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B 60-x H ?O-x roAax no;nyllH:rlll IDHPOK08 pacnpocTpaH8HH8 pa60Tli 
no COSAaHHD aBTOMaTH8HpOBaHHlilX CK8HHPYDlllHX CHCT8M, npe,lUl88HaqeH
HlilX AllH o6pa60TKH ~OTOCHHMKOB (~OTOH806paxeHHtt) C TP8KOBliX K8M8P 
B 8KCnepHlol8HT81ll,HOtt WH8HK8 BliCOKHX aHeprHK. 8TH pa60Tli BenHCb B 
ocuoBHOM no ABYM uanpaBneHHHM, xapaKTepuayewM cnoco6oM cquTuBa
HHH HHWOPM8UHH co CHHMKOB, - onTHKO-M8X8HHqecKHM H aneKTpOHHliM. 
K nepBOMY. uanpaBneHHD OTHOCHTCH ycTpOttCTB8 THna Hp/I/ H Spiral 
Reader/27, KO BTOPOM~ - rAe npHM8H8HH8 rH6Kott B ynpaBneHHH 
aneKTPOHHo-nyqeBott Tpy6KH AnH H8M8P8HHH HHlj)opMaUHH {nyTeM npocBe
qHB8HHH CHHMKOB) CAenano BO8MOlltHliM P.88H006pa8HTb noHCK, - YCTpoa- . 
CTB8 THna PEPR/3/, POLLY/4/, A8HT-r75/, ERAsMFf6/, ASHT-2/160/7/, 
MSHAc/B/ HAP• 

nocTOHHCTBOM OnTHKO-M8XaHHq8CKHX CKaHHPYDlllHX yCTpOttCTB HBnH-
8TCH B08MOlltHOCTb npOCTliMH M8TOA8MH o6ecneqHTb BliCOKH8 H8M8PHT8n&
Hli8 xap8KT8pHCTHKH - ToquoCTb H8M8P8HH£1 KOOpAHHaT H paapewaD~D 
cnoco6HOCTb (onp8A8llH8TCH paauepou CB8TOBOro nHTH8, C nOMOl!lbD KO
TOporo B8A8TCH H8M8P8HH8 HHWOPM8UHH). IloaTOMY nepBliMH 6li:rlll no
CTP08Hli HM8HHO T8KH8 YCTpOICTBa.Hx npHM6H8HH8 B C8P8AHH8 60-x ro
AOB AllH.M8CCOBOtt o6pa60TKH WOTOCHHMKOB C TpeKOBliX Kauep BliHBHnO 
npo6neuy o6ecneqeHHH BliCOKOtt awweKTHBHOCTH o6pa60TKH B p8lltHM8 aB
TOMaTHqecKoro H8M8p8HHH H pacnoaH8B8HHH TpeKOB. BHHCHHnoc&, qTo 
Tepaeuaa npH o6pa60TK8 CP8AHHX no cnoxHOCTH CHHMKOB c nyaupbKOBlilX 
KaMep qaCTb HHWOPM8UHH {THnHquo AO 20-30%) He npoCTO CHHllt88T CTB
THCTHKY o6pa60TKH H T8M C8MHM yxyAWBeT TOqHOCTb BHXOAHlilX CT8THCTH
qecKHX A8HHHX, HO BO MHOrHx cnyqaax B8A8T K nOHBn8HHD H8AOnyCTHMLIX 
CHCT8M8THqecKHX norpewHOCT8H. 

BliXOA H3 8TOH 88TPYAHHT8llbHOH CHTyal.UIH 6un H8f!A8H BO BB8A8HHH 
B pa6oTy CHCT8MH qenoBeKa-onepaTopa, KOTOpOMY nopyqaeTCH AOp868Tli
B8TJ, TO, c qeM He cnpaBnH8TCH SBM. TaK B 1968 rOAY nOHBHnac& nep
BBH AHanoroBaH CKaHHPYDlll8H CHCTeMa POLLYl4/, STa CHCTeMa, OAH8KO, 

• 6una nocTpoeua yxe Ha OCHOBe npHM8H8HHH ynpaBnHeMOH OT SBM aneK
TPOHHo-nyqeBOH Tpy6KH, QTO Il08BOnHno CK8HHpoBaT& H806paxeHHH Ha 
CHHMKSX no BH6HpaeMHM nporpauuott yqacTKSM {c npocnedBaHHeM uaue
pneMoro H pacnoaHaBaeuoro TpeKa unu Apyroro o6paaa) H oKaauBaT& no-· 
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MO~b SBM co CTOPOHH onepaTopa Henocp6ACTB8HHO B M6CT6 B03HHKHOB6-
HHfi Toro HHH HHOro 38TPYAH8HHH. 

BonbmHe npeHMy~eCTB8 CK8HHpyD~HX CHCT8M H8 OCHOBe SHT, OAH8KO, 
H6 noaBOnHnH e~e BHTeCHHTb onTHKO-M8X8HHQ8CKH8 ycTpottCTB8 BBH~ 
Toro, QTO HCnom:.aOB8HH8 aneKTPOHHO-nyqeBott Tpy6KH H8 o6ecnetmB8HO 
CTOHb xe BYCOKHX H3M8PHT8nbHHX xapaKT8PHCTHK. C noMO~bD HPD/I/ 
o6pa6aTHBBnHCb CHHMKH paauepou 70xI70 w npH paapemaD~ett cnoco6Ho
CTH 20 IIKM, TOQHOCTb H3M8p8HHtt KOOPAHH8T COCT8BHHH8 2-3 IIKM. YCT
pottCTB8 H8 SHT 8H8'1fflT8nI,HO ycTynanu no 8THM noK888T811HM. 

Hoc coaAaHHeM B nepBott nonoBHHe 70-x roAOB ycTpottCTB F.RAsME./6/ 
H AMT-2/160 /?/, r~e YK838HHH8 npo6new 6YnH pemeHH, H8M8pH
T8HbHY8 xapaKTepHCTHKH npH HCnOHb80B8HHH SHT 6unu BHB8A8Hli Ha yxa-
88HH!itt ypoBeHb. C STOro BpeMeHH npeAnOQT8HH8 OTA88TCH ycrpottCTB8M 
Ha SHT, o6naAaD~M rHOKHM cKaHHpoBaHHeu. 

B 1970 ro~~ nOHBHHOCb onTHKO-M8X8HHQ8CKOe CK8HHPYD~ee ycTpott
CTBO sweepnik/ I, B KOTOpOM c nouo~D nerKHX aepxan, Bpa~aeMLIX B 
uarHHTHLIX nonHx, Ouno opr8HH80B8HO ynpaBnH8MOe CK8HHPOB8HH8. IlpH 
8TOM B K8Q8CTB8 HCTOQHHK8 CK8HHPYD~ero CB8TOBoro nHTH8 Oun HCnom.-
80B8H naaep, QTO oOecneQHHO HS-88 ero 6om:.mol HpKOCTH-3H8QHT8HbHO 
nyqmee, qeu npH HCnOHb30B8HHH SHT, COOTHOmeHHe CHrHan/myM B H8M8-
PHT8nbHOH K8H8ne. 0AH8KO rHOKOCTb B ynpaBneHHH CKSHHPOB8HH8K y 
Sweepnik OKS88n8Cb 88K8THO Hue, Q8K y SHT. IloaTOKY 8TH 'ABB HBllpBB
neHHH CTSnH P88BWl8TbCH napannenHo, B88HKHO AOllOnHHH APYr APYrB. 

B npouecce npoB8A8HHH 8THX paOoT Ouno llOKS88HO, QTO ycTpOlCTB8 
THllS Sweepnik noaBOnHDT oOpa0aTHB8Tb ~OTOHSOOpaaeHHH C OllTHQ8CKOl 
nnoTHOCTbD AO 4r/IO/. BepXHHtt npeAen A11H ycTpolCTB H8 SHT orp8HH
Q8H B6HHQHHOl (2-3)-r/II/. 

C Apyrott CTOPOHH, Ouno llOK888HO, QTO ycTpOICTB8 H8 SHT HK6DT 

Oonbmoe npeHKy~eCTBO npH npHM6H6HHH ynp8BHH8KOro CK8HHPOB8HHH, 
ocoOeHHO HPKO BYP8E8HH08 npH oOpaOOTKe nonyTOHOBLIX H800pazeHHtt. 
PeanHSOB8HHSH B ASHT-2/160 BOSMOXHOCTb npeA8nI,HO rHOKoro noTOQ8Q
HOro ynpaBn8HHH CK8HHPOBSHH8M/II/ noaBOHHHS peaKO CHH8HTb TpeOoBa
HHH K MO.HOCTH (oO~euy Il8lfflTH) ynpaBnHD~ett SBM H 88TP8TH BpeMeHH 
HS CK8HHPOB8HH8. TaK,npH mare CKSHHPOB8HHH 2 IIKK C HSOOpaaeHHH 
paauepow 20x30 w npH cnnomHoK (pacTpoBOM) CQHTYBSHIIH ASHHLIX noTpe
OoBanocb OH paaueCTHTb B llSMHTH peaynbTSTY H8¥8P8HHtt OT 
lOOOOxI5000=I50•I06 TOQ8K (Ha p8CQ8T8 npKMeJ)HO 5 OBIT HS KSl:,ltYD 
TO'lKy). IlpK ll0TOQ8QHOM peuue CK8HHPOB8HHH THllHQHO TpeOyeTCH na

KHTL ~:im paa»e.8HHH peaynLTSTOB HBKepeHHI BCero m11n, OT I AO 
100 TOQ8K. 

2 

11 

M8H88 rHOKHtt Sweepnik noaBonHeT ycnemHO H3M8pHTb nonyTOHOBYD 
HH~OpM8UHD CTPOK8MH (THllHQHO 100-10000 HSMepeHHtt H8 CTpOKe). Pe
ZHM xe 8AHHHQHHX HSMepeHHI AnH Sweepnik M8H88 Blll'OAeH, nocxonLKY 
B 8TOM cnyqae H8M8P8HHH BHnonHHDTCfi npHMepHO B 100 pas MeAneHHee, 

QSM npH HCnom:.aOB8HHH SHT (cw. HHX8)~ 
B 70-x H 80-x rOABX CT8nH mHpOKO npOBOAHTbCH HCCH8AOB8HHH no 

HCnOHbSOB8HHD AHH CQHTYB8HHH HH~OPM8UHH npaOopoB C 88PHAOBOI 
CBHSbD (Il8C-M8TPHUH). Y 8TOrO HanpaBneHHH Oonbmoe 0yAYJ1168, OAHSKO 
QTOOY 88M8HHTb SHT AHH oOpaOOTKH CHHMKOB paauepou 70xI40 w C ma
rou M8Z~ COC8AHHMH TOQK8MH 2 MKM ~ X8p8KT8PHCTHKH ASXT-2/160, -
noTpeOyeTCH C03A8TL MBTPHUY HS 35000x70000=2,5•109 ane¥8HTOB. Ce
rOAHH, OAHSKo, -Aa:a:e coaABHHe MSTPHUY ua 107 aneueHTOB HBnHeTCH 
BCero HHWL nepcneKTHBHOtt 88A8Qett. no-BHAHMOMY, AnH npeUHBHOHHYX 
HSMepeHHtt nonyTOHOBYX ~OTOHSOOpaxeHH~ CK8HHPYD~H8 ycTpOttCTBB HS 
SXT H8AOJII'O 88HHnH npOQH!i8 noaHUHH. 

HSKOH8U, paCCMOTPHM npoOneuy paapaOOTKH nporpaMMHOrO o0ecne
Q8HHH. BBeA8HH8 Q8HOB8K8-onepaTopa B paOoTy CHCTSMY/4/ noaBOnHnO 
cy~eCTBSHHO ynpocTHTL pemeHH8 8TOtt 38A8QH, XOTH B 8TOM cnyqaa CHC
Tew p800T8DT M8AH8HH68. IloaTOMY, QTOOH AHBnoroBY8 CHCT8MH o0nBA8-
nH BYCOKOtt npoHSBOAHT8HbHOCTLD, AHH-HHX BC8 xe C03A88TCH AOCTBTOq
HO CHOZH08 nporpaMKHoe oOecneqeHHe, KOTOpoe no3BOHH8T CB8CTH K MH
HHMYMY npHBH8Q8HHe Q8HOB8K8 K paOoTe. KaK nOK888H OIWT, TpeOyDTCH 
88TP8TY npHMepHO 20-30 ~8JIOB8KO-vl8T, QT06Y C03ASTb nporpauw. Pe
an,LHO 8TO TpeOyeT opr8HH80B8TL COBM8CTHYD pa60TY rpynnY KBSn:H~HUH
pOB8HHYX nporpaMMHCTOB B T8Q8HH8 HeCKOHbKHX neT, QTO OK88YB88TCH 
H8 npaKTHK8 AOCT8TOQHO cno:&110. 

PemBH A8HHYD npoOneuy, MH HCCH6,AOB8nH Apyro~ nyTL noCTP08HHH 
BHCOKonpOH8BOAHT8HbHHX CHCTeM/121. BMeCTO Toro, QT06Y COSA8B8TL 
np8A8HLHO p83BHT08 nporpaMMHOe oOecneqeHH8 AHR BYT6CH8HHH qenoB8K8 
HS paOOTY CHCTew, MH nomnH no nyTH IlOBHW8HHH npOH8BOAHT8HbHOCTH 
TPYAA qenoBeKa, AnH qero Oun paapa00T8H KOMnneKC cneuHanLHYX CKO
pOCTHHX cpeACTB AHBnora. Hau YABHOCL nOAHHTb npoHBBOAHTenLHOCTL 
TPYAA Q8HOB8KS B uenoM B 2-3 paaa, ~TO - Ouno HCilOHbSOBSHO AnH 
CHHZ8HHH Tpe00B8HHtt K cnoXHOCTH paapa68THB88MOro nporp8MKHOro oOe
cneqeHHH. 8TO noaBOnHHO H8M cy~eCTB8HHO COKpSTHTb CpOKH COBA8HHH 
A8lCTBYD~HX CHCT8M. 

B HBCTOH.88 BP8MH ocoOoe BHHMBHH8 W npHA86M HCCH8AOB8HHHM H 
paaps0oTK8M B Tpex HanpaBneHHHX: 

- no coaABHHll nporpanHoro "HHcTpyueHTapHH", coAepaa•ero 
CT8HASPTHYD 688OBYD Q8CTL (nepeABQB ynpaBneHHH, xpBH8HH8 ABHH!iX) 
H p88BHTYI H80Op H888BHCHMO COSA8B88MHX {STOMY npHA88TCH oco6oe 

8H8Q8HH8) HCllOnHHT8HLHYX MOAYH8li 
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- no COSABHHD HOBHX CKOPOCTHHX CP6ACTB AHSnora; npH 8TOU Wl 

HA6U no nyTH pactUieHeHHH SSASqH ~snors HS COCTSBHH6 qscTH, H 
Anff pemeHHH KSJt,JtOI HS 8THX qscTel CTfOHU cneIU1Smi8HpOB8HHH8 
ycTpOltCTB8 (THns AHCnneH-T8R8BHSOps/ 3/ H ~.); 

- no H8PSl!IHBSHHD MODUIOCTH ynpaBnHD!ll8l1 SBM AO YPOBHH, COOTB8T
CTBYD!ll8ro npouaBOAHTen:r.HocTH 3-5 WIH onepan1il1 B ceK }npH 16-psa
pH;ztilOM nponeccope) H onepSTHBHOlt nSMHTH 2-4 M68IT/l2 • 

B 70-x rOASX npOHBHnac:r. T8~6HUHH HCnom,aoBBHlffl CKSHHPYDl!IHX 
CHCT8U, nocTp06HHHX B HA6PHO-qJH8HqecKHX U8HTpsx, B CM8l!HHX npH
KnSAHHX o6nSCTHX - U8AHUHH6, 6HonorHH, MeTeoponorHH HAP· B qscT
HOCTH, B 1978 roAy AnH UAI'H 6uns COSASHa CHCTeus THns ASIT-1/l4/, 
KOTOpSH HCnon:r.aoBsnsc:r. AnH o6ps60TKH rpSWHKOB noneTHOlt HHWOPMSIU!H 
HS 35-uw KHHonnBHKSX. IlpH 8TOU BHHBHnHC:& npo6neuu a(MieKTHBHOro pe
meHHH HOBHX (aeaaaxor,mx paaee no nocTaaoBKe) 98.Ita'i H no,Itl'oTomm 
cnenHSmiCTOB AnH 06CnyiKHBSHHH H conpoBOlltA8HHH cnOZHHX CHCT6U. 9TO 
o6ycnoBHRO nOHCK HOBHX WOPM BH6AP~HHH B CM8l!HH8 06RBCTH, KOTOpHe 
npHB8nH K nenecoo6pS8HOCTH oprsHHSSUHH H8 X08AOrOBOPHOI OCHOB8 
MHorocTopoHHero COTPYAHHqecTBS MBlltAY OllilH, MSH, UAI'H H MPTH AH CCCP 
B Bonpocax U6TOAMKH, OXllSTHBSD!lleit SSAS'lH SBTOM8TH8HPOBBHHOl1 o6ps-
60TKH WoTOHao6pSllt6HHil. 

B 70-x roASX B OllilH nocTpoeHa ~snoroBSH CKSHHpy1;i111sH cHcTews 
HS aneKTPOHHo-nyqeBol Tpy6xe A9AT-2/l60/7 ,ll,I2 ,15,l6/, o6nSA8D!llSH 

.YHHKSJII,HO BHCOKHMH H8M8PHT8JII,HHMH xapaKTepHCTHKSUH. IlpH aTqu B 8H8-
qHT8~HOl1 uepe 6HnH Hcnon:&80BBHH KounoHeHTH H aneM8HTH8H 6889 aa
nBAHHX wupw. B 1985 rOAY B MOCKOBCKOU aHepreTHqecxow HHCTHTYT8 6Hn 
009~ aaanor 8TOI CHCT8W, ~8M8HTax COB8TCKOro npoHSBO~CTBa, 
nOJlY"'DllllllHi HS9BaHH8 A3lIT-M9H I?. CHCT8Ma A3lIT-M9H o6Jra,ztaeT CJI8,ey»
llllDffl xapaKTep:aCTHKaMH: 

- pa6oqee none HawepHeMHX woToHao6paxeHHl1 70xI30 ww; 
- paapeWSllUIBH cnoco6HocT:r. nyqme 20 wxu; 
- TOqHOCT:& H8U8P8HHil KOOPAHH8T 4-5 MKMi 

- nOBTOpH6UOCT:& HawepeHHlt K08tWJHI.Ui8HT8 nponyCKBHHH p8BH8 
I,5-2% npH o6pa60TK8 nonyTOHOBHX ~OTOH806p8llt8HHl1 B AHBnaaoHe on
THqecxolt nnoTHOCTH AO 2D; 

- CK8HHpOB8HH8 B8A8TCH CTPOKSMH HRH TOqKSMH, nonozeHH8M KOTO
pux ynpaBnHeT 9BM; 

- CKOpOCT:& CR8HHPOB8HHH no CTpOK8 2 UKM/MKC, 88TPBTH Bp8M8HH 
HS H8U8p8HHH B OAHOR TOqK8 nopHAK8 100 MKCi 

- B COCTBB AUBnOrOBHX cpe,llCTB BXOAHT: AHCnne£t-UOHHTOp co 
CKOpOCTHHM CB6TOBHM K8p8~8WOM 1 CKOpOCTHBH MHOrOWYHKIU!OHBn:&HBH 
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KR8BH8Typa, UB8TH0£1 o6aopHH£1 AHCnnelt, CHMBOR:&HHI AHCnne£t H onTH
'l6CKHl1 8KpaH; 

- ynpaBRHD!llBH SBM CM-1420. 
nusnoroBH8 CKSHHpyDl!IH8 CHCT8Ml:I A9AT-2/I60 H A9AT-M9H YCTBHOB

neHH B OllilH H MSH H Hcnon:r.aymcH AnH 88ASq opr8HH8SUHl1 - y'lSCTHH
KOB COTPYAHH'l8CTB8, KOTOP08 WSKTHqeCKH npHHHno wopwy·~eKTpa KOn
neKTHBHOrO non:&80B8HHH (THnS 8AHHOro HayqHo-npOH8BOACTB8HHOro OT
ABns·c MHOrOCTOpOHHHM noAqHH8HH8M). nnH nOAA8p:ttKH ps60TH 8THX CHC

T8M B OllilH COSASDTCH npOCMOTpOBO-H8M8PHT8R:&HH8 CTOHH THns AHcr/21/, 
psaps60TSHHH8 B HHCTHTyTe TeopeTHqecxolt H 8KCnepHM8HT8R:&HOl1 WH8HKH 
(MOCKBB). O 

· B HBCTOH!llee Bpewa c nowo!ll:&D CHCT8M ASAT-2/160 H A9AT-M9H Be
ABTCH USCCOBSH o6ps6oTK8 CHHMKOB C'MarHHTHOro HCKpOBoro cneKTpo
M8Tpa OllilH H onHTHHe H8M8P8HHH CHHMKOB C penHTHBHCTCKoro HOHHSSIU!
OHHOro cneKTpoweTpa co CTPHM8pHOl1 KSK8po£t (HCCR8AY8TCH BOSMOlltHOCT:& 
H8M8p8HHH HOHHSSUHH), H8M8pHDTCH KHHOnneHKH UArH C rpSWHKSMH no
neTHO£t HHWoPMSUHH H nonyTOHOBHe woToHao6paxeHHH B SSAB'lsx UATI1 H 
MPTH AH CCCp/I8 ,I9 , 20/. Ilo CBOHM xspSKT8pHCTHK8M yK888HHH6 CHCT6MH 
noSBORHDT BHnORHHT:& MSCCOBYD npenHSHOHHYD o6ps60TKY mTpHXOBHX 
(qepHo-6enux) H nonyToHOBHX woToHao6pazeHHl1 c AHsnaaoHow onTH'lec
xott nnOTHOCTH AO (2-3)P B CSMHX psanH'lHHX o6naCTHX - WH8HK6 BHCO
KHX 8HeprHtt, 8BHSUHH, M6AHUHH8, 6HonorHH, M8T80ponorHH, 8CTPOWH8H
K6, KOCMH'l6CKHX HCCR8AOB8HHHX H ~• 

B COTPYAHHqeCTBO CTOPOH BXOAHT pem8HH8 CR8AYD!llHX SSAS'l: 
- psaps60TK8 T8XHH'l6CKHX H nporpSMMHHX cpeACTB CKSHHPYD!llHX 

CHCT6U HS OCHOBe SAT ARR 8BTOMSTH8HpOBSHHO£t o6ps60TKH psanH'lHHX 
woToHao6pallteHHI; 

- o6ecne'l8HH8 o6pa60TKH WOTOHS06pSllt8HHl1 ARH opr8HH8SUHl1 -
8SKS8'lHKOBi 

- noArOTOBKS KSAPOB cnenHSRHCTOB; 
- conpoBOl!,ll8HH8 C08A8B88MHX AHH 88K88'lHKOB CHCTBM. 
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