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AHOTAIII

TEXHIYHI HAYKHA

Aodpamcska L. B., €nikeen O. @., 3axapenkoB /1. 0. Indopmamniiina TexHosioria o6podku mapamerpis
YacTOTHO-MOAY/1b0BaHoro curnaiy // Bicauk JJIMA. — 2018. — Ne 1 (43).

TarHe HanamTyBaHHS poOOUYMX LMKIIB au3eNb-reHnepatopa ([I') Bu3Hauae HOro TeXHiKO-eKOHOMIYHI ITOKa3-
HUKH. MeTa poOOTH — MiIBUILIEHHS! TOYHOCTI Ta MPOAYKTHBHOCTI arnapaTHUX 3aco0iB OLIHIOBaHHS IIEHTHYHOCTI po0o-
YUX IUKIIB JU3eIb-TeHepaTropa; po3podKa CIpoIIeHoi MaTeMaTnyHoi Mozesi kinemarnuHoi cxemu ' Ta inentudika-
mis ii mapaMeTpiB; aHaTi3 YaCTOTHUX XapaKTePHCTUK KaHAIIB Teperadi iHpopMamii MuIiHAP-KOTIHIACTHH Bar; M00y-
noBa 1H(POPMAIIHOT TEXHOJIOTIi IS OLiHIOBaHHS iMEeHTUYHOCTI pobounx 1wmkiiB JII' Ha ocHOBI muQpoBoi 00poOKU
YaCTOTHO-MOyJTOBAHOTO CUTHAITY IIBUAKOCTI 00epTaHHS KOJIHYACTOTO BaJy.

VY sAKOCTI IeTepMIHOBAHOI MaTEeMAaTHYHOI MOZEII KIHEMAaTHYHOI CXEMH AU3eIb-TeHEepaTopa 3alpOIOHOBAHO
MeXaHIuYHy CHUCTEMY 3 OJJHHM CTyIeHeM cBoOonu. [HTerpoaudepeHiiiiine piBHIHHS onucye iHhOpMAaIiiiHi 3B'SI3KH MIX
JISIMA [ATHAPIB Ta CUTHAIOM (DIyKTyalliid MIBUAKOCTI oOepTaHHs Hepiuoi MacH. BCTaHOBJIEHO, 110 BBEOCHHS TEPTs
y Lie pIBHSHHA IOKpallye cTabuIbHICT, POOOTH KaHally mepenadi iHpopmaiii. 3anpornoHOBaHO NOAAHHS Pi3HULIEBUX
KPYTHUX MOMEHTIB LMIIHAPIB Y BUIIAAI aMIUITYyIHUX KOE(ILi€HTIB Ta KOMIT FOTEPHUM MOJCIIOBAHHIM OTPHMAHO
YaCTOTHE TO/IaHHs CUTHATY (IIYKTyalii mBHUAKOCTI oOepTaHHs nepuioi macu. [HopmaliiiHy TeXHOJIOTiI0 OLiHIOBaHHS
IIEHTUYHOCTI POOOYMX IUKIIB CTBOPEHO Ha OCHOBI PO3B’SI3yBaHHS NEPEBH3HAYEHOI CUCTEMM aireOpaidyHUX PIBHSHB
13 BUKOPHUCTAHHSIM aJITOPUTMY MiHiMi3alii HeB'ss3aHHs. BianoBigHi anaparHi 3aco0u Ha MiICTaBi po3paxoBaHUX 3HAYECHB
aMIUTTyJHUX Koe]ilieHTiB (OPMYIOTh NPOTpaMHi 3MiHM HAJIAIITOBYBAaHb IPOILECIB I10/a4i MajMBa Ta IOBITPS
B LIWIIHIPYU JHU3ENb-TeHEpaTopa.

KorouoBi cnoBa: mMaremaTH4yHa MOJENb, AW3ENb-IEHEPATOpP, YaCTOTHO-MOIYJILOBAHWUH CUTHAN, aMIUTITYIHI
KoedilieHTH, (IIyKTYyallisl IBUIKOCTI 00EpTaHHS MEepIIOl MacH, TepPTSI.

Bopucenko A. H., Bopucenko E. A., llepuenxo H. 0. IlinBuiienHss MeTpoJIOriYHUX XapaKTepHCTHK
BUMipIoBaya ¢a30Boro 3ami3HeHHsI 32 paxyHOK omnTuMizamii TakroBoi yactotu // Bichux JJMA. — 2018. -
Ne 1 (43).

3anponoHOBaHO CTPYKTYPHY CXEMY ITU(PPOBOrO MPUCTPOIO JJIs BUMIPIOBAaHb 3CyBY (Da3 MiXK IMIyJIbCHUMH I10-
CJIIIOBHOCTSAMH. TeXHIYHI MOXKJIMBOCTI IIPUCTPOIO JI03BOJISIIOTH BUMIPIOBATH (Da30Bi 3aMi3HEHHS MIX IMITyJIbCHUMH I10-
CJTiTOBHOCTSIMH, SIKi MAFOTh 4acTOTH mpoxomxkeHHs F ta 0,5F. Ha ocHOBI MeTomiB Teopii iHpopmalii Ta Teopii moxubok
JIOCJIIPKEHO METPOJIOTIUHI XapaKTEePUCTHKH 3aIIPOITIOHOBAHOTO ()a30MeTpy Ta BCTAHOBJIEHO, 1110 BiH 3a/I0BOJILHSIE BUMO-
raM KOMII IOTEPHOI CHCTEMH 3a ITOXHOKOI BUMIipIOBaHb. BH3Ha4YeHO, IO MiHIMaldbHE 3HAYEHHS MOXUOKH (ha30BOTO
3aITi3HIOBAHHS HE 3aJIEKHUTH BiJl MEPioay MPOXOHKEHHS BXiTHUX IMITyJIbCHHX TOCTiJOBHOCTEH. Big3zHaueHo, 1mo 3ampo-
TTOHOBAHWIA MPHUCTPil B MOPIBHAHHI 3 PO3POOIICHIMH paHillle TEXHIYHIMH 3ac00aMU Ma€ OLTBII BICOKY TOYHICTh BHMi-
proBaHHs (a30BOro 3aIi3HIOBaHHS, OCKUIbKH BiH 3a0e3Meuy€e MiHIMaJIbHO MOXJIMBY MMOXHOKY BU3HAUESHHS [[LOTO 3alli3-
HIOBaHHSI HE3QJISKHO BiJ| TOrO, 3MIHIOIOThCS 200 HE 3MIHIOIOTHCS YaCTOTH BXIJHHMX IMITyJIbCHUX ITOCIIJIOBHOCTEH.
3 METOI0 YTOYHEHHSI METPOJIOTTYHUX XapaKTePUCTHK 3alPOIIOHOBAHOrO (ha3oMeTpa BUKOHAHO CTaTHCTHYHY OOpOOKY
JociiaHux nanux. Ha ocHOBI iH(OpMAIIHOTO MiIX0A4y OTPUMAaHO €HTPOIIiiiHE 3HaYeHHs MOXUOKH BUMIPIOBaHb 3CYBY
(a3 3amporOHOBaHUM MPHUCTPOEM. BeTaHOBIIEHO 30Ir pe3ysIbTaTiB TEOPETHUHUX JAOCIIPKEHD Ta JOCITIIHUX TaHHH.

KurouoBi ciioBa: (a3oBi 3ami3HIOBaHHS, TAKTOBA 4acToTa, (ha30MeTp, MOXHUOKa, CTATUCTUYHA 00pOOKa eKcIie-
PUMEHTAIBHUX JTaHHX.

I'epmanos L. P., Cepatok O. O. IlinBuIleHHs NPOAYKTHUBHOCTI TeCTYBAHHSI Be0-I0JaTKiB LIJISIXOM PO3-
pooku cucrtemu apromatusauii / Bicuuk JI/IMA. — 2018. — Ne 1 (43).

[IpoanamizoBaHO iCHYIOUWI TIPOIIEC TECTYBaHHsS BeO-IOMATKIB i BHIIEHI OCHOBHI Hemolliku. BcraHOBIEHO,
110 3HaYHUIT 00CAT POOIT 31 CTBOPEHHSI IPOrPAMHOTO OTOYEHHS YISl TECTYBaHHsS MOXKHA aBTOMATH3YBaTH. 3allPOIIOHO-
BAHO CHCTEMY aBTOMATH3aLlil TECTYBaHH, B AKil TECTYBaJbHUK BUKOHYE JIMIIe (QYHKIiI0 HAIMCAHHS TECTIB, SIKY BaXKKO
aBToMartu3yBatu. [IporpaMHe cepeoBHIE CTBOPIOETHCS CUCTEMOIO ABTOMaTHYHO Ha OCHOBI CIieLiaJIbHOIO KOH}Irypa-
uiiiHoro ¢aiiy, B IKOMy po3pOOHUKH, (IKCYIOTh BCi HEOOXiZHI KOMIIOHEHTH, iX Bepcii, 1 mopsaok 3amycky. Kondiry-
pariiinuii ¢ain € 4aCTHHOI KOy, 11100 (hiKCyBaTH B CHCTEMi KOHTPOJIIO BepCiii HEOOXiIHI KOMIIOHEHTH Il KOXKHOL
Bepcii npoekty. [yt CTBOpPEHHS MPOrpaMHOro CepeioBHIla cucTeMa 00'eIHy€ BCl 1li KOMIIOHEHTH 1 HaJalITOBYE IX Ha
BHUKOHAHHSI TECTOBOTO ClieHapil0. BHKOHaHHS TecTiB BiAOyBa€ThCS aBTOMATHYHO IICIS KOXHOI 3MiHM HPOTPaMHOTO
KOJ1y, 3Hali/IeHi MOMWJIKN KIaCU(IKYIOThCS 1 3aIIHCYIOTHCS B 0a3y JTaHUX 1 IEpefaloThesl B KypHaI IIOMUIIOK, a TIOBi10-
MJICHHS BiJIPaBISIOTHCS Bifpady micis Qikcarii moMuiIKM He3ale)XHO Bin OakaHb TectyBanbHUKa. CTBopena UML-
niarpama BapiaHTIB BHKOPHCTaHHS CHUCTEMH, B SKi TECTYBaJbHHUKY JOCTYIIHI HACTYIIHI BapiaHTH BHKOPHUCTaHHS: TeC-
TYBaHHS TPOEKTY, 110 BKJIIOYa€ B ceO¢ BBEACHHS TECTOBOTO CIIEHAPIIO 1 3aIlyCK TECTYBaHHS, K€ MOXKE BUKOHYBATHCS
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Bpy4YHy a00 aBTOMAaTHYHO, i epeTIsi )KypHAITY TOMIJIOK, SIKHH SBJsIE COOOI0 TEepelliK pe3ynbTaTiB TecTyBaHHS. [Ipo-
rpamicTy JOCTYIHHUH TUIBKU TEperiis >KypHalny MOMHJIOK. J[is mpormoHoBaHOI cMCTeMH Takox mpenctaBieHi ER-
nmiarpama 0a3u JaHuX 1 giarpama Kiiacis.

Koaiouosi ciioBa: BeO-101aTOK, aBTOMATH3allisl, TECTYBaHHsI, IPOrpaMHe OTOYEHHs, 0a3a JaHUX, KOHTeHHepH-
3allisi, TECTYBaJIbHHK, KOJI, TOMHUJIKH.

Kotasp M. 10., Cepaok O. O. IlinBuuiennss edextuBHocTi 00podku 3asaBok Call-uentpy // BicHux
JJIMA. —2018. — Ne 1 (43).

[IpexncraBneno cnoci6 ninBuieHHs eekTUBHOCTI nponecy oOciyroByBaHHs B Call-nieHTpi miIsixoM BIpoBa-
JOKEHHS CUCTEMH 3 TpaidHAM PEIaKTOPOM ISl CTBOPEHHS 1 PEKOHCTPYKIIii alrOpuTMiB 00poOKH 3asBOK. [IpoBeneHo
aHami3 icayrounx Call-mieHTpiB 1 anropuTMiB 00CITYTOBYBaHHS 3asBOK, SIKi HAMOUIBII YacTO 3aCTOCOBYIOTHCS HA TIPak-
tuni. [IpoananizoBaHO <«CKUTTEBUH MUKID» OOPOOKM BHKIMKY Ha pobodomy Micmi omeparopa. Po3pobneno anropurm
ABTOMATH30BaHOI cUcTeMH 0OpOOKH 3asBOK. BusiBneHo meronu ckopoueHHs Butpar B Call-nenrpax. [Ipu BuxkopucTan-
Hi CHCTEMH OTPUMaHa MOXIJIMBICTh 3HU3UTHU KIIBbKICTh OIIEPaTOpPIB, CIPOCTHTH TPOIEC CTBOPEHHS 1 KOHpiryparii aiaro-
putMmy B rpadivynomy penakrtopi. Onucano mporec po3poOKH IHTEPaKTUBHOIO MEHIO, KWl CIIPOIIYE MPOIeC 3MiHHM i
301IBIIEHHS [BHIKOCTI BIPOBA/KCHHS aJTOPUTMY, HiJIBUILY€E THYYKICTh CUCTEMH JIO 3MiHH JIOTIKH 1 IHTEHCUBHOCTI
MOTOKY 3asBOK. [IpoBenieHa po3poOka crcTeMu OOpOOKH 3asBOK 1 IHTYITHBHO 3po3ymisioro rpadiuHoro inrepdericy,
3JIaTHOTO PEKOHCTPYIOBAaTH anropuTMu. Po3pobiieHa cuctema 3/1aTHa ONepaTHBHO CTBOPIOBATH I PEKOHCTPYIOBATH ajl-
TOPUTM OOCIYrOBYBaHHS KJIi€HTA, 38 PaxyHOK L[bOTO 3'SBUJIACS MOXIIMBICTH 0Oe3 TIMOOKHX 3HaHb NMPOrpamMyBaHHS i
3HAHHS CHUCTEMH, JOJaBaTH HEOOXiqHI KOMIIOHEHTH B alITOPUTM. B pe3ynmpTari aBTOMAaTH3aIlii BiANOBiACH Ha MPOCTI
MMUTaHHS, CKOPOTHUBCS Yac OYiKYBaHHS 3'€THAHHS 3 OMEPATOPOM 1 3MEHIITMIIACS KUTBKICTh AOOHEHTIB, SKi HE TOUEKAIHCS
Binnosiai. [lepexin Ha mimogo60BHI peXUM OOCTYTOBYBAaHHS I3BIHKIB CIIPHSE 3pOCTAHHIO KIIEHTCHKOI 6a3m, 10, Bia-
MIOBiIHO, 301TBIITY€e JOXOAM KOMIaHii. TakoX € MOXKJIMBICTD POMIMPEHHS PUHKY MIPOAAXKIB 32 PaXyHOK 3aIydeHHs abo-
HEHTIB 3 IHIIUX YacoBHX MosciB. CHIBPOOITHUKH, SIKI OOCIyrOBYIOTH KIIEHTIB, 3BUIBHSIIOTBCS BiJl PYTHHHOI poOOTH
1 30CEPEIKYIOTHCS Ha OUTBIIT BXKITUBUX THUTAHHSIX.

Kawuosi cioBa: call-tientp, ip-pbx, KomyTaiisi, BeO-cepBic, ajJropuT™, CepBep YIPaBIIHHS BHKIMKAMHU,
operator, 00po0Ka 3asBOK, IPOIeC 00CITyrOBYBaHHS.

Maxkmanues B. I'. Mogeab aBTOMATH30BaHOI CHCTEMH YNPABJIIHHS MPOIECOM M'SKOT0 OOTHCKAHHA
MAallMHU 0e3mepepBHOro JUTTS 3aroToBok // Bicuuk JJJIMA. — 2018. — Ne 1 (43).

Po3pobiiena Mozenp aBTOMAaTH30BaHOI CHCTEMH YIIPABIIHHS IPOLECOM M'SIKOTO OOTHCKAaHHS MaIlMHU Oe3Ie-
PEPBHOTO JIMTTS 3arOTOBOK, 1[0 BPaXOBY€E 3HAYMMI YMHHHKH, 110 BIUTMBAIOTH HA 30HY TBEPIIHHS, TakKi SK: TEIIOo(i3ndHi
mapaMeTpH, BUCOTa KPUCTAJi3aTOpa MAIINHA Oe3epepBHOTO JNTBA 3aTOTOBOK, IIBUIKICTh BUTSATYBaHHA 3JIUTKA, (op-
Ma TIePEeTHHY 3arOTiBKH, BIUIMB XiMIiYHOTO CKJIaJy PO3IMBAHOI CTalli, a TAKOX BPaxOBYE NOJATKOBI 3HAUYMMI UYMHHUKH,
a caMe: ycajKa CTaJd 1o BCiif TOBKHHI 37MTKA, KOHBEKTHBHE TEIIONIEPEHECEHHS B PifKiH 1 TBepmo-piakii dazax i mpo-
THO3YBaHHSI KOP/IOHIB 00JIacTi M'SIKOTO OOTHUCKaHHS. 3arpollOHOBaHUI MOPSIOK B3a€MOJIl OCHOBHUX PO3PaXyHKOBHX
NpOLIEAYp, a TAKOXK MpoLeAyp OOMIHY JaHHUMHU B MEPEXi, IPH 1IbOMY BUJIICHI OCHOBHI TPYIH JAaHUX, 110 BU3HAYAIOThH
pi3Hi eneMeHTH MareMaTuuHOi Mojeni. [IpeacraBieHa aBTOMaTH30BaHa CUCTEMa HalAlITyBaHHS (aKTHYHOTO 3a30py
B TIPIBOJIHUX POJIMKOBUX CEKLISX B 30HM BTOPUHHOI'O OXOJIOJUKYBAHHS, IO MiATPUMYE PO3pOOKY i 00CIyroByBaHHS
JaHuX (PaKTUYHOTO 3a30PY 3 CEPEAOBHIIEM MOJIEIIOBAHHS IPOLIECY OXOJIOKYBAHHS 3JIMTKA 1 TAKUM YHHOM 3abe3redye
aBTOMATHYHE PETyJIIOBAaHHS TOBIIMHU 1 KOHYCHOCTI Oe3nepepBHOINTOT 3aroToBKU. Po3po0iieHi anropuT™ yrnpasiiHHS
POJIMKOBOIO CEKIIEI0 M'SKOTO OOTHCKaHHS 1 AITOPUTM CHHXPOHI3AI] pyXy cekuii. 3anponoHOBaHa MOJEb YIPaBIiHHS
CHCTEMOIO M'IKOTO OOTHCKaHHS O3BOJISIE TOYHO BU3HAUYNTH MiCIle 10JaTKa 3yCHIUISA OOTHCKAHHS 1 KOHYCHICTh CTPYMKa
npu GOPMyBaHHI 3TUTKA, IO MiABHUIUTE SKICTh BUXiXHOTO Tpodimo. Momenb 103BOJIsE 3 BUCOKOIO TOYHICTIO BU3HA-
YUTH DapaMeTPH 30HU M'IKOTO OOTHCKAaHHS TaKi SK: MMOJIOKEHHS 1 TOBKWHA 30HHU, BPAaXOBYIOYH XIMIYHUH CKJIa[ 3JUTKA.
B pe3ynbTaTi MOKpanryeThes AKiCTh HEHTPANBHOI YaCTUHH CIIs10a, 110 BUTOTOBJISETHCSI.

KurouoBi ciioBa: Mojiesib, aBTOMaTH30BaHa CUCTEMA YIIPABIIiHHS, M'siKe OOTHCKaHHSI, Oe3repepBHa JINTa 3ar0TOBKA.

Ouesipauk O. B., Bemr A. M. YaockoHalieHHs1 3axucTy HaB4aiabHoro creuxy TMDSHVMTRPFCKIT //
Bicnux IJIMA. — 2018. — Ne 1 (43).

PosrisinyTO MaTepian, npu3HaueHUH Uil BUPOOHHMKIB IPOMHUCIIOBUX ITPHUBOJIIB, 1110 BHITYCKAIOTh HOBI pO3p0o0-
KH CHJIOBOTO €JIEKTPOHHOI'O O0JaJHaHHS, 10 3HIKYIOTh eKCIUTyarTaliiHi BUTpaTH. [IpoaHanizoBaHO €lIEMEHTH ENeKT-
pUYHOI NPUHIMIIOBOI CXEMH, HaBEJICHI IPUYMHH BHXOAY 3 Jiagy HaBYAIGHOTO JOCIITHHUIBKOTO CTEHIA
TMDSHVMTRPFCKIT. Po3risiHyTo 0COOIMBOCTI YMOB eKCIUTyaTarii Ta (yHKI[IOHYBaHHS allapaTHOTO 3aXHCTY; BKa-
3aHl TUIHM MIKPONPOIECOpPiB, 3 AKUMH (YHKIIOHYE CTCH]; HAaBEICHI OCHOBHI €JIEKTPHYHI NapaMeTpu CTeHJY, BKa3aHi
THTH SIIEKTPOABUTYHIB, IO MiAKIIOYAIOTHCA 10 CTEHAY. PO3TIISIHYTO CXEMOTEXHIYHI PillleHHs, 0 JO3BOJISIIOTH OJIOKY-
BaTH aBapiiiHi CTPYMH i HAIpyTH, HaBEACHA CXEMa 3aXWCTy CHJIOBOTO MOJYJIS; BHCBITJICHI PE3ylIbTaTH BHIIPOOYBAaHB
mpu BiACyTHOCTI iHTerpytodoro RC mammrora i mpu i HaSBHOCTI; MpHBeIeHa PO3pOOJieHa eIeKTPUYHA MPHHIIUTIOBA
cxema MOAYJISl 3aXKCTy, onuc ii poOOTH i MpUHIKIY (QYHKIIOHYBaHHS B CUCTEMI CTEH/a; HaBEIEHO PO3PaxyHOK 4acy
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CIIPAllbOBYBaHHS SJICKTPOHHHUX €IEMEHTIB B MOJIYJII 3aXUCTY Ta IOPIBHSHHS 3 HOPMOBAHHMH 3HAUYCHHIMH, PEKOMEHIO-
BaHMMH JITEPAaTYpPHUMHU JDKEpenaMu;, HaBeAeHI ManmoHKu H(poBux (ororpadiii MOmyns 3aXHCTy, MiIKIIOYEHOTO
1o creHny. BukoHnana po3Bojka miatu B cepepoBuili Altium Designer, nmokasaHi KOMIOHEHTH TLUIATH, SIKi 3'€THYIOTHCS
CBOIMHM BHBOJAMH 3 €JIEMEHTaMH CTEH/Ia; CKOHCTpYiOBaHa IuiaTa, BUKOHaHa i3 3actocyBaHHsIM SMD eneMeHTiB; HaBe-
JIeHO iH(opMarlilo, K MiI'€JHYBaTUCS A0 YaCTOTHOrO meperBoproBava. [IpoBeneHo imiraliiiHe BUPOOyBaHHS poOOTH
IUIATH TiJl HABaHTAXXECHHSM, 3apPEECTPOBAHO 33 JONIOMOT'OI0 IMIOTEHIIIOMETPa PEery IIOBaHHS BEJMYMHN HAIIPYTH CIIPAIbO-
BYBaHHS 3aXHCTY, SIK€ ITPOBOAMIOCS OCHMIOrpadoM i MyJIbTUMETPOM IIpH JAocsrHeHH] Hanpyru 180 MB, mo mpuBoau-
JI0 710 BKJIIOYEHHS 3BYKOBOI (0a3ep) i cBITIIOBOI (CBIT/IONION) CUrHANIi3amii 1 OJIOKyBaHHS pOOOTH CHIIOBOTO iHTEJIEKTYya-
JBHOTO MOJYJIS TepeTBOpioBada. HaBeneHO pe3ynbTaTH MiAKIIOYEHHS IUIATH 3aXHCTY A0 JOCHIIHUIBKOIO MOJIYJIS,
HaJaHI peKOMEHIAIi] 010 TOAABIIIOTO BIOCKOHAICHHS 3aXUCTY, IO Tependadae 3aXucCT CHIOBOTO MOMIYIIS Bill CTPY-
MiB KOPOTKOTO 3aMHUKaHHS IIIIIXOM PO3POOKH CXEMH, sika Oye TpamioBaTi Ha MPHHIUII CTPYMOOOMEKEHHS Kepera
JKHBJICHHSL.

KurouoBi cnoBa: crucrema 3axuCTy, aBapiiHUM PEeXUM, 4ac CHpAIlbOBYBaHHS, 3aXHUCT CTEHAY B aBapilHUX
CHUTYAIIisIX.

OubxoBebkuii M. A., beinkin L. 10., Kymnip H. A. BnpoBagkennsi 6e3aKyMyJIATOPHUX HACOCHHX CTAHMIMH
B CHCTeMAaX TiIpaBIivHOro BHIAJECHHS OKAJIMHY CTaHiB rapsiuoi npokatku // Bicauk JJ/IMA. —2018. — Ne 1 (43).

EdexTuBHe BuaaneHHst OKJIMHU MiJ 4ac rapsa4ol NIPOKaTKK pOOHUTH ICTOTHUH BILUIMB Ha SIKiCTh FTOTOBOI MPOJIY-
KIii IPOKaTHOTO BUPOOHHMIITBA, B 3B'I3KY 3 UUM CIOCTEPIraeThCsl TEHACHIIS PO3BUTKY CHCTEM TiIpO3MHBY, CIIPSIMOBaHA
B OiK MiZBHUIIEHHS THUCKY. B 1eif e yac KOHKypEeHIlisl Ha PUHKY Taps4doro IPoKaTy BHCYBa€ BUMOTH €Heproe()eKTHBHO-
CT1 BIpOBaKyBaHOTro oOnamgHaHHsA. OZHUM 3 MOXKJIMBUX IUISAXIB MiJBUIIEHHS €KOHOMIYHOCTI pOOOTH CHCTEM Tilpo3-
OWBY € BUKOPHUCTaHHS HACOCHHX CTaHI[IH 3 YaCTOTHAM IPUBOIOM. Y CTaTTi PO3TIIAHYTa poOOTa TaKoi HACOCHOI CTAHIIIi.
Ha ocHOBI aHanily MateMaTH9HUX (QYHKIIH, IO OMUCYIOTHh Mporec ii poOOTH, 3p00JIEHO BUCHOBOK IPO MOLITBHICTH
3aCTOCYBaHHS HACOCHHX CTAaHII 3 peryjbOBaHOIO IIBHIKICTIO B CHCTEMaxX TiPaBIiYHOTO BHAAJICHHS OKAaJIMHH.
Ie mpu3BOIUTH 0 My’KE MPOCTOT0 KOMIIOHYBAaHHS HACOCHOI CTAHIIIT 1 103BOJISE OLIBII PAIliOHATBHO PO3MOIIUIUTH THCK
Y3IOBXK cTaHy. TakuM 4YMHOM, HACOCHA CTaHI[A He MPUB'A3aHa IO LUKJIOTPaMH poOOTH YCTaHOBOK IS BUIAJICHHS OKa-
JIMHU 1 MOKe OyTH BHKOpHUCTaHa MpH OyIb-IKOI MPOIYKTUBHOCTI cTany. OnmucaHa B CTaTTi HACOCHA CTaHIlisA 3 YacTOT-
HUM TPHUBOJIOM Oyna BUTOTOBJIeHa Ha HoBOKpaMaTOpchbKOMY 3aBOJIi 1 YCIIIIHO BIIPOBaPKEHA B CHCTEMI TiJpo30UBY
crany 2500 MarHiToropcbKoro MeTajaypriiHoro Kom0iHary.

KorouoBi citoBa: npokaTHuii cTaH, ripo30KB, HACOCHA CTAHIIsT, YACTOTHHUHI MPHBOJI, CXEMa 3aMIllICHHs1, a0COIOTHE
KOB3aHHS, BITHOCHE KOB3aHHSI, BI/IHOCHE HAIIPYTY, aKTUBHA ITOTYXHICTh, TIOBHA MOTYKHICTh, KOS(DIIIEHT MOTYKHOCTI.

Ilepeiima B. B., IBanenko B. 0. Bukopucranns inpopManiiiHuX TexXHoJIOriil 115 po3podku MyJbTHMe-
AiHOro cCynpoBoay AMCHHUILIIHN «HAPUCHA reomeTpis» // Bicauk JJIMA. — 2018. — Ne 1 (43).

Po3rstHyTO TEXHOIOTIIO0 pO3pOOJICHHS MEePCIeKTUBHUX 3ac00iB, METOMIB 1 TEXHOJIOTi HABYaHHS 3 BHKOpPHC-
TaHHSAM Cy4YaCHHX IH(OPMAIIMHMX TEXHOJOTiH. MeTol pobotu Oyia po3poOka MyIbTUMEIMHOTO IHTEPAKTHBHOTO
CYIPOBOAY 3 PO3B’sI3aHHS THIIOBHX 3aay IO HaBYAJIbHO-METOJUYHOTO KOMIUIEKCY 3 AUCLUILTIHM «HAapUCHA FeOMeT-
pisi». JIJ1st OCSATHEHHS OCTABJICHOI MeTH OYyJI0 MpPOaHA30BaHO HAYKOBI Ta METOIUYHI JpKepena 3 mpo0sieM BUKOPHUC-
TaHHs iHQOPMALIHUX TEXHOJIOTIH y HaBYaHHI Ta OOpaHO THIOBI 33jayi 3 HAPUCHOI reoMeTpii, MpoLec po3B’si3aHHs
SIKUX Peajli3oBaHoO 3a JOMOMOTOK KOMIT IOTEpHHX TeXHoJorii. Hagano kinacugikaliito pisHOBUIIB MyJIbTHME/IA: JiHIH-
Ha MyJIbTUMeIia, HeNiHilHa, rinepMenia, Live video.

Taxox npoaHasizoBaHo Ta oOpaHo nporpamue 3abesnedeHuss Adobe Flash Professional mist po3poOku Myiib-
TUMEIIMHOTO IHTEPAaKTHBHOTO CYIPOBOJY /0 JUCLUILTIHU «HAPHCHA TEOMETPis» Ta po3po0JeHO MYyIbTUMEIIHHUN 1H-
TEePaKTUBHUH CYIPOBII.

B ocnogi Flash texnomnorii 1e:Kuth BeKTOpHUI MOp(]iHT, TOOTO TUIaBHE «IIEPETiKaHH OJHOTO KIFOYOBOIO Ka-
npy B iHmmii. Lle mo3Bomse poOUTH JOCHTH CKIIaTHI MYJIBTHUILTIKAIIIHI CIIEHH, 3aJaf09H JINIIE KUThKa KITFOUYOBHUX KaJIpiB
JUTsl KOJ)KHOTO 00’ekTy. OCHOBHI MexaHizMamu peanizanii aHimarii y Adobe Flash e: mokanpoBa animariis, aBToMaTiH4Ha
aHiMallis, aHiMaIlis 3 3aCTOCYBaHHAM BOYIOBaHOI MOBHU IpOrpaMyBaHHs. J[Jist TOCATHEHHST MAKCUMAIBHOTO e(DEeKTY CITijT
BUKOPHCTOBYBATH BCI MEXaHI3MH CTBOPEHHS aHiMallii. [HTepakTHBHICTh peai3y€eThcsi HA OCHOBI MpoLEAyp — HabopiB
KOMaHJI, HarMcaHux y Action Script, sIKi 3aIyCKalOThCs IPH HACTaHHI MEBHOI NMOAIT — 3a3/1aJerip BU3HAYEHY JiI0 KO-
pucTyBaya.

Kouogi ciioBa: HapucHa reoMeTpisi, MyJbTUME/IIa, iIHTepaKkTHBHUIA cynpoBin, Adobe Flash Professional.

Hoanecnnii C. B., ’Kyk 5. A., Kpupopyuek B. B. KomnerenTticuunii minxin B moensanni 3 indopmaniii-
HUMH TEXHOJIOTifIMH y BHKJIAJaHHI TEOPEeTHYHOI MeXaHIKHM /Il eJleKTpoMeXaHiYHuX cneniagabHocTel // BicHuk
JIAMA. —2018. — Ne 1 (43).

I'enepanpHOIO TiHIEO CydacHOI iIHXKEHEPHOI OCBITH € 11 mpodecioHamizamis. Po3risHyTo TeopeTHIHI OCHOBH i
MOJIETh METOIMYHOI CHCTEMH (OPMYBaHHS KITFOUOBHX KOMIIETEHINH Y CTYICHTIB €IeKTPOMEXaHIYHUX CIemiadbHOCTeH
B MPOILIECI BUBYCHHS TEOPETHYHOI MEXaHIKH 3a JOTIOMOIOI0 CTBOPEHHS TAKOTO PO3BHBAIOYOTO OCBITHBO-TPO(ECIHHOro
CepeOBHUIIa, SIKE T03BOJUTH (hOPMYBAaTH OCHOBHI MpodeciiiHi KOMIETEHIl P BUKOPHCTAHHI MIXIUCIMILTIHAPHOT
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iHTerpanii, cydacHUX iH(POPMALIHHINX TEXHOJOTIH 1 eJIeKTPOHHHUX OCBITHIX PecypciB, aKTHBHHX METOIIB HaBYaHHI.
B kypc TeopeTHuHOI MexaHIKM BKJIIOYEHHI O3 elleKTpoMeXxaHiuHuX aHainorii Jlarpamxka-Makcsena. BaximuBum
MIPIOPUTETHUM HAIMPSIMOM ITiJBHUIICHHS SKOCTI HABYAJIBLHOTO MPOLECY € PO3IIUPEHHS BIPOBA/PKEHHs 1H(pOpMAaLiitHO-
komyHikaniiiaux texnosnorii (IKT), nomyk HoBux Oinbiu eekTUBHUX (OpM iX BUKOpucTaHHs. CTyJeHTaM MPOIOHY-
I0ThCSI 3aBJAaHHSI 110 KOMIT IOTEPHOMY MOJICIIOBAHHIO PI3HOMAHITHUX €JIEKTPOMEXaHIYHUX CUCTEM (TeHepaTopu, HEKOH-
TaKTHI €JIEKTPOMArHITHI 1 €JIeKTPOCTaTHYHI Mi/IBICH, €JIEKTPOBUMIPIOBAIIBHI NPT, aKCEIepOMETpH, ceiicMorpadu,
YHINIOJSIPHI MAIIMHM, €JIEKTPOMArHiTHI rajibMa Ta iH.), B TOMY YHCII — i3 3aly4eHHsIM IX /10 y4acTi y BUKOHaHHI HayKo-
BO-IocHiTHUX poOiT. [ToOymoBa afeKBaTHUX MaTeMaTHYHHUX MOJICIICH €ICKTPOMEXaHIYHIX TEXHIYHUX 00’ €KTIB JICKHUTH
B OCHOBI IX HOAAIBLIOTO MPOEKTYBAaHHS, JOCIIDKEHHS, ONTUMIi3amii i To0yI0BH CHCTEMH YNpaBiiHHA. Y BHKJIAJaHHI
Kypcy TEOPETUYHOI MEXaHIK! MIHPOKO BHKOPHCTOBYIOTHCS €JIEKTPOHHI OCBITHI PECypCH B TaKWX HANpPSMKaX: IPH Mij-
TOTOBIII i TIPOBENICHHI 3aHATH; IUISI CTBOPEHHS aBTOPCHKUX MYJIBTUMENIHHUX IOCIOHWKIB; B paMKax iHIHMBITyabHOI
Ta TPYNOBOI HAYKOBOI JisUTBHOCTI CTYACHTIB; B YIIPaBIiHHI OCBITHIM MPOIIECOM. BUKOPHCTOBYIOTHCS TUAAKTHYHI METO-
JI 1 TEXHOJIOT i, 1[0 JI03BOJISIOTH MiABUIIUTH SKICTh MIATOTOBKY 1 aKTUBI3yBaTH CAMOCTIHHY POOOTY CTY/ICHTIB.

KJi1io4oBi cj10Ba: KOMITETEHIIIsI, KOMICTEHTHICTh, 1H()OPMAIiiHI TEXHOJIOrI], TCOPETHYHA MEXaHiKa, eIIEKTPO-
TEXHIYHI CHeNiabHOCTI, eJICKTPOHHI OCBITHI pecypcH, sKicTh ocBiTh, Mathcad.

Hoanecnnii C. B., €Epdoprt 0. O., Kyk 5. A., Kpuopyuek B. B. EnekTpoHHi ocBiTHI pecypcu sik ocHO-
Ba SIKiCHOI iHKeHepHOI MiAroTOBKHM B cucTeMi BUIOI ocBiTH // Bichuk JJIMA. —2018. — Ne 1 (43).

Po3risinyTO 1pobiemu, nos's3aHi 3 HEOOXIAHICTIO HAOBHEHHS OCBITHBOTO ITPOCTOPY €IEKTPOHHUMMU OCBITHI-
mu pecypcamu (EOP) HanexxHoi sikocTi. EnekTpoHHi 3aco0u HaB4ainbHOIO IPU3HAaYeHHs HaOyJIM IIMPOKOTO MOIIMPEHHS
3a paXyHOK BHUYEPIIHOTO BHKOPUCTaHHs iH(opMalii i KOMyHIKaliiHUX TeXHOOrii At HapyanHs. EOP BukopucroBy-
I0TbCSL B OCBITHBOMY IIPOLIECI B TAKUX HAIPSMKAaX: NPU MiATOTOBLI 1 IPOBEIEHHI 3aHATH; A CTBOPEHHS aBTOPCHKHX
MYJbTUMEIIMHUX MOCIOHMKIB; B paMKax IHIHMBIIyalbHOI Ta IPYMOBOT HAYKOBOI JisJIbHOCTI CTYACHTIB; B YIpaBIiHHI
OCBITHIM TIporiecoM. PO3TisiHyTI mepeBaru i MOKIMBOCTI BUKOPUCTAHHS iH()OPMAIIfHO-KOMYHIKAIlIHHAX TEXHOIOTiH
B ocBiTHROMY mporieci, e EOP € ckitamoBoro B cucTeMi BHYTPIITHBOTO 3a0€3MeUeHHs SKOCTI MiATOTOBKHA BHCOKOIIPO-
¢eciiinux daxisuis. PosrisiayTo mpobnemu, noB’s3aHi 3 npoekTyBanHsaM EOP, 3anponoHoBaHO y3aranbHeHi HiIxoan
no kiacudikanii kourenty EOP. Ilpouec dpopmyBanus EOP Bumarae BUkopHCTaHHS BiAIIOBIJHOTO IPOTPaMHOIo 3a-
OesreueHHs. Ha ocHOBI 3acTocyBaHHsS BiIOMHX NPHHLMIIB JWAAKTHKH BHOKPEMJIEHO 1 C(OPMYJIbOBAaHO BUMOTH
no EOP. B skocti npukiiaay nogaHa po3po0OiieHa kadeaporo TexHidyHoi MexaHiku JJoHOachKoi epkaBHOT MaIInHOOY-
IIBHOI akamemil CHCTeMa AMCTAHIIIHHOrO HaBYAHHS TEOPETHYHOI MEXaHIKM OaKaJaBpiB iIH)KCHEPHHMX CICIiaJbHOCTEH
B enekTpoHHOMY cepenoBuiini LMS MOODLE. Kypc MicTuTh: aHOTAaLiO Ta HABYaJIbHY MPOrpaMy JUCLUILIIHN; HaBYa-
npHY iH(OpMaIio y ¢opmi JeKIiid, HA0YHO-ITFOCTPOBAHOTO Marepiany (Tpe3eHTarlili, BigeoMaTepialliB, pHUCYHKIB,
cxeM, Tabnwmp, Flash-animariif), Memiapecypcis, TOBIIKOBIX MaTepialiB TOIIO; METOAMYHI PEKOMEHAAI] 00 BHKO-
HaHHS TMPAKTUYHUX, CAMOCTIHHUX, PO3PaxXyHKOBO-IpadiqHUX poOIT; TIocapiif; KOHTPOIHHO-BUMIPIOBAIBHI MaTepiann
(TecToBi 3aBJaHHS, HABYAIBHI 3a/1a4i) Ta iH.

KoarouoBi cioBa: BuIa OCBiTa, €JIEKTPOHHI OCBITHI pecypcH, SKIiCTb OCBITH, iH(OpMaIiiiHO-KOMYHIKaIiiHI
TEXHOJIOTI1. TUCTaHIlifiHe HaBuaHHsI, enekTpoHHe cepenosuiie MOODLE, imkxeHepHa ocBiTa.

Pa3z:xuBun A. B., Bitlomanka E. JI. MateMaTH4He MOJEJIOBAHHSA TEeIUIOBHX NMapaMeTpPiB 3arapTyBaHHsA
B TepMmiuHiii nevi / Bicuuk J/IMA. — 2018. — Ne 1 (43).

PosrnsiHyTa MaTemMaTHYHA MOJIENb, IO OIUCYE TEIUIOBI IPOLIECH NPH 3arapTyBaHHI 3arOTOBKU Y BEPTUKAJIbHI
[IaXTHIH Iedi, Ka 3aCHOBaHA Ha HENMHIMHUX Au(epeHialbHIX PIBHSHHAX Y YaCTKOBUX MOXITHUX, IO MICTSITh TpaHH-
YHI YMOBH Pi3HOT'O POy, & TAKOK YMOBH JUIsl BU3HAUCHHS TIOJIOKEHHS KOpJIOHY (hazoBoro nepexoy. CTBOpeHHs 1aHO1
MaTeMaTHYHOI MOJIETI IO3BOJIUTD MiABUILUTH TOYHICTb CHCTEMHU YIPABIIHHS TEMIIEPATYPHUM PEXHMOM 3arapTyBaHHS.
3arpornoHoBaHo coci6 00Ky IPOCTOPOBOTO PO3MOIUTY ITPH aHaJi31 IHTErpaJbHUX MOKAa3HUKIB €HEPreTHYHHX IIPOLie-
CIB y TEpMIYHI{ Neyl IUIIXOM BHUPILIEHHS CUCTEMH IU(epeHIIaIbHUX PIBHAHBb Y YaCTKOBUX NOXiqHMX. [lepiue piBHsH-
Hsl OITUCY€E TEIUIONPOBIIHICTh BHYTPIIIHBOTO CepeloBHINa Iedi. J[pyre piBHSHHS ONKCY€E TEILIONPOBIIHICTE (3MiHY Te-
MIeparypH) B 00'€KTI B polieci HarpiBaHHs JI0 TeMIepaTypu BUTPUMKHU. [Ipu MareMaTuuHOMY OIHCi 00'€KTa MPUAHSTI
Takl NPUIYIIEHHS: HarpiBaHHs JeTalli BiJ0yBa€eThCs LLIAXOM O€3M0CepeIHbOro HArpiBy BiJ| TOPIHHS ra30HOBITPSHOT
CYMIIIi 1 KOHBEKIIHHOTO TeII000MiHy Ha TIOBEPXHI BHYTPILTHHO MIYHOTO CEPEOBHIIA i OMMMCYETHCS TOTYKHICTIO JKe-
pena Tera, o BXOIATh Oe3MmocepeHbo Y piBHAHHAA. Ha kpasx metani BinOyBaeThCsl KOHBEKLIHHINA TEIUIOOOMIH 3 BHY-
TPILIHBO MIYHUM CEPEJOBUILEM, TEMIIEpATypa SIKOTO BUMIPIOETHCSI BOYIOBaHHMMH TepMoInapamMu. Take pillleHHs J03BO-
JISiE ONHMCATH TEIUIOBI MPOLIECH, PO3IOALIEH] B Yaci i mpocTopi. 3a pe3yJabTaTaMy TEOPETUYHHX JOCTIDKEHb ITPOLECY
TEIJIOOOMIHY B 3aMKHYTOMY ITPOCTOPI eyl OTpUMaHi MOBEPXHi 3MiHH TEMIEpaTypH B IIPOLEC] HATPIBaHHS JIeTaIeH.

KurouoBi citoBa: TepmivHa 11id, 3arapTyBaHHs, pIBHSIHHS, TEMIIEPATypa, TEIUIONPOBIIHICTb, TEMIIEPATypa, AeTallb.

Paz:xusin O. B., Xpamos C. O. AHani3 po3noainy eHepreTHYHMX NapaMeTpiB NPU AyroBOMY ILIABJICHHI
Mmertaiy // Bichux JAMA. —2018. — Ne 1 (43).

CrieniiaibHUM 1 aKTyaJ bHAM € MTUTAHHS OLIHKH JIESKAX CTaHIB MPOIIECIB IUIABICHHS, 1[0 HOCITH IMOBIPHICHHIHA
XapakTep i He MiAJarThes Oe3mocepeTHhOMY KOHTPOIIt0. HalOimbn akTyadbHIMHU € IpoOJIeMHu BU3HAUYEHHS Iepepos-
MOJUTy TIOTY>KHOCTI Ha EJIEKTPUYHIM Iy31 NpH XyroBOMy IUIaBJI€HHI MDK PO3IUIABOM pIJKOTO MeETaly, [UIAKOM
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i pyTepoBkoro nedi. [y aHAITUYHOTO ONMHUCY PO3MOALTY HOTYKHOCTI Ha EJEKTPUYHII Iy31 3aIIpONOHOBAHO CTPYKTYP-
HO IPEJCTaBUTH AYTOBY MY TPbOMa B3a€MOAIIOYMMH CHCTEMaMH: IIYHUN TpaHc(OpMaTop; eNeKTpUYHa JIyra, mid 3
pO3IUIaBIEHUM MeTajaoM. BuBeneHHs piBHSHB, 110 ONKMCYIOTh €JIEKTPUYHI Ta TEIJIOBI TapaMeTpy IUIaBKH METally, Ipo-
BOJIMTHCSI HA OCHOBI TEOPETUYHOT'O aHaIli3y MPOLECIB, 110 Bi0YBalOThCS B IOCIIKYBAHOMY 00'€KTI, a TAKOXX Ha OCHOBI
BIIOMUX KOHCTPYKTHUBHHX IIapaMeTpiB 1 XapakTepHCTHK nedi. ExcrepuMeHTanbHa 4acTHHA MOJCIIOBAHHS MOJIATAE
B OTPUMAaHHI TIEPEXiTHUX XapaKTepuUCTHK 00'ekrta. [IpoBemeHMI MaTeMaTHYHHI OMHC 3 METOIO OIIIHKH BEIHYMHH,
10 CTAHOBIIATH OTYXKHOCTI Ha €NEKTPUYHIN Ny3i B BIAHOBIIOBAJIBHHUN MEPiof IIABKH, JO3BOJIMI BU3HAYNTH 3HAYCHHS
MIOTYXXHOCTI, ITiBEICHOT 10 pinkoro Metainy. OTpUMaHi 3aJIe)KHOCTI MOXKYTh OyTH BUKOPHCTAHI ISl pPO3PaxyHKY OITH-
MaQJIbHUX PEXUMIB HarpiBy po3IUIaBy B JYroBil CTaJeIUIaBWIIBHINA I€di, a TaKoX JUIs MOOYZOBH AWHAMIYHOI MoOei
€JIEKTPOTEPMIUHHX MPOLIECIB IUIABJIEHHS 1 PO3IOALTY MTOTYXKHOCTI IyT'H B BiJIHOBJIIOBAJIBHUI NEPiO/.

Kuro4oBi cioBa: enexTpuyHa [Iyra, IyroBa CTajJeIDIaBIIIbHA Iid, PIBHSIHHS, aHANITHYHE PIIICHHSA, MaTeMAaTH-
YHA MOJIEJNb, TIOTYXKHICTh, TEMIIEpaTypa, aBTOMATH3ALIis.

Pemternsik C. P., lonuenko €. 1. JlocninxkeHHs 3apsiiKi CBHHIEBO-KHCJIOTHHX aKyMYJISITOPIiB iMITyJIbCHUM
crpymoMm // Bicuuk JJIMA. — 2018. — Ne 1 (43).

VY nmaHiit poboTi po3poOIeHUI CTEHA TSI aBTOMATUYHOTO 3apsy CBHHIIEBOTO aKyMYyISTOpa 3 METOO ITi/IBHU-
IICHHS TepMiHy Horo ciayx0u. [Ipuninsgerscs ocodnmBa yBara criocodaMm yCYHEHHS HEA03apsiTy IMPH MiHyCOBUX TEMIIE-
parypax i criocodaM HEIOIYILISHHS Iepe3apsily IpH MiJIBUIICHUX TEMIIEpaTypax, L0 XapaKTEePHO Ul eKCIuTyararii
CBHMHIIEBO-KHCIIOTHUX aKyMyJISITOPIiB B 0araTbox 00JacTsX 3aCTOCYBaHHS.

OcCo0MBICTIO KOHTPOJIIO HEZ03apsiay 1 epe3apsily akyMyJiaTopa € BUKOPHCTaHHS MPSIMUX METOZIB BUMIpIO-
BaHHS [TApaMETPiB 3apsIHUX IMITYJIbCIB: CTPYMY 1 Hamnpyru. 3arporoHOBaHO METOAMKY JOCIIIDKEHHS 3apsiLy IMITyJIbc-
HUM CTPYMOM, & TaKOXX PO3POOJICHUH alrOpUTM aBTOMATHYHOI 3apsiKH, LI0 JO3BOJISIE BECTH aBTOMATHYHY 3apsilKy
Gartapei B QyHKIIT CTPyMy 3 KOHTPOJIEM HAMIPYTH B IMITYJIbCHOMY PEKUMI.

s crenay OyB 3alpOITOHOBAHHNA aJTOPUTM BH3HAYCHHS ONTHMAIBHOTO CTPYMY 3apsily, TPUBAJIOCTI IMITyIIbCIB
3apsiy i po3psity. PilneHHs 3aBIaHHS aBTOMATH30BAHOTO BU3HAUCHHS CTPYMY 3apsily JOCSTAEThes CKIaIaHHAM rpadika
3aJI©KHOCTI BETMUMHH 3apSJHOTO OTIOPY BiJ CTpyMy 3apsiay. s Iboro MiKpOKOHTPOJIEP TeHEPYE Cepit0 KOPOTKUX IMITy-
JBCIB CTPYMY PI3HHUX aMILTITY/l 1 BAKOHY€ aHaJli3 OTPUMaHOTO Tpadika 3aJIeXKHOCTI 3apsITHOTO OIOpY BiJl CTPYMY.

JUnst BU3HAYEHHSI MOMEHTY 3aKiHYEHHS 3apsily pO3pOOJIeHHH crieliafIbHUH aJITOPUTM, 3aB/SIKH YOMY CTEH]] MOXKE
NpaLIOBaTH SIK 3apsAHUN MpUCTpid. BiH peanizoBaHuil 3a NMPUHLMIIOM BHUMIPIOBAaHHSI 3MiHM HANPYTH B MOMEHT, KOJIU
CTPYM uepe3 aKyMyJISITOp JJOPIiBHIOE HYJIIO, P [[bOMY BUMIpP IPOBOAUTHCS MIC/IsS KOPOTKOYACHOTO PO3PSAHOTO IUKITY.

Buxonana po6ota mokasana, o iMITyIbCHUH 3apsi B GyHKIIT CTpyMy 31 3HAiIEHUMH MapamMeTpaMu iMITyJIb-
CIB MIZIBUIILYE TEPMIiH CIy)O0u 10 5 %, 3ano0birae cysbdiraiito, psCHUI eIeKTPOJIi3 BO/IM, MIEPErpiB 1 OCUIIAHHS I1j1ac-
TuH. Po3pobneHnii CTeH ] TO3BOIUB BECTH ONTUMAIBHHUN 3apsi CBUHIIEBOTO aKyMyJisiTopa mpH HU3bKHX (10 — 20 °C)
i Bucokux (7o +35 °C) remmepaTypax.

Koro4dosi ciioBa: iMITyibcHUI 3apsifi, CBUHLEBO-KUCIOTHUI aKyMyJISITOP, MiIKPOKOHTPOJIEPHUI CTEHI.

Caraiina II. L., 3opi A. A. Po3poOka mopeJti it MeTony inTepnperanii oHTOJI0TiH i 3anuTiB 10 623 3HaHb i3
BHKOPHCTAHHSM peJsiniiiHol MoaeJti 30epirannsa nannx // Bicaux JJJIMA. — 2018. — Ne 1 (43).

VY naniii cTaTTi pO3BMHEHO PO3pOOJIEHY paHille METOOJNOTII0 MPOSKTYBAHHS CXOBUIL JIAHUX 1 3HAHb JAJISI Pi-
LICHHsI 3aBJIaHb 00pOOKH il aHaITi3y JaHWX HA OCHOBI KaTEropiallbHO-OHTOJIOTTYHUX Mozelneit. JlaHa MeTomoorist moe-
HYE€, Ha BIZIMIHY BiJ| ICHyIOUMX METOJHK, IPOCKTYBAHHSI 32 IOIIOMOTOI0 iHPOPMALIHHKUX 1 AaTaJOrTYHUX MOJIEIeH 3 BH-
KOPHUCTaHHSM PI3HUX JlarpaMHUX METOAMK 1 MOB MOJIETIOBaHHs. TaKuid MiAXia JO03BOJUB YCYHYTH HEJOJIKH i JIONOB-
HHUTH TI€peBaru pi3HUX MiJIXOAIB O NPOEKTYBaHHS W OJEpKaTH palliOHaJIbHY CTPYKTYpPY CXOBHII JaHMX 1 3HaHb. Ha
Hi/ICTaBI OTPUMAHUX PE3YJIbTATIB PO3POOIICHO MOJIENb 1 METO/| BiIOOpaKEHHsI CXOBHIIIA 3HaHb y (POpMaTi OHTOJIOTTYHOT
MoJeni, nmpeacrasieHoi 3acobamu Ontology Web Language 3 akciomamu y Burisiai BupasiB Descriptive Logic, pazom i3
IpaBWiIaMH, npeacTaBieHnMH Ha Semantic Web Rule Language, y pensuiiine nmoganns 6a3u 3HaHb (3 BUKOPUCTaHHIM
pensiiiiHOi Mopneni 30epiraHHst AaHMX), 3 BIANOBIAHUM IEPETBOPEHHsM 3amuTiB Ha Semantic Query Web Rule
Language y 3anutu Ha Structured Query Language / Stored Procedures and Triggers Language. BinMiHHICTE po3po06-
JIeHOT MOJIeNTi, METOAY i METOAWMKH Ha IXHiil OCHOBI, a TAKOXX 3aIPOITIOHOBAHHUX AITOPHTMIB PO3POOKH i BiOOpaKeHHS
KOHIICTITIB 1 MPaBHJI, MICTUTHCS y BUKOPUCTAHHI B XOMi TaKOi iHTepIpeTarlii KaTeropiaabHO-OHTOIOTIYHIX MOJEIen
CXOBHIII 3HaHb 1 JaHUX y pi3HHX (opmarax mojaHHs. BigoOpaXkeHHs] CXOBHII 3HAHb Y PeJISLiiHY MOAENb 30epiraHHs
JIAHUX JTO3BOJIMJIO peaji3yBaTh MPOrpaMHi KOMIOHEHTH KOMITIOTEPHUX CHCTEM IHTEJICKTyaIbHOI 0OpOOKH aHUX 3 BH-
COKOIO MPOAYKTHUBHICTIO ONPAIIOBAHHS JIaHHUX 1 3HaHb, Y TOMY 4MCIi Ha 0a3i BOyJqoBaHux cucreM. OTprMaHi B TaHOMY
JOCIII/DKEHH] pe3yJIbTaTH JO3BOJMIN peai3yBaTH psj MPOrpaMHUX KOMIIOHEHTIB KOMI'FOTEPHUX CHCTEM IJIsi BUPOO-
HUYUX manpueMcTB. OI[iHKa CHCTEMHOT0 e(heKTy BiJl BIPOBAKECHHS 3aIlPOIIOHOBAHOI METOIMKH TTOKa3aja, 10 IIBHI-
KICTh BUKOHAHHSI IHTEPIPETOBAHUX Ha OCHOBI PEJISILIIHOT MOJIesIi 30epiraHHs 3aluTiB 10 OHTOJIOTTYHUX MoJeleit icTo-
THO 3pocJa.

KoarouoBsi cioBa: iHTenekTyaisHa 00poOKa JaHUX, METOM 1HXeHepii 3HaHb, KaTErOpialbHO-OHTOJIOTYHE MO-
JIeITFOBAHHS, PeIlsilliiHa MOJIeIb JaHHX.
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Cy6otoBuu B. I1., Yroabnikos C. B., baokosa H. B., OabxoBcbka O. JI. MeToauka i cucreMa BHSIBJIEHHSI
CTPYKTYPH MePioIHYHOI CKJIA0BOI TMHAMIYHOIO NpoLecy CKJIAIHOr0 ckiany / Bichux JJIMA. —2018. — Ne 1 (43).

PosrnsHyTO 3a1a4y BUSIBICHHS CTPYKTYPH 1 BU3HAUCHHS MapaMeTpiB MEepioJUYHUX CKIAJ0BHX IPH SKCIEpHU-
MEHTAJIbHOMY JIOCII/PKEHH] JHHAMIYHUX MPOIIECIB MOJIrapMOHIYHOTO CKJIAJy 3 IHTCHCUBHOIO ITYMOBOK) KOMIIOHCH-
TOI0. 3aIPONIOHOBAaHA METOJIMKA Ha OCHOBI MOHATTS 4acTOTHOI (yHKIIT Biaryky. [Tokasano, 110 3a yMOBH eproJiuyHOCTi
1 CTaI[lOHaPHOCTI JOCIIKYBaHOTO NIPOLIECY 1 BUKOHAHHS OCEPEAHEHHs 10 aHCaMOJII0 peastizaliil pillieHHs! 3aja4l MoXe
OyTH OTPHMAHO LUISIXOM aHaJI3y CIiBBiIHOIIEHb 30LIBIICHHS YaCTOT FAPMOHIK 1 301IbIIeHHS 1X pi3HHULI (a3 st 3aMipiB
OJIHOYAaCHO BUKOHAHMX B PO3HECEHHUX B MPOCTOpPi TouKax. [IpoaHani3oBaHO yMOBH 3aCTOCYBaHHS METOIUKH. 3apoIo-
HOBaHO CTPYKTYPY BHUMIipIOBaJIbHO-IHPOPMAIIHHOT CHCTEMH, 10 peatizye MeToanKy. HaBeqeHo npukiag npakTu4HOro
3aCTOCYBaHHS pO3pO0JICHOT METOIMKH JUIsl aHAITI3y MyJIbCalliil MOTOKY B MPOTO4HIi YaCTHHI MapoBOi TypOiHU.

Ha ocHOBI po3rissHyTOi METOIMKHN COPMOBaHA CXeMa BHMipPIOBAIEHO-IHPOPMALIHHOTO KOMIUIEKCY ISl BUSB-
JICHHSI CTPYKTYPH TEPIOJNIHIX TWHAMIYHUX IPOLECIB 1 BU3HAUEHHS 1X mapameTrpiB. CTpyKTypa KOMIUIEKCY HO3BOJISIE
HOMy MpalioBaTH sSIK B ITOBHICTIO aBTOMAaTHYHOMY PEXHMi, Tak y B3aemozii 3 onepaTopoM. HasiBHICTh TPOMDKHUX Ha-
KOIMYyBauiB iH(OpMaLii 103BOJIsIE BHKOPHCTOBYBATH ITiICUCTEMH KOMIUIEKCY aBTOHOMHO.

Meroanka aHajizy npupocTy (a304acTOTHOI XapaKTEPUCTHKH 1 €JEMEHTH BUMIipIOBAIbHO-1H(OpMaLiiHOTO
KOMIUIEKCY BHKOPHCTaHI I ineHTH(iKanii B3a€MO3B'SI3Ky 1 IapaMeTpiB INMepiofuyHOl CKIIAJIOBOI IyJbcaliil MOTOKY
B TypOOYCTaHOBIII 3 METOIO BHSIBJICHHS JUKEpelia BiOpo30ypeHHs BUMYIIEHHX KOJIMBAaHb JIOMATKOBOTO arnapary. Po3pobuie-
Ha METOJIMKA M0Ka3aJia CBOK Pe3yJIbTATHUBHICTh PH aHATI31 JUHAMIYHHUX MPOLECIB, 3apPEECTPOBAHUX B EKCIIEPUMEHTI.

KawouoBi ciioBa: nuHamiuHuii Ipoliec, FapMOHIHHUIN CKIIaJl, €eKCIIEPUMEHTAJIbHI JOCIIKEHHsI, YaCTOTHA (QyH-
KIIig BiATYKY, (pa30Ba 4acTOTHA XapaKTEepUCTHKA, PI3HUIA (a3, BUMiprOBaIbHO-iHPOpMaLiiiHa cHCTeMa, IIBHIKE TepeT-
BopeHHs Dyp'e.

Cyo0orin O. B., Bopopnaii P. A. IlinBuieHHsi NPOAYKTHBHOCTI BepcTaTa HLISXOM MOJepHi3anmii iioro cu-
cremu KepyBanus // Bicuuk JJIMA. — 2018. — Ne 1 (43).

Haseneno mopepHizaliito cuctemu kepyBaHHs o0poOsmoBansHoro entpy CBFK 130 3 meroro mifBHICHHS
HOro MpoayKTUBHOCTI. IcHylO4a cucTema ynpaBiiHHS BepcTaTy B IJIOMY Ha ChOTOJHIIIHIN J€Hb HE BiIOBINAE KO-
HOMY 3 BHMOT SIKOCTi, HaAIHHOCTI i NMPOJYKTHUBHOCTI. MoJepHi3alis CHCTEMU YIPaBIiHHS BepcTaTa IMpOBEICHA 3a
paxyHOK pO3pOOKH MOAyJIsi KepyBaHHS NPHUBOAOM TOJIOBHOTO PyXy. B SIKOCTI KOMIUIEKCHOTO NMOKa3HWKA HaJiHHOCTI
BHKOPHCTOBY€EThCS KOE(ILIEHT TOTOBHOCTI, sIKMH MoBMHEH ckyiactu 0,995 mist aBTOMaTn4HOro pexumy podotu 3a
paxyHOK BHOOpY €IEMEHTIB 3 HAlIMEHIIIO0 BipOTiAHICTIO BiIMOBH, PO3POOKH CY4acHOI CHCTEMH JTIaTHOCTUKH Ta 3aXU-
CTy Bix aBapiii. HeoOXigHa TOYHICTH 3aJICXKHUTH BiJl POOOTH MPAKTHYHO YCiX KOMIIOHEHTIB CHCTEMH YIIPABIIHHSA, a IPO-
JOYKTHBHICTh BEpPCTaTy AOCATAETHCS yIOCKOHAICHHAM PEXHMMIB Pi3aHHs], 3aCTOCYBAaHHSM HOBOI NPOTPECHUBHOI TEXHO-
JIoTi{ 13 3MEHILIEHHSIM HepoOOUOoro [Uisi IHCTPYMEHTY 4acy, MOAEPHI3aIli€l0 BEPCTATHOTO elleKTpoobiaaHaHHs. B pomy
IUTaHi, A1 JOBEJICHHS BKa3aHHWX ITOKA3HUKIB JI0 BCTAHOBJICHUX 3HAuY€Hb, IPOBEAECHO KOHQIrypyBaHHSA MOAEPHI30BaHOT
CHCTEMH YIPABJIIHHS BEpCTATOM JUIsS 3a0e3MeueHHss MaKCUMalbHOI JMHAMIKK 1 ToyHOCTi. J[ins MojepHizaiii BUKOpH-
cTOBYy€eThCsl mporpamoBanuii koutposiep SIMATIC S7-300 BupoOuuntBa ¢ipmu SIEMENS, obOpana cuctema UITK
SINUMERIK 840D y xom6iHauii 3 miniiikoto mpuBoaiB SIMODRIVE 611 digital. /Ins nepeBipku sikocTi poOboTH elex-
TPOIPHUBOY TOJIOBHOTO PYXY 1 OI[IHKHU AKOCTI MEPEXiJHUX MPOIIECIB CKIIAJACHO Horo Monenb B cepeaouiini MATLAB.
AHani3 poOOTH cUCTEMH KEepyBaHHS €JIEKTPOIPUBOJIOM B IEPEXiJHUX PEKHMaxX JOBOJHUTH aJICKBAaTHICTh MPOBEJICHUX
JOCITIKeHb. 3po0JIeHO BHCHOBOK ITPO JIOLUIBHICTh 3aCTOCYBAaHHS CaMe BEKTOPHOI CHCTEMH YINPABIIHHS €JIEKTPONpH-
BOJIOM, sIKa 33/I0BOJIbHSIE BCTAHOBJIEHMM BUMOTaM TEXHOJIOTIYHOTO ITPOLIECY.

KarouoBi ciioBa: koHTposiep, crcTeMa KepyBaHHS, CNEKTPONPHUBIA TOJOBHOTO PyXY, BEKTOPHE YIIPaBIiHHS,
MoJeNb, KOH(IrypyBaHH:, IPOrpaMyBaHHS.

Cyc C. I1I. Oco6mBoCTi POEKTYBAHHS ONTHYHHX 32C00iB KOHTPOJII0 HASIBHOCTI BHPOOIB y TepMiuHMX
ycranoBkax // Bichuk JJIMA. — 2018. — Ne 1 (43).

Po3risiHyTa MOKIJIMBICTB 3acTOCyBaHHsS (DOTOEIEKTPUYHOTO METONY JIsl BUSIBICHHS BHUPOOIB YycepenuHi
TEpMIYHHMX YCTaHOBOK JoBXHHOIO 10 100 merpiB. Ha oCHOBI aHaii3y BCTaHOBJIEHO, IO CaMHUM BJajuM € (OTOeIeK-
TPUYHHUI METOJI, IPH SIKOMY NPHUCTPOI KOHTPOJIIO TIOBUHHI IPAIIOBaTH B aKTUBHOMY PEXHMI «Ha MpocBiT». [Ipu 1pomy
JDKEpPEJIO 30HAYBAJIBHOTO ONTHYHOTO CHTHATY PO3MILIYETHCS 3 OAHOTO OOKY TEpMIYHOI yCTaHOBKH, a NMpHiMad — i3
MIPOTHIIEKHOTO. Bupobu, 1o pyxaroThCsi B TEpMiUHIA yCTaHOBII, € iHIUKYeMUMH 00'ekTamu. OlHAaK MOTYXHICTb OII-
THUYHOT'O CHT'HAIy, IO HOTpAIUIsie Ha NpHiMady, MOCTiHO 3MiHIOEThCS. KpiM TOTO, 3aCTOCYBaHHS TAKOTO PEKUMY HE
JO3BOJISIE TOYHO BHU3HAUYATH MicIle TMOSIBH IHIMKYEMHX O0'€KTIB Yy KOHTPOJBOBaHIH 30HI. Bu3HaueHa CyKymHICTBH
30BHIMIHIX (PAKTOPIB, M0 YCKIAJHIOIOTH 3aCTOCYBaHHS (POTOETIEKTPUIHOTO METOLYy. BCTaHOBIEHO, IO MIYHE cepeno-
BUILE 3 OJHI€] CTOPOHH MOAABIIIOE 30HAYBATGHHUI ONTHYHUIA CHTHAI, a 3 {HIIOT — € MOTY)XHUM KEPEIOM ONTHYHHX
nepemko. OTpuMaHi BUpa3H, IO 3B'SI3YIOTH CIIBBiIHONICHHS AiaMeTPiB MPUHOMHOI ONTUYHOI CUCTEMH W ONTHYHOTO
MMPOMEHsI B MicIi npuiiMaHHs. BuKkOHaHA ONTHMI3allis HapaMeTPiB ONTHYHUX CHCTEM MPUCTPOIO KOHTPOJIO 1 OTpuMa-
HU{ BHpa3 A BU3HAUYEHHS MOTY)KHOCTI 30HAYBaJbHOTO ONTHYHOTO CHI'HALy Ha BXOJl IpuiiMada. BcraHoBieHO, 110
JUISL IOCTOBIPHOTO KOHTPOJIIO HAassBHOCTI BUPOOIB y TEPMIYHUX yCTAHOBKAX JPKEpelia 30HAyBAJIILHOTO CHI'HATY TOBUHHI
matu tmmpokui (0,7...1,05 MKM) CIICKTp BUIPOMIHIOBAaHHS. 3a pe3y IbTaTaMH JOCHIKCHb BUTOTOBJICHI Ta BUIIPOOYBaHi
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JEKiTbKa eKCIIePIMEHTABHIX 3pa3KiB MPUCTPOIB KOHTPOIIO. Pe3ympTatn BUIIPOOYyBaHb MiATBEPIIIN OTPHMaHI TEOpe-
TUYHI 1oJioXeHHs. Po3pobnennii npucTpiii Moxke OyTH 3aCTOCOBAHO HE TUIBKH Ui KOHTPOIIIO MapameTpiB poOouoro
MIPOCTOPY TEPMIYHHUX YCTAHOBOK, aje i K MPHUCTPiil BUABICHHS BUPOOIB Yy BaXKKOJOCTYIIHUX 30HAX, HANPHUKIAL Yy IPO-
KaTHOMY BUPOOHHLITBI 1 T. 1.

KoarouoBi cioBa: tepmiuHa ycTraHOBKa, (POTOENEKTPUYHUN METOJ, NPUCTPIH KOHTPOIIIO, 30HIyBalbHUHA ON-
TUYHUHN CUTHAJ, IHAMKYEMI 00'€KTH, CIICKTP BUIPOMIHIOBAHHS.

Ty3enko O. O., bananaesa O. 10. Po3podka nporpaMHoro 3ade3medyeHHsl IJsl MOJeTIOBAHHS POOOTH
YHiBepcaJbHOI0 NOBOPOTHOIO KOMIIEHCATOPa 3 OTBOpPaMHU Ppi3Hoi (opMu B Npy:kKHUX miacTuHax // BicHuk
JJIMA. —2018. — Ne 1 (43).

PosrnsiHyTO po0OTY YHIBEpCAIBHOTO MOBOPOTHOTO KOMIICHCATOpa MOXUOOK HANpPSIMKY IOB3YyHA 3 OTBOPAaMH
B MIPY’KHUX IUIACTHHAX. BCTAaHOBIEHO MOXIIUBICTH 3MIHH IUIONII OITOPHOI ITOBEPXHI Ta KOPCTKOCTI KOMITEHCATOpa 3a
paxyHOK Bapiaiii koedillieHTa epeKpPHUTTS, 110 A03BOJIUTH PO3LUIMPUTH iala30H TEXHOJOTIYHMX Omepalii, 110 BUKO-
HYIOTBCSl Ha IPECOBOMY 0oOafHaHHI. PO3ITIsIHYTO KOHCTPYKIIiI0 KOMIIEHCATOpa Ta CXeMy NEPeKPHUTTS OTBOPIB IpH MO-
BOpOTi OJHIET MJIACTHHU BiHOCHO iHIIOI. OTpUMaHO aHAJIITUYHI BUpPa3W Ui PO3PAXyHKY Koedili€HTa MepeKpUTTIB
OTBOpIB OBaJIbHOI, KPyIiiol Ta 6araTrokyTHOI ()OpMHU B IUTACTHHAX KOMIleHcaTopa. Po3pobieHo nporpaMHe 3a0e3rneyeH-
HS Ui MOJICJIIOBaHHSI pOOOTH YHIBEpCaJbHUX IOBOPOTHUX NPYKHUX KOMIIEHCATOPIB 3 OTBOpaMH pi3HOI (opmu.
IIporpamy peamizoBano i3 BukopuctanHsm Mo HTML, CSS, JavaScript B cepenoBuii 00’€KTHO-OPIEHTOBAHOI'O
nporpamyBaHHs JetBeans WebStorm 2017 i3 crannaptanm Habopom 6i6miorex. [Iporpamuuii IpoayKT MOKHA BUKOPH-
CTOBYBAaTH Y BCIX Cy4acHHX omepaniiHux cucremax (Windows, Mac OS, Linux) Ta MOOUILHHUX TPHUCTPOSIX (Iparioro-
gux mig i0S ta Android) sk B SKOCTi JENKTOI-I0MATKy, TaKk i BeO-momatky. [IpuBeneHO pe3yabTaTH MOJICITIOBAHHS
3a JOTIOMOTOI0 PO3POOJIEHOTO MPOTPaMHOTO 3a0€3MEUYeHHs, SIKi IMPENCTAaBICHI y BUIJISAAI YHCENbHUX 3HAYECHb Ta
rpadiYHAX 3aNeKHOCTEH, U SAKUX MiAiOpaHo BUA aPOKCHUMYIOUHX BHPAa3iB, a KOS(IIiEHTH BU3HAYAIOTHCS METOJOM
nepebopy. AHalli3 OTpUMaHHUX PErPeCciiHUX 3aJIeKHOCTEN J03BOJISIE BU3HAYUTH BILIMB [€OMETPUYHHUX PO3MIpIB Ta KyTa
MIOBOPOTY IUIACTUH KOMIICHCATOPA Ha BEJIMYMHY Koe(illieHTa MepeKTUTTs. Pe3yapraTti 1ociiikeHHs MOXYTh OyTH BHU-
KOPHCTaHI IIpH MPOEKTYBaHHI Ta BIOCKOHAJICHHI KOHCTPYKLIH NMpy>KHUX KOMIICHCATOPIB, IO JO3BOJUTH MiABUIIUTH
TOYHICTb IITAMIOBAHUX METAJOBUPOOIB 32 PaXyHOK 3HIKEHHS NPYXKHHUX JeopMaliid i 3SMEHILIEHHS! OXUOOK CHCTEMHU
«IIpec-1ITamID.

KaouoBi cioBa: mporpamHe 3a0e3nedyeHHs, MOJECNIOBAHHS, NPYKHUH KOMIIEHCATOpP, NMOXHOKM CHCTEMHU
«IIpec-IITaMID.

I'epacumenxo O. B., Mapkos O. €., InuakoB €. B.,, MapkoBa M. O., Kutnikos P. FO. [locaixkeHHst
npouecy Kpucraiizanii yKkopoueHuX 3JIUTKIB Ui MOKOBOK BianoBigajbHoro npusnavens // Bicauk JIMA. —
2018. - Ne 1 (43).

Meta poOOTH — MiIBUIIEHHS SKOCTI KOBAIBCHKUX 3aTOTOBOK JJISi BUPOOHHUIITBA ITOKOBOK 3 BHCOKOIO SIKICTIO.
Jlnsi TOCATHEHHSI TTOCTaBICHOT METH JIOCIIDKYBaBCs Mpoiiec GOpMyBaHHs 3JIUTKIB 31 CIPSIMOBAHOI KPUCTANI3AIIE0.
st boro OyB CHPOEKTOBAHMH 1 IOCHIDKEHHI YKOPOUSHHUH KOBaIbChKHUI 3UTOK. Taki 3aroTOBKH JI03BOJISIFOTh 3MiHH-
TH HampsMOK Kpucraiizauii posruiaBy. st gociikeHHst Oyna po3poOiieHa METOAnMKa MoJetoBaHHs. JociipKeHHs
npoBouiiocs 3 BukopuctanusiM MCE. B pe3ynbraTi YHCEIbHOr0 MOETIOBAHHS BCTAHOBJICHO, IO MPH BEPTHKAIBHIN
KpHCTaji3anii TerIoBUil LIEHTP 3JIMTKa PO3TallOBaHUK y pHOYTKOBiK yacThHi. CpsiMOBaHa KpUCTaNi3allisi BUKIIOYAE
YTBOPEHHSI OCHOBOI MOPHUCTOCTi, TNIMOMHA YCaJO4YHOI pPAKOBHHHM CTAaHOBUTH 5.7 % BiJ BUCOTHM TiNa 3IJIUTKA.
e na 20 ... 25 % MeHmIe, HOK AU 3BUYAHUX KOBAJIBCHKUX 3JMTKIB 1 JO3BOJIMIIO BUKIIIOUUTH MOSIBY OCHOBOI PUXJIOCTI.
B pesynbrari BucoTa ycaio4Hoi pakOBHHU CTaHOBUTH 5 ... 7 % Bix BucoTH Tina 3autka. OCHOBHA YacTHHA BUCOTH Tija
3IUTKA KPUCTANIZYETHCS 3 MMOCTIHHIM TPaJiEHTOM TEMIIEpaTyp, M0 He MEePEeBHIIYEe TPAHHIHAX 3HaUeHb (4 ... 5°C / Mm),
SIKi MOXYTBH IIPUBECTH 1O YTBOPEHHS TpimmH. Lle 10maTKoOBO MiATBEPIKYETHCS JaHUMH PO3MOALTYy KpuTepito Husma
B Tini 3nuBKa. HaliBuIy TeMneparypy IpoTsIroM yChOTO 4acy OXOJIODKEHHS Ma€ BEPXHS YaCTHHA Tija 3JIUTKA, a HIKIY
TeMIepaTypy — HOTro JOHHA YaCTHHA. 3MEHIICHHS BiIBEJCHHS TeIula 3a PaXyHOK yTEIUICHH: O1YHil YacTHHI BUIMBHULI
KOMIICHCY€EThCSl IHTEHCHBHHMM BiJBEJCHHAM TeIlIa Ha miguoH. lle He mpu3BOAWTE 10 301MbLIEHHS Yacy KpHCTamizamii
B MTOPIBHSHHI 3 TPOIICCOM KPUCTATI3aIlil 3BUYAHHOI0 KOBAJIBCHKOIO 3JIMTKA aHAJOTIYHOT MACH.

KoaiouoBi cioBa: kyBaHHS, NTOKOBKa, 3JIMTOK, CIPSIMOBaHA KPHCTajli3allis, 3BOPOTHA KOHYCHICTb, OXOJIOJ-
JKYBaHMH MiJIOH.

Kyainiu A. A. MoaeqoBaHHsl BIVIMBY NapaMeTpiB CTPYKTYpHM Ha MeXaHiuHi BJACTHBOCTH CILIABY
AMTr10 // Bicauk JJIMA. — 2018. — Ne 1 (43).

Jis nuBapHUX cruiaBiB cucreMu Al-Mg roJOBHOIO XapaKTEepUCTUKOIO MAaKpPOCTPYKTYPH € CepelHii po3Mip
MaKpO3€epHa, a MIKPOCTPYKTYPH — CepeIHid po3Mip AEHAPUTHOI YapyHKH. JlaHi XapaKTepHCTHUKU CTPYKTYpH, y OLIb-
IIOCTI BHIAJKIB, € B3a€MOIIOB’ I3aHAMH, 1 3MIHHTH PO3MIpH ONHI€I 3 HUX MpH 30epekeHHI PO3MIpIB yCiX IHIINX Ha
MMOCTIHHOMY DiBHI Ha MPaKTHUI Maibke HeMOoxImBo. Lle € cTpumyrounM ¢akTopom mpu 1moOymoBi ageKBaTHUX Killb-
KICHHX 3aJIKHOCTEH MK MEXaHIYHUMH BJIACTHBOCTSMH JINTOTO CIUIABY Ta OJHIi€T 3 XapaKTePUCTHK CTPYKTypH. Takox
LIe YCKJIQJHIOE BCTAHOBJICHHS CTYIEHS BKJIAJy KOXKHOI OKPEMOI XapaKTePUCTHUKH CTPYKTYPH B PiBEHb BIACTHBOCTEH
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criaBiB. MeTta poOOTH — BCTAaHOBHUTH CTYIIiHB BIDIMBY CEPEIHBOTO PO3MIPY 3€pHA 1 ACHIAPUTHOI YapyHKH Ha pPiBEHBb
MeXaHIYHHUX BJIACTUBOCTEW MpoMHUCIIoBOro ciuiaBy AMrl10 Ta moOyayBaTi MaTeMaTH4HI MOJEI 3aJIe)KHOCTI PiBHS Me-
XaHIYHHX BIIACTHBOCTEH CIUIaBY BiJ JaHUX XapaKTEPUCTHK CTPYKTYpPH.

ExcriepuMeHTaNbHO TOCIIIKSHO B3a€MO3B 30K MiX PO3MIPOM 3epHa 1 ICHAPUTHOKO YapYHKOIO Ta PiBHEM Me-
XaHIYHUX BJacTHBOCTEH mpomwucioBoro cmiaBy AMrl0. I[ToOynyBaHO mMareMaTHuHI MOJENi 3aJEeXKHOCTI PIiBHS Me-
XaHIYHUX BJIACTUBOCTEW CIUIaBY BiJl JAaHUX XapaKTEPUCTUK CTPYKTypu. Ha ocHOBI aHamni3y moOynoBaHMX MaTeMaTHY-
HUX MOJIeJIEH BCTAHOBJICHO CTYIiHb BIUIMBY CEPEIHBOTO PO3MIpY 3€pHa i JEeHAPUTHOI YapyHKH Ha PiBEHb MEXaHIYHHX
BIIacTHBOCTEl mpomucioBoro cruiasy AMrl0. B xapaktepromy mis crmaBy AMrl0 piana3oHi 3MiH XapaKTEpUCTHK
CTPYKTYPH 3QJISKHOCTI MK piBHEM MEXaHIYHMX BJIACTUBOCTEH 1 po3MipaMH OCHOBHHX XapaKTEPHUCTHK CTPYKTYpH 3a-
JOBUTFHO OTHCYIOTHCS JIHIHHOIO (DYHKIII€0, OKPIM 3aJISKHOCTI MiXK MEXKEI0 IUIMHHOCTI Ta po3Mipom 3epHa. Lls 3amex-
HICTh OMUCYETHCS PIBHAHHEAM THITY Xoiua-Ilerda. BeranoBieHo, o 3MiHa po3MipiB Makpo- 1 MIKPOCTPYKTYPH MTPOMH-
cioBoro craBy AMr10 oco0nrBo cyTTEBO BIDIMBAE Ha TiABHUIICHHS PiBHA BiTHOCHOTO BHIOBKEHHS.

KaouoBi ciioBa: MmaremMaTtuuHa MOJIejb, CTPYKTYpPa, MEXaHIYHI BIACTUBOCTI, 36PHO, ICHIPUTHA YapyHKa.

Ickpuubkuii B. M., Bogonascska H. B. IIpo nmapHe HaBaHTaKeHHsl KPiNMMJIBHUX JeTajieil IPyNnoBOro
Pi3p00BOro 3'€THAHHS B pe:KUMi 01H000XinHOTO 3aTsiryBaHHs // Bicauk JJIMA. — 2018. — Ne 1 (43).

PosrisiHyTta po3paxyHKOBa cXema TIPYIOBOIO pi3bOOBOrO 3'€HAaHHs, NPOBEICHUH CHIOBUI aHali3
1 BCTAHOBJICHI OCOOJIMBOCTI MPOIECY HABAHTAKECHHS HOTO KPIMNWJIBHHX JAeTaJed MpU IX IOYEProBOMY MapHOMY
3arsryBaHHi. [IpuBeeHo aHasi3 BILIMBY MOJATIMBOCTI €IEMEHTIB CTUKY Ha Mipy 3MEHIIIEHHS OChOBHX 3yCHJIb B paHillie
3aTSTHYTHX KPIMWIBHUX JETasIX MiCiHs BaHTaKEHHS HACTYNHHMX IIPH Takid TEXHOJOTIl CKIaJaHHS, NpHUBEICHI
AQHATITUYHI 3aJIKHOCTI /ISl BU3HAYEHHS 3MIHM CTYIEHS HaBaHTAXEHHs LMX JeTaned. 3poOieHO BHUCHOBOK IPO
HEMOXJIUBICTh OCATHEHHS 32 OJWH OO0Xil 3aTATYBaHHS HOPMOBAaHUX OCHOBHX 3yCHJIb B YCiX KPINIJIBHHUX IETAISX.
BcranoBnena HEOOXiqHICTh IPOBEIECHHS IMOATBITNX 00XOAIB 3aTATYBaHHS ISl BAKOHAHHS BUMOTH IIPO TePMETHUYHICTH
CTUKY abo0 3IifiCHEeHHS OJHOOOXIJHOIO MApHOr0 3aTATYBaHHS 3 IMEPEBAHTAKEHHSM, L0 3a0e3ledye HaBaHTAKEHHS
y KiHI[I 00X0/y yCiX KpIMMIBHUX JeTajell OJHAKOBUM HEOOXIIHMM 3yCHIUIsIM. BcraHOBIIeHa 3aKOHOMIPHICTD 3MIHU
Koe]iLIEHTIB MIEPEBaHTAXKEHHsI TOCIIIOBHO 3aTATyBaHUX I1ap MPHU OJHOOOXIJHOMY 3aTsATyBaHHI, PO3pOOJIEHO aITOPUTM
JUIsl 3/1IHCHEHHS X PO3paxyHKiB i3 3acrocyBaHHsiM EOM.

3 ypaxyBaHHSIM BUMOI 3a0€3le4eHHs repMeTu3alii CTHKY BUKOHAHMH PO3PaxyHOK 3yCHJIb HaBaHTa)KEHHs
KPIMWIBHUX JAeTajied Uil BUIAAKy OXHOOOXiTHOro 3arsryBaHHs. [IpuBeneHa rpadiuna iHTepnpeTauis pe3yJbTaTiB
PO3paxyHKiB KOe(Ili€HTIB NepeBaHTaKCHHS ISl Pi3HOI KUIBKOCTI 30MpaHUX NHap KPINWIBHUX AETalled MpH pPi3HUX
3HAQYEHHAX BIJHOCHOI IOJATIMBOCTI JeTanedl CTHKY, 0 3a0e3NeyyloTh JOCSATHEHHS B YCIX KPIMMJIBHUX JAETaJsIX
HOPMOBAaHMX 3yCWJIb 3aTAryBaHHA 3a oAuH 00Xxin. IlokazaHo, m0 I CKIaJaHHS TPYHOBUX pi3bOOBUX 3'€HAHB
3 BUCOKOIO BiJJHOCHOIO TMOIATIHUBICTIO 3'€MHAHHS 1 KUTBKICTIO map N-> 8 3acTOCyBaHHS TEXHOJOTii OJHOOOXiTHOTO
3aTATYBaHHS CTAa€ HEMOXIIMBUM 32 YMOBaMH MIITHOCTI 30MpaHHUX KPIMMMIBHUX AeTanel. 3amporoHOBaHI peKOMeHaarii
M0 BUKOPUCTAHHIO OTPHUMAHUX PO3PAXYHKOBHX 3aJICKHOCTEH MpPH OJHOOOXITHOMY 3aTATYBaHHI TPYIOBHX Pi3bOOBUX
3'eIHAHb.

KuarouoBi cnoBa: rpymoBe pi3pOoBe 3'€qHAHHS, TEXHOJIOTiA CKIaJaHHSA, HPOLEC HABAHTA)KEHHS, CHIIOBHHA
aHaJIi3, ANTOPUTMIYHA MOJETIb, [IOYEProBe MapHe 3aTAryBaHH:. OJHOOOXIAHE 3aTATYBaHHSA, HOPMOBAHE OCbOBE 3YCHILILA,
KOE(DIIIEHT NepeBaHTaKEHHSI.

KoBanescoskmuii C. B.,, I'ymun O. B., IlonoB A. O. OcHalleHHsi A5 peaJjizanii mpouecy moBepXHeBO-
miacTuyHoi aedopmanii mpu 3MminHeHHI po00YUX MOBepXoHb jerasieii mammuu // Bicamk JIMA. — 2018. —
Ne 1 (43).

Ha ocHOBi mpoBeneHHX paHillle TEOPETHYHUX 1 EKCIIePHUMEHTANBHUX IOCTiKeHb Oyia po3poOiieHa KOH-
CTPYKIIisl TEXHOJOTIYHOTO OCHAIIEHHS MAJIS peaji3allii mpoIrecy MOBEpXHEBO-IUTACTHYHOTO IeOpMyBaHHS POOOUHMX
MTOBEPXOHb JeTalel MAIINH 3 BUKOPUCTAHHIM POJIMKA 3 KpyroBuM npodinem. KoHCTpyKIis mpucTocyBaHHS mependa-
Ya€ MOJKJIMBICTh CXPEIICHHS OCCH 3MILHIOBAIBHUX POJIMKIB BiIHOCHO OCi 3aroToBkd. OCI 3MIIHIOBaJbHHX POJIHKIB
MIOBEPHYTI HA OUH KYT, ajie 3 pi3HUM 3HaKoM. [ mpucToCyBaHHA 3a0e3Meuy€eThCsl MOXKIMBICTh CAMOBCTAHOBJICHHS Ha
BEpCTAaTaX TOKAPHOTO THITYy 3aBASKU IIAPHIPHOMY 3aKpiIUIeHHIO Ha cymnopti. [Ipn mpoMy 3ycmiuis, IO BHHUKAIOTH B
npoiieci 1ehopMyBaHHs OBEPXHEBOTO IIAPY, 3aMUKAIOTHCS HAa KOHCTPYKIIIT IPUCTOCYBAHHS, 1 HE MEPEJar0ThCs aHl Ha
3aroTOBKY, aHI Ha €JIEMEHTH BepcTarTy. TakuM YUHOM JOCATAEThCS HAWBHINA TOYHICTH 00poOicHHs meTaneil. OkpiMm
BIZIOMHX IlepeBar HaKOUyBaHHS 32 TAKOIO CXEMOIO J0/IaTKOBO BUHHMKAE €(DEeKT «IepeMillyBaHHs» 1e)OPMOBaHHX IIapiB
Marepiaiy i3 sSBIS€TbCS 0COOIMBHI POLIAPOK y MIPUKOPAOHHUX AIISIHKAX, SIKUH HAOIMKAETHCS 10 HAHOCTPYKTYpOBa-
HOI IMOBEPXHI 1 Mae Jy)ke BEIUKY 3HOCOCTIHKICTb. B pe3ynbrari JOCSATraeThCsl CyTTEBE MiJBHUIICHHS CTPOKY CIIY>XKOH Jie-
TaJel i By3JiB B LILJIOMY.

OKpiM 11pOTO, PO3pO0IIeHa KOHCTPYKIIiS TEXHOJIOTIYHOTO OCHAIIECHHS IS TOBEPXHEBO-IUTACTHYHOTO 3MIITHEH-
HS eTajieil MalliH TaKoXK MO)ke OyTH BUKOPHCTaHA 1 JUIs pealtizallii mporecy HaKOIyBaHHS SK POJIMKAMH 31 CIemiaib-
HUM npodisieM, Tak i MUIIHAPHIHIMH POJMKAMHU. AJie TIPH HbOMY Oyze Aemo BUAO3MIHEHHHA BY30J 3MIITHIOBAIBEHIX
pOJIMKIB 13 30epeKeHHsIM 3alpONOHOBAHOT CXEMH HAaKOYyBaHHs. TakMM YHMHOM, CXPELIyBaHHS OCed NpH peamizaiii
Ipolecy HaKOYyBaHHS IMTIHAPUYHMMH POJMKAMHU IPH3BOJUTH HE TUIBKM 10 3MEHIUEHHS 3YCHIb AedOopMyBaHHS,



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No ] (43),2018. 229

a0 CYTTEBOIO 3HMIKEHHS HETaTHBHOTO BIUIMBY CHJI TEPTs, OCKUIbKH JIHIMHUA KOHTAKT IPU LOMY 3HAYHO 3MCH-
LIYETHCSI 1 HAOIMIKAETHCS 10 TOYKOBOTO.

KaouoBi ciioBa: noBepxHeBo-IIacTHuHa AedopMallis, HAKOUyBaHHs, 3MILHIOBAIBHUN POJIMK, TEXHOJIOTTYHE
OCHAIIICHHS, CXPELILyBaHHs OCEH, Hallpy>KEHHs 3CYBY, BHYTPILLIHI HANpy>KEHHSI.

Kopuak O. C., Korkona B. B. Po3BuTok MeToAiB 3amo0iraHHsi pilMHHOMY TOJIOAYBAHHIO CHJIOBHX
HUJIiHAPIB aBTOMATH30BaHUX riiponpecoBux komiiekcis // Bicuuk JJJIMA. — 2018. — Ne 1 (43).

Mertoro poOOTH € CTBOPEHHSI METOAIB 3al00IraHHs PiIAMHHOMY T'OJIOJYBAHHIO CHIJIOBHX TiJPOLIMIIIHAPIB M-
XOM aHaJi3y OCHOBHHX NPUYNH BUHUKHEHHS LOTO SBUILA B TiIPOLIIIHAPAX Pi3HOTO (HYHKLUIOHATBHOIO MPH3HAYCHHS
3 TOCITIAYIOYO0 PO3POOKOO BIAIOBIAHMX 3aX0/iB HOTO yCYHEHHS. PO3TIIIHYTI MPHHIIUIIOBI OCOOIMBOCTI YMOB EKCILTY-
aTamii poO0oYnX, 3BOPOTHHUX Ta BPIBHOBAXYBAIBHUX IMUIIHAPIB. 3ayBakeHO, 0 po00Ui HWITIHAPHA MalOTh HaHOUTBIINI
00’eM cepen TiApOommIiHAPIB 00 TaJHAHHS aBTOMATH30BAaHIX KOMIDICKCIB Ta B HAMOUIBIIIHN Mipi MiqIal0TECS PIIHHHOMY
royiogyBaHH0. OmHUCaHO MeToJ 3amo0iraHHs PiIMHHOMY TOJOIYBaHHIO IIJ 4ac OIIyCKaHHS PYXOMOi MONEpeyrHH
JI0 TIOKOBKH. BiAMOBIAHO /0 bOTO METO/AY BU3HAYAIOTH BIIIOBIAHI MapaMeTpH TiAPONiHIT «poOOYH HMTIHAP — 3ITHB-
HUIl KJanaH — HallOBHIOBAILHO-3JIMBHUN 0ak», 3JIMBHI KJIaaHW MaKCHUMAJIbHO HAOIMKYIOTh O POOOYMX LMIIHIPIB
BIAMOBITHUX CTYIEHIB 3yCHJIb Ta 30CEPEKYIOTh OCHOBHY YacTKy 3arajbHOTrO TiJpaBliqyHOIO ONOpPY Ha BiANOBITHOMY
3MMBHOMY KilanaHi. KOMIIOHYBaHHsSI CHCTEMH KEpyBaHHS XOJOM HaOJMKEHHS TiJpaBJIiYHOrO Ipeca i3 3arnobiraHHiIM
PIIMHHOMY TOJIOJlyBaHHIO CHJIOBHX LIMJIIHZDIB Iependadyac 3aCTOCYBaHHs KOJEKTOpA Ta BPiBHOBKYBAJIBHUX LIMIIIHIPIB.
st 3amobiraHHs piqMHHOMY TOJIOMYBAHHIO CHIIOBHX LWIIHIPIB B CHCTEMY aBTOMATHYHOTO KEPyBaHHS MPECOM 3aKiia-
JAIOTHh pO3po0IcHUi B poOOTI anrOpuUTM, BiITOBIIHO IO SKOTO MOCTIHHO KOHTPOJIIOKOTH MMOKA3HUKU JATYUKIB CHCTEMHU
KepyBaHHS Ta MOPIBHIOIOTH MOTOYHMI THUCK y POOOYHMX LUIIHAPAX 3 PO3PaXyHKOBUM, BH3HAYCHUM y NaHHHA MOMEHT
yacy 3 ypaxyBaHHSAM 3MiHHOTO TigpaBIiYHOTO OIOpY 3JHBHOTO KIANaHa 3BOPOTHUX IWIiHApIB. HaBenena
Ta MpoaHai30BaHa MaTeMaTHIHA MOJIENb 3MIHH THCKY B POOOYNX HMIITIHAPAX TiAPABIIYHOTO Mpeca MpH IX 3aIlOBHEHHI
PIIMHOI0 HU3BKOI'O THCKY BiJI HAlOBHIOBAIBLHO-3IIMBHOrO 0Oaky. HamaHo mpakTuuHi pekoMmeHzauii i3 3amobiraHHs
PIIMHHOMY T'OJIOJ{YBaHHIO CHJIOBUX TiAPOLMIIHIPIB aBTOMAaTH30BAaHUX TiPOIIPECOBUX KOMILIEKCIB.

KawuoBi cioBa: npec rigpaBniuHuii, UUIIHIP CHIIOBUHM, pianHa poOo4a, PiAMHHE TOJOAYBaHHSI, KIaraH,
THUCK, TiJPOJIIHIs.

KoBaavos B. /I., Baciibuenko f1. B., Meabnuk M. C., Hectepenko B. M. Kommuiexkcauii minxin 1o opra-
HM3aIMil MPOEKTHUX POOIT NMPH CTBOPEHHI Cy4YacHHX MeXaTpoHHBbIX BepcraTiB // Bicmmk JIJMA. — 2018. -
Ne 1 (43).

MexarpoHika K TeXHI4Ha CIIeialbHICTb 1 K HayKoBHH HarpsM BuHMKIA B 70—80-x pokax XX cromirts. ITe-
peayMoBorO 1y 1 BHHUKHEHHS CTAIX OYPXJIMBUH PO3BUTOK EIEKTPOHIKU, KiIOEPHETHKH Ta OOYMCIIOBAIBHOI TEXHIKH
B 60—70-x pokax i yCBIIOMJICHHS HOBHX MOJJIMBOCTEH, SIKi BiJKPHBAJO 3aCTOCYBaHHS LUX HAYKOBHX pPO3POOOK
B TexHimi. [To cyTi, 3MiHUBCS IPUHIIHAI TOOYIOBH CKJIaTHIX MAIFH, 30KpeMa MeTaJlopi3abHUX BepcTaTiB. Bei ckimanHi
BHYTPILIHI KIHEMAaTHU4HI 3B'SI3KH TEIep pealli3yloThCsl IPOrPAMHUM IUISIXOM. 3aBJSIKK MOXJIMBOCTI OIIEPATHBHOI 3MIHU
IapaMeTpiB IIPOrpaMHOTo 3a0e3NeyeHHs 3'IBIUIIacs MOKIIMBICTh THYYKO YIPaBJIATH MapaMeTpaMy i CTPYKTYPOIO BHYT-
pILIHIX KiHEMaTHYHUX 3B'SI3KIB, & TAKOXK CTBOPIOBATH TaKi mepeAatHi QyHKII, sKi MEXaHIYHUM CIIOCOOOM peai3yBaTu
a0bo BKpaii CKJIaHO, 200 HEMOXKJIMBO. Lle J03BOMIIO CYTTEBO CIIPOCTUTH MEXaHIYHYy 4acTHHY MaunH. KpiM Toro, crano
MOXJIMBUM TIOJIIIIIMTH XapaKTePUCTHKU 1 PO3LIMPUTH MOMKIIMBOCTI MAlIMH 32 PaxyHOK 3aCTOCYBaHHsI IPUHIIMIIB aB-
TOMAaTHYHOTO 1 aJJaliTUBHOTO ynpasiiHHg. OJHAK Ha MPaKTHILI 100 BEPCTaTOOYAyBaHHs 3aCTOCYBaHHS MEXaTPOHIKH,
TI0 CyTi, BUYEPITyEThCSl CTBOPEHHSM YHiBepcanbHUX BepcTariB 3 UITY 1 BepcraTiB-aBTOMATIB, SIKi TAKOX peai3yloThes
i3 3actocyBaHHsAM cucteM UIIY abo B kpaliHbOMy BUIaIKy YHiI()IKOBaHMX NPOrpaMoOBaHUX KOHTpoJepiB. TexHiuHi Xxa-
PaKTEepUCTHKU LIUX CHCTEM YIPABIIiHHS YacTO 3HAYHO IEPEBHILIYIOTh HEOOXiIHI I KOHKPETHOTO 3aBIaHHs, a Iie Hera-
TUBHO TTO3HAYAETHCSA Ha cOoOIBApTOCTI BepcTaTta i MiABHINYE BUMOTH JO OOCIYyTOBYIOUOTO IepcoHany. Taka curyartis
0o0yMOBIJIEHA B TIEPITY Yepry BiICYTHICTIO Ha BITYM3HSHUX BEPCTATOOYIIBHHX MigNpHeMCTBaX (haxiBIiB B 00IacTi Me-
XaTPOHIKH, a TAaKOX BiJICYTHICTIO Cy4aCHHX METOAMK IIPOEKTYBAHHS 3 YpaxyBaHHSIM BHIIEBKa3aHUX MOXIIHBOCTEH.
INonut Ha oGyiaHAHHA Ul BEIMKOCEPIHHOTO i MacOBOTO BHPOOHMITBA HA PHHKY € HOCTiMHHUM, a Iie B MEepIIy Yepry
crielianizoBati i creiaibHi BEpCTaTH-aBTOMATH, 110 BUMAararoTh IIOPIBHIHO MPOCTHX CIIEIiali30BaHUX CUCTEM YIpaB-
JIHHS, TOMY TeMa € aKTyalbHOI. MeTor naHoi poboTH € po3poOka METOJUKH NPOEKTYBaHHS MEXaTPOHHUX CHCTEM,
sIKa JIaCTh 3arajibHUi QJITOPUTM JIil, CIIPOCTUTH IIOCTaHOBKY 3aBAaHb ISl CyMDKHUX (paxiBLiB 1 BKaxe Ti BIICYTHI 00-
JIacTi 3HaHb, 0 SKUX HEOOX1THO 3BEpHYTHCS JUIsl YCIIIIHOTO 1 €(DEKTUBHOTO BUPIILIEHHS IOCTABJICHUX 3aBIaHb.

KorodoBi ciioBa: MeTo1ka, MEXaTpOHHI CUCTEMH, BEpCTAT, BEPCTATHHUI BY30JI, AITOPUTM, BEPCTATOOYTyBaHHS.

Jlimenko H. B. [locizkeHHsl HACTYNHOCTI aHAJiTHYHMX pilleHb Jisi BU3HAYEHHS TeMIepaTypH
uutipyBanus // Bichuk JJJAMA. — 2018. — Ne 1 (43).

MerToro cTatTi € OOTPYHTYBAaHHS HAHOULTBII IPOCTOTO AHANITHYHOTO PIIIeHHS, aIeKBaTHOTO PeaTbHUM YMOBaM
mpo¢iTbHOTO 3yOONUTipyBaHHS. 3alpOIIOHOBAHO KIACH(IKaIlil0 aHAJITHYHUX PIMIeHb, SIKi OMUCYIOTh TeMIepaTypHE
noJie npu npodineHOMY 3yOonutidyBaHHI 38 KPUTEPIEM KiNbKOCTI BUKOPHUCTOBYBAHUX MPOCTOPOBUX KOOPAMHAT: TPH-,
JIBO-, OJITHOBHMIpHE pillieHHs JrdepeHIiaJbHOro piBHIHHS TeronpoBigHocTi yp'e Mpu rpaHUYHUX YMOBaX JIPyroro
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POy i BIOMOBIOHHUX IMOYAaTKOBHX YMOBax. /Iy 1ipOro 3a3Ha4eHi aHANITHYHI PIlIeHHS MpeACcTaBlIeHI B O0e3po3MipHOMY
BH[I, IO J03BOJISIE 3MEHINUTH KUIbKICTh (hakTOpPiB, SKi Ha HUX BIUIMBaKOThH. Lli (akTOopyM OJHAKOBO BILIMBAIOTH Ha
MOPIBHIOBaHI aHAJITHUYHI pillleHHs. 3HAHIEHO YMOBU HACTYITHOCTI 3a3HAYEHUX PIllIeHb 32 (OPMOIO IUISIMH KOHTAKTY 1
iHTepBaty 3MiHM Kputepito [lexie, BHXOASYM 3 YMOBH NPHUIyCTUMOI IOXMOKM BHU3HAUEHHS TEMIIEpaTypu 3y-
6onutidyBanus. [Ipy BUKOHaHHI IMX YMOB MakCHMaJlbHy TeMIIEpaTypy MOKHAa BH3HAYaTH 3a JIBOBHMIPHUM PIilIEHHSM
JUISl CMYTOBOTO JDKEpea Tersia. Y MOBH HACTYITHOCTI TO3BOJISIIOTh 3aMIHUTH CKJIaJHI aHAJTITUYHI pillleHHs Oliblie npo-
CTHMH, SKi MOXHa BHKOpHcToByBaTH B mincucremax CAIIP, MOHITOPHHIY 1 TEXHOJOTIYHOI AiarHOCTHKH OIepaii
npodinbHOro 3ydouutidysanHs. BeranoieHno asi ymoBu HacrynHocti. [To-mepimie, st npssMoKyTHOI (opmu TisiMu
KOHTaKTy, 110 Mae rabaputHi po3mipu 2Hx2L , HeoOXiqHO BUKOHaHHS ymoBu H /L <1.Ilpu H/L=11 H/L >1
HACTYIHICTH mopymryeThest. [lo-mpyre, iHTepBanm 3MiHuM Kputepito Ilexine moBwHeH cTaHOBUTH 4 < H <20, mO
BIJINIOBIZIa€ TEIUIOBOMY JKEpPENy, SKE MIBHIKO PYXa€ThCA, 1 peKuMaM 0araTompoXiTHOTO MIBHUAKICHOTO MPOQITEHOTO
3yOornuridyBaHHS Ha cydacHuX BepcraTax 3 UITK.

Kawuosi caoBa: npodineHe 3yGonntidyBanHs, Temneparypa HutiQyBaHHs, aHATITHYHI PIMICHHS, PyXOMe
TEIIOBE JUKEpeNo, (hopMa TEIIOBOTO JDKEpea.

JloBeiikin B. C., [Touka K. I. O0rpyHTyBaHHS KPailoBUX YMOB ONTHMAJbHOI0 PE:KUMY pPeBepCyBaHHS Po-
JIMKOBOI (pOPMYBAJIHHOI YCTAHOBKH 32 MPUCKOPEHHAM TPeThoro nopsiaky // Bicauk JJJIMA. — 2018. — Ne 1 (43).

3 METOI0 MiJABHUINCHHS HAIIHHOCTI Ta JOBrOBIYHOCTI POJMKOBOI (DOPMYBabHOI YCTaHOBKH PO3PaxOBaHO
KOMOIHOBaHMH pPEXHM 3BOPOTHO-IIOCTYNAJIBHOTO PYXy (OPMYBAIBHOTO Bi3Ka 3 PEBEPCYBAHHSIM IIPH ONTHUMAJIBHUX
KpaioBHX YMOBax 3a IPUCKOPEHHIM TPETHOTO MOpsAKY. [Ipy npoBeneHHI onTHMI3alii B IKOCTI KPUTEPIIO PEXUMY Y-
Xy BUKOPHCTaHO KpHUTepialibHy Ail0, sIKa SBJsiE cOOO00 IHTETpall 3a 4acoM 3 IiJIHTETrpalbHOI0 (QYHKIIEI0, 1110 BUpaXKae
€HEpTrif0 MPUCKOPEHb TPETHOIO MOPAAKY ycTaHOBKH. OTprMaHO (YHKIIi 3MiHM KiHEMaTHYHHX XapaKTEpUCTHK (op-
MyBaJIFHOTO Bi3Ka IpH HOTO PycCi BiZ OJHOTO KPalHBOTO MOJIOKEHHS B iHIIE, IO BiMOBIJAIOTh PEXXUMY PEBEPCYBaHHS
3a IPUCKOPEHHAM TPETHOTO MOPAAKY 3 ONTHMAIBEHUM 3HAYEHHSAM KpaioBHX yMOB. 3alPOIIOHOBAHO KOHCTPYKIIIO IpHU-
BOJly YCTAaHOBKH y BHUIJISAI KyJIQuKOBOIO MeXaHi3My Ta moOyaoBaHo npodink Kynauka [uisi 3abe3rnedeHHs: KoMOiHOBa-
HOTO PEeXHMMY 3BOPOTHO-TIOCTYNAIBHOTO PyXy (OPMYBAJBHOTO Bi3Ka 3 PEBEPCYBaHHAM HPH ONTHMAJIBHUX KpaHoBHX
YMOBax 3a IMPHCKOPEHHSM TPETHOI'0 MOPAAKY. TakoK 3alpOIOHOBAHO KOHCTPYKIIIO POJIMKOBOI OpMYBaIbHOI ycTa-
HOBKH 3 MPHBOJOM BiJi BUCOKOMOMEHTHOIO KPOKOBOI'O JBHWIYHA, 1[0 BMOHTOBAaHMH B YKOYYBaJbHI poJuKu (op-
MYBQJILHOTO Bi3Ka yCTaHOBKH. BHKOpHCTaHHS B yCTAHOBIIl BKa3aHOTO IMPUBOJY IPHUBOJIUTH 0 MiIBUILEHHS SKOCTI M0-
BepxHi 00po0OroBaHOi OETOHHOI CyMillli, 3MEHIICHHS JUHAMIYHAX HAaBAaHTAXEHb B €JIEMEHTAX MPHBOAY, 3MEHIICHHS
3aliBUX PyWHIBHUX HABAaHTAXXCHb HA paMHY KOHCTPYKIIIO i, BIAIIOBIAHO, MO MiABHUIICHHS JOBTOBIYHOCTI YCTAHOBKU B
nitomy. Pedynprati poO0OTH MOXYTh B IMOJANIBIIOMY OYTH KOPUCHUMHM JJISl YTOUHEHHS Ta yJOCKOHAJICHHS ICHYIOUHMX
IKEHEPHUX METONIB PO3paxyHKy NPHUBOJHUX MEXaHI3MIB MAIIWH i3 3BOPOTHO-TIOCTYIAJBHUM PYyXOM BHKOHABYHX
€JIEMEHTIB.

KorouoBi caoBa: ponukoBa (GopMmyBaJdbHa YCTaHOBKA, PEXKHM pPyXY, KyJadKOBHH MeXaHi3M, KpPOKOBHIi
JBUTYH, IPUBOJ.

Meabnuk M. C. MatemaTH4Ha MoJeJb BOYA0BAHOIO B pi3ajbHMIl IHCTPYMEHT TiIpoANHAMIYHOIO IeM-
nepa 1151 BUBHAYEHHSA ONTHMAJIBHIX KOHCTPYKTHUBHIX napaMeTtpiB // Bicuuk JJAMA. — 2018. — Ne 1 (43).

[TpoGnema BUHMKHEHHS aBTOKOJMBaHb IPpU 00pOOL JOBIUM HEXOPCTKUM IHCTPYMEHTOM € JIOCHTH aKTyajlb-
HOI0, OCKIJIbKH PO3TOUYYBAJIBHI ollepallii CKJIaIaloTh 3HaYHY YacTKY BiJl yCiX orepariii MexaHi4Hoi 0OpoOKH 1 BUKOHY-
IOTBCS, SIK TIPABHJIO, HA MOBEPXHAX 3 BUCOKMMH BUMOTaMH J0 TOYHOCTI 00poOKH. €1uHNM e(pEeKTUBHUM LUISIXOM ITif-
BHUIIIEHHS CTIMKOCTI Mpoliecy pi3aHHs MpU poOOTi HEKOPCTKUMH PO3TOUYBAIEHUMH PI3LSMHU MOXKE OyTH 3aCTOCYBaHHS
rigpaBniyanx gemigepis. MeToro maHoi poboTH € po3poOka MaTEMAaTHYHO! MOJIEINI, IO JTO3BOJISIE BU3HAYUTH OITHMA-
JBHI KOHCTPYKTHBHI ITapaMeTpu JeMIidepa BUXOIIIH 3 00MEKEHIX PO3MIpiB iHCTpyMeHTa. 3a ONTHUMAaJbHI ITapaMeTpu
nemidepa NPUAHATO Taki, IPU SKUX 3a0€3MeUy€EThCS MaKCUMAaIbHE MOTJMHAHHS MOTY)KHOCTI BUMYIICHHX KOJIMBAaHb
Ha YacTOTI BIACHUX KOJMBaHb Pi3Ls MpH (iKCOBAaHOMY 3HAYCHHI aMILTITy/IM KonvBaHb. Ha migcraBi qOCHipKeHHS Bi-
oMo MaTeMaTHYHOI MOJEINI IOB’S3aHUX TApMOHIYHUX OCLMJIATOPIB 3 B’S3KMM TEPTSAM BH3HAUCHO, LIO 3aJICKHICTH
e(eKTUBHOCTI NOTJIMHAHHS eHepril KoJIMBaHb BiJ KoedilieHTa aemndyBaHHsI Mae OMH MakCUMyM. LlboMy Makcumymy
BIJITIOBiJ]a€ ONTHUMAJIbHE MOEIHAHHS PO3MIpiB 1 Macu pobovoro Tia aemrdepa, a TaKOK TOBIUHH POOOYOTO 3a30py
i B’A3KOCTi po00oy0i piavHu. Takoxk Ha OCHOBI BIIOMHX 3 TiIPaBIIiKH 3aJe)KHOCTEH OyB BCTaHOBJICHHI MaTeMaTHYHUIN
3B'I30K M KOHCTPYKTMBHMMH mNapameTpamu Jemrdepa i koedilieHToM aeMidyBaHHs. 3a JIOMOMOTOI0 MOEAHAHHS
OTpPHUMaHNX MaTeMaTHYHUX Mojenell Oysa oTpuMaHa MoTpidHa MaTeMaTHYHA MOJIEIb, sIKa J03BOJISIE BU3HAYNTH ONTH-
MaJIbHE ITO€JHaHHS TOBIIMHH POOOYOro 3a30py, B’S3KOCTI poO0U0i pilMHH, Mack poOOYOro Tijia i XKOPCTKOCTI MiJBICY
TP 3a/IaHUX PO3Mipax iHCTpyMeEHTa.

KuarouoBi cioBa: mporec pizaHHS, HEKOPCTKUH pi3elb, MaTeMaTHYHA MOJENb, KOHCTPYKTHBHI MapaMeTpH,
nemridep, iIHCTPYMEHT.



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No1(43),2018. 231

Hoasincbkmii B. I. Teopernunmii aHaji3 mapameTpiB Temi1oBoro npomecy npu muigysanni / BicHuk
JJIMA. —2018. — Ne 1 (43).

HaBeneHo aHamiTHM4HI 3aJIe)KHOCTI JUI1 BH3HAUCHHS OCHOBHHMX IapaMETpPiB TEIUIOBOTO IpoLECy IpU Me-
XaHI4Hil 00poOLi MaTepiaiiB, 3 ypaxyBaHHSAM JIOCATHEHHS TEMIEPaTypOI0 HYJILOBOTO 3HAUEHHsS NPH JEsKii IIHOMHI
NPOHMKHEHHS TEIUla B MOBEPXHEBUH LIap 0OpoOJIOBaHOI NeTaii, IO JO3BOJIMIO HAOJIM3UTH PO3PaxXyHKOBY CXEMY
JI0 peaJibHUX YMOB OOpOOKH Ta BH3HAUYUTH ONTHMAaJIbHI ITapaMeTpu MexaHiuHoi o0poOku. [Tokasano, mo 31 301bIIeH-
HSIM Yacy oOpoOKHM TeMmIieparypa pi3aHHs, aHAJIOTIYHO YacTHHI TeIlIa, 110 HAaJXOJUTh B CTPYXKH, SIKi YTBOPIOIOTHCS
npy nutidyBaHHi (a00 B CTPYKKY, sIKa YTBOPIOETHCS IIPH JIE30Bii 00poO1i), 6e3repepBHO 301IbIIYEThCS, ACHMITOTHY-
HO HaOJIM)KAIOUUCh JI0 MAKCUMAaJIbHOTO 3HAYCHHS, [0 BM3HAYAETHCS BIIHOIIEHHSIM YMOBHOTO HANpY>KEHHS pi3aHHS
JI0 TITOMOI TEIUIOEMHOCTI Ta MIUTFHOCTI 00pobroBaHoro Marepiany. [Ipu mboMy yacTHHA TerrIa, M0 HAIXOIUTh B IO-
BEepPXHEBUH map oOpoOIOBaHOI Aeranmi, 3i 30UTBIICHHAM Yacy oOpoOKM Oe3lepepBHO 3MEHIIYETHCS, aACHMITOTHIHO
HaOMDKAIOYHCh IO HYJIBOBOTO 3HAYCHHSA. BUXOOSYW 3 mbOro, 3p0o0JeHO BHCHOBOK NP0 €PEKTHBHICTH 30LITBIICHHS
LIBUJKOCTI B3aEMHOTO MEPEMILICHHsI IHCTPYMEHTY i 00pOOIIIOBaHOT JieTalli 3 METOK 3MEHIICHHs KIIbKOCTI TerJia, 1m0
HA/IXO/IUTh B MIOBEPXHEBHH I1ap 0OpOOJIIOBaHOT eTani, i, BiNOBIAHO, MIIBUIIEHHS SKOCTI Ta MPOAYKTUBHOCTI 00p00-
Kd. s IPaKTHYHOTO 3I1MCHEHHS Li€l YMOBH PEKOMEHIYETHCS BUKOPUCTOBYBATH €()EeKTHBHI MPOLECH BHCOKOIIBHI-
KICHOTO pi3aHHs i BUCOKOIIBH/IKICHOTO 1LTi(hyBaHHS, AJIS SIKMX XapaKTepHe HalilMeHIlIe MPOHUKHEHHS TeIlla, 0 YTBO-
PIOETBCS, B MTOBEPXHEBUIL I1ap 00poOiroBaHoi netani. OHAK Ha MPAKTHUIl Taka yMOBa B IOBHOMY 00Cs31 HEMOXKIIHBA,
OCKIJIbKHM HaBiTh IIPY BUCOKOLIBHJKICHIH 0OpoOIi HEBEJIMKA YaCTHHA TEIUIA, 110 YTBOPIOETHCS, IEPEXOJUTH B IIOBEPX-
HEeBHH 1ap 0OpobIIOBaHO AeTalli, 3SMIHIOIOUH CTPYKTYpY 00pOOIIIOBaHOTO MaTepiaiy.

Koarouosi cioBa: mexaniyHa 00poOKa, TEIUIOBHH IIPOIIEC, TEMIIEpaTypa pi3aHHs, BUCOKOIIBUIKICHE pi3aHHS,
nutiyBaHHs, AKicTh 00pOOKH, MPOIYKTUBHICTH 0OpPOOKH.

Ipuroposcwka T. O., Boiitenko II. 1., Bprokano B. B., Ilityaeii JI. J1., Pon’ sk JI. 5., pucsixniok I1. M.,
Bypaa M. M., Jlynak JI. JI, Jlymak JI. JI. KoHCTPYKTOpChKO-TeXHOJOTiuHe 3a0e3ledeHHs BHIOTOBJIEHHS
PDC-poJir aJis1 miaBuIeHHS iX eKcIyaTaniiinux noka3Hukis // Bicuuk JJIMA. — 2018. — Ne 1 (43).

[HopomopyHHIBHIIA IHCTPYMEHT € TOJIOBHHM €JIEMEHTOM OypoBOTO OOJIaHAHHS, OCKUIBKH O€3IOoCepeIHbBO
3IilicHIOE pylHYBaHHs Tripchkoi mopoau. HaiiGinpin mommpeHumH mpu OypiHHI cBepAiioBUH € nojorta tunmy PDC
Ta IAPOIIKOBI N0J0Ta. Pe3ysbTaTi aHami3y KOHCTPYKIIH JOMIT CBi4aTh, IO JOCIIIHUKA OCHOBHY YBary MpUIUISIOTH
¢dopmi podiro gonora. OgHAK, TUTAHHS PO3MIIICHHS PI3IiB HA JIOMATIX J0JIOTA JUIsl 3a0€3MEUYCHHS X PIBHOMIPHOTO
CIIpalOBaHHS, T OJHAKOBOI HABAHTAXKEHOCTI PI3LiB, 3JIMIIAIOTHCS HEJAOCTaTHRO BUBUCHNM, TOOTO HE OOIPYHTOBAHO
3a SKMMH MaTeMaTHYHHMH 3aJIS)KHOCTAMH IX JOLUIBHO PO3MILIyBaTH Ha Jyonatsax gosiora. [Ipu mpoexrysanHi PDC-
JIOJIT OJHI€IO 13 poOIIeM € Po3pOOIIEHHSI KOHCTPYKTOPCHKHUX PILlIeHb, SIKi O J03BOJIMIIM 320€3MeYlTH PIBHOMIPHE 3HO-
IIyBaHHS BCIX PIKYyYHMX €JIEMEHTIB JoyioTa. Pe3ympTat mpoBemeHOro oOCTekeHHs OypOBHX JMOJNIT CBigYaTh IIPO
iX HEepiBHOMIpHE CIIpaIfoBaHHs. HalOimbIn 3HOMEHNMH € Pi3Ili, 0 PO3MIIIeHi SAKHaimam Bifg oci qomora. ToMy mpo-
OmemMa BHOOPY CXeMH 3aKOHOMIPHOCTI PO3MIIIeHHs 3yOIliB HA JIONATAX OJIOTA € aKTyaIbHOIO.

Po3risHyTo npoGiiemy po3millieHHs pi3iiB Ha jonarsx gosiora tuity PDC. BeranoBneHo, 1110 npu TpajMiiii-
HUX CXEMax pO3MIIICHHs He 3a0e3NeuyeThcsi PIBHOMIPHE CIIPALIOBAHHS Pi3liB, sSIKI BCTAHOBJICHI Ha PI3HHUX pajiycax
Jonateld 10J0Ta. 3 METOI PAlliOHAIBHOTO PO3MIIIEHHS MOPOJOPYHHIBHUX €JIEMEHTIB Ha JIONaTiXx oOIPYHTOBAaHO IO-
LUIBHICTh BUKOPHCTaHHS NapabosiuHoi cripaii Borens. BecraHoBieHo, 110 Take po3MillieHHs pi3liB 3a0e3neuye ogHa-
KOBY CTIHKICTh JI0 CIpAlfOBaHHS B IPOLECi pyiHyBaHHs ripchbKoi nopoau. 30UIbIIEHHS HNIISIXY Pi3aHHS 3 BiJJIaJICHHAM
10 niepudepii 10J10Ta, 1 BiNOBIAHO, HABAHTAXKEHHS! KOMIICHCY€ThCSI 3MEHILICHHSIM IIUPUHNA 30HH PYHHYBaHHS TipChKOT
TIOPOAN KOXHHUM Pi3LIeM.

Korouosi citoBa: nonora PDC, pi3ui, cxema po3millieHHs pi3LiB, eKCIUTyaTalliifHi TOKa3HUKH, CIIpaJIbHI MOJIEII.

Poaiues 10. M., Copoka O. b., Koaiusos B. /I., Bacunbuenxo 1. B., llanosasos M. B. [IpuckopeHni Bu-
NpoOyBaHHs Pi3ajJbHMX IUIACTHH NPH iHTEeHCMBHOMY KOHTAKTHOMY HaBaHTaxeHHi // Bicamk JJIMA. — 2018. —
Ne 1 .(43).

B po06oTi po3riisiHyTI HUIAXH 30UIBIIEHHS pecypcy IHCTPYMEHTY, OCHAIIEHOIO TBEPIOCIUIABHUMH PIKYyUYHUMHU
riacTiHaMu. JloBeeHO MOUUIBHICTE OOpOOKHM IMIYJIBCHHM MAarHiTHHUM IIOJIEM Ul MiJBHUIIEHHS 00'€éMHOT MII[HOCTI
pi3ayibHOTO IHCTPYMEHTY. sl MiATBEpIKCHHS TEOPETHYHUX PE3yJIbTaTIB 3alpOIOHOBAaHI METOAMKH IMPHUCKOPEHUX
BUIPOOYBaHb pi3alIbHUX IJIACTHH NPH IHTEHCMBHOMY KOHTaKTHOMY HaBaHTa)keHHi. J[Jisi monepenHbol OLHKU BILIUBY
IMITyJIbCHOT MarHiTHOi OOpOOKHM Ha 3HOCOCTIMKICTH TBEPJOCILIABHUX IHCTPYMEHTIB OyjiM mpoBejaeHi iX QopcoBaHi
BUNpoOyBaHHsA. B ocHOBI (opcoBaHMX METONIB JeXaThb (I3UYHI NPHHIMIM Teopii HamiHHOCTI 1 CIAaJKOBOCTI.
Ha BigmiHy Bif MOBHUX CTIHKICHUX BUIIPOOYBaHb ()OpPCOBaHI BUNPOOYBaHHS JA03BOJISAIOTH CKOPOTUTH Yac BUIIPOOYBaHb,
BUTpaTa IHCTPYMEHTAJIILHOTO i 00pobiroBaHoro marepiainy. IIpmHIMI excTparossimii Mo HaBaHTaXXEHHIO CTOCOBHO
TBEPAOCIUIABHUM 1HCTPYMEHTaM MOXE OWTH peai30BaHM METOIOM CTYICHEBOI'O 30UIBIICHHS TOJavi i METOIaMHu
CTYIIEHEBOTO 1 0e3CcTymiHYacToro 301IBIICHHS MBUIKOCTI pi3aHHA. PizanbHi miuacTuHM Oyau BUNPOOYBaHI B yMOBax
BHCOKOTO KOHTAaKTHOTO THUCKY 3 TEpPTSIM IpPH IiABUIIEHUX TEMIepaTypax 3 BUKOPHCTaHHSIM OOJaJHAHHS 1 OCHACTKH,
3aCTOCOBYBaHOI Ipu 00poO1i pizanasm. OTpumano, 1m0 Hacky Ha IUIACTHHAX MICasA 0OPOOKH IMITYyJILCHHM MarHiTHUM
1oJIeM, MaroTh NpUOIM3HO Ha 30 % MeHIIy IUIONly HMOBEpPXHi, HK Ti, IO YTBOPHJIMCS HA IUIACTHHI B IIOYaTKOBOMY
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cTaHi. BcTaHOBNEHO, MO U TUIACTHH MicIs OOPOOKH IMIYJIBCHAM MArHITHHM TOJEM CIIOCTEPITa€ThCs 301TBIICHHS
000X mapaMeTpiB, IO XapaKTepU3ylTh OMip pyiHyBaHHIO. (sl TBEpAOCIUIABHHX pI3aJIbHUX IHCTPYMEHTIB, SIKI
MIPOMIIT MAarHiTHy IMIYJIbCHY OOpOOKY, MPH LIBHIKOCTI pi3aHHs, SKi BiJIIOBIIAIOTh YOPHOBIHA 00poOLi, XapakTepHe
3HW)KEHHSI IIBUAKOCTI 3HOCY B 2-2,3 pa3u. ['paHMyHe 3HAa4YeHHsS Mojaui JUisi TBEPIOCIUIABHHX IHCTPYMEHTIB, SIKi
NpOUIIIH 0OPOOKY IMITyJILCHIM MarHiTHIM I10JieM, 301IbIyeThes B 1,52 pasi.

KaiouoBi cioBa: TBeppociUlaBHI pi3ajibHI IUIACTUHHM, OOpOOKa IMIYJILCHMM MAarHiTHHM IIOJIEM, OIIp
pYWHYBAHHIO.

YcoB A. B., Toukonoruii B. M., Pudax O. B. Po3pooka CAIIP TexHo/ioriuHoro npouecy mutipyBaHHs
m1a3MoBux NokpurTiB // Bicauk JI/IMA. —2018. — Ne 1 (43).

[Ipu 00poOIi MTa3MOBUX MOKPUTTIB Pa30oM 3 MOMIIUBICTIO PO3BUTKY Ae(EKTiB, XapaKTepHHUX U JeTaiel i3
CYLUIBHOIO CTPYKTYpOIO, iCHY€ PHU3UK BiJIIapOBYBAaHHS MOKPHUTTS Ta WOTO BiPHBY BiJl OCHOBHOTO MaTepiaiy AeTaIi.
ToMmy Ha erami NPOEKTYBaHHS TEXHOJOIIYHMX ormepauid nutiyBaHHsS IUIA3MOBUX TOKPHUTTIB CJiJl BpaxoBYBaTH
MIIHICTb 34€IUICHHS 3 OCHOBOIO Ta CTPYKTYPHI OCOOJIMBOCTI HAaHECEHOTO miapy. 3abe3nedeHHs IKOCTI 00pOOKU BKIIIO-
Yyae BH3HAYCHHs KPUTEPIIB MIIHOCTI Ta pyHHYBaHHS, 10 OOMEXKYIOTh HANpYXKeHHS, sIKi JiOTh Yy 30HI KOHTaKTy
HuTiQyBaIbHOrO Kpyry 3 moBepxHero. Ha ocHOBI mux KputepiiB y naHii poOOTi moOyaoBaHa MaTeMaTH4YHA MOJIENb
HarpyXeHo-1eOpMOBaHOr0 CTaHy 3HOCOCTIMKMX IIJIa3MOBHMX IIOKPUTTIB B mporeci unitidysanHs. BcranoBieHo
(YHKIIOHAJIBHI 3B'3KM MK TEXHOJIOTIYHHMH XapaKTEpPUCTHKaMH Ipollecy LutidyBaHHs Ta yMOBaMH, 10 3abe3neuy-
I0Th HEOOXIHY SIKICTH 00p0o0iIeHO0l moBepxHi. Poslb CTPYKTYpHHUX HEOJHOPIAHOCTEH PO3IIITHYTO 3 TOYKH 30pY iXHBOTO
XapaKTEepHOI'0 PO3MIipy Ta pO3MOIUTY BITHOCHO 30HM KOHTAKTY 31 ILTi(hyBaJIbHUM KpYroM. Takok BCTaHOBIJIEHO, LIO JUIs
BKJIIOUEHb 1 TPIMIMHONOAIOHUX AedeKTiB CTPHOKM KOMIIOHEHTH 3MIIIEeHb Ta HaIllpy>KeHb B IpoLeci 00pOoOKH MaroTh
pisHHE BurmsAA. 3a JOMOMOTOK Koe(imieHTy IHTEHCHBHOCTI HANpy)KEHh BCTAHOBJICHO XapakTep HalpyKeHO-
ne(OPMOBAHOTO CTAHY B OKOJIi CTPYKTYPHHX Je(EKTiB Ta BU3HAYEHI YMOBH, 32 SKUX TPIMIMHOMOAIOHMA MiKpoaedekT
MIEPETBOPIOETHCS] HA MaricTpaibHy TpinuHy. Takum unHoM, npu ctBopeHHi CAITP nutidyBaHHs mIa3MOBHX TOKPUTTIB
HEOOXiTHO BPaxOBYBAaTU CHCTEMY OOMEXEHb, IO JO3BONUTH MOIEPEAUTH PO3BUTOK NE(EKTIB Ta BCTAHOBUTH 00JacTh
3Ha4YeHb IapameTpiB 0OpoOKH, 5Ki 3aJOBOJBHAIOTH OTPUMAHUM TEPMOMEXAHIYHUM KPUTEPiAM Ta FapaHTYIOTh SKICTH
TrOTOBUX BHPOOIB.

KaiouoBsi ciioBa: matemaTyHa MOJI€sb, NIA3MOBI HOKPUTTSL, HLTiIQyBaHHS, CTPYKTYpHI HEOJHOPIAHOCTI, KpH-
Tepii pyHHyBaHHSI.

Axcenos B. I1., lllepemer A. U. Be3naTuukoBoe ynpapjieHHe TPAHCIOPTHON TeleXKKOM AJA yMeHbIlle-
HHs nepekocoB pamsl // Bichux JJAMA. —2018. — Ne 1 (43).

OO0BEKTOM HCCIIeIOBaHUS B paboTe SBILETCS TPAHCIIOPTHAS TENEKKa U Nepeaadll packaToB TPY30IOIbEM-
HocThio 30 TOHH, pa3paboraHHas Ha HoBokpamMaTopckoM MaIlIMHOCTPOUTENHHOM 3aBoje. [lpn Hamanke maHHOTO 000-
pyIOBaHUS OBUIM 3aMEUEHBI MMEPEKOCHI pamMbl TPAHCIOPTHOHW TENEKKH C TOCIEAYIOMIMM 3alelUIeHHEM pedopa KoJec
TEJIEKKHU O PEJIBbCHI, 9TO NPUBOIMIO K aBAPUHHOMY OTKITIOUEHHIO YaCTOTHOTO IpeoOpa3oBaTelis MpuBojaa Kojec. B pa-
060Te PacCMOTPEHO MOCTPOCHHE MAaTEeMAaTHYECKOH MOJENN TPAHCHOPTHOM TENEeKKH IS Mepedaydl packaToB MeTayuia
rpy3onoaseMHocThio 30 TOHH B cpelie Maremarnueckoro mozenupoBanusi MATLAB Multibody. Maremaruueckas
MOJIEJIb TPAHCIIOPTHOM TENEXKH VIS Mepeaadr packaToB MeTajlla Ipy30I0/beMHOCThI0 30 TOHH HeoOXonuma Jyis 1o-
JIYyU4C€HHs paCYCTHBLIX BCJIMYWH YIJia IOBOPOTA U 6OKOBOFO CMCIUICHUA TCJIICKKU NPHU PA3JIMYHBIX THUIIAX HArpy3KH C LC-
JIBIO TTOCTPOEHHSI PETYIIATOpa Nepekoca pambl. McciienoBana qHAMHUKA NIEpeMEIeHHsT TEJISKKH MPU Harpy3Ke HOMH-
HaJIbHOHM Maccoil 15 TOHH, KOTOpasl pacIioyIoXkKeHa 0 HEHTPY TEJEKKH U CO CMEIICHUEM OT LIEHTPa TEJIEKKH BIIPaBO.
Jns co3maHns KOHCTPYKTHBA TpaHCIIOPTHOH Tenexkku B cpeae MATLAB Multibody Osiin ncnonezoBansr Solidworks
MOJIeNTH MeXaHu3Ma, Oarogapsi 4eMy CTaiao BO3MOXKHBIM CMOJICIHPOBATH PEabHOE pacilpeieieHue Harpy30K Ha Koje-
ca TenmeXku. [lomydeHBl MaTeMaTHYeCKHe 3aBHCHMOCTH yIiia IOBOPOTA TEIEKKH M OOKOBOTO CMEIICHHUS TENCKKHU
OT CKOpOCTEH BpaIlleHUsI MPUBOAHBIX Kouiec. [lomydeHHBIe pe3ynbTaThl MOISIUPOBAHMS TOATBEP)KIAIOT ITOTyICHHBIE
MaTeMaTH4eCKHe 3aBHCHMOCTH ISl yIia MOBOPOTa W OOKOBOTO cMeIIeHHs. Pe3ymbTaThl MOAETHPOBAHUS NAIOT BO3-
MOJKHOCTB OLIEHHTH OTHOCHUTENBHBIN YTOJI IMMOBOPOTA TENEKKH U €€ OTHOCHTEIbHOE 00KOBOe cMmermieHue. JlanpHeimas
paboTa BeeTcs B HANPaBJICHUH CO3aHUS PEryIIATOpa IMEPEKoca paMbl C HEIETKOH JTOTHKOH.

KnioueBble cioBa: Tmepekoc TeEJIEeKKH, OOKOBOE CMelIeHHe, Oe31aTYMKOBOE BEKTOPHOE YIIpaBIICHHUE,
MATLAB Multibody, acunxponssiii quratens, SINAMICS, perynsrop, HedeTKas JOTHKA.

Xoaoansk 0. C., Hopuaecnuii C. B., Kanoposnu C. B. Cnpomena MeToaMKa CHJIOBOIO PO3PaxyHKY
IUIOCKUX PaM B YMOBaxX BUMYIIeHUX koauBanb // Bicauk JJJIMA. — 2018. — Ne 1 (43).

BukoHaHo aHaii3 iCHYIOUMX METOJUK CHIIOBOTO PO3paxyHKy 0ajIoK 1 INIOCKUX paMm, siKi epeOyBaroTh i €0
BUMYILEHHUX KoJMBaHb. [IokazaHo, 1110 po3paxyHKu 0ajok He € nmpodieMaTHyHUMHU. 11t HUX po3poOIieHi SIK CIpOIIeH]
METOJIUKH, SIKi BAKOPUCTOBYIOTh MaTeMaTHYHI MOZIEeJIl HEBaroMHX OaJIOK 3 IPUKPITUIEHUMH IO HUX TOYKOBUMHU MacaMmH,
TaK 1 OUIBII CKJIaJHi, IO BPaXOBYIOTh MacH Oanok. ICHyl04i METOAMKH CHIIOBOTO PO3paxyHKY IIOCKMX paM MaroTh
y CBOiif OCHOBI CKJIa/iHi 1BOMipHi MaTeMaTH4Hi MoJeli. IX peanizalis noTpedye mornmu6IeHOT MATEMATHYHOT MiArOTOB-
KM 1 CKJIaJHUX 00UMCITIOBAILHHX 3ac00iB. ToMy IX BayKKO 3aCTOCYBaTH y 3BHYaliHiH iHkeHepHil npaktuii. CoponieHux
METOJMK CHIIOBOTO PO3PAXYHKY paM, IO KOJIHBAIOTHCS, HE ICHYE.
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Mertoro naHoi poOoTH € po3podKa CHpPOIIEHOI TBOMIPHOI MaTEMAaTHYHOI MOJIETi BUMYIICHUX KOJMBAaHb ILIOC-
KHX PaM 3 HACTYITHUM BHKOPHCTaHHSAM i€l MOJIeNi B IX CHIOBUX PO3paxyHKax. MaTeMaTH4Ha MOk, L0 3arpoIIOHO-
BaHa B POOOTI, OMUCYE KOJUBAHHS HEBAroMoi paMu 3 TOYKOBOI MAacOI0 MpPU OJHOYACHIH Jii HA HUX BEPTUKAIBHOT
1 TOPU30HTANILHOT rapMOHIMHUX 30YypIOIOYHX CHII. Y OCHOBY MOJEJI MOKJIaJeHO METOJ CHJI, L0 BCTAHOBIIIOE 3B 30K
nepeMilleHb paMy 3 CHJIaMH, K1 Ha HEl Ail0Th. Pa3oM 3 MOJeIUII0 OTpUMaHi 3aJIe)KHOCTI JUIsl OOUUCIIEHHS] pE30HAHCHUX
YaCTOT KOJIMBAJILHOT cUCTeMHU. BUKOHaHI po3po0KH JO3BOJISIIOTh BU3HAYATH AWHAMIYHI XapaKTEPUCTUKHU KOJIHMBAILHOTO
MIPOIIECY 1 PO3paxoByBaTH PaMH Ha MILHICTB 1 )KOPCTKiCTb. METOAMKA TaKOr0 PO3paxyHKy peaiizoBaHa y CepellOBHILI
Mathcad 15 i1 ycninHo npoiinuia arnpo6ariiro Ha psiii HaBYaJIbHHUX 3a1ad. Pe3ynbraTti po6oTH MOXKYTh OyTH KOPUCHUMH
CTyZIEHTaM 1 BUKJIaiayaM TexHiuHnxX BH3, Takox ¢axiBusM-npakTukam, 10 BUKOHYIOTh CHIIOBI PO3PaxyHKH.

Kuro4oBi ci1oBa: Turocki pamu, BUMYIICHI KOJIMBAaHHS, MaTeMaTHYHA MOJEIb, PE30HAHCHI YaCTOTH, CHIOBI PO-
3paxyHKH.

Illesnsikos O. C., Bornanosa JI. M. JlocaixkeHHss MeToAiB, Mojeseil Ta iHopManiiiHUX TexXHOJIOTI
Customer Relationship Management nis ninBuieHss e)eKTUBHOCTI Oi3Hec-nponecis, 0 CIPAMOBAaHI Ha Podo-
Ty 3 Kiaientamu // Bicaux JJMA. — 2018. — Ne 1 (43).

VY cTaTrTi IOCIIKEHO BaXKIMBICTh 3aCTOCYBaHHs iH(QOpMaLiHUX TEXHOJOTIH B YIpaBIiHHI MiJIIPHEMCTBOM
3a pornomororo nporpamuoro 3adesneueHHss CRM (Customer Relationship Management) anst migBuiieHHs: eexTHB-
HOCTI Oi3HEC MPOIIECIB, 10 CIPSIMOBaHI Ha PoOOTY 3 KiieHTamu. [IpoaHali3oBaHO JIITEPATYPHI PKEpea 3 TOYKH 30py
knacugikanii cucteM CRM 3a ¢yHKIIOHaIBHUME O3HaKaMH 1 3a piBHAMH 00poOku iHpopmanii. [IpoBeneHo anami3
MoJieNiel ISl KUIbKICHOT OIIIHKM YCIIIIHOCTI poOoTH 3 KiieHTamu. [IpoaHaizoBaHO METOIM YTPUMAaHHS 1 3aTy4eHHs
kiieHTiB pizHuMHu ¢ipmamu. Lle ingekc uncroi mintpumku (Net Promoter score, NPS) i ingekc sikocTi 00CcIyroByBaHHs
ESQi. Orpumana iHpoOpMaIis J03BONMIA BUIBUTH OCHOBHI ITOHSTTS MPEIMETHOI 00JIacTi i 3B'SI3KM MiXK HUIMH, BUSIBUTH
OCHOBHI 0i3Hec-Tiporiecl MisUIPHOCTI 1O YTPUMAHHIO 1 3aly4eHHIO KIi€HTIB ¢ipmMu. Po3pobieHo cTpyKTypHO-
¢yHkuionansHy mMogens [IMK (mporpaMHO-MeTOAMYHOTO KOMILIEKCY) Ul YTPUMAaHHA 1 3aiy4eHHs KilieHTiB. Mozaens
CKJIQJIA€ThCSl 3 KOHTEKCTHOI CTPYKTYPHO-(YHKIIIOHATIBHOI AiarpaMu Juisi GizHec-mpolecy «Peaizamisi MeToniB 3aiy-
YEHHSI Ta yTPUMaHHs KIi€eHTIB Gpipmmy». Taka MeToquKa 103BONIMIIA NPEACTABUTH BXOJH I BUXO/HU, YYaCHUKIB CUCTEMH,
a TaKk caMO HOPMAaTHBHI JJOKYMEHTH JUIsl 311HCHEHHS ITPOIIeCcy, BUXi/1 Oi3HEC-IIpoLecy. 3 BUKOPUCTAHHSM L€l METOANKI
TaKOX MPOaHaJi30BaHO TakKi MiANPOLIECH OCHOBHOI'O Oi3HEC-TIPOLIECY: CTBOPEHHS iCTOPIl B3a€EMUH 3 KIIIEHTAMHM, CTAaTH-
CTHYHHIA aHaji3 0a3u KITIE€HTIB, CTATUCTHYHMIA aHaji3 npojax. [IpoBeeHO MOICIIIOBAHHS CUCTEMH 3 TOYKH 30py IIpe-
LIE/ICHTIB 3 3aCTOCYBaHHSM JiarpaMmu mpereneHTiB. [IpeneneHTH CTBOPIOBAINCH Ha OCHOBI 00 €HAHHS CIEHapiiB
mpeaMeTHOT o0JacTi, siki 00'¢lHaHI CHUTBHOI0 METOK KOopucTyBada. Jlo miarpaMu BKIFOYEHO NpEIEeNCHTH: podoTa
3 JaHUMH TIPO KJIIEHTIB, OTPUMaHHs icTopii B3aeMuH, poOoTa 3 iH(pOpMAaIi€l0 Ul KITi€HTIB, Kiacu(ikamis KIi€HTIB,
aHawi3 qisUTEHOCTI QipMu.

Karouosi cioBa: CRM-cuctema, BITHOCHHH 3 KIIi€HTaMH, Oi3HEC-TIPOIIECH, MPELUeHACHTH, TepcoHi(iKalis,
JOSUTBHICTB.
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AHHOTAIIUUN

TEXHUYECKHUE HAYKHA

Aopamckas U. b., EnukeeB A. @., 3axapenkos /I. 10. Undopmannonnas TexHoyiorussi o0padoTKu ma-
pPaMeTpoOB YaCTOTHO-MOAY/JIUPOBAHHOTO curnaia // Becrauk JII'MA. — 2018. — Ne 1 (43).

IItaTHas HacTpoiika paboYMX MUKIOB Au3eib-reHeparopa (/II7) onpeaenseT ero TeXHUKO-3KOHOMHYECKHE TTO0-
kazarteny. L{esp paboThl — MOBBIICHNE TOYHOCTH W MPOU3BOAUTEIFHOCTH aNNaPaTHBIX CPEACTB OLCHUBAHUS WACHTHY-
HOCTH pabouYMX LHMKIOB AM3ENb-TEHEpaTopa; pa3paboTKa YHPOIIEHHONH MaTeMaTH4ecKOW MOJETN KHHEMaTHYeCKOH
cxembl [II' n upeHTH(UKAMS ee MapaMeTpoB; aHAIN3 YACTOTHBIX XapaKTEpUCTHUK KaHAJIOB Iepelnadd WHQopManuu
LIWTMHP-KOJIEHYATHIM Ba; MOCTpOoeHHE MH()OPMALMOHHON TEXHOIOTHH ISl OLEHKH MJICHTUYHOCTH PabouuX IMKIIOB
AT Ha ocHOBe 1M (POBOH 0OPAOOTKH YACTOTHO-MOIYJIMPOBAHHOTO CUTHAJIA CKOPOCTH BpAIlleHHs] KOJICHYaTOr o0 BaJja.

B kadecTBe neTEpMHHHPOBAHHOM MaTEeMaTH4ECKON MOJENN KHHEMaTHYECKOW CXEeMBbl IU3eNb-TeHepaTopa
npeIokeHa MeXaHn4ecKast CHCTeMa C OJTHOM cTerneHbpto cBoOo bl MHTerponuddepennanisHoe ypaBHEHHE OIUCHIBAET
UH(OPMAIIMOHHBIE CBSI3M MEXIy BO3JCHCTBUSAMH LWIMHAPOB M CUTHAJIOM (DIyKTyalMii CKOPOCTH BpallleHHs IHEpPBOi
Macchl. Y CTaHOBIIEHO, YTO BBEICHUE TPEHUS B 3TO ypaBHEHHUE YIIydINaeT cTaOMIBHOCTh pabOThI KaHalla Mepeiadn UH-
¢dopmaryu. [IpeayioxeHo npeacTaBIeHHE Pa3HOCTHBIX KPYTAIINX MOMEHTOB IIMJIMHAPOB B BHUIE aMIUIMTYIHBIX KO3(-
(PMIMEHTOB ¥ KOMITBIOTEPHBIM MOAEIHPOBAHUEM IOIYYE€HO YaCTOTHOE MPEICTABICHUE CUTHAA (DIyKTyalmii CKOPOCTH
BpauieHus: nepBoii Maccel. MH(opManmoHHass TEXHOJIOTHS OLIEHWBAHMS MICHTHYHOCTH PadOYMX LMKIOB CO3JaHa Ha
OCHOBE DEIIEHHs IepeonpeIeICHHOW CHCTEMbI alreOpandecKix YpaBHEHUH C NCIIOJIb30BAHUEM AJITOPUTMa MHHUMH3a-
nuu HeBsA3KH. COOTBETCTBYIOILME aNMapaTHBIE CPEICTBA C HCIOJIB30BAHMEM PACUUTAHHBIX 3HAUYEHUM aMIUIUTYIHBIX
K03 PHLIHEeHTOB (HOPMHUPYIOT IPOTPAMMHBIC U3MEHEHHUS HACTPOEK IPOIIECCOB T0Ia4X TOIUIMBA U BO3IyXa B LIMJIHMH/IPHI
JU3elb-TeHepaTopa.

KaroueBble ciioBa: MaremMaTHuecKas MOAENb, AW3ENb-TCHEPATOP, YaCTOTHO-MOAYIHUPOBAHHBIA CHTHAJ, aM-
IUTUTYJHBIE KO3 GHULMEHTH, QIIyKTyalys CKOPOCTH BpallleHUs IEPBOM MACChl, TPEHHE.

Bopucenko A. H., Bopucenko E. A., Illesuenko H. 1O. IToBbieHne MeTpo10rn4ecKuX XapaKkTepUCTHK W3-
MepuTeJisi (pa30BOro 3ana3IbLIBaHMs 32 CUeT ONTUMM3ALMH TAKTOBO# YacToThl / BectHuk JITMA. —2018. — Ne 1 (43).

[MpennoxkeHa cTpykTypHas cxeMa IH(POBOro yCTPOMCTBA ISl U3MEPEHUH clBura (a3 MeX.Jy UMITYJIbCHBIMA
IOCIIE0BATENbHOCTMHU. TeXHUUECKHE BO3MOXKHOCTH YCTPOIMCTBA MO3BOJISIIOT U3MEPATH (ha30BbIe 3aIla3/IbIBaHMs MEX-
Jly UMITyJIbCaMU TOCTIEI0BATENBHOCTEHN, KOTOPhIE UMEIOT 4acTOThl ciefoBanus F u 0,5F. Ha ocHOBe METO0B TeOpUH
UH(OpMaLMK M TEOPUH MOTPELIHOCTH MCCIEAOBAHBI METPOJOTHYECKUE XapaKTEPUCTHKU MPEAJI0KEHHOro (a3omerpa
1 YCTaHOBJICHO, YTO OH yJIOBIETBOPSIET TPEOOBAHMSIM KOMIBIOTEPHOH CHCTEMBI IO TOYHOCTH W3MepeHuil. OnpeneneHo,
YTO MHUHHMAaJbHOE 3HAYEHHE MOTPEIIHOCTH (Da30BOr0 3ama3/blBaHHs HE 3aBHCUT OT INEPUOJA CIEIOBaHHS BXOJHBIX
AMIYJIBCHBIX TTOCIEA0BaTeNbHOCTEH. OTMEUEHO, YTO TMPEIOKEHHOE YCTPOWCTBO IO CPABHEHHUIO C Pa3pabOTaHHBIMU
paHee TEXHWYECCKHMHU CpelncTBaMu oOiamaer Oojiee BBICOKOW TOYHOCTHIO M3MEpeHUsS ()a30BOTO 3ala3[bIBaHUS, II0-
CKOJIbKY OHO 00ecIlieuMBaeT MUHHMAIEHO BO3MOXKHYIO TOTPELIHOCTh OIPENENICHHs] ATOTO 3ama3/ibIBaHHsl HE3aBHCHMO
OT TOTO, U3MEHSIOTCS UM HE U3MEHSIOTCSI YaCTOTHI BXOJIHBIX UMIYJbCHBIX MOCIEA0BaTeNbHOCTEN. C LenbI0 yTOYHE-
HUSI METPOJIOTUYECKUX XapaKTEPUCTHK MPEJIOKEHHOTo (asomeTrpa BBINOJIIHEHA CTaTHCTHYECKash 00paboTka 3KcIepH-
MEHTaJIbHBIX AaHHbIX. Ha ocHOBe MH(OPMALMOHHOTO 110/1X0/1a TOIyYeHO SHTPOIUIHOE 3HAUeHHE MOTPEIIHOCTH U3Me-
penuii ciBura a3 npeuIoKeHHBIM yCTPOWCTBOM. Y CTAHOBJICHO COBIAJCHUE PE3yJIbTaTOB TEOPETHUYECKUX HCCIIE0Ba-
HUH U 3KCIIEPUMEHTAJIbHBIX JaHHBIX.

KaioueBble ciioBa: $a3oBoe 3ana3/ipiBaHKe, TAKTOBAs 4acToTa, (hazoMeTp, MOrpelHoCTb, CTATUCTHYECKas 00-
paboTKa SKCIIEpUMEHTAIbHBIX JaHHBIX.

I'epmanoB U. P., Cepaiok A. A. TloBbllieHHe TPOU3BOAUTETHHOCTH TECTHPOBAHUSI BeO-NPUIIOKEHU
nyTéMm pa3padoTku cucteMbl apTomatuzanuu / Becrunk IFTMA. —2018. — Ne 1 (43).

[IpoaHamu3upoBaH CYIIECTBYIOUIHMIA MPOIECC TECTUPOBAHUS BEO-IIPUIOKCHUN U BBIIEIICHBl OCHOBHBIC HEJIO-
CTaTKH. YCTAHOBJICHO, YTO 3HAYUTEIBHBIA 00BbEM pabOT MO CO3JaHUIO MIPOTPAMMHOTO OKPY>KEHUS JUIsl TECTHPOBAHUS
MOXHO aBTOMAaTHU3HUPOBATh. Hpenﬂomeﬂa CUCTEMA aBTOMAaTU3allu TCCTUPOBAHUs, B KOTOpOﬁ TECTUPOBUIMUK BBITIOJIHACT
M (QYyHKIUIO HAIMCAHKS TECTOB, KOTOPYIO TPYIHO aBTOMAaTH3MpOBaTh. [IporpamMHasi cpea co3iaeTcsi CHCTeMOM
ABTOMATHYECKH HAa OCHOBE CIIEIMAIBLHOTO KOH(HUIYpalroHHOro (aiina, B KOTOpOM pa3paboT4uKH, (PUKCHPYIOT BCe
HE00XOANMBIE KOMITOHEHTHI, UX BEPCUH, M TOPSIOK 3amycka. KoHGUTYpatnoHHbIH (aiin sSBISeTCS 4acThIO KOJa, 9To-
OBl (MKCHPOBATH B CUCTEME KOHTPOJIS BEpCHil HEOOXOANMBIE KOMIIOHEHTHI ISl K&KIOH Bepcuu mpoekTa. Jist co3ma-
HUS MIPOTPAMMHOM CpENIbl CHCTeMa OOBEIMHSET BCE 3TH KOMIIOHEHTHI M HACTPAMBAET WX HA BBITIOJIHEHUE TECTOBOTO
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cueHapus. BpINoNHEHHE TECTOB NPOMCXOMUT ABTOMATHYECKH IOCNE KAXKIOTO W3MEHEHHs IPOrpaMMHOTO Kona,
HaliIeHHbIE OIMMOKM KIacCH(UIMPYIOTCSA W 3aIMCHIBAIOTCA B 0a3y JaHHBIX W MEPeNaloTcs B JKypHAI OMIMOOK, a C000-
IICHHS OTIPABIAIOTCA cpa3y moclie (HUKCAUMH OINMOKM HE3aBHCHMO OT JKeldaHud TectupoBmiuka. CoszmaHa
UML-nnarpaMMa BapuaHTOB HCIOJB30BAHUSI CHCTEMBI, B KOTOPOH TECTHPOBIIMKY JOCTYIHBI CIIEIYIOLINE BapHaHTHI
UCIIONIb30BAaHMS: TECTUPOBAHKE ITPOEKTa, BKJIIOYAIOIIEE B ce0s1 BBEICHHE TECTOBOTO CLIEHAPHsI M 3aITyCK TECTUPOBaHMUS,
KOTOpPOE MOJKET BBIMIOJHATHCS BPYYHYIO WM aBTOMAaTHYECKH, U MPOCMOTP XKypHasla OMIHOOK, KOTOPBIH MPEICTaBIsIeT
co0oil mepedyeHb pe3yJabTaTOB TecTUpoBaHHA. [IporpaMMHUCTy JOCTYIIEH TOJBKO NPOCMOTP JKypHana omuOok. s
IpeIaraeMoi CUCTeMBI Takoke npencrasieHsl ER-nuarpamMa 6as3bl JaHHBIX M AHarpamMMa Kilaccos.

KaroueBbie ciioBa: BeO-IPHIOKEHUE, aBTOMATH3ALMs, TECTUPOBAHNE, IPOIPAMMHOE OKpYyKeHue, 0a3a naH-
HBIX, KOHTeHHepU3aLus, TECTUPOBILIYK, KO, OIIHOKH.

Kotasip M. 0., Cepaiok A. A. IloBbiienue 3¢ppexTuBHOCTH 00pad0oTKH 3asBOK call-uentpa // BectHuk
JATMA. —2018. — Ne 1 (43).

[pencraBnen croco6 noeinieHus 3¢ HeKTHBHOCTH npouecca oocmyxuBanus B Call-ieHTpe myTeM BHeapeHMs
CHCTEMBI C TpadMYeCKUM PEeNaKTOpOM ISl CO3JIaHMs M PEKOHCTPYKLUH alrOpUTMOB 00paboTKH 3asBOK. IIpoBeneH
ananu3 cymectByronmx Call-eHTpoB U aNropuTMOB 00CITY>KHBaHHSI 3asBOK, KOTOpbIe Han0oJee YacTo IPUMEHSFOTCS
Ha mnpakTuke. [IpoaHanm3upoBaH «OKU3HEHHBIN ITUKI» 00pabOTKH BBhI30Ba Ha pabodeMm Mmecte omepartopa. Pazpaboran
QITOPUTM aBTOMATH3MPOBAHHOW CHCTEMBI OOpaOOTKH 3asBOK. BBISBICHBI METOABI COKparieHus pacxomoB B Call-
ueHtpax. [Ipu UCIIONb30BaHUM CHCTEMBI MOJY4Y€Ha BO3MOXKHOCTh CHHU3UTH KOJMYECTBO ONEPATOPOB, YIPOCTUTH IPO-
[IeCC CO3MaHMs M KOH(DUTYpalu aropuTMa B rpaduaeckoM pegaktope. OMUcaH mporece pa3paboTKu HHTEPAKTUBHO-
IO MEHIO, KOTOPBIil YIPOIIAET MPOIeCC U3MEHEHUSI M YBEIMUYCHHE CKOPOCTH BHEAPEHHUS allTOPUTMA, MOBBIMIACT THO-
KOCTh CHUCTEMBI K U3MEHEHHUIO JIOTMKA M MHTEHCUBHOCTH NOTOKa 3asBOK. IIpoBeneHa pa3paboTka cucTeMbl 00paboTKu
3asBOK M MHTYMTHBHO ITOHSATHOTO rpaduyeckoro nHrepdeiica, criocoOHOr0 peKOHCTPYHPOBaTh ArOpUTMEL Paspabo-
TaHHas CHCTeMa CIOCOOHA ONEpaTHBHO CO3/1aBaTh U PEKOHCTPYHPOBATh AJITOPUTM OOCITY)XMBaHHUS KIHEHTa, 33 CUET
9TOTO MOSBUJIACH BO3MOXKHOCTh 0€3 IIyOOKHX 3HaHWI MPOTpaMMHUPOBAHUS U 3HAHHS CHCTEMBI, 100aBISITh HEOOXOIH-
MbI€ KOMIIOHEHTBI B aJITOPUTM. B pe3ynbpTare aBTOMaTH3ali OTBETOB HA MTPOCTHIE BOMPOCHI, COKPATHIOCH BPEMSI O3KH-
JIaHUSI COCAMHEHUS C ONIePaToOpOM M YMEHBILUIIOCH YKCIO aDOHEHTOB, HE JOXKAABLIMXCs oTBeTa. [lepexon Ha Kpyrio-
CYTOYHBIN PEXUM 00CITY>KUBAHHUS 3BOHKOB CIIOCOOCTBYET POCTY KIMEHTCKON 0a3bl, 4TO, COOTBETCTBEHHO, YBEIIUUUBACT
JI0X0/ibl KoMIaHuu. Takke ecTh BO3MOXKHOCTh PACIIMPEHUS PBIHKA TPOAX 3a CUYET MMPUBJICUCHHUs] aDOHEHTOB U3 JPY-
THX YaCOBBIX MOSCOB. COTPYIHUKH, OOCITYKABAIOIINE KINEHTOB, OCBOOOXKIAIOTCS OT PyTHHHON pabOTHI U cocpenoTa-
YHMBAIOTCS Ha 0oJiee BaXKHBIX BOIIPOCAX.

Kaiouessie cioBa: call-uenrp, ip-pbx, kommyTarus, Be0-cepBUC, AITOPUTM, CEPBEpP YIPABJICHHS BHI30BAMHU,
operator, 00paboTKa 3as1BOK, IPOIIECC 0OCITYKHUBAHUS.

Maxkmanunes B. I'. Mogejab aBTOMATH3HPOBAHHOI CHCTEMBI YNIPABJICHUS MPOLECCOM MATKOr0 00:KaTHsA
MAallIMHbI HENMPEPbLIBHOIO JUThS 3aroToBoK // Becthuk IIT'MA. — 2018. — Ne 1 (43).

Pa3paboTana Mozenb aBTOMaTU3NPOBAHHON CHCTEMBI YIIPABJICHHS MIPOLECCOM MATKOTO 00KaThsl MAllMHBI He-
TIPEPHIBHOTO JINThSI 3arOTOBOK, YUWTHIBAIOIIAS 3HAUMMBIE (DaKTOPHI, BIHMSAIONINX Ha 30HY 3aTBEPACBAHUS TakKHe Kak:
TeIIo(hU3NIECKUE TapaMeTphl, BHICOTa KPHCTAJUIN3ATOPa MAIIMHBI HEMPEPBIBHOTO JINTHSI 3aTOTOBOK, CKOPOCTDH BBITS-
TMBaHMS CIIUTKA, JOpMa CEYEHHs 3arOTOBKH, BIMSHHAE XHMHUYECKOI'O COCTaBa Pa3IMBAEMOI CTallH, a TaKKe YUUTHIBA-
IOIINE JOTONHUTENbHbIE 3HAYMMbIe (paKTOpbI, @ IMEHHO: yCaJKa CTaJIX 110 BCEH IJIMHE CIIMTKA, KOHBEKTUBHBIA TEIUIO-
NepEeHOC B KUIAKOH U TBEPAO-KUAKOHN (ha3ax M MPOTHO3UPOBAHHE IPaHMI] 00JIACTH MATKOTO 00artus. [Ipemnoxken mo-
PSIOK B3aUMOJICHCTBUSI OCHOBHBIX pacyeTHBIX MPOLEIYp, a TAKXKe Mpoleayp oOOMeHa JaHHBIMU B CETH, IIPH 3TOM BbI-
JIENICHbl OCHOBHBIE TPYMIIBI IaHHBIX, ONPEIEIIONINE Pa3IndHbIe 3JIEMEHThl MaTeMaTuueckoil Mogenu. [Ipencrasnena
aBTOMATH3MPOBaHHAs CHCTEMa HaCTPOMKH (PaKTHUECKOTO 3a30pa B MPUBOIHBIX POJIMKOBBIX CEKLUSIX B 30HBI BTOPUYHO-
IO OXJIKACHHUS, IOAAESPKUBAIONIAs pa3paboTKy 1 00CTyKUBaHHE JaHHBIX (PaKTHYECKOTO 3a30pa CO CPenoil MOAEIpo-
BaHMS TPOIIecca OXJIAKACHHUS CIUTKA U TaKMM 00pa3oM 00ecleunBaronas aBTOMaTHIECKOE PETYIHPOBAHNE TONIIHHBI
1 KOHYCHOCTH HENPEPHIBHOJIUTON 3arOTOBKH. Pa3paboTaHBI alTOPUTM YIIPABICHHUS POJIMKOBOM CEKIHEH MATKOTO 00-

JKATHS U AITOPUTM CHHXPOHH3ALNH ABIKCHHUS ceKIWH. [IpetoskeHHass MOIeNb YIPaBICHUS CHCTEMON MSATKOTO 00ka-
THS TIO3BOJISIET TOYHO OIPEIETUTh MECTO MPUIJIOKCHUS YCHJIMS OOKaThsi U KOHYCHOCTH Py4bsl IpU (OPMHUPOBAHUN
CIIUTKA, YTO IOBBICUT KaueCTBO BBIXOAHOTO Mpoduis. Mojenb Mo3BOJISIET ¢ BBICOKOH TOYHOCTBIO OIPEAETHTH Iapa-
METPBI 30HBI MSTKOTO O0’KaTHsl TaKMe KakK: MOJOKEHHWE W UTMHA 30HBI, YUNTHIBas XMMHUECKHH COCTaB cIHUTKa. B pe-
3yJIbTaTe yJy4IIaeTcsl KaYeCTBO LEHTPaJIbHOW YaCTH M3TrOTaBIMBAEMOro CiIsi0a.

KaioueBsbie ciioBa: Mojiellb, aBTOMaTH3UPOBaHHAs CHCTEMA YIIPABJICHHs, MSTKOE 00KaTue, HelpepbIBHAS JIU-
Tas 3arOTOBKA.
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Ounesipuuk A. B., bemn A. H. CoBepmiencTBoBanue 3amurhl yueonoro crenga TMDSHVMTRPFCKIT //
Bectnuk IT'MA. — 2018. — Ne 1 (43).

PaccmotpeH matepunan, NpenHa3HaYeHHBIM UISl MPOM3BOAMTENCH NPOMBIIUICHHBIX MPHBOJOB, BBITYCKAIOLINX
HOBBIE Pa3padOTKU CHIIOBOTO JIEKTPOHHOTO 00OPYJOBaHUs, CHIDKAIOIINE SKCILUTyaTallMOHHbBIE 3aTpaThl. [Ipoanamisupo-
BaHbI AJIEMEHTHI EKTPUIECKOH MPUHIUITHATIGHON CXEMBI, IPUBEICHBI IIPUYMHBI BRIXOA U3 CTPOS y4eOHOTO HCCIe/IoBa-
tenbekoro creaaa TMDSHVMTRPFCKIT. PaccMoTpeHs!l 0COOGHHOCTH YCIIOBHI 3KCIUTyaTaluy U (yHKIMOHUPOBAHHMS
annapaTHOW 3alMThl; yKa3aHbl THUIBI MUKPOIPOLIECCOPOB, C KOTOPHIMH (PYHKIIMOHUPYET CTEH]I; MPUBEIECHB OCHOBHBIE
JIEKTPUUECKHE MTapaMeTphl CTCHA, YKa3aHbl TUIIBI 3JIEKTPOABUTATENEH, OIKIIIOYaeMbIX K CTeHIY. PaccMOTpeHsI cxe-
MOTEXHHUYECKHE PEIICHHs, MO3BOJIAIOIINE OJOKUPOBATh aBAPUHHBIC TOKM U HANPSKEHUs, MPHUBEICHA CXEMa 3alUThI
CHJIOBOTO MOJYJIS; OCBEIIEHBI Pe3yIbTaThl UCIIBITAHUI IPH OTCYTCTBUM MHTeTrpupytomeil RC nenu u npu e€ Hanuuny;
MIpUBE/IeHa pa3paboTaHHas HIEKTPHUYECKas MIPUHIMITHATIBHAS CXeMa MOJIYJISI 3aIIUTHI, ONTMCaHue € PadOoThI M IPHHITUIIA
(YHKIIMOHMPOBAHMUS B CHCTEME CTEHIA; MPUBEACH PacueT BPEMEHH cpadaThIBaHUs 3JCKTPOHHBIX 3JIEMEHTOB B MOAYJIE
3alIUTHl U CPaBHEHHE C HOPMUPOBAHHBIMH 3HAYCHUSIMH, PEKOMEHJOBAaHHBIMH JIUTEPATYPHBIMH UCTOYHUKAMMU; TIPUBE-
JICHBl PUCYHKH IM(POBBIX (oTorpaduii MOmYyIs 3aIIUTHI, TOAKIIOYEHHOTO K CTeHIy. BrImonHeHa pa3Bojka IjaTsl B
cpene Altium Designer, moka3aHbl KOMIIOHEHTBI IUIaThl, KOTOPBIE COEAWHSIOTCS CBOMMH BBIBOJIAMH C 3JIEMEHTaMHU
CTEH/Ia; CKOHCTPYUpPOBaHa IUIaTa, BBHIOJHEHHAs ¢ npuMmeHeHneM SMD sneMeHTOB; npuBeaeHa WH(popManus o Ioj-
KIIFOUCHUU K 4aCTOTHOMY IpeoOpasoBareinto. [IpoBeieHO MMUTAIMOHHOE UCIBITAaHUE PAaOOThI MJIATHI MO, HATrPy3KOH,
3apEerHCTPUPOBAHO C MMOMOIIBIO MOTEHIIMOMETPA PETyIHMPOBAaHUE BEIHMUYMHBI HANPSDKEHUS cpabaThlBaHUS 3aILUTHI, KO-
TOpO€ MPOU3BOIMIOCH OCHMIIIOrpad)oM M MYJIBTHUMETPOM TPH IOCTIDKEHMH HampspkeHus 180 MB, dro mpousBommiio
BKITFOUCHHE 3BYKOBOH (0a3ep) M CBETOBOH (CBETOINO) CHTHANM3ALNH U OJIOKHPOBaHHE PaOOTHI CHIIOBOTO WHTEIUIEKTY-
aIBHOTO MOIYNs IpeoOpasoBaTens. IIpuBeneHBI pe3ynbTaThl MOAKIIOUCHMS TUIATHI 3AIIUTHI K HCCIIEI0BATEIHCKOMY
MOJIYJTIO, TaHbI PEKOMEH/IAINH 110 AaTbHEHIIEMy COBEpPIICHCTBOBAHHIO 3AIUTHI, YTO MPEIIONIATaeT 3allUTy CHIIOBOTO
MOJYJISI OT TOKOB KOPOTKOT'O 3aMBIKaHUsI IIyTeM Pa3padOTKH CXEeMBI, KOTopasi OyneT paboTaTh Ha NPUHIUIIE TOKOOTpa-
HUYCHUS] HICTOYHUKA [TUTAHHS.

KaioueBsble ciioBa: cucrema 3alllUThl, aBApUIHBIA PEXUM, BpeMsi cpabaThIBaHUs, 3allUTa CTEHJA B aBapuii-
HBIX CUTYalUsIX.

OubxoBckniit M. A., Bbeiaknn U. 0., Kymnup H. A. Baenpenne 0e3aKKyMyJISITOPHBIX HACOCHBIX CTAHIIMIA
B CHCTeMAaX FHPABJIHYECKOTr0 YAAJIeHHs] OKAJIMHBI CTAHOB ropsyeii npoxartku // Bectank JIFMA. — 2018. — Ne 1 (43).

D¢ exTrBHOE ynaleHHe OKaJIMHBI MPH TOPSYEH MPOKATKEe OKA3bIBACT CYNIECTBEHHOE BIHMSHHE HAa Ka4eCTBO
TOTOBOH MPOIYKIMH IIPOKATHOTO TIPOM3BOJICTBA, B CBSI3H C YeM HAOJIOACTCsl TeHICHIMS Pa3BUTHUS CHCTEM THIIPOCOH-
Ba, HaNpaBJICHHas B CTOPOHY HOBBILICHHS JaBIEHHS. B 3T0 ke BpeMs KOHKYPEHIMS Ha PBIHKE TOpSYero mpokara BbI-
JIBUraeT TpeOoBaHus HeProd(h(HeKTHBHOCTH BHEAPsieMOro o0opynoBanus. OIHUM W3 BO3MOXHBIX MYTEH TTOBBIIICHHS
9KOHOMHUYHOCTH pa60T1>1 CUCTCM m,upoc61/113a ABJIACTCA HUCIIOJIB30BAaHHWEC HACOCHBIX CTaHIlI/lﬁ C 4aCTOTHBIM HNPHUBOAOM.
B cratbhe paccmoTpeHa paborta Takoii HacocHO# cranimu. Ha ocHOBe aHain3a MareMaTHuecKux (YHKIMNA, OTUCHIBAIO-
IIMX MpoLecc ee paboThl, CAENAHO 3aKII0YEHHUE O LENecO00Pa3HOCTH IPUMEHEHHSI HACOCHBIX CTAHIUN C PeryIupyeMon
CKOPOCTBIO B CHCTEMaX I'MIPABINYECKOT0 YAAIEHHs OKAJIMHBL. JTO IPUBOAUT K OUYEHb IIPOCTOH KOMIIOHOBKE HACOCHOM
CTaHIIMY W TO3BOJISIET Oo0Jiee palMOHAIbHO PACTIPEAEINTh AABICHHUE 110 JAJIMHE cTaHa. TakuM o0pa3oM, HACOCHas CTaH-
WS He TIPHUBS3aHa K [IUKJIOrpaMMe pabOThl YCTAHOBOK ISl yJAJICHNS] OKAJIMHBI 1 MOXKET OBITh MCIOJIB30BaHA MPH JIFO-
0011 TpON3BOUTENFHOCTH cTaHa. OnrcaHHast B CTaThe HACOCHAsI CTAHIMS C YaCTOTHBIM IPHBOJIOM ObIIIa M3TOTOBJIEHA
Ha HoBokpamaTopcKoM 3aBOzie M YCIIEIIHO BHE/IpeHa B cucTeMe ruapocouBa craHa 2500 MarHuToropckoro MeTasuryp-
TMYECKOro KOMOHMHATA.

KaioueBble ciioBa: MpoKaTHBIN CTaH, THIPOCOMB, HACOCHAS CTAHIIMS, YACTOTHBIM MPHBOJ, CXeMa 3aMeleHus,
a0COJIOTHOE CKOJILKEHHE, OTHOCUTENIFHOE CKOJBKEHUE, OTHOCUTENIbHOE HAIPSKEHUE, aKTUBHAs MOIIHOCTb, MOJHAs
MOIIIHOCTE, KOA(Q(MHUIIUEHT MOIITHOCTH.

Iepeiima B. B., UBanenko B. 1O. Ucnosb30Banne HH(GOPMALMOHHBIX TEXHOJIOTHI 1151 pa3padoTKH MyJib-
TUMEIUHHOT0 CONPOBOKIECHUS TUCHUIUINHE «HaYepTaTeaIbHasi reomeTpus» // Bectnuk JITMA. — 2018. — Ne 1 (43).

Paccmotpena TexHonmorus pa3pabOTKH MEPCTICKTUBHBIX CPEJICTB, METOJIOB M TEXHOJIOTHI OOYUYEHUSI C UCTIONB30-
BaHHWEM COBPEMEHHBIX MH(pOPMAIMOHHBIX TexHONOrui. Llenpio paboTel ObUta pa3paboTKa MYIETHMEIUHHOTO WHTEpaK-
THUBHOTO COIPOBOXKICHHS JUISl PEIICHUs TUTIOBBIX 33/1a4 B y4eOHO-METOANYECKOM KOMILIEKCE IO JUCIMILUTHHE «HayepTa-
TeNbHAs TeOMETpHs. J{JIst TOCTH)KEHNS! TOCTaBIICHHON 11eM ObUIM MPOaHAM3UPOBaHbl HAYYHbIE 1 METOANYECKUE UCTOY-
HHKH I10 Tpo0JIeMaM UCII0NIb30BaHNs HH)OPMAIIMOHHBIX TEXHOJIOTHH B 00y4eHHH 1 BEIOPAHbI TUIIOBBIE 331a4M IO Ha4Yep-
TaTeJIbHONW T€OMETPHH, POLIECC PEIIEHHsT KOTOPBIX PEANN30BAHO C OMOLIBIO KOMIIBIOTEPHBIX TeXHONOTHH. IIpenocras-
JIeHa KiIaccu(UKaIys BUIOB MyJIbTUME/IHA; INHEHHAs MyJIbTUME/Ma, HelIMHelHas1, runepMenna, Live video.

Taroke mpoaHaTU3UPOBAHO U BEIOpaHO mporpamMMHoe obecnieueHre Adobe Flash Professional mist pazpabotku
MYJIbTUMEIUHHOTO MHTEPAaKTHBHOTO COMPOBOXKICHUS K AWCIHIUIMHE «HAadepTaTeIbHAs T€OMETPHS» M pa3paboTaHo
MYJbTUMEIUHHOE NHTEPAKTUBHOE COMPOBOXKICHHE.
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B ocuoBe Flash TeXHOJIOTHY JISKUT BEKTOPHBIH MOP(UHT, TO €CTh [UIABHOE «IIEPETEKAHKUE» OJTHOTO KITIOYECBO-
ro Kajjpa B JAPYroi. ITo MO3BOJISET [AeNaTh HOCTATOYHO CIOXKHBIE MYJIbTHIUIMKAIIMOHHBIC CIICHBI, 3a/1aBasl JIUIIb He-
CKOJIBKO KITIOYEBBIX KalIpOB U KaKIOro 00bekTa. OCHOBHBIE MEXaHW3MEI peanm3anuu anuMarmn B Adobe Flash: mo-
KaJpoBasi aHUMAIIHsI, aBTOMATHYCCKasl aHUMAITUs, aHUMAIIHS C IPUMEHCHUEM BCTPOCHHOTO SI3bIKa MPOTPAMMHUPOBAHHS.
JIns mOCTHXEeHUsST MaKCHMATBHOTO 3 QeKTa CIeAyeT MUCIOIb30BaTh BCE MEXaHHM3MEI CO3/IaHUs aHUManuu. MHTepak-
TUBHOCTh PEaJIM3yeTCsl Ha OCHOBE MPOIEIyp — HAOOPOB KOMaH I, HAITUCAHHBIX B Action Script, KOTOpBIE 3aITyCKarOTCs
TIPY HACTYIJICHUH OIPEICIICHHOTO COOBITHS — 3apaHee ONpeIe/ICHHOE ICHCTBUE MOJIb30BaTEIs.

KaioueBble ciioBa: HaueprarenbHas TeOMETpHsi, MYJbTHMEIWa, WHTEPAKTUBHOE compoBoxaeHue, Adobe
Flash Professional.

Ionnecnslii C. B., Kyk 5. A., Kpusopyuek B. B. KoMneTeHTHOCTHBINH MOAX0A B COYeTAHUU ¢ MH(OP-
MALIMOHHBIMHM TEXHOJOTHSIMH B NPENOAABAHNU TEOPETHYECKOH MeXaHNUKH IS JIeKTPOMEeXaHMYeCKHX crenua-
abHocTei // Becthuk JITMA. — 2018. — Ne 1 (43).

I'enepanbHOM NMHMEH COBPEMEHHOTO MH)XEHEPHOTo 00pa3oBaHUs sBIsETCs ero npodeccrnonanmm3zanus. Pacc-
MOTpEHBI TEOPETHYECKUE OCHOBBI 1 MOZEIHh METOJMYECKOH CHCTEMBI ()OPMHUPOBAHHS KITIOYEBBIX KOMIIETCHIHN Y CTY-
JICHTOB JIEKTPOMEXaHMYECKHX CHEeIMaIbHOCTEH B MpOIecce U3YUEeHUs] TEOPETUUECKOM MEXaHUKU ITOCPEICTBOM CO37a-
HMS TaKkoil pa3BHBaromieeil 00pa3oBaTeNnbHO-PO(ECCHOHAIBHON Cpebl, KOTOpas MO3BOIUT (OPMUPOBATH OCHOBHBIC
npo¢hecCHOHANIBHBIE KOMIIETEHIUH NIPH UCIIOIb30BAHUN MEXIUCHUILIMHAPHONW MHTErpaluu, COBPEMEHHBIX HH(OopMa-
IIMOHHBIX TEXHOJIOTHH M 3JIEKTPOHHBIX 00pa30BaTeNbHBIX PECYpPCOB, aKTUBHBIX METOJOB 00yueHus. B kypc Teopernde-
CKOM MEXaHWKHU BKJIIOYEH pa3liell JIEKTpOMEXaHWYeCKuX aHanoruii Jlarpanxa-MakcBenia. BaXHbIM IpHOPUTETHBIM
HalpaBJIeHUEM IIOBBIIICHUS] KadecTBa YYEOHOTO Iporecca SBISIETCS paclIMpeHHe BHEIPEHUs HWH(GOPMAIMOHHO-
KOMMYyHUKannoHHBIX TexHojoruii (MKT), mouck HOBBIX Ooiee 3dekTuBHBIX (hopM MX HcIoib3oBaHus. CTyaeHTaM
MpeAJIaraloTcs 3a/laHusl 0 KOMITBIOTEPHOMY MOJICIIMPOBAHHIO Pa3JIMUHBIX JJICKTPOMEXaHWYECKUX CHCTEM (TeHeparo-
PBI, HEKOHTAKTHBIC JIEKTPOMArHUTHBIE U 3JIEKTPOCTATUYECKUE MOJBECHI, EKTPOU3IMEPUTEIbHBIE MPUOOPEI, aKcese-
pOMeTpbl, ceficMorpadpl, YHUIIOISAPHBIE MAIIMHBL, YJIEKTPOMAarHUTHBIE TOPMO3a H JIp.), B TOM YHUCIIE — C PUBJICYCHUEM
UX K y4acCTHIO B BBITIOJIHEHUH HAay4YHO-UCCIIEI0BATEIbCKUX paboT. [locTpoeHNe afieKBaTHBIX MaTeMAaTUIECKUX MOJeIen
JNIEKTPOMEXaHNUECKUX TEXHHYECKHX OOBEKTOB JISKHT B OCHOBE MX JAJIbHEHIIEro MPOEKTHPOBAaHHMS, HUCCIIEIOBAHUS,
ONTHUMHU3AIMY U MOCTPOEHHS CUCTEMBI yNpaBiIeHUs. B npenonaBanuy Kypca TEOPETHUECKOH MEXAHUKH ITUPOKO HCIIO-
JIB3YIOTCSI 3JIEKTPOHHBIE 00pa30BaTENIbHBIC PECYPCHI B TAKUX HANPABJICHUSX: TPH TIOATOTOBKE U MPOBEICHUH 3aHATHH;
JUTS CO3aHUs aBTOPCKHUX MYJIBTHUMEAUWHBIX TIOCOOMIA; B paMKaX HHAWNBHAYATBHOMN M TPYIIIOBOM HAYYHOH AEATEIHHOC-
TH CTYJICHTOB; B yIIpaBJIeHNH 00pa30BaTENBHBIM ITpoIeccoM. VICIIONb3yIoTCsl TMIaKTHYeCKUe METOb! M TEXHOJIOTHH,
TIO3BOJISIIOIIME MOBBICUTH KAYECTBO ITOrOTOBKH M aKTHBH3UPOBATh CAMOCTOSTEIbHYIO pabOTy CTYAEHTOB.

KarodeBble cji0Ba: KOMIETEHIIS, KOMIIETEHTHOCTh, HH()OPMAaIIMOHHBIE TEXHOJIOTHH, TEOPETHIECKasi MEXaHHKa,
ANIEKTPOTEXHUYECKHE CIIENAIEHOCTH, 3JIEKTPOHHBIE 00pa3oBaTellbHbIE PECYPCHI, KauecTBO oOpa3zoBanus, Mathcad.

Honnecnsiii C. B., Epdopt 0. A., Kyk 4. A., Kpusopyuek B. B. DjiekTponHbIe 00pa3oBaTesIbHbIC pe-
CYpPChl KaK OCHOBa KAa4eCTBEHHON WHKCHEPHOW MOATOTOBKHM B CHCTeMe Bbicmiero odopa3zopanus // BecTHuk
JATMA. —2018. — Ne 1 (43).

PaccMoTrpeHns! poGeMbl, CBSI3aHHBIE C HEOOXOIMMOCTBIO HAITOJHEHHUsI 00pa30BaTEIbHOTO MIPOCTPAHCTBA dJle-
KTPOHHBIMHU 00pa3oBaTenbHBIMU pecypcamu (JOP) Hamexamero kauecTBa. JJIEKTPOHHBIE CPEICTBA YIeOHOTO Ha3Ha-
YEeHUs! TOIYYMIIN MIMPOKOE PACHpOCTPaHEHHE 3a CUET MCUEPIIBIBAIONIET0 UCIIONIb30BaHMs HH(OPMALMA 1 KOMMYHHKa-
LIUOHHBIX TeXHOJIOTHH Juist 00y4yeHus. DOP ncrnonb3yrorcst B 00pa3oBaTelIbHOM IpoLiecce B TAaKUX HANPABICHUSX: MPU
MIOJITOTOBKE Y ITPOBEJICHUH 3aHSITHH; JUIsl CO3AaHUsI aBTOPCKUX MYJIBTHMEANHHBIX TOCOOMIT; B paMKaX MHAWBUILYaJIbHON
U TPYIIIOBOM Hay4YHOH NESTENIbHOCTH CTYIEHTOB; B YNpPaBIEHUH 0Opa30oBaTeNIbHBIM IpolieccoM. PaccMOTpeHs! mpen-
MYIIECTBA U BO3MOXHOCTH HCIIOJIB30BaHH HMH()OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B 00pa30BaTEIbHOM
npouecce, rae JOP sABisieTcs: COCTAaBISIONIEH B CHCTEME BHYTPEHHETO 00ECIEUEeHHUs] KauecTBa MOJrOTOBKH BBICOKOII-
podeccrnoHaNbHBIX CIENHANINCTOB. PaccMoTpeHsI pobieMbl, cBsi3aHHbIE ¢ MpoekTupoBanneM DOP, mpemioxeHs! 000-
OmenHple moaxosl K Kiaccudukamum koHTeHTa JOP. [Iponece popmupoBarms SOP TpeOyeT HCIoIb30BaHUSA COOT-
BETCTBYIOILIETO IpOrpaMMHOro obecniedeHusi. Ha ocHOBe mMpUMEHEHHs W3BECTHBIX NPHHIMIIOB JUIAKTHKU BBIAEIECHBI
u chopmymuposansl TpeboBanus k DOP. B xauectBe nmpumepa npezacTasieHa paspaboranHas Kadenpoil TeXHHIecKon
MexaHHuKH JloHOaccKoi rocy1apcTBEHHOM MalIMHOCTPOUTENBHON aKaJIeMUH CUCTEMa TMCTaHIMOHHOTO O0Y4EHHS Teo-
pEeTHYECKON MeXaHuKe OakalaBpOB MH)KEHEPHBIX CIEeNUaNbHOCTEH B anekTponHoi cpene LMS MOODLE. Kypc cone-
PKUT aHHOTALMIO M Y4eOHyI0 NpOorpaMmy AWCLUIUIMHBL, y4eOHyro HH(popManuio B (opMe JIeKUWH, HarysaHo-
WLTIOCTPAIIMOHOTO MaTtepuaia (Tpe3eHTaluii, BUIeoMaTeprualioB, pUCYHKOB, cxeM, Tabuull, Flash-anumanumii), memua-
pecypcoB, CIIPaBOYHBIX MAaTEPHAJIOB U T. .; METOJUUYECKHE PEKOMEHAAIMH 110 BHIITOJHEHHIO MPAaKTUYECKUX, CAMOCTOSI-
TENBHBIX, PACUCTHO-TPaUIECKNX padoT; TiIoccapyif; KOHTPOJIBHO-M3MEPUTEIbHBIE MaTepHalbl (TECTOBBIC 3aJaHMS,
ydeOHbIe 3a/1a91) U Jp.
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KroueBsbie ciioBa: Bbiciiee 00pa3oBaHKe, JICKTPOHHBIE 00pa30BaTeIbHbIC PeCYPChl, KAYeCTBO 00pa30BaHus,
WH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTH, TUCTaHIIMOHHOE 00ydeHune, anekrpornHas cpena MOODLE, nmxe-
HepHOe 00pa3oBaHUeE.

PazxxuBun A. B., Beromanka E. JI. MatemaTnuyeckoe Mo/ieJIMpOBaHNEe TEIUIOBBIX MapaMeTPOB 3aKAJIKHU
B TepMuyeckoii meun // Becruuk AI'MA. — 2018. — Ne 1 (43).

PaccMmoTpena MmaremaTuueckast MOJIEb, ONMKCHIBAIOLIAs TEIUIOBbIE MPOLECCHI IIPU 3aKaJIKE 3arOTOBKU B BEPTH-
KaJIbHOM IIaXTHOW TeYH, OCHOBaHHAs Ha HENWHEHHBIX AuddepeHInaNbHBIX YPaBHEHHSIX B YACTHBIX MPOU3BOIHBIX,
COJIep KAINX TPAHUYHBIE YCIOBUSA PAa3HOTO POJa, a TAKKE YCIOBHS JUIS ONpEeSeHHs MOJI0XKEeHUS TPaHUIB (a30BOTO
nepexona. Coznanue JaHHOW MaTeMaTHYeCKOH MOJIENTH TIO3BOJIMT MOBBICHTH TOYHOCTh CHCTEMBI YIIPABJICHUS TeMIIepa-
TYpPHBIM PEKHMOM 3aKajJKH. B cTaThe mpeyioskeH crnocod yuera MpocTpaHCTBEHHOTO pacipeieieH s Mpy aHajIu3e WH-
TErpajbHBIX ITOKa3aTesieil SHepreTHYeCKUX MPOIECCOB B TEPMUYECKON TEYH IyTEM PELICHUs] CUCTeMBbl Au(QepeHIn-
IBHBIX YPaBHEHUH B YaCTHBIX NMPOM3BOAHBIX. IlepBoe ypaBHEHHE OMHUCHIBAET TEIIONPOBOIHOCTh BHYTPEHHEH Cpebl
neyn. Bropoe ypaBHEHHE OIMCBHIBAET TEIIONPOBOAHOCTH (M3MEHEHHE TEMIIEpaTyphl) B OOBEKTEe 3aKaJKH B IpoIiecce
HarpeBa JI0 TEMIIEPaTypbl BBIAEPKKH. IIpy MaTeMaTHYeCKOM ONHMCaHUM OOBEKTa IMPUHATHI CICAYIONIUE MOIyLICHHS:
HarpeB JETalU IPOUCXOAUT IyTeM HEMOCPEICTBEHHOIO HarpeBa OT TOPEHHUS Ia30-BO3MYIIHON CMECH M KOHBEKIIMOHHOTO
TermmooOMeHa Ha TIOBEPXHOCTH BHYTPHIICUHON CPEIbl M OMHCHIBACTCS MOIIHOCTHIO MCTOYHHKA TeIlIa, BXOISIIINM HETo-
CPEACTBEHHO B ypaBHEeHHe. Ha kpasx meTany MpOMCXOOUT KOHBEKIIMOHHBIN TEINIOOOMEH C BHYTPHIIEYHOU CpEllod, TeM-
neparypa KOTOpod U3MEPSAETCSl BCTPOEHHBIMU TepMonapamMu. Takoe pelieHrue MO3BOJISET OMUCATh TEIJIOBBIE MPOLIECCHI,
pacmpesielieHHbIe BO BpeMeHU U IpocTpaHcTBe. [lo pesynpTaraMm TeOpeTHYeCKUX MCCIEAOBaHU Mpolecca TeIIoooMeHa
B 3aMKHYTOM IIPOCTPAHCTBE €Y MOJy4YEHbI IOBEPXHOCTU U3MEHEHMSI TEMIIEPATYPhI B IIPOLIECCE HAIPEBa IETAIIH.

KiroueBble c10Ba: TepMHUIecKast 1IeUb, 3aKaJIKa, ypaBHEHHE, TEMIIEPaTypPa, TEIUIONPOBOHOCTh, TEMIIEPATypa, JeTallb.

Paz:kuBun A. B.,, Xpamos C. O. AHanu3 pacmpeeieHHsi HEPreTHYECKHMX MapaMeTPOB NpPH IYroBoii
miake Metasia // Becruuk ITMA. —2018. — Ne 1 (43).

CrienMaJIbHBIM ¥ aKTyaJIbHBIM SBJISIETCSI BONPOC OLIEHKH HEKOTOPBIX COCTOSIHMIT IIPOLIECCOB IIIABKH, HOCSIIIUX
BEPOSITHOCTHBIA XapaKkTep M HETOAAIONINXCS HENOCPEICTBEHHOMY KOHTpoito. Hambomnee akTyanbHBIMH SIBISIOTCS
IpoOIEeMBI OIPEAEIIECHHS epepactpeieIeHUs] MOITHOCTH Ha AIIEKTPHUYECKOM Myre IpH JTyrOoBOH IUTaBKE MEXIY paciiia-
BOM JKHJIKOTO MeTaia, IUTAaKOM M (pyTepoBKOi meun. sl aHAINTHIECKOTO ONMCAHUS PAcTpeeleHHs] MOIIHOCTH Ha
NIEKTPUUECKOI IyTe MPEATIOKEHO CTPYKTYPHO MPEICTaBUTh TyTOBYIO I€9b TPEMS B3aNMOACHCTBYOIIMMHI CHCTEMaMHU:
NIEYHOW TpaHCHOPMATOP; IIEKTpUIECKas Ayra, edyb ¢ PacILIaBICHHBIM METAIOM. BEIBOJ ypaBHEHHH, OMUCHIBAIONINX
JIEKTPUYECKHE U TETJIOBbIE apaMeTphl IIaBKU MeTalia, IPOM3BOANUTCA HA OCHOBE TEOPETHYECKOTO aHalu3a Ipolec-
COB, NIPOUCXOMAIINX B UCCIEYEMOM OOBEKTE, a TAKXKE Ha OCHOBE M3BECTHBIX KOHCTPYKTUBHBIX NapaMETPOB U Xapak-
TEPUCTHUK TEYH. DKCIIEPUMEHTAJIbHAsd YacTh MOAEIMPOBAHUS 3aK/II0UACTCSA B MOIYYEHUH MEPEXOIHBIX XapaKTEPUCTUK
oObekTa. [IpoBeeHHOE MaTeMaTHYeCKOe OIMCAaHHUE C LENbI0 OIEHKN BEJIMYHHBI, COCTABIISIOIINX MOIIHOCTH Ha 3JIeK-
TpUYECKON Ayre B BOCCTAHOBUTENIBHBIN MEPHOJ TUIABKU, IIO3BOJIMIO ONPEASNIUTh 3HAUCHUE MOITHOCTH, MOJBEACHHON
K XKHIKOMY MeTtayury. IlomydeHHBIE 3aBHCHMOCTH MOTYT OBITh HCIOJIB30BAaHBI /IS pacdeTa ONTHMAIIBHBIX PEXHMOB
HarpeBa paciulaBa B JyTOBOH CTaJIeTUIABMIIBHOM I1€YH, a TAaKXKe JJIS MOCTPOEHHS AMHAMHUYECKOW MOJIENHN 3JIEKTPOTep-
MUYECKHX MPOLECCOB IIABKU U PACIPEAECIICHHS] MOIIHOCTH JYT'H B BOCCTAHOBUTENIBHBIN MEPHOJ,.

KaioueBble cjioBa: 3i1eKTprudecKas Iyra, JyroBas CTaJleIIaBUIbHAs 11€4b, ypaBHEHHUE, aHATUTHYECKOE pellie-
HHE, MaTeMaTHIeCKasi MOJIENIb, MOIITHOCTh, TEMIIEPATypa, aBTOMATH3ALIHSL.

Pemernsik C. P., Jlonuenko E. U. HcciienoBanne 3apsiiku CBHHIOBO-KHCIOTHBIX AKKYMYJISITOPOB HM-
nyJabcHbIM TOKOM // BectHuk ITMA. — 2018. — Ne 1 (43).

B nanHolt pabore pa3paboTaH cTeH[ Ul aBTOMaTHYECKOro 3apsja CBUHIIOBOTO aKKyMYJISITOpa C LIEJBIO I10-
BBIIICHUS CPOKA €T0 CIIY>KOBI. YIemseTcsi 0co00e BHIMaHHUE CIIOC00aM yCTpaHEHHUs Helo3apsiia IPH MUHYCOBBIX TEM-
nepaTypax M croco0am HeJIOMyIHIEHHs Iepe3apsiiKu MPH MOBBIIIEHHBIX TEMIIEpaTypax, YTO XapaKTEepHO I 3KCILTya-
TaIlMW CBUHIIOBO-KUCJIOTHBIX aKKyMYJIITOPOB BO MHOTHX OOJIACTSIX MPUMEHECHUSI.

Oco0eHHOCTBIO KOHTPOJISA HEZ03apsAaa U Iepe3apsiia akKyMyJIsITopa sIBISIETCS] NCTIOJIb30BAaHKE TPSIMBIX METO-
JIOB U3MEPEHHsI TapaMeTPOB 3apsAIHBIX UMITYJIbCOB: TOKa U HampshkeHus. IIpeioskeHa MeToiMKa UCCIeA0BaHus 3apsiia
HMITYJILCHBIM TOKOM, a TaKKe pa3paboTaH alropuT™M aBTOMAaTUYECKOH 3aps/IKi, TO3BOJISIONINI BECTH aBTOMAaTHUECKYIO
3apsaKy O6aTaper B pyHKIMHM TOKA C KOHTPOJIEM HaIpsDKEHUS B UMITYJILCHOM PEXUME.

Jnst cteHaa ObLT PEUIOKEH alTOPUTM OIPEICICHNS ONTUMAIBHOTO TOKA 3apsia, JIUTEIbHOCTH UMITYJIbCOB
3apsza ¥ paspspaa. PemieHue 3azaun aBTOMATH3MPOBAHHOIO ONPENENICHHS TOKA 3apsiia JAOCTUTAeTCsl COCTABICHHEM
rpaduka 3aBUCHMOCTH BEJIMYMHBI 3apsAHOTO CONPOTHUBIICHUS OT TOKa 3apsija. [yt 3Toro MUKpOKOHTPOJUIEp TeHEpUpY-
€T CEepHI0 KOPOTKHX MMITYJIbCOB TOKAa Pa3HBIX aMIUIUTYZ W BBINOJHIET aHAJIN3 MOIyYCHHOTO rpadyKa 3aBHCUMOCTH
3apsITHOTO CONPOTUBIIEHUS OT TOKA.

Jlnst onpezienieHyss MOMEHTa OKOHYAHUSI 3apsifia pa3paboTaH CrelUabHBIA aJITOpUTM, Onarosapst 4eMy CTEH]T MO-
JKET paboTarh Kak 3apsyiHoe ycTpoiicTBo. OH peann3oBaH MO MPUHIMIY H3MEPEHUs] N3MEHEHHS! HalpSDKEHHST B MOMEHT, KO-
IJIa TOK 4epe3 aKKyMyJIATOp PaBeH HyJIIO, TPH 3TOM M3MEPEHHE TIPOBOJHTCS MOCIIE KPATKOBPEMEHHOT'O Pa3psAHOTO KA.
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[Mponenannas pabora rokasaia, YTO MUMITYJILCHBIN 3apsi B (DYHKIMU TOKA C HalJIEHHBIMU MapamMeTpamMH UM-
ITyJbCOB MOBBIIIAET CPOK CIYXObI 110 5 %, mpemoTBpaniaeT CyabpuTannio, OOMIBHBIM AJIEKTPOIN3 BOJBI, NEPETPEB
1 OCBIIIaHUE IIaCTHH. Pa3paOboTaHHBIA CTEH] MO3BOJIMII BECTH ONTHUMAIBHBINA 3aps]] CBHHIOBOTO aKKyMYJISITOpa IpH
Hu3KuX (10 — 20 °C) u Beicokux (1o + 35 °C) Temmeparypax.

KuroueBble cji0Ba: UMITYJIbCHBIN 3apsijl, CBUHLIOBO-KHUCIIOTHBIA aKKyMYJISITOP, MUKPOKOHTPOJUIEPHBIHN CTEH.

Caraiina I1. U., 3opu A. A. Pa3paéoTka Moe M 1 MeTO/Ia MHTEPIPEeTAIMHA OHTOJIOTHii M 3aNPOCOB K 6a3aM
3HAHUI ¢ HCMOJIb30BAHUEM PeJIAIMOHHOI Moeu XpaHenus AaHHbIX / Bectauk JITMA. —2018. — Ne 1 (43).

B nanHOI cTaThe pa3BuTa pazpaboTaHHAs paHEe METOAOJOTHS MPOSKTUPOBAHUS XPAHWIINIL JaHHBIX U 3HAHUH
JUISL pEeLIeHNst 3a1a4 00pabOTKH M aHaIn3a JaHHBIX Ha OCHOBE KaTerOpHaIbHO-OHTOJIOTHYECKUX Mozenel. JlanHas me-
TOJOJIOTUSI OOBEANHACT, B OTIMYHE OT CYIIECTBYIOIIMX METOIMK, IMPOCKTUPOBAHHE C MOMOILIbI0 MH(OPMAINOHHBIX
1 1aTaJIOTUYECKUX MOJEJEH C MCIOIb30BaHUEM PA3IMYHBIX JHarpaMMHBIX METOAMK M S3BIKOB MOZEIUpOBaHus. Takon
TI0JIX0J1 TIO3BOJIMJI YCTPAHUTh HEJIOCTATKU U JOIOJIHUTH JJOCTOMHCTBA Pa3IMUHbBIX M0JX0JI0B K IPOESKTUPOBAHMIO H T10-
JIYYUTh PallMOHAIIBHYIO CTPYKTYPY XPaHWIHII JaHHBIX U 3HaHUH. Ha 0CHOBaHMH TOJIyYeHHBIX Pe3yJIbTaToB pa3paboTa-
Ha MOJIENIb ¥ METOJ OTOOpakKeHHs XpaHWIMIIA 3HAaHUH B GopMare OHTOJIOTHYECKON MOJIENH, NMPECTaBICHHONW Cpe-
crBamu Ontology Web Language ¢ akcnomamu B Buje BbIckasbiBaHui Descriptive Logic, BMecTe ¢ mpaBuiiaMm, BbIpa-
keHHbIMH Ha Semantic Web Rule Language, B pensuuoHHOe npesicTaBieHie 0a3bl 3HaHUI (C UCIIOIBb30BAaHUEM PEJIsi-
LMOHHOW MOJIENN XPaHEeHHs JaHHBIX ), C COOTBETCTBYIOLINM IpeoOpa3zoBaHueM 3ampocoB Ha Semantic Query Web Rule
Language B 3anpocs! Ha Structured Query Language / Stored Procedures and Triggers Language. Orinuune paspado-
TaHHOW MOJIETIM, METOJIa ¥ METOANKHU Ha UX OCHOBE, a TAKXKE IIPEJIOKEHHBIX JITOPUTMOB Pa3pabOTKH U OTOOpaKeHHS
KOHIIENITOB U MPABHI, COCTOUT B HCIIOJIb30BAHUN B XOZ€ TAKOW MHTEPIPETALMH KaTEropHalbHO-OHTOJIOTHIECKIX MO-
JieTield XpaHWIHII 3HAaHWH 1 TaHHBIX B paslIMuHbIX QopMmarax npencrasieHus. OToOpakeHne XpaHWINIL 3HaHUHI B pe-
JISIIMOHHYIO MOJENb XPAaHEHUS TaHHBIX MO3BOJIMIIO PEAIM30BATh NTPOrPaMMHBIE KOMIOHEHTHI KOMITBIOTEPHBIX CHCTEM
MHTEJUIEKTYaIbHOW 00pab0TKM JaHHBIX C BBICOKOM ITPOM3BOANTEIHHOCTHIO 00PA0OTKH JIaHHBIX U 3HAHUI, B TOM YHCIIE
Ha 0a3e BCTPOCHHBIX cuCTeM. [loydeHHbIC B JaHHOM KCCIICAOBAHHM PE3yJbTAThl MO3BOJIMIM PEAU30BaTh Psil MPO-
IPaMMHBIX KOMIIOHEHTOB KOMITBIOTEPHBIX CUCTEM MAJISI IIPOU3BOJCTBEHHBIX Npennpustuil. OneHka cucTeMHOro ¢ dex-
Ta OT BHEPEHMS IMPEIJIOKEHHON METOIWKH I10Ka3aia, YTO CKOPOCTh BBIIIOJIHEHUS MHTEPIPETHPOBAHHBIX HAa OCHOBE
PETSIMOHHON MOJEIN XPaHEHHS 3aIIPOCOB K OHTOJIOTHYECKUM MOJIEISIM CYIIECTBEHHO BO3pOCIA.

KnaioueBble cjioBa: MHTENIEKTyaidbHas 00paOOTKa AAaHHBIX, METOAbl MH)XXEHEPHH 3HAHWH, KaTeropHajbHO-
OHTOJIOTHYECKOE MOJIETMPOBAHNE, PEISIIMOHHAS MOAENb JaHHbIX.

Cy60otoBuu B. II., Yroabaukos C. B., badkoBa H. B., OasxoBckasi O. JI. MeToauka u cucremMa BbIsIB-
JIEHUS] CTPYKTYPbl NMEePHOAUYECKOIl COCTABJSIONIEH JUHAMHYECKOT0 MpoLecca CJI0KHOro cocraBa // BecTHuUk
JATMA. —2018. — Ne 1 (43).

PaccmoTpeHa 3a1ava BEISBIICHUS CTPYKTYPHI U ONPEACIICHHUS MapaMeTPOB IMEPHOANICCKUX COCTABISIOMINAX TIPH
SKCIIEPUMEHTATHHOM HCCIICIOBAaHUN TWHAMHYECKHX MPOIECCOB IMOJUTaPMOHIMYECKOTO COCTaBa C MHTEHCHUBHOM ITyMO-
BOIl KoMmoHeHTOH. [IpemoskeHa METOAWMKAa HA OCHOBE MOHSTHS YaCTOTHOW (PYHKIUHM OTKJIMKA. [lokaszaHo, 4TO mpH
YCIIOBHH SPTOJUYHOCTH ¥ CTAIMOHAPHOCTH UCCIEAYEMOTO IPOIIECCca M BBHITIOTHEHUS OCPEIHCHHUS 110 aHCAMOITIO Pealu-
3alui pelIeHne 3aJaui MOXKET OBITh IMOIy4eHO IMyTeM aHaJIM3a COOTHOLICHWH MPUPAIIEHUS YaCTOT FApMOHUK H MPH-
pateHust ux pasHoctu (a3 il 3aMepoB OJHOBPEMEHHO BBIIIOJIHEHHBIX B Pa3HECEHHBIX B IPOCTpaHCTBE Toukax. [Ipo-
AHATM3UPOBAHBI YCIOBHUS NMPUMEHUMOCTH MeTOoauKH. [IpemnokeHa CTpyKTypa H3MEpPHUTEIbHO-MH()OPMAIIMOHHON CH-
CTEMBI, peau3yromeil MeToauKy. [IpuBeeH mpuMep MPaKTHIECKOro MPUMEHEHHS pa3pad0TaHHONH METOAMKH U aHa-
T3 IMyJIbCAIlMi TIOTOKA B IPOTOYHON YaCTH IMapoOBOH TYPOUHBL.

Ha ocHOBe paccMOTpeHHOM METOAWKH CPOPMUPOBaHA CXeMa U3MEPHUTENHFHO-HH(POPMAIIHOHHOTO KOMIDIEKCA IS
BBISIBJIEHUS CTPYKTYPbI IEPUOANYECKUX JUHAMUUYECKUX MPOLIECCOB U ONpeAeTeHns X napamerpoB. CTpyKTypa KOMILIEK-
ca TMO3BOJIIET eMy padoTaTh KaK B MOJHOCTHIO aBTOMATHUYCCKOM PEXKHME, TaK BO B3AHMMOJICHCTBHIH ¢ oneparopoM. Hamm-
Yre MPOMEKYTOYHBIX HAKOITUTENEH HH(POPMAIMH ITO3BOJISIET HCIIOIE30BATh ITOJICHCTEMBI KOMILIEKCA aBTOHOMHO.

MeToauka aHanM3a MPHUPAIICHUE  (Ha30YaCTOTHOM  XapaKTEPUCTHKH U DJIEMEHThI  M3MEPHTEIBHO-
I/IH(i)OpMaLIl/IOHHOFO KOMIIJICKCA HUCIIOJIb30BAHBI JJIs1 l/IZleHTI/l(l)I/IKaIJ,l/II/I B3aMOCBSA3U U MMapaMETPOB nepuognqecxoi& CO-
CTaBIISIONICH ITyJIbCAIMH MOTOKA B TypOOYCTAaHOBKE C LIENBIO BBIIBICHUS MCTOYHHWKA BHOPOBO3MYILEHHS BBIHYKACH-
HBIX KOJeOaHWH JIOMAaTOYHOTO ammapata. PazpaboTaHHas MeTOIMKa IOKa3ala CBOIO PE3yJIbTAaTHBHOCTH IIPH aHAIIN3e
JUHAMUYECKHX IIPOIECCOB, 3aPETUCTPUPOBAHHBIX B SKCIIEPUMEHTE.

KiaioueBble cjioBa: THMHAMHYECKUHA IMPOIECC, TAPMOHHYECKUA COCTaB, SKCIIEPHUMEHTAIBHBIE HCCIEIOBAHNS,
4acTOTHas (PYHKIWSI OTKJIHKA, (pa30Bas YAaCTOTHAS XapaKTEPUCTHKA, Pa3HOCTH (pa3, M3MepHUTEIbHO-HH(OPMAIIMOHHAS
cucrema, OsIcTpoe npeodpasoBanue dypre.

Cy00o0tun O. B., Bopoznaii P. A. IloBblmeHHe NMPOM3BOAUTEIBLHOCTH CTAHKA IIyTeM MOJACPHH3AIUH €ro
cucreMs! ynpapieHus // Bectauk JII'MA. — 2018. — Ne 1 (43).

[IpuBenena MoepHU3AINS CHCTEMBI yIpaBieHus oopadareiBaromero nentpa CBFK 130 ¢ mensio moBbImeHus
€ro Mpou3BoIUTENbHOCTH. CyIIECTBYIOIas cUCTEMa YIpaBJCHHs CTaHKAa B IIEJIOM Ha CETOAHSIIHMH JIEHb HE COOTBET-
CTBYET HH OJTHOMY M3 TPeOOBaHHIA KauecTBa, HAIS)KHOCTH U TIPOM3BOIUTENILHOCTH. MOAEpHH3AIMs CUCTEMBI YIIPABICHUS
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CTaHKa TPOBe/IeHa 3a CYET Pa3padOTKH MOJYJIsl YIpaBJIeHHs] IPUBOJOM IJIaBHOTO JIBH)KEHHS. B KauecTBe KOMILIEKCHO-
rO MOKazaTessi HaJeKHOCTH MCIONb3YyeTcsl KOA(P(GHUIMEHT TOTOBHOCTH, KOTOPBIN JOKEeH cocTaBuTh 0,995 mis aBroma-
THYECKOT'0 pekrMa paboThl 32 CUET BbIOOPA JIEMEHTOB C HAUMEHBIIIEH BEPOITHOCTBIO OTKa3a, pa3paboTKu COBpEeMEH-
HOUW CHCTEMBbI JUArHOCTUKH M 3alIUThI OT aBapuil. Tpedyemas TOUHOCTh 3aBUCHUT OT PA0OTHI IIPAKTUYECKH BCEX KOMIIO-
HEHTOB CHCTEMBbI yIPABJICHUS, a MPOM3BOAUTEIHHOCTh CTAHKA JOCTUTAETCSl COBEPILICHCTBOBAHUEM PEXKHMOB PE3aHHUs,
MIPUMEHEHHEM HOBOH MPOrPECCHUBHOM TEXHOJIOTHH C YMEHBIICHHEM Hepabovero /Ui MHCTPYMEHTa BPEMEHHU, MOJICPHH-
3alell CTAHOYHOTO 3JIeKTPoo0OpyIoBaHus. B 3TOM ruiaHe, Jisi AOBEJCHUST yKa3aHHBIX MMOKa3areliei 10 TpeOyeMbIx
3HA4YEHWH, MPOBEJCHO KOH(QHUIYpPHPOBaHHWE MOJEPHU3NPOBAHHON CHCTEMbI YIpPAaBJIEHHS CTAHKOM ISl OOecIeueHHs
MaKCHUMQJIBHOH JWHAMUKHA M TOYHOCTH. Jlisi MOJAEpHHM3alMHM HCIOJIB3YEeTCs IPOrpaMMHUPYEMBIH KOHTPOJUIED
SIMATIC S7-300 mpou3sBojactsa ¢upmel SIEMENS, BeiOpana cucrema UITY SINUMERIK 840D B xomOuHanmu ¢
nHeiikoi npuBogoB SIMODRIVE 611 digital. [lnst npoBepku kauecTBa pabOThI AJIEKTPONPUBOA TNIABHOTO JBHXKEHHMS
U OILICHKHM KauyecTBa MEPEXOAHBIX MPOIECCOB COCTaBlieHa ero monaeib B cpene MATLAB. Anamus paGoTsl CHCTEMBI
YIPABJICHUS AJIEKTPONIPUBOJIOM B MEPEXOJHBIX PEKHUMaX JIO0KA3bIBACT aJEKBATHOCTH IPOBEACHHBIX HCCIIEIOBAHHIA.
CrenaH BBIBOJ O I€JIECOOOPAa3HOCTH MPHUMEHEHUs] HMEHHO BEKTOPHON CHCTEMbI YIPABIICHHUS JIEKTPOIIPUBOIOM, KOTO-
past yIOBIETBOPSIET YCTAHOBJICHHBIM TPEOOBAHHSIM TEXHOJIOIMYECKOTO MPoIecca.

KaioueBble ciioBa: KOHTpOJUIEp, CUCTEMa YINPABJICHUs, DJIEKTPONPUBOJ TJIABHOTO JBHIXKEHUS, BEKTOPHOE
yIpaBJieHue, MOJIeNb, KOH(HUTYPUPOBAHUE, IPOIPAMMHUPOBAHUE.

Cye C. II. Oco0eHHOCTH NPOEKTHPOBAHMSI ONITHYECKHUX CPeJCTB KOHTPOJISI HAJUYMS H3/IeJHil B TepMH-
yeckux ycTaHoBkax // Becthuk JITMA. — 2018. — Ne 1 (43).

PaccMoTpeHa BO3MOKHOCTH NMPHMEHEHHS (OTOIEKTPHUUYECKOTO0 METOJA JUIl OOHApy>KeHUS W3IEIUH BHYTPH
TEPMHUYECKHX YCTAaHOBOK uIMHOM 10 100 meTrpoB. Ha ocHOBe aHanm3a yCTaHOBIIEHO, YTO CAMbIM YAA4HBIM SIBJISICTCS
(OTORIIEKTPUUECKUN METOA, NMPH KOTOPOM YCTPOWCTBA KOHTPOJS JOJDKHBI paboTaTh B aKTMBHOM PEXHME «HA IPO-
cBeT». [IpH 3TOM HCTOYHMK 30HAMPYIOLIETO ONTHYECKOrO CHTHAja pasMENIaeTcs C OJHOW CTOPOHBI TEPMUYECKON
YCTaHOBKH, a IPUEMHHK — C IIPOTHBOIIOJIOKHOMN. J{BHXKyIIHECsS B TEPMUIECKON YCTAHOBKE U3JEIHS SBJISIOTCS MHANIH-
pyeMbIMH 00beKTaMu. OZHAKO MOIIHOCTb MOCTYIHBIIETO HAa MPUEMHUK ONTHYECKOTO CHTHAJIa MOCTOSHHO MEHSETCH.
KpOMe TOT0, HPUMCHCHHUE TAKOI'0 PEKUMaA HE MO3BOJISICT TOYHO ONPEAC/IATH MECTO MOABJICHUA MHAUIUPYCMBIX 061361(—
TOB B KOHTpOJHMpYyeMoil 30He. OmpezeneHa COBOKYITHOCTh BHEUIHMX (DaKTOPOB, 3aTPYAHSIOMIMX HpUMeHeHue (oro-
3IEKTPUUECKOTO METOfa. Y CTaHOBJICHO, YTO MEYHas CpeAa ¢ OJHON CTOPOHBI MOAABIACT 30HAMPYIOUIMNA ONTHYECKUN
CHUTHAJI, & C APYTOil — SIBIISI€TCS MOIIHBIM MCTOUHHUKOM ONTHYECKHUX MoMeX. [oyueHsl BEIpaXKeHus, CBSA3bIBAIOIIUE CO-
OTHOLLIEHHS AUaMETPOB MPUEMHON ONTHYECKON CUCTEMBI U ONTHUYECKOrO JIyda B MECTe MpueMa. BrinomHeHa onTuMu-
3anus IapaMeTPOB ONTUYECKUX CUCTEM YCTPOMCTBA KOHTPOJISA U MOJIyYEHO BBIPAXKEHHUE [UIS ONPEAEIECHUS MOILIHOCTU
30HIUPYIOLIET0 ONTHYECKOrO CUTHAJA Ha BXOJE MPUEMHUKA. Y CTAHOBJIEHO, YTO ISl JOCTOBEPHOTO KOHTPOJIS HATHIHS
M3MIENAH B TEPMUYIECKUX YCTaHOBKAX MCTOYHHKH 30HAMPYIOMIETO CHTHANA MOJDKHBI mMeTh mmpokuit (0,7...1,05 Mxm)
cekTp m3nydeHus. [lo pesymnbraram MccienoBaHWil M3TOTOBIEHBI M UCIBITAHBI HECKOJIBKO SKCIEPHUMEHTAIBHBIX 00-
pa3LoB yCTPOWCTB KOHTPOJIS. Pe3ynbTaThl UCIIBITAHNI MOATBEPAMIIN MOTyYCHHBIE TEOPETHUECKHE MOJIOKEHUs. Pa3pa-
060TaHHOE YCTPOHCTBO MOKET OBITh MPHMEHEHO HE TOJIBKO U KOHTPOJISA MapaMeTpoB pabouyero nmpocTpaHCTBa TEPMHU-
YECKHUX YCTaHOBOK, HO M KaK YCTPOWCTBO OOHapy>KE€HMs M3JEIHH B TPYAHOJOCTYIIHBIX 30HAX, HAIIPUMEP B MPOKATHOM
MMpOU3BOJACTBE U T. II.

KaioueBsbie ciioBa: TepMuyeckasi yCTaHOBKa, (DOTOIEKTPUUECKUI METO/I, YCTPOWCTBO KOHTPOJIS, 30HANUPYIO-
UM ONTUYECKUI CUTHAJ, HHIUIUPYEMbIE OOBEKTHI, CIIEKTP U3TyUYEHHUSI.

Tyzenko O. A., bananaesa E. 10. PazpadoTka nporpaMmMHoro odecnedyeHus JJsi MOJeJHPOBaHuA pado-
Thl YHHBEPCAJIHLHOTO MIOBOPOTHOT0 KOMIIEHCATOPA € OTBEPCTUSIMH Pa3IM4YHON (PopMBI B YNPYruX MJIacTHHAX //
BectHuk JITMA. —2018. — Ne 1 (43).

Paccmorpena pabora yHHBEpCAJLHOTO I[MOBOPOTHOM KOMIIEHCATOpa IMOTPEITHOCTEH HAIpaBIICHHS MOJ3yHA
C OTBEPCTUSIMU B YNPYTUX IUIACTHHAX. YCTAHOBJEHAa BO3MOXKHOCTh W3MEHEHHMs IUIOIIAIN ONOPHOW IOBEPXHOCTH
1 JKECTKOCTH KOMITEHCATOPa 32 CYET BAPbUPOBAHUS KOIPPUIIMEHTOM MEPEKPHITHS, YTO MTO3BOJIUT PACHIMPUTH JHaNa30H
TEXHOJIOTMUECKHUX OIlepalvii, BBIITOJHIAEMbIX Ha MPECCOBOM 000pyaoBaHuH. PaccMoTpeHa KOHCTPYKIMSI KOMIIEHCATOPa
U CXeMa MEPEKPBITHS OTBEPCTHH NPH MOBOPOTE OJHOW IUIACTUHBI OTHOCUTEIBHO Jpyroi. [loiydeHs! aHannTHYeckne
BBIpaKCHHUS AJISI pacdera Ko PUIMEHTa EPEKPHITUS OTBEPCTUH OBAIbHOM, KPYII0i 1 MHOTOYTOJIbHOM (opMBI B IIa-
CTHHaX KommeHcatopa. PazpaboTaHo mporpaMmHoe obecrieueHne il MOACITNPOBaHNs pabOThl YHHBEPCAIBHBIX TTOBO-
POTHBIX YIPYTUX KOMIEHCATOPOB C OTBEPCTUSAMH pa3nudHoi ¢opwmel. [Ipunoxkenne peanm3oBaHo Ha si3pikax HTML,
CSS, JavaScript B cpene 00BEKTHO-OpHEHTHPOBAaHHOTO mporpammupoBanus JetBeans WebStorm 2017 co cranmapt-
HBIM HabopoM OnbOIHoTeK. [IporpaMMHBII MPOIYKT MOXKHO HCIIONIB30BAaTh Ha BCEX COBPEMEHHBIX OIEPAIMOHHBIX CH-
cremax (Windows, Mac OS, Linux) u MoOuneHbIX ycrpoiicTBax (paboraromux noxa iOS u Android) kak B xauecTBe
JIECKTOII- TIPHJIOXKEHUsI, TaK U BeO-Tnpriioxkenus. [IpuBeseHs! pe3yabTaThl MOJCIUPOBAHUS C TOMOLIBIO pa3paboTaHHO-
To MporpaMMHOTO 06ecnequ1/1>1, MMpEACTAaBJICHHBIC B BUAC YMCJIICHHBIX 3HAYCHUN U Fpa(l)l/I’-ICCKI/IX 33Bl/lCl/lMOCTGI>i, JIIA
KOTOpBIX T0A00paH BUJ ampOKCUMHUPYIONIMX BBIPAKEHHH, a KOA(QQUIMEHTH! ONpeelstoTcss METOI0M Iepedopa.
AHanu3 TNOJY4YEHHBIX PErpecCHOHHBIX 3aBUCHMOCTEH MO3BOJSIET OINPEACNTATh BIUSHHUE T€OMETPUYECKHX pPa3MeEpOB
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1 yIia MoBOpOTa IUIACTHH KOMIIGHCATOpa Ha BEIMYMHY KO3((UIIMEeHTa epeKphITHs. Pe3ynpTaTs! HccnenoBannii MOTyT
OBITH UCTIONIB30BAHBI TIPH TPOEKTUPOBAHNH U COBEPIIEHCTBOBAHNH KOHCTPYKIHMH YIPYTHX KOMIIEHCATOPOB, YTO TTO3BO-
JUT TIOBBICUTH TOYHOCTH LITAMITIOBAHHBIX METAJIIOM3/ENNI 3a CUET CHIDKCHMS YNpPyrux AedopManyid ¥ yMEHBIICHUS
MOTPELIHOCTEH CHCTEMBI «IIPECC-IUTAMID».

KnaioueBsbie cioBa: nporpaMmHoe obecrieueHne, MOJISITMPOBAaHNE, YIIPYTUil KOMIIEHCATOP, TIOTPELIHOCTH CH-
CTEMBI «IIPECC-IITAMII».

I'epacumenxo A. B., Mapkos O. E., Unuakos E. B., Mapkosa M. A., ’Kutuukos P. 0. UccaenoBanue
nponecca KPHUCTAUIM3AIMH YKOPOUYEHHBIX CIMTKOB /ISl NMOKOBOK OTBETCTBEHHOr0 Ha3zHaudeHusi // BecTHmk
AIMA. —2018. — Ne 1 (43).

Iens paGoThl — MOBBIMIEHHE Ka4eCTBA Ky3HEUHBIX 3arOTOBOK ISl IIPOM3BOJCTBA MOKOBOK C BBICOKMM Kaue-
cTBOM. [l DOCTM)KEHMS TIOCTABJIEHHOM IENM MCCIIE0BANICS Tpoliecc (JOopMHUPOBaHMS CIMTKOB C HANPABICHHON KpH-
craymmm3anueid. /s 5Toro ObUI CIIPOEKTHPOBAH M MCCIIEAOBaH YKOPOYEHHBIN Ky3HEUHBIH CIMTOK. Takue 3aroTOBKH
MIO3BOJISIIOT U3MEHUTH HAIIPaBJIEHHE KPUCTAUIM3AMK paciuiaBa. Jliist uccienoBanus Obula paspaboTaHa METOAMKA MO-
nenupoBanusi. McceienoBanue npousBoamiiock ¢ ucnoinszoBanrneM MKD. B pesynbrare 4MCIEHHOrO MOJEIMPOBAHMS
YCTaHOBJIEHO, YTO MPU BEPTUKAIBLHOW KPUCTAJUIM3AIMK TEIUIOBOM HEHTP CIUTKA PACIOIOKEH B MPUOBUTLHOM YacTH.
HampaBnennas kpuctauiM3anys CKII0YaeT 00pa3oBaHUe OCEBOH MOPUCTOCTH, INTyOUHA yCaJ04HOI PaKOBUHBI COCTAB-
asteT 5...7 % ot BeICOTHI Tea cnuTka. 10 Ha 20...25 % MeHbIne, 4eM A7t OOBIYHBIX Ky3HEUHBIX CIMTKOB U TIO3BOJIHIIO
HCKITIOUUTH TIOSBJICHHE OCEBOM PHIXJIOCTH. B pe3ynprare BICOTa yCal0YHON PaKOBUHBI COCTABIISET 5...7 % OT BBICOTHI
Tena cautka. OCHOBHAS 9acTh BBICOTHI TENA CIUTKA KPUCTATUIM3YETCS C MTOCTOSHHBIM TPaJeHTOM TEMIIepaTyp, He Tpe-
BBIIIAIOIINM TIPeIeNbHBIX 3HaueHui (4...5°C / MM), KOTOpBIE MOTYT MPHUBECTH K 00Pa30BaHUIO TPEIIWH. DTO JOIOITHH-
TENIBHO TIOATBEP)KIAaeTCsl NaHHBIMHM pacnpenesieHuss kpurepuss Husima B Tene cimrtka. HauBblciiyro temmeparypy
Ha MMPOTSHKEHUH BCETO BPEMEHH OXJIXK/ICHHS UMEET BEPXHSS 4acTh Tejla CIINTKA, a HU3IIYI0 TEMIIEpaTypy — €ro JOHHas
4acTb. Y MEHbBIICHUE O0TBOJa TCIJIa 3a CUCT YTCIIJICHUA OOKOBOH YacTH H3JIOKHUIbI KOMIICHCUPYETCSA MHTCHCUBHBIM
OTBOAOM TCIlJIa HAa IIOJJO0H. 910 HE MPUBOJAUT K YBCJIMYCHHUIO BPEMCHHU KPUCTAJIM3allU B CPABHCHUHU C MNPOLCCCOM
KPHUCTAJUIN3aLUK OOBIYHOTO Ky3HEYHOTO CIIUTKA aHAJOTMYHON MAacChl.

KnroueBbie ciioBa: KOBKa, IIOKOBKA, CIUTOK, HallpaBJIeHHAs KPUCTAJUIM3aLMsi, OOpaTHas KOHYCHOCTb, OXJa-
JKIaeMbBIH MOJIOH.

Kyiaunuu A. A. MoaeaupoBaHue BJMSHUA NapaMeTPOB CTPYKTYPbl HA MeXaHHMYeCKHe CBOICTBA CIJIaBa
AMr10 // Bectuuk JI'MA. — 2018. — Ne 1 (43).

Jnst MTelHBIX CIuaBoB cucTeMbl Al-Mg riiaBHOH XapaKTepHCTHKOH MaKpOCTPYKTYpBI SIBIISIETCSI CPEIHHN
pa3Mep Makpo3epHa, a MUKPOCTPYKTYpBI — CPEJHUNA pa3Mep ACHIPUTHON suelku. /laHHbIE XapaKTEepUCTUKU CTPYKTY-
pBI, B OOJIBIIMHCTBE CIIy4aeB, SIBIISIOTCS B3aWMOCBSI3aHHBIMH, W U3MEHUTH pa3Mepbl OJHOW M3 HUX IIPHU COXPaHEHHH
pa3MepoB BCEX Ha IIOCTOSIHHOM YPOBHE Ha IPAKTHUKE TOYTH HEBO3MOXKHO. DTO SBISIETCS CACP)KUBAIOLNINM (HaKTOPOM
TIPY TTIOCTPOCHHUH aJICKBAaTHBIX KOJMYECTBECHHBIX 3aBUCHMOCTEH MEXIY MEXaHHIECKUMH CBOMCTBaMHM JIUTOTO CIIIaBA U
OJIHON U3 XapaKTEPUCTHUK CTPYKTYpbl. Takke 3TO YCIOXKHSIET YCTAaHOBJIEHUE CTENECHU BKJIAJA KaKIOW OTAEIbHOW Xa-
PAKTEPUCTUKU CTPYKTYpPBl B YPOBEHb CBOWCTB CILIaBOB. Llenb paboThl — yCTaHOBUTH CTENEHb BIHUSHUS CPEIHETO pas-
Mepa 3epHa U ACHIPUTHOHN SYeHKH HAa yPOBEHb MEXaHWYECKUX CBOWCTB MPOMBIIIICHHOTO ciiaBa AMrl0 u moctpouts
MaTeMaTHYECKUe MOJIEIH 3aBUCUMOCTH YPOBHS MEXaHHUECKUX CBOWCTB CIIIaBa OT 3aJaHHBIX MapaMeTPOB CTPYKTYPHI.

OKCIepUMEHTAIbHO HCCIEeI0BaHa B3aUMOCBSA3b MEXIY Pa3MepoM 3epHa U JEHAPUTHOM SYeHKH U ypOBHEM
MEXaHHMYECKUX CBOICTB mpomelnuieHHoro ciutaBa AMrl0. IToctpoeHs! MaTeMaTHUECKHE MOIETN 3aBUCMOCTH YPOBHS
MEXaHUYECKHUX CBOMCTB CILIaBa OT 3aJJaHHBIX apaMeTpOB CTPYKTyphl. Ha ocHOBe aHanu3a MOCTPOEHHBIX MaTeMaTHye-
CKUX MOJEJEH YCTaHOBJIEHA CTENEHb BIMSHUS CPEJHETO pa3Mepa 3epHa U ACHAPUTHOM sUeliKi Ha YPOBEHb MEXaHUYe-
CKUX CBOWCTB npoMslinuieHHOro cmasa AMrl0. B xapakreprom i cmaBa AMrl0 nuana3oHe U3MEHEHHH XapakTe-
PHUCTHK CTPYKTYpBI 3aBHCHMOCTH MEXIY YPOBHEM MEXaHWYECKHX CBOICTB M pa3MepaMu OCHOBHBIX XapaKTEPUCTHK
CTPYKTYPBI YAOBICTBOPUTEIHGHO ONMCHIBAIOTCS JMHEHHONW (DyHKIMEH, KpOMe 3aBHCHMOCTH MEXIy MPEAEIoOM TeKyde-
CTH M Pa3MepOM 3epHa. DTa 3aBHCUMOCTb OIKCHIBAETCS ypaBHEHHEeM Tuia Xoina-IIatda. YcraHoBieHO, 4TO H3MEHe-
HHUE Pa3MEpPOB MaKpO- U MUKPOCTPYKTYPBI IIPOMBINUIEHHOTO ciutaBa AMr10 ocoOeHHO CYIIECTBEHHO BIHSET Ha TIOBBI-
LIEHUE YPOBHS OTHOCUTENBHOTO YAIHHEHHUS.

Ki1roueBble cj10Ba: MaTeMaTH4YeCKasi MOJIEIb, CTPYKTYPa, MEXaHHUYECKHE CBOWCTBA, 3€pHO, ACHAPUTHAS sUeHKa.

Hckpuuxuii B. M., Bogoaasckas H. B. O napHoM HarpyeHMH Kpelne:KHbIX JeTajieil IpyNnnoBoro pe3b-
00BOT0 COeTMHEHHS B peskuMe 01H000X01HOo 3aTskku // Becthuk ITMA. — 2018. — Ne 1 (43).

PaccmoTpeHna pacueTHast cxema rpynioBoro pe3»00Boro CoeMHEHHs, TPOBEICHHBIN CHJIOBOW aHAN3 U ycTa-
HOBJICHBI 0OCOOCHHOCTH TIPOLIEcCa MOTPY3KH €ro KPerexXHbIX JeTalleil Ipu UX MoouepeHON napHoi 3arsbkke. [IpuBenen
aHaNM3 BIUSHUSA TOATIMBOCTH JIEMEHTOB CTHIKA HA MEPY YMEHBIIICHUS OCEBBIX YCIIIUI B paHee 3aTAHYTHIX KPEmekK-
HBIX JIETAJISX TOCIE TMOTPY3KH CIEAYIOMHX MIPH TAKOW TEXHOJIOTHH COOPKH, IPUBEACHBI aHAJUTUIECKHE 3aBUCHMOCTH
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JUISL OTIpe/IeNIeHNs] M3MEHEHNUS CTETIEHH Harpys3KH 3TuX fetaneil. CaenaH BHIBOJ O HEBO3ZMOXXHOCTH JOCTHKEHUS 33 OJMH
00X0J1 3aTATMBAaHMSA HOPMHPOBAHHBIX OCEBBIX YCHJIMH BO BCEX KPENEXKHBIX JETalsAX. Y CTAHOBIECHA HEOOXOJHUMOCTh
MIPOBEJICHNUS JadbHEHIINX 00X0J0B 3aTSHKKU VISl BBINOJHEHHUSI TPEOOBAaHNS O FEPMETHYHOCTH CTHIKA MM OCYIIECTBIIC-
HHS OJTHOOOXHUJIHOTO IapHOTO 3aTATMBaHUSS C MEperpy3koil, uro obecrieunBaeT Harpy3Ky B KOHIIE 00XoJia BceX Kpe-
NEKHBIX JIeTajleldl OJJMHAKOBBIM HEOOXOJNMBIM YCHJIMEM. YCTaHOBIIEHa 3aKOHOMEPHOCTh M3MeHEeHUs KoddduireHToB
Heperpy3Ky MOCIIeIOBaTeNIbHO 3aTsDKEK Hap IIPU OAHOOOXOAHOM 3aTATMBaHUM, pa3pabOTaH aIrOpUTM Ul OCYILECTBIIe-
HUS UX pacueToB ¢ npuMeHeHneM OBM.

C yuerom TpeOoBaHMI 00eCHIEYeHUs] TepMETH3AIMN CTHIKA BBIIIOJHEH pacyeT yCWJINI Harpy3Kd KpeneKHbIX
Jetayieil aust cirydast OJHOOOX0oHOM 3aTshkkH. [IprBeneHa rpadudeckas HHTEpIpETays pe3yIbTaTOB PacyeToB KOd(]-
(UIMEHTOB INeperpy3Ku I Pa3HOro KOJMYECTBA COOMPAEMBIX Map KPENEeKHBIX JCTAJICH MPU Pa3IWYHBIX 3HAYCHUSIX
OTHOCHTEJIFHOH MOJATIAMBOCTH JETaleil CThIKa, 00SCIICUNBAIONINX JOCTHXEHHE BO BCEX KPEHEXKHBIX IETATIX HOPMH-
POBaHHBIX yCWJIMH 3aTATMBaHMA 32 OAMH 00Xx01. Iloka3zaHo, YTO ISl COCTABIEHHS TPYIIIOBBIX PE3bOOBBIX COCITMHEHUH
C BBICOKOW OTHOCHTEIBHON MOAATIMBOCTBIO COCMHEHUS U KOIMYECTBOM Hap N > § IMPHUMEHEHUs! TEXHOJIOTHU OJJHO00-
XHUJHOTO 3aTSATMBAaHHE CTAHOBHUTCS HEBO3MOXHBIM I10 YCIOBHSIM IIPOYHOCTH COOMpPaeMbIX KpemexHbIX aeranei. [Ipen-
JIOXKEHBI PEKOMEH/IAIMH 0 UCTIOIB30BAHHIO MOJIYYEHHBIX PACUETHBIX 3aBHCUMOCTEH MPH 0OAHOOOXOIHOM 3aTATMBAHUN
IPYIIIOBBIX PE3bOOBBIX COEANHEHUIA.

KnroueBble cjioBa: rpynnoBoe pe3b0oBoe COeMHEHHE, TEXHOIOTUS COOPKH, NPOLIECC HarpyXeHus, CUI0BOM
aHaJIN3, ANTOPUTMUYECKass MOJENb, oouepEnHas mapHas 3aTsKKa, 0JHO00XO0Has 3aTsHKKa, HOPMUPOBAHHOE OCEBOE
ycunue, K03(hGHUINEHT Ieperpy3KH.

Kosanesckuii C. B., I'ymun A. B., Ilonos A. B. OcHamenue Jisi peaJiM3aliiy NMpolecca NOBEePXHOCTHO-
IUIACTHYECKOH JAedopMalnuu NpU YKpenjeHUMH padouyux noBepxHocTeil aeraneid mammun // Bectnuk ATMA. —
2018. — Ne 1 (43).

Ha ocHOBe NMpOBeECHHBIX paHEe TEOPETHYECKUX M IKCIIEPUMEHTAJIBHBIX HCCIIEAOBAaHHMHA ObLIa pa3paboTaHa
KOHCTPYKIHSA TEXHOJIOTHYECKOW OCHACTKH JUISI peaTu3aliy MpoIiecca MOBEPXHOCTHO-TIACTUIECKOTO 1e(hOpMUPOBAHNS
pabounx MOBEpXHOCTEH AeTanell MaIlldH C MCIIOJIIb30BAaHHEM POJIHMKa ¢ KpyroBbsIM npodmieMm. KoHCTpykuus mpucio-
co0JIeHHs MpelyCMaTpUBAeT BO3MOXKHOCTh MEPECEUEHUS] OCeH YKPEIUISIONINX POJIMKOB OTHOCUTENIBHO OCH 3arOTOBKH.
OcH yKpeIUISIOUIMX POJIMKOB BO3BPAIlleHbl Ha OJIMH YToJl, HO C Pa3HbIM 3HakoM. J{ist mpucrnocobienus odecreunBaeTcs
BO3MOXKHOCTh CAMOYCTaHOBKH Ha CTaHKax TOKAapHOTrO TUIa Oiarojaps MapHUPHOMY 3aKperuieHHIo Ha cynmnopre. [Ipu
9TOM YCHWJIMSI, BO3HHMKAIOUIME B Ipolecce IeOpPMUPOBAHMS ITOBEPXHOCTHOTO CJIOS, 3aMbIKAIOTCSI Ha KOHCTPYKIHMH
TIPUCTIOCOOJIEHUS M HE TEPEaloTCsl HM Ha 3arOTOBKY, HU Ha 3JIEMEHTHI CTaHKa. TakuM 00pa3oM JOCTUraeTcsi BHICOKast
TOYHOCTH 00paboTkH netanell. Kpome M3BECTHBIX MPEMMYIIECTB HAKaTKU IT0 TAKOH CXeMe JOMOJHUTEIBHO BO3HUKAET
3¢ dexT «epeMemBanus» Ae(pOpPMUPOBAHHBIX CIIOEB MaTepHaia M MOSBISETCS OCOOBIN CIION B MOTPAaHUYHBIX yYacT-
Kax, KOTOPBIA MPHOIMKAETCS K HAHOCTPYKTYPHPOBAaHHON MOBEPXHOCTH M MIMEET OYCHH OOJNBIIYI0 M3HOCOCTOMKOCTD.
B pe3ynbrare mocturaeTcs CymeCcTBEHHOE OBHIIICHUE CPOKa CIYKOBI JieTanel M y3J10B B IIETIOM.

Kpome storo, pa3zpaboTaHHass KOHCTPYKIHS TEXHOJIOTHMIESCKOH OCHACTKHU IS MMOBEPXHOCTHO-IUIACTHYECKOTO
YIPOYHEHHUsI JIeTalell MalllH Tak)Ke MOXKET ObITh MCIOJIb30BaHa U JUIsl peajli3alliy IpoLecca HAaKaTKU KaK POJIMKaMU
CO CIIEUATEHBIM MPOGUIEM, TaK U HIIHHAPUISCKAMHI ponukaMu. Ho mpu 3ToM OyIeT HeCKObKO BHIOW3MEHEH y3el
YKPEIUISIOINX POJIMKOB C COXpAaHEHHEM IPEIJIOKEHHON CXeMbl HakaTKH. TakuM o0pa3oM, CKpELIMBaHUSI OCed Ipu
peam3aun mporecca HakaTKU ITHHAPHYECKAME POIMKAMHU TPUBOJIUT HE TOJIBKO K YMEHBIICHHUIO YCHINH 1eopMu-
pOBaHHUSA, @ U K CYIIECTBEHHOMY CHIKCHHMIO HETaTMBHOTO BO3AEHUCTBHS CHJ TPEHUS, MOCKONIBKY JTUHEHHBIH KOHTAKT
TIPH 3TOM 3HAYUTEIHHO YMEHBIIACTCS U MIPHOIIKACTCS K TOUCTHOMY.

KaioueBble cjioBa: NOBEpPXHOCTHO-TUIACTHYECKAs JieopMalys, HAKaTKa, YKPEIUISIOUIMN POJIMK, TEXHOJIOTH-
YyecKasi OCHACTKa, CKPEIIMBaHIE OCceH, HANPsHKCHNE CMEIICHNUS, BHYTPEHHHE HAIPSHKSHUS.

Kopuak E. C., KorkoBa B. B. PazBuTne MeT010B NpeA0TBpaIleHUs] KUIKOCTHOIO IOJI01aHHsI CHIIOBBIX
IMJINHAPOB aBTOMATU3HPOBAHHBIX THAPONPeccOBbIX KoMILIekcoB // Bectauk JITMA. — 2018. — Ne 1 (43).

Lenpto paboThI SBIISIETCS CO3[AHUE METOJIOB MPEAOTBPALIEHUS KHUIKOCTHOTO TOJIOJIAHUSI CHIIOBBIX THAPOLH-
JIMHZPOB IIyTEM aHalM3a OCHOBHBIX IPMYMH BO3HUKHOBEHUS 3TOTO SIBJIEHHS B THAPOLIMIMHAPAX PA3IMYHOTO (HYHKLIHO-
HaJIPHOTO Ha3HAYEHHs C MOCJIeAyIoNel pa3paboTKOM COOTBETCTBYIOIMX MEPOIIPUATHI 0 €ro ycTpaHeHuto. PaccmoT-
PEHBbI IPUHLUNNAIBHBIE 0OCOOCHHOCTH YCIIOBUH AKCILUTyaTalluy pabodnX, BO3BPATHBIX U YPAaBHOBEIIMBAIOIINX LIMIHH-
npoB. OTMeueHo, 4To paboure HWIMHAPHI UMEIOT HanOOoJIbIINi 00beM Cpely THIPOLMINHAPOB 000pYJOBAaHHS aBTO-
MaTHU3MPOBAHHBIX KOMIUIEKCOB W B HAWOOJIbIIEH Mepe IMOJABEP)KEHBI XUAKOCTHOMY roiolanuio. OmNHcaH MeTox
MIPEAOTBPAILCHHUS KUIKOCTHOTO TOJIOJIAaHUSI BO BpEeMs OITyCKaHMs IIOJBM)KHOW ITIONEpPEYMHBI K IOKOBKe. B coorBerT-
CTBUH C 3TUM METOJOM OINPEACIIAIOT COOTBETCTBYIOLIHME MapaMeTphbl THAPOIMHIN «pabOdnil IUIMHID — CIMBHOM Kila-
T1aH — HaIOJHHUTEILHO-CIIMBHON 0aK», CIIMBHBIE KJlalaHbl MAKCUMAJIBHO MTPUOIIIDKAIOT K pab0YNM IIMIMHAPAM COOTBET-
CTBYIOIIMX CTYNEHEH YCHINH M COCPEeOTauuBalOT OCHOBHYIO JIOJIIO OOILIEr0 IT'MAPABINYECKOTO CONPOTHBICHHS Ha CO-
OTBETCTBYIOIIEM CIIMBHOM KJjaraHe. KOMIOHOBKa CHCTEMBI yIIPABIICHUS X0JI0M IPHOJIMIKEHHST THIAPABINYECKOTO TIpec-
ca ¢ MPEAOTBPAILEHUEM JKUIKOCTHOTO TOJIOJAHU CHIIOBBIX LIIIMHAPOB MIPEAYyCMaTPUBAET HCIIOIb30BaHHE KOJUIEKTOPA
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U YPAaBHOBEIIUBAIONIMX UIHHAPOB. [IJisi MPEeAOTBPAICHUS KUIKOCTHOTO TOJOAAHUS CHJIOBBIX [HJIMHAPOB B CUCTEMY
ABTOMATHYECKOTO YIPABIICHUs] MPECCOM 3aKJIA/IbIBAIOT pa3pab0TaHHbIi B paboTe ajJrOpUTM, COTIACHO KOTOPOMY MO-
CTOSIHHO KOHTPOJIMPYIOT TMOKA3aTeln JaTYMKOB CHCTEMbI YIPABJICHHS M CPABHUBAIOT TEKYIEe JaBlicHUE B paboumx
LHUIMHIPAX C PACUETHBIM, OIPEACICHHBIM B KOHKPETHBIH MOMEHT BPEMEHH C YYETOM IIEPEMEHHOTO THIIPaBINYECKOr0
COINPOTHUBIICHHST CIIMBHOTO KJIallaHA BO3BPATHBIX HMIMHAPOB. [IpHBeseHa U MPOaHAIN3UPOBAHA MATEMATHUYECKAs MO-
JIelib U3MEHEHHUs! AaBJIeHUs B pabounX LUIUHAPAX CHAPABIMYECKOr0 Npecca MPU UX 3alOoJHEHHUH KUIAKOCThIO HU3KOTO
JIABJICHUS M3 HAIIOJIHUTEILHO-CIMBHOTO 0aka. [IaHbl IPaKTUYeCKUEe PEKOMEHIAIMH [0 TPEIOTBPAIIECHHIO KUIKOCTHOTO
TOJIOJIAHMS CHJIOBBIX THAPOLMIMHAPOB aBTOMATH3UPOBAHHBIX THAPOIPECCOBBIX KOMILIEKCOB.

KawueBbie ciioBa: npecc rupaBIuuecKuil, IIMJIUHAP CUIOBOM, )KUAKOCTh paboyasi, )KUJAKOCTHOE T'OJIOIaHuUE,
KJIanaH, AaBJIeHHe, THIPOIHHUS.

Kosanbos B. /I., Meabsnuk M. C., Bacuibyenxo 1. B., Hecrepenko B. M. KommiexcHbIi MOAX01 K OpraHu-
32l MPOEKTHBIX Pa0OT NPH CO3IAHMH COBPEMEHHBIX MEXaTPOHHBIX cTaHKOB // Bectank ITMA. — 2018. — Ne 1 (43).

MexaTpoHHKa KaK TEXHAYECKas CIEMUAIFHOCTh U KaK Hay4HOE HampaBieHue Bo3HHKiIa B 70-80-x romax XX
Beka. [Ipenmocbuikoi 1jisi ee BOZHUKHOBEHUsI CTAJI0 OypHOE pa3BUTHE JIEKTPOHUKH, KHOSPHETUKHU M BHIYUCIUTEIEHON
TexXHUK B 60—70-X roax ¥ 0CO3HAHUE HOBBIX BO3MOXKHOCTEM, KOTOPBIE OTKPHIBAJIO MPUMEHEHUE dTUX HAYYHBIX pa3pa-
6OTOK B TexHuke. [1o CYTH, UBMCHUJICA NPUHIUII ITOCTPOCHHUA CJIOKHBIX MalllMH, B YaCTHOCTU METAJUIOPEIKYIINX CTaH-
KOB. Bce cnoxHble BHYTpEeHHHE KMHEMATUYECKHE CBS3U TENephb pealu3yroTcs MPOrpaMMHBIM ITyTeM. brarogapst Bo3-
MOJYKHOCTH OII€PaTHBHOIO HM3MEHEHHs IapaMeTpoB IPOrpaMMHOro olecriedeHHs IOSBHIACH BO3MOXHOCTh T'MOKO
YIOPaBIATh NapaMeTpaMH U CTPYKTYpOil BHYTPEHHMX KMHEMAaTHUECKUX CBA3EH, a TaKkkKe CO3[aBaTb TaKUE MepenaTod-
HbIe (PYHKINH, KOTOPBIE MEXaHMYECKIM CITIOCOO0M peann30BaTh JIN00 KpaiHe CII0KHO, THO0 HEBO3MOXKHO. ITO ITO3BO-
JIUJIO TMPEAETBbHO YIIPOCTUTh MEXAHNYECKYIO YacTh MalkH. Kpome Toro, cTano BO3MOXKHBIM YIIy4IIUTh XapaKTEPUCTH-
KM U PacIIMPHUTh BO3MOXKHOCTH MAIlWH 3a CYET NPUMEHEHUS NMPUHIHUIIOB aBTOMATUYECKOT0 M aJalNTHBHOTO YIpPaBie-
Hust. OfHaKO Ha NMPAKTUKE B OTHOLIEHUH CTAHKOCTPOEHUS IPUMEHEHNE MEXaTPOHHKH, 10 CYTH, HCUEPIIbIBAETCA CO3/a-
HUEM YHHUBEpCAIIbHBIX CTaHKOB ¢ UIIY ¥ cTaHKOB-aBTOMAaTOB, KOTOpPBIE TAKXKE PEATM3YIOTCSI C PUMEHEHHEM CHUCTEM
UITY wnm, B KpaliHeM citydae, yHH(UIIMPOBAHHBIX IIPOrPAMMHPYEMBIX KOHTPOJUIEPOB. TeXHUUECKHE XapaKTePUCTHKH
OTHUX CUCTEM YINPAaBJICHUA 3a4aCTy0 3HAYUTCIIbHO MPCBLIIIAIOT Tpe6yeMble JUIA KOHerTHOﬁ 3aJa4yu, a 3TO HCTAaTUBHO
CKa3bIBaeTCsl Ha ce0ECTOMMOCTH CTaHKa U TOBBIIAET TPEOOBaHUS K OOCIYKHMBAIOIEMy IepcoHalny. Takas cuTyauus
00yCJIOBJIEHa B MIEPBYIO OUYepE/lb OTCYTCTBUEM Ha OTEYECTBEHHBIX CTAHKOCTPOUTENBHBIX MPENPHSTHSIX CIELHATNCTOB
B 00JIACTH MEXaTPOHUKH, a TaK)Ke OTCYTCTBUEM COBPEMEHHBIX METOJUK IPOSKTHPOBAHUS C YUETOM BBIIICYKa3aHHBIX
BOo3MOXkHOCTeH. Cripoc Ha 000py10BaHKE sl KPYITHOCEPHIHHOTO M MacCOBOTO ITPOM3BOJACTBA HA PBIHKE MMEETCS I10-
CTOSIHHO, & 3TO B IIEPBYIO OY€peb ClIEHNATN3NPOBAHHbIE U CIIELHATIbHBIE CTAHKH aBTOMAThI, TPEOYIOIINe CPAaBHUTEb-
HO NIPOCTHIX CIICIMAIN3UPOBAHHBIX CHCTEM YNPABIICHUS, ITIO3TOMY TeMa SIBIISICTCS aKkTyalbHOH. Llenbio naHHOM paboThI
SIBIISIETCS] pa3pabOTKa METOAWKH MPOEKTUPOBAHMS MEXATPOHHBIX CHCTEM, KOTOpas JacT OOIIMH alropuTM AeHCTBHUI,
YIPOCTUT MOCTAaHOBKY 3a/1a4 JJIsi CMEXHBIX CIIELHUAINCTOB, U YKAXET T€ HEJOCTAOIINE 00JacTH 3HAaHUH, K KOTOPBIM
HE0OX0IMMO 00PaTHThCS VISl YCIIENTHOTO U 3((EKTHBHOTO PEIICHHUS IOCTaBICHHBIX 3a1ad.

KinoueBbie cj10Ba: METOMKA, MEXaTPOHHBIE CUCTEMBI, CTAHOK, CTAHOYHBIN y3€ll, aJITOPUTM, CTAHKOCTPOEHHE.

JInmenko H. B. McciegoBanue npeeMCTBEHHOCTH aHAJUTHYECKUX PELICHUH 1JIsl ONpeae/ieHHs1 TeMIie-
patyps! uiugosanus // Bectauk JI'MA. — 2018. — Ne 1 (43).

Llenbto cTathu sABISETCS 0OOCHOBaHHE Haubojiee MPOCTOrO aHATUTHYECKOIO pEIIeHHs, aJIeKBaTHOTO peajib-
HBIM YCIIOBISIM TpodmiibHOTO 3yOonumndoBanne. [IpemmoxkeHa KiacCHpUKANNs aHATATHYECKUX PEIICHHH, OTHICHIBA-
IOIIMX TeMIIEpaTypHOE 1oJie MPpH NPo(UIEHOM 3y0onnIn(OBaHIH IO KPUTEPHIO KOJIMUECTBA HCIIOIb3YEMBIX IIPOCTPaH-
CTBEHHBIX KOOpDAMHAT: TpeX-, ABY- M OJHOMEpPHOE pemreHne An(¢epeHINaTbHOT0 ypaBHEHHS TEIUIONPOBOJHOCTH
@yppe Npu IPaHUYHBIX YCIOBUSX BTOPOIO POJa U COOTBETCTBYIOIIMX HAYAJIBHBIX YCIOBMSX. [[1s1 3TOro yka3zaHHbIE
AQHATUTHYECKHE PEIICHUS MPECTaBICHbI B 0€3pa3MEPHOM BHAE, YTO MO3BOJISICT YMEHBIIUTH KOJIMYECTBO BIIMSIOIINX
Ha HUX ()aKTOPOB, KOTOpPbIE OKa3bIBAIOT OJIMHAKOBOE BIIMSIHUE HA CPaBHUBAEMble aHAIMTHYECKHE perieHus. HaiineHs
YCIIOBHSI ITPEEMCTBEHHOCTH YKa3aHHBIX PEIICHHH 10 (popMe IsITHA KOHTAKTa W MHTEpBaly M3MEHeHus kputepus [lekie,
UCXOJIsl U3 YCIIOBHSI JOIYCTHUMOM TIOTPELIHOCTH OTIpeJielieHNs1 TeMueparypsl 3yoonnindoBanus. [Ipy BHITOIHEHNN STHX
YCIIOBHM MaKCHUMAJIbHYIO TEMIEPATYpPy MOKHO ONPEAEIATh MO ABYXMEPHOMY PEIIECHHUIO AJIS MOJOCOBOTO MCTOYHHKA
Teria. Y CJIOBHS PEEMCTBEHHOCTH MO3BOJISIIOT 3aMEHUTD CIIOXKHBIE aHATUTUYECKUE pelleHHst 0ojiee MPOCThIMHU, KOTO-
pBle MOXKHO HCHOJIB30BaTh B mojcucremMax CAIIP, MOHUTOpPHHTAa M TEXHOIOTHYECKOW AMATHOCTHKH OIEPAlldH IPO-
¢upHOTO 3yOONIIM(OBaHUs. Y CTaHOBJIEHO B YCJIOBHS IIPEEMCTBEHHOCTH. Bo-TIepBBIX, ISl IPAMOYToIbHON (hopMbI
IIITHA KOHTAKTa, MMEIOIIETO TradapuTHBIE pasMepbl 2Hx2L , HEoOXoauMmo BbINONHEHWEe ycinoBus H /L <1. Ilpm
H/L=1wu H/L> 1 npeeMCTBEHHOCTh HapyIaeTcs. Bo-BTOpbIX, HHTEepBall U3MeHEeHHs kpuTepus [lexie nomxeH co-
CTaBIATh 4 < H <20, 9TO COOTBETCTBYET TEIUIOBOMY HCTOYHHKY, KOTOPBIH OBICTPO ABIDKETCS, W PEKUMAaM MHOTOIIPO-
XOJIHOTO CKOPOCTHOT'O MPO(UIBHOTO 3yOOILTH(OBAHHU Ha COBPEeMEHHBIX cTankax ¢ YITY.

KaroueBsie ciioBa: npodripHOE 3yOomnumndoBaHue, TemIieparypa NUTH()OBAHUSA, aHATUTUICCKUE PEIICHUS,
HOZBHXHBIN TEIUIOBOI HCTOYHHK, ()OpPMa TEIJIOBOTO HCTOYHHUKA.
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JloBeiikuu B. C., [Touka K. 1. O0ocHoBaHMe KpaeBbIX YCJIOBMil ONTHMAILHOIO PEKMMa pPeBePCHPOBAHUS
POJIMKOBOI (hJOPMOBOYHON YCTAHOBKH 110 YCKOPEHHUIO TPpeThero nopsinka // Becrauk IT'MA. — 2018. — Ne 1 (43).

C 1enblo MOBBIMICHUS HAJEXHOCTH M JIOJITOBEYHOCTH POJIMKOBOW (POPMOBOUHOM YCTAaHOBKHM pacCuMTaH KOMOU-
HUPOBAHHBII PEXMM BO3BPATHO-TIOCTYIATEIHHOTO JBIKEHHUS (DOPMOBOYHOM TETEKKH C PEBEPCHPOBAHHMEM IIPH OITH-
MAJIBHBIX KPAaeBbIX YCIOBHSX IO YCKOPEHHIO TpeThero nopsaka. [Ipu mpoBeneHUM ONTUMM3ALUM B KaUECTBE KPUTEPHs
PEeXKMMa ABIKECHUS HCIOIB30BAHO KPUTEPHANBHOE ACHCTBHE, KOTOPOE MpPEACTAaBIsIET COOOM HMHTErpayl Mo BPEMEHH C
TIOIGIHTETPAIbHON (DYHKIMEH, KOTOpasi BhIpaskaeT SHEPTHIO YCKOPEHHUH TPEThero mopsijika ycTraHoBKH. [loirydeHs! (pyHK-
LU M3MEHEHNSI KHHEMAaTHIECKUX XapaKTePUCTHK (OPMOBOYHON TENEKKHU MPU €€ ABIKEHUH OT OJHOTO KpaifHero moso-
JKEHUS B IPyTroe, KOTOPbIE COOTBETCTBYIOT PEXKUMY PEBEPCUPOBAHUS MO YCKOPEHHUIO TPETHEro MOPsIKA ¢ ONTUMATIbHBIM
3HAYEHNEM T'PaHNYHBIX yCIIoBHH. [Ipemioxkena KOHCTPYKIUS MPUBOAA YCTAHOBKH B BHE KYJIAUKOBOTO MEXaHU3Ma H T10-
CTpPOEH NpoduIIb Kyjadka Jyuisi 00ecreueHns] KOMOMHUPOBAHHOTO PEXMMa BO3BPATHO-TIOCTYIATEIFHOTO JBWXKEHHS (op-
MOBOYHOW TEJISKKH C PEBEPCHPOBAHUEM IIPH ONTHMAIIBHBIX KPAEBBIX YCIOBHSX IO YCKOPEHHIO TPETHETO Mopsaka. Takxke
TIpeJUIOKeHa KOHCTPYKIIMSI POJIIMKOBOM ()OPMOBOYHOM YCTAaHOBKH C PHBOIOM OT BHICOKOMOMEHTHOT'O IIar0BOTO JIBUIATEIS,
KOTOPbIii BMOHTHPOBaH B YKATHIBAIOIINE POJIMKU (POPMOBOYHOMN TEJIEKKH YCTAHOBKH. VICIONB30BaHUE B YCTAHOBKE yKa-
3aHHOTO MPHUBOJA NPHBOJIKUT K ITOBBIIIEHHIO Ka4eCTBA MOBEPXHOCTH 00pabaThIBaeMOi OETOHHOW CMeCH, YMEHBLICHHIO
JUHAMHYECKNX Harpy30K B 3JI€MEHTaX MPHBOJA, YMEHBIICHHUIO JIMIIHUX pa3pylINTENFHBIX HAIPY30K Ha PaMHYIO KOH-
CTPYKIHIO U, COOTBETCTBEHHO, K IOBBIILICHUIO JIOJITOBEYHOCTH YCTAHOBKHM B IIEJIOM. Pe3yibTarsl paboThl MOTYT B Jajlb-
HeHeM OBITh MOJE3HBIMH IS YTOUHEHHUS  YCOBEPILICHCTBOBAHMS CYIIECTBYIOIINX HHXKEHEPHBIX METOAOB pacuéra IpH-
BOJIHBIX MEXAHU3MOB MAIIMH C BO3BPATHO-IIOCTYNATEIbHBIM JIBH)KEHUEM UCIIOJIHUTENIBHBIX JIEMEHTOB.

KiroueBble cjioBa: ponukoBas (OpMOBOYHAS yCTAaHOBKA, PEXKHMM JBIDKEHUS, KyTadKOBBIN MEXaHM3M, IIaro-
BBIH JABUTaTelNb, IPUBO/I.

Menasnuk M. C. MaTemaTH4yecKasi MO/ieJIb BCTPOEHHOTO B PEKYLINii MHCTPYMEHT THAPOAMHAMHYECKOTO
Jdemiidepa 11 onpeaeeHUs] ONTHMAJIbHBIX KOHCTPYKTHBHBIX napameTpoB // Becthuk JITMA. —2018. — Ne 1 (43).

[Ipobnema BO3HMKHOBEHHS aBTOKOJIEOAHWN MPU 0OpabOTKe ITUHHBIM HEKECTKUM HHCTPYMEHTOM SIBIIETCS
BEChbMa aKTyalIbHOM, IOCKOJIBbKY PACTOYHbIE ONEPAIIMN COCTABIIAIOT 3HAYUTEIBHYIO JIOJI0 OT BCEX OIEpalnii MexaHH4e-
CKOHM 00pabOTKHM M BBIMIOJIHSIOTCS, KaK MPaBUJIO, HA TOBEPXHOCTSAX C BHICOKUMH TPEOOBAHUSIMHU K TOYHOCTH 00PaOOTKH.
EnnHcTBeHHBIM 3((EKTUBHBIM IIyTEM IOBBIIICHUS YCTOWYMBOCTH ITIpOIEcCa pPe3aHus NMpH paboTe HEXECTKUMH pac-
TOYHBIMHU PE3LAMH MOXKET OBITh MPUMEHCHHE THApaBiInyYecKux aemMidepor. llenpro naHHON pabOThI ABJISETCS pa3pa-
00TKa MaTeMaTUYECKON MOJENH, MMO3BOJIAIOIICH ONMpPEICTUTh ONTUMAbHBIC KOHCTPYKTHBHBIC HapaMeTpsl aemidepa
UCXOJIsl U3 OrPaHMYEHHBIX pa3MepoB MHCTpyMeHTa. ONnTHMalbHBIMH NapaMmeTpamu jaemidepa NPUHATH Takue, Npu
KOTOPBIX 00ecreynBaeTcss MaKCUMaJIbHOE TOTJIOMIEHHE MOIIHOCTH BBIHY)KICHHBIX KOJIEOaHMH Ha 4acTOTe COOCTBEH-
HBIX K0Je0aHui pe3na npu GUKCUPOBAHHOM 3HAYCHNUH aMIUIMTYAbI Kojebanuii. Ha ocHOBaHMM MCCIie0BaHUS M3BECT-
HOW MaTeMaTHYeCKOH MOJICNIN CBSI3aHHBIX TAPMOHNYECKUX OCILMIUISITOPOB C B3KUM TPEHUEM OIIPEENICHO, YTO 3aBHUCH-
MOCTb 3()(h)eKTUBHOCTH TMOTIIOIIECHHS YHEPTUHU KoeOaHuil oT koddduruenTa neMrnpupoBaHus UMEET OIIMH MAKCHMYM.
OTOMYy MakCHMyMy COOTBETCTBYET ONTHMAaJbHOE COUETaHHE pasMEpOB M Macchl pabodero tena aeMmmdepa, a Takxke
TOJIIMHBI PabodYero 3a3opa M BSI3KOCTH pabodei KUIKOCTH. Takxke Ha OCHOBE M3BECTHBIX M3 'MIPABINKH 3aBUCHMO-
cTeil OblIa yCTaHOBJICHA MaTeMaTHYeCKas CBSI3b MEXIy KOHCTPYKTHBHBIMHU MapaMeTpamu aemidepa u ko3 uieH-
ToM nemmn¢uposanus. C MOMONIbI0 0O0BEAUHEHUS MOMYUYEHHBIX MAaTEMaTHYECKUX MOAENEH Oblia IOJydeHa HyKHas
MareMaTuyueckas MOeib, KOTOpas MO3BOJISIET ONPEAEIUTh ONTUMAIBHOE COUYETaHUE TOJNIIMHBI pabouero 3azopa, Bsi3-
KOCTH paboyvei KHIIKOCTH, Macchl paboYero Teia 1 )eCTKOCTH T10/IBeca NPH 3aJaHHbIX pa3Mepax HHCTPYMEHTA.

KaioueBsbie ciioBa: mporecc pe3aHus, HOKECTKHI pe3ell, MaTeMaTHueckass MOJIellb, KOHCTPYKTHBHBIE Hapa-
METpBHI, JeMidep, THCTPYMEHT.

Honsinckuii B. U. TeopeTuyeckuii aHaiu3 napamMeTpoB TeNJIOBOro npouecca npu uiudgosanuu // Becr-
Huk JAI'MA. — 2018. — Ne 1 (43).

[TpuBeaeHbI aHATUTHYECKHE 3aBUCUMOCTH JUTS ONPEICJICHHS OCHOBHBIX [1apaMeTPOB TEIUIOBOTO HPOLecca IpH
MeXaHW4ecKol 00paboTke MaTepHaoB, C YYETOM JIOCTIIKEHHUS! TEMIIEpAaTypoil HYJEBOTO 3HAY€HHs IPU HEKOTOPOH
riryOWHEe MPOHWKHOBEHHUS TEIIa B IOBEPXHOCTHBIN CIIOi 0OpabaThIBaeMOH JeTal, Y4TO MO3BOJWIO MPUOIH3UTE pac-
YETHYIO CXEMY K PEaJIbHbIM YCJIOBHSIM 00pabOTKH U ONpPEJEIUTh ONTHMAIIbHbBIE TapaMeTpbl MEXaHW4YeCKol 00paboTKH.
[Noka3zaHo, 4TO C yBeJIWYECHHEM BPEMEHH 00pabOTKH TeMIlepaTypa pe3aHus, aHAJIOTHYHO JI0JIe TeIIa, YXOJIIero B 00-
pasyromiuecs CTpyXKH HpH nutrdoBaHuy (MM B 00pa3yIoOLIyIOCs CTPYKKY MU JIe3BUHHONW 00padoOTKe), HENPEephIBHO
YBEJINYUBACTCS, ACUMIITOTHYECKH IPHOIIIKAACh K MAKCUMAILHOMY 3HAYCHHIO, OIPEeIieMOMY OTHOILCHHUEM YCIIOB-
HOTO HaIlpsHKEHUs pe3aHusi K YAENbHON TEIUIOEMKOCTH M IUIOTHOCTH oOpabaThiBaeMoro marepuaina. [Ipu atom mosnst
TEIUIa, YXOIIEro B TIOBEPXHOCTHEIN CIIOW 00pabaThIBaeMOi IETall, C YBEIHMYCHHEM BpEMEHH 00pabOTKH HETpephIB-
HO yMEHbIIAeTCsl, ACHMITOTUYECKH NPHOJIMKasCh K HyJIeBOMY 3HaueHHto. Mcxozst u3 aToro, caenaH BeiBox 00 addek-
THUBHOCTH YBEJIMYEHHsI CKOPOCTH B3aUMHOTO ITEPEMELICHUs] HHCTPYMEHTa U 00pabaThIBaeMO JIEeTan ¢ LENbI0 yMEHb-
LICHHS KOJMYECTBA TEIUIa, YXOAAIIEro B IOBEPXHOCTHBIN CI0H 0OpabaThiBaeMOil JeTaiuu, H, COOTBETCTBEHHO, MOBBI-
LIEHUsI Ka4yecTBa U NPOU3BOIUTEINBHOCTH 00paboTKH. [l MPaKTHYECKOTO OCYIECTBIEHHS JAHHOTO YCIIOBUSI PEKOMEH-
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JTyeTCs HCIIOIB30BaTh 3P (QEKTUBHEIEC POIECCHI BEICOKOCKOPOCTHOTO PE3aHMS U BBICOKOCKOPOCTHOTO HITH(OBAHUS, JIS
KOTOPBIX XapaKTepeH HaNMEHBIINH epeHoc 00pa3yIoIIerocs Teria B TOBEPXHOCTHBIN CII0i 00pabaTeiBaeMO JeTaH.
OpHako Ha MPAKTHUKE TaKOEe YCIOBUE B IOJIHOM O0BEME HEOCYIISCTBHMO, IOCKOJBKY Ja)Xe IMPU BBICOKOCKOPOCTHOM
00paboTke HeOobIIas 9acTh 0Opa3yromerocs Telia MEepexXOJuT B MOBEPXHOCTHBIN clOW 00pabaThIiBaeMOM IeTaiH,
HU3MEHSIS CTPYKTYpy 00pabaThIBacMOr0o MaTepraia.

KuaroueBbie ciioBa: MexaHmdeckas 00paboTKa, TEIUIOBOH MPOIIECC, TEMIepaTypa Pe3aHus, BLICOKOCKOPOCTHOE
pes3anue, nudoBaHUe, KAYeCTBO 00paObOTKH, MPOU3BOAUTEILHOCTE 00PAOOTKH.

Ipuroposckas T. A., Boiitenko I1. U., Bprokaino B. B., IIuryneii JI. /I, Ponsik JI. 5., IIpucsixuiok I1. M.,
Bypaa M. U., Jlyuak .JI., JlynakJL. JI. KoHcTpyKkTOpcKo-TeXHOJOrHYeckoe ofecrieyeHHe MPOM3BOACTBA
PDC-10J10T 1J151 OBBILIEHUST UX IKCILIyaTAllMOHHBIX MoKa3aTteeil / Becthuk IT'MA. — 2018. — Ne 1 (43).

[Moponopaspymaronuii MHCTPYMEHT SIBJISICTCSl TJIaBHBIM 3JEMEHTOM OypoBOTO 00OpYZOBaHUS, MOCKOJIBKY
HETOCPEJICTBEHHO OCYIIECTBISIET pa3pylIeHHus ropHoi mopoasl. Hanbomnee pacmpocTpaHeHHBIMU HpH OypeHHUH CKBa-
XKUH sABIsieTcs gonoTa tuna PDC u mapomeunsie qonora. Pe3ynbraTsl aHanu3a KOHCTPYKIUN T0JIOT CBUAETENBCTBYIOT,
YTO KCCIIEI0BATENM OCHOBHOE BHMMaHME yAEIAOT Gopme mpoduist gonora. OQHAKO, BOIPOC Pa3MEIEHHs PE3LOB
Ha JIONACTAX J0J0Ta JUlsl OOecredyeHHs UX PaBHOMEPHOIO M3HOCA, W OJIMHAKOBOW HAarpy>KEHHOCTH PE3L0B OCTAIOTCS
HEJOCTATOYHO M3Yy4YECHHBIM, TO €CTh He OOOCHOBAaHHO II0 KOTOPHIM MaTEMAaTHYECKHMMH 3aBUCHMOCTSIMHU HX LEJIECO00-
pasHo pa3Meniath Ha JonacTsx pojota. IIpu nmpoextupoBannu PDC-ponor oxHoi n3 npobiiem siBisieTcs: pa3padboTka
KOHCTPYKTOPCKHX PEIICHUH, KOTOpble Obl MO3BOJIMIN OOECTIEUNTh PABHOMEPHBIH M3HOC BCEX PEKYIIMX JJIEMEHTOB
nonota. Pe3ynbpraTel mpoBeJeHHOTO 00CIIeIoBaHusI OYpOBBIX JOJIOT CBHIETEILCTBYIOT 00 MX HEPaBHOMEPHOM H3HOCA.
HauGomnee M3HOMIEHHBIMH SIBIAIOTCSI PE3Lbl, PACIIONOXKEHHBIE Jalblle OT OocH JojioTa. Iloatomy mpobiema BeIGOpa
CXEMBI 3aKOHOMEPHOCTH pa3MelleHHs 3y0II0B Ha JIOMACTSIX J0JIOTa SBJISIETCS aKTyaJIbHOM.

PaccMoTpena mpobaema pazMenieHus pe3ioB Ha JionacTsax gosnota tuna PDC. YcraHoBI€HO, YTO TIPH Tpaju-
LIMOHHBIX CXeMaX pa3MeIeHNns He 00ecIeunBaeTCsl paBHOMEPHBIH H3HOC PE3LOB, KOTOPHIE YCTAHOBIICHBI Ha PAa3IMYHbIX
paguycax sonactedl gosora. C LEnplo paloHaIbHOTO Pa3MELICHUsI OPOJOPa3PYIIAIOIINX JIEMEHTOB Ha JIOMACTIX
000CHOBaHa 11eJIECO00Pa3HOCTh MCIOB30BaHMs Mapadosmueckoil cnimpanu Borens. YcTaHOBIEHO, YTO Takoe pa3me-
IIEHUE PE3I0B 00ECIICUNBACT OJJMHAKOBYIO yCTOHYMBOCTD K M3HOCY B IIPOIIECCE PA3pYIICHMS TOPHON MOPOABL. YBEIH-
YCHUEC IIYTH pC3aHus C YJaJICHUEM K nepuq)epm/l J0J10Ta, 1 COOTBETCTBCHHO, HArpy3ka KOMIEHCUPYETCA YMCHBIICHUEM
[IMPHUHBI 30HBI Pa3pyIICHNS TOPHOH TOPOJIBI KaXKABIM PE3LIOM.

KuroueBnie cioBa: nonora PDC, pesiipl, cxema pa3MeIeHus pe3loB, IKCIUTyaTallMOHHbIE MTOKa3aTeNlu, CIHU-
pajbHbBIE MOZIEIH.

Poauues 10. M., Copoka A. b., Kosanes B. /l., Bacuiabuenko f1. B., lllanosasioB M. B. ¥Yckopennbie
HCOBITAHUSA PEXYIIHX NJIACTHH NPH MHTEHCHBHOM KOHTAKTHOM Harpy:kenmn // Bectnux JAT'MA. - 2018. -
Ne 1 (43).

B pabore paccMOTpeHbI IyTH YBEJIMYEHHUS Pecypca UHCTPYMEHTa, OCHAIIEHHOTO TBEPJOCILIABHBIMHU PEXKYIIH-
MU IDIacTHHaMH. JlokazaHa nenecooOpa3sHoCTh 00pabOTKM MMIYJIBCHBIM MarHUTHBIM IIOJIEM ISl TTOBBIILICHUSI O0BEM-
HOW IPOYHOCTH PEXKYIIEro MHCTpYMeHTa. JIJisl MOATBEPKACHHUS TEOPETHYECKUX PE3yJIbTaTOB NPEAI0KEeHbl METOIUKA
YCKOPEHHBIX HMCIBITAaHWH PEXYIIUX IUIACTHH NPU MHTEHCHBHOM KOHTaKTHOM HarpyxeHuu. Jlist mpenBapuTenbHON
OLICHKH BIMSHUS HMMITYJIbCHON MarHUTHOW 0OpabOTKM Ha M3HOCOCTOHMKOCTh TBEPJOCIIABHBIX MHCTPYMEHTOB OBLIH
MIPOBENECHBI MX (YOPCHPOBaHHBIE UCTIBITAaHHUA. B OCHOBE (hOPCHPOBAHHBIX METOZIOB JEXAT (PU3NUECKHE TIPHHIUITEI TEO-
PHUH HaIC)KHOCTH Y HACJIEICTBEHHOCTH. B OTIMYME OT MOMHBIX CTOMKOCTHBIX MCHBITAHUH (POPCHPOBAHHBIEC NCTIBITAHUS
MIO3BOJIIIOT COKPATHTh BPEMsI MCIBITAHUH, Pacxo], MHCTPYMEHTAJILHOTO M oOpabarsiBaeMoro marepuana. [IpuHimmn
9KCTPAMNOJISIIUY 110 Harpy3Ke MPUMEHUTEIBHO K TBEPIOCIUIABHBIM MHCTPYMEHTaM MOXKET OUTh peaIn30BaH METOIOM
CTYNEHYATOTO YBEIWYEHHs MOAAYM M METOJAMHU CTYNEHYAaTOro M OECCTYNEHYAaTOro YBEIMUYEHUS! CKOPOCTH PE3aHus.
Pencyume IJIACTHHBI 6])1.]'[[/1 HCHBITaHbl B YCJIOBHUAX BBICOKOI'O KOHTAKTHOI'O JAaBJICHUSA C TPCHUCM IIPU NOBBIMICHHBIX
TEeMIIepaTypax C MCIOJb30BaHHEM O0OpPYIOBaHHS M OCHACTKH, NMPUMEHAEMON Npu o0paboTke pe3anueMm. [lomydeHo,
4yTo (DacKM Ha IJIACTHHAX HOcie 00pabOTKH MMITYJIBCHBIM MarHUTHBIM I10JIeM, UMEIOT npuMepHO Ha 30 % MeHbLIyIO
TUIONIA/(b TOBEPXHOCTH, YEM T€, YTO 00pa30BAJIMCh HA IUIACTHHE B MCXOJHOM COCTOSIHMH. Y CTAaHOBJIEHO, YTO /IS ILIa-
CTHH T10cJie 00pabOTKM MMITYJIbCHBIM MarHUTHBIM IOJIEM HaOJIIOAaeTCs yBEIWYeHHEe 00OMX MapamMeTpoB, XapaKTepH-
3YIOIIUX COMPOTHBIECHUE Pa3pylIeHH0. [ TBEpAOCIUIABHBIX PEXYIIMX WHCTPYMEHTOB, IPOMIEIIINX HMITYJIbCHYIO
Ta3epHyr0 00paboTKy, MPH CKOPOCTSIX PE3aHMsI, COOTBETCTBYIOIINM YepHOBOI 00pabOTKe, XapaKTepHO CHIDKEHUE CKO-
poctu u3HOca B 2—2,3 pasa. [IpenensHoe 3HaYeHHE MOAAYM JUIA TBEPAOCIUIABHBIX WHCTPYMEHTOB, MPOMICANINX HM-
ITyJTIECHYIO JIa3epHYI0 00paboTKy, yBenmuuBaercs B 1,52 paza.

KaroueBble c10Ba: TBEpAOCIIABHBIE PEXYIIHNE TIACTHHBI, 00pabOTKa MMITYJIbCHBIM MarHUTHBIM IIOJIEM, CO-
MIPOTUBJIEHHE Pa3PYIICHHUIO.
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YcoB A. B., Toukonoruii B. M., Prioak O. B. Pa3padorka CAIIP TexHosioruueckoro npouecca uriudgo-
BaHUs IU1a3MeHHbIX NOKpbITHii // Becthnk II'MA. — 2018. — Ne 1 (43).

ITpu 00paboTKe MIa3MEHHBIX MOKPHITHH MOMHUMO BO3MOXKHOCTU Pa3BHUTHs Ie(EKTOB, XapaKTePHbIX IS AeTa-
JIeH CO CIUIOIIHOM CTPYKTYpPOMi, CYyIIECTBYET PHCK OTCIOSHHUS MOKPBITHS U €ro OTPhIBA OT OCHOBHOTO Marepuaia aera-
mu. [ToaTomMy Ha 3Tamne NPOEKTUPOBaHMS TEXHOJIOTHUECKHX ONepauuil nuiidoBaHus IJIa3MEHHBIX ITOKPBITHI Cleayer
YUUTBIBATH POYHOCTH CLEIUICHHS C OCHOBOM M CTPYKTYPHBIE OCOOCHHOCTH HaHeCeHHOTO ciost. O0ecreueHne KauecTna
00pa0OTKH BKIIOYAET ONPENEIICHUEC KPUTSPUEB IPOYHOCTH U Pa3pPYIICHHUS, KOTOPHIC OTPAHUINBAIOT HANIPSOKCHUS, ACH-
CTBYIOIIHE B 30HE KOHTAKTa NIIH(OBATEHOTO KPyra ¢ HOBEPXHOCThIO. Ha OCHOBaHWY 3TUX KPUTEPHEB B JaHHOU paboTe
MOCTPOEHA MaTeMaTH4ecKas MOJIeb HaNpPsDKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUSI M3HOCOCTOMKHX IJIa3MEHHBIX I10-
KpBITHI B mpoliecce NUTM(OBaHUs. Y CTaHOBICHBI (DYHKIMOHAIBHBIC CBSI3M MEXK/Y TEXHOJOTMYECKUMH XapaKTePUCTH-
KaMH TIporiecca IUTH(GOBAHUS U yCIOBUSIMH, KOTOPBIE 00ECIIeUNBAIOT HEOOX0ANMOE KauecTBO 00pabOTaHHOH MOBEepX-
HOCTH. POJTb CTPYKTYPHBIX HEOJHOPOAHOCTEH PACCMOTPEHA C TOUYKH 3PEHHS MX XapaKTepHOTo pa3Mmepa U pacrpesese-
HUSI OTHOCHUTEJIHHO 30HbI KOHTAKTa CO NUIN(OBAIBHBIM KPyroM. Takke YCTaHOBJICHO, 4TO JUIsl BKIIOYEHUH U TPELHHO-
MOA00HBIX JTe(PEKTOB CKAYKM KOMIIOHEHTHI CMEIICHU W HAINPsHDKEHWH B Mporiecce 00padoTKu MMEIOT pasHblil Bua. C
MOMOIIBbI0 KO3((UIIMEeHTa MHTEHCUBHOCTH HAMPSDKEHUH OMpE/IENeH XapakTep HanpshKeHHO-Ae(OPMUPOBAHHOTO CO-
CTOSIHHSI B OKPECTHOCTH CTPYKTYPHBIX €(DEeKTOB U Hal/IeHbl YCIOBUS, IIPU KOTOPBIX TPEIMHONOI00HBIH MUKpoaedeKT
NpeBpalacTCs B MaruCTpaibHy0 Tpermuny. Takum oopasom, mpu co3nanuu CAIIP mudoBaHus mIa3MeHHBIX TOKPBI-
THII HEOOXOMMO YUUTHIBATH CUCTEMY OTPAaHMYEHHI, YTO MO3BOJIUT HPENYNPEIUTh Pa3BUTHE N(EKTOB U ONPEEIUTh
00acTh 3HAYCHUI MapaMeTpoB 00paOOTKH, YAOBICTBOPSIONINX MOTYYCHHBIM TEPMOMEXAHUYECKUM KPUTEPHSIM U Ta-
PAHTHPYIOLINX KAYE€CTBO TOTOBBIX H3/ICITHU.

KuaroueBbie ciioBa: MareMaTHYecKasi MOJEIb, IUIa3MEHHBIC TOKPBITHS, NUIA(OBAHUE, CTPYKTYPHBIC HEOIHO-
POIHOCTH, KPUTEPHH Pa3PYILCHUSI.

AxcboHoB B. I1., lllepemer O. 1. Be3naTunkoBe KepyBaHHs TPAHCIIOPTHUM Bi3KOM /UIsl 3MEHIICHHS Tie-
pexocy pamu // Becthuk II'MA. — 2018. — Ne 1 (43).

O0’eKTOM JOCIIKEHHS Y pOOOTI € TPAaHCHOPTHHUH BI30K JUIsl Iepeaadi po3KaTiB BaHTaxomiaiiomMuicTio 30 ToH,
sika OyJia po3pobiiena Ha HoBokpamaTopchkoMy MamuHOOyAiBHOMY 3aBoji. [Tix yac HanamTyBaHHS 1IbOTO 00JIaAHAHHS
Oynu 3adikcoBaHi MEPEKOCH pamMH TPAHCIIOPTHOTO Bi3Ka 3 MOJNAIBIIMM 3auellIeHHSIM peOop/ KoJic Bi3ka 3a pelkw,
110 TTPU3BOIMIIO JIO aBapiifHOTO BIAKIIIOUEHHS YaCTOTHOTO IIEPETBOPIOBaYa IIPUBOA KOJIIC. Y poOOTI pO3rIITHYTO T00Y-
JI0BAa MaTeMaTH4YHOT MOJIeJIi TPAHCIIOPTHOT'O Bi3Ka JUIs Mepeadi po3KariB MeTainy BaHTaxomniaiomuictio 30 ToH y cepe-
noBHII MaTematuaHoro mojemoBanHs MATLAB Multibody. MaTemaTiuHa MOJEb TPAHCIIOPTHOTO Bi3Ka IS Tepe-
Jladi po3KaTiB MeTally BaHTAXOMIAHOMHICTIO 30 TOH HEOOXiHA /ISl OTPUMAaHHS PO3PaXyHKOBHX BEJIMYHMH KyTa MIOBOPO-
Ty Ta OOKOBOTO 3MIIlIEHHS Bi3Ka IPH PI3HUX TUIAX HABAHTAKEHHS 3 METOI0 IMOOYJOBU PETYNISTOPA MEPEKOCy PaMH.
JocmimkeHa QuHAaMIKa MEPEMIICHHS Bi3Ka IPH HABAHTA)XCHHI HOMIHAJIBHOKO Baror 15 TOH, sKa poO3TallOBaHa
T10 [IEHTPY Bi3Ka Ta 31 3MilIEHHAM BiJ LIEHTPY Bi3ka BipaBo. OTprMaHO MaTeMaTH4HI 3aJ€XKHOCTI KyTa IIOBOPOTY Bi3Ka
Ta OOKOBOT0 3MIIlIEHHS Bi3Ka BiJ MIBUAKOCTEH 00epTaHHs MPUBIAHUX Kosic. OTpUMaHi pe3ysbTaTd MOACITIOBAHHS Mifl-
TBEPKYIOTh OTPHMaHI MaTeMaTH4Hi 3aJIS)KHOCT] JUIsl KyTa IMOBOPOTYy Ta OokoBoro 3mimieHHs. [Togansmia pobora Be-
JEThCS B HANIPSIMKY CTBOPEHHS PETyIIATOpa MEPEKOCy PaMu 3 HEYITKOIO JOTIKOIO.

Koarouosi cioBa: nepekoc Bi3ka, O0koBe 3MilIeHHs, Oe3paTunkoBe BekTopHE KepyBaHHS, MATLAB Multi-
body, acunxponuii geuryH, SINAMICS, perynsrop, HediTKa Jiorika.

Xoaoansk 0. C., Tonnecusiii C. B., Kanoposuu C. B. Ynpoménnasa MeToAnKa CHJI0OBOro pacuyéra
IUIOCKUX PaM B YCJIOBHSIX BBIHYKIeHHBIX Kose0anuii // Becthuk ITMA. — 2018. — Ne 1 (43).

BeinonHeH aHanM3 CymIECTBYIOMMX METOAWK CHJIOBOTO pacdéra OaloK M MJIOCKHX paM, MPeOBIBAIONINX IO
JIEWCTBHEM BBIHYKICHHBIX KosieOanui. [loka3aHno, 4to pacuéTsl OaNoK He SBISAIOTCS MpoldiIeMaTnyHbIMU. 1 HUX pa3-
pa0oTaHbI KaK YHIPOLIEHHBIE METOJUKH, HCIIOIB3YIONINE MaTEMAaTHIECKUE MOJEIH HEBECOMBIX 0AJIOK C 3aKpETUIEHHbI-
MM Ha HUX TOYEYHBIMH MaccaMu, TaK U 0oJiee CIOKHbIE, YUUTHIBAIOIINE Macchl 0anoK. CyIIecTBYONEe METOIUKHU CH-
JIOBOTO pacuéTa IUNIOCKHX paM MMEIOT B CBOEH OCHOBE CIOXHBIE JBYXMEpHBIE MaTeMaTudeckue monenu. Mx peanusa-
us TpedyeT yriayOaEHHON MaTeMaTHYEeCKOH MMOJATOTOBKHY M CJIOXKHBIX BBIYUCIUTENBHBIX cpeacTB. [loaToMy MX TpyaHO
MIPUMEHUTHh B OOBIYHON WH)XCHEPHOH MpaKTUKe. YTPOMEHHBIX METOAWK CHIIOBOTO Pacdéra KOJEONIOIIUXCS paM He
CYIIECTBYET.

Lenpro Hactosmeil paboThl sBIseTCsS pa3paboTKa yNPOMIEHHOW JABYXMEPHOW MaTeMaTHUECKOW MOJIETH BHI-
HYKJICHHBIX KOJIEOaHHH TUIOCKUX PaM C MOCIIEIYIOINM HCIOIb30BaHUEM ITOI MOJIENH B UX CHIIOBBIX pacuérax. [Ipex-
JOXXEHHas B padoTe MareMaTH4decKas MOJENb ONKMCHIBACT KOJNEOAHWs HEBECOMOH paMbl C TOYEYHOW Maccoi mpu
OJIHOBPEMEHHOM JICUCTBUU HA HUX BEPTUKAIBHON U FOPU30HTAIBHOM FapMOHUYECKUX BO3MYILAMOIIUX CUI. B ocHOBY
MOZEJH TOJIOKEH METOJ] CUJI, YCTAaHABIMBAIOLINM CBS3b NEPEMELIEHU paMbl ¢ IEUCTBYIOUIMMH Ha He€ cuiaamu. Bme-
CT€ C MOJIENBIO MOJy4YeHbl 3aBUCUMOCTH JUISl BBIYMCIICHUS] PE30HAHCHBIX YacTOT KOJIEOJIOIIEH sl CUCTeMbl. BhImosiHeH-
HBIE Pa3pabOTKH MO3BOJIAIOT ONPEAEIATh ANHAMUYECKHE XapaKTEPUCTUKU KOJIeOaTeIbHOT0 Ipoliecca M pacCUUTHIBATh
paMy Ha IPOYHOCTH U KECTKOCTh. MeToIuKa Takoro pacyéra peanun3oBaHa B cpenae Mathcad 15 u yeneniHo anpoOupo-



ISSN 1993-8322. BICHHUK Jlon6acovkoi 0eprcasnoi mauwitunooyoienoi akaoemii. No1(43),2018. 247

BaHA Ha psjie YIeOHBIX 3a/1a4. Pe3ynbTaTel paboThl MOTYT OBITH ITOJIC3HBI CTYACHTAM M MPEMOIaBaTesIM TEXHHUECKUX
BVY308, a Takke crienuanucTaM-npakTAKaM, BBITIOTHSIONINM CUIIOBBIE PacUETHI.

KiaroueBble ci10Ba: IIIOCKHE paMbl, BBIHYXKICHHBIC KOJCOAHUs, MATEMaTHIECKash MOJICNb, PE30HAHCHEIC Ya-
CTOTBI, CUJIOBBIE PACUETHI.

IlleBnsikos A. C., Bornanosa JI. M. HccienoBanne MeTog0B, MojeJieil 1 ”H(pOPMAMOHHBIX TeXHOJIOT I
Customer Relationship Management 111 noBbimenus 3¢(peKTHBHOCTH OHU3HeC-MPOLECCOB, KOTOPble HANPaBJie-
HbI Ha padoTy ¢ kinenTamu // Becruuk ITMA. — 2018. — Ne 1 (43).

B crarbe uccieoBaHbl BAXXHOCTh IPUMEHEHNS! MHOOPMALIMOHHBIX TEXHOJIOTHH B YIIPABICHUH MPEIIPHATHEM
¢ oMotk nporpammHoro obecriedennss CRM (Customer Relationship Management) asist noBsitieHus 3G()eKTHBHO-
CTH OM3HEC MPOIIECCOB, HAPABJICHHBIX Ha paboTy ¢ kimeHTaMu. [IpoaHann3upoBaHbl INTEpaTypHbIE HCTOYHUKH C TOY-
k1 3penus kinaccudukanuu cucteM CRM mo (yHKIHMOHAJIBHBIM IPU3HAKAM M 10 YPOBHSIM 00pabOTKH HMH(MOPMAIHH.
[TpoBenen aHanu3 Moxeseil Ul KOJIMIECTBEHHOM OIIEHKH YCIEITHOCTH paboThl ¢ KiaueHTamu. [Ipoanann3npoBaHsl Me-
TOABI yACPKaHUA U MPUBJICUSHHUS KIMSHTOB pa3MYHBIMHU (pupMamu. DTo HHAEKC yucToil mopnepxkku (Net Promoter
score, NPS) u nanexc kauectBa obcmyxusanust ESQi. [TomyyenHast nHpopManus mo3BoIMIa BEISBUTH OCHOBHBIE TTOHS-
THUSI IPEAMETHOH 00J1aCTH M CBA3M MEXIY HUMH, BBIIBHTH OCHOBHBIC OU3HEC-TIPOLIECCHI ASSATSILHOCTH IO yIePIKaHHUIO
U TPUBICUYEHHUIO KIMEHTOB ¢upMbl. Paspaborana cTpykTypHO-(yHKIMOHambHAs Mozpens [IMK  (mporpammuo-
METOAMYECKOT0 KOMITIEKCa) [UIs yACPKaHUs U IPUBIICUCHNUS KIIMEHTOB. MOJIeTb COCTOUT U3 KOHTEKCTHOM CTPYKTYPHO-
(YHKIIMOHATBHOW JMarpaMMBbl Uil On3Hec-mporecca «Peanm3anust METOJIOB NPHUBIICUCHHS W yICP)KaHHUS KIMEHTOB
¢upmMbD». Takass METOIUKA MTO3BOJIMIIA PEICTaBUTh BXOABI U BBIXOJbI, YIaCTHUKOB CHCTEMBI, @ UMEHHO HOPMAaTHBHbIE
JIOKyMEHTBHI JUUIsI OCYIIIECTBIICHHUS TIpoliecca, BBIX0o | OnusHec-nporiecca. C MCIONB30BaHUEM 3TOH METOIMKH TaKKe Mpo-
aHAIM3UPOBAHBI TAKHE ITOIPOLECCHl OCHOBHOTO OM3HEC-TIPOIIecca: CO3AaHNe HCTOPUH B3aMMOOTHOIICHUH ¢ KIIMEHTa-
MH, CTaTHCTHYECKHU aHaM3 0a3bl KIMEHTOB, CTATUCTUYECKUH aHAIM3 Mpojaax. [IpoBeseHo MONeTMpOBaHIE CHCTEMBI
C TOUKH 3pEHHMs IPELECHTOB C NMPUMEHEHHEM AuarpamMmsl IpeneaeHToB. [IpeneneHTsl co3qaBaiuch Ha OCHOBE 00b-
€IMHEHMsI CLIEHApHEB MPEAMETHON 00J1aCTH, KOTOpBIE 00bEANHEHBI 00IIeH eIbI0 TToNIb30BaTeNs. B auarpamme BKItio-
YeHbI IIpeLe/IeHThl: paboTa ¢ JaHHBIMU O KJIMEHTaX, I0JIy4eHHs] HCTOPHU B3aMMOOTHOLIEHHH, paboTa ¢ nHpopMaruei
JUISl KIIMEHTOB, KIIAaCCU(HUKALIUS KIIMEHTOB, aHAJH3 JESTeIbHOCTH (PUPMBIL.

Karouessbie cioBa: CRM-cucrema, OTHOIICHUS C KIMEHTaMHU, OU3HEC-TIPOLIECCHI, MPELEICHTHI, TIEPCOHNH-
Kalysl, JIOSUTBHOCTb.
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ABSTRACTS

TECHNICAL SCIENCES

Abramska L. B., Yenikieiev O. F., Zakharenkov D. Y. Information technology for processing the param-
eters of the frequency-modulated signal // Herald of the DSEA. — 2018. — Ne 1 (43).

The regular configuration of the diesel engine operating cycles (DH) determines its technical and economic
performance. The purpose of the work is to increase the accuracy and productivity of the hardware for assessing the
identity of the diesel engine operating cycles; development of a simplified mathematical model of the kinematic DH
scheme and identification of its parameters; analysis of frequency characteristics of data transmission channels cylinder-
crankshaft; the construction of information technology for assessing the identity of the working cycles of DG on the
basis of digital processing of the frequency-modulated signal of the speed of the crankshaft.

As a deterministic mathematical model of the kinematic scheme of a diesel generator, a mechanical system
with one degree of freedom is proposed. The integrodifferential equation describes information connections between the
effects of cylinders and the signal of fluctuations in the speed of rotation of the first mass. It is established that the in-
troduction of friction in this equation improves the stability of the information transfer channel. A representation of the
difference torque of the cylinders in the form of amplitude coefficients is proposed and a frequency representation of
the fluctuation signal of the rotation speed of the first mass is obtained by computer simulation. Information technology
for evaluating the identity of work cycles is created on the basis of solving an over determined system of algebraic
equations using the residual minimization algorithm. The corresponding hardware using the calculated values of the
amplitude coefficients form program changes in the settings of the processes of fuel and air supply to the cylinders of
the diesel generator.

Keywords: mathematical model, diesel generator, frequency-modulated signal, amplitude coefficients, fluctua-
tion of the rotation speed of the first mass, friction.

Borisenko A. N., Borisenko E. A., Shevchenko N. Yu. The enhancement of metrological characteristics
of phase shift meter due to clock frequency optimization // Herald of the DSEA. — 2018. — Ne 1 (43).

A block diagram of a digital device for measuring the phase shift between pulse sequences is proposed. The
technical properties of the device allow measuring between pulse sequences that have repetition rates of F and 0.5F.
Based on the methods of information theory and error theory, the metrological characteristics of the proposed phase
meter have been explored and it is established that it meets the requirements of a computer system for measuring accu-
racy. It is determined that the minimum error value of the phase delay is independent of the repetition period of the in-
put pulse sequences. It is noted that the proposed device, in comparison with the previously developed technical means,
has a higher accuracy of phase delay measurement, since it provides the minimum possible error in determining this
delay, irrespective of whether the frequencies of the input pulse sequences change or do not change. To refine the met-
rological characteristics of the proposed phase meter, statistical processing of the experimental data was performed. On
the basis of the information approach, the entropy value of the measurement error of the phase shift by the proposed
device is obtained. The results of theoretical studies and experimental data coincide.

Keywords: phase delay, clock frequency, phase meter, error, statistical processing of experimental data.

Hermanov 1. R., Serdjuk A. A. Improving the performance of web application testing by developing an
automation system // Herald of the DSEA. —2018. — Ne 1 (43).

In this paper, we analyzed the existing process of testing Web applications and highlighted the main shortcom-
ings. It is established that a significant amount of work to create a software environment for testing can be automated. A
test automation system is proposed in which the tester performs only the function of writing tests, which is difficult to
automate. The software environment is created automatically by the system on the basis of a special configuration file
in which the developers fix all the necessary components, their versions, and the startup order. The configuration file is
part of the code to capture the required components for each version of the project in the version control system. To
create a software environment, the system combines all these components and configures them to run a test scenario.
The tests are executed automatically after each code change, the errors found are classified and written to the database
and sent to the error log, and the messages are sent immediately after the error is committed regardless of the tester's
wishes. A UML diagram of the use cases for the system is available in which the tester can use the following test cases:
test the project, including the introduction of a test script and the launch of testing that can be performed manually or
automatically, and the error log view, which is a list of test results. The programmer is only available to view the error
log. The ER-diagram of the database and the class diagram are also presented for the proposed system.

Keywords: web application, automation, testing, software environment, database, containerization, tester,
code, errors.
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Kotliar M. Y., Serdyuk A. A. Increase an efficiency of processing calls of call-center / Herald of the
DSEA. —2018. — Ne 1 (43).

The thesis improves an efficiency of a service process in the Call Center by implementing a system with
a graphical editor to create and reconstruct the algorithms for processing applications. The analysis of existing Call-
centers and algorithms of service of applications which are most often applied in practice is carried out. The "life cycle"
of call processing in the operator's workplace is demonstrated. The algorithm of the automated system for processing
applications is developed. Methods of cost reduction in Call-centers are revealed. When using the system, it is possible
to reduce the number of operators, simplify the process of creating and configuring the algorithm in a graphical editor.
Describes the process of developing an interactive menu that simplifies the process of changing and increasing the
speed of implementation of the algorithm, increases the flexibility of the system to change the logic and intensity of the
flow of applications. The development of a system for processing applications and an intuitive graphical interface capa-
ble of reconstructing algorithms was carried out. The system is able to quickly create and reconstruct the algorithm
serving the client, due to this there was an opportunity without a deep knowledge of programming and knowledge of the
system, adding the necessary components to the algorithm. As a result of automating answers to simple questions, the
waiting time for connection with the operator decreased and the number of subscribers who did not wait for an answer
decreased. Transition to a round-the-clock mode of service of calls promotes growth of client base, that, accordingly,
increases company's incomes. Also, there is the possibility of expanding the sales market by attracting subscribers from
other time zones. Employees serving customers are freed of routine work and focus on more important issues.

Keywords: call-center, ip-pbx, commutation, web service, algorithm, call management server, operator,
application processing, service process.

Makshantsev V. G. The model of a process control system of soft-reduction continu-ous casting
machine // Herald of the DSEA. — 2018. — Ne 1 (43).

The model of a process control system of soft-reduction continuous casting machine, taking into account the
relevant factors, influencing the solidification zone such as: thermal parameters, the height of the mold continuous cast-
ing machine, the pulling rate of the ingot, billet cross-sectional shape, the effect of the chemical composition of cast
steel, as well as considering the additional significant factors, namely the shrinkage of the entire length of steel ingot,
the convective heat transfer in the liquid phase and hard-liquid phases and prediction boundaries of the region soft re-
duction procedure proposed interaction of the main computational procedures and data exchange procedures in the net-
work, at the same time highlights the main groups of data defining the various elements of the mathematical model.
Presented automated actual system configuration of the gap in the roller drive sections in the secondary cooling zone,
which supports the development and maintenance of the actual gap from the cooling process modeling environment
data ingot and thus enables automatic control of the thickness and taper continuously cast billet. Developed the control

algorithm roller soft reduction section and section synchronization algorithm motion. The proposed model of the con-
trol system soft reduction to determine the exact place of the application of compression force and the taper of the creek
in the formation of the ingot that will improve the quality of the output profile. The model allows to accurately deter-
mine the parameters of the soft reduction zone such as zone position and length, taking into account the chemical com-
position of the ingot. This improves the quality of the central part of the slab being manufactured.

Keywords: model, automated control system, soft-reduction, continuously cast billet.

Oleyarnik A. V., Besh A. N. Improvement of the protection of the training stand TMDSHVMTRPFCKIT //
Herald of the DSEA. — 2018. — Ne 1 (43).

The material intended for manufacturers of industrial drives that produce new developments of power electron-
ic equipment that reduce operating costs is considered. The elements of the electrical circuit are analyzed, the reasons
for the failure of the educational research stand TMDSHVMTRPFCKIT are given. Features of operating conditions and
functioning of hardware protection are considered; the types of microprocessors with which the stand functions; the
basic electric parameters of the stand are given, types of the electric motors connected to the stand are specified. Cir-
cuitry solutions are considered that allow blocking fault currents and voltages, a scheme for protecting the power mod-
ule is given; The test results are shown in the absence of an integrating RC circuit and if there is one; the developed
electrical circuit diagram of the protection module is described, a description of its operation and the principle of func-
tioning in the stand system; the calculation of the response time of electronic components in the protection module and
a comparison with the normalized values recommended by the literature sources; figures of digital photos of the protec-
tion module connected to the stand are given. The board is made in the Altium Designer environment, the board com-
ponents are shown, which are connected by their terminals to the stand elements; a board made using SMD elements
was designed; information about the connection to the frequency converter is given. A simulated test of the board under
load was recorded using a potentiometer to control the value of the protection trip voltage that was produced by an os-
cilloscope and a multimeter when a voltage of 180 mV was reached, which activated the sound (light) and light (LED)
alarms and blocked the operation of the intelligent converter power module. The results of connection of the protection
board to the research module are given, recommendations for further improvement of the protection are given, which
implies protection of the power module against short-circuit currents by developing a circuit that will work on the prin-
ciple of current limiting of the power supply.
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Keywords: protection system, emergency mode, response time, stand protection in emergency situations.

Olkhovsky M. A., Belkin I. Yu., Kushnir N. A. Introduction of noncumulative pumping stations in
hydraulic descaling systems of hot rolling mills // Herald of the DSEA. — 2018. — Ne 1 (43).

Effective descaling during hot rolling has a significant impact on the quality of finished products of rolling
production, in connection with which, there is a tendency of development of descaling systems directed towards in-
creasing pressure. At the same time, competition in the market demands energy efficiency of the equipment being intro-
duced. One of the possible ways to improve the efficiency of descaling systems is the use of pumping stations with fre-
quency drives. The article deals with the work of such a pumping station. Based on the analysis of mathematical func-
tions describing the process of its work, it was concluded that the use of pumping stations with adjustable speed in de-
scaling systems is feasible. This leads to a very simple layout of the pumping station and allows more rational distribu-
tion of pressure along the rolling mill. Thus, the pumping station is not tied to the cyclogram of the operation of the
descaling equipment and can be used at any rolling mill productivity. Described in the article, the pumping station with
frequency drive was made at the Novokramatorsky plant and successfully implemented in the descaling system of roll-
ing mill 2500 in Magnitogorsk Metallurgical Plant.

Keywords: rolling mill, descaling, pumping station, frequency converter, substitute sheet, absolute slippage,
relative slippage, relative voltage, active power, full power, power factor.

Pereyma V. V., Ivanenko V. Yu. Using information technologies for the development of multimedia’s
accompaniment of the discipline "descriptive geometry" // Herald of the DSEA. — 2018. — Ne 1 (43).

In the given work the technology of development the perspective means, methods and technologies of studying
with the use of modern information technologies was presented. The purpose of the work was the development of
multimedia interactive support for solving typical tasks in the educational-methodical complex on the discipline
"Descriptive geometry". In order to achieve this goal, scientific and methodical sources on the problems of using
information technologies in education were analyzed and typical problems from descriptive geometry were selected, the
process of their solution being implemented with the help of computer technologies. The classification of varieties the
multimedia is provided: linear multimedia, nonlinear, hypermedia, live video.

Also Adobe Flash Professional software was analyzed and selected to develop multimedia interactive support
to the discipline "Descriptive geometry" and multimedia interactive support was developed.

At the heart of Flash technology lies the vector morphing, that is, the smooth "flow" of one keyframe into
another. This allows you to make rather complex animated scenes by choosing only a few key frames for each object.
The main mechanisms for implementing animation in Adobe Flash are single-frame animation, auto animation,
animation using the embedded language of programming. To achieve the maximum effect, you should use all the
mechanisms for creating an animation. Interactivity is implemented on the basis of procedures — sets of commands
written in Action Script, which are launched at the onset of a specific event — a predefined action of the user.

Keywords: descriptive geometry, multimedia, interactive, Adobe Flash Professional.

Podlesny S. V., Zhuk Ya. A., Krivoruchek V. V. Competence approach in combination with information
technologies in the teaching of theoretical mechanics for electromechanical specialties // Herald of the DSEA. —
2018. — Ne 1 (43).

Professionalization is the key point of the modern engineering education. In the article, readers will find the
theoretical foundations and model of the methodical system of forming key competencies for students of
electromechanical specialties in the process of studying theoretical mechanics by means of creating such an evolving
educational and professional environment that will allow forming the main professional competencies using
interdisciplinary integration, modern information technologies and electronic educational resources, active teaching
methods. A section of electromechanical analogies of Lagrange-Maxwell is included in the course of theoretical
mechanics. Expanding communicative technology and implementing its more sophisticated forms are important for
enhancing quality of higher education. Students are offered tasks on computer modeling of various electromechanical
systems (generators, contactless electromagnetic and electrostatic suspensions, electromagnetic measuring devices,
accelerations, seismographs, unipolar machines, electromagnetic brakes, etc.) including — involving them to participate
in the performance of research and development. Providing adequate mathematical models of electromecanical tech-
nical objects is the basis for their further projecting, researching, optimization, and management. The electronic educa-
tional resources are widely used in the teaching process e.g. for preparing and delivering lectures, creating authoring
multimedia courses, organizing collective and individual students’ research work, and management purposes. Didactic
methods and technologies are used to improve the quality of training and to increase the independent work of students.

Keywords: competence, information technology, theoretical mechanics, electrotechnical specialties, electronic
educational resources, quality of education, Mathcad.
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Podlesny S. V., Yerfort Yu. A., Zhuk Ya. A., Krivoruchek V. V. Electronic educational resources as a
basis for qualitative engineering training in the system of higher education // Herald of the DSEA. — 2018. —
Ne 1 (43).

The problems connected with the necessity of filling the educational space with the proper electronic educa-
tional resources (EER) are considered. Electronic teaching aids have been widespread due to the exhaustive use of in-
formation and communication technologies for training. EERs are used in the educational process in the following are-
as: during preparation and conducting of classes; to create author's multimedia manuals; within the limits of individual
and group scientific activity of students; in the management of the educational process. The advantages and possibilities
of using information and communication technologies in the educational process, where EER is a component in the
system of internal quality assurance of training of highly professional specialists, are considered. The problems con-
nected with the design of the EER are considered, and generalized approaches to the classification of EER content are
proposed. The process of generating EER requires the use of appropriate software. Based on the application of the well-
known principles of didactics, the requirements for EER are highlighted and formulated. An example is the developed
by the Department of Technical Mechanics of the Donbass State Engineering Academy, the system of distance learning
of theoretical mechanics of bachelors of engineering specialties in the electronic environment LMS MOODLE. The
course contains an annotation and a curriculum of discipline; educational information in the form of lectures, visual and
illustrative material (presentations, video materials, drawings, charts, tables, Flash animations), media resources, refer-
ence materials, etc .; methodical recommendations for the implementation of practical, independent, calculation and
graphic works; glossary; control and measuring materials (test assignments, training tasks), etc.

Keywords: higher education, electronic educational resources, quality of education, information and
communication technologies. distance learning, electronic environment MOODLE, engineering education.

Razzhivin A. V., Beloshapka E. D. Mathematical modeling of thermal parameters of quenching in a
thermal furnace // Herald of the DSEA. —2018. — Ne 1 (43).

The mathematical model describing the thermal processes during quenching of a billet in a vertical shaft fur-
nace based on nonlinear partial differential equations containing boundary conditions of various kinds, as well as the
conditions for determining the position of the boundary of the phase transition is considered. The creation of this math-
ematical model will improve the accuracy of the temperature control system of tempering. The method of taking into
account the spatial distribution in the analysis of integral parameters of energy processes in a thermal furnace by solving
a system of partial differential equations is proposed. The first equation describes the thermal conductivity of the inter-
nal environment of the furnace. The second equation describes the thermal conductivity (temperature change) in the
quenching object during heating to the soaking temperature. In the mathematical description of the object, the following
assumptions are accepted: the heating of the part takes place by direct heating from the combustion of the gas-air mix-
ture and convection heat exchange on the surface of the intracamical medium and is described by the power of the heat
source entering directly into the equation. At the edges of the part, convection heat exchange takes place with the inside
environment, the temperature of which is measured by the built-in thermocouples. Such a solution allows us to describe
thermal processes distributed in time and space. Based on the results of theoretical studies of the heat transfer process in
a confined space of the furnace, the surfaces of temperature changes were obtained during the heating of the part.

Keywords: thermal furnace, hardening, equation, temperature, thermal conductivity, temperature, detail.

Razzhivin A. V., Khramov S. O. Analysis of the distribution of energy parameters for arc melting of
metal // Herald of the DSEA. —2018. — Ne 1 (43).

A special and topical issue is the evaluation of certain states of smelting processes that are of a probabilistic na-
ture and are not directly controlled. The most urgent are the problems of determining the redistribution of power on an
electric arc during arc melting between a molten metal melt, slag and furnace lining. For an analytical description of the
distribution of power on an electric arc, it is proposed to structurally represent an arc furnace by three interacting sys-
tems: a furnace transformer; electric arc, furnace with molten metal. The derivation of equations describing the electri-
cal and thermal parameters of metal melting is carried out on the basis of a theoretical analysis of the processes occur-
ring in the object under investigation, as well as on the basis of the known design parameters and characteristics of the
furnace. The experimental part of the simulation consists in obtaining the transient characteristics of the object. The
performed mathematical description for the purpose of estimating the value of the electric arc power in the recovery
period of melting made it possible to determine the value of the power supplied to the liquid metal. The obtained de-
pendences can be used for calculating the optimal modes of heating the melt in an arc steelmaking furnace, and also for
constructing a dynamic model of electrothermal melting processes and distribution of arc power during the recovery
period.

Keywords: electric arch, the arc steel-smelting furnace, the equation, the analytical decision, mathematical
model, heat power, temperature, automation.
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Reshetnyak S. R., Donchenko E. I. Research of charge of lead-acid batteries by impulse current // Her-
ald of the DSEA. —2018. — Ne 1 (43).

In this paper, a stand was developed to automatically charge a lead-acid battery in order to increase its service
life. Special attention is paid to the ways to eliminate undercharging at subzero temperatures and ways to prevent re-
charging at elevated temperatures, which is typical for the operation of lead-acid batteries in many applications.

A feature of monitoring undercharging and recharging the battery is the use of direct methods for measuring
the parameters of the charge pulses: current and voltage. A technique for studying charge by impulse current has been
proposed, and an automatic charging algorithm has been developed that allows automatic charging of the battery as a
current function with voltage control in the pulsed mode.

For the stand, an algorithm was proposed for determining the optimum charge current, the duration of the
charge and discharge pulses. The solution of the problem of the automated determination of the charge current is
achieved by plotting the dependence of the charge resistance on the charge current. For this purpose, the microcontroller
generates a series of short current pulses of different amplitudes and performs an analysis of the obtained plot of the
charge resistance versus current.

To determine the end of the charge, a special algorithm is developed, so that the stand can function as a
charger. It is implemented on the principle of measuring the change in voltage at the time when the current through the
accumulator is zero, while the measurement is carried out after a short-term discharge cycle.

The work done has shown that the impulse charge as a function of the current with the found pulse parameters
increases the service life by up to 5 %, prevents sulphitation, copious electrolysis of water, overheating and shedding of
the plates. The developed stand allowed to conduct an optimum charge of the lead accumulator at low (up to -20 °C) and
high (up to +35 °C) temperatures.

Keywords: impulse charge, lead - acid battery, microcontroller stand.

Sahaida P. 1., Zori A. A. Development of model and method for interpreting ontologies and queries to
knowledge bases using the data storage relational model // Herald of the DSEA. — 2018. — Ne 1 (43).

The thesis improves the previously developed methodology for designing data warehouses and knowledge for
solving data processing and analysis tasks based on categorical-ontological models. This methodology combines, in
contrast to existing methods, design using information and datalogistic models using various diagram techniques and
modeling languages. Such an approach made it possible to eliminate the drawbacks and complement the merits of vari-
ous design approaches and obtain a rational structure of data and knowledge repositories. Based on the obtained results,
the model and the method for mapping a knowledge warehouse in the format of an ontological model, represented by
Ontology Web Language with axioms in the form of Descriptive Logic statements, together with the rules expressed on
the Semantic Web Rule Language, into a relational representation of the knowledge base (using the data storage rela-
tional model), with the appropriate conversion of queries on Semantic Query Web Rule Language to queries on Struc-
tured Query Language / Stored Procedures and Triggers Language. The difference between the developed model, meth-
od and methodic based on them, as well as the proposed algorithms for developing and mapping concepts and rules,
consists in using categorical-ontological models of knowledge and data warehouses in various presentation formats dur-
ing such interpretation. The mapping of knowledge warehouses into the data storage relational model made it possible
to implement software components of computer systems for intelligent data processing with high processing perfor-
mance for data and knowledge, including those based on embedded systems. The results, obtained in this study, allowed
to implement a number of software components of computer systems for manufacturing enterprises. The evaluation of
the system effect from the implementation of the proposed method showed that the query executing speed for ontologi-
cal models interpreted on the basis of the data storage relational model increased significantly.

Keywords: intellectual data processing, knowledge engineering methods, categorical-ontological modeling,
relational data model.

Subbotovich V. P., Ugolnikov S. V., Babkova N. V., Olkhovska O. L. Methodology and system of detection of
structure of periodic component dynamic process of complex composition // Herald of the DSEA. —2018. — Ne 1 (43).

The problem of revealing the structure and determining the parameters of periodic components during the ex-
perimental study of dynamic processes of a polyharmonic composition with an intense noise component is considered.
A technique is proposed based on the notion of the frequency response function. It is shown that under the condition of
ergodicity and stationarity of the process under investigation and averaging over the ensemble of realizations, the solu-
tion of the problem can be obtained by analyzing the ratio of the increment of the harmonic frequencies and the incre-
ment of their phase difference for measurements simultaneously performed in spaces spaced apart in space. The condi-
tions for the applicability of the procedure are analyzed. The structure of the measurement and information system that
implements the methodology is proposed. An example of practical application of the developed technique for the analy-
sis of flow pulsations in the flowing part of a steam turbine is given.

On the basis of the considered technique a scheme of a measuring-information complex is formed for revealing
the structure of periodic dynamic processes and determining their parameters. The structure of the complex allows it to
work both in fully automatic mode, so in interaction with the operator. The availability of intermediate storage devices
allows the subsystems of the complex to be used autonomously.
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The technique for analyzing the increments of the phase-frequency characteristic and the elements of the
measuring and information complex are used to identify the interrelation and parameters of the periodic component of
the flow pulsations in the turbine installation in order to identify the source of vibration perturbation of the forced oscil-
lations of the scapula. The developed technique showed its effectiveness in the analysis of dynamic processes recorded
in the experiment.

Keywords: dynamic process, harmonic composition, experimental studies, frequency response function, phase
frequency response, phase difference, measuring and information system, fast Fourier transform.

Subotin O. V., Boroday R. A. Improving the productivity of the machine by modernizing its control sys-
tem // Herald of the DSEA. — 2018. — Ne 1 (43).

The article shows the modernization of the control system of the CBFK 130 processing center in order to in-
crease its productivity. The existing machine control system as a whole today does not meet any of the requirements of
quality, reliability and performance. Modernization of the machine control system was carried out by developing the
main drive drive control module. As a complex indicator of reliability, the availability factor is used, which should be
0.995 for the automatic mode of operation due to the selection of elements with the least probability of failure, the de-
velopment of a modern diagnostic system and protection against accidents. The required accuracy depends on the op-
eration of almost all components of the control system, and the productivity of the machine is achieved by improving
the cutting modes, using a new progressive technology with decreasing the non-working time for the tool, and upgrad-
ing the machine electrical equipment. In this plan, in order to bring these values to the required values, the modernized
machine control system was configured to provide the maximum dynamics and accuracy. For modernization, the SI-
MATIC S7-300 programmable controller manufactured by SIEMENS is used, the SINUMERIK 840D CNC system is
selected in combination with the SIMODRIVE 611 digital drive line. To test the quality of the main drive electric drive
and evaluate the quality of transient processes, its model is compiled in the MATLAB environment. Analysis of the
operation of the main drive electric drive control system in transient regimes proves the adequacy of the conducted
studies. It is concluded that it is expedient to use the vector control system of an electric drive that meets the established
requirements of the technological process.

Keywords: controller, control system, main drive electric drive, vector control, model, configuration, pro-
gramming.

Sus S. P. The features of the designing optical means for controlling the presence of products in thermal in-
stallations // Herald of the DSEA. —2018. — Ne 1 (43).

The possibility of applying a photoelectric method for detecting products inside thermal installations up to 100
meters in length is considered. On the basis of the analysis it is established that the most successful is the photoelectric
method, in which the monitoring devices must operate in an active "lumen" mode. In this case, the source of the sound-
ing optical signal is located on the one side of the thermal installation, and the receiver is located on the opposite site.
Moving in a thermal installation products are identifiable objects. However, the power of the optical signal delivered to
the receiver is constantly changing. In addition, the use of such mode can not accurately determine the location of the
displayed objects in the controlled area. A set of external factors that make it difficult to apply the photoelectric method
has been determined. It has been established that the furnace medium, on the one hand, provides a probing optical sig-
nal, and, on the other hand, it is a powerful source of optical interference. Expressions connecting the ratio of the di-
ameters of the receiving optical system and the optical beam at the receiving site have been obtained. Optimization of
the parameters of optical control and use systems for determining the power of the probing optical signal at the receiver
input has been performed. It has been established that for reliable control of the presence of products in thermal installa-
tions the sources of the probing signal must have a wide (0.7 ... 1.05 pm) emission spectrum. Based on the results of the
research, several experimental samples of the control devices have been manufactured and tested. The results of the
tests confirmed the theoretical positions obtained. The developed device can be used not only to control the technical
processes, but also in but also as a product detection device in hard-to-reach areas, for example, in rolling production, etc.

Keywords: thermal installation, photoelectric method, monitoring device, sounding optical signal, displayed
objects, radiation spectrum.

Tuzenko O. A., Balalaeva E. Yu. Development of software for modeling the operation of a universal ro-
tary compensator with openings of various shapes in elastic plates // Herald of the DSEA. —2018. — Ne 1 (43).

The operation of universal rotary compensator of slide-block direction errors with openings in elastic plates is
considered. There is established a possibility of changing the area of the bearing surface and the stiffness of the
compensator due to variation of the contact ratio, which will allow expanding the range of technological operations
performed on press equipment. The construction of the compensator and the scheme of contact of the openings are
considered when turning one plate relative to the other. Analytic expressions are obtained for calculating the contact
ratio of openings of oval, round and polygonal shapes in compensator plates. The software for modeling the work of
universal rotary elastic compensators with openings of various shapes has been developed. The application is
implemented in HTML, CSS, JavaScript in the JetBeans WebStorm 2017 object-oriented programming environment
with a standard set of libraries. The software can be used on all modern operating systems (Windows, Mac OS, Linux)
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and mobile devices (running under iOS and Android) both as a desktop application and as a web application. The
results of modeling using the developed software are given, presented in the form of numerical values and graphical
dependencies, for which the form of approximating expressions is selected, and the ratios are determined by the search
method. Analysis of obtained regression dependences allows determining the influence of the geometric sizes and the
rotation angle of the compensator plates on the value of contact ratio. The results of the research can be used to engineer
and improve the design of elastic compensators, which will increase the accuracy of stamped metal products by
reducing the elastic deformations and the errors of the “press-and-die” system.
Keywords: software, modeling, elastic compensator, error of the ”press-and-die” system.

Gerasimenko O. V., Markov O. E., Inchakov E. V., Markova M. O., Gitnikov R. U. Investigation of the
crystallization process of shortened ingots for forgings of responsible destination // Herald of the DSEA. — 2018. —
Ne 1 (43).

The aim of the work is an improving the quality of blacksmith blanks for the production of forgings with high
quality. The process of forming ingots with directed crystallization was studied for achieving of this goal. For this pur-
pose, a shortened forging ingot was designed and investigated. Such workpieces allow to change the crystallization di-
rection of the melt. For research, the modelling methodology was developed. The study was carried out with using
FEM. As a result of numerical simulation, it is established that the thermal center of the ingot crystallization is located
in the profitable part with vertical crystallization. Directional crystallization eliminates the formation of axial porosity,
the depth of the shrinkage cavity has been 5 ... 7 % of the ingot body height. It is on 20 ... 25% less than for convention-
al forging ingots and allowed to eliminate the appearance of axial porosity. As a result, the height of the shrinkage
cavity has been 5 ... 7 % of the ingot body height. The main part of the body height of the ingot crystallizes with a con-
stant temperature gradient not exceeding the limit values (4 ... 5° C/ mm), which can lead to the formation of cracks.
It is confirmed by the distribution of the Niyam criterion in the ingot body. The highest temperature throughout the
cooling time is the upper part of the ingot body, and the lowest temperature is a bottom part. Reduction of heat transfer
due to warming of the mold side is compensated by intensive heat removal to the ingots bottom. It does not lead to an
increase in the crystallization time in comparison with the process of crystallization of a conventional forging ingot of
similar mass.

Keywords: forging, forged parts, ingot, directional solidification, reverse taper, cooled bottom.

Kulinich A. A. Modeling of the influence of structure parameters on mechanical properties of AMr10 al-
loy // Herald of the DSEA. — 2018. — Ne 1 (43).

For foundry alloys of the Al-Mg system, the main characteristic of the macrostructure is the average size of the
macro-grain, and the microstructure is the average size of the dendritic cell. These characteristics of the structure, in
most cases, are interrelated, and changing the size of one of them while maintaining the size of all others at a constant
level in practice is almost impossible. This is a deterrent in the construction of adequate quantitative dependencies be-
tween the mechanical properties of the cast alloy and one of the characteristics of the structure. It also makes it possible
to establish the degree of contribution of each individual structure characteristic to the level of properties of alloys. The
purpose of the work is to determine the degree of influence of the average grain size and dendritic cell on the level of
mechanical properties of industrial alloy AMG10 and to construct mathematical models of the dependence of the level
of mechanical properties of the alloy on the data of the structural characteristics.

The relationship between the grain size and the dendritic cell and the level of mechanical properties of AMr10
industrial alloy was experimentally investigated. The mathematical models of the dependence of the level of mechanical
properties of the alloy on the data of the structural characteristics are constructed. On the basis of the analysis of the
constructed mathematical models, the degree of influence (relative contribution) of the average grain size and the den-
dritic cell on the level of mechanical properties of the industrial alloy AMr10 is established. In the AMr10-specific al-
loy range the changes in the structural characteristics, the relationship between the level of mechanical properties and
the size of the main characteristics of the structure are satisfactorily described by a linear function, except for the rela-
tionship between the flow boundary and the grain size. This dependence is described by the Hall-Petch type equation. It
was established that the change in the size of the macro- and microstructure of the AMr10 alloy significantly influences
the relative elongation level.

Keywords: mathematical model, structure, mechanical properties, grain, dendritic cell.

Iskrizkiy V. M., Vodolazskaya N. V. About pair loading of fixing details of grouped threaded connection
in a mode of an one-roundabout tightening // Herald of the DSEA. — 2018. — Ne 1 (43).

The settlement scheme of grouped threaded connection is considered in this paper. The power analysis is car-
ried out and features of loading process of its fixing details at their serial pair tightening are established. The analysis of
influence of a pliability of joint elements on extent of reduction of axial efforts in earlier tightened fixing details after
loading of the subsequent at such technology of assembly is provided. Analytical dependences for definition of change
of extent of loading of these details are given. It is impossibility to achieve for one round tightening of standard axial
efforts in all fixing details. Need of carrying out the subsequent rounds of an tightening for implementation of the re-
quirement about joint tightness or implementation of an one-roundabout pair tightening with an overload providing



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No ] (43),2018. 255

loading at the end of round of all fixing details to identical demanded effort is established. Mechanism of change of
overload factors of consistently at an one-roundabout tightened pairs is determined, the algorithm for implementation of
their calculations with use of the computer is developed.

Taking into account requirements of ensuring of joint hermetization, calculation of loading efforts of fixing de-
tails for a case of an one-roundabout inhaling is executed. Values of overload factors are also received and their graphic
interpretation for various number of assembled pairs of fixing details is given. The presented overload factors provide
achievement of normalized efforts of an inhaling in all fixing details. It is shown that for assembly of group threaded
connections with a high relative pliability of connection and quantity pairs N-> 8§ application of technology of an one-
roundabout inhaling becomes impossible on conditions of durability of assembled fixing details. Recommendations
about use of the received settlement dependences are offered at an one-roundabout tightening of grouped threaded con-
nections.

Keywords: grouped threaded connection, technology of assembly, loading process, power analysis, algorith-
mic model, serial pair tightening, one-roundabout tightening, standard axial effort, overload factor.

Kovalevskyy S. V., Hushchyn O. V., Popov A. O. Equipment for surface-plastic deformation when work-
ing surfaces hardening of machine parts / Herald of the DSEA. — 2018. — Ne 1 (43).

Jigging design for surface-plastic deformation of machine components working surfaces using a circular roller
has been developed and based on the theoretical and experimental studies which had been carried out earlier. The at-
tachment design provides for the capability of axes crossing of the strain-hardening rollers relative to the workpiece
axis. The axes of the strain-hardening rollers are turned through the same angle but with different signs. The possibility
of self-aligning on the lathe is ensured for the device due to the pinning on the slide assembly. Meanwhile, the forces
that come about during the deformation of the surface layer are locked to the device design and transmitted neither
to the workpiece nor to the lathe’s components. Thus, the highest working accuracy is achieved. Besides the known
advantages of knurling in such way, the effect of "mixing" the deformed layers of the material additionally occurs and a
special interlayer emerges within the border areas which approximates to the nanostructured surface and has a very high
wear resistance. As a result, a significant increase of parts’ and the whole assemblies’ durability is achieved.

Besides, the engineered jigging design for surface-plastic hardening of machine parts can also be applied to
knurling both by special shape rollers and cylindrical rollers. But the strain-hardening rollers unit will be altered a bit
with the preservation of knurling way which has been suggested. So the axes crossing when knurling with the cylindri-
cal rollers leads not only to the deformation forces reduction but also to the essential rundown of friction forces negative
impact so long as the linear contact decreases considerably in so doing and approximates to the point one.

Keywords: surface-plastic deformation, knurling, strain-hardening roller, jigging, axes crossing, shear stresses,
internal stresses.

Korchak E. S., Kotkova V. V. Development of hydraulic fluid starvation preventing methods of power
cylinders in hydro-presses complexes // Herald of the DSEA. — 2018. — Ne 1 (43).

The purpose of the work is to create methods for preventing fluid starvation of power cylinders by means
of analysis of the main causes of this phenomenon in hydraulic cylinders of various functional purposes with the
subsequent development of appropriate measures to eliminate it. The principal features of operating conditions of
power, return and counterbalance cylinders are considered. It is noted that the power cylinders have the largest
volume among the hydraulic cylinders of the equipment of the automated complexes and to the greatest extent
they are subjected to liquid starvation. The method of preventing liquid starvation during the lowering of a mov-
ing cross-section to the forging is described. In accordance with this method, appropriate parameters of the hy-
draulic line "power cylinder — drain valve — filling and exhausting receiver" are determined, drain valves are
mounted as close as possible to the power cylinders of the corresponding stage of force and concentrate the main
part of the general hydraulic resistance on the corresponding drain valve. The arrangement of the approach stroke
control system of hydraulic press is to prevent fluid starvation of the power cylinders and involves the usage of
collector and counterbalance cylinders. To prevent liquid starvation of power cylinders the developed algorithm is
included in the system of automatic control of the press in accordance with which indicators of the control system
sensors are constantly verified and compared with the current pressure in the power cylinders with the estimated
value determined at this moment taking into account the variable hydraulic resistance of the drain valve of the
return cylinders. Mathematical model of pressure changing in power cylinders of hydraulic press is presented and
analyzed while its filling with a low pressure liquid from a filling and exhausting receiver. Practical recommenda-
tions of preventing liquid starvation of power hydraulic cylinders of automated hydraulic press complexes are
provided.

Keywords: hydraulic press, power cylinder, hydraulic fluid, hydraulic fluid starvation, valve, pressure, hy-
draulic line.
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Kovalov V. D., Vasilchenko Y. V., Melnik M. S., Nesterenko V. M. An integrated approach to the organiza-
tion of design work in the creation of modern mechatronic machines // Herald of the DSEA. —2018. — Ne 1 (43).

Mechatronics as a technical profession, and as a scientific direction emerged in the '70s ... 80s of the twentieth
century. A prerequisite for its occurrence has been the rapid development of electronics, cybernetics and computer
technology in the '60s ... 70s and awareness of the new opportunities offered by the application of these scientific de-
velopments in technology. In fact it changed the principle of constructing complex machines, such as machine tools. All
the complex internal kinematic constraints are now being implemented in software. With the ability to quickly change
the software settings the opportunity to flexibly control the parameters and structure of the internal kinematic con-
straints, and create such transfer functions, which are implemented by mechanical means or extremely difficult, or im-
possible. This has to simplify the mechanical part of the machine allowed. Also it became possible to improve the per-
formance and extend the capabilities of machines thro Also it became possible ugh the use of automatic and adaptive
management principles. However, in practice in respect of the application machine tool mechatronics essentially con-
fined to the creation of universal CNC machine tools and automatic machines, which are also implemented using nu-
merical control systems, or at least unified programmable controllers. Technical characteristics of the control systems is
often significantly higher than required for a specific task, and this adversely affects the cost of the machine and in-
creases the demand for service. This situation is due primarily to the lack of domestic machine tool companies’ special-
ists in the field of mechatronics, and the lack of modern methods of design, taking into account the above-mentioned
features. Demand for equipment for large-scale and mass production in the market has constantly, and it is primarily
specialized machines and special machines that require relatively simple specialized control systems, so the subject is
topical. The aim of this work is to develop a technique of designing of mechatronic systems, which will give a general
algorithm of actions, will facilitate setting objectives for related professionals, and indicate those missing areas of
knowledge that must be addressed for the successful and effective solution of tasks. requiring relatively simple special-
ized control systems, so the subject is topical. The aim of this work is to develop a technique of designing of mechatron-
ic systems, which will give a general algorithm of actions, will facilitate setting objectives for related professionals, and
indicate those missing areas of knowledge that must be addressed for the successful and effective solution of tasks. re-
quiring relatively simple specialized control systems, so the subject is topical. The aim of this work is to develop a
technique of designing of mechatronic systems, which will give a general algorithm of actions, will facilitate setting
objectives for related professionals, and indicate those missing areas of knowledge that must be addressed for the suc-
cessful and effective solution of tasks.

Keywords: methodology, mechatronic systems, machine-tool, machine-tool unit, algorithm, machine-tool
construction.

Lishchenko N. V. Study of the Analytical Solutions Continuity to Determine the Grinding Temperature //
Herald of the DSEA. —2018. — Ne 1 (43).

The purpose of the article is to justify the most simple analytical solution that is adequate to the actual condi-
tions of profile grinding. In the paper a classification of analytical solutions is proposed to describe the profile gear
grinding temperature field in accordance with the number of spatial coordinates criterion used: three-, two-, one-
dimensional solutions of the Fourier differential heat equation under the second kind boundary conditions and with cor-
responding initial conditions. To do this so, these analytical solutions are presented in a dimensionless form, which
makes it possible to reduce the number of factors influencing them, when the factors have the same effect on the analyt-
ical solutions being compared. It is established that the conditions for the continuity of these solutions are determined
by the shape of the contact spot and the interval of variation of the Peclet criterion, based on the condition of the per-
missible error in determining the temperature of the gear grinding. When these conditions are carried out, the maximum
temperature can be determined from the two-dimensional solution for the strip heat source. The continuity conditions
make it possible to replace complex analytic solutions with simpler ones, that can be used in corresponding CAD, moni-
toring and technological diagnostics subsystems for the profile gear grinding operation. There are two continuity condi-
tions. First, for the rectangular shape of the contact spot 2 Hx2 L , which has overall dimensions, it is necessary to fulfill
the condition H /L <1. For H/L=1 and H /L > 1 succession is violated. Secondly, the interval of change in the

Peckler criterion should 4 < H <20 be that of a fast-moving heat source and of multiprocessing speed-shaped grinding
on modern CNC machines.
Keywords: profile grinding, grinding temperature, analytical solutions, moving heat source, heat source shape.

Loveykin V. S., Pochka K. I. Justification of regional conditions of the optimum mode of reversal of roll-
er forming installation on acceleration of the third order // Herald of the DSEA. —2018. — Ne 1 (43).

For the purpose of increase in reliability and durability of roller forming installation the combined mode of
back and forth motion of the forming cart with reversal under optimum regional conditions on acceleration of the third
order is calculated. When carrying out optimization as criterion of the mode of the movement criteria action which
represents integral on time with subintegral function which expresses energy of accelerations of the third order of instal-
lation is used. Functions of change of kinematic characteristics of the forming cart at her movement are received from
one extreme situation in another which correspond to the reversal mode on acceleration of the third order with optimum
value of boundary conditions. The design of the drive of installation in a type of the cam mechanism is offered and the
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cam profile for providing the combined mode of back and forth motion of the forming cart with reversal under optimum
regional conditions on acceleration of the third order is constructed. The design of roller forming installation with the
drive from the high-moment step engine which is built in the rolling rollers of the forming cart of installation is also
offered. Use in installation of the specified drive leads to increase in quality of a surface to the processed concrete mix,
reduction of dynamic loadings in drive elements, to reduction of excess destructive loads of a frame design and, respec-
tively, to increase in durability of installation in general. Results of work can be further useful to specification and im-
provement of the existing engineering methods of calculation of driving mechanisms of cars with back and forth motion
of executive elements.
Keywords: roller forming installation, mode of the movement, cam mechanism, step engine, drive.

Melnyk M. S. Mathematical model of the hydrodynamic damper in the cutting tools for determining the
optimum design parameters // Herald of the DSEA. — 2018. — Ne 1 (43).

The problem of occurrence of self-oscillations during processing by a long non-rigid tool is very actual, since
boring operations represent a significant fraction of all machining operations and are often performed on surfaces with
high requirements for precision machining. The only effective way to increase the stability of the cutting process during
the operation of non-rigid boring cutters can be using of hydraulic dampers. The purpose of this work is to develop a
mathematical model that allows you to determine the optimal design parameters of the damper based on the limited
dimensions of the tool. The optimal damper parameters are those for which the maximum absorption of the forced oscil-
lation power at the natural frequency of the tool is ensured for a fixed value of the amplitude of the oscillations. Based
on the study of the known mathematical model of coupled harmonic oscillators with viscous friction, it is determined
that the dependence of the absorption efficiency of the vibration energy on the damping coefficient has one maximum.
This maximum corresponds to the optimal combination of the dimensions and mass of the damper's working solid, as
well as the thickness of the working gap and the viscosity of the working fluid. Also, on the basis of the known depend-
ences of hydraulics, a mathematical relationship was established between the design parameters of the damper and the
damping coefficient. By combining the obtained mathematical models, the required mathematical model was obtained,
which allows to determine the optimal combination of the thickness of the working gap, the viscosity of the working
fluid, the mass of the working solid and the rigidity of the suspension for the given dimensions of the tool.

Keyword: process of cutting, non-rigid cutter, mathematical model, design parameters, damper, tool.

Polyansky V. I. Theoretical analysis of the parameters of the thermal process during grinding // Herald
of the DSEA. — 2018. — Ne 1 (43).

The analytical dependences for determination of the main parameters of the thermal process during the me-
chanical processing of materials are given in the work, taking into account the achievement of zero temperature at a
certain depth of heat penetration into the surface layer of the workpiece, which allowed to approximate the design
scheme to the real processing conditions and determine the optimal parameters of machining. It is shown that, with in-
creasing processing time, the cutting temperature, like the fraction of heat leaving into the resulting chips during grind-
ing (or into the resulting shavings during blade cutting), increases continuously asymptotically approaching the maxi-
mum value determined by the ratio of the nominal cutting stress to the specific heat and density of the processed mate-
rial. At the same time, the proportion of heat leaving into the surface layer of the workpiece decreases continuously with
increasing processing time, asymptotically approaching the zero value. On the basis of this, it is concluded that the
speed of mutual movement of the tool and the workpiece increases with the purpose of reducing the amount of heat
leaving into the surface layer of the workpiece and, accordingly, improving the quality and productivity of processing.
For practical implementation of this condition, it is recommended to use effective high-speed cutting and high-speed
grinding processes, which are characterized by the least transfer of generated heat to the surface layer of the workpiece.
However, in practice this condition is not feasible in full, since even with high-speed processing a small part of the gen-
erated heat passes into the surface layer of the workpiece, changing the structure of the processed material.

Keywords: mechanical processing, thermal process, cutting temperature, high-speed cutting, grinding, pro-
cessing quality, processing capacity.

Pryhorovska T. O., Voytenko P. I., Vryukalo V. V., Pitulej L. D., Ropyak L. Ya., Prysyazhnyuk P. M.,
Burda M. Y., Lutsak D. L., Lutsak L. D. PDC drill bit production and technological support for their perfor-
mance indicators increasing // Herald of the DSEA. — 2018. — Ne 1 (43).

The destructive tool is the main element of the drilling equipment, because it directly destroys the rock. The
most widespread drilling rigs are the PDC type bit and shaft bits. The results of the analysis of the structures of the dolts
indicate that the researchers focus on the shape of the profile of the bit. However, the problem of placing chisels on the
blades of the bit to ensure their uniform operation, and the same loading of the cutters, remain insufficiently studied,
that is, it is not substantiated by what mathematical dependencies they should be placed on the blades of the bit. When
designing PDC-pallets, one of the problems is the development of design solutions that would allow uniform wear and
tear of all cutting elements of the bit. The results of the survey of drill bits indicate their uneven operation. The most
worn out are incisors that are positioned as far from the axis of the bit. Therefore, the problem of choosing the pattern of
patterns of placement of teeth on the blades of a bit is relevant.
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In the article the problem of placing the reeds on the blades of a bit of type PDC is considered. It is established
that under traditional schemes of placement the uniform operation of the teeth, which are installed on different radius of
the blades of a bit, is not provided. With the purpose of rational placement of rock-cutting elements on the shovels, the
expediency of using the Vaugel parabolic spiral was substantiated. It is established that such a placement of cutters pro-
vides the same stability to trigger during the destruction of rock. Increasing the cutting path with the distance to the pe-
riphery of the bit, respectively, the load is offset by a decrease in the width of the zone of destruction of the rock with
each cutter.

Keywords: PDC bit, cutters, chip placement diagram, performance indicators, spiral models.

Rodichev Y. M., Soroka A. B., Kovalev V. D., Vasilchenko Y. V., Shapovalov M. V. Accelerated testing
of cutting plates at an intensity contact loading / Herald of the DSEA. —2018. — Ne 1 (43).

In the paper, ways of increasing the resource of a tool equipped with carbide cutting inserts are considered.
The expediency of processing by a pulsed magnetic field for increasing the volume strength of a cutting tool is proved.
To confirm the theoretical results, the methods of accelerated testing of cutting inserts with intensive contact loading are
proposed. For a preliminary assessment of the effect of pulsed magnetic treatment on the wear resistance of carbide
tools, their forced tests were carried out. At the heart of forced methods lie the physical principles of the theory of relia-
bility and heredity. Unlike full-strength tests, forced tests allow reducing the test time, the consumption of tool and pro-
cessed material. The principle of extrapolation by load with regard to carbide tools can be broken by the method of
stepwise feed increase and by the methods of stepped and stepless speed increase of cutting. The cutting inserts were
tested under conditions of high contact pressure with friction at elevated temperatures using equipment and accessories
used in cutting operations. It is found that the chamfers on the plates after processing by the pulsed magnetic field have
approximately 30 % less surface area than those formed on the plate in the initial state. It is established that for the
plates after treatment with a pulsed magnetic field, an increase is observed in both parameters characterizing the frac-
ture resistance. For carbide cutting tools that have undergone an impulse laser treatment, at cutting speeds correspond-
ing to roughing, it is typical to reduce the wear rate by 2 to 2.3 times. The limiting value of the feed for carbide tools,
which have undergone pulsed laser treatment, increases by a factor of 1,5-2 times.

Keywords: carbide inserts, pulsed magnetic field treatment, fracture resistance.

Usov A. V., Tonkonogy V. M., Rybak O. V. Development of plasma coatings grinding technological pro-
cess // Herald of the DSEA. —2018. — Ne 1 (43).

During the process of an abrasive material removal the possibility of different defects formation is rather high.
In addition to the defects typical for the workpieces with solid structure, grinding plasma coatings bears the risk of an
adhesive contact destruction and debonding of the coating layer from a substrate material. Therefore, adhesive strength
and structural defects of the coating layer should be considered at the stage of designing technological operations of
grinding plasma coatings. In order to provide the required quality of surface processing, it is necessary to determine
strength and fracture criteria that limit stresses occurring in the contact area of the grinding wheel and the surface. In
this article the mathematical model of wear-resistant plasma coatings' stress-strain state during the grinding process is
developed based on these strength and fracture criteria. Functional relationship between technological characteristics of
the grinding process and the conditions that provide the required quality of surface processing is determined. Influence
of the structural heterogeneities is considered regarding their typical linear dimension and their arrangement close to the
grinding wheel and the processed surface contact area. Extended analysis also revealed that displacement and stress
components jumps in the process of grinding are different for inclusions and for the grinding cracks. Characteristics of
the stress-strain state in the area of the structural defects are determined using stress intensity factor and the conditions
that cause growing of the grinding microcracks into a main fatigue crack are found. Thus, in the process of the plasma
coatings grinding CAD development the system of the constraints that would prevent defects formation should be taken
into account. It allows to determine possible values of grinding parameters that meet the conditions of the obtained
thermomechanical criteria and guarantee the quality of the finished product.

Keywords: mathematical model, plasma coatings, grinding, structural defects, fracture criteria.

Aksonov V. P., Sheremet O. I. Sensorless control of the transport trolley to reduce the skewing of the
frame // Herald of the DSEA. — 2018. — Ne 1 (43).

The object of the study is a transport trolley for the transfer of rolls with a lifting capacity of 30 tons, devel-
oped at the NKMZ. When adjusting this equipment, the skewing of the frame of the transport trolley were noticed, fol-
lowed by the engagement of the wheels of the trolley wheels against the rails, which led to an emergency shutdown of
the frequency converter of the wheel drive. The paper deals with the construction of a mathematical model of a
transport trolley for the transfer of metal rolls with a payload capacity of 30 tons in the mathematical modeling envi-
ronment of MATLAB Multibody. A mathematical model of a transport trolley for transferring metal rolls with a pay-
load capacity of 30 tons is necessary to obtain the calculated values of the angle of rotation and lateral displacement of
the trolley for various types of load in order to construct a skew adjustment frame. The dynamics of moving the trolley
under load with a nominal mass of 15 tons, which is located in the center of the trolley and with a displacement from
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the center of the trolley to the right, is investigated. To create the transport trolley construct in the MATLAB Multibody
environment Solidworks models were used, which made it possible to simulate the real distribution of loads on the
wheels of the trolley. Mathematical dependences of the angle of rotation of the trolley and lateral displacement of the
trolley on the speeds of rotation of the drive wheels are obtained. The obtained simulation results confirm the obtained
mathematical dependences for the angle of rotation and lateral displacement. The simulation results give an opportunity
to estimate the relative rotation angle of the trolley and its relative lateral displacement. Further work is being done in
the direction of creating a frame skew controller with fuzzy logic.

Keywords: trolley skew, crab, sensorless vector control, MATLAB Multibody, asynchronous motor, SIN-
AMICS, control, fuzzy logic.

Kholodniak Yu. S., Podliesnyi S. V., Kaporovych S. V. Simplified method of power calculation of plane
frames under conditions of forced oscillations // Herald of the DSEA. — 2018. — Ne 1 (43).

Analysis of existing methods of power calculation of beams and plane frames under the influence of forced os-
cillations is performed. It is shown that calculations of beams are not problematic. For such calculations there have been
developed both simplified methods, which use mathematical models of weightless beams with point masses fixed to
them, as well as more complex ones, which take into account the masses of the beams. The existing techniques for
power calculations of plane frames are based on complex two-dimensional mathematical models. Their implementation
requires in-depth mathematical training and complex computing facilities. Therefore, they are difficult to apply in ordi-
nary engineering practice. There are no simplified methods of power calculation of oscillating frames.

The purpose of this paper is to develop a simplified two-dimensional mathematical model of forced oscillations
of plane frames with subsequent application of this model to power calculations. The mathematical model proposed in
this paper describes oscillations of a weightless frame with a point mass and simultaneous action of vertical and hori-
zontal harmonic disturbing forces. The model is based on the method of forces, which establishes the relationship be-
tween the movement of the frame and the forces acting on it. Together with the model, dependences were obtained for
calculating resonant frequencies of the oscillating system. The completed developments allow to determine dynamic
characteristics of the oscillation process and to calculate frames for strength and rigidity. The methodology for this cal-
culation is implemented in the Mathcad 15 environment and has been successfully tested on a number of learning tasks.
The results of the work may be useful to students and teachers of technical universities, as well as practitioners who
perform power calculations.

Keywords: plane frame, forced oscillation, mathematical model, resonant frequency, power calculation.

Shevlyakov A. S., Bogdanova L. M. Research of methods, models and information technologies of Cus-
tomer Relationship Management is for the increase of efficiency of business processes that is sent to work with
clients // Herald of the DSEA. — 2018. — Ne 1 (43).

In the article investigational importance of application of information technologies in a management by an en-
terprise by means of CRM (Customer Relationship Management) software for the increase of efficiency business of the
processes sent to work with clients. Literary sources are analyzed from the point of view of classification of the systems
of CRM on functional signs and on the levels of treatment of information. The analysis of models is conducted for the
quantitative estimation of success of work with clients. The methods of withholding and acquisition of customers dif-
ferent firms are analyzed. It is an index of clean support (Net Promoter score, NPS) and index of quality of maintenance
of ESQi. The got information allowed to educe the basic concepts of subject domain and connection between them, to
educe the basic business processes of activity on withholding and acquisition of customers of firm. The structural-
functional model of PMC (program and methodical complex) is worked out for withholding and acquisition of custom-
ers. A model consists of context structural-functional diagram for a business process "Realization of methods of bring-
ing in and withholding of clients of firm". Such methodology allowed to present entrances and exits, participants of the
system, namely normative documents for realization of process, exit of business process. With the use of this methodol-
ogy such subprocesses of basic business process are also analyzed: creation of history of customer relationships, statis-
tical analysis of base of clients, statistical analysis of sales. The design of the system is conducted from the point of
view of precedents with the use of diagram of precedents. Precedents were created on the basis of association of scenar-
ios of subject domain, that is incorporated by the general aim of user. In a diagram precedents are plugged: work with
data about clients, receipts of history of mutual relations, work with information for clients, classification of clients,
analysis of activity of firm.

Keywords: CRM-system, relations with clients, business processes, precedents, personification, loyalty.



