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5
NPEANUCIIOBHE

AKTyampHOCTh TPOOJICMBI THATHOCTHPOBAHHA OMPCACTACTCA OCTPOH
HEOOXOTUMOCTBIO ONICPATHBHON OLICHKH TEXHHYECKOTO COCTOSHHS ABHALUOH-
HOHM TEXHHKH HA BCEX 3TANlaX H3HCHHOTO ITHKJIA — KAK HA 3TAmaX MPOSKTHPO-
BaHHS H H3TOTOBICHHA, TAK H HA ATANAaX SKCIUTYaTalldH U PESMOHTA.

HpI/I JAAATHOCTHPOBAHUHN TAKHX CJIOKHBIX CHCTCM KaK ABHAITMOHHAA
TEXHHKA HCIIOJB3YCTCA IMUPOKUH CHCKTP MApaMETPOB PA3IHIHON (HH3HICCKOM
npupoasl. [IpH BBHIOOPE AMATHOCTHYCCKOTO HMApaMeTpa UM PElICHHA 3aaad
JUATHOCTHKH C HﬂeHTH(I)HKaHHefI BHUAA I[e(l)eKTa, CTCIICHU €TI0 PA3BUTHA, 4 TEM
60ee MPOTHOZMPOBAHUSI TEXHUIECKOTO COCTOSIHUS, TpeOyeTcs 00bmIoil 00b-
eM uHpOopMAIHH.

Takne OHATHOCTHYCCKHC MAPAMETPHl KAk TEMICPATypa, JABICHHE,
pacxof, cComepkaHue MPOAYKTOB H3HOCA B MACNC H T.IL., KAK MPABHIO, Xapak-
TEPHUBYIOTCSI OJHOH BENWYWHON. 3HAYUTEIRHO Ooibmmmit 00beM HH(OpMALIH
COZCP)KATCA B BHOPAIMOHHBIX MPOLIECCAX — ATO OOHMH YPOBEHb BHOPALIWH,
YACTOTHBIN COCTAB, COOTHOIICHHE MEXKAY YACTOTAMH U YPOBHAMH OTACIBHBIX
COCTABILIFOIINX, CTATHCTHYCCKAC XaPAKTCPHCTHKH BHOPALMOHHBIX IPOIICCCOB
HTA

(P PeKTHBHOCTP METOI0B BHOPALHOHHON AHATHOCTHKH OOYCIIOBIICHA
TCM, YUTO AOMOJTHUTCIIBHBIC AUHAMMHICCKUC CHJIbI, BOSHHKAIOIIMHUC MPH MMOABJIC-
HUHU A¢(PCKTa, BO3OYKAAOT BHOPAHIO HCMOCPSACTBCHHO B MECTE €T0 BO3ZHHK-
HOBCHHA. [1O0CKOMBKY BHOpAUUA MPAKTHUCCKH OC3 MOTCPH PACIPOCTPAHACTCS
0 MECTa H3MEPCHUA, MOSABIICTCS BO3MOKHOCTh HCCIICIOBATh 3TH CHIIBI HEIO-
CPCOCTBCHHO HA (DYHKIHOHHPYIOIICM H3ACTHH, OC3 OCTAHOBKH H Pa3O0OPKH.
Z[pyFI/IM HEMAJIOBAKHBIM O0OCTOATEILCTBOM SBIIIETCA BO3MOJKHOCTH ABTOMATH-
3a0HH MPOLCCCOB CheMa B 00padoTKH HHOOPMAIMH C MTOMOIIBI0 COBPCMCHHOM
MHKPOIPOLECCCOPHON TEXHUKH.

B cBfI3W ¢ H3I0KECHHBIM ABIIICTCSI BEChMA BAKHBIM OBJIAJCHHUC CIICIIHA-
JUCTAMH, 3aHAMAIOIMUMHACA THATHOCTHPOBAHHCM aBHaHHOHHOfI TCXHHUKH, MC-
TOJAMHU BHOPALHOHHOH JTHATHOCTHKH.

IIpn ocBocHHWH METOAOB BHOPAUMOHHOW JHATHOCTHKH HEOOXOIHMMO
MMOHUMATh (PH3HUIECCKUE OCHOBHI BO3ZOYKIACHUS BHOPAIWMH PA3THYHBIMH H3/C-
JMAMH, 3HATH XAPAKTCPUCTHKH, C TOMOIIBK) KOTOPBIX OIMUCHIBACTCS Bn6paun;1,
HU3MCHCHHC OTHX XAPAKTCPUCTHUK NPH MOABJICHUH HeHCHpaBHOCTefI, 3HATh OCO-
OCHHOCTH TIPHMCHEHHUS CPEICTB H3MEPCHHUS M AHAIA3A BUOPALIAH.

B mpeamaracMoM yUCOHHMKE H3JIATAIOTCSA OCHOBBI BHOPALMOHHOM IHAT-
HOCTHKH.
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BBEJAEHHWE

TexHudyeckas AMATHOCTHKA — 3TO HAyKa, KOTOPAs BO3HHUKIA B CBA3H C
BO3pACTAlOIICH POIBE0 B HAPOAHOM XO3AHCTBE CIOKHBIX H JOPOTOCTOSIIHX
TEXHHUECKUX CHCTEM M IPEABSIBJICHHEM K HUM TOBBIICHHBIX TPECOOBAHUI MO
0C30MaCHOCTH, OC30TKA3HOCTH W JOATOBCYHOCTH. B 3TOM mimane 0coObIc Tpe-
0OBaHHA TPCABABILIIOTCA K ABHAUNWOHHOW TEXHHKH (AT), OTKa3hl KOTOpPOH
TIPUBOJIT K TSDKCIIBIM MOCTICACTBISIM.

[IpenorBpamenne 0Tka30B AT B 3HAUHTEIBFHOMN CTCTICHH OIPEACIICTCS
3((EKTHBHOCTHIO METOIOB U CPE/ICTB €€ THATHOCTHKHU. TpedoBaHHEe 0 HEOOXO-
JUMOCTH HMETh CHCTEMY KOHTPOJIT TexHI4Yeckoro cocrostaus (TC) aBuanmnos-
HOH TEXHHKH COACPKUTCSI B TAKOM OCHOBOIIOJIATAIOIIEM JTOKYMEHTE Kak ABHA-
nuoHHbIe mpasuna All-25 «HopMsl T€THOHM TOJHOCTH CaMOJIECTOB TPAHCIIOPT-
HOH Kareropum». COTIACHO 3THM TPEOOBAHMAM I CHCTEM BO3AYIIHBIX CY-
JIOB, OTKAa3 KOTOPBIX MOKET CIy KHTh HETIOCPEACTBEHHOH MPHIMHON BO3HUKHO-
BCHUS OIIACHOHN CHTYallMM B MOJIETE, JOIPKHBI OBITh IPEAYCMOTPEHBI KOHTPOIIb
u auarHoctuka ux TC.

J1s1 aBMADMOHHOM TEXHHKH XAPAKTEPHO IOSMBICHHUE B HKCIUIyaTallWH
MHOTO00PA3usA 0TKA30B W HCHCIPABHOCTCH PasIHYHON (DM3HICCKOM MPHUPOIBL
IITupokyr0 HOMEHKJIATYPY OTKA30B U HEHCIPABHOCTCH ABHALIMOHHOW TEXHUKH
HEBO3MOKHO OOHAPY KUBATH OJHHM MCTOJAOM AMATHOCTHKH. [IpakTmka mox-
TBEPXKIACT, YTO AJISI LENCH BBHIIBJICHUS BCEX BO3MOKHBIX HeHcrpaBHOCTEH AT
TpeOyeTcsl HAMIKNE PAa3BHTON CHCTEMBbl TEXHHYCCKOH THATHOCTHKH, OCHOBAH-
HOW HA COYCTAHHH MHOTOOOPA3HBIX METOA0B M cpeacts [1]. Cpemm MHOT000-
pazus MeTo0B AMArHOCTHKN AT mMMpoOKoe pacHpOCTPAHCHWE HAILIH METOIbI
JUATHOCTHPOBAHHS IO BUOPAITHOHHBIM ITAPAMETPAM.

B ngasHOM y4eOHHMKE pacCMATPHBAIOTCS BOIPOCH THATHOCTHPOBAHHS
AT mo BuOpaumoHHBIM mapamerpaM. Jlaebl oOImue CBEACHHUS 0 METOJAX TEX-
HUYCCKON AMATHOCTHMKH: OCHOBHBIC MOHSTHS, TEPMUHBI U OTIPEACICHHUS, MECTO
TEXHUYECKOH THATHOCTHKH B CHCTEME TEXHHHYCCKON 3KCIUTyaTalUH;, KIACCH-
(puKanMs METOOB TEXHUYECCKOH AMATHOCTHKY, OCHOBBI CO3AAHHUS «MAaTEMaTH-
YECKHUX MOJCICH, MPHMEHICMBIX B TEXHUUCCKOH THATHOCTUKE M, B YACTHOCTH,
B MeTOAAX THATHOCTHKH AT 1o BHOPAIHOHHBIM MapaMETPaM.

[Ipu wW3M0KEHWHM BOMPOCOB JUATHOCTHUKH ABHAIMOHHOW TCXHUKH IO
BHOPAIIMOHHBIM NAPaMETPaM IPUBCIACHBI CBEICHHA O XAPAKTEPHUCTHKAX W Ia-
paMeTpax, HCHOIb3YEMBIX I OIMMCAHMS BHOPALINH, O METOIAX U CPEACTBAX e
H3MCPCHHA M aHAW3a. JJaHO OMHCAHNC WCTOYHHKOB M HMPHYHH BO3OYKICHHUI
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BHOpANWH Pa3IUYHBIME y37aMu 1 arperaramu AT. PaccMOTpeHbI MaTeMaTHe-
CKHE MOJICJIH, MCIIOJIB3YEMBIC I ONMCAHMS BHOPALMHA W MPHHIUIB HACHTH-
(pMKAIUHU XaPAKTEPUCTHK BUOPAHOHHBIX MPOIICCCOB.

YUuTHIBas MEPBOCTEIICHHOE BIIIHUEC TCXHUYICCKOTO COCTOSIHHSI ABHA-
muonHbIx aeurarencii (I'T/1) Ha 0€30mMaCHOCTh MOJICTOB, PACCMOTPSHBI BOIPO-
¢bl koHTpoy1 BuOpamuu ['T/] (OpHHOHIEI KOHTPOJIA BHOpAIMMH, CBSACHHSA O
0opTOBOIT anmapaType KoHTpo BuOpamuu [ T/I) U BOMPOCH AHATHOCTHPOBA-
mue ['T/] u ux y3m0B (IpUYIMH H3MECHEHHS POTOPHOH BHOpAIMH, TIOANIHITHHKO-
BBIX Y3JI0B, 3yOUaTHIX Mepead, JOMATOYHBIX Y3JIOB H T.I.) 0 BUOPAIMOHHBIM
nmapamerpam. [IpuBeIeHbI CBEACHHS 0 HOBBIX MOAX0AAX IO KOHTPOJIEO MOBPEXK-
JeHui KOHCTPYKIMH AT 1o XapakTepucTHKaM BHOPALIHH.

B zaxmroumMTeNBHBIX pa3menax pacCMOTPEHBI BOIPOCH OLEHKH HH(Op-
MATHBHOCTH JHATHOCTHUYCCKUX MPU3HAKOB, ONMPEACICHHS IMOPOTOBBIX 3HAUeE-
HUH AHATHOCTHYCCKUX MAPAMETPOB, IMIPHBEICHBI CBEICHHUI O METOJAaX KIACCH-
(pUKAIH TCXHUICCKHX CHCTCM.

YueOHUK MOATOTOBJICH HA OCHOBE MATEPHANIOB, MOIYUCHHbIX JTHIHO aB-
TOpaMH, 0OOOICHNUS CBEICHUH, IIPUBEICHHBIX B IMTEPAType, OOIIHPHbIA CITH-
COK KOTOPOH NPHIATacTCs, a TAKXE NAHHBIX WH()OPMAIMOHHBIX MOPTAIOB H
CaliTOB IO JMATHOCTHKE, CIIHCOK KOTOPBIX MPHUBEICH B MPHIOXKeHNH. Bee pas-
JICJIBI TOCOOMA CHA0KCHBI CITHCKOM KOHTPOJIBHBIX BOMTPOCOB.



8
1. OCHOBBI TEXHHUYECKOM JTUATHOCTHKH

1.1. OcHOBHBIE OHSITHSI, TEPMHHBI H ONPE/IeICHMST

Texnuuecxaa ouazvocmuxa (TJ]) — 00IACTh 3HAHHH, OXBATHIBAFOINAS
TCOPHIO, METOBI M CPEACTBA ONMPEACICHHS TEXHHUCCKOTO COCTOSHIA OOBEKTA,
B ToM uncne u asHanmonnoro ['T/]. Kak mro0as Hayka OHA OMCPHPYET COOT-
BETCTBYIOIUMU MOHATHAMH, TEPMUHAMU U ONPEACICHUSAMU, KOTOPBIC HCTIOb-
3VIOTCS KaK B JUTEPAType, MOCBAMICHHONH OOIMM BOIPOCAM TEXHHUYCCKOH JH-
ATrHOCTHKH, TAK M BONPOCAM AUATHOCTHKH ABHAMOHHON TEXHHKH, B TOM YHCTIC
M JUATHOCTHKHU ABHALMOHHBIX ABUTATCICH.

B TexHM4YECKON AMATHOCTHKE UCHOJbB3YIOTCS MOHATHS, TEPMHHBI U OII-
PCACTICHHSA, 3HAUCHUA KOTOPBIX yeTaHoBacHB [[OCTamu [2, 3, 4]. Kpome Toro0,
HMEETCSI PAI TEPMHHOB M MOHATHI, KOTOpbIc HE BonLH B [ OCTBI, HO HCTIOIH-
3VIOTCSL B HAYUHO-TEXHHIICCKOW | yueOHOH JmTeparype [5, 6]. Hmwke mpuseae-
HBI HanOoJIee YoTpedsieMbIc TEPMUHBI B OTIPE/ICIICHH.

B onpenenenuun T/ KIFOUEBBIM MOHATUEM SABJBIETCS MOHATHE «TEXHUYC-
CKOC COCTOAHUCY. [lox mexnuveckum cocmosanuem 00BCKTa TOHAMACTCS COBO-
KyIHOCTh MOJABEP/KCHHBIX H3MCHCHHIO B IPOLIECCE MPOM3BOACTBA MM JKC-
IUTyaTallnd CBOWCTB OOBEKTA, XapaKTepH3yeMas B OINPEIACICHHBIH MOMCHT
BPEMEHHU HapaMeTpaMu (MapaMeTpaMu COCTOSHHS), YCTAHOBJICHHBIMH TCXHH-
YECKOH JOKYMEHTAIMEH HA 3TOT 00BEKT.

Obvexm mexHuuecko20 OUASHOCMUPOSaHUs 3TO0 W3ACTHE U (MIH) €ro
COCTaBHBIC YACTH NOICKAIMKE (TIOABEPTacMbIC) JUATHOCTHPOBAHUIO. 1O CCTh
3TO MAaTEPHATBHBINH OOBEKT, Y KOTOPOTO OIPEICIIETCSI TEXHUUECKOE COCTOSHIC
H, B PC3YJBTATC, YCTAHABIHBACTCH MexHuueckuli ouazHos. [ MOCTaHOBKH
JWArHO3a HEOOXOJMMO OIICHHTh COOTBETCTBHE ITAPAMETPOB COCTOSIHUS TPEOO-
BAHIAM HOPMATHBHO-TEXHHYCCKON TOKYMCHTALINH.

Hapamemp cocmosanua 3TO BEIUYHHA, KOMHYCCTBCHHO XapaKTCPH3YIO-
mas OJHO W3 OCHOBHBIX CBOWCTB OOBCKTA MM IIPOIECCA, MPOTCKAMOIIETO B
o0bekTe. B KavecTBe mapaMeTpoB COCTOSHES MOTYT NMPHUHHMATHCS Macca, KO-
3((QUITHCHT TPCHUSA, TCOMCTPHUCCKUC PA3MCPBI, 3a30pBI, 3ACKTPHUCCKOC CO-
MPOTHBICHHE U T. II. DTH MAPAMETPHI CIIC HA3BIBAIOT NePEUiHbIMY. JKCICPH-
MEHTAIBHAA OLCHKA YHCICHHBIX 3HAYCHUI 3THUX MAapaMETPOB M CPABHCHHE HX
CO 3HAYCHMAMH, 3aJAHHBIMH HOPMATHUBHO-TCXHHYCCKOH JOKYMCHTAUUCH, H
TO3BOJIIET MPOBECTH OLCHKY TEXHUYICCKOTO COCTOSHHA 00BEKTA, TO €CTh YCTa-
HOBHTbH €T0 AWATHO3.

YacTo HA MPAKTHKE HEBO3MOXKHO MPOM3BECTH HEMOCPEACTBECHHOE HM3ME-
peHue mapaMeTpoB COCTOSHUS. [103TOMY B TEXHUUECKOW THATHOCTUKE BBOIUT-
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Csl OHATHE OuaeHocmuyeckux napamempog (AIT), Mo KOTOPHIMH HOHUMAIOT-
¢4 MapaMeTphl 00OBCKTA, HCMOTB3YCMBIC B MPOLCCCE THATHOCTHPOBAHHUA., OTH
MapaMeTpel B TEXHHYCCKOH THTEPAType HMHOIAA HA3BIBAIOT BTOPHYHBIMH. B
kauectee [T MOTYT HCMOTB30BATHECSA KAK MAPAMETPHI TCXHHUICCKOTO COCTOS-
HUSA, TAK H MAPAMCTPBI, KOTOPHIC XaPAKTCPU3YIOT PA3IHIHBIC MPOICCCHI, TpPo-
TCKAOIIHC B 00BeEKTE JAUATHOCTHPOBAHUSA, U JIMIIb KOCBCHHBIM 06p330M CBA-
3aHHBIC C MAPAMCETPAMH COCTOSHHA.

Taxum 00pa3oM, OLICHKA TCXHHICCKOTO COCTOSHHS BBITIOTHACTCS HA OC-
HOBC HWH(OPMAIIMH O BCIMYMHAX IUATHOCTHUCCKHX mapamerpos. Cremosa-
TCIBHO, OJOJIKHA OBITh M3BECTHA CBA3b MCKAY AHATHOCTHICCKUMH IMapaMeTpa-
MH W TApaMCTPaMHU COCTOSHHA. YKA3aHHAS CBA3b YCTAHABJIHBACTCS C MOMO-
IIBI0 TAK HA3BIBACMBIX MATEMATHYCCKUX (THATHOCTHYCCKHX) MOICIICH.

Mamemamuyecxas mooens — (JOPMaTH30BAHHOE OMHCAHHE 0OBEKTA, HE-
00xX0aMMOE I pelIeHHs 3aiad JuarHocTUpoBaHW. Cieayer MOTYepKHYTH,
YTO OCHOBHOC HA3HAYCHHEC MATECMATHUCCKOM (IUATHOCTHUCCKOM) MOJACIH 3TO
VCTAHOBJICHHUC CBA3H MCOXKIY 3HAUCHHAMH THATHOCTHYCCKHX MAPAMCTPOB H
3HAYCHHAMH MAPAMCETPOB TCXHHYCCKOTO COCTOSHHUS (HITH HCTIOCPSACTBCHHO C
TCXHHYCCKUM COCTOSHHEM).
Taxum 00pa3oM, MPOUECC MOCTAHOBKH JHATHO3a MOYKHO H300Pa3UTh CICAYIO-
M o0paszoMm (puc.1.1.). Ha 00BEKT KOHTPOIA ¢ mapaMeTpaMH TCXHHICCKOTO
COCTOSIHHA Z ACHCTBYST BHEITHES BOAMymCHHE X. C MOMOIIBIO CPEACTB H3-
MEPCHMS OMPSACILIEOT THATHOCTHICCKHIC MApaMeTPsl Y. 3HAUCHHUA 3THX Tapa-
MCTPOB C HCHOJIB30BAHHCM MATCMATHICCKOH MOJCTH PEeOOPa3yIOTCA B 3HAUC-
HHSL TAPAMETPOB TEXHHUCCKOTO COCTOSHMA Z'. Jlalee 3TH 3HAYCHHS CPABHH-
BAIOTCA CO 3HAUCHISIMH TAPAMCTPOB TCXHHYCCKOTO COCTOSHHS, 3aJaHHBIX
HOPMATHBHO TEXHUUYCCKOM TOKYMEHTALIMEH Z™ umo pe3yabpTaTtaM 3TOro Cpas-
HCHHA JCIACTCS 3aKIIIOUCHAC 0 TCXHHUCCKOM COCTOIHUH 00BCKTA KOHTPOII.

Z
x !

ha
S Ok |V b wm |2 S, oUEHKA
= TC

Puc. 1.1. CxemaTHuHOE IIpe/ICTaBIICHHE TIPOIIECCa OIIPEIEIICHUS
TEXHUYECKOTO COCTOSIHUS

MareMaTHieCcKkoe OMUCAHHUE (MOICITB) OOBCKTA THATHOCTHPOBAHHA MO-
KCT 6I>ITI> BBIIIOJTHCHA KaK C UCIOJIB30BAHUEM AUATHOCTHICCKHUX MApPaMETPOB,
TaK H C HCIOJB30BAHHCM OUASHOCUYECKUX NPpU3HAKOS. OTJ'II/I‘H/IG OTHX ABYX
TMOHATHH 3aKTFOYACTCA B CACAYIOMEM. [IHATHOCTHYCCKHC MPH3HAKH (PopMHUpY-
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FOTCA (BRIOMPAFOTCA) HA OCHOBC THATHOCTHYCCKHUX MAPAMCTPOB, OHH 00Pa3yIOT
JHCKPETHOE MHOKECTBO, A MOSABICHHAC HX KOHKPETHBIX 3HAYCHUH HETMOCPEACT-
BEHHO CBS3aHO C HAXO)KICHHEM OOBEKTA JHATHOCTHKH B COOTBETCTBYIOIICM
Kaacce mexHu4ecko2o0 coOCmosaHus (ouaznose). HampuMep, mycTb JHATHOCTH-
YCCKUH TmapaMeTP BBIPAKACT TCMICPATYPy Ta30B 32 TYPOMHOH aBHALIHOHHOTO
asurarend. I1ycTs ompeaeneHsl TPH KIACCa TEXHHYECKOTO COCTOSHHSA JBUTA-
TEJII, KOTOPBIE XapaKTEPH3YIOTCS COOTBETCTBECHHO MOHIKEHHOH (< 450 °C),
HOpMAaNBHOH (450 — 600 °C) w moeemmeHHON (> 600 °C) Temmepatypoii. [To-
MAJAHUE 3HAYCHUA TEMIIEPATyPBI Ta30B B OJHWH M3 3THX HHTECPBAJIOB H €CTh
MOSBICHUE AMATHOCTHYECCKOTO TPH3HAKA, COOTBETCTBYIOIIETO JBHUTATEIIO C
TMIOHW>KCHHOM, HOPMATbHOM WJIH TIOBBIICHHOM TEMIIEPATY POU.

HasnaueHne MareMaTH4eCKUX (IHATHOCTHYCCKUX) moacaci (MM) we
TOJIBKO B YCTAHOBICHHUH CBA3H MEXKIY MApAMETPaAMH COCTOAHUSA M AHATHOCTH-
YeCKUMH napaMeTpaMu. MM HO3BOJAIOT COCTABIATH AATOPUTMBI TEXHHYECKO-
IO AUATHOCTHPOBAHUSL.

Aneopumm TJ] — COBOKYITHOCTD HPEIMUCAHUN, OTPEICIIFOIINX ITOCICI0-
BATEIBHOCTD NCHCTBHH IIPH MPOBEACHUH JHATHOCTHPOBAHISL.

B 3aBucHMOCTH OT TOTO, A1 KAKOTO BPEMEHH NMPOBOAUTCA AUATHOCTH-
POBaHHUE, PA3UMYAOT TPH THNA AHATHOCTHYCCKHX 3a7a4. IlepBsIil THI 3TO 3a-
JIAYW OTIPEACTICHUS TEXHUIECKOTO COCTOSHILL, B KOTOPOM HAXOIHJICSH OOBEKT B
HEKOTOPBII MOMEHT BPEMEHH B IPOLLIOM — 3a0a4y eeHezucd. ITOT TUIL 33124
pelaeTcs mpy paccicA0BAaHNM ABHALHOHHBIX MPOUCIIECTBUH (puc.1.2).

Bropoit Tan 310 331a4M OTMPEACICHUS TEXHHIECCKOTO COCTOSHHS 00BEK-
Ta B JAHHBI MOMECHT BPEMCHHU, KOTOPbIC HA3BIBAKOTCS 3a0aYaMU OUASHOCIU-
posanys. ITOT THII 3314 BAKCH MPH BBIIOJHCHHHM TEXHHYECKOTO OO0CITy KH-
BAHUA U NPHHATHH PEIICHUA O JAIbHEHINICH SKCILTY ATAI[UH.

Tpetuil THO 3TO 3a4a4U MPEACKA3AHUA TEXHHYESCKOTO COCTOSHHSA, B KO-
TOPOM OKKETCA OOBEKT B OyAyIIMH MOMEHT BPEMEHH — 3a0aUll NPOCHO3UPO-
gauus. DTOT THII 3a7a9 BAXKCH AT MPCACKA3AHUA (TPOTHOZHPOBAHMA) OCTA-
TOYHOTO pecypca.

- AparHocThka ApOrHo3

(paccnefoBanme (TexHMdecKoe [NPOrHO3MPOBaHKME
ABHALMOHHBIX BematuBaHue) QOTATOYHOMG
NpoUWecTBUA) pecypcal + 0

E——
0 BpemA t

Puc. 1.2. Tpu Turia 3aj1a4 TeXHUUECKOH THArHOCTUKU
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3a7aun JMArHOCTHUPOBAHWSA, HA 3AKMIOYMTEIBFHOM 3Talle, HEPa3phIBHO
CBA3AHBI C 3a0ayaMmuy Kiaccugurxayuy, TOCKOIBKY TO MMCIOMCHCA mH(OopMa-
IUH HEOOXOAMMO YCTAHOBHTH JWATHO3, TO €CTh YKA3aTh KIACC TEXHUYECKOTO
COCTOSIHHSI, K KOTOPOMY OTHOCHTCS HAaml OOBEKT JHArHOCTHUpPOBaHWS. [t
KJIAacCH(UKAINH HEOOXOJMMO 3HATH KJIACCHI (JHATHO3BI), KOTOPHIC YCTAHABIIH-
BAlOTCA [0 HA4ajga AMATHOCTHPOBAHWS HA OCHOBE AHAIM3a CaMOTO OOBEKTa,
ero (DyHKOMI M OTKA30B, BO3HHKAIOIIMX B HEM. B IpHHIHIE, KOIHICCTBO
KJIACCOB MOKET OBITH OECKOHEUHO. HO CyInecTBYIOT A0CTaTOYHO OOIMHE MPUH-
IUITBI KIACCU(DUKAIMY, U3BECTHBIC M3 TCOPHU HANCKHOCTH. B Teopmm Hagex-
HOCTH BBEJCHBI MOHATHS A YSTHIPEX BUIOB TEXHUUECKOTO COCTOSHUSA [3]:

Pabomocnocobnoe u Hepabomocnocobnoe;
Henpasnoe u Heucnpasnoe.

B TexHHYECKON THATHOCTHKE BBOAMTCS €IIE ABA BUAA TEXHUYECKOTO CO-
crosHu [5]:

Cocmosnue npasuivHo2o ghynkyuonupoganus n CocmosaHue Henpagiuio-
HO20 (DYHKYUOHUPOBAHUA.

CocTosHHC MPABIIBHOTO (PYHKIMOHHUPOBAHHUA — O3HAYACT, YTO OOBCKT
B TEKYIIWH MOMCHT BPEMCHH BBIIOTHACT MPEAMMUCAHHBIN €My alrOpuTM (yHK-
IHOHHPOBAHHUS.

CocTostHHC HEMPABHIBHOTO ()YHKIHOHHPOBAHUA — O3HAYACT, UTO 00B-
€KT B TEKyIIMH MOMCHT BPCMCHH HC BBINOIHICT IIPESAMHCAHHBIH €My alro-
pUTM (Y HKIIMOHUPOBAHILL.

Creayer pa3zmuuaTbh TEPMHHBI KOHMPOJb MEXHUUECKO20 COCMOSHUS A
ouasHocmupogatie mexnuyeckoeo cocmosnua. B TOCTe [2] matorcs cre-
JYIOIIWE TIOSICHEHMS TI0 3TOMY ITOBOJY.

Konmpons TC — 370 TpoBEpKAa COOTBETCTBHS 3HAUCHHN IAPAMETPOB
00BCKTa TPEOOBAHMAM TEXHHUCCKOW JOKYMCHTAMH M OINPCICICHHEC HA ITOH
OCHOBE OJHOTO M3 3aJaHHBIX BHIOB TEXHHYECKOTO COCTOsIHU:A. Hampumep, ec-
M B PE3YJIbTATC OLCHKH TEXHHYECKOTO COCTOSHHA JCIACTCS 3aKIIOUCHHE O
TOM, YTO OOBEKT UCTIPABCH WIJIH HEUCITPABCH.

TepMmuH mexnuueckoe ouasHocmupoganie TPUMCHICTCSI TOTAA, KOTAA
OCHOBHOM 3a7auei mpouecca JMAarHOCTUPOBAHMS ABJLICTCA MOUCK MECTA H OII-
peneneHusT MPHYUHBI 0TKA3a, HEHCIPABHOCTH UMM HEMPABHIBHOTO (DYHKITHO-
HUPOBAHIL

CymiecTByer eme psii TEPMHUHOB, O KOTOPBIX CICAYET YIIOMIHY Th.

Memoo xommpons (OuaeHocmuky) — TPABANA TPUMCHEHUSI K OOBEKTY
KOHTPOJISI  (JMATHOCTHUKH) OIPEICIICHHBIX HMPUHIUIIOB W CPEIACTB KOHTPOJILI
(nmarHocTHkH). BRIOOpP METOmA KOHTPOJ WM JHATHOCTHKH OasHpyeTCsA Ha
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aHam3e Pu3HHECKNX 0COOEHHOCTEH MPOTEKAHMUS PA00IHX IPOIICCCOB U Pa3BH-
THS HCHCIIPABHOCTCH B AHATHOCTHPYESMOM OOBCKTE.

Cpeocmea mexHu4eckol OuazHOCMUKY (KOHMpOoJi) — anmaparypa u
MPOrpaMMHOS OOCCIICUCHUE, C MOMOIUBE) KOTOPBIX OCYIIECTBIACTCS OMPEIc-
JICHHC BCTMYMHBI JHATHOCTHUCCKHUX MAPAMETPOB, HX 00pab0OTKA M Pa3ICICHUC
00BEKTOB HA KIIACCHI.

Cucmema mexHu4eckoti — OUASHOCMUKY (KOHMPOJi) — COBOKYITHOCTB
CpeacTs, 0OBCKTA M HCMIOTHUTCICH, HEOOXOaMMAd i1 MPOBCACHUS JAHATHO-
CTHPOBAHUS (KOHTPOJI) IO MpaBHIAM, YCTAHOBJECHHBIM B HOPMATHUBHO-
TCXHHYCCKOH JOKYMCHTAIIUH.

Jd cenmanucTa, 3aHHMAOMIETOCA TEXHHYSCKON SKCIUTyaTalleH aBHa-
I.[I/IOHHOI\/'I TCXHUKH, BA’KHO NMOHUMATH POJIb, 3HAYCHUEC H MCCTO TEXHHUICCKOH
JUATHOCTHKH B CHCTCMC TCXHHICCKOM OKCIUTy aTallinHA aBHaHHOHHOfI TCXHHKH.

Konrpoasnsie Bonpocs! k pazaey 1.1

Uro Takoe « TeXHUUCCKAsA THATHOCTHKAY 7

Uro Takoe «ITapameTp cocTosHI»?

Urto Takoe «/IHarHOCTHICCKHH mapaMeTp»?

Urto Takoe «MaTeMaTHICCKAs MOJICTbY H €¢ MPCIHAZHAUCHHC?

SR

UeM OTIMYAKOTCH AUATHOCTHYCCKUI MapaMeTp M AUATHOCTHYCCKHHI
TPHU3HAK 7

B kakux curyanusax TpeOdyeTcs peleHUe 3a1a4un TeHe3nca?

B kakux curyanmax TpedyeTcs pelicHUE 3a0a49H THATHOCTHKHA

B kakux curyanmix Tpedyercs pemeHue 3304y Iporuo3a’?

Uro Takoe¢ KOHTPOIb TCXHIHUCCKOTO COCTOSHUSA?

10 Yo Takoe TUATHOCTHKA TEXHHYECKOTO COCTOSHHA?

© 0 N o

1.2. MecT0 H poJIb KOHTPOJIS M JHATHOCTHKH
B CHCTEME JKCIIYATAITNH ABHAITMOHHON TEXHUKH

B Hacrosmee BpeMst OOHICIIPH3HAHO, YTO YPOBEHD OC30IIACHOCTH IIOJICTOB
00ECIIEYnBACTCS HE TONHKO HAJACKHOCTHIO KOHCTpYKIuH BC u rpaMOTHOH JreT-
HOW 3KCIUTyaTanueii, HO M MPUMCHSICMBIMH CTPATCTHSMH M KAUCCTBOM TCXHH-
yeckoro o0ciyskuBanua U pemoHTa (TOWP) [7]. B mocaeaHme Toabl MPaKTH-
yeckH Ui BceX THIOB BC MPUMEHSIOTCS IMPOTPECCHBHBIE METOBI IKCILTyaTa-
IUH, KOTOPBIC 3AKIIOYAIOTCA B PALIHOHATBHOM COYCTAHHHU PA3IHYHBIX CTPaTe-
THI: TI0 HAPAOOTKe; MO TeXHUUSCKOMY cocTosHmt0 (TC), C KOHTPOICM YPOBHS
HAJCSKHOCTH U C KOHTPOJEM napamMeTpoB [8]. B coOTBETCTBHH C ACHCTBYIOIICH



13

HOPMATHBHO TEXHUYCCKON JOKYMEHTALUEH PA3IHYaAOT CIACAYOLIUE CTPATEIHU
(puc.1.3):

1. TO no HapaboTke, MPH KOTOPOM TIEPEUEHb M IMEPHOIAUIHOCTH BBINOII-
HEHMSI ONEparmi Mo OOCIYKUBAHWIO OMNpEACILICTCS 3HAUCHHEM HApaOOTKH
H3ICTIHSL

2. TO mo cocTOSsIHUFO, IPH KOTOPOM TIEPEUYCHb U MEPHOAMTHOCTD BBINOII-
HEHMS ONCPanuid IO OOCIYXMBAHHIO OIPENCIBICTCA (PAKTHUCCKHM TEXHHYC-
CKHM cocTosHHeM m3aenus. Pasmaaror TO 1o COCTOSHHIO ¢ KOHTPOJICM TIapa-
MeTpoB 1 TO 1O COCTOSHUIO C KOHTPOJIEM Y POBHS HAJCKHOCTH.

Crparerust TOuP

/\

ITo HapaGoTke ITo TexHUUECKOMY COCTOSHHIO

— .

C KOHTpOJIEM YPOBHS C KOHTpOIIeM
HaJIeKHOCTH r1apaMeTpoB

Puc. 1.3. Ctparerun TeXHUYECKOT0 0OCITYKUBAHUS U PEMOHTA

Peammzamms moboit crparerun kak 11 BC B mesmoMm, Tak w0 J71 €0 CHC-
TeM U arperaroB (B yacTHOCTH u ['T/l) mpeanosaracT UCHOIb30BAHUE CUCTEM
KOHTPOJII U TUATHOCTHUKH.

ITpu TO mo HapabOTKE KOHTPOIMPYEMBIM HMAPAMETPOM SIBIIETCS Hapa-
00TKa, KOTOPYIO MOYKHO CUHTATh OJHUM M3 IIAPAMETPOB TEXHUIECKOTO COCTOSI-
HUSL, 3aBUCSINUM OT YCIOBHH IKCIIIyaTallMd U PEKUMOB paboTsl 00bekTa. [t
yucra Hapa60TKI/I CO3aAar0TCA CNICHUATIBHBIC CUCTYHKH, BXOOAIIHUEC B CHCTCMY
JUATHOCTHPOBAHHA H3ACTHH. JKCIDIyaTaldsd MO HAPAOOTKE MPUMCHACTCS A
TexX m3aenmii, KOHTPoub TC KOTOPBHIX HA JAHHOM 3Tane 3aTpPyaHCH, a OTKa3
I/ISI[GJ'II/IfI MOXET HCTIOCPCACTBCHHO BBIZBATH ABHAIIMOHHOC IMPOUCIICCTBHUC.
Kpome Toro, mpu mepuommieckoM TO, BHITOTHIEMOM B COOTBETCTBHE C JaH-
HOM CTpaTerueul uepes ONpeaclCHHBIC HHTEPBAIBI BPEMEHH, IMPOBOJUTCS Ac-
(exTanus MCMEHTOB U CHCTEM ABHAIMOHHOW TEXHUKH. JleeKraums mpoBo-
JHUTCS ¢ IOMOIIBIO cpeacts T/

[Tpu TO c KOHTpOJIEM MAPAMETPOB HYKHBI CPEACTBA M3MEPEHHS Iapa-
MCTPOB U OLICHKHA UX COOTBCTCTBUA HOPMATHBHBIM 3HAYCHUAM. To ecTb B 3TOM
ClIyyac BOPSMYIO HCHOIB3YIOTCHA ITOJXOMbI, XAPAKTCPHBIC I TCXHHUYCCKOH
JAHATHOCTHKH.
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ITpu TO ¢ KOHTPOICM YPOBHA HAJC)KHOCTH HCOOXOTUM NMCPBHYHBIA Ma-
Tepuan 00 0TKazax AN pacdeTa XapaKTEPUCTHK HAJCKHOCTH. JTOT MaTepHAl
HEBO3MOXKHO TOIYYHTh O€3 PETYJSIPHOTO AMATHOCTHPOBAHHSA TEXHHYCCKOTO
COCTOSTHHA.

Craeayer OTMETHUTD, YTO HAMOOJCE THIHYHBIM OOBEKTOM JKCIUIYATALUH C
HCHOJIB30BAHUEM CHCTEMBI KOHTPOJII MOXKHO CUUTATh aBHanmoHHbii I'TJ Ha
puc. 1.4 mokasaHa cxema TakoH 3kcIuTyarauuu asuanuonnoro I'T [9].

A A
- 9 LJ1K —_ 1 5 L KpC
30 3/@
Crynenp
[lonmeii pecype q

a)

P/

500...1000 gacop

6)
Puc. 1.4. Cxema skcrutyartary aBuaiidioHHbIx ['T]1
K —xouTpons; A — akt, 3/® — 3ammick B popMmyIripe; D — SKCIUTy aTarvs,
KP/C — xarmranbHbIf peMoHT Uy crmcanue;, P/J1 — paz6opka u redexrarpist,
a —skcrutyartarus napka [T T, 6 — BeiGopounstii koHTpons I'T/1 (2 ... 3 xBurarens)

IIpenycMOTpeHsI ABa 3Tama: MEPBBIA — B MPEACIaX TapaHTHHHON Hapa-
00TKH, BTOPOH — IOCIIC HEE, HO HE CBBIMIC IOJHOTO PA3PEIICHHOTO pecypca.
VeemrueHne HapabOTKH KAKIOTO JBUTATEIL HA BTOPOM 3Talle OCYIIECTBILICT-
¢4 CTYNICHAMH, KaXKIasg W3 KOTOPHIX BKIOYACT KOHTPOIb TC (oM. puc. 1.4.,a).
Ilo pesyabTraTaM KOHTPOJIA COCTABJLIIOT AKT C YYACTHEM MPEACTABHTENCH
ABHANMOHHO-TEXHIUECKON 0a3bl (ATH) M HPOMBIIUICHHOCTH W TIPOU3BOAAT
3amuch B Gopmyipe. Ecim TeXHIMUECKOE COCTOSHIE COOTBETCTBYET 33 JaHHBIM
mokazaremraM, To I'TJ[ JOmyCkaercd K CICAYIOMEH CTYNEHH J3KCIUTyaTaluu.
[Nocne BEIpaOOTKH MOJHOTO (HA3HAYCHHOTO) PECYPCa ABHTATEIb HANPABILIIOT B
KaIMMTAaIbHBIN PEMOHT WA CITUCBIBAKOT.
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OxHOBPEMEHHO U1 IIPOBEPKH TOCTOBEPHOCTH IMPHUMEHICMBIX METOIOB U
CPEACTB KOHTPOIS BBIOOPOUHO 1BA-TpU Auraret dyepes 500 . . . 1000 1 Hapa-
OOTKH B SKCIUIYaTAalHH MOCIE OYECPETHOTO KOHTPOJI HA OCHOBAHHMH PCINCHHUS
SKCIEPTHOX KOMHCCHH C YYACTHEM IPEACTABHTENCH MPOMBINUICHHOCTH HOA-
BepraroT pazoopke u aepexranust (cMm. puc. 1.4.0).

CraenoBarenbHO, CHCTEMBI KOHTPOJISI M JHATHOCTHKH B COBPEMEHHBIX
YCIOBHAX SABIEIIOTCSA HEOTBEMICMOH YACTBI0 TEXHHYCCKOM OKCILTyaTAlMH
ABHAIMOHHOM TEXHUKHU ITpH Mr000# crparerun TO. B cBs3u ¢ aTuM oneparmun
MO0 TEXHUYECKOMY AMATHOCTHPOBAHUIO BOIITH HEHNOCPEACTBEHHO B IMPOLIECCHI
TOwuP, BRIMOIHEHHE UX MPEAYCMOTPEHO HOPMATHBHO-TCXHHYECKOH JOKYMCH-
TaIueH, TEXHOIOTHIMH, OFOJUICTCHIMH.

BomomHeHNEe paboT MO TEXHUYECCKOMY JAHATHOCTHPOBAHUIO TMPOBOIUTCS
0 JOCTATOYHO CJIO>KHBIM METOAMKAM M TEXHOJOTHIM U TPEOYET CIICIHATBHBIX
CPEACTB, a TAKKE CIEUMANBFHO O0YUYEHHOTO TepcoHana. [lostomy B paspabo-
TAHHBIX B HACTOSINCE BPEMS CEPTH()HUKAIMOHHBIX TPEOOBAHMIAX K OPTaHH3AIH-
M, 3aHHMAFOIIUAMCS TEXHHYCCKON 3KCIUTYaTAlMEH U PEMOHTOM ABHALIMOHHOM
TEXHUKH, YKA3bIBACTCSI HA HEOOXOIMMOCTh HAIMYMS B UX COCTABE MOAPA3IcIe-
HUS, 3aHHUMAIOMIETOCA TEXHUYECKOM NMATHOCTHKOH. B COOTBETCTBHH C 3THMH
TpeOOBaHUAME B COCTaBe opranu3anuii o TOuP co3maHel U ()y HKHIHOHHPYIOT
Cy>kO0bI (71a00paTOpHH, YYACTKH, TPYIIIbI) TEXHUYCCKON AMATHOCTHKH, OCHA-
IICHHBIC HEOOXOTUMBIM OOOpPYJOBAHHEM M YKOMILICKTOBAHHBIC COOTBETCT-
BYIOIIMM IEPCOHATIOM.

['3:-1,1;1lm KOHTPOIA 11 JIATHOCTIHKIL
AN

Onpexenerize BRI T( I CIpeneleEEs YV CTAHORTICHTITE Konrpons
BOSMOKHOCTI mpirann ATl IeficTRII

TIPONMEHILT SKIIAKA

VeTaHormeHIe [poruosi- pecypea
MeCTa 11 TPIYITHEL popanie TC
OTKa3a

IIpnmstrize petenni 11 pekoMe AL |

N

| Mo COBCPIICHCTROBA lI]IIOl

- ITo yeTaHOBIEHITO
Ilo netHoii pecypea

SRCILTY Ta i

CrcTeMEr
SKCTUTYATATIIT

OG00IIeHIIe OTIBITA I AHAIIL?

Puc. 1.5. DkcruryarariuoHHbIE 3a/[a49 TEXHUYECKOU UarHOCTUKH
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OTH cayXOBI HA BCEX 3Talax 3KCIUTyaTalUH ABHALIMOHHOW TEXHHUKH pe-
IArOT OONBIION KOMILICKC 3a1a4 (puc. 1.5) [9]:

- onpeaencuue suna TC w3menms;

- ONpeEJeNICHUE MECTa W HMPUYHH MOSBICHUS OTKA30B M HEUCIIPABHOCTEH,
BbIIA¥a PEKOMEHIAIMH IO MX YCTPAaHEHHIO B yCa0oBIAX TO M peMOHTa | mpe-
JOTBPALICHUIO X B JATbHCHINEM;

- mporHosupoBanue TC u3neMA HA 3aTAHHBIH ICPHO C LCIBIO0 OTPEAC-
JCHUS MIPEAOTKAZHOTO COCTOSIHH,

- OLICHKA BBIPAOOTKHU PECYPCa C LENbI0 YCTAHOBJICHI OCTATOYHOTO Pe-
cypea;

- KOHTPOJb MPABUJIBLHOCTH ACHCTBUIM SKUINAXKA MO JETHOU SKCILTyaTaluu
AT u nHpopMHpPOBAHHE IKHUNAKA 00 H3MECHEHHIX B TEXHHUCCKOM COCTOSHHH
AT nyst mpuHATHS MEp MO MPEIOTBPAILCHHUIO MM MAPHUPOBAHUIO OTIACHOM CH-
Tyauuu,

- YCTAHOBJICHHE TIPUYIXH ABUAI[HOHHBIX IIPOUCIICCTBUHA HIIH MPEIIIOCHIIOK
K HHM;

- HAKOIUICHHUE CTATUCTUYECKUX MATEPHANIOB IS OOOOIICHHUS OIBITA U CO-
BEPIICHCTBOBAHUS CHCTEM KOHTPOJII M THATHOCTHKH, caMoi AT u ee cHCTeMBI
JKCIUILY aTaLHH.

[NepeuncrneHHbIC 3a1a40 PEIIAFOTCS HA BCEX 3TAIAX SKCIUIYaTAlUH aBHA-
OHOHHOW TeXHHWKH. OIHAKO I KAXKIOTO JdTama JdKCIuryaranuu (moner, TO,
PEMOHT) 33Ja4H, PEHIacMblc C IIOMOINBI0 CHCTEM KOHTPOJIST M JHATHOCTHKH,
HMCIOT CBOFO crienuuky (tadm.1.1).

Craenyer takxke oTMeTuth, 4T0 3(derTnBHOCT, TO HANPsAMYIO 3aBHCHT
0T 3((EeKTHBHOCTH CHCTEM KOHTPOIS M JHATHOCTHPOBAaHUA. M3BECTHO, |TO
90% Bpemenu npu TO 3aHMMAET Tponiecc 0OHAPY>KEHHUS HEUCTIPAaBHOCTEH. Uem
BbIE 3(PPEKTUBHOCTh CPEACTB AMATHOCTHKH, TeM ObicTpee mposourcs TO,
TeM OOJIBIE MOKHO OOCCIICYNTh TOA0BOH HaneT. Takum 00pa3oMm, TEXHHUYE-
CKad JUHATHOCTHKA fABACTCA BAXKHCHINICH COCTABILIIOIICH CHCTEMBI TEXHHC-
CKOM 3KCILTyaTallMy COBPEMEHHBIX BO3/Y ITHBIX CYI0B.

B HacTosmee BpeMst 1 OLCHKH TEXHHYECKOTO COCTOSHIS ABHAIMOHHOH
TEXHUKH ( B TOM YHCJIE U aBHALHOHHBIX [ T/]) HCHOIB3yeTCA IHUPOKUI CIEKTP
METOJOB AUATHOCTHKH. JTH METOAbI BECbMA PA3HOOOPA3HBI M CHIIBHO OTIIHMA-
FOTCSL APYT OT ApyTra (PM3UHECKON CYINHOCTBIO M CBOMMH XapaKTCPHCTHKAMH.
3HAKOMCTBO C METOJAMH JHATHOCTHKH OyJeM HMPOBOIUTH C YUETOM CYIICCT-
BYIOIICH B HACTOSINEEC BpEMs CHCTEMOH MX KIACCH(HKAIMH, MOCKOIBKY B
KIACCH(DHKAHH OTPAKCHA (PH3HUCCKASA CYIIHOCTh MCTOIOB.
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Ta6mmia 1.1. Creruduka 3a1a41 KOHTPOIIS ¥ AUArHOCTHPOBAHUS
JUTSI Pa3TAIHBIX 3TAIIOB HKCILTY ATal K

SBamaun Oranbl skeroryaTarud AT
Tlomer TO Boccranoienue
orepa- | IepHoIU- BATH Ha 3aBojax ['A
THBHOC YCCKOC
Konrpoms TC| Koutpons | IIpo- | Konrpons | 3amena oTka- Bxo o011 koH-
HUCIIPpaBHO- BEPKa | UCIIPAaBHO- | 3aBIIIUX BJICMEH- TpOJIb, AEMOH-
ctd, paGo- | TOTOB- | cTH, pado- | TOB, KOHTPOIb TaK, PEMOHT,
TOCIIO- HOCTH | TOCIIOCO0- M3ACIIHMA II0OCTIC | MOHTAaXK, BBIXO/I-
cobHOCTH K ITO- HOCTH 3aMEHbI, PEryJinu- HOM KOHTPOJIb
eTy poBKa
Juaruo- TTomck ITouck HencnpaBHO- Juarnoctu- Bxopgnoe mu-
CTUPOBaHHC HCHC- CTH C FJ'Iy6I/IHOI71 J0 POBaHUE DJIC- ArHOCTUPOBaHUE,
IIPaBHOCTHU JJICMCHTA, 3aMCHa MEHTOB, UAYIIUX | JACMOHTAaXK, JIc-
¢ TIIyGHHOM |1 peryTupoBKa KOTO- | Ha 3aMeHy; 3aMe- |  dekrarum, pe-
JO DJICMCH- POro paspenieHa Ha OTKa3aBIIMX MOHT, MOHTaX,
Ta, yIIpaB- B SKCILUTyaTalnm, DJIEMCHTOB, pe- BBIXOZH{Oﬁ
JICHUEC KO- JCMOHTaK OTKasaB- T'YJIMpOBKa KOHTPOJIb
TOPBIM X 3JIEMCHTOB, HMX
BBIBEJICHO B| JUAarHOCTHpPOBaHUE
KaOuHy
Kontpoasnsie Bonpocs! K pazaey 1.2
1. Kakwme crparernn TeXHUYECKOH IKCIUyaTanuu Bsl 3HaeTe?
2. KakoBa poabp TEXHHYECKOH AMATHOCTHKH IPH PA3THYHBIX CTPATETHAX
IKCILTY aTaluH ?
3. KakxoBa poip TEXHHYECKOH AMATHOCTHKH IPH JKCILTYyaTAlMH C KOH-
TPOICM HAICKHOCTH?
4. KakoBa pomb TEXHHYCCKOH TUATHOCTHUKU MPH JKCIUTyaTaluH C KOH-
TPOJICM apaMeTPOB?
5. Onmmmre CXeMy 3KCIUTyaTanuu aBuanuoHHoro I'T /1
6. Ilepedncaure 3a0a4H IKCILTY ATALIMOHHON JTUATHOCTHKH.
7. Kakwme 3a1a4M CHCTEMA KOHTPOI M JHATHOCTHUKH HA PA3IHYHBIX 3Ta-
Tax 3KCIUTy aTauu?
8. Kaxkwue 3amaun cucTeMa KOHTPOII H JHATHOCTHKH B TIOJICTC?
9. Kaxkue 3agaun cucteMa KOHTPOL W AHATHOCTHKH IPH TEXHUYESCKOM
00CTy KHUBaHHHU?
10. Kakme 3amaum cucreMa KOHTPOJIA M JUATHOCTHUKH HA 3TAme BOCCTA-

HOBJIEHHA?
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1.3. O0mue cBegeHust 0 METOAAX JUATHOCTUKH ABHAIHOHHOI TEXHAKH
M UX KJaccupuranusi

J1s ompeneneHusT TEXHHYIECKOTO COCTOSIHUS ABHAITHOHHONW TEXHHKH, KaK
CTIOKHOH THAPOMEXAHWIECCKOW CHCTEMBI, TPEOYETCS NMPHMECHCHHE IMHPOKOTO
CIICKTpa METOJOB M CPEACTB TEXHHUYCCKOM amarHocTuku [9, 10, 11], koTopsie
HCIOJIB3YIOT THATHOCTHIECKHE MAPAMETPHI PA3THIHON (DPU3HIECKON IIPHPOIBL.

B zaBucumocTH 0T (PHU3HUECKON MPHUPOIBI THATHOCTHICCKUX MTAPAMETPOB
7 crocoba X M3MEPEHUS PA3IMIAI0T (PU3MUICCKUE M MAPAMETPHUCCKHE METO-
JIbl THATHOCTUPOBaHU |5, 6].

Qu3suyeckue Memoovl OCHOBAHBI HA MCIIOIB30BAHUH PA3THYHBIX (PH3H-
YCCKUX ABICHHH, COMYTCTBYIOIMUX PA0OTOCTIOCOOHOMY HJIH HEPabOTOCHOC00-
HOMY COCTOSIHHIO OOBEKTA.

K ¢pm3miaecknm MerogaM B IIEPBYIO OYEPEab OTHOCATCS METOABI HEPA3py-
maromero kourpomst (MHK), a uMEHHO ClIEOyrOIIME METOAbL. ONTHKO-
BH3YQTbHBIH, KAMWLLPHBIH, MATHHTHOTO KOHTPOJA, BHXPCBBIX TOKOB, YJIBT-
Pa3BYKOBOH, paIHATHOHHBIA. DTH MCTOIBI HAKOO0JICE MHPOKO HCIIONB3YIOTCA B
JKCIUTyaTaluu aBuanuonHoi Texuuku [10, 11, 12, 13, 14, 15, 16, 17].

Jlaaum KpaTKy1o XapakTEPUCTHKY 3THM METOIAM.

Onmuxo-eu3yanvHulli Memoo KOHTPOJISI OCHOBAH HA MMPUMCHCHHH OTITHYC-
CKHX IMPUOOPOB I OCMOTPA HAPYSKHBIX M BHY TPCHHUX HMOBEPXHOCTEH JeTalICH
H arperatoB. JTHM MCTOIOM OOHAPYKHUBAIOT CICAYIOMHC AC(EKTHI: KOPPO3HSL,
PAKOBHHBI, TPCIIMHEI, BMATHHBI, MCCTHBIH HAKJICH, IOATAPBI, OKHCICHHS, JIICK-
TPOHHAS 3PO3H JCTATICH SICKTPUICCKUX Y3/I0B U T.J. TeXHHYECCKHMH CPEacT-
BaMH, KOTOPBIC UCITOJIL3YIOTCS A PEaTH3aI[K 3TOTO METOAA, SIBIBIFOTCS:

- ONTHYCCKHUC YNl (HAJOOHBIC, TCICCKOMMMICCKHE, 0030PHEIC);

- MEXaHUICCKHUE YIIPABISIEMbIE 3epKaia (C M3MEHICMBIM YIJIOM HAKJIOHA),

- MCXaHHYICCKHC 3HAOCKOMBI (KCCTKUC W THOKHUC).

C mOMOIIBIO 3HIOCKOIIOB MTPOM3BOIUTCA OCMOTP BHYTPCHHHX MOBEPXHO-
CTCH EMKOCTCH, TPyOOMPOBOIOB, MPOTOYHOH YACTH ABHAMOHHBIX TBHUTATC-
aeit.

Kanunnapuvie memooOs: MPeTHAZHAYCHBI I 00HAPYKCHUSA MOBCPXHOCT-
HBIX Je()CKTOB M OCHOBAHBI HA MPOHHKHOBCHHH CIICIIHAGHBIX WHIHKATOPHBIX
JKAAKOCTCH B HECIDIOITHOCTH 00BCKTOB KOHTPOJIA (TPyOOTPOBOIBI, KOPITYCHEIC
JIeTald, JOMATKA KOMIIPECCOPOB U TYPOUH aBHAMOHHBIX ABUTATEICH U T. IL.).
CyImHOCTh METO1A 3aKITFOYACTCS B CICAYIOMIEM:

- KOHTPOJHpPYEMas IOBEPXHOCTh ACTAIN OUMIIACTCA OT MOKPBHITHH WA
3arpsA3HCHUH U 00E3KHPHBACTCS,
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- Ha 00pabOTAHHYF) MOBCPXHOCTh HAHOCAT CIOH WHIUKATOPHOM >KHIKO-
CTH, KOTOPAs MPOHUKACT B MOJOCTh AE(EKTa,

- Yepe3 HEKOTOPOE BPEMSI H30BITOK HHANKATOPHOM KUIKOCTH YIAAISICTCS,

- HA IOBEPXHOCTh HAHOCAT CIICHHAIBHBIA MPOSIBUTEID;

- TPOABUTEND ODJAJAECT CBOHCTBOM BBITATHBATH HHIAWKATOPHYIO SKHIIKO-
CTH U3 MONOCTH Ae(ekTa (MHAMKATOPHAS KUAKOCTh COPOMPYETCS NPOSBHTC-
TIeM);

- B PE3yIIbTATE HAa IOBEPXHOCTH BOZHHKACT PHCYHOK Ac(eKTa.

B 3aBHCHMOCTH OT HNPHMECHAECMON WHAMKATOPHOM JKHAKOCTH HMIH IIPO-
SIBUTEI TIOBPE/KACHUC BUTHO HEBOOPY>KECHHBIM TJIa30M WIIH MOJ] BO3ACHCTBHEM
VA6TPA(UOIETOBOTO H3IYICHILL.

Meron obecrrieunBacT 0OOHAPYKECHHE MOBEPXHOCTHBIX TPEHIMH TIyOHHOH
o1 0,01Mm 1 mmpuHO# packpsiTrs OT 0,00 1mm.

Memoo maenumnoz2o KoHmposs MPUMEHIETCA AIs1 0OHAPY KECHHUS MOBpPE-
JKACHUH B ACTAILIX W3 (DEPPOMATHUTHBIX CILIABOB. JTO HAMOOJEE pacIpocTpa-
HEHHBIH METOJ, CYTh KOTOPOTO B CIeAyromeM. Jleranb, KoTopas IoABepraeTcs
JedeKTanuy, HaMarHmIuBaeTca. ECIM Ha MyTH MArHWTHBIX CHJIOBBIX JTHHHUH
JCTAN UMEeTCs AC(EKT (TPeImrHa, pAKOBHHA, HCMATHUTHOC BKJTFOUCHHC), TO B
3TOM MECTE CHIJIOBBIC JIMHHU HCKPHUBSTCS, ormdas mecto medexra. Ha mosepx-
HOCTH JIETAJH CO3JAF0TCS JIOKAIbHBIC MATHUTHBIC ITOJIFOCA C COOTBETCTBYFOIIH-
MH TOJISIMH PACCCUBAHMA. JTO JOKAJIBLHOE PACCCMBAHHE MATHUTHOTO MO HAZ
Je(eKToM MOYKHO OOHAPY>KUTh C MOMOIIBK) MATHHTHOTO mopomka. Mckaxke-
HHC MATHHUTHBIX CHJIOBBIX ITHHHI{ BBI3BIBACT COOTBCTCTBYIOLIYEO KOHIICHTpA-
IIMFO TTOPOMIKA B MECTE pacmoyiokeHus aedekra. [1pu stom oOpasyercs pucy-
HOK Je(peKTa — MarHuTOrpaMMa. MeTox Mo3BOJICT BBIIBUTH TPEIIUHY IIyOH-
HOM 0T 0,005MM 1 mupuHOK packpsITHd 0T 0,0001mMmM.

Memoo guxpesgeix moxog TO3BOJLIET OOHAPYKUTH IIOBPEKICHUS B JCTa-
JSIX M3 MATHUTHBIX W HEMATHHTHBIX TOKOIPOBOIIIMX Marcpuanos. I1oBpex-
JCHHS MOTYT OOHAPY’KHBATBCA TIOJ CJIOEM OKHCIIOB M JTAKOKPACOYHBIX IIO-
KpbITHH. [yOnHa pacnonoskenmst AcekToB (TPEIIHH, IyCTOT, HEMETAILIIYC-
CKMX BKIOUCHHU) 1 — 3mM. Ou3uyeckas CyIHOCTh METOJA COCTOUT B H3ME-
HEHHU XapaKTepa pacipeaciIcHUs BUXPEBBIX TOKOB B KOHTPOIMPYEMOM OOBEK-
TC B 3aBHCHMOCTH OT €T0 CIUTOIHOCTH. Ha KOHTpOIHpyEeMbIi y4aCTOK MOBEPX-
HOCTH JCTANHM M3ACTHA BO3ACHCTBYIOT NMEPEMEHHBIM MArHWUTHBIM TojeM. Mc-
TOYHHKOM 3TOTO TOJA SIBIICTCA KATYINKA, MOMCIICHHAS B HM3MCEPHUTCIBLHYIO
TOJIOBKY M MHTAacMasA TOKOM BBICOKOH 4acTOThL [log AeHCTBHEM 3TOro moid B
JIeTaad BO3HHMKAIOT BHXPEBBIC TOKH, OOpa3ylomme CBOC MArHWTHOE mmoie. B
pe3yabTare CyMMapHbI MarHuTHbIM MOTOK (Py) MOAy4AeTCI Kak Pa3HOCTb
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MArHUTHBIX MOTOKOB, CO3JABACMbIX COOTBETCTBCHHO H3MCPHUTEIBHON TOJIOB-
koMt (®,;) u BuxpeBbMU TOKAMH (D, ,):

q)Z: q)I/I.r' q)B.T. .

YMEHBIICHHE CYMMApPHOTO MATHHUTHOTO TIOTOKA BBI3BIBACT HM3MCHCHHC
HHAYKTUBHOH COCTABILIIOMICH CYMMAPHOTO CONPOTHBICHHA KATYIOKH H, Clic-
JIOBATEIIbHO, BEIWYMHBI TOKA, MPOTCKAIOINETO Uepe3 KAaTymky. Ecim mmeer
Mmecto gedexr, @ ., ymeHpmaerca u Oy H3MCHACTCS, BBI3bIBAS H3MCHECHHE TO-
Ka B KaTymke. CpaBHUBAA BENMYHHY TOKA B KATYIIKE H3MEPHTEIHGHON TOJIOB-
KM, HACTPOCHHOH Ha 0e31e¢(DeKTHOM YUACTKH IOBEPXHOCTH, C BEJIWIMHON TOKA
B KATyIIKE, TIOMEIMECHHOW HA AC(EKTHBIH yUACTOK, MOKHO OOHAPYKHTH HAIIH-
yue aeexra. MeTox mo3BosieT OOHAPYKUTH TPEIIUHBI IIMPHHOH PACKPBITHS
ot 0,01MM 1 mymHOH oT 0, 5MM.

Vnempaseykosvie MemoOb: OCHOBAHBI HA CIIOCOOHOCTH YJIBTPA3BYKOBBIX
KOJICOAHMH PACIPOCTPAHATHCS B MATEPHANC JCTATH B BHAC HANPABICHHBIX
MYUKOB W OTPAXKAaThCS OT TPAHMI pa3fesa cpeld. B kauectse rpanmil paszzena
MOTYT BBICTYIIATh TPAHHIIBI ICTAHN U JC(EKTOB.

Jns Bo30YKACHUS YOPYTHX KOJICOAHHH B KOHTPOJIHPYSMOM OOBEKTC HC-
TOJB3YIOTCA TBE303NICKTPUYCCKHE mpeodpazosarenu. OHH IPEICTABILIIOT U3
ceOs1 TUTACTHHBI U3 MBE30ICKTPHUCCKUX MATEPHAIOB (KBAPII, THTAHAT OAapHs U
JIp.), Pa3MCILCHHBIC B U3MEPUTEIBHOM roJoBKe. 1104 JEHCTBHEM MPUIOKESHHO-
IO MIEPEMEHHOTO 3JICKTPHYCCKOTO HANPSDKEHUS IUIACTHHA COBEPINACT BBIHY K-
JCHHBIC MCXaHHYCeCKHe KonacOamusa. YactoTa koacOammii cocrammsger 1,5 ... 15
MI'n. Ecim m3MEepHTENBHYIO TOJNOBKY IPHIOKUTH K IIOBEPXHOCTH KOHTPOJIH-
pyeMoH aeranu, TO B AcTaim OyAyT BO30YKAAaThCA M PACIPOCTPAHATHCS YIIPY-
rue BOJHBI (puc.1.6).

Ecmm Ha myTH pacnpocTpaHEHHS YIbTPa3BYKOBBIX BOJH OTCYTCTBYET JIe-
()EeKT, TO OTPAKCHHE 3TUX BOJH OYJCT MPOMCXOTUTH TONBKO OT IEPeIHCH H
3amHCH moBepXHOCTCH aetami. COOTBCTCTBCHHO PETHCTPUPYIOIUE MPHOOP
3adukcHpYCT ABa 3X0CcHTHANA (puc.1.6,a).

Ecau HA myTH PacpOCTPAHCHHSA VIBTPA3BYKOBBIX BOJIH Oy ACT HAXOIHTh-
¢ Ie()CKT, TO PETHCTPHPYIOMINHA MPHOOP 3a(DHKCHPYET TPH SXOCHTHAJIA, OIHH
H3 KOTOPBIX COOTBETCTBYET nacdiekry (puc.1.6,0). Ilo BemumHEe WHTEpBaNa
BPEMECHH MCEKIy JXO-CHTHAJAMH MOKHO CYJUTh O TIyOWHE PaCIOIOKCHHUH
Jedekra, a Mo HHTCHCHBHOCTH IIHKA — O €TO BEJIMYHMHE.

Meron no3BosieT paboTaTs ¢ MFOOBIMH MaTCpHAJIaMH, OOHAPY KUBATH MO-
BEPXHOCTHBIC U BHYTPEHHHUE AC(EKTHI, Ae(EKTHI MKy U CKIeuBaHus. B pame
CIy4YacB MPUEMHHUK W M3Iy4aTelb MOTYT PA3MEIIAThCsl B OTACIBHBIX H3MEPH-
TCJIbHBIX TOJIOBKAX.
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ZHMOCHTHAT 0T IHOCHTHAT OT JEOCHTHAT
nepenHail TOESPXHOCTH  3aTHe MOBSPRHOCTH oT medexTa
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HavepureneHas Hanpaenesue Iepepaaz Hedexr
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Puc. 1.6. Cxema oGHapyxeHws ledekTa YIbTPa3ByKOBBIM METOIOM:
a — IIpY OTCYTCTBUH JiedexTa, O — NPy HAIMIUH JTedeKTa

Paouayuonnvie memoOst OCHOBAHBI HA HCIOJB30BAHHH MPOHHKAFOIIHX
H3IyUYCHUH: PSHTTEHOBCKUX, TaMMa-IIyucH, OeTa-myuei. [le(hexTsl MaTepranon
OTPEACTIAIOTCA MYTCM OLCHKH CTCTICHH OCTAOTICHHSA M3IyUYCHHS MPH ¢To mpo-
XOKICHUH uepe3 aeTanb. U3nyucHue, mpomeaAmee CIUIOTHOH MaTepHaj, HMe-
€T MCHBIIYK) WHTCHCHBHOCTH IO CPABHCHHUIO C JIyYaAMH, BCTPCTHBINUMH HA
CBOCM IIyTH PAKOBHHBL, TPCIIHHBI, PHIXJIOTHL 11 PETHCTpAIMH PE3yIbTATOB
KOHTPOJIS HCMOJB3YFOT PCHTTCHOBCKHC TUICHKH W AKPAHBL PaTHAIHOHHEBIC Mc-
TOABI BEChMA CJIOKHBI B MPAKTHYCCKOM MPHMCHCHHH W OHH HCIIOJB3YIOTCS
TOJIBKO, KOTJA OKA3BIBAFOTCA HEI(P(CKTUBHBIMH O0JICE MPOCTHIC MCTOIBL

K ¢u3mueckum MeToaaM AMArHOCTHPOBAHMS OOBEKTOB OTHOCHTCSA W Ta-
KOH creru(uIeCKuii METO, KaK Memo0 OUASHOCIMUPOBAHUS V37108 MPEHUL HO
HaxonaeHuo npooykmog ustoca ¢ macie [10, 11, 13, 15, 18]. Y3 ombIta 3KC-
IUTyaTAllMd H3BECTHO, YTO YacTh OTKA30B ABHAIIMOHHON TEXHHMKH CBSI3aHA C
HapyIEeHHEM PadOTHI Y3JI0B TPEHHS M3-3a HEIOIYCTHMBIX M3HOCOB. [Ipomecc
pa3pyIICHUS TPYIIUXCS ACTANCH HAYMHACTCSA, KAK INPABWIIO, C Pa3pyIICHH
MOBEPXHOCTHOTO CJIOSI MATepHasa MOJ ACHCTBHEM BBICOKMX KOHTAKTHBIX Ha-
MIPSDKCHUM, YTO TPOSIBILICTCSA B BHJC OTPBIBA YACTHI] MATCPHANIA. DTH YaCTHIIBI
VHOCATCS MacioM. 110 uX HAMMIIIO W KOHICHTPALIMA MOYKHO CYAHTH O BO3HHK-
HOBCHHUH U PA3BUTUH HCHCIIPABHOCTH.
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Tennosvie MenoOvl, OCHOBAHHBIC HA AHAIH3C TCILIOBOTO (MH(PAKpPACHO-
TO) W3IYUCHHS HJICMCHTOB, JCTANCH WITH BCCTO O0BCKTA, TAKKE OTHOCATCA K
¢usmaeckuM MeroaaM. PaboTocmocoOHOS (MCMPABHOS) H3ACITHEC HMCCT OTpe-
JICIICHHYIO0 KapTHUHY TEIUIOBOTO M3IyUYcHHSI. MI3MEHEHHUE 3TOW KApTHHbI CBUIC-
TEJIBCTBYET 00 M3MCHEHHH PEKUMA PAOOTHI MM TEXHUYECCKOTO COCTOSHHS H3-
gemast [10, 19, 20].

K ¢pm3uueckumM MET0gaM OTHOCITCS U 8UOPOAKYCIIUYECKIUEe MEMOObl KOH-
TPOJISL U THATHOCTHUKH, KOTOPHIC OCHOBAHBI HA AHAJM3E XapPAKTEPUCTHUK IIyMa U
puOpanuu maemmit [11, 21, 22, 23, 24, 25]. V3BeCTHO, YTO XapaKTCPUCTHKH
IIyMa ¥ BHOPALMH 3aBUCAT OT TEXHUYICCKOTO COCTOSHU MalIMHBL B mporiec-
Ce IKCIUIyaTAllMH MPOMCXOIUT M3MCHEHHE TEXHHUCCKOTO COCTOSIHHA Y3JI0B
W JcTajici 0OBEKTa JTUATHOCTHKHU, a TAKXKEC IPOTCKAIOIHX B HEM PA0OUHX
mporeccos. B pesynprare OyAyT MCHATHCA M XapPAKTCPHCTHKHA BHOpPAIHH H
myMa.

Cuwmraercst, 4T0 BHOPOAKYCTHUECKAs JHATHOCTHKA B JOCTATOYHON Mepe
nHpopMaTuBHA. OHA 0a3MPyETCs] HA OOIMMX IMPHHIHUIAX PACHO3HABAHUS CO-
CTOSTHHH TCXHHYCCKHX CHCTEM IO UCXOTHOHW HMH(OpMAIHH, COACPKAMICHCS B
BHOPOAKYCTHUYECCKOM CHTHAJIC.

[TpuumHAME BOZHHKHOBCHHS BHOPALMH SIBIUIFOTCS IUKJIMYECKHUEC MPOLIEC-
CHI, BO3HUKaromme npu padore. Hampumep, nma ['T/] 310 BpameHHe poTopos,
TIEPHOAMICCKAC HATPY3KHU H T.I1.

H3MeHeHNEe IMKIMYECKUX MPOLECCOB IMOBJICUCT M M3MCHCHHE BHOPOAKY-
CTHYECKHX IPOLECCOB, 4 CICAOBATEIHHO W UX XaPAKTCPHUCTHK.

[TprauEaMH H3MEHEHHST BUOPOAKY CTHUCCKUX XaPAKTEPHCTHK MOTYT OBITh
HapYIICHUE OAIAaHCHPOBKY POTOPOB, MMOMIIAKHBIC SIBICHUS B OCEBOM KOMIIPEC-
COpe, U3HOC JIONATOK B MPOTOYHOH YACTH aBHAMOHHOTO ra30TypOMHHOTO JBH-
rares, pa3pymeHUe MOJMUITHUKOBEIX V37108, H3HOC 3yObeB 3yOUaThIX Hepe-
J1a4, HApyOICHUE COOCHOCTH BAJIOB TPAHCMHUCCHH, H3HOC HICTOK 3JICKTPOIBUTA-
TCJICH, H3HOC ACTAICH IOABIDKHEIX COCAMHCHHH H T.11.

B kavecTBe THATHOCTHUYECKHUX IPU3HAKOB, 31ECh HUCTOIb3YIOT XapaKTepH-
CTHKH BHOPOAKYCTHYECKOTO CHTHAJIA, COTPOBOXKIAOIIETO ()Y HKIIMOHHPOBAHHE
ABHALIMOHHOU TEXHHKH.

B Hacrosmee BpeMst A1 aBHALIMOHHBIX JBUTATENICH OOIIHii YPOBEHD BHO-
pamiH ABIACTCH MAPAMCTPOM, KOTOPBIH MOICKHUT 00A3aTCIPHONH HOPMHPOBKE
W KOHTPOMIO OOpPTOBBIMH HPHOOpaMu B MOJeTe. DPPEKTHBHOCTH KOHTPOILI
YPOBHA BHOpauuu aBHAHOHHBIX [ T/l 1OKAa3aHA TEM, YTO OKOJIO TPCTH BBIAB-
JICHHBIX HCHCHPABHOCTCH ABHTATCICH — PE3yIBTAT OLCHKH WX BHOPOCOCTOS-
HUSL
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Bonece riyOokoe AMATHOCTHPOBAHHC BO3MOXKHO MPH HCHOJIb30BAHHH
CIICKTPAJBHBIX Xapakrepuctuk [11, 21, 22, 23, 24, 25]. OaHako HOIYYCHHUC
3THX XapPAKTCPHCTHK M HX MPAKTHUCCKOC HCIOJB30BAHHUC 3aTPYIHCHO B CBA3H
CO CIIOKHOCTBEQ ammapaTrypsl W MCTOAHWK THATHOCTHPOBAHHA. Kpome TOTO,
BHOPOAKYCTHYCCKHC MCTOMBI TPEOYIOT 00padoTKm OOMBIIOTO 00BEMa CTATH-
cTuueckoil maopmanim. Bee 3T0 HECKONBKO CACPKABACT MIHPOKOC Pacpo-
CTPAHCHHC 3THX MCTOIOB.

Hapwvzempuqecxue MemoObl OCHOBAHBI HA H3MCPCHAHU THATHOCTHICCKUX
mapaMeTpax, KOTOPBIC HATIPAMYEO CBSA3AHBI ¢ (DYHKIHOHATBHBIM HAZHAYCHHCM
00BEKTA, a B psIIE CIIyYAEB HEIIOCPEACTBEHHO XapaKTCPH3YET €r0 TEXHHIECKOES
COCTOSIHHMEC (HAIPHMEP: TEMIEpaTypa ra30oB 3a TYPOMHOW, JABICHHE MAcIa,
KITA u 1. m.). [lapamMeTpuieckue METOABI IIUPOKO MPUMEHAIOTCS MPU JHATHO-
CTHPOBAHHU ABHALMOHHOM TEXHUKH, B TOM 4HCIC W aBHAUMOHHBIX ['TJI, uTO
HAIWIO OTPAKEHHUE B ureparype [3, 9, 10, 11,15, 26, 27, 28].

Pax aBTOpOB 1mOA MapaMeTpHYECKOH TUATHOCTUKOM MOHHUMAKOT JHATHO-
CTHPOBAaHME C HCIOJB30BAHHCM JIOOBIX HM3MEpACMBIX mapamerpos [29, 30].
[Ipu Tako# TPakTOBKE B Pa3psx MapaMETPHUCCKHX METOJOB IOIATAIOT BHO-
POAKyCTHUYECKHE U TEIUIOBBIE METO/bI, UTO HE COOTBETCTBYET KIACCH(DHKALINH,
TPEAJIOKEHHOM B [3].

B mapamerpryecKnX METOAAX YacTO HCTONB3YETCS MOHATHE 0Npeoeisio-
wuii napamemp [38]. B ciayyae ecim TEXHHIECKOE COCTOSIHAE 00BEKTA AUATHO-
CTHPYETCSI 10 HEOOJBIIOMY KOJIMHYECTBY NMAPAMETPOB (HAIle BCErO MO OAHOMY)
U 3TH NapaMEeTphl ABJATCA HMapaMETPpaMu TCXHUICCKOTO COCTOAHUA WU HC-
TOCPEACTBCHHO C HUMH CBA3dHBI, TO TAKHC MAPAMCTPBI HA3BIBAKOTCA ONPEAC-
mromuMHy. ECIM AMAarHOCTHPOBAHUE M KOHTPOIb BEAYTCA HA OCHOBE H3MEpe-
HUS ®W TpeoOpa3oBaHus (DYHKIMOHANHHBIX ONPEACILIOMMX NapaMeTpoB, TO
AJTOPUTM NPUHATHA PCIICHUA O TCXHUYICCKOM COCTOSITHUH (pemafomee mpaBu-
JI0) MOJKET OKA3aThCA BEChMA MPOCTHIM. IIpHMepoM MpOCTeHInero aaropurMma
SABJIACTCA KOHTPOIIb IO JOMYCKHU HA ONMPEACIIIOMMN HapaMeTp.

VYKa3aHHBIH MHUPOKHHA CIEKTP METOAOB TEXHUYECKOM NHATHOCTHUKH HC-
MOJIB3YETCA AL ONMPEACICHUA TEXHHYESCKOTO COCTOSHMA HA BCEX 3TAMAX JKH3-
HEHHOTO IIMKJA aBHAIMOHHON TeXHUKH. OJHAKO B SKCIUIYaTalMH B CHUIY PsAa
MPUYHH HCIONB3YETCA BIOTHE OTPAHHYCHHBIM KPYT METOAOB JUATHOCTHKH.
Hanpumep, aid OLECHKH TEXHUYESCKOTO COCTOAHHA aBHAUMOHHBIX ['T/| Hau-
0oJee NMEPCHEKTUBHBIME SIBILIFOTCS CJICAYIOIME METOIBI AMATHOCTHPOBAHH
[9, 10, 11, 15, 29, 30]:
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- IO Pe3yIbTAaTaM aHAJIH3A TEPMOTA30ANHAMIUYCCKIX MAPaMETPOB;
- II0 BHOPOAKYCTHUYCCKHM MapaMeTpam;
- TpHOOIMATHOCTHKY
- ONTHKO-BH3YAIbHYIO THATHOCTHKY
- IUArHOCTHKY IO TEIIJIOBBIM IAPAMETPAM.

B pszae pador ama mumarHoctuku I'TJ1 mpeamaraercst HCHOIb30BATH KOM-
TMIJIEKCHBIC MTAPAMETPBI, KOTOPhIC B AHATUTHYECKOH (JOPME CBSI3BIBAIOT MEKIY
CO0OH HECKOJIBKO IAPAMETPOB M TEM CAMBIM HAHOOIICE TOJHO XAPAKTEPH3YIOT
padoune MPOIECCH, MPOHUCXOAAIMUE B aBurarcie. Hampumep, B padorte [31]
e TB /1 66U10 IPEeAnoKeHO UCI0JIb30BaTh OTHOIICHHUE TEMIIEPATYPHI TA30B 32
TypOuHHOI T K JaBICHHUIO MACIA B H3MCPHTCIC KPY TAIMICTO MOMCHTA P,

Omanvu 13 HanOo1e¢ HH()OPMATHBHBIX MCTOIOB OUCHKH cocTosHuA [ T/]
SIBILIFOTCSI METOXbI KOHTPOJII TEIUIOBBIX mapaMeTpos [17, 32]. OcHoBHBIM A0C-
TOHHCTBOM HX SBJIACTCSA BO3MOXKHOCTH MOJYUCHHA HH(pOpMarmu 03 CymecT-
BEHHOH Pa300PKH IBUTATEIS.

OmHako TEIUIOBAsl JUATHOCTHKA IPEIIOIAraeT UCIOIb30BAHHUE IHPOKOTO
CHEKTPa AOPOTOCTOSINUX CPeACTB. [IpM BH3yanbHOM KOHTpOIC 11 IAapai-
JEIBHOTO CheMa HH()OPMALMH UCIIOJIB3YIOT JIEKTPOHHO-ONTHYECKHE TIpeodpa-
30BaTeM — 3Banorpa@el, 3mkeorpadbl, MPHOOPHI ¢ KUIKAMH  KPHCTAJIAMH
7 (POTOUYBCTBUTEIHHBIMH IUICHKAMH, TCIUIOBH30PHI B T. II.

Hecmotps Ha 310, OCCKOHTAKTHAS TEIIOBasA auarHoctuka [ T/l aBmaercs
BEChMA MEPCIICKTHBHOMN B CHIIY BBHICOKOHM MH()OpPMaTHBHOCTH. BaxkHO, UTO pas-
paboTaHHBIE CPEICTBA JHATHOCTHKH IO3BOJLIIOT BIPSAMYEO OOHAPY KHBATh JIE-
(exrsr I'T/] u nporHo3upoBarh ux passurue. CyIIECTBYIOIIHE METOABI 00pa-
60TKH HH(PPAKPACHOTO TEPMOMETPHPOBAHUS JAFOT BO3MOXKHOCTh MPOTHOZHPO-
BaTh KOHKPETHBIC HEUCIIPABHOCTH.

B Hacrosmiee BpeMsI HCTIOJB30BAHHIE TEIUIOBBIX METOJOB B KCILIyaTal[lx
OTPAHMYMBACTCS KOHTPOJIEM TEMIICPATYPhl B PA3IMYHBIX TOYKAX IMPOTOYHOH
YaCTH W CPABHCHHEM €€ C JOIyCTHMBIMH 3HAUCHUIMH. boibmee pazurue Te-
IJIOBBIE METO/AbI HAIIUTK NPU CTEHAOBIX UcHbITaHuax ['T/L.

AsropoM padot [33, 34| BBINOAHCH CPABHHUTCIBHBIN aHATH3 WH(pOPMA-
THBHOCTH PAa3IHYHBIX METOJOB. Pe3yIbTaToOM CPaBHHTEIFHOTO AHAIN3A METO-
J0B AUArHOCTHKU I'TJl, B OCHOBE KOTOPOTO MOJIOKCHBI 3KCIECPTHBIC OLCHKH,
TOJy YEHHBIE C YYETOM HAKOIIJICHHBIX MHOTOJICTHHX CTATHCTHYCCKHX JAHHBIX U
0000IIECHHOTO OTIBITA SKCIUTYaTALUH, SIBISICTCS OLCHKA HH()OPMATHBHOCTH Me-
TO70B (Tadm.1.2).
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Ta6mua 1.2 DxenieprHast orieHKa MHGOPMATUBHOCTH OCHOBHBIX METOJIOB

JuarHocTuku I'T]]
Ne Mertopt quarnoctuxu I'T]] DKcIiepTHas OTleHKa
(max- 10 6a1oB)

1 TermroBr3noHHbIH (MHppakpacHas TepMorpadus) 9,5

2 TpubomMoHUTOPHUHT (aHAIH3 IIPO0 aBUaMacen) 8,5

3 Oupockorwis ((POTOBUIEO TOKYMEHTUPOBAHIIE) 8,0

4 Bubpoaky ctryeckuit 7,5

5 TepmorasouHaMUYeCKast TApaMETPHUSL 6,0

Kak caeayer W3 MOMyUCHHBIX JAHHBIX, CCITH HCKIFOYHTH TCIUIOBBIC METO-
JIbI, KOTOPHIC B HACTOSAIMICEC BPEMS HC MOIYYHIH JOCTATOYHOTO PACHpPOCTPaHC-
HHUSA B SKCIUTyaTalldy, TO HA JOT0 MCTOA0B muarHoctuposanus [T/l mo suO-
POAKYCTHUYCCKHM HApaMETPaM MPUXOAUTCH O0IbIIoH 00beM mH(OpMarmu 00
OTKa3aX W HCHCMPABHOCTAX. [103TOMY B JAHHOM YUCOHHKE PACCMATPHBAFOTCS
HMCHHO 3TH MCTOJIBL.

B MeToaax AMATHOCTHKHM YacTO HCHOB3YCTCS TOHATHE Onpedesioujuti
napamemp [38]. B ciyuae, eclm TeXHHICCKOS COCTOAHHC OOBCKTA THATHOCTH-
pyercsa mo HEOOJNBIIOMY KOTHYCCTBY MAPAMETPOB (MAINC BCETO MO OJHOMY) H
3TH MAPAMETPHI SABJLTFOTCH MAPAMCTPAMH TCXHHYCCKOTO COCTOSHHS MM HETO-
CPCOCTBCHHO C HUMH CBS3aHBL, TO TAKHC MAPAMCTPHI HA3BIBAFOTCS OTPCICIIAIO-
mve. ECTH THATHOCTHPOBAHKUC H KOHTPOJIb BSAYTCA HA OCHOBC M3MCPCHHA H
mpeodpa3oBaHns ()YHKIHOHAIBHBIX OTMPSICIAFOMAX MAPAMETPOB, TO AITOPHTM
MPHUHATHS PEIICHUSA O TCXHHYCCKOM COCTOSHHH (PCHIAFOMICE MPABHIIO) MOMKCT
0Ka3aThCS BECHMA MPOCTHIM. [IpHMEpPOM MPOCTCHINCTO AATOPHTMA SABILICTCS
KOHTPOJIb TI0 JOIYCKY HA ONPESACTIAIOIIAN NapaMeTp.

Pemenue 3a1a4 KOHTPOJIA M JHATHOCTHKH B MPOCTEHIICH IOCTAHOBKE, KO-
A2 MOKHO BBIACIATH OMPCACILIIONINC MAPAMCTPHI AWATHOCTHPOBAHHSA, B
OOJBIIHHCTBE CIIyYacB HCBO3MOXKHO. ECTH KOJHYICCTBO THATHOCTHUCCKUX TIa-
PAMCTPOB BEIHKO M HX CBA3b C MAPAMCTPAMH TCXHHUCCKOTO COCTOSHHS HCAB-
HA, TO 3a0a4H NHATHOCTHKH MPHXOIHUTCH Pemarb O0Jee CIOKHBIM myTeM. B
3THX CIyYasX PCHICHHC 334a4 JUATHOCTHKH TPCOYCT COZTAHHA CIICHHATBHBIX
MATEMaTUYECKUX (IUArHOCTUYCCKHX) MOJCTCH.

B TexHHUECKOM AMArHOCTUKE MATEMATHYECKUE MOJECTH CO3JAr0TCA HA OC-
HOBC PA3IHYHBIX IMOJX0I0B. PACCMOTPHM HEKOTOPHIC W3 HUX IS OMPCIACICHHS
HamboJee COOTBETCTBYIOMIECTO 33a4YaM, PEIIAcMBIM C ITOMOIIBIO BHOPAIMOH-
HOM THArHOCTHUKHU.
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Kontpoasusie Bonpock! k pazeny 1.3.

Uto Takoe (PH3MUCCKUC MCTOIBI THATHOCTHKH?

[Nepeuncnure METOABL, OTHOCIINHECS K (PH3MUECCKHUM METOAAM JHAr-
HOCTHKH.

Uro Takoe mapaMeTpHICCKUE METOIbI?

Kakue meroapl HamOonee MIMPOKO MPUMCEHSIOTCS MPH THATHOCTHKH
aBuanuoHHBIX [ T1?

JaiiTe KpaTKyro XapakTEPUCTUKY METOJAM KOHTPOJS M JUATHOCTHKH
I'T/ mo TepMOrazoaAMHAMHYECKUM MapaMETPaM.

Jaiite KpaTKyro XapakTEpUCTHUKY METOJAaM KOHTPOJIA U JUATHOCTHKH
IO BHOPOAKYCTHUECKUM TapaMeTpam?

JalTe KpaTKyro XapaKTCPUCTHKY METOIAaM TPHOOTHATHOCTHKH.

JlalTe KpaTKyr XapaKTCPUCTHKY ONTHKO-BH3YAJIBHBIM MCTOAAM KOH-
TPOJIL M THATHOCTHKH.

JaiiTe KpaTKyI0 XapakTePUCTUKY METOJAM KOHTPOJA M JUATHOCTHKH
IO TETITIOBBIM ITAPAMETPAM.

Jlalite CpaBHUTEIBHYIO OLCHKY MH(OPMATHBHOCTH PA3IHYHBIX METO-
JIOB KOHTPOJII M THATHOCTHKH.
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2. MATEMATHUYECKHE MOJEJIHA B TEXHUYECKOM
JUATHOCTHKE

2.1. OcHOBHDLIE IOHATHS

Permenne 3a1a4 TEXHUUECKON AMATHOCTHKH TPEOYET aHAIM3a MHOKECTBA
COCTOSIHHH, B KOTOPBIX OOBEKTHI MOTYT HAXOAMTHCA B IIEPHO 3KCILTYATALMH,
KIACCU(HMKANMK 3TUX COCTOSHHM, BHIOOPA JAHATHOCTHUYCCKHX IAPAMETPOB H
MIPHU3HAKOB, YCTAHOBJICHMA CBSI3M MEKIY KOHKPETHBIMH 3HAUCHHSIMH JHATHO-
CTHYECKHX MAPAMETPOB (MPU3HAKOB) M KOHKPETHBIM TEXHIUCCKHM COCTOSHHEM
00BCKTa, Pa3padOTKH PCHIAIOMICTO MPABHIIA H AITOPHUTMA MMOCTAHOBKH JTHATHO-
3a. Pemrate 31w 337a4M MOYKHO JBYMS Iy TSIMH: SKCIIEPUMCHTAILHO HIIH TEOpe-
THYECKU. JKCIEPUMEHTANBHBIN IyTh HAMOOJIEE JOCTOBEPEH, MOCKOIBKY B pe-
ANBHBIX YCIOBHAX IKCIULYaTAlUH OIICHUBACTCS CBSI3b MEXK/Y JUATHOCTHYCCKH-
MH TapamMeTpamMu (NMPH3HAKAMH) M HAPAMETPAMHM TEXHHYCCKOTO COCTOSHFL
Craeayer OTMETHUTD, UTO UNCTO 3KCHCPHMCHTANBHBIN IMyTh PEHICHHS 3a7a4 JH-
ArHOCTHKH HEBO3MOXKCH.

JUta peieHns YKA3aHHBIX MPOOICM TCOPETHUCCKUM MYTEM HEOOXO0IUMO
HMETh POPMANU308aHHOE ONUCAHUE CBSI3H MEKAY IAPAMETPAMH TEXHUICCKOTO
COCTOSIHHSL U JUATHOCTHHUCCKUMH TApaMETPaMH WM NPH3HAKAMH, TO €CTh He-
00X0IMMO pa3padaThIBaTh MamemMamuyeckue (OuasHocmudeckue) Mooeau Iu-
ArHOCTHUPYEMBIX OOBEKTOB.

OTrnuume AMarHOCTHYECKUX MOJCICH OT OOBIMHBIX MATEMATHYECKHX MO-
Jeneiit 00BEKTOB, KOTOPHIC OTPAKAFOT HOMHHAIBHBIA PEXUM (PYHKIHOHHPOBA-
HUSL, COCTOHT B TOM, YTO JHATHOCTHYECKAS MOJACTH OIHCHIBACT CYIICCTBCHHBIC
CBOWCTBA PEKUMOB (DYHKIMOHHPOBAHHA OOBEKTOB TIPH HAIMYHH PA3IHIHBIX
OTKa30B.

B pabote [35] mpemmoskeHa HEpapXusd THATHOCTHYCCKHX MOJCICH (pHC
2.1). U3 cxeMbl BHAHO, YTO AHATHOCTHYECCKHUEC MOJCIH MOTYT OBITH PA3IHIHON
CIOKHOCTH. OT IPOCTBIX OIMCATCIBHBIX 0 MAaTEMATHUCCKHUX MOJCICH BBICO-
KOTO YPOBHSL.

B texHMUeCcKO# qHarHocTuke (popMaTM30BAHHOE ONIMCAHKE (MaTeMaTHiC-
CKasl WJIH JHATHOCTHUYECKAS MOJCIh) 00BEKTA Halle BCETO 330aETCs: — B aHAIH-
THieckor (opme (B Bume au((pepeHINATBHBIX WIH anreOpanvecKUX ypaBHE-
HUH);, — B TaOmuaHOH (hopMe (B BUAC TAOIHIBI COCTOAHUI); — B Tpa)MUCCKOH
(opme (B BHAC Tpa)OB MPHIHHHO-CIICICTBCHHBIX CBA3CH), — B BUAC CIIOBCCHO-
T0 OMHCAHHS WM JIOTHYCCKHX COOTHOIICHWUH W T. A. [6, 9, 10, 11, 12, 15, 18,
22,23, 24,25, 26, 28, 30].
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Puc. 2.1. Uepapxusa AHaTHOCTHYESCKUX MOACTICH

MaremaTuueckine MOJCIH MOTYT OBITh 33JaHbI B SIBHOM IJIM HESIBHOM
BHJE.

AHesHas mooens OOBEKTA ITHATHOCTHPOBAHHS BKIFOYACT B CEOS COBOKYII-
HOCTH (DOPMATTM30BAHHBIX OMUCAHMHA BCEX OTOBOPCHHBIX HOPMATHBHOM JOKY-
MEHTAUUEH TEXHUYECKUX COCTOSIHUM, KOTOPBIC MOICHKAT JUATHOCTHPOBAHUIO.

Hesagnas mooens 00BEKTA TEXHHUCCKOTO JHATHOCTHPOBAHHS COJICPIKHT
(hopManmM30BAHHOE OMHCAHHE OJHOTO TEXHHYCCKOTO COCTOSIHHSA W IIPABHIIA
MOYYCHH OMUCAHUN JPYTHX TEXHUUYCCKUX COCTOSHHUM HA OCHOBE 3aJAHHOTO.
ITpudem vaime BCEro MATEMATHYECKASA (QUATHOCTHUECCKAA) MOJAEAD ONMPEACIIACT
HCIPABHOE COCTOsAHUE. Monenu A APYTUX TEXHUYSCKUX COCTOAHMH MOJIyda-
FOT HA OCHOBE MOJCIH HCIPABHOTO COCTOSHMA W MPABHWI, CBA3BIBAIOMIMX KOH-
KPETHYI0 HEHCIPABHOCTH C MAPAMETPAMH TEXHHYECKOTO COCTOSHHUA.

B 00mieif moCTaHOBKE MATCMATHYCCKYHO MOACITH OOBCKTA TCXHHUYCCKOM
JUATHOCTHKH MOXKHO OXapaKTCPH30BaTh CICAyrOmmM oOpasoMm [36]. [lycrs
HMEETCS OOBEKT, Y KOTOPOTO TEXHHYECCKOE COCTOSIHHE OIMCHIBACTCS BHYTPCH-
HAMH mapaMeTpaMu Z. Ha Bxoa 00BCKTa MOJAIOTCS BHCIIHHC BO3MYIICHHS X
(BxomHBIC MapameTpsl). Ha BeIxoae 00BCKTa HAOMFOAACTCS OTKJIMK B BH/IC BEI-
XOZHBIX (IHATHOCTHYCCKHX) mapaMeTpoB Y. B camom o0mem ciyuac
COOTHOIICHUE MEXKAY YKA3aHHBIMH MAapaMETPaMH yCTAHABIMBAKOT, BBOJA
MOHSITHE onepamop obwvexma ouaznocmupoganus A(). Tpu 3TOM MaTeMaTHuC-
CKast MOJICJTb OYACT MMETh CJICAYIOLIHH BU!
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Y = A(Z, X). (2.1

BBoas MHAEKCHI 1 A7 pa3HBIX cOCTOAHMN: 0 — HCIpaBHOE, 1— i-€ HEHC-
MPABHOE COCTOSHHEC, W HHIACKCHI j U1 PA3IHYHBIX BHCINHHX BO3MYILCHHH,
ypasHeHue (2.1) MOYKHO EPEMHUCATh B BUAC CHCTEMBI YPABHCHHI

Yo =A(Zo.X)): Yi=A(Z.X). (22)
rme i=1...k; j=1.. m

Cucrema ypasHenuit (2.2) cocrour u3 k+1 ypaBHEHHIT W IPEACTABISICT
w3 ce0s ABHYH) MATCMATHUYCCKYIO MOJCHh OOBCKTA AHATHOCTHPOBAHHUA. Jlas
VIPOIICHUS 3aNMUCH BHYTPECHHUE MAPaMETPhl Z (MAapaMeTpbl TEXHHYECKOTO
COCTOSIHHSI) BKJIIOYAIOT B OIICPATOP WM CHCTEMYy ypaBHCHHWH (2.2) mpu 1ro00M
BHEITHEM BO3MYIICHUH X 3alHCBHIBAIOT B BUJC

Yo=Ao(X) : Yi =Ai(X). 2.3)

Takoit crmoco® 3agaHus MaTeMaTHYCCKOW MOJETH SIBJUIETCSH BEChbMa 00-
oM. BriOOp KOHKPETHOH (POPMBI OIIEpaTopa M €CTh BHIOOP KOHKPETHOH MaTe-
MATHYCCKOM MOACTH OOBCKTA JHATHOCTHPOBAHHA. JTOT BBIOOP 3aBHCHT OT
(pu3MMECKUX CBOMCTB AMATHOCTHPYEMOTO OOBEKTA, OMPEACLIETCS YCIOBHAMHI
JHATHOCTHYCCKOH 337291 M MPHHATHIMA MCTOJAMH € PCIICHH L.

OOBCKTH THATHOCTHPOBAHHS B 3aBHCHMOCTH OT CBOHMX CBOWCTB JCIATCA
HA TACKPCTHBIC H HCTIPEPHIBHBIC,

Obvexm cuumaemcs HenpepvigHbIM, €CIIH €r0 Omeparop mpeodpasyer
COBOKYITHOCTD BXOJHBIX CHTHAJIOB X, ONPCACICHHBIX HA HCTPCPBIBHOM (HE-
CUCTHOM, KOHTHHYAJTBHOM) MHOYKCCTBE, B COBOKYITHOCTh BBIXOIHBIX CHTHAJIOB
Y, OpHHAMAOIHX 3HAYCHUSA HA TAKHX KC MHOXKCCTBAX.

Obvexm cuumaemcs: OUCKpemHbIM, SCIIH OH UMEET OMEPATOpP, KOTOPLIiA
mpeoOpa3yeT COBOKYIMHOCTh BXOMHBIX BSIHUMH X, MPHHEMAOMINX 3HAUCHUC
HA KOHCUHBIX (CUCTHBIX) MHOKCCTBAX, B COBOKYITHOCTH BBIXOJHBIX BCIHUHH
Y, OpHHAMAOINX 3HAYCHHUA HA TAKHX KC MHOXKCCTBAX.

Obvexm wnazvieaemcs 2uOpuOHbLIM, €CIH €0 OIEPATOP OCYHICCTBISCT
mpeoOpa30BaHAC HEMPSPHIBHOTO BXOAHOTO CHTHANIA X B JUCKPETHBIN BBIXOJ-
HOW curHAN Y Wi HA00OPOT.

Jnsa TuCKPETHBIX 00BCKTOB PA3ICIICHAC TCXHUUCCKUX COCTOSHHH, B KO-
TOPBIX OH MOKET HAXOJMTHCA, HA KJIACCHI HE MPEACTABILIET 3aTpyAHCHUM. Tak
KaK 3HAYCHHUI JHATHOCTHUCCKHUX ITAPAMETPOB W IMAPAMETPOB TEXHHUYCCKOTO
COCTOSIHHA CUCTHBIC, TO CUCTHBIMH OYAYT H KOJHYICCTBO KJIACCOB TCXHHYCCKO-
TO COCTOsSHHA. [ HCMPCPHIBHBIX OOBCKTOB NMPH PA3ACICHHH TCXHHICCKHX
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COCTOSIHMH HA KIIACCHI BO3HMKAIOT 3aTPYIHCHUS, CBSI3AHHBIC C HEIPEPHIBHO-
CTHI0 JTHATHOCTHYCCKHX TAPAMETPOB W OCCKOHCUHBIM HHCIOM TEXHHUCCKUX
COCTOSIHHH.

[TpakTHYECKH THATHOCTHYECKYIO 33134y IMPH OSCKOHCYHOM YHCIIC TCXHH-
YECKHUX COCTOSHHH PEIIUTh HEBO3MOXHO. [103TOMY B JFOOOM Ciydac BHIICILI-
€TCAd KOHEYHOC MHO)KECTBO TEXHHUCCKHUX COCTOSHHH, KOTOPBIC TpeOyeTcs Iu-
arHoCTHPOBaTh. TakuM 00pa30M, MPH MPAKTHUYECCKOM PEIICHUH AUATHOCTHMC-
CKOM 3a1a4u oneparop A( ) A7 HENMPEPHIBHBIX 00BEKTOB 3aMEHSCTCS THOPHA-
HBIM, PEATH3YIOIINM HA BBIXOJC KOHCYHOE MHOKECTBO 3HAYCHHH JHATHOCTH-
YECKHX MPH3HAKOB.

Jn1s1 mepexoma OT HENMPEPHIBHOTO MHOKECTBA TCXHHUCCKUX COCTOSTHHH,
KOTOPBIC €CTh HA CAMOM Jele, K JHCKPETHOMY MHOXXECTBY TCXHHYCCKUX CO-
CTOSTHUH, KOTOPBIC MOYXKHO AMATHOCTHPOBATH, BBOAMTCS MOHATHE "3JIEMEHTAp-
Hasg mpoBepka o0bvekta" [36, 37|. Onemenmaprnaa npogepxa obvexma (10
i JIT) — 310 Tponeaypa moxa4n Ha OOBEKT OTACTBHOTO (paboyero WM Tec-
TOBOTO) BO3ACHCTBHSA M CHATHA C 00OBCKTA COOTBCTCTBYIOLICTO OTBETA (peak-
wH). [ToSCHUM 3TO TIOHATHE.

[TycTh OOBEKT AMATHOCTHKH HMEET TOYKH KOHTPOJIL, KOTOPBIC MO3BOJITIOT
HAaOMOAATh 32 BXOAHBIMH X, BHYTPCHHHMH Z W JHATHOCTHUCCKUMH Y Tapa-
MeTpaMu. B cOOTBETCTBHH € ONPEACICHHEM KAXKIOMY BXOJHOMY BO3MYILICHHIO
X; U3 MHO’KECTBA BXOAHBIX BO3MyILIEHHH X OyJeT COOTBETCTBOBATH 3NCMEH-
TapHASA MPOBEPKA T, M3 MHOXECTBA  mpoBepok [T (mj e ID), 1o ecth X = T;
B TCXHHYICCKOM COCTOSTHHH S; M3 MHOXKECTBA S (S; € S), BXOJAHOE BO3ACHCTBHE
Ha 00BeKT X COOTBETCTBYET 3TOH MpoBepKe. BHyTpeHHHE MapaMeTps! Z U oTe-
parop A ONpEACIIIOTCSI TEXHUUECKUM COCTOSIHHEM S; H3 MHOKECTBA S (S; € S).
BrIXogHBIC THATHOCTHUCCKUC MAPAMCTPHI Y COOTBCTCTBYIOT PE3yJbTaTy j-H
NPOBEPKH, TO €CTh Y{ - R{. Torma OIEPATOPHOE BBIpAKCHUE (2.3) B MOHA-
tsix OI1O muga  j-H mpoBepkH OOBEKTA, HAXOMAMIETOCT B i-M TEXHHUECKOM
COCTOSTHHH, 3aMUIIECTCS CIACAYIOIHM 00pa30oM:

R{ = A; (=), 24
rrej=1...n; i=0,1...k

JI1s ICTIpaBHOTO COCTOSIHHSL 3TO BBIPKCHHC YaCTO 3aIMCHIBACTCS B BH-
Je

R =A(m). (2.5)

Boipaxenus (2.4) u (2.5) ompeaemasroT MOAeab B fABHOM BHzc. Ecmu
HMCIOTCSI 3aBUCHUMOCTh BHIA (2.5) M mpaBuia, NO3BOJLIIOIIME W3 MHOXKECTBA
mpoBepok I1 u COCTOAHMIT S MOMy4aTh COBOKYIMHOCTH BEIpaKeHHH BHAA (2.4),
TO 00BCKT THATHOCTHPOBAHNA 3aJaH HCABHOH MOJACITBHIO.
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HpeZ[CTaBJ'IeHHBIe MOACTIH 00BEKTOB JAUATHOCTUKHU B ONCPATOPHOM BHIC
HCTIOJIB3YIOTCS A1 (DOPMATBHOTO ONHCAHUS AUATHOCTHUYCCKUX 33a4 B 0OmCH
NOCTAHOBKC, HO OHH HCHPHUTOAHBI LI PCIICHUA KOHKPCTHBIX AHATHOCTHYIC-
CKHX 3a7a4. [ BRIMOTHCHHSA TUATHOCTHPOBAHHMA HA MPAKTHKS HECOOXOIHMO
HMCTh MATCMATHYCCKHC (Z[I/IaFHOCTI/I‘{eCKI/Ie) MOACTH B KOHKPCTHOM BHAC, TO
€CTh HCOOXOOMMO I KAKIOHW MPAKTHUCCKOH 3a1a¥i KOHKPCTH3HPOBATH BUI
omeparopa A( ).

Ham6onee mpocroit (opMoli mpeacTasicHus oneparopa A( ) B Ciydac sAB-
HOW MOJCIH ABIACTCA TaOmmanas Gpopma. Tabmuma CTPOUTCS CICAYIONIHM 00-
paszoum. IlycTh KaXIoMy OTKa3y (HCHCHPABHOCTH) OOBCKTA COOTBETCTBYCT §;
HCHCTIPABHOC COCTOSHHC M3 MHOKecTBA S (1 = 1..n). MicipaBHOE COCTOAHHUC
0003HaYAM §; . [IprMeM, UTO CTOIONUBI TAOIHIBI COOTBETCTBYIOT BO3MOYKHBIM
COCTOAHHAM S; € S, a CTPOKM — TposepkaM 7; € I1. B kaeTky Tabmuupl Ha
ICPECCUCHHH i-r0 CTONONA ¥ j-i CTPOKH 3aIMHCHIBACTCA Pe3ynbTaT R; mposep-
KH T[j 00BeKTa JAUATHOCTHPOBAHUA, HAXODAIICTOCA B TCXHUICCKOM COCTOAHUHA
s;. COBOKYITHOCTD Pe3y IbTaToB 00pasyer MuoxkecTBo R (R{ € R), wmcmo sme-
MEHTOB 3TOr0 MHOKeCTBAa I = n(k+1). Takas tabnuia HazbIBacTCS mabnuyeti
cocmoanuii 00beKTa JAAATHOCTHPOBAHU. Ona >KBHBAJICHTHA BBIPAOKCHUAAM
2.4)u2.5).

Ananm3 310# TaONHIBI TO3BOIIET C(POPMY THMPOBATH CBOMCTBA MHOMKECTBA
mpoBepok I1, HEOOXOAMMBIC I PEIICHHS 331a9 TEXHHYCCKOTO THATHOCTHPO-
BaHUSL

Ilepegoe cgolicmeo . MHOKECTBO TPOBEPOK [1 oOHApYskUT MFOOOC HEHUC-
TPABHOE COCTOSTHHE OOBEKTA AMATHOCTHPOBAHUS W3 MHOKECTBA S, €CIH I
Ka)KJIOTO COCTOAHUA S; € S HalaeTca XoTA Obl 0JHa mpoBepka 7t; € I1 Takad,
uyro RI# R). D10 CBOMCTBO YKBHBAJCHTHO TOMY, YTO CTOJOCIH TAOAMIBI C S
OTIMYACTCS OT KAKAOTO M3 OCTANBHBIX C S;. Takas TabnWIa HA3BIBACTCS Npo-
geparouets Ui KOHMpoJupyouen.

TaGmmrra 2.1 — TaGmira cocTosIHUM 00BEKTa TUATHOC TUPOBAHUS

T \s So $1 Si Sk
1 1 1

o R1 R 1 R i R k
T R le Rji RJk

T Rn Rnl Rni Rnk
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Bmopoe ceoiicmeo: MHOKECTBO MPOBEPOK I1 paznu4aroT BCe COCTOAHUA
W3 MHOXECTBA S, CCITH A1 KAKAOH Maphl TCXHHYCCKUX COCTOSHHH §; H S
HaHeTca XOTA OBl 0JJHA MPOBEPKA T; TAKAA, YTO Rji # ij. 9TO0 CBOMUCTBO TA0-
JALBI 3KBUBAJICHTHO TOMY, YTO BCC CTOJOIBI, OMPEICIAIOMAC PA3THIHEBIC CO-
CTOSIHHSA, MOTIAPHO pasamdyuMbl. Taxas TaOmuma HA3BIBAaCTCA pazoenaouyeil.

Ecmm tabmuma 061a13aeT TOMBKO MECPBBIM CBOMCTBOM, TO OHA TO3BOJICT
peIIaTh TOJBKO 3amaud KOHTpoys. Ecmm Tabimma oOmagaet 00OMMHE CBOMCT-
BAMH, TO OHA TMO3BOJIACT PEIIATH 3aAaYH THATHOCTHKH.

Hcxoanoii ma(opMALHCH IS COCTABICHHA TAOTHIBI COCTOSTHHH MOTYT
OBITH: CTPYKTYpHBIC, (DY HKIHOHAIBHBIC, MPUHIUIHATBHBIC CXEMbI, TPUUHHHO-
CICACTBCHHBIC CBA3H MCKIY MapaMCTpaMH TCXHHYCCKOTO COCTOSHHA, BXOJ-
HBIMH ¥ JHATHOCTHYCCKAMH mapamerpamMu. OJHHM W3 HamboJIee 4acTto Hc-
TOJTE3YCMBIX CIIOCOO0B MOCTPOCHHS TAOTUIBI COCTOSHHA, SBJIACTCH MOCTPOC-
HHUC 3TUX TA0JIHI Ha OCHOBC (DYHKIHMOHANBHBIX MoeieH [38, 39, 40, 36, 37].

KonTpoasHbie BONPOCHI K pazgeny 2.1

1. Yto Takoe MATEMATHICCKAST MOACTb 00BeKTa?

YeM OTIHYACTCS THATHOCTHYCCKAS MOACbh OT KIIACCHYCCKON MaTreMa-
THYCCKOH MoacIu?

Yto Takoe SABHAS M HCIBHAS MOICIb?

B KakoM BHIC MOJKET 3aJABATHCS THATHOCTHYICCKAS MOICIIb?

Uro Takoe «3MCMCHTAPHAS MPOBEPKA 00BCKTa» 7

Yro Takoe TaOIHIA COCTOSHUI?

Uro Takoe KOHTPOMPYIOIMAST TA0IHIA COCTOSHIH?

XN

Uro Takoe THATHOCTHPYFOIIAS TaOTHIA COCTOSIHAH?

2.2. DyHKINOHAJILHAL MOJCIb

Ecau oObekr JAAATHOCTHKH MOYKHO IMPEACTABUTH KAK HCCKOJIBKO B3aHMO-
CBA3AHHBIX YACTCH, MMCIOMIMX CAMOCTOATCIIFHOC (DYHKIIMOHATBHOC 3HAUCHHC,
TO B KQUECTBE MAaTEMATHYCCKON (AMATHOCTHUYECKOM) MOACIH MPUMEHSETCS TaK
HA3BIBACMAST (QYHKYUOHATIbHASL MOOEIb, TIONB3YSICh KOTOPOH MOKHO COCTABHTH
TaOJAIY COCTOAHUIA.

OYHKIHOHAJTBHAA MOJCTb TPSIACTABILICT COO0H Tpadmucckoe wu300pa-
JKeHHE OOBEKTA, B KOTOPOM KaXKJasl BBIICJICHHAS YacTh ((yHKIHOHAIBHBIA
37CMCHT) 0003HAYACTCA B BHAC NPAMOYTOJBHHKA CO 3HAYKOM Q;. CBs3u Me-
KAy SJICMCHTAMH 0003HAYAIOTCST JTHHHUIMH CO CTPCIIKAMH, YKa3bIBAOIIUMHA
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HAMpPABJICHUE MPOXOXKICHUA CUrHaja. Kakaol 37JeMEHT MOMKET HMETh He-
CKOJBKO BXOJOB Xj, HO TOJIBKO OJWH BBIXOX Y; (pucC.2.2).

}L_]_P

b o Q& Vi
- —

= A—

Prc.2.2. DnemeHT QyHKIMOHAILHOW MOJSTH

KommiecTB0 BXOAOB ONpPEACIACTCA YMCIOM BHEINHUX BO3ACHCTBUH Ha
KOHKPETHBIH 3eMeHT. OrpaHHUCHHUE TI0 YHCIY BBIXOJ0B OOBACHITCS CIEAYIO-
mmM. CumTaercs, YT0 B OOBEKTE MOXKET BBIXOAWTH M3 CTPOS TOJBKO OIWH
(PYHKITMOHATIGHBIH 3JIEMEHT, TEXHHYICCKOE COCTOSHHE KOTOPOTO MOYKET OLICHH-
BaThCA TOJBKO IO OTHOMY mapameTpy. [Ipu 3ToM i-€ HEHCHPaBHOE COCTOSTHHE
HACHTH(UIHPYETCS C OTKA30M 1-0J0Ka. B 3T0# cutyamuum 3ammch COCTOSHES S
MIPEACTABILICTCS B BHAE BEKTOPA S( ), B KOTOPOM KOJIHYECTBO KOOPAMHAT COOT-
BETCTBYCT KOJIMMECTBY OJIOKOB. 3HAUCHHS KOOPIMHAT 3aJAI0TCS B COOTBETCT-
BHH CO CJCAYFOIINMH TIPABIIAMHE. €CITH OJIOK HCIPABCH, TO KOOPIMHATA PAaBHA
1, a ecnm OIOK HCHCTIPABCH, TO KoopauHATa pasHa 0. Hampumep, ecmi 00BEKT
JUATHOCTHKH MMECT ILITh OIOKOB, TO HCIPABHOE COCTOSIHHC 3AITHIIEM BEKTO-
poMm So(1 111 1), mpu HEHCTIPABHOM THEPBOM OJIOK TEXHHYECKOE COCTOSHHC
3AMAMICTCS CICAYOmMAM BekTopoM S; (01 111).

Iox mpoBepkoH 7T; HOHUMAETCA ONEpalys MO OLEHKE BBIXOTHBIX CHIHA-
J0B BCEX OJTOKOB OOBEKTA IPH HAXOMICHUHU €TO B COCTOSIHUH §; . [1pn Hammmn
B 00BEKTE THATHOCTHKH N (DYHKIMOHAJIBHBIX OJOKOB OOIIEEe KOJTHICCTBO TEX-
HHYECKHX COCTOAHHHI PaBHO N +1 (I HEHCHPABHBIX U OJHO HCIPABHOE), a
KOJIMYECTBO MPOBEPOK PABHO N.

ITpu hOpMATBHOM ONHCAHHH PE3yJIbTATOB j-if MPOBEpKH R/ oTaeIbHO-
IO JIEMCHTA (DYHKIMOHATBHOH CXEMBI TPH HAXOXICHUH OOBCKTA B I-M CO-
CTOSIHUW IPUHUMAIOTCS CACAYIOUECE MPABHIIA:

1. Pesyaprar mpumHUMacTcs = 1, ecnm OJOK HCIIPABEH W HA E€r0 BXOMbI
TIOJAFOTCSI AOIyCTHMBIC BO3ACHCTBHIL

2. Pesymprar mpuamMMacTcs = 0, eCii Ha BXOABI OJOKA MOAAIOTCA A0-
MyCTUMBIC BO3ACHCTBHUSA, 4 OH HCHCIPABCH.

3. Pesynprar mpuauMacrcs = 0, ecim ONOK HCIIPaBEH, HO XOTS ObI Ha
OJMH €r0 BXOJ MOAACTCA HEAOMYyCTHUMOE BO3ACHCTBHE.
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HOJ’IBSY}ICB TAKUM OPEACTABICHUCM, MOKHO 3a4aTh BCEC MHOKCCTBO TCX-
HUYCCKHX COCTOSHUHM OOBEKTA, MHOKECTBO IIPOBEPOK, MHOKECTBO PE3YJIbTa-
TOB M COCTaBHTh TAOIMIYy COCTOSHHUH.

PaccMoTprM mpuMEp MOCTPOCHHA TAOTHIBI COCTOSHHHA OOBCKTA HATHO-
CTHKH, KOTOPBIH MOXXHO IPEACTABUTH ()YHKIHOHAIBHOH MOJEIBIO, COCTOSIICH
M3 ECTH 3JIEMEHTOB (puc.2.3).

1 Q1 | W JQ2 | Y2 o .
X3 Us | ¥4 RIRE M U ¥s
—_ s . >

Puc. 2.3, Tlpumep QyHKITMOHATHHOMU MTIECTURIEMEHTHOM MOIETH

Jng Takol MOAETH KOJMYECTBO TEXHHYCCKHX COCTOSHHH PABHO CEMH.
HcnpasHoe coCTOSIHHE MOYKHO IPEICTABUTH IECTUMEPHBIM BEKTOpOM So(1 1
111 1), mpu oTkase 0;10ka Q) TCXHHUCCKOC COCTOSHHE MPSACTABHM BEKTOPOM
S;(011111) u T.xa ITockOIBKY B 0OBCKTE MECTh OJI0KOB, TO I MPOBCPKH
(D)YHKITMOHHPOBAHMS KAKIOTO OIOKA HEOOXOJUMO IPOBEPHTH €TO BBIXOTHOH
curHan. CrenoBaTensHO, KOTHMIECCTBO HEOOXOIMMBIX MPOBEPOK PABHO IICCTH.
Bynem cumraTh, UTO NpH NPOBEACHUM KakI0H n3 mposepok mj (j = 1. .. 6) Ha
BXOJ MOJCIH TIOJAFOTCS BXOJHBIC BO3ACHCTBHUS X H Xz, KOTOPBIC MPUHAMAIOT
TOIIBKO JOIyCTHMBIC 3HA4YCHUA. B TO 'Ke BpeMsI BHIXOJHBIC CHTHAIBI OJIOKOB Y;
(i=1...6) MOTYT IPHHIMATH KAK JOIyCTUMBIC, TAK W HEIOIYCTHUMBbIC 3HAYC-
Hus. JIomMycTHMOE 3HAYCHUC BBIXOJHOM CHTHAN NMPHHUMACT B CIy4ae, €Cid
OJI0K HCIPABCH M HA CTO BXOABI MOJAFOTCSA JOMyCTHUMBIC BO3ackicTeua. Hemo-
MyCTHMOC 3HAYCHHE BBIXOTHON CHI'HAJT MPHHUMACT B IBYX CJYYAAX: €CIIH OJIOK
HCIPABEH, HO HA €r0 BXOJbI MOJAIOTCS HEIOIYCTHUMbIC CHTHAIBI, HIH €CIH
BXOJHBIC CHTHAJIBI IPHHUMAFOT JOIY CTHMBbIC 3HAYUCHHUS, HO OJIOK HEHCIIPABCH.

C y4eToM 3TOr0 W IMOIB3YACH M3IO0KCHHBIME BBIIIC TPEMS IPABHIIAMH
PC3YJIBTAT 3ACMCHTAPHOH MPOBCPKH OJIOKOB OOBCKTA, HAXOTAIICTOCH B i-M
TEXHHYECKOM COCTOSIHHH (OTKa3 i-ro O10ka), OyleM NpPHHHMATh PaBHBIM 1,
€CJIM CUTHAJ HA BBIXOJC MPOBEPSIECMOT0 OJIOKA MPHHUMACT JOIyCTUMOCE 3HAUC-
HHUE, M PaBHBIM (), €CIIM CHTHAJ Ha BBIXOJC MPOBEPACMOTO OJOKA MPHHUMACT
HeoIycTuMoe 3HaueHne. Hampumep, mpu oTkasze 6;0ka Q, HyJeBbIC 3HAUCHUS
IpEMYT pesyasTathl R%, R, R, MOCKOIBKY IIpH MPOBEICHHH 3JEMEHTAP-
HBIX MPOBCPOK T, , T3, Mg AT OMOKOB Q», Q3, Qg BBIXOAHBIC CHTHAJIBI IPHMYT
HEJIONY CTUMBIC 3HA4YCHHI. BOCTIOIb30BAaBIIMCH MPUBEICHHBIMH BBIIIE PACCY k-
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JCHHUSAMH, COCTaBHM Tabm.2.2 COCTOSHHH M1 00BCKTa, (DYHKIHOHATBHAS MO-
JICTb KOTOPOTO H300pakeHa Ha puc.2.3.

Tabmma 2.2 — Tabmara coCTOSIHMIA I ITECTUAIIEMEHTHOTO 00BEKTa

T So S, S, S, S, S Ss
\ S 111111 011111 101111 110111 111011 111101 111110
™ 1 0 1 1 1 1 1
™ 1 0 0 1 1 1 1
T 1 0 0 0 1 1 1
T 1 1 1 1 0 1 1
s 1 0 1 1 0 0 1
T 1 0 0 1 0 0 0

IMoxyucHHas TadaHOA ABIACTCA KAK MPOBEPSIOMCH, TAK H PA3ACLIOIICH,
T.€. TIO3BOJIICT PEIIATh 33JaYU KOHTPOJII M AUATHOCTHKH.

HenpemeHHbIM yCITOBHEM HPHMEHCHUS ()YHKIIHOHAJIHHOW MOJCIH SIBJLI-
€TCs HAIMYHUE Y BCEX 3JIEMEHTOB (OIOKOB) 00BEKTA TUATHOCTHPOBAHHS OJXHOTO
BBIXOJa. B peanbHBIX yCIOBHAX BHIXOXHON CHTHAI HEKOTOPHIX OJIOKOB OOBEKTA
KOHTPOJSI MOXET XapPAaKTCPU30BaThCS HECKOJIBKMMH IapamMeTrpaMu. B srom
cIayvac CUuTacTCA, ITO OJOK HMECT HECKOJIBKO BBIXOOHBIX CHTHAJIOB, K&)K;[Hﬁ
HX KOTOPBIX XapaKTepU3yeT COOTBETCTBYIOMMH mapamerp. B Taxoil curyaiuu
MPUMCHSIOT TAK HA3BIBACMOC «PACIICIIICHHE» BBIXOJ0B. PaccMoTpmM mpume-
HEHHE 3TOTO IMPHEMAa HA IPUMEPE.

Ha puc. 2.4 m300pakeHa CXeMa CHCTEMBI 3IEKTPOCHAOKECHHS CAMOJIETA.

| PH
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Puc. 2.4. Cxema cucremsl 31eKTPOCHA0KEHUS CAMOTIETa!

TIITO — mpuBoj mocTOSHHBIX 060poToB, CI'C — CHMHXpPOHHBIA T'eHepaTop
camolneTHblif, PH — perynsrop HanpsbxeHus, PY — peryisitop 4acTOTHL,
B3Y — Giok 3aldThl M YUPABJIEHMS, Njp — YaCTOTa BPAIIEHUS KOPOOKH
IIPUBOJIOB JIBUTATEILSL, Njrjo — YacTOTa BpallleHus TeHeparopa;, u u f — Ha-
IIpsDKEHNE U 4acTOTa Ha BBIXO/IE TeHeparopa; I, - TOK Bo30Y KIeHuUs I'eHepa-
Topa; Iy — ympasitroniee BozjelcTre 1o yactore Ha [II10; U — Hanpsixe-
HHe, 110/IaBaeMO€ B CaMOJIETHYIO CETh
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BrIXOAHOHI CHrHAI TE€HEpaTOpa XapaKTEepH3yeTcs ABYMS MAapaMETPaMu:
HANPHKCHUCM | 4acToTOH. [IpH cocTapncHun ()yHKIHOHATBHOM MOJCTH TpO-
BOAUTCA «PACIICIUICHHE» BBIXOAHOTO CHTHAJNA TEHEPATOpa MO CICAYIOLIHM
MPABIIIAM.

Ipasuno nepsoe. ECN BBIXOTHOH CUTHAJ XaPAKTEPH3YETCA HECKOJIBKHMHA
MapaMeTpaMu, TO BBIXOJHOM CHIHAJ «PACIICIULIETCA» HA KOJIMYECTBO CHUTHA-
JIOB, PABHOE KOJIMYECTBY MAPaMETPOB.

CxemMa CHCTEMBI 3ICKTPOCHAOKCHHUS C «PACHICIUICHHBIM»  BBIXOJHBIM

CHTHAIOM TCHEPATOPA MPEACTABJICHA HA PHC.2.5.

Ig PH
[
ng [MIO0] mgo [CTC T B3V | U
; f "
I M

Puc. 2.5. Cxema ¢ «pacIieIlIeHHbIM) BBIXOMHBIM CUTHAIIOM
reHeparopa

B cooteTcTBHM C 3TOH CXCMOM OAMH W3 OIOKOB (TCHEparop) 0OBCKTA
JHATHOCTHPOBAHHS MMCEET BA BBIXOJA, YTO HC MOXKET OBITH B ()yHKLIHOHAIb-
HOH Mozenu. [yl MPUBEACHUS B COOTBETCTBHE KOIMYECTBA BBIXOI0B OJIOKOB C
TpeboBaHueM (PYHKIMOHAIHLHOW MOACTH HOIb3YIOTCSI BTOPBHIM ITPABUIIOM.

Ilpasuno emopoe. Ecm i-i OIOK MMEET HECKOJBKO BBIXOAOB, TO HA
()YHKITMOHATIHHOW MOJEIN OH 3aMCHICTCS HECKOJBKUMHE OJOKAMH, HMCIOIIH-
MH TOJIbKO OJWH BBIXOJ. YUHCIO OJOKOB PaBHO YHCIY BBIXOJOB «PACIICILIIC-
MOTO» OJIOKA.

C yueToM 3TOTO MPaBWIIA MPEABIAYINYI0 CXEMY IPEACTABHM CIICIYFOIINM
obpaszoMm (puc.2.6).

[MpusexeHHAS CXEMa COOTBCTCTBYCT TPCOOBAHUAM (DYHKITMOHATEHOH MO-
JICJA, YTO MO3BOJIET M300pa3uTh MOJCHb B MPHHATHIX PaHee OOO3HAUCHHAX
(puc.2.7).



37

I PH
¥
np [MN0| nmp CTC Nel |_u ; U
* ) B3V [ "
cre w2 [T y
L 4
L Py

Puc. 2.6. Cxema ¢ «pacIlleITICHHBIMY BBIXOI0OM I'€HEpaTOpa
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Puc. 2.7. OyHKIMOHAIBHAS MOJIENH CUCTEMBI BIIEKTPOCHAOKEHUS caMoIIeTa

[Moxp3yACk 3TOH MOACTBIO, MOKHO COCTABHTH TaOm.2.3 cocrosHmit. Tad-
JHIA COCTOSHUH 3aMOIHICTCS UCXOAS U3 CIACAYIOMUX coodpakenui. [1pu mc-
NPaBHOM COCTOAHHHU BCCX OJIOKOB CHTHAJIBI HA HX BBIXOOaX 6yl[y T MPUHAMATDb
JIOTIyCTHMBIC 3HAYCHHS, TO €CTh PE3yJIbTATHl BCEX MPOBEPOK OVAyT paBHBI 1.
ITpu oTka3ze mepBoro OOKAa HA BBIXOJAE BCEX OJOKOB CHTHANBI OYAyT IPHHU-
MaTh HEAOIYCTHMBIC 3HAYCHHUSA, TO €CTh PE3YJbTAThl BCEX IMPOBEPOK OyIyT
pasus 0. [Ipu oTkaze 6010ka Ne2 HEAOMYCTHMBIC 3HAYCHHS BBIXOIHBIX CHTHA-
10B OyayT v OmokoB No2, No4 m Ne6, To eCcTh Pe3yNbTaThl MPOBEPOK 3THUX
6moxoB OyayT paBbl 0. 11 OCTANBHBIX OJOKOB PE3yIbTAThl MPOBEPOK Oy YT
pasubl 1. Ha ocHOBE MOZOOHBIX pacCy KACHHUH 3aIOTHICTCS BCS TAOIHIA.

IpencrasacHHAS TAOMUIA ABICTCA MPOBCPAFOMCH, TO ¢CTh OHA PCIIACT
TOJBKO 3a7a9y KOHTPOIA. [T TCXHHUYCCKUX COCTOSHHH S, S3, Ss, a TAKKCE
JUIL COCTOSIHMH S,, S, PpE3yIbTaThl JIEMECHTAPHBIX IPOBEPOK COBMANAIOT.



38

CrneroBaTeapHO, IS BRIOPAHHOTO HAOOPA MPOBEPOK 3TH COCTOSHHA HEPA3ITH-
YHMBI MCKAY COOOH.

TaGmurra 2.3 — TaGnuria cOCTOSIHUIM CUCTEMBI 3IEKTPOCHA0KEHHUS

w\S So S, S, S3 Sy Ss Ss
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Jna Tor0 49TOOBI WCIPABHTH 3TO MOJOKCHHC, HCOOXOIMMO H3MCHHTH
CTPYKTYPY MOICIH H 3JICMCHTAPHBIX MPOBCPOK. M3MCHCHHE CTPYKTYPHI 00CC-
TeYHM IyTEM Pa3psiBa OOPATHBIX CBsI3eH Mexay Onokamu Q, m s, a Tarke
Mexay onokamu Qs u Q. CTpyKTypy IPOBEPOK M3MECHUM IYTEM BBEICHHS
JIOTIOTHAUTCIIGHBIX BHCITHHUX BOACHCTBHH X4 H X;5, KOTOPBIC OYAyT MOJABATH-
CS Ha BXOJBI OJIOKOB COOTBETCTBEHHO Q> M (Q; BMECTO BBHIXOAHBIX CHTHAJIOB
V4 H V5 OT OmoK0B Q1 Qs.

Taxum 00pa3oM, MOKHO CACTATH CACAYIOMCE BAKHOC 3AMCUAHHC, CCJIH B
(OYHKIIMOHATFHON JHATHOCTHYCCKOM MOACTH (CXCME) HMCHOTCA OOpaTHEIC CBS-
3, OXBATHIBAIOIIHC HECKOIBKO OJIOKOB, TO B TAOIHUIC COCTOSHUI OTKA3BI 3THX
OTOKOB HCPARAMYNMEI. Pa3imdie 0TKa30B 3THX OJIOKOB BO3MOKHO TOJIBKO TPH
H3MCHCHHH CTPYKTYPBI O0BCKTA WM MPH BBCICHHH JOTOTHHTCIBHBIX MPOBC-
POK.

B HEKOTOPBIX CAYYAAX HMPH BHITOJTHCHHH JOTOTHHTCIBHBIX MPOBCPOK IS
(OPMHPOBAHUS TPHURHAKOB COCTOSIHHS MOYKHO HCIOJIB30BaTh Pa3IHYHBIC
VPOBHH BBIXOJHBIX MAPAMCTPOB MPOBEPACMBIX OI0KOB. Tak, JIa BBIXOTHOTO
HATIPSKCHHA TCHEPATOPA MOKHO C(HOPMY THPOBATH 1BA MPH3HAKA!

- HATIPSKEHHE TEHEPATopa HAXOMUTCA B MPEACTAX JOMYCKA Vo —> Uiy <
< y2 < Upas;

-HA BBIXOJAC TCHEPATOPA OTCYTCTBYCT MCPCHANMPKCHHE Vo —> Yo <
< Umaxpon-

Ecau Ha BBIXOC TCHEPATOPa HAOMOAACTCSA OOIBINAS BEIHIHHA BBIXOTHO-
O HATPSKCHHSA, TO CCTh BHIXOJHOM MAPAMETP y» MPHHHMACT HEIOMYCTHMOC
3HAYUCHHC, TO 3TO ABJHICTCA MPH3HAKOM OTKA3a PETYIATOPA HANPSLKCHHS, BC-
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JYIIETO K 3HAYMTCIFHOMY YBEIITUCHHIO TOKA BO30YKACHH TCHEPATOpa M, KaK
CIEICTBHE, K MEPCHANIPSLKCHUIO HA BBIXOAC TEHEPATOpA.

HanomumM, 49T0 ()YHKOHOHATIBHYFO MOJCNIb NPHUMCHSIIOT TOTAA, KOTAA
00BEKT COCTOMT W3 SIPKO BBIPA’KCHHBIX (DYHKIMOHATIBHBIX OJIOKOB. B Tex ciy-
YasX, KOTAa OOBEKT AMATHO3A HE MMEET SIBHO BBIPAKCHHBIX OJIOKOB, MOCTpOE-
HHUC ()Y HKIHOHATIBHON MOJICIIH MOKET OKA3aThCS HEBO3MOKHBIM.

B peanbHBIX YCIOBHSIX CYIIECTBYIOT OOBEKTHI, A KOTOPHIX AHAIHUTHIC-
CKHE M APYTHE BHABI 3ABHCHMOCTEH MEXKAy HMAPAMETPAMH TEXHHYCCKOTO CO-
CTOSTHUS M TUATHOCTHHCCKHMH HAPAMETPAMH HEH3BECTHBL, 4 H3BECTHO TOJIBKO,
YTO OJHMH MAPAMETP BIHACT HA APYroW. TO €CTh M3BECTHO, YTO CYIIECTBYIOT
TIPUYINHHO-CJICACTBCHHBIC CBSI3M MEKAY IApaMETPAMH, COOBITHAMH HITH SBIIC-
HUSIMH. B TakuWx CHTyanmusax IOCTPOCHHE TAONHIBI COCTOSHHI BO3MOKHO HA
OCHOBC MOCTPOCHHS W aHAIM3a rpada MpHIHHHO-CICACTBEHHBIX CB3CH [36,
41].

Konrtpoasnsie Bonpocs! k pazaeny 2.2
K xaxum 00beKTaM MOXKET MPHMEHATHCS (DY HKIMOHATIBHAS MOJICIE?

Kak m3o00paskacTcs (yHKIMOHATFHAS MOJICb TPAPHUICCKU?
UeM 00BSICHAETCSI OTPAHUMCHHUE TI0 KOJMUYECTBY BBIXOI0B?

Eall A A

ChopmympyiitTe mpaBHiIa COCTABICHHS TAONHWIBI COCTOSHHH HA OC-

HOBE (DY HKIMOHATLHON MOJCTH?

5. Uewm oObACHIETCS HEOOXOAUMOCTh NMPUMEHEHHS «PACIICIUICHHUS BbI-
XOZ0B»?

6. OOBACHATC HA MPHUMCPE NMPHMCHCHHC MCTOMA «PACIICIUICHUA BBIXO-
I0B»?

7. Uro HCOOXOAMMO CACIATH YTOOBI AMATHOCTHPOBATH OTKA3HI OJIOKOB,

HMCIOIIIE 0OpaTHBIE CBAI3A?

2.3. Moaenn HA ocHOBE TpadoB NPUYMHMHHO-CJICACTBEHHBIX CBA3EN

I'padomM TPHUHUHHO-CIIECICTBEHHBIX CBA3CH HA3BIBACTCS OPHCHTHPOBAH-
HBII rpad), BEPIIMHEI KOTOPOTO OTOOPAXKAIOT COO0H MapaMeTpsl, COOBITHS WA
ABICHUA, a AOyTH, COCOUHAIOIMHAC OJOTH BCPIIWHBI, OTPAKAKOT NPHUIAHHO-
CICICTBEHHBIC CBS3H MEKIY COOTBCTCTBYHOLIMMH IApAMETPAMH, COOBITHAMH
HIJIA ABJIICHHAMH. CTpeJ'IKI/I HAa AyTaxX HAmPaBJICHBI OT MMPUYIWHBI K CICACTBHIO.
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OTMeTHM, 9TO C IOMOIIBIO Tpada MPHUIHHHO-CIICICTBEHHBIX CBA3CH MOK-
HO AHATIM3HPOBATH M OOBEKTHI, NMPEACTABICHHBIC B BUAC (PYHKIHMOHAIBHBIX
MomeneH. B atom cnyuae rpa) OyaeT HMETh BEPIIHHEI, KOTOPHIC COOTBETCTBY-
FOT BXOZHBIM IApaMETPaM MOJCIH M BBIXOJHBIM ITapaMeTpaM OJOKOB MOJCIIH.
Jyru rpa¢oB OyayT COOTBETCTBOBATD CBSI3IM MEKAY OJOKAMH, a TAKKE MEXKIY
BXOJHBIMH TTAPAMETPAMH U OJOKAMH MOJICITH.

B kauectse mpmmepa mocTponmM Tpad) MPHUMHHO-CICICTBEHHBIX CBI3CH
U1 (DY HKITHOHATEHOW MOJCITH, H300paskKeHHOH Ha puc. 2.2. B Bepmmaax rpada
(puc.2.8) B JaHHOM CJIy4ac MOMEILAIOT BXOJHBIC IAPAMETPBI X; U X CUCTEMBbI
W BBIXOJHBIC TAPAMETPBI ONOKOB v; (Taci=1...6).

Puc. 2.8. I'pad IpHMHHO-CITEICTBEHHBIX CBSI3EH IS MTIeCTUIISMEHTHOW MOIETH

Bepmmubl ¢ mapaMeTrpaMu X; W X, HA3BIBAIOTCSA HAYAIBHBIMH HJIH KOP-
HEBBIME BepimmHAMu rpada. BepmmHb ¢ mapaMeTpaMu y; H Vs HA3bIBAIOTCA
BHCAYMMH BEPITHHAME Tpada.

JlaHHBIH TIpEMEp MOKA3bIBACT, 4TO rpad) Oolee KOHKPETHO OTPAKACT
CBA3b MEXKAY MapaMeTpaMu, COOBITHSIMH WM SIBJICHHUSIMH, IMOMCIIEHHBIMH B
BepmuHbI Tpada. [To HeMy 4eTKO BHAHO, UTO €CIIH MApaMeTp B BepHmHE rpada
MPUHUMAET HEJOMYyCTHMOC 3HAYUCHUE, TO TAKOE JKE HEJOIYCTUMOC 3HAUCHHC
MPUHAMACT TAPAMETP, CBA3AHHBIA C HHM IPHUMHHO-CICACTBEHHOM CBS3BIO
(myroit).

Hcnone3ys nomyueHHBIH Tpad), MOXKHO NMPOM3BOAMTH BCE TE HKE OIEPa-
IUH, YTO U 1O (PYHKIMOHAIBLHOH MOJCIH: CTPOHTH TAONHIYy COCTOSHHH, BbI-
O6upare HAOOP MPOBEPOK (IMMPH3HAKOB) I MPOBEPSIOMCH M PA3IMIAOMICH CO-
BOKYIHOCTEH. PacCMOTpEHHBII MpUMED ABIACTCA YaCTHBIM, MOCKONBKY B BEpP-
muHAX rpad)a HAXOIATCA U3MEPACMBIC MapaMeTphl. Bo3moxkHOCTH TpadoB Ha-
MHOTO IIHPE, OHH OTMPEACILIFOTCS TPEMSI OCHOBHBIMH TOJI0KECHHSIMHE:

1. ITyrem mocrpoeHus rpa)oB IMPUYHHHO-CICIACTBEHHBIX CBA3CH MOMKHO
VCTAHABJIMBATh 3aBHCHMOCTH HE TOJBKO MCEKAY MApPaMETPaMH, HO H MCEKIY
COOBITHAME, KOTOPBIC OTPEACICHBI JOTHUCCKUMH BbICKA3bIBAHUSIMH.
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Hanpumep: «3Hauenue mapamerpa (mpeanonaoxuM Tr*) He BBIXOAUT 32
TMPSICITBI 3aTAHHOM 71 HETO0 00TACTH JOMYCTHMBIX 3HAUYCHUIDY. Takue coObI-
THS MOKHO NMOMEINATh B BEpHIIMHBI Tpada M AyraMu yCTAHABIMBATH MEXKIY
HUMH CBA3H. ECIIM MCTHHHOCTH 3TOTO BBHICKA3BIBAHHS (TO €CTh HAXOKICHHS
TapaMeTpa B HOPME) YCIOBUTHCS MPEACTABITh CAMHUIICH, TO JIOXKHOCTh 3TOTO
COOBITHA (TO €CTh BBIXOJ IMAPAMETPA 32 AOIMYCK) MOKHO IPE/ICTABILATh HyJICM.
Takoe omnmcaHue HCTHHHOTO M JIOKHOTO COOBITHH COBIIAAAET C TEM OIMCAHH-
€M, KOTOpoe ObLIO NMPHHATO PaHbIIe A (yHKIHOHAIBHBIX MOACICH. JTO H
SIBIICTCSL TIPEATIOCHITKOW I IIOCTPOCHWS HA OCHOBE Tpada IpHIMHHO-
CJICACTBCHHBIX CBSI3CH TAOIHIBI COCTOSHH.

2. Ilpu mocrpocHun rpada MPHUIHHHO-CICICTBEHHBIX CBSI3CH MOXKHO B
BEpIIHMHBI Tpa)oB MPOCTABIITH HE BCE BXOJHBIC, BHYTPCHHHC M BBIXOIHBIC
mmapaMeTpsl (COOBITHS WX SBICHUS), KOTOPBIC MPOUCXOIT B OOBEKTE, a TOIb-
KO TE€ M3 HUX, KOTOPBIC JOCTYIHBI IS H3MEPEHHUS HITH PETUCTPALINH.

3. JLmt (yHKOHOHATIBHBIX MOJCJCH MPUHATO, YTO HEHCIPABHOCTHIO 00B-
€KTa SBJBICTCS F00asi HEUCIPABHOCTD, MPHBO/IAINAS K IOSIBJICHAIO HEIOIY CTH-
MOTO 3HAYCHUS IApaMETpa Ha BBIXOJAEC OJHOTO W3 0n0okoB. KommuecTBo HEmc-
MPABHOCTEH CHCTEMBI COBIIAJACT C KOJIMYECTBOM HMCIOINUXCS On0koB. [Ipm
mocTpoeHu: rpada MPUIMHHO-CICACTBCHHBIX CB3CH KOJIMUYCCTBO JHATHOCTH-
PYEMBIX COCTOSTHUH (JC()EKTOB) MOXKHO MCKYCCTBEHHO YMCHBLINTH IyTEM 3a-
JAHUS KOHKPCTHOTO TCPCUHS HCHCIPABHOCTCH, KOTOPBIC TPeOyercs oOHapy-
sKuTh. Takoe 3a7aHNe HEUCITPABHOCTEH B BHJC CTIUCKA PABHOCHIBHO TOMY, YTO
HEHCIIPABHOCTH, HC BHCCEHHBIC B CITMCOK, MAJOBCPOSATHBI MIIM HEBO3MOXKHBL
EcTecTBeHHO, 4TO YMCHBIICHHUE YMCIAa HEUCIPABHOCTCH IIPH PEIICHUH IPAK-
THYECKOH AMATHOCTHYECCKOHM 33aJaYM YMCHBINACT YHCIO MAPAMETPOB, IMOJIC-
JKaIIUX H3MEPCHHIO M, KAK CICACTBHC, YMCHBINIACT O0OBEMBI IPOBEPSIOMCH U
0COOCHHO PA3IMUAOIICH COBOKY ITHOCTEH.

B kavectse mpuMepa, WILTOCTPHPYIOIIETO OCOOCHHOCTH IPHMCHCHUS
rpa¢oB A 33434 AUATHOCTHKH, PACCMOTPHM ITOCTPOCHHE TAOIUIIBI COCTOSHI
C HCTOJB30BaHWEM Tpada MPHUMHHO-CICACTBCHHBIX CBSI3CH I CHCTCMBI
CMAa3KH PESAYKTOPA, CXeMa KOTOPOoil m300paskeHa HA puc. 2.9.

Byaem cumTath, UTO BBIXOJHBIMH IAPAMETPAMHM, XaPAKTCPHU3YFOLNIMMH
TEXHHYECKOE COCTOSHUE BCETO PEAYKTOPA, SIBILIFOTCS BEIMHYHHbBI TEMIIEPATYP
TPEeX OCHOBHBIX MOAMMIHUKOB peaykropa Ti, T,, Ts. Cmaska pexykropa (B
TOM HHCIIE M HOAIMHUITHIKOB) OCYIIECCTBILIETCS MACIOM, IHPKY LI KOTOPOTO
00CCIIeYNBACTCS IECTEPEHYATHIM HACOCOM, KOTOPBIH MMEET HATHETAFOINYIO
(HC) u orraunsaromyro (OC) CCKIMH U CO30ACT B HATIOPHOI MATHCTPAIN JaB-
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neane P, Crabmmsamuro teMmeparypsl Macia B 6ake Ty 00eCHCUHBAOT TPO-
Ka4KOH Macia uepe3 pagmatop. Pacxox Macna uyepe3 paamaTtop 3aBHCHT OT II0-
JIOKCHHS TICPEIY CKHOTO KiIanana. Ecim xiamaH 3aKkpsIT (0003HAYHM 3TO COOBI-
tre K,), TO Bce MAcl0 MpH OTKAYKE MPOXOIUT YCPE3 Paguarop U TeMIeparypa
Macjia B Oake mazact. Ecmm ximanman oTKpeIT (0003HAUHM 3T0 coObITHE K, ), TO
MPOUCXOANT YBEIUUCHUE TEMICpaTyphl Macia B Oake. Kpome temmeparypsl
Macia OyaeM KOHTPOJIHPOBATh H €r0 YPOBEHb B 0ake Y.

o T »
Py o T2 "
E -
"| PemyxTop "
INepemycE0il
Hacoc FITAIaH
— HC ¢
OC @
¥
»| PAIHATOP | DaK
Tg . Y5

Puc. 2.9. Cxema cucTeMbl cMa3KU pelyKTopa

Jns onpeneneHusa BepmuH rpada COCTaBUM CIHCOK HEAOIYCTHMBIX CO-
OBITHH 111 JAHHOH CHCTEMBI:
1. IIpeBBINICHHE TEMIEPATYPhl MOJMIUITHAKOB IPEACIHHO JOIYCTHMOTO

sHaueHuss H, toects T; >H; T, >H; T;>H.

2. JlaBneHue Macia B HATHETAOIIECH MArUCTpaIl HIbKE HOpMBI Hy, To ecTh
P.<H,.

3. Yposenp Macnma B 0ake HIDKC MHHHMAJBHO Jomycrumoro H,, 1o
eCTh Yy < H, .

4. Temmeparypa Macia B 0aKe BBIMIC MAKCHMAIBHO AOMyCTHMOM Hj, TO
ecte T > Hj.

5. Temmeparypa mMacma B 0ake HIDKC MHHHMAJIBHO momyctuMoii Hy, 1o
ecte Ty <H,.
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6. TlepemyckHOH KJIAlaH MOCTOSHHO 3aKPBIT, TO €CTh MMEETCSI COOBITHE
Ks.

7. TlepenmyCKkHOH KIIamaH MOCTOSIHHO OTKPBIT, TO €CTh MMEETCSI COOBITHE
Ko.

IMepeuncncHube COOBITHSA OMPCACILIIOT BEpIIMHEI rpada. g ycraHos-
JCHUS TPHYMHHO-CIICJCTBCHHBIX CBSI3CH MEKIY 3TUMH COOBITHSIMHE MPOBEIACM
aHamm3 Gu3uKu (PyHKOIHOHMPOBAHMS CHCTEMBI CMA3KH IO HMCIOLICHCS CXeMe
(puc.2.9).

OmnpenenmuyM 3TH CBS3H W3 cieayromux cooOpaxkenud. [Tpessmienne Ty,
T, mmu T5 TpenebHO TOMYCTUMOTO 3HAUCHHS MPHBOANT K OTKA3Y PEAyKTOpA.
To ectb 3TH COOBITHA JOIKHBI OBITh 3aKIFOUHTEIBHBIME B IICTIOYUKE IIPHIMH U
caeacreuii (puc.2.10).

ITogBneHHE MOBBICHHON TEMIEPATY Pl MOAIMUITHAKOB MOKET MPOH30H-
TH TO CICAYIONIMM IPHUMHAM: BO-TICPBBIX, M3-32 MOBBINICHUS TEMIICPATY PbI

Macna B 0ake (coobrrue Ty 1> Hj3); BO-BTOPBIX, W3-3a MAACHHUA JABJIICHUA B Ha-

THeTaromen Maructpamm (coosrrue P, < Hy). B cBOrO ouepeap, MOBHIICHHAS

TEMIIEpaTypa Maciaa B 0ake MOXKET MOABUTBCA, €CJIH IEPEIyCKHOH KiamaH Ho-
CTOSIHHO OTKPBIT (Tipom3omnio coOsITHe Kg), TO €CTh MAaclo HE OXJAXKIACTCS B
pazuarope.

Puc.2.10. Tenouka IprUYUHHO-CIIEJCTBEHHBIX CBSI3EH MEXy HEUCIIPABHOCTIMHU
CHCTEMBI CMa3KU peIyKTopa



44

IMommkeHHOC TABICHHUC B HATIOPHON MATHCTPANH MOXKET OBITH 00YCIOB-
JICHO ABYMSI IPHYMHAMH: BO-TICPBBIX, CCJIM YPOBEHb MACia B OAKE HIHKE HOPMBI
(cobrrTre Y < Hy); BO-BTOPHIX, €CIH MAcio OYCHb XOIoaHOC (coObiTHe Tg <
Hy).

Hwuskas temmepaTtypa Macia B Oake MOSBUTCSA B TOM CIIy4ae, €CIIH Iiepe-
MyCKHOH KJIAIAaH OyJET IMOCTOSIHHO 3aKPBIT (T.€. MPOM301LI0 CoOBITHE K3).

Ecm pemouky NpHYHHHO-CICACTBCHHBIX CBSI3CH, H300PAKEHHYIO HA
puc.2.10, mepeBepHyTh, TO MBI HOJXYyUUM Tpad, Y KOTOPOTO B KOPHEBHIX (HA-

YaJIbHBIX) BEPITHHAX OyAyT MOMEIICHBI coObITHd Yi < Hy, K3 w Ky, a B BHCA-
yuX BepmmHAX OyayT momemens! codprrust T; > H, T, > H u T5 > H. 3101

rpad (puc.2.11) MO3BOIACT COCTABUTH TAONHILY COCTOSHHUI, MPHUHAB 3a HCHC-
MPABHOCTH BCC MCPCUUCICHHBIC BBIIIC HEAOITY CTHMBIC COOBITHSL.

- " -
HengocTarouselit aemcanne [1K & Sammcanue [IK B
: 3AKPBITOM
VpoBSHE Macma (S) P OTEPBITOM
. MOMOKEHIH (57) nonoxeHHH (S3)

HenIpaEaocTs @ @ OTkas
Hacoca (S4) ECHTIWIATOPA
- obryea (Ss)
/
TOIIIHITHHEOE
rﬂ <)

Puc. 2.11. I'pad mpuUHUHHO-CIEICTBEHHBIX CBSI3EH TSI CUCTEMBI CMa3KH

Ilpu TakoM moAX0Ae A 3TOH CHCTEMBI MbI ONPEACTHM OJHO UCHPABHOE
COCTOSHUE (KOrAa OTCYTCTBYIOT BCE NMEPCUUCIICHHBIC B CIIUCKE HEAOIYCTUMBIC
COOBITHS) W ACBATH HCHCIPABHBIX COCTOSHUI (KOTAA MPOUCXOANUT TOIBKO OJHO
W3 MICPSUYHCICHHBIX B CITUCKS HEAOMY CTHMBIX COOBITHIA).
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[Nox 3neMeHTapHBIMH TMPOBEPKAMH OyIEM ITOJPAa3yMEBaTh OLCHKY IMOSB-
JICHUSI WM HE TIOSBICHUS YKA3aHHBIX B CIHCKe COObITHH. [Ipmuem, ecim mpo-
BEPKA IMOKA3BIBACT, YTO JJI1 JAHHOTO TEXHUYCCKOTO COCTOSHHS IPOSIBIICTCA
HEZIONYCTUMOE COOBITHE, TO PE3YIbTAT MPOBEPKH IMIPHHIMACTCS PABHBIM HYJIFO.
W Hao0OpOT, eCM B XOAC MPOBEPKH OOHAPYKUBACTCS, UTO A JAHHOTO TCX-
HHYECKOTO COCTOSIHHS MPOSBIICTCS JTOIyCTUMOE COOBITHE, TO PE3yIbTaT Mpo-
BEPKH NMPHUHUMACTCSI PABHBIM CIUHHMIC. Echm Temeps mpu 3anoIHCHUH TabIu-
OBl B CTONOCIH C TMPOBEPKAMHM 3aIMCHIBATH HE COOBITHSA M3 IPEACTABICHHOTO
BBIIIC CITHCKA, A TIPOTHBOIOJOXKHbBIC UM (TO €CTh JOIYCTHUMBIC COOBITHS), TO
TOJy YE€HHAs Ta0muIa OyIET HMETh TAKOH e BU, KaK M A (Jy HKIHOHATBHBIX
MoaeacH. JICHCTBHUTCIBHO, AN HCHPABHOTO COCTOSHHA OyIyT HAOMFOIATHCS
TOIIBKO COOBITHS, IMPOTHUBOIOJIOKHBIC COOBITHAM CITHCKA, 4 B COOTBETCTBYIO-
IIeM CTOJIONE CIEAYET 3alucaTh CAUHHUIBL. [ OTIMYHS TOIyCTUMBIX COOBI-
THH OT COOBITHH, YKA3aHHBIX B CIHCKE, OyJCM MOMCYATh HX YCPTOH CBEPXY.

Hampumep, T; > H — Temmeparypa nepBoro IoIIIMITHUKA HAXOAUTCS B HOP-

ME.

C y4eroM BCETO CKA3aHHOTO TAONMHIA COCTOSHHH OyaeT COmepKarh Ac-
CATH CTOJIONOB W JEBATH CTPOK. JI7 YMCHBIICHHUS PA3MEPHOCTH TAOJIHUIIBI CO-
CTOSIHHS CIEIYCT ONPEACIUTh CIUCOK TOJIBKO TE€X HEHCIPABHOCTEH , KOTOPBIC
MBI KeJIacM OOHApY X uTh. Hanmpumep, W3 CTaTHCTHKH HEHCTIPABHOCTCH CHCTE-
MbI CMAa3KH, U3BCCTHO, YUTO B JKCIUTyaTAlMU BCTPCHAKOTCA CICAYIOIMHAC TCXHHU-
YECKHE COCTOSHUS W HEHCIPABHOCTH:

e Sy — HCIPABHOC COCTOSIHHC |

e S; — HCAOCTATOUCH YPOBCHB MacJia B 0ake ;

e S, — mepenyCKHOM KJIaNaH 3aBUC B 3aKPBITOM COCTOSHHH |

e S5 — mepernyCKHOM KJIanaH 3aBUC B OTKPBHITOM COCTOSHHH |

e S,—0TKa3 HACOCA |

e Ss5— 0TKa3 BEHTHWIITOPA 00y BA PagHaToOPA ;

e S¢— M3HOC HOIIIHUITHHKOB.
OTH HEHCTIPABHOCTH CIICAYET CBSI3aTh C COOBITIAMH U3 MPEACTABICHHOTO CITH-
CKA HCIOMYCTHMBIX COOBITHH W HAJIOXWTh HX HA Tpad) NPUIHHHO-
CICACTBCHHBIX CBsa3ci. Ha puc.2.11 mokazaHO, HA KakWe W3 COOBITHH OKAa3bHI-
BAKOT BIWAHHUC JSKCINTYATAITHOHHBIC HCHCIIPABHOCTH. HOJ’IBSY}ICB OTHM PHUCYH-
KOM, COCTaBHM TaOJNHIy COCTOSHHH (Ta0y.2.5), B KOTOPYIO BKIIOUMM TOJBKO
TEXHHUCCKUE COCTOSHUS, OIPEACTCHHbIC IIPE/ICTABICHHBIM CITHCKOM HEHC-
TPaBHOCTEH.
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B noay4eHHO# Tabmmre cocrosHuA S; (1 =0, 1, ...6) COOTBETCTBYIOT CO-
CTOSAHHAM, yKaSaHHBINI B CITUCKC HeI/ICHpaBHOCTeI\/’I, l'IOJ'Iy‘{eHHOM M3 OmbITa 3KC-

mwiyaramun. Ilposepku T > H, T, >H, T3 >H o3nauator mposepky
TEMIICPATYPbI MOJIIUITHUKOB HA TMPEIMET HE MPEBBIICHIS €¢ MPEACIbHBIX 3HA-

uenmit. [Tposepka Py < H; — 310 M3vepenue nasneHus B HArHETAIOMIEH Maru-

crpamu. ITposepkn Ty <H, . Ty >H5 . Yi < H, - 10 coorBercrBenno

H3MEPEHHE TEMIIEPATYPhI H YPOBHA Macia B Oake.

W3 asammsa 1abn. 2.5 creayer, uro m3mepenue temmeparyp Ti, T, u Ts
JACT OOWHAKOBYF) HH()OPMALMIO O COCTOSHHH MACSHOH CHCTCMBI. Takxke
oanHAKOBYH0 HH(OpManmro arot nposepku codbrruit Ky n Ty < Hy . Ta-

KuM 00pa3oM, MOJTyUCHHAS TadIHIa ABieTca H30bITouHoi. B padore [6] pac-
CMOTPCHBI BOIMPOCHI ONTHMHU3AIUH KOJIMICCTBA MPOBCPOK U B 3TOM y‘le6HI/IKI/I
MBI HX KACaThCs HE OyaeM.

Tabmma 2. 5 — Tabmuiia cocToSIHMI IS CUCTEMBI CMa3KH

m\S So S| S, S5 S Ss S
Y, <, 1 0 1 1 1 1 1

K, 1 1 0 1 1 1 1

K, 1 1 1 0 1 1 1
T <1, 1 1 0 1 1 1 1
T, > H, 1 1 1 0 1 0 1
Py <H, 1 0 0 1 0 1 1
T, > H 1 0 0 0 0 0 0
T,oH 1 0 0 0 0 0 0
T,oH 1 0 0 0 0 0 0

[Tpumep ncnonp30Banns (PyHKINOHAILHONH MOACIH M MOJCIH HA OCHOBE
rpa)a TPHIMHHO-CIICACTBCHHBIX CBA3CH I PCIICHHUA 331a9 JAUATHOCTHKH IO
BHOPAMMOHHBIM MAPAMETPAM MPHUBCACH B padoTax [42] (puc.2.12).
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Puc. 2.12. I'pad B3anmocBsI3elt COCTABISIONIIX BUOPAITIH KOPITYCOB
TTIA Turma I'TK-10-4

W3 stux TOPUMEPOB CIACAYCT, UTO 3TH MOACTH MOTYT HCHOJB30BATHCA I
pPemICHUA 3a0a4 BI/I6POZ[I/IaFHOCTI/IKI/I, HO OHH YHHUBCPCAJIBbHBIMHU C TOYKHU 3PCHUA
OIMUCAHHUA BI/I6paI.[I/IOHHOFO NOBCACHHA MCXAHU3MOB.

Konrpoasnsie BonpocsI K pazaeny 2.3

1. Uro Takoe rpa¢ mpUIHHHO-CICACTBEHHBIX CBI3CH?

2. Kaxkme mpemmymiecTBa mMeET rpad) NMPUIHHHO-CICACTBEHHBIX CBI3CH
niepen (Oy HKIHOHATBHOH MOJICIIBIO?

3. H3moxuTh NOCHEIOBATEIHLHOCTh MOCTPOCHWSA rpada IPHIMHHO-
CJICACTBEHHBIX CBA3CH HA MPHMEPE CHCTEMbI CMA3KH PEAyKTOPA.

4. Tlouemy mpu COCTaBICHHH TAOIMIBI COCTOSHHI B KaUECTBE IIPOBEPOK
HEOOXOAMMO HCIOIb30BaTh IPOTHBOIIOIOMKHbBIC HEAOIYCTHMBIM CO-
ObrTHA?
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2.4 AHAIIMTHYECKHE MO/Ie/IH HA OCHOBE AJIre0PAMIeCKIX
YpaBHeHMIi

Ecau cBa3b MCKAY BXOOHBIM BO3MYIICHHUCM, BHYTPDCHHUMH MAPAMCTPAMHA
00BEKTA JAAATHOCTHPOBAHWA W BBIXOJHBIMH JUATHOCTHUICCKHUMHU IMAPAMCTPAMHA
MPEACTABJICHA B BHIC anrcOpanvecKOro YPaBHCHHS HJIM CHCTEMBI anrcopantie-
CKHX YPAaBHCHHH, TO MBI HMEEM AHAIMTHYCCKYIO MOJCTH AIreOpamiecKoro
BHAA. B 3aBHCHMOCTH OT (DPH3MUESCKOTO XapakTepa 0OBEKTA AUATHOCTHPOBAHHUS
anreOpanyueCKue YpaBHCHUA MOTYT OBITh JTHHCHHBIMH HJIH HCJTHHCHHBIMEH. B
MPOCTCHIIEM CIIy4Yac MPH OMHCAHAN O0BCKTA THATHOCTHKH MOAOOHBIMH MOJC-
JSIMH 33/1a€TCSI CHCTEMA JIMHCHHBIX aNreOpantecKUX YPAaBHCHUH, B KOTOPBIX
KOJIHYICCTBO ypaBHeHI/Iﬁ PaBHO THUCTY HCU3BCCTHBIX MAPAMCTPOB TCXHUICCKOTO
COCTOAHHUA WM YUCITY OAUATHO30B (TO €CTh YUCIIY BI)I6paHHI>IX A JHATHO3a
TEXHHYCCKUX COCTOSHHUMH).

PaccmoTpuM ciyyalt mpeACTaBiICHUA MOACICH B BUAEC CHCTEMbI JIMHEH-
HBIX anreOpamdecKuX ypaBHEHHH. B oOmem Buae

[4]-[X]+[B]-[2)+ [c]- [r]= . .6

B atoM ypaBHeHuH X ., Z, Y COOTBETCTBEHHO BEKTODP BXOAHBIX BO3MY-
IICHUH, JCHCTBYIOIIMX HA OOBEKT, BEKTOP BHYTPCHHHUX NMAPAMETPOB OOBEKTA,
BCKTOP BBIXOJHBIX JHATHOCTHUCCKUX mapaMeTpoB. Marpuusl A , B , C aBns-
FOTCSl MATpUIAMH KO3(D()HUIHEHTOB YPABHCHHUS.

IIpu mpoBeAcHUH TUATHOCTHPOBAHMA, KAK MPABUIO, PACHOIATAKOT 3HA-
YCHWSIMH AUATHOCTHUYCCKUX MApPaMETPOB (T.€. H3BECTEH BEKTOP [Y]), MO KOTO-
PBIM HEOOXOIUMO OTPCACIUTH 3HAUCHHUS BXOJHBIX WM BHYTPCHHHUX IMAPAMCT-
posB (T.¢. onpenemuts BEKTOPH! [X] wm [Z]). C TOUKH 3peHHSA MATCMATHYCCKO-
IO PEHICHUA 33Ja4M AMATHOCTHKH MEXKIY BEKTOPAMH BXOJHBIX MAPAMETPOB
[X] 1 BEKTOpPOM BHYTPECHHHX MapaMeTpoB [Z] HeT paszamuuil. [103TOMy BEKTO-
pH [X] u [Z] moskHO 0OBCIUHHUTE B 0OIIHI BEKTOP [R], KOTOPBIH HAZBIBACTCS
BCKTOPOM BIMAFOIIAX (DAKTOPOB, M TOTHA YpaBHCHHE (2.61) mpuMeT BUA

[r]=[D][R]. @7
Bekrop [ Y] ¢ koMIOHEHTaMH y; HA3IBAKOT EIIe BEKTOPOM OTKJIHKA CHC-

TEMBI HA BEKTOP BO3MYIIAOIHUX (akTopos [R] ¢ KOMIOHEHTaMH T;.
BOJIbIIMHCTBO JTMHEHHBIX MOJCICH, MPUBEACHHBIX K OKOHYATCIHLHOMY
BHIY, Pa3peIICHbl OTHOCUTEIBbHO BBIXOJHBIX JHATHOCTHUYECKUX MNAPAMETPOB
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(OTKIMKOB) M ONMHUCBIBAIOTCA CHCTeMOH ypaBHeHHil Buaa (2.7). Kaxmoe ot-
JEIbHOE YPAaBHCHUE B 3TOM CHCTEME MPEACTABILIET COOOH 3aBUCHMOCTb OJHOIO
OTKJIMKA OT HECKOJIbKHX BIMAIOLIMX (DJaKTOPOB.

B OoxpmmHCTBE CiIy4acB I 331a4 TUATHOCTHKH HMCIOT 3HAUCHHC HE
aOCOJIOTHBIC BEJIMYUHBI IAPAMETPOB, & OTKJIOHCHHE 3THUX INApaMeTpoB OT
HOpMEL [To3TOMy, C y4E€TOM THHCHHOCTH CHCTEMBI YPABHCHHUI, 3aTAHHBIX BbI-
pakeHueM (2.7), €ro NpeAnOYTHTEIbHEE NEPENHICATh B BHC

[AY] = [D] . [AR], (2.8)

rae [AY] — BeKTOp OTKJIOHCHHH JUATHOCTHUECKUX MAPaMETPOB (OTKJIUKOB);
[AR] — BEKTOp OTKJIOHCHHH BIHIOMMX (DAKTOPOB.
JIMHCHHOCTE MOJICITH O3BOJIACT MPCACTABHTS OTKIIOHCHUS B OTHOCHTCITb-
HOM BHJC, UTO ABIICTCA 0COOCHHO YAOOHBIM :

[6Y]=[D] - [6R]. 2.9)

Bexkrop [3Y] ecTb BEKTOP OTHOCHTEIBHBIX OTKIOHCHHH OTKIMKOB (IHArHOCTH-
YECKHX IapPaMETPOB), KOTOPBIH 331aCTCsI CBOMMH KOMIIOHEHTaMu Oy;. Bekrop
[BR] ecTh BEKTOp OTHOCHTCITBHBIX OTKJIIOHCHHH BIHAOMAX (PAKTOPOB, KOTO-
PBIif 3a71aeTCA CBOMMH KOMITOHEHTaMH OT;.

Marpuna [D] maseiBactca marpuueh koaduumenros smstausI. Kaxmas
CTPOKA TAKOW MATPHIBI COACPKUT KOI(P(PHUIMEHTHI, KOTOPBIC MOKA3BIBAIOT BO
CKOJIBKO pa3 (Ha CKOJBKO %) M3MCHHTCSH JAHHBIH OTKJIHK (BBIXOJTHOM AHATHO-
CTHUCCKHI MapaMeTp) NPH H3MCHCHHH OTHOTO W3 BO3MYINAIOMHX (DAaKTOPOB
Ha 1%.

Marpuny [D] yao0HO npeacTapnsare B TabmimdHOM BHAc. Takas Tabmmma
HA3bIBACTCS TAOMMICH KOI(PHUIMCHTOB BIMSHUSI W BBHITJUIAUT CIEAYFOIIUM
o0Opa3oM. B 3arooBkax CTONOIOB YKA3BIBAIOTCSA OTHOCHTCIBHBIC OTKIOHCHHA
BIHAOIMNX (akTopos 81, B 3aroioBkax CTPOK yKa3bIBAOTCHA OTHOCHTEIBHBIE
OTKJIOHCHHS OTKJIMKOB (IMATHOCTHYCCKHMX MapameTpoB) dy;. B xierke, mexka-
ImCH HA TCPCCCUCHHH i-H CTPOKH H j-TO CTOJIONA, 3aMHUCHIBACTCA COOTBCTCT-
ByrOIHH k03(uuneHt BaugsHuda  dij, KOTOPBIH MOKA3BIBACT HA CKOJBKO MpPO-
IICHTOB M3MCHHUTCA i-H OTKJIHK MPH W3MCHCHHH j-TO BmAromero ¢akropa. Ta-
Kag Tadbmuua (Tada. 2.6) moxoka Ha TAOIHMIy COCTOSHHA, OJHAKO B 3TOH Tad-

JUIC Pa3sMCIICHBI HC HYJIM WM COWHWIBI, d I(OC-)(I)(I)I/II.[I/IGHTBI BIMAHHAA.
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Ta6mua 2.6 — Ot By TaGIUITHL KO3 () PUITMEHTOB BIVISTHIS

dy; \ o, dr, 8r; St,,
6}71 dn dy dim
6y 5 dy dy; dom
dy; diy dy dirm
Syn dnl dnj dnm

Hcnomp3oBanue TaOmIpl KO3((OHUIHCHTOB BIHSHHS YKE MO3BOJICT Pe-
IIATh 33Ja4M ONPEICICHHA TEXHUYECKOro cOCTosHuA. Hanmpumep, 3Has u3Me-
HEHHE OTKJIMKOB, OIICHUTh M3MCHECHHC BIILTIOIIMX (PAKTOPOB, KOTOPHIC HETIO-
CPEACTBEHHO CBA3AHBI C MAPAMETPAMH TEXHHICCKOTO COCTOSAHUA.

OTMeTHM, YTO HAa MPAKTHKE AMATHOCTHHCCKHE 33/1a4d damme Bcero Qop-
MYJHPYIOTCS CICIYIOMMM 0OPa30M: II0 M3BECTHBIM H3MEPEHHBIM 3HAYCHHIM
JHATHOCTHYECKHX MAPAMETPOB (OTKJIHMKOB) y; OMNPEACIHTh TEXHHYECKOE CO-
CTOAHME (IIOCTABUMTH AHATHO3). ECIy cumMTaTh, UTO BaHArOIMI (hakTop Ij ompe-
JIeJSIET KaKyH0-Tu00 HEHCIPABHOCTD, 4 BCE OTKJIMKH (IHATHOCTHYCCKHUC Iapa-
METPBI) MOTYT OBITH H3MEPCHBL, TO NMPEIABIAYINEE BBIpAKCHHE (2.9) MOXKeET
OBITH MPEACTABICHO B BHU/C, MO3BOJLIIOIIEM HANMPAMYIO pemars chopMyIupo-
BAHHYIO BBIIIIC 33a4y:

[5R] = [DI'[8Y] . (2.10)

Marpuma [D]” sBasercs oGpaTHO# 118 MATPHIIEI KO3()(HIHEHTOB BIHS-
HuA [D] 1 Ha3bIBAacTCA AMArHOCTHYECKOM [26]. /IMAarHOCTHYECKYHO MATPHUIY
TaKXE MOXKHO IPEICTABHTH B BHUJC TAOIHMIBI, TAC 3ar0JIOBKAMH CTOIOLOB SIB-
JSIFOTCSL OTKJIOHCHHSI M3MEPACMBIX NAPAMETPOB OY;, a 3arojJOBKAMH CTPOK —
JUATHO3BI TEXHHYECKOTO COCTOSIHHS, ONPEACICHHbIC OTKIOHCHHAMH BIHSIO-
X (paxTopos Or;. JlaHHAS TaOIHIA TAKKE MOXO0XKA HA TAOIMITY COCTOSHME H
€€ MO’KHO HCIIOIb30BATh IS PEIICHIS 3a1aY THATHOCTHKH.

OTMeTHM TaKKe, 4TO B 3TOM KJIACCE MOJEJCH MOTYT MCHOJIb30BATHCS aJl-
reOpanyecKue BBIPAKCHUS, B KOTOPHIX HECKOIBKO OTKIHMKOB CBSI3aHBI C He-
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CKOJBKUMHE (DAKTOpaMHM W OHH HE Pa3pEHICHBI OTHOCHTEIHLHO OTKJIHMKOB, Ha-
MPHMEP CIACAYIOIETO BUAA!

[CI[3Y] = [A][SR].

roe [Cl u [A] — wMarpumsl K03(Q(HUIMCHTOB BAMAHUSA COOTBSTCTBCHHO IS
OTKJIMKOB W IS BIHAOMIAX (PAKTOPOB. DTy CHCTCMY YPABHCHHI MOXHO Ppe-

IATE My TEM TOCIIEA0BATETBHOM MOICTAHOBKH HJIH B MATPHYHOM BHJIE:
[3Y] = [C]"[A][3R].

Crenas noacranosky [D] = [C]'[A], mOZyumM BHIPOKCHHE, COOTBETCT-
Byromiee (opmye (2.24). Takum 00pa3oM, COOTBETCTBYIOIUMH PEOOpazoBa-
HUSIMH M B 3TOM CJIy4a€ MOXKHO ITOJIYIHTh HCKOMYFO MaTpHIy KO3(P(QHIUCHTOB
BIIISTHHSL WJTH TUATHOCTUYECKY 0 MATPHILY .

MBI paccMOTpenH CIy4ail MpeACTABICHHUA MOACITH B BHIAC CHCTEMBI JIH-
HEHHBIX anreOpamdecKkux ypaBHEHUH. OQHAKO MOAETH MOKET OBITh MPEACTAB-
JICHA B BHJC CHCTEMBI HEIMHEIHHBIX anreOpanveckux ypaBHeHui. Ecmu mepso-
HAYAIbHBIC AITeOPaNyCCKUE YPABHCHIS, OMMCHIBAIONINE OOBEKT, MPEICTABIC-
HBI B HETMHCHHOM BHJE, HCOOXOIMMO MPOM3BECTH MX JHHEapu3aImo. Jinnea-
PH3AIME0 MPOBOIAT B 3aBHCHMOCTH OT BHAA HCTHHCHHOCTH (yHKUIHH [26].
Hmerommiicst OmbIT MOKA3BIBACT, YTO €CIU OOBEKT AMATHOCTHKH OITHCHIBACTCS
MOJCTFF0 B BHAC CHCTCMBI aIrcOpamveCKUX YPaBHCHHH, B MHO00H CHTyaImmu
MO’KHO TIEPEHTH K CHCTEME JTHHCHHBIX aNrcOpPanvecKuX YPABHCHUH, BBIPAKCH-
HBIX OTHOCHTEIIFHO KKJO0T0 IapaMeTpa WM OTKIHKA. [IyTeM COOTBETCTBYIO-
X OpeoOpa3oBAHUK OMPSACTATH (MOMYYHTh) MaTpuny (Tadmny) xo3(h¢u-
IHUCHTOB BJIMAHUS HIH JHATHOCTHUCCKYFO MATPHILY (TAaOIHIIY ).

Hamnbonee apkuM mpuMepoM HCTIONB30BaHI MOJOOHOTO KIIAacca MOACICH
SIBILIFOTCSI MOJICTIH, KOTOPBIE CO3AHBI I JHATHOCTHPOBAHMS IMPOTOYHOH Jac-
TH ABHAIMOHHBIX Ta30TypOHHHBIX asurartenci (['T/) U uxX CHCTEM peryIHpo-
BaHUA 0 TEPMOTA30AMHAMIYCCKUM napaMeTpam [15, 26, 27, 28].

Heo0xoamMo0 OTMETHTH, YTO TPH CIECKTPAILHOM OITHCAHWN BHOPALMOH-
HBIX IIPOIIECCOB, MATEMATHYECKAS MOJCIb, CBI3BIBAOINAS MTAPAMETPHI COCTOSI-
HUSI ¥ BUOPAIMOHHBIC TTAPAMETPBL, TAKKE ABILICTCS AHATUTHICCKOX HA OCHOBE
anreOpanIeCKUX YPaBHCHHUH.
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KonTpoanHbie BONPOCHI K pasaety 2.4

1. Kak mepeiith OT MOJACTH B BHAC THHCHHOTO aNTcOpPandIcCKOTO YpaB-
HCHHA ¢ a0COMFOTHBIMH 3HAYCHUSAMH JHATHOCTHYCCKHX MAPAMETPOB K
MO/IC/TH B OTHOCHTCITBHBIX OTKJIOHCHHAX?

2. Uro tarkoe xo3(pdurmmentsr BmisHuA? OOBACHHTE HX (DH3HUCCKHH
CMBICIL.

3. Yro takoe Tadimmna kK03()PHINCHTOB BAMAHUSA, YTO TAKOC THATHOCTH-
yecKkas MaTpura?

4. 3aueM TPOBOOUTCA JTHHCAPH3AUMSA HCITHHCHHBIX aarcOpamucCKuX
VpaBHCHHUH?

2.5 AnaquTHyeckne Mojae M B Buje AuddepeHnansHbIX
ypaBHeHHii

Hamnbonee yacTto aHAIMTHYECKHE MOJCHH B BHAC Au(depeHImanbHbIX
YPaBHCHHH MPUMCHIIOTCA B BHOPALHOHHOW THATHOCTHKE. JTO CBA3AHO C TCM,
4yT0 BHOpanus (YIPyTHE MEXaHHUYCCKHUE KOJCOAHMT) MEXaHU3MOB — 3TO HX pe-
aKOus Ha ACHCTBUE TPHIOKECHHBIX BO3MYINAOIINX CHJL, 3 OCHOBHBIM MaTeMa-
THYECKHM aMIapaToM 71 aHAIM3a BHOpanuu (YIPYTHX MEXaHHUICCKUX KOJIe-
OaHmiT) TEXHHIECKUX YCTPOMCTB ABILICTCSA anmapar audhepeHINATbHBIX YPaB-
HeHuit [21, 22, 23, 24].

BubpamnonHoe (k071¢0aTCIHHOC) MMOBCACHHC TCXHUUICCKUX CHCTEM OIIH-
ceiBaetcsl audepeHInaNIbHBIM YpaBHEHHEM (CHCTEMOH YpaBHEHHI), Y KOTO-
poro (kaxk MpaBWIO) B MPABOIl YACTH HAXOAUTCS AHATUTHYECKOE BBIPAKCHHE,
OTIPEICILIIONIEE 3aBHCHMOCTh BO3MYIAIONINX CHJI OT BPpeMEHH. B neByro vacTe
3TOr0 ypaBHEHUS (CUCTEMbI YPABHCHUI) MOMEIIEHBI MPOU3BOHBIC IO BPEMECHH
MEPEMEIICHNA TOYCK MEXaHM3Ma € KO3(DPUIHCHTAMH, XapaKTCPH3YIOMUMHU
HHEPLMOHHBIE (MAcCOBBIC), YIPYTHE (KECTKOCTHBIC) W AeMIpupyromue (pac-
CCHBAIOIHC) CBOHCTBA 3TOT0 MexaHm3Ma. OTCIOIA CICAYET, UTO aHAIN3 BHO-
POAKyCTHYECKHX TIPOIIECCOB IS IICTCH AMATHOCTHKH MO3BOJIICT BBISBHTH Ta-
KHE HEHWCIPABHOCTH, KOTOPBIC MPUBOAAT K M3MCHCHHIO ACHCTBYIOIIMX HA ME-
XaHU3M BO3MY IIAOIINX CHJI WM K H3MCHCHHIO HHEPIMOHHBIX, )KECTKOCTHBIX U
JeMI(pUPYIONIMX CBOMCTB 3TOTO MEXaHM3Ma (HAmpuMep, pa30alaHCHPOBKY
pOTOPOB, HAPYIIECHHE COOCHOCTH POTOPOB, BOZHHKHOBCHHE TPCIIHMH, HEHC-
MPABHOCTH MNOAIIUIHHMKOBBIX y310B M T.L.). IIoACHHM 3TO Ha MpOCTeHImeM

TpUMEpeE.




















































































































































































































































































































































































































































































