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3. MATEMATHUYECKHUE MOJEJIX PA/ITMOSJIEKTPOHHBIX

YCTPOUCTB U TEXHOJIOTMYECKHUX IMTPOIIECCOB

3.1. PacueTHble COOTHOIIEHUS U (POPMYJIBI
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Oxkonyaunwue Tao0i. 3.1
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Dan (y)
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pacu 3.20

3.2. ITosicHeHus mapamMeTpoOB

n — B BbeIpaxenusx (3.1), (3.3) u (3.4) - yucnao SKCEPUMEHTAIBHBIX TOYEK (TO-
YeK KOPPEISLMOHHOIO MOJIsI) IBYX IMapaMeTpoB; B BeIpaxkeHUH (3.5) - yucio
OMBITOB TACCUBHOIO (paKTOPHOI'0 FKCIIEPUMEHTA; B BhIpaxeHusx (3.10),
(3.11) u (3.18) - yucio cepuii napauieIbHBIX OMBITOB;

V»i — DKCHEPUMEHTAJIbHOE 3HAYECHUE ) B I-U TOUKE;

V1i — TEOPETHYECKOE 3HAYEHUE ) B I- TOUKE, T.€. 3HAUCHHUE, [T0TyUYECHHOE
MyTeM MOACTAaHOBKH B MOJIeJb ((DYHKITHIO) 3HAUCHUS apryMeHTa X;;

Ay; — B BbIpaxkeHuu (3.1) pa3HOCTb MEXIY V5; U V1 ; B BelpakeHuu (3.19)
PA3HOCTh MEXy 3HAYEHUEM Y, PACCUUTAHHBIM JIJISl i-TO OMbITa (CTPOKHU
MaTpHUIIbI TUIAHA) IO OCTPOEHHOM MOJIENH, U SKCIIEPUMEHTAJIbHBIM 3HaYe-
HUEM ) B 3TOM OIIBITE;

Xi, Vi — 3HaueHUe rapaMeTrpa X B i-M HaOJIOICHUH (TOYKE) U COOTBETCTBYIOIIIEE

ATOMY HaOJIIOJICHUIO 3HAYCHHE MTapaMeTpa y;

a, b — xosdunreHTs TMHEHHON MOIeNU BUAA y=a-X + b, onipeaensieMble o
kpureputo (3.1);

Fmin — MHHHUMaJIbHOE 3HaU€HHUE KOA((PUIIMEHTa TapHOU KOPPESLUU MEXAy Tep-
BUYHBIM MTapaMeTpoM ((pakTopoM) U BBIXOJHBIM MapameTpoM ((pyHKIHei),
CUMTAEMOE €III€ CYIIECTBEHHBIM (3HAYMMBIM); OOBIYHO | #pin | = 0,2...0,3;

6, — CpeaHee KBaJpaTUYecKoe OTKIOHEHHE KOd(DPUIIMeHTa KOpPeLnH;

t,  — x03()dULIUEHT, 3aBUCAIMI OT IOBEPUTEILHOM BEPOATHOCTH V; B hopMyIIe
(3.18) — rabnmunoe 3HaueHne ko3P duirenta CThI0eHTa TIPU JOBEPH-
TEJIBHOM BEPOSITHOCTH Y U YHCIE cTeneHei cBoooan! f= N(n-1);

Y  — BBIXOJHOU mapamMeTp (OTKIUK, GYHKIIHS OTKINKA) 00BEKTa WU MPOIIecca,
BBIPA’KaeMbIil B CBOEH Pa3MEPHOCTH;

B ,B,..B ,p - K0IDHUIHCHTH Pa3sMEPHOrO MOIMHOMA (IIONMHOMA, B KOTO-

0 1 k12 pBIi haKTOPEI MOJACTABIIAIOTCS B CBOEH Pa3MEPHOCTH;

X ,..,X —  HaTypajbHble (B CBOEH pa3MEpHOCTH) 3HaUEHUsS (PaKTOPOB;

—  KOoAWpOBaHHBIE Oe3pa3MepHbie 3HaYeHUs (PaKTOPOB;
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KO3 UIMEeHTbl 0e3pa3MepHOro IMOJMHOMA (IIOJIMHOMA, B KOTO-
PBI TTOICTABIISIIOTCS] KOJUPOBAHHBIE 3HAYCHHS (DAKTOPOB), Ompe/ie-
JsieMble U3 SKCIIEPUMEHTA;

k — YHCIIO PacCMaTPUBAEMbIX (DAKTOPOB;
Jj — HOoMeD (pakTopa;
X . — HaTypaJIbHOE TEKyIlee 3HaUeHne j—To (pakTopa;
J
X9 o~ HaTypaJIbHOE 3HaYEHHE HYJIEBOTO YPOBHS j—T0 (PaKTOpa;
J
A — MOJIOBHHA pa3Maxa BapbUpOBaHUA j—T0 (pakTopa ;
J
N — YHCIIO HEMOBTOPSIOIIMXCSI ONBITOB aKTHBHOTO (DaKTOPHOTO JKCIIEPH-
MEHTA (YUCJI0 CTPOK MATPHULIBI IIJIaHA SKCIIEPUMEHTA);
M(y) - CpellHee 3HaueHue (MaTeMaTHYecKoe 0XKHUJIAHUE) OTKIMKAa Y B I-M
OTbITE (CTPOKE MaTPHIIHI TUIAHA);
DGy - JUCTiepcUs OTKIIMKAa Y B i-M OMBITE (CTPOKE MATPUIIHI IJIaHA);
(y.) - 3HAYEHHUE OTKIIMKA B i—M OIIBITE U~ CEPHH OIBITOB,;
1 u
x.).,(x l) . — KOJMpOBaHHbIE Oe3pa3MepHblE 3HAYEHHUS COOTBETCTBEHHO j—TO U
Jo! ! [-Tro GakTOpOB B i—M OMbITE (CTPOKE MATPHUIIBI TJIaHA);
Gpacu pacueTHoe 3HaueHue kputepus Koxpena,
D(Yi)max MaKCHMAaJIbHOE 3HAYCHHE JIUCIIEPCHUH B OMBITAX (CTPOKAaX TJIaHa);
D(y) — JUCIIEPCHST BOCTIPOU3BOIUMOCTH OTBITOB (OTKIIMKA);
bo, b; - OLIEHKU KO3 (UIIUEHTOB JIMHEHHOTO MOJIMHOMA; j=1,...,k;
b; — OIICHKU KO (UIIMEHTOB MPHU MPOU3BEACHUN (B3aUMOICHCTBUN)
j-rou [l-ro gakropos; j,/=1,...k j#I;
b* - olleHKa ko3 duimenta moenu (oobiiee 0003HaYEHUE);
Ab — BO3MOJKHAsl OIMIMOKA, BO3HUKAIOIIAS OT 3aMEHbl HCTUHHOTO 3HAYEHUS
koahdunenta b ero oreHkoi b* ;
D, (y) IUCTIEPCUA aICKBATHOCTH OTKIIMKA Y ;
d — YHCII0 3HAYUMBIX KO3()()UIIMEHTOB MOCTPOCHHON MOJIETH;
Y, - 3HaYeHHE OTKJIMKA B i—M OMBITE (CTPOKE MATpPUIIBI TJIaHA), pACCUNUTaH-
acd o
P HOE T10 MMOCTPOCHHOM MOJETH
Fracu pacyeTHOe 3HaueHHue Kpurepus Puiiepa.

3.3. TunoBble npuMepsI

IIpumep 3.1. B nporecce paboTel nepenaTunka paauosiokaunonHoi cranuuu (PJIC)
U3MEPSUIOCh 3HAUYEHUE €ro HMMITYJbCHOM MOIIHOCTH B ONpEACICHHBIE MOMEHTBHI CyM-
MapHOHl HapabOTKM (CyMMapHOrOo BPEMEHM MCIIOJIb30BAaHUS Ie€pelaTuhKa 10 Ha3Haye-

HUI0), Tabm. 3.2.

Tabnuma 3.2
HapaGotka, u 0 150 300 450 600
MorHoCTb, BT 800 790 750 730 710

Tpebyercss METO1I0M HaMMEHBIIUX KBAJAPAaTOB MOA00PATh (PYHKIIMIO, KOTOPAasi OMHCHI-
Basia Obl M3MEHEHHE MOIIIHOCTH MepefaTyrka P Ha uHTepBaje Habmogenuii ot £=0 1o

t=200 4.
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Pemenne. AHanuzupysi GU3MKYy MNPOIECCOB, MPOUCXOASAIIMX B 3JIEMEHTaX IMepeaaTyuka

PJIC, npenmnonoxxum, 4To MOIIHOCTh P MajgaeT ¢ TEUEHHEM BPEMEHU f N0 3KCIOHEHIINAJb-
HOMY 3aKOHY, T.€.

P,Br P@)=Pe™ %,
800K A — JKCIIEPUMEHTAJIbHbIC rae P, — 3HaueHHE MOIIHOCTH B
A TOUYKH HavaJbHBIH MOMEHT BPEMCHH;
760k a— xodhduimeHt, mnomase-
JKallUK ONPENEIICHUIO.
A\A B kauecTBe 3HauyeHMS PO
7207 TT—A MOJKHO TIPHHSTh
700 | | | | P, =P(t=0)=800.
0 50 100 150 200 ¢,4ac

Torma 3amaua mombopa TeopeTude-
CKOM (QyHKIMM CBOOUTCS K Ha-
XOXJICHUIO TIO0 IKCIEPUMEHTAIBHBIM
JaHHBIM  Jydmero  koag¢uuu-
enta a (puc. 3.1). Ero naiinem, ucnonb3ys kputepuii (3.1). st aToro onpeaenum npumep-
HOe 3HayeHue (mopsanok) kordduiuenta a. Jlanee 3agaauMcsi HECKOIBKUMH 3HAYCHUSIMHU
3TOTrO KO3 PUIMECHTA B AUANIA30HE €T0 BO3MOXHOTO U3MEHEHUS | JUTSI KAKJIOTO @ TIPOCYH-
TaeM 3HaYEHUE BEIIMUUHBI

Puc. 3.1. CrnaxuBaHue sKCriepuMEHTAIbHON
3aBUCUMOCTH TE€OPETUYECKON KPHUBOM

n
S=> (P -800-¢ ")
i=1 !

5 3areM MOCTpouM rpaduk M3MeHe-
\ A / HUS yKa3aHHOW CyMMBI OT 3HAYEHUS KO-
A s urmenta a. Jlyummm ¢ TOUKu 3pe-
/ HUS METOJIa HaWMEHBIUX  KBajpa-
N TOB, T. €. Kpurepus (3.1) Oyner Takoe
A\ / 3HAYeHHE @, MPU KOTOPOM 3arvcaHHas
A VAN BEIIE CcymMMa OyaeT MUHUMalbHA
T (puc.3.2).
T . I I R N3 puc.3.2 BugHO, 4TO

0,19 omr 0,20 0,205 a-10 4, ~0000198.
Puc. 3.2. K onpeaenenuto kodpduimenra a Ilpu  wucrnonb3oBaHnK — rpaduka,
TEOPeTHUECKOH (QyHKIIH MOKa3aHHOTO Ha puc. 3.2, HeoOXOANMO,

9TOOBl MCKOMOE 3HaueHHe Kod(duim-

€HTa g TOoIajo B «BWIKY». B mpoTtus-
HOM Cllydae IMpoLEecC MOCTPOeHUs IpaduKa HYKHO MPOJOJIKHUTh B CTOPOHY YMEHBIICHHUS
WIN yBEJIMYCHUS S, TOKa KICKOMOE 3HaueHue Kod((hULmeHTa a He MomnajeT B «BUIKY».

Ipumep 3.2. TpeOyercsa onpeaennuTh, KAKOe YUCIO OMBITOB MTACCUBHOTO dKCIIEPUMEH-

Ta HEOOXOAMMO MPOBECTH JJIS CIyvasi, KOTJa MPUHSATO 3HAUCHUE ‘rmin ‘zO,S. JloBepurens-

Hast BeposaTHOCTh Y =0,95.
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Pemrenne. ITo rabmuie 3Hadennii kosdduimenta t, I BEPOATHOCTA Y =0,95 Haxogum

ty =1,96 (cm. ta6:. I1.1.8 npui. 1). ITo hopmyie (3.6) BerurcasieM 3HaUeHUE G .

03
" 1,96
Hcnonw3yst Beipakenue (3.5) , onpenenuM TpedyeMoe YUCIIO OMBITOB:

(1-0,3%)°
n 2—22 36.
0,153

HetpyaHo y6eauThes, 4To zum‘rmm ‘=0,2 YKCIIO OMBITOB 712>89 .

o) ~0,153.

IMpumep 3.3. [Ipu 3HadeHun k=4 CIIIAHUPOBATH MOJHBIA (PAKTOPHBII IKCIICPUMEHT
(IIDY), mpenHa3HAUYECHHBIN AJIs TOJIyYEHMSI IMHEHHOM MOJEN 00BbEKTA.
Pemrenue. /{14 mosryyeHus MOJENM BUIA
=b +b X +..+b X
Y=P 71 % k™t k
JIOCTaTOYHO (haKTOpaMu BapbUpOBaTh Ha ABYX YpoBHsX (-1; +1). OOmiee ymncao onbl-

toB [I®D nipu k =4 onpenenurcs kak N = 24 =16 . 3anmmiem B TaOIUILy YKUCia OT HYJIS A0

4 o
snauenus (2° —1 =15) B nBonuHOI cucteme cuncienus (tabm.3.3, a).

Tabmura 3.3
HonyquI/Ie ManI/II_IBI IIJIaHa H(D3 C ITIOMOIIIBIO 3AIINCHU YHCEII
B I[BOI/I‘-IHOI\/’I CUCTEMC CUHUCIICHUA
a §)
Hueno Pazpsig niist pakropa Howep x x X3 X4
0.. OIIBITA 2

(N-D * X X3 X4 1 - - - -
0 0 0 0 0 2 — - - +
1 0 0 0 1 3 — - + -
2 0 0 1 0 4 — — + +
3 0 0 1 1 5 — | ¥ — | =
4 0 1 0 0 6 N B — | +
5 0 1 0 1 T = | N -
6 0 1 1 0 3 _ T N N
7 0 1 1 1 . n — — —
8 1 0 0 0 T — — "
9 1 0 0 1 R R B R p
10 1 0 1 0 " — "
11 ] 0 ] 1 12
12 1 1 0 0 13 + + — —
13 1 1 0 ] 14 + + — +
14 1 1 ] 0 15 + + —
15 1 1 1 1 16 =+ + + +
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3amMeHHUB B moiyuyeHHOW Tabnuie (ta6:n.3.3, a) uudpy «HyIb» 3HAKOM «MHUHYC», a
Py «EIUHHUIA» — 3HAKOM IUTIOCY», MONIyYrM TpeOyemyto MaTpuity [1DD (tabn.3.3, 0).
IIpumep 3.4. [l uccienoBaHusl BIMSHHAS Ha BBIXOJHOM INapamMeTp TEXHOJIOIMYE-

CKOT0 Tpoliecca IByX (hpakTopos (x1 uoXx, ) ucnionb3yercs [1OD tuna «2% (Tabn. 3.4).

Tak Kak OMBITHl TPYJIOEMKHU, IPUHSTO PEIlIeHHEe MPOBECTU TPU CEPUU MaPaAJIICNIbHBIX OIbI-
ToB. Heo0XxoqumMo paH1oMU3HPOBaTh ONBITHl KAXKION CEpUU.

Pemenne . B tabnuue cnydaiineix uncen (tabdma. I1.1.4 npun. 1) mpocMoTpuM oAHO-
3HAYHBIC CIyYaiiHbIE YKCIIa, TPUHUMAsi BO BHUMaHUE 3HaueHus oT 1 70 4 (Tak Kak B MaTpH-
1€ BCEro 4eThipe onbita). [[pocMoTp HauHeM, HanpuMep, ¢ Hadasa |- CTpOKH TaOJIULBI U
Oyzaem nBuUTaThes MO cTpokaM. HeTpyaHo yOeauThes, 94To B IEPBOM CEPHUH OIBIT IO HOME-
pom 2 B marpuie [IDD gomkeH BBINOIHATHCS MEPBbIM. AHAJOTUYHBIM 00pa3oM ompe/e-
JSIFOT OYEPEAHOCTh OCTAJIBHBIX OIBITOB NEPBOM CEPUH, 3aTE€M MEPEXOAAT K PaHIOMH3AINH
ONBITOB BTOPOW CEPUH H T.J.

[Tony4yeHHast o4epeaHOCTh OIBITOB KaXKOW CEpUU C YUETOM PaHIOMHU3ALNU IpUBEIe-

Ha B Tadu. 3.4.
Tabmuma 3.4

k
VY CII0BHS M 04E€PETHOCTH BHIOIHEHHS ONBITOB I1MD Trma « 2" » mpu k=2

Howmep % 3 OuepeTHOCTH BBHINOJIHEHHUSI ONBITOB
ONbITa 1 2 cepus | cepust 2 cepus 3
1 - - 2 1 4
2 - + 1 3 3
3 + - 4 4 2
4 + + 3 2 1

Hpumep 3.5. [ling uccneqoBanus BBIXOJHOTO apaMeTpa TEXHOJIOTHUYECKOTO MpPoIecca

k
IPH YHCIIE IEPBUYHBIX MapaMeTpoB k=2 Obu1 crutanupoBan [1DD Tuma 2" U BBIIOIHEHO
3 cepuu mapauieNbHBIX ONBITOB. VICNONIb30BaIUCh CIIENYIONINE 3HAUYECHUS] HYJIEBBIX YPOB-

HEH ¥ MHTEPBAaJIOB BapbUpPOBaHUs (PaKTOPOB (B YCIOBHBIX €IMHULIAX ):

X0 =2.8; )Ll =0,25;

X050 =30; 7»2 =5.

PeBy.]'IBTaTBI OKCIICPUMCHTA IIPCACTABJICHLI B Tabi. 3.5.

Tabnuua 3.5
Pe3ynbTaThl mapauiebHbIX
H - _
omep %, %, OITBITOB M(yl_ ) D(yl_ )
OIIBITA, i
W), W), |©;);,

1 — - 8 7 9 8 1

2 — + 20 22 18 20 4

3 — 17 16 15 16 |

4 + 30 34 32 32 4

TpeOyeTcsi MOCTPOUTH MOJIEb, ONUCHIBAIOIIYIO BBIXOJHOW MapaMeTp TEXHOJIOrHYe-
CKOr0 Tpoliecca, IPOBEPUTh €€ MIPUTOHOCTD ISl IPAKTUKU U OCYLIECTBUTH MIEPEXO] K pa3-
MEPHOMY IIOJINHOMY.
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Pemenne. Ilo popmynam (3.10) u (3.11) moacunThiBaeM CpelHee 3HAUCHUE U TUCTICPCUH
OTKJIMKA ) B KaXKJIOM OIbITe MaTpullsl. Hampumep, uist onbita HOMep 1 umeem

2 R Y 2
M(yl):8+;+9=8; D(y1)=(8 8) +(73_81) +O-8)" _

Pesynbrarhl pacueroB BenmuuH M (yl) " D(yl.) BHECEHBI B TaOi. 3.5. Paccumnras

no dopmyie (3.12) kpurepuit Koxpena, HeTpy1HO yOEIUTHCsI, YTO OMBITHI BOCTIPOU3BOIH-
MBI, Tak Kak npu Y =0,95
Gppes =04 <G, =068,

pacu

rae  Gpaeq — KpUTHYECKOE TabmuHoe 3HaYenue kputepus Koxpena (ta6u. I1.1.5 npu. 1) .
[To ¢popmyie (3.13) Hax0IUM AUCTIEPCHIO BOCIIPOU3BOANMOCTH OTIBITOB:

D(y)=2.5.

Jlnst miumroctparuu, ucnosib3ys Gopmyisl (3.14) — (3.16), onpenenum ko3 PUITUEHTHI
KakK JUId TUHEHHBIX 3P dekToB (b, b)), Tak n Ui > dexra B3auMoAeHCTBUSA

(b12).

Mneen bo :8+20+16+32 _(—1)'8+(—1)-20+(+1)-16+(+1).32:

=19; b, = 5.
4 1

4
AHAJIOTUYHO MOTy4aeM b2 =7 un

_EDED -8+ (EDED 20+ (DD - 16+ (HD(+1D)-32

b12 4

l.

[IpoBepsieMm 3HauMMOCTh Kod(duuuentoB. [lo Tabmuie 3HaueHuin kpurepus CTbiO-
neuta npu Y =0,95 u uncne creneneit cBoboap f = N(n—1)=4-2=8 Haxoaum tY ~2,31

(tabm. I1.1.6 mpwt. 1).
ITo dpopmyie (3.18) onpenensem Ab nosepurensHoro uaTepsana (3.17):

2,5

Ab=231- ~1,29.

Jlerko yOeauthcsi, uro KodpduuumeHntsr b,, b, u b, 3HAUUMBI, a KO-
¢uuneHt b;, He3HauMM, TaK M HEro JOBEpUTEIbHbIM uHTepBan Buaa (3.17)

I, = {-0,29; 2,29 } comepKuUT TOYKYy CO 3HAYECHUEM HYIIb.
JIuneitHas Mojelb 3alMIIeTCs B BUJIE

y=19+5)?1 +7)?2, (3.21)

[TpoBepum agexBaTHOCTH ATOU MOoaenu. [lo ¢popmyie (3.19) moacuuraem qUCTIEPCUIO AJICK-
BATHOCTH. [[71s1 mosyyeHus: 3HaUeHUI yipacq , ICTIOJIB3YEMBIX B 3TOUW (popMyJie, B MOCTPO-

eHHyto mojenb (3.21) moxacraBisieM KOAWPOBaHHBIE 3HAUYCHMs (aKTOPOB )?j COTJIAaCHO

Matpuile miana (tabsu. 3.5). Hanmpumep, a1 nepBoro omnpita (CTPOKH MaTPHUIIbl) UMEEM

Y pacs = 19+5-D)+7(-1)=7.

AHAJOrMYHO HAXOIUM
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21; 17; 31.

yZpacq - Y3 pacu — Yyq pacu

OmnpenensieM 3HaYeHUE TUCTIEPCUH aJIEKBATHOCTHU, UCTIONB3Ys popmyiy (3.19).1

(-8 +Q1-207 +(17-16% +(31-32)% _
4-3

Da;[ (y)= 4.

PacuetHoe 3HaueHune kputepus Ouiepa, onpeaensieMoe mo otHomieHuto (3.20),

F..=4/25=16.

pacu

[To cratuctuueckoii Tabmuie (tadmn. I1.1.7 npun. 1) nis qoBepUTeIbHOM BEPOSITHOCTH
v =0,95 1o 3HaueHUsIM YKCIIa CTereHel cBOOOABI [ | = N—-d=1wu f 5= N(n—1)=8 wua-

XOJMM KPHTHUYECKOE 3HaueHue kputepus Ouiepa: F Kp ~5,32.

Tak  Foy <Fy, (1,6<5,32), 1o nuneiinas monens Buza (3.21) agexksatHa pesysbraTam

JKCIEPUMEHTA U €€ MOXHO OBbUIO OBl MCIONB30BaTh Ha mpakTuke. OgHako Oosiee ya00HO
MIOJTb30BATHCSI Pa3MEPHBIM TTOTUHOMOM. OCYIIECTBIIsIEM MTEPEX0/l K HEMY, UCTIONb3YsI COOT-

HomieHus Bua (3.9), a Takke 3HaYCHUS ij u A Ix j=1 2.
[Tonyuaem
x,—28 x, =30
y=19+5-(10’—25)+7-(ZT):—79+20)C1 +14x, .

Ipumep 3.6. Heobxonumo mocTpouTh miaH APoOHOro (pakTOPHOTO 3KCIEPUMEHTa
(ADD) nna uccienoBanusi BIUSHUS HA BBIXOJHOW MapaMeTp TEXHOJIOTMYECKOIro Mpolecca
T paxTopoB. Mabopmarms o cuie 3 PpexToB B3anMOAeHCTBHS (DAKTOPOB OTCYTCTBYET.

Pemenne . Iloctpoum mnan 1P npuMEHUTENBHO K MOJYYEHHUIO JIMHEHHON MoAenn
nporecca. OnpeaenumM MUHUMAIbHOE YHCIIO OMBITOB UCXOAHOTO TutaHa [1dD, koTopsiit Oy-
JIET UCTIOIB30BAThCSI IS MOy UeHus BckoMoro miaHa JIdD. Tak kak k+2="7, To oHO paB-

HO BOCBMI. SHAYHT, B KA9ECTBE HCXOAHOTO HYKHO BBIOPATH IUIAH THIIA « 2° », OO s Hero
YHCIIO OMBITOB MATPHUIIHI TUIAHA PAaBHO BOCHMH, a JJIsi €r0 MOCTPOCHHS UCIOJIb30BaTh TPU
¢axropa.

Nudopmarnus o cuine BIUsHAS (HAKTOPOB HA BBIXOTHOM MapaMeTp TEXHOJIOTUIECKOTO
mporiecca OTCYTCTBYET, MMOATOMY BbIOHMpaeM Jiro0bie Tpu (hakTopa U cTpouM 1iaH [1DD Tu-

na «2°» (tabn. 3.6 cTonbusl X E X 5 X 3 ). Ilpn Hammuum wHQOpPMANUK CIETOBAIO OBI
BBIOpaTh HanboJIee CYIIECTBEHHO BIUSIONINE (DAKTOPHI.
Tabmura 3.6
Howmep onbiTa X X X X, X, X X X, X X
p XX, | X5 X[ Xy Xy X, XXy X
- - - - +
- - + +

A RUSH I O
1
_|_
|
+ |+




OxkoHyauue Ta0iI. 3.6

Howmep ombita )?1 )?2 )?3 )?1 )?2 23 —>)?4 )?1 )?2 —>£5
5 + - - + -
6 + - + - -
7 + + - - +
8 + + + + +

Bmecto 3¢ dexkToB B3aumonencTBuiil (IIpOM3BEACHUI) OCTAOCh BBECTH B MCXOHBIN
wiad [1dD nBa dakxropa (X 4> X 5 ). Tak kak nHpOpMaIHUI O CHIIe B3aMMOJCHCTBUS (paKTo-

POB OTCYTCTBYET, TO OJMH M3 (haKTOPOB, HAIIPUMEDP X 4 » BBOZUM 32 CYeT B3aUMOJICVICTBHS

BBICIIIETO TOPsJIKa, TOCTPOCHHOTO M3 (DAKTOPOB B UCXOHOM IuiaHe [1DD, T.e. BMecTo mpo-
U3BCIICHHS )?1 X ) X 3 Bropoii dakrop (X 5) BBOJMM BMECTO OJHOTO W3 TPOHM3BEIACHHIA
)?1 X 3 X ) X 3 » HamMpHUMEp, BMECTO MPOU3BEEHHS )?1 X 5

uXx 5 (cm. Tabu. 3.6) HEOOXOAMMO TTPOCTABUTH C YUETOM 3HAKOB

=)

1 %2>

3HaKH CTOJIONOB X 4

MIPOM3BEACHHI, BMECTO KOTOPBIX OBLIN BBEJCHBI ATH (haKTOPHI.
3.4. 3amauu 17151 CAaMOCTOSITETBHOTO PEIIEHUS

3.1. B npouecce skciutyaranuu nepeaatunka PJIC 3HaueHne ero MMImyJIbCHOM MOIII-
HOCTH yMeHbIIanock (tadm. 3.7).

Tabnuua 3.7
Bpewms, u 0 200 400 600 800
MomiaocTts, BT 400 395 375 365 305

Tpe6yeT051 MCTOOAOM HAUMMCHLIINX KBaIApPaTOB HO,Z[O6paTB MaTEMAaTH4YCCKYI0 MOJICIIb,
KOTOpas HCIUIOXO OIMMChbIBAia OBl N3MEHEHNE MOIIHOCTHU HAa MHTCPBAJIC BPCMCHHU OT tl =0

10 .= 200 4. OnpoOoBaTh MUHUMYM TPU MOJICJIH.

3.2. Cpennee Bpems 6e30TkasHoi pabotel POY Ty B Teuenue 1994 - 1999 rr. ysemn-
YUBAJIOCH 32 CUET MOBBIIICHUS HAJICKHOCTH UCTIONIB3yEMOU dIIeMEHTHON 0a3bl (Tadi. 3.8).

Tabnuma 3.8
T'on 1994 1995 1996 1997 1998 1999
Tep, d 800 800 1100 1300 1300 1400

TpeOyeTcss METOAOM HAaUMEHBIIMX KBAJpaTOB MOA0OpaTh MaTEMaTHUYECKYIO MOJEIb,
OIMCBIBAIOIIYIO H3MEHEHnE T¢, 3a mepuona ¢ 1994 mo 1999 rr. OnpoboBaTth MUHUMYM JIBE
MOJEIH.

3.3. ®yHKIMOHAIBHBIN apaMeTp y B mpouecce padbotsl POY usmensuics (tadm. 3.9).

TpeOyercsi BBIICHUTH, Kakasi MaTeMaTHYecKasi MOJeNb (JIMHEeWHas!, oKa3aTesIbHasl MU TH-
nepOoIMYecKas) JIydlle OMUChIBAeT U3MEHEHHE y 3a BpeMs paloThI.

Tabnuma 3.9
Bpewms, 1 0 250 500 750 1000 1250 1500 1750
Yy 100 90 70 60 58 55 55 54
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3.4. Craructuueckas oOpabotka pesynpraToB DD Tuma k=3 (mpu k =6) nama
CJIeTyIONTUE OLIEHKH KO3(PPUITUEHTOB JIMHEHHON MOJICIIH:

bo =2,5; bl =—0,3; bz =1,5; b3 =—0,8; b4 =3,7; bS =—1,2; b6 =3,7.

N3BecTHO, 4TO MapasuieNbHble ONBITH HE MPOBOIUINCH, KOO allPUOPHO YIAJIOCH Olie-
HUThH JIUCTIEPCHIO BOCIIPOU3BOJAUMOCTH (MTOBTOPSEMOCTH) ombIToB D(y) =0,5. Tpebyercs
BBISICHUTH, KaKH€ U3 YKa3aHHBIX KO3(PPUIIMEHTOB 3HAYUMBI, U 3alIUCaTh YpaBHEHUE perpec-
cuU (MaTeMaTUYECKYIO0 MOJIEIIb) JJIsl BBIXOJHOTO IMapaMeTpa.

3.5. C ucnons3oBanueM PO uccnenoBanoch BIUSHUE HA OTKIMK Yy — IPOLEHT BbI-
X0Jla ¢ KOHBelepa TOJIHBIX K JKCIUTyaTallid YCTPOWCTB, CIEAYIOMHMX (aKTOPOB: BPEMEHHU
BBINIOJIHEHUSI HA KOHBEWepe €AMHUYHON TEXHOJIOIMYECKON onepanuu (x| ), 4Mciaa KaHaJIOB

(pabounx mect) ans peryaupoBku @Y Nel (x5 ), uncna kaHayoB Ui peryJupoBku @Y Ne2
(X3) ¥ HaNMYMsA WIK OTCYTCTBHS CIUIOIIHOIO BXOJHOIO KOHTPOJIA KOMILICKTYIOIIMX H3JIe-
nui (x4 — KayecTBEHHBIN (pakTop; 1 — KOHTPOJIb OCYIECTBISUICS; (—1) — KOHTPOJIb OTCYT-

cTBOBa). [Ipr 3TOM HCIIONB30BANKCH CIACAYIOIINE 3HAUEHUST HYJIEBBIX YPOBHEH M pa3maxa
BapbupoBaHus ¢aktopamu: (Tad:i. 3.10).
Ta6muma 3.10

DaxTop X ; X{ , MUH X7 , KaHaJIOB X3, KaHAJIOB X4
X ]0 3,0 6 8 —
A j 0,5 2 3 —

[TomyueHo cienyromiee ypaBHEHHE Ul OTKIMKA Y :

y=85+2% +05%,+0,25%, +4,75%,.

TpeOyeTcst caenaTh Mepexoa K YpaBHEHHIO, B KOTOPOM 3HaueHUsl (PaKTOPOB JOTKHBI
ITOJCTAaBJISITECS. B CBOEM pa3MEPHOCTH.

3.6. Ha BrIX0/1HOM MapaMeTp CyILECTBEHHOE BIUSHUE OKa3bIBAIOT BOCEMb IEPBUYHBIX
napaMeTpoB Xxj — Xg. Ilpudem yem meHblIe HOMEp (MHIEKC) IapaMeTpa, TeM OOJIbIIE €ro
BIusHKUE. VI3BECTHO Takke, YTO CIEIYIONINE B3aUMOJEHCTBUS (Mpou3BeaeHUs) (HaKTOPOB
BECbMa 3HAYUMBIL: X{X>, XpX3, X|X2X3, X|X2X4, X|X2X5, X2X3Xg, Xy X3X5, X]X2X3Xg.
Tpebyercs crmanupoBath DD, uMeronnii MUHUMaJIbHOE KOJIMYECTBO OIBITOB, HO JAOCTa-
TOYHOE JIJIs1 OJIyYEeHHsI IMHEHHON MaTeMaTUYeCKON MOJIEIN TEXHOJIIOTMYECKOI 0O Mpoliecca.

3.7. beina BeITIONTHEHA cTaTUCTHYECKast 00paboTka pe3yibraroB DD tuna k-1 (mpu
k =4) u momydeHsl TOYEUHbIE OLCHKU CIEAyIONMX Kodhdumuentos: by, by —by, by,
b23 , b13, b14 . b24, b34 , b123, b124 , b234, b134 u b1234. q)aKTOp X4 BBOJUJICSA B IIJIAH

AKCIIEPUMEHTa BMECTO Maj03HAYMMOI0 MPOU3BEACHUs (B3aUMOACHCTBUS) XX3. Tpedyercs
BBISICHUTH XapaKTep CMEIIMBaHUS KOO PHUIIMEHTOB U JIaTh OTBET Ha BOMPOC, KaKWe U3 yKa-
3aHHBIX KO3((UIMEHTOB CIEAyeT BKIIOYUTh B MAaTEMATUYECKYIO MOJENb B CIETYIOIIUX
ciaydasix: 1) Bce K0d(HIMEHTH! 3HAYNMBL; 2) 3HAYUMBI Bce KOd(Q(UIUEHTEL, KpoMme D)3,

D124, by34; 3) 3Haummbl Bee kodddunuentsl, kpome by, Djp34; 4) 3HAUNMBI Bce K03(d-
(i)I/IHI/IeHTBI, KpoMm¢e bl ) b4 , b124 . b1234 .
3.8. Pemuts 3amauy 3.7 B NpeanosioxKEHUH, YTO B KAYECTBE T€HEPUPYIOLIETO COOTHO-
meHus uid pakTopa X4 MCHOIB30BAHO MTPOU3BEAECHUE X[ X2X3.
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