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CUCTEMA MOHUTOPHUHT A APTUIJIEPUMCKUX BOEITPUIIACOB
N AHAJIN3 EE BOSMOKHbBIX CTPYKTYP I10 CTEIIEHU PAIIUOHAJIBHOCTH

OcHOBHOM 3ajaueil 60EBOTO MCIIOIB30BAaHHSA APTHIUIEPUHCKOTO BOOPYXKEHUS SIBISETCS HAHECEHHE yIepoOa
BBIOpaHHOMY OOBEKTY NMPOTHUBHMKA ITyTeM MeTaHus Ooernpuraca B pallOH pacrojOKEHHs LEeIH U BO3JEHCTBUE
[0 HEMY TIOpaXKarolUM JeHCTBUEM CHapsa.

B Tpuazne «aprTuiepuiickasi ycTaHOBKa», «IIPUOOPHI YIPaBICHHS CTPENb00ii», «OoenpHIace» MOCIeaHsIs
KOMITOHEHTa UIpaeT 0coOyIo PoJib, TAK KaK COCTOMUT M3 M3ZEIHH OJHOPA30BOTO HCIIOJIL30BAHHS, KOTOPbIE Tpa-
TATCS B MPOLIECCe OTHEBOrO Bo3jeicTBHA. HemocraTouHast TOYHOCTh HEYNpaBIseMbIX OOENPHUIIACOB U OrpaHU-
YEeHHOE MX MOTYIIECTBO, BBIHYXIAIOT PEIIaTh OTHEBBIE 3aJa4d OOJBIIMM KOJMYECTBOM CPEICTB MOPaKCHHUS,
MMEHHO IT03TOMY B MUPHOE BPEMsI CO3Jat0TCs 3HAUYUTEIbHBIC TT0 00BEMY 3aI1achl ApTUIIEPHHCKUX BBICTPEIIOB.

COBOKYITHOCTh XUMHUYECKOW HECTOMKOCTH METATEIbHBIX M OPH3aHTHBIX B3PHIBUATHIX BEIIECTB, BXOISIINX B
COCTaB OOCTIPHUIIACOB, [UINTEIBHBIC BPEMEHHBIC HHTEPBAIIBI MEXK/Ly X N3TOTOBJICHUEM M NPUMEHEHHEM, IIPHBO-
JSIT K U3MEHEHUSIM TEXHUYECKOTO COCTOSIHUSI M, KaK CIEICTBUE, OOEBBIX CBOWCTB OoempuIiacoB. JTOT IIpoIecc
MPUHATO Ha3bIBaTh (PU3NYECKUM CTAPEHUEM, COIYTCTBYIOIIEE IIPH 3TOM MOPAIBHOE CTAPEHUSI CPEICTB MOpaXKe-
HUS BBIXOJUT 3a PaMKH paccMaTpUBaeMOT0 BOIIPOCA U 3/1€Ch HE aHAIU3UPYETC.

CrnenmyeT OTMETHTH TO, YTO IaXe HOBBIE» 110 KAJICHIAPHOMY CPOKY 3KCILIyaTallud apTBBICTPENHI B IIpoLecce
nXx 00EBOro MPUMEHEHHMS OKa3bIBAIOT HEraTHBHOE BIMSHUE HA apTHIUICPUICKYIO YCTAaHOBKY, YXyIIas ee 0aiu-
CTHYECKHE XapaKTepPUCTHKH 3a CYET H3HOCA CTBOJIA U TEMIIEPATypHOI'0 BO3ACHCTBHS HAa HEro. YBEIUUEHHE CPo-
Ka XpaHeHHs1 OOETIPHUIIACOB CITOCOOCTBYET YCHIICHHIO 3TOI HEeraTMBHOW TeHAeHIMU. Takum oO0pa3oM, 0cOOEeHHO-
CTBIO CHUCTEM «Ooenpunac-apTUIUIEPUICKas YCTaHOBKa» U «DOeIpHIac-apceHam) SBISETCs OCTEIIEHHOE H3Me-
HEHHE TEXHUYECKHX XapaKTEPUCTUK U OOEBBIX CBOMCTB OOETIPHUIIACOB, KOTOPHIE HAXOMATCA B (DYHKIIMOHAIHHOH
3aBUCHMOCTH OT CPOKOB SKCIIITyaTaIl1 M3ICIIUHI U YCIOBUHM NX XPaHEHUSL.

B nepuon 1937-1994 rr. B CoBetckoit apmun Oblia copMupoBaHa cucteMa cOopa HHPOPMAUU U KOHTPO-
T TEXHUYECKOTO COCTOSHHA apTHUIepuicKuX BrICTpenoB [1]. OHa Bkirodana B ce0s 12-Th HICTOYHUKOB, 00Be-
JVHEHHBIX B IATh rpynm (puc. 1). B mepByto rpyniy BXOAWIN MEPONPHUSITHS, CBSI3aHHBIE C TEXHUYECKHMH OC-
Motpamu (. 1—4). Bo BTOpoif 00beanHsIIICH TaO00paTOPHEIE M MOJIUTOHHBIE HembiTaHws (. 11, 12). Tpertbio
TPYIIITY COCTABIISUTH 3JIEMEHTHI ICHTPATH30BAHHOTO U HCCIISI0BATEILCKOTO XpaHeHus 6oenpumacos (. 8—10).
K yerBepTO#l M NATOH rpynaM OTHOCWINCH HAYYHO-HCCIIEA0BATENLCKIE pabOThl U padOTHI CBsI3aHHBIE ¢ 0000-
IIEHHUEeM JaHHBIX 10 XPaHEHHIO U pe3yIbTaTaM MIPAKTUIECKUX CTPEIIhO.

MeponpusTusi, NpUBEACHHBIE HA pHUC. |, 0OBEANHAIM YCHIUS BOWCK, SKCIUTYaTHPYIOIIMX apTOOCIPHUIIACHL,
MPEANPHUSATHI TI0 UX BBIIYCKY W HAYYHBIX OpPTaHM3allWi, 3aHATHIX UX pa3paboTkoi. DTa cucremMa ObLIa KOHIIH-
NMpOBaHa Ha o0ecrieyeHne oTpeOHOCTEH BOOPYKEHHBIX CHII ITyTEeM OTEYECTBEHHOT'O POW3BOJICTBA OoenpHuIia-
COB BCEX HEOOXOAMMBIX HOMEHKJIATYp, OCYIIECTBICHHUS aBTOPCKOTO HAA30pa MPEANpPUSITHH M3TOTOBHUTENECH 3a
CBOEH MPOAYKIMEH, OpraHN3aliio CBOEBPEMEHHON POTAIMU «CTapbIX» M «HOBBIX» apTBBICTPEIOB, HHTEHCHB-
HyI0 00€BYIO OATOTOBKY, BOGHHO-TEXHHYECKOTO COTPYAHNIECTBO C APYTUMH CTPAHAMH.

CoBpeMeHHOE COCTOSHHE 3aracoB OOEMPUIACOB, HAXOMAIINXCS B BOOPY)KCHHBIX CHJIaX YKpaWHBI XapakTe-
pH3yeTcs TeM, YUTo:

— TPaKTHYECKH BECh 3alac apTHIICPUIICKUX BBICTPEJIOB HAXOAMTCS 3a MpeaeslaMi FrapaHTHITHOTO CpoKa MX
XpaHEHHUS;

— o0I1ee KOJIMYeCcTBO OOCMPHUIIACOB 3HAYUTEIILHO MPEBAINIACT MOTPEOHOCTH 0OOPOHHOTO BEAOMCTBA;

— nons 6oe3anaca 60eBoe IPUMEHEHUE U IOJITOBPEMEHHOE XpaHEeHHEe, KOTOPOT0 3alpeIIeHO MOCTOSIHHO pac-
TeT.

OTO MOJOXKEHHE YCYryOJIsIeTcsi OTCYTCTBHEM OTEUECTBEHHOTO IIPOM3BOJICTBA OCHOBHBIX HOMEHKJIATYp ap-
THJUIEPUHCKHUX BBICTPEIIOB.

Taxum 06pa3om, Ha COBPEMEHHOM 3Tale BECh 3aIac apTOOETPHUIIACOB, C IEIBI0 OCYLIECTBICHNS €T0 KOHTPO-
151, TpeOyeT paszeneHus Ha aABe 4acTh. IlepBasi, Tak Ha3pIBaeMasi akTHBHas 4acTh, 00beuHsAeT Ooe3anac 6oeBoe
NPUMEHEHHE U JI0TOBPEMEHHOE XpaHEeHHE, KOTOPOro pas3pelieHo. DTOT 3amac o0ecredrBaeT MOoTPEOHOCTH B
obopowne. [laccuBHas (M30bITOYHAS) YacTh 3aKJIOYAET B ceOe M30BITOUHBIE 3aIlachl, 3amackl OOENpPUIIACOB, Tpe-
Oyromme peMoHTa U yTriau3anud. [Ipu 3ToM maccuBHAsA 4acTh COBOKYNHOTO Ooe3araca 3HAYUTENIFHO IPEBHIIIa-
€T aKTHBHYIO, a MIPOIECC CTApEHHsI KOMIIOHEHTOB OOETPUIIACOB eIlie Ooliee yCHIINBAET 3Ty TUCIPOIIOPITHIO, YBE-
JTUYHBasi 00bEM BTOPOI YacTH U COKpaias nepByr. Ha gJaHHBII MOMEHT CPOKH, MacliTad U crioco0 OCBEXKEHUS
3armacoB apTOOCTIPUIIACOB HE SABJBUICS MPEIMETOM IIHUPOKOTO OO0CY)KICHHS B M3JAHUAX, IIOCBSIIEHHBIX BOCHHOM
0e3011aCHOCTH CTpPaHBHI.
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TexHuyeckuil npuém
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NPAKTHYECKUX CTpenbax COCTOSIHHIO U DKCILTyaTaliH B HayuHo-uccnenosaresnbckue
BOMCKax PpaboTsI
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Pucynok 1 — Cucrema KOHTPOJIS TEXHHYECKOTO COCTOSIHUS apTOoenpumacos 1937-1994 rr.

B 31011 06cTaHOBKE AT aKTUBHON YacTH Ooe3araca COBPEMEHHBIMH JOCTYITHBIMH CPEICTBAMH HEPHOANYE-
CKH JIOJDKHBI OLIEHUBATHCS:

— 3 PEKTUBHOCTH (ICHCTBUTEIFHOCTH) CTPEIBOBI;

— 0e30macHOCTh OOCBOTO MPUMEHEHUS apTHUICPUICKOTO BOOPY)KCHUS M CIIY)KEOHOTO OOpaIlleHHsI C apTHJI-
JepuiicKkuMH 60eTpUIacamMy;

— HaJISKHOCTH OOenpunacoB (BO3MOKHOCTH JTIOJITOBPEMEHHOTO XPaHEHU).

CkazaHHOE BbIllIe HEOOXOIUMO JIOMOJIHUTh TEM, YTO CUCTEMa YIpaBJEeHUs 3armacaMu OOENpHIIacoB JOJDKHA
OBITH CITOCOOHA aHATTM3UPOBATh U MIPOTHO3MPOBATH CHIDKEHHE 3((HEKTUBHOCTH X OOEBOI0 MPUMEHEHHUS 3a CUET
TepOHTOJIOINYECKUX (PaKTOPOB.

[ maccuBHOM 9acTh, KOTOpast IpH 3HAYNTEIILHOM YBEJIMUCHNH € 00beMa M HEBO3MOXKHOCTH €€ YMEHbIIIe-
HUS TI0 TIPUYHMHE OTIIOKEHHBIX CPOKOB YTHIIM3AIMU HEOOX0ANMa OIIEHKA:

— 0e30omacHOCTH CIIy)eOHOTO 00paIICHNUS;

— TIOCTIEICTBU, CBSI3aHHBIX C IaJbHEHITNM XpaHEHUEM.

Lenbto paboThI sABIAETCS UCCIIENOBAaHNE PAIIMOHAIBHBIX CTPYKTYp IMOCTPOSHHS CHCTEM MOHUTOpPHUHTA apTOO0-
ernpHIacoB, GYHKIMOHUPYIOIMX B MHTEpecax o0CIIy)KMBaHHs aKTUBHOM 4acTu aprdoesarnaca, a Takxe orpese-
JICHUE HEOOXOJMMBIX MHCTPYMEHTAIIBHBIX CPEACTB KOHTPOJISI TEXHUYECKUX XapaKTEPUCTUK (OOEBBIX CBOMCTB)
Goemnpunacos.

O030p IOCTYNHBIX JUTEPATYPHBIX UCTOYHUKOB MOKAa3aJ, YTO HECMOTPS IIMPOKOMACHITAOHYIO JKCILTyaTa-
I[I0 BOOPYXEHHBIMH CHJIaMH Ooe3araca, HaXxOJSIEerocs: B MOCIerapaHTHHON CTauH, MPOAJICHUE CPOKOB €ro
IKCILTyaTaluy, NpodiiemMa co3/1aHusl COBPEMEHHON CHCTEMbI KOHTPOJISI COCTOSIHUSI apTBBICTPEIIOB U pa3paboTKH
CIEIMAIbHBIX TEXHUYECKNX CPEJICTB IMIMPOKO HE OCBELIAETCS B OTEYECTBEHHON CIIEIIMAILHOM JIUTEpaType.

CoBpeMeHHBIE (OPMBI PeTU3aNH MIPOJUIEHHS CPOKOB SKCIUTyaTallMk OOENpHUIIacoB, HE MPEINoaraloT H3-
MEHEHHsI SKCIUTyaTallMOHHBIX HOPM B 3aBHCHMOCTH OT «KaJICHJIAQPHOTO» CpoKa XpaHeHHs Ooenpunacos. [Ipn
YBEIMUYECHUH CPOKOB XPAaHEHUS HE U3MEHSIETCSL:

— KOJIMYECTBO OTOMpaeMBbIX U3EINH U3 KOHTPOJIMPYEMOH apTHu;

— 00beM KOHTPOJIMPYEMBIX XapaKTePHUCTHK;

— MEPUOJJMYHOCTh MPOU3BOCTBA KOHTPOJIbHBIX UCTIBITAHUH.
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Takoe nonokenne B chepe KOHTPOJISI Ka4eCcTBa CPEJCTB MOPaXKEHHs! (paKTHUECKH CTaBHT 3HAK PaBEHCTBA
MEXAY «CTapbIMH» U «HOBBIMH» Ooenpunacamu. IIpn HazHayeHHWM oObeMa M TIIyOMHBI KOHTPOJIBHBIX MEpO-
IpUATHE HeT nuddepeHnrpoBaHs OOCTIPUITIACOB TI0 THUITY MECT X TOJITOBPEMEHHOTO XpaHEeHHUs. DTO, IO CYTH,
YpaBHMBAEeT HETATUBHOE BIMSHHE BHEIIHEH CpeIbl, MMEIOMEH MECTO Ha IUIOLIAJKE OTKPBITOTO XPaHEHUS, C
BIIMSTHUEM CPEZIbl BHYTPH XPaHIIIHIIA.

HecmoTps Ha BOeHHOE M TEXHHYECKOE COTPYAHWYECTBO co crpaHamMu HATO BHyTpu CTpaHBI HE NPOU3BO-
JUTCSI OCBOCHUSI M BHEAPCHUS B MPAKTUKY COBPEMEHHBIX BHICOKOMH(OPMATHBHBIX METOIVK aHAIN3a OpH3aHT-
HBIX U METATEIbHBIX BEUIECTB, PEKOMEHAOBAHHBIX B CTPAHAX CEBEPOATIIAHTUYECKOTO albsIHCA, M 3aKPETUICHHBIX
cornameHusmu no crangaprusamuu (CTAHAT).

Takum 00pa3oM, OTMEUEHHBIE BBIIIE YEPTHl KOHTPOJISI OOENPHIIACOB IOCIETapPAaHTUIHBIX CPOKOB XpaHEHHMS
HE COIIaCyIOTCS ¢ OCHOBOIOJIATraloIMMHK MPUHIMIIAMH HAYKH O CTApCHUU TEXHUYECKUX 00beKToB. OTCyTCTBUE
ydeTa «KaJeHJapHOT0» CpOKa XpaHEHUs apTUIUICPUHCKUX BBICTPENIOB, 3KCTEHCHUBHOE IPOAJICHHE CPOKOB IKC-
TUTyaTalluy OTJEIbHBIX X TUIIOB 0€3 KaueCTBEHHBIX N3MEHEHUH CTPYKTYPhI U METOJIOB YCTaHOBJIEHUS TEXHHYe-
CKOT'O COCTOSIHUSI OOCIPHUITACOB, a TAKXKE OTCYTCTBHE YETKUX JOKYMEHTOB HAYYHOTO, KOHCTPYKTOPCKOTO U FOpH-
JMYECKOro XapakTepa 1o MOPSAKY JOITycKa OOCTPHUIAcOB JUINTEIBHBIX CPOKOB XpaHEHHUS K 00EBOMY NPHMEHE-
HHIO MOXXET IIPUBECTH K KaTacTPOPHUIECKUM IOCICACTBHAM HE TONBKO B MECTaX WX XPAHEHHMS, YTO YK€ HMEIO
MecTo B Ykpanse B iepuox 2003—2008 rr., Ho Takke U B 00EBHIX JacTax [2].

B ycnoBusx npenbsBICHUS K CHCTEME KOHTPOJIST OOCMPUIIACcOB HOBBIX 3a/1a4, a TAKXKE B OTCYTCTBHE COOCT-
BEHHOTO ITPOM3BOICTBA APTUILICPUHCKUX BBICTPEIIOB M OPYIUHHBIX CTBOJIOB, B COBOKYITHOCTH C HAJIW4YHEM 3Ha-
YUTEIHLHOTO0 M30BITOYHOIO 3araca OOeNpHIacoB, KabKUpoBaHHe cucteMbl 1937-1994 rr. mpuBeneT K 3Hauu-
TENILHOMY IIEPepacxo/ly MaTepualbHBIX, JIOJCKUX U (GHUHAHCOBBIX pecypcoB. K Tomy xe ¢ 1994 r. no HacTosiee
BpEMsi 3HAUUTEJbHOE Pa3BUTHE MOJYYMIM METOABI U CPEICTBA HEpa3pyLIAUIero KOHTPOJIs, 0ojiee coBepIleH-
HBIE METOJIbl IKCIIEPUMEHTAIILHOM OANIMCTHKYA M aHATUTUYECKOW XHUMHUH, KOTOPBIE CIIOCOOHBI MTOBJIHATH HA U3-
MEHEHHE CTPYKTYPHI ¥ IPUHLIUIIOB TOCTPOCHUS CHCTEM KOHTPOJI KaueCTBa apTBBICTPEIIOB.

CoBpeMEeHHO TEeHJCHIMEH B3aMMOIEHCTBHUS «IKCIUTYaTUPYIOLIET0 OpraHay C «O0OBEKTOM JIKCIUTyaTalluny
ABJISIETCS IIEPeX0]l Ha BEACHHE MOHUTOPHHIA COCTOSHHA 00BeKTa Kak Ooiee riryOokoi (opmbl MccienoBaHus
€ro CBOWCTB IO CpaBHEHHIO ¢ (QyHKIMEeH KoHTpous [3]. [IpuMeHHuTeNbHO K apTHIUIEpUHCKAM OoenpunacaM Mo-
HUTOPHHI HEOOXOAMMO PacCMaTpUBATh KaK OPraHU3AIMOHHO-TEXHWYECKYI0 CHCTEMY MEpPONpPHATHH, HAIpaB-
JICHHBIX Ha BBIABICHHE COBOKYITHOCTH COCTOSIHHHM OOENpHIIAcOB B CHCTEMax «OOempHIac-apTHIUICPUICKAI
CTBOJI-00€BOE TIPHMEHEHHE», «OOempHUIac-apceHaI-I0NTOBPEMEHHOE XpaHEHHe». Pe3ynbTaTsl MOHUTOpPHHTA
MO3BOJISIT NMPUHUMATh OOOCHOBAHHBIC, 4, CIEJOBATEIbHO, OOBEKTHBHBIC PEIICHHS MO JaJbHEHIIell SKCIuryaTa-
K Ooesamnaca, NPUBEIYT K palMOHAIM3AIMN YIIPABICHUS 3arlacaMy HE TOJILKO apTBBICTPEJIOB, HO M apTHILIe-
PUICKUX CTBOJIOB.

I[Ipu  obocHoBa-
HUM CTPYKTYpBI IIep-
i CIIEKTUBHOM CUCTEMBbI
! MOHHUTOpHHTa  0Ooe-
! MIPUMACOB IPEACTaB-
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KOMITPOMHCC KJIaCCH-
YeCKOW OpraHu3alu,
COCTOSIIIIEN M3 MOIY-
71 9KCIIEPUMEHTAIIb-
MC,0THEN.  goro mccaenoBaHHMS
«KOHTpONIB» U aHa-
JIUTUYECKUX MOJIyJIeH
a 6 «@aHaM3» W «Ipo-
THO3». BaxxHBIM Tpe-
OoBaHHEM K CHCTEMe
MOHHUTOpPHHIA  SIBIIS-
ercsi yjenbHas Mpo-

MTyCKHAs CIIOCOOHOCTP M YAETbHAs CTOUMOCTh THAarHOCTHYECKUX MCCIICOBAaHUN B TIepecdeTe Ha OHO H3/IEIIHe.
PanmoHanbHOCTE CTPYKTYPBI CHCTEMBI MOHUTOPHHTA Oy/IeM ITOHUMATh KaK OTHOIICHHUE [IEHBI NCCIICAOBAHMUS
omHoro obpasma (C;), BEIpaXEHHOE B YCJIOBHBIX €IMHHIAX K €€ MPOIYCKHOH CIOCOOHOCTH B PEKUME «KOH-
TpONby» (M3/1eNnHnii 3a CyTKH). B 3TOM citydae BO3MOXKHBIE CTPYKTYPBI CHCTEMBI MOT'YT OBITh BBIPaXKEHBI CEMEHCT-
BOM KpuBbIX. Ha puc. 2 a n3o0paxeHsl KpuBble 1—-3, XapaKTepH3YIOILIHe YBEINIEHNE CTOMMOCTH HCCIIEJOBAHUS

1min

M, wan.f cyT.

PucyHok 2 — O60cHOBaHHUE TIOKa3aTessl PalMOHAIBHOCTH
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OoenpuIacoB NpH YBEJIMYCHHU IPOIYCKHOW crocoOHocTH. [lepexonss OoT aOCONIOTHBIX €AMHHIl CTOMMOCTH
(MpOmyCKHOM COCOOHOCTH) K OTHOCHTEJIFHBIM M 33aBasiCh JJOIMYCTUMBIMH JHana3oHaMHU CTOMMOCTH H3Mepe-
HUH U MIPOIYCKHOHW CHOCOOHOCTH, HaiieM O0JIaCTh pallMOHAJBHBIX pemIeHui B BuIe mpsamoyroasHika ABCD
puc. 2 6 (cTpykrypa 1 He ABIseTCS paliOHAEHBIM PEIICHUEM).

CTpyKTypa MOHMTOPHHIA apTGOENpPUIACOB HA OCHOBE MOCJIEI0BATEIBHOTO0 MPOBEIEHHs J1adopaTop-
HBIX H NOJIMTOHHBIX HenbITaHuH. O0001as nepeoBoif HHOCTPAaHHBIH OIBIT B cpepe KOHTPOIIST KadecTBa 0oe-
IPHUIIACOB, HAa PHC. 3 MPEmIoKeHa CTPYKTypa CHCTEMBbl MOHUTOPHHIA aKTUBHOW 4acTH Ooe3araca, OCYILEeCTB-
JSIEMOT0 B MHTEpEcax ero 00eBOro MpUMEHEHUs.

MOHMTORKWHT COCTOAHWA BoSnpunNacoE CTBOMBHOA apTunnepru —
PUIMKD- KMameHeHue
XHMMMHECKOE BannucTid. Hoesora
Bnok 1 CTApEHUE Bnok 2 CTAPEHWE Bnok 3 aththerTa
OTcTpen Goenpunacoe PeaynkTaTkl
Boenpynace| T w3 BannmcTideckne [T cTpensbel
| CTEOMNOB |
' A1
e &&& (O] =Sy — HC ol
2 . cr ‘L' N2 ¥ cn3
o KoHTpoNR KoHTRoNR KoHTpone
= = = =]
o Zna == n cnz b n 3 . B
2 f;lOﬁpaﬁoTKaP §:|06p560ﬂ(a|—> §|06p860ﬂ(8|—>
Fa AT MTX, MT3
-
=
z L = MporHoz L = MporHoz L= MporHos
=
CpoK cheayollero MCMEITaHWA
MNpUHATHE  pelWeHHA © JanbHerWwss  MCNoNbI0BaHHH
PaunoHaneHoe yNpaeneHye sanacamu

PHCyHOK 3 — Cucrema MOHHUTOpHHIA apT6061'[pI/Il'[aCOB B BUJIC COBOKYITHOCTU TPEX SKCIICPUMEHTAJIbHBIX
METOI0B KOHTPOJIA

Ona coCTOMT U3 TpeX OJIOKOB, KAXK/BII N3 KOTOPBIX BKJIIOYAET B ce0s1 3 MOJIYJIs, IIO3TOMY 00IIee KOJIHNIECTBO
OTIEpaIlMOHHBIX MOJYJIEeH paBHO 9. B cocTaB cMCTEMBI BXOST:

— 670K 1 — OJOK MOHHUTOPHHIA MapaMeTPOB (PU3MKO-XUMHUYECKUX XapaKTepUCTHUK Ooempuracos (010K cTa-
PEHHUS apTBBICTPETIOB);

— 0ok 2 — 670K MOHHTOpPUHTA OAIIIMCTUYECKOT0 CTAPEHUS Ha OCHOBE OAJUIMCTHYECKMX MCHBITAHUN Goe-
MIPUTIACOB C MCIOJIH30BAHNEM OAJTMCTHYECKUX CTBOJIOB;

— 010K 3 — 670K 0000IIEHUS PE3YIBTATOB CTPENbO (010K Aerpagammuu 60eBoro 3G heKTa).

Jns yHuuKanuy npoueayp KakAbld U3 OJIOKOB pasJielieH Ha MOAYJIM ¢ YHH(HUIIMPOBAaHHBIMU Ha3BaHUSMH
CKOHTPOJIBY, «aHAJIN3», «IIPOTHO3». Hrke chopmynupyem ux neinu.

bnok 1. B monyne konmpons 0noka «OoenpHIach» MpH IPOBEAECHUN WHCTPYMEHTAJIBHBIMHU CPEACTBAMHU

(MC) pusuko-xumuueckux ucnpiranuid (PXM) mopoxoB MOryT OBITH ONpeEIeHB! 6 TPy HapaMeTpoB (Tadi. 1
o 1.1-1.6).
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Tabmmua 1 — I'pynmnsl mapaMeTpoB TpeX MOAYJICH «KOHTPOJIB

biox
«boenpunace»

bnox
«OTCTpeN OOCTIPUIIACOBY

Bbiok
«pEe3yNbTaThl CTPENbOBI)

1.1. TeomeTpnyeckue pa3mMepsl IOPOXOBOI0
3JIEMeHTA:

— TOJIIIMHA TOPSIIIIETO CBOMA;

— HapyXXHbIH THaMETp;

— JIMaMeTp KaHaa,

— JUTMHA ITOPOXOBOTO DJIEMEHTA.

1.2. MaccoBble XapaKTepUCTHKH IIOPOX0BOI'0
3apsia:

— Macca OPOXOBOH HaBECKH;

— Macca BOCITAMEHUTEIS,

— Macca pa3MeIHHUTEIS;

— Macca (rerMaTusaropa.

1.3. MaccoBble XapaKTepUCTHKH CHAPS/Ia:
— Macca apTHIUICPUICKOTO CHapsia:
— Macca CHapsDKeHHUS (Pa3phIBHOTO 3apsa);
— Macca B3pbIBaTeIs;
— Macca Tpaccepa.

1.4. ®u3uKo-XUMHYECKHE XaAPAKTEPHCTHKH
MOPOX0BOii MacchI:

— MPOLIEHTHOE COZIepKaHNe a30Ta;

— MIPOLIEHTHOE COAIePKaHNEe CTAOMIN3aTOpa XH1-
MHYECKON CTOMKOCTH (I eHnIamMuHa);

— MIPOLIEHTHOE COoZiepKaHKe (hIerMaTu3aropa
(xarudomm);

— MPOLIEHTHOE COZIepXKaHue rpaduTa;

— MPOLIEHTHOE COEPIKAHHE JIETYIHX BELIECTB
(obiee, ynansemble, HeyaalasieMbIe);

— IUIOTHOCTB TTOPOXOBOW MacChl IIOPOXOBOTO
JJIEMEHTa;

— IPOLICHTHOE COZICPKAHNE MEJIOYH (KPYITHOTEI).
— IIOPHUCTOCTH MTOPOXOBOH MAacCHI;

— TeTJI0Ta B3PBIBUATOTO IPEBPAIICHNSI.

1.5. XapakTepucTUKH apaMeTPOB 3apsiKa-
HHSI:

— IUIOTHOCTB 3apsDKaHUS;

— IpaBUMETPHYECKas INIOTHOCTh OPOXa,;

— BEJIMYMHA NPEETbHON BMECTUMOCTH B THITb3€;
— yCHJIME Ha pacraTpOHUpOBaHKe (YHUTapHBII
MaTPOH).

1.6. [TapameTpbl PU3UKO-XMMHYECKASI CTO¥-
KOCTH IOpoXa:

— JJaKMycoBast Ipo0a (epBUYHAsI, TTOBTOPHAsT)
WA MHBIE BUIBI P00 Ha XUMHYECKYIO CTOM-
KOCTb.

2.1. HayanbHas CKOPOCTh:

— IylbHask CKOPOCTb;

— CKOpPOCTB Ha PacCTOSIHUH d
METpOB;

— M3MEHEHHe CKOPOCTH Ha (HK-
CHPYEMOM OTPE3Ke TPACKTOPHH.

2.2. CpeanHHoe (BeposiITHOE)
OTKJIOHEHHE HAYAJIBHOH CKOPO-
CTH.

2.3. TemnepaTypa nopoxoBoro
3apsia.

2.4. KpeumepHoe (nmbe30MeTpHu-
YyecKoe) 3HauUeHue JaBJIeHust
MOPOXOBBIX I'a30B B KaHaJIe
CTBOJIA:

— MaKCHMaJbHOE;

— MUHHUMAJIBHOE;

— cpenHee.

2.5. bBajuincTuyeckoe BpemMst
BBICTpeJIa.

3.1. CpeanHHOe OTK/IOHEHHE
TOYKH NONAAAHMSA:

— IO BBICOTE;

— 110 yXOJy B OOK.

3.2. lIpaBHIBLHOCTB (hOPMBI
MPo0OMHBI NPU NPOOHBAHUM
MHILICHH.

3.3. KoHTpo./1b NPaBUILHOCTH
¢yHkumonupoBanus Tpacce-

pa.

3.4. KoHTpo/1b NPAaBUILHOCTH
(yHKIHMOHMPOBaHUS caMo-
JINKBHAATOPA.

6 rpynm
apameTpoB
(26 xapakTepHCTHK)

5 rpynn
HapaMeTpoB
(9 xapakTepucTHK)

4 TpymIisl
apaMeTpoB
(5 xapakTepucTHK)

K nepBoii rpymnme (11. 1.1) OTHOCSITCS reOMETpUYECKHE pa3Mephl IOPOXOBOTO 3JIEMEHTa, KOTOPBIE BKIIIOYAIOT:
TOJIIIMHY €r0 TOPSILIEro CBOAA; HapY)KHBIM AMaMETp; AnaMeTp KaHana (KaHaJoB IIPU MHOTOKaHaJbHOM mepdo-
PHPOBAHMM); JUTMHY TIOPOXOBOTO 3yieMeHTa. Ecin mopoxoBoii 3apsi siBisieTcss KOMOMHUPOBAHHBIM M COCTOMT U3
HECKOJBKUX THIIOB ITOPOXa, PUKCHPYIOTCS TEOMETPHIECKUE pa3Mephl KaKIOTO U3 TIOPOXOB CI0KHOW CMECH.
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Bo Bropyto rpynmy (1. 1.2) BXOAST MacCOBbIE XapaKTEPUCTHKH TIOPOXOBOTO 3apsiaa, a UMEHHO: (akTHyeckas
Macca MOpOXOBOH HAaBECKH; Macca BOCIUIAMEHHTEIS; Macca pa3MeTHUTeNsI; Macca (uierMaTusaropa. MaccoBble
XapaKTEePUCTHUKHU CHApS/Ia U €T0 JIEMEHTOB (1. 1.3) COCTaBIIAIOT TPETHIO TPYIITYy HAPaMETPOB.

DHU3NKO-XNMHIYECKHE XapaKTEPUCTHKH TOPOXOBOM MacChl TaKHE KakK: COAEPKaHUE CBA3aHHOTO a30Ta, cTabu-
JM3aTOpa XUMHYECKONH CTOWKOCTH (nudeHmiaMuHa), Gruermatisaropa (kaanonn), rpadura, JeTydnX BEMIECTB
(obmee, ynamsemoe, HEyIaIIeMOe), OTHOCHTCS K YeTBepTOH rpyrme (1. 1.4).

[Janee cinemyeTr ompenencHne IIOTHOCTH MOPOXOBOM MacChl OPOXOBOTO BJIEMEHTA M I'PaBHUMETPHUYECKOM
IUIOTHOCTH TIOPOXa, a TaK)Ke BEIMYHMHA NPECIbHON BMECTUMOCTH IIOPOXa B THIIB3€, IIPOIIEHTHOE COACPKAHUE
MeNo4H (KpYIHOTHI), TIOPUCTOCTh IOpOXa, TEIUIOTa B3PHIBYATOrO IMpEBpalleHus, (QU3NKO-XMMHUUYECKas CTOM-
KOCTh (JJakMycoBasi 1mpo0a (mepBUYHasA, MOBTOPHAsI) WM MHBIE BHIBI MP00), yCHIIME HAa pacHaTpOHUPOBAHUE
YHUTapHOTO NaTPOHA.

Takum oGpazom, npu nposeaeHnn ®XU mopoxoB MOryT OBITH ompeaeieHbl 26 00bEKTHBHBIX XapaKTepH-
CTHK, 3HAYEHUsI KOTOPBIX HAKAIUIMBAIOTCS M 00beinHsI0TCs B 0a3e naHHbIX (BJ1).

Henpto Moxynst ananu3z 6noka «OOETIPUIACED» SBISCTCS PEIICHHE YeThIpeX 3a1ad. IlepBas U3 HUX 3aKiroda-
eTcsi B 00paboTKe TaHHBIX MOJYJIsI KOHTPOJIS Ul IPUBEICHNS XapaKTEPUCTUK K CTaHAapTHOMY BHAY. [Ipu aToM
BBITIOJTHAIOTCS MPOLEAYPHl 00pabOTKM 3KCIEPHMEHTANBHBIX JAHHBIX U IIEpecueTa IONyYCHHBIX PE3yNIbTaToOB B
cuctemy CH. Kak u Ha mpeaplnyImeM mare, HoTydeHHas HHGOpMAIMs 3aHOCUTCS B 0a3y maHHbIX. [lo Hakom-
JeHHOH nHpopManuu cTpouTcs Monenb TpaHchopmarmn xapaktepucTuk (MTX), koTopas xapakrepusyer 6oe-
MPUIAc B KaKABIH MOMEHT BPEMEHH 3KCIUTyaTallHOHHOTO 3Tamna >ku3HeHHoro nukia. Cozganne MTX sBistercs
BTOPOH 3aa4eil 3TOr0 MOJLYJIS.

OneiT nokaseiBaeT, 4o MTX npencrasiser co00l COBOKYITHOCTh N AMIIUPUYECKUX (YHKIMOHAIBHBIX 3aBHU-
CHMOCTEH M3MEHEHHS KOHTPOJIHMPYEMBIX XapaKTEPUCTHK OT KaJCHIApHOTO CPOKa SKCIUIyaTallud (7 ) WIH OT
BPEMCHU XpaHCHUA, IPH 3aJIaHHBIX YCJIOBUAX XpaHCHUS.

ITpu atux ycnosusix MTX npumer Buz:

8 = fi(7)
8 =1, (7)
s="fi(o)|
5, =1,(7)

rae §; — KOHTPONUPYEMbIH mapaMeTp (XapaKTepUCTHKA); 7 — KAJICHOAPHBIH CPOK SKCILTyaTalluu (XpaHEHHs)

Goemnpumnaca; i — MOPSAKOBBIA HOMEp XapaKTepPUCTHKH ([TapaMeTpa) B MepevHe KOHTPOIMPYEMBIX BEIHYHH, Ha-
npumep Tabi. 1.

BHyTpu Moayeii «aHann3» OJIOKOB «OOEIPHIIACHI», «OTCTPEN DOCPUIIACOBY, «PE3YIbTAThI CTPEIbOb pas-
pabaTeiBacTcs cBoe cBoiicTBeHHBle mM MTX, mostomy mmeror Mecto MTX;, MTX, MTX; (Ppusuko-
XUMHUYECKOTro coctosiHust — MTX;, bamuctuueckux kadectB — MTX, u addexruBHoCcTH cTpensObl — MTX5).
BBeneHne 0CHOBHOTO apryMeHTa 7 B BHIE KaJEHAApHOTO CPOKa J3KCINIyaTallMu (XpaHEHHUs) Goempumaca ompe-
JIETISIETCSI CIIEAYFOLIIM:

— IpoLECcChl MOJICKYIISIPHOH MU dy3un 1 MacconepeHoca MPUBOAAT K MUKPOU3MEHEHUSIM CTPYKTYPHI ITOPO-
XOBOW Macchl TOPOXOBBIX 3JIEMEHTOB, T.€. (PU3NKO-XUMHIECKUM N3MEHEHHSM IT0POXa;

— (M3UKO-XMMHYECKHe TpaHc(opManuy BIUSIOT Ha OaJUIMCTHYECKUE XapaKTEPUCTHKN €IMHUIHOTO BBICTpE-
JIa ¥ TEMIIEPaTypHBIE PEKUMBI CTPENIBOBI;

— U3MEHEHHNe OAJTHCTUKU OPYAUS IPUBOIUT K H3MEHEHHIO PacCEUBaHMS CHAPAIOB.

JononHutenbHbIM  (akTOPOM, YCIOXKHSIOIIUM OIMCAHUE BBILIE IEPEUYUCICHHBIX IPOLIECCOB, SBISIETCS
YMEHBIIAIONIAsICS KUBYIECTh apTHIUIEPUHCKOTO CTBOJIA.

B kagectBe nmpumepa gactHOH QyHKIMH MTX; MOXeT OBITH pacCMOTpPEHA 3aBUCHMOCTD TEIIJIOTHI B3PHIBUA-
TOTO TIPEBPAILICHHUS OT BPEMEHH XPAaHEHHS WM IPOLIEHTHOE COJEpKAHNE CTAaOMIN3aTOpa XUMHUIECKOH CTOHKO-
ctu (andeHmiammuHa) Kak GyHKIus «Bo3pacta» doenpunaca. C yaerom T1abin. 1 myrem c6opa u 06pabOTKH 3KC-
MEPUMEHTAIBHBIX JAHHBIX MOTYT OBITH OINpEJEIeHbl 26 SMIIMPUUECKUX KPUBBIX, KOTOpPBIE OYIyT UMETh Pa3HYIO
CTEIeHb BJIMSHUS HA KOHEUHbIH pe3ynbTaT — 60eBoi 3¢ exT, a, cie1oBaTeIbHO, pa3HyI0 HHPOPMAaTHBHOCTS.

MTX; no3BosisieT IpH HaJMYUH MCXOAHBIX AaHHBIX (0JIOKa KOHTPOJIS), T.€. COBOKYITHOCTH IapaMeTPOB OII-
penensaTh Hax0oXJeHUE MapameTpa, a, CIeA0BaTeIbHO, HCCIelyeMoro Ooenpuiaca Ha Tak Ha3bIBAEMON KpUBOH
«KCIUTyaTallMOHHOTO IHKJay. Jlajee mpu MOIy9YeHNHEe COBOKYITHOCTH MapaMeTpoB OJI0Ka KOHTPOJIS U C HCIIOIb-
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3oBanueM MTX; ocymiecTBisieTcsi oneHKa (PU3MKO-XUMHUYECKOTO «BO3pacTa» OoerpuIiaca, a U ero 0KuaaeMble
TEeXHUYECKHE XapaKTepUCTHKH AJIS paccMaTpUBAaEeMOIr0 BPEMEHHOTO MHTEpBaja. BBIMOIHEHME 3THX omeparuii
COCTaBJIAET TPETHIO 337aTy MOyt KOHTPOJIS OJIOKA «OOETIPHUITIach».

3aBHCUMOCTH IS KKJOTO M3 PaccCMaTpHUBAEMBIX YAaCTHBIX ITapaMeTPOB (XapaKTEPHCTHUK) MOTYT OBITH IPO-
CTBIMH €CJIM KpOMe KaJIeHAApHOTO Cpoka XpaHeHMd (7 ) ocTaiabHble 31eMeHTsl CII He BIUSIOT Ha pe3ynpTaT U
CJIOHBIMH, €CJIM YCTAHOBJIEHO JOIMOJIHUTENBHOE BAMsHUE pyroro napamerpa. Hanpumep, B MTX, HavyanbHas
CKOPOCTB CHapsiJia 3aBUCUT KaK OT €ro KaJICHJapHOTO CPOKa XpaHEeHus (7)) TaKk M OT HAcTpena OpyAusi U OT TeM-
HepaTypsl 3apsiia, TO €CThb SABISIETCS CIIOKHOM.

IIpocTthle U ClOXHBIE 3aBUCUMOCTH NapameTpoB MTX OT BpeMEHM U APYrux apryMEHTOB JOJKHBI IIPOBE-
PSTBHCS Ha aeKBaTHOCTh M KOPPEKTHPOBATHCS, T.K. OHM MOTYT BHIOM3MEHATHCS. BUIon3MeHeHNs 3aBUCUMOCTEN
MOT'YT IIPOXOAUTH TP CKaYKOOOPa3HBIX (CTPECCOBBIX) M3MEHEHUSX BHEIIHEH cpepl. B 310 curyanum Bo3HU-

KaeT HeOOXOTMMOCTh KOpPpEKITHH dacTHoi dyrkan MTX &=f (7) u ee 3amene na &= f, (7). Kontpoms anek-

BatHOcTH MTX siBisieTcs yeTBepTOM 3amaueil Moy aHanusa. IIposepka agexkBatHoct MTX ocyecrisercs
CpaBHEHHEM (DU3MKO-XMMHUYECKUX XapaKTEePUCTHK, MOJy4eHHbIX Ha ocHoBe MTX 1 mocie onepaiun «odpadboT-
Kay.

Janee mpy 5KCTpanossLMKA BPEMEHHOTO MHTEPBaja Ha 3alaHHYI0 BPEMEHHYIO IEPCIEKTHBY IIPOTHO3UP yETCS
M3MEHEHHE (PU3UKO-XMMUYECKIX CBOMCTB Ooempuiaca it MOAEIBHOTO BPEMEHU. DTH ACHCTBUS POU3BOAATCS
B MofyJe 3 «mporHo3». C TedeHHeM BPEMEHHU BBIJaHHBIC IPOTHO3HBIE XapaKTEPUCTHKN OOeTpHraca CpaBHUBA-
10TCSA ¢ (PAKTUYECKUMHU JAaHHBIMH, NTOJIYYEHHBIMU B MOJYJIE «KOHTPOJb» (Iocie omepanuu obpaborka). Takue
B3aMMOOTHOILIEHUS] MOAYJIEN «aHAIM3» U «IPOTHO3» HCIONB3YeTCs AN JOMOJHUTEIBHON MPOBEPKON aleKBaT-
HocTt MTX.

O0paboTKa JaHHBIE MOJIYJIEH «aHAJIM3» M «IIPOTHO3» T03BOJIIFOT 000CHOBATH CPOK CIIEAYIOIIETO UCTIBITAHUS
Goempumnaca.

bnok 2. B Moaynie KOHTPOJIb OJI0Ka «OTCTpPEN OOCHPUIIACOBY IPHU MPOBEACHUN HMHCTPYMCHTAIBHBIMHU CPEJI-
CTBaMM KOHTPOJIS TIpoliecca BBICTpesia MOTYT OBITh ONpeneneHbl 9-Th XapaKTepUCTHK, YIOPSIOYEHHBIX B 5-Th
rpynm mnapaMmerpoB. K HUM OTHOCSTCSA: CKOPOCTh Ha IYJIBHOM Cpe3e, CKOPOCTh Ha PAacCTOSIHUU d METPOB OT
cTBOJIa (HampuMmep, Vig); ©3MEHEHHE CKOPOCTU Ha (PMKCHPOBAHHOM OTpE3KE TPAaCKTOPUH; CPEAMHHOE OTKIIOHE-
HHE HavdaJbHOW ckopocTH (Iy); TeMIepaTypa IOPOXOBOTO 3aps/a Mepe]] BEICTPENIOM; KPEIIEpPHOE aBJICHHE T10-
POXOBBIX Ta30B B KaHAJIE CTBOJA (MAaKCUMaIbHOE, MUHIMAIIBHOE, Cpe/iHee); OauTMCTHUECKOe BpEMS BBICTPETIA.

B monyne «ananmm3» O65oka «otcTpen Ooenpunaca» BeipadaTeiBaeTcs MTX, n3MeHEeHHE HAYATbHONW CKOPOCTH
Y BEJIMYMHBI JABJICHUS MOPOXOBBIX I'a30B Kak (YHKIMS «BO3pacTa» Ooempuraca, IpHU 3TOM BIHMSHHE H3HOCA
CTBOJA OMPENENAETCS ¢ HCIOIb30BAHUEM aIlapaTypbl U METOAUK JIA3€PHOTO CKAHUPOBAHHSA €T0 MOBEPXHOCTH.
CKkopoCTh CHapsizia TIPH BBUIETE MOXKET OIPENENATHCS PAANOIOKAIIMOHHBIM, XPOHOMETPHYECKNM, (poTorpadude-
CKHUM METO/IOM, a BEJIMYUHY JaBJICHHUS B KaHAJIe CTBOJIA KOHTPOJIHMPYIOT BKJIAAHBIMU KpellepaMy UK Tbe30MeT-
PHUYECKUM METOIOM.

OpmHUM U3 BaXXHBIX [TOKa3aTeJel BBICTpela SBISIETCS TEMIIEPATypHOE COCTOSIHHE CTBOJIA B TIPOLIECCE CTPETIb-
651. OtuH U3 c0cO00B €To OINpeeNeHHs 3aKII0YaeTcs B KOHTPOJIE H3MEHEHHS TeMIIepaTyphl CTBOJIA B Pa3IHy-
HBIX €T0 TOYKaxX B IPOIIECCe BRICTpPENa U nepuoja nocieaencTsus razoB. C ucnons3oBanneM MTX, orieHnBaeT-
csl GaMCTHYECKNi «BO3pacT» OoemnpuIaca, a U €ro OXHuJaeMble OAUTMCTHYECKHE XapaKTePUCTHUKH IS pac-
CMaTPUBAEMOI'0 COCTOSIHHSI.

Kak m mis 610ka «boenpumnacel» MOIYNb «IIPOTHO3» OJIOKa «OTCTpen OOENpHIacoB» NMpeqHA3HAuCH IS
MPOTHO3UPOBAHMS OATTMCTHYECKUX XapaKTEPUCTUK OOCIPHUITACOB HA MIEPCIIEKTHBY.

bnok 3. Ctpens0a, BBINONHAEMAs: B YCIOBUSAX apTHIUIEPUHCKOTO IOJIMTOHA C WCIIOJIH30BAaHHEM MOATOTOB-
JICHHOH Tpacchl MUHUMH3HUPYIOT BIMSHUE BHEIIHUX METEOPOJOTHUECKUX (aKTOPOB M YCIOBHUS TAKOH CTPEIbObI
MOJKHO NMPHONN3NUTE K TaOIUYHBIM. B 3THX YCIOBHSX yCHIIHS TPEThero GJI0Ka «pe3ybTaThl CTPEIhObD) HaIpaB-
JICHBl Ha M3YY€HHE 3aKOHOB PACCEsHUsI NOIaJaHuil B BEIOpaHHbIE MHIICHH, TO €CTh Ha OLIEHKY OoeBoi A dek-
TUBHOCTH CTPEJIBOBI.

B Monyse «KOHTpOIbY OJI0Ka «pe3ybTaThl CTPEIbObD) ONpEAENSIOTCS YeThipe napamerpa. K HuM oTHOCST-
Csl: CpeIMHHOE (BEPOSITHBIE) OTKIOHEHHE TOYKH NomnajaHusi (0 BBICOTE M NPH yXojae B OOK); MPaBHIBHOCTb
(hopMBI TPOOOMHEI TPH MPOOMBAHWN MUIICHN; KOHTPOJb PABIIIBHOCTH M BpeMsI (PyHKITMOHHUPOBAHUS Tpaccepa;
KOHTPOJIb ITPaBMIILHOCTH (PYHKIIMOHUPOBAaHUS CAMOJIMKBHATOPa apTHIUIEPUICKOTO CHApAA.

W3 Bcex BbIlIE TEPEYHCIICHHBIX MMapaMeTpoB HanOosee HHPOPMATHBHBIMHY SIBJISIIOTCS 3HAYCHUS! CPEAMHHBIX
(BEpOSITHBIX) OTKJIOHEHHUH TOUEK MomnajaHus (10 BBICOTE M MPH yXoje B O0K), TAK KaK OHM MO3BOJISIIOT OLIEHUTh
napaMeTphl 3JUTHIICA PACCEUBAHHUS, TO €CTh 3()(PEKTUBHOCTD CTPEILOBI.

B mMonyne «ananmu3» 06J0Ka «pe3ynbTaThl cTpenbOb» onpenensercss MTX; u3MeHeHns] napaMeTpoB €MHUY-
HOTO JITUIICA PACCEHBAHMS Ha 33JaHHOW JUCTAHIIMK CTPENbOBI OT KaJICHIAPHOTO CPOKa XPAHEHUS apTHUIIICPHii-
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ckux 6oenpunacos. C ncrnonszoBanreM MTX; onpenensiercst cHykeHne 3Q(HEKTUBHOCTH CTPENBObI IPH «3aMO-
paKMBaHMM» MapaMeTpa U3HOCA KaHajla CTBOJIA M OTKJIOHEHUH OT TaOJIMYHBIX YCJIOBUH CTPEILOBI.

Monyns «IIpOTHO3» MPOM3BOANUTCS SKCTPAIIOSIINS JAHHBIX Ha 3a/laHHBINA BPEMEHHOH HHTEpPBAI B OyIyIIeM.
CHmxkeHne 3QpPeKTHBHOCTH 00EBOTO MPUMEHEHHS apTOOeTIpUIIaca HIKE MOPOTOBOTO 3HAUYCHUS CBUIETEIBCTBY-
€T 0 HEMPUTOJHOCTH AJIsl PEIICHNUS 3a/1a4i OTHEBOTO BO3JICHCTBHSA, CIIEI0BATENBHO, BICUET 3a CO00I HeoOX0au-
MOCTB IIPOBEICHHS POTANH (OCBEKEHIS) 3a11aCOB OOCTIPHUITACOB.

IIpu BeIpaboTRe MTX, O5OKa «OTCTpeN OOETPHUIIACOBY» MOTYT OBITH WCIIONB30BaHBI 0a3bl JaHHBIX OJIOKa
«boempumace». AHanornaHo MTX; Gi10Ka «pe3yabTaThl CTPENBOBD MOYKET HCIOIh30BaTh 0a3bl JaHHBIX OJIOKa
«oTCTpeln DOenpUIacoBy.

Kpurnuecku oneHuBasi BO3MOKHOCTH peajiM3allid CUCTEMbl MOHUTOPUHTA B BapUaHTE «A» CIeIyeT OTMe-
TUTh, YTO METOAMKU NPOBEACHUS (PU3MKO-XMMHUUYECKUX U OaNIMCTHYECKUX HMCIBITAHUH, U UCIIOIb3YeMOE IpH
9TOM J1abopaTopHOe 000pyNOBaHUE, HEOOXOANMOCTh BBICOKOKBAIU(HUIIMPOBAHHOTO IIEPCOHANIA ONPEEISIOT X
HHU3KYIO (ISl MacCOBBIX HMCCIIEIOBaHMI) MPOIMYCKHYIO CIIOCOOHOCTbB, ITPU 3TOM HEBO3MOXKHOCTH ONpEACICHHS
XapaKTepUCTUK Ooempuraca 0e3 ero pa3pyluIeHUs] OTPAaHUYUBAIOT UX BO3MOXKHOCTH. OHAKO OTCYTCTBHE OTEUE-
CTBEHHOTO IIPOM3BO/ICTBA JaOOPAaTOPHOTO 000PYNOBaHMS, HAIIPUMEpP, CKOPOCTHBIX M KPEMIEPHBIX OarumucThye-
CKUX CTBOJIOB, KpEIICPHBIX IPHOOPOB, aNMapaTypbl H3MEPEHHUs HaYaJIbHBIX CKOPOCTEH CHapsIOB, a TAKKE OT-
CYTCTBHE MOJINTOHOB, NMEIOIINX ITOATOTOBJICHHBIEC OAJUINCTUYECKUE TPACCHI, CTABUT IOJ] COMHEHHE IOJTHOMAC-
mrabHoe pa3BepThIBaHUE cucTeMbl puc. 3. K Tomy TpeboBaHME yBEeNMYEHHs KOJTHIECTBA KOHTPOINPYEMBIX Ma-
paMeTpoB MpW 3HAYUTENBHBIX 3alacax apTHUICPUMCKUX OOCTPHITacOB, MMEIOUIMX 3HAYUTENBHBIM CPEIHUH
«BO3PACT» yCUIIMBAIOT TpeOOBaHHE ONEPATUBHOCTH U MPOIYCKHOI CIIOCOOHOCTH CHCTEMBI, KOTOPhIE HE MOXET
OBITH OOecIeYeHbl COBPEMEHHBIMY METOJUKAMU NMPOBEPKH MOPOXOB HA XUMHUYECKYIO CTOMKOCTb. [THTETBHOCTD
MPOBEICHUS UCIBITAHUI HA JJAKMYCOBYIO IIPOOY COCTaBJIAET IPUMEPHO CYTKU. B pamkax cucremsl puc. 2 ocTa-
€TCsl OTKPBITHIM BOIIPOC 00 00beMe BHIOOPKM OOENpHIIacoB W3 MapTHH, MOJBEpraeMoii uccienosanuio. Ee yse-
JIMYCHUE C OAHOW CTOPOHBI OTBEYAET KPUTEPHIO TIIyOMHBI M JOCTOBEPHOCTH HCCIIEIOBaHHS Mpolecca M3MEHe-
HUS CBOWCTB, a C JPYroi MPUBOJUT K YMEHBIIEHUIO MIPOIYCKHONW CIIOCOOHOCTH CHCTEMbI MOHHUTOPHHTA B Iiepe-
CYeTe Ha BaJIOBYIO MAPTHIO.

B ycnoBusx Hammuust 6oe3araca co CTONPOLEHTHBIM BBIXOAOM 32 MPEIEIbl FAPaHTHHHBIX CPOKOB IKCILTYa-
TalllH, HEOPEICIICHHOCTHIO B CPOKAX €TI0 OCBEXKCHUS, YBEIMUCHHUS KOJIMIECTBA MAPTHH C HEOOIBIINM 00bEMOM
GoernpuIacoB, a TaKKe KOJINYECTBa OOCMPHUIIACOB, OAMH WM HECKOJIIBKO pa3 MOOBIBABIIMX B BOWCKax TpeOOBa-
Hre 100 % moctpens60BOro HecienoBaHus OyAeT BO3pacTaTh.

Paspemnienne npoTHBOpEUHsT MEXy YBEIMUCHHEM KOJIMYECTBA OOEMPUIACOB TPEOYIOMNX MPOBEICHUS HC-
CJIC/IOBAaHUH M HEJIOCTATOYHOH MPOMYCKHOM CHOCOOHOCTHIO COBPEMEHHBIX METOJMK HCIBITAHUH CTaBHUT 3ajady
nepexojia K CpeIcCTBaM Hepa3pyLIAIOIIero KOHTPOJIS B COBOKYITHOCTH C aHAJUTUUYECKHMMHU METOJaMU 00pa0OOTKH
JaHHBIX.

IlepcnexkTHBHAsI CHCTEMa MOHUTOPHHIA apTGOENPUIIACOB HA OCHOBE METO/I0B Hepa3pyllalouiero KoH-
TpoJs. J{J1s NOBBIIEHHS POMYCKHON CHOCOOHOCTH CUCTEMbl MOHHUTOPHHIA M MUHUMHU3AIMU (DUHAHCOBBIX 3a-
TpaT Ha ee CoJiep)KaHue Oojee MparMaTHYHOM SBJISETCS CXEMa, UMEIOIasi B CBOEM COCTaBE MUHHMYM JIOPOTO-
CTOSIIIMX M TPYI03aTPATHBIX SKCIEPHUMEHTAIBHBIX MIPOLEAYP, KOTOPhIE OCYLIECTBISIOTCS CHIIAMH U CPECTBAMH
CIEeMAIN3NPOBAHHBIX JabopaTopuii (monmmuronos). C TOUKK 3peHHss MUHAMH3ALUs 00beMa 3KCIEPHUMEHTATBHBIX
WCCIIEIOBaHNH JJOJDKHA TPOBOJUTHCS 1O ITyTH MOWCKA HanOoJee YyBCTBUTENBHBIX K CTAPEHHUIO XapaKTEPUCTHK
apTHJUICPUIICKHX BBICTPEIIOB.

B kauecTBe TakoBOH mpeiaraercs HCIOJIB30BATH IUIOTHOCTH ITOPOXOBOM Macchl MOPOXOBOTO 3JIEMEHTA.
HMMenHO oHa BIMSET HA 3aKOH TOpE€HUs, COACPIKAHUC JICTYYUX KOMIIOHCHTOB, BEJIMYMHY MAaKCUMAJIBHOI'O JIaBJIC-
HUA U KOOPJIUHATHI IMMKa MAKCUMAJIbHOTI'O JIaBJICHUSA Ha HHpO}IHHaMI/I‘IeCKOﬁ KpI/IBOﬁ. CoOCTBEHHO OT IJIIOTHOCTH
3aBHUCHUT HayajlbHasi CKOPOCTh CHapsJa — ONpEAEIAIoNIas BEeIU4nHa TabiIul CTpenbObl M ero BHEUIHeH Oaiiu-
ctukyd. OCHOBHBIM OKCIICPUMEHTAJIBHBIM METOJJOM U3MEPEHUS IJIOTHOCTH IMOPOXa BBICTYIIUT METO PEHTICHOB-
CKOW KOMIIBIOTEPHOH TOMOrpaduu, MO3BOJISIONIEH ONPeNessaTh INIOTHOCTh Topoxa 0e3 paspylleHHs HCCleaye-
Moro obwsekTa — Goenpumnaca. OcoOeHHO OJIaroNpHUATHRIE YCIOBHS NMPOBEICHUSA YKCIEPUMEHTA CKJIAJBIBAIOTCS
JUISL TAHKOBBIX OOENPHITACOB Pa3JeNbHO-THIB30BOTO 3apsDKaHMs, TaK KaK MaTephal MX I'MiIb3 COCTOUT M3 IEl-
JIFOJIO3HOTO, MPOMUTAaHHOTO MMPOKCHIIMHOM II0JIOTHA, CTOPAIOIIETO MPH BEICTpENe. YUeT U3HOca KaHajla CTBOJIA
OCYIIECTBIISIETCSI C MCIIOJIb30BAaHHEM COBPEMEHHBIX METOJIOB JIA3€PHOTO CKAHMPOBAHHS MOBEPXHOCTH CTBOJIA,
MO3BOJISIOIINX ONPENEIATh U3HOC B Tpejienax 5—10 MKM. DTO MO3BOJISIET OTCIEKHUBATh BEIMUUHY T'€OMETpHYe-
CKUX M3MEHEHHH IPaKTHYECKH MOCIe KaKI0TO BBICTpena 0e3 0XHIaHus HakoIuieHus u3Hoca 3a 10—50 BoicTpe-
JIOB. CprKTypa CHUCTEMBI MOHUTOPHUHI'a OCHOBAHHAA HA OKCIIPECC METOAAaX OLCHUBAHUA W BKIIFOYArOMIas OJI0KH
aHAIMTUYECKOW 00pabOTKH MpeIcTaBIeHa Ha puc. 4.

AHaJIOTHYHO CHCTEeME MOHHMTOpHHTA (pHC. 3), MepCIeKTHBHAS cucTeMa (pHc. 4) COCTOUT U3 TPEX MOAYIeH
«KOHTPOJIbY, «AHATH3» U «IIPOTHO3Y.
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Monyie kKoHTpOIs (pHc. 4) peasn3yeT JBa IKCIIEPUMEHTaIbHBIX METO/a!
— METOJI PEHTT€HOBCKOI KOMIIBIOTEPHOH TOMOTpadudeckoi mioTHoMetprn (M1);
— METO/JI JIa3epPHOTO0 CKaHNPOBaHM KaHana cTBona (M2).
Pacnipenenenne MeTOOB M MOJENEH MEXAY MOIYJSIMU IEPCHEKTHBHONH CHUCTEMbI MOHHUTOpHHIa (puc. 4)
MIPUBEIEHO HA pUC. 5.
Metonet M1, M2 ocy1iecTBIsIOT BBICOKOTOY-

HbIC, ONEPATUBHBIC WCCIICAOBAHMS IJIOTHOCTH TO-
KonTpone M1, M2 poxa M COCTOSIHUS KaHajia CTBOJIA, a ammaparypa

peanu3ymolias 3TH METOJHMKH OTBe4YaeT TpeboBa-
AHanma o1, Mo HUSAM MOOWIBHOCTH. MEeTOIMKA TIPOBEICHHS PCHT-

TCHOBCKOW  KOMIBIOTEPHOH  TOMOrpaduueckoit

Mpornos  Mo3, Mod, Mod mwiotaomerpun (PKTII) omucana B [4-8]. C ee

METOA - M Moaens - kMo MOMOIIBIO JI1 IIOPOXOBOI'0 METATEIBLHOIO 3apsaa

OLICHMBAETCS TUIOTHOCTH IOPOXOBOH Macchl (J) H

PucyHok 5 — Pacnipezenenne METoI0B U Mozieseld Janee ero Macca. J{omoJHUTEIbHBIM IPEUMYIIECT-
MY MOZLYIIMH MEPCIIEKTHBHOH CHCTEMBI BoM PKTII siBisieTcst ClIOCOGHOCTh HEpa3pyllaro-

MOHHUTOPHUHIA
IIEro KOHTPOJIS MapameTpoB (OPMBI €ro Iopoxo-

BBIX 3JIeMeHTOB. COBMECTHOE €ro HCIOJb30BAHHE COBMECTHO C JIa3epPHBIM CKaHHMPOBaHMEM KaHajla CTBOJIA IO-
3BOJISICT OLICHUTH BEIMYMHY TNIOTHOCTH 3apsDKaHHMS.

OcCHOBY MOJyJIsl aHAJIM3a COCTABIAIOT ABE aHAIUTHYECKUE MOJICNIH:

— MOJIeNIb MU3MEHEHUsI CBOWCTB Ooernpunaca npu xpanenunu (Mol);

— MOJIeITb pelICHIsI OCHOBHOH 3a1a4un BHyTpeHHeH Oammctuku (Mo2).

Mopgens Mol cpaBauma ¢ MTX; crucTeMbl MOHUTOpPUHTA pHC. 3.

ITpu coBMecTHOM BBINIOMHEHUH omeparuii M1 u Mol mpoucxXoauT HacTpoiika mapaMeTpoB (HOPMBI TOPOXO-
Boro snementa (I1P) u ko3hpunuenta MoneKyIIpHOi quddysun mopoxosoit Maccel (D). Ilpu onenke mapa-
METpOB (POPMBI OTPENEINAETCS CPETHUN BHEIIHWN M BHYTPEHHHH IUAaMETPHl MOPOXOBOTO 3JIEMEHTA, HEPaBHO-
CTEHHOCTbh, U CpeiHee 3HauUCHNE BEJTHYUHBI TOPSIIEro CBojA.

st onpeeneHys BHYTPUOAUTUCTUUECKUX XapaKTEPUCTHK HCIONIB3YETCsl MOAENb PELICHUs] OCHOBHOM 3ana-
Yl BHYTPCHHEH OaIUTHCTHKH, B KOTOPOH MCXOMHBIMU ITapaMeTpaMu SABISIOTCA 14 xapakrepucTtuk. M3 HEX 5-Tb
XapaKTEPU3YIOT apTUILIEPUUCKUI CTBOJ, 6-Th MOPOXOBOM 3apsl U OHA — apTUILIEPUICKUI CHapsIA.

W3 storo uncna 8 mapametpos (57 %) onpexnerstores ¢ ucnoas3oBanueM M1, M2 u Mol, a ocransHsle 6 (43
%) ycTpauBaloTCA NP aHAINTHYECKUX pacuerax. [Ipy pemieHMM OCHOBHOMW 3aqadll BHYTPEHHEH OalIMCTHKH
MOJTy4aeM OIEHOYHbIE 3HaUCHMS OAJUIMCTHYECKUX MapaMeTpPOB CUCTEMbI «OOenpHunac — apTHIepUicKas ycra-
HOBKa»:

— Ha4aJIbHYIO0 CKOPOCTh;

— MaKCHUMaJIbHOE JIaBJICHHE IOPOXOBBIX TA30B B KaHAJE CTBOJIA;

— JaBJICHHE TIOPOXOBBIX I'a30B Ha TyJIHHOM cpese.

Monens Mo2 cpaBauma ¢ MTX; cucteMbl MOHUTOPHHTA PUC. 3.

Hcnonp3oBaHye OIIEHEHHOTO 3HAYCHMS! HayallbHOW CKOPOCTH, 3arpy’KEHHOE B MOJIENb PELIEHHs] OCHOBHOM
3aga4yn BHemHed Oayumctuku (Mo3) MO3BOISET paccuuTaTh >JIEMEHTHl TPAGKTOpPHU Ooempunaca (mapameTpbl
paccenBaHus apTcHapsiia). Mcnonb30BaHue MO/ENN BBIPA0OTKH KOPPEKTUPYIOMIMX HOIPABOK B YIIIbI TOPH30H-
TaJILHOTO M BEPTHUKAJILHOTO BO3BBIMIEHUS cTBOsIa (M04) MOKa3bIBaeT BO3MOKHO JIM TIOJIyYUTh PEIICHUE 3aadu
OTHEBOTO BO3/ICHCTBUS € 331aHHON (P PEKTUBHOCTHIO 33 CUET KOPPEKIUH NCXOJHBIX M BEIPAOOTKH HOBBIX yTJIOB
TOPU30HTAJIBHOTO ¥ BEPTHUKAJILHOTO HABEACHHSI IPU TOCTHKESHUH TpeOyeMol pacyeTHOW TPAeKTOPHH T10JIeTa.

Monens Mo3 cpaBauma ¢ MTX3 cucTeMbl MOHUTOPHHTA PUC. 3.

Paccunrannasle B Mo2 3Ha4yeHUs] MakCHMAaJbHOTO U «JIyJIbHOTO» JABJIECHHH IOPOXOBBIX T'a30B SIBISIOTCS
BXOJHBIMHM SJIE€MEHTAMU MOJIEJIM BIMSHUS CTApEHHs IOpOXa METAaTeNIbHOTO 3apsija Ha cHCTeMy «AY-
6oenpunac» npu 60eBOM MPHUMEHEHHWH OpYXHs. HerarnBHoe BIMSHUS CTapEeHHUS IMOPOXa METATEIHHOTO 3apsaa
Ha apTUILIEPUIICKYI0 YCTaHOBKY oLeHHBaeTcs B Mo5S. OCHOBHBIMH HampaBJICHUSIMA TaKOM OLIGHKU SIBIISTIOTCS
TpH.

IlepBas, BIUsIHME HA apTWUICPUHCKUI CTBOJI, YUYNUTHIBACT YBEIMYCHHE MAaKCHMAIBLHOTO JIABICHUS MOPOXO-
BBIX T'a30B, JaBJICHHE HA 3aTBOP M HAa Hape3 Hape3HOW 4acTH CTBOJA. J[OTIONMHUTENTHHO OIICHUBACTCS BIIUSHHE
MOBBILIEHHE JIaBJICHHS Ha U3HOC apTCTBOJIA U €TI0 KOJIeOaHus IIpU BBICTpEIIE.
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BropsIM HanpaBiieHHEM OTPHULATEIHLHOTO BIMSHUS TOBBIICHUE AAaBICHUS SBISCTCS BIMSHNE Ha Ooenpumac.
OHO NpOABISIETCS TOCPEICTBOM M30BITOYHOTO JaBICHHS HA BEAYLIMH MOSCOK, MOBBIMICHUEM JaBJICHHUS HA CHAa-
psbkeHue (OpH3aHTHOE B3PBIBYATOE BEUICCTBO) U ITEPErpy3KaMH 3JIEMEHTOB B3PHIBATEIIS.

B Tperbem 0i10Kke MPOBOJAUTCS aHAIM3 BIMSHHUS M3MEHUBIIMXCS OaTIMCTHYECKUX XapaKTEePUCTHK BHICTpENa
Ha MPOTUBOOTKATHOE YCTPOUCTBO.

Oran MporHO3UPOBAHMS B IEPCIIEKTUBHONW CHCTEME MOHUTOPHHTA (pHC. 4) OCYIIECTBISICTCS MPH IKCTPAIIO-
JMPOBaHMU BpPEeMEHHOro MHTepBana (7 ) Mol Ha 3amaHHYI0 BPEMEHHYIO MEPCIEKTHBY. Takas 3KCTPamosIis
BBI30BET U3MEHEHHMS BO BCEX MOCIIEAYIONIMX MOJesiX oT Mo2 1o Mo6. Otu u3MeHeHns: He0OX0IMMO OLICHUTD C
TOYKH 3PECHUS HEBBIXOJa NTApaMETPOB 3a rPaHUYHBIC 3HAYCHUS. B IOMOIHEHHE K 3TOMY COBOKYITHOE AEHCTBHUE
Moeneii Mol-Mo5 mo3BoIseT ONpeneauTh TEHISCHINA U3MEHEHN TAKTHYECKHX CBOWCTB M TEXHHYECKHX Xa-
PaKkTEepUCTUK apTKoMIUiekca. [IpeaBapurenbHble OLEHKH MOKa3bIBalOT, YTO M3 13-TH OCHOBHBIX CBOMICTB apT-
KOMIUIEKCa MPH T'ePOHTOJIOTMYECKOM W3MEHEHHMH B3PbIBUATHIX BELIECTB OoempuIiaca yXyIaroTcs 0olie 1moio-
BuHbI (54 %).

Kpurnueckn ornieHnBasi MEPCIIEKTUBHYIO CHCTEMY MOHHUTOPHHTA (pHC. 4), CIeoyeT OTMETUTD TO, YTO IIHUPO-
KHE BO3MOXXHOCTH aHAJIN3a ¥ IPOTHO3a MOBEJCHUs OOCNPUIIACOB MPH CTApPEHHUHU B3PHIBYATHIX BEIECTB, IIPEIOC-
TaBJISICMBIC €CHO, 6y}1yT 3aBUCCTH OT OMITUPUYCCKUX KOB(l)q)I/IIII/IeHTOB COTJIaCOBaHUA SKCIIEPHUMCHTAJIbHBIX U aHa-
JUTHYECKHUX JAHHBIX, HEOOXOIUMBIX 11 KOPPEKTHOTO (DYHKIIMOHUPOBAHKS MOJENEH PEIIeHHs 3a/1ad BHYTPEH-
Hel ¥ BHEIIHEH 0aJUTMCTHKU. DTO B CBOIO OYepe/ib MMOTPEOYEeT YaCTUIHOTO BOCIIPON3BEICHHS CHCTEMBI pHC. 3.

ABTOpaM MpeaACTaBIACTCA, YTO HaunboJee palOHAJIBHBIM COYCTAHUEM JKCICPUMCHTAJIBHBIX U aHAJIUTHUYC-
CKHX METOJIOB B CTPYKTYpPE CHCTEMBbI MOHHTOPHHIA MOXKET OBITh JOCTUTHYTO IIPU HEMOCPEACTBEHHOM OIICHKE
BIIMSTHHS N3MEHEHMS TUIOTHOCTH MOpOXa Ha HaYaJIbHYIO CKOPOCTh CHapsiia U Ha MaKCHMaJIbHOE JaBJICHUE TTOPO-
XOBBIX Ta30B B KaHaJle CTBOJIA.

B Buny TOTO, 4TO IUIOTHOCTH MOPOXA SABJISETCS PYHKIMEH BpEMEHH XpaHEHHs, IEPEXO0J OT BPEMEHHBIX 3aBH-
CHMOCTEH «HadaJbHas CKOPOCTh CHApsa» — «CPOK XPaHEHHS» U «MaKCHMaJIbHOE JIaBICHHE» — «CPOK XpaHe-
HUS» K (QYHKIMSM «HayallbHas CKOPOCTh CHapsiia» — «IUIOTHOCTh NMOPOXa» («MaKCHUMalbHOE IaBJICHUE» —
«IUIOTHOCTH IIOPOXa@») MPH OLEHKE IUIOTHOCTH MOpOXa TOMOTpadUuecCKHMMH METOJAaMH 3aKJaJbIBacT OCHOBBI
CO3JJaHUS IKCIPECC-METOAA OIIEHKN KauyecTBa apTHIUIEPUHCKIX OOSTIPUIACOB.

BoiBoabI

1. IIpu coBpeMEHHOM COCTOSIHMH 3aI1acOB apTHIIICPUHCKUX OOETPHIIAcCOB HEOOXOAHMM IEPEX0]] OT CUCTEMEI
KOHTPOJISI UX COCTOSIHMS K CHCTEME MOHUTOPHUHTA.

2. CTpyKTypa CHCTEMBl MOHUTOPHHIA OOETPHUIIACOB JOHKHA OTBEUaTh PAI[HOHAIFHOMY COYETaHHIO JKCIIe-
PUMEHTAJIBHBIX ¥ aHATUTHYECKUX MOJYyJIeH, YTO 0OECTIEUNT €€ BBICOKYIO MMPOMYCKHYIO CIIOCOOHOCTh U MUHUMH-
3anuio (PMHAHCOBBIX 3aTPAT Ha IPOU3BOJICTBO OJJHOTO MUCCIIEIOBAHNSI.

3. B cOBpeMEHHBIX YCIOBHSIX CHCTEMa MOHHUTOPHMHIA OOENMpPUIIACOB JOJDKHA OCHOBBIBATHCSA Ha JKCIIpecc-
METOJIaX HEpa3pyIIaroIEro KOHTPOJIS.
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YK 623.451.4

Amninko O.B., Xaiikos B.JI.

CUCTEMA MOHITOPUHT'Y APTUJIEPIMCHKHUX BOETTPUITACIB
TA AHAJII3 if MOKJIIMBUX CTPYKTYP IO CTYNEHIO PAIIIOHAJIBHOCTI

Jis cyqacHOTO CTaHy 3amaciB apTHIEPIHCHKUX IOCTPLTIB OOTpYHTOBaHa HEOOXIAHICTh MEPEXOy 0 CHUCTE-
MH iX MOHITOpUHTY. HaBeeHo aHali3 CTpyKTyp MOHITOPHHTIY 3a CTYIIEHEM iX pallioHaJbHOCTI.

Anipko O.B., Khaykov V.L.

ARTILLERY AMMUNITION MONITORING SYSTEM AND ANALYSIS OF ITS POSSIBLE
STRUCTURES ON THE DEGREE OF RATIONALITY

For current state of artillery ammunition stocks necessity of transition to monitor their condition is proved.
The analysis of the monitoring system structures of according to their rationality is performed.
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