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TEOPETUYECKHWE OCHOBBI PEHHIEHUSA 3AJTAYUY ITOBBILINEHUA
YPOBHS BE3OITACHOCTHU ®YHKIHNOHUPOBAHUA
AHTPOIHOI'EHHBIX CUCTEM B CPEJIE «HEJIOBEK — TEXHOC®EPA)>

CEPUKOB 4. A. x.m.n., ooy.

Kacdenpa oxpansl Tpyna 1 6e30MaCHOCTH JKU3HEACATSILHOCTH, XapbKOBCKHIT HAMOHAIBHBIM YHHBEPCHUTET TOPOJCKOTO Xa3siicTBa
umend A. M. Bekeroa, yn. Pesomormu, 12, 61002, r. XappkoB, XapbkoB, Ykpauna, ten. +38(057) 707-33-18, e-mail:
yserikov@yandex.ru

Annortanus I]ens. TexHOTeHHOE HaNpaBIIeHHE Pa3BUTHS UeIIOBEUECTBA, HAYTHO-TEXHUUECKUI IPOTrpecc BBI3BAIN CO3/IaHUE aH-
TPOIIOTEHHBIX CHCTEM Pa3IMYHOTO Ha3HAUeHHMs, KaKk OOBEKTHBHYIO HEOOXOIUMOCTh €ro pa3BUTHs. Takue CHCTEMBI — TEXHHUYECKHE,
XUMHYECKHe, OMOJIOTNYECKHe, B COOTBETCTBHH C aKCHOMOH O ITOTCHI[HAIEHOI ONMAaCHOCTH OOBEKTOB, XapaKTEPU3YIOTCs KOHEYHBIM
3HAUEHUEM YPOBHS HAJEKHOCTH, a 3HAYUT U ONPEETICHHON OMACHOCTBIO ISl TTI00ANBHBIX CHCTEM «UEJIOBEK — OHocdepay, «uemoBek
— TexHOoc(epay nnm ux moacucTeM. YHcneHHOe 3HaUeHHe MOoKa3arelsi 0e30IMacHOCTH aHTPOIIOTEHHONW CHCTEMBI, HE3aBUCHMO OT €€
HAIpaBJICHUS ¥ THIA, HETIOCPEACTBEHHO 3aBUCHT OT YaCTOTHI OTKA30B, KOTOPHIE HAOMIOAAIOTCS BO BpeMs ee (DyHKIMOHUPOBAHMS, a
TaKOKe CBSI3aHO C HAIMYHEM B €€ CTPYKType OJIOKOB M YCTPOMCTB IMPOTHO3UPOBAHMS, ONPEIENECHHs XapakTepa U BPEMEHN peann3a-
LMK aBapHHHBIX cuTyaruid. [Ipu aToM, peann3oBaHHas (YHKIMOHAJIbHAs BO3MOXHOCTb NMPOTHO3MPOBAHUS OTKA30B, BBISBICHUS
MIPUYUH, KOTOPHIE BEI3BIBAIOT TAKUE CUTYALUH, JaeT BO3MOXKHOCTB IIPOTHO3UPOBATH MX MOSBICHHE. DTO ITO3BOJISIET MOBBICHTH YPO-
BeHb 0€30MaCHOCTH CHCTEMBI, HAJJOKHOCTH €€ (YHKIHOHUPOBAaHHS B PE3y/IbTaTe CBOEBPEMEHHOIO NMPUHSITUS HEOOXOIUMBIX MEpO-
MPUSTHHA, 9TO TO3BOJISIET MUHUMHU3UPOBATh €€ HEraTHBHOE BIIMSHUE Ha YeIOBEKa M OKPYXKAIOIIylo cpeny. VcciemoBaHHsS M ONBIT
9KCIUTyaTaIl[MH PAJa aHTPONOTEHHBIX CHCTEM ITOKA3BIBAIOT, YTO peann3anus (YHKIUH MPOTHO3HPOBAHHS MO3BOJSIET CYHMIECTBEHHO
CHM3UTBH OTPHUIATENHHOE BO3IEHCTBHE MOCIEACTBUIT 0TKAa30B CHCTEMBI Ha Ouocdepy 3emiin uyepes aBapiH, KOTOPBIE COMIPOBOKAAIOT-
csi, HaIlpuMep, BHIOPOCOM BpPEAHBIX BEUIECTB, MHKPOOOB, ()OPMHUPOBAHUS 3IEKTPOMATHUTHBIX MM HOHM3UPYIOIIUX TOJIEH 3HAYH-
TEeJILHOW HaNpsDKeHHOCTH. [lonoknTenbHbIH 3¢ GeKT JOCTUTAeTCsl U B pe3ylbTaTe MCKIIOUYEHNS BO3MOXKHBIX OTPHUIATENbHBIX H3Me-
HEHUH B 310pOBbE, (HH3HOJIOTNIECKUX (QYHKIHSIX, ICHXOJIOTUIECKOMY COCTOSHHIO OpTaHN3Ma 4elloBeKa, obecredeHuss KoM(popTHO-
CTH B Cpelie «4eJIOBeK — TeXHoc(epa». B momnonHeHne cienyer OTMETHTh, YTO MOBBIIICHHE HAIe)KHOCTH aHTPOIIOI€HHOW CHCTEMBI B
3TOM CiIydae COIPOBOXKAAETCS 1 SKOHOMHUYECKUM (P PEKTOM, KOTOpHIH coctaBisieT okono 30 % ee crommocTH. [ToBBIIEHNE CIOXK-
HOCTH, MOIIIHOCTH aHTPOIIOTEHHBIX CHCTEM, KOTOPOE SIBIISIETCS JIOTHYECKOH HEOOXOANMOCTBIO, CICACTBHEM HAyYHO-TEXHHYECKOTO
Iporpecca, CTaBAT 3afady MOBBIIICHHUS YPOBHS O€30IaCHOCTH aHTPOIOTEHHBIX CHCTEM B Paspsiy MepBOOUYEpeqHBIX. Memoouka.
Ipennaraercs pa3paboTaHHOE pEIICHHE 3aJadl ONPEAEICHNS CTETICHH HAAEKHOCTU (PYHKIIMOHHPOBAHHS aHTPOIIOTEHHBIX CHCTEM,
HAJIeKHOCTH UX (DYHKIIMOHUPOBAHMS B AMHAMHIECKOM PEKHME HAa OCHOBE ITOJIOKEHHI TEXHHIECKOW AMarHOCTHKH, KOTOpask MO3BO-
JISIET pelIaTh CIEKTP 3aad, CBA3AaHHBIX C IOyIeHHEM U OIEHKOH AnarHoctimdeckoi napopmanun. Hayunas noeusna. Pazpaborans
TEOPETHYECKHE TMOJOKeHUS U (QYHKIMOHAIbHAS CXeMa KOHTPOJbHO-U3MEPUTENBHON CHCTEMBI ISl PEIICHHUS 3aJavd IOBBIIICHUS
HaJI©KHOCTH (YHKIIMOHHPOBAHUS aHTPOIOTeHHBIX cucteM. Ilpakmuueckan 3nauumocms. Peannzanysi ONMCaHHBIX Pe3yJIbTaTOB
HCCIIEI0OBaHUN JACT BO3MOXKHOCTD IIOBBICUTH YPOBEHb 0€30I1aCHOCTH KU3HEICITEILHOCTH YeJIOBEKa B CHCTEME «UEJIOBEK — TEXHO-
cdepay, CHU3UTh OTPHULIATEIBHOE BO3ICHCTBHE aHTPOIIOTCHHBIX CHCTEM Ha OKPYIKAIOIIYIO CPEay.

Knrouesvie crosa: 6e30MacHOCTD KUZHEACIATEIBHOCTH, aHTPOIIOTCHHAsI CUCTEMa, HaACKHOCTh, TEXHUYECKasl THarHOCTHKA, YEIOBEK,
TexHochepa

TEOPETUYHI OCHOBHU PINIEHHA 3AJAYI NIIBUIIEHHSA PIBHA
BE3IIEKN ®YHKIHIOHYBAHHA AHTPOIIOI'EHHUX CUCTEM
B CEPEJOBHUII «JIIOJANUHA — TEXHOC®DEPA)»

CEPIKOB 4. O., x.m.H., douy.

Kadenpa oxoponu mpari Ta 0e3MeKH XUTTEMISIIBHOCTI, XapKiBCbKUI HalliOHATBHUH YHIBEPCUTET MiCBKOTO rocrnojapcTBa iMeHi O.
M. BekeroBa, Byi1. Pesomoriii, 12, 61002, Xapkis, Ykpaina, Ten. +38(057) 707-33-18, e-mail: yserikov@yandex.ru

AHoTaniss Mema. TexHOTeHHUH HaNpsSMOK PO3BUTKY JIOJCTBA, HAYKOBO-TEXHIUHMII MIPOrpec BUKIMKAIA CTBOPEHHS aHTPOIO-
TeHHUX CHUCTEM PIi3HOTO MPHU3HAYEHHS, SK 00'€KTUBHY HEOOXITHICTh HOTO PO3BUTKY. Taki cHCTeMH — TEXHIUHi, XiMi4Hi, O10JIOTivHI,
BIJIIIOBITHO IO aKCIOMU PO MOTEHLIIHY HeOe3NeKy 00'€KTIiB, XapaKTepPH3YIOThCsl KIHIICBUM 3HAUCHHSM PiBHS HAaIIHOCTI, a 3HAYUTH
i IEBHOIO HEOE3MEeKOI0 [UIs II00aIbHIX CUCTEM «IIOJHHA — Oiochepay, «IouHa -— TexHochepa» abo ix migcucreM. UncesnbHe 3Ha-
YeHHs MOKa3HUKa Oe3MeKr aHTPOIIOTeHHOT CHCTEMH, HEe3aJIeKHO BiX ii crpsiMyBaHHS it TuIy, Ge3MmocepeIHbO 3aJIeKUTh BiJ] YaCTOTH
BI/IMOB, sIKi criocTepiraroThes i yac 11 (GyHKIIOHYBaHHS, a TAKOX IOB'sI3aHe 3 HASBHICTIO B ii CTPYKTYpi OJIOKIB i IPUCTPOIB mpo-
rHO3YBaHHsI, BU3HAUCHHsI TUITy Ta Yacy peanizalii aBapiitHux cutyauiii. [Ipu npomMy, peasizoBana GpyHKLIiOHAIbHA MOIIUBICTH IIPO-
THO3YBAaHHS BiJJMOB, BUSIBJICHHS NPHYMH, SIKI BUKIMKAIOTh TakKi CHTYallil, a€ MOXIMBICTh IMPOTHO3YBAaTH ix mHosBy. Lle mo3Bomsie
MiABUIIATH PiBEHb OE3MEKH CHCTEMH, HAIIHHOCTI 11 pyHKUIOHYBaHHS B PE3yJIbTaTi CBOEYACHOTO MPUHHATTS 3aXOJiB, IO TO3BOJISIE
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MiHiMi3yBaTH i HEeraTUBHHI BIUIMB Ha JIOJUHY | HABKOJHIIHE cepepoBuine. JloCiiKeHHs 1 TOCBIN eKcIuTyaTalil psily aHTPOIIOTeH-
HUX CHCTEM MOKa3yIOTh, IO peaiizauis (yHKLIi IpOTHO3yBaHHS TO3BOJISAE ICTOTHO 3HMU3UTH HETAaTWBHUN BIUIMB HACTIAKIB BiAMOB
cucremu Ha 6iocepy 3emii uepes aBapii, SKi CyIPOBOIKYIOTHCS, HAIPUKIIA, BUKAIOM IIKIJUIMBUX PEYOBUH, MiKpoOiB, (opMyBaH-
HSl eJIEKTPOMATHITHUX ab0 10HI3yIOYHX II0JIiB 3HAYHOI HANpyKeHOCTI. [T03uTHBHUN eeKT NocIATaeThes 1 B pe3yabTaTi BUKIIOYEHHS
MOXKJIMBUX HETaTHBHUX 3MIH Y 370poB'T, (i3ioyoriyHnX (QyHKIIAX, ICHXOJOTITHOMY CTaHi JIOAWHH, 3a0e3nedeHHs] KOM(POPTHOCTI B
CEepeIOBHIIII «IoANHA — TexHOcepa». Ha momarok ciij 3a3HaYMTH, IO MiJBHUINEHHS HAJIHOCTI aHTPOIIOTCHHOI CHCTEMH B I[bOMY
pasi CympoBOKYEThCS 1 EKOHOMIYHUAM €(EKTOM, SIKHi CTaHOBUTH Onm3bko 30% 1 BapTocTi. [TiMBUIIEHHS CKITaIHOCTI, TOTYXHOCTI
AQHTPONOTEHHUX CHUCTEM, SIKE € JIOTIYHHM HACJiJKOM PO3BUTKY HayKOBO-TE€XHIYHOT'O IPOTPECy, CTABIATH 3aBJaHHS IiJBUILICHHS DiB-
Hs Oe3MeKU aHTPOIIOTCHHHUX CHCTEM B PO3psl nepioueprosux. Memoouxa. IIponoHyeTses po3po0OiieHe pillieHHs 3aa4ui BU3HAUCH-
HS CTyNeHs HaJiiHOCTi (QyHKI[IOHYBaHHS aHTPOMOTCHHUX CHUCTEM, HaAIMHOCTI iX (YHKIIOHYBaHHS B AWUHAMIYHOMY PEXHMIi Ha OC-
HOBI MMOJIOXKEHb TEXHIYHOI AIarHOCTHKH, sIKa JO3BOJISIE BUPIIIYBAaTH CIIEKTP 3aBJaHb, MOB'SI3aHUX 3 OTPUMAHHSM 1 OLIHKOIO [{iarHo-
ctnuHoi iHQopmanil. Haykoea noeusna. Po3pobineHO TeopeTndHi TOJIOKEHHS Ta (yHKI[IOHATbHa CXeéMa KOHTPOJIBHO-
BUMIPIOBAIIEHOT CHCTEMH ISl BUPILIEHHS 3aBJaHHsI MTiIBUIIEHHS HaTIHHOCTI (YHKI[IOHYBaHHS aHTPOIIOTEHHHX cucTeM. IIpakmuuna
3Hauumicmyp. Peanizanis onucaHuX pe3yJbTaTIB JOCTIKEHb JaCTh MOXIIMBICTh IiBUIIUTH PiBEHb OC3MEKU KUTTEMISITIBHOCTI JIFO-
JIMHU B CHCTEMI <(TIOJIMHA — TeXHOC(epa», 3SHU3UTH HETaTHBHUI BIUIMB aHTPOIIOTCHHHUX CHCTEM Ha HaBKOJIHIIHE CEPEOBHIIIE.

Knrouosi cnosa: Ge3reka sKUTTENISIIBHOCTI, aHTPONIOTCHHA CUCTEMa, HAJIIHICTh, TEXHIYHA JIIarHOCTHKA, JIFOJMHA, TeXHOC(epa

THEORETICAL FOUNDATIONS SOLVING IMPROVE SAFETY
FUNCTIONING HUMAN SYSTEMS ENVIRONMENT
«MAN - TECHNOSPHERE»

SERIKOV Y. A., Cand. Sc. (Tech.), Associate Prof.

Department of Labour Protection and Life Safety, O. M. Beketov National University of Urban Economy in Kharkiv, Kharkov, Rev-
olution st., 12, 61002, Kharkov, Ukraine, tel. 38 (057) 707-33-18, e-mail: yserikov@yandex.ru

Abstract. Objective. Technogenic direction of human development, technological advances have caused the creation of man-
made systems for various applications, as an objective need for its development. Such systems - technical, chemical, biological, ac-
cording to the axiom about the potential danger of the object known, are characterized by a finite value of the reliability level, and
therefore a certain risk for the global system «man - the biosphere», «man — technosphere» and their subsystems. The numerical val-
ue of human security index system, regardless of its direction and type, is directly dependent on the frequency of failures that occur
during its operation, as well as due to the presence in its structure of blocks and forecasting devices, determining the type and time of
implementation of emergency situations. At the same time, implemented functionality forecasting failures, identify the reasons that
cause such a situation, makes it possible to predict their occurrence. This improves system security, reliability of its operation as a
result of the timely adoption of measures to minimize its negative impact on human health and environment. Research and experi-
ence in operating a number of human systems show that the implementation of forecasting capabilities can significantly reduce the
negative impact of the effects of system failures on the biosphere of the Earth through the accident, accompanied by, for example, the
emission of harmful substances, microbes, or ionizing form of electromagnetic fields of great tension. The positive effect is achieved
by eliminating the potential negative changes in the health, physiological functions, psychological state of the human body, providing
comfort in an environment of «man — technosphere». In addition it should be noted that the increase of reliability of human system in
this case is accompanied and economic effect, which is about 30% of system cost. Increasing complexity, capacity of human sys-
tems, which is a logical consequence of the development of human society, are aiming to increase the level of safety of human sys-
tems in the category of priority. Methods. It proposes to develop a solution to the problem of determining the degree of reliability of
functioning of human systems, the reliability of their operation in dynamic mode on the basis of the provisions of the technical diag-
nostics, which allows to solve the range of problems related to the receipt and evaluation of diagnostic information. Scientific novel-
ty. The theoretical position and a functional diagram of the control and measurement system for solving the problem of improving the
reliability of functioning of human systems. Practical significance. The implementation of the described research results will make it
possible to increase the level of safety of human life in the system «man — technospherey, to reduce the negative impact of human
systems on the environment.

Keywords: life safety, human systems, reliability, technical diagnostics, man, technosphere

Berynnenne HepapXxuuecKkoro ypoBHs. Kaxmas M3 TakuMX CHCTEM OT-
JIMYACTCS KAYCCTBCHHBIMH ITOKA3aTC/SIMH M YPOBHEM
MOTEHIMAIBHOTO OTPHUIIATEIFHOTO BO3ICHCTBUS Ha Ye-
JIOBEKa, IPON3BOJICTBEHHYIO Cpeny, bnocdepy 3emin.
Crnemyer OTMETUTh, YTO HA CETOJHS 33aJada CO3JIaHusd
CHUCTEM JTMarHOCTUKHU SBIISICTCS YPE3BBIYAMHO aKTyalb-
HOI BO BceM Mupe. Pemenue takoil 3aaun, Kak mpaBu-
JI0, SIBJISIETCS CJIOJKHBIM M DKOHOMHYECKH BECOMBIM. 3Ha-

OmHUM U3 JOTHYECKHX PE3yNbTaTOB IBOJIOIUH Ye-
JIOBEYECTBA, €r0 JEATEIbHOCTH, SIBIAETCS CO3/aHUE aH-
TPONOTEHHBIX CUCTEM DPA3JIMYHON CTPYKTYpBI, CIOXKHO-
CTH, Ha3HAUCHMs (TEXHUUECKHUX, OMOJIOrMYECKNX, XUMH-
YecKuX W 1Ip.). Takwe cuCTeMbl, B NMPHUHIUIE, IpeIHA-
3HAYCHBI JJISI YAOBJICTBOPEHHS HYX/ 4YeJIOBEKa Pa3HOTO

198



CTPOUTEJBCTBO, MATEPUAJIOBEJIEHUE, MAITMHOCTPOEHMUE.

ISSN 2415-7031

Cepus: Bezonacnocmo sicuznedeamenvhocmu. Boin. 93 — 2016

YUTEIbHBIM JOCTHXEHHEM B JTOM IUIaHE SBISAIOTCS CHU-
CTEMBI JMAarHOCTHKH, KOTOpbIE pa3paboTaHbl Uil upes3-
BBIYaWHO OMACHBIX M HEKOTOPHIX OOBEKTOB, KOTOPHIE
XapaKTEepU3yIOTCsl MOBBILIEHHOM OMACHOCThIO. Tak,
HanpuMep, TAKHE CUCTEMbI BKIIOUCHBI B CTPYKTYPY KOC-
MHUYECKHX JIETATENIBHBIX aIlllapaToB, aTOMHBIX 3JECKTPH-
YECKUX CTAaHLUH U Jp.

Heanb

CreneHp 0€3011aCHOCTH AHTPOIIOTEHHBIX CUCTEM 00Y-
CJIaBJIMBAETCS HAJIMYMEM M YacTOTOW OTKa30B BO BpEMsi
uX (QYHKIIMOHMPOBAHUS, BO3MOXHOCTBIO MTPOTHO3UPOBA-
HUS TUIA ¥ BPEMEHU peau3allii aBapuilHbIX CUTYalUH.
Takum 00pa3oM, MPOTHO3UPOBAHKUEC OTKA30B, BHISIBICHHUE
MPUYMH MX BO3HUKHOBEHHS IO3BOJISIET CBOEBPEMEHHO
MIPHUHATH HEOOXOAMMEBIE MEPHI K MX HPEAYIPEKICHUIO H
TEM CaMBIM TTOBBICUTH 0€30IIaCHOCTh, HAJAEKHOCTh U 3(-
(EKTUBHOCTh JKCIUTyaTallud cUcTeM. lIpakTuka cBuue-
TEJNBCTBYET, YTO TaKOW IMOAXOJ K IKCILTyaTallid CHUCTe-
MBI TT03BOJISIET TOIYIUTh IKOHOMHYECKHH 3 (HEeKT OKOII0
30 % oT ee SKBHMBAJEHTHOW CTOMMOCTH. PaccMaTpuBas
MPEeAyNpexXACHNE BIUSHUS OTKAa30B CUCTEMbl Ha 0e€3-
OMACHOCTh KU3HEJESATEIbHOCTH YelIOBeKa B KOMIIJIEKCE,
K YKa3aHHOMY 3KOHOMHYECKOMY 3 dekTy mpubapiseTcs
CYIIIECTBEHHOE YCTPaHEHUE OTPHUILATEIHHOTO BIUSHHS
MOCTEICTBHHA OTKAa30B CHUCTEMbI Ha JKOJIOTHIO 3eMIH,
HampuMep, 4Yepe3 aBapHH, KOTOPHIC COIPOBOXKIAIOTCS
BEIOPOCOM BPEIHBIX BEMIECTB, OMACHBIX BHPYCOB, MHK-
pOOOB, TIOSBIICHUS SJEKTPOMATHUTHBIX M HOHU3UPYIO-
LIIUX MOJEeW 3HAaYUTENbHON HANmpsLKEHHOCTH U T. M. Ilo-
JOXKUTENBHEIN 3 dekT mocTuraercs Takxke 3a CUET 3a-
IIATHl 3IOPOBBS HACENeHHs KaK OT BO3MOXHBIX aHO-
MaJIbHBIX H3MCHEHUH (PU3HOIOrHISCKUX (PDYHKIIUH, TaK
NICUXOJIOTHYECKOTO COCTOSIHMS dYeJIoOBeKa, oOecreueHHs
KOMGOPTHOCTA NPOM3BOJCTBCHHOW, OBITOBOW M CPEIbI
MIPOXKUBAHUSI.

MeTtoauka

Ha nacrosiiiee Bpemsi pa3paboTaH psii HalpaBJIeHUIH
HCCIICIOBAaHM, HATIPABJICHHBIX HA PEIICHHE 3a[add I10-
BEIIICHHUS YPOBHS 0OE30MAaCHOCTH KaK paccMaTpUBacMBIX
00BEKTOB, TaK ¥ II00ATHHON CHCTEMBI «4EJIOBEK — Cpeaa
oOuTaHuss». BONBIIMHCTBO W3 HUX XapaKTePU3YIOTCA
OTIPE/ICIICHHOW HHEPUUOHHOCTHIO WM BO3MOXKHOCTEIO
anpUOPHOTO TIOJIYYEHUS] JUArHOCTH4ecKod uHpopMa-
IUH.

HccnenoBanusi aBTOpa JAAIOT BO3MOXHOCTH 3aKIIIO-
YHTh, YTO ONPE/ICIICHHE CTENICHN 0€301IacCHOCTH (BYHKIIH-
OHHMPOBAHUS TAKUX CHCTEM (0OBEKTOB), HAJIEKHOCTH HX
(OYHKITMOHHPOBAHUSI MOXKET OBITH OCYIIECTBICHO C HC-
MIOJIb30BaHUEM IOJI0XKEHHH TEXHHYECKOH MAarHOCTHKH,
KOTOpBIE MTO3BOJISIOT PelaTh MIUPOKAN KPYT 3a4ad, CBs-
3aHHBIX C TOJYYCHHEM H OLEHKOW JHAarHOCTHYCCKOU
HHPOPMALIUU, B TOM YHCJIE B pealbHOM Maciutade Bpe-
MeHd. VcXonst u3 MIEoNoruy TeXHUYECKOH JAMarHOCTH-
KH, MOXKHO BBIZICTIUTD JBa CJICIYIOIIIE B3aHMOCBSI3aHHBIC
HampaBJICHUsI pa3paboOTOK, KOTOpbIE (HOPMUPYIOT CTPYK-
Typy €€ NPaKTUYECKON peanu3aluu B BUJE KOHTPOJIbHO-

N3MEPHUTENLHOI CHCTEMBI, pealiu3yIoliel GyHKIHIO JT1a-
THOCTUKH QHTPOIIOT€HHOMN CUCTEMBI.

[lepBEIM HampaBieHHEM pa3paboOToOK, KOTOpoe obec-
MEYNBACT PEIICHUE TIIOCTABJICHHBIX 3ajad, SBISIETCS
obecrieyeHre MOMYICHUS JOCTATOYHOTO 00BheMa HHQOP-
Malud O CTENECHU HaJEeKHOCTH COCTABHBIX JJIEMEHTOB,
OJIOKOB, Y3JI0B M AHTPOIIOTEHHOH CHCTEMBI B IIEJIOM B
HEOOXOANMBIIl MOMEHT BPEMEHH B TIPOIIECCE €€ IKCILTya-
Tauuu. Perenue 3Tux 3a1a4 MOXET OBbITh OCYILECTBICHO
Ha OCHOBE TEOPHU KOHTPOJIECTIOCOOHOCTH.

BropeiM HampaBieHMeM B pa3pabOTKe CTPYKTYpEHI
KOHTPOJIbHO-U3MEPHUTEIbHON  CHCTEMBl  JUAarHOCTHKH
ABJsieTCs o0ecneyeHne JOCTOBEPHOW HHGpOpManuu o
COCTOSHUM KOHTPOJHMPYEMOro 00BEKTa, €ro COCTaBHBIX
AIIEMEHTOB, OJIOKOB, y3JI0B I 00HEKTa KOHTPOJIA B I[EJIOM.
OTO HaNpaBJCHUE PEATN3YeTCs C IPUBICYEHHEM TCOPHU
pacro3HaBaHHs 00Pa30B.

Paccmotpum Gonee mOAPOOHO CYIIECTBO TEOPHH
KOHTPOJIECTIOCOOHOCTH 1 paclio3HaBaHUs 00pa30B.

Teopust KOHTPOJIECHOCOOHOCTH, IMPUMEHUTEIBHO K
IOCTaBJICHHOM 3ajade, BKJIIOYAeT B ce0s cleayromue
JJIEMEHTHI:

e  METOJOJIOTHIO OIpeiesieHuss o0bema HeoOXxo-
MUMON M OCTATOYHON MH(OPMAIMH I JHATHOCTHKH
AHTPONOIE€HHOMN CUCTEMBI;

e  METOJBI OIpPEAEIEHHsS HEHCHpPaBHOCTEH aHTpo-
MOTEHHBIX CHCTEM pa3paboTKy M CO3JaHHE METOIOB U
CPEACTB MOIYYEHHS ANATHOCTHIECKON HH(POPMAIUH;

e  peanmm3anyio pa3pabOTOK B BUAE KOHTPOJBHO-
M3MEPHUTENBHBIX NPUOOPOB M CHCTEM AWArHOCTHKU HC-
CJIETyeMBIX aHTPOTIOTEHHBIX CHCTEM.

Teopust pacniozHaBaHusi 00pa30B MO3BOJISIET OLCHUTD
COCTOSIHHE CHCTEMBI Ha OCHOBE KOMIUJIEKCAa JaHHBIX, I10-
JyJaeMbIX NP pean3alii TEOPUH KOHTPOJIECTIOCOOHO-
CTU B KOHKPETHOM aHTPONOIeHHOH cucreme. IIpu sTomM,
TEOpHsI PacTiO3HABAHUS BKJIIOYAET CIIETYIONIUE ITAIb:

e  pa3pabOTKy AMArHOCTHYECKUX MoJesei (MeTo-
OB 00paboOTKH WH(OPMAINK, MMOCTYHAIOIEeH OT KOH-
TPOJIbHO-N3MEPHUTEIBHON CHCTEMBI, KOTOpasi SIBISETCS
COCTAaBJIAIONICH YacThIO CUCTEMBI IMATHOCTUKH);

e  COCTaBJEHHE NMPABWJI PEIICHUS MOJEINEH cocTo-
SIHUSI aHTPOTIOTEHHON CHUCTEMBI B HEOOXOAUMBIN MOMEHT
BPEMEHH Ha OCHOBE XapaKTEPUCTHK, CIEKEHHE 3a KOTO-
PBIMH  OCYIIECTBIISICT KOHTPOJIBHO-W3MEPHUTENbHAS CH-
cTeMa AUarHOCTHKH;

e  pa3pabOTKy aJIrOPUTMOB IPOTHOZUPOBAHHUS H
pacro3HaBaHUs COCTOSHHS AHTPOIIOTEHHON CHCTEMBI B
KOHKPETHBIIi MOMEHT BPEMEHH.

CrpyKTypa TEXHMYECKOW JMAarHOCTHKH, NPHMEHHU-
TEJILHO K paccMaTpuBaeMOW 3ajade, NpeCTaBICHA B
BUJIE CTPYKTYPHOH cXeMsl (puc. 1).

PaccMoTpuM cymiecTBo Kaxk1oi cocraBisonel ooe-
UX TEOPHH M CIOCOOBI pelIeHUs 3a1a4 TEXHUIECKON M-
AarHOCTUKH TIPH ONPEAETICHNH HaJIe)KHOCTH U MPOTHO3H-
POBaHUS OTKa30B aHTPOIIOTEHHBIX CHUCTEM.
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J—{ TEXHWYECKAR AWATHOCTHKA

| TeopuA PAcNo3HaBAHWA 06paz0E |

| TeopuAa KOHTRONECNOCOBHOCTH |

METOAE! ONPEAENEHUA HeaAxoaumarn
W AOCTATOUHOTO 0ABEME HHDOPMALKMH

| PazpafioTka QMArHOCTMYECKMY MOZEned |

| METOIE| MOMHEHHA MHBOPMALAM | |Pa3pa60ﬂ<a (OnpefeneHKe) NPaeMn peLLIeHHH|

PazpafioTha anropuTMoE NPOTHOSMPOEIHHA
W PACNO3HABAHWA COCTOAHMA
AHTRONOTEHHON CHCTEMBI

i

| ONpefeneHKe COCTOAHA GHTROMNOTEHHOR CHCTEMEI |

| CpencTea NOMyUEHAA MHBOPMALKK ‘

Puc. I — Cmpykmypa mexnuueckotl OUaeHOCMUKYU aH-
mponozennux cucmem | Structure of technical diagnos-
tics human systems

MuHumuzanus MHGOPMAIMU — 3TO pELIeHHe 3ajady
orpeJiesieHusl HeoOX0IMMOil M jocTtaTouHoit uHpopma-
LUH TS OIICHKH COCTOSIHMS aHTPOIIOI'€HHOW CHCTEMBI B
KOHKpETHBIH (J1I000H) MOMEHT BpEMEHH. JTOT 3Tal
OCYILECTBJIICTCSI HAa OCHOBE METOJOB MOJCINPOBAHUA
(pm3ruecknx, MaTeMaTH4YeCKHX), a TakXkKe alpHOPHOH
nH(popManuy 0 3aBUCHUMOCTH HAICKHOCTH (DYHKIIMOHH-
pOBaHMS AHTPONOTEHHOM CHCTEMBI OT 3HAYCHUS KOH-
KPETHBIX €€ XapaKTepUCTHK (IlapaMeTpoB) B JaHHBIN
MOMEHT BpeMeHH. MeToJbl MOJEIMPOBaHMS MOTYT 0Oa-
3MpOBAThCSl KaK Ha anpHOpHOM MH(OpManuu, KoTopas
BBISIBJISIETCS. TIPH M3Yy4eHUHM (YHKIMOHMPOBAHMS aHAJIO-
THYHBIX AHTPOIIOTEHHBIX CHCTEM, TaK M Ha SKCIICPUMEH-
TaNbHBIX JAHHBIX, [TOJyYaeMbIX Ha 3Tale HCCIICIOBAHUSI
paspaboraHHOil cucTembl. Pa3paboranHas MaTeMaTHue-
CKas MOJeNb 3aBUCHUMOCTH HaJEKHOCTH aHTPONOI'CHHOM
CHCTEMBI OT €€ IapaMeTpOB MO3BOJISIET NEPEHTH K perie-
HUIO 33/1a4, OTHOCSIIIUXCS K CIIEAYIOIIEH COCTaBIsIomei
CHCTEMbI TEXHHYECKOW TMarHOCTHKU — BBIOOpA METOIOB
MOJTy4eHHs] He00X0IMMOM HH(pOopMann.

Kak moxaspIBaeT NpakTHKa, HapsAIy C NMPSMBIMH H3-
MEpPEHMSIMH ~ T1apaMeTpPOB  AHTPOIIOTEHHOH CHCTEMBI,
HampuMep — OTKJIOHEHHS HaNpsIKCHHS, CONPOTHUBIICHUS
(a3, Toka Harpys3KH, TeMOepaTypbl MPOTEKAHUsS TEXHO-
JIOTHYECKUX IPOLIECCOB U 1p., MOTYT BO3HHUKAThH 3a7a4H,
peleHne KOTOpBIX TpeOyeT NPUMEHEHHs Tak Ha3bIBae-
MBIX Hepa3pyLaIUX KOCBEHHBIX METOI0B KOHTPOIL. K
TaKUM 3a7ladyaM OTHOCSTCS, HallpUMep, KOHTPOJIb COCTO-
SIHUSI M30JIIIMH, W3MEPEHHWE MAarHUTHBIX MOTOKOB, HC-
CJIE/ZIOBAaHUE COCTOSHHS JKEJIe300€TOHHBIX W METaJlInde-
CKMX KOHCTpPYKIMH M ap. Pemenuwe Takumx 3amad ocy-
IIECTBISIETCSI HA OCHOBE HEPa3pyLIAIONIMX METOJ0B KOH-
TPOJIsi, KOTOPBIE TO3BOJISIIOT MPOBOANTH MHOTOKpPATHBIC
NU3MEPCHUS IEKTPUUECKUX, TEKTPOMArHUTHBIX, (HH3UKO-
MEXaHHYECKUX TTapaMeTPOB Ha OCHOBE KOCBEHHBIX H3MeEpe-
HUH.

Tak Kak MeToAbl Hepa3pyIIAIOUIET0 KOHTPOIS SBIIS-
IOTCSI KOCBEHHBIMH, TO OHH HE JAI0T BO3MOXKHOCTH IIPO-
U3BOJUTh HETNOCPEICTBEHHBIM MPSAMOI UUCIIEHHBIM OT-
CYeT, HampuMep, TaKuX MapaMeTpoB, Kak MPOYHOCTh
Marepuaia, TeMIepaTypa Ipouecca, KOJIM4ecTBO M Ha-
paMeTpsl TpEeIWH B Marepuasie u T. 1. [loaTomy nccie-
JTyeMbIe MapaMeTpbl 0OBEKTOB KOHTPOJS ONPENeIISIOTCS
Yepe3 HEKOTOphle KOCBEHHBIC BEIWYHMHBI. TakuMm obpa-

30M, Hepa3pylIale METOAbl Jal0T BO3MOXKHOCTh pe-
1IaTh MPAKTUYECKH BCE 3a/la4l HA OCHOBE UCCIEI0BAHUS
HEKOTOPBIX H3MEPEHHBIX KOCBEHHBIX XapaKTEPUCTHK,
KOTOPBIE OTPAXAIOT HCCIELYyEMOE CBOMCTBO MaTepHala,
mapaMeTp TEXHOJIOTMYECKOTO IIpoLecca KOHKPETHOU
AHTPONIOTEHHOW cHucTeMbl. sl ompeneneHust COOTBET-
CTBHS YMCIIEHHBIX 3HAYEHHHM 3THX KOCBEHHBIX BEIHYHH
KOHTPOJIHPYEMBIM (DU3HKO-MEXaHHIECKNM, XUMHIECKUM
WIN IPYTUM TIapaMeTpaM CHUCTeMbl, B OOJBLIMHCTBE CITy-
4aeB, BBINOJIHAIOT MPEABAPUTEIBHOE YCTAHOBIICHHE CO-
OTBETCTBYIOUIUX KOPPENALUOHHBIX 3aBUCUMOCTEH WM
TPaAyHpPOBKY CIEHUAIN3UPOBAHHBIX HM3MEPUTEIbHBIX
npuOOPOB C TOMOIIBIO PA3PYIIAIOIUX WIA aHAIUTHYE-
CKUX METOA0B. MeTonbl KOHTPOJs KadecTBa, B 3aBUCH-
MOCTH OT MOCTaBJIIEHHON 3aJadd, pa3felsioTcs Ha OC-
HOBHBIE TPYHIBI MO KOJWYECTBEHHBIM, KaueCTBEHHBIM
WK alIbTEPHATHBHBIM NPU3HAKAM.

PaccmoTpuM BTOPYIO COCTaBIAIOIIYI0 TEXHHYECKON
JIMarHOCTHKH — TEOPHIO paclio3HaBaHKs 00pa3oB. 3a1aun
TEOPHH paclo3HaBaHUS 00Pa30B PEIIalOT MCXOMS U3 pe-
3y/lbTaTOB HCIIONB30BAaHUS MaTeMaTHYECKHX MOJeneil,
pa3paboTaHHBIX Ha JTane (OPMUPOBAHUS CTPYKTYPHI
KOHTPOJIbHO-U3MEPUTENBHOU  CHUCTEMBl  TEXHHUYECKOU
nquarHocTuky. Ilpu sToM Maremarndeckas MOAENIb MOJ-
BEpraeTcs CepuH BBIUMCIEHUH ¢ MapajuleIbHBIM 3KCIIe-
PUMEHTOM Ha UCCIENYEMOH TEXHUYECKOW CHUCTEME WM
ee (PM3UIECKON MOJENH C IETbI0 YTOUHEHHS TPAaHUIHBIX
3HAQUCHHWH TIOKa3aTens HaJeKHOCTH. Takum obOpasom
obecrieunBaeTcs peleHne 3a1ad, KOTOPble OTHOCATCA K
3Tamy pa3padOTKH NPaBHJI PEIICHUS COCTOSHHS TEXHH-
YECKOM CHCTEMBI IO KOHKPETHBIM 3HAY€HHsSM €€ Iapa-
METpOB.

CrnenyromumM 3TarnoM pa3paboTKH CUCTEMbI TEXHUYE-
CKOM JMarHOCTHKHU SIBJISIETCSI COCTAaBJICHHE aJTOPUTMOB
MIPOTHO3MPOBAHUSA W PACIIO3HABAHMSA COCTOSIHHUS aHTPO-
MOTeHHOM CHUCTEMBbI. AJITOPUTMBI JOJDKHBI pa3pabarbl-
BaThCSI C y4eToM obecreueHus: paboThl MPOrpaMMHBIX
CpeACTB B peanbHOM Macmrabe BpemeHH. Ocoboe BHH-
MaHWe TIPH COCTABIICHUH IporpaMmsl it DBM HeoOxo-
JUMO YJIENATh PELICHUI0 3aJad MPOTHO3MPOBAHUS CO-
CTOSIHUSI CHUCTEMBI 10 TEKYIIMM 3HA4EHUSM €€ MapamMeT-
pOB.

IIpumep DOCTPOEHUS KOHTPOJIBHO-U3MEPUTEIBHON
CHUCTEMBI TEXHMYECKOH IMAarHOCTHKH NPUBEACH Ha pH-
CyHKe 2.

ITpouecc KOHTpoOIA 3aKiouaeTcs B caemyromemM. Kak
OBLTO OMHCaHO BHINIE, Ha 0a3e MHGpOpPMAIMH, MOIyYeH-
HOW Ha 3Tare MOJIEIIMPOBAHUS, ONpEeNsIeTcsa NepeucHb
IapaMeTpoB, KOTOpPhIE HEOOXOANMO KOHTPOJIHPOBATH B
UCCIeAyeMOH aHTponoreHHou cucreme. Ha ocHoBe aHa-
nM3a (U3MYECKO CyTH 3THX NapaMeTpOB BHIOMpArOTCs
METOJbl HEpa3pyLIAOLIEro KOHTPOJIS, KOTOPbIE CMOTYT
obecrieunBath MH(pOPMaIMEH HEOOXOIUMONW TOYHOCTH U
JocToBepHOCTH. Jlajple BHIOMPAIOT —CYIIECTBYIOLINE
WIH  TIPOGKTHPYIOT  HEOOXOAMMBIE  KOHTPOJBHO-
N3MEPUTENbHBIE TPUOOPHI, B KOTOPBIX HCHOJB3YIOTCS
HEOOXOANMMBIE METOABI HEPa3pyIIAIOIIEr0 KOHTPOJIS.
BxomHpIME yCTpOWCTBAaMH TaKMX HPHUOOPOB SBISIOTCA
narauke (JKi).
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Puc. 2 — @yuxyuonanvnasn cxema KOHMPOIbHO-
u3M€pum€J1bH012 cucmembl MexHuueckol OUASHOCMUKU /
Functional diagram of the control and measuring technology
diagnostic system

HNudopmarius OT JATYUKOB IMONACTCS HA COOTBET-
CTBYIOIIME OJOKM H3MEPUTEIbHBIX Mpeodpa3oBaTescii
(BII;), xoTopble o0OecrednBarOT MOAaYy CHTHaJIOB HEOO-
XOJIMMBIX 3JICKTPHUUECKUX MApaMEeTPOB uepe3 HHTepdeiic
Ha Bxoja DBM. VYcraHoBieHHE IOCIENOBATENLHOCTH U
MIEPUOTNIHOCTU TIOCTYIUICHUS JAHHBIX O 3HAYCHUH KOH-
KPETHOTO TIapaMeTpa CHUCTeMHI (MH(pOpPMAalH{d OT KOH-
KpPETHOTO JaTyhka) Ha Bxox DBM obecrieunBaeTcs cre-
LUAIU3UPOBAHHON MporpamMMmoi. s Kaxaoro u3 KOH-
TPOJUPYEMBIX TMAPAMETPOB AHTPOIMOTEHHON CHCTEMBI
arpyoOpPHO WIM MyTeM MOJEIUPOBAHUS (MaTeMaTHUYeCKO-
ro win (U3MYECKOro) yCTAHABIUBACTCS MPEACIbHOC

3HaYEHUE, KOTOPOE SIBJISIETCA TPAHUYHBIM IS 33J1aHHOTO
YpOBHsI HaAEeKHOCTH (P) (QyHKIMOHUPOBAHUS aHTPOIIO-
TCHHOM CHCTEMBI.

Hayunast HoBu3Ha

PazpaboTansr TeOpeTHUECKUE TTOJOKECHUAS U (QYHKIIH-
OHAJIBHAS CXEMa KOHTPOJIBbHO-U3MEPHUTEILHON CHCTEMBI,
KOTOpBIC TIO3BOJISIIOT  PEMINTH 3aJady IOBBIIICHUS
HAJIS)KHOCTH aHTPOIIOTEHHBIX CHCTEM HAa OCHOBE TEXHH-
YECKOU JUATHOCTHUKHU.

BuiBoabI

Hcnonb30BaHue pacCMOTPEHHBIX METOAOB HMCCIEHO-
BaHMs HAJIGKHOCTH (PYHKIIMOHUPOBAHHS aHTPOIIOT€HHBIX
cucteM OOECIeuuT IOBBINICHUE YPOBHSI 0€30MacHOCTH
JKU3HEEATEIbHOCTH 4YelloOBeKa B MPOHM3BOJCTBEHHOM
cdepe M MO3BOJIMT YMEHBUINTH CTENEHb PUCKA paboTa-
IOIIMX, OTPULATEIBHOTO BIMSHUS HA OKPYKAIOLIYIO Cpe-
Iy, T. €. Oocdepy B IEIOM.

Hcnonp3oBaHue MpeUIOKEHHOTO MOAX0AA K HCIIOJb-
30BaHMIO MOJIOKEHUHA TEXHHUYECKOM IHAarHOCTHKHM JAcT
BO3MOXXHOCTb OO0ECHEYHTH IOBBIIICHHE O0E301MacHOCTH
9KCIUIyaTallud AaHTPONOIEHHBIX CHUCTEM  Pa3IM4HBIX
HanpaBieHuil. COBpEeMEHHBI YPOBEHb Pa3BUTHS KOM-
NBIOTEPHOM TEXHUKH, KOMIIBIOTEPHBIX TEXHOJOTHH,
CpPE/CTB MOJy4eHHs IEPBUYHOM HH(OpMALIUK pa3peniaeT
peanu3oBaTh pa3pabOTaHHOE HalNpaBIEHHE pEIICHUS
3a7a4d TOBBIMICHUS YPOBHS O€30IMacHOCTH JKU3HENEs-
TENBHOCTU B KOMILIEKCE.
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