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BesepgeHue. CoBpemeHHble aBTOMATM3MPOBAHHbIE CUCTEMbI YMNpaBAeHMUA
npeanpuATUAMKU B NPOMbILLIEHHOCTU M HA TpPaHCNOpPTe NpeacTaBaatoT coboi
MHOrOypOBHEBbIE, TEPPUTOPUANBHO N GYHKLMOHANBLHO pacnpeaenéHHble opra-
HWU3ALMOHHO-TEXHONOTMYECKNE CUCTEMbI C CETEBOWN apPXMUTEKTYPOM, B3anmoaemn-
CTBYIOLLME B peXuMme peanbHoro macwraba spemenu [1, 2]. Co3gaHume Takmx cu-
CTEM OCYLLECTBAAETCA HA OCHOBE KOMMJ/IEKCHbIX METOANK CUCTEMHOIO NPOEKTU-
POBaHMA, B KOTOPbIX OUEHKa 3PPEKTUBHOCTN M MOUCK HAUAYYLLIMX BAapPUAHTOB
CBA3aHbl C NPOHAEMON NPUHATUA PELLEHN NO HECKONIbKUM Kputepuam [3, 14].
Mpu 3TOM MHOTMe KpUTEpUU, KaK NPaABUNO, ABNAIOTCA CIOBECHBIMU UIN HeYeT-
KUMMU.

B 3TOM cuTyaummn, Koraa HET HUKAKOM YNCNOBOM MHPOPMALLMKN O KPUTEPUAX,
FOBOPAT O CUCTEME KaK O K4EPHOM ALMKE». ECnm ecTb NONHbIN HABOP YMCNOBbLIX
AAHHBIX O KPUTEPUAX M OrpaHUYEeHMAX — FOBOPAT O «b6enom sAWMKe» ¢
BO3MOXHbIM €AMHCTBEHHbIM ONTUMANbHbIM peweHnem. Ha camom pene,
MeXAY 3TUMU KPAaNHOCTAMM HAXOAATCA CUCTEMbI, KOTOPbIE HA3bIBAOT CEPbIMM,
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TYMaHHbIMWU UAU HeYéTKMMmK. Mo [8, 9] cepoi HasbiBaeTcA Takas CUCTEMA,
KOTOpPan YaCTMYHO M3BECTHA M YAaCTUYHO HEM3BECTHA (C HENOIHbIM OMUCAHUEM).
B peanbHbIX CUCTEMAX M TEXHOJIOTUAX HEONpeneneHHOCTb Bcerga cylie-
CTBYET, U OHW Haxo[ATCA BCerga nocepeauvHe, roe-to Mexay KpanHoctamu oT
yepHoro o 6enoro, To ecTb B cepoi 30He. Cepble CUCTEMbI AatOT pa3Hoobpasme
AOCTYMNHbIX PeleHnn, a cepbli aHan3 NO3BOASET HAUTU HE ONTMMA/IbHOE pe-
LLEHWE, @ XOpOoLLEee, COOTBETCTBYIOLLEE PELLIEHWNIO pPeasibHbIX Npobaem [5].

MosToMy B CepbIX CMCTEMAX BMECTO TPAAULMOHHOIO aHa/IMTUYECKOro me-
TOoAa aHanu3a nepapxum AHP [15] ncnonb3ytot HeyeTkmnt AHP [14], KOoTOpbIN OC-
HOBbIBAETCA Ha pacyeTax aHTponuu Beca [13].

OpHaKo, M y 3TUX METOAO0B TaKXe MMeeTca pAag HeaocTaTKoB. [oaTomy,
yTobbl NpeogoneTb 3TN Npobaemsbl, Chen [6] npeanoxnn adPeKTUBHbIN MeToz,
Ha OCHOBE MCMO/1b30BaHNA apUPMETUYECKMX ONepaLnii C HEYETKUMN YNCAAMN,
HO M OH OCTAéTCA CYOBEKTUBHBIM, U HE CUCTEMHbIM.

[Ona obecneyeHnss CUCTEMHOIO NOAX0Aa K MONYYEHMIO OLUEHKU paHra mat-
PULbI U YCTPaHEHUS HedoCcTaTKoB B HeYETKOM AHP [6, 7], B [16] npeanoKeH Ho-
BblA METOZ, OLLEHKWN, KOTOPbIN OCHOBAH Ha MUCMO/Ib30BAaHUN CEPOro PenaumoH-
HOro aHanu3a [9] n apuPmeTrnyeckux onepaumm ¢ HeYETKUMM Yncnamm [11, 12,
18], rae cTteneHb COOTBETCTBMA KaXAOM CUCTEMbI KaXKAOMY KPUTEPUIO Bbipa-
YKaloT COOTBETCTBYIOLWMM CEPbIM PENALNOHHBIM KO3OPULMEHTOM U PENALMUOH-
HbIM K/laccom. Kpome TOro, BeC KaXK40ro Kputepmsa, KOTopblii onpeaenaeTcs sKc-
nepTom, NpeacTaBanaeT cobo HeYETKOE TPEYroNbHOE YNCN0 NN YETKOE 3HaYe-
Hue. Kpome TOro, npeanaraertcs npocras cxema gedassmdpukaumm HeYeTKoro
TPEYro/IbHOro YMC/ia B COOTBETCTBUM C KOHLENUUEN LLEeHTPa TaxKecTu. MNpu aTom
npeasioXKeHbl ABe MeTOAMNKM ANA PeLleHNs 33434 NPUHATUS PELLEHUN: C HEYET-
KUMW AU YETKUMM BEKTOPaMM B3BelMBaHUA. B gaHHOM cnyyae, MOCKO/bKY
OLLeHKa paHroB onpeaenaeTca cepbiM PefaLUNMOHHbIM aHaNM30M, a He npeano-
YTEHUAMMW 3KCNepTa, Npeanaraemblii noaxos aBnaeTca 60s1ee CUCTEMHbBIM, YEM
B [6]. N nocheaHee, Tak Kak npeanaraembliii cnocob Mcnonb3yeTt yNpoLwEHHbIEe
apudmeTmyecKkne onepaumm ¢ HEYETKUMM YNCNAMMU, @ HE C/TIOXKHbIE BbIYNCNEHUSA
3HTponuu Beca B [14], ero npon3BoANTENBHOCTb aHA/IOTMYHA MeToAy NPeACcTaB-
NNeHHOMY B [6] M1 HAMHOTO BbilLe NPOU3BOAUTENBHOCTU MeToAa, NPUBEeAEHHOrO
B [14]. 2dEKTUBHOCTL NPUMEHEHUA METOAMKM BO MHOTOM 3aBUCUT OT aBTOMa-
TM3auMm 06paboTKM MHOTOUYMCAEHHbIX AAHHbIX B NPOLECCe NPUHATUA PeLlEeHN
6e3 MCnoab30BaHMA CNOXHbIX CNEUManM3nMpPOBaHHbIX MAKeTOB, Hanpumep, B
cpefe 3NeKTPoHHbIX Tabauy, [4]. Llenbo aaHHOMU paboTbl 6bin0 pa3paboTaTb
KOMM/IEKC TabNMUYHbIX aHANUTUYECKMX MOAENEeN AN aBTOMaTU3aLMn 1 ynpoule-
HUA BbIYNCIEHWNIA.

N

Contemporary Innovation Technique of the Engineering Personnel Training for the Mining ?

317
and Transport Industry 2016 w



= CITEPTHTI'2016  UT npoexmuposarus, modenuposarus, dusaiiHa, WEB

Martepuan u pesynbtatbl UCCNEA0BaAHUN. Teopua HEUYETKMX MHOMKECTB,
npeanoxkeHHaa npodeccopom 3aae [17], onpeaenaeT HEYETKOE MHOXKECTBO KaK
KNacC C HEYETKMMM rpaHmuamu. Myctb U aBnaeTca OHMBEPCOM (BCeNeHHOM)

U ={u Un,.... U } )
ANCKYpCa, 1>%20+2%n§  Torpa HeuéTkoe MmHOXeTCBO A U3 U sBnsetcs
MHOXeCTBOM ynopAao4YEHHbIX nap

{(“1,f;l(uﬂ),(uz,f;l(uz)), ,<Un,f2(un))} rae bYHKUMA
fp J7:U—> [0,1], aBnaetca GyHKuMeit npuHaanexxHocTn A, u f~ (1) ykasbl-

BaeT Ha cTeneHb NPUHAANEXHOCTN U; K A. B cootsetctBum c [11, 12, 18], He-

yeTKoe Yncno A oHmBepcyma gmuckypca U morKeT BbITb TPeyroibHbIM UK Tpa-
neuenaanbHbiM. ApudmeTnyeckme onepauum Hag STUMM YMCIaMU OMNUCaHbI B
[6, 11, 12, 18].

Teopua cepbix cuctem bblna npeanoxeHa npodeccopom Deng [8] ans uc-
CNefoBaHUA CUCTEM C HEOCTAaTOUYHbIM CoAepKaHnem MHpopmaumm. B Teopumn
CepbIX CUCTEM CEpPbIA PENsALUMOHHbIA aHa/N3 YyNaBANBAET OTHOLWIEHUA MeXXay
rnaBHbiM GpaKTOPOM U APYrMMKN BCOMOraTeIbHbIMU paKToOpamMu B UCC/IeAyEMON
cucteme. B npouecce cpaBHeHMA 3Ta/IOHHaA NocneA0BaTeNbHOCTb COOTHOCUTCS
CO CPaBHMBAEMbIMM NOCAEA0BATE/IbBHOCTAMM, KOTOPbIE NOKA3bIBAKOT HEKOTOPYHO
cTeneHb CXOACTBA C 3Ta/IOHHON MOAE/NbIO U, TAKMM 06pa3om, onpeaenseTcs nyy-
LLAs U3 HUX.

Cepblit penauMOHHbIN aHaNM3 MOXKeET bbiTb BbINOAHEH caeayowmnm obpa-
30M.

LLar 1: MNycTb 3TaNI0OHHAsA nocneaoBaTeNbHOCTL byaeT

Xo = {xo(l),x0(2),...,x0(n)}
LLar 2: MoarotoBUM m cpaBHMBaeMbIX NOCAeA0BaTENbHOCTEN
X; = {xl-(l),xl-(2),...,xl-(n)}, i=12,...m
Lar 3: Beluncanm cepbin penaumoHHbin KOadPUumeHT
min min‘xo(l)—xj(l)‘+ Emax max‘xo(l) _xj(l)‘

k), x;(k)) =—L—! —
N PATIRET X SR
J

(1)

£<(0,1]
roe ABNAETCA OTINYUTENIbHbLIM KoadbuuneHTom, d

y(xo(k),xl- (k) Ha3bIBAETCA CEPbIM PENALUMOHHBbIM KO3dPULUMEHTOM B TOUKe k.
LLar 4: MpoBoaMM cepyto PenAaLuMOHHYIO OLEHKY No dopmyie

Vo) = Sy (k).x; (K) o)
=1

and Transport Industry 2016

{ 318 ? Contemporary Innovation Technique of the Engineering Personnel Training for the Mining



IT of Design, Modeling, Modern WEB-Technology = GCITEPTMTI'2016

3pecb Y(XO,XZ-) NMOKa3blBaeT CTeneHb B/ANAHWUA MOC/NeA0BaTe/IbHOCTN X;
Ha 3Ta/IOHHYIO NOC/NeA0BATENbHOCTL X(). [lpyrMmun cnoBamu 3TanoHHaA nocne-
[0BaTEe/IbHOCTb MOXET cobupaTb nonesHy MHPopmauuio O BapuaLuUM ToYEK
AAHHbIX OT APYrMX aHaNOTMYHbIX NOCneA0BaTeIbHOCTEN. AHANM3 CEPbIX penaLmn-
OHHbIX OLLEHOK NO3BO/IAET NOHATb, KaKMe PaKTOPbl MMEIOT peLlatoLLee 3Ha4YeHne
B Npouecce NPUHATUA PeLLEHNA.

PaccmMoOTpMM METOANKY U afifOPUTM NPUHATUA PELUEHUA Ha NpUMepe Bbl-
H6opa cepbix CUCTEM BOOPYHKEHUM [6].

Oonyctum, umeetca m cepbix cuctem S7,9,,...,.5,,, U3 KOTOpbIX HEOBXO-

AMMO BblI6paTb Hauayuwyto no 1 kputepuam C;,Cs,...,C, .

Ecnn kputepuin C;, i=1,2,...,n cOCTOMT U3 1; 3N1E€MEHTOB KPUTEPHUS, TO CU-

S j=12,..m

ctema , OTHOcuTenbHo Kputepua C;, MoxeT BbITb NpeacTas-

neHa nocneaoBaTeNbHOCTbIO Sji = {Sji(l)asji(2)> ...,Sjl-(nl-)}, roe
Sji(k), k=1,2,...,n; mo}eT BbITb YETKMM 3HAYEHMEM WM NINHTBUCTUYECKUM

TepMoMm (HeYETKUM yncnom). Kpome Toro, npeanonoxmm, 4To Beca KpUTepues,
3a4aHHbIX NMLOM, NPUHUMAIOLWMM pelleHne, npeacTaBieHbl BECOBbIM BEKTO-

pom W, W =[wi,w2, ...,wn], rAe w; - TpeyronbHoe He4é€TKoe Yncao n obo-
3Hauvaet Bec kputepma C;. AIropuTmMm MeToA0N0MMN NPUHATUA PEeLLUEHNA MOXKHO

npeAcTaBuTb B BUAE C/IeAYIOLWMX Laros.

LWar 1: NpeasaputenbHaa obpaboTka paccmaTpmMBaembix NocneaoBaTe b-
HOCTEN.

Tak KaK B Npouecce BbIYUCNEHUA CEPbIX PENALMOHHBIX Knaccos (Koapdu-
LMEHTOB) AO/I*KHbI PACCYMUTLIBATLCSA MAaKCUMMaAbHbIE U MMHMMA/IbHbIE Pa3nnMymna
MeX4y BCEMWU NOCNen0BaTeNbHOCTAMM, TO oTctoaa: (l) Bce anemMeHTbl Kaxaown
nocnenoBaTe/IbHOCTU AO/MKHbI ObITb YeTKMMM 3HadeHuamu; (ll) xenaTenbHo,
4yTObbl BCE KOMMOHEHTbI PAacCCMATPUBAEMOWN NOCNEA0BaTENbHOCTU UMENN O4N-
HAKOBbIN NOPALOK.

Takmum obpa3om, Ha NepBOM 3Tane Mbl AOKHbI NpeaBapuTenbHo obpabo-
TaTb 3/1IEMEHTbI KaXA0W paccmaTpuBaemon nocnegosatenbHoctu. Cpean Bcex
nocnefoBaTeNbHOCTEN NpeaBapPUTENbHbIN 3Tan HanpaBAeH Ha 31eMeHTbl 04-
HOrO M TOrO e Kputepus.

Nasante paccmoTpum k-1 snemeHT Kputepua C; . Cxema npeaBapuTe/IbHOM

06paboTKkM NpeacTaBneHa ceayrowmMmm AeCcTBUAMM.
Ecm S j; (k), k=1,2,...,m- yétkoe 3HaueHue, TO CyLLECTBYET 3 NPOCTbIX

mMmeToda NpuBecTn 3T aJIEMEHTbI K OANMHAKOBOMY NOPAAKY.

N
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Memoo 1.
ity =28, )
My
e M, =max{sh-(k),52i(k), ...,Sml-(k)}.
Memoo 2.
itk =210, @)
Mij
o Mik :min{sll-(k),szl-(k), ...,Smi(k)}.
Memoo 3.
8 i (k) — my, (5)

s ji(k) = :
My —my

ra,

roe onpegeneHue Mik n N npuseneHo B (3) 1 (4) coOoTBETCTBEHHO.

B npoTMBHOM Cnlyuae, ecnu S j; (k) aBnaeTca AMHrBUCTMYECKUM TEPMOM, TO
8 ji (k) MoeT BbITb Npe/CTaBNEHO TPEYTObHBIM HEYETKAM YNC/IOM, NapameT-
pusosanHbim Tpunnetom (a;(k), bj;(k), ¢ ;;(k)) . Noatomy, npumensas ypasHe-

Hue (6), 3TO TpeyrosibHOE HEYETKOE YMUCAO MOXKET ObiTb Aeda33nPpruUMpPOBaHO B

YETKOE 3HayeHue:

(k) +bj; (k) + ¢ (k) 6
3

[ns Toro, 4tob rapaHTUpPOBaTh, YTO Aeda33ndpuumpoBaHHOe 3HaUYeHue (6)
MMEET TOT e NopsAoK, YTO U BeINYMHA, noaydyeHHas 13 (3), (4) nam (5), roHu-
BEPCYM AMCKypca ycTaHaBAuBaeTtca B suge [0,1].

Mocne npeaBapuTenbHoM 06paboTKM paccmaTpuBaemMblX NocaenoBaTe b-
HoOCTel, Mbl nony4yaem mxn HOBbIX nocnenoBaTeNIbHOCTEN,

— a ::
s ji(k)=—+

Sji = {Sji(l),Sji(z), ...,Sji(n,-)}, KOTOpble pacCMaTPMBAtOTCA KaK CpaBHMBae-

Mble NocneaoBaTeNlbHOCTU B CEPOM PENALMOHHOM aHan3e.

LLlar 2: Bbibop McxoaHbIX NocieaoBaTeIbHOCTEN.

Llenbto oueHKM CMCTEM BOOPYKEHUA ABASETCA BbIOOP ONTMManbHOM cpeam
BCEX pacCcMaTpUBaeMbIX cucTem. Takum obpasom, ANs KarKaoro Kputepua Mol
[O/IXKHbI BbIOpaTb NOAXOAALLYHO MCXOAHYIO NOCAeA0BaTeNbHOCTb A/1A BbIMOHE-
HUA Ceporo pensAuMOHHOro aHaaM3a B c/ieaylollem wware. Bbibop ncxoaHon no-
cnefoBaTeNbHOCTU onpeaenseTca BbIbOPOM ONTUMAZIbHOTNO 3HAYEHUA Cpeau
BCEX CUCTEM MO OTHOLLEHMUIO K KaXKA0MY 3N1eMeHTy Kputepusa. To ecTb, UCXxoaHan

nocnegosarenbHocTb Sy,,1 =1,2,...,n npeacrasnsetca B Buge
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Soi ={50i(1),50;(2), ...80;(1,)}, (7)

rae So;(k),k=1,2,...,n asnaetca onTumanbHbIM (Ny4wMM) 3HAYEHUEM

cpean $1i(k),s2i(k), ...Smi(k) v onpeaensaoTca skcnepTom.
LLlar 3: PacueT cepbix penaymoHHbIX K1aCCoB.
CornacHo ypasHeHusa (1) cepbiil penAaUMOHHbIN KOIGPULMEHT yjl-(k) Mo-
YeT ObITb NONYYEH cneayowmm obpasom:
¥ i) = (50, (K),5 i () = )
min min|so;(1) =i ()| + Emax max|so; (1) =i (1)

__p 1 _ p_! _ (&)
‘SOi(k) - Sji(k)‘ + Emax H}aX‘SOi(Z) - Spi(l)‘
p

rae £ e€(0,1] wussectHbit  koadbduument, p=12,..m u [,

k=1,2,...,n;. Toraa cepblit pensumoHHbIN KNacC MEXAY UCXO4HOW NocnesoBa-

T€/IbHOCTbIO SOZ 7 CpaBHMBaEMOVI nocnenoBaTe/sIbHOCTbIO S]l paccynTbiBa-
€TCA C NOMOLUWbHO Bblpa*KeHUA

l’li -
Vi = Z Wi 7Y ji(k), (9)
k=1
no_
rae Wi - Bec ceporo pensiuMoHHOro koapoumumeHTa yjl-(k) n Zwk =1.
k=1
LLlar 4: NocTpoeHne maTpuubl OLLEHOK.
in(k)

Ha npeabligywiem ware cepbi pensiumMoHHbIA KO3pdnumneHT

pacCMaTpmnBaTbCA KaK CTeneHb yaA40BAETBOPEHHOCTN ON1A CUCTEMDbI S] Nno OTHO-

C. o o
LWEHWNIO K k-MY NYHKTY KpuTepua !, AHANIOTMYHO CEpbIN PeNALMOHHbIN Knacc
MOKHO PaCcCMaTPUBaTb KaK CPEeAHIO OLLeHKY paHra CUCTembl Sj Mo oTHole-

HUIO K KpuTepuio I . Toraa, npeacTaBnas cepblil penauMOHHbIN KNacc Kaxaom
CUCTEMbI MO OTHOLLUEHMUIO K KaXKA0MY KPpUTEPUIO, MOyYaeM MaTPULLY OLLEHOK:

G G - G
Silvir Y2 v Y

A=S_2 Y_21 Yp an ' (10)
Sm Y1 Ym2 " Vmn

N
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LLar 5: MpuHAaTne pelueHnii (HEYETKNIM BEKTOP B3BELUMBAHUA).
B Hauyane wara NPpUHATUA peLleHnit byayT BbINOJHATLCA cneaylolimne one-
paumm npeobpasoBaHUs:

'Y11°g/]®'yl2°g/2®...®'yln°g/n _jél_
~ 7 WL DYy W2 B Dy, W R
R= g5t =| Y217 W1 722 W.2 Yon Wn | _ .2 , (11)

~

Yl -;m DY, -v~vz DOV Wn | _1~2m_

roe - n @ - onepaTtopbl anrebpanyeckoro NnpomnsBeaeHNsa 1 CYMMUPOBaHMUA

.. ~T
HEYETKMX Yncen COOTBETCTBEHHO. W 03HayaeT TPaHCNOHMPOBAaHME BECOBOro

BEKTOpa W a R1,R2,5.0; R _ TPeyro/ibHble HEYETKME Yncaa.

Mocne aToro NnpumeHaem BbiparkeHue (6) ana gedassndpukaumm Tpeyrosb-

5 R1,R2,....,Rm 5
HbIX HEYETKUX Ymncen B YETKME 3HAYEHUA V|,Vy,...,V,,, T.e. ecIn
R] =(Clj,bj,cj), TO
a.+b:.+c:
v =—L—1—L 3’ L, (12)
roe j=12,...,m.

Ecan v, —camoe BonbliOe 3HaYeHne cpeam vy, Vs, ...,V,, , TO cUcTema S, fB-

naeTca nyywmnm sblbopom.
Echv  Becosoit Bektop W 3ameHnsetca "4ETKMM"  3HaueHMem w,

W =[wi Wy, ooosWy] , TO MocAeaHWI War CTaHOBUTCA CNeAYIOLLNM.
LLar 6: MpuHATHE pelueHni (YETKMI BECOBOWN BEKTOP).
BbInonHATCA ceaytoume onepauum npeobpasoBaHus:

WY1 WY 12 oo T WyVip " |

WiY21 tWoYo +.oo WYy, %)

V=aw’ = = 7, (13)

_WIle +W2’Ym2 +...+Wn'Ymn_ _ij

rge WT O3Ha4aeT TPaHCNMOHNPOBaHME BECOBOIO BEKTOPA w.

AHa/IOTUYHO, €C/IN V), — CaMOe BO/IbLIOe 3HAYEHUE CPEAUN V|,Vy,...,Vy,, TO

cuctema Sp — ONTUMaIbHa.

B paboTte npeacrtaBneH Komnaekc Tabnuy gna aBTomaTtusaumm Bbibopa
CUCTEM UM TEXHOJNIOTMW B  CEepbiX YCNAOBUAX, MNPUMEHEHME KOTOPOro
NMNNIOCTPUPYETCA HAa NPUMEpPE OLEHKN CUCTEM BOOPYKEHUI 3 [6, 14]. UmetoTca
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TPU CUCTEMDI S8, n S3. Ona Bblbopa Hambonee nepcrnekTUBHOM CUCTEMBDI
COoCTaBAeTCA nx CI'IELI,M(I)MKaLI,MM C 4yncnosbimm TaKTU4eCKMmiu
XapaKTepucTMkamu (cm. puc. 1).
A | ¢ | D | E =
4 TakTyeckne 4aHHbIE CUCTEM
5 [3nement =1 52 53 [pynnet C
_ 6 |[JansHocTh, KM 43 36 38
[ |Buicota. m 25 20 23] 1
_ 8 |Cropocts Maxa 0,72 0.8 0.75
UNUFULFI'.JE]IEII‘IULFIEI,
8 |BeicTp/muH 0.6 0.6 0.7
10 |Bpema pekunmn, MuH 1,2 1,5 13 €2
521x35- 381x34-105, |445x35-120,
|11 |Pa3amep, cm 135, cTaHg [xop CTaHg
ToYHOCTL
12 |cTpensbel, % 67 70 63
3]
¥poBeHb 1
14 |paspyLuenHuii, % 84 g 86
Paguyc nopaxeHns
15 [(m) 15 12 18
MNomexoycToiunBoc 2
16 [1b. % 6a 75 70
1T |HapéxHocTs, % a0 83 76 1
18 |Croumocti, 10 ThiC. 800 7hh 785 3
19 |Bpema #uaHn, net 7 5 5
20 JKCNepTHEIE OUEHKEW
21 | 3¥cnepTHele oUeHEN |51 Y 53
22 |¥Ycnoswa pabotel Bric Craug, Craung,
23 |BesonacHocTe Xop Craug, Craug, 4
24 | YypeiTne Craug, Xop Craug,
25 |[NpocToTta chopkw Craug, Craug, Hua
26 |boecnocobHocte  |Xop Crang Xop =
27 |OrpaHnyeHnn Bric Craug, Bric C3
28 |MobuneHoCTh Hua Xop Craung,
29 |Mogynauma Craug, Xop Craug, C5
30 [Crangapruaauymns Craug, Craug, Xop
31 |lMpocToTa Craug, Craug, Craung, =

PuncyHoK 1 - TakTMUecKkMe aaHHble U 9KCNepTHbIE OUEHKH TpéX CUCTEM

[JononHuTenbHo, ANa HedpOopManM3yembiXx MOKa3aTenen,

BbIMOJ/IHAEM

ONPOC 3KCNEPTOB U UX MHEHMA B NNHIBUCTMYECKON popme CBOAUM B Ty Xe
Tabnnuy. OCHOBbIBAACb Ha 3TUX ABYX Tabaunuax, BbINOJAHAEM KnaccuPpUKaumio
KpUTEPUEB ANA OUEHKU uccnegyembix cuctem [14]. Bbigenum natb rpynn
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SI’SZ u S3:

KpuUTepues ANA CUCTEM 1) Taktnueckuin kputepun (Cy); 2)

TexHonormnvecknn kputepunn (C,); 3) Kputepuin obcnyxusanua (Cs); 4)
sKoHomumyeckuit kputepuin (Cy); 5) kputepuii ycosepeHctsosaHua (Cs ).

BWMAHO, YTO YNCNEHHbIE 3HAYEHUA U IMHTBUCTUYECKUE OLLEHKM MOTYT BbITb
nepemellaHbl B rpynnax. B utore, mbl nonyyaem naTb noatabauu, KoTtopble
AONKHbl 6bITb 06paboOTaHbl B COOTBETCTBUM C NpeasaraeMon MeToAMKON.

B noKnage paccmatpmBatoTca afropmutm Bbibopa Hanny4dlwero pelweHna mn
3NeKTPOHHbIE TabnLbl peann3aumm oCHOBHbIX BbIYMCAUTENbHbBIX NPOLLEAYP.

BbiBoabl. B naHHOM paboTe npeasoxeH HAbop 3NEKTPOHHbIX Tabauy,
EXCEL, KoTopbI NO3BONAET aBTOMATU3NPOBATb U YNPOCTUTb NPOLLECC OUEHKMU U
BblOOpPA MPOEKTHbIX PELIEHMA B CEPbIX YC/OBUSAX, KOTAa KPpUTEPUU 3a4at0TCs B
CMeLLaHHOM BUAe (Yncna n AMHIBMUCTUMYECHE NepeMeHHble). NpeanoKeH yHnuou-
LMPOBaHHOE ONUCaHME TPEYTro/ibHbIX U TPpaneuneBnAHbIX GyHKLNIA NPUHALNEXK-
HOCTM YeTBEPKOM uncen {a, b, c, d}.
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