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VIIK 621.9.02

Muxaiisiop M. . MoaeJnpoBanue HaJe;KHOCTH COOPHOr0 0CEeBOr0 MHCTPYMEHTA C
pe3epBHpPOBaHHEM

HccnenoBano HampsikeHHO-Ae(OPMUPOBAHHOE COCTOSTHHE COOPHBIX OCEBBIX MHCTPYMEH-
ToB. Pa3paboTanbsl MaTeMaTH4eCKHE MOJIENTH HATPYy30YHOTO PE3EPBUPOBAHNUSI COOPHBIX OCEBBIX
MHCTPYMEHTOB. BpInoiHeH aHanu3 3¢(eKTUBHOCTH HArPy304YHOTO PE3EPBUPOBAHMS IS pa3-
JIMYHBIX BAPUAHTOB pabOTOCTIOCOOHOTO COCTOSIHUSI HHCTPYMEHTA.

Mikhailov M. 1. Reliability Modeling of Precast Rotary Tool With Redundancy

The stress-strain state of precast rotary tools is examined. Mathematical models of modu-
lar rotary tool derating have been developed. The efficiency analysis of derating is performed
for various options of the tool operational state.

VIK 621.833.001.24

Porauyesckuii H. 1. O0beM BnaguH Me:kay 3BOJIbBEHTHBIMHU 3yObSIMU IUJIHMHAPHYE-
CKOro0 KoJieca

[IpennoxxeHspl aHATUTHYECKHUE 3aBUCHUMOCTH, XapaKTEepPHU3YIOIIHE O0bEeM BHAJUH MEXKITY
9BOJIbBEHTHBIMH 3YOBSIMU IIWIMHIPUYECKUX KOJIEC Ha OCHOBE TOYHOTO OINpPEACTCHHs TUIOMIa-
JI¥, OTPAaHUYEHHON TOPIIOBBIMU MPO(UISIMA CMEKHBIX 3yObeB M AYroil OKpY>KHOCTH BEPIIHH.
[TomrydeHsl ypaBHEHUS! KPUBBIX (YYaCTKOB) TOPIIOBBIX Mpoduiiel 3yObeB, KOOPIUHATH OOIINX
TOYEK CMEXHBIX KPHBBIX.

Rogachevski N. I. Root Volume Between the Involute Teeth of the Cylinder Escape
Wheel

Analytical dependencies are proposed that characterize the root volume between the invo-
lute teeth of the cylinder escape wheels based on accurate determination of the area terminated
with the related teeth transverse profiles and the addendum circle arc. The curve (section)
equations of teeth transverse profiles and the coordinates of related curve vertices are obtained.

VIIK 631.3.024.028

Monoe B. b., Kousisckuii A. JI., [l:kacos /. B. YMenbenue nuana3zona cpadarniBa-
HMS NPeJOXPAHUTEIbHOI0 YCTPOHCTBA MEXaHM3Ma OBOPOTA CHJIOCONPOBOA KOPMOY0o-
poYHOro KoMmoaiiHa

[IpencraBien cHaOXKEHHBIN MPEIOXPAHUTEIHHBIM YCTPOMCTBOM MEXaHHM3M MOBOPOTA CH-
JOCOTpOBOJIa KOpMOyOopouHoro kombaiiHa. ChopmupoBaHa (QyHKIIMOHAIBHAS MaTeMaTH4e-
ckast moaens padotel I1Y, mo3BosAONIas pacCCUUTHIBATh U3MEHEHHE KPYTSAILIETr0O MOMEHTa Ha
YEpPBSIUHOM KOJIECE B MPOLIECCE BBIXOAA YEpBSKAa U3 3alleIUICHUs. BBINOTHEHBI pacueTsl Kpy-
TALIET0 MOMEHTA JJIsl IBYX MPOTHUBOIOJIOKHBIX BpallleHUH CHIJIOCONIPOBO/A U TMOJOOPOM Ma-
pametpos [1Y nocturnyta ne 6osee yem B 20%-5 pa3Hulla B XapaKTePUCTHKAX.

Popov V. B., Konyavski A. D., Jasov D. V. The Actuating Area Reduction of Swing
Mechanism Protective Unit of the Forage Harvester Silage Guide

The silage guide swing mechanism of the forage harvester is presented supplied with the
protective unit. The functional mathematical model of lifting device operation is formed, that
allows to calculate the torque change in the worm wheel in the process of worm release from
the gearing. The torque calculations for two opposite silage guide rotations are performed and
no more than 20 % difference in characteristics is achieved through the parameter selection.
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VIIK 697.34:536.7

Herpam B. /1., [Tonynun 0. H. Ucxoanbie yc10Bus U pe:KMMHBIE IapaMeTpbl B yCO-
BePIIEHCTBOBAHHOI CHCTeMe YTHIM3AIUH TeIIOTHI 0TPA00TAHHBIX Ia30B

Jlns yCOBEpIICHCTBOBAaHHOM CHCTEMBl YTWJIM3AIMHM TEIUIOTHI B TIPOLIECCE KOHTAKTHO-
peKynepaTuBHOrO 0oTOOpa ¢ TpaHCcopMaIe YHEPTHH OTPAOOTAHHBIX Ta30B BPAIIAOIIHXCS
neyeil mpeacTaBiIeHbl Pe3yIbTaThl AaHAIUTHYECKOTO HUCCIICAOBAHMS B3aMMOCBSI3M MapaMeTpPOB
rperomiell 1 HarpeBaeMoil cpeapl. Taxke A MpeIoKeHHONW CHCTEMbl YCTaHOBIICHBI 3aBHCH-
MOCTH, KOTOpbIe HEOOXOJMMBI Ul TOCIIEAYIOMIEr0 aHAIN3a BIMSHUS UCXOAHBIX YCIOBHU H
PESKUMHBIX MMAapaMETPOB HA €€ YHEPreTUYECKYI0, SKOJIOTUYECKYI0 U IKOHOMHYECKYIO (P deK-
TUBHOCTb.

Petrash V. D., Polunin Y. N. Initial Conditions and Mode Parameters in the Im-
proved Utilization System of Exhaust Gas Heat

The results of an analytical study of the relations between the heating and heated medium
parameters are presented for the improved heat utilization system in the process of contact re-
cuperatory selection with energy transformation of the rotary kiln exhaust gases. The depend-
encies have been established for the proposed system, which are necessary for the subsequent
influence analysis of the initial conditions and regime parameters on its energy, environmental
and economic efficiency.

VIK 621.313.001.4

Hopomenko U. B., lloryasies M. H., 3axapenko B. C., Tonapes B. B. Umutanuonnas
MO/ieJIb CHJIOBOI YacTH CTeH/Aa VIS MCIBITAHUS TATOBBIX dJIEKTPOABHUIaTeseil mo npuH-
LHIy B3AUMHOM HATPY3KH

[IpencraBiena MMUTALIMOHHAS MOJENb CTEHJA MCIBITAHUS TATOBBIX 3JIEKTPOJBUTATENEH
MOCTOSTHHOT'O TOKA MOCIIEI0BATEILHOTO BO30YXKACHHUS, TOCTPOSHHOTO 110 MPUHIIUAITY B3aUMHOM
Harpy3Kd JIEKTPUYECKHX MAalIUH. YKa3aHbl OCOOEHHOCTH, YYTEHHBIE IIPU €€ COCTaBJIECHHUU.
[TpuBeneHsI pe3ynbTaThl anpoOauiyu MOAEIH.

Doroshchenko I. V., Pogulyaev M. N., Zakharenko V. S., Todarev V. V. Simulation
Model of Test Stand for Traction Series DC Motors, Built on the Principle of Mutual
Load

The simulation model of a test stand for traction series DC motors, built on the principle of
mutual load of electric machines, is presented. Features are specified taken into account its
preparation. The results of the model testing are given.

VIIK 656.052.14

Unprommn E. A., Kpbeimnes 0. B. AHanu3 BO3MOKHOCTEH INO3MIHOHMPOBAHMA
TPAHCIOPTHBIX 00bEKTOB HAa OCHOBE NOKA3aHUH aKCeJ1epOMeTPOB, THPOCKONOB U 0a30-
BBIX CTAHLMI COTOBBIX OIIEPATOPOB

B nacrosiee Bpems U1 ONPEENICHUs KOOPAUHAT U [1apaMEeTPOB ABHKEHUS UCIIOJIb3YIOT-
Csl CIyTHHKOBbIE HAaBUIallUOHHBbIE cUCTeMbl. COBEpIIEHCTBOBAHME CHUCTEM HABUTALUHU IOJ-
BIKHBIX HAa3€MHBIX OOBEKTOB BO3MOYKHO 3a CUET NPUMEHEHHsI CUCTEM, IPUHILMUI JAECUCTBUS
KOTOPBIX OCHOBaH Ha MPUMEHEHUM HOBBIX TEXHOJIOTHH. B KauecTBe TakUX CHUCTEM IIeIeco00-
Pa3HO PacCMOTPETH ONPEEIEHUE KOOPAUHAT IIPH MIOMOIIH 0a30BbIX CTAHLIUHI COTOBBIX OIEpa-
TOPOB, a TaKXKe IMOKa3aHUH aKcelepoMeTpoB 1 rupockomna. CyTh HAEH 3aKIII0YAETCs B MOIEpe-
MEHHOM HCHOJIb30BaHUH PA3JIUUHBIX CIIOCOOOB ONPEAEIECHHUS KOOPIHHAT.

JlaHHBII METOJ NO3BONAET YCTPAaHUTh HEIOCTATKU CYINECTBYIOUIMX CHCTEM HaBUTalMH,
HOBBICUTh TOYHOCTb OIIPEJENICHHs KOOPAUHAT U, 00JI€e TOrO, IOBBICUTH HAIEKHOCTh BCEH CHC-
TEeMbl MOHUTOPHHIA TpaHcHopTa. Eciy no kKakuM-1160 nMpUYMHaM OJJHA U3 CIIyTHUKOBBIX Ha-
BUTALMOHHBIX CUCTEM BBIHET U3 CTPOSI WM MOTEPSIET CBSI3b CO CIyTHUKAaMM, OCTaBIINECs Oy-
IyT MNOAJAEPAKUBATE PAOOTY U MPOAOIIKATH CIIEKEHUE.
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Ilyushchits E. A., Kryshneu Y. V. The Analysis of Transport Facility Positioning
Capability Based on Data of Accelerometer, Gyroscope and Base Stations of Cellular
Operators

Nowadays, satellite navigation systems are used to determine the coordinates and motion
parameters. The improvement of mobile surface facility navigation systems is possible through
the use of systems which operation principle is based on the use of new technologies. It is rea-
sonable to consider the definition of coordinates as the mentioned systems using base stations
of cellular operators, as well as accelerometer and gyroscope data. The main point of the idea
lies in the alternate use of various methods for determining the coordinates.

This method allows to eliminate the shortcomings of existing navigation systems, improve
the accuracy of coordinate determination and increase the reliability of the entire system of
transport monitoring. If one of the satellite navigation systems fails or loses connection with
the satellites for any reason, the rest of them will sustain the operation and continue tracking.

VIIK 62-83-52

CagesabeB B. A., llleakynos P. I'. UMuTaunoHHasi MoJejib MATPHYHOTO NMpeodpa3o-
BaTeJIsl 4aCTOThI

Matpuunsle npeoOpa3zoBaTesid YaCTOThl — OJJTHO U3 CaMbIX NEPCINEKTUBHBIX HaNpaBICHUIA
JUISL MICCIeIOBaHUM B cpepe SKOHOMUHU U MOBBIIIEHUSI KauecTBa AJIEKTPOIHEPTUU B DIIEKTPO-
npuBojie. PaccMOTpeH moaxo/l K MOCTPOSHUIO UMUTAITMOHHON MOJIETTH MPOCTOTO MaTPHUYHOTO
npeoOpazoBaTelis 4acTOThl B porpaMmMHoM nakete Matlab Simulink.

Savelyev V. A., Shelkunov R. G. Simulation Model of a Simple Matrix Frequency
Converter

Matrix frequency converters are one of the most promising areas for research in the field
of economy and quality improvement of electric power in the electric drive. The approach to-
wards the simulation model building of a simple matrix frequency converter in the Matlab
Simulink software package is considered.

VIK 378.1(476)

bonnapesa A. M., KcenzoBa B. J. U3nep:xkn BoiclIuX yueOHbIX 3aBeeHuil benapy-
cu: (pakTopbl GOPMHUPOBAHUS M HANPABJIEHUS] ONTHMHU3ALMM B YCJIOBUAX MHCTUTYLHO-
HAJIBHBIX TPaHchopManuii

[IpoBenen aHamu3 CyIIHOCTHBIX XapaKTEPUCTUK BUIOB M3AEpKeK By30B. Kimaccuduuumpona-
HbI (haKTOpHI, ONpEEIAONINe BeMUUnHy u3jepxkek. Iloa TpaHcdopManmoHHBIME H3IEpIKKaMU
NOHMMAETCSl BHJI SIBHBIX M3JIEP)KEK, CBA3AHHBIX C IpeoOpa3oBaHueM crenn(pruecKux mpruoodpe-
TaeMBIX BY30M PECYPCOB B 00pazoBaTebHYIO yciayry. K aK30reHHBIM (akTopam TpaHcopma-
IIMOHHBIX M3JEP)KEK OTHECEHBI JIEMOBOCIPOU3BOJICTBEHHBIE MPOLIECCHl HAIIMOHAIBHON 3KOHO-
MHKH, [IEHbI Ha TPUMEHSIEMbIE PECYPChl, B TOM UYHCJIE TPYAOBBIE; K SHIOTEHHBIM — CTPYKTypa
npodeccopcKo-Ipeno1aBaTeIbCKOro cocTaBa Mo KBATU(HKAINH, TPUMEHIEMble 00pa3oBaTellb-
HBIE TEXHOJIOTUH U aJUIOKAIHs PECYPCOB BHYTPH BY3a.

Oco00e BHUMaHKE y/ICICHO TPAHCAKIIMOHHBIM H3/IEP’KKaM — CKPBITHIM U HESIBHBIM 3aTpa-
TaM (M3IEPXKKU HEMOTYYCHHOW WM YIYIICHHOW BBITO/IbI), CBS3aHHBIM C 3aKIIIOYCHUEM U pea-
J'II/I33HPICI>1 BHYTPCHHHUX W BHCIIHUX KOHTPAKTOB. BLII[CJ'ICHI)I O6HII/IC IIPUYMHLBI CYyIIECTBOBAHU A
TPAHCAKIIMOHHBIX M3/EPKEK B BbICIIEM oOpa3oBanuu. OmpeseneHa CTPYKTypa B3aUMOCBS3U
Pa3MYHBIX BHJIOB TPAHCAKIIMOHHBIX M3JEPKEK C MO3UIUHN MOHUMAHHUS By3a KaK CETH BHYT-
pPEeHHUX KOHTpakToB. Onrcansl Hanboee TPYAHO ONpeesieMble TPAHCAKIIMOHHBIE U3ACPIKKH,
CBSI3aHHBIE C ONMMOPTYHUCTUYECKUM ToBeeHrneM. CPOopMyInpoBaHbl HAIPABICHUS CHIDKCHHS
¥ ONTHMHU3AIUH TPAHC(HOPMALMOHHBIX U TPAHCAKIIMOHHBIX H3/IEPKEK.
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Bondareva A. M., Ksenzova V. E. The Costs of Belarusian Higher Educational Insti-
tutions: Formation and Direction Factors of Optimization in the Presence of Institutional
Transformations

The essential characteristics of the cost types of universities are analyzed. The factors that
determine the magnitude of costs are classified. Transformational costs are defined as the ex-
plicit cost type associated with the transformation of specific resources acquired by the univer-
sity into an educational service. The exogenous factors of transformational costs include demo-
reproductive processes of the national economy, the prices of the resources used, including la-
bor ones. The endogenous factors include the teaching staff structure by qualification, the ap-
plied educational technology and the allocation of resources within the university.

Particular attention is paid to the transaction costs which are hidden and implicit costs
(costs of nonreceived or lost profits) associated with the conclusion and implementation of in-
ternal and external contracts. General reasons for the existence of transaction costs in higher
education are highlighted. The structure of the relationship of various transaction cost types is
defined from the standpoint of understanding the university as a network of internal contracts.
The most difficult to determine transaction costs associated with opportunistic behavior are
described. The reduction and optimization directions of transformational and transaction costs
are formulated.

VIIK 658.1

Jlanunkas JI. M., Munsko M. B., ConosbeBa JI. JI. Tpuaga nHHOBAIIMOHHOTO pa3-
BHTHSA: NOTEHIHAJ, BOCIPHUMYABOCTh, AKTHBHOCTH (0030p)

PaccMmoTpensl TeopeTHuecKHe MOAXO0Abl K ONPENEICHUI0 TaKMX KaTEeropuil HHHOBAIMH-
HOTO Pa3BUTHS NPEIIPHUATHS, KaK «IIOTEHLIHAT», «BOCIPUMMYHUBOCTEY», «AKTUBHOCTBY. BBbI-
sBIeHa U OOOCHOBaHa HEOOXOIUMOCTH HCIOJIB30BAHMS JAHHBIX KaTEropwil Kak 0a30BBIX
KOMITOHEHTOB MHHOBAI[MOHHOTO pa3BUTHs. [IpeoxkeHo aBTOpcKoe onpeieaeHue KaTeropun
«MHHOBALIMOHHOE Pa3BUTHE OopraHu3auumn». [IpencraBieHbl OCHOBHBIE MOJAXOABI U XapaKTe-
PUCTUKM WHHOBAIMOHHOTO Pa3BUTHUA.

Lapitskaya L. M., Minko M. V., Solovyeva L. L. Innovative Development Triad: Po-
tential, Susceptibility, Activity (review)

Theoretical approaches to the definition of innovative enterprise development categories,
as potential, susceptibility, activity, are considered. The necessity of using all three categories
as core components of innovative development is identified and justified. The author definition
for the innovative organization development category is proposed. The main approaches and
characteristics of innovative development are presented.



