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fpa¢114eCKOe npeACTaBneHHe pe3ynbTaTOB RBnReTCR o6~enpHHR
T~M MeTOAOM np11 aHanl13e MaTepHanoB pa3ni14H~X HCCneAOBaHHH. 
0co6oe 3Ha4eHHe rpa¢H4eCKHe MeTOA~ npHo6peTa~T B CHCTeMaX 
aBTOMaTI13HpOBaHHOrO npoeKTHpOBaHHR 11 H3rOTOBneHI1R nnaT ne4aT
HOrO MOHTama. 3TH CHCTeM~ no3BOnR~T OnHC~BaTb npHH~HnHanbH~e 
CXeM~ 6nOKOB Ha ¢opManH30BaHHOM R3biK6, C nOMO~b~ 38M BeCTH 
pa3pa6oTKY TononorHH nnaTbl ne4aTHoro MOHTama 11 ·oc~eCTBnRTb 
ee H3rOTOBneHHe Ha nonyaBTOMaTH4eCKHX HCnOnHHTenbHbiX MeXaHH3-
MaX. 0AHHM 113 OCHOBH~X HTOrOB~X AOKYM6HTOB. pa60Tbl 38M RBnR
eTCR rpa¢114eCKI1H o6pa3 Tononor1111 nnaTbl ne4aTHOro MOHTama, 
nony4aeMbiH a npo~ecce a~EioAa pe3ynbTaTOB. MawHHHoro npoeKTH
poaaHHR 113 38M Ha TOT HnH HHOH THn rpa¢onoCTPOI1TeneH. 

8 AaHHOH pa6oTe paccMaTpHBa~TCR HeKOTOPble aonpoc~ pa3pa-
6oTKH 11 HCnOnb30BaHI1R 6~CTPOA6HCTBy~HX rpa¢onOCTpOHTeneH 
AnR CHCT6M aBTOMaTH3HPOBaHHOrO npoeKTHpOBaHHR nnaT ne4aTHOrO 
MOHTama. 

6onbWHHCTBO COBpeMeHH~X. CHCTeM aBTOMaTH311pOBaHHOrO npoeK
THpOBaHI1R /CAnP/ 11 H3rO~OBneHHR nnaT ne4aTHOrO MOHTama npeA
CTaBnR~T C060H pa3BI1Tble KOMnneKC~, COCTOR~He 113 YHHBepcanbHbiX 
38M 11 TeXHOnOrH4eCKI1X 11CnOnHHTenbH~X nonyaBTOMaTH4eCKI1X Mexa
HI13MOB, cnoco6Hbie np11 MHHHManbHOM y4aCTHH 4enoBeKa B~nOnHRTb 
BCe pa60T~ no npoeKTHPOBaHH~ 11 H3rOTOBneHH~ neyaTHOH nnaT~. 
MHomeCTBO TeXHOnorH4eCKHX Kp11TepHeB, KOTOPble Y4HT~Ba~TCR 
nporpaMMH~MH CHCTeMaMH 38M npH pa3pa60TKe o6pa3a TOnonorHH 
ne4aTHOH nnaT~, He yMeHbWa~T pon11 KOHCTPYKTOpa-TeXHonora, ae
AY~ero pa3pa6oTKy nnaT~. KoHCTPYKTOPY Heo6xoAHMO aHanH3HpoaaTb 
B ~enOM pe3ynbTaT~ nony46HHOrO peweHHR 11, pyKOBOACTBYRCb CBOI1-
MH o6o6~a~~HMI1 KpHTepHRMH, HanpaBnRTb XOA MaWI1HHOrO npoeKTH
poBaHHR • 

.QnHTenbHaR npaKTI-iKa HCnOnb30BaHHR B Jla6opaTOpHH HeHTPOHHOH 
¢H311KH CAnP AnR ABYXCTOPOHHHX nnaT ne4aTHOrO MOHTama /,Ann/ 
noKa3ana ~enecoo6pa3HOCTb pa3611eHHR acero npo~ecca npoeKTHpo
aaHI1R Ha pRA nocneAoaatenbH~x 3Tanoa. 8 KOH~e KamAoro 38M · 
npeAOCTaBnReT KOHCTpyKTOpy MaTepHanbl, no3BOnR~He KOppeKTHpO
BaTb XOA AanbHeHwero MaWHHHOrO npOeKTHpOBaHHR C y4eTOM TeXHO~ 
norH4ecKHX ao3MOmHOCTeH o6opyAoBaHHR no H3roToaneHH~ ,ann. One
paTHBHOCTb npHHRTHR peWeHHR Ha Ha4anbHOM 3Tane npoeKTHpOBaHHR 
o6ycnaenHaaeTcR 3a4acTy~ CKopocTb~ nony4eHHR OT 38M nonHero 

_ ~~'M!~v.n1:mn..;!t u!:cnny; 
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~ EJ rpa$H4eCKoro o6pa3a ne4aT
HOH nnaT~. 803MOmHOCTb 
yaenH4eHHR MacwTa6a H3o-

r --- - - - - -- ....,. -16pameHHR H MHOr04BeTHOe 

I .ur :m laocnpHRTHe TononorHH Jlnn 
CEBI.'I I 'lll '~ IHa 3aKni04HTenbH~x 3Tanax 

111CK 1 n . 1 lnpoaepKH H KoppeKTHpOBKH I "'·""""' en J lMaWHHHOro peweHHH oKao"-
~ !l!I11.CTPOIGI 1 aaiOT seCbMa CYl!leCTBeHHoe 

) 1""1 • L:_J" · 1 I 1snHRHHe Ha v Ka.4ecTBo H3rO":' 
I ITaBnHBaeMOH nnaTbl •. L ______ ---~~J JlnR onepaTHBHoro nony-

PHC.l. 6noK-CXeMa CBR3eH rpa$o
iiQ'CTpoHTenR $AK-n c 38M 63CM.-4: 

· AM - aMnnHTY~HbiH Mo~ynRTop; 4M -
4aCTOTHbiH Mo~ynRTop; YY - ycT

·poHCTBo ynpaaneHHR; CC - CXeMa 
cpaaHeHHR; Y3 - ycHnHTenb 3a
nHcH; Cn - CXeMa npHBO~a. 

.. ............... --
-- ·- .. .. .............................. -------------········· ... -· .. .. KOHTaKTHaR nnO~aAKa 

uo.ztyna 

4eHHR rpa$H4eCKOH HH$Qp
Ma4HH OT 38M BbiBO~HOe pH
CyiOl!lee YCTpOHCTBO Heo6xo
~HMO Henocpe~CTBeHHO CBR-
3~BaTb C Bbi4HCnHTenbHOH 
MaWHHOH ~nR HCKnl04eHHR 
pa60Tbl c npoMemyT04HbiMH 
HOCHTenRMH, npH 3TOM OHO 
~onmHO 6b1Tb abicoKOCKOPOCT-
HbiM H HMeTb ~OCTaT04HO Bbl
·coKOe pa3peweHHe, 6b1Tb 
nOCTORHHO rOTOBbiM K pa6oTe 
H Tpe6oBaTb MHHHManbHbiX 
3aTpaT Ha no~rOTOBKy K pa-
6oTe H o6cnymwaaHHe ero 

:: ..• :: •• :: •..• ~... KOHTaKTHBR nno~aAKa • CO CTOpOH~ onepaTOpCKOrO 
.. ··•::··::····g· llncnoi!Horo napaxo.zta . nepcoHana 38M • K pa3pR~y 

:::::::::::=::::::::::::::;:::::::: YCTPOHCTB, KOTOpble no CBO-

····-··· 
............. -- .............. . ................................... 

................. :: .. ::. ... .... .... ...... ········ .. .. 

HM TeXHH4eCKHM xapaKTepH-
nepeceqeHHe nyreil CTHKaM y~oaneTaOpRIOT yc
paaHblX cnoe_B nnarunoBHRM pa6oTbl a CAnP Ha 

Ha4anbHbiX 3Tanax npoeKTH
poaaHHR Jlnn Ha Bbi4HCflHTenb-

PHc.2. nocTpOeHHe H3o6pameHHR 
~e4eHHR HnH noaopoTa nyTeH, 
KOHTaKTHbiX nnol!la~OK MemcnOHHbiX 
nepexo~oa H Mo~yneH. 

HbiX MaWHHax, MOmHO OTHeCTH 
rpa$onocTpOHTenH c Me~a
HH4eCKOH paCTPOBOH pa3-
aepTKOH H306pameHHR. 

Ha pHc.t npHae~eHa 6noK
cxeMa CBR3eH rpa$OnOCTPOH-
TenR THna $AK-n c 38M 

63CM-4 /~H$/. 8 3TOM ycTpOHCTBe ~R nOCTpOeHHR ~306pameHHR 
HCnOflb3yeTCR pynOHHaR 3neKTpOXHMH4eCKaR 6yMara WHPHHOH 420 MM 
npH ~HHe pynOHa OKOno 10 M /11. JlHaMeTp e~HHH4H~X paCTPOBbiX 
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T04eK, H3 KOTOP~X CTPOHTCR H306pameHHe, He npeBblwaeT 
0,1+0,15 MM. 3neMeHT H306pameHHR Jlnn, COOTBeTCTBy~HH O~HOMY 
KOHCTPYKTHBHOMY wary nnaT~, CTpOHTCR H3 MHKpOpacTpa 4x4 e~H
HH4HbiX T04eK. KaK 6blno noKa3aHo a pa6oTe 12 1, 3TOro ~ocTaT04HO 
~R 4eTKoro H3o6pameHHR nepece4eHHR HnH noaopoTa nyTeH, KoH
TaKTHbiX nno111aAOK MemcnOHHbiX nepexo~OB H MO~yneH /pHC. 2/. lliH
PHHa H pa3pewa10111aR cnoco6HOCTb 6yMarH ~onycKaiOT H3o6pameHHe 
o6pa3a nnaTbl ne4aTHoro MOHTama c pa3MepaMH no ropH30HTanH 
~0 240 KOHCTPYKTHBHbiX wares. JloCTOHHCTBOM ycTpOHCTBa $AK-n 
RBnReTCR BbiCOKOe 6biCTpO~eHCTBHe H TO, 4TO BpeMR nOCTpOeHHR 
H306pameHHR He 3aBHCHT OT nnOTHOCTH TOnonorH4eCKOrO pHCYHKa 
nnaTbl. TaK, ~R BbiBO~a H3 38M COBMel!leHHOrO H306pameHHR o6pa3a 
Jlnn nnaTbl KAMAK c pa3MepaMH pa6o4ero nonR 180x127 KOHcTpyK
THBHbiX wares ~OCTaT04HO 5 MHH. 

Onpe~eneHHbiM He~ocTaTKOM yCTPOHCTB THna $AK-n RBnReTCR 
HepaBHOMepHaR yca~Ka 3fleKTpOXHMH4eCKOH.6yMarH npH BbiCbiXaHHH. 
O,qHaKo ~R aHanH3a H Bbl6opa ,qanbHeHwero xo,qa npoeKTHpoaaHHR 
Jlnn Ha 38M KOHCTPYKTOPY ,qocTaT04HO HMeTb 06l!IYIO KapTHHY nony-
4eHHOrO peweHHR 3a,qa4H, H Ha 3THX 3Tanax ero Mane BOflHYeT, 
HaCKOnbKO reoMeTpH4eCKH T04HO Bbl,qepmaHbl flHHeHHble pa3MePbl o6-
pa3a ne4aTHOH nnaTbl. 

Ha 3aKni04HTenbHOM 3Tane npoeKTHpoaaHHR, Kor,qa c noMOlllbiO 
38M HaH,qeHO y~oaneTBOpHTenbHOe peWeHHe KOHCTPYKTHBHOro Bblnon
HeH11R Jlnn H Bbi_Be,qeHbl nep$oneHTbl ,qnR ynpaaneHHR HcnonHHTe.ribHbi
MH nonyaBTOMaTH4eCKHMH MeXaHH3MaMH, nepe,q KOHCTpyKTOPOM BeTa
lOT 3a,qa4H KOHTpOnR H o6ecne4eHHR Ha,qemHoro H Ka4eCTBeHHOro 
H3roToaneHHR nnaTbl. OcHoBoH TexHonorH4ecKoH ,qoKyMeHTa4H~ Ha 

"3THX 3Tanax RBflRIOTCR 4epTemH ne4aTHOH nnaTbl C 4BeTHbiM pa3,qe
neHHeM 3neMeHTOB, OTHOCRIIIHXCR K pa3,qeneHH~M CnORM nnaT ne4aT
HOro MOHTama a yaenH4eHHOM MacwTa6e. 

npaKTHKa npHMeHeHHR ~R 3THX 4eneH HCnOflHHTeflbHbiX nony-
aBTOMaTOB THna ADMAP-11 noKa3ana ManyiO 3$$eKTHBHOCTb TaKoro 
no,qxo,qa e nepay10 o4epe,qb H3-3a 6onbwHx 3aTpaT apeMeHH, co
CTaanRIOlliHX 6.;-8 4, Ha PHCOBaHHe nnaTbl KAMAK cpe,qHeH nnOTHOCTH • 
4T06bl o6ecne4HTb 6biCTpy10 no,qrOTOBKY TeXHOflOrH4eCKOH ,qoKyMeH
Ta4HH, 6bln pa3pa6oTaH CKOpOCTHOH rpa$H4eCKHH HMHTaTop /,qayx
KOOp,qHHaTHbiH perHCTPHPYIOIIIHH rpa$onocTpOHTenb Ha warOBbiX ABH
raTenRX- JlPnW/, COBMeCTHMbiH no CHCTeMe KOMaHA C nonyaBTOMa
TaMH THna ADMAP-11 H o6ecne4HBaiOlliHH MHoro4BeTHOe H3o6pameHHe 
8 yaenH4eHHOM MacwTa6e KOHCTPYKTHBHbiX 3fl6MeHTOB nnaTbl. noMHMO 
HCnOnHeHHR KOMaH,q PHCOBaHHR, 8 CXeMaX HM_HTaTOpOB npe,qyCMOTpeHa 
onpe,qeneHHaR peaK4HR Ha TaKHe KOMaH,qbl, KaK caepneHHe HnH yn
paaneHHe $OToronoaKOH. TaKHM. o6pa3oM, o,qHOBpeMeHHO c nony4e
HHeM TeXHOflOrH4eCKOrO 4epTema C HaHeCeHHbiMH 8 peanbHbiX pa3-
Mepax KOHTaKTHbiMH nno111a,qKaMH MO,qyneH H nepexo,qoa, COeAHHHTenb-
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HbiMI1 nyTflMI1 11 1..1BeTHbiMI1 MeTKaMI1 M6CT CB6P116H11fl nnaTbl Bbln011Hfl
eTCfl nonHbiH KOHTPOilb ynpaBnfl~~11X nep$oneHT. 8oaMo~HOCTb yse-
111146HI1fl MaCwTa6a 11306pa~eH11fl no3B011fl6T T6XH0110ry OTM6TI1Tb 
Y,4aCTK11 nnaTbl, Tpe6y~~l16 B ,qa11bH6HWeM PY4HOH KOppeKTI1POBKI1, 
HaHeCTI1 He06XOA11Mbl6 Ha,qni1C11 11 T ·A• DbiCTpo,qeHCTBI1e nocTp011T611fl 
B HaCTOf!~ee BpeMfl onpe,qe11fl6TCfl B OCHOBHOM cnoc06HOCTb~ n11wy
~ero yana BOcnpOI13B6CTI1 6e3 paapbiBOB Afli1HHY~ IlOMaHy~ 1111H11~, 
4TO ,qocTI1raeTCfl aa C4eT 11cnonbaosaHI1fl s np11so,qe APnrn BbiCOKo
cKopocTHbiX 11 AOCTaT04HO MO~HbiX warOBbiX ABI1raTe11eH. DilOK-CXeMa 
rpa$114ecKoro 11MI1TaTopa np11se,qeHa Ha pl1c.3. 

OPrAHH3AI..IHH PAEiOTbl 38M Ei3CM-4 C $AK-n 

rpa$1146CKOe ycTpOHCTBO $AK-n Wl1pOKO 11CnOilb3YeTCfl Allfl npl1e
Ma no Tenerpa$HbiM 1111HI1f!M CBfl311 pa311114Hb1X $OTOT611erpa$Hb1X 113Q-
6pa~eHI1H. Anfl pa60Tbl C 38M B CX6Mbl $AK-n 6b11111 BHeceHbl H63Ha-
411T611bHble 113MeHeHI1fl, o6ecne411BWI16 A11CTaHf..II10HH06 ynpaB116HI16 
onepaf..111flMI1 nycKa 11 OCTaHOBa YCTpOHCTBa, np11eMa 611Ta 11H$QpMaf..11111 
OT 38M 6e3 era A6KO,QI1pOBaHI1fl.Ha OCHOBe 3TI1X 113MeHeHI1H B 38M 
6bl1111 BbiBe,qeHbl C11rHallbl 11Ha4ano CTpOKI1 11 /HC/ 11 TaKTOBbiH 11Mny11bC 
BHyTpeHHero CTa6111111311pOBaHHOro reHepaTOpa, He06XO,QI1Mble ,Qilfl 
CI1,HXpOH113af..11111 pa60Tbl C 38M. 

YcTpoHCTBO ynpaeneHI1fl /YY I $AK-n eee,cteHo e cxeMbl 38M · 
Ei3CM-4 KaK OA11H 113 6noKOB npof..leccopa. CTaH,qapTHafl no,qnporpaMMa 
pa60Tbl C $AK-n o6ecne411BaeT BK11~46HI16 YCTpOHCTBa, npepbiBaHI16 
f..II1Kna o~11,qaH11fl np11 nocTynneH1111 c11rHana HC 11 Bb1Aa4y s ycTpoHcT
eo 04epe,qHoro 611Ta ,qaHHbiX no c11rHanaM CI1HXPOHI13af..ll111. no,qnpo
rpaMMa paCC411TaHa Ha f..II1KI11146CKy~ Bbi,Qa4y 16 45-pa3pfl,QHbiX CilOB 
38M Ei3CM-4 no Ka~,qoMy c11rHany HC, 4TO noasonf!eT 11MeTb a cTpo
Ke ]20 pacTpOBbiX T046K C waroM OK0110 0,5 MM. K0111146CTBO CTpOK 
BbiBO,qa no,qnporpaMMOH He orpaHI1411BaeTCfl. ABTOMaTI146CKOe OKOH-
4aHI1e BbiBO,qa ,qaHHbiX Ha $AK-n ocy~eCTB11fl6TCfl np11 06Hapy~eH1111 
nporpaMMOH 46Tblpex 1..111 KnOB Bb1Aa411 11H$opMaf..II10HHbiX HyneH. 8 oc
HOBy no,qnporpaMMbl pa6oTbl c $AK-n nono~eHbl nporpaMMbl, coa,qaH
Hble C paMKaX CI1CT6Mbl 11ABTOrpa$11 /3/, Ky,qa 6bl1111 BHeCeHbl H6KOTOpbl6 
113M6H6HI1fl Allfl pa60Tbl C KOHKp6THbiM YCTpOHCTBOM ynpaeneHI1fl. 

A8YXKOOPAHHATHbltl PErHCTPHPYIOU~Htl rPA$OnOCTPOHTEilb 

AeyxKOOPA11HaTHbiH rpa$onocTpOI1Tenb c np11eo,qoM Ha waroeblx 
,QB11raTe11f!X BblnonHeH no CXeMe, n03B011fl~~eH CYMMI1POBaTb eA11HI14-
Hble np11pa~eHI1fl TeKy~I1X KOOPA11HaT 141.. KOHCTPYKT11BHO era MO~HO 
no,qpaa,qeni1Tb Ha nnaHweT c MexaHI13MaMI1 np11eo,qa nono~eH11fl nl1-
wy~ero yana, cxeMOH 3neKTpocTaTI14ecKoro np11~11Ma 6yMar11, 6noK 
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P11c.3. EinoK-cxeMa rpa$114ecKoro 11MI1TaTopa APnW: EiAY -
6noK aBTOHOMHoro ynpaeneHI1fl; EiY FS-1501 - 6noK 
ynpaeneHI1fl FS-1501; yn - ynpasneHI1e nepoM; FS-1501 -
~OTOC411Tb1Ba~~ee ycTpOHCTeo; Prn - per11cTp npl1eMa; 
Pr8 - per11cTp Bbl,qa411; EiAW - 6noK ,qewl1$paTopa; PrK 
~er11cTp KOMaH,q; EiKx 11 EiKy - 6110K11 12-TaKTHOrO KOMMy
TaTopa; 1UA-5A1 - waroBbiH ABI1raTenb; G- reHepaTop 
cep11H. 

ynpaB116HI1fl, 6110K npi1BO,qa warOBbiX ,QBI1raTe11eH 11 $QTOC411Tb1Ba~~ee 
ycTpOHCTBO FS-1501 c MexaHI13MOM no,qa411 pynoHHbiX nep$oneHT. 

8 aBTOHOMHOM pe~11Me pa60Tbl npe,qycMoTpeHa soaMO~HOCTb ycTa
HOBK11 n11wy~ero yana B Ha4a11bHy~ T04KY pi1COBaHI1fl C nOMO~b~ 
BbiHOCHoro nynbTa ynpasneHI1fl. 8 aeToMaTI146CKOM pe~I1Me o6ecne-
411BaeTCfl np11eM OT 411Ta~~ero yCTpOHCTBa 11H$OpMaf..11111, ,qeKOA11PO
BaHI16 11 nepe,qa4a KO,QOBOH 11 ynpaBilfl~eH 11H$0pMaf..11111 Ha cxeMbl 
npi1BO,QHbiX MeXaHI13MOB. C $OTOC411Tb1Ba~~ero YCTpOHCTBa f..II1$POBafl 
11H$OpMaf..ll1fl nocTynaeT Ha per11cTp npl1eMa /Prn/, cny~a~I1H Allfl 
BblpaBHI1BaHI1fl nepeKOCOB 4T6HI1fl ,qaHHbiX C nep$0116HTbl. no aanpo-
cy OT cne,qy~~ero peri1CTpa Bbi,Qa411 /Pr8/ f..IH$pOBafl 11H$OpMaf..ll1fl 
nepeHOCI1TCfl Ha 3TOT per11cTp,11 cxeMa ynpasneHI1fl Prn BK11~4aeT 

FS-1501 Allfl 4TeHI1fl cne,qy~~eH CTPOKH Ha nep$oneHTe. 8 6noKe 
,qeWI1$paf..11111 /EiAW/ onpe,qe11f!6TCfl COOTB6TCTBI1e npi1Hf!TbiX KO,QOB 
Ta611111..1e 11CTI1HHOCTI1 CI1CT6Mbl KOMaH,q, BbJ,Q611fl~TCfl T6Ky~11e 3Ha4e
HI1fl KOMaH,q.l1 HanpasneHI1e nepeMe~eHI1fl n11wy~ero yana. AeKOAI1-
posaHHbre 3Ha46HI1fl nepe,qa~TCfl 11 aanOMI1Ha~TCfl B peri1CTpe KOMaH,q 
/PrK1/, OTKy,qa no aanpocy nepe,qa~TCfl s per11cTp KOMaH,q 2 /PrK2/. 
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ACHHXpOHHaR CHCTeMa nepeAa4H AaHH~X no ~en04Ke perHCTpOB 
noaeonHna ynnoTHHTb pa6oTy ecex cxeM 6noKa ynpaeneHHR aa C4eT 
COBMeuteHHR BO BpeMeHH onepa~HH 4TeHHR AaHHbiX C nep¢oneHT~, 
pa60Tbl 6noKOB perHCTpOB H 0Tpa60TKH KOMaHA nHHeHHOrO nepeMe
uteHHR B 6noKe npHBoAa waroBbiX ABHraTeneH. HanH4He ~eno4KH 
6nOKOB perHCTpOB HCnOnb3yeTCR AnR aHanH3a KOAOB B perHCTpaX 
PrK1 H PrK2 H npH BbmonHeHHH onpeAeneHHbiX ycnoBHH noaeonReT 
annapaTHO ycKopRTb oTpa6oTKy aneMeHTapHoro wara npHpauteHHR aa 
c4eT yeenH4eHHR cKopoCTH pa6oT~ waroe~x ABHraTeneH. PemHM 
yCKOpeHHR HCnOnbayeTCR npH B~4ep4HBaHHH AnHHHblX npRMbiX OTpea
KOB nHHHH H npH nepeMeuteHHH nepa'B·HOBYIO T04Ky Ha4ana PHCOBa
HHR. CxeMa ynpaeneHHR ycKopeHHeM o6ecne4HeaeT eocbMHKpaTHoe 
H3MeHeHHe cKopoCTH pa6oT~ waroe~x ABHraTeneH, 4TO Aano aHa4H
TenbHOe yeenH4eHHe o6utero 6~CTPOAeHCTBHR CHCTeM~ npH coxpaHe
HHH Ka4eCTBeHHblX noKa3aTeneH B~4ep4HBaHHR H306pameHHR. linOK 
npHBOAa warOBbiX ABHraTeneH HMeeT B CBOeM COCTaBe C4eT4HKH 
MaCWTa6HpOBaHHR H306pameHHR H ABa ABeHaA~aTJ.1TaKTHbiX peeepCHB
HbiX KOMMyTaTopa ynpaeneHHR HanpaeneHHRMH epauteHHR waroe~x ABH
raTeneH, co6paHHbJX no wecTH¢a3HOH cxeMe. HaMeHeHHe KoM6HHa~HH 
CHrHanoe B ¢a3HbiX o6MOTKax ABHraTenR onpeAenReT HanpaeneHHe 
noeopoTa poTopa waroeoro ABHraTenR H, cneAOBaTenbHO, Hanpae
neHHe nepeMeuteHHR nHwyutero yana rpa¢onocTpOHTenR. 

linoK reHepaTopa HMnynbcoe pa6oTaeT noA ynpaeneHHeM cxe
Mbl ycKopeHHR H BbJpa6aTbn3aeT 4eTbJpe CABHHYT~e eo epeMeHH OT
HOCHTenbHO APYr Apyra cepHH TaKTOBblX HMnynbcoe • .llnR noBbJWeHHR 
noMeX03autHuteHHOCTH ynpaeneHHe H CHHXpOHH3a~HR pa60Tbl BCeX 
6nOKOB YCTpOHCTBa B~nOnHeH~ no ABYXTaKTHOH CXeMe. 

KpaTKHe TeXHH4ecKHe xapaKTepHCTHKH rpa¢onoCTPOHTenR nnaHweT
Horo THna C npHBOAOM Ha waroB~X ABHraTenRX /~PnW/. cneAYIOutHe: 

- pa6o4ee none 1000x800 MM; 
aneMeHTapH~H war nepeMeuteHHR 0,125 MM; 

- CKOpOCTb nepeMeuteHHR 30+400 MM/C; 
- KOAbl cHrHanoe ynpaeneHHR nocneAoBaTenbHo-napannenbH~e, 

coBMecTHMbJe c KOAaMH ynpaeneHHR ycTpOHCTBa ADMAP-11; 
- npHBOA Ha waroBbiX ABHraTenRx Tl-ina IU~-5~1; 
- MaCWTa6 H3Q6pameHHR 1:1, 1:2, 2:1; 
- aneMeHTHaR 6aaa MHKpOCXeM~ cepHH 172; 
- KOnH4eCTBO nepbeB pHCYIOutero yana 3. 

3AKJ1104EHHE 

~nHTenbHaR 3KCnnyaTa~HR onHC~Bae~x YCTpOHCTB noKa3ana 
060CHOBaHHOCTb BKnl04eHHR B TeXHOnOrH4eCKyiO ~eno4Ky Ha pa3nH4-
H~X 3Tanax npoeKTHpOBaHHR H H3rOTOBneHHR nnaT ne4aTHOrO MOH-
Tama 6biCTPOAeHCTBYIOIJ.lHX rpa¢onOCTPOHTeneH ¢AK-n H ~PnW. 
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B peaynbTaTe 3Ha4HTenbHO coKpaTHnHCb noTepH epeMeH~ H yny4-
WHnocb Ka4eCTBO TeXHOnOrH4eCKOH AOKyMeHTa~HH Ha H3rOTOBneHHe 
H MOHTam aneKTPOHH~X 6nOKOB. 

ABTop~ pa6oT~ e~pamaJOT ceo10 6naroAapHOCTb H.r.Ko4ypoey 
H A.K.reo3AeBy aa 6onbWYIO nOMOIJ.lb no H3rOTOBneHHIO H HacTpOHKe 
npe~H3HOHHblX MeXaHH4eCKHX yanoe rpa¢onocTpOHTenR ~PnW. 
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