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IlpumeHeHHe AaBTOMATH3HPOBAHHON MOACHCTEMbI /JIsl  OLEHKH
CTPYKTYPHBIX NOKa3aTejeil HEPOBHOTHI MPOAYKTOB NpPsIeHUS
C.I'. Cmupnosa, I1.H. Pynoscknii, A.I1.CopkuH.
(KocTpoMckoit rocy1apCcTBEHHBIM TEXHOJIOTUUECKUN YHUBEPCUTET)
IIpeonacaemcs aemomamusuposannas noocucmema 0/ OYeHKU

CMPYKMYPHLIX NOKA3ameell Hepo8HOmMbl NPOOYKMO8 NPAOeHUsL.

B naGopatopusix TEKCTWIBHBIX MPEANPUATUA O HEPaBHOMEPHOCTH
OPOJIyKTa TO 3aJaHHOMY CBOWCTBY (JIMHEHHOW IUJIOTHOCTH W Pa3pbIBHOM
Harpy3ke) CyAsT 1O 3HAYEHUIO €ro KBaJpaTUyHOW HepoBHOTHI [1]. OmHako
€IMHCTBEHHOE YMCJIOBOE 3HAYCHHE HEPOBHOTHI HE MOKET y4Ye€CTh M OLECHUTH
XapaKTep U3MEHEHHUS CBOMCTB UCCIEAYEeMOTO MapaMeTpa, KOTOPbIA MOXKET OBbITh
paslInyueH: CIy4aHbIi, TepUOIUIeCKui, (QYHKITMOHATBHBIN U T.11.[2]

[IpyunHaMu NEPUOINYECKON HEPOBHOTHI MPOAYKTOB MPSAICHUS SBIISIIOTCS
NEPUOUYECKU JeHCTBYIONME (DAKTOPHI, TJIABHBIM 00pa3oM Je(eKTHbIE OpTraHbl
TEXHOJOTHYeCKoro oOopynoBanus. CrydailHass HEpOBHOTa BO3HUKAeT B
npolecce YTOHEHHs MPOAYKTa M CABUTA BOJOKOH B BBITSHKHOM MPUOOpPE MAIIVH,
MMEIOIIEM CIIy4allHbId Xapaktep. JJIsi JTbHSHOW MpSIKU XapaKTEPEH CIIOKHBIN
KOMOHWHHMPOBAHHBIM BUJ CTPYKTYPHON HEPOBHOTHI.

B Hacrosimmee BpeMsi 4 ONpPENENICHUS XapaKTepa CTPYKTYpPHOU
HEPOBHOTHI TMPOAYKTOB TMPSACHUS MCHOJB3YIOT HECKOJIbKO MeToloB [l1],
HanOosee d(PEKTUBHBIM SIBIAETCS METOJ| CHEKTPATHHOTO aHAJIM3a HEPOBHOTHI
MPOAYKTOB HPSACHHUS.

B nauvane 90-x rr. npouuioro CTojaeTusi KOJUIEKTUBOM MOJI pPyKOBOJCTBOM
npodeccopa B.II. XapknHa ObUIH CO3MaHBI ABTOMATH3UPOBAHHBIC KOMILICKCHI
KOHTPOJISI HEPOBHOTHI JIMHEHHON MJIOTHOCTH TpoaykToB mpsiaeHus KIIA-1 u
KJIA-2 [3] ¢ COOTBETCTBYIOUIMMHU MPOrPAMMHBIMU TPOJYKTaMU Ha 0Oaze

onepannoHHoi cuctembl MS DOS.



Ha cerognsimanii nenp coznan komiuieke KJIIA—M [4], kOoTopeli sBI€eTCS
MOJICPHU3HPOBAHHBIM BapuaHTOM JiabopaTopHbix komriuiekcoB KJIA—1 u KJIA-
2. llenbro MOIEpHU3AIIMN CTAJIO MOBBIIIEHUE SKCILTyaTAIlMOHHBIX XapaKTEPUCTUK
YCTPOMCTB 3a CYET COMNPSIKEHUS H3MEpPUTENbHbIX 050KOB ycTpoiictB KJIA ¢
COBPEMEHHBIM TMEPCOHATBHBIM KOMITBIOTEPOM, PaOOTAIOIIKUM O]l YIpPaBICHUEM
onepanoHHeix cucteM cemeiricrea WINDOWS, uto ympoctuiio Obl guanor c
[OJIb30BaTeNIeM 3a CYET JAHAJOrOBbIX (OpPM M KHOMOYHOro MeHr. [l
oOecrieyeHUs] TakOW BO3MOXKHOCTH BHECEH Psii M3MEHEHUHW B KOHCTPYKIIUIO
AJNIEKTPOHHBIX OJOKOB YCTpoMcTBa M pa3pabOTaHO HOBOE MMPOTrpaMMHOE
obecrieueHue.

JlaHHBI  KOMIUIEKC TO3BOJISIET ONpENEeNsaTh IOKa3aTelid KadyecTBa
OPOJYKTa W TEXHOJOTMYECKOTO Ipolecca. DTH TOKa3aTelu ONPEeesioTCs
MyTeM CPaBHEHHUS CIEKTPOTpaMM HJICAJIbHOTO U PETHHOTO CHEKTpa MPOIYKTa.
AHanu3 CHEKTPOB HEPOBHOTHI NPOJYKTOB MPSACHUS JbHA B 30HE PalbOTHI
BBITSDKHOTO TPUOOpa MO3BOJIAET OMPENENTUTh BaKHBIE MOKA3aTeNd CTPYKTYPHI
KOMIUIEKCOB JIBHSHBIX BOJIOKOH B MPOAYKTaX NpsiAeHUs (CpeaHssi JMHEWHas
mWIOTHOCTE (T, MTEKC), CpeAHsAs JUIMHA KOMILIEKCOB BOJOKOH (I, MMm),
ko3 dunment Bapuaruu 1o yuHe BosokoH (C; %)). A Takke IUCIECPCUIO
HEPOBHOTHI MPOAYKTA IO JTUHEUHOMN MIOTHOCTU B 30HE BhITATMBaHUs 10-400 MM
(C\%), paBHYIO IUIOIAXH IO KPHUBOH CIIEKTPAa HEPOBHOTHI B 3TON 0OJIACTH.
KonnuecTBeHHasi OLleHKa MPUBEACHHBIX BBIIIE MapaMETPOB MOMOTaeT PacKpbITh
XapaKTep U CTPYKTYPY HEPOBHOTHI MPOAYKTA [2] U MOXKET ObITh MCIOJIB30BaHA
IpH  pacyeTe MPOYHOCTHBIX XapaKTEPUCTUK MPOAYKTOB TpsiaeHus  [5].
Pe3ynbTaThl BBIUMCICHHS CHEKTpa AUCHEPCUHN ISl MHTEPBAJIOB C pPa3IUYHBIMU
JUIMHAMHA BOJIH MOTYT OBITh HWCIIOJNB30BAaHbI ISl TUATHOCTUKH TEXHHUYECKOTO
COCTOSIHUSI TEXHOJIOTUYECKOTO 000PYI0BaHMUSI.

OnHako Ha3BaHHBIE MPOrPAMMHBIE KOMILIEKCH UMEIOT PsiJi HEIOCTATKOB:

1. OrnpeneneHue YKMCIOBBIX XapaKTEPUCTUK MPOJIYyKTa MPOBOIAUTCS B

pexuMe pyyHo2o TOA0OpA 3HAYECHHM ONUCAHHBIX BBIIE MapaMeTpoB U



MpearnosaraeT CHadaza BBOJ MPUOIMIKEHHBIX YACIOBBIX XapaKTEPUCTHK, a 3aTEM
UX U3MEHEHHUE J0 HaWJIy4llled CXOAUMOCTHU TpadukoB pabouero U uaeaqibHOIrO
CIIEKTPOB, OMNpeJeTeHNe KOTOPON MPOBOJIUTCA 8u3yanbHo. B pe3ynbrate Takoro
aHaIM3a TOKA3aTeIu CTPYKTYPhl KOMILJIEKCOB BOJIOKOH B IMPOMYKTAX MPSICHHS
(T, MTekc; | , MM) ONPENENAIOTCS CYObeKmueHo, TUIbL Ha 0a3e OIbITa M 3HAHHIMA
oreparopa, 4To, B CBOIO Ouepe/lb, TpeOYyeT OT HEro 8bICOKOU KBAIU(PUKAIIUU U
3HAHUS MPOIECCa, YTO HE BCET1a BO3ZMOXKHO.

2. [Tonbop mokKa3arenaeii CTPYKTYphl KOMIUICKCOB BOJOKOH U
nocTpoeHue rpaduKoB CpaBHEHUSI ATAJTOHHOTO (YCPEAHEHHOTO pabodero) u
UJICATBHOTO CIICKTPOB IMPOBOJUTCA B Pa3HBIX JKPaHHBIX (opMax M MPOCMOTP
BO3MOXKEH TOJIBKO TIOCJIC€ COXpaHEHUs 3HAYCHUW 3aJaHHBIX IMOKa3aTelied BO
BHEITHUH (aiiy, YTO NPHUBOJIUT K HEYMOOCTBY JUISI ITOJIH30BATENS M YBEIMYUBACT
BpEMEHHBIE 3aTpaThl HAa 00PabOTKY.

B cBs3u ¢ 3THM cTaBUTCS 3aj1a4a CO3JaHMS IMOJCUCTEMBI, TIO3BOJISIONICH B
aBTOMATU3WPOBAHHOM PEXKHUME OMPEACNIATh MOKA3aTeNd CTPYKTYPhl KOMILIEKCOB
BOJIOKOH B MPOAYKTaX MPSAICHUS U3 YCIOBUS HAMITYUIIeH CXOIUMOCTH paboyero
U UJICAJIbHOTO CIIEKTpa.

[Iporpamma gomkHa OTBEYaTh CIEIYIOUTUM TPEOOBAHUSIM:

1. PaboraTh ¢ onepannoHHBIMU cucTeMaMu cemeiictBa Windows;

2. NmMers ymoOHBIM W MPOCTOM IS HEOIMBITHOTO IOJIh30BaTEIsS
uHTepeiic;

3. OcymiecTBIsATh aBTOMAaTUUECKUH MTOJ00p ONTUMAIBHBIX ITAPAMETPOB

TEOPETUYECKON (YHKIMH, TPU KOTOPHIX OTKIOHEHUS OT pealbHOW (DYHKIUU
OyJyT MUHUMAaJIbHBIMU (TIO pe3y/bTaTaM ONTHMHU3AIINN);

B pamkax noctaBieHHOU 3a7a4M B CTaThe [ 6] mMpUBEAEHBI MATEMAaTHUYECKUE
MOJEIN [Ji1 TOCTPOCHHS HEMPEPBIBHOTO CHEKTpa HIACATBbHOIO MPOAYKTa M
OmnpeNieNieHus] TOoKa3aTeaed CTPYKTYpbl KOMIUIEKCOB BOJIOKOH B MPOAYKTax

MIpAACHUA. HOCKOJ’IBK}/ PacucT IMPOBOAUTHCA AJIA OAUCKPCTHOI'O CIICKTpPA, TO €CThb



IUIsL OIPEJIETIEHHOr0 Habopa JJIMH BOJIH Aj, TO COOTBETCTBEHHO MaTeMaTH4YECKUE
MOJENN IPUMYT CJIETYIOIINA BU:
B cllydae €Clid NPUHSTh, YTO MPOAYKT 0Opa30BaH U3 BOJOKOH OJAMHAKOBOMN

JUIAHBL

Ah(lg 4;) = K —Z1 (1)

rae Ah(lg i) — ammuTyaa KojeOaHuH, COOTBETCTBYIOIIAS JJIMHE BOJHBI A
(4i=10..400 mm);
| — nMHA BOOKHA, MM;

K — mocTostHHBIN 1151 JaHHOU TPshKU KOA (D PUITHUEHT.
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3aech 1, T, - cpenHsist TMHEHAs THIOTHOCTD MPSIKUA U BOJIOKHA, MTeEKC.

Eciu npoaykr oOpa3oBaH ©3 BOJOKOH pPa3HOM JJIMHBI, MpHYEM
mITaneibHas — JguarpaMMa  MpEJCTaBIseT HAKIOHHYIO MPSMYI0  JIUHUIO
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Trac Im,lo — MaKCUMaJibHas1 1 MUHUMAaJIbHAas JJINHAa BOJTOKOH.

, 3)

Ah(lg ) =

WN3Mensss 3HaueHUs CpeaHEW [UIMHBI U JIMHEMHOM IUIOTHOCTH BOJIOKHA
(ecnu pOAYKT 0Opa30BaH U3 BOJIOKOH OJIMHAKOBOMW JIJIMHBI) WJIM MUHUMAJIbHOM
(In), makcumanbHO# (lg) ATMH BOJIOKHA W €ro JIMHEWHOW IUIOTHOCTH (€CIH
MPOAYKT 00pa3oBaH M3 BOJIOKOH Pa3HOM JJIMHBI) CTPOUTCS ONTUMHU3AIMOHHBIN

rpaduK M3 YCIOBHUSI HAXOXKJCHUS HAMMEHBILETO 3HAYCHUS 1IeJIEBON (PYyHKIMU



CKO. LeneBas ¢pynkuus (mokaszatesib 3QpPEKTUBHOCTH MPUHUMAEMOTO PEILIECHHUS )

HMMeEET CIEAYIOINUI BUI:

400 9 9
CKO= Y (Ahllg4TP-AnTlga®). @
)’i :10
rne — Ah(lgh) m  Ahy(/gli)) sKcmepHMEHTalbHOE W TEOPETHUYCCKOE

(pacueTHOE) 3HaUYEHHUE HEPOBHOTHI B A; -il TOUKE CIEKTPA;

CKO — cymma pa3HOCTEH KBaapaTUYHBIX OTKIOHCHHH MEXIy 3HAUYCHUSIMHU

OKCMIEPUMEHTAIBHON M TEOPEeTUIECKON (PYHKIMN B Aj-X TOUKaX CIEKTpA.
Kputepuii onTUMalbHOCTH, B HAIllleM Cllydae, HAXOXKIACHHE HAUMEHBIICH

CYMMBI pa3HOCTEH KBAJPAaTUYHBIX OTKJIOHCHHH MEXKIYy TEOPETUYECKOH W

skcnepuMeHTanbHoM QyHkimsMu: CKO — min,

[lo pe3ynbTaraM MoCTPOECHUS ONTUMU3AMOHHOTO rpaduka u3 Gopmyin 1 u
3 omnpedensoTcs CTPYKTypHble moka3atenu BosokHa(T, |;) u Berumchsercs

AUCTICPCHUA HCPOBHOTHI IIPOAYKTA I1O JIMHEMHOW MJIOTHOCTHU B 30HE BBHITSTUBAHMS

10-400 mm (C,%)

| 100%-K?
B n

cv? (5)

rae Ko — nocrossaabiid ko3¢ dunueHt (Ko = 1.3 nis npHa);

N — CpeaHEC YMCIIO BOJIOKOH B IIOIICPECYHOM CCUCHHUU IIPSIKU,

T

=1, 6)

[TopcucrtemMa aBTOMATM3UPOBAHHOTO pacyeTa MOKAa3aTeled CTPYKTYpPHOU
HEPOBHOTHl ~ NPOJYKTOB  NPSACHUSA  pealn30BaHa  IOCPEACTBOM  CPEJIbl
nporpammupoBanuss Delphi Ha ocHOBe Meroma MOKOOPIWHATHOTO CITyCKa
MHOTOMEPHOM 0€3yCIIOBHOM onTUMU3aIuu [5], oqHa u3 pabounx ¢GopM KOTOPOro
npejcTaBieHa Ha pucyHke 1. 3mech rpaduk 3eI€HOro 1BETa — TEOPETUYECKUU

rpaguK, TMOJYYEHHBIH IO pe3yJabTaTaM ONTUMH3ALNM, KpacHbIM rpaduk



IIOCTPOEH MO MCXOJHBIM JIaHHBIM YMCIIOBBIX XapaKTEPUCTHK CIIEKTpa.
Pe3ynpraThl  aBTOMaTMyeckod  OoOpaOOTKM  MpPEACTaBIEHBI B OKHE

<Ontumuszauus™>. llonHoe omnMcaHnue airopuTMa U METOAUKH  padOThI

MOJICUCTEMBI TIPEICTaBICHO B padore [6].

& CneKTp c 0AMHAKOBOH A/IMHOH BO/IOKHa

. 1 3Farpyznte cnektp Mapamemper cnekmpa
% [

50 Homep cnewmpa 11

5
70
65
Gl

Peeymrpommre meopemuyecKium BJI'J.?QbIIKl.'HU

] < ? | T npaxu =68 Texc

50 M < # | T aonowna =3600 mTexc
45
40
35
30
25
20
15
10
]

< 3| lopeduan =23 mm

Onmunnzawus

’ ORRUMU3ELIR

CpeaHAa AnuHa BonakHa ke | |26

mTekc BonokHa | | 3670

K 13

H.bmﬁ:qﬂl CV2 775, 111764705852

0 f [ Mocmpoume 2pagiuy onmusu3aLuL
Tem Scm T0cwm S0cm T Sm 10w Sl 1008 lgffambe

V Hannsre

CoxoaHumb AHEYEHLA

Puc.1 [Ipumep oxna padodeit hopmsI.

[IpenBapuTenbHble 3KCHEPUMEHTHI MPOBOAWINCH HA JIBHAHOM CYpPOBOWU
npsoke 68, 56 u 48 Tekc u3 neHTsl, BeipaboTanHoi Ha BKJIM «Axtusy. O6pasisi
npsokun  mHOM 100 MerpoB  mporossmchk uepe3 kommuieke KIIA-2 B
MATUKPATHON MOBTOPHOCTH. BBIIIM MOJTyYEHBI CIEKTPBI HEPOBHOTBI UCCIEAYEMBIX
o0pa3loB TpsSK M WX YHUCIOBBIE XapaKTepUCTUKH. B pesynbrate pyurnoeco
nonoopa Ha OCHOBE 6U3VANIbHO20 CPABHEHUS HEANBHOTO (TCOPETHYECKOIo) U

STAJIOHHOTO  (YCPEAHEHHOTO PEalbHOT0) CIEKTPOB  KBATH(DHUIIMPOBAHHBIM



ONEPATOPOM OIPEIETIEHbI MOKA3aTeNIN CTPYKTYPHOW HEPOBHOTBI MCCIENYEMBIX
00pa3LoB NpsKU, KOTOPbIE IpeacTaBieHbl B Tabuuue 1. [lonydyeHHble yncaoBbie
XapaKTEPUCTUKHU CHEKTPOB OBLIM MCIOJIb30BAaHbl B KAUE€CTBE MCXOAHBIX JaHHBIX
JUIsl TIOCTPOEHUSA Tpaduka peasbHOro CHEeKTpa B MOJCUCTEME KOHTPOJIS
CTPYKTYpPHOM HEPOBHOTHI NPOAYKTOB MNPAJCHUSA, A MOKA3aTeIM CTPYKTYpHI, B
KauecTBE KOHTPOJIbHBIX 3HAUEHUMN, XapaKTEePU3YIOLUIUX MPaBUIBHOCTH PaOOTHI
npeanaraemoit nojacucremsl. [lo Meronuke, onrcanHoi B [6] Obuta mpoBeaeHa
00paboTKa YMCIOBBIX XapaKTEPUCTUK CHEKTPOB, pe3yJabTaThl KOTOPOM
npejcTaBlieHbl B Tabauue 1.

PesynbraTel 06paboTKu

Taomuna 1.
HccnenyeMble XapaKTepUCTUKA ITo manHBIM ITo maHHBIM
KJIA-2 B aBTOMAaTU3UPOBAH
pe3ynbTaTe PyYHOU | -HOM MOJCUCTEMBI
00paboTKH

1 2 3
Homep cnexkTpa 7
JIuHerHas IIOTHOCTh NPSKU 1, TEKC 48
CpenHsis JIrHA BOJIOKHA |, MM 28 28
JInHelHas IIOTHOCTH BOJIOKHA 71, , MTEKC 4100 4070
Tucnepcusi, CV? 1223 1174
Homep cnekTpa 11
JIuHeiHas MIOTHOCTH NIPsKU T, TEKC 68
CpenHsst JiMHA BOJIOKHA |, MM 23 26
JluHelHast IIOTHOCTH BOJIOKHA 71, MTEKC 3600 3670
Tucnepcusi, CV* 770 756
Homep cnektpa 10
JIuHeliHas IOTHOCTD NPSKU T, TEKC 56
Cpeansis JyiMHA BOJOKHA |, MM 21 23
JlnHelHas MmIOTHOCTH BOJIOKHA Ty, MTEKC 2900 2930
Jlucniepcnsi, CV* 770 773

N3 mnpencraBieHHBIX pe3ydabTaTOB BUJAHO, 4YTO JaHHAs MOJACUCTEMA
ABTOMATU3UPOBAHHOI'O pacyeTa napaMeTpoB IITANEIbHON TUATPAMMBI MPSIKU 1O
pe3yJibTaTaM aHaju3a CIIEKTpa HEPOBHOTHI B JIOCTATOYHOM CTENEHU MOBTOPSET

JaHHBIC, TTOTYyYEHHBIC B PE3yibTaTe pydHO 00paboTku Ha komiuiekce KIIA—2.




Takum 00pa3oM, MOKHO TOBOPHUTH O II€JI€COO0OPA3HOCTH €€ MCIOJIb30BaHUS TIPU
ONPENCIICHUN TI0KA3aTeJed CTPYKTYPbl KOMIUIEKCOB BOJIOKOH B MPOAYKTax
NPSACHUS C LEIb0 CYLIECTBEHHOM JKOHOMUU BPEMEHU IIPU MPOBEICHUU
HUCCJICIOBAHU.

[IpennoxxkeHHass TOACHCTEMA  KOHTPOJII  CTPYKTYPHOM  HEPOBHOTHI
MPOAYKTOB TMPSACHUS MOXET OBbIThb MCIONb30BaHA Il aHauIM3a MpPsHKU
pPa3JMYHON JIMHEMHOW IUIOTHOCTH NP I[IUPOKOM JIMAIlA30HE W3MEHEHHUS
ompeeNIeMbIX MapaMeTpoB. B TaGnuiie 2 npeacTaBiieHbl Uana3oHbl U3MEHEHUSI
UCCIIEAYEMBIX TAPAMETPOB.

I[I/IaHaSOHBI N3MCHCHUA UCCIICAYCMBIX ITapaMCTPOB

Tabmuna 2
[TapameTpsl Jnamna3oHbl
JInHeliHas IOTHOCTh MPSIKU, TEKC 11-110
JluHelHass IJIOTHOCTH  BOJIOKHA, 270-5000
MTEKC
JImrHA BOJIOKHA, MM 15-60

JInist nanbHeHIero cOBEpIIeHCTBOBAHUS MOJCUCTEMBI HEOOXOIUMO BBECTHU
JOTIOTHUTENbHBIN OJIOK (UIBTpAllMM JAHHBIX CHEKTpa C LEJbI0 JUKBUAAIMU
BO3JICUCTBUSA TICPUOJMYECKON HEPOBHOTHI, BBI3BAHHOW jedeKTaMu pabodux
opraHoB obopynoBanusa. Iluku Ha cHekrpax, BbI3BaHHBbIE JAedeKTaMH
000py/I0BaHUSI BHOCST IOTPEIIHOCTh B PE3yJbTaThl OOpPaOOTKH CIIEKTPOB H
ONpENIECNICHNUs] XapaKTEPUCTUK BOJIOKHA. JlJIsl yCTpaHEHHs] 3TOW MOTPEelIHOCTH B
cymectBytomux cucremax KJIA-2 u KJIA-M mnpeanonaraercs ycpelHEHHE
CIIEKTPOB O HECKOJIBKUM MOBTOPHOCTSIM. OHAKO eciii 00pa3iipl HapaboTaHbl Ha

OJTHOM M TOM e MalllMHEe, TO TaHHAsI METOJUKA SABIAETCS MaT0d((HEeKTHBHOM.



BriBoan!

[IpennoxkenHass mojcucTemMa TMO3BOJSIET B aBTOMAaTHUYECKOM PEKUME
OIICHUTbH CTPYKTYPHBIC MOKA3ATEIM HEPOBHOTHI MTPOTYKTOB MPSIACHUS.

N3  npexacrtaBiaeHHBIX  pe3ylbTaTOB  BHUJIHO, YTO MPEJICTABICHHAs
MOJICUCTEMA aBTOMATHU3MPOBAHHOTO pacyeTa MapaMeTpoB IITaNeIbHOU
qUarpaMMbl TIpsDKM TI0  pe3yJibTaTaM aHaliu3a CIEKTpa HEPOBHOTHI B
JIOCTATOYHOW CTEMEeHU TOBTOPSIET JaHHBIC, TMOJYYEHHBIE B pe3yJibTaTe
pyuHoii o6pabotku Ha KJIA-2. Takum 00pa3om, MOXXHO TOBOPHUTH O
1eJIeCO00pa3HOCTH €€ MCIMOJIb30BaHUA MPU OIpPEACNICHUH TOoKa3aTenei
CTPYKTYpPbl KOMILJIEKCOB BOJIOKOH B TMPOJYKTaX MPSJAEHUS C ILEJbIO
CYIIECTBEHHON YKOHOMHH BPEMEHHU MPHU MPOBEICHUHN UCCIICIOBAaHUM.
JlanHass mojcucTeMa HYXKIaeTcs B JOpadOTKE W JOJDKHA YYHUTHIBATh
BIUSHUE Ha XapakTep HW3MEHEHMsI CIEeKTpa Takux (AKTOPOB, Kak
ne(deKTHbIE OpraHbl TEXHOJIOTHYECKOTO0 O0OpYJAOBaHUS, SBIISIIOLIIAXCS
OPUYMHON BO3HUKHOBEHHUS TIEPUOJMYECKOM HEPOBHOTHI IMPOAYKTOB
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