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Ja, SBISIIOIIUXCST QUIBTPAMK ¢ KOHEYHOW MMITYJIBCHOW XapakTepucTukoi. [TokasaHo, 4to GuibTpel 6e3 yMHOKEHHUN
TIO3BOJIAIOT CYIIECTBEHHO COKOHOMUTS amnmaparHsie pecypes! [IJIMC 6e3 motepyn kadecTBa TpaxTa.
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The paper deals with the using of multiply-free fir-filters in digital signal processing devices at the stage of filtration
with subsequent down-sampling. Processing path in which decimation filters form a cascade is considered. A comparison of
the cascade consisting of several filters with finite impulse response and one including the filter without multipliers is shown.
In conclusion the comparative table in the implementation stages considered in FPGA is shown. It is shown that the filter
without multipliers allows to deal with the effects of overlap during decimation, while having a small attenuation in stop band.
This lack of a filter without multiplications offset by a subsequent filter stage, a filter with finite impulse response. It is shown
that the filters without multiplications significant savings FPGA hardware resources without losing quality tract.
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Jlns ompenenenust pe3epBoB pecypcoB KocMuueckoro ammapara (KA) B mporecce mpoekTupoBaHus 0a30BOi Koc-
Mudeckoi 1aropmbl KA ncrons3yrorcest 00Iue oaxoab!l paiioHAIBHOTO IPOSKTHPOBAHNS, OIMparomyecs Ha QyHK-
LMOHAJIBHBIH aHAJN3 IIPU OLCHKE HOMUHAJBHBIX 3aTpar pecypcoB KA Ha peann3aiyio oTaenbHbIX (YHKIHI U METOIbI
NIPOEKTUPOBAHHMS Ha IIpeAesibHyI0 Maccy KA, orpaHHYeHHYI0 SHepreTHIeCKUMHI XapaKTePUCTHKAMU CPEJICTB BHIBEICHUSL.
B pabote mpencrasiena MeToauka (GOpMHUPOBaHHS PE3EPBOB OOPTOBBIX PECYPCOB (MACCHI U SHEProNOTPeOIeHHs) IS
JIOTIOJTHUTEIIBHOM TT0JI€3HOM HArpy3KH HPH OIPEACNICHUH U BEIOOpPE IPOCKTHBIX IapaMeTpOB KOCMHYECKOTO amrapara,
KOTOpasi COJCPIKUT KOMIUIEKC MaTeMaTH4ecKux Mozieneii KA, ycTaHaBlnuBaOIMX aHATUTHYECKHE 3aBUCHMOCTH MacChl U
SHEPronoTPeOICHHS VIS JOTOIHUTEIHFHON MOJIC3HON Harpy3KH B 3aBUCHMOCTH OT IIPOEKTHBIX IapaMeTpoB KA.
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To determine resources reserves of the spacecraft (SC) in the design process of the basic space platform of the
SC we applied the common approaches for effective design based on the functional analysis in assessing nominal
spending resources of SC to implement certain features and design methods for the SC critical mass, limited by energy
characteristics of launch vehicles. The paper presents a formation method of reserves on-Board resources (mass and
energy consumption) for additional payload to determine and select the design parameters of the spacecraft, containing
a complex of mathematical models of SC establishing the analytical dependences of mass and power consumption for
additional payload, depending on the design parameters of the SC.
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B crarbe paccmaTpuBaeTcs Co3/1aHNEe HHHOBAIOHHOTO KOMIIO3MIIMOHHOTO MaTepuala ClelnaabHOro Ha3Have-
HUS Ha OCHOBe ApeBecuHbl «DS-1», o0nanaromero peHTreHO3alUTHRIMU cBOWCTBaMU. JlaHHBIN MaTepuan mo ¢uzu-
KO-MEXaHHYECKHM I10Ka3aTelsIM IPEBOCXOANT CYIECTBYIONINE aHaIord. J[aHO onTHMalbHOE COOTHOIIEHHE COCTaB-
JSIOIMIMX MHTPEANEHTOB JUISl TOTyYeHUs] KOMITO3UIIMOHHOTO MaTtepuana miuTel «DS-1». IIpuBoasrcst mpakTuueckue
HCCIIEM0BAHMS JJISI OTIPEACIICHNS TONIIMHBI IHTH «DS-1%», KoTopast HOHMKaeT NHTEHCUBHOCTh PEHTTEHOBCKOTO H3-
nmydenus ¢ HayanpHOH BenunHbl 10 1o Benmuunsl [T(10>1T). DxcnepuMeHTanbHBIN aHAIN3 TTO3BOIMI CAETATh BBIBO,
410 «DS-1» MOXET OBITh NCTIOTB30BAH ISl 3aIUTEI OT PEHTTEHOBCKOTO U3ITyYESHHs 1 MOXKET OBITh UCIIONB30BaH B Ka-
YecTBE 3aMEHbI CBUHIIA, TJe 0COOBIH HHTepec MpeAcTaBiseT GopMyla, KOTOpas MO3BOIUT ONMPEAEIATh HEOOXOUMYIO
tomuuny TDS nucta «DS-1», mo3BoJIsIoNy10 3aMEHUTD JUCT CBUHIIA TOMIUHOWTC.
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In article the creation of innovative wood based composite material «DS-1» is examined. This material possesses
X-Ray protection properties and by the physical-mechanical properties exceeds the existing analogs. The optimal
components ratio for the composite material obtainment - the plate «DS-1» is represented in the article. Practical
researches for definition of a thickness of a plate «DS-1» which lowers intensity of x-ray radiation from initial size 10
to size are resulted IT(I0>IT). The experimental analysis has allowed to draw a conclusion that «DS-1» can be used for
protection against x-ray radiation and can be used as lead replacement where the particular interest is represented by
the formula which will allow to define a necessary thickness TDS of sheet «DS-1», allowing to replace sheet of lead
in the thickness TC.
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B craTbe onuceIBaeTCs MPUMEHEHUE JEIBTa-PE0OPa30BaHMS IPH MEPEXOAE OT HEMPEPHIBHOTO OMHCAHUS MOJIC-
Jel TMHAMUYEeCKHX CHCTEM K MX JIMCKPETHOMY BH/y Ha IIPHMepe peasin3aliy nudpoBoro nHTErparopa. Jlaercs onpe-
JIeTIeHHE JIeNbTa-0NepaTopa 1 OMHUCHIBAIOTCA CIIOco0BI paboThl ¢ HUM. Ha ocHOBe nenbra- mpeoOpa3oBaHuUs MONTyYEHBI
Mozenu 16-6utHOro n 32-6utHOro HUQPOBLIX HHTErpaTopoB. CpencTBaMu Cpebl MOICIBHOTO MpoeKTHpoBanus NI
LabVIEW mnpowusBeneHa oneHKa NOTPEIIHOCTH paboThl M(POBOrO HHTErPaTopa, MOIYYEHHOTO C IMOMOIIBIO JeNbTa-
npeoOpa3oBaHusl OTHOCUTEIEHO MHTErpaTopa, MOIy4YeHHOTO ¢ IIOMOIIBIO z-TipeoOpa3oBanus. [IpuBeneHs! rpapude-
CKHE pe3yJIbTaThl MOJISIHPOBAHUs paOOTHI BBILICOMHCAHHBIX HHTErpaTtopoB B cpene LabVIEW. Crenanbl BHIBOIBI O
TOYHOCTHBIX XapaKTepUCTHKAX MOJEJIeH AMHAMUYECKUX CUCTEM, OIUCHIBAEMBIX JlesIbTa-oneparopoM. JlokazaHo mpe-
HMYIIECTBO HUCIHOJIb30BAHUS JIEIbTA-IPe0oOpa3oBaHus nepes z-mpeodpa3oBaHUEeM NPH peau3alny HHu(POBOro HHTE-
rparopa ¢ OrpaHM4EeHHOH JUIMHON MaIIMHHOIO CJIOBA.

IMPLEMENTATION OF DIGITAL INTEGRATOR WITH DELTA CONVERSION
Karimov A.L!, Butusov D.N.!, Platonov S.M.%, Lavrov S.V.’, Mandra S.G.*

1 Saint-Petersburg State Electrotechnical University, Saint-Petersburg, Russia. (197376, 5, Professora Popova st.,
Saint-Petersburg, Russia) e-mail: carimus@gmail.com
2 Novgorod State University (173003, 41, B. St. Petersburgskaya st., Veliky Novgorod, Russia),
e-mail: novsu@novsu.ru
3 Federal State Budget Educational Institution of Higher Professional Education “Voronezh State University
of Engineering Technologies” (394036, 19, prosp. Revoljucii, Voronezh, Russia), e-mail: post@yvsuet.ru
4 Samara State Technical University( 443100, 244, Molodogvardeyskaya str., Samara, Russia),
e-mail: rector@samgtu.ru

The article describes the use of the delta — transformation in the transition from a continuous description of models
of dynamical systems to their discrete form as an example of realization of the digital integrator. The definition of the
delta — the operator is given and the methods of work with him are described. On a basis the delta — transformations
are received models 16-bit and 32-bit digital integrators. Means of model-based design environment NI LabVIEW
evaluated the accuracy of the digital integrator, obtained by the delta — transformations in the integrator, obtained by the
z-transform. The graphic results of design of work of the above-described integrators are resulted in the environment of
LABVIEW. Conclusions about the accuracy characteristics of models of dynamic systems described by delta — operator
are make. Demonstrated the advantage of using delta - transformation to z - transformation of the digital integrator
with limited word length.
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