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NHOOPMALINA

AHHOTALUN ONYBJIMKOBAHHbIX CTATEN

COBEPLUEHCTBOBAHUE rmgpPornrPmBoaoB YOAPHO-
BUBPALIMOHHBIX MALLUUH
A.B. BABUJTOB, a-p TexH. Hayk, npodheccop, 3aBeaytoLLmii kadeapon,
A.H. CMOJIAK, kaHA. TeXH. HayK, AOLEHT
Benopyccknin HauMoHanbHbIN TEXHUYECKUIA YHUBEPCUTET,
r. MuHck, Benapycb

[MprMeHeHre pOTOpHBIX rMapopacnpeaenuTenei ¢ rMapaBIM4eckon
obpaTHOI CBA3bI0 M 06BEMHBLIM PErYINIMPOBAHNEM CKOPOCTY BpaLLEHUs B
KOHCTPYKUMSIX YAapHO-BMOPaLMOHHbIX MaluvH MO3BOMSIET MOBbLICUTH
3HEPrUI0 yaapa Mpu BbICOKOM KO3(hpuLMeHTE Mone3Horo AencTeust 3a
CYeT ofHOHanpaBieHHOro HEMPEepPbIBHOIO BPaLLEHUSt poTopa, UCKIoYato-
LLIero BO3HUKHOBEHMWE pexunMa aBTokonebaHui arnemMeHToB rugpoannapa-
TOB, rMOPOYAApOB M KaBuTaumu. Takoe TexXHWYecKoe pelleHne AOnsi
yOoapHO-BMOPaLMOHHBLIX MaLLMH 06ecneymBaeT X BbICOKYH HaOQEeXHOCTb
1 GOMbLUYI0 MOLLHOCTb, 3HAYUTENBHOE CHUKEHME Lyma 1 BUBpaummn Bo
BpeMsi paboTbl JOPOXHO-CTPOUTENBHOW TEXHUKN.

KntoueBble croBa: rmapoduumpoBaHHas TexXHUKa, yaapHo-BMbpaum-
OHHble MalLUUHbI, TMAPONPUBOA, POTOPHLIV rMapopacnpenenvTenbs, Yac-
TOTa y4apoB.

HOBbI CMOCOB EECCTYNEHYATOIO U3MEHEHUS
CKOPOCTU NMPU NOMOLLU 3YBYATbIX
OUODEPEHLUMUATBHbIX NEPEOAY C 3AMKHYTON
rMMOPOCUCTEMON
B.A. MANNALWLEHKO, o-p TexH. Hayk, npodeccop
HaunoHanbHbIn yHMBepcuTeT «J1bBOBCKas MONUTEXHMKAY», YKpanuHa
O.P. CTPUNEL, kaHA. TexH. HaykK, AOLEHT,
B.H. CTPEJIEL, kaHg. TexH. Hayk, npodheccop
HauvoHanbHbI yHUBEPCUTET BOAHOMO XO35NCTBaA U
npupoaononb3oBaHus, . PoBHo, YkpauHa

OnuncaH HoBbIN CMocob GeccTyneHvaToro ynpasneHust 3MeHeHneM
CKOpPOCTM Npu NomMoLLmn anddpepeHumanbHbIX nepegay ¢ 3aMKHYTON rua-
poCVCTEMON, ANA Cry4vaes, Korda 3BEHbSIMU yNpaBneHust MoryT ObiTb
COMHeYyHoe 3yb4yaToe komneco, BOAMIO Wnu anuumkn. B kaxaom cnyvae
3BEHO yMNpaBreHUs COeAVMHEHO C 3aMKHYTOW rMApPOCUCTEMON WU MOXET
OBUraTbCs UNM ObITb OCTAHOBMEHHBLIM. [TpoBedeHbl NCCreaoBaHns U C
MOMOLLIbIO KOMMBIOTEPHOTO MOAENMPOBAHUS MOMyYeHbl B3aUMHbIe rpa-
hryeckne 3aBMCUMOCTY CKOPOCTEN BedyLLMX, YNPaBsoLLyX 1 BeAOMbIX
3BEHbEB.

KnioueBble cnoea: ynpaeneHvne M3MeHeHUsIMM CKOpoCTu, 3ybyaTtas
andbdepeHumanbHaa nepegada, 3aMkHyTas rmapocucTema, 3BEHO
ynpaBsneHus.

CTATUCTUYECKAA OLIEHKA OTKIOHEHUW OT
KPYIMOCTU CBEPTHbIX BTYNNIOK NMPUBOOHbIX
POJIMKOBbIX LIEMEX
B.A. A3KOPA, kaHA. TexH. HayK, OOLEHT
TepHOMONbCKUIA HALMOHANbHbIA TEXHUYECKUN YHUBEPCUTET MMEHMN
Meana lMNyntos, YkpanHa

[MpennoxeH HOBbI METOA OLEHKWM OTKIOHEHWIN OT KPYrrOCTU BHYT-
PEHHUX LMINMHAPUYECKUX MOBEPXHOCTEN CBEPTHbIX BTYMOK, COBPaHHbIX
BO BHYTPEHHWE 3BEHbSI MPVBOAHBLIX PONMKOBbLIX W BTYMOYHbIX Lienew.
OTKNOHEHWS NpeAcTaBneHbl Kak CriydariHble BENUYMHbI, MOAYNHSIOLWME-
Csi HOpMarnbHOMY 3aKOHy pacnpegenenunsi. C ucnonb3oBaHMEM MeToda
nTepauuii Ha OCHOBaHUM TEOPWU Marnow BbIGOPKN HaAeHb! BbIGOPOYHbIe
3Ha4YeHMs1 MaTeMaTUYecKnX OXWAAHWN U AUCNEPCUA OTKIOHEHWUN nep-
NEHANKYNSPHBIX CEYEHWI BHYTPEHHUX LIMIMHAPUYECKUX MOBEPXHOCTEN
BTYNOK. B kayecTBe CTaTUCTUYECKOW OLEHKM OTKIOHEHWI MpeasiokeHo
MakcyManbHoe 3HayeHue, paBHOEe CyMMe MaTeMaTU4eCKoro OXuaaHns 1
TpeX 3HaYeHU CpeaHEro KBaapaTU4eCKoro OTKIOHEHNS.

KntoueBble crnoBa: cBepTHast BTynka, BHYTPEHHSIS LMNUHApUYeckas
MOBEPXHOCTb, OTKMOHEHUsSI OT KPYIOCTW, MaTeMaTUYeckoe OXuAaaHve,
AUCNEpCUs paccenBaHusi.

NOBbLIWEHUE TOYHOCTU KOHTPONA OTBETCTBEHHbIX
D,ETAJ'IEVI MALLUUH
H.H. BAPBALLOB, kaHA. TEXH. HayK, OOLIEHT,
A.C. NOMATUHA, nHxeHep,
E.O. NOOYACOB, nHxeHep
MockoBckuii rocyfapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET
M. H.3. bBaymaHa, Poccus

PaccMoTpeHa meTogmka yMeHbLUEHWSI BPEMEHW KOHTPONst AeTanen
MaLUWH, NO3BOMSLLAA COKPaTUTh YMCIO U3MEPEHWI, ONs peanusauum
KOTOPOW NPUMEHSIETCS METOZ, nocriefoBaTeribHoro aHanusa. Ero ncnons-
30BaHKe MokasaHo Ha MaTeMaTU4ecko MOAENN U B NPOM3BOACTBEHHOM
npumepe.

KnioyeBble crnoBa: MalMHOCTPOEHWE, OTBETCTBEHHbIE AeTanu, Tou-
HOCTb W3rOTOBMEHWS Y U3MEPEHWUIA, KOHTPOIb, aBTOMATU3aLMS.

COBEPLUEHCTBOBAHUE CTALUIMOHAPHbLIX CTEHOOB
OUATHOCTUPOBAHUA HACOCHbBIX ArPEFATOB
rmgponPmMBOOOB NrPY30NOABbEMHbLIX MALLUH

C.A. NTAPVIOHOB, KaHf. TeXH. HayK, OApeKTop

00O dmpma «TexHOCUHTE3», I. ToMCK

B.M. ®OMWH, reHepanbHbIN AMPEKTOp, 3KCnepT

["H. MOHATOB, 3amecTuTeNb reHepanbHOro AMpeKTopa. akcnepT
O.A. KYOPABUEB, HayanbHuk crnyx6bl peMoHTa, akcnepT

C.I. MOHATOB, HavanbHWK Nabopatopun NpndopoB GesonacHocTH,
aKcnepT

A.B. EBOOKMMOB, HavanbHuk nabopatopun HepaspyLUatoLLEro KOHT-
pons, aKkcnept

O.A. CEHOOB, HavanbHuk 610po aKCnepTu3bl, aKkcnepT

00O «THOMEHCKMI 3KCNEPTHBIN LIEHTP»

MpencraBneHa cTpykTypa aBTOMaTWU3MpPOBaHHOIO CTaLMOHapHOro
CTeHda Ans WCMbITaHUS HACOCHbIX arperatoB MOLLHOCTbIO A0 45 kBT
PaccmoTpeHa BO3MOXHOCTb MOAEpHU3aUuWM CTeHAa C MNpUMEHEHUeM
NepPEeHOCHbIX 3MEKTPOHHO-MEXaHNYeCcKuX rmapoTectepos. NpeacTasneHbl
pe3ynbsTaTthl UCMbITaHUA TMAPOHACOCOB.

KntoueBble crnoBa: rpy3onogbemMHble MallWHbI, rMaponpuBoabl, Ava-
FHOCTUKA TEXHUYECKOrO COCTOSIHWUSA, UCTbITAaTeNbHbIE CTEHAbI, SNEKTPOH-
HO-MexaHW4YecKne rMapoTecTepsbl.

OUNATHOCTUKA COBPEMEHHbIX MPUBOPOB
BE3OMNACHOCTHU

A.A. 3EHKWH, Hanaguuk npubopos 6e3onacHoCcTn

B.MN. ®OMWH, reHepanbHbIi AUPEKTop, aKcnepT

["H. MOHATOB, 3amecTuTeNb reHepanbHOro AMpeKTopa. aKcnepT
O.A. KYOPABLEB, HavanbHWK crny0bl pemMoHTa, aKcnept

C.I" MOHATOB, HavanbHWK nabopatopumn npubopos GesonacHocTy,
akcnepT

A.B. EBOOKMMOB, HavanbHuKk nabopatopun HepaspyLUatoLLEro KOHT-
ponsi, aKkcnepT

O.A. CEHOOB, HayanbHuk 610po aKCnepTu3bl, aKcnepT

OO0 «TOMEHCKWI 3KCNEPTHbIN LIEHTP»

PaccmatpuBaetcs HoBoe obopyaoBaHue Ans ANarHOCTUKM npunbo-
poB 6e30MacHOCTY M 3MEMEHTOB 3MEKTPOCXEM FPY30MOABbEMHbIX MeXxa-
HM3MOB.

KnioueBble crosa: rpysonogbemHas TexHuKa, npubopbl 6esonacHoc-
T, AYArHOCTUYECKME CTEeHAbI, (OYHKLMN 1 BO3MOXHOCTU, ANArHOCTUYEC-
KM KOMMIEKC.

MpogosmkeHne cMm. Ha cTp. 6
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NHOOPMALINA

ABSTRACTS OF PUBLISHED ARTICLES

ENHANCEMENT OF HYDRAULIC ACTUATORS FOR
SHOCK-AND-VIBRATION MACHINES
A.V. VAVILOV, Dr. Tech. Sci., Professor, Heas of Department,
A.N. SMOLYAK, Cand. Tech. Sci., Associate professor
Belarusian National Technical University, Minsk, Belarus

The use of rotary valves with hydraulic feedback and volume control
of the rotational speed in the construction of the shock-and-vibration
machines can increase the impact energy at high efficiency due to the
continuous unidirectional rotation of the rotor, precluding the occurrence
of self-oscillation mode of hydrodevices elements, water hammer and
cavitation. This solution for the shock-and-vibration machines provides
high reliability and larger capacity, significant reduction in noise and vibra-
tion during operation of road-building equipment.

Keywords: hydroficated appliances, shock-vibration machines,
hydraulic drive, rotary valve, blow frequency.

NEW METHOD OF CONTINUOUSLY VARIABLE SPEED
CHANGE VIA DIFFERENTIAL GEAR WITH CLOSED
HYDROSYSTEM?
V.A. MALASHCHENKO, Dr. Tech. Sci., Professor
Lviv Politechnic National University, Uktaine
O.R. STRILETS, Cand. Tech. Sci., Associate professor,
V.N. STRILETS, Cand. Tech. Sci., Professor
National University of Water Management and Nature Resources Use,
Rivne, Ukraine

The article considers processes of continuously variable speed
change management via differential transmission with a closed hydrosys-
tem, when the control element is either solar gear or the carrier or epicy-
cle. In each case, the control element is connected to closed hydrosystem
and can be in motion or immovable depending on the bandwidth of hydro-
system regulating throttle. We had held theoretical research and received
graphic dependences between velocities of driving, control and driven
elements by means of computer programing.

Key words: speed management, differential gear, closed hydrosys-
tem, control element.

STATISTICAL ESTIMATION OF CIRCULARITY DEVIATION
OF ROLLED SLEEVES OF DRIVE ROLLER CHAINS3
V.A. DZYURA, Cand. Tech. Sci., Associate Professor
Ternopil Ivan Puluj National Technical University, Ukraine

The new method of estimating the circularity deviation of inner cylin-
drical surfaces of rolled sleeves joined into inner links of drive roller and
sleeve-type chains is suggested. The circularity deviations are considered
random variables subjected to the normal distribution law. Having used
the process of iteration based on the theory of small sample, the random
variables of mathematical expectations and dispersions of circularity
deviations of perpendicular sections of sleeves’ cylindrical surfaces are
obtained. As statistical estimation of circularity deviation is suggested its
largest observation, which equals the sum of mathematical expectation
and three values of medium quadratic deviation.

Key words: rolled sleeve, inner cylindrical surface, circularity devia-
tion, mathematical ex-pectation, dispersion of scattering.

INCREASING ACCURACY OF PRECISION PARTS CONTROL*
N.N. BARBASHOV, Cand. Tech. Sci., Associate Professor,
A.S. LOPATINA, engineer,
E.O. PODCHASOV, engineer
Bauman Moscow State Technical University, Russia

The article presents the method to reduce time required for control of
machine parts by means of measurement amount reduction. The method
of sequential analysis is used for this purpose. Its usage is shown with

mathematical modeling and manufacturing example.
Key words: mechanical engineering, precision parts, machining and
control accuracy, control, automation.

IMPROVEMENT OF STATIONARY DIAGNOSING STANDS OF
PUMPING UNITS OF HOISTING MACHINES HYDRODRIVES®
S.A. LARIONOV, Cand.Tech.Sci., Director
Technosyntez, Tomsk, Russia
V.P. FOMIN, General Director, Expert,
G.N. PONYATOV, Deputy General Director, Expert,
D.A. KUDRYAVTSEYV, Head of the repair service, Expert,
S.G. PONYATOV, Head of security instruments laboratory, Expert,
A.V. EVDOKIMOQV, Head of nondestructive testing laboratory, Expert,
D.A. SENDQV, Head of examination bureau, Expert
Tyumen Expert Center, Russia

The article presents the structure of stationary automated test bench
for pumps with power up to 45 kW. The possibility of upgrading the bench
using portable electro-mechanical gidrotesters is examined. The results
of hydraulic pumps tests are performed.

Keywords: hoisting machines, hydraulic drives, technical condition
diagnostics, test equipment, electronic and mechanical gidrotesters.

MODERN SAFETY DEVICES DIAGNOSTIC®
A.A. ZENKIN, Safery devices Adjuster,
V.P. FOMIN, General Director, Expert,
G.N. PONYATOV, Deputy General Director, Expert,
D.A. KUDRYAVTSEYV, Head of the repair service, Expert,
S.G. PONYATOQV, Head of security instruments laboratory, Expert,
A.V. EVDOKIMOV, Head of nondestructive testing laboratory, Expert,
D.A. SENDQV, Head of examination bureau, Expert
Tyumen Expert Center, Russia
New equipment for the diagnosis of safety devices and electrical cir-
cuit elements of hoisting devices is considered.
Keywords: hoisting equipment, safety devices, diagnostic systems,
functions and features, diagnostic equipment.

GEARS, GEARMOTORS AND ACTUATORS AT THE MOSCOW
INTERNATIONAL INDUSTRIAL EXHIBITION IN 20157
Mir L. IZRAILEVICH, Scientific Analyst

Components which are commonly used in today’s drive systems and
were presented at the industrial exhibitions in Moscow in 2015 are
observed.

THE MICROECONOMICS LAWS OF ASSETS VALUE
CONSERVATION AND ITS REPRESENTATION IN
ACCOUNTING. Part 38
A.V. SMORGONSKIY, Dr. Phys.-Math. Sci., vice general director
JV «Accumulator Company «Rigel», Moscow, Russia

The subject of research, in the article presented, is a universal account-
ing model of an enterprise, which acquires necessary factors of production,
processes them, and sells finished goods. The detailed analysis of the main
economic transactions shows that there are some parameters (measures),
pertinent to the company under investigation, that remain constant at each
stage, and hence during the whole production cycle. Assuming the factor’s
prices remain unchanged, the formulated microeconomics properties hold
as strictly as laws of conservation in Physics do. We also show that in case
of inflation when the prices change during the production cycle (what is
equal to change of standards), the formulated laws still apply as long as the
corresponding corrections are made.

Keywords: assets, net assets, the laws of assets value, conservation,
microeconomics.

1-p.2;2-p.7;3-p.10;4-p.14;5-p. 18;6 -p. 20; 7 - p. 23; 8 - p. 27.
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AokopucTtyBaHHsa. — u  Ne200604863;
3asen. 03.05.2006; ony6n. 15.11.2006,
Bron. Ne 11, 2006 p.

12. Mart. 18587 Ykpaina, MMNK F16 H
48/00. 3ybuacTuii aucbepeHuian 3 npu-
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B.A. ManauweHko.

E-mail: v.o.malash@mail.ru
O.P. Cmpuneu.

E-mail: ua_oleg@hotmail.com

CTATUCTUYECKAS OLIEHKA OTKITOHEHUU OT KPYINoCTH
CBEPTHbIX BTYNOK NPUBOAOHbLIX PONTUMKOBbIX LIEMEWN

Bnagumup Anekceesuy [1I3IOPA, kaHA. TeXH. HayK, QOLEHT
TepHononbckuii HaUMOHAaNbHLIN TEXHUYECKUIA YHUBEPCUTET UMeHn MBaHa Mynios,

YkpavHa

MpeanoxeH HOBLIN METOZ OLEHKU OTKIIOHEHWM OT KPYrNoCTW BHY-

TPEHHUX LUIMHAPUYECKUX NOBEPXHOCTEN CBEPTHLIX BTYNOK, COOPaHHbIX
BO BHYTPeHHUE 3BeHbsl NMPMBOAHbLIX POSIMKOBLIX U BTYIOYHbLIX LeErneMn.
OTKnoHeHMsA nNpeAcTaBneHbl Kak criyYyaHble BeNMUUYMHBI, NOAYUHSIIOLME-
CAl HOpMmanbHOMY 3aKoHYy pacnpegeneHusi. C ucnonb3oBaHueM meTtoaa
uTepauuin Ha OCHOBaHWM TEOpMM Manoun BbIGOPKU HaWAEHbI BLIGOPOU-
Hbleé 3Ha4YeHUs1 MaTeMaTM4YeCKUX OXWOAHMWA U AUCNEepCUil OTKNOHEHWUMN
nepneHAVKYNspHbIX CeYeHUA BHYTPEHHUX LIMNMHOPUYECKUX MOBEpPXHO-
CTei BTYnok. B kayecTBe CTaTUCTUYECKON OLIEHKM OTKIIOHEHMWI npeano-
XEeHO MaKcumaribHoe 3HayeHue, paBHOe CyMMe MaTeMaTU4ecKOro OXu-
OaHusa U Tpex 3Ha4YeHU cpefHero KBaapaTU4YeCKOro OTKIOHEHUSI.

KnioueBble crnoea: ceepTHas BTyrka, BHYTPEHHSISI LMMMHAPUYECKAs MNOBEpX-
HOCTb, OTKITOHEHUSA OT KPYrnocTu, MatemMaTtu4yeckoe oxugaHuve, aucnepcusa pacceu-
BaHUA.

XeHus sanukos MPBIJ1 B ux wapHupax, a
C Opyron — cnoco6CTBYOT MOBLILLEHUIO

OoHUM 13 BaXKHEWLUMX MoKasaTtene
KayecTBa CBEPTHbIX BTYMOK MPUBOAHLIX
POMNMKOBBLIX W BTYNOYHbIX Uenei (MPBJ1)  MHTEHCMBHOCTM M3HOCa M3-3a Hapylle-

ABMAETCA OTKINOHEeHUs OT KpyrrnocTtu HUSA LIENOCTHOCTU CMa304YHOW MMEHKN U

MOMEepPEeYHbIX CEYEHUN WX BHYTPEHHUX
unnuHapuyecknx nosepxHocTen (BLIM).
Takne OTKIIOHEHWs] C OQHOW CTOPOHbI
CHWXaIT TOYHOCTb B3aUMHOIO pacrono-

NOKanbHOro yBENMYEHUS KOHTaKTHbIX
HanpspkeHWn, a Takke HeraTMBHO BMUSI-
10T Ha MPOYHOCTb MPECCOBbLIX COoeauHe-
HWA 1 ypOBEHb LyMa B MPOLECCe 3KC-

nnyarauum.
CornacHo I'OCT [1] oTknoHeHue o1

KPyrnocTtu Ama €CTb MaKCcuUMarbHOE

x
paccTosiHue OT pearnbHOW TOYKM npodu
1A K npunerarowen oKpy>XHOCTU. BrnonHt
onpasfaHo nNpeanonoXuTb, YTO Takwu
oTknoHenus Ai (i — Homep getanu, pec
nu3auun) NS pasnuyHbIX aetanen
napTun, MnornyyYeHHble B TEXHOMOMMUYe
CKOM MpoLiecce N3roToBrEHUs CBEPTHb
BTYNOK, ByayT pasHbiMU U He MpeBbILL:
tOLLMMM MaKCUMarbHOTO 3HadeHns A,
a ux 3HaveHus ByayT cnyyaiHbIMU Ben
YMHaMK C onpeaerieHHbIM 3aKOHOM pa
npeaeneHus.

MoaTomy npeanoxeHHblii MeToq C1
TUCTUYECKON OLIEHKU OTKIOHEHUIA OT K[
rMOCTU B BEPOATHOCTHOM acrnekTe
UCMOMb30BaHWEM TapMOHWYECKOro at
nM3a n ycoBepLUEHCTBOBAHHOIO METC
NPAMOYronbHbIX BKNagoB (MeToaa ute|
i)
BblbOpKM siBNsieTcs,

Ha OCHOBaHWM Teopwuu Mmar
Ha Haw B3mM
HOBbIM U 6eCCrnopHO aKkTyarnbHbIM.
AHanus uccnenoBaHui U ny6nu
uMin. MiccneoBaHmo OTKIMOHEHWI OT t
rMOCTN B HACToOsILLee BpeMmsi MOCBsLL
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MEXAHUYECKWE NEPEOAYU

3Ha4NTENbHOE KOMMYeCTBO HayuHbIx pabot [2, 3, 5-7, 12], B
KOTOPbIX TEOpeTUYECKNn OBOCHOBaHbI pasHble BO3MOXHOCTU
onpeaenexHns nx BenuunHbl. AHanm3a nokasar, YTo MOXHO Bbiae-
n1Tb ABa METo[a Takoro onpeaerieHus.

MNepBbiii [4] 3aknioyaeTtcs B TOM, YTO LUMIMHOPUYECKYIO AeTarb
(Banuk, BTYnKy) ycTaHaBnuBaloT B NpuUcnocobrieHne, obecheyu-
Bas Npu STOM COOTBETCTBYHOLME 6asnpoBaHme, Hanpumep, B Npu-
3Max Un1 B LiEHTpax, a peructTpupyowmin npubop, Hanpumep,
VHAMKATOp 4acoBOro TUMa Unu BepTUKanbHbIA ANMHHOMEP pa3-
MeLLaloT TaK, YTobbl BepTukarbHas ocb Liyna npubopa coocHo
KOHTaKTUpOBana ¢ HapyHOW LMMUHOPUYECKOW MOBEPXHOCTLIO.
Viccrienyemyto fieTank npoBopaqmMBaloT Ha onpeneneHHbIi yron u
MO OTKIOHEHWIO CTPENKV PErMCTPUPYIOLLIMX NPUGOPOB yCTaHABM-
BAlOT BEMUYMHY OTKIMOHEHUSI OT KpyrrocTu. MeTon [ocTaTouHo
MPOM3BOAMTENbHBIN M €ro Kak NpaBuIIo UCTIONL3YIOT B LiEXax Ha
y4acTkax TEXHUYECKOro KOHTPOIsi KayecTsa.

Bropoit meTop [8] npeaycmatpuBaeT vcnonbaosaHne cneuu-
anbHbix NpUBOPOB — KPyrMOMepoB, koraa MpW OLLyMbIBaHM
UMNMHOPUYECKOW MOBEPXHOCTU WAearnbHO BPALLAKLLMMCS
LLYNOM CHUMAIOT KpyrnorpaMmy, no KOTOPOW OnpenensitoT Mak-
CMMarnbHOe OTKMOHeHWe oT kpyrnoctn A, . Papa uccneposarte-
nei [2, 5] 3T OTKMOHEHMS!, NOMNYYEHHbIE B 3a4aHHBIX NOMOKEHM-
fIX, Ha OCHOBaHMM KpyrrorpamMm npeacTaensioT B uHtepsane [0,
27 KaK cTaunoHapHble unu HecTalMoHapHble nepuoanyeckue
CryyaiHbie (PYHKUWM, KOTOPbIE armnpOKCUMUPYIOT TPUOHOME-
Tpuyeckum psingom dypbe.

B cnyyae, koraa ¢opmMmUpoBaHMe CBEPTHBIX BTYMOK npouc-
XOAWT MyTeM NeproaMYECKOro v nocnefoBaTensHoOro aedop-
MWUPOBaHWs 3aroTOBOK-KapTo4eKk C NOCnenyLLmMM nx kanubpo-
BaHueMm B duribepax, oTknoHeHusi B uutepsane [0; 27] ot Kpy-
MocTH nonepeyHbx cedeHunn BLIM npeacrasnexsl Hectaumo-
HapHOW Cry4anHoi NepUOANYHON DyHKLMEN [3]. CtbikoBble
LIBbI TakX CBEPTHbIX BTYIIOK MPUHUMAnNu 3a Ha4ano u KoHeL,
uHTtepBana [0, 27].

Paccmartpusas kaxayto kpyrmorpammy kak OTAEerNbHYy pea-
nusaumio Ans nonyvYeHnst AenCTBUTENbHbIX Pe3ynsTaToB, aBTo-
pbl pabort [2, 3] npu UccrenoBaHWUM OTKIIOHEHUI OT Kpyrnoctu
CBepTHbIX BTYNok MNPBJ1 ¢ waramu 9,252; 12,7; 15,875; 19,05
254 MM ucnonb3oBanu BbIGOpky o6bemom 40 Kpyrnorpamm.
Bocronb3osasiumcs Metogom Cnpera [1, 6], nony4anu ycpen-
HEHHYIO KpYrrorpaMmy OTKITOHEHWIA, KOTOPLIE anMpPOKCUMMPOBaA-
N TproHomeTpudeckum psaom dypee. B pesynsrare nonyyanu
YCPEAHEHHOe 3Ha4YeHue OTKIOHEHWI OT KPYINOCTW, 3HaueHusi
amnnnTya rapMOHUK M OUCMEPCUI0 paccenBaHUsA BEMUYUHBLI A.

MonyyeHHble pesynsTatsl No3BONMM, npoaHanusvposas
BEIMYMHY rapMOHUK, ONpeaennTb BIUSHUE KaXaon U3 HUX Unu
OMNpefeneHHoro nx Kkonmyectsa Ha obluyio aucniepcuto. Takom
NOAXOA C OAHOW CTOPOHbI NPEACTABMAET BO3MOXHOCTb KOPPEK-
TUpOBaTh NPoUNM AeOPMUPYIOLLINX UHCTPYMEHTOB U TEXHO-
NOrnyecknx MpoLeccoB M3TOTOBMNEHWS! CBEPTHbLIX BTYMNOK B
HanpasneHum, obecneunBaloLLEeM NOBLILLEHWE KaYecTBa Uccre-

AOBaHHbIX AeTanen. Ho ¢ apyroit CTOPOHbLI, NpY onepupoBaHUm
YCPEAHEHHON KpYrrorpammoii BO3HUKAET OMacHoCTb MOMyYnTb
HeazleksaTHylo moaenb uanyeckoro koHTakta BLIM ceepTHOI
BTYNKW C BanvKoM, YTO SIBMSAETCH CyLECTBEHHLIM HELOCTATKOM
Takoro nogxopaa.

OcHoBHOe copepxaHue pab6oTbl. OGbekTamu aKcnepu-
MeHTamnbHbIX nccrneaoBaHuin Gbinv ceepTHbie BTyNku ans MPBJ
C waramu 9,525; 12,7; 15,875 mm (daysranunckoro 3asoga npu-
BOAHbIX Lenen, Jlateusa), 19,05 mm (HosBocnBupckoro 3asona
HW3KOBONLTHOW annapatypel, Poccuiickas deaepaums) u 254
MM ([JHenponeTpoBckoro 3aBoaa Lienei u 9NeKTPoAoB, YkpauHa).

CyLWHOCTL NpeAnoXeHHOro MeToaa CoCcToUT B crneayouiem.
O6pasosaB mManyo BbIGOpPKY, Hanpumep, 13 10-Tu kpyrnorpamm
(10 peanusauui), 4na KaKOOM U3 HUX onpeaenunmn oTkNoHeHUs
OT KpyrnocTu B NepneHAuKynspHbIX ceyveHnsix BLM ceepTHbIx
BTYIOK, COBpaHHbIX BO BHYTPEHHWE 3BeHbs Lienn. OTKNOHEeHUs!
Aj(j=1,2,3... 36) onpepensanu B kaxaoMm u3 36-tu paBHOMEp-
HO PacnonoXeHHbIX MO OKPYXXHOCTU MOMOXEHWUI, Kak KpaTyaud-
LIMe paccTosHUA OT COOTBETCTBYIOLIMX TOYEK PearnbHOMo Mpo-
(unsi O BNCAHHOW NpurieraioLLen oKpYXHOCTM.

B kadyecTse npumepa Ha puc. 1 npeactaeneH aHcambnb U3
MsiITM peanuaaunid OTKINOHEHWIA OT KPYrNocTu Ha uHTepeane [0;
27] cBepTHLIX BTYMOK Lenu wara 9,525 MM, a Ha puc. 2 —
OTAENbHBIE KPYrNorpaMmbl  OTKMOHEHWA OT KpyrmocTtu BLIM
CBEPTHbLIX BTYMOK Ans uenei ¢ waramu 9,525 n 19,05 mm.
Kaxayto otaensHyto peanusaumio npeacrasnsnm kak HecTaumo-
HapHylo nepuoaudeckyto dyHkumio Ha uHTepsane [0, 27].
OrpaHnumsiumc 10-10 NepsbLIMU rapMOHUKaMu ko =:[1,.2,:3
...10] nonyyeHHyo dyHKUMIO annpokcMMnpoBanu TPUroHoOMe-
TpU4eckum psigom dypbe

10

f(A,2=ﬂ+ (a, -cosk,A, +b, -sink,A, ), (1)

1) 2 ko=1 i
rae i — nopsiAKoBbI HOMeP KpyrmorpaMM. Ha ocHoBaHUM 3Toro
nony4unu matemarudeckoe oxupanue M(Ak), kotopoe npu-
OnManTenbHO paBHO CpegHEMY 3HAYEHMI0  OTKITOHEHMN
M(Ak)sz :&, 3HaYeHus amnnuTya Ak, =,/af0 +bk20 , roe

2
k — KO3ULMeHTbl psaga dypbe, a Takke aucnepcuto

10
D(A,) :;A;, /2 [8].

454, Mkm

aku n

Puc. 1. Ancambnu uz namu peanusayuii omxnonenuii om
Kpyenocmu BIII céepmueix emynox k yenu ¢ wazom 9,525 ymm
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Puc. 2. Kpyanozpammer omrnonenuti om kpyanocnmu BIJIT
6mynok K yensam ¢ wiazamu: 1 —9,525 mm; 2 — 19,05 mm

MonyyeHHble 3Hauenns M(Ak) u D(Ak) nnsa kaxpon i-oit
KpyrrorpaMmmbl NPEACTaBANM Kak CryyaiHble BENUYUHbI, Gop-
MUpYIOLLIME ONnpeaerneHHble cTaTucTUYeckue psaabl. Micnonb3osas
MeTof «Tpex apbuTpoB» 3a kputepusimu pebbca, UpsuHa u
PomaHoBCcKoro onpeaensanu Hanuuve B CTaTUCTUHMECKUX psidax
3Havenunnt M(Ak) v D(Ak), kotopble pesko Bbigensnuce.
MpymeHnB «NpuHUMN BonbLUMHCTBa» (OByX MPOTUB OAHOIO)
TakMe 3HayeHusi otbpacbiBanu W AOMONHUTENbHO Ao6asnsnm
HOBbIE KPYIIorpammbl, X UCCIEQ0Bany U OCTaensnv B Bblbop-
ke, obecneunsas ee BenuuuHy B 10 peanusaumit. Kputepnem W
cornacoBaHus pacnpegenexus [10] noaTBepxaanu Hopmarnb-
HOCTb pacnpefeneHust 3TUx BeNuYmH.

B kayectBe npumepa B Tabn. 1 npeacTaBneHbl xapakrepu-

3HauyeHus XapaKkTepucTuk pacnpegeneHns n amnnutya rapMoHuK

cTuku pacnpegenenus senuund M(Ak) v D(Ak) v amnnutyn
rapmMoHuk A 8 A2, A3, Alo ANsi UccrnegyemblX CBEPTHbIX BTY-
nok uenu MNP-19,05-31,8 NOCT 13568-97.

Bocnonb3oBaBLUNCE 32BUCUMOCTSIMM NS ONpeaeneHus
BbIbOpouHbIX xapakTepuctuk M(A,) u D(A,), nony4eHHbimm
asTopamu [11], ans BeiGopok o6bemom 10 Byaem umets

10 10 10 #e 2

+b -k
M(A,,)=i—2——l_-[ck+Z:I_Ic,c \/;;”_ e 2——2;—" +

k=1 k=1 i=k

P[0 (2) - O (~2,,)] @
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2 2
D(AG)J—’:—‘-’;”JP_H% +

k=1
STh-Z(c-z+28)e T (o7, +28)6 T+ @
£d | & TZ; Z Zyy + Dy

+(o’+f)[%)—%)]]}—MZ(T)

rmeaw b- COOTBETCTBEHHO rpaHuLbl UHTEPBAIlOB; Oy, — Cpea-
Hee KBagpaTtu4ecKoe OTKIOHEHMe.

= ! » k=1,2,3...10 -

1+q)(b;ﬂ)~q)(9__ﬂj

o o
_a-4A Bl -b—a

‘k o. 3 2}\ o ) 6 I

b-A a-A
Y :‘O_—k, D= £ _ snauenus dyHkum Nannaca.

(o

Mcnonbsosas 3aBucumoctu (2), (3) nonyunnu BeIGOpPoYHbIe
XapakTepuCTUKM paccenBaHusi Benuuumtbl A. [ins npumepa, npu-
BeaeHHoro B Tabn. 1, M(A,) = 5,08 mkm, D(A ) = 12,45 Mkm®.

CyuiecTBeHHOCTb OTIMuMs cpeannx A, A, _A_3, A, A
OTKITOHEHWIA OT KPYrNOCTW pasfMyHbIX CBEPTHbIX BTYMNOK UCCIe-
Ayembix MPBJ1 nposepsanu no kputepuio CTiogeHTa, a aucnep-

cvin D(A,), D(A,), D(As), D(A,)

CBEpTHbIX BTynok ¢ waramu 19,05 mm Tabnuua 1 no kputepuio duiiepa.
XapakTepucTuku 3HaueHus1 OTKNOHEHWI OTAEMNbHbIX peanuaauuin B kayecTBe cTaTMCTUYECKO
pacnpeaeneHus AnA NopsAKOBbIX HOMEPOB KpyrrorpamMm OLEHKM OTKITOHEHUI OT KpyrnocTy

A v 3Ha4eHuns
amnnutyg A, mm 1 2 3 4 5 6 7 8 9 10 pekoMeHOoBaHO NpuHUMaTb Mak:
M(Ak), vim 73 | 402 | 313 | 46 | 444 | 421 | 43 | 435 | 6,62 | 4,84 CUMATIBHOS13HAUCHIE

D(Ak), woi® | 364 | 362 | 6,00 | 1012 [ 11,22 | 409 | 1168 | 447 | 1651 | 9,9 A, =M(A)+3yD(4). @
Al 381,40 |= 117 1,7 414 239 | 319 | 23,5 | 299 231 3,06 lMonyyeHHble ans  BTyno
A, 16,4 | 345 | 345 17 139 | 75 | 123 | 7.8 | 49,6 | 0,62 nccnenosaHHbix PBJT 3HayeHu:
A3 10,5 | 3.4 34 6,3 16,2 8,1 14,8 | 83 54 0,32 XapakTepuCTUK pacrnpegeneHus |
A4 11,0 43 43 4,9 7,3 9,1 8,4 4,9 1.5 0,63 3HayeHus Amax npeacTaBneHbl
A5 12,9 3,2 3,2 8 18,4 8,9 18,9 9.1 4,3 0,84 Tabn. 2.
Ag 49 | 96 | 96 24 | 69 | 83 | 76 | 86 | 31 | 1,25 Ha OCHOBaHWM NOMyYeHHs!
A, 56 [ 143 | 143 | 63 | 26 | 93 | 28 | 93 | 65 | 158 [aHHBIX MPEANOKEHO 3a aTanc
As 3.9 D 6,4 6.6 = i3 3,6 e 1.8 L TOYHOCTM (POPMbI OTKITOHEHUS (
A9 12 1.8 1.8 el & 5 49 28 35 ho KPYITIOCTU MPUHATL XapakTepUcTI
AIO 1.5 10,8 10,8 34 3,3 41 32 4,1 1,2 1,07

KU pacnpeneneHuin oTKIOHEHUN (
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3HavyeHus XapakTepucTuk pacnpegeneHusa OTKIOHEHUN OT KPYyrnocTn  ux MakCumMmanbHble 3Ha4eHUA

Tabnuuya 2

XapaKTepVICTVIKVI pacnpegeneHus

3HauyeHns1 XxapaKTepUCTUK pacrpeferneHnst OTKIOHEHWIA OT KPYriocTy
n A, Ans MPBJ1 ¢ waramu, Mm

9,525 12,7 15,875 19,0 25,4
Matematuueckoe oxuaanve M(Ai), Mkm 20,25 4,63 1,44 0,96 8,66
Lvcnepcus D (Ai), mkm? 226,00 620,01 15.4 30,47 43,68
MakcumanbHoe 3HayeHne Amax, MKM 65,35 34,02 37,85 15,66 28,48
kpyrnmoct BLIM BTynok uenu MP-19,05- 2. KpuBbin Metp [Omutpuesuy. 1980. Ne 12. — C. 41-49.
31,8 TOCT 13568-97. Pa6ofocnoc06HOCTb NPUBOAHbLIX POIn- 8. fAxyweB A.UN. Bsaumosame-

YCTaHOBMNEHO, YTO TOYHOCTb POPMBbI
cBepTHbIX BTynok anga lMPBJ1 ¢ waramu
9,525; 12,7 n 15,875 mm no cpegHuUM 3Ha-
yeunem A no kputepuio CriogeHTa
CYLLECTBEHHO OTMUYAKTCA OT TOYHOCTU
dopMbl cBEPTHbIX BTynok MNPBJ1 ¢ warom
19,05 mm. OueHka CyLeCTBEHHOCTU pas-
NNYNS TOYHOCTU (POPMbI CBEPTHBLIX BTY-
JI0K MO AucnepcusM nokasana, 4To BTyn-
KW, U3roTOBMEHHbIe Ha [layranurckom u
[HenponeTpoBckOM 3aBogax, WMerT
CYLLECTBEHHOE pa3nuune no OTHOLLEHUIO
K TakuMM xe napameTpam BTYfOK HOBOCU-
Bupckoro Npou3BoAcTBa.

Takum o6pa3om, nNpeanoXeHHbIN
MeTo CTaTUCTUYECKOrO OLEeHUBaHUSA
OTKITOHEHWI OT KPYrMoCTH C UCMOMb30Ba-
HMeM Teopuun Manon BbIGOPKM MOXET
OblTb MOMe3HbIM Ans OnpefeneHust He
TONbKO KAYeCTBEHHbIX NMoKasaTeneu, Ho 1
HanpaBneHWin  COBEPLUEHCTBOBaHUA
CYLLLECTBYIOLLMX TEXHOMOrMYeCcKnx mnpo-
LIECCOB M3rOTOBMEHUSI CBEPTHbIX BTYMOK
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