin

Bitcoin 6bII MEpBOJi KPUIITOBATIOTOM, aHOHC
KOTOpOIt Tpousoiién B 2008, a myOaMUHBIN 3aITyCK
B 2009 rony. OH 1m0o3BOJISIeT 10/Ib30BAaTEJISIM BO3-
MOKHOCTb OTIIPAB/ISITh M IIONYy4YaTb LM(pOBbIE
IEeHbI'M WIN Apyrue akTuBbl. KiloueBble KauecTBa:

—  OTKpBITHII MCXOOHBIN KOI;

—  Pacnpenenénnast 6a3a JaHHbIX HA OCHOBE
TexHosiorun blockchain;

—  HeueHTpanusauys;

—  HednsiumMoHHAast MOJENIb KPUIITOBATIOTHI.

Bitcoin umeeT mpenenbHOe MpeioXKeHNEe MO-
HeT, 9TO O3HayYaeT UTO CUCTeMa He OymeT reHepu-
pOBaTh 60JIbllie GUTKOVHOB II0C/Ie JOCTIKEHMS UX
MakcuManbHoro koamdectBa, 21.000.000. Ilo-
MMUMO BUTKOJIHA CeromHs CyIiecTByeT 60jee Thi-
CSIYM Pas/IMIHBIX KPUIITOBAJIIOT, TAKXKe Ha3bIBae-
MBbIX aJIbTKOMHAMM MJIM  aJbTepHATUBHBIMU
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KpuntoBaoTamMu. OHM € Pa3JIMIHBIMM CBO¥-
CTBaMM U BapMaHTaMM UCIIOIb30BaHUS U IIpUMe-
HeHUs.

PerpocriekTBa, BIAMSIHME W HBIHEUIHUI
CTaTyC KPUMTOBATIOTHI

KpunroBantora Bitcoin — Becbma Mojomoe u
paHee He WMMeIOIIero aHaJOTOB SBJeHUE IJIs
Halllero Myupa, CyleCTBYIOT XapaKTepHbIe 0COOeH-
HOCTM ¥ CBOJCTBA, 10 TUITY: pacipeaeaeHHOTO pe-
ecTpa XpaHeHus: MHGOPMAIUY, APXUTEKTYPhI CH-
creMbl. Tak ke He CTOUT 3a0bIBaTh 00 SKOHOMMYE-
CKOM CBOJCTBE OMTKOMH — BOJATWJIBHOCTb. ['M-
TaHTCKMII 06bEM BHEITHUX (HAKTOPOB, BIAMSIONMIA
Ha CTOMMOCTb KPUIITOBAIIOTHI B MOMEHTe, HO Y
OUTKOMH IIPOC/IEKMBAETCS TOBEIEHYECKUI TaT-
TepH M3MeHeHUs] CTOMMOCTU. Takoi rmoBefeHue-
CKUit TaTTepH, 6ara M BHITOJBI MPUBJIEKAIOT HE
TOJIBKO OOBIYHBIX JIIOfIEl, HO KOMITAaHUM ¥ KOPIIO-
paiuun.

T'eHepanbHbIN gupekTop MicroStrategy Maiiki
Coitnop B Hauaste peBpass 2020 roga mpoBest 6UT-
KOMH-KOH(EPEHIMI0, B KOTOPOIl MPUHSIIM yda-
ctue 1400 pykoBoguTesieii My6aMIHO TOPTYEMbBIX
KOMITaHMI, U CKa3aj, YTo IO ero OlleHKaM K KOHITY
9TOrO roja B GUTKOMH MPUAET HOUTH 25 MUIMap-
IIOB JIOJJIAPOB MHCTUTYIIMOHATbHBIX JEHET.

Maitk Caiiyiop U ero KoHdepeHIMs] OKas3auamu
BJIMSTHME Ha MHCTUTYLIMOHAJIbHBIX MHBECTOPOB, TI0
nmaHHbIM Coinbase mpu6aBuIOCh MUHMMYM elle 6
MHCTUTYIIMOHANIbHBIX WMHBECTOPOB M3 CIIMCKA
Fortune 500. ITapaiieabHO HaGIIOMAICS TIOBBI-
IIEHHBI OTKPBITHIN MHTepec K (biouepcam Ha
OUTKOMH, KOTOPBIV Joctur $19 mipg. Beero, uyTh
6oJIbllle, YeM 3a OJHY JeKady OMTKOMHY yaaJIoCh
HaiiTV TpUMeHeHMe He TOJbKO Cpeay OOBIUYHBIX
busnueckux AUl HO M KPYIMHENIINX opuande-
CKMX. ITO aBTOMAaTUYeCcKu 0603HAvaeT AalbHelt-
IIyI0 paclMpeHue BausSHUS bitcoin Ha apyrue
chepbl MHPOPMAIMOHHBIX TEXHOJOTUI, SKOHO-
MUKU U BCETO MMpa B I[€JIOM.

Baussaue Ha dugyuuapHyio chepy

IMTocse Toro Kak Komrmauus Microstrategy repe-
BeJia GOJIBINYIO YaCTh CBOMX Ka3HAUYECKIUX pesep-
BOB B bitcoin, 60JbIII0€ KOMMYECTBO APYTUX KOM-
MMaHMit COBepIINIM aHaJIOTHMUHbIe meiicTBUS. Pac-
MIpOCTpaHeHMe MCII0Ib30BaHMsI GMTKOMHA MTPUBO-
IVT K TOMY, UTO TOCYJapCTBa HAYMHAIOT 00paIiaTh
BHMMaHME M COBePUIATDb IMOIIBITKU PEryJIMpOBaHUS
nmaHHoi cepsl. YeM 60JIbIIIe HAKATIMBAETCS IKO-
HOMMYECKUX ¥ PEryIsITOPHBIX Ipo6aeM, TeM
00JIbIlle PACTET MCIT0Ib30BaHMe KPUIITOBAIOTHI U
pas/INMUYHbIX TOKEH [JjI YeCTHBIX U IIPOrHo3upye-
MbIX B3aMMOOTHOIIEHU) MEXIY OOBIYHBIMMU
JIIOABMM VT KOMITaHUSIMU. LleHTpabHble 6aHKN,

6aHKM U TUIaTEKHbIE CUCTEMbBI MOTYT 3a0JI0KMPO-
BaTh, IIPEMITCTBOBATh U MMETDb JOPOTe OOCITYKU-
BaHMe, B TO BpeMs KaK KPUIITOBAIIOTHI ITpejo-
CTaBJISIIOT 6€30MacHOCTb, HU3KMe KOMUCCUM, CKO-
pPOCTb, IMPOCTOTY MEXIYHAPOLHBbIX MepeBoJoOB. B
II€JIOM 3TU XapaKTePUCTUKY MIPUBJIEKAIOT OOJIbIIIE
JIIOA e ¥ KOMITaHM AJ1S1 ICIIOJIb30BaHMS BCeX BO3-
MO>KHOCTE! KPUIITOBAIIOT.

ITo uccnemoBanusam simplemoneylyfe [4] nuse-
CTOpBI-MWJIEHUANBI B 67% CiydaeB Ipearioyun-
TaIT OUTKOMH, YeM MHBECTUPOBATH B 30JI0TO.

BiausiHue Ha KacTOAMAJIBHYIO JesITeIbHOCTh
(6aHKM, X313K-OHIBI)

ITo coobmmenuto The Wall Street Journal [3],
6anku ['epmanmy B 2020-2021 rogy MaccoBO OTKa-
3bIBAIOTCS OT AEMO3UTOB KJAMEHTOB M3-3a OTpUlia-
TeJbHOV MPOLIEHTHOM CTaBKM, KOTOPYIO BBea EB-
poreiickum IlenTpanbHbiMm 6aHkom (ELLB). Psim
6aHKOB J1aske TIOMOTa0T CBOMM KJIMEHTaM lepeBe-
CTU CBOM [AEMO3UTHI B IpyTUe OpTaHU3aLUN.

[TapannenbHO C 3TMUM OAMH U3 KPYHHENIINUX
06aHKOB B Mupe oIybamukoBan 108-cTpaHMUHBIN
IoKIaz “BUTKOMH - IIepeIOMHbIT MOMEHT” [2].

Hoxnapn sSBasieTCsI OMHUM U3 CaMbIX KpyMHHeli-
X ¥ QYHIAMEHTAIbHbIX MYOJUYHBIX OTYETOB O
PEeTPOCIeKTUBE OGUTKOMHA U COTEPKUT PACUETHI U
MMPOTHO3bI OAJIbHENMIIEro pa3BuTtus. B cosgaHum
JIAHHOT'O OTYEThI IPUHMUMAJY BeyIiie KOMITaHUM
B KPUIITOBAJIOTHOM OTpacjiM coBMecTHO ¢ CUTH-
6aHK - Genesis, Greyscale, Chainalysis, Uniswap.
['maBHas MbICAb OTYeTa 3aK/IKYAETCS B TOM, UYTO
BUTKOMH MOXeT CTaTh MEXIyHAapOLHON U TIyaB-
HOJi BaJIIOTO It cOBepiiieHMs: GUHaHCOBBIX OTIe-
paruii.

IIpeanocelikM M HamnpaB/JieHMsI PasBUTUS
KpUNTOBaIIOTHI U TexHooruu blockchain

B Tom ke oruére CuTu 6GaHKa, YTO OGUTKOUH
TIpoIiiesl TpU 3Tara CBOero pa3BUTHS: OT TeXHOJIO-
TMYeCKOl XaMIoBOl HOBUHKU U YCTOMUMBBIX K
OTpaHMYEHMSIM IMEGPOBBIX AKTMBOB K aHAJIOTy
uudposoro 3omota. Ceityac OH TPUOAUIUICS K
YyeTBEpPTOMY 3TaIly CBOEro pasBUTHS. BUTKOMH
MpeBpaniaeTcss B MeXAyYHapOJHYI0 TOPTOBYIO Ba-
JMOTY. B OTUéTe TakKe ykazaHO, UTO «KPYITHbIE VH-
CTUTYLIMOHAJIbHbIe MHBECTOPbl M OpraHu3aluu
MPeIIOYNTAIOT YUYaCTBOBATh B IBMKEHUM OUTKO-
MHA Y MO IePXUBATD €r0», B TO BPeMs KakK “pery-
JIATOPbI HAUMHAIOT 3aK/aJbIBaTh OCHOBY [JIs1 TOTO,
YTOOBI 9TOT AKTUB MMOTEHIMATBHO BOIIENT B MEJH-
cTpuM.” TakuM 06pasoM, OIMH U3 KPYITHEMHIINX
6aHKOB MMpa MOATBEePKAAeT, YTO PeryIsiTOPhl He
TOJIbKO He 6YIyT MPensTCTBOBATh PAa3BUTUIO OUT-
KOMHAa, a caMy 6yIyT CO30aBaTh [JIs1 HETO YCIOBUS
IIJIS BBIBOJIA €T0 Ha I100abHbIN PHIHOK.
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HanpasieHust npyuMeHeHUsI

KpurmiroBanoTa ¢ €€ OrpOMHBIMM BO3MOSKHO-
CTSIMM OILIAThI MAKCMMAaIbHO IPOCTO, GBICTPO U
HaJEKHO IIPelOoCTaB/sieT OTPOMHBIN IIaHC Ha Ie-
PecTpoiiky GMHAHCOBO ¥ CMEKHBIX 06j1acTelt, a B
couetanue ¢ GYHKUMOHAIOM CMapT-KOHTPAKTOB
MUpP MOXeT U3MEeHUTDb 10 Hey3HAaBaeMOCTU OYK-
BAJIbHO 3@ HECKOJIbKO JIeT, CUJIa BJIMUSIHME MOKeT
CMECTUTbCSI OT SMUTEHTOB U PeryysiTope K repco-
HaJIbHOW OTBETCTBEHHOCTM KaskIOTO BJiajiesiblia U
M0JIb30BaTes] KPpUIITOBATIOTHI.

BoiBoabI

IBM 3akpsbiBaeT U cokpaiaer [1] BCé cBoe nop-
paspenieHue, 3aHUMamwlleecss OJOKYETHOM. ITO
KpaltHe BakHasi MHGoOpMAaIMs Kacamliyuecs: Tex-
Hosioruu blockchain, cyTb KOTOpPOI 3aK/OUeHa B
TOM, UYTO MUPOBbI€ KOPIIOPaLIUM HE MOTYT UCIIOJIb-
30BaTh M 3apabaTbiBaTh Ha  TEXHOJOTUMU
blockchain, MTOCKOJIbKY 3TO TTOJTHASsT

MPOTMUBOTIONIOKHOCTD UX CYITHOCTHU. UTO B 0Uepes -
HOJ pa3 MaéT BO3MOKHOCTb PEryJIuMpoBaHus Oa-
JIaHCa MeXXITY OOBIYHBIMM TPaskAaHaMM BCEX CTpaH
M KOpTmopaluit MM TOCYHAapCTB ITpeloCTaBisis
BO3MOKHOCTb CAaMOpPEryJIMpoBaHus U MepCoHab-
HOI1 OTBETCTBEHHOCTH.
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IIOHCKO TOCyIapCTBEHHBIN TeEXHUYECKUI yHUBepcuTeT, Poccus, r. PocToB-Ha-[oHY

NCTOPUSA PA3BUTYSI BETEPUHAPHBIX HEHTPOB B POCCHUI

AHHOmauus. B cmamve npedcmasnen aHanu3 paseumusi 6emepuHapHsix yeHmpos e Poccuu. Takxce npeo-
CIaeJieH Kpamkds Ucmopus ux 603HUKHO8eHUs. BemepunapHoie yupexcoeHus paccmampusarmcs ¢ mouKu 3peHus
U3MeHeHUs UX PYHKUUOHANBHO20 HANOJIHEHUS,, APXUMEKMYPbl U 000pYO08AHHOCMU 8 PA3JIUYHBIX BPEMEHHBIX NPO-

MEMNCymrkax.

Knroueenle cnoea: semepunapHas aeueOHUYA, KAUHUKA, UHCMPYyMeHmbl, 060py008dHue, N1aHUPO8Ka, (YyHK-
UUOHAJIbHbIE 30HbL, CPedCcmed apxumexkmypHoli 8bipasumenbHOCMuU.

C TOUKM 3pEeHUsT MUPOBOI1 UCTOPUM CTAaHOBJIE-
HUS BeTepMHApUM U MeOUIMHBI, MePBbIMU
30aHUSIMU, B CTEHAX KOTOPBIX MTPOBOAUIIOCH Teve-
HIe JIIoJieit ¥ XUBOTHBIX, elle B XI B. 10 H. 3. B Ku-
Tae O6bUIM XpaMbl M MOHACThIpU. [lepBblie ke yIo-
MMWHAHMS O CO3TaHUM 6OTbHUIL ZATUPYIOTCS Tep-
BBIMM B€KaMU H.3., OHU NOSIBWINCH B UHauu. [laH-
Hble 3aBeJleHNs ObUIM TTpeHa3HAYEHbI JIJIST Jieue-
HUSI JTI0Ael U SKMBOTHBIX (IIPEVMYILECTBEHHO JI0-
niajzieit ¥ CJI0HOB). PaccMOTpUM e Kak [OSIBUJINCH
U pa3BUBAIMCh BeTepyUHApHble KIMHUKU Ha Tep-
putopuu Poccumn.

[MepBas opraHmsanus, B IITaT KOTOPOI BXO-
VIV KOHOBaJIbI, ObTa 06pa3oBaHHa B 1496 r. rpu
apckoM asope B MockBe 1 Hocuia Ha3BaHue Ko-
HIOIIEHHBIN [IpMKa3 (WJIM Be,OMCTBO). B Hauane 17
BeKa B TAaHHOI opraHm3anyy Obla BIiepBble BHEI -
peHa MOpaKkTUKa YCTPOWCTBA OTHENbHBIX KOHIO-
IIEH-U30/ISITOPOB J1J1s1 60JIbHBIX JIOLIAIEl U Co3aa-
HUSI TIPM HUX «KOHCKMX anTek». TakuMm o6pa3om
MOXXHO OTMETUTD, UTO A0 17 BeKa BKIIOUUTETHHO,
JileyeHue 6OTbHBIX SKUBOTHBIX OCYIIECTBIISIIOCH T10
MEeCTY UX Ipe6GbIBaHMS.

[MepBas BeTepmMHapHas KAMHMUKA B CBOIO Ove-
pellb IOSIBUIACh KaK OMOJHEeHeE U IO aAKa /ISt
MPAKTUUECKUX 3aHSITUI CTYLEHTOB «CKOTOBpa-
yeGHOIro» YUMJIMING, OTKpbIBIIErocs 17 WIOHS
1808r. mpu CaHKT-IleTepOyprckoit axkageMumu.
KimHuka 6bu1a 4acThio Y4e6HOTO KOMILIEKCa, CO-
CTOSIBIIETO U3 KIMHUKM, Y4eOHOI KY3HM U CaMOTO
YUMIUILA; BCE 3TO PaCIOaraaoch B CIEUVATIbHO
IIOCTPOEHHOM [BYX3TaXHOM JePEeBSIHHOM 3[a-
HUN.

OcHOBHOI1 3ajaueli BeTepuMHApuu B TOT Iie-
puog 6pu1a 60pbOa € SMU300TUSIMU, B CBSI3U C KO-
TOPOVi OTKPBIBAINCH CTallMOHAPHbIE BeTIeYeo-
HUIIBI, amMOyIaTopuu u ¢esbalepcKye MyHKTI.
IlaHHbIe 3aBeJleHMs], KaK IIpaBujIo, He UMeJN OT-
JIMUUTEIbHBIX apXUTEKTYPHBIX UepPT U He ObUIU
npegHa3HadeHbI OJid JiedeHMS JKMBOTHBIX B X CTe-
Hax, a BBICTYIAJIM CKOpee MeCTOM IpeObIBaHMUS
BeTEepUHAPHLIX JIeKapeli, BeleHMS OTUETHOCTEN U
xpaHeHus: obopymoBaHyus. OCHOBHOe pasBUTHE
BeTepMHAPHbIX KIMHUK MOKHO OTCIeIUTh He pa-
Hee yeM c Hayaza 20 Bexa.

B nHauasme 20 Beka BeTepuHapHble KIMHUKU
ObUTM OPMEHTMPOBAaHbI Ha JIEUEHME MpeuMymie-
CTBEHHO JIolllafieil U mpenCcTaBIsyiv co60ii OgHO-
STa’KHbIE JepeBsSIHHbIe 3MaHusI 6e3 0COObIX apXu-
TeKTYPHBIX OT/IMuuil. KnMHMKM yale BCero pac-
mosiarany Ha nepudepuyu roposa psALoOM C Me-
CTaMU COPTUMPOBKM U TIepeTpyNIMpPOBKM CKOTA U
>KeJie3HbIMU IOPOTaMM, TI0 KOTOPBIM OCYIIeCTBJISI-
Jlach ero TpaHCIOpTUpOBKa. HermocpecTBeHHbIN
Jleue6GHbIN TPOLIeCC OCYIIECTBIISICS TPEeUMYIIe-
CTBEHHO I10 MeCTy HaxOXAEHMS CKoTa (B MecTax
COPTUPOBKM, BaroHax II0e3[0B, Ha >XeJe3HOJ0-
POXKHBIX TIaTdopMax). TakuM o6pasoM BeTepu-
HapHas KIMHKMKa B Hauaje 20 BeKa HOCUJIO 6oitee
(YHKIIMIO afMUHUCTPATUBHOTO 3aHMs, TOe pac-
MOJIarajcs 1ITaT BeTepUHAPHbBIX Bpaueil, XpaHU-
JIUCh MeIULIMHCKME MHCTPYMEHTBI U ITperaparsl, a
TaKKe MOTJIa ITPOU3BOANUTHCS OOCTYITHAS Jlabopa-
TOpHas IMarHOCTUKa.

[To npuuMHe CIOKHOTO BOEHHOr'O U IMOCIEBO-
€HHOTO  BpeMeHM  JajbHelilllee  pa3BUTHE
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BeTepUHAPHBIX Jeue6HMI Hauaa0Ch TOIbKO B 60X
rogax 20 Bexa.

B Havanme 60x BeTepMHapHbIe JIeUeGHUIIbI
Hauva/iy TiepeMeliaTh U3 AepeBSIHHbIX 3[IaHMUII B
HOBbIe KMPIIMYHbIE, OPUEHTUPOBAHHBIE HA TTPUEM
SKUBOTHBIX B 3JaHMUM JieueOHUII. B IlaHMPOBKe
30aHUIt KIMHUK [TpeayCcMaTpUBaJICS ITPoeM BXOJ -
HBIX JBepeit, pacCCUMTAaHHBIN Ha TO, UYTO 6 B HEro
MOTJ/IM TIPOWTYU KPYITHbIE CETbCKOX03sI/iCTBEHHbIE
SKMBOTHBIE. B KJIMHMKaX MOSIBJIS/IaCh KOHOBSI3b U
60JIBIIION CMOTPOBOJA 3a.

Tak ke 60-e roga 03HaMeHOBAaHbI OSIBJIEHUEM
TepBbIX PEHTreH-alllapaToB B BeTepMHAPHBIX
KIMHMKaX. [TOSIBASIOTCSI TiepBble CHelyuaan3upo-
BaHHbIe BeTepMHAPHbIe KIMHUKM IIPU UCCIIeIoBa-
TeJIbCKUX HaYYHbIX MeOUIIMHCKUX LIEHTPax, T1e Ha
MpyuMepe SXMBOTHbBIX Ha ITPaKTUKe U3yUaJIUCh CIIO-
cobbI 60pbOBI C 3a00/1€BAHUSIMMU, XapaKTePHBIMMU
Kak [IJIs JIoJlei, TaK U KMBOTHBIX, TECTUPOBAINCH
MeTO/bl IeYeHUsI ¥ HOBbIe Tpernaparhl.

K 70-m rogam 20 Beka Jioniagau B Topogax Obuim
BBITECHEHBI aBTOMOOWISIMY, & TEMITbI POCTA FOPO-
OB 3HAUMTEJbHO YBEJIMUYUBAIUCH, OTOABUTAS
IpaHuUIIbl TOPOAOB, @ COOTBETCTBEHHO U CEIbCKO-
XO03SI/ICTBEHHbIE OOBEKTHI JAJIbIIIEe OT BeTepUHAP-
HbIX KIMHUK. BeTepuHapHble KIMHUKU B TOPOax
Hayajau OCYIeCTBISITh NIpUeM MeJKUX AOMAalTHUX
SKMBOTHBIX, 4 Ha CEIbCKOXO3SICTBEHHBIX OOBEK-
Tax ¥ B cejiaX Bce yalile MOsIB/ISIIUCh CBOU BeTepu-
HapHbIe Bpauu.

OpreHTUPOBAHHOCTb TOPOJICKUX BeTepuHap-
HBIX JIEUeOHUI] Ha JieueHMe MeTKUX KMBOTHBIX (B
OCHOBHOM KOIIIeK, CO6aK ¥ TI'PbI3YHOB) MOTpe6o-
BaJ0 M3MEHEHMII BO BHYTpPEHHeN IIaHMPOBKE.
Bosbiiie cMOTpOBBIE 3a/1bl Pa3feisiioTCSl Iepero-
POIKaMM ¥ OpraHM3YIOTCS HeGOIbIe CMOTPOBBIE
KabMHEeTHI IJIsI IpyeMa MeJKUX JKUBOTHBIX. I1po-
IIOJIKAIOT TTOSIBJIITHCS PEeHTreH-KabuHeThl. B k-
HMKaX OPraHU3YIOTCS 3a/1bl OKMUIAHUS HA TIPUEM.
Oyisi ymMeHbIlIeHUSI TeIUIONOTePb B XOJOLHOE
BpeMs rofia 60JIblINe IBepHbIe MPOeMbI 3aK/IaIbl-
BaJIM U CTaBUJIM CTAHIAPTHbIE BXOIHbIE JBEPU.

B HeKOTOPBIX KIMHMKAX B 70X yKe IIPOCIesKN-
BAeTCS HAJIMYME OTOEIbHBIX 000PYIOBAHHBIX XM-
Pypruueckux KaOWHETOB CO CHeIMalM3UpPOBaH-
HbIMM OCBETUTEIbHBIMU MpUGOpamMu U Mebebio,
B CIeLMaJn3MPOBaHHbIX KIMHMKAX, Ile TTPOMU3BO-
IWIIUCh UCC/IeIOBaHMS, TaK ke MMeJIOCh He06X0-
Iumoe o60pyIoBaHMe HapaBHe C JIIOJCKUMMU K-
HUKaMM TOTO BpeMeHM.

B 80x rogax mpouuioro Beka oTpacib IIPOa0-
’KaeT pa3BMBATbCS, CAeL0OBAaTeIbHO YJIy4YLIaeTCs
000pYyI0BaHHOCTb KIIMHUK, CTPOSITCSI HOBBIE BETe-
pUMHapHbIe yupeskaeHus, yBeJIMUMBAETCS

MOTPe6GHOCTD B JIaOOPATOPUSIX U APYIUX METOmax
IVArHOCTUKY, TIPUXOISIINX B BeTepUHapUIoO U3
JIIOJICKOM MeOuIIMHbI. B Hamubosiee MPOIBUHYTHIX
KJIMHUKAX, TPeTI0oNOKUTEbHO, TTOSIBJSIOTCS am-
napatsl Y3U, Brepsble nosisuslinecs B CCCP B
60x.

1992 rom nmssi pa3BUTUSI BeTepMHAPHBIX II€H-
TPOB U BeTepMHApMM B 1leJIOM 03HAMEHOBAaH OT-
KpbITMEM IepBoro B Poccuu BeTepuHapHOro aHe-
CTe3MOJIOTUYECKOTO OTAeNeHUSI.

B 90-x romax 20 Beka TakK ke HAUMHAETCS MpaK-
TUKa MMPOTEe3UPOBaHMs B BeTepUHAPUM.

B 1999 npoBoguTcs nepsasi B Poccum Helipoxu-
pypruueckasi ornepaiius Ha cobake.

IocTuKeHUsT pa3BUTHUSI HAYUYHbIX 3HAHUI B 00-
JlacTu BeTepuHapuu B 90X HampsSMYH ITOBIMSIIO
Ha 06/IMK OpraHM3alnii, OCyIleCTBIISIONMX Jeve-
HMe XXUBOTHBIX. B MepemoBbIX KIMHUKAX TOSIBIIS -
I0TCSl CMelMaau3vMpoBaHHbIe OTIe/NeHUs], UTO B
CBOIO ouepeqlb TPeOOBANO CTPOUTENIBCTBA HOBBIX
3IaHUIA, TePerIaHUPOBOK, BBedeHUS (YHKINMO-
HaJIbHBIX 30H.

B Hauase 21 Beka Ha 6a3e mepemoBbIX BETEPU-
HapHbBIX KIVMHUK CO3[IAI0TCSI BeTePMHAPHbIE HAyY-
Hble LIeHTPBI, U3yvalollie 1 pa3BMBalolye mnepe-
JIOBble MEeTOJbI JieueHMs JKMBOTHBIX, a TaKKe 3a-
HMMaloIyecs MOArOTOBKOM Y3KMX CIeLaauCTOB
B 06J1aCTV BeTepUHAPUNA.

B coBpeMeHHOI1 MpakTuKe B Poccuy Hamnbosee
MPOJIBMHYTbIEe BeTepuHapHble IIeHTPbI TpeICTaB-
JITIOT cO00J1 jleueOHble KOMIUIEKChI C HECKOJIb-
KMMMA CliegunaJIin3upoBaHHBIMMU OTAe/IaMM, CTallM-
OHapaMmu, amTekamy u Jabopartopusamu. Yaire
BCEro TaKyu II€HTPbl MPEACTaBISIIOT C060i He-
CKOJIBKO KOPITYCOB, PacCITOJIOKeHHBIX B Pa3HbIX
pajioHaxX ropoja, HO BCTPEYalTCS U KIMHUKMU,
MMeloIIe TOJbKO OAHO 3maHue. Tak ke B Kpym-
HBIX TOpojia 6oJIbINasl YacTh HEOObIINX BETEPU-
HapHBIX KJIMHMK U II€HTPOB paclojaraetcs Ha
MEepPBBIX STaXKaX >SKUJIbIX UM OQUCHBIX 3TaHMIA.
BHenrHuit 061K BeTepMHAPHBIX KIIMHUK HE UMeeT
0COOBIX CPEeACTB apXUTEKTYPHOI BhIPA3UTEbHO-
CTU, OJJHAKO M3peAKa BCTpeyaloTcs Ha dacamax
JleKOpaTUBHbIe CpeJiCTBa BbIPA3UTEIbHOCTU C
U300 paKEHUSIMY SKUBOTHBIX.

OTHenbHO CTOSIIME BeTepMHApHbIe I[eHTPbI
MPeNCTaB/SIOT CO00i Majo3TaskHbIe 3MaHUST 06-
1eCTBEHHOT0 Ha3HaueHusl, BHYTpeHHee TMpo-
CTPAHCTBO KOTOPOTO pasfeneHo Ha (GYHKIMO-
HaJbHbIe 30HbI.

CoBpeMeHHbIe TeHAEHIINM, HaTlpaBAeHHbIe Ha
ryMaHHOe OTHOIIeHMe K XMBOTHBIM, BepOSITHO,
MpUBENYT K JanbHelillieMy pa3BUTHUIO BeTepyuHap-
HbIX I1[eHTpOB. Pa3BuTue Ha [OAHHBII MOMEHT
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HaIpaB/IeHO Ha MHOTOIPO(UIbHYIO paboTy, 060-
PYIOBAaHHOCTb, KOMMOPTHOCTh IIPEOBIBAHUS B
yUpeXIeHu!, a TakKe MMOBBIIIEHMEe KayecTBa pa-
OOTBI.

BaxHo oTmeTtuTs, uTo B 2016 romy B Poccuii-
ckoii demepaluy ObUTM OMYOJMKOBAHBI MEPBbHIE
HOpPMAaTMBHbIE MTOKYMEHTBHI C TPEOOBAHUSIMU K
CTPOUTENIbCTBY BeTEepPUMHAPHBIX IIEHTPOB U TPebOo-
BaHMSIM K YCJIOBUSM COAEPKaHUS MEJIKMUX He pe-
MIPOIYKTUBHBIX SKUBOTHBIX.

[lepuop pasBUTUS U 3HAUNTEIHHOTO YBeIMUe-
HMA 4yncjia BeTepUMHAPHbIX ]Ie‘{e6HI/[Ll NpUXOANTCA
Ha 20 Bek. BeTepuHapHble LIEHTPbI B IIPUBBIYHOM
IIJIST HAaC BMe Havyajyu IOSIBISITbCS TOMBKO B 60-X
roja MpoIuioro Beka. Hambosee akTUBHBIN Iie-
pPMOJ Pa3BUTUS BETEPUHAPHDBIX I[EHTPOB HAYaICs
B 70-x, TOorma ke Havajachb IPAKTUKA JeUyeHUs
MEeJIKUX He PeITPOYKTUBHBIX KMBOTHBIX. [laHHBI
Mepuof, XapaKTepU3yeTcs TaK Ke YIydlieHueMm
YPOBHS KM3HM HacCeJeHUs U aKTUBHBIM pPasBU-
TMeM MeAulMHbl. Ha AaHHbIi MOMEHT BeTepu-
HapHbIE IEHTPBHI ABJISIOTCS COLMATBHO BasKHBIMU
06BeKTaMM B CTPYKTYPe TOPOJIOB, a TAKKE MMEIOT
MePCIIeKTUBY PAa3BUTUSI C TOUKY 3PEHUST apXUTEK-
TYpbl OOIECTBEHHBIX 3MaHMil. HbIHeNTHME TeH-
JeHLIVY TIPEATIOaraloT PasBUTHE BETEPUHAPHBIX
I[EHTPOB B HAIpaBIEHUU yBEeJUUYEHUST QPYHKIIMO-
HaJBHOCTY ¥ 060PYAOBAaHHOCTH.
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HOBAK [lapbst AHApeeBHa
MAarucTpaHT Kadeapbl TPagoCTPOUTENLCTBA U POEKTUPOBAHMS 3MaHUIA,
IIOHCKO rOCyIapCTBEHHbIN TEXHUUECKUI YyHUBepcuTeT, Poccus, r. PocToB-Ha-JloHY

IMMPYUMEHEHUE HOBEMIINX Y COBPEMEHHBIX OT/IEJIOUHBIX
N TEIVION30/INPYIOIIVIX MATEPUAJIOB ITPU ITPOEKTPOBAHUUN
BETEPMHAPHBIX HEHTPOB

AnHomauusa. Bvin nposedeH aHanu3 co8pemMeHHbIX 0MOeNoUHbIX MAMePUaios u ymenaumeJeii, npedcmaesieH-
HbIX HA PbIHKE CMPOUMENBHBIX MAMEPUATI08 8 KOHIMEKCNE 803MONHOCMU UX UCNONIb308aHUs 8 30aHUSIX 8emepu-
HAPHBIX KAUHUK U YyeHmpos. Beinia o6ocHosana akmyansHocms 8bi0panHoli memol. Haubonee nodxodsaujue u3 co-
8PEMEHHbIX MAMePUanos npedcmasieHst 8 CMamee ¢ KpAamkum onucaquem ux ocobenHocmelti. boin clena 1600
no payuUoHaILHOCMU UCNONB308aAHUSL OAHHBIX MAMEPUATIO8 8 BeMEPUHAPHBIX KIUHUKAX.

Knioueswie cnosa: KeapusuHujioeas niaumka, ymeniaumelib, 6emepuHapr117 ueHmp, omaenouHble mamepu-
ajbl, COBPEMEHHbIE CMPpOoUmMeJsibHble Mamepudjibl, menjiou3onayus, 3K0J102u4HOCme.

ocjiefHMe JeCSITUAeTHS TI0 BCeMY MUPY JIIOAU
H03a6oqum COBpPEeMEeHHO 9KOJIOTUYeCKOii 06-
CTaHOBKOJi, B YaCTHOCTY aHTPONOTEHHOI Harpys3-
KOJi Ha OKPYXKAWIIYI0 Cpeny U 3aexeli cokpalie-
HUIO MICKOTIaeMbIX. JlaHHAST CUTyaIusi CTUMYJINPO-
Bajia 3aMHTEPECOBAHHOCTDb CIEIMAINCTOB B pas-
paboTKe 3KOJOTMUYHBIX MaTEPUAIOB B CTPOUTEIb-
CTBe U MOBbIIIeHNI0 dHeprodddekTMBHOCTH. Pac-
CMOTPUM KaKue M3 HAHHBIX pas3paboTOK MOTYT
ObITh MPUMEHEHBI NMPU CTPOUTETLCTBE BETEPU-
HapHBIX LJeHTPOB.

BerepuHapHble LIeHTDPbI SBJSIOTCS yupexxze-
HUSIMM, B KOTOPBIX IIPOU3BOIUTCS MPODUIAKTUKA
3a60/1eBaHMI1, MeIMLIMHCKIME 06CIen0BaHms U Jie-
yeHMe KMBOTHBIX. ClieoBaTebHO, KaK U B IPYTUX
MeIOUITMHCKUX YUPEKIeHUIX, BaXHO YUMUTHIBATD,
YTO OTAENIOYHbIE MAaTEPUAJIBI OYAYT TOABEPraThCS
BO3MelCTBUIO 6MOTOTUIECKY Y XUMUYECKU aKTUB-
HBbIX BEIeCTB, YaCTOi CaHUTApHOI 06paboTKe U
BO3IEICTBUIO YIbTPaduONeTOBBIX JaMIl. Tak e
cienyeT YUYUThIBATh, UTO OTHE/KA He JO/KHA BbI-
3bIBATh Pa3ApakUTebHbIX PaKLii Y SKUBOTHBIX.

Puc. 1. Ilpumep 110718 C KBAPIBUHMUIOBBIM ITOKPBITUEM

IMoKpbITME TOJa IOJKHO IIPOEKTMPOBATHCS
Tak, 4TO O XMBOTHbIe HE TPAaBMMPOBAINCH IIPU
xonbbe. Tak ske MOKPhITHE [10J1a TOIKHO ObITh BbI-
6paHo TakK, YTOOGbI OHO MOTJIO BbiepskKaTh MaKCU-
MaJIbHbIV BeC JXMBOTHOTO, HAOJIIOEHEe KOTOPOTO
MOKET ITPOXOAUTD B IIEHTpE.

HecmoTpst Ha pasHOO6Gpa3yie HOBBIX BBIITyCKae-
MbIX MaTepPUaJIOB OTOITH OT MPAKTUKIU UCIIOIb30-
BaHUS CTPOUTENBHOI KEPAMUKM B OTE/KE J1abo-
paTopuii U JjieueGHBIX KaGMHETOB JOBOJIBHO
CJIOKHO U Ha JaHHbII MOMEHT He palliOHaJIbHO.
OmHako, C KOpPUAOpaMM, agMUHUCTPATUBHBIMMU
ITOMEIeHUSIMM ¥ BXOOHBIMM TPYIIIaMMu feja 00-
CTalOT HEMHOTO MHave. KBaplBMHMIOBAS IUINTKA,
KaK CpPaBHUTEIbHO HOBBI OTeJI0UYHBIV MaTepual
BIIOJTHE TIOIXOIMT JIJIST HAITOJIbHOTO TTOKPBITHS TI0-
MeIlleHNi, B KOTOPBbIX He IPOM3BOMASTCS MeIU-
LIMHCKME TIPOLemypbl MM ucciemoBanus. Ilpe-
MMYILECTBA JaHHOTO MaTepuaia B BICOKOI M3HO-
COCTOWKOCTHM, JIETKOCTU B 0OpPabOTKe, BBICOKUX
TEIJIOU30UPYIONIUX CBOICTBAX M OTCYTCTBUM 3a-
1axoB.

N
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B mnocienHee BpeMsi TOSBUIOCH [TOBOJBHO
MHOTO HOBBIX YTeIUIUTesel, CleJaHHbIX U3 TIpu-
POOHBIX MaTepuanoB. PaccMoTpuM 3 Takux paspa-
OOTKM.

IepBas 13 HKUX pa3paboTaHa KoMIIaHuein Xem-
nep (YKpauHa), OHU MPOU3BOISIT YTEIIUTENb U3
CMeCcy TeXHUYEeCKOii KOHOIUIM U u3BecTu. Koad-
duimenT terwtonpoBogHocty A = 0.06 Bt/(M*K).
Ha [pmaHHBI/I MOMEHT mHOAOOHAasT MPOIYKINS

MIPeIoCTaB/IsSIeTCs] Ha POCCUIICKOM pBhIHKE He-
CKOJIbKMMM KOMITaHUSIMM, BKJIIOUAsT POCCUIICKME.

BTopast HOBMHKA cpeay MPUPOIHBIX YTEIIUTE -
Jieli — yTeIuIuTe/lb U3 OBeUYUil 1epCTU, KOTOPbIi
mpousBoauT Komitauusi Oregon Shepherd. Tak ke
KOMITIaHUS 3asIBJISIET, UTO TaKOi YTeIIUTesb I10-
[JIOIIaeT BpeaHble BelleCTBa, KOTOPbie MOXKET BbI-
IensaTh Mebelb, CMHTeTUYEeCKMe OTAe/I0UHble Ma-
Tepuasbl U ApyTvie 06HEeKThI MHTEPbepa.

Tperuit yrermmrens oT KommnaHuu Skano
Fibreboard npencrasiser cob60ii TeIIOU30/ISIN-
OHHBbIE IUIUTHI U3 BOJIOKOH AepeBbeB XBOMHBIX MO-
pon obpaboTaHHbie apaduHOM. [IIUTHI ITOXXapo-
6e30ITacHbI, YCTONYMBEI K BO3[IEICTBUIO BpeIuUTe-
Jielt ¥ MPOCTeNIINX, TaKKe UMEIOT BBICOKYIO ITapo-
MPOHUIIAEeMOCTb ¥ 3BYKOU3OJSINIO. DJIeMEHTbI

Puc. 2. [Ipumep yTennnuTesist U3 OBEUMIl LIEPCTU

COeIVHSIOTCS MEXIY CO0O0i IO TUITY «IMUII-TIa3»,
MOAXONST AJisl yTeIIeHUs KPOBJIM, HAIMoOJbHOTO
MMOKPBITHS U KapKaca. [llupuHa Bapbupyercs ot 60
o 120 cm, TonmiyHa — oT 12 10 50 MM. TIpomyKiust
TaK ke MMpeicTaB/IeHa Ha POCCUIICKOM PbIHKE, y3Ke
MMEIOTCSI OTeUeCTBeHHbIe aHAJIOTU.

Puc. 3. [Ipumep Temnon30ISLMOHHONM IVIUTHI M3 BOJIOKOH Ae€PeBbeB XBOMHBIX OPOST,

[Ipu aHanM3e COBPEMEHHBIX OTAEI0UYHBIX Ma-
TepuasoB 6LV BbISBIEHBI MaTepuasbl, KOTOPbIE
B BETE€PUHAPHOI KIMHUKE MOTYT ObITh UCITOIb30-
BaHbl MCKIIOUUTENbHO B IOMELIEHUSIX OBIIero
[0JIb30BaHMsI, B OCTAJbHOM JKe Haubosee

palyoHaJbHBIM 6YIeT MPOoJoJsKeHe MUCII0Ib30-
BaHMs KepamMuueckux uspenuit. HeMHOTO uHaue
CUTYaIIMst OGCTOUT C YTETUTUTENISIMMU, T/ie Pa3HOO06-
pasue IKOJOTMYHBIX Pa3paboTOK HA POCCUIICKOM
PBIHKE 3HAYMTETbHO PACIIMPUIOCHh B MOCTETHEE
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IecsaTuneTyie. YUUTBIBAsI BBUIY PYHKIMOHATBHYIO
cretnmKy BeTEePUMHAPHBIX I[EHTPOB, UAES TPU-
MeHeHUSI 9Heprodp@deKTUBHBIX SKOJOTMUHBIX
yTeIuIuTeNNei mpeacTaBaseTcs 60jiee yeM paimo-
HaJIbHO.
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ITPOBJIEMA BTOPUYHbBIX OTXO/10B ITPU ITEPEPABOTKE MAKVJIATYPBI

AnHOmauusa. B danHom uccnedosanuu paccmampueaemcst achekm emopuuHsix 0mxodos 86 mexHono2uu nepe-
pabomku makyiamypsl. Pexomendyemcs npeccogarue 8MmoputiHsix 0mxo008 npu nepepabomxe MaxkyJiamypeol.

Knrouessle cnoea: pyoepoud, pocnyck Maxkyiamypsl, 8mopuuHsle 0mxodbo..

yMaskHasl Macca SIBJISIeTCs] TPAAULMOHHBIM pe-

CypCOM PpEelMKIMHIA, BaXHBIM M PaCTyLIUM
371eMEHTOM 3KOHOMMKMU 3aMKHYTOrO Hukiaa. Mu-
pOBOe MoTpebeHne 1eIT0a03bl U 6ymaru K 2060
roJly MOXeT yABOUTHCS Mo cpaBHeHmIo ¢ 2010 ro-
oM [1]. B mporiecce mepepaboTK MaKy/lIaTypbl U3
Heé yna/lsiloTCs pas3nuuHble 3arpsisHeHus. CooT-
BETCTBEHHO, HapacTaeT MmpobsiemMa YTWIU3ALUK
06pa3yoIXCs] BTOPUYHBIX OTXOM0B, YIaasIeMbIX
Ha CTaguM 06pabOTKY BTOPUYHOTO ChIPBSL.

CocTaB npuMeceit BO BTOPUYHBIX OTXOaX CBSI-
3aH C JXM3HEHHBIM IMKJIOM Oymaru ¥ KapTOHA.
OG6BIYHO MPUCYTCTBYIOT OCTATKYU YIIAKOBOUYHBIX
MaTepuasoB (CKOTY, TIEHOIIOMNCTUPOI, OOBSI3KA U
T.II.) U MyCOp, MOMNaJamluii B MaKyaaTypy Ipu
cbope M TpaHCIOPTUPOBaHUU. MHOroob6pasue
3TUX 3arpsi3HEHMIt BbI3bIBAET HEOOXOIUMOCTh UX
MHOTOCTaIUHOr0 yAaleHusl Ha pa3/IMUHBIX 3Ta-
Max TeXHOJOTMM. ATIpMOPU MOJHbBIM COCTaB 3TUX
3arpsi3sHeHUii HelpeAcKasyeM U IepeMeHYlB
BBUJIy HEONpPEeIeJeHHOT0 MHOXEeCTBAa Pa3HO06-
pasHbIX MEPBUYHBIX MCTOYHMUKOB, COPTUPOBLIM-
KOB, OITOBBIX IMOCTaBIIVMKOB ¥ TPaHCIOPTUPOB-
IIMKOB.

B B3 ¢ HeOOGXOAMMOCTBIO COKpaIleHMUs
MacChbl BTOPMUYHBIX OTXO/I0B, CHUKEHUS 3aTpaT Ha
TPaHCIIOPTUPOBKY U IJIaTEXM 38 pa3MeIeHUE OT-
XOIOB HaMM IpOBeNEHBbI MCCIeNOBaHUS Juara-
30Ha KOJIebaHMIi MacChl BTOPUYHBIX OTXOJOB BO
BpemeHu Ha CamapckoMm AO «Msrkast Kposiisi». Ha
MpeAnpUITUM MaKyjlaTypa IepepabaTbhiBaeTcsl C
1932 roga u 110 CeromHSIITHU TIeHb CTY>KUT OCHO-
BOJ IJIs1 TIPOM3BOJICTBA KAPTOHA, OOJIbINAs YaCTh
KOTOPOTO MCITO/Ib3YeTCSI B ITPOM3BOACTBE pydepo-
nna. HecMmoTpst Ha nosIBlIeHM e HOBBIX KPOBEJIbHBIX
MaTepuaJIoB M COKpallleHue obbema MPOU3BOI-
ctBa (1999 rom - 100 vyt M?, 2019 — 32 MuIH M?)
pybepousi cOXpaHSIeT CBOI CETMEHT CTPOUTENIb-
HOTO pbIHKA.

B myccepranMoHHBIX paboTax [2, 3] BHUMaHKe
aBTOPOB COCPEIOTOYEHO HA OCHOBHOI MpobiemMe
— KayecTBe MoIy4aeMoil M3 MaKyaaTypbl IPOAYK-
un. IIpy 3TOM mpobsieMa BTOPUUHBIX OTXOMIOB
MpaKTUUeCKM He 3aTPOHyTa. B AOKTOPCKOI muc-
cepTaiuu [3] BbITTONHEH 0630p paboT ¢ yIIOMMUHA-
HMEM COCTaBa MpuMeceil (IIecoK, MeTa/Inyeckue
YaCTUIIbI, CKOTY, BEPEBKU U T.A.). B iuKIe mmy6sm-
karuii C. C. ITyssipéBa cepum «Pecypcocbeperaio-
mast TeXHOJIOTUSI MepepaboTKM MaKyIaTyphl» [4]



AKTyaJbHbIe HUCCIe0BaHUS ¢ 2021. N248 (75)

@ Hayxkwu o 3emre... | 75

OTMeUaeTCs HajiuuuMe B MaKyJaType MeTaslia,
necKa, HaMoJHUTeNe (4aCTUIbl TTOKPBITUIL), Ya-
CTUIL TIeYaTHOM KpacKu, JUIMKUX BellecTB, mapa-
¢duHa, meHocTuposa, riactmacc. EBpomerickuii
rnepevyeHb CTaHAAPTHBIX COPTOB PeKyNepupoBaH-
HbIX 6ymaru 1 kaproHa (EUROPEAN STANDARD
EN 643 December 2001 / Paper and board -
European list of standard grades of recovered
paper and board) oTmMeuaeT TnpumMecHble KOMIIO-
HEHTbl MAaKyJaTypbl: METa/UI; MJIaCTUK; CTEKJO;
TeKCTW/Ib; IpeBeCUHa; ITIeCOK U CTPOUTENbHbIE Ma-
Tepuasbl; CUHTeTUYECKMEe MaTepuasbl; CUHTETHU-
yeckas 6ymara.

B cooTBeTcTBUM C penakiiveii PemepasbHOrO
KIaccuUKaIMOHHOro Katamora otxonos (OPKKO)
ot 29 mapra 2021 r. N 149 kon 30611916715 umen-
TUDULIUPYET «CMeCh 0Mx0008 pocnycKa, oUUCmKuU u
COPMUPOBAHUS MAKYAAMYPbl U Y0036l NPU NPO-
u3800cmae 6yMaxcHoii maccel 06e380xceHHas1». B 11e-
JIIX HACTOsIEel TyOonMKalumuyu TPUHATO Oosee
KpaTKoe ompejiesieHre — OTXOJbl POCITyCKa MaKy-
natypsl (OPM). OTMeTUM TakKe yCIOBHOCTD Tep-
MuHa «ob6e3BokeHHass» B ®KKO, tak kak OPM
JIlake TOC/Ie OTXKMMa COXPaHSIIOT BBICOKYIO OCTa-
TOYHYIO BJI&XKHOCTb.

[MIpumecu B MakyJaType yBeJIUUYMBAIOT CTOU-
MOCTb KOHIMUIIVIOHMPOBAHUS ITYJIbIIbI U ce6ecTou-
MOCTb KOHEUHOT'O MPOAYKTa (KapTOHA MIu pybe-
poupa). ITo COBOKYITHOCTM OITyOG/IMKOBAHHBIX TaH-
HbBIX U TIO pe3y/jbTaTaM HallluX UCCIeL0BaHUI OC-
HOBHYI0 A0/10 OPM cocTaBasioT miactTuku. OTme-
yanock [5], uTo maacTMacchl, Mpolee TexHo-
JIOTUYECKYI0 IIeNOoUKy OymaxkHoit (abpuxu, He

=" =

Puc. 1. MaKynéTypa Ha nhma

e i - o T

IIKe XpaHeHMUsI ChbIPbSI

MIPUTOLHBI AJIS1 PELVK/IVHTA U JO/DKHBI 3aXOPaHu-
BaTbcs. IIpM 5TOM aBTOpBI NMPUBOOMUIMU MPUMED,
yto B CIIIA Ha mepuon my6aukanyum 0630pa JTyd-
ey MpaKTUKY peLMKIMHIa Macca HelpegHaMe-
PEHHO IOCTYNAIMX U BEIHYKIEHHO yIaIsIeMbIX
IJIACTUKOB cocTasisuia 39 mitH GyHTOB (17 ThIC. T)
eXeroJHo.

Inst uccienoBaHus ObUIM MCIIOJB30BaHBI 1)
TeXHo/Iornyeckass MHpopmanus [eiCcTBYIOIIero
MIPOMBIIIVIEHHOTO TIpeAnpusiTvs, 2) MOCTYITHbIE
yueTHble aHHble, 3) daxkTUueckue pacrosarae-
Mble BTOPMYHbBIE pecypChl IOCTYIAOLIel Ha IpeJi-
MIPUSITME MaKyJIaTyphl, 4) HATYpHOE 06C/IeoBaHNe
TEeXHOJIOTMUECKUX IIPOLIeCCOB ITOATOTOBKY KOHI M-
I[MOHHOJ TY/BIIBI UM 00pa3yloUIMXCs MPU 3TOM
BTOPMYHBIX OTXOJ0B.

BxogHOV KOHTpOJb OPUHMMAEMONM MakyJa-
TYPbl OCYILECTBJISIET OTHeJ] KOHTPOJIS KayecTsa.
TpeboBaHMs K IIOCTaB/IsIEMOIt MaKy/aType conep-
>xkut 'OCT 10700-97. Mapku MaKky/naTypbl, IPUHA-
maemoii 3aBogom — MC5B, MC6B, MC9B. B mnipu-
€MKe I10CTaBJIsIeMOJi MaKyJaTypbl CIy4aloTCsl OT-
Ka3pl BCJAeLCTBME HeNpUeMIeMOro KauyecTBa
(60s1BIIIE OTHOCUTCS K PEAKMM yacTHUKam). OT-
KJIOHEHHbIe NTapTUy BO3BPaILalOTCs MTOCTABIIMKY.

Ha nepBoM 3Tamne KuIoBaHHas MaKyJarypa co
ckaaga (puc. 1) nomaeTcsi Ha KOHBelep IJis pyd-
HOTO yIaneHus BU3yaabHO 00HAPYKMBAaeMbIX OCO-
6eHHO KPYITHBIX BKIOUEHNIi: TPOBOJIOKA JJIsT TIO-
KOB, CKOOBI, CTPeTY-IUIEHKA. YHAISIOTCS JpyTue
HellpMeMJ/IeMble 3arps3HeHNs, Hallpumep, KpyIl-
Hble (hparMeHTHI TKaHel ¥ MUIIeBbIe OCTATKM.

Puc. 2. Kuribl 0T>KaThIX OTXOA0B POCITyCKa
MaKyJaaTypbl



AKTyaJbHbIe HUCCIe0BaHUS ¢ 2021. N248 (75)

@ Hayxwu o 3emre... | 76

Hanee makyjaTypa CMeILIMBAeTCs C BOJOW U
Pa3BOJIOKHSIETCST  (POCITYyCK) C  00pa3oBaHUEM
ITyJIbIIbI. Pa3BOJIOKHEHHAS GyMaskHasi Macca Ipo-
XOOUT 4Yepes3 BUXPEBOJ OYMCTUTENb ISl OTHelle-
HMs Haubosiee KPYIMHBIX U TSDKEJTbIX BKIIOUEHMI, a
3aTeM Yepe3 HAIOPHBIM CeTyaThblii cenapaTop C
MTOBBIIEHHBIM 3()(PEeKTOM JOBOTOKHEHNS MaKyJIa-
TYpHO!I Maccel. PuiubTpar KOHIMIIVOHHASA
MyJiblia — Jajee HaIpaBJisieTcs] Ha ITPOU3BOJICTBO
TOBapHOTO KapToOHA U pybepoua. YiaBanuBaeMblie
bunbTpaMyu HEpacTBOPUMbIE TIPUMeCH TTePUOIH-
YyeCKU BBIBOJASITCS M3 CUCTEMBI M OTIIPABIISIIOTCS Ha
rpeccoBaHme 151 06€3BOKMBAHMS M KOMIIAKTUPO-
BaHMs, 3aTeM dhopMmupytoTcs B kuibl OPM, KoTo-
pblie MITabeMMPYIOTCS Y HaKaTIMBAIOTCS Ha CIIeIM-
aMM3UPOBAHHOMN IIOLALIKe (pUC. 2).

s moaTBep>KOeHMs 5 Kyacca OmacHOCTH exke-
KBapTaJIbHO ITPOBOJNTCS OMOTECTHPOBaHME B Jia-
6opatopum PocrioTpe6Ham30pa o MeToauKe, I10-
MYIIeHHOV AJ1s1 11eJiell TOCYOapCTBEHHOTO 3KOJIO0-
rmyeckoro KoHtpoiss (PenepanbHbii  Peectp,
@P.1.39.2007.03223, MockBa «AKBAPOC» 2007).
OTx0AbI BBIBO3SITCSI HA TTOJIUTOH B CBSI3U C T€M, UTO
MX KOMIIOHEHTHBI COCTaB He MO03BOJISeT MTyCTUTD
MX BO BTOPUYHYIO ITepepaboTKy.

[lo TexHO/JIOrMYeCKOMY perjaMeHTy MPOEeKT-
HbIl Bbixom OPM cocTaBiisieT 5% oT 06111eit MacChl
nepepaboTaHHO MakynaTypbl. Ce30HHOCTD BJIMU-
s1eT Ha 06bEMBI OTXOJ0B. B 3MMHMIT ITepyroI, KOJIu-
YecTBO OTXOJOB MeHbIle, 4eM B JIeTHUIL, T.K.
MPUEM MaKy/IaTypbl IPOUCXOIAUT B MEHBIINX 06b-
émMax. BTopuuHble OTXOHAbl MOTYT YBEJIUUYUBATH
WY CHUKATh CBOIO MaccCy B 3aBUCUMOCTH OT YCJIO-
BUI1 XpaHeHus (107, OTKPBITHIM He6OM, IO HaBe-
COM, B 3aKpbITOM [IOMELIeHUN, B 3aBUCUMOCTHU OT

MEeCTHOTO KjJumara M ce3oHa). [ToCKoJbKy Iuia-
TeXX! 3a pa3MellleHle OTXOI0B Ha ITOJIMTOHEe 3aBU-
CSIT OT MX MAcChl, 3TOT (aKTOP HeJIb3sI UTHOPUPO-
BaTh.

BbIBO3 OTXOMIOB IPOU3BOIUTCS HECKOILKO pas
B Hememo. KomnmyecTBO OTXOH OB, BhIBO3MMBIX Ha
TIOJIUTOH ISl 3aXOPOHEHMS, YUUThIBAETCS Ha OC-
HOBaHMM CIPABOK, IIPeNOCTaBISIEMbIX IIOJUTO-
HOM-TIOAPSAYMKOM MO JIefiCTBYIOIeMY JOTOBOPY.

3a BCI0 UCTOPUIO CYIIeCTBOBAHMUS TMpeAIpusi-
TS UMEHHO 3TOT OTXO/I BLIBOSWJICSI Ha 3aXOpOHe-
Hue. [Ipu 3TOM BMecTe C 3arps3HeHUsIMU, TTOCTY-
MUBIIVMM Ha IpeIpusITIe C MaKyJIaTypoii, Macca
IAHHOTO OTXOJa YBeIMYMBAAacCh IPAKTUUECKU
BIIBOE 3a CUeT BO/Ibl, UCII0JIb3YEMOI B Ipollecce
pocmycKa B TOW €€ 4acTu, KOTOpasi OCTaBajach B
yoasisieMbIX 3arpsA3HEHMAX OUYMCTKUM  IIYJIbIIbI.
Kpome Toro, mpumecu B caMmoii BoJie TOTOHSIIN
XMMMUYECKMII COCTaB BTOPMYHOTO OTXOZa COemu-
HEeHUSIMMU Kejie3a, Meau, Kaablius 1 apyrumu. Ta-
KM 00pasoM, IpearnpusiTue HeCJI0 3aTpaThl He
TOJIbKO Ha yjajieHue npMumMeceii B MaKkyJaType, Ux
TPaHCIIOPTUPOBKY [0 TTOJIMTOHA 3aX0OPOHEeHMs, HO
Takke Ha TPAHCIIOPTMPOBKY M 3aXOpPOHEHMe BO/I-
HOJi coCTaBJIsIoNIel 0oTX0ma. JIMHaMMKa 00pa3oBa-
HMSI OTXOJIOB OUMCTKM ITYJIbITIBI ITpeJCcTaB/ieHa Ha
pUCYHKe 3.

Hauunast ¢ centss6ps 2019 roga, B TeXHOJIOTH-
YyecKylo 11eM0YKYy BHeJIpeH Mpecc OT>KMMa Bjaru,
3(pbeKTUBHOCTb KOTOPOTO BUAHA IIPU CPAaBHEHUU
nokasaresen 3a 2018 — 2020 rogsi. Jonst npupo-
IOOXpaHHbIX TLIaTeXei, MPUXONSNIascsS Ha OT-
xonbl, mocturana 70%. Ilocie MCIIONIb30BaHUS
mpecca — 0KoJio 57%.

o [T T ]
= —2018
23 350 /\
S 3 7\ —2019
g2 300 —2020
S £ 250 ~
g E 150
2 2 100 = /\v/‘\\
g2 50 N
0
‘DQ«Q ‘b&, %\‘DQ& & Q\éﬁ @‘SO «9@0 Qﬁc’& &oQV qioQo ‘goQV bQV
Q >
§F & TS P ?&Q S

Puc. 3. [IuHamuka o6pa3oBaHMs OTXOJ0B OUMCTKM ITYJIbITbI
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ITpeccoBaHKe MO3BOIMIO CHU3UTD TPAHCIIOPT-
HbIe PACXO/Ibl ¥ IUIATEXKM 33 pa3MellleHMe BTOpUY-
HBIX OTXO/IOB Ha ITOJINTOHE. Ba)KHO OTMETUTD, UTO
Macca 3TUX OTXOIOB 3aBUCUT BO MHOTOM OT Iep-
BUYHBIX ITOCTABIIMKOB, B TOM 4YMCJIe TpakmaH U
npodeccruoHaIbHBIX COOPIIMKOB MaKyJIaTyphl, KO-
TOpbIE MCITO/Ib3YIOT pas3/iMyHbie YITaKOBOYHbBIE
CpeJCTBa MPOMU3BOIBHOTO KAUeCTBa M KOJIMYECTBa,
HaIpuMep, CKOTY.
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IMPEOYIIPESKIEHUE PEAKIIUM OTTOPKEHUA V ITAIIMEHTOB,
INEPEHECHINX TPAHCIIVIAHTALINIO CEPALIA

AHHomauus. 3a6onesanutl cepdya, npusoosWUX K XpoHUHecKoll cepdeuHoli HedocmamouHoCmu, ¢ Kaxobim
2000M cmaHosumcs 8cé 6oJibuie u 60Jivlie, Umo 8aeuém 3a co0oli 60bUO0Ee KOUUECB0 NAUUEHMO8, HYHOaoUuUuxcs
8 IMANHOM U OJIUMEILHOM JiedeHUU XPOHUUEeCKOll cepdeuHoli HedocmamouHocmu, 8 Mom uucae U 8 mpaHcnaaH-
mayuu cepoua. CampimM pacnpocmpaHeHHsIM 0CI0XCHEHUEeM nocjie N000OHOL onepayuul s6/semcs 0MMopHceHue
nepecaceHHo020 cepdua. Ymobwt usbexcams u npedynpedums ommopxceHue MpaHcnaaHmama nayueHmy noxus-
HEeHHO HA3HAUAemcst NPUEM UMMYHHOCYNPECCUBHbBIX NPeNapamos.

Knrouegsle cnoea: xpoHuueckas cep0euHas HedocmamouHocms, MpaHcnaaHmayus cepoyd, UMMYHHOCYNpec-
CUBHAS Mepanus, peakyus OMMmMopxiceHUsl MpaHchaaHmama, OOHoOp, peyunueHm, ai10MpaHcnaaHman.

BBeneumne

AKTyasbHOCTb. CepaeyHo-coCyaucThie 3a00-
JIeBaHMS IIMPOKO pacpoCcTpaHeHbl U, HECMOTPSI
Ha IIOC/TIeIHMEe IOCTVKeHMs dapMaKoTeparnm,
TPaHCIUIAHTALVS CePALIA OIS TTAaIMIEHTOB C TEPMM-
HaJbHO CTaguein XpOHUUECKOI CepAeuYHOoii HeJl0-
CTaTOYHOCTH, SIBJISIETCSI € IMHCTBEHHBIM METOIOM

JNedyeHus. Ha maHHbII MOMEHT TOJbKO B Kazax-
craHe 6osiee 150 uenoBeK HYXKIAIOTCS B TPaHC-
IUVIQaHTAaUU CepAlia, ONHAKO 3a IMOCIeTHUI Tof,
OBLIO MTPOBEEHO BCero 2 oneparyu 1o nepecajgke
cepAna. MHoOrme nmanMeHTsl XAYT CBOEN ouepenu
roJlaMu U, K CO’KaJIeHII0, Haubojiee 4acToe 0CI0XK-
HeHMe JII000i TpaHCIUIAHTAUUMM — peakuuu
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OTTOp>KeHMs1. VI ToKa MbI 6y1eM MCIT0/Ib30BaTh J10-
HOPCKME TpaHCIUIAHTaThl, MbI Bcerga Oyaem
HACTOPOXKEHbI B OTHOLIEHUM peakUuuil OTTOpPKe-
Hus [12, 14].

Ilens - u3yunTh MpeAoOTBpalleHMe peakiuit
OTTOPKEHMA Y IMallMeHTOB, IepeHeCIIMX TpPaHC-
MJaHTauuio cepana B Kasaxcrane

3agaum:

e  V3YUNUTb BUIBI PEAKIUIT OTTOPXKEHMS;

e  TmpoBecTy cO60p MHGOPMALIUYU TIO TIped- U
MOC/IeonepaliOHHOM BeJeHUM NalyeHTOB [ocye
rnepecagku cepaua;

e  U3YYNUTh JaHHbIE 00 MMMYHOCYIIPECCUB-
HOI1 Tepanuu pu repecagke cepaua;

e  TIPOBECTU CPAaBHUTEbHBIN aHAIN3 UMMY-
HOCynpecuBHOM Tepanuu B Kazaxcrane, Poccun, u
CTpaHax JaJbHETo 3apy6eskbsl.

I'mmiore3sa. Y nauyeHTOB ¢ UMMYHOCYIIPECCUB-
HOJ Tepamueii, HauaTOl B MpeaolepalMOHHOM
nepuoze, 60Jiee BbICOKAsI BBDKMBAEMOCTD.

Hayunass HoBM3Ha. Ha ocHOBe umelomierocs
MMPOBOTO OIbITA MPOM3BENEH aHA/IN3 BbIKMBaAE-
MOCTM TIOCJIe TPAHCIUIAHTALMK Cephla U IMpemo-
CTaBJeH aHAIN3 BeJeHUs MalieHTOB MO HOBBIM
KIVMHUYECKMM MOPOTOKOJaM B MpenoIepaniioH-
HOM U TOC/eolepauyoHHOM mnepuone B Kasax-
cTaHe, Poccun 1 cTpaHax JajibHEro 3apyoeskbs.

MeToapl ucciiegoBaHmsi: MHDOPMaIOHHO-
QHAJIMTUYECKUI MeTOJI, M CTaTUCTUUEeCKUI MeTO/I.

Marepuanbl ucciegoBaHUsI: HayuyHble CTa-
ThbU; UCC/IEIOBAHMS U MTyOIMKALIVIN; KIMHUYECKMEe
MPOTOKOJIA M0 BeJleHUIO TallMeHTOB, IepeHeCIInX
TPAHCIUIAHTAUMIO Cepara.

IIpo6aema o ¢popmyiae PICO
P - Patient — maiueHTsl, I1I0C/Ie TPaHCILIAaHTAa-
UM cepaiia

I - intervention — npoBefeHye onepauum u uc-
MOJb30BaHMe MMMYHOCYIIPECCUMBHON Tepanuu B
NpeonepalyoHHON MOATOTOBKE, a TaKXke Mocie-
onepanyoHHOe BefeHye B KazaxcraHe

C - Comparison — mOpoBefeHUe omepaiuu,
Npefli- U MOc/ieonepaloHHOe BeleHme B Poccu,
ctpaHax Espornbl n CIIA

O - Outcome — cHUKeHME PUCKOB OTTOPKEHUS
TpaHCIJIAaHTaTa U yBeJIuMueHue OJIHOJIeTHel BbI-
SKMBAEMOCTH TI0Cje TpaHCIUIAHTalMM cephalia u
eXeroJHasi CMeEPTHOCTD B JajbHeiIIeM

CdhopMyIMpoOBaHHBIA BOIPOC: 0 KaKOil cTe-
TeHM MpOBefeHNe MMMYHOCYIIPECCUBHOI Tepa-
MUY B IIpefioTiepaliiOHHOM Mepuoje MOXeT CHU-
3UTh PUCKU TTOC/IEOTIePAlIIOHHOM peakIiuy OTTOP-
>KeHMS y MalMeHTOB, MepeHecIiuX TPaHCIJIaHTa-
LIMIO cepAlia M KaKOBBI IOKa3aTeayu OLHOJEeTHEN
BBDKMBAEeMOCTM  TIOCJie  TpaHCIIAaHTaluM U

€XKerofHoi CMepTHOCTU y TallieHTOB, IlepeHec-
IIMX Omepalnuy Mo TpaHCIUIaHTauuu cepana B Ka-
3axCTaHe, M0 CPABHEHUIO C aHAJIOTUYHBIMMU AU~
entamu B CIIIA u B cTpaHax EBpoIibl.

OcHOBHas 4YacTb

Hcropus TpaHcniaHTauuy cepana

CBOE HavaJIo TpaHCIUIAHTAlMS cepAia 6epéeT ¢
1964 roga, korga [Ixerimc Xapau BIiepBbie Mepe-
caiui cepplie IMMIIaH3e YeJOBeKYy, pelUIIMeHT
rocJse onepauyy npoxku 1.5 vaca [2].

OCHOBOTIONIO)KHMKOM ~ TPAHCIVIAHTOJIOTUM B
CCCP 6bu1 B. 1. [IeMuX0B, KOTOPBIii B 3KCIIepU-
MEeHTe MPOMU3BET MHOTO OIlepaluii Mo mepecagke
cep[iia u BeIMYyCTUI KHUTY «Ilepecajika sku3HEHHO
Ba)KHBIX OPraHOB B 3KCIIepUMeHTe» [2].

l'omom Havana TpaHCIJIAaHTAL MU CEPALIA OT Ue-
JIOBEKa K Ye/JoBeKy cumurtaercsi 1967 rom, Korma
Obl71a TIpOBe/ieHa MepBasi B MUpe yCIIeliHas ore-
pauus To Tepecagke cepaiia. Omepaius Oblia
nposeneHa B rocrurtane I'por Ulyp, Keinrays,
IOkHO-AdprkaHckasg Pecnybnuka, XUpyprom
Kpuctuanom BapHapgom, yuenukom B. I1. [lemn-
xoBa. Pernunmentom ctan 55-metHuit Jyuc Bai-
KaHCKUI, CTpamaiolinii TSOKEIOM 3acTOHOM cep-
IIeYHOlM HeoOoCTaTOYHOCThIO. JIoHOpCKoe cepiile
ObLIO IMOJYyYEeHO OT 24-neTHeit [enus JlapBab,
morubIneir B pe3ysabTaTe AOPOXKHO-TPAHCIIOPT-
HOro npoucurectsus. Ilocie onepauuu Jlymc Bami-
KaHCKUI TPOXUI Bcero 18 mHelt u ymep OT Tske-
JIOl OBYCTOPOHHE) MHEBMOHMMU. PacCTpOeHHBI
pesyabTaToM, K. BapHapn Havan MOATOTOBKY KO
BTOPOI1 Tlepecajike, KOTOpas COCTOSI/IaCch B Havaje
1968 r. Bropoit peuunuent Owiunmn Braibepr
poskuii nocsie onepauyu 19 mecsiies. K 1974 rony
K. BapHapgoMm 6b110 IpoBegeHo 10 oreparnit mo
repecajake cepAlla ¥ OJHA ollepauys MO Iepe-
cajKe KOMILJIEKCA cepALe-iérkme. BbpkuBaemMmoCTb
TocJe onepanuyu OGHOTO U3 MallMeHTOB JOCTUTIA
24 ropa, a apyroro 13 net. Taxke bapHapg mopa-
6otas MeTOAMKY ['eTepoTONMUeCKOi mepecagku
cepjiia, 3aK/IOUAIONIYIOCS B TOM, UTO Cepjlle pe-
LUIIMEeHTa OCTaeTCsl Ha MecTe, a CepAle TOoHopa
"mopcaxkuBaetrcs psgom”. B mocnemytomem bap-
Hapna 1poBesl 49 TMOJOOHBIX TpPaHCIIAHTALII
cepAla U JoKasajl, YTO TaKo¥ IMOAXO/, MOBbIIaeT
rOJIOBYIO BBIKMBAE€MOCThb IMAllMEHTOB Oojiee uem
60%, a IATUIETHIO — [0 36% [1, 2].

ITepBas TpaHcnaHTauus cepua B Kazaxcrane
6bl1a TpoBemeHa 8 aBrycra 2012 roma Begymum
Kapauoxupyprom crpassl FOpuem I1s1 u kKapauoxm-
pyprom u3 Yexnu XXaua IInpka B «HauimoHanabHOM
HayuHom Kapouoxupypruyeckom LIeHTpe»
r.Acrausl. Peuunmenrom 6b11 38-netauit JKanm-
6ek VYCIIaHOB € XPOHMUUECKON CepaedHoi
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He0CTaTOUHOCTHIO. [JOHOPOM BBICTYIINIA 46-71€T-
Hss1 T'aymMHa BOpOTHMKOBA, CKOHYABIIASICSI OT 00-
LIMPHOTO MHCynbTa. Cornacue Ha IepBOe I0-
CMepTHOe AOHOPCTBO B KaszaxcTaHe Aan e€ ChiH
Urops BopoTHukoB. Oniepaiiusi ajamaach 6 4acos U
nponuia ycremxo. Ha manubpiii MoMmeHT JKaHubex
VcrmaHoB BeAET YCWIEHHYI0 MHGOPMAIMOHHYIO
paboTy B LeJSIX Pa3sBUTUS JOHOPCTBA M TpPaHC-
rtaHTonoruu B Kasaxcraue [3].

AHaToMMUYeCcKMe 0COOEHHOCTH TPaHCIUIaH-
Tauuy cepaua

AHaToMMUYeCKM U GU3NOJIOTMUECKY YeioBeye-
CKOe CepJlie CIY>KUT LIeHTPaJbHbIM 3BEHOM Cep-
IE€YHO-COCYAUCTON CUCTEMBI. SIBAS€TCS MbIIIeY-
HBIM OPTaHOM, COCTOUT UX TPEX CI0eB: SHA0KAPT,
MMOKap[, 3MUKap[, MMeeT IOMepevyHOo-I10I0ca-
TYIO MBIIIIEYHYIO CTPYKTYPY, TTOJIOCTb Cep/lla pas-
JleJieHa Ha YeThIpe KaMephbl: IBa MpeJcepaus 1 1Ba
SKeJTyIoUKa, MMeoIIas CoOOIeHMsT MeKAY co607i ¢
MOMONIIbI0 K/IAMaHOB: KJIAllaH MEeXAY JIeBbIM
npeAcepaueM U JeBbIM KeTyJJOUKOM Ha3bIBaeTCs
MUTpPaJIbHBIN KIallaH WM OBYCTBOpPYATHIM Kia-
naH. Kianad mexxay npaBbIM ITpeAcepanem U rpa-
BBIM 3KeJTyLOYKOM HOCUT Ha3BaHMe TPEXCTBOpUA-
TBII KJIamaH WIM TPUKYCOUIOAIbHBIN. B cepnie
HaXOJISITCS elllé aOpTa/IbHbIN U KIalaH JIeTOUHOM!
aprepuu. CHapyXu cepile MMeeT — Iepukapm,
TaK Ha3bIBaeMasi OKOJI0CepaevHasi CyMmKa, KOTopast
OTHeNsieT cepile OT OKPYXAKIMX BHYTPEHHUX
opraHoB. Mexny cepAlieM M OKOJOCepAeuHo
CYMKOI HaXxOAUTCS >KUAKOCTb, YBIAXKHSIOUIAS
cep/ille ¥ YMeHbIIawIas TpeHue TpU ero cokpa-
meHusx [4, 5].

B mpaBoe mpencepnue BHAZalOT BEPXHSIS U
HVDKHSIS T0JIble BeHbI. B mpaBoe npefcepne BIa-
JlaeT ellle BEHEUHbBIi CUHYC cepAlia, 0 KOTOPOMY
BJIMBAETCSI BEHO3HAas KPOBb OT CTEHOK CaMoOTO
cepaua. OTBepcTHe CMHYCa 3aKPbIBAETCS CKJIA[-
KOl HeOOJIbILIOro pasMepa Tak HasbiBaemoli “Te-
Oes3ueBa 3aC/IOHKA”. B ieBoe mpeficepie BIIagaioT
yeThIpe JIerOYHble BeHbl. V3 JieBOro >kemaymouka
BBIXOAUT camasi O60JbIlasi apTepus B OpraHu3Me
yeji0BeKa — aopTra, KOTOpas SIBJISETCS HadyaloM
60JIBIIIOTO Kpyra KpoBooOpalieHusi. V3 mpaBoro
JKeJIyZIOUKa BBIXOAUT JIETOUHBIN CTBOJ (JlerouHas
apTepusi) OHa AeMUTCSI Ha Be BeTBU, HAPaBJISIIO-
nMecs: K JIeTKMM U SIBJISIETCSI HayajoM MaJjoro
Kpyra KpoBoobpamienus [4, 5].

CepmeyHasi MBINIIA TTOTYYaeT HEOOXOIMMBbIiA
MIPUTOK KPOBU C KUCJIOPO/IOM, B ¢haze J1acToJIbl 110
JIBYM KOPOHApHbBIM (B€HEUHBIM) apTEePUSIM, BbIXO-
OSUMM OT JIYKOBMIIbI aopThl. [IpaBas BeHeuHast
apTepusi HaIpaBJsSeTCsl BIIPABO K 3aJiHei I0Jo-
BuHe cepaua. OHa mnuTaeT O6OJMBIIYI0O YacTb

MPaBOTo XeJIyAouKa, IpaBoe Ipecepaue 1 4acTb
3aJlHeil TTOBEpPXHOCTU JieBOro ceppia. Ee BeTBb
MUTaeT MNPOBOISIIYI0 CUCTEMY CepAala — y3el
Amod-Tasapa, nmydok I'mca, BosiokHa IlypkuHbe.
JleBasi BeHeuHast apTepusi Ae/JUTCS Ha IBE BETBU U
mTaeT GOJBIIYIO YaCcTh JIEBOTO CepAlla M Iepe-
HIOIO YaCTb MPABOTO Xenyouka. BeHeuHble apTe-
pUM pacramarTcs Ha GOJbIIOE KOJINMYECTBO BET-
Belf, IIMPOKO aHACTOMO3UPYIOLIUX MEXIY CO60¥ 1
00pasysl ceTb KaNWUISIPOB, IPOHMUKAIOMINUX I10
BCel TOBEPXHOCTU cepaia. BeHo3Has KpOBb OT
cepAilla OTTEKaeT yepe3 MHOTOUNC/IEHHbIE BEHBI,
13 KOTOPBIX CAaMbIM 3HAYUTEIbHBIM SIBJISIETCSI Be-
HEUYHBIA CUHYC, BHOAJAKOLUI CaMOCTOSATEbHO
HerocpeICTBEHHO B IIpaBoe npenacepaue [4, 5].

K merogmam TpaHCIUIaHTaUuM cephmna OTHO-
carcst. ITo cTaTMCTMYeCKMM [OaHHBIM, Hambosee
aKTyaJbHBIMU U MEHSIOI/e KaueCcTBO XU3HU ue-
JIOBeKa B TOJIOXXUTEIbHYIO0 CTOPOHY SIBJISIIOTCS Ta-
KIie MeTO/bI KaK:

1. [IIpexpcepgHass MeTOAMKA OPTOTOIMYE-
CKOJ Iepecajky ceppia (aHaCTOMO3MpOBaHME
JIeBOTO TpeJficepausi, MeXIpeAcepIHOli mepero-
pOIKHU, MTPaBOTO MpeAcepansi, aOpThl U JIETOUHON
apTepuy cepila JOHOpA U penunueHTa) [14].

2. DbBuxkaBajnpHasa wiM Xe (KaBa-KaBajb-
Hasi) MeTOAMKa TPaHCIUIaHTalMM cepaua, oT-
Ji4re KOTOPOil OT HmpefcepAHO 3aKIouaeTcs B
aHACTOMO3MPOBAHUM BepXHEN U HIDKHEeN Mooi
BeHbl 6e3 pacceuyeHMs] MPABOrO MpPeAcepaus, U
KOMOMHMpPOBaHHas MeTonuka mno Illymakosy B.J.
co3maHHas B 1998 rony. B otiinune ot oproTonu-
yecKoit ¥ OMKaBaJbHOM, OHA BKIIOYAET HaJIOXKe-
HIie aHACTOMO3a MO0 MEXITY MOJBIMM BeHaMU
peluIMeHTa C IIpaBbIM MpeacepareM AoHOpa (B
BUJIE Y3KOr0 "MOCTMKA"), MO0 MEXIY JaTepasib-
HbIM KpaeM pa3pe3a HVXXHell 11010} BEHbI JJOHOD-
CKOTO cepAlia M 3afHeli CTeHKOM MpaBoro mpef-
cepausi peLUNMeHTa, JaTepajbHee OBaJIbHON
SIMKM, a Takke MeXAy MPOTUBOIIOJOKHBIM KpaeM
paspe3a HMKHE 1M0J10¥ BeHbI JIOHOPCKOTO cepiia
¥ KpaeM IPaBoro npeacepaus peuunuedta [14].

VIMMyHOJIOTMYEeCKMe OCOOEHHOCTM TpaHC-
IJIAaHTAOUM cepana

B HacTosimiee BpeMst 60JIbIIIOE YMCIIO OC/IOKHE-
HMII TIOC/je TpaHCIUIAHTalMM cepplia BbI3BaHbI
BPOXXJIEHHBIM MMMYHHBIM OTBETOM, KOTODBIN $SIB-
JISIeTCSI aHTUTeH-He3aBUCUMBIM BOCIAIUTEIbHBIM
MeXaHM3MOM, CIIOCOGCTBYIOIIMM IUCHYHKIUU
OpraHOB ¥ YCUIMBAIONIUM OCTpPOE€ OTTOpXKeHUe
TpaHCIUIaHTAaTA.

MonekyJsipHble ITyTU, aKTUBUPYEMbIe KJIEeTOY-
HBIM OTBETOM Ha IOBPeXAeHMe TKaHU, UHUIUU-
PYIOT Kackapj, ompenessieMblii KaK CTepPUIbHbBIN
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BOCIIAJIUTENbHBI OTBeT. OCTAaTKU U TOGOYHbBIE
MPOAYKTHI TMOBPEXIEHHON KJIeTKU (Hampumep,
AT®, ageH03MH, MOHBI BOJOPOAA U KaJIMs, & TAKKE
BBICBOOOXKIEHME BHYTPUKIETOUHBIX CUTHAIOB
TPeBOTHM) HA3bIBAIOTCS CBSI3AaHHBIMMU C TIOBpEsKe-
HMEeM MOJIEKYJISpHbIMMU TmaTtTepHamu (Damage
Associated Molecular Patterns (DAMPs)) u ciryskaT
B KaueCTBe IlepBOHAYAJbHbBIX TPUTTEPOB IJIsI CTe-
PWIbHOI BocnanuTeabHOM peakiuu. DAMP nipen-
CTaBJISIIOT COOOJI TeTepOreHHYI0 TPYIITy YacTo
CTPYKTYPHO He CBSI3aHHBIX MOJIEKYJI, ¥ KaK TaKo-
Bble OHM CBSI3BIBAIOTCS C IIMPOKUM PSIIOM pelieli-
TOpPOB  pacrmo3HaBanusi  obpazoB  (Pattern
Recognition Receptors (PRRs)) [6].

W stu cambie DAMPs 1 PPRs 9BSII0TCSI 4aCThIO
BPOKIEHHOI MMMYHHOM CUCTEMbI, a UX UAEHTU-
dbukanMsg MoOXeT IMOMOYb ONpeneanuTh 6osee -
(dbexTUBHbBIE CTpaTErUM [J1s1 TTOAABIEHUS HEeraTuB-
HbIX 3(eKTOB Ha MyTM K BOCCTAHOBJIEHUIO U
yaydiieHno GYHKIUI0 U TPOAODKUTETbHOCTH
SKM3HM OpPraHOB I10C/Ie TPaHCILIaHTaluu [6].

Taxke CyIIeCTBYIOT [IBe MMMYHOJIOTMUYECKMe
peakuuu OpraHu3sMma, pa3BMUBaIIMecss T1ocie
TpaHCIUIAaHTAI[MM Cepalia:

1. JlumdouuTapHbIiii OTBET, OMOCPEIyEMBIN C
nomonibio T- u B-mumdouunTos:

e  T-nuMdouuTh 06/1aJal0T CIIOCO6GHOCTHIO
pacro3HaBaTb HeCaMOCTOSITebHble MOJIEKYJIb
IJIABHOTO KOMILIEKCA TMCTOCOBMECTUMOCTHM 6Jia-
rogapss aKTUMBHOCTM aHTUTEHIIPEe3eHTUPYIONIUX
KJIETOK, MPOXOASIINX yepe3 TPaHCIJIAHTAT, YTO
BbI3bIBaeT nepexop T-Ki1eToK B 3(pheKTopsI, a 3TO
JleJiaeT UX peaKTMBHBIMY IIPOTUB TPAaHCIIAHTATa

e [lomumo 3TOro, 3KCIIPECCUs MOJIEKYJT a-
re3uMm CeJeKTUHOB yBeanuuBaeTcss B Donation
After Brain Death opranax (rmepecaskeHHbIX I10C/IE
CMepTU MO3ra) UTO MOKeT YBeIMUMBATh PEAKTUB-
HOCTh T-MMOOLNTOB MPOTUB TPaHCIUIAHTATA [6].

2. PasBuTme BpOXIEHHOTO MMMYHUTETA U
TpaBMa MMUOKap/a nocjie TpaHCIIaHTalUMn.

BpokmeHHBIT MMMYyHUTET — 3TO MeXaHMU3M,
aKTMBUPYEMbBIi uileMueit u pernepdy3MOHHbIM
MOBpEXIEeHMEM, UM CUYUTAETCS adbTepHATUBOM
aJariTUBHOMY MMMYHUTETY, OIOCPedOBaHHOMY
mumdonnTaMu M aHTUTeHaMM. DTO BPOXKIEeHHbI
MMMYHHBII OTBET, KOTOPBIii ClegyeT 3a TpaBMO
WJIM CMEPThIO TOJIOBHOT'O MO3Tra M BbI3bIBAET I10-
BpexkneHue 1 IucHyHKIMIo Mmuokapaa [6].

ViMeHHO TII03TOMY TIOC/Ie TpaHCIIaHTaIUU
cephna MCIOIb3YIOT KOMOMHMPOBAHHYI0 MMMY-
HOCYIIPECCUBHYIO Teparuio C 1ejblo IIpeJoTBpa-
IIeHMS] Pa3BUTUS OCTPOTO OTTOPXKEHMS TpPaHC-
TJIaHTaTa, BaCKyJIOTIaTUMA, a TaKKe

MHOPEKIVOHHBIX ¥ HeMHQPEKIIMOHHBIX OCIO0KHe-
HMI TIoc/ieonepalyoHHOro repuo/a.

Ucmonb3yloTess Te ke MMMYyHOZeIlpecCUBHbIE
npenaparsl, UTO U NIpU Nepecagkax APYyTuX opra-
HOB:

—  IJIIOKOKOPTUKOCTEPOUIbl (TpeIHM30JI0H,
MeTUJIIIPEeNHN30JIOH);

—  MHIMOWTOPBI KATbIIMHEBPMHA (IIMKIOCIIO-
pVH, TaKPOIUMYC);

—  IUTOCTAaTUKU (a3aTUOMPUH, MUKOPEHO-
natamodeTii, MUKO(heHOIOBasK KUCJIOTa);

—  aHTWIMMGOIMTapHbIE MOHO- U MOJUKIIO-
HaJIbHbIe aHTUTEeIa (MypPOMOHA0, aHTUIMMOOLM-
TapHbIii, aHTUTUMOIUTAPHBIN TJIOOY/INH);

—  aHTUTeNa K peLenTopy MHTep/elKuHa-2
(maknmusyma6, 6asminkcumMac);

—  MHIUMOUTOPBI MPOAUQEPaTUBHOTO CUT-
Haja (CMpOIMMYC, 3Beponumyc) [7].

Peaxiiyy OTTOpKeHUS TPaHCILUIAaHTaTa

[Ipu a/uToTeHHO, a TeM 6oJiee MPU KCEHOTEH-
HOJi TpaHCIUIaHTAUM MeXAY PELIUITMEeHTOM U Tie-
pecakeHHO! TKaHbIO pPa3BMBAETCS KOHOIMKT.
ViMmyHHas peakuysi CO CTOPOHBI OpraHusMa pe-
LMIIMEHTAa HalpaB/lieHa Ha OTTOPXEHMEe TPaHC-
IUIaHTaTa. VIHTEHCUMBHOCTb €€ OIlpelesseTcs
[JIaBHBIM 06pa30M CTEIeHbIO PA3INUMIL 10 aHTU -
reHamMm TUCTOCOBMECTMMOCTM U PEeaKTUBHOCTHIO
peluIIMenTa, a Takke KoJaMueCTBeHHbIM cofiepyka-
HMYEM aHTUT€HOB I'MCTOCOBMECTMMOCTU B TpaHC-
IUIAaHTUPOBAHHOM TKaHuU. [IpyyeM psifi aHTUTEHOB
TKaHEeBOJ COBMECTVMMOCTY MOTYT BbI3bIBATh OBICT-
PYI0 M CWIbHYIO DeakUui0O peLUNMeHTa — OHU
Ha3bIBAIOTCS CUIBHBIMYM aHTUTeHAMU. [IpyTue Mo-
TYT BBI3BIBATb O0JIee MeJJIEHHYI0O OTBETHYIO peaK-
I[MI0 — OHM HA3bIBAIOTCS CAA0OBIMM AHTUTEHAMU
rucrocosMmectumoctu [10].

Bce peakuyu OTTOpKeHMS TPaHCIUIAHTATa MO-
TyT ObIThb pasfeseHbl Ha TPU TUIIA: CBEPXOCTPOE
OTTOPXKeHMe, OCTPOe OTTOPKEeHME U XPOHNYECKOe
OTTOP’XKEHMe TpaHCIUIaHTaTa.

CBepxocTpoe OTTOp)KeHMe TPaHCIIaHTaTa

DTa CUTyalusl BOSHMKAET Cpasy eciu pelurnm-
€HT ¥MeeT LIMPKYJIUpPYIoljie aHTUTe/a K aHTUre-
HaM T'MCTOCOBMECTMMOCTM IoHopa. T.e. pelumn-
€HT TIpeJBapUTeIbHO CEHCUOMIN3UPOBAH K aHTH-
reHaM TpaHCIUIaHTaTa. Kak TOMbKO BO3HMKaer
LMPKYJSIMSI KPOBU pEelIUIIMEHTa B JOHOPCKOM Op-
raHe, aHTuTeNa GUKCUPYIOTCS HA KIeTKaxX repeca-
’KEHHOTO OpraHa ¥ KOMILJIEeMeHTOIOCPeJOBaHHO
BBI3BIBAIOT UX TMOENb MM OMCOHUPOBAHHBIE JTO-
HOpCKMe KJIeTKM MoABepraiTcs aTtake daroim-
TaMu. BoJIbIIyI0 POJb B CBEPXOCTPOM OTTOPKEHUMU
UTpaloT CIlasM apTepuagbHbIX COCYHOB U UX
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TpoM603. OTTOpKEHME HACTyIaeT 4Yepe3 He-
CKOJIBKO YacoB WIM CYTOK IIOcjae mepe-
cagku [10].

OcTpoe OTTOp>KEeHME TPaHCIUIaHTaTa

OcTpoe oOTTOpXKEHME SIBSETCS CAeICTBUEM
paspymmuTenbHoro geictBus T-nmudounTos. [JaH-
HBIl TUTI peakuyy pa3BuBaeTcs B TeueHue 10-15
JHel IIocjie TpaHcIuiaHTaumu. [y pa3BUTUS
peakiuy HeoOX0IMMO BpeMsl, YTO ObI MTPOU30IIIA
ceHCHOMMM3anus MMM@OLUTOB K JOHOPCKMM aH-
TUTeHaM, TToCIeAyomas Uux mpoandepauns u ak-
TuBanus. Bosblioe KOAMUeCcTBO aHTUTEHCIIeLy-
(buuHBIX TMMGOIUTOB aTAKYIOT IIepecaskMBaeMblit
OpraH. JTO TUIIMYHOE TIPOSIBJIEHME KJIETOUYHO-
OIMOCPeNOBAHHOTO MMMYHHOTO OTBeTa. TpaHC-
IJIAHTAT MHOUIBTPUPYIOT JUMGOIIUTEI U MOHO-
HyKJ/IeapHble KJIeTKM, C HEKOTOPbIM KOJIMUECTBOM
TPAHYJIOIMTOB, BBI3bIBAsI I'MOEIb TepecaskeHHO
TKaHu [10].

XpoHNYEeCKOoe OTTOpPKeHue

OHO 06yC/I0BIEHO KaK K€ TOYHBIM, TaK ¥ TYMO-
pajJbHBIM MMMYHHBIM OTBETOM Ha aHTUTEHbI
TPAHCIUVIAHTUPOBAHHONM TKaHu. [Ipy sTom TuMme
MIPOUCXOONUT MeJJIEHHOe CHIDKeHMe (GYHKIIMO-
HaJbHOJ aKTMBHOCTU JOHOPCKOJ TKaHM (OpraHa)
U OJIUTCSI MeCAUbI U TOAbl. AHTUTE€HBI, KOTOPbIe
BBI3BIBAIOT XPOHMYECKOEe OTTOpKeHUe, MOTYT
ObITh CJIAOBIMM aHTUTeHaMM cucteMbl HLA uman
MMUHODPHBIMM aHTUT€HAMU TMCTOCOBMECTUMOCTH,
Kak Hampumep, pacrojokeHHble HA Y XpPOMO-
come [10].

MexaHM3M OTTOP3KeHMS TPAaHCIJIAaHTAaTa

OejicTByronMu (pakTopaMy KI€TOUHBIX MM-
MYHHBIX peaklUuii Mpyu OTTOPKEHUM TPaHCIIaH-
TaTa SIBASIOTCA T-1MMbOoUUThI-KUIepsl. JInmdbo-
IIATHl PELUIIMEHTOB, CEHCUOUIM3UPOBAHHBIX K
aJIJIOTEHHBIM ¥ KCEHOT€HHBIM TKAaHSIM JOHOPOB,
OKa3bIBAIOT UUTOTOKCUUYECKOE BAMSIHME HA KIIETKU
9TUX TPAHCIUIAHTMPOBAHHbBIX TKaHeu. [ akTu-
Banuy T-KJIeTOK HeOOXOIMMO MOCTYIUIEHNE Clie-
IVIOMUX CUTHaIOB. OMH CUTHA 06ecreunBaeTcst
yepes aHTUreHcrnenyduyeckuii TKI€TOUHBI pe-
uentop (TCR). Ho Takke 06513aTe/IbHO ITOCTYILIE-
HMe KOCTUMYJIUPYIOIIUX CUTHA/IOB. B KauecTBe Ko-
CTUMYJISITOPOB BBICTYIIAIOT MOJIEKYIbl MeXKJIe-
TOYHOTO B3aMMOJENCTBUSI, 3KCIPecCUpPOBaHHbIE
Ha IIOBEPXHOCTU T-K1eToxk u dAHTUTEHIIPpEe3eHTM -
pytomux (AIIK) [10].

T-KJIeTOUHBIV OTBET Ha aHTUTE€HBI TPAHCILIaH-
TaTa OCYIIEeCTBIISIETCS OMHUM U3 IBYX CIIOCOGO0B: 1)
T-kneTku peuunueHTa pacno3HAT aHTUTEHBI
TpaHCIUIaHTaTa HEeNocpeACTBEHHO Ha MOBEPXHO-
CTU JOHOPCKUX KJIETOK, MPOSIBISIOMINX KOCTUMY-
JISTOPHYIO aKTUBHOCTD (MIPSIMOE MpeCcTaBlIeHne —

Direct presentation); 2) T-kneTku peuuUNMeHTa
pacmo3HAOT aHTUTEHbl TPAHCIUIAHTATa OMoCpe-
IOBAaHHO, T.€. TTOCJIe UX MPOLeCCUPOBAHUS U TIPEJ, -
CTaBJeHUS AaHTUTEHIIPEe3eHTUPYIOINIMMU  KJIeT-
KaMM XO35iMHa (KOCBEHHOe IIpefCcTaBaeHue —
Indirect presentation, uau pe-mpeseHTalUSI —
representation). IIpsmMoii ITyTb mpeaCTaBIeHUS
aHTureHa Bosjiekaet CD4 u CD8 TkneTku, cienu-
¢duunsie gyg monekyn ['KI'C kmaccoB II u I coort-
BeTCTBeHHO. Takmue T K/IeTKM HemocpenCTBEHHO
pacnosHatotr MoJsiekysnbl 'KI'C Ha AIIK moHopa.
[Tpu peanusaunum Henpsamoro mytu AITK xo3smHa
MPOLEeCCUPYIOT U MPEACTABISIOT aHTUTEHbBI TPAHC-
IJIaHTaTa B IIepBYIO 0Yepelb B acCOLMaly C MO-
snekynamu I'KI'C kimacca II peuunuenrta. JJaHHBI
CIIoCcO0 Tpe[CTaB/JeHUs] AHTUTEeHA TPUBOAUT K
npeuMyliecTBeHHoM aktuBauuu CD4 T-kieTok
xesnnepoB.T-KIeTKM, akKTUBUPOBAHHbIE IO HEIpsI-
MOMY TIyTU, PECTPUKTUPOBAHBI MO MOJEKyJIaM
knacca Il xo3aMHA M HECMOCOOHBI K HEIoCpe[-
CTBEHHOMY B3aMMOJENCTBUIO C JOHOPCKUMU
xierkamu [10].

Mouiekyiibl Kiacca I ipencraBisitoT aHTUTEHBI,
CUHTEe3¥MpyeMble B JaHHOI kieTke. [I0CKO/IbKY M0~
YTHU BCe KJIeTKM OpraHyu3Ma 3KCIIPeccupyoT MoJe-
KyJIbI Kj1acca I, Takoil xapakTep Mpe3eHTaluyu aH-
TureHa mosposser TiammMdonuTaMm pacro3HABaTh
M3HAYaJIbHO CKPBITBII OT HUX aHTUTeH (HaIlpu-
Mep, paHHMe MIPOAYKThI BUPYCHOTO TeHOMa 10 BbI-
X0Za TaToreHa M3 MHOUUIMPOBAHHBIX KJIETOK).
Moiekysbl kiacca II CBSI3bIBalOT aHTUTEH, IMOIA-
Ialouii B KJIeTKy U3 BHe, U M0Jie MpOoLecCuHra
BBIHOCSIT aHTUTE€HHbIE MENTUIbl Ha KIETOUYHYIO
nmoBepxHocTh. IKcrpeccus ['KI'C knacca II orpanu-
ynBaeTcs npodeccuonanbHbiMu AIIK (meHIpuT-
HBIMM KJIETKaMM, MOHOLIMTaMM, Makpodaramu, B-
mumbonuramu). B cuimy sToro aHTUTeH CTaHO-
BUTCST JOCTYMHBIM Ji7i1 CD4 T-numdboiinToB. An-
JIOTEHHBIVI OTBET OCYIECTBISIETCS MpPEeUMyIle-
CTBEHHO 4Uepe3 MpSIMOe paclio3HaBaHMe, KOTOpoe
orpefenseT KIMHUKY OCTPOTO OTTOPKEeHWUS
TpaHCIUIaHTaTa. IMMYHHBIN OTBET Ha KCEHOTEH-
Hble TKaHU OCYILECTBJISIETCS 10 HETIPSIMOMY YTH,
a He 3a CYeT NMpsAMOi cTumynsiyu T-1uMbOIUTOB
kceHoreHHbIMM AIIK. Takum 06pa3om, OCHOBHOI
IIyTb OTTOPKEHMS a/UIOTPAHCIVIAaHTATOB peanin3sy-
eTcs yepe3s pacro3HaBaHue aHTureHa CD8 T-knet-
KaMM, 2 MMMYHUTET K KCEHOTPAHCIUIAHTaTaM —
yepes mnpencraBieHne KceHoaHTureHos AIIK xo-
3smHa [10].

B npouecce oTTopskeHus TpaHciuiaHtata CD4
T-mMM@OUNTHI BLICTYIIAIOT B POJIN:
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. T-xenmneposB 1-ro Tuna ajsg CD8 T-nmumdbo-
LIMTOB, KOTOPbIE OTIOCPEIYIOT AeCTPYKIIMIO TPAHC-
IUIQHTaTa;

. T-xenmepoB 2-ro TuIla AJjis aHTUTEJIOIIPO-
IYLVPYIOIINX B-K/IETOK, UTO IPUBOAUT K 06pa3o-
BaHMIO aHTUTEN TMPOTUB TPAHCIUIAHTUPYEMBIX
KJIETOK U UX TTPOJIYKTOB.

Posib aHTHUTEN B peakiUuy OTTOPXKeHMS TpaHC-
MJIaHTaTa JBOSIKA: OHM YCUJIMBAIOT JeCTPYKIINIO
CeHCUOMIN3UPOBAHHBIMY JTUMGOLUTAMYU KIETKU
MUILIEHU, YYaCTBYIOT B CBEPXOCTPOM OTTOPIKEHUN.
BMmecTe ¢ TeMm, oOKa3aHO, UTO aHTUTEeSA MOTYT
OKa3bIBaTh MPSMO ITPOTUBOTIONOKHBIN 3ddexrT —
CII0CO6CTBOBATh MPMKMBIEHMIO TpPaHCIIAHTATa.
910T 3¢ deKT HaspiBaeTcs 3hPeKTOM GIOKMpPOBaA-
HMS U CBSI3aH C 9KPaHUPYIOIIUM JeficCTBMEM aHTU-
TeJl — CBSI3bIBAaHMEM C TpPaHCIUIAHTALMOHHBIMU
aHTUTeHAMM, MX MacKMpoBKoi oT Tmmmdorn-
TOB [10].

Curyanusi o TpaHCIUIAHTAMM CEpala B
Ka3zaxcraHe u B Mmupe

CerogHs BO BCEM MUpe HAOJIIOTaeTcs PoOCT
TPAHCIUVIAHTALIMIOHHOM aKTMBHOCTU U IIPOrpecc B
OopraHmsaluuyu OOHOPCKOTO Mmpoiiecca. OCHOBHOM
Mpo6JsIeMOii, COepXKuUBawINeil pasBUTME TpaHC-
TJIAaHTOJIOTUY BO BCEX rOCYIAapCTBaX, SIBJISETCS Je-
GUIMT JOHOPCKUX OPTraHOB.

12 okTs16pst 2011 romy B Hyp-CyntaHe 651 OT-
KpbIT HalmoHa/lbHbIN HAYYHBIN KapaAMOXUPYPTU-
YyeCKuii LIeHTP — eAMHCTBEeHHbIN B KazaxcTaHe, rae
MPOBOASATCS YHUKAIbHbIE Olepalyuu IO TpPaHC-
IUIAHTaMM JOHOPCKUX OPTaHOB M MMILIAaHTALIUU
MCKYCCTBEHHOTIO cepana. 3a 10 jieT 66110 IpousBe-
IeHo 84 TpaHcIUIaHTaluy, B rof Tpebyercst 150
TpaHCIIaHTauuu cepnua [8].

B mupe exxeromHo mpoBoguTcs mopsimka 3500
TpaHCIUIAHTaI[Mii ceppiia, 6obIlas 4acTh KOTO-
poix npuxoautcs Ha CinoBeHuto u CIIA. [JaHHBIE
MeKIYHApOIHOTO peecTpa TpaHCIIAHTAIUM Op-
raHoB 3a 2017 ropn moKa3bIBAlOT, YTO JAUAUPYET
Cnosenus (11,6 mepecaok cepAiia Ha MJIH 4eJio-
Bek), BTopoe Mmecto 3a CIIA (10,1), TpeTbe 3aHMU-
maet Xopsatus (7,8). Poccust 3aHuMmMaer 35 MecTo
(1,7). He cmoTpst Ha 35 mecto B Poccum cymie-
ctByeT 11 yupexgeHMM TI0 TpaHCILIAHTALUMU
cepana u nposoautcs ot 200 mo 250 TpaHcmIaH-
Taiuii exxerogHo. Ot 40 mo 50% Bcex onepauuii mo
TpaHCIUIAaHTALMM cepAlia Mpuxoautcs Ha Depne-
paJIbHBIV HAay4YHBIN LIEHTP TPAHCIUIAHTOJIOTUU U
MCKYCCTBEHHBIX OpraHOB MMEHM aKaJeMukKa
B.M.Illymaxkosga [2].

BboKkMBaeMocTh — IOCJAe  TpaHCILIaHTalUM
cep/ilia, B CpaBHEHUY C eCTeCTBEHHBIM XOA0M Tep-
MMHAaJIbHOMI cepaevHoit HeJ0CTaTOYHOCTMH,

HaXOJUTCS Ha BBICOKOM ypoBHe. CoryiacHO Mo-
CIeOHUM JaHHBIM IIpeIOCTaBJIeHHbIM MekmyHa-
POAHBIM OOILIECTBOM TpaHCIUIAHTALMM cepilia U
JIeTKUX: 1-JIeTHSIS BbDKMBAEMOCTh COCTaBMJIa
84,5%, 5-netHsisa 72,5%. BbIKMBaeMOCTb YBEJTUUN-
Jioch 0 cpaBHeHMIo ¢ 1980 rogamu (1-1€THSIS BbI-
SKMBAE€MOCTb 76,9%, 5-neTHss 62,7%). B llIBeiiia-
puM coobLMIM O JOCTUKeHUM 20-7IeTHel BbhIKU-
Baemoctu (55,6%) [20].

TpaHcmaHTalMs cepAalla — YHUKAJbHAS U
CJIOKHEIIasT XUpypruveckast orepamnysi, BbIIOI-
HeMasl BbICOKOKBAJIM(PUUVPOBAHHBIMM XUPYP-
raMy-TPaHCIUIAHTOJI0TAMU U TpeOylolast IOTHO
COBMECTMMOCTU peLuIIMeHTa 1 moHopa. K Heob-
XOIMMOCTM B TaKOJ oIlepaliuy yalile BCero rpmBo-
IST Takye IMaTOoJOTMM KakK AuaTalMOHHAs Kap-
IMOMMOIATUSI, MIIeMuueckass 6oyie3Hb cepila,
BPOXXIEHHbIE TIOPOKU Cepplla, TSLKeable TeKOM-
MeHCHPOBaHHbIe 3a60/1eBaHMs K/IallaHOB ceplia.
ITocne omepaluy Mo TpaHCIUIAHTALUMM €CTh PUCK
pa3sBUTUSL OTTOPKEHMS] MTOHOPCKOTO cepjlia IIo
IBYM OCHOBHBIM IpuuuHaM: 1) JOHOP M peluIm-
€HT He CXOXM I10 aHTUTeHaM TMCTOCOBMEeCTUMO-
CcTH; 2) B KpOBM peluIlMeHTa MHOTO IOTeHL-
aJbHO OMAaCHbBIX AHTUTEJ, KOTOpPble MOTYT MOBpe-
IUTh TpaHCIUIaHTaT. [IpaBuabHAs ITOATOTOBKA K
MOA0OHO oIepaluy, MOJHOE U TIIATeIbHOE Me-
IUIMHCKOEe 00c/iefoBaHye JOHOPa U peluIIMeHTa
obecreunBaiOT 6aTONPUSATHBI MPOTHO3 IOC/Ie
orepanuun.

BepgeHue mnpeponepanMoHHOro rnepmuoga B
Kasaxcrane

[IpemonepaioHHast TOAroToBKa B KazaxcraHe
HauMHAeTCsl C TOTO, UTO MalMeHT obpaliaeTcs: B
MTOJIMKJIMHUKY TI0 MECTY JKUTEJIbCTBA, UTOOBI CIATh
Heob6X0oMMbIe JIa60PaTOPHO- MHCTPYMEHTA/IbHbIE
uccaenoBaHus Ijis rocruTanusanuu. 3a 1-2 gHsa
IO orepauuy 60JbHOTO TOCIIUTATU3UPYIOT B CTa-
LIMOHAP, ¥ HAUMHAETCS IMOATOTOBKA K OMepaluim.
BonbHOro 06y4yaloT MeTOAMKE CIIeMalbHOTO TTy-
OOKOT0 JbIXaHMS, OTKAILJIMBAHMS — 3TO IIPUTO-
IUTCS Tocye orepauyun. HemocpemcTBeHHO nepen,
orepaiuei MmauyeHT JAET MMCbMEHHOe coryiacue
Ha IIpOoBeJieHNe ornepaiuy. 3a JeHb 10 onepanumn
MalyeHT OCMaTPUBAETCS XMPYPTOM U aHeCTe3Mo-
jioromM. Orepaiusi 06bIYHO MTPOJOJIKAETCS OT 5 A0
12 yacoB, B 3aBMCUMMOCTH OT OCOGEHHOCTEN! Imaliu-
eHTa. MIMMyHOCYyTIpecCBHAasl Tepamnus Ha3Hayda-
eTcsl y3Ke mepej olepalyeil B aHecTe3MoJiormyue-
CKoil masate. [TanyieHT OOHOKPATHO NPUHUMAET
BHYTPb 3a 3-6 4acoB /0 olepalyu TaKpOoJIUMYC
0,1 mr/kr, MeTuanpenunsonoH 500 Mr, BHYT-
PUBEHHO KalleJbHO MeIJIEHHO (B TeYeHHue
vaca) [11].
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st Toro, YTOOBI MPeayIpeauTb BO3MOXKHbBIE
6aKkTepMagbHbIe OCIOKHEHMS ITOC/e TPaHCIIaH-
TallMyM cepAlia MaluMeHTy B IepuorepanMOHHOM
nepuone B MpodMIaKTUUECKMUX IIeJsSIX HaszHayda-
eTcs aHTubaKTepuaabHas Tepanus [21].

BeneHue mnpeponepanyoOHHOrO nepmuoaa B
Poccun

[MpemonepanuonHas noAroroska B Poccun
BKJ/TIOUAET B ce6s1 MOTHOe MeIUIIMHCKOoe 06¢Ie10-
BaHMe U TOCHUTAIN3AIUIO B CTAI[MOHAp 3a 2 JTHS
Jlo omepauyu. B npenonepauyoHHbIi IEPUOS, IS
MeXaHWYeCKoi TMOAIepKKM KpOBOOOpaIleHuUs
MPUMEHSIOT  BHYTPMAOPTATIbHYI0  OAJZIOHHYIO
KoHTpITyIbcannio (BABK), meHTpo6ekHbII HAacoC
BP-80 Biopump a5 o6xoma JIXK cepmiia 1 61BeH-
TPUKYIISIPHOTO 06X0/1a CepALia, MUMIUIAHTUPYeMblii
Hacoc INCOR, a 1151 TO;IHO 3aMeHBI cepAlia — UC-
KycCTBeHHOe cepjile. OnTumMaabHOe BpeMs uiie-
MMM TPaHCIJIaHTaTa - MeHee 4 yacos [13, 14].

VYcrex onepanyuy BO MHOI'OM 3aBUCUT OT Iipa-
BWIBHO IIOJJOOPAaHHOV MMMYHHOCYIIPECCUBHOM
Tepanuyu. B kauecTBe 6a3suCHOro Ipernapara MC-
nmojb3yercsd 6GaswinkcumMab BHYTPUBEHHO 60-
JocHO i B Bumae 20—30-MmuHyTHOM nHy3un 20
MT 32 2 4 0 TpaHCIUIaHTauu ceppua [18].

BeneHue npeaonepanyoHHOIO Iepuoja 3a
pyoeskom

3apybeskHbIe CITEIMATVCTBI MpeaoIepalyoH-
HOMY TIepUoay YIesioT ocoboe BHMMaHMe. OHU
MPOBOJSIT  TIIATENbHBI  IIpeoIepalMOHHbIN
aHaMHe3 U (U3UKAIbHOE 00C/IeI0BaHMe, YTOObI
ONpEeNEeNnTh  TEKYIIyI0  pabGoTOCIIOCOOHOCTH
TpaHCIUIAaHTaTa Ha OCHOBE YPOBHSI akKTMBHOCTU
MmanyeHTa WM IEePeHOCUMOCTH  (GU3UUYeCKOoit
Harpysku. [lepen onepaiiueit cienyeT UCKIIOUUTD
BO3MOXHOCTb JII0OOTO TUIIA OTTOPKEHUS M aKTUB-
HOVi MHQEKIMUM, U TO CYIleCTBEHHO BJIMSIET Ha 3a-
607€BaeMOCTh ¥ CMEpPTHOCTb TIIOCTE oOIlepa-
um [15].

CnemyeT Takke 00paTUTh BHUMaHMe Ha QyHK-
LIMOHAJIBHOCTh IPYTUX OCHOBHBIX OpPraHOB, 0CO-
06eHHO TeX, Ha KOTOpPbIe MOXXET IOBIUSTh UMMY-
HOCyIIpeccuBHas Tepamms [15].

[IpemomepauyoHHasl  3leKTpokapauorpadus
TOXe MMeeT BaKHOe 3HaueHMe, Tak ke Kak U Io-
CTOSIHHBI/t MOHUTOPUHT 3JIEKTPUYECKOI aKTUBHO-
ctu cepnua. CrnemyeT IpoBeCcTU 0630p MOCIeIHUX
3amuceii 6pUraabl o TPAHCIUIAHTAIUM, Pe3y/IbTa-
TOB SHIOMMOKAPAMAIbHON OMOIICUYU, aHTUOTpa-
duu u sxokapamorpaduveckux OTYETOB, a TaAKKe
HeJlaBHEro OIpoca KapauocTumysstopa [15].

Taxke B IpemornepanMoOHHbIN Tepuon 60b-
LIYI0 POJIb UTPaeT KaTeTepusalusl MPaBbIX OTHe-
JIOB cephlla, UYTO B CBOIO oOdYepedb SBJSETCS

Ba)XHBIM JIJIS1 OLIEHKM HaJIMuMs JIeTOYHOI TuUliep-
TEH3UU U TPAHCITYJIbMOHAJIBHOTO rpagueHTa [16].

Taxoke MMeeT 3HAUEHME BpeMs MHIYKIIUN aHe-
CTe3UM A1 MUHUMMU3ALUY BpeMeHU UIIIeMUM 10-
HOPCKOTO cepfilia, KOTOpoe B uease MOJMKHO CO-
CTaBJISITb MeHee 4 4acoB. YBeJMYEeHNMEe BpPeMeHM
MUIIeMUM TPUBOIUT K CHIDKEHUIO (QYHKIUM [0-
HOPCKOT'O Ccepjiila BO BpeMs U MOCJIe OIepanum u
YBEIMUMBAET PUCK TI€PBUYHON IUCHYHKIUU
TpaHcIulaHTara [16].

BepgeHme moc/ieonepanioHHOTO mepuoaa B
Kasaxcrane

[MamyeHThl, IIepeHecIIVe TPaHCILIAHTAI[UIO
cepnia, B 06s13aTeJIbHOM TOPSIIKe HalPaBISIOTCS
Ha KypC peabuiauTaiuy, BKIIOUAIOMNUi B cebs
JIOK, ¢usudeckue YIpakHEHUSI C dJIeMeHTaMU
Maccayka, KMHe30Tepanus 1 gpusmorepanus.

NMMmyHOCympecCMBHasl Tepanus [Ojsl Mpeny-
OpexIeHMs] peakluy OTTOPKeHMUST TpaHCILIaH-
TaHTa Ha3HavyaeTcsl cpa3y [0, BO BpeMs U TOCe
omepanyu M COCTOUT U3 ABYX da3: paHHeil MHAYK-
LIV U JOJITOBPEMEHHOM MOANEePXKKA [17].

HHTpaonepalioHHO:

— ATG 1,5 mr/kr, B Bume uHy3un umm 60-
JIIOCHO

— Metmwinpegunu3sonod 500 Mr, BHYyTPUBEHHO,
3a 2-4 MUHYTBI IO CHITUS 38KMMa C aopTsl [17].

1-b1i1 NeHb:

— ATG 1 mMr/KT, BHYyTPUBEHHO, MeJIJIEHHO B Te-
YeHUM 4 4acoB;

— Takpomumyc 0.0375 mr/kr, Kaskapie 12 ya-
COB;

— MukodeHonoBasi kuciaora 500 Mr BHyTpu-
BeHHO, uiau 1000 MT BHYTpPb, KaXkabie 12 4acos;

— MetwinpegHnu3ooH 125 Mr, BHYTPUBEHHO,
Kaxzple 12 yacos [17].

2-0i1 1eHb:

— ATG, pmosa mombupaeTrcs Ha OCHOBe IO[I-
cyeTa JieliKouuToB (> 5x106/11), a Takske Ha OCHOBE
MoacyYeTa TPOMOOIIUTOB U TMM@OLUTOB (€C/IN KO-
JIMYECTBO  TPOMOOIUTOB cocrasisier  50-
100x1012/n1 TO Ha3HauaeTcsl Y2 He06XOAMMOIi
nmo3bel ATG; eciu KOIMYECTBO TPOMOOIIUMTOB CO-
crasjsieT < 50x1012/1 u/mnm KoamyecTBo JMM@o-
uuToB coctapiseT < 0,4x109/1 To ATG He Ha3Ha-
yaeTcs);

— Takponumyc mo 0,04 mr/kr, kaxkapie 12 ya-
COB;

— Mukodenonosast kucyiiotral000 mMr, BHYTPb,
Kaxkaple 12 4acos;

— Metunnpenun3sonoH 100 Mr, BHYyTPMBEHHO,
Kaxable 12 vacos [17].
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3-uii 1eHb:

— ATG, mo3a mombupaeTrcs Ha OCHOBE MOJI-
cyeTa JIeiikouuToB (> 5x106/11), a TaK’Ke Ha OCHOBE
Mo cYeTa TPOMOOIIUTOB U TUM@OLIUTOB (€C/IM KO-
JIMYECTBO  TPOMOOIUTOB cocraBiaster  50-
100x1012/n1 TO Ha3HauaeTcsl Y2 HEOOXOOMMON
nmo3bl ATG; eciM KOIMYECTBO TPOMOOIIMTOB CO-
crapiser < 50x1012/n1 u/mau KommuuecTBO IMMQpO-
uuToB coctapiseT < 0,4x109/1 To ATG He Ha3Ha-
yaeTcs).

— Taxkponmumyc, go3a mogompaeTcs: 10 JOCTH-
SKEHMSI 3KeJIaeMOT0 YPOBHS B KDOBY;;

— MukodeHonosast kuciora 1000 Mr, BHYTpb,
Kakable 12 4acos;

— IIpennnsonoH BHYTPb 1 MI/KT/CYyT, 034 Jie-
JIMTCS TIOT0JIaM M MPUMHUMAETCS Kaxkapie 12 yacoB
Ha IPOTSDKeHUM 48 4acoB, 3aT€M [103a YMEHbIIa-
eTcs Ha 5 Mr/cyT, Tak ke JeJIUTCS TIOTI0JIaM U TIpu-
HMMaeTcs Kakable 12 4acoB, 40 JOCTMKEHUS A03bl
20 Mr/CyT, 003a AeaUTCS MOTI0AaM U TPUHUMAEeTCS
Kakapie 12 yacoB Ha MPOTsDKeHMM 48 4acoB, 3aTeM
mo3a cHmwkaetrcs go 0,1-0,3 Mr/Kr/cytT 3a OOUH
npueM [17].

JleueHMe peaKkIIMM OTTOPKEHUS

Monuuenocuass POT. Pa3BuBaeTcs B TeueHle
MMHYT/4acoOB Cpasy II0Cje TpaHCIUIaHTalUN.
EnuHCTBEHHBI CIIOCO6 JIeUeHUsT — PeTPaHCIUIaH-
Tauus [17].

POT crenenu 0, 1A mau 1B, KaK mpaBuio, He
TpebyIoT Tepanuu. IIpu UCKITIOUeHNUM TPYTUX TPU-
YlH, TaKasl peakius OTTOPKeHUS TpebyeT BBeme-
HMS MEeTWINPEeAHN30JI0HA, Y HEKOTOPBIX IMallieH-
TOB MOXET MOTPe60BaThCS BBeIEHME aHTUTUMO-
LMTapHOTO I106ynmHa [17].

POT crenenn 2:

1) y aCMMIITOMHBIX MMALM€HTOB: ONTUMU3UPO-
BaThb MMMYHHOCYIIPECCUBHYIO TEPAINIO — YBEJN-
4ynTh J03UpoBKM M@K 1 nuxiocnopuHa (Takpo-
JIMMyca);

2) y CMMIITOMHBIX MAllMEHTOB U/WIN MalueH-
TOB C HEBBIPOKEHHBIMM/JIETKO BbIPaKeHHBIMU
HapyUIeHUSIMU LIeHTPaTbHOM TeMOIMHAMUKN

— ONTUMU3UPOBATh MMMYHHOCYTIPECCUBHYIO
Tepanuio;

— Tepamnus TIPEeJHM30JOHOM [Jis IpueMa
BHYTPb, 10 CXEME;

— mnosTopuTb DMB uepe3 2 Hepenn [17].

POT crenenu 3A:

V acMMNOTOMHBIX TMALIMEHTOB B CpoKe 6ojee 3
MeCSIIeB TOC/Ie TPaHCIUIAHTAaUUM U 6e3 Hapylie-
HMI1 LeHTPaJbHOM TeMOAVHAMMUKMN ;

— OINTUMU3UPOBATh MMMYHHOCYTIPECCUBHYIO
Tepanuio;

— Tepanus NOpPeJHU30JOHOM [Jisl Tpuema
BHYTDb, 10 CXeME;

— noBtopuTb DMb uepe3s 2 Hepenu [17].

Y Bcex CMMHOTOMHBIX NAlIMEeHTOB WU Y Malu-
€HTOB B CPDOKe MeHee 3 MecsleB II0Cae TPaHC-
IUVIAHTaUMM WM Y TMalMeHTOB C HeBbIPaXKeH-
HBIMM/JIETKO BbIPa’KeHHBIMM HApYyLIEHUSIMU LIEH-
TPAJIbHOW reMOgHAMMKMN :

— KypcC MeTWINpenHu3oi0Ha 1 r/cyT 3a 2 nmpu-
eMa B TeueHue 3 NHell (TiperapaTr pa3sBOAUTCS B
250-500 mu1 0,9% pacTBOpa HaTpuUs XJIOpUIA U B/B
BBOIMTCS 3@ 3 4aca), 3aTeM Kypc IpeJHM30JI0Ha;

— HaszHaunuTbh MOK 1 UMKIOCIIOPUH (TAaKPOIN-
MYyC) B MaKCMMaJbHBIX TepareBTUUYECKUX [TO3U-
pOBKax;

— noBtoputTb DMb uepe3s 7 gHeit [17].

POT crenienu 3B u 4 mau nepcUCTUpyomas
POT crenenu 3A nocsie 2-X KypcOB TOPMOHAaJIb-
HOI1 My/bC-Tepanun y BcexX MalyeHTOB:

— Ha3HAYUTb aHTUTUMOIIUTAPHBIN [JTOOY/INH;

— HaszHaunuTbh MOK 1 UMKIOCIIOPUH (TAaKPOIN-
MYyC) B MaKCMMAaJbHBIX TepareBTUYeCKUX T03U-

pOBKax;
— mnosTopuTb DMB uepe3 7 gHeii [17].
Ilepcuctupyromas POT cTeneHmn

1B/2 (acumnTOMHas):

— TOpPMOHAaAbHAas MyJabCc-Teparnus [17].

IMepcucrupyrwoman POT crenenu 3A c xopo-
e reMoaAMHAMUKOM:

— TIOBTOPUTH KypC METMJIpPEeIHU30/JI0Ha +
KypC MpeJHMU30/I0Ha;

— mnopaepxkuBatb MO®OK wu UMKIOCIIOpUH
(TakpoAMMYC) B MaKCMMAaJbHBIX TepareBTHUuUe-
CKUX 03U POBKaX;

— B oIyvae He3(PGeKTUBHOCTY — UCIIO/Ib30Ba-
Hue potodepesa, TOTATLHOrO 06 yUeHNS IUMPO-
UOHOV TKauu [17].

[MauyeHT, TiepeHeCHIMii  TpaHCIUIAHTALIUK
cephla HaxXOOUTCS Ha TMOXU3HEHHOM Habsofe-
HUM y Bpaueii. [Ipy HeOCI0’)KHEHHOM Te4eHUM T10-
CJleonepallMOHHOrO Iepuona IMOBTOPHBIE IOCe-
IIeHNsI Bpaua cJie[lyeT BBITIOTHATh Uuepe3 KaKbie
10 nHeit (pa3 B HeHe/0) B TeueHKe MEPBOTO Me-
csi11a, Kaskaple 2 Helelu B TeueHUe 2-To Mecsia,
eXXeMeCsSUHO B TeyeHMe 1-ro roga M Kakiabie 3-6
MecsleB B MOcaedyollee Bpemsl IOCJIe TpPaHC-
wiaHTaum [17].

BepeHue nmocieonepanyoOHHOrO MEPHOAA B
Poccun

BosbHble TOC/IE TpaHCIUIAHTALMMU cepjla
HaXOMSTCS IO, IIOCTOSTHHBIM HAOII0IeHNEM IIeH-
Tpa TPaHCIUIAHTAIMM U TIOJYYalOT HEOOXOAVMYIO
MeIUITMHCKYIO TIOMOIIb 110 MECTY KUTeIbCTBA.
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OTnaneHHbI T TPOTHO3 OOTBHBIX TIOC/IE TPAHC-
MJaHTalUMy cepAlia B IepBYIo ouepeb oInpeesis-
€TCSI O0COOeHHOCTSIMM B3aMMOJENCTBUS Opra-
HM3Ma peuMIIMeHTa U TPaAHCIJIAHTMPOBAHHOTO
opraHa, MPOSIBASIOMMMMUCS OTTOPKEHMEM TpaHC-
rtaHTaTa. CaMblil BBICOKUI ITPOLLEHT OTTOPKEHUST
MIPUXOIUTCS Ha TIePBbIii TOJI TIOC/Ie TPAHCIIAHTA-
MM, TIO3TOMY OYeHb BakeH MHIVBUIYaJIbHbIN
moa60p MMMYHOCYTIPeCCUBHOI Tepamnuu. [o60u-
Hble 3Gh@deKTbl MMMYHOCYIIPECCUBHON Tepanumn
OKa3bIBAIOT HEraTMBHOE BJIMSIHME HA TIPOTHO3 U
KauyecTBO Xu3Hu [19].

Haubonee sHaummbpiMM TOGOUHBIMM 3Pdek-
TaMu SIBJISIIOTCSI: pa3BUTHE 3/I0KaUeCTBEHHBIX HO-
BOOOpa3oBaHMii, pUCK MHGPEKIIMOHHBIX OCIOKHE-
HMi1, HedporaTus, caxapHblii AuabeT, apTepuab-
Hasl TUIIEPTOHMSI, HEBPOJIOTUUYECKMe HAPYIIeHUSs,
OCTeO0TIOPO3, BIMSIHYME Ha PENIPOIYKTUBHOE 3[I0PO-
Bbe U Ap. [19]

VHTMOUTOPBI KaTbIIMHEBPUHA, HMKIOCIIOPUH
M TaKpOJIMMYC — SIBJSIIOTCS 6a30BbIM KOMIIOHEH-
TOM MMMYHOCYIIPECCUBHOI Tepamuyu Iociie
TpaHCIUIaHTaI My cepAatia. OOHUM U3 HeXXeJlaTelb-
HBIX AEeMCTBUI MHTMOUTOPOB KaTbIIMHEBPYHA SIB-
JISIeTCSl pa3BUTHeE MMOYEYHON HEeOCTaTOYHOCTU. B
paHHeM Nepuope Nnocje TpaHCIUIaHTaluK CepALa,
KOTZ]a PUCK OTTODPKEHUS HauOONbUINI, UHTUOU-
TOpbI KajJblIMHEBPMHA HA3HAUAIOTCSI B BBICOKUX
J103ax, KOTOpble BIOCIECTBMUM CHYKAIOTCS.

[Toka3zaHO, YTO MO CpaBHEHMUIO C a3aTUOIPU-
HOM, HasHaueHue MukodeHosata ModeTuaa co-
MPOBOKAAeTCcsl 60jiee HU3KUM PUCKOM Pa3BUTUS
HOBOOGpa3oBaumii [19].

KombuHMpOBaHHAsT Tepanusi COBPEeMEHHBIMU
MMMYHOCYTIpeCCaHTaMU C OJJHOBPeMeHHbIM IpU-
MeHeHMeM TaKTUKUM MUHUMMU3AIUU JO3bI MUHTUOU-
TOPOB KajbI[MHeBpMHA IO3BOJIWIX YMEHbIIUTD
HeraTMBHOE BJMSHUE [JIUTENbHON MeIguKaMeH-
TO3HOJ MMMYHOCYIIpECCMM Ha IMPOTHO3 U Kaye-
CTBO XXKM3HU pelluMeHToB cepaua. K HacTosimemy
BpeMeHU Hanbosiee 6e30macHbIM U 3 GEKTUBHBIM
MPOTOKOJIOM MMMYHOCYIIPECCUM Y PELIUIIMEHTOB
SIBJIIETCSI Tepanusl TaKpoJMMyCOM U Ipemnapa-
TamMM MUKOGMEHOJOBOM KUCJIOTBI, KOTOpas IO
CpaBHEHMIO C APYTUMMM MPOTOKOJIAMMU COMPOBOXK-
JlaeTcsl MeHbIllell YacTOTOM M UMCIIOM OCJIOKHe-
HUiL. [JONOJHUTENIbHOE NPUMEHEHME CTAaTUMHOB
TaKke MO3BOJMUJIO YAYULIUTh Pe3yabTaThl BbIKU-
BaHUS PEILMITVEHTOB Cep/La, 6aromaps ux MeTa-
00MMYEeCKMM ¥ MMMYHOMOMIYIUPYIOUIYM CBOJ-
ctBam [19].

Aaroputm MMMYHOCYIIPECCMBHOI Tepa-
numn:

1. B omepanyoHHO# 60JbHOMY BBOIUTCS 6a-
3UJIMKCMMAa0 BHYTPUBEHHO OOJIIOCHO UM B BUIE
20-30-muuyTHOI MHQY3UN. [lepBoe BBegeHue: 20
Ml 3a 2 YU [0 TpaHCIJIaHTalMu cepaia. Bropoe
BBefeHue: 20 Mr yepes 4 CyTOK IOC/e Oonepalyn;

2. lHTpaomepallOHHO Ha3HA4aeTCs Me-
TuanpesHn3onon 1000 Mr BHYTPUMBEHHO Iiepef
CHSITMEM 3aXMMa C a0PThI.

3. B TeueHMe mepBBIX CYTOK Ha3HayaeTcCs
METUJIIPEeTHMU30JIOH MO 125 MI BHYTPMBEHHO Ue-
pe3 Kaxkaple 8 yacos [18].

[Tocne sreTybaMy MpOOIKAETCST TTepopab-
HBII TIpMeM MeTWINpPeaHM30/0Ha HaunHast ¢ 0,5
MTI/KT C IIOCTEIIEHHbIM CHIDKEHMEM K KOHIy 6 -7
Heeau Toc/ie TpaHcIulaHTauuu cepana ao 0,05-
0,1 mr/kr. [1o3a npegHu3o10Ha cHkaetcs no 0,2
MT/KI/CYTKU € TIocaeyiomuM cHmskeHmeMm 1o 0,05
MI/KT K 4 Hefiesle MocJie TpaHCIJIaHTaluu cepala.
[Ipuem TakpoaMMyCa HAUMHAIKOT CO 2-3-T0 IHS MO0-
cie onepauun. B Tedenue 1-i Hegenu, KOHTPOIU-
pys oA, KOHTPOJIeM KJIMpeHca KpeaTMHUHA, 003y
Takposmyca noBbimaioT ¢ 0.05 go 0.1-0.2 mr/Kr
CYTKMU MOJIep>XXUBas B TOCAeIYIONeM KOHIIeHTpa-
LIMI0 TaKpoaumyca B KpoBu 10-15 HI/MJI B TeueHmMe
MepBOro roja rmnocsie onepauun [18].

Yepe3 roj mocjie TpaHCIUIAHTALMM Ccepalia
03y TaKpoJMMyca MOAOGMPAIOT TaKUM 06pasoM,
YTOOBI KOHIIEHTPAIMS IIPerapaTa B KpOBM COCTAB-
sisia 5-10 Hr/mit. TakpoauMyc HasHA4YaeTcs B CO-
yeTaHMM C MpernapaTaMy MUKODEHOJIOBOI KuUC-
JoThl (MuKodeHosmaTa Modetusn B mose 2000
MT/CYT, WX HaTpus MuKodeHosnaT B mose 1440
mr/cyr) [18].

Bce GosibHBIE, TTepeHECHIME TPAHCIUIAHTAINIO
cepAla, HyKIalTCs B IICUXOJIOTMUYECKO, pusnde-
CKOJ M COLMAbHOM peabuinuTalMu, HalpaBjIeH-
HOJi Ha jledeHue U MPOoPUIAKTUKY eI pecCUBHbIX
pacCTpoOMCTB, coLMann3aluio, pa3sBUTHUE IUCLIM-
TJIMHMPOBAHHOCTY B COOTIOIEHNM BpaueOHbIX pe-
KOMEHJaluii 10 TpueMy  JIeKapCTBEHHBIX
cpenctB. Takke BceM OGOTbHBIM TOKa3aHbl Gu3U-
YyecKye TPeHUPOBKY C a3po6HOI HarpysKkoii [18].

[Ip HeOC/JIO’KHEHHOM TeueHUM Iocjeornepa-
LIMOHHOTO Mepuo/ia MOBTOPHbBIE IMOCeleHMs Bpaya
clenyeT BBITIONHSTD uepe3 Kaxabie 10 nHeli (pa3 B
HeJe/ll0) B TeueHue MepBOTO Mecsia, Kaxaple 2
HeJe/lN B TeueHMe 2-TO Mecs1ia, eXkeMeCsIYHO B Te-
yeHMe 1-ro roga u Kaxkaple 3-6 MecsiieB B mocjie-
Iylolllee BpeMsl IIOC/ie TpaHCIUIaHTauuu. ITIoBTOp-
Hble KOHCY/IbTAIlMM U 00C/IeJOBaHNUSI MOTYT IIPO-
BOAUTHCS 4alle B (JIyyae DPa3BUTUS OCJIOKHE-
Hui [28].
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BoiBoabI

e  CyliecTBYIOT TPU BUJA peaKLu OTTOPXKe-
HMSI TpaHCIUIaHTaTa IOocjae Iepecajgkyu cephla:
CBEpXOCTpOoe OTTOpPKeHue, OCTPOe OTTOpPIKe-
HU€ ¥ XpOHUYecKoe oTTopxeHmue [10].

e  liMMyHOCYIIpecCMBHas Teparus Ojs Ipe-
OYTIpeXIeHUsT peakluy OTTOPKeHMS TpaHCILIaH-
TaTa Has3HauvaeTcs cpasy 1o, BO BpeMsl U Iiocje
oriepalu U COCTOUT U3 IBYX da3: paHHei MHAYK-
UMM U JOATOBPEMEHHO noaaepkku [17].

e DBa3oBbIMM KOMIIOHEHTaMM MMMYHOCY-
MPEeCcCMBHOI Tepanuyu TMocjae TpaHCIIaHTaluu
cepana SIBISIIOTCS. MHIUOUTOPBI KaJIbIMHEB-
PUHAa, HUKJIOCIIOPUH U Takposaumyc [19].

o  CrienyaaucThl 110 BCEMY MUPY JUIIb B I10-
cleqHMe HEeCKOJIbKO JIeT Haudalu MCII0Jb30BaTh
npernaparsl Ajsl ToAaBAeHUs MMMYHUTeTa U 3a
HECKOJIbKO 4acoB Ji0 omepaiuu, TO eCTb B IMpej-
OTepaliMOHHOM TMOJATrOTOBKE, YTO 3HAUUTEIbHO
MOBJIMSIZIO Ha CTATUCTUKY BBDKMBAEMOCTM Mallu-
€HTOB M CHM3WJIO UMCJIO peakiuil OTTOpPKeHUS
TpaHCIIaHTaTa.

e CorsacHO TOC/JE€IHMM [IaHHBIM IIpelo-
CTaBJAE€HHBIM  MEXIYHApPOOHBIM  OOIIECTBOM
TpaHCIVIAHTAIMU CePAIIA U JIeTKUX: 1-TeTHSIS BbI-
SKMBaeMoCTb cocTaBuiaa 84,5%, 5-ymetHsas 72,5%.
BbpDKMBaEeMOCTh YBEJIMYUIOCh MO CpaBHEHUIO C
1980 romamu (1-71eTHSISI BBIKMBAeMOCTb 76,9%, 5-
JeTHsIa 62,7%). B [lIBeiinapuu cOOGIIVIIN O JOCTHU-
skeHun 20-neTHeit BkuBaemoctu (55,6%) [20].

e  VBeinyeHMe TIPOLIEHTA BBIKMBAEMOCTHU,
CBSI3aHHO C M3MeHeHMeM BefeHUS MallieHTOoB, a
MMEHHO MMMYHOCYIIpeCCUBHOM Tepanuu. Of-
HaKo, Ha JaHHbIi MOMEHT, OUeHb MaJjo JaHHbIX O
CTaTUCTUKE TI0 BbDKMBAEMOCTH MAalleHTOB, Tepe-
HeCHIMX TPpaHCIUIAHTAlMIO cepAala, no Kasax-
CTaHy, BeJb MepBas olepalusi MO Mnepecagke
cepaua B KasaxcraHe 6bl1a ITpoBeieHa Bcero 9 et
Hasajg. bymem HagesaThbCs, UTO OIMBIT 3apyOEKHBIX
CTpaH U afieKBaTHasl UMMYHOCYTIpeCcCUBHas Tepa-
M¥isi, TOMOTYT HaM YBEJIMYUTD BbIKMBA€MOCTb TTa-
LMEHTOB I0C/e TPaHCIUIaHTalMK cepAla.

Pexomenpanmn

1. Bcem 6GosbHBIM TIOCTE TPAHCILIAHTAIUMU
cepilia TOKa3aHbl GuU3nYecKue TPEHUPOBKU C
aspo6HOIT HAarpy3KOii.

2. Bcem 60ybHBIM, TIEpEHECHIVM OIepPaIio
I10 TPAHCIUIAHTAIMM CEPAIA a6COTIOTHO IMTPOTUBO-
ITOKa3aHO KypeHue U yIoTpedieHe aKoTroIsl.

3. Bce 6onbHbIE, OKMIAIONIVE TPAHCIIIAHTA-
IIMIO CEPLIA, ¥ PEIUITMEHTDI JOJIKHBI ITOTPE6ISITh
aJleKBaTHOEe KOJIMYeCTBO Ka/IbLMs U BUTAaMMHA D.

4. BceM manueHTaM I10C/Ie TPaHCIUIAHTALIUU
cepaua B TeueHue roga MoKasaH

npodbunakTuueckuit mpuem 6mchochaHaToB Ha
MPOTSKEHMU TePBOTO TOJa TOC/Ie TPAaHCIUIAHTa-
U CepAIa.

5. O6s3aTenbHO MpoduiakTMUecKoe Ha3Ha-
yeHue aHTUOMOTUKOB Mepe MPOBeIeHNEM OIle-
paTMBHOTO BMeIIATe bCTBA.

6. BepeMeHHOCTBH He cJleflyeT IIIAHMPOBATD B
TeyeHue 1-To ToOIa TMOWIE TPAHCIUIAHTALVN
Cep[lia B CBSI3M C IOBBIIIEHHBIM PYCKOM OTTOPKE-
HMA TpaHCIUIaHTaTa [23].
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PREVENTION OF REJECTION REACTIONS
IN HEART TRANSPLANT PATIENTS

Abstract. Heart diseases leading to chronic heart failure become more and more every year, which entails a
large number of patients who need staged and long-term treatment of chronic heart failure, including heart trans-
plantation. The most common complication after such an operation is rejection of the transplanted heart. To avoid
and prevent transplant rejection, the patient is prescribed immunosuppressive drugs for life.
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