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CHCTeMbl CBepxnpOBO,II.SIIl\eI'O KBaHTOBOI'O H3MepHTeJISI MaJiblX Mar-
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HHTHbIX MOMeHTOB [ 1, 21. ABTOMaTH3HpOBaHHaSI CHCTeMa peaJIH3Q-

BaHa Ha 6a3e nepcoHaJibHOI'O KOMilbIOTepa IBM PC/AT. H KpetlTa 

KAMAI{ C HCilO~b30BaHHeM KOHTpOJIJiepa': KK009 [ 3 ] . l.f3~11epiTeJibHaS1 

ycTaHOBKa ycJIOBHf>. MOJKeT C>b!Tb p~36HTa Ha 4 OCHOBHbie IlO,IJ.CHc-

PHCYHOK 1. CxeMa 3JieKTpOHHOI'O 06opy,11.0BaHHSI MaI'HHTOMeTpa. 
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TeMhl: CHCTeMy H3MepeHHR H CTa6HilH3aUHH TeMnepaTyphl, no,u;cnc

TeMy BBO,D;a MarHHTHOro nonR, no,u;cHCTeMy H3MepeHHtt CHrHana 

CKBttna H CHCTeMy nepeMemeHHR 06pa3ua (CM. pHc.1). B pa6oTe 

npnse,u;eHo onncaHHe 3IleKTpoHHoro o6opy,u;osaHHR H nporpaMMHoro 

06ecnet1eHHR KaJK,u;on no,D;CHCTeMbl, a TaKJKe onncaHHe OCHOBHblX 

pa6ot1Hx nporpaMM. · 

1.CllCTEMA ll3MEPEHllH n·cTAEMRll3AUllll TEMilEPATYPhl 

IlpHBe,D;eHHaR CHCTeMa H3MepeHHR H CTa6HilH3aUHH TeMnepa

TYPbl Il03B0IlReT nonyt1HTb CTa6HilbHOCTb TeMnepaTypbl He xyJKe 

5 MK npH 5 K H 30 MK npH 100 K. 

nnR H3MepeHHR TeMnepaTypbl HCil0Ilb3YIO:X-CR ,D;Ba TepMOMeTpa 

conpoTHsneHHR THna TBO, pacnonoJKeHHbie B HHJKHett H sepxHett 

qacTRX pa6ot1en 30Hhl TepMOCTaTa. 3To Il03B0IlReT yMeHbWHTb 

rpa,u;HeHT TeMn.epaTypbi B npe,u;e.iiax pa6ot1eii 30Hbl. nnR H3MeHeHHR 

TeMnepaTyphl TepMOCTaTa npHMeHRIOTCR ,u;sa HarpesaTeilR, pacno

IlOJKeHHhle · pR,u;oM c TepMoMeTpaMH, H ra30Bbitt "Kn10q" [ 2 l . 
< • i 

nn5i H3MepeHllR COnpOTHBileHHR TepMOMeTpOB HCilOilb3yeTCR 

CTaH,u;apTHhltt qeThlpeXKOHTaKTHblit MeT0,11;. qepe3 TOKOBble KOHUbl 

TepMOMeTpa nponycKaeTCR noCTORHHblii TOK, 3a,u;asaeMbitt HCTOtlHll

KOM TOKa. HanpRJKeHHe, CHHMaeMoe C IlOTeHUHailbHbIX KOHUOB Tep

MOMeTpa, YCHilHBaeTCR IlP,H60pHblM YCHilHTeneM H H3MepReTCR 

HHTerpHpYIOIIUiM AUil. 

Ha6op 6nOKOB B CTaH,u;apTe KAMAK, npe,u;Ha3HatleHHblX ,ll;IlR 

npoae,u;eHHR TepM0MeTpHt1eCKHX H3MepeHHit, COCTOHT H3 6noKa 

TepMoMeTpHH H HHTerpHpy10mero ,u;syxKaHailbHOro AUil. 

6110K 1'epMOMeTp1111 

EnoK TepMoMeTpHH npe,u;cTaBnReT co6oit Mo,u;ynb WHpHHott 2M 

(34, 4MM) H npe,u;Hasilat1eH ,u;ni'H3MepeHHR TeMnepaTyphl c noMOlllbIO 

TepMOMeTpa conpoTHBileHHR. B 6IlOKe ycTaHOBileHbl ,D;Be H,D;eHTHt{

Hhle He3aBHCHMhle nnaThl KAMAK, KaJK,u;aR H3 KoTopbIX MOJKeT o6cny

JKHTb O,ll;HH TepMoMeTp. Ha nnaTe CMOHTHpOBaHhl nporpaMMHo

ynpaBilReMhlii HCTOtlHHK IlOCTORHHOI"O TOKa TepMOMeTpa H npH6op

Hblit ,D;Hq>q>epem.u1anbHhlii YCHilHTeilb C nporpaMMHpyeMblM K03q>q>HUH

eHTOM ycmieHHR. 

. '~I, ' --~ .~. - '' .. , ' 

t~ ~; :' ·, ,,, .. 2., 

,'I:. :ll ,-· •-: .. ~,,. . 

,t: 

llcTOtlHHK TOKa MOJKeT I"'eHepnpoBaTb IlOCTORHHbitt TOK 0, 1; 

10, 100 MKA. B TOKOBYIO uenb nocne,u;osaTeilbHO c TepMoconpo

THBileHHeM BKilIOtleHO Kann6pOBOtlHOe conpOTHBileHHe, KOTopoe nc

IlOilb3yeTCR ,ll;IlR Kann6pOBKH scero.KaHana H3MepeHHR TeMn:~a

Typbl. 0THOCHTeilbHaR CTa6HilbHOCTb TOKa HCTOtlHl!Ka Q! 2 • 10 B 

TeMnepaTypHOM ,D;Hana30He 15 + 30°C. 

IlpH6opHbitt ,u;mf>q,epeHuHailbHblit ·YCHm-lTeilb COCTOHT H3 npe,u;

BapHTeilbHOr"O YCHilHTem1 C HeperynttpyeMblM K03q>q>HUHeHTOM ycn

nemrn, ycTaHaBilHBaeMblM B 3aBHCHMOCTH OT KOHKpeTHOr"O TepMo

MeTpa, H· nporpaMMHpyeMoro KaCKa,D;HOr"O YCHilHTeilR co cne,u;y10-· 

mttMH K03q>q>HUHeHTaMH ycttnemrn:: • 1, 2, 4, 8, 16, ' 32, 64. nnR 
KanH6pOBKH K03q>q>HUHeHTa ycHneHHR BX0,11; YCHilHTeilR MOJKeT 

nporpaMMHO no,D;KilIOtlaTbCR 

CTa6HilbHOCTb ycHilHTenR 

TeMnepaTyp 15 + 30°C. 

K KanH6pOBOtlHOMY conpoTHBileHHIO. 

He XyJKe · 2 • 10-3 B ,D;Hana30He 

KoMaH,u;hl 6noKa: 

N A(2) F<l6) i=O TOK TepMOMeTpa O MKA, 

i=l TOK TepMOMeTpa 1 MKA, 

i=2, TOK TepMOMeTpa 10 MKA, 

i=4 TOK TepMOMeTpa 100 MKA; 
N A(4) F(16) i=O H3MepeHHe CHr"Hana TepMoMeTpa, 

i=l H3MepeHHe CHr"Hana KailH6pOBOtlHOr"O 

conpoTHBileHHR; 

N A(l) f(16) i ~,K03q>HUHeHT ycnneHHR, 

0,- l•K K03q>q>HUHeHT 

1 - 2·K npe,u;sapHTeilbHOr"O ycttneHHR 

2 - 4·K 

3 - 8·K 
7 - 16·K 

11 - 32 ·K 

15 - 64·K 

K = 100 ...•.. 3000 

(ycTaHaBilHBaeTCR B 3aBH
CHMOCTH OT KOHKpeTHoro 

TepMOMeTpa) 

HHTerp11py~11U1~ AUil 
. q' L ~ • 

IiHTerpnpy10mun AUil ,( HHTerpaTop) B,!>InOilHeH C HCilOilb30Ba-

HHeM ElfC AUil nocne,u;osa;r~,¥bHbIX npH6IlHJKeHHit KP572IlB1 H Tpex

peJKHMHoro HHTerpaTopa, ··· ,nocTpoeHHoro Ha 6a3e onepaunoHHoro 

ycHilHTenR KPl 40Yn18 H aHanoroBbIX KOMMyTaTopos KMOil. 
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UHTerpaTop npeAHa3HaqeH AnR HHTerpnposaHHR aHanorosoro 

cnrHana c nepnoAoM 20 MceK n nocneAy10men ounq\posKon. 

BXOAHblM AnR HHTerpaTopa RBnReTCR HanpRJKeHHe, CHHMaeMOe 

c TepMope3HCTopa H ycnneHHoe nporpaMMHpyeMbIM ycnnnTeneM 

6noKa TepMOMeTpHH. 

JlnR ABYX HHTerpaTopoB C 3anoMHHaHHeM H CTHpaHHeM nc

nonb3yeTCR OAHH · AUIT; Ilocne noAaqn KoMaHAbI. "3anycK" HHTerpa

TOpbl OAHOBpeMeHHO BKn10qaJOTCR B pelKHM "3apRA". no HCTeqeHHH 

nepHOAa HHTerpnpoBaHHR, KOTOpbin 3aAaeTCR KBapuesbIM reHepa

TOpOM H cqeTqHKOM, HHTerpaTop nepeXOAHT B pelKHM xpaHeHHR 

HaKonneHHoro 3apRAa: 0AHOBpeMeHHO BKn10qaeTcR cxeMa onpeAe

neHHR 3HaKa H nocneAoBaTenbHoro nopa3pRAHoro ypaBHOBenmsa

HHR AnR nepsoro HHTerpaTopa. Ilocne :3Toro nepsb1n HHTerpaTop · 

nepeXOAHT B peJKHM crnpaHHR, a KOA AUIT 3anHCbIBaeTCR B ; 6yq\ep

Hbin perncTp. AUIT nepeKn10qaeTcR Ha Bhixo,n BToporo HHTerpa

Topa. Ilocne OUHq\pOBKH BTOpon HHTerpaTop TaKJKe nepeXOAHT B 

peJKHM CTHpaHHR. qepe3 200 MKCeK npn6op rOTOB K cqHTbIBaHHIO H 

HOBOMY 3anycKy. Bee BHyTpeHHHe q\yHKUHH 6noKa ynpaBnRIOTCR 

BCTpOeHHbIM nocneAOBaTenbHbIM . nor11qeCKHM 

TaKTHpyeMbIM qacToTon KBapuesoro reHepaTopa. 

KoMaHAbl 6noKa: 

N A(O) F(O) - qTeHHe KOAa OT BXOAa 1, 

N A(l) F(O} --qTeHHe KOAa OT BXOAa 2, 

N A(O) FC8) - nposepKa roTOBHOCTH, 

aBTOMaTOM, 

N A(l) F(18), i = 0 .. 15 - 3anycK HHTerpaTopa, npH 

KOTOpOM BpeMR HHTerpnpoBaHHR H3MeHReTCR B npeAenax O + 5 % 
B 3aBHCHMOCTH. OT 3Haqemrn i. : . 

Pe3ynbTaT Bb!BOAHTCR . Ha w1my KAMAK, pa3pRAbl R1-R12 -

MOAYnb B npRMOM KOAe, R13 - 3HaK ( 1 - nn10c, 0 - MHHYC). 

,linR AaHHoro Ha6opa 6noKOB nocTpoeHa cneAy10maR 

npoueAypa H3MepeHHH. 

. no MaWHHHOMY TatlMepy ( ripepbIBa:~He 1 cH Ti mer User 
Interrupt) C qacTOTOtl 18,2 ru C HHTerpHpy10mero AUIT cqHTb!Ba

eTCR HanpRJKeHHe Ha TepMOMeTpe H BK~~qaeTCR nn6o Bb!KnJOqaeTCR 

TOK TepMOMepa CB HaweM cnyqae 10 MKA >. Cttr~an npH BbIKn~qeH
HOM TOKe nporpaMMHO BblqHTaeTCR n:f ·cHrHana npH BKnJOqeHHOM 
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' 1 

TOKe. TaKHM. o6pa30M · ycTpaHReTCR Te1,mepaTypHb1n Apetlq\ HynR 

ycHnHTenetl . H liCKnJOqaeTCR BnHRHH_e ·: n?p,a3HTHblX TepMo-s. A- C.,, 

B03HHKaIOmttX B uenH TepMOMeTpa. 

3aTeM: nporpa!-(Ma npoBOAHT. npo13epKy_ sennqHHbI ~HrHana, no

cne•;· ycnm~HHR H_, B He06XOAHMbIX cnyqaRX MeHReT K03qlqJHUHeHT 

ycnneHHR: KacKaAHblH . nporpaMMHpyeMbIH ycHnHTenb I103BOnReT 

ycHnHTb CHrHan,TepMQMeTpa TaK, qTQ OH nonaAaeT s·npoMeJKyTOK 

2, 5 . + 5; B, npH 3TOM. H3MepeHHR Ha AUIT npOH3BOARTCR . ,c· ToqHo

CTblO ,6nH3KOH K, MaKCHManbHon. 

t" 

'0.2 

0.1 ·· 

0.0 
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~ 0.1 

f-- 0.0 
u -0.1 

-0.2 
0.2 

0.1 

0.0 

-0.1 

-0.2 
6 1000 

. time, 

2 

3 

2000 

sec. 

PncyHOK 2. 0TKnOHeHHe CHrHana TepMOMeTpa OT cpeAHero 

3HaqeHHR B 3aBHCHMOCTH OT BpeMeHH. 1 - 6e3 H36bIToqHoro wyMa 

HHTerpaTopa H ·6e3 '~Hil~Tpa ( 'WYM Ha ypOBH~ O,llHOtl 'iincKpeTbl 
. AUil ), . 2· ..;·'' 6ei3'· H36blTOqHoro ·<wyMa ,:HHTetpaT6pa· nocne uq 

qJHJlbTpaUHH, 3 ·~ c' H36bltoqHbIM · ll!YMOM' "H~Tefpafopa nodie ' uq 

q\HnbTpaunti. 
,-.,, t ',: 
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HH-rerpHpyntiuitt AUil HMeeT o6bNHYD ,11JI51 MHKpocxeMHblX c6o-

poK 3HaqHTeJibHYD .11Hi!>i!>epeHI,tHaJibHYD HeJIHHeitHOCTb. ,llJJ51 ee 

ycTpaHeHH51 Ha AUil nporpaMMHO · .. no,11aeTC51 ·'· H36blToqHblit lllYM, 

cI>opMHpyeMblit nyTeM H3MeHeHH51 BpeMeHH HHTerpHpoBaHH51 B npe,11e

nax O + 5 %. illyM npe,11cTaBJIS1eT co6ott nces,11ocnyqattHyD·nocne

,110BaTenbHOCTb ,11JIHHOD 23-qHcJia, T.e. HMeeT xapaKTepHyD qac

TOTY 0,8 ru. OuHi!>poBaHHbltt CHI'HaJJ 3aTeM nponycKaeTC51 qepe3 

nporpaMMHO-peaJIH30BaHHbltt UHi!>posott i!>HJibTp ' HH3KHX qacTOT C 

qacToTott cpe3a 0, 1 ru. Bb16paHHbltt cnoco6 H3MepeHH51 no::3Bo

JIHeT crJia,11HTb .11Hi!>i!>epeHUHaJibHYD HeJIHHeitHOCTb, KpOMe Toro OH 

yseJIHqHsaeT pa3pemanmyD cnoco6HocTb cHcTeMbl Ha nopS1,110K no 

cpaBHeHHD c ,11HCKpeTHOCTbD AUil (CM PHC. 2, 3, 4). 
tHJlbTpaUH51 npOH3B0,11HTC51 HH3KoqacTOTHblM, ( H'll) UHiJ!pOBblM 

i!>HJlbTpOM EaTTepsopTa 10-oro n6p51,11Ka. IlpH : 3TOM BblX0,11HOtt 

CHI'HaJI Yn ,11Jl51 BX0,11HOI'O CHI'HaJia xn B KaJK,11ott ~peMeHHOtt TOqKe 

0.2 -
~ 

. f- 0.0 -0 i-----:-------__J 

_;0.2 +-----~-------, 

10-1 2 
·. \ \ ~ •. •. .. .. \ .. .. •. ·. ·. .. .. ·. .. ·. 

\ i ;; i \ i \ \ \; \; i; ~; \ \ 

0 -r·•: ;-.~ ;-.: ~ ;-.: ;-.: ~--: ~--: ;-.: ;-.~ :--~ ;-.: ;-.: !·-: ;-.: ;-.: :-.: ;-.: :·-~ ;-. 

-10 
0 

................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
'T 
50 100 

time,· sec. 

PHcyHOK. 3. 0TKJJOH8HHe CHI'HaJia TepMoMeTpa OT cpe,11Hero 

3HaqeHH51 B 3aBHCHMOCTH OT BpeMeHH. 1 _:·6e3 H36b1TOQHOI"O myMa 
',. . . 

HHTerpaTopa H 6e3.qlHJlbTpaUHH ( myM Ha ypoBHe 0,11HOtt AHCKpeT~ 

AUil >, 2 - c H36blToqHw lllYMOM HHTerpaTopa 6e:J q>HnbTpauHH. 
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~., l. 1 ·1 . -d 'l•c .\v, ~ v~ , , ,. · L ,, .. =1· \,- . 

3 ~ 1 ., I 
f-- 0 (I 1 -SCJ 'r1~ 

j . . I . :c.1 •"-J• -::: 
0:. . :=J . ~' 

:?: 0.001 ·-d i 4 
~1 TTTTTTT1Tf77TTT;f-~, I fTTTflf-TTTTTTTf] <l 

0.01 C. i 10 

FREOU[1,JCY, Hz 

.. · I'HcyHOK 4. CneKTpbl lllyMa .c.HrHaJia TeP¥9MeTpa. l - c 

H36.bITOQHbIM llIYMOM HHTerpaTopa 6e3 gJHJlbTpaum1, ' 2' - 6e3 , lllyMa . . ,.. ' . ' ' '. 

HHTerpaTopa H 6e3 gJHJibTpau1rn, .3 - . 6e3 lllyMa HHTerpaTopa c . 

gJHJibTpauuett, 4 -c H36bITOQHblM wyMOM. HHTerpaTopa' H '~ 

qlHJlbTpaUHett •. ; 

I 

t = Il • !\t BblQHCJI5leTC51 no q>opMyne 

yCJ)= aCJ) (y(J~l>+2y(J:1 >+ y(J-~)) -b(JlyC~> -bCl>yC~>, 
n . , . n. 2 n 1 ., .. , n . 1. n 2 . . 2 n , 1 

r,11e 'j = '1 •• 5 - 'nri~~p ~·BeH'a q>HJibTp~·. 'yC 0>,,;' x. 

· · K63q>gJHU~e~;~, a C 1. · 5 p if b C 1. · 5) 3aBHC51~ oT' · qacToTbI · cpe-
1. .2 ' 

3a q>HJibTpa H qacTOTbl BbI60pKH .18. 2 ru [ 41 ~ BblqHCJI5lIOTC51 cne-

UH~Jlb~O HanHcaHHOtt nporp~MM~ii digfi ltr. exe ii~ pacqeia Ko-

39Ji!>HUHeHTOB T~nnqHblX. ri~~pOBblX qJHJibTpOB., , AMnittTy,11uo·-::. 

qacToTHbie ::faBHCHMOCTH sxo,n;Horo cIIrHi:rna, , cmiToro c TepMope-

3HCTopa, H OTgJ~JlbTp~:>B~HHbIX '.' Cl!rHaJIOB ' ,n;m:1 . HeKOJ9P.bl~- H3, • 

paccMOTpeHHblX gJHJlbTpOB npe,n;cTaBneHbl Ha pHCYHKe 5'. 

HcnoJib3Y.51 ' H3MepeHl!e; H~ Kan1I6pOBOQHOM conpoTl~BlI\=Hl!H, 

MOJKHO BbIQHCnHTb K03W9JHUHeHT nepe,n;atrn ,n;n51 . scero TeMnepaTyp-. 
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PHCYHOK 5. AMilJIHTY.U.Ho-qacTOTHbie 3aBHCHMOCTH BXO,II.HOr'O 

CHr'HclJia, CHRTOr'O C Tepi.mpe3HCTopa . ( 1). H 'OTq>HJibTpOBaHHbIX' 

CHrHaJIOB: 2 - ,II.Ba q>HJibTpa 6 nopR,u.ica - . qe6b!WeBa ( qaCTOTa 

cpe3a 0,3 ru > u EaTTepBopTa < 0,1 ru >; 3 - ifJHJihTp 

EaTTepBopTa 6 nopH,u.Ka c qacToToit cpe3a 0, 05 ru; · · 4- q>HJihTp 

EaTTepBopTa 10 nopH,u.Ka c t1acT0Toit cpe3a 0,05 ru. 

Horo KaHana. Ko3if>if>uuueHThl nepe,u.at1H .U.JIR Bcex 3_HatieHHit ycune

HHH KacKa,U.HOr'O YCHJIHTeJIH onpe,u.eJIHIOTCH aBTOMaTHtieCKH npH 3a

nycKe cneuuaJibHOit nporpaMMhl Kanu6poBKH TeMnepaTypHbIX KaHa

JIOB.. Pe3yllbTaThl COXpaHRDTCH B 
0

ifJaitJI~, ~ HCil0~~3YDTC51 pa6oqeit 

nporpaMMOit. 

ll3MepeHHaR BeJIHtIHHa conpoTHBJieHHR ~peo6pa~yeTCR B 3Haqe

HHe TeMilepaTypbl C HCilOJib30BaIIHeM rpa,u.yHpOBOtIHOft ifJyHKUHH 
. 6 .. · ,, '' . ,• . 

TepMOMeTpa 1 D ( T) · ~ r Ari (1 nR) n. , , , . K03if>q>HUHeHTbl A
0 

KOTopoit , 
Il=O ·. 

6hlJIH Hait,u.eHbl nyTEH,1 'annpoKCHMaUHH . KaJIH6pOBOtIHbIX'. TOtieK Ti ( Ri > 

TepMOMeTpa IlOJIHHOMaMH qe6bIWeBa l 51. ' " . . . 
' , 

CTa6HJIH3aUHH TeMnepaTypbl ocyinecTBJIReTCR nyTeM H3MeHeHHR 

TOKa netieK TepMOCTaTa H · ra3OBoro 11KlIIOtia" npH IlOMOIJ.U{ 

nporpaMMHpyeMblX HCTOtIHHKOB TOKa. 
8 

) 

\J 

I 

~ 
'l 
( 
I 

·1 

IlporpaMMHpyeMblf1 HCT04HHK TOKa 

IlporpaMMnpyeMhiit ncTOtIHHK TOKa BhinOJIHeH 

KAMAK u npe,u.cTaBJIReT codon Mo,u.ynh wupnHoit ·1M 

B CTaH,u.apTe 

(17, 2 MM), B 

KOTopoM cMOHTHpoBaHbI ,II.Ba He3aBHCHMbIX KaHaJia, BKJIIOtiaDIUHX B 

ce6R BXO,U.HOH pernc-rp KAMAK, 10-TH pa3pR~Hblit UHq>po'aHa~oroBbIH 

npeo6pa30BaTeJib, HCTOtIHHK onopHoro HanpRJKeHHR H 

npeo6pa30BaTeJib HanpRJKeHHe - TOK ,II.JIR 3a3eMJieHHOH.Harpy3KH. 

llcTOtIHHKH Bbipa6aTbIBaDT TOK TOJibKO O,II.HOit nomipHOCTH, 

BeJIHtIHHa KOTOporo ycTaHaBJIHBaeTCR KO,U.OM, 

BXO,U.HOit perHcTp KOMan.u.oit: 

N A ( 0) F ( 16) -' KaHaJI 0, 

N AC1> FC16) - KaHaJI 1. 

KO,Il j = 

( IBbIX = 

3ailHCbIBaeMbIM BO 

0 .. 1023 
0 mA .. 100 mA); · 

Mb! npHMeHReM ,II.Ba B~,U.a p~rynHpOBaHHR TeMnepaTypbl - rpy-

6h1it H TOtIHbiit fpy6blit pa6oTaeT npH OTKJIOHeHHRX TeMnepaTypbl 

=:::: 2 K, TOtIHbI,it - < 2 K. IlpH _ rpy6oit peryJIHpOBKe ynpaBJIRIOII{ee 

B03,U.eitcTBHe' H_a HarpeBaTeJIH onpe,u.enReTcR no if>opMyJie· 

12 = C/R · C llT + 1. AT > . . ,:- u . 

npH TOtIHOit: 

12 -= C/R•( f.-ar + _1_,flT) " ,:- . . 2 • 
,:- ' 

r.u.e llT- OTKlIOHeHHe TeMnepaTypbl OT Tpe6yeMoro· 3HatieHHH, I-
TOK HarpeBaTeJieit · TepMocTaTa; C/R H ,:- - napaMeTphl I n'po'uecca. 

IlOCT0$1HHble CIR k. TOK, no,u.aBaeMblit 'licl ra30Bblit KJIIOtI, 

RBJIRDTCH KOHCTaHT.aMH B onpe,u.eJieHHbIX 3apaHee ~Hana30HaX 

TeMnepaTyp. IlocT0°RlIHaR' .,:- ·onpe,u.eJIReT BpeMR. nepeXO,U.HOr'O 

npouecca H ,U.O11:atHa 6b!Tb 60Jiblll9, t1eM IlOCTOHHHaR BpeMeHH ffq 
q>HJibTpa, HCil0llb3yeMoro npH H3MepeHHH TeMnepaTypbI, H 

xapaKTepHoe BpeMR penaKcauuu TeMnepaTypbl TepMoc:TaTa. 

IlapaMeTp C/R - 3TO OTHOWeHHe TennoeMKOCTH TepMOCTaTa K 

conpoTus'neHHD HarpeBaTeJIR. 3Ta · BeJIHtIHHa · CHJihHO 3aBHCHT OT 

TeMnepaTyphi H MeHHeTCH BO BC'eM TeMnepaTypHOM .u.uana3OHe 

npHMepHo B 100 pa3 •. IlosToMy npu noMOIUH cneuuanhHOit 

nporpaMMbl npoBO,U.RTCH npe,U.BapHTellbHble H3MepeHHH 3aBHCHMOCTH 

3TOr'O napaMeTpa OT TeMnepa-rypbl, H BeCb TeMnepaTypHblit 

.U.H~ma3'0H pa36HBaeTCH Ha npoMeiityTKH, B KOTOpb!X BeJIHtIHHa C/R 
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eQHTaeTe.H noeTO.HHHOit. TaKHM ogpa30t.! MOlKHO 

yeTOttQHBOeTH npoueeea eTa6HJIH3aUHH TeMnepaTypbl 

o6naeTH pa60QHX TeMnepaTyp. 

,n;o6IITbe.H 

BO Beeii 

IlpH eTa6HJIH3aUHII TeMnepaTypbl e ,nByM.H TepMoMeTpaMn o,nnH 

KaHaJI TeMnepaTypbl eQHTaeTe.H oeHOBHblM II HenOJih3yeTe.H ,nn.H 

eTa6HJIH3aUHH TeMnepaTypbI oKono Heo6xo,nnMoro 3HaQeHn.H, 

BTopoit - ,n;ononHHTeJihHbIM. OH nenonh3ye-re.H ,llJI.H eTa6nnn3aunn 

TeMnepaTypbl OKOJIO 3HaQeHII.H nepBoro TepMOMeTpa. 3TO ,naeT 

B03MOJKHOeTb H3MeH.HTb TeMnepaTypy TepMOeTaTa e MHHIIMaJibHblMII 

rpa,n;HeHTaMH. 

Bo BpeM.H pa6oThl nporpaMMbI TeMnepaTypa, Hanp.HlKeHHe 

HarpeBaTeJI.H H XOJIO,llHJibHHKa ( ra30Boro KJikJqa) Bb[BO,n.HTe.H Ha 

:3KpaH ,llHenJie.H B BH,lle rpaqJHKOB 3aBHeHMOeTH :3THX ,n;aHHblX OT 

BpeMeHH. 

2. MAfHMTHAH CMCTEMA 

MarHHTHa.H eHeTeMa eoeTOHT H3_ KOpOTK03aMKHyToro 

eBepxnpOBO,ll$Imero eoJieHOH,II;a H cs'epxnpOBO,ll,.Hmer?·;TaC>HJIH3aTOpa 

MarHHTHoro IlOTOKa. ,llHana30H H3MeHeHH.H . MarHHTHOro noJI.H 

eoeTaBJI.HeT 10-2 .• 2-102 3. 0THOeHTeJibHa.H. eTa6HJibHOeTb 

MarHHTHOro IlOJI.H He xyJKe 10-6. BpeM.H · '.BbIXO,n;a_ · Ha peJKHM 

eTa6HJibHOro IlOJI.H He.' 6onee 10 MIIHYT: ·. 

,l{JI.H H3MeHeHH.H IlOJI.H B.30He o6pa3ua He06X.Q,llHMO no,n;aTb Ha 

eoneH_OH,ll eOOTBeTeTBYD~it -~Y:f<H~MY MarH~THOMY IlOJIIO .TOK, nepe

BeeTH ~. HOpM~JlbHOe' eoe'J'.O.HH~_e TenJIOBOH KJik)q i.<?O~eHo~,n;a, nepe

BeeTH · B. HOpMaJibHOe eoeTO.HHHe .CBepxnpOBO,!l;.H~it eTa6HJIH3aTOp 
•• 1 ·r · ·· r-.·--·:,'·- . . ,., , .. "" . ··: 

MarHHTHoro IlOTOKfl, 3aTeM on.HTh_ nepe~eprH B, .e:BepxnpO_BO.U.Hµ\88 

eoeTO.HHHe _Bee . TenJIOBble_ KJIIOQH. ,lln.H :3Toro '· HenoJib_3yeTe.H . ynpaB ,-, . 
' .~ .. ,. ' . ' , "' . ' . ' ' ~, :, \, '' ' 

JI.H8Mblit HeTOQHHK. TOKa eoneHOH,n;a . H ,HeTO~HHK ,.TOKa , T8IlJIOBbIX 
. . ~ "- . ' '' . ' ·. .•· ., / ~ . " . ,' •. ' . ': ' ·. ; . . ; .. 

KJIDQeit. .. . , , .. ,. 

ToK, _ eoJieH,OH,na 3~,naeTe_.H . nporpaMM~py-eM~\M. YHHBepeaJibHblM_ 

HeTOQHHKOM .TOI<;a, . KOTOpb!tl BbinOJIHeH B .. CTaH,n;apTe KAMAK H 

npe.zicTa:BJI.He; eoc5oil . MO~YJib ~HPHHOtt .1 M ( 11,' 2 MM) • . 
• • ••• - - • • ' • • , ;,_ < > 

Ilporpa~MHpyeMbl"!. YHHBepcanbHbl~ HC.T04HHK_ TOKa coneHoHna 

McTOQHHK pa6oTaeT Ha • 3~38MJieHHYD Harpy3Ky. a·eJIHQHHa 
.BbIXO.iiHo;O .. TO~a ( He 60.n~e ' 2 A) ycT~H~BJIHBa~TCSJ , KO,!l;OM, 
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KOTOpbltt 3annebIBaeTe.H 

KAMAK KOMaH,n;oit 

BO BXO,nHoit 10-TH pa3p.H,llHbIH perHeTp 

N ,AC2) FC16), 

IloJI.HpHOeTb BblXO,nHoro 

N ACl> FC16), 

j = O .. 1023, IBbIX= 0 mA •• Imax· 
TOKa yeTaHaBJIHBaeTe.H_KoMaH,n;on 

j = O, + JBb!X' 

j = l, · - JBbIX' 

BapbHpOBaHHe BbIXO,llHOro TOK a 

.n;Hana30Hax, yeTaHaBJIHBaeMbIX KOMaH,n;ott 

N ACO) FC16), j = 0, 

j. = 1, 

B03MOJKHO -B 

1max= 10 mA 
I - , 
max:- ,2 A. 

HcTOLIHHK TOKa TennOBblX 11 Knto4eH 11 

.IlBYX 

MeTOQHHKH TOKa TenJIOBbl:K_ /'KJIDqeU'' ynpaBJI.HDTe.H B eTapT-

eTOilOBOM pelKHMe. _KaK _nporpaMMHO, TaK H BpyqHyD. KoMaH,llbl 

6JIOKa: 

N AC 1) F ( 16) - T_ennoBoit KJIDQ 1, 

j = 0 - BhlKJI, .j = 1 - BKJI., 

N AC2) FC16) -· TennoBoit KJIDQ 2, 

N AC3) FC16) - TennoBoil KJIDQ 3. 

TenJIOBbie 11KJIDQH 11 M TOK coneHoH,n;a no,nKJIDQaDTe.H npH H3MeHe

HHH IlOJI.H no yKa3aHHOit BbIWe _ nocne,n;oBaTeJibHOeTH Ha 3apaHee 

onpe,n;eneirnoe' BpeM.H .. ,llJI.H . :3T_or~ HCilOJih3yeTeSI. MaWH
0

~Hhlit Taill){ep: 

3_.. _CMCTEMA IlEPEMEIUEHMH OEPA3UA 

CHeTeMa nepeMemeHH.H o6pa3ua nonHoeTbD ynpaBJI.HeTe.H npH 

IlOMO~ . 6JIOKa y-npaBJI8HH.H warOBblM ,llBHraTeJieM. ' 0Ha npe,n;Ha3Ha

qeHa ,llJI.H . nepeMemeHH.H o6pa3Ua Ha He06XO,llHM08. paeCTO.HHHe H 

reH~pauHu .. eTpo6a · BHewHeh> 3anycKa ,llJI.H CHHXpOHHoil pa6oTbI 

AUil. MaKcHMaJibHoe nepeMe~eHHe o6pa3ua eoeTaBJI.HeT 70 MM.' 

TOQHOeTb OTeJieJKHBaHH.H Koop,n;miaTbl - 2, 5 • 10'"" 3 MM. . 

EJIOK YllpaBJieHH.H warOBhlM ,!l;BHraTeJieM BhlilOJIHeH .B 

eTaH,napTe , KAM.AK H . npe,neTaBJI.HeT eo6oit MO,llYJib WHpHHO~ 2M 

( 34, 4 MM) . EnoK npe,n;aa3HaQeH ,n;n.H waroBoro .n;BHraTeJI.H THna 

.UIIIM-200-1-3 H eMy aHaJiorHQHblX (qeTb1pe o6MOTKH, Hanp.sIJ11:eHHe 

11 



nHTaHirn o6MoToK He 6011ee 5 B, TOK ,n;o 1, 5 A) . · EnoK BhinoJIHS!eT 

CJie,n;yD!llHe 4JYHKUHH: 

- aBTOMaTHQeCKaS! HaQaJibHaS! ~JIOKHpOBKa ,Il;BHJKeHHS! npH 

no,n;aqe nHTaHHS! B MO,IJ;YJib; 

- ynpaBJieHHe CKOpOCTbD BpameHHS! BaJia ,IJ;BHraTeJIS!; 

- nporpaMHhlit nycK-OCTaHOB ,Il;BHraTeJIS!; 

- ynpasneiine Hanpas11e·HHeM BpameiIHS! sana ,n;BHraTe11S1; 

pyqHaS! 6JIOKHpOBKa ABHJKeHHS!; 

- oTpa6oTKa ,n;BHraTeJieM 3a,n;aHHoro KOJIHqecTBa waroB; 

- CQHThIBaHHe TeKymeit YCJIOBHOit KOOp,Il;HHaThI; 

Bh!pa6oTKa BHeWHHX ynpaBJIS!KllllHX HMilYJibCOB ,IJ;JIS! 
. . . .• ' Cl 

CHHXPOHH3aUHH pa60Thl BHelllHHX ycTpoitCTB C pa6oTOit ABHraTeJIS!; 

- o6pa6oTKa CHrHaJIOB KOH,UeBbIX BbIK.imtiaTeJieit; , 

- BHelllHS!S! HHAHKaUHS! pa60Tbl . ,IJ;BHraTeJIS! .. H npHQHH ero 

OCTaHoBa. 

C ueJibKl AOCTHJKeHHS! MaKCHMaJibHOit qacTOTbl BpameHHS! BaJia 

,n;snraTeJIS! B 6110Ke npe,n;ycMoTpeHo qiopcHpoBaHHc:>e nttTaHHe 

o6MOTOK, ABHraTeJIS!. 
. • 1· ,, 

OcHOBHblM 3JieMeHTOM ycTpoitCTBa S!BJIS!eTCS! TaitMep 

KP580BH53, KOTOpblit npeACTaBJIS!eT co6o~ ·, TpH nporpaMMHpyeMblX 

cqeTQHKa CTO, CTl H CT2. ' • '· · 

CTO ncnoJib3yeTcS! AJIS! ynpasneHHS! cKopocTbn· spameHHS! 

nyTeM 3anHCH BO BHyTpeHHHit perHCTp ' TaitMepa • K034JqJHUHeHTa 

AeJieHHS! TaKTOBOit qacTOTbl 1 Mfu. 
CTl HCilOJib3yeTCS! AnS! 0Tpa60TKH ABHraTeJieM onpe,n;eJieHHO

ro KOJIHQ8CTBa waroB, KOTOpoe TaKJKe 3anHCbl~aeTCS! _BO BHyTpeH

HHit perHCTp'TaitMepa. 

. CT2 pa6oTaeT ' aHa'norHQHO' CTO H ripe,nHa3HaQeH AJIS! 

qiopMHpoBaHHS!. · HMny.ribCOB ·3anyc:Ka . Irne111Hero a~aJioro--uHqiposoro 

npeo6pa3oBaTeJIS! c uenhn ciiHxpoHli:fa~HH ~ro · . pa6oTbi · ·.• c 
spameHHeM sana ABHraTeJIS!. ,. 

YcTaHOBKa peJKHMOB pa6oT~ cqeTQHKOB ocymecTBJIS!eTcS! 
;;· l 

nyTeM 3anHcH ynpaBJI.f!nmero cnosa H HaQaJibH~ro 3HaqeHHS! 

COAepJKHMOro. cqeTqHJ{OB ~ . YnpaBJIS!Dmee· CJIOBO ( D7. · .• DO ) 3aAaeT 

12 
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D7,D6 - HOMep CQeTQHKa: D7 D6 

0 0 - CTO, 
0 1 - CTl, 

1 O - CT2, 

1 1 - 3anpeT; 

D5,D4 - nocJieAOBaTeJibHOCTb 3anHCH H CQHTb!BaHHS! 

COAepJKHMOro CQeTqHKa: 

D5 D4 

0 0 
O 1 
1 0 

- 3amenKHBaHHe, 

MJiaAIIIHit 6attT; 

CTapmHit 6aitT, 

1 1 - ABa 6aitTa; 
D.3-D 1 - peJKHM. pa6oTbl C onpeAeJIS!e:r qiopMHposamre 

BblXOAHblX HMilYJibCOB): 

D3 D2 D1 

1 1 0 - qiopMHpOBaHHe . CTpo6a C 1 MKC > , 
l \ 

1 1 1 - npS!MoyroJibHblit. CHrHan; 

DO - BHA HCilO~b3y.eMo'rci KOAa • (DO = ·o . - ,IJ;BOHQHblit) . 

_TaK Kai,c _COA~PlKH1:f Oe. . cqeTQH~OB COCTaB.Il.SieT 'ABa 6aitTa, 

:iarpy3Ka H CQHTbIBaHHE!, COAepJKHMOI'O ocymeCTBJIS!KlTCS! C IlOMOmhD 

ABYX KOMaHA ( HaQH~aS!. C MJiaAlll~ro ·. .;' CiaiiTa, ecJIH 

3anporpaMMHpOBaHO QTeHHe ABYX 6aitTi:>B: D5 = D4 = 1). 

Ilpoq~TaTbCOASPJKHMOe JID6oro CQeTQHKa M~JKHO ABYMS! cnoco6aMH: 

- · npHocTaHoBHB pa6oTy cqeTqHKa 6noKHPOBKoit TaKTOBbIX 

HMilYJibCOB C KOMaHAa II CTOil 11 N A ( 4 > F (16), j>2); 

- 3ailHCaB. B. ,TaiiMep ynpaBJI~Diuee CJI~~O, COAepJKamee 

HYJIH B pa3pS!ir.ax D4, D5 ( "3a~eJIKHBaHHE! 11
) •• .. 

EJIOK sbipa6aT~I~aeT. CJieAYDIUHe c~~H~Jlbl: .. 
'. • ,· •1"'' ', •; , ;,. I • • •, 

- X - KOMa.HAa npHHSTa, ' . 

- L - 3anpoc,.06c11yiimsaHJS1, Bbl~T~siuieMbiit 'ecnn ABHraTeJib 

OTpa6oTa.JI 3~AaHHO~·:' K~JIH~·ecTBO lll~I"OB . {en = • 0 j . HJIH. cpa6oTaJI 

KOHUeBOit BbIKJIK>QclT~Jib. IlpH: ·cpa6aTb!BciHHH_: n'n6oro KOHUeBoro 

BblKJIDQaTeJIS! ,IJ;BHJKeHHe 6JIOKHpyeTCS! 'n 6yieT HeB03MOJKHO io TeX 

nop, noKa HanpasneHHe ABHJKeHHS! He dy,n;eT H3MeHeHo Ha 

npOTHBOilOJIOJKHOe. 
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KoMaH,n;hl ynpasneHHH 

CHHTHe HaqaJibHOil OJIOKHpOBKH ,ll;BHJKeHHH: N A(O) F(26) 

3anHCb ynpasnHnmero cnosa cqeTqHKa: 

CTO: N A(3) F(16), j = 60 - peJKHM 6e3 topcH-

posKH IlHTaHHH OOMOTOK ,ll;BHraTeJIH 

saHHhlM nHTaHHeM o6MOTOK; 

CTl: N A(3) f(16), 
CT2: N A(3) F(16), 

HOCTbD lMKC, 

CHrHaJI. 

3arpy3Ka· cqeTqHKa: 

CTO: N A(O) F(16), 

j = 62 - pe%HM c topcHpo-

j = 124, 

j = 188 CTpo6 ,ll;JIHTenb-

j = 190 - npHMoyronbHblil 

j = Kl > 830 .( K03WWHUHeHT. 

,n;eneHHH TaKTOBOil qaCTOTbl 1 Mfu, onpe,n;enHeT CKOpOCTb spame

HHH sana .n;sHraTenH); 

CTl: N A(l) F(16), j = K2 < 65536 (KOJIHqecTBO 

maros, KOTopoe iieo6xo,n;HMo oTp~6oTaTb); . 

CT2: N A(2) F(16), j = K3 (Ko3IWHUHeHT ,n;ene-

HHH TaKTOBOil qacTOT,bl · 1 MI'u,' '. ,?fo:ie,n;en~eT' .~aCTOTY HMilYJibCOB 
,IJ.JIH CHHXpOHH3aUHH BHelIIHHX ycTpoilcfrs) • , , . " . 

YnpasneHne · ,ll;BHXeHHeM: '· · · 
, ',, ,\,; ' 

N AC4) FC16), 
.' ,t -,1 

·· j = ·o - .u.s.HJKeHHe ·'snpa~o. 

j = 1 - ',u.BHJKeHHe BneBO, 

j > 2 - CTOII. 
: f' .: ,, ,, 

3anpeT Bhixo,n;a L-3anpoca: · N ACO) F(24). 

PaspemeHHe ~hixo,u.a L..:3anpoca : N A(h) F(26): 

lITeHHe H c6poc LAM-perHc;pa : N A (0 )" Ft 2 > , 

j = 256 - . o6HyneH cqeiiiHK CTl, 'T: ~- ,ll;BHraTeJib 

OTpa6oTan sa.n;aHHOe KOJIHqecTBO maros; 

· j = 1024 ..: cpa6~Tan n~shlfi ·Ko~ue1foil BhlKnnqaTenb; 
. . . ')' , '. ,. '. 

j = 2048 - cpa'6oTan npa'Bhlil KOHUeBoil''sb1KJIDqaTeJI
1

b. 

lITeHHe co,u.epJK~Moro cqeT~HKOB: 
. CTO; N'A(O>. FCO>, . ' 

CTl: N ACl) FCO),' 

CT2: N AC2) FCO). 
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CneuHaJibHblil nporpaMMHblil Mo,n;yJib ,IJ.JIH pa6oTbl c .· 6nOKOM 

ynpaBJieHHH warosoro .U.BHraTeJIH o6cJiyJKHBaeT OCHOBHble B03MOJK

HOCTH ,u.aHHoro OJIOKa H MOJKeT npHMeHRTbCH B ,u.pyrHX CHCTeMax. 

IlocJie Toro KaK o6pa3eU noMemeH B MarHHTOMeTp, OH 

OpHeHTHpyeTCR CHCTeMoil nepeMemeHHH ,OTHOCHTeJibHO npHeMHblX 

neTenb MarHHTOMeTpa. 3aTeM o6pa3eU BblCTaBJIReTCR B HaqaJihHOe 

nonoJKeHHe H npOH3B0,U.HTCR H3MepeHHe npH ,IJ.BHJKeHHH Ha 

paCCTORHHe npHMepHo 40 MM. THnHqHblil np1rnep nonyqaeMOil 
KapTHHKH npHBe,IJ.eH Ha pHCYHKe,6. 

10 
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-
X 
::::i 

-5 
4-

-10 
0 20 40 

mm 
PHCYHOK 6. 
8 •10-g A•M2 ) 

CHrHan OT npo6Hoil 

s ·3aBHCHMocTH oT 
ToqeqHoro HCToqHHKa. 

60 80 

KaTylIIKH C TOK OM 

ero 1<;~op,n;~rnaTh1 .n;JIR 

4. M3MEPMTEnbHAH CMCTEMA 

Ilpouecc H3MepeHHR MarHHTHoro MoMeHTa 06pa3ua 
3aKnnqaeTcR ·. · s. . cne,n;ynmeM. · } 06paseu npH · ,n;siiieHHH qepe3 

npHeMHYD KaTymKy MarHHTOMeTpa': H3MeHReT· ·s' Heil' MarHHT~blil ·. 

noToK. • 3To H3MeHeHHe noTOKa H3MepReTCR · CKBM.lloM. · ·rrpH · 

,ll;BHJKeHHH o6pasua ·qepe3 . ,ll;Be KaTyWKH, , HaMOTaHHble HaBcTpeqy 

,n;pyr: ,n;pyry, nonyqaeM :xapaKTepHyn 3aBHcHMOcTb cHrHaJia CKBM.lla · 

OT Koop.n;HHaTbI 06pa3ua ,(pHc: 6). At.inJIHTy,n;a npHBe,u.eHiloro.,·ua 

pHcyHKe cHrHana. nponopuHoHaJibHa ·· MarHHTHOMY MOMeHTY o6pasua.· 
EoJiee no,u.po6Ho •, npHHUHn ., H3MepeHH5I H3JIOJKeH B'-, pa6oTe · [ 2 l. 
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Pa3pewaDuiaH cnoco6HOCTb Mar'iIHTOMeTpa no Mar'HHTHOMY MOMeHTY 

COCTaB11HeT 3 • 10-12 A· M21ru112 · 

CHI"Ha11. OT CKBllJla qepe3 npe,nsapHTe11bHbJtt YCH11HTe11b nett 
nocTynaeT Ha 6110KH CKBllJl IIMII H CKBllJl CKP · [ 61 . · CtJeTtJHK 

KBaHTOB CKP HMeeT Ha Bbixo,ne 21 pa3pH,n, onpoc KOTOpbIX 

ocy~ecTB11HeTCH npH noMOIUH pacwHpHTe11H cJiosa Kn032. Jlpo6HaH 

qacTb CHI"Ha11a · CKBllJla, K~:>TopaH Bb1,naeTCH 6110KoM IIMII, 

H3MepHeTC5I AUil'n nporpaMMHO cyMMHpyeTC51 C ue11on tJaCTbD OT 

CKP. Jl1151 tpH11bTpaUHH cHrHa11a IIMII nepe,n AUII s 6110Ke CKP 

npe,nyCMOTpeH p51,11 lpH11bTpOB HH3KHX tJaCTOT BTOpOI"O nop51,D;Ka C 

qacTOTOH cpe3a OT 0,05 ,110 100 ru. IlpH H3MepeHH51X CHHXpOHHO 

C )J,BHJKem1eM o6pa3ua, KaK yJKe yKa3bIBa110Cb Bb!We, )J,JI51 

CtJHTbIBaHH51 CHI"Ha11a CKBllJla no,naeTc51 "3anycK" Ha AUII OT CT2 B 

6110Ke ynpaBJieHH51 warOBbIM )J,BHI"aTeJieM. ll3MepeHHbJe 3aBHCHMOCTH 

CHI"Ha11a CKBllJla OT Koop,nHHaTbI ,D;JIH o6pa3ua H ,111151 TotJetJHo'ro 

HCTOtJHHKa CHI"Ha11a e,D;HHHtJHon aMn11HTY.11bI no3BOJI51DT no11ytJHTb B 

pe3y11bTaTe o6pa60TKH Mar'HHTHb!H MOMeHT o6pa3ua. 

IlporpaMMJ-IOe 06ecneqem1e cttcTeMbi npe,nycMaTpHsaeT 

cpe,ncTsa BbinOJIHeHH51 H3MepeHHtt CHI"Ha11a CKBllJla ,111151 Tpex 

peJKHMOB: H3MepeHmi npH CKaHHposaHHH C 3a,D;aHHOtt tJaCTOTOtt, 

pa30Bb!e ( O)J,HHOtJHb!e) H3MepeHH5I npH )J,OCTHJKeHHH KaKHX-TO 

yc11osHn H H3MepeHH5i CHI"Ha11a CHHXpOHHO C )J,BHJKeHHeM o6pa3ua. 

3HatJeHH51 Mar'HHTHOI"O MOMeHTa BbltJHC1151DTC5I no H3MepeHHb!M 

3HatJeHH51M CHI"Ha11a CKBllJla (MeTO,D;HKa Ka11H6pOBKH ycTaHOBKH 

onHcaHa s pa6oTe [21). 

5. PAE04UE IIPOfPAMMM 

B npouecce pa3pa60TKH nporpaMMHoro o6ecnetJeHHH asToMa-

TH3HposaHHoit . CHCTeMbl Mar'HHTOMeTpa Tpe6osa11ocb o6ecnetJHTb 
. . ' ' . . ' . 

npose,neHHe 6o11bWOro .tJHC11a pa311HtJHblX BH,11OB H3MepeHHit, 

Bb!TeKaDIUHX H3 B03MOJKHOCTeit ,D;aHHOit ycTaHOBKH, H BO3MOlKHOCTb 

cpaBHHTe11bHO JierKoro BBO,D;a B nporpaMMY HOBblX aJiropHTMOB 

H3Mepeimn - s -6y,ny~eM. Ilo,nxo,n K pa3pa6oTKe nporpaMMHoro 

o6ecnetJeHHH COOTBeTCTByeT H3JIOJKeHHOMY s pa6oTe [71. 
KaK onncauo BblWe, 311eKTpOHHKa . ,naHHOit ycTaHOBKH, 

no3BOJIHeT nporpaMMHO ynpaBJIHTb cne,nyDIUHMH napaMeTpaMH: 

](j 

TeMnepaTypon 06pa3ua · · ( pery11HposauneM uanpHJKeHHH, 

no,nasaeMoro Ha uarpesaTe11n H · ra3osb1R KJinq), seJIHqHuon 

HaMaruHqHsan~ero MarHHTHOI"O · nOJIH ( 3a,naHHeM TOKa, 

no,nasaeMoro · Ha coneuon,nbl) H no1101:eHHeM o6pa3ua Ha 

sepTHKaJibHOit OCH ' ( marosblit )J,BHraTeJib) • UMeeTCH TaKJKe 

B03MOlKHOCTb · 3a,naBaTb qacTOTY CKaHHpoBaHHH npH cqHTblBaHHH 

CHrHana CKBUJla 6e3 HJIH CHHXPOHHO C )J,BHlKeHHeM 06pa3ua._. 

JlJIH pa60Tbl C ycTaHOBKOit ' H npose,neHHH H3MepeHHit 

pa3pa6oTaHbl cne,nyDIUHe nporpaMMbl (aJiropHTMbl) KOHKpeTHblX 

H3MepeHHR. 

· 1. KaJIH6pOBKa CHCTeMbl TepMOMeTpHH. TeMnepaTypHblit KaHaJI 

no,nicnnqaeTCH K KaJIH6posoqHOMY ' conpOTHBJieHHD / H H3MepHeTCH 

HanpHiteHHe Ha HeM )J,JIH .· scex . ,D;Hana30HOB ltaCKa,D;HC>r'O ycHJIHTeJIH •.. 

Cnoco6 H3MepeHHH cHrHana c KaJIH6posoquoro conpoTHBJieHHH 

H,D;eHTHqeH cnoco6y· H3MepeHHHH TepMoconpOTHBJieHHH. 3To 

D03BOJIHeT C · . MaKCHMaJibHOit ·. ToqHoCTbD onpe,neJIHTb TOK H 

K031pq>HUHeHTbl ycHJieHHH . KaJK,noro .· . KaCKa,D;a. KaJIH6posoqHble 

KO~CTaHTbl -)J,JIH scex ·,D;Hana30HOB KaCKa,D;Horo ycHJIHTeJIH 

coxpaHHDTCH_ s qiattne. 

' 2. "3MepeHHe 3_aBHCHMOCTH napaMeTpa C/R OT TeMnepaTYpbl. 

JlJIH 3Toro TepMOCTaT oxnaJK,naeTCH ,110 MHHHMaJibHOR TeMnepaTypbl 

~-5 K. 3aTeM BKJIDtJaeTcH·HarpeBaTe.nb:Ha DOCTOHHHYD MOl!UiOCTb 

H C · 3a,D;aHHbIM waroM · no TeMnepaType' CHHMaeTCH 3aBHCHMOCTb 

Tet,mepaTypbl OT
0 

>~peMeHH, DOKa
1 

TeMn.epaTypa He . B03pacTeT ,110 

300 K: · IlonytJeHHblit · · qiattn · o6pa6aThlBaeTcH · ,nnH · · · noJiytJeHHH 

3aBHCHMOCTH C/R OT TeMn~paTypbl. Beeb TeMnepaiypHblit .U:Hana30H 

pa36HsaeTCH Ha . npoMeJ:yTKH, B KOTOpbIX _;C/R CtJHTaeTCH 

KOHCTaHTOit. Ilo11ytJ~HHble :_ ,naHHble coxpaHHDTCH B • ~an11e. 

. 3~· IlepeMe.~eHHe o6pasua . . B · : ' :3a,D;aHHOM . itanpaBJieHHH _ Ha 
,' 0 , ' , r" °S; , -<"")°, ••• •' :' < h ' > •< • 

sa,naHHoe tJHCJIO waros ·c .. sa,naHHOit CKOpOCTbD. IlporpaMMa 

m::II011b3yeTCH )J,JIH rpydon pyquon opHeHTaUHH 'o6pasua H npH ero 
CMeHe. :':•· . . . . . 

4. H3Mep.eHHe H qiicneHHaH _oue"uica . cneKTpaJibHOit DJIOTHOCTH 

cHruana CKBHJla · MeTo,noM ·npHMoro npeo6pasosaHHH ~ypbe .U:nH 

sa,nasaeMOit no11ocbl qacTOT np·H CTa6HJIH3Hpo~aHHOit ~eMnepaType. 

06pa3eU .BblCTaBJIHeTCH. B ·011,Hy H:3 ·• I1pHeMHblX KaTymeK 
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MarmtTOMeTpa; TeMnepaTypa CTa6HnH3HpyeTC51" OKono BbI6paHHOPO 

3HatteHH51; nocne . ,llOCTHJKeHH.51 CTa6HnbHOtt TeMnepaTypbl 'C 

Bb16paHHOR qacTOT?R c6opa, npOH3BO,llHTC51 Ha6op cnrHana'CKBMna · 

no TaKTOBbIM HMnynbcaM OT. 6noKa waroBoro ,llBHraTen,1 ' ( o6pa3eu 

HenO,llBHJKeHL -nn,1 3a,llaBaeMbIX no.JiOC qacTOT .BbIWe 18. 2 :fu BO 

BpeM,1 Ha6opa :,11aHHbIX cnrHana CKBMna · npouecc H3MepeHH51 ·· n ' 

CTa6nnn3aUHH TeMnepaTypbl . C 'qacTOTOR 18. 2 ru : OTKnnqaeTC.51,; 

qT06bl, He · HapyWHTb npouecc c6opa; :,11aHHbIX. nn,1 no,11,11epll<aHHSI 

TeMnepaTypbl B OTHOCHTenbHO - CTa6HnbHOM COCTOSIHHH, •nocne,11~He 

1000 3HaqeHnn TOKa, no,11aBaeMblX Ha HarpeBaTenb nepe,11HaqanoM' 

l-ta6opa ,11aHHbIX· B ' peJKHMe '· HOpManbHOR . TepMOCTa6nnH33UHH, 

3anOMHHaDTC51;,H UHKnntreCKH .no.naDTC.51'• Ha·;•HarpeBaTenb C qacTo-,: 

Ton -onpoca AUil . .- CKBttna" - 1IlonyqeHHb1R·.,MaccHB H3. -2048 ttnsen 

o6pa6aTbIBaeTC51 C nOMOIIU>D, 6bICTporo npeo6pa30Bamrn~.<Iiypbe. ', 

5. · li3MepeHne, BpeMeHHbIX 3aBHCHMOCTen, cnrHana o6pa3Ua;. ': 

06pa3eu BblC_TaBnSleTC.51 B ,O,llHY ,, . H3 .', .. npHeMHbIX . Ka TyWeK-

MarHHTOMeTpa; CTa6HnH3HpyeTC51 ',i' TeMnepaTypa; . BBO,llHTC.51 . 

Heo6xo,11HMOe none; .... _ 3aTeM, npH Henpepb!BHOti : C,Ta6HnH3aUHH 

TeMnepaTypbl npoH3BO,llHTC51 H3MepeHHe CHr'H~na-, ~KBMna., C 

Heo6xo,ItHMOti qacTOTOti., ·. M3MepeHH51--· MOryT. npOBO,llH~C.51 CYTKH H 

6onee. . . .,-/ 

" 6.· li3MepeHHe .. 3aBHCHMOCTH Mal"'HHTH0['.0 ' : MOMeHTa ; OT-.· 

TeMnepaTypbl. B peJKHMe. Henpep_blBHOl"'O . HarpeBa. ( oxnaJK,lleHH.51). 

06pa3ElU BblCTaBnSleT<:51 . -~. ,o,11Hy.,; H~ ·,,,npHeMHblX, KaTywe~, 

Ma_rHIJTOMeTpa; · ycTaHaBnHBae1'C51 Haq_cinbua,1 . _. TeMnepaTypc1; . 

BB0,11H1:C~_ . HEl06XO,ItHMOe none; ~clTf:M :: ycTaHa~nHBaeTq.51 

HenpepblBHblti liarpe'i:~ ( o,xJiaJK,11eHHe) . ~ c o~pe,11eneHHbIM waro~ . no , 

TeMnepaType . H3Mep~eTC51_ CHfHan 0 ,.'06pa3u~. :,B, OCHOBHOM T~KOfi 
, c, ,r "t..t ,. ,., .. , ... . .. - ·"· , , .. , • 

pe~HM, . , H3MepeHH51 ._ nc:non,b3Y:~TC51 1 .-', .ztn,1 _ _CHnbHO . MarHHTHblX 

Ma'f~PJ;IanoB ( Hanp~~ep, .. CBepxnpOBO,ItHHK(?~), . .ztnSI _KOTOp~IX 

Tef:n~eparypH~ti. .ztpetiq, : , "Hyn,1/~ · · ycTaHoBICH ,>He ~y~ec'I'.BeH, · ~~ . 
.. - ~ . ' ',. . . ,, .. ' - "' -' . ) .... ~- . . . . 

cpaBHeHHD C CHrHanOM OT o6pa3~a . 

. 7. lb_M~peHHe . :reMnepaTypHon ' > 3~BHCHMOCTH MarHHTHoro 

MOMeHT~. ,11n,1 c~ad,o~clr'~HTH~I~ --~~Teplicl~O~'.:' 06p~3eU_. BblCTaBn;e1'c~ 

B HaqanbHOe iionoJKEmne i _( 15. MM' BblWe: BepxHeti npneMHClti . KaTyWKH) 
' t • I , . I "'. 1 ' \ '.< ,._ · f • ; • , , -~ ,; ' ' ; , ; j .Ji , •• : ._' • , ':, \ 

ycT~HaBnHBaer~,1 > 1;1a_qanb~~,I T~Mn!j!paT!pa; BBO,lllI'1:'C~- _H~06X?,llHMqe : 
MarHHTHOe none; npoH3BO,llHTC5! H3MepeHHe C ,llBHJKeHHeM o6pa3ua 
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Ty,na H o6paTHO; nonyqeHHa.51 3aBHCHMOCTb OT KOOp,ItHHaTbl 

o6pa6aTblBaeTC51 H onpe,11enS1eTCSI MOMeHT npn ,naHHOtt 

TeMnepaType; 3aTeM TeMnepaTypa CTa6nnH3HpyeTC51 OKOno HOBOrO 

3HatteHH51, onpe,11eneHHoro B Macc1iBe TeMnepaTyp, n npoue.nypa 

H3MepeHH51 nOBTOpSleTC.51. Bo ·speM.51 H3MepeHH51 MOMeHTa npn 

,llBHllteHHH CTa6HnH3aUH51 TeMnepaTypbl ocyiueCTBJISleTCH TeM lite 

cnoco60M, ttTO H B anropHTMe 4. 

8. li3MepeHHH CHrHana CKBMna npH ,llBHllteHHH o6pa3ua npH 

CTa6nnH3HpoBaHHOtt TeMnepaType. 

9. li3MepeHHH MarHHTHOI"OiMOMeHTa o6pa3Ua B 3aBHCHMOCTH 

OT MarHHTHoro non,1, 3a,llaHHoro nonb30BaTeneM C nOMOIIU>D MeHD 

B BH,lle MaCCHBa ,llaHHbIX. . 06pa3eU BbICTaBnHeTCH B HattanbHOe 

nonollteHHe C 15 MM . · BbIWe BepxHeti 'npHeMHOtt KaTyWICH) ; 

ycTaHaBnHBaeTCH CTa6HnbHaH TeMnepaTypa; BBO,llHTCH 

He06XO,llHMOe MarHHTHOe. none; npOH3B0,llHTC51 H3MepeHHe C 

,ItBHllteHHeM 06pa3ua Ty,lla H o6paTit~; .. nonyqeHHaH 3aBHCHMOCTb OT 

KOOp,llHHaTbl o6pa6aTbIBaeTCH u onpe,11enHeTCH MOMeHT npH ,naHHOM 

MarHHTHOM none; 3aTeM BBO,llHTCH HOBOe MarHHTHOe none · H3 

MaCCHBa nonett, H npoue.nypa H3MepeHHH noBTOpHeTCH. Bo BpeM.51 

H3MepeHHH MOMeHTa npH ,llBHllteHHH CTa6nnH3aUHH TeMnepaTypbI 

ocyiuecTBnHeTCH TeM JKe cnoco6oM, qTo H B anropHTMe 4. 
10. OpHeHTaUHH 06pa3ua OTHOCHTenbHO npHeMHbIX KaTyweK 

MarHHTOMeTpa. 'IlpH CTa6HnH3HpoBaHHOtt TeMnepaType 

npOH3B0,llHTCH H3MepeHHe CHrHana CKBUna npH ,llBHllteHHH 06pa3ua 

BO BCeM ,llHana3oHe ,llBHllteHH.51; onpe,ItenHDTCH KOOp,llHHaTbl 06pa3ua 

OTHOCHTeJibHO npHeMHLIX KaTyweK; 06pa3eu nepeMeiuaeTCH B 

He06XO,ItHMYD TQqKy (HanpHMep, B HCXO,llHYD n03HUHD .ttnH 

anropHTMOB 7 H 9). 
OcHoBHaH nporpaMMa Ha3blBaeTcH LL_P.exe. IlpH Bb130Be oHa 

npOBO,llHT . HaqanbHYD HHHUHanH3aUHJJ o6opy,ItoBaHHH H BbIBO,llHT Ha 

3KpaH MeHD C npe,ItnoJtteHHeM Bb16paTb ,llnH .nanbHettwett pa6oTbl 

O,llHH H3 roTOBLIX · -~nropHTMOB HnH BbIRTH H3 nporpaMMbI. nocne 

BbI6opa noJib30BaTeJib nona,ItaeT B MeHD C napaMeTpaMH 

Bb16paHHOro anropHTMa. MMeeTCH 20 061UHX - napaMeTpOB, 

onpe,11eneHHa,1 qacTb KOTOpbix npe,11cTaBneHa B MeHD KaJ1t,11oro 

anropHTMa. lix MOlltHO H3MeHHTb npHMO B -MeHD H 3anyCTHTb. 

KOHKpeTHOe H3MepeHHe HnH_ B~tiTH B o6~ee 'MeHD. nnH H9KOTOp~X 
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anropHTMOB O,D;HHM H3 nymc,TOB Mem) ·.,~~ropHTMa f!BJl,SieTC51 Bbl3OB 

eJ.Ue O,D;Horo MeHK), B KOTOpOM.npoHCXO,D;HT 3a,n;aHHe IlOJlb3OBaTeJieM 
' ' • ' ' .a,- - , • I -- • 

Tpe6yeMoro MaCCHBa ,n;aHHblX ·. B y,n;o6HOM ,D;JI51 aero BH,n;e. A 
. t . - ' • ' ~. . ·-· ) 

HMeHHO: HaQHHa51 c. Tpe6yeMoro HOMepa OH MOJKeT 3a,n;aTb 

3JieMeHTbl ,MaCCltBa ~ B,H,n;e , C;p~KH ,BH,D;a . "piin: max: step'; 1 ,r,n;e 

min - 3HaQeHHe·;JieMe~~a ,n;n.s:i ~~PB~ro Tpe6yeMoro_HOMep~. ~tep 
• •••, ', · l • ,l , , 

- pa3JIHQHe MeJK,n;y coce,n;HHMH sne~~~TaMH,. m~x ,., - 3Haqem1e, 

KOTopoe HyJKHo ._,n;oc.THQb . Ha KaKoM-.To nocne,n;yrn11eM sne.MeHTe . 

3a.n;aHHbln MaCCHB cyJ.UeCTByeT ,n;o Bb!XO,n;a H3 TeKyJ.Uero anropHTMa. 
• - ) . . ., • • 1· ,, • 

. Ilocne Bb16opa . peJKHMa. , pa60Tb1 H 3anycKa H3MepeaHil: Ha .. . . ,_ ...... , . _,.,__ . .•· .. 

~KpaH ~OMilbK>Tepa_ 13blBO,D;~~C51 '_TeKY!.UE;~ : nose,11,eaHe TeMnepaTypbl H 

3a,11,asaeMblX , TOKOB . ,11,Jl.s:! aarpesaTeJI.s:i , H XOJIO,Il;HJibHHKa. B HHJKHen 
t 'r • ~ • • • •• ; • · > ' ; c••« '•• ' • .' • ' 

qacnf. :3KpaHa np_~,D;CTaBJieH -CilHCOK :; ._Hot keys) C ,,KpaTKHMI,f 

Il051C~8HH51MH. IlocJie ,11,0CTHJKeHH.s:! Tpe~yeMon TeMn~paTypbl_ C 

3a,11,aHHon TOQHOCTbK) B npa_BOM BepXHeM,., yrny1 ·· 3KpaHa .. pncyeTC~ 

3aKpaweHHh1n 1:rna,11,paT,, Ilocne. sToro. ayiirn(),,1JIH~o ,_IIaJKaTb .CHM_so;i:i 

. ''.B", _ecJIH Tpe6y~Tc.s:i yqaque noJib3oBaTe~~ ': ,n;n.s:i nepex9,11,a K 

peJKHMY ; H3MepeaHn H oa npe.n;cTa~nea, 
1 

.~: Hot . key~,, . JIH6o 

npor:paMMa c_aMa MeH.s:i_eT ,pelKHM .H3MepeHHn, B, COO1"BeTqTBHH , C 

Tpe~m~aHH51MH Bbl6paHHOI'O ' anropHTMa. ;IlpH ,3.TOM . qepeKJIK>QeHHe 

MeJK,n;y KapTHHKa_MH, nose,n;eHH51 TeMnepaTypbl ,,H. CHrHaJia CKBH.Ua 

( HJIH · ,MarHHTHoro MOMeHTa) ocyJ.UeCTBJI51eTC~ HaJKaTHeM CHMBOJIOB 

'.'T'' H, "M''.. IlpH HaJKaTHH-, CHMBOJia "D" M~JKHO H3MeHHTb wKany 

H3Mepeaun , , no sepTHKaJibHOH OCH ,Il;JI51 TeKyJ.Uen, KapTJIHKH. .Ilo 

OKOHQaHHH ijHKJia H3MepeaHn . nporpaMMR •, , aBTOMaTHQeCKH 

HaKanJIHBaeT. pe3yJib'.l'aTbl B <I>anne C. Bb!6paHHblM HMeHeM. 

, IlporpaMMHoe o6ecneqeaHe MarHHTOMeTpa: aanHcaao , Ha . 513bJKe 

Turbo Pascal 6. 0 B 06'fieMe OKOJIO 6000 CTp.OK' H BKJIK)qaeT. B 

ce6.s:i· .Bbl3b!BaK>J.UYK> nporpaMMY . H'. Ha6op•;:,nporpaMMHblX •M0,11,ynen, 

KOTOpb1e · MoryT , , . <'.>h!Tb pa36HThI Ha·. cne,n;ynIUHe , q>YHKllHOHaJibHbie 

rpynm1: 

1 ) Mo,n;yJIH C onHcaHH51MH ·.11.aHHblX . ( KOHCTaHTbl, nepeMeHHble, 

',D;HHaMHQeCKHe MaCCHBbl, K KOTOpblM ·' )lOJIJKHbl . HMeTb.. ,D;OCTyn. · . see 

M0,11,YJIH ,Il;Jl51 ,· KOHKpeTHblX H3MepeHHn); 

., 2) MO,D;YJIH ,ll,J151· pa60Tbl C. annapaTypon· (H3MepeHH51 ' H 

perynHpOBaHHe TeMnepaTyp~ o6pa31.la, KOHTpOJib MarHHTHOro 

non51, ynpasJieHHe ·waroBbIM ,n;sHraTeneM, cpe.n;cTsa · npose.n;eHH51 

20 

H3MepeaHn cHraana CKBH.Ua, aaqaJibHa51 HHHl.lHaJIH3al.lH51 

annapaTypbil; 

3) MO,D;YJIH •, 061.Uero Ha3Haqemi.s:i ( KOTOpb!e MOI"YT 6bITb 

HCnOJib3OBaHbl H yJKe HCilOJlb3OBaJIHCb B nporpaMMaX ,D;Jl51 ' ,n;pyrHX 

ycTaHOBOK) ' co,n;epJKaJ.UHe cpe,n;CTBa .. no.Ii~eplKKH. THnHtJHblX Me HK> C 

BO3MOJKHOCTbK) H3MeHeHI151 3HaQeHHnnapaMeTpOB B CTpoKaX MeHK> H 

cpe.n;cTBa ,D;Jl51 npe.n;cTaBJieHH51 · rpaq>HKOB <l>YHKllHn B o6b!QHOM H 

norapHq>MHQeCKOM MaCWTa6e; 

4) Mo,n;ynH cnel.lHaJibHoro Ha3HaqeHH51 ,n;n.s:i KOHcTpyHpoBaHH.s:i 

H3MepHTeJibHblX anropHTMOB - cpe,n;CTBa ,Il;Jl51 npocToro 

KOHCTpyHpOBaHH51 MeHK> aJirOpHTMa'· ( HMeeTC51 OKOJIO 20 
061.Ue,D;OCTYilHblX napaMeTpOB, 3arOJIOBKH H 3HaQeHH51 KOTOpblX MoryT 

6bITb noMeJ.UeHbI B · Mean KOHKpeTHoro anropHTMa l , ·· no,n;,11,epJKKa 

CTaH,n;apTH3OBaHHOI'O COXpaHemrn . pe3yJibTaTOB pa3JIHQHb!X 

H3MepeHHn, cpe,D;CTBa q>OpMHpOBaHH51 OTieJibHblX MeHK>',11,JI.s:! 3a,n;aHH51 

IlOJlb3OBaTeJieM ,n;aHHblX B BH,11,e MaCCHBOB , QHCeJI, I'OTOBble 

cpe,11,CTBa ,Il;Jl51 npose,n;eHHSi H3MepeHHii CHI"Ha.ria CKBH.Ua B . KaJK,D;OM . 
. . 

H3 Tpex BblWeynoM.s:iHyTblX peJKHMOB. . 
., .. I 

5) MO.11.YJIH ,11,JI.s:! QHCJieHHon o6pa6OTKH ",11,aHHblX - Bb[QHCJieHHe 

cneKTpanbaon n;oTHocTH. · ~aHHhIX c Hcno.Jib3osaHHeM anropHTMa 

6b!CTporo npeo6pa30BaHH.s:i° ;· <Pypbe; ,' BbitIH~~eHHe onTHMaJibHOro 

HaQaJibHoro noJioJKeHH51·' o6pa31.la·: ( ,D;Jl.s:! '' JJiropHTMar i O); 

llcnoJib30BaHHe cnel.lHaJibHO no,n;rOTOBJieHHblX nporpaMMHblX 

cpe,n;CTB ,D;Jl51 HanHCaHH51 anropHTMOB pa3JIHQHblX , H3MepeHHii 
',, 

o6ecneqHsaeTc.s:i cor naweHH51MH no HX aanHcaHHK>. KaJK,n;b1n 

anropHTM . HanHcaH KaK , nporpaMMHblii MO.11.YJib (unit), . :B · 

HHTepq>e~caon qaCTH KOToporo q>HrypHpyeT.,, . O,D;Ha OCHOBHa51; 

npol.le.n;ypa 6e3 napaMeTpos. B . .-:qacTH implementation ,n;oJIJKHbl. 

6b[Tb,, OilHCaHbl npol.le.n;ypbl, . onHpanJ.UHec.s:i Ha I'OTOBble nporpaMMHble 

cpe,11,cTBa: Bb16op .n;aHH_hlX H nop.s:i,11,oK coxpaHeHH51 HX s qiannax, 

KOHCTpyHpOBaHHe MeHK> anropHTMa, o6HOBJieHHe H3MeH51K>J.UHXC51 

CTpOK MeHK), Bb!BO,D; MeHK>.Ha 3KpaH H ,n;Hanor C nOJib3OBaTeJieM no 

noBo,11,y napaMeTpOB H .n;aJibHenwHX;,D;eitcTBHn. OCHOBHa51 npOl.le.n;ypa 

TaKJKe on11paeTC51 Ha I'OTOBhle nporpaMMHb!e cpe,11,CTBa. 

IlporpaMMHOe o6ecneqeHHe aBTOMaTH3HpOBaHHOn CHCTeMbl npH. 

pa6oTe 3aHHMaeT onepaTHBHYK> naMRTb B o6'fieMe 94K (H3 HHX'19K 
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Tpe6yDTCR ,ll;JIR .n:1rnaMHtJ:eCKHX .n;aHHbIX, 15K ,ll;JIR CTaTtttJ:eCKHX 

,n;aHHbIX, · 8K - cTeK n 52K .D:JIR •. Ko,n;oBbIX cen1eHTOB l. Cy~ecTBYe'.I' 

aapnaHT nporpaMMbl C ' oaepJieitHoit ' CTPYKTypon ,ll;JIR pa60Tbl B 

nHTerpnpoaaaaon cpe,n;e Turbo· Pas~al ,n;m:1 aepcHit DOS HHJKe 5. 0 

(nHTerpnpoaaHHa.H cpe,n;a Tpe6yeT.73K naM.HTHl. 

IlporpaMMa HMeeT ,n;eM(?HCTpaUHOHHyD aepCHD, KOTOpa.H 

HMHTHpyeT c6op ,n;aHHbIX . OT annapaTypbl B COOTBeTCTBHH c 

oxm,n;aeMbIMH ( ,ll;JIR ,n;aHHoro anropHTMa H3MepeHHit) ,n;aHHblMH co 

cnyqaitHbIM WYMOM no TeMnepaType H CHrnany CKBI1,lla. 

3AKnIOtJEHI1E 

ABTOMaTH3HpoBaHHa.H CHCTeMa CBepxnpOBO,ll;.H~ero KBaHTOBO['O 

H3MepHTeJI.H MaJiblX . Mar'HH'~HblX MOMeHTOB Il03,BOJI.HeT npOBO,ll;HTb 

CJIOJKHble KOMnJieKCHbie H3MepeHH.H, MaKCHMaJibHO HCOOJib3Y.H ace 

B03MOJK~OCTH Mclr'HHTOMeTpa, noJiytJaTb onepaTHBHYK> HH\POpMaUHKl 0 

xo,n;e 3KCnepHM8HT9, Jier,Ko' '; BBO,ll;HTb ' HOBbie anropHTMbl 

3KCnepHM8HTaJibHblX npoue.n;yp. 

B 3aKJIDtJ:eane aaTopbI BbipaJKaDT ,6Jiaro,n;apHOCTb E. B. BacHJibeBy 
' • ' ' ,,J 

3a IlOCTORHHblit HHTepec H IlOMO~ B pa6oTe,' B. <I>. Eo6paKOBY, 
' '!' ' ' 

A.H. Ky3aeuoay, III. C. 3eitaanoay, · A. B. Ennaoay, .M.A. CTenaaoaon 

3a IlOMO~ B pa6oTe ; H I.l8HHbie ' peKOM8H,D;aI.lHH. 
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