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PucyHok 1 — CTpyKTypHas cXeMa MHKPOMpOLIECCOPHOT0 YCTPOHCTBa aBTOMAaTHYECKOTO 3allyCKa AM3€II TENI0B03a 2T3210V

[IuTanue yCTPOHCTBA OCYLIECTBIACTCA OT 6oprosoii cety Teruioo3a (bC) uepes MMITYJIbCHBIN fznox -
Tanms (IT), KOTOpbIH 0OECTIEYHBACT raTbBAHAHECKYIO Pa3BA3KY M0 MATAHMIO HUKOBOJIETHEIX Lernen UHTeN-
nextyansHo# (PIC16F628A) u untepdeicHol HacTeH (IN74HC245 u IN74HC652) yctpoiictsa. MHdopma-
LIAOHHBIE CUTHa/IbI NEPEAlOTCs YEPe3 ONTPOHHYIO ralbBAHHYECKYIO Pa3BA3KY (T'P). Ins BKIXOYEHHS UCTION-
HuTensHBIX yerpoicts (UY) nenons3osaHb! cuiossle kiniouH (K) Ha 6aze MOSFET Tpansucropos KI1737T.

Jloruka ynpaeieHus MHTEpQEHCHOM YacThO YCTPOWCTBa, 00paboTKa CHrHaIOB, MOCTYIAIOWKX Ha
BXO/Ibl, BbIPAGOTKA YNPABISIOUMX CHTHATIOB U151 UCTIOJIHUTE/IBHBIX YCTPOHCTB peaiu30Bata nporpamMMHo.
Pa3paGoTaHHOE YCTPOMCTBO GBLIO COGPAHO M YCTIELIHO UCTIBITAHO Ha JCHCTBYIOMEM MAKETe BEICOKOBOJIBT-
HoO# Kamepbl TeruioBo3a cepun 2TO10V.

V]IK 629.4

KOHLENIMA MOAEPHU3AIIMU MATUCTPAJIbHBIX TEIIVIOBO30B

3. . TAPTAKOBCKHH, C. A. MUXEEB
Vkpaunckas 2ocyoapcmeennas akademus xcene3Ho00pOICHO20 MPaHcnopma, 2. Xapvkos

B HacTosiiee BpeMs Ha JKeNE3HbIX I0pOrax 3KCILTyaTHpYIOTCS TEIUIOBO3bI, KOTOPBIE BHIPaGOTAIH CBOM
pecypc U TpeOyIOT 3aMeHbI Wi MoAepHU3auMi. OHUM U3 OCHOBHBIX Y3/I0B, KOTOPBIN MOPAIBHO U (H3H-
HYECKM YyCTapei, SBiseTcs Au3elib. [IpuMeHseMble Ha TErIoBO3ax SHEPreTUYECKHUe YCTAHOBKH B HACTOSILIEE
BpeMS ABNAETCS HE SKOHOMHBIMH (HH 10 PaCXOAy TOILTMBA, HU 1O 00CITY)KUBAHHUIO K PEMOHTY) M K TOMY e
Ha laHHBI¥i MOMEHT He BBIMYCKaKOTCS. AHau3 paboT MoKasas, 4To BO MHOTHX CITy4asx SKOHOMHYECKH Lie-
f1ecoodpasHee MPOBOANTE MOJIEPHH3ALIMIO WK PEMOHTOPH3ALIMIO IU3ENBHOMY TIOIB)XHOMY COCTaBY BMe-

CTO 3aKYITKX HOBOTIO. Hoa’romy AKTYaJIbHBIM SIBJIAETCA BBI60p THATa MOACPHMU3ALIUM 1A KOHKpPETHOTrO TeI-
JIOBO3a C YHETOM PETrUOHa €ro 3KCIUTyaTaiuu.

Uens paGoThi — paspaboTka KOHUENIMM MOZEPHHU3ALIMA MATHCTPATBHBIX TEMJIOBO3O.

Crenannpiii aHaIM3 CylIECTBYIOIMX AU3eNei 3apy6exHOro MPOM3BOCTBA MOKA3aJ, YTO B HACTOSIIEE
BpEMA U1 MOACPHU3ALMHM CYIIECTBYIOIIErO TATOBOIO MOABHKHOTO COCTABA HA JKEJIE3HBIX JIoporax Mupa
HCTIONIB3YIOT IM3E/IM PAsTUHbIX IPOU3BOUTENEH. OCHOBHBIMY M3 HUX SBIAIOTCA AM3€/H THITA J149 npous-
BoacTea Konomenckoro amsenb-cTpoutensHoro 3asona, Tima CAT npoussoactea Catterpiller, EMD GM

npoussoacTea [keHepen Motope u ap. Creayromum marom NpH BHIOOPE THUMA MOAEPHU3ALMM SBAETCH
OMpeJeneHye BrUia MONIEPHHU3ALIMH MaruCTPATBHBIX TETLIOBO30B,

Iblﬂ PCLIEHMS MOCTABICHHOM 3a/1auu TIPEII0’KEHA KOHUETLIUS MOZIEpHHU3aLUKn MarucTpajbHbIX TCIUIO-
BO30B HOBBIMHU aAu3ensiMu. OnHa 3aKJIFOYAETCA B TOM, YTO MOJCPHHU3ALMIO TEILUIOBO30B HOBBIMU AU3eJIIMU

4 pacxo/ibl B TEYEHUE KUIHEHHOTO LUMKIIa — MUHUMAaJIbHBIE

Tocnenoparensrocts peammsaunn npemnoxkeroi KOHUeNMM NeNUTCS Ha Clieyiolue ITarb:
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Ha riepBOM 3Tane OnpeenseTcs TEXHUIECKHH YPOBEHb JHEPIeTHHECKHX YCTaHOBOK. JU1s 3TOrO BBINO-
HAeTCS CHOP TEXHUKO-9KOHOMHYECKHMX XapaKTEPUCTHK JIN3ETEH, KOTOPhIE BOSMOXKHO MCMIO/Ib30BATE MPH MO-
JepHU3aiiK TeTioBo30B. C UCHONB30BAHUEM TEOPUHM MHOXKECTB ONpEJeNIeTcs HOMSHKIATYpa MoKasate-
Jieii, XapaKTepyu3yIOIKMX Au3eltb. [Toce 3Toro BEINONHAECTCS MPOLEIypa OTHECEHN X K PalMOHAIBHBIM U
MpPALMOHATEHBIM. B 3aBUCMOCTH OT KaTeropuy palMOHAIBHOCTH BHIOMPAIOTCS MPAMBIC WM PeyLUpo-
BaHHbIE OTHOILEHHS IO CEAYIOMM GopMynam:

kn,l=p/po; (1)
kn2=po! p, 2)

rjie p — 9MCNOBOM NapaMeTp AJIsi HOBOTO JIM3EJIs; Po — YMCIIOBbIE N1aPaMeTPbl GYHKLUMOHATIBHO OJIHOPOAHBIX
CYILIECTBYIOIMX [U3€Tel OTeUECTBEHHOTO WK 3apy0OeKHOro NPOU3BO/CTBA.

CriedyrOLMMy WAraMu SBJETCS ONMPEENICHHE METOa OLIEHKM TEXHUYECKOTO YPOBHS IM3€J14 M pacyeT
COOTBETCTBYIOLIETO KO DHUIIMEHTa TEXHUIECKOTO YPOBHSI.

Ha BTOpOM 3Tane OnpelesstoTCs TEXHUKO-3KOHOMUYECKUE TOKa3aTe TeNUIOBO30B C HOBBIMU /H3e-
JAMM ¥ MX TEXHUYECKHHA ypoBeHb. [T 5TOro MCronb3yloT METOMbI M MOZIEIIH TEOPUH KOHCTPYKIMM JIOKO-
MOTHBOB ¥ TEOPUH JIOKOMOTUBHOM TATH.

Ha TpeThem 5Tane Onpeessercs CTOMMOCTh XM3HEHHOTO LMKIIa MOJCPHU3UPOBAHHBIX TEIIOBO30B C
YHETOM PeruoHa WX JKCIutyaTaiyu. [Ipy 5TOM BBIIEISIOT TPH 3Tana KM3HEHHOTO LMKJIA: MPUOOpEeTeHue,
9KCIUTyaTalys U yTHIA3auus.

Ha ueTBepTOM 3Tare MPUHMMAETCs! PELeHHe TI0 BUTY MOIEPHHM3aLMK TeIUIoBo3a. [ljis 3TOro NpeylokeHo
BBeCTH KO3 (PUIIMEHT OleHKM 3b(EKTUBHOCTH MOJIEPHH3ALIH TETLTOBO30B, KOTOPbIH NpEACTABIISET CO00# Mpo-
13BeICHHE KOA(DHIIMEHTOB TEXHIMYECKOTO YPOBHS Ha OTHOCHTE/IbHYHO CTOMMOCTB JKU3HEHHOTO 1IMKIIa:

6
K. =1 G 3)

morep ~ © ' Texyp cnew
KL

re Kyonep — K0(GOHUIMEHT 3 DEKTHBHOCTH MOJEPHHU3ALMH TETUIOBO3OB; Krexyp — KOOQQHUUHCHT TEXHHYeE-

6 H
CKOro ypoBEA MO}IepHI/BI/lpOBaHHOFO TECIUIOBO3Aa, C)Kl.l 5 C)Ku — CTOUMOCTBH XXM3HEHHOI'0 IIMKJia COOTBCT-

CTBEHHO 06a30BOr0 ¥ MOAEPHU3UPOBAHHOTO TEILIOBO30B.

IIpe/ouTeHre OTIAETCS TOMY BHLY MOJEPHH3ALIH, /U1 KOTOPOro KOSQQUIMEHT MOJICPHHU3ALIMK TEIUIOBO3a
6y et Gornbiie. J[aHHy0 KOHUETILIIO MOKHO MCTIONb30BATh Kak /YISl MArMCTPa/IbHBIX TETIOBO30B JKEJIE3HBIX 10pOT
VKpauHbl, TaK ¥ U151 MOIEPHU3ALMM TETUTOBO30B MPOMBIILTEHHOTO TPAHCIIOPTA M YACTHBIX MPE/TPHATHH.

VK 629. 421.4

YCOBEPIIEHCTBOBAHUE CXEMbI TEHEPATOPHOI'O 3AITYCKA
TEILIOBO30B UMD3, PABOTAIOIIUX MO CUCTEME JIBYX EJIMHUIL

A. IT. ®AJIEH/IBILI, B. A. TATYEHKO, B. H. JOPOILKO, A. B. CALJIOK, A. JI. CYMIJOB
Vkpaunckas 20cyoapcnsenas akaoeMus Jceie3H000POICHO20 MPAaHChopma, 2. Xapvkos
JloneyKuii uncmumym Jcelie3HOO0PO*CHO20 mparcnopma, Ykpauna

TMo faHHBIM MPOBEICHHBIX MCCIENOBAHUHA TEIUIOBO3bI, paboTaiolie B BocTouHo# copTiposke cT. fcu-
HOBATasl, POM3BOAAT BHICTABIICHKE TI0€3/I0B B 3aNa/JHOC OTNPABJICHUE B KOTIMYECTBE 20-24 B cyTku. Bpems
BbICTaBEHUA cocTasiseT 10—12 MunyT. Takum 0Opa3oM, HeOGXOAMMOCTL B paboTe ABYX TEILIOBO30B B Te-
YeHHe CyTOK He mpesbimaet 3,5-5 vacoB. OcTabHOE BpeMs TEMJIOBO3bI OCYLIECTBIAIOT MaHEBPOBYIO pa-
GOTY, 17151 BBIMONIHEHHs KOTOPOM JOCTATOYHO OJJHOTO TEIIOBO3a.

OJHUM W3 HATpaBNeHUH SKOHOMMM JM3ENBHOTO TOTUIMBA Ha TEIUIOBO3aX, pabOoTaroMX MO CHCTeMe
JIBYX €/IMHMULL, fABJISETCS 060PYI0BAHUE HX CXEMOH, NO3BOISIOIIEH OCYIIECTBIATH 3aMyCK AU3€JIs OIHOTO U3
TENJIOBO30B OT reHEPaTOpa TEMIOBO3a ¢ paboTarolIeH 1U3eTb-TeHePATOPHON YCTaAHOBKOM.

Llens pa6GoThl YCOBEPILIEHCTBOBAHUE MPOLIECCa TEHEPATOPHOro 3arycka Teriopo3oB UYMDO3, paboratommx
10 CHCTEME JIBYX €/IMHHIL, pa3paboTaTh CXeMy OrpaHHU4eHHsl IyCKOBOTO TOKA M €10 NUIaBHOIO yBEJIMUEHHS.
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