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1. BBe,aenHe 

Bom,IIIoii: rrpoCMOTpOBbiii: cTon (BDC-1) rrpeAHa3Ha'IeH n:riH o5pa50TKH 

CHHMKOB, IIOliY'IaeMh!X C 2-MeTpOBOH BOAOPOAHOH KaMepb! 05'heAHHeHHOrO 

HHCTHTyTa 51AepHbiX HCClleLlOB8HHH. oTa KaMepa HMeeT 4 !jJOT08IIIIapaTa, B KO-

TOpb!X HCIIOllh3yeTC51 Herrep!jJOpHpOB8HH851 IIlleHKa IIIHpHHOH 50 MM C p83Mepa

MH KaApOB 50 X 150 MM. 

KpoMe aToro, BDC-1 MO:lKeT 5biTh rrpHMeHeH Llll51 rrpocMoTpa CHHMKOB 

C LlpyrHX KaMep, HMeiOIIIHX rrep!jlopHpOB8HHyiO HliH Herrep!jlopHpOBaHHyiO IIlleHKY 

IIIHPHHOH 50 HliH 35 MM C pa3MepoM KaApa, He rrpeBOCXOLl51!liHM 50 X 150 MM. 

Ka:lKLlOe C05b!THe C BOLlOPOAHOH KaMepbl perHCTpHpyeTC51 Ha 4-x CTepeoKaLl-

pax, Ka:lKAhiii: H3 KOTOpbiX pacrronaraeTC51 Ha OTLlellhHOH rrneHKe. KacceThi 

BDC-1 paCC'IHTaHhi Ha LlliHHy rrneHKH 150 MeTpoB. 

nn51 OT50pa C05b!THH C LlBYXMeTpOBOH BOLlOpOLlHOH KaMepbl He05XOLlHMO 

HMeTb B03MO:lKHOCTh IIpOCMOTpa Ha IIOBepXHOCTH CTOna BCeX 4-x CTepeOK8Ll

pOB C yBeliH'JeHHeM IIOp51LlK8 15X, B pesynhTaTe 'Iero orrepaTOp MO:lKeT Ha5-

li!OLlaTb C05b!TH51 B MaCll!Ta5e, paBHOM peallhHOMy pa3Mepy KaMepbi. 

DpH paspa5oTKe BDC-1 aBTOphi cTpeMHliHCh o5ecrre'IHTh MaKCHManhHbie 

yao5cTBa orrepaTopy c uenbiO yBenH'IeHH51 CKopocTH rrpocMoTpa. KpoMe To-

ro, KOHCTpyKUH51 CTOlla rrpeayCM8TpHBaeT B03MO:lKHOCTh BBeLleHH51 H3MepHTellb-

HOM CHCTeMbl Llll51 CHSITHSI UH!jlpOBbiX M8COK, He05XOLlHMb!X Llll51 pa50Tbl CKa-

HHPYIOll!ero 8BTOMaTa THIIa HP n. paspa5aThiBaeMoro B 05'beLlHHeHHE>M HHCTH-

TyTe 51LlepHbiX HCClleLlOBaHHH. 

OcHoBHbie Tpe5oBaHH51, KOTOpbie rrpeA'b51Bll51liHCh K KOHCTpyKUHH BriC-1 , 

cneayiOll!H e: 

3 



a) B03M0)1{HOCTb OAHOBpeMeHHOI'O. npOeKTHpOBaHHSI qeTbipeX CTepeOKaA

pOB Ha CTOn onepaTOpa C ysenH'IeHHeM 15X; 

6) npHMeHeHHe YA06HbiX B aKCnnyaTaUHH ljJHnbMOnpOTSI)I{HbiX ycTpOHCTB 

C AHCTaHUHOHHhlM ynpasneHHeM C nynbTa onepaTopa; 

s) o6ecne'leHHe cso6onHoro nocTyna onepaTopa co scex qeThlpex cTo-

poH K CTOny AnSI YA06CTBa npOCMOTpa CHHMKOB; 

r) B03M0)1{HOCTb nepeABH)I{eHHSI mo6oA 'laCTH npOeKTHpyeMOrO H306pa-

' )l{eHHSI K MeCTy onepaTOpa C uenbiD C03AaHHSI MaKCHManbHOI'O yno6CTBa npoc

' MOTpa H AnSI o6ecne'leHHSI nocneAyiDIIlHX H3MepeHHH; 

n) so3MO)I{HOCTb yKoMnne:KTosaHHSI EDC-1 H3MepHTenbHbiM ycTpoAcTBOMo 

nossonSIIDIIlHM CHHMaTb UH!\JpOBhie MaCKH C06biTHSI AnSI CKaHHpyiDIIlHX aBTOMa-
1, 

\ ... 

TOB. 
OepBbiA npOCMOTpOBbiA CTOn 9TOrO THna H3rOTOBneH B 1987 rony H B 

anpene 1988 rona sseneH s aKcnnyaTaUHID. 

2. 06zaee OIIHCBHHe 

06I11HH BHA CTona npHBeAeH Ha pHC. 1. OnepaTOp pacnonaraeTCSI C TOp

UOBOJ:i: CTOpOHbl CTOna, rae HMeeTCSI nynbT ynpasneHHSI tiJHnbMOnpOTSI)I{HbiMH 

ycTpOHCTBaMH ( 1) • c!>HnbMOnpOTSI)I{Hbie ycTpOHCTBa HaXOllSITCSI BHyTpH CTOna, 

o6'heKTHBhi (2), npoeKTHpy!OmHe H3o6pa)l{eHHe, pacnono)l{eHhi no nae napbi s 

cepeAHHe cTona. 3epKana (3) saKpennSIIDTCSI Ha cneuHanbHhiX paMaX Ha no

TOnKe noMemeHHSI. J1so6palKeHHSI ABYX CTepeOKaApOB npoeKTHpyroTCSI Ha nesyiD 

nonoBHHY cTona
1 

H3o6palKeHHSI apyroft cTepeonapbi - HA rrpasyro. 

YnpaaneHHe nepellBH)I{eHHeM H3o6pa)l{eHHH H ljJHnbMOnpoTsoKHbiMH ycTpoJ:I:-

CTBaMH HMeeT ABa He3aBHCHMbiX nynbTa, 'ITO )laeT 

pa60T8Tb Ha cTone OAHOspeMeHHO ABYM onepaTOpaM. 

B03M0)1{H0CTb 

C noMOIIlbiD UITypsanos (4) H3o6palKeHHSI MoryT nepeas~raTbCSI no Han-

pasneHHID K onepaTopy. 

06mHe ra6apHTbl CTOna: AnHHa 2500 MM 1 UIHpHHa 1700 MM 1 BbiCOTa 895MM. 

McnonbsyeMbie o6'heKTHBhi - "11HnycTap-11 M". 
Ha pHC. 2 npHBe.(leHa !jloTorpa!jJHSI CTOna CO CHSITOA O,(IHOH sepXHeH Kphllli-

KOJ:i:. CTOll CQCTOHT H3 ABYX npaKTH'19CKH OAHHaKOBblX nonoBHH, B KOTOpbiX 
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pacnonaraiDTCSI !\JHnbMOnpOTSI)I{Hbie ycTpOHCTBa, nOABH)I{Hbie CTOnbi H 

Bbl ( 1) 
1 

KOHAeHCOpblo c!>HnbMOnpOTSI)I{Hhle ycTpOHCTBa AnSI YAOelCT 

pSIAKH nneHKOH cnenaHbl BbiABH)I{HbiMH ( Ha !\JoTorpa!\JHH H306pa)I{9H MOM 

!\JHnbMonpoTRlKHbiH MexaHH3M BbWBHHyT). Bbi.1lBHlKeHHe ocymecTBnSieTCH ~ 

TOpOM nocne HalKaTHSI KHOnKH Ha nynbTe onepaTOpa. 

ITpouecc aapSillKH !jJHnbMonpoTR)I{HbiX ycTpoAcTs BHJleH H 

0HTaHHe CTOna ocymeCTBnSieTCSI OT CeTH nepeMeHHOrO TOKa 2: 

Me TOro, AnSI o6ecne'leHHSI pa60Tbl !\JHnbMOnpOTSI)I{HOrO ycTpOHCTBa 

nonKniD'IeHHe cTona K saKyyMHOMY Hacocy ( HnH saKyyMHol!: ceTH) 1 r 

Ke nepaoro o6pasua EDC-1 HcnonbsqaancSI Hacoc PBH-20. 

Do o6meMy BHAY H KOMnOHOBKe npH60p aHanorH'I9H UIHpOKO F. 

MbiM npocMoTposhiM cTonaM, paspa6oTaHHhiM a UEPHe. 

HbiM 

H3 

3. OrrrnqeCKBH cxeMB rrpn6opa 

OnTH'IeCKaSI cxeMa npH6opa npHseaeHa Ha puc. 4. 
06'heKTHBhi pacnonararoTCSI Ha MHKpOCKOnHhiX CTonax (1 }. K ~ 

CTOnaM C nOMOIIlbiD KpOHUITeHHOB KpenSITCSI OCB9THTenH (2) 1 

KOHAeHcopoa H naMn. KoHaeHcopbi pas.pa6oTaHhi a 06'beAHf 

CTHTyTe M. Manhi. B Ka'leCTse HCTO'IHHKOB caeTa HCnonbsyroTCSI 

na CU-82 MOIIlHOCTbiD 100 aT HanpR)I{eHHeM 12 aonbT. 

DpH yaenH'IeHHH s 15x H npH HcnonbsosaHHH o6'beKTHBOB "11HA: 

C !jloKyCHbiM paCCTOSIHHeM ... f =800 MM BbiCOTa yCTaHOBKH 3epKa< 

UieHHID K nnOCKOCTH CTOna pasHa 1705 MM. 

4. lPHnbMorrpoTHJKHoe yc7'pOJICTBO 

KHHeMaTH'IeCKaR cxeMa !\JHnbMOnpOTSI)I{HOro ycTpoAcTaa np1 

PHC. 5. 
c!>HnbMOITpOTSI)I{HOe ycTpOHCTBO pa6oTaeT B 2-X OCHOBHbiX 

6hiCTpaSI npOTSI)I{Ka C MSKCHMSnbHOH CKOpOCTbiD 1,5-2 M/ CeK, MeAl 

TSI)I{Ka -· C MaKCHMSnbHOH CKOpOCTbiD 0•,~ • 0 13 M/ CeK. 
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OCTb oaHOBpeMeHHOrO npOeKTHpOB8HHH ~eThlpeX CTepeOKaa-

8TOpa C yaenH~eHHeM 15X; 

He yao6HbiX B :3KCnnyaT8IlHH <jJHnbMOnpOTH)!{HbiX ycTpoacTB 

ynpaaneHHeM c nynbTa onepaTopa; 

HHe cao6oaHoro aocTyna onepaTopa co acex ~eTbipex CTO-

yao6cTBa npOCMOTpa CHHMKOBi 

ocTh nepeaBH)KeHHH niD6oa ~acTH npoeKTHpyeMoro H3o6pa

epaTopa c uenhiD co3aaHHH M8KCHM8nhHoro yno6cTBa npoc

ne~eHH Sl nocneayiDIUHX H3MepeHH~; 

CTh yKoMnneKTOBaHHH EnC-1 H3MepHTenhHbiM ycTpo~c~BOM, 

M8Tb IlH$pOBble M8CKH C06biTHH anSI CK8HHpyiDIUHX 8BTOM8-

MOTpOBhla CTOn 9TOrO THna H3rOTOBneH B 1967 rony H B 

BBeaeH B 9KCnnyaT8IlHID. 

2. 06mee OIIHC8HHe 

cTona npHaeneH Ha p11c. 1. OnepaTop pacnonaraeTCSI c Top

Tona, rae HMeeTCH nynbT ynpaaneHHSI <jJHnbMOnpOTH)!{HbiMH 

) • ct>HnbMOnpOTSl)!{Hbie ycTpoikTBa H8XOaSITCSI BHyTpH CTOna, 

poeKTHPY!OIUHe H3o6pa)KeHHe, pacnono)KeHbi no aae naphi B 

3epKana (3) 3aKpennsriDTCSI Ha cneuHanbHbiX paMax Ha no

• ~3o6pa)KeHHSI nayx cTepeoKanpoa npoeKTHPYIDTCSI Ha neayiD 

3o6palKeHHSI npyroil. cTepeonapbi - aa rrpaay10. 

nepeaBI!)KeHHeM H306palKeHHH II <jJHnbMOnpOTSDKHbiMH yciTpoil.-

ilB8 He38BHCHMbiX nynbT8 0 ~TO il89T B03M0)KH0CTb 

ne OilHOBpeMeHHO ilBYM onepaTopaM. 

IUTypaanoa ( 4) Hao6pa)KeHHSI MoryT nepena~raTbCsr no aan

Topy. 

HTbl CTOna: anl!H8 2500 MM, IU!!pHH8 1700 MM, BbiCOTa 895MM. 

'beKTHBbi - "~ HaycTap-11 M". 

PIIBe)leHa <jloTorpa<jJHSI CTOna CO CHSIToa OilHO~ BepXHeil. KpbiW

HT 113 ilBYX npaKTH~eCKH oaHH8KOBbiX nonOBHH, B KOTOpbiX 
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pacnonaraiDTCSI <jJHnhMOnpOTSI)I{Hbie ycTpO~CTBa, noaBH)I{Hbl9 CTOnbi H 06'beKTH

Bbl ( 1), KOHae,HCOpbio ct>HnbMOnpOTSI)!{Hbie YCTpoaCTB8 anSI yao6CTB8 HX aa

pS!ilKH nneHKOil: caenaHbl BblilBII)!{HbiMH ( Ha <jloTorpa<jJHH ll306p8)!{9H MOM9HT, KOraa 

<jJHnbMonpoTH)I{Hbiil: MexaHHaM BbiaBHHyT). BbiilBHlKeHHe ocywecTBnSieTcSI aneKTpoMo

TopoM nocne Ha)KaTHSI KHOnKH Ha nynbTe onepaTopa. 

npouecc 38PS!ilKH tPHnbMOnpOTSI)!{HbiX yCTpoaCTB BH.OeH 113 pHC. 3. 

0!!T8HH9 CTOna OCyWeCTBnSieTCSI OT C9TH nepeMeHHOro TOK8 22Q B, Kpo

Me TOrO, anSI o6ecne~eHHSI pa60Tbl <jJHnbMOnpOTSI)KHOrO yCTpOHCTBa Tpe6yeTCSI 

noaKniD'IeHHe CTOna K B8KYYMHOMY Hacocy (HnH B8KYYMHOH CeTH), npH Hanaa

Ke nepaoro o6pa3ua EnC-1 HcnonhaoaancSI aacoc PBH-20. 

Oo 06IUeMy BHily II KOMnOHOBKe np1160p 8HanOrH'I9H WHpOKO HCnOnh3ye-

MbiM npocMoTpOBbiM CTonaM, pa3pa6oTaHHbiM B UEPHe. 

HbiM 

113 

3. 0IITH'IeCK8H CXeM8 IlpH60p8 

OnTH~ecKaSI cxeMa np116opa np11aeaeaa aa p11c. 4. 

06'beKTHBbl pacnonaraiDTCSI Ha MHKpOCKOnHbiX CTOnax ( 1 }. K MHKpOCKOn;.. 

CTOnaM C nOMOWbiD KpOHWT9~HOB KpenSITCSI OCB9THTenH (2), COCTOSIIUH9 

KoHaeacopoa 11 naMn. Koaaeacopbi paa.pa6oTaHbi B 06'beaHHeHHOM HH-

CTHTyTe M. Manbi. B Ka~eCTBe HCTO~HHKOB CBeTa Hcnonb3YIDTCSI naMnbi TH

na CU-62 MOIUHOCTbiD 100 BT aanpSI)KeHHeM 12 .aonbT. 

0pH yaenH'I9HHII B 15X II npH HCnOnb30B8HHH 06'beKTHBOB "~HilyCTa·p-11M' 

C <jloKyCHbiM paCCTOSIHH9M f =300 MM Bb!COT4 yCT8HOBKH 39pKan no OTHO-

IU9HHID K nnOCKOCTH CTOna paBH8 1705 MM. 

4. lPHnbMOIIpOTHlKHoe ycTpOJICTBo 

KHHeMaTH~ecKaSI cxeMa tl>HnbMonpoTSI)KHOro ycTpoacTaa np11ae.oeaa aa 

PHC. 5. 
<I>HnbMOIIpOTSI)KHOe ycTpOHCTBO pa60T89T B 2-x OCHOBHbiX pe)KHMaX: 

6hlCTp8S1 npOTSilKK8 C M8KCHManbHOii: CKOpOCTbiD 1,5-2 MICeK, MeaneHH8SI npo

TSI)KK8 -· C M8KCHManbHOH CKOpOCTbiD 0',:;! .. 0,3 MICeK. 

• 
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BbiCTpaSI rrpoTH:lKKa o6ecrre'IHBaeTcH MOTopaMH M 1 H M? , Ko-

TOpbie CBSI3aHbl C llHCKSMH ( 5) tj>HnbMOBbiX OOOHH tj>pHKUHOHHOil: rrepellS'Ieil:. 

npHMeHeHHe aTOil: tj>pHKUHOHHOil: rrepella'IH 1103BOnHnO pe3KO yrrpOCTHTb H Ylle

'JUeBHTb tj>HnbMOIIpOTSDKHOe yCTpoil:CTBO H yBenHqHTb ero Halle:lKHOCTb. 3a rre

pHOll OllhlTHOil: aKcrrnyaTSUHH C SIHBapSI 1968 I"o cymeCTBeHHOI"O H3HOC8 tj>pHK

UHOHa 38Me'leHO He ObJnO. B aTOM pe:lKHMe Ha OllHH H3 MOTOpOB IIOllaeTCSI 

MSKCHManbHOe H811pSI:lKeHHe, Ha llpyroil: - H811pSI:lKeHHe, o6ecrre'IHB8101Uee HSTSI-

:lKeHHe nneHKH H BbiOOpKy lleTnH, B03HHK8JO!Ueil: H3-38 llBH:lKeHHSI 110 HHepUHH 

KacceTbl, c KOTopoil: CMSTbiBaeTCSI rrneHKa. npH aTOM MSI"HHTHble Mytj>Tbl MMt 

H MM2 o6ecTo'leHbl H BanHKH B 1 H B2 CBOOOllHO BpamaJOTCH. 

Pe:lKHM MellneHHOil: rrpoTH:lKKH o6ecrre'IHBaeTCH MoTopoM M3 THrra MC-160, 

aTOT MOTOp OllHH Ha llBS tj>HnbMOIIpOTSI:lKHblX ycTpoiicTBa. CKOpOCTb llpOTSI:lKKH 

B aTOM pe:lKHMe aallaeTCSI MOTopoM M3, a npoTH:lKKa rrneHKH ocymecTBnHeTCH 

Belly!UHMH BanHKSMH Bt H 82 1 KOTOpble CUellnSIJOTCSI C llpHBOllOM OT MOTOpa 

Ms c IIOMOIUbiO MSI"HHTHblX Mytj>T MMt H MM2. npH aTOM MOTOpbl Mt H M2 

pa60T810T B pe:lKHMe IIOllMOTKH H HS HHX 110ll810TCSI OllHH8K013bie H811pSI:lK9HHSI. 

npH:lKHM Kallpa K KSllPOBOMY OKHy OCy!UeCTBnSieTCSI BSKYYMHbiM 11pH:lKH

MOM, ynpaBneHHe nolla'leii: BaKyyMa - aneKTpoMarHHTHhiM KnanaHoM K 1• 

llnS! OOecrre'leHHSI rapaHTHH llpH:lKHMa B MOMeHT IIOlla'IH BaKyyMa nneH

Ka llOIIOnHHTenbHO llpH:lKHMaeTCSI paMKOH p .UHnHHllp H IIOpmeHb IIOllHHMaiOT 

paMKY p npH IIOlla'le B UHnHHllP BaKyyMa, rrpH:lKHM paMKH OCy!UeCTBnSieTCSI 

C IIOMO!Ub!O npy:lKHHhl. 

PaMKa yrrpaBnHeTcsr aneKTpoMarHHTHhiM KnarraHOM K2• HopManhHoe ee 

ITOnO:lK9HHe llpH pa6oTe CTona C BKnJO'IeHHbiM BaKyyMHbiM HaCOCOM - IIOllHSI-
1 

TOe. PaMKa OIIYCKaeTCSI TOnbKO Ha MOMeHT llpH:lKHMa nneHKH, 'ITO C03llaeT 

YllOOCTBa npH aapHllKe nneHKH. 

npouecc rrepeaapS!llKH rrneHKH aaKnJOqaeTCSI B IIOllHSITHH paMOK PM-1 H 

PM-2 c peaHHOBbiMH ponHKaMH, npH aTOM ocBo60:lKllaiOTCSI KacceThi, H HX 

BM9CTe C tj>HnbMOM MO:lKHO CB060llHO BbiHyTb H3 tj>HnbMOBOI"O KaHana. 

cJ>HnbMOIIpOTSI:lKHb!il: MeXaHH3M BblllBHI"aeTCSI llnSI aapS!llKH nneHKH ITO Ha

npaBnSIIOIUHM. Ha KOHUaX HarrpaBnSIJOIUHX RM9IOTCSI tj>HKCaTOpbl llnSI tj>HKCaUHH 

tj>HnbMOIIpOTSI:lKHOI"O MeXaHH3Ma B pat)oqeM IIOnO:lK9HHH H .B rrono:lKeHHH aapS!ll

KH. Ha HanpaBnSIJOIUHX ycTaHOBneHbl KOHU9Bhle BbiKnJO'iaTenH, C IIOMOIUbiO Ko

TOpbiX llpOH3BOllHTCSI yrrpaBneHHe BblllBH:lK9HH9M tj>HlibMOIIpOTSI:lKHOI"O ycTpOil:CTBa. 
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5. MHKpOCKOHHbiil CTOn 

llnS! o6ecrre'ieHHSI nepellBH:lKeHHSI H306pa:lKeHHSI Ha OllepaTopa r 

Hbl9 OO'beKTHBbl pacnonaraJOTCSI Ha IIOllBH:lKHOM CTOne. CTon HMeeT :ll 

HanpaBnSIJOIUHe H IIOlliUHIIHHKH HCIIOnb3YJOTCSI OT cepHHHOI"O MHKpOCKOII 

npHBOll CTona OCy!UeCTBnSieTCSI OT IUTypBana, HaXOllSIIU9I"OCSI II 

paTOpOM, C IIOMOIUbiO CTanbHOH neHTbi. K IIOllBH:lKHOMy CTOny C IIOMO 

IUTeil:Ha llpHKperrnSIJOTCSI KOHlleHCOpb! H OCB9THTenb. 

B llaHHOil: KOHCTpyKUHH CTOna TO'iHOCTb nepellBH:lK9HHSI OO'beK 

:lKHT B npellenax 5 ~JQ MK. 3Ta TO'IHOCTb 1103BOnSieT HCITOnb30B8Tb 1 

CHCTeMy H9110CpellCTB9HHO HS CTOne. 

B cny'lae npHMeHeHHSI cTona TOnbKO llnH npocMoTpa B03MO:lKH 

aoBaHHe 6onee rpy6hiX HanpaBnSIJOIUHX. 

• 

6. PeneilHbie cxeMbi ynpaBneHHH 

nynbT yrrpaBneHHSI COCTOHT H3 llBYX OllHHSKOBbiX 'iaCTeil:, ynp 

llBYMSI IIOnOBHHaMH CTOna. 0llHa IIOnOBHH~ nynbTS ynpaBneHHSI 

B ce6SI: 

a) nepeKnJO'iaTenb "Bnepell - Ha3all" , HMeJOIUHil: 3 nono:lKeHHH: 

"Ha3all" H Heil:TpanbHOe. C IIOMOIUbiO aTOI"O nepeKnJO'iaTenSI peBep 

HaftpaBneHHe llBH:lKeHHSI tj>HnbMa B pe:lKHMe 6biCTpoil: HnH MellneHHOil: 1 

6) nepeKnJO'iaTenb naMII OCBe!UeHHSI tj>HnbMOB 0 KOTOpbiil: OllHO 

BKnJO'ISeT IIHTSHHe HS OllHO H3 tj>IJnbMOIIpOTSI:lKHbiX YCTpOil:CTB CTOna. 

B) nepeKnJO'iaTenb "6'!.ICTpO-MellneHHO" 0 OOeCIIe'iHBaJOIUHil: H: 

CKOpOCTH llpOTSI:lKKH tj>HnbMa. 

I") KHOIIKY rrpH:lKHMa1 B MOMeHT Ha:lKSTHSI KOTOpoil: onycKaeTCSI 

HaS! paMKa H Cpa6aThiBaeT BaKyyMHbiil: llpHCOC. nocne OTIIYCKBHHSI KHO 

Ka aBTOMSTH'ieCKH IIOllHHMaeTCH BBepx, BaKyyMHbiil: llpHCOC npeKpa: 

OOTy B MOMeHT BKnJO'ieHHSI nepeKnJO'iaTenSI "Bnepell-Ha3all". 

CxeMbi yrrpaBneHHSI tj>HnbMorrpoTH:lKHbiM ycTpoil:CTBOM, rrpH:lKHMOJ 

H CXeMa BblllBH:lKeHHSI tj>HnbMOIIpOTSI:lKHbiX yCTpoil:CTB rrpHB9lleHbl HI 

Bee peneil:Hbie cxeMbl coopaHbl B llBYX OllHHBKOBbiX peneii:HbD 

OllHH f5noK of5cny:lKHBaeT IIOnOBHHY CTOna (COOTBeTCTBeHHO Ha pHCyf. 
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OTS'DKKa o6ecne'IHBaeTCSI MoTopaMH M 1 H M?. KO-

JlHCKBMH (5) <jJHllbMOBbiX 6o6HH <jJpHKUHOHHOil: nepeJla'leil:, 

pHKUHOHHOil: nepena'IH n03B01IHll0 pe3KO ynpOCTHTb H yne

~HOe ycTpoii:CTBO H yaenH'IHTb ero Halle*HOCTb, 3a ne

nyaTaUHH C SIHBapSI 1968 r, cymeCTBeHHOrO H3HOC8 <jJpHK-

6binO, B aTOM pe*HMe H8 OJlHH H3 MOTOpOB nonaeTCSI 

Sl*eHHe, H8 npyroil: - HanpSI*eHHe, o6ecne'IHB8IOillee H8TSI-

6opKy neTliH, B03HHK8IOilleil: H3-3a JlBH*eHHSI no HHepUHH 

CM8TbiBaeTCSI nneHKa. npH aTOM MarHHTHbie My<jJTbi MMt 

H aanHKH B
1 

H B2 cao6onao apamaiOTCSI, 

Holi. rrpoTSI*KH o6ecrre'IHBaeTcSI MoTopoM M 3 THrra MC-160, 

a naa <jJHllbMonpoTH*HhiX ycTpoli.cTBa, CKopoCTh npoTSI*KH 

aeTCSI MOTopoM M3, a rrpoTH*Ka rrneHKH ocymecTBnSieTCSI 

IH Bt H B2, KOTOpbie cuerrnSIIOTCSI c rrpHBOJlOM oT MOTopa 

HHTHb!X My<jJT MM1 H MM2. npH aTOM MOTOpbl Mt H M2 

ITOJlMOTKH H Ha HHX IlOJlaiOTCSI 0JlHHaK013bie HanpSI*eHHSI, 

K KaJlpOBOMY OKHY ocymeCTBllSieTCSI BaKyyMHbiM npH*H

nona'leil: BaKyyMa - aneKTpoMarHHTHbiM KnanaHoM K 1• 

HHSI rapaHTHH IlPH*HMa B MOMeHT IlOJla'IH BaKyyMa nneH

rrpH*HMaeTCSI paMKOil: p .liHllHHJlp H IIOpmeHb IIOJlHHMBIOT 

'le B UHllHHJlp BaKyyMa, IIPH*HM paMKH ocymeCTBllSieTCSI 

aneKTpoMarHHTHbiM KnarraHOM K 2 • HopManhHOe ee 

OTe CTona C BKlliO'IeHHbiM BaKyyMHb!M HaCOCOM - nOJlHSI

eTCSI TOllbKO Ha MOMeHT IIPH*HMa IIlleHKH, 'ITO C03A8eT 

JlKe rrneHKH, 

3apS!JlKH rrneHKH 3aKniO'IaeTCSI B nOJlHSITHH paMOK PM-1 H 

H POllHKaMH, IIpH aTOM OCB060*llaiOTCSI K8CCeThi 1 H HX 

MO*HO CB060J1HO BbiHYTb H3 <jJHllbMOBOrO KaHana, 

Hbiil: MeXaHH3M BblJlBHraeTCSI JlllSI 3apSIJlKH nneHKH no Ha

OHUaX Haiip8BllSI!OillHX HMeiOTCSI <jJHKC8TOpbl JlllSI <jJHKCBUHH 

MeXaHH3M8 B pa60'IeM IIOllO*eHHH H_B IIOllO*eHHH 38pSIJl

HX YCTaHOBlleHbl KOHUeBbie Bb!Kll!O'IBTenH, C nOMOillb!O Ko

SI yrrpaaneHHe BblJlBH*eHHeM <jJHJibMOnp.OTSI*HOro ycTpOii:CTBa, 
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5, MHKpOCKOIIHbiH CTOn 

nnH o6eCIIe'leHHSI rrepeJlBH*eHHSI H306pa*eHHSI Ha orrepaTOpa IIpOeKUHOH

Hbie 06'beKTHBbl pacrronaraiOTCSI Ha IIOJJ.BH*HOM CTOlle, CTOll HMeeT ,XOJJ. 160MM, 

H anpaanHIOIUHe H rroJJ.mHIIHHKH HCIIOllb3YIOTCSI OT cepHii:Horo MHKpocKorra YH M-21. 

npHBOll CTona ocymecTBnSieTCSI OT ruTypaana, aaxoJJ.HllierocSI nepen one

paTopoM, C IIOMOllib!O CTallbHOR neHTb!, K IIOIJ.BH*HOMY CTony C IIOMOillb!O KpOH-

illTeli.Ha IlpHKpellllSIIOTCSI KOHJJ.eHCOpbl H OCBeTHTellb, 

B JJ.BHHOil: KOHCTpyKUHH CTOlla TO'IHOCTb rrepeJJ.BH*eHHSI o6'beKTHBOB ne

*HT B rrpeJJ.enax 5 folQ MK, 8Ta TO'IHOCTb Il03BOllSieT HCII0llb30B8Tb OTC'IeTHyiO 

CHCTeMy HerrocpeJJ.CTBeHHO Ha CTone, 

B Clly'lae IIpHMeHeHHSI CTOll8 TOllbKO IJ.llSI IIpOCMOTpa B03MO*HO HCII01Ib-

30BaHHe 6onee rpy6hrx HarrpaBnSIIOIUHX, 

• 

6. PeneilHbie cxeMbi ynpaBneHHH 

nynbT yrrpaaneHHSI COCTOHT H3 JJ.BYX OJJ.HH8KOBbiX '18CTeil:, yrrpaBllSI!OillHX 

llBYMSI II01IOBHH8MH CTOl18, 0JJ.H8 IIOllOBHH~ IIYllbT8 yrrpaBlleHHSI 

B ce6SI: 

BKIIIO'IaeT 

a) nepeKlliO'IaTenb "arrepeJJ. - Ha3aJJ." , HMeiOIUHil: 3 IlOllO*eHHSI: "BrrepeJJ.", 

"aa3an" H aeii:TpanbHOe. C rroMOillbiO aToro rrepeKniO'IaTenSI peBepcHpyeTCSI 

HatfpaaneHHe llBH*eHHSI <jJHllbM8 B pe*HMe 6b!CTpOli. HllH MenneHHOR IIpOTSI*KH, 

6) nepeKlliO'IaTellb ll8Mll OCBerueHHSI <jJHllbMOB, KOTOpbiil: OllHOBpeMeHHO 

BK1IIO'I8eT IIHTaHHe Ha OllHO H3 cpHllbMOIIpOTSI*HblX YCTpOli.CTB CTona, 

B) nepeKliiO'IaTellb "6biCTpO-MetllleHHO", o6eCIIe'IHB8!0illHil: H3MeHeHHe 

CKOpOCTH IIpOTSI*KH cpH1IbM8, 

r) KHOIIKy IlPH*HMa1 B MOMeHT H8*8THSI KOTOpOli. OIIYCKaeTCSI IIPH*HM

HaSI paMK8 H Cpa6aTbiBaeT BBKYYMHbiR rrpHCOC, nocne OTITYCKBHHSI KHOIIKH paM

Ka BBTOMaTH'IeCKH IlOllHHMaeTCSl BBepx, BBKYYMHbiil: IIpHCOC rrpeKpamaeT pa-

6oTy B MOMeHT BKliiO'IeHHSI rrepeKniO'IaTenSI "arrepen-Ha3an". 

CxeMhi yrrpaaneHHSI <jJHllbMorrpoTSI*HhiM ycTpoii:CTBOM, ITPH*HMOM c!JHnhMa 

H CXeMa BblllBH*eHHSI <jJHllbMOIIpOTSI*HbiX ycTpoii:CTB IIpHBeJleHbl Ha pHC, 6, 

Bee peneii:Hbie cxeMhi co6paHhi B nayx OllHHaKOBbiX peneii:HbiX 6noKax, 

OllHH 6nOK o6cny*HB8eT IIOllOBHHY CT01I8 (cOOTBeTCTBeHHO Ha pHCyHKaX IIpH-
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eAeHhi cxeMhi OAHOI'O 6noKa). PeneaHhia 6noK cocTOHT ua Tpex nepe"lucneH

hiX Bh!I119. CXeM, nnSI Hai'nSIAHOCTH Ha CXeMaX npHB9A9Hbl aneMeHThl nynbTa 

• npaaneHHSI H pSIA Apyrux aneMeHTOB, noSICHSilOlllHX pa6oTy. OcaoaaoA THn 

MKY-48 Ha 24 aonbTa. 

B MexaHH3Me BhiABHlKeHHSI (eM, puc. 7) ucnonbaoaaH MOTop THna Kn-25, 

HTBHH9 KOTOpOI'O ocymeCTBnSieTCSI OT CeTH nepeMeHHOI'O TOKa HanpSilK9HHeM 

8 , aKmo"leHHe MOTopa npouaBOAHTCSI OT KHonoK KH-1 H KH-2 ( "anepeA" 

'Ha3aA') 0 OCTaHaBnHB810TCSI MOTOpbl KOHUeBhiMH BbiKniO'IaTenSIMH, 

Y CTpOHCTBO AnSI npHlKHMa nneHKH ( CM. pHC. 8) cpa6aThiBaeT npH HalKa

KHOTIKH npHlKHMa, npH :3TOM TIOA89TCSI HanpSilKeHHe Ha BaKyyMHblH KnanaH 

ooeCTO"lHBaeTCSI KnanaH paMKH ( paMKa TIOA AeHCTBHeM npylKHHhl 

onycKaeTCSI), ilpH OTTiyCK8HHH KHOTIKH Ha KnanaHhl TIOAHSITHSI paMKH TIOA89TCSI 

HanpSilK9HH9 H paMKa TIOAHHMaeTCSI, 0TKnlO"lQHHe BaKyyMHOI'O npHCOCa OCy

eCTBnSieTCSI neoeKnlO"laTeneM "aneoen-Haaan". 

CxeMa ynpaaneHHSI <PunbMOnpoTSilKHhiMH ycTpOHCTB8MH ooecne'IHBaeT 
1 2 

npaaneaue MOTopaMH <PunbMonpoTSilKHhiX ycTpoii:CTB M 1 , M2, M 1, M2 H Mg H 

arHHTHhiMH MYtPTaMH, Pene P~, P 4 cnylKHT AnSI ynpaaneHHSI MOTopaMH M1, 

2 
H Mg, o6ecne"lHBaSI BKnlO"leHHe ux B pelKHMax MeAneHHOH H ohiCTpoa npo-

TSilKeK AnSI nepeMOTKH nneHKH, 

ConpOTHBneHHSI BenH"lHHOH 51 OM cnylKaT anSI orpaHH"l9HHSI TOKa MOTQ

pOB M 1 H M 2 ( Mt H M2) B pelKuMe MeaneHHOft npoTS!lKKH, B pelKHMe 6hiCTpoA 

TipOTSilKKH TOK TSIHyWei'O MOTOpa OI'paHH"lHB89TCSI COTIPOTHBneHH9M go OM, 

BKnlO"l89MhiM C TIOMOWblO pene P6. 

BKnlO"leHHe MYtPT ocymeCTBnSieTCSI c TIOMOlllblO pene P5. nnSI aaaePlKKH 

BhiKnJO"leHHSI pene P5 u, cneaoaaTenbHO, anSI aaaeplKKK1 MOMeHTa BbiKnJO"leHHSI 

MytlJT CUenneHHSI B MOM9HT TO"!HOH OCT8HOBKH 0 HCTIOnbayeTCSI U9Tib 0 COCTOSI

WaSI H3 auoaoa nT>K, conpOTHBneHHSI 100 OM H 9MKOCTH 2000 MKtP• 3aaeplK

Ka Heo6xoaHMa AnSI TOI'O, "lT06bi OCyiUeCTBHTb TOpMOlK9HHe nneHKH TOpMo-

30M MOTOpa Mgo npH :3TOM MYtPTbl aonlKHbl OCT888TbCSI BKniO"l9HHb!MH Ha Bpe

MSI TOpMOlKeHHSI, 

Pene P 7 H P
8 

cnylKaT anSI ynpasneHHSI MOTopaMH MJ, M2 H Mg npu 

pa6oTe APYI'OH nonOBHHbl tPHnbMOTipOTSilKHOI'O yCTpOHCTBa, ilepeKnlO"l9HHe yn

paaneHHSI npu aToM ocymecTangeTCR nepeKniD"laTeneM naMn. 
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3aKniOtteHHe 

. B paapa60TKe KOHCTpyKUHH CTOna, KpOMe 8BTOpOB HaCTOSIIUea I 

·npHHHManu y"laCTHe: M.l1. nonoa, H. A. )Kypaanea, B.n. fypeeB H3 l1l 

Ta tPH3HKH Bh!COKHX :3Hepi'HH (CepnyXOB), 

ABTOpbl C"lHT8lOT CBOHM npHS!THbiM aonroM Bblp83HTb rnyoOKYlO 

aapaocTb npotlJ. H. B. '-lyauno, AOKTopy tlJuauKo-MaTeMaTH'IeCKHX aayK M 

noabeay, KaHaHAaTy <tJuauKo-MaTeMaTu"leCKHX aayK H. A. BupSicoay 31 

THe B OOCylKaeHHSIX T9XHH"l9CKHX npOeKTOB CTOna, 

AaTOpbi oTMe"lalOT 6onbll1Yl0 pa6oTy, npoaenaaay10 KonneKTHBm 

Ol1fll1 no uaroToaneHHlO onbiTHbiX aKaeMnngpoa :3THX cTonos. 

• 

PyKODHCb nocTynuna B aanaTenbCKHII oTnen 

28 HOH6pH 1968 rona. 
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,J OJlHOI'O 61IOK8), Peneli:Hblli: 61IOK COCTOHT H3 TpeX nepe'IHClleH

M. llng HBI'liSlJlHOCTH Ha CX9M8X npHB9Jl9Hbl 3li9M9HTbl nyllbTa 

• pSlJl llPYI'HX aneMeHTOB, noSlCHSllOIUHX pa6oTy. OcHOBHOA THn 

48 H8 24 BOllbT8. 

H3Me BbiJlBH)I{9HHSl (eM, pHC. 7) HCTIOllb30B8H MOTOp THna Kll-25, 

OI'O OCyiUeCTBliS19TCSl OT C9TH nepeM9HHOI'O TOKB HanpS1)1{9HH9M 

HHe MoTopa rrpoHaBOJlHTCSl OT KHonoK KH-1 H KH-2 ( "snepell" 

OCT8H8BliHB810TCSl MOTOpbl KOHUeBblMH Bb!KliiO'I8T9liSlMH, 

IIpH)I{HMa 1Ill9HKH ( CM. pHC. 8) Cpa6aTbiBaeT IIpH H8)1{8-

H)I{HM81 IIpH aTOM TIO}laeTCSl Hanpg)l{eHHe Ha BBKYYMHbiH KllanaH 

ecTO'IHBaeTcSl KllanaH paMKH (paMKa noll JleHCTBHeM TIPY*HHbi 

DpH OTnycKaHHH KHOTIKH Ha KllanaHbl TIOJlHSlTHSl paMKH TI0Jl89TCH 

paMKa TIOJlHHM89TCH, 0TKlll0'19HH9 BSKYYMHOI'O npHCOCa ocy

neoeKliiO'I:aTelleM "sneoeu-Haaau". 

npasneHHSl tPHllbMOTipOTSl)I{HbiMH yCTpOHCTBaMH o6ecne'IHBaeT 
1 2 

TopaMH tPHllbMOnpoTH*HbiX ycTpoH:cTs M 1 , M2, M
1

, M2 H M 3 H 

MY4>TaMH, Pene P::\, P 4 cny*HT JlliH yrrpasneHHSl MOTopaMH M1, 

cne'I:HBBH BKliiO'IeHHe HX B p9)1{HMaX M9Jlll9HHOH H 6biCTpOA npo-

peMOTKH nlleHKH, 

BlleHHH BeliH'IHHOA 51 OM Clly)l{aT JlliH OI'p8HH'I9HHH TOKa MOTQ

( M 1 H M 2 ) s pe*HMe MeJ::tneHHOA rrpoTH)I{KH, s pe*HMe 6biCTpoA 

THHylllei'O MOTOpa OI'p8HH'IHB89TCH COTIPOTHBlleHHeM 30 OM, 

c rroMOlllbiO pene P6. 

He MYtPT ocymecTBliHeTCH c noMOlllbiO pene P5 • .!lnH aaJleP*KH 

ene P5 H 1 ClleJlOB8T9llbH01 JlliH 381l9p)I{KH MOM9HTa Bblfll10'19HHH 

HH B MOM9HT TO'IHOft OCT8HOBKH 1 HCTIOllb3yeTCH U9Tib 1 COCTOH

B ll7)1(, COTipOTHBlleHHH 100 OM H 9MKOCTH 20{)() MKtP• 3a)l9p)l{

a JlliH TOI'O, 'IT06bi ocyiUeCTBBTb TOpM0)1{9HH9 llll9HKB TOpMo

npH 3TOM MYlPThl Jl0ll)I{Hbl OCT8B8TbCH BKliiO'I9HHbiMB Ha Bpe-

B Pg cny*aT llliH ynpasneHHH MOTopaMH Mt, M2 H M 8 npB 

A nonosHHbl cpHllbMonpoTH)I{Horo ycTpoftcTsa. DepeKliiO'IeHHe yn

aToM ocymecTsnHeTcH nepeKliiO'IaTeneM naMn. 
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38KnJO'leHHe 

. B paapa60TK9 KOHCTpyKUHH CTOlla, KpOMe aBTOpOB HaCTOHIUe:ll: pa60Thl, 

npHHHMaliH y~acTHe: M.YI. Donos, H. A. >Kypasnes, B.n. fypees HS YIHCTHTy

Ta cpHSHKH BbiCOKHX 3HeprH:II: (Cepnyxos), 

ABTOpbl C'IHT8IOT CBOHM npHHTHbiM JlOlii'OM BbipaSHTb I'lly60KYIO 6naro

Jl8pHOCTb npocp, 11. B. t{ysHno, JlOKTopy cpH3HKo-MaTeMaTH'IeCKHX HayK M,YI, Co

nosbesy, KSHJlHJlaTy cpHSHKO-MaTeMaTH'IeCKHX HayK H. A. BHpHcosy sa yqac

THe B 06Cy)KJl9HHHX T9XHH'i9CKHX np09KTOB CTOlla, 

AsTOpbl OTMe'iaiOT 6ollbWYIO pa6oTy, npoJlenaHHyiO KonneKTHBOM U8M 

QJ1,S{J1 no H3I'OTOBli9HHIO OTibiTHbiX 3K39MTiliSlpOB 3THX CTOliOB, 

• 

PyKonacb nocTynana B aaaaTenbCKHil oTaen 

28 HOH6pH 1968 roaa. 
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