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1.PABOYAS ITPOI'PAMMA

[losicHuTeNbHAsT 3amucKa
Jucuunnuaa “ TomnuBHOE XO35UCTBO M 30JI0yAajleHue
1.Ilenmm u 3aga9n AUCITUTLIMHEI
[{enbro AMCUUIUIMHBI SBJISIETCS. PA3BUTHUE UHKEHEPHOTO MBIILICHUS Y
CTYJI€HTOB B TEXHOJIOTUU TOIIMBHOTO XO03siiicTBa U 30ioyaaneHus: TOC, a
TaKX€ YMEHUE CaMOCTOATENIbHO MPUHUMATh PENIEHUE B MPOLIECCE
AKCILTyaTaluu.
3aaun AUCIUILIMHBI- HAYYUTh COBPEMEHHBIM TEXHOJIOTUYECKUM ITPUEMaM
TOILJIMBOIIOAYH M 30JI0YJaJICHUsI, METOJIaM BbIOOpa 000pyA0BaHUS dTUX
yctaHoBOK Ha TOC, UCTIOIB30BaHUIO CIIPABOYHBIMHU JIUTEPATYPHBIMHU
MCTOYHHKAMHU.
2. TpeGoBanusi K cCHelHUATbHBIM JUCITUTLINHAM
Nnxenep nomkeH yMeTh COpPMYJIHUPOBATH OCHOBHBIC TEXHUKO-
PKOHOMMYECKHE TPEOOBaHUS K TEXHHUYECKUM OOBEKTaM , SIBISIOIIUMUCS
peaMeToM U3y4eHUsi B 00JacCTH CHEUHAIbHOM TIOATOTOBKH U
3HaTh CYIIECTBYIOIIME HAYYHO-TEXHUUYECKUE CPEJICTBA MX pealu3alluu.
3.nxeHep AOJKEH 3HATh
- METO/bl MPOEKTUPOBAHUS , MOHTAXKA , HANAJAKHA U AKCIUTyaTallud C Y4E€TOM
HKOJIOTMYECKOTO BO3/ICHCTBHS HA OKPY’KAION[YI0 CPEAY TOIJIMBHOTO
XO3SIMCTBA U 30JIOYAAJICHHUS .
4.1lpyuHUMIO MOCTPOEHHUs Kypca
B nexkmuoHHOM Kypce B 1LIEJIOCTHOM (opMme H3JIaraloTcsi OCHOBBI
MIPOCKTUPOBAHMS , DKCILTyaTallMd TOILJIMBHOTO XO3SIMCTBA U 30JI0yJAJICHHUS.
Ha npaktuyeckux 3aHATUIX paccMaTPUBAIOTCSI COOTBETCTBYIOIINE
pacuersl.
5.3HaHMEe U yMEHHUE CTyJEHTa
OcHOBBI pacueTa CHCTEM TOIUIMBHOTO XO3MMCTBAa W 30JI0YJAJICHUS ,
yMEHHE BBIOpAaTh ATU CHUCTEMBI IMPU PEIICHUH MPAKTHUYECKUX 3aj1ad .

JleKIIMOHHBIE 3aHATHSA

1.Ponp u 3amaun TOILNTMBHO-TpaHCHOPTHOro xo3ssiictBa TOC .

2. TommMBHOE XO35IUCTBO TEIIOBBIX JIEKTPOCTAHIIMIA HA TBEPIOM TOILJIUBE.
3.CBoiicTBa TBEPIOTO TOIIMBA : TPAHYJIOMETPUUECKUNA COCTaB , IJIOTHOCT,
CBINy4eCTh, CMEP3aEMOCTh, A0Pa3UBHOCTh, CKIIOHHOCTh K CAMOBO3TOPAaHUIO U
Ap.

4. TexHonmoruyeckas cxema Torauonoaauu Jlpuémka u ckiiaaupoBaHue
TBEPAOTO TOIIMBA. TeXHOJOTHUEeCKOE 000PY/I0BaHUE : TUTATEIH, APOOUIIKH,
METAJUIOYJI0BUTENM U Ap. OCHOBHBIE y3JIbI U PACUET JICHTOUYHBIX KOHBEMEPOB.

5. ToruIMBHOE X034MCTBO TEIUIOBBIX JAJIEKTPOCTAHIIMKA Ha KUJKOM M ra3o-
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00pa3HOM TOTLIVBE .

6.CocTaB M XapaKTEPUCTUKU Ma3yTOB .

7. Tunbl Ma3yTHBIX XO3SMCTB : OCHOBHOE , PE3EPBHOE , aBAPUMUHOE ,

PacTOIIOYHOE .

8. Texnonornueckue cxemsl . OOOpyAOBaHNE Ma3yTHOI'O XO34HCTBA :

[OJIOTPEBATEINN , HACOCHI , UX OCOOEHHOCTH .

9 .ITpupoaHoe Ta30BO€ TOILUIMBO M Ta3oBoe Xxo3giicTBo TOC .

10.CoctaB mpUPOAHBIX TAa30B PA3JIMYHBIX MECTOPOXKICHHH .

11.TexHonornyeckas cxema rasooro xossicrsa TOC ,ra3onpoBojibl

ra3operyysiTOpHbIE ITyHKTHI .

12. TexHonornyeckoe o0OpYyAOBaHUE , YCTPOMCTBA PETYJIMPOBAHUS U 3aILUTHI

13.3onomnakoyganenue Ha TOC .

14 MuHepanoruueckuii cocTaB M XapaKTEPUCTUKH 30JI0ILIAKOBBIX

MaTEepUaoB.

15.Pacuer BbIXO/a 30JIOILIAKOBBIX MaTEpPUAJIOB .

16. TexHonornueckass cxema TUIAPO30JIONUIAKOYIaJIeHUsI U €€ OCHOBHbIE

ayieMeHTHI . 17.Pacuer cucreM O€3HAmOpPHOIO M HAIOPHOTO TUAPOTPAHCIOPTA

30JI0LUIAKOBBIX MaTEPUAJIOB.

18.30:10TOOTBaNIBI, BOJOCHA0KEHUE CUCTEM T'MIPO30JOYAAIEHUS .
ITHeBMaTH4eCKOE€ M NMHEBMOI'MJIPABIMYECKOE 30JI0YAAJIEHUE.

19.TexHnonornueckue cxembl U oOopynoBaHue. PacueT cucrtem

ITHEBMOYAJICHHUS.

20.Mcnonp30BaHrEe 30JI0LUIAKOBBIX MAaTE€pUalOB B HApPOJHOM XO3SMCTBE.

IIpakTHyeckue 3aHATHHA
ILIL. Tema 3ansaTHs YUCJIO YacoB

1 [IpoextnpoBanue u
pacuer 4
TpaHcnopTepa AJis
nojauu
TBEPJIOTO TOILJIMBA.
2 [IpoekTupoBaHue u 2
pacuer
spaudTa
3 [IpoextnpoBanue u 6
pacuer
TUAPOJIOTKA.
4 [IpoBeneHne MaTEHTHOTO
MOKCKa C BBIOOPOM
KOHCTPYKILIMHU 6
MOJEPHU3ALMHU y371a
TEXHOJIOTUYECKOTO
noToka (1o 3aJaHulo
3HAYEHMUSI) 3aHSITHS.
UTOTO 18




NuauBunyanbHas paboTa CTyAEHTAa BKJIIOYAET HU3y4Y€HUE
JIEKIIMOHHOTO MaTepuala Ipu MOATOTOBKE K MPaKTUYECKUM
3aHATHUSIM, CaAMOCTOSTEIbHYIO pabOTy C PEKOMEHAYEeMOU JIUTepaTypoil.

IIpumepsl 3agaHus 1Sl NPAKTUYECKUX 3aHATHH.

INPUMEP 1
[IpoekTupoBaHue U pacyeT TPaHCHOPTEpPA MOJAYU TBEPJBIX TOILIUB.

Heobxoammo crpoekTUpOBaTh KOHCTPYKTUBHYIO CXEMY WM TMPUBECTU
pacyeT OCHOBHBIX 3JIEMEHTOB, €CJIM 3aJaHbl (10 BapuUaHTaMm) JJIMHHA
Tpancnoptépa B merpax: 100,150,200,250,300,350,400,450,500; mmpuna
aeHThl B cantumertpax: 300,400,500,600,700,800,1000,1200,1300,1400,1500.
OnpenenuTs MOIIHOCTh MPHUBOAA, MAKCUMAIBHYIO MPOU3BOJAUTEIHHOCTD,
JIaTh CXEMHEI.

INPUMEP 2

[IpoexkTupoBanue u pacuer spaudra.

Heo0xonumo crnpoeKkTUpoBaTh KOHCTPYKTHBHYIO CXE€MY M BBITIOJHUTH
pacueTbl OCHOBHBIX 3JIEMEHTOB JApiaudTa, €ciau 3ajJaHo (0 BapUaHTaM)
BbICOTA B MeTpax : 5,6,7,8,9,10,11,12,13,14. Onpenenuts MakCUMaJIbHYIO
MPOU3BOJIUTEIIBHOCTh, PACXOJ BO3/yXa, BHIYEPTUTh KOHCTPYKTHUBHYIO CXEMY
spaudTa.

INPUMEP 3

[IpoexkTupoBaHue U pacyeT TUAPOJIOTKA.

Heobxoammo crpoekTupoBaTh KOHCTPYKTUBHYIO CXEMY U ONPENCIUTH
MPOU3BOJIUTEIIBHOCTh THUIPOJIOTKA, €CIIM 3aJaHbl: MIMPHUHA JIOTKA (MM) :
500,550,600,650,700,750,800,850 u yros HakjoHa B rpaaycax :
5,6,7,8,9,10,11,12. Heo6X0auMo TPOM3BECTH pacueT U BBIYEPTUTH
KOHCTPYKTHUBHYIO CXEMY THAPOJIOTKA.

INPUMEP 4

[IpousBecT MAaTEHTHBIM MOUCK MO OJHOMY M3 BBIOpAaHHBIX BapHAHTOB,
clieJaTh CPAaBHUTENIBHBIM aHAIN3 U BBIYEPTUTh KOHCTPYKTHUBHYIO CXEMY
MAaTeHTHOTO PEIICHMS WM CBOEH pa3pabOTaHHON KOHCTPYKUMHM (MMUTATENb ,
IpOOHMIIKa, METALIOYJIOBUTEND, HACOC, DPIUEPT, TUAPOIOTOK, TPAHCTIOPTED.
KxonTponupytoiye Marepuaisbl.

Bompocs! k 3ammuTe paboT Ha MPAKTUYECKUX 3aHATUSX:
Kpumepuu oyenxu
[To pe3ynbTaTaM MPaKTUYECKUX 3aHATHUM, CTYJEHT, TOTYYHBIIHNIA
MOJIOKUTEIIbHBIC aTTECTAIlUU 10 4-M TeMaM JOMYCKAeTCs K AK3aMEHaM.

Ha sk3ameHax cTyJeHT OTBeTHBIIHNI Ha 5 o 3-M Bompocam Ousera
MOJy4aeT OUEHKY “oTnu4HO” , Ha 4- “ xopomo” . IIpu OTCyTCTBMM OTBETa
Ha 1 BOMpoC —OLEHKY “ya0BIECTBOPUTENBbHO . CTYJEHT MJIOXO OTBETUBILIMI
Ha 2 BOIpOCa IMOJy4aeT OLEHKY “Heya .



CamocrosiTesibHasi padora

No | Ne paznena

dopma (B Tpynoémkoc
/11 | TUCLIMIUINH pva ( UH ) Pyl

o CaMOCTOSITENIbHOW PadOThI Th B Yacax
1 1 MOATOTOBKA K OJIUI-OMPOCY Ha JICKIIHH; 12

BBITIOJTHEHNE UHIUBUAYATbHBIX TOMAIIHUX
3a/IaHU{ U MTOATOTOBKA K MPAKTHYECKOMY
3aHATHIO, TOJITOTOBKA K JA0OPATOPHBIM 3aHSATHSIM

2 2 MOATOTOBKA K OJIMIT-OMPOCY Ha JICKITUH; 12
BBINIOJTHEHUE UHAUBUYAIBHBIX TOMAITHUAX
3a/IaHUH U TTOATOTOBKA K MPAKTUYECKOMY
3aHSTHIO, TOJITOTOBKA K JJAOOPATOPHBIM 3aHITHUSIM

3 3 MOATOTOBKA K OJIUI-OMPOCY Ha JICKIIHH; 12
BBITIOJTHEHNE WHIUBUYJIBHBIX JTOMAITHUX
3a/IaHUH U TTOATOTOBKA K MPAKTUYECKOMY
3aHSTHIO, OJITOTOBKA K JJaOOPATOPHBIM 3aHITHUSIM

Cnmcok iureparypsl
OcHoBHas aUTEpaTYpAa:
1. Crepman JI.C. TeroBbie U aTOMHBIC AJIEKTpHUecKkue cTanuu [ Tekct] : yueO.
/ JI. C. Ctepman, B. M. JlaBbirun, C. I'. Tummun, 2010. - 464 c.

JlonoaHuTENbHAS IUTEpaTypa:
1. ToruBHOE X034UCTBO U 30/0yAaneHue [Tekcr] : yued.-MeTo. KOMILIEKC
11 criett. 140101 - TermoBele anektpuyeckue ctaniuu / AmMI'Y, Du.¢., 2007. -
39c.
2. Dxonorus 3HepreTuku [ Tekcr] : yue6. mocobue: gorn. YMO / mox o6, pen.
B. 4. Ilyrunosa, 2003. - 716 c.
3. Hazmees, FOpuii I'asg3oBuu. Masythbie xo3siictBa TOC [TekcT] : HaydyHOE
m3nanue / FO.I'. Hasmees, 2002. - 612 c.
4. Hazmees, IOpuii ['asizoBuu. Cuctemsl 3ononuiakoynanenust TOC [Teker] :
HayuyHoe uznanue / F0.I'. Ha3zmees, 2002. - 572 c.
5. benocenbckuii, bopuc CepreeBud. TexHOJIOTUSI TOTIMBA U SHEPTETUUYECKUX
Mmacen [TekcT] : yueb.: pexk. MuH. 06p. P® / b. C. benocenbckuii, 2005. - 347 c.



2. KPATKUH KOHCIIEKT JIEKIIUI

TeopeTndeckue cBEECHUS, HEOOXOAUMBIE NI U3YUYECHUS JUCIIUTLIUHBI
uzsioxeHsbl B [1]. Huxe npuBegeH KpaTkuil KOHCTIEKT JIEKITUH, a TAaK)Ke TEMbI
JIJISl CAMOCTOSITEIIBHOTO U3YYEHHUS U BOTIPOCHI JJIsI CAMOTIPOBEPKH.

Bujabl TOnJIMBa M €ro CBOMCTBA
Buowvt monnauea u e2o cocmas.

OpraHnyeckuM TOIUIMBOM HA3bIBAIOT TOPIOYME BEIIECTBA, CIOCOOHBIC
aKTUBHO BCTYIIATh B PEAKIIMIO C KUCJIOPOIOM U 00JIaalomye 3HAYUTEIIbHBIM
yIEITbHBIM TEIUIOBBIJICIICHUEM (Ha SIUHUITY MacChl UM 00BEMa).

B kadecTBe SHepreTMUeCKUX TOIUIMB BJIEKTPOCTAHIIMN HauOoJbllee
3HAQYEHHE HMMEIOT: TBEPJOE — KaMEHHble M Oypble Yriu U OTXOJbl HX
nepepaboTKU, aHTPAIUT W TOJYyaHTPALUT; >KUIKOE — Ma3zyT; ra3oBOE —
MIPUPOJIHBIN Tra3.

Xumuueckuii cocmag.

Opranuueckas 4aCTh TBEPABIX U JKUJIKHUX TOIUIMB COCTOMUT U3 OOJBIIOTO
KOJIMYECTBA CJIOKHBIX XHMHUYECKMX COEJUHEHHM, B COCTAaB KOTOPBIX B
OCHOBHOM BXOJST MSATh XMMUYECKUX 3JeMeHTOB: yriepoa C, kuciopona O,
Bojopoa H, cepa S, u azot N. Kpome TOro TOnmiamBo COAEpKUT MUHEPATIbHbIE
npuMecH A, MomaBUIME B UCXOAHYIO 3JI€Kb B OCHOBHOM U3BHE, U Biary W.

[TosTOMy XMMUYECKUI COCTaB TBEPABIX U KUAKUX TOIUIMB OMPEAEISIIOT
HE 1O KOJIMYECTBY COEIUMHEHMI, a MO CyMMapHOM Macce XHUMHYECKHUX
AJIEMEHTOB B TOIUIMBE B TPOIEHTax OT | Kr, T.e. YCTaHABIUBAIOT
AJIEMEHTAPHBINA COCTaB TOILJIMBA.

Paznuyarot cienyromune nsaTe OCHOBHBIX 3JIEMEHTAPHBIX MACC TOILUINBA!
- pabouasi Macca TOIIMBa
C'+H"+0" +N"+8" + 4" +Ww" =100%
- AaHAJIMTUYECKAs] Macca TOIJIMBA
C'"+H"+O0"+N"+85+A4"+W" =100%
- cyxas Macca TOIUIMBa
C+H +O0“+N“+8;+4° =100%
- YCJIOBHAsI rOoproyas Macca TOIUINBa
C'+H"+0" +N" +5] =100%
- OpraHuy4eckKas Macca TOIIMBa
C°+H?+0°+N°%+S8?=100%

Paboueil cunTaercs macca TOIUIMBA B TOM BHJIE, B KAKOM OHA TOCTYIAET Ha
TOC. Pabouee TOMIMBO, U3METBLYEHHOE 10 MOPOITKOOOPA3HOTO COCTOSHUS U
JIOBEJCHHOE B JTAOOPATOPHBIX YCIOBHSAX 10 BO3AYLIHO — CYXOTr'O COCTOSIHMS,
TEepsieT BHEIIHIOI BJary, M Macca €ro Ha3bIBaeTCid aHAJIUTHUYECKOM.



OcraBirytocsi Biary TOIUIMBA, CBSI3aHHYIO C €r0 HMCXOJHBIM BEIECTBOM,
Ha3bIBAIOT Yallle TUTPOCKOMMYECKOM.

Ecmu tormmmBo Harpets g0 102- 105°C, TO McmapuTcs BCs Biara U TOraa
MOJIYYUTCSl CyXash Macca TOIUIMBa. B roprouyio Maccy TOIUIMBA BXOIST
XUMHUYECKHE IJIEMEHThI UCXOJHOTO OPraHMYECKOI'0 BEIECTBA; KPOME TOTO,
CI0JIa TPUUYUCIAIOT CEPy MUHEPAIbHBIX TOPIOYUX COCAMHEHUN ( HarpuMmep,
cepHoro kojdenana Fe S.), moaToMy oHa Ha3bIBaeTCSl YCIOBHOM roproyeit

MacCCOM.
B ypaBHenmsx yepe3 S, oOo3HaueHa jeTydas cepa, MPEACTaBISIONMIAs

€000 CyMMY KOJTUEIaHHOW U OPTraHUYECKOU Cepbl, CIOCOOHON K OKHCIICHUIO
B TONKE: S, =S, +35,.

Oprannueckass macca OTIMYAETCS OT TOpPIOYEl TOJBKO OTCYTCTBHUEM
KOJIYEJIAaHHOM cepbl. Kpome yka3aHHBIX IBYX BHUJIOB CEPBI, CYIIECTBYET €IIE
cynbpaTHas cepa, KOTOpas BXOAUT B COCTaB BBICIIUX OKHCIOB U
JAlbHENIIEMY OKHMCIICHHIO He noasepraercs. CxeMa 3JeMEeHTapHOoro cocTaBa
pa3IMYHBIX MacCc TBEpPAOro TOILIMBA IIpuBeaeHa Ha puc.l. B cocrase
TOIUIMBA PA3JIMYAlOT BHEIIHUW OajacT, COCTOSIIMA W3 BIarn H
MUHEPAJIBHOW 4YacTH, M BHYTPEHHMH OamnacT, BXOASIIMNA B MCXOJIHOE
OpraHNYECKOE BEUIECTBO TOIIMBA. K HEMY OTHOCATCS KHUCIIOPOJ U a30T.

['oprounMu 351eMEHTaMM TOIUIMBA SBIJIKOTCS YIVIEPOZ, BOJOPOX U cepa.
VYrinepoa SBASETCS OCHOBHBIM TOPIOYMM 3JIEMEHTOM TOIIMBa. OH HMeeT
BBICOKYIO TerioTy cropanus (34,1 MJDx/Kr) u coctaBnsieT OONBIIYIO YacTh
paboueii maccel TormBa (50-075% B TBepabix TommuBax U 83- 85% B
ma3zyTax). Bonopoa umeer Bbicokyto Teriory cropanus ( 120,5 M/Ix/kr), Ho
€ro KOJMYECTBO B TBEPHABIX TOIIMBAX HEBENUKO 2-4%, B xkuakux 10- 11%.
Cepa 9,3 MJIX/KT U COAEp>KUTCS B TOIUIMBaX B MajibIX koauuectBax 0,3-4%.

Texnuueckue xapakmepucmuKku meepovlx monjiue

OOecrieueHe SKOHOMHYHOIO COKMIaHUSl TOIUIMB B IApOBBIX KOTJIAX
3aBUCUT OT 3HAHUA U [PABUJIBHOIO YydyeTa psfa ONPEAEIIIOIIUX
XapaKTEPUCTHUK TOILIMBA, K KOTOPBIM, KPOME TEILJIOTHI CrOpaHusi, OTHOCATCS
30JIbHOCTb, BJIAKHOCTb, BBIXOJI JIETYYUX BELICCTB.

30JIBHOCTb.

IIpouieHTHOE KOJIMYECTBO 30JI0BOTO OCTATKa IO OTHOLICHHIO K HAaBECKE
HATypaJbHOTO TOIUIMBA HA3bIBAIOT 30JbHOCTHIO TOIIMBA.

BraxxHoCTb.

OngHuUM M3 OCHOBHBIX KayeCTBEHHBIX ITOKA3aTEJIEW TOIUIMBA SIBISETCA
BJIAXHOCTh. Bnara, coxepxamascsi B TOIUIMBE, NOJApa3Jeisercs Ha
BHYTPEHHIOIO M BHEIIHIO. BHYTpeHHSs CBfi3aHa C OpraHU4YEeCKUM
BEILIECTBOM TOIUIMBA M €r0 MHUHEPAIbHBIMU INpUMECAIMU. BHelHss Biara
ABJIAETCS PE3YyJbTaTOM IIONAJAHMS €€ B TOIUIMBO U3 OKPYKAIOLIEH Cpelbl B
npouecce A00bIYM, TPAHCIOPTUPOBAHUS, XpPAaHEHUSI U 00OTaleHUs] MOKPhIM
croco0om.

C BHEmHEH BJIAXKHOCTBIO TOIUIMBA CBS3aHO TaKOE€ OTPULIATEIIBLHOE
ABJICHHE, KaK YyXYIUICHHE CBIIy4eCTH. TOINIMBO C  IOBBIIICHHBIM
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COJIep’KaHWEM BHEIIHEH BJIard 00J1aJaeT BBICOKOM BSI3KOCTBIO, YTO IPUBOIUT
4acTo K CBOJOOOPA30BaHUIO U 3aBUCAHUIO €r0 B OyHKEpax, 3aMa3bIBaHUIO U
3a0MBaHUI0  TIEPECBHIMHBIX  KOPOOOB, HAKAIUIMBAaHUIO  TOIUIMBA  Ha
JBUKYLIUXCS DJIEMEHTaX TPAHCHOPTUPYIOIIMX MAIIUH (KOHBEHEPHOI JIeHTE)
U T.J.

[ToBbllnEHME  BIAQXKHOCTH O T'MIPOCKONMYECKOW HE  BIIUSET
CYLIECTBEHHO Ha CbIIY4YeCTb TOIUIMBA, M TOJBKO MPU JOCTUKEHHUU
ONpeACNICHHON BENMUYMHBI (I KaXXIOTO BHUJA TOIIMBA) HaAOIIOJaeTCs
NOCTENEHHAs! TOTEPsl CBIMYYECTH. OTy BIAXKHOCTh MPHUHITO HMEHOBAThH
KPUTHYECKOMN WM IPENEIIBHOM.

C BIIQXXHOCTBIO TOILIMBA CBSI3aHO W JIPYroe€ KpalHE OTPHULATEILHOE
SBJICHUE — CMEP3aeMOCTh TOILJIMBA MPH HU3KUX TemrepaTypax, B OOJbIION
CTENEHU YCIOXKHIIOWAsA HKCIUTyaTallMio, CHWXAloW@as HaJASKHOCTh U
IIPOM3BOJUTENIBHOCTh MAIIMH M MEXaHU3MOB CHUCTEMBI TOIUIMBOnojaayu. Ha
CMEP3aeMOCTh TOILJIMBA BJIMAET B OCHOBHOM IPUCYTCTBHUE B HEM BHEILIHEH
BJIard, KOTOpas 3aMep3aeT mpu Temmeparype mMuHyc 2 - 4° C; mpu sTOM
IPOUCXOAUT CMEP3AHUE OTAEJBHBIX YAaCTHUIl TOIUIMBA B KPYIHbIE KYCKH M
riIplObl. BHyTpeHHssT Bilara MOXET HaxOJIUThCA B IEPEOXJIAKICHHOM
coctostHuM nipu Temrneparype MuHyc 40 - 50°C 1 He MPUBOIUT K CMEP3aHUIO
TOIJINBA.

Cnocoowl corcucanusn meepoo2o moniuea.

Coxuranue TBEPAOIrO TOIUIMBA B TONOYHBIX YCTPOMCTBAX MOYKET OBITH
OpPraHM30BaHO pPAa3JIMYHBIMH croco0aMu: (akenbHbIM, IMKIOHHBIM, B
KUIISIEM clioe (puc. 2).

daxenbHbIA — C)KUTaHUE YrOJIbHOM MBUTM B 00BbEMe TOMOYHON KaMephbl
BO B3BELIEHHOM COCTOSIHMM. lIpu 3TOM Menkuhe 4acTHUUbl TOIUIMBA JIETKO
TPAHCTIOPTUPYIOTCS TOTOKOM BO3[yXa M 00pa3yroIIMXCs ra3oB B CEUYEHUHU
TOMOYHOU KaMmepshl. CropaHue TOIIMBA IPOUCXOAUT B 3TOM Cllyyae B 00beMe
TOMOYHOM KaMmepbl 3a BecbMa orpanuueHHoe Bpems (1 — 2 c). CkopocTh
CrOpaHMsl TOIUIMBA, a CJEN0BATENbHO, TEIJIOBBIACICEHUE BO BPEMEHU
OIpeAEIAETCs HOBEPXHOCTHIO TOPEHMSL.

[{uKJIOHHBIN — YaCTHLIBI TOIUIMBA HAXOASATCSI B UHTEHCUBHOM BUXPEBOM
NBUKEHUM. YacTuipl TOIUIMBA MOJBEPrarOTCs MHTEHCUBHOMY OOyBaHHUIO
IOTOKOM M OBICTPO CroparoT. IDTOT CHoco0 MO3BOJSET CHKUraTh OoJjee
rpyOyIo YroJapbHYIO IbUIb U Jaxe ApoOieHKy. B nukione pazsuBaercs Ooinee
BBICOKAasl TEMIIEpaTypa TOpPEHUs, OTYEro MLUIAKA NEPEXOAIT B IKHUJIKOE
COCTOSIHHE.

Cxxuranve TOIUIMBAa B KHIISIIIEM CJIOE€ — HAaXOASIIEECS Ha PELIETKe
U3MEJIbYEHHOE TOIUIMBO C YacTHIAMHU pa3MepoM 1 — 6 MM mpojyBaercs
IOTOKOM BO3/lyXa C TaKOM CKOpPOCTbIO, YTO YAaCTUIbl BCILJIBIBAIOT HaJ
pEIIETKOM M COBEPLIAIOT BO3BPATHO — IOCTYNATEIbHBIC [IBUJKEHUS B
BEPTUKAIBHON IJIOCKOCTU. [Ipy 3TOM CKOpOCTH ra30BO3AYIIHOTIO MOTOKA B
npejenax KUISIero cjaos Oojblle, 4eM Haja HUMHU. bojee Menkue u
YaCTUYHO BBITOPEBILINE YACTULIBI IOJHUMAIOTCS B BEPXHIOIO YaCTh KUIISIIETO

CJ104a, rA€ CKOPOCTL INOTOKAa CHMIKACTCA, U TaM CroparoT. KI/IH}IHII/Iﬁ clIon
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yBeJIn4YuBaeTcs B 00beme B 1.5 — 2 pasa, ero Bbicota 00b4HO coctasiseT 0,5
-1 M. 3a cuer pa3BUTOM KOHAYKTUBHOM (KOHTAaKTHOM) Mepeaayun TeIIOThl OT
pacKaJIeHHBIX YacTHI] K IMOBEPXHOCTHU HArpeBa yAEIbHOE TEIUIOBOCIPUSITHE
MOBEPXHOCTEN B Mpejenax KUISIIEro CJosi CylecTBEHHO Bo3pacrtaer. llpu
ATOM TeMIeparypa Ta3oB B TOPSIIEM CJIO€ OCTAaeTCs OTHOCHUTEIIbHO HE
BbIcokO# ( 800 - 1000°C), 4T0 MCKITIOYAET MEPEerpeB MeTalyila 1 YMEHBIIIAST
o0pa3oBaHKe BPEAHBIX OKHCIIOB a30Ta B MpOAyKTax cropanus. Kpome toro,
TaKOW CIOCOO CHKUTaHWs IO3BOJISIET BBOJAMTH B KHILSIIMI CIIOH TBEpIbIC
npucaaku ( HampuMmep, W3BECTHSK) Il HEWTpanm3aiuu 00pa3yromuxcs
OKHCJIOB CEPBI.

[IpeBpanieHne KyCKOBOrO TOIUIMBA B YTOJIbHYIO MbUIb TPOU3BOAUTCS B
JBa 3Tarna. B Hayane chlpoe TOMIMBO MOABEPraeTcs ApOOJIICHHUIO 10 pa3Mepa,
HE
npeBbiapnero 15 — 25 MM. 3areM U3MeNbY€HHOE TOIUIMBO — JPOOJIeHKA
noCTyrnaer B OyHKepa ChIpOro yIJis, MOCJE Yero MoJBEpraercs pa3sMoily B
yIaepa3MoiIbHBIX MEJbHHUIIAX /0 OKOHYATEIbHOTO MPOAYKTa — YrOJbHOU
nbpluK ¢ pazmepoM yactuil 10 500 MmkM. OTHOBPEMEHHO C Pa3MOJIOM TOTUIUBO
MOJICYIIMBAETCS JUIsl 00ECIIEUEHHS XOPOIIEH TEKYYECTH MbLIH.

Hna camocmosamenvnozo uzyuenus

TexHUYEeCKUe XapaKTepUCTUKU Ma3yTa U MPUPOIHBIX Fa30B.
Bonpocwv ona camonposepxu

1. XapakTepHCTUKH IJTABKOCTH 30JIbI

2. Cxema 3JIEMEHTapHOr0 COCTaBa TBEPIOTO TOILIMBA

Poab u 3aga4u TONVIMBHO-TPaHCNIOPTHOIO X03s1iicTBa TIC.
TonnmBHO —  TPAaHCHOPTHOE  XO3SIMCTBO  COBPEMEHHBIX  TEIUIOBBIX
AJIEKTPOCTAHLUN MPEACTABISAET COOOM KOMIUIEKC COOpPY)KEHHUH, MallMH U
MEXAHU3MOB, IIPEITHA3HAYCHHBIX IS
1) mpuema MOCTyNamOIIKUX U OTHPABKE Pa3rpyKEHHBIX JKEJIE3HOIOPOKHBIX
MapIIpyTOB;

2) pa3MOpaXMBaHUE TOIUIMBA B IIOJIyBaroHax I€pesa pasrpy3KoH, eciu
NOCTyIaeT cMep3LIeecs TOIINBO;

3) pasrpy3Ku MOCTYNHBIIMX KEIE3HOAOPOKHBIX MAPLIPYTOB;

4) BHYTPHUCTAHLIMOHHOTO TpaHCIIopTa TOILJIMBA K OyHKepam
naporeHepaTopoB UM HA CKIIA;

5) XpaHeHus M BbIJA4U TOILTMBA CO CKIIAJa;

6) apobieHue TOIMBA 0 YCTAHOBIEHHOTO HOPMaMH pa3Mepa KyCKOB;

7) pacnpezeneHus TOILIMBA MO OyHKepaM MaporeHepaTopoB.
Kpome TOro, B TpakTe TOMJIMBONOAAYM YCTAHABIMBAKOT MEXAHU3MBI AJIs
yJIaBIMBAaHUS U yJAJCHUsS METAJUIMYECKUX U JIPEBECHBIX MPEAMETOB U3
NOTOKa TOIUIMBA C LENbI0 NPEJOXPAHEHHUS  TEXHOJOTHYECKOIrO
000py/IOBaHUsA OT TIOJIOMOK, MpOOOOTOOpHBIE M MPOOOpa3IeIOUHbIC
YCTAaHOBKM, a TaKKe KOHTPOJBHO — H3MEpPUTENbHbIE TPUOOPHI

HU3MEPAIOIIKUEC KOJIMYCCTBO IMOCTYIIAIOMICTO TOIIJIMBA.
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Cnoco0b1 XpaHeHHs TOIJINB

i obecrieueHusl JIEKTPOCTAHLUMU TOIJIMBOM CO3/al0TCS pPE3E€pPBHBIC
€ro 3a1achl T.€. TOIUIMBHBIE CKJIAJIBI.

TonnuBo co CkIaa0B HUCIOJIB3YETCS, KOTJIa UMEIOT MECTO Nepedon miu
3aJIep’)KKM B TOIUIMBOCHA0)KEHUHM M CE30HHBIE JTOCTaBKU TOIUIMBA BOJHBIM
TPAHCIIOPTOM, a TAKXKE JJISl UCKIIFOUEHHUS IEPENpOCTOsl KEIE3HOIOPOKHBIX
MOJyBaroHOB NPHU pa3rpy3KH, Korga OyHKepa MaporeHepaTOpPOB 3arOHEHBI
TOIUIMBOM.

PesepBHBIE CKIaabl 3NEKTPOCTAHLMWA, KaK IPaBUJIO, OTKPBITHIE U
NPEACTABIIAIOT CINIAHUPOBAHHYIO IUIOIIAAKY C JPEHAXKHBIMU yCTPOHCTBAMH,
000Opy/IOBaHHYI0 HEOOXOAMMBIMH MEXaHU3MaMHU U  TPAHCIOPTHBIMHU
MaIIMHAMH.

EMKOCTb pe3epBHBIX YIOJbHBIX CKJIAJO0B MPUHUMAETCA U3 YCIOBHS
oOecnieueHust pabOThI AJIEKTPOCTAHLIMU B TEUEHUHU MECIIA.

B Tex cimyuwasix, Korja aJIEKTPOCTAHLIMS PAcCIoOJIOKE€HAa BOJIM3U MecTa
no0prun yrig ( B npeaenax 100 km), nomyckaeTcs 1ByX HEENbHBIH 3amac.

JUinTenbHOE XpaHEHHE HYHEPreTHUECKUX TOIUIMB HA PE3EpPBHBIX CKJIAAax
COINPOBOXKAAETCS 3HAUUTEIbHBIMUA NOTEPSIMU. OCHOBHOM MPUUMHON MOTEpU
TEIJIOLIEHHOCT TOIUIMBA NPH XPAaHEHHUH SBISIETCS OKHUCJIEHUE TOproYe
COCTaBJISIFOLIEN MOJIEKYJISIPHBIM  KHCJIOpoJaoM. [Iporieccbl MHTEHCHBHOIO
OKHUCJIEHUs yriusi U Topda, CONMPOBOXKIAIOLIUECS BbBIJCICHUEM TeIlla,
BBI3BIBAIOT MX CAMOHArpeBaHUE U CaMOBO3TOpaHUE, €CIU 00pa3yIoIIHecs
TEIJIO HE YCNEBAeT pacceuBarbes. Temmeparypy, IPU KOTOPOW HAYMHAETCA
MHTEHCUBHOE pa30rpeBaHue, Ha3bIBAIOT KpUTHUecKou. lng yris u topda
ona paBHa 50-80°C.

Takum 00pa3oM TOIUIMBHBIE CKJIaAbl KIACCUPUUUPYIOT IO TUIIAM
MEXAHU3MOB, UCIOJIb3yEMbIX I CKJIAJICKUX onepauuil. B oTeuecTBeHHON U
3apyOexHOW MPAKTHKE MPUMEHSIOT CIEYIOIINE TUIIbI CKJIAJIOB:

1) ¢ mOBOpPOTHBIM HITA0ENEYKIAAUUKOM U POTOPHBIM IEPErpyKarejaeM Ha
I'YCEHUYHOM XOJY;

2) KOJbLEBbIE O0OpPYIOBaHHbIE KOMIUIEKCOM M3 MITa0eleyKiIaguuKka MU
POTOPHOTO  MEPErpykareiis, BpPAILAOMIKUXCA  BEPTUKAJIbHOM  OCH
LEHTPAJIbHON KOJIOHHBI;

3) ¢ ogHOW WM JBYMs MEPEABMKHBIMM  MAallMHAMH HENPEPHIBHOTO
JEHCTBUS HAa KOJIECHOM XOAY (CTaKKep — peknaimep);

4) ¢ MOCTOBBIM KPaHOM - IIEPETPYKATEIEM;

5) ¢ 6ympao3epamu.

KonblieBoi cKkJIaJ ¢ MOBOPOTHBIM INTA0ENEYKIAAAYUKOM U POTOPHBIM
neperpyxaresem.

13 pa3rpy304HOro yCTpOHCTBa C JICHTOUHBIMHM KOHBEWEpaMH YroJib IOJAeTCsl

K 1radeneykinaauuky. IloBopoTHbIM mTaOeneykiaguukoM, Ha CTpese

KOTOpPOrO0 YCTAaHOBJIEHBI JBa KOHBeWepa: CTallMOHApHBIA W IEPEIBHKHOM

pCBCpCI’IBHBIﬁ — TOIINIMBO IIOJACTCA HaA CKJIan. CKJ'IaI[ B OTOM ClIy4ac MMECT
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dbopmy KombIa TpanenuuaaabHoro npoduist. Co ckiaaa TOIIMBO BBIIASTCS
MIOBOPOTHBIM POTOPHBIM TE€pErpykaTeaeM, MOCT KOTOPOTO BpallaeTcs
OTHOCHUTEJILHO TOH K€

BEPTUKAJIBLHONW OCH IIEHTPAJbHONH KOJIOHHBI, 4YTO U INTa0eICyKIaauuK.
[lenTpanpHas BEpTUKAJIbHAS KOJIOHHA u OeTOHHOE KOJIBIIO,
OTpaHMYMBAIOIIECE BHYTPEHHUM AUAMETp IITalens, SIBISIOTCS OMOpaMu, Io
KOTOPBIM TPOUCXOAUT TEpeABMIKCHHE ITa0eNeyKIaIuika MU POTOPHOTO
Meperpyxarteis.

OnucanHas MeXaHU3alMsl YrOJbHOTO CKJIaJa MO3BOISET MOTHOCTHIO WIH
YaCTUYHO aBTOMATHU3UPOBATH CKJIAJCKUE ONEPALH C MPOU3BOIUTEIBHOCTHIO
mo0 1800 — 2000 1/4.

Cxitaipl ¢ OyJIb103€paMH.

[Tpu MexaHu3anuy CKIAICKUX OTepanuii OyJibIo3epaMy Ha PACXOAHBIA 1
0a3uCHBIM CKJIaAbl TOIUIMBO IIOJAETCS 4Yepe3 IOoJ3eMHble OyHKepa Ha
KOHBEHNED, PACIIOJIOKECHHBIN B TTOJI3€MHOU TAJIEPEU.

N3 Bcex oOmMCaHHBIX CMOCOOOB MEXaHU3AIMU CKJIAJCKHX Oreparui
HauOosiee TIEPCIIEKTUBHOM  SIBJIIETCS  KOMIUIGKCHAs MEXaHM3alus C
mTabeNeyKIaAuuKoM UM POTOPHBIM IEperpykareyieM, BpallaroldMHICs
BOKPYI' BEPTUKAJIbHOW OCH LEHTPAIBHOM KOJIOHHBI, TaK KakK CKJaJpbl,
000py/IOBaHHbIE TaKUMH KOMIUIEKCAMH HMEIOT JIydlllMe TEXHUKO —
AKOHOMUYECKHUE ITOKA3aTEIH.

Hns camocmosmensHo2o uzyienus
CkJazi ¢ MOCTOBBIM IIE€PETPYKATEIIEM.
Ckrmag ¢ pagualbHbIM  INTA0ENEYKIaAYUKOM M POTOPHBIM
neperpyxareieM Ha TyCEHUYHOM XOJy.
Bonpocwi 0113 camonposepku
1. Tumbl TOMIUBHBIX CKIIAI0B
TexHoJornyeckue cxeMbl TONJIHBONOIAYHN

I'pyxeHble  TOXYBaroHbl  B3BEIIMBAIOT HAa  TEH30METPUUYECKHUX
KENE3HOIOPOKHBIX ~ Becax TIpy3onoabeMHOCThi0 10 200 T, TOYHOCTH
B3BEILIMBAHUS KOTOPBIX HaxoauTed B npenenax = 0,5%.

[Tocne B3BemMBaHUS W Pa3orpeBa B Pa3MOPAKHUBAIOLIEM YCTPOHCTBE
MOJyBaroHbl MOJAIOT HAa MYTH HAJBUTa K pa3rpy304HOMY YCTPOMWCTBY.
[TomyBaronsl pasrpykaimTcs B pasrpy304HOM YCTPOMCTBE C ABYMs
BaroHOOMPOKHUBIBATENAMH, OJUH W3  KOTOPBIX  pe3epBHbIA. U3
YCTaHOBJICHHBIX IO/ BAarOHOONPOKUIBIBATEISIMH OYHKEPOB  TOILIHUBO
JICHTOYHBIMU THTATEISIMU HAMpPAaBIAETCA B IPOOMIIKH IPeIBAPUTEILHOTO
npobnenus. s mpepoxpaHeHuss APOOUIIOK OT IMOJIOMOK TMOMABIIMMHU B
TOIJIMBO METAUNIMYECKUMHU TpEeAMETaMH Tepell HUMH YCTaHABJIMBAIOT
IIKMBHBIE ~ MAarHUTHBIE  CEMapaTopbl,  SABISIOUIMECS  OAHOBPEMEHHO
NpUBOAHBIMU OapabaHaMy JIEHTOYHBIX MUTATelel. YIIOBIEHHBIH MeTasul
yepe3 0TBOAHOM KopoO cOpackiBaeTcs B TesexKy. [locne ApoOuok Tommmso
JICHTOYHBIM KOHBEHEpOM MOJAeTcs B y3€sl MEPECHINKH, TJEe MEePEKUIHBIM

IIIPI6CpOM OHO MOJKET OBIThH II0OJaHO IIO K0p06aM Ha OJHMH H3 IIOCICAYIOIMIHNX
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JIEHTOYHBIX KOHBEHEPOB, TPAHCHOPTUPYIOMIMX TOIJIMBO B MOJOTKOBbBIE
npoouiiku. [lepen MOTOTKOBBIMU APOOUIKAMU MPETyCMaTPUBACTCS IBOMHAS
CUCTEMA OYHMCTKHA TOIUIMBA OT METAJUIMYECKUX MPEAMETOB: IOJBECHBIM
MarHMTHBIM CEMapaTopoM U IIKUBHBIM. [lepea MOJOTKOBBIMU APOOUIKAMU
T OTCeBa MENKUX (pakiMil TOIIMBa, HE TPeOyIoImUX ApoOIeHus,
YCTAHABJIMBACTCS TPOXOT WJIM CTAalMOHApPHAs KOJOCHMKOBAasi pENIETKA.
PaznpoOneHHOe 110 HYXHOTO pa3Mmepa TOIUIMBO, TaK XK€ KaK U TOIUIMBO,
OTCESHHOE T'POXOTOM, MOCTYMAaeT Ha JICHTOYHBIM KOHBEWEp, C KOTOPOTO
MOXET OBITh HANpaBJICHO HAa OJWH W3 KOHBEHEPOB OyHKEpPHOW rajiepen
HNEPEKUIHBIM IHOEPOM.

Jlnst  pacnpeneneHuss TOIDIMBa 1O OyHKEpaM TapoOreHEpaTopoB Ha
JICHTOYHBIX KOHBeHepax OyHKEPHOU Tajieper yCTaHABIMBAIOT CTAIMOHAPHBIC
WJTM TIEPEIBIDKHBIE TUTY)KKOBBIE COpaChIBATEIH.

Ha Tepputopun 5»IEKTPOCTAHUMM OPraHU3yEeTCS PE3EPBHBIM 3amac
TOoIUIMBa Ha ckinaze. [logada TonamBa Ha CKIIaa OCYIIECTBIISETCA JICHTOYHBIM
KOHBEHEpPOM, Ha KOTOPBIM TOIUIMBO MOJAETCS IO TMEPECHIMHBIM KopoOam
CTallMOHAPHBIMU  TUTY’KKOBBIMH ~ COpachIBaTEIsIMU, YCTAHOBJICHHBIMM Ha
KOHBelepax. Bbpimadya TomiamBa ¢ pe3epBHOrO CKJaja MpeayCMaTpUBACTCS
CHUCTEMOM OJJTHOHMUTOYHBIX KOHBEHEPOB.

TexHonmornveckas cxema torauponoaauun TOL cMm. puc. 3

Bonpocwr ona camonpoegepku
1. Cxema TormBonoaauu Ha BTOI]
TexHoJsioru4yeckasi cxema Ma3yTHOIO X03s1iiCTBa

Ma3yTHOE XO3SIICTBO COBPEMEHHBIX 3JIEKTPOCTAHIIMM, MOJIYYAIONUX Ma3yT
MO0 JKENE3HOW JOopore, BKIIOYACT  CIEAYIOIINE OCHOBHBIE JIIEMEHTHI:
MPUEMHO-CIIMBHOE  YCTPOMCTBO; Ma3yTOXPAaHWIUIIE; Ma3yTOHACOCHYIO;
apoMa3yTonpoBo/bl. TeXHoJornyeckas cXxemMa Ma3yTHOrO XO3sHCTBa
NoKa3zaHa Ha puc. 4.
IIpuemno — cruenoe ycmpoucmeo

[IpueMHO — CIIMBHOE YCTPOMCTBO MpeaHA3HAYaeTcs Uil IpueMa MaszyTa B
KEJIEe3HOJOPOKHBIX LHUCTEPHAX, Pa30rpeBa, CIUMBa W NEPEKayKd MaszyTa B
pe3epByapsl — xpaHwinia. Coopy>KeHus MPUEMHO — CIMBHOTO YCTPOWCTBA
PACCUUTHIBAIOT HA IPUEM LIUCTEPH IPy30noAbeMHOCTHIO 50, 60,90, 120 T.

Jlns cnuBa masyta TpeOyeTcss TpeABapUTENIbHBIA pa3orpeB €ro B
mucreprax 1o temmeparypel 60 — 70°C. I[IpomomKUTeNTsHOCTh TMOHOTO
IIUKJIa 00pabOTKH MapIipyTa MPU Pa3orpeBe MUCTEPH «OTKPHITHIM IMAPOM» B
3uMHee Bpemsi coctaBiseT 104, B Tom uymcie Bpems cimBa — 84. [lpum
pa3orpeBe IMCTEPH B TEIUSIKE TOJHBIA IUKI 00pabOTKM MapuipyTa
cocTaBisieT 6 — 7 4, B TOM 4HClie BpeMs cluBa — 44.

CnuB MazyTta M3 UUCTEPH OCYIIECTBISIETCS 4Yepe3 HIKHUM CIMBHOU
npudoOp CaMOTEKOM B  MEXPEJIbCOBBIM  CIMBHOM  keyno0  (JIOTOK),
MPECTABIIAIONINN COO0M Ke1e300€TOHHBIN KOpoo.

CnuBHOH xenod 000pyayeTcss MapoBbIMHU IMOJOTPEBATEISIMU U3 TPYO

AUaMCTpPOM 50 MM, pacrnojaracMbeix 1m0 €ro JHY H CTCHKaM. Bnons
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KEJIE3HOJOPOXKHBIX IMyTe  Ma3yToCiAMBa COOPYXKAETCsl  ACTakada C
OTKUJHBIMH MOCTHUKAMU JJI 00CITY>KMBaHUS LIUCTEPH.
[Io cnuBHBIM jKenobamM Ma3yT CaMOTEKOM IIOCTyMaeT B MpPUEMHBIE

pe3epByapsl - 3ariIyOJICHHbIE Kelle300eToHHbIe eMKOCThIo 600 — 1000 M*.
[IpuemHble pe3epByapbl CHAOXKEHbI CEKIIMOHHBIMU TPYyOUaTHIMU MapOBBIMU
MOJIOTPeBATENIIMU I O KAHUS TeMIIepaTyphl Ma3yTa B HUX HE HIKE
70°C. [TIlepen KaXIbIM TIPUEMHBIM PE3EPBYapOM  YCTaHABIMBACTCS
nogbeMHasi (PUIbTpCETKA.

Maszymoxpanunuwe

Jlna XxpaHeHus: HEOOXOAMMOIO KOJMYECTBA Ma3yTa Ha JJIEKTPOCTAHIUU
OpelyCMAaTPUBACTCS ~ Ma3yTOXpPAaHWIHUIIE C  METAUIMYECKUMU WU
KEIEe300€TOHHBIMH  pe3epByapaMu  €MKOCTbIO: sl PACTOMOYHBIX
Ma3yToxo3siucTB — 1000 — 1200 m*; asi OCHOBHBIX Ma3yTOXO3SHCTB - IpH
nomade Mazyta mo TpyoompoBogam 5000 wm®, mpu momade MasyTa
JKeNe3HOAOPOKHBIM TpaHcroptoM 10000, 20000, 30000 u 50000 m*
OOBIYHO pe3epByapbl OCHOBHBIX Ma3yTOXO3SIUCTB BBIMOJIHSAIOT HA3€MHBIMH C
0OCBINKOM MM 00OBAJIOBAaHUEM IPYHTOM.

Kaxnpiii  pesepByap oOopyayerca: yCTpoWCTBaMH JJisi  IpuUema,
MOJIOTpeBa M BbIIaUM MasyTa; NpuOopamu Il U3MEpPEHUsl YpOBHS, 0TOOpa
npoObl Ma3yTa u Jp.

EmkocTs Ma3yTOXPaHUJIHILL pPacTOMOYHBIX Ma3yTOXO3SHCTB
AIIEKTPOCTAHLMN MPUHUMACTCS ISl SJICKTPOCTAHIIMI HA TBEPJOM TOILIUBE C
oO11eil mpou3BOIUTENBHOCTHIO Maporeneparopos: 4000 1/4 u Gonee — Tpu
pesepByapa o 2000 m°; menee 4000 1/ — Tpu pesepByapa o 1000 m°.
Masymonacocnas

JlJis MOATOTOBKM Ma3yTa K CKUTAHMIO U MOJIa4M €ro K MaporeHeparopam
COOpY’KaeTcsl Ma3yTOHACOCHAs, B KOTOPOH pa3meniaeTcsi o00pyAoBaHUE s
pazorpeBa W TMOJa4d MaszyTa B  IApOre€HEpaTOpHOE  MOMEIICHHE

AJIEKTPOCTAHLIN.
B 3aBucumMocTu oT TpeOyemoro AaBieHHs Ma3yTa mepen (popCyHKamu
MapOTEHEPATOPOB MPUHHUMAETCA OJHO — WJIM JBYXCTyIIEHYarTas cxema

nojayu mMasyta. Ma3zyToHacocHasl I IOJa4l Ma3yTa B I1apOTre€HEPATOPHOE
NOMEIEHUE MOIIHOM AJIEKTPOCTAHLUU TPEACTABIAET COOOM OAHOITAXKHOE
3[aHUE, BKIIFOYAOLIEE: HACOCHOE OTACIICHUE, IOMEILICHNE IIIUTA YIIPABICHMUS,
pacrpeeNuTeNbHbIA  3IEKTPUUECKUA IIUT, KaMepbl TpaHCc(HOpPMAaTOpOB,
BEHTUJISILIMOHHBIE YCTAHOBKH U OBITOBBIE TOMEILIEHUSI.

Hacocnoe oraenenue wumMeer nBe OTMETKM oOciayxuBaHusi. B
3arnyOsieHHOM ero yacTu (Ha oTMmetke — 2,10 M) pa3MemniaroT Mas3yTHBIE
Hacocel | moabema, HAcOChl PEUUPKYISIUUU Ma3yTa, KOHAEHCATHbIE,
JIpEHaXXHbIE€ M 3arpsA3HEHHBIX Ma3yToMm apeHaxeil. Ha ormerke 0,00 m
pasMeniaroT MaszyTHble Hacochl Il moabema, (QUIBTPBI TOHKOM OYMCTKH
Ma3yTa, 0aK ¥ HacocC IIEJIOYHOr0 pacTBOpA JJIsl IPOMBIBKY IIOJOTpEBATEINEH.

CHapyxu BIOJb CT€H U TOpLA Ma3yTOHAaCOCHOM pa3MellaroT
[OJIOTpeBATENIN Ma3yTa, (DUIBTPbI OUHUCTKU PE3EpPBYapOB, PE3EpByapbl IS
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cOopa KOHJIeHCATa, PacHIMPUTENh, Ma3yTONABYIIKY, MPUSIMOK JAPEHAXEH U
0aK 3arpsi3HEHHBIX Ma3yTOM JpEHaKeH.

[TapoMa3yTonpoBOabl W KOHAEHCATONPOBOABI MNPOKIAABIBAIOT Ha
ACTaKkaJax WM B KaHanax. Bce ma3zyTonmpoBoAbl, NPOKJIaJAbIBAEMBIE Ha
OTKPBITOM BO3JYX€ U B XOJIOJHBIX NOMEUIEHUAX , UMEIOT NapOBBIE WIIHU
JIpyrue oOorpeBarollue CIOYTHUKM B o0Omed ¢ HuMU u3oisuumud. Ha
Ma3yTONpPOBOJAX  IPUMEHSETCS  TOJIBKO  CTajJbHAas  apMarypa ¢
HEPKABEIOUIUMH YIIJIOTHSAIOIIMMU TOBEPXHOCTSIMH.

Jlns pasorpeBa MazyTa B MOJOrPEBATENSAX, B PE3EPBYapax Ma3yTOCKIIa1a
Y NIPUEMHOM €MKOCTH, B CJIMBHBIX KaHalaX U B IUCTEPHAX UCHOJb3YyETCs Map
nasieanem 0,8 — 1,3 MIla ¢ remmepatypoit 200 - 250°C. Konnencar mapa
MOABEPraeTcss KOHTPOJIIO, OYMCTKE OT Ma3yTa M HCHOJIb3YETCS B LIMKJIIE
ANEKTPOCTAHIIUH.

TemmnepaTypa mMa3zyTa B MmaporeHeparopHoM mnomerienuu 125 - 135°C
COOTBETCTBYET €ro BsA3KoCTH He Ooiee 2,5 "BY.

B Ma3yTHbIX XO035HCTBax TEIUIOBBIX D3JIEKTPOCTAHIMNA NPUMEHSIOT
HEe(DTAHBIE HACOChl C XapaKTepUCTUKAMU B CJICAYIOIIUX TMpeenax:
MOTPY)KHBIE — TPOU3BOAMTENbHOCTRI0O 600 Mm°/4, Hamopom 0,65 MIla,
MoIIHOCTBIO 160 kKBT; HU3KOHaNmopHbIE — MPOU3BOAUTEIHHOCTHIO 40 — 400
M*/q, Hamopom 0,60 — 2,15 MIla, mommuocTteto 75 — 125 kBT
BBICOKOHAIIOPHBIC MPOU3BOIUTENHHOCTRIO 70 — 300 M’ /4, Hamopom 3,55 —
7,4 MIla, momaocTeio 160 — 500 xBT.

[TogorpeBaTenn MaszyTa NPUMEHSIOT Ha pabouee [aBlieHWE Ma3yTa
IMIla — miomaaplo ToBepxHOCTH Harpea 200 — 400 w™m°,
POU3BOAUTENBHOCTRIO 60 — 240 T/4; Ha pabouee naBnenue maszyrta 4Mlla —
IoIaabp0 moBepxHocty Harpesa 30 — 100 M?, MPOM3BOAUTENBHOCTRIO 15 —
30 /4.

s camocmosmenvHo2o uzyyenus
1. Xapakrepuctuku Ma3yta
2. Tumnbl Ma3yTHOTO XO351CTBa
Bonpocwi 0ns camonposepku
1. IlpuHuun paboThl NPUEMHO — CIMBHOTO YCTPONCTBA
2. OCHOBHBIE 2JIEMEHTBI Ma3yTHOT'O X0O35MCTBA JIEKTPOCTAHIUN

TexHosnoruyeckas cxema razoporo xossiiictea TOC

["a3 moctynaer Ha 3JAEKTPOCTAHIIMIO OT MaruCTPaIbHOIO ra30MpoOBO/Ia UK OT
razopacnpenenutensbioi craniuu (I'PC) ¢ naBnenuwem 0,7 — 1,3 Mlla no
OJTHOW JIMHUU TOJ3EMHOTO TpyOompoBoa. J{isi CHWKEHUs NaBlieHUs raza y
dopcynok maporeneparopoB a0 0,13 — 0,2 Mlla npexycmarpuBaetcst €ro
npoccenrpoBanue B razoperyiaupyronieMm nynkre (I'PII). JIpoccenupoBanue
BO3MOXKHO B OJIHY WJIM JIB€ CTYIEHHU B 3aBUCHMOCTH OT OOIllero nepemnanaa
JIaBJICHMS Ta3a.

Ha razoma3zyTHbIx 3nekTpocTaHiusax MoImHOCThiI0 KOC no 1200 u TOI]
10 900 MBtT moxHo coopyxaTh oauH ['PII. Ilpu OGosbmmx MOIIHOCTAX
COOPYXKarTCsl COOTBETCTBEHHO JiBa uiu 6omee ['PII.
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B xaxnom I'PII mpemycmarpuBaercss onHa pe3epBHas YCTAHOBKA,
perynupytoias aasieHue rasa. [Ipoknagka Bcex ra3onpoBOJIOB B Mpeieiiax
I'PIT u mo maporeHeparopoB BBINOJHAETCA HazemHou. [logBom raza or
kaxgoro ['PII  k Maructpaium mNapoOreHepaTOPHOTrO OTIACICHUS U OT
MAarucTpaiy K IMaporeHeparopaM HE pe3epBUPYETCA M OCYIIECTBIISIETCS IO
OJHOW JMHMHU. ApMaTypy Ha OCHOBHBIX Ta30IpPOBOJAX YCTAHABIUBAIOT
TOJIBKO CTaJIbHYIO.

[TpuHIIMTIMATBHAS CXeMa ra30CHA0KEHHUS AICKTPOCTAHIINY MTOKa3aHa Ha
puc. 5

JIng  ouncTkM rasza OT MEXaHMYECKHX IpPUMECEd  mepen
PETYIUPYIOMMMHA KJIanaHaMu UMEIOTCs PrutbTphl. J[aBieHne ra3a mpu BXoe
B I'PIl u mocne perynupyromux KiIaraHOB KOHTPOJIUPYETCS MAHOMETPAMHU.
KommuecTBo rasa, nogasaemoro B ['PII, peructpupyercsa pacxomomepom.

Ha raszompoBomax mnepen u mocie I'PII mpumeHstOT 3aaBUXKKU C
anekTponpuBoaoM. s NPEIOTBPAICHUS TOBBIIICHUS [aBJICHUS 3a
peryIupyIOIMMU  KJallaHaMU  BBIIIE  JIOMYCTUMOIO  YCTaHaBJIMBAIOT
MPEIOXPAHUTEIIbHBIN KIIalaH.

Ha razonpoBojie K KaxJaoMy [MapOreHepaTopy MMEIOTCS: 3aropHas
3aIBMIKKA, IMaiiba pacxojomepa, peryisaTop pacxoda Ta3a, UMITYJIbCHBIN
OTCEKaroUIUi OBICTPOICHCTBYIONIUM KJlalaH, paboTalOIINi aBTOMATHYECKH B
3aBUCUMOCTH OT IMAJICHUs JABIICHUS BO3JAyXa Yy TOPEJIOK J0 3aJaHHOTO
3HAQYEHHs, A TaKXK€ IIPU OCTAHOBKE DJIECKTPOABUIATENS TYThEBOIO
BEHTWJIATOPA WM JbIMococa. Perymarop pacxoga rasa yHnpaBisieTcs
VCIOJIHUTEIbHBIM MEXaHU3MOM CHCTEMbI aBTOMATUKW TOPEHUS MO JIByM
MMITyJIbCAM: JABJICHUIO IMapa B MApOT€HEpaTope W Iepenaay AaBJICHUS Ha
nuadparme mapomepa. s mpoyBKy ra30nmpoBOJOB UMEIOTCS MMPOTYBOYHBIC
CBEYHM C IJIOTHBIMH 3aIIOPHBIMU YCTPOMCTBAMU.

Bonpocuwl 0ns camonposepku
1. TlpunnunuanbHas cxema razocHadxenus TOC

Oob6opynoBanue, npumensiemoe Ha TIC, cokuraouux TBepaoOe TOIUIUBO.

JIst KpyMHBIX TETUIOBBIX JJIEKTPOCTAHIIUN C OOJIBIIUM PAcXOJ0M TOILIHNBA
HanOosiee A(PGEKTUBHBIM SBISACTCS IUJICHOYHOE OTTaMBaHWE TOILIMBA OT
CTEHOK IIOJIyBATOHOB B Pa3MOPAXMBAIOIIEM YCTPOMCTBE C ITOCIEAYIOLIEH
pasrpy3Koil ©X BaroHOOIPOKUOBATEIIEM.

PasorpeB moyiyBaroHoB €O CMEpP3LIMMCS TOIIMBOM BO3MOXEH TpPEMs
cnocobamMu: KOHBEKTMBHOM Tmiepefavell Terja CTEHKaM I[IOJIyBaroHa OT
MOJIOTPETOro B Kajopudepax BO3AyXa WU MPOIYKTOB CrOpaHUS >KUIKOTO
WM Ta3000pa3HOTo TOIUIMBA; NIepenayeit Tersia U3Ty4eHUeM OT ra30BbIX WU
AIIEKTPUUECKUX TaHeNe; KOMOMHMPOBAaHHOW mepenauel Teria CTEHKaM
MOJIyBaroHOB M3JIyYEHHEM OT MaHeJed, 000rpeBaeMbIX MapoM M MMEIOIINX
temriepatypy okojio 150 - 200°C, u KOHBEKIIMEH HarpeToro Bo3ayxa.
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Ha puc. 5, nokazano pazMopaxuBaroniee yCTpOMCTBO KOHBEKTUBHOTO THUIIA,
B KOTOpPOM HarpeThlii B MapoBbIX Kajopudepax BO3AyX BEHTHIATOPOM
HarHeTaeTcss B  CHEUUaJbHble  KOpoOa,  pacIoJIOKEHHBIE  BIOJIb
JKEJIEe3HOA0POKHOTO TyTH. M3 KOpoOOoB uepe3 corma Harpetsiii go 100° C
BO3JyX €O CKopocThio 70 10 m/c momaercst Ha OOKOBbIE CTEHKH Ky30Ba U
JHUILE TTOTyBaroHa.

B pa3smopaxuBaroiieM ycTpoicTBe KOMOMHUPOBAHHOTO TUMa ( puc. 6)
CTEHKM TOJYBaroHOB HAarpeBaloTCsi OT TpPyOuaThlX  HM3JIydarTeseid,
00orpeBaeMbIX MApOM M UMEIOIIHX Temreparypy nosepxuoctu 150 - 200°C.
Kpome TpyOuaThix wu3myuyaTesned B pa3MOpaXHBAIOIIEM YCTPOICTBE
YCTaHOBJIEHBI BEHTUJISATOPHI I LIUPKYJISIUU TOPSYEro BO3yXa.

Ha nsnexktpoctanuusx c¢ pacxogom TtorumBa cBeime 150 u go 4001/4
yCTaHaBIMBAIOT OJIMH BaroHOOMpPOKUAbIBaTenb, Bbime 400 u g0 1250 1/4,
KaK IPaBWJIO, YCTAHABIMBAIOT JBA BarOHOONPOKHUABIBATENSA U cBbilIe 1250
T/4 — Tpu u OoJee.

[IpuMEHSIOT ClIeIyIOIINE TUIIBI BATOHOOITPOKH/IBIBATEIICH
- POTOpPHBIN (KpYroBOii), KOTOPBIA pa3rpykaeT MOJyBaroHbl MOBOPOTOM HX
BOKPYT IPOJIOIBHOM OCH Ha yroJ 10 175°;

- OOKOBOW, KOTOpBIA  pa3rpykaer  MOJyBaroHbl  MOJABEMOM U
ONPOKHJIIBAHWEM KX TTIOBOPOTOM Ha KOHCOJIBHOU TM1aTdhopMme;

- TOPLEBOW, KOTOPBIM PA3rpy’KaeT IOJyBaroHbl HAKIOHOM HMX B CTOPOHY
OJHOTO U3 TOPLOB.

TomnuBo pasrpykaercss ©3 TOJyBaroHOoB B TMpHEMHBIE OyHKEpa,
pacCIIONIOKEHHBIE 107 BaroHOONpOKHAbIBAaTENEM. [lnsd npenorBpaiieHus
HAJIWIMAHUSA M 3aBUCAHMs TOIUIMBA CTEHKH OyHKEpOoB oOorpematorcsi. B
BEpXHEN yacTH OyHKepa MEepPeKpHITHl PEIIeTKAMH, pa3Mep slUeHKH KOTOPBIX
3aBUCHUT OT KPYITHOCTH MOCTYIAIOUIETO TOIJIMBA.

s Menkoro TormuBa pasMep siuerku npuHumaercs 350x350 mwm, mis
KPYIMHOKYCKOBOTO 550x550 mMM. YTros HakJIOHAa CTEHOK OYHKEpPOB JIOJKEH
ObpiTh He MeHee 55°. M3 OyHKEpOB TOIJIMBO BBIJACTCS JICHTOYHBIMU
nutatensiMu. Eciau mocne murtateneil s mpeaBapUTENbHOTO ApoOJieHus
KPYIMHOKYCKOBOTO TOIUIMBA yCTAHABIMBAIOT IHUCKO3yOuyaThle APOOHIIKH, TO
IS TPEAOTBPALICHUS HMX TMOJOMOK  OT CIYYalHBIX METAJUIMYECKUX
IpeIMEeTOB, MOMAaBIIMX B TOIJIMBO, B KauecTBE NPUBOAHOrO OapabaHa
NATATEJIEW MPUMEHSIOT IIIKUBHOM MarHUTHBIN cenaparop. Haasur rpyxeHsix
IOJIyBalOHOB B~ BAarOHOONPOKHUJABIBATENIb M  OTKAaTka  IOPOXKHHX
MEXaHU3UPOBAHbl. YIIPABJIECHUE BAarOHOONPOKUIBIBATEIEM M MEXAHU3MaMU
II0 HAJIBUT'Y U OTKATKE IOJIyBarOHOB OCYLIECTBIISIETCS ONEPATOPOM CO IIUTA
YIPaBJIEHHUsI, PACIIOJI0KEHHOTO B Pa3rpy304YHOM YCTPOUCTBE.

Jist apoGyieHusi KPyMHBIX KYCKOB M CMEP3IIMXCS B0 TOIUIMBA Ha
peneTkax OyHKEPOB YCTaHABIMBAIOT IPOOUIBHO - (ppe3epHble MalllMHA, a
TUISt 3a4UCTKH MIOJIyBaroHOB OT OCTaTKOB TOIJIMBA Ha
BaroHOOMPOKHIbIBATENE YCTAHOBIEHBI BUOPATOPHI C BO3MYIIAIOIIECH CUIION
okou10 45 xB.
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TpancmopT TBEPAOTO TOILTMBA OT PA3TPYy30UHBIX YCTPOHCTB A0 OYHKEpOB
CBIPOTO TOIUIMBA B IJJaBHOM KOPITYCE, Ha CKJIAJ U CO CKJIa/Ia OCYLIECTBIIAECTCS
JIEHTOYHBIMU  KOHBENEpaMu. JleHTOUHBIE KOHBEHEpHl MOTYT OBIThH
CIEAYIOUIUX TUIOB: CTALMOHAPHBIE W MEPEABUKHBIE C JBUKECHHEM JIEHTHI B
OJIHOM HaITpaBJICHUH U C JBUKCHUEM JIEHTBI IONEPEMEHHO B OJTHOM M3 JIBYX
HaIpaBJICHUH (PEBEPCUBHEIC).

VYron HakJIOHAa KOHBEHEPORB € TJIAJKON JICHTOM NMPUHUMAETCS HE OoJiee
18° i Bcex BUIOB TBEpPAOro TOIUIMBA. B MecTax 3arpy3ku KoHBeliepa
KPYIHOKYCKOBBIM TOIUIMBOM YT'OJI HAKJIOHA KOHBeWepa orpannuuBaercs 12 -
15° nmns  mpemoTBpamieHWsl  CKaThIBaHUS KPYMHBIX KyckoB. UYepes
HepechIMHble KopoOa TOIUIMBA 3arpykaeTcs Ha BEPXHIOIO pabOuyyi0 BETBb
JIEHTBI U TPAHCIOPTUPYETCA K MECTY pa3rpy3KH, KOTOpas MPOUCXOJIUT YEpe3
KOHIIEBbIe Oapa®aHbl MM OCYLIECTBISETCSA CIEUUAIbHBIMU Pa3rpy304HBIMU
YCTPOMCTBAMH B HEOOXOJIMMBIX MECTaX.

OCHOBHBIM 3JIEMEHTOM JICHTOYHOTO KOHBelWepa sBIsieTcs OecKoHeuHas
JeHTa, orubarouiasi JBa WJIM HECKOJbKO OapabaHOB W MOAJEp KUBaecMas
ponrkamu. CKOpOCTh ABUKEHHUS JIEHThI KOHBeepa nmpuHumaercs ot 2,0 1o
2,5 m/c. Ha puc.7 moka3aHa cxema CTallMOHApHOI'O JICHTOYHOTO KOHBelWepa,
AIIEMEHTAMH KOTOPOTO SBIISIIOTCA: KOHBEHEpHas JieHTa |, mpuBoaumasi B
JBIKEHUE TMPUBOJHBIM 0OapabaHoM 2 OT DBJEKTpoABHUrarenss 3 uepes
penykrop 4. Jlnd [OCTMXKEHUS JOCTATOYHOIO CUEIUIEHUS JIEHTBI C
OpUBOJHBIM OapabaHoM u obOecreueHus: AOMYyCTUMOro Nporuda JIEeHTHI
MEXAY MOJACPKUBAOIIMMHU POJIUKaMH 5 U 6 yCTaHABIMBAETCS HATSHKHOU
Oapaban 7 ¢ HATSHKHBIM YCTpOWCTBOM 14 ( rpy30BO€ WM BUHTOBOE).
PaGouass BeTBb KOHBEMEpPHOW JIGHThI MEXAY MNPUBOAHBIM U HATSKHBIM
OapabaHaMu MOAEP>KUBAETCS BEPXHUMHU POIMKOBBIMU OTIOPAMH 5, XOJIOCTAs
(HMDKHSISI) BETBb — HIDKHHMM POJIMKOBBIMH omopamu 6. Bce oOopynoBanue
KOHBENEpa yCTaHOBJIEHO Ha OMIOPHBIX METAJUIOKOHCTPYKIHUSX 8.

3arpy3ka KOHBEWepa MPOUCXOAUT YEpe3 OAUH WM HECKOJIBKO
3arpy304HbIX KOpoOoB 9; pasrpys3ka TpaHCHOPTUPYEMOIO TOIIMBA — 4Yepe3
pasrpy3ounyto (rojioBHyr) BOpoHKY 10. PaGouass MmoOBEpXHOCTb JICHTHI
OUHMINAETCS OT HAJIMMIIero TOIIMBa CcKpeOkom 11, mOBEpXHOCTH
OTKJIOHsrOIIero Oapabana 12 — ckpebkom 13.

Ha TemmoBbIX 3J€KTPOCTAHUMUAX NPHUMEHSIOT KOHBEHEPHBIE JIEHTHI C
OCHOBOM M3 XJIOMYaTOOYMaKHOW TKAHU WM M3 CHHTETUYECKUX MATEpHUaJOB
(HeloH, NaBcaH u T.1.). X U3roTaBIuMBalOT MHOTOCIONHBIMU. UKCIIO ClI0€B
B JIEHTaxX 3aBUCUT OT TATOBOTO YCHJIMSA, IEperaBaeMoro JieHTou. Jlus
IpeIOXpaHeHHs MPOKIAIOK OT MEXaHHMYECKHUX MOBPEXJEHUM, aOpa3uBHOTO
U3HOCA U T.J. JCHTY MOKPBIBAIOT CJIOEM pe3UHBI ( OOKIIAIKOM).

[Ipon3BOAUTENBHOCTh JIEHTOUYHBIX KOHBEHEPOB 3aBUCHUT OT ILIWPUHBI
JICHTBI, CKOPOCTU €€ ABWKEHUS, yIJla HaKJIOHA OOKOBBIX POJIMKOB U YIJia
HaKJIOHAa KOHBeuepa. J[Jig pa3rpy3KkH JICHTOUHBIX KOHBEHEPOB HCMOJb3YIOT
CTallMOHApHbIE WJIM TIEPElIBIKHBIE IUTY>KKOBbIE cOpachiBaTelld, pexe —
nepeIBIKHBIC cOpachIBaroIue bapabaHHbIE TEICKKH.
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B paiioHax ¢ HU3KMMH 3MMHUMH TEMIIEpATypaMHu JICHTOYHBIE KOHBEHUEPHI
YCTaHABIMBAIOT B 3aKPBITBIX oOTammBaeMmbix ( 10 Temneparypbl +10°C)
NOMEIICHUIX, BKJIOYas Tajeper W 3cTakaabl. BwicoTa ranepedd (dcrakanm) B
CBETY 0 BEPTUKAJIU IPUHUMAETCS HE HUXKE 2,2 M, IIUPUHA BEIOUpPAETCS UCXOS
u3 obecrnedyeHus mpoxoaa Mexy koHBeriepamu He mMeHee 1000MM u GOKOBBIX
npoxoaoB BaoJb KoHBehepoB 700 mm. Yepes kaxasie 75 — 100 M
MpeAyCMaTPUBAIOT NEPEXOIHBIE MOCTUKH Y€PE3 KOHBENEPHI.

Jlo mocTyruieHHs B MEJbHHUIIbI MAPOre€HEPATOPOB TOILJIMBO M3MEIHYAETCS B
MOJIOTKOBBIX JPOOHIIKAX 10 pa3MepoB KyCKOB He Oosiee 15 MM, a pu BBICOKO
BJIYKHOCTHU — J0 25 MM.

JlpoOnenue TOIUIMBA B  MOJIOTKOBBIX  JIPOOMJIKAX  OCYIIECTBIISETCS
MOJIOTKaMH, CBOOOJHO TOJBEUIEHHBIMA K POTOPY M BpPAIAIOIIUMHUCST C
OKpPY>KHOU CKOPOCTBIO 10 62 m/C.

YaapoM MOJOTKOB KYCKH TOIUIMBA PACKaJIbIBAIOTCS, OTOPACHIBAIOTCS HA
0TOOMHBIE OPOHEBBIC MIUTHI, PAa3pPYyLIAIOTCS MPU yAApe O HUX U U3MENIbUYal0TCs
MOJIOTKAMHM Ha OTOOMHBIX IJIMTaX U KOJOCHUKOBOU pemietke. PaznpoOneHHoe
TOIUJIMBO MTPOCHINAETCS YEPE3 OTBEPCTUS KOJIOCHUKOBOW PELIETKH.

JIist  yMEeHbILIEHUsT M3HOCAa APOOSIIUMX SJIEMEHTOB, a TAKXKe ISl CHUKEHUS
3aMa3bIBaHus JAPOOMJIOK M PAcXo/a JJIEKTPOIHEPTMU Ha JApoOJieHuE Mepes
OpOOMJIKaMU  OTCEMBAIOT  MeNKHe  (QpakuMd  4Yepe3  CTAMOHAPHYIO
KOJIOCHUKOBYIO PEIIETKY.

Jpobnenoe, a Takke MPOILIEAIIee Yepe3 PEIIETKY MEJIKOE TOTLTUBO MOCTYTAeT
Ha JICHTOYHBIM KOHBEHMEpP W IOJAETCs B TIJaBHbIA Kopmyc. /[l 3amuTel
IpOOMIOK OT TIOJIOMOK TIEpel HUMH  YCTAaHABIWBAIOT IIKUBHOW U
CaMOpAa3rpyKaroIMUNCA MOJABECHOW MAarHWTHBIE CENapaTopbl. YJIOBJIEHHBIE W3
NOTOKa YISl METaJUIMYeCKUe MPEAMEThl MO0 KOopoOaM OTBOAATCA B COOpHBIE
OyHKepa.

Bonpocwi 0ns camonposepku

1.IIpuHuun paboThl pa3rpy304HOrO YCTPOUCTBA

2.Croco0sI pa3orpena MmojiyBaroHoB

3.Tunbl BArOHOONPOKUIBIBATENCH

ABTOMATH3ALUS TOINIMBONOJAYHU. YYeT TOILIMBA U BECOBOE X031CTBO

TIC Ha TBepAOM U KUAKOM TOILINBA.

VhpapneHuss MexaHW3MaMH  TOIUIMBOINOJAYM  [IEHTPAJIM30BAHHO "
OCYILECTBIISIETCA C ABYX IIyHKTOB:

l)c HeHTpanbHOro IIMTA YNPaBIEHUS — JMCTAHLMOHHO BEIETCS ONEPATUBHOE
yOpaBiI€HUE MEXaHW3MaMM CUCTEMbl TOIUIMBOIOJAYM, HAYWMHAas OT MUTaTeen
pPa3rpy304HBIX YCTPOMCTB M MUTATENEN TOIUIMBHOIO CKJIaJa 0 KOHBEMEPOB
OYHKEpHOU Tajiepeu B TJIABHOM KOPITyCE BKIIOYUTEIHHO;
2) co mmMTa IMCTAaHLIMOHHOTO YIIPABJIEHUSI Pa3rPy30uYHOTO YCTPOMCTBA BEAETCS
yIpaBJICHHE BAarOHOOMPOKUIOBATEIEM, APOOMIBHO — (hpe3epHbIMU MalIUHAMM,
NUATATEIMU W MEXaHU3MaMU MO HAJABUTY U OTKATKE >KEJIE3HOLOPOMKHBIX
MIOJIyBaroHOB.

Ha  oneparuBHOM  maHenIW  LEHTPAIBHOTO  LIMTAa  Pa3MEIIAroTCs

MHEMOHHMYECKAs CXEMa TEXHOJIOTMYECKUX JIMHUU TOIUINBOIIOJa4YH, KIIIOYHM H
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KHOIIKM YTNPAaBJICHUsA, [EPEKIIOYaTeN, JaMIbl CHUTHAJIU3ALMH TOJIOXKECHHS
MEXaHU3MOB M YpOBHEH TOmIMBa B OyHKepax, TabJ0 TEXHOJIOTMYECKOM
CUTHAJIM3AIMU U KOHTPOJIBHO — U3MEPUTEIbHBIE TPUOOPHI.

[lepexmtouarensiMu HaOUpaAETCs TEXHOJIOTMYECKass CXeMma, MeXaHU3Mbl
KOTOpOM  JOJOKHBI ~ OBITh  NYIIEHBI. 3aTeM MPOBOAMUTCS  3aMyCK  OT
KOMaHjoanmnapara ¢ TMpeJBapUTEIbHOW TPOBEPKOM NPABWIBHOCTU BbIOOpa
MIYCKOBBIX MEXAHU3MOB MO CBETOBOW cHUrHamm3auuu. llyck MexaHW3MoB 1O
HAaOpaHHOW CXeMe BeAeTCA C IMOCJIEIHEro MO XOAy TOIUIMBAa KOHBelepa B
MOCIIEI0BATEIBHOCTH, OOPATHON JBUKECHHUIO.

3anpeTHble OJIOKMPOBKM M  TEXHOJIOTMYECKHE 3aIUThl MEXaHU3MOB
TOIJIMBOITOZA4YH MCKIIOYAIOT BOSHUKHOBEHUE 3aBAJIOB B TPAKTE, 3aIIpenias MmycK
OpU HENPaBWJIbHO HAa0paHHOM cxemMe, W O0EeCHeYrMBaIOT HEMEJICHHYIO
OCTAaHOBKY BCEX IIPEALIECTBYIOIINX MEXAHU3MOB IIPH ABAPUMHOW OCTAHOBKE
OJIHOTO, TIPU TMEperpy3Ke dJIEKTPOABUTATENs, OOpBhIBE WM MTPOOYKCOBKE
KOHBEHMEPHOM JICHTHI U T.I.

Kpome OJ10KMpOBOK M 3alllUT B TPakTe TOIJIMBOMOJAYU MPEAYyCMATPUBACTCS
aBTOMATHU3aLMS CJIEAYIOIINX TEXHOJIOTHYECKUX MPOLECCOB U ONEPALIMIA:
1)3arpy3ka OyHKEpOB NapOreHEpaTopoB COpACHIBAIOIIMMU  YCTPOUCTBAMHU
KOHBEMEpOB MO CUTHajaM OT JaTYMKOB YPOBHSI TOIUIMBA B OYHKEpPaX;

2) ocTaHOBKAa MEXaHHU3MOB TOCJIE MPEKPALIECHUS MTOAUX U MTOJTHON pa3rpy3Ku OT
TOIJINBA;

3)BKJIIOYEHUE  YCTPOWCTB i1 yAAJEHHUS W3 TOILNIMBA  I[MOCTOPOHHUX
METAIIINYECKUX MPEIMETOB 110 CUTHAJIAM METAJUIOUCKATEIIEH;

4)ycTpaHeHue 3aBajiOB TOIUIMBA B TEUKAaX M KOpoOax BUOpaTopaMu, KOTOpHIE
BKJIFOYAIOTCSL OT YCTPOMCTBA, (PUKCUPYIOILIEro CKOIIeHue TormBa. Eciu 3aBan
HE JIMKBUJOUpPYETCS, TO BHOpaTOp aBTOMATHYECKU  OTKIIOYAeTCs U
OCTaHABIIMBAETCA MEXAHU3M, MMOJAIOIINI TOIUIUBO B TEUKY.

OcHOBHOIl ~ 00bEM  TEXHOJOTMYECKOTO  KOHTPOJIS, aBTOMATHYECKOTO
pEeryJIMpOBaHUs, YIPABICHUS W CUTHAIM3ALMM COCPEJOTOYEH Ha IIUTaX
YIPaBJIEHUS] Ma3yTOHACOCHOW U Ma3yTOCIIUBA.

[Ilutr ympaBiieHMss Ma3yTOHACOCHOM  pacmoyiaraercss B OTIAEIbHOM
MOMEIIEHUH B 3JaHUM Ma3zyTOHAacocHOM. C 3TOro mmTa OCYLIECTBIISIIOTCS
KOHTPOJIb M YIPABJICHUE MEXaHW3MaMHM, pPEryJHUPYIOIIEH H 3allOpHOU
apMarypod Ma3yTOHAaCOCHOM. KOHTpOJIb TEXHOJIOTMYECKUX MapaMeTPOB
OCYIIIECTBIISIETCA MpUOOpaMu, pacnoioKeHHbIMU Ha naHessix Y M.

B caywae wHapymeHus HOpManbHOM paboOThl Ma3yTOHAaCOCHOM Ha
HEHTPaJbHBIA LIUT YIPaBJICHUS DSJICKTPOCTAHIMHM TMOJAeTCsl OOOOIICHHBIN
curHan «HeucmpaBHOCTH  Ma3yTOHAcOCHOI», pacmmdpoBKa  KOTOPOTO
ocymiectpisiercs Ha [IITYM.

[IluT ynpaBineHUs CIMBOM pPAa3MEIIAETCS B OTACJIBHOM ITOMEIICHHH Ha
TEPPUTOPHUH PUEMHO — CIIMBHOTO YCTPOKCTBA.

Ha sTtom mmte pasmeniatorcs npuOOpbl yKazaTeled MOJIOKEHUS YPOBHS B
MPUEMHBIX €MKOCTSX, TyOIupyroiue npuOopbl KOHTPOJIS YPOBHSI B OCHOBHBIX
pe3epByapax Ma3yTOXpaHWIUIIA, & TAKXKE anmnapaTsl YIPaBICHUS MEXaHU3MaMU

Y ApMaTypOW CIMBHOI'O XO3SMCTBA.
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MuHepaJoru4ecKui coOCTaB U XapaKTEePUCTUKA 30JIbI U IJIAKA

XUMUYECKU M MuHepaabHO-(Ga30BbIil  cocTaB 301 W muakoB TOC, ux
CTPOEHUE M CBOMCTBA 3aBUCAT OT COCTABA MUHEPAJIbHOM YAaCTH TOILUIMBA, OT
pexuMa €ro CXUTraHusi M TEIIOTBOPHOM CIOCOOHOCTH, OT crocoda
yJIaBJIMBaHUS U yJaJI€HUs 30716l U IJIaKa, OT MECTa UX 0TOOpa.

['aBHBIE COCTABIIAIONIME 30JI0ILIAKOBBIX MaTepuanoB — 3To okcuiasl Si0O,,
Al,O,, Fe,0,, CaO, MgO. HeOonpmas 078 NPUXOAUTCA HA CYIb(aThl
CaSO,, MgSO,, FeSO,; B eme MEHbIIMX KOJWYECTBAX MPUCYTCTBYIOT
docdatsl, okcuapl mienounbix MetawioB K,O u Na,O. B 3omomnuiakoBbix
MaTepuangax MOTYT cojAepKaTbcs OuoreHHbie ( ¢TOp, MapraHen, KoOambT,
CBUHEII, MeJIb U Jp.) 1 TOKCUYECKHE MUKPO3JIeMEHTHI ( O0p, BaHAMil, MBIIIbSIK,
oepwuii u 1p.). OcoOyro posib B GOPMUPOBAHUU CBOMCTB 30JIbI UTPAIOT TUIIC
CaSO, *2H, O, xaneiiur CaCO; 1 I0JOMHT, a TAKKe MPOAYKThI X YaCTUYHOTO

TEPMHUYECKOTO Pa3JIOKEHUSI — aHTHAPUI M CBOOOIHBIN OKCHJ Kanblins. B 30max
BCEX TUIIOB COepkKaTcs cynb(aTsl U KapOOHATHI KaTbIIHSL.

N3 HOBOOOpa30BaHHBIX MHHEPAJOB CIEAYeT OTMETUTh TaK Ha3bIBA€MbIE
KIIMHKEPHbIE MUHEpaldbl - CHJUKAThl, QIIOMUHATHI (EPPUTHl KaIBIHSI
pa3aMYHOM  OCHOBHOCTH,  ONPEIENSAIONIMEe  CHOCOOHOCTh  HAMBIBAEMBIX
30JIOIJIAKOBBIX ~MAaTepUAJIOB HAa THUAPO30JIOOTBAI K CaMOMIPOU3BOJILHOMN
HEMEHTAIIHH.

[IpakTH4eckn BO BCEX 30JIaX COAEPIKATCSA OPraHMYECKHWE BKIIOYCHHS
(Hemokor) B BHUJE KOKCa MU TOJYKOKca - B (opMme OO CaMOCTOSTEIbHBIX
YaCTHUIl, THOO BKIFOYCHHUN B KPYITHBIE (paKIUu 3076l B 3aBUCHMOCTH OT TUTa
TOTIOYHON KaMmephlI ( ¢ TBEPABIM WJIH JKUIKUM MUTAKOYAATICHUEM) TIPH CKUTAHUU
TOITMBA OOPa3ylTCsS JBE PAa3HOBUIHOCTH IIJIaKa — TBEPAbIA W KuUAKUK. [Ipu
KUJKOM IIIJIAKOYJAJICHUH TPAKTUYECKH BCE IUIAKU MPEACTaBISIOT COOO0M
CTEKJIO, TP TBEPJOM LIUTAKOYAAJIIEHUU B OCHOBHOM CTEKJIO, U KpUCTAITHYEeCKast
4acTh ATHX IIJAKOB 00pa30BaHa NPEUMYILECTBEHHO KBapleM, MarHETUTOM,
TeMaTUTOM, MYJUTUTOM.

CornacHo kiacCH(pHUKalMU 30Jla M IUIAK pa3felieHbl Ha TPU OCHOBHbBIE
rpynmbel. K mepBoi rpymnime OTHECEHBI 30JI0IIIAKOBBIE MaTepUaibl CIAHIECB U
KaHCKO — QauUMHCKOTO yrias. OTa Tpynmna XapakTepusyercs OoJbIIuM
collepskaHueM OOIIero MW CBOOOAHOTO KajbI[Us, MAaccoBas KOHIICHTpAIlUs
KoTOporo mMoxer gocturatb 60%. 3o5a U 1IJIaK YKa3aHHBIX TOIUIMB O0JaJar0T
CBOMCTBOM CaMOCTOSITEIPHOTO TBEPACHHS, WX MOXKHO NMPUMEHSThH B KaueCTBE
BSDKYIIETO MPU BO3BEACHUU 1aMO 30JI00TBAJIOB M M3TOTOBJICHUH CTPOUTEIBHBIX
U3JITUIA TPEUMYIIIECTBEHHO METOJIOM aBTOKJIAaBHOTO TBEPACHHUSL.

Ko Bropoii rpymnme mpuHAANeKAT — 30JIOIIJIAKOBBIE  MaTEpPHAIIbI
4eNsIOMHCKOTO0, a3eCKOr0, PAMYUXUHCKOTO, TICYOPCKOTO0 M HEKOTOPBIX APYTUX
yrae. OTiauuuTenbHass yepTa 3TOW Tpymdmbl — 00IIee CoAaep>KaHUE OKCHIIOB
Kasblusl coctaBisieT 5 — 20%, a conaepkaHue cBOOOJHOTO OKCHJA KajbIUsl HE
npeBbimaeT 2%. OCHOBHOE HampaBi€HUE MCIOJB30BAHUS 30JIOIUIAKOBBIX
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MaTepUaJioB ATOM TPyHIbl — MIPOU3BOJACTBO H3ACHMM. TBEpACIOIUX IpH
TEIJIOBOM 00pabOTKe C aKTUBU3ATOPAMH.

K Tpetbeil rpynmne oTHECEHBI 30JIOILIAKOBBIE MaTepuaibl dKMOACTY3CKOTO,
KY3HEIIKOTO, JIOHEIKOIro, MOJAMOCKOBHOTO yried. s 307l W ILI1aka 3TOM
IPYIIIBI XapaKTEPHO BBICOKOE cojiepkaHue KUciabix okcuaoB (SiO, u Al,O,) u

HU3KOE COAEpPKAHME OKCHAOB KalblMs. MakKCUMalbHOE COJEp KaHHE
CBOOOJHOTO OKCHJa KaJbLiUsi, KOTOPBIH SBISETCS AKTUBU3AaTOPOM IIpoliecca
TBEpAEHUS, HE npeBblIaeT 1%, a B HEKOTOPBIX 30JI0LUIAKOBBIX MaTepuajax ero
MOKET He OBbITh COBCEM. 30JIy M LUIAK 3TON TPYIIBI MOXHO MCIOJIb30BaTh B
JIOPOKHOM CTPOMTEINILCTBE, IIPU MPOU3BOICTBE KUPIHUYA U 30JbHOTO TPABHUS.

Bonpocwi 0ns camonposepku
1.HazoBuTe xumMmuueckuii 1 (a30BO-MUHEPATIOTMUECKUI COCTAB 30JIbI U IIIJIaKa
2.Packaxxute 0 Ki1acCU(PUKALUU 30JIbI 10 XUMUYECKOMY COCTaBY.

3ogonuiakoyaanaenue na TIC

Cucrema ypaneHuss M CKIAQAUPOBAHMS 30JIbI U IIJIAKA COBPEMEHHBIX
KPYIHBIX 3JEKTPUUYECKUX CTAHLUMI, Ha3bIBa€Mas 30JI0y1aJIEHUEM, TPEACTABIISIET
co0O0I CNOXKHBIM KOMIUIEKC, BKJIIOYAIOIIMK CHenuaibHOoe 000pyAOBaHHE U
YCTPOMCTBA, a TaKK€ MHOTOYMCIICHHbIE WH)XEHEpHbIE coopyxeHus. Ee
Ha3HAYECHUEM SBJISIETCS YHAJICHHE IIaka, oOpa3yrolerocss B TONKaX, U 30JIbl,
YJIOBJIEHHOHN 30JI0YJIOBUTEIISIMU NApOr€HEPATOPOB, TPAHCIOPT MX 3a IMPEAEIIbI
TEPPUTOPHUH JIEKTPOCTAHIMH, YACTO HA 3HAUMTENIbHOE paccTosgHue ( 10 10 kM 1
OO0JIbIIIE), M OpraHU3aLMS UX CKIIAJUPOBAHUS Ha 30JI0IUIAKOOTBANAX.

PaznuuaroT creayroniye OCHOBHBIE CUCTEMBI THAPO30JI0YAATCHHUS:

1) coBMECTHBI THUAPOTPAHCHIOPT MUIaKa M 30Jbl (LIUIAKO30JI0BOM
MYJIbIIBI) LIEHTPOOEKHBIMU (OarepHBIMH) HaCOCAMH, IKEKTOPHBIMHU
rujapoanmnaparaMu MockajibkoBa, 10 CAMOTEYHBIM KaHaJaM;

2) pa3ienbHbIl  TUAPOTPAHCIOPT, KOI/AA  IUIAKOBYIO  MYJIBILY
TPAaHCHOPTUPYIOT OarepHbIMM HAacoCaMU  WJIM 3KEKTOPHBIMHU
rUApoanmapaTaMi, a 30JI0BYI0 TMyJIblly — I[EHTPOOEKHBIMU
(1IJ1aMOBBIMM) HAacOCaMH, JIMOO U NUIAK U 301y TPAHCHOPTUPYIOT
10 OT/ICJIbHBIM CAMOTEYHBIM KaHAJIaM.

['uapoTpancmopT 307b M I[UIAKAa O CAMOTEYHBIM KaHajaM WId TpyOam
SIBJISICTCSL HanboJiee MPOCTHIM, HAEKHBIM U 3KOHOMUYHBIM, HO €r0 BO3MOKHO
OCYILIECTBJIATh JIMIIb B CPABHUTEIBHO PpEIKUX CiydyasX, KOIJa HUMeEeTcs
OJlaronpuATHBIA MPOPUIHL MECTHOCTH M 30JIOLLIAKOOTBAJN pacrojaraercia Ha
3HAUYUTENHHO 00Jee HU3KOM YPOBHE, YEM TJIABHOE 3/IaHUE AJIEKTPOCTAHIIMH.
PaznenbHOE ynaneHue u CKIaAUPOBAHKE 30J1bI U IIJIaKa TPUMEHSIOT:
- TIPY HaJUYMM OJIArONPUSITHBIX MECTHBIX YCIIOBUM, KOrjna Oosee 3KOHOMUYHA
nojaya IUlaka Ha UMEIOIIUKCA BOJIM3M 3JIEKTPOCTAHIMU OTBAJl, a 30JbI — B
OTBaJI, PaCOJIOKEHHBIN Ha 0oJiee JaJIeKOM PACCTOSTHUY;
- IPY HAJIMYUHU COOTBETCTBYIOIIUX TPEOOBAHUM MCIONIB30BAHUS 1IJIAKA M 30JIbI
JUISL Pa3NIMYHBIX 1I€JIeH, KOT/la CMEIIEHUE UX HEIOMYCTUMO.
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- Hawubomee yHHMBepcasibHOW W  SKOHOMHUYHOW  SBISIETCS  CHCTEMa
TUIPO30JI0yAaJIeHUs ¢ OarepHbIMU HACOCAMU, TPAHCIIOPTUPYIOITUMHU COBMECTHO
30JI0BYIO U IIIJIAKOBYIO ITYJIBITY.

BcenencrBue 601100 pacxoja BoJbl B CUCTEMAX TUIAPO30J0YJATCHUS — JI0
HECKOJBKMX ThICSY KyOMYECKMX METPOB B 4Yac, a TaKXe MOBBIIICHHbIX
TpeOOBAHMI K YUCTOTE BOJI, COPACHIBAEMBIX B BOJOEMBI OOIIETO MOJIb30BAHUS,
CHUCTEMBI  THUAPO30JIOYNAIICHUS  OCYWIECTBISIIOT C  3aMKHYTOM  CXEMOW
BOJIOCHAOKEHUS, KOTJa IMMOBTOPHO MCIOJB3YeTCS BOJid, OCBETJIICHHAs B
OTCTOMHMKE 30JI0IIAKO0TBAIA.

B HekoTOphIX  CilyyasgxX OCYIIECTBISIOT THUIPOIMHEBMATHYECKYH) CHCTEMY
30JIOYAAJIEHUS, KOTOPAasi OTJIMYAETCS OT YMCTO THUAPABIMYECKOW TEM, YTO IS
M0/Ta4YM ITUTAKO30JIOBOM MYJIBITBI HAa 30JI00TBAJ UCIIONB3YETCS IPIUPT.

[na camocmosmenvHo2o uzyyenus
1) Cxembl rUAPO30JI0YAATICHUS SIEKTPOCTAHIINH.

Bonpocwt ona camonposepku
1) Hasznauenue 3omnomuakoynaienus Ha TOC
2) Mertozsbl 30J101LIaKOY IalICHUS
OobopynoBaHne cucTeM 30J10ULJIAKOYIAJEHUSA

N3 cxem ruapo30J0yJajieHus CIeNAyeT, YTO OCHOBHBIMHM MX 3JIEMEHTAMU
SIBJISIFOTCSI: YCTPOMCTBA JUIsl yAQJICHUS LIJIaKa W 30Jibl U3 MaporeHepaTopa,
[IUTAKO30JI0BbIE KaHaldbl BHYTPU MApPOTCHEPATOPHOIO MOMEIICHUsT st
O€3HAlOpHOTO  TpaHCIOpTa,  OarepHble W  IUIAMOBBIE  HACOCHI,
IIUTAKOJIPOOUITKHA, KEKTOPHBIC THApOAnmapaTsl, HACOChI CMBIBHOW U
MKEKTUPYIOIIEH BOABl M IMYJBIONPOBOABI JUIsi HAMOPHOIO TPaHCIOPTa
TUAPO30J0LIIAKOBOM CMECH 10 30JI0LIAKOOTBAIA.

Jns  ypaneHwss 1Ulaka M3 TOMOK — MaporeHepaTopoB  OOJBIION
NapONPOU3BOJUTENBHOCTH, 00PA3YIOIIETOCs KaK B )KUIKOM, TaK U B TBEPAOM
COCTOSIHUH, CIIy>)KaT ~MEXaHM3WPOBAaHHbIE YCTPOMCTBA HENPEPBIBHOTO
JNEUCTBUSA — co CKpPEOKOBBIM TPaHCIIOPTEPOM WJIn co
IIHEKOBBIMTPAHCIIOPTEPOM.

s camocmosmenvHo2o uzyyenus
1) IllnakoBbie U 30J0BbI€ KaHAJBI.

2) Konctpykuus v mpuHUIui paboTsl Tuapoannnapara MockalbKoBa.
Bonpocwl ona camonpoeepku
1) Tunel HACOCOB HCHOJB3YIONIUXCS B CHUCTEME 30JIONUIAKOYAAICHUS,
Ha3HAYEHUE U MIPUHLINMN I€UCTBUS.
2) YcTpoHCTBO U MPUHIIMI ACHCTBHS 3pIU(PTHON YCTAaHOBKU
3) Tunsl NUIAKOAPOOUITIOK
4) Ha3naueHue HaCOCHOW CTAHIIUU OCBETJICHHOW BO/IBI.
3o100TBAJIBI

30J1011JTAKOOTBAIBI TIPEICTABIISIOT COOOM CIOKHOE THAPOTEXHUYECKOE
COOpPYKEHHE, COCTOSIIEE U3 E€MKOCTH JJISI OCAXACHHUS 30JIbl M IUIAKa U3
MyJIbIIbI, OCBETIUTENBHOTO OacceiiHa, r/ie BoJa OTCTauBaETCsl, U IPEHAXKHBIX

YCTpOﬁCTB JJIs1 BBIITYCKa OCBETJICHHOU BOJBI. Emkoctn JJIs1 OCAXKACHUS 30J1bI
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W IIJaka W JJIs OCBETJICHHS BOJBI MOTYT OBITh OOBEIWHEHBI WU WX
pa3zensoT JaMOaMH.

JIJIst 30JI01TUTAaK00TBAJIa OTBOMST ILIOINIAIN, KaK MPaBUJIO, MaJIOTIPUTOTHBIS
JUIS CEJILCKOT0 XO35MCTBA.

B mnactosimee Bpems Ha TOC npUMEHSIOTCS OOOPOTHBIE CHCTEMBI
THIPO30JIOyIaJICHHUs, B KOTOPBIX OCBETJICHHAas Ha 30JI0ILIAKOOTBAJIC
BOJa BO3BpaIaercs IS IOBTOPHOTO HMCHOJb30BaHUSA. C 3TOM IEJIbIO
COOPYXKAIOT JAPEHUPYEMbIC 30JI0NIIAKOOTBAIBI, B OCHOBAHWU KOTOPBIX TIO
BCEU TEPPUTOPUHU OTBaAja 3aKJIAJBIBACTCS CHCTEMa JApeHaxHbIX TpyO. [lpm
TAaKUX OTBajJaxXx OTIagaeT HeoOXOOUMOCT, B JaM0ax, a KayecTBO
OCBETJICHHOW BOJIBI BBIIIIE, YEM ITOCJIE OTCTOMHOTO Mpy/a.

Bonpocwl ona camonpogepku
1) KakoBbl MeTOIMYECKHE PEKOMEHIAIUHU 10 CO3/IaHUIO 30J100TBAJIOB.
2) Tumbl 30100TBAJIOB, UX CXEMBI.
Cnoco0bl CHUKEHNSI BPETHOT0 BO3/1€MCTBUA HA OKPY/KAIOIIYIO Cpeay.
KoncepBanus 30/100TBaJIA.

JInst 3JIEKTPOCTAaHUMM, CKUTAOIMMX TBEPAOE TOIUIMBO, XAPAKTEPHBIM
ABJISIETCA HAJWYUE 3HAYUTEIBHBIX IUIONIAAECH 3€MJIM, 3aHATBIX MOJ
30JI0UTAKOOTBAJIBI.

N3 — 3a mbuleHUS 30J00TBAJOB 3arpsi3HSETCS OKpyKarolas cpena

MPUJIETalOMX PailOHOB, YTO OTPUIIATEIBHO BIMSET Ha 3J0POBbE JIOJIEH, a

TAKK€ Ha MPOAYKTUBHOCTD CEIbCKOXO3SMUCTBEHHBIX YTOAUM.

OpHoii m3 HamboJiee CEPhE3HBIX MU CIIOKHBIX MPOOJEM SBISICTCS 3aIlUTa

MOA3EMHBIX U TIOBEPXHOCTHBIX BOJ OT 3arps3HEHUS TOKCUYHBIMHU

XUMHUYECKUMH DBJIEMEHTAMU M HUX COCIMHEHUSIMH, COACPXKAIIUMUCA B

000POTHBIX U (PUIIBTPAITMOHHBIX BOJAX 30J00TBAJIOB.

CriocoObl CHUKEHUSI BPEAHOTO BO3ACHCTBUS HA OKPYIKAIOIILYIO CPEAY:

- HCTIOJIb30BaHNE HAOMIOAATENbHBIX CKBAKUH,

- DKpaHUPOBAHUE JI0’)KAa OTBAJIOB,

- IPOBEACHUE PEKYIbTUBAIIMH (KOHCEPBALIMH) 30JI00TBAJIOB.

Bonpocwi 0ns camonposepku

1)B dyeM nposiBisieTcst BAUSHUE 30JI01IJIAKO0TBATIOB Ha OKPYKAIOIIYIO Cpey

2)Cnioco0bl CHIKEHHSI BPETHOTO BO3/ICHCTBHS HA OKPYXKAIOIIYIO CPEy

3)Kak 3amuTUTh NMOA3EMHBIE M MOBEPXHOCTHBIE BOJBI OT 3arps3HEHUS U

BIIMSIHUS 30JI00TBAJIOB.

Hcnonb30BaHue 3010LIAKOBBIX MATEPHAJIOB B HAPOJHOM XO035IliCTBe.

3ojla ¥ IUIAK MOTYT MIMPOKO HKCIOJIb30BATHCS TMPU MPOU3BOJICTBE

CTPOUTENBHBIX MAaTepHaJOB, IIEMEHTa, B JIOPOKHOM CTPOUTEILCTBE, B

CEJIbCKOM XO3SIUCTBE U T.J.
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3. IPAKTUYECKUE 3AHATUA

[IpakTuueckue 3aHATHS MpeaycMaTpUBAIOT pEIIEHUWE 3aJad M0 TeMaM
TucHUIUIMHBL. OCHOBHBIE pacdeTHbe (OPMYIIbl, HEOOXOIUMBIE [JIsl PELICHUs
3amady, 3amauu  (C  OTBETaMM), MPUMEPHI PEHIeHUS TUIOBBIX 3ajlady U
HEO0OXOIMMBIN CIIPABOYHBIA MaTepuall IPUBEICHBI B [4].

B Hauane npakTUYECKOTO 3aHATHS CJIEAYEeT BCIOMHUTh HEOOXOIUMBIE NSt
pelieHus 3a7ad TeopeTuueckue cBeneHus (pabora c¢ ayautopueit). [lanee
pa30uparoTCs HECKOJIBKO (TPH, YETHIPE — B 3aBUCUMOCTH OT 00hEeMa) THIOBBIX
3agau. [lpuBomutcs (ecnu 3TO HEOOXOAMMO) alTOPUTM PEIICHHUS TUIOBBIX
3agau. Pa3Ouparorcs mpuMmepsl TUMOBBIX OIMOOK. Jlamee nns pemieHus
npejiaratotTcs 0osee CIOXKHbIE 3aAaud (OJHA, JIBE), TPEOyIolue KpeaTUuBHOIO
MOJIX0/1a.

[ToBepouHbIil pacueT 1 BHIOOP CTAlIMOHAPHBIX MOJI0TpeBaTesiel Mas3yTa.

AJNTOPUTM NOBEPOYHOTO pacyeTa nojorpesareneit mazyra tuna [IM.

HcxonHbIMU NaHHBIMU IS TOBEPOYHOIO pacuera SBISIOTCS: Mapka
MasyTa, pacxol MasyTa G,, M’/C; HauyalbHas TeMIeparypa MasyTa f, ,

HOMMHAJIbHAs KOHEYHAasl TemIepaTypa MmasyTa f,,, JaBJICHHE TPEIOIIero mapa
p.,,, Ila; TemnepaTypa meperperoro mapa t¢,, yHAelbHas TEIIOEMKOCTb

n

neperperoro mapa c,,, Jbx/(kr K); Temmeparypa HachIIIEHHOrO mapa t

0
Matepuan TpyO; reoMeTpUYecKrue XapaKTepUCTUKH armapara: 4uciio TpyO n;
YHCIIO XO0B TPYOHOTO MPOCTPAHCTBA Z;; AnuHa TpyO L, M; HapyXHBIN TuameTp
TpyO dy, M; BHYTpeHHUU auametrp TpyO, dg;, M; IJIOUIaAb MMOBEPXHOCTHU
TerooOMena F, M’  Temmopu3MyecKHe XapaKTePHCTHKH  KOHJICHCATa!
IIOTHOCTh p,, KI/M’; KMHEMAaTH4ecKas BA3KOCTb v, M°/C; yJelbHas TeIoTa
napooOpazoBaunus r, , JK/KT.

1.3amaemcs B mepBoM NpUOTMKEHUU KOHEYHOM Temmeparypou maszyra t,,,,
MPUHUMAs. €€  OTJIMYHOW OT HOMHHAJIBHOW HAa HEKOTOPOE NIPOU3BOJIBHOE
3Ha4YEHHE.

Bribop onTuManbHOro 3HAYEHHs MEPBOTO NPUOIMKEHUs t,, s BCex
Mapok nojorpesareneit [IM pekomenayercs mpou3BOAUTH MO hopmyie

(tZM)O: a +bPzp +CGM+dt1M b

rae 3HadeHus koddduuneHTos a, b, ¢ u d npuseneHs! B Tabnuie 1.
Tabnuna 1.3Hauenus kod3hPUIMEHTOB Jid BhIOOpAa B MEPBOM MPHOIMKEHUU
KOHEYHOU TeMIlepaTypbl Ma3yTa t,,, IpH MOBEPOYHOM pacueTe MoAorpeBaTeneii

Mazyta tumna [IM.

Tun (Mapka) Ma3zyTomnoiorpeBatTess a b C d
[IM —40- 15 142,7 | 6,7 -9000 0,38
IIM — 40 - 30 142,7 | 6,7 -4500 0,38
I[IM — 10 — 60 108,9 | 35 -1750 0,38
I[IM - 10 - 120 131,5 | 25 -1125 10,35
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Pexomennyemas opmyna 1mo CTpykType aHajoruyHa gopmyliiaMm s pacuera
TEMJIOPU3NYECKUX XAPAKTEPUCTUK Ma3zyTa M O0OecHeuMBaeT CXOAMMOCTb B
MIEPBOU — TPETHEN MHTEPALIUAX.
2.0npenensem TemIOGU3NIECKUE XAPAKTEPUCTHKI MA3YTaA A, ,C, Py Vy» Mty
Tennodusndyeckne XapakKTepUCTUKA Ma3yTa PACCUUTHIBAIOTCS MPU CPETHEH
TEeMIIepaType ero B MoJorpeBaTese

tw = 0.5t +1,,),
roet,, ,t,, - HAaYaJbHas U KOHEYHAs] (HOMUHAJIbHAS ) TEMIIEpaTypbl Ma3yTa
Ha BXO/JI€ B MMOJOTPEBATENb U BHIXOJIE€ U3 HETO.
Jlnst onipenenenust TemIO(QU3NIECKUX XapaKTePUCTUK Ma3yTa B 3aBUCUMOCTH
OT TeMIIEPATyPbl PEKOMEHAYIOTCS CIICTYIONTUe (hOPMYIIBI:
JUIS IIOTHOCTH, KI/M°,
£, =[0.881—0.00304(f — 68)]*10°;
TUTSL YAETBHOM TertoeMKOCTH, KJk/(kr*K),
¢, =1.7364+0.00251¢;
TUTs yAenbHOU TeronpoBoaHoctu, BT/(M*K),
A, =0.158 -0.0002093(¢ - 20) ;
JUTSI KHHEMAaTU4YECKOU BSI3KOCTH, M~ /C,
v, ={exp,, (exp,[9.8555 —3.7451g(t + 273)]) — 0.8} *10°°.
3.Haxoaum Termmonpon3BOAUTEILHOCTh TOOTPEBATEIS
OQu =Gyc,, Pyuty —ty)
4.3anaeMcsa 3HAUEHUSIMU TEMIIEPaTYpHOTO Hamopa map — CTeHKa Af U
koa(dduiimeHTa moTepp TEIJIOTHl B OKpYXaloulyr cpeay 7,. B mepBom
npUOIMKEHUU ISl BHYTPEHHEro WTEpallMOHHOTO mporecca (At,), ciemyer
BBIOMpATH U3 nuana3ona 3HadeHui 0-2°C.
5. OnpegensieM pacxo/i FPeroNiero napa mno popmyse
Gy =0y /(r*n,),
rae 7, -KodhQHUIMEHT NOoTeph TEIJIOTHl B OKPYKAMIIYIO CPEIy.
[Tpunumaemsiii 77, ~0,96 — 0,98.
6. Haxogum cpeanuii Ko3QPUIMEHT TEMIOOTAAYA CO CTOPOHBI
KOHJICHCUPYIOIIETO mapa 1o ¢hopmyiie

an =2,02eA 3 p Ln/(u,G,, ,

I7€ & - MOMPAaBOYHBIN KOA()(PUIMEHT HA YucIo TPyO B TOPU3OHTAIBHOM
nmydke; ecnu n<100 (n — gucio tpyo), To £=0,7, a ecnmu n Y100, To £=0,6; L —
JIuHA TpYO;

7. OnpenensieM 3HaYCHHE TEMIIEPATYPbl CTEHKU TPYOBI CO CTOPOHBI Ma3zyTa

tor, IO OpMYJIE
tery =tep —Qn AL (Ser [ Aer),

TZi€ S, - TOJNIUHA CTEHKH TPYO;
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A¢p - TEIUIOMPOBOIHOCTh MaTepHalia CTeHKH TpyO;

tery =(t; —At) - TeMmIeparypa CTEHKM TpyObl CO  CTOPOHBI
KOHJICHCUPYIOLLETO 11apa;
At, =t, —t.;, - YaCTHBIA TEMIIEPATYPHBIN HAIIOP NIAp — CTEHKA.

8. PaccuuthiBaeM cpegHuil KOA3(QPUIIMEHT TEIUIOOTAAUYM CO CTOPOHBI
MasyTa

-4 d
aw =22 162(Re,, Pr, 2L (Ay004(1 4 0,015Gr7),
dyy L Her

TAC f, , Moy - JAHAMUYECKHE BSI3KOCTH Ma3yTa MpH TeMIleparypax fu W
Z‘CTZ 9
yucio PeiiHonbaca s Masyra:

w..d
Re,, =%, 3]1€Ch
M
4G, z,

W, = - CpEeIHsIsl CKOPOCTh TEUEHHS Ma3zyTa B TJIAJKUX TpyOax ( n- YUCIO
BH

TpYO; z, - YUCIIO XOJI0B MEKTPYOHOTO MPOCTPAHCTBA);
d,, - BHYTPEHHUH nuamerp Tpyo;
yucyo pantis ans masyra:

yucino ['pacroda s mazyra:

d,, B, At
Gr, = gBH—/jMZ;
VM
371ECh g — YCKOPEHHE CBOOOIHOTO IaICHHS;

B, - K03hULHeHT 00BEMHOT0 PACIIUPEHUS Ma3yTa

B, = Piv ~ Pau
M >
Port (Erss —tiyr)

Py U p,,, - IIOTHOCTH Ma3yTa MPU TEMIIEPATYPAX ,,,, L,,, -

At, =t., —tu - PA3HOCTb MEXAY TEMIEPATypOill CTEHKU /., CO CTOPOHBI

MazyTa M CpEeIHEW TeMIepaTypoil Ma3yTa B IMOJOTpEBaTele WM YaCTHBIN
TEMIIEPATyPHBII HAMIOP CTEHKA — Ma3yT.
9. Onpenensem KkodhPUIMEHT TeTUIONIepeIaun
1 .
1 N Ocr N 1’
aM /ICT

10. YTouHsieM TeMIiepaTypHBIi HaNop nap — CTEHKa

k=

an

Atl/ = kA;,wz/C_ZH

11. OnpenensieM MNOrpelmIHOCTh pacyeTa MO BHYTPEHHEW WTEpaluu I0
dbopmye
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At, — At
A1
Ecmn £ ,<0.03+0.05 , TO pacuer NPOAOJDKAECTCA JaJbIIE; €CIIH
£)0.03-0.05, TO Af, TIPHCBAaWBaeTCS 3HAUYCHHE Af, M pacyeT IOBTOPSETCS,
HAYMHAS C ONPENCTICHU ¢, .

g =

]

Takum o00pa3om, TMpUBEIEHHAas METOJUKA COCTAaBJISIET BHYTPEHHIOIO
UTEPALMOHHYIO MPOLEAYPY NOBEPOUYHOr0 pacuera MoAorpeBarelis Ma3yTa TUla
[IM.

12. lanee coBepiaeTcs Mepexo]l K OCHOBHON BHEIIHEW WTEpPALMOHHOMW
MpoLEAYypE pacyeTa.

Haxoauwm miomaas moBepXHOCTH TEIII000MEHa, M >

F,=1250, (At ,,, *k),

rae 1,25 — xod3puiMeHT, yIUTHIBAIONIUN 3arps3HEHUE IMMOBEPXHOCTH
TEI1000MeHa.

13. BeruuciiieM NOrpeHoCcTh pacyeTa:

F-F,
&p = [T] .
Ecmu £,(0.03+0.05, TO pacyeT MOXXHO CUMTATh 3aKOHUYEHHBIM. Eciam xe

5TO YCIIOBHE HE BBINOJHAETCA, TO B Cilydae F,)F TeMmueparypa t,,
YMEHBIIAETCSl Ha 3HAUYEHHME 1Iara WTEpalMOHHOW MpOUEayphl 4, © HA0OOPOT,
ecnmu F(F,TO t,, yBEIMYMBAECTCA HA 3HaYeHue . Jlnsa momorpesarenei
Ma3zyTta tTuna [IM miar BHEIIHEro UTePallMOHHOTO Mpoliecca /4, MO BHIYUCICHUIO
t,,, uF pekomenmyercs BbIOMpaTh B quamnaszone 1 - 2° C,

3.1. CamocTosiTeibHasi padoTa CTYJIEHTOB
CamocrosiTenbHas paboTa MpeaycMaTpUBAET MOATOTOBKY K JIEKIIMOHHBIM
U TIPAKTUYECKUM 3aHSITHUSIM.

3.2. IlepeyeHb NPOMEKYTOYHBIX (JOPM KOHTPOJIA 3HAHUIA.

K mpomexyTounbiM popMaM KOHTPOJIS 3HAHUA OTHOCSATCS OJUII-OMPOC Ha
JEKIUSAX U KOHTPOJIbHBIE paboThl. Huke mpeacTaBiieHbl coaepKaHUs
KOHTPOJIBHBIX PabOT MO U3y4aeMbIM TEMaM.

3aganus Qi TeKyleil NpoBepKH 3HAHUI

Kontpoarnas padota Ne 1
«IToBepouHbIl pacuer nogorpesarene masyra tuna [1IM»
HMcxoaHpIMU JaHHBIMU Uil TOBEPOYHOIO pacyera SBJISIIOTCS: Mapka
MasyTa, pacxol MasyTa G,, M’/C; HadalbHas TeMIeparypa MasyTa f, ,
HOMUHAJIbHAs KOHEYHas TemIeparypa MasyTa f,,, JABJICHHME TI'PEIOLIEro Iapa

p,, Ila; Temmneparypa IeperpeTtoro mapa t¢,, yZA€lbHas TEMIOEMKOCTb

n
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neperperoro mapa c,,, Jbx/(kr K); Temmeparypa HachIIIEHHOrO mapa t

0
MaTepuan TpyO; reOMEeTpUUYECKHE XapaKTepUCTHKHU armapaTa: 4ucio TpyO n;
YHCIIO XO0B TPYOHOTO MPOCTPAHCTBA Z;; AnuHa TpyO L, M; HapyXHBIN qJuameTp
TpyO dy, M; BHYTpeHHUH Auametrp TpyO, dg;, M; IJIOHIaAb MMOBEPXHOCTHU
TeroooMena F, M’  Temmopu3MyecKHe XapaKTePHCTHKH — KOHJIGHCATa!
IUIOTHOCTB p,, KI/M’; KMHEMaTH4ecKas BA3KOCTh v, , M’/C; yJelbHas TeIoTa

napooOpazoBanus r, , JIK/KT.

Kontponbnas padota Ne 2
«PacyeT 1eHTOYHBIX KOHBEHEPOBY
HcxonHpiMu JAHHBIMU IS pacuera  SIBISIIOTCA: BECOBAs
IPOM3BOAUTENLHOCTh KOHBeWepa B, T/4; CKOpOCTb JEHTH ¢, M/ CeK; y,,

HACBIIIHOI Bec TOIUIMBA, T/M’; Yroll €CTECTBEHHOTO OTKOCA YINS «; JUIMHA
KOHBeliepa MEXAy IEHTpaMH TPHBOJAHOTO M KOHIEBOro OapabaHOB L, M;
BBICOTA TOABEMA MO BEPTHKAIM MEXKIy LIEHTPAaMH IMPUBOIHOTO U KOHIIEBOTO
O0apabanoB H, M. Heobxoaumo paccuuTaTh MIUPHUHY JIGHTHI IS
TOPH30HTAIILHOTO KOHBEWepa, MOIIHOCTh Ha Bajy MPUBOIHOTO OapabaHa
JICHTOYHOTO KOHBEHepa, MOITHOCTh Ha BaJly 3JIEKTPOABUTATEIS.

KonTponbhas padora Ne 3
«Pacdyetr mTHEBMOTHIPABINYECKUAX CUCTEM 30JIONLIAKOYTaJICHUS

K mHEeBMOrWApaBIMYECKHMM  CHCTEMaM  OTHOCSAT  CHCTEMBI  C
BOJIOBO3AYIIHBIM ~»MKEKTOpOM U spiudramu. llenpro pacuera  siBisieTcs
OlpelieNiecHHe TOTPeONsIeMbIX pacxoja BOIbI W BO3/IyXa, MOIIHOCTH,
HEOOXOJMMBIX napameTpoB 000pyIOBaHHS, 00ecIeunBaIoIIEero
TPaHCIIOPTHPOBKY MaTepHraa.

WcxonHpIMH  JaHHBIMM  JJIsl  pacyera  SIBJISIFOTCS:  THII  CXEMBI
TPAaHCIIOPTHUPOBKH 30JIbI M [UIAKA; KOJIUYECTBO pPAa0OTAMOMMX KOTIOB U
30JIOYJIOBUTENIEH M WX XapaKTePUCTHKH, pACXOJ 30JIbl; THIIBI CMBIBHBIX
anmaparoB, IUIOTHOCTb M TEMIIEpaTypa 30JIbl; KOJUYECTBO BAaHH, MIAXT WU
IPYTUX YCTPOWCTB IMOJAYM IUIAKA;, PACXOll, TUIOTHOCTh, TEMIEpaTypa IUIAKa;
Tpacca 30JONUIAKOYAAJNEHHs C YKa3aHWeM [UIMH BCEX YYacTKOB W
HICTIONIB3yEMOTO 000PYIOBaHHSI.

KonTtpomarnas padota Ne 4
«Pacyer ckpenepHbIX CUCTEM 30JIOILIAKOYAaJICHUS

Llenbio pacuera siBIsieTCs BHIOOP CKperepa U onpeesieHne HeoOX0auMoit
MOIITHOCTH JIBUTATEINS CKPENepHOH JIeOeIKH, a TAKXKe ONpeiesiCHIe
reOMETPHUECKUX XapaKTePUCTUK KOHBEHEPOB.

HcxonHpIMM JaHHBIMU JJISL pacyera SBIAIOTCA: MAacCOBBIM pacxoj] H
IUIOTHOCTh MaTepHasia; HauOONbIINI pa3Mep XapaKTePHBIX KYCKOB Ipy3a; YIJIbl
HAKJIOHAa K TOPU30HTY YYaCTKOB TPACCHI, JUIMHBI OTJEJIbHBIX Y4aCTKOB TPAacCHl,
3a4yepIbIBaHUs, JOCTAaBKH; CKOPOCTH paboUuero xo/aa, 3aueprblBaHus, XOJIOCTOTO
X0/1a; IPOJAOJKUTENBHOCTD Tay3, CBA3aHHBIX C MEPEKII0UeHneM OapabaHa.
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3.3. Bonpocel K 3K3aMeHy

CBoiicTBa TBEPIOIO TOILIMBA

Ponb n 3agaun TormBHO-TpaHCHOPTHOTO X034iicTBa TOC

3. Cknaackoe xo3siictBo TOC Ha TBepAaom Torue. Buabl. OCHOBHbBIE
TpeOOBaHMS MO 3aKIAJKE U XPAHEHUIO €ro.

4. TomnMBHOE X035UCTBO TEIUIOBBIX AJNEKTPOCTAHIIUNA HA TBEPAOM TOILIMBE

5. TomnusHoe x03s1iicTBO TOC HA KUAKOM U Ta3000pa3HOM TOILIMBE

6. YcTpoiicTBa i pa3rpy3Ku TBEpAOTo TormBa. Buasl. OcobeHHOCTH
BBITPY3KH 3UMOM

7. TexHomornueckas cxema Ma3yTHOI'O XO3SMCTBA

8. ObopynoBaHHE Ma3yTHOTO XO35HCTBA, CXEMBI Pa3rpy3Ku U
MIPUTOTOBJIEHUS Ma3yTa K cxurannio Ha TOC

9. TexHonoruyeckas cxema ra3zoBoro xo3siicrea TOC

10.byHKepa TOIIMBONOJaYM: HA3HAYEHNE UX KOHCTPYKTUBHBIE PEIICHUS

11. IpoOunku, nutatenu yrig. Hasnauenue, npuHuumn padboThl

12.Y cTpoHCTBO JIEHTOYHBIX KOHBEHEPOB

13.HatsxHble yCTpONCTBA JIEHTOUYHBIX KOHBEUEPOB

14.1IpuBoAHBIE CTAHIIMY JIEHTOYHBIX KOHBEUEPOB. Y CTPOUCTBO, IPUHIIUII
paboTHhI

15.YcrporictBa 1uist yianeHust IOCTOPOHHUX MPEAMETOB U3 TOILIMBA.
YcTpoiicTBO, pUHLIUI PAOOTHI.

16.06ecnbneBanue TpakTta ToruuBonoaadn TOC Ha TBEpOM TOIIMBE.
TexHnueckue pemeHus.

17.ABTOMaTH3anus TOMIUBOMNOIAYN

18.Yyer TornuBa u BecoBoe x03s1ucTBO TOC Ha TBEpIOM, KUIKOM TOILIMBE

19.MuHepanornyeckuii COCTaB U XapaKTEPUCTUKH 30JI0LIIAKOBBIX
MaTepUaioB, €ro KOJIMYECTBO.

20.3onoumaxkoynanenue Ha TOC. HazHaueHre, OCHOBHBIE TEXHUYECKUE
peLeHus

21.Texnonoruyeckas cxema 0€3HaAIOPHOTO THIPO30JIONIIAKOYAATICHHUS.
YcrpoiicTBO. OCHOBHBIE 3JIEMEHTHI

22.TexHoJOrM4ecKasi cxema HalopHOro THAPO30JIO0ILIAKOY/aJIECHHUS.
O6opynoBanne, METOIMKA pacueTa

23.CucTeMbl THEBMAaTUYECKOTO U MHEBMOTUIPABINYECKOTO 3010y 1aJICHHUS.
Haznauenwne, npuHiumn paboTs

24 . 11Inakoyaansitolire yCTpOruCTBa, IJIAKOIPOOUIIKHU, 30JJ0CMBIBHBIE
anmapaThl. Y CTPOMCTBO U MPUHIUI PaOOTHI

25.9pnudTHBIE YCTAHOBKY 30JI0LIJIAKOYIaJIeHUs. Y CTPONCTBO, TPUHIIUI
paboThI

26.HacocHble CTaHIIMKM OCBETJIICHHOM BOJABI. Y CTPONCTBO, IPUHIIUAI PAOOTHI

27.BonocHabkeHue cUCTeM rupo3oiioyaaieHusi. OCHOBHbIE TEXHUUYECKUE
peuenusi. Bogusiii 6ananc

28.30500TBabl. TUIIBI M HA3HAYCHMUS.
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29.0xpana okpyxkatouiei cpeapl. CrnocoObl CHUKEHUSI BPETHOTO
BO3JIEUCTBUS HA OKpY Karollyto cpeny. Koncepaiius 30100TBajIOB

30.Ucnonp30BaHKE 30JI0MLJIAKOBBIX MAaTEPUATIOB B HAPOJIHOM XO3SIIICTBE.
YerpoiicTBa aiis ot6opa 305161 Ha TOC

Kpurepuu ouieHKu 3HAHUHA CTYI€HTOB

Hrororoit ¢opmMoit KOHTPOJISI 3HAHUM CTYJICGHTOB 10 JJAHHOW JUCHUTUINHE
SIBIISIETCS DK3aMeH. DK3aMEHAITMOHHBIN OMJIET BKITIOYAET JBA TEOPETUICCKUX
BOIIPOCA MO U3YYECHHOMY KYPCY U 3a7auy. B oTBeTax CTyJE€HTOB Ha 3K3aMEHE
3HAHWS ¥ YMEHUS OIEHUBAIOTCS 10 MSTHOATIIFHON CHCTEME.

O1eHKa «OTJIMYHO» CTABUTCS B CIy4yae MPaBUIbHBIX U MOJHBIX OTBETOB Ha
00a TeopeTruecKre BOMPOCHI OMJIeTa W MPABUIILHOTO PEIICHUS 3a1a4H.

O1eHKa «XOpOIIIO» CTABUTCS B CIIydae:

- IPaBWJIbHOTO, HO HEMOJIHOTO OTBETA HA OJIUH U3 TEOPETUYECKUX BOIIPOCOB
ouseTa, TpeOyIOIIEro YTOUHSIONIUX JTOMOIHUTEIBHBIX BOIIPOCOB CO CTOPOHBI
npenojaBaTesis Wik OTBETA, COASPKAIIETro OIMMOKA HEMPUHITUITHATIBHOTO
XapakTepa, KOTOPbIE CTYJEHT UCTIPABIISET MOCIE 3aMEUaHMM (JI0TTOTHUTEIbHBIX
BOIIPOCOB) MPEMO1aBaTes; MPABUIIBHOTO PEIICHUS 3a/1a4H;

- MPABUJIBHBIX U MOJHBIX OTBETa HAa 00a TEOPETUUYECKUX BOMpOca OueTa;
3aTPyAHEHUI TIPU PEUICHUH 33/1a4M, C KOTOPBIMU CTYICHT CIPABISIECTCS MOCTE
MMOMOIIX NPENnOAABATENS.

O1neHka «yJ1I0BJIETBOPUTEIIBHOY» CTABUTCS B CIIy4ae:

- OTBETOB, COJIEPKAIIETO OUIMOKH MPUHIIMIIUAIIBHOTO XapaKTepa Ha
TEOPETUUYECKHE BOMPOCHI OMIIeTa; MPABIIIBHOTO PEIICHUS 3a1a4H;

- HEBEPHOT'O OTBETA (OTCYTCTBUSI OTBETA) HA OJIMH U3 TEOPETUUECKHUX
BOIIPOCOB OMJIETA; pEIICHUS 3a/1a4M TOCIe HE3HAYNTETHHOU TOMOTIIH
Mpero/iaBaTels;

- MPABUJILHBIX U MOJHBIX OTBETOB HA 00a TEOPETUUECKUX BOIIpoca OUIIeTa;
HEBEPHOTO PEIICHUS 3a/1aud (He CIPaBUIICS C 3aJlaueid MOCjIe TIOMOIIH
npenojaBate’s).

OneHka «HEyA0BJIETBOPUTEIBHO» CTABUTCA B CIIydae:

HEBEPHBIX OTBETOB (OTCYTCTBUS OTBETOB) Ha 00a TEOPETUYECKUX BOMPOCA
ouiieTa;

HEBEPHOT'0 OTBETA (OTCYTCTBUSI OTBETOB) HA OJIUH U3 TEOPETUUECKUX
BOIIPOCOB OMJIETa U HEBEPHOTO PEIICHUS 33 a4H.
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