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QNEKTPOOBOPYANOBAHME
BPOHETPAHCNMOPTEPA
3AHATUE Ne 1
MCTOUMHUKM INEKTPUUECKOWN SHEPIMU

YYEBHbIE BOMPOCHI
1 AKKyMmynatTopHbie 6aTtapeun

2 Nl'eHepaToOpHbIe YCTAHOBKM

3 ¥Yxoo4 3a MCTOYMHMKaAMMm
3NIEeKTPpUYEeCKOU aHeprum
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1 - papguoctaHums; 2 - paguonpuemHuk; 3 u 70 - ¢papbl ¢ HacagKamm
CMY; 4 u 71 - nepepgHue ¢oHapu ¢ Hacapkamu CMY; 5 -
pononHutenobHas ¢apa; 6 - 3BYKOBOM CUrHan; 7 - LWMUTOK
npeaoxpaHuteneii; 8, 19, 52 n 62 - KOHeuHble BbIK/OYATENN BEPXHUX
nokoB; 9 u 59 - cymku co wnemodpoHamu; 10, 51 u 64 - perynatopbl
TemnepaTypbl ctekna; 11,31, 34, 53, 60, 66, 108 u 110 - nnadoHbl; 12 -
3UN papguoctaHuuu; 13 - WKUTOK BbIKAOYEHUAs 6GAOKUPOBKM
aneKtponutanua 6awHu; 14, 55, 58, 67, 77 n 1 13 - cymKM € HarpygHbiMmu
nepeknoyatenamu; 15 - aHTeHHble WTbipK; 16 - npasbii WUTOK; 17, 56 n
112 - npoxopHble pa3bembl NeperoBOpHOro ycrpoicrsa; 18 u 54 -
KOHeYHble BbiKAoYaTenn 60KoBbix OKoB; 20 M 40 - [aTUMKMK
CUrHaNM3aTOpoOB Ha/AMuuA BOoAbl B MawuHe; 21 - BblKalovaTenb
AKKYMYNATOPHbIX 6aTapeid; 22 -aHTeHHOe YCTPOICTBO; 23 - BblKAlOYaTe b
npeAnycKoBOro nogorpesarens; 24 - coeAMHUTE/IbHAA KOJIOAKA AaT4MKA
Taxometpa; 25 M 26 - aKKymyaaTtopHble 6atapen; 27 - 610K 3awWwumTbl
AKKYMYNATOPHbIX 6aTapeii; 28 - po3eTKa BHelWHero nycka; 29 - 610k
3dY; 30, 95, 100 n 107 - TepmogaTtumnku; 32 - ctaprep; 33 v 44 - punbTpbl
papguonomex; 35 un 42 -pene-perynaropbl; 36 u 41 - reHepatopsbl; 37 -
[ATYMKM yKa3aTena Tonamsa; 38 - 3agHue poHapu c Hacagkamu CMY; 39
- KOHEYHbIW BbIKAOYATE/lb CUTHANU3ALUM  OTKPbITUA  3aC/IOHKU
BoAOMETa; 43 - dunbTp paguonomex; 45 - mexaHM3M NPUBOAA KpbileK
BO3AYyXONPUTOKA U BO3A4YyX00TBOAA; 46 - peneitHas Kopobka cucrembl
NMNO; 47 - po3eTKa ANA NOAKAKYEHUA nNpubopa NPOBEpPKU cUcTeMbl
NMNO; 48 - anekTpoasuratenb HarHetatena; 49 wm 78 - po3eTku
nepeHOCHOro cseTubHUKA; 50 - nuponatpoHbl cucremsbl MMNO; 57 -
NeBblii WMUTOK; 61 - npubop BB35 neperoBopHOro ycTpoiicTea; 63 - AWMUK
31N anekTpoobopyaoBaHUA;
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65 - nepeHocHoit cBeTUNbHUK; 68 - npubop BB37 neperosBopHoro
ycTpoiictea; 69 - d¢apa TBH; 72 - snektpopsuratenb nepegHero
otonutens; 73 - aneKkTpoasuratenb o6ayBa CTeKON CMOTPOBbIX JIIOKOB;
74 -BbIKNlOYATE/IM CUrHANA TOPMOXKeHMUA; 75 - paTuMK aBapuiiHOM
CUrHanusauum paboueit TOpMoO3HOI cuctembl; 76 - WUTOK Nnpubopa; 79
- npnbop 6B34 neperosopHoro yctpoictea; 80 - cteknoounctutenn; 81
- GOoHapb OcCBeleHUA MmecTa KoOMmaHaupa; 82 - AaTtuumK UHAMKaATopa
MOLLHOCTU A03 pagunaumu; 83 - oceetutenb; 84 - UHAUKATOP MOLLHOCTU
[03 paguauumn; 85 - KOHEUHbIW BbiK/IlOYaTe/lb CTOSSHOYHOrO TOPMO3a;
86 - ¢oHapb oOcCBeleHMA KPAHOB BO3AYLWHOro peaykropa; 87 -
anektpomariut MO[, y neganu nopgauu TtonauBa; 88 - Aatumk
BKAOYEeHMA AsuKutensa; 89 wu 90 - snexkTpogsuratenm 3agHUX
otonuteneit; 91 u 94 - sneKTpoaBUraTeN BEHTUNATOPOB Pa3gaTO4YHOM
KOpo6Ku; 92 - WUTOK NpeanycKoBOro nogorpesarens u cuctemol MMNO;
93 n 97 - ceeun IDY; 96 - gaTuMK Temnepatypbl macna; 98 - AaTUMK
KOHTPO/IbHO Namnbl neperpeBa BoAbl B ABwuratene; 99 - pgatumk
yKasatena Temnepatypbl  OxAaxKpawuweit  Kupkoctw; 101 -
aNeKkTpoasUraTenb BOA00TKauYnBaloLWero Hacoca; 102 -
3NEeKTPOMArHMTHbIX TONAMBHbIA KnanaH 3®Y; 103 - sneKTpomarHut
MO/, Ha asuratene; 104 - AaTYMK CUTHANbHOM Namnbl aBapUMHOrO
pasneHna macna; 105 - pgatumMk  cMrHanAus3auuM  3aCOPEHHOCTU
macnaHoro ¢punbTpa; 106 - snekTpoaBuraTesb KOT/1a NpeanycKoBoro
nogorpesatensa; 109 - TPaH3UCTOPHbIA KOMMYTATOp NpeanycKkoBOro
noporpesarens; 111 - paTunk yKasarensa gasieHMa macna



1 AKKYMYNATOPHbIE
6aTapen




ARKKYMYNATOPHbLIE BATAPEU CNYKAT ANA NUTAHUA CTAPTEPA NPU NYCKE
ABUFATENA U OBECNEYEHUA INEKTPOIHEPTUEW BCETO INNEKTPOOBOPYAOBAHUA
MALUWUHbBI NPU HEPABOTAIOLLIUX TEHEPATOPAX, T.E. NPU HEPABOTAIOLLEM
OBUTATENE WU PABOTE ABUTATENE HA HACTOTE BPALLIEHUA KONEHYATOIO
BAZIA MEHEE 900 O6/MUH.

AKKYMVYNATOPHAA BATAPEA 12C85P1

AKKYMVYNATOPHAA BATAPEA 6CT-190TP




TaHKOBbIe aKKYMyNATOpPHble 6aTapen UMeloT rapaHTUMUHDbINA CPOK CNYK6bl HEe meHee 3-X 1eT U
BblAEPKUBAIOT KPAaTKOBPEMEHHbIe yAapHble Harpy3ku, Hanpumep tuna 12CT-85, ao 20-g.
ABTOMObOUABbHBbIE BaTapen MetoT rapaHTUNHDBIN CPOK B CpeagHeM A0 ABYX /IET U BblAepP}KUBAIOT
KpaTKoBpeMeHHble yaapHble Harpy3Kku He 6onee 15-g.

AKKymynatopHble 6aTtapen Tuna 12CT-85 Bbinyckatotca AKKymynaTopHble 6atapeu TMna 6CT-190 B BbINyCKaloTcA B
B ucnonHexuax 12CT-85P1, 12CT-85PM n 12CTC-85AC1 ucnonHennax 6CT-190TM, 6CT-190TP, 6CT-190A (c o6ueit
(c o6wweii KpbiwKoi). KpbiwkKoii), 6CT-190AN (c obuwieii KpbIWKO M cenapaTtopamu-

KoHBepTamu), 6CT-190AMN3 (c obLieit KPbILWKOW U cenapaTopamu-
KOHBEpTamu, manobcny:xusaemas).

ABTOMOOMJIbHanA 0arapesi 6CT-190AI1
TaHkoBaA 6aTtapesa 12CTC-85A C1

BATAPEHM OJJTHOT'O THUIIA B PA3JIMYHBIX UCIOJHEHUAX IMMOJTHOCTHIO B3BAUMO3AMEHSAEMBI MEXKIY COBOM



AKKymynatopHblie 6atapen-moaynu tmna 6TCTC-100A

KOMBUWHMPOBaHHDbIN NONKOCHOM BbiBOAbI 6aTapeit-

6artapes - mogynb 6TCTC-100A mogyneii

He06cny)KMBaeMa;| 1 - wnunbKa M10; 2 — raiika nopg, Katou 14; 3 -
NONOCHOM BbiBOA, B BUAE NPOYLUMHbI NOA, C
oTBepctuem nog 6ontr M10

6artapes - moaynb 6TCTC-100A3
HeobcnyXKnBaemas




Tadnuual.l— O0upe XapaKTepHCTHEH TAaHKOBLE, ABTOMOOHITEHBIL GaTape H
daTaper MOJYIIeH

Tun ['abapHTHEIE Ilacca HownmigameHan = % o
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Tauroerle baTapel
12CT-55P1 24 | 585 239 [ 240 | 462,0 T2,0 | 85 a0l 400 10
12CT-85FPM 24 | 581 | 241 237 | 57 i 85 all 400 10
12C0TC-55A0C1 24 | 552 243 [ 238 50,0 | 644 | 85 &l 510 11,2
ApToMOSBHIEHEIR: DaTap el H DaTapel -Mo I
BCT-190TF 12 | 587 | 238 238 [ 5772 7177 (190 17710 570 12
GCT-190Th 12 | 587 | 238 238 | 572 717 (190 170 570 12
BCT-1904 12 | 525 | 240 240 |42 57 190 170 570 12
GCT-1 30 AT 12 | 525 | 240 240 |40 55 130 17710 650 12
ETCTC-1004 12 | 236 | 237 240 | 27 35 100 a0 a0 9.6
ETCTC-10043 12 | 286 | 237 240 | 27 35 100 a0 00 9.6




1 - KpbILWKaA NI0KA; 2 - CTAXKKA; 3 - raiKa-6apaluek; 4 - HaKN1agKa; 5 - ocHoBaHue; 6 - nposoa; 7, 13 n 15 - WuHbI
(nepembiukm); 8 - peanHoBana NPOKNAAKA; 9 - 3aWMLLAA KPbIWKA; 10 -3KpaH; 11 - 6/10K 3aWUTbl aKKYMYNATOPHbIX
6aTapeii; 12 -pyuka; 14 - akKymynatopHbie 6atapeun




Cxembl NOAKNIOUYEHNA aKKYMYAATOPHbIX 6aTapeis

a — noagknw4yeHue bartapeit Tuna 12CT-85
(napannenvHoe coeduHeHue bamapeli);

6 — nogknioueHune 6atapeit Tuna 6CT-190
(nochepoBaTtenbHoe coeguHeHue baTtapen
cneyuanbHbim nposogom 5903-3724190
ceyeHnem 70 mm? us komnnekra 3UM)
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nocneaoBaTe/IbHOroO NOAKAOUYEHUA
AKKYMYNATOpHbIX 6aTtapeit Tuna 6TCTC-
100A
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Ana nycka gsurarensa coeauHUTb BHEWHUMA UCTOUYHMUK C pO3eTKOM BHEeWHero nycka
npoBogamm (ceueHue 95 Mm2 n ganvHa 7 M), MMEIOLWMMUCA B rPynnoBOM KOMMNMEKTe
5903-3906234 31N (Ha 10 mawumH)

1- po3eTKa; 2- NnpoBoOA HA Kopnyc; 3-
npoBoA, K 610Ky 3awuThbl; 4-
NAIOCOBOM HAKOHEYHMUK; 5-
MWHYCOBOW HAKOHEYHMUK;6-
PYKOATKA;7 - NpOBOA,

PO3ETKA BHELUHETO NMYCKA




PacnonoxxeHue BbikAlovaTena 6atapei n
npenoxpaHUTeNna NAaBKoro

YCTAaHOBKA 3/1IEKTPOMArHUTHOrO YCTaHOBKa BblKAoYaTena 6arapeit Ha
BblKAlouaTtena 6atapen 1422.3727 neperopoakKe oTAeNeHUA CU/10BOM
(BK86) n npepoxpaHutena nnaBkoro  YCTaHOBKU

B HULLE aKKYMYIATOPHbIX 6aTapeu




YCTPOUCTBO TAHKOBOU aKKYMYNATOPHOM
6atapen 12CT-85P1

1~ akxymynatop; 2 — kopnyc; 3 - nonocible  [ocnepoBaTeslbHOe coeAUHEeHUe

BbiBOAbl; 4 — yeTbipexKamepHbiii 6ak; 5 -

MeXKaKKyMyNATOpHOE (mexkanemeHTHOE) dKKYMYIATOPOB B CTAPTEpPHO 7

coeauHeHue; 6 — NpobKa; 7 — pyuKa; 8— KpblWKa w
6aTtapeu; 9 — 3awWMTHAA KOPO6Ka (KOXKYX) aKKYMY/TATOPHOU 6aTapee



YCTPOMCTBO CBUHLIOBOIro CTapTepHoOro
aKKymynaropa

KA)K,D,bIﬁ AKKYMVYTATOP COCTOMUT:

— nonybnok  oTpuUATENbHbLIX NAACTUH
(anekTpogoB) € NOAOCHbIM  BbLIBOAOM
OTPULLATE/NIbHDIM;

— nonybnoK nNONOXKUTENbHbIX NAACTUH
(anekTpogoB) € NOAOCHbIM  BbLIBOAOM
NONIOXUTENbHbIM;

— cenapaTtopbl — MMKPOMOPUCTbIEe NPOKAa[KN
mexay coceaHUMM Pa3sHOMMEHHbIMU
nNAacTUHaAMU;

— nepdopnpoBaHHbLIA NpeaoXpPaHUTE/IbHbIN
LWMTOK ANA 3alUTbl CENAapaTOpPOB U NAACTUH
OT NOBpPEXAEHNI CBEPXY;

— KpblWKAa C 3a/MBHbIM OTBEpPCTUEM U
npobkoin, ABYMA OTBEpPCTUAMMU anAa
BbIBOAHbIX NO/OCOB aKKYMYNIATOPA;

— 6ayvoK;

— 3neKTponnt (BOAHLIA pPacTBOP CEepHOMU
KUCNOTbI).




Mo paspaoa paspAn {locne paspaoa

PhO, + 2H,504 +Pb == = Fbs50y +Fb50, +H,0
P o supada

flacne supada

3APAMKEHHbIA AKKYMY/IATOP

[ BYOKUCb CBUHU,a (NonoXutenbHbit anekTpog) + Nybuatbiia
cBuHel, (oTpuuaTenbHbiv 3neKTpoa) + CepHana Kucnora (B
3/1eKTponure)

PA3PAL | 1 3APAL

Cynbdat canHUa (nonoxxutenbHoiv anektpoa) + Cynbdar
cBuHUaA (oTpuuaTenbHbIn 3neKTpoa) + Boaa (B anekTponurte)

PA3PSEHHbBIA AKKYMY/IATOP




MpoTeKaHue 3NeKTPOXMMUUYECKUX NPOoLLeccoB
B CBUHLLOBOM aKKymynatope
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NOAKNKOYEHUE BOZIBTMETPA ANA

- USMEPEHUA 34C AKKYMYNATOPA
T =
Paspao 3apao

U3MEPEHMUE
 —1 — HANPAMEHWA
gl ik AKKYMYNATOPA




BHYTPEHHUM CONPOTUBJ/IEHUEM Ha3biBaeTcA conpoTuBneHUe,
OKa3blBaemoe aKKYMYNATOPOM MNpoTeKalowemy BHYTPU Hero
3apAgHOMY UK pPa3pAAHOMY TOKY.
BHyTpeHHee conpoTuBNEHUEe 3apAXKeHHOoro aKKymynaropa
coCTaBnAeT ThicAvHble gonu Oma.

OaHaKo B npouecce pa3pasa OHO CYyL,eCTBEHHO YBeNUYUBaETCA.

INEKTPUHECKAA NPOBOAUMOCTb AKTUBHbIX MACC /IEKTPOAOB
YMEHbBLUAETCA U3-3A OBPA3SOBAHUA HA UX MOBEPXHOCTHU
M10XO0 NPOBOAALLEIO TOK CY/Ib®ATA CBUHLA.
ANNEKTPONPOBOAHOCTb SNNEKTPOZIUTA MNMPU PA3SPAAE
AKKYMVYNATOPA CHUKAETCA B 2,5 PA3A.

CYLLECTBEHHO BJ/IUAET HA BHYTPEHHEE COMNMPOTUBJ/IEHUE
AKKYMYNATOPA TEMNEPATYPA SNEKTPONIUTA. C NTOHUXKEHUEM
ErO TEMMEPATYPbI OT NJ1KOC 30°C A0 MUHYC 40 °C
CONPOTUBNEHUE SNNEKTPOJIUTA BO3PACTAET B 8 PA3.



"I AEK TPOIRT

IR TPOHT

30

A,
lap = 0,1 Cap

10

e Cop

EMKOCTbIO akkymynartopa
Ha3blBaeTCA KONNYECTBO
3/1eKTpUYecTBa, otgaaBaemoe
3apAXKEeHHbIM
AKKYMYNATOPOM Npu ero
pa3spAage B 3a4aHHbIX
yCNoBUAX

EMKOCTb aKKyMynAaTopa
nsmepaeTca B amnep-yacax
(A-u) n aBnaerca
npounsseaeHUEM BeIUUYUHDI
pa3pAaHOro ToKa (B amnepax)
Ha NPOAO/IKUTENBbHOCTb
pa3paga (B yacax).

OHa 3aBUCUT OT KOJZINYecCTBa
aKTUBHOM MacCbl, Be/IMYUHDI
pa3pAAHOro ToKa, NJAOTHOCTMU
U TemnepaTtypbl 3N1EeKTPOUTA.



CTENEHDL PA3PAXKXEHHOCTU BATAPEM AC, %,
ONPEAENAETCA NO ®OPMYIE:

AC= (p3 - Pvin)*(5-::6)-100,

rae P; — NNOTHOCTb INEKTPONUTA NONHOCTLIO 3aPANKEHHOTO
aKKymynaropa npu remnepartype natoc 25°C, r/cm3;

D min — NNOTHOCTb INEKTPONUTA AaKKYMYNATOPA C
HaMMeHbLLe NNOTHOCTLIO, NPUBEAEHHaA K Temneparype
natoc 25°C, r/cm3.

NMOMHM: cHUXKeHue NNOTHOCTU IneKkTponuTta Ha 0,01 r/cm?
COOTBETCTBYET pa3pAaay Ha (5 — 6)%. Mpu pasHbix
Temnepartypax 3N1eKTpoauTa NNI0THOCTb O4HOIO U TOrO e
aKKyMynaTtopa pasHaa.

npW NOBbIWEHUKU TeMNepaTypbl IneKTpoauTta Ha 15°C
NNOTHOCTb YMeHbluaetca Ha 0,01 r/cwm?, a npu noHMXKeHuu
YBENUUMBAECTCA HA TaKYIO XXe BeIMUUHY.

YPOBEHb 3NEKTPONAUTA B aKKYyMynatope aonkeH obitb Ha (10
—15) mm Bblwe NpeaoxpaHUTENbHOIO WUTKA.
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EKnumatudeckse 30HL H pafoHLL Homep | Bpema |(IImoTHOCTE sHEKTROIHTA,
CpenHad MecAYHAd T MIEpaTyVRa 30H H rofja |OpHEBeLEHHAA K ILTIOC 22 W2,
E0:IVXa E AHEApPE, pafoHoE ric
CC(TOCT 16350700 {pHCY-
Hok SANHEAEMOT 0|  IOJNHOCTER
2.53) ZApAXeHHOH
baTapex
HoMoHAA ¢ KIHMATHIECK HMH pafoHon Ia AMMAa 1,28 1,30
oYMEHE XONOoTHEH (0T MEEYC 50 1o MHHEYC JeTo 1,24 1,26
HonooHAA C KIHMATHIECK HM paHoHoM I6  |Epyrawii 1,26 1,26
RONOAHEE (oT MuayCc 30 1o Muayc 12) o
Y mepeHHad (0T MEHYC 19 Do MHHYC &) II 1,24 1,26
Faprada (oT muEyc 15 go nnwoc 4) T 1,22 1,24
Temnaa, enaxgad (oT 0 go onioc 4) IV 1,20 1,22
IIpumeuanne. JonyckaeToda oTENOHEHHE IAOTHOCTH SNEKTPOIHTA OT SHAYeHH,
NpHEENeHHEE B Tabnuue, Ha £0 01 rfom

— rWHl“-IH 30H
MpaHnykLlI panoHoB
MpaHnukLl NoagpaRoHos




HA KAXXOOWU BATAPEE HAHECEHbI CNEAYIOLWWUE OBO3HAUYEHUA: TOBAPHbLIN 3HAK
NMPEANPUATUNA - UBTOTOBUTENA ; TUN U UCNOJIHEHUE BATAPEM; OATA
N3roTOBJIEHMA (FOA MECSL); COOTBETCTBYIOLWUMN FOCT UM TY; 3HAKU

MONAPHOCTM: «+» MMNIOC U «-» MUHYC.
HA TAHKOBBLIX BATAPEAX AONONMHMTENBHO HAHECEH HOMEP BATAPEMN.
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YCNOBHOE
OBO3HAHEHMUE
BATAPEWU =

TAN + OCOBEHHOCTM
MCNONHEHUA



6 CT-190 TP
(1) (2) (3) (4)

1 — no3uyma yKasbiBaet HMcno
nocnepoBarte/ibHO COeAUHEHHbIX
aKKymynatopos B 6batapee u
XapaKTepusyer ee HOMUHaNbHOE
HanpaxeHue, B, 12;

2 — no3uumA yKasblBaeT HasHavYeHue
6atapeu no pyHKUUMOHANBHOMY
npu3sHaky (CT - ctaprepHasn);

3 — NO3ULMA YKa3bliBaeT HOMUHANbHYIO
eMKoCTb 6atapen, A" 4, 190;

bykBa «A» nocne ob6o3HavYeHuUA
eMKoCTu 6aTapeun o3Ha4aerT,
4yT1o OaTapesn BbINO/NHEHA C
obuwen KpbiwKou. Hanpumep,
TaHKOBAA aKKYMYNATOPHaA
6atapena 12CTC-85AC1

4 — no3uumA yKasbisaeT
AONONHUTENbHYIO MHGOopMmauuto 06
ucnonHeHum bartapeuns

Matepuan moHobnoka (3 — Kopnyc-
MOHO610K U3 36oHuTta, T — MOHOBNOK
U3 TePMONIaCTUYHOM N1AaCTMACCh).
Echn maTtepuan moHOb6/10Ka He
0603HaueH, TO OH BbINOJIHEH U3
conosmmepa NnponuaeHa ¢ 3STUAEHOM.
Matepuan cenapatopos (M — munnacr,
P — munop, C — cTEKNOBONOKHO).

Echn maTtepuan cenapartopa He
0603HaueH, TO OH BbINOJIHEH U3
NoOAN3TUNEHa.

HarpeBsaTtenbHble 3/iIeMeHTbl,
BCTPOEHHble B akkymynaTtopobl (H — ana
aBTOMOOMNIbHbIX aKKYMYIATOPHbIX
6aTapeit).

Cepwuio (H — HOoBasA — gnA TaHKOBbIX
6atapen).

CornacHo TY 3aBoaa U3rotosurena ectb U gpyrue 0603HaueH1a 40NOAHUTENbHOW MHOPMaL MK
06 ucnonHeHuun 6arapenm.



Jlia moakJIr0uUeHus daraped K 00PTOBOU CeTH
AUCTAHIMOHHO HAXKATHh KHONIKY « BATAPEW)» Ha
IIUTKE MPUOOPOB MEXAHUKA-BOAUTEA, NOAKJIIOUYCHHUE
MOATBEPKIAACTCH 3aropaHueM KOHTAKTHBIX JIaMII
ucnpasHocTu ueneu nmuponarponos IO «bAJIJIOH
1» n «BAJIJIOH 2».

s oTKJII0OYeHUus 0OaTraper TpedyeTcs MOBTOPHOE
HaxkaTue KHONIKM « BATAPEN».

AKKYMYJATOpPHbIE 0aTapeu K 00pTOBOIi CeTH
BhIKJIIOUaTeseM BK860b Mo:xHo nmoak/iovyars u
OTKJIIYATh BPYYHYI0, HAKATHEM KHONKH PYYHOI0
BKJIIQYEHN 1, HAXOAHAIEUCH MO PE3UHOBBIM
3alMTHBIM KoJimakoM Ha kopnyce BK-860b Ha
neperopoakKe co CTOPoOHbLI 00EBOI0 OTACJICHM .



2 Nl'eHepaTOpHbIE
YCTaHOBKM




1, 2 —reHepaTopsbl; 3 — peMHU reHepaTopoB
YcTaHOBKa reHepaTopa



P2 3 4 5 6 7 8

p e l

17

[l i

(5] 15 14

9 o n

1 - meTka; 2 - meTKoAepkKaTeb; 3 - Bajl poropa; 4 -
MIAPUKOMOIIUITHUK; 5 - 9KpaH; 6 - KPBIIIKa CO
CTOPOHBI KOHTAKTHBIX KOJICII; 7 - CTSIKHOM OONT; 8 -
00MOTKa BO3OYKJIEHHUS; 9 - KPBIIIKA CO CTOPOHBI
npuBona; 10 - Bentusarop; 11 — mkuB; 12 — quon;
13 - cxema re"eparopa; 14 - moJrOCHBIN
HAaKOHEYHUK; 15 - BTynka; 16 - oOMoTKka craropa; 17
- KOHTaKTHOE KOJIBIIO.

YCTPOUCTBO FEHEPATOPA
NMEPEMEHHOI'O TOKA 290B



1, 9 — KpbIWKK; 2 — pene 6NOKMPOBKM CTapTEpPa; 3
— pene cTtapTepa; 4 — pene 3awmnTbl; 5 — pene
BK/IIOYEHUA; 6 — pene orpaHNYeHmna Toka; 7 —

Kopnyc; 8 — perynatop HanpAaAXeHuA.

OBLLIEE YCTPOUCTBO PE/NE-PEFYNIATOPA



COEAUHEHMUE PENE-PEFYNIATOPA C
TEHEPATOPOM OCYLLUECTB/IAETCA
B/I0O4YHbIMU PASBEMAMMU
HAPYXHOIO NOACOEAUHEHUA.

ABA PENE-PErYIATOPA YCTAHOBJIEHbI B OTAE/TEHUA
CMNOBOM YCTAHOBKU HA HULLIAX YETBEPTbIX KONEC




Brikmrouarenu «IIPAB. TEHEPATOP)»
u «JIEB. TEHEPATOP»

BUHTOBOU MEXAHI3M PET'YJINPOBKU
HATS)KEHU S PEMHEH

1 - xonmak; 2 - mpyxwuHa; 3 - cTakaH; 4 - MTOK; 5 - OTCUeTHas 1maioa; 6 -
pefika; 7 - MIKUBBI;, A - BeWYHHA MTPOruda peMHs.

NPUCNOCOBNEHUE ANA NPOBEPKA
HATAXXEHWUA PEMHEW



3 Yxon
32 UCTOUYMHMKaMM
ANEeKTpuYecKomn
3Heprnm




Tab6bnunya3.l. 06bem 1 NnepMogUIHOCTb TEXHUUYECKOTO 06CNyKUBaHUA
TaHKOBbIX aKKYMYNATOPHbIX 6aTtapeit Tuna 12CT-85 npu ux akcnayatauum

i 065 06 Ty KB AHHA INepHoMeHOCTE 0 OCIVEHESHEA
I/ Moo mHuTEnE:
bes cHATHA barap el © MalllliHE]
1 [TpoEECTH BEHEIMHHE OCMOTR H 0HMHCTEY OnHH pas B 15 qnaei. MexaHim-
IIOBEPHO CTH BAaTaped 0T DEUH H I AH B OITETE
2 ITp OEEHTE; OnHH paz B 15 qnuei. MexaHim-

- IIIOTHO CTE KPEeleHNA Hak 0H eYHHIK0 B I 000
C [I0JEOCHEIMH EREOMAMI barapeH,

- HEOE¥HOCTE KPENNEHHA baTapel B KOHTEAHEpE
AFFY MVIATOPHEE DaTap e,

- paboTocnoco BHOCTE Daraped

E OITENE




[TpH cHATEE DaTapeds © MAIIHE]




[Tp0BEPHTE CTENEHE P EspAXEHHO CTH 10

N0 THOCTH 3NeK TpommTa. [IpH cTeneHH

PRI AEEHHOCTH GOMNee OOVCTHMOE OTIPEEHTE
GarapeH HA 2apANHYR CTAHITHE

OnHHE pas B 5 Mecana. JeToMm npu
TEMIEpPaTYRe 20 "C H BEIIE H SHMOH
opH TeMnepatype- 10 O 0 HIGEe - o HH
pas B MecALL AKEKYMY JIATOPLIHE

[poEecTH MOJHEDE =2apAl HA 2ap ATHOH CTAHIHH

IIpn nepexome ¢ JeTHER SKC MY ATAIHH
Ha 2 HMHIOK: H C 2HMHEH Ha NeTHEORD.
AKKY MY IATOPLIHE

[TpoBECTH KOHTPOJEHO -TPEHHPOEOYHET IHET

(KTL)

CouH pas B 9 MECALEE

HIIIH IIOCTYILNEHHH B HacTeE EMECTE C
MAITHHALH 0T aBTOMO OHNMBHEE 2aE0JI0E H

INVTHE HacTed. AKKYMYIATOPLUEIE




TEXHUYECKHUE
TPEBOBAHUA K
PABOTAM,

BBIITOJIHAEMBIE ITPU
OBCJIY’KMBAHUH

BATAPEN
MEXAHUKOM-
BOJIUTEJIEM

Komanaup
B3B0/1a
OTBETCTBEHHOCTD,
TOM qyucJje
MaTepPHAJIbHY 10,
COXPAaHHOCThb
AKKYMYJIITOPHBIX
Oarapei B3BOJA.

HECET

B
u
3a

CogepaHite orep aigm

Hucrpyment u
TP HHAJJTeEKHO C TH

Texmmyeckme p E"ﬁ OB AHITA

IIpoeeputs coc Togume AbB
HAPVAHEBIM 0CMOT] OM:

5 5 ‘}

Bomtnierp, BeTomns  10%

pPAc TEOP COXEI, HAMTAYH AA
dvmara

— KOMILIeKTHOCTE,

Br etusmaii ocvoTp

KovmnexktHocTe AB:

— IAIHTHAA KPBILIKA,
KOEYX;

— DOJTHI, TAaflKH, IIAMOEBI
KJTEMM,

— mpobkI;

—  VILTOTHHT ek HEIe
Mp 0KJTAJKH Ip 0b oK.

= YHCTOTY IIOEePXHOCTH;

Bu etiremait ocvoTp

AFE gomxHa GBITE cVX0H H
YHCTOH.

- HATTIHe Bomx TneTp Ilpn OTKIOHEHIN CTp eIKH
TIOE ep XHOC THOT 0 mpubopa mopepxHocTes AR
CAMOp ATPATA; 00 coy AT 10%

P AC TEOP OM € 0IBL, TIP OMBITE
B OJ0iT H BEITE] eTh HACYX0.
—  COCTOAHHE:

A) BEIBOTHEBIX KJIONMM,

Haxpaumaa fymara

EKnevmier  3a4HCTHTE 10

EJIE"!."KI:'I I CMa3aTh.

e =
]} IIp o oK I

Bu eturmiit ocvotp

OteepcTia B mpobrax

VILTOTHHT eTEHEIX IIp OYIIC THTE , HEHICTIP ABH EIe
OPOKJI AT 0K ; IIp OKJIaJKH 3AMeHHTE .

BE) KHCJIOTOC TOHKOH B etiremait ocvoTp Tpemmae: B  MACTHKE
MACTHEKH; IAILIABHTE I1ASAE HITK 0M.

T} PY4YeK OJIA IIep eHo CKH,

Br etusmaii ocvoTp

Pyuarn IOJCHHEBL OBITE
HATEHKHO 3AK PeILIeHE].

O) 3aIMH THOH KP BOUKH H
K 0GEKYVXa;

Br etusmaii ocvoTp

EprImka i Koy J0DKHEL
OEBITE HATEHH 0
3AK ] eTLIIeHEI




OBbEM, NEPUOAUYHOCTb TEXHUYECKOTO OBCNYXUBAHUA FTEEHEPATOPHbIX

YCTAHOBOK MNMPU UX SKCNNYATALUH

MNe | Harxmviemorammte pabor | ITepromry- IIpmvies AeMEBIin T exmnrg eckme

vl HOC TE HHCTPYMEH T Tp ebopaHIIA

m o001 Exa

1 |Ilpoeepures pazgeasHO KO Taxomerp smexT- ([n= 1100 — 1500
paboTocmocod-HOCTE ETO prgecknin 121.3813 | ob/nvorm
KCET0  TeHepaTopH o TO-1 H BodeTanvmepnerp | U=27 - 28 B
VETAHOBKIL TO-2 BA-440 ma mmrt-Ke

npubopoB

2 | IIpoeepure H, II0 TO-2 Emou  Topuoesiil | Ocepoe ImepenelneHIe
Heol X0 HMOCTH, 10x]12 MM, | CHLJIOEOT0 IIPOBOTa B
MHOITAHYTE K] eILTe e OTBep TKA, ViJIe er o KpellIeHHa K
CHIIOBOTO TIPHBOTA 15 TLT0CK Oy DI B reHe-paTopy He
K TeHep aTopy. TOILY CKAETCA.

3 | OYHCTHTE TeHepaTopEl TO-2 FiicTe, BOTOIIE . OYHCcTEY  IIPOROTHTE
H pele peryIATopEl 0T KICTEHY M 00IVEOM
IIBLIIL H T PA3H. BO3OYXA.

4 |Ilpoeepure K] eILTe- TO-2 Fomeo wo: IIpoeepATE KMFOYAMIL
HIe TeHepaATop OB, Pele Topoesn 10x]12
pervIATop 0B H KobIeRoil 1 7x19
HIKHE OB TeHePAT 0POR. raeqderi 14x]7

5 | IIpoeepure TO-1 Fomeo wma: IlpoEepATE BHeITHIIM
HATEHH0CTE TO-2 raeyHEIe OCMO TP OM H
K ] eI1JIeHIHA 10x12 14x17, 17x19 | mogTa:sx ol
HAK 0HeYHIHE 0B MM HHC TPYMeHT 0M
MPOBEOIOE HA BHIBOJAX Toprmoebni 10x12; V CELIIIeM 0JHOI PVEKIL
AEB, remepaTopor H OTE €] TK A,

P eTIe- Per VIATOp 0B. TLT0 CK 0TV OII BI




NMPOBEPKA PABOTOCNOCOBHOCTU FEHEPATOPHbIX YCTAHOBOK:
— Ha wWuTKe npubopos (LLM) BkatounTtb Bbikaoyatenn «MPAB.TEHEPATOP» un «JIEB.TEHEPATOP»;
— OCYL,EeCTBUTb NMYCK ABUratenss U PyKOATKOM nogauu TOM/MBA YCTAaHOBUTb 4YacTOTy BpalleHuA
Ko/ieH4yaToro Bana B npeaenax 1100 — 1500 06/muH, KOHTponb no TaxomeTpy Ha LLM. Cpa3y nocne
nycKka asuratensa BA-440 ponKeH NOKa3biBaTb 3apAgHbIA TOK, paboTaTb yKasaTtenn TepmomeTpos
«OXNl. XUOK.» n «MAC/IO», maHomeTtpa «MAC/IO» un ypoBHA TonauBa «TOIMJ/IUBO».

MMOKA3AHUA
BOJIbTAMIIEPMETPA
(1,= 0 A) IPU UCITPABHOM
T'EHEPATOPHOH
YCTAHOBKE




ANA NPOBEPKWU NEBOW FrEHEPATOPHOM
YCTAHOBKM:

— BbIK/IOYNTb BbIKAOYaTENU
«MPAB.TEHEPATOP». [10/1}KHbl BbIKNHOYNTbCA
yKasatenu repmometpa «OX/1.XUAOAK.» u
yposHemepa «TOMNJIUBO»;

— HaXaTb Ha KHonKy BA-440, ero noKkasaHua
AO/KHbI 6bITb B Npegenax (27-28) B;

— BKJIIOYUTb HarpysKy (aneKkrpogsuratenu
otonurtenewu, ¢papbl, paguoctaHuyuio). Mpwm
ucnpasHou nesou Y paspagHbiii TOK Ha BA-440
AOXKeH 6bITb paBeH HyAlo.

ECNTU CPA3Y NOCANE NYCKA NPU N= (1100-
1500) 06/MWUH AMNEPMETP BA-440 HE
NOKA3bIBAET 3APAAHbIA TOK, A BONbTMETP
BA-440 - HANPAXEHWUE HUXKE 27 B, A TAK XE
NPU BKNIOMEHUU NOTPEBUTENEN AMNEPMETP
NOKA3bIBAET PA3PAAHbBIU TOK, TO NNEBbIN
r290B U PP390-561 HEUMCMPABHbI.

ANA NPOBEPKU NPABOM
FEHEPATOPHOW YCTAHOBKM:

— He U3MEHAA YacToTy
BpalLeHUA KONeHYaToro Bana
ABUraTens, BKAOUYUTb HA
WUTKe npubopos
BbIK/1lOMaTE/1b
«MPAB.TEHEPATOP» n
BbIK/IOYNTb BbIK/IOYATE N1b
«JIEB.FTEHEPATOP».

YKasatenum tepmomeTpa u
maHomeTpa « MACJ/1IO»
AONKHbI BbIKNHOUYUTbCA.

NPOBEPUTbL 3HANEHUE
HANPAXEHUA NPABOU Y U
3APAAHDbIA TOK TAK XE, KAK
W NPU NPOBEPKE NEBOW I'Y.



MpoBepKy KpenaeHUA CUN0BOro
npoBoAa «+» K reHepaTtopy
NPOU3BOAUTD PYKOM.

KonnaukoBas u KonbueBaa raku
y3/1a KpenaieHua CMN0BOro NnpmMeoaa
AONKHbI ObITb 3aTAHYTbI TaK, YTOODI
npoBoA B y3/1e 6bln HENOABUXKEH.

OCEBOE NEPEMELLEHUE
CUN0BOIo NPOBOAA B Y3NE
KPENNEHUA K TEHEPATOPY HE
AONYCKAETCA.




IJNIEKTPOOBOPYOOBAHUE BPOHETPAHCIIOPTEPA
3AHATUE Ne 2
NOTPEBUTENU 3NIEKTPUYECKOU 3HEPIrUM

YyebHble BONpoOCHI
1 Craprep
2 NMpunbopsbl oOCBEeWEeHnA U CUrHanNM3auumm
3 3BykoBou curHan. Crexnoouncrurerns

4 Yxopn 3a norpeburtenamm
3NIeKTPUUYECKOMU I3Heprum



1 Craprep



—h|- Pene < Pene GIIONHp 0BT
cTapTepa cTapTepa

B rpmeoua-
TENE
CTapTeEpa ]' -—] - - — = — = — = —
1| Taromee Craprepuuil Iexamssn | | Hesrarens
T pene WIERTPO- p DpEBONA I »

Apcynyna- ]. cTapTepa EBITATENS |

TOPHHE | - 5 |

Gatapen ]

CTAPTEP

YetpoficTsa gaA

SBNErYeH A
mycxa

Cucmema 3nekmpocmapmepHo20
nycka npeaHasHa4vyeHa gnA
NPoOBepPTbIBAHUA KOJIEHYATOro Bana
ABUraTens c YaCcToToum
npesbIlWaoWen MUHUMAJIbHYIO
NYCKOBYIO YacCTOTy BpawieHuUAa. lNpu
pacueTax NycKoBas 4acTtoTa
BpalleH1A ANA U3eNbHOro
Asurarena npuHumaerca (100-150)
MUH1,

CTPYKTYPHAA CXEMA
CUCTEMDI
INNIEKTPOCTAPTEPHOIO
NMYCKA
BPOHETPAHCMOPTEPA
bTP-80

MuHumaneHaa nyckoeaa yacmoma
épawjeHun — 3T0 HAMMeHbLuee Npu
AAHHbIX YCI0OBUAX YacToTa
BpaLW,eHUA KO/IEHYaTOro Basaa, npum
KOoTopou obecneunBaeTca Nnyck gna
ausenen He bonee uem 3a ase
NONbITKU NPOAONKUTENBHOCTBIO NO
15 ceKyHA, C UHTEepBanomM mexxkay
NONbITKAMMU B 1 MUHYTY.



CTAPTEP SIBJIIETCSl IMIABHBIM YCTPOIMCTBOM CUCTEMbI JIEKTPOCTAPTEPHOI'O

IYCKA.,
CTAPTEP - IIYCKOBOE YCTPOHUCTBO. JJISI YIOBCTBA BOJUTEJISA OH HMEET

JINCTAHIIMOHHOE YIIPABJIEHUE M 3AITYCKAETCS KHOITIKOM CTAPTEPA .

YTObbI IIYCTUTDH AM3EJIb C INOMOUIIBIO KHOIIKH «CTAPTEP» HEOBXOAUMO
HPEABAPUTEJBHO BKJ/IIOYUTDH KHOIIKOM «BATAPES» BBIK/IFOYATEJIb
AKKYMYJISITOPHBIX BATAPEI.

3ATEM, NIIOCJIE TOI'O, KAK 3AI'OPUTCA CHUI'HAJIBHASA JAMIIA «IOTOBHOCTH K
NYCKY», BKIIIOYUTD BBIKIIOYATEJIN « 'EHEPATOP. IEB» U «'EHEPATOP. IIPAB».

& o o o6

'n—mn-jfmm “DAPA
DUHA HALCDC IBH |

E ZCIITII:IHUEI'HI:-

-"4t .

e

KHonka «CTAPTEP» Ha wmuTKe npnbopos BTP-80



PEJIE CTAPTEPA N PEJIE
b/IOKHPOBKH CTAPTEPA BXOJIAT B
COCTAB BJIOKA PEJIE-PETI'Y/IATOPA
PP-390. HA PEJIE OHHA
MAPKUPYIOTCA BYKBAMHU «PC» U
«Pb», COOTBETCTBEHHO.

TAK KAK HA BTP-80
YCTAHOBJIEHO JABA PEJIE-
PET'YJISATOPA PP-390, TO B C3II
BPOHETPAHCIHIOPTEPA
HAPAJUIEJIBHO PABOTAIOT JIBA
PEJIE CTAPTEPA U JIBA PEJIE
BJIOKHUPOBKMN.

B CJIYUAE BbIXOJA U3 CTPOA

OJIHOHN T'EHEPATOPHOM
YCTAHOBKHU JUISI ITYCKA JIU3EJIS
JTOCTATOYHO OCTABIIENCH
HNCITPABHOU T'EHEPATOPHOM

YCTAHOBKMN.

1

2

1 - PEJIE BJIOKHPOBKUA
CTAPTEPA;

2 -PEJIE CTAPTEPA
YctaHoBka pene C3Il1 B 6noke
pene pene-perynsatopa PP-390



TEXHUYECKHUE XAPAKTEPUCTUKU CTAPTEPA CT142b:

TUI, MAPKA Anekmpuyveckull, CT142b6
HOMUHA/IbHAR MOLYHOCTb, N.C. (KBT) 10,5 (7,7)
HOMWHA/NIbHOE HANPAMEHUE, B 24
HANPAMEHUE BK/NIOYEHUA PEJIE CTAPTEPA, B 18
BbICOTA LWETOK, UCXOAQHAA, MM 19-20
BbICOTA WETOK, MUHUMA/IbHAA, MM 13

CTAPTEP CT-1425: YcTaHOBKa cTapTepa Ha

1 — aneKTpopgBuratenb; 2 — TAroBoe

pene; 3 — MexaHU3M NPMBOAA CUN10BOM arperarte



YCTPOWCTBO CTAPTEPA CT-1426: 1 — TATOBOE PEJIE B CEOPE; 2 — 3ALLUTHbINA YEXON; 3, 13 — LLETKW; 4, 5,
6 — LWAMBbI; 7, 9, 10, 14 — KONbLO YNIOTHUTE/IbHOE; 8 — AEPXATE/Ib MOALIWMNHUKA B CEOPE; 11 —
KPbILLIKA CO CTOPOHbI KONIIEKTOPA B CEOPE; 12 — TPABEPCA B CEOPE; 15 — AKOPb B CEOPE; 16 —
KOPIYC (CTATOP) B CEOPE; 17 — PbIYAT NPUBOAA B CEOPE; 18 — TPUBO/, B CEOPE; 19 — KPbILLUKA CO
CTOPOHbI MPUBOJA

cTraprep B cbope obuiee ycTpoUcTBO cTapTepa




MEXAHU3M NMPUBOOA C XPANMOBOU MY®TOM CBOBEOAHOIO XOAA: 1-BKAAAbILW
NOALUMMNHUKA; 2 — LUECTEPHSA; 3 — CETMEHT (CYXAPUK); 4- HANPABNAIOLLUMN LUTUDT; 5 U 15 - SAMKOBbDIE
KOJNbLIA; 6 U 8 — COOTBETCTBEHHO BEAOMASA U BEAYLLAA NO/IOBUHBI XPAMOBOW MY®TbI; 7 U 12 —
COOTBETCTBEHHO KOHWYECKASA U LU/TMLLEBAA HAMPABAIOLWASA BTY/IKU; 9 U 13-LLAIEDI; 10 —-NPYXUHA; 11 -
KOPNYC; 14 — BY®EPHOE PESMHOBOE KOJ/1bLIO




B CUCTEMY JJIEKTPOCTAPTEPHOI'O NIYCKA
ABUI'ATEJIA (C21I) bTP-80 BXOIAT:

— craprep CT142b ¢ aBTOMATHYe€CKHM BBIXO0OM
IIeCTEPHH M3  3alelJIeHMsl, NPUHYIMTEJIbHBIM  ee
BKJKYEHUEM M JUCTAHIMOHHBIM ynpaBJjieHueM. PazmelneH
Ha 0JI0Ke MUJIUHIAPOB ABUTATEJIA;

— KHonKa BrJIKWYeHus craprepa «KCTAPTEP» Ha murke
puooOpPoOB;

— naBa peae craprepa. IlpeacraBiasiror  coOou
JIEKTPOMATHUTHBIE pejie ¢ HOPMAaJbHO PAa30MKHYTHIMH
KOHTaKTaMH (YCTaHOBJIEHBI B peJie-peryasatope PP390-B1).

— YCTPOMCTBO ABTOMATHYECKOM OJIOKHUPOBKM cTaprepa
(1Ba peJjie 0JOKMPOBKH (YCTAHOBJIEHBI B peJjie-peryjasitope

PP390-B1).

PO3ETKA BHEIIHET' O ITYCKA JABUT'ATEJIA INPUMEHSAETCA JJIA
AJIEKTPOCTAPTEPHOI'O IIYCKA JBUIATEJSA OT BHEIIHEI'O MHCTOYHHUKA
MOCTOSAHHOI'O TOKA HAIIPA)KEHUEM (24-28) B. POSETKA YCTAHOBJIIEHA B HUUIE
OTAEJEHUA CHJIOBOM YCTAHOBKHU C TIPABOM CTOPOHbI MAIIMUHBI, TJIE
PASMEIIEHBI AKKYMVYJIATOPHBIE BATAPEN.



CNOCOBbI JIEKTPOCTAPTEPHOI'O NMYCKA AU3ENA
MPU HEKOTOPBIX HEUCINPABHOCTAX C3IN

3NIEKTPOCTAPTEPHbIM NYCK ABUTATENA NYTEM 3NEKTPOCTAPTEPHbBIV NYCK ABUTATE/IA NYTEM

3AMbIKAHMA KOHTAKTOB PEJIE CTAPTEPA NEPEMbIKAHWA NPOBOAHWKOM BbIBOAOB HA
KPbILLKE TATOBOIO PE/IE CTAPTEPA




2 Mpubophbl
OCBelleHuUNA
M CUrHanNM3auum




NPUBOPLI HOYHOIO BUAEHUA TBHE-46 U THK-5 U MECTO UX
YCTAHOBKHU




YKNAOKA NMPUBOPOB HABNMIOAEHMA
TBH-S U TBHE-4B

YKNAAKA NMPUBOPA HABNTIOAEHUA TBHE-4b
yK"AAKA NMPUBOPA 1-AUADPATMA; 2 —3UN NPUBOPA; 3 —

HABNIOOEHUA TBH-5 NPUBOP TBHE-46




KOPIIYC NPUBOPA COCTOHUT M3 TPEX UYACTEW: BEPXHEW, CPEJHEU U
HUXHEN, COEAMHEHHBIX MEXIY COBOll BUHTAMM.

B BEPXHEM YACTU KOPIIYCA YCTAHOBJIEHA OBOI'PEBAEMAS I'OJIOBHASI
MNPU3MA. B CPEJHENA YACTH KOPIIYCA PABMEIIEHBI JIBA OBBEKTHUBA C
AAADPPAIMAMHU U HITOPKA ITPUBOPA. ITPUBOA K JTUAD®PPAT'MAM BbIIIOJIHEH
OT PYKOSITKM HA JIEBOM CTOPOHE KOPIIYCA. YHNPABJEHHUE IITOPKOM
MNPUBOPA MPOU3BOAUTCSA OT PYKOSTKHU, PASMEIIEHHON CHU3Y IPUBOPA.

B HMXHEH YACTH KOPIIYCA YCTAHOBJIEHBI JIBA DJEKTPOHHO-
OIITUYECKUX TPEOBPA3OBATEJISI (90I), JBE HMWXHHUE IIPU3MBbI, JIBA
OBOI'PEBAEMBIX OKVYJISIPA C HATVIASBHUKAMMU M BJIOK IMTUTAHUS ITPUBOPA.
3011 TIPABOM BETBU UMEET MAKCHUMYM UYBCTBUTEJIBHOCTHU ®OTOKATO/IA
B BUJIUMOM YACTHU CIHEKTPA, 5011 JIEBO BETBU - B UH®PAKPACHOHN YACTHU
CIHEKTPA.

CHH3Y NIPUBOPA YCTAHOBJIEHBI BBIKJIIOUATEJIb TUTAHUS, PYKOSITKA
IITOPKU M IBA OBPESMHEHHBIX KPOHIITENHA JUISI KPEILIEHUS ITIPUBOPA B
PABOYEM TMOJOXEHUU. NJS1 YIOBCTBA PABOTBI C IIPUBOPOM HA ETO
IEPEJIHEN YACTH 3AKPEILIEH HAJIOBHHUK. IS ITPOBEPKHU
PABOTOCIIOCOBHOCTU TNPUBOPA JHEM B KOMILUIEKT IPUBOPA BXOJUT
CBbEMHAS BEPXHSISI TUA®PATMA.



B CBSI3U C BBICOKOU YYBCTBUTEJIBHOCTBIO D011
K U3JIMIIHEMY OCBEHEHHUIO ITPU JSKCIUVIYATAIIMA
INPUBOPOB HEOBXOANMO COBJIIOAATDH ITPABUJIA.

IIpy npoBepke padOTOCIOCOOHOCTH NPUOOPOB JTHEM
BKJIKOYATh NPUHOOPHI B pPadoTy TOJBKO IPH YCTAHOBJIEHHOM
CbeMHON quaparmMbl ¢ OTKPbITHBIM HAMMEHbIINM OTBEPCTHEM.
N30erarb HANIPABJICEHUA IPUOOPA HA PAMON COJTHEYHBIN CBET.

IIpy BBICOKOM O0O0IEM HOYHOM OCBEUHIEHHOCTH YMEHbIIATH
CBETOBOM IOTOK, NPHUKpPbIBass auadparmbl 00bekTHBOB. Ilpn
BCTPEYHBIX 3aCBeTKaX (hapamMu aBTOMOOUIJIEH, 04araMHu MOKAPOB
U T. II. YMEHbIIATh BEPTUKAJbHOE I0JI¢ 3PEHUs], MIPUKPbIBas
IITOPKY npudopa.

AKTHUBHBIM pexuM padoTsl npudopa MCMoJab30BaATh TOJbKO
TOIIa, KOIa IACCHUBHBIM He o0ecneyuBaeT Tpeldyemoi
BU/IUMOCTH MApIIPYTA.

CgeroBoe nsaTHo (apsl TBH opueHTHpYyeTCs mpHM 3TOM HA
IpeaMeT, ylaJeHHbIH Ha 35M 10 MPOA0JIbHOMA 0CH MAIIIMHBI.



®apa ®r-125
M ee YCTaHOBKa
Ha bTP-80

Boiknowarenns «®APA TBH» Ha wutke
npubopos



MpuGopbl HaApYy>XXHOro OCBeWeHUA
npeaHasHaYeHbl ANA OCBCeUICHMA
MECTHOCTHM nepen 6oesoM
MallUHOMN.

B BTP-80 npuOopamMm  Hapy:KHOIO
OCBeIleHUS SIBJISIKOTCS

— ®I'-127 - d¢apa BUAMMOIO CBeTa CO
CBETOMACKHMPOBOYHBIM ycTpoicTBOM (CMY);

— PdPI'-126 - d¢dapa BuUAMMOIO CBeTa
(mouckoBas),

— OY-31TA2M — OCBeTHUTEJIb
NH(pPaAKPaACHOI0 WA BUIUMOIO CBETA.



BCE ®APbl UMEIOT O4UHAKOBOE U1 NOAOBHOE YCTPOMUCTBO.
OHU COCTOAT U3 KOPMNMYCA U ONTUYECKOIO /IEMEHTA(OTPAXKATE/Ib +
HACAAKA UU PACCEUBATE/Ib+/1IAMMNA)

1 - KOPNYC, 2 - OTPAXKATEND; 3 - AEPXKATENIb NAMMNO4KMU, 4 -
LUTENCENbHAA KONOAKA, 5 - HACAAKA CMY; 6 - BONT C
FTAMKOM: 7 - PACCEUBATE/b; 8 — IAMMNA HAKANNMBAHUA

B 3aBucumoctu ot popmbl U
Ha3HauYeHUA y3/1a, 3aKPbIBalOLLEro
oTpakatenb 1 Kopnyc ¢papbl
cnepegy, dapbl UMeIOT pa3HyIo
MapPKUPOBKY:

— MPU HAZIMYUU HACAZIKU CMY —
or-127;

- MNPU HATIMYUNU
MHO®PAKPACHOIO ®PUNBTPA —
dr-125;

- MNPU HAJTMMUUN NPO3PAHHOIO
PACCEUBATENA — ®I'-16.

BKNKOMEHUE ®AP
nroOM3BOAUTCA NPU NOMOLLN
BbIK/IKOYATENEN, PASMELLEHHbIX
HA LLWATKE nPUBOPOB
MEXAHUKA-BOAUTENA.






CMY moxeT cospaBarth TpU peXXMMa CBETOMaCKMPOBKM:

nonHoe 3aTeMHeHme, JYacTuuHoe 3aTeMHeHue i
He3aTeMHEHHbIN.

JIUTA OBECIIEYEHHUA PEKHMA IHOJIHOI'O 3BATEMHEHHUA.

— OIYCTUTh KPBIMIKH CBETOMACKMPOBOYHbIX YCTPOHCTB H 3aKpeNnuTh HMX B
HUKHEM I10JI0KEeHHUH;

— YCTAaHOBUTH PYUKY nepexJjrouaresis pe:xkumor CMY B nonoxenue ITOJIH.

PEXUM IMOJIHOI'O 3ATEMHEHUSA: HUWXHEE OKHO 3AKPLITO,
HAKAJI HUTU CHUKEH («MAJIBIA CBET»).

JIUITA OBECIIEYEHHUA PEZKHMA YACTHYHOI' O 3BATEMHEHUA .

— YCTAHOBUTH KPBIIIKH CBETOMACKHPOBOYHBIX YCTPOMCTB B TaKO€ NMOJIOKEHUE,
KaK M NPU peKrMe MOJTHOT0 3aTeMHEHU ;

— YCTAHOBUTH PYUKY nepekiarouaresis pe;kumos CMY B nosioxxkenue YACT,

PEXKUM YACTUYHOI'O 3ATEMHEHUSA: HUJKHEE OKHO 3AKPBITO,
JJAMIIbI TOPAT MOJIHBIM HAKAJIOM («BOJIbILIOH CBET»).

JIUITA OBECIIEYEHHUA HESATEMHEHHOI' O PEKHMA.

— NOAHATH KPBIIIKHA CBETOMACKHPOBOYHBLIX YCTPOMCTB M 3aKpeNnuTb HX B
BEPXHEM I0JI0KEHHUHN;

— YCTAHOBUTH PYUKY nepekjrouaresis pe;kumos CMY B nosoxenue YACT.

HE3ATEMHEHHbBIM PEXUM: HUXKHEE OKHO OTKPBLITh U HUTH
JIAMIIBI 'OPUT IMOJIHBIM HAKAJIOM.



ONA PETYTUPOBKU ®AP @r-127 CO CBETOMACKUPOBOYHbIMU HACAAKAMM:

— YCTAHOBMUTb MALWIMHY C AABJIeHMEeM B lWMHAaX Konec 3 Krc/cm? Ha
ropm3OoHTaNbHOM NowagKe Ha pacctoasHum 7,5 Mm ot aKpaHa,
YCTaAHOBJNIEHHOro NnepneHaKynsapHo npoaosibHOM OCU MaLIMUHbI;
— HAHECTU HA 9KPAHE TPU BEPTUKAJZIbHbIE TUHUU (CPEAHIOKO — MPOTUB OCU
MALLWHDbI, ABE BOKOBbIE — MPOTUB LLEHTPOB ®AP) U OAHY TOPU3OHTAJIbHYIO
JIMHUIO HA BbICOTE 1080 MM OT NOBEPXHOCTU N/TIOWAAKMU;

— YCTAHOBUTb HE3ATEMHEHHbIN PEeXXUM CBETOMAaCKMPOBKMU;

— BK/IIOUUTDb (I)apbl U 3aKpbiTb OAHY U3 HUX CBETOHEeNPOHULUdeMbIM 3KPAHOM,;

— ocnaburtb ramky KpenneHuvsa apyrom cpapbl Ha KPOHLUTEUHE;

— YCTAHOBUTDb PAPY TAK, HTObbl CAMAA APKAA TOYKA CBETOBOIO NMATHA ®APbI
NEXXANA HA COOTBETCTBYIOLLEW BEPTUKAZTbHOU IMHUU SKPAHA, A TEHb OT
KO3bIPbKA, T.E. PE3KAA FPAHULIA ME} Y OCBELLEHHOW U TEMHOM 30HAMM,
NPOXOAUNA NO TOPU3OHTA/IbHOU TMHUW HA SKPAHE;

— 3aTAHYTb ramky KpenneHusa cdapbl.

7
/ 7 %




Bkntouaerca ®r-16-03 soiknovwarenem «®APA AOMNO/IHUT» Ha
WuTKe Nnprubopos.

HA KOPIMYCE ®APbl UMEETCA PYYKA ANA EE
NOBOPOTA

YCTAHOBJ/IEHA HA NEPEAHEM BEPXHEM BPOHEBOM
JNIUCTE PAAOM C NPABOW ®APOM @r-127.

*®APA ®I-16-03
NPEAHAZHAMEHA ANA
OONONHUTENBHOIO
OCBELLEHWUA AOPOTU U
MECTHOCTH B HOMHOE
BPEMA (MOXET
MCNONB30OBATLCA KAK
NOUCKOBASR ®@APA).

e YcTraHoB-
Ka Ha
BTP-80




OCBETUTENb OY-3rA2M YCTAHOB/EH HA BALLEHHOW NYNEMETHOI YCTAHOBKE BNY-1 U NPEAHA3HAYEH
ANA OCBEWEHUA MECTHOCTU U OBBEKTOB MH®PAKPACHBIM MU BUAUMbBIM CBETOM NPU
HABMIOAEHUU B NPUBOP KOMAHAUPA MALLIUHbBI TKH-3 HOYbIO, COOTBETCTBEHHO, HYEPE3 AHEBHYIO

WU HOYHYIO CUCTEMY
BKNIOYEHUE OCBETUTENA NPOU3BOAAT
Mpu paboTe OCBETUTENA B PA3/IMUHBIX KHOMNKOW, PACNONOXEHHOW HA NPABOM

PYKOATKE NPUBOPA TKH-3.

ycnosuax ocselleHHOCT MeHAIKoTCA —

mectamu MHPpaKpacHbin GUNbTP U
6ecuBeTHOE 3aLUTHOE CTEKNO.

YCTAHOBKA OCBETUTENA
QY-3rA2Mm

e BbIKNNIOMA-
TEAU
«®APA TBH»
«®APA TKH»
HA WMUTKE
nPUBEOPOB




Mpubopbl BHYTpPeHHero ocseweHna obecneunsalotT HeobxoanMmble ychoBuA ANA
paboTbl 3KMNaXKa HOubIO U AHeM. OHK NpeaHa3HAYeHbl ANA OCBELEHUA OTAENEeHUA
ynpasneHus (QY), 6oesoro otaenenuna (60), otaeneHua cunosoii ycraHosku (OCY),

otaeneHma 6aweHHon ycraHosku (OBY).

K NMPUBOPAM BHYTPEHHEIO OCBELLEHWA BTP-80
OTHOCATCA:

- MNNA®OHbl NMMB-71 C BCTPOEHHbIMM
BbIK/TIOYATENAMM. YETbIPE NNAPOHA
OCBELLEHMA BOEBOIro OTAE/IEHWUA, YETbIPE -
OCBELLLEHMA CUNOBOM YCTAHOBKU U OOWH -
OCBELLUEHMA BALLHMU;

-  ®OHAPbL nAa308A C BCTPOEHHbIMMU
BbIK/TIOYATENIAMU. OAUH ®OHAPb OCBELLEHUA
PABOYEIO MECTA KOMAHAWUPA YCTAHOBJ/IEH HA
NOB0BOM NUCTE KOPMYCA NEPEL
KOMAHAUPOM, BTOPOW — OCBELLEHUA LUKANbI
BO3AYLWIHOINO PEAYKTOPA U BJ/IOKA LWWWUHHbIX
KPAHOB YCTAHOBJIEH HA KPbIWWE KOPIYCA
CNEBA OT MEXAHUKA-BOOAUTENA, TPETUU -
OCBELLEHUA BALWUHU PACMNOJIOKEH BHYTPU
BALUHWU CNIEBA;

-  CBETU/IbHUK I'IEUPEHOCHOVI cn-1 CO
CBETOMACKUPOBOYHOMU HACAZKOMU,
YKNAObLIBAETCA B CYMKY HA CNUUHKE CUAEHDbA
MEXAHUKA-BOOAUTENA.

CBETU/IbHUK NOAKNIOYAETCA K BOPTOBOM CETU
YEPE3 PO3ETKU. OAHA PO3ETKA PACMOJIOXKEHA
HA TUCTE OrPAXAEHNA NEBEAKWU, BTOPAA — HA
NEPEFOPOAKE B OCY. NEPEHOCHOW CBETU/IbHUK
CNYKUT ANnAa OCBELWLEHUA NPU OCMOTPE M
PEMOHTE MALUUH.




B KAYECTBE NPUBOPOB HAPY}XHO CUTHANTM3ALMU B BTP-80 YCTAHOB/IEHb!:
— 1IBA NEPEAHUX ®OHAPA MNd133E6;
— 1BA 3AQHUX ®OHAPA ®MN1336.

1 - nepeaHumn choHapb;

2 — 3apgHM pOoHapb;

3 — rabapuTHbIN OroHb Oenoro uBeTa;

4 — yKa3aTenb NOBOPOTA XeJiToro CcBeTa,;

5 — yKasaTtenb MOBOPOTa XeEJNiToro wunwu
AHTApPHOro cBeTa; 6, / — CUrHan TOPMOXeHUA U
rabapuTHbIN OroHb KpacHoOro ceeta




e HacapkKa

1, 7 - pacceuBareinb;
2, 3 - kopmyc (ponaps; cBeToMma-
4, 6, 9 - Jammna A24-21-2, CKMpO'
5, 8 - 1amna A24-5
BO4YHaA
AC130
3
- T4
5
’ e Hacagka
—7 cBeTomMa-
CKUpo-
BO4YHaA

AC132




BkatoueHune YKA3ATE/IEV MOBOPOTA B ¢poHapax Nd1336 n ®M1336 nponssoauTtca
NEPEKNIOYATENEM YKA3ATENEWA NOBOPQTOB Ha wuTKe npnbopos, TABAPUTOB —
LEEHTPAJZIbHbIM NEPEKNMOYATE/NIEM CBETA, CUTHAJIA TOPMOMXEHUA — aBTOMaTHYeECKH
DATHUKAMM (pacnonorkeHbl Ha IN1aBHbIX TOPMO3HbIX LUINHAPAX) NPU HAaXKaTUKM HA neganb
pabouen TOpMO3HOM CUCTEMDI.

* UEHTPAND-
HbIA
NEPEKNIOYA-
| TENb
CBETA ®AP U
NEPEKNIOYA-
TENbL
. NOBOPOTA
e PENE
NOBOPOTA  « MPEPbIBA-
PC401 /' TENb PCA01
3NEKTPO-
MATHUTO-
TENIOBOIO
?E/é DENCTBUA.




NPUBOPbI BHYTPEHHEW CUTHAZTM3ALMU NPEAHA3HAYEHDbI A1 KOHTPONA 3A
COCTOAHUEM U PEXXUMAMMU PABOTbI Y3/10B, ATPEFATOB 1 CUCTEM
BPOHETPAHCMOPTEPA.

CurHanbHble GpOHApU CNYXKAT ANA CUTHANU3ALUKN O COCTOAHUMU OTAE/NbHbIX Y3/108 U
MeXaHU3MOB MallMHbl. UX Ha3HaYeHMe nNoKa3aHo Ha Tabnnukax nog GpoHapamu.
®OHAPU CUTHA/NNbHbBIX U KOHTPO/IbHBIX IAMIN C AATHUKAMU UNTN
KOHEYHbIMU BbIK/NQYATENIAMU HA3BIBAIOT CUTHA/IN3ATOPAMM.

2 3470 8349 101113 14 16 17 18

4 i |
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3 3ByKOBOM
CUrHan.
Crexnoouucrurenn




3BYKOBOIA CMrHaN
C314l' npegHasHaueH
ANA NoAA4MU
npeaynpeauUTenbHbIX
CMTHANOB N3 MaLLUHbI
wnu pna
CUrHanM3auuu
IKUNaXkam,
HaxoAAWMMCA B
MaLLMHax, ANA
BbI30Ba IKUNANKENA.

PACNONOMEH HA
KPOHLWTEUHE
KOPMNYCA MALLUHDI
3A NPABOW ®APOW
®r-127

BK/IFOYAETCA C
NOMOLLIbIO
KHOMKMU,
PACNO/IO}EHHOMN B
LLEHTPE PYJIEBOIO
KONECA

11 14 — npoknagku; 2 —
AKOPL 3NeKTPpOMarHura; 3
— pe3oHartop; 4 —
membpana; 5 —
HeNOABWMHbIW KOHTAKT
npepeisarens; 6 —
3awmTHOE KOoNbLo; 7 —
KONnauKosan ravika; 8 —
pPerynMpoBOMHbIiA BUHT; 9
— NOABWMHbI KOHTAKT
npepbisarens; 10 —
peccopHas noasecka; 11
— obmortra
aneKkTpomarsura; 12 —
Kopnyc; 13 —
coeaMHUTEeNbHAA
KonoakKa



ANA QUUCTKU CTEKON CMOTPOBbLIX NNIOKOB HA MALLUHE YCTAHOBNEH ABYXLETOMHbIN
CTEKNOQYUCTUTEND C INEKTPUHECKUM NPUBOAOM.
XAPAKTEPUCTUKA CTEKNTOOYUCTUTENA:

T™n ABYXLLETOYHbINA C 3NIEKTPUYECKUM PUBOLOM
ANEKTPOABUIATE/Ib (MAPKA,

HOMMWHA/NIbHAA MOLLHOCTb, NOTPEBNAEMbINA TOK) M3231-A, 12 BT, 2A

TAN NPUBOAA PbIYAMHbIV C LUECTEPEHYATbIM PELYKTOPOM
CNOCOB BKNKOHYEHUA BbIK/IIOYATE/IEM 3/IEKTPUYECKUM HA KOPIYCE WU/ BPYYHYIO PYYKOW PEAYKTOPA

o LLIETKA
CTEK/NA
CMOTPO-
BOro
NIIOKA

* YCTAHOBKA
CTEKNNOQYUCTUTE-
/17 HA BTP-80

1 — méTka; 2 — och ppluara; 3 — npecc-MacJéHKa;
4 — 3J1IeKTPOABUIaTeNIb; 5 — BEeTPOBOE CTEKJIO;
6 — BHIKJIIOYATE/Ib; 7 — TATU C NOBOAKAMM;
8 — pyuka; 9 — ppruar
YCTPOMCTBO CTEKJIOOUYUCTUTEJIS




4 Yxop 3a
norpeburenamm
ANEeKTPUYeCKoOM

IHeprum




Tadnuia4.1l —KoHTpanbHBI OCMOTP [Iepe] BBIXOI0M MAIIHHEI

gIIOH APy, «BOOA B EOPIIVCEs;

«IIEFEITFEE E ORI %
NEHT ATEJIEx:; g ACITAHEDNT
THIETF:;

g TP, glTOTOEHOCTE K
IV CE N s,

gy KASATEIE IIOBOPOT OB,
«CTOAHOYHEIA TOPM OB

¢BOKCOBEIE JIEOFH:,

B OTOMET BEITEOTEH:,
a3 ACIIOHEA BOJOMET A,

¢« TABJIEHHE MACITA: (& B,
« JABIIEHHE MACIIA B PEs.

Me Hanmencoeanue pab ot Texmmeckue Tpebh 0BAHHA

'

1 IIpoEepHTE paboTy npubopok | Bemrouennenm COOTEETCTEYROL HA
Hap VEHOT O OCEEL] & HHA H | BHIKIIOUATENEd HIH HepekliodaTenci Ha
CHrHanmsauu. [[poEepHTE TONOKE -HHE | I[HTEE OIpHOOROE.
pprimer CHY bap o saguux b oHapei.

2 IIpoEepHTE HCOpaBHOCTE | L[pH EKMIOYEHHOM BREEMIOYaTeNe baTapei
STIERTPHYECK I IENEH ¥ THpoOATPOHAM | H  BHKNKYATENE  aEToMaTHRH L1110
bannones IIIIO. OOMEHE TORETE JAMIOYEH CHOHANLHELX

domapeit «1 BAJIIIOH: u «2 BATIIIOH:
Ha N[HTEE TpHBOROE,

! [IpoBepHTE HCOpAEHOCTE CHCHAMBHEE | [IpH  Hamatuw wHomkHn «KOHTPOJIER

Nnam b oHapeH: HCIIPABRHOCTH CHIHAIEHEL

JIAMNIIy Ha muTEe OpHOOPOE OONEHE
SArORETLECA COOTEETCTEVIOIHE JTAMITEL

BrnmoyeHneM npepHEATENA DOECROTOE,

Brmrouennem Topnosa.
CTEpEEAHHEM bOKOBEX NHKOE.

BrmroueHHeM B O METHOT & TEHEHTENA,
(TP EITHEM 340 TOHKH.

Brnrouenuem AFE.
Brnrouennem AFE.




Tadnuua42 — PadoTel BBIIOIHAEMbIE MPH TEXHHIECKOM 00 CTYKHBAHHH
OTpedHT eneH

Eug y
Me IIp e uAe MuH
Hammenoeanne pabor oboy- Texunueckne TpeboBaHMAa
' HHCTP YMEHT
EHEAHHA
1 IIpoBepHTE ETO,
HCIPAEHOCTE TO-1,
CHC HANE HELE AN TO-2
boHapefl, aHaATOTHIHO
n3 KO

2 IIpoEepuT: CcoOCTOAHHE To-1, Ana  nOpoBepKH  CHATE
oTpa®aTeld oCEETHTEIA TO-2 OEpEOHIOK pabEy O
OV ST AZNM O HCTEY OpOHIEOIHTE

HHCTOH P naneneEoi
cand eTE o H.

t (R HC THTE faper, ETO, OTEEpTHA, IIpotepets YHCTOH
nepelHHE H  2agHHE TO-1, KNEOYMH TacdgHEE | BETOINEEY H  IPOEEpHTE
boHapm TO-2 10x12, 17219, | Hage®EHOCTE Kpe INTEHHA.

o CEOTYE IR

4 IIpoEepute  mefcTEHE ETO, CTEEpTEA
bap, e pe THHE H TO-1,

S H X b oHapei, TO-2
CHOHANA, forape i
GCEEIEHHA — pabodero
MECTa KOMaH-THpa,
G CEEI] EHHA IIIK ATED

EOSOVIIHONO PEOVETORA
H booka INMHHEX Kpa-
HOE, MEPEKIIOHE HHA PE-
EHMOE CEETOMACKHOE-
KM, VEasaTened IoEopo-
TCE. IIpoeepute
ppenne-gue "L, dap,
OEpEdHEE H  Sa0HHE
hoHapei




(CMHCTHTE CTapTeEp oT TO-2 F HoTE, BEETOIIE (DY HCTEY IpOHEECTHTE
IEIMH H THASH. K HC TR H obOvEOM
EOSIVEA

I[IpoEepuTE  KpeIle HHE TO-2 Fmron IIpoEepATE KIFYAMH.
CTapTERA. TOR OB LR

10z12,

KOIBEIEECH

17219,

LTG0 KoTWE IR
IIpoEepHTE BH:VATLHO TO-2 Fmrou JaTAHYTEL TallKH pasheMOB
COCTOAHHE STMEKTRO- TOR OB oT LVEH H
OpoBOOKH H  SaTAEEH 10212, 3 AT IUTHHTOBATE,
ECEX EE COENHHEHHH K OTEEPTHA, Do TAEKY CoOEHHE HH
o TRED HTEIAM. IO CEGT Y R OpOHIBECTH

HHCTPYMEHTOM WO HIHEM
OOHOH pYEH




INEKTPOOBOPYAOBAHME
BPOHETPAHCHNOPTEPA
3AHATMUE Ne 3
KOHTPOJIbHO-U3MEPUTEJIbHBLIE NPUBOPDLI

YuyebHble BOoNpocChl

1 KOHTPONbHO-NU3MepUTe/ibHble
npubopbobl

2 LLiInToK npubopos
3 dNneKTpuyecKana cetb MaLUUHDI

4 BO3MOHble HEeUCNPaABHOCTU
INeKTpoobopyaosaHua




1 KOHTPO/NIbHO-U3MepuTenbHble
npubopbol



KOHTPOJIbHO-USMEPUTEJIbHbLIE MPUBOPLI (KUIN), YCTAHOBJIEHHBIE B
OB BEKTAX BPOHETAHKOBOM TEXHUKM, NO3BONAIOT 3KUMAXY
OCYLECTBNATb HENPEPbIBHbIX KOHTPOJb 3A COCTOAHMUEM U PEXXMMOM

PABOTbl OCHOBHbIX ArPEFATOB U CUCTEM

Temnepatypa I
pene DATYVK YKASATEINb
e ]

CTPYKTYPHAA CXEMA
U3MEPUTENA TEMNEPATYPbI

IHAYYEHWE
TEMMNEFPATYPbI
''c

KUMN (nameputenu
HEe3NeKTPUYeCKnx
BeNIM4MH) B 60eBbIX
MaLlMHaX COCTOAT U3
AaTynKa U yKasaTens.

A

1 - patumk
Temneparypbl
macna;

2 — paTynKk
KOHTPO/IbHOM
Namnbl
3aCOpPEeHHOCTU
MacnAaHOro
dunbtpa;

3,7-
YNNOTHUTENbHbIE
KONbLa;

4 — paTumk
KOHTPO/IbHOM
Namnbl neperpesa
oxnaxpgatouwei
KMAKOCTU B
ABurartene;

5 - patumk
yKasarens
Temnepartypbl
oxaaxpgatouwei
KUAKOCTH;

6 — paTunK
yKasatens
AaBaeHUA Mmacna;

8 — paTtumkKk
KOHTPO/IbHOW
Namnbl
aBapuiiHoro
AasBneHMa macna



Tadmuial.l — KOHIPOTEHO-HIMePHTelBHEIE ITPHO opel ETP-50

HaumeHoEaHHE H HasHaUeHHE

MMapka v xonudecTEe (IUT. ) OpHbOROE

npHbopa
EoneTaMoepMeTs, I 3z Mep 2 HHA EA-440,
HAOpAEeHHA bLopToBoH CETH H  sapAnHO- myaT 1A 440
paspATHOr o ToKa baTape H
Taxomerp, AnA YAC TOTEL 12.45813-T,

HiMEPEHHA
Epalll€ HHA KQIEHAATON O Balla JEHIATEIA

marauy ME2307 (20 3543

CHOHTOMETR, [HONA HSMEPEHHA CHEOROCTH
DEHEEHHA H VHeTa OpoRIEHEOT ¢ IV TH

i1 24 -5 -T,
rubrui pan I BEH-300E-1

OT MEPETHET O TP OME EYTOUHOr0 BEana PE

ManoMeTp, oA Hi3MepeHHA JaBIe HHA Macla

VE-144 (VE-170),

E CHCTEME CMARKH OJBEWCaTEIA maTam MBS0
TepMoMeTy, ONA HIMEpeHHA TEMIELaTVRE WE 1623, 2,

MACTa H oXIaET arl[ed WHIKOCTH IBHTATEIA naTuny [1A-100T
TomnueoMet:, INA HEMEREHHA KOIHYECTEA SEIDZET,

TOITHEA Hartuux BR115-4 (283827, 2
CHETYHE MOTOYACOE, IONA VIETA EBpEMEHH 228-HII

P aboTH JBEHTATE A




S0 ." I rd i | i ! : /
44 414340423938 3736 553:12:‘.2" I02829, g
27
31

— ma—r m— e ——EE s maprmmw -

I — kxonka skmovucHuA T10; 21 3 — KOHTpOABHbIE JTAMIILI MCTTPABHOCTH 1enc i nuponarpodos [TI1Q; 4 — pelkmiouaTtenat apToMatiku [11T0; 5 — cHr-
HampHag samna TOPMO3; 6 — curnanehas aamna NOXKAP; 7 — curianmshan naMna CTOAHOYHBIW TOPMO3; & - curnanphan namna MACJISTH.
GUITLTP; 9 yka3zarennb papaeHus Macaa; /() — yKasaTeab TeMnepaTypsi Macha; 17 — oTpaxarens cperta; /2 — yKazaTe/b YPOBHA TOMINEA; /3 — ykaza-
TeAb TCMICPATYPSEl OXTAXKAAOIUECH XHaKocTH; 14 — curnansyag namna [TEPETPEB OXJ1. XHAKOCTH; 15 - manoMerp Bo3ayuiHoro baanoda; 16 —
taxomerp; /7 — MaHomerTp WHH; 1§ - cnupoMerp; 19 -— nepekmouatent yKalarejaeH nosoportos; 20 — curhanbhas jlamna YKA3SATENDL THOBOPOTA;
21 — nepexmouatenb MPHUBOIA KPLIMIEK BO3AYXONMPHTOKA M BO3IYX0OTBOHA, 22 — LEHTpANLHBIK Niepexiloyatenb cketa; 23 — nepekiwdarenn
OTOINUTENDL NEPEAHUH; 24 — srixiiovarens OTONMUTENL 3AAHWH; 25 — suiniovatenss OBAYB CTEKON; 26 — snixnovarean AONOIHHTE -
HOM ¢apbr; 27 — BeIKAMaTeab-peoctaT OCBELUEHUWUE INTPHUBOPOB; 28 — nepexiiovarens JaTYNKOB YKalareaeil YpOBHS TOILTHBA;, 29 — npesoxpaHH-
TeJib MPHBOJA KPBILIEK BOJAYXONPHTOKA, BOIAYXOOTEOAA ¥ oTOnMTenei; 30 — mpenoxpaHuTeab CHTHANBHLIX 1 KOHTPONBHLIX 1aMa; 3] — npenoxpadu-
TEJb HapyxHbIX (hoHapel; 32 — npepoxpanurens dap;, 33 — sonbramnepmerp; 34 — curHaneHas namna JIABJTEHUE MACIHA; 35 — kHonka
KOHTPOJIb UCITPABHOCTH CUTHAJIBHLIX TAMIY; 36 — Boucmiovarens HATHETATEND; 37 — kdonka skniodeHns DY, 38 -- suikaouarens
dapm TKH: 39 — curnanbuan aamna FOTOBHOCTDL K TYCKY (npurarens); 40 — knonka CTAPTEP: 4] — xuonka snikmnodeHus arapeit; 42 — sol-
Kmoyatelib drapel npubopa TBH; 43 — BeixmoqaTe s BOTOOTKAHBAKOLIETO HAcoca, 44 — suikimiouatens ITPAB. TEHEPATOP; 45 - sbixniouatens JIEB.
TEHEPATOP; 46 — nepexstiouatent pexumos TMY; 47 — curHalbHAas JJaMra HaMSHa BOAGI B OTACAEHHMM CHAOBON YCTAHOBKH, 48 — CHETHYHK MOTOYa-
coB; 49— cMTHAILKAS JAMTIA HANHYNA BOIK B BoeBoM OTacaeluu; 50— cvryanpiag nammna BOKOBLIE NIOKH; 57 — curvanwdas aamna DABJIIEHHE
MACIJIA B PK; 52 - BeIKMoYaTenL BEHTHAATOPA oXaaxaeHus Macaa B PK; 53 — kwonka DKCTP. 3AKP. XAJTIO3H



BOJ/IGTAMINEPMETP BA440 NPEAHASHANEH ANA HEMNPEPLIBHOIMO M3MEPEHUA TOKA
EHEPATOPA W1 MU30MMECKONO MBMEPEHUA HAMPAYKEHWMA BOPTOBOW CETW.

e Pacnono-
YKeH Ha
WUTKe
npubopos
cnesa ot
pynesoi

* 610K
3aLLUTbI
6aTapen

B ceTb npubop BKAOUaETCA KaK
aMmnepmeTp C HapPY>XHbIM LUYHTOM,
KOTOpPbIW YCTAaHOB/EH B 6/10Ke 3aWuThl
6atapeu (B3A)



PV

A

§

INEKTPUNECKAR CXEMA
BOZIbTAMNEPMETPA




NPEAENbI USMEPEHUA: NPU PABOTE
AMNEPMETPOM OT MUHYC 100 A0 300 A,
BO/IbTMETPOM - OT 0 A0 30 B.

PAAOM C KHOMKOM PACMNOJIOXEH BMHT KOPPEKTOPA, C MOMOLLbIO KOTOPOIO
CTPENKY, NPU HEOBXOAUMOCTU, YCTAHAB/IUBAIOT HA OTMETRKY «O0».

NPU 3TOM BCE NOTPEBUTENN WU BbIKNIOYATEND AKKYMYNATOPHbLIX BATAPEW
A0/KHbI bbITb BbIKNIOYEHDI.



TONNTMBOMEP (U3SMEPUTENDL YPOBHA
TOM/IUBA)=YKA3ATE/1b YPOBHA TOMNJINUBA +
ABA OATHUKA PEOCTATHOIO TUNA

* NaT4YUK
YPOBHSA
Tonnmea

1~
obmortka
peocrata;
z —
NON3YHOK;
3 - pbivar;
4-

- NONANABOK;

: 5 - kopnyc

YKA3ATE/1b PACNONOXKEH CINPABA OT
BO/ZIbTAMMNEPMETPA, AATHUKU -
B TON/IBHbLIX BAKAX MALLUHDI
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4 a— npu nyctom 6ake: 6 — npu nonHom b6ake
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1, 2 - ANEKTPOMAIHUTHBI; 3 - MAFrHUTONPOBOA,;
4 - AKOPEK; 5 - OATUYMK



3 R,Om OBLLUA BUA,
3ABUCMMOCTb CONPOTUBNEHUA TEPMOPE3UCTOPA
! OT TEMNEPATYPbI;
1 - M30NAUMOHHAA BTYNKA;

2 - natyHHblit 6annon;

3 - 3a)XXum; 4 - TOKOBEAYULAA NPYKUHA;
5 - nonynposoaHUKOBbII pe3uncrop

TEPMOPE3UCTOPHbIA AATHUK TM100T

YRASATENU TEM_':'EPATbel YCTAHOBKA  OATYMKA  TEMMEPATYPbI
OXNNAXKAOAKLWEN XKUAKOCTU U MAC/A OXTNAXOAIOLENW XUOKOCTU OBUIATENA
B ABUTATEJE



CUTHANU3ATOP NEPEFPEBA OXNAMAAIOLLEN }MUAKOCTU NPEAHA3HAYEH ANA
NPEAYNPEXAOEHNA MEXAHUKA-BOAMTENA O HEAONYCTUMOM MOBbILEHWUM
TEMMEPATYPbI B CUCTEME OX/TAMAEHWUA OBUTATENA.

OH COCTOMT U3 IATHUKA, BBEPHYTOrO B NEBYIO BOAAHYIO TPYBY, U CUTHANBHOM
NAMNbI «NEPETPEB OXN. }UAK. B ABUFATENE» KPACHOTO L|BETA.

Ty ry

:5:.

QQ—"———
1 - BbIBOA,;
2 — OMmeTannumueckas
NAACTUHA,
3 — Kopnyc;
4 N5 - KOHTaAKTLI,
6 N / — KOHTAKTHbIE NNMACTUHDI;
8 - nsonatrop




1 — ocHOBaHue; 2 — MeMbpaHa; 3 — paHT; 4 — peocTarT; 5
— MON3YyHOK; 6 — OCb; 7 — ONOpPHaA nrowaakKka; 8 — NpPyxuHa;
9 — kayanka; 10 — perynupoBOYHbIN BUHT; 11 — Tonkarenb;
12 — pro3a

PeocTaTHbIN OaTYMK FIOrOMEeTPUYECKOro MaHomMmeTpa
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YCTAHOBKA AATHUKOB
MAHOMETPA 3NEKTPUMECKOTO,
CUrHANU3ATOPA ABAPUUHOIO
DABNEHMA MACNA U
CUrHANU3ATOPA 3ACOPEHHOCTU
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8§ 76 3 4 3 2
1 - CUTHAJIbHASA JTIAMNA; 2 — KOPMNYC; 3 -
ANADPPAIMA; 4 U 5 — KOHTAKTHbBIE MJIACTUHbI; 6 —
MPYXWHA; 7 — USONATOP; 8 — PUIIBTP
CUTHAITU3ATOP NAOEHUA OABIEHUA
MACIA

: i

Y T "

CUTHANBHBIE IAMINblI HANTUNKUA BOAbI
B KOPNYCE

DATHAKA CUTHA/MBATOPOB
YCTAHOB/EHbI HAD KNANAHAMM
OTKANKM BOAOOT/IMBHON
CUCTEMbL,



TAXOMETP NPEAHA3ZHAYEH ONA UBMEPEHUA YACTOTbI BPALLEEHUA
KOJIEHYATOIO BANA OBUTATENA. OH COCTOUT U3 YKA3ATENIA N OATHUKA.

[JaTumnK pasmeLleH Ha KpblLlKe
610Ka pacnpeaenurtenbHbIX
LecTepeH asuratens.

YKa3aTe/In TaXomeTpa,
MaHOMETpPa KOHTPO/NA BO3AYyXa B
WKNHAaXxX, cnnaomeTpa

Aatyuk asnaeTtca
reHepaTopom

TpexdasHbIMm
nepemeHHoro
TOKa, KOTOPbIN coeauHeH
nposogamm C€  TpexdasHbiMm
3N1eKTpoaBUraTeniem
nepemeHHoro TOKa,
YCTaHOBJ/IEHHbIM Ha YKasaTtene
TaxomeTtpa.



NATHUK M3307 TAXOMETPA 12.3813-T NPEACTAB/IAET COBOU
3NEKTPUYECKMIN TPEXDA3HbIXA TEHEPATOP C POTOPOM B BUAE
NOCTOAHHOINO MATHUTA

' YKA3ATE/Nb
TAXOMETPA

e1-BONT;
2,3 - LWWANBA;
4 - AATYUK
TAXOMETPA B
CBOPE;
5-
NPOKNAAKA
DATYUKA;
6 — CYXAPb
NPUBOJA
DATYUKA

o] —
IeKTpoaBura-
TeNb
yKasartens;

*2 — fATYMK
AnexTpuuecka
A cxema
npusoaa
Taxomerpa
12.3813-T

* OATHUK
TAXOMETPA




CNUAOMETP MEXAHUYMECKUW (YKA3ATEND CN 24-T-Y-T C NPUBOAOM 'BH-300E-1)
NPEAHA3HAYEH ANA U3MEPEHUA CKOPOCTU (KM/M) ABUKEHUA MALLMUHDI,
A YCTAHOB/NEHHbIA HA HEM CYMMAPHbIW CHETYUK U3MEPAET OBLLUIA NYTb (KM),
NPOWUAEHHbLIA MALLUHON.

- YTOBb!

- nonyYnTb

OOCTYN K

NPUBOOY

CNUOOME- 1
TPA HALIO

NOOHATb Jéagzazazg
CUOEHUE
MOTO-
CTPE- 7777777777777

JIKOB.

> ‘ * Mpueop or
i nepeanero 1 - BA; 2 - MATHUT; 3 - KAPTYLLKA; 4 — 3KPAH; 5 — NPYXXWUHA;
- .y Nnpomexy- 6 — OCb CTPENKM; 7 - LUKANA; 8 - CTPENKA

L% TOMHOro YCTPOUCTBO CKOPOCTHOIO y3na
Bana MarHUTOMHAYKUMOHHOIo
pasaaron- cnnpgomMeTpa
HOMW
Kopobxu
rmMoxkum
Banom




MaHOMeTp KOHTPONA JHABNEGHUA B LIKMHAX
(ykasateno MA101-Y-T) npeaHasHaueH ANA
U3MEpeHUA LHaBNGHUMA BO3AYXa B LIMHAX.
YcTaHOBAEGH Ha WwuTKke npubopos.

YKazatens MeXaHWUMeCKOro Tuna, NPUHUMN
ACMCTBMA MAHOMETPA OCHOBAH Ha WM3MEHEHUM
ynpyroit aedopmanun TpyduaToit npyutHbl npu
noAave B €e BHYTPEHHIO NONOCTL AAaBNCHUA.
MaHomeTp BO3AyLWHOro 6annoHa
(ykazareno MA-10) npegHasHaueH ansa
U3mepeHua AaBaeHUA B BO3AYLIHOM
6annoHe cuctembl LEHTPA/IM30BaHHOIO
perynuposaHuUA AaBaeHUA BO3ayXa B
LWMHAX. YKa3aTte/lb MeXaHU4YeCcKoro tuna.

CHYHETYUK MOTOYACOB
NPEAHA3HAMEH ANA
ABTOMATUMECKOTO YHETA
BPEMEHW PABOTHI
ONABUTATENA. OTCHETHOE
YCTPOUCTBO MMEET

BAPABAHHYIO UUPPOBYIO




2 LLinTok npubopos



LLIUTOK NPUBOPOB npegHasHavyeH Ana pasmeLleHUa KOHTPOJIbHO-U3MEPUTENIbHbIX
npubopos, curHasnbHbiX POHapen, OpraHoOB ynpaB/eHUA OTAE/IbHbIMU 3/1IEMEHTAMMU
aNneKTpoobopynoBaHuA, pacnpeaeneHusa 31eKTPUIYECKON SHepPrum no uenam
NPUEMHMUKOB KOPNyCca MaLUMHbI U UX 3aWUTbl OT KOPOTKUX 3aMblKaHU.

YctaHoBneH B otaeneHun  [pubopbl neBou naHenu

ynpaBaeHusa nepeg, nomeLieHbl B

MeCcTOM MexXaHUuKa- MEeTaNNUYECKUA AWUK
Boagutena. LLLMTOK c (3kpaH) ana cHMXKeHuUA
NOMOLLbIO Tpex VYPOBHA paguonomex. Ha
KPOHLUTEMHOB KPENUTCA K HWXXHEW CTeHKe

KOpnycy malluHbl. Bce pacnonoXeHa KHOMNKa
npubopbl WUTKA NPoOBEpPKU UCNPaBHOCTU

CMOHTUPOBAHDbI Ha ABYX CUTHaNbHBIX U
NnaHenAax KOHTPOMBHbLIX NaMn.



HA EI'O NAHENAX PASMELLIEHDbI:

- YKA3ATE/IU KOHTPO/IbHO-U3MEPUTE/IbHbIX NPUBOPOB;
- CUrHA/IbHbIE ®OHAPU CUTHA/TU3ATOPOB NPEAE/IbHbIX BENAYUH
ATPETATOB U CUCTEM INNIEKTPOOBLOPYAOBAHUA

Mpubopbl KOMMmyTaL U
npeAaHa3HavYeHbl ANA
BK/IIOYEHMA, BbIKNIOYEHUA
U NEPEKNIOYEeHUA PEeXUMOB
paboTtbl anemeHTOB
3NeKTpoobopyaoBaHua.

Ha wutke npubopos
ycraHosaeHbl A3C,
BbINONHAIOWME PONb U
BblKAIOMATENA U Npubopa
TENNOBOWU 3aW\UTLI U
npeaoXpaHuTena.
ABTOMATbI 32 UTHLI CEeTH -
BbIKAIOMaTENU U Npubopbl
TENNOBOW 3aWUTLI
MHOIOKPaTHOro AEUCTBUA.
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3 JnekTpu4yeckasa ceTb
MaLLUUHbI



ANA COEANHEHUA MOTPEBUTENEN U UCTOYHMKOB NUTAHUA HA MALLIMHE
NPUMEHAIOTCA NPOBOAA HU3KOIO HAMPAMEHUSA B SKPAHUPOBAHHOM U
HESKPAHUPOBAHHOM UCMNO/THEHUAX.

HA MALMUHE NPUMEHEHA OAHONPOBOAHAA CUCTEMA COEAUHEHUA
UCTOYHMUKOB U NOTPEBUTENEMN.

BTOPbIM NMPOBOAOM, NPEAHA3HAYEHHbIM ANA COEAUHEHUA
MWHYCOBbIX BbIBOAOB UCTOYHUKOB U NOTPEBUTENEWN, CNTY}KAT
METAJITMYECKUE YACTU KOPMYCA U BALLHU MALLUHBI.

dneKrpuveckan boprosan ceTb MallUHbI COCTOUT U3:
— NPOBOA0B, KOHTAKTOB U Pa3beMOB;
— pacnpeaenuTeNbHbIX LWUTKOB;
— KOMMYTauMOHHOMW U 3aLLUTHOW annaparypbl;
— BpaLLAlOWMXCA KOHTAKTHbIX ycTpoucTs (BKY);
— BCNOMOraTtenbHbiX Npubopos.



Xapakmepucmuka afiekKmpudeckou

cemu BTP-80
TUII NOCTOSAHHOI'O TOKA:
HUCIHHOJIHEHMHUE OAHOIMPOBO/IHAA, 3A

UCKIIOYEHUEM BbIK/TIOYATEJIA
BATAPEH " HTENCEJ/IbHBIX
PO3ETOK Jid HNEPEHOCHOI'O
CBETUJ/IbHUKA. OTPULIA-
TEJIbHBIE BbIBO/Ibl HCTOYHUKOB
W MOTPEBUTEJIEN COEJMHEHBI C

KOPITYCOM MAIIIUHBI:;
CXEMA COEJIJUHEHUS MAPAJVJIEJIBHOE
IMMOTPEBUTEJIEA COEJIMHEHMUE:
HANPSIDKEHUE BOPTOBOM CETH, 22 -29
B:
IPU OTKJIOYEHHBIX 22-24
T'EHEPATOPAX
IPU MOAKJIIOYEHHBIX 26,5 -28,5

I'EHEPATOPAX



4 Bo3MOXXHble
HEMCNPaBHOCTMH
3NeKTpoobopynoBaHus



HEUCINPABHOCTMU - ObPbIBbl U KOPOTKUE 3AMbIKAHUA B
INEKTPUHMECKUX UENAX MALWWHDBI, OTKA3 MNMPUBOPOB
INEKTPOOBOPYAOBAHUA

NOBTOPHOE TMEPETOPAHUE MNNABKOINo nMPEAOXPAHUTENA WU NOBTOPHOE
BbIKTIOYEHUE ABTOMATA 3AWUTbI CETU A3C VYKA3SBIBAET HA KOPOTKOE
3AMBIKAHWE B 9/IEKTPUYECKOM LIENW.

NPU OGPLIBE (NPEKPALLEHUU NMUTAHUA TOTO U UHOTO NOTPEBUTENA TOKA)
B MEPBYIDO OYEPEAb OCMOTPETb A3C, CTOAWMM B LENWU [OAHHOroO
NMOTPEBUTENIA, NMOCNE YHEro MNPUCTYNMUTb K OCMOTPY COEAUHUTE/IbHbIX
KOHTAKTOB U NPOBOAOB. |
\\ /s
1 KoHTponbHanA
namna

MpoBepKa ueneiu
6poHeTpaHcnopTepa ¢
NOMOLLbIO
KOHTPO/IbHOW IaMnbl




PaBorocnocobuos)

INBHTREHYSCKOM |

OBHAPYXEHUE MECT

i Npu aasabrkasEM
| Ha ERRRYC ARPOROOS,

EEIHMAHEOSEATENEM

coegrumowera A3C |

KOPOTKOIO
3AMbIKAHUA HA
YYACTKAX
ANEKTPUYECKOU LIENKA
C NOMOLBIO NPOBHUKA

| Mpw 3amMeIKaHAE

Ha Kopaye
B EIEAHTHITENE

| Np# 3ambixaHN
HA KOpMy: mpoBoaa,
| coeauuArcuere A3C
¢ noTpefurenam

| Mpsa 2sssikzH A4
Hil KOPAYE B CAMOM
notTpebntene




Pafiovocnocolace
COCTAAHWS

IMEATERYECEOA HETH,
mpofisve HERcnpaseH

NMotpebuTen

TocnacobHoe
CEETOAM S
IAMEETPHYECEGH LWENF,

npofiink Henpases

pH HEHCREHOM 1
El.nmlnl-laﬂann farapaes (BE)

OTCHYTCTRHE HOHTARTR
b - axKy ey AETOp

Mpu scnpassicm BB
HHOpEANRHOKW EOHTAHTE
BE - axkymynmrop

Mg HamW4HE

ofpeaBa B INEEKTPHYECKDA
wens notpebarena

MpH oTCYTETEAR
¥ AGTERhETeEm
KOHTAKTa € Kopnycom

Mpw ofpesse nposopa.
0 A H AR UL T T O
moTpefsTens o A3E

Mgk HeWSnPaEHEDM
ELIKMOYATEN E

NMopapok
OOHapyxeHus
o0pbiBOB
B 3MEKTPUYECKOK Lenu
C NOMOLLLIO NPOOHUKA



NMPOTUBONOXAPHOE OBOPYAOBAHME
SAHATUE N2 1
ABTOMATUHECKAA CUCTEMA NMNO

YyeObOHble BONpPOCHI

1 PASMELWEHUE, YCTPOUCTBO U PABOTA
CUCTEMbBI NNO

2 YNPABNEHWUE CUCTEMOM NNO

3 NEUCTBUA SKUNAXKA NPU NOXAPE B
MALWWUHE

4 BOSMOMXHDBIE HEUCNMPABHOCTHU
CUCTEMDBI NNO




1 PASMELLEHMUE,
YCTPOUCTBO U
PABOTA CUCTEMDI
nno



XAPAKTEPUCTUKA CUCTEMBI
nno

NMPOTUBOINOXAPHOE OBOPYAOBAHUE MAUIUHBbI
COCTOUT U3 ABTOMATHYECKOM CUCTEMABI IO JBYKPATHOI'O
JEWUCTBUSA, PYYHOI'O OTHETYUIUTEJSA OY-2 U NMOPOIIIKOBOI'O
OTHETYHIUTEJIA OII-10A MOI'YT YCTAHABIIMBATBCH JIBA
OTHETYLIUTEJIA OY-2).

ABTOMATUYECKASI CUCTEMA 11110 IIPEJHA3HAYEHA JJIs1
TYIIEHHUA IIOXKAPA B OTIEJEHUU CHJIOBOM YCTAHOBKMN,
PYYHOU OTHETYHWIMTEJD — 1JIS1 TYHIEHUSI HEBOJIBIIINX OUAT'OB
MMOXAPA, A IOPOLIKOBbBIM OTHETYUIUTEJbL - A1 TYHIEHUSA
ITO’KAPA CHAPY’ KU MAHINHBI.

TyweHue noXxapa asTtomaruueckom cucremou [MMNO
OCYLIEeCTBNAETCHA C NOMOLULbLIO OrHeracauwero cocrasa «XnapoH
114B2» wnu cocraBa «3,5», nNapbl KOTOpbLIX, nNpeKpawasa
AOCTYN BO3AyXa K ouary noxapa, racar ero.

Cucrema mnno npuBogMNTCH B aencremne KaK
aBTOMaTnY4ecK#, raK u  PYydHBIM BKJTIOYeHnem. B
aBromMarnydecikom pexcume cucrema MO paboraer ronsKo npu
BKIMIOYeHHOM Bbikmiodarene asromarnkn IMNO.




" 44 414340423938 3736 S'Sili*lhﬂl 302829, 242351 22 21 20 19

31 27

1 - KHOIIKH BKJTIIOHEHHAA NNO; 2, 3 - KOHTPONBHBIE JIAMIbI
HCIPABHOCTH LIEINMEHA IMHPOIMATPOHOB ITNO; 4 - BbIKITIOYATENb
ABTOMATHKH INNO; 6 - CUFrHAJIbHAA NIAMINA «lMMOXAP»; 35 -
KHOITKA KOHTPOJIA CHIHANBHbIX NTAMIT; 41 - KHOIMKA
BbIKITIOYATENSA BATAPEN.

HIUTOK MPUBOPOB MEXAHUKA-BOIAUMTEJSA
bTP-80



nPMU ABTOMATUUYECKOM PABOTE CUCTEMA
OBECNEMUBAET:

— CUrHanmM3aumio o noxape,

— aBTOMAaTUYEeCKOe 3aKpbiTUEe KpbileK BO3AYXONPUTOKOB
M BO3AYXOOTBOAOB,;

— NpeKpaweHe nogaum Tonnmea,

— BKNo4YeHue Ha 20 ¢ BoaAHOro Hacoca npeanycKkoBoro
nogorpeBartesnia ANA NPOKAa4YkKM OXJaXpamlolleM >XXUAKOCTU
ABUraTens;

— 3apepXXKy nogaum oOrHeracsuwero cocrtaBa po
OCTaAHOBKM ABUrartens;

— nopgavy OrHeracsilero cocraBa B oTaernieHue CUIioBOM
YCTaHOBKM,

— mMOBTOPHYIO Hnopjady oOrHeracsiwero coctasa B
oTAerieHMe CUIIOBOM YCTaHOBKM B Cny4Yae HnoOBTOPHOro
noXapa MM HEenoJsIHOM JNIMKBMAAUMM noXapa npv nepeom
nopaue.

nPHaA PYYHOM BKITIOYMEHUN CUCTEMA BbIOAET TE )XXE
KOMAHLObI, YTO U [1PHU ABTOMATUHYECKOU PABOTE
CUCTEMBI.




1 - OTHETYIIMUTEJb OIl-

10A;
2 - HACAJIOK;
3 - TEPMOJIATYHK Ne3;

4 - TEPMOJIATUYHK No2; 5,
6, 14, 15 - IITYHEPA-
PACIIBVINTEJIN;

7 - TEPMOJATYHK Nel;

8 - TEPMOJIATUHK Ned;

9 — IBUTATEJIb;

10 - PEJIEMHAS KOPOBKA
IO (KP40-2C);

11 - PO3ETKA JJIAA
HNOJAKJIOUYEHUSA TPUBOPA
KINK11-2;

12 - BAJIJIOHBI;
| 13- OBPATHBIE
. KJIATIAHBI
CXEMA

PASMELUEHUA
TNMPOTHUBOITOXKAP-
HOro
ObOPYLOAOBAHUA B
bTP-50



ABTOMATHUYUECKAA CUCTEMA nmno
COCTOMUT U3:

— pByx 6annoHoB MNMNO. Kpenarca 6annoHbl xomytamm K
neperopoaKke oTaerneHUs CUNIOBOM YCTaHOBKM CreBa no xopy
MalWKuHbI CO CTOPOHbI 60eBOro ortaeneHus,

— TPybonpoBoAoOB C YeTbIpbMSA pacnbifIMTENAMM,;

— penevHomn kopobku KP40-2C, pacnonoXxeHHOM Ha Huuwe
YeTBepToro fieBoro Koneca;

— YyeTbipex TepMoaaTuYMKOB,;

— ABYX KHOMNOK PY4YHOro BK/NIOYE€HUA CUCTEeMbl,

— curHanbHbiX namn «1 BAJUJIOH», «2 BAJUJIOH»,
«MOXAP» wun Bbiknwuatena astomatukm [MMNO (Ha wmTKe
npubopoB MexaHUKa-BoguTens),

— BCnoMorarenbHoOro obopynoBaHun (mexaHuama
octaHoBkMm asurarens (MO[l), mexaHuama 3apep>XKm curHana
Ha BbINYCK OrHeracsiwem cmMmecum (AByXKaHanbHOe pene),
MeXaHM3Ma aBTOMAaTUYECKOro 3aKpbITUA KpbllleK BO3AYyXO -
NMPUTOKOB U -OTBOAOB).



1 - MIPOBKA; 2 - MPOBOHHUK; 3 - PUKCUPYIOIEE NPYXKUHHOE
KOJIBIIO; 4 - KOPITYC I'OJIOBKMU; 5 - HIAMBA C MEMBPAHOM; 6 U1 9
~-VIUVIOTHUTEJIBHBIE MTPOKJIAJIKHU; 7 - TPOBKA; 8 - HAKUJHAS
TAMKA; 10 - BAJIJIOH; 11 - CH®@OHHAS TPYBKA; 12 - MEMBPAHA;13
- HITYLIEP

BAJIJIOH JId COCTABA «XJAJOH 114B2»




BAJIJIOHBI OBA3ATEJJIBHO JIOJKHBI
BbITh ONNJIOMBUPOBAHBI.

BannoHsl npeacrasnaior cobon
ABYXIIUTPOBLIE EMKOCTHU, 3anpasneHHble
cocrasom «Xnapgon 114B2» maccomu (1-0,05)
Kr, ANA YCKOPEHUA MUCTEHUeHMA KOTOoporo B
6annoH poGaBnserca cXxarbll BO3AYX A0
RasneHuAa (75-85) krc/cm?.

Macch! 3anpasneHHoro 7 nycroro
G6annona NPOCTaBNEeHbLI 3aBofoOM-
M3rorosurenem Ha obpabGoraHHbix noa KN
NMOBEPXHOCTAX Kopnyca 4 ronoBKMm.

Mpu orcyrcTteum 6annoHa Cc orHeracauwum
cocrtaBom «XnapoH 114B2» ponyckaercsa
ycraHoBKa 6annoHa c cocraBoM «3,5».



KOPOBKA PENEWHAA KP40-2C npeaHa3HaYeHa ANA KOMMyTauum
3NEeKTpUUYeCcKUX uenem NnoCToasHHOro TokKka anexKkrpoannaparypbl B
CUCTeMe aBTOMAaTUKM MO CUrHanam TepmMmoaatTuymkKkoB (OHM
cpabarbiBaroT npu TemneparypHom nepenage 150° C n 6onee).
Kopobka penemHasa KP40-2C no curHanam TepmMmoaatTymkKoB U (Mnm)
KHOMNKM PYYHOro BKIIIOMEHMA BbiAaeT KoMmaHabl (ynpasnamoume
3NeKTpuYecKume cCUurHasnbl) Ha MCNOJNIHUTENMbHbIE MEeXaHU3Mbl U Ha
anexKkrTpo3ananbl nuponarpoHoB 6annoHos MNMMO.




Tepmopatuuk TIO-1 npepacrTaBnsaer
cobon npubop, pearmpyrolumMm Ha
pe3Koe noBbIeHue Temnepartypbl B
MecCTe ero YCTaHOBKM.

Tepmopatuuk T-1 exoauT B
CUCTEeMYy NoXXapoTyweHUs, OH
npeaHa3HavyeH gna npeobpasosaHma
TeMmneparypsl nnamMmeHm
(temneparypHoOro nepenapa) B
3NIeKTPpUYeCKMUM CUrHan M Bbigaum
CUrHana npm BO3HUKHOBEHMM noXxXapa.




e]l-
Tepmonapeol;
2 - Kopnyc
TepMmoaaTum
-Ka ¢
TepMmousona
-TOpOM;

3 - pa3vem;
4 - KpbiiKka
Kopnyca




HA IIIUTKE IMPMBOPOB MEXAHUKA-BOJIUTEJISA HAJI TARIAYKOM
«1 BAJUIOH» " «2 BAJUIOH» HAXOJATCA /IBE KOHTPOUIBHLIE JIAMITHI
JEJIEHOIO  TIBETA. CBEYEHUE JIAMII CBUIAETEJIBCTBYET Ob
HUCITIPABHOCTH VIEKTPO3AIIAJIOB IIUPOIIATPOHOB BAJUVIOHOB U O
T'OTOBHOCTHU CUCTEMBbI IO K TYHIEHUIO ITOXKAPA.

JIJAMIIbI 3ATIOPAIOTCS IIPM BK/IIOYMEHHLIX BbIK/THOYATEJIE
AKKYMYJISTOPHBIX BATAPEN U BBIK/TFOYATEJIE ABTOMATHUKH IIIO.
HOCIE ITYCKA JIBUTATEJIA JIAMIIBI TACHYT.




KHOMNKMU «B1l» WU «B2» PYYHOrO BKNIOMEHUA CUCTEMblI B PABOTY (noa
ONNOMBUPOBAHHOW KPbILLKOMN)




BBIKJIIOYATEJb ABTOMATHUKH IO NPEJACTABJSAET COBOU
ABTOMAT 3AHIUTBI CETH A3C-15.

OH MNPEJHA3HAYEH /I 3AINUTHI LENEA NUTAHUSA
HPUBOPOB YIIPABJIEHUA MIIO U HOTOMY AOJKEH BCEIJA
HAXOAUTBHCSA BO BKJIIIOYEHHOM (BEPXHEM) HOJTO’KEHHUMN.

NMPAHUMUN PABOTDHI A3C

BoikANEND QBMOMOMam
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B BbBIKJIIOYEHHOE (HUJXHEE) INOJOXEHUE A3C
IHEPEBOJAUTCH TOJJIBKO B CJUIYHAE, ECJ/IM I1IPU
IHHOPAXKEHUU MAHNINHBI 3JAXKUTATEJIBHBIMU
CPEJICTBAMU OYATI'MA T11OXKAPA BOZHUKJIX TOJIBKO
HA KPHIIHE CHUJIOBOI'O OTAEJIEHUSA U CPABOTAJIA
CUCTEMA 11110, HEOBXOAMNMO:

— BBIKVIIOUUTDH BBIKIIOYATEJ/Ib ABTOMATHUKU
IIT10 HA IIUTKE MEXAHUKA-BOJIUTEJIA,

— HE OTKPBIBASI KPBIIIEK BO3/JYXOIIPUTOKA,
BBIBECTU MAIIIMHY U3 OITACHOM 30HBI;

— INOTYHIUTDH ITIOKAP CHAPYXKU MAIIUHBI C
IHOMOIIBIO OI'HETYHIUTEJIA OII-10A;

— BKJ/IIOYUTDH BbBIKIIOYATEJIb ABTOMATHUKU
III10;

— OTKPBITH KPBIHIKUA BO31YXOIIPUTOKA,

— ITPOJOJIZKUTD JIBUKEHHUE.




MOQZA COCTOUT U3 ABYX INEKTPOMATHUTOB: INEKTPOMATHUTA OTKIOMEHUA
NPUBOAA NOAAYM TONNUBA, PASMELLEHHOIO HA NO/IUMKE OTAENEHUA
YNPABNEHWUA PAAOM C NEAANBIO NOAAYU TOMMBA, U INEKTPOMATHUTA TATU
PbIYATA OCTAHOBKM ABUTATENA ANA NEPEBOZA PbIYATA THBA B NONOMEHUE
NPEKPALLIEHUA NOAAYM TON/IUBA, PASMELLEHHOIO HA KPOHLTEAHE
L[BUTATENA PAAOM C THBA.

1 - IEJAJb, 2 - MEXAHU3M PYUYHOM MOJAUM, 3 - MEXAHU3M PACCOEJJUHEHMUS ITPUBOJIA, 4
— PBIYATI" YITPABJIEHUS PEI'VIISATOPA THB/, 5 - MEXAHU3M IIOBOPOTA PBIYATA OCTAHOBKU

JABUT'ATEJIA




a — pa0doyee MoJI0KeHHE; 0 — MOJIOKEHHE NP CPAdATHLIBAHUU CUCTEMbI
II1O
1 — 3JIEKTPOMATHTHT; 2 — INTOK; 3 — BTYJIKa; 5, 8 — TArM; 6, 7 — IVIaHKH
(pp1yaru) Tdar

MEXAHW3M PACCOEJUHEHUSA IMTPUBOJA



a — pabouee nono>xxeHue;

6 — nonoxeHue npu
cpabarbiBaHum cucremsi MNMMNO

1 - aneKTpoOMarHumT; 2—I1UTOK; 3—
BTYJIKa; 4— KPOHLITEUH; 5—
wapukK; 6 M 9— 1arm; 7 m 8 -
pbiyarm

MEXAHU3M OTKNIOMEHMUA
NMPUBOAA YNPABJNIEHUA

NOOAMEN TONNUBA




B COCTAB MEXAHM3MA 3AKPBITUSI KPBIIIEK BO3JYXOIPUTOKA
U BO3AYOOTBOJA  BXOJIUT  WIEKTPOMATHUT,  KOTOPBIN,
BO3JIEMCTBYSl HA 3AIUEJKY, PA3BEJIMHSIET PEJAYKTOP MOJLEMA
KPBILIEK C TSITAMM.

IEKTPOMATHUT 3AKPBITUSI KPLILIEK BO3AYXOHNPUTOKOB U -
OTBOJOB PAZMEIIEH HA MEXAHU3ME YIIPABJIEHUSI 'KAJIO3U. NIPU
MOJYYEHUM TUTAHUSI U3 CHUCTEMBI IO DJIEKTPOMATHUT
PA3LEJUHSET PEAYKTOP MOABEMA KPBILIEK C TITAMU, U KPBILLIKH
MO COBCTBEHHBLIM BECOM 3AKPBLIBAIOTCSH W MNEPEKPLIBAIOTCS
MPUTOK U OTBOJI BO3TYXA U3 OTJAEJEHUS CUJIOBO YCTAHOBKH.
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NP _BO3HUKHOBEHHMU NOXAPA B OTAEJEHUU CWUJIOBOH
YCTAHOBKU CUTHAJI OT TEPMOJATYUKOB T/I-1 IOCTYIIAET B
PEJEMHYIO KOPOBKY IO KP40-2C, KOTOPAS BBIJAET
KOMAH/AbI HA MHCHOJHUTEJIBHBIE MEXAHU3MbI IIIIO -
BAJIJIOHBI VIS COCTABA «XJIAJIOH 114B2».

ITPUH J3TOM 3AI'OPAETCA CHUI'HAJIBHAA JAMIIA «1O0XKAP»,
YCTAHOBJIEHHAA B IHITHTKE ITPUBOPOB, MEXAHU3M
OCTAHOBKM JABMIATEJA OTKIIIOYAET I1IOJAY9Y TOILUIHBA B
ABHIATEJIb, 3AKPBIBAIOTCA KPBIILIKU BO3AYXOIIPUTOKOB U
BO31YX00TBOIOB, BK/IFOYAETCA ANIEKTPOABUIATEJ/Ib
BOAAHOI'O HACOCA I11YCKOBOI O IIO/IOI'PEBATEVIA.

HOCJIE OCTAHOBKHW JIBUTATEJIA ITOJAETCA IITMTAHUE HA
IIUPOITATPOH NEPBOIO BAJ/UVIOHA 1IIHO. IHUPOITIATPOH
B3PBIBAETCA. TOJ JABJEHUEM EIO TA30B IPOBOMHUK
MNPOBUBAET MEMBPAHY BAJIJIOHA, U OTHETACAIIIMA COCTAB
YEPE3 TPYBOIIPOBOZbBI U PACIHBUIMTE/IM INIOCTYHAET B
CHUJIOBOE OTAEJIEHHUE. ITAPDBI COCTABA, SAITOJIHAA
ITPOCTPAHCTBO, I'ACAT OYAI'A ITOKAPA, OT'PAHUYNBASA K HUM
JOCTYII KUCJIOPOIA.




2 YnpaBneHue

cucremom
nno




ECJ/IN TIPUA TIOXXAPE CHUCTEMA INITO ABTOMATHUYECKHA HE
CPABOTAJIA, TO MTPUBECTH EE B JEACTBHUE BPYHYHYIO:

— COPBATbDb NMNOMBY C KPbILWKWU, 3AKPbIBAIOLWEN KHOMKMU «1
BAJIJIOH» U «2 BAJIJIOH»;

— OTKPbITb KPbILIKY;

— HAXATb MU OTNYCTUTb KHOINKY HEMCNOJIb3OBAHHOIO
BAJINIOHA («1 BAJIJTOH>» UITIN «2 BAJJIOH>»).

HAXATUEM KHOIIKH BbIQAIOTCSA TE XXE KOMAHAObI, 4TO U
TP ABTOMATHUYECKOUN PABOTE CHUCTEMbI.
ECJIMN MNMOXAP HE NOTYWEH OT NEPBOIo BANNOHA,
HAXATUEM OPYrov KHONKU BBECTU B OEUCTBME
BTOPOM BAJNINOH.




3 JleMCTBHA >KHIIakKa
NpH Moxxape B MallIuHe




Npum o6HapyxeHuu noxxapa B
oTAeNneHUM CUNIOBOM YCTAHOBKMU paHbl e,
yem cuctema lNMMO cpaboTaer
aBTOMaTUYECKUN, HEMearsnieHHo
nepeBecTH pbldar nogaviu TonsinBa B
nonoxenune «OCTAHOB», BbIKITIOYMNTH
nepega4vy B KIl n Bxknrounrs cucremy rrno
Bpy4YHyro, copsaB nnomby Ha KpbllukKe
KHOMNOK BKMoOUYeHua 6annoHoB.

NMpum cpabarsiBaHum cucremsl MMNO
aBToOMaTuuecku (3aropenacb namna
«MOXAP») Takxxe Heobxoaumo
HeMeAneHHo Bbiknwuutb nepepauy B KI1.




HOCJIE JIMKBUWJIALMM  T1OXKAPA  TIPUBEJIEHUEM B
JEVCTBME IO KAK ABTOMATUYECKH, TAK 1 BPYUHYIO:

— OTKPBITH KPbIIIKHA BO3LYXOINPUTOKA U BO3YX00TBOAA, 1
Yero nepeBecT nepexkarnyare/ib NPUBOIAa KPbILICK B
nosiokeHue «3AKP» u ynep:;kuBarb B 3TOM IOJIOKEHUH 10
OCTAHOBKH JJICKTPOABUIATE/ISA IPUBOAA KPbILIEK (0CTAHOBKY
JIEKTPOABUTATE/IA KOHTPOJUPOBATH 10 aMIIEpMeTPY), 3aTeM
[epeBecTH nepexjarndareb B nmojoxeHue «KOTKPy;

— NOAKNIOUYUTb NPUBOA, YNPAaBAEHUA NoJayYen TONAMBA, ANA Yero
YCTAaHOBUTb PYKOATKY PYYHOro NpuBoAaA B NOJIOXKeHUue
«OCTAHOB», CHATb HOry C Neganu U nepemeLiatb neganb Ha
ceba A0 MOMeHTa, Korga WTOK NoAa AeUCTBUEM NPYIKUHDI
3N1eKTPpoOMarHuTa cbnokupyer pblyaru;

— NepeBecTU PYKOATKY py4YyHOro npueoaa B
NONMoXXeHue MMHUMaribHOM 4YacToThbl BpalleHu s
ABUraTterns, nycCTutb ABUrartersib U nNpopoMmxarb
BbINONMHEHME 3afjauMm.




NPUBOA YNPABNEHUA
NOAAYEN TONUBA

! — MEXAMHIM PYHOTO NPWBOAR; 2 — PLINAT PYTHOTO NpWBoA; 3 — cexop; 4 — nanewt; §— pyronka, 6 — ABynneuwi puvar; 7, 18, 23, 23,
26, 27, 29 30 —Tan; & — nakoheynis; ¥ nanel pusara perynaTopa THBL; 10— nasen MAIHEN;, [ — MAaHKa prIYara ocTaHorky; 121
14 — Goamet; 13— pRINAT QCTAHOBKH ABHTaTeNs, L3 = DOXT OTpadHyehis MENAMATEHOMN YACTOTH BREleHHE (IOKBAH B HOADXCHHN 1A po-
IYIH npHBoan); 1§ — peMar yNpaRtCHEA perynatopo; [7— GonT orpaHiIeHA MAKCHMANEHOR YACTOTE Bpaienna; 191 27 — kpon-
LITERHE! NONEPESTHOTD NpHBOA, 20 = nonepeymsd mpuoon; 22— yumomsense; 24 — puvar; 28 — MEX3HAIM OTEOHEHHR NPHEQTS YHPAR-
AeknA noggel Tonanea, 37 — ynopewi Gonr, 32 — nenank; 33 — Banwk nenany; 34 — pOIBpATHAA NPYAMHA, Ji-Tepexomiui by, A6 —
SACKTROMATHHT OTENKIYEHIA NPHBGI Mr0zaqH TOMAKE; | — MOBOECHRE NENATH H PYKORTER DYMHOMO NPHBIAA PR NRATOTORKE IRHTATEN K
nycky; 11 — mepeMCieHue NETAnH, PYKOATYH K priiara peryaarops THEL LA yoeniaenms KiH YMEHLLEHHE YacTOTs BPaLleHua JBHraTens;
I = mepeMelieHAs PYROATEKE H [UTAHEH PRIMATE OCTAHOBKH IR OCTAHOEKW JIBHCATENA



NEPEKNIOYMATENbL NPUBOAA
KPbILWKHW
BO3AYXONMPUTOKA U
BO3QYXOOTBOAA

NOCANE NOXAPA, KAK TO/IbKO NO3BONAUT
OBCTAHOBKA, BbIMO/THATE OCMOTP
MALWIWUHbBI, YCTPAHUTE NOBPEXKAEHUA U
HEUCNMPABHOCTU, BO3SHUKLLUE NPU
NOXAPE.



IIPU NEPBOHU BO3MOXHOCTH 3JAMEHUTD
PASPA’KEHHBIE BAJJVIOHBI UM YBEJIUTHCH B
UCITPABHOCTU HENEN IUPOITATPOHOB u
TEPMOJIATYUUKOB. MHMcnpaBHoCTh uHened TepMOAATYMKOB
npoeepath koMmmiaekTom mpudopa KIIK11-2, xoropslii
HAXOAUTCH B rpynmoBoM koMmiviekTe 5903-3906234 3amacHbIX

gacrtei (Ha 10 mamun). NPUBOP KMNK11-2 NOAK/OYAETCA K
z CMNELMANBLHOW PO3ETKE B OTAENEHMW CUIOBOM
/ YCTAHOBKU PAAOM C PENEMHOWN KOPOBKOM
b . I 3 _KP40-2C HA HULLIE YETBEPTOIO JIEBOI'O KOJECA.
6 : 16 60 15% 26M0 1EMI IP-10A //
; N\ @@@@ @ 1 - pasvem W2; 2 - nepexkntovarensd
/ 36 §0 36 M3
Tﬂ'”““”“o”'f” TA-NNO, NN-NAS3;

1
~% ‘9“;’ T Ko 3 - npeaoxpaHuTens; 4 - namna
N KOHTPO/1b; 5 - nepekntovarens T4

L
TA(11-20) * (1-10)-TA (11 - 20);
w3 | F 5 6 - KHonka KOHTPO/1b;
o /zspo / 16 55| KoHTPOTS \s 7, 8, 9 - nepekntouarenu 3b, 26, 1b;

=l—'='/ / 10 - kHonka CBPOC.



4 Bo3MOXHBIE

HEeMCIPAaBHOCTH CHCTEMBI
11110



BO3MOXHbIE HEUCINPABHOCTU CUCTEMbI NNO bTP-80

HEMCITPABHOCTD MPHYNHA HEMCIIPABHOCTH CHOCUS JCTPAHTELL
HEMCHPABHOCTH

HE I'OPAT JIAMIIbI «1
BAJIJIOH» ! «2 BAJIJIOH»
TP HE PABOTAIOLLIEM
ABUT'ATEJIE

T'OPAT JTAMIIBI «1
BAJIJIOH» U «2 BAJIJIOH»
ITPU PABOTAIOLLEM
JABUT'ATEJIE

BbIK/IFOYATEJIb «BbIKJI. ABT. IIIO»
HAXOAUTCSH B HUZKHEM MOJIOKEHUUN,

OTCYTCTBYIOT NI HEUCTIPABHbI
NMAPOINTATPOHBI, HE NIOACOEJNHEHDI
NMPOBOJIA K BhIBOJIAM I'OJIOBOK
BAJIJIOHOB.

HEUCIIPABHbI IPEJOXPAHUTEJIA 10
A WIH 30 A.

HNEPEI'OPEJIN CUTHAJIBHBIE JIAMIIbI.

HAPYUIEHBI TPOBOJIA IENIH
MU TAHNSA PEJIEITHON KOPOBKHY U
MPOBOJIA HEIMU MNPONTATPOHOB.

3AMBIKAHHUE LHEIU IINPOITATPOHOB
HA KOPITYC MALLIMHBI.

OBPBIB B IENY JIMHENHBIX
NMPOBOJOBI'EHEPATOPOB K PEJIE
3AJEPI2KKU CUT'HAJIA HA
IMAPOIATPOH.

HEUCITIPABHbI INO/1bl B LIEITH
NMUTAHUS PEJIE 3AJIEP2KKU CUTHAJIA
HA IAPOITATPOHBI.

HEUCIIPABHO PEJIE 3AJIEP2KKHA
CUTHAJIA HA TIUPOITATPOHBI.

YCTAHOBHUTH BbIKJIIOYATEJIb B
HNCXOJAHOE (BEPXHEE) NOJIOXKEHUE.

3AMEHUTD IIMPOITATPOHBI,
NOACOEANHHUTL MPOBOJIA K
BbIBO/IAM I'OJIOBOK BAJIVIOHOB.

3AMEHUTD IPEJOXPAHUTEIN
(MPEJOXPAHUTEJIN HAXOAATCS B 3UII
IEKTPOOBOPY1OBAHUS).

3AMEHUTD JIAMIIbI.

BOCCTAHOBHUTL ITPOBOJIA.

NMPOBEPUTH U BOCCTAHOBUTD LIEIIb
IIAPOHNATPOHOB.

MMPOBEPUTH U BOCCTAHOBUTD LIEITh
JUHENHBIX TPOBO/10B.

3AMEHMTbD MOJbl.

3AMEHMTD PEJIE.



IIpuyuna Cnoco0 ycrpanenust
HeucnipaBHoOCTH
HEHCIIPABHOCTH HEHCIIPABHOCTH

ITPHU IMTPOBEPKE
TEPMOJATHYUKA
CTOPAET
NPEJAOXPAHUMTEJIb
MPUBOPA KIIK-11-2

Koporkoe 3amMbIKaHue B
Henu TepMoaaTYMKaA.

Npun HaXxaTMm KHOoNKM OOpbIB B LIeNH

«KOHTPOIJ1b» namna
«KOHTPOIJIb» Ha
npubope KIMNK11-2 He
racHer yepe3s 2-7/ cek.

CHUCTEMA IIIIO HE
CPABATBIBAET IIPU
INPOBEPKE
ITPUBOPOM KIIK11-2

TEPMOAATYHKA.
HeucnpaBHblii
TEPMOIAATYHK.

I'psizHblie cian
TEPMOJATYMKA.

Crenennb
pa3psKeHHOCTH OaTrapen
HU2KE JOIYCTUMOM.

YcTpaHuTh KOPOTKOE
3aMbIKaHHe; NIPH
HEUCNPABHOM
TepMOAATYMKE 3AMEHUTH
TEPMOAATYHK.

YcrpaHuTh 00pBIB.

3aMeHUTh TEPMOJATYHK.

O4uUCTUTH TEPMOAATUYHK
OT NbLIU U CPSA3H.

3apsaauTh MU 3AaMEHUTh
Oarapen.



MPOTUBONOXAPHOE OBOPYAOBAHME
3AHATMUE Ne 2

ABTOMATUYHECKAA CUCTEMA NNO

YYEBHBLIE BONPOCHI

1 PyuHou orserywuurens
2 NMopowkKoBbIN OrHeTYIIMTeNb

3 OencTBMA NPM NOpPpaAXKeHUMU MaLLUHDI
3aXkKurarenbHbiMM CpeacTeamMmm

4 KoHTponbHOE B3BELIUBaAHME
6annoHos

5 3amena 6annoHoB




1 PyyHoU orHerywurenn QY-2



JJS1 TYHIEHUS  HEBOJBIHIUX OYAI'OB ITOXKAPA
UCHOJIB3YETCSA PYYHOM OTHETYHIUTEJbL OY-2.

OH TPEJICTABJSET COBOH JBYXJUTPOBBIA BAJIJIOH,
HATIOJITHEHHBIN )KUJIKOHN YIVIEKUCJIOTOM.

OTHETYULIUTEJDb OY-2 IPUMEHSIETCS IIPU BO3IOPAHUUN
JIEKTPOYCTAHOBOK, HAXOJAIIUXCS MOJA HANPS)KEHUEM
JO 380 B, HO IIPU DTOM MHMMEET HIHUPOKYIO C®OEPY

INPUMEHEHMUNSL.

YKNALKA - kpenurtcs
OrHetywuTrtersib B NOXOAHOM
NOJIOXXE€HUM XOMYTOM K
neperopoake otaeneHusa CUIoBoM
yctaHoBKM B BO Ha HMLIe neBoro
no xoay ABMXXEHMUNA TpeTbero
Koneca.




Ecnm ycTaHOBNEHO ABa OrHetywuurens
OY-2, TO BTOpOM B NOXOAHOM
NOJIOXKEHUM KPEenuTCA XOMYTOM K
neperopoakKke oTaeneHus CUMoBOM
YCTaHOBKM CrnpaBa no xoay MaliMHbI CO
CTOPOHbLI 60eBOro oroeneHmn

TEXHHYECKHE XAPAKTEPHCTHKH

EmkocTtb 6annona, n -2,9

AnuvHa BbIOpoca, m - 1,5

Bpemsa BbiIxoga 3apspa, ¢ — 8
Macca c sapsagom, Kr — 8
Fabapurbl, Mmm - 165x280x500
Pabouee paBneHme, krc/cm? - 5,8
Macca 3apsapga, kr -2



ncim_\q

1 — pactpy6; 2 — TpybKa; 3 —ramka c
Ca/IbHUKOBbIM YCTPOUCTBOM; 4 — MAXOBUUYOK
3aNOpPHOro BeHTUAA; 5 — npeaoXpaHUTENbHbIN
KnanaH; 6 — pyuka; 7 — 6annoH; 8 — cnpoHHasn
Tpy6Ka

YCTPOMUCTBO YINMEKUCNOTHOIO PYYHOIO
OMHETYWUTENA QY-2

3AMOPHO-YCKOBOE YCTPOUCTBO PbIYAXHOIO

SanopHo-
NyCKOBOE
YCTPOWRCTRO

Cvdonman

Tpybxa

Jdaprn
(nByoKMCE

yrnepopaa)

3 - 4 pasa




NMPUHLUMN OEWCTBUA - BbITECHEHME [OBYOKUCM
YrNnEPOOA CO, U3BbITOUMHLIM AABNEHMNEM.

Mpu oTkpbiBaHMM 3anopHo-nyckosoro ycrpoucrsa CO, no
cucoHHOM TPYyOKe nocrynaer K pactpyby m us CHXMIKEHHOro
COCTOSSHMA nepexoauT B TBepaoe (CcHeroobpasHoe).
TeMmneparypa pe3ko cHuxaetca (mo mMuHyc 70° Q).
Yrnekucnora, nonagasa Ha ropsauiee BeWEecCTBO, usonupyer
ero oT Kucnopopa sosayxa.

nomMmHu: BO WU3IBEKAHUE OBMOPAXKNUBAHUA
HEJ/1b3A KACATbCHA META/N/TUMECKOU HYACTU
PACTPYBA OIF'OJIEHHbIMU YACTAMM TENA (PYKAMMW).

MOMHMA: HEOBXOAMMO CINEQUTDH 3A
COXPAHHOCTbBLIO NMNMOMBblI OFrHETYWMTENA. ECJIN OH
HE OMJIOMBMPOBAH, TO B XAPKOE BPEMA rogA
JINUHbLIX COCTAB MOXET MCNOJIb30OBATb ElFOo 3APAN
ANA OXNAXAOEHUA U TASUPOBAHUA NMUTBEBOU BOAbI.




NOPAAOK NPUBEAEHWA B AEUCTBUE PYHHOIO YINMEKUCNOTHOIO
OrHETYWIMUTERNA OQY-2




2 NMopowKoBbLIM
OrHetTyuurenb



B BPOHETPAHCINOPTEPE BTP-80 BMECTO
OrHETYWMUTENA OY-2, YCTAHOBJIEHHOIO
CMNMPABA INO Xo4Ay ABUXEHUA MALLUHBLI,
MOXET BEbITbh YCTAHOBJIEH NMOPOWKOBbIU
OFrHETYWMTENDbL ON-10A.

OH UCNMOJIB3YETCA ONA TYWEHUA NOXAPA
CHAPYXWU MALUMHDLIL.

IMOPOLUKOBbBIA OrHETYLWMUTEJIb B
TNOXOL4HOM TFOJIOXKEHHNU KPETTUTCA XOMYTOM
K NMEPErOPOL4KE OTQEJIEHHNSA CHUIIOBOH
YCTAHOBKH CITIPABA IO Xo4y MALUUAHbI CO
CTOPOHbI BOEBOIro OTQEJIEHMHA.

K OFHETYLIHATEJIIO NMPHUOAETCA HACALOK,
KOTOPbIN KPEINUTCHA B ABYX 3AXXHNMAX HA
HULUE TPETBEroO lNPABOrro KOJIECA.



1 — ornerymurenn OIl-10A;

2 — HACA10K;

3 — Tepmogatyuk Ne3; 4 -—
Tepmogarduk Ne2; 5, 6, 14, 15 -
Ty EPA-PACHbLINTEIH;

[ — TepmogaTymk Nel;

8 — TepmoaaTunk Ne4;

9 — nBurareanb; 10 — peaeiinas
- xopoOka IIIIO (KP40-2C);

11 — po3erka AJIsi MOAKJIIOYECHHUSA
npuodopa KIIK11-2;

12 — 0a/uioHBI;, 13 — oOpaTHbBIE
KJIANIAHBI




MOPOUWKOBBLIE OFrHETYLIUTENM
NMPEOQHA3HAMEHDLI AJid TYWEHMA BO3IrOPAHUA
HEOTENPOAYKTOB, 3JIEKTPOYCTAHOBOK,
HAXOoAALWMXCA noa HANPAXEHMEM 00 1000 B,
LEHHbIX MATEPUANOB U BO3roOPAHUU HA
ABTOMOBMJIbHOM TPAHCIHNOPTE, BT U BAT.

OrHETYWUTENMMN AOOJIXKHbI J3KCINYATUPOBATBLCA B
AWANA3OHE PABOUYUX TEMMNEPATYP OT -20 °C RO +50 °C

TEXHUYHECKUNE XAPAKTEPHUCTHUKH

MACCA 3APALOA, KI' - 8

ONrHETYLWAILLEE BELWECTBO - OrHETYLIALUMM NOPOLUOK
OJNIUHA CTPYU OFrHETYLWALILEIO BELWWECTBA, M - 4.5
NMPOAOCIIXKUTENBHOCTDb NOAAYU OFrHETYLWUALLETO
BELWECTBA, C- 10

MNMEPE3APAAKA - OAMH PA3 B NATDHL NET.



1 — CUDPOHHAA TPYBKA C
NMACTOJIETOM; 2 - KOPMNYC; 3 -
LLEMOYKA; 4 - PYUKA; 5 - KOJINAK; 6 -
PYKAB; 7 - MPOBKA

B 3AINIOPHOIM TI'OJIOBKE OTIHETYHIHUTEJA KPEINUTCA BAJLIOH OJIA
XPAHEHUSA C/KATOI'O I'A3A (A3OT UJIA BO3AYX).
MACCA CKATOTI'O TA3A B BAJIJIOHE (54-62) T, A JTABJIEHHE 150 KI'C/CM?.

1

6 1 - xnuAH; 2 - ramka; 3 — urna; 4 - ramka
cukcaropa; 5 - konnak; 6, 7 - konbua; 8 -
npy>xuHa; 9 - cyxapm; 10 - membpana; 11 - Tpybka;
29 12 - 6annoH; 13 - BUHT; 14 — KOpnyc

10 orHetywuumtenn; 15 - kopnyc ronoBku
{11 3AMOPHAA NMNOBKA NoPOWIKOBOIO

15 B . OrHETYLWMUTENA




1 - Hacapok; 2 - 2 - rauka; 3, 13
- Konbua; 4,9 —ocu; 5 -
npy>xuHa; 6 — poiuar 7 — pykas; 8
— xomyTukK; 10 — kopnyc; 11 -
BTynkKa; 12 - knanaH
MACTONET NOPOWLKOBOI'O
OrHETYUWLMTENA

13 11 109 8

MOoPSA4OK NPUBELQEHNA B QENCTBHE INOPOLWKOBOIO
OFHETYUWHATENA




OBLLUE NPABUNA UCNONb30OBAHUA
OrHETYLWWUTENENU

“,
PAIMEUWAH
OrHETYIUHTENH
B BHOHOM W

E C T E

HE NOOQHOCH
OrHETYIWHTENL BNHME

NMPFH TYWEHHH
JNEKTPOYCTAHOBOK

NOAABAW 3APAQ
NOFUWAMM

HANPABNAW CTPYHD

JAPAQA TONBKD
€ HARETPEWMOH
ETOPFPOHMW

OAHOFDO METPFA
K rorPAaWER

JNEKTPOYCTAHORBKE




Y,

OYAN MOosLAPA
0 HHLLE TYWWA
CBEPKY BHWI

9

APW TYWEHHM
FOPFALWLErS MACRHA
JAMPEWMAETCH
HANMPABRNATE CTPYED
CRHEFXY BHHI

A -

HANPABNARW CTPYIOD
IAPADA HA BNHMHWHA
KPAW NOMAPA
¥rOYENRAACSH
NOCTENEHHD

7

it 4

TYUWHMTE O4YAT
BOIFOPAHMHA
HECKONLKHMMA

OrHETYIUHTENAK A

8
-70°C

Al

HE BEPHMCH MONOW
PYEDH JA PACTPYE
¥rAEKHCAOTHOrD

OFHETYLWWTENA BO
HIBEEMAHHR

OEMOFPOSMEHHRA

10

i

NFGEEFEE

THENGCGEHOTE

FEAHEATOPN

FARBTOORNGLGE
FTMEERCR THO D

O O i TraieT LR
FEE BHITAARHS

A

BIRTEHE



3 NencTBmMa npm
NOPaAXEeHUU MAaLWIUHDbI
3aXXurarenbHbiMM
cpeacrteamMmm



NMPU NOPAXKEHUM MALIMNHDI
SAXUINrATENbHBIMU CPEACTBAMM
OCTAHOBUTbHL ABUIATENND,
BbIKNMIOMMNTE HAFHETATEIND U 3AKPbITH
BMYCKHOW KNAMNAH ®BY, OCTAHOBUTbL
MALLMHY U 3AKPbBITb KPbILLUKMA
BO3AYXONMPUTOKA U BO3AYXOOTBOAA
OABUIATENA.

HABOOUYUK, NTOBOPAMMBAA BALLHIO,
YEPE3 NMPUBOP THIN-205 ONPEAENAET
PACMONOXEHME OHYAIoB nNOXXAPA U
NMAKBUAUPYET NOXKAP C NTOMOLWbLIO
NMOPOLWKOBOIO OrHETYLIMUTENA ON-10A




ONA BBOAA ON-10A B AEUCTBMUE:

— CHATb OFrHETYWMTEJb C YKNIAOKM,

- 3AMEHMTb HACAQOK HA NMUACTOJNETE
OrHETYWWMUTENA HA HACAAQOOK, NPUAABAEMbIA K
OrHETYLWWUTENIO;

— OTKPbITb CHNEUMAJIbHbLIA JIIOMOK B BAILUHE
(CJNIEBA OT rosiosbl HABOAQ4YMKA);

- BbICTABUTb HACAQOK NMUCTOIJIETA B JIIOUYOK;

- HABJMIOAAA YEPE3 NMPUBOP THI-205, NOBEPHYTb
BALWHIO JTIOYMKOM B CTOPOHY OYArIA INMNOXAPA;

- BKINHOUYANTb OrHETYUWMUTEND B PABOTY,
BbIIEPHYB 3A KOJIbLIO KJIMH;

- KPATKOBPEMEHHbBIM (3-5) C HAXATUEM HA
PbIMAI MNMUCTOJIETA NMOrACUTb CTPYEMU NOPOLUKA
BUOAMMBIE OUAI'U NOXAPA, HAUMUHAA C BJIMXKHUX.



ECJIA MO3BOJISIET OBCTAHOBKA, TO
TJISI TYIIEHUSA MMOXKAPA CHAPY KU
MAIIUHBI HEOBXOAUMMO OJHOMY U3
YJIEHOB BOEBOI'O PACYETA
HEMEJJIEHHO BBIMTH U3 MAIIUHBI U C
MOMOIILIO MOPOHIKOBOI'O
OrHETYUIUTEJSA JUKBUIUPOBATD
OUYAT'H MOXKAPA.

B ITOM CIYYAE HACA/ZIOK ITHCTOJIETA
HE 3JAMEHAETCA.



ECI/iNn nePu MOPAXEHNHN MALIWNHbI
SAXKHNTATENIBHbBIMA CPELCTBAMMH OYAIrm"
MOXXAPA BO3HUKIIN TOJIBKO HA KPbIWE
CHNIOBOIro OTLQEJIEHHNA “ CPABOTAJIA
CHUCTEMA INno, HEoBXo4nMmo:

— BBIKNTIOUUTb BBIKNMTIOYATEJNb «ABT. NMNO»
HA NTIPUBOPHOM LLWMTKE:

— HE OTKPBIBASA KPBILWEK BO3QAYXONPUTOKA
M -OTBOOA, BbIBECTU MALUUHY U3 ONACHOM
30HBbI n MNOTYLWIUTD NOXAP CHAPYXM
MALUMUHbLI OFTHETYLWWUTEJNEM ON-10A;

— BKNIOUUTHb BBIKNMTIOYMATEJNIb ABTOMATUKM
nno;

— OTKPbLITb KPbBILWKUMA BO3OAYXOINPUTOKA M -
OTBOA:

- APOOAOIXKMUTHL OABUXXEHME.



ECJIN CUCTEMA INNO HE
CPABOTAIJIA, BBIBECTU MALUUHY
U3 ONACHOMU 30HbLI M
NMNOTYWUTDb NOXKAP C MOMOLLLIO
OrHETYWMTENA ON-10A (MNU
0Y-2). UCNOJNIb30BAHHDbLIE
OrHETYWMUTENU NPU NEPBOM
BO3IMOXXHOCTMN OTOATHL HA
3APAL.

ECJIMN UMEETCA BO3IMOXKHOCTD,
TO PABOTOCINMOCOBHBLIE
OFrHETYLLMUTEJIN CHATH C
TPO®PENHOUN TEXHUKM.




4 KOHTPOJUIbHOE
B3BELLIUBAHMUE
bAJIJIOHOB




ONEPAIIUMOHHASA KAPTA
«O0cayxkuBanue cucremsl IO BTP-80.
KoHnTposibHOE B3BelINBaHHE 0a/1/I0HOB»
IMepuoanunocTs BuinoHenusn: TO-1, TO-2.
Ilean: Ilpoun3BecTH 00CAy:KHBAHHE CHCTEMBI
I1I1O BTP-80.
UHCTPYMEHT M NPUHAAJICKHOCTH

BeChl ¢ TOUHOCTRIO * 10 r;
kiaroun 10x12, 14x17, 17x19.




Hamnesiop azzie padoT

Huctpymenr n | Texmrgec-
Pucyuor | npuHagmesHocT KHe
H VCIIOBHA

KOHTPOJIBHOE B3EE HIHEAHITE
BAJLIIOHOBE.

IIpopepaemEele GalLIOHEL CHATE ©
MALLHHEI, 3714 4ero:

— pPACILTOMOHpOBATE HAKHTHEIE TailkH
KOHTAKTA H TPYOKH 06paTHOr 0 KIAIIaHA HA
roTopke GaLToHa;

— OTEePHYTE 3TH [ AflKH;
— OTEEpPHYTH 0OJIT XOMYTa KpeILTeHHA

GasLToHA;

— CHATEL DALTOH;

- BBIHVTE TIHp OTTAT] OH,
pacILIoMOHp 0OBATE H OTBEPHYTE
KOJOIAYK OBYKH)  Tafiky Ha  TOJOBKe

GaLToHA, IpoTepeTs OAIOH BeToIIbH I
E3EeCHTE ero.

Pucvaok 1 - Bamnousr IO

Prcvaox 2 :"EHDH Ia10




M a

KOHTP 0.JIb-
HOT' O
BEIECIIITE A
HITA
IICITOIIER OB
ATk BeCBI C
TOYHOCTEEH

+10r.

Prcvaok 3 — Becrr aa
E3E eIIHEAHHA O AJLT0HOE,

F e macca IIPOEep AeMOT O EEIJI.]IIIIHEI MeHEBI e MaCChI, }'ICEI'IEII—]]—IIIIITI Ha TJIoBEKe EIIJI.TIIIIHEI,
HJIOH MaCCBI, YEA3 AHHOH B TIIEJ]HIJ;E Ha Ell.i'l.]I.]'IlIlHIE'.:h 0 AJLTIOH 3AMEHH TE .




S 3AMEHA
bAJIJIOHOB



ONEPALULUOHHAA KAPTA

«OQocayxkuBanue cucremsl 11110
BbTP-80. 3amena 0a/1;10HOB»
Iean: IIpousBecT 00CIy:KUBAHME
cucremsl IIT1O BTP-80.
IlepuoaM4YHOCTD BhINOJTHECHH
TO-1, TO-2, npu HEOOXOAUMOCTH.

UHCTPYMEHT M NMPUHHANJICKHOCTH!
kaoun 10x12, 14x17, 1/x19.




Harmvesor aime pabor

Heucrpynaent i T exemrqeckie

Prcyrok
P HHATTeKHO € T VCII0BHA

Ecmm macca mpoeepaemoro Gammora (TO-1, TO-2) meHpme mMaccel, YEazaHHOI Ha
r0JI0BK e HaJLToHa, HIIH MAacchl, YKA3aHHOH B Tad mnge Ha faLToHe, §aLIo0H 3 AMEeHHTE

Macca (1-0,05) kT

HemonezopasabIe §AJI0HED
3aMeHATEH HA 3 ApAKeHHbI e, 1A IeTo:
— ¢HATh DAJUIOHEL, MOcTABHTE HA
HX MecTo 3apAyEeHHEBIe I IIpoYHO
IAKPEITE, THATeJLH0 IIpOTepeTh
THe3Ja B TOJIOBK AX I BCTABHTE B HIIX
OH] 0TIAT] 0HBI;

Pucyaok 1 — Veramopka 6anmomoe

— MOCTABHTE  KOHTAKTBL H
3ABePHYTEH HAKHTHEIe Ak,

- I OIC 0 THHHTE TPpYOKI
o(paTHBIX KJIAIIAHOB, IIPOEEPHTE
HAJIYMHEe B KAUKIOM  COTHHeHHIT
VIDIOTHHTeMBEHOH  OpoKJaJgKH I
HAJKHO 3ATAHYTE HAKHIHEIE T AfKH;

Pucynok 2 — ITogkmroderse §alLToHoE K

cacTene ITTIO




B M0YHTE BRIKTHYATENE DaTaperl.

L ]
44 AT 04T PEIE 3T !!H“ullm-“ £
3 i

1 —xmomxkn ek movenna ITTIO; 2, 3 -
KOHTP 0JIEHEI € JIAMITEI HCITPABHOC TH ITeI eil
mmip onatp oHoe [I110); 4 - ppmmogarens
apToMaTHkH II110; 6 — curmane Hag danvma
«IIOARAP; 35 — KHOIIK A KOHTp 011

CHTH AL HEIX Janvad;, 41 — KHomma
BHIKTFYATENA GaTap efl.

Pucvaox 3— [utok opudop op MexaHIK a-
eomgurens BT P-80

Prcyvaok 4 — BemmoyaTems akKyMYIAT0PHBIX
GaTapeil

Voemureca, 4TO K OH TPO.JIE HEIE

aadvarel «1 BAJLIIOH» m
BAJLIIOH» ropar

«2

i = | [ ]
Prcyaok 5 — KoHTp 0IEHEIe TaMITEI HalmoHOR
cucremer IHIO
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