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1. Beet}eHue 

HecuoTpJI Ha ycnexu B pa3BBTBH wupokone'laTaJOIQBX 
ycTpoiicTB, TakBX, kak TeneTalnw unu naiHnpBHTepw, Bee 
eiQe BMeiOT 3Ba'leHBe B yCTpOiCTBa ne'laTB 1 0·16 pa3pJI,D.OB, 
ne'laTaiOIQBe TOnlokO IUiciiPW B BB,D.e CBMBOnOB. 0BB npBMe&JI• 
IOTCJI TOr,D.a, kOr,D.a BylKBa BhiCOkaJI CkOpOCTio Bhi,D.a'IB 6on1o
wux 'IBcnoawx uaccBBOB, B npe•.u.e acero B cnekTpoueTpBH, 
HA 3BM BnB B aBTOHOMHhiX aHanB3aTopax. 0.D.HBM B3 HaB6o
nee 6wcTpwx ycTpolcTB Takoro TBna JIBnJieTCJI uanora6a
pBT&oe IUiciiPOBoe ycTpolcTBO MD16-2 coaeTckoro npoa3-
BO.D.CTBa. fipB CkOpOCTB Be'laTB 25 CTpOk B CekyH.D.Y &a 
6yua.HYJO neHTY wupBHol 55 MM MD16-2 o6ecne'IBBaeT 
,D.emeBWI B 6WCTphli BlaiBO.D. IUiciiPOBhiX uaCCBBOB - cnekTPOB, 
BakonneHawx npu apeueHaou, aunnuTy.u.aou B .u.pyrax aaa· 
nB3ax. lle'laTaJOIQBI uexaHB3M MD16-2 .u.aeT B03MOlKHOCTJ. 
ne'laTaTJ. 16 pa3nB'IBiaiX 3HakOB /9; 8; 7; 6; 5; 4; 3; 2; 1; 
0; +; ·; . ; , ; I ; L-..1 ;/ B 16 pa3p•.u.ax, B3 kOTopwx o6w'IHO 
4-6 ucnonio3YJOTCJI .u.n• ne'laTB a.Q.peca /til! kaHana/ B 6 pa3-
PJI.D.OB - .u.n• ne'laTB co.u.eplK8uoro kaHana. 

B .u.auuol pa6oTe onucw:aaeTCJI TeXHB'IeckaJI peanulaiUIJI 
HA.D.elKBoro B uanora6apBTHoro ycTpolcT:aa .u.n• ynpaBJieHBJI 
ne'laTaJOlQIIM uexaHB3MOM MD16-2, Bwnonaeauoro aa BH· 
TerpanJ.HiaiX 3neMeHTaX B OpBeHTBpOBaHBOrO B nepBYJO O'le-

.: pe,D.Io Ha 6WCTphll BhiBO.D. IUiciiPOBiaiX ,D.aHBWX, HakonneHBWX B 
uuorokauan..uou auanu3aTope DIDAK-4000, AH-4096 u.u.py· 
rux auanorB'IHWX npu6opax. YcTpolcTBo no3BonJieT npou3-
BO.D.BTJ. ne'laTJ. .Q.Byx queen ua 10 cTon6uax B3 16. Depaoe 
'IBcno B 4 pa3pJI.Q.a npe.u.cTaBJIJieT a.u.pec, a ocTan..Hwe 6 -
co.u.eplKIIuoe no 3Touy a.u.pecy. TakBM o6pa3ou ocYIQecT
BDJieTCJI B03MOllaiOCTio ,D.nJI ne'laTaHBJI 10 4 - 1 8,ApeCOB 
C M&ICCBManJ.BhiM CO,D.eplK&HBeM 10 6 - 1. 
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B ocHoay npBIIJlBna pa6oTw ne'I&T&JOJQero :wexaHB3M& 
3a.DO>KeH YeTOJl ne'I&T&HB.B "Ha JJeTy", pe&.nB3}'101QBBC.B npB 
BenpepWBHOY JlBB>KeBBB ne'I&T&IOIQBX JCOJJec. 

Jinox-cxe:wa 3JJeJCTpouaoro ycTpolcTaa .QJJ.& ynpaBJJeHB.& 
ne'I&T&IOJQBM YeX&HB3YOY H& npBYepe BCnOJJio30B&HB.B C 
DIDAK-4000 noxa3aHa aa pac. 1. De'laTaHBe npoacxo.QBT 

L.: . 
u 

01 OAK 1 ' n · • 11 • • 11 • • u.n:. ~ 
Pac. 1. 

no CBrHa.ny, nocTyn&IOIQeYy B3 YBOrOK&H&JU.HOrOaHa.nB3&TO· 
pa. Caraa.n no.QaeTcJI a 6nox xo:waHAW KJi, xoTopwl 3anyc
IC&eT :mexTpo:woTop MD16-2. An• ne'I&T&BBJI BY>KBWX 3H&
xoa Be06XO.QBYW CBBXpOBB3Bp}'101QBe CBrHa.nW, COOTBeTCT· 

BYIOIIUie :JTBY 3HaiC&Y. Oaa npoB3BOJl.TCJI cneu&m.BWM 
CBBXporeaep&TOpOY Cr, CYOBTBpOBaHBWM B& O.QBOI OCB C 
ne'I&T&IOJQBM ICOJJeCOY MD16-2. CBBXpOBYnym.cw OT cr 
nmtpapyroTCJI 6noxo:w mB4tpa Topa III a xo.Q1- 2-4- 8. Wqpo
aaauwe coxpoBMnym.cw no.Q&JOTCJI no JCo.Qoaw:w moa:w KW 

H& pa3pJIABWe ICOYn&paTOPW Ki/KI· ·KIO /. K BBM nO.Q· 
.ICniO'IeBW: T&IOICe WBHW Jl&HHWX ,ZJ;W, no .ICOTOpW:M nepeBOCJITCJI 
,qaaawe OT DIDAK .QJJ.a ne'I&T&HBJI. Ko:wnapaTopw K I -K 4 
cp&BBBB&IOT .Q&BBw:e &Apeca, a xo:wnapaTopw: K 5 - K 10 -
.QaHBWe CO.Qep>KBMOrO B COOTBeTCTB)'IOIQIIX &.Qpecax. fipB 
TO'IBOM paaeHCTBe JCO.QOB, nepe.QaBHwx aa K i - xo:wnapa Top 
no nmaa:w, K i -xounapaTop cpa6aTw:aaeT, ero caruan yea-
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JJBB&eTCJI cooTBeTCTBYIOIQBY ycBJJBTeJJeu uoJQBOCTB YMi B 
npBBO.QBT a AelcTaae ne'I&TaJOJQBii 3JJexTpo:warHBT D3M. 3a 
BpeYJI O.QBOrO 060pOT& ne'I&T&IOIQBX ICOJJeC B IC&>K.QOU CTOJJ6J.te 
UO>KeT 6WTit OTne'I&T&H O.QBH 3H&IC. 3JJeiCTpOHBOe ycTpOBCTBO 
.AJIJI ynpaBJJeHBJI ne'I&T&IOIQBY YeX&BB3MOU OCYJQeCTBJIJieT 
T&IC>Ke npBHIUin "3anpeT HyJJeii" /HyJJB. CTOJIJQBe B CT&pmBX 
p&3pJI.Q&X, He HecyJQBe BH4tOPY&J.tBB, He ne'I&T&IOTCJI/. 

2. KoMaHOHblil 6.11oK /puc. 2/ 
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Pac. 2 

' De'laTaHBe ueo6xo.QB:woro :wacc&Ba A&HHWX H&'IBH&eTCJI 
C H&>KBY& ICHOniCB "ne'I&Tit" YHOrOIC&H&JIIoHOrO &H&JJB3&Topa, 
B pe3yJJitT&Te 'lero H& BXO.Qe 4 ICOY&HAHOrO 6JJOIC&nOTeHJ.tHaJJ 
B3YeHBTCJI c +5 B AO -5 B. Hanp.a>Keaae -5 B npBBOABT 
Tparrep T I a nono>Keaae "1 ", Tparrep T2 - B nono>KeHBe 
"0", a Tparrep T 3 - a "1 ". B pe3ym.TaTe pene :JnexTpo
uoTopa cpa6aTWB&eT B 3&nycxaeT 3JJeiCTpOYOTOp. 0AHOBpe· 
YeHHO C 3TBY CBHXporeHep&TOp H&'IBH&eT reaepBpOB&Tit 
CBHXpOBYDYJJitChl • TalC IC&IC 3JJeKTpOMOTOp He YO>KeT Cpa3y 
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aa6paTJ. Hopuam.Hoe 11Hcno o6opoToa, pa6oTa ne'llaTaJOII.lero 
ycTpOACTBa 6JJOICHpyeTC8 Ha 1,3 C, Ha Bpe:U8, ICOTOpOe He· 
06XOAJIUO 3JieKTpOUOTOpy AJI8 YCTaHOBneHH8 HOpU&m.HWX 
o6opOTOB. .6JJOICHPOBICa OC)'II(eCTBn8eTC8 llpH IIOUOJQH OAJIO• 
BH6paTopa BB 1 • 3a.QHHI tpoHT penaxcHpoaaHHoro o.QHo
BH6paTopou BB1 H:unym.ca npHBO.QHT TpHrrep T 2 a nono
lKeHRe "1"'. 3TO pa3pemaeT topUHpoBaHHe "K"·HUIIYJJJ.COB 
CRHXporeHepaTOpa AJI8 BW30Ba 11HCJI8. H3 aHaJIH3aTopa, a 
TaiClKe R AJI8 reHepHpOB&HH8 HMIIYnJ.Ca, He06XO.QHMOrO .Qn8 

.QBHlKeHH8 6yMBJKHOi JJeHTW, ICOTOpWi topuapyeTC8 O.QHOBB6 • 
paTopou EB 3 .Qo .QJJBTenJ.HOCTB 3,2 Me. Tax xax Heo6xo
.QHMO ne11aTaTJ. TOnltiCO IUiiPOBWe 3HaiCB, pa3p8.QHWe ICOUDa· 
paTOpW K i 6JJOICBp)'IOTC8 B BHTepaanax CBHXpOBMIIYllltCOB 
OT "K" .QO "10". 3TO OC)'II(eCTBn8eTC8 llpB IIOUOIIUITPBrrepa 
T 3 , ICOTOpWi ynpaan8eTC8 CBHXPORUDym.caUB "K"B "10". 

De11aTaHae npeKpaJQ&eTc• nocne B3UeHeHB• noTeHIUiaJJa 
H& BXO.Qe 4 OT ·5 B .QO +5 B. Taxoe B3UeHeHBe DPBBO,IliiT 
T 2 a noJiollteHae "0", lcoTopoe 6noxapyeT reHepllpOaaHBe 
RMDYJJJ.COB .QnA BW30Ba 11BCeJJ B3 aHaJJB3aTOpa. Tparrep 
T 3 OCTaeTC8 B DOJJOllteBRR "1", ICOTOpoe 6JJOJCapyeTpa3pA.Q· 
HWe ICOUDapaTOpW, 'liTO Be06XO.QIIUO DOTOUy, 'liTO 3JieiCTpO• 
UOTOp )(016·2 He OCT&BaBnRBaeTCA Cpa3y DpB DOJJY11eBBB 
cTon-caraana, a npo.qon.aeT apaJQeHae a Te'lleHRe eJQe 
1,3 c. Dpa 3Tou .qaeTc• B03MOlltBOCTJ. aeoTDe'laT&BIIOI 6y
MalltBOI JJeHTe nepe.QBBHYTJ.C8 BDepe.Q Ha 20 CM. 3TO ocy
JQeCTBJJAeTC8 C DOMOIIUtiO O.QHOBR6p&TOpa BB 2 , ICOTOpwl 
B036Yli'JlaeTCA CTOD •CBrBaJJOU. 3a.QBd ipoBT peJJ&JCCBpO• 
aaBHoro ED 2 ·BMnyn~oca CTaBBT Tparrep T 1 a nonolKeHae 
"0". B 3To apeu• BWICJIIO'I&eTc• 3nexTpouoTop a 6JJoKapy
eTc• DOCTyDJJeHBe "K"·RUDYJJJ.COB B3 CBHXpOreaepaTOpa 
/a CB83B C TeM, 'ITO UOTOp DpO.QOJilKaet BpaJQeBBe DOCJJe 

· BWICJII011eHB8 DO BBepiUIB/. 0cTaBOBICY De1faT&BR8 MOlltBO 
OC)'II(eCTBBTit B TOr.Q&, JCOr.Qa B DpoJleCCe De 'Ia T&BRA DOpBeTC8 
BJIB ICOB'IRTC8 6yuara. B 3TOU CJIY'I&e ICJieuua 9 DOJJY1f&eT 
DOTeBIUian 0 B, 'ITO DPBBO.QIIT TpBrrepw T 1 B T 2 B COCTOA
BBe "0... ToT lite 3tieJCT .QOCTBraeTC8 DpB BalltBMe ICBODICB 
"'cTon" ne'laTaJOJQero uexaHB3Ua. B CJIY'IIae aeo6xo.QBUOCTB 
CYJQeCTByeT B03UOlltBOCTit nepe.QBBHyTJ. BeOTDe'I&T&BII)'IO 
JJeBTY Ba lltenaeuoe p&CCT08HBe. 3TO OCYJQeCTBJJ8eTC8 C 
DOMOIIUtiO ICBODICB "npOrOB" De'laTaJOJQero MeX&BB3Ua, YCTa• 
BaBnRBaiOIIlel Tparrep T 1 a nonollteHBe "I", a pe3YJIJ.TaTe 
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11ero UOTOp Ba'IIBBaeT apa~TitC8 B reaepapOBaTit CBHXpo
BIOIYJIItCW. OAHoape:ueHBO c 3TBM TpHrrep T 2 ycTaHaBJJH
aaeTc• B IIOJIOlKeHBe "0", 'liTO 6JJOICBpyeT reHepBpOBaHBe 
aunyncoa AJI• BW3oaa 11Hcen H3 aHaJIB3aTopa. B CB83H 
c Teu, 'liTO CHHXporeaepaTop 6noJCHpoaaH T 2 , TpHrrep T 3 
OCTaeTC8 B IIOJIOlKeBBB "1 ", 'liTO npHBOJUIT IC 6JJOICBpoBaHBIO 
acex pa3p8.QBWX JCounapaTopoa K i . 

Kpoue YDOMDYTWX iYBICilBi, ICOUaBAJIWi 6JJOIC K.6 ocy
JQeCTBJJ8eT· B ynpaBJJeHHe peaepcou JCp&C8JQei neBTW. 3To 
ynpaane&He npoB3BOAHTC8 npa nouo~QH Tparrepa T 4 ,xoTo
pwi BaXO.QBTC8 B TOM BJIB BHOY COCT08BBB B 3aBBCBUOCTB 
oT Toro, JCOTopwl B3 nepeiCJIIO'IIaTeJJei, MD16-2, B 2 BJJB 

B 3 , BICJIIO'IIeH. 

HcnoJJBBTem.awe opraHw, ynpaan•euwe K.G, nocTpoeaw 
corJJacao yJCa3aHB8M 3aBO.Q&•B3rOTOBBTeJJ• MD16·2. 

JIOrB11eCJC&8 CB831t Ueli(.Qy OT.QenJ.BWUB 3BeBJ.8UB 
ICOU&B.QHOrO 6JJOIC& DOIC&3&B& B& apeueBBWX AJI&rpauuax 

pac. 3. 

' r--· ---"(_, ·-· ·-·- -·.J 
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• ·---u--·-·-,---·-·-·-y--· u 

•o -u-· ·-·v·--·------
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12 •. ·-· ·-·~--.r·----,__ 

Pac. 3 
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3. Pa3p.IIOHI>Iii KoMnapa•op 

KaK ynouaaanoc~t uwwe, ne'laTaaae Jl&HHWX B3 uaoro· 
KAH&nhHOI"O AHAnB3aTopa OC~eCTBn•eTc• Cp&BHeHBeM JCO• 
AOB, DO,IlBOJlHMWX ICOJlOBWMB WBHAMH ,ll;W, C KO,Il&MB WH4lpo· 
uaaawx aunyn~tcou caaxporeaepaTopa KW /pac. 1/. 3To 
Cp&BHeHae OC~eCTBnReTCJI DO pa3pJI,AaM C DOMOJJthiO pa3· 
PJIJlHWX KOMD&p&TOpOB /pac. 4/. Pa3pJI,AHWe KOMD&p&TOpW 
OC~eCTBnJIIOT 6yneBYJO 41YHKilBIO / 2/: 
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~=[(Axa) + ( Axa)l x[(Bx6) + (Bx6)] x[( Bx B)+ (Bxs)] x[( rxr) + (rxr)]. 
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A, Ji, B, r R A, Ji, B, r npe,llCTaBnDOT "TeTpaAJ~We" pa3· 
PJI.AW JUUIRWX MHOI"OK&RanltBOI"O aB8JDI3aTopa, a, 6, B • I" 
R a, G, B, r - "TeTp&JlBWe" pa3p•Jllil mqpOBAJIIIWX CRRXpo· 
BMDynhCOB. BBR.AY TOI"O, 'ITO OT MHOI"OICAB&nhHOI"O aiiAJIII-
3~TO~ !!On_}"'aey TOnhiCO DpJIMWe ICO.AW, OOp&TBWe KOJU,I 
I A, Ji, B, r I 41opMRPYIOTC. B 6noKe RHBepTBPOBAIIIIeM np•
MWX. TAJC ICAIC cxe:wa pa3pJIJlBOI"O ICOMDap&TOpa pacDJRpeHa 
CRCTeMoi .. 3ADpeTa Hynei", TO CRBXpoRMDynhC, OTBe'IAJOIIUii 
3HaKy "0", Be WR41papyeTCR, a Cp&BBRB&eTCJI CaMOCTO.Tenh
HO C ICOJlOY 0000, DOCTYDAIOIIUIM OT YBOI"OIC&R&nhBOI"O 
aH8JDI3a Topa: -

F:=Ox3, 
I"Jle - - - -

3 = A X Ex B X r . 

0CHOBBa• Qe• CBCTeYW "3anpeT Bynei" COCTORT B cne,llyiO· 
IIleY: ICOI"Jl& COOCTBeHHWi pa3pQ -"0" R BCe CTapmae p&3· 
P•Jlw · TAIOKe-"0", TO'IJCa )I( nony11aeT aynesol noTeBilBaJI, 
'ITO DpRBO,IlRT K 3anpeTy De'laTaBR• Byn• B ,llaHBOY p&3pJI,Ile. 
Hao6opoT, ecnB coocTseaawl pa3pJ1k-HYnh RnB oTna'leB OT 
BynJI B XOTJI OW O.llBH CTapmd pa3pJIJl OTD'IeR OT Byn•, TO 
TaKoro 3anpeTa BeT: 

)I( = 3 X EY+ 1 • 

3JXec~t Ey + 1 npeJXCTasn•eT coool 6ynesy10 41YHICilRIO "3a
npeTa aynei" CTapmero pa3p•Jl&. Do R36elKaRRe ne'I&Taaa• 
OWROO'IBWX CRYBOnOB B RHTepsanax YelKAY CRBXPORYDynh
caYa "K" a "10" KoYauawl 6nox Kli reaepapyeT aunyn1.c 
3anpeTa n. lle'laTaaae B ,llaBBOY p&3pQe Oy,lleT OC}'IQeCT
Bn•ThCJI, KOI"Jl& 

K=Jlx lx n 
DOnY'IfRT 3H&1feBae, paBBOe nOI"R'IeCJCOMy ByniO. 

3Ba1feHa• 6yneBWX 41YHICilRB )I( B fl OWD ofu.•caeaw 
swme, a pon~. 6ynesol t>'BICilRR JI - nponycK caraanos cpa.s
BeBBJI 'IBCen OT 1 JlO 9 R 3BaJCa "0". fipRBOJl pa3p~WX 
Oe'I&TAIOIIUIX 3neJCTpOYAI"BBTOB, a TaiClKe DBT&RRe JCOnneJCTopa 
BWXO.IlBOI"O TpaB3BCTOpa R OOYOTICB 3neJCTpOM&I"BRTa OCy
IJleCTBneaw cornacao peKoYeBJl&llRR 3aBOJl& - R3I"OTOBBTeu 
iie'laTaiOIJlero YexaBR3Ma. 
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4. Illut/Jpa•op 

Wacllposxa caaxpoaMnyn~ocos B xo~ 1-2-4-8 npoa3BO~T
CJI ~BO~HioiM macllpaTOpOM, 'leTWpe BloiXO~a KOTOporo cllopMB· 
pyiOTCJI caMOCTOJITeJJLHWNB cllopMaposaTeJJJINB. Wapaaacllop
NBpyeMwx BNDYJJLCOB NOlKeT NeHJITLCJI OT 0,8 ~0 1,6 MC. 
HopMaJJLHaJI mapaaa a:wnynLca - 1,25 Me, caaxpoaNnyJJLc ~JJJI 
3Haxa "0" cllop:wapyeTCJI oT~eJJLHWM cllop:waposaTeJJeN c ma
paaol 1,25 Me . .Gnox-cxeMa macllpaTopa noxa3aHa Ha pac.5. 

: n11ATA 0{-11 
I ·~ :..._ --- __________ A!I!f'!"._lf-'+-.!'•tt~tlalnl .. IIU 

•• '.;'' I . T I I I I 

Pac. 5 
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5. 3aKAIO'IeHue 

3JJeKTpOHHOe ycTpOICTBO ~JI ynpaBJieHBJI ne'I&TaJOIJlBM 
:wexaBB3NON MIT16-2, B3roTosneaaoe aa BHTerpaJJLBWX 
3JJeNeBTax K1JIIi 558, KlJIIi 553, 3KcnnyaTapyeTcJI s npo
~oJilKeBBB JUIYX JJeT B 3& 3TOT CpOK DOK&3aJJO BWCOKYJO 
Ba~elKBOCTL B y~o6CTBO B 3KCDJJya TIUlBB. linaro~apJI BWCOKOI 
CKOpOCTB ne'I&TaBBJI, &KTBBBOe BpeNJI /BpeMJI BaKODJJeBBJI/ 
NBOrOK&BaJJLBOrO &BaJJB3aTopa CYJQeCTBeBBO yBeJJB'IBJJOCL. 

fipa:weaeaaaJI cacTeNa "3anpeTa aynel" o6ecne'IBBaeT 
60JJLIII)'IO BarJJJI~OCTL OTDe'laTaBBOi BBcllOPNIUlBB B 3Ba'IB· 
reJJLBo yseJJB'IBBaeT cpox CJJYlK6W ne'laTaJO~ero :wexaBB3Na • 
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