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L!r :/1g (Of) 
11-/;i§ 

• HayqIITbC51 IIOJib30BaTbC51 OCHOBHbIMII CIJYHKIJII5IMII TeCTepa (KaK OMMeTpOM, 

BOJibTMeTpOM II aMnepMeTpOM) 

• HayqIITbC51 IICIIOJib30BaTb OCIJIIJIJIOrpacp wrn II3MepeHII51 tJ.aCTOTbl, CKBa)K

HOCTII II .r:lpymx napaMeTpOB ClffHaJIOB 

CBE.11:EHHJI H3 TEOPHH 

MyJihTHMeTp 

MyJibTIIMeTp (TecTep) - KOM6IIHIIpOBaHHblli 3JieKTpOII3MepIITeJibHblli npII-

6op, KOTOpblli o61,e,[(IIH51eT B ce6e HeCKOJibKO cpyttKIJIIIT, T. e. MO)KeT IICIIOJib30-

BaTbC51 KaK BOJibTMeTp, aMnepMeTp, OMMeTp II .[lp. Cy111ecTByIOT IJII!ppOBbie II aHa

JI0fOBbJe MYJibTIIMeTpbi. TiorpeIIIHOCTb II3MepeHIIIT conpOTIIBJieHII51, Hanp51)KeHII51 

II TOKa IIII!ppOBOro MYJibTIIMeTpa MeHee ±0,3 %. TipII II3Mepemrn nepeMeHHOro 

Hanp51)KeHII51 II TOKa tJ.aCTOTOIT BblIIIe 20 KfIJ norpeIIIHOCTh CIIJibHO yBeJIIItJ.IIBaeTC51 

(6011ee 10 % ). KOJIIItJ.eCTBO pa3p51.[(0B ne onpe,[(eJI51eT TOtJ.HOCTb npII6opa. 

TotJ.HOCTb II3MepeHIIIT 3aBIICIIT OT TOtJ.HOCTII aHaJIOfO-IIIIcppoBoro npeo6pa30-

BaTeJI51 (AUTI) npII6opa, OT cra6IIJibHOCTII npIIMeneHHbIX pa.r:lII03JieMenTOB, OT 

KatJ.eCTBa 3allJIITbl OT BHeIIIHIIX HaBO,[(OK, OT KatJ.eCTBa npo_Be,[(eHHOIT KaJIII6pOBKII. 

Bxo,[(HOe COIIpOTIIBJieHIIe IIIIcppoBoro MYJibTIIMeTpa B pe)KIIMe BOJibTMeTpa co

CTaBJI51eT IIOp51,[(Ka 11 MOM, eMKOCTb - 100 n<l>, IIa,[(eHIIe HaIIp51)KeHII51 npII II3-

MepeHIIII TOKa - He 6011ee 0,2 B. 

TIIIIIItJ.Hble ,[(IIana30Hbl lI3MepeHIIIT, HaIIpIIMep ,[(JI51 MYJibTIIMeTpa cpIIpMbl 

MASTECH 'MY64, c KOTOpbIM 6y.[leM pa6oTaTb B ,[(aJibHeiiIIIeM: 

• nocT051HHoe nanp51)KeHIIe: 0 ... 200 MB, 2 B, 20 B, 200 B, 1000 B; 

• nepeMeHHoe HaIIp51)KeHIIe: 0 ... 2 B, 20 B, 200 B, 750 B; 

• nocT05IHHbiii TOK: 0 ... 2 MA, 20 MA, 200 MA, 10 A (o6hitJ.HO tJ.epe3 OT.[leJib

HbIIT BXO.r:l); 

• nepeMeHHbiii TOK: 0 ... 20 MA, 200 MA, 10 A (o6bitJ.HO qepe3 OT.[leJib

Hbiii BXO.r:l); 

• conpoTIIBJieHIIe: 0 ... 200 OM, 2 KOM, 20 KOM, 200 KOM, 2 MOM, 20 MOM, 

200 MOM; 

• eMKOCTb: 0 ... 2 H<l>, 20 n<l>, 200 H<l>, 2 MK<l>, 100 MK<l>; 

Pe)KIIM «IIp03BOHKII» II03BOJI5IeT onpe,[(eJIIITb KOpOTKOe 3aMbIKaHIIe co 3BYKO

Bb!M CIIrHaJIOM II paCIIOJIO)KeHIIe KaTO,[(a II aHO.[la Ha IIOJIYIIPOBO,[(HIIKe. 

f.lAYlIHO-TEi'{HHTIECKIUII 
33MBJ1H OTEK A. / 
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Pnc. 1. MymTHMeTp MASTECH MY64 

MeTO.ll:HKa H3Mepeuuu. MyrrbTIIMeTp Il03BOmieT II3MepIITb crre.nyiom:IIe 

BeJIIIqIIHbl. 

• HanpJt)KeHue. lhMepeHIIe Hanp5DKeHirn noJBomi:eT onpe.nerrIITb ero HaJIIIqIIe 

B II3Mep5IeMOH TQqKe II BeJIIIqIIHy. JJ,.rrn TOro qTo6bI II3MepIITb Hanp5I)KeHIIe, HJ)KH0 

onpe.nerrIITbC5I C pe)KIIM0M II3MepeHII5I: ACV (Hanp5I)KeHIIe nepeMeHHOro TOKa) 

IIJIII DCV (Hanp5I)KeHIIe Il0CT05IHHOro TOKa). 3aTeM BbICTaBIITb Ha ycTpoiicrne c 

Il0M0W:bIO Bpam:arom:eroC5I nepeKJiroqaTeJI5I HJ)l(HbIH .[(IIanaJ0H II ycrnHOBIITb W:ynbr 

B TQqKII, Me)K.[(y K0T0pbIMII Tpe6yeTC5I II3MepIITb Il0TeHI.(IIaJI. 

BHIIMaTeJibHO CM0TpIIM Ha npe.neJibHhle 3HaqeHII5I Ka)K,[(oro II3 .[(IIana30H0B . 

• Cuny moKa. H3MepeHIIe CIIJlbI TOKa np0II3B0,[(IITC5I IIHbIM cnoco6oM. EcrrII, 

.nonycTIIM, npII II3MepeHIIII na.neHII5I Hanp5I)KeHII5I Ha Harpy3Ke m:ynu MYJibTIIMeTpa 

HJ)KH0 ycTaHaBJIIIBaTb «naparrrreJibH0», TO npII II3MepeHIIII TOKa m:ynu HJ)KH0 

ycTaH0BIITb TaK, qTo6bI TeCTep 6bIJI BKJIIOqeH B uenb nocrre,[(0BaTeJibHO, T. e. TOK 

TeK qepe3 MYJibTIIMeTp. He Ja6brnaeM ycrnH0BIITb pe)KIIM (ACV IIJIII DCV) II 

.[(IIanaJoH. 

BHIIMaTeJibHO CMOTpIIM Ha npe.nerrbHbie 3HaqeHII5I Ka)K,[(0ro II3 ,[(IIanaJ0H0B. 

II ConpomUBJteHUe. H3MepeHIIe conpOTIIBJieHII5I np0II3B0,[(IITC5I He CJIO)KHee 

II3MepeHII5I Hanp5I)KeHII5I. qT06bI npOII3BeCTII JaMep conpOTIIBJieHII5I, HJ)KHO Bbl-
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6paTb ,[(IIanaJOH II ycTaH0BIITb W:ynbr B TQqKII, Me)K.[(y K0T0pbIMII Tpe6yeTC5I Y3HaTb 

conpoTIIBJieHIIe. EcrrII Ha .[(IIcnrree npII6opa BbICBeqIIsaeTc5I « 1 » so Bcex .[(IIanaJo

Hax, 3T0 rosopIIT 06 o6pbrne B uenII. 

OcuHJIJiorpaq> 

OcuIIJIJ1orpacp - npII6op, npe.nHaJHaqeHHbIH .[(Jl5I IIccrre.nosaHII5I aMnrrIITYJ:1-

HbIX II BpeMeHHbIX napaMeTp0B 3JieKTpIIqecKoro CIIrHarra, Il0,[(aBaeMoro Ha ero 

BX0,[(. CoBpeMeHHbie OCQIIJIJIOrpacpbI Il03B0Jl5IIOT IICCJie.[(0BaTb CIIrHaJI rnrarepuo

BbIX qaCT0T. 

K.Jiaccuq>nKaUIDI, Ilo Jl02UKe pa6ombt u 1la31lQ'leHU/O OCQIIJIJIOipacpbI MO)KH0 

paJ.nerrIITb Ha TPII rpynmr: 

- pearrbH0ro BpeMeHII (aHaJIOfOBbltt); 

- 3ailOMIIHaroru:IIii; 

- CTp06IIp)'IOW:IIH. 

Ilo KOJIU'leCmBy Jty'leu: 0.[(HOJiyqeBbie, .[(Byrryqesbre II T. ,[(. n-rryqeBOH 0CQIIJI

rrorpacp IIMeeT n CIIrHaJibHbIX BX0.[(0B II M0)KeT 0J.J:H0BpeMeHH0 OT06pa)KaTb Ha 

3KpaHe n rpaq:>IIKOB BX0,[(HbIX CIIrHaJI0B. 

OCQIIJIJIOipacpbI C nepIIO,[(IIqeCKOH pa3BepTK0H ,[(eJI5ITC5I Ha yttIIBepcarrbHbie 

(o6uqHbie), CK0pOCTHbie, CTpo60CKOn~eCKIIe, Jan0MIIHarom:IIe II cneQIIaJibHbre; 

QIIq:>pOBbie OCQIIJIJIOipaq:>bI M0ryT coqeTaTb B03M0)KH0CTb IICil0Jlb30BaHII5I pa3HbIX 

cpyttKQIIH. 

YcTpOHCTBO. B nocrre.nyrom:IIx rra6opaTOpHbIX pa6ornx Mb! 6y.neM Il0Jlb30-

BaTbC5I .nsyxKaHarrbHbIM QIIcppoBbIM ocQIIJIJ1orpacpoM AKHTI-4115/5A (pIIc. 2.1). 

~ 

Pnc. 2.1. Ocu:rumorpacp AKH.Il-4115/SA 
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Pttc. 1. MymTttMeTp MASTECH MY64 

MeTO/].UKa H3Mepeuuii. MyJibTHMeTp 1103B0mleT H3MepHTb cnenyIOIUHe 

BeJlHqHHbl. 

• HanpJ1)KeHue. l13Mepem1e Harrp»)1ceHID1 IT03B0n»eT orrpeneJIHTb ero HaJIHqwe 

B H3Mep»eMOH TQqKe H BeJ1Hq1rny. ,U;rn Toro qT06b! H3MepHTb Harrp»)KeHHe, HY)KH0 

orrpenenHTbCH C pe)KHM0M H3MepeHIDI: ACY (Harrp»)KeHHe rrepeMeHH0ro TOKa) 

HJIH DCY (Harrp»)KeHHe ll0CT0»HH0ro TOKa). 3aTeM BbICTaBHTb Ha ycTpOHCTBe c 

ll0M0lllblO BpaIUaIOIUeroc» rrepeKJ110qaTeJ1» H~Hb!H nwarra30H H ycTaH0BHTb lllYllbl 

B T0'IKH, Me)Klly K0T0pblMH Tpe6yeTC» H3MepHTb ll0TeHI.J,HaJI. 

BHHMaTeJlbH0 CM0TpHM Ha rrpenenbHble 3HatJeHID! Ka)Klloro H3 )lHarra30H0B. 

• Cuny moKa. l13MepeHHe CHJlbl T0Ka rrp0H3B0)lHTC» HHblM crroco6oM. EcnH, 

norryCTHM, rrpH H3MepeHHH rraneHID! Harrp»)KeHIDI Ha Harpy3Ke lllyITbl MYJibTHMeTpa 

H~H0 ycTaHaBJlHBaTb «rrapaJIJieJlbH0», TO rrpH H3MepeHHH T0Ka lllyITbl HY)KH0 

ycTaH0BHTb TaK, qT06bI TeCTep 6bIJI BKJl!OtJeH B uerrb rrocnenoBaTeJlbH0, T. e. TOK 

TeK qepe3 MYJJbTHMeTp. He 3afarnaeM ycTaH0BHTb pe)KHM (ACY HJIH DCY) H 

nwarra30H. 

BHHMaTeJlbHO CM0TpHM Ha rrpenenbHbie 3HaqeHID! Ka)Klloro 113 )lHarra30H0B. 

• Conpomu6JteHue, l13MepeHHe corrp0THBJleHID! rrp0H3B0)lHTC» He CJI0)l(Hee 

H3MepeHHH Harrp»)KeHHH. qT06bl rrp0H3BeCTH 3aMep corrp0THBJleHHH, H~H0 Bbl-

2 

6paTb nwarra30H H ycTaH0BHTb lllYllbl B TQqKlf, Me)Klly K0T0pb!MH Tpe6yeTC» Y3HaTb 

corrp0THBJleHHe. EcnH Ha JlHCllJlee rrpH6opa BbICBeqHBaeTC» « 1 » BO Bcex nwarra30-

Hax, 3T0 f0B0pHT 06 o6pb1Be B uerrH. 

Ocuwmorpa<I> 

OcuHJinorpacp - rrpw6op, rrpenHa3HaqeHHbIH nm, wccnenoBaHHH aMITJlHTYJl

HblX H BpeMeHHbIX rrapaMeTp0B 3JleKTpHqecKoro CHrHaJia, ll0)laBaeMoro Ha ero 

BX0)l. CoBpeMeHHbie OCUHJIJIOrpacpbl 1103B0J1HIOT HCCJie)l0BaTb CHrHaJI mrarepuo

Bb!X tJaCT0T. 

K.riaccu<t>nKal{HH. Ilo Jl02UKe pa6ombt u Ha3HQ'leHU/O OCUHJIJlOrpacpbl M0)KH0 

pa3)leJ1HTb Ha TpH rpy1111b1: 

- peaJibH0ro BpeMeHH (aHaJIOfOBbIH); 

- 3allOMHHalOIUHH; 

- CTpo6wpy!OIUHH. 

Ilo KOJlU'leCmBy Jty'leii: 0)lH0JJyqeBbie, JlByJiyqeBbie If T. Jl, n -nyqeB0H 0CUHJI

JIOrpacp HMeeT n CHfHaJibHbIX BX0)l0B If M0)KeT 0)lH0BpeMeHH0 OT06pa)KaTb Ha 

3KpaHe n rpacpHKOB BX0)lHbIX CHrHaJI0B. 

OcuHJinorpacpb1 c rrepHOJlHtJecKoH pa3BepTKOH nemnc» Ha yHHBepcaJibHbie 

( o6bJqHbie ), CK0p0CTHbie, CTp060CKOJllfqeCKHe, 3aIT0MHHalOIUHe H crreuHaJibHble; 

UHcppOBble OCUHJIJIOrpacpbl M0ryT C0tJeTaTb B03M0)KH0CTb HCl10Jlb30BaHHH pa3Hb!X 

cpyttKUHH. 

YcTpoiicTBo. B rrocnenyIOIUHX na6opaTOpHbIX pa6ornx MbI 6yneM rronb30-

BaTbC» JlByxKaHaJibHbIM uwcppoBbIM ocuHJinorpacpoM AKHTI-4115/SA (pHc. 2.1). 

Pttc. 2.1. Ocummorpacp AKH.IT-4115/SA 
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Ilonoca nponycKaH1151 tJacTOT nattHoro ycTpoi1crna 150 Mfu. Ocu1rnnorpacp :3TOH 

cep1u1 06ecnetJ1,rnaeT uttcpposoe JanoMHHaHHe, uttcpposoe HJMepeHHe B nttanaJOHe 

aMnJlHTyn OT 2 MB no 600 B (c oeJtumeJte.M!) tt BpeMeHHblX HHTepsanos OT 2,5 HC 

no 50 C, aBTOMaTHlJeCKYIO ycTaHOBKY pa3MepoB H306pa)[(eH1151, aBTOMaTHlJeCKOe 

H3MepeHHe aMnnHTynHo-speMeHHblX napaMeTpOB sxonHoro CHrnana C BbIBOnoM 

pe3yJlbTaTa H3MepeH1151 Ha :3KpaH. 

TaK)Ke :3TOT OCUHJlJlOrpacp HMeeT 803M0)KHOCTb nonKJ110lJeH1151 K ITK 4epe3 

WHHY USB HJlH nopT RS-232. 

3Kpau. OCUHJlJlOrpacp HMeeT nttcnnej;j C pa3MeTKOH B BHJ:(e KoopnHHaTHOH 

ceTKH. CeTKa cny)[(HT HeKoH rpanyHpOBKOH HJMepeHHH. Ilosepx ceTKH HHAHUH

PYIOTC51 CHrHaJlbl C 1-ro H 2-ro KaHaJlOB - )KeJlTblM H CHHHM useTOM COOTBeT

CTBeHHO. qT06bl aKTHBHpOBaTb Kattan, Heo6xonHMO Ha)KaTb Ha KHOnKy «KAH 1 » 

tt/HnH «KAH2» (cM. cTpenKH Ha pttc. 2.2). IlpH BKJllOtJeHHOM KaHane KHOnKa 

noncsetJttsaeTc51 JeneHblM useTOM. 

CHH3Y Ha :3KpaHe OT06pa)[(alOTC51 3HatJeH1151 J:(JlHTeJlbHOCTH H aMnJlHTYnbI, KO

TOpblM COOTBeTCTByeT onHo neneHHe CeTKH. OcuHJ1J1orpacp aBTOMaTHlJeCKH npOH3-

sonHT pactJeT tJaCTOTbl sxonHb!X CHrHaJlOB H BbIBOnHT 3HatJeH1151 B npaBbIH HH)K

HHH yron. 

TaK)[(e Ha nHcnnee cnpasa MOryT OT06pa)[(aTbC51 cpyttKUHH, KOTOpbre BKJl!OlJeHbl 

J:(Jl51 6onee neTaJlbHOH o6pa60TKH CHrHaJlOB, TaKHe KaK: 

• CB513b sxona; 

• nenttTenb; 

• THn 3anycKa (no HapacTaHHIO / no cnany); 

• pe)KHM ynpaBJleH1151 3anycKOM pa3BepTKH H np. 

P11c. 2.2 
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YnpaWienue pa1uepTKou. EonbWHHCTBO ocuttnnorpacpos HMelOT TPH pe)KHMa 

pa3BepTKH: 

- aBTOMaTHlJeCKHH (aBTO), 

-)[(J:(ywHH, 

- OnHOKpaTHbIH. 

IlpH HCnOJlb30BaHHH pe)KHMa «aBTO» reHepaTop pa3BepTKH pa6orneT B aB

TOKOJle6aTeJlbHOM pe)KHMe, no:3TOMY, na)[(e s OTCYTCTBHe CHrHana, no OKOHlJa

HHH UHKJla pa3sepTKH npottcxonHT ee nepeJanycK, :3TO n0380Jl51eT Ha6nronaTb Ha 

:3Kpatte J1Y4 na)Ke B OTCYTCTBHe CHrHaJla. 

B )[(J:(ylUeM pe)KHMe pa3BepTKH, npH OTCYTCTBHH CHrHaJla HJlH ero ttenocTa

TOlJHOM ypOBHe (nH6o npH HeBepHO HaCTpoeHHOM pe)KHMe CHHXpOHH3aUHH) pa3-

sepTKa OTCYTCTByeT H Ha :3KpaHe OT06pa)KaeTC51 HeH3MeID!eMa51 KapTHHKa. PaJ

sepTKa JanycKaeTC51 npH nocTH)KeHHH CHfHaJlOM HeKOTOporo HaCTpOeHHOro one

parnpoM ypoBIDI, npWieM MO)KHO HaCTpOHTb JanycK pa3BepTKH KaK no HapaCTalO

meMy cppoHTy CHrHana, TaK H no cnana10meMy. IlpH HCCnenosaHHH HMnynbCHblX 

npoueccos, na)Ke ecnH OHH HenepttonH'leCKHe, )[(J:(YlUHH pe)[(HM o6ecne'IHBaeT He

nonBH)KHOCTb HJo6pa)KeH1151 Ha :3KpaHe. B )[(J:(ylUeM pe)[(HMe pa3BepTKY 'JaCTO Ja

nycKalOT He no caMOMY HCCnenyeMOMY CHrHany, a no HeKOTopoMy CHHXpOHHOMY 

c HHM rnrnany, HanpHMep, cttrnany HMnyJlbcHoro reHeparnpa, B036y)[(J:(aJOmero 

npouecc s ttccnenyeMoH cxeMe. B :3TOM cnyqae 3anycKa101UHH cttrnan nonaeTC51 

Ha BCnOMOraTeJlbHbIH sxon OCUHJlJlOrpacpa - sxon CHHXpOHH3aUJ1H. 

IlpH onHOKpaTHOM pe)KHMe reHeparnp pa3sepTKH aKTHBHpyeTC51 Ha)KaTHeM 

KHOnKH «nycKICTOTI» Ha naHeJlH OCUHJlJlOrpacpa. Ilocne 3anycKa pa3BepTKa npo

H3BOnHTC51 TOJlbKO onHH pa3, J:(Jl51 nOBTOpHoro JanycKa reHeparnp pa3BepTKH Heo6-

xonHMO aKTHBHpoBaTb CHOBa. 3TOT pe)KHM yno6eH J:(Jl51 HCCnenosaHH.51 npoueccoB 

B u11cppOBbIX cxeMax. 

CuuxpoHH33QHJI pa3BepTKH C CHrHa.JJOM. ITonyqeHHe HenonBH)KHOro H306pa

)KeH1151 Ha :3KpaHe o6ecne'IHBaeT cxeMa CHHXpOHH3aUHH pa3BepTKH, 3anycKal01UM 

paJsepTKY Ha onpeneneHHOM yposHe H cppOHTe ttccneeyeMoro rnrnana. 3anatJa 

cxeMbl CHHXpOHH3aUHH - Janep)KHBaTb 3anycK pa3BepTKH no Tex nop, noKa He 

npo113oj;jneT HeKOTOpoe co6b1THe. 

CxeMa CHHXpOHH3aUHH HMeeT KaK MHHHMYM nse HaCTpOHKH (pHC. 2.3), 

nocTyTIHbie oneparnpy: 

• yposeHb JanycKa: JanaeT aMnnHTyny (Hanp5i)KeHHe) 11ccnenyeMoro rnrnana, 

npH noCTH)[(eHHH KOTOporo 3anycKaeTC51 pa3BepTKa; 

• THn JanycKa: «no cppoHTY» HJlH «no cnany». 

ITpaBHJlbHM HaCTpOiiKa :3THX opraHOB ynpaBJleH1151 o6ecne'IHBaeT JanycK pa3-

sepTKH scerna s onHOM tt TOM )Ke MeCTe CHrHana, no:3TOMY HJo6pa)[(eHHe CHrHana 

Ha OCUHJlJlOrpaMMe BbirAAnHT CTa6HJlbHblM 11 HenonBH)[(HblM. 

Han BXOnaMH Ka)[(J:(oro KaHana eCTb opraHbl ynpasneH1151 sepTHKaJlbHOH pa3-

sepTKOH: 
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P11c. 2.3 

• « CMemem,e» - KHOnKa 11 perymITop. BpameH11eM peryJUITOpa npo113BOA5JT 

CMe1UeH11e Jll1HHl1 pa3BepTKH BbI6paHHOfO KaHana B BepTHKaJJbHOM HanpaBJJeHl111. 

Ha)l(aT11eM Ha KHOnKy ycTaHaBJJHBa!OT CMe1UeH11e B Hyneaoe 3Ha1.JeH11e (JJHHIDI 

pa3BepTKl1 ycrnHaBJJl1BaeTC51 B ueHTp); 

• «B-MB» (BOJlbTIAeJ1eH11e) - peryJUITOp H KHOnKa ycTaHOBKl1 KO::>cpqm

UHeHTa OTKJJOHeHID! Bb16paHHOro c11mana. OH orrpeAeJUieT aMIIJJHTYAY, KOTOpOH 

COOTBeTcTByeT OAHO AeJ1eH11e (p11c. 2.4). 

P11c. 2.4 
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P11c. 2.5 

Pa6oTy C W11pOKl1M A11ana30HOM l.JaCTOT 11 B03MO)l(HOCTb ropH30HTaJJbHOro OT

KJJOHeHIDI KaHaJJOB o6ecrrel.JHBaeT rop1130HTaJJbHM pa3BepTKa (p11c. 2.5). OCHOB

HblMl1 oprattaMl1 yrrpaBJJeHID! ee 51BJ151IOTCJI KHOnKa/peryJJJITOp «CMe1UeH11e» 11 

KHOnKa/peryJJJITOp ycTaHOBKH pa3BepTKH «C-HC» (BpeMJI/AeJ1ett11e). 

KttorrKa/peryJUITOp « CMe1Uett11e»: apa1UeH11eM perynJITOpa npo113BOA5JT 113-

MetteH11e BpeMeHHOH 3Mep)l(K11 no OTHOWeHHIO K uettTpaJJbHOH rop1130HTaJJbHOH 

Jll1Hl111. )lnJI ycTaHOBKH Hyneaoro 3Hal.JeHID! HY)l(HO Ha)l(aTb Ha peryJUITOp. 

KHonKa/peryJUITOp «C-HC»: BpamettHeM peryJUITOpa 113MeH51IOT 3Ha1.Jett11e KO

::icpcp11u11eHTa pa3BepTKH. 

Ocuoeubte noHJITHJI o curuaJie: 

J(; iumeJlbHOCmb CU2H(JJ!a - BpeMJI ero cymecTBOBaHIDI , T. e. KOrAa CHrHaJJ 

OTJlHl.JeH OT HYJ151. 

nepuoiJ - napaMeTp, paBHbIH Hal1MeHbWeMy HHTepaany BpeMeHl1, qepe3 KO

TOpbIH nOBTOp51!0TCJI MrHOBeHHbie 3Hal.JeHID! nepHOAHl.JeCKOro c11mana. 

CKBQJKHOCmb - ::>TO OTHOWeH11e nep110Aa c11mana K AJJHTeJJbHOCTl1 11MnyJJbCa. 

AM11.11umyoa - ttatt6onhwee JHa1.JeH11e ypoBH51 cttmana, 113MeH51101UeecJI no 

rapMOHHl.JeCKOMY 3aKoHy. 

Pa3MQX - pa3HOCTb Me)l(Ay MaKCHMaJJbHbIM 11 MHHHMaJJbHblM 3Hal.JeHID!MH 

ypOBH51 c11mana. 

OCUHJlJJOrpacp MO)l(eT 6bITb He TOJlbKO aBTOHOMHbIM np116opoM, HO 11 np11-

CTaBKOH K KOMnb!OTepy, noAKJ1101.JaeMOH qepe3 KaKOH-nH6o rropT: LPT, COM, 

USB, BXOA JBYKOBOH KapTbI. 
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3A,UAHIDI K JIAEOPATOPHOH PAEOTE 

1. TeCTep (MYJThT11MeTp) 

1.1. B1011oqHTb TeCTep H nepeBeCTH ero B pe)KHM HJMepeHIDI conpOTHBJTeHIDI. 

Ua.riee, HJMepHTh conpOTHBJTeHHe Ha yicaJaHHOM npenouasaTeJTeM yqacTKe uenH. 

1.2. IlepeBeCTH TeCTep B pe)KHM BOJlbTMeTpa. HJMepHTb Hanp51)KeHHe Ha HC

TOqHHKe IIHTaHIDI . IlOUKJTJOqHTb Harpy3KY H HJMepHTb naueHHe Hanp51)KeHIDI Ha 

ttarpyJKe. 

1.3. IlepeBeCTH TecTep B pe)KHM aMnepMeTpa. l13Meptt:Tb noKaJaHIDI TOKa Ha 

paJJTHqHblX Harpy3Kax. 

2. Ocutt:JTJTorpacp 

2.1. BKJTJOqHTb OCUHJTJTOrpacp. OTKa.rJH6poBaTb (HaCTpOHTb) npH6op. 

2.2. IlOUKJTJOqHTb OCUHJTJTorpacp K rettepaTopy HMITYJTbCOB. l13MepHTb MHTeJTb

HOCTb, CKBa)KHOCTb, aMnJTHTYUY H nepHOU CHrHa.ria. 

2.3.* TiocqHTaTh MOIUHOCTb CHrHa.rJa H yueJThHYIO 3Heprnl0. 

OTqET O BbIUOJIHEHIHI JIAEOPATOPHOH PAEOTbl 

1. YKaJaTb uem JTa6opaTOpHoii: pa60Tb1. 

2. 3apHCOBaTb cxeMy ITOUKJTJOqeHIDI TeCTepa UJT5I Ka)KJJ:oro BH)J,a H3MepeHIDI. 

3. 3apHCOBaTb HJo6pa)KeHHe HMITYJTbCa, o603HaqHTb neptt:OU, aMITJTHTYUY H 

MHTeJTbHOCTb. 3anHCaTb H3MepeHHb!e 3HaqeHIDI. 

4. * 3anHCaTb pacqeThl MOIUHOCTH H yueJTbHOH 3HeprnH CHrtta.rJa. 

KOHTPOJibHbIE BOUPOCbl 

1. UJT51 qero tty)KeH TecTep? 

2. KaK ITOUKJTJOqaeTC51 TeCTep npH H3MepeHHH CHJlbl TOKa? 

3. qTO MO)KHO H3MepHTb OCUHJTJTOrpacpoM? 

4. KaK MO)KHO HaCTpOHTb OCUHJTJTOrpacp? 

IlpwrnJKeuue. TEOPETINECKUE OCHOBbl UAHKU 

Tiaii:Ka ITa51JlbHHKOM OTHOCHTC51 K Hatt:6oJTee pacnpocTpaHeHHb!M H npOCTb!M 

cnoco6aM naii:KH, outtaKo otta HMeeT usa CYIUeCTBeHHhIX orpaHH:qeHIDI. Bo-nep

BhIX, ITa51JlbHHKOM MO)KHO ITa51Tb TOJTbKO HH3KOITJTaBKHMH npHn05IMH. Bo-BTOpb!X, 

HM JaTpyUHHTeJTbHO ITa51Tb MaCCHBHb!e ueTa.rJH BBH)J.Y xopowero TenJTOOTBOUa. 

* 33,lla'!a nOBbIWeHHOH CJJOJKHOCTH . 
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K OCHOBHb!M HHCTpYMeHTaM H MaTepHa.riaM, 6e3 KOTOpb!X naii:Ka HeB03M0)1(Ha, 

OTHOCHTC51 CaM Ila51JlbHHK, npHnOH H qJJTIOC. 

Tipttnoii: - MeTa.riJT HJTH cnJTaB, nptt:MeH51eMbIH npH naii:Ke M51 coeutt:HeHIDI Ja

roTOBOK H HMeJOIUHH TeMnepaTypy ITJTaBJTeHIDI HH)Ke, qeM COeUHH51eMble MeTa.rJJlbl. 

O6hrqHo pauHOJTJ06HTeJTH npH

MeH51JOT cnJTaB TIOC-61, B cocrns 

KOTOporo BXOUHT 61 % OJTOBa H 

39 % CBHHUa. Ero TeMnepaTypa 

ITJTaBJTeHIDI nOp5IUKa 190 °C. 
<l>JTJOC - semecTBa opra

Htt:qecKoro H HeopraHHqecKoro 

npOHCXO)KJJ:eHIDI, npeuHaJHaqeH

Hbie M51 yua.rieHIDI OKCH)J,0B C no

BepXHOCTH MeTaJTJTOB, M51 JTy)Ke-

Hllil H naii:KH. Pnc. 3 

B JTa6opaTOpHb!X pa6ornx Mb! 6yueM HCIIOJlb30BaTh nptt:noii: B BHUe npOBO

JTOKH, B KOTOpblH HHTerpHpOBaH qJJTIOC. UJT51 JTy)KeHIDI npoBOUOB 6yueM HCITOJlb30-

BaTb qJJTJOC na51JThHhIH CK<l>, cocHOBYJO KaHHqJOJTh H ITa51JlbHhIH )!(Hp (pttc. 3). 

IlO)J,fOTOBKa naBJibHHKa K pa6oTe 

Tia51JlbHHK - 3TO 3JleKTpHqecKHH npH6op, KOTOpblH ITHTaeTC51 JlH6o OT 3JleK

TpHqecKOH ceTH ttanp51)KettHeM 220 B , ntt6o OT aKKYMYJl51TOpttoii: 6aTapett: Ha

np51)Ketttt:eM 12 B (nopTaTHBHb!H aBTOM06HJThHb!H Ila51JlbHHK), JTtt:60 OT ITa51JlbHOH 

CTaHUHH Hanp51)KeHHeM 24-36 B C peryJTHpOBKOH no TeMnepaType. 

Ba)KHOH qaCTblO Ila51JlbHHKa 51BJT51eTC51 ero HaKOHeqHHK, HJlH )Ka.rJO. OT Hero 

JaBHCHT yuo6CTBO, a COOTBeTCTBeHHO, tt: KaqeCTBO TeXHOJTOrHqecKoro npouecca. 

HaKOHeqHHKH H3fOTaBJTHBalOTC51 H3 MeUHblX CTep)Ktteii:. Ecntt: HaKOHeqHHK BbinOJl

HeH B BH)J,e roJTOro, HHqeM He noKpb!TOro ITPYTKa MeUH, TO ero KOHqHK MO)KHO 

Pttc. 4. BHUbl HaKOHe'IHHKOB J1)UI IIMJlbHHKa: a) MeUHbli-i fOJlbli-i HaKOHe'IHHK (3aTo

'leH B Bttne KOHyca); 6) HHKen11poBaHHbIH MeUHblH HaKOHe'IHHK B BHne KOHyca; 

6) HHKenttpoBaHHb!H HaKOHe'IHIIK B Bttne IIJJlHUeBOH ornepTKII 
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CB060JJ,HO o6pa6aThIBaTb, H3MeHSl51 ero npoqmJib. Ho TaKOH HaKOHeYHHK H}')KHO 

ofol3aTeJibHO 3aJIYJJ.HTb npH nepBOM BKJIIOYemrn nlliIJlhHHKa JJ,Jlll ero 3aIUHTbl OT 

OKHCJieHHll 11 H3HOCa. Jlmi npeJJ,oxpaHeHH.ll Me/J,H OT OKHCJieHHll HCnOJib3YIOTC51 

MeTaJIJIHYeCKHe noKpblTHll 113 HHKem. EcJIH na51JibHHK HMeeT TaKOe noKpb!THe, 

o6pa6aThmaTh ero HeJib351 so 1136e)KaH11e nospe)KJJ.eHHll noKpbIBa10mero CJI051. 

B na6opaTOpHbIX pa6ornx /J,Jl51 nattKH 6yJJ,eM HCnOJib30BaTb TPH BHJJ,a HaKO

He4HHKOB (pHC. 4). 

IloJJ.roTOBKa JJ,eTaneu K nanKe 

flOJJ.fOTOBKa JJ,eTaJieH 3aKJII04aeTC51 8 HX 04HCTKe OT 3arp513HeHHH H o6e3-

)l(HpHBaHHH. qT06hI JaYHCTHTb KOHTaKTHhie BbIBO/J,bl paJJ.HO/J,eTaJieH H KOHTaKTHbie 

nJIOll(a/J,KH Ha nnaTax OT OKHCJIOB, /J,OCTaT04HO noTepeTh 06hI4HblM KaHuempCKHM 

JiaCTHKOM. Eonee rpy6b1e 3arp513HeHHll (naK, KpacKa, p)Ka84HHa 11 T. n.) MO)KHO aK

KypaTHO YJJ.aJIHTh, np116era51 K J11060My MexaH11YeCKOMY cnoco6y. 

.[(.rm nOJJ,fOTOBKH npoBO/J,08 K nattKe HX H)')KHO npe)KJJ.e scero 3aYHCTHTb OT 

H30JI5IUHH. CaMH TOKOBeJJ.ym11e )KHJlbl npOBO/J,08 MOryT 6hITb noKpblTbl naKOM HJIH 

OKHCJiaMH, KOTOpbie JJ,Jlll /J,aJibHeHWHX MaH11nymu11i1 TO)Ke H}')KHO YJJ.aJIHTb. 

Jly:lKeu11e 

ny)KeHHe - 3TO npouecc noKpblTHll nosepxHOCTH MeTaJIJia TOHKHM CJIOeM 

np11no51. Ecn11 npoBOJJ.HHK He nonyYaeTC51 3aJIYJJ.HTh, TO, sep05ITHee scero, Ha ero 

nosepxHOCTH npHCYTCTByeT CJIOH OKCHJJ,a HJIH H30Jl51UHOHHblH JlaK, JJ,Jlll pa3pywe

HHll KOTOpblX HCnOJib3YIOT paJJIH'-IHbie qJJIIOCbl. 

PHC. 5 

TeMnepaTypa nanKu 

HeMaJIOBa)l(Hhitt napaMeTp - TeMnepaTypa Harpesa na51JihHHKa, OT Hee Ja

BHCHT Ka4eCTBO nattKH. TTpH HeJJ,OCTaT04HO Bb!COKOH TeMnepaType npHilOH He 

paCTeKaeTC51 no nosepXHOCTH 113/J,eJIHll, a Jl0)KHTC51 HepOBHOH pb!XJIOH (nopHCTOH) 
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CTPYKTYPOH, HeCMOTp51 Ha noJJ.roTOBKY nosepxHOCTett, BH3YaJihHO BhIJJ.emeTc51 Ma

TOBOCThlO cnaHKH. TaKa51 naHKa o6naJJ,aeT HH3KOH MexaHH4eCKOH npOYHOCTblO. 

TeMnepaTypa cnaHsaeMbIX /J,eTaJieH /J,OJI)l(Ha Ha 25 % npeBOCXO/J,HTb TeMnepaTypy 

nJiaBJieHHll npHn051, a TeMnepaTypa Harpesa HaKOHe4HHKa /J,OJI)l(Ha 6bITb 6oJihWe 

Ha IO% TeMnepaTypbl cna11saeMbIX JJ,eTaJieH. To eCTb TeMnepaTypa HaKOHe4HHKa 

JJ.OJI)l(Ha npesocxOJJ.HTh TeMnepaTypy nnasneHHll np11no51 Ha 35 %. Ha neperpes 

HaKOHe4HHKa YKa3hIBaeT nneHKa OKHCJIOB, B03HHKalOll(a51 Ha np11noe. 

TexHHKa naHKH naJI.TlhHHKOM 

CymecrnyeT /J,Ba OCHOBHblX cnoco6a naHKH nMJibHHKOM: 

- HaHeceHHe nopu1111 np11no51 Ha nMJihHHK; 

- noJJ,a4a np11no51 HenocpeJJ.cTBeHHO Ha nMeMbie JJ,eTaJIH. 

.[(JI51 naHKH MeJIKHX /J,eTaJieH 60JibWe nO/J,XO/J,HT nepBbIH cnoco6. TTMJibHHK 

CJieJJ.yeT onyCTHTb 8 KaHHqJOJib, JaTeM nO/J,HeCTH IlPYTOK np11no51 K )KaJIY nMJib

HHKa. Tip11nott Ha4HeT nJiaBHTbC51 H nepeTeKaTb Ha pa3orpeTbIH HaKOHeYHHK. 

OcTopO)KHO! f1p11 H36bITO'-IHOM KOJIH4ecrne npHnOH Ha4HeT co611paTbC51 8 KaTIJIH. 

.[(anee OCTaeTC51 TOJlbKO nepeMeCTHTb )KaJIO nMJibHHKa K cnaHBaeMblM JJ,eTa

Jl51M, KOTOpbie 3apaHee nO/J,fOTOBJieHhl , H JierKHMH /J,BH)KeHH.llMH pa3Ma3aTb pac

nnaBJieHHbIH np11noi1 no MecTy cnattKH. 

BTOpOH cnoco6 6onee aKTyaneH JJ,Jlll cnattKH KpynHhIX /J,eTaJieH H3-3a HX Bbl

COKOH TennonpOBO/J,HOCTH. CHa4aJia Heo6XO/J,HMO nporpeTb /J,eTaJIH na51JibHHKOM, 

JaTeM 8 CTbIK Me)KJJ.y cna11saeMbIMH /J,eTaJI5IMH noJJ,aBaTb np11nott, KOTOpbIH, pac

nJiaBJl5151Cb, 6yJJ,eT ero 3aTIOJIH51Tb. 
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