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BBEZIEHHE 

Pa60TY e. KOPOTKOlKHBYIW1M ·: H30TOnOM - . TaKHM, KaK AT( 211 ), - seer na 

npHX OllHTell npOBOllHTb AOBOnbHO 6biCTpO, n03TOMY Bell o6pa6oTKa nonY'I8H.HLIX 

llaHHhiX . Otlhi'IHO OTKnallh!BaeJ:ell Ha 6onee eBOtlOllHOe BP8Mll. 3anHeb .ilalfHJ>ix 

3KcnepHMeHTa BPY'IHYD OTHHMaeT MHoro apeMeHH H BHHMaHHll. 6onhmyD noMo~ 
B 3TOM enyqae MOlleT OKa3aTb nepcoHan&Hh~ KOMnLDTepJflK), perHeTpHpYll H 

na.e o6pa6anma11 naHHl.lll a Te'leHHe 3KcnepHM8HTa. Pa3pa6oTaHHall HaMH 

CHCT8Ma, BKnD'IaDmall nK COMMODORE C-64-,no3sonii8T co6HpaTL,. xpaJIHTL H. 
o6pa6a:imaTL naHHhle, . nony'la8Mhle OT CUHHTHnnliUHOHHLIX ll8T8KTOPOB,· 

npHM8HII8MhiX HaMH. J! Ka'leeTB8 . perHeTpHPYDIIII1X 'YCTpOACTB .nplf npOB8ll8HHH . 

HccnenoaaHHA-no xlfMHH aeTaTa. 

flOCTAHOBKA 3AllAqH 

Pa3pa60TKa M8TOllOB CHHT83a HOBLIX ... eoellHH8HHA eBJI3aHa · .C . BWOPOM 

cnocooa·aaanH3a nponYKTos, nocKonbKY acTaT- gneMeHT,nonyYa~~'TonbKO 
B yJibTpaMHKPOKOnH'IBeTBaX, TO cnellHT~ 3a' ero noaeileHHBM, .HenonL3YII. 

Otlhi'IHhle M8TOllbl XHMH'I8CKOro aHanH3a, H8B03MOlKHO.· AcTaT perHCTPHP.YDT 'no 
' ( '. . ~ . . ' 

ero panHoaKTHBHOCTH, eTpoil 3KenepHMBHT · TaKHM o6pa3~M,' ; 'IT06bl 

AeTeKTIIIPOBaHIIIe IIICXOAHor·o 111 KOHe4Ho_ro :np~AYKTa npoaoAiilnocb a· MAeHTIII4Hi.ixd 

yenoBHIIX. HanpHMep, cHHTe3 opraHH'I_ecKHX coellHHBHHA acTaTa _(;TPOIIT _n() 

cnei!YDmeA exeMe: 
flpellBapHTBnLHO nOll6HpaDT HaH6onee 6naronpHIITHhle .. YCnOBHII · BB8ll8HHII 

aeTaTa 8 opraHH'IeeKYD Mon'eKyny - TeMnepanipy. 'speMll, PH-cpellbl, o6'beM H 
KOHUeHTpaUHD peareHTOB. HcnonL3YDT oiiepaUHH pacTaopeHHll;' ymipHaaHHR,,: 

3KCTpaKUHH, OT6opa _anHKBOTHhiX o6'b8MOB ti O'IHCTKH noJ!yqaeMoro npoiiYK'ii . 

Ha lKHllKOCTHOM xpoMaTorpajl!e noll Bh1COKOM nasneHHBM. (HPLC). llnll 

onpeneneHHR. XHMH'Iee!C:oro BLJXOll~ 'co6l'ipal>i '''ipahiHD otiituieaaoro aa HPLC 

npOZIYKTa, H3M8PIIDT ee pallHOaKTHBHOeTL ,OOhi'IHO .Ha CllHHTHnnliUHOHHOM 

C'I8T'IHK8,, ~ B TaKOM . ~e ,06'beMe H TaKOM paeTBOpHTe_ne~ K~K 3nJ)8HT~·· 

H3M8PIIDT. aKTHBHOeTL anHKBOTHOro . KanH'I8eTBa .. , HCXOllHOrO . npenapaTa •. 

flpHsne'leHHe flK Ha naHH~M 3Tane n~~sonHT.onTHMH3HposaTL npouece noH~Ka 
: . ·' . . . . . . . 

ycnOBHA eHHTe3a - nporH0.3HPYll no ,nepBLIM HeeKOJILK.HM ~KcnepH!!18HTaM: .. 

uanpasneHHe s sb16ope napaMeTpos. llaeT B03MOlKHOCTL nollo6parL HaH6onee . , . 

nOZIXOllllmyll eMeeL .3nllHPYDmero .paeTBopa, .Otlbi'IHO COeTOJimyll Hi3 :2-3 
KOMnOH8HTOB_. 11, HaKOH8U, nOMOliBT B onpelleneHHH XHMH'18CKOrO. BLIXOlla 

npOZIYKTa aeTaTHPOBaHHll .opraHH'I8CKOA MOneKynbl , H, npoBOllll 

eoOTB8TCTBYDmyll MaT~MaTH'I8eKYil o6pa60TKY, BblllaeT see 3TO B BHZ18 

TatlnHULL 

Db£>t1i!lnelliil4n1 tiiim.YY -~ 
~m--:r;S~i.l.I uc ::-Je.ll:>nat~::a · 

6HSJH< :;;.'J TE:!{,6>; 
_ _....,____.,. ~ ~ --



fip11 DPOBBl!BHHI1 11CCnBl!OBaHHA DO H3Y'IBHHD . XI1MH'IBCKI1X· . CBOACTB 
nonyqeHHLIX opraHH'II!CKHX COBliHHBHI1A actata C DOMOIIlbD flK MOJ:HO DOJ1HOCTbD 
aBTOMaTH311POBilTb~ DPOUBCC aHaJ1H3a 11 o6pa60T.KI1 nonyqaeMLIX l!aHHLIX. 

AflflAPATYPHO-flPOfPAMMHbiH KOMIInEKC 

~ 
I. AnflAPATYPHAH OPfAHH3AUHH KOMnnEKCA 

. Annaparypuo-nporpaMMHLIA KOMnneKC Ha 'ocuose nK Tl1na· COMMODORE C-64 
npenua3Ha'!eH nn11 uaxonneHHII 11 o6pa6otKI1 naHHLIX c nsyx oi-nen&HLIX 
onuoxauan&HLIX aMnnHTYliHLIX auanH3atopos HMDYri&co!i co C4111HTiilnmn.tliiOHHbiMIII 
nerexropaMH. B naHHOM KOMnnexce Olii1H 113 auan113aropos ocymectBnllet 
o6mHe 113MBPBHHII <SCA>, a· npyroA- CDBUI1aJ1bHLJe

1 
B CI1CTBMB <HPLC). 

6nox-cxeMa annaparypuo-nporpaMMHoro KOMnnexca np11seneua ua plic. 1.: 

INTERFACE 

INZ. 

~-··· 

rn 
j VIDEO MEM. EXP. 

~ COMMODORE 
· ·. ·c-u 
~ SERIAL 

A 
M 
p 

DIFF.I'~ 
DISC. F. 

HV 
! -~ ~c~.- - - -
L__, DET.1. 

. _POW. I . SCA· ,,_-------SUP. 

HV 
~- -,-s~I ~- - i -
;--. DET.2. 

POW. 1 ___ !!P~c_:_ __ 
SUP. 

RFT 20046L-------~ 

P11c.1. ~YHKUHOHan&Hall cxeMa KOMnrieKca 

OllHOKii.Han&HLJe auanl13atopLI <K FK I NK -225/ A>, <RFT 20046>, 
o6pa6anmaDmHB CHrHanLJ co CUHHTI1J1J111U110HHLIX neteKTOPOB . <SCI. DET. 1>. 

<SCI. DET. 2>, IIBJ111DTCII · !ll11PMBHHLJMH np116opaM11 I 1, 21. Ka:~nLIA auanl13atop 
C0l!BP:II1T 6nOK DI1TaHHII BLICOKOrO Hanpii:IBHI111, YCI1J111TBJ1b, 

.l!11!1l!llepeHUHanbHLIA liHCKPHMHHatop, . C'IBT'IHK, li11CnneA, taAMep 11 6J10K 

YnpasneHHII nn11 PY'IHoro pe:111Ma. 
CHrHaJ1hl C ll11!1l~epeHUI1aJ1bHLIX liHCKPI1MHHatopoB '!epe3 11HTBp!lleAC 

<INTERFACE>· 'nocrynaDT a KOMDbDtep. HHTep!lleAc HMeet 16 -pa3plll!HLIA 
l!BOI1'1HLIA C'IBT'II1K, xoropLIA B pe:111Me START-STOP npi1HI1Maet c11ruanL1 c 
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sLJ6pauuoro. auan113aropa 11 o6pa6anmaer naHHLJe c noMolllbll ·ynpaani!DmeA· 

nporpaMMLL 
Ol!HOA . 113 BaJ:HhiX 'laCTBA KOMDJIBKCa IIBJIIIBTCII nepcoHaJibHLIA KOMDbDTep · 

THna ·COMMODORE C-64 131. Ere KOH~11rypau1111 coctoHT :113 l!Hcruiell 11n11 · 
UBBTHOrO TBJIBBI130pa, Opi1Htepa 11 Ol!HOrO. "11J111 l!BYX ·zii1CKOBOiJOB:· 
OnuonnaTHLIA · KOMDbDTBP C-64 pa3MBillBH B Ol!HOM 'KOpnyce C' KnasHaTYPOA 11 
HMBBT CJIBllYDMYD TBXHa'IBCKYD XapaKTBPHCTHKY: 

-flPOUECCOP: ••••••••••••••• MOTOROLA 6510. 8 611TOB, 2 Mru ~· .· 

-OflEPAJHBHAH flAMHTb: •••••••••••••••• 64 K6; liHHaMH'IBCKall ·, 
-BHHEO-flAMHTb: •••••••••• , •••••••••• rpa~H'IBCKall; use THall 
-HOC: ••••••••••••••••• ~: •• BHYTPBHHHA, 6EHCHK'tpaHCJ111TOP 
;.BBOHbi!BbiBOHbl: •••••••• :.:. ncicnenosaten&HLIA, napannenbHLIA 

Buemuee YCTPOACTBO qepe3 MHOrOKOHTaKTHLIA pa3'bBM <MEM. EXP.) 
DOl!KJ1D'IaeTCII K mHHB KOMDbDTepa,. KOTOpall COCT011T 113' anpecoa· <AO;.A15). 
naHHLIX <DO-D7>. ynpasniiDmHX -<:HrHanos (R/W. IOL 102/ DRQ. IRQ .•• ·> 11 

J1HHI1A DI1TaHHII (+5V>. 
6JIOK-CX eMa HHTBp~eAca pa3pa6otaHa ' l!Jlll · CBII311 MB:IliY _. KOMDbDTBpOM 

COMMODORE C-64 11 onuoKaHan&HLJMH aMnnHTYliHLJMH auanH3atopaMH . HMnyn&cos 
H 11306paJ:eHa Ha pHC. 2. :· 

IN 

"' 
IN 

"' 

1 

2 . 

' 

1 0 MUX ·.,u 
2 T 

SELECT 

I 
' 

. CONTROL 

0 
C-64/A0,A1,I01,R/W 

START 

STOP 

READ 

" 

' -
I 16 BIT SCALER ... 

'N 

ST SP RD 08+015 00~·07 

~ ~· ' 
HBYTE LBYTE 

'l'RUISIVBR . 

RD 

~
'---

. . 

C.;.64/DO+ 07 

P11c. 2. 6nox-cx eMa H_Htep!lleAca 

· HHtepteAc np11HHMae't c11ruanL1 c onuoA 113 c11cteM <SCA>, 11n11 <HPLC>. 
KOTOP!.E DOliKJID'IaDTCII K BXOli~M <lt{1>. <IN2> C::. DOMOilbJ) MYJ1bTI1Dnexcopa 
<MU~> 11 ynpasniiDmeA nporpaMM~· 

no xoMaune <START> c'let'IHx <16 BIT SCALER> c6pacbltaim:R, " 
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Ha'IHHaeTCII H8KODDeHHe li8HHLIX. fio ICOM8Hlle <STOP) ' UHKD H8Konne'HHII 
OK8H'IHBaeTC~H DPOHCXOliHT C'IHTLW8HHe <READ> MnanmHx. <LBYTE> H CTapmHX 
<HBYTE> ' OaATOB. 8 Ha'lane cnenYillllllA KOM8HliLI <START> C'leT'IHK 
c6pacLmaeTCII1 H H8'1HHaeTCII HOBLIA IIHKD. HJMepeHHII. KODH'IeCTBO UHKDOB 
HJMepeHHII · JanaeTCII nporJ)aMMHLIM DYTeM. EMKOCTL c'leT'IHKa HHTep!OeAca 
pasHa 65535 C06LITHA, ee HeJILJII '!PeBLim8TL B OliHOM IIHKDe HJMepeHHII.' 

. fio3TOMY nporpaMM8 BUOHpaeT liDHTeDLHOCTL IIHKDa B COOTBeTCTBHH ·c 
·HHTeHCHBHOCTLil HCTO'IHHK8. 

HHTep!OeRc ·HMeeT·cnenYil~e !OYHKIIHH, 
-<SCA).HJMepeHHe: 
-<HPLC> HJMepeHHe: 
-<START>:· 
-<STOP>: 
-<LBYTE>·c'IHTLIBaHHe: 
-<HBVTE> C'IHTLIB8HHe: 

anpeca KOTOPLIX DOK838HLI HH:Ie: 
OUT&H300.0 
OUT&H301.0 
INPC&H300) 
I NPC&H301) 
INPC&H302) 
I NPC&H303> 

II. fiPOrPAMMHAH OPrAHH3AUHH KOMnflEKCA 

llnll HJMepeHHII, HaKODDeHHII H o6pa60TKH li8HHLIX Ha_ fiK paJpa6oTaH 
KoMnnexc nporpaMM SZIM, o6ecne'IHBall~A ynpasneHHe cHcreMoA nn11 
panHOXHMH'Iecxux .aHanHJos. Ha6op KOMaHn HanHcaH Ha ocHose SIMON'S 
BASIC c nononHHTenLHLiMH onepa:iopaMH acceM6nepa. : [ 41. HHTepaKTHBHall 
CBIIJL Me:lliY KODLilTepOM H DODLJOBaTeneM He · Tpe6yeT 3H8HHII 
nporpaMHPOB8HHII, liOCT8TO'IHO HCDODL30B8TL YDP8BDIIIl~e KHODKH, BUOpaTL 
ODepaUHil H OTBeTHTL H8 BODPOCLI nporpaMMLI, K8K 3TO BHliHO Ha PHC. 3.: 

Q!] PARAMETERS 

QD PROCESSING 1 
02] PROCESSING 2 

OTI CALCULATION 

~ PRINT 

o:!J SAVE 

QD LOAD 
Q!J QUIT 

-

MEASURING 
Clocing time: ·los No: 3 
Phase of the analysis:? 

'EXTRACTION with BENZOLE 
1. measure: 23647 
2. measure: 23812 
3. measure: 23595 

Average of the 'serial: 23685 
Standard-deviation: 113 

Do you want again measuring? 
(Y/N) 

PHc. 3. HHTepaKTHBHall C8113L 3KCDepHMeHTaTopa c nK. 

fiporpaMMa npenocTasnlleT cneny11~e BHliLI o6cny:IHB8HHII: · ' 
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PARAJ.£TERS: BLDOp napaMeTPoB HJMepeHHII, · 060JHa'leHHe•,. YCDOBHA t . ~ . ,. •, 

DPOBOliHMOro CHHteJa; 
PROCESS! NG1: HJMepeHHe npo6Li · . c DOMOUU.Il <SCA>. 

PROCESS! NG2: oTnent.HLIA Ha6op KoMaHn s nporpaMMe .nn11 CHIITHII 
XPOMaTorpaMMLI C <HPLC>; -ee Kanu6posxa H o6pa60TK8; 

CALCULATION: o6pa6ona HJMepeHHLJX ·. c DOMOUU.Il <SCA> naHHLJX, · c 
COXpaHeHHeM Ha 83, DPH HCD0Db30B8HHH .. lieACTBHA 
ApH!O~eTHKH ( IIA); . '·.. : ', ' '-' 

PRINT: 
SAVE: 
LOAD: 
QUIT: 

pac'leT XHMH'Iecxoro &Laona, c CKO ; 
pacne'laTtCa nonY'IeHHLIX peJyn~_TaTos H napaMeTpos 
38DHCb HH!OOpMaUHH HJ D8MIITH fiK Ha nHCKeTKY; 
JarpyJKa li8HHLIX- C liHCKeTKH B naMIITb fiK; 
swon · HJ nporpaMMLJ; . 

. ---.; 

CHHTeJa;· 

Ha6op <PROCESSING2> To:re pa3neneH Ha cnenyll~e·n~nnporpaMMLJ; 
PARAMETERS: BLI6op napaMeTpos xpoMaTorpa!OH'IecxoA O'IHCTKHi 
CHROMATOGRAM:. CHIITHe xpoMaTorpaMMLtc BOJMO:IHOCTbll BLI6opa rpaHHqHoro 

JHa'leHHII 'IHcna Ha6paHHLIX HMDYDbCOB, C TeKY~M 3~P8HOM 
no X-xoopnHHaTe; 

CALIBRATION: HJMepeHHe aKTHBHOCTH 8DHKBOTHOrO 06beMa 
npenapaTa H 8KTHBHOCTH !OpaKUHH, 
onpenenReML~ nponyKT; 
HJMepeHHe !OOHa XPOM8TOrpaMMLI H DpH6opa; 
nepenaqa H xpaHeHHe peJYDbTaTos Ha 83; 

H.CXOliHOrO 
c~~ep:ra111eA· 

PEAK-SEARCING: PY'IHall o6pa6oTKa nHxos xpoMaTorpaMM~ 

CALCULA TI ON: 

PRINT: 

SAVE: 
LOAD: 

QUIT: 

nepenaqa HH!OOPM8UHH Ha 83, r ne npencTasneHLI HOMep, 
DODO:IeHHe; DDO!Il8llb, mHpHHa DHKa H ero IOH; 
K8DH6pOBKa H onpeneneHHe BLIX OliOS DO --li8HHLIM Ha 83 C 
noMOUU.Il IIA, pac'leT cpenHe~apH!OMeTH'Iecxoro c CKO; 
pacne'laTKa conep:raHHII 83 H xpoMaTorpaMMLI c 
napaMeTpaMH; 

38DHCb XpOM8TOrpaMMLI H K8DH6pOBKH Ha liHCKeTKY; 
JarpyJKa H8388HHLIX XPOMaTorpaMM H K8DH6pOBOK C 
liHCKeTKH B fl8MIITb fiK; 
B03BP81111lHHe·s rnaBHOe MeHil; 
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·nporpaMMa JaHHMaeT OK ORO 25 KtiBfiTOB naMliTH H nonHOCTbll. HCUOHb3Y6T 

cso60llHYn. ~MKOCTb naMliTH UK, o~Tanmyncll nocne _ 3arpy3im.:SI MOWS BASIC H 

ynpasmillmefl : · nporpaMMI>r; KoMnneK·c npor.paMM 

.. ~~ ' 

3AKniOttEHHE . <·· 

DpHMeHel!He BI>RHCnHTenbHOA TeuiHKH yEienwmsaeT 61>ICT~OTY H HaneliHOCTb 

panHOXHMH'IecKoro aHanH3a npH HccnenosaHHH _·kr-cpnepzauuu coenHHeHHA. 

0HO ll03BOnlleT npOBOllHTb .. H3MBpeH_Hll H o6pa60TKY ililHHI>IX B T6'16HHe. 

3KcnepHM6HTB. 

AnnapayypHo-nporpaMMHI>m KOMnneKc nocTpoeK B panHOXHMH'IecKoA 

na6opaTOPHH rum OHHH H ycnemHO 3KcnnyaTHPY~TCH yze B Te'leHHe 5 
Meclluea. OnHcaHHI>m KOMnneKc MOliHO nonKnll'IBTb He TOnbKO K HPLC. HO H K 

llPYrHM XPOMBTOrpa~aM H H3MepHT6HbHL~ KOMnneKCBM. 

flHTEPATYPA 

1-KFKINK-225/A Technical Ref~rence, ~FKI, 1980. 

2 RFT 20046 Technical .Rererence, RFT, .1980·. 

3· COMMODORE C~64 Technical Reference, Data Becker; 1984. 

4 Dr Ory Lasz16: Co111Dodore..:64; Budapest, Akademi a i. ny., 1986. 

PyKon~cb nocTyn~na s ~3AaTenbc~~~ OTAen 
31 MapTa 1989 roAa. 
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TEMATHqECKHE KATErOPHH fiYBJ 

OBnE~HHEHHOrO HHCTHTYTA H~ 

HCCflE~OBAHMH 

MH,qeKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa B~COKHX: 

2. TeopeTH4ecKaR ~H3HKa BbiC.oKHx. 3Hepr 

3 •. 3KcnepHMeHTaflbHaR HeHTPOHHaR ~H3H. 

4. TeopeTH4eCKaR ~H3HKa HH3KHX 3Hepr~ 

5. MaTeMaTHKa 

6. RAepHaR cneKTpOcKonHR H paAHOXHMHf 

7. ~H3HKa TRmenbiX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AeTOMaTH3a4HR o6pa6oTKH 3KcnepHMe~ 
AaHHbiX 

11. 8bi4HCnHTenbHaR MaTeMaTHKa H TeXHH. 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBepA~X Ten H *HAKOC1 
RAePH~MH· MeTOAaMH 

rs. 3Kc~epHMeHTanbHaR ~H3kKa RAePHbiX ~ 
npH.HH3KHX 3HeprHRX 

16. Jlo3HMeTpi1R H~H3HKa3alqHT~-

17. TeOpHR KOHAeHCHpOBaHHOrO COCTORHHf 

18. Hcnonb30BaHHe pe3ynbTaToe H MeTOAC 
~YHAaMeHTanbH~X ~H3H4eCKHX HCCneAC 

. B CMemHbiX. o6naCTRX HayKH H TeXHHKI' 

19, 6H~H3HKa 


