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1. HHACHOPT

KOC no MJIK.01.09 O6opynoBaHne Mpon3BOACTBA ITHBA

1.1.

(K00 u HazgaHue OUCYUNIUHBL)

O01mme MoJI0KeHHU

KontponbHo-onenounsie cpeactsa (KOC) npennasHadensl i1 KOHTPOJIS U
OLICHKH 00pa30BaTENbHBIX JOCTHXKEHUN O0Yy4YaloIIMXCs, OCBOMBIIUX IMPOTrpamMMmy
MJIK.01.09 OGopynoBaHue Npou3BoO/ICTBA MTHUBA.

KOC BkII04YalOT KOHTPOJBHBIE MaTe€pUalbl JJISi MPOBEIACHUS TEKYILIEro
KOHTPOJII U MPOMEXKYTOUHOM aTrTecTanii B ¢GopMe KOHTPOJIbHOU paboThl (6
ceMecTp), 3k3aMeHa (7 ceMecTp), 3auera ¢ OLEHKOM (8 cemecTp).

KOC pa3paboTtanbl B COOTBETCTBUH C:

00pa3oBaTeNbHON  MPOTrpaMMOM

CIIO 1o

coneruaipHocT  19.02.11

TexHonorus NpoAyKTOB IMTAHKS U3 PACTUTEIILHOTO CBIPHS;
nporpammbel MJIK.01.09 O60pynoBanue npon3BOACTBA TUBA.

1.2. Pe3yJII>TaTl>I O0CBOCHUA NUCHHUIIIIUHBI, TOMJIC/KAINEC TPOBEPKE
Pe3yabTarbl HaumeHoBaHue 3j1eMeHTA OcHOBHbIE MOKA3ATEJIH OLIeHKH
o0y4eHuUst YMeHUii/3HaH Uit pe3yabTaToB
(ocBOEHHBIE
yMeHus,
YCBOEHHbIE
3HAHMS,
NPaKTHYeCKU
onbIT (pH
HAJIUYMH)
Vi BU3YAJIBHO OLCHUBATh MCIPABHOCTH, | TPAMOTHOE MIPUMEHEHNE
HCIIOJIb30BaTh UHCTPYMEHT ISl OUYMCTKH | MOJIYYEHHBIX 3HAHUH B IpOLIECCE
OT 3arpsA3HEHUM, CMAa3KU W CAHUTAPHOM | PEIICHUS MTOCTaBJICHHBIX 3a1a4
00paboTKH MeXaHWYecKHX JAeTaneil u
Y3JI0B, TPUMEHATH HWHCTPYMEHT IIO
HaJIaJKE, HACTPOWKE, PpPEMOHTY U
pETYJIUPOBKE, JIOKYMEHTAIBHO
Oo(pOpPMIISITh  Pe3yNbTaThl MPOJICTAHHON
paboThI o 00CITy>)KMBaHUIO
TEXHOJIOTHYECKOTro 000pyI0BaHuUs
31 HAa3HAY€HHE, MPUHUWI JCUCTBUS W | MHTEPIIpETaLHs pe3ynbpTaToB
YCTPOMCTBO, TIpaBWJIa OKCIUIyaTaluH, | U3yYEHUS Marepuaia IpH
METOABl W CHOCOOBI BBIABJICHHS H | PEIICHUH MPAKTHYECKUX
yCTpaHEHUs] HEUCIIPaBHOCTEH, MOPSIOK | 3alaHui/TabopaToOpHBIX paboT
NPOBEAEHUSI TOJATOTOBKH, TIIyCKa H
HANTagKU, PEMOHTA, JOKYMEHTOOOOPOT
MO0 MPOIECCy TOATOTOBKU K paboTe u
o0cyKUBaHUS TEXHOJIOTUYECKOTO
000pyT0BaHUS
32 Ha3HAYCHHUE, TIPUHLIAIL JICUCTBUS, | UHTEPIIPETALUS pe3yabTaToOB
YCTPOMCTBO W TpaBWIAa JKCIUTyaTalluu | U3yYEHHUS MaTrepuaia pu
TEXHOJIOTUYECKOTO o0opynoBaHus, | pelIeHUU NPAKTUYECKUX

MOPSANOK PEryJMpoBaHusd IapaMeTpOB
paboTsI TEXHOJOTUYECKOTO
000pyT0BaHUS

3a/1aHui/1abopaTOpHBIX paboT




I101 IIPOBEPKU HUCIPABHOCTH, OYMCTKU OT | YCIICLIHOE

00paboOTKM MeXaHWYEeCKHX JeTajled u
Y3JIOB, 3aMEHBI
6BICTpOI/I3HaI_HI/IBaIOH_[I/IXCSI MaTCpurajioB
U JieTayel, yCTpaHeHHS HeUCTIPAaBHOCTEH
B paboTe, BeICHHS IOKYMEHTAI[MH II0
00CITy’)KUBaHUIO TEXHOJIOTUYECKOTO
000py1I0BaHUs

BBIITOJIHCHHUC

3arps3HEHUN, CMa3Kh MW CaHUTApHOM | MOCTaBJICHHBIX 3a/a4

1.3. PacnipenesieHue OleHUBAHUSA Pe3yJbTATOB 00y4eHHS 10 BUAAM KOHTPOJIsI

IIOATOTOBKH, nIyCcka U  HaJIaJdKWH, PEMOHTA,

Kox u HauMeHOBaHHe 3JleMeHTa YMEHMH WU Buasl arrecranumn

3HAHUM Texywuti Ilpomesxcymounas
KOHMPOTb ammecmayus

Y1  Bu3yanbHO  OLEHUBATh  HCIPABHOCTH, Ouenka KOHTPOJIbHAS

UCIIOJIb30BaTh HMHCTPYMEHT JJIi OYUCTKH OT BBIMIOJTHEHUS pabota (6

3arps3HEHUH, CMa3Kl M CaHUTapHOW 00pabOTKU MPAKTUYECKUX CEMECTp), IK3aMEH

MEXaHWYECKUX JeTaliel W Yy3J0B, NPUMEHSTh 3aJlaHuH, (7 cemectp), 3auer

MHCTPYMEHT IO HajlaJlKe, HACTPOMKE, PEMOHTY U 1a00PaTOPHBIX C OLeHKOH (8

PETYIHUPOBKE, JOKYMEHTaJIbHO oopmIIATh paboT ceMecTp)

pe3yJIbTaThl IIPOJICIIaHHOMN paboThI o

00CITyKUBaHUIO TEXHOJOTHYECKOT0

o0opyoBaHus

31  Ha3HaueHWe, NOPUHIUO  JEUCTBUSI U Omnpoc KOHTPOJIbHAS

YCTPOMCTBO, MpaBuila 3KCIUTyaTallud, METOJbl U pabora (6

CHOCOOBI BBISIBIICHUS u yCTpaHEHHs ceMecTp), IK3aMeH

HEUCIIPAaBHOCTEH, HOPSAT0K MIPOBEICHUS (7 cemectp), 3auer

C OILICHKOH (8

TCXHOJIOTHYCCKOT'O O60py,HOBaHI/I$I

JIOKYMEHTOOOOPOT MO MpPOLECCY MOATOTOBKH K ceMecTp)
pabore U O0OCITYXHMBaHHUA TEXHOJOTMUYECKOTO
000pyI0BaHUs
32 Ha3HaueHHe, MPUHLMIT AECUCTBUS, YCTPOHCTBO Omnpoc KOHTPOJIbHAS
W TpaBUJa DSKCIUIyaTallud TEXHOJIOTMUYECKOTO pabota (6
o0opyoBaHus, HOPSI/I0K peryaupoBaHus CeMECTp), IK3aMeH
rapaMmeTpoB paboThI TE€XHOJOTUYECKOTO (7 cemectp), 3auer
000py0BaHUs C OLEHKOH (8
ceMecTp)
101 mpoBepkH HCIPABHOCTH, OYUCTKH OT Ouenka KOHTPOJIbHAS
3arpsi3HEHUI, CMa3Ku M CaHUTapHOH 0O0pabOTKU BBITIOJTHEHUS pabota (6
MEXaHHYeCKHUX JleTalleil | y3J0B, 3aMEHbI MPAaKTUYECKUX CeMeCTp), IK3aMeH
OBICTPOM3HAIINBAOIINXCS MaTepHuasoB " 3aJIaHuH, (7 cemectp), 3aueT
JeTanel, ycTpaHeHUs] HEeUcClpaBHOCTEH B palore, 1a00paTOPHBIX C OLleHKOM (8
BEJICHUS] JIOKYMEHTAallUh TI0  OOCTY>KWBAHHIO pabort ceMecTp)




1.4. PacnpenesieHue THUIOB OLEHOYHBIX CPEACTB MO JJeMEHTaM 3HAHUN H
YMEHHH TeKYyIero KOHTPOJIs
Conep:kanue y4eOHOro MmaTepuaJa mno THIl KOHTPOJIBHOTO
nporpamme Y JI/MJIK 3alaHus
Y1 | 31 | 32 |1O1

Pasnen 1. O6opynoBanue 1J1s1 NPOU3BOACTBA COJI0AA

Tema 1.1. OOopynoBanue i MOHKH U 3 3
3aMadyMBaHUS STIMEHS.

Tema 1.2. OO6opyaoBanue mansi mnpopamuBanus | 17 3 17
STUMEHS.

Tema 1.3. O6opynoBaHue JUIsl CYIIKH COJIOJIA. 3 3
Pasnen 2. O0opynoBaHue 1Jisi IPUTOTOBJIEHUS MMBHOIO CYCJIA.

Tema 2.1. OOGopynoBaHue Juisi HPUTOTOBJICHUS | 17 3 3 17
MMUBHOTO CycCJia.

Pa3nea 3. O0opynoBanue sl OXJIAK/IEHUSA U OCBETJIEHHUsI MMBHOTO CYyCJia.
Tema 3.1. OOGopynoBanue sl oxJaxiaeHus u | 17 3 3 17
OCBETJICHHUS MMBHOTO CyCJIa.

Paznen 4. O6opynoBanme J1Jis1 TJIABHOTO OPOKEeHUSA

Tema 4.1. O6opynoBaHue aJis rJIaBHOTO OpoxxeHust u | 17 3 3 17
J00paKMBaHUS.

Pazgea 5. O0opynoBaHue 1Jis1 OCBETJIeHUS U (PMJIbTPAIMNU MUBA.

Tema 5.1.000pynoBanue mjisi ocBeTyieHHss u | 17 3 3 17

(bUILTPOBAHMS TTUBA.
Pa3nen 6.000pynoBanue 1isi po3jivBa NUBA.

Tema 6.1. OGopynoBaHue TMOATOTOBKH Tapbl JIsi 3 3
pO3JIHBa.
Tema 6.2. OOGopymoBaHuwe mis po3iuBa muBa B| 17 18

pPa3JIMYHBIE Taphl.
Paznen 7. HayuHble uccieg0BaHus W KOHCTPYKTHBHbIE Pa3padOTKH IO
COBEPLICHCTBOBAHNIO 000PY/10BAHNSI IMBOBAPEHHOI'0 MPOM3BO/ICTBA
Tema 7.1. TexHuueckuili mporpecc B 00JacTu 3 3

MMMBOBAPEHHOTO MPOU3BOJICTBA

1.5. PacnpeneneHne THIIOB OLCHOYHBIX CPeICTB IO 3JIeMEHTAM 3HAHMI M
YMEHHUIi, KOHTPOJIHPYEMbIX HA IPOMEKYTOYHOM aTTecTalun

Conep:xanue y4eOHOIro MaTepuajia mno THl KOHTPOJIBHOTO
nporpamme Y /I/MJIK 3a/1aHus
Y1 | 31 | 32 [ 1IO1
Paznen 1. O6opynoBaHue 11l IPOM3BOJICTBA COJIOAA 4 4 4 4
Paznen 2. OO6opynoBanue nnsi mnpurotoBieHusi | 24 | 24 | 24 | 24
MTUBHOTO CyClIa.
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Pazmen 3. OOGopynmoBanue miasi oxjaxaeHus u | 24 | 24 | 24 24
OCBETJICHHSI IMBHOTO CyCJIa.

Paznen 4. O6opyioBaHue AJ1sl TJIABHOTO OPOKEHUS 24 24 24 24

Paznen 5. OOopymoBanue s oOcBeTJieHHs u | 24 24 24 24
(buIbTpaluy NMBA.

N
N
N
N

Paznen 6.000pyioBanue ajiss po3JivBa MUBA.

Paznen 7. Hayunsie WCCIIEIOBAHHUS ul 4 4 4 4
KOHCTPYKTUBHBIC pa3paboTKu o
COBEPILIEHCTBOBAHMIO o0opy1oBaHuUs

IMMBOBAPCHHOI'O ITPOMU3BOACTBA

2. CIHEHU®OUKALINA OHEHOYHbIX CPEJACTB

2.1. Ha3znauyenue

Crnenudukanueil ycTaHaBIMBAIOTCS TpPeOOBaHUS K COJCPKAHUIO U
O(pOPMJICHUIO BApUAHTOB OLIEHOYHOIO CpEACTBA: IMpakTUyeckas padoTa,
nabopatopHas paboTa, ONpoc, IK3aMeH, KOHTPOJIbHas padoTa, 3a4eT C OIEHKOM.

[IpakTuyeckas pabora, 1abopatopHas padoTa, ONpoc MpeaHa3HAYEHBI IS
TEKYILIETO KOHTPOJISI M OLICHKM 3HAHUM M YMEHUN CTYACHTOB;, KOHTpPOJbHAS
paboTa, 3a4eT C OIEHKOW, JK3aMeH IMpeAHa3HAYEHBI IS TPOMEKYTOUYHOM
aTTECTallMM U OLECHKU 3HAHUW M yMEHUU CTylneHTOoB 1o nporpamme M/IK.01.09
O6opynoBanue TMPOU3BOJCTBA MHBa oOpa3oBaTeiabHOM mporpammbel 19.02.11
TexHo0THs TPOTYKTOB MUTAHUS U3 PACTUTEIHHOTO CHIPHSI.

2.2. KoHTHHreHT aTTecTyeMbIX: CTyAEHTHI 3-4 Kypca.
2.3. @®opma H yCJIOBUA aTTECTALUM:
Tekyuuii KOHTPOJIb MPOXOIUT MO TEMaM YYEOHOM AUCIUTIIIUHEI.
[TIpomexxyTouHast aTTecTanusi MPOBOJIUTCS B (hOpMe KOHTPOIBHOUN padoTHI,
AK3aMEHa M 3ayeTa C OLUEHKOW MO 3aBEpUICHUI0 OCBOEHHUSA YYEOHOro MaTepuala
y4eOHOUN AUCIUTIIMHBI, IPU MOJOKUTEIBHBIX Pe3yJbTaTaX TeKYIIero KOHTPOJIS.
2.4. Bpems BbIIOJHEHUS:
Ha BrinonHeHne TEKyIero KOHTPOIsi OTBOAUTCS:
npakTudeckas padbora, tabopatopHas padora— 90 muH,
omnpoc — 10-20 mun
9K3aMeH — NoArotoBka 20 MuHyT, OTBET — 10 MUHYT
KOHTpPOJIbHAs paboTa, 3a4eT C OLIEHKOM — 45 MUHYT.

2.5. Pexomenayemasi JuTeparypa s pa3paloTKH OLEHOYHBIX
CPeICTB U MOATOTOBKHU, 00y4aIONIUXCHA K aTTeCTAIMU.

Knnroo6ecne4yeHHOCTH
Bubauorpaguyeckoe onucanue U3IaHus OcHoBHasi/ Koa-Bo. D IeKTDOHH
(aBTOP, 3ar12BHE, B/, MECTO M I'OJ JAOMOJTHUTEIbHAS IK3. B P
U3/1aHUs, KOJI. CTP.) JuTeparypa ono.1. ble
Crioroy | PECYPer




ITaceko, O. B. DCH BEC Opait
TexHonorus NpoayKIuu 001IEeCTBEHHOTO
mutanus . Yueonuk mua CIIO / ITaceko O. B.,
bypakosckas H. B., ABttoxoBa O. B.-
Mockaa : FOpaiir, 2022. -203 c. -
(ITpodeccnonanpHoe 0Opa3oBaHue).

Bypauesckuii, 1. 1. DCH IB6C Opawnt
OcHOBBI OMOTEXHOJIOTHH: JIOJIOBO-ITOTHOE U
pacTHTENIBHOE ChIPhE : ydeOHOe mocobue ais
cno / U. U. bBypaueBckuii, P. A. 3aitnymiun, P.
B. KynakoBa. 2-e u3na., ucnp. u JIo1. -
DIeKTpoH. AaH. - Mocksa :FOpaiit, 2022. - 402
c. - (ITpodeccronanpbHOE 00pa3oBaHUE).

Bypauesckuii, U. U. DCH 9bC Opaitt
XUMHUS ¥ TEXHOJIOTHS TePepaOdOTKH IJI0I0BO-
SITOHOTO CHIPBS : yueOHOE TTOCOOuE I BY30B
/ N. U. BypaueBckuii, P. A. 3aiinymmus, P. B.
Kynakosa. - 2-e u3z., ucrp. 1 J01. - DIEeKTPOH.
naH. - Mocksa :FOpaiit, 2022. - 402 c. -
(Beiciee oOpa3oBanue).

ITaceko, O. B. 9B6C OpaiTt
TexHonorus NPoayKIMN 00IIECTBEHHOTO J011
nuTtanus. JJabopatopHblil NPaKTUKYM :
Vueonoe nocodue mist CITO / ITacsko O. B.,
AstioxoBa O. B. — 2-e uzj., ucnp. u 1on.—
Mockaa : FOpaiit, 2022.— 268 c.

ITaceko, O. B. JIOII BEC Opawt
TexHOoMOTHS MPOAYKIIUU OOIIECTBEHHOTO
NUTaHus 3a pyoexxoM : YueGHoe nocodue /
[Taceko O. B., Bypakosckas H. B. —Mockaa :
IOpaiit, 2022.— 179 c.

3. BAPUAHTBI OHEHOYHBIX CPEJACTB

PUMEPHBIE BOITPOCHI 11 KOHTPOJbHOM PABOTHI
1. CocTaBuTh anmnapaTypHO-TEXHOJIOTHUYECKAsI CXEMa IPOU3BOJCTBA CONOJA.

2. Haznauenue, ycTpoiCTBO, IPUHITUIT JEHCTBUST 000PYIOBAHUS JIJIi MOWKH M 3aMaylBaHUS
SYMEHS], €T0 Ha3HaYeHHUe, YCTPOUCTBO, MPUHIUI AEHCTBUSA.3.

3. Ha3znauenue, ycTpoiCTBO, MPUHIUN IEUCTBUS 00OpYyIOBaHUS 3aMauMBaHUS sIUMEHS.

4. Ha3nauenue, yCTpOICTBO, IPUHILIMII AEHUCTBUS IUINHAPOKOHUYECKUX 3aMOYHBIX allapaToB C
LEHTPaJIbHON BEPTUKAIBHOM TPpyOOil.

5. Ha3nauenue, yCTpOHCTBO, IPUHIUII ACMCTBUS 3aMOYHBIX aIllIapaToOB C IUNIOCKUM JHHUILEM,
LIHEKOB JUIsl MOMKH M 3aMaulBaHUs TYMEHS.

6. .Ha3naueHue, ycTpOHCTBO IIHEKOB I MOMKHM U 3aMauylBaHUs SUMEHS.

Kpurepum oueHku:
OIIEHKA «OTJIUYHOY» BBICTABJISIETCS CTYACHTY, €CJIM MPaBUIbHBIE OTBETHI COCTaBIAIOT - 90-100%
OLICHKA «XOPOUIO», €CIHU MPaBUIbHBIE OTBETHI COCTABISIOT -80-89%);
OIIEHKA «yJIOBJIETBOPUTEIILHOY, €CIIU MPaBUIbHbBIE OTBETHI COCTABIISIOT - 70-79%


https://urait.ru/bcode/491498
https://urait.ru/bcode/496431
https://urait.ru/bcode/495915
https://urait.ru/bcode/491834
https://urait.ru/bcode/491865

OLICHKA «HEYJOBJIETBOPUTEIBHOY, €CIIN MPABUIIbHBIE OTBETHI COCTAaBIISIIOT MeHee 70%

INEPEYEHDb DK3AMEHAIIMOHHbIX BOITPOCOB

1 AmnmnapaTypHO-TEXHOJIOTHUECKasl CXeMa MPOU3BOJCTBA COJIOA.

Hasnavenue, ycTpoHCTBO, NPUHLIMI JEHCTBHS 0OOPYHOBaHUS JUII MOWKM M 3aMauyMBaHUs SUMEHS, €ro
Ha3zHaueHHe, YCTPOICTBO, MPUHINI JSHCTBUSL

2 Haznauenue, ycTpoHCTBO, MPUHIMI JEHCTBUS HUIMHAPOKOHNUECKUX 3aMOYHBIX alllapaToB ¢ HEHTPAIbHON
BEPTHKAIBHOW TPyOOH, 3aMOYHBIX ammapaToB C IUIOCKAM [JHUIIEM, IITHEKOBIJISI MOWKH M 3aMadMBaHUA
STUMEHS.

3 Hasnadenue, ycTpoHCTBO, IPUHIUIT ACHCTBHS 000PYIOBAHUS IS TIO/Ia4M CKATOTO BO3yXa U OTCACHIBAHUS
YTJIEKHCIIOTHI, pacxoja BOABI M cXaToro Bo3myxa. llapamerpsl Bosmyxa. Cnenmduxa oOCITyXKHBaHHSA
000pyIOBaHUS U1 MOMKH M 3aMauMBAHUS TIMEHS

4 Hasnadyenme, ycTpoOHCTBO, NPUHLIUI JEHCTBHS OCHOBHBIX THIIOB COJIOJIOBEH, HX OCOOCHHOCTH U
CpaBHUTEINbHAS OLICHKA

5 Hasnadenue, ycTpoiCTBO, IPUHIMII AEHCTBHUS THEBMAaTHIECKUX COJIOIOBEH OapabaHHBIX U
SIIUYHBIX,0aIlIeHHON COJIOAO0BHSI, CTATHYECKUX M HETIPEPHIBHBIX CUCTEM COJIOAOPAILCHHUS,
COJIOJIOBOPOIIHUTENICH U OTPY309HO-Pa3TPy309YHBIX

6 TemoBoil 6anaHc, pacxox BOABI M BO3AyXa B coJOJOBHAX. KoHaunmoHupoBaHue Bo3ayxa. Ha3zHaueHue,
yCTPONCTBO, MPUHLIUN eHCTBHS KaMephl JUIsl KOHIUIIMOHHPOBAaHUS BO31yXa

7 Haznauenue, ycTpoHCTBO, IPUHIUI ASHCTBHS TOPHU3OHTANBHBIX CYIIMIIOK( OIHOSPYCHBIE, MHOTOSIPYCHBIE,
CYIIMJIKH C ONPOKHUJABIBAIONICICA pEIIeTKOW, BBHICOKOIPOU3BOAUTENBHBIE CYIIWIKH C IOTPY304YHO-
pa3rpy304HBIMH YCTPOIICTBaMHU) U BEPTHUKAJIBHBIX CYIIUIOK.

8 Hasnavyenue, ycTpoicTBO, NpPUHLMN JACHCTBUS MAIIWH IS OOpabOTKH COJI0/a, POCTKOOTOMBHBIX U
COJIOJIOTIOJIMPOBOYHBIX MAIIHH.

9 [TpaBuna 6e30macHOro 00CITyKMBaHUS 000OPYIOBaHUS JJIsl TPOM3BOICTBA COIO/A
XapakTepHbIe HETIOTAIKH B paboTe 000pyJOBaHHMS M CIIOCOOBI MX YCTPAHECHHUSI.

10 | AnmapaTypHO-TEXHOJIOTHYECKas cXxeMa IPUTrOTOBIECHNUs MUBHOTO cycna. HazHauenue, ycTpoiicTso,
MIPUHIONI JEHCTBUAABTOMATHYECKUX BECOB, IPOOMIOK IS CyXOro APOOJICHNUS, APOOHIIOK AT
KOHJMIIMOHMPOBAHHOTO CYXOT'O APOOJICHHUS COJI0AA, MOJIOTKOBBIX IPOOMIIOK, MENBHHIL JUIS M3METbYCHUS
COJIOJIa M HECOJIOKEHBIX MATEPUAIIOB, BapOYHBIX arpEraToB.

11 | Hasnauenue, yCTpOWCTBO, IPHHIMI JCHCTBUS 3aTOPHBIX M 3aTOPHO-OTBAPOYHBIX allapaToB, YCTPOICTBA,
npeAoTBpaliaoie 00pa3oBaHue KOMKOB U TMOMNaiaHKe KHCIOpOoa B 3aTOp, CMayUBAaTelb C paclblUIeHHEM
BOJIbI, CMAayMBaTeIb C TAaHTCHIIMAJIBHBIM BIPHICKOM BOMBI, MPEA3aTOPHBIM TaHK C HAKJIOHHBIMU JTHCKaMH.
KoncTpykumu cuctem oOorpeBa 3aTOpHBIX amnmaparoB. KOHCTPYKTHBHBIE OCOOEHHOCTH M TapaMeTphl
paboTHI MENIAJIOK 3aTOPHBIX ANapaToB.

12 | HasHauenwe, yCTPOICTBO, NPHHIMO JeHCTBUS  (DUIBTPAIMOHHBIX — ANNapatoB, (OHIBTP-NPECCOB,
paboTarouyX Py IABJICHUN HIKE aTMOC(EpPHOTO.

13 | Hasnauenwue, ycTpoHCTBO, NPUHIIUIT JEHCTBUACHUCTEM TPAHCIIOPTUPOBAHUS IPOOMHBI, CHIIOCA /IS APOOHHHEI,
CYIIMJIKH JIIS APOOHHBI.

14 | Ha3naueHue, ycTpOWCTBO, NPHUHIMUII ACHCTBUSIO0OPYNOBaHMSA JUIS KHITYEHHS CyCIa,CyCIOBAPOYHBIX
anmapaToB ¢ KUIITYEHHEM NPH aTMOC(EepPHOM JIaBJICHHUH, IPY HU3KOM M30BITOYHOM JaBIICHUH.

15 | Ha3nauenue, ycTpoOWCTBO, NIPHHIUII JCHCTBHS CHCTEM 3HEProcOCpeKeHMS NpU KHISTYCHHH CYCIa,
KOHJICHCATOPOB BTOPUYHOIO N1apa, KOMIPECCOPOB BTOPUUHOTO Hapa.

16 | Hasuauenwue, ycTpONCTBO, IPUHIMII AEHCTBUSABCIIOMOTaTeIbHOIO 000PYI0BAHUS BAPOUHOTO [€XA

17 | Meponpustus o npeaynpexaeHnto aBapuiiHOil OCTaHOBKH BapOYHBIX arperatoB. D QpeKTUBHOCTh PabOTHI
BapOYHBIX arperaros.

18 | IlpaBuia 6e30macHOro 00CITyKUBaHKSI 000PYIOBAHUS JIJIsl IPUTOTOBJICHHS TUBHOTO Cyciia. XapaKTepHbIe
HEToJIaJIKU B paboTe 000py10BaHMSI M CIOCOOBI X yCTPaHEHHSI

19 | AnmapaTypHO-TEXHOJIOTHYECKAs CXeMa OCBETICHMS U OXJIaXKIEHUs MUBHOTO cycna. HazHaueHue,
YCTPOMCTBO, IPUHLUN JIeHiCTBUAANIApaTOB sl yAAJIE€HUS B3BECEH ropsiuero cycia, THAPOLUKIOHHOTO
anmapara, cernapaTopoB, CAMOOYHINAOIINX KH3eIbIYPOBBIX (HIBTPOB Al GMIIBTPALIMHU TOPSYETO Cycia.

20 | Ha3nauyenue, ycTpOHCTBO, IPUHIIMII ACHCTBUSIO00PYIOBaHHUS IS OT/ICIICHHSI B3BECEH XOJIOIHOTO Cycla,
KH3EIIypOBOTO (IIIBTPA, CEapaTopoB, (GIIOTAIMOHHON YCTAHOBKH,
000pyI0BaHNUS TSI M3BIICUEHUS Cyclla U3 OCAaIKOB B3BECEH CyCia M MUBA M3 OCAI0YHBIX IPOXOKEH,
MeMOpaHHBIX (QIIBTPOB, AlIIapaToOB U OXJIAXIECHHUS MMBHOTO CYCIIa.

[IpaBuia 6e30macHOTO OOCTYHUBAHNSA 000PYIOBAHUS U IPUTOTOBJICHUS IIMBHOTO Cyciia. XapaKTepHbIe
HETOJIaIKH B pabote 000pya0BaHUs
21 | Hasnauenue, yCTpOUCTBO, IIPUHIMI AEHCTBUSOPOAUIBHBIX AIIIAPATOB M TAHKOB.
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22 | Ha3nauenwue, yCTpOICTBO, IPHUHIIMIT ASUCTBUACHCTEM H CTIOCOOO0B OXJIaXACHHUS alapaToB, IIITyHT-
ammaparos.

23 | Ha3nadenue, ycTpOHCTBO, IPHHIHI ACHCTBUSAIIMIMHAPOKOHUUECKUX OPOJMIBHBIX allllapaToB, CICIHPUKY
o0cITyXUBaHU OPOIMIBHO-IATEPHON anmaparypsl, aBTOMAaTH3aIMIO TPOIIECCOB MOMKH U Ie3NH(EKINH
OpOAMIIBHBIX aNNapaToB.

24 | Ha3naueHwue, yCTPOHCTBO, IPUHIUI ACHCTBHAYCTAHOBKHU JUTS Pa3BEACHHS YHCTOM KyIbTYPBI APOIKEH,
npucrnocoOIeHus 1J1sl BBEACHUS U cOOpa IpoXKiKeH,
CHUCTEMY HENPEPHIBHOTO TO3UPOBAHMS APO}CKEH U adpalliy cycia.

25 IIpaBuna 6e30mMacHOrO 00CTYKHUBaHUS 000PYIOBaHUS IS TIABHOTO OPOXKCHUS U TOOPaKMBAHUS TIHBA.
XapakTepHbIe HETOJIAIKH B paboTe 000pPYIOBaHMS H CIIOCOOBI UX YCTPAHCHHUS.

26 | Texnomoruueckas cxema ocBeTiaeHUs nuBa. Ha3Hauenue, yCTpoHCTBO, IPUHLIUII AEUCTBUSA
CETapaTopoB Ul IPEIBAPUTEIHLHOTO OCBETICHHS IIUBA.

27 | ObopynoBanus ans ocHOBHOTO (GribTpoBanus. Kiaccnpukarms GUuiabTpyOnX MaTepUaIoB TI0 TOHKOCTH
¢mmpTpoBanus.[IpaBria 6e30macHOTO 0OCTYKHBAaHUS 000PYAOBAHUS UL OCBETIICHUS M (PUITBTPOBAHUS
NMBa. XapaKkTepHbIe HEMOJIATKH B paboTe 000PYI0BAHHSI.

28 | AuaromuToBBIil GUIBTP, YTPOICTBO, MPHHIIHIT ACHCTBHSL.

29 | IIpaBuna  Oe3omacHoro  oOcimyxuBaHHS  OOOpPYAOBaHWS  JUIS  OCBETJIEHHUS W (HUIBTPOBAHUS
niBa. XapakTepHble HEMoJIa Ik B pabote 00opypoBaHus

30 Ha3Haqu1/Ie, YCTPOﬁCTBO, IIPpUHOUIT Z[eﬁCTBPIH IIACTUHYATOTO TEIUIOOOMEHHUKA.

31 | Hasuauenue, ycTpOICTBO, IPUHINI JAEHCTBHS OyTBUIKOMOEYHBIX MAIIIVH.

32 | AnmaparypHO-TEXHOJOTHYECKAs CXeMa PO3JIUBA UBA B Oy THUIKH.

33 | dacoBo4HbIE U YKYOPOYHBIC MAIIHHEL

34 | Hasunauenue, yCTpOWCTBO, MPUHIIUII ACHCTBUAAIIAPATOB po3nuBa B [I13T-0yTeuiku. 000pya0BaHHS IS
usrotosaeHus [19T-0yThUIOK.

35 | Ha3nauenwue, ycTpoiiCTBO, IPUHLIUI JE€UCTBUSATOHHENbHBIX IACTEPU3ATOPOB ,
STUKETUPOBOYHBIX MAalIUH.

36 | TexHomoruueckue CXeMbl pO3JHMBa B Keru, OOYOHKH M OOJIbIIKE JKECTsHbIC OaHku. HasHaueHwue,
YCTPOWCTBO, MPUHIMUI ACHCTBUS aBTOMATOB JIJIi MOMKH M HAIOJTHEHHUS KETOB.

37 | UHCneKiuoHHbIC YCTPONHCTBA M MALIIKHBL.

38 KoHcTpyKTHBHBIE OCOOCHHOCTH TPAHCIIOPTEPOB JUIS TOTOBOM NPOIYKIMH, OOYCIOBJICHHBIE BHIOM
YIIaKOBKH.

39 | IlepcricKTHBHBIC HANpPaBICHHS pa3BUTHS UM TCXHHYECKOTO IIEPCBOOPYIKEHHS MHBOBAPCHHOTO H
0€3aJIKOTr0JIbHOTO TIPOU3BOJICTBA

Kpurepun onenkn:

OIIEHKA «OTJIUYHOY BBICTABJISIETCS CTYACHTY, €CJIM MPABHIIbHBIE OTBETHI COCTABISIOT - 90-100%
OLICHKA «XOPOLIO», €CIU MPaBUIbHBIE OTBETHI COCTABISIOT -80-89%);

OLIEHKA «yJIOBJIETBOPUTEIHHOY, €CIIU MPaBUIIbHBIE OTBETHI COCTABIAIOT - 70-79%

OIIEHKA «HEYIOBJIETBOPHUTEIBHOY, €CIIH MTPABUIIBHBIE OTBETHI COCTABISIOT MeHee 70%

HPUMEPHBIE BOITPOCHI JUIA 3AYETA
1.AnmapaTypHO-T€XHOJIOTHYECKasi CXeMa pO3JIMBa MUBa B OYTHIIKH.

2.AnmapatypHO-TeXHOJIOTHUECKasi CXemMa po3JIMBa M1Ba B OaHKU.

3. Ha3znauenue, ycTpoicTBO, MPUHIUI IEHCTBUS OYTHIJIKOMOEUHBIX MAaIllKH.

4. Ha3nauenue, yCTpOICTBO, IPUHIIMII JEHCTBUS PO3IMBHO-YKYIIOPOYHBIX MAIIUH.

5. Haznauenwue, ycTpoWCTBO, TPUHITUT ACHCTBUS MaIIUH 71 (pacoBaHUS THBA.

6. HazHauyeHue, ycTpolCTBO, MPUHIUI I€HCTBUS TOHHEIBHBIX IaCTEPU3aTOPOB.

7. Haznauenue, yCTpONUCTBO, IPUHIUII JCHUCTBUS STUKETUPOBOYHBIX MAIIMH.

8. Haznauenue, ycTpoHCTBO, IPUHIIMII ACWCTBUS anmnaparoB po3iuBa B [I19T-OyTbuiku.

9. Haznauenwe, ycTpOWCTBO, MPUHITUN IEHCTBUS 000pyAOBaHuUs Ui U3roToBneHus [197T-
OYTBUIOK.

10.Ha3znauenue, ycTporiCTBO, MPUHIUIT JEUCTBUS AaBTOMATOB JIJI1 MOMKHU W HAIOJHEHHS KETOB.
11.KoHCTpyKTHBHBIE OCOOEHHOCTH TPAHCIOPTEPOB AJIsi TOTOBOM MPOIYKIIUH, 00YCIOBICHHbBIE
BHJIOM YITAKOBKH.
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12.IlepcieKTUBHBIE HAMPABIECHUS PA3BUTHUS U TEXHUUECKOTO MEPEBOOPYKEHHUS MUBOBAPEHHOTO
1 0€3aJIKOr0JILHOTO MPOU3BO/ICTBA

Kputepun ounenku:

OIICHKA «OTJIWYHO» BBICTABIISIETCS CTYAEHTY, €CJIM NIPaBUIIbHBIE OTBETHI COCTABIAIOT - 90-100%
OIIEHKA «XOPOILO0Y, €CIIU MPABUIbHBIE OTBETHI COCTaBISIOT -80-89%;

OIICHKA «YJIOBJIETBOPUTEIILHO», €CIIN MPABUIIBHBIE OTBETHI COCTABIAIOT - 70-79%

OIICHKA «HEYJIOBJIECTBOPUTEIILHOY, €CIIU MPaBUIIbHBIE OTBETHI COCTABIIAIOT MeHee 70%

HNPAKTUYECKHUE 3AHATHUSA / JABOPATOPHBIE PABOTBI

IIpakTH4yeckoe 3ausiTHe CocTaBjJeHNEe MAITMHHO-ANINAPATYPHON CXeMbI
NPOM3BOJACTBA COJIONA.

CTyaeHT 10J1KeH:

yMeThb:

- COCTaBJIATh MAlIMHHO-ANIIAPATYPHYIO CXEMY IIPOU3BOJACTBA COJIOAA,
3HATh:

- COCTaB U NMPUHIIMII ASUCTBHUSA 000PYL0BaHMSI IPOU3BOICTBA COIO/A
Xoa paGoTsI:

1.0O3HaKOMBTECH C TEOPETUUECKUMU TIOJIOKEHUSAMHU.

2.BbinonHuTe 33JaHUE NIPENOIABATEINS.

3.CocTraBbTe OTYET B COOTBETCTBUH C 33JaHUEM.

ean:

- 3aKpeNnuTh IPOUJEHHBIA MaTepual,

- YCIICIIHOE UCTIOB30BaHNE IPUOOPETEHHBIX YMEHUI B peabHOMN JKU3HHU.

TeopeTnyeckas 4acTh.

[IpuroToBneHue conoa - CIOKHBINA KOMIUIEKC MPOLIETYpP, KOTOPBI BKIIOYAET:
- O4YHUCTKY,

- COPTUPOBKY,

- 3aMa4YMBaHHUE,

- paieHue,

- 06paboTKy CBEKEMPOPOCIIETO COJIOA.

TexHonornyeckasi cxema jjsl IPOU3BOACTBA COJIOIA
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Puc. 1. TexHonoruueckasi cxema JJis MPOU3BOJICTBA COJIOAA.

B cootBercTBUMM € TUNIOBOM TEXHOJOTHMYECKOM CXEMOW, SIMMEHb KaK MCXOJHOE ChIPbE
noctynaer B OyHKepsl 1, pacrpenenuTesd MOTOKa 2 HANpaBIsOT SYMEHb B OyHkep 3, nmasee
MaTepuai MoJaeTcsl B BECOU3IMEPUTENb 4 U3 HEro SUMEHb I0JIAeTCsl Ha MEPBUYHYIO OYHCTKY B
BO3/IyILIIHO-CUTOBOW Cemaparop 5, OUMILEHHBIH MaTepuas B3BEIIMBAIOT HA BecouMmepuresne 6 u
NOJAI0T B CHJIOC 7, U POBETPUBAHUS STUMEHB MojaeTcs B OyHKep 1, manee sYMEHb MOJaeTcs
Ha BTOPUYHYIO OYHCTKY B BO3IYyIIHO-CUTOBOM cemaparop 8, oTnaeieHue (eppoMarHUTHBIX
npuMeceil TPOMCXOAUT B (EppOMArHUTHOM cemaparope 9, mocie MarHUTHOW OYHCTKU
MIPOUCXOIUT OTOOP OBCIOTa M KykoJisi B Tpuepax 10-11, qanee B BO3AYIIHO-CUTOBOM cemaparope
12 mpoucxoaut paszaesneHue 3epHa o KjaccaM (copTaM) B HEM IIPOUCXOJIUT pa3JielIeHUE 3epHa
[0 KPYIHOCTH, MEPBBIA U BTOPOU COPT sIUMEHS MOJAl0T B OyHKEpbI 13 0TXOABI OTHPABIIAIOT Ha
IIPUTOTOBJIEHUE KOpMa CKOTY, paclpeaenuTesb NoToka 14 u nurarens 15 nonaroT ounIIEHHBIN
SYMEHb JJIS 3aMaylBaHUs, MPEABAPUTEIBHO SYMEHb OTMBIBAIOT OT Tpsi3u U 00pabaThIBaOT
Ne3UHPHUIMPYIOMIMMU MaTepralaMHi B 3aMOYHOM YaHe 16 B KOTOPBIH 1MogaeTcst BO3IyX U BoJa U
Ipsi3b W MEJKHWE YacTHUIIbl BCIUIBIBAIOT M YJAISIIOTCS BMECTE C BOJOW, Janee pacTBOp
[epEeKaunBaETCs B 3aMOYHBIN YaH 17 B HEM BIIaXXHOCTb 3€pHa JI0JKHA AocTurath 41-42% nanee
pacTBOp IMepeKaurBaeTcs B COJOJOPACTUTENbHBIM ammapar 18 mpopammBaHHe TPOXOIUT B
TE€YEeHUU 6-8 CYTOK IIPU ITOM 3€pHO IPOAYBAETCS BO3/yXOM, a BIaXKHOCTb NOJIEpKUBaeTcs 96-
98% npu temmneparype 12° C, npu Heo6X0AMMOCTH 3€pHO OPOIIAETCS BOAOH ¢ TeMmepaTypoit
12° C, temneparypa 3epHa gomxHa ObiTh oT 14 mo 18° C, mocie wero mpopociiee 3epHO
nojaercs nutateneM 19 B anmapar noaBsuuBanus 20 ganee 3epHO MPOXOAMT MPOIECC CYIIKH
npu temneparype 85° C B BepTukanbHoil cymmike 21 B TeueHuu 24-36 4acoB, cyXoii cojon
MoJaeTCsl B POCTKOOTOOMHYIO MamuHy 22, najee POCTKH IMOCTYMarT B OyHkep 23, a cyxou
cosiofl B OyHKep 24, mociie 3TOTr0 COJIOA MOCTYNAaeT B MOJIUPOBAIBHYIO MAIIMHY 25 W Ha CKIIaJ
TOTOBOM MPOIYKIMH, 26-0T:Kapo4yHbld OapabaH IJis MOATOTOBKHU CBHIPhS K MPOU3BOACTBY
KapaMeJlu.

IIpakTH4yeckast 4acTh.

3ajaHue AJi CTYyJEHTOB: U3yYUTh YCTPOWCTBA U IMPHUHLMII JEHCTBUS HCIOJIb30BAaHHOTO
000pyJIOBaHUSI B TEXHOJOIMUYECKOH CXeMe NMPOU3BOJACTBA cosioa. Kaxaplil CTyAeHT NoiKeH
IpUIyMaTh 5 BOIIPOCOB IO MAalIMHHO-ANIapaTypHOU cxemMe MPOU3BOICTBA COJIO/IA.

3anumMre Ha3BaHUE PaOOTHI U €€ LElb.

IIpakTHyeckoe 3ausaTue Pacyer M moadop 000pya0BaHHUs 1151 IPOU3BOACTBA
coJioaa.

Hean:

- 3aKpeNnuTh MPOUJEHHBIA MaTepua;

- YCHEIIHOE UCII0JIb30BaHUE MPUOOPETEHHBIX YMEHUN B peaIbHON KU3HU.
CTyaeHT 10JIKeH:

yMeThb:

- IPOU3BONTH U pacueT 000py10BaHUs AJIsi IPOU3BOJICTBA COJIO/A,
3HATh:

- METOJIbI pacyeTa 000pyJOBaHUS JIJIsl IPOU3BOACTBA COJIO/A.

Xon paborsr:

1.03HaKOMBTECH C TEOPETUUECKUMH MMOJTOKEHUSIMH.
2.BeInonHUTE 3a/1aHKE MPENoAaBaTeNsl.
3.CocTaBbTe OTUET B COOTBETCTBHU C 3aJITaHHEM.

Pacuer u 1'[0,[[60}) TCXHOJIOTHYCCKOT'O O60py,[IOBaHI/I$I .
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Bribop BapouHoro arperara. Bapounslii arperat moaOupaeTcss MO KOJMYECTBY
3epHOINPOIYKTOB, TepepabaThiBaeMbIX B CYTKM B HauOoyiee HampsiKeHHbIH Mecdil: Qcyr =
> "Mr*a/ nmec,

rze -) Mr — KOJIM4ecTBO BCeX 3€pHOINPOIYKTOB, epepadbaThIBaEMBbIX B TO/,

a- JI0JIs BBIMMYCKA MUBa HauOoJiee HANPSDKEHHBIM MECSI] padOThl N MEC — YHUCIIO JTHEH
pabotsl B mecsn Qcyt = 2313 *0,1/28,5 =8,11 1 Ilepepabotky 1,5 T B CyTKH MOXKET 00€CIIeUnTh
HIECTHANAPaTHBIA OTEYECTBEHHBIM KIACCUYECKUM BapOYHBIM arperar ¢ €IMHOBPEMEHHOHU
3achInbio 1,5 T. YTOYHEHHAs: e TMHOBPEMEHHasl 3achInb cocTaBUT: Qen = Qcyr/Z ,

rjae -QcyT — CyTOUHOE KOJIMYECTBO 3€PHOIIPOIYKTOB, T;

Z — oOopaunmBaeMOCTh BapouyHoro arperatra. Qem = 8,11/54 = 15 T
O6opynoBanue i 1iexa OpokeHUss ¥ JoOpakMBaHWs. BMECTHMOCTh ammapara Ui TJIaBHOTO
OpoXXeHUs oA0UpaeTCsl 0 00bEMY XOJIOJHOTO Cycia ¢ OJHOW BapKu ¢ y4eToM Koddduimenra
3anonnenus 0,9.

1,805 xr — 1,054 gan 1500 kr - X man. st muBa Cenuy: Xc= 1500*1,06/1,805 = 880,88
nan = 8,80 m3. [l nmuBa JIbBoBckoro: Xi = 1500%*1,067/1,9955 = 802,054 man = 8,02 M3 .

Jlist muBa MaptoBckoro: Xmap = 1500%1,067/2,46 = 650,6 nan = 6,5 m3 BmectumocThb
anmapara J[ns nmusa Cenuy: Vopce = 8,80/0,9 = 9,78 m3. [lns musa JIsBoBckoro: Vop.i1.= 8,02/0,9
= 8,91 m3. Jlna nmuBa MaproBckoro: Vop.map = 6,5/0,9 = 7,22 m3 IlpuaumaeM OpoavIIbHBIN
annapar b-604 Bmectumoctbio 10 M3. Yucnio annapatoB MpH yCIOBUHM HANPS)KEHHOW pabOThI
3aBoja: Nop = VX.C.R*0,1/Vop*K1 *Z1,

VX.c.r. — TOZ0BOH 00BEM XOJIOJHOTO CyClia JAHHOTO COpTa MUBa, M3;

VOp — BMECTUMOCTh BRIOPAaHHOT'O CTAHAAPTHOIO ammapara, M3 ;

K1 — ko3¢ durnueHT 3anoaHeHus anmapara riiaBHoro opoxenus, 0,9;

Z1 — o0OopaumBaeMOCTh ammapaTa IJIaBHOTO OpOXKEHHUS B MecCSI [UIsl JaHHOTO copTa
nuBa. J[nsa muBa Cenuy: NOp.c = 7588,80%0,1/10%0,9*%3,8= 22,18 Jlns muBa MapTOBCKOTO:
Nop.n = 3841,2*%0,1/10%0,9*3,352 = 12,73 Jna mmBa MaproBckoro: NOp.mMap =
1280,4*%0,1/10%0,9*2,143 = 6,64. Bcero ammapatoB ¢ y4eToM JBYX 3amlacHBIX:
22,18+12,7+6,64+ 2=43,55. Tlpunumaem 44 annapara.

BmectumocTs anmnapara 1o0OpakuBaHusl 10JIKHA ObITh KpaTHa 00bEMY MOJIOIOTO MTMBA U3
OJIHOTO OpOJMIIBHOTO anmapara ¢ yuetom kodddurmenta 3anoaaenns,98.

1,805 — 1,03 1500 - X X = 1500*1,03/1,805 = 855,95 ngan = 8,55 m3. BmecTumocTth
anmapara Juisi 100pa)XMBaHUSl C Y4€TOM TOTO, YTO OH OyAeT BMeIIaTh MOJIOAOE MUBO U3 ABYX
afnmapaToB TJAaBHOTO OposkeHus, coctaBuT: Vioop = 8,55%2/0,98 = 17,44 m3. Tlpunumaem
anmapatr BMecTuMocTbio 20 M3 . Yucno anmaparoB Juist joOpaxuBaHus: njgodp. = Vm.m.rx0,1 /
Vo0p.xK2xZ2 , VM.IL.r. — roJJ0BOi 00b€M MOJIOJIOT0 MHBA JAHHOTO COpTa IUBA,

V100p. — BMECTUMOCTh BRIOPaHHOTO anmapara, M3 ;

K2 - xoaddunuent 3anonHenus amnmaparta, 0,98;

Z2 — 060paunBaeMOCTh alapaTroB JOOpaXUBAaHUS B MecCAll IS JAHHOTO cOpTa MHUBA.
Hns Cenuy nuBa : ngoOp.x. =7416%0,1/20x0,98x1,363 = 27,76 = 28 Jlns JIbBoBCKOTO mUBa:
nao6p.i1. = 3754,8x0,1/20x0,98x0,697 = 27,48 =~ 28

IIpakTHYecKas 4acThb.

3agaHue JUIs CTYIEHTOB: paccuuTaTb o00OpyHOBaHME [UIs IPOU3BOACTBA COJIOJA
IIPOU3BOJUTENBHOCTBIO 2 T, 2,5, 5T B CYTKH.

3anumure Ha3BaHUE PaOOTHI U €€ LElIb.

IIpakTnueckoe 3auaTue CocTaBjieHHe MAITMHHO-ANNAPATYPHOU CXEeMbI
NPON3BOJACTBA MUBHOIO CYCJIA.

Hean:
- 3aKpEIUTh MPONIECHHBIA MaTepra;
- YCIIEIIHOE UCIOIb30BaHNE MPUOOPETEHHBIX YMEHHH B peabHOM KU3HU.
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CTyaeHT 10J1KeH:

yMeThb:

- COCTaBJISITh MAIIMHHO-ANIIAPaTYPHOM CXEMbI IPOM3BOICTBA MMMBHOTO CycIIa,

3HATh:

- 00opynoBaHHE W MPUHLHMIT JACHCTBHUS MAlIMHHO-aIIapaTypPHON CXEeMbI MPOU3BOACTBA
MUBHOTO CYCIIa.

Xopn padoThlI:

1.03HaKOMbTECH C TEOPETUUECKUMH OJI0KEHUSIMHU.

2.BpinosnHNTE 33JaHUE NIPENOIABATEINS.

3.CocTaBbTe OTYET B COOTBETCTBUU C 33JJaHHEM.

TeopeTnyeckas 4acTh.

K oOopynoBanuto s TOPUTOTOBJICHHS THMBHOTO CYCJIa OTHOCSTCS 3aTOpHBIE,
(GWIbTpallMOHHBIC, CYCIOBAPOYHBIC amnmapaTbl M BCIOMOTaTeNbHOE O0O0pYAOBaHHE,KOTOPHIE
BMECTE TMPEICTaBISIIOT co00il BapouHble arperartbl.llenbio  3amaunBaHus SBIIETCS
YBEIUYCHUEBIAKHOCTU SUMEHS 10 BiIaxHOCTH 42-48%. Ilpouecc mpoHCXOAUT B MOECYHOM
armapare.c MpOIeJIEpPHOW MEIIAIKoW B IIeHTpallbHOW TpyOe.3atupanue. Llenp 3atupanus —
HKCTPArupoOBaHUE PACTBOPUMBIX BEILIECTB COJOJA U HECOJIO)KEHOTO ChIPbSl M MpPEBpAILEHUE MO
neiicTBueM (pepMEHTOB HEPACTBOPHMBIX BEIIECTB B PACTBOPUMBIE C MOCIEAYIONIUM EPEBOAOM
uX B pacTBOp. BemecTBa, nepemienime B pacTBOp, Ha3bIBAIOT IKCHIPAKMOM.

3artupaHue BKJIIOYAET TPU CTAJAUU: CMEIIMBAaHHE H3MEIbYEHHBIX 3€PHONPOAYKTOB C
BOJIOM, HArpeBaHWE W BBIICPKUBAHHE IONYYCHHOW CMECH TpPH 33J[aHHOM TEMIIEpaTypHOM
pexxume. .JIaHHBI Mpoliecc MPOUCXOANUT B 3aMOYHOM armapare.

OuibTpoBaHue 3aTopa. OcaxapeHHbI 3aTop IMpeacTaBiIsieT co00il  CyCIEH3UIO,
COCTOAIIYI0 W3 JBYX (ha3: KUAKOW (MMBHOE CyCilO) W TBepAou (muBHas apooOwHa). Llems
¢unbTpOBaHUS — OTHEJIEHHWE I[HMBHOIO cycila oOT JpoOuHbl. PuibTpoBaHHE 3aTopa
MoJpa3eNserTcss Ha JBe CTaguu: cOOCTBEHHO (GUIBTPOBaHHE MEPBOro (OCHOBHOIO) cCycla
BBIIEJIAYMBAHNE — BBIMBIBAHHE SKCTPAKTA, 3a/IepPKUBAEMOTo apoouHoi. Cyciao u mpOMBIBHBIC
BOABl JOJDKHBI  OBITh  NIPO3pauyHbIMM  BO  M30€KaHUE 3aTPYAHEHHs]  IMOCIEIYIOIINX
TEXHOJIOTUYECKUX OTepaIfii U YXyALICHUS Ka4yecTBa IH1Ba.

Kunsiuenue cycna ¢ xmeneM. OTuabTpoBaHHOE CYCIIO M IIPOMBIBHBIE BOJIBI COOMPAIOT B
CyCJIOBapOYHOM arapare M KUIATAT ¢ xmeneM. Llenb KunsueHuss — cTepuin3anus cycia,
cTabunu3aius ¥ apoMaTu3alrs ero cocraBa TOPbKUMU BelecTBaMu xmens. [IpeBpaienus npu
KUIISIYEHUU cyciia ¢ xMmeneM. JlpoOieHble 3epHONpPOIYKTBl BCErla COAEp:KaT HEKOTOpOoe KO-
JMYECTBO MHUKPOOPraHU3MOB. [Ipu KHCION peakiuu cpeisl cycila CTepUIM3alMs AOCTHraeTcs
yke gepe3 15 MuH kurstaenus. [Ipy KumssueHnn XMenst B Cyclio MepexXoIuT 3HAYUTENIbHAS YacTh
€ro yrieBoJIOB, OENKOBBIX, TOPHKUX, AYOUIBHBIX, aPOMAaTHYECKUX U MUHEPAIbHBIX BEIIECTB.
Apomarn3anus Ccyciaa TPOUCXOAWT B pPE3YyNbTaTe pPacTBOPEHHS B HEM CIEUU(UIECKUX
COCTaBHBIX YacCTeW XMeJs W MPOAYKTOB peakiMu MelaHOMAMHOOOpazoBaHMs. C MOBBILIEHHEM
TEMIIEpAaTyphl Cyclla MPOUCXOAMUT JAeHaTypalus OEIKOB, KOTOpas BHEIIHE XapaKTepHU3yeTcs
nosBieHreM MyTu. KumnsueHue cycia ¢ XMelIeM COMPOBOXKIAETCS CHUKEHUEM €ro BSI3KOCTU U
MIOBBIIIEHUEM IIBETHOCTH B PE3YJbTaTe PEaKIHWH METaHOMIMHOOOpA30BaHUsS, KapamelIu3alliu
CaxapoB, OKHCIICHHs OTU(PEHOIBHBIX BEIIECTB U PACTBOPEHUS KPACSIIUX BEIIECTB XMEIS.

Otnenenue cycia oT xMmeneBod JpoOuHbL [Tocne oxoHUaHUS KUIMSYEHUS OXMEJIECHHOE
CyCJIO TIOCTYMAaeT B XMEJEOTIEeNUTENb. XMeleBas ApoOuHa 3a/ep>KUBAeTCi Ha CHTE, CYCIO
MIPOXOJUT CKBO3b HETO U IIEHTPOOESKHBIM HACOCOM TMEPEKAYMBACTCSI B COOPHUK IS OXJTaXK ICHHSI
U OCBETJICHHUS. 3aTeM XMEJIEBYIO0 IpPOOHHY MPOMBIBAIOT TOpsAYei BOJOW Ui JIOMOJHUTEIHEHOTO
BBIIIENIAYABAN U1 SKCTPAKTHBHBIX BEIIECTB XMeIsl. [[pOMBIBHBIE BOBI IPUCOCTUHSIFOTCS K CYCITY
B CYCJIOBapOYHOM armmapare.

OxnaxneHne M ocBeTiieHue cycna. llenp oxnaxaeHus W OCBETJIEHHMsS Ccyclla—
MOHMKEHUE Temnepatypsl 10 6...16 °C (B 3aBUCHMOCTHOT crtocoda Op0KeHHUs ), HaChILEHHE €ro
KHCJIOPO/IOM BO3yXa U OCAXJICHHE B3BEILICHHBIX YAaCTHII.
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IIpeBparienus npu oxjaakJI€HUU U OCBETIIEHUH cycla. B oxyiaxaaeMoM cyciie ocTaroTes
CKOAryJMpOBaHHbIE OEJIKH, KOTOPbIE HAXOATCA B COCTOSIHUM TOHKHX B3Beceil (cycnensuit). [lpu
MOHM)KEHUU TEMIIEPATYPbl OHU OCAXKJAIOTCH.

B teuenue Bcero nporuecca oXJaxxJeHUs CyclIO MOINIOMAeT KUCIOPO BO3yXa, KOTOPBIN
npu temneparype Bbie 40 "C pacxoayercss Ha OKUCIEHUE OPraHUYECKUX BEILIECTB CyCJIa, YTO
IPUBOJUT K MOTEMHEHUIO CYCJa, CHUKEHUIO XMEJIEBOI0 apoMaTra U XMEJIeBOI TOpeyH.

OxnaxkaeHue cycila COIPOBOXKAAETCS UCHAPEHUEM HEKOTOPOro KOJMYECTBA BOJBI, 4TO
IPUBOJUT K YMEHBILICHHUIO €0 00beMa U MOBBILICHUIO KOHIIEHTPALUH.

IIpakTnyeckas 4acThb.

3amanue A CTYJASHTOB: M3Y4YHTh YCTPOMCTBAa M MPHUHUUI pabOThl 000pyIOBaHHS IS
MalIMHHO —allapaTypHOH CXEeMbl MPOU3BOJACTBA MUBHOrO cycna. llpuaymars Kaxkaomy
CTYIEHTY II0 5 BOIPOCOB IO OOOPYAOBAHMIO MAIMHHO-AINIAPATYPHON CXEME NPOU3BOJCTBA
MUBHOTO CYCIIa.

3anummure Ha3BaHUE PAOOTHI U €€ IElb.

IIpakTuyeckoe 3ansiTue 3aTOPHBbIH GUILTP-NPECC HOBOI KOHCTPYKIIMH.
CTyaeHT 10JIKeH:
yMeTb:
-UCII0JIB30BATh 3aTOPHBINA (PHIIBTP-TIpEcC,
3HATh:
- 00opyIoBaHMe U MPUHIIMII JEHCTBUA3aTOPHOTO (PHIIBTP-TIpECCa.

Xox pabdoThI:

1.O3HaKOMBTECH C TEOPETUUECKUMHU MOJIOKEHUSIMH.
2.BhINoNTHATE 3a/1aHKE MTPENoAaBaTEsl.
3.CocTaBbTe OTUET B COOTBCTCTBUH C 3aJaHHUEM.

ean:
- 3aKpeNnuTb IPONJEHHBIA MaTepual,
- YCIIEIIHOE HCII0JIb30BAaHUE TPUOOPETEHHBIX YMEHUH B peaibHON )KU3HU.
Teopernueckas 4acTb.

Qunvbmposanue 3amopa 00ECNEUNBAET OTAEJIEHUE BOJHOTO PACTBOPA 3KCTPAKTHUBHBIX
BEIIECTB (Cycia) OT HEe pacTBOPEHHOM yacTu (qpoOuHsl). 1 MpoU3BOCTBA MHUBA UCTIOIB3YIOT
TOJIBKO CYCJI0, KOTOPOE JIOJKHO OBITh OT/AEJIEHO OT ApOOMHBI BO3MOXKHO TIaTenbHee. [1epBblit
3Tal B Mpolecce urbmposanus 3amopa - cOopa MEPBOro Cycia, BTOPOH - BbIIIETauMBaHHE
JIpOOMHBI ITyTEM BBIMBIBaHMSI 3aJ€pKaHHBIX B HEM 3KCTPAaKTHUBHBIX BewlecTB. Ilpu guiibrpanyu
3amopa npoOuHa OepeT Ha ceds pojib BCIOMOIaTENbHOIO (UIBTPYIOIIETO MarepHaa.
[Tpoxoasuiee uepe3 ApoOUHY CyClIO Ha3bIBAIOT nepsvim cyciom. Koraa nepBoe cycio codpaHo, B
npobuHe emé ocraercs skcmpaxm. YToObl TMBOBAPEHHOE NMPEANPUATHE MOIIIO paboTaTh Oojee
HSKOHOMUYHO, LEJIEeCO00Pa3HO A3TOT SKCTPAKT H3BJIE€Yb, MO3TOMY JPOOMHY IOCIE CTEKaHHS
nepBoro cycia mnpombiBaioT. Ilomydaemblii U3 JApOOMHBI SKCTPAKT BBIMBIBAIOT Tropsiueit
BojoN. [Ipoyecc urvmposanus Benyt npu Temneparype no 80 °C. IIpombIBKY IpoOUHBI
IPOBOAAT JIOTEX TOp TMOKa B CYCIOBapOYHOM KOTJIE HE IOJNYYUTCS JKelaemas
KOHIEHTpaluu cycia.Quibmposanue 3amopa 0ObIYHO MPOBOJSAT C TOMOIIBIO PurbmpayuoOHHbIX
YaHO8 NN 3aMOPHLIX Purbmp-npeccod (matiw-purbmpos). OUALTpAIMOHHBIN YaH - Hauboee
cTapblii M HauOoJjiee pacIpOCTPAHEHHBIN (UIBTPOBAJIBHBIN ammapar, HCHOJb3YEeMBIH MpHU
IPUTOTOBICHUH MUBHOTO cycia. HecMoTpst Ha mOnysIsipHOCT U GOJIBIIYI0 paCIPOCTPAHEHHOCTh
y QuibTpoyaHa €CTb JOCTOMHBIH KOHKYPEHT - 3amopHulil ¢uibmp-npecc (matiui-ghuiomp),
Oojlee mMpoOCTOE W HaAeKHOE oOopymoBanue. B ¢urbmp-npeccax nocturaercss ydiinee
U3BJICUCHHE DKCTPAaKTa M3 JAPOOHHBHI. OuUIbTp-Mpecchl UMEIT TPEUMYIIECTBa Mepe.
(GUIBTPAIIMOHHBIM aIlllapaToM: B COYETaHUU C XOpoIIei IpoOMIKON Moy4yaroT 0osiee BHICOKHIA
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BBIXOJl 3KcTpakTa (10 1 %), ocHOBHOe cycino (uiabTpyercsi mpumMepHO Ha 1 4, MeHbIIe
pacxoayeTcsi BOJAbl Ha NpOMbIBaHHE IpOOMHBL. B mocienHee Bpemsl MOSBUIUCH 3aTOPHBIC
(GuIbTPEI HOBOT'O MOKOJIEHUS (MaNIIPUIBTPHI).

Yempoticmeo gunompa 2001. Takoir GuIbTp COCTOMT W3 MEMOpaHHO-KaMEPHBIX
MOIyJAed M pemeTdaThiX (QUIBTPYIOIIMX IUIMT , W3TOTOBJICHHBIX W3 NPONHICHA U
PaCIOJIOKEHHBIX ITOOYEPEAHO APYT 32 APYTOM.

MemOpaHHOKaMepHbIE MOAYJIH COCTOAT M3 OJHOW pU(ICHON IUTHl TOMIHHON 10
MM, HOKpPBITOH € 00€MX CTOPOH 3JACTUYHOM IIaCTMAaccOBOM MeMOpaHOHM, KOTopas 3a)kaTa B
pamax TommuHOW 1o 40 mwm. Ilnura uepe3 mTynep COeAMHSACTCS TUOKUM IIJIAHTOM C
TpyOOIIPOBOJOM CXAaTOro Bo3ayxa. B 3agaHHOe BpeMs uepe3 HEro B IMPOCTPAHCTBO MEXIY
IUIMTOW M TUIACTMACCOBBIMH MEMOpaHaMM IIOCTYHAeT CKaThlid Bo3ayX. [1ockoiabKy MeMOpaHbl
3JIaCTUYHbBIE, TO OHHU PACTITUBAIOTCS U CKUMAIOT CIION IPOOUHBI, HAXOASIIUNACS IO 00€ CTOPOHBI
MemOpansl. [To ApyTyIo cTOpoHY cioi TPOOUHBI OTpaHUYCH (PHIBTPYIONICH TUIUTOM, COCTOSIIEH
W3 penieT4aTord MpOMMICHOBONH OCHOBBI (ToimmHa 40 MM), MOKPBITOM ¢ 00€MX CTOPOH
(GMIBTpOBANBHOM can(eTKol , uepe3 KOTOPYIo (GUIBTPYIOTCS MEPBOE CYCIIO U MIPOMBIBHAS BOJA.
[Tocne 3akpeiTus GpuabTpa (MOIYIN U IIIUTHL (PUIBTPA CKUMAIOTCS OT MEXAHUYECKOTO MPUBOJA,
U QUIBTPp TPUBOAUTCS B paboyee COCTOSIHHE) MEXAY MEMOpaHHO-KaMEPHBIM MOIYJIEM H
bunbTpyromen WIKTON o0pa3yeTcs repMeThueckas kamepa mupuHoi 40 MM, Kyaa MocTymaeT
3arop. B HIKHel yacTu GuiIbTpa 4epe3 Bce MOLYJIU U IJTUTHI MPOXOAST JBa KaHaja: IS MO1aun
3aropa (IIpOMBIBAIOIIEH BOJBI) M OTBOAA cyciia (IPOMBIBHOW BObI), MPU 3aMOJHEHUU KaMep
¢uibTpa 3aTOPOM UEpE3 BEPXHUI KaHal BHITECHIETCS BO3YX.

B coGpannom Buzie (UIBTP COCTOUT U3 HEMOABIKHOM U MOJBUKHOW TOPIIOBBIX IUIHT,
MEXy KOTOPHIMH Ha 0ajKaxX pacIioIoKEHO B MOABHYKHOM COCTOSHUH A0 60 (HIBTPOBAIBHBIX
IUIUT W MeMOpaHHO-KaMepHbIE MOJYNU. B HEMOABM)XKHON TOPLIOBOI IMJIMTE MMEIOTCS KaHAJbI
JUIsl TIOJIBOJIA 3aTOpa U OTBO/JA cyciia (IpOMBIBHBIE BOJIbI). CxKaThIM BO3IyX MOCTYIAET B MOJYJIN
no ruOKUM [UIaHraMm , OJaroaapsi KOTOPbIM OOECIEeYnBACTCS MX MOJBUKHOCTH MPU BBITPY3KE
IpoOuHBI B OYHKED.

Qurvmposanue. 3aTOp MOJAIOT B KaMepbl 1o M30bITOuHBIM naBieHueM 0,015-0,02
MITa. IlepBoe cycino mpoxXoauT uyepe3 GUIbTPyromue catr(peTky U3 MPONICHOBOW TKAHH BHYTPh
peleTyaThIX MIUT U BBIBOJUTCS B cOOpHUK. B Teuenue nepBbix 10 MUH JaBleHHE HECKOJIBKO
MOBBILIAETCA, a 3aTeM cradbminsupyercd. [locie npomycka yepes GUIbTp BCEro 3aTopa Kamepbl
3anoyIHATCS IpoOuHO. OTaeneHue mepBoro cycia mnpojoikaercs okono 20 muH. Ilocne
OTJIEJIEHUsI TIEpPBOro cyclia JApOOHMHY OTKMMAIOT 3JacTMYHBIMM MeMOpaHaMu MeMOpaHHO-
KaMepHbIX MInT. 11 3Toro BHyTps Moayiei noxa gasieHuem 0,05-0,6 Mlla nogaercst cxaThiid
BO3/yX, MEMOpaHbl pacTATUBAIOTCS, C)KUMAIOT CIOW APOOMHBI U TAKMM 00pa30M BBIJABIMBAIOT
ocTaTKH nepBoro cycna. [Ipouecc pmurcst okono 5 MuH. Ilpomsisanue opobunsi. Ilocne otxaras
MEPBOro Cycja Mojauy CKaToro BO3ayXa OTKIIOYAIOT M MEMOpPaHbI BO3BPAIAIOTCS B UCXOIHOE
nosiockeHue. Ilo Tem ke kaHamaMm, 4TO M 3aTOp, B KaHAJIbl CHU3Y INOAAIOT NPOMBIBHYIO BOXY
temriepatypoit 78°C . Jlnsi ymalieHHsl KUCJIOpOJa BO3JyXa €€ MPEeIBAPUTEIBHO €adpPHUPYIOT.
Bona skcrparmpyer u3 JIpoOHMHBI OCTaTKM MEPBOTO Cycia, M MPOMON BBIBOJUTCS dYepe3
¢unbTpyromue caldeTky U pereTyaTbie MIUuThI.

JlpoOuHy OTXHMMAIOT elle pa3 Npu U30bITOYHOM JaBieHuu npumepHo 0,07 Mlla no
BiIaxxXHOCTH 32%. Ilpu Takol BiIaXHOCTH APOOHMHY yIOOHO TpaHCHOPTUPOBaTh. BiakxHOCTH
MOYKHO CHW)KaTh W Jajblile, MOBbIIas 1aBjieHne Ha MmeMOpansl o 0,12 MIla, Ho Toraa npobuna
CTAaHOBMUTCS CIMIIKOM CYXOH, M BO3HHUKAIOT 3aTPyJHEHHUS IMpPH €€ TPaHCIOPTUPOBAHUU IO
TpyOompoBOoJaM U TNpH BhIrpy3ke u3 OyHkepa. [Iporecc orxarus ApoOMHBI JyUTCS okoyo 10
MUH.

Buiepyska Opobunvl. Jis BBITPY3KM JPOOWHBI OTKPBHIBAIOT (QUIABTP (OTKIIOYAIOT
MEXaHM3M CXKaTHS M Pa3fABUTAIOT MOAYJIM U IUIUTHI) M BBITPYXKAIOT JApOoOUMHY B OYyHKEp, U3
KOTOPOr0 €€ IHEBMAaTUYECKUM TPaHCIOPTOM BBIBOASAT B cuiioc i XpaHeHus. Ilporecc
BBITPY3KH uuTcst okosio 10 MuH. OTKpbhIBaHME M 3aKpblBaHHE (HIBTPA OCYIIECTBISAETCS
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aBTOMaTHUYECKU. Bech MUK QUIbTpOBaHUS U MPOMBIBaHUS ApoOUHBI mpoposwkaercs 100- 110
MUH, YTO JA€T BO3MOXHOCTh (DUIBTPOBATH MPUMEPHO 12 3aTOPOB.

B koHIe Henenu, Korjaa 3aKaH4MBalOTCSl BApKH, (PHIBTPOBAIbHBIE CAI(ETKN MTPOMBIBAIOT
BOJIOM, He BbIHUMAs UX W3 (uubTpa. JJis pacTBOpEeHHs] OCTaBIIMXCS YacTUYEK APOOUHBI B
TEUYEHUE HECKOJBKHUX YacOB uepe3 (PUIbTp MPOKAuMBAIOT CIA00IIEI0YHOM pacTBOp.

IIpu skcryaranuu ¢unstpa 2001 oT 000JI04EK 3epHA B 3aTOpE, HCIOJIB3YEMBIX B
KadyecTBe (PUIBTPYIOLIETO MaTepuaia, MOXKHO OTKa3arbes. Coyoa pa3MaibIBalOT B OOBIYHOM
BaJIKOBOM JPOOMIIKE Ui CYyXOro rpyOooro nomosa Tak, YTOOBI 10JIsI MyKH COCTaBJIsIa IPUMEPHO
50%. 3aTemM 00OJOYKH OTACHSAIOT OT MYKH M M3MENBbYal0T MX HAa MOJOTKOBOW apoduike. IIpu
9TOM MOJYYaroT CYCJO C MOBBIIIEHHBIM BBIXOJOM 3KCTpPAaKTa, YTO OOYCIIOBJIEHO MepepadoTKON
TOHKOT'O TIOMOJIa U TITYOOKHM OTXKATUEM JIPOOHHBI.

IIpeumymecTBa 3aTOPHBIX PUIBLTP-NIPpeccoB (MAI-PUILTPOB)

Cumxenue pacxoja 3epHa Ha 15-20%;

Cuumxenue pacxozaa Bojasl Ha 30-50%;

YMmensbienue Bpems Bapku Ha 20%;

N3Bneuenne 100% caxapoB U3 conona;

CHmkeHue BIaKHOCTH ApoouHbl Ha 10-15%:;

[TnotHOCTH cycna o 18% u Gotee;

Bpewms ¢punbrpannu menee 100 MunyT;

CoxkpallieHre BpeMEeHHU BhIIIEeTauuBaHUS TPOOUHBL;

CHuxenue copepkaHusi 1yOuIbHBIX BEIIECTB;

Coneprxanne 6eaKoBOro ocajaka Huxe Ha 30-50%;

Copep:xaHue B3BEIICHHbIX BellecTBa HUke Ha 30-50%;

OcraTo4Has BIAKHOCTH ApoouHa 60-70%;

Cyci10 BBICOKOTO Ka4eCTBa U YUCTOTHI;

Chumxenue pacxoja xmens Ha 5-15%;

bonee Tonkuit nomou conona (1o 80% mykn);

Bricokast mpon3BOAUTENHHOCTS;

DKOHOMMUS 3JIEKTPOIHEPTUH;

OKOHOMMUS NPOU3BOICTBEHHBIX IIIOLIA/IEH;

CHuxeHue Tpyao3arpar;

B03M0XHOCTh BapKH crieIUaIbHBIX COPTOB MUBA.

Y  OUBOBapeHHOTO 3amopHO20 uibmp-npecca B CUNY CHEUUANIU3alUN  €CTh  Psij
CYIIECTBEHHBIX OTJIMYUN OT OOIIENPOMBINIICHHBIX Gurbmp-npeccog. B TepBylo ouepens
ClelyeT OTMETUTh (WIbTPOBAJIbHbIE KaMepHble M MEMOpaHHbIE IUJIUTHl OPUTHMHAIBHON
KOHCTPYKIHUU.

3amopmwiii - punbmp-npecc (Ma-QUABTP) HUMEET  IITyIEpa TMOJAa4U CYCIICH3UU:
[EHTPaIbHBIA BEPXHUN M LEHTPATBHBIA HUKHUIA, IITYIepa MOJa4d TPOMBIBHOW BOJBI, HITYIEP
[IOJa4u  CXKaToro BO31yXa, mTyliepa OTBOAA Cycla M IPOMBIBHOM BOJbl. Ywucio
(GWIBTPOBANIBHBIX KaMep MOXeT ObIThb OT 5 10 225, MeHsercs B 3aBUCUMOCTH OT
MIPOU3BOIUTENILHOCTH (PUIBTPA.

IIpakTHYecKas 4acThb.

3anaHue JJid CTY/IEHTOB: U3Y4YUTh YCTPOMCTBO U MPUHIUI JAEUCTBUS 3aTOPHOTO (DUIIBTP-
Ipecca HOBOW KOHCTPYKIMM, IPUAYMaTh KaXJAOMy CTYAECHTY 5 BOIPOCOB IO YCTPONCTBY H
MPUHLINITY IEHCTBUS 3aTOPHOTO (PUIBTP-TIpEcca HOBOM KOHCTPYKIIUU.

3anummre Ha3BaHUE PaOOTHI U €€ 1Elb.

IIpakTHyeckoe 3ausaTue _CocTaBjieHle MAIIMHHO-ANNAPATYPHOI CXeMbI CHCTEM
3Hepr0c6epemennﬂ NP KUIIAYCHHUH IIHNBHOI'0 CyCJia.

CTyaeHT 10J1KeH:
YMETh:
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- COCTaBJATH MAIIMHHO-AMIIAPATYPHYIO CXEMY CHCTEMBI SHEpProcOepekeHus MpH
KHUIISTYCHUH TTUBHOTO CYCJIa,

3HATD:

- 000OpyZOBaHUE M €r0 MPUHIIMIT JEHCTBHUS B COCTABE MAIIMHHO-AIIAPaTypHOH CXEMBbI
CUCTEM dHEprocOepekeHUs MPU KUTISTICHUN TUBHOTO CyCJia

Xox padoTbI:

1.O3HaKOMBTECH C TEOPETUUECKUMHU MOJTOKEHUSIMH.

2.BbINOJHUTE 3aJJaHUE MPETo1aBaTesl.

3.CocTaBbTe OTUET B COOTBCTCTBUH C 3aJaHHUCM.

Hean:

- 3aKpENUTh IPOMICHHBINA MaTepHUall,
- YCHENTHOE UCTIOIB30BaHUE MPUOOPETCHHBIX YMEHHUM B peajibHOM JKU3HHU.
TeopeTnueckas 4acCThb.

OCHOBHBIMHU amnmapaTamMu Ui NPUTOTOBJIEHUS IHMBHOTO CyClia SBIISIOTCS 3aTOPHBIE,
(GUIBTPAIIMOHHBIT M CYCIIOBapOYHBIN ammapaThl, KOTOPHIE COCAUHEHBI MEXKAY COOOM
TpyOOIIPOBOJIaMU B €IMHYIO CHCTEMY, HA3bIBAEMYIO 8apOUHbIM acpecamom. B cxeme arperara
MMEIOTCSl HACOCHI JIJIsl TEpEeKaunBaHUs 3aTOPHON MACChl, MyTHOT'O CyCJia U TOPSYET0 OXMEJICH-
HOTO CyClla, a TaKXKe XMEJICOTICIUTENb, MPUOOPHI IS KOHTPOJIS U YIPABJICHHUS IPOLIECCaMU
MIPUTOTOBJICHUS CyCIa.

B 3aBHCHMOCTH OT YKClIa OCHOBHBIX aIlllapaToB Pa3IMYal0T BapOUYHBIC arperarthl C AByMs,
YETBIPHMSI U IIECTHIO anmapaTaMu.

Puc.1, Yerbipex anmapaTHbIi BapOYHBIN
arperar

Ha pucynke 1 nzobpakeHa cxema 4eThpexamnmnapaTHOro BApOYHOTO arperara, KOTOpbIi
COCTOMT M3/IBYX 3aTOpHBIX ammapartoB 4, ¢uiabTpalMOHHOro ammapara 1, CycJIOBapOYHOTO
amnmnapara 2, BOJONOJ0rpeBaresns 3 U xMeje-otaenuTens 5. B oAHOM U3 3aTOpHBIX anmaparoB
IIPOU3BOJIAT 3aTUPAHUE COJI0JIAa, HECOJIOXKEHOTO 3€PHOBOTO ChIPbsl U OCaXapuBaHUE, B IPYIOM -
HarpeBaHue M KHUIsTYeHHE 3aTOpHOM Macchl. O0a 3aTOPHBIX ammapara COBEpPIICHHO OJIMHAKOBEI,
YTO TIO3BOJIIET MAHEBPUPOBATH HUX pPAOOTOH. 3aTOpHBIE ammapaTrbl YeThIpeXarnapaTHOro
arperara HaxonArcs B pabore He Oomee 50% BpemMeHH, MOITOMY IS JBYX PSIOM
YCTAaHOBJICHHBIX YEThIpEXaNMapaTHBIX arperartoB M3 YEThIPEX 3aTOPHBIX alllapaToOB MOKHO
OCTaBUTh JBa. B pe3ynapTaTe MNOAy4YOT OJAMH UIECTHANINApaTHBIM arperaT ¢ YyABOCHHOU
MIPOU3BOJUTENILHOCTHIO. 3aTOPHBIE M CYCJIOBApOYHBIN anmapaThl pa3MeIaloT Ha OJHON TOpHU-
30HTATbHON TUIOIIAAKE, a (UIBTPAIlMOHHBIN ammapar BbIMIe Ui OOecTeueHus CToKa
(GuIbTPOBAaHHOIO Cycla B CYCJIOBApOUHBIM ammapar. Bapounble arperaThl H3roTaBIMBAIOT
npousBoguTenbHOCTREIO 1; 1,5; 3; 5,5; 8,5, 10 T (cumtas mo Macce OJHOBPEMEHHO
nepepadaThIBAEMOT0O COJIOJIA M HECOJIOKEHBIX MaTeprualioB). CMemBanue ApoOICHOTO COIoaa 1
HECOJIOKEHOT'0 3€PHOBOIO CHIPbsl C BOJOW, HArPEBAHUE U KUIISTYEHHUE 3aTOPHOM MacCChl IPOBOJAT
B 3aTOpHOM armmapate (puc. 42), KOTOpPBIH MpeacTaBiIsieT cO00M MMIMHApUIEeCKui cocya 12 ¢
IBOMHBIM cdepuueckuMm gaumeM 20, oOpasymomuMm pyOamiky, OpeaHa3HAYCHHYIO s
HarpeBaHusl U KUIISTYEHHs] 3aTOPHON Macchl. ['peromuii map moaaroT B MapoBYK pyOallky B
HECKOJIbKMX TOYKax W3 KousbleBoro mnapomposopa 15. KonageHncar orBomar uepes
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KOH/IeHcaTooTBOMUHMK 17. HeckoHneHcupoBaBmInecs: ra3bl U3 MapoBOM pyOallikv BBIBOJAT IO
TpyOe 14.

Puc. 2. 3aTopHblii annapar.

Kymnonoob6pa3Hnas kpbiiika 4 cHaOKeHa BBITSDKHON TPYOOi#t 6 ¢ KOJIBIIEBBIM KEJIOOKOM 8 1
TpyOKOH 5 mnsi cOopa M OTBOJA B KAaHAIM3ALMIO KOHJICHCATAa, O0OpA3yIOIIErocsi B BBITSDKHOW
TpyOe. Tsry B BBITSXKHOI TpyOe peryIupyroT HOBOPOTHOM 3aCIOHKON 7 ¢ MOMOIUIBIO Jebenku 3.
Ha xppimike anmapata umeercss pa3iBUKHOM cMoTpoBoi ok 2. JlomactHas Memanka 16
MIPUBOJUTCS B JIBIDKEHUE OT AJIEKTpOJABHraTens uepe3 peaykrop. Tpyba I mpeanasznauena st
JeKaHTAalUN >KUJIKOW 4yacTh 3aropa. OHa IIApHUPHO 3aKpeIieHa Y OCHOBAHMSA, a BEPXHHM
OTKPBITHIA KOHEIl €€ MOJIePKUBAETCA TOIJIaBKOM Ha HEOOJBIIONW TIyOMHE OT MOBEPXHOCTHU
*kuakoctu. OcBoOOXKIaeTcs anmnapat uepes Tpyoy 18,nmepexpriBacmyro BentusieM 19.

Jpobnenslii conon mo Tpyde 9 moctymaer B 3aTOPHBIN ammapar U Ha MyTH CMavyKlBaeTCs
Teriol Bojod u3 cmecurens 11.J[1s1 HampaBieHus nepekaurBaeMoll 3aTOPHOM Macchl B
COCEHUE 3aTOPHBIN WK (GUITBTPALIMOHHBIN alllapaThl IpeJHa3HaAYeH pacipeleIUTeIbHbIA KpaH
13. 13 cocemnero ammapara 3aTOpHYIO Maccy Bo3BpamaioT mo tpyoe 10.Ilepen momaueit B
3aTOPHBIN ammapar pa3MoJIOTOTO 3epHa, BO H30ekaHHE paclbUICHHS MYKH U 00pa3oBaHUs
KOMKOB, €r0 CMEIIMBAIOT C BOJOW B MpPEI3aTOPHHKE, IMPEICTABISIONIEM COOOW IWJIMHAD C
OpPOCHUTENHLHOM crucTeMoi BHYTpU. HukHMI KOHEN TpyObl MpeI3aTOpHUKA OMYIIEH B 3aTOPHBII
anmapar. JlJiss yMEHbBIIICHUS IMOTePh TEIJIOThI OOKOBBIC CTEHKH 3aTOPHBIX alllapaToB MOKPHIBAIOT
W30JSIIIMOHHBIM CJIOEM, TTOBEPX KOTOPOTO YKPEIUIAIOT 3alTUTHBIA KOXXKYX M3 TOHKOH JHCTOBOI
CTalu.

Cnoco0blI 3aTHpaHMS COJIOA

B  nuBoBapeHMM  TPUMEHSIOT ~JBa  crmoco0a  3aTUpaHMs:  HACTOWHBIM U
OTBapOYHBIN. Hacmotinwbiii 3aKIII09aeTCsl B TOM, YTO CYXOM JpOOJEHBIM COJOJ CMEIIMBAIOT C
TEIUIOW BOAOW W MEMJIEHHO TMOJOTPEBAIOT MO TEeMIEepaTypHOMY Tpaduky 10 TMOITHOTO
ocaxapuBanus. [lpu ombopournom ciocodbe apoOJIEHBIM COJIOJ W HECOJOXKEHBIE 3EPHOBBIC
MaTepuaibl CMEIIMBAIOT C TOPSYEH BOJIOM B OJJHOM 3aTOPHOM ammapare, OTOUparoT 4yacTh 3aTopa
B JIPYTrOW 3aTOPHBIN ammapar JUis HarpeBaHWs, OCaXxapHWBAHHS, KUTISTYCHHS] W BO3BPAIIAIOT 3TY
YacTh, HA3bIBAEMYIO OTBApPKOM, 0OpaTHO B TMEPBHIi ammapar i AalbHeield hepMeHTaTUBHOM
00pabotku. Ha oTBapky oTOMparoT TycTyr0 YacTh 3aTopa, TaK KakK Ielb OTBApKH, KpoMe
MOBBIIICHHS TEMIIEPATyPhl BCETO 3aTOpPa, COCTOUT B Pa3BaApUBAHUU IIJIOXO PACTBOPUBIIUXCS MPU
COJIOJ] palleHWH KOMITOHEHTOB 3€pHa M B KIEHCTepH3aluu Kpaxmana. J[isi MpUroTOBICHUS
3aTopa OTBAPOYHBIM CIIOCOOOM HEOOXOAMMO UMETH JIBa 3aTOPHBIX alllapara.

Hacmotinwviii cnoco6 3amupanus Hanbosiee MpoCT U 3aKII0YAECTCS B TOM, YTO APOOJICHBIN
colol Tpu paboTarolieil Melmaake CMEIMMBAaIT ¢ Bogol mpu Ttemmeparype 37—40°C,
nepememmuBaoT 20—30 MuH, mogHUMAOT Temmeparypy 1o S50—52°C u pemanoT may3y
(BBLIEPXKKY) B TedeHre 20 MUH ISl IPOTeoan3a OEIKOBBIX BellecTB. Bo BpeMs may3bl Mernanka
He paboTaeT. 3areM TeMreparypy 3aropa mnosbimaT 10 62—64°C co ckopocthio ['C B MUH 1
IIpH ATON TeMIleparype, B 3aBUCUMOCTH OT KadecTBa COJI0Ja, 3aTop BeiIep:kuBaOT 10—30 MuH
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(ManpTO3HAs may3a). Jlajee npu nepeMeIMBaHUM TEMIIEPATypPy 3aTopa noBsimaroT 10 70—72°C
W Ocaxapu-BalOT 3aTop OKOHYaTenbHO. KoHel mporecca ompenenstoT mo WoaHol mpooe.
OcaxapenHblii 3atop HarpeBaioT 10 75°C W mepekauyuBaroT B (MIBTPAMOHHBIN ammapar Ha
¢bunbTpoBanue. BbIxo/ sKCTpakTa mpu 3TOM crioco0e 3aTUpaHus MEHbIIE, YeM IIPU OTBAPOUHOM,
HO B 3aTOpE 10 (HIBTPOBAHUSA JyUIlle COXPAHSIOTCS aMH-JOJIUTUYECKHE U MPOTEOTUTUYECCKHE
dbepMeHThI, B cyciie OOJbIIe COAEPKUTCS aMUHOKHUCIOT U MaibTo3bl. Cyclio, IPUTOTOBICHHOE
[I0 HAaCTOMHOMY crocoOy, COAEPKUT Majo JEKCTPUHOB, I03TOMY CHUJIbHEE COpa’KMBaeTCs.
Hacrtolinplii croco0 3atupaHusi NPEANOYTUTEIbHEE MPUMEHATh NpU MOJIYYEHHH cycha Uit
BEPXOBOT0 OpPOKEHHSI.

Omobopounvie cnocoobwl 3amupanus pa3ianydaoT 1o YHUCITy OTBAapOK.
[Tpu oonoomeapounam cnocobe B 3aTOpHBIN ammapar HabuparoT 1/2 Bcelt BOABI, pacxomyemMon
Ha OJIMH 3aTOp, HarpeBaIOT €€ JI0 TAKOW TeMIIepaTypbl, YTOOBI OCTIE CMEIIUBAHUS C IPOOICHBIM
COJIOJIOM M HECOJIOKEHBIMH MaTepHuajaMu TemIiieparypa 3aropa Obuia 50—52°C; BKIIOYAIOT
MelIanKy U M3 OyHKepa CHyCKaloT B ammapar Mo MOABOIALICH Tpyde ApoOiIeHbId coom,
OJIHOBPEMEHHO I10J1aBasi OCTAJIbHOE KOJMYECTBO BOABI. TemmepaTypa 3aTOpPHON Macchl IOcCie
pa3memmBaHusa  ycraHaBiuBaerca  50-52°C, 4TO  COOTBETCTBYET  ONTUMYMY  JUIS
npoteonutHaeckux pepmentos. [Ipu 3Toit Temnepatype 3arop BeiaepkuBaroT 30 MuH (OenKoBas
nays3a). 3aTeM MpU BBIKIIOYCHHOW MeEIIaKe B OTBApPOYHBIM ammapar cimyckaioT 1/3 3aropa
(rycrasg macca), KOTOPYIO Ha3bIBalOT OTBapkoi. B oTBapouHOM ammapare 3aTOpPHYIO Maccy
HarpeBaloT npu mnepememmBanuu 10 62-63°C  (ckopocth HarpeBanus ['C B MuH) u
BbIZIepKKBatOT 20 MuH (MajabTO3HAS Tay3a), 3aTeM MOBBIIIAT Temneparypy Ao 70—72" C u
BBIICP)KUBAIOT 15 MHMH ans ocaxapuBaHusi Kpaxmana. Bo BpeMs BBIIEPKKH 3aTopa IMpU
MIOCTOSIHHOM Temreparype memanka He paboraer. [locne ocaxapuBaHuUsi 3aTOp HArpeBaroT 10
KUIMEHUA U XUMATAT 20 MUH ¢ BKIIIOUEHHOW Memrankoi. [Ipu KunsueHun npoucxonsar KieicTe-
puzanus Kpaxmania, JajJbHEWIlee NpeBpalleHUe IPOMEKYTOUHBIX MPOAYKTOB THAPOJIN3A
Kpaxmala, KOoaryislus ¢ OCaXJCHHE 4YacTH OeNKOB, WHAKTUBHpPOBaHHE (EPMEHTOB,
YHAYTO)KCHHE MHKPOOPTaHU3MOB, OOpa3oBaHME MEIAHOMIMHOB. B pe3ynbrare CMemnBaHHSA
OTBAapKH M OCHOBHOTO 3aTOpa TeMIieparypa Bcero 3aropa noganumaercs n1o 71—73°C. [pu atoit
TEMIEpaType 3aTOP OCTABJIAIOT B MOKoe Ha 30 MHH M IPOBEPSIOT HA MOJHOTY OCaXapuBaHUS,
KOTOPYIO ONpeAessoT Mo o HOM npobe. 3aTeM Mpu MepeMeIlBaHuy 3aTop HarpeBaroT a0 76-
77°C u nepexkaunBaroT B anmnapar i uibTpoBanus. /st coxpaneHus: GepMeHTOB B OCHOBHOM
3aTope MPOKUIITYEHYI0 YacTh 3aTopa (OTBapKy) NEepeKauuBaloT B 3aTOPHBIN ammapaT MeIEHHO
npyu paboTaIKX MENIaJKkax B 00OMX 3aTOPHBIX ammaparax, Hampapiss €e B LEHTp ammapara
JUId JTyduiero nepemermuBaHus. OJHOOTBApOYHBIM CrMOCOO NPUMEHSIOT IMpHU HepepadoTke
XOpOILIO PACTBOPEHHOI'O COJIOAA C BBICOKOW OcCaxapWBarolled CIIOCOOHOCTBIO M MpPH XOPOUIO
paGoratouieid npobuinke. s comoma ¢ MOBBIIEHHOW MPOAOIKUTENBHOCTBIO OCaxapUBaHUS
BO3BpaT OTBapKM M3 OTBAPOYHOrO ammapara B 3aTOPHBIN OCYHIECTBIISIIOT JIBYMSI YacTSMHU:
CHayaja MepeKauuBaroT MEPBYIO 4acTb, IOBBIIIAs TEMIEPATypy OCHOBHOTO 3artopa no 63°C u
IPOBOJSI MaIbTO3HYIO May3y B TeueHue 20—30 MuH, 3aTeM NepeKkaynBaroT BTOPYIO 4acThb. [Ipu
HEIOJHOM OCaXapuBaHUU 3aTOp JOMOJIHUTENBHO BbiiepxkuBatoT ipu 71— 73°C. [lanee npouecc
IIPOBOJST, KAK OMHCAHO BBIIIIE.

Jeyxomeapounwiii cnocob 3amupanus SBISIETCS HauOoJiee pacIpOCTPAHEHHBIM, OH JIaeT
BO3MOXKHOCTh IepepadaThIBaTh COJIOJ Pa3IMYHOTO KauyecTBa, U3MEHsS TEMIIEpPaTypHBIN PEeKUM
3atupanus. B 3atopHblii anmmapat HabupatroT 1/2—1/3 Boapl, HeoOXonuMOW A 3aTopa,
BKJIIOUYAIOT MEILAJIKy, 3aChIMaioT JPOOJIEHBIM CONO M BBOJSAT OCTAJIbHOE KOJUYECTBO BO/IBI,
ycraHaBinuBas TemmnepaTrypy 3aropa 50—52°C Ilpum 3T0il Temmneparype 3aTop BBLICPKHUBAIOT
15—30 muH, nanee B OTBa-poOYHBIM ammapar oTOMparoT okosio 1/3 3atopHoit Maccel (TycTas
4yacTh), HarpeBatoT ee 10 63°C mnpu mnepeMenIMBaHUM, OCTAHABIMBAIOT MEHIAIKY U
BBIJICPKUBAKOT MajbTO3HYH may3y 15—30 wMuH. 3areM npu mepeMENIMBaHUM OTBApKY
HarpeBatoT 0 70—72°C, mepekpsIBalOT Mo/1avy Iapa, OCTAHABIMBAIOT MEMIAIKY W MPH ITOU
temneparype BblaepxkuBaoT 20—30 mMuH a1 ocaxapuBaHus. Ilocie dero oTBapky ObICTpO
HarpeBaroT A0 KUNEeHUs U KUAmATAT 15-30 MuH. DTy 4acTh 3aTOpa Ha3bIBAIOT MIEPBOM OTBAPKOM.
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[Tpu pabGoTaronyx B 3aTOPHOM M OTBAPOYHOM alllapaTax MeIaiKkax MepBy0 OTBAPKy MEAJICHHO
MEepPEKauYnBalOT B OCHOBHOM 3arop. OCBOOOMMBIIMIICS OTBApPOUYHBIN alrmapaT MPOMBIBAIOT
ropsiuei BOJIOM U HAIIPABIAIOT €€ B IEPBBIM 3aTOPHBIN amnmapar. Ilocie cmemmBanus OCHOBHOIO
3aTOopa C MEPBOM OTBApPKOM TemIiepaTypa BCEil 3aTOpHOUM Macchl ycTaHaBiauBaeTcsi 62—63°C u
IIPY 3TON TeMIIepaType BBIICPKHUBAIOT nay3y B Tedenue 10—15 mun. 3arem 1/3 3aTopa (rycTyto
4acTh) NEPEKAYMBAIOT B OTBApPOYHBIN ammapar, HarpeBaroT n0 70— 72°C, BeigepkuBaroT 20
MUH, OBICTPO HArpeBalOT A0 KUIMEHHUS M KUMATAT OT 5 10 20 MHUH B 3aBHCHMOCTH OT KayecTBa
cojoia u copTa nuBa. [IpoaoMmKUTENbHOCTh KUTISTYCHHS] OTBAPKH YBEIUYMBAETCS MpPU Mepepa-
0O0TKE MJIOXO PACTBOPEHHOI'O COJIOAA M IPUTOTOBIEHMM TeMHOro nusa. [locie kumnsueHus 3ty
4acTh 3aTOpa, HA3bIBAEMYIO BTOPOM OTBApKOH, MEAJIEHHO, MPU HEIMOJHOM 3all0JIHEHUU TPYOBI,
CoenuHSIONEH o00a 3aTOPHBIX ammapara, BO3BpallalOT B OCHOBHOW 3atop. Ilocie storo
TeMnepaTypa Bcero 3aropa mnosbimaercs 10 70°C u 3atop ocTaBisitioT B mokoe Ha 30 MHUH 110
MIOJTHOTO OCaxapuBaHUs, KOTOPOE OMPEACISIOT Mo mpolde Ha MoA. 3aTeM 3aTop HArpeBaroT A0
76~77°C u nepekaunBaroT Ha GUILTPOBAHUE.

Tpexomesapounviil cnocob 3amupanus. JJaHHBINA cIOCOO TPUMEHSIOT B OCHOBHOM IS
MPUTOTOBJICHUSI TEMHBIX COPTOB IMMBa U MpHU MepepadoTKe II0OXO PACTBOPEHHOTO COJIOAA C
LIeJIbI0 TOBBIIIEHUS BbIXOAA 3KcTpakTa. CMelmnBaHuE APOOJEHOro coyiofa ¢ BOAOM B Hauaje
3aTUpaHusl OCYHIECTBIAIOT TakKe, Kak W B crmoco0ax ¢ OJHOM WM JBYMS OTBapKaMH.
TemnepaTypy BOJbI ONPEAEIAIOT C TAKUM PacdeToM, 4TOObI Temiieparypa 3aropa Obuia 35—
37°C. Ilocne TtmiatensHOro nepeMemuBaHus 1/3 3aropa (TyCTyl0 YacTh) OTOHMpAlOT B
OTBapOuHbIi anmapat (mepBas orBapka). IlepByto oTBapKy HarpeBaroT A0 KHUIIEHUS C May3aMu:
npu 50°C (5—10 wmwun), 63°C (20—30 w™mwun), 70°C 1[0 NOTHOTO OCaXapUBaHUS.
[TpoaOMmKUTENBPHOCTD KUITSTUEHUSI OTBAPKU JUISl CBETJIBIX COPTOB MUBa cocTaBisieT 15—20 muH,
st TeMHbIX — 30—45 muH. bonee MTenbHOE KUMSYEHHUE CIIOCOOCTBYET YIIYUILEHHUIO
ocaxapuBaHMsI 3aTopa W YCWJIEHMIO MHTEHCUBHOCTM LBera. llocie KumsiueHuss OTBapKy
MEJICHHO TEepeKauuBaOT B 3aTOPHBIA ammapaT, B pe3ylbTaTe TeMmIiieparypa oOiiero 3aropa
noBeimaercs 10 52—>53°C. Ilocie BBIIEpKKH 3aTOpa B Te4eHHE 15 MUH cHOBa oTOMparoT 1/3
3aropa (TYCTyIO 4YacTh) B OTBapOYHBIMA ammapar (BTopas OTBapka). Tak Kak macca BTOpPOM
OTBapKHM YaCTUYHO COCTOUT U3 MEPBON OTBapKH M HEMPOKUIITYEHOW YAaCTH OCHOBHOI'O 3aTopa,
I7ie y’Ke IpoIuIM (pepMEeHTaTUBHBIE IPOLIECCH], HAarPpeBaHWE BTOPON OTBAPKU OCYIIECTBIISAIOT I10-
npyromy, Bhauanme orBapky MmemneHHo HarpeBatoT no 70°C (ans ocaxapuBaHus), a 3aTeM
ObIcTpO M0 KumneHus U Kumatat 15-20 muH. Bo3Bparom BTOpO# OTBapKH B 3aTOPHBIN ammapar
TeMrneparypy oOiero 3aropa noaHumaroT g0 63—68°C u BeiiepxkuBaor 15—20 muH. Ilo
UCTEYEHUH ATOTO BPEMEHM 3aTOp MOJHOCTbIO OCaxapHUBAeTCs, W JOCTHraeTcs HeoO0XOAuMoe
COOTHOILIEHUE MEX]y KOHEUHBIMH M MPOMEXKYTOUHBIMU IMPOJYKTaMH THUIPOJIM3a Kpaxmaia U
OEIKOB.

Lenp Tperbell OTBapKM COCTOMT B IMOBBIILIEHUH TEMIEpPaTyphl BCEro 3aropa H
UHaKTHBaLMU (GepMeHTOB. [103TOMy Ha TpeThIO OTBapKy OTOMPAIOT KHUJAKYIO YacTh 3aTOpa, I/
KOHIEHTpalus (epMeHTOB OoJjiee BbICOKas, YeM B I'yCTOM 4acTu. J[J1s 3TOro Memanky 3aTOpHOTO
amnrmapara BBIKJIIOYAIOT U JIAIOT BO3MOXHOCTH JAPOOMHE OCEeCTh, 3aTeM XHJAKyk dvacTb (1/3
3aTOpa) CIyCKAaOT B OTBAPOYHBIN armapar, I/ie ObICTPO €ro JOBOJAT 10 KurneHwus, kunarat 10-20
MUH U BO3BpAaLAlOT B 3aTOpHBIN anmapart. [locie nmepememmBanus TemMIepaTypa BCEro 3aTopa
ycranasnuBaercst 70°C, mpu KOTOpo# 3aTtop BbiAepkUBatOT 30 MUH, IPOBEPSIIOT OCa-XapUBaHHE.
Ecinn oHo HenomsHoe, 3aTop HarpeBaroT 10 72°C M BBIAEPKUBAIOT A0 MOJIHOIO OCaXapUBaHUS.
OcaxapeHHbIi 3aTOp HarpeBaroT 0 76-76°C u mepekaunBaroT ero Ha (uibrpoBanue.Cycro,
NOJYyYeHHOE 10 JBYX- M TPEXOTBApOYHOMY Cloco0aMm, Jyd4llleé OCBETISeTCS Iepen
CcOpaKUBaHUEM.

AHanu3upys NpeuMyliecTBa U HEJAOCTaTKU OTBAPOYHBIX CIIOCOOOB, MOXKHO OTMETHTb,
YTO M0 COCcO0yY C OJJHOM OTBAPKOM HENb3s MOJIYYUTh JOCTATOYHO BBHICOKHM BBIXOJ SKCTpaKTa U3
COJI0JIa Y/AOBJIETBOPUTENIBHOrO KauecTBa. OH NPUMEHHUM TOJBKO MPHU MEepepaboTKe XOpOIIo
pPacTBOPEHHOI'O COJIOIa C BBICOKOHM oOcaxapuBatomield crnocoOHocThio. Ilpu 3aTupanum 1o
TPEXOTBAPOUHOMY CIOCOOy AJisi YCKOpEHHs (QUIBTPOBAHMS 3aTOpa MOKHO NMPUMEHATH Oolee
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rpyOBbIil TOMOJ COJI0/Ia, HE CHUXKAsl BBIX0/1a SKCTPAKTUBHBIX BellecTB. OJHAKO TPEXOTBAPOUHBIN
croco0 sBIsSIeTCS TPYJOEMKHUM, JJIUTENBHOCTh €r0 MPEBbIMAeT 5,5 4, YBEJIUYUBAETCS PacXo]l
sHepruu. [loaTomy Hanbosnee MprueMIeMbIM B IPOU3BOACTBE CUUTAIOT JIBYX-OTBAPOYHBIH CIIOCOO
3aTUpPaHUs.

IIpakTu4yeckas 4acThb.

3amaHue A CTYIACHTOB: HM3YYUTh OOOpPYIOBaHHE YETHIPEX alIapaTHOrO BapOYHOTO
arperara,

oopMuTh 5 Borpoca 1o JaHHOM TeMe KaKAOMY CTYACHTY.

3anuuure Ha3BaHUE PaOOTHI U €€ Lellb.

IIpakTHdyeckoe 3ausiTue. Pacuer u noadoop 000pyvaoBanus A1 NPOU3BOACTBA
MUBHOI'O CYCJIA.

CTyaeHT 10J17KeH:

yMeTh:

-pacueT 1 oa00p 00OpyAOBAHMS JIs MPOM3BOJICTBA TUBHOTO CyCIIa,

3HATh:

- 00opyI0BaHME U €ro MPHUHIIUI JSHCTBUAIS IPOU3BOICTBA MUBHOTO COJIOAA.

Xox paboThI:

1.O3HaKOMBTECH C TEOPETUUECKUMHU MOJOKEHUSIMH.
2.BhINoIHATE 3a/1aHKE MTPEoAaBaTeNsl.
3.CocTaBbTe OTUET B COOTBETCTBUH C 3aJJaHUCM.

Hean:
- 3aKpenuTh MPOUJCHHBIA MaTepua,
- YCIIEIIHOE KCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUH B peabHON )KU3HU.
TeopeTnueckas 4acTb.

3arupanmue. Llenp 3aTupanusi — 3KCTparupoBaHHE PACTBOPHUMBIX BEUIECTB COJOAA U
HECOJIOXKEHOT'O CBHIPbsSl M MpEeBpallleHue Mo AeWCcTBUEM (PEpMEHTOB HEPACTBOPUMBIX BEIECTB B
pacTBOpUMBIE C TTOCIIEAYIONINM MIEPEBOJIOM HX B pacTBop. BemiecTBa, mepemeniime B pacTBop,
HA3BIBAIOT SKCMPAaKkmom.3aTUpaHue BKIIOYAeT TpPU CTAAWH: CMEIIMBAHUE HM3MEIbUEHHBIX
3epHOIPOAYKTOB C BOJIOW, HarpeBaHWe W BBIICPKUBAHHUE IMOJYYCHHOH CMECH TNPH 3aJaHHOM
TEeMIEepaTypHOM pexume. [Ipp 3TOM KOJMYECTBO E€JMHOBPEMEHHO 00palbaThIBaeMbIX
M3MEJBYCHHBIX 3€PHOINPOYKTOB HA3BIBAIOT 3aCHINbI0, 00hEM MPHUMEHSEMON BOJBI — HAJIHUBOM,
a MOJIy4E€HHBIN MPOJYKT — 3aTOPOM.

duabTpoBaHue 3aropa. OcaxapeHHBIH 3aTOp TMPEICTaBIsET €000  CyCHEH3UIO,
COCTOSIIYI0 U3 JBYX a3: KuAKOW (MUBHOE Cyclio) W TBepaoi (muBHas Apobuna). llemb
GWIbTpOBaHUSI — OTJEIIEHWE TMHBHOTO cycla OT ApoOuHbl. @DuibTpoBaHue 3aropa
NOJpa3/ieNigeTcsl Ha JIB€ CTaJuu: COOCTBEHHO (WIBTPOBaHHE IEpBOro (OCHOBHOIO) cycla
BBIIEJIAYMBAHNE — BBIMBIBAHHE DKCTPAKTA, 3a/IepKUBAEMOTO IpoonHOoi. Cyciao U mpOMBIBHBIC
BOJbl  JIOJDKHBI ~ OBITH  NPO3pauHbIMM  BO  W30€XKaHUE 3aTPYAHEHUS  MOCIEIYIOLINX
TEXHOJIOTUIECKUX OTIepaIfii M YXYALICHUS KadecTBa IHBa.

Kunsiuenue cycia ¢ xmejeM. OTGHIBTPOBAaHHOE CYCJIO U MPOMBIBHBIE BOABI COOUPAIOT
B CYCIIOBApOYHOM arlapare W KUIATIAT ¢ XmesieM. Llens KumsiueHus — CTepHiIu3aiys cycia,
cTa0MIIM3aLus U apoMaTU3alUsl ero CocTaBa TOPbKUMHM BelecTBaMu xmedst. [lpeBpamienus npu
KATISTYCHUU cycna ¢ xMmeneM. [IpoOJeHble 3epHOMPOAYKTHl BCET/a COIEpkKAaT HEKOTOpPOe KO-
JMYECTBO MHUKPOOPraHU3MOB. [Ipu KHCION peakiuu cpeisl cyclla CTepUIIM3alMs JOCTHraeTcs
yke gepe3 15 MuH kurstaeHus. [Ipy KumssaeHnn XMenst B Cyclo epeXoIuT 3HAYUTENIbHAS 9acTh
€ro YIJIEBOJIOB, OCIKOBBIX, TOPBKHX, ITyOMIBHBIX, apOMAaTHYECKUX M MUHEPATbHBIX BEIIECTB.
Apomaru3anus cyciaa IPOUCXOAUT B pE3ylbTaTe pacTBOPEHUS B HEM  CIEHU(PUUECKUX
COCTaBHBIX YaCTeH XMeJs W MPOIYKTOB PEAKIMH MelaHOWAHHOOOpazoBaHUs. C MOBBIIICHHEM
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TEMIIepaTypbl Cycia MPOMCXOIUT JACHATypauusi OEJKOB, KOTOpas BHEIIHE XapaKTepu3yercs
nosiBieHneM MyTu. KumsiueHue cycia ¢ XMelleM CONPOBOXKAAECTCS CHUKEHUEM €ro BA3KOCTH U
MOBBIIIIEHUEM IIBETHOCTH B PE3YJbTaTe PEAKIHUU MEITaHOMIMHOOOpA30BaHUs, KapamMeIu3aliu
CaxapoB, okuclieHUs: TOIU(EHOIBHBIX BEIIECTB U PACTBOPEHUS KPACAIINX BEUIECTB XMEIIS.

Otaenenue cycia oT xmesieBoil Apo0uHbl. [lociie OKOHUaHUS KUIISTYEHUS] OXMEJIEHHOE
CycJIO TOCTYyNaeT B XMEJICOTACNUTENb. XMeeBas IpoOMHa 3aJepKUBACTCSl Ha CHUTE, CYCIIO
IPOXOJUT CKBO3b HETO U IIEHTPOOESKHBIM HACOCOM MEPEKAYMBAETCS B COOPHUK IS OXJIaXK ICHHS
U OCBETJICHHUA. 3aTeM XMEJEBYIO JPOOHHY MPOMBIBAIOT ropsueii BOJAOW ISl JOMOJIHUTEIHHOTO
BbIILIEIaUMBal Usl DKCTPAKTUBHBIX BEIIECTB XMels. [[poMbIBHBIE BOJIBI IPUCOEIUHSAIOTCA K CYCIly
B CYCJIOBAPOYHOM allrapare.

OxyaxneHue W OcBeTJeHHe cycJa. llenp oOXnaxIeHuss U OCBETJIEHUS Ccyclla—
MOHWXEHUE TeMItepaTyphl 110 6...16 °C (B 3aBUCUMOCTHOT CIOc00a OpOXKEHUs), HACHIIIICHUE €ro
KHCJIOPOJIOM BO3/AYyXa U OCAKIEHHE B3BELIEHHBIX 4dacTull. lIpeBpallieHus mpu OXJIaXIECHUU U
OCBETJIECHHMH cyclia. B oxmaxkaaeMoMm cyclie OCTarOTCS CKOAryJiHMpOBaHHBIE OEIKU, KOTOpPbHIE
HaXOJATCSl B COCTOSIHUM TOHKHMX B3Beced (cycneHsuil). Ilpu noHmkeHuM TemiiepaTrypbl OHU
ocaxkarTcs. B TeyeHue Bcero npouecca OXJaXAEHHs CYCJIO MOIVIOAeT KHUCIOPOJ BO31yXa,
KoOTOphIi TIpu Temnepatype Boime 40 °C pacxoiyeTcs Ha OKHCJIEHHME OPraHMYECKMX BEIECTB
Cyclla, YTO MPUBOJUT K IMOTEMHEHHIO CYClla, CHUXKEHHIO XMEJIEBOr0 apomara U XMEJEBOU
ropeun. OxJIax/AeHUe Cycila CONPOBOXKAAECTCA UCIIAPEHUEM HEKOTOPOro KOJIMYECTBA BOJIbI, YTO
MPUBOJIUT K YMEHBIICHHUIO €r0 00beMa U MOBBIIICHUIO KOHIIEHTPAIIHH.

Pacuer u nonbop obopynoBaHusl JJi1 NPOU3BOACTBA MUBHOIO Cycja IPOU3BOAUTCS
MCXO/1 U3 TEXHUUYECKHX YCIOBUM HA JJAHHBIE IIPOLECCHI U 3aaHHOM MMPOU3BOAUTEIBLHOCTH.

IIpakTnyeckas 4acThb.

3amaHue IS CTYICHTOB: U3YyYUTh YCTPONCTBO W MPUHLUII ACUCTBUS 000pyIOBaHUE IS
IIPOM3BOJICTBA MIUBHOTO CYCJIa, 3HATH METOJMKY M000pa 000pyI0BaHHS TPOU3BOICTBA TUBHOTO
cyclla Ha 3aJJaHHbIE TPOU3BOAUTEIBHOCTA UCXOS U3 TEXHOJIOTMYECKOM HHCTpyKuuu. Kaxaomy
CTYIEHTY OOPMUTH 3 BOIpOCa 10 TAHHOH MPAKTUICCKOW PabOTHI.

3anuinuTe Ha3BaHUE PaOOTHI U €€ 1eb.

IIpakTuyeckoe 3ansaTHe . CocTaBjieHHe MAIIMHHO-ANNAPATYPHOM CXeMbI
OXJIAK/IeHUS ¥ OCBETJIEHHS MIMBHOIO CYCJa.

CTyaeHT 10JIKeH:

yMeThb:

-COCTaBJIATh MAIIMHHO-AMIMAPaTyPHOH CXEeMbl OXJIaKIEHUS U OCBETICHHS MHBHOTO
cycna.

3HATh:

-yCTPOMCTBO O0OPYIOBAHWUN W WX MPHUHIUN ACUCTBUS JUISI OXJIAXKICHHUS U OCBETICHHS
MUBHOTO CYCIA..

Xox padoTsI:

1.03HaKOMBTECH C TEOPETHUSCKUMH TTOJIOKCHUSIMHU.
2.BpinonHUTe 33JaHUE IPENOaBATENS.
3.CocTaBbTe OTUET B COOTBETCTBUH C 3aJJaHUEM.

Hean:
- 3aKpEINUTh NIPONICHHBIA MaTepHall,
- YCIIEIIHOE HCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUH B peaibHON KU3HU.
Teopernueckas 4acTs.

Lenp ocBerneHust cycia — yJAal€HHE CBEPHYBIIMXCS NpPU KUISYEHUU OEJKOB,
3arps3HAIOIUX OpOAMIIBHBIE ammaparbl U NPUAAIONMX IHBY HENPHUATHYIO TpyOyl0 Tropeds.
ITocne ocBeTneHUs CyClIo OXJIAXAAKOT A0 TeMIiepaTypbl 5—6°C, Ipu KOTOPON BHOCSAT APOAIKH.
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B Hacrosimiee Bpemsi Cyclio OCBETJIAIOT WJIM OTCTAaMBAaHUEM, WM C IOMOIIbBIO
cenapupoBaHHUs.

HenocraTku 0oTCTOMHOTO criocoba OCBETIICHHUS Cyclia — HHU3Kasl MPOU3BOIUTEIBHOCTD,
NOTPEOHOCTh B OONBIIUX IUIOIMIAASX M OO0BbEMax MPOU3BOJACTBEHHBIX IOMEIIEHUH, a TaKkKe
TPYJOEMKOCTh W JOpPOTOBU3HA (uubTpamuu OenkoBoro orctos. [lodToMy 3aBojbl Havalu
MEPEeXO/IUTh Ha LEHTPOOEKHBIE METOJbl OCBETIEHUS CYCla, KOTOPbIE YCTPAaHAIOT JTH
HepocTaTKu. 3aBoj «CMblukay» BbllyckaeT cenapatopsl BCC-2 npousBogutenbHocThio 1000—
1400 man/4, ¢ MOIIIHOCTBIO ANIeKTpoaBuraTes 13 kBT.

Bonbiioit pacxoJl AMEKTPOIHEPTHH CemapaTopaMy 3acTaBJSIET MCKaTh HOBBIE CIIOCOOBI
OCBETJIeHUS cyclia. B mocnennue rofpl 3a pyOeKOM HIMPOKOE PacIpOCTpaHEHHE MOIyUUII
TUAPOIMHAMUYECKUI CIOCO0 OCBETIICHHUS TOPSYEro cycia B TUApOIMKIoHe. KoHCTpyKTOpCcKOe
6ropo BHUUIIBII pa3paborano 3Tu ammaparthbl Juisi Bapo4yHBIX arperaroB Ha 1,5, 3 m 5,5 T.
OcBernienue cycna B HUX giutcs 75—80 MuH. OxjaxaeHue cycila IpOU3BOJAT B
TEIUIOOOMEHHUKAX pPa3HOW KOHCTPYKIUHU: OpOCUTEIBHOM, THMIA «Tpyba B Tpyde» U
tactuH4aToM. OCHOBHBIM MPU3HAETCS TUTACTUHYATHIN TETNIOOOMEHHUK, TaK KaK OH MPH MaJIbIX
pa3Mepax MMEET BBICOKYIO MPOM3BOAUTEIHLHOCTh, KOTOpPas MPOCTO PEryaupyeTcss U3MEHEHUEM
yuciaa TUIACTUH, Pa30MpalOTCsl M OUYMINAIOTCS TUIACTUHBI OBICTPO M Jierko. [lmacTuHYaThIi
TEII0O0OMEHHUK COCTOUT M3 PUQIEHBIX PadOuMX IJIACTHH U TJIAJKUX TMPOKIAJIOK (JIUCTOB).
[InacTuHBI W JKCTBHI, Yepeays MapaMy, YCTAHABJIMBAIOT M 3aKPEIUIIOT HAa CTAaHWHE, Kak B
bunbTp-npecce. Mexay IUIaCTUHAMHU M JTUCTaMH OOpa3yIOTCS KaHaibl, O KOTOPBIM C OJTHOM
CTOPOHBI JINCTA TMPOTEKAET OXJIAKJA0IIAs >KUIKOCTb, a C JPYrod CTOPOHBI, B OOpaTHOM
HaIpaBlIeHUU, — OXJaxkaaemoe cycio. [lo kpasgM miacTUH UMEOTCS OTBEPCTHS, 00pa3yoine
npu cOOpKe KaHajbl JJIs MOABOAA M OTBOJIA CyCJIa M OXJaXK/IaeMOW *KUIKOCTH. [InacTuHYaThIi
TEII000MEHHUK UMEET JBE CEeKLIMU. B mepBoil CeKlUu Cyclio OXJIa)xaaeTcs BOJOM, a BO BTOPOM
pacconom. B Poccum  BeImyckaercs ~— IUIacTUHYATBIM  TeruiooOMeHHuK — AOI-M
MPOM3BOAUTENBHOCTEIO 600 majn/4; pacxol BOJABI B HEM COCTaBisieT 18 M /4, a paccona — 12
M>/4. Yuer moTeph OT rOpsYero cycjia J0 FOTOBOTO IHBA BEJETCS He MO HKCTPaKTy, a MO TaK
Ha3bIBaeMoOW kuakou ¢ase, T. e. mo odwremy. Ilorepu cycrna oT cyciioBapo4HOro KOTJIa 0
OpOIMIIBHOTO ~ OTIEJIEHUS COCTaBISIOT 5—6% 1o 00BeMy Tropsyero cycia, mpudeM
JEHCTBUTENbHBIE MMOTEPU CyCla B XMEJNEeBOW JApoOuHEe, B OETKOBOM OCaJKe M Ha CMauMBaHUE
amnmapaToB cocTtaBisitoT  1,5—3%, a ocranbHble SIBISIOTCS MHHUMBIMH, CBSI3aHHBIMH €
YMEHbIIIEHHEM O00beMa MPH OXJAXKICHUHU. AMNMapaTypHO-TEXHOJOTMYECKas CXeMa OTIEJICHUS
OCBETJICHHS M OXJIQKJICHUS Cycla MpUBEIeHa Ha puc. 1.
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Puc. 1. AnmapaTypHO-TEXHOJIOTHUECKAsl CX€Ma OTAEICHUS OCBETJIECHUS U OXJIAXACHUSA
cycna:

l— OTCTOMHBII anmapar; 2— IUIacTUHYATHIN' TeI000OMEHHUK; 3, 9 — cemaparopsl; 4 —
OpoaubHBIN TaHK; 5, 15 — Hacockl; 6 — BUOpallMOHHOE CUTO; 7 — COOPHUK APOXIKEH; 8 —
Hacoc; 10 — BaHHOYKa CeMEHHBIX Aposkkel; 11 — BaHHOYKA M3OBITOYHBIX APOXKEH 12 —
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MOHTEXI0; 13 — BeHTHIsATOp; 14 — Oak oXJaxkIeHHOW Bonbl; 16 — crepuwnmmsarop; 17 —
IUIUHAP OpokeHus; 18 — pe3epByap mpeaBapUTEIBHOTO OPOKEHHMS.

IIpakTu4yeckas 4acThb.

3amanue A CTYICHTOB: M3YYUTh YCTPOWCTBA M MPHHLUIBI PaOOTHl 000PYIOBAHUS IS
OXJIAX/IEHUS U OCBETJIEHUs NHMBHOro cycna. Kaxaomy cryneHty odopMuTh 5 Bompoca Io
JTAHHOM MPaKTHYECKOU PabOTHI.

3anuuure Ha3BaHUE PaOOTHI U €€ LElIb.

IIpakTHyeckoe 3ausitTue Pacuer ¥ noadoop 000pyIoBaHNS AJIS IJIABHOI0 OPOKEeHUS
M J00paKNBaHUS.

CTyaeHT 10J17KeH:

yMeTh:

- IPOBOJIUTH pacueT U moA0op 060PYAOBAHUS ISl TIIABHOTO OpOXKEHHS U TOOpaKUBaHHUS.
Ha 3agannyro npou3BOAUTENBHOCTD,

3HATh:

- 000pyI0BaHME U €r0 IPHHIIUII ACHCTBHSIIIS TIIABHOTO OPOXKEHUS M TOOPa)KUBAHUS.

Xox padorsi:

1.O3HaKOMBTECH C TEOPETUUECKUMH OJIOKEHUSIMHU.

2.BpinosnHuTE 3aJaHUE NIPENOIABATEIS.

3.CocTraBbTe OTYET B COOTBETCTBUH C 33JaHUEM.

Mean:

- 3aKpeNnuTh IPOUJEHHBIA MaTepual;

- YCIIEIIHOE KCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUN B peaibHON )KU3HU.
Teopernueckas 4acTb.

CnuproBoe OpoKeHHE caxapoB Cyclia MO JACUCTBHEM (DEPMEHTOB IPOXKKEH SIBISICTCA
OCHOBHBIM IIPOLIECCOM B MPOM3BOJACTBE MNuBA. [J1aBHOE OpoxkeHHe M JOOpakMBaHUE IHBA
OCYILIECTBIISIETCSA, B OCHOBHOM, I10 JBYM CXE€MaM: 110 IEPUOJNYECKON — C pa3JeleHuEM IIpolecca
Opo’keHMsI Ha TJIaBHOE Opo’KeHHE U JoOpa)kMBaHUE, a TaKXKe M0 YCKOPEHHOH — ¢ COBMELIEHHEM
[JIaBHOTO OPO’KEHUS U J00paKMBaHUS B OJJHOM LIUJIMHIPOKOHUYECKOM OPOMIIBHOM ammapare.

Crnioco6® HenpepbIBHOIO OpOXKEHUS MKBA 3aKJII0YAETCS B MEPEMELICHUN C ONpeAeTIeHHOM
CKOPOCTBIO COpa)XMBaeMOro Cycjla U MOJIOJOr0 MUBAa B CUCTEME COEIMHEHHBIX MEXIy co00i
OpOJMIIBHBIX annapaToB M ammaparoB Ui 100pakuBaHUs MPU HETIPEPHIBHOM MPUTOKE CBEXKEr0
cycia B TOJIOBHOM OpOJWIIbHBIN anmapar ¥ OTTOKE UBa U3 nocieAnero anmnapara. Heo6xoaumas
KOHIIGHTpalusi  Jpoiokell B cOpaxkuBaeMoM  cycie  00ecneuMBaeTcs  HENpepbIBHBIM
MOCTYIIJIECHUEM JPOXCGKEHM B TOJIOBHOM ammapar CHCTEMBl M3 JpOXOKEreHeparopa H
JIOTIOJTHUTEIBHBIM Pa3MHOXKEHUEM JApOXOoKel B ammaparax OposkeHus. Ilepen mepekaunBaHHeM
MOJIOJIOTO THBa Ha JOOpa)KMBaHUE YaCTh JAPOXIKEH OTAeNseTcs cemnapaTopoM. BpoaunbHbIN
anmapatr tuna Yb-15 wucnonw3yercs Ui TiaaBHOro OpOXKEHHUs cyclla M HpeACTaBiseT coOoi
TepMETUYHBIN MPSIMOYTOJIbHBIN COCY/], BHYTPU KOTOPOTO MMEETCS OXJIaKIAOIINI 3MEEBUK ISt
0TBO/Ia TEIJIOTHI, BBIJEIAONIEeHCS Tpyu OpokKeHUU. [ OpU30HTANbHBIN WIMHAPUYECKUH TaHK b-
604 peHa3HaYeH AJI TJIaBHOTO OpPOKEHUS MUBHOTO Cyclia moj qaBiaeHueM. Tanku tunos TJIA
u TAB npumenstorcs st J0OpaXKMBaHUS MOJIOJIOTO MUBA WM JJISl XpaHEHHsI TOTOBOTO MUBA U
MPEJICTaBISIIOT COOOM TOPU3OHTANBHBI M BEPTUKAIBHBIM IMIMHAPUYECKHE ammapaTbl Cco
chepuyeckuMu AHMIIAMUA. Bce OpoauibHbBIe anmaparbl CHa0XXEHbl COOTBETCTBYIOILEH
apMaTypol uig OTBOJA IMOKCHUIA YIIIepo/a, BBIIEISIONIErocsl BO BpEMS CIUPTOBOTO OpOKEHHUS.
BpoauneHble anmapartel, UCIOJIb3YeMbIe JUIS TJIABHOTO OpPOKEHHsI, U3rOTaBIMBAIOT OTKPBITOIO
WIM 3aKpBITOrO THIA, IOCIEIHUE O0ECIeYMBAIOT CTEPHIIBHOCTh Cyclia MpU OpOXKEHUH U
BO3MOXKHOCThH 0TOOpa TMOKCUAA YTIAEpoaa Ul JalbHEUIIEro ero UCIoab30BaHMsL.

Bpomuabubii anmapar Yb-15 npexacraiser co0oi TepMETHYHBIH NPSMOYTOJIbHBIN
COCYJl C 3aKpYIVIEHHBIMM YIVIAMHM CT€HOK W JHMINA. BHyTpu ammapata MMeeTcss 3MEEBUK , IO
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KOTOPOMY Ye€pe3 OTBEPCTHE IOCTYMAET paccosl WIM OXJaXKACHHAas Boaa. AmnmapaT HMeeT
naTpyooK s cycia, MpoOKy JUisl CiIMBa OCTaTKOB Cyclia, JIIOKHM M JUIs MOMKHM ammapaTta u
natpyOoOK Ui OTBOJA AMOKCHAA Yriepoja. AnmapaTsl MOAJEKAT 00sS3aTEIbHOMY 3alUTHOMY
MOKPBITUIO 3MOKCUIHBIMUA CMOJaMH, CIHUPTOBO-KAaHU(OIBHBIM JIAKOM, MPUMEHSIIOTCS TaKke
MOJIMATUIICHOBBIE MOKPBITUS U 1p. [IpsMoyrosbHble OpoauiibHBIE amnmnapaThl HauOoJee MOJHO
HCIOJIB3YIOT MOMEIEHHE OpOJIMIBHOIO Lie€Xa, 3aloiHss BCIO €ro IUIOoUa/ib, 32 UCKIIOUYEHUEM
HEOOXOAUMBIX JJIsi 00CIy:KHBaHUS MPoXoaoB. [lone3Hast BbICOTa YaHOB OOBIYHO HMPUHUMAETCS
0 2 M.

Tanku B-604 npegHa3zHaueHBI TSI TIIABHOTO OPOXKEHUSI TMBHOTO CyCIIa MOJT TABJICHUEM.
Armnmapar TJIaBHOTO OpOKEHUs TNPEJCTaBiIIeT COO0OM TOPU30HTANBHBIMN HUIMHIPHYECKUN
cocynl co chepruecCKUMH JHHIAMH, YCTAaHOBJICHHBIM Ha 4YeThIpex omopax. CBepxy ammapar
UMEET BO3yXOOTBOJAIIYIO TPYOKY , CIYKallyto AJIsi KOHTPOJIS 32 MPOLeCCOM OpOoKeHUs cycla.
Ha oxHOM M3 qHUII MMEIOTCS JIIOK C KPBIIIKOW M KpaH Ul IIOJAa4u U CIIycKa cycia. BHyTtpu
TaHKa pacroJjlaraercsl OXJAXAAIUIMi 3MeeBUK . /[[ns OTBOAAa YIVIEKMCIOrO Ta3a HMEeTcs
crenuajibHas apMarypa..

Tanku narepunie THna TJIA npegHazHayeHbl IS J1OOpaKUBAHUS, OCBETIICHHS
MOJIOJIOTO TIMBa W XpaHeHus (uibTpoBaHHOrO mHBa Toa gaBieHueM g0 0,07 MIla. Tlpu
COOTBETCTBYIOIIEM MTOKPHITUM BHYTPEHHHUX IIOBEPXHOCTEN TAHKOB JIOIYCKAETCSl XpaHEHUE B HUX
CaxapHOTO CHpOIa, BMHA W MOJIOKa. Ammapar uisi JOOpaXMBaHUS TPEACTABISIET COOOM
TOPU3OHTANIBHBIM [WIMHIPUYECKUNA COCYH, COCTOAIIMH H3 Kopmyca co cdepuuyecKuMu
nHumamMu. Ha JaHWIne HaXOAMTCS JIIOK 3 AUl CAaHUTapHOW 00paboTKu TaHka. J{Js HarmoIHEHMs
TaHKa M BbIXOJa MPOAYKTAa BHHM3Y pACIOJIO’KeH OpOH30BBIM KpaH. J[ns oTBoja Auokcuia
yriaepoja cCiy:kaT CHelHalibHas apMaTypa M LIIMyHT-anmnapaT. TaHK ycTaHaBIMBAaeTCs Ha TpeX
onopax. Tauku mns no6paxupanus Tina TJIA H3roTaBIMBAIOTCS BMECTHUMOCTBIO 8...80 M.
Kpome ropu3oHTanbHBIX TaHKOB Ul J0OpaKMBaHUS MOJIOAOIO IHBAa HM3rOTaBIMBAIOT
BepTuKanbHble Tuna TJIA BMecTUMOCTBIO 4...9 M. JIns U3roToBJIEHHs GPOAMIBLHBIX AMNAPATOB
U TAHKOB JuIsl JOOpa)KMBaHUs KPOME YIJIEPOJMCTOM JMCTOBOM CTalM MPUMEHSIOT JIMCTOBOM
nunieBord amomuHuii Mapok A0, A5 c comepxanuem mnpumeced He Oomee 0,5 % wu
kuciaotocToiikyto cranp Mapku XI18HIOT. IloBepxHocTh ammapara H3 allOMUHUA U
HEP)KABEIOLIEH CTald HE IOKPHIBAETCS 3alIUTHBIMM TOKPBITHSMM M JIETKO OYHINAETCS OT
3arpsi3HeHU. AJIIOMUHUEBBIE anmaparhbl MPH YCTAHOBKE HAa YYT'YHHBIE ONOPHI JOJKHBI UMETh
HA/IOKHYI0 U30JSLUI0 BO M30ekaHUWE pa3pylIeHHs alIOMMHHS HU3-3a BO3HHUKAIOLIETO
AIIEKTPOXUMHUYECKOTO MPOLIECCa MEXKY METaNIaMU.

Tanuk M7-TAB npencrasiaser coOOM HIMIMHIPUYECKHH BEPTUKAIBbHBIM cocyl C
JHUIIAMU cPepruyeckoil (opMbl, COCTOSAIIUN U3 KOpITyca, KpaHa CIYCKHOI'O , KPECTOBUHBI JUIS
KpEeIJICHUs LIIyHT-aNnapaToB, TPYOKH BO3/lyXOBO/A, KPHIIIKH JIOKA U TPOOHOI0 KpaHa.

YCKOpeHHBIN  MEepUOAMYECKH  cmocod OpoKeHHusT COCTOMUT B TOM, 4UYTO B
WIMHAPOKOHUYECKOM OpOAMIBHOM amnmapaTre ¢ OBICTPbIM YIpPaBICHHEM CeAMMEHTalued u
BBIBOJIOM M3 HEr0 OCEBIIUX JAPOXKIKEH COBMEILEHBbI TJaBHOE OpokeHue ¢ J0Opa’kKMBaHUEM,
YCKOpPEHHOE Jl03peBaHHe (BBIAEPKKA) W OCBETJIIEHHWE TMHMBA, a TaKXKe CHCTEeMAaTHYEeCKH
OCYIIIECTBIISIETCS IEPEMEIIMBAaHNE COpaKMBAEMOI'0 Cyclia CHayajla TOKOM CTEPUJIBHOTO BO3/yXa,
a TIOTOM TMOKCUJOM YIJIEPO/ia U YBEINYMBACTCS KOJNYECTBO MOCEBHBIX APOXKeH 10 2 1 Ha 1 ro
cycna. bpoaunbHble anmapathl NpeABapUTENbHO Ie3UH(OULIUPYIOT U CTEPUWIM3YIOT, a 3aTeM B
HUX M3 amlmapara IOoJaroT OXJIaxJIeHHoe cycio. Temmneparypa OpoKeHHsl CBETJIBIX COPTOB MUBA
3...4 °C, temubix 4...5 °C. MakcumanbHas temrnepatypa Opoxkenus 9 °C. J[poxxu HU30BOTO
OpO>KeHHsI TOTOBST B aIlllapaTe YUCTOM KYJIbTYPHI , KOTOPBIA TaKkKe OXJIaKAAETCs YKUKOCTBIO,
HUPKYJTUPYIOUIE B HapyXHOM KOXyxXe. 3pefble JpOXKKU BBITECHSIOTCS U3 ammapara
CTEpUJIBHBIM CXAaTbIM BO3JyXOM WM JUOKCHIOM YIJIepoJa B amnmapar Uil pa3BeleHUus
npoxoked. C HacTyIIeHHeM OpOXEeHHS! BO3AYX MOJHOCTBIO BBITECHSETCS JUOKCHIOM Yriiepoja
u3 OpOJMIIBHOTO amnmnapara U IpOCTPaHCTBA HaJ cyciaoM B atMocdepy. Juokcun yriepona 6e3
IpUMECH BO3[yXa HaIpaBJSIIOT B Tra3oMmMep, a OTTyJa HAacOCOM IIE€PEKauMBaAIOT YeEpe3
OYHUCTUTENBbHYIO OaTapero, KoMmpumMupyrot 110 0,2...0,3 MIla u cobuparT B COOpHUKE.
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ITocne oxoHwaHusi OpOXEHHWs, KOT/a JPOXOKM HAYMHAIOT OCeNaTh, KOHYC armapara
OXJIQXKJAIOT, YTO YCKOpSAET ocefaHue napoxoxeil. [1MBo B ammapare HaxXOIUTCS MOJ JaBIICHUEM
0,15 Mlla, a npoxoKky IpU 3TOM YIJIOTHAIOTCS U IIPU OTKPBITUM BEHTUJIS BBITECHSIOTCSA B BUJIE
TYCTOM Macchl Yepe3 pe3MHOBBIN pyKaB B IPOKIKEBYIO BaHHY.

bpoxenue 12 %-noro cycna mnpomomxkaercs 8...10 cyr, 3arem creayer mnepuoi
co3peBaHus nuBa (3 cyT) ¢ OMOXUMHUYECKUM IPEBpAIICHUEM psiia BEHIECTB, MPUCYIINX OYKETy
MOJIOJIOTO TMHWBA. 3aTeM MNHBO MeMIeHHO oxnaxnaaT 10 1...0°C u obpabarsiBaioT
(kapOOHM3UPYIOT) AMOKCUAOM yriepona moxa nasienuem 0,14 MIla B Teyenue 12 4 u
ciaenyromuye 12 4 BBIIEPKUBAIOT B TOKOE ISl OCeAaHUsl Jpoxoked W ocBerieHus. llox
nasnenueM 0,17 MlIla nuBo u3 OpoauIbHOTO anmnapara yepe3 GUiIbTp 2 MoaaeTcs Ha PO3JIUB.

Cnoco6 yckopeHHoro rmnonydeHusi JKUTYJIEBCKOro IMHBa B IWIMHIPOKOHUYECKUX
opommibpHbIX ammapartax (LIKBA) coctouT B TOM, 4TO B OJJHOM cocyje OoJbIIoro oobema (OT
100 10 150 M>u Gomee) ¢ cyTouHbIM 3amonHeHHeM ero cyciom (8...9 °C) u apoxokamu
COBMEIIAIOT JIB€ CTYIEHU: IJIaBHOE OpoxeHHe M J0O0pa’KMBaHUE, KOTOPBIE MPOJOIDKAIOTCA B
TeueHue 14 cyr BMecTO monoXeHHBIX 28 mns JKurymeBckoro mnuBa. Anmapar cHaOXeH
TEPMOMETPOM COIPOTHBIICHUS /, MOIOIICH TOJOBKOH 2, KpaHOM g oTOOpa 3, MECTOM IS
KpeIuleHus mnyHT-annapara 4. C nepBbIM OCBETJIEHHBIM CYCJIOM (IIepBasi Bapka) B KOHUYECKYIO
YacTh 33JIal0T BCE CEMEHHBIC CHIIbHOCOpakuBaromue apoxku (300 r BaaxHocThio 75 % Ha 1 1
cycina). Baauane 50 % cycna aspupyroT CTepUIbHBIM BO3JIyXOM, YTO 00ECIICYMBAET COIECPKAHUE
4...6 mr Ox/mi cycna. B Teuenue nepBhIX IBYX CYTOK MOJJIEPKUBAETCS TemIepaTypa OposkeHus
or 9 no 14°C, koropas coxpaHseTcsa /O JOCTHKEHUS BHUIUMOM KOHEYHOW CTENeHU
cOpaxuBanus. Temmneparypa peryiupyercs TpeMs MoscaMd BBIHOCHBIX HApYKHBIX pyOallek ¢
XJIaJaT€HTOM, OXJIaXJACHHbIM He Oosiee yem a0 mMuHyc 6 °C. Ilpu noctukeHuu cojep:kaHus
cyxux BemiectB B muBe 3,5...3,2 % ammapar IINyHTyeTCS NpU HM30BITOYHOM JaBJICHUU.
OxoHuaHue OpOKEHUS ONPEIEIISAIOT MO MPEKPAILEHUIO TadbHENILIEro CHUKEHUSI MaCCOBOM J10JIU
CyXuX BelIecTB B muBe B TeueHHe 24 4. OObIYHO Ha MAThIE CYTKH JIOCTUTaeTCsl KOHEYHas
MaccoBas nosst 2,2...2,5 % cyxux Bemiects. [locie 3Toro xyagareHT mojiaT B pyOamiky KoHyca
JUTSL OXJIQXKJIEHUs U 00pa3oBaHUs IUIOTHOTO Ocajka apoxoked mpu Temneparype 0,5...1,5 °C.
B uununapuyeckoii yactu temneparypa 13...14 °C coxpansercs B TedeHue 6...7 cyT. DTa xe
TeMIepaTypa CrocoOCTBYET BOCCTAHOBIICHHIO JTMAIIETUIA B alleTOMH. 3aTeM TemIleparypa MuBa
(0,5...1,5 °C) BoipaBHUuBaeTcs pyOamikamMu Bo Bcel nunuuapuueckoi yactu LIKBA. Tlpu stom
mnyHToBoe fasinenue B LIKBA nognepxusaercsa pasubm 0,05...0,07 MlIla B Teuenue 6...7 cyT.
Uepes 10 cyt ¢ Hayana Opo>KeHUs MPOBOJAT MEPBBIM CheM APOXIKEH U3 MITyllepa KOHUYECKON
gactu LIKBA. Ilepen ocBerieHMeM NuBa NPOBOJAT BTOPOM CBEM APOXKIKEH, a 3aTeM IHBO
MOJIal0T Ha cenapupoBaHue U (uiabTpoBaHHUe. J[OMOIHUTENBHOE OXJIaXAEHUE TOTOBOrO NHBa (2
°C) B cb6opuukax nposomiar npu 0,03...0,05 MIlla, BeiaepxkuBatoT B TeueHue 12...24 4 u
paznuBatoT. C ucnons3oBanrem [[KBA BbITyCKarOT MUBO C MacCOBOM J0OJIEH CyXHUX BEIIECTB B
HavanpHOM cycie 11, 12 u 13 %.

Taxum oOpazom, B mporecce 6poxenuss B LIKBA Onarogaps GonplioMy €IMHUYHOMY
o0beMy ammapaTa, COBMEUICHHIO TJIaBHOTO OpOXeHHs M JoOpaXMBaHUS B OJHOM COCYIE,
MCIIOJIb30BAHUIO TOBBILICHHBIX TEMIIEpaTypbl OpoXKeHUs M 00beMa IIOCEBHBIX JPOAOKEN
IIPOJOJKUTEIBLHOCTD IIPOLECCA COKPAILIAETCs IPUMEPHO B JiBa pasa.

Haubonee SKOHOMHYHO MPOBOJIUTH OpokeHHE M JOoOpakMBaHME IHBAa YCKOPEHHBIM
CrocoOOM B OJHOM IMJIMHJIPOKOHMYECKOM OpOAMIIBHOM ammapaTe, H3TOTOBICHHOM U3
HEPKABEIOIIEH CTAJIA C MOJUPOBAHHON BHYTPEHHEW MOBEPXHOCTHIO.

Pacuer u monbop oOopynoBaHUS JUIsL TJIABHOTO OpOKeHHs W J10Opa’KuBaHHS
MPOU3BOJIUTCS MCXOJAANW3 TEXHUYECKMX YCIOBHM Ha JaHHBbIE TPOIEecChl M 33JaHHOMN
IIPOU3BOIUTEIILHOCTH.

IIpakTHYeckast 4acTh.

3anaHue AJs CTYACHTOB: U3YUUTh YCTPOMCTBO M MPHUHIMI JEHCTBUS 000pYyAOBaHUE AJIS
OpoxeHHsT W J00pakMBaHUs, 3HATh METOAUKY Ioja0opa o0O0OpylOBaHMS Ha 3a/JaHHbIE
MIPOU3BOIUTEIILHOCTH.
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Kaxnomy crynenty opopMuts 3 Bompoca 1o 1aHHON MpaKTHUECKOM padore..
3anumure Ha3BaHUE PaOOTHI U €€ LElb.

IIpakTHueckoe 3auaTue. CocTaBjaeHe MAINMHHO-ANIAPATYPHON CXEeMbI LI
IJIABHOI'0 OPOsKeHUs H 100pAKNBAHUS.

CTyaeHT 10J17KeH:

yMeTh:

-COCTaBJISITh MAIIMHHO-AIITAPATYPHON CXEMBI VISl TJIABHOT'O OPOYKEHUS U I0OpaKUBaHMUSI,

3HATh:

- 000pyI0OBaHUE U €ro MPUHITUIT JCHCTBUS B COCTaBEMAIIMHHO-AITAPATYPHOU CXEMBI JIJIs
TJIABHOTO OPOKEHUS U TOOpaKMBAHUSL. .

Xon padoThl:
1.O3HaKOMBTECH C TEOPETUYECKUMH MTOJIOKCHHUSAMH.
2.BbinosnHNTE 33JaHUE NIPENOaBATEINS.
3.CocTraBbTe OTYET B COOTBETCTBUH C 33JaHUEM.
Hean:
- 3aKpeNnuTb IPONJCHHBIA MaTepual,
- YCIIEIIHOE HUCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUIN B PEAIbHON KU3HU
IIpakTH4yeckast 4acTh.

3anaHue 1S CTYJ€HTOB:
CocraBUTh MaIIMHHO-AMMNAPATYPHYIO CXEMY JUIsl TIIaBHOTO OPOKEHUS U I0OpaKUBAHMUSL.
[Tpunymarh KaxxaoMy CTYIAEHTY 3 Bompoca o gaHHou teme. OGopMHUTH OTYET.

IIpakTHuyeckoe 3ausaTe CocTaBjeHNe MAIIMHHO-ANNIAPATYPHOI CXeMbI
dbuaLTPpOBAHNS NBA.

CTyaeHT 10JIKeH:

yMeTh:

-COCTaBJISITh MAIIMHHO-AIIAPaTYPHYIO CXeMY(UIbTPOBaHUS NTUBA,

3HATh:

- o0opylnoBaHME M €ro NPUHLUUIN JAEWCTBHS B COCTaBe MalIMHHO-aNNapaTypHOU
CXeMbI(UIBTPOBAHUS TTHBA.

Xoa padoThI:

1.O3HaKOMBTECH C TEOPETUUECKUMH MOTOKEHUSIMH.

2.BpinonHuTE 33 JaHUE IPENOaBaATEs.

3.CocTaBbTe OTUET B COOTBETCTBUU C 33JIaHUEM.

easn:
- 3aKpENUTh IPONICHHBIN MaTepHal,
- YCIIEIIHOE UCIOIb30BaHNE MPUOOPETEHHBIX YMEHHH B peabHOM KU3HU.
TeopeTuueckas 4acTh.

OcaxapeHHbIH 3aTOp, MPEICTABISIIONINI COOON CYCIIEH3MI0, MOXKHO Pa3[eUTh Ha JBE
¢da3bpl: KUKy (MMMBHOE CYC0) U TBepayko (MuBHAs apooOwHa). [[uBHOE Cyciio — 3TO BOJHBIN
pacTBOp OJKCTPAaKTHBHBIX BEIIECTB, IMOJIy4aeMbIX MpH 3aTupaHuu. [luBHas ppoOuHa —
HEpPaCTBOPEHHAsl SIPH 3aTUpPAaHUM 4YacTb 3€PHO-NIPOAYKTOB, KOTOpas OCTAaeTcsi Mocie
buIbTpOBaHMS CyClla U IPOMBIBAHUS FOpsiYei BOAOK.
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. OunpTpOBAHKUE — MpoLECC pasneneHus
HEOJTHOPOJHBIX CHCTEM C TIIOMOILIBIO TOPUCTON TEPEropoiKH, 3aJepP>KUBAOIIEH TBEpAbIE
YaCTHUIbl U TMPOMYCKAOMIEH XUAKOCTh. DUIbTPOBAHHE MPOBOJAT JJIE BO3MOXHO IOJTHOTO U
OBICTPOrO OTIIENEHMs Cyclia OT HEpPACTBOPEHHBIX 4acTHUIl 3aTopa. s oTaeneHus cycia OT
IpOOWHBI TPHUMEHSIOT (QWIBTPAIlMOHHBIC ammaparbl Wi  puisTp-ipecchl.  Cerdaras
neperopojika (pUIBTPALIMOHHOTO ammapara (4aHa) CIYXKHT OMOpOM s ApOOUHBI, KOTOpas
SBIIICTCS. (QUIBTPYIONTNM ciioeM. OUIBTPYIOMEH 0CHOBOH B (QHIBTP-TIpecce CyKaT MEMOpPAaHBI.
Haunboiee pacripoctpanes croco0 GpuibTpoBaHus 3aTopa B (huibTparimoHHoManmapare (puc. 1),
KOTOPBIN MPEICTaBISAET COO0M CTaIbHOM KOpIyc.
OWIbTpallMOHHBIN anmnapar.

[umHapuYecKnuii cocyl ¢ TUIOCKHM JHOM M CEepUYecKOil KPBIIIKOW, CHAOXKEHHOM
BBITSDKHOM TpyOOU ansi yhaneHus mapa B atmMocdepy. OcHoBaHMEM Ui (DUIBTPYIOIIETO CIOs
JIPOOHMHBI CITY)KHT BTOPOE Pa30OpPHOE CHUT-YaTOE THO W3 JIMCTOBOW OPOH3HI, PACIIOIOKEHHOE Ha
10—12 MM BbIlIe OCHOBHOTO JHA. OTBEPCTHUS B CUTaX BBINOJHEHBI B BUJE IIeJIeH JIMHON 20—
30 mM, mmpuHOi cBepxy 0,4—0,7 MM M paclIMpeHHEM K HIKHEH CTOpOHE cuta 10 3-4 MM.
[ToBbIlIeHHE TTOMIAN CEUCHUS IIeNiel B HUKHEHN YaCTH YMEHbIIAET CONPOTUBICHHUE TBUKEHHUIO
JKUJKOCTH U oOjerdaer o4yuctky cut. JKuBoe ceueHue cuta (oOmiasi miomiaab OTBEPCTHI)
cocraBnsier 4-8% ot ero oOmei mmomanu.B ¢unbTpanmoHHOM ammapare HMeeTcs
pa3pbIXJiuTens 3, MpeaHAa3HAUYCHHBIA ISl PBIXJICHUS NPOOUHBI TIPU €€ MPOMBIBAHWU BOJOH, a
TakKe JUIS BBITPY3KH. Pa3peixiurenp NpeacTaBiseT coO0N Memanky ¢ BepTHKAIbHBIMU
MOBOPOTHBIMU ~ HOKaMH, CHAa0>KCHHBIMH  TPOMAITHUKAMHU, WIHX C HOXaMU CIIOXKHOHN
KOH(HUTYypaluy ¢ MIPUBOJOM OT DJIEKTPOJBHUTATENS Uyepe3 PeayKTop O U KOpOOKY CKOpoOCTei 5.
PeixnuTens uMmeeT aBe ckopocTu Bparenus: 1/3—1/2 mun'! st peixaenus u 10—15 MuH-! s
BBITPY3KH JPOOWHBI; MOXET OINYCKaThCid M TOAHUMAThCA C TIOMOIIbIO Hacoca 4 U
TUIPABINYECKOTr0 MoabeMHHKa 7. [{71si paBHOMEpPHOTO OpOIIeHUs APOOUHBI ropsyeil BOJOW Hal
pPa3phIXJIUTENIEM YCTAaHOBJIEHO CEerHepoBO koyieco 2. Bo wu3bexxanue pa3OpbI3TUBAHHS OHO
BpamiaeTcs ¢ yacTotoit 5 mun*! JIns oTBO/a U3 anmapara (GpUILTPOBAHHOTO CYClIa OT OCHOBHOTO
JlHA amnmnapara UMelTcs TpyOku 9, mpuyeMm Kaxaas cHaOxeHa (UIbTPAlMOHHBIM KpaHOM §.
OuIbTpallMOHHBIE KPaHbl PACHOJIOKEHBI HAJ[ IOTKOM /Ui IIpUeMa Cycia M MpeJHa3HAuYeHbl s
peryaupoBaHusi CKOPOCTH (PHIHTPOBAHUS U MIPEIYTIPEKICHUS MTONAJaHUs BO3/IyXa Yepe3 TPYOKH
B TOJ-CUTOBOE MPOCTpaHCTBO.DUIBTPAIIMOHHBIN anmapaTr CHaOXKeH PeryisTopoM aaBieHus 1,
MpeAHa3HAYEHHBIM JIJI1 OMPENEICHUS B KaXIbIi MOMEHT (UIBTPAIlMOHHOTO [aBIICHUS U
U3MEHEHHUs CKOPOCTH (DUIBTPOBAHUS OJHUM 0OmuM KpaHoM.O0beM (GUIBTPAIMOHHOTO
anmapara Ha Kaxzsle 100 Kr 3aTHpaeMoro conoia IpUHEMAaoT paBHeIM 0,6—0,7 M°, a 1uameTp
amnmapara OmpeeisifoT B 3aBUCHMOCTH OT HEOOXOJIMMOM MOBEPXHOCTU (MIBTPAIIMOHHBIX CHT.
[Ipu BBICOTE Ccnmost apoOuHBI 35 cM, cuutas, uro Kaxawsie 100 kr cyxoro comnoma maroT 180
aM> ceIpoit ApOOUHBI, HEOOXOaMMas TIONIAIb CUT Ha Kaxasle 100 Kr cyxoro conona pasHa 0,5
M2, Unco QUIbTPAMOHHBIX KPAHOB PACCUUTHIBAIOT, UCXOMSA M3 YCIOBHS, UTO HA KAKIBIH KpaH
JIOJKHA MTPUXOUTHCA Miomans cut 1,25-1,5 M.
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dunbTpoBaHue 3aTOpa B GUIBTPALIMOHHOMAIIIIAPATE

ITIponeccel mpu  ¢unbrpoBanuu. Ilepen @uiabTpoBaHMEM B 3aTOpe, HUMEIOIIEM
temneparypy 76—77°C, Bce ¢epMeHTBl MPAKTUYECKH MHAKTUBUPOBAHBI, KPOME CC-aMUIIA3bI,
KOTOpas JAEWCTBYeT B Ipouecce (GWIBTPOBAHUS 3aropa B (DUIBTPALMOHHOM ammapare Hu
J00CaxapuBaeT OCTaTku Kpaxmana. Ilpm ¢GuiabTpoBaHMM W TPOMBIBAHMM  JIPOOHMHEI
TeMIiepaTypyhuiIbTpyromiero cios coxpanstor He Oonee 78°C. IloBblmieHHEe TemmIepaTypbl
IIPUBEZET K [TOTEPE AKTUBHOCTH a-aMUJIa3bl, B PE3y/bTaTe YEro KpaxMai TPYAHOPA3PhIXJIAEMbIX
KOHYMKOB 3€pHa OCTAHETCs HETHIPOJIM30BAHHBIM, YTO CHU3UT BBIXOJ 3KCTPAKTa U 3aTPYAHUT
¢unbTpoBaHre. B03MOXHO TakkKe MOSBICHHE KieWcTepHoid Myt B cycie.Kpome Toro,
IOBBIILIEHHAs] Temreparypa B (QUIbTpyrolmeM cioe OyneT crnocoOCTBOBaTh YBEIMUEHHUIO
pPacTBOPUMOCTH HEKOTOPHIX TPOAYKTOB pACIICIUICHHsT OENIKOB M CHW)KEHHIO OEJIKOBOM
CTOMKOCTH IMBA, a TaKXKe Iepexoay B PacTBOP MHOJU(PEHONIBHBIX BEIIECTB, KPEMHHUEBOW M
dochopHoii KUCIOT, OKcHaa Kanmus. Tak Kak HepaCTBOPEHHBIE YAaCTHIIBI 3aTOpPA, B TOM YHCIE U
HIeayXa, UMEIT OOJIBIIYIO MJIOTHOCTh, YEM CYCJIO, TO OHM OCa)JaITCs Ha (PUIbTPALMOHHOM
cute, popmupys GuabTpyrommii cioil. BHayane 10BOJEHO OBICTPO OCENAIOT KPYITHBIC YACTHIIHI,
BKJIIOYAOLIME O0O0JIOUKY 3€pHa C OCTaTKAMU OSHJOCIEPMa, KPYNKY M IIJIOTHBIE YacTHULIbI
KOaryysra. 3aTeM Ha CJIO€ TSDKEJIbIX KPYNHBIX 4YacTUL[ HaKaluIMBaeTcs CJIOW Oojee MEIKHUX
yactull. CBepXy OCa)/JaeTcsi TOHKasi CyCIeH3Us, COCTOAIIAs U3 CKOAryJIMpOBABIIUX OEJIKOB, U
np.Ha ocaxpaenue yactuil 3aropa BIMSIIOT COCTaB JIPOOUHBI, TEMIIEpATypa U IJIOTHOCTb 3aTopa.
dopmupoBaHue (GUIBTPYIOIIETO CI0s MPOXOJUT ObICTPEE NPHU MOBBILICHHBIX TEMIIEpaTypax U B
MeHee KOHILIEHTPUpPOBaHHBIX 3aTopax.llociie orcranBaHus 3atopa BbICOTa CIJIOSl IpOOMHBI paBHA
30—40 cMm, a mpu OpoOJeHHH YBIaKHEHHOI'O COJIOAA, KOTOpOe YCKOpsieT (pUiIbTpOBaHHE, HO
MOYKET MPUBECTU K YXYALICHUIO Ka4eCTBa OCBETIICHUS, CJIOW ApOoOMHBI yBenuunBaioT 10 50—60
cM.B dunsrpyromem cinoe 1 apoOuHbl 00pa3yrOTCsl M3BHIUCTbIE KallWJLIPHbIE KaHalbl 2 ¢
paznuuHoO# omanpio ceuenus (puc. 1). Kpynnsie yactuist 3 3aropa guamerpom Oosee 100
MKM HE IMPOHUKAIOT BHYTPb 3THX KallWIUIPOB M OCEJAIOT HAa IMOBEPXHOCTH B BUJE TECTA.
Yactuusl 4 quamerpom 10 30 MKM 3a/1€pKUBAIOTCS B yIilaxX U MEeperopojkax Kanuwuisipos. [Ipu
MaJIbIX CKOpPOCTSX JBIXKEHUS cycia uepe3 (QUIbTPYIOIIMH CIIOM Ha CTEHKaX KaluwuIsipoB
yIepKuBaeTcs W Oonee Menkas B3Bech. CKOpOCTh (HIBTPOBAaHHS — 93TO KOJIWYECTBO
¢uibTpaTa, npoxomsmero uyepes 1 M’ QUIbTpyIOLIeH MEPEropoikd B €IMHHUILY BPEMEHH.
3aBUCHUT OHa OT BBICOTHI CTOJ0A MKUAKOHU (pa3pl, KauecTBa coyofa U €ro Mmomoja, TeMIepaTypbl
3aTOpHOM Maccel UM cocraBa cycna.Paznenenume TBepmoil M okuakoi (a3 3aTopa
COCTOHUT u3 JIBYX CTa/Iui: MOJIy4yeHue IIEPBOTO
cycia IMpOLEXHUBAaHUEM €ro 4epe3 Cioil ApoOMHBI (IepBas CTaaus) U NPOMBbIBAHHWE APOOUHBI
KalWUISIPHOTO KaHajla ropsyeil BOAOM Il M3BJIIEYEHHUS U3 HEe OCTaTka B (PUIBTPYIOLIEM
KOBCYcCJIa (BTOpast cTajus). cioe ApoOuHbIB Havane GpuibTpoBaHMs aBieHUE CTOI0a KHUIKOCTH
paBHO mpuMepHO 1 M BOJ. CT., 3aTeM OoHO noHmxkaetcs A0 0,3—0,4 M Boa. CcT. U ocTaeTcd Ha
3TOM YpOBHE NpU TNpOMbIBaHMU JpoOHHBI. KadecTBOo cojoja Bauser Ha (opMHUpOBaHUE
¢unbTpyromero cios. [lomon conoga Xxopomero pacTBOPEHUs! 1aeT PhIXJIbIN, JIETKO MPOHUIIAE-
MBI (QUIBTPYIOIIMHA CJOH, COCTOSIIMH U3 OONBIIMX YacTUI[ IIETyXH U Pa3MOJIOTOro
SH/IOCIIEpPMA C YaCTHUILIAMU HEBBICOKOMU MIOTHOCTU. O60JI04YKa MJI0X0 paCTBOPEHHOTO COJI0a IpU
NpoOJIeHNN M3MeNbYaeTCcsl Ha MEJIKUE YacTUIbl C OCTaTKaMu 3HJocmepMa. Takoil cosioj naer
MOBBILICHHYIO JIOJIO XPYNKU M TSDKENBIX YacTHIl B TIOMoJIe M 00pa3yeT Oosiee KOMIAKTHBIN U
MeHee MpOHHUIAeMbld (QuIbTpyromMi ciaoil ApoOuHbLIIpu ApoOIEeHNN CBEXKEBBICYIIEHHOTO
cojlojla, a TakXKe CcoJoJa C HU3KOM BIAXHOCTHIO OOpa3yercs IOMOJ C TOBBIIIEHHBIM
CoJIepKaHUEM MYKH, KOTOpasi 3aKyIMOPUBAET KaHAJIbI B (QUIBTPYIOLIEM CJI0€ U 3aTpyIHsET (QUilb-
TpoBaHue cycna.CkopocTh (pUIBTPOBaHUS MOXXKHO MOBBICUTH YBEJIMYEHHEM pa3Mepa YacTHull
JpOOJIEHOTO 3E€PHOBOTO CHIPhS, YMCIAa KAaNWUIAPHBIX KaHAJIOB M YMEHBUIEHHEM HUX JUIMHBI,
MOBBILIEHHEM TeMIiepaTypbl. OHAKO MPU UCHOJIB30BaHUU COJI0/Ia KPYITHOTO APOOIeHUs, XOTSI U
YBEJIMYUBAETCS IUJIOLIA[b CEYEHMs] KamWUSIpOB (UIBTPYIOLIET0 CJOosl, HO BO3pacTaer
IPOIOJDKUTEIBLHOCTh OCaXapUBaHMs 3aTOPa M CHIDKAETCS BBIXOJ AKCTPAKTUBHBIX BemlecTB. [Ipu
rpyooM JpoOJeHHH COJI0/Ia YCKOpSieTCsl CTe-KaHWe MEepBOro cycia W IPOMBIBHONW BOIBI C
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MOBEPXHOCTH YacCTUYEK APOOMHBI, HO MPOIECC M3BJICUCHUS Cyclla U3 BHYTPEHHHUX CIIOEB JAPO-
ounbl 3amemsierca.llpu ¢unbTpoBaHMM 3atopa OoJyblioe 3HaYeHHE nMeeT pH cpenbl, Tak Kak
HaOyXaeMOCTh BEIIECTB KOJUIOMTHOW aucriepcHOcTH 3aBucHT oT pH. HambGonpmas ckopocTb
¢dbunsTpoBanus Habmomaercs npu pH 5,5. Ha nmepBoii ctagun GuUIbTpoOBaHUS 3aTOpa OTACISIFOT
65-70% Bcero cycia (mepBoe Cyciio), OCTAIbHOE CYCJIO OTIESAETCS MPU MPOMBIBAHUH JPOOUHBI
ropstueii Bomoit.Ilpy mpoMbIiBaHUM JPOOWHBI MOMHUMO pa3AelieHUs >KHIKOW W TBepAou ¢as,
OPOTEKAIOT M XUMHYECKHE MPOIECChl: KOaryjsius OENIKOB, H3BJICUCHHE TMOIU(EHOIBHBIX
BemlecTB. Ha xapaktep M riiyOMHY XMMHUYECKMX IpPEBpalleHUil BIMSIOT cocTaB U pH Bonbl,
UCTIOJIB3YyeMON Il TPOMBIBAHHS JIpoOMHBI, Apyrue QaxkTtopsl. Hampumep, B mpouecce
IPOMBIBAHUS IPOOUHBI JI0JISI Cycia B IPOMBIBHOW BOJIE MOCTENIEHHO YMEHbBILNACTCS, a 3HAYCHHE
pH noBsimaercs, B pe3yibTaTe 4YEro YBEIMYMBAETCS PACTBOPEHUE U3 OOOJIOUKH COJIOA U
HECOJIO)KEHOTO0 3€pHA MNOJM(EHONIBHBIX U TOPbKHUX BELIECTB, KPEMHUEBOW KHUCIOTHI U Jp.,
KOTOpBIE YXYALIAIOT BKYC IIMBA U NOBBIIIAIOT €r0 LIBETHOCTh. ECIM B MPOMBIBHON BOJI€ MHOTO
kapOOHaTa HATpus, TO IIedyXa CTAaHOBUTCS pPBIXJIOM, W BBILIEJAUYNBAIOTCS BELIECTBA,
IPUAAIOIIME CYCIy KpPAacHbId M KOPUYHEBBIM OTTEHOK. HeHTpaJbHOW M KHMCJIOW BOJOU
U3BJICKAECTCS MEHbILE OEJIKOBBIX BELIECTB M KPEMHEBOW KHUCIOTBI U CYCIO UMEET HOPMaJIbHBIN
nBeT. [loaToMy mokucIeHne MPOMBIBHBIX BOJ CIOCOOCTBYET YITYYIIICHHIO BKYCa ITHBA.
IIpoBenenue QuubTpoBanusa. dunbrpoBaHue 3aropa B (QUIBTPALMOHHOM armrmapare
BKJTIOYAET: TOJTOTOBKY (IJIBTPAIIMOHHOTO amIapara, 3aJMBKy CHT BOJIOH, IepeKaunBaHHE
3aTopa U3 3aTOPHOro ammnapara B (WIbTPALMOHHBINA, OTCTauBaHUE 3aTOpa s (POPMUPOBAHUS
GmIbTpyromero cios, GpuIbTpOBaHKWE MEPBOTO Cyclia, MPOMBIBAaHHE APOOWHBI TOpsSYel BOJOH,
BBIFPY3KY ApOOMHBI M3 (QUIBTpAaLMOHHOrO ammaparta. IIpy moaroToBke (GUIBTPALMOHHOTO
anmnapara K paboTe IPOMBIBAIOT Pa3pbIXJIUTENb, CUTA, THO M CTEHKH ammapaTta. OuulleHHbIE
CUTa YKJIQ/IbIBAalOT Ha MECTO IJIOTHO JAPYr K ApYry, yToObl He oOpa3zoBbIBajoch wieneil. Eciou
CHTa YIJIOXEHBl HEaKKypaTHO, OHM MOTYT OBITh CIBHHYTBI C MECTa pa3pBIXJIUTEIEM, YTO
IOPUBEIET K yXYIIIEHUIO (DUIbTPOBAaHUS. 3aTe€M 3aKpbIBAIOT JIIOK JUIS BBIIPY3KH APOOMHBI U
(uIbTPALIMOHHBIE KPAaHbI, ONOJACKUBAIOT allllapar ropsiueid BoAOM, MPOBEPSAIOT IJIOTHOCTh 3aK-
PBITHS JIIOKa 11 1poOunbl. Hannuue Bo3ayxa B TpyOax, OTBOJSIIMX CYCIO, WIIM B IOJCUTOBOM
IPOCTPAHCTBE MOXKET HAPYIIUTH IBIKEHHE cyclla Tpu (UIBTPOBAHUM, pPa3opBaTh IOTOK,
MO3TOMY TPOBOJAT OIEPalNIO, HA3BIBAEMYIO «3aJMBKOM cUT». s 3TOro (uIbTpalMOHHBIE
KpaHbl, OTBOASIINE TPYOKH, OJI-CUTOBOE NMPOCTPAHCTBE 3aMOIHSIIOT ropsyeil BOJAON CHU3Y Tak,
4yTOoOBI BOJA MOKpbIBasia cuTa Ha 1-1,5 cM. JIBepisl KpBIIIKK (HIBTPALMOHHOTO ammnapaTra u
mulep BBITSKHOM TpyObl JOJKHBI OBITH 3aKphITHl. Jlagee B IOJATOTOBJICHHBIN amnmapar
NEepeKaynBaOT 3aTOP CO CKOPOCThIO MOTOKA 2-4 M/c. UTOOBI 0CcHabUTh yaap Ha CUTO U JJOCTHYb
0ojiee paBHOMEPHOTO pacclauBaHUsl YaCTHUI] PA3HOTO pa3Mepa M IUIOTHOCTU B (UIBTPYIOIEM
cloe, TOTOK 3aropa IpU IMEpeKauKke HaMNpaBiIsSlOT Ha CUTO YEpe3 paCHpeAciuTeNb Ipu
BKJIFOUEHHOM pa3pbIXJuTene g 0ojiee paBHOMEPHOTO pACIpeAesieHUusT Macchl B armapare.
PazpeixnuTens aenaer 2-3 o00poTa M OCTaHABIMBAETCS, 3aTOP OCTAaBJIAIOT B Mokoe Ha 25—30
MUH Ui (opMmupoBaHus (uiabTpytomero cinos. [Ipm 3TOM HPOUCXOAUT A0OCAXHUPOBAHUE
Kpaxmaja, KIEHCTEepU30BaHHOIO B  TMocienHed  orBapke. lloBepxHOCTh  HpaBHUIIBHO
OTCTOSIBLIETOCS 3aTOpa JOJIKHA Ka3aTbCsl TEMHOM ¢ MPaMOPHBIM Pa3BOJOM CEPOBATHIX IOJIOC OT
HIKenexaiero tecta.Korna npobuna xopomo ocaaer, oHa oopasyer cioil BeicoToit 30-40 cm.
Jns  OcBOOOXIEHUS TMOJCUTOBOIO MPOCTPaHCTBA M TPYOOK OT dYacTUYEK JPOOHHBI
(GWIbTpallMOHHBIE KpPaHbl TOOYEPEIHO (IO OJHOMY WJIM MO JBa) OBICTPO OTKPBHIBAIOT U
3aKpbIBAIOT, YTOOBI BBI3BATh BUXPEBOE JIBUYKEHUE KUIKOCTH MO cuTamu. Boay u MmyTHOe cyciio
nepeKkaynBaoT 0OpaTHO B (WIBTPALMOHHBIA ammapaT. Korma m3 KpaHOB HAayHET BBITEKATh
MIPO3pavyHOE CYCIIO0, €r0 HAIpaBIJIAIOT B CycJIOBapo4yHbIi ammapaTr. CKOpOCTh U paBHOMEPHOCTD
(GWIBTPOBAHUS PETYIUPYIOT (QUIBTPALIMOHHBIME KpaHaMU. XOPOIIEro KauyecTBa (hUIbTPOBAHUS
JIOCTHTAIOT TP MallbIX CKOPOCTSIX IBMKEHMS Cycla uepes Apoduny (4,5—6 am’/mun Ha 1
M miomaay cuta). Takyro cKopocTh MOJIyYaroT HPU MOCTEHEHHOM OTKPHIBAHMH KPaHOB Ha 1/4
win 1/5 ux nonepeunoro cedyeHusi. [Ipu 60JIBIIMX CKOPOCTAX MOXKET CO3/1aThCs pa3pesKeHHE MO
CUTaMH U B pe3y/bTaTe — MPOHUKHOBEHHE B JPOOMHY TE€CTa M3 BEPXHETO CIIOSI UM BO3JyXa B
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MOJICUTOBOE MPOCTPAHCTBO Yepe3 KPaHbl. DTO MOXKET MPHUBECTH K 3aMEIJICHUIO (PHIbTPOBAHUS
Wi Jaxe ero mpekpaumienuto. [Ipu pabore GuIbTpAaMOHHOTO ammapara ¢ pPeryisTopoM
naBiieHust (puc. 2) MOcie CIycKa MYTHOTO cyclia 4epe3 (uiabTpaluoOHHBIE KpaHbl 6 H
BO3BpAILEHUs' ero B (MILTPALMOHHBIN ammapaT Hpo3padHoe CyclIo depes KpaH 7 U COOPHYIO
TpyOy 5 HampaBJSIIOT B pe3epByap peryisatopa AaBienuid 3. M3 pesepByapa cycio uepe3 oomuid
GbuIbTpalMOHHBIN KpaH 4 CcTeKaeT B CyCIIOBapO4HBIA ammapar. VM3MeHeHueM MpOXO0IHOTrOo
ceueHHst 00mero (UIbTPAlMOHHOTO KpaHa MOKHO PEryJIMpOBaTh KOJIMYECTBO BBITEKAIOIIETO
cycna, T. €. M3MEHSATh CKOpOCTh (uibTpoBaHusA. V3meHeHue GUIbTPAIMOHHOTO AaBIICHUS
MOYKHO HaOJIIOJaTh 10 Pa3HOCTH YPOBHEH >KUJKOCTH B CTEKJISTHHBIX MaHOMETPUUYECKUX TPYOKax
1 u 2. B nHauane ¢puibTpoBaHMs MPU HOPMATBHBIX YCIOBUAX CIEIYET MOAJIEPKUBATH JAaBieHue 1
klla< B panbHeiiiieMm AaBieHUE MOBBIIIACTCS M Korja Jgocturaer mpumepHo 2,5 klla, cioi
IpOOMHBI HEOOXOAMMO PAa3pbIXJIUTh M CHU3UTH JaBlIEHUE N0 MepBoHaudanbHOro. CrekaHue
IIEPBOro Ccycia KOHIeHTpalueil cyxux Bemects 14—20% nponomkaercsa 90-120 mun. IIpouece
MO>KHO YCKOPUTH JIeKaHTalueld 13 QUIbTPAIIMOHHOTO alapara HaJ0CcaJ04HON OCBETIMBIICHCS
4acTHu 3aTopa.

7 6 $ Tocne dumbTpoBanus B apobune octaercss 30-35%
cycia, KOTOpO€ U3BJIEKAETCs IPOMBIBAHUEM BOJIOM.
Puc. 22

[Ipu mosiBneHMH OCBOOOKICHHOTO OT CTEKAIOIIEro Cyclia BEPXHEro Clos APOOHHBI
HAaYMHAIOT IpoMbIBaHUE €€ BoJoi Temmeparypoil 78-80°C. IlpoMbIBHYH0 BOAy NOJAIOT B
amrmapar uepe3 CerHepOBO KOJECO B TAaKOM KOJIMYECTBE, YTOOBI YPOBEHb €€ ObUI HECKOJIbKO
BbILLIE YpOBHA JApoOHMHBI. IIpombIBaHME NPOBOAAT NPU IMOCTOSSHHOM MEIJIEHHOM BpPALICHUU
Pa3pBIXJIMUTENS, HOXH KOTOPOTO C IIOMOIIBIO T'HAPABIMYECKOI0 MOJBEMHUKA IOCTEIEHHO
OIyCKalOTCS BHU3 M OCTAHABIMBAIOTCHA, HE noxoAs 10 cM 10 cuTa M He Hapyllas HHUKHETO
¢unbTpyromero ciosi. Paspeixnurens nenaer 1 obopor 3a 4—5 muH.Ilpu HepaBHOMepHOM
TOJIIIMHE (UIBTPYIOIIETrO CJI0S U HEPAaBHOMEPHOM pacHpeieeHUH B HEM IPOOMHBI U3 pa3HbIX
(GUIbTPAIIMOHHBIX KpaHOB OyJleT BBITEKATh MPOMBIBHAS BOJIa C Pa3HOM KOHIIEHTpalMed SKCT-
pakTa. B 3TOM ciydae kpaHbl, U3 KOTOPBIX BBITEKAET MEHEE BKCTPAKTUBHOE CYCIIO, 3aKPbIBAIOT
MOJIHOCTHI0. KoTM4ecTBO MPOMBIBHOM BOJIBI 3aBUCUT OT MAacCOBOM JOJIM CyXUX BEIIECTB Cycia U
OT COJIepKAaHUs HKCTPAKTa, OCTAIOIIETOCsl B MPOMBIBHOM Bojie. OOBIYHO MPOMBIBAHUE JIPOOUHBI
3aKaH4YMBAIOT, KOTJa COJAEp)KaHUE HKCTPAKTHUBHBIX BEIIECTB B IPOMBIBHOW BOJIE CHHMKAETCS 0
0,5— 1 %. lanpHeliniee NpoMbIBaHUE NPUBENET K BBILIEIAYMBAHUIO BEIIECTB, YXYIIIAOMINX
BKYC IIMBa, IIepepacxo/1y TOIJIMBA Ha BhITapUBaHUE U3 Cycia U30bITKAa BOJbI, YTO SKOHOMUYECKU
HenenecooOpazHo.Ilpu  npombIBaHMM  JIpOOMHBI JIE€KAaHTHPOBATh HAJ0CAOUYHYIO JKUIKOCTh
Henb3s. [IpoMbiBanue apoOuHbl mpogomkaercs 1,5—2,5 4, a o0mumii mpouecc nojayyeHus cycia
- 3,54 uJlnga monaydeHUsT HEKOTOPBIX COPTOB IIMBAa HCIOJB3YIOT HAYalbHOE CYCIO C
MOBBIIICHHONW KOHIIEHTpallMed IKCTPAKTHUBHBIX BEILIECTB, MO3TOMY OTOOp IPOMBIBHBIX BOJ B
CYCJIOBAapOYHBIH ammapar mpekpamaroT npu 0osiee BHICOKOM MX KOHLeHTpanuu. Hampumep, s
nuBa Jlenunrpaackoro opuruHaibHOr0o — 4—>5%, JIBoitHOTO 30510TOTO — 3—3,5%. HO 3aTeM
IPOMBIBaHHE JAPOOUHBI MPOJIOIKAIOT, HAMPABIISISL MOCIETHIE IPOMBIBHBIE BOJBI B COOPHUK, I/1€
XpaHAT uX npu Temneparype He Huxke 70°C Bo M30ekaHUE 3aKHMCAHUS M HCIOJB3YIOT s
NPUTOTOBIIEHUS clenyromero 3aropa.Ecnu cycno minoxo ¢uiabTpyercs, TO MpOBOIAT MOJbEM
IpoOuHBL. J{7s Yero BKIIIOYAIOT PAa3phIXJIUTENb W MOJAIOT TOPSYyl BOAY MOJ CHUTa, a MpHU
HEJ0CTaTOYHOM KOJIMYECTBE CyClla HAJWBAIOT B JMNIAapaT 4epe3 CETHEPOBO KOJECO €Ile U
ropsiuyto Boay.IIpombiBaHue ApOOMHBI MOKHO MPOBOJUTH TAK)KE TPEMsl HAJIMBAMU JIPOOUHBI C
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NEpUOMYECKAM BKIIOYCHHEM DBIXJHUTENS Ha pa3Ho BbicoTe ciosi  apoOunslllocie
npoMbiBaHusi B Apobune octaerca 0,5-0,7% pactBopumoro skcTpakta U okono 1,5%
HEBBIMBIBACMOI'O K MacCcCeE conona.Bonz{ CprOﬁ I[pO6I/IHBI 3aBUCUT OT €€ BJIAXKHOCTHU H
9KCTPAaKTUBHOC-TH cojioja. Hampumep, npu BiakHOCTH JpoOHMHBI 88% BBIXOJ €€ COCTaBIISET
200 kr na 100 kr nmepepaboTraHHOro 3epHoBOro celppsi.llocne crmycka nociaenHel NPOMBIBHON
BOJIbI IPOOMHY BBITPYXAOT M3 (QUIBTPALMIOHHOIO ammapara ¢ IMOMOIIbI0 Pa3phIXJINTEIN, Y
KOTOpPOT'0 HOKU IOBEPHYTHI INIOCKOM CTOPOHOH IO HANpPaBIEHUIO UX JBMXKEHMS. 3aTEM MOIOT
amnmapar, cuTa, (pUIbTpallMOHHBIE KPAaHbl M 3aKpbIBAIOT JIIOK A ApoOMHbI. CHUTa, CTOSKH,
CTCHKHU ¥ JTHUIIE amnmapara JIPOMBIBAIOTIIIETKAMH, a TPYObl M KpaHbl (PHIBTPAIIMOHHOW OaTtapen
CHJIBHBIM HanopoM BoJibl. He pexxe oHOro pasa B Mecsl (puiIbTpallMOHHbIE CUTa 00pabaThIBAIOT
10%-HbIM pacTBOpOM KaycTHueckoi cosipl (NaOH) u noaBepraroT MEXaHUYECKOW OUHCTKE.
DOuabTPOBaHHE 3aTOPA B 3aTOPHOM (PHJIbTP-IIpecce.

q)I/IJ'IBTp-HpeCCCOCTOI/IT N3 CTAHWHBI, IPSAMOYI'OJIbHBIX paM U IUIMT, YCTAHABJIMBACMBIX Ha
0anKy CTaHMHBI BepTHKaIbHO. Ha kakayro Mty HajeBaroT cainderky V u3 QuiabTpoBagbHON
TKaHu. [ IIUTE 1 paMbl C)KUMAKOT TUAPABIIMYCCKUM 3a)KUMOM.
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Puc. 3. Pama 1 uura 3aTopHoro gpunbTp-npecca

[Ipu punbTpoBaHuU cyciia 0OcaxapeHHYIO 3aTOPHYIO Maccy mojarT no kaHany [. Orcrona
yepe3 npopesn Il ona mocrynaer Bo BHyTpeHHue mnoioctu pam III. Cycno mpoxomuT ckBo3b
MOJIOTHSIHBIE caleTKu U 1o puduieHoi nmoBepxHocTu KT IV crekaer k kpanam 1, 2, 3 u T. 1.
JlpoOuHa ocTaeTcsi B MOJIOCTU paMbl MEXIY caleTKaMH JBYX COCETHHUX IUIMT. ToJuHa cios
npoOuHbl 6—7 cM. OcTaTku cyciia U3 JIpOoOWHBI CHavajaa BBITECHSIOTCS CKAThIM BO3yXOM HIIH
napoM, a 3aTeM BBIMBIBalOTCSA ropsiuei Bojol.Ilpum mpomyBaHMM M HPOMBIBAaHMM JAPOOUHBI
CKaTbIil BO3AyX (Map) U MpPOMbIBHAs BOJAa HAarHETaeTcs B (QMIBTP-Ipecc Mo OOKOBBIM KaHajlaM
VI (cm. puc. 4) B mautax 2, 4 u T. A. Kpansl B mumTax npu OpoayBaHMM U NPOMBIBAHUH
3akpbIBatoT. CxxaThlil BO3AYX (I1ap) U IPOMBIBHASI BOJIA, HE UMESl MHOTO BBIXO/Ia, paclpeensercs
no pu¢IeHON MOBEPXHOCTH YETHBIX IUIMT, MPOXOAUT CKBO3b MOJOTHO BHYTPb IOJOCTH U
BBITECHSET CYCJIO U3 IPOOMHBI Yepe3 TKaHb Ha COCEAHMX HEUYETHBIX IJIUTAX B OTKPHIThIE KPAHbI
I,3,5urT. n. (cm. puc. 4).

N30bITOuHOE AaBieHue npu (GUIBTpOBaHUU cycia He JoibkHO mpesbimarth 0,06 Mlla,
IOpU TPOJYBAHUU JPOOMHBI CKaThiM Bo3ayxoM (mapom) — 0,05 Mlla, mpu npombIBaHHH
JIpOOWHEI TOpsiYelt Bool Temmneparypoit 75-80'C -0,05-0,15 MIla.
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Pama Ha BepxHel CTOpOHE MMEET MPWIMB C KaHAIOM I, KoTOopol y3kou mpopesbro Il
coobmaercsi ¢ BHyTpeHHed mosocThio II'b bokoBeie kanansl VI He uMMerOT cooOmeHus c

BHYTPEHHEH I10JIOCTBIO PaMBl.
5 6

[TnuTel GUABTp-Ipecca UMEIOT TAaKHUE K€ OYEPTAHUS, KaK
U pambl, Y HUX TOJBKO HeT kKaHasa . [ToBepXHOCTb IUNIUT MMEET KEI00KU ISl CTOKa cycia U
npoMbIBHOW BoJbl. Kaknas miauTa cHaO)keHa KpaHOM JIJisl BBIBOJA CyCJia M MPOMBIBHOW BOJIBI.
UYerHble IUIMTHI UMEIOT COEAMHUTEIbHBIE MPOpPe3n B OOKOBBIX KaHasax VI, a HeuyeTHble UX He
umeroT. L{ukn paGotsel punsTp-ipecca paBeH npumepHo 240 muH. OUIBTP-TIPECCHl UMEIOT
npeuMmyniecTBa mnepeq (UIBTPAMOHHBIM amIapaToM: B COYETAHWU C XOPOULICH IpOOMIIKON
HOJIy4aroT 0osiee BHICOKUI BBIXO[ 3KcTpakTa (10 1 %); ocHOBHOE cyciio GUiIbTpyeTcst IPUMEPHO
Ha | 4; MEeHbIIIE pacxoIyeTcsl BOJbI Ha TPOMBIBAHUE IPOOHHEI.

MeMOpaHHOKaMepHbIE MOAYJIH 5 COCTOST U3 OJHON pUDIECHON TIMTHI 2 ToMmMHONW 10
MM, TOKPBITOH C 00EMX CTOPOH AJIACTHYHOW IIACTMACCOBOM MeMOpaHOW 3, KOTopas 3akara B
pamax | Tommuuor 1o 40 mm. Ilnmmura 2 yepes mryrep 4 coeauHseTcss THOKHUM IUTAHTOM C
TPyOOIIPOBOJIOM CKaTOrO BO3/AyXa. B 3amaHHOe Bpems uepe3 Hero B IMPOCTPAHCTBO MEXKIY
IUIMTOH 2 W MJIacTMAacCOBBIMM MeMmOpaHamu 3 TIOCTymaeT CKaThlii BO3AyX. Ilockombky
MeMOpaHbl 37aCTUYHBIE, TO OHU PACTATMBAIOTCS U CKUMAIOT CJIOM APOOMHBI, HAXOIAIIMICS 110
0o0e croponbl MeMOpanbl. [lo apyryro cTtopoHy cioi ApoOWHBI OrpaHUYeH (UIbTPYOIIEH
IUTMTOHN 6, COCTOSIIEH U3 peleTyaTol NPONuIeHOBOW OCHOBBI 7 (ToimuHa 40 MM), TOKPBITOH €
00enx cTOpoH (QUIBTPOBAIBLHOU candeTkoil 8, yuepe3 KOTOPYO (QUIBTPYIOTCS MEPBOE CYCIO U
npoMbiBHas Boja. [locie 3akpeiTust uiabTpa (MOAYAM M IUIMTHL (QUIBTpPa CXKUMAIOTCA OT
MEXaHUYECKOro NMpHUBOJa, U (UIBTP MPUBOAUTCA B paboyee COCTOSIHME) MEXAY MeMOpaHHO-
KaMepHBIM MOJYJIEM 5 U QUIIbTpYIOLIEeH TUINTOM 6 o0pa3yercs repMeTndeckas Kamepa IHUpUHON
40 MM, KyJa ocTynaer 3atop. B HuxkHel yactu ¢puibTpa yepes Bce MOJYJIU U IUIUTHI TPOXO AT
JIBa KaHaJa: JJIs MOoJadu 3aTopa (IIpOMBIBAIONIE BOABI) U OTBOAA cycia (IIPOMBIBHOW BOJIBI),
OpU 3aloJIHEHUM Kamep (uiabTpa 3aTOpoM uepe3 BEpXHHUH KaHal BBITECHSETCS BO3IyX. B
cobpanHOM BHjI€ (pUc. 5) GUIBTP COCTOUT U3 HETIOJABMKHOM | M MOABMIKHOM 5 TOPIIOBBIX TUIUT,
MEXy KOTOPBIMHU Ha Oankax 6 pacroyiokeHO B MOABMIKHOM COCTOSIHMU 710 60 (huiIbTpOBaIbHBIX
IUIUT 4 1 MEMOpaHHO-KaMepHbIe MOJyNU 3. B HENnoABM>KHON TOPIIOBOM MJIUTE UMEIOTCS KaHalbl
JUIS TI0JIBOJIA 3aTOpa M OTBOJIA cycia (MpOMbIBHBIE BOJbI). CKaThIi BO3yX MOCTYHAeT B MOAYJIN
3 mo rudkuM HuIaHram 2, 6arogapst KOTOpbIM 00€CIIeYMBAETCsl MX MOJABHKHOCT IIPU BBITPY3KE
JIpoOuHBI B OyHKeEp 7.

Qurvmposanue. 3aTop MOJAIOT B KaMmepbl Toa n30bITOYHBIM naBieHueMm 0,015—0,02
Mlla. [TepBoe cycno MpoXoauT yepe3 pUIbTpyrolne caapeTky U3 MpOnuIeHOBOI TKaHU BHYTpPb
pelieTyaTbiX MINT U BBIBOAUTCA B cOOpHUK. B Teuenue nmepBeix 10 MUH naBieHHE HECKOJIBKO
MOBBIIIACTCA, a 3aTeM crabunusupyercs. [locne npomycka yepe3 GHIBTP BCEro 3aTopa KaMepsl
3aMOJHAIOTCSL apoOuHOoM. OTAeneHne mepBoro cycia mpomospkaercs okono 20 mwuH. [locme
OTJENIEHUs] TMEPBOTrO cycia JIpOoOMHY OTKHMAIOT 3JIACTHYHBIMH MeMOpaHaMH MeMOpaHHO-
KaMepHbIX TIUT (puc. 6). [yig atoro BHYyTps Moayne noa nasienuem 0,05—0,6 MIla nonaercs
CKaThli BO3/1yX, MEMOpaHbl PACTATMBAIOTCS, CXKUMAIOT CJIOH JIpOOMHBI W TakuUM o0Opa3oM
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BBIJIABJIMBAIOT OCTaTKH mniepBoro cycna. Ilpomecc mmmrcs okono S wMuH. [lpomwviganue
Opobunwl. Tlocne oTxaTasi IEPBOrO Cycia Mojavdy CKaToro BO3AyXa OTKIIOYAIOT U MEMOpPaHbBI
BO3BpAIIAOTCS B UCXOJHOE TojokeHue. [lo TeM ke kaHaiam, 4TO W 3aTOp, B KaHAIIbI CHU3Y
MOJAI0T MPOMBIBHYIO Boay Ttemmeparypoi 78°C (cm. puc. 52). Ins yaaneHus Kuciaopoaa

BO3/IyXa ee IPeIBAPUTENLHO JeadPHPYIOT.
! 2 5 &
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Bopna skcrparupyer U3 ApoOMHBI OCTATKU MEPBOTO CYCla, U MPOMOW BBIBOAMUTCS 4epe3
¢unbTpyromue candeTku MW pemerdarbie IUIUTHL. JpoOMHY OTXKHMaOT eule pa3 Ipu
n30bITouHOM jAaBineHuu npumepHo 0,07 MIla no Bmaxsnoctn 32%. Ilpu Takoil BiIakHOCTH
IpoONHY yIO0OHO TpaHCIOPTHPOBaTh. BIaXHOCTh MOXHO CHMXKATh W Jajibllle, MOBBIIIAs JaB-
neHne Ha MemOpanbl 10 0,12 Mlla, HO Torma ApoOMHA CTaHOBUTCS CIHIIKOM CyXOW, H
BO3HUKAIOT 3aTPYAHEHUsS IPU €€ TPAHCHOPTHPOBAHUM IO TPyOONpPOBOJAM U MPHU BHITPY3KE U3
oynkepa. [Iporecc oTkatus APoOUHBI ATUTCS 0KOJIO 10 MUH.

Buviepyska Opobunvl. [Insg  BBITPY3KH JIPOOWHBI  OTKPBHIBAIOT (GUIBTP (OTKIIOYAIOT
MEXaHU3M CKaTHsl M Pa3[BUTAIOT MOAYJIM M IJIMTHI) U BBITPYXKAIOT IpoOUHY B OyHKep 7, U3
KOTOPOr0 €€ IHEBMAaTUYECKUM TPaHCIOPTOM BBIBOASAT B cuiioc g XpaHeHus. Ilpouecc
BBITPY3KH uiuTcst okosio 10 MuH. OTKphIBaHUME M 3aKpblBaHME (UIBTPA OCYIIECTBISAETCS
aBTOMaTh4yecku. Bech UK QUIBTPOBAaHMSA W MPOMBIBaHUS ApoOMHBI mpopomkaercs 100-110
MUH, 4TO JIa€T BO3MOKHOCTh (PMJIBTPOBATh MPUMEPHO 12 3aTOpOB.

B koH1e Henenu, Korja 3aKaHYuBalOTCs BapKH, PUIbTPOBANIbHBIE Cal(DETKH MPOMBIBAIOT
BOJIOM, HE BBbIHMMAasg UX U3 ¢GuibTpa. Jlas pacTBOpeHHs OCTaBIIMXCS YacTHYEK IPOOMHBI B
TE€YEHHE HECKOJIbKUX YacoB yepe3 (PUiIbTp MpoKaunBaloOT cIabO0IIeTI0OuHON pacTBop.

IIpakTHYecKkas 4acTh.

3anaHue Ui CTYIEHTOB: M3Y4YHUTh YCTpoicTBa ¢uiabTpauuu nuBa. OGopMUTh KakKIOMY
CTYIEHTY 5 BOIIpOCa IO JaHHOW TEME.

3anuiuTe Ha3BaHUE pabOTHI U €€ 1eb.

IIpakTnueckoe 3auaTue CocTaBjeHNe MAIIMHHO-ANIIAPATYPHON CXeMbI /LI
HenpepbLIBHOI0 OPOKEeHHUS.
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CTyneHT 101KeH:

yMeThb:

-COCTaBJISITh MAIIMHHO-AIITAPATYPHYIO CXeMy (HUIbTPOBAHUS THBA,

3HATD:

- o0opymoBaHWE€ M €ro MPHUHIUI JEHCTBUS B COCTaBE MAIIMHHO-AIIapaTypHOM
CXEeMBI(QUITBTPOBAHUS TIHBA.

Xox padoThI:

1.0O3HaKOMbBTECH C TEOPETUUECKUMH 10JIOKEHUSMHU.

2.BbINOHUTE 33JJaHUE MPETo1aBaTesl.

3.CocTaBbTe OTUET B COOTBCTCTBUH C 3aJaHUCM.

Mean:
- 3aKpenuTh MPOWICHHBI MaTepHUal;
- YCIIEIIHOE HUCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUH B peabHON )KU3HHU.
Teopernueckas 4yacTsb.

BpoannbHbie OalHu M3TOTOBJICHBI M3 HEPIKABEIOIIECH CTAld; B OMBITAX HCIOIb30BAIU
Oamran auameTpoM 150 mwm, BbicoTOM 4 M, a B 00Opasie uisi MPOWU3BOJCTBEHHBIX IIEJeH -
muamerpoM 900 MM W BBICOTOWM BEepTHKaIbHOW yacTh 7,6 M. B OammHe, KoTtopas uMeeT
OXJIQKJAIOUIYI0 pyOaliKy, paBHOMEPHO pa3MEIleHbl Ha ONpEAeNIEHHOM pPacCTOSHUU
nepGopUpOBaHHBIC TOPH3OHTAILHBIC IUIACTUHBI, KOTOPBHIC OTPAHWYMBAIOT TEYCHHE, YTOOBI
MPEeIOTBPATUTh BO3MOXKHOE CMEIIMBaHUE Cyclia C TMBOM, YEMY CIIOCOOCTBYET TaKKe U3MEHEHUE
MJIOTHOCTH Cyciia mpu cOpaxkuBanuu. Haja ruiacTuHamMu HaXoJsATCS TEPMOMETPHI U YCTPOMCTBA
uist oTOopa mpoO. bpoxkenune BeayT ¢ BBICOKOM KOHIEHTpaiuei npoxokei (ot 25 mo 30%
BJIQXKHBIX), KOTOPYIO TOAJECPKUBAIOT TEM, UYTO B CIEHHUAIBHOM OTCTOMHUKE, HaXOIAIIEMCS
BHYTPH YaHa, IPOKKU 3aJCPKUBAIOT U BO3BPAILLIAIOT B HUKHIOIO YacTh OalllHU.

OOm1ast KOMITOHOBKA 000pYIOBaHMS MPH HETIPEPHIBHOM OpOXXEHHUHU B OarrHe n3o0pakeHa
Ha puc..l.
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Puc. 1. Cxema HenpepbIBHOIO mpomecca B OpoauiibHoii 0amHe: 1 - cOOpHUK cycaa; 2 -
oxJIaAuTe b NMUBa; 3, 7 - NpuOOpPHI AJs1 U3MEPEHUs IUIOTHOCTH; 4 - COOPHUKH NHUBa; S -
TepMopyOalika; 6 - OpoaAnJbHBIN annapar; 8 - pacxoaomep; 9 - macrepusaTop 1JIs Cycja;
10 - Hacockl 1J1A cycaa

Cycno, nepexkauaHHOe U3 COOpHHKA, MOCTYHAaeT 4yepe3 IUIACTHHYATHIM MacTepu3aTop B
HU3 OallHM, MpU MPOXOXKIACHUM BHYTPH OAalllHW BBEPX OHO COpa’kKMBaeTcCs MpHU TeMIepaType
okoj10 20°C 3a 8 4, MOJI0JI0€ MTMBO CTEKAET CBEPXY M Uepe3 XOJOJMIBHUK MOCTYIAET B COOPHUK.
[Tpon3BOaAUTENBHOCT OOMBINION OalllHU MPU UCIOIB30BAaHWU HU30BBIX APOXKKEH okoso 16 ri/u.
Jlnis mpou3BO/ICTBA MHMBA ¢ HOPMAJIbHBIMU CBOMCTBaMH, IJIABHBIM 00pa3oM BKYCOM U 3alaxom,
HaJ0 OTOOpaTh XJIONBEBUIHBIE IPOXKH TaK, YTOOBI COXpAaHMJIACh BBICOKas KOHIEHTpALUs
JPOXOKEH, 4YTO SIBIIETCS OCHOBHBIM TpeboBanueMm. Cycio, mojgaBaemoe Ui COpaKMBaHMA,
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JOJDKHO OBITh  0€3 MHUKPOOPraHW3MOB, MOPTSIIMX BKyC MuBa. IIpM Takux YCIOBHUSX
000pyI0BaHUE MOXET HAXOOUThCA B AKCIUTyaTalliM HENpPEphIBHO 6 MecsleB. B mpousBoacTse
OpoauIIbHYIO OAllHIO OYEHb JIETKO NpHcnocabiauBaTh. Hapsiny ¢ McIonb30BaHHEM B KadyecTBe
HENPEPBIBHOIO 4YaHA, B KOTOPBIM IOABOAAT CYyCIO, €€ MOXHO IPHUMEHATh TaK e, Kak
YCKOpUTENIb OpOXKEHUS, KyJa HOAAIT CYCJ0, HPEABAPUTEIILHO COPOKEHHOE JIPOXKKAMHU ITOTO
xe tuna. HempepbiBHOEe OposkeHHE SBISETCS TOJBKO YacTb0 HENPEPHIBHOTO IMPOU3BOCTBA
[IMBa, OJIHAKO HamOojee 3HAYUTEJIbHBIM YYAaCTKOM, OKa3bIBAIOLIMM pEIIAOLIee BIUSHUE Ha
KadyecTBO nuBa. [loka ere He ObUIO JOKA3aHO, YTO Kau€CTBO HEMPEPHIBHO COPakMBAEMOT0 MHUBA
TaKO€ e, KaKk KadeCTBO IHBA, MOJYYEHHOTO NMPH KJIACCHYECKOM OpoxeHnH. CpaBHUTEIIbHBIC
UCMBITAaHUSA, [POBOAMMBIE B HEOOJBIIOM MacmiTabe ¢ NUMBOM M3 JIAOOPAaTOpPHBIX U
I10JIy3aBOJCKHMX YyCTPOMCTB, HEIOCTATOYHO IIOKa3aTelbHbl. KpoMe TOro, HEM3BECTHO, KAK JOJIIO
IIMBO HEMNPEPHIBHOI'O OpPOKEHMsI COXPAHAET CBOM OCHOBHBIE CBOMCTBA IIPU TPAHCHOPTUPOBKE,
XpaHEeHUH U po3nuBe. He pemieHbl pa3Hble 4acTHBIE MPOOJEMBI, TaKHe, KaK CBS3b Ipolecca
pO3JIMBa C HENPEPBIBHBIM INPOM3BOACTBOM, BBIPABHMBAHHWE 3HAUYMUTEIBHBIX CE30HHBIX
OTKJIOHEHUI 1 TpeOOBaHUI K acCOPTUMEHTY. HeT coMHeHMit, 4To mapaiielbHOe POU3BOJCTBO
CBETJIOTO M TEMHOIO IIMBA M IIMBAa C pa3HOM KOHLEHTpalMeHd HadallbHOTO Cycla IIpU
HETIPEPhIBHOM OpOXXeHHH OyAeT CBS3aHO C TPYTHOCTAMH. DTa oO0mias KapTHHa Mpoliem,
BO3HUKAIOIIMX IPU HEMPEPHIBHOM IPOM3BOJICTBE IMBA, OOBACHSET, I0UYEMY IIPH €r0 BHEIPEHUHU
clleflyeT IOCTYNaTbh OCTOPOYKHO, OCOOEHHO HAa CPEJHEEBPOIEHCKUX IUBOBAPEHHBIX 3aBOJAX,
IIMBO KOTOPBIX U3BECTHO CBOMM XOPOILIUM Ka4eCTBOM.

IIpakTHYeckast 4acTh.

3aJaHue U1 CTYACHTOB.

OdopMHTH KaXIOMY CTYACHTY 3 BOTIpOCa 10 JaHHOU TEME.

3anuiuTe Ha3BaHUE pabOTHI U €€ LEIb.

IIpakTHyeckoe 3auaTue Pacuer m moadoop 000pya0BaHUs JIJIs PO3JIMBA IMBA.

CryneHT 10JKeH:
yMeThb:
- COCTaBJIATh MAIIMHHO-ANIapaTyPHYIO CXeMY pO3JIMBa UBa B OYTHIIKH,
3HATh:
- 00opyioBaHME M MPHUHLUI JEHCTBUS MallMHHO-AINIAPaTypHOH CXEMbI pO3/IMBa IHBA B
Oy TBUIKH.
.Xox padorsrI:
1.03HaKOMbTECH C TEOPETUUECKUMH MOJIOKEHUSIMHU.
2.BeInonHnTE 3aJaHUE NIPENIOIABATEIS.
3.CocTraBbTe OTYET B COOTBETCTBUHU C 3aJaHUEM.
easn:
- 3aKpENUTh IPONICHHBIA MaTepua;
- YCIIEIIHOE UCIOJIb30BaHNE MPUOOPETEHHBIX YMEHUI B peabHOM KU3HU.
TeopeTnueckas 4acTh.
TexHonornueckas cxema Iponu3BOJICTBA M1Ba
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Puc. 1. TexHONnornueckas cxema PO3JIMBa IIMBa .

[IuBO WTrpUCTBI OCBEXKAIOUIMII HAMHUTOK, CJIETKAa C XMEJEBbIM 3alaxOM HACHIIIECH
TUOKCUIOM  yriepoja.OuHIeHHBIH  COJIOJ HW3MENbYaeTcss B BaIbLOBOW JpoOmike 1.
(XapakTepHbIM KOHCTPYKTHUBHBIM MPHU3HAKOM MEJBHUIIBI SBISETCS TO OOCTOSITENBCTBO UTO
paboune opraHbl CONPHKACAIOTCsA, B ApOOMIKe paboune oOpraHbl HE CONpHKacaloTcs. B
BaJIbI[OBOM JPOOHIIKE €CIM Bajibllbl Pa3BENCHbI, MMEIOT 3a30p, MAIIMHA BBIMOJHAET POJb
JPOOWIIKH, €CJIM BaJbLbl CBEJCHBI TO JPOOMIIKA BBIIOJIHACT POib MeIbHHULEI. Llenb npobnenus
U3MENBYCHUS] - TOJNyYeHUE OJHOPOIHOM KpYHbl MPH COXpaHEHUH mienyxu.) JpoOneHsii
MaTepuajl TMOCTYyMaeT JJIsi B3BEIIMBAaHHUS Ha Bechl 2 M B OyHKep 3, 3aTeM Ha MarHUTHBIN
cermaparop 4 Jajiee OUMIIEHHBIH JpOOJEHBI coloA ToJaeTcs B 3aTOPHBIM ammapar 5
(uMnuHApPUYECcKass EeMKOCTh) B 3aTOPHOM alllapare MpoMCXOAUT CMENIMBaHUe APOOIEHON MacChl
¢ Bonoil npu temmneparype 60 C 3a tem 40% Macchl nmepeKkaynMBacTCsl Ha MEPBYIO OTBAapKy B
3aTOpHBIM ammapar 6 TaM IepBOHAYalbHO Macca HarpeBaercs no Temmeparypel 70 C 310
TEeMIepaTypa OcaxapuBaHMs 3a TE€M Macca JOBOAMUTCS O KWUIIEHHUS, NPU KUIEHUU KpPYIHbIE
YaCTHIIbl pa3BapUBAIOTCS, BbIAEETCs OeNKoBas Macca, Iocje Yero pacTBOp MepeKauuBaeTcs B
3aTOpHBIN anmapar 5 Mpu CMEIIMBAaHUM PacCTBOPOB TemrepaTypa ctaHoBUTcs paBHoi 70 C 3atop
OCTaBJISIOT Ul OCaxapUBaHMs IOCIE YEro 4acTh PacTBOpA BO3BPAIIAIOT Ha BTOPYIO OTBapKy B
amnmapat 6 npu 3ToM Temneparypa paBHa 80 C manee 3aTop HampaBisieTcs Ha (QUIBTPAIUIO B
anmapar 7 cBemJasg 4yacTh PacTBOpa Ha3blBaeMasl CYCJIIOM IEepeKauMBaeTCsl B CYCIOBAPOYHBIN
anmapar 8, Kyzxa J00aBiseTcs XMeJb, CYCJIO JTOBOJAUTCS /10 KUIEHHS, MOCIEe BapKH XMEJIbHOE
CyCJIO HaIIpaBJIIETCA B XMEJIECOTACIUTEND 9 TJIe JIEIECTKH XMENs 3aJep KUBAIOTCS, a PacTBOp
nepeKkauynBaeTcs B COOpHUK ropsuero cycna 10 cycnmo nmanee mojaercs B ILEHTPOOESKHBIN
TapenbuaThiil cenaparop 11 B KOTOPOM NMPOUCXOAUT OUYMCTKA OT B3BEIICHHBIX YacTUI] Oenka, u3
cenapatopa 11 cycio moctynaeT Ha OXJIaXCHUE B TEIJIOOOMEHHUK 12 r/1e OHO OXJIaXAaeTCsl 10
temneparypbl 6 C, OXJIaXJIEHHOE CYCJIO CIMBaeTCsl B OpoamibHbIM yaH 13 kyna noGaBisrorcs
JIPOACKU U3 eMKOCTH 14, mepBoe OpoxeHue mpoTekaeT npu temieparype okoio 10 C B TeueHue
6-8 CcyTOK pnajee MOJIOJ0€ MHMBO OYMUIAIOT OT APOAOKEH M HANpaBisAOT B TaHK 15 s
nobpaxuBanus B TeueHuu 11-90 cyTok, panee moj 1aBlIeHUEeM AUOKCHIA yriepoja u3 TaHka 15
nuBO mojaercs B cemaparop 16 u B ¢wibTp 17 rae 0OCBOOOXKTAeTCS OT JPOXKKEH,
MUKpPOOPTaHM3MOB U JPYI'HX MEJIKUX 4YacTHll, OT(QUIbTPOBAaHHOE IMBO TIOJAETCi B
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TerI000MeHHUK 18 Tpu HEOOXOAMMOCTH HACHIIIACTCS TUOKCHAOM yriepoaa B KapOoHU3aTope
19 cnuBaetcs B Tank 20 ¥ ogaeTcs B OTACIICHUE PO3JIUBA.
IIpakTuyeckas 4acTh.
3amanue as cryneHToB. OGOPMHUTE KaXIOMYy CTYACHTY 3 BOIpOca 10 JJaHHOW TeMe.
3anumuTe Ha3BaHUE PaOOTHI U €€ TCITb.

IIpakTHuyeckoe 3ausaTne CocTaBjeHNe MAIIMHHO-ANNAPATYPHOI cXeMbI PO3JIHBA
IHUBAa B OVTLLJIKH.

CTyaeHT 10J1KeH:
yMeThb:
- COCTaBJISITh MAlIMHHO-ANINIaPATYPHYIO CXEMY pO3JIMBa MBa B OyTHUIKH,
3HATh:
- obopyoBaHMe M MPUHIUI JEHCTBUS MAaIIMHHO-AINIAPATypHON CXEMBbI pPO3JIMBA IHBA B
OYTBUIKH.
Xon padoThl:
1.O3HaKOMBTECH C TEOPETUYECKUMH MTOJIOKCHHUSAMH.
2.BbinosnHNTE 33JaHUE NIPENOaBATEINS.
3.CocTraBbTe OTYET B COOTBETCTBUH C 33JaHUEM.
Hean:
- 3aKpeNnuTb IPONJCHHBIA MaTepual,
- YCIIEIIHOE HCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUH B peaibHON )KU3HU.
Teopernueckas 4acTb.
TexHOoNIOrMYeCKN TMpolecc po3JMBa MUBA B OOOPOTHYIO CTEKIOOYTBUIKY IEIUTCS Ha
cienyromue ¢pas3pl:
1. Anmapar [uis BIeMKU OYTBUIOK U3 SIIHKA.
2. [Topaua mycThIX OYTHIJIOK 10 KOHBelepy Ha OyThUIKOMOEUHYIO MALIHHY
3. Moiika B AByX HOTrpYKHBIX BaHHaX, LINPULIEBAHUE rOpsSYed BOJIOM, MHOIOKpaTHas
00paboTKa B ILEJIOYHOI BaHHE, BO BpeMsl KOTOPOH yIaJAIOTCA Melb4yailliie YaCTUUKU I'PsA3U U
ATUKETKAa 1 MHOIOKPAaTHOE LINPULIEBAaHUE IIPY TOCTEIIEHHO CHUXKAIOIIEHCs TeMIiepaType
4. ITogaua OyTHUIOK Ha MHCIIEKIIMOHHYIO MALITHHY
5. TpancnopTHpOBKa Tapel B MAIIMHY PO3JIMBA
6. [TocnenoBarenbHas BakyyMu3alus U HamojgHeHHe OyThuiok CO2 aist ycTpaHeHMs U3
HUX KHCIIOpO/a
7. HamonHeHue OBITBUIOK MAaCTEpU30BaHHBIM NHUBOM (KaK BapHaHT - MOCJIETyroLas
nacTepu3alys MBa MPOXOJAUT YK€ B 3arieyaTaHHON OYThLIKE)
8. Ykynopka OyTbUIKM KPOHEHIIPOOKOH
9. Hanecenue 3TukeTku ¢ nHGoOpMaluei o aate po3uBa U CpoKe ynoTpedieHus
10. YmakoBka OyTBUIOK B SIIIIUKH
11. TToneraiizep.
Taxkum o6pa3zom, aBToMaTH4ecKas JMHUS pO3JIMBA UBA B OYTHIJIKM COCTOUT U3 aBTOMATa
JUIsL BBIEMKH OYTBUIOK M3 SIIUKOB, OYTHUIKOMOEYHOH MAaIIMHBI, Pa3JIMBOYHOIO aBTOMATa,
YKYIIOPOYHOT'0, Opakepa’KHOro, ATUKETHPOBOYHOI'O aBTOMATOB M aBTOMara Uil YKJIaJK{
OyTeuIOK B sAumMKU. [{ns m3obapuyeckoro ¢acoBaHHs U YKYHNOPKH OYTBIJIOK MPUMEHSIOT
arperaTbl IPOM3BOAUTENBHOCTRIO 3, 6, 12, 24 Thic. OyTHUIOK B uac. VX mNpUHIUNHAIBHOE
OTJIMYME COCTOMT TOJIbKO B TPOM3BOAUTEIBHOCTH OOOPYIOBaHMS, a B OCTAJbHOM OHH
a0COJIIOTHO UACHTHYHBI.
TexHosornyeckn mporecc po3jinBa NUBAa B (PUPMEHHYIO CTEKIOOYTBUIKY NENIUTCA Ha
cienytomue ¢pa3bl:
1. Anmapar Juis BbIeMKU OYTBIIOK M3 CHEIHATbHBIX KOPOOOK.
2. [lopaya mycThIX OYTHIJIOK MO KOHBEHEPY HA OMOJACKUBATENb.
3. OmnosackuBatens (OH HUCHOJNb3YeTCs BMECTO OyTBUIKOMOEYHOM MAaIlMHBI TaK Kak
OYTBUIKY HOBBbIE OHHM HE HYXKIAIOTCSI B MOMKE).
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4. ITogaua OyTHUIOK Ha WHCTICKIIMOHHYIO MAIIIHHY.

5. TpaHcmopTUpPOBKA Taphbl B MAIllIMHY PO3JIMBA.

6. [TocnenoBarenbHas BakyyMu3anus ¥ HarojgHeHHe OyThutok CO2 asl ycTpaHEHHS U3
HUX KUCJIOpO/a.

7. Hamonnenue OyTBHUIOK IMAacCTEPU30BAHHBIM MUBOM (KaK BapuUaHT - MOCIEIYIOIIas
nactepusanys n1uBa MPoXoAUT yXKe B 3are4aTaHHON OyThUIKE).

8. Ykymopka OyThUIKHA KPOHEHIIPOOKOH.

9. Hanecenue 3TUKETKH ¢ MH(OpMaLUel o 1aTe po3auBa U CPOKE yIOTpeOIeHUs.

10. Yknanka OyThUIOK Ha KapTOH.

11. ITokeTohopMUpYIOLINIA ITONETAN3EP.

Jnst MoOWKKM OYTBUIOK HPUMEHSIOT (PHU3HKO-MEXaHUYECKue M (PU3HKO-XHUMUYECKHe
crocoObl. Moe4Hble MaluHbl 110 CIIOCO0Y MOWKM MOAPa3AEsSOTCS Ha IIIPULIEBbIE, OTMOYHO-
HINPHUIIEBBIE M OTMOYHO-IINIPULIEBBIE ¢ OOpaOOTKOM epmiaMu W HIETKaMd. B OCHOBHOM
9KCIULYaTUPYIOTCSl aBTOMaTH4ecKue Oe3LenHble KOHBEHEepHble OTMOYHO-IIIPULIEBbIE MAIIMHBI.
Uucryro OYTBUIKY OTIIPABIISIOT Ha Pa3IMBOYHBIA aBTOMAT, IJe BHa4aje OyTHUIKY HAIOJIHSIOT
CKaThIM BO31YXOM, OUMIIEHHBIM Ha 00ECIJIOKHUBAIOIIEM (QUIbTPE, CO3JAI0T JaBJIECHUE, paBHOE
TOMY, IIOJI KOTOPbIM HaXOJAMUTbCS pasziuBaeMoe NMuBo. Jlanee OYThUIKM 3alOJHSIOTCS MUBOM J0
OIPENIeJIEHHOr0 YPOBHS 10 BbICOTE, O€3 TOYHOM a03upoBKHM 1o oOwbemy. Ilpu sTtom mnuBO
BBITECHSAET U3 OyThUIKM BO3AyX. HainBaroT nuBo B OyTHUIKM KOPUUYHEBOTO U 3€JIEHOTO IBETA.
Temmneparypa nuBa aomkHa OblTh He Bbimue 3°C. [l po3nuBa nuBa B OYTBUIKM NPUMEHSIOT
n3zobapuyeckue aBTOMAThI HEIPEPHIBHOIO JeCTBUS POTAIIMOHHOTO TUIIA
npousBoguTenbHOCThI0 OT 1500 no 48000 Oyrhutok B uac. [IuBo, pasnuBaemMoe B OYTBUIKU
BMECTUMOCTBIO 0,511, YKyNOpWBAIOT METAJUIMYECKMMU KpOHEHNpoOkamu. JlIsi yKyHmopku
OyTBUIOK HPHUMEHSIOT AaBTOMATbl, OCHOBHBIM Y3JIOM KOTOPBIX SBJISIOTCS TOJOBKH C
YKYITOPOYHBIMU TAaTpOHAMH. BBIMBITBIE OYTBUIKH TE€pe] PO3JIMBOM M YKYIOPEHHBIE OYTBUIKH C
IUBOM IIepe]] HAaKJIEMBAaHHUEM STHUKETOK I10/IBEPraloT BU3YaJbHOMY OCMOTPY Ha CBETOBBIX
9KpaHax M OpakepakHbIX aBTOMAaTaxX C I€JIbI0 YCTAaHOBJIEHUS T'€PMETHUHOCTHU YKYIOPHBaHUS,
IPO3pPaYHOCTH, HAIWYMs [OCTOPOHHMX BKJIIOYEHUH, ONpeAeNeHHUs IOJHOThl  HaJlMBa.
YKynopeHHbIe MPOWHCIIEKTUPOBAHHBIE OYTHUIKMA TOCTYHAIOT K 3TUKETUPOBOYHOMY aBTOMATY
JUIS HAKJIEWKH ATUKETOK. ABTOMAT UMEET MeXaHU3M OJOKHPOBKU «HeT 3TUKETKH — HEeT KJesh» U
onokupoBky «Her OyThuikM — HeT OJTUKETKW». I[lomHOCThIO OdopMIIeHHBIE OYTBUIKU
YKJIQJIBIBAIOT B SAILIMKK C MOMOIIbI0 aBToMarta Thma M2- AYVA. JIBwxyuuecs 1o KOHBelepy
OYTBUIKM MOCTYMHAIOT HAa CTOJI aBTOMAaTa M HaIPaBJISIIOIIMMU pa3zelnstoTcs Ha panasl. Korna moj
TOJOBKOM C 3axBaTaMu CTaHET HYXKHOE KOJIMYECTBO OYTBUIOK, cpabaTbIBaeT OJOKHPOBKA,
rOJIOBKA 3aXBaThIBAET OYTBHUIKU U MEPEMEIAET K MYyCTOMY SILIUKY, OCTAHABIMBAECTCS M OIyCKaeT
OyTbUIKH B siuK. [TpoBens ykiaaky, roloBKa NOJHUMAETCS U epEeMEIIaeTcs K CToly. byThiiku
C TMIMBOM B SAIIMKAaX OTIPABIISIOT HA SKCIEIUIHIO, T/Ie OHO XPAHUTHCS MPH TEMIIEpaType HE BhIIIE
12°C. Ilpu molike OyTBUIOK, (acoBaHMM U YKYNOpKe OO0 CTEKISHHBIX OyTBUIOK COCTaBIISET
okoJ0 2% OT mMx KoiudecTBa. IlpW XpaHEeHWHM M TPAHCIOPTHPOBAHWU IYCTHIX CTEKIISTHHBIX
OyTbUIOK 10 MOMKH O00# cocraBiser 0,8% or ux komudectBa. OCHOBHbIE TpeOOBaHUS K
IPOLECCY pO3JMBa B OYTHUIKM: F€pPMETUYHOCTh YCTAHOBKHM BO H30€XkaHHE yTeueK JUOKCHIA
yriaepoia ¥ OKUCICHHWS IIMBAa KUCJIOPOJOM BO31yXa; CO3JaHUE HW30TEPMHUUYECKUX U
M300apUYECKUX YCIOBUM; oOecrieuyeHre IMOJTHOTHI HajJuBa M MUHUMaJIbHOTO 00si OyThUIOK.Ha
UBOBAPEHHBIX 3aBOJIAX JJIsl PO3JIMBA MHUBa B OYTHUIKU MPUMEHSIOT MallMHbl Mapku P-3, P-6 u
P-12 poraunoHHOro (KapycelbHOro) THIA H300apUYECKOTO JEHCTBUS C KOJIbLIEBHIMU
KaHAIbHBIMU pe3epByapaMu. MaluHbel pa3inyaroTcss MO KOJWYECTBY HAIMOJHUTENeH u
HEKOTOPHIM KOHCTPYKTUBHBIM DJIEMEHTAM.
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Cxema pa3nuBoYHOro aBTomara P-6.

ABTOMATBl 3TUX MapOK COCTOST M3 HEMOJBUKHOIO OCHOBAHHUS — CTaHUHBI 1,
BpAILAIOLIErocsl CTosIa 2 C BO3AYIIHBIMU LWIMHAPaMU 3 10 OKPYXHOCTU CTOJIA, KOTOPBIE
CIIy’KaT JIJIsl TIOJJb€Ma M OIyCKaHWs HamoJHsAeMbIX OyThuTOK. Ha xonme mroka 10 mumuHzapa 3
IIPUBEPHYT CTOJIUK 4.

Cronuk ¢ OYTHUIKOM IMOAHMMAETCS U NPUKUMAETCAd K YIUIOTHEHHIO HAIOJHSIOLIErO
KpaHa 6. Bpamaromuiics CTon ¢ KOJBLEBBIM PE3EPBYyapoM 5 M KpaHaMu O yCTAHOBIIEH Ha
HENOJIBUKHO 3aKperuieHHoN ctoiike 7. CTton 2 NpUBOIUTCS BO BpAallEHHUE NPUBOAHBIM
MexaHu3sMoM 11. ByTeuika, HaloJHEHHas NHMBOM, CHUMAETCs C HAIOJHUTEIBHOIO CTOJIUKA U
CTaBUTCSI Ha IUIACTUHYATBI TpPaHCIOPTEpP YCTPOWCTBOM, Ha3blBAEMbIM TypHUKETOM 2.
TypHUKET pa3auMBacMOro aBTOMAara COCTOMT M3 JABYX 3BE3J0YEK, OJHA U3 KOTOPBIX CHHUMAET
NOpPOXKHHE OYTBUIKA C OYTBUIOYHOTO TPAHCIIOPTEpa M CTAaBUT WX HA MOJBEMHBIC CTOJHKH
aBTOMaTa, a Jpyras CHUMAaeT 3aloJIHEHHbIE NMUBOM OYTBIJIKM C aBTOMaTa M CTAaBUT UX Ha
OyTeuTOuHBIM TpaHcmopTep. Ilpu BpameHuu crojla W KpaHOB 3BE3/I0YKH, HACAXKEHHbIE Ha
XBOCTOBMKHM MpPOOOK 3TUX KpaHOB, HalOeraroT Ha yMHopbl & OJOKUPYIOUIMX MEXaHH3MOB,
YCTaHOBJICHHbIE Ha HEMOJBMKHOW KOJIOHKE 9. VYmopel 8§ 1OBOpauMBaIOT 3BE3J0YKH,
[OCJIEI0BATEIbHO OTKpbIBas M 3aKpbiBas KpaHbl HanojHutened. OnHo Oiokupyrolee
YCTPOMCTBO OOECHEeUrnBAET YCTAaHOBKY HAIOJIHAIOIIEIO KpaHa B IOJIO)KEHHWE BBIPAaBHUBAHUS
JABJICHHUsI B BO3JYIIHBIX KaHaJlaX, a BTOPOE YCTPOMCTBO CIIY’KUT JUIsl YCTAaHOBKM KpaHa B
M0JIO’KEHNE HATIOJIHEHUS OyTBUIOK TMBOM U BBITECHEHUS U3 HUX Ta3a, T. €. COCIUHSAIOT UBHYIO
KaMepy pe3epByapa C OYThUJIKAMH M Ta30Bbleé KaHaJIbl C IPOMEXYTOUHBIM pe3epByapoM
IpOTUBO/AABIEHUS. [/l yCTaHOBKM KpaHa B UCXOJHOE IOJIOKEHHUE M10CIIEe HANIOJHEHUS OYThUIOK
UMEIOTCs JIpyrue OJoKMpyrolre ynopsl. Pa3nuBouHble ycTpoiicTBa OBIBAOT TPEX BHJIOB —
KPaHOBBIE, 30JIOTHUKOBBIE U KJIAIIAHHBIE.

Ha pucynke HIKe okazaHa cXxeMa yCTpOWCTBAa KPaHOBOT'O HAIIOJIHUTEIIS.
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Cxema ycTpoicTBa KpaHOBOT'O HAIIOJTHUTEIS.

[TuBo moctymaer B MalIMHy 4epe3 CMOTPOBOH (OHAPH 4 B KOJIBIIEBYIO MOJIOCTH TOJIOBKH,
a U3 Hee yepe3 KpaHbl 6 B OyThuiku. B kpaHe umerorcs Tpu kanana. Kamanm 1 coemunsier
BHYTPEHHIOIO TIOJIOCTh OYTBUIKM C Ta30BOM CHCTEMOM KojblieBoro pesepByapa A. Ilpu
COOTBETCTBYIOIIIEM MOJIO)KEHUU KpaHa 10 3TOMY KaHally MPOUCXOAUT BhIPABHUBAHUE JABIICHUS
B ra30BOM CHCTEME aBTOMaTa M B HamoJHAeMo# OyTbuike. [Ipu mocnemyromemM moBopore KpaHa
[0JIy4aeTcsl BTOpoe padouee MOJI0KEHUE, KOTa MOJIOCTh OYTBUIKU COEAUHSIETCS OJHOBPEMEHHO
C KONBIEBBIM pe3epByapoM b depe3 TpyOky 3 ¢ NOpPOMEXKYTOUYHBIM pPe3epByapoM
npoTuBojAaBieHuss B uyepe3 kaHanbsl 2 W oOparHbI nominaBkoBbil kinanadn 7. Ilpu 3tom
MOJIOKEHUHU KpaHa OyTHIJIKA 3aMOIHIETCS MMBOM IO KaHally 8, a ra3, BRITECHSEMBIH KUIKOCTbIO,
no kKa"ay 6 mepemeniaercs B pe3epByap B uepe3 kanamsl 2. Kananm 2 coemunsercs ¢
pe3epByapoM B nmns cxxatoro Bo3ayxa. Ha3zHadyeHwe moriaBka — HMCKIIOUHUTH BO3MOYKHOCTB
NOTIJIaHUs TIMBA B MIPOMEKYTOUHBIA pe3epByap MpoTHBOAaBieHUs. Korja niuBo, moCTynuBIIee
u3 OyTBUIKM Yepe3 OTBepcTue O, TOCTUTHET OTBEPCTHS a U JIOMAET 10 IMOIUIaBKa, TO MOILIABOK
3aKpOeT BO3AYLIHBIA KaHall U MUBO HE OyzAeT noctynaTth B OyThuIKy. [locnenyromumM mnoBopoToM
KpaHa TMEpEeKPBIBAIOTCS Bce KaHalbl. DByThllka CHUMAaeTcsl CO CTOJIa W HamlpaBisieTcs Ha
ykynopky. Ilepen noctynnenuem B TpyOKy 3 MHBO MPOIMYCKaOT yepe3 QpUiIbTp-nomiaBok S. [ns
HOJIepP)KaHUs IOCTOSTHHOT'O JIaBJICHUs YCTAaHOBJIEH PeayKTOp 9.

[TuBo mocrynaet B mamuny noj gasieHuem 0,07—0,12 MIla, a Bo3ayx oT koMmpeccopa
yepe3 pecuBep — mnoj npaBieHuem 0,2—0,25 Mlla qng moxbema M ONMYCKaHUS CTOJNMKA C
OyTbuiKO#l. Pa3znuBounblii aBTomatr P-12 oTnmuaercs OT OnMMCaHHOM BBINIE MAIIMHBI OOJIBITUM
KOJINYECTBOM HamosHuTeneil. B mociegHee BpeMss BMECTO HANOJIHUTENBHBIX YCTPOWCTB
KPaHOBOI'O THIa Ha Pa3JIMBOYHBIX aBTOMATaxX YCTAHABIMBAIOT KJAlaHHbIE HanoJHUTEIH. OHU
UMEIOT psiji MPEUMYIIECTB Mepesl KpaHOBBIMU. JlJIsl pacmpeseneHus W ynpaBlieHHs] MOTOKaMHU
ra3a M )KHJIKOCTH B KJIAITAHHBIX HAITOJHHUTEISIX UMEIOTCS JIBa PE3WHOBBIX KJIallaHa — Ta30BbIA
JKUAKOCTHBIN. ['a30BBIN KiamaH, Kak MPaBWJIO, OTKPHIBAETCS MPUHYIUTENHBHO OJOKUPYIOIIUM
YCTPOMCTBOM B MOMEHT, KOI/la OyThIJIKa MpuKaTa K YINIOTHUTEIbHOW PE3MHOBOM MPOKIIAIKE.
[Tocne OTKpbIBaHMS Ta30BOr0 KianaHa Ia3 M3 MPOCTPAHCTBA HAJ KMIKOCTHIO Pa3IMBOYHOIO
pe3epByapa noctymnaer B 0yTouiku. [lociie ypaBHOBemMBaHMs 1aBleHUs B OYTBHUIKE C AaBICHUEM
B Pa3NIUBOYHOM pe3epByape aBTOMATHUUECKU OTKPBIBACTCS JKUIKOCTHBIN KJIaraH, OTKPBIBAIOIINI
JOCTYNl TUBa M3 pe3epByapa B OYyTbUIKY. OTH KOHCTPYKTHUBHBIE OCOOEHHOCTH OIPEAEISIOT
IpeuMyIIecTBa KJIAMaHHOM CHCTEMBI paclpelesieHUus — PEe3MHOBBIE KIIAMaHbl 00ecreYnBaoOT
JYYIIYI0 T€PMETH3ALHUI0 U TapaHTUPYIOT COOJIOIEHUE YCIOBUN HAJIMBA MUBA B M300apHUECKHUX
YCIOBUSAX, MEHbIIE W3HAIIMBAIOTCS U JIerde IMojABeprarTcs peMoHTy. Kpome storo,
ABTOMAaTUYECKOE OTKPBIBAHHUE KHUIKOCTHOTO KJIalaHa TOJIbKO MOCJE YCTAaHOBJIEHHS] PaBHOBECHS
MEX/y J1aBJIeHHEM B OYTBIIKE U B pe3epByape TaKKe MOBBIIIAET HAJEKHOCTh PaOOTHl CUCTEMbI
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HanuBa. HanmuB muBa Ha aBTOMAarax, OCHAIICHHBIX KJIATAHHBIMU HAIMOJHUTEISIMH, TPOUCXOIUT
OoJiee CrIOKOIHO, 0€3 BCTICHUBAHUSI ¥ BBIOPOCOB NMHBA U3 OYTHUIOK.
Knanaunn

Cxema pabOThI KJIAITAHHOTO HATIOJHUTEIS PA3IMBOYHOTO aBTOMATA.

HanuB >xuakocT B OYTBUIKM HPOMCXOOUT cieayromuMm oOpasoM. [locnme npuxarus
OyTBUIKM K PE3MHOBOM IPOKJIAJKE LEHTPUPYIOLIEro Kojokoiapuuka 5 (mo3. I) 3Bezgouka 1
OTKpBIBAET ra30Bblil KjamaH 2 M U3 HAlOPHOIO pe3epByapa aBTOMAara I0jAaeTcsi B OyTBUIKY
cxaTeiid ra3. [locie ycTaHOBIEHUS paBHOBECHSI MEXAY JIaBIICHUEM B OyTBUIKE M B pe3epByape
aBTOMATHUYECKH OTKPBIBAETCS KHMJKOCTHBIM KiamaH 3 HanuBHOro ycrpoictBa (mo3. II) m mo
KaHaJIy KOJIBLIEBOTO CEYEHHsI, 00pa30BaHHOTO MEXIy Ta30BOW TPYOKOH M KOpPITyCOM KJlalaHa,
AKHUJIKOCTb [TOCTYIAET B OYTHUIKY.

bnarogaps koHycHOI Hacaake 6, UMEIOLIEHCS Ha Ta30BOM TpyOKe, MOTOK MOCTYHArOLIeH
B OYTBUIKY HJIKOCTH HaIlpaBisieTcs Ha OOKOBBbIE CTEHKH OYTBIJIKU U, CTEKasi 10 HUM, 3aIl0JIHSIET
ee XKUAKoCcThio. Uepe3 TpyOKy 7 mOj JaBJICHHUEM ITOCTYIAOMIEH XUJAKOCTA Ta3 M3 OyTBUIKH
BBITECHsIETCS 00paTHO B HANOPHBIN pe3epByap. Bona cnuBaercst B OyThUIKY J10 TE€X MHOP, ITOKa HE
JIOCTUTHET HMKHEro KOHIa ra3oBOl TpyOKM 7, KOTOpPBIM OIpeAessieT YPOBEHb HAaIlOJIHEHUs
OyTtbuiku. Ilocie HamonmHeHMs OyThUIKM 3Be3Z04uka | 3aKkpbIBaeT >KMIKOCTHBIM KiamaH |
OOIHOBPECMCHHO C HUM H rasoBblii. 3aTeM B HAIOJHEHHOH HAIUTKOM 6YTI)IJ'IKG IIOCTCIICHHO
CHIDKAeTcs JIaBJIeHUE ra3a ¢ IoMollbio kianaHa 4 (mo3. III), mocne yero OyThuika omyckaeTcst 1
OTBOJUTCS OT HAIMBHOTO YCTPOMCTBA.

IIpakTHYecKas 4acThb.

3ajaHue s CTYICHTOB.

OdopmMHTh KaXI0My CTYAE€HTY 3 BONpoca M0 JaHHOW TeMe.

3anuiuTe Ha3BaHUE pabOTHI U €€ 1eb.

IIpakTnuyeckoe 3ausaTe CocTaBjeHNe MAIIMHHO-ANNAPATYPHOI cXeMbI PO3JIHBA
NHUBa B 0AHKH.

CryneHT 10JKeH:

yMeThb:

- COCTaBJISITh MAalTMHHO-ANTIAPATYPHYIO CXEMY pO3JIMBa MHUBa B OaHKH,

3HATh:

- o0opyoBaHME U MIPUHIIMIT JEHCTBUS MAIIMHHO-AIAPATYPHON CXEMBI MHBa B OaHKU.
Xon padoThr:

1.03HaKOMBTECH C TEOPETHUESCKUMH MOJIOKESHUSIMHU.

2.BbINOTHUTE 33JaHHUE MPETOoIaBaTeNsl.

3.CocTaBbTe OTYET B COOTBETCTBHH C 3aJaHHEM.

ean:
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- 3aKpENUTh IPOUICHHBINA MaTepHuall,
- YCIIEIIHOE UCIOIb30BaHUE IPUOOPETEHHBIX YMEHUI B peaIbHOM JKU3HH.
Teopernueckas 4acTsb.

Crenuduka MmMycThIX aJIIOMUHUEBBIX OAaHOK COCTOMT B TOM, YTO OHH (OTHOCHUTEIIBHO
CTeKJIOOYTBUIKM) OoJyiee HeycTOMuMBas K MPOJOJBHOM Harpyske Tapa. OTO CO3IaeT
HE00X0MMOCTh 0c000r0, Oosiee "maasaniero” mMoaxoaa K Mmycroi 0aHke, B YaCTHOCTH, BO BpeMs
UX OIOJACKMBAHMSA M HANOJHEHHs NUBOM. Tak, IPHU ONOJACKMBAHUU OAHOK HCIOJIb3YETCs
CHenratbHOEe IEPEBOPOTHOE YCTPOMCTBO, IEpeBOpaunBaloiiee 0aHKM BO BPEMs UX CKOJIBKEHUS
BHU3 II0J] yIJIoM 0K0J10 30° (Ju1sl cpaBHEHUS - CTEKJIOOYTHUIKA BO BPEMsl aHAJIOTUYHOM omneparuu
JKECTKO 3aXBaTbIBACTCsI U IepeBopaunBaercs). IIpuxoauTcs yduThiBaThb TO, YTO €CiAM OaHKa
OyaerT HNpUKUMAThCA K pa3IMBHOMY YCTPONCTBY C TakoW CHIJIOM, Kak CTEKJI0OyThUIKA, OHA
nornpocTy comHercs. Takke OaHKy Helb3sl BAKYYMUPOBATh - Hapy»XKHOE aTMOc(hepHOe JaBICHHUE
MT'HOBEHHO COMHET ee. VI3HayanbpHO /17151 HAallOJHEHUS aJIOMUHUEBOM OAHKM MCIIOJIb30BANIU, KaK
U B CIy4yae CO CTEKJIOOYTBUIKOW, UIMHHYIO PazIUBHYIO TPYOKY, CETOIHS NMUBO HAIPABISIOT
TOHKOH IUIEHKOM 110 CTeHKaM OaHKHU ¢ IIOMOIIBI0 MHOXKECTBA PA3JIMBHBIX TPYOOK OHOBPEMEHHO
(B COBPEMEHHOM pa3IMBHOM I'OJIOBKE MX MOXET HACUUTHIBATHCH 10 15). DTO momMoraer cruenarb
PO3JIUB OBICTPBIM U B TO )K€ BpeMsi O€pe’KHBbIM MO0 OTHOLIEHHIO K TOHKOCTeHHOW Oanke. Hano
3aMEeTHUTh, YTO (PAKTOP KaKyllecs "HEMPOYHOCTH'" aTOMUHHEBON OaHKW JAaBHO TEpeleN U3
OpoOJeMHBIX B pa3ps] pPYTHMHHBIX TEXHUYECKMX MOMEHTOB KauyeCTBEHHOH HacTpoiiku
000pyIOBaHUs JMJIS DPO3JIMBA. Y COBPEMEHHBIX 00pa3loB OOOPYIOBAaHUS CKOJIbKO-HUOYIb
CYyLIECTBEHHasl OceBasi Harpy3ka Ha OaHKY BO3HUKA€T TOJBKO B MOMEHT HENOCPEICTBEHHO
po3nMBa, Korja B OaHKE y)K€ BO3HMKAeT BHYTpPEHHEE JaBiieHue. Yalie BCero mpu po3jiuBe B
0aHKy MCIIOJIb3YyeTCs IPUHLIMI KOHTPOJIsSI HAIIOJHEHHUS 110 YPOBHIO, a He 10 00bemy. Tak xe, kak
U TIPH CTEKJIOOYTHUIKE, MMBO MEPECTAET MOCTYNaTh B 0aHKY, KOT/Ia JKUAKOCTh KOCHETCS TPYOKH
JUI BbIXOJa ra3a. [IpuHIMII KOHTPOJIA O 00beMy TakKe SBISAETCS AOCTATOUYHO OOBIYHBIM - TYT
CTaH/JapTHO HMCHOJb3yeTcs MO0 clienuanbHbIA 103MPOBOYHBIN pe3epByap-MepKa, OTMEpEHHas
HOpLMsI MMBAa M3 KOTOPOro MoOMajaeT B OaHKYy MM pacxoJOoMep, TOYHO KOHTPOJIMPYIOLIHM,
CKOJIPKO HallUTKa dYepe3 Hero mnpouurto. KOHTPOds 3amoIHEHHOCTH 3aredaTaHHBIX OaHOK
MPOU3BOIUTCS C IOMOIIBIO IETEKTOPA, Pa0OTAIOIIEro Ha PEHTT€HOBCKOM U3Ty4YEeHUH.

TexHomornyeckn mpoLecc po3jauBa IMBAa B METaNIMYECKyl0 OaHKy JeNuTCs Ha
cienyromue ¢Gas3pl:

1. ABTOomMaTHuecKkas pacrnakoBKa MOJJ0HA ¢ OaHKaMH.

2. Ilogaya mycThIX 0aHOK MO BO3IYLIHOMY HJIM TPOCOBOMY KOHBEWHEpY Ha pa3iIMBOYHYIO
MaIuHy.

3. IlepeBopaunBaHue OAHOK KBEpXY JIOHBIIIKOM M OIOJACKHUBaHME MX ropsiueil BOJOH,
110/1aBa€MOi1 10| BBICOKUM JIaBJIEHUEM.

4. TpaHCIOPTHPOBKA B 3aKPBITYIO CEKI[MIO PO3JIMBA M HAIOJIHEHHE OAHOK YIJIEKHUCIBIM
razom (CO2) nns ycTpaHeHMsI U3 HUX KUCIOPOJa.

5. HanonHeHue 06aHOK MacTepH30BaHHBIM MUBOM (KaK BapuaHT - MacTepu3alus MUBa
MOKET MPOBOAUTHCS y)Ke B OaHKE).

6. ITogaua GaHOK U KpBIIIEK HA YKYTIOPOUYHOE 000pyI0BaHHUE.

7. 3akaTka OaHKH.

8. Hanecenue Ha 6aHKy HH(OPMALIUH O JAaTe pPO3JIMBA U CPOKE YIOTPEOICHHUS.

9. VnakoBka 6aHOK 110 24 IITYKH B OJHY yIaKOBKY.

IIpakTHYeckast 4acTh.

3amaHue g CTYJSHTOB: U3YYUTh YCTPOMCTBO M TNPHHLUI ACUCTBUS OO0OPYIOBaHUS
MalIMHHO-aMNMapaTypHOH cXeMbl po3iuBa nuBa B OaHku. OQOpMUTH KaXAOMYy CTYAEHTY 3
BOITPOCA 10 JAHHOM TEMe.

3anummMre Ha3BaHUE PaOOTHI U €€ LElb.
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IIpakTHuyeckoe 3ausaTe _CocTaBjieHHEe MAIIMHHO-ANNAPATYPHOM CXeMbI P03JHBAa
IIMBA B KCI'n.

CTyaeHT 10J1KeH:

yMeThb:

- COCTaBJIATH MAIIMHHO-AMIIAPATYPHYIO CXEMY PO3JIMBA IIUBA B KErH,,

3HATh:

- 00opyI0BaHME U MIPUHIIMI JICHCTBUS MAIIMHHO-AIIIAPATYPHON CXEMBI MIHBA B KETH.

Xon padoThl:

1.O3HaKOMBTECH C TEOPETUUECKUMH MOTOKEHUSIMH.

2.BpinosnHNTE 3aJaHUE NIPENIOIABATEIS.

3.CocTaBbpTe OTUET B COOTBETCTBUU C 33JIaHUEM.

ean:

- 3aKpenuTh MPOWICHHBI MaTepHUal;
- YCIIEIIHOE HUCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUH B peabHON )KU3HHU.
Teopernueckas 4yacTsb.

CoBpeMeHHas JIMHUS PO3JIMBA MMBA B KEI'M B HACBHILIEHHONW KOMILJIEKTAI[UM COCTOUT H3:
MalluH WIH YCTPONCTB KOHBEWEPOB [Jisi TPAHCHOPTUPOBAHUS, KOHTPOJIBHBIX YCTPOMCTB st
OTIpeNeNICHUs] OPUEHTAIlMM KETOB M HAIWYMs 3allUTHBIX KpBIIIEK HAa (UTTHHraxX Keros,
KaHTOBAaTeJIed KeroB, MalllMHbI JIsl HAPY>KHOW MOMKHM KEroB, MalllMH JJI1 BHYTPEHHEH MOMKHU U
3al0JIHEHHUSI KEroB NMUBOM (B aBTOHOMHOM WJIM MOHOOJOYHOM HCIIOJIHEHUH), OpakepakKHbIX
BECOB JUIl OTCEBA HEKOHJMLMOHHBIX WM  HEKOHJIMLMOHHO  3aIlOJIHEHHBIX  KEroB,
TUKETUPOBOYHOTO aBTOMAaTa, MAapKHUPOBILMKA, YKYHNOPOYHOIO aBTOMaTra JJisi HAaHECEHUs
3alUTHBIX KPBIIIEK, YCTAHOBKH JIJIsl TACTEPU3ALIMH W CTEPUIIbHON (DUIBTPALIMU TIHBA B IIOTOKE
HEIOCPEICTBEHHO Tepes] po3nuBoM. [lepBuuHOM cramueit oOpabOTKU KEr SIBISETCS Hapy Has
Moiika. OHa OCYIIECTBJISETCS B TOHHENSIX, OCHAIIEHHBIX (OPCYHKAMU MOJA4M BOJBI WU
MOIOIIMX PacTBOPOB MOJ AABICHUEM. B yCHIIEHHOM HCIIOJHEHUM MAIIMHBI HAPY)KHONM MOWKHU
o0opyaytorcss cucteMamMu (OPCYHOK BBICOKOTO JIaBIIEHUS W/WIM CTaHIMSIMH 00paboTKu
metkaMu. Bo Bcex cirydasix 3aBepruaromiei (ha3oil Hapy>KHOM MOWMKH SIBIISIETCST OTIOJIACKUBAaHUE
Ker cBekell Bojoil. [lanee keru nocrynaroT Ha BHYTPEHHIOI MOWKY (Ha aBTOHOMHBIX arperaTrax
WM MOHOOJIOKAX), TEXHOJIOTHYECKasl IIeToYKa KOTOPOM MpeaycMaTpuBaeT MOCIEI0BATEIHHOE
BBITNIOJIHEHUE CIEAYIOUIMX ONEpaluii: BBIMBIBAHME OCTATKOB NHMBA M3 KEr XOJOAHOW BOJAOH,
OoTMauyuBaHue "MpoOIeMHBIX" TOBEPXHOCTEH BHYTPH Kera HIeIOUHbIM PacTBOPOM, MHTEHCUBHYIO
MOWKY UIEIOYHBIM M KHUCJIOTHBIM pPacTBOpaMM, (QHUHAJIBHYIO MOIKY Tropsdeil BOJOM,
CTEpUJIM3ALUIO KETa apoM, IPeIBAPUTENbHOE IITYHTOBAHUE KErOB YIIIEKUCIIBIM Ta30M.

ITocne 3aBepiieHUs] CAaHUTApHON 0OpabOTKHM KET OHM IOJAIOTCS HA PO3JIMB. 3allOIHEHUE
KEer IMHMBOM OCHOBaHO Ha TPAJAUIMOHHOM NPUHLHUIIE NPOTUBOJABICHHUS, MPEANOIararwiemM
JIOTIOJTHUTEIbHOE LIMMYHTOBAaHUE KEr' YIJIEKHCIBIM Ta3oM, C TeM, 4TOObl B HAYaJIbHBIH MOMEHT
po311Ba 00ecTIeYuTh OJJUHAKOBBIM JaBJICHHE MI0JIa4M M1MBA U JaBJIEHUE YIJIEKHCIIOT0 ra3a B Kere.

MartuHsl 7151 po3JIMBa MUBA B KEI'M MOYKHO KJacCU(UIIMPOBATh TAKUM 00pa3oM:

1. MamuHbI ¢ 0OJHOM 3aIIpaBOYHON ONEPALMOHHON TOJIOBKOM.

[IpouzBoauTenbHOCTH 3TUX MamuH 10-20 ker B yac.

BcenenctBue Gomnbliol Harpy3ku rojoBka ObICTpo H3HammMBaeTcsa. Kpome Toro, numeercs
NOTEHLMAIbHBIA PUCK IOMAJAaHUS OCTAaTKOB MOIOIIUX pacTBOpoB B muBO. lloaromy Ttakue
MAaIIMHB PEKOMEHYETCsl MPUMEHSTh MO0 i paboThl ¢ HEOOIBIIUM KOJIMYECTBOM Ker, 100
JUISL OTJCNIBHBIX OJMHOYHBIX OMepaluii (HanpuMep, CaHUTAIUH).

2. MamuHs! ¢ IByMsl OITepallMOHHBIMH I'OJIOBKaMU.

Nx mnpousBoauTeNnbHOCTh, Kak mpaBuio, coctaBiaser 30-35 ker B wyac. Opna
olepalMoOHHas TOJIOBKA MpeJHa3HavYaeTcs A CAaHUTapUH, a BTOpast - JJis 3alpaBKU [MHUBOM.

DTO yXe TOJHOLIEHHbIE MAIIMHBI, KOTOpbIE BBIMOJIHSIIOT BECh KOMIUIEKC OMNEpaluid.
MHorue, B T.4. U KpYIIHbIE, 3aBOJIbl IOCTCOBETCKOIO MPOCTPAHCTBA KAK MUHUMYM HadMHAIU C
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TaKUX MAIUH U TOJBKO MO JOCTUKEHHUIO OMPEISICHHOTO YPOBHS MPOJaX MEePEXoqia K Oomee
CIIOKHOM TEXHHKE.

3. Mamunsl ¢ 3-MsI TOJIOBKaMHU U OOJIBIIIE.

C pocTOM KOJIMYECTBA OIEPAIMOHHBIX T'OJIOBOK pacTeT MPOU3BOAMTEIBHOCTh. Ilepen
MPOU3BOJUTENIEM BCTAaET HEOOXOAMMOCTh TIPUBSI3KM MAIIMHBI K KOHKPETHOMY 3aBOJY,
KOHKPETHOMY IIOMEIICHHUIO, HaJu4Yhe HEOOXOJMMBIX WHXCHEPHBIX KOMMYHHMKAlMd U T.1. B
Ka)XJIOM KOHKPETHOM CJIy4ae OTPOMHYIO pOJib UTPAET MH)XCHEPHOE PEIICHUE M0 Pa3MEIlCHUI0
9TOM TEXHUKH, KOHCTPYKTOPCKAsI MBICITb.

IIpakTH4yeckas 4acThb.

3amaHue UIs CTYJICHTOB: H3YYUTh YCTPOMCTBO M NPUHIMI pabOTHl 000pYHOBaHUS
MAalIMHHO-AMNMapaTypHOU CXeMbl po3nuBa MuBa B Kerd. OQOopMHUTH KaxaAOMy CTYACHTY 5
BOIIPOCA 110 JAaHHOM TeMe. 3auIINTe Ha3BaHUe PaOOTHI U €€ 1eJIb.

IIpakTHuyeckoe 3ausaTne CocTaBjeHNe MAIIMHHO-ANNAPATYPHOI cXeMbI PO3JIHBA
HanuTKOB B [I9T-0yThLIKH.

CTyaeHT 10JIKeH:

yMeThb:

- COCTaBJIATh MAIIMHHO-AMNIAPATYPHYIO CXeMY po3irBa HanmuTKOB B [IDT-0yThutkwy,

3HATh:

- 000pydOBaHME U TPUHIUI JEHCTBUS MAalllMHHO-ANIapaTypHON CXeMbl pPO3JIMBa
HanuTKoB B [IDT-0yThuiKy.

Xoa paGoTsI:

1.0O3HaKOMBTECH C TEOPETUUECKUMU TIOJIOKEHUSAMHU.

2.BplinonHuTE 33JaHUE NIPENOIABATEIS.

3.CocTraBbTe OTYET B COOTBETCTBUH C 33JaHUEM.

ean:

- 3aKpeNnuTb IPONJCHHBINA MaTepual;
- YCIIEIIHOE HCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUH B peaibHON )KU3HU.
TeopeTnueckas 4acTb.

PoznuB nuBa B [I9T-0OyThUIKYy nenutces Ha ciieqyromue (asbl:
. BeityB OyThIIOK 13 mTpedopm.
. TpancnoptupoBka mycTtbix [I9T-OyThUIOK B MallIMHy pO3JIMBa
. OnosackuBares.
. [IponyBka OyTteutok CO> AJi YCTpaHEHHS U3 HUX KUCIIOPO/a.
. Hanonuenue [19T-tapsl nacTepu30BaHHBIM [IUBOM.
. KonTpoJsip HanoyiHeHUsI.
. YKyIopKa OyTBUIKH BUHTOBBIM KOJITAYKOM.
. Hanecenue stuketku ¢ mHpopManuei o gare po3nuBa U CpoKe yrnoTpeOIeHus.

9. CraruBanue OyTHIJIOK TEPMOYCaJI04YHOM IIIEHKOH B OJIOKH.

10. Yknanka Ha OJIOH.

11. IToneraiizep.

[Tporecc BbAyBa OYTHUIOK M3 IPEPOPM TAKKE MOKET MPOU3BOAUTHCS HEMOCPEICTBEHHO
B IIEXY, YTO YMEHBIIIAET PacXo/bl Ha TPAHCHOPTUPOBKY U XpaHeHue mycToix 19T OyThutoK H,
CJIEIOBATENbHO, SIBJISIETCS 3HAYMTEIbHBIM MPEUMYIIECTBOM.ABTOMATHYECKAsl JIMHUS PO3JIMBa
nuBa B [I9T OyTbuIKM BKIIIOUAET BBIAYBHOW aBTOMAT, OPHEHTATOP, OMOJIacKuBarenb, Y @-3kpaH,
Pa3IMBOYHO-YKYIIOPOYHBIM ~ aBTOMAT, JSTUKETUPOBOYHBIM  aBTOMAaT , YINAaKOBUIMK B
TEPMOYCAJIOUHYI0 IUIEHKY, YKJIAaJKa Ha IOJJOH, nosierais3ep. Tak k€ MOXHO HCIIOJIb30BaTh
MOHOOJIOKM W TpuOJIoKu.B gaHHOM ciiygae MOHOOJIOK MOXKET 3aMEHUTh pPa3IUBOYHO-
YKyNopo4yHbId aBToMaT.llpyu po3nuBe NPUXOOUTCS YYUTHIBATH TO, YTO TOJIIIMHA CTEHOK
o0bryHON [IDT-OyThIIKM BecbMa HEpaBHOMEpPHA - IUIACTHK TOJICTBIA Ha JIOHBILIKE U Y
TOpJIBINIKA, TOHKUW Ha OOKOBBIX cTeHKaxX. [lo cranmapry gaxke B Hanbosnee ToHkoM mecte [19T-

03N DN KW
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OyTbUIKa JOJDKHA BBLICP)KMBAaTh BHYTpEHHee jaaBieHue mnuBa B 8 Oap.OnnopazoBas I10T-
OyThUIKA HEXKECTKas, TOITOMY HEJb3s JOMYyCKaTh, YTOObl HATMBHOE YCTPOWCTBO OMYCKAlOCh Ha
HEE CBEpXY M IUIOTHO MPUTUCKUBAJIO TOPJIBIIIKO, KaK 3TO JEJIAeTCs CO CTEKIoTapoi. byrbuika
npocto jAe@opMHUpyeTcs OT JOINOJHUTENbHON Harpy3ku U TpeOyemas T'epMETHUYHOCTb
COCIMHEHUS BCE PaBHO He OyneT AocTurHyra. I1o coBpeMEeHHOI TeXHOJOTHMH BCE MPOUCXOAUT
"HaoOopot" - [I9T-0yThlIKa TIIOTHO MPHKUMAETCS K HAJUBHOMY YCTPOMCTBY. JlemaeTcst 3To ¢
MIOMOUIbIO CHEUAIBHOTO MOJbEMHOI0 KOJIbIla, KOTOPHIM OHA IOXBAThIBAETCS 32 OTHOCUTEIILHO
*KecTkyro ropinoBuny.Ilpm posznuBe mnuBa B [IOT cTraHmapTHO HCHONB3YyeTCS METON
IPOTHBOABICHHS, HO 00bEM pa3IMBaeMOro MuBa 0ojiee 4acTo OTMEpPSIETCs MO 00beMy, a He
ypoBHIO. BaxkHoe 3HaueHue npuaaercs ObICTPOI U KaueCTBEHHOU yKynopke OyThUTKH. MalinHbl
pasHbIX (GHUPM pasHATCA MEXAYy COO0OW IO KOHCTPYKLMH, KOMIIOHOBKE Y3JIOB, CTEICHU
MPUMEHEHHUS OPUTHHAIBHBIX pa3paboTok u "Hoy-xay". Ho mpu 3TOM CyIiecTBEeHHON pa3HUIILI B
o0opynoBanuu g posnusa B IIOT u crexno HeT. PaccMoTpuM BMeCTe JIMHUM Ui PO3JIMBA B
[19T u cTexo0yThUIKY, KiacCu(ULIHUPOBAB UX MO MPOU3BOIUTEIILHOCTH.

1. Manornpou3BoauTeNbHAS TEXHUKA, TPEOYIOIIas OOJIBIION JOIM PYYHOTO TPYAA.

Takue MammHbl MPOCTHI B OOpalleHUMH W OOCIY)KMBaHHH, JIETKO MOHTUpYoTcsa. Ho
JIEIIEBU3HA U MTPOCTOTA "ypaBHOBEIIMBAIOTCS" CEPbE3HBIMU MUHYCAMU: OTCYTCTBUEM HAJICKHON
CaHUTAapUH, HEBBICOKUM Ka4eCTBOM PO3TUBA U YKYIOPKH.

2.ABTOMaTHYECKHE JTMHUU PO3JIMBA MOUTHOCTHIO:

a) ot 800 mo 20000 crexnobyTeu1oK (0,5:1) rnu ot 1000 no 6000 IIDT-0yThn0K (1,51) B
yac.

Mamunbl 1OJ00HONW MOIMHOCTU SIBISIOTCS HauOoJieeé MacCOBBIM CErMEHTOM, Kak
NpOJaXH, TaK W TPOU3BOACTBA. BMemiarenbcTBa 4eloBeKa TPEOYIOT TONBKO IMPH HaJaJKe,
npoQUIAKTUIECKOM OOCITYKMBAaHUH, PEMOHTE U HEMPEIBUICHHBIX COOSIX. YPOBEHb CaHUTApUH,
PO3JIMB, YKYIIOPKA COOTBETCTBYET COBPEMEHHBIM HOPMaM.

6) 6onee 20 Teicsiu cTexno0yThuToK win 6000 [I2T-0yThuToK B Hac.

D10 HauboJiee CIO0XXKHOE, IOPOrOoe€ M COBEPIIEHHOE 000pYyIOBaHUE, KOTOPOE IMOJ CHUITY
MPOU3BOJIUTH TOJILKO CUMTAaHHBIM KoMmmaHusM. Kak mpaBuiio, BKItouaeT B ceOs Bce Haumbolee
COBPEMEHHBbIE M IMEPCIEKTHBHbIE HapaOOTKU: pa3JIMYHOIO pOJia CEHCOPHBIE CHCTEMBI,
ra30aHaJIn3aToOpbl, AJIEKTPOHHBIE CHCTEMbl YIpaBIE€HUS U T.J. DBYyTBUIKM C HamuTKamu,
VJIO)KEHHbIE B SIIIMKMA WJIM YINAKOBaHHbIE B TEPMOYCAaJOUHYIO IJICHKY, MEpEeNaloT B CKIaJ
TOTOBOM MPOJYKIIMH, KOTOPBIM JIOJKEH BMeEIlaTh HE MEHee JBYXCYTOYHOH BBIPaOOTKU
MPOIYKIIUH.

Hanonnenue IIDT-Oythiiok HanmuTkamu, cojepxkamumu CO:2 (TakuMH, Kak IHBO),
CBSI3aHO C HEKOTOPHIMH MpoOIeMaMH, a UMEHHO:

-y [I9T-0yThIIOK TONIMHA CTEHOK pa3jiMyHa, JUIi LEJNOro psAja CIIOKOMHBIX HAlHUTKOB
TOJILIIMHA CTEHOK HE MMEET CYLIECTBEHHOIO0 3HAYEHHs, TaK KaK OHHM B JIIOOOM cllydyae CMOTYT
JIEp’KaTh HE3HAYMTEIBHOE T'MAPOCTATUYECKOE NAaBICHHE MXHUAKOCTH, OJHAKO [Js HAlMTKOB,
COJIEpXKAIINX VYIIEKHUCIbIA Tra3, TOJIIMHA CTEHOK JIOJDKHA OBITh CIOCOOHA BBIAEPIKATH
BHYTPEHHEE JIaBJICHUE ra3a;

- [I9T xapakrtepusyercsi cinaboit OapbepHOil crocoOHOCTRIO OoTHOCcUTENbHO CO:2, n3-3a
4ero BHYTPEHHEe JJaBlieHue B OYTBHUIKE CO BPEMEHEM IMOHIKAETCS, B 3TOM Cllydae MMHUBO TepseT
CBEXECTb, Y HETO YMEHbILIAETCsl IEHO0Opasyroliasi CHOCOOHOCTh, B TEX CTpaHax, Ine 0oJbIIoe
BHUMaHME Y/EJSIeTCsS CTOMKOCTH MUBA U €ro CIIOCOOHOCTHU K IieHooOpa3oBanuto, [13T-0yTbuiku
NPUMEHSTh He pekoMmeHayercs, XoTsa y [I9H-0yTbutiok unm Oyteuiok ¢ nqobasienuem [19H stu
«OapbepHbIe» XapaKTEPUCTUKU CYIIECTBEHHO Jy4llle, BCE PaBHO ISl PO3JIMBA NHMBAa OHU HE
JIOCTAaTOYHBI,

- I[I9T-OyThUIKHM NPHKUMAIOTCS K HATMBHOMY YCTPOUCTBY HE MOABEMHBIM IIMIIMHAPOM, a
yepes CBOe Hecyllee KOJbIo

OO6prunbit cioco0 HamonHeHust [IDT-OyTeutok - 3TO po3nmuB Oe3 naBiaeHus (BOja,
(GpYKTOBBIE COKH, MOJIOKO) HJIM PO3JIMB C JIO3UPOBAHHUEM IO 00bEMY U NMPOTUBOJABIEHUEM. B
MOCNIEIHEM Cilydae, KOTOpBIM MpHUMeHsieTcs g pos3nuBa nuBa U apyrux COz-conepikamnux
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HAIHUTKOB B IJIACTUKOBBIE OYTBUIKHM, COXpaHSIOIINE CBOIO (opMy (KakK U MPH pO3JIMBE B OAHKHU C
JIO3UPOBAHUEM TI0 00BEMY), HEOOXOAUMBIN 00BEM OTMEPSIETCS B MEPHOW KaMepe, U B MpoIecce
HAIOJIHEHUS HAITUTOK CTEKAET M0 CTEHKAaM OYTBUIKH.

IIpakTu4yeckas 4acThb.

3amaHue UIs CTYJSHTOB: M3YYUTh YCTPOMCTBO M TNPHUHIMII JEHCTBUS 000OpYyIOBaHUS
MalIuHHO-aNmapaTrypHo cxembl posnuBa mnuBa B [IDT- Oyrbuiku. OQOpMHTH KaKIOMY
CTYZIEHTY 5 BOIIpOCa 110 JaHHOM TeME.

3anuiuTe Ha3BaHUE paOOTHI U €€ 1eb.

JladopaTopuasi padora UccaenoBarbh nponecc po3juBa NHBA B 0aHKH C
HCIOJL30BAHNEM 00LEMHOI0 CIIOC00A.

CTyaeHT 10J1KeH:

yMeTh:

-OpraHU30BBIBATh MIPOLECC PO3JIMBA MMMBA B 0AHKU 0O0BEMHBIM CIIOCOOOM

3HATh:

-yCTpPOHCTBO OOOPYAOBaHWW W WX MPHHIHUI JIEHCTBUS JUIsl TpOIecca PO3JIMBa IHBA
00BEMHBIM CIIOCOOOM

Xoa padoTsI:

1.O3HaKOMbBTECH C TEOPETUUYECKUMU MOJIOKEHUSAMH.

2.BpinosnHuTE 3aJaHUE NIPENOIABATEIS.

3.CocTaBbTe OTUET B COOTBETCTBUU C 33JIaHUEM.

Mean:

- 3aKpENUTh NPOIICHHBIA MaTepHal;

- YCIIEIIHOE KCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUN B peaibHON )KU3HU.
Teopernueckas 4acTb

CreHJ COCTOUT M3 €MKOCTHU JJI XKUAKOCTH, B KOTOPOM pacrojaraercsi MepHas eMKOCTh

Ha 3a7aHHbIi 00BbeM. [Ipu noz‘[xone OaHKH K IITOKY, 3aJJaHHBIA 00BEM HampaBisieTcs B 0aHKY.

Position 1
— VOLUMETIC VOC-F-BSF

Puc. PaznuBouHbIl aBTOMAT /U1 OaHOK C JO3UPOBAHUEM

o o0beMy:

1 — u3mepuTenbHas kamepa; 2 — TpyobonpoBoa ans nogaun CO2, mpoMBIBKH U OTBOJIA
CO2; 3 — narymk TUIa «TpaHccoHap»; 4 — NPOAYKTOBBIN KialaH; 5— MoABOJ NPOAYKTa; 6 —
VIOPaBISIOUMN KJamaH JUIsl ONMyCKaHUS LEHTPUPYIOLIEro YCTpPOMCTBa,; 7— LEHTpHUpYIOIlee
YCTPOMCTBO; 8— HW)KHUH KiamaH Juist cOpoca AaBieHHs / KIIamaH JJs NPOMBIBKA U BO3BpaTa
pactBopoB CIP; 9— wmanuBHo#M kmamaH; 10— monBon mapa; 11 — kaHanm naisi TPOMBIBKH /
BO3Bpara rasza; 12 — BepXHUH KiamaH ais cOpoca naBieHus; 13— kiamaH Ajs ra3oB U JUIs
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IPOMBIBKHY ; 14 — KiamaH Ay nojadu napa; 15 — ynopHbI pONMK KONMpa AJisg NOIHATHUS
[EHTPUPYIOIIETro y3Ja; 16— xaHamn a1 cOopa MPOMBIBOYHOTO Ta3a.

Crenn. EMxocTe Ha 5 JOUTpOB € BOAOHM, BHYTPM HaxoauTcs ctakaH Ha 0,5 J1uTpoB,
KOTODBII HalOJHAETCS BOJOW MPU ONYCKAHUM BHU3. 3AIOJIHMIICS U MOJHUMAETCS BBEPX BhIIIE
YPOBHSI BOJBI. 3aJaHHBII 00BEM JKUAKOCTH OCTAETCS B CTakaHe, OTOM OTKPBIBACTCS KpaH H
3aJJaHHbIM 00BEM BBUINBAETCS B OYTBUIKY.

IIpakTnyeckas 4acThb.

3amaHue Uil CTYJEHTOB: H3YyYUTb YCTPOMCTBO M MNPHUHLUI ACUCTBUS OO0OPYHAOBaHUS
poO3nuBa MHUBa B 0aHKK 00BEMHBIM crIoco00M. OmucaTh BCE MPOLECCHI, OCYIIECTBISIEMbIE IPH
posnuBe nuBa B 6aHku. OGopMUTh KaXKJOMY CTYJIEHTY 5 BOIIpoca 110 JaHHOH TeMe.

3anummure Ha3BaHUE PAOOTHI U €€ IElb.

JladopaTopHas padora MccienoBaTh criocod po3JuBa MaBa B TAPV 10 YPOBHIO.
CTyaeHT 10J17KeH:
yMeTh:
-OpraHU30BBIBATH MPOIECC PO3JIMBA IMBA B TAPy MO YPOBHIO
3HATh:
-yCTpOHCTBO 000pYAOBAaHUN M MX MPUHIUN JCHCTBHS [UIsl Mpollecca po3jHBa MUBA B
Tapy 1o ypoBHIO

Xoa padoTsI:

1.0O3HaKOMBTECH C TEOPETUUECKUMU TIOJIOKEHUSAMHU.

2.BpinosnHuTE 33JaHUE NIPENOIABATEIS.

3.CocTraBbTe OTYET B COOTBETCTBUH C 33JaHUEM.

Hean:

- 3aKpeNnuTh POUJEHHBIA MaTepual,

- YCIIEIIHOE KCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUH B peabHON )KU3HU.

Crenn. EMkocTs Ha 5 IUTPOB ¢ BOJOM, BHM3Y OyThlUIKa ¢ TpyOkamu. [lo ogHON TpyOKe
IIPOMCXOUT 3all0JIHEHUE OYTBUIKM BOJIOM, MO IPYroi MoJ JaBJI€HUEM MPOAYKT BO3BPALLAETCS B
eMKocThb. Oryckast U oJJTHUMast BTOPYIO TPYOKY, PErylIupyeM KOJIUYeCTBa KUIAKOCTH B OyTHIIKE,
KOTOpasi HaXOJAUTCS HUXKE KpaliHero Kpasi B OyThUIKE.

IIpakTHYecKas 4acThb.

3ajaHue A CTYJEHTOB: KpaTKO ONHCaTh MPOLECC PO3JIMBA MHBA B Tapy IO YpPOBHIO,
U3YyYUTh YCTPOWCTBO M MPHUHLMUIN JEHCTBUS 000pYyIOBaHUS PO3JIMBA MKBAa B OAHKM O YPOBHIO.
OdopMUTh KaKIOMY CTYACHTY 5 BOMpoca 10 TaHHOH TeMe.

3anumure Ha3BaHUE PaOOTHI U €€ LElb.
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ITpunoxxenue 1

Koauduxkarop (mpuMepHbIii NepedyeHb) OLEHOYHbIX CPEACTB JJIA OLleHKH 3HAHUIA,
YMEHHI H YPOBHA C()OPMUPOBAHHOCTH KOMIIETEHIIUI

Ne n/n
Koo
OYEHOUHO20
cpedcmsda

Tun oyenounoco
cpedcmea

Kpamxas xapakmepucmuka oyeHouHo20
cpedcmea

Ipeocmaenenue
OYEHOUH020 Cpedcmea 8
gonoe

1.

JenoBas n/mnmn
ponesast urpa

CoBMecTHast  J€STENBHOCTh  TPYIIIbI
oOydaromuxcsi U IpenojaBaTes IO
yIpaBiIeHUEM IPENoiaBaTeis C LEJbI0
peuieHus y4eOHBIX u
npodeccuoHaNIbHO-OPUEHTUPOBAHHBIX
3aJa4 yTeM UTPOBOIO MOJEIMPOBAHUS
peanbHOM  TPOOJIEMHOW  CUTYaIHH.
ITo3Bossier OLICHUBATh yMeHue
AHIN3UPOBAaTh W pEIIaTh TUIUYHbBIE
npodeccuoHaNbHBIC 3a/1a4H

Tema (mpobGiema),
KOHIENIUS, POJId U
0K JaeMbIN
pe3yabTaT

Keilic-3amaua

VYueOHblit MatepHain nojaercs
CTyJEHTaM B BHJI€ pobieM (KelcoB), B
KOTOPBIX O0YyYaroLMMcs MpeaiaraeTcs
OCMBICIIHTD pealibHyI0
npopEeCCUOHATBHYIO  CUTYallUI0  JUIs
pelieHuss JaHHOW MpoOieMbl. 3HaHUA
npuoOpeTaroTcs B pe3yibTare
AKTUBHOM U  TBOpPYECKOH  paboOTHI:
CaMOCTOSITENILHOTO OCYLLECTBIICHUS
nesenoyiaranus, coopa He0OXOAMMOM
uHpOpMallUU, €€ aHajiu3a C pa3HbIX
TOYEK 3PEHUS, BBIABM)KCHUS THIIOTE3HI,
BBIBOJIOB, 3aKJIIOYEHUS, CAMOKOHTPOJIS
npouecca MOJYYEHHS 3HAHMM M €ro
pe3yJIbTaTOB.

Samanus
pelreHus
3a/1a49u

TUTS
Kelc -

Ompoc

CpenctBo KOHTPOJIS YCBOGHUS
y4eOHOTO Marepuaja TeMbl, pasferna
WIH pas3zenon JTUCIHUILTUHBL,
OpraHMU30BaHHOE KaK y4eOHOe 3aHsTHE
B BUJE coOecelloBaHUs MperoaaBaTens
¢ 00yJaroIIMMHUCH.

Bomnpocs! o remam
/ paznenam
JUCLUTUIMHBI WIN
npodeccuoHalIbHOTO
MOJTyJIs

KonTponbHas
paborta

Cpeactso IIPOBEPKU yMEHUuH
IPUMEHSTh IOJIyY€HHbIE 3HAHUS IS
pelleHnsl 3a1ad OINpEAEIEeHHOrO THIIA
110 TeME WU pa3aeny

Kommekt
KOHTPOJIBHBIX
3aJaHuu
BapuaHTaM

Io

Kpyrastit crour,
TUCKYCCHUS,

TUCTIYT,
e0aTel

OneHouHBIE CpEACTBa, MO3BOJIAIOLINE
BKJIIOUUTh OOYyYaromMxcsi B IMpoLecc
OOCYXXJEHUSl ~ CIIOPHOTO  BOIIpOCa,
HpO6J'IeMI)I N OLOCHHUTb HX YMCHUC
apryMeHTHPOBaTh COOCTBEHHYIO TOYKY
3peHust

Ilepeuenn
ZII/ICKYCCI/IOHHBIX TEM
JUISt MIPOBEICHUS
KpPYyTJIOTO cTOJa,
TUCKYCCHH,
JUCITyTa, 1e0aTOB

IToptdoamo

IleneBass mopbopka paboOT CTyAEHTa,
pacKphIBaOIIasi €ro HWHINBUIYaJbHBIE
o0pa3oBaTesibHbIe JOCTHKEHHS B OTHOM

Crpykrypa
noptdonuo
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WM HECKOJIBKHUX yqe6HBIX JUCIUIIINH,
B MpoheCCHOHATHPHOM MOTYJIC.

IIpoexr

KoHeuHBI NpPOAYKT, MOJIyd4aeMbId B
pesyJbraTe IUTAHUPOBAHHUS u
BBIIIOJTHEHUSI KOMILJIEKCAa Y4EeOHBIX U
HCCIIEI0BATEIBCKUX 3alaHuM.
ITo3Bossier OLICHUTh YMEHUSA
o0yyaroImuxcs CaMOCTOSATEIBHO
KOHCTPYMpOBaTb  CBOM  3HAHHUS B
IIPOLIECCE  PEIIECHUs  IPAKTHUYECKUX
3a1a4 U mpobieM, OpUEHTUPOBATHCS B
UH(POPMALIMOHHOM  IPOCTPAHCTBE U
YpOBEHb c(OpMHPOBAHHOCTH
AHAINTUYECKUX,  HCCIECNOBATEIbCKUX
HABbIKOB, HABBIKOB IPAaKTUYECKOIO U
TBOPYECKOTO  MBIIUIEHUS.  Moxer
BBIIIOJHATBCS B MHAMBHUAYaJIbHOM
HOPSiIKE WIK IPynnoi o0y4yaroImuxcsl.

Tema rpynmoBbIx
u/unu
MHUBUAYaAJIbHBIX
IIPOEKTOB

PaGouas
TeTpab

JAMaakTHYeCKU KOMILIEKC,
NpeaHa3HaYeHHbIN IS
CaMOCTOSITENIbHOIN paOOThI
00y4aromierocs: ¥ mo3BOJISIOIIUN
OIICHUBATH YPOBEHb YCBOCHHUS UM
y4eOHOTro MaTepuaia

Oo6pasern paboueit
TeTpagn

Pa3znoypoBHeB
ble yueOHbIC
3a]auu U
3a7aHus

PaznuuaroT 3ana4n U 3a1aHus:

a) PenpOIyKTUBHOTO YPOBHS,
MO3BOJISIONINE OLEHUBATH U
JMarHOCTUPOBAThH 3HAHUE
¢dakTryeckoro marepuaina (0a3oBbie
HOHSITHS, AITOPUTMBI, (PAKTHI) U
YMEHHE MPaBUIBHO UCIIOIH30BATh
crielliaibHble TEPMUHBI U MIOHATHS,
y3HaBaHUE OOBEKTOB U3yUECHUS B
paMKax OIpeeN€HHOro pasziesa
JMCIUTIITHHBL;

0) PEKOHCTPYKTHUBHOTO YPOBHS,
MO3BOJISIOIINE OLEHUBATh U
JMarHOCTUPOBATH YMEHUS
CHUHTE3MPOBATh, AaHAIU3UPOBATH,
0000m1aTh (paKTUUECKHI U
TEOPETUYECKHI MaTepHall ¢
(bopMyIUpPOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM NTPUUNHHO-
CIIEACTBEHHEBIX CBS3CHL;

B) TBOPYECKOI'O YPOBHS, TIO3BOJISIOIINE
OILICHUBATh U JIMaTHOCTHPOBATH YMECHHUS,
UHTErPUPOBATh 3HAHHS PA3THYHBIX
o0nacTteil, apryMeHTUPOBATh
COOCTBEHHYIO TOUKY 3PEHUS

Kommiexrt
Pa3HOYPOBHEBBIX
3a7a4 U 3aJaHnui

10.

PacuetHo-
rpaduueckas
paborta

CpenctBo IIPOBEPKU YMEHUH
OPUMEHATh TOJy4YEeHHbIE 3HaHUS IO
3apaHee ONpPeAeIeHHON METOIAUKE ISl

Kommnekr 3amanui
s BBITTIOJTHEHUS

pacyeTHo-
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pelmieHuss 3axad  Wid  3aJaHuil 10
MOAYJIIO WU JUCITUIUIMHE B IIEJIOM.

rpaduuecKoit
paboThHI

11.

Pedepar

[TpoaykT camMoOCTOSITENLHON PabOTHI
CTYJICHTa, TPEICTaBIAIONIMN  COOOM
KpaTKO€ HW3JIOKEHHUE B MHUCbMEHHOM
BHUJIC MOJTYy4YE€HHBIX pe3yJIbTaTOB
TEOPETHYECKOTO aHanusa
ONpEACICHHOM  TEMbI, TJ€ AaBTOpP
pacKkpbIBaeT CyTh ucciaeayeMon
npoOJeMbl,  MPUBOAUT  Pa3IUYHBIC
TOYKH 3PCHHS, a TaKkKe COOCTBCHHBIC
B3TJISIJBI HA HEe.

Temsl pedepaToB

12.

Hoxknan,
coo0IIeHnE

[IpoaykT camMOCTOSITENEHON PabOTHI
CTYJICHTa, TIPEICTaBIAIONIMN  COOOM
nyoIu4yHOe BBICTYIUICHUE 1o
MPEJCTAaBICHUIO MOJTYy4YECHHBIX
pPEe3yIbTATOB PEIICHUS ONPEeICHHOM
TEMBI.

Tembr JOKJIaJIOB,
COOOIIEHUI

13.

CobecenoBanu
e

CpesicTBO KOHTPOJIS, OPraHU30BAHHOE
KakK crienuaibHas oecena
TnpernojaBaress ¢ 00ydaromuMcs Ha
TEMBI, CBA3aHHBIE C H3y4aeMOii
JUCLIUIIIIMHOM, U PAaCCYUTAHHOE HA
BBISICHEHHE 00BbEMa 3HAHUI
00Y4aIoIIEerocs 1o OnpeeIEHHOMY
paszieny, TeMe, mpobiaeme U T. 1.

Bompocs! 1o remam
/ paznenam
ICIATUTAHEL

14.

TBopueckoe
3a/laHue

YacTu4HO peraaMeHTUPOBAHHOE
3aJJaHu€e, UMEIOIIEe HECTaHJAPTHOE
pelLlIEHNE U T03BOJIAOLIEE
JUarHOCTUPOBAaTh YMEHUS,
MHTETPUPOBAThH 3HAHUS PA3IUYHBIX
o0nacreil, apryMeHTHpPOBATh
COOCTBEHHYIO TOUKY 3peHus. Moxer
BBITOJIHATHCS B MHANBUyaIbHOM
MOPSJKE WIN FPyNnoi o0y4daromuxcs

TeMbl rpynmnoBsIxX
u/unu
WHIUBUAYAJIbHBIX
TBOPUYECKUX
3alaHui

15.

Tect

CpencTBo KOHTPOJIs, HAIPABJIEHHOE Ha
MIPOBEPKY YPOBHS OCBOCHHS
KOHTPOJIUPYEMOT'0 TEOPETUUECKOTO U
MPaKTUYECKOr0 MaTepuana 1o
JUJAKTUYECKUM €IMHHUIIAM
JTUCHUTITAHBI WA TTPOPECCHOHATIBEHOTO
Moxayns. Cucrema
CTaHJAPTU3UPOBAHHBIX 3aJIaHUM,
MO3BOJISIOIIAs] ABTOMATU3UPOBATh
MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUI
¥ YMEHUH o0yJaronmxcs

Donn
3aJaHui

TCCTOBBIX

16.

Occe

CpencrBo, MO3BOJIAIONIEE  OUEHHUTH
yMeHHe O0OydarIerocs MNUChMEHHO
W3J1arath CyTh MOCTABJIEHHON
poOIIeMBlI, CaMOCTOSITEIIBHO
MIPOBOJIUTH AHAJTIU3 ITON MPOOIEMBI.

Temartuka ncce
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17. [IpakTuyeckue | DTO 3amaHMs, C MOMOIIBIO KOTOPHIX y | Bunsl: HaGmonenue,
paboThl yYaImuxcs dbopmupyrOTCS U | UI3MEpPEHNe,  OTIBIT,
(mpakTUYecKoe | pa3BUBAIOTCS MpaBUJIbHBIE | KOHCTPYUPOBAHUE U
3aJlaHue) MPAKTUYECKHUE JCHCTBUS. Ip. 3aJaHus s

MPAKTUIECKUX
pabot

18. JlaboparopHble | DTO TpOBEACHHE YyYallUMUCA 0 | 3aJlaHus JUTSt
paboThI 3a[JaHUI0 TIPENoJIaBaTeNsl OIBITOB C | J1a0OpaTOPHBIX

HCIIOJIb30BaHUEM npubopoB, | padot
MPUMEHEHUEM MHCTPYMEHTOB U APYTUX
TEXHUYECKUX MPHUCIIOCOOICHHA.

19. TpeHaxcép TexHuueckoe cpeacTBO, KOTOPOE KomiuiekT 3aganuii
MOJKET OBITh UCTIOIB30BAHO IS JUIs paboThI HA
KOHTPOJIS IPHOOPETEHHBIX CTYNEHTOM | TPEeHaKEpe
npodeccuoHaNbHBIX HABBIKOB U
YMEHUH 10 YIPABICHUIO KOHKPETHBIM
MaTepuaIbHbIM 00BEKTOM

20. OTuetsl no | CpenctBo  KOHTpoJs, mo3Bossitomiast | Buner  pabor  u

MIPaKTUKaM oOydaromeMycsi MPOJEMOHCTPUPOBATH | 3a/laHuUs Ha
0000IIeHHbIC  3HAHUSA, YMEHUS U | yU4eOHYIO "
MPAKTUYECKHUI OIBIT, MPUOOPETEHHBIE | TPOU3BOJICTBEHHYIO
3a BpeMsl MPOXOXKIACHUS Y4EeOHOM U | IPAKTUKY
MIPOU3BOJICTBEHHONW MpakTUK. OTYeThI
1o MpaKkTUKam MIO3BOJISIIOT
KOHTPOJMPOBATH B 11es1oM ycBoeHne OK
u 11K o6o3nauennbix B [IIICC3.

21. Konrent- AHanu3 ¥ OLEHKa B COOTBETCTBUHU C [lepeuenn
aHaIn3 KPUTEPHUSIMU JTOKYMEHTOB (3KypHAJIOB JIOKYMEHTOB
JOKYMEHTAIlUU | TEOPETUYECKOr0 U IPOU3BOACTBEHHOIO | MOAJIEKAIINX

00y4eHUs1, XapaKTEePUCTUK, TBOPUECKUX | aHAIU3Y, KPUTEPUHU
paboT, THEBHUKOB U OTYETOB 1O OLICHKH

npaktuke, BKP u n1p.),

CBUJIETENHCTBYIOMIUX 00 YPOBHE

KOMITIETEHTHOCTH 00YYaroIerocs.

22. WHcTpyMeHT cOopa nHpopmManuu ais Lenb, 0OBEKTHI

HaGmronenue | ycranoBieHus (pakToB HaOII0IeHUS,
oOpaszerr 1ucTa I
($ukcupoBaHUs
pe3yabTaTOB
Ha0JII0IeHUs

23. 3aganue Ha | [lepeuenn OCHOBHBIX Bompocos, | BKP o
BKP KOTOpBIE JIOJKHBI OBITH PACKPBITHl B | CHEIMAIBHOCTH
(IUTIIIOMHBII pabote, a Takke ykazaHus Ha ocHoBHBIe | CI1O
MIPOCKT, nH(pOpPMaIMOHHBIE HCTOYHUKH.

TUTLIOMHAs
pabora)
24. DK3aMeH CpencTtBo KOHTpOJIS, TpeaHa3HaueHHoe | Bompockl mo Temam

JUIs BBIICHEHHE 00beMa 3HaHUH U
YMEHHI 00ydaromerocs 1no
JUCLUIUINHE

/ paznenam
JUCHUITIINHBI




