3.3.4A SODEKT XOJUIA B NOJZIYNPOBOAHNKAX

IHenn paboThl: u3MepeHne MOIBUKHOCTH U KOHIIEHTPAIIMY HOCUTE e 3apsijia B MOJIyIIPO-
BOJTHUKAX.

B paboTe ncnosib3yoTcs: 3J1eKTPOMariuT ¢ PEryJIupyeMbIM UCTOUYHUKOM ITUTAHUS; BOJIHT-
MeTP; aMIIepMeTp; MUJIHaMIIEPMETD; MIJLITUTEC/IaMeTDP; HCTOYHUK ITUTaHUsI, 00PAa3Ilbl JIETUPO-
BaHHOI'O TepMaHUsl, IIPOrPaMMHOe obecIievueHne.

[Tepen BoITIOTHEHEEM PabOTHI HEOOXOMMO O3HAKOMUTELCS ¢ OCHOBAMHE 3JIEMEHTAPHON TEOPUN
JIBUZKEHHsT HOCUTeJIell 3apsijia B MeTaJlIlaX U MOJIyIIPOBOJHUKAX (I1. 4 BBEJICHUS K pasJieiy).

Pabora BbIMIOIHAETCA TIPU TIOMOIIU ITPOIPAMMHOIO 00ECIIeYeHUsI, CBA3b C MPUOOPaMH OCY-
mecTBysgeTcd depes nudposoit maTepdeiic RS-232 npu nmomomu USB-miopTos.

B pabore uzydarorcs 0coOOEHHOCTH ITPOBOJAUMOCTH ITOJIYIIPOBOJIHIUKOB B T€OMETPHUH MOCTHKA,
Xosuta. Tok mpormyckaeTcs Mo IJIOCKOH MOJTyITPOBOJIHMKOBON TIJIACTUHKE, TIOMENIEHHONW B Tep-
HMEH/TUKY/ISIPHOE TIJIACTUHKE MAarHuTHOE 1oJjie. V3MmepsieTcss pa3HOCTh MTOTEHITHAIOB MEXKTY Kpa-
SIMI TJTACTUHKH B TIONIEPETHOM K TOKY HarpaBeHuu. [1o u3mepenmnsM onpeiesseTcss KOHCTaHTA
XoJuta, TUI TPOBOAUMOCTHU (3JIEKTPOHHbIH MM JBIPOYHbIH) 1 BHIYUC/ISIETCS KOHIIEHTPAIIUS OC-
HOBHBIX HOCHTEJIEl 3apsijia Ha OCHOBE COOTHOIIECHUS:

Ry =—, (1)

rjie M- KOHIIEHTPAIlUsl OCHOBHBIX HOCHUTEJIEl 3apsjia, Ry -1ocTosinHasg XOJia, ¢ - 3apsiji HOCHU-
TeJs.

DKcnepuMeHTaJIbHAasE YCTAHOBKA

DJeKkTpuUecKasi cxeMa ycTaHoBKHU it u3Mepennsa D/IC Xosuta npegcrapiena Ha puc. 1. B
3a30pe JIeKTpoMarauTa (puc. la) co3maéres HOCTOSTHHOE MATHUTHOE I10J1e, BEJTMIHHY KOTOPO-
0 MOYKHO MEHSITH C TIOMOIIBIO PEry/IsiTOpa UCTOTHWKA MUTAHUS SJIEKTPOMArHnTa. 10K MuTa-
HUSI 9JIEKTPOMArHnTa n3MepsieTcd BHenmHuM amiepmerpoM Al. Hampasienue Toka B 0OMOTKax
9JIEKTPOMArHNUTa MEHSIETCsI TIepeKIioveHneM pasdbéma K1.

I'pajynpoBka sekTpoMarauTa (CBsi3b TOKA € WHJYKIHEH 110Jis1) TIPOBOIUTCS [P TOMOIIH
MUJLTUTEC/IaMETPa Ha OCHOBE JIATYUKA XOJLIA.

[IpsimoyrobHBII 0Opaser n3 JermpoBaHHOTO T€pMaHUsi, CMOHTUPOBAHHBIN B CIIEIINATbHOM
nepxkaresie (puc. 16), HOIKIOYAETCsT K HCTOYHUKY MuTaHus obpasna. [Ipn 3aMblkaHun Kiroda
K2 Bosb jymmHHOM CTOPOHBI 00pasiia TeUéT TOK, BEeJIUINHA KOTOPOTO PEryaIupyeTcs Ha UCTOY-
HUKe [ATaHus o0pasia 1 u3MepsaeTcs MuLigamiaepmerpom A2.

B obpasiie, moMermEéHHoM B 3a30p 9J€KTPOMArHATA, MEXK/Iy KOHTaKTaMi 3 u 4 BO3HUKAET
Pa3HOCTh IOTEHIUAJIOB 34, KOTOpast M3MepsieTcsI C IIOMOIIBI0 BOJIBTMETPa V.

Konrakter 3 u 4 BejecTBUEe HETOYHOCTU TOJMARKNA MOTYT JIeYKaTh He Ha OJIHON SKBHIIO-
TeHIua M. Torga HalpsazKeHne MexKJIy HUMH CBA3aHO He TOJIBKO ¢ 3ddekTom Xoa, HO U ¢
OMUYECKUM TaJeHUEM HAIPszKeHUs BIOJb IJIACTUHKHA. VICKITIOUNTD 3TOT 3D PEKT MOKHO, €CJIN
[IPU KAXKJIOM 3HAYEHUM TOKa 1uepe3 o0pas3el] U3MepsTh HAIPsKeHHe MEeXKJy ToukamMu 3 u 4 B
OTCYyTCTBHE MarHuTHOTO Tojisi. [Ipu dbukcupoBaHHOM TOKe |Yepe3 oOpaszer] 3TO JIOMOJTHUTE b
Hoe K D/IC Xosura nanpsizkenne Uy ocraércest HemsmeHHbIM. OT Hero ciefyer (¢ yaéToM 3HaKa)
orcunthiBaTh Beanduny I/1C Xosa:

U, =Us — Uy (2)

[Ipu TakoMm cniocobe m3MepeHnuss HeT HeOOXOIMMOCTHU MPOBOJUTH TTOBTOPHBIE U3MEPEHUS C IIPO-
TUBOIIOJIO?KHBIM HallpaBJIeHUEeM MarHUTHOT'O IOJId.

[To 3naky U} MOXKHO OIIPEJEINTD XapaKTep MPOBOIUMOCTHU — JIEKTPOHHBIN WX JIHIPOYHBII.
g sToro HeoOXOIMMO 3HATH HAIpaBJIEHUE TOKa B 0Opa3lle M HaIpaB/JIeHre MATHUTHOTO TOJI.
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Obpasery
¢ pa3zbeMoM

Puc. 1: Cxema ycraHoBKHU 151 uccaegoBaansa 3¢ dexTa Xoaa B MOTyIPOBOTHIKAX

Nsmepus Tok I B obpasie u namnpsaxkenue Uss Mexkly KOHTAKTaMU 3 W 5 B OTCYTCTBUE
MarduTHOIO TOJIs, MOYKHO, 3Has IapaMeTphbl 00pa3ia, PacCInuTaThb IMPOBOJMMOCTD MaTepuasa

obpa3stia 1o dopmyJie
. U35ah ( 3)
Po = I

rjie | — paccTogHue MexKJIy KOHTaKTaMu 3 U H, @ — ImupuHa odpasia, h — ero TOJIIIHA.
3A0AHUNE

B pabore npegnaraercs ncciieioBarh 3apucuMocTb 9/1C Xosura 0T BeJIMInHbI MArHUTHOTO TIOJIS
[IPU PA3JINIHBIX 3HAUECHUSAX TOKA depe3 obpaserr Jjisd Olpee/ieHsl KOHCTAHTBI XO0J11a; OIpeie-
JINTh 3HAK HOCUTEJEH 3apd/a U IPOBOJMMOCTD MaTepuaJia oopasiia.

1. Pabora Oyner coctosaTh nu3 4 dacreil: rpaJlynpoBKa 3JIeKTPOMarHuTa, OCHOBHON IKCIIEPU-
MeHT (3eKT XoJuta), onpejiesieHne 3HaKa HOCUTeJeH, M3MepeHHe YIeJIbHON MPOBOINMO-
CTH.

2. Cobepure yCcTaHOBKY COTJIACHO CXe€Me Ha PHUC. |, MOJAKIIOYATE K BOJBTMETPY KOHTAKTHI 3
n 4. Ybéequrech, UTO UCTOYHUK MUTAHUS SJTEKTPOMATHUTA BBIK/IIOYEH, BKIIOUUTE aMIIep-
METPBI U BOJIbTMETPHI.

3. 3amycrute nporpaMmy «ddderT Xoraas.

4. Bemure dpamuime B nosie «Beenure bamuimioy, Haxkmurte kiasuiry ENTER.
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I I'padyuposra saexmpomazruma.

15t ipoBeJieHns TPalyUPOBKH SJIEKTPOMATHITA O3HAKOMBTECH C YCTPOWCTBOM U IIPUHITH-
oM paborsl u3meputesisi MaranTHoi uHykimun ATE-8702. Texauueckoe onucanue (TO)
pACIIOJIOYKEeHO Ha ycTaHOBKe. Briounte m3mepuresb nHayKinun KHonkoir «POWERy; ve-
pe3 2-3 ceKyHIbI TOCaeI0BaTebHBIM HaykarneM KHOnkKH «MODE» ycranosure pexkum
M3MepeHUsi B TIOCTOSHHOM 1oJie «ap» (cm. puc. 2 TO).

CHUMUTE 3aIATHBIA KOJMAIOK € CEHCOPHOW TOJIOBKHU JATINKA M KOCHUTECH TOJIOBKOI
[IOBEPXHOCTA MarHUTa B 3a30pe.

Jlnsa ynepxkanust mokazanuii auciiiess Haxxmure KHONKY «HOLD»; moBTropHOe Haxkatme
9TOI KHOIKU BO3BpaIlaeT IpudbOp B PEXKUM U3MEpPEHUIA.

YcTanoBuTe pydKH pPEryJMPOBKU UCTOYHUKA MUTAHUS SJIEKTPOMArHUTa B MUHUMAJbLHOE
MIOJIOYKEHNE U HAXKMUTEe Ha KHOIKY «['pajiynpoBka sjiekTpomaruutas. s nadasa sKcrre-
puMenTa HaxXMuTe KHONKY «CTaprs.

[TonyunTe KaMOPOBOYHYIO KPUBYIO JIEKTPOMATIHUTA: U3MEpPhTe€ MATHUTHYIO WHJLYKITHIO
MUJLTUTEC/IAMETPOM, MOJTyYeHHOE 3HAYCHIE BBeUTE B 1ojie «HIyKinsay, HaxKMHATE KJa-
suinty ENTER, usmenure Tok nuranus sjgekrpomarauta (Ha 5 — 7 B). Tlosropure s
15-20 3nHauyenuit Toka NUTAHUSA JIEKTPOMATrHUTA.

[Tocne okoHYaHus KaJMOPOBKH yOepHUTe MUJLIMTECTAMETD B KOPOOKY, BBIIINTE B MEHIO
IPOrPpaMMBbI ¢ TIOMOIIHIO KIABUIH «MeHio».

II. Onpedenenue 3/1C Xoana.

Bcerabre obpasern B 3a30p sjekTpomaruuta. llepeitanre k onpenenennto DJ1C Xosura
kuomnkoi «Ompeesenne I/1C Xommay.

Bsenure a B mone «Bsemure ay», maxxvure knasunty ENTER. Ycramosure pydku pe-
I'YJIMPOBKU UCTOYHUKA NMUTAHUS JIEKTPOMAIrHUTA B MUHUMAJILHOE ITOJIOKEHUE, HAYKMUTE
kHONKy «Crapry. [logoxkanre, moka ¢ mpubOpoB Oyier moydeHo 15 3HadeHmii.

H€O6XO,IH/IMO CJIEAUTD 3a XOA0M IIPpOTI'paMMBbI: IIOJIy9€eHUE JaHHbIX MOXKeT OCTaHOBJIEHO IIPpU
CJIMIIIKOM OOJIBINNAX 3HAYCHUS TOKA WJIM IIOCJIE 1IoJIydeHud 15 Touexk.

OcranoBute mporiecc KHOMKOM «(CTomy, n3MeHNTe TOK HA MCTOYHUKE MUTAHUS 3JIEKTPO-
maraura (Ha 8 — 12 B). Bamycrure noyvenne nanubix KHonkoit «Hosoe HampsizkeHues.
[ToBTopute myisr 10-12 3navenunit Toka Ha UCTOYHUKE MUTAHUS 3JIEKTPOMATHUATA.

I1I. Onpedeserue 3naxa Hocumened.

[Tocie okoHYAHUST OCHOBHOI'O 9KCIIEPUMEHTa BbIIIeTe B OCHOBHOE MEHIO IIPOrPaMMbl KHOII-
koit «Memnto». [lepeiiinre K onpeseeHnio 3HaKy HOCUTE e 3apsiaa KHOMKON «3HaK HO-
CUTEJICH ».

Onpenennre 3HAK HOCUTENEH 3apsiga B obpasme. st 3Toro HeoO6XoaIuMO 3HATH HAIIPAB-
JIEHIE TOKa 1Jepe3 obpasell, HalpaB/ieHrne MarHuTHOro mojs u 3uHak 1C Xoma.

Hanpasiienne Toka B 0Opa3siie moKa3aHo 3HAKaMU «+» U «-» Ha puc. |. Hampasienue
TOKa B OOMOTKaX 3JIEKTPOMATrHATA IIPU yCTAHOBKe padbéMa K| B mosoxkenne 1 mokazaHo
CTPEJIKOI Ha TOPIlEe MArHUTA.
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U3mepbre pasHOCTH MOTEHIUAIOB 6€3 MATHUTHOTO MOJIs (YCTAHOBUTE PYUKHU PETYJTUPOBKU
MCTOYHMKA MUTAHUS 3JIEKTPOMArHUTa B MUHUMAJILHOE [OJIOYKEeHNEe, HaXKMUTE KHOIIKY «bBe3
noJist» ). Ilomaiime HeGosbIoe Hanpsizkenne Ha aekTpoMarauT ( 10 B), HaxkMuTe KHONKY
«C monem». Badukcupyiite pe3ybTaThl.

1V. Hameperue ydeavroti npogodumocmu.

BoikrounTe HCTOYHUK TTUTAHUS 9JIEKTPOMArHUTA, IIepeiiinTe B OCHOBHOE MEHIO IIPOrpaM-
MbI KHONIKOH «Memnto». [lepeiiure K m3mepeHUIo yae/ bHON TPOBOUMOCTH COOTBETCTBY-
IOIIell KHONKOIA.

Viaaure jgepKaTesib ¢ 00pa3IoM 13 3a30pa JEKTPOMATHUTA; MTOJIK/TI0InTe K Kiaemma «Us
u «0» BoJbTMeTpa IIPoBOJia 3 U 5; BBeIUTE IapaMeTpbl 00pa3iia B COOTBETCTBYIOIIUE OIS
(mocsie BBoJa obsi3arenbio HaxkaTh Kiaasuiny «ENTER»). Beenure L B nosie «Bpemure
L» u [ B mone «Bpemaure l», naxkmute KHONKY «CTapry.

V. Obpabomxa pesysvmamos.

[lepeitnre B OCHOBHOE MeHIO mporpaMmbl. JIjis moydenns rpauKoB U MOCTOSTHHBIX 13
9KCIEPUMEHTa HAaXKMUTE Ha KHONKY «O0paboTKa JTaHHBIX.

Pazbepure ycraHOBKY, BCe HOJIyUeHHBIE JaHHbIC U IPAMUKU XPAHATCS B IAIKe C Balieit
dammmneit, coxpanure ux cedbe, HAIpUMeD, Ha (JIEIIKY.

VI. Bweodw.

Omupesiesire xapakTep IIPOBOIUMOCTU O6pasna (JIBIPOYHbIH UM 3JIEKTPOHHBIN) 110 Ha-
MPABJICHUIO TOKA ¥ 110 3HAKY MOCTOAHHON XOJIIA.

Cremaiite BBIBO/ 00 &JIeKBATHOCTH IOJIYI€HHBIX KOHCTAHT. [Ipu HeobGxommmocTn 06pabo-
TaiiTe JTaHHbIE CAMOCTOSATEIHLHO.

KOHTpOJ'I bHble BOMNPOChHI.

Kaxkue BermecTBa Ha3bIBAIOT JUIJIEKTPUKAME, IPOBOJHIKAME, MOJIYITPOBOIHUKAME ! Hem
00bsICHSIETCS pa3/indne UX 3JeKTpudecKux cBoiicTB? Kak 3aBucuT OT TemuepaTyphl IIpo-
BOJIMMOCTD METAJIJIOB U IOy IIPOBOJIHIUKOB?

[aitre onpesenenre KOHCTAHTHI XoJu1a. Kak 3aBUCAT KOHCTAHTa XOJLIa OT TEMIIEPATYPbI
Yy METAJLJIOB ¥ TOJIYIIPOBOHUKOB?

3aBuCUT SN Pe3ysIbTaT U3MEPEHUsI KOHCTAaHTHI XOJIJIa OT TeOMeTpUn odpasra’
3aBUCHUT JIM COIPOTHUBJIEHNE 00pa3iia OT MATHUTHOIO IOJIsSI B YCJIOBHAX OIIBITA?!

Kak ycTpoen muummBebepmerp? 3aBUCAT JIM €ro IMOKa3aHUsI OT COIPOTUBJICHUS U3MEPU-
TebHOI KaTymkn! KakuM J0/IKHO OBITh 9TO COIPOTUBJIEHNE 110 CPABHEHMIO ¢ COIIPOTUB-
JIeHHeM KaTyIIKu mpubopa’?

[To pe3synbraTaM u3MepeHuii ONEHNTE YAaCTOTY CTOJKHOBEHUI, JyIMHY mpodera n Ko3ddu-
nuenT auddy3un HocuTeseil Toka B obpasiie.

HOJIy‘{I/ITe BbIpa2K€CHNEC KOHCTaHTDBI XoJsna JJIgd MaTepuaJioB € IBYMs THUIIaMU HOCHTEJIEN.
VYkazanue: BOCHOJIB3yfITeCB yCI0BUEM PAaBEHCTBa HYJIIO IIOIIEPEYIHOI'O TOKAa.



