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B naHHOl cTaThe NPUBEACHBI PE3YIIbTATHI
HCCIe0BaHUM, IPOBEICHHBIX Ha 3KCIIEPUMEHTAIbHOMN
yCTaHOBKe, pa3paboTaHHOH IJIsl IMUTAIUU KoJeOaHui
ABTOMOOWIIS TIPU IBMKCHHU C TPY30M, TIEPEBO3UMOTO
B KOHTelHepax. [IpoBeneHo ucciaenoBanue
3aBUCUMOCTHU MacChl IOBPEXACHHUS [1JI0JJOOBOIHOM
MPOJYKIMH OT YAaCTOThI BpalLlleHUsI IBUTATETI,
aAMIUTUTYABI KoJIeOaHM M BPEMECHU TIPOBEICHHS
JKcriepuMenTa. M3BecTHO, YTO CKOPOCTh KoJieOaHuH
tparcnoptHoro cpenctea (TC) 3aBucur ot
TOPU3OHTANILHBIX, BEPTUKAIBHBIX U MONEPEYHBIX
konebaHuii. B mpornecce skcriepuMenTa OeHEeHb!
pa3IuyYHbIe BAPUAHTHI IEPEBO3KHU IPY30B B
KOHTeHHepax oT MecTa cOopa K CKIIaJICKUM
nomMerieHusM. C UCTIONb30BaHUEM TEOPHH
IUTAHUPOBAHMSI SKCIIEPUMEHTA PACCMOTPEHO BIMSIHUS
YacTOTHI M aMIUTUTYABI KOIeOaHUH TPAaHCTIOPTHOTO
cpenctaa Ha nospexaeHne. C y4eToM pe3yIbTaToB
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The article presents the results of studies conducted on
an experimental setup designed to simulate the
vibrations of a car when driving with cargo transported
in containers. A study was carried out of the
dependence of the mass of damage to fruits and
vegetables on the engine speed, the amplitude of
vibrations and the time of the experiment. It is known
that the vibration speed of a vehicle (V) depends on
horizontal, vertical and transverse vibrations. During
the experiment, various options for transporting goods
in containers from the collection point to the warehouse
were assessed. Using the theory of experimental
planning, the influence of the frequency and amplitude
of vehicle vibrations on damage is considered. Taking
into account the research results, it was determined that
the nature of the influence of the above factors is the
same, therefore their increase leads to an increase in the
damageability of fruits and vegetables
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HCCIEeI0BAaHUM, ONPEEICHO, YTO XapaKTep BIUSAHUS
BBIIIICYKA3aHHBIX (DAKTOPOB OJMHAKOB, TOITOMY UX
YBEJIMUYCHUE PHUBOANT K TOBBIIICHUIO
TTOBPEKIAeMOCTH ILTOI00BOITHOH MPOIYKIINH

Kurouessie crosa: [IJIOJJOOBOIIHA S Keywords: FRUITS AND VEGETABLES,
[IPOYKLIMS, BUBPALIUSL, INTABHOCTD XOJIA  VIBRATION, VEHICLE SMOOTHNESS,
ABTOMOBWJIS, AMIUIUTY IA, YACTOTA AMPLITUDE, VIBRATION FREQUENCY
KOJIEBAHUM

http://dx.doi.org/10.21515/1990-4665-198-001

BBenenme. Kak u3BeCTHO, mNOpH TPAHCHOPTHUPOBKE B pe3yjbTare
CTaTUYECKUX W  JUHAMHUYECKUX  Harpy3oK, BO3JCWCTBUA  JaBIICHUS,
UCIBITHIBAEMOTO HWXHUMU  CIIOSIMH  Tpy3a OT BEPXHHUX, MPOUCXOJUT
MOBPEXJCHNE TIUIOJOOBOIIHON MPOAYKIMU, TMPOSBISIEMOE B BHJEC TPEIIUH,

IPOKOJIOB U T.I1. (pucyHok 1) [1, 2].

a - ymuOBbI, BMATHHBEI; 0 - ymub ¢ mooypenuem 6onee 2,5 cM; B — MPOKOJIBL.

Pucynok 1 — Mexannueckue MoBpexACHUS Ha MI0AaX

[InaBHOCTH X0J1@a aBTOMOOUJIS, onpeeiieMasl TAKUMHU TTapaMeTpaMu, Kak
aMIUTUTYJ]Ja ¥ 4YacTOTa KoJieOaHWM, TaKKe BIMAECT HAa YPOBEHb MOBPEKICHUS
rpy3a. [Ipu mepemMenieHuu B CI0KHBIX JOPOKHBIX YCIOBHSIX MPH MOBBIIIICHHOM
CKOPOCTHOM pE€XHUME Pedb O MJIABHOCTU XO0/1a aBTOMOOWJIS HE UJIET, IPU 3TOM
BCTa€T BOMPOC O CMOco0ax, KOTOphIE MOMOTryT yOepedb IIJI0I00BOIIHYIO
MPOAYKIIMIO OT TOBpeXaeHur, a TpancrnoptHoe cpeactBo (TC) oT mosomoxk
[1,2,3]. HccnemoBaHusiIMM ~ YCTaHOBJEHO, 4YTO  CKOPOCTh  KOJcOaHHit
TpancnopTHoro cpenctBa (TC) 3aBUCUT OT rOpU30HTAIBHBIX, BEPTUKAIBHBIX U
MONEPEYHBIX KOJICOaHUM.

IIpr BO3EHMCTBMM Ha KOHTEHMHEP, C HAXOAAUIMMCSI B HEM TIPY30M,
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BEPTUKAJIbHBIX KOJEOAHMSIX, MOKHO CKa3aTb, YTO IUIO/bI, PACIOJIOKEHHBIE B
HIDKHEM psy, OyJyT UCHBITHIBATh MAKCUMAJIBHOE JIaBJICHHUE, 4 CaM KOHTEUHED
MOJIYYUT MAaKCUMAJIbHOE YCKOPEHHUE, HalpaBlIeHHOE BBEpX. [Ipn 3HAYMTEIBHBIX
YCKOPEHHUSIX KoJIeOAaHUM TIJIOJIOB BO3MOXKHO TOSIBJICHHE CHJIBI HHEPIUH,
MPEBBIIIAIONICH BeC IOAO0B. [Ipr 3TOM, eciii HanpaBJIeHUE CUJT UHEPLUU U CUJIBI
TSOKECTH He OYyIyT COBMAajgaTh, TO Yepe3 KaKOW-TO MPOMEXKYTOK BpPEMEHH
BO3MOXKEH OTpBIB IUIOJOB C TMOCIECAYIOIIMM NepeMenieHueM. B pe3ynbrare
IPOMCXOAUT CTOJIKHOBEHUE IUIOJOB, CKUMAaHHUE, IPUBOASIIIME K IIOTEpe
LEJIOCTHOCTU 00O0JIOUKH IIJI0JIOB.

Heab uccaenoBanuii. MccnenoBanvue BO3ACHCTBUN aMIUIATY/IbI, YaCTOTHI
KOJICOAHUI M CKOPOCTH JABUKEHUS TPAHCIOPTHBIE CPEJCTBAa HA MOBPEXKJICHUE
IJIOAOB.

Marepuainbl ¥ MeTOAbI HccJaenoBaHuil. PaccmoTpum ciyvaliHble
KoJIeOaHMsT aBTOMOOUJISI, MIEPEBO3SIIIIETO TUI0JO0BOITHYIO MTPOIYKIIHUIO, BO BpeMs
JIBUKEHHS K MECTY XPAaHCHHS C YKA3aHHOM CKOpPOCTBIO, UCIBITBIBAsE MPU 3TOM
KoJieOaTeNbHbIE JIBIDKCHMSI ONpPENeNIEHHON 4YacTOThl M aMIuiuTyabl. [lpwu
MIPOBEICHUH MCCIICIOBAHUN HA DKCIIEpUMEHTaNbHON ycTaHOBKe B PTATY Obuin
MOJTyY€HbI 3aBUCUMOCTH MAaCChI MMOBPEKICHUM T1JI0I00BOITHOMN MPOAYKIIUH (T) OT
YacTOTHI BpAIIEHUS IBUTATENS, aMITUTY/ bl KOJICOAHHUI U BpEeMEHU MPOBEICHUS
skcriepumenTa. B Ttabnuiie 1 mpeacraBieHbl pe3yabTaThl SKCIEPUMEHTA, a Ha
pUCYHKE | 3aBUCUMOCTh MAaCChl TOBPEKICHHUS TIJI0IOOBOIITHON MPOAYKIIHH (T) OT
yacToThl Bpamienus asuratens 2,0 I'll, ammmuTynbl kojebaHwii U BpeMeHHU
MPOBEICHUA SKCIIEPUMEHTA.

Tabmuma 1 — 3aBUCMMOCTh MAacChl TIOBPSKACHHUS IUIOJOOBOIIHON
MPOAYKITUH (T) OT 4acTOThI BpateHus apuraress 2,0 'L, aMmmiutyasl kojebaHuit

N BPpEMCHHU MMPOBCACHUA DKCIICPUMCHTA

http://ej.kubaqgro.ru/2024/04/pdf/01.pdf
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Bpemza NpOBeJeHHA ANIUTHTYA2 KoneOaHuA

RCHepmienTa Sam 15nm 25nM 35mMm
1 2 3 4 5

10 vu= 0.021 0.015 0.004 0.029
20 vu= 0.032 0,025 0,038 0,038
30 vmm 0.024 0.001 0.046 0.044
40 vu=n 0.034 0.032 0.042 0.048
30 vma 0.035 0.035 0.035 0,052

B Tabnune 2 mpencraBieHbl pe3yNbTaThl HKCIIEPUMEHTA, a Ha PUCYHKE 2
3aBUCUMOCTbh MacChl MMOBPEXICHUS MIOAOOBOUTHOW MPOAYKIHH (T') OT YaCTOTHI
BpaieHus asurarens 2,4 I'll, aMmautyasl koiaeOaHUi U BpEMEHH MPOBEACHUS
HKCIIEPUMEHTA.

Amnautyga,mm

25mm 35mm

0,016 N 5 | R

0,015

0,014

0,013

MoBpexaeHuns Kr

0,012
0,011

0,01
Bpemam O muH 10 muH 20 muH 30 muH 40 muH

Pucynok 1 - 3aBucumMocTh Macchl MOBPEXACHUI MJ10/T00BOIIHON POAYKLINH (T)
oT 4acToThl Bpaenus asuratens 2,0 I'Ll, ammautyasl koiaeGaHuii 1 BpeMeHH

MMPOBCACHU SKCIICPUMCHTA

Kax BumHO U3 rpaduveckoil 3aBUCUMOCTH, TIPEACTABICHHON Ha PUCYHKE
1 mpu yactote BpamieHus asuraresns 2,0 ['l], npoluieHT noBpexaeHus Hanbosee
BO3pacTaeT mpu amiutyae 35MMm  nociae  10-MHHYTHOTO MOpOBEICHHS
DKCIIEPUMEHTA, NpPU amIumMTyAe 25MM - mocne 20-MHUHYTHOTIO MpPOBEACHUS

AKCIIEPUMEHTA, IPU aMIUIUTYI€ 5 — 1 SMM MPOUEHT MOBPEKACHUN 3HAUYUTEIHHO

http://ej.kubaqgro.ru/2024/04/pdf/01.pdf
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MeHbIEe. [IpOLeHT MOBPEKAECHNUS HOCUT JIMHEWHBIN XapaKTeD.

Tabmuua 2 — 3aBUCHMOCTh MAacCChl TOBPEXKACHUS IIJI0JJOOBOIIHOM
MPOYKIKU (T) OT 4aCTOTHI BpaieHus apurarens 2,4 '], ammauty sl konebanuii

N BPEMCHH IMPOBCACHUA SKCIICPUMCHTA

Bpema TIPOEeJeHHA ANIIRTYAA KoneOaHHA
FRCHepHenTa Sam 15nm 25MMm 35
1 2 3 4 5

10 vur 0.016 0,032 0,025 0.021

20 vz 0.027 0.047 0.022 0.032

30 vmn 0,018 0.046 0.038 0.024

40 vuE 0.026 0.053 0.031 0.034

30 mun 0.035 0.045 0,027 0.035

Amnautyaa,mm

0,016 . s | RE B 2500 35mm

0,015

0,014

0,013

MoBpexAeH!A Kr

0,012

0,011

0,01
Bpemam O munH 10 muH 20 muH 30 muH 40 muH

Pucynok 2 - 3aBucuMoCTh Macchl MOBPEXKACHUH I1I0JJOOBOIIHOMN NPOAYyKIUH (T)
OT 4acTOThI BpareHus asuratens 2,4 I'Ll, aMmmauTyiel koe0aHuii 1 BpeMEHH

MPOBCACHUA DKCIICPUMCHTA
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Kax BuHO U3 rpadguueckoil 3aBUCUMOCTH, MPEACTABICHHON HAa PUCYHKE
2 npu 4vactote BpawieHus asuratens 2,4 'L, nporeHT noBpexaeHus HanbOosee
BO3pacTaeT mnpu amiumTyae 15mMM  nocie 20 MHUHYTHOTO TPOBEICHUS
HKCIIEPUMEHTA, MPU aMIUTUTyAe 25 — 35MM IPOLIEHT MOBPEXIACHUI MEHBbIIE.
[IponeHT noBpeXAeHU HOCUT, B OCHOBHOM, JINHEVHBIN XapaKTep.

OnpenenuM  BO3JIEWCTBHE  BBILICNEPEUUCICHHBIX  (DaKTOpOB  Ha
MOBpEXJEHUE TIpy3a (Ha mnpumepe s0J0K) C UCIOJb30BAHUEM TEOPHUHU
IJTAHUPOBAHUS SKCIICPUMEHTA.

[Ipu mpoBeneHUH UCCIENOBaHUS OYJEeM HCIOIb30BATh MAaTEMATHUYECKYIO
MO/I€JIb, CBA3BIBAIOLLYIO TApaMETP ONTUMU3ALMHU C (PAKTOpaMHU:

y o= o X X))
(2)
rae f (X;) - dyHknus oTkimka.

AHanuTudeckylo (YHKIMIO B OKPECTHOCTH JIOOOM TOYKH MOXKHO
NPEJCTaBUTh Kak cTeneHHou psan. [loaTomy, Korga 3To BO3MOXKHO, MBI OyaeMm
UCKATh MOJIENb B BUJIE TTOJUHOMOB:

Yy =bo+ X B xi + Xy B xf + X By xixp + 0 (3)

YyuteiBas TO, YTO B OKCHEPUMEHTE HEJIMHEWHOCTh HaOIIOaeTCs
HE3HAYUTENbHO, B KAUECTBE PETPECCHOHHOTO MTPUHUMAEM YpaBHEHHUE:

Y = Do + DiXy + DoXp + DX +DaX1 X, + DsXiX3 + DeXoXs + D7Xy X2 X, (4)
rie bo, by, by, b, by, bs, bsu b; — HEeM3BecTHBIE KO3 D PHIIHEHTHI perpeccHOHHOTO
ypaBHCHHUS;

X1, X2 ¥ X3— (haKTOPBI BAPbUPOBAHUS,
X1 — CKOPOCTh, KM/4; X, — 4acToTa KojieOanuii, ['11; X3 — aMIInuTyna, Mum;
Yep— MOBPEXKIEHHE CEIBCKOXO03HCTBEHHON TPOAYKIMH (Ha IPUMEpE SI0JI0K).

B Tabmume 3 mnpencraBieHbl (PaKTOpbl MaTpPUIBl TUIAHUPOBAHUS
SKCIIEPUMEHTA U OTKJIUKU Y1, V2 U Vep.

Tabnuna 3 - Matpuiia ruiaHupoBaHUs SKCTIEPUMEHTA

‘ Ne i/m ‘ Marpuia miaHupOBaHH OTKITUKH

http://ej.kubaqgro.ru/2024/04/pdf/01.pdf
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X1 X2 X3 Y1 Y2 Yep
1 -1 -1 -1 3,9 55 47
2 +1 -1 -1 7,5 9,9 8,7
3 -1 +1 -1 11,2 9,4 10,3
4 +1 +1 -1 2,8 4,6 3,7
5 -1 -1 +1 9,8 11,4 10,6
6 +1 -1 +1 10,2 9,8 10
7 -1 +1 +1 12,3 11,8 12,05
8 +1 +1 +1 14,8 13,2 14

HpI/I BBIITOJIHCHUH I[EUIBHGﬁHIHX BBI‘-IPICJIGHPIIZ, IIPOBCPUM OAHOPOAHOCTH
PE3YJIbTATOB JSKCICPUMCHTOB I10 KPUTCPHUIO «KoxpeHa» C HCIIOJIB30BaAHUEM

(bopMybL:

2 1

SF= =T (0 = Yie) (5)

m—-1
rne j =1,2,..N, m=2, u=1,2.

[ToacraBuB manHbie B popmMyiy (5) BBIYMCIUM JUCIEPCUH JUISI TIEPBOTO

3KCHepI/IMeHTaZ
2 2
SE=(yi —y1p) + (V2 =) = (B9—-47)2+(55—-4,7)% = 1,28.
AHaJIOTUYHO, IIPOBEPUM OHOPOIHOCTH BCEX IOCJIE AYFOLITNX

IKCTIICPUMEHTOB C UCTIOIb30BaHUEM (opMyIHI (5).
o 8 2 _
B nanbHeimeM, omnpenenuM CymMMy JUCIIEPCHH jzlsj = 10,165 u
BBIYMCIUM 3HadYeHue kpurepus Koxpena o ¢popmyie:

S2 2,88
G = R — 2 = 0,28. 6
3KCII ?=1S]Z 10,165 ) ( )

JI71s1 IpOOTKEHUS BBIYMCICHUN ONPEACIINM CTEIIEHU U JJISl TOJTYy4YEHHOTO
o Tabsmiie ypoBHs 3Haunmoctu (=0,05 onpenensem: Gyp = 0,68.

Tak KaK YCJIIOBHE Goken = 0,24 < Ggp = 0,680, BBITIOJIHSIETCHA,
CJIEIOBATEIbHO, TUIOTE3a 00 OJHOPOJHOCTH IUCIIEPCHUU HE OTBepraercs. B
Tabauity 4 3aHeceM JlaHHbIe MO (haKTOpaM MaTPHUIlbl TJIAHUPOBAHUSI, BEKTOpaM
B3aUMO/ICHCTBUS U OTKIIMKaM

Tabnuua 4 - Matpuna riaHupoBaHus SKCIIEPUMEHTA

http://ej.kubaqgro.ru/2024/04/pdf/01.pdf
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o Marpuua miaHHpOBaHHS BexTops! B3aumoieicTBUS Otknuk
/1 X1 Xo X3 X1 X2 X1 X3 Xo X3 X1 Xo X3 Yep
1 -1 -1 -1 + + + - 4,7
2 +1 -1 -1 - _ + + 8,7
3 -1 +1 -1 - + _ + 10,3
4 +1 +1 -1 + _ _ - 3,7
5 -1 -1 +1 + _ _ + 10,6
6 +1 -1 +1 _ + _ - 10
7 -1 +1 +1 - _ + - 12,05
8 +1 +1 +1 + + + + 14

Bbruncnum ko3(ppUIMEHTHl ypaBHEHHUS PErpeccuu Hjisi BCEX OIIbITOB.
BbI1oTHUB HEOOXOIUMBIE BBIUUCIEHUS, TOTYYUM KOI(P(ULIUEHTHI:
by =9,26:b, = —0,16:b, = 0,76 : by = 2,41; by, = —1,01; by3 = 0,49; bys = 0,61 ; byps =
0,64.
JIns mpoBEepKHM 3HAYMMOCTH TOJYYEHHBIX KO3()D(PUUIMEHTOB YypaBHEHHUS
perpeccuu BBIYMCIUM JUCIIEPCUIO BOCITPOU3BOAUMOCTH 1O (OpMYJII€E:
SBocnp =~ X5-1 S? = =-10,165 = 1,27. (7)

Hanee, onpenenum 1o GopMyIie TUCIIEPCUIO OMMOKH KO3 (HUIIUEHTOB

perpeccuu:
1 1
S = ~— Shocne = 75+ 1,27 = 0,079. (8)
Spi = /0,079 = 0,28,

BrImiotHsieM onpeiesIeHHbIC BRIYMCIICHUS U TTOJCYUTHIBACM JOBEPUTEIHHBIN
UHTEpBA: At; = tt,, * Sp; = £2,31-0,28 = +£0,65

CormacHo Teopur, KOIDGUIMEHT YpPaBHEHHS] PETPECCHUU CUUTACTCS
3HAYMMBIM, €CJIM €ro a0CONIFOTHOE 3HAYCHHUE IPEBBINIACT JIOBEPUTEITHHBIN
uHTepBai. [Ipu paccMoTpeHnr MOMyYeHHBIX PEe3yJbTaTOB, MOXKHO YBUJIETh, UYTO
Cpelly BEIYUCIEHHBIX KOA(PHUIMEeHTOB, TOJbKO KO puimeHTs! by, by, 4 by3 HE
YAOBJIETBOPSIET ATOMY YCJIOBHIO. 3HAYUT, YUCJIO 3HAYUMBIX KOA(DPHUIIUEHTOB
perpeccun, | , paBuo 5.

Takum 00pa3om, MOTYYUM ypaBHEHUE PETPECCUU:

y =926+ 0,76x, + 2,41x5 + 1,01x,x3 + 1,64x,x,x5. 9)

http://ej.kubaqgro.ru/2024/04/pdf/01.pdf
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JI1st mpoBepKM aJeKBaTHOCTU MOJIeTH (YPaBHEHHS PErPEeCcCUi) BHIYMCIUM
3HAYEHUE OTKJIMKA JJI KaXJI0r0 SKCIIEPUMEHTA!
y, =926+ 0,76(=) + 2,41(=) + 1,01(+) + 1,64(-) = 3,44.
AHAJIOTUYHO, BBIYHCIUM 3HAYEHUS M OTKIUKOB OCTAJIBHBIX OIIBITOB.

HOJ'Iy‘IeHHI)IG 3HA4YCHUA 3aHCCCM B Ta6J'II/IHy 5.

Tabnuna 5 - Pacdet nucnepcuu aaieKBaTHOCTH

*

*

Yep y Yopr Y Ve~ )’
1 47 3,44 1,25625 15782
2 8,7 8,74 20,04375 0,0019
3 10,3 10,26 0,04375 0,0019
4 3,7 96 11,25625 15782
5 10,6 11,54 20,94375 0,8907
6 10 10,2 :0,26875 0,0722
7 12,05 11,78 0,26875 0,0722
8 14 13,06 0,04375 0,8907
cymma 5,0859

Tak kak 4nciI0 3HAUUMBIX KO3 QUIIMEHTOB perpeccuu =5, To, momydum:

m

«\2 2
N__lzyzl(Y(:p - y ) = E b 5,859 = 3,39.

2 _
SAJ-I_

B pe3yabTaTre BBI‘HACJ'ICHPIIZ, NOJIyYUM JUCIICPCHOHHOC OTHOLICHUEC:

Skn 3,39
F = > = —
Sgocnp 1,27

= 2,67, a Takxe, OIpEISIUB HEOOXOIWMBIC ITOKa3aTesH,
nonyuuMm Fyp=4,1.

Tak kak nonydennoe ycioBue F < Fgp (2,67 <4,1) BBINOIHAETCS, TO MOKHO
MNOATBEPAUTH, YTO MOJCJL aJACKBaTHA, CJICJAOBATCIIbHO, YPaBHCHHUE pErpeccuu
COCTaBJICHO BEPHO.

Pe3yabTaThl Hcciie0BaHuid. B Moy4eHHOM YpaBHEHUU PETPECCUM:
y =926+ 0,76x, + 2,41x3 — 1,01x1x, + 1,64x,1x,x3
XapakTep BIUSHHUSA OCHOBHBIX IIapaMeTPOB OJIMHAKOB, TaK KaK (haKTOPHI BXOJIAT B

YpaBHCHHUEC CO 3HAKOM «tn, IIO9TOMY YBCIINMYCHUC 3HAUCHUA (b&KTOpOB IMPpUBOOUT
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K POCTY PE3yJIbTUPYIOLIEro 3Hau4€HUs (QPYHKLUHMHU ), TO €CTh IPU YBEIUYEHUU
4acTOThI KOJeOaHU — GaKTop X,, U AMILTUTYbI — (DAKTOP X3, YBEINYUBACTCS U
IIOBPEXKIaEMOCTD.

Jlnia monydeHus rpaduueckoro MpeiCcTaBlIeHUs HAIIMX JaHHBIX MOCTPOUM
ITOBEPXHOCTh JIMHEMHOM YacTH HAILIETO YPaBHEHUSA y = 9,26 + 0,76x, + 2,41x;

(tabiura 6)

Ta6nuna 6 — [IpencrapieHue TMHEHHON TOBEPXHOCTH

x2, X3 2 3 4 5 6 7 8 9 10
0,5 11,865 12,565 13,265 13,965 14,665 15,365 16,065 16,765 | 17,465
1 13,07 13,77 14,47 15,17 15,87 16,57 17,27 17,97 18,67
15 14,275 14,975 15,675 16,375 17,075 17,775 18,475 19,175 | 19,875
2 15,48 16,18 16,88 17,58 18,28 18,98 19,68 20,38 21,08
2,5 16,685 17,385 18,085 18,785 19,485 20,185 20,885 21,585 | 22,285
3 17,89 18,59 19,29 19,99 20,69 21,39 22,09 22,79 23,49
3,5 19,095 19,795 20,495 21,195 21,895 22,595 23,295 23,995 | 24,695

Ha rpaduke, npeactaBieHHOM Ha PUCYHKE 2, PACCMOTpPEHA 3aBUCUMOCTD
MOBPEXKJICHUS TIJI0JIOOBOIIHON MpOoAyKIUH (y) OT 4acTOThl KoseOanuid, 11,
(pakTop X2 ) M OT aMITUTYABI KOJIeOaHMit ((haKTOp X3), MM.

3aBMCMMOCTE GYHKLMMK Y OT paKTopoB X2 1 X3

A MATIHA] OHHOLEHE,

@akTop X3

PI/IcyHOK 2 — 3aBUCHMOCTH MMOBPCIKACHU A ILIOJOOBOIITHOM MMpOAYKIUU OT YaCTOThI KOJ'IC6aHI/II71,

(pakrop X7 ) u ot ammuiuTyAe Konebanuii (pakrop X3 )

I/ITaK, XapaKTEp BIMAHUA BCCX MTAPaMETPOB OAMHAKOB, TaK KaK BCC (i)&KTOpBI
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BXOJISIT B YPaBHEHHE CO 3HAKOM «+», TO3TOMY YBEIMUEHHE 3HAUCHUS (DAKTOPOB
MPUBOJUT K POCTY PE3YIbTUPYIOMIETO 3HA4YCHHsS (DYHKIIMU ), TO €CTh IPH
YBEJIMYEHUH 4acTOThI Kosiebanuit, ['t, (pakrop X;) ¥ OT aMILTUTYAbI KOJIEOaHMI
(paxTop X3), MM, YBEITHUUBACTCS M TIOBPEKIAEMOCTD MTPOTYKITHH.

BoiBoabl. C y4eToM pe3yiabTaTOB WCCIICIOBAHUMA, OIPEACICHO, YTO
XapakTep BIUSHUS OCHOBHBIX MTaPaMETPOB OJIMHAKOB, TaK KaK (PaKTOPHI BXOAT B
YpaBHEHUE CO 3HAKOM «+», TIOITOMY YBEIMYCHHE WX 3HAYCHHS MPUBOIUT K
pPOCTY Ppe3yJbTUPYIONIETO 3Ha4deHUs: (YHKUUUA Yy, TO €CTh IPH YBEIMYCHUU
gacToThl KoseOaHuil (dpakrop Xz, u ammmtyasl (dakrop Xs), 0coOeHHO,

YBCIIMYNBACTCA N ITOBPCKIAACMOCTD HJ'IOI[OOBOHIHOfI IMPOAYKIINH.
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