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I. BseneHI1e 

B fla6opaTOPI111 HnepHhiX peaKUI1A senYTCH · 11ccnenos.aH11H 

pan11au11oHHOA nospe~naeMoCTI1 MeTan~oB. HccnenosaHI1H 

npOBOllHTCH pa3Hh!MI1 113Mepi1TenhHhiMI1 MeTOllaMI1, cpen11 KOTOPhiX 

11CnhiTaHI1H nnaCTI1qecK11X. CBOACTB '·Ha · Mami1He INSTRON 11rpa10T 

ueHTpanhHYIO ponh. llocne o6nyqeH11H · nposo.n11noch pacTHri1BaHI1e 

o6pa3UOB 11 no nony'leHHhiM .Ha caMonHcue n11arpaMMaM 

"HanpH~eHI1e"-newopMaU11H" · onpejlenHnOCb 113MeHeHI1e CBOACTB 

o6pa3UOB a . 3aB11CI1MOCTI1 aT ycnos11A ·o6ny'leHHH. OnHaKo TaKoA 

cnoco6 · o6pa6oTKI1 3Kcnepi1MeHTanhHhiX naHHhiX ; He 11Mee~ 
Heo6x Olli1MOA 11Hor na TO'IHOCTI1 11 ·HBnHeTCH TPY noeMKI1M~ llo3TOMY 

6hina pa3pa6oTaHa HOBaH 113Mepi1TenhHfiH CI1CTeMa c,I1Cnonh30BfiHI1eM 

. nepcoHanbHoro ROMrr:oroTepa. On11caH11e naHHOA cl1cTeMhi HBnHeTcH 

conep~aHI1eM Hac'roHmefl pa6oTl>I. 

II. Dl1arpaMMa "uanpH~eime- newopMaU11H" 11. Wl13!1'leCKI1e ,,napaMeTphl 

fip11 11CCnenosaHHI1 o6pa3BU pacTHri1BaBTCH C noCTOHHHOA 

CKOpOCTbiO OCBBOA Cl1nOA 11 113MBPHBTCH paCTHrl1~aiOmee 
HanpH~eHI1B u B 3aB11CI1MOCTI1 OT newopMaUI111 & . ( OTHOCI1Te,nhHOB 

ynni1HeHI1e L -Ha pHc. I noKa3aHa T11n11'1HaH: n11arpaMMa 

"HanpH~eHI1e-newopMaU11H" non11Kp11c~ann11~ecKoro MeTannl1'lecKoro 

o6pa3Ua. Ha HalfanhHOM ni1HBAHOM OTpe3Ke Kpi1BOA OA newopMaUI1H 

ynpyraH ( nocne pa3rpy3KI1 o6pa3eu so3spamaeTcH K era 

nepsoHa'lanhHbiM pa3MepaM). Ha Heni1HBAHOM o~pe3Ke KPI1BOA AB 

~tewopMaU11H qacT11'lHO nnacTI1'lecKaH. B .3TOA o6nacT11 ( TO'lKa M) 

np11 pa3rpy3Ke 3fiBI1CI1MOCTb u(~) noA~teT no npHMOA MN, 

napannenhHOA npHMOA 0~. fip11 3TOM yqaCTOK NM'=cyCOOTB8TCT~yeT 
ynpyr OA newopMfiUI111, a yqaCTOK ON=c .- nnacTH'leCKOA newopMaU1111 

• • .. , !Jo n . , . 
o6pa3Ufi nocne pa3rpy3KI1. fip11 nOBTOpHOA Harpy3KB no nocTH~BHI1H 
HanpH~eHI1H · u H jlBI(iOpMfiU11H ynpyraH, nnaCTI1'leCKaH nei(10pMaU11H 

nponon~aeTcH TonhKO non ne~~TB11BM HanpH~eHI1H u .> u" 

llepeXOll OT ynpyroA llB~tiOpMfiU1111 K nnaCTI1'leCKOA xapaKTepi13YeTCH. 

seni1'111HOA, Ha3hisaeMoA- npe~tenoM TeKY'lBCTI1. Ho TaK KaK, 3TOT 

nepex Oil OCYrneCTBnHBTCH HBHBHh!M o6pa30M, TO npi1HHTO 3a npe~ten 
TeKY'lBCTI1 u

0
•
2 

6paTh BBn11'li1HY HanpH~BH11H, COOTBBTCTBYIOiaBrO 

nnacTI1'lecKoA ne~t~opMaU1111 c,;,o. 2%. H3MepeHI1e 3TOA aeni1'111Hhi np11 
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P~c.1. T~n~qHaR ~~arpaMMa "HanpR~eH~e-~e~opMaU~R" 
nonHKPHCTannHqecKoro o6pa3ua. 
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PHc.2. n~arpaMMa "HanpR~eHHe-~e~opMaUHR" o6pa3ua 
H3 TOHKOA ~Onhr~. 
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pa3n~qHLIX ycnOBHRX oonyqeHHR RBnRnOCb OCHOBHOA uenhiO 
~ccne~osaH~A. 

ITnacT~q~tKaR qacTb ~~arpaMMhl ·H~npR~eH~e-~e~opMaU~R· 

a)a 0 . 2 npe~CTaBnReTCR BL~a~eHHeM 

a =a + K & m. 
o.z n ' (1) 

r ~e en -nnacT~qecKaR qacTb ~e~opMaUH~, K-KoHcTaHTa H 

rn-K03~~~UHeHT ~e~opMaU~OHHOrO ynpoqHeHHR. 
8 H~m~~ ~ccne~osaHHRX Mhl Hcnonh3osanH TOHKHe (25-50 MKM) 

OTOliOKeHHLie MeTannHqecK~e o6pa3Uhl • 8 3TOM cnyqae ~HarpaMMa 

"HanpR~BH~e- ~e~opMaU~R" OTnH'IaeTCR OT OllHC~HHOA Ha p.11C .I 
TeM, - qTQ HaqanbHhlA yqacTOK RBnReTCR He npRMOA, a KP~BOA 

n~H~eA c ToqKoA neper~oa I (p.11c .2> • 8 3TOM cnyqae npe~en 

TeKyqecTH a 
0

• 
2 

onpe~enReTcR cne~yiOmHM o6pa30M: _ nposo~HM 
npRMYIO qepe3 TQqKy neperHOa .I napannenbHO OTpe3KY MN, KOTOpaR 

nepeceKaeT OCb & 8 TQqKe 0 '. npe~enoM TeKyqecT~ cq~TaeTCR 

HanpR~eH~e. cooTB8TCTByro~ee nnacTHqecKoA ~e~opMau~~ c=0.2%, 

H3MepReMOA OT TQqKH 0'. 

III. OcHOBHhle xapaKTepHcTHKH annapaTYPhl 

Cx eMa Hcnonb3YeMoA cHcTeMi.I noKa3aHa Ha p.11c. 3. 8 ocHosHoM 
aHa cocToHT H3 Tpex qacTeA: 

-HCllb!TaTenbHaR M'amHHa, INSTRO!i 1121 

-cHCTeMa coop a ~aHHhix ( CCll )' . 

-nepcOHanhHLIA KOMnbiOTep, THna cornrnoci~re-6.4, 
-· c nepilcf>eimHHhiM.l1 ycirpOHCTBaM.l1. - - . 

Ha HcnLrraTenhHOA MamHHe o~HospeMeHHO H3MepRDTCR ~se 

- senw-IHHbl: HanpR~BHHe, c03~asiieMoe 8' oopibue, H era ile~opMauliR. 
06pa3eu -pacTRrHsaeTcR c nocTcmHHOA cK'opocThD, H · no3TOMY 

ne~opMaUHR npRMO nponopu~oHanbHa speMeHH pacTRrHsaH~R. 

nonyqeHHaR ~YHKUHR ne~OpMaUHH 'OT 'HanpR~BHHR RBnReTCR 
pe3ynbTaTOM H3MepeHHR, · nonnelitaritHM ~an.hHeAmeA 'oopaooTKe. 

CBH3b Me~ny ~CllLITaTenbHOA Mam~HOA H 3aM ooecneqHsaeT CCll 
[1], KOTopaR qepes .11HTepcpeiic no.qKJirotiaeTc.fl K KOMn:oiDTepy C-64. 

TaK~M ·nyTeM o6MeH ~aHHLix nposo~~TCR qepe3 CCll c 3anHcbk> · H 
BOCllPOH3Be~eH~eM onpe~eneHHhix anpei::OB naMRTH> 0CHOBHbre 
3neMeHTLI CCll cnenYKliiU·ie. 0Ha HMBBT 16..:KaHanbHLIA -aHanOrOBLIA 
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BXOn. 8bJ60p HCnOnb3Y8MOrO KaHana nposonHTCR nporpaMMOA. K 

KalKnOMY H36paHHOMY KaHany OTHOCRTCR no 3 J4H!ppOBbiX BX ana, no 

KOTOPhiM B03MOJKHa nepenaqa mo6oA UH!IiPOBOA HH!I/OpMaUHH, 8 

qaCTHOCTH nnR X apaKTBPHCTHKH COCTORHHR neim!l/epHAHhlX 

ycTpoAcT8. AHanoro~UH!I/P080A npeo6pa308aTenb CAUfil pa6oTaeT 8 

yHHnOnRpHOM ( 0-+108) H 8 6HnOnRpHOM ( 0-±58) pelKHMaX. 

YcHne.HHe MeHReTcR aT · 1 no 500 c KpaTHhiM H3MeHeHHeM 

K03!1/!I/HUHBHTa ycHneHHR. AUn R8nReTcR 8- HnH 12- 6HTHhiM 

COOT88TCT88HHO 8p8MR KOH8.8PCHH. COCTa8nRe~ 50 HnH 250 

MHKpOCBKYHn. He3a8HCHMhl8 8hlX onH'biB KaHanhi COCTORT 113 n8YX 

uH!I/poaHanoro8hiX npeo6pa3oBaTeneA ( UAn l • UAn R8nReTCR 8-HnH 

10- 6HTHhiM C 8hiXOnHhiM. HanpRl!<e,HHBM OT 0 no +10 80nbT. l[8a 

8hiXOnHhiX KaHana pa60Ta~T B CHHXPOHHOM H 8 aCHHXPOHHOM pelKHMe. 

l[aJ)bHBAmHe 803MOlKHOCTH o6ecne'IH8a~T 4 KOHTaKTHbiX pene, 

KOTOPhlB H83a8HCHMhl OT 38MnH H npyr OT npyra. 3TH pene HMB~T 

'IHCTO OMH'IBCKHB, HH3KOmYMHmHe KOHTaKTbl H. nepeKn~'la~T TOK no 
I A •. C HX. ITOMOII{b!O MOlKHO nona8aTb o6paTHhl8 CHrHanhl Ha 38M HnH 

o6ecne'IHTb CHnbHOTO'IHbre nepeKn~'IBHHR. HHTep!l/eAc ccn coneplKHT 

MHKpOCXBMY, y~OB~8TBOpRIOiqy!O Tpe6o8aHHRM CTaHnapTa IEEE-488, C 

OOMOm?~ KOTOpOA CCl[ npH nanbHBAmeM pacmHPBHHH MOlKHO 8Kn~'IHTb 

qepe3 COOT88TCT8Y~my~ mHHY 8 CHCTBMY 38M H pa3nH'IHhiX 

H3M8PHTBnbHHX npH6opo8. 

TpeTbR 'laCTb · CHCTBMhl - nepcoHanbHhiA KOMnb~Tep THna C-64. 

38M pa6oTaeT c 8-6HTHhiM npoueccopoM THna 6510. OnepaTH8HaR 

naMRTb (0fi) HM88T 64 · K6aAT, npH 3TOM npH HCDOnb308aHHH 

C06CT88HHOfO 6eACHKa 38 K6aAT C8060nHhL 

fipH 8peM'eHH KOH88PCHH 50 HnH 250 MHKpOCBKYHn, 

COOT88TCT8Y~meMy 8- !'fnH 12- 6HTHOMY pelKHMY AUfi, MOlKHO 

HCDOnb308aTb TOnbKO nporpaMMhl, HanHCaHHhlB Ha MamHHHOM R3hiK8. 

HaMH co3naHa no6a80'IHaR nporpaMMa· Ha MamHHHOM R3hiKe, npH 

noMomH KOTOPOA nocTynHhl H3M8p~HHR nporpaMMhl,· HarrHCaHHhi8 Ha 

R3l>IK8 6eAcHK. 8 3TOM cnyqae He3a8HCHMO OT TOfO, KaKOB 'IHCnO 

( 8- HnH 12- 6HTH08) Mhl H3M8PR8M, . MHHHManbHOe 8P8MR MBlKnY 

nocneno8aTenbHhiMH H3M8p8HHRMH COCTa8nRBT 1 ~~HC8KyH~. 

none3HaR ycnyra nononHHTenbHOA nporpaMMLI - · peanH3aUHR 

npephl8aHHR Ha YP08H8 6eACHKa npH 3anaHHOM 8p8M8HH npephrnaHHR. 

MHHHManbHHA mar npH 3TOM npH6nH3HTenbH0-0.3 c. 3To 3aBHCHT OT 

KOMaHnhi, 8hinOnHR8MOA 38M. 3TO yno6HaR 803MOlKHOCTb 8 TBX 

cnyqaRx, .Kor na He Tpe6yeTcR 6onbmaR CKOPOCTb c6opa naHHhiX. 
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3aMemeHH8 38M C-64 KOMITbiOT8pOM IBM AT HnH npyroA 

COBMBCTHMOA MamHHOA naeT 803MOlKHOCTb HCnOnb308aTb npH 8h!COKOM 

YPOBHB nporpaMMHOrO R3h!Ka CKOpOCTHhre 803MOlKHOCTH CCl[. 

IV. 06pa60TKa naHHhiX 

Pa3pa6oTaHHhiA nporpaMMHhiA naKeT, HanHcaHHhiA Ha R3hiKe 

6eAcHK, c noMomb~ nononHHTenbHOA nporpaMMhi Hcnonb3YBT 

YKa3aHHh18 803MOlKHOCTH ( npepbrnaHHB 8P8MBHI1, KOMaHna 

HenocpencT8eHHoro 113MepeHI1R ). 8 HameM cnyqae npephrnaH11e 

speMeHI1 ocymecT8nRnocb qepe3 0.5 c, 11 Tor~a 8 nonnporpaMMe; 

KOTOpaR o6cnYlK118aBT npepbrnaHI18, npOHCXOni1T 113M8p8HI18 11 

H3o6palKeHHe naHHhiX. TaKaR cKopocTb 113MepeHI1R nnR Haml1x Janaq 

nocTaTO'IHa. EcnH 8 npyroM cnyqae 3Toro 8peMeHHoro mara (1 Mel 

Mana, TOrna MOlKHO pemaTb 3alla'IY 11n11 C ,ITOMOiqb!O 

HenocpBZlCT88HHOrO H3M8p8HI1R 7 11nH nonHOCTb~ Ha Mami1HHOM R3hiK8 

(50,250 MHKpOCBKYZl). 

KpoMe c6opa .ztaHHhiX H · 113o6palKeHI1R 3KcnepHMBHTanbHhiX 

naHHhiX pa3pa6oTaHHaR nporpaMMa o6ecne'IH8aeT: 

1 -3BDI1Cb ZlaHHhiX Ha ZlHCK, 

-l{T8HH8 ZlaHHhiX C i.IHCKa, 

2 -o6pa60TKY 3KCnepHM8HTanbHhiX ~a~HhiX! 

-onpeneneHI18 a~2 , 

-onpeneneHI18 KOHCTaHTbl m 8 8hipalKBHI111 (1) • 

KaK on11caHo 8hime, n11arpaMMhi •• HanpRlKeHI1e-ne!l/opMauHR" 

nenRTCR Ha Zl8a TI1Da ( pMC .1, 2. ). 8 3a8HCI1MOCTI1 OT Tl1na 

nHar paMMhl MOlKHO 8h!611pa Tb COOC06 onpeneneHHR a 0 _2• f na8HaR 

pa3HI1Ua B onpeneneHHH a
0

_
2
- B TOM, KaK- C'IHTaTb HaKnOH (tga,· 

tg(J-) ni1HHI1 1
1

, 1
2
• ( To'IKa nepece'leHHR 3THX nHHHA c n11arpaMMOA 

l!aeT a 
0

_
2 

· ). 8 nepsoM cnyqae · tga onpenenReTcR T·aK, 'ITO 113 

TO'IKI1 c=O. 2% np080ni1M ni1HH~, rrap~e~bHYIO OTpe3KY OA ( ynpyraR 

qacTbl no nepece'leHI1R c Kpi180A ~(c). ToqKa nepeceqeHI1R 

COOT88TCT8YBT a 0 _2., . 

80 8TOpOM cnyqae (pHC.2 ) 113 

np080lli1M nHHH~, napannenbHY~ OTpe3KY 

TO'IKI1 (c=Q.2% + 00') 

MN (nHHI1R pa3rPY3K11) ZlO 

TO'IKI1 nepece'leHHR C Kpi180A a( & ), KOTopaR onpenenReTCR 

a 0.2' fipl1 3TOM TO'IKa 0 I HaX Ol!I1TCR cnenY~mHM o6pa30M. 

KaK 
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P.11C.3. C;c eMa c.l1cTeMhi c6opa 11 o6pa6oTKa .ZlaHHbiX. 
1. HcnbrraTenbHaH Mam11Ha- "INSTRON". 
2. CI1CT8Ma c6opa ,llaHHbiX ( CCn). 
3. fiepcoHanbHbiA KOMIIbiOTep T.l1na C-64. 
4. n11cnneA KOMn:OIOTepa. 
5. ni1CKOBO,ll. 
6. TieqaTaiO~~e YCTPOACTBO. 
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P.11c.4. HaxO*.llBHI1e ToqKI1 neper116a Ha YnpyroA qacT11 
KPI1BOA 11HanpH*BHI18 -,n;e!flopMaQ.l1H 11
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CHaqana HaXO.Zli1M TOqKy _I, KOTopaH pacnoJIOjK8Ha np.l1MepHo 

Ha,:yqacTKe neper116a ynpyroti qacTI1 KPI1BOA o{c) -.(p:Hc.4). 

·MeTOllOM Ha11.MBHbWI1X KBa,llpaTOB HaXO.Zli1TCH ni1HI1H, npOXO.ZlHrnaH 

'18P83 TO'IKI1 113MepeHI1H Ha ynpyroA t{aCTI-1 KPI1BOA. fiapannenbHO 

_ 3TOA npHMOA npOBO,D;HTCH Ha paCCTOHHI111 Llx ( 113BBCTHaH Om116Ka 

113MBPBHI1A) nHH1111 .ZlO nep8C8'{8HI1H C Kpi1BOA u( c) B TOqKaX c 111 ' 

:'c 2 • TO'IKa c 1= (c 1 +c
2
)/2 HBnHBTCH a6CQ.l1CCOH TQqK.l1 I, 

_ . l13 TO'IKI1 I npOBO.lli1TCH ni1HI1H, napannenbHaH MN ( yqaCTKy 

pa3rpY3KI1), .ZlO nepeC8'18HI1H C a6CQ.l1CCOH 1 KOTOpOe 11 HBnHBTCH 

TO'IKOA 0 I. 

· KoHcTaHTa m onpe.ZlenHeTCH no qacTH KPI1BOA u(c), 

COOTBBTCTBYIOrneA nnaCTI1qecKOA .llB~OpMaUHH. 3Ta qacTb [2] ·: 

on.l1CbiBaeTCH ·.11 BbiPa*BHI1BM ( 1). EcnH HYnBBYIO TO'IKY KOOP.llHHaTHoA 

CI1CT8Mbl nonO*I1M B TOqKy ( 0, u 
0

_
2
), TOr ,lla 

ln u m• ln en + ln k' (2) 

r .Zl8 en, -nnacTH'IBCKaH .ZlB~OpMaU11H. l13 Bblp~8H.l1H ( 2) 

Bblt{I1CnHBTCH 3Ha'IBHI18 m,"' 

80 BCBX cnyqaHX UO.ZlrOHKI1 HCnOnb30BancH MBTO.Zl HaHM8HbWI1X 

KBa,llpaTOB. 

fiporpaMMa pa6oTaeT C UOMOrnbiO TBX HI1KH MBHIO. C11CT8Ma 

~PI1MBHH8TCH B 3KCnepi1M8HTaX CO BTOpOA nonOBI1Hhl 1988 r. 
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