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© TOLLKEHT Temup YN MyxaHaucnapn nHCTuTyTn 2007 i,
Kupuw

1YnoBum Ba 10K TalMLL MLLINAPU KYN XOMNapAa BaroHnap TEXHWK Xonatura GOfFuK,
BaroHnapHU MLLOHYAMANIA BaroOHMapHN peXxanun Tabmupiaw wwnapy — TabMUHAakgw.
BaroHnapHu Tabmuprawga cugatan 6axapuavwnHn ofguiaHma Tabmup ycynnapu ounau
aBTOMAaTNAWTUPULL  Ba  MeXaHW3auuanawTvpuL  YCKyHalapuHU  Kynnaw  6unaH
TabMUHNaHagW. KaTtTa xakmgarn Tabmypnall gactypuia BaroHNapHUHE anoxmuaa Kucmiapm
YUYYH aBTOMaT/1IaTUPULL BOCUTAIaPUHI KYNiaw TaBcust aTunagn. Konrad KucMaH xonnapga
KY/1 MEXHATUHW MeXaH13aunanaTUpUaraH MexHaTra aimaliTupul MyMKUH.

Tabmupiaw UwnapuHY MexaHn3aumsanawTMpuLw MexHaT YHYMAOPUIMHN OWnpaamn Ba
cuaTav LEMOHTaXK Ba MOHTaX, XKMX03/M TabMUPAaH CYHI CUHALL Ba TalXWUC KWIULLHW
TabMUHNaRaM.

Nel-/labopaTopusi Un
Nwnab umkapuLl xxapaéHuaarv asTomaTunsaunsa Ba MexaHmsaums Bocutanapu
NwpaH makcag ynuaw, 6akapuil Ba HasopaTr 3/eMeHT/IapvHM aBToMaTu3auus Ba
MexaHu3aumsnapuHy Uwnatl NPUHLMNM Ba KOHCTPYKLMACUHN YpraHuLL,

YpraHuil 06beKTnapy: YHOBNaPHN HA30paT KWAULL JaTuuri, KYpcaTyBuu, AnFysun,
curHan 6epysun, é3mw acbo6apu.



1. Hazapus
1.1.YMymMnii mabaymoT.

Nwnab umkapuLLHM aBTOMaTaWTUPMLLAA aBTOMATMK CUCTEMaap KynnaHunaau:

-Xap Xua 60cMM napameTpsiapu, YAKMLL xapakart Te3/Inru, catx Ba boLLKanap Hasoparu;

-napaMeTp/iapHy Has3opaT KWIWLW JaTymrn KypcaTuiarad ynyamHu ynuab Ba curHanra
ailnaHTupagn, xamga 6yHaaH 60LWKa yCKyHanapra ysaTtuiagu:KydyauTupuw KypuaManapu,
MacT CUrHainapHn Kabyn KUavLW aTumri, Kydantmpub Ba 6axapuil Kypuamacura ysatuid,
ynap 6epusiraH MalKHW 6akapuLLIHX amanra ompaamn, eMak ynap YCKyHaHu yumpagm éku
ékaan. Katénra Ba 60LKanap EKUNFN EKM CYBHM HOOOPULLIHN KydainTupaan ékn Tycaau;

-nwnab YnMKapuLl XxapaéHuHM GOLLKapWLL, U30X aMain CUCTEMaHW ULIra TYLWMPULL Ba
ypHaTUAraH KeTMa-KeTanKaa Mwnad ymkapuil XapaéHuH 6axapuLl toKnatuaagn, macanaH
FUNaMpak XyqpTaurMHu ailnaHa to3a 6yiinab wuwnoB 6Gepul >KapaéHUHW  6oLKapuLL
Kypunamacy gactypuaa 6axapuiau,

ypHaTuaraH opasvkaa ynyamnapHu ywnab TypulHM  TabMUHAW  dKapaéHWHM
coznanign.

YcKyHanap 6ynMHaau:

YCKyHan Munu Wwkana 6yinnab Kysranmoé ynyaHaéTraH yn4oB napaMeTpHu Kypcataau.

XapakaTnaHaéTraH Tacmara yN4oBnapHN aBTOMaTUK E3yBUm E3ULLI YCKYyHaapw.

AVFMHAMNOBYM, YPHATUAraH MUCOMHN Hapca capdnra Kapab iinFnb Gopagn. MacanaH.
ras, aHeprus Ba 6y cueTUMKNapu.

YnuaHaéTraH napameTpiapHn TaTuby Ysrapuwm 8k Gy3UAnLNM Xakuda OBO3 &KW
Orox/IaHTUPMLL YAPOFUN OPKann xabap 6epyBumn, CUrHan 6epyBumn yCKyHanap.

1.2. AaTtumknap

Jatunk ge6 6up ynyoBdaH WKKMHYM YNYOBra Y3rapTMpyBuM Kypunamara anTunagu.
MacanaH um3nMkya Xapopar, 60CUM, CYHOKIMK CaTxy €KW CUNTULLHU 3NEKTP CUrHaaura
alnaHTUpULL MYMKWH, Y Y3 BakTuga Kyy4auTupuanb Ba OGaxapul opraHura ys3aTuauwin
MYMKMH.

KelnHrn gatunknap KynnaHunagn: gugdepeHumannall, KoMmneHuauusanaw, ormyectu,
VHAYKTUB, (PEPPOAMKANINK, XKMN, XapopaTt/iv, TeEPMO3NIEKTOP/IN, KapLUNANK TePMOMETPM,
pagvaunoH, 60cuMM, CYHOK, ra3 Ba CYHOK/IUK capiun, CYHOKIMKHU XaXMW capu, CHETUMKNAp
Ba caTx/1ap.

Unsmk ynuamvHun y3rapuwmra 60FinK (YCTyHAAH YMKWL CUTHannra 60fFnMK) Kupuil
ynyamm X AaH CTaTMK JaTymK TacHU(M aHuKnaHaaw, y Y3 Baktuga y=f(x) éku rpaduk
KYpVHMLLIMAA TacBMpnaHaaMW.

Jatuvk ce3rupanrn S umsnk yndam Ay HW KUpUW ynyYamu 6unaH 60FInKInKAa
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JaTunknapHu TypamM Xua cxemanapu KynnaHunagu. Hr cofgda KypuHuw 6y Typuwl
ynyamy 6eBocCMTa YM3MK Yynyamura y3raptupunuiiv. MacanaH TeH304aTumkaga Tabeup
3TYBYM KyYHU ynyammaa KynnaHunaguraH, KydyHu Kynmnuimra kapab Kapwvnmk ysrapagu.
Bupok OyHAain gaTuvMknap CEpMpP/MIKA YHYa/IMK KaTTa aMaciurin cababnu TexHukaga ypTa
y3rapTupruy 6mpnamum KypcaTkKUYanrn KynnaHunagm, KeTMa-KeT EéKunraH gatymkniap
YM3UK NapaMeTPUHN KYYanTUPULL YYYH.

OndepeHumnan paTumknap WKKMTa OUp XU JaTunknap umM3nK  3aHXupnapu
OMpNaWTUPUANLL NPUHLMMUHK OcTuga pyébra unkapuwagn, 6y anbatta UKKU CUFHAHK



ANFHAMCK oingany curHannapra Kentupagu. KomneHcauMoH fgatumkiap aTanoH
ynyamu 6mnaH aBTOMaTUK TaKkociall NpUHLMNMra acocnaHagu.

OMUK gaTumKiap NoA3yHOK CUMKMLLIMAA KapWWANK Y3rapuiimnra acocnadrad. byHaain
Xonataa yHV CUIHKUTULL KMPULL YiYaMn Ba OMUK KapLUWAVK, YpManaliHN KUK YMKNLL
ynuamn. byHaa ynuamnap opacuaa y3apo 60fIMKANK MaBXys. 1 pacMaa gaTyuvknap Kuanwm
cXemanapu KypcaTuiraH.

Peoxopa (1-pacm, a) TvngarM AaTyuvK KapLUWMAUIKA ypamanallHU CUMKULLN OpKaiun
MaliMH y3rapagu, aMMO CYHOK/MK peocTaTr Tungarn aatumk (1 pacm, 6) CYHOKIMKHU CaTXu
noFoHanM 60FNMKANKAA Y3rapaau.
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1-Pacm. PeocTtativ OMUK faTyunkiap ynaHuLl cxemaiapu:
a — Peoxops Typaaru; 6 — CytoK/MKAM peocTaT Typugaru ; ri —r2 —cekumsanap kapwmnmru; U-
TOK KyyaHuwu, A —amMmnepmeTp

VHAYKTVB JaTuvMKIapHW uvwnaw MNpyuHUANKU  MHAYKTUBAVKHW  Y3rapuy  KUpULL
YNyamMHU CU/DKULLIM TabCUpU OCTUAA y3rapaguw. FanTtakgary ypamanap COHVHW, CepAevHUK
MarHuT KapLinanMrn Ba MarHUT YTKasyBYaHININ OpPasINK Y3YH/IUTUHW Y3rapTUpULL OpKaiun
VHAYKTUB/IMKHM CO3/1all MyMKWH.

(2 pacm, a) fa gaTumnK cxemacu opanuk (B) 6unaH KenTupuarad, P Kyy Tabcupmn octmaa
y3rapuwn. byHaal xonatha OpaMKHW Y3rapuiin SbHU KAYMKNALWNLLM EKN KaTTaiamiwm
opKaiin fantak L Ba TOK ynyamu MHAYKTVUB Kapwwunuri ysrapagu. byHpain xonaria TOKHM
y3rapuim opkanu Skopam  (2) cumkuwm MymkuH. OuddepeHuman gatyumknap (2 pacwm, 6)
NKKN cUCTEMANN GMp AKOP GMNaH 3Hr AXLIKM TEXHUK KypcaTkuura ara. L1 Ba L2 fanTtaknap
KYNpUK cxemacuga ynaHagu. Cuctema MyBo3aHaTAa 6ynagn. AKop 2 cumkuw MyBO3aHaTHM
Oy3afu Ba Ky4/saHWLL TOKM Naingo 6ynaam Ba 'y SKop CU/MDKULL YIYaMUHW aHTaingu.
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2-Pacm. [aTtumknap cxemacu: a- Opainri ysrapyByaH WHAYKTUBAN; 6-UHLYKTUBN
anddepeHuman; 1- MarHATONPOBOA; 2- XapakaT/in AKopb;
R4 — aKTVB KapLIWuK; 4- AKOp Ba MarHUTONPOBOZ ypTacugarv opaivk;
(Uo 1 U- gatumnknap KyunaHnwv; Uy —CU/MDKULL pAamuia aHUKIaHagnraH KyynaHuw; L,
L1, Lo — FanTaknap)
deppoguHaMUK  faTuMKiap y3rapyByaH TOK 3/1EKTP XapakaT/iaHyBuM Kyudnap
NPONOPLNOHANNK BypUaK CUMKNLLM Y3rapuLm acocuaa uiinanam.
[aturk (3 pacm) Ty3uauLLKM MarHUT y3aTriy 1, topak Kucmu 3, Ky3rFasiMac nayHxep 6,
Ky3fasyBuaH nayHxep 5 Ba aiinaHma pamkanap 2.
Marnut y3atrmura W1 Ba W2 ypamnu fantak ypHatunarad , 6ynapHu OXvpru yunapu

Knemma 1-2 Ba 5-6 Konogkanap 4 ra ynaHraH. Pamkanap  ypamu oxupu 3-4 Knemanapra
yNaHraH.

3- Pacm. ®eppognHaMuK gaTymru cxemacu



KysfratyBum ypam W1 y3rapyBum TOKKa ynaHagu. MarHWUT YTKa3ruy 1 ga MarHUT OKuUM
nainpgo 6ynaan, y pamka 2 Ba ypam W2[a anekTp KysfaTtyBun Ky4yHW MHAYKTUBNAAAN. Maruut
OKMM ynyamun nnyHxepnap 5 Ba 6 opanuen opkanv ypHatunagun. Keinh 9.HO.K nnyHxep 5
xXonatura Kapab TytawraHga 3.HO0.K xocun 6ynmaian, nekuH pamkaHu vyetnawrania 9.K0.K
xocun 6ynagu, 6ypyak Gypunumra nponopumoHan bunaH cosnawl CUcTeMacy UK YYyH
OVPVHYM  YCTYHAAH WKKUHYMCUIa KyprasmMasapHu ysaTuwga KOMIMIEeKCauuMoH cuctema
[aTynrn KynnaHunagu.

Ypamanap 6axapunagn: pamkanap-0,06 MM guameTpau cum mapkacu M3B-1 W1-02-
0,41 mm guametpnn cum Mapkacu 3B-1 W2-0,1 mm guametpnn cum Mapkacu [19B-1
[aTtumk 6,0 BT uCTebMON Knnagu.

XaKMNN (EMKOCTHbIE) AaTumknap (4 pacMm) nnacTUHanap opaaufFMparn macoa Ba

€S

ANEKTPUK XXM Y3rapuwin 6unaH ngopanaHagun. byHra C = d_

by eppa:

C-KoH/eHcaTop XaXKMu

£-ANANEKTPUK MaTepraIMHN TaCHUQIOBUN KOIDDULINEHT

S-maingoH

d-opanuk ynyamm

Xakm C HM Y3rapTMpuLL MYMKMWH:S, KOHAEHCATOpNAacTMHa MainfoHn S, AMANeKTpUK
mMaTepuann, AM3NEKTPUK MeXaHWK fedopMaumsnaHviLmn, AaTYMKHA  OpUW  KUCMUHK
y3rapTpuGb Ba 3MEKTP YNYOBYM YTKA3WLL TOKHM €KW KyuNaHULLIHKM 60CUM, Te3naHuLL,
CYHOKMK CaTx| Ba OOLLKA Te3 y3rapyByaH KaTTa/IMKHW Ynyall YUYyH XakKMIn gaTunknapgaH
KynnaHunagu.
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Puc. 4.0pannru y3rapyByaH XaXKMInN JaTumK:
a—cxemacu; 6 — TacHupNaLW YN3nFn

XaKMM fatumk Oytominap ynyaMmHU HasopaTy YYyH KynnaHunagu, yH4a YMKULL
opraHum cudatmaa augdepeHUunan KOHAEHcAaTop Y3rapyBuM XaBO OpaiuK MailaoHu
nwnatuaraHd, TacHUNaHuwmra +25 MK ynyaingu, vwum opuw 5vm, ynuam Kyum 350r,
KoHAeHcaTop uwwum xaxkmu 350 K Ba paguan xaso opannsu 0, 15MM. [aTtumkHU Y3rapyBuu
TOK yactoTacy 5000y, 6unaH TabMuHNaHaaM.

XapopaT gaTyunmknapu XxapopatHu ynuaw (M3MK XonaTHW Y3rapuwm inynu 6unaH
ama/ira owmpunagn dynapra —TOHHa/IM KEHraNTUPULL UCCUKNK XMCOBUra, aTpothHN 3N1eKTP
YTKa3yBYaH/IUIUra, TEPMO 3MEKTP XapakaT KyuuHW nango 6ynuwmn, KyuiaHWLNHW
WHTEHCUB/INIW Ba 6OLLKanap.

Cyloknuk, rasnap Ba Oyfnap Tpybka MaTepuanin ypraya XxapopaTHuM co3nall Ba
Y3rapTvpuLLl yUuyH KynnaHunagurad TeXHWK Aatumknapra termwnun: ynuaw 150°C rava
CTep)KeH Ba TpybOKa martepman anbatta nHeap (Kyima Temmp 64% Ba Huken 30%) Ba NnaTyH.



Cesrvpnurn  -25MM/°C.  [laTumk  KyunaHuwm 12B

TabMWHMaHaW.

TepMOMETPUK CYHOKIMKHU UCCUKNMK KeHramvwm acocupa wvwnainguradH sa 6ynap
TyTalwraH énuk 6GanoHnapda >ohnawraH, CYHKINKHU XaKMUHW Y3rapuiuyM xapopatura
acocnaHraH fgatyuknap KynnaHunagy, XapopaTHu — y3rapuiumra  CYHKINMKHU  XakMu
y3rapuwmra 60fF1MK, Y KaiTa LakniaHagn Kanunnapga CYRKIUKHU YCTYHUHW Y3rapuiln:
MembpaHaHu fehopMaumsiaHnLLM, MaHOMETPUK NPY>XUHaNaP EKn CuboHa.

Cuctemaga raz 60CMMUHM ynyall yuyH TyNgupuarad gatuvmknap vwnatmnagn. byHaa
NnacT KaiiHall CYHOKIUK GyFnapy mwinatunagnm nestTunxnopup (kaiiHaw xapopartn-24°C) Ba
aueToH (+56°C)-xapoparaaH.

TepMomMeTpnap xaM Aatumk cudatnga KynnaHUWInuWmM MyMKAH: CUMOGIN, KOHTaKTN,
LUMLWanM, TepMo 6annoHaa.

TepMO 3MIEKTPUK [aTuMKIap WKKUW XWA Typaow YTKasrmunapHu 6up HykTaja
KaBLUap/aliraH, TepMO3/IEKTPUK XapopaTr KyYuMHW Xap XU XapopaT Yy3apo Kasllap/iaHraH
HYKTaflaH Ba 0304 y4yura rtopuLLnra acocnaHagn. TepMO3NeKTPUK faTumknapga TepMo OyF
acocui Tunu xmucobnaHagu.

Tepmo 6yF 3eKTpo4NapHW Talépnawga KynnaHunaguraH matepuanniap mMexaHuwK Ba
XUMUSBUIA TYPFYHIMKKA 3ra FOKOpY xapopatiapia, AOMMUIA TePMO3IEKTPUK TapTnb Ba SXLUN
ANeKTP YTKazyBYaH/IMKKa 3ra.

Oy MaTepvannapHUHI acocuii (n3NK Tapknou 1-xaasanga KenTUpUraH.

yactotacm 500y TOK OGwunaH

Matepunan TepMoanekTpo | YpaenbHoe Tennoem- | TennonpoBoAH | TemnepaTy
Typu [BWXYLLAsA CUNalCONPOTUB/IEHNE|  KOCTb B OCTb B pa
B nape C YACTOA| B OM-MM? /M Kan/rpag? | kan/cm-Cex. nnasneHns
NASTUHOV B rpag B °C
MKB/°C
ANOMUHNIA +4,0 0,025-0,0278 | 0,2-0,225 |05 658
Antovenb -10,2+-13,8 | 0,33-0,35 - - 1450
(95% M+5% A1,
Si n Mg)
Konesnb (50% —40 0,49 - - 1250
Cu+44% Ni)
Meab Cu +7,6 0,016-0,017 | 0,019-0,096 0,85-0,94 1083
MnatuHa Pt - 0,098-0,1 0,32-0,033 | 0,167 1779
MnatuHo-npngnii | +13 0,23-0,25 - - -
(90% Pt+10% Ir)
Xpomens (90% +27,1++31,3 | 0,75 - 0,047 -
Ni+ 10% Cr)

Kapwunuk TepMOMeTPapy YTKa3rny Ba SpUM YTKa3rnuiapHW xapopatura kKapab

Kaplwmnuri - ysrapuwmra —acocnaHagu, [daTyvknap —aBToOMaTfawiraH —cucTemanapga
KynnaHunagn.  Apum  YTKasrmunam - TEPMOMETPAN KapLUMnKnap-TepMmomeTopap
MeTanoxXmncnapw.

Mn203Cn203Fe203 Ba 60lWIKanapaaH KaplumnawjaH TanépnaHagu.

Ynap Katta

KapLUWMK MaH(pWii KapLumnmk KoahduumeHTnapura ara 3-6% rada 1°C ra. LLlyHra myBoduk

TepMUCTOPNAP

anekTp acbobnapga

KOMMeKcauysanall yYyH KynnaHunaau.

PagvaumoH AaTuMKnap Kupuw napameTp TabCupuaa 3HEPrus KyYuHM

Ky‘-IaVIVILIJVI EKN cnmKuLwnra acocnaHaau.

KaTTa  XapopaTHu

YeTnaliraHga XapopaTHu

OKVMUWHM




Ynap y3rapyB4yaH xapopaTt TaHacura TyFpuaaH-TyFpu Tabcmpra ara amac.

Bocm gatumMknapy 60CMMHM  MEXaHWK CUDKULLIMIa €KW  KyunaHuwura Kanta
y3rapTMpumLL NpUHUMNUra acocnaHaan. byHaai fgatumnknapra cytk, KYHFUPOKN, NOPLLEHNN,
MeMbpaHann, CUMMOHAM, MaHOMETPUK, TPYyOKam MpyXXWUHanap Teruwnu: ruapocTaTmk
60CMMHM Tabcupuga MeTannap Kapwmnurn ysrapagn. a3 Ba 6GoWKanapHU MCCUKANK
YyTKa3yBYaH/INI U Y3rapau.
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5- Pacm. bocmnap apku CytOKIMK aaTunknapu

CYlOKIMK AaTumrn KypcatunraH, y Yys3apo OupnawiraH wauwnap npuHuMnuga
acocnaHagun. Mauw Tupcarmpga cysrmd 1 >xonnawtuvpunrad, y Y3 Hae6atuga [daTuumk
VHAYKTVB topUull 2 6unaH 60fnaHrad. Cy3rMyHn XoNaTUHW Y3rapuiiy opakHu YanoBaTuH
y3rapTupaau, 6y nKknunamum ac6o6 KypcaTkuunapuHu yarapuwmra onmé Kenaau.

P1=P, 60cMmnap TeHr 6ynraH CyroKMKIap catxu 6up xun 6ynagu.

Cyloknuknap Ba rasnap YyarapyBuyaH (apK . XapakaTnaHyBuM MyxuT Wynuaa
olnawuraH, Topainné 6opysun namwnapaa 6ocmMm ynyam npuHUMNIapuaa acocniaHraH.

BOCUMHUHI  JOMMWIA  y3rapuwy  Cy3rndy épgammga TabMuWHNaHagW. TopaiTupuLL
MOCNaMaCUHUHI KMPKMMU KOHYC LLaKInaary cysrny banaHiivMkka Kytapunagn, éH Knpkumra
TabCUp 3TYBUM GOCMMAMAp Tera KUCMra KyTapuiaraH XonatAa KOHYC LUaKaugaru Cy3ruyHm
OFUPNIUTHK poCTNanapm.

CYHOK/MK XaXXMK captv gaTumKnapu

CyIOK/IVK OKMMMAA >XOMnawiraH KpblibYaiKaHWHE ainaHuwmy Te3UTMHU Ynyamuia
acocnaHraH.

By TE3MK CYHOKIMKHUHT X@XKMUHW capthmra nponopumoHanamp.

P1Ba P2 60cumnap 6up xun 6ynraHga cyroknmru up catxga 6ynagu.

Y3rapysuaH TYLWYMAW CYIOKAMKNAp Ba rasfapHu CappuHu YnuaiifuraH fatunknap
MOCNaMaHu TopairaH Kucmuga 6oCMMAM Ynyam MNpuUHUMNUra acocnaHagyM Ba XapakaT
KUyBUM MUHTaKada >Xonawtvpunagn. TopanTupuwl MOCNaMacUHUHT KYHAaNaHr Kecumu
AOUMUIA BOCMMHM Y3rapuLLNHL CO3MALLUHN TabMUHAAW YY4YH KOHYCCMMOH TUMAarn cysruy
baxxapagn. OXmpru 6anaHANMKHN KyTapu Cy3rMyHM KyHAaaHT KecuMura TabCcup aTyBYM
6ocrmnap y3rapuiimn Cy3rmyHn OFMPANTMHA MyBO3aHaTNaWTUpaau.



CYIOK/IMK XaXMUHM capdiall JaTunMKnapy CYHKIUK OKUMWIa >KOMnawTupuiraH
KpblyaTKa ainaHuw Te3NUrMHM Ynyamra acocnaHraH, Oy Te3Urn CYHKIUKHA XaKMU
capnaHuwmra nponopuusnaHrad. KpbinyaTka aifaHWWw  KOHTAKTAM Ba  KOHTaKTCU3
mMocnamanap OwnaH TeKwwupunagn, ynap WMMYyAbC 4YacTOTAaCUMHW KpblnyaTKa anfaHuLm
COHWUra Moc Kenagu.

Cuetunknap (capnawl gatymknapu) CYOXINMK EKWU TasHu YNYLWUHU Y3YKCU3
ynyamra mMocnaHraH.

CaTx gaTumMKnapwu cysruyiaH Talkun TonraH (opraH, CyrKIMK Kabyn Knnysun catx) ,
MEXaHUK anoKaHW Y3rapTupmb UYMKWLL OpraHura MexaHWK TabCUpHWM Yy3aTagu. (Kyd Ba
UINIHWHT AaTyunrn)

LLly katopga caTx [JaTumknapv KynnaHwnagwn, ynap: CYHKAUKHW OFVPIMIA  Ba
rMAPOCTAaTUK BarOHWHW, CYHOK/IMKKA KUPUTWAraH 3NeKTpoaiap opacuaarv KapLinavKHM
ynyamura acocnaHagm.

1.3. ABTOMaTUK KypuaMa Kydantmprmynapm

ABTOMATUK KypuaMa Ky4alTUpraynapu 3neKTPOHAW, MarHUTIN Ba 3M1EKTPOMarHUTIN
6YNULLIN MYMKUMH

MarHuTan Ky4yanTupriy MarHuTin matepuaniap Ba fantak OuiaH WLLNaHraH ropak
(ceppeyHuk)paH Tawkun TonraH.(6 pacMm)  YcunuTenb uvwiarvyd fantak 6unaH topak
(cepaeyHuK) y3apo MHAYKTUBAUIA OOFNIMK MarHWTNAHTMPYBUM TOK KaTTaurura Aatymk

i W 'Baw "
Kvpuw curHany Mex acocnaHrad. Wy Fantak 6olukapys geivnnagn, VYV n OKNaHMa.

MarHUTNaHWHI KUPWLL CUTHaNM TOKKM iy 6Ynaam, y 6olukapuil fantarnga okagu. KOknaHma
FaNTary y3rapyBum TOK y3rapma amnauTygann KydiaHuw W 6unaH TabMuHnaHagn. Tok In
KaTTaMrn toKaMa fantarm MHAYKTVUB Kaplumnamrura 6ofnmK. TOK iy KaTTanawraH capu
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Puc.6. MarHut KyyaiTupriny cxemacu

ONeKTp MallMHaIM  Ky4yalTuprmunap ysrapmac TOKAM reHepaTopnap, 6vp HeuTa
BO3OY)KAEHUS fanTaknapu Ba YHra lopuTMa cudatiaa S1eKTPoH apuraten 6up Banra



reHeparop 6uvnaH TyTawTupunagm. Kyyatmprtydm vwina npuHLmMnmg yCunmnTeb Kupuwimra
KWYMK KyBBaT 0Oepunnb, BO3OYXKAEHUA 3aHXUpUOa 3MeKTPO [ABuraten reHepaTopHu
ainaHTMpMa xmcobura SKopb 3aHXMpUAR, SbHU KyyalTupruy Ymkummga Katta KyBBaT/iap
naimngo 6ynagu.

ANeKTP MalMHanM Ky4yanTupruy Ymkum KyBeatu 2,5 KBT ra TeHr kupuw KyssaTtu 0,5
BT ra TeHr, Xamga OAAMIA 3NeKTP MaluMHanapfa reHepatop KOMUHan KyBBaTufaH 2-5%
TaLLKWUA 3Taaw:

KyuyainTmpruunap BaroH 97eKTp TabMUHAAW CUCTeManapyga Ba 06owKa TeXHUK
MyHanuLinapaa reHepaTopaapHn KyyunaHuWnMHA aBTOMaTUK Co3natlfa TeHr UwnaTuigu.

1.4. ABTOMaTUK GoLlKapuLl acbobnapy Ba Mmociamanapu

ABTOMaTMK BOLLKAPULL CUCTeMasiapuia 3NeKTP 3aHXMPIapHU ynall Ba y3uLl yYyH Xap
XUn acbobnap KeHr KynnaHWnmokaa., Oynapra 3MeKTp TapMOKHW HOKNaHrnygaH Ba
[BUTraTeNHW  KyYNaHULIWHW  KamanvwmgaH —caknall, ainaHuwniap COHWMHWM - co3nal,
ABUratTennapHy TyxXTaTuLl Ba yNapHU ainaHUWNHA RYHaULWIVHKN Y3rapTUpuLLL

Bynapra pene, MarHUTv vwra TyLUMPruynap TyrMmany cTaHums Ba Wynam ysruunap.

Pene-6y aBTOMaTMK acb606 Y3MHW KOHTaKTOpP/MapuHU OUPOH 6uUp 6GenrunaHraH
napameTpniapra eTraHza ynaigm éku ysaau.

Pene anekTpaun (3NeKTPOMarHUTAW, MakCMMal Ba MUHWMaT TOKIW, KAWTULL TOK/K,
Ky4YnaHuL, BaKT/Iv, UMMNYNbC/N) Ba UCCUKMK Ba 6OLLKanapra 6ymHagu.

JNEKTPOMArHUT/IN PefieHn ULaw NPUHUUNUHA NYNaT SKOPU Y3aKHW CUJIKUHULINTA
acocnaHagn. LLTonka ynama KOHTaKTnap ynangm éku ysagu. byHaa penenap y3rapyByaH Ba
y3rapMac TOK 3aHXupnapuga opanvk cudarunga KynnaHunagu.

SNeKTp opUTMaNapHn caknallnapy Ba aBTOMaTMK G0LIKapuLL YUyH KYNiaHWnaam.

Makcrman Ba MUHUMaN TOKAW pefie 3M1eKTPOABUTaTeNHN Y3UL YYYH KYiaHunagu,
arapfa y ypHatunraH KatTa/iMKaaH pefie fantarura lokopu Kenca €k KUCKa TyTallyB HoKOpU
Ke/ica OKNaHULWAA, Xampaa 3/1eKTp TOK KaTTa/irv ypHaTUAraHgaH nact 6ynca;

KaliTuw ToKu penecu, akkymynstop 6atapesinapu (caknawl y4yH) reHepatop 6unaH 6up
BaKT[a MLWNaraHda caknawl y4yyH KynnaHunaau. Ynap fantakga TOK WyHanmwun y3rapraHga
3aHXMPHW y3aau.

KyynaHuw peneHn, Tapmokia TOK Kyu4laHMLLM OLIMLLM €KW Kamauuwmra kapab
[BUraTeNHW y3ULW YYYH X13MAT KUnagu.

BakT penecu, anekTp opuTManapHU Yi4oB KypcaTMasapu uverapacura eTraHfa ysuLl
BaKTUAa yLnall y4yH KynnaHunagu.

Wmnynsc curHannapu pene (7 pacm). OroxnaHTMpWW Ba aBapuHW CUrHainga
KynnaHunagn. VICCUKNNK penecu fsuraten KOMUHan Tok KypcatvwgaH 20-30% owraHga
caknawl y4yH KynnaHunagu.

MarHuT toprasruy 371eKTpoABUraTeNiapHn  ynall Ba Y3uL YUYyH KynnaHunagum, xaMmaa
anaHnLWNapHY NYHaMUWWHK Y3rapTupuW y4yH TapMoKAa TOK KyunaHUwWwun Wykauruga
HOPUTIY y3n1aam Ba Nango 6ynuwm unaH ynaHagu, HoIM cakiallHn TabMUHAanau.

AnekTpomMarHmT ac6o6napHM MacodafaH 60LIKapuLW Yy4yH GOLIKapuL Tyrmanapua
toganaHunagn. Tyrmanap yMymuin unamsaa nnennmnb sa Tyrmanap CTaHUMSCUHM TallKu
aTagn. Tyrmanap pyxcaT aTuaraH Tok 5 Ba KydnaHuwn 500 Bo/bT mnaHaw.

AYn ynuarnunapy  SnekTpaM, TWAPAaBIVKAM  Ba  MHEBMaHUANap  CTaHOKNapu
arperatnapHu, MallMHanapHW Ba XapakaT KWIyBYM MeXaHU3MIapHu  oxupuga ysul
aBTOMaTUK Mwawga KynnaHunagu.
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7- PacM. Imnyncnu curHanusaums penecUHMHN cxemacu:
P31—curHan KoHTakT/apu; Rex —acbobra knpuwgarm kapwmnmk; C —KoHAeHcaTop;
B1 — Tyrpunarny; NP—nontocnaHraH pene sSkopu;
3B—KYHFMPOK; K—Tyrmaua;

1. VwHn 6axapuLl TapTUom Ba XMCOBOTHU TY/IANPULL.

JabopaTopus nwmn 2 60cknyaa baxapunagu.

1-60cKMY-aBTOMaTU3aUMA Ba MeXaHW3auus WYHaMLWINapPUHA  TabMupialwl  UWnHKU
ypraHuwga Kypuw Ba YKYB KynnaHMafaH qoinganaHunagn. (nnaHarnap, MeTOAMK
KynnaHmanap).

2- 60CKMY-TOLUKEHT BaroH TabMup/all 3aBOAVMHU FUNAUPAK TeNieXXKa Ba 3/eKTp
uexnapugarn uwnab uMkapu aBTOMaTUKa Ba MeXaHu3auus KynnaHmanapu 6GunaH
TaHMLLWLL,

N 6yinya xncoboT KenHIn NyHKTAapy 6ynmwm Kepak

a) [laTumknap Ba curHannap Ky4anTuprmynapHy uwiaw NpuHLUNg Ba Kucmiapm

O)Mwnab unkapul >kapaéHuia aBTOMaTU3auus Ba MexaHu3auusi COfAa CXemacuHU
nwnab YmkmLL.

MacanaH:

[eTannapHu CUmKMLWLIM No3uumsnapga TyxTaTtuw 6unad: KaH4angmp 06bekTHW umwira
TYLUMLLIKX, KOMMPECCOP ABUraTe/IMHM uwira Tywmpui (COBYTULL YCKYHacu €KU XaBO XaBO
Xalgalw KOMMNpeccopy ) uliiap Hasopath Ba KaH4auamp 06beKT ULIMHUHI CUMHaIM3aLmMacK
Ba 6oLuKanap.

Ne2-JTabopaTopus nn
Fungmpak XypTiapmHu KyTapuLl Ba HOBULL MexaHU3aLMsacu

MwigaH Mmakcag: tabmupnaliiad ongavH FUNaupaK XXyqmTanknapyHu 1B/ MallnHacK,
KyTapyLl Ba ailnaHTUpWLL MOCNaManapyH KOHCTPYKLMACUHN YpraHuLL.
1. Hasapwusa



Frungupak uexuga, FUngupak XXyqptavknapn 6up CTeHAaH VMKKUHYMCUra CUIkKnb Ba
AYHaMWHW  y3rapTupagn, Oup Xun  cTeHAsapda fFuUngMpak OXyqpriapuHu - KyTapuil
ypHaTUiraH 6anaHavkka sa annaHTupui yHu 180°8a 90 ra.

Frvngmpak >XymhTnapuHu annaHTUpULL Ba KYTapuwl YYyH Xap XWA KOHCTPYKLMSN
MexaHu3Mmnap 6op. byHAalh MexaHu3mnapra acocuii Tanab-rabapuT KatTa 6ynmacauriu,
KYTapuLLl MEXaHU3MUHU ULLOHYIMANIA Ba FUNAMPAK XydhTnapuHy 90° Ba 180° aiinaHuLumHm
Kadonatu.

8 pacmpa Kypcatu/iraH aBTOMaTVK aifaHTUPULL aiinaHacu, y fFUnampak XXygTtiapuHu
actakaga 90° KyTapmaza anaHTupaau.

10
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8-PacM. ABTOMATVK ainlaHTMpyBUK gompa
1-acTaKafa; 2-topuTruy; 3- peaykTop; 4-0puUTYBYUN LLECTEPHS; S5-Bal;
6-KnanaHraH penc; 7-pama; 8-tmpkarud; 9-xapakaTnaHyByaH pama;
10-¢mkcatop; 11- ycTyH; 12- nacTku pama; 13- iyn gatuuri;
14-15-penc inynnapw.

Funampak xyghTtnapu 15 penbc nynuaaH 14pensc inynra aneKTpoMexaHvK ainaHTupuLL
moc/iamacy épfamuga ysaTuil MyMKUH. (BKu Teckapucu). KOKopu pamacy 93nekTp roputma 2
Ba pUCpyKTOp 3 Ba Iyn gatumrn 13 60LKapyLL OpKa/iv xapakatra Kenagu.

ByHZain MoCnaMaHy KaMuuaury KyTtapul MeXaHU3MWHU WYKIUMM KaTTa MafoHHU
srannaw (4m? atpouaa)



[2c98 pl/lc60]p,a OCW/IraH CTOMKa/M MHEBMATUK KyTapruy fungupak XyqpriapuHu
KypcaTuiraH Ba Kupuil 6enrunadrad 6anaHgimkka 90°6ypunuiun 6unaH, 6y KOHCTPYKLMS
XaM KaTTa XOoHu arainaingm (6 m? arpochnga)

Fungmpak xydtnapu 15 pensc inyn faH 14pensc Aynra aNeKTPoOMexaHUK ainaHTMpuL
mociamacy épfamuga ysaTuil MyMKUH. (EKu Teckapucu). KOKopu pamacy 93nekTp topuTtma 2
Ba pUcpyKTop 3 Ba Wyn gatumrn 13 60LKapyLLl OPKaan xapakatra Kenagu.

ByHAain mMocnamMaHy KaMuuaur KyTapul MeXaHU3MWHW WYKAUTM KaTTa MaligoHHU
srannai (4m? atpouaa)
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9- pacm. Funaupak xyhTNKNapy yuyH KyTapuLL-aiinaHTUpULL MOCNaMach.

9 pacMga Fungupak SKYMTIMKNapUHW  KyTapuw ainaHTUpULWL  3/1eKTPONHeBMaTUK
mocnama Kypcatuarad, TowT/AMW “Baronnap” kadeapacyt TOMOHMAAH vinaHraH sa KMO
“TexHoNor” TOMoOHMAAaH GaXkapurax.

By wmocnama TowBT3 fungMpak uexmga OykcanapHM MOHTaXK Ba [eMOHTaX
acTaKafanapuia uwnatunaam, Mocnama FUnampK xxydrnapmam 300 Mm rada kyTtapuiu Ba 90°
éku 180 © aiinaHTMpULL MyMKUH.

Mocnama oK KyTapyByaHurn 2500km xaso 6ocumm 0,5 MIMa kam 6ynMacimr Kepak.
Mocnama anoxuza 60LwKapuLL nynbTUra ara.

ABTOMaTNAWTUPULLAA ULLNATUNAANTaH YCKYHanap.

Ongmn-opkara 60wWwKapuw TyrMaay 31eKTPOMArHUT HOPFU3IMY, MHEBMO -FasiTak, Myn
GyFumnapu.

Frungmpak Xyptaurn Tabmuprawja TeEXHUK XapaéHuia Katta abTMbopin fFungvpax
XY(PTUHM TO3a/IMK t03acK YacToTacura Karta abTnobop Kapatunagu.

Bykca [eMOHTaXufaH CYHr FUNAUPaK >KYPTAMKIapUM TO3alaHUWM Ba  HOBUAULL
MexaHu3aumsanawrad yckyHa épaammia 6axapuinwim wapr.

FOBWLW KMCCKK CyB BUMaH KaUMHUpMaHraH cofa Kopuwimacu Eku To3a cyB bunaH 6
MMa kam 6ynmaraH 6ocumpa toBunMwn kKepak. NMKBB LITBP ga vwnab umkapuirad
FUNOMpaK SXY(TIMKNAPUHM 1OBULL  ApMMaBTOMATUK nnHMACKM 10 pacmpa KypcaTuiraH,
rmapaBnvK Ba OGyFn cucTemMajaH, HOBULW MallnHanapu, FUNAMPaK XXYQPTAapuHM CUmKMLW
MexaHusmiapu Ba [JeeKTocKor, FUNOMPAK OKY(PTIapUHN  y3aTULL  MeXaHU3MWUHU
6noKMpoBKacy Ba 60LLIKapuLL MyNbTUAAH TaLLKW TOMraH.



. 10- pacm. .Funampak XyQTiapuHu FOBULL IPUM aBTOMATUK IMHKSICU

Funampak XyhTavknapn wnsmnmwmn 1-kusnu penc ynura ypHatunagn (10 pacwm),
yNnapHu y epfa NHeBMaTuK TOpMo3 60cMnapn 2 ywnab Typunagn. KauyoHku nnsuwga beluTa
FUNOMpaK KyPTAMKNapu Wuennca, HOBULW MalUMHACWMHW arperatnapy uvwra Tywau Ba
FUNAMPAK XYPTANKNApU aBTOMATMK XaMMa 30HalapHN KeTma-KeT YTnO AetheKToCKOonmsiaLL
9 cTeHAW onguaa nnFMura kenagu. Topmosnap  6/10KMPOBKaIM - MexaHu3miap  épgammga
(3.10) 6oLwwkapunaan. ApmMm aBToMaTUK NMHKA Nynbe (8) opKanu 60Lkapunagu.

FOB/W mawmHa Kamepacuga (4) TOPTUL BEHTUIAUMA TU3MMK (CUCTEMACK) MaBXY.
6ynn6 Funanpak XXyqpTamru 6op, yuta CyB caupaTrimyim Yanui 3oHanapn 6op.

BrprHYK: 10BULL 30HAaCK MapKa3uiaH KouMpMa Hacoc épfamuma Xusmart Kypcatunagu.
KOBuLL cyBm Gakka (17) okaBa CyB opKanu Kenaau. TynnaHraH 6anumnk Hacoc (18) épgammaa
TUHAMPrYra TOpTUNaaN.

VKK1HUM t0BMLW 30HacKa.... dputmMa byf éppamunga ncutunagm. VIcCCukIvk anmailys
KypuiMacu 3puTMa XapopaTvHU WUPKYNAUMA XapaéHupa caknall YYyH Xu3MaT Kunagu.
bakga (13) 6ByBUM 3puTMa caknaHagW, wdnocnaHraHn asca Hacoc (14) épgamuaa
TUHAMPrYra TopTUNaaN.

AKYHUWIA toBUAMLW 3 30HacKaa 12-mapKasgaH KOUMLL HacoCK Xm13mar KypcaTtagu.

bak (11) okaBa cyBfaH KenraH CyB 6unaH Tynaupanng. by  30Haga  TMHAMPrnM
KYNnaHunManau, nekuH udgiocnaHraH CyBHWM 6eBOTMCa KaHanm3aums okaacura (19) éku
VKKWUHYY 30Ha TUHAMPrUYMra TopTneé Tawunatl MyMKUH.

BupMHuM Ba WMKKMHUM 30Hagarn cyB 17 Ba 11 6Gaknapga YpHaTunarH
OyFapanawtupysumn Tpybanap opKasv KenaguraH KugupunraH 6yf épgamuga ucutunagu.
Xap 6up 30Hadarv mapkasfaH Koumpma Hacoc 6akgaru CyBHU €KW 3pUTMacuHu TOpTu6 cyB
caypatrmy cuctemacura xaganam.

CyB €Ky apuTMa H0BULL >XapaéHunaaH CYHr 6akka OKu6 Tylwmb sHaga Hacoc épgaMuia
TopTunagun.LLy Taptnéaa uupkynauus 6ynagu.

Fungmpak Xydptnapy oBaaMwnga 6up  Kamepaau  OBUW  MalUMHanapy - Xam
KynnaHunagn.byHgain mawmHa Kamepacu Gypyak Llaknupary MeTannjaH nainBaHAnaHraH
6ynmb, yd4 TOMOHAaH 2 MM.-IM Nynar Bapafu 6unaH KonnaHagW. Kupuw Ba ymkyLl
TOMOHMIapUAa CypuyByYaH Ba KyTapuiyBYaH 3LIMKIapu MaBXys. bupura Hacoc éppammnga
tOBMLL 3pUTMacK, 60LLIKaCUra UCCUK CyB y3aTuiaau.

MaluvHa novigeBopy 6eTOH Kyayknapy Wwaknmaa KypunraH. KyayknapHUHT MKKUTacu
cayeTMH cofa 3puUTMacu Ba HOBULI CYBW YUYYH MY/DKa/IaHraH CUFUMIPAMP, YYUHYM
KyZyK/iap aca 3/1eKTp OPUTIY Ba HACOCNap XOMNaWTUPUTaH.

Xap 6vp cuFnmM ceTKann unbTp épaammnga ydta 6ynmHmara axkpatunrad. CUFUM-NapHUHT
TY6 KMCMnapuga 6anunKHN KaHanmsauma TUHAMPrnuura ysatysum mocnamanapu 6op. Okasa



KyBYpU aiiniaHyBUYM MexaHu3m GunaH XuxosnaHraH. Fungumpak >XygprnapuHu (BeHTUNNapuHK)
ounb, cys Ba toBuW 3puTtMacyk 700-800 rava ucutunagn. CYHr fungupak >XyqTiapvHu
Kamepara toManatné o1mb Kupunagu Ba annaHTUpULL MeXaHU3MUHWUHT PONVKAW YCTYHapura
Kynunagn. AnnaHu6 TypraH fungupak xygptaumrm 1-1.5 mMuH MobaiHupa WccuK Ccysaa
toBunagmn. CyHr okasa KypyBUHU 6ypub FUNaMpak XyQpTamrn kaycTuk coga aputmacu bunaH
5-6 MWH mobaiHuMpa toBunagn sHa 1-15 MUH uccuk cyB OunaH vanmnagn. MalmHa
YHYMIOPAUIK coatura 5-6 Ta Fungupak xyprauru.

11-pacMaa fungmpak >KyqpTiapyMHU  HOBULL  MallMHacK KypcatunraH. MaluvHa
aBTOMaTUK Xofiga Karra 6ocMM ocTufaru, WCCUK CyB épJammuia HBWULW 3pUTMaiapu
KylWwunvaraH Xxonga fungupak O>KyqTnapuHW - Tosanawira MyskKannaHraH.  Fungupak
Xy(pTnapuHy/ 10BULWIAAH Tallkapy, mawmMHaga Oykcanap TawKkyu KUCMW HOBUAUWKW 0/1Mb
6opunagn Ba Nynarnv vyTka éphamuia FUnampak XXyqpTu ypta KMcMu TYIuK To3anaHagu.
MatunHa nn Ba TY3UNLLMHWHT TYNKK Tawwxucy [3,65-66 6eTnapaa] KentupunraH.

Puc 11.
11-pacm.Fungupak xygpTnapvHu OBMLL MalLMHacK
1-Fungmpak XypTnapuHy 6ypuLL Ba KyTapul MeXaHn3Mu; 2-XXympak cuctemacu; 3-
YK1apHW To3anall YCKYHacK; 4- kamepa 3LUmnru; 5- FUNamMpak XXyqgTnaprHun YaKapuLL
MeXaHM3MK; 6-MyHaNTUPyBUM POSIUK; 7-Kamepa

2. Baxkapuww TapTném

Nw Tanaba TOMOHMAAH WKKM 60cKu4aa 6axapunagu.

I-60CKNY-FUNAMPaK XyNTUHM KyTapyBuM Kypunmacu [2,98 6eT], [3,2-606] Ba HOBULL
YCKyHacu 6uniaH TaHuLyB, YCnyouin KynnaHma.
[1-60CKMY caBON Ha3apusCUMHW ypraHraH xonga Ba ywoy Kypunmanap 6unaH TawBT3garm
FUNAMPaK Xy(Tnapy uexufa TaHWWyBAaH CYHI, YpraHraH Xonga fungupak >XyhTiapu
KyTapu6 ainaHTUpyBYM Kypuama Ba TaH/aHraH HBULL MallMHa CXeMalapuHn TY3ULL.



3. JlabopaTopus nULM XMCO60TN TapKnom (MasmyHN).

a) Xncobotaa KyTapmb annaHTUpyBYM Ba FUNAMPAK XY(HTIapU OBUL KypUIMaiapuHu
cogfanaliTMpuIraH CXeMacUHUHT TacBUU KenTupunagu.
6) KyTapub aiinaHTMpyBUM KYPUIMACWHUHE XWUCO6Mall 3M1eKTPropuTuy, pesykropnap
TaHnaw, Kyuaarv Lwaptra acocaH nHeEBMOLMINHAP XMcobnalu:
oK KyTapuwum — 2500-3000 Kr.
XaBo 6ocumu — 0,5 MIMa.
180° C — ra fungmpak XyQpTvHu 6ypui — 0,5MuH.
Xuncobnawga “MalumHanap Kucmiapu” Kypeugarn ypraHraH matepvannapfaH KynnaHunagu
Ba Tanaba KyTapu6 alifaHTMpyBUM Ba HOBUL KypWUIMaiapyHUHI Tanaba TaBCcuA KUAraH
BapuMaHTIapUHM KypcaTuLL MyMKWH.

Ne3- JTabopaTopus nwim
Ponnknn byKcanapHUHT AeMOHTaXK Ba MOHTaXK ULLIAPU MeXaHM3aL saCcy.
VWHWHr Makcaan - pPonvMKAM OyKcanapHW AEMOHTaX Ba MOHTX MLINaPUHM
MexaHu3aumsnall BoCUTanapuHn ypraHuiw.
1. CaBon Ha3apuacu.

Frungmpak XXypTrHu 6ykcacy noesgniap xapakatv XaBpCuU3NMrMHW TabMUHAAraH Xosnja
MYypaKkab Ba MabCynMATAN MeXaHU3M Aeb xucobnaHaau.

BykcanapHuHr Tysunuwn (“BaroHnap yMyMUia Ty3unmwm” mMaH6aun) Ba 4eMOHTaXN
MWNapuHU TapTubmHu (“BaroHnap TabMupu TexHonoruscu” maHbaun) ypraHraH Xonga,
MexaHu3auusnal BoCUTaiapuHy ypraHuL.

Bykcanap MOHTaX Ba AEMOHTAX WLL XapaéHn MabCynMAaTAN BYIMG MexaHu3aLumsanaLL
BOCUTanapmucu3 Tanabra MyBohMK Ba cUatiy TabMUPUHK TabMUHAA6 6epa 0nnL KUANH.

M.,“TpaHcnopt” 1975i. Ba 6Gowka Wunnapn 4Yon atvnraH A.A. AMeNNHaHWUHT
“BaroHnap ponivK NOAWNMHUKAN ByKCanapuHUHE TabMUpK” KMTo6Maa GyKcanap MOHTaX Ba
AEMOHTaX WLLINapW eTapnn fapaXkaga TabKuaiaHraH.

Frungmpak xydTnapy uexnapuga MOHTaX Ba AEMOHTaX WULLMAPUHU Gakapul y4yH
Kynaih Lapoutnap spaTunuil Makcagmaa ofatga penbc hynm carxumpaH 400-500 mm.
banaH4NMKLa acTakaganap Kypunagu.

AcTakafanap MOHTaX Ba [AEMOHTX WWMAPUHU  YTKasuw Yy4dyH 12- pacmga
KypcatuiraH MaHunynsTopaap unaH XxuxosnaHraH 6ynagu.

[aikoBepT Ba CbeMHUKNAP OwnaH KMXO3NaHraH xonga  MaHunynstopnap
KOHCTPYKLMANapy Typam 6YanLm MyMKUH.



12-pacm. bykcanap AeMOHTaXmUra nxTucocnaturaH yckyHa:
1-KoTupyBum BTy/NKanapHM YMKapyLl Mocnamacu; 2-KyTapuil-6ypuil gompacu; 3-
OyKcanap AEMOHTaXWN MexaHu3aumsnawraH Mmocnamacu; 4-60wKapys NynbTu

13-pacmga bykcanap 4eMOHTaX MLLNApKW YTKasaguraH Kypuama KypcatuiraH.

By Kypunma 6ykcanap MOHTaXuAa Xam KYAfaHUAMWyY MYMKWH. BYHUHT  y4uyH
rankoBepT ainaHuL nynaniwmnHn yaraptupu 3apyp.Kypunmva (MaHunynsatop) (13-pacm) 4-
KOHCO/NN aiinaHyBYaH pamaga Kotupuarad npeccra 1-wnungenny (12), 2-wnuHgeniv (4) sa
A-lunuHgennm (3) yyTa rainkosepTra ara.

PamMaHuHI(9) BepTUKa CUMKULLUMHA 3NIEKTPIOPUTINYAN  KYTaprny TabMUHAARaw,
rOPM30HTa CUMKMLLIMHK 3ca KapeTka (8) 6yinnab maxosuk (5) aiinaHMa Xapakatu épgaMuaia
TabMUHNaHagn. Kypusima 6Gapya MexaHU3MMapPUHUHE - UWK - peaykTop (2) opkaau
ANEKTPIOpUTIMY épaaMupa TabMUHNaHagu. Mpecc Hacocu 3NEKTPIOPUTIMY BunaH opuTMa
opkasim  6ofnaHraH. [MOAWMMHUKNAPHUHT  KOTUPYBYM  BTYy/NKanapu npecc éppammnia
ypHaTunaay Ba amtmb yTuaraH NpeccHWHr Hacocy (11) Ba anekTprugpotakcumMiarnynapu
(13) 6op.

BTynkaHu npecc épgamuga ypHatuwa npecc 60w KMCMU 3N1EKTPOPUTINY éphamumia
FUNOMPaK  XKYPTUHUHT  ykuparm — pesdanv  KucMura — anaHtupué  Kynunagm.
AnekTprugpoTakcumaaruy Hacocu  ynarmd (nepeknoyarenib) épfammia Kepakim 60cum
Tawkun Knnnb 6Gepagn. benrmnaHraH OGOCMMHUHI OPTUKYaCUHM UMKApULL  BasugacuHu
ANEKTPrMApPOTaKCUMMIarny  KOHCTpYKUmacK baxkapaaun. [lpecc rugpocuctemacn HegpTin
rmapoTopmo3s cyrokurura (MCTH mMoiin) TynampunraH.

M110 TOpuOBOi ralikacuHu Oypnb KOTUPULL WMWWHW OUP LWINUHAENNN TaiKoBepT
Oaxxapagn. [ainkoBepT WLWIM pPeBEpCUB YCYNIW, Ba WHEPUMOH XapakaT npuHUMnuga
acocnaHraH. TyxTaruy (ctonop) MAaHKaCUHWHT M12 6ONTNapUHM  WMKKW  LUMUHAENN
rankoBepT épgammnia Kotupunagn. Karra Ba KMUMK FOM0BKaIM GONTMAPHN a/iMaLlMHYBYY
K/Kounap KOMMIEKTU ULLMAPHW OCOHMALLTUPAAM.

KoTupyBun Konkoknap M20 601TnapuHn GypuLll YYyH TYPT LWINUHAENNN TalikoBepT
Xu3mat Kunagu. [alikoBepT rO/IOBKACM KOHCTPYKUMSCU KOTUPWLL KOMKOK —K/OUNapHM



OONTNAPUHUHT GYNYyBUM [OVPAHWHI AMaMeTpu 6yimya pocTnawl MMKOHUATUHW Gepagu.
EunnyBuaH (akpanyByaH) KIHOUNap KOMMMEKTU [O/I0BKanapyu Hopman OynraH Ba
Ky4anTmpunaraH 60nTnapHN KOTUPULL UMKOHUATUIA ara.

Xo3upru BakTAa BTy/NKanu nocafkaga 6ynraH 6ykcanap uvwnatuaMacnmri cababnm
npecc YypHWra KpenuTenbHbIA KOMKOKMapHUHT M20 6onTnapHu Gypuiura mocnawiraH
rakoBepTnap KOMMMEKTW YypHaTuaraH. Bykca KucMiapy MOHTaxW naituga 6ontnap
KOTUPW/MLL Ky4M LeX ycTacu TOMOHMAaH TapTWOW Xonga HasopaT KWUIMHULLK Kepak.
Tuprak nnaHkacuHn M12 6onTnapy KOTUPUAULW Ky4dn 7-8 K4ucm aTpodumaa, KOTUPUIIULL
KOMKOFUHMHT M20 60nTnapuHuKmM aca 18-20 kycM. KoTmpunmw Kyym BakTU-BakTW GunaH
AMHAMOMETPUK KoY épaammnia TeKWMPUInLLK 3apyp Ba raikanap épgaMuga npy>xkKuHanap
TapaHrUTVHK Y3rapTmpmb pocTiall Kepak.
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13-pacm.bykcanapHu MOHTaXX KMULL KypuiMacu

ByKcanap Wifu1LL YCKyHacK TEXHUK TadicnioTu

"aliKOBEPT Ka/MTUHUHT aliNaHnLL YacToTacu

bup wnuHaennn 120 aiin/MuH.
VIKKu lwinuHaennv 70 ann/MuH.
TYpT WNUHAENIN 50 “
["alikoBepT Kamtunga 6yposyr MOMEHTU

1-wnuHaenv 7-8 KUC.M
4-lunuHaennn 28-30 Kyc.M
3-LinuHaennn 28-30 K4yc.M
PeflyKTOp 3/1EKTP HOPUTTNYY

TOK Typu y3rapyB4aH
Ky4Y/laHULLIN 220B
KyBBaTu 3 KBT

Ba/1 ainflaHMLW YacToTtacy (faBpuin TaKpopIaHULLIN) 1420 ain/mvH
MPecc rofIoBKacy annaHuLl 4acToTacu 65 aiin/mMuH
[Mpecc nopLueHn anameTpu 173mm

npecc NopLUeHN KPULLIA 23 MM




rnpecc Makcuman 6ocmmu | 21+1- T

KyTapruy anekTporopuTrnim

TOK TypK y3rapyByaH
Ky4Y/1aHULLIN 220B
KyBBaTW 1,1 kBT

Ban alinaHunw yactotacu 1000 ainn/muH
KYTapurmy makcvmas CUMKULLN 130 Mm
KypunmaHu rabaput yn4osnapm

9HU 1160 mm
G6anaHamMrn 2200 Mm
OFNPANTA 1300 Kr.

2. i 6axkapunuium TapTnom

Hazapuilt KNCMUHW YpraHuLL nliiapy mabpysaxoHaga onmé opunagm, aManii KUCMm
aca TawBT3 fungupak uexunga onné Gopunagu.

Tanabanap Mactep Ba YKWUTYBUM HazopaTM OCTUAA KypWIMaHW OOLLKapULLIVMHK
ypraHagunap Ba TOPTUW MOMEHTUMHW (NalNTWHW) AMHAMOMETPUK KaiuT éphamupa
TeKLwmpagmnap.

XncoboT MasMyHU Kyingarmya:

a) Cxemacu KypcaTuiaraH Xonga MaHunynsatop Ty3WaMwmM TaBCU(M Ba MLLaLL
npuumnu.

6) 6ykcanap 601TNAPUHN KOTUPUANLINHN LUHAMOMETP Ka/IMTK épaamunia TeKLMpuLL.

B) Tanaba mexaHu3aumsnaw Bocutacura 6axo 6epnod Y3MHWUHI TaBCMSNapUHU GepuLL
Kepak.

Ne4- JlabopaTopus uLn.

HannaBka Ba I'IaVIBaH,U,fIaLU nwnapunHn mMexaHmsaymanatl

VWHWHI MaKkcaam: Hannaeka Ba NaiiBaHA/1all Mwiap MexaHv3aumsiall Ba
aBTOMATNALITUPWLL BOCUTANAPUHW YPraHuLL.

Hazapus

3amoHaBWUiA BaroHMapHM TabMupialja HarnjaBka Ba MamBaHAnall ULLapU KaHYamk
KynnaHaau. KeHr TapkanraH Kyn anekTp &y navBaHAfall Ba HanjaBkKa uvlinapuaa
naBaHZ YOK/apu Ba HansiaBka kKatiamnapy TeKuc Yumkmaingu. HannaBka Ba naviBaHf,
NWapUHY  CUaTHU  OWIMPULL  Makcaguia asToMaTiawTvpull Ba  MexaHu3auus
BOCUTaNapuvHN Kynnaw 3apypamrun 6op. Xo3upru BakTaa TabMupiaHaguraH KucMmnapHu
YPpHaTULL YUYYH TYPAU KypuaManap spatuirad, NeKnH HannaBKa Ba NaviBaH ULnapy Kyn
Xapakatu épfamupa Gaxapunagu. Apvum aBTOMaT/IN MaikiBaHAI0BUYM (DKOCC KaTiamu
ocTuia ApyvM aBTOMAT ManBaHA/I0BYN MOCIaMaNIapPHN XKOPUIA KUULL 3apypusTi 6op.
[6,20-23 6eT]napga HanjaBka WLWMapUHM - aBTOMaTaWTUpULW  6ab3n  caBonsiapu
(Myammonapu) anWtu6 ytunrad, [7,3 606]ga 3ca BaroHnapHuM TabMupnawiga onuné
bopvnaguraH naiBaHAaLl ULWMaPUHUHT MaTepuaniapy KypcatuaraH.

14-pacmpa tOMa10K KMCM/IapPHU HanaBka KunyBuM aBTOMaTUK KYPUIMACUHUHT CXeMacw
KypcaTunraH.




HannaBka >kapaéHn TYynMK aBTOMAT/allraH, MW4YM Basugacu [JeTanHW KypuiaMara
ypratuné, KypuiMaHu oprusmnb TyxtatmwaaH néopar.

15-pacmfa naiiBaHAnall Ba HamjaBKa WLWIapyW YKUTYBUM TOMOHWMAAH KypcaTu/raH
AETaIMHN BAPUAHTUHU ULLINAG YMKMLL NaiiBaHAMALL TYPlapyuHM TaCHU(W KYpcaTuraH.

[ .

14-pacwm. [eTannapHu KapboHaT-aHrMapua MyxuTuaa Hannaska Kunmiw
aBTOMaTUK YCKyHacu

1- BC-200 Typaaru cenennm TyFmpnarny; 2- kapoboHar-aHrnapua 6anioxu;
3- ras afIeKTPUCUTINYN; 4- Ta3 KYPUTTUUN; 5- peayKTop; 6- ra3Hu ropesnkara y3atyBun
pe3nHaIN LWNaHr ;7-MyHALWTYKAW ropenka ; 8-nansaH4nall CMMUHKN NaBaHA/1all Xonura
y3aTyBUM MeXaHWN3M; 9- CUM YpasiraH TYPHUKET;

10-ToKap-BUHTOpPE3 CTaHOIN; 11-3NeKTpropuTrnd; A-amnepmeTp; V-BoNTMeTp
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1. IliHM 6axkapull TapTnbu

Fenmaga

Crpnanqa

MARREHA WA ST ToMaHMERWHD

EAUNACM THNAH

Mavioon g 1oien FECHIFH TOMGIIAIFTL I

HHMCMNCHE

NwHWHTr 1-60cknunga Tanabanap YKUTyBuUM Tanabura GMHOaH naviBaHAnalwl Ba Hansjaska

WLWINapU TypnapuHu YpraHagm,

ypraHné ynkuLiagm.

WWHWHT

2-60cKmunga

BaroHnap

TabMUPNaLl

Aenocnaa

baxxapunaguraHnansBaHgiall Ba HaraaBKa ULLNAPUHKU YpraHuwwagm.
Nw 6yinya xmcobort:
a) YKNTYBUM TOMOHWAAH BepUAraH AeTan KWNMHaaUraH naiiBaHA/all Ba Hamiaska vLLnapy
TYFpUcuia TY/IMK Ba KOHKPET Mab/lyMOT/ap.
6) cxemacy KypcaTuiraH Xonja, naviBaHfall Ba Hanjaska uiapuHy MexaHusauusnall Ba
aBTOMATNALITUPULL BAPUAHTY;

B) UL TaCHU(MW.

Apabunétnap:

KN

MeXaHn3auuAanall Ba aBTOMaTNaAUTUPULL CXEMaJTaPUHN

3aBOAMaa

1. bonotuH M.M., OcuHoBckuiA J1.J1. ABTOMaTM3aUMs NPOU3BOACTBEHHbIX MPOLIECCOB
NPy U3roToBEHNN N peMOHTE BaroHoB. M., TpaHcnopT. 1989, 206 c.
2. TepewkuH J1.B., 3eneHuH W.I'. MexaHu3aumsa v aBToMaTn3aumsa Npou3BOLCTBEHHbLIX
NPOLLeCCOB NPV PEMOHTE NaccaXXMpPCKMx BaroHos. M.: TpaHcnopT, 1974, 286 c.




3. AntyxoB B.A., TpothmmeHko A.®P., 3eHknH A.C. MexaHu3auma 1 aBTomMaTu3aums
TEXHMYECKOro 06CNYXMNBaHNUA U PEMOHT MOABMXHOIO cocTaBa. M.: TpaHcnopT, 1989 r. 200
C.

4. benouepkosel, B.B., bosizHbI A.M. Manas mexaHu3aumsa 31eKTPOPEMOHTHbIX paborT.
M.: SHeprus, 1982, 104 c.

5. Kopones A.H. ABTOomaTmsauma n MexaHU3auuns NpPou3BOACTBEHHbLIX MPOLECCOB B
BaroHoM xo3saiicTee. M.: TpaHcnopT, 1966 r.

6. Anekcees B.[l., CopokuH I.3. PeMoHT BaroHos M.: TpaHcnopT, 1968 r.

7. KanawHukos B.N. n ap. PeMoHT BaroHoB M.: TpaHcnopT, 1986 T.

MyHaapmxa
KU L o e e e e e e e et e e e e e et e e et e e e e 3
Nel-nabopatopus nwn. “Mwnab l4|/||§ap|/|Lu YKapaéHNapHN aBToMaTnalTUPULL
Ba MexaHu3aumanawTMpuLL Bocutanapu ’ S |
No2-naboparopust uwm. “F Mn,u,mpaK >KycanapV|HV| KyTapVILIJ Ba HOBULL
NLLNAPUHU MEXAHUZALIMANALL ™. .. e et e et e et et e et et e e e eae e 15
No3-naboparopust UK. “PosiMknmn 6ykcanapHn EMOHTaXK Ba MOHTaX
NLLNAPUHU MEXAHUZALIMACK ..o et et e et e e et e e e e e eae e 22
No4-nabopatopus mwu. “INariBaHAnall Ba Hannaska ywiapuHu
MEXAHMZALIMATIALL 7. .. ettt e et et e et et e et et e et et et e e e 27

1210 1= 1o 29



MyLuappup:

Bocmara pywcat atungn  Laxmm 2 6.7 BytopTma Ne

Buummn: 60x84 1/16 Apagnm Hycxa

TowTMWTH 60cmaxoHacy. TOLKeHT, OAnnXbhKaeBa Kblyacy 1yii.



