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HayuHo-TeXHH4YeCKHEe aCTeKThl MPUMEHEHHsI MeTO0/1a TIABHbIX KOMIIOHEHT NMPHU 00padoTKe
LIDAR-nannbIx (Scientific and Technical Aspects of Applying the Method of Principal Com-
ponents in the Processing of Lidar Data)

IIpoyecc 0b6pabomku IKCREPUMEHMATILHBIX OAHHBIX C Yelbl0 NOCAEOVIOWe20 NPUHAMUS PeuleHULL
8 obaacmu ynpasieHus MOOUIbHLIM POOOMOM ABNAEMCA OOHUM U3 CLONCHBIX NPOYECcos, mpebyio-
WUX NPUMEHEHUs. COBPEMEHHBIX ANCOPUMMOS U MAmeMamudeckux memooos. Haubonee uacmo
OaHHble 0 NOZUYUOHUPOBAHUU MOOUTLHO20 POOOMA POPMUPYIOMCA C NOMOWDBIO CUCEM MeXHUYe-
ckoeo 3penus. OOHOU u3z npoobrem ynpasieHuss MOOULLHbIMU POOOMAMU ABIAEMC CB0eBPEMEHHOE
onpeodenerue KOOPOUHAM MeCMONONOHNCEHUS MOOUTbHO20 pOOOMA U NPENAMCMEUL €20 OBUIHCEHUIO.
Pacemampueaemasn cucmema mexnuueckozo spenusi na ocnose LIDAR ne moavko ocywecmensiem
NPOCMPAHCMBEHHYIO0 OPUEHMAYUI0 MOOUNLHO20 poboma, HO U hopmupyem eOunslti mexHUudecKuil
MOOYIb. YKazauuviii MoOYIb 0b1adaem psaoom npeumywecms npu oopabomie 3KCnepumMeHmaib-
HbIX OAHHBIX NPOU3BOOCMBEHHLIX NOMEWEHU, UMEIOWUX 3HAYUMENbHYIO NIoWadb U NPeoCmasiet-
HbIX MHOMCECTBOM OUHAMUYECKUX U CIAMUYecKux 00vekmos. B pabome npednodceno ucnonvb3o-
8aHue ancOpUMMa a2ioMepamueHoll UepapxXudecKol KIacmepusayuu ¢ NnpumMeHeHuem memood
2NIABHBIX KOMNOHEHM 0/ 00paOOmMKU OAHHBIX O MECMONONONCEHUU POOOMA, NOLYYEHHbIX NPU NO-
mowu nazepnozo oanvHomepa Hokuyo UTM-30LN. Cmamws noceswena pazpabomke cucmemvl
CKAHUPOBAHUSL U NOCIEOVIOWe20 POPMUPOBAHUS MAPUWPYMHOU KAPMbl ¢ UCHOIb308AHUEM 08YX NA-
PAMempo8 CUCmemMbl MeXHU4YeCKo20 3peHUsl — pacCmosiHUus U UnmeHcusHocmu. B pabome npusede-
HO Mamemamuieckoe ONucauue aicopumma Kiacmepusayui, pearuz08an npoyecc NOCMmpoeHus
MapupymHou Kapmul MOOUTbHLIM POOOMOM C UCHONb308AHUEM OAHHBIX, NOJYYEHHbIX NPU NOMOWU
LIDAR-cucmemvi. Ykazanvl pezyivmamvl 00pabomku 0eucmeumenbublx OaHHbLX, 00KA3bl8AUJUX
appexmusnocmes  npumMeHeHus MoOUPUYUPOBAHHO20 aneopumma ¢ ucnorvzoganuem LIDAR-
napamempog: paccmosiHusi 00 00beKma u UHMEHCUBHOCHU C8eMOB020 U3LYYEHUSL.

The processing of experimental data for the purpose of subsequent decision making in the field
of mobile robot control is one of the complex processes that require the use of modern algorithms
and mathematical methods. Most often, the data on mobile robot positioning are formed using ma-
chine vision systems. One of the problems in managing mobile robots is the timely determination of
the coordinates of the mobile robot's location and obstacles to its movement. The considered system
of technical vision based on LIDAR realizes the spatial orientation of the mobile robot and forms a
single technical module. This module has a number of advantages in processing experimental data
of industrial premises that have a significant area and are represented by a number of dynamic and
static objects. The paper proposed the use of agglomerative hierarchical clustering algorithm using
the method of principal components for processing the position data of the robot, obtained by
means of a laser rangefinder Hokuyo UTM-30LN.The paper is devoted to the development of a
scanning system and the subsequent formation of a route map, using two parameters of the techni-
cal vision system — range and intensity. The paper contains a mathematical description of the clus-



tering algorithm and implemented the process of constructing a route map of the mobile robot using
the data obtained with the LIDAR-system. The results of real data processing are shown, which
prove the effectiveness of the modified algorithm using LIDAR-parameters: the range to the object
and light intensity.

KawueBble c10Ba: J1azepHOE CKaHWPOBAHHE, BPEMSIPOJICTHAS Kamepa, KIACTEPHBIN aHAIN3
JIAHHBIX, TApaMeTPbl 00PaOOTKH, METO]I IIIABHBIX KOMIIOHCHT, MapIIPyTHAsl KapTa.
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O030p TexHos10rNu 0JI0KYeiiH: BUABI OJI0k4Yeiina 1 ux npumenenue (Review of Blockchain
Technology: Types of Blockchain and Their Application)

B cospemennom IT-npocmpancmee 610KueliH HAX00UMCS 8 Yuciie Hauboaee ObLICMPO PA3BUBAIO-
wuxcs mextono2ui. B nepeyio ouepedb 3mo C8A3aHO ¢ POCMOM PbIHKA KPUNMOBANION, KOMOpble
co30ambl Ha baze mexHono2uu brokuelin. Ho smo He eOuHCmeeHHOe 803MONCHOE NPUMEHEHUE OaH-
HoU mexnonocuu. bnokueiin sigisemcsi MHO2ONOIb308AMENLCKOU HAOEHCHOU KHUSOU Yuema mpaH-
3aKyUll, KOMOPYI0 KAXCObLIL MONACEM NPOGEPUMb, HO HU OOUH OMOENbHbIL NOIb308AMENb HE MONCEM
KOHMPOIUPOBAMb.

Llenv pabomvl — ananu3z pasnuyHbLIX MUNo8 OJIOKYEUH MeXHOL02UU NO PA3TUYHbIM NAPAMempam
(ckopocmb pabomwl, He30NaACHOCMb, YCI08US OOCMYNA U Opyeue).

B 0annoii cmamve npedcmasien 0630p paziuyHbIX Munos OJI0KYelHd U 603MONCHbIE 8APUAHMbL
npumenenust smou mexuonozuu. Iloopobno paccmompervl pasiuunvie 8UObl OAHHOU MEXHOIOUL:
nyoauyHvle, (edepamusHuvle, yacmuvle U 2uOpuoHvle OnoKuelnbl. dacmuvie OI0KYelHbl UMEIOm
8adicHOe 3Hauenue OJisl peuleHust NPoOIeM, C8A3AHHBIX C IPPeKMusHOCmbIO, OE30NACHOCIbIO U MO-
WEHHUYeCTBOM 8 PAMKAX MPAOUYUOHHBIX (DUHAHCOBLIX YupedcoeHull. B mo e apemsa nyoauunvie
O10KYeliHbl 001a0a0Mm NOMEHYUANOM OJISl 3AMeHbl DONLUUUHCINGA PYHKYUL MPAOUYUOHHBIX (DUHAH-
COBBIX YUPEHCOeHUU NPOSPAMMHBIM 0Decneyenuem, 21a6HbIM 00pA30M nepeonpeoesis cnocod pa-
bomul punancosoil cucmemsl. PedepamusHuvle OI0KUElUHbL A61AI0MCS Oolee bbicmpbiMu U 0becne-
yugarom 00abULYI0 KOHQuUOeHyuanbhocms mpansaxyuil. [ ubpuousiil 610Kueln 00veduHsem 603-
MOACHOCU MACUMAOUPYEMOCIU PACHPEOeNeHHOU Oa3bl OAHHBIX C HEUSMEHIeMbIMU INeMEHMAMU
onoxyeuna. Packpvimul ycnosus u npasuna pabomul ¢ mem iy UHbIM munom onoxyeiina. Ilpusede-
Hbl NPUMepPbl UCNOIb308aHUS DIIOKYelH-mexHoL02uu 0ist pabomul ¢ kKpunmogamomamu. I[Ipedcmas-
JIeHbl pe3yIbmamyvl CPAGHeHUs: NYOIUYHBIX U YACMHBIX OJI0KYeliH08 No 00CMYNY, CKOpocmu, 6e30-
nacHocmu u UOeHMUPUKayuu.

Pe3ynomamor 00630pa nokasanu, ymo mexHono2uss OIOKYeUH 8ce euje HAXOOUMCs HA PAHHUX
CMaousax passumus u umeem pso npooiem, mpedyiowux peueHus.

In today's IT space, blockchain is among the fastest growing technologies. First, it is connected
with the growth of the crypto currency markets, which are based on blockchain technology. How-
ever, this is not the only possible appliance of this technology. Blockchain is a multi-user, reliable
transaction ledger that everyone can verify, but no single person can control.



The purpose is to analyze different types of blockchain technology according to various parame-
ters (speed, security, access conditions and others).

This paper provides an overview of the different types of blockchain and possible appliances for
this technology. Different types of blockchain technology are considered in detail: public, feder-
ated, private and hybrid blockchain. Private blockchain is important for dealing with problems re-
lated to efficiency, security and fraud in traditional financial institutions. At the same time, public
blockchain has the potential to replace most of the functions of traditional financial institutions
with software, mainly by redefining the way the financial system works. Federated blockchain is
faster and provide greater transaction confidentiality. The hybrid blockchain combines the scalabil-
ity capabilities of a distributed database with immutable blockchain elements. Conditions and rules
of work with one or another type of blockchain are revealed. Examples of using blockchain-
technology for cryptocurrencies are given. The results of comparison of public and private block-
chains on access, speed, security and identification are presented.

The survey showed that blockchain technology is still in its early stages of development and has
a number of problems to be solved.

KaioueBble ci10Ba: OJOKYCHH, KPUIITOBAIIOTA, OUTKOUH, CMapT-KOHTPAKT, TEXHOJIOTUS pacIpe-
JIETICHHOTO peecTpa.
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Peanu3anusi perpeccHOHHBIX MeTO0B NMPOTHO3HPOBAHHS TOBAPHOIO CIPOCA ¢ MOMOIIHIO
si3bika R (Realization of Regression Methods of Demand Forecasting Using the R Language)

Paccmampueaemcs peepeccuoHnblll aHAIU3 KAK KAIOYEBOU MemoO NPOSHOZUPOBAHUS 8ETUUUHDL
mogapHozo cnpoca. Ilpugooumcs cnucox memooos, AeuAwUxcs Haubonee 3¢hgdhekmusHvimu 014
pacuema oyenKu npoeHo3a: JUHEHAs pecpeccus ¢ pe2yaapusayuel, pecpeccus Ha 0CHO8e ONOPHBIX
8EKMOpPos, Memoo ciyuaiinozo aeca. Heobxooumvie pacuemvi peanuzyromes Ha A3vlke NPOcPamMMU-
posanus R ¢ ucnonvzosanuem kax 6a306020 YyHKYUOHANA, MAK U pacuupenuti, Komopule obecne-
YUBAIOM BO3MOICHOCHIb UCNONB30BAHUS PACCMAMPUBAEMBIX MeM0008. B kauecmee exoosawux oan-
HbIX UCNONIL3VIOMCS NOKA3AMenu pabomuvl Maza3una u moeapuvle xapakmepucmuxu. Onpeodensem-
Csl MEmpUKA Kauecmea pe3yibmama pabomsl aieopummos — CpeOHeK8adpamuiecKoe OmrioHeHue
owubku. Ilposooumcs pazdenenue 8blO0PKU OAHHBIX HA 0OYUANOWYIO U MECMO8YI0, NOCIed08a-
MENbHO PACCUUMBIBAIOMCS Pe3YIbMambl 05l KAHCO020 NPUGeOeHH020 aneopumma. /lenaomcs ul-
800bl 0 MOM, UMO OJiA PACCMAMPUBAEMOU BLIOOPKU HAULYHWUL Pe3YTbmam odem anizopumm Ciy-
yatinoeo neca. Bvieooumces cmenens KoppenayuoHHoU 83U MeHCOY NPOSHO3AMU NO PA3HbIM AN20-
PUmMMam, Ha OCHOBe KOMOPOU BbICKA3bIBACMC S NPEONONONCEHUE O B03MONCHOM COBMECHHOM UC-
NONb308AHUU NPOCHO308. X005 U3 2Mo2o cmpoumcs npocmeuuas KOMOUHAYUsL aleopummos —
apugmemuueckoe cpeonee. JlaHnulii AHCAMONb ANCOPUMMOSE OKA3ALCA JIYUHULe 8CEX PACCMOMPEHHBIX
Memo008 NpPocHO3UPOBAHUsl, 83AmMuIX no omoenvHocmu. Onpedensiemcs nian OalvHelue2o uccie-
006aHUsA NO CO30AHUI0 KOMUMEMA Al2OpUMMO8 HA OCHOBAHUU MeMOo008 6322uned, OycmuHea uiu
CMIKUHEA.

Regression analysis is considered as a key method for forecasting the magnitude of demand of
goods. The list of methods that are the most effective for calculating the forecast estimate is pre-
sented. linear regression with regularization, regression on the basis of support vectors, random
forest method. Necessary calculations are implemented in the programming language R, using both
the basic functional and additional packages, which make it possible to use the methods in question.
As input data, the store performance and product characteristics are used. The metric of the quality
of the result of the operation of the algorithms is determined, i.e., the mean squared error. The
sample of data is divided into training and test data, the results for each of the above algorithms



are calculated in sequence. Conclusions are drawn that for the sample under consideration, the
random forest algorithm yields the best result. The degree of correlation between forecasts for dif-
ferent algorithms is derived, on the basis of which an assumption is made about possible joint use
of forecasts. Proceeding from this, the simplest combination of algorithms is constructed, i.e., the
arithmetic mean. This ensemble of algorithms turned out to be better than all the considered meth-
ods of forecasting, taken separately. A plan for further research on the creation of a committee of
algorithms based on methods of bugging, boosting or stacking is determined.

KawueBble c10Ba: TOBApHBI CIPOC, PETPECCUOHHBIN aHAN3, A3bIK R, MalnHa OMOPHBIX BEK-
TOPOB, CIIyYalHBIN JIec, peryyspu3anus, Kpocc-Baauanus, aHcaMmOiIb alrOpUTMOB.

Keywords: demand of good, regression analysis, R language, support vector machine, random
forest, regularization, cross-validation, ensemble of algorithms.
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IIpo6sieMbl KOMIBIOTEPHOI CHEKTPAIbHOI 00pa0OTKH CHTHAJIOB B MY3bIKAJIBLHOM aKyCTH-
ke (Problems of Computer Spectral Processing of Signals in Musical Acoustics)

H3n001cenvl npobnemvl KOMNbIOMEPHOU CHEKMPAIbHOU 00PAOOMKYU CUSHAN08 8 MY3bIKAIbHOU
akycmuke. Paccmompensvr smansi npeobpazosanusi My3viKanibHO-aKycmuiecko2o cueuanda. Jaw
AHANU3 NPUYUH NPOAGIEHUs NPOOIeMAMUKY CReKMPAIbHOU 00pabomKu CUSHALO8 8 MY3bIKANbHOU
akycmuke Ha 0CHoge Ouckpemno2o npeoopazosanus Pypwve (Discrete Fourier Transform — DFT).
Paccmompena s¢gpgpexmusnocme u pe3yromamueHocms CKOIb3AUWE20 OUCKPEMHO20 NPeodpa3osa-
nuss @ypoe (Sliding Discrete Fourier Transform) 6 3a0auax KoMnviomepHou CneKmpaivHou 0opa-
OOmMKU CUCHANI08 8 MY3bIKANLHOU aKycmuke. Paccmompenvl ancedbpauyeckue gopmvl napamempu-
yeck020 ouckpemuozo npeoopaszosanus @ypve (Parametric Discrete Fourier Transformation) u
CKONb3AULe20 NaApamMempuyecko2o Ouckpemuo2o npeoopaszosanusi @Pypve (Sliding Parametric
Discrete Fourier Transformation). Ilposeden cucmemHblil aHaiuz Memooos u aieopummos KOMNnob-
FOMepHOU CNeKMPANbHOU 00pAOOMKU MY3bIKATbHO-AKYCMUYECKUX CUSHATI08 C YEIbIO 8bl81eHUs UX
00CMOUHCME U HeOOCMAMKO8, 8bLOGUHYMA pabOUas cunome3a peuleHus nopoNcoaemMou UMy npo-
onemamuxu. Chopmynuposanvl 0CHOBHbIE 3A0a4lU NO peulenuio npoodiem KOMNbIOMEPHOU CheK-
MpanbHOU 00pabOMKU CUSHANI08 8 MY3bIKANLHOU akycmuke. [Ipueedenvl pe3yibmamel dIKCnepumeH-
MAbHBIX UCCIe008AHULL NO 6bIOENICHUI0 OCHOBHO20 MOHA MY3bIKAILHO-AKYCIMUYECKUX CUSHATO8 HA
OCHOBe OUCKpemno2o npeobpazosanus @Pypve. [IpounntocmpuposaHo Ha peanrbHbIX MY3bIKAIbHO-
AKyCMUYecKUx CUSHAIAX, HACKOIbKO HNOBbIUAEmCs O0emanu3ayus npeocmasieus CHeKmpaibHo-
BPEMEHHOU KapmuHbl 36YK08 MY3bIKAIbHbIX UHCMPYMEHMO8 8 CIyYde nepexo0d om CKOab3saue20 OuUc-
Kpemuo2o npeobpazosanus Pypve Kk napamempuieckomy OUCKpemHomy npeoopazosaruro ypue.

The problems of computer spectral signal processing in musical acoustics are described. The
stages of transformation for a musical acoustic signal are considered. The analysis of the problems
of spectral signal processing in musical acoustics based on the discrete Fourier Transform (DFT)
and the sliding DFT is given. The efficiency and productivity of the Sliding Discrete Fourier
Transform in problems of computer-aided spectral processing of signals in musical acoustics is
considered. A generalization of the DFT in the form of parametric DFT (DFT-P) and sliding DFT-
P is presented. System analysis of methods and algorithms of computer spectral processing of musi-
cal acoustic signals (MAS) is carried out to reveal their advantages and drawbacks; a working hy-
pothesis of solving their problems is suggested. Main issues of solving the problems of computer
spectral processing of signals in musical acoustics are stated. The results of experimental studies
on getting of the fundamental tone of musical acoustic signals basing on DFT and their sliding
spectra are presented. Real musical acoustic signals were used to demonstrate the increase in re-
finement of representation for the time spectral pattern of sounds of musical instruments in case of
transition from the sliding DFT to the parametric DFT.



KawueBble caoBa: muckpeTHoe npeodOpazoBanne Dypbe, mapaMeTpuveckoe TUCKPETHOE Ipe-
obpazoBanue Dypbe, CKONB3AIICE MapaMETPHUECKOE TUCKPETHOE Mpeodpa3oBanue Dypbe, My3bi-
KaJIbHO-aKyCTHYECKUI CUTHAJ, YACTOTHBIN CIIEKTP.
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Onpenesenue orudamuieii aHrapMOHUYECKOr0 THCKPETHOI0 CUTHAJIA HA OCHOBe Npeodpa-
30BaHudA I'mjb0epTa B 4acToTHOH 00s1actu (Anharmonic Discrete Signal Envelope Detection
with Hilbert Transform in the Frequency Domain)

Paccmompeno npumenenue npeobpasosanusi I unvbepma 6 yacmomuou obaacmu Ha OCHO8e
Ouckpemnozo npeobpazosarus Oypve 0711 onpedenenus 02udanuwux (MeHOBEHHbIX AMIIUMYO) Oeli-
CMBUMENbHBIX AHSAPMOHUYECKUX AHAN0208bIX U OUCKPEMHbIX CUCHAN08. AHeapmonuuecKue Ouc-
Kpemmubvle CUSHANbl PACCMOMPEHbl KAK OMOENbHbIl KIACC NEPUOOULECKUX OUCKDEMHBIX CUSHANLO8 8
C6A3U C UX CHeyuhuUecKUMU C8OUCMBAMU U WUPOKUM NPUMEHEHUEM AH2APMOHUYECKUX CUSHANIO8
01 ONUCAHUSL UHQOPMAYUOHHBIX CUSHAN08 6 CNLe0YIOWUX NPEOMEMHbIX 001ACmAX: aKycmuka (8
MOM YUcie NCUXOAKYCMUKA U My3bIKATbHASL aKyCMuKa), 2eopuzuxa, eubpoaxycmuyeckoe ¢hyHk-
YUOHANbHOE OUACHOCMUPOBAHUE MEXAHUUECKUX 00BEKMO8, KOMNbIOMEPHAas MeOUYUHCKASI OUACHO-
cmuka, naccuenas cuopoaxycmuka. llpusedenvl puzuyeckue yciosus 6b160pa cCucHaNd, CONPANCEH-
HO20 OeliCmEUmMenbHOMY aHSaApMOHUYeCKOMy cueHary. Ilpednodicen ancopumm unomemuyeckozo
uzMepumenss MCHOBEHHbLIX 3HAYEHUll ocubaroujeli, Gpasvl U YACMOMbl OeUCMBUMENbHOSO CUSHAIA.
Tloxazano, yumo npumenenue npeoopasosanus I'urebepma 6 yacmomuoi obracmu O NOLYHeHUs
AHATUMUYECKUX AH2APMOHUYECKUX OUCKPEMHBIX CUCHANO08 UMeenm NpeuMyujecmsaa nepeo eeHepayi-
ell AHATUMUYECKUX AHSAPMOHUYECKUX OUCKPEMHbIX CUSHAN08 80 8pemeHHoll obaacmu. IIpednodice-
Ha CMPYKmMypa noayyeHust OUCKPEMHO20 AHATUMUYECKO20 CUSHANA MEMOOOM OUCKPEMHO20 Npeoo-
pazosanus Pypve OelicmeumenbHo20 OUCKpemHuozo cueHana. Ilonyuenvl anarumuyeckue svipaice-
HUSL 02UOAIOWUX AHSAPMOHUYECKUX OUCKDEMHBIX CUCHANO08 C PA3TUYHBIM YUCIOM COCMABIAIOUWUX
pasHotl amnaumyosl. [Ipugedenvl dKCnepuMeHmanbHble UCCIe008aHUS HA MOOEIbHbIX Oelicmeu-
MENbHBIX AHSAPMOHUYECKUX CUSHALAX, NOOMEepousuLUe pe3yibmamyl, NOLYYeHHble MeopemuiecKu
8 aHarumuyeckol gopme.

In this work the use of the Hilbert transform in the frequency domain for anharmonic signal
envelope detection (instantaneous amplitudes) is considered. Anharmonic discrete signals are
considered as an individual class of discrete signals due to their specific properties and wide
application of anharmonic signals to describe information signals in the following subject ar-
eas: acoustics (including psycho-acoustics and musical acoustics), geophysics, vibration acous-
tic functional diagnosing of mechanical objects, computer-aided medical diagnostics, passive
hydro-acoustics. Physical conditions for the choice of a signal associated with the actual an-
harmonic signal are given. The algorithm of a hypothetic measurer of instant values of the en-
velope, phase and frequency of the actual signal is proposed. It is shown that the frequency-
domain analytic signal generation has advantages in comparison with time-domain analytic
signal generation. The structure of obtaining the discrete analytic signal by method of Fourier
discrete transform of the actual discrete signal is proposed. Analytical expressions of the an-
harmonic discrete signal envelopes with a different number of components of equal amplitude



are obtained. The results of experimental studies on model anharmonic signals are presented
that prove the results obtained theoretically in an analytic form.

KaoueBble cj10Ba: aHTApMOHUYECKHUN JUCKPETHBIN CHTHAJ, Oru0aromias, JUCKpeTHOe mpeolpa-
3oBanne Dypwe, nuckperHoe mpeodOpasoBanue [miabpOepra, My3bIKAIBHO-aKyCTHYCCKHI CHUTHAI,
YaCTOTHBIN CIIEKTD.

Keywords: anharmonic discrete signal, envelope, discrete Fourier transform, discrete Hilbert
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IIporHo3upoBaHue 4YHUC/JIa KJIHEHTOB HA OCHOBE KOPPeJISIHM CTATHCTHYECKUX TaHHBIX
(Forecasting the Number of Customers on the Basis of Correlation Statistics)

B cmamve paccmompena 3a0aya npocHO3UPOBAHUs YUCLA KIUEHMOS O/l Cepeuca 00CIyHcusa-
HUs Ha npumepe aemomouxu. IIpednoscennsviii areopumm OCHOBbIBAEMCS. HA NOUCKE KOppersyuu
MeAHCOY CmamucmuyecKumu OAHHbIMU YUCLA KTUEHMO8 U KOTUYeCM8a OHEBHbIX 0CAOKO8.

Aneopumm cocmoum uz mpex smanog: cocmasieHue u npeosapumenbHas 06pabomka cueHalos,
onpedenenue Ko3puyuenma Koppenayuu, cocmasienue npoenosza. Jlana oyenxa s¢hgexmusHo-
cmu OaHHO20 an20pUMMA.

Ilepesviii sman exntouaem coOop u nped8apumenbHyio 00pabomKy CUSHAI08. IMan OCHOBbIBACMC S
Ha NpUMeHeHUU PUIbMPOE HUNCHUX U BEPXHUX YACTNOM, A MAKHCEe HA OPYeUX MHO2OYUCIEHHBIX Me-
mooax ob6pabomKu CUeHAI08.

Bmopoii sman ocnosan Ha onpeoeneHuu Kodpguyuenma Koppersyuu u e2o OaibHelue20 Uuc-
NOIb306AHUSL 8 KAUEeCMBe Mepbl OMKIOHEHUs NPOSHO3A.

Iocnednuit sman cocmoum u3 onpeoeneHus NPONOPYULl CUSHAI08 U NPUMEHEHUsl e20 NpU Npo-
2HO3UPOBAHUU 8bIXOOHO20 CUCHATA.

Ilpumenenue O0aHHO2O aneopumma 0OPAGOMKU U NPOSHOZUPOBAHUS CUSHANLA Odem B03MOiC-
HOCmb pabomooamensim 20pasoo Oonee 3¢hhekmusHo UCnONb3086aMb UMelowuecs mpyoosvle pe-
CYPChl, UCNONB3YS CIamucmuieckue OaHHble YUCaa KIUEeHMO8 U KOIUYeCmed 0CaoKos.

The paper considers the problem of forecasting the number of customers to service by the exam-
ple of a car wash. The proposed algorithm is based on finding correlations between the statistical
data on the number of clients and amount of daily precipitation. The algorithm consists of three
phases: preparation and preliminary processing of the signals, determination of the coefficient of
correlation, and predictive analysis. In conclusion, the estimation of the effectiveness of this algo-
rithm is presented.

The first stage involves gathering and pre-processing. The stage is based on the application of filters
of the lower and upper frequencies, as well as on other numerous methods of signal processing.

The second step is based on determining the correlation coefficient and its further use as a
measure of forecast deviation.

The last step consists of determining the proportions of the signals and applying it to predict the
output signal.

The use of this processing algorithm and the prediction signal gives employers a much more effi-
cient use of available labor resources using statistical data of clients and amount of precipitation

KioueBble cj10Ba: CpaBHEHUE CUTHAIOB, KOA(DOUIIMEHT KOPPEISAIUU, MPOTHO3UPOBAaHUE, 00pa-
00TKa CUT'HAJIOB.

Keywords: comparison of signal, correlation coefficient, forecasting, signal processing.
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Pa3paboTka MaTeMaTH4yecKHX Mojeeil HIeHTUPUKAIMN KATeropuu TeXHUYEeCKOro coCTos-
HHS CTPOUTEIbHBIX KOHCTPYKIMI Ha ocHOBe HeueTkoi Joruku (Development of Mathematical
Models for Identification of the Category of the Technical Condition of Building Constructions
on the Basis of Fuzzy Logic)

Cmambs codepacum 060CHO8AHUE AKMYATbHOCMU U HEOOX0OUMOCMU pa3PAOOMKYU IKCNEPMHbBIX
cucmem OYeHKU MeXHUYecKo20 COCMOSAHUA Cmpoumenvhvlx 06vekmos. Ilpeocmaeneno onucanue
CMPYKMYPbl, MEMo008 NOCMPOEHUs U NPUHYUNOE PADOMbl HeYemKOl IKCHEPMHOL CUCEMbl Onpe-
OeneHusl Kame20puu mexHu4ecko20 COCMOAHUL CMPOUMENbHBIX KOHCMPYKYULL.

Ocobennocms onucanus cOCMOAHUAL CMPOUMENbHOU KOHCMPYKYUU 3aKTIOYAEeMcs 8 Heonpeoe-
JIEHHOCMU, UCTNOYHUKAMU KOMOPOU MO2Ym Oblmb. HE803MOICHOCHb MOYHO20 UIMEPEHUS KOHMPO-
JIUPYEMBIX 8ETUUUH; HEMOYHOCIb UCHOIHUMENbCKUX OeUCMBULL, He8O3MONCHOCb YemK020 ONUCA-
Hus cumyayuu u m. n. Ilpunsamue peuwienus 0 cOCMOSHUU CEA3AHO C peuleHuem 3a0aiu npu 6ecbma
HeuemKux UCXOOHbIX OAHHBIX, C8A3AHHBIX C NPUOTUSUMETbHBIMU (TUHSBUCMUYECKUMUY XapaKmepu-
CMUKAMU 8XOOHBIX NApamempos (0eexkmos u nospeicoeHuli KOHCmMpYKyuu, npoYHOCmu Mamepua-
J108 U np.).

IIpoyecc onpedenenus kamezopuu mMexHU4eCcKO20 COCMOAHUS NPEOCMABIAemcs KaK COB80K)YN-
HOCMb 83AUMOCEA3AHHBIX YMAN08 (n003aday) peuleHuss NOCMasienHol 3adaqu. [na onepamugrnozo
BbINOIHEHUS IMUX IMANOE C NOMOUWBIO CUCMEMHO20 OHMONIO2UYECKO20 AHANU3A NPOU3BEOEHA UH-
mezpayusi COOMEEMCmMayIouWux noo3adai 8 uoe MHO20YPOBHEBOU UePAPXUYECKOL CMPYKMypbl
(onmoepacgpa). Hepapxuyeckuti npunyun no3eonsem yYNnopsaoouums OeKkiapamuenvlie 3HAHUS NO
IManam u CKOOPOUHUPOBAMb pPe3VIbMAambl peuleHUull coomeemcmeyouux noo3aoay, Ucnoib3ys
PazHopoOHble uHgopmayuonnvle nomoku. Ilocmpoenue opmanvhvlx cxem u mooenel peuieHus
3a0au, Xapakmepusyouwuxcs HedoCmamoyHOCmbvio UHDOPMAYULU, NPOMUBOPEUUBOCbIO U MALOU
00CMOBEpHOCMbIO NPU 00CIE008AHUU CMPOUMETILHBIX 00BLEKMO8, NO360A5AEn GLINONIHAMb Meopus
Heuemkux MHodcecme u ee npunodxcenus. Onpeoenenue yemKo20 3Hauenus Kame2opuu mexiuye-
CKO20 COCMOAHUSL NpedycMampugaenm UCHOIb308AHUe MOOEIU HEeUemKo20 J02UYECKO20 Bbl800d
Mamoanu. @opmuposanue coomsemcmsyrowux 6a3 3nanuil no Mamoanu, 6 KOmopou 6ce 3Ha4eHUs.
BXOOHbBIX U BbIXOOHOU NEPEMEHHBIX 3A0AHbl HeUeMKUMU MHONCECBAMU, HE 8bl3bleaem mpyoHoCcmel
¥ aKcnepma.

Pe3ynomamol ucciedosanuti uCnonb308ansl npu paspadomke UCCie008amenbCKo20 8apUaHma
IKCNEPMHOU CUCEeMbl O/l OYEHKU MEXHUYECKO20 COCMOAHUSL JHcene300emMOHNbIX U32Ubaembvlx dJe-
MeHmos. Anpobayuu u eepudurayus npocpammvl NPOEOOULACH HA PEaAlbHO CYUWEeCmEYIOWUX KOH-
CMPYKYUAX IKCNILYAMUPYEMbIX 30AHUTL U COOPYIHCEHUI.

The paper contains justification for the relevance and necessity of developing expert systems for
assessing the technical condition of construction projects. The description of the structure, con-
struction methods and principles of operation of the fuzzy expert system for determining the cate-
gory of technical condition of building structures is presented.

A feature of the description of the state of a construction structure is the uncertainty, the sources
of which can be: the inability to accurately measure the controlled quantities; inaccuracy of per-
forming actions, impossibility of a clear description of the situation, etc. The decision about the
state is connected with the solution of the problem with very fuzzy initial data, connected with ap-
proximate «linguisticy characteristics of the input parameters (defects and structural damages,
strength of materials, etc.).

The process of determining the category of technical condition is represented as a set of interre-
lated stages (subtasks) of the solution of the task. For the rapid implementation of these stages, the
system of ontological analysis has integrated the corresponding subtasks in the form of a multilevel
hierarchical structure (ontograph). The hierarchical principle will allow for regulating the declara-



tive knowledge at stages and coordinating the results of the decisions of the corresponding sub-
tasks, using heterogeneous information flows. The construction of formal schemes and models for
solving problems characterized by insufficient information, inconsistency and low reliability in the
survey of building objects allows us to perform the theory of fuzzy sets and its applications. The
definition of a clear meaning of the category of technical condition involves the use of the Mamdani
fuzzy logic inference model. The formation of the corresponding Mamdani knowledge bases, in
which all the values of the input and output variables are given by fuzzy sets, does not cause diffi-
culties for the expert.

The results of the research were used to develop a research version of the expert system for as-
sessing the technical condition of reinforced concrete bending elements. Approbation and verifica-
tion of the program was carried out on the actually existing structures of the operated buildings
and structures.

KiroueBble cji0Ba: MoJen UACHTU(DHUKAIINHA, TEXHUIECKOE COCTOSIHHE, CTPOUTEIHHBIC KOHCT-
PYKIIHH.
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®opmupoBanue npoduiieil 3y0beB HeIBOJIbBEHTHOH KOHMYECKON IIECTEPHH HA CTAHKaX
¢ UITY (Formation of Tooth Profiles of Non-Involute Bevel Gears at CNC Machines)

B pabome paccmompena yunuHoOpokoHuueckas nepeoaia 6HympeHHe20 3ayenienus, COCmoauas
U3 9801bEEHMHO20 YUTUHOPUYECKO2O KOLecd C GHYMPEHHUMU 3Y0bsAMU U KOHUYecKou (no ¢gopme
3A20MOBKU) HEeIBONbEEHMHOU WeCmepPHU, 0Cb KOMOpOoU HakloHeHa K ocu Koaeca. C ucnonb308aHu-
emM 2mux 3ayensienuti Mo2ym Oblmb CO30aHbl IKCYEHMPUKOBblEe NIaHemapHble nepeoaiu ¢ 08yMms
HAKJIOHHBIMU CameNIumam, peaiusyrowue 6oavuiue nepeoamodtsvle OMHOULeHUs U UMerouue 8bl-
COKYIO HAZPY30YHYIO CNOCOOHOCMb NPU OMHOCUMENbHO Npocmol koncmpykyuu. Ilo ceéoum xapak-
MepUCMuKam OHU CONOCMABUMbL C BOTHOBLIMU 3Y0UambiMu nepedavamu, Ho oonee HaoedxicHvl. O0-
HAaKoO 3)0bsi HEIBONLEEHMHOU WECMEPHU UMEIOM CLONCHYI0 OOUK00OPA3HYI0 (Popmy, noryueHue ux
meopemuyecky mMouHOU nogepxuocmu 3ampyoneno. Hapesanue 3yovese paccmampusaemotl wec-
mepHU Modcem Obimb OCYUeCmEIeHO 8 CMAHOYHOM 3ayenjieHul 3a20MmosKu U 3y00pe3Holl Yepasy-
HOU (hpe3bl npu ee 08UNCEHUU NO ONpedesleHHOU Kpugoaunelnol mpaekmopuu. Ilonyuenst 3a8ucu-
Mocmu 0711 OnpeoeneHuss MpaeKmopus O8UNCEHUs OCU (pe3bl NPU Hape3aHuu 3y0be8 UCCIedyeMOoll
wecmepnu. [leudicerue gpesvl no KPUBOIUHEUHOU MPAeKMOpUU Modicem Oblmb peanu308aHo 8 3)-
boppesepuvix cmanxax ¢ HI1Y. Pe3ynrvmamol uccie008anusi UCNOIb308aHbI NPU NPOEKMUPOBAHUU
U U320MOGNIeHUU NIAHEMAPHBIX PeOyKMOPO8 PA3IUYHO0 HAZHAYEHUS.

The paper considers the cylindrical-bevel internal gear consisting of an involute cylindrical
gearwheel with internal teeth, and bevel (in the form of the workpiece) non-involute pinion, the axis
of which is inclined to the axis of the gearwheel. Using these links the eccentric planetary gears
with two inclined satellites can be created that implement large gear ratios and have high load ca-
pacity with a relatively simple design. In their characteristics they are comparable with harmonic
gears but are more reliable. However, non-involute pinion teeth have a complex barrel shape, thus
complicating the production of their theoretically accurate surface. The cutting teeth of the pinion
in question can be exercised in machining the gear blank and gear cutting hob as it moves along a



certain curved path. The dependences for determining the trajectory of the milling cutter when cut-
ting the pinion teeth are studied. The movement of the cutter along a curved path can be realized at
gear hobbing CNC machines. The research results were used in the design and manufacture of
planetary gearboxes for various purposes.

KiroueBble c10Ba: IMMWIMHIPO-KOHUYECKAS Tepeada, HEAIBOJIbBEHTHAS MICCTEPHS, YKCIICHTPH-
KOBas IUIaHETapHAs Tiepeiaya, TPACKTOPHS IBUKCHUS (pE3bl.
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YcTaHoB/IeHHe 3aBHCUMOCTH (POPMBbI BHIMYKJIOCTH CBAPHOI'0 IIBA OT MapaMeTPOB pe:KUMa
ceapku (The Identification of Dependence of Weld Convexity Form on Parameters of Weld-
ing Conditions)

Paboma noceawena npobieme onpedeieHuss MamemMamuyeckoll 3a8UCUMOCmu IUsHUs napa-
Mempo8 MexHOI02UYecKo20 npoyecca Ha ¢hopmy nonyuaemozo obvekma. Henocpeocmeenno 6
cmamoe paccmompena npoonema onpeoeneHusi 3aKOHOMEePHOCU BIUSHUS NAPAMEMPO8 PeXCumda
c8apKu Ha gopmy bINyKIoCmU c8apHo2o wea. Onucana memoouka onpeoeieHusi makou 3a6Uci-
Mocmu.

B uccnedosanuu ucnonb308anucy panee yCmaHo8IeHHble pecpecCUOHHble 3a8UCUMOCMU Onpeoe-
JIEHUSL pA3Mepo8 GbINYKIOCMU C8APHO2O WA (WUPUHA Wea (e) u eblcoma 8vinyKIocmu (g)) om na-
PAMEMPO8 pexcuma C8apKu 6 yeneKuciom 2asze. [[na smux pazmepos u paccuumanHo20 3HAYEeHUs.
naowaou HanaaenreHno2o memanna (Fy) na ocnose pewenus ypaguenuii 2uopocmamuky onpeoes-
JUCh NOKA3amenu hopmvl 8bINYKIOCMU: Y20 Nepexo0d Om GbINYKIOCHU K OCHOBHOMY Memany (¢)
U KANUIAPHASL NOCMOAHHAS (COly).

IIposeden uucnenuvili SIKCHePUMeHmM NPU 8apbUPOBAHUU CKOPOCIU NOOAYU NPOBOJLOKU U HANPS-
Jrcenuy dyau 8 ouanaszome, KOmopbwlil COOMEemcmayem HOPMAmuSHbIM Napamempam ceapku u pe-
MOHMA KOHCMPYKYUL U Oemanell Hene3Ho00poNCHo20 mpancnopma. Hayunas nosusna 3axioya-
emcs @ Mmom, 4mo YCMAaHOGIeHbl PecpecCUOHHbIE 3A8UCUMOCTNU Yelld Nepexood Om GbINYKIOCMU K
OCHOBHOMY Memaniy (¢) u KanuiisapHoUu NOCMOAHHOU (O) OM IMUX NAPAMEMPO8 PEHCUMA CEAPKUL.

Ilpeocmaenennas 6 cmamve MemMoOUKa mModxcem Oblmb NPUMEHEHA O/l MEXHOJ02UYECKUX Npo-
yeccoe ¢ 0Opazosanuem CMamudecku YpasHOBEeUleHHO20 00bema HCUOKOU ¢hasvl, Hanpumep npu
3D-neuamu.

The problem of determining the mathematical dependence of the influence of process parameters
on the resulting object form is considered in this publication. The determination of the regularity of
the influence of welding conditions on the weld bulge form is presented. The method of determina-
tion of such dependence is described.

The study used the previously established regression dependence of determining the size of the
weld bulge on the parameters of the MIG regime. The weld bulge is described by the weld width (e)
and the bulge height (g). The area of the deposited metal (F,) was also calculated. For these vari-
ables, the hydrostatic equation was solved. As a result, the indices of the bulge shape were deter-
mined: the angle of transition from bulge to the base metal (p) and capillary constant (¢4,).

A numerical experiment with varying wire feed rate and arc voltage is carried out. The range of
variation corresponds to the regulatory parameters of welding and repair of structures and parts of
railway transport. Regression dependences of the transition angle from the bulge to the base metal
(p) and capillary constant (o) on these parameters of the welding mode are established.

The technique presented in the paper can be applied to technological processes with the forma-
tion of statically balanced volume of the liquid phase, for example, in 3D printing.
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CucreMa aBTOMATHYECKOr0 YIpPaBJeHUs PeryJsiTopoM JaBjeHUsl Macja JUIsd THAponpec-
coBoii cOopku coenumHeHui ¢ HatsArom (Automatic Control System of an QOil Pressure
Regulator for Hydraulic Press Assembly of Interference Fits)

B cmamve paccmampusaemcs cucmema agmomamuiecko20 YnpasieHus pezyisimopom OaGIeHUs.
MAcna Ha OCHO8e NPONOPYUOHANLHO2O Pe2yNAmopa, a makxice ee YHKYUOHATbHAS CXeMd, COCMag-
JIEHHAsL 8 COOMBEMCMEUU C UCXOOHBIMU OAHHBIMU 00 UCHOIb3YEMOM MEXHON0UYECKOM 000pY006a-
HUU 8 UCCTedyeMOM pe2yisimope OA6IeHUs U AN0PUMM YNpaeieHus OaHHuim pecyasmopom. Ilpuse-
OeHbl pe3ybmamvl MeCmoBblX UCHLIMAHULL Pe2yamopa 0aleHus. ¢ npeoiaeaemvbiM aieopummom
VAPABNIeHUsl ¢ Yenblo onpeoeienus ONMUMANIbHbIX SPAHUY 30Hbl Heuy8CMEUmenbHocmu (001acme, 6
KOMOPOU UBMEHEHUSl pe2yiupyemoco O0aGleHUs. He Bbl3blealom Oelicmeus pe2yisamopa) Ucxoos u3
cmadounbHOCMuU pabomul cucmemvl ¢ MUHUMALLHOU cmamuydeckou owuokou. [lpeonoxcennas cuc-
mema YnpasieHusi NO380Jsienm pe2yismopy 0deieHus 00ecneyusams no00epiucanue 8eIuduHbl 0aeie-
HUs macna 8 mpebyemom ouanazoue. llpoyecc agmomamusupo8anHol cudponpeccosoli cOopKu 2a-
PAHMUPOBAHHO OCYUJECMEIAENICS 8 PENCUME HCUOKOCHHO20 MPEHUsl, peanu3ysi O0CMOUHCMEA meX-
HONO2UU, A UMEHHO, COXPAHHOCMb CONPA2AeMblX NOBEPXHOCMEU U NPOYHOCTb COCOUHEHUS.

In this paper a proportional regulator based automatic control system of an oil pressure regula-
tor is presented. The functional diagram, compiled according to the initial data about the techno-
logical equipment used in the studied pressure regulator and the regulator control flow chart is
also presented. The results of experimental tests of the pressure regulator using the proposed con-
trol algorithm performed to determine the optimum boundaries of the dead zone (the region in
which changes in the controlled pressure do not cause any regulating action) based on the stability
of the system with a minimum static error are given. The proposed control system allows the pres-
sure regulator to maintain the value of the oil pressure in the required range. The process of auto-
mated hydraulic press assembly is guaranteed to be carried out in the mode of liquid friction, real-
izing the advantages of this technology, namely, the preservation of the mating surfaces and the
strength of the connection.

KiioueBble ciioBa: ruaporpeccoBasi cOOpKa, PeryssTop JaBJICHHUS Macia, THAPOAKKYMYJISTOD,
[1-perymnsitop, 30Ha HEUYBCTBUTEIbHOCTH, CUJIOBOW MEXaTPOHHBIM MEXaHNU3M, CTATUYECKas OIIMOKa.

Keywords: hydraulic press assembly, oil pressure regulator, hydraulic accumulator, P-regulator,
dead zone, power mechatronic mechanism, static error.
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JKcenpecc-MeTOANKA TUATHOCTUPOBAHHUSA KOPPO3HMOHHBIX MOBPEkKACHNH Ky30Ba aBTOMOOH-
Jas (Express Method for Diagnosing the Corrosion Damages of the Car Body)

Teopemuueckue npeonocvliKy 803MOICHOCMU YCMAHOGNIEHUs. 0A8HOCU NOBPENCOeHULl KY308d
aA8MOMOOUNA AGNAIOMC NPEOMEMOM MHO2OYUCIEHHbIX UCCIe008AHULL 8 001ACTU MeXHUYEeCKoll,
MPAcoio2udecKoll U asmomexHuyeckol skcnepmus. B cmamve npednosicena sxcnpecc-memoouxa



OUACHOCTNUPOBAHUSL KOPPOZUOHHBIX NOBPEHCOCHULl ABMOMOOUIS C Yelblo OnpeodeieHus 0OHO8pe-
MeHHocmu ux obpazosanus. OcoOEHHOCMbIO IKCNPeCcc-MemoOUKU ABIAEMCs OnpeoeieHue 00HO-
BPEMEHHOCMU BO3HUKHOBEHUSL 0YA208 KOPPO3UU C NOMOWDBIO OJIOKO8 NPeobpazosanus, 0emekmopa
paspvieoé u RGB-ananuza. B omauuue om cywecmeyioujux mMemooux u memooos OnpeoeneHus.
0ABHOCMU NOJYYeHUs NOBPENCOCHUN, Hem HeoOXO0OUMOCMU 8 CPABHEeHUU KOHMAKMUPYIOWUX no-
8epxHocmetl, MpacoI02UYecKo20 UCCAe008AHUS, He HYICHO YCMAHABIUBAMb CPOKU OAGHOCMU Me-
arcoy momenmom JTII u naznauenuem sxcnepmussl. Ilpednrazaemas memoouxa no3gonsiem 6vicmpo,
Henocpedcmeentno nHa mecme J[TII ycmanosumes 00HO8PEMEHHOCb NONYYUEHUS NOBPEHCOeHUl HA
Ky308€ a8momoous.

Theoretical backgrounds for the possibility of establishing a limitation of damages of the car
body are the subject of numerous studies in the field of technical, trace, and auto-technical exper-
tise. The paper proposed a rapid method for diagnosis of corrosion damage of the car to determine
the simultaneity of their generation. The feature of the express method is the determination of the
simultaneity of corrosion occurrence by means of blocks of the conversion of detector discontinui-
ties and RGB analysis. Unlike the existing techniques and methods for determining the statute of
limitations of injury, there is no need to match the contact surfaces, to conduct the trace study, and
to establish the statute of limitations between the time of the accident and the examination appoint-
ment. The proposed technique allows you to establish the synchrony of damage to the body of the
car quickly and directly at the scene of an accident.

KiroueBble cjioBa: oBpexaeHus Ky3osa aBTomoOmisa, RGB-ananus, cepas kapra, J{TII.

Keywords: damage to the car body, RGB analysis, gray map, road traffic injuries.
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N3yuyeHne mpoueccoB KOHCOJHAANUH BOJOHACHIIIEHHBIX NMbLIE€BATO-TJIHMHUCTBIX T'PYH-
TOB (Research of Consolidation of Water-Saturated Silty-Clay Soils with Vertical
Drainage)

B cmamuve paccmampusaromcesi 0npocvl u3yueHus NPOYeccos KOHCOIUOAYUU 8000HACHIUCH-
HbIX NblLIe8amo-2IuHUCmblX epyHmos. Ileped ucciedoeamensimu cmasuiaco 3a0a4a OYeHKU 3¢p-
Gexmuernocmu pabomvl 1eHMOYHBIX OPEeH 8 BOOOHACLIUEHHBIX NbLIEBAMO-2IUHUCBIX SPYHMAX U
onpeoenenuss ONMUMAILHO20 PACCMOSAHUS MexucOy OpeHamu. Memoouka nposedeHus nonesoco
IKCNEPUMEHMA OCHOBBIBANACH HA NOJLONCEHUU O HEOOXO0OUMOCMU MAKCUMATLHO 803MONCHO20 CO-
XpaHeHus. NPpUpoOHOll CIMPYKMYpPbl SPYHMA Npu YCMAHOBKE 8 HeM annapamypsl 0 UCCIed08a-
Hutl. Ilpunam 6GeckOHMaxkmuulil cnocod onpeodeyieHus NOCIOUHbIX deopmayutl epyHma ¢ nomo-
WoI0 2YOUHHBIX KOJIbYEBbIX MAPOK U MEMOObl ONpedeneHUs HANPANCEHU MeCCO03aMU U 0amuu-
Kamu nopoeo2o 0dsjieHus, KOmopbvle YCMAaHABIUBAIUCL 8 NPOOYPEHHbIe 8 MACCUBE 2PYHMA CKEA-
JHCUHDL.

O6opyoosanue KOHMPOIbHO-USMEPUMETbHOU annapamypol NOIUCOHO8 C PA3HbIM WA2OM OPEH,
a 3amem nposedeHue HAOI0eHUll HA HUX 8 COYEeMAaHUU ¢ HAON00eHUAMU HA NONUcOHe 6e3 OpeH
no36osem oyeHums 3QHekmusHocms padomol 1eHMOUHbIX OPeH 8 OAHHBIX 2PYHMAX U Onpedenums
ONMUMATILHOE PACCNOSIHUE MeNCO) OPEeHaAMU.



The paper presents the research of consolidation of water-saturated silty-clay soils with vertical
drainage. The researchers were tasked to evaluate the efficiency of prefabricated drains in water-
saturated silty-clay soils and determine the optimal distance between drains. The method of carry-
ing out the field experiment was based on the provision on the need for the maximum possible con-
servation of the natural structure of the soil with the installation of research equipment. A non-
contact method is taken for determining stratified deformations of soil using deep ring marks and
methods for determining the stresses by pressure cells and pore pressure sensors that were installed
in wells drilled in balks.

The equipment of control and measuring equipment on polygons with different drainage steps,
and then carrying out observations on them in combination with observations at a control site with-
out drains, makes it possible to evaluate the efficiency of tape drains in these soils and determine
the optimal distance between drains.

KiaroueBble cJ10Ba: BEPTUKAIBHBIC JIPEHBI, JIPCHUPOBAHKE, BOJOHACHIIICHHBIC IIHIJICBATO-
TJIMHUCTBIC TPYHTHI, KOHCOJIUAAIINS TPYHTOB.
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Poub cynep- n runepniiactupukaTopos B (popMmupoBaHuM BbICOKOI MpouHocTH 0eToHOB (The
Role of Super- and Hyper Plasticizing Agents in Forming of Hight-Perfomance Concretes)

B nacmosuweii cmamve paccmampusaemcs 3¢hgpekmusHocmes 0eticmeus. cynep- u 2unepuiacmu-
pukamopos 6 cocmasax MeIKO3EPHUCMBIX necyanvix 6emonos. OYeHusaniacy ponb 0elcmeus omeye-
CMBEHHBIX U 3aPYOENCHbIX MAPOK cynep- U 2Unepniacmugyukamopos 6 Gopmuposanuy npoYHOCmu
bemona Ha 0CHOBe KOMNIEKCHO20 CPABHUMENbHO20 aHAIU3d. B komniexkce paccmampusaniuco noka-
3amenu ceolicms, 0ocmueaemvle MeIKO3EPHUCBIMU NeCUAHbIMU OEMOHHbIMU CMeCAMU, KOmopble
co0epxcany MUHUMANbHOE KOIUYEeCME0 NAACmMUpuUKamopa u 0OHO8PEMEHHO UMENU MAKCUMATLHYIO
NOO0BUINCHOCMb (KOMOPAs OYEeHUBANACL No Ouamempy pachnivléd cmaHoapmHozo konyca Abpamca).
Bo snumanue npunumanacy docmueaemas npoyHOCms OEMOoH08 Npu MEepoOeHUU cmecell 8 6030YUIHO-
BIAHCHBIX YCNOBUSX.

Bsudy mozco, umo npounocmv OemoHa CywecmeenHo 3auUcum om 6udd, 2eHe3uca u Qusuko-
MEXaHUYecKux C80UCme 3anoiHumens, yerecooopasHo Oviio UCCIe008amy GIUAHUE MO0V KPYH-
HOCMU NecKa Ha NOOGUNCHOCHb, NPOYHOCIb U OOHOPOOHOCHb MEIKO3EPHUCTIO20 NEeCUaAH020 Demo-
Ha, cooeparcawjux cynep- u unepniacmupuramopbi.

Ha ocHoge sKcnepumeHmanbublx UCCie008aHull YCMAaHo81eHo, Ymo HAULyduen cnocoOHOCmbio
coxpanams mpebdyemyro noogudxcrocms (113 — 10-15 cm) u MaKcumanbHo CHUMCAMb KOIUYECMBO
80061 3ameoperusi 0b1adaem nopowkoswlil cynepniacmuguxamop Melflux 1641F na noruxapook-
cunamnoil ocnose. Kpome moeo, menxosepuucmoie necuanvie 6emoHvl 061a0anu ayduieti 00HOpoO-
HOCMbI0 NO CPABHEHUI0 ¢ bemoHamu, cooepaicawumu niacmuguyupyrowue dobasku Peramuxc u
MC-PowerFlow 2290.

Tlosviwenue npounocmu npu cpagHeHuu nokazamesnel MeIKO3EPHUCMbIX Necuanvblx OemoHos
docmueaemcsi npu UCHONb308AHUU MO0Vl KpynHocmu necka My = 1,25. Bemonuvle cmecu ¢ e2o
ucnonv3osanuem oobaadanu 0OHOPOOHOCMbIO U He PACCIAUBANUCD.

In the present paper the efficiency of super- and hyperplasticizing agents in mixtures of sand
compression concretes (sand concretes) was considered. The role of super- and hyper plasticizing
agents due to organization of concrete durability was estimated on the base of complex comparison
study. The demand of sand concrete consistency and list quantity of super- and hyper plasticizing
agent were considered accumulatively as basic properties of sand compression concretes. Further-
more, the highest durability of concrete samples was taken into account, due to hardening of sand
compression concretes in humid air conditions.



Since the durability of sand compression concretes essentially depends on the mode, genesis,
physical and mechanical properties of aggregate for concrete, it was reasonable to investigate the
influence of Abram’s fineness modulus to sand concrete consistency, durability and homogeneity of
sand compression concrete mixture, containing super- and hyper plasticizing agents.

On the base of experimental researches it was established, that polycarboxylate hyper plasticiz-
ing agent - Melflux 1641F extremely decreases the quantity of cement-water ratio and keeps the
required sand concrete consistency (P3 — 10-15 cm). Moreover, the mixture of sand compression
concrete possessed the best homogeneity in a comparison with mixtures, containing «Relamixy» and
« MC-PowerFlow 2290» plasticizing agents.

The durability increase of sand compression concrete was achieved when sand with Abram’s
fineness modulus My = 1,25 was used. Concrete mixtures on its basis possessed homogeneity and did
not segregate.
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