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Hanpsi:xenusi, nedopMauy ¥ JHEPrud B 30HAX KOHIEHTPAIUH MPHU JJIUTEJIHLHOM PacTsi-
’KEeHMH 3JIEMEHTOB KOHCTPYKuuii (Stresses, Strains and Energies in Areas of Concentration
Under Prolonged Stretching of Structural Elements)

Ilpeonazaemcs undCEHEPHBII MEMOO pacuema MeCMHbIX 2IABHbIX HANPANCEHUL, YNPY208s3KO-
naacmu4eckux oegopmayutl u yOeabHblX dHEPeUll 8 30HAX KOHYESHMpayuu npu OaumenbHOM pac-
MANCEHUU INEeMEHMO8 KOHCMPYKyull. Paccmompen npumep ucnonb308anus memooa npu Kpamko-
BDEMEHHOM U ONUMENLHOM PACMAICEHUU CIEPIHCHS ¢ Koabyesbim Haopezom. Tlokazano, umo yee-
JUdeHue ONUMeNbHOCIU HASPYIHCEHUSL NPUBOOUM K POCIY MECMHbIX 0ehopmayuti u dHepeull, CHu-
Jrcaem 3anac ONUMenbHOU NPOUHOCIU CIEPICHSL.

The paper proposes an engineering method for calculating the local principal stresses, elastic
viscous plastic strains and energies in areas of concentration under prolonged stretching of struc-
tural elements. The example of using the method at short-term and prolonged stretching of the rod
with a circular notch is considered. It is shown that increasing the duration of loading leads to an
increase in local strains and energies, and it reduces the long-term strength of the rod.

Keywords: rod, circular notch, isochronous strain diagram, theory of plastic deformation.
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CtpykTypHasi Moae/ib MPUBOAOB TPYOonpoBoaHoil apMmaTtypsl (Structural Model of Pipe-
line Valves Drives)

Bvicmpuiii pocm cemu mpyo6onposodos, a makice HeoOXOOUMOCMb PEKOHCMPYKYUU CYujecm-
8YIOWUX cUCmeM aKkmyanusupyem npooaemy obecnedenus ux 000py008aHuem, coomeemcmeayiouum
PA3IUYHbIM YC08UAM dKCnayamayuu. [Ipoekmuposuuxam npugooa mpyb6onpo8ooHol apmamypul
npuxooumcs. y0oeiemeopsims NpoOmueopedusblM mpebo8aHusmM K KOHCMPYKYUU U Napamempam
apmamypul.

Obcyarcoaromes npobiemvbl CUHME3A HOBbIX MEXHUYECKUX PeUleHUll ¢ NOMOWbI0 HehopManu3o-
ganuwix aneopummos. K obobwenuio MH02000pazHbix KOHCMPYKYUll Npuooos mpyoonposooHou
apmamypuvl npuMeHeHbl Memoobl QYHKYUOHATbHO-CIOUMOCMHO20 aHanusa. Illepevim smanom
@DYHKYUOHANLHO-CIMOUMOCTNHO20 AHAU3A ABNAEMC PACCMOMpPeHUe CmpyKmypHuIX cesazell. B co-



OMeemcmeuy ¢ NPUHYUNOM CUCMEMHO20 N00X00d Npugoo mpyOOnpo8OOHOU apmMamypbl pac-
cMampueaemcs Kak 4acms cucmemvl 6oiee 8biCOK020 YPOBHA — MPYyOONPO8OOHO MPAHCHOPM-
Hoti cucmembl. C 3motl yenvlo pazpabomansi cmpyKmypHole mooeau mpybonposooHOl mMpanc-
NOPMHOU cUcmeMbvl U NPUB0O08 MpyOonpoeooHou apmamypsl. CmpyKmypHas mMooenb npueooda
mpy6onpoeooHoll apmamypul 00006waem cmpykmypy pasHblx munog npueood, d maxice pasiui-
HbIX UX ucnoaneHul. Mooenv npueooa daem 603MONCHOCMb CPABHUBAMb CYUWECMBYIOuUe KOHCH-
PYKYuu, 8bloeiams KOMHOHEHMbl, mpedyiouue 0cob020 paccMompeHus, 8 coomeemcemsuu ¢ oa-
308bIM NONOJHCEHUEM DYHKYUOHANBHO20 NOOX00d — AO6CmMpa2upo8anuem om umerwe2ocs peuie-
HUus. Depucmuyeckue ceoucmeda CmpyKmypHbuIX mMooeell No360510m NOIYYAmsb HOBble MexXHUYe-
cKUe peueHusl.

Ha ocnoge pazpabomannwix cmpyKmyphvix mooenell paccmampusames 0CoOOeHHOCMU NOUCKA
Haubonee payuoHaIbHO20 8APUAHMA NPUEOOA MPYOONPOBOOHOU apMamypsl, OmMeeuarnue20 3a0aH-
HbIM MpeOO0BaAHUAM NPOU3BOOCMBA U IKCHIYAMAYUU.

Rapid growth of pipeline networks, and also need for reconstructing the existing ones actualize
the problem of providing them with the equipment meeting the various service conditions. Design-
ers of a pipeline valve drive should meet contradictory requirements to valve design and parame-
ters.

Problems of new technical solutions synthesis by means of unformalized algorithms are dis-
cussed. Methods for the functional and cost analysis are applied to generalization of diverse de-
signs of pipeline valves drives. The first stage of the functional and cost analysis is the considera-
tion of structural relations. In compliance with the principle of system approach, the pipeline valve
drive is considered as a part of a higher level system — a pipeline transport system. Structural mod-
els of pipeline transport system and pipeline valve drives are developed. The structural model of the
pipeline valve drive generalizes the structure of different drive types, and also their various design
versions. The model of the drive gives the chance to compare the existing designs, to allocate the
components requiring special consideration according to basic provision of the functional ap-
proach, i.e., abstraction from the available decision. Heuristic properties of structural models allow
for receiving new technical solutions.

On the basis of the developed structural models, features of searching the most rational version
of pipeline valve drive that meet the set requirements of production and operation are considered.

KawueBble cioBa: TpyOONpoOBOJHAS apMmarypa, IPUBOJ TPyOONPOBOJHON apMaTyphl, (yHK-
[IUOHAITBHO-CTOMMOCTHOW aHaJIN3, CTPYKTYpHAsi MOJICHb.
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JAuHamu4yeckasi Moe/ab mponecca o0pa3oBaHus yBOJAa NpPH IIy0OKOM CBepJIeHMH OTBep-
CTHIl MAaJIoro AuMamMeTpa MNOBBIIIEHHOW OTHocHTeJbHOH MauHbI (Dynamical Model for the
Process of Withdrawal Formation at Deep Drilling of Small Diameter Holes with the In-
creased Relative Length)



Paccmampueaemces npoyecc obpabomxu 2nyboKux omeepcmuili Maivlx Ouamempos (MeHee
23,0mm) ¢ omHoweHuem Onunbl K ouamempy (omuocumenvrot 0aunotl) 6onee 100. Ocrosroti npo-
O1eMOll NPU U320MOBNIEHUU MAKUX OMBEPCMULL ABTIAeMCs NPpedomepaujerHue Opaka 00po2oCmosuux
Ooemareti no y8ooy u HenpamoaureluHocmu ocu. Kirouegou onepayueii mexnonocuiecko2o npoyec-
ca, obecneuusaroueli 3a0AHHbLE GETUYUHBL YKA3ZAHHBIX NAPAMEMPOS8 2YOOKUX OMEepCmull, A61sen-
cs onepayus enyboKkozo ceepieHus. /lannas onepayus ocyujeCmeisaemcs ¢ npuMeHeHuem Cneyuaib-
HO20 UHCMPYMEHMA U OCHACMKU C HAPYICHLIM NOO0BOOOM CMA30YHO-OXIANCOAIOUEl HCUOKOCMU
(COX) npu epawenuu 3a20mo8Ku U NOCMYNameIbHOM 08udxcenuu uncmpymenma. Ilpumensiemviii
uHCmpymenm, 001adas Maniou npoooIbHO-NONEPEYHOU U KPYMUTIbHOU HCeCMKOCMblo, pabomaem
npu 8blCOKUX dacmomax epawjenus 3azomosku u oasnenusx COX u ucnvimvigaem ecireocmesue
BIUAHUS HA NPOYECC 2TYOOKO20 C8epIeHUs PA3IUYHBIX (DAKMOPO8 KUHEMAMUYECKoe BO3MYUjeHUe C
Yacmomou 6paujenus 3a20MmosKu, Ymo AGIAEmcs OCHOBHOU NPUYUHOU OdlbHelule20 UMEeHeHUs.
y600a no onune oopabomxu. Ilpoyecc obpazosanus y800a A6IAemMCs OUHAMUYLECKUM, OJIUHbL UHCHI-
PYMEHmMa Mo2ym npoxooums pe30HAHCHble 3HAYEHUs, YMO NPU8OOUm K HeCmabduibHOCmu 0opazo-
8aHUSL U USMEHEHUS Y800d. AHANU3 pe3yTbmamos u3eeCmublX UCCIe008AHULL NOKA3ATL, YO OHU He
yuumwlearom ocobeHHocmel o6paszosanus y8o0a npu 21y00KOM CeepieHuU OmeepCmuil Maaiblx
ouamMempos noBbIUEHHOU OMHOCUMENbHOU OJIUHDL.

Ilpeocmaenenvl pesynomamuvl meopemudeckux UCCIe008aHUUl NO pazpabomke OUHAMUYECKOU
Moodenu npoyecca 00Opa308anus y8ood ¢ yuemom 0coOeHHocmel npoyecca 2nyb0Ko2o ceepeHus
OmMeepCmull MAnbIX OUAMEMpPOo8 NOBLIUEHHOU OMHOCUMENbHOU ONIUHbL, NPEONOHCEHbl PEKOMEHOA-
YUU N0 YMEHbUUEHUIO YB00d U HENPAMOJIUHEHOCTU OCU, GKII0UASL YIPABIEHUE YEOOOM.

We consider the machining process for drilling deep holes with small diameters (less than 23.0
mm) and increased relative length (length to diameter ratio) over 100. The main problem at drilling
such holes is prevention of high-cost products reject due to withdrawal and axis non-straightness.
The main operation of the manufacturing process which provides the specified values of the pointed
parameters of deep holes is the operation of deep drilling. This operation is performed using a spe-
cial tool and tooling, with outer lubricant injection, while the workpiece is rotating and the tool is
moving forward. The applied tool possesses low twist-and-steer and torsional stiffness, and it works
at high rotational frequencies of the workpiece and lubricant pressures. Due to the influence of dif-
ferent factors on the process of deep drilling, this tool is experiencing the kinematic perturbation
with the rotational frequency of the workpiece, which is the main reason for further withdrawal
variation along the drilling length. Withdrawal formation is a dynamical process, tool lengths may
overcome resonance values, thus leading to instability of formation and variation of axis with-
drawal. Analysis of results of the available investigations showed that they do not account the fea-
tures of withdrawal formation at drilling of deep holes of small diameters with the increased rela-
tive length.

This paper presents results of theoretical investigation on development of the dynamical model
for withdrawal process formation, which accounts for the features of drilling deep holes with the
increased relative length. Recommendations on decreasing the withdrawal and axis non-
straightness, including the withdrawal control, are given.

KawueBble ciaoBa: T1y0OKOe CBEpiCHHE, YBOJ OCH OTBEPCTHUS, HENPSIMOIUHEHHOCTh OCH OT-
BEPCTHUsI, HEBPAIIAIONINICS HHCTPYMEHT, CMa30YHO-OXJIKIAI0IIasl KHUIKOCTh, JHHAMUYECKAs MO-
JIeNb YBO/1a, 00J1aCTH pe30HaHca MPOI0JIbHO-TIONEPEYHbIX KoJIeOaHU MHCTPYMEHTA

Keywords: deep holes drilling, deep hole axis withdrawal, deep hole axis non-straightness, non-
rotating cutting tool, lubricant, dynamical model of withdrawal formation, resonance areas of longi-
tudinally-transverse tool vibrations.



YK 621.833.01

DOI 10.22213/2413-1172-2017-1-12-16

B. H. Anghepos, TOKTOp TEXHUYECKHX HayK, podeccop, CHOMPCKUii TOCYJapCTBECHHBIN YHUBEP-
curer nyteil coobmenus, Hoocubupck (V. N. Anferov, DSc in Engineering, Professor, Siberian
State Transport University, Nobosibirsk)

A. B. Ky3omun, acnupant, CHOUPCKUI roCy1apCTBEHHbIM yHUBEpCUTET ImyTel coolmmenus, Ho-
Bocubupck (A. V. Kuzmin, Post-graduate, Siberian State Transport University, Novosibirsk)

PacyeTHO-IKCIEPUMEHTAJILHAS OlleHKA CAMOTOPMOKeHUsI NMPH NMPOEKTHPOBAHUU CIHPO-
uanbix nepenad (Calculation and Experimental Assessment of Self-Locking When Designing
Spiroid Gears)

Paccmompenvl sonpocel oyenku ceoticmea camomopmodicenus CRUPOUOHbIX nepeday. Bvinonne-
HO 2eomempuieckoe, Mamemamuyeckoe u Qusuieckoe MooeIupo8aHue CRUpoOUOHo20 3ayenieHus ¢
yenvio oyeHku camomopmodcenus. Onucana nociedo08amenbHOCHb OYEHKU CAMOMOPMON*CEHUS
CRUPOUOHOU nepedayu.

The issues of assessing the self-locking properties of spiroid gears are considered in the paper.
Geometrical, mathematical and physical modeling of a spiroid gearing is performed in order to as-
sess the self-locking process. The sequence of assessing the self-locking process of a spiroid gear is
described.

KawueBble cjioBa: CUpouIHAs Tepeiadya, CaMOTOPMOXKEHUE, MOJICIIUPOBAaHUE, TPEHUE, KO (|-
(buueHT TpeHus.
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Pe3yabTaTsl ucciieoBaHus 3ae1anus B cnupouaHoii nepeaade (Results of Investigating the
Scuffing in Spiroid Gears)

Cmambws nocesujena 6onpocy OyeHKu 3aedanusi 8 Cnupouonsix nepeoavax. Onucanvt mpebosa-
HUs 01 NPoGedeHUss UCCAeO08aHUsL 3A0UPOCIOUKOCMU CAUPOUOHO20 3ayenieHus Ha Gu3uieckou
mooenu. Ha ocnose pakmoprnozo ananusa onpeoenen 6e3pasmephbvlil Kpumepuil 3ae0aHus, Xapax-
MepusyIoWUll 83aUMOCE53b MeAHCOy PaKmopamu, oKa3vlearoOWUMy 61uUsHUe HA Npoyecc 3aedanue 6
cnupoudnom 3ayenienuu. Ilpeonodxcennviii Kpumepui yuumeoiéaem 06e 0OCHOGHble SPYNNbl aKmo-
po8: memnepamypy 8 KOHmMaxKme u Hecyuylo cnocooHocms Maclanol nienku. /laree Ha ocHoge
aHaAIU3a Cywecmsylowux Y3106 MmpeHus, NpuMeHsemblx Ol UCHbIMAHUL HA 3a0UpOCmOUKOCHb,
000CcH08aH 8bIO0P huzuyecKol Mooenu cnupouoHo2o 3ayenienus. Ilpusedenvl pesyrbmamuol uccie-
008aHUl, NPOBEOCHHBIX HA 1AOOPAMOPHOM CMEHOe, BbINOIHEHHOM HA OCHOBE CXeMbl Y371a MpeHus
«ouck — poauxy. Ilpusedensvl pe3yromamol ucnvimanuii Ha QuU3UYECKOU MOOenU, a UMEHHO 3A8UCU-
mocmu Kodgpuyuenma mpenus 8 CNHUPOUOHOM 3ayenaeHUU Om YOeab ol Hacpy3Ku 0 COYemanus
Mamepuanog 36eHbes napvbl «CMalb — OPOH3A» U «CMATbL — CMAalby OJisl UHMepP8Ana CKopocmell
CKobICenUus u memnepamyp. Buvisignenvt 3akonomeprocmu nogsedenus 36eHbes napvl MpeHus ¢ co-
uemaHuem Mamepuanos «Cmaib — OPOH3a» U «CMAalb — CMatby npu yoervHou Hazpyske 0o 400 %,
ckopocmu ckoavbxcenusi 00 205 % om HomunanvHou 6 unmepsane memnepamyp om 40 oo 100 °C.

The paper is devoted to assessment of scuffing in spiroid gears. The main requirements to per-
forming investigations on the scuffing resistance of a spiroid gearing at a physical model are for-
mulated. The dimensionless criterion of scuffing is determined on the basis of factor analysis. This
criterion characterizes the relation between factors that influence the scuffing process in a spiroid
gearing. The proposed criterion accounts for two main groups of factors: the temperature at con-



tact and carrying capacity of the oil film. Based on analysis of existing friction units applied at
scuffing resistance tests, the choice of a physical model of a spiroid gearing is further substantiated.
Results of investigations carried out at laboratory stands are given, the stands being constructed on
the basis of the “disk — roller” scheme of the friction unit. Results of tests of the physical model are
given, namely, relations between the friction factor of a spiroid gearing and the specific load for
material combinations “steel — bronze” and “steel — steel” for the range of sliding speeds and tem-
peratures. Laws of behavior of a friction couple with material combinations “steel — bronze” and
“steel — steel” are revealed at the specific load up to 400 % of the nominal one, at sliding velocities
up to 205 % of the nominal one within the temperature range from 40 to 100 °C.

KawueBble cjioBa: CiupouIHas mepenava, 3aeiaHue, 3aJUPOCTOMKOCTD, 3alleIuieHue, hu3nde-
CKO€ MOJICIIUPOBAHUE.

Keywords: spiroid gear, scuffing, scuffing resistance, gearing, physical modeling.
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Bonpochl cuHTe3a 3y0uaThIX Mepeaay Ha 6a3e IBOJIbBEHTHO-KOHUYECKOI0 HCXOIHOT0 3BeHa
B o0o0maromux napamerpax (Problems of Synthesis of Gears on the Basis of Involute Conical
Initial Link in Generalizing Parameters)

Tokazana axmyanbHOCMb peuteHus BONPOCO8 CUHMe3d 3youamvix nepeday Ha Oaze 2601bEEHM -
HO-KOHUYeCK020 UCXOOH020 38eHa 6 0bodwarowux napamempax. Ilpueedenvi npumepvl npumeHenus
nepeoay ¢ 380J1b8EHMHO-KOHUYECKUMU KOIeCaAMU NpU pa3pabomke peoyKmopos Oiisi 6blCOKOCKOPO-
CIMHBIX U BbICOKOHACPYHCEHHBIX CYOOBbIX NPUBOOOE U BbICOKOMOUHBIX NPUBOOOE CLEOAUUX CUCTNEM
Kocmuveckoli mexHuxu. Ilpedcmasneno mamemamuueckoe obecneyeHue cuHmesa 3ayenieHuil ne-
peoay Ha 6aze 26801b8EHMHO-KOHUYECKO20 UCXOOHO20 36eHA 8 0000WarOWux napamempax: ypasHe-
HUSL MOPY08020 NPOPuis 30408 02UbAeM020 36eHA U YPABHEHUS NOBEPXHOCMU 3)0108 ocubarouye-
20, 6 00OWemM crydae HeIBObEEHMHO20, KOHUYECKO20 38eHd, NOJVYEeHHble ¢ UCHONb308aHUeM 0000-
wenHol cxemul nepeday. Onucamvl 603MoHCHbIE 0000UJeHHbIe U JIOKATbHbIE 00IACMU CYUeCmB08a-
HUSL HEIBOIbEEHMHBIX 3aYeNNeHUll nepeoay ¢ nepecekaruuMucs OCAMU, KOmopvle MO2ym Obimb
NOIYYeHbl NPU UX CUHMe3e Ha 6a3e I801bEEHMHO-KOHUYECKO20 UCXOOHO20 36€HA C GHYMPEHHUMU U
gHewHumMu 3yoyamu. Paccmompen 6onpoc evibopa 3agucumocmu yena npoguis 3y04a Ha OKpyH#c-
HOCMU 8EPULUH IBOJIbEEHMHO-KOHUYECKO020 KOJlecd Om MOpPYo8o2o y2id 3ayenieHus, onpedeisouel
@opmy obpaszyroweii nogepxHocmu eepuiut 30408 23mozo koaeca. Onucamnvl 0OCHOBHbBIE CHOCOOb
VIPAGIEHUSI KAYECBEHHbIMU NOKA3AMENAMU 3aYensieHUll ¢ 9601b8eHMHO-KOHUYECKUM UCXOOHbIM
36€HOM HA CMAOUU CUHMe3a 8 000OWeHHOU 001aACMU UX CYWEeCMBOBANHUs C NOMOWLIO TOKANbHLIX
obnacmetl cyuwecmeo8aHusl.

The urgency of solving the problems of synthesis of gears on the basis of an involute conical initial
link in generalizing parameters is shown. Examples are given for application of gears with involute-
conical wheels when developing the gearboxes for drives of high speed and heavy loaded ships and
high-precision drives for space engineering. Mathematical provision is represented for the synthesis
of gearing on the basis of an involute conical initial link in generalizing parameters: the equation of
the face profile for teeth of the enveloped element and the equation of the tooth surface of the envelop-
ing element that is in general case a non-involute conical element, the surfaces being obtained using
the generalized scheme of gears. The possible generalized and local areas of existence of non-
involute meshing of gears with intersecting axes which can be obtained in their synthesis on the basis
of the involute conical initial link with internal and external teeth are described. The question of
choosing the relation between the angle of the tooth profile on the circumference of tooth apexes of
this gearwheel and the face angle of meshing, which determines the shape of the generating surface of
tooth apexes for this gearwheel is discussed. The basic methods of management of quality indicators



of the gearing with the involute conical initial link at the synthesis stage in the generalized area of
their existence with the help of local areas of existence are described.

KawueBble c¢Jj10Ba: 3BOJBBEHTHO-KOHHYECKOE HCXOJHOE 3BEHO, 0000MIAfomIue IMapaMeTpsl,
00o001IeHHas: 00JIaCTh CYIIECTBOBAHUS 3allCIUICHUS, JIOKAJIbHAS 00JIACTh CYIIECTBOBAHUS 3alleriie-
HUSl, TEOMETPO-KHHEMATHYECKHUE MTOKA3aTEITH.

Keywords: involute conical initial link, generalizing parameters, generalized area of existence of
gearing, local area of existence of gearing, geometric and kinematical indicators.
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TeopeTnueckne U IKCNEPUMEHTATbHbIE HCCIeI0BAHNS chepUYeCKUX POJTHKOBBIX Nepeaay
(Theoretical and Experimental Research of Spherical Roller Transmissions)

Ilepeoauu ¢ npomesicymounvimu menamu KadeHus 8 HACMoswee pems UCNONb3VIOMCs 01 peule-
HUSL CNeYUATIbHBIX UHICEHEPHBIX 3a0ay. OHU umelom HU3KYI0 MAMepUaloemMKoCmy U 8bICOKVIO HAZPY-
304HYI0 CHOCOOHOCMb, MAK KAK nepeoaya MOWHOCMU OCYWEeCMBIAenCcsl N0 HeCKOIbKUM Napaiieisb-
HbILM HOMOKAM, YUCTIO KOMOPLIX PABHO Yucty mein Kavenus. K neoocmamkam MHO2UX KOHCMPYKYUL,
Npensmcmeyowux WUpoKoMy UCHOTb308AHUIO 8 NpombluLienHocmuy, omuocam Huskui KII/[ u ue-
00CMAmMOYHYI0 HA0eHCHOCMb. B cmambe paccmompensl 6onpocel paciema u npoeKmupo8anus nepe-
0ay, y KOMmopviX mpaekmopuu YeHmpos Macc mejl KaueHus: pacnolodceHbl Ha CheputecKux nogepx-
Hocmsax. Ponuxku e3aumooeticmayiom co cgpepuveckumu Kyaaukam, 06pasyioumumu npocmpancmeeH-
Hble 3aAMKHYmble nepuoouyeckue be2ogvle 0opoxcku. Ilpeumywecmsamu A61a10mMcs HeboIbULUe OCe-
8ble U paouanvhvie 2adapumsl, 803MOACHOCIb 00bEOUHEHUs. 8 KOHCMPYKYUU 00H020 MEXAHU3MAa pe-
OVKMOPHO20 Y314 U Y2n080U My@mul. Paccmompenvt KOHCmMpyKyuu chepudeckux poauKkoewulix nepe-
0a4, nposeden CpAGHUMENbHbIU AHAIU3 08YX- U MPEX3GEHHbIX MeXAHU3MO8, NPeOCmAasienbl pe3yiib-
Mamsl CUNOB020 AHANU3A U NPOU3BEOEHA Meopemuyeckas oyenka nomeps mowpocmu. Ilpusedenvi
pe3yibmamsl dKCnepuUMenmanvHulx ucciedosanuti KIIJJ u wymoevlx xapakmepucmuk pazpabomam-
HbIX pedykmopos. ObBOCHO8bI8aAeMCsl 861600 O KOHKYPEHMOCNOCOOHOCMU CHepUtecKux poauKo8ulxX
nepeoay Kak nepeoay 00uemMauuHOCmpoumenbHo20 Ha3HaYeHus 8 OUana3oHax nepedamoyHvix om-
Howtenuii 3... 15, wacmom epawenus 6anos e 6onee 3000 ymun .

Mechanical transmissions with intermediate rolling bodies are currently being used to solve
specific engineering tasks. They have a low material consumption and high load carrying capacity
as the power transmission is carried out in several parallel flows, equal to the number of rolling
elements. The disadvantages of many design schemes that prevent widespread use in the industry
include low efficiency and poor reliability. The paper deals with the analysis and design of me-
chanical transmissions with intermediate rolling bodies having the trajectories of centers of mass
situated on a spherical surface. Rollers interact with spherical cams, forming spatial closed peri-
odic treadmills. The advantages are small axial and radial dimensions, the possibility of combining
the gear mechanism assembly and the angular coupling in one layout. Designs of spherical roller
transmissions are considered, a comparative analysis of two- and three-link mechanisms is per-
formed, the results of the power analysis are presented; and the theoretical assessment of power
losses is performed. The results of experimental studies of efficiency and noise characteristics for
the designed speed gearboxes are given. The conclusion is grounded for the competitiveness of
spherical roller transmissions as the general engineering mechanical transmission in the range of
gear ratios 3 ... 15, and shaft rotation speed of not more than 3000 min ™.

KaroueBble cjioBa: nepenaya, peaykTop, Tena KadeHus, Kyiaadok, KI1/I.

Keywords: transmission, gearbox, rolling body, cam, efficiency.



YK 621.833.01

DOI 10.22213/2413-1172-2017-1-27-34

A. M. Jlanbkos, NOKTOp TEXHUYECKUX HAYK, NOLEHT, benopyccko-Poccuiickuii yHHUBEpPCHUTET,
Morunés, Pecriyonuka benapych (4. M. Dankov, DSc in Engineering, Associate Professor, Belaru-
sian-Russian University, Mogilev, Republic of Belarus)

Be33azopHoe 3anensienne 3y0beB caTeJUINTa M LEHTPAJBLHOIO 3y04aToro KoJjieca IJiaHe-
TAPHOM IUIABHOPeEryJMpyeMoil mepegadyu: 0cOOCHHOCTH, JOCTOMHCTBA M HexocraTtku (Back-
lash-Free Meshing of Teeth of Satellite and Central Gearwheel of Planetary Continuously Ad-
justable Gear: Features, Advantages and Drawbacks)

Inanemapnas niasnopeyiupyemas nepedaid ¢ COCMAGHbIM 3y0UambiM KOIeCOM UMeem Cpas-
HUMENbHO NPOCMYIO CUNOBYI0 KUHEMAMU4ecKylo yenv u 0asupyemcs Ha UCnoib308aHUU MEXHOIO0-
2UUHO20 IB0JIbEEHMHO20 3ayenieHus. Ima nepeoaua a6isaemcs 00OHONPOPUILHOU: KOHMAKM 3)0bed
npouUcxooum no 00HoU HOK0B80U NOGEPXHOCHU, A NO OPY20U OOKOBOL NOBEPXHOCIU NPedyCMOMPeH
bokoeoii 3a30p. [locmosncmeo 60Kk08020 3a30pa 8 3ayenieHuU 8 npoyecce pe2yiuposanus nepeoa-
MOYHO20 OMHOWEHUSL 0OeCneuu8aemcs 6 pesyabmame HceCmKol KUHEMAMU4eCcKoUu C8:A3U MeHcOy
nepemewjeHUsMU dIeMeHMo8 U 00CMUSAemcs ¢ NOMOWbIO CIOHCHO20 mexanusma. OH modcem
ObLIMb 3HAYUMENLHO YNPOWEH 8 nepeoaye ¢ CUIOBbIM 3AMbIKAHUEM 3Y04amblx Koaec U 0e33a30pHbIM
3ayenneHuem 3y6bes. 3amvikarowee ycuiue peaiuzyemcs moibko 8 npoyecce usMeHeHus nepeoa-
MOYHO20 OMHOWEHUS NePedayu U MOX*CEm cO30A8aAMbCs He MONbKO YAPY2UM INEMEHMOM (NPYHCU-
HOLL), XOms 2MOmM 8aApUAHmM Npeocmaesisaemcs Hauboiee onmumanvubim. I eomempuyeckas ghopma
3y0uamulx ceKmopos u KOH@Ueypayus coOCmagHo20 YeHmpaibHo20 3Y04amoeo Koneca 00ycio6iu-
8arom HeoOX00UMOCMb NPU NI0OLIX USMEHEHUAX NepedamoyH020 OMHOWEHUsS nepedadu nepuooude-
CKU UCKTIOUAMb CULOB0E 3aMbIKAHUEe U (UKCUPOBAMb cameium 6 30He Nepeconpaicerus 3youa-
MbIX CEKMOPOB PA3IUYHBIX CUTIOBbIX NOMOKOE 8 ONpedeleHHOM nonodxcenuu. Onucana KOHCmMpyKyus
camennuma nepeoayul ¢ CULOBbIM 3aMbIKaHUEM 3Y0Uamblx KOleC U paccmompena 3¢ gekmusHocms
UCNONL308AHUS NPU INOM U3BECIHBIX 3YOUAMBIX 3aYeNIeHUl.

A planetary continuously adjustable gear with a compound central gear has a relatively simple
power kinematic chain and it is based on the use of the efficient involute gearing. This transmission
is one-profile: the tooth contact takes place at one flank and the backlash is provided at the other
flank. The constancy of the backlash in meshing within the process of controlling the gear ratio is
provided by rigid kinematic relation between displacements of elements,; and it is achieved by a
complex mechanism. It can be greatly simplified in the gear with the power circuit and backlash-
free meshing of teeth. The closing force is implemented only in the process of changing the gear ra-
tio of the gear; and it may be created not only by the elastic element (spring), although this option
seems to be the best. The geometric shape of the geared sectors and the configuration of the com-
pound central gearwheel cause the need of periodic elimination of power closing and fixing the sat-
ellite in a zone of re-mating the geared sectors of various power flows in a certain position in case
of any changes in the gear ratio. The design of the satellite for a gear with power closing the gear-
wheels is described and the efficiency of applying the well-known gears for this case is considered.

KawueBble cjioBa: IIaHeTapHas TUIABHOPETYJIUpyeMas Iepeaada, CaTejUIuT, COCTaBHOE ICH-
TpaJbHOE 3y0UaToe KoJieco, 0e33a30pHOe 3allCIIICHHUE.

Keywords: planetary continuously adjustable gear train, satellite, compound central gearwheel,
backlash-free gearing.
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Oco0eHHOCTH HOPMHPOBAHHUS H KOHTPOJISI HOPM KOHTAKTAa 3y04YaThbIX Ko0JIeC IJIAHEeTAPHBIX
nepenau (Features of Regulation and Control of Contact Standards for Gearwheels of Plane-
tary Gears)

Paccmompenuvl ocobennocmu naznauenus HOpm KOHMAaxkma OJis 3y0UamulX Koec NiaHemapHblx
nepeoau. Ommeuenvr necoomeemcmaus 1 OCT 1643—81 npu nasnawenHuu HOpm KOHMAKMaA NiaHe-
mapHuix nepedau. llpusedenvl pekomeHOayUuy N0 HOPMAM KOHMAKMA C y4emom Cheyu@uku KoH-
cmpyKyuil nianemapuuix nepeoay muna 2K-H.

Features of appointing the standards for contact of gearwheels of planetary gears are consid-
ered. Discrepancies of Standard GOST 1643-81 at appointment of contact standards for planetary
gears are noted. Recommendations on contact standards with account of specific layouts of plane-
tary gears of 2K-N type are resulted.

KiioueBble cjioBa: miaHeTapHas mepefada, HOPMbl KOHTAKTa, MSATHO KOHTAKTa, CaTeJUIUT, COJI-
HEYHAasl IeCTePHSI.

Keywords: planetary gear, standard for contact, bearing contact, satellite, sun pinion.
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B. B. Ko3no6, 1oKTOp TeXHHMUECKUX HaykK, mpodeccop, Uepaomopckoe BBMY um. I1. C. Haxu-
MoBa, CeBacronons (V. V. Kozlov, DSc in Engineering, Professor, The Black Sea Nahimov Higher
Naval School, Sevastopol)

T. B. 3onmosa, KannuJaT TeXHUUECKUX Hayk, YepHomopckoe BBMY nm. II. C. Haxumosa, Ce-
Bactonons (7. V. Zontova, PhD in Engineering, The Black Sea Nahimov Higher Naval School, Se-
vastopol)

Oco0eHHOCTH peajM3alUM MEPBOr0 3TANa MeXaHU3Ma ObICTPOro IEKTPHYECKOr0 B3PhIBA
npoBoaHnkoB (Features of the First Stage of the Mechanism of Rapid Electrical Explosion of
Conductors)

C pazeumuem 6blCOKUX MEXHONO2Ul PACUIUPAEMCS KpYe 00BbEKMo8 NOGbIUEHHO20 DUCKA, K
KOMOPbIM OMHOCAMCS Menjosvie, AmoMHble U 2UOPOINEKMPOCMAHYUY, 0OOPOHHbIE U KOCMUYe-
ckue cucmemvl. besonacnocmv maxux o6vekmos npeocmasiiem ocodoyio 3a0ayy, peuieHue Ko-
MOPOUl HeBO3MONMCHO 63 UCNONb308AHUSL COBPEMEHHBIX ObICIMPOOECMEYIOWUX CPEOCE A8apUli-
HOU KOMMYMAayuy U 02panuieHusi ONACHulX MOK08 U HAnpAdCceHull. AHanus napamempos cyuecm-
BYIOWUX CPEOCME KOMMYMAyuu (2a308blX paA3paOHUKO8 U 8APUCMOPOS8) NOKA3A PO HeOOCmam-
K08, 3HAUUMENbHO CHUNCAIOWUX IPPEKMUBHOCMb UX NPUMEHEHUS 8 CUCMEMAX KPUMUYeCcKO20 Ha-
3Hayenuss. OCHOBHbIM HEOOCMAMKOM PA3PAOHUKOS AGIAemCcs OnumenvHoe epems ux peakyuu. Ilpu-
MeHeHue 8 Kauecmee KOMMYMUPYIOWUX YCMPOUCME 6apucmopos 3ampyOHAEmcsl He803MONCHO-
cmulo obecneueHuss ux pabomul npu NAPALIEIbHOM BKIIOYEHUU U SHAUUMENbHbIM CHUMCEHUEM Xd-
pakmepucmuk npu Hazpesax umnynvschvimu moxamu ceviute 100 °C. B amom omunowenuu naubonee
NepCneKmuUHbIM ABIAEHCI PedaIUu3ayus Mexanusma 6biCmpo2o 31eKmpuiecko2o 63pbiéd NPoBOOHU-
K08. AHanu3 uccredosanuil, npoOBeOeHHbIX 8 pabomax, noKa3a, 4mo OCHOBHLIM YCI08UeM Ol op-
MUPOBAHUS OAHHO20 MEXAHUBMA ABTAEMCSA COOMHOULEHUE BPEMEHU 8600A SHEP2UU OM UMNYTbCHO20
UCTOYHUKA NUMAHUS K 2JIEKMPOE3PbIEAIOWEeMYCsl NPOBOOHUKY U UHMEPBANA 8PEMEHU B03HUKHOGE-
HUSL 2UOPOOUHAMUYECKUX HeOOHOPOOHBIX yuacmkos. Paccmampusaemcs 803MOMCHOCIb 8apbUpPO-
8aHUs OIUMENILHOCMbIO CYWEeCMBOBANUs dMANA HA2Ppesa U NAAGNEeHUS MEMANIUYECKUX NPOBOOHU-
KO8 Npu peanu3ayuu MexaHusma 6biCmpo20 1eKmpuyecKoeo 63pbied.

With the development of high technology the range of high-risk facilities is extended, incuding
thermal, nuclear and hydroelectric power, defense and space systems. The safety of these objects
represents a particular challenge, the solution of which is impossible without the use of modern
means of high-speed switching of emergency and restrictions of dangerous currents and voltages.
Analysis of the existing parameters of the switching means (gas dischargers and varistors) revealed
a number of shortcomings, greatly reducing the effectiveness of their use in mission-critical sys-
tems. The main disadvantage is the long time of their reaction. The use of varistors as switching



devices becomes difficult due to inability to ensure their work in parallel operation and a signifi-
cant reduction in performance at heating by pulse currents over 100 °C. In this respect, the most
promising is the implementation of the mechanism of rapid electrical explosion of conductors. An
analysis of studies conducted in the work, has shown that the main condition for the formation of
this mechanism is the ratio between the energy input time and the switching power supply to the
electrical explosion conductor and the time interval of occurrence of non-uniform hydrodynamic
sections. The paper considers the possibility of varying the duration of the existence of stages of
heating and melting of metallic conductors in the implementation of a mechanism for rapid electri-
cal explosion.

KawueBble c10Ba: 3JICKTPOB3PHIBAOIIUICS TPOBOJHHUK, OBICTPBII 3JIEKTPUYCCKHIA B3PBIB, CITH-
palbHBIN B3pBIBOMArHUTHBIN T€HEPATOP.

Keywords: electrical explosion conductor, rapid electrical explosion, helical explosive magnetic
generator.

YK 621.833

DOI 10.22213/2413-1172-2017-1-42-45
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HAH benapycu, Musnck (N. N. Ishin, DSc in Engineering, Associate Professor, SSI “The Joint In-
stitute of Mechanical Engineering of National Academy of Sciences of Belarus”, Minsk)

A. M. I'oman, xkaHauaaT TEXHUYECKUX HayK, AOLEHT, OO0ObEAUHEHHbI MHCTUTYT MaIIUHO-
ctpoenus HAH benapycu, Munck (4. M. Goman, PhD in Engineering, Associate Professor, SSI
“The Joint Institute of Mechanical Engineering of National Academy of Sciences of Belarus”,
Minsk)

A. C. Ckopoxodos, KaHIUAT TEXHHUECKUX HayK, OObeIMHEHHBI MHCTUTYT MAIIHHOCTPOCHUS
HAH benapycu, Munck (4. S. Skorokhodov, PhD in Engineering, SSI “The Joint Institute of Me-
chanical Engineering of National Academy of Sciences of Belarus”, Minsk)

BuOpanuoHHO-UMIY/IbCHBIH MeTOJ OLEHKH TeXHHYEeCKOro COCTOSAHHUS 3y04aThIX mepenad
(Vibration-Pulse Method for Assessment of Technical Condition of Gears)

IIpeonooicen 8UOPAYUOHHO-UMNYTLCHBIL MEMOO OYEHKU MEXHUUECKO20 COCMOAHUA 3)Y04ambvlx
nepeoay. YoapHoe e3aumooelicmeue  3y04amom 3ayenyieHuu paccmampueaemcs Ha 0CHO8e 2Uno-
me3vl I'epya. Benuuunvl napamempos yOapHbix UMHYIbCO8 3ABUCAM OM KUHEMAMUYECKUx u 2eo-
Mempu4ecKux napamempos, Hazpy304HO-CKOPOCMHBIX PeXCUM08 pabomol, a maxdice 0edhexmos u
nospexcoenuli 3y64amuvlx nepeoay. YCmaHoeieHHas C6:3b MedcO0y Napamempamu yOapHo2o uUm-
nynvsca u napamempamu eudopayuu 3youamoii nepeoayu No360asiem no UMEHEHUI0 UX eIUYUH C)-
oums 0 mepe noepedxHcoeHus: 3y0uamou napsl U OYeHUms ee mexHuueckoe cocmosinue. Mamenenue
VOApHbIX UMNYIbCOB, BbI36AHHLIX NOGPedcOeHuem 3y0bes, Nnoomeepi’Hcoaemcs pe3yabmamamu
CMEHO08bIX UCHLIMAHULL 3Y0UamblX nepeoad.

The vibration-pulse method for assessment of technical condition of gears is proposed. Impact
interaction in the gearing is considered on the basis of the hypothesis of Hertz. The values of shock
pulse parameters depend on the kinematic and geometric parameters, loading-speed modes, as well
as defects and damage of gears. The relation between the parameters of the shock pulse and vibra-
tion parameters of the gear allows for setting the level of the gear damage and for assessing its
technical condition. Variation of shock pulses caused by tooth damages are proved by results of
stand tests of gears.

KnroueBble cioBa: 3yOuaTas nepeaaya, TEXHUUYECKOE COCTOSIHUE, yIApHbIM MMIIyJbc, BUOpa-
1Us1, TUarHOCTHUKA.

Keywords: gearing, technical condition, shock pulse, vibration, diagnostics.
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Ilnanerapuas nepegaya tuna K-V-V (Planetary Gear of K-V-V Type)

Paccmompenvl koncmpykmueHnvle eapuanmol HO80U 3yOuamol NiaHemapHou nepeoadu. dma
nepeoaya co0epiHCUm HenoOBUNCHOE KOLECO C GHYMPEHHUMU 3Y0bAMU U PACNONONCEHHbIE 6HYMPU
He20 cameiumol HAPYICHOU U YyeHmpanvHou epynn. Haubonvwui camenium HapyscHou epynnoi
a6nemcst 6e0omvim. Bedywum mooxcem ovims 060u Opyeoi camenium. llpusoosamcs peanusye-
Mblll OUANA30H NEPeoamoyHbIX Yucel u coomsemcmsyrowue emy pacuemmuvie 3nadenus K11/ nosoii
nepeoayu. Omcymemeue 600Ula CywecmseHHo ynpowaem KOHCMPYKYUio u yOeuesisem uzeonos-
JleHue makux nepeoa.

The paper describes the design options of a new planetary gear. The planetary gear includes the
stationary wheel with internal teeth and satellites located inside the outer and central groups. The
largest satellite of the outer group is driven. Any other satellite can be the driving one. The imple-
mentable range of gear ratios and its corresponding design values of the efficiency of a new gear
are presented. The absence of the carrier significantly simplifies the layout and cheapens the manu-
facture of such gears.

KiroueBsle cioBa: miaHeTapHas nepenada, K-V-V, peayKTop, caTeJUIUThl, IEpEJaTOYHOE YHC-
1o, KII/I.

KaroueBsble ciioBa: planetary gear, K-V-V, gearbox, satellites, gear ratio, efficiency.
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AHanm3 pegOpMHPOBAHHMA OTPACIH KMJIMIIHO-KOMMYHAJILHOIO XO3SIiCTBA B YAMYPTCKOM
Pecnyosinke (Analysis of Housing and Communal Services Reformation in the Udmurt Republic)

Paccmompenvl ocnoenvle HopmamusHo-npasosvle akmvl pe2yiupo8aHUsl HCUTUUHO-KOMMYHATLHOO
xosaticmea cybvekmos Poccuiickoti @edepayuu. Ilpoananuzuposan yposenb u cocmosinue pabomol
OMPACTU HCUTULYHO-KOMMYHATLHO2O0 Xo3aticmea Yomypmcekou Pecnyonuxu ¢ 2015-2016 2e.

The main laws and regulations in the field of housing and communal services in the Russian Federa-
tion are considered. The current state of this industry in the Udmurt Republic is analyzed. The restruc-
turing and modernization of housing and communal services in the Udmurt Republic are presented.

KiroueBble ci10Ba: )KUIMIIHO-KOMMYHAIBHOE X034UCTBO, KuuiHbli kojeke Poccuiickoit dene-
paruu, pecTpyKTypHu3alys, KadecTBO, TOCYJapCTBEHHBIN (DOHI, CHCTEMA YIIPABICHUS, MOACPHU3AITHSL.

Keywords: housing and communal infrastructure, Housing Code of the Russian Federation, re-
organization, quality, national reserve, managerial system, modernization.
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CraTucTHyeckoe MCClIeI0BaHUE JOPOKHO-TPAHCIIOPTHOM 00CTAaHOBKHU B Y aMypTtckoi Pec-
nyouamnke (Statistical Analysis of Traffic Environment in the Udmurt Republic)

Paboma noceswena cmamucmuyeckomy ucciedo8anuio U NPOSHOZUPOBAHUI) KOAULECmBAd 00-
POACHO-MPAHCHOPMHBIX NPOUCUECTBULL U MANCECMU UX nocieocmeull 8 Yomypmcekou Pecnyonuxe.
Bovinonnen Knacmepmwiil aHAIU3 Meppumopuil pecuoHd, 8 xo0e KOMOpO2o BblOejleHbl mpu 2pynnbl
meppumopuii ¢ pasiuidHol Cmenemvlo asaputiHocmu. B epynny ¢ @blcoKkoll cmenenvlo agaputiHocmu
BOULTU MEPPUMOPUU, NO KOMOPbIM NPOXOOsim Mpaccel gedepanvroco 3nauenus. Ilocmpoenvt pee-
PeCCUOHHbIE MOOeNU 3A8UCUMOCTNU KOIUYECTNBA OO0POHCHO-MPAHCNOPMHBIX NPOUCUECTNBUL, YUCTA
PAHEHBIX U NO2UOUUX 8 X00€ OOPOICHO-MPAHCHOPIMHBIX NPOUCULECMEULE OM KOIUYECNBEHHbIX U K-
yecmeeHHwvIX hakmopos. K konuuecmeennvim paxmopam omHOCAMCA: KOIUYECm8o HapyuleHull npa-
BUTL OOPOACHO2O OBUICEHUSL, KOIUYECTBO 3aAPeSUCPUPOBAHHBIX MPAHCHOPMHBIX CPeOCm8,; Koluye-
CMB0 80OUMENLCKUX YOOCMOBEPEHUl, 8bIOAHHBIX BNEPBble, KOAUUECHE0 NPABOHAPYUEHUL 8 COCOS-
HUU onvsaHeHus, Koauwecmeo compyonuxoe I UB/[/] u mpenoosas komnonenma. Takoice 8 mooensix
VUMeHbl Ce30HHASL U MePPUMOPUATbHASL KOMIOHEHMbL, KOMOpble AGIAIOMCA KAUeCMBeHHbIMU (ak-
Mopamu U 8KI04YeHbL 8 MOOelb NOCie NPOYEOyPbl OYUPDPOBKU UX KOIUUECBEHHO20 ananoad. Jlis Mo-
0enuUpo8aHust OUHAMUKU IK302EHHBIX KOIUYECMBEHHbIX (Pakmopos noooopansl a0ekeamuvle amo-
peepeccuonnvie mooenu. C ucnonb3o8anuem paspabomantbix pecpecCUOHHbIX Mooenel U NPOSHO3HO
OUHAMUKU 8XOOHbIX NEPEMEHHBIX 8bINOIHEH NPOSHO3 KOIUYECMEad 00OPOHCHO-MPAHCNOPMHBIX NPOUC-
wecmeuil u msdicecmu ux nociedcmauti 8 Yomypmcekou Pecnyonuke 0o konya 2017 e.

The paper covers the statistical analysis and prediction of the number of road accidents as well
as the severity of their consequences in the Udmurt Republic. The cluster analysis of this region’s
territories has been conducted and three groups of territories with different accident rates have
been distinguished. The group with high accident rates included the territories with federal high-
ways. The regression models of the dependence of the numbers of traffic accidents and people in-
Jjured and killed during the accidents from qualitative and quantitative factors were built. The quan-
titative factors included the number of driving violations, the number of registered vehicles, the
number of driver’s licenses issued for the first time, the number of cases of driving under the influ-
ence, the number of employees in the Directorate for Road Traffic Safety and the trend component.
These models also take into account seasonal and territorial components which are qualitative fac-
tors included in the model after digitalization procedure of their quantitative version. To model the
dynamics of exogenous quantitative factors the adequate autoregression models were chosen. Us-
ing the developed regression models and predictive dynamics of input variables the prediction of
the number of traffic accidents and their consequences in the Udmurt Republic by the end of 2017
was made.

KaoueBble c10Ba: JOPOKHO-TPAHCIIOPTHHIE POHMCIIECTBUS, KJIACTEPHBIN aHAIHN3, PErPeCcCUOH-
HBIW aHAJIN3, TPOTHO3UPOBAHUE.

Keywords: traffic accidents, cluster analysis, regression analysis, forecasting.
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A. A. Tapadanos, TOKTOp COIMOJIOTHYECKHX HayK, mpodeccop, UenssOMHCKUA ToCcy1apCTBEHHBII
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OueHka BJMSIHUSI C€TEBOI OpPraHu3auuy TPy/Aa HA MHHOBAIMOHHYI0 AKTHBHOCTH PadoT-
HuKoB (Assessment of the Impact of the Network Organization of Labor on the Innovative
Activity of Employees)



IIpeocmasnensvt pe3yromamuvl CPAGHEHUsT IMRUPULECKOU OYEHKU UHHOBAYUOHHOU AKMUBHOCU
PAbomMHUKO8 Npu cemesoli opeanuzayuu mpyoa Ha npumepe KOMNJIEKCHbIX Opuead, pabomarnouux
Ha eOUHOM Hapsoe (CMmpoumenrbCmeo U mopeosiis), ¢ UHHOBAYUOHHOU AKMUBHOCHbIO KOJLIEKMUBOS,
pabomarowux no mpaouyuoHHOU UHOUBUOYATbHOU OP2AHU3AYUY MPYOd, MO eChb C UCNOIb308AHU-
eM HapsOHO-NOBPEMEHHOU CUCeEMbl ONIAMbL Mpyoa (MAWUHOCMpoeHue U Jicefie3nas oopoaa). Hc-
NOIb306ANUCL COOCMBEHHble dKChepumMenmbl asmopos. [loxazano, umo UHHOBAYUOHHAS AKMUG-
HOCMb 8 OPU2AOAX Npu cemesoll OpeaHU3aAyUL Mpyoa Moxcem 00 HAMuU pa3 NPeeocxooums UHHOBA-
YUOHHYIO AaKMUBHOCMb DPAOOMHUKOS, pAbOMAowux no mpaouyuoHHOU HAPAOHO-NO8PEMEHHOU
cucmeme OnaIamvl mpyod.

The paper presents the results of comparing the empirical assessment of innovative activity of
employees in the network organization of labor on the example of integrated teams working on a
single outfit (construction and trade), with innovative activity of the team working on traditional
individual labor organization, using the time-based wage system (machine-building and railways).
Experiments obtained by the authors are used. It is shown, that the innovative activity in the teams
at the network of labor organization may be up to five times greater than the innovative activity of
employees working on the traditional time-based wage system.

KuaroueBble ci10oBa: cereBas OpraHu3als Tpy/a, MHHOBAIIMOHHAS aKTHBHOCTh TIPU CETEBOM Op-
TaHU3alUy TPya.

Keywords: network organization of work, innovation activity in the network of labor organiza-
tion.
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M. B. Pomanosa, maructpant, Vbk['TY umenu M. T. Kanamnaukosa (M. V. Romanova, Master’s
Degree Student, Kalashnikov ISTU)

Oco0eHHOCTH CTPOMTELCTBA, PEKOHCTPYKUMH W MOJAEPHHM3AIMU CONMAIBHON HHPpa-
CTPYKTYpPbI Ha coBpemeHHOM 3Tamne (Construction, Renovation and Upgrading of Social In-
frastructure Nowadays)

Cmamus nocesawena pazpabomke mMemoouyeckux peKoOMeHOayull no opeaHu3ayuy cCmpoumeisb-
cmea, peKOHCMPYKYUU U MOOEPHU3AYUU COYUATbHOU UHPPACMPYKMYPbL HA COBPEMEHHOM dmane
oonvuwuncmea pecuonos Poccuiickoii @edepayuu 6 obwem u Yomypmcxou Pecnybauku 6 uacmmuo-
cmu. AKmyanbHoCmy 0AHHOU cmamovu 00YCI08/1eHa OCMPOli He0OXO0OUMOCMbIO U3bICKAHUSL OONOJI-
HUMENbHBIX PUHAHCOBBIX U HEDUHAHCOBLIX PECYPCO8 C Yeblo NPOBEOeHUs] KOMNIEKCHOU MOOEPHU-
3ayUU HCUTUWHO2O U 20POOCKO20 XO3AUCMEA, KOMOpAas mpedyem 0OHOBIeHUS KOMMYHAIbHOU UH-
@pacmpykmypsl Ha OCHO8¢ CO30AHUsL NPABOBBIX, OPSAHUZAYUOHHBIX, IKOHOMUUECKUX YCI08UL U
3HAYUMENbHO20 IUBAHUSL CPEOCME 8 OMPAC/b, B03MONCHO2O MONbKO 8 PAMKAX 20CYOApCMEeHHO-
YACMHO20 NAPMHEPCMEA.

AKYyeHmupoeano 6HUManue Ha OMCYMCMEUU OemailbHO NPOPAOOMAHHBIX NPAKMUYECKUX CXeM
UCNONL308AHUSL BCEX NPEUMYWECIE COMPYOHUYECMEd 20CYOAPCMBEHHbIX CIMPYKMYP U YACMHO20
busneca 8 cghepe cmpoumenbcmea 00bEKMO8 HCUTUUHO-KOMMYHATLHO20 XO3AUCEA U MOOEPHU3A-
yuu coyuanvHou ungpacmpykmypsi. Cucmemamuzupys u3y4eHHslll Mamepua, cOelan 8bl800, 4mo
paspabomannvle peKOMeHOayUuu U ONepamueHblil. MOHUMOPUHE 3a CIMPOUMENbCINEOM COYUATbHBIX
00bEeKMOo8 N03605IM 0OCMUYL COOMBEMCMBUL MEMNO8 PA3GUMUSL COYUATLHOU UHGPACMPYKMYpPbl
MemMnam pocma HCUlUWHO20 CMpoumenbCmea U npedCcmasiaom coooll Heobxooumvle yCcio6us O
00CmudICeHUsl 3a0a4 No YCOBEPUEHCMBOBAHUID MEXHOIOSUYHOCIU NPOYecca Cmpoumenbcmed u
MOOEpHU3AYUU KOMMYHATbHOU UHGPACMPYKMYPLL, 30 CYUEm 4e20 KAYeCmeo KOMMYHANbHbIX YCIye
07151 KOHEYHbIX nompeobumenei OyOem nosvIUamMbCsi NPU HEUSMEHHOU COUMOCHIU.

The paper is devoted to the development of guidelines on organizing the construction, renovation
and upgrading of the current state social infrastructure in Russian regions in general, and in the
Udmurt Republic, in particular. The relevance of this paper is due to the need of finding the addi-
tional financial and non-financial resources to carry out a comprehensive modernization of housing



and municipal economies. It requires upgrading the municipal infrastructure through the estab-
lishment of legal, organizational, economic conditions and significant infusion of funds into this
sector, which is possible with the help of public-private partnership.

Currently, there is an absence of the detailed guideline how to use the public-private partner-
ships’ advantages in order to construct social facilities and to upgrade social infrastructure. It is
concluded that the proposed recommendations and real-time monitoring will help to achieve
matching between the rates of social infrastructure development and housing construction. It repre-
sents the conditions, which are necessary to improve the construction process and modernization of
municipal infrastructure. Thereby the quality of public services will grow at constant prices.

KawueBble ciioBa: rocynapctBeHHO-uacTHoe mapTaepctBo ([TUIT), conmanbHas nHGPACTPyKTY-
pa, JKWIHMIHO-KOMMYyHasbHOe X03sicTBO (JKKX), cTpontenscTBO, MOAEpHU3ALUS.

Keywords: public-private partnership, social infrastructure, communal sector, construction, up-
grading.

YK 658.51.012

DOI 10.22213/2413-1172-2017-1-64-69
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AJITOPUTM pacyeTa IKOHOMHYECKHX HOPMATHBOB /IJIsl NJAHUPOBAHHUS TEXHUYECKOIro 00-
CJIY’KMBAHHUSI U PEMOHTA 00OPYAOBAaHUS U PbIHOYHOI cToMMocTH o0opynoBanus (Algorithm
for Economic Standard Calculation while Planning Equipment Maintenance and Repair and
Determination of the Equipment Market Value)

Cospemennule npomvluLIeHHble NPEONPUAMUL OCHAWAIOMCS 00POOCIOAUUM U YHUKATLHBIM 000-
pyodosanuem. B npoyecce sxcniyamayuu ono mepsiem ceou mexHuKO-3KCHIYaAmayuoHHble Kayecmed
2NABHBIM 00PA30M U3-34 UBHOCA U PA3PYUIEHUS. OMOENbHbIX Oemaineti, NOIMOMY CHUNCAeMCs MOoY-
HOCMb, MOWHOCMb, NPOU3BOOUMETLHOCMb U Opyeue napamempsl. /s becnepebotinol pabomol 060py-
008aHUSL € 3A0AHHBIMU MOYHOCMHBIMU XAPAKMEPUCTIUKAMU MPeOyemcst cCucmemMamuyieckoe mexHuye-
cKoe obcnyscusanue, mekyujue u Kanumaibhvle pemMoHmol. Tekyuwuti peMoHm — 5mo pemMoHm, ocyuye-
Ccmesiemvlll Osi 60CCMAHOBIEHUs pabOMOCNOCOOHOCMU 000PYOOBAHUL U COCMOSWULL 8 3AMEHEe UTU
B0CCMAHOBIEHULU €20 OMOENbHbIX COCIABHBIX Yacmell. Kanumanvholii peMOHm — peMoHm, 8bINOHse-
Myl 01151 0DecneyeHusi UCHPAGHOCIU U NOTHO20 UIU ONUZK020 K NOJIHOMY 60CCMAHOBIEHUsl Pecypca
000pY008aHUS C 3AMEHOU UIU BOCCMAHOBIEHUEM JIIOObIX e20 yacmel, 8KIoYdas 6asosvle (Nod 6az060u
HOHUMAIOM OCHOBHYIO 4aCmb 000pYO008aAHUs], NPEOHAZHAYEHHYIO O KOMIOHOBKU U YCMAHOBKU HA Hee
opyeux cocmagnuvlx yacmeti). Ilociepemonmublii pecypc 060py008anus 00IxHCeH COCMABIsAMb He MeHee
80 % pecypca Hos020 0b60pyOO8anus. 3ampamsl HA KANUMATLHBIN PEMOHM OCYUWECMEIAIOMC npeo-
npusmuem 3a cuem npou38o0UMbIX UM AMOPMUSAYUOHHBIX OMYUUCTEHULL.

Ha puvinounoii cmoumocmu 060py0o6anust ckasvléaemcst npogedenue KanumaibHo20 pemoHma:
N0 6IUAHUEM PEMOHMA PLIHOYHASL CIMOUMOCHb 000PYO00B8AHUS PE3KO NOBLIULAEMCAL.

Ilpeonazaemcs aneopumm pacuema KOHOMUYECKUX HOPMAMUBOS OJil NIAHUPOBAHUS MeXHUYe-
CKO20 ODCIYHCUBAHUSL U PEMOHMA 000PYOOBAHUSL U PLIHOYHOU CIMOUMOCMU 000PYO08AHUs, A MAK-
JKce bIIOK-cxeMa pacyema 3KOHOMUYECKUX HOPMAMUBOB.

Modern industrial enterprises are equipped with the expensive and unique equipment. In use
they lose their technical and operational qualities, mainly because of depreciation and destruction
of separate details, thus reducing the accuracy, capacity, performance and other parameters.
Smooth operation of the equipment with the set precision characteristics requires systematic main-
tenance, current and capital repairs. Maintenance is the repair which is carried out for mainte-
nance of the equipment consisting in replacement and restoration of its separate components. Capi-
tal repair is the repair which is carried out for ensuring serviceability and full or close to full resto-
ration of the equipment service life with replacement or restoration of any parts including basic
ones (basic implies here the main part of the equipment intended for configuration and installation
of other components on it). The post repair resource of the equipment must be not less than 80% of



a resource of the new equipment. Costs for capital repairs are performed by the enterprise due to
the depreciation charges.

Capital repairs exert impact on the market value of the equipment, with account of the repair the
market value of the equipment sharply increases.

The paper describes the algorithm of economic standards' calculation for the equipment mainte-
nance and repair planning and determination of the equipment market value. Besides, the flowchart
for the economic standard calculation is presented.

KawueBble cjioBa: alrOpUTM pacdyera 3KOHOMHYECKHMX HOPMATHUBOB, PBIHOYHAS CTOMMOCTH
000pyI0BaHUS, IOKA3ATENb PEHTA0CIBPHOCTH PEMOHTA.

Keywords: algorithm for economic standard calculation, market value of the equipment, indica-
tor of profitability of repair.
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JI. @. Hypemounoea, maructpant, VxI'TY umenn M. T. Kanamuukosa (L. F. Nuretdinova,
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HccaenoBanue kayecTBa yCcJayr B *KUJIHIIHO-KOMMYHaAJIbHOH cdepe (Ha npumepe YK «Ka-
May) (Study of the Quality of Services in the Housing and Communal Services (by the Exam-
ple of “Kama” Management Company))

Onucano uccredosanue Kawecmea yciye no cOOepHCAnuto U IKCHIYAMAYUU HCULbS, 8bINOI-
HEeHHOoe 8 JCUNOM Komniekce 6 2opooe Hocescke 6 2016 2. Llenv uccneoosanus — gvlagienue oc-
HOBHbIX HANPABLEHUll OJisl NOGbLULEHUS] KAYeCmea HCUTUWHBIX YCaye. B pabome 3ampacusaromces
maxue npobiemvl, KaK Kaiecmeo HCUTUWHO-KOMMYHALbHBIX YCIye, 6blCOKAsL CMOUMOCHb ee
npedocmasnenus u pocm yeH. llpoyecc ucciredosanusn 6xnouan 6 cebs: 8bl0Op MemoouKu npo-
8e0eHUsl, paspabomKy aHKemsl, paciem evl00pPKU, NPosedeHUe Onpoca U aHaIU3 coOOPAHHOU UH-
Gdopmayuu. B kauecmee ocho8HO20 Memooa ucciedo8anusi Obll 8blOPAH MemoO TUYHO2O UH-
mepevlo, UMewull OnpedesieHHble NPeUMywecmaa: npeonoiazaem pasvbaCcHeHus, KOMNemeHn-
HOCMb U 8bICOKUL 8bIX00 200H020 Mamepuana (noumu 100 %), nozeonsem noayuums omeenbvl
Ha omxpvimoule 60Npocwyl. Taxoce OvlLIa paccuumana GeIUNUHA MEXAHUYECKOU NOulaco80ll bl-
oopku. Ha ocnoge nposedeHn020 uccied08anuusi MOICHO COenamy 861800, YMO OOCMUNCEHUE Gbl-
COK020 YPOBHS KA4eCcmeda npedoCmasieuus HCUTUUHO-KOMMYHATbHBIX YCLye SA8IAeMcsl 0OHOU U3
2NIABHBIX Yenell Ynpasiaioueil KOMNAHUU U OOANCHO OblMb HANPABIEHO HA MUHUMU3AYUIO 3d-
mpam Ha ux npedocmasienue.

This paper describes a study on the quality of the content and operation of housing services pro-
vided in the residential complex in Izhevsk in 2016. The aim of the paper is to identify the main ar-
eas for improving the quality of housing services. The paper addressed issues such as the quality of
housing and communal services, the high cost of providing it, and higher prices. The research
process included: choice of methods, questionnaire design, sample calculation, survey conduction
and analysis of the collected information. On the basis of the study it can be concluded that a high
level of quality of housing and communal services is one of the main objectives of the management
company, and it should be aimed at minimizing the cost of their provision.

KawueBble ¢JI0Ba: )XUIHITHO-KOMMYHAJIBHBIC YCIYTH, Ka4eCTBO YCIIyT, MacCOBBIN OINpPOC, aH-
KerTa.

Keywords: housing and communal services, service quality, mass survey questionnaire.
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OuneHkKa 3JKOHOMHYECKOT0 POCTa HA OCHOBE aHAJM3a (PUHAHCOBOIO MOTEHUUAJA npeanpusaTus (As-
sessment of the Economic Growth Based on the Analysis of the Enterprise Financial Capacity)

0Ob0CHO8AHA 803MOIHCHOCb OYEHKU YCHOUHUBOCU YKOHOMUHECKO20 POCMA NPeONpUsmuUs ¢ y4emom 6eiu-
YuHbL €20 unancosoeo nomenyuana. Ha ocrnoee dannvix peanvrozo xossiicmgyoujeco cybvekma onpeoeiena
63aUMOCE:3b OAHHBIX NOKA3amenel, no Umo2am KOmopou NoCMpoeHa Mooeb YCMOUYUBOCMU IKOHOMULECKO20
pocma. Tlocmpoennas mooenb no3601aem 00bEKMUBHO OYeHUmb aKmopsl, OKasvisarowue Hauboavulee 8us-
HUe Ha U3MeHeHUe YCMOUMUBOCINU IKOHOMUYECKO20 POCMA, U pa3padomams peKoMeHOayuu no €20 NOSbIUEHUIO.

The possibility to assess the sustainability of the economic growth of the enterprise, taking into account
the magnitude of its financial capacity is justified in the paper. Based on the data of the real economic entity
the relationship of these indicators is determined, which resulted in a model of a sustainable economic
growth. The developed model allows for objectively evaluating the factors having the greatest impact on the
change in the sustainability of economic growth and to develop recommendations for its improving.

KiioueBble ciaoBa: yCTOWYMBOCTH KOHOMHYECKOTO pOCTa MPEANPHUATHS, (PUHAHCOBBIN MOTEHIIHAT
NPEIIPUATHUS, MOCIb OLCHKH YCTOMYHUBOCTH 3KOHOMHUYECKOTO POCTa.

Keywords: sustainable economic growth of the enterprise, financial potential of the company, model of
assessing the stability of economic growth.
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(T. P. Lagunova, PhD in Economics, Associate Professor, Kalashnikov ISTU)

A. 11. Jlazynos, couckatens, xkI'TY umenu M. T. Kanamnukosa (Ya. P. Lagunov, PhD Appli-
cant, Kalashnikov ISTU)

A. b. babunyesa, crynentka, xI'TY umenn M. T. Kanammuukosa (4. B. Babintseva, Student,
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IIporpammHo-1e/ieBOe IVIAHUPOBAHNE HA PernoHabHOM ypoBHe (Program-Goal Oriented
Planning at Regional Level)

Paccmompenst 60npocsl uChonb308aHUst NPOSPAMMHO-YENEBbIX Memo008 NIAHUPOBAHUs HA pe-
CUOHAILHOM YPOBHe HA npumepe pazeumus cepvl 0bpazosanus. Packpvimsl npobnemsr 63aumooeii-
CMBUsL OP2AHO8 GIACMU NPU POPMUPOBAHUL U PEATU3AYUL 20CYOAPCMBEHHBIX (MYHUYUNATIbHBIX) NPO-
2PamMm, a maxaice nPodIeMbl Kauecmed paspabomku u 3PHeKmusHOCHb Peanu3ayuu nPOSPAMM.

The paper describes the use of program-goal oriented planning method at a regional level by the
example of education sphere development. The emerging issues of cooperation between authorities
in the development and implementation of state (municipal) programs, as well as the problems of
quality of development and efficiency of implementation of the programs are revealed.

KiroueBble c10Ba: IporpaMMHO-IIEICBONW METOJ, IJIaHUPOBaHHUE, OIOKET, MporpamMma, moka-
3arenb, pa3BUTHE, 00pa30BaHUE, PETHOH.

Keywords: program-goal oriented method, planning, budget, program, indicator, development,
education, state.
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CoBepuieHCTBOBaHHME METOAUKH 00padOTKH pe3yabTaTOB IKCIEepTHOro onpoca (Improve-
ment of the Method for Processing the Expert Poll Results)



0Ob03Hayeno Heco8epuIeHCMBO MPAOUYUOHHO2O CNOCOOA 0OPAOOMKU Pe3YIbMAmo8 IKCHEePMHO-
20 onpoca, a MmakKaice npednoNHCeHd HOBAsL MEMOOUKA OYEHKU UX OOCMOBEPHOCU, 00eCnedusarwdsl
bonee moyHblil pacuem KoID@uyueHma coeraco8aHHOCMU IKCNEPMOE U NPeObABIAIOWASL NOBbI-
uieHHble mpeDOoBaHUs K YUCMOMmMe NPOBeOeHUs HAYYHO20 UCCe008AHUS.

Imperfection of the traditional way of processing the expert polls results is designated, and the
new method for assessment of their reliability is also proposed in the paper. This new method pro-
vides more exact calculation of the experts’ coherence coefficient; and it imposes the increased re-
quirements to the purity of carrying out the scientific research.

KiroueBble c10Ba: METOJ 3KCIIEPTHBIX OIICHOK, Y9€T BECOMOCTH JKCIICPTHBIX MHCHHM, TTOBBI-
IIeHUE TPpeOOBaHM K JOCTOBEPHOCTH PE3yJIbTATOB.

Keywords: method of expert assessment, accounting for ponderability of expert opinions, in-
crease in requirements to reliability of results.
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CymHOCTh M CTPYKTYPA NOHSITHS «Ka4eCTBO KU3HM»: 0030p KoHuenuuii (Essence and
Structure of “Quality of Life” Concept: Overview of Concepts)

IIpogeden amanus cywHocmu u cmpykmypvl noHAmus «kavecmeo dxcusHuy. CyoOvekmusHocms,
OUHAMUYHOCb U CTIOHCHOCTb KOMNIEKCHOU OYEHKU ONpedenun OUCKYCCUOHHOCIb MeMbl AHANU3A.
Hccnedosanue cywHocmu noHaAmus «Ka4ecmeo HCUsHu» OCHOBAHO HA KOMMNJIEKCHOM U3V4eHUuu no-
JIOJCEeHUU pAOA PA3IUYHBIX KOHYeNnyull U HanpasieHutl, Komopuvle OKA3aau 61UsHue Ha MHO2000pa-
3Ue MpaKkmo8oKk OAHHO20 MepMuHa. /lanHble KOHYenyuu paccmMompenvl 8 HAcmoAwel cmamoe.
Juckyccuonnocms onpeoenenuss cmpyKmypbl KAuecmed HCU3HU C8A3aHa ¢ Haruuuem 00abuo2o Ko-
JUYeCcmea pasiuiHbix N00X0008 K OyeHKe U hopMUPOBAHUI0 NepeyHs NOKA3amenel Kayecmed Heus3-
Hu. 11o0x00b1 u oyenusaemvie 0OvEKMUBHBIE U CYOBLEKMUBHbIE NOKA3AMENU PACCMOMPEHbL 8 Ha-
cmosweli cmamove, GblOeleHbl NoKazamenu, oyeHusaemvlie OONbUUHCIBOM —CHeYUaIUCmos
u uccneoogameneu. Takum oopazom, pe3yiomamsl AHAIU3A PA3TUYHBIX KOHYENYULL KA4eCmed HCU3-
HU U N0OOX0008 K (hOpMUPOBAHUIO Nepeuts e20 NoKa3ameell NO360IUIU YMOYHUMb €20 CIMPYKIYPY
U cyuHocmo.

This paper includes the analysis of the essence and structure of the “quality of life” concept.
This concept is debatable due to subjectivity, dynamism and complexity of the integrated as-
sessment and analysis. Research of the essence of the “quality of life” concept is based on
a comprehensive study of the provisions of a number of different concepts and trends that have
influenced the diversity of interpretations of the term. These concepts are analyzed in this pa-
per. The disputable definition of the quality of life structure is associated with the presence of a
large number of different approaches to the assessment and forming of indicators’ list of the
quality of life. Approaches and evaluated objective and subjective indicators are discussed in
this paper; figures estimated by most of experts and researchers are highlighted. Thus, the re-
sults of the analysis of various concepts of the quality of life and approaches to the formation of
the list of indicators made it possible to refine the structure and essence of the “quality of life”
concept.

KaoueBble cji0Ba: KauecTBO, KAUECTBO KU3HM, TIOKA3aTeIH KauyecTBa )KU3HU.

Keywords: quality, quality of life, indices of quality of life.
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Ontumanbnoe npasuwio npuema HIIIC ¢ DPSK-moayasinueii B ycJIOBUSIX HEPABHOMEPHOT 0
crnekTpa agauTuBHOi nmomexu (Optimal Procedure of Receiving Wideband Signal with QPSK
modulation at Uneven Spectrum of Normal-Mode Interference)

Paszpaboman anecopumm npuema wupoxononocrnoco cuenana ¢ DPSK-mooynayueii. Yumena me-
PABHOMEPHOCMb CREKMPAIbHOU NIOMHOCMU NOMEX, CO8USU YACTOM OMOENbHbIX UUPOKONOLOCHBIX
anemenmos cueHana. Ilonyuen aneopumm MaKcumanbHo20 npasoonoooousi OyeHKU UH@GOPMAYUOH-
HOU cocmaeadioueli CUeHaa.

The algorithm for receiving a wideband signal with QPSK modulation is developed. The spectral
density unevenness for interferences and shifts of frequencies for individual wideband elements of
the signal are taken into account. The algorithm for maximum feasible assessing the information
component of the signal is obtained.

KawueBble ¢JI0Ba: MIMPOKONOJIOCHBIN CUTHAJI, CABUTH YaCTOT, MAKCHMAJIBHOE TPaBI0NOI00HE,
nH(OPMAaLIMOHHAS] COCTABIISIONIAS.

Keywords: wideband signal, frequency shifts, maximum feasibility, information component.
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Anamms 3¢ PexTnBHOCTH NPOTOKO0/J0B MapmpyTu3anuu OLSR u AODV B jeraromeii cetn
FANET (Analysis of Efficiency for AODV and OLSR Routing Protocols in Flying Ad Hoc
Networks)

Cemu FANET (Flying Ad Hoc Networks) omnocamcs Kk kiaccy camoopeanu3yomuxcs Moouib-
noix cemeu (MANET — Mobile Ad Hoc Networks), c0e 6 kauecmee cemesvix Y3108 UCHONbIYIOMCA
becnunomuvle 1emamenvhbie annapamol. 1 1a6nas npodiema makux cemeii — obecnevenue npuem-
JIeM0o20 Kawecmea nepeodaiu u0eonomoxa ¢ bopma iemarowe2o y3ia Ha HA3eMHYI0 CIMAHYUI0 66U-
0y 8bICOKOU MOOUNLHOCMU V3108, HENPEOCKA3YeMOo20 U ObICMPO20 USMEHEHUsI Cemesol MOonoa0cun
u ocobeHnocmeti pabomsi NPOMOKOI08 MAPUPYMUZAYUL OAHHDBLX.

Ilpouszsooumcs 0630p 3¢ppexmusnocmu ucnonvzyemvix oas cemeiit MANET npomoxonog map-
wpymuzayuu 8 ycnosusax ¢yukyuonuposanus cemu FANET. /[ns oyenxu ux s¢pgpexmusrocmu 6vina
8bIOPAHA OCHOBHASL MEMPUKA KAYeCmea 0OCIYHCUBAHUSA — CPeOHUll KOdpduyuenm oocmasku na-
kemoe (PDRavr). /[na usmepenus smoti mempuxu 6 npocpammuou cpede NS-3 npogoounoce umu-
mayuoHHoe mooenuposanue nepedadu nakemos oanwHvix 8 FANET ons mpex 6uooe mapupymusa-
yuu: cmamuueckas, AODV u OLSR. Hccrnedosanue nposoounoco npu pasiuyHulx napamempax:
pasmep CMopoHbl Keaopama m, 8 npeoenax KoOmopo2o 0BUNCYMCS Jemyyue V3/bl, KOAUYecmeao y3-
JI08 N, Xapaxmep PAacnoiodiCeHUs U nepemeujeruss y3no8 r. Imo no3eoauno MaKkCuMaibHo npuoiu-
3UMb YCI08US UMUMAYUOHHO20 MOOENUPOBAHUS K YCIIOBUAM PEAbHO 0elUCmeyoueti cemu.

FANET networks are related to self-organizing mobile networks MANET, in which pilotless fly-
ing vehicles are applied as net nodes. The principal problem of this network is unsatisfactory qual-
ity of video data transmission from the board of a flying node to the ground station due to high mo-



bility of nodes, unpredictable and fast change of network topology and features of operation of
protocols for data routing.

The paper provides the review of efficiency for routing protocols applied for MANET networks
within functioning of the FANET network. In order to assess their efficiency, the basic metrics of
service quality was chosen — the average coefficient of delivery of packets (PDRavr). For measure-
ment of this metrics the simulation modeling of transmission of data packets to FANET of a network
for the static routing protocol, AODV and OLSR was carried out in the environment NS-3. The re-
search was made at various parameters: the dimension of the side of a square m within which the
volatile nodes are moving; the quantity of nodes n; and randomness of layout of nodes r. All this as
much as possible brought closer a simulation model to reality and allowed to collect as much as
possible data for the correct output of operation of protocols.

Kurouessble cioBa: mapmpytusanus, OLSR, AODV, FANET, MANET.

Keywords: routing, OLSR, AODV, FANET network, MANET network.
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Desiging a Real Mathematical Model of a Hexacopter in the Inertial Frame (Pa3padorka pea-
JIMCTUYHOM MaTeMaTH4YeCKOM MO/IeJIM FeKCAKONTEePa B HHEPUHUAIbHOM cHCTeMe KOOPANHAT)

This work focuses on the modeling of a six DOF hexacopter type Unmanned Aerial Vehicle (UAV).
Choosing a hexacopter is challenging in the field of control because it is a highly nonlinear, multi-
variable, and underactuated system, in addition to its advantages such as high maneuverability and
stationary flight. Underactuated systems, defined as mechanical system in which the dimension of the
configuration space exceeds that of the control input space, that is, with fewer control inputs than the
degrees of freedom. Modeling of such a system is not a trivial problem due to the coupled dynamics of
the aerial vehicle. The dynamic model is formulated using the Newton — Euler method for transla-
tional and rotational dynamics, and the contribution of this work is deriving an accurate and detailed
mathematical model of a hexacopter UAV by taking into consideration the disturbances acting on the
force and moment of the hexacopter for outdoor applications, which is not mentioned in other papers.

Hannoe uccredosanue nocésaueHo MOOEIUPOBAHUI) OECRUIOMHO20 JIeMmamelbHo20 annapama
(bJIA) muna eexcakonmep. BJIA muna eexcakonmep OMAUYAEMNCI CLOXCHOCIBIO YAPABIEHUs, MAK
KaK 6751emcsi HeIUHEUHOU MHO2OMEPHOU CUCMEMOT, 3A8UCUMOTL O MHOXNCECBA napamempos. B mo
JHce epemMsi eekcakonmep 06aadaem MmMaKuMiu NpeumMyujecmeamu, KaKk 6blCOKAsi MAHE8PEeHHOCMb U
cmayuoHapHocms nogema. Manonpugoonas cucmema onpeoesemcs Kak MexaHuyeckds CUucmemd, 6
KOMOpOU pa3mMepHOCmb NPOCMPAHCMBA KOHpuUypayuu npesviuiaen cooOmeemcmsylouuil noKasa-
meJib RPOCMPAHCMEa HA KOHMPOJIbHOM 8X00e, MO eChib UMEEnICsl MEHbLUee KOIUYECMB0 NePeMEeHHbIX
Ha 6xode, uem cmeneneu c80000bl. Moodenuposanue OaHHOU cUCmeMbl He A6Aemcs MPUBUAIbHOU
3a0auell N0 NPUYUHEe CRAPEHHOU OUHAMUKU TemamelbHo20 annapama. Junamuyeckas mooens ¢op-
MYIUPYemcs ¢ UCnoavb3osanuem memooa Hvtomona — Diinepa ons nocmynamenvHoll u epawames-
Hotl ouHamuku. [lannas paboma npedcmasisiem mouHy0 U HOOPOOHYIO MAMEMAMU4ecKyro Mooeb
BJIA muna cexcaxonmep, npunumas 80 GHUMAHUe NOMexu, OelCMBYIouie Ha CUlbl U MOMEHM 2eKCa-
Konmepa Oisi NPUMEHEHUsT 8 OMKPLIMOM NPOCMPAHCMEe, KOmopble He Obliu YNOMSHYMbl panee 8
opyaux pabomax.

Keywords: UAV, hexacopter, nonlinear, coupled.

Kirouessble cioBa: bJIA, rekcakornrep, HEIMHEUHOCTb, CONPSIKEHHOCTb.



YK 303.732.4

DOI 10.22213/2413-1172-2017-1-95-98

B. C. Knexoskun, TOKTOp TeXHUYECKUX Hayk, mpodeccop, VkI['TY umenn M. T. Kanamuukosa
(V. S. Klekovkin, DSc in Engineering, Professor, Kalashnikov ISTU)

O. b. I'onvyosa, xkanauaatr TexHudaeckux Hayk, noueHt, Vok['TY umenn M. T. KamamnukoBa
(O. B. Goltsova, PhD in Engineering, Associate Professor, Kalashnikov ISTU)
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IMonnep:kka NPUHATHSI PelIeHUI P MOCTPOEHUH MOJIeJH YIPaBJeHUs WHIHBHIYAJIbHOI
TpaekTopueii 00yuenus cryaenra (Decision Support when Building a Management Model for
the Individual Trajectory of Student Learning)

Kpumepuem kauecmeéa nooecomoseku MonoOblx CHeYuarucmos sAGNsaemcs YypogeHb Ux Komne-
meumuocmu. Ymobwvl cneyuanucm 0wl 80CMPEOOBAH, HYICHO 20MOBUMb €20 NOO0 MO NPeonpu-
amue, 20e oH Oydem pabomamu. [ 3mMo20 He0OX00UMO pazpabomams UHCMPYMeHmbl, N0360-
JAWUe KancooMy CmyOoeHm)y Cmpoums C8010 UHOUBUOVAIbHYIO MOOelb MPAeKmopuu 00yueHus.
Peanusayuio 3a0auu npeonacaemcs ocywecmeums yepe3 a8MOMAMuU3UPOSAHHYIO CUCMEM) NOO-
0epIICKU NPUHSIMUSL PeUleHUs, KOMopas No360JUm NO8bICUMb 00bEKMUBHOCMb OYEeHKU Npu No-
CMpoeHUuU mpaekmopuu 00yueHus cmyoeHma.

The level of competence is a criterion of quality of training the young specialists. In order to
train the highly-demanded specialist, the student should be prepared for a specific enterprise he
will work at. For this purpose it is necessary to develop the means that allow each student for de-
veloping an individual model of his learning trajectory. It is proposed to implement this task by
means of an automated system of decision support, which allows for increasing the objectivity of
assessment when developing the trajectory of student learning.

KiroueBble c10Ba: cuctemMa MOIICPKKUA MPUHSATUS PEIICHUN, MOAETh TPACKTOPUH OOyYEHUS,
OIIEHKa KOMITETEHTHOCTH, KOMITOHEHTHI MHPOPMAIIMOHHOW CUCTEMBI.

Keywords: decision support system, model of learning trajectory, competency assessment, com-
ponents of the information system.
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BexkTopu3anus crapociaaBsaHCKHX ne4vaTHbIX TekcToB (Vectoring Old Slavonic Printed
Texts)

Ce200Hs, K020a yughposvie MexHoI02UU 3AHUMAIOM TUOUPYIOWUEe NO3UYUU HAPSOY CO BCEMU OC-
MATLHLIMU, OCIPO CIMOUM 80NPOC O COXPAHEHUU UCIOPUUECKO20 HACLeOUsl Nymem nepeeood e2o 8
EKMPOHHBLIL hopmam.

Paccmompena eexmopmnas obpabomka cmapociagaHcKux nepeonedamHuvix U30aHull 6 pa3Hblx
NPOCPAMMHBIX CPEOCMBAX.

Paccmompenvl 6exkmopuzamopsi, paboma KOMopvix OYeHUusaemcs no pacno3HA8AHU0 CmMapo-
crnassinckoz2o mekema. OCHOBHbIM Kpumepuem CpasHeHus a61Aemcs NOCMpoeHue CKelemona 6 npo-
epamme. Ilpugedenvi pe3yiomamol CpaAGHEeHUs NPOSPAMM.

Since digital technologies have the leading positions along with all the other ones nowadays, the
problem of keeping the historical heritage by its translation to the electronic format is of the pri-
mary importance. This paper considers the vector processing of old Slavonic first-printed editions
by different software means. Vectorizers are assessed from the point of view of recognizing an old



Slavonic text. The main criterion of comparison is the development of the skeleton within a definite
software program. Results of comparing these programs are given.

KiroueBble c10Ba: pacTpoBoe M300paKeHHE, BEKTOPHOE M300pakeHNE, BEKTOPH3ATOP, CKEIe-
TOH, CTapPOCJIABSTHCKUH TEKCT.

Keywords: bitmap, vector image, vectorizer, skeleton, old Slavonic text.
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ABTOMATH3HPOBAHHBIN pacyeT pa3MepHBIX IeNeil ¢ MmepeMeHHbIMH MepeIaTOYHBLIMH OTHO-
HIeHHSIMH HA OCHOBe HHTEPBAJbHBLIX MeToA0B onTuMm3anuu (Automated Calculation of Dimen-
sional Chains with Variable Transmission Ratios Based on Interval Optimization Methods)

Paboma noceswena npobnemam mounocmu pacuema cioxcuvix pazmepuwix yenetl (PL]) ¢ noosuoic-
Holmu 36enbamu 6 cogpementbvix CAIIP. [Ipusedensi npocmule npumepul, 8 KOMOPLIX CyWecmayrouue
KoMMepyecKue pacyemmuvle CUCEeMbl He MO2YN 2apaHmuposams moyHocms pe3yibmamos. llpeonaza-
emcs paccmampusams 3a0ayy paciema pasmepHou yenu Kax 0ee 3a0aqu 2no0antbHou OnmumMu3ayuu u
UCNONBb308aMb ANOPUMM 2N0OANLHOU UHMEPBATILHOL ONMUMUZAYUY NO Memody XanceHa, Komopblil
N0360J1Aem peuams peaibhble N0 CIOHCHOCMU 3a0adl ¢ 8bICOKOU MOYHOCMbIO 34 PA3YMHOE 8DEMS.
IIpedcmasnenvl pesynomamol NPUMEHEHUS COBPEMEHHBIX UHMEPBAILHBIX YUCTEHHbIX MEMOo008 ONMmu-
Muzayuu 015 peweHus 3a0a4u ¢ 2apaHmuposaHHou Hanepeo 3a0aHHOU MOYHOCMbIO HA NpUMepe 3a0a-
yu pacuema cnyckogoz2o mexawusma nucmonema IICM. Ilpumenenue cospemeHHbIX UHMEPBANbHBIX
YUCTIEHHBIX MemOo008 ONMuMU3ayuu 0Jia 3a0a4 paciema pasmepHuIX yeneti 8 ooujel OnmumMu3ayuoH-
HOUl NOCMAHOBKe NO360J15eM KAYeCm8eHHO peuams peaibHbie 3a0aqu pacuema PL] ¢ nepemennbimu
nepeoamoyHbIMU OMHOULEHUSMU C BbICOKOU 3A0AHHOU MOYHOCIbIO 30 NPUEMAEMOE BPEMS.

TThe research refers to difficulties relating the calculation accuracy of complex dimensional chains
(DC) with mobile units in modern CAD systems. The simple examples are given, where existing com-
mercial design systems can't guarantee the accuracy of results. It is proposed to consider the problem of
calculating the dimension chain as two global optimization problems and use an algorithm for global
interval optimizing by method of Hansen that allows for solving real complex problems with high accu-
racy in a reasonable time. The paper gives the results of applying the advanced interval numerical
methods for optimization to solve the problem with the guaranteed assigned accuracy by the example of
calculating the Makarov gun trigger mechanism. Application of the advanced interval numerical meth-
ods of optimization to the problem of calculation of dimensional chains in the general optimization
statement allows for solving qualitatively the real problems of calculating the dimensional chains with
variable gear ratios with the high assigned accuracy in a reasonable time.

KuroueBble cjioBa: pazMepHasl Liellb, pacyeT, CIyCKOBOW MEXaHHM3M IHCTOJIETa, MepeMEHHbIE
MepeaTOYHbIe OTHOIICHHSI, MHTEPBAIBLHBIE METOIbI ONTUMHU3AIUH.

Keywords: dimensional chain, calculation, gun trigger mechanism, variable gear ratios, interval
methods of optimization.
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IIpo0JieMHO OpMEHTHPOBAHHBIN AJITOPUTM YIPABJIECHUA 32aXBATOM 00bEKTOB MAHUILYJISITO-
poMm 4esioBekonogo6Horo podora (Task-Oriented Algorithm for Two Human-Like Ambidex-
trous Robotic Hands Control)



IIposeden ananuz npoobIeMHO OPUEHMUPOBAHHO2O0 3AXEAMA, YYUMBIBAIOWUL 3A0aYU COKpauje-
HUSL CTIOHCHOCIMU U OOCIMUNCEHUSL 2UOKO20 U cmMadUuIbHO20 3axéama. /s pe2yiuposKi Noa0H#CeHus
MAHURYIAmMopa u 00vbeKma 8 npoyecce peanu3ayuu aieopumma 3axeama UCNOIb3Yemcsi 6eKMop
HOpManu, onpeoensiowull opueHmayuio pyku. /[nsa onucanus o6vekma ucnoib3yemcs npeocmasie-
Hue nepemennol wupunou nyavca (IILIII), npu smom 3HaueHus yeno8 opueHmayuu mpexmepHou
Mooenu npeobpasylomcs 6 8eludUHbl WUpUnsl nyavca. /na evibopa naubonee nooxoosue2o pacno-
JIOJICEHUsL U (hOPMbL PYKU NPU 30X8aMe NPUMEHSAEMC S YUKTUYEeCKULL Memood CONOCMAasienus 00bek-
ma (L{CO), ucnonv3yrowutl cnaatiibl mpexmepHol Mooeiu 00beKkma u aieopumm a0anmayuy Kpu-
BU3HBL. DKCNEPUMEHMbL NOKAZANU, YO AHATU3 OBUNCEHULL 3aX6AMA BO3MOICEH HE3ABUCUMO O €20
CUbL; KpOMe moeo, cledyem NPUHUMAMb 60 GHUMAHUE C8A3b MeXCcOy CYCmasamu naivyes. IKcne-
PUMEHMbL MAKJHCe NOKA3ANU, YMO KOOPOUHAYUS MeNCOY O8YMS PYKAMU, OCHOBAHHAS HA Memode,
UCNONBL3YIOWeEM Y20l HAKIIOHA HOpMAnu, npediazaem O0OCMamo4yHo Obicmpoe u MmoyHoe peuleHue
071 WUPOKO2O CHEeKMpa NpuMeHeHull. Badxicuvim pe3yiomamom ucciedo8anus maxice Asaemcs
861600 COOMHOUIEHUsI MOYHOCMU 3AX6aMa U yena opueHmayuu u apkocmu odovekma. Koneunas
yeb UCCIeO008AHUS 3AKII0UAENCs 8 UHMe2PAYUU YAPABIEHUsL KUCMbIO U OCMATbHLIMU YACMAMU PY-
KU KAK eOUHbIM YeabiM, NpeodomepaujeHuu CmoaKHO8EeHUU U OOCTMUMNCEHUU MOYHOU KOOPOUHAYUU,
no360.s0uell UCNOIb308aMb POOOMUUPOBAHHBLE MAHUNYISMOPbLL 8 TH0OOM NPUTONCEHUU, 20€ Pa-
boma npeononazaem onpedeyeHHbvlll psd 3a0ay. cnacameibHvle padomvl, NPOU3BOOCMBE0, Meou-
YUHCKUe Onepayuu u npou3eo0Ccmeo npome3o8.

Task-oriented grasp analysis was made concentrating on the reduction of complexity to achieve
adaptable and stable grasps. The hand orientation normal was used for the alignment between the
hand and the object. A Varying Pulse Width Form was used to represent the object, where the val-
ues of 3D model orientation angles were converted into pulse width values (VPWF) of the objects,
and an object matching loop (OML) was used to choose the most suitable hand shape, using defined
splines of the overall 3D model of the object, and a curvature adaptation algorithm. The experi-
ments showed that we can analyze the gestures of grasping regardless of grasping power, and
showed that there is a strong relation among finger joints. The experiments also showed that coor-
dinating between the two hands based on the Normal Inclination method offers a more generic,
speedy, and precise solution for a wide range of robotic applications. One of the important results
was in deriving a relation of the precision of the grasp due to the object angle of orientation and
brightness. The final aim of this research is to integrate the control of both arms and hands as one
entity, avoid collision, coordinate between them, and use them in any application where labor in-
volves a specific series of tasks: for rescuing, manufacturing, making surgery, and artificial limbs.

KawueBble cioBa: pyka po0oTa, CHIDKEHHE CIIOKHOCTH, MPOOJIEMHO OPHEHTHPOBAHHOE YITPaB-
JICHHE, KOOPIUHAIIVSI B MHOTOAar€HTHBIX CUCTEMaX.

Keywords: robotic hands, complexity reduction, task-oriented control, mechanism drive, multi-
agent coordination.
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OCHOBBI AJITOPUTMA ONITHMHU3ALUM CTPYKTYPHI TeNJIOU30SIHOHHBIX MOPUCTHIX MaTepHa-
J0B (Basics of Optimization Algorithm for Insulating Porous Materials Structure)

Ce200Hs 6 c653U € yorcecmoyenuem mpebosanuii N0 menio3awume 30aHUll U COOPYHCEHUU 3aMeMHO
803pOC CNPOC HA KayecmeeHHble MenaioU0NAYUOHHbIE NOPUCTbIE MAMEPUAbl, 3a0a4l CO30AHUs KO-
MOPBIX CEA3AHBL C HEONPEOeNeHHOCMAMU 8 PA3IUYHBIX 00IACmAX. Dmo, 6 nepeyio ouepedb, Heonpeoe-
JIEHHOCMb YCNI08ULL PeasibHO20 (YHKYUOHUPOBAHUS OYOYUWUX KOHCIPYKYULL U HEeONpeOoeNeHHOCHb CO80-
KVIHOCMU 3a0ay, KOMopble OYeHUusaromes Kpumepusamu sgpgexmusnocmu. B cmamve obocnosana He-



006X00UMOCMb NOCMPOEHUS MAMEMAMUYECKUX MOOeell 3a8UCUMOCTEN PA3TUYHBIX NAPAMempos Ma-
Mepuanos u npeoiazaemcs Memoo NOCMpOeHUs. KpUmepus menionposoOHOCm NOPUCO20 Mamepua-
J1a Ha npumepe NeHOOemoHa HeagmMoKIABH020 meepoerus. TenionposoOHOCHb NOPUCIBIX MAEPUATOSB
HAanpamyo 3a8ucum om XapaKmepa nopucmocmu U Onpeoeisiemcs niomHocmolo. B coomeememeuu c
IMUM YMBEPHCOEHUEM NPOBEOeH AHANU3 MENJonepeHoca 8 neHobemonHom oOnoke. Ilepenoc menia
paccmomper uepe3 NeHOONIOK 8 YeloM, OMOENbHO PACCMOMPEHbI CEOUCMBA €20 COCMABNAIOWUX, KOMO-
puvle hopmupyiom obwull MenionomoK: YeMeHmMHOU Mampuybl U Nop, 3aNOJHEHHbIX 6030yxom. Hc-
NONb3068AHBL (PYHKYUOHATbHBIE 3A6UCUMOCIU NAPAMEMPO8 MENIONOMOKA OM GlAHCHOCMU, NOPUCMO-
cmu, pasmepa u KOaudecmea nop, COOePHCAHUsL 8 HUX 800bl, CIPYKMYPblL YeMeHMHOU Mampuybl. Bul-
gedeHa hopmyna 0ns onpedeneHus 3HaveHUus: Koagguyuenma menionposooHocmu neHobemona. Pop-
MAnU308aHA 3a0a4a ¢ NOUCKOM Kpumepues ONmMumMaibHocmu 0Jis NeHOOEMOHHbIX KOHCIMPYKYULL, KOMO-
pas peuwiaemcs MemoooM MHOLOKPUMEPUATLHOU ONMUMUSAYUL.

Nowadays due to the toughening of requirements for thermal protection of buildings the demand
for high-quality insulating porous materials increased significantly. The development tasks are as-
sociated with uncertainties in various areas. At first, they are the uncertainty of the real functioning
of the future construction and uncertainty of the set of tasks which are evaluated by the perform-
ance criteria. In the paper the necessity of developing the mathematical models of dependences of
different material parameters is grounded. The method of creating the criterion of thermal conduc-
tivity of a porous material is proposed by the example of foam non-autoclave concrete. The thermal
conductivity of porous materials depends on the nature of the porosity. It is also determined by the
density. In accordance with this statement the analysis of heat transfer in concrete block is done.
Heat transfer is considered through the foam block as a whole and through its components sepa-
rately: cement matrix and pores filled with air. The functional dependence of the flow parameters
from the humidity, porosity, size and number of pores, the content of water in them, and the struc-
ture of cement matrix are given. The formula for determining the coefficient of thermal conductivity
of foam concrete is presented. The task of finding the optimality criteria for foam concrete con-
structions, which can be solved by multi-criteria optimization, is formalized.

KawueBble cj10Ba: TEIIONEPEHOC, TICHOOCTOH, MAaTPHIIA, MTOPHI, TEIUIONPOBOJHOCTh, KPUTEPHU
ONTUMAJILHOCTH.

Keywords: heat transfer, foam concrete, matrix, pores, thermal conductivity, optimality criteria.
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®uznyeckoe Bocnutanue poccuiickux cryaeHToB B XX n XXI Beke (Physical Education of
Russian Students in the XX and XXI Centuries)

Ananuz ghuzuveckozo 6ocnumanusi 6 Hawiell cCmpane NO360JiAem KOHCMAMUPOSAmMs, Ymo e20
pazeumue xapakmepusyemcs nepuoOUtecKol CMeHOU HANpagiIeHHOCMU U NPUOPUMEMO8 COOepICa-
HUs. Dmu npuopumembl HANPAMYIO CEA3AHbL C 6HEUIHell NOTUMUKOU 20CY0apCmed, ¢ COCMOSHUEM U
YposHeM 300p08bsi HAYUU, C HOBLIMU MEeOPeMUYeCKUMU U NPAKMUYECKUMU HAYYHbIMU pa3padoom-
Kamu 6e0yuux yueHslx u nedazo2oe cmparvl. CMena HanpasieHHoCmu — 0080IbHO YACMOe A8NeHUe
8 omeyecmeeHHOM PU3UUECKOM BOCNUMAHUU 6 BbICUIUX YUeOHbIX 3asedenusx. lIpuuuna maxoeo
AGNIEHUS 3aKTI0HUAEmCsl npexcoe 6ce20 8 MOM, YMO CO30aHue MemoOouKu u3uieckou Kyabmypol
8 00PA308aMENLHBIX YUPEHCOCHUAX HAWEU CMPAHbl NPOXOOUIO 8 YCI08UAX, Ko20a euje He Obliu
paspabomanvl OCHO8HbIE KOMNOHEHMbl HAYYHO-MEMOOUYeCKUX 0CHO8 camotl oucyuniunsl. Ha pas-



HbIX 3MANax cMaHoB1eHus npeomema yueoH0-60CnUMAamenbHbulll NPOYecc OPUeHMUPOBAIC HA PA3-
Hble Yeau: B0eHHAs NO020MOBKA, NOO20MOBKA K MpPY0o8ol 0esamenbHOCU, KOMMYHUCIUYECKoe
gocnumarue u GopmMuposanue H0802o uenoexa, nod2omoska K coave Hopm komniexca I'TO; noo-
20MOBKA CNOPMUBHO20 pe3epaa, opMuposanie KoMnemeHyul u m. o.

Analysis of physical education in our country shows that its development is characterized by the
periodic change of direction and priorities of the content. These priorities are directly linked to for-
eign policy, with the state and health of the nation, with new theoretical and practical scientific de-
velopments of leading scholars and teachers in the country. Change of direction is quite frequent in
domestic physical education in higher educational institutions. The reason for this phenomenon is,
first and foremost, that the establishment of the methodology of physical education in educational
institutions of our country took place in an environment where even basic components of scientifi-
cally-methodical fundamentals of the disciplines were not developed. At different stages of the sub-
ject formation the educational process has been focused on different objectives: military training;
preparation for employment; Communist upbringing and the formation of a new man, preparation
to the complex of GTO norms; training sports reserve; formation of the competences, etc.

KawueBble cjioBa: BhICIINE YUeOHBIC 3aBEICHUS, CTYACHTHI, pad04re MPOrpaMmbl, GU3NUecKast
KyJIbTypa, (pu3udeckue ynpaxHeHusl, (U3ndeckoe BOCIIUTAHNUE.

Keywords: higher education institutions, students, work programs, physical training, exercise,
physical education.
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OcoOenHocTn (GopMUPOBAHMS KOMMYHMKATHBHOW KOMIIETEHIUH MPH OOyYeHUM HHO-
CTPAHHOMY SI3BIKY CTY/1eHTOB B TexHn4eckoM By3e (Developing Communicative Competence
of Students Studying Foreign Language at the Technical University)

Cmamvs nocsesujena 0coOeHHOCmAM (QOPMUPOBAHUSL UHOAZBIYHOU KOMMYHUKAMUBHOU KoMNe-
meHyuu cmyoeHmos 8 mexHuieckom gyse. Paccmampusaiomes oCHO8Hble NOHAMUSL KOMNEMEHMHO-
cmno2o nooxooa. Ocoboe Humanue yoenaemcs Memooam U npuemam Gopmuposanus KOMMYHU-
KamusHot komnemenyuu 6 xooe peanuzayuu npoexkmos « CATCH» u «Oxkcghopockoe kxauecmeo 6
gvicuiel wikoney Ha kageope «Anenutickuu azvik» Mowcl TY umenu M. T. Kanawnukosa.

The paper describes some peculiarities of developing a foreign language communicative compe-
tence of students at a technical university. The paper presents the basic concepts of competency-based
approach. It focuses on the methods and techniques of developing a foreign language communicative
competence applied in “CATCH” and “Oxford Quality in a Higher School” projects implemented at
the English Language Department of Kalashnikov Izhevsk State Technical University.

KiroueBble c10Ba: KOMIETCHIINS, UHOS3bIYHAS KOMMYHUKATUBHAs KOMIIETEHIUS, KOMIIETEHT-
HOCTHBIN ITOXOI.

Keywords: competence, foreign language communicative competence, competency-based approach.
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U A. Mapmvanoea, KaHIUAAT NEJArOTMUECKUX HAyK, TOLEHT, CapamyJbCKUH MOJIMTEXHHUYE-
ckuii uHCTUTYT (dumuan) UxI'TY umenun M. T. KanamuaukoBa» (I. A. Martyanova, PhD in Educa-
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Juajor KyJbTyp KaK MeIarornyeckasi Kareropus B MOJUKYJILTYPHOM 00pa30BaHUM CTY-
nenToB By3a (Dialogue of Cultures as a Pedagogical Category in Multicultural Education of
University Students)



Obocnosana HeobOXo00UMOCMb BHEOPeHUs. KOHYenyuu Ouaioea Kyibmyp 6 o0pazo8amenbHblil
npoyecc cospemenno2o 8y3a. Onpedenen nedazocudeckuti Cmamyc ouanoea Kyismyp Kaxk memooo-
JI02UYECKOU OCHOB8bI NOAUKYIbMYPHO20 00pazoeanus. Coerana nonvimka pacKkpulb CO0epixca-
meJbHble ACNeKmbl OUAN02a KYJIbmyp KaK nedazo2uieckou Kame2opuu.

The paper proves the necessity of introducing the concept of a dialogue of cultures in the educa-
tional process of the modern University. Pedagogical status of the dialogue of cultures as the meth-
odological foundations of multicultural education is defined. An attempt is made to reveal meaning-
ful aspects of cultural dialogue as a pedagogical category.

KawueBble c0Ba: IUajIor KyJlbTyp, MOJUKYJIBTYPHOE 00pa3oBaHWE, MOJIUKYJIbTYpPHAS JIMY-
HOCTb, MEXKYJIbTYPHOE O0IIICHHE, 00pa30BaTeIbHBIN MPOIIECC.

Keywords: dialogue of cultures, multicultural education, multicultural identity, intercultural
communication, educational process.
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B. C. Koorcesnukos, kannunat nenarorndeckux Hayk, VDxkI'TY umenu M. T. Kanamnukosa
(V. S. Kozhevnikov, PhD in Education, Kalashnikov ISTU)

A. A. Cmupnos, Ilepmckuii BOGHHBI MHCTUTYT BOMCK HalmoHainbHOU rBapauu Poccuiickoit de-
nepauuu (4. A. Smirnov, Perm Military Institute of Russian National Guard)

IMoka3ateqn ¢u3nvecKoil MOATOTOBJIEHHOCTH KYPCAHTOB HMHKEHEPHBIX CHelHaJbHOCTel
IlepMcKOro BoeHHOr0 MHCTUTYTA BONCK HAallMOHAJIbHOW reapauu P® Ha ocHoBe yuyera Omo-
Heprernyeckux Tunos opranusma (Indexes of Physical Preparedness of Cadets of Engineer-
ing Specialties of the Perm Military Institute of National Guard Troops of the Russian Fed-
eration on the Basis of Bioenergetic Types of the Body)

Ananusupyromes noxazamenu Quauyeckol no020moieHHOCMU KYPCAHMO8 UHICEHEPHBIX CHe-
yuanvrocmeti llepmcko2o 60enH020 UHCMUMYmMAa 80UCK HAYUOHANbHOU 28apouu PP ¢ paznuunvimu
Ouosnepeemuyeckumu munamu opeanuzma. Lleavio uccie0oeanus A6Un0CL uyyeHue ypoeHs usu-
YyecKou N0020MOBNIeHHOCMU KYypcanmos I—4-x Kypcos unicenepHulx cneyuanrvrHocmeu Ilepmckozo
B0€HHO20 UHCIMUMYMA BOUCK HAYUOHANbHOU 26apouu P na ocnoee yuema OuosnepeemuyecKux
munos opeanuzma. B uccneoosanuu npunumano yuacmue 80 xypcanmos (1-u kypc n = 20, 2-ii kypc
n = 20; 3-ii kypc n = 20; 4-ii xypc n = 20). [na onpedenenuss npuHaoIeHcHOCMU KypCaHmos K on-
PeoeleHHOMY OUOIHepeemU4ecKoMy Muny UCHOIb308AIACy MEMOOUKA IKCHPECC-OYeHKU QYHKYUO-
HAIbHO20 COCMOANUA U pe3epeHbIX 6o3modicHocmeti opeanusma D&K Test. Kypcanmog 1-2-1i 6uo-
IHepeemu4ecKux 2pynn Mvl OmHecau K aspooromy muny. Kypcanmog 3-ii 6uosnepeemuyeckou
epynnol — K cmewannomy muny. Kypcanmor 4-5-1i buosnepeemuyeckux epynn Obliu omHeceHvl K
anaspooHOMy muny.

Buvisgneno, umo na 6cex Kypcax 8 pasiuyHOM COOMHOWEHUU Npeocmasienvl KypCcanmvl mpex
OuosHepeemuueckux munos. B cpeonem na 6cex uemvipex Kypcax K aspoOHOMY mumy npuuaoiie-
acum 37,5 % Kypcanmos, Kk cmewiannomy muny — 26,25 % u k anaspobnomy muny — 36,25 %. B
bonvuUHCMEe Cyuaes 80 6cex mecmax Hauboee 8blCOKUe 3HAYEHUS NOKA3AHbl KYPCAHMAaMU cMme-
WaHHo20 muna, a Haubonee HU3KUe — KYPCaAHMAamu aspooHo2o mund.

The paper analyzes the indexes of physical preparedness of cadets of engineering specialties of
the Military Institute of national guard troops of the Russian Federation with different bioenergetic
types of body. The aim of the study was to investigate the level of physical preparedness of students
of 1-4 courses of engineering specialties of the Perm Military Institute of national guard troops of
the Russian Federation on the basis of bioenergetic types of the body. The study involved 80 stu-
dents (year 1: n=20; year 2: n=20; year 3: n=20; year 4: n=20). To determine the membership of
students to a particular type of bioenergy the technique of Express assessment of the functional
state and reserve capacity of the organism D&K Test was used. We have assigned cadets of the Ist-



2nd bioenergetic groups to the aerobic type. Cadets of the 3rd bioenergy group were assigned to
the mixed type. Cadets of the 4th-5th bioenergetic groups were assigned to the anaerobic type.
1t is revealed that there are three cadets’ bioenergetic types in different ratios in all courses. On
average, among all four courses 37.5% of the students are referred to the aerobic type, 26.25% to the
mixed type and 36.25% to the anaerobic type. In most cases, in all tests the highest values are shown
by the cadets of the mixed type, and the lowest values are shown by the cadets of the aerobic type.
KaueBble cjioBa: 00MOPHEPTETHUECKUI TUTI, KypCaHTBI, (PU3HUECKas OATOTOBICHHOCTb.
Keywords: bioenergy type, cadets, physical fitness.
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A. A. Kaposn, xannunaT OWOJIIOTMYECKUX HAYK, JOLIEHT, | 7a30BCKUN WH)KEHEPHO-IKOHOMHU-
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Meaununckasi aKTUBHOCTH CeMbH, €€ 3HAYEHHE B YIPAaBJIeHUHU 310POBbLEM /eTeil mepBoro
roaa :xu3nu (Medical Activity of the Family, Its Importance in Controlling the Health of the
First-Year Babies)

Ilposeden amanuz numepamypHuix UCMOYHUKO NO GbIAGIEHUIO POOUMENbCKOU CBA3U CO 300-
poevem Oemell U OYeHKU 0OOCHOBAHHOCIU UX OesIMENbHOCIU, VCI08ULL U MEXAHUZMO8 0esamenbHO-
cmu. Ilo OanHbiM yumupyemvix agmopos 6biA6leHd B3AUMOCEA3b MeNHCOY YPOBHEM MeOUYUHCKOU
AKMUBHOCMU U 0OPAZOM HCUSHU CEMbL.

Aemopamu cmamovu HOKA3aHO, YMO ) 0emell Nepeoco 200a HCUZHU BeOVUUMU ABTAIOMCI COYU-
anvHble U MeOUKo-ouoIocuYecKue Qakmopsl, NOIMOMY HOBIUAMb HA COCMOAHUE 300P08bs pedeH-
Ka 803MOJCHO C NO3UYULl neouampa, obecneueHno20 uHmezpayuell 3HaHUuli MeoOUuKo-CoyUaIbHbIX
npudul U haxmopos hopmuposanus 300posss, 6A3UPYIOWUXCS HA KOMNIEKCe COBPEMEHHbIX OaH-
HBIX O MEOUKO-COYUATILHOL XapaKmepucmuke CO8PEMEeHHOU ceMbl, Npodcusaujell 8 KOHKpem-
HBIX YCIO0BUSAX IKOJIO2UU U COYUYMA.

The paper presents the analysis of the literature to identify parental relation to children's health and
assessing the soundness of their activities, conditions and mechanisms of activity. According to the cited
authors the relationship between the level of medical activity and lifestyle of the family is identified.

The authors of the paper showed that social and medical and biological factors are leading in
life of the first year babies. Therefore, it is possible to affect the health of the child, from the stand-
point of the pediatrician who mastered the knowledge of medical and social causes and factors of
health formation, based on modern data about the medical and social characteristics of a modern
family living in specific environmental and social conditions.

KiroueBble ci1oBa: MeIMIIMHCKAsE aKTUBHOCTD, 3/10pOBbE JIeTell, 00pa3 KU3HU, YPOBEHb CAHU-
TapHOU KYJIBTYPBI.
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ConuanbHO OPHEHTHPOBAHHBIH MOAX0] K NPO(QeCcCHOHATBHONW MOATOTOBKE OyAYIINX KO-
HOMHCTOB B COBPEeMEHHOI cucTemMe Bbiciiero oopazosanus Poccuiickoit @enepaunu u 3a py-
0eskoM (Social Approach to the Training of Future Economists in the Modern System of
Higher Education of the Russian Federation and Abroad)



Ananuzupyemcs npobaema peanuzayuu COYUAIbLHO OPUESHMUPOBAHHO20 N00X00d K npogheccuo-
HAIbHOU nod2omoske 0yoyuux skonomucmos ¢ CLLA, Eepocoroze, Anonuu u Poccuiickou @edepa-
yuu. Ilo mHenuro asmopa cmamui, COYUAILHO OPUESHMUPOBAHHDBIL NOOX00 OCHOBLIBAEMC S HA Udee
KOHKYPeHmocnocobHocmu o6yoywezo skonomucma. Peanuzayus 0aHno20 nooxooa 8 HayuoHaIbHbIX
CUCMEeMAaxX BblCuLe20 00PA30BAHUsL BbIPAANCAETNCA HA YPOBHE MOOEIU BbINYCKHUKA, GKIIOYUAIOUWUX
mpebo8anus K YpO8HIO €20 NPOhecCUOHANbHOU KOMNEeMeHMHOCIU U NPODECCUOHANbHO 3HAYUMBIM
Kayecmeam.

The paper analyzes the problem of realization of social approach to training future economists
in the United States, European Union, Japan and the Russian Federation. According to the author,
social approach is based on the idea of competitiveness of the future economist. The implementa-
tion of this approach in national systems of higher education is expressed at the level of graduate
models, including the requirements for the level of his professional competence and professionally
important qualities.

KawueBble c10Ba: CONMAIBLHO OPUEHTHPOBAHHBIN MMOAX0]], KOHKYPEHTOCITIOCOOHOCTh BBICIIICE
oOpa3oBaHue, podeccuoHaNbHas MOATOTOBKA OyIyIIUX 3KOHOMHCTOB, TPO(eCcCHOHATbHAS KOM-
METEHTHOCTh, MPO(ECCHOHAILHO 3HAYMMBbIC KaueCTBA.

Keywords: social approach, competitiveness of higher education, professional training of future
economists, professional competence, professionally significant qualities.



