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Mpamaanam CCCP B cooTBeTCTBUM C
LUENAMU HOMMYHHUCTUYECHKOrO CTPOM-
TenbCTBa rapaHTHpyerca ceo6oaa
HaY4YHOro, TEXHUYECKOrO M XyaOMecC-
TBEHHOrO TBOpPYECTBa.

Ha 47 craren Koncturyuwu CCCP

doTtoannapar npoyHo Bowen B ObLIT COBETCKOro
yenoeeka. OcobBeHHO yBenuWuunca cnpoc Ha ¢oTo-
annapatel C pas3BUMTMEM B CTpaHe MaccoBOro
TypU3ma.
3aHATHE poTOorpaduen BLI3LIBAET HHTEPEC K ONTHU-
Ke, cBeToTexHuKke, ¢poTtoxumuu. o Mepe ocsoeHua
TEXHUKU BLINONHEHWA GOTOrpadUYEcHUX NpouUeccos
npobymAaaeTcA CTPEMNEHWEe K NOBLILWEHUID XYAO-
MECTBEHHOro YPOBHA NMyT@M UCNONb30BaHWA 0COOLIX
“300pa3uTenbHbIX CPEeacTB U TBOPYECKHUX NPUEMOB.
C 2T0ro HauMHaeTca nNyTb B MUP H306pPa3UTeNLHOro
uchycctea. OaHako Hemano ¢ortonoburenen, HoTo-
pbix yBnexkaer oBwupxas obnacte npuHnaaHon ¢o-
TOrpadum.
3aHATME ¢oTorpaduein He TpebyeT CNOPTUBHOMO
3/10POBbLA, MY3LIKANLHOIO CAYXa WAM YMEHWA PUCO-
BaTe. OHO AOCTYNHO NKOAAM Pas3NUyYHbLIX BO3PACTOB
M He orpaHuuuMBaeTcA ypoBHem oOpasosanus. Bot
OCHOBHbBIE NPWYKHBI PacTywen NONynAPHOCTU ¢OTO-
nobutenbcTBa B Halen CTpaHe.
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H KoHuy 10-# NATMNETKM 4Yucno ¢oToannaparos,
BbiNYWEHHbIX COBETCKOW NPOMbILUNEHHOCTLIO, NPeBbI-
cut 50 MUMNNUOoHOB.

3HauuTenbHbLIK . BANaAd B pasBUTHE COBETCKOro

doToannapaTtoCTpPOEHUA BHOCAT npeanpuatua Beno-
PYCCHH.

HeMHOro UCTOpUH

B 1978 roay, koraa otmeuancA 60-nethun robunen

obpasosanuun bBenopycckon CCP, Benopycchoe
ONTHKO-MexaHuyecKoe obbeanuHeHne npeAacTasnaAno
cobon rpynny COBpPEMEHHbLIX NPEANPUATUH, OCHa-

WEeHHbIX HOBEWWUM oBopyaoBaHMeEM.

Hayano 6enopycckoMy @&oToannapaTtoCTPOEHUIO
O6bino nonowmeHo 25 nert Haszan, Koraa COCTOANach
3aKknagka pyHaameHTa Ans nepsbix KopnycoB Muk-
CKOro MexaHuueckoro sasoaa um. C.W.Basunosa
(MM3). Yie B mae 1957 roaa npu COAEnCTBUM M
nomoum MocyaapcTBEHHOrO ONTUHO-MEXAHUYECKOrO
3aB0Aa, HbiHe TpumAabl opaexa Jlenuna Jlennurpaa-
CHOE€ ONTHHO-MexaHuyeckoe obveaunenne, MM3
Hanaaun Beinyck ¢potoannapartos ,Cmena-2" (puc. 1).
C oaTOM MOAenu Havyato KpPYNHOCEPUMHOE MNPOU3-
BOACTBO nwbButensckux ¢ortoannapatos B beno-
PYCCHH.

B 1962 roay 3aBoa npuctynun k paspaBoTtHe W
BbiNYCKY CaMOro KOMMAKTHOrO ANA TOr0 BpPEeMEeHM
potoannaparta ,BecHa" OpUrMHaANBHON KOHCTPYKUMH,
a B 1964 sBbiwna ee moaudukauua Becha-2“

2T COPLOP LY

Kop K2 K¢

(puc. 3). Yepea roa 8 Kb MMS3 yme paspabartsiBancsa
nepebii COBETCHUM nonydopMaTHbiM ¢oToannapar
Haika" (puc. 2). Bra Moaens noayuuna WHPOKYIO
MIBECTHOCTb M XOPOWYK Ppenytaumid He TONbKO
BHYTPM HalweW cTpaHbl, HO U 3a pybemom. Ha base
aTOW Mopaenu ObinM B AanbHewwem paspaboTaHbl
Hanka-2" Yanuka-2M“,  Haika-3* (c akcnoHomer-
puyeckum yctponctsom). OOHOBPEMEHHO C ITHUMH
MoaenfaMu paapabateiBancAd pRA4  aApyrux, Oonee
cnomubix annapartose (,Opuon”, ,Paccset*). B coor-
BETCTBUU C oOTpacnesou cneuynanusauyuwen MMS3
6bin  OPUEHTHPOBAH HAa NPOW3BOACTBO MNPOCThIX
MacCOBbIX MOAENEW, B CBA3U C YEM OAHOBPEMEHHO
Cc mManopopmMaTtHbiMK MOAENAMW 32BOA BhiNycKan
doTtoannapatel cpeaHedOpMaTHLIE, TaKWE, Hau

.ocrapera’, ,LLkonsHuk", ,Omon“, npeanasnauas-
WHeCA ANA HayuHawwux ¢ortonobutenen (puc. 4).

3™ moaenu NpocTel NO YCTPoOWCTBY M B oBpauwle-
HMUMU, OYEHb HAAEMHbI W NO3BONAIOT NOAYYaTh GOTOOT-
NeyaTKU HKOHTAKTHbIM cnocobom 6es npuUMeHeHuA
¢oToyBENUUUTENA.

C passutuem npou3BoACTBA, Ppas3pabOTHOW U
OCBOEHMEM HOBOW NPOTPECCUBHOW TEXHONOTWMM W

COBpEMEHHbIX MaTtepuanos poc 3asoa, oborawa-
nMce onbiTtomM ero kaaps.. B 1971 roay Ha Gase
MuHcKkoro MexaHwuyeckoro 3asoaa O6bin0 €CO3AaHO
Benopycckoe ONTUKO-MexaHWYecKoe oObeanHeHue,
cnocoBHoe pelwaTh CNOMHbIE 3a4a4YU COBPEMEHHOr0
doToannapaTtoCTpPOEHHUA.

5ITCODICOITCOITCODICOITOITOIIC
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Puc. 1. Cemencteo ¢oroannaparos ,CmeHa“ — nepsaf
npoaykuuAa Benopycckoro 3asoga ana goronioburtenen

B nocneanue roasl obneaMHeHue OCBOMNG Npo-
W3BOACTBO ¢oToannapara ,3eHuT", cemencrea
avanpoextopos Ttuna ,CBuTA3LY, npuctasku AnA
makpocsvemku (3P, npucnocobnenuna anAa nepe-
CBEMHKM AWaNn03UTHBOB, HOTOYBENHYUTENA NPOU3BOA-
CTBEHHOro HasHauyeHwua Tuna ,bBenopych”, KHHO-
NPOEKTOPOB ANA COBPEMEHHbLIX KMHOTEaTpoB W Ap.

Manenun obbeauHeHnAa aKcnoptupyoTca OGonee

yem B 60 ctpaH mupa. Toneko 3a 1977 roa 3a -

OCBOEHHE U BbLINYCK GOTOTEXHUKH obveaMHeHnem
6

Puc. 2. @orvoannapars Tina  HahKa®, nonyuusuiue
TaKoe Has3BaHWe B YEecTb NepBOA B MUPe HMEHLHUHb-
nocmonasTta B. Tepewxosoi-Hukonaeson

NONyYeHb AWNNOMBI, UEHHBIE NOAAPKU U 68 Meaanen
BOHX CCCP.

B o6neanHeHud Oonbwoe BHUMaHWE yAENAeTcA
yNyylIEHUIO YCNOBWHW TpyAa U OTAbIXa TPYARLWMXCA.
OHo pacnonaraer 0OnaroyCTpOEHHbIMU OOWEMUTH-
aMu, rae wuByT 1 600 Monoabix paboyKx, AETCHUMK
capamu, B KOTopbix BocnutbiBalotcAa 1150 getei,
COBPEMEHHON CNOPTUBHOM 6a3on. 3a BpPeEMA
cyliecTteoBaHMA 3aBoAa B MUOHEPCKOM narepe
otnoxHynu 15000 wkonbHukos. B 3aBoacKOM



Puc. 3. ®ortoannapate tuna ,BecHa* —
NepBbLIe  OTEYECTBEHHHE  MHHHATIOPHHE
annapatel Ha 35-MM nNnewKy

Puc. 4. CpeaHedopmartHuie poToannaparts ,Icrapera’, ,3noa",
SLUKonbHUK"

Konnextuse 6onee 2 900 cnoprcmeHos, 6onee 900
yenosen caanu Hopmel TO.

Mpodeccuonanbhar noarotoBka Monoasix pabo-
unx ocyuwectenaerca B [1TY, rape obyyaworca 750
yenoses.

Konnextus oGveauHenua, B pagax KOTOPOro Tpy-
AATCA BbICOKOKBANMOUUMPOBAHHLIE CMNEUUaNUCTh,
HOHCTPYKTOPbI, Y4YEHbIe, B TOM YUCNE HECKONbKO
naypeatoB [0OCynapCTBEHHbIX MPEeMHii, NapTU3aHBbl,
BeTepaHbl BOWHLI W Tpyaa, NOKa3biBaeT BLICOKWE
pe3ynbTatel B COUMANIUCTHYECHOM COPEBHOBAHHWH
npeanpuATMH MUHCKA M POACTBEHHLIX NPEANPHATHI.

CospemeHHOE NOKOMNeHHe
6enopycckux ¢oroannapartos

LLiupokoe paasutue doTorpadupoBaHMA Ha UBETHOM
M ocobeHHO Ha oBpaTuMon nnexHke notpebosano
HOBbLIX YCOBEPLIEHCTBOBAHUA U B NPOCTHLIX WHKANbHbIX
8

doTtoannaparax. B Hux Obinv BBEAEHb YCTpOWCTBA
ANA TOYHOro AO3WPOBaHMA CBeTa, nonajakwollero
Ha NNEHHY BO BpPEeMA €€ OKCNOHUPOBAHWA, ITO
NO3BONAET NoNy4yaTb HEraTuebl U NO3UTHBBI HEOOXO-
AUMOW NNOTHOCTH.

Mpoaonman nyywue TpaauuUUM B CO3AaHUM LWKANb-
HbIX ManodopmMaTtHbiX ¢oToannaparos, KOHCTPYKTOPbI
06beaAMHEHNA COBMECTHO C TexHonoramu paspabo-
Tanu HoByO mogens ¢oroannapara ,Bunua-asto” c
aBTOMATUYECHKOW YCTAHOBKOM 3KCNO3HUWK. ABTOMA-
TM3aUWA CHLEMOYHOro Npouecca KOCHynach B OCHOB-
HOM AOPOrUX U CPeAHUX No cToMmocTH Kamep (,Hu-
es-10“, ,Cokon*, ,3o0pxuin-10“, ,PIL-MHHPOH® H
ap.). Heaoporux me d¢ortoannapatoB C CUCTEMOM
aBTOMAaTHYECHOMN YCTAHOBKM SKCNO3ULUHUHU, NpeaHasHa-
YeHHBIX ANA MaccoBoro potontobuTens, He BuiNyCHKa-
nocb. AtoTr npoben ¥ agonweH Obl BOCNONHUTHL
HOBbIM ¢oToannapar ,Bunua-asro“.

MonbsyAacb aTUM annapatoM, ¢ortonobutens
u3baBnAeTCA OT TPYAHOW onepauvn onpeaeneHus
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BbIIEPMKU M aAuadparMbl — aBTOMAaTHKa BbINONHAET
ee OGbiCTpEe U TOYHEe 4YenoseHa.

HoBbii ¢oToannapar ckoHcTpyupoBaH Ha 0Oase
COBPEMEHHbIX MaTepUaNoB U KOMMAEKTYIOWMUX 3ne-
MEHTOB, OH CcTan 06a3oBOM MOAENbL ANA UENoro
nokonewua annapartos: ,Bunua“,  Cunyat-anektpo®,
.OpuoH-EE". B HacToRwWee Bpema Beaetca noaro-
TOBKA K CEepuMHOMY npou3soacTsy Gonee cosep-
WweHHbix mogenen ,Cunyat-2“ u ,Opuon-2“,

Macca atux annapatos yMeHbweHa 3a cyer
U3roTOBNEHHA KOPNYCAa WU KPbLIWKK K3 0cOBO NPOYHOro
Nerkoro NONMMEpPHOro Marepuana — nonukapbonara,
KOTOPbIA BblA€PMBAET BLICOKHE yAApPHbIe Harpyaku
M XOPOWO COXpaHReT ¢OopMy W pas3mepb noa
BO3AEWCTBMEM TEMNepatyp B WWMPOKOM AManas’oHe.

BnaroaapA KOMNaKTHOCTU KOHCTPYKUMM M NpH-
MEHEHHWIO MUHHATIOPHbIX 3NEKTPOINEMEHTOB B CHC-
TeMe aBTOMATHHKM annapate WMeloT Hebonbliue
rabaputul. [lpocBeTneHHbit 06LeKTUB obnaaaer Bbi-
COHOW paspelwarwen cnocobHOCTbIO — 48 nuH/MM
no ueHtpy nonA . Hanpumep, o6ventue ,Mennoc-44"“
B doToannaparte ,3eHut" obecneuusaer 41 nUH/MM
ANA TeX Me YCNOBWMW.

®orvoannapars Mna ,Bunur®, ,Cunyat* n ,Opuon*
pPacCyuTaHbl Ha WUPOKUKA Kpyr doTonobutenes,
NpocTel B oOpaleHun W HapemHsl 8 paboTe, HO
HaK BCAHKWM CNOMHLIA MexaHWam, TpebyroT Bepem-
HOro obpalweHus.

HebGonbwue rabaputel ¥ Macca, COBPEMEHHbIN
BHEWHUA BUA, BO3MOMHOCTb NONYYEHHA XOPOLUMX
10
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yepHo-6enbix W UBETHbIX CHAMKOB — BOT OCHOBHbIE
noctouHcTea 6enopycckux ¢ortoannapartos.
LLnpoxui ananas3oH Buigepmen, Gonbwan rnybuHa
pesKOCTH M XxOopowaA usetonepenaya OOBLEKTHBA,
BO3MOMHOCTb NPUMEHEHHA NaMMbi-BCMNbIlKK KaK C
HaBenbHbIM, TaK U C BeckabenbHbiM COEAUHEHUEM
NO3BONAKOT NPOU3IBOAUTE 3TUMKM annaparamu cambie
pa3HOOOpPa3HLIE CLEMKM B YCNOBUAX PasNUuYHOW
OCBELEeHHOCTH,
B Typnoxoae ¥ AOMa, HA CTalMOHE W IHCHYPCHHU
OHM NOMOrYyT BaM 3anevyatners NaMATHbie COOLITUA.
CoBpemeHHble Genopyccrue doTtoannaparbl 3TOH
CepHH WMEeIT cneayowmre obwue NpUaHaKU:
LeHTpaNbHbLIN $HOTO3aTBOP C MWHMUMaNbHOW Bbl-
nepmkon 1/250 n 1/500 c;
o6uerTMB C GQOKYCHBIM paccTtoAaHuem 40 MM;
HaBOAKY OOBLEKTUBRA Ha PEe3HOCTb NO CHMBONAM
AWCTAHUMMK M LUKane pPacCCTOAHWMW;
CBETAWMWECA PaMHKM B BU3UpE, YKasuBawowue
none u3oBpaeHun, U METHU UCnpaBnexHna napan-
faKca npu CbeMKe C ONU3KUX PaCCTORHUH,
camocbpachiBalOWMWHCA CYETHHH KAAPOB NpK pas-
pAAKEe annapara; ’
YNPOLWEHHYIO 3apARAKY annaparta NAEHKOW;
KYDHOBBIH B3BOA 3aTBOpa, CONOKUPOBAHHBIN C
NEepPeMOTHON NNEHHM,
pyNneTouHyto obpaTtHyio NepemoTHy,;
knabensHoe n BeckabenbHoe NOAKNIOYEHWE namn-
BCNbIWEH.
1



Bce anemeHTol 06CNyMUBAHMA Kamep XOpowo
0603pUMbl U YyAOOHO pacnoNnOHEHb.

PasnuuHbih YypoOBEHb TEXHUHECHOW OCHAUIEHHOCTH
doToannapatoB rapaHTUpyeT nokynatenaM GONbWOW
BLIGOP — OT NPOCTOW Kamepbl C YCTAHOBHOW 3KCNO-
3ULUKWK NO CHMBONAM NOroasl 40 Kamepbl C aBTOMa-
TU4ECHOM YCTAHOBKOM JHKCNO3MLMU ¥ 3aTBOPOM C
3NEKTPOHHbIM YNPaBNEHUEM,

CoBpemMeHHaRA TeXKHHYECKaR OCHALWEeHHOCTb NPOKU3-
BOACTBa NO3BONMHMNA MPH BbICOKUX XAapaKTepPUCTUHax
doToannapatoB 00ecneyrTb HU3KYIO LEeHY, YTO aAena-
eT X [OCTYNHBLIMK LHMPOKOMY Kpyry noTpebute-
new — OT WHKONbHWKA, PelMBLIEro 3aHATLCA ¢$OTOo-
rpaduen, A0 ONbITHOro dotonbutens ¢ OGONbWKM
CTameM,

OCHOBHbIE TEXHUYECKUE XapaKTEepPUCTUHK GOTO-
annapartoB npuBeaeHs B Tabn. 1.

Hamabih doroannapar cCHaGMaeTCA TeXHUYECKHM
ONUCaHUEM W NpaBMNaMKU NONb3OBAHUA UM, [ToaTOMY
Mbl COYNM HEeOoO6XOAWMMBIM [AaThb /Wb HECKONBbKO
COBETOB M pa3bACHEHWH, HKOTOPLIE MNOMOTYT Bam
Bonee OCHOBATENLHO M3yYUTL HOBHIA ¢oToannapar
H ObiICTpEe ero OCBOMUTb.

doroannapar ,Bunua“ —Haubonee npocras Moaenb
M3 CeMelCcTBa WHKanbHbix ¢oOTOaNNaparos, KOTOpas
He MMeeT YCTPOWCTBA aBTOMATHYECHOW OTpaboTHu
IHCNO3ULMKH.

OcHoBHble OeTanu ¢oToannapara MNOKAa3aHbl Ha
puc. 5, 6, 7: cnycHosaa KnaBuwa, oboima c
wnemmoi ana 6eckabenbHoro NOAKNIOYEHUA NamMnbi-
BCMbILKK, BUAOUCHATENL (0BOBLEKTUB BU3KPA), pyneTka

12
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Puc. 5. O6uwn Bua dorvoannaparta
Bunua"

obpatHOW nepemMoTkH, oOveKTHB (puc.5); oxynsap
BUAOUCHATENA, WHana-namMmATHa Tuvna npumenneMoﬁ
NNEHKWU, KYPOK B3BOAA 3aTBOPA U NEPEMOTKU NNEHKU,
wHKana-namMfAaTKa CBEeTO4YYBCTBUTENbHOCTH NNEeHKH
(puc. 6); NOBOAOK YCTAHOBHWU AMadpparmMbl, KOAbLUO
WHanbl CHMBO/IOB PACCTORHMA, LWKana auadpparmel,
WHana YCTaHOBHM CBETOYYBCTBHUTENLHOCTH MNEHHM,
ramka wWTaTMBHaR, KHONKa OOpaTHOW NEpPEeMOTHM,
WwHana cyetynMKa Kaapos (puc. 7).

OtnuuutenpHan ocoleHHocTs ¢oToannapara ,Bu-
NUA“ — HaNMYMEe CUCTEeMbl YNPOLWEHHOW YCTaHOBHHU
QHCNO3WUUK NO CUMBONAM nNOroAsl W PacCTof-
HUW NOo cuMBonam auctaHuui. Lllkana cumsonos
noroAbl W NOABUMHLIM MHAEHC, YHasbiBalOWWW Ha
NOroAHbLIE YCNOBUA CbLEMHKHM, BUAHLI B NONEe 3peHHUA
BH3Upa. JTO AaeT BO3MOMHOCTb, HE OTBOAA Hamepy
OT rnas3, W3MEHATb YCTAHOBMEHHYID SHCNO3HUMIO.
LLIkana cMMBONOB PacCTOAHMA HAHECEHA Ha AWCTaH-
UMOHHOM Konbue obvektusa (puc. 8).

an YCTaHOBHKE 3KCNO3XUUHMKU NO CHMBONAM NOroaobl
HYHHO NOMHWUTb, 4YTO WHKana BbACPMEH W LWHana

16

Puc. 6. ®oroannapar ,Bunua“. Bua caaan

YCTAHOBHW CBETOYYBCTBUTENBHOCTH NNEHKU HAXOAAT-
CA Ha OAHOM HKOnbue,

Yrobul BbiBpaTh U YCTAHOBUTL IKCNO3UUMIO, HEOD-
XOAUMO chneayrouee:

yCTaHOBUTL NOBOPOTOM HKONbUA 3HAYeHWe CBeTo-
YYBCTBUTENbHOCTU 3aPAMEHHON B annapar NAEHHKH,
np¥ 9TOM YCTaHaBNMBAETCA KOHHPETHOE 3HaYyeHue
BblAEPMHKM;

OLUEHUTb COCTOAHMUE NOoroasl, NnepeaBuran NOBOAOK
A0 OUKCUPOBAHHOIO NONOMEHWA, COBMECTUTL NOA-
BUMHbLIN MHAEHKC, BUAMMbLIK B NONe 3PEHUA BU3UPA,
C COOTBETCTBYIOUUM COCTOAHHIO Heba CUMBONOM
Noroasl, OAHOBPEMEHHO OH YHameT HeobxoauMoe
3HaYeHue aguadparmel.

YcraHoBneHHas Takum o6pasoM  IKCNO3MUMA
6yaer COOTBETCTBOBAaTbL 3HAYEHMAM, NPUBEAEHHBIM
B Tabn. 2.

OnA nony4yeHUa CHUMKOB HOPMaNbHOW MNOTHOCTH
HEeoBXo0aAUMMO MOMHUTL cneaylollee:

1. Tax Kak NATb CHMBONOB NOroAbLI HE OTPAaMaloT
BCEeX BO3MOMHBIX COCTORHMW Heba, Npu yCTaHOBHE

17



Tabnuua 2

JHAYEeHHA IHCNO3ULMM NMPpH €éeé YyCTaHOBHe
no cumBonam

CumBONG NOroas

Ceerouysct- [ AMPO30- | oo ppyyp-| nCOMHUE | o0 ie | LapHoe

BHTENLHOCTE Bbie wot |32 06na-il 1 ke connue®
nneHkw, ea. | Tyum Kamu
rOCTﬂ ﬂua@paruu. COOTBETCTBYOWMWE CUMBONAM NOroas
4 5,6 8 11 16
32 1/30 | 1/30 | 1/30 | 1/30 | 1/30
65 1/60 | 1/60 | 1/60 | 1/60 | 1/60
130 1/125 | 1/125 | 1/1256 | 1/125 | 1/125
250 1/250 | 1/250 | 1/250 | 1/250 | 1/250

3KCNO3UUUKM AONYCHAETCA HEHKOTOPOEe HeCOOTBeTCT-
BUe BbIBPaHHOro cuMBONa GaKTHYECHOMY COCTOR-
HUIO Heba.

2. LWkano# cumBsonoB uenecooBbpasaHO NONbL3O-
BaTbCA TONbLKO B CBETNOE BPEMA CYTOH.

3. lNpu CcbeMKe B TEeHH B CONHEYHbIM AeHb
pPEHOMEHAYEeTCA BBOAWTL NONPaBKy, HanpuMmep,
BMECTO CUMBONa ,APKOE conHue" ycraHasBnAuBaTb
CUMBON ,CONAHUE B AbiMKe“ u 1.4,

4. B nomewexun, B cymeprax, Ha paccsere, B
TEMHBIA Nepuoa roaa yenecoobpasHo NoNbL3OBaTLCA
3KCNOHOMETPOM.

OnAa HaBoaKu OOGBLEKTUBA Ha PE3HOCTb NO CHMBO-
nam pacCTOAHMA HeoBXO0AWMO:
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Puc. 7. ®Poroannapar
.Brnusa*. Bua cuuay

NOBOPOTOM KONbUa AWCTAHUMW YCTAHOBUTL NPOTHB
MHOEKCAa COOTBEeTCTBYIOWMUA BbIOPAHHOMY ClOMETY
CUMBON;

rMAAR B BW3WP, BNMCaTb B CBETALWYIOCA KaApoO-
OrpaHUYUTENbHYIO PaMHy OOBLEHT CbEMKU TaKUM
obpazoM, uTobbl ero usoBpameHue macwraGHO
COOTBETCTBOBAN0 yCTAHOBAEHHOMY cUMBONY (puc. 9).
Mpu cvemre OOLEKTOB, PacnoNOMEHHBIX Ha pac-
CTOAHUM A0 Tpex METPOoB, KaapupoBaHWe cneayert
BECTHM NO BHYTPEHHEW pamHe BU3Upa.

Puc. 8. CumMBONL YCTAHOBKKA AUCTAHUWM




paxHuvuUTenbHan

pamka
BUAOMCHATENA

L
0 B O @ e

S

—
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Puc. 9. Haapoor-

,BUNHA-aBTO

®doroannapar ,Bunua-asto" — 6aszosaR moaenb ce-
MencTBa WHanbHbix ¢poTtoannapatos Benopycckoro
ONTUKO-MexaHnueckoro obveauHenua (puc. 10). Ot
dotoannapara ,Bunua' oH OTAMYaeTCA HanUuuem
BCTPOEHHOIr0 3KCMOHOMETPHUYECHOro YCTPOWCTBA M
CBA3aHHbLIX C 3TUM KOHCTPYKTUBHLIX OCOBEHHOCTEH.

JKCNOHOMETPUYECKOe YCTPOWCTBO NO3BONAET aB-
TOMaTU4YecKU oTpabaTeiBaTe W YCTaHaBNMBaTb Bbi-
NepMKY ¥ avadparmy no nporpamme B 3aBUCUMOC-
TH OT OCBEWEHHOCTH O0BLEKTA U CBETOYYBCTBHUTENb-
HOCTH NNEHKHU,

B ravecTBe cBETONpPUMEMHMKA B 3TOM YCTPOMUCTBE
NPUMEHEH CENnEeHOBbLIH GOTOINEMEHT C HONbUEBLIM
pacnonomeHueM BoKpyr obneKTusa. [apawowun Ha
doToaneMeHT cBeT BbipabaThiBaeT 3NEKTPUYECKUH
TOK, HeoBxoaMMbin anA paboTbl 3KCNOHOMETpHYe-
CKOrO yCTpOWCTBAa, NO3TOMY AOMNONHWUTENbHOrO
UCTOYHWKA NUTaHKA He TpebyeTcA.
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Puc. 10. O6wwun Bug
¢oroannapara ,Bunus-asro*

HUcnonHutensHelM MEexaHM3MOM U WHAWKATOPOM
CAYHUT ManorabapuTHbIiM CTPENOYHLIW ranbBaHO-
MeTp. OTO TOUHLIA U CnoMHbIM npubop. Ero onopHuie
NOAWMWNHKKKA BHINONHEHH W3 arara; NPOBONOKa ANA
HaMOTKM HKaTYWHKW TOHbLUE YeNnoBeYeCHOro sonoca
(puc. 11). Ona u3roTtoBneHWs ranbBaHOMETpa yanul
M AeTanu NOCTaBNAKT 3aBOAY OKONO AECATH npea-
NPUATUIK CTPaHBI,

Puc. 11. MNosoportHan pamka
ranbsaHomMeTpa,
NPUMBHAEMOro B
3KCNOHOMETPHUECHOM
YCTPOACTEE, W ONOPHBIE
NOAWMNHKKK B Onpasax
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UyBCTBUTENbHBIH CBETONPUEMHWK B COYETAHWUM C
ranbBaHomMeTpom oOecneynBaer TOMHOCTb OTPaBoTHH
SGHCNO3WUUKM, Y4TO rapaHTUPYET ONTUMANLHYIO NNOT-
HOCTb M306pameHua. ,

3HayeHun oTpabaTeiBaeMbiX BbIAEPMER U auadpar-
Mbl BBEA€HbH B NONEe 3peHUA ONTUYECKOro BU3UPA U
yKasblBalOTCA CTPENHOW ranbBaHoMeTpa.

BamHoe pocrouHctBo dotoannapara ,Bunua-
aBTO" — BO3BMOMHOCTb OTHAIOYEHUA ABTOMATHKH W
YCTAHOBHA 3KCNO3WUUWU BPYYHYIO.

OnR npasunbHOi paboThi 3KCNOHOMETPHUYECKOrO
YCTPOWCTBA B CHCTEMY aBTOMATHYECKOW YCTAHOBHM
3KCNO3MUMU HeOOXOAMMO BBECTH AaHHLIe O CBeTo-
UYYBCTBUTENLHOCTH 3apAMEHHON NNeHKH. 3Ta onepa-
UMA OCYWEeCTBNAETCA NOBOPOTOM WHKane BBOAA
YYBCTBHTENLHOCTH A0 COBMELWEHUA BbIOPaHHOro
3HaYeHHWA YYBCTBUTENLHOCTH NNEHKH C HEeNnOABUM-
HbIM  HMHAEKCOM, PacnONOMEHHLM Ha Hopnyce
doToannapara (puc. 12). B aBTomMatuuecKuit pemum
YCTPOMCTBO BHIOYAETCA YCTAHOBHKOW MHAEKca no-
BOAKA AuadparmMel NPOTMB KpacHoW Oykeul ,A“

Pa6ora aKCNOHOMETPUYECHOrO YCTPOWCTBA KOHT-
PONHPYETCA NO TMONOMEHHIO CTPeNKH, KOTOpas
NORBNAGTCA B NONEe 3PEHWA BHAOUCKATENA nNpH
NEerkoM HamaTtWH Ha cnyckosyio wnasuity (puc. 13).
Crpenxka nokasbiBaeT 3HAYeHWUA BHIAEPHHKM M AMa-
dparmel, KOTOpbie ByayT yCTaHOBAEHH ANA noayye-
HUA Ha NAEeHKEe M300paMeHUA HOPMANbLHOW NNOT-
HOCTH.

HpaiHee HMMHee nonomeHwe cTpenku sa npeage-
namMu OuMGPOBAHHOW WHKANL YHKa3LBaeT Ha Heao-
CTaTOMHOE HKONUYeCTBO CcBera, no3ToMy, 4ToOW
NONYYUTE HOPMANBLHYIO MAOTHOCTE CHUMKA, HYMHO
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Puc. 12. ®oroannapar ,Bunur-asro“. Bua csaau

DNONONHUTENBHOE OcCBelWeHue unu Bonee BLICOKAA
YYBCTBUTENLHOCTb NNEHHKH.

KpanHee BepxHee NONOMEHNE CTPENKU CBUAETENb-
creyeT 06 M30OLITHE OCBEWEHHOCTH, B ITUX CAyYanax
ANA  YMEHbLLWEHHA CBEeTa, WAYWEero Ha nNNeHHy,
PEKOMEHAYETCA NPUMEHATE HEWTpanbHbie GUNBLTPLI
pPas3nu4HOM NNOTHOCTH.

Ons nepexoaa Ha pyyHOe ynpaBneHWe 3KCNOo3u-
UMEen AOCTATONHO 3adHMHCHMpOBaTb MHAEHC NOBOAKA

Puc. 13. Kaapoor-
paHuyuTenbHas 250-16 .
paMHKa
BUAOHCHKATENA 'I— q 13
125
60 8
ll I 5,6
30-4 .
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YCTaHOBKM Aanadparmsl NpoTMB BuIOPAHHOro 3Ha-
yeHuA. 3arsop nNpu 3TOM OOBECNEYUT BLIAEPMHKY
1/30 c.

» CHNYI3T-3NEKTPO*

»CHUNYy3T-3NeKTpOo" — HOBaR MOAMDHKAUMA U3 CeMEen-
cTBa WHaNbHbIX $OTOANNaparoB C ABTOMATUHECHOU
YCTaHOBKOW 3KCNO3WUMM NPU NOMOLWM BCTPOEHHOW
Mukpo3BM (puc. 14). NMpeaHazHaueHHbIH ANA caMo-
ro WUpPOKOro Kpyra cdortontoburenen, OH Nno3sonAer
nonyyatb XOpPOLWMWE CHUMHKH, HE BHHKaR rnyboOKo B
TeXHHWYEeCKHe Bonpocsl ¢ortorpadun. Annapartom
MOMHO NPOU3BOAMTL CLEMKM B aBTOMaTUYECHOM
peMume, C NamMnoW-BCNbILKOW U C BLIAEPHMHOW OT
PYHKM.

Cucrema 3HCNOHOMETPUYECKOro YCTPOWCTBA pa-
6oTaeT MO NPWHUMNY aBTOMarMyeckoro Boibopa u
OTpaBOTKX BLIAEPHKK NPU YCTAHOBNEHHbLIX 3HauYe-
HUAX CBETOYYBCTBUTENbHOCTH NNEHKKW U Anadpparmsl.

Puc. 14. O6wni Bua doToannapara
.CunyaTt-anexrpo"
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‘KocmoHasT M. Kaumyx

CTAX Y TPYARWMXCA 3aBopa




,CunyaT-anexTpo” He UMeeT NPHUBLIYHOrO ANA aBTO-
MaTUYECKWX annapartoB ransBaHoMmeTtpa. Ero ¢yHk-
UMM BoinonHAeT MUKPpOoOBM, Kotopas npuHumaer
NOCTYNalOWMUi OT CBETONPUEMHUKA BNEHTPUYECHHUH
CHrHanN W BuAaeT KOMaHAy Ha 3aTeop, oTpabaTuiBa-
JOWMH HEeOBX0AUMYIO BblaepHKY. MUKPO3NEeKTpOHHaR
cxema (puc. 15) obecneunBaer HaAEMHOCTb M
TOYHOCTh paboThl 3HCNOHOMETPUHYECHKOro YCTPOWCT-
Ba. B coyeTaHuu C YyBCTBUTENbHLIM CBETONPUEMHU-
KOM, TOHKO pearupyrWMM Ha W3MEeHeHWe cBeTa B
LWMPOKKX npejenax, cxemMa rapaHTupyeTt nonyvyeHue
M306paMeHHA ONTUMaNLHOW NNOTHOCTH HA pasnuy-
HoMm ¢oTtomarepuane. B annapare enepsesie 8 CCCP
NPUMEHEH 3aTBOP C 3NEHTPOHHLIM YNpaBneHWeM.
Bo speMA 3KCNOHUPOBAHMA MWHMATIOPHBLIN ANEKTPO-
MarH1T yAepMMUBaeT NenecTkn 3aTBOPa OTHPLITHIMMU,
OHM 3aKPbLIBAIOTCA NOCNe NOCTYN/IEHHA KOMaHALl OT
MupoIBM. 3arsop obecneunsaer BeccryneHuaryio
oTpaboThy Bhigepwku oT 8 go 1/250 c.

Puc. 15. MeuaTthan nnata u 6NOH MUKDOCXEMBI




Puc. 16. Barapen 4PL|-53 u mecto ee ycTaHOBKM B annapar

B rauyecTBe cBeTONpHEeMHWKA B annapare WCnonb-
30BaH CEPHUCTOKAAMUEBLIM ManorabaputHbln ¢o-
TOpPEe3ucTOop.

OneKTpOHHAA cXxemMa JIKCMNOHOMETPUYECKOro ycT-
POWCTBA M cCXema ynpasneHWa 3aTBOpoM paborator
or bGarapeu 4PL-53 wunu yeTbipex SNEMEHTOB
PL-53 (puc. 16).

MNepea cvemHoW HeO06XOAMMO NpoBepuThL paboty
UCTOYHHKa nuTaHuAa. Ecnu npu coBmeweHnuu nosoa-
Ka nepernyaTtens pemnmMos paboThl G UHAESHCOM
KH* (puc. 17) B8 none 3peHuWa BU3Mpa 3aropuTcA
KpaCHBIW CUrHan, TO ©OTO CBMAETEeNbLCTBYET O
NpaBUNbLHOW YCTAHOBHE 3NEMEHTOB NUTAHWUA W Hanu-
YUK HEeoOBXOAMMOro HanpAMEeHUA.

CBeToYYBCTBUTENLHOCT NNEHKU BBOAWTCA B
pelwalouee ycTpoOWCTBO 3KCNOHOMETpa NOBOPOTOM
COOTBETCTBYIOWEro KONbUa A0 COBMEIWEHHWA ero
MHOEKCAa CO 3HAYeHUEM CBETOYYBCTBMTENbHOCTH
NNEeHKW, 3apAMEHHON B doToannapar.

3Havenne auvadpparmMbl ONpeAenAeTcA B 3aBUCH-
MOCTM OT YCnoBWUM M BuAa cremHku. B annaparte
npeaycMoTpeHa NpOBepKa ypOBHA OCBELWEHHOCTH
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Puc. 17. ®oroannapar
,Cunyat-anexTpo”.
Bua CHH3Y

obbexta nepea cbvemuoin. OHO oOcywecrenaerca
cneaylouwMm obpasom.

MpW NerkoM HamaTWu Ha CNYCKOBYIO KNaBHWY B
none 3pPEeHWA BW3Wpa BO3HWKAET CBETOBAA CHrHaNW-
sauua (puc. 18).

Ecnv npeaynpemaalowan CUrHanM3auuA OTCyT-
CTByeT, 3HAYUT OCBELWEHHOCTb  AOCTATO4MHAa ANA
NONYYEHUA W300paMEeHUA HOPMaNbLHOM NNOTHOCTH,

paHuyMTensHan

pamka
BHAOMCHATENR r_ q

L J o

Puc. 18. Kaapoor- . Y
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HenTuli UBET yHasbiBaeT, YTO OCBELEHHOCTbL He-
aocratoyHa v 3arsop otpaborvaer Buigepmuy Gonee
1/30 ¢. Ytob6bl uzobpameHHe He NOAYyYMNocb cma-
3aHHbIM, HEO6XOAMMO OTHPbLITb Anadparmy, a ecnu
aTO caenatb HEBO3MOMHO, cneayeT YCTAaHOBWTH
doToannapar Ha WTATUB.

KpacHuit user curHanuampyer 06 uabuiTHe ocBe-
weHHocTU. [lna nonyyeHnA M3obpameHnA HopManb:
HOM NNOTHOCTM cCneayeT 3aKpbiTe AuadparMy A0
MCYE3HOBEHWA 3anpellarowero curiana.

,CHUNyaT-anexTpo" —Ny4ylWwMH B CTpaHe Ccpeau
poToannapatoB Takoro wnacca. OH oTBeyaer BCEM
TpeboBanuaM poTontobuTenn, KOTOPLIH NpeanoYnTa-
eT NONb30BaTbLCA aBTOMATHYECKUM LWKaNbHBIM $HOTO-
annapatoM. J[loCTOMHCTBA 3TOr0 COBPEMEHHOro
¢oroannapata MNO3BONMAM arrecrtosaTs E€ro Ha
BLICWYK KaTeropuito Kadecrsa.

» OPHOH-EE*

,OpH1oH-EE“ — 0aHa U3 nocneaHux CepuiHbIX MOAH-
duKauun doToannapata ¢ aBTOMaTU4ECKOHN YCTAHOB-
KOW OKCNO3WUMKM. JTOT npocTton B oOOpauleHUw
annapat npeAacTaBnReT MHTEPEC ANA CaMOro Wupo-
Koro Hpyra dotontobutenen (puc. 19).

CuctemMa IKCNOHOMETPUYECKOro ycTpoucTea pa-
6oTaeT NO NPUHUMNY aBTOMATUYECHOrO ONpeaeneHun
W YyCTAHOBKM aMadparMbl B 3aBUCHMOCTH OT BbiOpaH-
HOM BbIAEPHKM W YYBCTBUTENBHOCTH NNEHKH.

MpuMeHeHHe B 3KCNOHOMETPUYECKOM YCTPOUCTBE
COBPEMEHHOro CBeTONnpHeMHUKa—@hOTOpe3ncTopa B
COUBTAHUU C YYBCTBUTENbHBIM ManorabapuTHbIM
ranbBaHOMEeTpoM oBecneynBaeT MOBbIWEHHYI0 TOY-
30 '

Puc. 19. O6wnit Bua potoannaparva ,Opuon-EE*

HOCTb OTPaBOTKM SHKCNO3WUMKM, 4YTO OCODOEHHO
BaMHO NPU CbEMHKE Ha UBETHYHD GOTONNEHHY.

OtnnyntensHbie 0COOBEHHOCTH annapaTta—BO3MOM-
HOCTb OTHIIOYEHUA aBTOMaTMKK M nepexoda Ha
NoONHOE pPy4HOEe ynpasneHue avadpparMoin U BuACPH-
KO, KOHTpOnA paboThl MUCTOYUHMKA MNUTAHMA. ITO
CYWECTBEHHO pacliMpaeT ero 3KcnnyaTauuMoHHbIE
BO3MOMHOCTH,

B OnNTHYECKWW BU3UP, HApRAY CO CBETAWMMMWUCA
OrpaHUYUTeNbHLIMK PAMKaMH, BBEAEHb HHOOPMALKUA
06 aBTOMaTH4YecKH oOTpabaTbiBaeMbiX 3HAYEHHUAX
auadparMbl, CHMBONLI HEOBNArONPUATHLIX YCNOBHH
OCBElEeHHOCTH U METHW UCNPaBNEeHWA napannaxca.

MoarotoBka annaparta K ChbEMKe TaK e npocTa,
KaKk U paHee ONWCaHHbLIX $OTOannaparoB.

NMuTtaHMe 3KCNOHOMETPUYECKOrOo yCTPOWCTBA OCY-
wecrsnAeTca oT oaHoro anementa PL-53.

MpaBunbHOCTL YCTAHOBHU MCTOMHUKA NUTAHWA
KOHTpONUpyeTcA Hamatuem kHonku (puc. 20). Mpwu
HOPManbHOW ero pafoTe CTpenKa ralbBaHOMETpa,
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Puc. 20.
doroannapar
Opnon-EE".
Bua caaam

BMAMMAA B NOJNe 3PEHWA BU3WUPa, AOMMHA COBMEC-
TUTBCA C MHAEBKCOM WU30bITHA OCBELLEHHOCTH.

CBeTouyBCTBUTENLHOCTL MNEHKW BBOAUTCA MNOBO-
pPOTOM HKOMbUA A0 COBMELLEHWR MHOEHca C COoOoT-
BETCTBYIOLMM €€ 3HA4YEeHUEM.

B asTOMaTtMyecKMA pemuM annapar BKNKOYaeTcA
YCTAaHOBKOM MHAEKca NoBOAKA AvadparmMbel NPOTUB
KpacHou Oyeen ,A". B aBToMardyeCHOM pemume
oTpabartniBaeTcA AaMadparma no 3aAaHHOW BbiAEpH-
ke. Moatomy nepea Hayanom paboTtbl Heobxoanmo
ONpeAenuTs BLIAEPHHKY W3 YCNOBUA ChEMKW U
YCTAHOBUTL €€ 3Ha4YeHWe NOBOPOTOM HKONbUA Bbi-
LEepHEH.

HenocpeacTseHHO nepea CbLEMKOM KOHTPONUPY-
'YOTCA YyCNOBHMA OCBELWEHHOCTH BoiOpaHHOro obbexra:
eCnu CTpenka, BMAWMAA B NONE 3PEHUA BHU3HUPA,
HaXOAUTCA B WHTEpBane Memay OrpaHuuUuTeNnbHbIMU
cUMBONamK, OCBEUWEeHHOCTb o00bekTa obecneyur
uszobpanieHne HOPManbHOM NAOTHOCTM (puc. 21).
OaHOBpEMEHHO CTpenKa noxkaasiBaer otpaboTaHHoe
3HauyeHue auadparmel. [lonomeHue CTpenku B 30HE
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Puc. 21. KaapoorpaHM4YntensHbie paMKn BUAOHCHATENA

HUMHEro CMMBONA YHKasniBaeT Ha HeJAocTaTO4yHoe
oceBeuweHne obbvexTa, a B 30HE BEPXHEro CUMBO-
na— Ha u3bbiTOuYHOe.

Ona nepexoaa Ha pyyHoe ynpasneHue Heobxoam-
MO COBMECTUTb WMHAEKC NOBOJAKA YCTAHOBHKM Jaua-
¢oparMbel ¢ ee BbiOpaHHLIM 3HAYEHHEM.
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»CHNyaT-2“ U ,,Opuon-2%

doroannapate ,Cunyar-2“ u ,Opnon-2* (puc. 22,
23), HOTOpLIE B HacTOALEe BPEMA FOTOBRTCA K Ce-
PUAHOMY BbINYCKY, ABNAIOTCA GONee COBEpLIEHHLIMM
MOAHPHKAUMAMU CEPHHHLIX MOAENEN C TAKUMU He
Ha3BaHUAMMK U B TO He BpemA ByayT 6a30BuIMU ANA
AanbHeAWKXx pa3paboToKk ¢oToannaparoB 3TOro
wiacca. OHu cHabmeHs 6onee coBeplOHHBIM 06b-
€KTUBOM C OTHOCHTENbHBIM OTBepcTHeM 1:2,8
¢OoKycHbIM paccroaHnem 38 mm. Obvextus obna-
Aaet 60nbwoi rnyGUHON PEe3KOCTH. JTO KOMNEHCH-
PYET BO3MOMHBIE OWKUOKK HABOAKU HA PE3KOCTb NPH
YCTaHOBKE AWCTAHLWM CHEMKM MO LIKaNe PpacCTOAHUA
WNU CMMBONAM AWCTaAHUMH,

Puc. 22, doroannapar ,Cunyart-2
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3HAuUUTENBHO YAyuYleHb 3arBopsl  doToannapa-
10B — MMHHMManbHanA BblaepwHa goseaena 4o 1/500c,
NOBbILUEHA UX HAAGMHOCTb.

B ¢oTtoannapare ,Cunyar-2“ nmerowem 3arsop C
3NEKTPOHHBLIM YNpaBneHWEM, CylecTBeHHO obHoBne-
HAa 3neKTpuuyeckas cxema. MameHeHuA HanpaeneHbl
HA MNOBLIWEHWE TEeXHONOMMYHOCTH W HAAEHHOCTH
AHCNOHOMETPUUYECHKOro YCTPOWCTBA.

HoBbiM B HOHCTPYKUMKM 3TOro annapara ABAAETCA
MEeTanM4eCHUM KOPNYC, HOTOPLIM NpuaaeT emy 6onb-
WYK HMECTKOCTb M U3ALECTBO.

HenoTopbie H3AMEHEeHUA BHECEHb B OpraHbl ynpas-
nenunna: 6onee yanoOBHO pacnonoMeHbl HYPOHK B3BOAA
M HKHOMKA CMYCKA, KOHCTPYKTMBHOMY YNYYLIEHWUIO
noABEPrNIMChb OTAENbHLIE Y3Nbi MEXaHW3MOB.

Hoeble annapaTsl COOTBETCTBYIOT COBPEMEHHOMY
TEXHUY4ECHOMY YPOBHIO B CBOEM KNacce annaparypsl.

Puc. 23. boTtoannapar
~Opuon-2*
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O™ dpoToannaparhl C yNy4YWEHHbIMU TEXHUYECKMMHU
XapaKTEPUCTHKAMM, PACIUIMPEHHBIMU 3KCNNyaTaUUOH-
HbiMW BO3MOKHOCTAMH, COBPEMEHHHIM BHELWHUM
BHAOM u Gonee TwarenbHOW OTAENKON, HECOMHEHHO,
3aBOIOIOT cuMnaTtuu portonobutenen.

HoBble TeHAEHUHM Pa3BHTHA
BenopyccKoro OnTHKO-MexaHu=
YecHoro o8seauMHeHMRA

Honnektue obveauHeHua nocroAaHHo pabotaer Haj
COBEpWEeHCTBOBaHUEM ¢OTOaNnaparos, Haj pPacluM-
peHHEM MX acCOpPTUMEHTA, HaJ CO3/aHHEeM COoBpe-
MEHHbIX 06pa3LoB, 3aHAT NOUCHKOM HOBbLIX TEXHUYEe-
CHHX PEelWeHUH NpH WX KOHCTpyuposaHun. Muorue
KOHCTPYHTOPCKME PpelleHHA no d¢ortoannaparype
BbINOHEHH HA YPOBHE W306pEeTeHUM.

HosbiM HanpasnexHMem B pa3BuTHH OObEeAWHEHUA
ABNAETCA NPOM3BOACTBO 3epHanbHbIX ¢oToannapa-
TOB U HEKOTOPbLIX NPUHAANEMHOCTEN K HUM.

y SEHUT-E*

3epKanbHui poToannapar ,3euut-E* co BCTpOEH-
HbIM 3HCNOHOMETPOM HEe HYMAAeTCA B AONONHM-
TeNnbHbIX pekomeHaauuax (puc. 24).

Bnepsuie ocBoeHHulH Ha HpacHOropckom mexa-
HUYECHOM 3aBO4e, a 3aTeM MNOCTaBNeHHbIW Ha
NPOM3BOACTBO 3asoay ,3eHut” Benopyccroro
obveauHexus, oH npuobpen y ¢ortonobutenen ca-
MYIO WKUPOKYIO nonynapHocTs, CMeHHbIe 06BLEeKTUBHI,
nepexoaHbie, yaAnNUHUTeNbHele W o6opauyuBaloume
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Puc. 24. ®oroannapart ,3enut-E*

KONbUA, BCEBO3MOMHLIE NPUCTABKU W Apyrue npu-
HAaOQNEMHOCTM AenarT 3TOT annapaTt NpPUroAHbLIM
ANA UCMONbL30BaHUA BO MHOruMx obnacrax.

Mpucrtaeka MN3d npousBoacTBa 3aBoAa
,,Iluanpoeurop“ npeaHasHayeHa anA ¢otorpadpupo-
BaHWA MenKux OOBLEHRTOB B HpynHom macwrabe
(puc. 25). C oOvertuBOM, UMEOWUM (GOKyCHOE
pacctoahe 50 mm, oHa obecneuynBaeT MUKPO-
cvemuy ot 0,9:1 ago 4,7:1.

Puc. 25. Mpuctaska N3P
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Puc. 26. Mpucraeka N3P ¢ poroannaparom ,3enut-E*

MpuctaBKka COCTOUT U3 ABYX KPOHLWITEHHOB, COeAH-
HEeHHBIX Meway coboi CBETOHENPOHHUAEMbLIM Me-
XOM. Ha OAHOM M3 KPOHWTEWHOB KpenutcA ¢OTo-
Kamepa, Ha apyrom —obrextus. Macwrab cbemku
onpeaenfeTcA BENWMMHOW PaCCTOAHUA Memay 00b-
eKTHBOM M ¢doTOKamepoMn: Yem OGonbwe 31O pac-
CTOAHUE, TeM HKpynHee u3oOpameHue Ha nNNeHKe.
HasoaKa Ha pe3KOCTb OCYWEeCTBNAETCA nepeme-
LWEeHWEM BCEeH NPUCTABKU OTHOCHTENbHO LUTATHBHOW
Kapetku (puc. 26).

Npucraska NJl npeasasHayeHa ANA NnepecLEM-
KM auanoautueos (puc. 27). Ucnonbayerca cosmect-
HO ¢ npucraskon 3P u obecneuusaer macwrad
“3006paMeHua nNpu nepecLeMHKe AKaNnO3UTUBOB OT
0,9:1 ao 3:1.

JlvanoauTuebl OCBELWAIOTCA Yepes paccenBalowee
MaToOBOE CTEHNO UCKYCCTBEHHBIM UNU ECTECTBEHHLIM
CBETOM B 2aBMCUMOCTH OT NPUMEHAEMON GOTONNEH-
KW MAU YCNOBHH CHLEMKM.

B komnnekre npucrtasku N[l ans npucoeauHeHnus
K o0bexTuBaMm ,MHuaycrap-50—2" unu ,Mennoc-44—2°
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Puc. 27. Npwncraska MO ans
nepechLeMKH AWANO3UTHBOB
B pamwKax pasmepom 50X50 mm

M C KaTyweuHbiX GOTONNEeHOH
WHPHUHOH 35 MM

UMEIDT COeqUHUTEeNbHbIe HONbUA C coomercreyrouxeﬁ
pe3bBo#.

Hanuuue y ¢otontobutena npucrasok MN3d w MNA
CYLWECTBEHHO PAaCIIMPHT €ro TBOPYECKHE BO3MOM-
HOCTH.

w3EHHUT—TTL"

3aBoa ,3eHUT" NPUCTYNUN K OCBOEHMIO HOBOW ANA
Hero mogaenu — potoannapara ,3eHut—TT1L* coa-
AaHHOW Ha 0ase u3BecTHOro ¢oroannapara ,3e-
Hut—EM" (puc. 28).

O6napar BCceMu AoCToMHCTBaAMK 6a30BOM MOaEnH,
¢oroannapat ,3eHuT—ITL" npuHuMnNuanbHO OTNU-
yaeTCA OT Hee HaNUYMeM 3IHCNOHOMETPUHECHOro
ycTpoWcTea ANA NONYyaBTOMATUYECKOW YCTAHOBKH
JKCNO3UUKU. OTa ONepauuna OCylWecTBNAETCA Bpalle-
HHEM KONbUA YCTAHOBKK auadparmMbl MNAK AWCKA
BbiJEDMEK 3aTBOpa NPU NErKOM HamaTuM Ha cnyc-
HOBYIO HHOMHY A0 COBMELIEHHA NOABUMHON CTPENHHU
C HEeNnoABMMHBLIM WHAEGKCOM, BUAUMLIX B none
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Puc. 28. boToaNNapar ObuiemnuTHe MONoAbix pabounx Muncroro sasoaa
uc. 28. 6
Beuur-TTL"

3pexun Buaouckarena. [ledncTeue 3KCNOHOMETpUYe-
CKOro yCTPOMCTBa OCHOBAHO Ha NPUHUWNE BHYTPEH-
Hero uamepexua cseta (cucrema ,TTLY). 3ro
3HAYMT, UYTO CBETONPUEMHUK, MNOMELEeHHbIW 3a
06BLEKTUBOM, YYWUTHIBAET TONBLKO TOT CBET, KOTOPbLIK
npoxoauT vepe3 OOLEHTHB M nonajaer Ha ¢OTo-
NNeHKy BO BPEMA IKCNOHMPOBAHWA. [aKkoe pacno-
nomenue ceeronpuemHuka obecneunsaetr Oonee
TOYHYKO YCTAHOBHY O3HCNO3ULUWMU HE3aBUCHMMO OT
npUMeHAeMblx 00bEeKTUBa, CBETODUALTPOB U ONTH-
YECHUX HacajoK.

CBeTONpUEMHUKOM CNYHHT MWHMATIOPHBIK $OTO-
Pe3UCTOpP, WHAMKATOPOM MNPH YCTAHOBKE 3JKHCMNO3U-
UMK — CTPENOYHLIK ranbBaHOMETP, a WCTOYHUHOM
nutanua —anement PL-53. - el

[lpyrarn npHHUMNHANLHAR KOHCTPYKTHBHAA 0CO- i .
6eHHOCTL HOBOro ¢oroannapara — Hespalwarwwanca : : /;{ d
BO BpeMA cpalarniBaHMA 3aTBOPa MONOBKA YCTaHOB- . vy e ___‘ l

KW BBIAGPMKH. el
Pynerouynan o6parHan nepemMoTKa NAEHKU, QUKCH- avy
POBaHHOE NONOMEHWe BTYNKU BLIKNIOYEHHA 3aTBOpa
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npu OOpaTHOA NepemMoTke, HaBOAKA HA PE3HOCThL
no MHHKPOpacTpy M JApyrde ycOBEpLEeHCTBOBAaHWA
3HAYNTENBLHO YNYYWAIOT AKCNNYATALHOHHLIE BOSMOM-
HOCTM doToannapara ,3eHuT-TTL" no cpaBHeHuio
c 6a30BOW MOAEeNbio.

dortoannapar ,3euut-TTL* agocraBur ero Bna-
Aenbuy MHOrO yAOBONBLCTBMA W MO3BOAWT Mmonyyarb
6e3YHOPHU3HEHHO 3KCMOHWPOBAHHLIE CHUMHKM,

B0o3MOMHOCTL NPUMEHEHUA C 3TUM doToannapa-
TOM BCEM raMMbl CMEHHbIX OOBLERTUBOB C NpUCOeau-
HUTenbHOM peabbon M42X1 u wupororo Habopa
NpUHAONEMHOCTEN AenaeTt 3TOT annapar He3ameHu-
MbiM  CNYTHUKOM doTontobutenen Bcex ypoBHew
KBanudUHKaumnu.

,Parypc*

BenopyCCHUM  ONTUKO-MEXaHWYeCKUM OoObeanHe-
HHem paspaboTaHb ABEe NaBHNbOHHbIE CpeAaHedop-
maTHble doTokamepsl ,Pakypc670“ u ,Parypc672".
311 Hamepbl NO3BONAKOT NPOBOAUTL B GOTONABUNBLO-
He pa3HOOOpas3Hbie XyAOMECTBEHHbIE CLEeMHHU.

dotoramepa ,Pakypc670“ (puc. 29) menretca
nepBon B CTpaHe NpodeccHoHanbHOW CTYAUHHOW
ONHOOBGLEKTUBHOW 3EPKANBHOA HaMepOoM. B ee
KOHCTPYKUUW BnepBble B NMPaKTUHEe OTeYeCTBEHHOro
$»OoTOannNaparoCTpoeHnA NPUMEHEH pa3paboTaHHbIA
KOHCTpyKTOpamu Benopycchoro oObeanHEeHWA nu-
HEelMHbiW Asuratens ANA nNpuBoAa 3artBopa M
avadpparmol.

AnNepTypHbid MEMNMH3O0BLIW UEHTPpaNbHbLIA 3aTBOP
C 3NEeKTPOHHOW 00pabOTHOW BbLIAEPHKM M aBTOMa-
TMUECHAA nphralwas avapparma obecneunsaot
BuiAepHKM oT 1/60 ao 2 ¢ n B™

43



Puc. 29. Nasunsoxnan dpotokamepa ,Pakypc-670*

dorokamepa momer paborate C n1aMNOW-BCNbIW-
HOW, cHabmeHa yCTPOWCTBOM ANA BnevaTbiBaHUA Ha
nNeHKke BOCBMMU3HAYHOr0O UMOPOBOr0 HWHAEHKCA,
BMAOMCHATENb WMMEeT CBEMHYI0 LWaxTy C Nynou
ABYXKPATHOro ysenuuyeHua. Hamepa Komnnekryerca
Kaccetamu Ha dpopmar Hagpa 60X70 u 45X60 mm
NOA CTAHAAPTHYK HaTyWeuyHylo HeneppopupOBaH-

HYIO NNEHHKY WHPHHOW 65,5 MM u KacceTtamn ANUHOW

17 m.
44

KacceTsl Bcex Tunos cHabMmeHsl camocOpacsiBa:
JOWMMCA CYETYMKOM HKaapOB, NOBOPOT HKacceT Ha
yron 90° B NNOCKOCTH NNeHku obecneunsaeT ropu-
30HTANbHOE M BEPTHKaNbHOE PacnoONnOMeHWe Kaapa.

doTOoKamepa paccyuTaHa Ha NPUMEHEeHUEe CMEH-
nwx o6vextusos: ,Bera-23* —3,5/150, ,Mup-41" —
5,6/90 u ,Bera- 24 —4/210.

BO3MOMHOCTb NepemeleHna 00beKTUBa OTHOCHK-
TensbHO nnockoctu nnenkn obecneynsBaetr GOTO-
rpagy 6onbwue TBOPYECKUE BO3MOMHOCTH.

OnekTponutanue ¢OTOKAMepbl OCywecTBNAETCA
yepes cneunanbHbli 3NeKTPo6NOK OT CeTh NepemMeH-
HOrO TOKA Hanpamenunem 220 B.

dorokamepa ,Parkypc672“ (puc. 30), B otnuuue
01T HKamepsbl ..Pauypc-G?O“ ABNAGTCA KaMepow
NPAMOrO BM3WPOBAHWA, T. €. OObEHTUB HABOAMTCA
Ha PE3HOCTb MO MATOBOMY CTEHNY, PACMONOMEHHO"
My Ha NOABWIKHOW HapeTHe BMeECTe C Aepmarenem
Kaccer.

Ob6e kamepbl MaKCHMaNbHO YHUOUUUPOBAHBI NO
KOHCTPYKUMK U AONONHUTENbHLIM B3NEMEHTaM, B HUX




Puc. 30. NasunboHHan gpoTokamepa ,Panypc-672*

NPUMEHEHH OAHM W Te Me OOBLeKTHBE, KacceThl,
WTATUB U OCHOBHLIE Y3Nbl MEeXaHW3ma.

Breapenue ¢porokamep ,Pakypc870“ u ,Paxypc-
672" B aHcnnyaraumio NO3BONUT NepeBecTu portopa-
6ot 8 portoatenve u poronaboparopuAx Ha cospe-
MEHHYI0O TEXHUYECHYK) OCHOBY, 3HAYMTENBHO MNOBLI-
CHTb NPOU3BOAUTENBHOCTL Tpyaa W A0OMTLCA
3KOHOMHH GOTOMATEpHaNOoB.
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[ame He3HaYuTenbHbiH ONbIT 3KCNAyaTauuu 3TUX
kamep noatreepaun BONbWHE UX BO3ZMOMHOCTU, OHU
NONYHYHNM XOPOWYK OueHHy notpebuTens W no
npaBy 3aCNyMWMNW BbLICWYKD KaTeropuid Havecrsa.

CnoOMUBLUMKCA KONNEKTUB KOHCTPYRTOPOB, YYEHBIX,
BbICOKOKBaNUdUUMpPOBaHHLIX pabounx Benopyccko-
ro ONTHKO-MEeXaHWYecHoro obbeauHeHus Beper
6onblwyo paboTy NO COBEPWEHCTBOBAHUIO CEpHUH-
HbIX MOoAenen ¢poroannapatoB U WHUPOKO UCNONb3YET
HAKONNEHHBLIW ONLIT NPU CO3AAHHMH COBPEMEHHbIX
moaenen ¢GOTOanNnaparoB, KOTOPbIE B HEAaNEeHOM
GyayuleM MORBATCRA Ha NPWAaBKax Maras3vHoOB.




Cnaet noa MuHcHom

§ Hyprad




