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Abstract

Quality assessment of the military-oriented aircraft engineering (MOAE) samples is being performed
by one of the following techniques: complex, differentiated, mixed, integrated as well as by the economic
practicality. Each of these methods has its pros and contras.
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The complex technique allows assessing the quality level in aggregate, but it does not allow accounting
for all meaningful indicators.

The differentiated technique computes simple quality indicators with account for the meaningful ones
affecting the quality of the MOAE samples. This method application causes difficulties in the quality level
assessment by the large quantity of simple indicators.

The mixed method allows quality assessment of the MOAE sample at large aggregate of the simple,
meaningful and generalized indicators. Accounting for the large quantity of indicators requires complex
mathematical calculations.

The integral method is applicable for assessing the MOAE operation efficiency. This method application
is practical only when total costs of the sample creation, operation and useful effect of the sample operation
are determined.

The sample quality assessment technique by the economic effectiveness is applied only when economic
assessment is necessary. With this technique application, a large quantity of data on the sample should be
necessarily accounted for.

All these techniques are applicable for the assessment of a single-type MOAE samples, namely of the
same type and purpose. For assessing diversified MOAE samples quality indices are being employed

A brief analysis of the above listed techniques allows inferring that their application for the MOAE sample
is not always practical. It is stipulated by the following reasons:

- The difficulty of reducing a wide nomenclature of indices to the resulting value expressed in a numerical
form;

- The absence of the possibility for accounting for the external factors;

- The absence of the full pattern of the MOAE sample quality.

All these reasons instigate the search for new approaches and techniques of quality assessment accounting
for the MOAE sample specifics.

According to the article “Application of analytical methods of open complicated systems for assessing
the quality of designs of weapons, military and special equipment”, MOAE is an open complicated system.
Hence, the most suitable quality assessment technique for the open complicated systems is the technique
for express-assessment of the open complicated systems functioning.

With account for the suggested technique and the approach, applied at present, the algorithm for the
quality level assessment of the production was developed. The algorithm for the MOAE quality level assessment
consists of two basic blocks. The first block is universal, and it is applied for quality level assessment of
practically all kinds of products. As applied to the MOAE the first block consists of the following stages:

1. Setting the goals and tasks for the MOAE quality level assessment at all life-cycle stages. The main
life-cycle stages are development, production and operation.

2. Defining the quality indicators nomenclature of the MOAE sample under study is a very important
stage for its quality assessment. It is necessary to regard for the composition, structure, operation conditions,
design specifications specifications and a number of other parameters while defining the quality indicators
nomenclature of the MOAE sample.

3. There are six main techniques for defining the values of product quality indicators. They are measuring,
registration, calculation, organoleptic, expert and sociological. All these techniques may be employed as
applied to the MOAE samples.

4. Quality indicators values determining of the MOAE samples depends on the selected technique, and
the tools used by this method.

The second block of the MOAE samples quality level asssesmment consists of the following stages:

1. The MOAE sample quality formalization represents its expansion into fundamental composite indicators
in the form of hierarchical structure. The algorithm distinguishes internal and external formalization. External
formalization means the studied object extraction from the external environment. In this particular case,
the object of study is the MOAE sample quality indicator. Internal formalization means the MOAE sample
quality indicator representation in the form of the hierarchical structure of the indicators, affecting its quality.
Let call these indicators factors, since each lower-level indicator in the hierarchical structure affects the
upper-level one.
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2. Assessment of all factors of the hierarchical structure, as well as those of different physical nature is
being performed according to the unified criterion scale, which envisions the factor state assessment on the
assumption of the direct assessment principle on the interval from 0 to 1.

3. A neural-like network is being set based on the hierarchical formalization. The neural-like elements
of this network and connections formed between them simulate individual factors. Each layer of the neural-
like elements simulates factors of one hierarchy level. A neural-like network can work in two basic ways:

- Deterministic, when all neural-like elements operate according to a deterministic option;

- Statistical, when at least one neural-like element operates using simulation by to one of its characteristics.

4. The initial data for the MOAE sample can be determined on account of the purpose and structure,
qualitative and quantitative characteristics of the operation processes, characteristics of external impacts of
various physical nature factors, tactical situations options, characteristics and composition of means interacting
with the sample, and characteristics of active counteraction means.

5. According to the pre-determined operating option of a neural-like element in the neural-like network,
the compliance level of the MOAE sample with the intended objectives is being calculated.

6. If necessary, factor analysis is performed to check correctness and reliability of the resulting operating
model of the neural-like network.

7. Decision making on the compliance level of the MOAE sample with the intended objectives (the
requirements of tactical and technical tasks or technical conditions) serve as a basis for:

- Preparation and formation of suggestions and conclusions on the possibility of adopting the developed
(tested) MOAE samples with putting them into production;

- Assessing the degree of the MOAE sample employing in real combat conditions;

- the possibility of the MOAE sample employing in various weather conditions.

8. Conclusions on the MOAE sample quality level (in conjunction with its purpose) compare the obtained
quality indicator either with the basic one or with quality indicators of the foreign samples computed earlier.
If the quality indicator appears less to be than the basic one or the foreign sample, suggestions are being
elaborated on the indicators (factors) improvement of the first, second, third etc. hierarchical levels.

The suggested approach to assessing the quality level of MOAE sample possesses the following advantages:

- Apprehensible and accessible formalization (structuring) of the object under study;

- A comprehensive assessment of the MOAE samples quality is being performed with account for the
external factors of various physical nature;

- The quality level assessment authenticity is being determined by the possibility of employing all available
information (deterministic, calculated, expert);

The ability of quick initial data setting and producing the results in real time.

Keywords: quality level assessment of military-oriented aircraft engineering, quality indicator, formalization
of the research object, neural-like element
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Beenenne

PaszButie coBpeMeHHBIX 00pa31I0B aBUALIMOHHON
TexHuKu BoeHHoro Ha3zHaueHus (AT BH) compo-
BOXXIAETCS BCECTOPOHHUM IOAIep>KaHUEM MX Kaue-
CTBa Ha BCEX 3Tallax >KM3HEHHOTro Lukiaa. Kaxmerii

B cratbe paccMaTpuBaeTCs HOBBIM MOAXOM K
olieHKe YypoBHs kauecTBa oopasuoB AT BH Ha oc-
HOBe pa3pabOTaHHOI HEeWpPOINomoOHON ceTHu.

AKTyaJbHOCTb pa3pabOTKM HOBOTO IMOAXOja

obpaser;y AT BH oGyianaetT coBOKYMHOCTbIO 00BEK-
THUBHBIX CBOWCTB, OMPEACISIONMNX eTO Ka4eCTBO U
00YCIIOBITMBAIOIINX €TI0 TIPUTOTHOCTD YIOBIECTBOPATE
MOTPEOHOCTU TOCYAApCTBA B COOTBETCTBUM CO CBO-
UM Ha3HAYCHUEM.

OLIEHKHU YpOBHS$ KauyecTBa oopasuoB AT BH obyc-
JIOBJIeHa HEOOXOIUMOCTHIO:

— ToAAepKaHUs BBICOKOTO YPOBHSI KayecTBa
obpasua AT BH;
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— o0ecrneyeHMsT BhICOKOW KOHKYPEHTOCIOC00-
Hoctu AT BH 060pOHHO-MTPOMBIIIIIEHHOTO KOMII-
JIEKCa Hallleil CTpaHBbl;

— COBEPILIEHCTBOBAHUSI COBPEMEHHbBIX METOIUK
OLIEHKU YPOBHSI KayecTBa.

BaxxHbIM 3TanoM OlIeHKU YpOBHSI KauecTBa 00-
pasuoB AT BH sBnsiercst BbIOOp MeToa OLIEHKU U
e€ro NMpuMeHeHNe Ha KOHKpeTHOM obOpasue. s
OLIEHKHU YPOBHSI KauyecTBa MPOAYKIIMY B Halllel cTpa-
HE UCIOJIb3YIOT CJAEAYIOIINE METOIbl: KOMIUIEKCHBIA,
nuddepeHIMPOBAHHbIN, CMEIIaHHbIN, UHTETpaib-
HBII U OLIEeHKa M0 9KOHOMMUYECKOH 3(h(EeKTUBHOC-
™ [1].

M3 ananusza 3apy0OeXHbIX MCTOYHUKOB [2, 3]
OYEBHUIHO, YTO B IPYTUX CTPaHaX IS OLIEHKH YPOBHS
KayecTBa MPOAYKIIMU KUCIOIL3YIOTCH MPAKTUUYECKU
T€ X€ METOIbI, a UMEHHO: OIIeHKa 10 BaKHEUTIIeMY
MoKasaTeJilo, OlleHKa Mo 0000IIeHHOMY TMoKa3aTe-
o, nuddepeHINPOBaHHBIN, KOMITJICKCHBINA, CMe-
IIaHHBIN, MHTETPaTbHBIN, OLIEHKA TI0 SKOHOMUYEC-
KoM 3 (HEeKTUBHOCTH, SKCIIEPTHBIN U JIp.

OueHKy ypoBHSI KadecTtBa obpasnoB AT BH
BO3MOXXHO MPOM3BOAUTH METOIAMM, TIPEACTaBIICH-
HBIMM B Ta0Oi1. 1. B aT0i1 Tabnuie onmcaHa CyliHOCTb
KaXXJI0ro MeTo/a, a TakxKe YKa3zaHbl UX JOCTOMHCTBA

Tabauya 1
MeTo/pl OIIEHKH YPOBHS KauyecTBa 00pa3loB aBHAHMOHHON TEXHHMKH BOEHHOTO HA3HAYEHMS
HasBanme mMetona CyIIHOCTh METOIa JlocTomHCTBa Henocratkn
1. KoMruiekcHbIi ComnocTasieTcst KOMILUIEKCHBIN (000011IeHHBI) 1. ITo3BonsieT 1. CinoxHo
oKa3areJib KayecTBa olueHuBaemoro O, KOMITJIEKCHO HalTH
u 6a3oBoro Qg,, 006pa3ios [4]: OlLIEHUBATh 0000IICHHBII
Oon KayecTBO o0Opaslia |ImokKa3aTelb.
Qs 2. He nosBouisieT
YUUTHIBATH BCE
. 3HAYVMBIE
Ba3oBblii mokazaTeb — periiaMeHTHPYyeEMOoe OKA3aTE’
3HaYeHMeE JIMOO 3HAUYEHME TTOKa3aTesl KauecTBa
aHaJIOTMIHOTO oOpa3lia.
CyIIecTBYIOT IBa BapUaHTa METOJIA:
1. Boeimeia1oT OCHOBHOI IOKa3aTeNb Y ONIPEACIISTIOT
ero GyHKIMOHAJIBHYIO 3aBUCUMOCTD OT €IMHUYHBIX
nokasarejen
0=f(n,P, Y),
IJIe 71 — YMCJIO eAUHUYHEBIX TTOKa3aTesIei,
P, — i-ii enMHUYHBIN MTOKA3aTeNb,
Y, — x03dduumeHT npu i-M eTMHUIHOM
roxasareJie
2. Korma HeBO3MOXHO ITOCTPOUTH
(GYHKIMOHAIBHYIO 3aBUCUMOCTD, MCIIOJIb3YIOT
bopmyty
o=, mP)/n,
rae m; — Ko3@PULUIEHT BECOMOCTH i -T'0 ITOKa3aTes
[5]
2. Iuddepennyans- | EmnHryHbIe MOKa3aTem KayecTBa oopasiia ITo3Bomaster TpynHo
HBI COITOCTABJISIOT C MOJOOHBIMU 0A30BBIMU YUUTHIBATh MPUHUMATH
eMHUYHBIMU ITOKa3aTeJISIMU 3HAYMMBbIE pelIeHus 1Mo
roxasaTeyiv 3HAYEHUSIM
_ Piou obpa3sia MHOTUX
; .
Pitas eIUHUYHBIX
nokasarejen
DTO0 BEIpaXkeHNEe MPUMEHNMO, KOIJIa YBEJIMUeHIE
abCOJTIOTHOTO 3HAYEHMSI TIOKAa3aTeJIsT KauyecTBa
MPUBOIUT K YIYUIIIEHNIO KayecTBa oOpasia
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Oxkonuanue maba. 1

Hassanue meTona CylIHOCTb MeToAa JocrouHcTBa Henocratku
3. CMellaHHbL OCHOBOII 5TOT0 METO/A SIBJIIETCS COBMECTHOE Mo3BonseT V4eT 6OMBLIOro
HCTI0JIb30BaHMeE NUddepeHIIMPOBAHHOTO 1 OLICHUBATD KOJIMUECTRA
KOMIUICKCHOTO METOZIOB. KayecTBo o0paslia | eIMHUYHbIX 1
IMocienoBaTeIbHOCTD ASCTBUIA IIPU TIpU GOJIBIION 06OBIIEHHBIX
VICTIOIb30BAHNI CMELIAHHOTO METO/IA CICAYIOWAS: | copoKyMHOCTH rokazateseit,
1. Exuanynbie HOKadeTCJH/I CBOICTB pa30MBaIOT e IMHIYHBIX TpeGyeT
Ha rpynisl. B Kaxmoit rpymme BEIYUCISIOT HoKazaTeeii CITOKHBIX
KOMIUIEKCHBIN TToKa3aTelib. Heobxomnmo pacueToB
YUUTHIBATh, YTO CYILIECTBEHHBIE EAMHUYHBIE
IOKa3aTeJIM MOTYT aHAJIM3UPOBATLCS OTAEIBHO, 0e3
BKJIIOYEHUST UX B TPYIIIIHL.
2. BeuuciieHHbIe KOMITJIEKCHbBIE U BblI€JIEHHbBIE
CYLLECTBEHHbIE EAMHUYHBIE ITOKA3ATEIN,
BBIpaXXEHHBIE B YMCJIOBOI (DOpME, CpaBHUBAIOT C
COOTBETCTBYIOIIMMHU GA30BLIMU:
z };OLI Ka.o-r
Y, =Ym, 5t A I
i=1 i6a3 a.6a3
4. UHTETpabHbBIA CyTb 5TOrO METONA COCTOUT B HaXOXeHIN HnTerpanbHbIii Lenecoobpa3no
MHTETPpaJbHOrO Mokasaress. VIHTerpajabHblii HOKA3aTeNb ero pUMeHeHwe,
TOKa3aTe)Ib — OTHONIEHHE HHTErPaJIbHOro KauecTpa P,, Koraa
ToKa3aTeJisl CBOMCTB olleHuBaeMoro obpasia AT k XapaKTepu3yeT ompe/iee bl
€ro COOTBETCTBYIOILLIEMY 0a30BOMY 3HAUEHMIO: 3(pPEKTUBHOCTb | CyMMapHBIe
y = o paboThI 0Opa3a | 3aTpaThl Ha
= p ) co3mIaHue,
1H.0a3
. SKCIUTyaTaluIo
rae P, ., — MHTETPAbHBIN ITOKa3aTe/Ib KauecTBa 6
oleHuBaemoro obpasua, P,, s, — 06a30Boe 3HaUeHUE obpastia 1
MHTETPaJIbLHOIO IoKa3aTesst TOMIESHBLA
3¢ dexT oT
SKCIUTyaTalluy
5. OLeHKa 110 5KO- Yem BhIIIIe 5KOHOMUYECKAS 3¢ (HEKTUBHOCTH TMpuMeHsieTcst TpyaHonpume-
HOMUYECKOI UCIOIb30BaHUs oleHuBaeMoro obpasua ATBH, TeM | 1qrp o B tex HIM 151 OLIEHKI
>pbeKTHBHOCTH OH OyZeT KaueCTBEHHEE B CPaBHEHUU C APYTUM CTyuasx, Kora KAYecTBa 00—
aHayornyHbIM oopa3iom AT BH [6]: 06I3aTETBHO pasuos AT BH,
0= 71 TpedyeTcst TaK Kak JUIst
rae IT — skoHoMuueckuil apdekr obpasua, [T, — | KOHOMUIECKad | pacueToB
SKOHOMUYeCKUit 3¢pdexT 6a30Boro odbpasa OLICHKa Tpebyercs
OobIIOE
KOJINYECTBO
CBEIICHUM

U HEAOCTATKU MPUMEHUTEIBHO K OLIEHKE YPOBHSI Ka-
yecTBa obpaszuoB AT BH.

ITpencraBaeHHbIE BbllllE METOJbl OLIEHKU Kaye-
CTBa MIPUMEHUMBI JUISI OLIEHKU OJHOTUITHBIX (OTHOTO
KJacca u HazHauyeHus) oopasuoB AT BH. YToObl
olieHMUBaTh padHopomHbie oopas3unsl AT BH, HeobOxo-
JIUMO TMPUMEHSTh MHIAEKCHl KayecTBa. MHIEKCHI
KayecTBa — KOMILJIEKCHbBIE TOKas3aTesii, paBHbIE
CpEeIHEeB3BEIIEHHBIM 3HAYEHUSIM OTHOCUTEIbHBIX
rmokasareJieli KauecTBa pa3HbIX TUIIOB 00pa31oB AT
BH. Yacto npuMeHsIIOTCSI CpeaHEeB3BEIIEHHBII
apu(pMeTUUYeCKUii U FTeOMETPUUECKUI UHIEKCHI [7].

CyuiecTBeHHbIE HEIOCTaTKU METOJ0B OLIEHKU
KauecTBa Kak JUJIsl OJHOTUIIHBIX, TaK U JJISI pa3HO-
poaHbix oopasios AT BH:

— CJIOXHO, a WHOTAA W HEBO3MOXKHO IO PSIIY
MPUYMH MTPUBECTU ITUPOKYIO HOMEHKIIATYPY MOKa-
3artesieit KauectBa oopasia AT BH k pesynbTupyto-
IIeMy IToKa3aTeso, O0beAUHSIIOMEeMY pa3Hbie pa3-
MEpPHOCTH, BEIpaXKCHHOMY B YMCJIOBO# (hopme;

— OTCYTCTBYET BO3MOXHOCTDH YU4eTa BHEITHUX
¢dakTopoB, BAUSIONINX Ha KayecTBO oOpa3uoB AT,
TaKWX, KaK: BOGHHO-TIOJUTUYECKHE, (PUHAHCOBO-
SKOHOMUYECKHE, TIPON3BOACTBEHHO-TEXHOJIOTHYEC-
KH1e, TeopU3NIeCKIe, COINATLHO-TICUXO(PU3NOIOTH-
YeCKMUE;

— KaXXIBI U3 TIPEICTaBICHHBIX METOIOB HE JacT
MOJIHYIO KapTUHY 0 KadecTBe obpasua AT BH.

I[IpoaHanm3npoBaB CYIIECTBYIOIINE METOIBI
oneHku ypoBHs1 KadectBa AT BH, MoxHo caemaTh
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BBIBO, YTO TIPOOJIEMBI, ¢ KOTOPBIMH ITPUXOIUTCS
CTAJIKMBATHCS TIPU MCITOJb30BAHNY BEITIIETIEPEUYC-
JICHHBIX METOAOB, TOOYXKIAIOT MUCKATh HOBBIC TTOM-
XOIbl U METOABI, YYUTHIBAIOLIME CIIeUMUKY oOpa3-
moB AT BH.

Ouenka kauectBa oopasuoB AT BH cocrout u3
psima 3amad, pelreHne KaXkIoi 13 KOTOPBIX MPeIIo-
JIaraeT MOCTPOCHUE U aHAJU3 OTKPBITOU CIIOXHOW
cucteMmbl (OCC), paccMOTpeHME U Y4eT MHOXKECTBA
(hakTOpOB Pa3TUIHON TTPUPOIHI.

Juist mpoBeaeHMsT TAKOTO aHaAM3a U pa3padboTKu
Ha 3Toi 6a3e pelIeHu Mo noBbileHUO0 3G HEeKTUB-
Hoctu OCC HeoOXoaMMbl 00OCHOBaHUE MPUMEHEe-
HUS OTIPeIeICHHOTO MaTeMaTUIeCKOTro anrapara 13
M3BECTHBIX B HACTOMAIIEe BpeMs, MOACPHU3ALIUS
CYLIECTBYIOIIIETO WM pa3paboTKa HOBOTO.

ITocTpoeHre MaTeMaTUYECKOTO armapaTa Tpe-
CTaBIIsIeT cO0OI TMOCIea0BaATeIbHOE BBHITIOJTHEHNE
CJIeIYIOIIMX 3TaroB:

— opMaIM3ansd TEXHHUYECKNX M OKCIITyaTalu-
OHHBIX XapaKTePUCTUK MCCIeIyeMOoro oopasiia;

— 0o0ocHOBaHME TPeOOBAHWIT K YPOBHIO TTOATO-
TOBKHW TIPOM3BOJCTBA, 00ECITEUNBAIOIINX COOTBET-
CTBYIOIINI YPOBEHb KauecTBa,

— UCCJIeIOBAaHUE COBPEMEHHBIX METO/IOB U MOJI-
XOJIOB JIJISI TIPOTHO3MPOBAHUSI TPeOYeMOTro ypOBHS
KauyecTBa;

— TIOCTPOEHUE CUCTEeMbl MOJeJell pacueTa Imo-
KazaTesei, 000CHOBBIBAIOIINX TPEOYyeMblil YpOBEHbD
3aJaHHBIX XapaKTepUCTUK 00pa3uoB [8§].

OCHOBHbIE METOJIbI U AJITOPUTMbI aHAIN3a CI0X-
HBIX CUCTEM U WX MMPUMEHUMOCTD IUIST OLIEHKHW 00-
Pas3loB BOOPYXEHUS BOECHHOMW U CMEUMAIbBHOU TEX-
Huku (BBCT) paccMotpeHbl B cTtaTthe «[IpumeHun-
MOCTb METOJIOB aHajl3a OTKPBITHIX CJIOXHBIX CUC-
TeM JJIs1 OLIEHKM KauyecTBa 00pas3lioB BOOPYXKEHMUS,
BOCHHOM U criennajabHON TexHukn» [9]. B aToii cra-
The CJeJIaH BbIBOJ, UTO Haubojee MOAXOASIIIUM Me-
TOJOM JJIsl OLleHKM KadyecTBa obpasuoB BBCT sB-
JISIeTCS METOJ 3KCTIpecc-0lleHKN (PyHKIIMOHUPOBA-
HUSI OTKPBITBIX CIOXHBIX cucTeM [20], mo3Bosisiio-
LUK TPOU3BOJUTD OLIEHKY KauyecTBa ¢ yYeTOM He-
CTallMOHAPHBIX (paKTOPOB pas3iUuuYHOU (pusnyecKoi
nmpupoabl. Tak Kak MaHHBINA METOJ MpeaHa3HauYeH
JUTST pelIeHMsT IIUMPOKOro Kpyra 3ajaad OLIeHKU OT-
KPBITBIX CJIOXKHBIX CUCTEM, TO OH IIPUMEHUM U JIJIST
OLIEHKM ypOBHS KadecTBa obpasioB AT BH.

IMonxon, UCToOIb3yEMbI B HACTOSIIIIEE BpeMsT JUIsT
OLIEHKM YPOBHSI KauecTBa MPOAYKIIMU, MPeACTaBIeH
Ha puc. 1 [10].

Lenb U 33/1a9H OIleHEKH YPOEHT
KAYeCcTEA IPOTYKITHH

-

-

Bri0op HOMeHIIATYPEL
moKasareneH KadecTsa

Bribop DazoBsx mokazarenel
KadecTEa

-

v

BEIOOp MeTOOE OIpefielicHAs
3HAYCHHAH MIOEKAZATeNeH mpO yEIHH

OmnpenencHAe SHAYCHAH MOKA3ATEIeH
Ka9ecTEa IMPOIYEITHH

Br1bop MeTO0B Ol[eHKH YPOBHS
Ka9ecTha MPOAVEITHH

OlleHKa YpoBHA KAa9ecTBA PO TyKIME

BripaboTra pexomMermamii

[IpEEITHE pelmeHHH

Puc. 1. Dranbl olIeHKX YPOBHS KavyecTBa MPOAYKIIUKA
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IMpumenntensno kK AT BH u ¢ yueTom npeaio-
KEHHOTO MeToza, MpeICTaBUM OOIIMIi TOAXO0m K
oueHke ypoBHs kadyectBa AT BH (puc. 2).

Pacrmmirem KpaTKo KaXKIBI WX 3TarioB OLIEHKU
ypoBHs kKauectBa AT BH.

Ha xax oM aTare XKM3HEeHHOTO LIMKJia 00pa3loB
AT BH ycraHaBiuBaroTcs 1e/1M U 3aJla4yi OLIEHKU €€
ypoBHS KadecTBa. CyIeCTBYIOT TPY OCHOBHBIX 3Talla
>XM3HEeHHOoro 1ukia oopasunoB AT BH, Ha koTopbix
HEOOXOIMMO YITPaBIATh Ka4eCTBOM M MIPOBOIUTE €TO
oneHky [11]. Lean u 3agaum oLleHKA YPOBHS Kaye-
ctBa oOpa3uoB AT BH Ha oCHOBHBIX 3Tarax XXu3-
HEHHOTO LIMKJa IIPeACTaBJIeHBI B Ta0. 2.

ITpenBapuTebHO ompeaessieTcsi HOMeHKJIaTypa
rnokasareJieli KauecTBa C y4eTOM:

— Ha3HauYeHUs U YCJIOBUI 9KCILTyaTalluu oopas-
o AT BH;

cOCTaBa M CTPYKTYPHI XapaKTePH3YEeMBIX
CBOJCTB;

— TaKTUKO-TEeXHUYECKNX TPEOOBAHWI 3aKa3um-
Ka;

— TIpUOOPETEeHHOTO YPOBHS KadecTBa M 3amad
yIIpaBIIEHUST KaYeCTBOM;

— OCHOBHBIX TPEOOBaHUI K TTOKA3aTEJISIM Kade-
cTBa 00pa3oB 1 obsacTu ux npuMeHeHus [13].

JaHHble TT0 HOMEHKJIaType MoKasaTejieil Kaue-
cTBa OepyT M3 TEXHUYECKOM TOKyMEHTAllMM Ha
o0obexkThl AT BH. TIpoaHanu3upoBaB cOOTBETCTBY-
011y JoKyMeHTauuto o oobektam AT BH, Bbije-
JIUM TI0 XapaKTepu3yeMbIM CBOMCTBaM CJIEIYIOIIME
TPYIIIIBLI [TOKA3aTeJIe:

— HazHaueHus obpaszuoB AT BH;

— 9KCIIyaTallMOHHO-TeXHUUYECKUe: OTKa30ycC-
TOMYMBOCTH, HaAEXKHOCTU (0€30TKA3HOCTHU, JOOJI-

|hﬂh““ﬂ“hﬂhhhﬂ“hhﬂ““ﬂh“hﬂ““h“““h“hﬂh“hﬂh“hﬂh“h“h“ﬂhhh“hhl

MeToaHEa OOEHEH VPOEHE Ka4decTeEa o0Opazmoe AT BH

DopmManM3auMa 33034 OLEHKY YPOBHA KavecTea oBpa3yos AT BH

BHeWwHAA dopmanuzauma ¥ auaeneHre danropa 0 = NOHA3aTenn KayecTaa —
¥poeHa cooTeercTama (YC) ofipasua AT BH 3aauam no NPeaHasHaveHmo

BHyTpeHHAR H-e'papmll'e:m_wpmamaam chcTemst (06paauos AT BH] ¢ BuigeneHiem BMMAIOLMX
Ha ¥C obpa3ua AT BH pastopos paanuumbix yposHeH MepapxMq W CBA3SH MeXIy HHMKA

OnpegenexHne kputepnes oueHrkn YC obpasyoe AT BH

3apaHue cTpykTypel HMC v sapuanToe pabotel HMN3
3apanue (obocHoOBaHWE) MCXOAHBIX aHHBIX
Pac4yeT ypOBHA COOTBETCTBMA
IIpoeenerne aHatH3a haxTopoB

MNpuHATHE peweHni

Beisoapi 0b oueHHe yposHAa KadecTesa obpazoe AT BH,
NpeanoMeH A No ero NOBbIWEHWIO

e S S e e

Puc. 2. OcHOBHBIE 3TaITbI OLICHKHM YPOBH{ Kaye€CTBa ABUALIMOHHOM TEXHUKU BOCHHOTO Ha3HAYEHUS
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Tabauya 2

IMeau u 3a1aym OlEHKH YPOBHA KayecTBa oopasuos AT BH

Ne Drarn XU3HEeHHOTO
I.II. LUK

HCHI/I " 3a1a41 OLICHKHU YPOBHSA Ka4y€CTBa

o6pasuos AT BH

1 Paspabotka

- 060CHOBaHME TTOKa3aTesIeil KauecTna;
- 060CHOBaHME 3aIUIAHMPOBAHHOTO YPOBHSI KAUeCTBa;

- OIIPCACICHUC TIPUTOOAHOCTH 06pa3ua K €T0 IMPON3BOJACTBY M 3KCILJTyaTallun

2 ITpousBoacTBO

- YTOYHCHUEC KOHCTPYKIMHN U TEXHOJIOTUU ITPOMU3BOJACTBA,

- OIpelieJICHUE NMOAXOAAIIEH OpraHru3ald KOHTPOJIS KayecTBa

3 DKCITyaTarus

CHUCTEM U TIp.;

BoopyxXeHus [12]

- ONTUMU3ALUS CITOCOOOB 6OEBOTO NMPUMEHEHUSI, TEXHUUECKOTO 00CTy>KMBAHMS,
TPAHCTIOPTUPOBAHMS, XpPAHEHUSI Y PEMOHTa 00pa3IloB;

- YCTaHOBJICHUEC HEeOO0XOAUMOCTH 3aMCHBbI, pPECMOHTA 1 OTJIAAKU arp€raToB y3JIOB,

- BI)Ipa60TKa Hpe[[)'IO)KCHI/Iﬁ T10 YJIYYHICHHIO Ka4ye€CTBa 06pa3u03 WJIN CHATUIO UX C

TOBEUYHOCTHU, COXPAHSIEMOCTU, PEMOHTOTIPUTOHOC
TH), BKCIUTyaTallMOHHON TEXHOJOTMYHOCTU, KOHTPO-
JICTIPUTOJTHOCTHU, KOMILJIEKCHBIE;

— 0e30I1acHOCTH;

— 3proHoMuueckue (aHTporomMeTpuueckue, pu-
3MOJIOTMYECKHUE, TICUXO(MDU3NOJOTMYeCKre, TICUX0JI0-
rMYeCcKUe, TMTUEHUYECKHE);

— TEXHOJIOTMYeCcKue;

— 3KOHOMMUYECKUE;

— B3CTETUUYECKUE;

— CTaHAapTU3alUU U YHU(DUKALWH;

— TIaTEeHTHOTO IpaBa;

— BKOJIOTUYECKHUE;

— TPaHCHOPTUPOBKHM.

CylllecTBYET 1IECTh OCHOBHBIX METOJ/IOB OIpe/ie-
JIGHUSI 3HaYEeHUWI TToKazaTesiell KauecTBa MPOAYKIIMU:
U3MEPUTEJIbHBIN, PETUCTPALIMOHHBIN, PACYETHBIH,
OPraHoJIETITUYECKUIA, DKCIIEPTHbBIN, COLIMOJIOTMYEC-
kuit [14]. IlpumeHurenbHo K obpasuam AT BH
MOTYT OBbITh IPUMEHEHBI BCE 3TU MeToabl. Onipeae-
JIeHUEe 3HauYeHU Mokasarejeli KauecTBa 00pas3IoB
AT BH 3aBucut ot BbIOpaHHOTO MeTO/a U MpUMeE-
HSIEMbIX B 3TOM METOJ/Ie UHCTPYMEHTOB.

ITepBbIM 3TamoM OlLiEeHKM YpOBHS KauyecTBa AT
BH sgBnsiercst hopmanuzaiiusi o0beKTa UcciaeaoBa-
Husi. @opmanusauug kKadectBa oobpasua AT BH
MpeacTaBisieT cO00i pa3ioKeHWe ero Ha OCHOBHBIE
COCTaBHbIE IMOKa3aTejJu B BUIE HepapXUyecKoi
cTpykTyphl [15]. B npemioxeHHoMm noaxone Oyaem

pa3anyaTh BHEITHIOIO M BHYTPEHHIOO (popMann3a-
HUIO.

BHewHsst dhopManuzaumsi — 3TO BblIeJIEeHUE
00BeKTa MCCIIeIOBaHUS M3 BHEITHe# cpeanl. B Ha-
eM cjiydae B KadecTBEe O0BEKTa MCCIIeTOBAHUS
BBICTYIIaeT OOIIMI TTOKa3aTe/lb KauecTBa oopasiia AT
BH — ypoBeHb cooTBeTCTBUSI 0OBbEKTaA 3agadyaM Mo
npenHaszHadeHU1o. OH Xe sBisieTcs «pakTopom 0»,
Ha KOTOPBIA BIUAIOT Ipyrue (pakTopsl 6ojiee HU3-
KOTO YPOBHSI B MepapXnIecKoil cTpyKType. [lanee B
pabote akTOpoM OymeT Ha3bIBaThCs 1000 MOKa-
3arenb KadectBa obOpasua AT BH. 910 060cHOBBI-
BaeTCsS TeM, YTO MEXIY ITOKa3aTeJIIMUA MMEIOTCS
CBSI3M, 3a CUET KOTOPBIX IToKa3aTeJun 0ojiee HU3KO-
IO YPOBHSI OKa3bIBAIOT BIIMSHUE Ha TTOKa3aTesin 60-
Jilee BBICOKOTO YPOBHS.

BuyTtpeHHsist hopmanusaiiysi — 3TO MpeacTaBlie-
HUe TokazaTesisi kadecTBa oopasua AT BH B Bune
HepapXuuecKoil CTPYKTYPHlI YACTHBIX TTOKa3aTesei,
BJIUSIONINX Ha €T0 KauecTBO. B 3T0if cTpyKTYype pa3-
JMJaT (akTopsl 1-ro, 2-ro U T.I. ypOBHSI Uepap-
XUM, Bausiiomne Ha ¢dakTop 0, — ¢ 3a1aHUEM CBSI-
31 MeXOy HUMMU.

BrayTpeHHssT mMepapxudeckasd (GopMann3ains
MIpeAriosaraeT oIlpeaecHUe TMepedHs (aKTOpOB
boJiee HU3KOTO YPOBHSI, KOTOpPBIE BIUSIOT Ha (hak-
TOpbI 00Jiee BBICOKOTO YpoBHS. [Ipu 3TOM Heobxo-
VMO YYUTBIBATh, YTO MEXIY (DaKTOpaMU Pa3ITMYHbIX
YPOBHEU 1 MexXay (pakTopaMu OJHOTO YPOBHSI MO-
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I'YT 00pa30oBBIBATHCS pPa3IWUHbBIE CBI3U (TOPU3OH-
TaJbHbIC, BEPTUKAIBHBIC 1 THarOHAJIbHbIC, CUITLHBIC
U ciabble U T.1.). B mIepByio ouepenb ycTraHaBIMBa-
ercsl (ompenelisiercsi) repevyeHb (pakTopoB MEPBOTO
ypoBHsI, Bausgomux Ha ¢dakrop 0. Jlajee ycraHas-
JuBaeTcs (ompeaesseTcs) nepeuyeHb (hakTopoB BTO-
pOTO YpOBHS, BIUAIOIINX Ha (PakTOPHI ITePBOTO
YPOBHS U T.I.

ITpu dhopManzanum HeOOXOAUMO UCTIOIb30BaTh
MIPUHIIATT HEOOXOAUMOCTHA W JOCTATOYHOCTH.

Hanpumep, B kKauecTtBe (paKTOpOB 1-r0 ypOB-
HST MOXHO OTIPEACINTh TPU U3BECTHBIX MTOKa3aTe-
Jisl: 0000IIeHHbIM MoKa3aTesib 00eBOTO MpUMEHe-
HUS, 0000IIEeHHBIN 3KCIUIyaTallMOHHBIN TTOKa3a-
TeJb, MoKa3aTeb (KpuTepuii) «3(p¢peKTuBHOCTb—
CTOUMOCTb>.

O000111IEHHBII MTOKa3aTesIb 00€BOr0 MPUMEHEHUS
AT BH npencraBasger coboil ¢pyHKIMIO (aKTOPOB,
HaXOISIINXCSI HAa BTOPOM YPOBHE HMepapXUIeCKOi
CHCTEMBI, YUUTBIBAEMBIX ITPHU BHITTOJTHEHWN O0EBBIX
3agad. K 1mokasarteyisiM BTOPOTO YpPOBHSI 60eBOTrO
npumeHeHuss AT BH oTHocsiTcs: orHeBasi Molllb,
BBIKMBAEMOCTh, JOCSITaeMOCTb, OIIEPAaTUBHOCTD,
MMPUMEHUMOCTh, MaCKUPYeMOCTh, MAHEBPEHHOCTb,
MOOMJILHOCTh, CKPBITHOCTD.

OO0001IeHHBII 9KCIUIyaTalMOHHBIN MOKa3aTelb
AT BH npencraBasger coboil ¢pyHKIMIO (aKTOPOB,
HaXOISIIMXCS Ha BTOPOM YPOBHE, YUUTHIBAEMBIX TIPU
skcrutyatauuu AT. K akcrlyaTalluOHHBIM MOKa3a-
TeJIIM BTOPOTO YpOoBHS AT OTHOCSTCS: OTKAa30yCTOM-
YUBOCTH, HAJEXKHOCTh, IKCIUTyaTallMOHHAsT peMOH-
THast TEXHOJOTUYHOCTH, KOHTPOJIETIPUTOTHOCTD,
SKUBYYECTb M CTOMKOCTD K BHEIITHUM BO3ICHCTBUSM,
TpaHCIIOPTAOEIbHOCTh, IPOYHOCTH, CTETIEHDb OTac-
HOCTH, COUMAJIbHO-OPUEHTUPOBaHHAsA, PYHKIINO-
HaJlbHasI U TeXHU4YecKast 3((HEeKTUBHOCTD.

Bo MHOTMX TMTEpaTypHBIX NCTOYHUKAX, B OCO-
OEHHOCTM Kacaroliuxcsl OleHKU 3(PGeKTUBHOCTHU
BOOPYKEHUSI, UCITOIB3YETCS TaKOM MTOKa3aTellb, Kak
«(GEKTUBHOCTb—CTOMMOCTE» [ 16], KOTOPBIIA COTMO-
CTaBJISIET BO3MOXHOCTh TOCTUKEHUS TpeOOBaHWIA,
npeabsiBiasgeMbix K oopasiy AT BH, ¢ ero croumo-
cThi0. OH SIBJISIETCS OTHUM M3 OCHOBHBIX ITOKa3aTe-
JIeil, TTO3BOJSIONINX MTPOBOIUTH CPAaBHUTEIbHBIN
aHanu3 oopasuos AT BH.

Bapuant popmanuszanuu kayecta oopasua AT
BH npenacraiieH Ha puc. 3, rie B BUje uepapxuyec-
KOM CTPYKTYPHI M300pakeHbI (PaKTOPHI, BIUSIONINE
Ha kauyecTBOo obpasua AT BH. Bcero nzobpaxkeHo
IISITh YPOBHEH (DAKTOPOB ¢ CHITBHBIMU BEPTUKAITBHBI-
MU CBSI3SIMU (IJIsI YIIPOILEHUST).

ITpoBeneHHast opmanuzauus (puc. 3) siBisieT-
CsI OCHOBOM 1Jis1 (pOpMUPOBAHUSI HEHPOITOAOOHOM
cetu (HITC). B takoit HITC akTopsl Moaeanpyor-
Cs1 C TIOMOIIBIO HepornonoOHbIX aeMeHToB (HITD),
a OTHOLLIEHUS MEXIYy HUMU — COOTBETCTBYIOLLIUMU
cBsazsimu [19, 20].

B Takoii Heliporogo0HOI CeTu CYIleCcTBYeT TpuU
turna HIIO:

— BxoaHble HI1D, He umerolime cMHaANTUYECKUX
cBsaseit ¢ HITO Gosiee HU3KOTO YpOBHS;

— BbixonHoi HIID, He umeronuii cuHanTuyec-
kux cBsazeit ¢ HITD Gosiee BBICOKOTO YPOBHSI;

— npomexyTouHnbie HIID, numewimmne cuHanTu-
yeckue cBsizu ¢ HITD Gonee HU3KOro u Gosiee BbI-
COKOTO YPOBHSI.

Bapuant obuieit ctpykrypsl HITC, B koTopoii
UMEIOTCSI BXOJHBIE, BBIXOJHOW M MPOMEXKYTOUYHBIE
HIID, a TakxXe cMHanNTUYECKUE U TOPU3OHTaIbHas
CBSI3U MEXJY HUMHU, MOXHO TIPEJCTaBUTH B BUE
cxeMbl (puc. 4).

®OyukunonupoBanue HIIC B 3aBucMMocT OT
MOCTaBJIEHHON 3ajauu, OT 00bEKTa MCCIIeIOBaHUs,
OT JIeTaJIbHOCTU M OMEPaTUBHOCTU OLIEHKU U Jp.,
MOXET MPOUCXOauTh no 16 BapuaHTaM [19], KoTO-
pble B CTaThbe HE MPUBOISTCS.

ITpunsaTue pemeHuss 00 YpoBHE COOTBETCTBUS
oopasua AT BH 3agauam 1o npeagHa3zHayeHUIO (Tpe-
0OBaHUSAM TaKTUKO-TEXHUUYECKUX 3aJaHU WJIU TeX-
HUUYECKUX YCJIIOBUIT) CIIYXKUT OCHOBaHUEM IS

— TOJATOTOBKU 1 (h)OPMUPOBAHUS MPEIIOXKEHU I
U 3aKJIFDYEHUI O BO3MOXHOCTU TIPUHSTUSI pa3pabdo-
TaHHBIX (UcTbITaHHBIX) 00pa3ioB AT BH Ha Boopy-
>)KeHME ¢ MOCTaHOBKOW MX Ha MPOU3BOJCTBO;

— OLIEHKM CTerNeHU NnpumeHeHus: obpasua AT
BH B peanbHbIX 00€BbIX YCIOBUSIX;

— BO3MOXHOCTHM 3KCILIyaTalluu obpasiia B pa3-
JIMYHBIX TTIOTOAHBIX YCIOBUSIX.

B BrIBOmax 06 ypoBHe KauectBa odpasua AT BH
(cooTBETCTBUU €ro 3agadyaM Mo MpeaHa3HauYeHMIO)
CpaBHMBAaeETCS MOJYYEHHBIN MOKa3aTe b KauecTBa ¢
0a30BbIM JIMOO C pacCUUTAHHBIMU paHee MmokKazaTe-
JIIMU KadecTBa 3apy0exkHbIX 00pa3uoB. Eciu nmoka-
3aTesib KauecTBa oleHuBaeMoro oopasua AT BH
OKa3bIBaeTCsl HUXe 6a30BOTo JUOO 3apyOekHOTro
oOpasiia, TO BbIIAIOTCS MPEIIOXEHUS MO yaydlle-
HUO nokasarelyieit (paktopoB) 1, 2, 3 U T.I. ypoB-
HEl uepapxuu.

BriBoabl

IMTonxon K onieHKe YpoBHS KadyecTBa 00pa3oB AT
BH Ha ocHoBe Heliponornono0HOM ceTu Mo3BOJISIET:
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o6paszua AT BH

BH KayeCTBa

ypo

(GopManu3anum OLEeHKU
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l BbIXO4HOM HN3 ]

Puc. 4. Bapuant obmieii ctpykrypst HITC

— TIOHSITHO U JIOCTYITHO (hopMain3oBath (CTpyK-
TYypUpOBaTh) OOBEKT MCCIIEIOBAHUS;

— TIPOM3BOJUTH KOMIJIEKCHYIO OLICHKY KauecTBa
o6pasioB AT BH ¢ yueTom BHYTpeHHUX U BHEIITHUX
(akTOpOB pa3IMYHOUN (PU3NUYECKON TPUPOJbI, B TOM
YUCJie HECTAallMOHAPHBIX;

— HCIOJIb30BaTh MPU OLIEHKE BCIO JOCTYITHYIO
nHbopMalMo (AeTePMUHUPOBAHHYIO, PACUETHYIO,
9KCMEPTHYIO);

— MaKCHMaJIbHO JOCTOBEPHO OLIEHUBATh YpO-
BeHb KauecTBa obpasna AT BH;

— OMepaTUBHO 3a7aBaThb UCXOJHbIEC JaHHbIE U
Mmojy4yaTh pe3yJibTaTbl B MPaKTUUECKU peajbHOM
MaclilTabe BpeMeHU;

— HCIIO0JIb30BaTh pa3fMuyHble BApUAHTHI PaOOThHI
HIIC ucxonst u3 TpeboOBaHUU OINEepaTUBHOCTU U
JIOCTOBEPHOCTH.
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