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KocTpomckoii rocy1apcTBEHHBIN TEXHOJIOTHUYECKU YHUBEPCUTET

C yenvio nosviuieHUs 6vIx00a ONUHHO20 BOJIOKHA U COXPAHEHUSI €20
Kauecmeda npPeonoAHceHo ocyujecmenimo ONMUMUZAYUIO npoyecca
MexaHuyeckou o00pabomku mpecmvl HOCPEOCMEOM ABMOMAMUSUPOBAHHOU
cucmemsl pe2yiupo8aHus CKOPOCMU OBUNCEHUS MPAHCNOpmepa CYUUTbHOU
MAWUHbL U 4ACMOMbl 8PAWEHUs MPENAIbHbIX 0apabano8 MaIbHO-MPenaibHO20
azpecama. Ilpeonosicennulil aneopumm cucmemvl ynpasieHus, peaiu308aHHbll 6
cucmeme KOHI'PA®, npeononacaem npumeHeHue @as3u-pecyiamopa O0is

ONMUMUZAYUU HACMPOEK PECYNUPYEeMbIX NApaAMEmMpOos.

JUIMHHOE  BOJIOKHO,  BJIAXKXHOCTDL, TPECTA, CKOPOCTbDH
TPAHCIIOPTEPA, YACTOTA BPAILIEHUSA, ®A33U-PEI'YIIATOP,
AJII'OPUTM, PEXXVM PABOTDI

[loBbllIEHHE BBIXOJA IJIMHHOIO BOJOKHAa W YIYYIIEHHE €ro KayecTBa
SIBIIIETCS aKTyaJlbHOM 3a/ayei, CTOSIIECH B HACTOSIIEEC BPEMs MEPEN OTPACIbIO
nepBUYHON 00paboTku yibHA. ONHUM K3 BO3MOXKHBIX €€ PEIICHUN SBISETCS
CO37aHME CHUCTEMBbI ONTUMHU3AIMHN PEKUMOB OOpAOOTKM JHHSIHOW TPECTHl HA
MSUIBHO-TPENAJIbHOM arperare B 3aBUCUMOCTH OT HM3MEHEHHUS €€ CBOMCTB.
W3y4eHnro 3TOro BoIpoca MOCBSIIeH psija padot [1-6], omHako 10 HACTOAIIETO
BPEMEHM HE pelleHa MnpolJjeMa YNpaBIeHUsT TEXHOJIOTUYECKUM MPOLECCOM
TpENaHus JbHA [IPU OJHOBPEMEHHOM BO3JCUCTBUU HECKOJIBKUX BO3MYIIAIOMINX

bakTopoB.



N3BecTHO, YTO pexuM OOpabOTKH JIBHIHOM TpPEeCcThl BO MHOI'OM
OTpeNeNsaeTCsl 4YacTOTOM BpallleHUs TpenadbHbIX O0apabaHOB U CKOPOCTHIO
MepeMeIleHus Marepuasia B pabodeil 30HE (CKOPOCTBIO  3aKHUMHOTO
TpaHCIopTepa TpemaabHoW MamuHbl) [/]. C  TOYKM 3peHus KadecTBa
00pabaTbIBa€MOTr0 ChIpbsS Ba)KHBIMU SIBJISIIOTCS KaK reéOMeTpUYecKre U (hU3UKO-
MEXaHWUYECKUE XaPAKTEPUCTUKU JILHSHBIX CTEOJIeH, TaK U PsAJl XapaKTePUCTHUK
cnos  Tpectbl. OJHMM U3  TEXHOJIOTUYECKH  BaXKHBIX  IapaMeTpPOB
nepepadaThIBAEMOTO CJI0S SBJISIETCSI €r0 BIAXKHOCTD.

B mpakTtudeckoit pabore TexHosoruueckuii 3pdekT mporecca TpenaHus
OIICHUBAETCSI KOMILJIEKCHBIM TapamMeTpPOM — BBIXOJOM JIJIMHHOTO BOJIOKHA TMPH
OJIHOBPEMEHHOM KOHTPOJIE MacCOBOM JOJIM KOCTPHI B HEM. [Ipu 3TOM BimsiHUE
BJIQXKHOCTHU Ha XOJ 00ECKOCTPUBAHUS BOJIOKHA MOYKHO OLICHUTH MO MU3MEHEHHIO
cojiep>kaHusi B HEM KOCTpBI, a BIUSHHUE Ha CTENEHb IMOBPEKJICHHOCTH — TIO

CHIDKEHHIO BBIXOJ1a YHUCTOro MaTepuana [3].

OgHuM U3 HalpaBieHUW YNpaBIEHUS TMPOIECCOM CYIIKA TPECTHl B
cymwibHOM MamubHe (CM) sBaseTcss HW3MEHEHHE NPOAOJIKUTEIBHOCTU
npeObIBaHUsI MaTepuaja B 30HAX CYIIKM MyTeM BapbHUPOBAaHUS CKOPOCTHU
TpaHCIOPTEPA, MEPEMENIAIOLIET0 MaTepUail BIoJb Hee. CKOPOCTh TpaHCIIOpPTEPA
MOKET PEeryJupoBaThCS B PA3NIMYHBIX JHANa3oHaX B 3aBUCMMOCTH OT THUIA
MaruHbl. CleayeT OTMETUTh, YTO Ja)e HeOOJbIIoe 3aMeIJIeHnEe TIepEeMEeICHUS
apHOTpecThl B CM BeleT K U3MEHEHUIO €€ BIaXXHOCTU. OHAKO 3HAYUTENBHOE
U3MEHEeHHe  ckopoctu  TpaHcmoprepa CM  cka3piBaeTcss  Ha €€
MIPOU3BOJUTENLHOCTH, YTO MOXKET HAPYLIUTh MOTOYHOCTh TEXHOJOTMYECKOIO
npoiecca JMHUM TOJNYYEHUs IJIMHHOTO BOJIOKHA. M3BECTHO, YTO OJHUM U3
TpeOOBaHUM, IPEIBABISIEMBIX K CTEOJICBOMY CIIOI0, MOCTYMAIOIIEMY B MSUTHHO-
TpenanbHblil arperat (MTA), sBisieTcsi ero HenpepblBHOCTh. C 3TON TOYKHU
3pEHHs] Ba)KHO OMNPENENUTh MPEEbl PEryJIHUpPOBaHUs CKOPOCTH TpaHCIOpTEpa

CM, xotopeie obecnieunBasii OBl BBITIOJIHEHHE 3TOTO TpeOoBaHUSA. BakHBIM



ABJIAETCSI HE TOJBKO COXPAaHEHHE HENPEPBIBHOCTH CTEOJEBOTO CJIOS, HO H
HEJIOMyIIeHNE O00pa3oBaHUsl 30H CIrPY)KUBaHUS MOJACYLHIEHHOM TPECThl Ha
yuactke CM—-MTA. B 3TOM ciiyyae TepseTcs CMBICH YNPABICHHUS MPOLECCOM
CYILIKH, MOCKOJIbKY JIEH SIBJISIETCS TUTPOCKONUYHBIM MAaTEPUAIIOM M BIIAXKHOCTH
TPECTBl MOJKET JOCTaTOYHO OBICTPO H3MEHUThCS B 3aBUCHUMOCTU OT
TEMIIEPaTYpPHO-BIAXKHOCTHOTO peXUMa Bo3ayxa paboueil 3o0Hbl. WTak, mnpu
CO3JaHUM CHUCTEMbl YIPABICHHUS PEXKUMOM OOpaOOTKH TPECThl BAKHBIM
ABJISIETCS «CUHXPOHM3ALMS» CKOPOCTHBIX pPEXUMOB TpaHcnoprepa CM u
pabouux opranoB MTA, B 4acTHOCTH, YAaCTOThI BPAIllEHUsI MSJIBHBIX BaJbIOB U

CKOPOCTH 3aKUMHOT'O TPAHCIIOPTEpPaA TpGHaJIBHOﬁ MallnHBbI.

OnHUM U3 JIETKO PeryJupyeMbIX apaMeTpoB TpenaibHON MamuHbl MTA
SBJSIETCS 4YacTOTa BpalleHus TpenaibHbIX OapabanoB. B  pesynbrare
MHOTOUYHCJICHHBIX HUCCIICIOBAHUMN ISl CBHIPhSI KaXKJIO0TO THMA (OTINYAIOIIErocs
0 Py TEOMETPUUYECKUX U (PU3MKO-MEXaHUYECKUX XapaKTEPUCTHK cTeOIieil)
OIpe/IeNIeHbI ONTUMAJIbHBIC YaCTOTHI BpAIllEHUs TpenalbHbIX OapabanoB [7-10].
OnHako yCTaHOBJIEHO [7], 4YTO «C yBEJIMYCHHEM YacTOThl BpAICHUS
TpenaJbHbIX 0OapabaHOB paspymiaronias CHOCOOHOCTh BO3JAEHCTBUN pacTeT
ObicTpee, YeM CKOpPOCTh Tpolecca obeckoctpuBanusi». I[loatomy mpu
yIPaBIEHUU TPOIIECCOM TpEMaHus MpaBUIbHEEe ObLIIO Obl OPUEHTHUPOBATHCS Ha
KOJIMYECTBO BO3JECHCTBUI, BOCIIPUHUMAEMbBIX MATEPUATIOM, — XapPAKTEPUCTHUKY,
(GYHKIIMOHAIBHO ~CBA3aHHYI0 KaK C YacTOTOM BpaIlleHUs TpenalbHBIX

0apabaHOB, TaK U CKOPOCTHIO 3AKUMHOTO TPAHCIIOpTEpa TPENaabHON MAIINHbI,

K =i,i,L,

rae K — konmaecTBo BO3AeHCTBUM, €]1.;

I} — YMCIIO TpemajabHBIX 0apabaHOB, YYAaCTBYIOIIMX B 00pabOTKE OIHOTO
KOHIIa TOPCTH, IIT.;



I, — 9rcio pabovYrx KPOMOK Ha 0JfHOM OapabaHe, IIT.;
Ls — paGouas qyriHa OMIIBHOM IJIAaHKH, M;

-1,
Ng — YacToTa BpalleHUs TpenaabHbIX 0apabaHOB, MUH

Vip — CKOPOCTb TPAHCIIOPTEPA TPENAIbHOW MAIIMHBL, M/MUH.

CornacHo [7] «mmo cBoeMy BIHMSIHMIO Ha XOJ Ipolecca 00eCKOCTPUBAHHUS
KOJIMYECTBO  BO3JIEUCTBUI MPUMEPHO PABHOLIEHHO 4YacTOTE€ BpalleHUs
TpenajbHbIX 0apabaHoB. ... C TOYKU 3peHUSI COXPAHHOCTH BOJIOKHA 100MBATHCA
HY’)KHOM 4YHCTOTHI BOJIOKHA OoJyiee 11eJ1eco00pa3HO MyTeM YBEJIWYEHUs
KOJIMYecTBa BoO3AeHCTBU». Takum o0pasom, miisg J0OOTO TUMA TPECTHI
CYILIECTBYET COUYETAHME YACTOTHI BPAIICHHS TpeNnajbHbIX 0apabaHOB U CKOPOCTH
3KMUMHOTO  TpaHCHopTepa, oOOecneuMnBaronee ONTHUMAIbHOE KOJIMYECTBO
BO3JICHCTBUI Ha oOpabaThiBaeMbli MaTepuaq W HAWIydllue pe3yiabTaThl
nepepabOoTKU — MaKCUMAaJIbHBIN BBIXOJ JJIMHHOTO BOJIOKHA IPU COXPAHEHUHU €0
kauecTBa. Co3aBaeMble CHUCTEMBI aBTOMATHYECKOIO YIIPABJICHUS IPOLECCOM
HOJy4YeHHUs] JJIMHHOTO BOJIOKHA JOJDKHBI OO€cleyuBaTh CBOEBPEMEHHYIO
peaNM3alulo0 ONTUMAJIBHOIO KOJIMYECTBA BO3ICHCTBUN Ha Marepuan IpH
U3MEHEHMH €r0  CBOMCTB, CYIIECTBEHHO HE M3MEHSS IIpU  3TOM
INPOU3BOJUTEIBHOCTh TEXHOJIOTMUECKOTO OOOpYJOBaHUS U HE Hapylas

ITOTOYHOCTH IIponccca.

Takum 00pa3oM, BO3MOXKHO CO3JaHHE CHCTEMBI C JBYMS yYIPABISIEMBIMH
napaMeTpaMu — CKopocTh TpaHncnoprepa CM u yacToTa BpalleHus TpenaibHbIX

OapabaHOB.

OnHoll W3 BaXHBIX 337a4 B MOJCJIMPOBAHUHU MPOLECCOB MEPBUYHOU
nepepadoTKu JibHA SIBJIETCS OMpENICNICHUE XapaKTepa TUHAMHUKH MEePEeXOAHBIX
MIPOIECCOB TIPU M3MEHEHHM TEXHOJIOTMYECKHUX HACTpoeK oOopymoBanws [11].

HJISI peUICHUA ATOM 3aga4d BO3MOKHO IIPUMCHCHHC KaK MATCMAaTHYCCKHUX



Mozeneld B BuAe IUpPepeHIHaTbHBIX YPAaBHEHUN U NEepeaaTOYHbIX (YHKLHA,
TaK U MMUTALMOHHBIX MOJIeJied Ha OCHOBE COBPEMEHHBIX MPOTPAMMHBIX
CPEICTB YHUCJIEHHOrO0 MojenupoBaHus. [lepBblii moaxon mnoapa3ymeBaet
XOpolllee 3HAaHHWE IMPOILIECCOB, MPOUCXOMASIIUX BHYTPU TEXHOJIOTHUYECKOrO
o0opyaoBaHUs, BTOPOM METOJ TMO3BOJIIET KOMOMHUPOBATH PE3YNbTATHI
TEOPETUYECKUX MCCIEAOBAaHUN C IKCIIEPUMEHTATBLHBIMU JAHHBIMU U TIO3TOMY B
HAIlIeM cllydae aBisgeTcs Hanbosee yJ0OHbBIM.

OnpenenuM Te ycloBUS M JOMYUICHUS, KOTOpbIe OYIyT 3aI0)KEHbI B
MOJIeNIb TIpolecca TpenaHusi. byaem cuuTtath, YTO MEPEXOIHBIM MpoIecc IO
BBIXOJHBIM TapamMeTpaM (BBIXOJ JJTMHHOTO BOJIOKHA M COJEp>KaHHUE KOCTPHI)
0OyCJIOBJIEH COOTBETCTBYIOIIMMH TEPEXOJHBIMU MPOLIECCAMH IO BXOJHBIM
KOOpJMHATaM, U  JBIWKEHHE CHUCTEMbl MNPOUCXOAUT 10  N-MepHBIM
MOBEPXHOCTSIM, I7ie N — KOJIMYECTBO BXOAHBIX KOOPAUHAT (TO €CTh MapaMeTPOB
yIpaBjeHUs: U Bo3MyIieHus). [I[puMepoM Takux MOBEPXHOCTEH MOXKET CIYKUTh
cucTeMa ypaBHEHUH, MOydeHHas sMmnupuuecku [3].

[IpennokeHHBIA aITOPUTM YNPABIEHUS TEXHOJOTUYECKUM IPOIIECCOM
MOJIYYeHUS JJIMHHOTO BOJIOKHA IO MPUHIMIYY KOMIIEHCAIIMM BO3MYIIEHHUS C
ONEepaTUBHON KOppeKuuen HacTpoek peanusoBaH B cucteme KOHI'PA® (nanee
KOHI'PA®), npeanaznaueHHOM AJis pa3pabOTKH alrOpUTMOB YIIPABICHUS IS
npudopoB komriekca KOHTAP. IIporpamma aet mosib30BaTesnto BO3MOKHOCTD
HAa  JOCTYMHOM  TEXHOJOTMYECKOM  SI3bIKE  (DYHKIMOHAIBHBIX  OJIOKOB
3amporpaMMUPOBATh CBOIO 3329y WM BbIOpaTh Hanbosee OJIM3K0e pelieHne us3
npeajiaraeMoro Habopa TUITOBBIX MMPOEKTOB.

C mnoMoupl0  HMMHUTAMOHHOM  MOJENHM  MOJYYEHbl  MEPEXOIHbIE
XapaKTepUCTUKN OOBEKTa YIpaBICHUS IO TapaMeTpaM BO3MYIICHHUS H
yrpasieHust (puc. 1-4). DTo TO3BOJUT B JAJIbHEUIIEM IPOBOJIUT PaCUYCTHI

OIITUMAJIBHBIX HACTPOCK N MHBIX ITapaMCTPOB ABTOMATHYCCKHUX PEIryJIATOPOB.
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Pucynok 4 — Peakius o0bekTa (M3MEHEHHE CKOPOCTH TPETAITBLHOTO
OapabaHa) Ha CTYIIEHYATOE BXOIHOE BO3/ICHCTBUE 3 (M3MEHEHHUE BIIAKHOCTH
TPECTHI) 110 MapaMeTpaM yIpaBiieHHs | u BO3MylIeHUs 2

Kak u B nmo00#l TpaguIlMOHHON CHCTEME, B COCTABE MOXHO BBIJICIUTH
VIPABISIONIYI0 YacTh — CHCTEMY VIpaBICHUS, U O00BEKT ympamieHus [12].
OObexTamu ympaBieHUs BeIOpaHbI dnekTpoasuratenu MTA u TpaHcmopTepa
CM. K perynupyembIM nmapaMeTpamM OTHECEHBI BIaXKHOCTb JIbHOTPECTHI, YaCTOTA

BpallleHUsI TpenajibHOro OapabanHa u ckopocth TpaHcnoprepa CM. Cucrema



yOpaBJEHUS COCTOUT U3 YEThIpeX OJOKOB: (ha33u—perynsarop, OJOK MamMmsTH,

0JIOK mepenauu ynpasieHus v 0JI0k aHanu3a (puc. 5).
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PucyHnok 5 — Anroput™ paGoThl CUCTEMBI YIIPaBICHUS
C IPOCTHIM MOJKIIFOUEHUEM TPaHCIIOpTEPA

[Ipu peanuzanuu cucTeMbI ¢ MPOCTHIM MOAKIIOUEHHEM TpaHcnopTtepa CM
(puc. 5) TpaHcCHOpTEp BKIKOYAETCA MO KOMAaHJE CHCTEMbl U pabOTaeT B
HeperyinupyemMom pexume. Ilpu peanuzauuu  CHUCTEMBbI € MOJKIIOUEHUEM

TpaHcmopTepa (puc. 6) CKOPOCTh TpaHCIOpPTEpa SBISAETCS PETYIUPYEMOM.



KOHTpOnb BIAXKHOCTU MPOU3BOAUTCS NAaTYUKOM, YCTAHOBJIEHHBIM Ha BBIXOJE
CM, no pe3ynbTaTamM KOHTPOJI BBIOMPAETCS YAaCTOTa BPAILIEHUS TPEMATIbHOIO

Oapabana.

( Haugano )
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Hamiune sanucu

h 4
CpaBHeI-me MOy YEHHOTO M OITH-
MAaJIbHOI'O SHaY€HH A BIIAXHOCTH
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BrIGOp CKOPOCTH TpAHCIIOpTepa
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>
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I
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6
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Bribop cKOpOCTH TpenansHOro 14
bapabana

'

Pucynox 6 — Anroput™ paGoThl CUCTEMBI YIIPaBICHUS
C peryIupyeMoi CKOPOCThIO TPAHCTIOPTEPA

3arnuch B MaMITh
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Peanuzanus aNropuT™Ma yIPABJICHUS B pEryaupyeMbIx
AJIEKTPOTEXHUUCCKUX CUCTeMax Bo3yaraetcs Ha (azzu—peryistop (PP) [12].

CBopa npaBuil 11 BapuaHTa (a33u—ynpaBieHUs: ¢ TpeMsl BXOIHBIMU (X1,
X2, X3) W ABYMsI BBIXOAHBIMH ()1 »2) TEPEMEHHBIMU MPEACTaBIECH B BUJE
Tabnuibl npaBui (puc. 9). Kaxnas u3 Tpex BXOJHBIX NEPEMEHHBIX UMEET LIECTh
tepmoB (D1, D2, D3, D4, D5, D6), a BeixoaHbIe MEPEMEHHBIE, SBISIIONIAECS
ynpasistomum Bo3aericteueM, — neBsath TepMoB (NB, NK, NM, NS, Z, PS, PM,
PK, PB).

FVEAWUNE
DI | D2 | D3 | D4

Qﬁ = z NS | NM | NK | NB
r-l
i o Ps Z | Ns | NM | NK | NB
X _ ,
L5 - P Ps Z NE MM NE
d: —_
= .
3 2 PK | PM | PS Z | Ns | NM
"'&! { A FE FR PM Ps Z W5
WO
:! & FB FK PM P5 £

x:|

i
+

B\L B2 B3 B4 B3 Bo B7 B& B
NB NE NM NS Z PS PM PK PB v

Pucynok 9 — TabnuyHoe npeacTaBieHne anropurMa (pa33u—peryaInpoBaHus
CMEIIIAaHHOW CUCTEMBI 110 KOOPAMHATAM YacTOTa BPAlEHUS TPEMAIbHOTO
Oapabana (x1) u CKOPOCTH 3AKMUMHOTO TpaHcTopTepa (X2)



12

[Ipennoxennslidi u peanuszoBaHHbll B cucteme KOHI'PA® amroputm
(az3u-peryaupoBaHus IpelycMaTpUBaeT HaJau4ue OJ0Ka Nepeiay yrpaBieHus
(BITY) nmns ananu3a 3aJarolIMX 3HAYEHMM, 3alMCAHHBIX B MaMsTh, pa3roHa

JBUTATENIEH 10 HEOOXOIMMOW CKOPOCTH 3a MHUHUMAJBHOE BpeMs U Tepeaaya

yrpasieHus peryistopy (puc. 10).

3anawlllee Bo3OeicTENE
TpenansHoro Bp-Ha

Janawiues
Ha Bp-H

3anatlles BOIASHCTBNE
TpaHcnopTeEpa

Sagarwee
YACTOTa BPaLLeEHMA Ha Tp-p

TpenaneHoro Bp-Ha

CKOPOCTE TPaHCNopTEpa

AINP[1] [ xomnnekc | Ha per-p B
AINP[Z]
AINP[3] ADUT[1] AINP[1]
AINP[4] ADUT[Z] AINP[Z]
DINF[1] DOUT[L IDINF[1] ADUT[1]
DINP[2] DOUT[Z DINP[2] ADUT[2]
- AINP[3] AOUT[3]
BhIX0O C perynAtopa Bp-H | AINP[4] ACAIT[4]

Ha per-p T

BbIX04 © pErYNATORA TR-P

Pucynoxk 10 — biiok nepenayuu yrpaBieHuUs

AHanu3 curHaiaoB u3 0j10ka maMsaTH 1o3BoJsAT BITY onpenenuts, B Kakom
peXuMe OH JoJDKeH paboTaTh. Paznuuarot 4 pexuma padotst BITY:

Pexxum 1. Pasron ¢ «0» COOTBETCTBYET PEKUMY «OTCYTCTBUSI 3allUCU B
MaMsTH;

Pexxnm 2. Pa3rod ¢ «3agaHHOTO B MAMSTH 3HAYCHUSY;

Pexxum 3. 3amyck TpaHcmopTepa ¢ 3aaHHOW CKOPOCTHIO;

Pexxum 4. Ilepenaua ynpasnenust OP.
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Taxxe B cHcTeMe MPEIyCMOTPEH OJIOK CIIEKEHUs 3a pPa3rOHOM,
KOHTPOJUPYIOIIUNA HW3MEHEHUE YacTOThl BpAILEHUA TpenaJbHOro OapabaHa U
ckopoctH Tpa"cnoprepa CM. Kak TOIBKO CKOPOCTHBIE MapameTPhl CTAHOBATCS
PaBHBI 33JaI0IINM BO3/AeicTBUsIM, cpadaThiBaeT BIIY. IIpu paBeHCTBE pasHOCTH
3HaueHui ckopoctei Hynto BITY u noakmouaet k padore OP.

PaccMoTpuM mopsioK pabOThl CHCTEMBI B KaXJAOM M3 BO3MOXHBIX
PEXKUMOB.

Cxema ¢ npocmvim noOKI0UeHUeM Mmpancnopmepa.

Peowcum 1. Tlpn ycranoBke nanHoM cuctembl Ha MTA cucrtema He
COJIEPKUT B MaMATH UHPOpMALMHU. DTO COOTBETCTBYET | pexxumy padotsl. BITY
nepenaet ynpasieaue OP (4 pexxum padotst BITY).

Peosxcum 2. B nponecce paboTel crucTeMa 3allOMUHAET 3HAYEHUSI YacTOThI
Bpaienus TpenainsHoro 6apadana (CKB). [Tocne octanoBa MTA Heobxoaumo ¢
NyJbTa BBECTH 3HAUYEHHUE BIIAXKHOCTU JILHOTpPECThl. BlIOK mamsiTu omnpenenut
Hanuuue 3anucu U BblaacT 3HadeHue CKDB, mocne momyuyenust koroporo BITY
MOJIaeT YMPaBISIOMIUNA CUTHAJI W pa3roHseT OapabaH 10 3alaHHON YacTOTHI.
[Tocne gero BITY nepeiiaer B 4 pesxxum pabOTHI.

Peoicum 3. Kak Tonpko 6apabaH pa3roHseTcs 10 HEOOXOIMMOM 4acTOTHI,
BKitoyaercss Tpancnoprep CM. JlpHOoTpecta mnpoxoauT Bce 30HbI CM, Ha
BBIXOJ/IE M3 KOTOPOM €€ BIAXXHOCTh KOHTPOJIUpYyeTCs naruyukoM. Mabopmanms ¢
JaT4dKa CYUTHIBACTCS CHUCTEMOW M TPU HEOOXOJUMOCTH MPOUCXOIUT
[IepEPETYIUPOBAHUE CKOPOCTH.

Pesxcum 4. Dtomy pexumy coorBerctByer pabora @OP. Ilocne
BBITIOJIHEHUS 3a/IlaHHBIX onepaiuid BITY Bcerna nepexoaut B 4 pexxuM.

Cxema ¢ nooxknouenuem mpaHcnopmepa.

Peosicum 1. 1lpn ycranoBke nanHou cucrembl Ha MTA cucrema He
COJICPKUT B aMsITH HHPOpMAIHH. ITO COOTBETCTBYET | pesxkxumy pabotsl. BITY

nepenaet ynpasienue OP (4 pexum padotsr BITY).
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Peosicum 2. B npouiecce paboThl cucTeMa 3allOMUHAET 3HAYCHUS! YaCTOTHI
BpanieHus tpenaibHoro 6apadana (CKB) u ckopoctu tpancnoprepa CM (CT) .
ITocne ocranoBa MTA HeoOXoaumo ¢ MyjbTa BBECTH 3HAYEHUE BIIAXKHOCTH
JBHOTPECThl. BIIOK MamsTH oOmpeneNuT Haluyue 3amuch, a OJIOK aHamu3a
onpenenut CT mng moaydeHUs: JBHOTPECTHI ¢ ONTUMAIBHBIM ISl TpemaHus
3HaucHueM BiaxHocTH (12-14%). IlomyumB 3nauenme CT, BIIY mnomaer
YOPABJISIONIMN CUTHAT W Pa3rOHAET TPAHCIOPTEP 10 3aJaHHOM CKOPOCTH.
ITocne ywero BIIY mepenact ynpasnenue tpancrnoprepom ®OP u nepeiiger B 3
PEKUM.

Peoswcum 3. Kak TOJBKO C JaT4MKa BIIAXKHOCTH, YCTAHOBJIEHHOT'O Ha
Bbixosie CM, HauHyT nocTynaThk 3HaueHus, bITY onpenenut Hanuuue 3amnvicu u
pasroHuT OapabaH 10 HYXHOW YacTOThl BpamieHus. OJTHOBPEMEHHO C ITHUM
OTCJIC)KUBAS BIIAYKHOCTh JIBHOTPECTHI U PETYJIUPYsS CKOPOCTh TpaHcnopTepa. Kak
TOJIbKO OapabaH OyneT pa3orHan A0 HeoOxoaumoit yactotel, BITY nepetiner B 4
PEKUM.

Pesicum 4. Pexumy pabotel 4 coorBeTcTByeT pabora DP. Ilocne

BBITIOJIHEHUS 3a1aHHbIX onepanuii BITY Bcerma nepexoaut B 4 pexxuM paboThI.

CrnemyeT OTMETHTh HAJIMYHME B CHCTeME OJIOKa aHalih3a YIPaBIISIONIUX
BO3JCUCTBUH, KOTOPBIM CPAaBHUBACT BBIXOJHBIC YPABISIONIME BO3IECHUCTBUS
(puc.11). Korma oHM CTaHOBATHCS paBHbI HYJIO, CHCTEMa OKa3bIBA€TCS B
ycTaHOBHBIIeMcs pexkume. [locme dero 0ok pasperiaeT BHECTH M3MEHEHUS B
MaMsITh W 3alucaTh YCTAaHOBUBIIEECS 3HAUYCHHE CKOPOCTH TpaHCIOpTEpa HU

94acTOTHI BpAIllEHUs TpenaibHOro OapabaHa.
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YyNp Bo34 Ha Tp Bp-H

yNp BO3O H3 CKOp Tp-pa

1 BbIX0OO ONWH BONOKHA

Pucynok 11 — biok aHanu3a ynpasisirolinX BO31€MCTBUM

BoIBOABI
1. ObGocHOBaHa I1EJIECOOOPA3HOCTh CO3J]aHUSI CHUCTEMBI YIIPABICHUS
IIPOLIECCOM TOJIYYEHUS JJIMHHOTO JIbHSHOTO BOJIOKHA C JABYMS YIPaBIISIEMbIMU
IapamMeTpaMu — CKOPOCTb TPAHCIOPTEPA CYIIWIBHOM MAIIWHBI M 4YacToTa

BpallleHHsl TpenaabHbIX OapadaHoB.

2. IlpemycMoTpeHHass cHCcTeMa COXpAaHEHMsI [aHHBIX OOecreurBaeT
BBICOKMI PE3YJbTAT MEPEPETYIUPOBAHUS 3a CUET OIPEACIICHUS ONTUMAIBHOIO
pexxkuma paboTel. Takoil TOAXON TMO3BOJIAET HCHOIL30BaTh CTaHIAPTHHIC
pYy4YHBIE BIaroMepbl U BBOJAUTH MH(GOPMAIMIO O BIAXKHOCTH JBHOTPECTHI OJIUH
pa3  Havanme pabOThl MOTOYHON IJIMHUM JHMOO PEryIupoBaTh BIAXKHOCTH
JIBHOTPECTBI MOCPEACTBOM YIPABICHUS CKOPOCTBIO TPAHCIIOPTEpPA CYIIMIBHOU
MalIuHbl, JOOWBAsICh ONTUMAJBHOTO 3HAYCHHUS BIAXKHOCTH, YTO BEIET K

YBCIMYCHHUIO BbIXOJa JJIMHHOI'O BOJIOKHA.

3. B ciywae oTcyTcTBUS HEOOXOIUMOTO OOOpPYAOBAHMS, TTO3BOJISIONIETO
MCIIOJIb30BaTh BECh TMOTEHIIMAT CHUCTEMBI YIPaBJICHUS, OTIEIbHBIE YaCTH
CUCTEMBI OTKIIFOYAIOTCSI WU TEPEBOSATCS B PEXKHUM CICKCHHS, YTO HE BIUSET

Ha paboTy caMOl CHUCTEMBI.
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