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B OHHM a paMKax .coTpy~qecTaa no TeMe DER~M a 1986r. du~o 
pasa~pHyTo H K KOHUY 1987r. Sa.BepllleHo Maccoaoe npoHsao.ncTao 
.neTeKTopoa a.npoHHoro Ka~opHMeTpa ycTaHOBKH DER~M - n~acTHKOBHX 

cTpHMepHHX . TpydoK c pesHCTHBHHM noKpUTHeM 11 I. Bcero . du~o 
H3POTOB~8HO OKO~O 25000 TpydOK, dO~blll8H qacTb KOTOpUX HM88T .Il~ 
OKO~O 3,5M, a ,n~a OCT8~bHllX BapbHpyeTCH B 1Ip8.I[8~8X OT 0,3 .I[O 
4M. KaJK,ZtaH TpydKa Ilp8.I[CT8B~H8T cadott e,zumutt C5~0K H3 BOCbMH 
'IYBCTBHTe~bHHX flqeeK, HM8lOIIUiX nonepeqfloe ceqmrn:e ·1 x1 eM· , c auo.nuott 

npoao~oKott e1 OOMKM . B ueuTpe. B~oK saKJIIOq~u a repMeTH'Iffilltt neua~, 

cuadm~HHHtt a~eKTpHqecKHM H rasoBUM pas~~MaMH. 
Cos.naHHe yqacTKa c npoHSBO.I[HTe~bHOCTbro .no 240 TpydoK B cyTKH 

npe.nno~ara~O HapH,ny C MOHT8m9M H OCB08HH8M T8XHO~OPHl.l8pKOPO 

odopy.noaaHHH, nocTaB~eHHoro HS MTa~ H UEPHa, paspadoTKy MeTO.IlHKH 

HCITUTBHHit CTpHMepHHX TpydOK, IIp08KTHpOB8HH8 U COS.I[8HH8 
COOTB8TCTBYJOOUiX CT8H.I[OB. Ha OCHOB8 IIp8.I[B8pHT8~bHOPO IIp08KT8 
CHCTSMU Tp8HHpOBKH H HCITUTaHHtt H3POTOB~8HHllX CTpHMepHHX TpydOK / 2/ 
Ha yqacT~e nEH~M B 0ITUTHOM IIpOH3BO.I[CTB8 OMHM CH~aMH ]fliT U Oil C5U~ 
C03.I[8HH: CT8H.I[ Tp8HHpOBKH, CT8H.I[ IIpOB8pKH H8THm8HHH IIpOBO~oqeK H 

CT8H.I[ HCITUT8HHfl CTpHMepilllX 'l'pydOK C llOMOII\biD peHTP8HOBCKOPO 
HCTOqfl:HK8. QqeBH.I[HO, qTQ HH.I[HBH,ny8~bH8H pae50T8 c·Kam.I[UM .I[8T8KTOpOM 

B yc~OBHHX M8CCOBOPO IIpOH3BO.I[CTB8 MOP~a C5HTb pea~SOB8H8 ~b H8 

OCHOBe KOMllbiDTepuott 8BTOM8TH38UHH padoqHX IIpOU8CCOB. B .I[8HHOtt 
padOT8 OITHCUB8IDTCH 8BTOM8TH3HpOB8illiUe CHCT8MU ynpaB~SHHfl CT8H.I[8MH 
Ha HCITUT8T8~bHOM yqacTKe liER~M B OMRM. 

KoMnbiDTepnaH cTaHunH 

Pae50T8 Tp~X CTSH.I[OB odecneqHB8~8Cb .IlBYMH KOMnbiDT8pHHMH 

CT8HUHHMH, HM8lOI.UHMH CXO.IlHYID d830BYID KOH@rr'yp8UHID: MHKpo8BM ,!lBK-1 C 
H8KOITHT8~l1MH Ha rUC5KUX .I[HCK8X H neqaTLID, COe.I[UHeUH8l1 CBOett odmett 
~UHott qepes UHTept.ettc 1{8-0021 ) c ItoHTpO~~epoM KpettTa KAMAK KK007, 

1 >!aHHoe odosuaqeHHe u aua~orHqHHe, BCTpeqaromHecH .na~ee B TeKcTe, 
YK83UB8IDT .Ha d~OKH, paspadoTaHHHe B ]fliT OHHM. CBO.I[H8H HH~pM8UHl1 
OC5 HX OllHC8IillHX 8CTb, HanpHMep, B /S/ 

Lfhcu.llrliiiWI KHCTln'yr 
ll~~5klX iCC~~~OBlUII 



'ITO 1103BOJIH9T KOMIIbiOTepy IIpmfSBO,llliTb OCiMeH ,l{8HHUMH C Kpe:ltTOM 110 
K8H8JIY rrpHMoro ,l{OCTYI18 141• 8 Kpe:ltTe KAMAR H8pH.ny c· arirrapaTypo:lt, 
·cl19Ul18JIH3HpOB8HHO:lt ,l{JIH KOHKp9THO:lt 38,l{8'lH, HM8JICH HHTeptle:ltc 
useTnoro TeJieBHSHOHHoro MOHHTopa KM-029 c rraMHTbiO na 512x256 Tci'leK 
BOCbMH UB9TOB. B K8'l~CTB9 ,llliCI1JleH HCI10Jlb30B8JICSI UB9THO:lt MOHHTOp 
MC-6A (BHP) • . B KOMilhiOTepno:lt . CTBHUHH, yrrpaBJIHIOlll9:lt ,l{BYMH 

HCI1HT8T9JlbHHMH CT8H,l{8MH, ,l{OIIOJIHHT9JlbHHM ,llHCIIJI98M CJIYJKHJI C8pH:ltHll:lt 
'!~pHO-Ci8Jill:lt T8JI9BH30p C .HHT9ptle:ltCOM HM-033. C .Kpei!TOM STO.It lK9 
CT8HUHH B K8'l8CTB9 cpe,l{CTB ,l{HCT8HUHOHHOrO yrrpaBJI9HHH 'lepes 
MO.llH®fUHPOB8HHll9 BXO,l{Hll9 . perHCTpl.{' KP-005 CiUJIH CBH38Hll ,l{Ba 
C9HCOpHUX I1YJibT8 /S/. B OOOHX Kpe:ltTax HM8JIHCb 'l8Cll/RaJieH,napb 
KB-004. 

llporpaMMHOe odecrreqeHH9 C03,l{8HO B paMKaX CHCT9MU PA~C, 

MOHHTOp FB. 0CHOBHO:lt H~llK rrporpaMMHpOB8HHSI - ~FTPAH, H9ROTOpUe 
rro.nrrporpaMMU HarrHcanu na ACCEMBREPe. qacTb paspaCioTaHHoro 
KOMIIJI9KC8 rrporpaMM I1p9,l{CT8BJIH8T COOO:lt Hadop Cp9,l{CTB HHTepaRTHBHOrO 
,llHaJiora c orrepaTopoM, odMena .nammMH c Kpe:ltTOM KAMAK2 ) H CBHSaHHo:lt 
C HHM arrnapaTypo:lt, CiUCTporo BUBO,l{8 CHMBOJihHO:lt H rpa~H'l9CKO:lt 

HHtlJopM8Ul1H Ha UB9THO:lt ,llliCI1JI9:lt '!Spes HHTeptlettc KM-029, H9KOTOpUX 
BCI10MOraT9JlbHUX IlO,l{IlpOrpaMM, ROTopue MOryT . Ha:ltTH I1pHM8H8HH9 . B 
~yrHX rrporpaMMaX Ha O,l{HOTHilHllX 8BM. 

CT9H,l{ TpeHHpOBKH 

8uCOROBOJibTH8H Tp9HHpOBK8 H3rOTOBJI8HHllX 11JI8CTHKOBUX 
CTpHMepHUX TpyCiOK 1I:BJISI9TCSI H900XO,llliMUM I1pOU9CCOM, BBO,l{HlllHM HX B 
CTpO:lt. CyTb rrpoue.nypu COCTOHT' B 110CT9I19HHOM I10BUW9HHH H8 HHX 
8HO,l{HOrO H8I1pHJK9HHH ,l{O · pa0oqe:£t . HJm H9CKOJibKO uOJiee BUCORO:lt 
BeJIH'lHHU c.o){HoBpeMeHHUM KOHTpoJieM TOKOB, rrpoxo.nHmHX qepes TpyORH. 
TeMil ITO~~Ma HarrpHlK9HHH 38,l{8~TCH YCJIOBH9M y.nepJKaHHH B9JIH'lHHll TOK8 
TpyOI-tU HHJKe . H9ROTOpO:lt B9JIH'lHHU, H8I1pHM8p - 1 MKA. ,l{e{fleKTHUe 
,l{ST9KTOpll xapaKT9pH3YIOTCH pe3KHM BUXO,l{OM,TOR8 38 STOT rrpe,l{eJI. TOK 
HOpM8JlbHO:lt TpYOKH B KOHU9 TpeHHpOBKH COCT8BJIH9T B9JIH'IHHY 50-100HA. 

2 >c HCITOJib30BaHHeM ~a:ltBepa, paspaOoTaHHoro A.r.OJibWeBcKHM. 
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I 1BuCOKOBOJibTHU:lt 
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YrrpaBJIHeMU:lt 
UH~pOBO:lt . 

8BOM9Tp 

I KP=-~-r----t YCHJIHT9Jlb H tlJopMHpOBBT9Jlb 
CHrHBJIOB 

I K8~§J 

PHc. 1 • CXeMa CT9H,l{8 Tp9HHpOBKH • 
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. CT6~ paccqnTaH Ha 0~0Bp9M6HH~ID Tp6HHpOBKY ~0 240 CTpHM6pHHX 

TpY60K, pas~e~SHHHX Ha rpynnu no '30 WT. ABTOM8TH3HpOB8HH8H CHCT6M8 

OXB8Tl:lB86T BC6 ero KOMITOH6HTI:l · 38 HC~tl9HH6M CHCT9Ml:l 

. rasoo6ecnetr6HHH H, Kp0M6 KOMIIbiDT6pHO:A: CTaiiiUm, BK~traeT B C66H 

ynpaBJIH6Mll:A: HCTOtiHHK Bl:lCOKOrO ·H8IIpHlK6HHfl NB-850 (8P) , CHCT6MY 

p83BO~ 9~6KTpOirnT8HHfl H Uene:A: H3MepeHH~ TOKOB Tpy6oK C 

KOMMYTBUHe:A:, a T8KlK9 UH!f}pOBO:A: BBOMeTp 87-18, pa60TaiOllUlA: B peJKHMe 

.ztHCTaHUHOHHOro yrrpaB~6HHfl H C'bSMa HII!lJopMaUHH (pHC.1 ) • 

8l:lCOKOBO~bTHl:l:A: HCTOtlHHK no~aST Ha 8H0~9 BXO~ BCeX Tpy60K 
_.,; 

H8IIpHlK9HH9 0 ••• 5 K8 B 38BHCHMOCTH OT Be~H~ yrrpaB~HIO!Itero 

H8llpHlK9HHH 0 ••• 10 B, nOCTynaromero Ha BXO~ HCTOtiHHKa OT 

rrpeo6pa30B8T6~H 11KO~-HarrpHlK6HH6" RA-009 B Kpe:A:Te 'HAMAR. RaTO~ 

Ka~o:A: Tpy6KH, 3836M~GHHI:l:A: qepes p63HCTOp 10 KOM, coe~GH T8KlK6 c 

0~ 113 BXO~OB KOMMYTBTOpa. RA-004, KOTOpl:l:A: no KOM8H~6 OT 38M 

rrpncoe~H6T ero K H3M6pHT6~bHOMY rrpn6opy. Bcero HMe6TCH BOCeMb 

TBKHX KOMMYTBTOpOB (no O~OMY Ha rpyrrrry). PeJKHM pa60Tl1 UH!f}pOBoro 

aBOMeTpa orrpe~e~HeTCH KO~OM, no~aB89Ml:lM Ha ero BXO~ "ID1CTA.HIU10Illi0E 

YIIPAB.IIEID1E" OT 6~0Ka "Bh!XO~HOH perHCTp" RB-002. no STO:A: lK9 ~ 

rrpoXO)tHT KOMa~a "TiyCK · BO~bTMeTpa". OdH~:A: pelKHM - H3MepeHHe 

TOKa; TO~OCTb OUH!f}pOBKH - 10 HA; BpeMH H3MepeHHfl B 38BHCHMOCTH OT 

CKOpOCTH CK8HHpOBaHHH TpyCioK - 0,01 c; 0,1 C H~H 1 c. MH!IJopMBUHfl 

00 OTC'ISTe H CTaTyce rrpHCiopa (48. uHT) C'IHTHBaeTCH C pas'bSMa 

"PEI'HCTPJ.fi'YIOOIEE YCTPOMCTBO" ~BYMH Ci~oKaMH "Bxo~HOH perncTp" RP-005 

no CHrHa~y "TiyCK perncTpHpYIO!ll9rO YCTpO:A:CTBa". 0TMeTHM, tiTO ypOBHH 

~OrH'l6CKHX CHrHa~OB OT BO~bTMe~pa 87-18 OTB6ti8JOT. CTa~apTy TTL, 

O~aKO He BCe BXO~e H BHXO~e CX6Ml:l rrpuOopa H Ci~OKOB RAMAH 
OK83a~Cb COBM9CTHMUMH no · Harpy30'IHl:lM xapaKTepHCTHKBM. no STO:A: 

llpH'IHH9 noTpeCiOBa~OCb npHM9HHTb ~OTIOJIHHT8JibHhl8' 6yrf>epHhl8 

YCHJIHT8JIH BO~bTM9Tpa, a CHrHa~ "TiyCK BO~bTMeTpa" TIO~aTb OT 

H9CKO~bKHX, napa~~e~bHO coe~eHHHX, BHXO~OB (dHT) Ci~OKa KB-002. 

KpoMe Taro, nOCKO~bKY BH9WH9:A: KqMa~o:A: sarm:cn B O~OK KP-005 ~0~9H 

Cil:lTb HMrryJibC NIM, HCXO~ CHrHa~ OT BO~bTM9Tpa (ITpHMOYrO~bHO:A: 
!IJopMH H no~OlKHT9~bHO:A: no~HpHOCTH) .ztHlfrilep9HUHPY9TCH, H HCnO~b3Y9TCH 
BuOpoc oT sa~ero lf)poHTa. no no~'leHHH HMITY~bca nepBll:A: O~oK KP-005 

CqnTHBaeT 'l8CTb HH!lJopMaUHH H Bl1CTaBJIH6T CHrHa~ LAM, no KOTOpDMY 

3BM YSHaST o roTOBHOCTH nsMepeHHn, saaepwaeT cqnTllBaHHe O~OKOB 
KP-005 H S8T6M rrpHHHMaeT H o6pa0aTHB86T 5TH ~aHHUe. 
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Pa6otru:A: UHKJI CTe~a COCTOHT. B CJI6~IDIIt9M. 38M ycTaHaB~86T 

H900XO~Oe H8llpHlK6HH6 Ha CTpHM6pHl1X TpYuKaX H S8T6M, nepeK~'IBH 

KOMMYTBTOpll, llOO'lepS~O npHCOS~HeT . KBTO~ TpyCiOK . K 

HSMepHTe~bHOMY rrpHCiopy, SBITYCK89T era, C'IHTHB86T U sanoMilliaeT 

SHatreHHH TOKOB TpyCioK. 3aTeM ST8 HH!IJopMBUHH aHa~snpyeTCH H 

oTo6paJKaeTcn Ha . .ztHc~ee. noc~e qero rrporpaMMo:A: no sa~aHHOMY· 

aMOpHTMY ~dO onepaTOpOM llpHHHM86TCH pemem'l9 OCi U3MeHeHHH 

HBUpHlK6HHH, U UHK~ noBTOpHeTCH. 

B03MOlKHOCTb B TeqeHHe ~~T6JibHOrO BpeM~HH (OKO~O CYTOK ~JIH 

O~O:A: napTHH H Cio~ee ro~a ~~H BCero 06'beMa llpOHSBO~CTB8) UOCTOHHHO 

H SlfrileKTHBHO KOHTpO~OBaTb H aHa~SHpOB8Tb padOTY OO~?WOrO 

KO~'l6CTBB 'TpyOOK B SHa'IUT6~bHO:A: M6p6 SBBHCHT OT opraHHsauuu 

nporpaMMH, pea~syrome:A: padoTy cTe~a. npn ee paspaCioTKe oco6oe 

BHHMaHHe dll~O y~e~eHO BOnpOCaM onepaTHBHOrO OTOCipalK6HHH TeKY!lle:A: 

CHTyaUHH C ITOMO!llb!O 38M. 

nn~ SlfrileKTHBHOrO C~6JKeHHH Sa Be~qHHaMH TOKOB qepe3 dO~bW06 

KO~'leCTBO TpydOK rrpHHHT8 C~6~JOIItafl CXeMa BHsya~sauun. BeCb 

HHTepBa~ BOSMOlKHllX TOKOB pasdHT rrpnd~3UTe~bHO B ~orapu~eCKOM 

MacmTade na 6 rrpoM6lKYTKOB~ Ka~oMy us HHX nocTaB~eH B cooTBeTCTBHe 

CBO:A: UB6T. llpH'!GM . ~Ba noc~e~ H3 HHX (KpHTH'l6CKHe H 

H6~0nyCTHMl:l6 SHB'l6HHH) COOTB6TCTBYIDT HpKHM, Bl:l~6~H!OIIlHMCH UB6TaM: 

Ma~oBOMY u KpaCHOMY. Ben UH!IJopMaUHH o TOKaX qepes TpydKH 

0~0Bp9M9HHO CO CKaHHpOB8HH9M OTOdpalKB9TCH B BM9 .Tad~Ull H3 8 
cTpoK (Ka~an rpynrra TpyCioK B caoen:. cTpoKe) no 30 UHW B Ka~o:A: 

des rrpOM9lKYTKOB M6~ HHMH. IlH:If}pa HB~H6TCfl noc~e~ paspH~OM 

nosHUHOHHOro HOMepa TpydKU Ha CTe~e. llBeT !lJc>Ha, Ha KOTopoM 

HSOOpaJKaeTCH UH!flpa, COOTB9TCTBY6T HHT9pBa~, B KOTOpll:A: nona~~6T 
3H8'!6HH6 TOK8 qepes TpydKy. I'paHHUU HHT6pBa~OB U HX UB6Ta nOK838Hl:l 

'IHC~aMH Ha TOM lK6 IPOHe B O~O:A: CTpOK9, HaXO~RIIt6:A:Cfl no~ T80~e:A:. 

nnn y~oOcTBa c~eJKeHHH sa ripoueccoM · cKaHHpOBaHHH . nape~ Ka~M 
un:KnOM TaO~a ducTpo nepepucosusaeTCH UB6THl:lMH UHWPaMH na TGMHOM 

IPOHe. TaKHM odpasoM, ~~fl no~yqeHHfl HH!llepMaUHH 0 COCTORHHH TpYdOK H 

·HX CKaHHpOBaHHH ~OCT8TO~O. O~OrO BSr~~a H8 SKpaH. 

Ha ~yroM no~e UB6THOrO .ztHCnJieH Bl:lCB9'!HBaiDTCfl SHa'l6HHH TOKOB 

_H HOM9pa ~6CflTH Hauxy~ TpydOK B Ka~OM HS ~YX noc~e~ CK8HOB 

B BM6 T8d~ HS TaKoro lK9 K0~9CTB8 CTpOK. llB9T Ka~o:A: CTpO~ 

Onp6~6~H6TCfl HHT9pBa~OM, B KOTOpll:A: nona~aeT .. TOK COOTB6TCTBYIDIIt6:A: 

TpYdKH. P~OM Bl:lBO.ztHTCfl rHCTOrpBMMB no "UB9TBM" BC6X TpydOK B 
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ITOC~9~9M CKaHe. naHHoe . IT0~9 IT03BO~H9T 0HCTpO OU9HHTb oOmee 
COCTOmrn:e TpyOoK: KOJIHqecTBO "ropHIIUiX" TpyOOK HJIH 0JIH3KUX K 
"aaropaHHID". B qacTHOCTH, 00~bW09 KOJIHqecTBO TaKOBHX MOmeT 
CHrHaJIHSHpOBaTb 0 ~OX.OM KaqeCTBe raaOBOtt CMeCH B TpyOKaX.. 

C~OEHHM MOM9HTOM ~~H orrepaTopa MOmeT CTaTb.rrpliHHTHe p9W9HHH 0 
0paKOBK9 KOHKp9THOtt Tpy0RH. lJaCTO ~H STOrO. HYmHa UHqopMaUHH C 
H9CKO~bRHX ~9CHTKOB CRaHOB, qTOOU OU9HHTb T9~9HUHID HSMeHeHHH TOKa 

B Hett • .liJIH SToro Ha SKpaHe UB9THor:o MOHHTOpa OTBe~eHO rro~e ~~H 
BHBOna .rpa~OB SaBHCHMOCTH TOKOB ITpOHSBO~bHHX Tp~X TpyOoK, 
sa~aBaeMHX orrepaTopoM, OT BpeMeHH. I'pa~ HaoOpamaroTcH pasHHMU 
UBeTaMU. BpeMH, oToOpamaeMoe Ha rpa~e. cqHTHBaeTcH ns 6~oKa 
RB-004. Cro~a me 8BTOMaTHqecKH BHBO~TCH SaBHCHMOCTb HarrpHm9HHH OT 
BpeMeHH 6e~ UBeToM, a TaKme B B~e ToqeK snaqeHHe TOKa HaHxy~ea 
TpYOKH B TOM me MacmTaOe BpeMeHH. UBeT TO~H orrpene~HeTcH 
UHTepBa~oM, B KOT~pilll rrorra~aeT snaqeHHe TOKa •. 

.liJIH ITOBUW9HHH S~RTHBHOCTH H80~I0~9HHH sa ITpOU9CCOM 
TpelllipOBKH, . a T8Km9 ~~H rrposeneHHH HayqHHX HCC~enoBaliHtt 
ITpOHSBO~TCH CTaTHCTHqecKaH o0pa60TKa naHHHX., KOTOpaH COCTOHT B 

rHCTOrpaMMUpOB8Hlm ITO "UB9T8M 11 SHaqeHHtt TOKOB K8lK,IlOro ~~TeKTOpa II 
cpe~ero TaKa .Bcex TpyOoK B UHK~e. HaKa~aiOTCfl TaKme' CJMMH, ns 

KOTOpHX orrpe~e~HlOTCH cpe~e B9~HHH TOKOB qepe3 K8~10 TpyOKy, 
HX nucrrepCHH H OU9HK8 T9~9HUHH K li3M9H9HHIO cpe~ TOKOB 

(HCITO~b3YH ~THpOB8HH9 rrPHMOtt ~ett) 38 Bp9MH HaOopa CT8THCTHKH. 
STu. pesy~bT8TU MoryT 0HTb BHBeneHH Ha KOHCO~b SBM, rrpuq~M 
O,ZtHOBp9M9HHO H8 9Kp8H9 BU~8IOTCH B B~e KOMIT8KTH<;Jtt, HO Har~H.ztHOtt 
Ta0JIHUU ~aHHHe rro rpyrrrre us 30 ~eTeKTopoB. Hauoo~ee qacTo 
HCHO~bayeTCH qopMHpyeMIDt B rrpouecce Ha6opa . CT8THCTHK.H CITHCOK 
Tpy60K, ~aBWHX aaropaHHH (TO 9CTb 3HaqeHHe TOK8 rrorranaeT B o0~8CTb 
Ma~osoro ·· u Kpacnoro UBeToB) • ITo. KoMa~e orrepaTopa crrucoK 
oToOpamaeTcH na sKpane UBeTnoro ~crr~eH B B~e rucTorpaMMU, Kamnua · 
Kalia~ KoTo~oa conepmuT KOJUPrecTBO scnumeK orrpe~e~~HHoro ~eTeKTopa. 

· YrrpaB~eHHe paOoTott rrporpaMMU H dTe~a ocymecTB~fieTcfi 'tepes 
CHCT9MY M9HIO, H300pamaeMUX. H8 SRpaHe KOHCOJIH SBM B B~e oOpasa 
UH<lJpOBOtt rpyrrnu (UH<flpU H TOqKa) ~8BH8TyPU KOMITbiOTepa C 

0003HaqeHHHMH <flYHKUlitt K~8BHW. B quc~o orrepauutt BXOnHT: YCT8HOBK8 
Haqa~bHOrO H rrpene~bHOro 3HaqellHtt H8rrpfim9HHH Ha neTeKTOpax., BUOop 
rrporpaMMU TpeHHpOBKH H 3a~aHHe H9KOTOpHX ee rrapaM9TpOB, ITYCK H 
OCTaHOBKa. CK8HHpOB8HHH TpyOOK, BU60p CKOpOCTH CKaHHpOBaHHH, 

6 

) 

• ... 

HC~qeHHe H3 paOOTU H93a~ettCTBOBaHHUX. rpyrrrr ~9T9KTOpoB H 
OTK~qeHHe OT~9~bHUX. aaOpaKOBaHHUX TpyOoK, BUOop Tp~X. ITpOH3BO~bHHX 

neTeKTOpOB ~~H lfiUlHBH.ztYa~bHOro ROHTpO~H, KOM8~!1 H3MeH9HHH 
HarrpHmeHHH, 06Hy~eHHH CT8THCTHKH, ITOKaaa rHCTOrpaMM H T.~. 

0TM9THM, qTo TaKH9 orrepaUHH M9HIO, RaK B!100p pemHMa, rrepe~qeHHe 
COCTOHHHH, . H3M9H9HHH BeJ!HqHHH rrapaM9Tpa H ~pyrue COITpOBOJK,Z{alOTCH 
COOTB9TCTBYKlmHMH H3M9H9HHHMH Ha~cett B M9HIO - o6pasax ~aBHW 
K~aBHaTypu: ITOHB~H9TCH OuOSHaqeHHe HOBOrO peEUMa HJIH HOBOS 
anaqeHHe rrapaMeTpa. BosMoEHHe sapuanTu peEHMoB paOoTu, a TaK1(9 
CITHCKH 3HaqeHlftt HeKOTOpHX rrapaMeTpOB, rrporpaMMHo aa~CHpOB8HHH9 

(rna STO pa3yMHO), rrpOCMaTpHBaiOTCH UHKJ!HqecKH (O,ZtHO HamaTH9 - OnuH 
War) . orrepaTOpOM. TaM CaMUM MHHHMII3HpY9TCH H900X.O~OCTb BBO~a 
HH<lJopMaUHH C K~aBHaTypu H ITOBUWa9TCH Ha~emnoCTb paOOTU~ a 
yrrpaB~eHHe ~e~aeTCH Har~HnHUM H ~erKHM. 

ITporpaMMa rrpoToKo~oBaHHH . xo~a TpeHHpOBKH odecrrequsaeT 
SaiTHCb Ha .ZUiCR C BOSMOmHOCTblO ,ITOC~9.ztYIOmero qTeHHH H OT00pam9HHH H8 
BpeMeHHOM rpa~e naHHUX. 0 KalK,Ilott TpyOKe B KalK,IlOM UHK~e. nuarraaoH 
HSMeHeHHH BeJ!HqHHH TOKOB ?XBaTUBaeT Oo~ee qeM TPH rrop~a. rre~e~ 

38ITHCblO 8TH BeJIHqHHU <flYHKUHOH8~bHO rrpeoupasyiOTCH H 38ITHC!1B8lOTCH B 
Onl~H OattT, rrpH STOM COXpaHHeTCH He00X.OnHM8H H8 rrpaKTlllie TOqHOCTb. 
l1pOTOKO~OB8HH9 rrpe~OCT8B~H9T BOSMOXHOCTb ROHTpO~HpOB8Tb X.O~. 
Tp9HHpOBKH,. paOOTY orrepaTOpOB, aH8JIH3HpOB8Tb H9HCHU9 CHTY8UHH, a 
TaKme HaKarrJIHBaTb MaTepua~ ~~H ue~ea MeTonuqecKHX ucc~enoBaHHtt. 

CTeijA HCITUTaHlltt C p9HTr9HOBCKHM HCTOqHHKOM 

Ha naHHoM cTe~e ocymecTB~fieTcH rrpoBepKa paOoTocrrocoOnocTH 
H3rOTOB~eHHUX. H OTTpeHHpOBaHHUX. CTpHMepHUX TpyOoK B YC~OBHHX: 

~OK8JIH30BaHHoro 00~q9HHH. MCDUTaHHe COCTOHT B TOM, qTQ ~BH~CH 
BnO~b ~eTeKTOpa HCTQqHHK raMMa-KBBHTOB (peHTreHOBCKHtt H3~qaT9~b 
PEMC-M) qepes KO~~aTop B B~e meJIH oO~yqaeT qyBCTBHTe~bHHtt OO~eM 

. CTpHMepHott Tpy0KH. O~oBpeMeHHUtt IWHTpO~b KaTOnHOro TOKa TpyOKH 
IT03BO~H9T BUHBHTb H ~OKaJIH30B8Tb aHOMa~ B ITOB,eneHHH HCDUTY9MOrO 
neTeKTOpa H cne~8Tb 38K~IOqeHHe 0 era pa00TOCITOC00HOCTH. 
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PHc.2. CX9M8 CTe~a C pa~HOBK.THBHHM HCTO~OM. 

l1cTo~ H Ko~aTop pasMenteHH Ha Te~eJKKe (puc. 2) • 

nepeMemaromettcSI Ha~ HCIThlTyeMHM ~eTeKTopoM u rrpHBODRMott B ~BHmeHHe 
maroBHM s~eKTpO~HraTe~eM illll-5n1M-Y3. Yrrpaa~eHHe s~eKTpo~nraTe~eM 

ocymecTB~HeTcH qepes a~oK · KAMAK KH-042. au~alOI!lHA: yrrpaB~HlOIIUie 
CHrHB~ CHCT9M9 KOMMYTBLUfil H ITHTBHHH 00MOTOK S~6KTpO~HrBT6~fi. 

~TOT O~OK nOSBO~fieT KOMIThiOTepy ·38~8B8Tb H8ITp8B~6HH6 Bp8Ul6HHH 

~Hr8T6~H, no~tt yro~ H CKOpOCTb nOBOpOT8 poTOpa ~BHr8T6~H (B 

e~axJ maroa-nopUKtt no 1,5° yr~a noaopoTa u qacTOTU HX 

ucno~eHHH). c Te~eJKKott CBHSBHO TaKme Ko~eco. caoao~o KBTHnteecH · 

no CTBHHHe cTe~a. HacameHHoe. Ha ocb MHoroooopoTHoro 

noTeHUHoMeTpa. c~ymamee ~~H orrpe~e~eHHH no~omeHHSI raMMa-ncTo~a 

HB CTe~e. CneUHB~J?HO paspaOOTBHH!tlt O~OK B KpettTe KAMAK 
OCYJU9CTB~H9T HSMepeHHe H KO~BBHH9 KBTO~oro TOKB CTpm.19pHott 

TpyOKH H COITpOTHB~6HHH nOT9HUHOM6Tpa C noc~e~romett nepe~aqett STHX 

~BHHHX B 3BM. 

IIporpaMMa. yrrpaB~HromaH paooTott cTe~a. ooecneqHaaeT 

BOSMO*HOCTb HBCTpoaKH HB H900XO~tt pemHM H no KOMB~e onepaTopa 

BHITO~HeT . pMo~ ~ H3M9p9HHH. IlpH STOM 38fiYCK89TCH marOBHtt 
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~Hr8T9~b H CKOpOCTb Te~emKH n~BBHO ~OBO~TCH ~0 38~8HHOtt Be~~ 

( oou~o 1 0 eM/c) • noc~e qero HaqHHaeTCH HSMepeHHe n cqnTHBBHHe 

TOKa TpyOKH H T9KYJnett KOOp~BTH HCTO~a. 3Ta HHciJopM8UHH 

o~oapeMeHHo c nepeMemeHHeM Te~eJKKH usoapamaeTCH Ha SKpaHe 

UB9THoro MOHHTOpa B B~e SBBHCHMOCTH TOKB OT KOOp~aTH . I (X) 

(pHC.3), ITpHq~M WKa~a TOKB He~ettHa: OO~BCTb HOpMa~bHHX SHaqeflHtt 

o,5 ••• 2 MKA pacTHHyTa ~~H ~qmett To~ocTu rrpe~cTaa~eHHH <~aKcHMYM. 
WKB~ - 5 MKA, BOSMOmeH nepexo~ H Ha WKB~y ·2_5 MKA). B 38BHCHMOCTH 

oT KOMaHAU onepaTopa B Haqa~e oqepe~oro ~a SKpBH ~oo 

oqHntaeTcH, ~oo HOBBH ~H· rpa!f}HKa' H~a.zuma_eTcH Ha rrpe~ee 

HSOOpameHHe, B STOM -c~qae UB6T JIHHlill-H3M9Hfl9TCH. CBH3b onepaTopa 

CTe~a c KOMITbiOTepoM MomeT ocymeCTB~HTbCH KBK c ~aBHBTYPH 3BM, 

TBK H qepes C6HCOpHHa ny~bT, YCTBHOB~ellindt ITpHMO HB CT9~9. BTopott 

B8pH8HT pea~syeT OCHOBHH9 KOMB~, H600XO,lliD.me ~H paOOTH . "Ha 

noTo:Ke" B sa~aHHoM pellill!'le: nyc:K c y:KasaHHeM HarrpaB~eHHH ~HmeHHH H 

H900XODRMOCTH OqHCTKH SKpaHa, CpOqHUtt OCTBHOB T6~9JKKH, OHCTpHtt e!! 

rrporoH. · B o~o. H~ · ~yroe KpattHee no~omeHHe. · CMeHa pemHMa u~ 
OT~6~bHUX napaMeTpOB B03MOmH8 C KOHCO~ 3BM, rrpe~OCTBB~Hromett 

no~ . HaOop KOMB~, B . TOM qnc~e: YK838HH9 • ~~ HCITUTY6MOrO 

~9T6KTOpa, CKOpOCTH ·· ~BHm6HHH HCTO~B, WKB~ H3M6p6HHH TOKB; 

nepexo~ B pemHM YCTBHOBKH. HY~H KOOp~BTHOtt .CHCT6MH H B03BpBT H3 

Hero. nepexo~ ·Ha pe3epBHHe pemHMH py~oro nepeMemeHHH Te~_emKH H 

orrpe~e~eHHSI .. KOOp~BTH no TattMepy . H CKOpOCTH. IJOSICHHM i qTo ITO~ 

YCTBHOBKOtt HY~H no~B3YM6BB6TCH rrpHBe~eHHe B COOTB6TCTBH6 pea~bHUX 

KOOp~aT HCTO~B (T9~9JKKH) C COOTB9TCTBYromHMH B6~~8MH 

COITpOTH~6HHH KOOp~aTHOro ITOT6HUHOM6Tpa. ~fl STOrO 'T9~9JKKB 

BHBO~TCH Ha nosHUHIO X=O, H sanaqa onepaTopa. noBopaqHaafi KO~eco c 

nOT9HUHOM6TpOM, BHCTBBHTb era HYmHHM 00pa30M. B &TOM 9MY nOMOraiOT 

3BYKOBH6 CHrHa~ KOMnblOTepa, HHT9HCHBHOCTb KOTOpHX B03p8CT86T ITpH 

rrpHO~meHHH K TpeOyeMOtt Be~~e COITpOTHB~eHHH, H B HYmHOtt TO~e 

3BYK CTBHOBHTCH HerrpepHBHHM. Ilo KOMa~e BHXona H3 SToro pemMa 

T9~9JKK8 OTK8THB86TCH B lfCX0~06 no~omeHHe. qTO K8C89TCH ~yrHX 
' 

KOMB~. TO CYJU9CTB9HHHM HB~H9TC.fl TO, qTO rrpH 38fiYCK6 rrporpaMMa 

CqHTHBB9T C T9KCTOBOrO ~tt~a qcHOBHHe YCTBHOBKH napaMeTpOB H 

pemHMOB, · nos TO~ rrpH HOpMB~HOM xone paOOTH noTpeOHOCTb B 

. nepeorrpene~eHHH YC~OBd B03HHK86T pen:KO. IlpHHHTBH CHCT6M8 

U3M6p6HHH H rpa~eCKOrO OTOOpameHHH 38BUCHMOCTU l(X} nOSBOmma. 
... ' . ' 

0HCTpo U S~KTHBHO OU9Hlffi8Tb COCTOHHH6 CTpUMepHUX neT6KTOpoB KBK 

9 



B U9~0M, TaK H OT~9~bHHX ~ yqaCTKOB c· BHRB~9HH9M ~OKa~bHHX 
aHOMa~ pas~ THITOB. 

a 

6 B 

PHc. 3. 8KpaH ~ciiJieR rroc~e cKaHHpoBaHHR 

Ha CT9~9 C peHTr9HOBCKHM HCTO~OM 

a7 xopowea TpyOKH; 

O,B~ll~OXHX TpyOoK. 

CTeag ITpOB9pKH H8Tflm6HHfl aHO~X ITpOBO~OK 

8a~aqa I1pOB6pKH H8Tflm6HHfl 8HO~X llpOBO~OK y CTpHMepHHX 

TpyOOK llp9~CT8B~fl6TCfl Bamnoa KBK B l1~8H6 KOHTpO~fl T6XHO~OrHH 
H3rOT0~6HHfl ~6T6KTOpoB H OU6HKH HX KaqecTBa llOC~e I1pOH3BO~CTB8, 

TaK H.B l1~8H6 OTC~6mHB8HHfl SBO~IDUHH HX COCTOflHHfl ITO~ B03~eacTBH6M 

pas~qHHX ~aKTOpOB (Tp8HCI10pTHpOBKH, T6MI16paTypH, YC~OBHa Xp8H9HHfl 
H T.~.) B Te.qeHHe ~~T~~bHOrO Bp6M6HH. 

10 

. CTeH~ llpOB6pKH HaTRm6HHfl C03~aH Ha OCHOB9 paspMoTaHHoro B 

JIHII rrpHOopa, pea~3Yl0IItero sa~aqy · HsMepeHHH ~B~a~bHoro 
HBTHmeHHH rrpoBo~oqeK B ~eTeKTope Oes . ra~bBaHHqecKoro H rrpRMoro 

MeXaHHqecKoro KOHTBKTa C HHMH. llpHHUHrr ero paOOTH COCTOHT B TOM, 

qTQ C ·rroMOmPID ~aMHKa .B ~9T9KTOpe B030y~aiDTCfl M9XaHHqecKHe· 

KO~eOaHHH H6KOTopoa .qacTOTH, a C llOMOWb~ BOCbMH nap M9T8~~qecKHX 
llO~OCOK, llpHm8THX CHapymH K BepXHea llOB6pXHOCTH ~8T8KTOpa, 
9MKOCTHHM M6TO~OM OI1p9~6~fliDTCfl OTHOCHT6~bHH6 aMIIJIHTY~ KO~eOa~ 
BOCbMH llpOBO~oqeK. MeHflfl qaCTOTy KO~eOa~ "B H9KOTOpOM ~8l1830H9, 

MOmHO HaaTH p630H8HC H, C~9~0B8T6~bHO,,Orrp6~6~Tb H8Tflm6HH9 ~8HHO:A: 
llpOBO~OKH. lii3M6pHT6~h CllOC006H pa60T8Tb B aBTOHOMHOM p6lKHM9, HO 

~a~ee oOcy~aeTCfl ~b BapHaHT ero paOOTH B KOMI1~9KC6 C SBM. 
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~YHKUHOH8JlbH8SI CX9M8 CT9H,ll8 H300palK9H8 Ha pHC. 4. Ha BXO,ll 

H3MepHT9JIH qepes UH<!JpiJaHa.rrorom,rti npeoOpasoaaTeJib KA-'-009 rro.na~TCH 

HanpHlKeHHe, ynpaBJIH~ee qacToTott aosOylK,lleHHH .nHHaMHKa. MaMepaTeJib 

IIOCUJI89T CHrH8JI 3BYKOBOtt qacTOTU B ,llHHBMHK 1 B030YlK,llBSI KOJI90~HHSI B 

TpY6K9, BOC9Mb 3HaqeHHtt aMIIJIHTY.ll KOJieOaH:Htt npoBOJIOK ,ll9T9KTOpa B 

BH,ll9 IIOCTOSIHHUX H81IpfllK9HHtt BU,ll8IDTCSI HB ,llBB 0JIOK8 KA-006, H8 BXO,llU 

"llYCK" KOTOpUX IIO,llaaTCSI CTpOO IIOCTOSIHHOtt ,llJIHHU C qacTOTOtt OKOJIO iO 
ru (qaCTOT8 onpoca). qaCTOT8 B030ylK,lleHHSI M9HSI9TCSI OT MHHHMBJibHOro 

(~180 ru) ,llO M8KCHM8JlbHOrO (~27g·ru) 3HaqeHHtt C 38M9,llJI9HH9M 

CKOpoCTH CK8HHpOB8HHSI B OOJIBCTH pe30HBHC8, T9M CBMUM YB9J!Hq:HD8SI 

TO~OCTb Onp9,ll9JI9HHSI p930H8HC8. ~Sf KOHTpoJISI IIOrpemHOCTH H3M9p9HHfi 

p930HBHCHOtt qacTOTU BCJI9,llCTBH9 HH9pUHOHHOCTH B030¥lK.ll9HHSI npoBOJIOK 

H8np8BJI9HH9 CKBHHpOBBHHfl MOlKHO rrepeKJIIDqHTb H8 oOpaTHOe. ~~ 

YB9J!Hq9HHH paapemaromett CIIOC00HOCTH ynpaBJI9HH9 qacTOTOtt B030YlK,ll9HHfl 

B9,ll~TCH C .llBYX BUXO,llOB UAfl: OCHOBHOro - C K05~~9HTOM rrepe,naq:H 1 
H C . HOHHYCHOrO - C K05~9HTOM rrepe,naqa • 0, 25. 3TO II03BOJIHJIO 

yJiyqmHTb TOqHOCTb ynpaBJI9HHfl qacTOTOtt C ~ 1 ruJ,neJI9HH9 ,llO ~ 0,25 

. ruJ.neJieHHe. qTo rroJIHOCTbiD peaJIHsyeT aosMOlKHOCTH H3MepHT9JIH. Ha 

5Kp8H q~pHo-OeJioro T9JI9BH30p8 qepes HHT9p¢ettc KM-033 O,llHOBp9M9HHO 

CO CKBHHpOB8HH9M BUBO,llfiTCSI rpa~ 38BHCHMOCT9tt aMIIJIHTY.ll OT 

qacTOTU (pHC. 5 ) • BUBO,ll qacTOTHUX xapaKT9pHCTHK O,llH8 IIO,ll .IIpyroa 

OOJierqaeT OII9p8TOpy sa,naqy H8XOlK,ll9HHSI p930H8HCOB B YCJIOBHfiX 

B38HMHUX H8BO.ll0K OT COC9,llHHX IIpOBOJIOqeK. 8a.nettCTBOBaHHUtt B 

nporpaMMe aJirOpHTM IIOHCK8 p930H8HCOB Yq:HTUB89T 5TH H8BO.IIKH H C 

xopomea a~KTHBHOCTbiD pa9rrosHaAT HX. TiocJie oKoHqaHHH HSMepeHHH Ha 

5Kp8H BUBO.llSITCSI p930H8HCHU9 qaCTOTU K8lK,llOtt IIpOBOJIOKH H 

COOTB9TCTBYIDm:H9 HM BeJIHqHHU H8TSilK9HHSI, 9CJIH OHH 0UJIH orrpe,neJieHU, H 

OU9HHB89TCSI KaqecTBO ,ll9T9KTOp8 (rrepsutt, BTOpott COpT HJIH 6paK) • 

0oOTB9TCTBYIDm:H9 5THM KpHT9pHSIM .llOIIYCKH HB qacTOTU IIOK838HU HB 

5Kp8H9 B BH,ll9 B9pTHK8JlbHUX ~. AHaJIOrH~O rrporpaMMe CT9H,ll8 

pS.IIHOaKTHBHOro HCTQqHHKa ,llBHHBSI rrporpaMMB TaKlKe Cq:HTUB89T C 

T9KCTOBoro lf)attJ!a HaqaJibHU9 YCTBHOBKH rrapaMeTpOB H npe.IIOCT8BJISI9T 

BOSMOlKHOCTb M9HSITb HX. 

OrrepaTOp yrrpaBJISI9T pa60TOtt CT9H.Zl8 C liOMOmbiD C9HCOpHOrO 

liYJibTB, II03BOJifiiOOt9rO BU,ll8B8Tb KOMBH,llU "TiycK C HaqaJia .IIH8II830H8", 

"TiycK C M9CT8 OCTBHOBKH", "CTOII
11

• BOSMOlKHOCTb OCT8HOBKH H3M9p9HHSI 

CyW9CTB9HHO COKpamaeT Bp9Mfl npOB9pKH, 9CJIH peSOHBHCU 01Ip9.ll9JIHJIHCb 

38,llOJirO ·,no KOHUB CKBHHpoBBHHfi. PesyJibT8TU H3MepeH:Htt MOrYT 

/ 
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npOTOKOJIHpOBBTbCSI. HB .IIHCK9 . · C U9JibiD IIOCJie.nyromero IIOl3TOp9HHSI 

HCIIUTaHHtt HBTSilK9HHSI IIpOBOJIOK B TpyOKaX ,llJISI Onp9,ll9Jl9HHSI T9H.ll9:m.tiflt 

era H3M9H9HHSI IIpH pasJIHqHUX BOS,nettCTBHSIX. B 5TOM CJiyqae 

T9XHOJIOrHqecK:Htt HOMep HCIIUTY9MOtt TpyOKH H86Hp89TCfi. TaKlK9 HB 

C9HCOpHOM IIYJibT9. BIIOCJI9,llCTBHH ,ll8HH8fi HHq:opM8UHfi C IIOMOmbiD . 

OT,ll9JlbHOtt rrporpaMMU MO]K9T 6HT:& ynop.ff,llOtieHa IIO HOMepaM TpyOOK · H 

pacrre'laTruia .llJIH apXHBa. . 

PeaJI:&Ho rrporpaMMU .llJIH ynpaBJI9HHH cTe~aMH pa.IIHOBKTHBHoro 

HCTO'IHHI\8 H . KOHTpOJISI HBTSilK9HHSI npOBOJIOK 06'Il9.llHH9HU B OltHY. TipH 

5TOM JIOr:HKa HX B38HMO.ll9ttCTl3HH. IIOCTp09HB TBK, qTQ rrporpaMMa 

YIIpBBJI9HHH CT9H,llOM p8.IIH08KTHBHOrO HCTO'IHHI\8 fiBJIS19TCH OCHOBHOtt~ B 
H3 p83JIH~ eA 'IBCTett IIpH0JIHSHT9JlbHO C IIOCTORHHO~ qaCTOTOtt 

Bll3UB89TCSI rOJIOBHBfl nporpaMMa ynp8BJI9HHH CT9H,llOM H8TfllK9HHSI. 

TIOCJI9.llHfifl B03BpamaeT ynpaBJI9HH9 o6paTHO H9 II03.llH99 .qeM qepes 0
1

1 

C9KYH.nu, C,ll9JIBB IIpH 5TOM O,llHH UHKJl CKaHHpOBBHHfi (H3M9H9HH9 H8 

B9JIH'IHHY mara · 'l8CTOTU B036YlK.ll9HHH, pac'!AT 5Toro mara, 'IT9HH9 

lmq:opMaUHH H T.,ll.) HJIH BllBO,na HHq:opMaUHH (KOTOpua BM9CT9 C 

pac'!STaMH, CBfi38HHUMH C Y.llBJI9HH9M H8B9.IIAHHUX OT COC9,llHHX IIpOBOJIOK 

IIHKOB, 38HHM89T OKOJIO 1 C9KYH.llll H TOlK9 IIpOH3BO.llHTCfl .38 H9CKOJlbKO · 
UHKJIOB). 

liar H3M9H9HHH 'IBCTOTU B036YlK.ll9HHfl 38BHCHT, K8K YIIOMHH8JIOCb 

paH99, OT 0JIH30CTH K 'l8CTOT9 p930H8HC8, 'ITO OI!p9,ll9Jlfl9TC.ff. IIO 

IIpOH3BO.llHOtt H3M9pfi9MOtt 38BHCHMOCTH 8MIIJIHTY.llU OT qaCTOTU, a H8 

p930HBHC9 - IIO 8MIIJIHTY.ll9. . TipOH3BO.llHBH BJlqHCJifi9TC.ff KBK CYMM8 

HSMepeH:Ha IIO IIfiTHTO'I9'IHOMY . lli86JIOHY, IIpH 5TOM K05~UH9HTbl 
CYMMHpOBBHHfl OepyTC.ff H3 YCJIOBHH MHHHMYMB .llHCIIepcHH OmH6KH 

IIpOHSBO.IIHOtt, o6ecneqHB8fl T8KHM o6p830M HeOOXO.IIHMYID YCTOtt'IHBOCTb K 

OlUH6KaM H3MSp9HHH. liar. H3M9H9HHfl qacTOTbl 38BHCHT TBKlK9 OT pelKHMa 

paOoTu cTeH.Zla pa.IIHoaKTHBHoro HCTO~a, o6ecrreq:HB8fl 6oJiee HJIH 

M9Hee IIOCTO.ffHHYID CKOpOCTb CK8HHpOBBHH.ff·IIO qacTOTe • 
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PHc.5. 3KpaH q~pHo-Cie~oro Te~esnsopa rroc~e cKaHHpoBaHHH 
Ha CTe~e llpOB9pKH HaTflm9HHH! 

a-TpyCIKH rrepBoro copTa; 
Ci-TpyCIKH BTOporo copTa. 

SaMJOqeHHe 

Eo~ee qeM rro~yToparo~osoa orraT HenpepHBHoa aKc~yaTaUHH 

CT9~0B Ha yqaCTKe HCITHTaHHa ~6T9KTOpOB ~~fl 8~0HHOrO K8~0pHMeTpa 

.IIEJI\T!M npaKTnqecKH He BHflBH~ KaKHX-JIHCIO OlllYTHMHX He~OCTaTKOB B 
CHCT9MaX HX aBTOMaTHS8UHH KaK B arrrrapaTypHOM, TaK H B nporpaMMHOM 
OTHOID9HHflX. OpraHHSaUHfl yrrpaB~6HHfl CT9~aMH. CHCTeMa OTOCipameHHfl 
HH<P'JpMaUHH, C O.ZUIOa CTOpOHH, CYJil9CTB6HHO CITOCOCICTBOBaJIH CiHCTpOMY 
oCiyqeHHJO orrepaTopoB. He HMeBmmc paHee orraTa paCioTH c a~eKTpoHHKoa 
H· 3BM. n o6ecrreqnJIH npaKTnqecKH ClesomnCio~yro me paCioTy. a c ~yroa 
CTOpOHH1 npe~OCT8BJifl~H CiOJ!biDOa OCi'bSM HH<P'JpMaUHH CIT6UHaJIHCT8M ~Jlfl 

aHBJIHSa CJIOmHHX CHTyaUHa H ~Jlfl llpOB9~6HHfl M6TQ~qecKHX 
HCC~e~OBBHHa. 

ABTOpH BHpamaiOT Ci~aro~apHOCTb B.B.Kpyr~OBY sa U6HH06 yqacTHe 
Ha · Haqa~bHOM 5Tarre paCIOTH, B.B.KaprryXHHJ H A.r.O~biD6BCKOMY sa 
ITOMOmb·· B pemeHHH OT~e~HHX sa~aq, A.H.CHHaeBy, B.T.C~OpoBy, 
H.H.tJypmiy H A.A.IllypaB"HHY sa co~eacTBHe B OCB09HHH H 5KCIT~yaTaUHH 

/ 
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Ci~OKOB 3~6KTpOHHKH, r.B.KaprreHKO sa orrepaTHBHOe HSrOTOB~9HH9 

HSM6pHT9~fl KOOp~aTH,. a TaKme BC6M COTpy.zuniKaM :H30BH JIHI1 H OH 
OHHM. npHHHBmHM yqacTHe B SKCITJIYaTaunn cTe~oB, sa 
38HHTepeCOB8HH060THOID9HH9 H IT0~93HH9 SBMeqaHHfi. ' 
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