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AltTY8JILHOC'l'Lo YCKOplll'1'9JIH SJieMeH'l'8pHaX qacTHU co CBepxnpOBOztllmel 
MSrHHTHOI Cl/lC'l'eMol JiBMD'l'CH B H8C'l'OJllllee BpeMll OCHOBHOA 8JILT8pH8THBOA 

MH 1lOC'l'lll&eHl/lJl
0

BCe 60Jiee BHCOKl/lX aueprllll YCKOpHeMHx '18CTHU. Paspa6oT
K8 Ill COS!l,8Hl/le YCKOplllTeJiel co CBepxnpoBOztllmel MBrHl/lTHOI Cl/lCTeMol Be
,zte'l'CH B xpynuelmlllx ~lllSl/l'l9CKl/lX JI860p8TOPWIX. B Ra6oparopllllll BblCOKl/lX 
aaeprd 061,eztll!H8HHOro lllHCTlll'l'Y'l'8 anepuax l/lCCJI9ItOB8Hd cosnaeTCH CBepx
npoBoztliml/ll ClllHxpoTpoH, npencT8B.7IJD)!Jlllll co6ol MO!l8JIL YCKOpl/lTeJILHOro 

;ROMllJI9KC8 1/lOHOB BblCOKHX BHeprd l!yKJIOTpOH. COS!l8Hl/le MOit8JILHOro CBepx
npoBOztllmero Cll!HxpOTpOH8 llOSBOJil/lT 1/lCllO:U.SOBSTL H8KOllJI9HHHl OllHT ero 
8KCllJIY8T8IlHlll nplll paspa6oTKe HyKJioTpoHa, a T8K&e B 6yeymeM MO!l8JILHHl 
ClllHxpoTpOH MO&eT CJIYUTL ero lllH.aKTopoM • 

AllTOM8TlllS8IlHH ll,1/lBrHOCTl/lKl/l Ill ynpaBJieHl/lH HBJIH8TCH Heo6XO!lHMHM co
CT8BBHM 3JI8M8HTOM npouecca COS!l8HHH Ill 8KCllJIY8'1'8IlHlll YCKOp!llTeJIH. Yc
KOplllTeJID JiBMeTCH CJIOEHHM 061,eKTOM, KOTOpHI H8C'IHTHB89T H9CKOJILKO 
THCH'I lllSM8pl/lTeJILHHX Ill YllPSBJIHDmHX K8H8JIOB. Ero pa6oTa Olll/lCHB89TCH 
CJIOEHHMH BpeMeHHHMl/l COOTHOmeHHHMl/l H 8JlrOplllTM8MH, BHllOJIH8Hl/l9 KOTOpHX 
ueo6XOll,lllMO B pe8JILHOM BpeMeHH. 01tHOBpeMeHHO c 1/lSMepeHWIMH Ill ynpaBJie
Hl/l9M B8It8TCH MOHHTOplllpOB8Hl/l8 Ill 88lll/lCL 6onLmoro 'IHCJI8 ll8p8MeTpOB MH 
llOCJI8!lYDm8rO 8H8Jil/l88 C UBJILD llOBHmeHHR aqxpeKTHBHOCTH pa6oTH ycxopH-

TeJIH. 
AllTOM8Tl/l3lllPOB8HH8H Cll!CT8M8 l/l3M8peud H ynpaBJieHHH HBJIH8TCH noa

TOMY ueo6XOll,lllMOI '18C'l'LD YCKOplllTeJILHOro KOMllJI8KC8. B llHCCep'1'8IlHlll pac
CMOTpeHH BonpocH.C031l8HHH 8BTOM8Tlll3HPOB8HHOA CHCTeMH YCKOpHTemt, 
CM88HHH8 B OCHOBHOM C HCllOJILSOB8HH9M CBepxnpOBOztllmel MBrHHTHOI ClllC
T8MH. 

Pa60'l'8 BeJI8CL B COOTB8TCTBHH C T8M8TH'l9CKHM llJI8HOM B p8MK8X 
npoeK'l'8 l!yKJIOTpOH B T9'i8Hl/le 1979-1983 ronoB B Ra6opaTOPHH BHCOKHX 
aueprd OIDlli. 

UeJILD pa6ora HBJIHBTCH pemeuHe neKoTopHx BonpocoB cosnaHHH anna
paTypHHX Ill nporpa~HHX. cpencTB MH HCllHTBHl/lH OT!l9JILHHX qacTel YCKO
PHTeJIH co CBepxnpoBO!lRllt8ff MBrHl/lTHOI Cl/lCTeMol • .lvIH 8'1'01 ueJIH cosnaua 
CHCT9M8 8BTOMBTHSBJ)OB8HHOI npoBepKH MBrHHTHOI OllTlllKH, KOHCTPYKilHH 
HOHOllpoBOil8 H KpHOCT8T8 HB CT8Hll9 Tpex peryJIHpHHX nepHO!lOB, CHCT9M8 
MH npoB9pKH 1/lCTO'iHHROB lll/lTBHWI CBepxnpoBOitHmel MBrHl/lTHOl Cl/lCTeMH Ill 
nporp8MIIH08 o6ecneqeaHe MH 8BTOMBTl/l8BJ)OB8HHOI Cl/lCTeMH OlltHUT8JIH 
60JILmoA MomaoCTH. Ha OCHOB8 llOJIY'l8HHOro OllHT8 npell,IIOlleHB CTPYKTYPH8H 
CX8M8 8BTOM8Tl/l8HpOB8HHOI CHCT8MH MO!l,8JILHOro CB8pxnpOBOitHmero Cll!Hxpo
Tpoaa. 

HayqaaH HOBl/l3H8 BHllOJIH8HHOI pa6oTH COCTOHT B TOM, 'ITO Bll8pBble B 
CTp8H8X-Y'iBCTHHUSX QIDfil 6HJil/l pemeHH H8KOTOpHe BOllpOCH 8BTOM8THS8IlHl/l 
CBepxnpoBOitHmero CHHxpOTpoua, 8 ll!M8HHO: BnepBble B CTpauax-y'iBCTHHUBX 
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OH.HM cosnano nporpBMMnoe o6ecneqeaHe ltJlJl 8B'l'OM8'1'H3HPQBaaaol CHC'l'em 
H3Mepeal!JI H Yilp8BJI0Hl!JI Ol!WllH'1'0JI0M re.JIM MOIIIHOCTH 1600 BT 'l'Hil8 
KrY 1600/4,5, npHMeaeao ynpBBJieHHe OT MHKpo-S!M ltJlJl HCTOqHHKOB IlHTa-
1nm TOK~ CBepxnpoBonmneA MBrHH'l'HOfl CHC'l'ew, HCno.irLSOB8H8 Ml!Kponpo
ueccopaaH ~0XHHK8 llJlJI TepMOMeTpHqecKHX H3Mepead H paspa6oT8H8 COOT-
B0TC'l'BYDlll8H MeTonmta. 

IlpSK'l'Hqecxa.ii:'µeiraocTL nonyqeHHl:,l:X pesyJILT8'1'0B 58RJillqae'l'CH B TOM, 
qTo cositaatie 8BTOMEITHSHIJOB8HHO_A CHCT0Mll llJlJI CTeana cnoco6CTBOB8JIO 58-
nycxy Tpe:x nepHOUOB CBepxnpoBongmero CHHxpoTpoaa, Il05BOJIHJIO pelllBTL 
BOilpOCbl ynyqmeHHH KOHC'l'pYKUHH KPHOCT8T8 YCKOPHT8JIH, qTo, B KOIIeqaoM 
HTore, nonroTOBHJio cosnanHe MoneJILaoro CHaxpoTpoaa. Cosnaaaoe npol".
paMMHCl_e o6ecneqeaHe 8B'l'OM8TH5HpOB8HHOA CHCTeMbl reJIHeBoro OlKHUTeJIH 
cnoco6cTBOB8JIO ycnemHOMY sanycxy xpynaelmero B EBpone sSBona DitKoro 
reJIHH. Ilporp8MMH08 o6ecneqenHe 11,11/1 8BTOM8TH5HPOB8HHOro c6opa HHqic>p
MaIU!H H ynp8B.1IeHHH KI'Y MOlRHO ycnemno HCilOJIL50B8TL H 11,11/1 npyrH:x nono6-
Hl:,IX ycTaaoBoK. OKOJIO 30% cosnaanoro nporpmiMHoro o6ecneqeaRJI cocTBB
JIHDT nporp8MMbl CHCT8MHOro H 6H6JIHoTeqnoro THil8, KOTOpble MOllHO ycnem
HO IlpHM0HHTL B JID6b!X IlOJIL50B8TeJILCKHX nporpBMMax. rne Tpe6yDTCH 
apHqJM8THqecKHe pacqem, npenCT8BJI0HH0 ll8HHblX aa D;B0THOM Te.JI0BHSHOH
HOM MOHHTOpe, K8JIH6pOBK8 npeo6p8SOB8TeJiel H T.Il. Mone.JIL CHCTeM!l yn
paBJieHHH HCTOqHHKOM TOK8 CBepxnpOBOnHmffX M8rHHTOB Il03BOJIHJI8 IlpOBe
PHTL HCToqaHK B pa6oqzx YCJIOBHHX, H5M0pHTL ero OCHOBHble napaMeTpbl, 
H8 OCHOB8HHH qero 6WIH Bblp860T8Hbl peKoMeHnBUHH IlO ero ycoBepmeHCTBO
B8HHD. Paspa60T8HHHA 6.JIOK qacoB p08JILHOro Bp8M0HH IlpHM8HH0TCH H B 
pHne npyrHX 8BTDM8TH5HPOB8HHblX CHCTeM. 

PeaJIHsBUHH pesyJILTaToB pa6om. Ha ocnoBe anrnsa Tpe6oBaad K 
8BTOM8TH5_HpoB8HHOI CHCTeMe H B pe5yJILT8Te Ilp8KTHqecxofl pa6om 8BTopa 
cosnaau: CHCT8M8 ]lJlJI HClll,lT8TeJILHOro CTeHna TpexnpoTOTHilHblX nepzonoB 
CBepxnpoBOllf!lllero CHHxpOTpOH8 H Mone.JIL .CHCT8Mbl ynp8B.110HHH HCToqaHKOM 
IlHTBHHH cBepxnpoBowi:111efl MarHH'l'~oa CHCTew. Paspa6oT8HHoe nporpBMMHoe 
o6ecneqeHH8 11,11/1 Ol!WUT0JILHOA KpHoreaaol YCT8HOBKH HCilOJIL30:S8HO IlpH 
ee 38IlYCK8 H 8KCilJiy8T8UHH. llaCTL paspa6oT8HHOI annapaTypu H nporp8MM 
6H6.JIHOTeqnoro TH_Il8 HCilOJU,8Y8TCH _H B npyrHX CHCT0M8X B Jla60p8TOpHH 
BblCOKHX aneprHI OIDJH. 

, /µrpo6BUHH pa6oTbl. 0CHOBHbl0 pesyJILT8Tbl pa6ora noKJI81VP38JIHCL H~ 
rr CHMll08H,YM8 'no' 'npm.i8H8H~ ~mcpo-3™ H MHKponpou~ccopcrn (BY®Il8WT, 
1981 r.). HS X H XI MezeyaaponHHX CHMilO~HYMBX IlO Hnepnol 8JI6l{TpOHHKe 
(JT.pesnen, 1980 r., Bpa'l'Hc.n~a. l:003' r.) ·~ ony~~iia'Hbl ~ npenpH.H'1'8X 
H coo6111eaHHX OHBH~ t ' . , , . ,. . . . . . . • . 

Il.y6JIHK8IUIH. OcHOBHlie pesyJILTBTbl nzccep'l'BUHH ony6JIHKOB8Hbl B 8 
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C'ffi:fKTypa H 06i>eM llHCCepTBUHH. ,llHccepTBUHH COCTOHT HS BB8ll8HHH, 
IlH'l'H rJiaB H 58KJIDq8Hl!JI, conepJKHT 124 CTPSHHULI M8WHHOilHCHoro T0KCT8, 
B TOM qHCJI8 36' PHCYHKOB, 32 T86JIHtnl, 3 IlpHJIOll0HHH H 6H6.JIHorpaqiHqecKHI 
CimCOK JIHTepaTypbl HS '72 H8HM8HOB8HHI. 

,~ ," ABTop 5811LHlll88T: 
~' l) Ilporp8MMH08 o6ecneqeHH8 lt1lll. 8BTOM8THSHPQB8HHOI CHCTeMbl HSMe

peaHH H Yllp8BJI8HHH OlltHllWTeJieM 6oJILmoa Ilp0H3BOnHT0JILHOCTH THil8 
RI'Y 1600/4,5, c IlOMOll!LD KOTOporo DOJIHOCTLD pemeH BOilpoc 8BTOM8'1'Hqec
xoro c6opa H npencTBBJieHl!JI nanHHx B yno6aol qiopMe oneparopy B npouec
ce HSMepend_ H YilJ)8BJI0Hl!JI YCT8HOBKOI. 

2) .Al3TOM8THSffPOB8HHYD HSM0pHT0JILffYD CHCTBMY ltJlJl npoBepKH CT8THqec
KHX Il8p8M0'l'pOB aa CTeane Tpex nepHOllOB MOU0JILHoro CBepxnpoBonH111ero 
CHHxpo'l'pOH8 aa OCHOBe MHKpo-3BM. 

3) MoneJ.11, CHCT8Mbl Yilp8BJI8HHH HCTOqHHKOM TOK8 ltJlJl CBepxnpoBOnH-
111el MBrHHT~ol CHCTeMH, aa OCHOB8HHH KOTopoA npoBepea 8.JirDPHTM pa60Tbl 
H HSMepeH!:,1 H8KOTOpble OCHOBHble napSMeTpbl HCToqamta. 

4) MeTOnHKY BBTOM8THS8UHH TeMnepa'Typaux HsMepeaHA B UHanasoae 
4,2 - 300 KC O'l'HOCH'l'eJILHOA ToqaocTLD ~% C IlpHM0H0HH0M MHKponpouec
copaol CHCTeMbl. 

5) Me'l'onHKy pa6oTbl B 1)88.JILHOM Bp8M0HH MHKpo-sm Ha OCHOBe HC-
IlOJILSOB8HHH YHHBepC8JILHOro Bp8MHsan81l111ero MOeyJIH. 

OO.n;EPJEAID1E PAID'ill 

Bo BBeneHHH IlOK8S8H8 8KTY8JILHOCTL cosnaHHH 8BTOM8THSHPQB8HHblX 
CHC'1'8M CB8pXIlpOBOnHIIIHX YCKOPHTeJiefl lJ,JIH sanaq HSMepeHHH H ynp8BJI0HHH. 
CiJioPMYJIHp0B8H8 Ue.JIL pa6om, OTMeqeaa ee HOBHSH8 H Ilp8KTHqecKaH uea
HOC'l'L, nepeqHcJieHbl OCHOBHbl8 IlOJIOllteHHH, BblHOCHM!le aa S811lHTY. 

B nepBoA rJI8Be "3anaqz c6opa HH(p()pMBUHH H Yilp8BJI8HHH B COBpeMeH
Hl:,IX ycxopH'l'eJILHblX KOMilJI0KC8X" paccMOTpeaa CTpYKTypa 8BTOM8THSffPOB8H
HblX CHC'1'8M pHna KPYDHHX YCKOPH'l'eJiel. CiJioPMYJIHpoB8Hbl OCHOBHHe 'l'pe6oBa
HHH K 8B'l'OM8'1'HSHpoB8HHOfl CHCTeMe H C ToqxH speeHH 8THX 'l'p860B8HHI 
p8CMO'l'p8Hbl OTJIHqWI, KOTOpb18 BHOCHt' B CHCT8MY. HCilOJILSOB8HH8 CBepxnpo
BOnHmel MBrHH'l'HOI CHCTeMbl. 

. YcxopH'l'eJILHbll KOMilJI0KC COCTOH'l' HS H8CK011LKHX DOUCHCT8M: HHllt0KUHH 
nyqxa, DH'1'8Hl!JI MBrHH'l'HblX 8JI0M0H'l'OB, ycxopeaHH nyqxa, BBKYYMHOI non
CHC'1'8Nbl, noncHCT8Mbl nH8rHOC'l'HKH, BblBOUB nyqxa H 8BTOM8'1'H5HpOB8HHOI 
CHC'1'8Mbl • .Al3TOM8THSHpOB8HHYD CHC'l'BMY YCKOpHTe.JIH X8paK'l'0pHSYD'l' CJI0nYI>
lllH8 Il8p8M8'l'pbl: CJIOllHOC'l'L, MOnYJILHOC'l'L, IlpOTHllt8HHOC'l'L, eaneimOC'l'L H 
~8K'l'HBHOC'l'L CBHSH oneparopa C o6~0K'l'OM. CJIOlltHOC'l'L onpeneJIHe'l'CH, B 
CBOD oqepeitL, '1'8KIIMH xapax'l'epHC'l'HKBMH, K8K B0JIHIJHH8 IlO'l'OKB HH(p()pM8-
UHH I Ct) , qzCJio HSMepH'l'eJILewc H ynp8BJISllllltHX KBH8JIOB M 111. • Mc• KOJIH-
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gecTBo 3anag H3Mepemm n ynp8BJieHWI Arn, Ac, cpenHmi It.JmHa H3Mepn

TeJll>Hofl n ynpaMmiutefl nporpaMMbl Pm, Pc• 
YCKOpllTSJill, HCllOJlb3JilUU'l8 SIBJI8Hll8 CBepxnpoBOUllMOCTH, OTJillgBDTCH 

OT YCKOPHTeJie! M8CCHgeCKllX B TeXHOJIOrHgecKHX, KOHCTpJK'l'llBHliX H KO
JIHqecTBSHHYX nap8MeTpax. ABTOM8TH3npOB8HH8H CllCTeMa ycKOpH'1'8nbHOro 
KOMllJI8KC8 co CBepxnpOBOUHUU'IMH MarHHT8MH UOJllltH8·BYllOJIHHTb UBe' 3anagH. 
Bo-nepBHX, OHa UOJllltH8 o6ecnegllTb nygoK C 38U8HHHMll nap8M8Tp8MR ll,1IH 

~ll3llgecKHX 8KCDepHM8HTOB,K8K H B MaccngeCKllX YCKOPHTenHX. BO-BTO
pux, OH8 nonllt!Ia llOMOgb llCCJI8UOB8Tb KOMMSKCHOe llOBeneHHe BCSX non
CHCTeM B p83JmgHYX pelltHM8X C UMLil 6onee ~8KTllBHOro HCM8UOB8HHH 
YCKOPHTenfi, IlOCKOJILKY OTCYTCTBYST OllYT _p860TY C T8KHMH YCT8HOBK8MR. 
HoBHM 3Jl8M8HTOM YCKOPHTMefl co CBepxnpOBOUHUU'IMH MBrHHTBMH HEnH8'1'CH, 
CHCT8M8 KpnoreHHOro o6ecnegeHllH. Kpnor8HH8H CHC'1'8M8 npencT8BM8T co-
6oft OTHOCHTMbEIO CJIOlltHHft T8XHOJIOrnqecKd KOMllJISKC. 0Ha pa60T88'1' B 
p83Hl:lX pelQIMax, B TOM qncne B pelltllMe OXJI8XU8HllH npH BUMDqeHHoft 
CBepxnpOBOilHlll8fl MarHHTHOfl CllCTeMe. M3 8'1'llX coo6paxeHd ee pa3pa6am
B8DT K8K 8BTOHOMHJD noncHCTBMY, BKnDgag ee 8BTOM8TH3HPOB8HHYil CHCTe
My. 

KoHCTpYKTHBHHe oco6eHaOCTll, o6yMOBII8HHli8 pacnoJIOX8HH8M CBBpX
npoBOUHUU'IX M8rHHTHliX o6MOTOK B 1qmocTaTe, BIIWID'l' H8 KOH~Hrypaumo 
CHCTSMH nepenaqn naHHYX H CHCTBMY npH8MHHKOB ll nepenaTqHKOB HHqJOpMa
UHH. 3TH ~TopY HYXHO yqHTHB8Tb llpH BH6ope CTPYKTYpH CHCT8MH Cue
JILIJ MHHHMll38Ullll llOTOKOB HH~OPMBUHH B 8BTOM8Tll3HPOB8HHOD CllCTeMe. 

Bo BTopott rnaBe llCXOll/I H3 OCHOBHWC xapaKTepHCTHK H napaM8TpOB 
MOU8JlhHOro CB8pXllpOBOitHill8ro CHHXPOTpoHa (llienaeB M.A. H np. Ilp08KTHli~ 
napaMe'l'pH MOUSJlbHOro CBepxnpoBOitHill8ro CHHxpoTpoHa OIDilf. JJ.y6Ha, 1983, 
Olliill: P9-83-582), npoBeneH nonpo6Huft 8Hanll3 naTqmcoB CllCTeMH H HCllOJI
HHTSJILHYX ycTpo!cTB C03U8BaeMoro B JIBS OIDIB YCKOpHTSM. ABTOM8'1'H3H
pOB8HH8H CHC'1'8M8 H3MepeHHfl H ynp8BJ.18HHH YCKOpHTeM UOJIXHa o6cnyu
B8Tb 0:: 400 H3M8pHTSnb!WX K8HMOB MO\. H <:::1: 50 HCllOJIHHTSJILHWC 3B8Hb8B 
ynp8BJI8HHH - Mc· BHnoJIHeHHl:lfl 8H8JIH3 K8H8JIOB H3MepeHWi ll ynp8BJI8HHH 
corJiaCHO BHllOJIHH8MHM ~Y.~ll.lIM ll03BOJlllJI BHUSJWTb M8nYDUU'18? OCHOBHWC 
sanaq HSMepeHllH - A l'Y\ 7I : , 
I) ll3MepeHH8 8MMHTYUH B!,ICOKOBOJILTHoro HMilYJILCa; 
2) onpeneJieHHB qiopMH HMilYJibC8 TOK8 (HCToqHmca HOEIOB, 8JI8M8H'l'OB Mar

HHTHott CHCTeMhl CHHxpoTpoHa, KoppeKTOpoB); 
3) H3M8p8Hll8 IlOCTOHHHWC H8npHX8Hd; 
4) nnarHOCTHK8 nytJKa (llOJIOX8HH8 no B8pTHKMll, ropH30HT8Jlll, llH'1'8HCllB

HOC'1'b); 
5) Bp8M8HHli8 H3M8p8HllH (HHTepBaJIH Bp8M8HH, qacToTa); 
6) ll3M8p8Hll8 T8XHOJiornqecKHX napaMeTpOB (T8MllepaTypa, BaKYYM, YPOBHH 

4 

4 

't 

DitKoro reJ1Hs H a3oTa, noncncTeMa Kpnoreaaoro o6ecneqeHHH); 
?) perHCTpaUHH M8CT8 nepexona HS CBepxnpoBOitHill8tt B HOpM8JlbHYil ~asy. 

IilJIH '1'8KX8 c4}opM]J1HpoB8Hl:l 5 OCHOBHHX sanaq ynp8BJI8HHH - Ac, 
38 U8ilUU'IX! 
I) 8HMOrOBY8 CHrHaJIH, H3M8WllllJUJ8CH BO Bp8M8HH; 
2) IlOC'l'OSIHIW8 H8npHX8HHHj 

3) ynpBBJllll011t1.rff Ron; 
4) Bp8M8HHOA llHTepBM; 
5) ynpaBJiliill!IHB CHrH8.1.ll,I ll,1IH noncncTew Kpnoreaaoro o6ecneqeans. 

IIoTOKH HHqJOpM8UHH ll,1lJ{ O'l'UMb!WX sanaq 6HJIH paccqn'1'8Hli no qiop-

MYJIB N 

Ij (t) = i lij t. {t~ i (i) - tt-1 i o > 1, _ 
rne N - qncJIO HH'l'BPBMOB nsMepead Ti= ( loi , i-1i); i:: 1, N 

(I) 

Iij = fij Lj - BeJIHqnaa noToKa nmpopMaunn j -oA sanaqn aa HHTep
BMe Ti ; f q - qacToTa onpoca; Lj - ~HHa Kona coo6111eHHH OT j -ofl 
sanaqn; htt(t) - ennHnqHafl ~YmtnHH. PesyJib'l'BTH pacqeTa ll,Jllt Bcex 
nepeqncneeHwc sanaq HSMepeaHH H ynp8BJI8HHH npHBeneaY Ha pnc. I H 2 
COOTB8'1'CTB8HHO • 
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Bb!6pocbl BeJill'llIHbl IIOTOKa 1IHl1)0PMa.Wlli Ha~a.IOTC.fl B 1IHT8p:sarrax 

:speMeHH T2 z T5. OHH paBHb! IMaKC = IBO R6aflT/c npH cpeUHeM noToRe 

B czcTeMe I = 75 R6aflT/c. IloTORli HHg}OpMBIUfH paccqzTaHbl l1,1ISl MliHli
M8JIIiHofl Jt}IHTeJU,HOCTH IUIBJI8 ycRopzTeJIJI T = 7 ,39 c, ROTopaR, B CBOJO oqe
peiu,, sanaeTC.fl HCno~1,3yeMblMli liCToqHRR8Mli TORa M8rHli?HOfl CliCTeM!l. 

C yqeTOM ROHCTpYKTHBHb!X oco6eHHOCTefl MoneniiHOro CBepxnpoBonsmte
ro CliHxpoTpoHa 611Jla Bb!6paHa CTpYRTypa 8BTOM8Tli8liPOB8HHOfl CliCTeMbl C 
pas6lieHlieM no ~YHRUliOH8JU,HOMY npli8H8KY Ha noncHCTeMbl, pemaIDllll'le onHo
Tliil!We sanaqll. Ha OCHOB8Hlili pacqeTa noTOROB liH~pM8Ulili li napaMeTpoB 
nocTynHl:lX 313M {nponycRHM cnoco6HOCTI, no nporpaMMHOMY R8H~ paBH8 
IOO R6aflT/c) npli paspa6oTKe CTpYRTYPHOfl cxeMl:l Bl1IllenepeqHcneHHble 88-
.n;a'lli crpymmpoBrum B '1eTb!p8 IlO,IJ;CRCT8Mbl, llpRBe.n;eHHbl8 B Ta6Jm
ue. McKJ110qeHHeM .fIM.fleTC.fl RplioreHHM CliCTeMa, ROTOpaR He CB.fl88Ha C 
U~OM YCROPliTeJIJI li COCTa~eT nonHOCTI,JO ll80nlipOB8HHYJO SBTOHOMHYJO. 
noncllCj~· CTpYRTYPHa.fl cxeMa 8BTOM8TliSlipOB8HHOfl CliCTeMbl noRasaHa' Ha 
pliC. 3 • 
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PH:c. 3. CTpYKTYPHa.fl cxeMa 8BTOM8TliSHPOB8HHOfl CliCTeM!l Monem,Horo' 
CBepxnpoBonsmtero CBHxpOTpoHa. 
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Ta6Jrnua. XapaRTepliCTRRli CHCTeMbl liSMepeHli.fl li ynp~eHli.fl 

IloTOR liHg)OpMa- ·.nirn Ten1,..:. KonliqecTBo 
.liJi THn sanaqH Ulili 2c t) • HOCTl> liH- R8H8JIOB 
n n R6aflT C TepB8JI8 Mth+ Mc 

T IM8KC 
npHeMa 
IM8RC'MC 

I. HsMepeHHe z ynpaMeHHe 42, 7 II9 20 4I 
MarHBTHOfl CllCTeMofl (nHno-
nn} RBanpynonH, RoppeRTo-
pH• . 

2 • .l(llarHOCTRRa ny~a li OUHO- 2b,I 80,3 40 274 
RpaTHHe li8MepeHHR li ynpaB-
ReHHe B UllMe YCROpliTeJIJI. 

3. TeXHonorHqecRHe HsMepeHHR O,OI O,I3 - I02 
(TeMnepaTypa, B8RYYM, 
ypoBHli lKHURoro asoTa, -re-
RBR). 

4. 06GnyllllB8Hlie RplioreHHOfl 6,3 6,3 - 38 
CBCTeMbl. 

Ilpen8Jll,Hble BMliqliHbl 74,II II9 20 455 

TaRBM o6pasoM, HS 8H8~lisa CTpyRTYPHOM cxeMH c~enyeT, qTo B 
nepBYJO oqepeiu, Heo6XO!lRMO npoBeCTli MoneRlipOB8Hlie 8BTOM8TliSHpoB8HHOfl 
CliCTeMH l1,1ISl HCnHTaHlifl M8rHliTHOfl CHCTeMH, ROHCTpj'RUlili RpliOCTaTa H liO
HonpoBona B pa6oqlix YMOBBRX. C zcnHTaTen1,Hb!Mli pa60T8Mli Ha CTeHne li 

B naniiHeflmeM C BRCllRJ8T8Ullefl YCROPBT8M 611Jl TaRxe CB.flsaH sanycR Mom
Horo reRHeBoro OlKliXliTeJIJI li Monenli CliCT8Mbl ynpaMeHB.fl liCTOqHRR8Mll nli
T8HH.fl MarHliTHOfl CliCTeMH. PemeHlie STliX sanaq liSnoxeHO B nocnenyJOmHX 
Tpex rRSBax nHccepTauHH, 

JJ,7m npoBepoqHHX liCllb!TaHlifl 611Jlli co6paHH Tpli HS 24 perynRpHHX 
nepHonoB YCROPliTeJIJI (llienaeB M.A. H np. Tpli llpOTOTlinHHX nepHona err 
M8rHBTHOfl CHCTeMH. OIDlli, P9-82-383, ,Uy6Ha, 1982). ABTOM8Tli8BpOBBHHHfl 
CTeHn IJ.}lll BX ROM!lJI8RC,Ofl npoBepRH onHC8H B TpeTiiefl r~aBe. OH BHnon
H.fleT CRenyDmne sanaqH 21: npoB8pRY oTneniiHHX CHCTeM MarHliTHOfl onTB-, 
RH lOTRJ):OHJIIXllliX nHIIonefl, q,DRYCliPYDmHX li neq,c>RYCliPYDmHX RHHS), li8Me
peHne ~opMH TORa, TeMnepaTypH, B8RYYM8 H cnezeHne 88 o6paSOB8HHeM 
HOpManiiHOfl ~asbl B sneMeHTax M8rHliTHOfl CliCT8MH. CTpyRTypHaR cxeMa 8B
TOMBTB8BPOB8HHOfl CliCTeMH CTeHna noRaaaHa Ha pHC. 4. 

JJ,7m cTeana 6HnB paspa6oTaHH qacu pe8JIIiHoro BpeMeHH c qeTRpiiMSI 
pelltHMaMB B'MepeHB.fl Will sanaHH.fl (o,IUIHO'lHOro 1lJill IIOBTOpHoro) liHTepBB
~a BpeMeHH 31. TaR~e 611Jl paspa6oTaH COOTB8TCTBYD,~ liHTepqieac l1,1ISl 

oprBHli88UHB R8HMOB liSMepeHHR 8HMOrOBHX BeJIHqBH 4 • Bua paspa6oTa
H8 MeTonmta 8BTOM8THSBPOB8HHHX B8MepeHlifl B mHpOROM nHanasoHe TeMnepa
TYP OT CBepXHliSRHX - 4,2K no 450K c TOqHOCTI,JO ~ I% B o,MaCTB Rplio-
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re1urax TeMnepaTyp, H ~ 5% B 06.naCTH 300 K H J3liJD/5/. ,unJI HsMepemm 
TeMnepaTypH HCDOJILSOB8HH TepMopesJIICTOpli THD8 TOO, KMH6poBoqH8JI sa
BJIICHMOCTL Il,)111 KOTOpllX ODJIICHB8eTCJI CTeneHHHM pHllOM. llnJI IlOHCK8 KOaJ)
~1/IUJIIeHTOB pana HCDOnSOB8H MBTon HaHMeHLmHX KB8np8T~B C YMOBH8M MH
HJIIMIIISSUHH CJMMl,I ImanpaTOB OTHOCJIIT0nHHX OTRJIOH8HHR 

~ f- [ Toi - Ti ]2 _ 1,1 H (2) 
QOTl-1 L T,. M , 

l•i Ol 

rne Toi - T8MD8-

q,.c. ~ ~ 11 n ~ I paTypa KMIII6poBoq-
HOfl TO'lltH, HSMS-

IAUB peHHSJI C IlOMOl!lblO lJ.B. T.MMn 
11115"4~ YPB o6pasuoBoro TepMo-

I 
rTl1 ~ MeTpa C ToqHOCTLD 

C"111>'-"1Mn. 
<{ 0,5%. TeMnepaTypa 

a: I: Ti < ~ onpen8JI.R"JlacL 
3' 
2< C DOMOIJlI,D CT8D8H-
>, " ..0 

). 
0.. s 'C HOro pana. IIpH HC-s :c 
D. 0 < ... D. 0. DOJILSOBBHHH Il,)111 u>-
s"" I-
1...U 0 MHHHMi!SBUHH CYMMH "'-= ::s;: Q. (T) 

!--~ 
:~U_id I 
I '"" I 
1,;f~ I 
too.. I t~e I 
lwu I 

L"-u_J ___________ _ 

'- KB8np8TOB OTHOCH-<( 

nnJY-4c3 I: '1'0nHHX O'l'RJIOH8-

03:Y-4C4 ad BM8CTO 06HqHo 

KJ<i-!-"1 Ilp11IM8HJl8MOI C.YMMH 
KB8np8TOB a6COJillT-
HHX OTRJIOHead 6H-
Jio DOJI.Yqeao ynoB-

PHc. 4. CTpyKTypHaH cxeMa CJIICTeMH Il,)111 DpoB8pKH JIBTBOpllITMLHOB 
DpoTOTHDHHX nepHonoB. 06osHaqeHHe: ~ - JIIHTep- ODHCaHHB KMJ116po-
~eac Il8~paTopa J/1 ~ToCqHTHB8T8JIJI, fil03 - IIIHT8p- BOqHofl SSBJIICJIIMOC-
~eflc UIII~poBoro BOnTMeTpa, 1IPB - qacH peMLHoro TH IlOJIHHOMOM C 
BpeMeHH, I'TH - reHepaTop TaxToBHx HMDYJILCoB, KKH - h= 5 xo84Ki>HUHeH
HHT8JIJIJIIreHTHHfl KOHTPOJl1I8p xpeflTa, H.T. - IIICTOqHHK TBMH npH OTHOCH-
'IDKa, cI>.C.- ~TocqllITHBaTen, U.B. - UH~poBofl TenHol ToqHoCTIII 
BOJIL'l'M8Tp. 1% B UBJIOM nHBna-

soae. 0DHCBHH8 
KMH6poBoqaofl_S8BHCJIIMOCTIII C'1'8Il8HHHM panoM BHrOnHO III C TO~H speaHJI 
06pa60TR11I pesyJILT8TOB HSMepeaHJI, DOTOMJ qTo ItJl/1 BHqJIIMem IIICilOJil,Sy
IOTCJI 'l'OJILKO DpoCTBflmHe apl'$-!8'1'11Iqecx11Ie onepBUHH ( MOllteHHe, BliqllIT8HH8, 
YMHOE0HH8, neJieH11Ie}, qTo DOSBOJIJI8T o6pa6aTHB8TL pesynTam B peML
HOM Bp8M0HIII. 

8 

CJieeylOll!HM aJieMeHTOM 8BTOM8TJIISJ1Ip0BBHHOI CJIICT0MH CBepxnpoBoll,llmero 
ycxopHTBJU[ SIBJIRBTCJI CJIICT8M8 nHarHOCTHKH III ynpaBJieHJIIJI reJIHBBHM Ol!WllUI
TeJieM, KOTopaa ODHCBHB B qeTBepTofl rJiaBe. llnJI ynpaBJieHHJI KpHoreHHOR 
rMHeBott YCT8HOBKOR THD8 W; 1600/4,5 6HJia paspa60T8H8 MHKponpouec
copHaR 8BTOHOMH8JI CHCT8M8 61. Ilporp8MMHoe o6ecneqeHH8 Il,)111 aTol CHC
TBMH HanncaHo Ha acceM6.nepe MHKponpoueccopa In te L 8080 H saHHMaeT 
28,5 K6ai!T. B nporp8MMH08 o6ecneqeHH8 BXOll,IIT nporpaMMH CJIICTeMHOro, 
611I6.n11IoTeqHoro TIIIDa: ap11I~BT11IqecKJ1Ie nonnporpaMMH, 06CJiylKJIIBaHJ1Ie HHTep
~ettca UBBTHoro TMBBllSOpa, JIJIIH8AH8J'l perpeccHR, TeCT D8MlITJII o6mero 
06'.t,eMa 10,5 K6aAT H nporpaMMH IlOJILSOB8TeJIJI, CDBUHMLHO H8DJIIC8HHH8 
Il,)111 yCT8HOBKH: c6op naHHHX, o6pa60TKB naHHHX III BHqJIICJieHHe pesyJILTa
TOB, npenCTaBJieH~e pesyJILTBTOB, nHMOr, ynp8BJI8HH8 YCT8HOBKOI o6~e
MOM 18,5 K6att!7 • CTpYRTypa oprBHHSBUHH nporpaMMHoro o6ecneqeHHJI 
YCTBHOBKH npencT8M8H8 Ha pnc. 5. 

¢0Ho8a11 3aJava 

coo5°U{eHue 
oneparop:r_ 

SbtXOO 

OOCfl!J:,U:U 8aHue npepb18aHUU 

PJIIC. 5. CTpYRTYPHBR CXBMB nporpBMMHoro o6ecneqeHJIIJI CIIICTeMH 
0 llWllW TBJIR • 

cliyHKUJIIOHSJILHO nporpaMMH IlOJILSOB8TeJIJI MOlRHO pasnMHTL Ha IU3e 
OCHOBHHX rpynDH: nporpaMMH ~HOBOR sanaqJII III nporp8MMbl o6CJIYXHB8HJIIJI 
npepHBBHHfl. K nporpBMM8M ~HOBOA sanaqH OTHOCJIITCJI o6pa60TR8 III BHq11Ic
JI8HJII8 pesyJILTBToB, IIIX npencTBMBHHe onepaTopy III nporpaMMa nHMora. B 
aTIIIX nporpaMMax cocpenoToqeHH Bee BHqllICJieHHR, cBRsaHHHe c o6pa6oTKott 
pesyJILTBTOB npH HCilOJILSOBBHHH Ha6opa ap~MBTIIIqecKHX nonnporpaMM c 
MSBBDmeA sanaTofl. IlOJIHOe 06CJIYl!WB8HH8 OnHOro HSMepeHJIIR B cpenHeM 
COCTBMReT ~ 50 MC. B nporpBMMl:l 06CJIYlltllIB8HIIIR npepHBBHHll BXOll,IIT: 
nporpaMMa c6opa naHHHX III nporpBMMa ynpBBJIBHJIIR ycTaHOBROD. B aTHX 
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nporp8MMBX nnJI llp8IlBBPHT8JihHOR o6pa6ontH nBHIWX HCllOJU,3,YDTCJl TOJU,KO 
onepamrn, OCHOBBH!llle HB HCllOJIHSHHH MBIIIHHHHX KOMBHn Mmtpo-31N ( THllB 
ADD, COMP,MOVE H T.n.) c USJII,IJ nocrnemtaMBKCBM~Horo 6HcTpo-
ne!cTBWI. 06CJIYlllm3BHH8 OnHOro npepl:lB~HHSI B cpenHSM COCTBBJtlieT~ 3 MC. 
YKB38Hllll8 Bp8M8Hllll8 napBMeTpS nporpBMM llOJIHOCTDD o6ecneqHBBIJT HX llpH-

M8H8HH8 B peMhHOM BP~MSHH. IlporpaMMa c6opa naHllllX conepuT nonnpor
PBMMY 06HOBJI8HHSI 6y~epa naHHHX, KOTopaSI roTOBHT nnJI nporpBMM o6pa6o'l'
KH B KaqecTBe BxonHHX ztaHllllX pesyJihTam nocnenaero HSMepeHHSI. TBKBSI 
opraHH38Ultll o6ecneqHBaeT c6op IlBHllllX H ynpaMSHHe B KBXItOM UHKne H3-
MepeaHSI H83BBHCBMO OT BHna (p()HOBOR sanaqH. 

IlocnenHSISI sanaqa, KOTOpaSI 6wia pemeHa B pa6oTe, CMSaHa c yn
pBMeHHeM HCToqHHKBMH llHTBHltll YCKOpHTeM. Oaa OllHC8H8 B llSITO! rJIBBe. 
,lJ,Jm: llHTBHltll CBepXDpOBOztfillle! MBrHHTHOR CHCT8Mli npeeycMaTpHBBIJTCSI ItBe
H8IlU8TH~83HHe THPHCTOplllle HCTOqHHKH TOKB. 

CHCTeMB llHTBHHSI CBepxnpoBOZV'IlllHX MBrHHTOB SIBJISieTCSI OilHO! HS 
BBXIWX CHCTeM YCKOPHTenSI H llOTOMY ltJIJI npoBepKH ee pa6oTocnoco6HOCTH 
H H3Mep~HHSI OCHOBIWX napaMeTpOB, R KOTOpsM OTHOCHTCSI B8JIHqHH8 llJJII,CB
ud HS HHXHeM (HHJteKUHSI) H B8pXHeM (BHBon) MBTO, CTa6wn.HOCTD llOBTO
pea~ BMHqHHH TOKB Ha MBTO, 6sna cosnaHa MoneJII, CHCTeMH ee ynpaMe
HWI 81. CTpYKTYPHBSI cxeMa CHCTeMH npenCT8M8H8 Ha pHc. 6. 

Puc. 6. CTpYKTYPHBSI cxeMa MonenH ynpBMeHHSI HCToqHHKOM 
TORS. 06oseaqea:wI: Tp - TpaHC(p()pMaTop, BT - TMpHCTOplllle 
MOC'l'li, .Ill' - naTqHK TOKB, .lice - naTqHK o6pBTHOR CBSI3H, 
CYT - CHCT8M8 JllpBMBHHSI THpHCTOpOB, YI - YCHJIHT~, 
Y2 - CPBBHHB81J11!88 YCTpo!CTBo, llPB - qacs p8MhHoro Bpe
MBHH, HB - HHTePI>eRc BOJII,TMerpa, Bax.Per.- BHXOnHOR pe
rHCTp, YKK -. YHHBepc~llllfl xpeRT-KOHTpOJL7lep. 

IO 

CJi_CTeMa BlillO_JIHe.Ha ,T~HM 06p11::ioM, qTo nos1,30Jlll:e:r ynp9.!3JI11:r,~ 1IpToq::
Hill:COM aJIH no BHXOHHOl'.lY :XC>KY ~ 1:10 8,I'O ,\IPO,H3:SO!l90fl J . ,B 8!ll3JIC~9c~ 
-'.fH OT HCllOJII,SJeMoro !{aTqHita HB B~Oll8 • C,HCT~Mll ll03B\)JIJI8T _r~HepHp0~_!3Th 

TCllt c,.m;i~o.R <PO_PMS •.1:3 aar_p;Y~Ke ( :ry~,r_o,~_r,,llajt ~J!l,9 p ~YM!l :!!Jl~To -~ 
ll.!IBB~l™.H nepexoqa~~)., .~.!! .9!l~9~,P~M~~!l.9r-t HS,!;18_P8JilIH ~eO!lH¥.~ ·B~~~H~,
One_pa_Top p6!Il8eT9~ c 9Hc;r~MD.fl 1:1c1:1.~o~M RC>M_llHit,c A91'.l9.~ ~9.:r.o_P!l.X _lll9~0 

31:lilBBBTD HaqSJII,!llle .IIap_~er_pu, .H.?t-"ew.:t;rh ,Pel!U!M H_S,lllepe,H.H,l .~ ~.9!',Ht'l> 
,PSS,:Y.lll,TBTH~ ~ C~CT~Me ~9~Cl~3Y8TCH ~po::-8!:fd ~~~p C J,~}!Be_p9~!>!f¥.M 
KOHTpoJL7lepoM xpettTa. C llOMOll!I,D YCTBHOBRH 6snu onpeneJiel{l,I cneeymue 
n_ap~eT~: ~O!l~~~~e ,\IY~C~ ~~ ~~P.iHeM',H H.H~eM' D.JISio:: RO'.f·O~oe 
COCTBBJV18T 87 .H ,70 nB. 'cooTB8TCTB8HHO' H CT86HJII,HOCTh llOBTopeHitSI TO~ 
KB HB llJIBTO. KOTOpBH HBXOilHTCSI ~ npeneJIBX + o~_i%. - . ' ' - ,, .. 

~· . . .. ·- .... ~-. . ' ,., ' ' ., .. ,., - ' 

B 3BKJIIJqeHHH C(p()pM,YJIHpOBBllll OCHOl31llle' BSBO!Xbl BlillO_JIHSHHOfl pa6oTH: 
;rr Bl,inOJIHSH - BHBJIHS CTp,YK;ypli ~TOM~THSHl)OBBHH~ CHC~8M CBBp~'... 

npOBOitJIDlHX YCKOPHTSJII,IWX ROMllJI8KCOB. 0TM898Hli OTJIHqHJI, . ROTopse' B'Ho-:
CHT HCllOJih30B8HH8 Kpj!oreHHOfl T8XHHKH - B OCHOBHlie TpeCSo:sa~~SI ~ ll_?P.a~ 
M8Tp8M BBTOM8TH3.~pOB8H~ ,C!1.C'.f8M. 

2) BlmoJIHeHa ItJiaccHwm<auHSI sana9 HSMepeHWI H ynpaMeHHSI MO'.'" 
neJII,Horo CBepxnpoBO Itlllll8J:'O CHHipoTpoaa, , KOTOplifl cosnaeTCJI -~ .1Ia~Ol)8TO
PHH BscoKHX aHeprH! O<n.e!(HHBHHoro H!ICT_HTyTa stnepHHx HCCJI!3}_lOB1:1!1H111 
paccqaTallll llOTOKH HHq)OpMBUHH 8BTOM8TH3HpoB8HHOfi CHCTSMH H npennozeaa 
CTpYRTYpHBSI CX8M8 8BTOMBTH3HpOBBHHOa C_HC'.J.'8Mll. 

· 3) Paspa6oraHa _H llpHMeHeHa MeTOllHKB TeMnepaTypHHx ·asMepeHH! B 
IlH8ll830H8 TeMnepaTyp 4,2 '.'" 300 K C OTHOCHTSJII,HOfl ToqHOCTLJO,....., I% H 
cosnaHa BBTOMBTHS_HPOBBHHBSI CHCT8M8 H3MepeHHfl C MHRponpoueccopoM. 

4) CosnaHa aBTOM8Tli3HPOB_!3HH8SI CHCTeMa nnJI npoBepKH CTBTHqecKHX 
napBMeTpoB Tpex nepaonoB MoneJIDaoro CBepxnpoBOn.filllero CHHxpoTpo,f!a. 
BtlnoJIHeH!llle cTeHnoBHe HsMepeaHSI nosBoJIHJIH onpeneJIHTh KOHCTPYKUHIJ . .. ~ ' . - . . - . . . .. ~ .. 
KPH_OCTaTa C~HxpoTpoHa. 

5) Pa,spa6.o;r£1Ho M,BT8MBTHqec,Koe 06,ecneqemrn 1:tl1II _?,:B;roMa,T1<1s1ipo:aaH
Hofl CHCT8.Ml1 HSM,8P8Hpl H ynp_tU3Jl8Hl,fJi o~~H'.J.'8.7!8M ~OJihWO!! llPOli3BOIUif8JI_~:
HOCTII. ~eme,H BOllpOC ,8,BTOMBTWJSCKOrO c69pa .llBHHli?( Ii Ilp8!tO,g'.l'W3Jl_8!1,~!!l[;B 
yno6ao! <POP:M..e onepa,Topy B .npo~ecce HS,Me~eH~ H YI.IPfM3Jl8,HM Y9'.l'~P;e~p!'. 
B P,E.l~P.a.6oTa,!l!IOe llporpaMMHoe o6ecJie'!J.ef:1,H.~ !3~.1¥,tT PJ>P_I'p~ ~¥~.~w~_e~:
H_oro, p.HCJe~a,o_r.o '.l'i1!(II8 .H np~a,!{HliS npo~p~_. O.~~ .o.6'.f,~!d ,.i::rpo;rP.SMMl,l~ 
ro o,6e,cIIe9ea.w_1,, )COT9poe HBll.H_caeo Hl:I _acci~~ep_e, f9~'.l'?BJI.f!c9'.1' g~,§R.9~:r
. . .. 9) ,qo,,;a,,'iw ,MO.¥.e.~ CliCJ,~Mll ,vnp_~JI8,l,{_H_Ji l~'.1'9~\I!K_ClM .~H.JrW~~- ,9J,9,PJC.-:
,l:1;1)9AO.~~» !ll.li1F¥.H,'.l'H,ajt C,J,\CT~ c li_c_!:ioJµ,~OBl:IHl,f_8M W!K.Il91\PO¥e,9,99,go_~.- #,E.1 
O.CA0'3.S ~;9~ ,C,¥CT9r.lbl ,~!pl!{ D.ll0f1_8_P,_8,lll;l :8.-!I,r.OP.H'.l'L!_l;l p!:1~()~ H_CTO~\;l.~dp ~ E,~ 
M,,ep_e,11~¥ .~1 ,9,cH,SW.~.e IIa,p~eTp11_. 
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OCHOBHlie pe3yJU,T8Tl::I IlHCCepTlllUUI ony6.nmtOB8Hli B CJieeylDIIUfX pa6o
Tax: 
I. F4JHMOB i.r., ••• , Typao H. l'I !Ul• ABTOM8TH3HpOB8HH8R CHCTeMa B 

npoeKTe Mone.JILHoro CBepxnpoBonRmero cnexpoTpoaa. OllilH, 
IQ-83-592, .Qy6aa, I983. 

2. Typao H., llle.JiaeB H.A. CTean n;.,m HcnuTaHHR cBepxnpoBonRmUx MaraH
TOB C Mmtpcnpon;eccopHUM ynpaBJieHHeM. - B KH.: Tpynu X MelltllYHapon
Horo. cHMnoanyMa no Rnepaoa MeKTpoamte, ,l(peanea, r,np, I980, T.I, 
c. 62-65. 

3. AH Cea ryK, Typ30 H. IlporpaMMHpOB8HHUe qacu .Pe8JU,HOro BpeMeHH B 
cTaanapTe KAMAK. OllilH, IQ-8I-I70, .Qy6aa, I98I. 

4. CalcpynuH lll.3., Typao H. Haorepcpeffc lffi-533 D;JIJI D;l'lcppoBoro BOJIHMeT
pa IUI5I3 B CTaanapTe KAMAK. owrn, IO-SI-138, .Qy6aa, I98I. 

5. namtoB B.H., Typao H., llle.JiaeB H.A., filnHH H.rr. fuMepeaHe TeMnepa
Typ B nuanaaoHe 4,2 + 450 Kc noMo~D Mmtponpon;eccopHoff Cl'ICTeMl,I 
B CTaHnapTe KAMAK. - B KH.: Tpynu 2-ro Cl'IMll031'1YM8 no npHMeHeHHJJ 
MHKpo-Smi H MHKponpon;eccopoB, BynanemT, 6-9 oKT. I98I, T.I, 
c. 225-233. 

6. AranoB H.H., ••• , Typao H. H np. MHKponpon;eccopHaR CHCTeMa ynpaB
JieHHR 60.JII,llil'IM re.Jil'leBUM OlKHlKHTe.JieM. owrn, PIQ-82-368, .Qy6aa, 
I982. 

7. AranoB H.H., BaaWieBa H.Il., CJienHeB B.M., Typao H. MaTo6ecneqe
Hl'le D;JIJI CHCTeMl,I ynpaBJieHHR 60.JII,WHM re.JIHeBHM Olltl'llltl'ITe.JieM. Olliill, 
IQ-83-357, Jf..y6Ha, I983. 

8. ,lLMHTpl'leBa E.A., ••• , Typao H. MoneJU, CHCTeMl,I ynpaBJieHl'IR l'I KOHTpo
JIR. HCToqHmta llHT8Hl'IR CBepxnpoBOztmllHX M8rHHTOB. - B KH.: Tea. 
noKJI. XI MelKeyaaponHoro CHMnoaHyMa no RnepHoil a.JieRTpomme, Epa
Tl'ICJiaBa, 6-I2 ceHT. I983, c. IOI. 

PyKOIDICI, IlOCTyIDIJia B 1'13'A8T8JII,CRl'lll OT'A8JI 
I4 weBpaJIR I984 ro'Aa. 
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