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OBILIUE YKA3AHUA

JlaGopaTopHBIN MPaKTUKYM IO AUCIUIUIMHE “ ABTOMATH3aIMs U MUKPOTIpOIlec-
COpHasi TeXHUKA" COCTOUT U3 BOCHMH JIaOOpaTOPHBIX paboT.

OcHOBHOe BHUMaHUE YJEJseTCs M3yUeHHI0 aBTOMaTH3allud Ky3HEUHO-
ITAMIIOBOYHOTO TPOU3BOJICTBA U O0OpPYAOBaHUS, JIEMEHTOB CHCTEM YIIPaBJICHHUS
MPOMBIIIUIEHHBIMUA pOOOTaMH, MPUHLHKIIOB PadOThl U MCCIEJOBAHUIO X XapaKTepu-
CTUK, U3YUEHUIO OCHOBHBIX KOMIIOHEHTOB MHUKPOIPOLIECCOPHON TeXHUKHU. JlJisi BbI-
MOJTHEHUs paboT yueOHas rpynmna AeuTcs Ha Opuraabl o 3-4 yenoBeka.

[Tpu moATOTOBKE K BHITTOJTHEHHUIO KaXKIOH pabOThI CTYIEHT JTOJDKEH W3yUUTh CO-
OTBETCTBYIOIINE TEOPETUIECKUE Pa3/eiIbl TUTEPATYPHI, YKa3aHHOW B y4eOHOM IIJIaHe,
03HAKOMUTHCS C OMKCaHUEM JTabopaTOpHOI paboThl, COCTAaBUThH TAOIUIIbI JJISl 3alUCH
pe3yJbTaTOB, YCBOUTH TMIPaBUIa TEXHUKH 0€30MMaCHOCTH TIpH paboTe ¢ mpudopamu u
YCTPOUCTBaMH.

[To xaxmol sabopaTopHOil paboTe CTYIEHT COCTaBIISIeT WHIAWUBUIYaJIbHBINA OT-
YeT, KOTOPBIH JOJHKEeH COZepKaTh MPUHITUIHAIBHBIC CXeMbl U Pe3yIbTaThl UCCIIE0-
BaHMIi B BUJe TabNuL, cxeM, rpaduKoB, BBIMOJHEHHBIX KapaHIalllOM C TPUMEHEHHEeM
YePTEKHBIX MPUHAJIE)KHOCTEH.

Ot4eTsl 0hOPMIISIIOTCS B OTIEIBHBIX TETPasix, MO0 Ha OTAENbHBIX JucTax. B
KOHILIE OTYeTa MPUBOJATCS BBIBOABI, CHOPMYIHUPOBAHHBIE CTYJEHTOM CaMOCTOSITENb-
HO.

[Tepen nauagom paboOThl KaXXIbIH CTYIEHT OJDKEH MPOWTU CHelualbHbIA WH-
CTPYKTaX I10 TeXHHUKe 0€30MacHOCTH y TperoaBaTes Win JabopaHTa.

CioBapb BeTpedyaomuxcesl aHIJIOSI3bIYHBIX a00peBHATYP

BI1OS (Basic Input/Output System) — 6a3oBast cucTemMa BBOj1a-BbIBOIa

CPU (Central Processing Unit) — rieHTpaibHbIi IPOLECCOP

DIMM (Dual In-line Memory Module ) —moyiib maMsiTH ¢ yABOEHHBIMH BBIBOJIaMHU
DIP (Dual In Package) — nByxpsinHoe pacrnoyioxkeHreM BbiBojioB (Turt BUC)

FDD (Floppy Disk Drive) — nrckoBo riOKHX MarHUTHBIX THCKOB

HDD (Hard Disk Drive) — auckoBo1 5KeCTKMX MAarHUTHBIX JHCKOB

SCSI (Small Computer Systems Interface) — nntepdeiic MajabIX KOMITBIOTEPHBIX CH-
CTeM

SIMM (Sngle In-line Memory Module ) — Mmoays TaMsSTH ¢ OTHOCTOPOHHUMH BbI-
BOJIaMU

RAM (Random Access Memory) — maMsTh ¢ IpOU3BOIBHBIM gocTyIoM, (O3VY)

RLL (Run Length Limited) —orpanuuennas rimyouna 3amucu, (tun HMJI)

ROM (Read Only Memory) — namste ToabKko ais urenus, ([13Y)

VLB (Video Local Bus) — jnokanbHas BUeOIlIMHa, UHTepdeiic, Apyroe Ha3BaHHUE
VESA

PCI (Peripheral Components Interface) —unrepdeiic nepudepuitHeIx yCTPORCTB



JlabopaTopHasi padora Ne 1
AnnapaTHoe o0ecneyeHue KOMIbIOTepa

Llenas paboThl — HAYUUTHCSI ONPEIENSITh CUCTEMHBIE PECYPChl  BBIYMCIUTENb-
HBIX CUCTEM, MOJIy4YNUTh HaBbIKK oOpaileHus ¢ komnoneHtamu [1K, onpenensts Tvn u
XapaKTEepUCTUKUA YCTPOMCTB OCHOBHOW M [JOIOJIHUTEIBHON IAaMATH KOMIIBIOTEPA,
03HAKOMHTBCSI ¢ OCOOGHHOCTSIMH UX PaOOTBl U YCTAaHOBKH, M3YUUTh CIIOCOOBI TOJ-
KJIIFOYEHUSI U B3aUMOJEUCTBHUSI OCHOBHBIX KOMIIOHEHTOB KOMIIBIOTEPA, HAYUYUTHCS
OTIpeIeNATh TUIIbI UCIOJB3YEMBIX CUCTEMHBIX U JIOKATBHBIX MHTep(ercoB, TUIIBI U
Ha3Ha4YeHHe Pa3beMOB MMOAKIIOUECHUS MTePUPEPUNHBIX yCTPOUCTB.

OO01me cBeneHus

1 OcHoBHas yacTh annapatHbix pecypcoB 1K HaxoauTtcst B cucTeMHOM 0J10-
Ke, cojiepXalleM MPaKTUYeCKH BCIO 3JIEKTPOHHYIO U AJIEKTPOMEXaHWYEeCKyH0 HadWH-
Ky KOMIIbIOTepa. [ TaBHBIMU €r0 KOMIIOHEHTaMH SIBJISIFOTCS] pacIioioKeHHbIe Ha T.H.
CUCTEMHOW WJIM MaTepUHCKOU Tuiate neHTpainbHbii npomeccop (LT win CPU), BbI-
MOJIHSIOMINN (QYHKIIMM 00pabOTKM M MEepPEechUIKM YUCIOBOM, TEKCTOBOU U rpaduye-
CKOM MH(oOpMalUU, a TaKXKe yIpaBJIeHUs yCTPOUCTBaMHU BBOJA-BbIBOJA U MaMSITHIO
CUCTEMBI JIJIsl OCYIIECTBIeHUs 3TUX QyHKIui; onepatuBHbie (O3Y win RAM) u no-
crosiuuble ([13Y win ROM) 3anomunaromue ycrpoiictBa. Kpome LI n mamsatu Ha
MaTEepUHCKOW IUIaTe HaXOAUTCS HAaOOp BCIOMOTaTENIbHBIX MHUKPOCXEM, MpeaHa3Ha-
YEHHBIX JJISI OpraHW3allii BBOJA-BBIBOJIa MH(GOPMAIIMH, OTCUYeTa BPEMEHH, BHITION-
HEHUs CIeUATN3UPOBAHHBIX OINepalluii, a TakKe pa3beMbl JJIsl MOJAKIOUEHUS J10-
MOJTHUTEIBHBIX YCTPOMCTB, TaKUX, KaK KOHTPOJUIEPHI, MOJLYJIM PACIIMPEHUs] MaMSsITH,

COTpoIIeccop.

Pucynok 1.1 -Tunsl KoprmycoB MUKpOCXeM

B cucremHoM 06i0Ke Takke pacrosioxeHbl Hakomutead Ha rubkux (HI'MJ]
wm FDD) u xectkux (HXKMJI wnu HDD) marautHbIX auckax, auckoBogsl CD-
ROM, ciyxaiue ajis opranu3aldy SHEPrOHE3aBUCUMOM BHEIITHEN MaMaTh O0JbIION
€MKOCTH, OJIOK MUTaHWs, NUHAMHK U DJIeKTpoapmaTypa JUisl yrnpaBieHus paboToit
KOMIIbIOTEPA.

biok nutanus komneloTepa odecreunBaeT NEKTPOINUTAHUE BCEX ero YyacTei.
OH npeoOpazoBbIBaeT MOCTYMAIONINN Ha €T0 BXO/ TIEPEeMEHHBINM TOK B MIOCTOSTHHBIN C
HECKOJBKMMHM HOMWHanmamu: +12v u —12V nis MexaHndecKuxX 4acTeil KOMIThIoTepa
(HDD, FDD, CD-ROM,BenTunstops! 6y1oka nutanus u L1, ntunamuku u 1.71.); +5V
1 —5V ({11 HECKOJIBKO MEHbIIIE JIISI COBPEMEHHBIX KOMITBIOTEPOB) — IS JIOTUYECKUX
3JIEKTPOHHBIX KOMIIOHEHTOB.

2 KoMIbloTep MCIMONb3yeT JJIsl XpaHeHUs JaHHBIX pa3JinyHble BUAbI aMSITH,



pasnuYaroIrecs Mo TaKUM IapaMeTpaM, Kak HHGOPMAIMOHHAsT eMKOCTh, YHepro3a-
BUCHUMOCTb, CKOPOCTb U CITOCOO JOCTyIa, BO3MOKHOCTD MEPE3arucH.

B TIK maccoBoro mpuMeHeHUsl UCTOIb3YeTCsl TPeX- WM YeThIpeXypOBHEBas
OopraHu3alys MOJCUCTEMbI TAMSITH:

— cBepXxorepaThBHas (BHYTPEHHHUE PETUCTPHI MTPOIeccopa);

— olepaTvBHas;

— BHELIHSS TaMATh Ha MarHUTHBIX HOCUTENSX;

— KII-TIAMSITh.

Onepamusnas navsme wma O3y (RAM) sHeproszaBucHMa, OTHOCHTEIHHO
HEOOJIBIIIOTO 00BeMa, OJTHAKO XapaKTepHU3yeTcsl OYeHb MajbiM BPEMEHEM JIOCTYIa W
MpeHa3HavYeHa JJII HeTIOCPEACTBEHHOTO HCITOJIB30BaHUS MPOIIECCOPOM B peatbHOM
peXrMe BpeMeHH.

O3Y 00bI4HO peann30BaHO B BHIe HaOOpa MHTETpaIbHBIX MUKPOCXEM JTWHA-
muueckoit DRAM, pexe — cratnueckoit SRAM wunu craTuko-IuHaAMHYeCKON
SDRAM namsatu ¢ npou3BOJibHBIM A0CTynoM. DineMeHTbl DRAM umetor Hu3Kyto
paccernBaeMylo MOIIHOCTb, BHICOKYIO CTEIEeHb UHTErpalli Ha KpUCTaIIe, TOCTYITHbI
U JIelIeBbl, OJTHAKO TPeOYIOT MOCTOSIHHOM pereHepaiuu, Ha KOTOPYIO MPUXOIUTCS 10
7% BpeMeHU KCIONIb30BaHMUs IKMHBI Nepenayn AaHHbix. Ctatnyeckue O3Y Haubosnee
ObICTpoO/IeliCTBYIOIINE, HEe TPeOYIOT pereHeparii, HO JOpOoXe U UMEIOT MEHbIIYIO
MJIOTHOCTH YITaKOBKH.

B pannux monensx [IK BUC mukpocxembr O3Y B DIP-kopmyce pasmeria-
JIMCh HETIOCPEJICTBEHHO HAa MAaTEPUHCKOM IIaTe OJIOKaMH IO HECKOJIBKO T (OOBIYHO
no 9). B Hacrosiiiee BpeMsi Takve HaOOpbI pa3MeINaloTCs Ha CheMHBIX IMEeYaTHBIX
mwiatax ¢ 30 wim 72 omHOPSIAHBIMEA KOHTakTamu, Ha3siBaeMbix SIMM. YacTo Betpe-
qaroTcs Takke 168xontakthbie miatel DIMM ¢ aByxpsiaHBIM pacmosioxeHHueM KOH-
TaKTOB, MCHOJIb3YIOIIMe OoJiee IIMPOKYIO WIMHY NaHHbIX. OO0beM MOAyssl MamsiTH
omnpenensieTcss ero obo3HaueHueM, Hanpumep: 2x8, 1x9, 4x36, &32 u t.1. Ilocne
IIEPBOrO M3 YUCEN MOTYT CTOSATh OykBbI MB unu M (Mmerabaiit). Eciiu BTOpoe umciio
KpaTHO 9, 3TO 3HAYUT, YTO MCIOJB3YETCsS KOHTPOJIb MO YeTHOCTU. B Takom ciydae
Ha IJiaTe JOJDKHBI ObITh OJHA WK OOJbIlIe JOMOTHUTENbHBIX MUKPOCXEM, OOBIYHO
HECKOJIbKO oTnyaroiuxcs pazMepom (komudectBo BYIC cobctBenHo O3Y Ha mMoay-
Jie BCeryia paBHO CTENEeHH JBONKH).

i

Pucynok 1.2 - 72-u 30«onTaktasie Mmoaynu SIMM ¢ koHTposem u 6e3 KoH-
TPOJIS TIO YeTHOCTHU



st onpenenenust eMKOCTH Moayisi B MB HeoOxonuMo mpousBeieHre 3TUX
JBYX YHCeN TOAETUTh Ha 8 (€C/iM eCTh KOHTPOJb MO YETHOCTH — 3aMEHUTHh BTOPOE
YKCII0 Ha OirKaiiiliee MeHblIee KpaTHoe 8).

[IpakTrueckn eMKOCTh MOJYJIsl UK OJI0Ka MOKHO ONpPENeTUuTh M0 MapKHUPOB-
ke Ha ero BMC — 3710, kak nmpaBuiio HECKOJIbKO IU(p B MPaBOi YacTH ee Koja nepen
autepoit A, B niau J (1000unu 1024 — MB, 4000unu 4400 — MB, 256 — 256B).
B camoMm koHIle ee o0o3HaueHUs Tociie Aeduca ykazaHo OBICTpOJIeHCTBHE MUKPO-
cxeMbl B HaHOceKyHaax (10°c), 06bran0 510 60-8Q1c, B cTapeix Mozemsix 100-206ic,
WHOT/IA MOCIeTHUH HOMb omyckaeTcs (cM. Tads 1.1). Moaynu maMsTi BCTaBISIOTCS B
COOTBETCTBYIOIIHME Pa3beMbl CUCTEMHOTO MHTep(deiica Ha MaTepuHCKOW Tuiate 0Jo-
kKamu 110 1, 2 unmu 4 mT OMHOBpPEMEHHO, IPUYEeM OJMHAKOBOW eMKOCTH. THurnudHas
emkocTh Moaysieir SIMM (30pin) — 256KB, 1, 2, 4MB; SIMM (72pin) — 2, 4, ,16,
32, 64MB.ITocnennee Bpems mpuMeHsieTcsl maMsTh eMkocThio 128,256,51R1b.

Ilocmosinnas namame (IT3Y wmu ROM) otiuuaetcs ot O3Y sHeproHe3aBu-
CUMOCTBIO U HEM3MEHsSIeMOCTbhIO 3anrcanHoi B Heil uHpopmanuu u B [1K mpencras-
JeHa B BHUJI€ OJTHOM MHKPOCXEMbI, B KOTOPOH 3amucaHa mporpaMMa HadalbHOW 3a-
rpy3ku komnberoTepa BIOS.

Ksui-namame ucnonb3yeTcsi B COBPEMEHHBIX BbICOKOIPOU3BOIUTEIBHBIX 32-
paspsanubix 11K, nMeeT oTHOCUTENBHO HEOONBIIONH 00beM — OT HECKOJIbKUX JI€CSITKOB
70 COTeH KIJI0O0AWT 1 OOBIYHO peasn30BaHa B BHJIe MHTETPABHBIX CXEM CTaTHYECKOM
namsita (SRAM) B DIP-kopryce, pa3MelleHHbIX Ha MaTepuHCKOW Tuiate. Haittu u
otinuuTh ee oT BUC O3V MOXHO 1o MeHbLIEMY BpEMEHHU JOCTyNa B MapKUPOBKE U
0003HaUYCHUSIM Ha MaTePUHCKOU TIJIaTe PSIIOM.

Kecmxue maenumuvle Oucku TIpeHA3HAYCHBI JJIST TIOJITOBPEMEHHOTO XpaHe-
HUs OoNbIUX 00beMOB MH(pOpManuK (OT HECKOJBKHX JECATKOB J0 HECKOJbKHX ThI-
csi4 Mera0aiT). 3amuch MPOU3BOIUTCS HAMArHWYMBAHUEM yYaCTKOB MarHUTHOT'O Ma-
Tepuaja TOKPHITHS, HAaHECEHHOro Ha BpamawInyrcs co ckopocthio 3600-7200
00.MHH KepaMHUYeCKyIo TuIacTHHy (tuiartep). [InartepoB MOXeT ObITH OJUH WM He-
CKOJIBKO, 3aIMChIBAIOIIINE FOJIOBKH MEepeMeIaloTcsi ¢ 00erX CTOPOH KaKI0TO

Tpex — 3TO OKPY>KHOCTb, 10 KOTOPOi MepeMelaercs MpOoeKIHs TOJOBKUA Ha
MOBEPXHOCTH IJIaTTepa 3a OAUH 00OPOT AUCKA.

Cexmoper — NensT Tpek paauaibHOo Ha 4yacTH. OObeM CeKTopa COCTaBISeT
ob6pryrO 512KB.

Lununop — COBOKYIHOCTh TPEKOB, 00pa30BaHHBIX OJIMHAKOBBIM IMOJIOKEHUEM
BCEX TOJIOBOK Ha BCEX IUIATTEpax

Takum o6pa3oM, OOIIYI0 €MKOCTh *ECTKOTO JIUCKa MOXKHO OINpeNeluTh Kak
IpOW3BeIeHNE KOJIMYECTBA LUJIMHIPOB, FOJOBOK (TPEKOB B IMIIMHIPE), CEKTOPOB B
TpeKe U €MKOCTH OJIHOTO Tpeka. EMKOCTh amcka mociie (hopMaTHpOBaHUSI OOBIYHO
coctaniseT okosio 90%ot1 HedopMaTHPOBAHHOM.



Pucynok 1.3 -XKectkwuii nuck ¢ nuaTepdericupiMu nuielidamu u Kkadbenem
MUTAHUS
CoBpeMeHHbIe KECTKHEe NUCKHU OBIBAIOT MPEUMYIECTBEHHO IBYX OCHOBHBIX
tunoB (cranmaptoB). IDE (pasHoBumHocts — EIDE s nuckoB emkocThio Goliee
500MB) u, pexe, BeicokockopocTHbie SCSI. B crapsix 1K moryT BcTpedarbes muc-
ku crannaptoB MFM wnu RLL, xoTopeie oTian4aroTCsi rpOMO3IKUMH KOHTpOJLIepa-
MU Y HaJJMYHEeM JIOTIOIHUTEIbHBIX IIOCKUX COSAMHUTEIbHBIX Kabenel (uueiidos).

Ta6muna 1.1 -Tlpumepsl 0603HaYeHUI MUKPOCXEM MaMsITH
KonnuectBoO Kontpons |[OGo3HaueHue beict- |O0beMm |OO0BEM OIHOM
BUC B Moayne [mo uertHo-|BHC po- BCETO BHC O3V
CTH nen- MOIYJIA
CTBHUE

3 €CTh M514256-12 12Gic |[256KB [128KB

9 €CTh KM41C100BJ-80{80uc |[1MB 128KB

4 — GM71C4400ALJ/078c |4 MB 1 MB

12 €CTh K51440\-70SJ | 7Gic |4 MB 512KB

3 Ilonsatue "wHTepdeic” NMPUMEHUTENBHO K MEePCOHAIBHBIM KOMIBIOTEpaM
OTHCHIBAET COBOKYITHOCTh CHCTEMOTEXHHUYECKHUX CpeACTB M (DyHKIUH, obecrednBa-
folux B3anMoaelictere koMmnoHeHToB [1K, cucrem nepepaun naHHsIx U nepudepuii-
HOro 000pyJOBaHMUS.

Hasnauenue unTepdeiicoB koMmbproTepa — yHU(UKAIMS €ro BHYTpU- U BHE-
CUCTEMHBIX CBsi3eH, T.e. oOecrieyeHHe WH(OPMALMOHHOW, JIEKTPUYECKOW U KOH-
CTPYKTUBHOI COBMECTUMOCTH MeX Ay (yHKIMOHAIbHBIMU KoMnoHeHTamu [1K.

OcHOBHbIE TEXHUYECKHE XapaKTePUCTUKU HHTep(helicoB

— NPONYcKHAas cnocobHOcmb — ONPENENseTCsl BpeMEeHeM Mepeaadn eqUHHILIbI
UH(GOPMAIIUU MEX]y IByMS YCTPOWCTBaMU,;

— 6MecCmuUMOCcms — ONPENEIAeTCd MaKCAMAJIBHBIM YHUCJIOM IMOJKIIIOYaeMbIX
MoxyJnieii 0e3 MCIOJIb30BaHUs CIeNUAaNIbHBIX cpeAcTB pacmupeHus P (koHCTpyk-
TUBHAsl BMECTUMOCTH) ¥ KOJMUYECTBOM aJ[peCyeMbIX TIOPTOB BBOJA-BBIBOJA ISl TIOJI-
KJTFOYEHUS] BHEITHUX YCTPONCTB (JIormyecKasi BMECTUMOCT).




— monoJo2us — BIWSET Ha aNTOPUTMBI 0OMeHa nHdopmaruei B cucreme. Mo-
nynu TIK rpynnupytotcst B oT/ieibHbIe CUCTEMHBIE OJIOKH U OJIOKH pacIIUpeHHsi, KO-
TOpblE MOTYT COEIUHATHCS MEXIy cOo00il mMmapasuieNbHbIMHU, MapalijiebHO-
MocCJieI0BaTEIbHBIMU U MOCJIEI0BATEIbHBIMU CBS3SIMHU.

HuTtepdeticel ogHonponieccopubix 11K nensarcs Ha cucremubie U® u nHTEp-
dbeiicel nepudepritHbIX YCTPOMCTB.

Cucmemuoie H® obecrieunBalOT YHU(DUKAIUIO CBSI3€d MeEXIy OCHOBHBIMHU
(cucremubiMu) ycrpoiictBamu [TK. OcHOBHBIE THTIBI cucTeMHBIX VD, ncnombp3yeMbix
B [1K Ha 6a3e npomueccopos Intel 80x86u coBMecTrMBIX MprBeneHbI B Tadmuie 3.18
XPOHOJIOTUYECKOM TMOPSJIKE UX pa3paboTKH.

JI7is TOaKIIFOYeHHsI OTJIENbHBIX BUJOB YCTPOWCTB BBO/IA-BBIBO/IA MCTIONB3YIOT
Takke crenuanuupoBannbie nHTepdeiicet SCSI, IDE, EIDE, VLB (VESA), AGR1
T.1. KoHTpoteps! (0JI0KM MECTHOTO yIpaBiieHHUs]) yCTPOHUCTB BBOAA-BBIBOJIA, PACIIO-
JIO)KEHHbIE KaK MPaBWJIO Ha OTIEJIbHBIX HEOONBIINX MiaTax (KapTax paclIupeHws),
MOJIKJTFOYAIOTCSl K MAaTePUHCKOM IJIaTe Yepe3 CrelualbHble pa3beMbl (CIOThI paciiu-
peHHMsl) YKa3aHHBIX UHTeP(DENHCOB, XOTS B HEKOTOPBIX CIIydasx MOTYT OBITh peaju30-
BaHbl B Bujie oHOM BMC 1 nHTerprpoBaHbl HEMOCPEICTBEHHO B MATEPUHCKYIO T1ja-
Ty. @u3nyueckoe MOJKIIOUYEHHE K MOpTaM KOMIIbIOTepa BHELIHUX YCTPONCTB OCYy-
IIECTBIISIETCS Yepe3 ClelalibHbIe Pa3beMbl CHCTEMHOTO 0Jioka (KpoMe Tex, KOTOpbIe
pacroiokeHbl HEMOCPEICTBEHHO B HeM, HanpuMep, HMJ).

Tabnuna 1.2 -XapakTepuCTHKN OCHOBHBIX CHCTEMHBIX HHTep(deiicoB

XT-bus AT-bus MCA EISA PCI
(ISA-8) (ISA-16) (ISA-32)
8088, 8086, 80386, |80386, 80486,
Tun npoueccopa [IK | 8086 80286, 80486 |80486, Pentium
80386
[[Inaa nanaeix MO, 8 8, 1¢ 8,16,24,|8, 16, 32 32,64
our 32
[[luna ampeca HD,|20 24 24/32 32 32
our
Tun coeguHUTENA 62 KOHT. 62+36 8(konr. |62+38+78 | 12QoHT.
Ilar coeguaMTENsS 1/10" 1/10" 1/20' 1/10' 1/20"
Pazpabotuuk IBM IBM IBM — Intel
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XT-bus (ISA-8)
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\ EISA (ISA-32)
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VLB (VESA)

Pucynoxk 1.4 -Cnotsl pacmivpeHus: pa3indyHbIX CTaHIapTOB

OO6pryHO TOCHEnOBaTenbHbie TOpThl [IK peann3zoBanbl B BHIe 2 PSAHBIX
pa3beMoB Tuma "Buika" (MbIIlIb, MOJIEM, KIIaBHATypa), a mapajuiejbHble — "po3eTka”
(mucrutes, mpunTep u T.4.). Kpyribeie pazbembr "Bunka" tuna DIN wnn PS/2,umero-
e COOTBETCTBEHHO 6 M 5 MITBIPHKOB, MOTYT CIYXHUTh JJIsl TIONKIIOUSHUS KIIaBUa-
Typbl U MbIH. OIHAKO, HEKOTOPHIE BHUIBI YCTPOUCTB MOTYT OBITH TIOJIKITFOYCHBI U K
IpyroMy THITy TiopTta (HalpuMep, MBIIIIb — B TTapaJlIeNIbHBIA, a IPUHTEP — B TIOCTIEI0-
BaTeNbHBIN TIOPT).
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Pucynok 1.5 -Pa3bemMbl HEKOTOPBIX TOPTOB

Tabmuma 1.3 -Bunsl u Ha3HaYeHWE pa3bheMOB

Pazpem [TonxirouaeMble ycTpoiicTBa
1 2 3

a) TOCJeoBaTeIbHBIN MOPT 25KOHT. |TpUHTED, MOJEM
0) mocienoBaTeNbHBIN MOPT O KOHT MBIIb, KIaBUATypa, MOJIEM
B) cTaHIapTHEIN pazbeM DIN-5 S KOHT. MBIIlIb, KJIABUATypa
r) pazbem MINi-DIN wu PS/2 6 KOHT. MBIIITh, KTaBHATypa
1) TapaielbHbIA TOPT 25KOHT. |NpUHTEp, JICHTOYHBIA HAKOTHUTEINb
e) mopt VGA 15kont. | (HMJI)
x) mopt EGA 9 KOHT. nucruieid VGA




IIponomxkenne Tabm. 1.3.

1 2 3
3) 3BykoBo# MIDI-mopt 15kont. |mucrueit EGA
M) CTaHJIAPTHBIC 3ByKOBBIC BHIXOBI ANIEKTPOHHBIE MYy3. MHCTPYMEHTHI,
K) WTPOBOMU MOPT 15KOHT. |mKOHCTHK
1) IDE -nopt 40KOHT. |ayauOyCTpOMCTBa
M) FDD-mnopr 34 KOHT | IKOMCTUK
HXM/I, npuBox CD-ROM
HI'
MJ1, HMJI

O6opynoBaHue, UHCTPYMEHTBI U MaTepHaIbl

Cucremusie 6510ku ABYX pasnuuHbix 11K, 1udpoBoit MyasTHMeETp, OTBEPTKH C
IIJIOCKAM M KPECTOBUIHBIM KOHIIOM, MHAUBUIyaIbHbIE CPEACTBA 3a3€MJICHHUS.

[Topsimox mpoBeeHust paboThI

1 OTkimrounTh KOMIBIOTEp OT CETH, OTCOCIMHHUTH Kabenw Ha ero 3aJHei
CTEHKe. Y CTaHOBUTh CUCTEMHBIN OJIOK Ha TBEPIYIO POBHYIO ITOBEPXHOCTH U, OCBOOO-
JIVB KpEIJICHUs, CHITh €T0 3alllUTHBIN KOXYX.

2 OnpenenuTh pacnoyioKeHHe OCHOBHBIX KOMIIOHEHTOB.: MaTePUHCKOM TJIAThI
C pacnojiokeHHbIMU Ha Heil ocHoBHbIMM BUC, mmat pacmmpenus, 6jioka NMUTaHUs,
nuckoBonoB HI'MJI u HXKM/I, Beikitouaresneit maHenu ynpasieHus, TMHaMUKa. BbI-
MTOJTHATH COOTBETCTBYIOIIUI 3CKHU3.

3 OmnpenenuTh u cBecTH B Taba. 1.4XapakTepUCTUKH TaKMX KOMIIOHEHTOB!

— MaTepuHCKas Tiata (hopM-pakTop, THI MOHTaXa);

— [eHTpaJIbHBIN Tporeccop (Mapka, 4acToTa, THIT KOpITyca, CIocod yCTaHOB-
KH);

— compolieccop, TO Xe;

—Mmukpocxema BIOS ,to xe;

— pa3beMbl JIs TOAKIFOUSHHUS TUTAT pacIuPEeHUs] U MOIyJIeH aMsITH

(KOJIMYEeCTBO | THII, B TOM YHCJIE CBOOOIHBIX);

— Oatapes nutanus yacoB 1 CMOSHiamsaru (Turm, HampsbkeHHe, eMKOCTb,
CIoco0 KperieHus);

— 6110k muTaHus (MOIIHOCTh, YPOBHHM BBIXOJHOI'O HAIPSKEHHS, KOJUYECTBO
pa3beMOB IS TIOAKIFOUEHHS Pa3IMUHbIX YCTPOUCTB, B T.4. 3aJ€ICTBOBAHHBIX);

— HI'MI v HXKM/I (TH1, eMKOCTh, CIoco0 MOIKITIOYEHUS, IPOU3BOIUTEND).

4 Ha cucremuoi#t miate Hatitu UC O3V u xom-namstu Onpenenuts ux 00-
Iyt0 WHHOOPMAITMOHHYIO €MKOCTb, THII, HAJTM4YKMe WM OTCYTCTBHE KOHTPOJISI YeTHO-
CTH, OBICTpOJICHCTBHE.



5 Ompenenuth TUM XecTKOTo nucka. [lo MapKupoBKe Ha KECTKOM JIWMCKE
OTIPEeICNIUTh €T0 OpMAT M BEIYUCIUTH HEPOPMATHPOBAHHYIO €MKOCTb.

6 OnpenenuTh TUT AUCKOBOJOB TMOKUX TUCKOB.

7 Ha maTepuHCKOH IjiaTe WJIM Ha KapTaX paclIUpeHUs HAHTH MUKPOCXEMBI
cnerranu3upoBanHoi oneparuBHoi mamsatu (VideORAM u T.1.) U onpeneianuTsh ux
XapaKTePUCTHKH.

Pe3ynbTaTel cBecTH B Tabnuiy 1.5.

8 Omnpenenuth, KyJ1a OAKITIOYCHBI

— HAKOMUTENTh Ha )KeCTKUX MarHUTHBIX JTUCKAX;

— nuckoBoa HI'MJI;

— KapThl paclINpeHHs.

3anucaTh MECTOTIONOKEHUE W ONPEACIIUTh THUIl 3TUX Pa3beMOB W IMTUHBI JJIS
nonkiaroyeHus BY.

9 Onucath B pa3beMoB (KOJMYECTBO KOHTAKTOB, BUJIKA/pO3eTKa) AJIS MOJ-
karoueHus: guciuies (ykazath tunm — CGA, EGA, VGA), npunTepa, KIaBHaTyphl U
MBIIIN ¥ ONPEIEINTh, BEIXOAaMH KaKUX MTOPTOB OHU SIBIISTFOTCSI.

10 Pe3ynbrathl ucciienoBaHus cBecTH B Tadbiuiry 1.6.

11 TToBTopuTs M. 1-5 715 BTOporo I1K.

Tabnuna 1.4 -XapakTeprcTHKHM OCHOBHBIX KOMITOHEHTOB KOMIIbIOTEpa
Y cTporcTBO XapaKTepUCTUKH Pacnonoxenne

LT

Tabmuna 1.5 -XapakTepucTHku BccieOBaHHBIX YCTPOMCTB MaMsTH KOMIIBIOTEPA

VYerpoiictBo namst | O6beM | OcHOBHBIE KonctpyktuBHoe  [Pa3zmernienue
XapaKTEPUCTUKU | UCIIOJHEHHE

o3y

113y

Kom

KM

HIMT

Jipyrue

Ta6nuna 1.6 -Buasl pazbemMoB
Ilonkmoyennoe  ycrpoii- Bux  pa3zs- | Tunm nmopra Pacnonoxenne
CTBO emMa (mocut./mapan.) nopra




Conepxanue oTyeTa

1 Tema u e paboTHI.

2 O01ue cBeneHus.

3 Pe3ysbTathl HCCIEOBaHMIA U U3MepeHHi Mo kaxaomy u3 I1K (tabnuiia)

4 ScKU3bI.

5 BrIBOJIBI M CpaBHEHHE BBIYUCIIMTENIBHBIX BO3MOXKHOCTEH M COCTOSIHUS HC-
CJIeJIOBaHHBIX KOMITBIOTEPOB.

KoHTponpHbIE BOITPOCHI

1 CocraB BBIYUCIUTENBHON MUKPOIIPOLIECCOPHON CUCTEMBI.

2 Kputepuu npUrogHOCTH yCTPONCTB MUTAHUS.

3 Bo3MoxHOCTH MOJIEpHHU3AINH HCCIIeI0BAaHHBIX KOMITBIOTEPOB.
4 Mepbl 6e30MacHOCTH TIPH paboTe ¢ CUCTEMHBIM OJIOKOM.

5 OcHOBHBIE XapaKTEePUCTUKH 3alIOMUHAIOLIUX YCTPOMCTB.

6 ®akTopsl, onpeenstolIre ObICTPOAeCTBHE MTOyTPOBOIHUKOBOM MaMsTH.
7 OnpeneneHre eMKOCTH YCTPONUCTB NaMSITH.

8 DHeproHe3aBUCUMOCTb MTaMSTH.

9 HaznaueHue niaT paciiMpeHusl.

10Tlonsitue unrepoeiica.

11 Kak agpecyroTcst B KOMIIbIOTepax yCTpOHCTBa BBOIa-BbIBOIA?
12 OcHoBHBIEC XapaKTePUCTUKU UHTEP(HEHCOB.

JlabopaTopHuasi po6orta 2
JdaTunkn

HCHB pa6OTBI - O3HaKoMmJIeHHe ¢ 4 TumamMu AaTYUKOB, UX XapPaKTCPUCTUKAMHU
" OIIPCACIICHUC NX MCTPOJIOTUICCKUX ITapaMETPOB.

Teopernueckne cBeieHUS

Jlamyux — >IEMEHT U3MEPUTENTLHON CUCTEMBI, TpeHA3HAuYeHHBIN 1T U3Me-
peHusl mapaMeTpy KOHTPOJIUPYeMOro oOBeKTYy W TpeBpallleHne OH B CUTHAJ, yI00-
HBIM NI yCWJICHHsI WK Tiepeaaun. Hanbomee pacmpocTpaHEeHHBIMHE SIBJISIOTCS JIaT-
YUKW, KOTOPBIe MPEBPaIalOT HEIEKTPUISCKYIO BEIMYMHY B AJIEKTPUUYECKyr0. MeT-
pOJIOTHMYeCKHE XapaKTePUCTHUKH JTATYNKOB ONPENIEIIAIOT TaKhe TapaMeTphl:

Cmamuuyeckas xapakmepucmuxa oamyuka — TPeACTaBIseT coOOH 3aBHCH-
MOCTh M3MEHEHHs MCXOJHOW BETUYHMHBI OT BXOJHOM, To ecTh Y = F(X), rme X —
BXOJHas BeJIMYMHa, Y —UCXOHas BeJIMYMHA.

Yyscmeumenvrocms 0amuyuka — OTHOIIIEHUE TIPUPOCTA UCXOJTHON BEJTMINHBI
K MIPUPOCTY BXOJHOM, TO ecTh S =AY / AX.



Ilopoe uysecmeumenvrocmu damuuxka — MEHbIIIe BCETO 3HAYCHHE BXOIHOM Be-
JUYHMHBI, KOTOPOE CIIYKUT MPUYMHON TOSIBIICHUS CHUTHAJla Ha BBIXOJiE. JTOT Mapa-
METp CBSI3aH C MOHSATHEM 30HbI OECYYBCTBEHHOCTH, TO €CTh 30HBI, B IPaHUIAX KOTO-
poit M3MeHeHHe BXOHOTO CUTHAjIa He BBI30BET U3MEHEHHS HCXOIHOTO.

Huepyuonnocms oamuuka — BpeMsi, Ha IPOTSHKEHUH KOTOPOT'O UCXOJHAs Be-
JUYHMHA MPUHAMAET 3Ha4YeHHe, KOTOPOe OTBEYaeT BXOAHOM BEJIMYUHE.

ITo xapakTepy MOJly4eHHUS] CUTHAJIa OT U3MEPEHHON BEIMYMHBI JaTUYUKH pa3-
TEJSIFOT Ha IMapaMeTpuiecKre, B KOTOPhIX U3MEHEeHNe U3MEPEHHOW BeTMYNHBI BBI30-
BET U3MEHEHHEe KaKOMY-JHOO0 mapaMeTpy (Hampumep, COPOTHUBIICHUS, MHIYKTHBHO-
CTH, EMKOCTH, JIaBJIeHHs], ¥ T.].), U TeHePaTOPHbIE, B KOTOPBIX M3MEHEHHE N3MepeH-
HOW BEJIMYMHBI BBI30BET T'eHepalliio curHaia (MOosBIIEHUE TePMOIBIIKYIIEHCS CHUITHI,
boTOTOKA, U T.X).

[To xapakTepy 3aBUCHMOCTH MCXOJHOTO CHTHAJa OT BXOJHOTO pa3jinya-
IOT JIJaTYMKH TPOIOPIIUOHANIBHEIE, IUKINYEeCKUe, UMITYJIbCHbIE. CXeMbl BKIIIOYECHHS
U3MEPUTENbHBIX U MPeoOpa3yIomuX 3JIEMEHTOB TaTYuKa MOTYT ObITh AuddepeHIu-
OHHbIE, KOMITEHCAIIMOHHBIE, MOCTOBBIE | JIP.

Texaudeckoe obecrieueHre: OJIOK MUTAHUS CO CTAOUIM3UPOBAHHBIM I10-
CTOSIHHBIM HarmpsbkeHuem +5B, +12.3, —12.3, MmynasTuMeTp 1UPPOBOIA, OTEHIINO-
METPUYECKUH JaTYMK JOPOKHOTO TIOJIOKEHHS, TEPMOPE3UCTOPHBIN JaTYHK, TEH30pe-
3UCTOPHBIN TaTYUK, TEPMOIIapa.

[Mopsinok BeimosiHeHUs! pabOThI

Bces paGota paccuntana Ha 4 yaca. M3 HuX 2 yaca — MccieioBaHUE MOTEH-
[IUOMETPUYECKOTO0 M TEPMOPE3UCTOPHOTO IATYMKOB; 2 Yaca — TEH30PE3UCTOPHBIN
JATYHMK U TepMoIiapa.

1.1I/ICCJ'IC,Z[0B€1HI/IC MMOTCHIUOMETPHUYCCKOT'O JaTYHKa

O3HaKOMHTBCS CO CXEMOM AaT4YMKa U HapHCOBaTh €€, 3aMepsATh MapaMeTpbl
(BeTMYMHBI CONTPOTUBIIEHUH) AIeMEHTOB AaTyuka. [[oAKIIOYUTh TaTYUK K UCTOYHHUKY
MATAaHUS U CHSTh 3aBUCUMOCTbh MCXOJHOIO HAaIpPSHKEHUS! OT JTOPOKHOTO MOJIOKEHUS
naTauka Uit 4-0x cxem otkioueHus (puc. 2.1).

a) ¢ oOIIeil TOYKOW U COMPOTHUBICHHEM TOTPY3KH, KOTOpash paBHIETCS BXOJ-
HOMY COINPOTHUBJIEHHUIO MYJbTUMETPA,;

0) TO e ¢ TOTIOTHUTEIHLHBIM COTIPOTHBIIEHUEM TIOTPY3KH;

B) C CpeIHel TOUKOM 0e3 TOTOJHUTENLHOM TOTPY3KH;

I) C cpeHel TOUKON U JOMOJHUTEBHOMN MOrpy3KOii.

[To pe3ynpraram nccienoBaHUsl MOCTPOUTH CEMEWCTBO XapaKTEPUCTUK B KO-
opauHataxX ¢ — Uy, ONpeeuTh CPEAHIOI YyBCTBUTENBHOCTD IS JTIO0O0M U3 CXeM,
BBIUHCIIUTh MAKCHUMaJIbHOE OTKJIOHEHHE OT JIMHEMHOCTH, ONpPEAEIUTh BHYTPEHHEE
COIPOTHUBJIEHHUE MYJIbTUMETPA.



1.2 VccnenoBanue TepMOPE3UCTOPHOTO TATIMKA

O3HaKOMUTKCS M 3apPUCOBATH CXEMY JAT4YMKa, MOJKIIOYUTh €ro K UCTOUYHUKY
MUTaHUs, peryJMpoBaHUEM CMEHHOT'O COMPOTUBIIEHUS, cOajJaHCUPOBAaTh MOCT. 3ame-
PSATH COMPOTHUBIICHUS KaXOro Tuieya MOCTa, IPOBEpUTh ycioBue ero Oamanca. [lo-
MECTUTh TEPMOPE3UCTOP B Cpejy C U3BECTHOU TemrepaTypoi W MOBTOPUTH ClieJIaH-
HbIe TIpexie n3MepeHus. OnpeennuTh 4YyBCTBUTEIBHOCTh TaTUHKA.

ConepxaHue MpoTokoja padboThl

HCJ'IB pa6OTBI N KOPOTKOC NU3JIOKCHUC OCHOBHBIX TCOPECTUICCKUX CBEJICHUM

Cxema MOTCHIOUOMETPHUYCCKOTO JaTUHKa

I'pahukmn xapakTepUCTUK MOTEHIIMOMETPUUECKOIrO JaT4MKa U pacyeThbl dyB-
CTBUTEJIBHOCTH AJIs1 4 cXeM BKJIIOUEHUs], OTKIIOHEHHE OT JIMHEHHOCTH U BHYTPEHHETro
COIIPOTHUBJIEHUS MYJIbTUMETPA.

PacudeT uyBCcTBUTENBHOCTH TEPMOPE3UCTOPHOIO NATYHKA.

MynbtmeTp MynbtmeTp

a) 6)

Natumk

Mynbtumetp Mynbtumetp

B) r)
Pucynok 2.1 -Cxembl BKIIFOUSHHS TOTEHIIIOMETPHUUECKOT0 JaTINKa



YceujuTe/ I CHTHAJIOB JaTYHKOB
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Pucynok 2.2 -Ilnata ycunurens

Llens pa®oTsl - O3HAKOMIIEHHE C YCUIIMTEIEM HCXOJHOTO CUTHala TeH30MeT-
pPUUYECKOro JaTYhKa MOCTOBOI'O THIIA, BHIIIOJHEHHOrO Ha 6a3e onepalnoHHOro Moiy-
MIPOBOJHUKOBOTO YCUIIUTENIS B MHTETrpanbHOM BhinmoHeHnn tuna K140Y J1608.

Teopernueckne cBeieHUA

Hcxonnble curHalibl MEpPBUYHBIX aHAJOTOBBIX JIaTUYMKOB, KaK MPaBUJIO, OYEHb
MaJjleHbKHe, U HeNOCPeJCTBEHHOEe MX HU3MEPEeHHs U, B OCOOEHHOCTH, perucTparus,
MpaKTUYEeCKA HEBO3MOXKHbIE. [103TOMYy mepes perucTpallMOHHON anmapatypou, Ju
coOCTBEHHO, TaTYMKOM, YCTaHABIMBACTCS YCUIIUTENb, GYHKIHS KOTOPOTO — YCUJIUTh
CUTHAJ K YPOBHIO M MOIIIHOCTH, TOCTATOYHBIX ISl €0 PErUCTPaLUU.

Tun ycunutenss 3aBUCUT OT XapakKTepa HMCXOAHOTO CUrHana narduka. s
OOJBIIMHCTBA JaTYMKOB UCXOIHBIM CHTHAJIOM €CTh HampspkeHue (repmomnapa, GoTo-
VO ¥ IIp.), WM U3MEHEHHEe KaKoMY-JIH0O MapaMeTpy, KOTOPBIA JOBOJBHO IPOCTO
npeBpalnaeTcs B HanpspkeHue (mapaMeTpruueckue JaTYiKH). Y CHIIeHHe TaKUX CUTHA-
JIOB BBINIOJIHAETCS C IOMOLIBIO 3JIEKTPOHHOBAKYYMHBIX, MTOJIyITPOBOJJHUKOBBIX U Y-
UX MarHUTHBIX YCUJIUTENEH.



1 - HaxXUMHOM poJuK; 2 - ynpyras 0alka; 3 - TeH30pe3UCTOpH; 4 - ITeKepHbIe pa3b-
éMu,
5 - HampaBJsoIIas MIaHka, 6 —MHUKPOBBIKIIOUATENb; / - pbluar; 8 —KpOHIITEHH.

Pucynok 2.3 -Jlatuuk nepemerienus (xomorpad)

Texaudeckoe oOecriedyeHrue pabOTHI - TEH30METPUYECKUU xomorpad, rurara
YCHIIATEJS, OJIOK MATaHUs, IUPPOBOHA BOJIBTMETP, IITAHTCHIIUPKYJIb.

[TopsimoK BBITOTHEHUST PAOOTHI

1 O3HaKOMUTKCS U 3apUCOBATh CXeMy xoiorpada 1 MmaaThl yCUIATEIIS.

2 YcTaHOBUTh MUHUMAJIbHBIA KO PUITUEHT YCUIICHUS.

3 IoaxIro4uTh YCHIMTENh U Xoa0rpad K OJOKY MUTaHUS U C TIOMOIIBI0 OPTaHOB pe-
I'YJINPOBaHUE YCUJIMTENs cOalaHCcupoBaTh ero (YCTaHOBUTh MCXOIHBINA CHUTHAJT YCH-
JIUTENSI MUHUMAJIbHO BO3MOYKHBIM).

4 BpITIONHUTH TapupoBaHUs Xoaorpada, TO €CTh HaWTH 3aBUCUMOCTHh HCXOJHOTO
HATPSDKEHUS OT MepeMeleHus Xxoaorpada.

5 Onpenenutb KO3PGULIHUEHT yCUICHHUS

6 M3MeHuTh (YBENTUYIUTH) KOIDPUIIMEHT YCHUIICHHS U IOBTOPUTH TAPUPOBAHUS XOJI0-
rpada ¥ COOTBETCTBYIOIIUE PACUETHI.

7 IlepeBecTn yCUIHTENb B PEKUM KOMIIapaTopa.

8 Ilpoananm3upoBaTh PEaKIldi0 YCUIUTENS B 3TOM PEXKHUME Ha CMEHY ITOJOKCHHUS
xonorpada.

9 Cnenarp ¥ 3amucaTb BBIBOIEL.



ConepxaHue mpoTokosa padboThl
[lenp pabOTBI M KOPOTKOE H3JIOKEHHE OCHOBHBIX TEOPETUYECKUX CBEICHUH
CXEMBI TaTYNKa U YCUIIATETIS.
I'pacduku TapupoBanus xomorpada mpu pa3HbIX KOIPPUIIMSHTaX HA YCUIICHHUE.

PacueTs! ko3 durmenTa ycuneHus.
I'paduk, KoTOpEI MILTIOCTPUpPYET paboTy KOMIIBIOTEpA.
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Pucynok 2.4 -Cxema ycuIIeHHUs] CUTHAJIOB TeH30/IaTYNKOB
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JlabopaTopnasi padora Ne 3

YerpoiicTBa 11 H3MepeHUs1 TeMIepaTyphbl

Llenms paGoOTHI - U3YYUTH MPUHIKIN PAOOTHI U METOIBI U3MEPEHUS TeMIlepary-
PBI TEPMOAJIEKTPUIECKUM U (POTOIIIEKTPUUSCKUM ITUPOMETPAMH.

[Tpubopsl u obopynoBanue: ¢otornexkrpuueckuit nupomerp OII1-4, doro-
anemeHT CBILI-3, namna HakanuBaHus, KpacHbBIN CBETOMUIIBTP.

OO01ue cBeneHus

Temneparypa — BaXHEWIINKM TEXHOJOTMYECKAN MapameTp MpPOLIECCOB Iops-
yell 00paboTKM MeTaJlJIoB JaBiieHMeM. BHeapeHne aBTOMaTUYeCKUX METOJOB BeJle-
HUSI TEXHOJOTMYECKUX MPOLECCOB HarpeBa MeTajljia U ropsiueil 00paboTKH AaBieHU-
€M MOBbIIIaeT TpeOOBaHUS K TOYHOCTH M3MEpPEHUsl TeMIeparyp, KOTopble o0yciaB-
JIMBAIOT. SHEPrOCUJIOBBIE MTapaMeTpbl MPOLECCOB, CTOMKOCTh pado4yero MHCTpyMeHTa
Y KayecTBa FOTOBOM MPOLYKIIUMU.

WsBecTeH psng METONOB M3MEPEHUs TeMIepaTyp: KHCIOTHO-CTEKIISHHBIM
TEPMOMETPOM, MAHOMETPUYECKUMU U T'a30BbIMU, AWIATOMETPUYECKUMHU TEPMOMET-
paMu, TEPMOMETPOM COIPOTUBIIEHHUS], TEPMOIEKTPUYECKUM, OIITUYECKUM, paJHAaLy-
OHHBIM, (POTORIEKTPUUYECKUM U LBETOBBIM NUpomeTpamMu. B oOpaboTke meTansioB



JaBJICHUEM M3 KOHTAKTHBIX METOJIOB MU3MEPeHHUsI TeMIlepaTyphl HAauOOJIbIIIee pacpo-
CTpaHeHHe MOJyUYUIT TEPMOIJIEKTPUUECKUH, a U3 OECKOHTAKTHBIX - ONITHYECKHUH U ¢o-
TORJIEKTPUYECKUH METObl H3MEPEHHUS.

TepMmodeKkTpUYecKre MUPOMeETPbI

TepMoanekTpudeckuii TUPOMETP - 3TO TepMoIiapa B KOMIUIEKTE C ITOAKIIO-
YeHHBIM K HEeW W3MEepHTENbHBIM WM perucTpupyrommm mnpubdopom (puc.2.1). Tep-
MoTTapa COCTOWT W3 JBYX Pa3HOPOIHBIX CTEKJISTHHBIX IMPOBOJHUKOB - TEPMOAIIEKTPO-
JIOB C pa3IMYHON KOHIIEHTpaleil CBOOOIHBIX AIIEKTPOHOB.

DJeKTPOHBI U3 BEIIECTBA TEPMOIJIEKTPOIa C OONBIITUM KOJIUIECTBOM CBOOO/I-
HBIX JIEKTPOHOB TUGGOYHIUPYIOT B BEIECTBO TEPMODIIEKTPOIa C MEHBIIINM KOJIHYe-
CTBOM CBOOOJTHBIX 3JIEKTPOHOB.

NHTeHCHBHOCTD Tepexo/ia AIeKTPOHOB U3 OJJHOTO TEPMODIIEKTPOAa B APYToi
3aBHCHT OT TeMIiepaTypsl criasi. Criait ABYX pa3HOPOIHBIX METAJUIOB KaK OBl SBIISETCS
rerepaTopoM Tepmo DJIC, KoTopast 3aBUCHUT OT TeMIIepaTyphl WU, TOYHEEe, OT pa3Ho-
CTH TeMIIepaTyp ropsuero 1 XOJOIHOTO CIIas:

E=S(T-T),

riae S - 4YyBCTBUTENIBHOCTE TepMOTaphl - BennmduHa tepmo DJIC, pa3BuBaemas
IIpU Pa3HOCTH TEMIIEPATyp ropsiuero u xoiogHoro konoB 100C° ;

T - remnieparypa ropsiaero crasi, C°;

T - remmepatypa xomoaHoro cmasi, C° .

Ecnu temnepaTypy XOJOTHOIO crias Moaaep uBaTh noctosHHou (T=const),
to Tepmo DJIC. OyneT ogHo3zHauHO# QyHKuueit T. B kauecTBe n3MepHUTEIHLHOTO TPH-
0opa, BKJIIOYAEMOr0 MEXIY CBOOOTHBIMH KOHIaMu Tepmorapbl (puc. 3.1) moryT
OBITH WCITOJIb30BAHbBI. MUJUIMBOJIBTMETP, TIGPEHOCHON PYYHOW WIIM aBTOMATHYSCKHN
MOTEHIIUOMETP.

PaccMoTpuM mpuHUMN J@WCTBUS aBTOMATHYECKOTO 3JIEKTPOHHOTO MOTEH-
AOMeTpa.

IIpouecc kommeHcaluu B 3JEKTPOHHBIX MOTEHIIMOMETPaX OCYIIECTBISETCS
apTroMatnuecku. [IpuHuun paboTel 3akiouaercst B cieayrouieM. Eciau B pesynbrare
u3MmepeHus temmneparyp tepmo DJIC TepMO3IeKTpUueckoro TepMomeTpa OyaeT OT-
JMYAThCS OT MaJIeHUs] HAaNpsDKeHUs Ha peoxope (puc. 3.2) ,B U3MEPHUTEITHLHOM cxeMe
MOTEHIIMOMETpa BO3HUKHET curHai paszbananca. B Bubpomnpeobpazonarene BIT cur-
HaJ paszbanaHca mpeoOpaszyeTcsl U3 MOCTOSHHOTO B IepEeMEHHBIN, TpaHChOpMUpyeTCs
Ha BBIXOJIHOM TpaHchopMarope Tp ¥ MOCTYNHUT Ha BXOJHBIE KIEMMBI JICKTPOHHOTO
ycuiauTens. B anekTpoHHOM ycuiuTese HalpsbKeHue pazdajaHca yCUIIMBaeTCsl JIBY-
Msl Kackagamu HanpsbkeHus YH u ogaum kackagom MoiHoctd YM. K Beixony ycu-
JMTeNsl MOAKIIOUeH peBepcuBHbINA aBuratens PJI. Ilpu BpamieHun potopa peBepCUB-
HOTO JIBUTaTelis OCYyIIECTBIsIeTCS epeMelleHre MOIBUKHOTO KOHTAKTa PEOXOP/IbI.

Bpatienue peBepcuBHOTO JBUTaTelisl B Ty WM UHYIO CTOPOHY MPOUCXOAUT A0
TeX IOp, TOKa CYIIeCTBYeT CUTHAN pa3danaHca (o HacTyIIeHHs paBHOBecHs). [Tpu
paBHOBecud u3MepurenbHol cxembl DJIC pasbasiaHca paBHa HyJIO M Ha BXOJHBIE
KJIEMMbI YCUJIUTEJISI CUTHAJI HE MOJaeTCs.



OmHOBpEeMEeHHO C TIepeMeIeHneM KOHTaKTa PeoXOp Ikl TIepeMeIIatoTCs MoKa-
3BIBAfOIIas CTPEJIKa, IePo CaMOITKCIa U 3JIEMEHTHI PeryJIMPYOIIEero YCTPOMCcTBa Mo-
TEHIIMOMETpa. BpallieHre JeHTOYHON WM JUCKOBOM JUarpaMMbl OCYIIECTBIISETCS
IIpU TTOMOIIM cuHXpoHHOoTO nBurarens C/I.

BuOpannoHHsIit ipeodpa3oBaTelb CIY)KHUT JJIs MpeoOpa30BaHMs HANPSHKEHHS
MTOCTOSTHHOTO TOKa B HAIpsKEHUE TIEPEMEHHOT0 TOKa, JJISI BO3MOXKHOT'O YCHIICHHS B
MOCJIeTYFOIIEH TIeTH.

PabGora BuOpompeoOpazoBarens 3akio4daeTcss B clieayromieM. B pesynbrare
B3aMMOJICUCTBUS IEPEMEHHOTO TOKa B 0OMOTKe BO30YKICHHS 2 1 MAarHUTHOTO TTOJISI
MOCTOSTHHOTO MarHuTa 1 cBOOOAHBIN KOHEIl MJIOCKOW MpY>XWHBI HAYMHAET BUOPHUPO-
BaTh, MPUTATUBASACH, TO K OJHOMY, TO K JPYyroMy ToJitocy MarHuta. [loaBuKHBIHA
KOHTaKT 3 IMOMepeMEHHO 3aMbIKaeTCsl C OJTHAM M3 HETTOABUKHBIX KOHTAKTOB 4 WA 5.
®da3a curHaga B IePBUYHON 0OMOTKe TpaHChOopMaTopa 3aBUCHUT OT 3HaKa pa3zdaiaH-
ca. [TomydeHHBIN IEpeMEHHBIM CUTHAJ IMOCTYTAeT Ha BXO] 3JIEKTPOHHOTO YCHITUTES.

Pucynok 3.1 -Cxema moAKITIOYeHHUS TEPMOIIAPhI U IIBETOBOTO IMMUPOMETPA
DOTOIIIEKTPUUYECKHUN TTUPOMETP

I[J'ISI OECKOHTaKTHOT'O 3aMEpa TEMIICPATypbl METAJlJIa IIPpU IMPOKATKE, KOBKE,
ropﬂqeﬁ ITaMIIOBKE W IPYIrUX BHIaX FOpr‘-I@ﬁ O6pa6OTKH MCTAJIJIOB JaBJICHHUECM B
Ka49eCTBC NATUHMKOB TEMIICPATYPBI B CXEMAX aABTOMATHYCCKOI'O PETYJIIMPOBAHUA IIH-
POKO ITPUMEHAIOTCA paaivallMOHHBIC, (1)OTO3JI€KTpI/I‘I€CKI/Ie " OBETOBBLIC ITMPOMETPHI.



Haubomnee mupokoe pacnpocTpaHeHre Npu O€CKOHTAKTHOM U3MEPEHUU TeM-
nepatypsl HaxoauT nupomeTp OOI1-4M, npenHazHaueHHBIN sl U3MEPEeHUsl IPKOCT-
HBIX TeMIlepaTyp Harpetbix Ten B npeaenax oT 500m0 2000 C.

[Tupometp ®II1-4M mnpezacTaBisieT co00il aBTOMaTUYECKUN MTOKA3bIBAIOIIHMA
U 3aMKCHIBAIOIINM MPUOOP YAaCTHUUHOIO W3IyYeHHMs, NMpeJHa3HauYeHHbIN IJis Herpe-
PBIBHOTO U3MEPEHUS U 3alUCH TeMIlepaTypbl HEMOABMKHBIX WA JBUKYIIUXCS TE.

UyBCTBUTENBHBIM 3JIEMEHTOM (DOTORIEKTPUUECKOTO MUPOMETpa  SBISIETCS
dotoasiemenT 4 . Ilepen hoTormeMEeHTOM yCTaHABIMBACTCS KPACHBIA CBETOQUIBTD 3,
KOTOPBIU IIPOIyCKAET TOJIBKO JIYYU C JJIMHOM BOJIHBI, COOTBETCTBYIOLIEH 3TOMY IIBE-
Ty. M300paxkenue Bu3MpyeMoil moBepxHocTH 12 gukcupyetcs nuH30i oObekTHBa 1
yepe3 oTBepcTue 2 u cBeTohmiIbTp 3. Ha kaTom goTosnemeHTa majgaeT CBETOBOH IMO-
TOK OT CIHENUaIbHOM JamIbl HakanuBaHus 6. OTBepcTus 2 m S moovepenHo mepe-
KPBIBAIOTCS 3aCIIOHKON / MOIyYJIsiTOpa cBeTa, KoTopas kosebnercs ¢ gactotoir S0
TakuM 00pa3oM, 4To Ha KaTon (hOTO3JIEMEHTa MOMaJaloT CUHYCOMAAIbHO W3MEHSIO-
IMecsi CBETOBbIe TIOTOKK OT BU3MpYyeMo# moBepxHocTH 12 u mammbl 6. @a3el 060ux
MOTOKOB CIIBUHYTHI OJJHa OTHOCUTeNbHO npyroi Ha 180 . BenencTBue sToro B mienu
¢doTOdIEMEHTA TeUeT TOK, IEpeMeHHasi COCTABIISIIOIIAsi KOTOPOTO MPONOPIMOHAIbHA
Pa3HOCTH CBETOBBIX MOTOKOB JIaMIIbl MU HArPETOTo Tela.

B cnyuae paBeHCTBa CBETOBBIX MOTOKOB CYMMAapHBIN CBETOBOI MOTOK B KaX-
JIIi MOMEHT BpEMEHHU MOCTOSIHEH, Yyepe3 (hOTO3IEMEHT MPOTeKaeT MOCTOSHHBIHN TOK.

[Ipu HepaBeHCTBE CBETOBBIX IMOTOKOB B (POTORJIEMEHTE BOZHUKAET MEpEeMEHHbIN
TOK, TIPUYEM B 3aBUCHUMOCTH OT TOTO, KAaKOW U3 MOTOKOB Oouiblile OyJeT U3MEHSAThCS
¢daza mepeMeHHO# COCTaBISIIONICH TOKa, MpoTeKaroliero yepe3 ¢orosnement. [lepe-
MEHHasl COCTaBIISIOIIAs B CHJIOBOM OJIOKE YCHIIMBAETCS IBYXKAaCKaIHBbIM YCHIIUTEIEM
8, BEIIPSMIISICTCS] U TIOJIAeTCs Ha CETKY 3JIEKTPOHHOM JIaMITbl BBIXOJHOTO KacKaja CH-
joBoro 6moka 9. B aHoaHY!O 11emb 3TOi JTaMIibl BKIIIOYEHA 3TaJlOHHAS JlaMIla UCTOY-
Huka cpaBHeHus 10.B cioyuyae paBeHCTBa HHTEHCHBHOCTH CBETOBBIX IIOTOKOB OT 3Ta-
JIOHHOM JIaMITbl M1 UCTOYHMKA M3JYyYEHHUs CUTHAJ Ha CEeTKe He MU3MEHSeTCs, N3MEeHss
TOK HaKaJlMBaHUs JIaMIbl 6 10 TeX Mop, MOKa WHTEHCHMBHOCTH CBETOBOTO IMOTOKa
JaMIIbl He CTaHeT paBHA MHTEHCUBHOCTH CBETOBOTO MOTOKA UCTOYHMKA. B 1iens nam-
bl BKJTIOUEH KalluOpoBOUHBIN pe3uctop 10, cHuMaeMoe ¢ Hero najeHue HampsoKeHUsI
MojiaeTcsl Ha aBTOMAaTHUYeCKUH 3JeKTPOHHBINA noTeHuroMeTp 11, mo mikane koToporo
WIM 10 JuarpaMme, 3aliMcaHHOM Ha JIEHTE, MOKHO CYJIUTh 00 M3MEHEHUHU TeMIiepa-
TYpbI U3y4aeMoro o0beKTa BO BpEMEHHU.

®otoanextpuueckuit nmupometp OOI1-4M MOXKET ClyKUTh B KaueCTBE U3Me-
PUTENBHOIO YCTPOWCTBA B aBTOMAaTUYECKUX PEryJIsiTOpaxX TeMIIEpaTyphl.

Jlnana3oH 3HaueHni KO3 PUIIMeHTa 3TyuyeHus: B 3aBUCUMOCTH OT TemIlepa-
TYpBI IOBEPXHOCTH 3aHOCUM B Ta011.3.1.



Tabnuua 3.1 —3aBucuMocTh K03 hUILIMEHTa U3ITyUYEeHHS OT TeEMIIEPaTypPhI

IToBepxHOCTH Temmeparypa T,° C | Koadpduunent nzmyyenus it
Keneso neoxucienHoe, | Or 130010 1500 0,37 -0,45

TBEpJI0€

Kenes3o okuciieHHoe Or 800mo 1200 0,092 - 0,98

OxwucieHHas crajib Or 800 mo 1100 0,8

[Mopsinok BeimosiHeHUs] pabOThI

1 M3yuuTh cXeMbl U TPUHLHUIT pabOThl aBTOMATHYECKOro MOTeHIImoMeTpa u (HoTo-
anekTpudeckoro mupomerpa OII1-4M nis u3mepeHus TeMIepaTypel.

2 Bxutounts ®OI1-4M B ceth. CokycrpoBaTh 0ObEKTUB HA UCTOUHUK U3TYUYEHUS.
[To ncredyennn 20 MUH. TIOCTIe BKIIIOUCHUS TUPOMETPA 3aKPBITh 0OBEKTUB KPBIIIKOH,
YCTaHOBUTH CTPENIKy aBTOMATHUYECKOTO IOTCHIIMOMETpa Ha HadalbHOH OTMETKe
IIKaJIbl IOBOPOTOM PYUKH Y CcTaHOBKA Ha4aJbHON OTMETKH .

3 IlpoBecTr 3aMepbl U3MEHEHHS TeMIepaTypbl 00BEKTa U3IIyUYeHUs OT BETUYHHBI 3a-
JAHHOTO HAMPSDKEeHUsI, BIUSIONIETO Ha MHTEHCUBHOCTD M3NTydeHus. J[aHHbIe 3aHeCTH
B Ta01.3.2.

4 Jlns ompesienieHrs UICTUHHOM TeMIepaTypbl 00beKTa U3TydeHHs K pe3yibTrataM u3-
MepeHul MprudaBUTh MOMPABKY, onpeensemyto mo rpadhuky AT= O(At) (puc.2.4)

Tabnuna 3.2 —Pe3ynbratr u3MepeHuit

Ne | Hanpsokenune — wmc- .
ombl | TounukalU,B Temneparypa cnimpanu T, © C

Ta T1 T2 T3 T4

70

90

110

130

150

KOHTpOJ'[BHBIe BOITIPOCHI

1 Kakue MeTobl u3MepeHus TeMIlepaTypbl U3BECTHBI B TEXHUKE

2 B yem cocTouT mpUHIUIT pabOThl TEpMOTIaAphI?

3 Or yero 3aBucut Tepmo IJIC Tepmonapsi?

4 IpuHiun paboThl aBTOMATHYECKOTO JIEKTPOHHOT'O TOTEHLIMOMETpa

S [punnun paboTsl HOTOINEKTPUIECKOTO MUPOMETPa

6 YeM BbI3BaHa MOTPEIIHOCTh MU3MEPEHHUH (POTOINEKTPHUUECKOro MUpoMeTpa?



JlaGopaTopHnasi padora 4
AnnapaTtypa JJisl perucCTPallid CHTHAJIOB aHAJIOTOBBIX JaTYHKOB

I_[eJ'[B pa6OTBI - O3HAKOMUTBLCS CO CBCTOJIYYEBbBIM MHOT'OKaHAaJIbHBIM OCLUII-
J'[Ol“pa(l)OM N CTPOCHUEM 3C€PKAJIbHBIX I'aJIbBAHOMETPOB.

Teopernueckue cBeieHUA

CurHabl aHaJIOTOBBIX TATYUKOB PETHCTPUPYIOTCS C TTOMOIIBIO SJIEKTPOHHO-
Jy4eBBIX, CBETOY4YEeBbIX ocmiorpadoB U caMomnuciieB. [lepBrie, Kak mpaBuiio, uc-
MOJIB3YIOTCS JUTSl PETUCTPAIldU TTapaMeTPOB, KOTOPbIe OBICTPO U3MEHSIOTCS (TuHAMU-
yecknx). Jns momydyenus "TBepmoit kommu" (HOTOrpadUpyrOT 3KpaH ocIpuiorpada
HETIOCPEJICTBEHHO B MOMEHT IPOBEJEHHUs OIbITa (IIPU HCIOJIH30BaHUU OOBIYHOTO
3JIEKTPOHHOJIYYEBOIO OCIMIUIOrpada), UK mocie mpoBeaeHust onbita (ocuusuiorpad
C 3alIOMMHAIOIIIEN TPyOKOH).

B cBetonyueBoM ocimiuiorpade CUrHaNbl IaTYUKOB TMOCHE YCHIJICHUS 3alu-
CBIBaIOTCS Ha (DOTOUYBCTBHUTEIHHOM Marepuaie (IieHke, Oymare) ¢ momolisio cho-
KyCHPOBAHHOTO JIy4a, OTPaKEHHOIO OT 3epKajiblia CIeHalbHOTO 3ePKabHOTO rajb-
BaHoMeTpa (1uteiida). B mpoliecce 3amucu cBeTOUYyBCTBUTEIbHBIN MaTepuas MpoTs-
TMBAETCS C OINpeesICeHHONW CKOPOCThIO B HAMpaBlieHUs, IEPIEHANKYISIPHOMY OTKJIIO-
HEHUIOo Jiyda. YacToTa mpoIeccoB, KOTOPhIe MOTYT OBITh 3aperUCTPUPOBAHBI CBETO-
Jy4deBble OCHUIUIOTPadbl, HAXOAWTCS B TPAHUIAX OT HYJS K HECKOJIBKAM COTHSIM
repil.

B camomnuciiax cWrHamel JaTYUKOB TIOCTE YCWJICHHS PETHUCTPUPYIOTCS Ha
OOBIYHOW WJIM CTIEIUaTbHOW AUarpaMMHON Oymare ¢ IMOMOIIBIO KalWJUISIPHOTO TIH-
IIYIIETo JIeMEHTa CIeMAIbHBIMI YepHIWIaMH. YacToTa perucTpupyeMbIX CaMOTIIC-
[[aMU TPOLIECCOB, KaK MPaBUiIO, HE BICIIEe HECKOJIbKUX Iepil.

Texnuyeckoe obecrnieueHue paboOThI: cBeTosydeBOW ocuwmtorpad H117 c
KOMILJIEKTOM raJibBAaHOMETPOB, 3epKaJIbHBIN ralbBAHOMETP C BHYTPEHHEH MarHUTHOM
CUCTEMOI1, OTBEpTKA.

[Topsimok BeIMoTHEHUST pabOTHI

1 O3HaKOMUTHCS ¢ KOHCTPYKITHEH ocmiiiorpada.
2 CocTaBUTh ONTHYECKYIO U MEXaHMUECKYIO CXeMy ocuuiuiorpaga
3 Pazo6path raiibBaHOMETP U CAENATh €r0 SCKU3.

Copeprxanue MpOTOKOJIa pabOTHI

[{ens paGoOThI U KOPOTKOE U3JIOKEHNE OCHOBHBIX TEOPETUUECKUX CBEJEHUN

Dcku3bl ocuuiiorpada u rajibBaHoMeTpa

Orntuyeckas cxema ociuuiorpaga

KunemaTtuueckas 1 sieKTpuueckasi CXeMbl MeXaHHW3Ma MPOTATUBAHUE CBETO-
YyBCTBUTEIBHOU Oymaru



Kanan 3JanMcy KoJIMEaHb O3epkan
raﬂbBaHDMETpiB

Kanan 3anucy niHid no3Havok yacy

l-ucrouynuk cBeTa (pTyTHas J1amIia) 2 - 1nuIMHIpUYeckue 3 -3epKaa;

4 -»skpaH; 5 - chepudeckast JIUH3a, KOHJICHCODBI; 7 - dhoroneHTa,
8-macTuHa ¢ IeNIeBBIMA OTBEPCTHS- 6 - 3epKaliblie; 10 - ramsBaHo-
MU, 9 - 0OBEKTUB, MeTp;

11-6apaban oT™MeTUYHKa BpeMEeHU

Pucynok 4.1 -OnTtuyeckas cxema ocuuiorpaga H117

JlaGopaTopHnasi pa6ora 5

HN3y4denune cucTeMbl aBTOMATHYECKOTO PeryJiMpoOBaHUsl TEMIIEPaTypPbl
3JIEKTPHYECKOH HArpeBaTeJbHOM NeYH CONPOTHBJICHHS

Llens paGoThl - U3YYUTH MPUHLIUI ASUCTBUS U PabOTy CUCTEMbI aBTOMaTHYe-
CKOT'O PeryJupoBaHMs TeMIepaTypbl JIEKTPOIeyH, MoKa3aTean KauyecTBa peryinpo-
BaHUs, peryisTopa, d1ekTponHoro noternuomeTpa KCIT-3I1.

[Tpubops! 1 060pyIOBaHHE: dIIEKTPUIECKas IeYb COMPOTHUBIICHUS, aBTOMATH-
yeckuii moteHimometp KCII-3I1, Tpanchopmarop TO-20A3, ycunurensb, ceKyHIO-
Mep, TEPMOMETP.

OO01me cBeneHus

Jlnarma3oH KOBOYHBIX TeMIIepaTyp JUIsl CTAbHBIX 3aroTOoBOK coctasiser 850 -
1200 C. HauanbHas TeMmriepaTypa KOBKM WJIA TOpsSYei IITAaMIIOBKH CTaJbHBIX 3aro-
TOBOK, Kak npaBuiio, 1200 C. [[ns paBHOMEepHOTO HarpeBa 3aroTOBOK BHYTpPH Harpe-
BaTeJIPHOH IeYH TeMIlepaTypa JODKHA B TeUCHHE IITUTEILHOTO BPEMEHH TIOICPKH-
BaThCS MMOCTOSIHHOM, YTO JIOCTHTAETCsl MCIOJB30BaHUEM CHUCTEMBI aBTOMATHYECKOTO
perynuposanus (CAP).



bnok-cxema CAP npencraBnena Ha puc. 5.1 cucrema COCTOUT U3 yIpaBlisie-
Moro oobekta YO ¢ natuukom Temreparypsbl (edb ¢ 3JeKTpOHarpeBaTesieM) U pery-
asitopa (WM aBTOMaTHYECKOTo YIpaBistollero ycrpoiictea AYY), BKIHOYAONIETO
aneMeHT cpaBHeHUs DC, yCUIuTeNb U UCTIOTHUTENbHBIA Mexanu3m M. Tlocneanuii
BO3/ICHICTBYET Ha HarpeBaTeNbHYIO Tledb IIyTeM pa3pbiBa LIEMM MHUTAaHUS Harpesa-
TEJIPHOTO DJIEMEHTA.

IIpuHoun padtoTbl ABTOMATHYECKOT0 PeryJsitopa
TeMIePaTypbl 3JIeKTPUYECKOH HArPeBaTEeJIbHOU MeYH

B CAP nnst perynupoBKH TeMmepaTyphl dJeKTporeyueid IUPOKO MPUMEHSIOT-
cs1 anextpoHHble moteHuoMeTpsl KCIT - 31, ocHammeHHbIe OBYXITO3WIIMOHHBIM pe-
TYJISTOPOM, CXeMa KOTOPOTO TpeJicTaBlieHa Ha puc.5.2. J[ByXMO3UITMOHHBIN peryis-
TOP COAEPKUT PYKOSTKY YCTAaHOBKH 3aaHusl Py.3, KHHEMaTU4eCKH CBA3aHHYIO C I0-
JBM>KHBIM KOHTakToM B, n nBa HenmoaBrKHbIX KoHTakTa A u C. KoHTtakT B cBsizaH ¢
peBepcuBHbBIM aBuraresem PJI.

Perynsrop paboraer cienyroumm obpaszom. Eciau temnepartypa B medu cooT-
BETCTBYET 3a/IaHHOM, TO MOJBM)XHBIM KOHTAaKT B HaxoauTcs B CpedHEM IOJ0KEHUU
mexay kontaktamu A u C. Ilpu sTom no katyuike pene P2 Tok He mpoxoaurt, a ero
KOHTAKThbl pa30MKHYTHI U HaNpsbKeHUe Ha HarpeBatenu OH He mocTynaer.

[Tpu oTkiaoHeHWU (CHUKEHHUM) TEMIIEPATyphl B TIEYH OT 3aJJaHHOTO 3HAYCHUS
MOABWKHBIA KOHTaKT B, cBsi3aHHBIN ¢ yka3areiieM MOTeHLMOMeTpa, OyJeT mepeme-
IATHCSI B CTOPOHY KOHTAaKTa A 0 COPUKOCHOBEHUA ¢ HUM. [Ipu nx compukocHoBe-
HUW 3aMBIKAIOTCSl KOHTAKTHI pesie P2 u BkimodaroTcst HarpeBarenu DH, Temmeparypa
B meud mnoBbilaercs. OIHOBPEeMEHHO C 3aMbIKaHMEM KOHTAKTOB 3aropaercsl CHUr-
HanbHas Jamnouka JIC. JIByXMO3UIIMOHHBIE PETyIsiTOPbl UCIOIB3YIOTCS TIPU pery-
JUpoBaHUM t 0OBEKTOB, 00JIaAAIOIINX CAMOBBIPABHUBAHUEM U HE3HAUYMUTENbHBIM Iie-
PeXOAHBIM WM TepedaTOYHbIM 3ala3iblBaHWEM, TaKWX, HalpuMep, Kak Harpesa-
TeJIbHas TIeYb.

B sToM ciiyyae B kauecTBE UCIIOJIHUTENBHOTO MEXaHU3MAa HUCIIOJIb3YyeTCs] KOH-
TaKTOp, MPOU3BOSIINI BKIIFOUEHUE U BBIKIIFOUEHNE HarpeBaTeIbHOW MeyH.

Iloka3zaTein KavyecTBa nmpouecca peryJiupoBsaHnus 3JIEKTponneuun

Jlnst oueHKM KadecTBa MpoLecca pPeryJMpoBaHUs MPAKTHYECKUH HHTepec
MPEACTABIISIOT CIEIYyIOlINe MOKa3aTelu: BpeMsl pa3roHa, MOCTOSHHAsl BpPEeMEHH, Bpe-
Msl 3ara3bIBaHusl, TOUHOCTh PEryJIUPOBAHUSI, CTENIEHb YyBCTBUTEIHLHOCTH.

Bpewms pa3rona - mpoMexyTOK BpeMEHHU OT Hadajla pocTa peryiupyemMoil Be-
JUYUHBI 10 TpeOyeMoro 3HaueHUsI.

[TocTosiHHAs BpeMEHU - XapaKTepU3yeT CKOPOCTh MEePEX0JHOTO Mpoliecca.

Bpewms 3ana3neiBaHus - npescTaBiseT coO0i MPOMEKYyTOK BpeMeHH OT Hava-
Ja AeMCTBUS BO3MYILUEHUS Ha YIpaBisieMblii 0OBEKT 70 Hayaia U3MEHEHUs perysiu-
pyeMoii BeIMYHHBI.

[TocTosinnyto Bpemenu 7 1 BpeMs 3ara3blBaHus t MOKHO HalWTH U3 rpaduka
nepexoaHoro mporecca (puc.5.3). Ha kpuBoii mepexoaHOro mpoiiecca OpIHUHATOM




(03...05Y° ., oTMeualoT TOUKYy a, 4epe3 KOTOpYyI MpOBOIIT KacarenbHyto 1-1 u
MEPIICHANKYJISP K OCH abCI¥CC U JIMHUHM YCTAHOBUBIIIETOCS 3HAUCHHSI PETyIUPYEeMOM
BenuuuHbl T°,.,. Ha nuaum ycranosuBmerocs 3Hadenus 1° ., OTMEYalOT TOYKH O U
6 TiepecedeHus MepreHanKysipa ¢ kacarenbHoit 1-1 . Otpe3ok (6-6) COOTBETCTBYET
nocrossHHoM BpeMenu T. C momompto opaunarel 0,63 T° ., HaxomaT abcuumccy t.
Pasnocts (t; - 7) npeacraisieT co0Ooii BpeMs 3ana3abiBanus t .

CreneHb 4yBCTBUTENBHOCTH peryistopa $ xapakrepusyer Hanmudre B Mexa-
HU3ME PeryJjsiTopa 3a30poB, JIOPTOB, CyXOro TpeHUs, yIpyrux siemeHToB. Onpene-
asietcss $ xak OTHOIIEHHE 30HBI YYBCTBUTEIBHOCTH K CPEIHEMY 3HAYEHUIO PETYIIHU-
pyeMoil BeIMYMHBI U3 PeryJMpPOBOYHON IUarpamMmbl, KOTOpas SBISETCS 3aBUCUMO-
CTBIO PEeryJHpyeMOil BeIMYMHBI OT HAarpy3Kku. JJist anekTponeun peryiupyemas aua-
rpaMMa TMpeAcTaBisieT co0Oil 3aBUCMMOCTH TeMIepaTypbl B TeYd OT BpEeMeHH
(puc.5.4). Ha xpuBoii 1, pukcupyroleii n3MeHeHne TeMIlepaTypbl B €YU C ITOMO-
IIBI0 PTYTHOTO TEPMOMETPA, OTMEUAETCsl cpeHee 3HadeHue 1° ¢, A1 KOTOporo or-
KJIQJBIBAIOT BBEPX IMMOJOKUTEIHHOE OTKJIIOHEHNEe T° , ¥ BHU3 - OTPUIATEIHHOE OTKIIO-
Henune T° ..

CrteneHb YyBCTBUTEIBHOCTH OMPEACIISIIOT U3 BhIpaXKeHUs
$ =(AT°, +T° )/ T°
rae AT, +AT, - 30Ha HeUyBCTBUTENBHOCTU

Ha xpuBoit 2, pukcupyroieit n3MeHeHre TeMIepaTypbl ¢ TOMOIIbIO MOKa3bl-
BAIOILIEr0 YCTPOIMCTBA PEryssiTopa, OTYETIMBO BUIHBI YYaCTKH C MOCTOSIHHBIM 3Haye-
HUEM TeMmmeparypsbl. [losiBieHne 3TUX y4acTKOB OOyclaBIMBaeTCs 3a30pamH, JIrog-
TaMH, YIIPYTOCTSIMU U TPEHUEM B MEXaHU3Max peryJsiTopa.

TOYHOCTh peryianMpoBaHMsl OLIEHUMBAETCS IMOTPEIIHOCThIO PeryJnpOBaHus,
onpenesieMoil pa3HOCThIO MEXAY MpeANUCaHHBIM 3HAYEHUEM PeryJinpyeMoil Beu-
4yuHbl T° ;) ¥ TeKyIMM 3HaYE€HHEM PEeryJIupyeMoi BeMIUHBL T° oy

AT® "= T° mp " T° TeK

ITorpemHoCT! peryiIupoBaHusl HaxoIAT U3 PeryJupoBOYHON AuarpaMMsl. B
HallleM clly4dae MOTPEIHOCTh PeryJIMpOBaHuUs CIeIyeT HaXOAUTh KaK pa3HOCTb MEX-
Iy MpeJNHCAaHHBIM 3HaYeHHeM TemrepaTypsl T° ,, ¥ cpeHUM 3HaYyeHHEeM TeMIlepa-

[e]

Typsl T° (.




[TopsmoK BBITOTHEHUST PAOOTHI

1 O3HaKOMUTBCS ¢ MPUHIIMIIOM PETYJIMPOBAHUS TeMIIepaTypPhl JJICKTPOTICHH U
W3YUYHUTh IMOKa3aTeNu, olieHuBarolue padory CAP.

2 CHATHh NepeXOoIHYI0 XapaKTEPUCTUKY DJICKTPOIeUr. Y CTAaHOBUTH 3alaHHOE
HanpspkeHre 30 B, BKIIOUYHMTH Medb, HA4aTh OTCYET TeMIIepaTyphbl IO PTYTHOMY Tep-
MOMETPY U BpEMEHH JI0 TeX IOop, TTOKa He MPEeKpPaTUTCsS POCT TeMIiepatypsl. laHHbIe
3aHecTH B Ta01.5.1.

Tabnuna 5.1 —Pe3ynpTaT n3mepeHuii

Ne | Bpewmsi, MuH. Ilokazanuss pryTHO- |[lokazaHus anek- [ [pumeyanne
ro TEPMOMETPA, °C TPOHHOTO MOTEH-
m\It IUOMETPA, °c

3 CHATH peryIMpoOBOUYHYIO nuUarpammy mneudu. J[as 3Toro ycTaHOBUTH 3a/iaH-
Hyto Temneparypy neun 400C, nanpsokenue nutanus 220 B u npomoikaTh peru-
CTpAIMIO TeMIIepaTyphl MO0 PTYTHOMY TepMOMETPY W IOKa3aHUs JIEKTPOHHOTO ITIO0-
TEHIIMOMEeTpa U BpeMeHH Mo cekyHaomepy (depe3 1 cekyHnmy). OTcUeT MpeKpaTUTh
nocyie 2-3 1IUKJIOB BKIIFOYEHUS U OTKIIIOUeHwMs nieun. [laHHbIe 3aHecTH B Ta6.5.1.

4 Tlo maHHBIM TaOJIUITEI IOCTPOUTH MEPEXOTHYIO XapaKTePUCTUKY U PeryJin-
POBOUYHYIO AUArpaMMy U OTPECIIUTh MMOCTOSIHHYIO BpeMEHH, BpeMs pa3roHa, Bpems
3amna3bIBaHusl, CTETICHb YYBCTBUTEIBHOCTH, TOUHOCTh PeryJINPOBAHUS.

KOHTpOJ'IBHBIC BOIIPOCHI

1 B yem coctouT npunuun aevicteus CAP snexktpornedn?

2 Kakue mapameTpsl XapakTepu3ylOT KaueCTBO aBTOMATHYECKOTO Peryinupo-
BaHWUS?

3 Kak omnpenenuTs MOCTOSHHYIO BPEMEHH 3JIEKTPOIedn ?

4 B yeM 3aKitoyaeTCsl KOMIIEHCALMOHHBIN METOJ] U3MEPEHUS TEMIIEPaTypPhl?




JlabopaTopuasi pa6oTa Ne6

I/ICCJ'leLIOBaHI’le H CpaBHl’lTeJ'leblﬁ AHAJIN3 TEXHHYICCKHUX XaPAaKTCPUCTHUK
NMPOMBIIIJICHHBIX pOﬁOTOB

Llens paGoOTHI - O3HAKOMUTHCS C TEXHUUYECKUMHU XapaKTEPUCTUKAMU U HOMEH-
KJIaTypOi, OCHOBHBIMH ITOKa3aTeJIMU MPOMBIIIIEHHBIX po6oToB (I1P) u mManwmImys-
TOPOB, TIPOBECTH CPaBHUTEIHHBIN aHATN3 OCHOBHBIX moka3areneit [1P «lluxmnon-3b»
U «YHHUBepcan-9».

OcHOBHBIE CBCACHMU

[IpoMblluieHHBINH poOOT — aBTOMAaTHYecKasi MallliHa, NpeacTaBstomas coooun
COBOKYITHOCTh MAaHUITYJIATOPA U MEPENPOrPaAMMHUPYEMOT0 YCTPONCTBA yIIPaBICHUS U
npeHa3HayaeMas ISl BBIIIOJIHEHNs B IPOU3BOJCTBEHHOM ITPOLIECCE JBUTATEIBHBIX U
YIPaBISAOIUX (YHKIUH, 3aMEHSIOLMX aHaJIOTHYHbIe (DYHKLMU YesloBeKa Ipu repe-
MEILEeHUH TPEeIMETOB MMPOU3BOJICTBA U (M) TEXHOJIOTHYECKON OCHACTKH.

[Ton manumynstopom (M) MOHUMAIOT AUCTAHIIMOHHO YIIPABISIeMOe YCTPOMCTBO,
npejcTaBsitoniee co00il pa3oMKHYTYI0 KMHEMAaTUYEeCKylO Liellb, OCHAIEHHYIO pado-
YUM OpPraHoM M, B OOIllIeM ciydae, NMPUBOJAMHU Ui BBIIOJHEHUS ABUTATEIbHbBIX
GYHKIMH, 3aMEHSIOMX aHAJOTMYHble (YHKIUU YelloBeKa MpH NepeMeleHUH 00b-
€KTOB.

YcrpoiictBo ympaBnenus [IP — ycrpoiictBo mist ¢hopMupoBaHHMS U BbLIAYU
YIPaBJISIOMIUX BO3AEHUCTBUNM MCIIOJHUTEIBHOMY YCTPOUCTBY B COOTBETCTBUU C
YIIPaBJISIONIEH IPOrpaMMON.

Homunanehas rpyzononseMHocTh [IP — Hanbonbiee 3HaueHe MacChl MpeaMe-
TOB MPOW3BOJICTBA WIA TEXHOJOIMYECKON OCHACTKH, IPU KOTOPOM rapaHTUPYETCs UX
3axBaThIBaHHe, yJepKaHue U oOecrieueHre yCTaHOBICHHBIX 3HAYEHUH SKCILTyaTalu-
OHHBIX XapakrepucTtuk [1P.

Pa6ouee npoctpancTBo [1P- mpocTpaHcTBO, B KOTOPOM MOXKET HAXOJUTHCS HC-
MOJIHUTEJIBHOE YCTPONCTBO MPH €ro (PyHKINOHUPOBAHUU.

Pabouas 30Ha — MPOCTPaHCTBO, B KOTOPOM pabOyMil opraH BBIIIOJIHAET CBOU
(GYHKIIMM B COOTBETCTBUM C Ha3Hau€HUE POOOTa U C YCTAaHOBJIEHHBIMM 3HAUYE€HUSIMU
€ro XapaKTepUCTHK.

[TorpemHocTh MO3ULIMOHUPOBaHUS paboyero opraHa [IP — oTknoHeHue moso-
xeHus pabouero oprana [ 1P ot 3amanHOro0 ympasisioleil mporpaMMoi.

O6opynoBanwue, MPUOOPHI ¥ MPUHAICKHOCTH

1 I'TpomsituieHHBIE POOOTHI «uKI0H-3b» 1 «YHHBepcan-5».
2 Texunueckue nacrnopra podoros I1P.

3 Pynetrka (I=5000Mm).

4 JTuneiika (I=1000mm).



Tabnuna 6.1 -Texuuueckas xapaktepuctuka [1P «luxnon — 3b»

[Tokazarens Enununa Benuun- | 3HaueHue
HBI

1 2 3
HomunanbHas rpy3010/eMHOCTh OJTHOM PYKH | KT 3
Tun npuBona [IlneBMaTH4ecKkuii
Tun cuctemsl yrpaBlIeHUs! [uknoBas
KonundecTBo mporpaMMupyeMbIx KOOPIU- T 4
HaT(MOBOPOT, MOIbEM, BBIIBUXKEHHUE PYKH, M1O-
BOPOT CXBara)
Haubonpiunii yroil moBopoTa pykKH B TOPU30H- | Ipaj 180
TAJIBHOM TIIOCKOCTH
HanOonpbinii BepTUKAJIBHBINA X0 PYKH MM 100
HawnGonpimmii X011 BIABHKEHUS PYKU MM 600
HawnGonpimmii yroa moBopoTa cxBata BOKPYT rpan 180
IIPOJOJIBHON OCU PYKH
[Ipenensl perynupoBaHus yTiIOBOIO PacIoo- rpaju +30...50
KEHUSI PyKH OTHOCHTEIHFHO MPOJOIBHOM OCH
MaHUITYJISITOpa
VYriioBasi cCKopocTh NOBOPOTA PyKHU rpan/c 60
CKOpOCTh MoJIbeMa PYKH m/c 0,08
CKOpOCTh BBIIBU)KEHHS PYKH m/c 0,4
ToYyHOCTH MO3UITMOHUPOBAHMSL:
110 MOBOPOTY pykH Ha paauyce 1400um MM +0,25

1 2 3
10 OCTAJILHBIM KOOPJIMHATAM MM +0,1
JlaBneHue Bo3ryxa B CETH Mna 120

1 2 3
MakcuMasbHBIM pacxo]l BO3lyXa M/ 120
Maceca:
MaHHITYJIITOpA KT 460
yJIbTa yIpaBJICHHS KT 80




Tabnuna 6.2 -Texuuueckas xapaktepuctuka [1P «YHuBepcanr-5»

Ilokazarennb Enunwuia Benu-
YUHEL 3HaueHue
HomuHasibHas rpy30101beMHOCTh KT 5
Twun npruBona DneKTponHeBMa-
TUYECKUU
KonuuecTBo cTeneHell ¢cBOOOIEI:
TPaHCHIOPTUPYIOLIMX (ITOBOPOT U MOABEM | IIIT. 4
T1aT(OPMBI, IIOBOPOT U BBIIBUKCHUE PY-
KH)
opueHTUpyronMX (BpallleHue u crubaHue | IIT. 2
KHCTH)
Jlnana3oH nepeMeleHui:
MOBOPOT TIAT(GOPMBI rpaj 330
MOJIbeM TIaT(HOPMBI MM 400
MTOBOPOT PYKU OTHOCUTENbHO ocH [1-T1 rpajn 240
BBIJIBIDKCHHUE PYKHU MM 700
oBOPOT cxBaTa oTHocutesibHO ocu I1I-111 | rpax 180
crubanue cxsara rpaj 180
Tun cuctemsl yrpaBieHUs AmHarnoro-
MO3UIIMOHHAS
HawnOomnbias ckopocTb:
MTOBOPOTA IIATGOPMBI rpazl/c 30
noabeMa ImiIaThOpPMBI Mm/c 0,1
MIOBOPOTA PYKH rpazl/c 45
BBIIBIDKEHUE PYKU Mm/c 0,17
MOBOPOTA CXBaTa rpazl/c 180
crubaHue cxsara rpazl/c 90
ToyHOCTH TO3UITMOHUPOBAHMSI MM +2
JlaBneHne Bo3IyXa B CETH MIla 0,4
Macca:
MaHUMYJsITOpa KT 570
MyJIbTa YIpaBIeHUS KT 80

M3yunts Texanueckue xapaktepuctuku 1P «{uknon-3b» u «YHusepcan-5»

(puc. 6.1, 6.2;rabin. 6.1, 6.2).

1 Tlo3HaKOMHTBCS ¢ pabOTOM MTPOMBIIIUIEHHBIX POOOTOB U COCTaBUTh UX CTPYKTYPHO-

KHHEMATHYCCKUEC CXCMBI.

2 Onpenenutb GopMy paboueii 30HbI TPOMBIIIIEHHBIX POOOTOB.
3 3amMepuTh HEOOXOIMMbIE TeOMETPUUYECKHEe pa3Mephl U ONpeieTuTh 00beM paboyero

MPOCTPAHCTBa U paboyeil 30HBbI.

4 Pe3ynbTaThl U3MEPEHHI U pacyeToB 3aHecTH B Tab1.6.3.




5 CpaBHUTH OTHOCHUTEIIbHBIE MOKA3ATENH MO YAEIbHON METAJIOEMKOCTH U BEJIMUUHE
30HBI OOCITY)KUBAHUS.
6 CaenaThb BBIBOJIBI TIO BBITTOJHIEMOM paboTe.

Tabnuna 6.3 —Pe3ynbTarhl U3MEpPEeHUN U PAcYeTOB

IToka3arennb Moneinn
[{uknon-3b YHuBepcan-5

1 HomuHanmbHas TPYy30I01bEM-
HOCTB, KT

2 Tun npuBoja

3 O011ee KOIIMIECTBO CTEIIEHENR
CBOOOIBI

4 CTpyKTypHO-KHHEeMaTH4YeCcKas
cxema pobora

5 ®opma paboueil 30HBI

6 ®opma 1 06beM paboyero
IPOCTPaHCTBA

7 ®opma 1 06beM 30HBI 00CITY-
KUBaHMUSI

8 YnenpHas METaNTIOEMKOCTh
K,=Macca po6ora/macca rpy3a
9 OtHomieHnne o6bemMa 30HbI 00-
CITy>KUBaHUS K 00beMy pabodero
IPOCTPaHCTBA

KonTponbHbIE BOITPOCH

1 YTo MOHUMAFOT TIOJT TEPMUHAMH «IIPOMBIIIIICHHBIN pOOOT», <MaHUITYJISITOPY, «TPY-
3omoabeMHOCTh [IP», «pabodee mpocTpaHCTBO», «paboyasi 30Ha» U «30HA OOCITYKH-
Bauwus [1P»?

2 Buzpl morpentHocTel MO3UIIMOHUPOBAHUSI.

3 OcHoBHBIE TeXHIYeckue XapakreprucTuku [1P 1 criocoOs! ux omnpeseneHus.

4 Ha3BaTh OCHOBHBIE CUCTEMBI KOOPJAMHAT, B KOTOPHIX padoTatot [1P.

5 Ormpenenutb 4uCiO, BUA U MOPSAIOK PAcMONOXKeHUs crerneHei moasuxHoctu [1P
«uxnon-3b» u «YHusepcan —5».



JlabopaTopHasi pa6ota 7/

HccnenoBanne KHHEMATHKH, TOYHOCTH NMO3HIIMOHUPOBAHUSI H CHCTEMBI
ynpasJieHHs IpOMbIlLIeHHBIM po6oToM «bpur-10b» B kommiekce
¢ KpuBomUNHBIM npeccom KJI-2118

[{enb paboOThI - 03HAKOMUTBCS ¢ YCTPOUCTBOM poOOTa, C METOJIMKOM Oompesere-
HUS OJJHOM M3 BaKHEHIINX XapaKTePUCTUK MPOMBIIIEHHOTO poO0Ta — TOYHOCTH I0-
3ULMOHUPOBAHUS IO TPEM KOOpPAHWHATAM. JINHEMHOMY INEPEMEILEHHIO PyKH IO Bep-
THKaJIH, JUHEHHOMY NIEPEMEILEHNIO PYKHU 110 TOPU30HTAJIH, YTIIOBOMY ITEPEMEILIEHHUIO
PYKH BOKPYT BEpTUKAJIbHOM OCH.

OCHOBHBIE CBEJICHUS

Po6ot npombiennsiit «bpur-10b» npegHazHadeH Ajs aBTOMaTH3AlMA U Me-
XaHU3aIMN BCIIOMOTATEIbHBIX TEXHOJOTHYECKHX OIepalfii: MOrpy3Kd, BHITPY3KH,
YCTaHOBKH, CHSTHSI JIeTajeil M 3aroTOBOK Ha TEXHOJOTMYECKOM 00OpyAOBaHUU IPH
pa3IMyYHBIX BUJaX 00pabOTKH, B TOM YHUCIIE Ha OMepalusix XOJIOAHON JUCTOBOM U To-
psiyeil 00beMHON TaMIOBKU. B naHHON paboTe mpombllieHHBIH poboT «bpwur-
10b» ycraHoBieH B KoMILIeKce ¢ KpuBoUIHBIM mpeccom KJ/[—2118 ycununem 63
kH.

Cy1ecTByIOT Be MoaudUKaIu podoTa: omHOpyKuil — «bpur-10b», nBypyKuii
— «bpur-BM/5».

OHU UMEIOT cleayIolue XapaKTePUCTUKH:

bpur-10b bpur-BM/5
Yuco crere’ei noaBUKHOCTH 5 3
(cBOOOIBI)
Yucno Touek 0CTaHOBOK !
MIpH TIOBOPOTE PYKH
P OCTAIIBHBIX NIEPEeMEeIeHUSIX
['py3onoabpeMHOCTE pyKu poboTa 10
C y4eToM
BCEX MEXaHU3MOB KHCTH, KT

N W
OO DN

TouHOCTH IO3UITMOHUPOBAHHS | +0,3 +0,5
MM

JInHeliHOE NepeMeleHne pyKH,

MM :

110 BEPTUKAIHU 0...100

M0 TOPU3OHTANIN 510...600

O6opynoBanue, MpuOOPHI U MaTeprabl

1 ITpompiuieHHbIi poOoT «bpur-106».
2 Kpuommunnsiii npece KJ1-2118.



[Topsimok BBIMOTHEHUS paOOThI

1 YcTaHoBUTH Ha TIpecce WK Ha CTeIUATbHOM YCTPOUCTBE HHIUKATOPHI B TOYKAX
KOHTPOJIS TOYHOCTH TIO3UITMOHUPOBAHMSI IMHEHHOTO TIepeMeITeH s pyKu poOoTa.

2 BximouuTh po0oT, 3aperucTprUpoBaTh OTKIOHEHUE CTPEITKA WHIUKATOPA U MTOKa3bI-
BaIOIIIET0 MPUOOpa MPU MHOTOKPATHOM TIepeMeIleHUH PYKH poOoTa B pabouyro 30HY
npecca. OIeHUTh MOTPEITHOCTh TTO3UITMOHUPOBAHMS.

KOHTpOJ'IBHBIC BOIIPOCHI

1 Yto Takoe MOrpenrHOCTh O3UIIMOHUPOBAHNUS ?

2 Kakue mapameTphl BIUSIOT Ha TOYHOCTD MTO3UITUOHUPOBAHHSI ?

3 B uem 3akitoyaeTcs MPUHIIAI JeHCTBUS U3MEPHUTEILHOW CUCTEMBI B TAaHHON
pabore?

JlabopaTopunas padora 8
HccnenoBaHue NMKJIOBBIX CHCTEM MPOrPaAaMMHOIO YIIPaBJIeHHs POOOTAMH

Lens paboTsl - u3yunth ycrporictso DLITY-6030u npuHumn nqeiicTBUs MUKIIO-
BOIl cHcTeMbl MPOrpaMMHOI0 yNpaBieHUs! MpoMblluieHHbIM poboToM DII-9C, ocso-
UTh METOJMKY IIPOTPaMMHPOBAHUS U PUOOPECTH MpaKTUYeCKre HaBBIKA HACTPOUKU
POOOTOB 10 33/1aHHON TIpOTpaMMe.

OcHOBHBIE CBCICHU A

Kpatkoe omucanue 3JIEKTPOHHOTO IIUKIOBOTO MPOTPAMMHOTO YCTPOMCTBA
SOUITY-6030.

VYerpoiictBo DLIITY-6030npeanaznaueno 1jisl ynpaBieHUs MAaHUITYJISITOpaMUA U
BBITIOJTHEHO B BUJIE HACTOJILHOTO ITyJIbTA.
Texuuueckas xapaktepuctuka ILITY-6030.

Tum cucremsl yrpaBiieHUs [uknosas
Yucno ynpasisieMbIX 3BEHbEB MaHUITYJISATOPA 1o 6
Yucno 3BeHbEB, YNIPABISEMBIX IO IIyTE€BOMY NPUHIUITY 4

Yucio 3BeHbeB, yIPaBIIseMbIX M0 yTEeBOMY U 110 BpEMEHHO- 2
My NpHU3HAKaM

Ywciio Touek ocTaHOBa Ha YIIPABIIIEeMOM 3BEHE 2
Yucio TEXHOJIOTHYEeCKUX KOMaH/I 6
Ywucno 6;10KUPOBOK no 4
Ywciio mporpaMMHUpPyEMBIX BBIZIEPIKEK BpeMEHU 1

Jlnanas3oH peryJIupoBKH IporpaMMupyeMoii Beinepkku Bpe-  ot0 1o 0,7¢
MEHH

Yucso kaapoB MporpaMMbl 1o 30
YucIio BEIXOAOB YIIpaBlIeHUS] 3BeHOM MaHHITYJISTOPA 2



PaccMoTpuM ocHOBHO# ¢yHKIMOHAIBHBIA cocTtaB ycTpoicTBa JDLITY-6030 u
XapaKTepHbIe CBS3M Mexay y3namu u Omokamu. DLITY moctpoeHO Mo mpuHLIHUITY
CHHXPOHHOTO MPOTrPaMMHOI0 aBTOMATa C KECTKUM IHKJIOM yIPaBICHHS U BKITFOYAET
ClIeIyFOIIIe OCHOBHBIC Y3IIbI U OJIOKH:

-0JIOK yTpaBlieHHsl, TIpeIHA3HAYCHHBIN 7151 00pabOTKU MHGOPMALIUH O 3a1aH-
HOM IporpaMMe | BblIade YIPaBISIONIMX BO3ICHCTBUI Ha MAaHHUITYJISITOP U TEXHOJIO-
ruyeckoe o0opyaoBaHue,

-ITyJIGT YIPaBJIeHHs, 00eCIICYNBAIOIINI 3aJaHe PEKUMOB pabOThI YCTPOICTBA,
BBITIOJIHEHUE OTIepallvii BKIFOYEHUsS - BBIKJIIOYCHUsS MTUTAHUS, 3aIycKa B paboTy, a
TaKXe pyYHOe YIpaBlieHHe 3BeHbSIMUA MaHHITYJISTOPA,

-IPOrPaMMOHOCHTEb, MpeIHa3HAYeHHBIA [Tl Habopa W XpaHeHHs TpeOyemoi
nporpamMmmsl po0oTa,

-0JIOK ycmiuTenei, o0ecreYnBaonil BbIady YIPAaBISIONMX KOMaH Ha pac-
npe/ieIuTeNle MaHUITYJIATOPa U TEXHOJIOTHYECKoe 000pyI0BaHue,

-0JIOK NUTaHMsI, 00eCIIeYNBAIOLIHI TUTAHUE SJICKTPOHHOTO 000PYIOBaHMUs, AaT-
YHKOB MaHUITYJIATOPA U TEXHOJIOTUYECKOTO 000PYI0BaHNSI.

bnok ynpaBueHus popMupyeT KOMaHIbl YIIpaBiIeHUS UCIIOTHUTEIbHbI-
MU OpraHaMyd MaHHUITYJISITOpa Ha OCHOBaHMM MHGOpPMAaLMK , MOCTYMAOIIe ¢ mpo-
rPaMMOHOCHUTEJS, CUTHAJIOB OT JAATYUKOB IOJIOKEHUS! 3BEHbEB MAaHHUMYJIATOPA U CO-
CTOSIHUS YNIPABIIAIOIIMX OPraHOB Ha MyJIbTE YIPABICHHUS.

[ITynsT ynpaBaeHHu s ONpeaHa3HayeH ISl ONIEPATUBHOIO yIpaBIeHUS
YCTPOWCTBOM M OTOOpakeHUs COCTOsIHUS poboTa. C mynbTa ynpaBieHUs MOXKHO 3a-
JlaTh OJIUH W3 CIEIYIOLIUX PEKUMOB pabOThl yCTPOUCTBA! PV‘IHOfL KOMAHJIA,
LWKJI, ABTOMAT (pucyHoK).

B pexume PYYHOM koMaH/IbI 33af0TCS C IIyJIbTa YIPABIECHUS U MOCTYNAIOT
Ha OJIOK ycwiuTeNed U Jajiee Ha MaHUMYJATOP AJIS YNPaBIeHUS ero MOABUKHBIMU
opraHamu. KOHTpoJIb TOJ0KEHUSI HUCHOJHUTENBHBIX OPraHOB MAaHMIYJSATOpPa OCY-
HIECTBIISIETCS C TOMOIIBIO Ta0JI0 HH(OPMAIIUU COCTOSIHUS 3BEHbEB MAHUITYJISITOPA.

B pexxume KOMAHJIA yctpoiicTBo obecrieunBaeT oTpabOTKy OAHOTO Kajpa
nporpamMmbl, HabpaHHON Ha TporpamMMmoHocuTesne. [locie oTpaboTku KoMaH I, 3aaH-
HBIX B KaJipe, yCTPOKWCTBO OCTaHABINBAETCS.

B pexume LIWUKJI ycrporicTtBo obecneynBaeT OJHOKpATHYHO OTPabOTKY BcCex
KaJIpOB MPOrPaMMBI.

B pexume ABTOMAT ycTpoiicTBO obecriednBaeT MHOTOKPATHYIO OTPabOTKY
paboyero HUKIIA MPOrpaMMBl.

Ilpy Haxatnn KHONkH pexuma PYUHOM Ha 3BeHO MaHHIyNsTOpa BbIIAeTCs
KOMaH/1a, MHEMOHHYECKOe U300pakeHrne KOTOPOil HaHeCeHO Ha TabJio HaJl KHOMKOM,
TabJIO PU 3TOM 3aropaeTc.

Knonka ITYCK ¢ynkunonupyer tonbko B pexumax ABTOMAT, LHUKIJI u
KOMAH/IA. Ilpu HaxkxaTuu Ha 3Ty KHOIIKY YCTPOMCTBO HauMHaeT paboTarh Mo Mpo-
rpamMme, ogfHOBpeMeHHO 3aropaetcst Tadbno PABOTA.

Knonka CTOII ciayXuT 1151 OCTAaHOBKM paboOTaoIIero Mo mporpamme yCTpou-
ctBa. [Ipu HaxkaTiu Ha 3Ty KHONKY Tabsio PABOTA racHer (muTaHue ycTpoHcTBa He
BBIKJTFOYAETCS).



Kuonka CBPOC CUK (cyeTunka KajpoB) UCIIOJB3YETCS IJIS MPeaBaApUTETbHON
YCTAHOBKM CUETYMKA KaJpOB B HAYaJIbHOE COCTOSTHUE.

Knonka +1 CUK ucnonsiyercs ans uameHeHus cocrosiuust CUK.

Kunonka CETb npenna3Hadena Ajisi BKIOUYEHUS TUTAHUS.

[Ipu pabote poboTa 1o nporpaMmMme Ha TaOJIO WHIUKAIIMKM BHICBEUHBAETCS TEKY-
M HOMEpP HCIOJIHIEeMOro Kajapa. B BepxHell 4acTu YCTpOHCTBa paclojioKeHa
KpacHasi KHOIIKa aBapUIHOTO BBIKIIFOUEHUSI yCTPOMUCTBA.

[IporpaMMOHOCHTEI b BBIIOJIHEH B BUJIe ABYX HAOOPHBIX MoOJyiei u3
MHOTOIIO3ULIMOHHBIX IEPEeKIoYaTesied U pa3MelleH B BepXHeW 4acTU yCTPOMCTBA B
CIIELIMAJIbHOM HUIIE , 3aKphIBa€MOW KpBIKOM. Kak b1l Kaap mporpaMmMbl MOXET CO-
JepKaTh OJHY WUIA JIBe KOMaHbl, HAOMpaeMble Ha BEPXHEM W HIDKHEM TIOJSX TIPO-
rpamMmmMoHocuTens (Ta61.8.1).

IIporpamma cocTaBisieTcsi Mo LUKJIOrpaMMe poboTa, KoTopas pazdupaercs Mo
mraram. MakcUMallbHOE YHCJIO I1aroB pabouero Iukia (a COOTBETCTBEHHO U IMPO-
rpammbi)- 30.TIporpaMMoHOCHTENB, HA KOTOPOM HaOHpaeTcs MporpaMmma, BbITIOJTHEH
B BU/JIE IByX HaOOPHBIX MOJIeil MHOTOMIO3UIIMOHHBIX Mepekintodareneid - mo 30 miT.

Taomuma 8.1
Howmep HazBanue xomaHabI
KOMaH/IbI Kon kaznpa
Bepxnee nosie Hwxnee noste

1 JIBIOKeHHE UCTIOTHUTEb- 1 0
HOI'0 YCTPOWUCTBA BIIEpe

2 JIBIOKeHHE UCTIOTHUTEb- 2 0
HOI'0 YCTPOWCTBA Ha3ax

3 IToBopoT BIIpaBo 3 0

4 IToBopoT BIIEBO 4 0

5 ITonwem BBepXx 0 1

6 [Togsem BHU3 0 2

7 3axBaTHOE ycTporicTBo 3a- | 0O S
KPBITO

8 3axBaTHOE ycTporcTBo oT- |0 6
KPBITO

Kparkoe Texnuyeckoe onucanue podora MI1-9C

[Tpombrmenusid po6or MII-9C mpennaznaueH s 0OCITyKUBaHUS ILITAMIIO-
BOYHBIX IIPECCOB, & TAK)K€ aBTOMATHU3aLMU TE€XHOJOTMYECKUX MPOLIECCOB, I/le He0o-
XOJIMMO OCYIIECTBIISITh 3aXBaT, IEPEHOC U YCTAaHOBKY JI€Tajd Ha TEXHOJOTMYEeCKOe
obopyoBaHue.



Texnuueckasi xapakTepucTuka pobora

1 I'pyzonoagsemuocts  0,2kr

2 BriBrkeHre UCTIOTHUTENBHOTO ycTporicTBa 150MMm

3 [loxpeMm ucnomHUTENHHOTO ycTpoiicTBa 30 MM

4 TToBopoT HcmoMHUTENBbHOTO yeTporicTBa 12(°

5 Tounocts no3urmonupoanus +0,05mm

6 Tum mpuBoIa MTHEBMATUIECKUN

7 Pabouee naBnenue Bozmyxa 0,4...0,5MI1a

8 Tur cucteMbl yripaBieHUs ITUKIOBas

9 Yucno Touek MO3UITMOHUPOBAHUS 110 KaXIOH CTETICHH MOIBIXKHOCTH 2
10Macca 40kr

[Topsimok BBITOTHEHUS! paOOThI

1 V3yunth GyHKIMOHATBHYIO CXeMy, MPUHIUI JEHCTBUS U KOHCTPYKTHBHBIS
O0COOEHHOCTH CUCTEMbI yIIPABICHHUS.

2 BusyanbHo ocBouth cuctemy ympasienus JLI1Y-6030. Ocmorpers mysibT
yrnpasieHusi. TogHO 3HaTh QYHKIIMOHAIHHOE 3HAUYCHHWE KaXKJIOW KJIABUIK M M300pa-
YKEHUS Ta0JIO MyJIbTa yIpaBIICHHUS.

3 Buemne ocmorpers pobor MII-9C. YcBouTh HampaBieHue NepeMelleHUs
3BeHbEB MaHUMYyJIATOpa (MepeiBUTasi UX B PYYHOM pexume). 3HaTh PyHKIIMOHATBHOE
Ha3HauYeHHEe YMPaBISIOIIMX OPraHoB - myJbTa ynpasieHus cuctemsl DLITY-6030.B
COOTBETCTBUM ¢ pazzaesioM “Dkcruyaranus yctporcra DLITY-6030" npaktuuecku
OCBOUTB BCE PEXUMBI paboOThI CHCTEME! ynpapieHns. B pexuve PYUHOU otpabo-
TaTh BCe KOMaH/Ibl YIIPaBJIeHUs POOOTOM.

4 CocTaBUTH alTOpUTM (PYHKIIMOHUPOBAHUSI POOOTA: YUCIO IIaroB JOJIKHO
ObITh He MeHee 7 1 He O6onee 15.3anmucarh B KaXJI0M I1are Koj Kajpa, COOTBETCTBY-
IOIWNA CJIOBECHOMY OTHCaHUIO anroputMa. [Iporpamma nomkaa ObITh 0hopMIIeHa B
BHUIe Ta01.8.2.

Tabnuna 8.2 - Anroputm nporpammHoro obecriederust DLTY-6030

Howmep miara Kon kaapa HaumeHnoBanue koMaH1 B Kajipe

HaGpatps nporpammy Ha mporpammoHocutene. OTiaaKy mporpamMmmbl Tpou3Be-
ctu nocnenoBatenabHo B pexxumMax KOMAHJIA, IIUKJI u ABTOMAT.

[TponemMoHCTpUPOBATH MperoaBaTeN0 Kak (PyHKITMOHUPYET poOOT MO COCTaB-
neHHo# nporpamme. [lo ykazanuro npemnonaBaTelisi, BOCIONb30BABIIMCH KOMaHIaMU
15...18u3 1a61.8.1 (OaHOM MM HECKOIBKUMH), YCIOKHHUTH Iporpammy. Moauduiiu-
POBaHHYIO TPOrpamMMy OTJIAIUTh U BHOBb MPOJAEMOHCTPUPOBATH MPENoaaBaTesio.



KoHTponbHbBIE BOIIPOCHI

1 O6BsICHUTE TPUHLMI MO3ULIMOHUPOBAHHUS B LIMKJIOBBIX pOOOTaX.

2 N300pa3uth rpaduyueckn yKpyImHEHHYIO CXeMY LUKIOBBIX CHCTEM YTIpaB-
JIeHUsI U yKa3aTh (yHKIHMOHATbHOE Ha3HauUeHUe OJIOKOB.

3 HazBatb BHIbI MPOTPaMMOHOCHUTENIEH 1 METOIbI 3aITUCH MPOTPAMMBI B ITHK-
JIOBBIX CHCTEMaX yMpaBIeHUsI.

4 OOBACHUTH (PYHKIIMOHATHHOE Ha3HAUYCHHE CIIEAYIOIINX KOMaHI B CHCTEME
OUITY-6030: TEXHOJIOTUYECKAA KOMAHJA, BBIJIEPXKKA BPEMEHH,
[TPOITYCK, IIEPEXO/], OCTAHOB, KOHEL] I[TPOI' PAMMEGI.

5 O0bsicHUTh (pyHKIIMOHANBbHBIE Bo3MOkHOCTH cucTeMbl DLITY-60308 pe-
xnmMax: PYUHOU, KOMAH]JIA, LIUKJI, ABTOMAT.

6 Uto Takoe pabora 1o myTeBOMYy MPUHIIUITY ?

7 Yto Takoe paboTa 1o BpeMeHHOMY IMPUHITUITY ?

8 O0bsicHUTH (PyHKLIMOHAIbEHOE Ha3HauUe€HHE OOPATHOM CBSI3U B IIUKIIOBBIX
CUCTeMax YTpaBJIeHHUS.

9 B kakux TeXHOJOTHYECKHX Mpoleccax AOMycKaeTcsl MpUMEHEeHHe IUKIIO-
BBIX POOOTOB?
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