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CrnenoBaTenbHO, YBEIMUYUTCS 3HaUYeHUE (YHKITUH
T (2).

Takum oOpaszoM, B paboTe chopMyaupoBaHa OC-
HOBHAas IpooOIemMa CTpOUTeILCTBA ceTu 00bekToB [[TB
(bopMe «IeTIn BOBICUCHHOCTH»: BBLICISEMbIE CPEl-
CTBa SIBIIAIOTCS OJJHOBPEMEHHO M MEXaHU3MOM, U pe-
CYpPCOM yTIpaBIICHHS.

CornacHo 3TUM COOOpaKEHUsIM, MPH yIPABICHUH
CTpPOUTENBbCTBOM ceTh 0o0bekToB IITB cymectByer
OTpaHUYEHHUE 0 MPSAMOMY MPUMEHEHHUIO MEXaHU3MOB
OroIKeTHOTO ympaBieHus. B cioydae, xorma HeoOXo-
JUMO JaTh OTBET Ha BOMPOC: «HYXXHO JIU BBIIEIATH
OIOIKETHBIE CPEIICTBA Ha MPOIOJKEHHE (3aBEPIICHIE)
00BEKTa CTPOUTEIHCTBA IIPU HETIOIIHOM OCBOCHUH BBI-
JICICHHBIX CPEJCTB B MPEIBIAYIIEM OTYETHOM IIEPHO-

Jie», HeoOXOAMMO MPOU3BOAUTH AHAJIN3 BBIICIICHHBIX
WHJIUKATOPOB, YUUTHIBAIOLIUX CHEHUPHUKY CTPOUTEIb-
crBa o0bekToB [ITB.

Jlannas mpoOnema cBoiictBenHa MmHOTUM DL, on-
Hako OOoJbINasi MPOIOKUTEIHHOCT IIPOEKTOB CTPOH-
TenbcTBa 00hekTOB L1 TB 1 rX B3auMOCBSI3aHHOCTH ITPH
BBICOKOM aBTOHOMHOCTH OPTaHU3alUU-ITOAPSTUUKOB
JleraeT 9Ty mpoodieMy 0COOEHHO aKTyallbHOM B paMKax
pelraeMoi 3a1auu.

Taxkum oOpazoM, HayYHO-TEXHHYECKas 3amada pa-
[IMOHAJILHOTO YIPABICHUsI CTPOUTEIBCTBOM OOBEKTOB
cetu IL[TB cocTouT B onTUMH3auu Kputepues (2-3)
¢ yderoM mHIUKaTopoB (6—7). Jlanee B pabote mpen-
JlaraeTcs perieHne 3ToN 3a/1a4i ¢ UCTIOIF30BAHNEM CO-
BPEMEHHBIX CPEJCTB WHTEIUICKTYaTbHOM MOINEPKKU
MIPUHATHS PELICHUN.

Jlst periernst 0003HAYEHHON MPoOIeMBbl OBLT pas3-
paboTaH METOJ palMOHAIBLHOTO YIPABIEHHS CTPOH-
TeJIbCTBOM 00bekTOB cetr LITB, ocHOBaHHBIN Ha TI0-
CTPOCHUHU KapT CTOWKOCTH (PUCYHOK 2), U CTPYKTypa
MPOOIEMHO-OPUEHTUPOBAHHON CHUCTEMBI YIPaBICHUSA
palMoOHAIIBHBIM paclpelielieHneM OO/PKETOB Ipu (Bu-
HaHCUPOBAHUU CTPOUTEILCTBA 00bEKTOB ceTr L[TB.

Ornenka mokasareneli MO)KeT OBITh IMPOW3BEICHA
B YHCJIEHHOM BBIpaXXEHUH (B ATOM cllyyae HEOOXOIUMO
OTCJIeKMBATh JUHAMHKY M3 W3MEHEHHUS BO BPEMEHH),
00 Ka4eCTBEHHO — 3HAYCHHE BBICOKOC/CpEIHEES/HI3-
koe (B/C/H). C moMoIpio KapThl ONPEACIISIIOT MPeIei
CTOMKOCTH IIJJaHA K BHEILIHUM BO3ICHCTBUAM, KOIAa
HEOOXOMMMO MepeiTH OT aganTallld U COCTABJICHUS
HArOHHBIX TPA(UKOB K CYIIECTBEHHBIM H3MEHEHUSIM.
B pesynberare anannza HHAUKATOPOB MOXKET OBITH IPO-
M3BEICHO YIPABICHUYECKOE BO3/CHCTBUE: OXHIAHHE
(MOHUTOPHHT — KOHTPOJIb), YBEJINYCHHE OIOKETa, CO-
KpaleHue Oro/pkeTa, 3aMeHa UCIIOTHUTENI U TaK Jdajee.

Kownrpons xona peanusanuu IIporpammsr

DakTHYECKUE
[TnaHoBbIe TaHHBIE
JIaHHbIE 6 N
(cpokn (conep:xanue pador, Kapra croiikocTu npoueccon
CPOKH, CTOMMOCTb, %
H CTOHMOCTE) PpOKH, ) Tun coObITUsS Puckn CBsI3aHHOCTD JleiicTBue
'V R(T/L)j miaHa W;
JloctikeHne Pacuer Omno3nanue B B VBeneunue
>
KOHTPOJIbHBIX T.C.RW B H 3amena
noKaszarenei H B Coxkparenue
o o H H Osxnyanne
TKJIO- CHKa
u OnepexeHne B B Oxuganue
HEHHUs Y3KHX B o Sanera
(cpoxu Wnenrudukanus MecT
«HeTIH HeocBoenue B B 3ameHa
U CTOH- <
<
MOCTB) BOBJICUEHHOCTHY B H Cokpauenne
H B Osxujanue
Hporwo3 Bu6 H H CokparneHue
b100]
y AOCTIKCHUS P [lepepacxon B B Oxunanue
BO3ZCH-CTRHS B T 3
IpoBenenue amMeHa
yIPABIEHYECKUX | H B Coxkparnenue
. <
MepOTPHSTHIL H H Coxparmienue

Pucynok 2. MeTon pariioHaJIbHOTO YIIPABICHUS CTPOUTEIBLCTBOM 00BeKkTOB cetr LITB

Ba3oBbIM »nMEeMEHTOM MEXaHHW3Ma  YIPABICHUS
CTPOHTEIHCTBOM SIBIISCTCS B3aHMOCBSI3b IUIAHHPOBA-
HUSl, MOHUTOPUHTA, YTOYHEHHUSI U KOPPEKTUPOBKH Iie-
JIEBBIX TOKa3aresield MEpOIPUATUN, IEPEUHS POBOJIU-

MBIX MEPOIPUSITUI U BBIICISIEMbIX HA X Peali3aluio
00BpEeMOB (PHAHCOBBIX PECYPCOB.

[TpakTHyeckas peanu3aius U anpoodarus pe3yibra-
TOB pa0oTHI [2] OBIIIM OCYIIECTBICHHI B PaMKaxX OTYETa
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1o Hay4dHO-HccaenoBarensckord pabore HUM Pamumo
«OcymecTBIeHNE KOHTPOJIS 3a pealu3aleil Mepo-
MPUATHI (enepanbHOl 1eeBoi mporpaMMel «Pa3Bu-
THE TenepaauoBenianus B Poccuiickoit @enepanun Ha
2009-2018 roap» 1 MOHUTOPUHTA JTOCTHXKEHUS I1eTie-
BBIX MHIMKATOPOB U TOKa3aTesei 3p(hekTHBHOCTH pe-
AIM3alUU IPOrpaMMbD. ABTOPOM IIPEUIOKEHA CXeMa
B3aUMOJICHCTBUS MEXKIy OCHOBHBIMH YYaCTHHKAMHU
cTpouTeNnbcTBa 00bekTOB ceT L[TB, onpenenens! Ha-
TIPaBIICHNA U COiepKaHNe HH(OPMAIIMOHHBIX TTOTOKOB
JUIA oOecrieueHNs] MOHUTOPUHTA M KOHTPOJIS 33 XOIOM
BBITTOJTHEHHS CTPOUTENHCTBA.

TakuMm 00pa3oMm, aHaIW3 CHUCTEMBI YIIPABICHUS
CTpOUTETLCTBOM 00BhekTOB ceTu LITB mo3Bomimi BbI-

SIBUTh M WCCJIENOBaTh Cleu(pHUIecKrne 0COOCHHOCTH
ynpaBieHus (UHAHCHUPOBAHHEM MEPOIPHIATHN CTpO-
urenbcTBa 00bekTOB cetn L[TB B Poccuiickoii De-
JIEpalliyl ¥ OINpPENeNUTh BIHSIOMmNe (HaKTOPOB, B TOM
9Hclie pernoHalbHBIe. B paboTe mpeamoxeH MeTon
PaIOHANBHOTO YIPABICHHUS CTPOUTEIHCTBOM 00B-
ektoB cetu L{TB, ocHOBaHHBIN Ha MOCTPOEHUHU KapT
CTOMKOCTH, W TIPEIJIOKEH MaTeMaTHUYecCKUi ammapar
(anrOpUTMBI) MPOTHOZUPOBAHUS  (DKCTPATIOJISIIHH )
U aHaNU3a TOoKa3aTeseil TOCTIKEHHS LEIeBBIX WHIH-
KaTopoB W IOKa3aTesel, yYUTHIBAIOUIUNA pEeruoHajb-
HBIE KpHUTEpPHH (KOPPEIALHOHHO-PETPECCHOHHBIN
aHaJM3) U crenu(uKy yrnpapiIeHUs] CTPOUTEIbCTBOM
o0bekToB L[TB.
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MHOTI'OCJIOMHASI MOJEJIb ITOABUKHOM CEHCOPHOM CETH

B cmamwe paccmampusaiomest nogvle acnekmvl MOOEIUPOBANUSL U NOCTPOEHUSI CEHCOPHBIX cemell CO2NACHO
cospemennou Konyenyuu Humepnema eewei. B uacmmnocmu, npediacaemcsi GopmanibHas MHOZOCIOUHAS
MOO€b NOOBUIICHOU CEHCOPHOU Cemu, ONUCHIBAIOWAs BO3MOICHbIE NepeMeujetust ABMOHOMHbIX YCHPOUCE
cbopa u 06pabomku OAHHLIX 8 NPOCMPAHCMEe U GpeMeHU. J[aHHas MoOelb NO360Jsen CHOPMYIUPOSANb
MHO2OKPUMEPUATbHYIO  3a0auy OnmuMusayuu npoyecca cobopa u o00pabomku OAHHbIX U Pealu306ams
aneopUMMU4ecKoe U NpoSpamMmHoe obecneyenue OmKpblmoll U pacnpeoeieHHol OUaeHOCIMUYEeCKOU CUCmeMbl
€ UCNONB30BAHUEM MYILIMUALEHMHbIX mexHoAo2ull. [Ipednodcennas mooens modicem Oblmb UCNOTL30BAHA NPU
NOCMPOEHUU OUAZHOCMUYECKUX CUCMeEM Ol PACIPEOeNeHHbIX 00beKno8 MEeXHUYECKOU UHGpacmpykmypol
(mpyoOnpo6ooos unu cemeil c6s3u) Ui MeOUYUHCKOU OUACHOCTMUKY, O] KOMOPBLIX He0OX00UMO peanu308amb
NOCMOSIHHBIN MOHUMOPUHE MEXHUYECKO20 COCMOSIHUSL OZPAHUYEHHBIM NO KOIUYECMEY UTU HAZHAYEHUIO YUCTOM
0amuuxos.

Knrwouesvie cnosa: unmepnem sewyetl, cencopmvie cemu, 60buiUe OAHHbIE, MYTbMUALEHINHbIE MEXHOLOSUU.

B Hacrosimee Bpems akTyalbHOH SIBIsSETCS Ha-
YUHO-TEXHMYECKasl 33jladya peaju3allil COBPEMEH-
HOW koHmenuuu MHTepHeTa Bemed (the Internet of
Things, 10T) [3, 5, 10] B pacnpeneneHHbIX cucTeMax
TEXHUYECKOH JMarHOCTUKU. Takne CHUCTEMBI HMEIOT
pacIipe/ieIecHHYI0 apXHTEKTypy W CTPOSTCSI B BHJE
ceTell aBTOHOMHBIX YCTPOMCTB CBSI3H, CIIOCOOHBIX B3a-
MMOJICHCTBOBATh MEXAY CO0OH B pEKUME PEeaIbHOTO
BpeMeHH. [1pu 3TOM KaXKIbIi y3€I CeTH MOXKET HCTIONb-
30BaThCs IS cO0pa, 00pabOTKY MITH TTepeaadu JaHHBIX
1 QYHKIMOHUPYET T10]] YIPABICHUEM MYJIBTHAr€HTHO-
ro mporpaMMHoro obecneuerus [ 1, 11], peamu3syromie-
TO aBTOHOMHOE ITOBE/ICHHE M MH()OPMAIIMOHHOE B3aH-
MOZICHCTBHE C IPYTUMH Y3JIaMHU CETH.

JlaHHbIE BO3MOXKHOCTH TIO3BOJISIIOT JHArHOCTHYE-
CKOM cHCTeMe U3MEHSTh CBOIO KOH(UTYpalnio B OTBET
Ha COOBITHS BHEITHEH CPEIbl, TIPEICTABIISATH OTKPHITHIC
nHTepdeichl JUIl TOAKIIOYEHUSI HOBBIX YCTPOMCTB
1 TIPOM3BOJUTEH OaTaHCUPOBKY COOCTBEHHOH 3arpy3Ku
B COOTBETCTBHM C BO3HUKAIONIMMHU IOTPEOHOCTSIMH.
B3anmopeiicTBie aBTOHOMHBIX YCTPOHCTB Pa3HOTO
THIIAa B TETEPOTCHHOW OTKPBITOH HH(MOPMAIIMOHHON
cpeze MOXKET OBITh OMHCAaHO C ITOMOUIBIO MOCIIENA0BaA-
TEJIBHOCTH COOBITHH TOIKIIOUEHHs, 0OMeHa coolIie-
HUSIMH, HACHTH(UKAIUU 1 TOMy rogoOHoe. B cospe-
MEHHOW paclpeaereHHON UarHOCTHYECKON crcTeMe
TaKkuX coOBITHH MHOTO (0OJIBIION (U3MUECKHH 00beM
JIAHHBIX), OHU JIOCTaTOYHO MHOTOOOpa3HbI U TpeOyroT
BBICOKOCKOPOCTHOM 00palboTku. B cBsizm ¢ oTHM, 3a-
Jlavy yrnpasJeHus: cOopoM 1 00paboTkol nH(popMan
B cucteMe cbopa 1 00pabOTKH JaHHBIX C pacHpesiesieH-
HOW apXUTEKTYphI CIIEAyeT OTHECTH K npobieme BIG
DATA [6].

YunTeIBas XapakTep BO3HHUKAIOMIMX COOBITHH
W JIeHCTBUH O WX WACHTU(UKALUH, JUIT MOJCIUPO-

BaHUsI MIPOLECCOB B3aUMOJECHCTBUS TUATHOCTUYECKUX
ycTpoiicTB cOopa u 0O0pabOTKH JaHHBIX HEOOXOANMO
UCIONB30BaTh TEOPHUI0 HEIKBUAUCTAHTHBIX BpPEMEH-
HbIX psaoB [4]. MeToabl U MOAENU JAaHHOW TEOPUH
CrIOCOOHBI 00pabaThIBaTh MOTOKHM AAHHBIX C HEPABHO-
MEpPHOH AMCKpeTU3aluel 1, BMECTE C TE€M, yCTOMYH-
BBl K HE3HAYUTEIILHBIM OTKJIOHEHHSAM (OIICPEKCHUAM
W OIIO3JaHUSIM) IIPU PELICHHH KOHKPETHBIX JHarHo-
CTHUYECKUX 33/a4.

PacnpenenenHas apxuTekTypa AMAarHOCTHYECKON
CUCTEMBI C y4deToM KoHuenuuu HHTepHeTa Bemiel
1 TpeOOBaHUH NHTEpONepadeTbHOCTH YacTO MPEICTaB-
JSIeTCsl B BUJIE CETH WM Tpada, y3JIaMu KOTOPOTO sIB-
JISIFOTCSI IPOrPaMMHBIE MM allapaTHO-IIPOrpaMMHEIE
KOMITOHEHTBHI, CTIOCOOHBIE B3aHMMOJICHCTBOBATH MEXKIY
coboii myrem oOMeHa MHpOpManKeil B Bujie coode-
HUA ¥ oOyajaromye aBTOHOMHBIM IoBeAeHHeM. [l
MOJIETUPOBAHUSL TAKOW apXUTEKTYyphl HCIOIb3YIOTCS
n npeanararorcst P2P (peer-to-peer, paBHBIN ¢ paBHBIM)
Mozenu B3aumopeictus [7, 12]. Cpenn KiroueBbIX
cBoiicTB P2P cereli oTMedaeTcs AenieHTpanu3anus (To
€CTh OTCYTCTBUE E€AMHCTBEHHOIO KOHTPOIHMPYIOLIETO
opraHa ynpaBJIeHHs), 3aMMCTBOBAaHHE PECYPCOB U aB-
TOHOMHOCTb. P2P ceTtb Qopmupyercss n m3mensercs
JIUHAMUYECKH, OHA MOXKET IIePECTPAUBATHLCS, COXPaHSS
IIPU 3TOM CBOM CIIOCOOHOCTH TI0 Iiepenade nHdopma-
LUH B PEKUME PEATTLHOTO BPEMEHN.

B pacnpeneneHHON OUarHOCTUYECKOW CETH aB-
TOHOMHBIE YCTPOHCTBA CBSI3M MOTYT BCTyNaTh IpPYyT
C JIpyroM B HOMApHBIE OTHOIIEHUS Pa3IMYHON ceMaH-
TuKU. Tak, ycTpolCTBa pa3HOU cHelMaau3alld MOTYT
00BEIMHATHCS JUTS BBIMOIHEHHSI KOMIUICKCHOW JIMarHo-
CTHKH, OJHOTHIIHBIE YCTPONCTBA MOTYT B3aUMOJEH-
CTBOBATh AJISl yTOUHEHHS IOKA3aHUIl, B paMKaxX BBIIOJ-
HEHUS [TOCPEJHNYECKUX (YHKINH, YCTPOHCTBA MOTYT
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YYUTBIBATh TEPPUTOPHAIBHOE PACIIOIIOKEHHUE JPYT
JIpyra u ToMmy nogo0Hoe. B 3To#i cBs3M B pacnpeneneH-
HOHM MarHOCTUYECKOM CUCTEME MOYKHO BBIIEIUTH pe-
aJbHBIE U BUPTYaJIbHBIC TIOICETH, THHAMUYECKHE, CO3-
JaBaeMble UIS PEIICHUS OMpPEIeCHHBIX TaKTHYECKUX
3ama4. [y MOIeTMPOBaHUS TAKOTO PEIICHHS B paMKaxX
MMHPUHTOBOTO B3aMMOJCHCTBUS Tpe/IaraeTcs mocTpo-
WUTh TaK HA3bIBAEMYIO OBEPICHHYIO CETh.

Ogeprell — omepanys HAJOXKEHUS APYT Ha JApyra
JIBYX WM OoJiee CIIoeB, B pe3yibTaTe KOTOPOoi 00pasy-
€TCsl OJIMH MPOU3BOHBIN CII0H, collepKalifii KOMIIO3HU-
LUI0 TIPOCTPAHCTBEHHBIX OOBEKTOB MCXOIHBIX CIIOEB,
TOTOJIOTHIO ATOW KOMIIO3UIIMU U aTpuOyThl, apudme-
TUYECKH WIH JIOTHYECKH TPOU3BOAHBIC OT 3HAYCHHN
aTpuOyTOB HCXOMHBIX OO0BEKTOB. Takum oOpa3oM,
OBepJIeiiHast CeTh — ITO BHPTyaJbHAs CETh, CTPYKTypa
KOTOpO# OTJIMYaeTcss OT peajbHON KOMMYHHUKAIIMOH-
HOMH ceTH, Ha 0a3e KOTOPOii 3Ta oBepJieliHas ceTh (hyHK-
LIMOHUPYET. Y3JIbl OBEPJIECHHON CETH CBA3AHBI MEXY
c000i1 JTOrmueCKUMH pedpaMu, «CIOKHOCTBY TPOXOXK-
JCHUS KOTOPBIX MOXKET OBITh OTIIMYHA OT PEasbHOTO
BPEMEHHU WM CTOMMOCTH, KOTOpbIe TpeOyeT mepeme-
IIEHNE B IPOCTPAHCTBE.

B pabotax [2, 8, 9] onuchIBalOTCS TEXHUYECKUE
peLIeHUs, TO3BOJISIIONINE Peann3oBaTh (DYHKIHMOHAb-
HOCTb TIOCPETHIYECKOH NEATETBHOCTH, KOTOPask BKIIO-
4aeT BO3MO)KHOCTH OallaHCHPOBKH 3arpy3kKd B COOT-
BETCTBHH C WHTCHCHUBHOCTBIO MOTOKA TEKYIIMX 3a/ad
ycTpoiicTBa. Pa3BuTe 1aHHBIX pe3ysbTaTOB MO3BOJIU-
70 chOPMYIUPOBATH HOBYIO MOJEIb MHOTOCIOWHOM
TOABUKHON CEHCOPHOM CeTH JIsi COBPEMEHHOM pac-
TpEeJeIEHHOM INarHOCTUYECKON CUCTEMBI.

OnpenenuM 00BEKT UCCISTOBAHUS KaK TOABIKHYIO
CEHCOPHYIO CETh PACHpENICICHHOW TUArHOCTUKU — pac-
TIPEACICHHYI0, CAMOOPTaHHU3YIOILYIOCS CETh MHOJKECTBA
JIATYNKOB (CEHCOPOB) M MCIIOJHHUTENBHBIX YCTPOWCTB,
KOTOPBIE MOTYT U3MEHATH CBOE MOJIOKEHHE B TIPOCTPaH-
CTBE M, TaKMM 00pa3zoM, MOIU(HUIIMPOBATH TOMOJIOTHIO
CeTH B 3aBUCHMOCTH OT IOCTABJICHHBIX 3a/1a4. B kade-
CTBE IpUMEpa TaKOH CeTH MOKHO IIPUBECTH Oecrpo-
BOJHYIO CETh MEAUIMHCKUX YCTPOIHCTB MHATHOCTUKU
MAIIMEHTOB B CTAI[IOHAPE WJIM MHOKECTBO YCTPOICTB
JIMarHOCTUKH TPAHCIIOPTHOM HH(PACTPYKTYpPBI Kese3-
HOW TOpOTH, 00BEANHEHHBIX KaHAJIaMH CBA3U.

[IpencraBuM MOIBMKHYIO CEHCOPHYIO CETh B BHJIE
Habopa AMAarHOCTHYECKHX yCTPOMCTB cObopa m obpa-
6orku naHHbIX d;, i =1..N.

Omneparust U3MEpEHHs] 3HAYCHHS OIPEeICHHOTO
rapaMeTpa MOXKeT OBITh 3a/1aHa B BUJE

i jlk = (di,gj,S;,V,-,j,,,k,t,-,j,,,k), (D),

rae g; — pacloloXeHue (JoKauus) ycTpoiicrsa
B MOMEHT U3MEpPEHHUS;

§; — HM3MEPAEMBIH IapaMeTp, XapaKTepU3yHOIHUN
CEMAaHTUKY U3MEPEHUS U THII U3MEPSEMON BETNUNHBI;

l; j 1 — BPeMs BBINOJIHEHHS ONEPALIN U3MEPEHHS;

Vi jlk — HOIYYEHHOE 3HAYEHUE M3MEPAEMOH BeNu-
YUHBI.

Mesxy cOOBITHSIMA MOTYT OBITh BBICTPOCHBI pa3-
JIMYHBIC OTHOIICHHS, OIIpe/ieNisieMble OyJIeBbIMU (yHK-
LUSIMU.

O06o03HaYUM TUTaH U3MEpeHul ¢,. [lnan n3mMepeHuit
OIIpECIISIET TOPSI0K U3MEPEHHH BO BPEMEHH, TO €CTh
COZIEPIKHT TIOCIIEIOBATEIBHOCTh COOBITHIA:

Nijlhx = n(ei,j,z,k >q ): {0’ 1}’ 2,

e G- lei 1k dn bles i 1 ko0 )

“Ciyjiliky 7 Gyl s
bynem cumrark, 4TO M3MEpEHHUs B IUIaHE YIOPSI0-
YEHBI 110 BpEMEHH U3MEPEHUSL.
O60o3Ha4nM MapLIpyT U3MepeHuii 7, MapuipyT co-
JIEPIKUT MOCIIEA0BATENLHOCTh H3MEPEHHH, TPOU3BO/IH-
MBIX B Pa3HbIX JIOKAIHUSIX:

e jany =nlexm )=10.1]. (3).

ByneM cuutarh, 4TO JTOKAlMU B MapLIpyTe yIops-
JIOYCHBI IT0 BPEMEHH TTOCEIICHUS.

Takum 00pa3oM, KaKIbli IUIAH HIIM MapIiIpyT H3-
MEpPEHHUIl COAEPIKUT YMOPAJOYCHHYIO COBOKYITHOCTH
COOBITHII, KOTOpbIE MPOMCXOIAT TOCIEIOBATEIHHO
B pa3Hble MOMEHTHI BpPeMEHH (MM MOTYT IUIaHHPO-
BaThCsl HA Pa3Hble MOMEHTHI BpEeMEHH B OyIyIIeM).

VYuurteiBas 0OIIMI XapaKTep TPYHIHUPOBKH COOBI-
THI, COBOKYITHOCTh BCEX IUIAHOB HU3MEPEHUU MOKET
ObITh OOBEMHEHA BO BPEMEHHOW CJIOW, a TepeveHb
BCEX MapUIPyTOB — B IPOCTPAHCTBEHHBIN CIION MOJI-
BM)KHOW CEHCOpHOU ceTu. [lmanbl U MapupyTsl MOTYT
mepeceKkaTbcs MO COOBITHSAM, TaK KakK OJHO COOBI-
THE U3MEPEHUS] MOXKET BXOIUTHh B HECKOJBKO IUIAHOB
u MapupyToB. OHAKO, YUUTHIBas JaHHBIE OMpeaeie-
HUSI, BDEMEHHOMW U MPOCTPAHCTBEHHBIN CIIOU SIBIISIOTCS
OpPTOTOHAJIFHBIMH B CHITy HETIEPECEeKaeMOCTH, Helepe-
KPBIBAEMOCTH COZIEP’KUMOTO JIEMEHTOB, 00pa3yIONIIX
LEJIOCTHYIO CUCTEMY KasKIO0TO CJIOSI.

B pamMkax 3amaud KOMIUIEKCHOM AMArHOCTUKHU He-
00XOAMMO TaKXKe BBIICIIUTh CEMAaHTHYECKHUH CIIOH, 115
Yero ONpeNleNuTh 3a4a9y UACHTH()UKAIIUN B BUJE MaT-
TepHa P, ¥ GpyHKIHU:

Cijlkz= (P(e;, ko Pz )= {0, 1}- 4).

[MarTepn p, onuchIBaeT HAOOP OMPE/IEICHHBIX 3HA-
YEHHH V; ;; i, KOTOPBIE M3MEpseMas BEIMMHA §; IPH-
HUMAET B MOMEHTBI BPEMEHH [; ;;; COOTBETCTBEHHO.
DTOT HAOOP XapaKkTepHU3yeT BHICOKUN PUCK BOZHUKHO-
BEHHMsI HELITATHOW CUTYAIlMH, TIOATOMY MOXKET UCTIOIb-
30BaThCS B 3a/1a4aX TUArHOCTUKH.

OtmeTnM, 4TO COOBITHSA € ; ;| TIOMEYEHBI, TAK KaK
OIUCHIBAIOT OXKHJAEMble 3HAYCHHUS! HUACHTH(DUIHPYE-
MBIX TAPaMETPOB.

COBOKYITHOCTD TIap

Q=G i o Dy ey JH P 101z ) (5)

o0pasyeT OHTOJOTHYECKYI0 MHOTOCIOWHYIO MO-
JIeJb TTOJIBM>KHOM CEHCOPHOM CEeTH.

[TpousBenennas hopManu3aius MO3BOJSIET MOCTa-
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BUTH M PEUINTH 33734y IJIAHWPOBAHHS KOMIUIEKCA H3-
MEPEHUH CIIeTYIONTIM 00pa3oM.

PaccMoOTpuM CIIOXKHYIO pacHpeeIeHHYIO TeXHUIe-
CKYIO CHCTEeMY, pabOTy KOTOPOH MOJKHO OMUCaTh Habo-
POM TapaMeTpoB, 33 AaHHBIX TS Pa3IUYHBIX JTOKAIIHH.
Jnst maaupoBaHusi paboOThl TaKOH CHCTEMBI MOYKHO
BBIICTIUTh peajbHbIE COOBITHA W3MEHEHHS Mapame-
TPOB, COOTBETCTBYIOIINE KPUTUUECKUM (HEIITATHBIM)
cutyarusaM. [Ipu Hamuunm B 6a3e 3HAHWNA JUATHOCTH-
YECKOM CEHCOPHOM CEeTH MaTTepHOB, OIMHUCHIBAIOLINX
TaKkue CUTyalud, 0a3oBas 3agada OOECIIEUEHHUS CBO-
eBPEMEHHON TUArHOCTUKH COCTOUT B IUIAHHUPOBAHUHU
COOBITHIA U3MEPEHUI TAKUM 00pa3oM, YTOOBI B MOMEHT
BO3HHUKHOBEHHUS HEIITAaTHOW CHUTyallud B JIOKAIUSIX
¥ B MOMEHTHI BpeMEHH, CIIeIH(PUIINPOBAHHbIC MTaTTep-
HaMH, U3MEPEHHs OBLIH MTPOBEICHBI.

Jpyrumu coBaMu, Tl BOSHUKAIOIINX HEIITaTHBIX
CHTYyallMii, OIIMCBIBAEMBIX NATTEPHAMH p ., HEOOXOIH-
MO 00€CIIeuHTh COOTBETCTBYIOIINE U CBOEBPEMEHHBIC
COOBITHS U3MEPCHHUS €; ;1

Np Ng Ng Ny Ny Np

P= ZZZZ Z Zei, gkl @ik

z=li=1 j=li=1kl=lk2=1 (6)
b

~5[t,~’j’[’k1 :ti,j,l,kz iAtp:I—)N

pmax

e At, — MHTEpBal JIOTTYCTUMOMN 3aJePKKU U
OTIepEKeHUS U3MEPEHHS;

N , max — KOIIMYECTBO BCEX PEANIbHBIX COOBITHIA, CO-
OTBETCTBYIOIIMX HEIITATHON CHTYallMd M OMHCAHHBIX
MaTTepHaMHU.

IIpu cranroHapHO CEHCOPHOM CeTH AaHHas 1eib
oTIpeieNiieT AOCTAaTOYHOCTh IHCKPETH3alUU H3Mepe-
HUH 1715 UACHTHPHUKAINN U3BECTHBIX KOJIeOaHuil n3Mme-
psieMbIX CUTHAJIOB. B MOIBMXHOW CEHCOPHOM CeTH He-
00XOOUMO OMOJHUTEIBLHO 00€CIIEUnBATh DKOHOMUIO
pecypcoB (KommuecTBa YCTPOUCTB cOopa U 00paboTKH
JAHHBIX U UX DHEpreTHdecKue 3arpartel). JlanHas mpo-
OreMa 0COOCHHO aKTyajbHa MPU BEICOKOW aBTOHOMHO-
CTH YCTPOKWCTB cOOpa u 00pabOTKH JaHHBIX.

B cBsi3u ¢ 3TUM, AJI1 TOABUKHOM CEHCOPHOU CETH
HEOO0XOIUMO JOCTUTaTh JOMOTHUTEIBHO:

N, Ny Ng

R=32 >€ ik Mijiky 'L(g_/ —gj )—> min (7),
Yol =2

rae L(g i~ j—l) — PacCcTOSIHUE MEXKIY JIOKAlUIMH
;181

3amaua (6-7) sBAsSeTCS 3a7adeil MIaHUPOBAHUS,
JUIS pPEIICHHS KOTOPOW TpeasyaraeTcs pean30BaTh
KOHCTPYKTHBHBIN aJITOPUTM, OCHOBAaHHBIM Ha IOCIeE-
JIOBAaTEIILHOM TOCTPOCHNH Tpada u3MEpeHH B MHOTO-
CJIOMHOM NMOJBUYKHOW CEHCOPHOM CETH JUIsl 3aJaHHOTO
Habopa MaTTepHOB.

1. Jlng xa)moro maTTepHa OMPENeNIIOTCs JTOKAIHH
U OTMCTKH BPEMCHHU, HGOGXO}II/IMHC JJIA IPOBCACHUSA
M3MEpPEHH, B pe3yasTrare 4ero (opMHpYIOTCs (par-
MEHTBI MapIIPyTOB.

2. C yuerom At , onipeziensieTcst HeoOXoauMast epH-
OIUYHOCTH UBMCPCHHHU B 3aJaHHBIX JIOKAITUAX.

3. MHorocioiHas MOJelb pacIlpeneIeHHON MoI-
BM)KHOW JTMarHOCTHYECKOM CETH MO3BOJIIET peain3o-
BaThb Fpa}II/ICHTHHﬁ AJITOPUTM ONITUMH3AIUH CYIIIECTBY -
OIIETO PEHICHNs METOIOM MOKOOPIHMHATHOTO CITyCKa,
MIPH 3TOM B KaueCTBE KOOPAMHATHI Oy/IeT MpeacTaBIeH
Ka)XJIbIM CJIOM MOJICIH.

4. Hnga creHepHpOBAaHHBIX (PAarMEHTOB Mapiil-
PYTOB permiaercs 3afada MaplIIpyTH3alUH C HCTIONb-
30BaHHEeM jkafgHoro anroputMa VRPTW [12]. beum
peanu30BaHbl METOZ, BETBEH U I'PAHULl U MypaBbUHASI
KOJIOHHA.

5. C y4eToM BO3MOXHOCTEH yCTPOHCTB d; 110 aHa-
JIM3y IPYIIIEI TAPAMETPOB §; NPOM3BOAUTCS 00bEIHHE-
HUE (ParMEeHTOB MapLIpyTOB M ONTHMH3ALMUS pelle-
HUS, TTOJYYSHHOTO Ha Iiare 4.

[IpennokeHHBI B cTaThe MOAX0J OBLI MPOBE-
pPe€H METOAOM HWMUTAIUMOHHOTO MOJICIUPOBAHUA.
Takxe BecbMa MECPCICKTUBHBIM MPEACTABIACTCA
€ro MCIOJIb30BaHHWE MPU MOCTPOCHUU AMATHOCTH-
YECKUX CHCTEM MJisd paclnpEeacICHHBIX 00BEKTOB
TeXHUYECKON MHPPacTpyKTypsl (TpyOOmpoBOIOB
UJIN CeTeH CBS3M), I KOTOPBIX HEOOXOAMMO pea-
JIN30BaTh ITOCTOSTHHBIN MOHHUTOPHUHT TEXHUYCCKOTO
COCTOSAHHA OTPpaHUYCHHBIM I10 KOJHUYCCTBY HJIHU
HA3HAUYCHHUIO YUCJIIOM OaTYHUKOB. Hpe)ICTaBJ'IeHHaH
MOJCJIBb TAaKXEC MOXKCT OBITH IOJIC3HA B MEOUIIUH-
CKOW NMarHOCTHUKE M CHCTEMaX aHaln3a OOJBIINX
HTaHHBIX.
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WHTEJUIEKTYAJIbHASI CACTEMA NPEJABAPUTEJILHOM TUATHOCTUKHA
KAK UHCTPYMEHT PEAJIU3ALIMM PETMOHAJIbHOM COIUAJTILHOM IMMOJUTUKHA

Cos0anue UHGOPMAYUOHHOU UHMENLIEKMYAIbHOU CUCMEMbL NPeOSaAPUMENbHOl OUASHOCIUKU  S161SemCsl
BAJCHBIM CPEOCIBOM MOHUMOPUH2A 300pP08bAL 00l B pamkax paspabamuléaemMoll UHmen1eKmyaibHOU CUCemMbl
paccmampusaemcsi npeodsapumenbHoe NpoSHO3UPOBAHUE YPOBHSL COOEPIICAHUL MUKPOILEMeHmos 0e3 3abopa
ananuza. Llenvio pabomul sensemcs gopmuposanue 6a3vl 3HAHUL UHMETEKMYANbHOU CUCTEMbl OUASHOCTIUK.
st smoeo peanuzoganvi 3a0auu RO pazpadbomie cucmemvl BPOOYKYUOHHBIX NPABUI U NPOEKMUPOBAHUIO CUCIEMbL
npedgapumenvholi  ouacHocmuku. Ilpu cozdanuu obecnevenuss OUASHOCMUYECKOU CUCMEMbl UCHOIb306AHb
MEmoObl UHMENIEKNYANbHO20 AHAU3A OAHHLIX U MEMmOoO NPSIMO20 JO2UYECKO20 6ble00d. B pezynomame
06pabomKU HKCNEPUMEHMATLHBIX MEOUYUHCKUX OAHHBIX AHANUZ08 MUKPOILEMEHMHO20 COCMAsA paspabomana
cucmema nPoOYyKYUOHHBIX NPAGUIL, NOTONCEHHASL 8 OCHOBY NPUHAMUS OUACHOCUYECKUX DPeUuleHUll NO YPOGHIO
COOEPIACANUSI MUKPOITLEMEHIOB 8 OP2AHU3ME YEN0BEKA HA OCHOBE UHIEILIEKNYANIbHOU CUCEMbl NPE)8APUMENbHOT
OUACHOCTNUKU.

Knrwouesvie cnosa: unmeniekmyanivhvll aHAIU3 OAHHBIX, UHMELIEKMYAIbHASL CUCTNEMA, MUKPOITIEMEHMbL,

OUOIIeMEHMHBLI CMAMYC Yel08eKd.

OpHoll 13 BaxkHeNIIEeH roCyJapCTBEHHBIX 3ajad,
3aJI0’KEHHBIX B FOCY/1IapCTBEHHOHN IPOrpaMMe pa3BUTHS
3apaBooxpaHeHust Poccuiickoit denepanuy, gpiasercs
oOecrieueHne HACENICHUs MEIUIMHCKOW IOMOIIBIO
U YBEIMYEHUE OKUAAEMON MPOAOIKUTEIBHOCTH XKH3-
HU nipu poxkaenuu a0 74,3 ner B 2020 roxy. ®unan-
CHUPOBAHUE 3/PABOOXPAHEHUS U MEIULMHCKUX YCIyT
TIpe/ICTaBIsIeT co00M (PMHAHCOBBIN MEXaHU3M obecre-
YEHUS! IOTIOTHUTEIBHBIX K OIOJUKETHBIM aCCUTHOBAaHH-
SIM JICHEXKHBIX CPEACTB.

WHdopmMaTHBHEIM METOJIOM TECTUPOBAHMS M JiMa-
THOCTUPOBAHUS COCTOSIHUS 3710POBBSI UEIOBEKA CITYHKHUT
aHaJIU3 MHUKPOAJIEMEHTOB, COAEPKAIIMUXCA B BOJIOCAX
yenoBeka. [Ipu 3ToM npoBeeHNEe NOTHOTO aHAIN3a MO
BCEM MHKpPOIJIEMEHTAaM 3aHUMAET MPOJOKUTENIBHOE
BpeMsi M TpeOyeT 3HaYMTEeNbHBIX (PUHAHCOBBIX 3aTpar.
Ecnu HeoOXomuMBbIi BUJI aHAJIM3 BXOJUT B NEpEYCHb
OecIuIaTHBIX, TO 3aTPaThl 10 HEMY KOMITCHCHUPYIOTCS U3
(oHma MeuIMHCKOTO cTpaxoBanus 1o noaucy OMC.
B mpoTtuBHOM Cityuae, aHaJIN3 IPOBOAUTCS HA IJIATHOU
OCHOBE U OIIAYMBAETCs MalueHToM. U B ToM, U B Apy-
TOM CITy4asix (PMHAHCOBBIE CPE/ICTBA JIOJDKHBI PAcX0J10-
BaThCs ONTUMAJIBHO U PallMOHAIIBHO.

HeobOxonumocTh pa3pabOTKH  HMHTEIUIEKTyalbHON
CHCTEMbl JIMarHOCTHKH OOYCIJIOBJICHA CJICTYIOLIIMMHU
¢axropamu [3]:

— B peaJlbHOM CHUTyallud Bpady IPUXOANUTCS 00-
pabareiBaTh 3HAUUTENBHBIH 00BEM KIMHHYECKHX,
71a00paTOPHBIX ¥ MHCTPYMEHTAIBHBIX JaHHBIX 00 WH-

JIMBH/yaJIbHBIX OCOOCHHOCTSIX MarueHTa. Murerpamnms
0OJIBIIIOTO YKCIIA ITAHHBIX, UX HHTEPIIPETALs, KIIacCH-
(ukanusi 0OBEKTOB INPEICTABISIET CIOXKHYIO TPOOIe-
My,

— pelleHue NPUXOAUTCA MPUHHMATh, KOTAA armpH-
OpHO NOCTYMAET HEIOJIHAs, HeONpeaeIeHHas, CyObeK-
TUBHAsl ¥ IPOTHBOPEUUs HHOPMALIHS;

— HEOOXOMMOCTh MUHUMH3ALNHN (PUHAHCOBBIX 3a-
Tpar Ha MIPOBE/ICHUE AaHAIN30B.

Llenpro wccnenoBaHus sBISETCSl (OPMHPOBAHUE
0a3pl 3HAHUH CHUCTEMBI MPEABAPUTEIBLHON JANArHOCTH-
KH YPOBHSI COAEPKAHUS MUKPOAIJIEMEHTOB B OPraHU3-
M€ 4eJIOBeKa METOJaMM MHTEJJIEKTyaJbHOrO aHalnu3a
JIAaHHBIX.

Jnsg noCTHXKEHMsI TOCTABICHHOM LENHM pPELIeHbI
CJIETyIOIIE OCHOBHBIE 3aJa4H:

— QopmupoBaHKE MPOTYKIHOHHON CHCTEMBI Hpa-
BUJI HA OCHOBE PELIAIONIUX JAEPEBLEB;

— TIPOEKTUPOBAHHE WHTEIUIEKTYaJIbHOW CHCTEMBI,
peanusyoueil npeBapUTEIbHYIO TUaTHOCTUKY YpPOB-
HSl COZIEP’KAHMSI MUKPOYJIEMEHTOB B OpraHU3Me 4eso-
BEKa.

Co3nanne WH()OPMAIMOHHOW WHTEIJICKTYaILHON
CUCTEMBI MpPE/IBApPUTENILHON JUATHOCTUKU SIBISIETCS
BaKHBIM CPEJICTBOM MOHUTOPHHTIA 3{0POBbS JTIOACH.

B pamkax paspabarbiBaeéMON WHTEIJICKTYaJIbHON
CUCTEMBI PacCMaTPHUBAETCS MPEIBAPUTEILHOE IPOTHO-
3MpOBAaHUE YPOBHS COAEPIKAHUS MUKpOIJIEMEHTa Oe3
3abopa aHanm3a.
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[TocTaBneHHbIe 3aa4d pEIIATHCh C HCIIOIB30Ba-
HHEM METOJI0B MHTEIUICKTYyaJbHOTO aHajH3a JaHHBIX,
CTaTUCTUYECKOTO aHajh3a M METOJO0B pa3pabOoTKu
CHENHMATIbHOTO MPOTPAMMHOTO OOeCIIeueHHs s aHa-
au3a U 00pabOTKH OOJBININX 00BEMOB MEAMIIMHCKUX
maHHbIX. [lpu co3maHmM MonenbHOro oOecmeyeHus
JUArHOCTUYECKOW CHCTEMBl HCIIOIB30BaHbl METOJIBI
HWHTEIUIEKTYaJbHOTO aHAJTN3a JAaHHBIX: JTOPUTM IS
MOCTPOCHUsI jAepeBa MpuHATHS pemeHuit ID3 u ero
ycoBepieHcTBoBaHHas Bepcusi C4.5 u MeToa mpsiMoro
JIOTHYECKOTO BBIBOJIA, TOCTPOCHHBIN HAa OCHOBAaHHUH Ka-
YECTBEHHBIX MEAUIINHCKUX JAHHBIX.

OnHOM U3 OCHOBHBIX MPOOIEM MPUHATHUS PEIICHUI
B TaKMX CJIa00CTPYKTypHPOBAHHBIX 00JIACTSIX, KaK Me-
JTUIMHA, YKO—OHOMETUIIIHA, UMMYHOJIOTHS, SBISETCS
npobsemMa 00pabOTKKM M aHaM3a OOJBIIUX OOBEMOB
nHpopMaluu. B CBA3M ¢ 5TUM BO3HHKAeT HEOOXOIH-
MOCTh CO3JaHHSI HMHTEIUICKTyaJdbHBIX cHCTeM. IIpo-
TpaMMHAas peanu3anus HWHTEIUICKTYyalbHOH CHCTEMBI
BBITIONHSAETCS ¢ MCTolib3oBanueM cpencts «1C: Tlpen-
npusiTae 8.2%.

MakeT WHTENJIEeKTyaJlbHOW CHCTEMBI MpeBa-
PUTEIBbHON AMATHOCTHKH MPEACTAaBICH HA PUCYH-
ke 1.

[lepconanbHble JaHHbIE
nanueHTa

Paiton npoxxuBaHus

Bo3spactnas rpynna

Tun nmuranus

ITon mamuenTa

HurennekryanbHas
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Pucynok 1. Maket uHTe/IEKTYaIbHOW CUCTEMBI IPEABAPUTEIHHON JUATHOCTUKU

OneHka MUKpPO2JIEMEHTHOIO CTaTyca 4eJI0BeKa He-
00XoMMa /sl aJICKBaTHOM OLIEHKH CUTYalluH M pelie-
HUS BO3HHUKArOIUX 1pobdiem [4]. Yem panbiie OymyT
BBISIBJICHB! OTKJIOHEHHSI OMO3JIEMEHTHOTO CTaTyca KOH-
KPETHOTO YeJIOBEKa OT ONTHMAIBLHOTO0, TeM A deKTHB-
Hee OyyT pe3y/bTarsl MPOPHIAKTHYECKUX WM (B CITy-
Yyae BBISIBJICHHOTO JUC3JIEMEHTO03a) KOPPHUIHPYIOIINX
MeponpusTHii [6].

B HacTos1eM Hccnen0BaHNY ONPEIENIEHUE MUKPO-
DJIEMEHTHOIO CTaTyca OCYLIECTBISETCSI HAa OCHOBE
aHaJIu3a COAEP KAHUS MUKPOAIIEMEHTOB B BOJIOCAX Ye-
JIOBEKA B IIEHTUJIAX C MOMOIIBI0 aTOMHO-IMHCCUOHOM
cnekrpoMeTpun. OOpa3nbl BOJIOC MOABEPraIMCh IPO-
0OIIOrOTOBKE COIIACHO TPEOOBAHUSM METOJMYECKHX
ykazanuii 4.1.1482-03 u 4.1.1483-03 «Omnpenenenue
XMMHYECKUX DJIEMEHTOB B OHOJIOTMYECKHX Cpelax
U Ipenaparax MeTOAAMU aTOMHO-?MHCCHOHHOMU CIIEK-
TPOMETPUH C UHAYKTHBHO CBSI3aHHOM MJIa3MOH U Macc-
CHEKTPOMETPUU C MHIYKTUBHO CBA3AHHOW IIa3MOI».
AHanu3 uccieqyeMblx 00pasloB  OCYLIECTBIISLICS
B naboparopunt AHO «llenTpa 6Gnotnueckoit Meanmm-
HbD) ropoga MockBsl (arrecrar akkpeautaunu ['COH.
RU.IIOA.311, perucrpauuonHsiii Homep B locynap-
ctBeHHoM peectpe POCCRU.0001.513118 ot 29 mas
2003) [11, 12].

Ha ypoBenb conep:aHuss MUKPO3JIEMEHTOB B Op-
raHU3ME YEJIOBEKa BIIMSIOT BHEIIHUE U BHYTPEHHUE
(axTopsl.

BaxHpIM BHEmIHUM (DaKTOpOM SIBIISIETCS PACHpo-
CTPAaHEHHOCTb B 3€MHOI KOpE, MOCKOJIBKY OCHOBHBIM
HCTOYHUKOM XHUMHUUYECKHX 3JIEMEHTOB [UI 4YeJlOBEeKa
SIBIISIFOTCS] IPOAYKTHI MUTAHUS U BOJA, C KOTOPBIMU XU-

MUYECKHE IEMEHTHI MOCTYMNAIOT B JKEITyA0UHO-KUIIIEeY-
HBII TpakT. BO3MOXKHBI U MHBIE ITyTH NPOHUKHOBEHUS
MUKPOIEMEHTOB — C BJBIXa€MbIM BO3IyXOM, 4epe3
koxy u gpyrue [1, 13].

HmeroT 3HaueHWE W ApPYrue BHEIIHHE (aKTOPHI:
arperaTHOE  COCTOSHUE IMPHUPOJHBIX  COEIUHEHUI
MHUKPOJIEMEHTOB, PACTBOPUMOCTH B BOJIE, (hopMma Io-
CTYIUIEHUS B OpPraHM3M, HallpUMep, B PACTECHUAX 3JIe-
MEHTBI HaXOSTCSl B OMOJIOTMYEeCKH aKTUBHBIX KOHLICH-
Tpauusix, IOITOMY JIydllle YCBaUBAIOTCS OPraHU3MOM
4esoBeKa

K BHyTpeHHuM axropaM, BIMSIOIIAM Ha CO-
Jiep)KaHue W TIPOsIBICHUE (PU3MOJIOTUYECKOH ponn
XUMHUYECKUX 3JEMEHTOB, OTHOCSIT MX paclpejelieHHe
B Pa3IMYHBIX OpraHax M TKaHAX, (JopMa HaXOXKICHUS
XUMHUYECKUX DIEMEHTOB, BIHUAIONIAS Ha KOHCTaH-
Ty YCTOMYMBOCTH KOOPAMHAILMOHHOIO COEAMHEHMUS,
a TaKXe TOJIOKEHUE B NEPUOINYECKOll cucreme, o0y-
CJIOBJIMBAIOIIIEE TIPOSIBICHNE BCEX MX OMOJIOTHUECKHX
peakuutii [10, 14].

Kpome atoro, coxpepxaHue MHKpPOIEMEHTOB 3a-
BHUCHUT OT BO3pacTa 4YeJOBeKa, COCTOSHHS (YHKIIHO-
HaJIbHOM aKTUBHOCTH, OHMOJIOTMYECKHX M CYTOYHBIX
PUTMOB, HaJIU4Usl MATOJIOTUYECKOrO MPOIECcca, B TOM
YHClie CTpecca, COCTOSIHUS HapKo3a U Tak faiee [8, 14].

CoracHo «metony jgokropa CKambHOTO» (METO[
3apeructpupoBa B PAO, cBunerensctBo Ne 2471 ot
06 HOsOpst 1997 roma) onpenenstorcs OTKIOHEHUS
B COCTOSIHMM 310POBbsI U BBISBIISIOTCS IPEAPACIIONO-
JKEHHOCTH K DPa3BUTHIO 3a00JIeBaHUH, 0O0yCIOBIICH-
HBIX T€HETUYECKOM HaCJI€CTBEHHOCTbIO, BIUSHHEM
OKpYyKarommield cpensl, 00pa3oM KH3HH, MUTaHHEM
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U ApyruMu (pakTopamu, Ha OCHOBE M3YUEHHUS MHKPO-
SJIEMEHTOB, CONIEPKAIIMXCS B OPraHU3ME 4YeJIOBEKa.
Wx nedurut unm w30BITOK — TOYHBIC HHIUKATOPHI
Oone3Helt opraHu3Ma Wi jK€ HEeTOCPEACTBEHHO MpPHU-
yuHa 3aboneBanuii [10, 16]. B pabore paccMoTpeHO
BIIMSIHHE CIIEAYIONIMX OCHOBHBIX (DaKTOPOB: paiioH
MIPOXKUBAHUS, BO3pACTHAS TPYIIIA, TUII MUTAHUS U TI0J
YeloBeKa.

B mpoBonuMoM UccIeNOBaHUHU IS IPOTHO3HPOBA-
HUS YPOBHS MHKPOAJIEMEHTOB IMPHUMEM CIEIYIOIYIO
LHEHTHIBHYIO IITKAITY, HCTIONB3yEeMYIO B HACTOSIIEE Bpe-
M3 Bpadamu [15]:

— cofiep KaHUSI MHKPORJIEMEHTA COCTaBISIET 70 25
LIEHTHUIICH, TO HAOIIONAeTCsl HEOCTATOK JIaHHOTO MH-
KpPO3JIEMEHTA,

— cofiepyKaHUEe MHKPOXJIEeMEHTa HaXOIUTCS B JHa-
maszoHe oT 25 10 75 neHTuiei, To ypoBeHb COIePKaAHMS
B HOpPME;

— CcoJiep)KaHMEe MMKPODJIEMEHTa CBbIIIE 75 LEH-
TUIIeH, TO HaOmomaercsi HM30BITOUYHOE COJEpIKAHNE
MHUKPOSJIEMEHTA.

HacTostmiee uccnenoBanue IpoBeeHO Ha TIpUMepe
6a3pl NaHHBIX «Pe3ynbTaThl MEIUIIMHCKUX aHAJIN30B
MHUKPOJIEMEHTHOTO COCTaBa IO TOPOIY-METaONNCy
N». O0beM BBIOOPKH peanbHBIX MEIMIIMHCKHUX JIaH-
HBIX aHAJH30B MUKPOIEMEHTHOTO COCTAaBa COCTaBHMII
68 000 3armuceii, 00beM 1O KKIAOMY MHKPOIJIEMEHTY

npencrasiset oT 3064 no 3452 3anuceii. B padote uc-
CJIEZIOBAHO BJIMSIHAE YeThIpeX (HhaKTOPOB Ha ypPOBEHBb
cofiepkaHusi 23 MUKPODJIEMEHTOB B OpraHU3Me Yello-
BEKa: MBIIIBSIK, Pochop, aTfOMUHUHA, OCPHUILIHI, Kalb-
WA, KaaMHUH, KOOAIbT, XpOM, Mellb, Kelle30, Kaui,
JIUTAWA, MarHui, MapraHel, HaTpuil, HUKEIb, CBUHEIL,
ceJieH, KpeMHM, 0JI0BO, TUTaH, BaHA UM, IUHK.

B Tabnune 1 mpeacraBneHbl JaHHBIE 00beMa BbI-
OOpOK IO KKIAOMY MHUKPOIIEMEHTY C pa3OMBKOM TIO
BO3MOKHBIM 3HAYEHUSIM YPOBHS UX COIEPIKAHMUS.

[IpencraBieHHblE MHUKPORJIEMEHTHl IO-Pa3HOMY
BO3JICHCTBYIOT Ha OpraHW3M YeJIOBEKa U B OIpeIeIIcH-
HOW KOHIICHTPAIIMK HEOOXOAMMBI U OC30IIaCHBI.

BBIIensor cleayrony rpynnupoBKY MUKpPOdJie-
MEHTOB:

— MHUHOPHBIE MUKPOJIEMEHTHI: celleH Se, KoOanbT
Co, muHK Zn, Mapraden Mn, mens Cu,

— DCCEHIMAIbHBIE MHUKPOIJIEMEHTHI: >kene3o Fe,
vion I, mens Cu, muuk Zn, kobansT Co, xpom Cr, Mo-
nu6aeH Mo, cenen Se, mapranenr Mn;

— YCJIOBHO-3CCEHIINAJIbHBIE MHUKPOAJIEMEHTBI: MbI-
ibsik As, 6op B, 6op Br, drop F, mutnii Li, Hukens Ni,
kpemuuii Si, Banaauii V, kaamuii Cd, ceuner Pb;

— JKU3HEHHO-BKHBIE DJIEMEHTBHI:  CTPYKTYpHBIE
(makpo-) anementsl — H, O, N, C; Ca, Cl, F, K, Mg,
Na, P, S u 8 mukpoanementoB — Cr, Cu, Fe, I, Mn, Mo,
Se, Zn.

Tabnuua 1. JlanHble 00beMa BEIOOPOK MUKPOAJIEMEHTOB 10 YPOBHSIM COJICPIKaHHS

YpoBeHb conepKaHUs MUKPOIJIEMEHTA
Hassanue O6neM HOpMa TTOBBIIICHO TTOHMKEHO
BBIOOPKHU YHCII0 % K oO1ei YHUCII0 % K obmei YHCII0 % K oO1ei
3anucen BEIOOpKE 3anucen BEIOOpKE 3anucen BEIOOpKE
MpIbsik 3451 3340 96,78 111 3,22
dochop 3451 2073 60,07 509 14,75 869 25,18
AOMUHUT 3451 3032 87,86 242 7,01 177 5,13
Bepunnuit 3451 3451 100,00
Kanpiuit 3451 2104 60,97 480 13,91 867 25,12
Kagmuit 3443 3200 92,94 243 7,06
Kobanber 3451 1652 47,87 13 0,38 1786 51,75
Xpom 3452 1908 55,27 503 14,57 1041 30,16
Mens 3452 2396 69,41 451 13,06 605 17,53
Keneso 3450 1852 53,68 338 9,80 1260 36,52
Kamuii 3450 1721 49,88 666 19,30 1063 30,81
JIutuit 3451 3398 98,46 19 0,55 34 0,99
Marnwii 3451 1620 46,94 406 11,76 1425 41,29
Mapranen 3452 1666 48,26 407 11,79 1379 39,95
Harpuit 3450 2038 59,07 703 20,38 709 20,55
Hukens 3451 3376 97,83 75 2,17
CauHern 3451 3156 91,45 295 8,55
Cenen 3452 1994 57,76 217 6,29 1241 35,95
Kpemuuii 3451 2012 58,30 1011 29,30 428 12,40
Om0BO 3083 2959 95,98 124 4,02
Tutan 3248 3128 96,31 120 3,69
Bawnaauii 3064 2964 96,74 100 3,26
uuk 3452 1917 55,53 268 7,76 1267 36,70
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[TonmHOIIEHHOE COnEp’KaHUE ICCEHIIHAIBHBIX 3JIe-
MEHTOB U MUHHMAJIbHOE, HE YTPOXKAIOIIee CPBIBY alarl-
TAIMOHHBIX MEXaHW3MOB OpraHW3Ma, IPUCYTCTBHE
TOKCHYHBIX M YCIIOBHO-TOKCHUYHBIX AIEMEHTOB COCTAB-
JSIeT OJIMH U3 BKHEHIINX KOMIIOHEHTOB HOPMAaJIbHOTO
(YyHKIMOHHPOBaHMSA OpTaHU3Ma YEeIOBEKA.

JUi OIIEHKM MUKPO3JIEMEHTHOTO cTaryca Heo0Xo-
JMO pacCMaTpPUBaTh BECh KOMIIJIEKC MUKPOAJIEMEHTOB,
TIPH 3TOM KaKIBIH M3 HUX BBIIOIHACT ONPEaeICHHYIO
poJib B OOECIIeUeHHN MPAaBUILHOTO (DYHKIIMOHHPOBA-
HUsl opranu3Ma. Hexsarka XoTst ObI OJJHOTO KOMITOHEH-
Ta MOXKET MPUBECTH K PA3TUYHBIM 3a00I€BAaHISIM.

Taxum 06pa3zoM, BXOTHBIMH ITapaMeTpaMH B HHTE-
JIEKTYyaJbHYIO CHCTEMY AUAarHOCTHUKH SABIISAIOTCS CIEy-
TOIITHE.

[lepconanbHbIC JTaHHBIE MAIIMEHTA — JaHHBIC MEAU-
LIMHCKOM KapThI MaIHEHTA.

Paiion npoxxuBaHUS — 3TO MUKPOpPAOH B TOpoie
(Meramonuce), TIe TPOXKUBAET YeIOBeK. B pamkax Ha-
cTosmmel paboThl paccMaTPUBAETCS TOPOJ METaronc
N u ocoboe 3HaUeHHUE PaioH MPOKUBAHUS, TAK KaK Ha
TeppuTOpHUH ropoja HaxoasaTcs 3aBoabl [7]. ITo cBoe-
My MPOMBIIUIEHHOMY MOTEHIHATy TOPOJ METaroInc
N cumuTaercss KpynmHEHIIUM LIEHTPOM B CBOEM PErHO-
He. Okoso 20 % MamImHOCTPOUTENFHOW TEXHUKH IS
9TOrO OIPOMHOTO PETHOHA BBIITYCKAIOTCS HA MPEANPH-
ATUAX Topona Meramonuca N U 00nacTH, Cpeau HUX
— MeTamutooOpabarbeIBatonIe U JaepeBooOpadaTeIBaio-
muye ctanku. Hapsay ¢ Tsikeno mpoMbBIIIIIEHHOCTHIO
OypHBIMH TEMIIaMH DPAa3BUBAIOTCS JJIEKTPOIHEpre-
THYECKasi W [BETHas MeTauryprus. Ha yHUKaIbHBIX
MPEeINpPUATHAX Topoaa Meramnonrca N 1 o01acT mpo-
W3BOAMUTCS BBIIUIABKA OJOBAa M 30J0Ta, XHUMUYECKUX
KOHIIGHTPATOB, PEIKUX METAJJIOB U SIEPHOTO TOILIH-
Ba. OTH BUJBI MPOAYKINHU MOJIB3YIOTCS TOBBIIICHHBIM
CIPOCOM HE TOJBKO B CTpaHe H 3a pybeskoM. Ha Tep-
PUTOPUU TOPOAA PACHOIOKEHBI CIEAYIOIINE 3aBOIBI:
aBMAIlMOHHBIN, METaJUIOKOHCTPYKIIMH, I1acTMacc,
CTPOUTENBHBIX MaTepHaJioB, HHCTPYMEHTAJIBHBIN,
KaOCJIbHBIA, KUPIMYHBIN, JINTCHHBIH, TPHOOPOCTPOH-
TEJIbHBIA, XUMUYECKUN, ANEKTPOMEXaHUUECKHI, F0BE-
JIMPHBIN U ApYyTHE.

CremyronmM BXOAHBIM MTapaMeTPOM SBISETCS BO3-
pacTHas Tpymia, ONpEeAesAIoas BO3pacT YesIOBeKa.
LenecoobpazHo paccMaTpuBaTh IMEHHO B BO3PACTHBIX
paMKax, MOCKOJIBKY OTINYAETCS CONIEpKaHHE MHKPO-
3JIEMEHTOB Yy JETel M y JoAeil crapuiero Bo3pacta
B CHJIy BO3PACTHBIX M3MEHEHHH OpraHH3Ma YeJIOBEKa.
Bo3spact npencrasien rpynmamu: 10 3 JeT, OT 3-X 10
16 net, ot 17 10 49 ner u cBeiiie 50 et

Tum nuTaHus OKa3bIBaeT CYUIECTBEHHOE BIIMSHUE
Ha CoOIepKaHHe MHKpPO3JIEMEHTOB. Pasmudaior cie-
JYIOIHE TUIBI MUTAHUSA: TPYAHOE, TPYAb U MPUKOPM,
CMEIIaHHOE, BETeTapHaHCKOe, MOJIOYHO-PACTUTENb-
HOe, MSICHOE, TUeTa, THIOAJIEpIeHHas TUeTa.

B cuny GuU3HOIOTHUECKUX OTIHYUN HEOOXOIHMMO
paccMaTpuBaTh IOJ TMAIMEHTa, KOTOPBIH MPHHUMAET
JIBa 3HAUEHUS — MY>KCKOM MJIM KEHCKUH.

WurennexryanbHas cucTeMa MNPeABAPUTEIBHOMN
JIMArHOCTUKHU PEalu3yeT CIEyIolnue (yHKIUU: BBOJ
AQHKETHBIX JAaHHBIX O THATHOCTUPYEMOM IaIlMeH-
Te, K KOTopsIM oTHOCcsATcs PUMO mamnuenta u npyrue
€ro INepCcOoHAJbHBIC NaHHbIC, W3BJICYCHHE MPU3HAKOB
((hakTOpOB) C TENBIO BBIABICHUS YPOBHS CONEPIKAHUS
MHKPOAJIEMEHTOB U (HOPMHPOBAHUE 3aKIIOYCHHUS II0
JUArHOCTUYECKUM PELICHUSM.

WHTennekTyanbHast CHCTEMa COASPKUT 0a3y naH-
HBIX M 3HAHUN, B KOTOPOM XpaHSTCS TaKUe JaHHbIE
W 3HaHUSl O JIMArHOCTUPYEMBIX, KaK (paMuius, uMsi,
OTYECTBO, IO POXKJIEHUS, MOJI, MECTO NMPOKUBAHUSA,
TN TIUTAHUSA, MAaTeMAaTHYCCKUH ammapar MeXaHU3-
Ma JIOTHUYECKOTO BBIBOJA, CUCTEMY MPOAYKIIMOHHBIX
MpaBWII, PE3yIbTAaThl IKCIPECC-IUAarHOCTHKU 00cie-
JTyeMBIX.

[Tocne momy4yeHus: 3HAYCHUS] WMHPOPMATHUBHBIX
napameTpoB ((pakTopoB) aisi 00BEKTa, MOIIEIKAIIETO
JUarHOCTHKE, OHU COXPAHSAIOTCS B 0a3e JaHHBIX U MPH-
MEHSIIOTCS JJIsl (DOPMUPOBAHUSI 3aKITIOUCHHI 110 -
THOCTHKE COEPKAaHHUsI MHKPOAJIEMEHTOB B OpTaHU3Me
YeII0BeKa.

3akmroueHne 00 YpOBHE COAEP)KAHUS MUKPODJIe-
MEHTOB ()OPMHUPYETCS Ha OCHOBE MPOAYKIMOHHBIX CH-
CTEeM 3HaHH, IPEACTaBICHHBIX B (hopMe MHOXKECTBEH-
HBIX TIPaBHII.

B pesynbrare paGoThl Oj0Ka MexaHU3Ma JIOTHYe-
CKOTO BBIBOZIA TIPOMICXOTUT OTIPE/IeIeHHE YaCTHBIX 3a-
BHUCHUMOCTEH MEXIy 00beKTaMH MK cOObITHsIMU. Haii-
JICHHBIE 3aBUCUMOCTH MPEJICTABIAIOTCS B BUAE IPABUI
U MOTYT OBITH HCITIONIB30BAHBI KaK IS JTyYIIETO TOHH-
MaHHs TIPUPOIBI aHATU3UPYEMBIX JAaHHBIX, TaK U IS
MpeCKa3aHNs OSBICHUS COOBITHI.

B kagecTBe Hanbomee aiekBaTHOM MOJIEIH MTOCTPO-
€HUSI TIPOAYKIIMOHHBIX MPABUJ COTJIACHO pe3yibTaTaM
ROC-ananmu3a BBIOpaHO NEPEBO PENICHUU, TOCTPO-
enHoe 1o amroputmy C4.5. Onenka 3¢dexruBHOCTH
MOJYYECHHBIX PEIIAIONINX MPaBWI Ha dK3aMEHAIlMOH-
HOMW BBIOOpPKE IOKa3aja JOCTATOYHO XOPOIIHE Pe3yilb-
TaThl — ¢ JOCTOBEPHOCTHIO (0,8 TIPaBHIBLHO pacro3Ha-
IOTCSI OOBEKTHI KJIacCa «IIOBBILIICHO», C BEPOATHOCTH
0,86 — 00BEKTHI KJIacca «HOPMa» U C BEPOSITHOCTBIO
0, 75 00BEKTHI KIacca «IIOHHKEHOY.

B ocHOBY nponyKIIMOHHON MOZEIIH 3aKJI1a IbIBAIOTCS
MpaBWIIa, MOTy4YeHHbIe aropuT™MoM C4.5 1S KaK10ro
13 MUKPORJIEMEHTOB, IIPEJCTABICHHBIE B TAOIHUIIE 2.

JIng Kakaoro TMarpeHTa OCYLIeCTBIseTcs o0pa-
00TKa HOBOTO (pakTa MO CHUCTEME MpaBHJ C BblJauyei
pesynbTata 00 ypoBHE COAEPIKaHUS MUKPOIIEMEHTOB.
[Tpu 3TOM IS KQKI0TO MUKPOIEMEHTa YKa3bIBaeTCs
ciryxeOHast nH(pOpMAaIHs — HOMEp MpaBHIIa.

Pesynbrarel pabOThI CHCTEMBI TMPENBAPUTEIHLHOMN
JUArHOCTUKH TPE/ICTABICHBI HA PHCYHKE 2.

[To MuKpoaneMeHTaM, y KOTOPBIX YPOBEHb COIEp-
KAHWS OTJIMYACTCS] OT 3HAUCHHS «HOPMay, BBIIAETCS
KapTa JIOTIOJHUTEIBHOTO o0cnenoBanus. B kapre yka-
3BIBACTCS MIEPEUCHb MUKPOAJIEMEHTOB Ui 3a00pa aHa-
JU3a, BUJ KapThI IPEJICTaBICH HA PUCYHKE 3.
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Tabmnuia 2. Pe3ynbrarel MOCTPOCHUs AepeBbeB pemienuii mo C4.5

Kopen, mo- KomnuectBo | Tlopor or- | Cneuuduy- | UyBcTBu-
HasBanue CTPOEHHOIO V31161 IOAAEPEBLEB
MIPaBUI CeUeHH HOCTb TEIBHOCTD
JiepeBa
Dochop Tumn nmutanms Pation—ITon 32 0,41 54,96 57,33
Amomunnii | Paiion Hox-Tpymma 2 0,163 100 73,68
I'pynna—Ilon
. Paiion
bepunnuit I'pynna Paiion_TTo 43 0,0315 62,5 70,73
Kanpumii Tun nutanus | Pation—I pynma—Ilon 68 0,0376 67,69 70,54
Kamvmit Tun nuranus | Pailon—Ipynna—Ilon 35 0,0456 67,61 60,34
KobGaner Tun nutanus | Pation—I pynma—Ilon 37 0,0412 77,69 75,48
Xpom Tun nuranus | ['pynna—Paiion—Ilon 70 0,3743 55,42 63,7
Menb Tun nutanus | Pation—I pynma—ITon 35 0,0236 52,62 54,48
Kenezo Tun nuranus | Parlon—Ipynna—Ilon 80 0,0446 75,64 56,48
Kanuii Tun nutanus | Patton—I pynma—Ilon 75 0,0487 67,89 72,98
Jlunit Tun nuranus | Parlon—Ipynna—Ilon 69 0,0235 76,53 888,93
Maruwuii Tun nuranus | Pation—I pynma—ITon 57 0,0657 78,29 70,48
Mapranen | Tun nutanus | Pailon—Ipynna—Ilon 121 0,0567 77,49 88,32
Hartpuit Tun nutanus | Paiton—Ipynma—Ilon 103 0,0456 89,67 98,45
Huxkens Paiion Tun nutanus—I pynmna 30 0,1142 100 53,62
Crusen Pajion | LW MHTaHms-Tpymma ), 0,123 100 83,63
I'pynna—Ilon
Cenen I'pynna Ilom—Paiton 47 0,1395 83,33 72,97
Kpemunit I'pynma [Ton—Paiion 34 0,1395 83,33 71,97
O10Bo Pajion | | MM nTamis-Tpymma 24 0,1132 100 63,68
I'pynna—Ilon
Turaun I'pynma [Ton—Paiion 16 0,1395 83,33 62,67
Banannii I'pynna Ilon 5 0,0115 85,88 100
Il Pajion | LW MHTaHH-Tpymma ), 0,163 100 73,68
I'pynna—Ilon
(i) Mawer (oosnmve) * (1C Mosapurmne) ol Mo mem o x
MaunenT (cozpanne) * CooblueHin x
[ Sarvscans u sarpers | (] e oo - @ | (5 OO
Pamunir: |Cokonos Vmg: | Mioaun OmiecTso: | Mearosnd (&) 000000225
Bospacr: 20| Bospacwias rpynna; |07 17 a0 50 2 (&) 000000299
#l non Myxcxon Ton rimarien: (Coreus L AL

Muposnement
1 Mg
2 A
3z
4. 0o

[ L

MNonoGpars MAKposnemerTs!

€) Mobaevms | [ X | & &

Yposerss cons o TocToseprocm [
Hopua 9050909091 | Mg |
Hopua 9545454545 | As |
Toeeusero 100,00000000 | Zn !
5454545455  Col

Pucynox 2. DkpanHast hopma onpesiesieHns1 ypOBHSI COJIEpKaHUsI MUKPOAJIEMEHTa

Mawent: Coxonos Mioann Weanosm

Heofixommo npoiita nononHuTensHoe obcneosaHue

no MMKpoOaNeMeHTaM: UMHK, KoGanbT.

Pucynok 3. Kapra gOMOTHUTEIBHOTO 00CIeI0BaHuUS

[NonydeHHbIe AMATHOCTHYECKHE JIAHHBIC 10 BCEM
MHUKpPO3JIEMEHTaM 10 OT/EJIbHOMY MAlMeHTY Bpad Uc-
MOJIb3yeT JUIsl JajbHEHIIero MIaHUPOBAHUS JMArHO-
CTHKH TMAaIHEHTA.

Takum o0paszom, B paboTe mpeaiokeHa HHTEIIIeK-
Tyalu3alus MOAJEPKKUA MPUHSTUSL TUArHOCTUYECKUX

pEIIeHH M0 YPOBHIO COACPIKaHUS MHKPOAJIEMEHTOB
B OpPTaHU3ME YelIOBEKa Ha OCHOBE MHTEIICKTYaJbHON
CHCTEMBI IIPEABAPUTEIHHON THArHOCTUKH.

BbisiBiIeHbI BHEIIHHE 1 BHYTPEeHHUE (DAKTOPBI, BIU-
SIOIUE Ha COACp)KaHHE MHKPO3JIEMEHTOB, B paMKax
HCCIIEIOBAHNS PAaCCMAaTPUBAIOTCS dYeThIpe (akropa:
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THIT TUTAHUsI, PAiOH MPOXXKMBAHMS B METAIOJICe, BO3-
pacT U TI0JT YesIoBeKa.

PazpaboranHoe TpOrpaMMHOE CpEICTBO IPO-
THO3MPOBAHHS YPOBHSI COJEPIKAHUS MHUKPOAIIEMEH-
TOB B OpraHu3Me uesjoBeka Oe3 3abopa aHaln30B
MO3BOJISIET BpauaM B MOMEHT OOpAIleHHUs MalieHTa
OIPEJICNINTh YPOBEHb COICPIKAHUS OIPEACICHHBIX
MHKPOIJIEMEHTOB. DTO Jae€T BO3MOXXHOCTH BBHIOPAThH
ONTUMAJIBHYIO CXeMy 3a0opa aHaJM30B Ha MHUKPO-
QJIEMEHTBI, WUCXO/S W3 WHAMBUAYAILHOTO IOpTpeTa
MaIHMeHTa.

[Ipumenenne pa3pabOTaHHON HHTEIUIEKTYyaJIbHOM
CHCTEMBI MO3BOJISIET ONTHUMAIBHBIM 00pa3oM pacxo-
JIOBaTh MEIMIIMHCKUE MaTepHaIbl, YTO TTOMOXKET OII-
TUMH3UPOBATh (PMHAHCOBBIC 3aTpPaThl KaK JIEYeOHOTO
YUpEeKIACHNS, TaK U MALUCHTA.

[Ipepnaraercss mnpuUMEHEHHE HMHTEIUIEKTYalbHOMU
CHCTEMBI NIpeIBapUTEIFHON JHATHOCTUKH B IEJIAX HC-
CJIEZIOBAHUSI COCTOSIHHSA 3/I0POBbs HACEJICHUS H, B IIEp-
BYIO OYepenb, TUarHOCTUPOBAHNE OMPEACICHHBIX 3a-
0oeBaHUI C WCMOIB30BAHUEM HHTEIEKTYaIbHOTO
pacimpeHus reonHPOPMAMOHHBIX CUCTEM.
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CIIOCOBbBI NIPEJOTBPAIIEHUSA ITPOU3BOACTBEHHOT'O TPABMATHU3MA
HA KEJE3HOAOPOXXHOM TPAHCIIOPTE

B cmamve paccmampusaiomest nooxoovl K peuleHuto npooiemMvl Npou3s00CHEEHHO20 MPAsMamusma Ha
JHCENEIHOOOPOINCHOM MPAHCNOPHLE U meopemuyeckoe 060ouenue 6udos. Ilokazano, Ymo OCHOBHLIMU NPUYUHAMU
MpasMamu3ma pabomHUKO8 CMAHOBSIMCSL HEKAYeCMBEHHAsL OP2AHUZAYUOHHASL pAOOMA U Yelo8eHecKull (hakmop.
s evissenus 06vekmugHol uHgopmayuu 0wl nPosedeH ONPOC CPeOU YUauUXCcs 8blCULE20 YUEOHO20 36€0eHUsL.
Ilposedeno uccredosanue npooOIemMHbIX (HAKmMopos, GOHUKAIOWUX 6 00nacmu obecneueHus cpeocmeamu
UHOUBUOYATILHOU 3aUUMbl PAOOMHUKOS.

Coenan 61600, YUMo OCHOBAHUAMU NPOUZBOOCTNEEHHO20 MPABMAMUIMA HA HCELEZHOOOPOICHOM MPAHCHOPME
CMano8AMcs 08a 8U0Ad NPUHUHHO-CIEOCMBEHHOU c65a3U. Hcx00s u3z 2mozo, 00HOU U3 08YX NPedslONCEHHbIX
cmpame2uti npeonoLazaemcs UMeHeHue Cmapvlx CMmepeomunos npoeedeHus 3auamuil y npenooasamenei
U 86e0€eHUe HOBBIX CNOCOO08 UNLONCEHUSL MAMEPUATA.

Ipeonodicennvle agmopom mepol no NPedOMEPAUEHUIO BO3HUKATOU €20 NPOU3BO0OCEEHHO20 MPABMATNUIMA HA
2HCENEZHOOOPOINCHOM MPAHCHOPNIE MOZYNL OAMb XOPOUULL PE3YTbIAn 015l YEeIUeHUs! 6blCOKOKBATUDUYUPOBAHHBIX
CReYUanucmos u NOGululeHUs: 6E30NACHOCMU YHKYUOHUPOBAHUSL HCENE3HOOOPONUCHO20 MPAHCIOPMA CMPAHDL.

Knrwouesvie cnosa: npouzsoocmeennvlii mpasmamusm, npoQuibHas n0020mMoeKa, obecnewerHue cpeocmeami

UHOUBUOYATILHOU 3AUUMbL, COBPEMEHHDBLE UObL 00YYEHUS, NPUUUHHO-CE0CMBEHHAS CE3b.

Komnanus OAO «PXK]I» sBnsieTcs BTOpoi 1o Benu-
YMHE B MUPE CETBHIO JKEJIE3HBIX JOPOI, OXBAThIBAIOLIEH
6onee uem 85 000 kM myreit u mout 90 % TPy30BBIX
MIEPEBO30K CTPAHBL.

B nacrosdiee BpeMs y IMaBHOTO NEPEBO3UUKA CTPa-
HBl HAKONMWJIOCH JOCTATOYHOE KOJIMYECTBO MHPOOIEM,
CBSI3aHHBIX ¢ 0€301TaCHOCTHIO PAOOTHI COTPY/THUKOB Ha
MyTSX U yenoBedecknM (akropom [8].

ITo crarucTuueckuM gaHubIM 3a 2015 To1 HA ceTH
PXJI mnomyuunn mnpou3BOACTBEHHBIM TpaBMaTU3M
223 4denoBeKa, U3 HUX 28 CO CMEPTENbHBIM UCXOJIOM.
OCHOBHBIMU IPUYUHAMHU CTAJIU: OPraHU3aL[UOHHBIE —
55 % u yenoBeueckuii paxrop — 23 %. Heobxommumo
OTMETHUTH, UTO MO OTHOIIeHHIO K 2014 rogy TpaBma-
TU3M C TSDKEIBIM UCXOAOM COKpaTuiicsa Ha 5 %, a co
cmeprenbHbM Ha 30 %. Tem He MeHee NaHHBIE MO-
Ka3aTeIu HE CTOUT IMPU3HABAaTh YAOBIETBOPUTENb-
HBIMH. U XOTs KOMIaHMs AETAET BCE BO3ZMOXKHOE IS
MpeIOoTBPAlIeHHs] MTPOU3BOACTBEHHOIO TpaBMaTHU3Ma
Ha CETH, BKJIA/BIBACT OI'POMHBIC CPEACTBA B (hPMHAH-
CUPOBAHUE, 3TH METOJbl PEIICHUs OKa3bIBAIOTCS HE-
JIOCTaTOYHBIMU.

Kaxk npaBuiio, mpuanHamMu OyIyIux mpooieM siBist-
IOTCSL: HEY/IOBJIETBOPUTENBHAS OPraHU3aLMsI U KOHTPOJIb
HaJl TIPOM3BOJICTBOM PadOT, HAPYIICHUS] TEXHUIECKOTO
npoliecca, HapylIeHHe TPYJOBOH U MPOU3BOACTBEHHOU
mucnuIuuHbl, Hapymenue [1/]/1, HemoctaTtku B 00yue-
HUM Oe30TacHBIM yCIoBHAM Tpyaa [1].

BonbmMHCTBO IpeAcTaBUTENEH KEIE3HBIX JOPOr
1 JOYEPHUX MPEANPUATHH yTBEPKIAIOT, YTO MPooiIe-
MBI 3apOXKAAIOTCS €€ Mmpu NpoQuIbHON MOATOTOBKE
B Y4EOHBIX 3aBEACHUSIX, U K HUM OTHOCSITCS:

— HE JIeWCTBEHHBIE METOABI O0YUCHHSI CO CTOPOHBI
IpenojaBareien;

— OTCYTCTBHE HHTEpeca K NpOo(ITIo IOrOTOBKHU €O
CTOPOHBI CTY/ICHTA;

— KOPPYMIIHPOBAaHHOCTb B CHCTEME CPEJHETO
1 BBICIIETO 00pa30BaHUsL.

CrencTBieM jKe CTaHOBHTCS IUIOXas TeOpeTHYe-
CKast M IpaKTHYecKasi OATOTOBKA CIICIMANNCTA, B 0ase
3HAHWH KOTOPOTO 3aMEUEHO OTCYTCTBHE AJIEMEHTap-
HOTO MpEJCTaBIEHUs O >KEJIE3HOM I0pore, HU3KOE
3HAHHWE TEXHOJOTMU PabOTHI, JOJKHOCTHBIX 0Os3aH-
HOCTEH, HOPMaTUBHO-ITPABOBBIX JOKYMEHTOB M HU3KHE
CIOCOOHOCTH MOJIOJBIX CIEHHUAIMCTOB B KPEaTHBHOM
MBIIIICHUH, YTO CHIXKAET UX aKTUBHOE y4acTHE B MPO-
BOJMMBIX pedopMax, M BCIEACTBHE ITOTO 3aTOPMaXKH-
BAeTCs MHHOBAI[OHHOE Pa3BUTHE CHCTEMBI yIpaBiie-
HUS B IIEJIOM.

Jlnis mpenoTBpalleHNsT TOSBICHHS HHU3KOKBAJIH-
(bUIMPOBaHHBIX MOJOJBIX PAOOTHUKOB XOJIAMHT pa3-
paboran HoByro lLleneByto mporpammy «Momonexs
OAO «PXI» (2016-2020 Tompl)», OCHOBHOW IICIBIO
KOTOPOH SIBIISIETCSI TIPUBJICYCHHUE, MPOEeCcCCHOHAIBHOE
CTaHOBJICHUEC W Ha STOH OCHOBE pa3BUTHE MOJIOABIX
pabdotHuKoB [10].

Takske MOXKHO BBIZICIUTH HAyYHBIH MMPOEKT KOMIIa-
Hun — «HoBoe 3BeHO», HaNpaBIEHHBIH Ha Pa3BUTHE
HayYHOW M TEXHWYECKOM WHUIMATHBBI Y MOJOJBIX
paOOTHUKOB, BOBJICUEHUE UX B PEIICHUE KOPITOPATHB-
HBIX 33j[a4, B TOM 4YHCJEC WHHOBAIIMOHHYIO JCSTENb-
HOCTb [2].

B pesynsrare ompoca Ha TeMy «YIOBIETBOPEH-
HOCTh CTyZeHTOB MeToamu oOydenust B CamI YIICy,
B KOTOPOM MNpHHsIO ydacTHe 150 cTapiiekypCHUKOB
(oHm OoJiee amanTHPOBAHBI B By3€), OBLIO BBISIBICHO,
yto Oonee 70% He yIOBIETBOPEHBI METOIAMH TIPETIO-
JlaBaHMs Y4eOHBIX AMCIMIUIMH B By3e. Kak mpasuio,
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OOJIBIIMHCTBO MHEHUH CXOMWIOCh Ha Oe3bIHTEpec-
HOCTH K TPAJWIHOHHBIM CHOCO0aM H3JIOKEHHS TEo-
PETUYEeCKOT0 Marepuajia JeKTopaMHu. PecrnoHAEeHTHI
OTMETHJIN Tpeo0iafaHne MAaCCUBHBIX METOIOB IIPEIo-
JIaBaHUsI, U BUJSIT HEOOXOJJUMOCTh B aKTUBHBIX M HHTE-
PAKTHBHBIX METOax MPOBEACHUS 00yUeHHS.

Jyis perieHus Takoro pojia MpooIeMBbl CYIIECTBYIOT
COBPEMEHHBIE BU/IbI JICKITHIA:

— mpoOsieMHasi JIEKIUS — MOCTAaHOBKAa TPOOIEeMBI,
HWHTEIUIEKTyaJbHOE 3aTPyJHEHHUE Y CTYACHTOB, XKeJa-
HHE Pa3o0paThes B CyTH MPOOIEMBI, pelieHne mpooie-
MBI ITPEToIaBaTeNIeM B X0/I€ JICKITHH;

— JISKIHSI-BU3YyaTu3aIus (Ipe3eHTaIus) — UCIOJb-
30BaHME HAIVISTHOTO MaTepHaia U KOMITBIOTEPHON TeX-
HUKU;

— JEKIUSA-IPOBOKANNS — 3aKJIaJbIBAaHHE IpPEenojia-
BaTelleM B JICKITHIO OITUOKHU (CcolIepKaTelIbHbIe, METO-
augeckre, (GopManbHbIE), CTYACHTHI M0 XOAY JEKIHH
OTMEYAIOT TH OMIMOKHM B KOHCIIEKTE M HAa3bIBAIOT MX
B KOHIIE JICKIIUH;

— JIeKIUS C TIPUMEHEHHEM TEeXHHKH O0OpaTHOMH
CBSI3U — HUCTIONB30BAHNE KOMITBIOTEPHBIX KJIACCOB MU
HaJlM4Ke y KaXJI0T0 CTyJAEeHTa TepcoHalIbHOTO DBM,
CBS3aHHOTO C KOMITBIOTEPOM TMIperojaBareiIst. ITO
MO3BOJISIET TIPETONAaBaTeIi0 MOIydaTh OTBETHI BCEX
CTY[CHTOB Ha IOCTABICHHBIII UM BOIIPOC C MOMOIIBIO
TEXHUUYECKHUX YCTPOUCTB [6, c. 39-57].

TeM caMbIM, C ITOMOIIBIO METOJOB COBPEMEHHBIX
JeKIMA TPenoAaBaTeNld CTUMYIUPYIOT MPOSIBICHHE
WHHIMATHBBI CTYJICHTOB B y4eOHOM Ipolecce — yme-
HHE K CAMOCTOSITEIbHOMY MBIIUICHUIO M aHAIIN3Y.

Taxoke CTyIeHTHI OTPUIATEIbHO OTHECIHChH K Kaue-
CTBY IPAaKTHUECKUX, Ta00OPaTOPHBIX 3aHATHI U MIPOU3-
BOJICTBEHHOH IpakTrke. OCHOBHBIC HEOCTATKH IPaK-
THYECKUX W Ja0OpaTOPHBIX 3aHSATHU: MCIOJIH30BAHHUE
npernojaBarejieM HaOopa JeTKuX 3anad (JIOTHYecKue
3aJaHus), TACCUBHAS POJb CTYICHTOB, HEXBaTKa pa3-
JUYHBIX 00Pa3lOB TEXHUKH U CIICIIHATBHBIX TPEHaXKe-
poB. JIOBOJIBHO YaCTO MpPU MPOXOKICHUU MPOH3BOA-
CTBEHHOM MPAKTUKU Ha KEIE3HOTOPOKHBIX CTAHITHIX
Y TUPEKIUAX YIIPABICHUS IBIKSHUEM CTYCHTHI 3aHH-
MaloTCsi pabOTOM, He CBsI3aHHOHN ¢ uX mpoduiaem. Tak
KaK PYKOBOIUTENH MPAKTHUKU HAa CTAHIIUAX 3aTPY’KEHBI
cBoei paboToli, UM HE OCTaeTCsl BpEeMEHU 3aHUMAThCS
CO CTyJCHTaMH.

Jis perieHus Takoro pojia MpooIeMBbl CYIIECTBYIOT
COBpPEMEHHBIE BU/IbI TPAKTUUECKUX 3aHATHH 1 1abopa-
TOPHBIX 3aHITHH:

— CeMHUHap-AUCKyCCUsl — MyOnmuHOe 00CYXKIIeHUE
J11000T0 pozia BOpOca, HayYHOH MpoOIIeMbl;

— KPYIJIBIA-CTON — 00CyKIeHHe MPOOIEeMbI, B KOTO-
pOil «Ha paBHBIX» y4acTBYET HEOOJbIIAs IPYIIIa CTy-
JICHTOB, MPEIBAPUTEIHHO IOATOTOBICHHBIX IO TEMe
3aHATHUS;

— MO3TOBOH IITYpM — pelIeHne YUeOHBIX POOIeM
TBOPYECKOTO XapaKTepa Ha OCHOBE TEHEPHUPOBAHUSA
OOJIBIIIOTO KOJIMYECTBA UEH;

— JIeJioBasl Wrpa — MMUTAIMA MpodeCcCHOHATBFHON

JIEITETTFHOCTH M KOJUIEKTHBHOE PEIICHHE BO3HHUKAIO-
UX TIPooIIEeM;

— pa30op KeicoB — 00y4YeHHe CTyICHTOB Ha OCHOBE
peanbHBIX MPOo(eCcCCHOHANBHBIX CUTyaluil [6, c. 58—
65].

JIOBOJIBHO OCTPO CTOUT Tpobiema ¢ KOppymiuei
B oOpasoBanuu. Kak mpaBuio, 6onbiias BUHA B 9TOM
JSKUT HA CAMUX CTYJCHTaX, KOTOpble 0e3/eiiCTBYIOT
B OCBamBaHWM MPO(UILHBIX mpeameToB. K cokaie-
HUIO, TIOJTHOCTBIO JINKBUMPOBATH KOPPYIIIHIO B CUCTE-
Me 00pa30BaHUM HEBO3MOXKHO, TIOKA B By3aX «ydarcs»
TaKHe CTYACHTHI M paboTaloT MpenoaaBaTeNd, HIyIIHe
MM HaBCTpedy, OOCTaHOBKa Takod u octaHeTcs [3].
B GonpmuHCTBE CilyyaeB CTYJACHT HE BCETJa COITIaceH
C TakoW cuUCTEeMOM B By3€, HO B CHJIy OIpPEACICHHBIX
KU3HCHHBIX CHUTYyallui, TaKUX KaK HHU3Kas WHTEJUICK-
TyaJbHas CHOCOOHOCTH BOCTIPHHUMATD MIPEAMET, 3aHs-
TOCTh Ha paboTe, CIOPTUBHBIE COOPHI U WHBIC TTPUYH-
HBI, €My IPUXOANUTCS CTAHOBUTHCS YACTHIO CUCTEMBI.

Torma, B mepBy1o ouepelb, CTOUT YUIECTh CIEAYIO-
IIIM€ TIO3ULIUU U IPUOPUTETHL:

— 0 BO3MOKHOCTHM aKTHBHO y4acCTBOBAaTh Ha JIEK-
IUSAX, CEMUHAPaX, TUCKYCCHSAX;

— U3y4aTh PEKOMEHJOBaHHYIO JIUTEPATYpy;

— He TepATh YBEPEHHOCTH B 3HAHUU IpeaAMeTa Ipu
OTPHUIIATENIFHOM C/1auu 3a4eTa/IK3aMeHa;

— 3apabaThIBaTh PEMyTALHUIO MPUIICKHOTO CTYICH-
Ta.

Wtak, oTcroga cienyroT CIEAyIOIe BBIBOABI, UTO
Ka4eCTBO M YPOBEHb OOy4YeHHs OymayIIMX CIIeIIHaH-
CTOB BO MHOTOM 3aBHUCSIT HIMEHHO OT IPETo/iaBaTeiIeH.
Ho cremenp ymeHHMS MOJB30BaThCA COBPEMEHHBIMU
MeTonaMHu OOy4YeHHs y IpernopaBaTesiell HeloCTaTod-
HO YIOBIETBOPHUTENIbHA, YTO OOBSICHAETCS UX CJIa0oi
MOATrOTOBKOM. B cBOIO ouepesnb, HU3KOM MOTHUBaIUEH
JUTS KA9eCTBEHHOTO O0yUYEHHSI CTY/IEHTOB OKa3bIBaeTCA
HU3Kas 3apaboTHas Tu1ata U 0e3pasIuIHOCTh K yuéoe.

HemanoBaxuyro ponb urpaetr u cdepa odecreue-
HUS PaOOTHHUKOB CPEACTBAMH HHIUBUIYaJIHHOHN 3alIIH-
Tb1 (CH3). DTOT BOIPOC OCOOCHHO aKTyajieH B CBS3H
¢ TeM, 4To 1o AaHHBIM 2014 roma B KOMIIAHHUKU OKOJIO
141,5 ThIC. pabOYMX MECT HE COOTBETCTBYIOT HOPMaM
ycnoBui Tpyaa (okoio 419 teic. gen.) [5].

31ech MOXKHO BBIICINUTH HECKOJIBKO (DAaKTOPOB, BIIU-
SFOIUX HA Ka4eCTBO pabOThI COTPYAHUKOB JKEIE3HOMIO0-
POKHBIX CTaHIUM:

— HHU3KOE Ka4eCTBO MPHOOpETaeMoi CrIeIo/IeK IbI;

— HeXBaTKa HEOOXOIMMOTO 3araca Ha CKaiax (BbI-
Jlada He 1o pa3Mmepy);

— OTCYTCTBHE BHEIPEHHUS WHHOBAI[MOHHBIX peEIIe-
Huil B chepe paspadborku coBpemeHHbIx CU3 mst y3-
KOHATIPaBJICHHBIX PaOOTHUKOB;

— obecnieuenne CHU3 He B TOJIHOM 00BEME;

— HEeIeHTpaTu30BaHHbIN yxona 3a CU3.

Yamie Bcero paOOTHUKM CTaJKUBAIOTCA C OTCYT-
CTBHEM HEOOXOAMMOTO 3araca CIeHOASKIbl Ha CKIa-
JlaXx ¥ BbIAadel e€ He mo pasmepy. Hampumep, pabor-
HUK JOJDKEH TONyYUTh CPEACTBA 3allUTHl B Havdaye
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KBapTajia, a eMy BBIalOT B cepeaune. «lIpomecc 3a-
MEHBI MOXKET 3aHATh OKOJIO TPEX MECAILIEB C y4ETOM
KOPPEKTUPOBOK 3as1BOK uepe3 PocxkenmopcHad. Beixon
B JIJaHHOM CHUTyallUd OAMH — 3asBIATH UyTh OOJBIIE
KOMIUIEKTOB», — CUMTaeT IIaBHBIA nmxeHep Camap-
CKOM JWCTaHIWK CHUTHAIM3ALUH, LEHTPaTU3aluu
u 6okupoBku (CLIB) Imurpuii boptHuk [7].

He menee BaxxHO TpoOIeMOit sIBIII€TCS HETIEHTpa-
nu3oBaHHBI yxof 3a CU3. M3-3a OTCYTCTBUS y MHO-
TUX paboTojareneil TeXHUIeCKUX BO3MOXKHOCTEH Jare
BCEr0 PYKOBOAWTENN MOAPA3AEICHUN BO3JIATAIOT ATU
00513aHHOCTH Ha CaMHUX paOOTHUKOB.

B Takux ciydasx paOOTHHKaM CTOUT oOparmaThbCs
B TPAHCIOPTHYIO MPOKYPATypy IS PEeLIeHUs MpodieM
C HE3aKOHHBIMHU IPUKA3aHUSIMH PYKOBOIHUTEIICH.

OKCHepThl OTMEYAroT, YTO JeHCTBYIOMast TEH/ICH-
nus peiHka CU3 TakoBa: MPUHIMIIHAILHO HOBEUIITNX
pelIeHUH CEerofHs MPaKTHYECKH HET, HO OYEBHIHO
YBEMYMIACh KOHKYPEHIIUS B Pa3IMYHBIX CETMEHTaX.
[TosBNAIOTCST HOBBIE IOCTABIIUKH W HM3TOTOBHUTENU
CHETIONIC)KIbI, 00YBH M KOMIUIEKTYIOIIUX C OUYeHb HHTE-
PECHBIMH MPEUIOKCHUAMH U PEIICHUAMHU.

Hanpuwmep, 3aka3zunkaM OYeHb HHTEPECHA HOBas
TEXHOJIOTHSI — [IEPEBOJI B ANEKTPOHHBIH (hopMar CHITHS
MEpPOK OEXIbI U 00yBH WJIM BBEIEHHE IITPHUX-KOJIOB,
CoJiepIKalIuX MOJHYI0 HHPOpManuio 00 u3aeIun (CpoK
JKCILIyaTallud, COOTBETCTBUE cepTH(]UKaTam, TEeXHH-
YecKoe OMHCAHHE), a TaKXKe TaM, IJe ATO BO3MOXKHO,
JATYNKOB-UHANKATOPOB, OMPEACIIIONINX COCTOSHHE
3aIUTHOTO KOMITIEKTa [9].

Tem He MeHee, B TOCIEIHEE BPEMs MOXKHO 3aMe-
TUTH, YTO KOMITAaHUS BCE-TaKM 3aMHTEPECOBaHA B Ka-
yecTBeHHOM obOecnieuennn CH3, 06 5TOM CBHIETEND-
CTBYeT 00BEM Tpou3BeJAeHHBIX 3arpar 3a 2015 rom:
Ha TIPUOOpETEHNE CIIEO/IEHKIbI, CIIEI0O0YBH U APYTHUX
CPEACTB WHAMBUIAYAIbHOW 3allUTHl H3PACXOJ0BAHO
5,5 mupa py0. A Takke Ha KPYIHBIX CTAHIUAX Macco-
BO BBOJIATCS TEXHOJIOTHUECKH HOBBIC TIPOIYKTHI, TAKHE
kak caroru «CEBEP JXK]I», TepMo0OeibE 1 yTerIeHHbIC
nosica [1].

B crxopom BpemeHH IS BceX paOOTHHKOB KOMITa-
HUHU OyzeT pa3zpaboTaHa MOTHOCTHIO HOBas CIICIIONEXK-

na. Kak yTBepkaaroT B IemapTaMeHTe 0 OXpaHe TpPy-
Jia, TIPOMBIIIUICHHOM 0€30MacHOCTH U YKOJIOTHUECKOTO
KOHTPOJISI, HOBasI KOJUIEKIIMS CIIELIOJSKIBI TopaboTaHa
W nepenesnana noiaHocTbio. Cpok BBeAeHHsI HOBOH (op-
MBI Ha JXEJIe3HOAOPOKHBIE CTAHIIMH YCTAHOBJICH IO
xonia 2018 roxa [4].

Taxum 00pa3oM, MOXKHO CIIeNaTh BHIBOA, YTO OCHO-
BaHISIMH ITPOU3BOJCTBEHHOTO TPaBMaTHu3Ma Ha JKeles-
HOZOPO’KHOM TPAHCIOPTE CIy)KaT 2 BHJA MPUIUHHO-
CJIEICTBEHHOM CBA3U:

1. OGpa3zoBarenpHas — MI0Xast MOATOTOBKA CTY/IEH-
TOB => HHU3KOKBAJTH(DHUIIMPOBAHHBIA CICIHATHUCT =>
BBICOKUI PUCK TPaBMaTH3Ma;

2. YcnoBus Tpyna (cHaGkenume CHU3) — mmioxoe
cHaOxenue padoTHHkoB CH3 => BBICOKHIT PUCK TPaB-
MaTu3Ma.

UToOBI M3MEHHUTH CTaphble CTEPEOTHITHI TPOBEACHUS
3aHATUN y TMpenoaaBaTescii, HeoOXOAUMO BBEICHHE
HOBBIX CITIOCOOOB M3JIOKEHUS JICKIIUH, a TaKKe METO-
JIOB 3aKpEIUICHUS TPOWUIEHHOTO Marepuajga B COOT-
BETCTBHU C COBPEMEHHBIMH TEXHOJIOTHSAMH B IpPEIO-
nmaBaHUU. Takke By3aM CTOUTH Y4€CThb, YTO KPYITHBIC
paboTonarend 3auHTEPEeCOBaHbl B  CIEIHAIUCTAX,
KOTOpBIE O00JaaloT HECTAHAAPTHBIM MBIIUICHHEM,
TBOPYECKON aKTHBHOCTBHIO, PALIMOHATHHBIM MBIIIUICHH-
€M U XOpOIIMM YMEHHEM aHaJIN3UPOBaTh PazIHYHBIC
CUTYyalllH.

Jns ynygmenust 0e30acHOCTH TPYAA U CHIDKEHUS
MIPOM3BOJICTBEHHOTO TPaBMaTru3Ma pabOTHUKOB Ha XKe-
JIE3HOZOPOKHOM TPAHCIIOPTE HEOOXOIMMO IpUMEHe-
HHUE CIEeIYIONX Mep:

— THIATENBHBINA OTOOP MPOQECCHOHATBHBIX CIIEIIN-
AJHCTOB;

— pa3paboTka 1 BHenpeHne HoBbIX BUoB CH3 B co-
OTBETCTBHH C MOCIECTHUMH WHHOBAI[HOHHBIMHU HCCIIE-
JIOBAaHUSIMH B 00J1aCTH 0€30IIaCHOCTH TPY/Ia,;

— YIy4YIIeHUE YCIOBHI TpyJa pabOTHUKOB,;

— obecmnieuenne paborHukoB CHU3 B moiaHOM 00B-
eme;

— IIOJTHOE OCHAIICHHE KeJIe3HOAOPOKHBIX CTAHIIUN
TEXHUYECKIMU BO3MOKHOCTSMHU JUIs LIEHTPATH30BaH-
Horo yxona 3a CH3.
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ANNOTATIONS OF THE ARTICLES

Firsanova O.V.,
Doctor of Economics, Professor of Marketing Department, Saint-Petersburg State University of Economics

METHODOLOGICAL BORDERS OF A SUBJECT IN MODERN ECONOMIC SCIENCE

The article is an invitation to discuss the content of research borders in the modern economic science. The
author draws a parallel between the traditional methodological assumptions and notion found on the paradigm of
information and communication in order to determine characteristics of the subject in the modern economy. Based on
the methodological understanding of an enterprise as an open «livey system, the study justifies association of firms
in the market as a market network - the dyad 'subject-subject relationship. The author proves importance of indirect
information for an enterprise effectiveness as well as indirect relationship of an enterprise with the partners of its
partners; also the paper introduces the concept of network capital, coherence of market network, degree of information
asymmetry in market network, trust in the network and others. Sustainability is defined as tendency of changes.

Keywords: methodology of economic science, subject of economic science, analysis unit in economy,
management in market networks, communications in market network, new paradigm of economic development.
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State University

Afanasyeva E.S.,
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STATISTICAL ANALYSIS AND FORECASTING OF AVERAGE PRICES FOR ELECTRICITY
IN RUSSIAN FEDERATION

The current economic and political situation in the Russian Federation and the world as a whole has given
a special importance to research in the field of energy prices aimed at development of tools for information support
system of strategic planning at the micro-, meso-, and macro-levels.

The article presents results of dynamics analysis and forecasting of average prices for electricity sold for
population and industrial enterprises in the Russian Federation monthly, time period: 1998-2016. The comparative
analysis of dynamics intensity allowed making a conclusion that prices for population are increasing at a higher
rate.

Investigation of time series structure on the basis of spectral analysis and calculation of autocorrelation and
partial autocorrelation functions has proved the existence of trend and cyclical components. Taking into account
the structure of time series, modeling and forecasting average prices for electricity sold for population and
industrial enterprises on a second-degree polynomial in view of variability of adaptive polynomial models, as well
as models of autoregression of integrated moving average is conducted.

The high quality of the forecast is confirmed by the differences’ coefficient of G. Theil calculated on the actual
values of average electricity prices released for industrial enterprises and population in August - September 2016.

Keywords: average prices for electricity, time series models, statistical forecasting.
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ASSESSMENT OF GRADUATES DEMAND ON RUSSIAN LABOR MARKET

The paper’s purpose is assessment of economic education in Russia by means of allocation and analysis of
key indicators of higher education in the context of graduates’ employment. The statistical approach, in particular
tabular, graphical and coefficient methods, is used as the tool confirming the author’s point of view. The main
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outcomes achieved during the study are: main tendencies in dynamics of Russian HEI and number of students
training there are revealed; the major factors exerting a negative impact on employment probability of university
graduates are explored; development trends of the national higher education are planned. The results of the
scientific article will be useful for researchers in the field of labor market and higher education as well as for state
specialists performing control functions in the sphere of educational institutions and the labor market.

Keywords: education, reforms, human capital, budget expenses, labor market, employers, Turin process.
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HYPERMARKETS AS INFRASTRUCTURE ELEMENT
OF CONSUMER MARKET BY THE EXAMPLE OF ORENBURG

The paper focuses on a hypermarket as infrastructure element of consumer market. The significance of this
study is stipulated by the fact that expansion of national chains to regional markets including the opening of such
stores has recently increased. The aim of the article is to present the features of hypermarkets and its competitive
advantages that should be considered for the further development of market infrastructure.
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The analysis of hypermarkets characteristics in Orenburg revealed: affiliation to federal chains mostly,
preferential placement in major shopping malls, quite uniform geographical distribution on the territory of the city,
own work schedule, presence of a significant parking space. The paper highlights advantages and disadvantages
of hypermarkets from two viewpoints - customer and the owner.

The results of competitiveness evaluation revealing a considerable potential of hypermarkets for further
development of consumer market infrastructure are given in the article. The competitiveness evaluation was
conducted by comprehensive, integrated and graphical methods. The following figures were taken into account:
quality of goods, its range, price level (expressed in terms of average price index), quality of service, favorable
location of a hypermarket, allocation of merchandise lines, style, advertising support and business environment.

Keywords: infrastructure of consumer market, form of trading company, hypermarket, competitiveness of
trading company.
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ECONOMY OF REGION AS MANAGEMENT OBJECT

The research purpose is to determine the place and a role of region’s economy in development of society that
became a subject of close attention for economists for years. As a result, the study revealed that the state can
significantly influence the interest from business entities in improving efficiency of economic resources usage for
regional benefits, i.e. society as whole and individual owners. The regional economy requires further development.
The study results will be useful to both scientific and business entities while forming the development strategy of
region’s economy.
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FINANCIAL RISKS MANAGEMENT IN PUBLIC PROCUREMENT SYSTEM

In the modern practice of risk management there are many different control methods by content and purposes.
Despite the variety, the traditional methods of financial risk management are often implemented. This paper
analyzes applicability of traditional (theory of financial management) methods to control financial risks in public
procurement. The author systematized the issues of identification, classification and description of financial risks
widely studied by the scientific community. The study explored the main key features of public procurement system,
which have any significant impact on the financial risks in the system. Based on the analysis, the author concluded
that traditional methods of financial risk management are not universal and non-standard for public procurement
sSystem.

Keywords: state and municipal needs, risks of public procurement system, contracting procurement, risk
management, management techniques of financial risks.
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STUDY ON TRENDS IN REPRODUCTION AND EMPLOYMENT OF RURAL POPULATION
FOR AGRICULTURAL SECTOR OF REGION

The article describes the actual problem dealing with the state of rural labor force of the region as
important factor in achieving food security of the territory. The purpose of the paper is to study trends for
replacement and employment of the rural population in companies of the agricultural sector on the example
of Orenburg region. The following methods were implemented: structural and timing analysis, statistical
groupings, diagram and coefficient methods. The study revealed stable negative trends of decrease in rural
population and in the number of employed for the agribusiness. The positive aspects are high proportion
of the population below employable age and a low proportion of retirement people. Moreover the share of
average labour force in agriculture remains high among the regions of Volga Federal District. For a long
period Orenburg Region has the highest rates for these indicators. In general the state of human resources in
agrarian production should be characterized as critical, so it is necessary to activate measures on restoration
of labor potential in rural areas.
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CHARACTERISTICS AND CLASSIFICATION OF MATERIALS AND ITS USE AT DIFFERENT
STAGES OF ACCOUNTING PROCESS

This article discusses the problems connected with expansion of materials ’specification as objects of accounting
and development of its science-based grouping at different stages of the life cycle.

To systematize modern theoretical and practical approaches to description of materials characteristics
and its classification in order to justify their complex grouping what is necessary for appropriate reflecting the
material resources cost at the various stages of accounting process, which in turn largely affects the objectivity of
information on performance of production activities of economic entities.

The general scientific principles and research methods has formed the methodological basis of this work: analysis
and synthesis, induction and deduction, systematization of theoretical basis and practice of material's accounting
process. The methods of observation, grouping and comparison were used as a part of the integrated approach.

From the perspective of the complexity, the approaches to characterization and classification of materials
in the modern accounting were systematized. The article reveals the economic essence of materials as objects
of accounting, various approaches to its grouping are systematized, the authors' opinion on clarification of this
concept and expansion of existing groups of materials is substantiated; a comprehensive classification of materials
with selection of 13 different criteria is presented.

The results of this study have both theoretical and practical application, so it can be used in the accounting
practices of economic entities, as well as for further research in the field of accounting.

Systematization of theoretical and practical approaches to the considered problem has shown that materials’
grouping with selection of different classification criteria is required for characterization of the materials essence
in the accounting and its visual presentation. For instance, partition of materials by incoming sources and values
affiliation, its purpose and payment terms, quality requirements for raw materials, as well as by storage conditions
and other grounds will improve the objectivity of cost accounting for purchased and consumed values and the
cost of manufactured products consequently. Moreover, this systematization will have significant methodological
assistance in accounting of materials procurement and consumption, for monitoring of its safety.

Keywords: stores, materials, accounting, classification, cost, delivery, storage conditions.
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PRINCIPLES ON OPTIMIZATION OF REGULATORY ECONOMICS

The article discusses theoretical issues related to state support optimization for different branches and
the economy as a whole. The purpose of the research - is to improve state regulation methods for economy in
the market conditions. Objectives are: to identify the main theoretical aspects of state regulation for national
economy;, to determine the impact of World Trade Organization on the state support of the economy; to expand the
classification of state regulatory functions, to propose an optimal model of economy functioning.

The study defined the role of WTO in the system of economic regulation. A new classification of state support
functions was proposed, including traditional groups of functions and associated one which combines features
of both groups. In addition, the authors developed the model of economy's optimal functioning, based on the
synergistic effect by implementing state regulatory principles.

Considering the mentioned points, nowadays the regulatory economics should ensure implementation of the
structural changes using different tools to increase production, create preconditions for its development and, as
a result, to better meet population and economy needs. Therein it’s necessary to appreciate the characteristics of
each branch.

Keywords: state regulation, World Trade Organization, optimization, control mechanism, degree of support.
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THEORETICAL BASIS OF REGIONAL MARKETS FORMATION

The paper provides an analytical overview of regional markets concept: theory of production location and
distribution; formation of market areas, factors of distribution; theory of market potentials and spatial interaction;
theory of central places; concept of geo-marketing, spatial distribution of trade flows as well as institutional
concept; sale theory and marketing management, logistics. The conclusion on multi-aspect nature and specifics
of regional markets problems study has been made made. The authors identified the main development directions,
forms and methods of regional markets forming: configuration of organizational-economic mechanism; choice of
organizational form of trading, as well as forms of trade and economic relations within the market; formation of
local markets system, depending on consumers interests; selection of efficient goods channels for different types
of local markets; rationalization of transportation and storage, material and financial flows and development of
logistics base of market infrastructure in the region. The main features of regional markets are highlighted. It was
concluded on a multi-level nature of regional markets, integrating macro-, meso- and micro-economic relations,
as well as on the need for further study of regional markets.

Keywords: region, regional market, concept of regional markets, characteristics of regional markets.
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STATISTICAL ANALYSIS OF FACTORS INFLUENCING ON STUDENTS PROGRESS IN RUSSIAN
UNIVERSITIES

Despite the large number of works devoted to the problem of education quality improving at the present stage of
higher education reform, the study of factors affecting students’ success is still under-investigated in our opinion.
In order to optimize higher educational process at the present stage of pedagogy development, the analysis of
relevant papers was carried out. It’s necessary to identify the factors influencing on academic performance,
and the factors leading to a negative result in educational activity or students expel, as well as implementation
of a set of educational activities for improvement of educational process, management students studies, use of
different methods and learning technologies, taking into account the personal characteristics of students, their
motivation, intelligence; that will have salutary effect on the employment of graduates and their living standards.
The purpose of the research is application of statistical tool-box for evaluation of factors’ effect on performance of
HEI students. The subject of the research — is relationship between students’performance and influencing factors.
Information provision was formed by the results of a sample survey of students learning finances and economics as
well as the data from centralized information system of Orenburg State University. Correlation-regression method,
in particular a logarithmic linear regression and order logit model, is used as the primary method of obtaining
knowledge.

Keywords: progress of students, factors, statistics, logarithmic linear regression, order logit model.
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STATISTICAL STUDYING OF DEMOGRAPHIC PROCESSES INFLUENCING OVER THE SIZE OF
REGIONAL WORKFORCE

The problem statement is caused by staff deficit in certain types of economic activity what is inherent not only for
Russia economy in general, but also for different territorial subjects. The article’s purpose is to assess the impact of
demographic processes in Orenburg Region on the size of regional workforce potential. Theoretical and practical
scientific methods were used in the frames of this study. As a result, hypotheses were formulated and approved
during the process of the experiment. The main results: the regularities of demographic processes development in the
region are revealed for 1990-2015; the influence of natural and mechanical development of population on the size
of regional workforce is estimated. The materials of this paper may be useful for researchers studying statistics of
population and labor force, as well as for local government to form labor development strategy of Orenburg Region.
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PROSPECTS FOR TRANSPORT AND INFRASTRUCTURE DEVELOPMENT OF THE REGION

The purpose of this article is to develop prospective lines of transport and infrastructure development of
the region based on solving the existing problems in the transport infrastructure. The papers relevance is
conditioned by the geopolitical location of the Buryat Republic as a transport bridge between Europe and
Asia what determines new qualitative content of the region as a border area. The economic corridor «Russia
- Mongolia — China» and relevant infrastructure projects within this program is impossible without transport
and logistics infrastructure development, and the lack of objectives for its formation in the strategic policy
documents reduces progressive development of the region and its entry into the world transport system. The
presented strategic development priorities of the regional transport infrastructure on the example of the Buryat
Republic provide implementation of a new transport policy corresponding to the national interests of Russian
regions under the conditions of high dynamics in development of foreign economic relations. The paper discusses
formation program of organizational and functional logistics structure of the region’s transport infrastructure
based on the objective prerequisites, factors of intraregional development reflecting the specific nature of the
region. The study results can be used by regional and municipal authorities within the preparation of regional
development programs in formation of transport and logistics infrastructure what will adaptively allow upgrading
of regional economic space. In conclusion, the author assumes that development and implementation of strategic
focuses as a long-term program for transport infrastructure development of the Buryat Republic will form a new,
more balanced model of the regional economy development that will provide noticeable growth of its social and
economic competitiveness what will make possible to perform as an equal partner in international transport
cooperation.

Keywords: regional economy, transport infrastructure, strategic development guidelines, transport and
logistics system.
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PROBLEMS OF INFORMATION AND ANALYTICAL SUPPORT FOR BUSINESS STRATEGIES
DEVELOPMENT IN COMPETITIVE ENVIRONMENT

The article describes the priority role of information and analytical support for business in the regular strategic
control mode due to the necessity to develop and to implement competitive strategies on the basis of relevant
information presentation as well as to create conditions for adapting to unstable external environment. Prospects for
implementation of strategic account data and reporting are determined in order to identify competitive advantages
based on core competencies and key success factors by complication of information flows that make business to
move towards reaching the current efficiency and strategic competitiveness. The papers purpose is to reveal the
problem of strategic choice and justification of competitive business strategy: a generic strategy of M. Porter or
hybrid strategy that should contribute to the creation of new and to strengthening of existing business competencies
required for formation and protection of competitive advantages, as well as to premium implementation of key
success factors. It can be solved without the appropriate information and analytical maintenance.

Keywords: strategic management, competitive strategy, information and analytical support, strategic
accounting, core competencies, competitive advantage, key success factors.
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CLASSIFICATION OF RESEARCH, DEVELOPMENT AND TECHNOLOGICAL WORKS IN
ACCOUNTING OF ENTERPRISES INNOVATIONS
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The authors consider grouping of research, development and technological (RDT) activities implementation in
the system of costs accounting and innovation process of various enterprises.

The objective is arrangement of modern theoretical and practical approaches to grouping of research,
development and technological activities for innovations accounting as a factor of innovation development of
Russian enterprises and economy as a whole.

Methodological basis of this article was general scientific principles and research methods: analysis and
synthesis, induction and deduction, systematization of theoretical foundations and decision-making practice. The
authors have also used methods of observation, grouping and comparison.

The paper has revealed the content of different types of RDT activities as a factor of innovation process in
economic entities; the authors have specified and added grouping of these activities and pointed out various
classification characteristics as well as proved necessity of this systematization for accounting and reporting
system objectivity, and increasing efficiency of innovation management.

The study results have theoretical and application scope and it can be used in the process of planning,
accounting and innovation management, as well as for the further research in economics and management.

Currently, the internal structure of RDT activities development is not studied enough. Therefore, analysis of the
internal contents of these activities and nine criteria of classification was the basis for these activities grouping.

Arrangement of theoretical and practical approaches has showed that it is necessary to consider content of these
activities from different perspectives: stage of completion, specificity of registration in accordance with regulatory
and legal framework, results of these activities, degree of effectiveness and its relevance for business entity.

Keywords: accounting, research-and-development activities, technological activities, experimental
development, innovations, investments, globalization, global economy, national economy, intellectual capital.
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ON METHODOLOGICAL COMPETENCE OF A STUDENT

The authors consider inadequate methodological competence of a modern student as a major obstacle to
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the effective acquisition of educational materials in higher school. The paper explores conditions where in the
most natural way the learner is accumulating ability to verify the knowledge and skills for truth, falsity, logic
and consistency. Lack of methodological competence interfere active development and reproduction of valuable
cultural, scientific and research heritage. Nowadays the mass consciousness is undergoing changes due to assorted
imitation and virtualization of spiritual production, including elements of the traditional educational discourse in
higher school. Traditional game practices may be used as a model for organization of group cognitive activity. The
authors propose implementation of tutor s individual communication as a teaching resource.

Keywords: education, information, knowledge, verification, traditional game, criteria of truth, imitation,
methodological competence.
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RIGHT OF WAR: SCOPE

The issue s relevance is determined by insufficient completeness and accuracy of information on right of war
functioning fixed in the developed content of this concept. The research purpose is the philosophical judgment of
procedural features of right of war as the mean that minimizes scales of combating and its destructive consequences.
The research methods are: dialectic, historical, phenomenological and hermeneutic, its complex implementation
has provided complete vision of genesis and the current state of right of war. The main results of the research
are development of understandings on: cyclic nature of right of war implementation; alternation of potentiality
conditions and standards’ relevance constituting this law section within the implementation process; aspects of
right of war scope that are in need of priority philosophical development.

Keywords: war, right of war, globalization, state, morals, custom, agreement.
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ON REINTEPRETATION OF ASSESSMENT AND MEANING OF LONELINESS PHENOMENON
IN ANCIENT GREEK PHILISOPHICAL TRADITION

The article analyzes the loneliness phenomenon within the ancient Greek philosophical system. Considering
cognitive and conceptual context, a transcendental identification of loneliness with a retreat condition became
traditional. During the process of study, the author separates these concepts explaining conceptual and cognitive
foundations of loneliness «vision» by the ancient thought taking into account the socio-cultural characteristics of
polis structure.

The analysis of loneliness phenomenon in ancient Greek philosophical tradition leads to the conclusion that
it is an extreme and «abnormaly form of human existence, a result of ostracism (spiritual and political «death»
of a citizen). In general, loneliness was assessed by ancient thinkers as absolutely negative and alien status of
original humanity as a «social being» parting it out of spiritual, moral and axiological space bounds that form
a polis.

A lonely person is an unhappy and «immoraly being. Solitude was a voluntary act and did not damage the
value and moral structures of a human consciousness, quite the contrary, it promoted its enrichment.

Keywords: loneliness, privacy, polis, space, destiny.
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SPECTRE OF EMPIRE

Growth of nationalist sentiments has sparked an interest to ideologists of conservative revolution. The article
proposes an analysis of works of F.-P. Yockey, O. Spengler and K. Schmitt recently published in St. Petersburg.
The critical attitude should equally respect to naturalistic and constructivist versions of history. Therefore, the
relationship between state and the nation is explored in both liberal and conservative aspects. For people caught
in a state of destruction it is important to get out of it without repeating the experience of ressentiment, hate,
revenge, constructing the enemy image and fear. Today we should not think about reappearance of blood and soil
symbols, but about the revival of spiritual foundations of society.

Keywords: power, war, enemy, empire, capitalism, conservative revolution, nation, stranger.
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ANOTHER DIMENSION OF REALITY: LANGUAGE OF MEDIA IMAGES

The article analyzes media images acting as dominant signs and language symbols of the present. Its influence
scope goes far beyond the bounds of mass media virtual reality and has an uncontrolled impact on the activities
of a human and society. Simulacra not simply reflect the actual reality, but create and define it. Understanding the
mass media panorama images and the content from the viewpoint of not only linguistics and philosophy allows
claiming that today bright images are elements of a new language - the language of the media reality, and they
have powerful potential compelling a person to act according to the certain rules. Principally it's stipulated by the
nature of images and its functions. The mass media images have a particular language system, and it is one of the
most effective techniques of «soft powery.

Keywords: power, sign, image, mass media, reality, symbol, language, simulacrum.
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MANAGEMENT ETHICS: FORMATION OF THEORETICAL BASIS

Management ethics is a new trend in science, developing within the framework of applied ethics. The
article s purpose is to show the importance of management ethics formation as an independent area of science, and
to describe some issues on formation and development problems, as well as horizons for the research. The analysis
of the scientific literature in the field of management ethics has revealed the following: firstly, the most part of
the References has educational nature (training aids), the other part consists of articles in scientific periodicals
that do not have any recurrence or sequence features. There is no any monograph for management ethics that
emphasize the low status of this scientific area.

Secondly, in contemporary scientific literature, the ethics is often replaced by the management etiquette. But
this is unacceptable.

Thirdly, management ethics is often limited just by corporate culture and its main features are described by the
culture of dialogue and «human dignity».
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This article proposes to study management ethics in terms of such ethical categories as debt, equity, benefit,
happiness, etc. This approach will preserve the required balance between ethics as an area of philosophical
knowledge and management science. Thus, such balance will have a positive impact on the personnel management
efficiency and on the performed processes.

Keywords: ethics, applied ethics, management ethics, etiquette.
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VIRTUAL CLOUD NETWORK LABORATORY BASED ON IAAS

The paper describes a proposed approach to create virtual cloud laboratories aimed at studying network
technologies, operating systems and administering in higher educational institutions as well as for network
engineering purposes. The approach is based on a visual drawing and set-up of virtual network topology
through a browser. The result data is stored in JSON format, which is used for automatic deployment in data
center through API system of OpenNebula cloud. After deployment OpenFlow protocol is used to implement
a connectivity of virtual network nodes, located on different physical servers. This protocol is supported
by Open vSwitches on each physical server and HP 3500 switches in a real network. A small data center
was deployed to conduct experimental research. Under conditions of high load and long delay between
the client and remote desktop, the remote control flow remains stable, which ensures availability of remote
operation with GUI server. The experiment’s output shows the efficiency of cloud systems implemnation in
IT education.

Keywords: virtual network laboratory, IT education, laaS, OpenFlow, routing.
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SUSTAINABLE CONTROL METHOD FOR DEVELOPMENT OF DIGITAL TELEVISION
AND RADIO BROADCASTING NETWORK

The paper presents a formal model and sustainable control method to finance network development of the
united digital broadcasting network (DVB) in Russian Federation, implementing advanced simulation technology
and intelligent decision-making support. The method is based on capability cards for system analysis of key
performance indicators in providing of DTV network. The goal is to improve control systems of digital television
and radio broadcasting development through reasonable planning in terms of budget and time, considering the
combined effect of time and human factors. Implementation of the proposed method in the specialized information-
analytical monitoring system allowed modeling and analysis of control processes as well as information exchange.
The project results were used for the federal program «Development of TV and Radio Broadcasting in Russian
Federation 2009 — 2015» and contributed to achievement of key indicators and target effectiveness.

Keywords: digital television and radio broadcasting, project management, capability cards.
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MULTILAYER MODEL OF MOBILE SENSOR NETWORK

The article considers new aspects of modeling and designing a sensor network according to the modern
concept of Internet of Things. In particular, a formal multilayer model of mobile sensor network is presented, that
determines possible displacements of autonomous data collecting and processing devices transferring in space
and time. This model allows formulating a multi-criteria optimization task for data collecting and processing
as well as implementing algorithms and software of open and distributed diagnostic system using multi-agent
technologies. The proposed model can be implemented in design of diagnostic systems for distributed technical
infrastructure (pipelines or communication networks) or medical diagnostics, where it is necessary to provide
a constant monitoring of technical condition by the limited number of sensors.

Keywords: Internet of Things, sensor networks, big data, multi-agent technologies.
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INTELLIGENCE SYSTEM OF PRELIMINARY DIAGNOSIS AS INSTRUMENT
OF REGIONAL SOCIAL POLICY

Creation of information intelligent system of preliminary diagnosis is an important tool for public health monitoring.
Preliminary diagnostics of micronutrient level without sampling analysis is examined in the frames of the developed
intelligent system. The purpose of this research is to create a knowledge database for intelligence system diagnosis.
In order to make this, the task of developing a system of production rules and preliminary diagnosis was set. While
creating software for diagnosing systems, several data mining techniques and the method of direct inference were used.

The result of the experimental medical data analysis on micronutrient composition is a developed system of
production rules. This system acts as the basis of decision-making in diagnosis of micronutrient level in a human
body throughout intelligent system of preliminary diagnosis.

Keywords: micronutrient, data mining, intelligent system, biotelemetry, status of a person.
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METHODS TO PREVENT INDUSTRIAL ACCIDENTS ON RAILWAY TRANSPORT

The article discusses approaches to solve the problem of industrial injuries on railways and theoretical
generalization of its types. It is shown that the main causes of accidents are poor quality of organization and
human factor. A survey among the university students was conducted to identify the objective information.

It was concluded that the basis of industrial accidents on railway transport are two types of causal relationship.
Based on this, one of the two proposed strategies expects to change the old stereotypes of studying and introduction
of new methods of knowledge presentation.

The proposed measures on prevention of industrial accidents arising in railway transport can show good
results - increase a number of highly qualified specialists and the safety level of national railway transport.

Keywords: industrial accidents, specific training, provision of personal protective equipment, modern types of
education, causal relationship.
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OCHOBHBIE TPEBOBAHUA K COAEP)KAHUIO 1 O®OPMJUIEHHUIO
ABTOPCKHUX MATEPHUAJIOB

1. K ny0siukauuu NpuHUMAKTCS HayYHble (IPAKTHYeCKHe) U 0030pHbIe CTAThH.

1.1 K conep:kanHuio HayqHOM (MTPAKTHUECKOH) CTAThH MPEABSBISIOTCS CIEAYIOMNe TpeOOBaHUS:

— BO BBOJIHOHM YacCTH JJOJDKHBI OBITh 000CHOBAHbI aKTyaJIbHOCTh U II€JIECO00Pa3HOCTh pa3pabOTKU TeMBbI (Ha-
YYHOU TIPOOIEMBI WK 331a49H);

— B OCHOBHOI 4acTH CTaThH MyTeM aHAJIN3a U CHHTE3a MH(OPMAIMK HEOOXOIMMO PAaCKPBITh HCCIEIyeMble
MpoOJIEMBI, Ty TH UX PEIICHNsI, 000CHOBAHMS BO3MOXKHBIX PE3YIBTaTOB, HX JOCTOBEPHOCTD;

— B 3aKITIOYUTENILHOM 9acTn — HEOOXOIMMO TTO/IBECTH UTOT, ChOPMYITHPOBATEH BEIBO/IbI, PEKOMEH/IAINH, YKA3aTh
BO3MOJKHBIC HAITPABICHHS AATbHEHIINX NCCIIEJOBAaHNH.

1.2 K conep:xannto 0030pHO cTaThll (0030pa) MPEABSABISIFOTCS CICAYIOMINE TPCOOBAHMS:

— B 0030pe€ T0IKHBI OBITH TIPOAHATM3UPOBAHEI, COTIOCTABIICHBI 1 BBISIBICHBI HANOOJIEe BasKHBIE U IEPCTIEKTHB-
HBIC HATIPABJICHUS Pa3BUTHUS HayKH (MTPAKTHKH), €€ OTACIBHBIX BUIOB JEATEILHOCTH, SIBICHUH, COOBITHH U TIp.

— MarepHai JIOJDKEH HOCUTH MPOOJIEMHBIH XapakTep, IEMOHCTPUPOBATh NTPOTHBOPEUNBBIC B3INISABI HA Pa3-
BUTHE HAYYHBIX (TIPAKTHUECKUX) 3HAHUH, COAEPKaTh BBIBOJIBI, 0000IICHNSI, CBOHBIC TaHHBIE.

2. [lepeyeHb HEOOXOAUMBIX JAHHBIX B CTaThe:

— VK, ¢pamunust, iMs, OTYECTBO aBTOpa WJIM aBTOPOB (HA PYCCKOM M aHITIMHCKOM SI3bIKaX);

— MOPOOHBIE CBEJCHUS 00 aBTOPE WIIM aBTOpax: ydeHas CTEHEHb, yUCHOE 3BaHHE, IOJDKHOCTh, MECTO paboThI
(Ha pyCCKOM M aHITIMHCKOM $I3bIKaX, KaK B YCTaBE OpraHU3alnm);

— 2IIEKTPOHHBII aapec, aapec I TTOYTOBOI NEPENNCKH;

— aHHOTAIMs, KOTOpast JOJDKHA COZIEPXKATh KPAaTKyl0 BEPCHIO CTAaTbU, OTPaKaTh aKTyaJIbHOCTh, OCHOBHBIE pe-
3yIBTaTHI pencTaBieHHoro Marepuaia (100 — 250 ciioB, Ha pyCcCKOM M aHTITHICKOM SI3BIKaX);

— KJTFOYEBBIC cI0Ba (4-7 CIOB) K cTaThe (Ha PYCCKOM U aHTJIIMHACKOM SI3BIKE);

— Ha3BaHME CTaThH (HA PyCCKOM M aHIIIMHCKOM SI3bIKaX);

— TEKCT CTaTbH;

— JIUTEpaTypa Ha PYCCKOM M aHIJIMHICKOM SI3bIKE, PEKOMEH TyeTcs He MeHee 15 myHkToB. OdopmiieHHne B COOT-
BETCTBUH C MEX/yHapOAHBIM OHOIMOrpaguIecKuM CTaHIaPTOM.

3. Marepuan nomkeH ObITh HaOpaH B TeKcToBOM pemakrope Microsoft Word B ¢opmare *.doc mmm *.docx;

— HIpudt: rapautypa Times New Roman, 14 pt, MmexxcTpounsrii naTepsain 1,5 pt.

— BrIpaBHMBaHME TEKCTA: TIO IIMPHHE.

— Ions: neBoe 3 cMm, npasoe 1,5 cM, Bepxuee 1,5 cM, HUXKHEE 2 CM.

4. I'padmueckuii MaTrepuar, 10KeH OBITH BBIITOIHEH B rpadudeckoM pepakTope. He nomyckarorest oTckaHHpO-
BaHHBIE rpa UKy, TaOIUIL, cxeMbl. DoTorpaduu npecTaBIeHHbIE B CTAThE JOJKHBI OBITH IPECTABICHBI TaK JKE
OTAETHHBIM (aitmom B hopmarax *.tiff wmm *.jpg ¢ paspemrennem ve meree 300 dpi. Bee rpaduueckne Mmarepuaist
JIOJDKHBI OBITH Y€PHO-OIIBIMU, TIOJTHOI[BETHBIC PUCYHKH HE TIPUHUMAIOTCH.

5. CchUTKHM Ha MIEPBONCTOYHUKH B TEKCTE 3aKJIIOYAIOTCS B KBA/IPATHBIE CKOOKH C yKa3aHHEM HOMEpa U3 CIIMCKa
JTUTEPaTypHI.

6. K crarbe oTAENbHBIM JIOKYyMEHTOM IIPHKJIA/(BIBACTCSI AHKETA C JAHHBIMH 00 aBTOpE.

7. K crarbe MpuKIaapIBaeTCs PELEH3HS OT OCTEIIEHEHHOTO CIICIHAINCTA.

8. K crarpe mpukiagpIBaeTCs KOMMs KBUTAHIMK 00 orutate myonukarun. [TyOnukanys ormrauuBaeTcst TOIBKO
TI0CJIE TIOJIOKHUTENFHOTO PEIICHHS WICHOB PEAaKIIMOHHON KOJUICTHH.

9. Crarbu, oopmiieHHBIE O€3 COOMONeHNs TaHHBIX TPeOOBaHNH, pelakIiell He pacCcMaTpHUBArOTCS.
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MHOAINCKA HA KYPHAJI «MHTEJUIEKT. UHHOBAIIUU. UTHBECTUIIU N

IlepuognuHocTs xxypHasia — 12 HOMEpOB B rof.
IIpoBoautcs nonnucka Ha 1-e momyronue 2017 .
Br1 MmokeTe BEIOpaTh ya0OHBIH Mt Bac Bux moammcku:
no karanory Poccuiickoii npeccsl «Iloura Poccun», noanucuoit unaexc — 16478;
yepes peaKIliio KypHaa:
460018, . Openodypr, mp. [Todener, 13, kad. 171203, 171204

HAIIIN PEKBU3UTHI

MHH 5612001360

KIIIT 561201001
Y®K 10 OPEHBYPI'CKOM OBJIACTHU
(OPEHBYPI'CKMI1 TOCYJIAPCTBEHHBI YHUBEPCHUTET, JI. CU. 20536X44564),
OTHEJIEHUE OPEHBYPT BUK 045354001
P. C4. 40501810500002000001

OKB9/] 80.30.1

OKIIO 02069024

OKOII® 72
OK®C 12
OI'PH 1025601802698
OKTMO 53701000
PEJAKIIMOHHO-U3JATEJIBCKHE YCIIYT'H — KBEK 00000000000000000130
KYPHAJ «MHTEJJIEKT. UTHHOBALIMW. MTHBECTUILIUN»
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HNuTtennexkt. UnnoBanuu. UnBecTHIIMH
Ne 9/2016

OtBercTBeHHbIN cekpeTapb — A.Il. [{pmmun
Bepctka — M.B. Oxun
Koppextypa — 1O.P. 3abuposa
[TepeBog — O.A. KpukoroB
Juzaiin oonoxku — J[.M. Tyiicuna
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