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AKT COI'TACOBAHUA

METOIMYECKMX PeKOMEHIAUMIA 10 BbINOJHEHUI) MNPAKTHYECKUX Ppador 1o
mucuuiuinHe «TexHosoruyeckoe 000pyI0BaHue» JJsl CTYAEHTOB CIEeNMAJIbHOCTH
15.02.01 MoHTa’)k M TeXHHYECKasi IJKCIUIyaTalusi MPOMBIIIJIEHHOIO
odopynoBanuss (mo orpaciasiv) (0azoBasi MOATOTOBKAa), Ppa3padOTAHHBIX
npenogasaresaem 'BOY CIIO KOYpI'TK Opucrosoii T.B.

[IpencraBneHHbie METOAUYECKHE PEKOMEHJIAIIMM COCTaBJIEHBI B COOTBETCTBUU C

nporpamMmoit  yuyeOHoM  muciuiuinHbel  «TexHonorumdeckoe — 000pyIOBaHUEY,
pa3pabOTaHHONW Ha OCHOBAaHWU TPEOOBAHHWI K pe3yjbTaTaM OCBOCHHS MPOTPAMMBbI
MOJrOTOBKH CIEIMAJIMCTOB CPEAHETO 3BEHA U TPEOOBAaHUN K YMEHUSM M 3HAHUSIM T10
muciuiuinHe  «TexHonormdyeckoe obOopyaoBaHue» 1o crnenuainbHocTd 15.02.01
MoHTa)X W TEXHUYECKasl SKCIUTyaTalus MPOMBIILUICHHOTO 000pynoBaHus (1o
oTpaciisim) (6a3oBasi MOJATOTOBKA), COCTABICHHBIMU B COOTBETCTBUU C TPEOOBAHUSIMU
paboTtozaarenei Kk OyaylieMy CleHaInuCTy.

MeTtoauyeckue peKoOMEHIauu pa3zpadoTaHbl s 13 mpakTHdecKuxX paboT u
paccuuTaHbl Ha 28 ayIUTOPHBIX YacoB. B KaXaoM NPaKTHYECKOM 3aHSATUH
OomnpeJieNieHbl 3HAHUS U YMEHHUS CTYACHTOB, KOTOpble OyayT cHOpMHUPOBaHBI B
MPOLIECCE BBIMOJHEHUS paOOT U KOHTPOJIbHBIEC BOIIPOCHI ISl TIPOBEPKH.

Meroauyeckue pEKOMEHJAUUH COOTBETCTBYIOT YPOBHIO  IOJATOTOBKHU
BBIITYCKHUKOB  cpeaHero  npodeCCHOHAIIBHOTO  00pa3oBaHWs MO  JaHHOM
CHEIMAIbHOCTH, COCTaBJIEHBI B COOTBETCTBHHM C TpeOoBaHUSMHU paboromareneil K
OynyiieMy CHEIUAINCTY W MOTYT OBITh HCIHOJB30BaHbl JUIsl  MOJATOTOBKH
BBIITYCKHUKOB 110 crieruaibHOCTH 15.02.01 MoHTaxk 1 TeXHHYecKas dKCIUTyaTaius

MIPOMBIIIUIEHHOT0 000pynoBanus (1o oTpacisiM) (6a30Basi MOATOTOBKA).

TexXHUYECKU TUPEKTOP P.I'.JleBanba

3A0 «BMM-2




. MOACHUTEJIbBHAS 3AIIMCKA

Meroanueckue peKOMEHJAIMU 1O BBHIMOJHEHUIO TPAKTUYECKUX pPaboT 1o
yaeOHON mucnumuinHe «TexHomorndeckoe oOopymoBaHme» (0a3oBasi MOATOTOBKA)
npeaHa3HaueHbl Uis  oOywarommxcss 1o crnenuanbHocTH 15.02.01 MonTax wu
TEXHUYECKash JKCIUTyaTalMsi TPOMBIIUIEHHOTO 000pyaoBaHusa (10 OTpacysiM)
yIIIyOJI€HHON MOATOTOBKH.

[IpakTuueckue 3aHATH SBISIOTCS BAKHBIM AJIEMEHTOM YYEOHOU MUCHUILIUHEL B
MIPOLIECCE BBIMOJIHEHHS MPAKTHYECKUX padboT, 0OydaronIuecss CUCTEMATU3UPYIOT U
3aKPEIUISIIOT MOJIyYeHHbIE TEOPETHUECKUE 3HAHMSI, Pa3BUBAIOT MHTEIUIEKTYaJIbHbIE U
npodeccruoHanbHble YMEHHs, (POPMHUPYIOT DJJIEMEHTHl KOMIIETCHIIMH OymyIlIux
CHELUATICTOB.

MeToanueckne peKOMEHIAIMU MpeAHa3HAYEHBI I OPTaHU3aIlMN BBIMOJTHEHUS
MPAKTUYECKUX padOT MO yueOHON AUCHUILIUHE « TeXHOIOrnYecKoe 000py0BaHUEY.

[Iporpammoii  yueOHOM nucuMIUiHbl  «TexHonoruyeckoe 000PYIOBaHUE»
(6a3oBasi TMOATOTOBKA) MPEAYCMOTPEHO BBHIMIOJNIHEHHE 13 TmpakTUyecKux padoT,
HaIlpaBJICHHBIX HA (POPMHUPOBAHUE ITEMEHM OB C1EOYIOUAUX KOMNEMEHYUIL'

OK 1. ITornmaTh CyIIHOCTh U COIMAJIBHYIO 3HAYMMOCTh CBOEH Oymyteit nmpodeccun,
IIPOSIBJISITH K HEW YCTOWYMBBINA UHTEPEC.

OK 2. OpranuzoBbiBaThb COOCTBEHHYIO JI€SITEIBHOCTh, OMNPEACNSITh METOABl U
CIOCOOBI BBIMOJHEHUST MMPOPECCUOHANIBHBIX 33j1a4, OIEHNBATh X d()PEKTUBHOCTH U
KauyecTBO.

OK 3. Pemarp mnpoOjembl, OLEHMBATh PHUCKM M MPUHUMATH pEIICHUS B
HECTaHJAPTHBIX CUTYaIIHSIX.

OK 4. OcyiecTBisiTh MOUCK, aHAJIU3 M OIEHKY HMH(OpMaLUU, HEOOXOAUMOU s
MMOCTAHOBKA M pelieHus: NpodecCHOHATBHBIX 3a7ad, MPOPECCHOHATLHOTO W
JUYHOCTHOTO PA3BUTHUS.

OK 5. Hcnons3oBaTh WHPOPMAIIMOHHO — KOMMYHHUKAIIMOHHBIE TEXHOJOTUM JIJIs

COBEpIICHCTBOBAHUS B MPO(HECCHOHATEHOMN e TEIbHOCTH.
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OK 6. PabortaTh B KOJUIGKTMBE U KOMaHje, oOecleuuBaTh €€ CIUIOYEHHUE,
apekTuBHO  Oo0maThCcsl € KOJUIETaMH,  PYKOBOJCTBOM,  IOTPEOUTEIISIMHU.
OK 7. CtaBuTh 11€JIM, MOTUBUPOBATh AEATEIBLHOCTh MMOAYNHEHHBIX, OPraHU30BbIBATh
U KOHTPOJMPOBATH UX PabOTy C MPUHSATHEM Ha ceOsi OTBETCTBEHHOCTH 3a PE3yJIbTaT
BBITIOJIHEHHUS 3aJaHUMN.

[IK1.1 PykoBomuth paboTaMy, CBA3aHHBIMH C HPUMEHEHUEM TIPY30I0JIbEMHBIX
MEXaHU3MOB, TP MOHTAXKE U PEMOHTE MPOMBIIIUIEHHOT'O0 000PY10BaHHUS.

[1IK1.2 IIpoBoauTh KOHTPOJb PabOT MO MOHTaXKY U PEMOHTY HPOMBIIUIEHHOIO
000py10BaHUs C UCTIOJIb30BAHUEM KOHTPOJIbHO-U3MEPUTENIBHBIX TPUOOPOB.

I1K1.3 YyacTtBOBaTh B MyCKOHANAJA0YHBIX Pa0b0TaX M UCHBITAHUSIX MPOMBIILIEHHOTO
000pyI0BaHUs TOCIIE PEMOHTA U MOHTaXa.

[1K1.4 BpiOuparh MeTOABI BOCCTAHOBJICHUS AETaJell U y4yacTBOBAaTh B IIPOLIECCE UX
BOCCTAHOBJICHUSL.

[1IK1.5 CocTaBasiTh JOKYMEHTALMIO JJI IPOBEACHHS padOT MO MOHTAXXY U PEMOHTY
IPOMBILIEHHOTO 000pY10BaHUSI.

[1K2.1 Brei6upats JKCILIyaTallMUOHHO-CMa30YHbIE MaTepuabl pu
o0cy>KUBaHUHU 000pPYIOBAHMUS.

[1K2.2 Beibupath METOABI PETYIMPOBKH U HAKIAJAKU IPOMBIIIIEHHOTO
000pyI0BaHUs B 3aBUCUMOCTH OT BHEIIHUX (PaKTOPOB.

[1K2.3 VYwuactBoBaTh B paboTax MO YCTPAHCHHUIO HEIOCTAaTKOB, BBISBICHHBIX B
MpoILIeCcCe IKCIUTyaTalluy IPOMBIIINIEHHOTO 000PY10BaHUS.

[1K2.4 CocraBnarh ITOKYMEHTAIMIO I TPOBEACHUS pPabOT MO AKCILTyaTaruu
MIPOMBIIIJIEHHOTO 000pY10BaHUSI.

I1K3.1 YuacTBOBaTh B IJIAHUPOBAHUHU PAOOTHI CTPYKTYPHOTO TOAPA3ACICHUSI.

[1K3.2 YgacTtBoBaTh B OpraHu3anuu paboThl CTPYKTYPHOTO MOPA3ACIICHHUS.

[1K3.3 YuacTtBoBaTh B pyKOBOJCTBE PabOThI CTPYKTYPHOTO MOAPA3ICTICHUSI.

I1K3.4 VyacTBOBaTh B aHAJIM3E MpOIlECCa M PE3ylbTaTOB pabOThl MOApa3ACICHUS,

OIICHKH PKOHOMHYECKOU 3(PEKTUBHOCTH MPON3BOACTBEHHON NEATEIHHOCTH.



YMEHUUL:
- YUTATh KUHEMATHYECKUE CXEMBI,
-OIPEACIIATh MapaMeTpbl padOThl 00OPYIOBAHMS M €T0 TEXHUYECKUE BO3MOKHOCTH;
3HAHUL:
-  Ha3HaueHWe, 00JIacTb MPUMEHEHUs, YCTPOMCTBO, MPUHLHUIBI  PabOTHI
000py10BaHUS;
- TEXHUYECKHUE XapaKTEPUCTUKH U TEXHOJIOTMYECKAE BO3MOKHOCTH ITPOMBILIIEHHOTO
000py10BaHUS;

- HOPMBI JOIIYCTHMBIX HArpy30K O60pYIIOBaHI/I$I B IIPOICCCC SKCILIyaTalluu,

Onuncanue Kaxa0ro NPaKTHYECKOTO 3aHATHSA COIEPKUT HOMEP, HA3BaHHUE U LIEIb
paboThl, (opMHupyeMble B TPOLIECCE BBIIOJHEHUS 3a/JaHus 3HAHUS, YMEHUS,
TEOPETUYECKOE M3JI0KEHUE HEO0X0AUMOro martepuana (Ipu HEOOXOJUMOCTH -
IIpUMEPHl  BBINIOJIHEHUS 3aJlaHWii), BapUaHThl 3aJaHUM, OIKMCAHHE AJITOPUTMA
BBIMOJIHEHHUsT pabOThl U KOHTPOJIbHBIE BONPOCHI (C LIENBIO BBIIBUTH M YCTPAaHUTH

HEJI0YEThl B OCBOCHUU MaTepurana).

JIist moyyeHus: AOMOIHUTENbHOM, Oosee moApoOHOM MH(OpMAIMU IO OCHOBHBIM
BOIIPOCaM Y4eOHOW TUCUMUILIMHBI B KOHLIE METOAMYECKUX PEKOMEHIALNN MPUBEIECH
nepeyeHb MHPOPMAIIMOHHBIX UCTOYHHUKOB.

OT4eTsl CTYJIEHTOB MO MPAaKTUYECKHUM pabdoTaM JOJDKHBI COAEpKaTh HOMEp,
Ha3BaHME U IIeJIb pabOThbI, BHIMIOJHEHHBIC 3aJaHUSl MU WX PE3yJIbTaThl, OTBETHI HA
KOHTPOJIHBIE BOMPOCHI W BBIBOJBI MO TMpojeNaHHON pabore. TUTYNBHBIA JUCT

JOJDKEH ObITh 0()OpPMIIEH B COOTBETCTBUU C MIPUIIOKEHHUEM A.

II. IEPEYEHDB ITPAKTUYECKHUX PABOT

Ne

n/n Bun, HazBaHMeE U KpaTKOE CONEPKAHUE 3aJaHUS [Inanupyemsblie



qacChl Ha

BBITIOJIHEHUE
1. | [Ipaktuueckoe 3anstue Nel
«CocTtaBiieHHEe CXeMbl YCTpoiicTBa M paboTa Hacoca. 2
OcHOBHBIE TapaMeTpbl padOTHI HACOCA»
2. | [IpakTueckoe 3ansitue No2
«CocraBieHre cxembl pabOThl MNapoOBOM KOTEJIbHOMN
YCTaHOBKW 2
3. | Ilpaktrueckoe 3ansitue Ne3 «UTeHHe KMHEMAaTUYECKUX
CXEM» 2
4. | [Ipaktuueckoe 3ansitue Ned «Omnpenenenne
napaMeTpoB padOThl 000PYAOBAHUS 2
5. [Ilpaktuueckoe 3ansTue Ne 5 «CocTaBieHUE CXEMBbI
YCTPOMCTBA W NPUHIMI PabOTHI arjoMeparuoOHHOM 2
MaIlUHbDY
6. |[Ipaktnueckoe 3aHsiTHe Ne 6 «CoOCTaBIICHHE CXEMBI 2
YCTpOWCTBAa  JIOMEHHOM T€YM U ONPEIECIICHUE
napameTpoB ee paboThI»
7. (Ilpaktuueckoe 3aHsiTHe Ne 7 «CocTaBle€HUE CXEMBbI
YCTpOHCTBA OYHKEPHOM ICTaKaIbI» 2
8. [IIpaktnueckoe 3aHsaTHe Ne 8 «CocTaBlIeHHE CXEMBI 2
YCTPOMCTBAa 3achIlIHOTO ammapara W ONpeAcsieHue
napameTpoB padoThl 000PYAOBAHUS»
9 |lIpaktuueckoe 3anaTue No 9 «CocraBieHUE CXEMBbI 2
YCTPOMCTBA U MPUHLIMI paOOThI MbLICYTOBUTEICH)
10 |[ITpaktnueckoe 3ansitue Ne 10 «CocTaBlieHHE CXEMBI 2

YCTPOMCTBA U MIPUHIUI paOOThI AMEKTPOLYTOBON UM




11 |IIpaktnueckoe 3ansitue Ne 11 «CocrtaBieHue cxembl
ycTpoicTBa U mnpuHuun paborst MHJI3 pamuansHOTrO 2
THUTIA»

12 |[Ipaktiueckoe 3ansitue Ne 12 «CocraBieHuE CXEMBbI
000py10BaHUs TJIABHOM JIMHUM NIPOKATHOT'O CTaHa» 2

13 |[Ipaktuueckoe 3anstue Ne 13 «CocraBieHue
TE€XHOJIOTUH MOATOTOBKU U UCIIBITAHUS MAIIMH 4

Hroro: 28




1. METOAUKA BBIIIOJTHEHUA 3AJAHUSA
INPAKTHYECKAS PABOTA Nel

Ha3panue mpaktuuyeckoro 3ansatusi. (COCTaBIICHHE CXEMbl YCTPOWCTBA U
pabota Hacoca. OCHOBHBIC TTapaMeTPhl pabOTHI HAcoCa.

Heab padorbi: PopMUPOBaHHE YMEHHI IO COCTABIEHUIO CXEMbI YCTPOKCTBA
MOPIIHEBOTO HACOCa U OMPEACIICHUIO MPUHITUIIA €r0 pabOTHI.

YMEHHUS:
- OTIPENIENATh apaMeTpbl paboThl 00OPYAOBAHUS U €r0 TEXHUUYECKUE BO3ZMOXKHOCTH;

3HAHMA (aKTyalu3aIus):
- Ha3HaudeHHe, 00JIaCTh MPUMEHEHUS, YCTPONUCTBO, MPUHLUI PAOOTHI 000PYAOBAHMS;
- TEXHUYECKHUE XapaKTEPUCTUKH U TEXHOJIOTMYECKHUE BO3MOKHOCTH IIPOMBIIIIEHHOTO
000pynoBaHUs;
- HOPMBI JJOYCTUMBIX Harpy30k o0OpyZ0BaHUs B MPOLIECCE IKCILTyaTaluu;

Teoperuueckuii MmaTepuaJl

HacocamMu Ha3bpIBaloTCs MalIMHBI NpEIHAa3HAUYCHHbIE [UJIS CO3JIaHUsA TOTOKA
(mepemMereHus ) KuaKoCTeN.

Hacocel mpuMeHSIOT BO BCEX OTpaciigX MNpPOMBIINIIEHHOCTH. OHU  HaxonsT
MIPUMEHEHUE HE TOJIBKO KaK CaMOCTOSATENbHbIE MAlIWHBI WM arperarbl, HO U Kak
y3J7bl CIIOKHBIX MAaIIMH M YCTAaHOBOK: CTaHKOB, 3HEPIeTHYECKUX YCTPOWCTB,
TPAHCHIOPTHBIX MAIIUH U T.JI.

PaccMoTpum yCTpOMCTBO M NMPUHUMI AEHCTBUS HACOCOB HA MPUMEPE MOPIIHEBBIX
HAaCOCOB.

PaboTa mopiiHeBOro Hacoca OCHOBaHa Ha MPHUHIUIE BbITeCHEHUs. OCHOBHBIMU
pabounMu opraHamMu TMOPITHEBOTO Hacoca (pucyHOK l.1a) SBISIIOTCA: TMIUHADP U
nopuieHb. [lopmiens mnepemeniaeTcss B UWIUMHAPE B BO3BPATHO-TIOCTYNATEIHHOM
JBUKEHUU.

B numnuHgpe nepemMemaercss IOPLIEHb, KECTKO COECIWHEHHBIM CO IITOKOM,



SBIIIIOIIAMCSL  MCTIOJTHUTENIBHON YacThi0 MPHUBOJHOTO KPHUBOIIUITHO-IIATYHHOTO
MEXaHHU3Ma.

[Ipu xome mOpITHS «BOPaBO» IMOJNE3HBIM 00bEM IWIMHApPA, T. €. 00BEM,
3aIOHSIOIIUNACS JKUIKOCTHIO, YBEIUYMBACTCS, BCIICICTBUE YEro, JAaBICHUE B HEM
yMeHbIaeTcsl. BcacwhiBaromuil KiamaH TPU ATOM TMOJAHUMACTCS, XUIKOCTh IO
JIEHCTBHEM BHEITHETO JABJICHUS HA €€ TTIOBEPXHOCTH, YaIlle BCETO MO aTMOCHEPHBIM
JaBICHUEM, BXOIWT B IWIMHIP Yepe3 COCYH, OTKPBITHIM OOpaTHBIN KJIalaH W
BCACBIBAIOIIIYIO TPYOY.

[Ipu xome TOpIIHA «BJIEBO» JKHUJIKOCTb, paHee BONIEANIAs B IWJIMHJID,
BBITAIKMBACTCA JIBIDKYIIUMCS TOpITHEM. JlaBlieHHe B IMJIMHIPE HAacoca MPU 3TOM
MTOBBINIACTCS, BCACHIBAIOIINNA KJIAllaH 3aKphIBACTCS, @ HATHETATEIbHBIA TTOTHUMACTCS
M JKUJKOCTh M3 IWJIMHApPA IMOCTyMaeT B HarHeraTedabHbIM TpyOorpoBoa. [logaua
KUJIKOCTH B HaTHETATEIBHBIA TPYOOIIPOBOT MTPOUCXOAUT BCIICACTBUE BEITCCHEHUS U3

HWJIMHIPA ABKYIIUMCS MIOPLIIHEM MPEIBAPUTEIIBHO 3aCOCAHHOM KUIKOCTH.
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Pucynox 1.1 - cxeMbl Hacoca ¢ TUCKOBBIM TOPIIHEM (@), TUIYHXEPHOTO Hacoca

(0).

Pucynok 1.1 a:l-cocyH, 2-o0OpatHblii kjamaH, 3-BcachlBatomias TpyoOa, 4-

BCaCBIBAIOIIINHI KJIaIlaH, 5-HarHeTaTeJIbLHBIN KJIaIlaH, 6-HarHeTaTeJILHBIN

TpyOONpoBOA, 7-NOPLIEHD, 8-UUIUHAP, 9-1IITOK.
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Pucynoxk 1.1 6: 1-mutynxkep, 2-caJbHUK

Knaccudukanys nOpuIHEBBIX HACOCOB IPOU3BOAMUTCS B 3aBUCUMOCTH OT HX
KOHCTPYKTUBHBIX OCOOCHHOCTEN U TEXHOJIOTMYECKOTO HA3HAYEHUS.

B mnepByro ouepenp MOpLIHEBbIE HACOCHI KIACCU(PUIUPYIOTCS IO KpPaTHOCTU
NEUCTBUSA, 0] KOTOPOH IMMOHUMAIOT YHCIIO MOPLUUN KUAKOCTH, IT0JJABAEMBIX HACOCOM
B HarHETaTeIbHBIN TPyOOIPOBO/ 32 OAUH 000POT KPUBOLIUITHOTO Baja.

B npOMBINUIEHHOCTH NPHUMEHSIOT HACOCHI OJMHAPHOIO, IBOMHOIO, TPOMHOIO U
yeTBepHOro JeictBus. KpaTHocTh neiicTBUsi Oosee 4YeThlpeX B MPAKTHKE HE
IPUMEHSETCS BCIEACTBUE CIIOKHOCTH KOHCTPYKIIUU.

[To pacnonoxeHW0 LMIMHAPOB MOPLIHEBBIE HACOCHI Yallleé BCErO0 OBIBAIOT
TOpU3OHTaJbHBIE W  BepTUKaibHble. [lo KOHCTpykumu paboyero oprasa,
BBITECHSAIOILIETO KUAKOCTh U3 IWJIMHAPA, TOPIIHEBBIE HACOCHI OBIBAIOT C JUCKOBBIM
MOPILHEM U TUTYHXEPHBIE.

[lopuienp Hacoca (pucyHok 1.2a) umeeT BUJ JMCKa, YIUIOTHEHHE KOTOPOrO B
LWIMHAPE OCYLIECTBISIETCS C IOMOIIBI CHENUANIBHBIX MPYKUHALIMX Pa3pe3aHHbIX
METaJUIMYECKHX, Yallle BCEr0 YyI'YHHBIX, KoJiell. TiarenbHoe yIIOTHEHUE TUCKOBOTO
HOPIIHS B IMJIUHAPE MOKET OBITh OCYILIECTBICHO TAKKE C MOMOILBIO PE3NHOBBIX WIN
KOXKaHbIX MaHXeT (pucyHok 1.20). g BBITECHEHHS >XKUIKOCTU W3 LMJIWHIPOB

MOPILIHEBBIX HACOCOB MPUMEHSIOTCS TAKXKE MIIYHXepbl (pUcyHOK 1.2B).

Pucynox 1.2 - cxembl ycTpoiCTBa MOPITHEN: a-AUCKOBBIN MOPIICHB, O-TMCKOBBII

MOPUIEHb C MAHKETOM, B-TLTYHXKED.
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Hacocel ¢ AMCKOBBIMU MOPUIHSIMHU MPUMEHSIIOTCS TIPU TEPEKAyKe MAJIOBSI3KHX
HE3arpsi3HEHHBIX JKUAKOCTEH. s mMepekaukud BS3KUX, a TaKke 3arpsi3HEHHBIX
KUJIKOCTEW M CYCIEH3UM MPUMEHSIOTCS HCKIIOYUTEIBHO TUIYHXKEPHBIE HACOCHI
(pucynok 1.16).

BcacbiBaHne KMAKOCTM B LWIMHAP HACOCAa MPOUCXOAUT TPHU JIBUKCHUU
TyH»)kepa BBepX. [Ipu 3TOM BcachIBarolmyil KJIanaH MOJHUMAETCS, U KUAKOCTh MOJ
JNECUCTBUEM BHEIIIHErO0 JABJICHUS BXOJIWUT B LWJIMHAP Hacoca. [Ipu Bo3BpaTHOM
JIBWKEHUM TUTYH)KEpA BHU3 KJIAllaH MPUKUMAETCS K CBOEMY THE3/y, 3aKpbIBas €ro, a
HArHETATEIbHBIM KJIAMIAH OTKPBIBACTCS, NPOIYCKAas BBITECHIEMYK) H3 IHJIMHIPA
KUJKOCTh B HarHETaTeIbHBINH TPYOOIIPOBOI.

[Inynxep Hacoca B paboTe CONMPHUKACACTCS TOJBKO C JJIEMEHTAMM CajlbHUKA,
VIUIOTHSAIOIIUMHU TUTYHXXEpP B HUIUHApPE. llpr 3TOM TIIATEIBHOCTh YIUIOTHEHUS
JIOCTUTACTCSI  COKMMAeMOM  CaJIbHUKOBBIM  CTAaKaHOM  CajJbHOM  HAOWBKOMH,
YMEHBIIAKIIECH TPEHUE W H3HOC COINPHUKACAIOIINXCS NOBEPXHOCTEN. Bcenencrtrue
3TOr0 UWIMHAP TUIYHXEPHOTO HAcOCa HE HW3HAIIMBACTCA, a CIYXUT TOJBKO
€MKOCTBIO, 3aIOJHIEMOM M OMNOPOKHSIEMOW B 3aBUCHUMOCTH OT HalpaBIICHUS
JIBUKECHUS TUTYHXKEpa.

B HekoTOpbhIX OTpacisix MNPOMBIIUIEHHOCTH 0C000€ 3HaYeHUE HMEET IUIaBHOE
peryivpoBaHue ToJaud HacocoB. Haumbonee ynadyHo Takoe peryjaupoBaHUe
MIPOU3BOJAUTCS, €CJIM MTPUBOJ] HACOCA OCYIIECTBIACTCS HEMOCPEACTBEHHO OT MAPOBOM
MamuHbl. [103TOMYy 31€Ch NMPUMEHSAIOTCS HACOCHI, MMOPIIHA KOTOPBIX HAXOIATCS Ha
OJHHUX INTOKAX C MAapOBBIMHM MalllMHAMHW. TakWe HAcOChl HA3bIBAIOTCA HACOCAMU
PAMOTO JIEUCTBHUSL.

B npoMBIIIJIEHHOCTH MPUMEHSIIOTCS TaKKe MEMOpPaHHBIC HACOCHI JIJIsI MEPEKAYKU
arpeCcCHUBHBIX KUJIKOCTEW, HAPUMEP, KUCIOT U BO BCEX JAPYIHUX CIydasx, Koria
nepeKauyrBaeMasi KUJIKOCTh HE JIOJKHA HEMOCPEACTBEHHO COIPUKACATHCA C
HAJIUHAPOM U TIEPEMENIAIOIIMMCS B HEM MTOPIITHEM WM TUTYH)XKEPOM Hacoca.

ba3oBblli NOpPUHIMIL, 3aJ0KEHHBIW B KOHCTPYKLUMH IIOPIIHEBBIX HACOCOB,
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MO3BOJISIET HCIOJIB30BaTh 3TH HACOCHI B IMUPOKOM JHANa3oHe JaBJICHUH (p 10
100MIla) u momau (Q mo 16 M3/ yac.) mpu MakCHMalbHONH YHH(HKALUH Y3JI0B,
BCIIOMOTATEeNIbHOTO ~ 000pyJIoBaHMs W  TNpuOOpoB. B psAme  KOHCTpyKUMiA
IPeIyCMOTPEHO OECCTYIeHYaToe PEryIMpOBaHKe BO BceM auamna3oHe mojad (ot 0 1o
100%).

OCHOBHBIMHU TEXHHUUYECKHUMH XapaKTEPUCTUKAMH HACOCOB SIBIISTFOTCS:
- I0Ja4a Hacoca — 0OBEM JKMIKOCTH MOAAaBAEMOIl HACOCOM B eMHHMIIE BpeMeHu(M>/c,
M3/uac, momycKaercs J/C) MM MaccoBas Mojada — Macca XKUIKOCTH I10JaBacMOE B
€IMHUITY BpeMEHH(KT/C, Kr/4ac).
- nanenue (Mlla, xI1a, krc/cM?) nimm Hanop (M CToJI0a epeKaunBaeMOM KHUIKOCTH)
- MOIIIHOCTh HAacoca - MOUIIHOCTH NoTpediisiemas HacocoM (BT, kBT)
- koabdumment mnonesHoro naeiictBus (KIIJ[) — ompenensercas mo OTHOUICHUIO
MOJIE3HON MOITHOCTH K MOIITHOCTH HACOCA MJIM HACOCHOTO arperara.

3ananue
CocTaBUTh CXeMy YCTPOWCTBA MOPITHEBBIX HACOCOB, YKa3aTh MPUHIIUI Pa0OTHI U

OCHOBHBIC ITapaMETpPbl HACOCOB.

Xoa padoTbi
1. Vka3aTh Ha3HaYEHUE HACOCOB.
2. BBIMOTHUTH cXeMy HACOCOB C IMCKOBBIM MOPIITHEM U IUTYH)XEPHOTO, U YKa3aTh UX
YCTPOWCTBO.
3. Yka3zarh mpuHIUI pabOThl HACOCOB.
4. BBINOJHUTB CXEMBbI HOPIIHEN Pa3HBIX TUIIOB.
5. YKazaTh HOPMBI IOMYCTUMBIX HAarpy30K MOPIITHEBBIX HACOCOB.
6. VYkazaTb TEXHUYECKHE XapPAKTEPUCTUKH M TEXHOJOTUYECKUE BO3MOKHOCTHU
MOPIITHEBBIX HACOCOB.
7. Cnenatb BBIBOJ O COCTABJICHUH CXEMbI YCTPOIMCTBA U pabOThI HACOCOB.

KoHTpoJbHbIE BONIPOCHI
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1. Ha yem ocHOBaHa Kki1accu(puKaius MOPIIHEBBIX HACOCOB?
2. Kaxko#t kpaTHOCTH JIeHCTBHSI ObIBAIOT MOPIIHEBBIE HACOCHI?

3. Kaxkwue ermie cymecTByIOT pa3HOBHIHOCTH TIOPITHEBBIX HACOCOB?

MMPAKTUYECKASA PABOTA Ne 2

Ha3panue pabGorei: CocTaBieHHE CXEMbl pabOThl MAapOBOH KOTEJIBHOM

YCTaHOBKH.
Hean: @dopmupoBaHWE yMEHUH IO COCTABJICHHUIO CXEMbl pabOThl IMapOBOM
KOTEJIbHOW YCTaHOBKH.
YMEHUS:
- OTIPENIENATh NapaMeTpbl pabOThl 00OPYAOBAHUS U €r0 TEXHUUECKUE BO3ZMOXKHOCTH;
3HAHMA (AKTyaIu3arus):
- Ha3Ha4YeHHe, 00JIaCTh MPUMEHEHHUS, YCTPONUCTBO, MPUHLIUI PAOOTHI 000PYAOBaHMUS;
- TEXHUYECKHUE XapaKTEPUCTUKHU U TEXHOJIOTMYECKNE BO3MOKHOCTH ITPOMBILIUIEHHOTO
000pynoBaHus;
- HOPMBI JIONyCTUMBIX Harpy30K 000Opy10BaHUs B MPOLIECCE IKCILTyaTalllu;
Teopernuecknii MmaTepuaJ:

KorenpHas ycTaHOBKA MpeACTaBIIAET COO0N KOMIUIEKC YCTPOUCTB, pa3MEUIEHHBIX B
CHELMaJIbHBIX TOMEUICHUSIX U CIYXaIlIUX JJIs MPeo0pa3oBaHusl XUMUUECKON SHEprun
TOIUIMBA B TEIUIOBYIO SHEPrUI0 Mapa WiIu Topsiueid Boabl. OCHOBHBIE 3JIEMEHTHI
KOTEJIBHOW YCTAHOBKM — KOTEN, TOIMOYHOE YCTPOMCTBO (TONKA), MUTATEIbHBIE U
TATOLYThEBBIE YCTPOICTBA.

Koren — tennooOMeHHOE yCTpOMCTBO, B KOTOPOM TEIJIO OT TOpSAYUX MPOTYKTOB
rOpeHusl TOIUIMBA MepenaeTcss BoAe. B pesyabTaTe 3TOro B MapoBbIX KOTJIAX BOJA
NpeBpalllaeTcss B Tap, a B BOJOTPEHHBIX KOTIax HarpeBaercs 10 TpeOyemoit
TEMIEPaTyphl.

TonoyHoe yCTpPOWMCTBO CIIYKMT Ui COKUTAHMS TOIUIMBA W IIPEBpALIEHUS €T0
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XUMHUYECKOM SHEPTUHU B TEIUIO HATPETHIX T'a30B.

[TuTaTenbHble YCTPONCTBA (HACOCHI, MHKEKTOPHI) MpEIHA3HAYEHbI I MOJa4yH
BOJIbI B KOTEN.

TsarogyTbeBoe YCTPOWCTBO COCTOMT M3 JYTHEBBIX BEHTUJISITOPOB, CHUCTEMbI
ra3oBO3/yXOBOJOB, JBIMOCOCOB U JBIMOBOH TpyObl, C TOMOIIBIO KOTOPBIX
o0ecrieunBaloTCs Mojaya He0OXOAMMOTO KOJIMYECTBA BO3AYyXa B TOINKY U JIBUKCHHE
POJYKTOB CTrOpaHUs IO Ta30X0JaM KOTJa, a TakkKe yAalleHhe ux B armocdepy.
[IpotyKThl cropanusi, mepeMeniasch Mo ra30Xo/aM U COMPHUKACAsACh C MOBEPXHOCTHIO
Harpesa, IepearoT TEIIO0 BOJE.

Jnsa obecriedenus Ooyiee SKOHOMUYHON pPabOThI COBPEMEHHBIE KOTEJIbHBIE
YCTAaHOBKM HMMEIOT BCIIOMOTaTEeNbHBIE JJIEMEHTHI: BOJSHOM 5SKOHOMan3ep U
BO3/lyXOIIOIOTPEBATEIND, CIYKAIME COOTBETCTBEHHO ULl IOJOTPEBA BOBI U BO3/1yXa;
YCTPOMCTBA JJI MOJIaY TOIUIMBA M YAAJIECHHS 30J1bl, AJI1 OYUCTKH JIBIMOBBIX a30B U
MUTATEIbHOM BOJIbI; MPUOOPHI TEIJIOBOIO KOHTPOJSI U CPEICTBAa aBTOMATHU3AlUH,
o0ecrnieunBarole HOPMAJIbHYIO U Oecriepe0oitHy 0 paboTy BCeX 3BEHbEB KOTEJIbHOM.

B 3aBHCHMMOCTM OT TOro, Jjisi KakoOd LW HCIOJb3YeTCs TEIIOBas SHEpPTrus,
KOTEJIbHBIE TTOIPA3JEIISIIOTCS HA SHEPIETUYECKUE, OTOMUTEIBHO-TIPON3BOACTBEHHBIE U
OTONUTENbHBIE.

DHepreTuyeckue KOTENIbHbIE CHA0XaloT MapoM IapOCHJIOBbIE YCTAHOBKH,
BbIpAa0ATHIBAIOIINE 3JIEKTPOIHEPTHIO, U OOBIYHO BXOJAT B KOMIUIEKC 3JIEKTPUYECKON
ctaHiui.  OTONUTENBHO-IPOU3BOJICTBEHHBIE  KOTEJIbHBIE  COOPY)KAIOTCS ~ Ha
MPOMBILUICHHBIX TMPEANPHUATHSIX M OOECHEeUMBAIOT TEIIOBOM HSHEPrueil CHCTEMBI
OTOIUICHUSI U BEHTWJISILIUHM, TOPSIYErO BOJOCHAOKEHUS 3[aHUN U TEXHOJOTHYECKHE
IpOLECChl MPOU3BOJACTBA. OTONMUTENbHBIE KOTEJIbHBIE MTPEIHA3HAYAIOTCS IS TEX Ke
1esel, Ho 00CITyKUBAIOT JKUJIbIE M 001eCTBEHHbIE 3AaHus. OHU IeITCA Ha OTACIIBHO
CTOSIIKE, COJIOKUPOBAHHBIE, T.€. IPUMBIKAIOIINE K IPYTUM 3/IaHUSM, U BCTPOCHHbBIC B
3naHusa. B mocnenHee BpeMsi Bce 4Yallle CTPOSAT OTIEIBHO CTOSIIHE YKPYIHEHHBIE

KOTEJIbHBIE C pPAacyeToM Ha OOCHy>KMBAaHUE TPYMIbl 3JaHUM, KUIOTO KBapTana,
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MHKpPOpaoOHa.

KorenpHble Majoli MOIIHOCTH (MHIMBUIyaJbHbIE M HEOOJBIIKNE TPYIMIOBHIE)
OOBIYHO COCTOAT W3 KOTJOB, LMPKYJIALMOHHBIX M TOAMNHTOYHBIX HAaCcOCOB U
TATOJYTHEBBIX YCTPOMCTB. B 3aBuCMMOCTH OT 3TOro 00OpYyIOBaHHS B OCHOBHOM
ONPEAEISAIOTCS Pa3MEPBI MOMENIEHUN KOTEIBHOM.

KotenpHbIe cpemHeit u 00IbION MOMHOCTH — 3,5 MBT u BBIIIE - OTIHYAIOTCS
CIIOHOCTBbIO  O0OpY/IOBaHHSI U COCTAaBOM  CIIy)KEOHO-OBITOBBIX  MOMEIIECHUMH.
OOBEMHO-TUIAHUPOBOYHBIE PEIICHUS 3TUX KOTENbHBIX JOJDKHBI YAOBIETBOPSTH
TpeboBaHusAM CaHUTapHBIX HOPM IMPOEKTUPOBAHUS MPOMBILIUICHHBIX MHPEANpPUATHI
(CH 245—71), CHull II-M.2-72 u 11-35-76.

KoTenbHble YCTAHOBKM B 3aBUCUMOCTHU OT XapakKTepa MOTpeOUTeneil pa3aessaroTcs
Ha DHEPreTUYECKHUE, MPOU3BOACTBEHHO-OTONUTENbHBIE U OTONUTENbHBIE. [lo BUOy
BbIPA0ATHIBAEMOTr0 TEIIOHOCUTENSI OHU JIENSATCS Ha MapOBbIe (1Sl BBIPAOOTKH MMapa) U
BOJOTPEUHBIE (JIJ151 BBIPAOOTKH ropsyeii BOJIbI).

DHepreTUyecKre KOTelIbHbIE YCTAHOBKH BhIpaOaThIBAIOT Map AJIsl IAPOBbIX TYpOUH
Ha TEIUIOBBIX OAJIEKTPOCTAHIMAX. Takue KOTEeNbHbIE OOOPYIYIOT, KaK MpaBHIIO,
KOTJIoarperaTaMu OOJIBIIOW M CpeAHEW MOIIHOCTH, KOTOpbIEe BbIpAaOATHIBAIOT Map
MOBBIIIEHHBIX TAPAMETPOB.

[Ipon3BOICTBEHHO-OTOMUTENBHBIE KOTEJbHbIE YCTAaHOBKH (OOBIYHO MapOBbHIC)
BbIpAa0ATHIBAIOT Map HE TOJBKO JJIsi MPOU3BOACTBEHHBIX HYXI, HO M s Lenel
OTOIUICHMSI, BEHTUJISILIMU U TOPSIYETO BOJOCHAOKEHHUSI.

OTtonurenpHble KOTENbHBIE YCTAHOBKH (B OCHOBHOM BOJIOIPEHHBIE, HO OHU MOTYT
ObITh W TAapOBBIMH) TIpEJHA3HAUYEHBl MJIi OOCIY)KMBAaHUS CHUCTEM OTOIUICHHUS
POU3BOJICTBEHHBIX U KHUJIBIX TOMEIICHU.

B 3aBucumoctu OT Macmraba TEIUIOCHAOXKEHHsS OTONMHUTENbHbIE KOTEIbHbIC
pa3aeNsitoTCsl Ha MECTHbIE (MHIUBUIyalIbHbIE), TPYIIIIOBBIE U PalOHHBIE.

MecTHbIe KOTeNIbHbIE 0OBIYHO OOOPYAYIOT BOAOIPEUHBIMU KOTJIAMU C HarpeBOM

BOABI 10 Temmeparypsl He Oonee 115°C wnm mapoBbIMH KOTJIAMH C PabOUUM
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nasienreMm 10 70 klla. Takue koTenbHbIE MpeAHA3HAYEHBI JIJIsi CHAOXKEHUS TEIIOM
OJIHOTO WJIM HECKOJIBKUX 3JaHUMN.

Ha pucynke 2.1 mnpeacrtaBieHa cxema KOTEJIbHOM YCTaHOBKM C TapOBBIMHU
KOTJIaMU. Y CTAHOBKA COCTOMT M3 MApOBOT0 KOTia (4), KOTOphI MMeeT aBa OapabaHa
— BEpXHUH W HWKHHUA. bapaGaHbl cOeTUHEHBI MEXIYy COOOM TpeMs MydykamH Tpyo,
oOpa3yronmx MOBEpXHOCTh HarpeBa komia. [Ipum pabore koTia HWKHHA Oapaban
3aII0JIHEH BOJOM, BEPXHUM — B HIXKHEW YaCcTH BOJOM, @ B BEPXHEW — HACBIIICHHBIM
BOJISIHBIM TTapoM. B HIKHEH YacTH KOTJIa pacrosiokeHa Tomnka (2) ¢ MeXaHHYeCKO
KOJIOCHUKOBOW PELIETKOM VISl CHKUTAHUSI TBEPJOTO TOIUIMBA. [Ipu CxKUTaHUU KUIAKOTO
WM Ta3000pa3HOr0 TOIUIMBA BMECTO PEIIETKH YCTAHABIMBAIOT (POPCYHKU WM
TOPEJIKK, YE€pe3 KOTOPhIE TOILUIMBO BMECTE C BO3AYyXOM MOAaeTcss B TOmnKy. Korten
OTpaHUYEH KUPIMUYHBIMU CTEHAMU - OOMYpPOBKOH.

Pabounii mpoiiecc B KOTEIBHOM MPOTEKAET CIEAYIOMMM oOpa3oM. TOIIMBO U3
TOIUIMBHOIO CKJIaja MOJAeTCsl TPAHCIOPTEPOM B OYHKEp, OTKYJa OHO IMOCTYMaeT Ha
KOJIOCHUKOBYIO PELIETKY TONKH, TJe cropaer. B pe3ynbrare TOpeHHs] TOIUIMBA

00pa3yroTcs AIMOBBIE a3bl — FOPSYME MPOAYKTHI CTOPAHHUSL.
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Pucynok 2.1 — Cxema mnapoBOil KOTEJIbHOM YyCTaHOBKH: 1-Hacoc, 2-Tomka, 3-
naporeperpeBareb, 4-mapoBoil KOTeNl, S-3KoHOMaii3ep, 6-BO31yX0IoA0rpeBareb, 7-
IBIMOBAs TpyOa, 8-IbIMOCOC, 9-BEHTUIIATOP B BO3yXOIMOAOTPEBATEIb.

JIpIMOBbIE Ta3bl M3 TONKMU IOCTYMAlOT B Ta30XOJbl KOTIA, OOpasyemble
O0OMYpPOBKOM W CHEITHAIBHBIMU TEPETOPOIKAMH, YCTAHOBJICHHBIMHU B ITy4YKax TpPYyO.
[Mpu nBWOKEHWUHM Ta3bl OMBIBAIOT Iy4KH TPyO KOTIa W maporeperpeBatens (3),
HPOXOJAT uepe3 skoHomaizep (5) u BoszmyxomomorpeBatens (6), rie OHM TaKXKe
OXJIAKIAI0TCS BCJICACTBHE TIEpeIadyl TeIjla BOJE, TOCTYNAIOIIEH B KOTEN, H BO3IYXY,
[10/IaBa€MOMY B TOMKY. 3aTEM 3HAYUTEIBHO OXJIAXKJICHHBIC JBIMOBBIE Ta3bl MPH
noMoInu apiMococa (5) ymamstores depe3 abIMOBYIO TpyOy (7) B armocdepy.
JIpIMOBBIE Ta3bl OT KOTJa MOTYT OTBOAWUTHCS M 0€3 JBIMOCOCA TOJ] JICHCTBHEM
€CTECTBEHHOM TATH, CO3/1aBaeMOM JIBIMOBOI TPyOOii.

Bona u3 uctounnka BOJOCHAOXKEHUS TI0 MATATEILHOMY TPYOOIIPOBOTY MOJACTCS
HacocoM (1) B BOJISIHO# 3KOHOMaIi3ep, OTKY/1a IOCIC IMMOA0IPEBa IMOCTYIMACT B BEPXHUM
Oapaban kotrna. 3amojgHeHWe OapabaHa KoTja BOJOW KOHTPOIHPYETCS 10
BOJIOYKa3aTeJIbHOMY CTEKJTy, YCTAHOBJIEHHOMY Ha OapalaHe.

N3 BepxHero GapabaHa KOTJa Boja MO TpyOam OmycKaeTcs B HUKHHM OapalaH,
OTKyJa IO JICBOMY IMYyYKy TpyO OHa CHOBa MOJHUMAETCs B BepxHUi Oapadan. [Ipu
ATOM BOJIa UCTIAPSAETCS, @ 00pa3yIOIINICS TTap COOMpPAETCS B BEPXHEH YaCTH BEPXHETO
Oapabana. 3aTem map TMOCTymaeT B mapomeperperareib (3), rie 3a cyeT Teria
JTBIMOBBIX Ta30B OH MOJTHOCTBIO MTOICYIITUBACTCS, U TEMITepaTypa ero IMOBBIIIACTCS.

W3 mapomeperpeBatenss map MOCTYMAeT B TJIABHBIA MApPOMPOBOA M OTTylIa K
MOTPEOUTENIO0, a TOCJE WCIOJIb30BAaHUS KOHJIEHCUPYETCS M B BUJE TOpPSYEH BOJIBI
(KoHJEHCaTa) BO3BpaIllaeTCsa 0OPaTHO B KOTEJIBHYIO.

[ToTepu KoHIEHCaTa y MOTPEOUTENST BOCIIOHSIOTCS BOJOW M3 BOIOIMPOBOJIA WITH
U3 IPYTUMX WCTOYHHUKOB BoJOoCHaOXeHus. [lepen momadueli B KOTen BOMY MOIBEPTarOT
COOTBETCTBYIOIIIEH 00padoTKe.

Boznyx, HeoOX0MuMBIN 111 TOPEHHsI TOIUIMBA, 3a0MpaeTCsl, Kak MpPaBUJIO, BBEPXY
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TIOMEIIEHUS KOTEJIBHOM M TofaeTcsi BEHTHIATOpOoM (9) B BO3yXONO0TpeBaTEIb, TIC
OH TIOJIOTPEBAETCS M 3aTE€M HaIpaBisieTCss B TONKY. B KOTenbHBIX HEOOJBIION
MOIIHOCTH BO3/yXOIOAOTPEBATEIM OOBIYHO OTCYTCTBYIOT, W XOJOIHBIA BO3AYyX B
TONIKY MOAAETCS WU BEHTWISATOPOM, WM 32 CUET Pa3pEkKEHUS B TOMKE, CO3/1aBAEMOTO
I6IMOBOW TpyOoiil. KoTenbHblE yCTaHOBKHM OOOPYIYIOT BOJOMOATOTOBUTEIBHBIMU
YCTPOMCTBaMHU (Ha CXEME HE IMOKa3aHbl), KOHTPOJIbHO-U3MEPUTEIBHBIMUA PUOOpaMU
U COOTBETCTBYIOIIMMM CPEACTBAMHM aBTOMAaTH3allUM, YTO OOECleunBaeT uX
OecniepeOOlHYI0 U HAJICKHYIO SKCIUTyaTallHIo.
[TapameTphl Ieperperoro rnapa XapakTepu3yrTCsl €ro 1aBJICHUEM U TEMIIEpaTypoil
B BBIXOJHOM  KOJUIEKTOpPE  HaponeperpeBaTesid.  YCTaHABIMBAEMbIE  Ha
AIEKTPOCTAHIUAX KOTJIbl Pa3MyaloT Mo JaBiieHuto: Bbicokoro (10 m 14 Mlla) u
cBepxkpuruyeckoro (25,5 Mlla). [Tapossie koTibl gaBienuem 14 Mlla u Bbiie, Kak
MIPaBUJIO, BHIMOJHSIOT C BTOPUYHBIM [IEPETPEBOM Mapa.
Knaccudukanuss  cTallMOHapHBIX  DHEPreTHYECKUX  IMApPOBBIX  KOTJIOB IO

nmapaMmeTpaM NeperpeToro napa npuseaeHa Tadmure 2.1,

Ta6muma 2.1.
Knaccugukauns no Oasnedne | Oaene- | TemnepaTtypa neperpetoro | TeMnepa- HomMuHansHanA
OABNEHWKD M THN Ha BbIXOae HWe B napa c Typa naponpox3Bo-
KoTna M3 KoTna Gapaga- nUTaTENkb- AUTENEHOCTE
MMa He MMa | CeexwiA nap | BTOpPUYHO | HOW BOAH DhouT™
neperpeTsii cC
nap
CpeaHee | C ecTecT- 4 4.4 440 - 145 25355075
Breicokoe BEHHOW 10 11,5 540 - 215 120:160;230
LMpEyNA- 14 15,5 570:560 - 230 320:420:500:820
uuen 14 13,5 570545 570:545 230 640670
Ceepx- Mpamo- 14 - 570545515 | 570,545,515 230 6406701800
KpHTH- TOYHBIE 25,5 - 565545 567542 270 950;1000;1600
YecKoe 1630;2500;
2650;3950

B cooTBeTcTBMM C HOPMATUBHOW JOKYMEHTAMEW HA MapOBBIE KOTJIBI, B KOTOPOM
pErIaMEeHTUPOBAHbl JABJIICHHE M TEMIIEpATypa CBEXKEr0 M BTOPUUYHO-TIEPETPETOrO
napa, mapornpou3BOIUTEILHOCTh U TeMIIepaTypa MUTATEIbHONU BOJbI. [IpuHATHI 000-

3HAQYEHUS TUIIOB NApOBBIX KOTIOB: Il — koren mpsamorounelii; E — 1O ke ¢
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€CTECTBEHHOU HupKysinuer; [Ip — To ke ¢ npuHyauTenbHod nupKyJsinuen; [Tn —
IPSIMOTOYHBIN KOTEJI ¢ BTOPUYHBIM MEPErpeBOM mapa; Em — KOTen ¢ eCTECTBEHHOU
HUPKYJSIIUEH U BTOPUYHBIM IEPErPEeBOM IMapa M TUIIOPA3MEPOB MAPOBBIX KOTIIOB:
NEPBOE YHUCIO—IIapONPOU3BOAUTEIILHOCTh, T/4, BTOPOE YMCIO—/AABJICHUE IIapa,
krc/em?(1 xkre/em?= O,1 MITa).

O6o3HaueHUsT TUMOPA3MEPOB OTHOCATCS K KOTJIAM C TOMKAaMU JJIs CHKUTAHUS
TBEPJOTO TOIUIMBA MPU YAAJICHUU U3 HUX IIJIaKa B TBEPAOM coctosiHud. Hanpumep,
tuniopazmep [In-950-255 o3Hauaer: OPSIMOTOYHBIA KOTET C TMPOMEKYTOYHBIM
NEpEerpeBOM Mapa Mapornporu3BOAUTENIBHOCTHI0 950 T/4, JaBIeHUEM MEPErpeToro napa
25,5 MIla (255 krc/cmM?) anM TBEpAOrO TOIUIMBA M YAAJIE€HHEM U3 TONKM LIJIAKA B
TBEpJIOM cOCTOsiHUU. [lpu cxuraHum Jpyrux BUJOB TOIUIMBA  BBOASTCS
JIOTIOTHUTENbHBIE 0003HaueHus: I' — razoBoe TormmBo; M — Masyt, 'M — ra3 u
MazyT; K — KOMOMHHUpOBaHHOE: TBEpPJIOE TOIUIMBO, ra3 W MasyT; K — Kuakoe
[UTAKOY TAJICHHUE.

Hampumep, tunopazmep E-420-140I'M o3HauaeT: mapoBoi KOTEJ ¢ €CTEeCTBEHHOMN
LUPKYJISALMEN I CKUTaHMs Ta3a U MazyTa Ha 420 T/4 mapa npu, AaBiI€HUH OKOJo 14
MIIa (140 xrc/cm?); E-420-140K — KOTeN ¢ €CTECTBEHHOM LIUPKYIISALUEH HA TE Ke
napaMeTpbl, HO JUIsl CKMTaHMsI TBEPAOTO TOIUIMBA U YIAJICHUS IIUIaKa B KUIKOM
COCTOSIHUH.

JIeHCTBYIOT Tak»e 3aBOJICKHE O0O3HAuUeHUsT Ha KOTJbI, B KOTOPHIX CHayaia
3alMCBIBAIOTCS  3aBOA-U3TOTOBHUTENL: 1 — TaraHporckuii KOTEJIbHBIM 3aBOJ
«Kpacusiit kotenbimk» (TK3), IT — Ilomonbckuii MaliMHOCTPOUTENBHBIN 3aBOJI UM.
Opmxonukunze (3u0), BK3 — bapHaynbckuii, KOTEIbHBIN 3aBO/I.

3aganue
BbImonHUTE CcXe€My yCTpPOWCTBAa IIapOBOM KOTEJIBHOM YCTAHOBKHM, YKa3aThb
OPUHIUIT €€ PaOdoThl U IMUPKYJISIUIO B HEH JBIMOBBIX T'a30B — TOPSIYUX MPOIYKTOB
CrOpaHMsl TOILJIMBA U BOJBI.

Xon padoTbI:
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1. Vka3arb Ha3Haue€HUE KOTEIbHOM YCTAHOBKM M IEPEUUCIUTh €€ OCHOBHBIE
AJIEMEHTHI.
2. BpImoysHATB CXeMy MapOBOW KOTENBHOU YCTAHOBKH U YKa3aTh €€ YCTPOMCTBO.

3. YKa3aTb NPUHLMIT HUPKYJSILUU ABIMOBBIX a30B — FOpPSYUX MPOAYKTOB CTOPAHMS
TOIUIMBA B KOTEIbHOW YCTAHOBKE M OMBIBAHUE UMW TOBEPXHOCTEN HArpeBa.
4. Yka3aTh NPUHLMI UUPKYJSALUU BOJABI B KOTEJIBHOW YCTAHOBKE M 0OOpa3OBAHHE
napa.

5. Omnpenenuth TEMOEPATypy IEPErpeToro napa M NUTATENbHOW BOJbBI MapOBOIO
KOTJIa CPETHETO JABJICHMSI C €CTECTBEHHON LIMPKYJISALMEN, €CIIU JaBJICHUE HA BBIXOJIE
u3 Kotiaa cocrasisier 10 MITa.

6. Caenatb BBIBOJI O COCTABJICHHH CXEMbl YCTPOWCTBA U PaOOTHI MapOBOM KOTEIbHOU
YCTaHOBKHU.

KonTpoJibHbIe BOPOChI
1. KaxoBa 001aCTh IPUMEHEHHS MAPOBBIX KOTETBHBIX YCTAHOBOK?
2. Kakoe o00opynoBaHHE OTHOCSAT K BCIHOMOTATENbHBIM 3JIEMEHTaM KOTEJIbHBIX
YCTaHOBOK?

3. Urto Takoe KoHAeHcaT?

4. KakoBa Temmeparypa NEperperoro mapa M NHUTATENbHOM BOJAbI MPSIMOTOYHOIO
MApOBOTr0 KOTJIAa CBEPXKPUTUYECKOrO NABJICHUS, €CIM JIaBICHUE HA BBIXOJE M3 KOTJIA

cocrasiister 25.5 MI1a?

MMPAKTUYECKASA PABOTA Ne 3

Ha3Banme pa6oTbi: UTeHUE KHUHEMAaTHUECKUX CXEM.

Hean: ®opMupoBaHUe YMEHUN MO OCHOBAM YTCHUS KUHEMATUYECKUX CXEM.
YMEHUA:

- UNTATh KHUHEMATUYECKHUE CXEMBI;

- OIIPENIEIISATh apaMeTpbl PabOThl 00OPYAOBAHUS U €70 TEXHUUYECKUE BO3MOXKHOCTH;
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3HAHUSA (aKTyaJIM3arus):
- Ha3Ha4YeHHe, 00JIaCTh MPUMEHEHHUS, YCTPONUCTBO, MPUHIIUIT PAOOTH 000PYAOBaHUS;
- TEXHUYECKHUE XaPaKTEPUCTUKHA M TEXHOJIOTUIECKHUE BO3MOKHOCTH TIPOMBIIIICHHOTO
000py10BaHUS;

Teopernueckuit MaTepuas:

CxeMo#l Ha3bIBAIOT KOHCTPYKTOPCKUH JTOKYMEHT, Ha KOTOPOM YCJIOBHBIMH
U300paKEHUSAMHU U 0003HAYEHUSMHU MOKa3bIBAIOT COCTABHBIC YACTH U3/EIIUS U CBS3U
MEXy HUMH.

CxeMa oTIMyaeTcsi OT COOPOYHOI0 YepTekKa TEM, UTO Ha HEM He OToOpakaeTcs
KOHCTPYKTHUBHOE YCTPOMCTBO JeTajied, BXOAAIMX B uzaenue. Kpome toro, Ha Hew
MOKa3bIBAlOT HE BCE JETalM, COCTaBIsOIIKME cOOpouHyl0 enuHuily. Hampumep, He
MOKAa3bIBAIOT KOPITYC, KPBIIIKY, KPENEKHBIC ETATH U JIP.

CxeMbl BBITIOJHSIIOT B COOTBETCTBUHM C TPEOOBAHMSIMH, YCTAaHOBJICHHBIMH
HOPMATHBHBIMH JIOKYMEHTaMH.

B 3aBUCHMOCTH OT 3JIEMEHTOB, BXOJSIIUX B COCTaB U3MIETUS, U CBS3EH MEXKIY
HAMHA CXEMBI JENAT Ha BHJBI, KaXIbIH HW3 KOTOPBHIX 0003HAYAIOT OYKBOW:
kuHematnueckue — K, anexrpudeckue — 3, ruapainueckue — [', mHeBMaTHUeCKue —
IT.

B 3aBucHMOCTH OT OCHOBHOTO Ha3HAYEHHUS CXEMbI JEIAT Ha THIIHI,
o0o3Hauaemble  1UdpamMu:  CTpyKTypHble —1,  (dyHKIMOHambHBIE — 2,
MPUHLIUNHATBHBIE — 3, CXEeMbI COCTUHEHUN — 4, (MOHTaXHBIE) U T.1I.

Haubonee monHOe mpencTaBieHMe 00 W3AEIMA U €ro paboTe JaroT
MPUHITUTTHATBHBIC CXEMBI.

[TpuHIIMTIMATBHAS CXeMa OMpEaeNIsIeT MOJTHBIA COCTaB 3JIEMEHTOB, BXOASIINX B
u3Jenue, U BCE CBSI3M MEXAy HUMHU. Ee HCHOnb3yroT mjisi M3y4eHUs MPUHIIUTIA
pabotel u3aenud. [lo 3Toil cxeme MPOM3BOJAT HANAJKY, PETYIUPOBKY, KOHTPOIb U
PEMOHT U3/IENHA.

CxeMBbl BCeX BHIOB BBIMOJIHIIOT 0€3 COOII0AeHns MaciuTada U JeCTBUTEIBHOTO
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PaCIOJIOKEHUS] COCTAaBHBIX yacTel uznenus. X craparoTcsi BblYuepyruBaTh KOMIIAKTHO
0e3 ymiep0a JiJ1s ASCHOCTH M YI00CTBA YTEHUS.

Ha cxemax mpumeHsOT rpaduueckue ycloBHbIE 0003HaueHHs. JIMHUU CBS3U
MEXAY JIEMEHTAMU CXE€MbI MPOBOMAST TaK, YTOOBI MOIYYUIOCh HAUMEHBIIEE YUCIIO
UX NIEPECEYEHNN U U3TIOMOB.

Ha cxeMax momeniaroT pa3jinyHble TEXHUYECKHE JaHHbIE. Y Ka3bIBAIOT UX OKOJIO
rpaduyeckux 0003HaUYCHMM (CIpaBa WM CBEPXY) WM HA CBOOOJHOM IIOJIE UepTexka
HaJ OCHOBHOU HAIIHUCEHIO.

[TpuHuMNUanbHAasE KWHEMAaTHYeCcKass CXeMa I10Ka3bIBaeT IOCIEA0BATEIbHOCTh
nepesadyu JBWKEHUS OT JIBUraTellsl 4Yepe3 IepelaTOuHbIl MeXxaHu3M K padouum
opranaMm wu3fenus (MIMUHACTI0 CTaHKa, PEeXYIIeMy HHCTPYMEHTY WU Jp.) M HuX
B3aUMOCBSI3b.

B kuHemaTmyeckux cxeMax H300pa)xaroT TOJBKO TE€ 3JEMEHThl COOpOYHON
€IMHULIBI, KOTOPhIE MPUHMMAIOT yJacTue B TMepenaye JABIKEHUs (3yOuaThie Kojeca,
XOJIOBbIE€ BUHTHI, BajIbl, IIKUBBI, My(PTHI U JIp.)

KoHcrpykuuss cOopoyHOi enuHMIbl (MallMHBl WJIM CTaHKa), HUMEIoIen
JABWKYIIME YacTH, HE MOKAa3bIBAIOT BOBCE WJIM HAHOCAT €€ OYepTaHUE CIUIOLIHBIMU
TOHKUMH JINHUSIMHU.

[TpocTpaHcTBEHHBIE KHHEMAaTHYECKUE MEXaHU3MBI N300paKaroT OOBIYHO B BHJIE
pa3BEpHYTHIX CXE€M B OPTOTOHAJNBHBIX MpoeKHUsIX. OHU MOJIY4arOTCs MyTeM
COBMEUIEHUSI BCEX OCEH B OJHOM IJIOCKOCTH C MOCIEAYIOIIMM MPOCHUPOBAHUEM HA
ATY TUIOCKOCTh. Takue cXeMbl MO3BOJISIOT YSICHUTH IMOCIIEI0BATEIbHOCTD NEpeaadn
IBWKEHMS, HO HE TIOKa3bIBAIOT JCHCTBUTENBHOTO PACMOJIOXKEHUS JleTanen
MEXaHU3Ma.

Kunematnueckue cXeMbl JOMYCKACTCsl BBIMONHITh B AKCOHOMETPHUUYECKHUX
npoekiusax. Takue u300pakeHHs] TPUMEHSIOT, TJaBHBIM 00pa3oM, B Y4eOHOM
npolecce, MOCKOJIbKY TMO3BOJISIIOT TOKa3aTh HE TOJBKO TMOCIEI0BATEIbHOCTD

nepeaadu ABUKCHUA, HO U IIPOCTPAHCTBCHHOC PACIIOJIOKCHNC BCCX KMHCMATHYCCKHUX
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AJIEMEHTOB B MEXAaHU3ME.

Bce neranu Ha KMHEMAaTHYECKHX CXEMaX M300pakaloT YCIOBHO B BHJIE
rpaduyecKuX CUMBOJIOB, JIUIIb OTJAJICHHO HATOMUHAIOIIMX UX YCTPOUCTBO.

YcnoBHble rpaguueckre 0003HaYEHUS 17151 KHHEMATHUYECKUX CXEM YCTaHOBJICHbI
HOPMAaTUBHBIMH JOKYMEHTaMHU.

JlomyckaeTcsi ~ NPUMEHATh  HECTAaHAAPTHBIE  YCIOBHBIE  rpauuecKue
0003Ha4YEHHUsI, HO C COOTBETCTBYIOIIMM MOSICHEHUSIMH Ha CXEME.

Ha kuHemaTnueckoil cxeMme paspeniaercsi M300paxkaThb OTIEIbHBIE SJIEMEHTHI
CXeM Jpyroro BHJA, HEMOCPEICTBEHHO BIUSIOLUIME HAa €€ paldoTy (Hampumep,
AIIEKTPUYECKUE WU TUIPABINYECKHUE).

[Tomumo ycroBHBIX rpaduueckux 0003HAYCHHUH, HA KMHEMATHUYECKHX CXemax
JAl0T yKa3aHUs B BHJAE HAJNUCEH, MOSCHAIOUMN H300paKEHHBIM 3JIEMEHT.
Hanmpumep, ykaspIBalOT THUN M XapaKTEPUCTHUKY JBHUTaTENs, JUAMETPhl IITKUBOB
PEMEHHOH nepenayn, MOIYJIb U YUCIIO 3yObEB 3yOUaThIX KOJIEC U APYTOE.

B3aumHoe pacnonokeHue 3JIEMEHTOB Ha KHHEMAaTHYECKOW CXeMe JOJKHO
COOTBETCTBOBATh  MCXOJHOMY,  CpeAHEMY  WJIM  paboueMy  MOJIOKEHUIO
UCTIOJIHUTEILHBIX OPTaHOB U3IEIHs (MEXaHU3Ma).

JlormycKaeTcs MOSICHATh HAIMUCKHIO TIOJIOKEHUE MCTIOTHUTEIBHBIX OPTaHOB, AJIS
KOTOPBIX JJaHa cxeMa. Eciii ayeMeHT mpu paboTe M3/eNusi MEHSET CBOE IMOJIOXKEHUE,
TO Ha CXEME€ [OIyCKaeTCsi YKa3blBaTh €ro KpalHWE TMOJIOKEHUS TOHKUMU
MITPUXITYHKTUPHBIMU JIMHUSIMU.

Ha xuHemaTHueckod cXxeMe »3JIeMEHTaM IpPUCBAWBAIOT HOMEpa B TMOpPSIKE
nepenavyy, JABM)KCHUS, HAuyuMHAs OT MWCTOYHUMKA JABWXKEHHA. Banbl HymepyroT
PUMCKUMU U PaMu, OCTAIbHBIE JIEMEHTHI — apaOCKUMU U pamu.

[lopsankoBbIii HOMEp 3JIeMEHTa MPOCTABISAIOT HA TOJIKE JIMHUU-BBIHOCKH,
npoBoAUMON OT Hero. [log mMONKOW YKa3bIBalOT OCHOBHBIE XapaKTEPUCTHKU U
napameTpbl KHHEMAaTUYECKOrO 3JIEMEHTA.

Ha xunemaTnyeckux cxemax BaJibl, OCH, CTCpPKXHH, IATYHbI, KPHBOIIHWIIbLI
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N300pakatoT CIUIOIIHBIMA OCHOBHBIMM JIMHUSIMHM TOJIILUHOW S; 3yOuaThle KoJjeca,
YEpBSIKH, 3B€3/I0UKH, IIIKUBBI, KYJIauKH — CIUIOIIHBIMU JIMHUSAMU S/2; KOHTYp U3/€THs,
B KOTOPBI BIHMCAHA CXEMa, - CIUIOMIHBIMA TOHKHUMH JIMHUSMU TOJIIIUHON OT S/2 10
s/3.

KunemaTtuueckasi CBsI3b HCIOJHUTENBHBIX MEXAHU3MOB MEXIY COOOM, KOTOpas
ONpENENsIeT TOJbKO XapaKTep WCIOIHUTEBHOIO JBUKEHUS, SBIIAETCS BHYTPEHHEU
KWHEMAaTU4YECKOU CBA3BIO.

CBs13b MEX]ly ICTOUHUKOM JIBHKEHHSI M TIOJIBUKHBIM UCIIOJIHUTEIbHBIM 3BEHOM,
ONPENENAIONAasl CKOPOCTHBIE XAPAKTEPUCTHKU IIOCIEIHErO, SBISECTCS BHEIIHEH
KMHEMAaTHYECKOU CBS3BIO.

Yutath KUHEMATHYECKYI0 CXEMY HAUYMHAIOT OT JBUTATelNsd, SBISIOIIETOCs
MCTOYHHUKOM JIBIDKCHMSI BCEX NETaled MeXaHu3Ma. BBIABISISA MOCIIETOBAaTENBHO IO
YCJIOBHBIM 0003HAYEHUAM KKl 371€EMEHT KUHEMAaTUYECKOH LIETH, N300paKeHHBIN
Ha CXEM€, YCTaHABIIMBAIOT €r0 HA3HAYEHUE U XapaKTep Nepeayu ABUKEHUS.

UreHne KMHEMAaTHYECKMX CXEM HA4YMHAKOT C M3YYEHHUS OCHOBHBIX YCJIOBHBIX
rpaguueckux 0003HAYEHUH, NPHUHATBHIX AJI1 O0O3HAYEHUS OCHOBHBIX 3JIEMEHTOB
KMHEMAaTHYECKUX CXEM.

YcnoBuble rpaduyeckrne 0003HAUYEHUS OCHOBHBIX 3JIEMEHTOB KMHEMATHYECKUX

CXeM IpuBeieHbI B TabmuIe 3.1.
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Tabmauma 3.1

[ HausendsaHme

Ofo3HaveHme

Faa

| Coedunenve deyx aains:

Fayxoe

rayxoe ¢ OptooxpaHcHMEM OT NEPErpy30oK

HACTHYHOE

UlapHHPHOE

TENeCKOITHYeCKOE

rnasaoLas Mygra

ayvBuatast MyQTa

Coedunenue demoiael © eaiom;

cEO0OIHOS 408 BPaLLEHHA

noneu:xHoe Bed ppalleHus

1pH NOMOLIN BBITSEKHOM LWNOHKH

FIIYROE

_ Hodhuunamcn ckoTbHceHNA.

paaHanbHBIA

PALHANBHO-YOOPHEIA DAHOCTOPOHHMIT

PALHATBHO-YITOPHBIH LIBYCTOPOHHIIT

Hodhanuncls KaQyueRun:

PALHLIBEHBIA

| palMATBHO-YIOPHBIA OLHOCTOPOHHM
|

B
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SEPIIIRLIAMTRR TN PR U, & S

Hausmenonanue ObosHaveHne

PAIMAIBHO-YITOPHBIH ABVCTOPOHHMI %—

.
- Pemennasn nepedava:

. IJOCKMM peMHe I

MJOCKHUM PEMHCM TECPEeKpecTHas

KIHHOBHIHBLIM pEMHEM ﬁ}

| lepedava wensio R
| heete
f—— 2

[epedavu syGuamoie:

UHITHHAPHYECKHUMHI KOJIeCaMy

KOHHYECKUMH KOJIecaMi

; BUHTOBLIC

[lepedava wepeavnas
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HaymeHoBaHue

Odo3HaveHe

lepedaua 2yonamas peestan

Mlepedaya xodogbiy GUHMOM € 2AUKOU!

HepPasLeMHOI

PAIBEMHOI

Mycpmes:

KVIaykoBas OJIHOCTOPOHHMA

KYJIAUKOBAs JABYCTOPOHHSAS

KOHYCHasl

AUCKOBAA OAHOCTOPOHHAS

JMCKOBad ABYCTOPOHHAA

0OroHHas OAHOCTOPOHHSIS

| OOroHHas ABVCTOPOHHAS

Topmoza:

KOHYCHBIN

KOAOJNOY MBI

JIEHTOUYHBLIA

AWCKOBBI
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Hauyenosanne OQ0o3HaucHMe

e

HEHTPOBDLIX ™

HATPOHHDbIX

s
MPYTKOBBLIN _4. <
CBCPUIHMIALHbBIX —
A AL
PACTOUYHBLIX C [TIaH-1HaHOOM o "",:"—‘
=

|'I'H".L' JICPHLBIX

HTHGOBATIBHBIX

AICKMPOOGUeMeti:

Ha Jankax _4”]{2

(hraHuesbie _} 3l B | 1(‘}\

—~
BCTPOEHHBIE _L f":g'%'%}[]‘\ i)

3aganue

Boimonauth  ycnmoBHble Tpaduueckue 0003HAYEHUS OCHOBHBIX DSJIEMEHTOB
KMHEMAaTUYECKUX CXEM.

Xox padoTbiI:

1. Vka3aTh Kak IOKa3bIBACT ABUIKCHUC ITOCJICAOBATCIIBHOCTDb IMCpCaAadn ABVIKCHUA

KHHEMATHYCCKas CXEMa.

2. YKa3aTb Kakue dJIEMEHThI COOPOYHBIX €IMHUI] N300paKatoT Ha KHHEMATUYECKUX

cXeMax.

3. VkazaTte Kak H306pa)I(aIOTC$I ACTAJIM Ha KHHCMATH4YCCKHX CXEMaX M KaKOBa

HyMepanusAa BaJlOB U OCTAJIbHBIX 3JICMCHTOB.
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4. YKa3aTh ¢ 4ero HAYMHAIOT YTEHUE KHHEMATUUYECKUX CXEM.
5. BbrinmonHUTE yClIOBHBIE Tpaduueckue O0O3HAUYEHUSI OCHOBHBIX 3JIEMEHTOB
KHHEMATHYECKUX CXEM.
6. Cnenatp BBIBOJ O ITpaBWJIaX YTEHUS] KHHEMATHUYECKHUX CXEM.
KonTpoJibHbIE BONIPOCHI
1. Kakoi KOHCTPYKTOPCKUI TOKYMEHT Ha3bIBAIOT CXEMOW?
2. Ha xaxue BBl pa3lessilOT CXEMbl B 3aBUCUMOCTH OT 3JIEMEHTOB, BXOJSIINX B
COCTaB U31Ieaus’

3. B kakux IMPOCKIUAX MOI'YT H306pa}KaTI)C5I KHHEMAaTHYECKHE CXCMBI?

INNPAKTUYECKAS PABOTA Ne 4

Ha3panme padorsi: OnpenenieHre napameTpoB paboThl 000pY10BaHMUS.
Hean: dopmupoBanre yMEHUM 10 ONPEACICHUIO TapaMeTpoB  PabOThI
000pynoBaHus.
YMEHHUSI:
- OTIPEICNIATH TTapaMeTphl pabOTHI 000PYIOBAHUS U €70 TEXHUIECKHE BO3MOKHOCTH,
3HAHMA (AKTyaau3aus):
- Ha3HAYeHHE, 00JIaCTh MPUMEHEHHUS, YCTPONUCTBO, MPUHIIUI PAOOTHI 000PYAOBAHMUS;
- TEXHUYECKHUE XapaKTCPUCTUKH M TEXHOJIOTHICCKNE BO3MOKHOCTH TTPOMBITTUICHHOTO
000pyI0BaHUS;

Teopernueckuit MaTepua:

MeTanmopeXyimyuM CTaHKOM Ha3bIBAIOT TEXHOJIOTHUECKYI0 MalTuHy, Ha KOTOPOU
MyTeM CHSTHS CTPYXKKHU C 3arOTOBKH TOJY4YalOT JIeTajdb C 3a/IaHHBIMU pa3Mepami,
(bopMOii, B3aMMHBIM PACIIONIOKEHUEM U IIEPOXOBATOCTHIO MOBEPXHOCTEHA.

OCHOBHBIMU TEXHUYCCKUMHU XapaKTePUCTUKAMH, BITUSTFOIITAMU Ha
TEXHOJIOTUYECKUE BO3MOXXHOCTH M TapaMeTpbl pabOThl 00OPYIOBaHUS SIBIISIOTCS

TOYHOCTb CTAHKOB, UX IIPONU3BOJUTCIbHOCTb M HA/IC)KHOCTD.
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KadectBo 00paboTku Jjeraneii Ha CTaHKE HEMOCPEJICTBEHHO CBSI3aHO C €ro
TOYHOCTBIO.

ToyHOCTh CTaHKAa XapaKTEPU3YET CTEMEHb BIMSHUS Pa3IUYHBIX MOTPEITHOCTEH
cTaHKa (TCOMETPUYECKUX, KHHEMAaTUYeCKHX, VyIOPYTHUX, TEMIIEpaTypHBIX |
JTMHAMUYECKHX) Ha TOYHOCTh U3TOTOBIISIEMBIX JICTANICH.

['eoMeTpryeckre MOTPENTHOCTH 3aBUCAT OT TOYHOCTH W3TOTOBJIICHUS ACTalleld U
cOOpKM CTaHKa, a TaKXe ero M3Hoca B Ipoliecce dkcruryaTanuu. OHU BIMSIOT Ha
TOYHOCTh B3aWMHOTO PACIIOJIOXKEHHUS PEKYIIEr0 HWHCTPYMEHTa W 3aroTOBKH B
npoiiecce GopMooOpa3zoBaHUS.

KunemaTnueckre MOTPENTHOCTH OMNPEACIIOTCS OIIMOKaMH B IEpeIaTOYHBIX
YHUCIIaX PA3IMYHBIX Tepeaad KHHEMATHYeCKOW I, BO3HUKAIONIUMH BCJICICTBHC
MOTPENTHOCTEH OT/IEIBHBIX JIEMEHTOB CTaHKa (3y04aThIX KOJIEC, YePBIKOB, BAHTOBBIX
nap u zp.).

Yrupyrue morpemHoCcTH CBs3aHbl ¢ neopMaIusiMi CTaHKa, KOTOPBIC BBI3BIBAIOT
M3MEHEHHE B3aMMHOI'O PACIIOIOKESHUSI HHCTPYMEHTA M 3aTOTOBKH IO ICHCTBUEM CHJI
pe3aHus, W XapaKTePU3YIOTCS JKECTKOCTHIO CTaHKa, T.€. €ro CIIOCOOHOCTHIO
COTIPOTHBIISITHCSI 00pa30BaHUIO AehOpMaIIUH.

TemneparypHble TOTPEIIHOCTH BO3HUKAIOT, TJaBHBIM 0O0pa3oM, BCIICIACTBUE
HEPAaBHOMEPHOTO HArpeBa pasIWYHBIX 3JIECMEHTOB CTaHKAa B TPOIECCE €r0 PabOThI
(4TO MPUBOIUT K M3MEHEHHUIO HAaYaJbHON I€OMETPHYECKON TOYHOCTH) M OKa3BIBAIOT
CYIIIECTBEHHOE BIIMSIHME HAa Ka4eCTBO 00pabOTKH AeTaniel, 0COOCHHO BHICOKOTOYHBIX.

JluHaMHYeCKHUEe TIOTPEITHOCTH CBS3aHBI C OTHOCHUTCIBHBIMH  KOJICOAHHSAMU
WHCTPYMEHTA U 3aroToBKU. OHU YXYIIAIOT Ka4eCTBO OOPaOOTKH, MOTYT CHIDKAThH
CTOMKOCTH PEXKYIIETO HHCTPYMEHTA M JIOJITOBEYHOCTh CTAHKA.

Kpome yKka3aHHBIX TMOTpENIHOCTEH CTaHKa Ha KadecTBO  00paboOTKH
3HAYUTEIBHOE BIMSHAC OKAa3bIBAIOT TIOTPEHTHOCTH PEXKYIIEro HWHCTPYMCHTA,
BO3HUKAIOIIME TPH €r0 H3TOTOBJIICHWHM W YCTAHOBKE Ha CTAHKE, a TaKXKe HM3HOC

PEXYLIEN YacTh B POLIECCE IKCILTyaTaluu.
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[Tpon3BOAMTEHPHOCT,  CTaHKAa  XapaKTePU3yeTCs  YUCIOM  JeTalei,
M3rOTOBJICHHBIX HAa HEM B €AWHUILY BpeMeHH. JJi1 yHUBepcalbHOTO 000pyI0BaHUS C
PYYHBIM YIIpaBJICHUEM MPOU3BOIUTENBHOCTD Q, IIIT./4, ONPEAETSIOT 10 (popMyJe

Q= 3600/,
rJIe t, — KaJIbKYJSIIMOHHOE BpeMsi 00paboTKH, C;

tk = tI.LIT+ tn.3/n;
tur-IITy4HOE BpeMms, C;
tH.IT = 1:0+ tB + tT.o.+t0.0+tom

t,— OCHOBHOE TEXHOJOTMYEeCKOe BpeMs, C;
t; — BcrmomorarenpHOe BpeMsl, C;
t.o M to — COOTBETCTBEHHO BpEMS TEXHUYECKOTO W OPTaHU3AIMOHHOTO
o0ciyKuBaHus, C;
tors — BpeMsl OTIbIXa pabouero, OTHECEHHOE K U3TOTOBJICHUIO OJTHOM JIETalH, C;
t;.; — MOATOTOBUTEIIEHO-3aKITIOYUTEIIEHOE BPEMS, C;
N — YUCIIO 3aTOTOBOK B TIAPTHUH, IIT.

HanekHOCTh CTaHKa — 3TO CIIOCOOHOCTH BBITYCKATh TOMHYIO TPOIYKIHIO C
3aJJaHHOW TPOU3BOJUTEIHLHOCTHIO B TCUCHHUE OIPEACICHHOTO CPOKa CIY)KOBI IPH
COOTBETCTBYIOIIMX YCIIOBUSX paOOThI U TEXHHUYECKOTO OOCITyuBaHus. HanekHOCTH
CTaHOYHOT'O 000pyI0BaHUS XapaKTepU3yeTCsl 0€30TKa3HOCThIO,
PEMOHTOIPUTOTHOCTHIO, IOJITOBEYHOCTHIO.

be30Tka3HOCTh  CcTaHKa — 3TO  CBOMCTBO  HENPEPHIBHO  COXPAHATH
paboTOCTIOCOOHOCTH B TCUCHHUC HEKOTOPOTO BpEMEHU. Hapymenue
paboTocrocoOHOCTH (0TKa3) CTaHKA MIPUBOIUT K MPEKPAIICHUIO BHITYCKa IPOAYKIINH,
a eClIM CTaHOK MpPOJOJDKAeT padoTaTh, TO HW3TOTOBJICHHAS MPOMYKIHS SBISCTCS
OpaKOBaHHOM.

BoccranoBiienne paboTOCIOCOOHOCTH O0OPYIOBAaHUS HAUMHACTCS TOCJIEC OTKa3a
OJHOTO WJHM HECKOJIbKMX O3JICMCHTOB, HAIpPUMEp, IIOJIOMKH HHCTPYMEHTA.

JITMTeThHOCTh BOCCTAHOBJICHUSI Pa0OTOCTIOCOOHOCTH OOOpPYMOBaHUS BKIIOUAET B
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cebst ero npoctou. [Ipu 3TOM HEOOXOAUMO YUUTHIBATh 3aHATOCTH OOCITYKHUBAIOIIETO
nepcoHana. YeM MeHbIIE CpeHss JJIUTEIbHOCTh BOCCTAHOBJIEHUSI CTAaHKA, TEM BBILIE
€r0  PEMOHTONPHUIOJHOCTh, T.€. IPUCHOCOOJIEHHOCTh K  MPEAYNPEXKICHHUIO,
0OHapY>KEHUIO KaK MPUYMH BO3HUKHOBEHHUSI OTKA30B, TaK M MX MOCIEACTBUI MyTeM
MIPOBEJCHUS TEXHUYECKOTO 00CTY>KUBAHUS U PEMOHTA.

JI0ATrOBEYHOCTh CTaHKa — 3TO CBOMCTBO COXpaHATh PabOTOCTIOCOOHOCTH M0
BbIXOZla TMapaMeTpPOB CTaHKa 3a TpaHUIbl JOMYCTUMBIX HOpPM (HACTYIUICHHE
MIPENETBHOTO COCTOSIHUA) MPU YCIIOBUU MPOBENCHUS YCTAaHOBICHHOIO TEXHUYECKOTO
oOCiny>KMBaHUST W peMoHTa. JlOJAroBEYHOCTH 3aBUCHUT TJIABHBIM 00pa3oM OT
V3HALUIMBAHUS TOABWKHBIX COCIMHEHUN, YCTAJIOCTM M CTApPEHUs Marepualia
AJIEMEHTOB CTaHKA.

3aganue
BbInoyIHUTE onpeienenne napameTpoB padoThl METATIOPEKYILETO CTaHKA.

Xoa padoThI:

1. JlaTh onpeniesieHue MOHITHIO «METATIOPEKYIIUNA CTAHOKY.

2. OxapakTepu3oBaTh MTOTPEIIHOCTH, BIIMSIOLIME Ha TEXHUYECKYIO

XApaKTCPUCTUKY CTaHKAa — TOYHOCTBb CTAHKaA.

w

. YkazaTb (popMyIty IJIsl ONIpeAesIeHUs IPOU3BOAUTENBHOCTH CTAHKA.

4. Onpenenuth napamMeTpbl CTaHKa: KAJIbKYJISLUOHHOE BpeMsi 00pabOTKU CTaHKa
naptuu  getaned N=10mTyk ¥ NPOU3BOAUTEIBHOCTH YHHUBEPCAIBHOTO
TOKApHOTO CTaHKa C PyYHBIM YIIpaBJICHUEM IpH 33aHHbIX 3HaueHusx: t,=30C,
t:=10c, t.o=5c¢, t,,.=5C, to:=5 c, t,,=1800c.

5. Cnenath BBIBOJ 00 ONpENEICHUM NapaMeTpoB pabOThl METAIOPEKYILEro

CTaHKa.

KoHTpoJibHBIE BONIPOCHI

[HEN

. Uto Takoe HaJle’)KHOCTh CTaHKAa?

N

. UeM xapakTepu3yeTcst HaJIe)KHOCTh CTaHKa?

3. Kakue morpemHnocTy CHUKAT Ka4eCTBO PEXKYILEro HHCTPyMEeHTa?
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IHPAKTHYECKASA PABOTA Ne 5

Hassanme paGorbi: CocCTaBi€HHE CXEMbl YCTPOMCTBA M MNPUHLIMI PadOTHI
arJaoMepanMOHHON MAIIUHBI.
Heab: @opMUpOBAaHUE YMEHHM 1O COCTABICHUIO CXEMbI YCTPOMCTBA U
ONpEIEICHUIO TPUHIUIIA paOOThI ArJOMEPALTUOHHON MAIINHBI.
YMEHHUA:
- OIPENENATh apaMeTpbl paboThl 000PYJOBAaHUS U €r0 TEXHUUECKHE BO3MOKHOCTH;
3HAHUA (AKTyaJIH3aLUA):
- Ha3Ha4YeHHe, 00J1acTh MIPUMEHEHUS, YCTPONCTBO, MPUHIUI pabOTHl 000PYI0BAHUS;
-TEXHUYECKHUE XapaKTEPUCTUKU 17} TEXHOJIOTUYECKHUE BO3MOXHOCTH
MIPOMBIIIJIEHHOTO 000pYA0BaHNUS;

- HOPMBI JOIIYCTUMBIX HAI'PY30K 060py,[[0BaHI/IH B ITPOLICCCC SKCILTYyaTalluu,

Teopernyeckunit MaTepuaJ:

ArsiomMepanusi — 3TO MPOLECC OKYCKOBBIBAHUS Py MyTEM CHEKAHUS UX B CMECHU
C TOIUIMBOM MpPH BBICOKOW TeMmIepaType, B pe3yJbTare KOTOpOoro ooOpasyercs
IIPOAYKT, Ha3bIBa€MbII arjaoMepar.

ArnomMepar — 3TO HO3JpeBaThlii, MOPUCTHINA, TBEPABIM MPOAYKT, 0OIadarOIIHI
XOPOIIMMU METAJUTyPTUYECKUMHU CBOMCTBAMMU.

[IpakTnyeckn Bech ariioMepar NPOU3BOIAT HA arjJOMEpPAMOHHBIX MAallMHaX
JICHTOYHOT'O THIIA.

ArnoMepanioHHass MalllMHa COCTOMT W3 KapKaca, CHEKaTEIbHBIX TEIIEKEK,
HaMpaBJSIIOIIMX ~ JBWJKCHUE  TEJEKEK, MUTATEIEHd, 3aXWUraTejIbHOro TOpHA,
ra300TCOCHBIX BaKyyM-KaMmep, MPUBOJOB U 3JIEKTPOOOOPYI0BAHMUS.

Kapkac, Ha KOTOpOM YCTaHOBJIEHBI Yy3JIbl arjJOMEPalMOHHOM MAIIUHBI,

npeacTaBisieT co00il MPOCTPAHCTBEHHYIO METATIOKOHCTPYKIUIO, COCTOSIIYIO W3
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TFOJIOBHOM, CPETHEN M PA3TPY30YHOU YaCTEM.

JIeHTOYHas aryJioMepalMoHHas MamuHa (pucyHok 5.1) mpeacraBisieT coOoit
3aMKHYTYIO LI€Ib JBMKYIIHUXCS CIIEKATENBHBIX TEJICKEK-TIAUIET, IEPEMEIIAOIINXCS
0 pejbcaM BEpXHEH TOPU3OHTAIBbHOW paboueil BETBM MAlIUHBI O] JIEUCTBUEM
3BE3/I0YEK MPHUBOJA, a MO pelibcaM HUXHEW HAKIOHHOM (2—3°) X0JI0CTON BETBU
MAalllMHBl B IIEPEBEPHYTOM MOJIOKEHUM IO JCHUCTBHEM TOPHU30OHTAIBHOU
COCTaBJISIIONIEH COOCTBEHHOIO Beca. 3axBaT MauleT C XOJOCTOM BETBU U
TPAHCIIOPTUPOBKA HMX HA BEPXHIOID pabouyl0 BETBb MAIlMHBI  TaKXKe
OCYILIECTBIIAIOTCS C IIOMOILIBIO 3B€3/10Y€EK IIPUBOJA.

Ha cranpHOM paMe KaXXI0M NAUIeThl MOHTUPYETCS TPU pAda KOJIOCHUKOB.
Takum oOpa3om, namieTa MOPEACTABISET COOOM ABUKYIIYIOCS KOJOCHUKOBYIO
pemietky. Bo Bpems qBueHus: no pabodeil BETBU MAJIETHl IPOXOAT HaJl BaKyyM-
KaMepaMHu, COEJIMHEHHbIMU 4epe3 COOpHBIM Ta30mpoBOJ C IKCTrayCTEpOM.
CnennanbHOE YIUIOTHEHHE IMPEIMSTCTBYET IPOCOCY BO3AYyXa B BaKyyM-KaMepbl
4yepes CTHIK C IBHKYIIMMHUCS NAJIJIETaMHU.

CrnekartenbHbIE TEJIEKKH JIBHXKYTCS M0 paboyeil BETBU MAIlIMHbI OJIHA 32 APYTrou

0e3 pa3phIBOB WIIK 3a30POB.
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Pucynok 5.1 — Cxema arnomepaniOHHOW MallMHbI IEHTOYHOTO TUNA: |-

TpyOONpoOBOI, 2-BeAyIas 3B€3704Ka MPUBO/Ia arJIoOMEepallMOHHON JICHTHI, 3 -
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CIEKaTeJIbHbIE TEeNEKKU(IIAIIEThI), 4,5-MUTATEIN OCTENHU IUXTHI, 6-
3a)KUTaTeNIbHBIA TOPH, 7-CIIOM MOCTENH, §-ChIpasi IMXTa, 9-30Ha MIOJOTPEBA U
CyWKHU muXThl, 10-30Ha ropeHns TBEPAOro TOIIMBA, 11-30Ha rOTOBOTO arioMepara,
12-nanpasinstomue penbesl, 13-BakyyM-KaMephl.

Takum obOpa3oM, TiiaBHas Macca BO3[yXa JOJDKHA MPU JIBMKCHUU TaJIET HaJ
BaKyyM-KaMepaMu MPOXOAUTH Yepe3 CIIOM IMIMXThI, YIOKEHHBIN Ha padoueil BETBU
MaIlVHBI.

Ha mycrtele TemeXku yKIaAbIBalOT CHAYala CIIOM IIOCTENN, COCTOSIIAN W3
arjioMepara KpymnHocTtero 6-15 MM, a 3arem mmxrty. [locrens mnpensTcTByer
IOPOCHIIIAHUID IIUXTHI YEpe3 3a30pbl KOJOCHUKOBOM PpEIIETKH, IPEAOXpaHsET
KOJIOCHUKM OT BO3JEHCTBUSI BBICOKMX TEeMIEpaTyp M OOJerdaer CXoJ TOTOBOIO
Mpora arjaoMepara 1o OKOH4YaHUHU IpoLecca.

Vkianka mnocTend M IIMXTHl HAa JABWXKYIIMECS MAJJIEThl MPOU3BOJIUTCS
CHEUUAIBHBIMA TUTATEISAMH. 3a)KMUTAHHE IIMXThl OCYIIECTBISIOT € IOMOUIBIO
CTAl[MOHAPHOTO Ta30BOro ropHa. Bpems mnpeObiBaHMsA MaUIEThl MOJ TOPHOM
cocTapsieT okono 1 MuH. TemnoTa 3a)Kuranus, pacCIuTaHHas Ha 1 M2 MOBEpXHOCTH
criekaemoro ciosi, coctaBisgeT 42—50,5 M/x/mun. C MOMEHTa Havalia 3aKUTaHus
IIUXThl MaJJIeTa HaXOAUTCA HaJ BAaKyyM-KaMepaMmH, B KOTOPBIX MOJAEPKUBACTCA
paspexenne no 20 klla. [lox 3axurarenbHBIM TOPHOM 30HAa TOPEHHS TBEPAOTO
TOIUIMBA HAXOJUTCS B KpallHEM BEpXHEM MOJIokeHUU. [lo Mepe nBMXKEHUs majuier
30Ha TOpPEHHUs OIyCKaeTcsd BHHU3 10 HAINpPAaBICHHI0 K KOJIOCHUKOBOW pEIIeTKE,
MPOXO/Isl BECh CrieKkaeMblil cioil 3a 10—12 mMuH (B 3aBUCUMOCTH OT BBICOTBI CJIOS U
BEPTUKAIBHON CKOPOCTH CIIEKaHHUs). B TOT MOMEHT, KOra 30Ha rOPeHUs TOCTUTAET
CJOSI TOCTENM, MNajuleTa BXOAUT B 3aKpYyrJeHUE pa3rpy304HOM YaCTH JICHTHI,
oOpa3zyeMoe XOJOBBIM pPEIbCOM U KOHTPPEIbCOM, ONPOKHUIBIBACTCS W IMHUPOT
roTOBOro arjomepara cOpacbiBaeTcsi ¢ najieTbl. COpachlBaHUE COMPOBOXKIAETCS
JETKUM  yAapoM, TMO3BOJISIIOIIMM  OYHUCTUTh  KOJIOCHUKOBYK)  pEIIETKY OT

3aKJIMHUBIINXCS B HEM KYCOYKOB arjiomMepara, a Takxe C6pOCI/ITI> IMPUBAPUBIIUCCA K
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MeETaJlTy KOJIOCHUKOB TJIBIOBI arjomepara.

['oToBBIM TUpOT aryioMepara MmajaeT ¢ NauieThl B BAJIKOBYIO JPOOMIIKY, MOCIE
gero oOpabaTeiBaeTcss Ha TpoxoTax. [OmHBIA armomepaT OXJaXAaeTCid W
TPAHCHOPTHUPYETCS B IOMEHHBIHN LIEX.

HacpinmHas Macca arjaoMepalMOHHOW mMXThl Konebimercs or 1,7 mo 2.2 1/m3.
HacpimHast macca HECKOJIBKO HUXKE IS CHACPUTOBBIX, OYPOXKEIEC3HAKOBBIX W
CUJIbHO O(JIFOCOBAHHBIX IIUXT.

BepTukanbHasi CKOPOCTh CIEKaHHUSI 3aBUCHUT OT Ta30MPOHMUIIAEMOCTH IIHXTHI.
Benuuuna paspexenus u Ipyrux gakropoB meHsiercsa B npenenax ot 0,015 mo 0,33
M/MUH.

Brixon rogHoro armomepara u3 muxThl 00bI9HO He TpeBsimaeT 70—380 %.

Ha arnmomepanvoHHbIX (aOpuKax NPUMEHSIOT arjioMepalMoOHHBIE JIEHTHI C
IJIOMIAABIO criekaHust 50 M2 (mmpuHa 2M U AJIMHA 25M) U C TIOMIAABIO0 CIIEKaHus 75
M? (mupuHa 2,5M 1 uHa 30M).

3aganue
BpinmosiHUTE cOocTaBi€HHE CXEMbl YCTPOMCTBA W yKa3aTh MNPUHIUN PpabOTHI
arJoMepaluvoOHHOW MallvHBI.

Xoxa padorsbI:

1. VYxka3arps Ha3HaYEHHE arJIOMEPALMOHHON MAIIUHBI.

2. VYka3aTb OCHOBHbIE TEXHUYECKUE XaPAKTEPUCTUKH arJIOMEPALIMOHHON MAIIIMHBI.
3. BBINOJHUTH CXEMY arJIOMEPALIMOHHOW MAIIMHBI U YKA3aTh €€ YCTPOMCTBO.

4. OnwmcaTh TPUHIUI PAOOTHI arJIOMEPAIIMOHHON MAIITMHBI

5. Cnenath BBIBOJ O COCTABJIEHUM CXEMbl YCTPONCTBA arjioOMEPalMOHHOW MAIlIUHBI,
MPUHIMIE €€ pa0OThl U TEXHUYECKUX XapaKTEPUCTUKAX.

KoHTpobHbIE BONIPOCHI
1. Yro takoe armomepat?

2. Yro sABisIeTCS KapKacoM arjioMepaliMOHHONW MaIlIUHbI ?

3. Ot 4ero 3aBUCUT BEPTUKAJIbHASA CKOPOCTH CIIEKAHUS?

37



INPAKTUYECKASA PABOTA Ne 6

Ha3Banue paborpi: CocTaBiieHHE CXEMbl YCTPOWCTBAa JOMEHHOW TME€4Yd U
Oomnpe/ieJeHue NapaMeTpoB €€ padoThI.

Heab: @opMupoBaHHE YMEHHH MO COCTABICHHUIO CXEMBI YCTPOWCTBA W
OTpeIEICHUIO TapaMeTPOB PadOThI TOMEHHOW MEYH.

yMEHMSI:

- OTIPENIENATh apaMeTpbl paboThl 00OPYAOBAHUS U €r0 TEXHUUYECKUE BO3ZMOXKHOCTH;
3HAHMA (aKTyaau3aIus):

- Ha3HA4YeHHE, 00JIaCTh IPUMEHEHHUS, YCTPOHUCTBO, MPUHIIMIT PaOOThl 000PYAOBAHUS;

- TEXHUYECKHE XapaKTEPUCTUKN U TEXHOJIOTMUECKHE BO3MOXKHOCTH MPOMBIIIJIEHHOTO

000pynoBaHUs;

Teopernueckuii MmaTepuaJ:

JlomenHas neyb (pUCYHOK 6.1) maxTHOro THIa CiyKaT JUisl BBIIUIABKU YyTYHA.
CymHOCTh BBIMIJIABKH YyT'yHa B IOMEHHBIX Ie4axX 3aKII0YaeTCs B BOCCTAaHOBIICHUU
OKCHUJIOB eJjle3a, KOTOphIE COAEpKaTCs B JKEJE3HbIX pyAax, TBEPIAbIM YIJIEPOIOM,
OKCHUJIOM YIJIEpOAa, W YAaCTHUYHO BOJOPOJOM, OOpa3ylolIUMCS IpU CrOpaHUU

TOIIJIMBA B IICYH.
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Pucynoxk 6.1 — Cxema nomenHoii neunm obbemom 2700M° m ee mpumepHbIii

CyTOYHBIN OanaHc: 1-dyyryHHas jieTka, 2-1iiakoBas JieTka, 3-GpypMeHHbIM npudop,

4-nemaap, S-4yryHoBO3, 6-IIJJaKOBO3bI, 7-Ta300TBO/IbI, 8-3aCBHIMTHOE YCTPOUCTBO, 9-

OCHOBHBIMH XapaKTEPUCTUKA JOMEHHOW T€Ud SBIAIOTCA €€ MNpoduiab Hu

[Ipoduns moMeHHON Meun pa3AessioT MO BBICOTE HA MATh YacTeW: KOJIOIIHHK,

B BepxHel 4YacTM KOJIOIIHMKA HAXOIMUTCS 3aChIIHOM ammapar. Yepes Hero

3arpyaroT MmuxTty (oOorameHHyr pyay, a B COBPEMEHHOM IPOU3BOJCTBE —



o(JIIOCOBaHHBIM arsioMepaT W okaTeimm). [lIuxTy B3BEMIMBAIOT MU C IOMOIIBIO
BAaroHETKU IMOJbEMHOTO YCTPONCTBA MOJAIOT K 3aCHIMHOMY ammnapaTy. BaroHerka,
ONPOKHU/IBIBASICh, BBICHIMAET IIMXTY B TMPHUEMHYIO BOPOHKY, BHH3Y KOTOPOI
HaxXOJUTCS MaJIbli KOHYC M 3aTe€M IomajaeT Ha O0JblIol KoHyc. bosbIinoi kKoHyC
3aKpbIBAET JTHO BOPOHKHM M HE JIa€T BO3MOXXHOCTH BBIXOJY IEUHBIX T'a30B 4epes
KOJIOIIHUK; TI€YHbIE€ Tra3bl OTBOASAT MO OOKOBBIM TpyOaM U TOCIE OYUCTKH
UCIIONIb3YIOTCS B KadyecTBe razoo0pa3Horo tormmpa. Ilocie Toro kak HIMXTOBBIC
MaTepuaibl MOMaaaloT Ha OOJBIION KOHYC, OH OMYCKAETCS M IIMXTa CChIMAETCS C
HEro B IIAaXTy €U, 3aTeM OOJIbIION KOHYC BO3BpAIlaeTCs B HCXOIHOE MOJIOKEHHE.

JIns paBHOMEPHOTO pacnpeAeCHUs IUXThl B JOMEHHON MeYu Majblii KOHYC U
MpreMHas BOPOHKA MOCJE KaXI0W ouepeHOM 3arpy3Ku MIUXThl HOBOPAYMBACTCS HA
60°.

[IInxTOBBIE MaTepUaNbl, 3arPy>KCHHBIE B T€Ub, MPOILIABIISIIOTCS, OMYCKAIOTCS
BHU3, a B M€Yb MOJIAIOTCSI HOBBIC MOPIUU MUXTHI. CHAeAAT 32 TeM, YTOOBI MOJIC3HBIN
00BeM Ieun ObLT BCET/a 3a0THEH MXTOM.

3a KOJIOITHUKOM CJEayeT camasi OoJjbllas 4acTh JOMEHHOW Teud — IIaxTa,
uMeromas ¢GopMy KOHyCa, PaCIIUPSIOMIETOCs KHHU3Y, TJI€ IMPOUCXOIUT Harpen
IIMXTHI, UCTIAPEHUE W3 HEE BJarv, pasjioKEHHE U BOCCTAHOBJICHUE KeJie3a OKUCHIO
yIjiepojia, MOJHUMAOIIErocsi CHU3Y, KOTOopas oOpa3yeTcsi B TOpHE OT CropaHus
KOKCa; B HWKHEW yactu maxTel rae temneparypa 1000 — 1200 °C, uayT peakuuu
BOCCTaHOBJICHHUS ’KeJie3a TBEPJIbIM PACKaJICHHBIM YTIIEpOIOM.

[ITaxTa mepexoAuT B CaMyl MIMPOKYK YacTh MEYM — pacmap. 3a pacrnapom
CIeAyeT CcyKarollas K HU3y 4YacThb II€4H, Ha3blBaeMas 3alUIeYHUKOM. 3a
3aIJIeYHUKAMHM pacrojaraercs UJIMHAPUIECKas 4acTh MeUn — TOpH, T1e Ha Jenaau
(AHULIE MeYN ) HAKATUITMBAETCS KUJIKUWA YyTyH U IUIaK.

JIns1 BBIMMyCKA JKEJIE3HOTO IIJIJaka B TOPHE €CTh IIJIaKoBas JIETKA, JJIsI BBITyCKa
YyTryHa — 4yryHHas JIeTKa.

qyryH B 3aBHCHMOCTH OT 0OBbeEMa Ieuu BBIITYCKACTCA NPUMCPHO 4YCPC3 KAK/bIC
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3-4 4, mak — yepe3 Kaxasie 1-1,54.

B mepuon mexay BBITyCKaMH JIETKHU 3aJ€TbIBAIOTCS OTHEYIOPHOM Macco, a
nepesl BBITYCKOM 3T OTBEPCTHS MPOOUBAIOTCS CHEIUAIBHBIMU YCTPOMCTBAMU —
MyIIKaMHU.

B BepxHeli uactu ropHa pacnosaraiotrcs (ypMEHHBIE YCTPOMCTBa, uepes
KOTOpBIE MO JABJICHUEM 10 2,5 aTM (B KPYIHBIX Ieuax 0 4 aTM) B II€Ub MOCTYIAET
ropsunii Bo3ayx (t= 1000-1200 °C) oT cnenuanbHbIX HarpeBaTEIbHBIX YCTPOUCTB.

JloMeHHasi Teub CHapy>XM HMMEET CTAIbHONW KOHYC, BBUIOXKEHHBIM BHYTPHU
OTHEYHOPHBIM KHUPIIHYOM.

BHyTpeHHssT 4YacThb KOJIOIIHHMKA BBITIOJHAETCA W3 METAIUIMYECKUX JIUTHIX
CTAJIbHBIX CErMEHTOB W3 IMYCTOTEJBIX YYT'YHHBIX IUJIUT, IYCTOTHl KOTOPBIX
3aJ€BIBAIOTCA IIAMOTHBIM KUPIAYOM, IS OPEAOXPAHEHHS] OT pa3pyLUCHHUS TpPHU
3arpy3Ke IINXThI.

[MaxTy BBIKIAABIBAIOT (QYyTEPYIOT) MIAMOTHBIM KHUPIHUYOM, cojepxamum 35%
Al;O; ¢ 3azopom 50 — 200 MM Mexay OpoHel M KIaakoil. 3a30p 3amoJIHAT
IIMHUCTO-acOecToBOM ~ Maccoid. Ha  2/3 BBICOTBI  CHHM3Y  OXJIAXJalOT
XOJIOJIUJIbHUKAMU.

Pacmap w 3amneyuku  yamie  BCEro  JeNaroT  TOHKOCTEHHBIMU U3
BBICOKOTJIMHO3EMHUCTOTO TOJYTOPHOTO KHUpNHYa IIUHOM 345 MM M OXJIQXHAIOT
PEOPUCTHIM TUIMTOBBIMH XOJIOIUIbHUKAMHU, 3a0UTHIMU KUPITAYOM.

l'opa ¢yTepyloT MIaMOTHBIM KHUPIHUYOM C BBICOKMM COJAEPKaHUEM TJIMHO3EMa,
conepxkarmm 45%. Al,O3. Jlemanp BBIMOIHAIOT U3 YIIIEPOIUCTHIX OJOKOB (IIHHA
omokoB 3-4 ™, cedyenue 400x400 u 500x500 wmM), BHYTPEHHIOK 4YacTh
BBIKJIAJBIBAIOT KUPIUYOM C BHICOKHUM COJIEp>)KaHUEM TJIMHO3EMA.

l'opH u nemanp 3aKaOYEHBbl B UYTYHHBIE IUIUTOBBIE XOJIOJUIBHUKHN TOJIIMHOMN
ok010 160 MM ¢ 3aMUTBIMH TpyOKamMu JuaMeTpoM 45 MM MO KOTOPBIM LUPKYJIUPYET
BOJA.

@yHIAMEHT II€Yd COCTOUT M3 JABYX YacCTEW: HW)KHEH, IOJ3€MHOM, HA3bIBAEMOU
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IIOJOIIBOM, H BEpPXHEW, HaszplBaeMou MHeM. IlomomBy BBINOJIHAIOT U3
&KeJae300eToHa, a MeHb - U3 KapoymnopHoro OeroHa. dyHIaMeHT AenarOT B BUJIE
OTHEYIOPHOU IUIMTHI TOIIIHMHON OKOJIO 4 M.
K ocHOBHBIM mapaMeTpaMm JOMEHHBIX MT€YEl OTHOCHT:

- TIOJIE3HBIM 00BEeM Me4Yd - 3TO 00beM, 3aHHMAEeMbId IIUXTOM M MPOIYKTaMU
MJIaBKU. BBIUUCHSIOT 3TOT 00BEM OT HIKHETO TMOJOXKEHUA OOJBIIOr0 KOHYca
3aChIIIHOTO armapara B OINYUIEHHOM IIOJOKEHUU N0 OCH YYTYHHOM JIETKH.
CoBpeMeHHbIe TOMEHHbBIE ITeYX UMEIOT MmoJie3Hblid 00beM 2000 - 5500 m3.
- IIOJIE3HAsl BBICOTA II€YH — PACCTOSIHUE OT OCU UYT'YHHOM JIETKH JO HHXKHErO
MOJIOXKEHHUST OOJIBIIOr0 KOHycCa B OMYIIEHHOM IMojoxkeHuu. [lonesnas Beicora H
JOMEHHOW €YU TOCTUTAET 35 METPOB.
- MOJIHAsL BBICOTA MEYU — PACCTOSIHUE OT OCU YYT'YHHOM JIETKU JO BEPXHEro Kpas
qamy 00JbIIOTO KOHYCA.

3apanue

BpINOJIHUTE COCTaBIEHUE CXEMBbl YCTPOWCTBA JOMEHHOW NEYU U OIPEIACIUTH

napameTpbl ee padoThI.

Xoa pa0doThI:
1. VYkazarb Ha3HauYeHHE JOMEHHOI MeyHu.
2. BBINOTHUTE CXeMy JTOMEHHOM MeUr U yKa3aTh €€ YCTPOUCTBO.
3. Ilepeuncnnutb, OXapakTepHU30BaThb OCHOBHBIE MapaMeTphbl JTOMEHHBIX IE€YEH W
MIPOCTABUTH UX HA CXEME.
4. OnpenenuTs MO CyTOYHOMY OajlaHCy JIOMEHHOM TMe4n CYyTOUYHBIN pacxo
UCXOJIHBIX MAaTE€PUAIIOB U CYTOYHOE IPOU3BOJACTBO MAaTEPUAJIOB, IOJIYYaEMbIX B
pe3yJIbTaTe TOMEHHOM IUIABKH.
5. CnenaTp BBIBOJ O COCTABJIEHUU CXEMbI YCTPOMCTBA JOMEHHOM NEYM U MapameTpax

ee paboThI.
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KoHTposibHBIe BOIPOCHI
1. Kakoe o0opyaoBaHue pacIoOlOK€HO B BEpXHEH KOJOIIHUKOBOW YacTu
JOMEHHOU nieun?
3. KakoBa yacToTta BbIllycKa 4yryHa?

4. Yewm QpyTepyroT KOPILyC JOMEHHOMN Neqn?

IHPAKTHYECKASA PABOTA Ne 7

Haszanue padorbi: CocTaBiaeHHE CXEMbl YCTPOWCTBA OYHKEPHOM 3CTaKaabl.
Heab: ®opMupoBaHre yMEHUW MO COCTABICEHHUIO CXEMbl YCTPOMCTBA OYHKEpHOU
3CTaKaabl.
yMEHHS:
- ONPENENATh apaMeTpbl paboThl 000PYAOBAHUSA U €r0 TEXHUUECKHE BO3MOKHOCTHY;
3HAHMA (aKTyanu3aIus):
- Ha3HavYeHHe, 00J1aCTh MPUMEHEHHUS, YCTPOHUCTBO, MPUHLIUI PAOOTHI 000PYAOBaHUS;
- TEXHUUECKHE XapaKTEPUCTUKU U TEXHOJIOTMUECKHE BO3MOXKHOCTH MPOMBIIIJICHHOTO
000pynoBaHUs;

Teopernueckunii MaTepuaJ:

OCHOBHBIMM ~ COCTABJISIFOIIMMHM  IIUXTHl COBPEMEHHBIX JOMEHHBIX Iedeil
ABJISIIOTCS arjloMepaT, OKaThIIIHA U KOKC; 3arpy’KaroT TakKe HEKOTOPOE KOJIUYECTBO
n006aBoK (TJIaBHBIM 00pa3oM, ATO KeJe3Has W MapraHiieBas pyaa u ¢imrocsi). Js
obOecrieueHus: pabOThl JOMEHHOW Teun TpedyeTcsi OecmepeOoiiHas mojada 3THUX
MaTEpUAIOB K 3arpy304HOMY YCTpPOHCTBY Ha BbicoTy 60—80 M mopuusiMu c
ONpENEIICHHBIM TEMIIOM M B OIPENEJIICHHOW MOcCIeA0BaTeabHOCTH. KoauyecTBo
3arpy>kaeMbIX B COBPEMEHHYIO BBICOKONPOU3BOJMUTENIBHYIO TM€Yb PYAHBIX
MatepuasioB gocturaet 20 Teic. T 1 Kokca 5500 T B CyTKH.

Bce aT0 npenbsaBiseT kecTkue TpeOOBaHUS K CUCTEME IIUXTOIMOAauu, KOTopas

J0JKHA 00eCleunuTh NpueM, TPaHCIOPTUPOBKY, XpaHEHUE, HAa0Op, B3BEIIMBAHUE U
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nojgayy MaTepualioB Ha KOJOIIHUK K 3arpy304HOMY YCTpOWCTBY. B cucreme
IIMXTONOAAYM MOKHO BBIJEIUTHh TPU y4acTKa WJIM 3BE€HA: MOJa4a MaTepHaoB C
dabpuk OKYCKOBaHHWS, KOKCOXMMHYECKOTO 3aBoma (Ilexa) W C BHENIHEH
KEJIE3HOJOPOKHON CceTM Ha OYHKEpHYI0 JCTakaay; IojJadya MaTepualioB U3
OYHKEpOB 3CTaKa bl K KOJIOUTHUKOBOMY MOIBEMY; KOJOIIHUKOBBINA MOABEM.
bynkepnast acrakana (pucyHok 7.1) mpenHasHadeHa JIJIsl XpaHEHUS y JOMEHHOW
neyu TpeOyeMoro OmnepaTUuBHOTO 3amaca MaTepuaioB, MX MPUEMKH, a TaKkKe
MEeXaHHU3aluyu Habopa U MepeIadynd MaTepPUAJIOB K KOJOMIHUKOBOMY MOIBEMY.

bynkepHas »cTakajga pacrosiaraercs Mexay (QpOHTOM JOMEHHBIX Ieued U
pyIHbIM aBopoM. OHa npeacTaBisieT co00M BBITSHYTOE BJI0JIb LieXa U (pOHTa Nedeit
¥ BO3BBIIAOMeecs Ha 9—I12M Hajx ypoBHEM 3aBOJCKOTO IOJa KeIe300€TOHHOE
COOPYKEHHUE, COCTOSLIEE M3 pPsifa OTACIbHBIX OYHKEPOB M OOCIIYyKMBAaEMOro HX
000opy0BaHUS.

B nomenieHnn OyHKEpHOUM 3CTakaabl MO PEIbCOBBIM MyTSM MEpPEMENIAlOTCs
BaroH-BEChbl, KOTOpble HAOWUpPAIOT, B3BEIIMBAIOT U TPAHCIOPTHUPYIOT ILIUXTOBBIE
MaTepualbl K CKUIIOBOM SIME U 3arpyaroT UX B CKHUIIBI.

Kokc Tpancnoptupyercs U3 KOKCOBBIX OYHKEPOB 4epe3 rpOXOT U BOPOHKA-BECHI

HCTIOCPCACTBCHHO B CKHII.
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Pucynoxk 7.1 - Pa3zpe3 OyHKepoB OyHKEPHOU ACTakajbl U CKUIOBON sIMBI: 1-
IIUXTOBBIM ~ OyHKEp, 2-3aTBOp IIMXTOBOTO OyHKepa, 3-BaroH-Becwl, 4-
HaIMpapJISIOIIas BOPOHKA JIJISI MAaTEPUAIOB BBITPYKaE€MBIX M3 BarOH-BECOB, S-OyHKEp
I KOKCa, 6-IUCKOBBIM TPOXOT, 7-BOPOHKA-BECHI JJIsi KOKCA, &-CKHIIOBBII
MOJbEMHUK KOKCOBOU MEJIOUH, 9-CKUMOBBIN NOABEMHHUK ISl 3arpy3KU MaTepHUaioB
B JIOMEHHYIO ne4b, 10-HACOCHAsA YCTAaHOBKA JJIs1 OTKAYKU BOJABI U3 CKUIIOBOM SIMBI.

ITon Oynkepamu 5cTakaabl MPOTHUB TEeUel HAXOISAT CKHUIIOBBIE SIMBI, Kynaa
ONyCKAaeTCs CKHUN JJIs MPUEMa MAaTEPUaJIOB, BBIIABAEMBIX W3 BaroH-BECOB 4YEPE3
HaMpaBJISIONMNA JOTOK WM KOKCa, BBIJABA€MOro U3 OYHKEpPOB 4Yepe3 BECOBYIO

BOpoHKY. KokcoBble OyHKepa pacmoyiararoT HaJl CKUIIOBOW SIMOW C TE€M, YTOOBI
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YMEHBIIIUTh YUCIO MEPErpy30K KOKCa, MPU KOTOPHIX OH M3MEJbYaeTCs B CBA3U C
MaJioi MPOYHOCTHIO

byHkepa »cTakaj [enalT METAUIMYECKUMHU WU KEJIe300€TOHHBIMU  C
MOKPBITUEM UX BHYTPEHHEH MOBEPXHOCTH CTAIbHBIMU TUIMTaMU, peiabcaMu. CTEHKH
KOKCOBBIX OYHKEpOB BBIKJIAJBIBAIOT IIAMOTHBIM KupnudoMm. CBepxy. OyHKepa
IIEPEKPBITHl 3aLIUTHBIMM pELIETKaMu C pasMepoM sueek a0 250x250 mm. [lnd
NPEeJIOTBPAILICHUS] CMEP3aHHUsl MaTepuajgoB TMOAOYHKEpHbIE IMOMEIIEHHUs OTall-
JIMBAIOTCA.

KokcoBbix OyHKEpOB OOBIYHO JBa, a MHOTJA YETHIpE; UX OOIIYyI0 €MKOCTh
npuruMaroT u3 pacuera 0,7 M3 Ha 1 M3 mosesHoro o6bema meum (3amac MPUMEPHO
Ha 6 4 paboThI).

O6bem OyHKEpOB AJIsl PYJHBIX MaTepHaloB MPU UX MOJa4e >KEJIE3HOJOPOKHBIM
TPAHCIIOPTOM IIPHHMMAIOT M3 pacdera 2,5 m>Ha 1 M3 nmomesHoro oObeMa mneuu
(3anac Ha 20—24 4 paboOThI).

[Ipu koHBelepHOU momaue ¢ OJM3KO PACTONOKEHHBIX (PaOpUK OKYyCKOBAHUS

HOpMa 3aliaca YMCHbIIACTCH.

3axanue

BbINOIHUTE COCTaBIECHUE CXEMBI YCTPOMCTBA OYHKEPHOM dCTAKaIbI.

Xoa padoThI:
1. VYka3aTtb Ha3HaueHUE OYHKEPHOM 3CTaKa/lbl TOMEHHBIX MEeYeH.
2. BpmomHuTh cxemMy OyHKEpPHOM 3CTaKaabl M yKa3aTh €€ yCTPONCTBO.
3. VYka3zaTb eMKOCTh KOKCOBBIX OYHKEPOB M OYHKEPOB AJIsl PYIHBIX MaTepUasoB.
4

. Cnenatpb BBIBOJI O COCTABJICHUU CXEMbI YCTPOHCTBA OYHKEPHON CTaKabl.

KoHTpoJibHbIC BOIPOCHI

1. TloueMy CTEHKM KOKCOBBIX OYHKEPOB BBIKIAbIBAIOT IIAMOTHBIM KHPIIUYOM ?
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2. 3adyeM OyHKepa CBEpXY MEPEKPHITHI PEIICTKAMU ?

3. I'me pacnosioxkeHa OyHKepHas dcTakaja?

INPAKTUYECKASA PABOTA Ne 8

Hassanue padorbi: CocTaBiieHHE CXEMBbl YCTPOWCTBA 3ACBHITHOIO amnmapara u
omnpeneseHne napaMeTpoB paboTsl 000PyTO0BaHHUS.
Hean: @opMupoBaHHE YMEHHM MO COCTABICHHUIO CXEMBl YCTPOWMCTBA W
OTIpe/ICNICHUIO TapaMeTPOB pabOThI 3aCHIITHOTO anmnapara.
YMEHHS:
- ONPENENATh apaMeTpbl paboThl 000PYAOBAHUS U €TI0 TEXHUUECKHE BO3MOKHOCTHY;
3HAHMA (AKTyaTu3aIus):
- Ha3Ha4YeHHe, 00JIaCTh MPUMEHEHHUS, YCTPONUCTBO, PUHLIUI PA0OTHI 000PYAOBaHMUS;
- TEXHUYECKHUE XapaKTEPUCTUKHU U TEXHOJIOTMYECKUE BOZMOKHOCTH POMBIIIIEHHOTO

000pyIOBaHUS;

Teopernuecknii Marepua:

3acplIHOE YCTPOWCTBO JAOMEHHOW II€YM IPEIHA3HAYEHO JJIsi HENPEPBIBHOU
aBTOMATU3MPOBAHHOM MOJAaYU I[IMXTOBBIX MAaTEPUAJIOB B KOJOIIHUKOBYIO 30HY
JIOMEHHOM II€Yd, PABHOMEPHOTO HUX PacHpeaesIeHUs] BHYTPU KOJIOIIHHUKA, U OTBOJA
KOJIOIIIHUKOBOI'O Ia3a K MbIJICYJIOBUTEIISM.

OCHOBHOH 4aCThIO YCTPOMCTBA SIBJISICTCS 3aChIMHOM ammapat (pucyHok 8.1). OH
IpeAHa3HauYeH JUId 3arpy3kd M PAaBHOMEPHOTO paclpeleseHUus IIHXTOBBIX

MaTCcpHralioB B IICUH.
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Pucynok 8.1 — 3aceIimHO# anmapaT HTOMEHHOM neuu: 1-00mbIIoi KoHyC, 2-4aria, 2-
mTaHra OOJbIIOr0 KOHYyca, 4-ra30BbIM 3aTBOp, S5-7a3, 6-Maiblii KOHYC, 7,8-HUKHSIS
1 BEpXHAS BOPOHKHU, 9-mTaHra manoro konyca, 10-yrimooit peaykrop, 11-mok, 12-
KOHYC )KECTKOCTH, 13-KOJIOIMITHUKOBOE KOJIbIO, 14-cheMHas HajCcTaBKa, |1 5-KiIuH.
3achIlTHOM  ammapar COCTOMT W3 NPUEMHOM BOPOHKH, BpAIIaOLIETOCs
pacrpeseuTeNsl MUXThI, COCTOSIIEr0 W3 BOPOHKH W Majoro KoHyca, OOJIBIIOTro
KOHYycCa, yamu OOJIBIIOr0 KOHyca M Ta30BOro 3arBopa. HukHuil 060JblION KOHYC
MOJBEIICH K INTaHre, MNpPOXOJdlled mno ocu 3aceimHoro amnmnapara. [lranra
MPUKPEIUICHa K phluary Oamancupa. [[ns oTKkpbhIiBaHHsS OOJBIIIOTO KOHYyCa IJIEYO
OanaHcHUpa MpU MOMOIIH IITOKA MPUTOJHUMACTCS U KOHYC OIyCKaeTCsl BHU3.

Manblii KOHYC MOJABEUIEH Ha IITaHre — TpyOe, BHYTPHU KOTOPOM MPOXOAUT
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mITaHra OOJIBIIOrO KOHYCa. DTO JAaeT BO3MOXKHOCTh MajoMy KOHYCY BpalllaThbCs U
3aKpBIBATHCS] HE3ABUCHUMO OT OOJIBIIOTO KOHYCA.

Martepuan u3 cKkuIa BbICHIIAETCS B IPUEMHYIO BOPOHKY Ha TOBEPXHOCTh MAJIOTO
koHyca. O0beM KaxkI0ro cKkuma gocturaeT 14 m>. B kpaliHeM BepXHEM II0JIOKEHUH
CKUIl ONPOKHJIbIBAETCA Onarojaps TOMY, YTO MEpEAHHE €ro Kojeca KaTATCS IO
penbcaM, B TO BpeMsl Kak 3aJHUE Kojeca UAYT MO APYTUM PelibcaM, OJHUMAOIIAM
3aJHIOI0 YaCTh CKUIA.

YtoObl 00ecrneuynTh pPaBHOMEPHYIO 3arpy3Ky MAaTepHalIOB, MEpe]l OYepPEIHBIM
OIyCKaHHEM MAJIOrO KOHYCa, OH BMECTE C MPUEMHON BOPOHKOW M MOPLUUEH HIUXTHI
noBopauuBaetcs Ha 60°.

Ilepen oTkpbriBaHMEM OOJBIIOTO0 KOHYCa MPOU3BOMST OOBIYHO 5—6 OmyCKaHUM
Majgoro konyca. Korga ypoBeHb WIHXThI B JOMEHHOM ME€YM OIYCTUTCS 10
ONPENIEIEHHOTO YPOBHS, OTKpPbIBaeTCs OOJIBIION KOHYC M MaTepHaibl BHICHIIAIOTCS
B rmeuyb. KOHCTpyKIMS 3achIIHOrO amnmapata C JABYMSI KOHYCaMH YCTpaHsET
BbIJIEJIEHUE ra3a B aTMocdepy U oOeclieyuBaeT paBHOMEPHYIO 3arpy3ky mneuu. Bo
BpeMs padOThl 3aCHITHOTO ammnapaTta B MEXKOHYCHOM MPOCTPAHCTBE CO3AETCs
nepenaj IaBJICHUH, TaK KakK IMPHU OMYCKaHHMM MAJIOTO KOHYCa B MEXKOHYCHOM
MPOCTPAHCTBE OyaeT aTMoc(epHOe AaBieHHE, a B NEYU AaBJIEHUE Ta3oB OOJbIIE
JABJICHUS] B MEKKOHYCHOM MpocTpaHcTBe. st TOro, 4To0bl MOXKHO OBLIO OTKPHITH
OOJBIION KOHYC, B MEXKOHYCHOE IPOCTPAHCTBO IMOAAIOT YHCTBIA Tra3 s
BbIpaBHUBaHUs naBieHus. [locne cpabaThiBaHHsI OOJBIIOTO KOHYCa JIaBJICHHUE B
MEXKOHYCHOM MpPOCTpaHCTBE OoJbllle aTMOCHEPHOrO M OTO MPENsATCTBYET
OTKPBIBAHUIO MAJoro KoHnyca. /s ycrpaneHus nepenaaa AaBjI€HUNA aBTOMaTHYECKA
OTKPBIBAETCA YPaBHUTEIbHBIN KJIAllaH, KOTOPBIM BBITYCKAET U30BITOUYHOE JaBICHUE
rasa.

Jlns oTBoAa raza M3 KyNOJBHOM YacTU MEYM CIYKAaT 4YeThlpe ra300TBOJA,
PACIIOIOKEHHbIE CUMMETPUYHO 10 OKPYXKHOCTU KymoJa. sl CHUXEHUsI CKOPOCTH

raza CyMMapHOE€ CEYeHHE Ta300TBOJOB JOJDKHO ObITh paBHBIM 0,4—0,5 miomaam
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KOJIOIIHUKA. ['a300TBOJIBI COEAMHAIOT CHAadalla CHMMETPUYHO IIOMApPHO, a 3aTEM B
OIMH Ta30X0Jl, HUCXOASIMK K mbUIeyloBUTENIM. W3HYyTpu Tra300TBOAB (Y-
TEPYIOTCSA OJTHUM CJIOEM OTHEYNOPHOIO KMpIIH4Ya. B BEpXHUX TOYKax ra300TBOJIOB
pacmoJIOKEHbl  JIMCTAHLIMOHHO yIpaBiisi€Mble aTMoc(epHbIe KJIallaHbl,
npeaHa3HaYeHHbIE I BBIITYCKa ra3a B atMoc(epy mpu OCTaHOBKAX MEYH.

B coctaB cucrembl 3arpy3kud JIOMEHHOH MeYd BXOMAST Takke OajJaHCHPHI,
KOTOpbIE MpEeHA3HAUYEHBI JJIsl TOJAbeMa U MPUHYJUTEIBHOTO OMYCKaHUS OOJBIIOTO
M MaJOro KOHYCOB C IOMOIIBIO JEOENKM YIpaBJICHHs KOHYCaMH B IpoLEecce
3arpy3KH JOMEHHOU I1€YH.

Tabmuua 8.1 moka3blBaeT TEXHUYECKHUE XapAaKTEPUCTUKU CHUCTEMBI 3arpy3Kd

JOMEHHBIX IeYel Pa3HOro MOJIE3HOr0 00BbeMa:

Tab6muma 8.1
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Iloaeznnlfl obben pomelidx negeft, »®
[Toxazarean
1719 2000 2700 3200
BryTpennuil AnaMerp KOJOHIHHKOBO-

ro d).'jl'ragua. MM s 5 5060 5470 6409 7200
Macea KONOIHNKOBOro duanua, T 6,6 8,5 16,3 18,4
Macca sachinuoro anmapara B co- _

pe, T 76,0 94,6 122 182 5
Huamerp 00JBIIOIO KOHYCA BHHSY, ¥

MM 5000 5400 6200 7000
Macca Goabitoro xonyea, T 27,3 34 .6 36,5 40.4
JuameTp MaJoro Koiyca BHH3Y, MM 2000 2000 3000 3000
Juanserp ualr 0OABNIOro KONyCa 1o ‘ '

BEpXHEMY (uanity, MM 5280 5280 6600 7400
Buicota gann GoJBUIOrO KONYCA, MM 1950 1850 1950 2365
Macea wamu Goanlioro Komyca, T 16,2 16,2 20 37,8
Macca raszosoro sarsopa ¢ (yrepo-

BOMHGIMH TJIHTAMIL T 21 4 21 .4 54,8 55,6
JluaMerp mWTAaHrH OOABUIOro KOHyca,

DA 175 190 210 320
Macca mranrd  6oAbIIOro KOHYCA, T 2.8 3,1 6,7 10,2
Macca pacnpegenurens WHXTH B cHo-

pe, T 57,4 60 108 155,56
Macca Masoro KoHwyca co mTasHroll, 7 13,9 14 206 35,3
Macea Ganancupos 8 cOope, T 54,7 69,2 105,8 122,1
Macca Oaaancupa GOJBIIOTO KOHYCA,

T 23,56 30,2 47,9 54,6
Maceca Gaxaucupa mMadoro Koswvea, T 15,5 19,9 27,1 31,8
Hangenne KoJAOUHIHKOBOrO rasa X0,

xIla (xrc/cm?®) 150 (1,5) |2560 (2,5)]250 (2,5){260 (2,6)

3ananue

BBINOJIHUTE COCTaBJICHUE CXEMBI YCTpOﬁCTBa 3aCbIIIHOT'O allllapaTa I[OMCHHOﬁ

Xox padoThI:

KoHTpoJibHbIE BONIPOCHI

JIOMEHHOM TTeYH ToJIe3HBIM 00beMoM 2700 M.

I[OMGHHOﬁ €Y1 1 €ro TCXHUICCKUX IapaMeTpax.
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1. KakoBa €eMKOCTh CKUTIOB JJISI 3arPy3KH ITUXTHI?

M€Y U ONPECTUTh TEXHUYECKUE MapaMeTpbl 000PYI0BaHUS CUCTEMBI 3aTPy3KH.

1. Vka3zaTh Ha3Hau€HUE 3aCHITHOTO YCTPOWCTBA U 3aCHIHOTO ammnapara JOMEHHBIX

2. BBIMOTHUTE CXeMy 3aCBITHOTO alapaTa U yKa3aTh ero YCTPOUCTBO.

3. OnpenenuTh TEXHUYECKUE TApAMETPhl 000PYAOBAHUS CUCTEMBI 3arpy3KH

4. CpenaTb BBIBOJ O COCTaBJICHHU CXEMbl YCTPOWCTBA 3aCBHIIHOTO ammapara



2. Ha kakoii yroJy moBopaunBaeTcsi Majiblii KOHYC Mepe] OIyCKaHUeM ?

3. KakoBo HazHaueHHe F&SOOTBOI[OB?

INPAKTUYECKASA PABOTA Ne 9

Ha3panue paborbi: CocTaBieHHE CXEMbl YCTPOWCTBAa M MPUHIHUI PaOOTHI
IBLICYJIOBUTEIECH.
Hean: @opMupoBaHHE YMEHHUM MO COCTABJICHHUID CXEMBl YCTPOMCTBA U
OTIpe/ICNICHUIO IPUHLIMIIA pPA0OTHI MBLIECYJIOBUTENEH TOMEHHOM MEUH.
YMEHHS:
- ONPENENATh apaMeTpbl paboThl 000PYAOBAHUSA U €r0 TEXHUYECKHE BO3MOKHOCTHY;
3HAHMA (AKTyaTu3aIus):
- Ha3Ha4YeHHe, 00JIaCTh MPUMEHEHHUS, YCTPOMUCTBO, MPUHILIMIT PaOOTHI 000PYAOBaHUS;
- TEXHUYECKHUE XapaKTEPUCTUKHU U TEXHOJIOTMYECKUE BOZMOKHOCTH POMBIIIIEHHOTO

000pyIOBaHUS;

Teopernuecknii Marepua:

KosnomHnkoBsIi ra3 OTBOASAT M3 JOMEHHOM IE€YM IO YETBIPEM Ta300TBOJAM,
MPUCOEANHSAEMBIM 3aT€M MO JIBa K JBYM BETBSIM HUCXOJSIIETO Ta3zonmpoBona. B
HVDKHEH 4acTH Mepell BXOAOM B IbUICYJIOBUTEIb 3TH JIBE BETBU COCAUHSIOT B OJUH
ra3onpoBoj. 1'a300TBO/IbI U HUCXOJAIIUNA Ta30IpOBOJ PyTEpyIOT TOPKPETOETOHOM
WM I[IaMOTHBIM KUpnuM4YoM. B MecTtax mnpHCOEIMHEHUM H TOBOPOTOB, TIJ€
¢yTepoBka Hambojee MNOJABEp)KEHA H3HOCY OT cojaepxKallelics B rase MbUIH,
TOPKPET-0ETOH WJIM KUPIUY 3aMEHSIOT CTAIbHBIMU TUIUTAMM.

[IpeynoBurenu (pucyHok 9.1) ciyxkaT sl CyXOdM OYHMCTKH KOJIOUIHMKOBOTO
rasa OT IIBLIM, KOTOPOi B HeM cozepxkutcs 10 20—25 r B 1 M3, On BeIMosHsETCS B
BUJI€ CTAJIBHOTO LIMJIMHAPUYECKOT0 COCYyla C KOHYCOOOpa3HbIMU BEPXHEW U HIHKHEHN

gacTsamMu quameTpoM 11 —13 m u BeicoTOM 26—27 M.
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Pucynok 9.1 — cyxue nmbUIeyJOBUTENU: |-MEPBUYHBIA MbUICYJIOBUTENb, 2-

BTOPUYHBIN MBLICYJIOBUTEIb, 3-COCAUHUTEIbHBIN Ta30IIPOBOI.

[TpuHIMN IEHCTBUS MBLICYJIOBUTEIS OCHOBAH HAa TOM, YTO Tra3, Iomajas B HETO,
Oyaroymapsi OOJIBIIIOMY JUAMETPY TMBLICYJOBUTEIS TEPSAET CKOPOCTh, IMOIbEMHAs
CUJIa €ro Pe3Ko MaJacT W MbUIh ocenaeT. OCeBIIYI0 MbUIb MEPUOINICCKU YAAISIOT
yepe3 3aTBOP B HIKHEM KoHyce. KOHyC MBUICYJIOBHUTENSE BHYTPH (QYyTEpyroT
[IIAMOTHBIM KHPIHUYOM HJIM JKapOCTOHKHM TOpKpeTOeToHOM. B mbuieynoBuTene
ocenaet 10 80% coaep:xkalieiics B ra3e MmbuUIH.

[Tocne mbuUIeyIOBHTENS Ta3 MOJAETCA B MOKPBIA CKpyOOep, rie O4HIaeTcs OT
nbud (comepkanue melad He Oonee 0,8—0,5 r/md).

OKOHYATCIBHYI0 OYHCTKY Tra3a OOBIYHO MPOM3BOASAT B 3JIECKTPODUIbTPAX.

OuunieHHbIl B 3JeKTpOoPHIbTpax JOMEHHBIM ra3 (coliep)kaHue NbUIM HEe Ooliee
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0,05-0,1 r/mM®) mocTymaeT B Ta30mpPOBOJBI YHMCTOTO Ta3a M MCIIOIb3YyeTCs Kak
TOTLIINBO.

Cyxwue MbUICYJIOBUTENN MPUMEHSIOT JJIS YIaBIMBAaHUS MbUTM HanOosee KPYyMHBIX
dpakiuii (0onee 3—5 MM), OoraThIX KeJIe30M U UCTOJIb3YeMbIX Ha ariiodadpukax
KaK COCTAaBJISIONIAs arJJOMEPAlMOHHON ITUXTHI.

HaunbGonee oTBETCTBEHHBIE YACTH CYXUX MbUICYJIOBUTENCH (KOXKYX U OIMOpHBIC
KOJIOHHBI) U3TOTOBIISIOTCS U3 HU3KOJETHPOBAHHBIX CTalleld, HampuMmep Mapku 14172,
OCTaJIbHbIEC YaCTH — M3 cTaiu Mapku Cr3.

Jl71st mpeioXpaHeHusi KOKyXa OT UCTUPAIOIIET0 BO3JECHCTBUS JOMEHHOTO Ta3a C
NBUIBIO TBUICYJIOBUTENN (PYTEpyIOT MAaMOTHBIM KupnuuoMm (230 mwm) kimacca b
MEPBOTO COPTa WM OTHEYMOPHBIM TOPKpeT-0eToHOM (ToimuHa cios 60 mm). Ilo
BBICOTE KOXKyXa JENalOT Ja3bl U JIIOKU IS €ro IMEePUOJUYECKOr0 PEMOHTa U
ocmorpa. OTBepcTHss B HI)KHEM KOHYCE [JIsl BBIMYCKa WM O0OPYIYIOT
YCTPOMCTBAMH JIJIs1 BBIMYCKA MBUTH C YBJIQXHEHUEM TAaK HA3bIBACMBIMH IITHEKAMH.
["azompoBOABI OT MeYU 10 MBUICYJIOBUTENS (yTEPYIOT TaK ke, KaKk U caM CyXOi
MBLICYJIOBUTETb.

[To cmocoOy monBoja rasa MbUICYJOBUTENN pa3ACiSIOT HAa paavalibHbIC H
[IEHTPOOEKHBIC, TaK HA3bIBAEMbIE yIapHUKH M TaHTE€HIIMAaJIbHBIE. B 3aBuCHMOCTH OT
o0beMa Meur YUCII0 CYXHX MBIICYTOBUTENEH I TPyOOH OUYMCTKHA JOMEHHOTO Ta3a
KOJeOJeTCsT OT OJHOTO JI0 JBYX. YCTAaHABIMBAIOTCA OHHM MapaJieIbHO WA
MOCJICIOBATENbHO, pa3aUYasich TMpPHU OSTOM KakK TEpBUYHbIE U BTOPUYHBIC.
[lepBuunble  nemalOT  IEHTPOOCKHBIMH, a BTOPUYHBIE -  paguaIbHBIM.
TanreHManbHbIi TOMBOJI JOMEHHOTO Ta3a CIOCOOCTBYET OCaXKICHUIO Oomee
MENKUX (ppakiuil MbUIM, OKa3bIBAIOMIMX OoJsiee CHIIbHOE a0pa3vBHOE BO3JIEUCTBUE
Ha CTEHKH CYyXOTro TBUICYJOBUTENS BCJIEICTBHE BBOJA Ta3a IO KacaTeIbHOM.
[TooToMy TaHTeHIMATbHBIE TBIICYJOBUTEIN BCEra BTOPUYHBIC; OHU HMEIOT
BHYTPEHHIOIO TpyOy /Ui BBIBOJA Trasa, CIYCKAIOIIYIOCS MOYTH 10 CEpeIUHBI

BBICOTHI IMJIMHJpA NbuieyioBuTend. g mpenynpexaeHus oOpa3oBaHUs B CyXHX
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IBUICYJIOBUTENAX JUIsl TPYOOM OUMCTKU JOMEHHOTO Ta3a rpeMy4yeil CMECH BO BpeMs
OCTAaHOBOK I1€YM B HHUX NPETYCMOTPEH BBOJ «OCTPOTO» Iapa Ioj HU30bITOUHBIM
nasienueM go 882 klla.

B cucreme CyxXxumx NBUICYJIOBUTENEH IOCTUTAETCS OTHCICHHUE, B CPEIHEM, [0
80% mbLIM, coepxKaniencs B JOMEHHOM ra3e B LIMPOKOM JHaNa3OHe 3albUIEHHOCTH
— B 3aBUCHUMOCTH OT yCJIOBHIA mpou3BoAcTBa oT 4,0 no 20 r/m3 rasza.

3aganue

BBIMOTHUTE  COCTaBIEHUME CXEMBI YCTPOWCTBA CYXHX IBUICYJIOBUTENEH
JOMEHHOW N€YX U ONUCATh MPUHLIMI UX PaOOTHI.

Xoxa padoThI:
1. Vkazarb Ha3Ha4YE€HHE CYXMX MbUICYJIOBUTENIEH JOMEHHBIX MIEUEH.
2. BBINOIHUTE CXEMY CYXMX IBLICYJIOBUTENIECH U yKa3aTh UX YCTPOMCTBO.
3. OmnwucaTe OpUHLMI padOTHI CyXOTO NbUICYJIOBUTENS U €r0 OCHOBHBIE
TEXHUYECKUE XAPAKTEPUCTUKH.
4. CpenaTb BBIBOJ O COCTaBJICHHM CXEMbl YCTPOMCTBA CYyXUX MbUICYJIOBUTEIEH
JOMEHHOMU €YU U NPUHLIUIIE UX PaOOTHI.

KoHTposbHbIE BONPOCHI

1. T'me npuMeHsIeTCSl KOJOUTHUKOBAS MBUTH MOCE OYUCTKU?

2. UeM (pyTepyroT KOXYX MBUICYTOBUTEIS?

3. Kakoe Konm4ecTBO CyXHX MbIICYIOBUTENEH yCTaHABIMBAIOT BO3JI€ JOMEHHOM

neym?

IHPAKTUYECKASA PABOTA Ne 10

Ha3Banue padorbi: CocTaBlieHHE CXEeMbl YCTPOWCTBA W MPUHIUN PabOTHI
BIIEKTPOAYTOBOMW MEYH.
Heab: @opMuUpOBaHHME YMEHUM T1IO0 COCTABICHUKD CXEMbI YCTPOWCTBA U

OTIpEICTICHUIO TIPUHITUTIA PA0OTHI AJIEKTPOTYTOBOM TEYMH.
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YMeHHS:

- OTIPENENIATh TapaMeTphl paboThl 000PYAOBAHUS U €TI0 TEXHUYECKHE BO3MOKHOCTHY;
3HAHMA (AKTyaau3amus):

- Ha3HavYeHHe, 00JIaCTh MPUMEHEHHUS, YCTPONUCTBO, MPUHIIUI PAOOTHI 000PYAOBaHMUS;

- TEXHUYECKHE XAPAKTEPUCTUKHU U TEXHOJIOTHUUECKUE BO3MOKHOCTH ITPOMBIIIIEHHOTO

000pynIoBaHUs;

- HOPMBI JJOITYCTUMBIX Harpy30k o0OpyJ0BaHUs B MIPOLIECCE IKCILTyaTalUu.

Teopernueckuii MmaTepuaJ:

DNEKTpOAYIrOBBIE NEYM IPEAHAZHAYEHBI JUISl BBILJIABKM JIETMPOBAHHBIX CTaJEH.
OHu oOecrieunBaloT B pabodyeM NPOCTPAHCTBE BBICOKYIO TEMIIEpaTypy H
BOCCTAHOBUTEIBHYIO WJIM HEHUTPAIbHYIO aTMoc(epy, YTO MO3BOJISET BBHIUIABIATH B
HUX IIUPOKUH COPTAMEHT BBICOKOJIEITMPOBAHHBIX CTAJICH.

HaunOonbiiee pacnpocTpaHeHUE MONYYWUIU Tpex(as3Hble AYroBble €YU C
TpeMs JIEKTpoJaMu M HempoBoxsiied moguHou (pucynok 10.1). Tlo npunmumy
Harpesa dTH II€YM OTHOCATCS K Ie4aM IPSIMOr0 IEUCTBUSA. B HUX JJIEKTpUUYECKHE
IyTU TOPSAT HEMOCPEACTBEHHO MEXKIY KaXIbIM M3 JJIEKTPOAOB U METAIIIMYECKON
cagkoi. HarpeB Meramia mpoucxXoAuT B OCHOBHOM 3a CYET TEIUIA, M3JIy4aeMOIo
nyramu. EMxocts neueit B 10 400 T.

[To crnocoOy 3arpy3ku neuu JesSTcs Ha JBa THUMA: MEYU C 3arpy3Koil CBEpXy H
ne4yu ¢ 3arpy3koil uepe3 pabouee okHO. Uepe3 pabouee OKHO 3arpykaroT IE€4YU
HEOOJBIIION €MKOCTH, NMPUYEM 3arpy3ka MPOU3BOAUTCS WJIM 3aBaJIOUYHOM MaITUHON
IIPU MTOMOIIM MYJIbJI, WJIA JIOTKAMH U B PEIKHUX CIIydasxX BPYYHYIO CHELHATBHON
somnatoit. [leun ¢ 3arpy3koi 4epe3 OKHO UMEIOT CTAlMOHAPHO YKPEIUIEHHBI CBOJ U

0oJ1e€ IPOCTYI0 KOHCTPYKIIMIO, YEM I1€YH C 3arPy3KOM CBEPXY.
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Hanpassienue nopopora neys
1P BBINYCKE CTANH //‘—\

Pucynok 10.1 — TpexdaszHas 31eKTpoayroBas rneub.

Bbonee coBepiieHHBIM CITOCOOOM SIBIIIETCS 3arpy3Ka Medeil cBepxy, XOTsS OHa U
BBI3bIBACT 3HAUMUTEJIbHBIC YCIOXHEHUS KOHCTPYKIUM €YU, TaK KaK MpPU ITOM
BO3HUKACT HEOOXOIWMOCTh IOJhEMa W OTBOAAa cBojma B cropoHy. IlluxTa
3arpy’kaeTrcss B OJMH IMpHEM B TeueHue 3—6 MUH NpU NOMOIIU CHEHHATbHON
Kop3uHbl (Oanpu). Peskoe cokpamenne (B 8—10 pa3) nOpoaomKUTEIbHOCTH
3arpy3Ku IO CPaBHEHUIO C 3arpy3koi uepe3 paboyee OKHO IMO3BOJISIET MOBBICHUTH
MPOU3BOJUTEIBHOCT,  ME€YU, CHU3UTh  PacXol]  JJEKTPOIHEPTrUH,  Jydlle
UCIIOJIB30BaTh 00bEM MEUH, 00JIErYUTh YCIOBHS TPY/A.

[leun ¢ MexaHU3UPOBAHHOM 3arpy3KOM CBEPXY Pa3AeNAOTCS HA TPU THUIIA: [IEYU
C BBIKATHIBAEMBIM KOPIYCOM (BaHHOW), €YU C OTKATHIBAEMBIM CBOJOM U T€YH C
MTOBOPOTHBIM CBOJIOM.

B neyax c BbIKaThIBa€MbIM KOPIIYCOM CBOJI MOJIBEUIMBAETCS K HEMOABUKHOMY
noprany. OTKar Kopmyca OCYIIECTBISIETCA NPU IOMOIIM TUAPABINYECKOTO

OUWJIMHAPA WM JSJICKTPOMCXAHUYCCKOI'O IIpUBOAA II0 POJIbI'aHIy. B meuax c¢
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OTKAaThIBAIOIIMMCS CBOJOM KOpIIYC TI€4M HENOJBWKEH, a CBOJ BMECTE C
DIEKTPOACPKATEIAMU TOJABEIIEH K IOPTAaJbHOMY MOCTY, KOTOPBIM MOMKET
MepeMEeNIaThCs MO PesibcaM, YIOKEHHBIM M0 00€HM CTOPOHAM IEYH.

Haunbonee panimoHanbHON  SBJIAETCS KOHCTPYKLHUS II€UN C IOBOPOTHBIM CBOJIOM.
CBoz Ipu MOMOIIM CHEUUATBHBIX MEXAHU3MOB IPUIIOJHUMAETCS HaJ KOPIIyCOM
neun Ha 150—200 MM u oTBOpaumBaeTcsi B CTOpoHY Ha yroia 95— 110°. Ileun c
TaKMM CBOJOM HMEIOT CIEAYIOIIME NPEUMYIIECTBA: IOYTH IIOJIHOE OTCYTCTBHE
MEXaHUYECKUX COTPACEHUH KJIAJKH MEeYH MPH MOIbEME CBOJIa, MEHBIINI BEC €YU U
ee IepeMellaroleiics YacTu, HEKOTOpoe yJelleBlIeHne KOHCTpyKuuu. [logoOHyro
KOHCTPYKIIMIO HMMEIOT Meud OodblIod eMKOCTH. OT €eMKOCTH I€Yd 3aBUCUT
MOUIHOCTh TpaHC(OpMaTOpa, OT KOTOPOr0 MUTAETCS MeYb, pa3Mephl ee padodyero
IPOCTPAHCTBA, AUAMETP IEKTPOJOB U IPYTrue TEXHUUECKUE XAPAKTEPUCTUKH.

OCHOBHOM HECyIIEd METAUIOKOHCTPYKLHUEN II€YM SBISAETCA JABYXCEKTOPHAS
J0JIbKA, HA KOTOPOM CMOHTUPOBAHBI KOKYX €YU ¢ (PyTEpOBKOM, KOHCOJIbHBIA MOCT
C MEXaHU3MOM IIOBOPOTa M TOJBEMA M MEXaHHW3M BpAlICHUS BaHHBI BOKPYT
BEPTUKAJIIBHOU OCH.

OCHOBHbBIE TEXHHUYECKUE XAPAKTEPUCTUKHU DIIEKTPOIYTOBBIX IeYei OOJIbIION

E€MKOCTH:
Tun IMokazarenu JJCIT-50 JCII-80/100 ACII-180/200
HoMHHAIBHAST EMKOCTD, T w.vvveennnennnnn.... 50 80/100 180/200

Huametp koxxyxa (BHyTpeHHHi ), MM — 6750 8500

MomHocTh Tpanchopmatopa, kBt 15 000 25 000 45 000

[Ipenenst BTOpHYHOTO HampspkeHus TpaHchopmaropa, B 380—220 417—131
600—150

MakcumanbHas cuiia Toka B meun, A 23 550 34 600 43 500

Huametp rpadgutupoBaHHoro 31ekTpoaa, mm 500 550 710

XOJ ATCKTPOSIA, MM.....uvvrrreeaeeeaeerrveneesns 3500 3600 5000

CKOpoOCTh MepeMeNIeHus AIEKTPOa0B, M/MuH 3—6 2-6 3-44
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JlnameTp BaHHBI Ha ypoBHe mopora, MM 5050 5160 6960

I'myOuna Ba"HBI OT mopora, MM . . . 955 1080 1480

BricoTa ot mopora no nst csoga, mm — 2170 3200

MunuManbpHOE BpeMsl HakjioHa nieur Ha yroia 40°, cex 120 80 90
Pacxon anexTposnepruu (pacueTHslil) Ha minaBky, kBt-u/T 620 550 500
Pacxon rpaduTtupoBaHHbBIX 37€KTPOI0B, KI/T 7,0 6,0 5,5

OO6mas macca MeTauIoKoHCTpyKIuid meun, T 210 450 1160

CBon HaOpaH W3 OTHEYNOPHOTO KUPIHYa B METAUIMUYECKOM Koiblle. Yepes
CBOJI MPOMYIIEHBI TPU TPAGUTHUPOBAHHBIX JIEKTPOJIa. 3a30Phl MEKY IEKTPOIaMU
U CBOJIOM YIUIOTHEHBI BOJOOXJaXIAeMbIMH KoJibllamMu. [lombeM U omyckaHue
AIEKTPOIOB OCYIIECTBISIETCS IEKTPUUECKUM ITPUBOIOM.

[leyr cHaOxeHa NPUBOJOM JUIsl HaKJIOHA B CTOPOHY CIMBHOIO Xejloba Hu
TJIaBHOTO paboyero oxkHa. 3arpy3ka IeYd TpOU3BOAMTCA CBepxy Oamweit. [lpwm
3arpy3ke CBOJl TEYd IOJHUMAETCSs M OTBOPAYMBACTCS B CTOPOHY BMECTE C
KOHCOJIbHBIM TTOPTAJIOM.

Koxyx meun BBIMONHSIETCS CBApHBIM WM KJIENAaHBIM M3 JIMCTOBOTO JKeje3a
tonmuHoN 10—30 MMm. OH moimkeH o0jazaTh JOCTATOYHON MPOYHOCTHIO, YTOOBI
BBIIEpXKaTh (PyTEPOBKY, METAJUT U IIJIaK, CBOJA U JABJICHUE PACIIUPSIOUICICS mpu
HarpeBe KJIaJKHh, IPUYEM HArpeB CaMOro KOXKyXa HE JOJKEH npesbimaTh 100—
150° C. Koxyx uMmeeT, OOBIYHO KOHHYECKYI0 HJIH ITWIMHIPUUYECKYI0 (opmy.
Konunueckas ¢popma obnerdaet u3roToBjIeHNUE HAKIOHHON KIIAIKU TIEYH U 3aIPABKY
OTKOCOB, YBEJIMUMBACT CTOUKOCTH GyTEpOBKH. [[J1s1 yBeIMUEHNS MPOYHOCTH KOXKYXa
€ro YKpEIUIIOT BEPTHKAIbHBIMU peOpaMu, U TOPU3OHTAJIBLHBIMU MOSCaMU
XKeCcTKocTH. JlHume Kokyxa OOJpIIMX Teued JAenarT cepudeckord ¢(opmsbl,
KOTOpasi 00eCleurnBaeT BBICOKYIO MPOYHOCTh M MHHUMAJbHBI BEC KIQJKH, HO
MOJKET OBITh TAK)K€ KOHMYECKHUM C TIOCKOH IIEHTPATbHOMN YaCThIO HIIN TIJIOCKUM.

CBOJI0BOE KOJIBIIO CIY’KHT OTIOPOM ISl OTHEYMOPHOW Kiagku cBoga. CBapHOe

HIIN KJIICTIAaHOC KOJIbIIO UMECT BOJAHOC OXJIAXKACHUC, YTO IOBBIIIIACT €I'0 CTOMKOCTb.
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B meuax c¢ 3arpy3koil cBepxy s oOeclieueHHs] TePMETUYHOCTH CThIKA CBOJA U
KOXYyXa ycTpauBaeTcsl necoyHblii 3aTBop. Kosbllo cBOJla MMEeT BHU3Y BBICTYI —
HOX, KOTOpPBIA BXOJHUT B 3aMOJHEHHYIO MECKOM IOJOCTh BEPXHEr0 KOJbIIEBOTO
M0sICa KECTKOCTH.

PaGoyee OKHO CHyXUT IJIsl 3arpy3kd Ie€4ed MaJlod €MKOCTH, a TakXKe I
BBEJICHUS PA3IUYHBIX J00ABOK W (IIOCYIOMHMX MaTEPHAIOB 3alpaBKUA TMOJIWHBI U
OTKOCOB U Jip. B meuax emkocthio 80 T W BbIlIE AJISI YCKOPEHUS ITUX Omepanui
yCTpauBalOT JOMOJHUTEILHO OO0OKOBOoe OKHO Pabouee OKHO OOBIYHO UMEET
cinenyromue pazmepsl: mupuHa 0,4—0,35 nuamerpa MiIaBUIBHOTO MPOCTPAHCTBA,
BbicOoTa (0,8 NIMPUHBI OKHA.

CnuBHOU Xeno0 mnpeaHa3sHayeH ISl BBITyCKa MeTajula B KOBLI. BalmyckHOe
oTBepcTue — Kkpyrioe (quamerpoM 120—150 mm) unu npsimoyroiasHoe (150X250
MM), yCTpaumBaeTCi C MNPOTUBOMOJIOKHOW CTOpPOHBI pabouero okHa. Ha Bpems
IJIABKKU OHO 3aJIeJIbIBAETCA CYXHUM JAPOOJICHBIM JOJOMUTOM. K BBITYCKHOMY
OTBEPCTUIO TPUMBIKAET METAIUIMYECKUM Kea00, (yTEepOBaHHBIM MIAMOTHBIM
KUPIIMYOM C OTHEYOPHOU 00OMa3KOM.

YunoTHsOmKUEe KoJsiblla (9KOHOMAM3ephl) 3aKpPhIBAIOT TMPOMEKYTOK MEXKITY
OTBEPCTUEM B CBOJI€ U 3JEKTPOoAOM. OHU MPEIOXPAHSIIOT SJIEKTPOABI OT U3JIUILIHETO
OKHUCJICHUS M HarpeBa ra3aMH, BBIXOISIIMMU W3 TME€YH, OO0ECIEYUBAIOT
TEPMETUYHOCTh 3a30pa MEXAYy 3JIEKTPOJOM M CBOJOM. YIUIOTHSIOLIEE KOJIBLIO
BBITIOJIHACTCS M3 CTajdd WM OpOH3bl B BHUJE TOJOW IUIUHAPUUECKON
BOJOOXJIKIaeMON KOPOOKH, KOTOpasi yCTaHABIMBAETCS HA CBOJ WJIM YTOIJICHA B
KJIaAKy cBoja. JIOBOJIBHO pacmpoCTpaHEHbl KOJIbI]Ja B BHUJE 3MEEBHKa U3
HEJIbHOTSIHYTON TPyOBl OIMYCKaeMOTO B 3a30p.

DIIEKTPOAOACpKATENN MPEIHA3HAUYEHBI Il MOJABOJAA TOKA K DIIEKTpoJaM H
yAepKaHUs UX Ha ONPEICIICHHOW BBICOTE B MEYU. DIEKTPOAO0IEPKATEIb COCTOUT U3
T'OJIOBKH, MPYKUHHO-TTHEBMATUUECKOTO 3a)KUMa, PyKaBa, TEICCKOMMYECKON CTOMKU

U JKECTKOM 4acTu BTOPHUYHOI'O TOKOIIOABO/A.
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['onmoBkM 351eKTpOIOAEpKATENEH U3rOTaBIMBAIOT U3 CTallM, OPOH3BI WM JIATYHU
U JICJIaI0T BOJOOXJIaXK/IaeMbIMHU.

MexaHu3m HakJIOHa 00ECIeUrBaET HAKIJIOH ME€YU B CTOPOHY BBIITYCKa (CIMBHOTO
xkenoba) Ha yron 40—45° u Ha yron 10—15° B cTtopoHy pabouero okHa s
CKauMBaHUSA LJIAKA.

MexaHu3m HakJIOHa 00s3aTelbHO OOOPYAYETCS OrpaHUUYUTENSIMU XoJa B 00e
CTOPOHBI.

3aganue

BBINOTHUTE COCTaBJIEHUE CXEMbl YCTPOWMCTBA AJEKTPOAYTOBOM MEYH M OMHUCATh

IPUHIINI €€ PaOOTHI.

Xoxa padoTsl
1. Vkazarb HazHa4YE€HHE JEKTPOAYTOBOM MEYN METAILTYPrUYECKOTO IPOU3BOJICTBA.
2. BBIMOTHUTH CXeMy 3JIEKTPOIYyTrOBOM TMEYH, yKa3aTh €€ YCTPOMCTBO, OCHOBHBIC
TEXHUYECKUE XAPAKTEPUCTUKU M HOPMBI JIOMYCTUMBIX HArpy3oK JUisi Me4YH C
HOMHHaIBHOU eMKocThio 80/100 T.
3. OmnwucaTe NpUHLIMI pabOTHI ANEKTPOAYTOBOM MEUU U YKA3aTh €€ TEXHOJIOTMYECKHUE
BO3MOXHOCTH.
4. CpenaTh BBIBOJ O COCTaBIIEHUUM CXEMbl YCTPOWMCTBA 3JEKTPOIYrOBOM IEUd H

MPUHIUIIE €€ padOTBhI.

KoHTpoJibHbIC BOIPOCHI
1. K xakomy THIy OTHOCSIT 3JIEKTPOAYTOBBIE IIEYH IO MPUHLIMITY Harpesa?
2. KakoB yroJs HaKjoOHa €Y NPHU CKAYMBAHUM ILJIaKa?

3. UTo Takoe 3KOHOMaM3€ephI B JIEKTPOAYTOBBIX Ieyax?

HNPAKTUYECKAS PABOTA Ne 11

Ha3zanue pa6Gorbi: CocTaBlieHHE CXEMbl YCTPOWCTBA M MPUHLHUI PaOOTHI
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MHJI3 paguanbHOro TUmna.

Heab: DopmMuUpOBaHHWE YMEHHUM 10 COCTABJIEHHUIO CXEMBI YCTPOWCTBA U
onpenesneHuto npuHuuna padbotet MHJI3 pagunansHoro tumna.

YMEHUSA:

- ONpeneNisiTh MapamMeTpbl paboThl O00OpPYOBaHUS M €ro TEXHUYECKHUE
BO3MO>KHOCTH;

3HAHUA (aKTyanu3aius):

- Ha3HayeHue, o00JacTh NPUMEHEHHUs, YCTPOWCTBO, MPUHUHUI PadbOTHI
000pyI0BaHUS;

- TEXHUYECKHE XAapaKTEPUCTUKA M  TEXHOJOIMYECKHE  BO3MOXKHOCTHU
MIPOMBIIIJIEHHOTO 000pyA0BaHNUS;

Teopernyeckunit MaTepua:

PannanbHbIMM Ha3bIBAIOTCA TAaKWME YCTAHOBKH HENPEPHIBHOW PA3JIMBKU CTaU

(pucynok 11.1), B KOTOpBIX OTIMBacMas 3aroTOBKa B TEUEHHE BCErO IEpPUOJA
3aTBEPACBAaHMUS  MPOXOAUT Jyry OIPENEIECHHOIO0 paaWyca KpPUBH3HBI U

BBIIIPAMIIACTCS OI[HOCTa):[I/IfIHO IMOCJIC ITOJIHOTO 3aTBCPACBAHUA.

Puc. 11.1. — ynpomennas cxema MHJI3 paguansuoro tuma (R - 6a30Bb1il paagunyc)
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Kpucranmnuzatop, rne dopMmupyeTcss HempepblBHasi 3aroTOBKA, TaKXXe HMEET
u3ru0d moj omnpeneneHHbIM paguycoM. ChopMuUpoBaBIIMIiCS B HEM H30THYTHIN
CIIUTOK MPOJOJDKAET JABUTATHCS IO Ayre TOTO K€ pajuyca, 4To M pajnyc U3ruda
KPUCTAJUIN3AaTOpPa, 4 3aTEM BBINPSIMILIETCS B TAHYIICIPABUIBHOM MEXaHU3ME U
BBIJIAETCS HA TOPU3OHTAIBHBIN POJIBIaHT, TI€ €T0 PEKYT HA MEPHBIE 3aTOTOBKH.

BriBog cnuTka Ha TOPU3OHTAIBHBIN YYAaCTOK IMPOUCXOAUT B PE3YIbTATE OJHOU
OIlepallMy - BBINPSMIICHUs B paaualibHbIX YCTAaHOBKAxX HE IMPOMCXOIUT HUKAKON
nedopMalMu 3aroTOBKM 1O IIOJHOTO €€ 3aTBEpAEBaHUs, TaK KaK 3aroTOBKa
IBUXKETCS HO ayre okpyxHocTH. Jledopmauus (pacrpsMieHHE) MNPOUCXOAUT B
OJIHOIl TOYKE TIOCJIE IOJIHOTO 3aTBEpPAEBAaHUS 3aroTOBKH. OJTO oOecreyuBaer
IIOJIy4€HUE BBICOKOTO KayeCTBa BHYTPEHHEN CTPYKTYpPBlI 3arOTOBKH M YIIPOIIAET
KOHCTPYKLHIO MAlllMHbI B LIEJIOM.

Tak kak Beptukanbabie MHJI3 nMEIOT 1O0CTATOYHO CEPHE3HBIE OTPAHUYCHUS T10
CKOPOCTH pAa3juBKU (a, CJIE0OBAaTEIbHO, NPOM3BOJUTEIBLHOCTH), TOCKOJIBKY €€
MOBBIIIEHUE MPEAINOJAracT yBEIMYEHUE TEXHOJOIMYECKOM JJIMHBI MAallWHBI,
CYILIECTBEHHOE YyJIOpOKaHUE OOOPYIOBAaHMS, a TAKXKE M Pa3BUTHUE KHUCIOPOIHO-
KOHBEPTEPHOI'0 TMpoiecca OOYCIOBHJIO CYIIECTBEHHOE YBEIUYEHHE YIEIbHOU
ITPOU3BOAUTEIIBHOCTH KOHBEPTEPOB KaK 3a CUET YMEHBIICHUS LUKJA IJIaBKU, TaK U
3a CUET IOBBILICHUS €€ MacChl, MOATOMY pa3BuTMe KOHCTpykumu MHII3 B stoT
IIEPUOJ XapaKTEPU3YETCs CTPEMIICHUEM ITOBBICUTH UX IIPOU3BOAUTEIBHOCTD 34 CUET
YBEJIMYEHHUSI CKOPOCTH PA3IMBKHU U KOJIMYECTBA PYUbEB. ITO 00YCIOBHIO TOT (aKT,
41O OOJiee MO3HUE KOHCTPYKIMU BepTukanbHbix MHJI3 mpenycmarpuBanu 3arud
3arOTOBKH II0CJIE €€ 3aTBEPACBAHUSA U ITOPE3KY 3arOTOBKHU IIPU €€ PACIIONOKEHNUU B
TOPU30OHTAIBHOM TIOCKOCTH. 3aru® 3aroTOBKHU MPHU 3TOM OCYLIECTBIISIICS Kak IO
OIHOTOYEYHOW, TaKk M 1O  MHOrorodeyHod cxemam. CyllleCTBEHHbIM
IPEUMYILIECTBOM TAaKMX MAIlUH SIBJISETCS YJIYUYIICHUE YCIOBHU BBIIAYM 3arOTOBKHU
Ha XOJOAWIbHUK. B Hacrosmee Bpemsi BeptukaibHble MHJI3 ucnonb3yrorcs

AOBOJILHO PCAKO U B OCHOBHOM MJIA IMOJYYCHHA BBICOKOKAYCCTBCHHOTO OaroMa u
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cisoa.

B mnacrosimee BpeMsi HauOoJsblllee pPacHpOCTpPAHEHHE INIPU PA3IUBKE CTalu
nosryuarsit MHJI3 paguaneaoro tuma (pucyHok 11.2).

KOHCTpYKTHBHON  OCOOCHHOCTBIO  TAKMX  MAIlMH  SIBISIETCS  HAJIU4YME
KpUCTAJIM3aTOpa OMNPEACIICHHOrO0 pajanyca (COOTBETCTBYET 0a30BOMY paguycy
MHJI3 Rg ), uto oOecrieynBaeT MojaydeHrue paguaibHON TEXHOJOTHUYCCKOW JIMHUU.
[Tocne 3aTBepAeBaHMs 3arOTOBKH OCYIIECTBISIETCS €€ pa3rud W Bbladya TOTOBOMU

3aroTOBKH Ha XOJOAWJIbHHUK B FOpHBOHTaHBHOﬁ IIJIIOCKOCTH.
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Pucynok 11.2 — Cxema yctporictBa MHJI3 panuansnoro tuna: 1-kosui, 2-
Pa3JIMBOYHOE YCTPOUCTBO, 3-BOJIOOXIIAXKAAEMBIN KPUCTAIIIU3ATOP, 4-30Ha
BTOPUYHOTO OXJIAKJICHUS, S-TAHYIINE BAJIKU, 6-CIUTOK, 7-ra3opes.

[IpenmymectBa pamnansHbix MHJI3 mepen BepTHUKaIbHBIMU 3aKJIFOYAIOTCS B
TOM, YTO MeETaJulypruyeckas [JIMHA MAIIWHBI NPU TOM Xe (PeppocTaTuyecKoM
JABJICHUH YBEIMYMBAETCs NpUMepHO B 1,5 pasa, BCIEACTBHE YEro yMEHBLIAETCS

BbICOTA MAallIMHBI, BO3PAaCTacT CKOPOCTDh PA3JIMBKH U IIPOU3BOAUTCIILHOCTE arperarta.
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Kpome TOro, BblJa4a 3aroTOBKM Ha  XOJOAMJIBHHUK  OCYIIECTBISETCA B
TOPU30HTAIBHON INIOCKOCTH.

Henocrarku panumansaeix MHJI3 oTHOCSTCS, TaBHBIM 00pa3oM, K KayecTBY
3arOTOBKH, KOTOPOE, KaK IPAaBWIO, HECKOJIBKO HUXKE, YEM y 3arOTOBOK, OTJIUTBHIX Ha
BEPTUKAJIbHON MamuHe. OTO OOBICHAETCS BCIUIBITHEM  HEMETAUIMYECKHX
BKJIIOYEHUN B KPHUCTAUIM3AaTOPp K CTEHKE MaJoro paguyca M BO3MOKHBIM
NOSIBJIEHUEM BHYTPEHHUX TPELIMH, BO3HUKAIOIIMX IMpU pa3rude 3aroTOBKHU.
[TocnenHni HENOCTATOK B 3HAYUTEIBHOM CTENEHU YCTPAHSIETCA IyTEM IPUMEHEHUS
CUCTEMBl MHOTOTOYEYHOro pasruba. B Hactosimee Bpemst panuanbHeie MHII3
UCIOJIB3YIOTCSl MPEUMYIIECTBEHHO JJis TOJY4YeHUs COPTOBOM M OJIFOMOBOM
3arOTOBOK.

OcHoBHbIE TexHUYECKHE XapakTepuctuku MHIJI3 paguanpHOTO THIA:

Pa3MepBI OTJIMBACMBbIX CJIIMTKOB, MM

JUTHHA ========m == e e e oo 5400 - 12 000
TOJNMMIUHA=============nnsmmmmemmeeme oo eee oo aaeaae 250 — 350
HIAPHAHA ---=====-=====mmmm oo 1150 — 2200
CKOPOCTD PABIUBKH, M/MUH===================mmmmmmmmmmmmmmmee 01-16
KoMH4YeCTBO PYYBEB B MAIIUHE ----=---===============-n=-nmmmmm 2
TexHoMOrnYeCcKas: AIMHA, MM -====================mmmmmmmmeeee 31 300
Macca TeXHOJIOTUYECKOTO O00PYIOBAHHUS, T -==--============- 4 350

Pagnansueie MHJI3 mo3BOJIAIOT TMOy4YaTh BBICOKOTO KadyecTBa 3aroTOBKU (B
IIEPBYI0 OYepelb, MOBEPXHOCTHBIX W IMOANOBEPXHOCTHBIX CJIOEB) W YIy4YLIAOT
KOMITAKTHOCTH MAIlWHBI.

B nocnennee Bpemsi Bce Oouiblliee pacnpOCTpaHEHHE MOJYy4arOT paguaibHbIE
MHJI3 niist OTIMBKY TOHKHX CJISIO0B ToJIHHON okojio 40-70 MM u meHee. Cpenu
OCHOBHBIX MPEUMYIIECTB TOHKOCH100BbIX MHJI3 MOXHO Ha3BaThb BO3MO>KHOCTH
noyiydeHus cisiooB mupuHoil cBbiie 3000 MM, yMEHbIIEHUE MOTEPb DHEPTUU U

MCTAJIJIa B XOJC MOCICAYIOUMICTO IPOKATHOIO IEpcaciia, KOTOpHﬁ COBMECIIACTCA C
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pa3IMBKOM B €IUHOM arperare, Ha3bIBAEMOM «JIHUTEHHO-TIPOKATHBIA MOIYJIb»
(JITIM).

3aganue
BrimonanuTte coctaBienune cxemsl yctporictBa MHJI3 pannanbHOro TUIa U ONKUCATH
MIPUHLUII €€ PadOTBHI.
Xoxa padorhI:
1. VYkazatp HazHauenue MHIJI3 paguanbHOTO THIIA.
2. Bemonaute cxemy ycrporcrBa MHJI3 pagmampHOro THMIa, ykaszaTh ee
OCHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKHU U TEXHOJIOTUUYECKUE BO3MOKHOCTH.
3. Omumcate npuHiun padotet MHJI3 panuanpHOro THMa, HMpEeUMYIIEeCTBA U
HEJIOCTATKH MCII0JIb30BaHUS 3TOr0 TUIIA MaIlIKH.
4. Cnenatb BBIBOJI O COCTaBJIE€HUM cxeMbl ycTporictBa MHJI3 paauanbHOro TMna u

MPUHLUIIE €€ pa0OTHI.

KoHTpoabHbIE BONIPOCHI
1. Kakyto popmy kpucramnuzaropa nmeror MHJI3 paguansHoro THMma?
2. UYto 00yci0BHIIO TTOSIBIICHHE HOBBIX KOHCTpYKIii MHJI37?

3. KakoBbI mapamMeTpbl TOHKUX CIIsI00B, MOJTy4aeMbIX Ha paananbHbeix MHJI37?

INPAKTUYECKASA PABOTA Ne 12

Ha3Banue pa6Gorbi: CocTaBieHHE CXEeMbl OOOpPYJOBAaHMS TJIABHOW JIMHUU
IIPOKAaTHOIO CTaHa.

Heab: dopMmupoBaHHE YMEHHUM MO COCTABJIICHUIO CXEMbl O00OpYAOBaHMS
IJIaBHOW JINHUU MPOKATHOTO CTaHa.

yMeHMS:

- ompeAessaTh mnapaMeTpbl palbOThl O00OpPYJIOBaHUS M €ro TEXHUYECKHE

BO3MOXHOCTH,
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3HAHUA (AKTyaJIM3aIus):

- Ha3HayeHue, oO0JacTb NPUMEHEHHUs, YCTPOMCTBO, NPUHIUI PpabOTHI
000pyI0BaHUS;

- TEXHUYECKHE XapaKTEPUCTUKH U TEXHOJOTUYECKHE BO3MOKHOCTHU
MIPOMBIIIIJIEHHOTO 000PYA0BaHUS.

Teopernyecknii MaTepuaJ:

[IpokaTHBIM CTaHOM Ha3bIBAIOT COBOKYITHOCTb o0opy1I0BaHMUS,
MPEIHA3HAYCHHOTO ISl TIACTHYEeCKOM Aedopmanuv B TPUBOJHBIX MPOKATHBIX
BaJIKax.

[Ipokarnbii CTaH IPEICTABIISET cobom KOMILIEKC o0opynoBaHus,
MPEIHA3HAYCHHOTO ISl OCYIIECTBJICHUSI TUIACTUYECKOM Jedopmanuv MeTamia B
BaJikaX (COOCTBEHHO NPOKATKH), a TaKKe TPAHCHOPTHBIX U BCIOMOTATEIIbHBIX
omnepanuii. B cocTaB mpokaTHBIX 1[EXOB WU OTAEICHUM B OOILEM CiIydyae BXOJUT
0o00OpyJl0BaHME TJAaBHOW JIMHUM TPOKATHOTO CTaHa B COCTaBE€ YEPHOBBIX,
IPOMEXKYTOYHBIX M YUCTOBBIX PabOYMX KIETEH U TMepeNaTOYHBIX MEXaHWU3MOB, a
TaKKe HarpeBaTeJIbHbIE MEUM, CUCTEMBI JJIsi TUAPOCOUBA OKaJUHBI, 000OPYJAOBaHUE
JUISL TPAHCIIOPTHUPOBKU, PE3KH, TEPMOOOPAOOTKH, OTAEIKU, IMPABKU, CMOTKH,
MapKUPOBKH, YIIAKOBKH MPOKATA U T.I.

OCHOBHBIMH  3a/layaMHM TPOKATHOTO IPOU3BOJICTBA SIBJISIOTCS TMOJYYECHHE
rOTOBOTO TpOKAaTa 3aJaHHBIX pa3MepoB M (HOpMBI B TpeOyeMOM KOJIMYECTBE, C
MHUHUMQJIBHO  BO3MOKHBIMHM  3aTpaTaMH, C BBICOKUM ypOBHEM  (pu3uko-
MEXAHUYECKUX CBOMCTB U Ka4€CTBA ITOBEPXHOCTH.

B 3aBucummocTH OT BHIAa @IpOKaTa, NOJIYy4a€MOrO0 Ha MOPOKATHOM CTaHE,
pa3IMyaroT CIEIYIOIIMe IPOKATHBIE CTaHbl: OOKHMHBIC, JIMCTOBBIC, COPTOBBIC,
CTaHbI CIIEMAIBHOIO Ha3HAYCHUS.

[To TepMOMexXxaHWYECKOMY pEKHUMY O0O0pabOTKM MeTaula pa3iudyaroT CTaHbI
ropsiueu U XOJI0JHOM MPOKATKH.

ITo pacIoJIOKCHUIO BaJIKOB KJICTH HPOKATHBIC CTaHbl IOAPA3ACIAOT Ha

67



rOpU30HTAIbHBIC, BEPTUKAIbHBIE U YHUBEPCAIbHBIC, HO HAMPABICHUIO MPOKATKHU -
Ha HEMpEPBIBHBIE U PEBEPCUBHBIEC.

[To pacnonoxeHutro pabouyux KIETEH NPOKATHBIE CTaHbl MOAPA3JCTSAIOT Ha
OJIHOKJIEThEBBIE, JUHEWHbIE, C MOCJIeI0BATEIbHBIM PaCIIOJIOKEHHUEM,
MOJIyHENIPEPhIBHBIE U HETIPEPHIBHBIE.

Takxe mpokaTHBIE CTaHbl KJIACCUPUUUPYIOT MO KOJUYECTBY M PACIOIOKEHHUIO
NPOKATHBIX KJETed M KOJUYECTBY BAJIKOB B OTHUX KIETSIX, BO3MOXKHOCTHU
pEeBEpCUBHOI palOThI, NJIMHE OOYKM BaJKOB (JIalOlIeil HaMMEHOBAaHHUE CTaHy), a
TaK)Xe MO BUAY BBINOJIHAEMOW UM TEXHOJIOTHUECKOM OMepaliu.

[IpokaTHble cTaHbI sl MPOKATKU JIMCTOBOM CTaM MOAPA3IACISIIOTCS Ha
CTaHbl, OCYIIECTBISIONINE PYJIOHHYIO MPOKATKY U CTaHBI JJIsl TOJIUCTOBOTO CIIOc00a
POU3BOJICTBA.

HempeprbiBHBIE CTaHBI XapaKTEPU3YIOTCS BBICOKOW MPOU3BOAUTEIHLHOCTHIO,
ya00CTBOM OOCITY>KMBaHHSI 000PY/IOBaHUS M 3aHUMAIOT HEOOJbIIyIO TUIomaas. Ha
ATUX CTaHaxX IMPOKATHIBAIOTCS MEJKUM COPT, MPOBOJIOKA, IOJIOCA, PYJIOHHBIH
XOJIOTHOKATAHBIN JIUCT U KECTh.

CopToBble IPOKAaTHBIE CTAHBI MOAPA3AEIAIOTCS Ha OJJHO — U MHOTOHUTOYHBIE.

B 3aBucuMocTH OT mapaMeTpoB BBITyCKaeMON MPOAYKIIMH COPTOBBIE MPOKATHBIC
CTaHbI MOAPA3ACIIAIOTCS CICAYIOIHUM 00pa3om (Tabauma 12.1):

Ta0Omuna 12.1
CpeaHecopTHbIE Kpyr hi () @75 MM;
dacoHHbIe MPOoPuIU CO CTOPOoHOM 10 90 MM
MeJsikocopTHbIE Kpyr hi () @30 MM;
®daconnsie npodrm co croponoit 10 40 MM
IIpoBoJiouHbIE Karanka @6-10 MM
B coBpeMEHHOM MPOKATHOM TMPOU3BOJACTBE TIOBBIIIEHHBIE TPEOOBAHUS K

INPpCABABIIAIOTCA IMOJYUYCHHIO MpoOAYKIHNH C Tpe6yeMBIMI/I CBOﬁCTBaMH,

00eCIIeUCHHIO KOMIIAaKTHOCTH, YHHUBCPCAJIIBHOCTH, 9KOHOMHYHOCTH,
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PEMOHTONPUTOTHOCTH U SHEPTOEMKOCTH 000PYyI0BAHUSI.

Hapsiny ¢ mnoBblieHueM TpeOOBaHMI K pa3MEpHOM TOYHOCTH IIpoKata M
Ka4eCcTBY €ro OTACJKA OOJbIIOE BHUMAHHE VYAEIAETCS MPOU3BOJACTBEHHOMN
rUOKOCTH 000pYIOBaHUS, BOBMOKHOCTU ONEPATUBHOW MEPEHACTPOMKH Ha IPyrou
COPTaMEHT, COKPAIIICHUIO MPOCTOEB, CBSI3aHHBIX C PEMOHTOM M OOCTY>KHBAaHUEM.

OcHoBHOE 000pyJ0OBaHUE OAHOKJIETHEBOTO CTaHA COCTOUT M3 000PYIOBaHUS
OIHOW TJIaBHOW IJMHMH. B cocTaB OCHOBHOro 000pYyAOBaHUS HEMPEPHIBHOTO
MHOTOKJIETHEBOTO MTPOKATHOTO CTaHA BXOJUT HECKOJBKO TJIABHBIX JTUHUMN.

OnHOKIeTheBOM cTaH (pUCYHOK 12.1) wmMmeeT oOaHy KJI€Th M TPHUBOJ OT
AIEKTPOJABUTATENS Yepe3 PEAYKTOp U IIECTEPEHHYIO KIETh C MOMOIIbI0 MY(PT U
mnuHAeNnel Ha Bainku (B caMoM oOmeMm ciydae). K »TuM cTaHam OTHOCAT
OJIIOMUHTH, CIISIOMHTU W JIMCTOBBIE. BOJBIIMHCTBO CTaHOB ¢ 0o0Jiee CIIOKHBIM
PAaCIOJIOKEHUEM KJIETeW MpeNcTaBisaiOT cOOOW pa3MuHble BapUaHThl B3aUMHOMU

KOMIIOHOBKH OJHOKJICTHECBBIX CTAHOB.

4
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Pucynok 12.1 - Cxema riaBHON JIMHUM OJHOKJIETHEBOIO MPOKATHOrO cTaHa 1 —
MPOKATHBIE BaJKW; 2 — TuTa; 3 — TpedOBbIN MIMUHIETL, 4 — YHHUBEPCATHHBIN
IIMUHJIENb; 5 — paboyas KJIeTh; 6 — IMecTepeHHas KeTh, 7 — My(dTa; 8 — peayKkTop;
9 — nBUTaATEND.

['maBHas nwHUSA, BKIOYalomas pabouyyr KIeTh, MIMUHACTH, MYQTHI,
ANEKTPOABUTATENb, BXOJUT B COCTaB OCHOBHOIO 0o0OpynoBaHusi. Pabouas kiieth u
AICKTPOJABUTATEHN SIBJISIIOTCS OOS3aTENbHBIMA JJIEMEHTAMHU, TMPUCYITUMU BCEM

IMPOKATHBIM CTaHaM. I'maBHBIC TUHMU HCKOTOPLIX IMPOKATHBIX CTAHOB HE COACPIKAT
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OTJICJIbHBIX 3JIEMEHTOB. ['J1aBHast UHMUS pabodero OJIOMUHTa BKIIOYAET pabodyro
KJI€Th, IWIMUHJCIW W JBa JJIEKTpoJBUraress. [aBHas IUHUS COBPEMEHHOTO
BBICOKOCKOPOCTHOTO IPOBOJIOYHOTO CTaHAa COCTOMT U3 pabodel KIeTh u
AIEKTPOABUTATENS.

3HauyuTeNbHAsl YacTh JKCILUIyaTHPYEMBIX Ce€luac CTaHOB — MHOTOKJIETHEBBIC, C
JUHEHUHBIM W, TJaBHBIM 00pa3oM, MOCJIEIOBATEIbHBIM PACIOI0KEHUEM KIIETEH.
JIunelinbie cTaHbl HAaMOOJIee MPOCTHI U JACIICBHI.

TengeHuun COBPEMEHHOTO pBHIHKA METAJUIONPOMYKIIMH  TIPOSBISIIOTCS B
YMEHBIIIEHUH CIEKTpa pa3MepoB rOTOBOTO MpokaTa W B 0OJibllIeM pa3zHOOOpa3uu
Mapok ctanu. B ar00om citydae 1715t moJydeHus: HauboJIbIeld TPOU3BOUTEILHOCTH
MPOKATKX HEOOXOIUMO 00€CTIEYUTh MUHUMAIBHYIO MPOJIOIKUTEILHOCTh Mpoliecca
nepeHasaJkd MpU TMEepexojie Ha MPOKATKy JPYroro TUMOpasMepa, Npoduiis WU
MapKd CTaJIM, a TaKXKE€ COKPATUTh MPOJOJKUTEIBHOCTh MPOCTOEB, CBSI3aHHBIX C

o0city>kKuBaHHEM 000PYI0BAHMUS.

3aganue
BrimoHUTE cocTaBlieHHE cXeMbl 000PYIOBaHUS TJIaBHOW JUHHUHM OJHOKJIETHEBOTO
MPOKATHOTO CTaHa.
Xoxa padorsbI:
1. VYkaszaTpb Ha3HAuY€HHE MPOKATHBIX CTAHOB.
2. VYkazath kiaccu(UKalMyd TPOKATHBIX CTAHOB M OCHOBHBIE TEXHUYECKHUE
XapaKTEPUCTUKHU COPTOBBIX CTAHOB.
3. BreimonauTh cxemy 00OpyI0BaHUSI OJHOKIETHEBOTO MPOKATHOTO CTaHA H
yKa3aThb €ro YCTPOUCTBO.
4. Cpenatb BBIBOJI O COCTaBICHHHM CXEMbl OOOpYIOBaHUS TJIABHOW JIMHUU

OJHOKJICTBEBOTO IIPOKATHOI'O CTaHaA.

KoHnTpoJibHBIE BONIPOCHI
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1. Yro siByIsieTCS OCHOBHBIMHM 3aJ1auaMH IIPOKATHOTO MPOM3BOJICTBA?
2. KaxkoBbl BUBI KJIETEH ISl TPOKATKK MeTasia?

3. Uto obecrneynBaeT NOBBIIIEHNE TPOU3BOIUTEILHOCTH MPOKATKH ?

INPAKTUYECKASA PABOTA Ne 13

Hassanme padorbi: CocTaBiI€HUE TEXHOJIOIMU MOATOTOBKM M UCIBITAaHUSA
MallIVH.

Heanb: ®opMUpPOBAHME YMEHUW MO COCTABJICHUIO TEXHOJIOTHHU IMOJATOTOBKH M
UCIIBITAaHUS MAIlIVH.

YMEHHS:

- ONpeleNisiTh TapaMeTpbl paboThl OOOPYAOBAaHUS U €ro TEXHUYECKHUE
BO3MOKHOCTU;

3HAHMS (aKTyaJIn3anus):

- Ha3HaY€HUe, 00J1aCTh IPUMEHEHHUSI, YCTPOICTBO, IPUHIUIT padOTHl 000PYIOBaHUS;
- TEXHHYECKHE  XAPAKTEPUCTUKM M  TEXHOJOTMYECKHE  BO3MOYKHOCTH
MIPOMBIIIJIEHHOTO 000pyA0BaHNUS;

- HOPMBI JIOIYCTUMBIX Harpy30K 00Opy/I0BaHUsI B MPOLECCE IKCIUTyaTalllH.

Teoperuueckuii MmaTepuaJ:

CMOHTHpPOBAHHBIE MAIIMHBI U MEXAHU3MBI 0 CAAYM B HKCILTyaTalMIO MOJIEKAT
THIATEJIBHOMY M BCECTOPOHHEMY OCMOTpPY, MWCIBITAHUIO M PEryJIMPOBAHUIO.
[IpoBepsiIOT KadyecTBO MOHTa)Ka, HAJEKHOCTh pabOThl MEXaHU3MOB, a TaKKe
COOTBETCTBHE CMOHTHPOBAHHOTO OOOPYIOBAaHUS TEXHUYECKUM XapaKTEPUCTHUKAM,
yKa3aHHBIM B Ue€pTeKax U MacnopTe Ha JaHHOE 000pyJOBaHUE.

B cooTBercTBUMM ¢ mpaBuUiiaMU TMOATOTOBKM K HCHBITAHUSM MAIUH TEpel HX
MIPOBEICHUEM HEOOXO0IUMO yOpaTh BCE JIMIIHUE MPEIMEThI, OYUCTUTH €€ OT MbUIN U
MOHTaXHOTO MycCOpa, TMPOBEPUTHh TMOCTYIJIEHHE CMAa304YHOr0 MaTrepuaia, K
TPYIIUMCS TIOBEPXHOCTSIM, ONPENEIUTh HaNpaBiICHUS [BHXKEHHUS, IPOBEPUTH

COCANHUTCIIbHBIC MY(I)TBI M KOXYXHW Ha JIBMXXYIIUXCA YACTAX.
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30Ha MpOBEAEHUS HCIBITAHUN JIOJKHA OBITh OTpaKJeHa U BBIBEIICHBI
npeaynpeauTebHbIe HAAIUCH.

C IBMXKYIIUXCA MEXaHW3MOB MAIIUHBI JOJKHBI ObITh YIaJICHBI JIFO/IU.

Jlns  KOoHTposs paldOThl OTIAEIbHBIX MAIMH YCTaHABJIMBAIOT MOHOMETPHI,
TEPMOMETPHI, aMIIEPMETPHI, BOJILTMETPHI U T.]I.

[ToaroToBUTENBHBIE MEPONPUATUS U UHAUBUAYAIBHOE XOJIOCTOE ONMPOOOBaHUE U
yIpaBJICHUE MEXaHU3MaMH SBIISICTCS 00A3aHHOCTHIO MOHTa)KHOW OpraHU3alliH.

Ecnu xonoctoe wucnbiTaHUWE MaIIUH MPOBEACHO YAOBJIECTBOPUTENIBHO, TO UX
MO>KHO MPEIBIBUTH K cllaue paboueil KOMUCCHUHU.

Kornma mnoarotoBuTeabHbIE MEPONPHUATHS MO ONPOOOBAHUIO MEXaHU3MOB
MalvHbl  OyAyT 3aKOHYEHBI, €€ HEeOoOXOAMMO CcHayaja WpPOBEPHYThH 0e€3
AIEKTPOABUTATENS, MyTEM BpallleHUS MOAYMYy()Thl penyKTopa BpYy4YHYIO. 3aTeM
MAIlIMHYy ONpPOOYIOT OT JIEKTPOABUTATEIIS.

B cooTBeTcTBMM ¢ mpaBUJIaMU TPOBEACHUS HUCIBITAHUM O0OOpYJOBaHUS, BCE
MalllMHbl WCHBITHIBAIOT B TPHU dTana: WHIUBUAYAIBHOE XOJOCTOE OMpPOOOBAHUE,
KOMIIJIEKCHOE OITPOOOBaHUE, UCTIBITAHUE 000PYI0OBAHUS 110 HATPY3KOH.

NHnuBuayanbHOE XO0JOCTOE ONMpPOOOBaHWE MAIIWHBI MPOBOAST JJISi MPOBEPKH
MPaBUJILHOCTH U KadecTBa ee cOOpku. [Ipu 3TOM eciiu OTCYTCTBYET DJIEKTPOIHEPTHUSI
OT MOCTOSIHHOW CETU, TO MPUMEHSIOT KOMIAKTHBIE MyCKOBBIE CTAHIIUU MOIIHOCTHIO
10 100 kBt u maccoit 30-40 kr. ITyck MamuHbl OT 3JIEKTPOJIBUTATENS MMOCJE PYYHOH
MPOKPYTKU HAYMHAIOT TOJYKAMHM, 3aTEM €€ BpAIllAlOT HA CAMOM MaJoil CKOPOCTH,
Mepexo/isi MOCTETIEHHO K 00Jiee BICOKOM.

NHnuBuayanbHOE X0JI0CTOE ONMPOOOBaHNE MAIIMHBI MPOJOJDKAIOT 0 TEX TP,
noka He OYIyT BBISBICHBI W YCTPAHEHBI BCE HEMOJIAJKK B pabOTe MaIlWHBI,
CBSI3aHHBIE C KQUECTBOM 000PYIOBaHUS U €0 MOHTAXA.

KommnekcHoe ompoOoBaHWE MaIlMH BBIMOJHSIOT TaKX€ B XOJOCTYHO, YTOOBI
MPOBEPUTH B3aUMOJICUCTBUE BCEX MAIIIMH, CBSI3aHHBIX TEXHOJOTHUYECKUM MOTOKOM.

[Ipu 3TOM nOMKHBI pabOTaTh BCE HEOOXOAMMBIE BCIOMOTAaTENIbHBIE YCTPOICTBA

72



(cMa304HbBIE CUCTEMBI, KOMMYHUKAIIMHU BOJIbI, I1apa, C)KaTOro BO3AYX H T.1.).

Bo Bpems npoBeneHUs 3THUX HUCIBITAHWN OKOHYATEIBbHO YTOUYHSIOT IIOJIOKEHUE
KOHEUHBIX BBIKJIIOYATEJIEH MCHOJHHUTEIbHBIX OPraHOB MAlIWH, PEryJUPYIOT
TOPMO3a, IPOBOJAT OJIOKUPOBKY OTIEIBHBIX MEXaHU3MOB.

HcnbiTanne oO0OpYyNOBaHHUS TMOJ HArpy3Ko MpPOBOAST IO ONPEAECICHHOU
IporpaMMe pa3padOTaHHOM 3aKa34MKOM, B KOTOPOH YKa3bIBaIOT OCHOBHBIE PEXKUMBI
pabotel. McnplTaHue NPOBOAMT SKCIUTyaTalMOHHBIM MEPCOHAN TOJ KOHTPOJIEM
MOHTQKHOM OpTraHU3aIUU.

HoBoe o0opynoBaHue HarpykaroT CHayajaa Ha HEMOJIHYIO MOILIIHOCTb, YTOOBI BCE
TPYLIMECS MOBEPXHOCTU MpUpaldaThIBAIUCh MOcCTeneHHo. Harpys3ka He nomkHa
npesbimath 60% OT mpoekTHOH. YHciio 000pOTOB YBEIMYMBAIOT IMOCTENEHHO B
HECKOJIBKO IPUEMOB.

B pesynbTaTe NpOBENEHHBIX HCIBITAHUN ONPEAENSIOT U MOATBEPXKAAOT, YTO
TEXHUYECKHE XapaKTepUCTHKM M HOPMbI JONYCTUMBIX HArpy30K [Jisi JaHHOTO
000pyZI0BaHUSI COOTBETCTBYIOT YKAa3aHHBIM B TEXHMUYECKOW M TEXHOJOTHYECKOH
JOKYMEHTALINH, MPEJICTABICHHON 3aBOJIOM-U3TOTOBUTEIIEM.

Ilo pe3yapTaTaM MWCHOBITAHUN COCTABISAIOT W MOJIMCHIBAIOT AKT HPHEMKH
000pyOBaHMS B HKCILITYaTALMIO.

3ananue
COCTaBUTh TEXHOJOTHUIO TOATOTOBKHU M UCIIBITAHUS MAILIVH.

Xoa padoThI
1. Yka3aTe npaBuiia NOATOTOBKHU K HUCIBITAHUSM MaIlH.

2. CocraBUTH TEXHOJOTHIO MIPOBEICHUS UCIBITAHUIN 000pYy0BaHUS Mepe] crayeit
€ro B KCILTyaTaluio.

3. CI[CJ'IaTB BBIBOJ O COCTAaBJICHUHM TCXHOJIOIMH IIOATOTOBKH W MCIIBITAHWUSA MallllH.

KoHnTpoJibHBIE BONIPOCHI
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1. KTo 10/KeH NpOBOAUTH MOATOTOBKY K UCIBITAHUSAM 000PYA0BaAHUS ?
2. Korga MamuHbl NpeIbABISIOT K CJlaue B KCILTyaTaIuio ?

3. KakoBa MOIIHOCTh MYCKOBBIX CTaHITH?

IV. KPUTEPUHA OLIEHUBAHUSI IPAKTUYECKOM PABOThHI
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- OIICHKA «OTJIMYHOY» BBICTABJIACTCS 00yJaroIieMycs 3a paboTy, BBIITOTHCHHYO
6e30mmrO09YHO, B TTIOJTHOM 00bEME C YI€TOM PAIIMOHATIEHOCTH BRIOPAHHBIX PEIICHUIM;

- OIICHKA «XOPOII0» BBICTABJISAETCSA 00OydJaroIeMycs 3a padoTy, BBIITOTHCHHYO
B IIOJJHOM 00BEME C HEJOUYETAMMU;

- OIICHKA «YJOBJICTBOPUTEIHLHO» BBICTABISICTCS OOydJaromemMycsi 3a padory,
BBITIOJTHEHHYIO HE B IMOJHOM oObeMe (He meHee 50 % NpaBUIILHO BBIMOJHEHHBIX
3aJlaHui OT 001Iero oObeMa paboThl);

- OIICHKAa «HEYJOBJICTBOPHUTEIIHFHO» BBICTABIIACTCS OOydaroeMycs 3a pabdory,
BBIINOJIHEHHYIO B HE TOJHOM 00beMe (MeHee 50% mpaBHIBLHO BBIIOJHCHHBIX 3aaHHH

OT 00111eT0 00BEMA padOTHI).
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Ilpunoscenue A

MunncrepcTBo 00pazoBanus U Hayku YensiOuHckoi obmactu
['ocynapctBenHoe OromKxeTHOE TpodeccuoHanbHOEe 00pa30BaTENbHOE YUPEKICHHE

IO:xH0-Ypanabcknii rocy1apcTBeHHbIN TEXHHYECKUH KOJLIEIK

OTYET

I10 BBITIOJIHCHUIO IIPAKTHYCCKHUX pa60T

10 y4eOHOU TUCIUILINHE

BBITTOJIHUJI

rpyIa

MPOBEPUII

Yemsaounck, 2019
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