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COAEPKXAHUE

1. ITacmopr KOC M/IK
2.Cnenudukanus OlleHOYHBIX CPE/ICTB
3. BapuaHTbl OLIECHOYHBIX CPEICTB



1. ITACITIOPT

KOC no MJIK.01.09 O6opynoBanue mpor3BOACTBA IMUBA

(K00 u HazéaHue OUCYUNIUHDBL)

1.1.O01mue noa0KeHus

KontponrsHo-onieHounble cpeacTBa (KOC) npeaHazHaueHbl JUisl KOHTPOJIA U
OIICHKM 00pa30BaTENIbHBIX JTOCTHXKEHHN 00Y4YarolIuXcsi, OCBOUBIIMX MPOTrpaMMy
M/IK.01.09 O6opynoBaHue mpou3BOJICTBA MTUBA.

KOC BximoualoT KOHTPOJBHBIE MaTe€pUalbl IS MPOBEACHUS TEKYIIEro
KOHTPOJIA ¥ MPOMEXKYTOYHON arTecTanu B (GopMe KOHTPOJIbHOI paboThl (6 ce-
MecTp), k3ameHa (7 cemectp), nud.3auera (8 cemectp).

KOC pa3paboTaHbl B COOTBETCTBHH C:

oOpazoBarensHO#l iporpammoii CI1O no cnenmansHoct 19.02.11 TexHomno-
rUsl IPOAYKTOB MIUTAHUS U3 PACTUTEILHOIO ChIPbS;

nporpammbl MJIK.01.09 O6opyaoBanue Npou3BoICTBA MTKBA.

1.2. Pe3yJILTaTbI OCBOCHHUSA JUCHMIIMHBI, NOJJC/KAIIINEC IIPOBECPKE

Pe3syabTaTnl
o0yueHust
(ocBOeHHBIE
yMeHHUsl, YCBO-
eHHbIe 3HAHHUS,
NpaKkTHYecKui
OnbIT (IPH Ha-
JIUYHM)

HanMeHoBaHuUe 3jieMeHTa YMeHUii/3HA-
HHUH

OcHoOBHBIE TOKa3aTeJIN OLIEeHKH
pe3y/bTaToB

vl

BU3yallbHO OICHMBATH HCIPABHOCTb, WC-
IMOJIb30BaTh HWHCTPYMEHT MJIsI OYUCTKU OT
3arpsi3HCHMA, CMa3Kd W CaHWUTapHOU oOpa-
00TKM MEXaHWYECKHX JIeTalel U y3JI0B, MPH-
MEHSATh MHCTPYMEHT MO HaJIajKe, HACTPOM-
K€, pPEMOHTY U PECTYIHUPOBKE, JOKYMCHTAJIb-
HO OQOPMIIATH PE3yNbTAThl MPOACIAHHON
paboThl 1O OOCTY)KWBAHUIO TEXHOJIOTHYEC-
CKOTO 000pY/IOBaHUS

IpPaMOTHOE TNPUMEHEHHE MOJTy4YeH-
HBIX 3HAHUI B TpOIECCe PEUIeHHS
MOCTaBJICHHBIX 3a/1a4

31

Ha3HAYCHUE, IPUHLNI JEHCTBUS U YCTPOU-
CTBO, TpaBWia OHKCIUIyaTallMH, METOIbl M
CrocoObl BBISIBIIGHUS W YCTpaHEHHS HEHcC-
MIPABHOCTEH, MOPSIOK MPOBENEHHUS MOArO-
TOBKHM, TyCKa W HaJlaJKH, PEMOHTA, JIOKY-
MEHTO000pOT MO0 TpoLeccy MOATOTOBKH K
paboTre ¥ 00CTyKMBaHHS TEXHOJOTHYSCKOIO

UHTEpIpETalsl Pe3yJbTaToOB H3Y-
YeHUsT MaTephana TpH pPEIICHUH
MPaKTHYECKUX 3aJaHuii/mabopaTop-
HBIX padoT




obopymoBaHUs

32 Ha3HayeHWEe, NPUHLUIN ACHCTBHA, YCTPOM- | HHTEpIpeTanus pe3yJbTaToB H3Y-
YeHHs MaTepuaja IpH peleHHH
MPaKTUYECKUX 3aJaHui/maboparop-

HBIX paboT

CTBO M TpaBWJIa IKCIUIyaTalliM TEXHOJIOTH-
YECKOro 00OpyIOBaHUs, MOPSIOK peryiu-
pOBaHUS TapaMeTpoB padOTHl TEXHOJOTH-
YeCKOro 000py10BaHus

o1 MPOBEPKHU UCTIPABHOCTH, OUUCTKHU OT 3arpsi3-
HEHUH, CMa3KM M CAHWTAPHOW 00pabOTKH

MEXaHHUYECKHX JeTajel u y3JI0B, 3aMCHbI

YCOCUIHOEC  BBIMOJHCHUE IMOCTaB-
JICHHBIX 3aJa4

OBICTPOU3HAIUBAIOIIUXCS MATEPUAIOB |
JieTaniell, yCTpaHeHHsS HEUCHpPaBHOCTEH B
pabore, BeACHUS MTOKYMEHTAITUH 10 00CITy-
JKUBAHUIO TEXHOJIOTHUYECKOTO 000pyA0BaHUS

1.3. Pacnipenesienne oneHMBaHMS Pe3y/JbTATOB 00y4eHUs 10 BUAAM KOHTPOJIS

Koa m HamMeHOBaHHE JIeMEHTA yMeHI/If/I HJIA 3Ha- Buabl atTecTanumn

HHUH

Texywuti kKoHmpoo

Ipomesicymounas
ammecmayus

VY1 BuU3yaNbHO OIICHMBATh HCIPABHOCThH, HCIIOJB30-
BaTh MHCTPYMEHT JJIi OYHCTKH OT 3arps3HEHHH,
CMa3Kl W CaHUTApHOH OOPaOOTKM MEXaHMYECKUX
JeTaned U y3J10B, IPUMEHSATh HHCTPYMEHT 110 HaNla/I-
Ke, HaCTpOiiKe, PEMOHTY U PEryJUpOBKE, TOKYMCH-
TaTbHO OGOPMIIATH PE3YILTATHI MPOACIIaHHON pado-
THI 1O OOCITYXHBaHHUIO TEXHOJIOTUYECKOTO 000PYI0-
BaHMUsI

O1eHKa BBITIOJTHE-
HUS TIPAKTHIECKUX
3aJaHui, 1abopa-
TOPHBIX padoT

KOHTPOJIbHAS pa-
bora (6 cemectp),
sk3ameH (7 ce-
MecTp), aud.3aueT
(8 cemectp)

31 Ha3HaueHue, NPUHLUI ACUCTBUS U YCTPOMHCTBO,
MpaBUiIa dKCIUTyaTallid, METOABI M CIIOCOOBI BBISIB-
JICHUS U yCTPAaHEHMS] HEMCIIPABHOCTEH, MOPSAOK MpPo-
BEJEHUs TOATOTOBKH, ITyCKa M HaJaJKH, PEMOHTA,
JOKYMEHTOOOOPOT 0 MPOLECcCY MOATOTOBKU K pabo-
Te U 00CITyKMBaHHSA TEXHOJOTMYECKOro o0OpynoBa-
HUS

Ormpoc

KOHTPOJIbHAS pa-
oora (6 cemectp),
sk3ameH (7 ce-
MecTp), ud.3a4er
(8 cemectp)

32 Ha3HaueHWE, MPUHIUN JEHCTBHS, YCTPOHCTBO M
MpaBUiIa IKCIUTYyaTallud TEXHOJOTHYECKOTo 000py-
JIOBaHUsI, MOPSAJOK PEryIUpOBaHUS IMapaMeTpoB pa-
OOTHI TEXHOJIOTHUECKOTO 000Dy I0BaHUS

Ormpoc

KOHTPOJIbHAS pa-
bora (6 cemectp),
sk3ameH (7 ce-
MecTp), aud.3aueT
(8 cemectp)

[1O1 mpoBepku HCIPABHOCTH, OYUCTKU OT 3arpsizHe-
HUM, CMa3KM U CaHUTapHOH 0oOpaboTKH MexaHude-
CKUX JIeTallell M y3JI0B, 3aMEHbl ObICTPOM3HAIINBAIO-

O1reHKa BBIIOIHE-
HUSI TPAKTUYICCKUX
3aJaHui, Jabopa-

KOHTPOJIbHAs pa-
6ora (6 cemectp),
sk3ameH (7 ce-




IUXCSl MaTEpPHalOB W JAeTaliel, YCTpaHCHHUsS HEWC- TOPHBIX paboT MecTp), 1ud.3aueT
MPaBHOCTEH B paboTe, BEACHUS JIOKYMEHTAIUU IO (8 cemectp)
00CITy’)KHBaHHUIO TEXHOJIOTHYECKOTO 000Dy IOBAHUS

1.4. Pacnipenesienrie TUIIOB OLEHOYHBIX CPEACTB IO 3JIEeMEHTAM 3HAHUI M yMme-
HMIi TEKYIIEro KOHTPOJIsI
Coaep:xxanue y4eOHOIro0 MaTepuaJia mno npo- Tun KOHTPOJIBHOTO
rpamme YI/M/AK 3a1aHuA

Y1 | 31 | 32 | IIO1

Pazgen 1. O0opyaoBanue 11 NPOU3BOACTBA COJIOAA

Tema 1.1. O6opynoBanue s MOWKH M 3aMaydrBa- 3 3
HUS TYMEHS.

Tema 1.2. O6opynoBanue ajsi mpopamyMBanus same- | 17 3 17
HSl.
Tema 1.3. O6opypoBaHue Il CYIIKH COJIOJIA. 3 3

Pasnen 2. O0opyaoBaHue 1Jisi IPUTOTOBJIEHUS MMBHOIO CYCJIa.

Tema 2.1. OGopyaoBaHue uisi IPUTOTOBJICHUS TTUB- | 17 3 3 17
HOTO CycCIa.

Paszpnes 3. O0opyaoBanue AJis1 OXJIAKIACHUSA U OCBETJICHUS MMBHOIO CyCJIa.

Tema 3.1. O6opynoBaHue A OXJIAXKIEHUS U ocBeT- | 17 3 3 17
JIEHUS! TUBHOTO CycClia.

Paznen 4. O6opynoBanue 1JiM rJIAaBHOTO OpO:KeHUS

Tewma 4.1. O6opynoBanue ajisi TIIaBHOTO OpokeHus u | 17 3 3 17
TO0OpaKUBaHUS.

Pa3znen 5. O6opynoBanme AJis1 OCBeT/IEeHUS U (PUJIbTPAIlUU MUBA.

Tema 5.1.060opynoBanue mjisi oOcBeTJieHHss u | 17 3 3 17
(buUILTpOBAaHMS TTUBA.

Paznen 6.00opynoBanue 1Jisi po3JiMBa NMUBA.




Tema 6.1. OGopyaoBaHue MOATOTOBKH Tapbl Jisl PO3- 3 3
JMBa.

Tema 6.2. O0opynoBaHue Jjisi po3jivMBa nuBa B paz- | 17 18
JIUYHBIC TapHI.

Paznen 7. HayuHble Hcc/ieI0BaHUS M KOHCTPYKTHUBHbIE Pa3padO0TKH 10 CO-
BEPLICHCTBOBAHHUIO 000PY/10BAHMSI IMBOBAPEHHOI0 MPOU3BO/ICTBA

Tema 7.1. Texuuueckuili mporpecc B 00JacCTH NMUBO- 3 3
BapEHHOT'0 IIPOU3BOJICTBA

1.5. PacnipeaesieHre THIIOB OLCHOYHBIX CPEACTB 110 3JIEMEHTAM 3HAHUMN M yMme-
HHM, KOHTPOJIMPYEMbIX HA IPOMEKYTOYHOM ATTECTALNH

Conep:xanue y4eOHOro MaTepuaJia mno mpo- Tun KOHTPOJIBLHOTO
rpamme YJI/MIK 3aIaHuA

Y1 | 31 | 32 | 1IO1

Paznien 1. O6opyaoBaHue Jj1st MPOU3BOJICTBA COJIOA 4 4 4 4

Paznen 2. OGopynoBanue sl MPUTOTOBIICHUS TUB- | 24 24 24 24
HOTO cycJa.

Paznen 3. O6opynoBanue ayis oxjaxaeHust 1 ocBeT- | 24 | 24 | 24 | 24
JICHHSI IMBHOTO CycCJa.

Paznen 4. OGopymoBaHue I IIIaBHOTO OpOXKEHUS 24 24 24 24

Paznen 5. OOopynoBanue s ocBeTJIeHHS u | 24 24 24 24
bunbTpanuu nuBa.

Paznen 6.06opynoBanue 1yisi po3JivBa ITUBA. 4 4 4 4

Paznen 7. HayuHble nccnenoBaHuss 1 KOHCTPYKTUB- | 4 4 4 4
Hbl€ Pa3pabOTKU MO COBEPUIEHCTBOBAHUIO 000PYI0-
BaHHUs IMBOBAPEHHOIO ITPOU3BOJCTBA

2. CIIEHUPUKAILINA OOEHOYHbIX CPEJICTB

2.1. Ha3znauyeHue
Crneuudukanueil ycTaHaBIMBAIOTCS TPeOOBaHUS K COACP)KAHUIO U 0popM-
JICHUIO BAapUAHTOB OIICHOYHOTO CPEJCTBA: MpaKTHUeckas padora, J1abopaTopHas
paborta, onpoc, 3K3aMeH, KOHTPOJIbHAs padoTa, aud.3auer.



[IpakTuueckast pabora, JabopatopHas paboTa, Onpoc MpeaHa3HAYEHBI IS
TEKYIIIeT0 KOHTPOJISI U OIICHKH 3HAHUN U YMEHUHN CTYJIEHTOB; KOHTPOJIbHAs pado-
Ta, nud.3ader, 3K3aMeH MpeAHa3HAYEHbl JJI1 MPOMEXKYTOYHOM aTTecTalnuu |
OIICHKM 3HAaHUW M yMEHUM cTyaeHTOoB 1o nporpamme MJIK.01.09 O6opynoBanue
MIPOM3BOJICTBA NMHBa oOpa3zoBatenbHOM mporpammbl 19.02.11 TexHomorus mpo-

AYKTOB IMUTAHUA U3 PACTUTCIIBHOI'O CBIPbA.

2.2 KoHTHHIeHT aTTecTyeMbIX: CTYJICHTHI 3-4 Kypca.

2.3. ®opMa ¥ YCJI0BUA aTTECTALMM:
Tekyiuit KOHTPOJIb MPOXOIUT MO TEMaM Y4EOHOM AUCITUTIIIUHEI.

[IpomexxyTouHast aTTecTanus MPOBOAUTCS B (popMe KOHTPOILHOUN paboTHI,
sK3aMeHa U Aud.3adeTa Mo 3aBEPIICHUI0 OCBOEHHUS y4eOHOro maTepuana ydeo-
HOM TUCIHIUTAHEI, IPY TTOJIOKHUTEIBHBIX Pe3yJIbTaTaX TEKYIIero KOHTPOJIS.

2.4. BpeMH BbLINNIOJIHCHHUA

Ha BeimosiHeHuE TCKYHUICTO KOHTPOJISI OTBOANUTCA:

npakTudeckas padbora, maboparopHas padbora— 90 muH,

ornpoc — 10-20 mun

9K3aMeH — oAroroBka 20 MuHyT, OTBET — 10 MUHYT

KOHTpOJIbHasA padoTa, Aud.3a4eT — 45 MUHYT.

2.5. Pexomenayemasi JuTepatrypa [Jsi pa3padoTKu

CpPeacTB M MOATOTOBKH, 00y4AOIIUXCHA K aTTECTaIlMH.

OICHOYHBIX

Bbubauorpaduyeckoe onncanue U3IaHUsA
(aBTOP, 3ary1aBUE, BU/, MECTO U IO U3JaAHUS,
KOJI. CTP.)

OcHoBHAasl/ 10110.I-
HUTECJIbHAasA ﬂnTepa-

Typa

KuuroooecneueHHOCTD

Koa-Bo.
3K3. B
ouo.I.

CIIoI' DY

DJIEKTPOH-
Hble pecyp-
ChlI

benkuna, P. 1.

TexHOMOTHS MPOU3BOICTBA COIOA, TUBA U CITUP-
Ta : yuebHoe mocobue mis CIIO / P. . benkuna, B.
M. I'y6anosa, M. B. I'ybanoB. — 4-e u3n., ctep. —
Cankr-IletepOypr : Jlanp, 2024. — 104 ¢

DCH.

https://e.lanbo
ok.com/book/

401984

Xosues, O. A.

Texnonorus nmuBoBaperus / O. A. Xo3ueB. — 2-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2024, —
404 c.

DCH

https://e.lanbo
ok.com/book/

359963



https://e.lanbook.com/book/401984
https://e.lanbook.com/book/401984
https://e.lanbook.com/book/401984
https://e.lanbook.com/book/359963
https://e.lanbook.com/book/359963
https://e.lanbook.com/book/359963

Bbypauesckuii, 1.1. DCH https://urait.ru
OCHOBBI OMOTEXHOJIOTHHU: TIOIOBO-ATOJHOE U pac- /bcode/55807
THATEIHHOE CHIphE: YICOHUK M1 cpemHero mpodec- 5
croHanbHOro obpasosanus/ .M. BypaueBckui,

P.A 3aitaymnms, P.B.KyHakoBa.— 2-e u3m., ucmp. u

non.— Mocksa: UznatensctBo FOpaiit, 2025.—

395¢.— (IlpodeccnonanpHoe 0OpazoBaHue).

bypauesckuii, 1.1. OIL. https://urait.ru
XUMUS ¥ TEXHOJIOTHS MTepepaboTKH ILT0I0BO-STO- [bcode/55807
HOTO CBIpbs: yueOHUK [t By30B/ .. bypaues- 4

ckuil, P.A 3aitnymnus, P.B.KyHakoBa.— 2-e u3z.,

ucnp. u non.— Mocksa: M3narensctBo FOpaiiT,

2025.— 395c.

3apmaes, A. A. OIL. https://urait.ru
BuHorpanapcTBo ¢ 0CHOBaMH TEXHOJIOTMH ITEPBUY- /beode/55795
HOM TiepepaboTKu BUHOTpaja : yueOHoe mocodue 5

s CITO / A. A. 3apmaes. - 3-e u3n., ep. 1 0. -

OnekTpoH. aaH. - Mocksa :FOpaiit, 2025- 661 c. -

(ITpodeccronanpHOE 0Opa3OBaHMUE).

Bunapos, A. O. JIO1L.

bezoTxoxHas OHOTEXHOIOTHS 3TUIIOBOTO CTIAPTA / https://urait.ru
Bunapos A. 10., Kyxapenko A. A., Hukonaliknna /bcode/54052
H. E. — 2-e u3x., iep. u mon.— Mocksa :}Opaiit, 8

2024— 217 c.

Pomnonosa, JI. 5. JIOTI. https://e.lanbo
[IpakTHKyM MO TEXHOIOTUH OE3aTKOTOJIBHBIX U ok.com/book/
aJKoToJbHEIX HanuTKOB / JI. SI. Ponnonosa, E. A. 329090
OnpxoBaros, A. B. CrenoBoiil. — 3-¢ u3z., cTep. —

Cankr-IletepOypr : Jlans, 2023. — 288 ¢

WBanosa, M. A. JOII. 5B
TexHOI0rus U TEXHOXUMHUYECKUI KOHTPOJIb BUHO- OPAC.UNEC
JIETBYECKOTO MTPOU3BOACTBA: yIeOHOE TIOCO- ON.RU
oue/M.A.VBanoBa;M-BO HayKH U BBICII. 00pa30-

Banus Poc. ®enepannu, C.-IlerepO. roc. 3xkoH. yH-

T, TEXHUKYM NHINEBON IIPOM-CTH

OnexTpoH. TekcToBble naH. (1 daiin : 768 K6)

Cankrt-IletepOypr:U3n-so Cnol'DY,2018-46¢.

HBanosa,M. A. JIOII. OPAC.UNEC
OcoOeHHOCTH JIEryCTallHOHHON OlEeHKH BUHOTPaJI- ON.RU

HBIX BUH:y4eOHOe mocobue/M.A.BanoBa;M-Bo
HayKH | BhICII. o0pa3zoBanus Poc. deneparum, C.-
[TerepO. roc. 3xoH. yH-T, Konnemk Ou3Heca u Tex-
HOJIOTHI

Cankr-IletepOypr:[0.1.],2024



https://urait.ru/bcode/558075
https://urait.ru/bcode/558075
https://urait.ru/bcode/558075
https://urait.ru/bcode/558074
https://urait.ru/bcode/558074
https://urait.ru/bcode/558074
https://urait.ru/bcode/557955
https://urait.ru/bcode/557955
https://urait.ru/bcode/557955
https://urait.ru/bcode/540528
https://urait.ru/bcode/540528
https://urait.ru/bcode/540528
https://e.lanbook.com/book/329090
https://e.lanbook.com/book/329090
https://e.lanbook.com/book/329090
http://opac.unecon.ru/elibrary/2015/ucheb/Технология%20и%20технохимический_Иванова.pdf
http://opac.unecon.ru/elibrary/2015/ucheb/Технология%20и%20технохимический_Иванова.pdf
http://opac.unecon.ru/elibrary/2015/ucheb/Технология%20и%20технохимический_Иванова.pdf
http://opac.unecon.ru/elibrary/rabprog/УП_Иванова_М.А..pdf
http://opac.unecon.ru/elibrary/rabprog/УП_Иванова_М.А..pdf

3. BAPUAHTBHI OHEHOYHbBIX CPEACTB

IOPUMEPHBIE BOITPOCHI JIJIA KOHTPOJbHOW PABOTHI

1. CocTaBuUThH AlIMapaTypHO-TCXHOJIOIrM4YCCKad CXeMa MMpou3BOJACTBa COJI0Aa.

2. Ha3znadenwue, yCTpONHCTBO, MPUHITUI ACUCTBUS 00OPYMIOBAaHUSA TSI MOWKH M 3aMavYUBAHUS STIMEHSI, €T0
Ha3Ha4YeHHE, YCTPOICTBO, IPUHIMI JEUCTBHA. 3.

3. Ha3zHnaueHue, yCTpOICTBO, IPUHIIMIT JCHCTBUS O00OPY/IOBaHUS 3aMaYMBAHUS TIMCHSI.

4. HazHauenwue, yCTpONCTBO, MPUHIIAI JEHCTBUSA HMIMHAPOKOHMYECKUX 3aMOYHBIX alllapaToB C IIeH-
TpaJbHOU BEPTUKAIBHOU TPYOOH.

5. Ha3znaueHue, ycTpoiCTBO, IPUHIUIT JEUCTBUSI 3aMOYHBIX allapaToB C IUIOCKUM JHUILEM, ITHEKOB JJIs
MOMKH U 3aMadyHBaHMs STUMEHS.

6. .Ha3znauenue, ycTpoiCTBO IITHEKOB JJISI MOMKHY U 3aMauyUBaHUS SUMEHSL.

Kputepun ouenku:

OIIEHKA «OTJIMYHO» BBICTABIIAETCS CTYACHTY, €CJIA IPaBUIIHLHBIE OTBETHI COCTABISIOT - 90-100%
OIIEHKA «XOPOILIO», €CITU MPABUIIbHbBIE OTBETHI COCTaBIAIOT -80-89%);

OIIEHKA «YJOBIETBOPUTEIHHOY, €CITH MTPABHIIBLHBIE OTBETHI COCTABISIOT - 70-79%

OIIEHKA «HEYAOBJIETBOPUTEIHHO», ECJIN MPAaBUIIbHBIE OTBETHI COCTABIAIOT MeHee 70%

HEPEYEHDb S5K3AMEHAIIMOHHBIX BOITPOCOB

1 AmnmnapaTypHO-TEXHOJIOTHYECKasl CXeMa IIPOM3BOACTBA COI0a.

Haznauenue, ycTpoiicTBO, IPHHLIMI JEHCTBUS 00OPYZOBAHUS JJISI MOMKM M 3aMadMBaHUs SUMEHS, €ro Ha-

3HAYEHHE, YCTPOUCTBO, MIPUHINM JEHCTBHS

2 Haznauenue, ycTpoiCTBO, IPUHIUI ASHCTBUS HIINHAPOKOHHMUECKUX 3aMOYHBIX allaparoB C IEHTPaIbHOM
BEPTHKAIBHON TPYOOHi, 3aMOUYHBIX anmapaToB ¢ IUIOCKHM JHHIIEM, NIHEKOBUIT MOWKH M 3aMadMBaHUSA S4-
MEHsL.

3 Haznauenue, ycTpoiCTBO, IPHHIUT AEHCTBUA 000pYyIOBaHUS AT MTOAAYH CKATOTO BO3yXa U OTCACHIBAHHS
YIJIEKUCIIOTHI, pacxoja BOJBI U cxKaTtoro Bo3nyxa. Ilapamerpsl Bo3nyxa. Cnenmduka oOcmyxuBaHus 000-
PYZIOBaHUS JUTSI MOMKH U 3aMavyUBaHUS SIMEHS

4 Hasnadenue, ycTpoiicTBO, MPUHIMI JEHCTBHS OCHOBHBIX THIIOB COJIOZOBEH, UX OCOOCHHOCTH M CpPaBHH-
TeJIbHAas OLCHKA

5 Haznauenue, ycTpoilcTBO, MPUHITUI JEHCTBUS ITHEBMAaTHYECKUX COIOA0BEH 0apabaHHBIX U SIINYHBIX,0a-

IICHHOM COJIOJOBHA, CTATUYCCKUX W HCTIPCPBIBHEIX CUCTCM COJIOJOpaIICHUA, COHO,I[OBODOIHI/ITCHGﬁ H I10-
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TPY304HO-Pa3TPY30YHBIX

TenmoBoit GanmaHc, pacxo] BOABI M BO3AyXa B CONONOBHiIX. KoHmuImoHmpoBanne Bo3ayxa. HazHadenme,
YCTPONCTBO, MPUHIIUII ACHCTBHSI KaMePHhI JIJIsl KOHTUITUOHUPOBAHHUSI BO3/1yXa

Haznauenue, ycTpoHCTBO, IPUHIXI ASHCTBHS TOPHU3OHTAIBHBIX CYIIMIOK( OJHOSPYCHBIE, MHOTOSPYCHBIE,
CYIIMIKKA C ONPOKUJBIBAIOIIECHCS] PEIIETKON, BHICOKONPOU3BOAUTENBHBIE CYIIUIKH € MOTPY304HO-Pa3rpy-

30YHBIMH YCTPOHCTBAMHU) U BEPTUKAIBHBIX CYIIUIOK.

Hasnadenue, ycTpoHCTBO, IPUHIAI JEHCTBHS MAaIINH Ul 00pabO0TKH COJ0AA, POCTKOOTOMBHBIX M COJIOJO-
MOJUPOBOYHBIX MAIIHH.

[TpaBuna 6e30macHOro 00CTyKUBAHUS 000PYIOBAHUS ISl IPOU3BOACTBA COJIOAA

XapakTepHble HenoJaIku B paboTe 000pyI0BaHUS U CIOCOOBI X yCTPAHEHMS.

10

ATmmapaTypHO-TEXHOJIOTHIECKas cXeMa MIPUTOTOBICHHUS MUBHOTO cyciia. HasHaueHue, ycTpoHCTBO, IPHH-
U JeHCTBUAABTOMATHYCCKIX BECOB, TPOOUIIOK JIJIsl CyXOro APOOIIeHuUs, JPOOUIIOK AJIs1 KOHAMIIMOHUPO-
BaHHOTO CYXOT'O IpOOJICHHS COJI0a, MOJIOTKOBBIX APOOMIIOK, MENBHUI] I H3MEIBYCHHUS COJN0/Ia M HECO-
JIO’)KEHBIX MaTepUaioB, BapOYHBIX arperaTos.

11

Ha3nauenue, ycTpoHCTBO, MPUHIMUN ACHCTBUSA 3aTOPHBIX M 3aTOPHO-OTBAPOYHBIX aIIapaToB, YCTPOMCTBA,
npepoTBpaniaonye o0pazoBaHue KOMKOB U ITOTa/IaHUe KHCIOpoa B 3aTOp, CMaYMBaTEb C PACHBUICHUEM
BOJIBI, CMAaYMBaTENh C TAHTCHIMAIBHBIM BIPBICKOM BOJBI, NPEI3aTOPHBIM TaHK C HAKIOHHBIMH AUCKaMU.
KoHcTpykuuu cucteM oborpeBa 3aTOpHBIX armaparoB. KOHCTpYyKTHBHBIE OCOOCHHOCTH M IapaMeTphl pa-
60TBI MEIIAIOK 3aTOPHBIX AINapaToB.

12

Hasnauenue, yCTpOICTBO, PUHIMUI JeHCTBHS (DMIBTPALMOHHBIX ANNAPaToB, (GUILTP-IIPECCOB, paboTaro-
IIMX MPH JaBJICHUH HIKE aTMOC(EPHOTO.

13

Hasnadenue, ycTpoHCTBO, NPUHIUI JEHCTBUACUCTEM TPAHCIIOPTUPOBAHUS IPOOUHBI, CHIIOCA VISl APOOUHBI,
CYIIMJIKH JJISL IPOOHHBI.

14

Hasnadenue, ycTpoiCcTBO, IPHHIUIT AEHCTBUS000PYIOBAaHHS JJIsl KUIISIYEHHS CYClIa,CyCIIOBAPOYHBIX allla-
paToB C KUIITYEHUEM ITPH aTMOC(HEPHOM IAaBICHUH, IIPH HU3KOM H30BITOYHOM JIABJICHHH.

15

Hasnauenue, ycTpoiCcTBO, IPUHIMI ACHCTBHS CHCTEM SHEProcOepeskeHUs PH KUIAYCHUH CyCia, KOH/ICH-
CaToOpoB BTOPHUYHOTO I1apa, KOMIIPECCOPOB BTOPHYHOTO Hapa.

16

HaBHa‘IeHI/Ie, YCTpOﬁCTBO, MPpUHIOUIT ,I[eﬁCTBHiIBCHOMOFaTGHLHOFO O60py,I[OBaHI/I$I BApOYHOIO nexa

17

MeponpusTus 1o IpenynpekIeHNI0 aBapUHHON OCTaHOBKH BapOYHBIX arperatoB. DQQEeKTUBHOCTH PabOThI
BapOYHBIX arperaTos.

18

[MpaBua 6e30MacHOr0O 0OCITYKHBAHUSI 000PYIOBAHUSI ISl IPUTOTOBIICHHS IIMBHOTO Cycia. XapakTepHbie
HETONaIKH B paboTe 000pyI0BAHUS U CLIOCOOBI UX YCTPAaHCHHS

19

AmnmapaTypHO-TEXHOJIOTHUYECKAsl CXeMa OCBETJICHHS U OXJIAXKCHUs TUBHOTO cycna. HasHadenue, ycTpoii-
CTBO, IPUHIIMII ACHCTBUSANNIAPATOB [T yAAJICHUS B3BECEH ropsiuero cycia, THAPOLMKIOHHOTO ammapara,
CenapaTopoB, CAMOOYHINAIONINX KH3EIbIYPOBBIX (DHIBTPOB JUI GUIBTPALMH TOPSUETO CyCla.

20

Haznadenue, ycTpoiicTBO, MPHHITUI JEHCTBUIO00PYAOBAHUS IS OTACICHUS B3BECEH XOJIOJHOTO CYCIIa,
KH3€JIbIYPOBOT0O (BHIBTPA, CEapaTopoB, PIOTAIHOHHON YCTAHOBKH,
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000pyTOBaHUS TSl U3BJICUEHUS CyClla U3 OCaIKOB B3BECEH Cycia M MBA U3 OCATOYHBIX IPOXOKEH, MeM-
OpaHHBIX (QHIBTPOB, AlMAPATOB IS OXJIAXKACHHUS MIUBHOTO Cyca.

[TpaBuna 6e3omacHOroO 0OCITYKMBaHUSI 000PYIOBAHUS JJIsl PUTOTOBIICHHS IIMBHOTO cycia. XapaKkTepHble
HETOoJaaKu B paboTe 000pya0BaHUs

21 | HasHaueHue, yCTPOMCTBO, IIPUHIIAI AEHCTBUAOPOMMIBHBIX AMIAPATOB M TAHKOB.

22 | HasHaueHue, yCTPOMCTBO, IPUHIUI JEHCTBUACUCTEM U CIIOCOOOB OXJIAXKIEHHS aIapaToB, IITyHT-arma-
partos.

23 | HasHaueHue, yCTPOMCTBO, IPUHIUI JEHCTBHAIMIMHIPOKOHHYECKUX OPOIMIBHBIX AMAPATOB, CIIEHUPHUKY
o0ciy)KMBaHHs OPOAMIBHO-JIATEPHOH aIrnaparypbl, aBTOMAaTH3AIIUIO TPOIIECCOB MOMKH U Je3UH(DEKIINN
OpOIMIBHBIX alIapaToB.

24 | Hasuauenwue, yCTPOMCTBO, IIPUHIIMII ACHCTBUSYCTAHOBKH JUIS Pa3BEICHUS YUCTOM KYJIBTYpPhI JIPOXKIKEIA,
MpUCIIOCOOICHNUS ISl BBEACHUS U cOOpa IPOKKEH,

CHCTEMY HENPEPBIBHOTO JO3UPOBAHUS JPOACKEH U adpalyu cycia.

25 [IpaBuia 6e3onmacHOro 0OCITy)KUBaHUSI 000PYAOBaHUS IS TIIABHOT'O OPOXKEHUS U TOOpa)KMBAHUS ITHBA.
XapakTepHbIe HEIOJIa K1 B paboTe 000PYIOBAaHUS U CIOCOOB! UX YCTPAHEHUS.

26 | TexHosoruyeckas cxema ocBeTiIEHUs nuBa. HazHaueHue, yCTpOWCTBO, IPHHLIUIT JEHCTBUS
CerapaTopoB JUIsl IPEIBAPUTEIFHOTO OCBETJICHHS TTHBA.

27 | O6opynoBauus [yist OCHOBHOTO (unbTpoBanus. Kiaccupukarms GUIbTPyOIUX MATEPUATIOB [0 TOHKOCTH
¢mnpTpoBanus.[IpaBria 6e30macHOTO 00CTYKUBaHUS 00OPYAOBAHUS Il OCBETIICHUS U (DMIIBTPOBAHHS
nuBa. XapaKTepHbBIC HEMOIa KU B paboTe 000pyI0BaHUsI.

28 | JInaToMUTOBBIH GUILTD, YTPOHCTBO, IPUHIMII ACHCTBUS.

29 | TIpaBuia 6€30MaCHOrO OOCIYKMBAHHUsI 000PYIOBAHUSA JJIs OCBETIIEHUs ¥ (PUILTPOBAHMS TMBA. XapaKkTepHbIe
HEToJIa/IKu B paboTe 000py10BaHHS

30 | Hasmauenue, yCTPOMCTBO, IPUHIIAIT ACHCTBHS IUIACTHHYATOTO TEMIOOOMEHHHUKA.

31 | Hasuayenue, yCTPOMCTBO, MIPHHIKIT ACHCTBHS OYTHIIKOMOEYHBIX MAILKH.

32 | AnmaparypHO-TEXHONOTHYECKAst CXEMA PO3IIKMBA MUBA B Oy THUIKM.

33 | dacoBouHbIE U YKYMOPOUHBIE MAIIHHEL,

34 | HazHaueHnwue, ycTpOWCTBO, IPUHINN AEHCTBUAANNAPATOB po3nuBa B [IDT-OyThuiku. 000pyi0BaHUS A
nzrorosneHus [13T-0yTeIIOK.

35 | Ha3znauenwue, ycTpoHCTBO, MPUHINT JEHCTBUATOHHEIBHBIX ACTEPU3aTOPOB ,

STHKETHPOBOYHBIX MAIIHH.

36 | TexHOMOTMYECKHE CXEMBI PO3JMBA B KErd, OOYOHKH M OONbIINE KeCTaHble Oanku. Hasnauenue, ycrpoii-
CTBO, IPUHIUI JEHCTBHS aBTOMATOB /ISl MOWKHU M HAIlOJHEHUS KETOB.

37 | VHCneKuMOHHbIE YCTPOHCTBA M MAIIMHBI.
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38 KoHCTpyKTHBHBIE OCOOEHHOCTH TPAHCHIOPTEPOB YISl TOTOBOM MPOIYKIHH, O0YCIOBJICHHBIE BHJIOM yIaKOB-
KH.

39 HepCHeKTI/IBHLIe HampaBJICHUA Pa3BUTHUA U TCXHUYCCKOT'O IEPEBOOPYIKCHUA ITUBOBAPECHHOT'0 U 0e3aIKOr0JTb-
HOT'0 MPOU3BOACTBA

Kputepun ouenku:

OIIEHKA «OTJIMYHO» BBICTABIIAETCS CTYACHTY, €CJIM PAaBUIIBLHBIE OTBETHI COCTABIIOT - 90-100%
OIICHKA «XOPOIIO», €CIIU MPAaBUIIbHBIE OTBETHI COCTaBIAIOT -80-89%);

OIIEHKA «YJOBJIETBOPUTEIHHOY, €CITH MPABHIBHBIE OTBETHI COCTABISIOT - 70-79%

OLICHKA «HEY/IOBJIETBOPUTEIILHOY, €CIIU MIPABUIIbHbBIC OTBETHI COCTABISIIOT MeHee 70%

IIPUMEPHBIE BOIIPOCHI JLUIA 3AYETA

1.AnmaparypHO-TEXHOJIIOTHUECKas CXEMa PO3JIMBa MUBA B OYTHIIKH.
2.AnmaparypHO-TEeXHOJIOTHYECKas CXeMa pO3JIMBa MMBA B OaHKH.

3. Ha3znauenue, yCTpOCTBO, MPUHIIMI ACHCTBUS OYTHIIKOMOEYHBIX MAIIWH.

4. HazHaueHue, yCTpONCTBO, IPUHIINI JEHCTBHSA PO3IUBHO-YKYTIOPOYHBIX MAIlIMH.

5. Haznauenue, ycTpoiCcTBO, MPUHLMI ASHCTBUS MAIlIMH Ui JacOBaHUs THBA.

6. Haznauenwue, ycTpoCTBO, IPUHITUI ICHCTBUS TOHHEIBHBIX MTACTEPU3ATOPOB.

7. Haznauenue, yCTpONUCTBO, IPUHIIUI IEUCTBUS STUKETUPOBOUYHBIX MAIITHH.

8. Haznauenue, ycTpoiicTBO, NPUHLIMT ASHCTBUS annapaToB po3nuBa B [I9T-OyTeuiku.

9. Haznavenue, ycTpoicTBO, IPUHLIUI JIeiicTBUSI 000pynoBanus i uarotosienus [19T-0yTiIok.
10.Ha3nadeHnue, ycTpoOMCTBO, IPHHIIMIT IEHCTBUS aBTOMATOB JIJI1 MOWKH M HATIOJTHEHIS KETOB.

11.KoHCTpYKTHBHBIE OCOOEHHOCTH TPAHCIIOPTEPOB ISt TOTOBOM MPOIYKIMH, 00YCIOBIEHHBIE BUIOM
YIIaKOBKH.

12.IlepcrieKTHBHBIC HAPABICHHUS Pa3BUTHS U TEXHUIECKOTO TIEPEBOOPYKEHHSI TMBOBAPEHHOTO 1 Oe3all-
KOT'OJIbHOT'O IPOM3BOJICTBA

Kputepuu onenkm:

OIIEHKA «OTJIMYHO» BBICTABIIAETCS CTYACHTY, €CJIM IPAaBUIIBLHBIE OTBETHI COCTABIIOT - 90-100%
OLIEHKA «XOPOILIO», ECIIU MPaBUIbHbBIE OTBETHI COCTABIAIOT -80-89%);

OIIEHKA «YJOBJIETBOPUTEIHHOY, €CITH MPABHIBHBIE OTBETHI COCTABISIOT - 70-79%

OLIEHKA «HEYOBJIETBOPUTEIILHOY, €CITU MPABUIIbHBIE OTBETHI COCTABISIIOT MeHee 70%

INPAKTHYECKHUE 3AHATUSA / JABOPATOPHBIE PABOTbBI
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IpakTnyeckoe 3ansitue CocTaBjeHue MAIIMHHO-ANNAPATYPHON CXeMbl MIPOU3-
BOJICTBA COJIOIA.
CTyleHT T0JIKeH:

yMeETh:

- COCTaBJIATH MAIIMHHO-ANIAPaTYPHYIO CXeMY IPOHU3BOJICTBA COJIOAA,
3HATh:

- COCTaB M MPHUHLMUII ICHCTBUS 000PY0BaHHUS IPOU3BOJICTBA COI0A

Xox pabdoThI:

1.O3HaKOMbBTECH C TEOPETUUECKUMU MOJIOKEHUSIMH.
2.BBINOTHUTE 3aJaHUE MPETOIaBaTENs.
3.CocTaBbTe OTUET B COOTBETCTBUH C 3aJaHUCM.
ean:

- 3aKpenuTh NIPOMACHHBIA MaTepual;

- YCHEITHOE UCTIOIh30BaHNE IPUOOPETEHHBIX YMEHUH B pEaIbHOM KU3HU.

TeopeTrueckast 4acTh.

ITpuroToBseHHe COO/A - CAOKHBIA KOMITJIEKC MPOTIEAYP, KOTOPBIN BKITIOYACT:
- OYHCTKY,

- COPTHPOBKY,

- 3aMavMBaHue,

- paiieHue,

- 00pabOTKy CBEXEMPOPOCLIETO CONO/A.

TexHoJOrn4ecKas cxema JaJsi NMPoOU3BOACTBA COJIOA
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Puc. 1. TexHONnornuyeckas cxema 1A IPpOU3BOACTBA COJIOJA.

B cooTBeTcTBHM ¢ TUTIOBOW TEXHOJIOTHUECKON CXEMOHl, SS[UMEHb KaK HCXOJIHOE ChIPhE IO~
cTynaet B OyHKepHI 1, pacmpenenuTeny NOoToKa 2 HapaBJsaIOT SYMEHb B OyHKep 3, maiee marte-
pHall MmojaeTcsi B BECOM3MEpHUTENb 4 U3 HEro s'UMEHb MOJIaeTCsl Ha MEPBUYHYIO OYHCTKY B BO3-
JYITHO-CUTOBOM CemapaTop 5, OUMIEHHBI MaTepual B3BEIIMBAIOT HA BecouzMepurtelne 6 u mo-
JAIOT B CWJIOC 7, AJIsl MPOBETPUBAHUSA STUMEHb MojaeTcst B OyHkep 1, manee sYMeHb MOJIaeTCsl Ha
BTOPHYHYIO OYMCTKY B BO3YLIHO-CUTOBOH cemaparop 8, oTaeneHHe (heppOMarHUTHBIX MPUME-
ceil mpoucxoaut B (heppoMarHUTHOM cemapaTope 9, mocie MarHUTHOM OYMCTKH MPOUCXOIUT
oT0op oBciora u Kykouisi B Tpuepax 10-11, ganee B BO3IyIIHO-CUTOBOM cemapaTope 12 mpoucxo-
TUT pas3fielieHue 3epHa Mo KjaccaM (copTaMm) B HEM MPOUCXOIUT pa3felieHUue 3epHa Mo KPYIHO-
CTH, TIEPBBIA U BTOPOH COPT SYMEHS MOJAIOT B OyHKEpHI 13 OTXO/BI OTHPABISIOT HA MPUTOTOB-
JIeHHE KOpMa CKOTY, pacIpeleiuTeNsb MoToka 14 u murtaTtens 15 moJaroT O4MINEHHBIA sTUMEHb
JUISL 3aMavyuBaHMs, IPEIBAPUTEIBHO SYMEHb OTMBIBAIOT OT TPSI3U U 00pabaThIBAIOT E€3UH(UIH-
PYIOIIMMHU MaTepuajiaMH B 3aMOYHOM 4aHe 16 B KOTOpBI MojaeTcs BO3IyX W BoJa U Tpsi3b U
MEJIKUE YaCTHUIlbl BCILIBIBAIOT U YAAJISAIOTCS BMECTE C BOJIOM, Jlajiee pacTBOp MEPEKauyMBAETCs B
3aMOYHBIN 4aH 17 B HEM BJIaXXHOCTh 3€pHA IOJDKHA nocturath 41-42% panee pacTBop nepeka-
YUBAETCSl B COJIOZOPACTUTENBHBIN annapar 18 mpopamyBaHue NPOXOAUT B TEUEHUU 6-8 CYTOK
IIPU ATOM 3€PHO MPOAYBAETCS BO3IYXOM, a BIAKHOCTh MojaepuBaeTcs 96-98% mpu temnepa-
type 12° C, mpu He06X0AUMOCTH 3epHO OpomaeTcs Boaoi ¢ Temneparypoii 12° C, temmeparypa
3epHa n0JkHA OBITh OoT 14 10 18° C, mocne vero mpopocuiee 3epHO MmogaeTcs nurarenaeM 19 B
anmapar noassumMBanus 20 jajgee 3epHO MPOXOAMT Mpouecc cymku npu temneparype 85° C B
BEepTUKAJIbHOU cymuike 21 B TeueHuu 24-36 4acoB, CyXOH COJIOJ TIOJIA€TCS B POCTKOOTOOHHYIO
MaluHy 22, 1anee pocTKU MOCTynaroT B OyHKep 23, a cyxo# conoxa B OyHKep 24, mocie 3Toro
COJIOJI MOCTYMAET B MOJUPOBAIBHYIO MAIIMHY 25 U Ha CKJIaJ TOTOBOM MPOIYKIUH, 26-0TKapoy-
HBII OapabaH U1 MOATOTOBKH CBHIPhsI K IPOU3BOICTBY Kapamenu.

IIpakTHyeckas 4acThb.

3amaHue 1S CTY/IGHTOB: M3YYUTh YCTPOWCTBA U TIPUHIIHII IEHCTBHSI HMCIIOIB30BAaHHOTO 000PY/I0-
BaHUS B TEXHOJOTHYECKOM CXeMe MPOU3BOJICTBA conofa. Kaxaplit CTyIeHT TOJKEH MPUAYMAaTh 5 BOIMPO-
COB IO MallIMHHO-AIIAapaTypHOU cXeMe MPOU3BOJCTBA COJIOAA.
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3anumwuTe Ha3BaHUE PaOOTHI U €€ MEITb.

HpaKTI/I‘lGCKOC 3ansitue Pacuer u noadop 060py10BaHuUs 115 IPOU3BOACTBA COJIO-
aa.

Henn:

- 3aKperuTh MPOHUICHHBIN MaTepHal;

- YCHENIHOE UCTIOIh30BaHHE IPUOOPETCHHBIX YMEHUH B PEAIbHOM KU3HU.
CTyaeHT 10JIKeH:

yMeTh:

- IPOU3BOJIUTE U pacyeT 000pyAOBaHUS TSI IIPOU3BOCTBA COJIO/A,
3HATh:

- MCTObI pacucTa 060py,HOBaHI/IH AJI IpOU3BOACTBA COJIOAA.

Xon padorsr:

1.03HaKOMBTECH C TEOPETHYECKUMH MOJIOKECHUSIMH.
2.BeinonHNUTE 3a/JaHKE TIPETIOIaBaTes.
3.CocTaBbTe OTYET B COOTBETCTBUH C 33/IaHHEM.

Pacyer u moa0op TeXHOIOTHYECKOTO 000PYIOBaHHUS .

Br16op Bapounoro arperata. BapodHbIii arperatr moaoupaeTcs 1Mo KOJIMIeCTBY 36pHOIPOIYK-
TOB, TIepepabaThIBaeMbIX B CyTKH B HanOosee HanpsoKeHHBIH Mecsi: Qcyt = ) Mr*a/ nmec,

rae -ZMF — KOJIMYECTBO BCEX 3CPHOIPOAYKTOB, HCpCpa6aTI:IBaCMLIX B Troju,

a- JI0JIA BBIITyCcKa MUBa HanboJiee HANpPSDKEHHBIM Mecs padoThl N MeC — YHCIIO JTHEH paldoThl B
mecsr Qcyt = 2313 *0,1/28,5 =8,11 1 [lepepaboTky 1,5 T B CyTKH MOXeT 00€CIIeUnTh IIeCTHAIIAPATHBIH
OTEYECTBEHHBIN KJIACCUUECKU BapOUHBII arperaT ¢ €TMHOBPEMEHHOI 3achInbio 1,5 T . YTouHeHHas enu-
HOBpEMeHHas 3achIb cocTaBut: Qex = Qcyt/Z ,

rae -QCYT — CYTOYHOC KOJIMYCCTBO 3CPHOIIPOAYKTOB, T,

Z — obopaurBaeMOCTh Bapo4HOTO arperara. Qem = 8,11/54=1,5 1. Oo6opynoBanue Jist
mnexa OpokeHHss W MoOpakuBaHUSA. BMECTHMOCTh ammapara Uil TIIaBHOTO OpOKEHHS IMOAOHMPAETCsS 10
00BbEMY XOJIOHOTO CyClia C OTHON BapKu ¢ yueToM KoddduuuenTa 3anonnerus 0,9.

1,805 kr — 1,054 man 1500 kr - X man. g nua Cenuy: Xc= 1500%1,06/1,805 = 880,88 man =
8,80 M3. [ns muBa JIeBoBckoro: Xa = 1500%1,067/1,9955 = 802,054 man = 8,02 M3 .

Juis muBa Maproeckoro: Xmap = 1500%1,067/2,46 = 650,6 nan = 6,5 M3 BMecTuMoCTh anmapara
s nua Cenuy: Vope = 8,80/0,9 = 9,78 m3. [{ns nusa JIsBoBckoro: Vop.1.= 8,02/0,9 = 8,91 m3. s
nuBa MapTtoBckoro: Vop.map = 6,5/0,9 = 7,22 m3 Ilpunumaem Opoauibaeblii annapat b-604 BMectumo-
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cteio 10 M3. Yncro anmapaToB IpH YCIOBUY HAMPsHKEHHOHM padoTsl 3aBoja: Nop = VX.C.R*0,1/Vop*K1
*Z1,

VX.c.r. — roJIoBOM 00BbEM XOJIOJTHOTO Cyciia JAHHOTO COPTa MUBa, M3;
V6p — BMECTUMOCTh BRIOPAaHHOTO CTaHAAPTHOTO ammapara, M3 ;
K1 — koadpumment 3anomHeHus anmapara riapHoro opoxenus, 0,9;

Z1 — obopaynBacMOCTh ammapara TJIABHOTO OpPOKEHHUS B MECSI] IS JaHHOTO copTa muBa. s
muBa Cenuy: NOp.c = 7588,80*%0,1/10%0,9*3,8= 22,18 Jns mnmBa MaproBckoro: NOp.1 =
3841,2*%0,1/10*0,9*3,352 = 12,73 Insa nuBa MaproBckoro: Nop.map = 1280,4*0,1/10*0,9*2,143 = 6,64.
Bcero anmapaToB ¢ yueToM ABYX 3amacHeIx: 22,18+12,7+6,64+ 2=43,55. [lpunumaem 44 anmnapara.

BmectuMocTs anmapata qoOpakuBaHHs JOKHA OBITH KpaTHa 00bEMy MOJIOJIOTO TIMBA U3 OJTHOTO
OpOIMIBHOTO armnapara ¢ yueToM koddduurenta 3anonaesns0,98.

1,805 — 1,03 1500 - X X =1500*1,03/1,805 = 855,95 nan = 8,55 m3. BMecTuUMOCTb amnmapara asis
JToOpakMBaHUS ¢ YIETOM TOTO, UTO OH OyZEeT BMEIaTh MOJIOIOE ITMBO M3 JIBYX alllapaToB IIIaBHOTO Opo-
JKeHUsI, cocTaBuT: V00p = 8,55%2/0,98 = 17,44 M3. [Ipuaumaem anmapat BMectuMocThio 20 M3 . Yucio
anmapaToB A moOpakuBanus: ngoop. = VM..rx0,1 / Vaoop.xK2xZ2 , VM.mLr. — rogoBoii 06bemMm Mo-
JIOJIOTO TIMBA IAaHHOTO COpTa IHBA,

V1006p. — BMECTUMOCTh BEIOPaHHOTO ammapara, M3 ;
K2 - xoadunment 3anonHenus anmnapara, 0,98;

72 — 060paurBaeMOCTh aIapaToB JOOPAKUBAHUS B MECSIT U1 TaHHOTO copTa muBa. s Cendy
nuBa : naoOp.k. =7416%0,1/20x0,98x1,363 = 27,76 = 28 Jlna JIkBoBckOoro mnwBa: nmo0Op.a. =
3754,8%0,1/20%0,98x0,697 = 27,48 =~ 28

IIpakTHyeckas 4acThb.

3amaHue Ui CTYACHTOB: pacCUyUTaTh 00OPY/IOBaHUE NI MMPOU3BOACTBA COJOJa MPOU3BOAUTEIb-
HOCTBIO 2 T, 2,5, 5T B CyTKH.

3anumwuTe Ha3BaHUE PaOOTHI U €€ MEITb.

IpakTuyeckoe 3anaTHe CocCTaBjeHNE MAIIMHHO-ANNAPATYPHOH CXeMbl IPOU3-
BOJICTBA NIUBHOIO CYCJIA.

eas:
- 3aKpeNuTh IPOMJCHHBIA MaTepHuall;

- YCIIEIIHOE UCTIONIb30BaHNE MMPHOOPETEHHBIX YMEHHI B peallbHOM JKU3HH.

CTyleHT J0JIKeH:

yMeThb:
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- COCTaBJIATh MAaIMHHO-AIIIAPaTYPHOU CXEMBI IPOU3BOACTBA IMBHOTO CYCIa,
3HATD:

- 000pyIOBaHNE M TIPUHIIMIT ACHCTBHS MAIIUHHO-ANNAPATypPHON CXEMbI MPOU3BOJCTBA MUBHOTO
cycrna.

Xox paboThI:

1.0O3HaKOMbTECH C TEOPETUUECKUMHU MOJIOKEHUSMHU.

2.BbINOTHUTE 3ajaHUE MPETo1aBaTesl.

3.CocraBbTe OTYET B COOTBETCTBUU C 3aJaHHUEM.

TeopeTuyeckas 4acTh.

K O60py,Z[OBaHI/IIO AJI1 TIPUTOTOBJICHUA MMBHOI'O CyCJIa OTHOCATCH 3aTOPHBIC, (I)I/IJ'ILTpaLII/IOHHI)IC,
CyCIIOBapOYHBIC ammapaThl ¥ BCIIOMOTATEILHOE O0OpPYIOBAHHME,KOTOPHIE BMECTE MPEICTABIIIOT COOOM
BapOYHELIC aI‘peI‘aTBI.HeJ'H:IO 3aMauUBaHUA SABJIACTCSA YBCIIMUCHUCBIAXKHOCTU AYMCHS O BJIAXKHOCTHU 42-
48%. Ilporecc IpOUCXOIUT B MOCYHOM arapaTe.c IPOIeUIePHON MEIIAIKOW B IIEHTPAIbHON Tpybe.3a-
TUPpaHUC. HCHL 3aTUPAHUA — SKCTPArupoOBaAHUC PACTBOPHUMBIX BCHICCTB COJIOAA U HECOJIOKCHOTO ChIPbI
U TIpeBpaIlleHNE MO/ AeUCTBHUEM (PEPMEHTOB HEPACTBOPUMBIX BEIIECTB B PACTBOPHUMEIE C MTOCIEAYIOIIIM
nepeBOaAOM UX B paCTBOP. Bemecma, nepeumeanme B paCTBOp, Ha3bIBAXOT SKCMPAKNOM.

3aTupaHue BKIIOYAET TPU CTAIUH: CMEUIMBAHWE M3MEIBUYCHHBIX 3€PHONMPOAYKTOB C BOAOW, Ha-
rpeBaHWe W BBIIEPKUBAHHUE MMOTyUYeHHOW CMECH TP 33/IaHHOM TeMIIepaTypHOM pexkume. .JlaHHbI mpo-
1[eCC IPOUCXOANT B 3aMOYHOM armapare.

@unsTpoBanue 3aropa. OcaxapeHHBIH 3aTOp NMPEJCTaBISAET COOOH CYCIEH3HIO, COCTOSIIYIO M3
IByx (a3: xxuakoil (MMBHOE Cycio) W TBepHou (muBHas npobOwHa). Llenb QumpTpoBaHUs — OTIENEeHUE
IMBHOTO Cyclla OT ApoOuHbl. DuibTpoBaHME 3aTOpa MOAPA3JEIAECTCS HAa [BE CTaJuH: COOCTBEHHO
¢buIbTpOBaHUE IIEPBOrO (OCHOBHOTO) CyCJIa BBIIIEIIAUNBAHUE — BBHIMBIBAHHE IKCTPAKTA, 33ePKHBAEMO-
ro apobuHoii. Cyciio ¥ IpOMBIBHEIE BOJBI JOJDKHBI OBITH MPO3pauyHbIMKU BO H30€KaHHE 3aTPYAHECHUS T10-
CIIeTYIOIINX TEXHOJOTHYECKHUX OIepaliii ¥ yXyALICHHs KauecTBa MUBaA.

Kunsiuenne cycna ¢ xmeneM. OTQuibTpoBaHHOE CYCIIO U TIPOMBIBHBIC BOJIBI COOMPAIOT B CYCIIO-
BapOYHOM aIlliapaTe U KUIATAT ¢ XMeneM. Llems KunsdeHuss — CTepuin3anus Cycia, CTaOmIn3anus u
apoMaTu3allys ero CoCTaBa rOpPbKUMU BellecTBaMu xMmens. [IpeBpalienus npu KUIMSTYEeHUH Cyclia ¢ XMe-
neM. [[poGrienHble 3epHOIPOMYKTHI BCETIa COACPIKAT HEKOTOPOE KOJIMYECTBO MHKPOOPTaHU3MOB. llpm
KHUCIJION peaKIUU Cpebl Cycia CTepUIN3alus JOCTUraeTcs yxxe yepe3 15 mun kunsdaenus. [Ipu kunsiye-
HUW XMEJS B CYCIIO MEPEXOANT 3HAYUTEIbHAS YacTh €r0 YIJICBOJIOB, OCIKOBBIX, TOPHKUX, TyOMIIBHBIX,
apOMATUYECKUX U MUHEPAIBHBIX BEIIECTB. ApOMaTU3aIlys Cyciia IPOUCXOJUT B PE3yNIbTaTe PACTBOPEHUS
B HEM CHEIUPUICCKAX COCTABHBIX YACTEH XMEJS U MPOAYKTOB PEaKIMHM MeIaHOMANHOOOpazoBanus. C
MIOBBIIIICHHEM TEMIIEpaTyPhl Cycia MPOUCXOUT JIeHATYypalus OSITKOB, KOTOpasi BHEIITHE XapaKTePH3yeTCs
MosiBJICHHEM MyTH. KumsraeHne cyciia ¢ XMeJIeM COMPOBOXKAACTCS CHIKEHUEM €T0 BSI3KOCTH U ITOBHIIIIC-
HUEM I[BETHOCTH B PE3YJIbTATE PEaKIUU MellaHOMIUHOOOpa3oBaHus, kapamenusanuun CaxapoB, OKHUCIIe-
HUS TTOJTN(PEHOTHHBIX BEIIECTB M PACTBOPCHIS KPACSIIIUX BEIIECCTB XMETIS.

OTtnenenne cycna oT XMeleBoi ApoOuHbL. [locne okoHYaHWS KHATITYSHUS OXMEIIEHHOE CYCIIO TT0-
CTyMaeT B XMEJICOTACIUTENh. XMeNeBas ApoOUHa 3aJep>KUBACTCA Ha CUTE, CYCIIO MIPOXOAUT CKBO3b HETO
Y TEeHTPOOEKHBIM HACOCOM TI€PEKavYNBaETCs B COOPHHK /IS OXJIXKIACHUS W OCBETIICHHS. 3aTeM XMelle-
BYIO JIPOOHMHY IPOMBIBAIOT TOPSIUEH BOJOMW JUIsl JOMOJHUTEIHLHOTO BBINIEIIAYMBAN Ul SKCTPAKTHBHBIX Be-
mecTB xmelsl. [[poMBIBHBIE BOJIBI MPUCOEAMHAIOTCS K CYCITy B CyCJIOBAPOYHOM ammapare.
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OxnaxkieHne u ocBeTiieHne cycia. Llens oxmakAeHns 1 OCBETIICHHS Cyclla— MOHMKEHHE TeMIIe-
patypsl 10 6...16 °C (B 3aBUCHMOCTHOT Croco0a OpOXeHHsI), HACBIIICHHE €r0 KHUCIOPOAOM BO3IyXa U
OCaXK/ICHUE B3BEIICHHBIX YACTHII.

[IpeBparieHust npyu OXNaXKIECHUU U OCBETICHUU Cyclla. B oxaxaaeMoM Ccycie OCTaroTCs CKOoary-
JUPOBaHHBIE OENKH, KOTOPbIE HaXOAATCS B COCTOSHWUHM TOHKUX B3Becei (cycmensuit). [Ipu moHmkeHuu
TEMIIEPaTypbl OHU OCAKIAIOTCS.

B TeueHue Bcero mporecca OXJaXICHHS CYCJIO MOTJIOIIAET KHCIOPOJ BO3IyXa, KOTOPBIH MpH
temriepatype Boime 40 "C pacxomyeTcss Ha OKHCICHHE OPTaHMYECKHX BEIIECTB CYClia, YTO MPUBOIUT K
MOTEMHEHHIO Cyclia, CHIKCHUIO XMEJIEBOT0 apOMaTa U XMEJIEBOU TOpeYH.

Oxnam;[e}me CycCJjia COITPOBOXKAACTCA UCITAPCHUEM HEKOTOPOT'O KOJIMYCCTBA BOAbI, YTO NPUBOAUT
K YMCHBUICHUIO €T'0 00beMa U IOBBIIIEHUIO KOHLCHTpAaIuu.

IIpakTHyeckas 4acThb.

3amaHue Ui CTYAICHTOB: U3YYHUTh YCTPOMCTBA M MPUHIUT PabOTHl 000PYAOBaHUS IS MAITHHHO
—anmnaparypHoOi CXeMbl IPOU3BOJICTBA MUBHOTO cycia. [IpuaymaTs KaxxJIoMy CTYyAE€HTY IO 5 BOIIPOCOB 1O
000pyIOBaHUIO MAlIMHHO-AIAPATYPHOH CXeMe IPOU3BOJICTBA TUBHOIO CyCJIa.

3anuimTe Ha3BaHUE PabOTHI U €€ LEb.

HpakTnyeckoe 3ansiTue 3aTOPHLIA QUIbTP-NPECcC HOBOW KOHCTPYKIMH.

CTyaeHT J0JIKeH:

YMeETh:

-UCIIOJIB30BATh 3aTOPHBIN (QUIBTP-TIPECC,
3HATh:

- 000pyAOBaHKE W MIPUHITAI ICHCTBUI3ATOPHOTO DHIBTP-TIpecca.

Xon paboTsr:

1.03HaKOMBTECH C TEOPETUUECKUMH MOJIOKEHUSIMHU.
2.BrpinonHuTe 3ajaHUE IPENOJABATENS.
3.CocTaBbTe OTYET B COOTBETCTBHH C 3aJaHHCM.

Heas:
- 3aKpeINuTh NIPOMJCHHBIA MaTepual;
- YCHENIHOE UCTIOIh30BaHNE IPUOOPETEHHBIX YMEHUI B pEaIbHOM KU3HU.

TeopeTnyeckas 4acThb.
Qunvmposanue 3amopa 0d6ecrieynBaeT OTAENCHHEe BOJHOTO pacTBOpa SKCTPAKTHUBHBIX BEIECTB
(cycma) ot He pacTBOpEeHHOW YacTh (IpoOMHEI). [IJIsi IPON3BOICTBA MMBA UCITOJIB3YIOT TOJIBKO CYCJI0, KO-
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TOpOE JTOJKHO OBITH OTAENIEHO OT IPOOMHBI BO3MOXKHO TiiareibHee. [1epBrIil aTam B mporiecce ¢uibmpo-
6anus 3amopa - coopa NepBOro cycia, BTOPOW - BBILIETauYUBaHKUE APOOMHBI IIyTEM BBIMBIBaHHUS 3a]ep-
JKaHHBIX B HeH AKCTPaKTUBHBIX BemecTB. lIpu GumpTpannu samopa npobuna 6epet Ha ceOs posib BCIO-
MorareibHOro ¢GuiIbTpyromero marepuana. [Ipoxonsmee yepe3 ApoOMHY CYCIIO HA3bIBAIOT NEPEbIM CY-
ciom. Korga mepBoe cycino cobpano, B ApoOuHe emé octaercs sxcmpaxm. YToObl MHBOBapEHHOE TPE/I-
MpUSATHE MOTIIO paboTaTh 0oJiee SKOHOMUYHO, LIEIECO00Pa3HO STOT IKCTPAKT U3BJIEUb, IOITOMY APOOHHY
rocJie CTeKaHWs TIEpBOT0 Cycia MPOMBIBatOT. llomydaeMbrii U3 ApOOWHBI SKCTPAKT BHIMBIBAIOT TOpsUeit
BoJIOH. [Ipoyecc gunvmposanus BenyT npu Temmneparype 10 80 °C. I[IpoMbIBKY ApOOHHBI IPOBOIAT J0-
TeX TOp MOKa B CYCIIOBApOYHOM KOTJIE HE MOJMYYUTCS KellaeMasl KOHIEHTpaIu cycia. Quibmposanue
3amopa OOBIYHO TPOBOAAT C  TOMOIIBIO QUILIMPAYUOHHBIX — YAHOE WIIH 3aMOPHbIX  (PUlbmp-npec-
co8 (mariw-purompog). OUNBTPAITMOHHBIA 4YaH - Hawmboyee cTapelii W Hamboyiee pacrpoCTpaHCHHBIN
(UIBTPOBANBHEIN anmnapaT, UCHONIb3YEMbIil PH MPUTOTOBICHUH MUBHOTO cycna. HecMoTps Ha momyJisip-
HOCTb M OOJBIIYI0 PacIpOCTPAHEHHOCTb Yy (MIBTPOYaHA €CTh IOCTOMHBIA KOHKYPEHT - 3amOpHblil
@unvmp-npecc (matiui-gpuromp), 60iee mpocToe U HagexkHOE obopynoBanue. B ¢uromp-npeccax noctu-
raercs Jydllee U3BJIeUYEeHUE DKCTpaKTa M3 APOOWHBI. OUIBTP-MPECChl UMEIOT MPEUMYIIECTBA TePe/T
(WIBTPAIOHHBIM amnmapaToM: B COYETaHUH C XOPOUICH APOOHIIKON Mosy4yaroT 0oJjiee BHICOKUH BBIXOA
akcTpakta (mo 1 %), ocHOBHOE Cycnio (GUIBTPYyeTCsS MpUMEpHO Ha | 9, MEHBIE PacXoayeTcs BOMIBI Ha
npoMbIBaHue JpoOUHEL. B mocnenHee BpeMs MOSABUIMCH 3aTOPHBIE (DUIIBTPHI HOBOTO TIOKOJICHUS (Maiii-
(UABTPHI).

Yempoiicmeo ¢unompa 2001. Takoit GUIbTp COCTOUT M3 MEMOpPAHHO-KaMEPHBIX MOAYJIEH M
peIICTYAThIX (I)I/IJ'II)TPYIOHH/IX IIJIUT , U3rOTOBJICHHBIX U3 MPOIMNJICHA U PACIIOJIOKCHHBIX ITOOYCPCIAHO APYT
3a Ipyrom.

MemOpaHHOKaMEpHBIE MOAYJIM COCTOST M3 OJHON PUQUICHOM TUIMTHI TONIUHON 10 MM, 1mO-
KpPBITOH ¢ 00EUX CTOPOH DJIACTUYHON IUTACTMACcCOBOM MeMOpaHOW, KOTopas 3akaTa B paMax TOJIITHHOM
o 40 mm. [Tnuta Yepes mTyHEp COCMUHSACTCS TMOKUM IIIAHTOM C TPYOOIIPOBOJIOM CIKATOro BO3ayxa. B
3a/laHHOE BPEMs Yepe3 HEero B MPOCTPAHCTBO MEXKAY IUIMTOW W IUIACTMACCOBBIMH MeMOpaHaMH TIOCTY-
maet ckaTblil Bo3ayX. [lockobky MeMOpaHbl 21aCTHYHBIE, TO OHU PACTSTUBAIOTCS U CKMMAIOT CIION APO-
OWHBI, HAXOIIUICSA MO 00e cTOpOoHBI MeMOpaHbl. llo Apyryro cTOpoHy cioil ApOoOWHBI OTpaHHYEH
(GUIBTPYIOWIEH IMTON, COCTOSIIEH U3 pelIeTYaTol MPOMUICHOBOH OCHOBHI (TonmmHa 40 MM), TIOKpBI-
TOH ¢ 00euX CTOPOH (MIBTPOBATBLHON cal()eTKOH , yepe3 KOTOPYIo (UIBTPYIOTCS TIEPBOE CYCIIO U MPO-
MbIBHasi Boza. [locne 3akpwiTHs GuibTpa (MOAYIN U IJIMTHL QUIBTPA CKUMAIOTCS OT MEXaHUYECKOTO
MpUBOJa, W (QUIBTP MPUBOAWUTCA B pabouee COCTOSHHE) MEXAY MeMOpaHHO-KaMEpHBIM MOIYJIEM U
¢upTpyomel MTol 00pa3yeTcst repMeTHUecKas kamepa mupuHoi 40 MM, Kyaa noctymnaer 3arop. B
HIKHEW JacTH (UIBTpa Yepe3 BCe MOAYININ W IUTUTHI MTPOXOAT JIBa KaHANA: U OAadu 3aTopa (IPOMBI-
BalOIICH BOJBI) M OTBOJA Cycia (MIPOMBIBHOM BOJIBI), P 3alOJHEHHH Kamep (QHIbTpa 3aTOPOM 4depes
BEpPXHHUH KaHAII BEITECHSETCS BO3IYyX.

B coOpanHOM Bujie (WIBTP COCTOMT U3 HEMOJABIIKHOW U TIOJBU)KHON TOPIIOBBIX ILTUT, MEXKTY
KOTOPBIMU Ha 0allkax pacIoIOKeHO B MOJBIKHOM COCTOSHUH 10 60 (QUIBTPOBANBHBIX IUIUT W MEM-
OpaHHO-KaMEpHbIC MOJAYJIH. B HEMOABMKHOM TOPIIOBOM IUTUTE MMEIOTCS KaHAIbI JUIS MOJIBOJA 3aTOpa U
OTBOZa cycia (MpOMBIBHBIE BOABI). CKATHIM BO3AYX MOCTYMAeT B MOAYJIM IO THOKMM IIUTaHTaM , Ojaro-
Japsi KOTOPBIM 00eCIeYMBaeTCs X MOJBMKHOCTB MPH BHITPY3Ke IPOOUHBI B OyHKED.

Dunvmposanue. 3aTop MOAAIOT B KaMepbl oA n30bITouHbIM maBiaeHueM 0,015-0,02 MlIla. Ilep-
BOC CYCJIO IIPOXOJUT Yepe3 (GUIBTPYIOUINE CaI(pEeTKH 13 IPOMUICHOBON TKAaHH BHYTPh PEIICTUATHIX TLTUT
1 BBIBOJUTCS B cOOpHUK. B TeueHne mepBrix 10 MUH TaBiIeHHE HECKONBKO MOBBIMIAETCS, a 3aTeM CTalOu-
musupyetcs. [locne nporycka uepe3 GUIALTP BCEro 3aTopa KaMephl 3alONHAIOTCS ApoduHoi. OTaeneHue
IIEpBOTO cycia npoaoinkaercs okoio 20 muH. [locne oTaenenns mepBoro cycia IpoOHHY OTXKUMAIOT dJia-
CTUYHBIMA MEMOpaHaMu MeMOPaHHO-KaMEPHBIX TUIUT. J[j1s 3TOr0 BHYTph MoyJieit oy aaBineHuem 0,05-
0,6 MIla momaercst cKaTBId BO3IYyX, MEMOpPaHBI PACTITUBAIOTCS, CKUMAIOT CIIOM JIPOOHWHBI M TaKUM 00-
pa3oM BBLIABIMBAIOT OCTATKU MepBoro cycna. llpomecc amutcs oxoio 5 MuH. [lpomwiganue opodu-
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not. [locie oTxkaras mepBOro cycia mojady cKaToro Bo3JyXa OTKIFYAIOT M MeMOpaHbI BO3BPAIAIOTCS B
ucxogHoe nonoxxkeHue. I1o Tem ke KaHamam, YTO M 3aTOpP, B KaHAJIbl CHU3Y MOAAIOT NPOMBIBHYIO BOIY
temriepaTypoit 78°C . [liist ynaneHust KHCIOPo/ia BO3yXa €€ PeIBapUTEIbHO Jea’pupyroT. Boma skcrpa-
THpPYeT U3 JPOOMHBI OCTaTKH MEPBOTO CyCla, M MPOMOI BBIBOAWTCA uepe3 GuibTpyromue candeTkd U
peleTyaThie TUIUTHI.

JpoOuHy OTKMMAIOT ellle pa3 NpH U30BITOYHOM fasieHur npumepHo 0,07 Mlla no BnaxnocTn
32%. llpu Tako¥l BIAKHOCTH IPOOMHY YIO0OHO TPaHCIOPTHPOBATH. BIIaKHOCTHP MOXKHO CHIKATh U
Janblle, MoBbImas gaBieHue Ha meMmOpansl 10 0,12 MIla, Ho Toraa npoOrHa CTAHOBHUTCS CIHMILIKOM CY-
XOH, U BOZHHUKAIOT 3aTPyTHCHUS MPH €€ TPAHCIIOPTHPOBAHUH 1O TPYOONPOBOJAM H TIPU BHITPY3KE H3
oynkepa. [Iponecc omxaTust ApoOUHBI JIUTCS 0KOI0 10 MUH.

Buiepyska opobunwvl. JInsg BHITPY3KH APOOWHBI OTKPHIBAIOT (GUIBTP (OTKIIFOYAOT MEXaHU3M
CKaTHsI M Pa3BUralOT MOAYJIU M IUIMTHI) U BBITPYKalOT IpoOWHY B OyHKEp, U3 KOTOPOTO ee MHEeBMAaTu-
YeCKMM TPaHCIIOPTOM BBIBOJST B CHIJIOC Ui XxpaHeHws. [Iporiecc BBITPY3KH JUIHTCS OKojo 10 MuH.
OTkpbIBaHUE M 3aKpblBaHHE (DUIBTPa OCYIIECTBISETCS aBTOMaTHYecKH. Bech LUK (QUILTPOBaHUS H
MPOMBIBaHUS ApoOuHEI mpomoinkaetcss 100- 110 MuH, 9TO JaeT BO3MOXKHOCTH (PMIIBTPOBATH MMPUMEPHO
12 3atopos.

B xoHIIe Heneny, Koraa 3aKaHYUBAKOTCS BAPKH, (QHIBTPOBAIbHbIEC cal(eTKn MPOMBIBAIOT BOJION,
He BbIHUMas UX u3 (unbTpa. s pacTBOpEeHHs OCTABIIMXCS YaCTHUEK IPOOMHBI B TEUECHHE HECKOJIBKUX
4acoB yepe3 (UIBTP MPOKAYMBAIOT CIA0OIIEIOYHON PacTBOP.

[Ipu skcrutyarammu ¢unberpa 2001 or obosouek 3epHa B 3aTOpE, HCIONB3YEMBIX B KayecTBE
(unpTpyromero MaTepuana, MOKHO OTKazarbcs. Coyio pa3MaibIBalOT B OOBIYHOM BaJIKOBOM JPOOHMIIKE
IUIsL CyXOro rpy0oro moMosa Tak, YTOObI I0JIsi MyKH cocTaBisiia mpuMepHo 50%. 3areM 000JI04KH OTHe-
JSIFOT OT MYKH M MU3MENTBYal0T UX Ha MOJIOTKOBOM JipoOuiike. [Ipy 3TOM MOTYyYaroT CYCNO C MOBBIIICHHBIM
BBIXOJZIOM 3KCTPAaKTa, YTO OO0YCIOBJIECHO MEpepadOTKONW TOHKOTO MOMOJa M IIyOOKHM OTXaTueM ApoOu-
HBL

I[IpenmymecTBa 3aTOPHBIX (PUIABLTP-NIPeccoB (MAHII-(PHILTPOB)

CHmxeHue pacxoja 3epHa Ha 15-20%;

CHuxenue pacxoja Bojsl Ha 30-50%;
Ymensmenue Bpems Bapku Ha 20%;

Uzsneuenne 100% caxapos u3 conona;

CHmwxeHHe BIaXHOCTH ApoouHbl Ha 10-15%;
[TnotHOCTE Cycna 1o 18% u Gonee;

Bpems ¢punbrpanuu menee 100 MuHyT;
CoxkpalrieHre BpeMEHH BBIIIEIAaYUBAHUS TPOOHHEI,
CHIKeHre coep KaHusl TyOMTEHBIX BEIIECTB;
Coneprxanue 6emkoBoro ocanka Hrke Ha 30-50%;
ConeprkaHue B3BEIICHHBIX BellecTBa HKe Ha 30-50%;
Octaro4Has BiIaXHOCTH ipobuHa 60-70%;

Cyc10 BBICOKOTO Ka4eCTBA U YUCTOTHI;

CHmxeHue pacxoma xmens Ha 5-15%;
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Bonee Tonkwmii momon comona (1o 80% Mykn);
Bricokasi npou3BOIUTENBHOCTS;

OKOHOMHUSI JIEKTPOIHEPTHH;

OKOHOMHSI TPOU3BOJCTBEHHBIX IUIOIIAIEH;
CHmxeHue Tpyao3aTpar;

Bo3moxHOCTD BapKU CIICHUAJIBHBIX COPTOB ITUBA.

Y IHBOBAapEHHOTO 3aMOPHO20 DUIbmMp-npecca B CUITY CIIEUHANU3AINN €CTh P/ CYIIECTBEHHBIX
OTJIMYHMHA OT OOLICTIPOMBILIICHHBIX urbmp-npeccos. B mepByto odepens cieqyeT OTMETHTh (QUIBTPO-
BaJIbHBIE KaMEpHBIE U MEMOpPaHHBIE TUTUTHI OPUTHHATHFHON KOHCTPYKIIHH.

3amopnuiti unbmp-npecc (Malm-GUIBTP) UMEET MITyIEepa MOJAYH CYCIICH3UH: ICHTPAThHBINA
BEPXHUU U LICHTPAJIbHBIM HIKHUW, IITyLEpa NIOJaYU IIPOMBIBHOM BOJBI, IITYLEP MOJA4M CKATOIO BO3-
Iyxa, MITyIepa OTBOJA Cyciia M IPOMBIBHOW BOJBL. UNCIIO (GUIBTPOBAIBHBIX KaMep MOXKET OBITh OT 5 10
225, MEHsIETCS B 3aBUCHMOCTH OT ITPOU3BOIUTEIBHOCTH (QPHUIIBTpA.

HpaKTI/I'{eCKaﬂ 4acThb.

3ananue Ui CTYJACHTOB: H3YYUTh YCTPOWCTBO M MPHUHIIMII ACHCTBUS 3aTOPHOTO (HIBTP-TIpecca
HOBOM KOHCTPYKIIMH, MPHUIYyMaTh KaKIOMY CTYAEHTY 5 BOIPOCOB IO YCTPOMCTBY W MPUHLUIY JEHCTBUS
3aTOPHOTO (PHIBTP-TIpecca HOBOW KOHCTPYKITHH.

3anumwuTe Ha3BaHUE PaOOTHI U €€ MEITb.

HpaKanecxoe 3ansaTue CocraBiaeHue MaHIHHHO-aHHapaTVDHOﬁ CXEeMbI CUCTEM
3H€[}FOC§€Q€)KCHI/ISI MNP KUTIAYECHHUU IMUBHOTO CyCJia.

CTyaeHT J0JIKeH:
yMeTh:

- COCTaBJIATH MAIIMHHO-ANMAPaTYPHYIO CXEMY CHCTEMBI YHEProcOepeKeHUs TIPH KUTITICHNUH TTHB-
HOTO cyca,

3HATh:

- O6Op}IZIOBaHI/Ie U €ro MPUHIUIL I[Gf/iCTBPISI B COCTaBEC MamHHHO-aHHapaTypHOﬁ CXEMbI CHCTEM
3Hepr006€pe>1<eHI/m IIpU KUTITYCHHUU ITUBHOTO CyCJia

Xon paboTsr:

1.03HaKOMBTECH C TEOPETUUECKUMH MOJIOKEHUSIMHU.
2.BrpinonHuTe 3ajaHUE NIPENOABATENS.
3.CocTaBbTe OTYET B COOTBETCTBHH C 3aJaHHECM.
easn:

= 3aKpCIIUTh HpOﬁI{eHHLIﬁ Martcpual;

- YCIIEIHOE UCTIONIb30BaHNE MPHOOPETEHHBIX YMEHHI B peallbHOM JKU3HH.
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TeopeTuyeckas 4acTb.

OCHOBHBIMH anmapaTamu JJIs IPUTOTOBIIEHHS TMBHOTO Cyciia ABIISIOTCS 3aTOPHBIE, (DMIBTpAIlH-
OHHBIM W CYCJIOBApPOYHBII ammapaThl, KOTOPhIC COCIUHEHBI MEXIy COOOH TPyOOIpPOBOJAAMU B CIIUHYIO
CHUCTEMY, Ha3bIBAEMYIO 8apOUHbIM azpezanom. B cxeme arperata UMEIOTCS HACOCHI I [EPEKauyuBaHUs
3aTOPHOM MacChl, MyTHOTO CycCJia U TOPSYEr0 OXMEJICHHOI'O CYCJIa, 8 TAKIKE XMEJICOT/ICIIUTEb, IIPUOOPHI
JUIs1 KOHTPOJISL U YIIPABIICHUS [IPOLIECCAMHU [TPUTOTOBIICHHUS CYCIIa.

B 3aBucuMocTH OT YHCIIa OCHOBHBIX arrapaToB pas3jnvatOT BAPOYHBIC arperatbl C ABYM,
YCTBIPbMA U HICCTBIO allliapaTaMu.

Puc.1, Yerslpex amnmapaTHbIi BapOYHBII

arperar

Ha pucynke 1 nuzo0pakeHa cxeMa 4eThIpeXxarnapaTHOro BAPOYHOIO arperara, KOTOpbIii COCTOUT
W3JIBYX 3aTOPHBIX anmapaToB 4, GUIbTPaIMOHHOrO anmapara 1, CyclIoBapoYHOTO arnmapara 2, BOJA0N00-
rpeBarens 3 u xMele-oTAenuTens 5. B 0HOM M3 3aTOPHBIX anmapaToB MPOU3BOJAT 3aTHPAHHUE COJIOJA,
HECOJIOKEHOTO 36PHOBOTO ChIPhsI M OCaXapuBaHKE, B IPYTOM -HarpEBaHKUE U KUITTIYCHUE 3aTOPHON MAacChl.
O0a 3aTopHBIX ammnaparta COBEPIICHHO OJMHAKOBBI, YTO IMO3BOJISIET MAaHEBPUPOBATh WX paboTOM. 3aTop-
HBIE amnmapaThl YeThIPEeXanmmapaTHOTO arperara HaxoasaTcs B padore He Oomee 50% BpeMeHH, MOITOMY
JUISL JIBYX PSJIOM YCTAHOBJICHHBIX YETHIPEXAIIapaTHBIX arperaToB U3 YEThIPEX 3aTOPHBIX aIlllapaToB
MOJKHO OCTaBHThH JiBa. B pe3ysibTare MoyydroT OJIMH MIeCTHANTIAPATHBIN arperar ¢ yJBOCHHOW MPOH3BO-
JIUTEILHOCTBIO. 3aTOPHBIC U CYCIOBAPOYHBIN anmapaThl Pa3MeNIalOT Ha OJHON TOPU30HTAILHOM TIJIOIIA -
Ke, a QUIBTPaIMOHHBII amnmapar BbIIIe i 00ecrieueH s CTOKa (UILTPOBAHHOTO Ccyclia B CyCIOBapoy-
HBIN anmapat. Bapounsie arperatbl H3roTaBIUBaIOT MPOU3BOAUTENbHOCTRIO 1; 1,5; 3; 5,5; 8,5; 10 T (cum-
Tasi M0 Macce OJHOBPEMEHHO IrepepadaThIBAGMOro COJIOJa U HECOJOXKEHBIX MaTepuanoB). CMeninBaHue
JIPOOJICHOT'O COJI0JIa U HECOJIOKEHOTO 3€PHOBOTO CHIPbS C BOJOW, HarpEBaHUE U KUIISTYCHUE 3aTOPHOMN
MacChl IPOBOAT B 3aTOPHOM armapare (puc. 42), KOTOPBIN IPeICTaBIseT COO0H MITHHIPHIESCKIH COCY T
12 ¢ nBoiinbiM cepudeckuM gHUIIEM 20, 00pa3yronM pyOaniky, MpeIHa3HAYCHHYO IS HarPeBaHUsI 1
KHIISTYCHUS] 3aTOPHOW Macchl. ['peroluid map MoJar0T B MapOBYIO PyOaliKy B HECKONBKHX TOYKaX W3
KOJIbIIEBOTO maporpoBoza 15. KoHgeHcaT oTBOIAT yepe3 KoHaeHcaTooTBO1uuK 17. HeckoHmeHCcHpoBaB-
IITAECS Ta3bl U3 MAPOBOU pyOanTku BEIBOAAT 1O TpyoOe 14.



23

Puc. 2. 3aTopHblii anmnapar.

KynonooOpa3zHast kpbiiika 4 cHaOKeHa BBITSDKHOW TPYOOH O ¢ KOJIBLIEBBIM JKEIOOKOM 8 U TpyO-
KOH 5 115t cOopa M 0TBOJ]a B KaHAIM3AIMIO KOHJIEHCATa, 00Pa3yIOMIETrocs B BEITSDKHOM TpyOe. TAry B BBI-
TSODKHOM TpyOe peryimpyloT MOBOPOTHOW 3aciiOHKOHM 7 ¢ momomibio jebenku 3. Ha kprlmike ammaparta
HUMEETCS Pa3JBUKHONU CMOTPOBOM Jitok 2. JlonacTHas Memaika 16 npuBOAUTCS B IBUKEHUE OT AJIEKTPO-
aBUraTens yepe3 peaykrop. TpyOa I mpeanasHaueHa Juis A€KaHTALUK KHUIKOW yacTH 3aTtopa. OHa map-
HUPHO 3aKpeIUIeHa Y OCHOBAHUS, a BEPXHUH OTKPBITHIA KOHEI €€ IMOJIePKUBACTCS IOIUTaBKOM Ha He-
00JIbIIION TIIyOUMHE OT MOBEpXHOCTH XujakocTtu. OcBoOOXIaeTcs ammapar uepe3 TpyOoy 18,mepexpriBac-
Myt BeHTusieM 19.

Hpobnensiit coston 1o Tpyde 9 mocTynaeT B 3aTOPHBIN anmapar U Ha MyTH CMaylBaeTCs TEILION
Bojior u3 cmecutens 11./[1s HanpaBieHUs nepeKavynuBacMoi 3aTOPHONM MacChl B COCEIHUE 3aTOPHBINA WA
(UIBTPAaMOHHBIA annapaTsl IpeAHa3HaueH pacnpenenuTenbHbiii kpad 13. U3 coceanero ammapara 3a-
TOpHYIO Maccy Bo3BpamaroT o Tpyoe 10.1lepen momadeit B 3aTOpHBIN anmapaT pa3MOJIOTOTO 3€pHA, BO
n30eKaHre pacrbUICHHS MYKH U 00pa30BaHMsi KOMKOB, €T0 CMEILIUBAIOT C BOJOH B MPpea3aTOPHUKE, MTPE/-
CTaBIIAOIIEM COOOH IMIIMHAP C OPOCUTENHHON CUCTeMOl BHyTpH. HibkHUI KOHEeI TpyObl pea3aTOpHUKa
OITYUICH B 33TOprII>'I arrmapar. IL]'DI YMCHBUICHHUA MMOTEPHh TCIIOTHI 6OKOBI)IG CTCHKHU 3aTOPHLIX alllapaToB
MTOKPBIBAIOT M3OJISAIIMOHHBIM CIIOEM, TIOBEPX KOTOPOTO YKPEIUISIOT 3alllUTHBIM KOXYX M3 TOHKOM JIMCTO-
BOW CTaju.

Crnoco0bl 3aTHPAHHS COJI0AA

B mmBOBapeHMHM NPUMEHSAIOT I1Ba CIOCO0A 3aTHpaHMs: HACTOMHBIN M OTBapO4HbBIN. Hacmoii-
Hblll 3AKITFOYAETCS B TOM, YTO CYXOH JpOOJICHBIN COJIO CMEIIMBAIOT ¢ TEILIOW BOJIOW U MEJIEHHO MO0~
IPEBAIOT MO TeMIepaTypHOMY IpadHKy A0 MmojHOro ocaxapusanus. [Ipu ombopounom cnocobe npoOine-
HBIA COJIOJI ¥ HECOJIO’KEHBIE 3€PHOBBIE MaTepHallbl CMEUIMBAIOT C TOpsiuell BOJOW B OJTHOM 3aTOPHOM
anmapare, OTOMparoT 4acTh 3aTopa B APYIOM 3aTOpPHBIN anmapar AJisl HarpeBaHUs, OCaxapUBaHUs, KUIIS-
YEeHHUsl ¥ BO3BPAIAIOT ATy YacTh, HA3bIBAEMYIO OTBAapKOH, 00paTHO B MEPBBIN ammapat [Uisl JAaibHeHIei
(epmenTaTBHOI 00paboTku. Ha oTBapKy oTOMpaloT rycTylo yacTh 3aTopa, TaK Kak LeJdb OTBapKHu, Kpo-
Me TOBBIIIEHUS] TEMIIEPATYPhl BCEIO 3aTOpPa, COCTOUT B pa3BapHBAHMU IUIOXO PACTBOPHUBIIUXCS MPH CO-
JIOJ] pallleHWH KOMIIOHEHTOB 3€pHA U B KJelicTepu3aluy Kpaxmana. /[t npuroTosiaeHus 3aTtopa oTBapoy-
HBIM CITI0COOOM HEOOXOMMO UMETh J[Ba 3aTOPHBIX arapara.

Hacmotuinwiii cnocod 3amupanus Hanbosee MpocT W 3aKII0YaeTCs] B TOM, YTO IPOOJICHBIN COJIO
pu paboTarolell Melaike CMEMIMBAIOT ¢ BoJol npu temmeparype 37—40°C, nepememmnBator 20—30
MUH, TTOJHUMAIOT TemrepaTypy a0 50—52°C u genaroT nay3y (BBIACpKKY) B Tedenne 20 MUH I TIpo-
Teom3a OeJIKOBBIX BemlecTB. Bo Bpems may3sl Memraika He paboTaeT. 3aTeM TeMIepaTypy 3aTopa IOBBI-
maroT 10 62—64°C co ckopocthio ['C B MHH U TIpH TOH TeMIiepaType, B 3aBUCUMOCTH OT KadyecTBa CO-
noxaa, 3atop BblnepxkuBaoT 10—30 MuH (ManbTo3Has naysa). Jlajgee npu nepeMelInBaHiH TeMIepaTypy
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3aTopa nossImaioT 10 70—72°C u ocaxapu-BaroT 3aTOp OKOHUATEIHHO. KOHeI mporiecca onpeessitoT o
HomHo# npode. OcaxapeHHsblid 3aTop HarpesaroT 10 75°C u nepekaynBaioT B GUIBTPALIMOHHBIN anmnapaT
Ha (UIBTpOBaHKE. BBIXOJ SKCTpaKTa MPH 3TOM CIIOCcO0e 3aTUPAaHUs MEHbBIIE, YeM TPH OTBAPOYHOM, HO B
3aTrope 10 (UIBTPOBAHUS JIyUIllle COXPAHSIOTCS aMH-JTOJUTHYECKHE U MPOTEONUTHYECKHE (DEPMEHTHI, B
cycie OoJbIle COAEPKUTCS aMUHOKHUCIOT U MainbTo3bl. Cyciio, MPUTOTOBIEHHOE 110 HACTOWHOMY CITOCO-
0y, COIECPKUT MaJI0 ACKCTPUHOB, MO3TOMY CHIbHee cOpaxkuBaeTcs. HacTolHBIH cnoco0 3aTupaHus
MPEINOYTHTEIbHEE TPUMEHSATH P TOTYYSHNUHN CYyCiIa Ui BEPXOBOTO OPOKEHUSI.

OmbopouHble cnocobbl 3amupanis pa3IUdaloT 10 YUCIy oTBapok. [Ipu oonoomeapounam cnoco-
Oe B 3aTOPHBIN anmapar HaOuparoT 1/2 Bceld BOJbI, PACX0yeMOi Ha OJIMH 3aTOp, HAIPEBAIOT €€ J0 TaKOM
TeMIepaTyphl, YTOOBI TIOCJIE CMEIMINBAHUS C APOOICHBIM COJIOIOM U HECOJIO)KEHBIMH MaTepHallaMU TeM-
neparypa 3atopa Obuia 50—52°C; BKIIOUAIOT MEIIaNKy ¥ U3 OyHKepa CITyCKaroT B ammapaT Mo MOJIBOJIs-
et Tpyoe apoOIeHbIH COoA, OJTHOBPEMEHHO T0/aBasi OCTaIbHOE KOJMYEeCTBO BOJIBL. Temreparypa 3a-
TOPHOM MacChI MOCJE pa3MemmuBanus ycranapnupaercs 50-52°C, 4To COOTBETCTBYET ONTUMYMY JUISI IPO-
TeonuTHUecKuX GpepmeHToB. [Ipu aT0il Temmeparype 3atop BeiaepxkuBaroT 30 MuH (OenkoBas may3a). 3a-
TEM TIPY BHIKJIFOUEHHOW MEIIajKe B OTBAPOYHBIN ammapar ciyckaroT 1/3 3aTopa (rycras mMacca), KOTOPYHO
Ha3bIBAIOT OTBApKOW. B 0oTBapoYHOM amnmapare 3aTOpHYIO MacCy HarpeBaroT MpU IepeMeruBaHuu 10 62-
63°C (cxopoctb HarpeBanus ['C B MuH) 1 BeLAEpKUBatOT 20 MUH (MalbTO3HAs ay3a), 3aTeM HOBBIIIAIOT
teMiiepaTtypy 1o 70—72" C u BeliepkuBatOT 15 MUH [U1sl ocaxapuBaHUs Kpaxmaiia. Bo Bpems BBIAEPKKU
3aTopa NpH MOCTOSHHOM TeMIeparype Memaika He paboraeT. [locie ocaxapuBaHus 3aTop HarpeBaroT J10
KuIeHus: U Xunsatar 20 MUH ¢ BKIIFOUEHHOM Memankon. [Ipyu KunsueHnu npoucxXoisT KiehcTe-pu3anus
Kpaxmaiia, JajabHeMIlIee IPEeBpalieHUE IPOMEKYTOUHBIX IIPOJAYKTOB TMAPOIN3a KpaxMmaa, KoaryJsius u
OCaKJICHNE YacTh OeNKOB, HHAKTHUBUPOBaHUE (PEPMEHTOB, YHHUYTOKEHHE MHUKPOOPTaHH3MOB, 00pa3oBa-
HUE MEJaHOMAMHOB. B pesynpraTe cMemmBaHus OTBapKU U OCHOBHOI'O 3aTOpa TeMIIepaTypa BCero 3aTopa
noauumaetcst 1o 71—73°C. Ilpu 3Toli Temneparype 3aTop OCTaBISAIOT B MOKoe Ha 30 MUH U IPOBEPSIIOT
Ha TOJIHOTY OCaxapuBaHHs, KOTOPYIO ONPEeNsIoT 0 HOoJHOH npo0e. 3aTeM Mpu MepeMeInBaHuu 3aTOP
HarpeBaroT g0 76-77°C u mepekadynBaroOT B ammapaT sl GuibTpoBaHus. s coxpaHeHUsT (EepMEHTOB B
OCHOBHOM 3aTOp€ MPOKUIIAYEHYIO YacTh 3aTopa (OTBapKy) MepekaunBaroT B 3aTOPHBIN anmapaT MeJeH-
HO TP pabOTArOIINX MEIIaIKaXx B 000WX 3aTOPHBIX amlapaTax, HallpaBJisd €€ B IIEHTp armapara Jiis JIyd-
nrero nepememuBanusi. OQHOOTBAPOYHBIN CIIOCO0 MPUMEHSIOT P NepepadboTKe XOPOIIO pacTBOPEHHO-
T'0 COJIOZA C BBICOKOM OcaxapWBaOIICH CITOCOOHOCTBIO M MPHU XOpoITo padoraromeil apoomnke. s co-
Jjoga € MOBBIIIICHHOMN MMPOAOJIKUTCIIBHOCTHIO OCaXapruBaHUA BO3BPAT OTBAPKU M3 OTBAPOYHOI'O aIlliapara B
3aTOPHBIM OCYIIECTBIIAIOT JIByMs YacTSAMH: CHadaia IMEepeKaynBaroT MEPBYIO YacTh, TOBHIIIAs TeMIepa-
Typy OCHOBHOTO 3aropa 10 63°C u nmpoBojs MaJbTO3HYIO nay3y B TedeHne 20—30 MuH, 3aTeM nepeka-
YUBAIOT BTOPYIO 4acTbh. [Ipy HEMOIIHOM ocaxapWBaHHWU 3aTOP JOIOIHUTEIHFHO BBIACPKUBAIOT MPH 71—
73°C. lanee mporiecc IpOBOIST, KaK OMHCAHO BEIIIIE.

Hsyxomeapounwviii cnocob 3amupanus IBISETCS Hanubojee PacIpoCTPAHEHHBIM, OH AT BO3MOXK-
HOCTb IepepalaThiBaTh COJIOZ Pa3IMYHOTO KayecTBa, M3MEHSS TEMIICPAaTYPHBIH peXuUM 3atupaHus. B
3aTOpHBII anmapar HabuparoT 1/2—1/3 Boabl, HEOOXOIUMOU UIS 3aTOpPa, BKIIOYAIOT MENIAJKY, 3achIa-
10T IpOOJICHBIN COJION M BBOIAT OCTAJIbHOE KOJIMYECTBO BOJbI, yCTAaHABIMBAs TEMIlEpaTypy 3aropa 50—
52°C Ilpu sT0# TemriepaType 3atop BblIepkuBaioT 15—30 MuH, nanee B OTBa-pOYHBIN ammapar oroupa-
10T 0oKoJ0 1/3 3aTopHO# Macchl (TycTas 4acTh), HarpeBarT ee a0 63°C mpu rnepeMenmBaHiy, OCTaHAB-
JUBAIOT MEIIAIKy U BBIAEPKHUBAIOT MaJbTO3HYIO may3y 15—30 muH. 3aTem npu nepeMenmBaHuy oTBap-
Ky HarpeBatoT 10 70—72°C, nepekphlBalOT NoJavy napa, OCTAaHABIMBAIOT MEIIAJKY U MPHU 3TOM Temrie-
patype BeiaepxuBatoT 20—30 MuH i ocaxapuBanus. [locne dero orBapky OBICTPO HArpeBarOT 0 KH-
nieHust ¥ KUISTaT 15-30 MuH. DTy 9acTh 3aTOopa Ha3bIBalOT MepBoi oTBapKoil. [Ipu paboTarommx B 3aTop-
HOM M OTBapOYHOM ammapaTax MeIIajKkax MepBy0 OTBAPKY MEIJICHHO MEPEeKauynBalOT B OCHOBHOI 3aTOp.
OcBOOOIMBIIHMIICS OTBAPOYHBIH amapar MPOMBIBAIOT TOPsiYEH BOJIOIN M HANPABISIIOT ee B TIEPBHI 3aTOp-
HbIi anmnapar. [locne cMelBaHus OCHOBHOIO 3aTopa ¢ NMEpBOM OTBApKOW TemiepaTypa BCEW 3aTOPHOM
Macchl yctaHaBnuBaetcsi 62—63°C u npu 3TOH TeMmmepaType BbLICPKHUBAIOT may3y B TeueHue 10—15
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MuH. 3atem 1/3 3aTopa (TycTyro 4acTh) MepeKadrBarOT B OTBAPOYHBIN ammapar, HarpeBarmoT 10 70—
72°C, BeigepxkuBatoT 20 MUH, OBICTPO HArpeBarOT JO KUIICHHUS U KUIATAT OT 5 10 20 MUH B 3aBHCUMOCTH
OT Ka4yecTBa COJIO/Ia M cOpTa MuBa. [IpogomKUTEN HOCTS KUISTYEHUST OTBAPKH YBEIMUMBACTCS TIPH TIepe-
paboTKe II0XO PAacCTBOPEHHOI'O COJO/A M MPUTOTOBJICHHMH TEMHOTO muBa. llocie KumsueHus 3Ty 4acTh
3aTopa, Ha3bIBAEMYyIO0 BTOPOM OTBApPKOH, MEIUICHHO, TIPH HETIOJHOM 3allOJTHCHUH TPYOBI, COCTUHSIONICH
o0a 3aTOpHBIX ammapara, BO3BpallaloT B OCHOBHOH 3atop. Ilocie 3Toro temmepaTtypa Bcero 3aropa mo-
BhImraetcs 10 70°C u 3aTop OCTaBIAIOT B TTOKOe Ha 30 MHUH 10 TTOJTHOTO OCaXapHUBaHUsI, KOTOPOE OIpeJie-
JSIIOT 10 Tipo0e Ha Mo, 3aTeM 3aTop HarpeBatoT 10 76~77°C u nepexkaunBaroT Ha GUIBTPOBAHUE.

Tpexomeapounwiii cnocod 3amupanus. JJaHHBIA cIOCO0 MPUMEHSIOT B OCHOBHOM JUISI TIPUTOTOB-
JICHHsI TEMHBIX COPTOB MTUBA U TP TIepepadOTKe MI0X0 PACTBOPEHHOTO COJIOAA C IENbIO MOBBIIICHUS BBI-
xoza skcrpakta. CMemunBanue IpoOIeHOro conoja ¢ BOAOH B Havaje 3aTHPaHUsl OCYIICCTBISIIOT TaKKe,
KaK U B CIIOCO0axX ¢ OJHOW WIIM JIByMs OTBapkKaMu. TemmnepaTypy BOJbI ONPEACTSIOT C TAKIM PacyeToM,
4yTOOBI TeMIieparypa 3atopa Obiia 35—37°C. [locne TmarensHOro nepemeniuBanus 1/3 3aropa (rycryro
4acTh) OTOMPAIOT B OTBAPOYHBIN anmapat (TiepBast oTBapka). [lepByro oTBapKky HarpeBaroT 10 KUTICHHS C
nay3amu: ripu 50°C (5—10 mun), 63°C (20—30 mun), 70°C 1o nosHOro ocaxapubanus. [IpogonkuTesns-
HOCTb KHUIITYEHHUSI OTBAPKHU JUIsl CBETJIBIX COPTOB MHUBa cocTaBisger 15—20 muH, aisi TeMHbIx — 30—45
MUH. boJiee anuTenbHOE KUISIYEHHE CIIOCOOCTBYET YIIYyUNICHUIO OCaxapUBaHUs 3aTOpa M yCUIICHUIO WH-
TEHCUBHOCTH IBeTa. llocine KumsdeHus oTBapKy MEIJIEHHO IepeKayrBarOT B 3aTOPHBIN ammapar, B pe-
3yJbTare Temieparypa olriero 3aropa nosbimiaercs 10 52—53°C. Tlocie BBIICPKKH 3aTOpa B TEUCHUE
15 muH cHOBa oTOmparoT 1/3 3aTopa (TycTylo 4acTh) B OTBapOYHBIH ammapar (BTopas oTBapka). Tak kak
Macca BTOPOM OTBAPKH YaCTHYHO COCTOUT M3 MEPBOM OTBAPKH M HEMPOKUIITYCHONH YaCTH OCHOBHOIO 3a-
TOpa, TN YK€ MpouutH (epMEHTATHBHBIE MPOIECCH], HArPeBaHUE BTOPOW OTBApPKH OCYIIECTBIISIOT TIO-
npyromy, Brauaie otBapky MeuieHHO HarpeBarot 10 70°C (Juist ocaxapuBaHus), a 3aTeM ObICTPO JI0 KH-
reHust U kurATAt 15-20 muH. Bo3BpaToM BTOpOi#l OTBapKy B 3aTOPHBIN ammapaTr TeMmIepaTypy oOImero
3aropa nogHuMaror 10 63—68°C u BeinepxkuBatoT 15—20 muH. Ilo ncTedeHun 3TOro BpeMeHH 3aTOp
MTOJTHOCTBIO 0CaXapyuBaeTCs, M JIOCTUTAeTCs HEOOXOAMMOE COOTHOIIEHNE MEK/y KOHEYHBIMH U ITPOMEXKY-
TOYHBIMH MIPOYKTaMH THAPOJIN3a Kpaxmaia U OeKoB.

Lenb TpeTheil OTBAPKK COCTOUT B MOBBIIICHHH TEMIIEPATYpPhl BCETO 3aTOpa M MHAKTUBAIUHU (ep-
MeHTOB. [103TOMYy Ha TpeThIO OTBAapKy OTOMPAIOT KHUIKYIO YacTh 3aTOPA, I'/le KOHLIEHTpalus (GepMEHTOB
0oJiee BBICOKas, YeM B TYCTOM yacTu. J{J1s 3TOro Memanky 3aTOPHOTO anrapara BHIKIIOYAlOT U Jal0T BO3-
MOYXHOCTb JPOOMHE OCECTh, 3aTeM KHUAKYI0 4dacTh (1/3 3aropa) ciyckaioT B OTBapOYHBIH ammapar, e
OBICTPO €r0 AOBOAAT A0 KuNeHus, Kunatat 10-20 MUH 1 BO3BpAaIalOT B 3aTOPHBIN ammapart. [locie mepe-
MEUIMBAHUsl TeMIlepaTypa Bcero 3aropa ycranaBnupaeTcs 70°C, mpu KOTOpoH 3aTop BblAEpKUBaOT 30
MUH, TIPOBEPAIOT Oca-xapuBaHue. Ecian oHo HemonHoe, 3aTop HarpeBaioT 0 72°C 1 BBLAEP)KUBAIOT 10
noJTHOTO ocaxapuBaHus. OcaxapeHHBIN 3aTOp HarpeBaroT a0 76-76°C U mepekadyuBaloT ero Ha QIIbTPO-
BaHue.Cyco, OIy4eHHOE 10 JIByX- U TPEXOTBAPOUHOMY crioco0am, JydIlie OCBETISIETCsl iepe COpaKu-
BaHMEM.

AHanm3upys IpEeuMyIecTBa U HEAOCTAaTKH OTBAPOYHBIX CIMOCOOOB, MOXHO OTMETUTh, YTO IO
Croco0y ¢ OJHOM OTBAPKOW HEJb3S MOIYYUTh JOCTATOYHO BHICOKHI BBIXOJ] SKCTPAKTA U3 COJIOJIA YIOBJIC-
TBOPUTEJBHOTO KadecTBa. OH MPUMEHHM TOJBKO INPHU MepepadOoTKe XOPOIIO PACTBOPSHHOTO COJIOAA C
BBICOKOH ocaxapuBaroliell crocoOHOCThI0. [Ipy 3aTupaHuu M0 TPEXOTBAPOUYHOMY CIIOCOOY Ui yCKOpe-
HUsl (QUIBTPOBAHUS 3aTOPA MOXHO MPUMEHSTH OoJiee TpyObIi TIOMOI COJIO/IAa, HE CHUXKAs BBIXOJA DKC-
TPaKTUBHBIX BeliecTB. OHAKO TPEXOTBAPOUHBIN CIIOCOO SBISIETCS TPYJAOSMKHUM, JUIUTEIBHOCTD €ro Tpe-
BBIIIACT 5,5 4, yBeTUUMBaeTCs pacxo] dHepruu. [losToMmy Hamboiee npruemMiIeMbIM B TPOU3BOJICTBE CUU-
TAIOT JIBYX-OTBAPOUHBINA CIIOCOO 3aTHPAHUSI.

IIpakTHyeckas 4acThb.
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3amganue I CTYIASHTOB: H3yUNUTh 000PYyI0BaHUE YETHIPEX almapaTHOTO BAPOYHOTO arperara,
odopMHTE 5 Bompoca 10 JaHHOW TeMe KaXJI0My CTYICeHTY.

3anuinmTe Ha3BaHHUE pa60TBI " €€ 1ICJIb.

IIpakTnyeckoe 3ansitue. Pacyer u nox0op 000py10BaHMS /15l IPOU3BO/ICTBA MUB-

HOI'o cycJja.
CTyaeHT T0JIKeH:

yMeETh:

-pacuer 1 nooop 0b6opynoBaHM Ui IPOU3BOJCTBA MMBHOTO CycIa,
3HATH:

- 000pyI0BaHUE U €TO IPUHITUI ACHUCTBUSA IS TIPOU3BOJICTBA IMMBHOTO COJIOA.

Xon padorsr:

1.0O3HaKOMBTECH C TEOPETHYECKUMH MOJIOKECHUSIMH.
2.BeInonHNUTE 3aJaHKE TIPETIoIaBaTes.
3.CocTaBbTe OTYET B COOTBETCTBUH C 33/IaHHEM.

ean:
- 3aKpenuTh NIPOMACHHBIA MaTepual;
- YCIIEIIHOE UCTIOJIb30BaHNE IPHOOPETEHHBIX YMEHHUN B pealbHOM KU3HH.
Teopernueckas 4acTb.

3arupanue. Llenp 3aTHpaHus — SKCTparupoBaHUE PaCTBOPUMBIX BELIECTB COJIOJA M HECOJIOXKE-
HOTO CBHIPbA U MIPEBpAIeHNE M0 AeicTBHEM (DepMEHTOB HEPACTBOPHMBIX BEIIECTB B PACTBOPUMBIE C I10-
CIIEIYIOIMM MIEPEBOJIOM HX B pacTBop. BemecTsa, nepemeamme B pacTBOp, Ha3bIBAIOT IKCMPAKmom. 3a-
THPaHUE BKJIIOYAET TPU CTAJAMM: CMEIIMBAHUE U3MEJIbYEHHBIX 3€pPHONPOAYKTOB C BOJOM, HAarpEBAHHUE U
BBIIEP’)KMBAHNE TIOJyYEHHON CMECH IIPH 3aJaHHOM TEMIIEpaTypHOM pekuMme. [Ipu 3ToM KoIn4ecTBo enu-
HOBPEMEHHO 00padaThIBaeMbIX M3MEIBYCHHBIX 3€PHOIPOAYKTOB HA3bIBAIOT 3aCHINIbIO, 00BEM MPUMEHS-
€MOH BOJIbI — HAJIMBOM, a MOJYyYEHHBIN MPOIYKT — 3aTOPOM.

®uabTpoBanne 3aropa. OcaxapeHHBIH 3aTOP MPEACTABISLCT COO0M CYCICH3HIO, COCTOSIIYIO U3
IBYX (ha3: XKUAKoW (MMMBHOE CYCJI0) M TBepaol (muBHas apobwna). Llems QubTpoBaHUsS — OTIEICHHE
IMMBHOTO Cyclia OT ApoOuHbl. DunbTpoBaHHME 3aTOpa MOJPA3ACISACTCS HAa JBE CTaiWH: COOCTBCHHO
($ubTpoBaHKE TIEPBOTO (OCHOBHOTO) Cyciia BBIIIEIaYMBaHNE — BBIMBIBAHUE DKCTPAKTA, 3aJICPKUBACMO-
ro poouHoi. Cyclio U TPOMBIBHBIC BOJIbI JOJKHBI OBITH TIPO3PAYHBIMU BO M30€KaHUE 3aTPYyTHEHHS TI0-
CJICAYIONINX TEXHOJIOTUIECKUX OMEPaIUil M YXYAIICHUS KauecTBa MHBaA.

Kunsiuenue cycia ¢ xmejieM. OT¢uiIbTpOBaHHOE CYCIIO ¥ IPOMBIBHBIE BOJBI COOMPAIOT B CYCIIO-
BapOYHOM ammapare W KHISTAT ¢ xMeneM. Llenb KumsdeHuss — cTepuiin3anus cycia, crabuim3anus 1
apoMaTH3alKs ero COCTaBa FOPHKUMHM BelleCTBaMH XMesl. [IpeBpaleHus Ipu KUIITYEHUH CYyCla ¢ XMe-
neM. [poOieHble 3epHONPOIYKTHI BCET/Ia COJIEPKAT HEKOTOPOE KOJIMYECTBO MHUKpPOOPraHW3MOB. [Ipu
KUCJION PeaKLH CPeAbl CyClia CTePUIM3aLUs JOCTUraeTcs y)xke uepe3 15 muH kumstuenus. [lpu xunsue-
HUH XMEJISl B CyCJIO MEPEXOAUT 3HAYMTENbHAs YacTh €ro yIJIeBOJOB, OCIKOBBIX, TOPHKHUX, AYOUIBHBIX,



27

apoMaTHYECKUX U MUHEPATBbHBIX BEIIECTB. ApoMaTH3aIHs Cycila MPOUCXOIUT B PE3yJIbTaTe PACTBOPEHHUS
B HEM cIleU(PHUIECKUX COCTABHBIX YacTed XMels W MPOIYKTOB peaklUH MenaHouanHooOpasoBaHus. C
TIOBBIIIIEHHEM TeMIIEpPaTypPhl CyClia MPOUCXOANT AeHATypaIus OEIKoB, KOTOpas BHEIIHE XapaKTepu3yeTcs
nosiBIIeHHEM MyTH. Kursdenue cycia ¢ XMeleM COIPOBOXKIAETCS CHIPKEHUEM €0 BSI3KOCTH U TOBBIIIE-
HHEM I[BETHOCTHU B pe3yJIbTaTe peaklUy MelaHOMAMHOOOpa3oBaHMs, Kapamenusanuun CaxapoB, OKUCIIe-
HUSI TOJTM(EHOTBHBIX BEIIECTB U PACTBOPEHHS KPACSAIINX BELIECTB XMEJIsI.

OT1aenenne cycjia oT xMeieBoii Apo0unbl. [locie OKOHYAHUS KHUIISTYCHUS OXMEJICHHOE CYCIIO
IIOCTyNaeT B XMEJIEOTAEIUTENb. XMelleBas APOOMHA 3aJep)KUBAETCS HA CUTE, CYCJIO MPOXOAUT CKBO3b
HETO M IEHTPOOCIKHBIM HACOCOM IMEPEKAUNBACTCS B COOPHUK JIJISl OXJIAX/ICHUS U OCBETIICHUS. 3aTEM XMe-
JIEBYIO JAPOOMHY MPOMBIBAIOT TOPSIUEH BOAOHM IS JOTIOJIHUTEHHOTO BBIMIEIAYNBAN ¥l IKCTPAKTUBHBIX
BeIecTB XMels. [I[poMBIBHEIE BOJIBI MPUCOSAUHSIOTCS K CYCITy B CYCJIOBapOYHOM armapare.

OxnaxneHne u ocBeTJeHHe cyciia. Llenb oxnaxneHus U OCBETIEHUs Cycla— IOHUKEHUE TeM-
nepatypsl 10 6...16 °C (B 3aBUCHMOCTHOT croco0a OpoKeHHs1), HACBILICHUE €r0 KUCIOPOIOM BO3AyXa U
OCaQXJICHUE B3BELICHHBIX YacTull. IIpeBpaleHus mpyu OxXJIaKIEHUU U OCBETIIEHUU Cycla. B oxnaxnaeMom
CyClle OCTalOTCsS CKOaryJMpOBaHHBIE OEJKH, KOTOPbIE HAaXOAATCS B COCTOSHMM TOHKHMX B3Beced (cyc-
neH3uii). [Ipu nmoHmWKeHNH TeMnepaTrypbl OHH OCaXIaloTcs. B TeueHne Bcero mporecca OXJIaxaeHus cy-
CJI0 MOTJIONIAET KUCIIOPO BO3/lyXa, KOTOPLIi npu Temreparype Bbiiie 40 °C pacxoayercs Ha OKHCIEHUE
OpraHUYECKUX BEIIECTB CyCla, YTO IPHUBOIUT K IIOTEMHEHHUIO CYCla, CHHKEHUIO XMEJIEBOT0 apoMara U
XMeneBoil ropedn. OXnaxkaeHue cycila COIIPOBOXKAAETCA HCITIAPEHUEM HEKOTOPOTO KOJIMYECTBA BOJBI, UTO
IMPUBOAWT K YMCHBIICHUIO €TO 00bEMA U TTOBLIIIIEHUTO KOHICHTpAaIuu.

Pacuer u momgbop 060pymoBaHUS TSI IPOU3BOICTBA MMUBHOTO CyClIa MPOU3BOIUTCS UCXOMIS U3
TEXHUYECKUX YCIIOBHIA Ha JIAaHHBIC TIPOIIECCHI U 33JJaHHON MPOU3BOIUTEILHOCTH.

IIpakTH4Yeckas 4acTh.

3amanue Il CTYACHTOB: U3YyYUTh YCTPOMCTBO W MPHUHLUI JEHCTBUS 000pyIOBaHUE ISl TIPOU3-
BOJICTBAa IMBHOTO CycJa, 3HaTh METOIUKY HoAOopa 000pyIOBaHUs MPOM3BOACTBA IMBHOIO CyCla Ha 3a-
JAHHBIC TIPOU3BOJUTENFHOCTH UCXOIS M3 TEXHOJOTHMYECKOH HMHCTpyKuuH. Kaxnaomy cryaeHTy odop-
MUTH 3 BOIIPOCA MO JAHHOU MPAKTHYECKOH pabOoTHI.

3anuimre Ha3BaHHUE pa6OTBI " €€ 1ICJIb.

H[!aKTI/I‘leCKOG 3anaTue . CocraBjieHue MaIHI/IHHO-aHHaQaTVDHOﬁ CXE€MbI OXJUTAK/IC-

HUA U OCBETJICHUA MUBHOIO CYCJIa.
CTyaeHT J0JIKeH:

yMeThb:

=-COCTaBJIATH MaHJHHHO-aHHapaTypHOﬁ CXCMbI OXJIAKACHUSA U OCBCTJIICHUA IMUBHOIO CYy-
clia.
3HATh:

-yCTPONCTBO 00OPYIOBAaHUN U UX MPUHIUN ACHUCTBUS ISl OXJIAQXKJICHHSI U OCBETJICHHS
IIMBHOTO CyCJa..

Xox padoThI:
1.O3HaKOMbTECH C TEOPETUUECKUMU MOJIOKEHUSIMH.
2.BrinonHuTe 3aJaHNe NPENoJaBaTeNsl.
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3.CocTaBbTE OTUYET B COOTBETCTBUMU C 3aJaHUEM.

Mean:
- 3aKpEenuTh NIPOMACHHBIA MaTepual;

- YCHEIIHOE UCII0JIb30BAHNE MTPUOOPETEHHBIX YMEHUH B peabHON KU3HU.
TeopeTnueckas 4acTh.

Lenp ocBerseHus cyciaa — yJaleHUE CBEPHYBILUXCS MPHU KUITYCHUU OCIKOB, 3arpsi3HSIOLINX
OponWJIBHBIE ammaparbl ¥ MPUAAIONINX MMHUBY HENPHATHYIO TpyOyro ropeds. [locrie ocBerienus cycio
OXJKAAIOT 0 TemnepaTypsl 5—6°C, mpu KOTOPOH BHOCAT APOKAKH.

B HacToAlIeC BpEMs CyCJIO OCBCTIAIOT UJIKM OTCTAUBAHUEM, UJIN C ITIOMOILBIO CCIIaprupOBaHU.

Henocratku oTCTOWHOTO crioco0a OCBETICHHS CyClla — HU3Kas MPOU3BOJAUTEIBHOCTb, MOTPEO-
HOCTh B OOJIBIIMX TUIOMIAAX U 00beMaxX MPOU3BOJICTBEHHBIX MTOMEIICHHH, a TAK)Ke TPYIOEMKOCTh H JIO-
poroBusHa (GUILTPALUU OEIKOBOr0 OTCTOS. [103TOMY 3aBOJBI HAYadd MEPEXOJUTh Ha IIEHTPOOCIKHBIC
METOJIbl OCBETJICHHUS CyClla, KOTOPBIE YCTPAHSIOT 3TH HeAOCTaTKH. 3aBoj «CMBIYKay BBITyCKAaeT cerapa-
topsl BCC-2 nmpousBoauteabHocThio 1000—1400 nan/4, ¢ MOIIHOCTEIO AyeKTpoaBuraresst 13 kBT.

Bonpmioit pacxos 31eKTPOIHEPTHHU CemapaTOpaMH 3acTaBIsieT UCKaTh HOBBIE CITIOCOOBI OCBETIIE-
HUs cycia. B mocnemnHue Tojpl 3a pyOekoM MIMPOKOE PACIpPOCTPaHEHHUE MOTyYril THAPOIUHAMHYECKUI
croco0 OCBETIICHHsI ropsdero cycia B ruaporukione. Koncrpykropekoe 6ropo BHUUIIBII pazpaboTano
9TH anmaparsl JJis BApOUHBIX arperaToB Ha 1,5, 3 u 5,5 1. OcBeTiieHue cycia B HUX Juyiutces 75—80 MuH.
OxJak/IeHne cyciia IPOU3BOIAT B TETMIIOOOMEHHUKAX Pa3HOW KOHCTPYKIMH: OPOCUTEIHHOM, THIIA «TpyOa
B TpyOe» u
miacTuHIaTOM. OCHOBHBIM TIPHU3HACTCS TUIACTUHYATHIN TETUIOOOMEHHUK, TaK KaK OH MPHU MaJIBIX pa3Me-
pax UMEET BBICOKYIO MPOU3BOAUTEIBHOCTh, KOTOPasi MPOCTO PEryIUpPYyeTcs U3MEHECHUEM YHKCia IJIaCTHH;
pa3OuparoTCs W OYMINAIOTCS TUIACTUHBI OBICTPO M JIeTKO. IlmacTHHYATBIA TEMII00OMEHHUK COCTOUT W3
puGIeHbIX pabouYuX TUTACTUH M TIAAKUX MPOKIANOK (JUCTOB). [1MacTWHBI M JIMCTHI, Yepemys Mmapamu,
YCTaHABJIMBAIOT U 3aKPEIUIAIOT HA CTaHWHE, KaK B (GUIBTp-TIpecce. MeXay IUIaCTHHAMHU U JIICTaMH 00-
pa3yloTcsl KaHalbl, 10 KOTOPBIM C OJHOM CTOPOHBI JUCTA MPOTEKACT OXJIAXKIAIOIIas >KUJIKOCTh, a C ApY-
TOW CTOPOHBI, B 00paTHOM HaIlpaBJIEHUH, — OXJaxkaaemoe cycno. [lo KpasM miacTuH UMEIOTCS OTBep-
cTusi, 0Opa3yromue mpu cOOpPKe KaHaJbl JJIs MOABOJIAa U OTBOJIA CYClIa U OXJIaXKIaeMou kuakoctu. [lma-
CTUHYATHIN TEIDIOOOMEHHUK MMEET JBE CEKITMHU. B TIepBOIi CEKIINU CYCII0 OXJITaKIAETCS BOMIOH, a BO BTO-
poii paccosom. B Poccun BeimTyckaeTcs muiacTHHUATHINA TeruiooOMeHHUK AOI'-M Nnpou3BOIUTETEHOCTHIO
600 nan/u; pacxom Bobl B HeM cocTaBisieT 18 M3/4, a paccona — 12 m*/4. Vyer noteps oT ropsiuero cy-
CJia JI0 TOTOBOTO IMHBa BEAETCS HE IO PKCTPAKTY, a MO TaK Ha3bIBaGMOU XKHUJIKOH (ase, T. €. I0 00beMy.
IToTepu cycnma OT CyCIOBapOYHOTO KOTJA IO OPOIMIBHOTO OTICICHHS COCTABISIIOT 5—6% 1Mo 00bheMy
ropsivero Ccycia, Mpu4YeM JeHCTBUTEIBHBIC MIOTEPU Cyclia B XMEJICBOH ApoOnHE, B OSIIKOBOM OCaJKe U Ha
CMaYMBaHUE armapaToB cOCTaBIOT 1,5—3%, a ocTadbHBIC SIBISIFOTCS MHUMBIMH, CBS3aHHBIMH C YMCHb-
IIeHHeM 00beMa IMPH OXJIAXKICHUU. ANMNapaTypHO-TEXHOJOTHYECKas cXeMa OTJCIICHUS OCBETICHUS U
OXJIAKICHHA Cycyia IpUBEIeHa Ha puc. 1.
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Puc. 1. AHHapaTypHO-TCXHOHOFH‘ICCKaH CXCMa OTACJICHUSA OCBCTIICHUS U OXJIAXKIACHHUA CyCia:

1— oTCTOlHBIN ammapar; 2— IUIACTUHYATHIA' TEII000OMEHHUK; 3, 9 — cemaparopsl; 4 — Opo-
JUTBHBIA TaHK; 5, 15 — Hacockl; 6 — BHOpannoHHOE CUTO; 7 — COOPHUK ApoxKeit; 8 — Hacoc; 10 —
BaHHOYKA CEMEHHBIX JIpoxokei; 11 — BaHHOYKa M30BITOUHBIX JIpoioked 12 — MoHTexto; 13 — BeHTH-
nsTop; 14 — Oak oxJnaxkaeHHOH Bonbl;, 16 — crepmnmuzatop; 17 — munmuHAp OpokeHus; 18 — pesepByap
MpeIBapUTEIHLHOTO OPOKEHUS.

IMpakTHyeckas 4acThb.

3aganuie Uil CTYACHTOB: M3YYHTh YCTPOMCTBA M MPHHIMIIEI paboThl 000pYMOBaHHS Ul OXJIa-
JKJICHUSI M OCBETJICHHSI TUBHOTO cycna. KaxmoMy cTyaeHTy opopMHTE 5 Bompoca Mo JaHHOH MpakTude-
CKOi1 paboTHI.

3anuinmre Ha3BaHHUE pa60TI>I Hn €€ IECJIb.

IpakTnyeckoe 3ansitue Pacyer U moaoop 000py10BaHKS /ISl TJIABHOI0 OPOKEHUSs
M J00paKNBaHUSA.

CTyaeHT I0JIKeH:
yMeTb:

- IPOBOJIUTH pPacueT U MoAO0p 000PYIOBAHUS JIJIsl TTIABHOTO OPOXKEHUS U TIOOpaKMBAHMSL.
Ha 3amanHyro mpon3BOIUTEIHHOCT,
3HATh:

- 00opyTOBaHUE U €r0 MPHUHIIUI ACHCTBHSIIIS TJIABHOTO OPOXKECHHSI U JOOPaKUBaHUS.

Xoa padoThI:

1.03HaKOMBTECH C TCOPETHUSCKUMH TTOJIOKCHUSIMHU.
2.BeInonHKTe 3a/1aHKE MperoaaBaTes.
3.CocTaBbTe OTYET B COOTBETCTBHUH C 3aJaHUEM.
Hean:

- 3aKpenuTh NPOHACHHBIN MaTepHal;

- YCIICIIHOE UCIIOIb30BaHNE PUOOPETEHHBIX YMEHUI B peabHOM KU3HU.
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TeopeTnueckast 4acThb.

CHI/IpTOBOC 6pO)K€HI/Ie caxapoB Cyclia 1mojg ﬂCﬁCTBHeM (bCpMeHTOB Z[pO)K)Keﬁ ABJIACTCA OCHOBHBIM
MPOIIECCOM B MPOM3BOACTBE MTUBA. [ TaBHOE OpoKeHUE M JOOPAKUBAHKE TTHBA OCYIIIECTBIICTCS, B OCHOB-
HOM, 110 ABYM CXCMaMm: I10 HepI/IO,Z[I/I‘{eCKOﬁ — C pa3acyICHUEM IIpouecca 6p0)KCHI/I$I Ha TJIaBHOC 6p0)K€HI/I€
1 noOpakuBaHHUE, a TaKXKE MO0 YCKOPEHHOW — ¢ COBMEIIEHWEM TJIaBHOTO OpOKCHHSI M JOOPaKUBAHUS B
OAHOM HNUIMHAPOKOHUYCCKOM 6p0)_'[I/IJ'H>HOM arrapare.

Crioco0 HempepbIBHOTO OpOKEHUS MUBA 3aKIIOYACTCS B MEPEMEILEHHN C ONPEACICHHONH CKOPO-
CThIO COpaXMBAaEMOTO CyCJIa W MOJIOJIOTO THBa B CHCTEME COCTUHEHHBIX MEXIy CO00W OpOoaMIIbHBIX
anmaparoB W anmnapaToB A J0OpaKMBaHUs MPH HENPEPHIBHOM MPUTOKE CBEKETO Cycia B TOJIOBHOM
OpOIMIIBHBIN anmapar U OTTOKE MMBa U3 TIOcieHero ammapara. HeoOxonrMasi KOHIIEHTpanus APOKKEH B
cOpakuBaeMoM cycjie 00ecrieyrBaeTcsl HEMPEPBIBHBIM TOCTYINICHHEM JAPOXOKEH B TOJOBHOW ammapar
CUCTEMBI U3 JPOKKETEHepaTopa 1 JIOTIOTHATEIBHBIM Pa3MHOXKEHHEM JIPOXOKEH B armaparax OpoKeHUs.
[lepen mepekayrBaHUEM MOJIOJIOTO MMBa Ha JOOPaKMBaHHE YacTh JAPOMOKEH OTAEISIETCS CenapaTopoM.
Bponunpaeril anmapat tuna Yb-15 ncnonbs3yeTcs A rI1aBHOTO OpOKEHUS Cyclia U MPEICTaBIsIeT co00i
TEPMETHUYHBIM IPSIMOYTOJBHBIM COCYJ, BHYTPU KOTOPOIO MMEETCs OXJIAKIAIOLUN 3MEEBUK JUISL OTBOJA
TEIIOTHI, BBIACISAIOMEHCS Py OpoXKeHUH. [ OpU30HTAIBHBIN MUIMHAPHIECKUN TaHK b-604 mpemHa3Ha-
YeH JUIsl TTIaBHOTO OpOXKEHHUsI MUBHOTO cycia noj AainenueM. Tanku tunoB TJIA u TAB npumeHnsiorcs
JUTS JOOpaXKMBAaHUS MOJIOJIOTO TUBA WJIM JUIA XpPaHEHHS TOTOBOTO INMHBA M TPEJCTABIAIOT COOOW TOpH-
30HTAJIbHBIM W BEPTHKAIBHBIN HWIMHAPHUUECKUE anmaparbl co chepuyeckuMu THUIaMu. Bee Oponunib-
HBIE anmapaThl CHA0KEHBI COOTBETCTBYIOMIEH apMaTypoi JUIsi OTBOAA AMOKCHAA YTIIepO/a, BhIIEISIOIIe-
TocCs BO BpeMs CIIMPTOBOTO 6pO)KCHI/IH. BpOI{I/IJ'II)HI)IC armaparsbl, UCIOJb3YCMbIC IJIs I'TIAaBHOT'O 6pO)KCHI/ISI,
M3TOTABIUBAIOT OTKPBITOTO HMIIM 3aKPBITOTO THIIA, TIOCIEIHUE 00ECIeunBaloT CTEPIIIBHOCTh CycClla TPU
OpO’KEHUU U BO3MOXKHOCTh 0TOOpa JIMOKCH 1A YIIIepoia JUIsl JAIIbHEHIIIer0 €ro HCI0JIb30BaHusl.

Bponuisnbiii annapar Yb-15 npencrasisier co00H repMeTHYHBIN NPSMOYTOIBHBIN COCY/ € 3a-
KPYTIJIEHHBIMH YIJIaMU CTEHOK U THUIIA. BHYTpH anmapara UMeeTcsi 3MEEBHK , 10 KOTOPOMY 4epe3 OTBEp-
CTHE TOCTYNaeT Paccoil WM OXJIaKASHHAs BoJa. AmnapaT uMeeT naTpyook Ajs cyciia, mpoOKy AJIs CIu-
Ba OCTaTKOB CycJa, JIIOKU U JJIs1 MOWKHU anmapara u naTpyOoK uisi OTBOJa AMOKCHIA yriepoaa. Amnmnapa-
TBI TIOJUICKAT 00513aTETHLHOMY 3aIIUTHOMY MOKPBITHIO SMTOKCUIHBIMH CMOJIaMH, CIIMPTOBO-KaHN(OJIHHBIM
JIaKOM, IPUMEHSIOTCS TaKXKe MTOJMATUIICHOBBIE MOKPBITUS U Ip. [IpsMoyronbHble OpOAMIIBbHBIE allapaThl
Han0OoJiee MOJHO MCHONb3YIOT IOMEIIeHHe OpOAMIBHOTO IeXa, 3all0IHsA BCIO €ro IUIOLIA/b, 3a UCKIIIO-
YEeHHEM HEO0OXOIUMBIX AJIs1 00CTyKMBaHUs TPoXxoa0B. [lone3Has BbicoTa 4aHOB OOBIYHO MPUHUMAETCS 110
2 M.

Tanku b-604 mpemxHa3zHAYCHBI IS TIIABHOTO OPOKEHUS IMUBHOTO Cyclia IO JaBJICHUEM. ATa-
paT TIIaBHOTO OpOXKEHHUs MPEACTaBISET COOOW TOPH3OHTANBHBIM IWIMHAPUIECKHA COCY/ CO cheprude-
CKUMHW JHUINAMU, YCTAHOBJICHHBI Ha 4eThIpex omopax. CBepXy ammapaT WMEeT BO3IYXOOTBOJSIILYIO
TPYOKY , CIIy’KaIlyI0 JUTsl KOHTPOJISI 32 TIpoIieccoM OpoxkeHus cyciia. Ha oHOM U3 JHHII UMEFOTCS JIFOK C
KPBIIIKOW M KpaH JUIsl TTOJAaYd M CITyCKa cyciia. BHYTpH TaHKa pacrmoiaracTcsl OXJIaX A0l 3MCCBUK .
715t 0TBOAA YITIEKHUCIIOTO Ta3a UMEETCsl ClelalibHasL apMaTypa..

Taunku narepusie Tuna TJIA npennasHadeHs! Uit 100paXHUBaHUS, OCBETICHHUS MOJIOJIOTO MTHUBA
" XpaHeHWs (UIBTPOBAHHOTO muBa 1moj masieHueM mo 0,07 Mlla. [Ipu COOTBETCTBYIOIIEM ITOKPBITHH
BHYTPEHHHX ITOBEPXHOCTEH TAaHKOB JIOMYCKAETCS XpaHEHHE B HHUX CaXxapHOIro CHUpOIa, BUHA U MOJIOKA.
Armmmapat ms 100paKWBaHMS TPEACTABIIICT COO0H TOPH3OHTANBHBIN MUIUHAPUICCKHNA COCYI, COCTOS-
muid 13 Kopryca co chepuyeckuMu THUINAMHA. Ha JHUIE HaXOAWTCS JIIOK 3 AJsl CAaHUTapHOW oOpa-
0oTky TaHKa. [y HANIOJMHEHHWS TaHKa M BBHIXOJA MPOJyKTa BHU3Y PACIONIOKeH OpOH30BBIN KpaH. Jlis
OTBOJIa TMOKCHJIA YIJIepoJia CIy’KaT ClielualbHas apMarypa M LIMyHT-anmnapar. TaHK ycTaHaBIUBaeTCS
Ha Tpex onopax. Tanku s no6paxupanus tuna TJIA usrorasnamsaroTcs BMeCTUMOCTEIO §...80 M. Kpo-
M€ TOPU30HTAIBHBIX TAHKOB JJISI JOOpaKMBAaHHS MOJOAOTO MUBA M3TOTABIMBAIOT BEPTHKAIBHBIC THUIIA
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TJIA BMecTUMOCTBIO 4...9 M. J[iist M3roTOBIIEHHS OPOMIIBHBIX ANAPATOB ¥ TAHKOB JUIS JOOPaKMBAHHS
KpOME YIJIEpOJUCTOM JTUCTOBOM CTall MPUMEHSIOT JMCTOBOW MUIEBOM amoMuHUN Mapok A0, AS ¢ co-
nepkanneM npumeceit He 6onee 0,5 % u kucmoroctoiikyto ctans Mapku X18H10T. IToBepxHOocTh amma-
paTa 13 aIIOMHUHHUS M HEP’KaBEIOLIe CTalli HE TOKPBIBAETCS 3AIIUTHBIMU TOKPBITUSAMH U JIETKO OYHMIIA-
eTcsl OT 3arps3HeHHU. AJIOMHUHHUEBBIE ammaparbl MMPH YCTAaHOBKE HA YYT'YHHBIE OMOPHI JOJKHBI UMEThH
HaJISKHYIO0 M30JSIIUI0 BO U30€KaHNE Pa3pyLICHUS aIOMUHHS M3-32 BOSHUKAIOIIETO AJIEKTPOXUMHYECKO-
T'O TIpoIecca MeXK/Ty MeTaJIaMH.

Tank M7-TAB mnpezacraBnser co00i MUIMHAPUYECKUH BEPTHKAIBHBIA COCY/I C THUIIAMHU cde-
puuecKoi (OpPMBI, COCTOSIINN U3 KOPITyca, KpaHa CITyCKHOTO , KPECTOBUHBI [Tl KPETIJICHUS ILITYHT-amma-
paToB, TpyOKH BO3yXOBO/A, KPBIIIKH JIFOKA X IPOOHOTO KpaHa.

Y CKOpPEHHBIN MEPUOTUUECKUI CTOCOO OPOKEHUS] COCTOUT B TOM, YTO B IMIMHAPOKOHHYECKOM
OpOIMIIFHOM arrapate ¢ OBICTPBIM YIpPaBJICHHUEM CEIUMEHTAIIMEH M BBIBOJOM M3 HErO OCEBIIUX JPOK-
el COBMEIIEHBI MIaBHOE OpOKEeHUE ¢ T0OpaKUBAHUEM, YCKOPEHHOE JT03peBaHue (BBIICPIKKA) U OCBET-
JICHUE TIHBA, & TAKXKE CUCTEeMAaTHYECKH OCYIIIECTBISIETCSl IepeMelIMBaHue cOpaKUBAEMOro Cyclla CHavYasa
TOKOM CTEPHILHOTO BO3/yXa, @ MOTOM JHUOKCHIOM YIIIEpOJia U YBETHUUBACTCS KOJMYECTBO MOCEBHBIX
Iposoker o 2 11 Ha 1 i1 cycna. bpoannbHbIe anmapathl HIpeABapUTENLHO AC3HHMUIMPYIOT U CTEPUIIU-
3YIOT, @ 3aTeM B HUX M3 amfapara MOJaiT OXJAKICHHOe cyciio. Temmneparypa OpOKEHHUsT CBETIIBIX COp-
ToB nuBa 3...4 °C, teMHusbIx 4...5 °C. MakcumaiibHas Temieparypa opoxenust 9 °C. JIpoxiku HU30BOTO
OpOXKEHHUS TOTOBAT B aNiapare YHCTON KyJIbTYPbI , KOTOPBIA TAKXKE OXJIKIACTCS KUAKOCTBIO, TUPKYIIH-
pyIoliell B HApYKHOM KOXKyXe. 3pesible JIPOKIKH BBITECHSIOTCS U3 armapaTta CTePUIIbHBIM CKaThIM BO3-
JIyXOM HJTH TUOKCHJIOM YTJIepo/ia B anmapar Juis pa3BefcHus apoxokeit. C HacTymaeHneM OposKeHHsI BO3-
JyX TIOJTHOCTBIO BBITECHSIETCSI IMOKCHIOM YTIIeposia U3 OpOIMIBLHOTO ammapara U MpoCTpaHCTBa HaJL Cy-
ciioM B atMocdepy. Jlnokcun yriepoaa 0e3 mpuMecH Bo31yXa HAIPaBISIFOT B ra3oMep, a OTTy1a HACOCOM
MEPEeKAYUBAIOT Yepe3 OYUCTUTENBbHYIO OaTapero, koMmmpumupytot o 0,2...0,3 Mlla u cobuparot B cOop-
HUKE.

[Tocne okoHYaHUsT OpOKEHUS, KOT/Ia APOXKIKH HAYMHAIOT OCeaTh, KOHYC ammapaTra OXJIaKIaroT,
Y9TO YCKOpPSIET ocemanue aposokeil. [luBo B ammapare Haxomutes moxa masiueHuem 0,15 Mlla, a apoxokn
IIPHU 3TOM YIUIOTHSIFOTCS U MPU OTKPBITUM BEHTUJISI BHITECHSIIOTCS B BUJE TYCTOM MacChl 4Yepe3 pe3nHOBBIN
pyKaB B JIPOXIKEBYIO BAHHY.

Bpoxenne 12 %-Horo cycna npogomkaercs 8...10 cyT, 3aTem cieayeT neprol CO3pEeBaHUs MHBa
(3 cyT) ¢ OMOXUMHUYECKUM MPEBPALICHUEM Psijia BEIECTB, MPUCYIUX OYKETY MOJIOJIOTO MUBa. 3aTeM Iu-
BO MemeHHO oxyaxaatoT 70 1...0 °C u oOpabatsiBaioT (KapOOHHM3UPYIOT) JHUOKCHIOM YyTepoja MO
nasneHueM 0,14 Mlla B Teuenue 12 4 u cnenyromme 12 4 BBIACPKUBAIOT B MOKOE JJISI OCENAHUS JIPOK-
ket m ocBeriieHus. [log maBnenuem 0,17 Mlla muBo 13 OpOIMIIBHOTO ammapara depe3 QuiIbTp 2 IMmoja-
€TCsl Ha PO3JIUB.

Crioco0 yCKOpEHHOro TOoJy4eHUus! JKUryneBCKOro MHBa B HMIMHAPOKOHHYECKHX OPOJMIIBHBIX
armaparax (IIKBA) cocTouT B TOM, 4TO B OJHOM cocy e 6onbmoro oobema (ot 100 mo 150 M u Gonee)
C CYTOYHBIM 3aroJiHeHueM ero cyciiom (8...9 °C) u apoxkaMu COBMENIAIOT JBE CTYIEHU: IIaBHOE Opo-
KEHUE U A0OpaKMBaHUE, KOTOPbIE NPOIODKAIOTCS B TeUeHue 14 cyT BMECTO MOyIoKeHHbIX 28 ans XKu-
TYJIEBCKOTO NMMBa. Anmapar cHabKeH TEPMOMETPOM CONPOTHUBIIEHUS /, MOIOIIEH TOJTOBKOM 2, KpaHOM ISt
orbopa 3, MECTOM AJIsl KpeIuleHus imyHT-anmnapata 4. C nepBbIM OCBETJICHHBIM CyCJIOM (IIepBasi Bapka) B
KOHHYECKYIO 4acTh 3aJIal0T BCE CeMEHHbIE CHIIbHOCOpakuBatoiiue apoxoku (300 r BaaxxHoCcThIO 75 % Ha
1 1 cycna). Buauane 50 % cycna a3pupyioT CTEpHWIBHBIM BO3AYXOM, YTO OOECIIEUMBAET COJECpIKaHUE
4...6 mr Oy/Mn cycna. B TedeHue nepBhIX JBYX CYTOK MOJCPKUBACTCS TeMIieparypa OpoxkeHust oT 9 110
14 °C, xoTOpast COXpaHseTCs 10 JOCTHKEHUSI BUINMOW KOHEUHOW CTereHn cOpakuBaHus. TemmepaTypa
perynupyercst TpeMst IosicaMi BBIHOCHBIX HapyXHBIX pyOalleK ¢ XJaJareHToM, OXJIaX/IeHHBIM He Ooee
yem 10 muHyc 6 °C. Ilpu gocTikeHun conepkaHus CyXux BellecTB B nuse 3,5...3,2 % anmapar IImyH-
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TyeTCs IpH U30BITOYHOM JaBiieHnH. OKOHYaHUE OPOKCHUS OMPEACTISIOT IO TMPEKPANISHUIO TaTbHEHIIIeTo
CHIDKEHHMSI MacCOBOH JIOJIM CyXHUX BEILECTB B MUBE B TeueHHE 24 4. OOBIYHO HA MATHIC CYTKU JOCTUTACTCS
KOHeYHas MaccoBas mois 2,2...2,5 % cyxux BemiecTB. [locie 3TOro XJiagareHt mogaroT B pyOamKy Ko-
Hyca JJIsl OXJIXKICHUsI 1 00pa30BaHMs MJIOTHOTO OcajaKa Ipoxikel nmpu remneparype 0,5...1,5 °C. B uu-
TUHApPUYIECKON "actu Temmeparypa 13...14 °C coxpansieTcss B TeueHue 6...7 CyT. JTa ke Temreparypa
CHOCOOCTBYET BOCCTAHOBIICHHIO AMALETHIA B aeTouH. 3ateM Temmeparypa nusa (0,5...1,5 °C) Bbipas-
HUBaeTcs pyOamkamu Bo Beell mmmuaapuyaeckoit yactu LIKBA. Ilpu stom mmmyaToBoe naBienne B LIKBA
noanepxusaercst pasHeiM 0,05...0,07 MIla B Teuenue 6...7 cyT. Uepes 10 cyT ¢ Hauasna OpoKeHHs MPo-
BOJAT NEPBBIA CheM JIposxrked n3 mryuepa konndeckoil yactu IIKBA. Ilepen ocBeTneHreM nuBa MnpoBo-
JSIT BTOPOH ChEM JIPOXIKEH, a 3aTeM IMHUBO MOJAIOT Ha cenapupoBaHue U ¢puibTpoBanue. JonoaHuTeNs-
HOe oxyaxaeHne rotoBoro musa (2 °C) B cbopuukax nposoasaT mpu 0,03...0,05 MIla, BeigepKuBaroT B
teyeHue 12...24 4 u pasnusatotr. C ucnonb3zoBanueM LIKBA BbIycKkaroT MMBO ¢ MaccOBOM A0Jel Cyxux
BeIecTB B HadasbHOM cycne 11, 12 u 13 %.

Takmm o6paszom, B mporecce Opoxerus B LIKBA Omaromapss 0ombmioMy eIUHHYIHOMY OOBEMY
amnrmapara, COBMEIICHHUIO TJIaBHOTO OpPOXKEHHUS U JIOOpaKUBaHUS B OJTHOM COCY/I€, UCTIOJIH30BAHUIO TIOBbI-
HICHHBIX TEMIIEPaTyPbl OPOXKEHHUSI U 00BEMa IMOCEBHBIX JAPONOKEH MPOIOIDKATEILHOCTD MPOIIecca COKpa-
1aeTcs IPUMEPHO B JIBa pasa.

Haunbonee sKOHOMUYHO TTPOBOJUTH OpOKEHUE W JTOOpa)KMBaHUE MUBA YCKOPEHHBIM CIIOCOOOM B
OJTHOM LMJIMHAPOKOHUYECKOM OpOIWIBHOM ammnapare, H3rOTOBJICHHOM M3 HEPXKaBEIOLIEH CTaJlu ¢ IOJIU-
POBaHHOI BHYTPEHHE!N IIOBEPXHOCTHIO.

Pacuer m mogbop oOOpymOBaHUS IS TJIABHOTO OPOXEHUS M TOOpaKMBAHHUS TPOU3BOIUTCS
UCXOJISIU3 TEXHUUECKUX YCIOBUM Ha JaHHBIC MPOLIECCHI U 3aIaHHON TPOU3BOIUTEIBHOCTH.

IIpakTH4Yeckas 4acThb.

3amanue Ui CTYIEHTOB: H3YYUTh YCTPOHCTBO W MPHHIUIT ACUCTBHS 000pYAOBaHUE Ui Opoxke-
HUS U 10OpaKUBaHuUs, 3HaTh METOJUKY Toa0opa 000pyJOBaHMs Ha 3a/laHHbIC IPOU3BOAUTEIBHOCTH.

Kaxnomy crynenty opopMuTh 3 Bompoca 1o JaHHOH NpaKkTHUECKOH padoTe..

3anummTe Ha3BaHuEe paboTHI U ee Lenb.Koner Gopmebl

IpakTHyeckoe 3anAaTHEe. CoCcTaBJeHNEe MAIIIMHHO-ANNAPATYPHOM CXeMbI /I IJ1aB-
HOro OpoKeHHs M 100PAKNBAHUSA.

CTyaeHT J0JIKeH:
yMeTh:

-COCTaBJISITh MAIlIMHHO-AIIAPATYPHON CXEMBI JUIsl TIIaBHOT'O OPOXKEHUS U JOOpaKUBaHUS,
3HATH:

- 000py1I0BaHUE U €r0 MPUHIIMII JEHCTBUS B COCTaBEMALIMHHO-aNNIapaTypHON CXEMBbI JUIs
IJIABHOTO OpO’KEHUsI U JOOpaKMBaHUSL..

Xoa paGoTsI:
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1.03HaKOMBTECH C TEOPETUUECKUMH MOJIOKEHUSIMHU.
2.BeInosiHuTe 3a/1aHKe MPErnoaaBaTesl.
3.CocTaBbTe OTYET B COOTBETCTBHH C 3aJaHHEM.
Henn:

- 3aKpeNuTh IPOMJCHHBIM MaTepuall;
- YCIICIIHOE UCTIONIb30BAHNE MMPHOOPETEHHBIX YMEHHI B peallbHOM JKU3HH

HpaKTI/l‘leCKafl 4acThb.

3amaHue sl CTyIEHTOB:

CocTaBUTh MalIMHHO-AMIAPATYPHYIO CXEMY JJIs TJIAaBHOTO OpOXKEHUS U JOOpakKMBaHUS.
[Ipuaymats KaxxaoMy CTyAeHTY 3 Bompoca 1o fanHoi teme. OhopMHUTH OTYET.

IpakTHyeckoe 3ansaTHe CoOCTaBJAeHHE MAIIMHHO-ANNAPATYPHON cXeMbl GUIbTPO-
BaHMHA [IMBA.

CTyaeHT J0JIKeH:
yMeTh:

-COCTaBJISITh MAIlIMHHO-AIIIAPATYPHYIO CXeMY(UIbTPOBAHUS MHBA,
3HATh:

- 00opyZOBaHKE U €r0 MPUHIMUI JEHCTBUS B COCTaBE MAlIMHHO-ANMApaTypHOU CXEMBbI-
(bunpTpOBaHUS MUBA.
Xox paGoThI:

1.0O3HaKOMbTECH C TEOPETUUECKUMHU MOJIOKEHUSMHU.
2.BeimonHATE 3a/1aHKE TIPETIOIaBaTEIS.
3.CocTaBbTe OTYET B COOTBETCTBUHU C 33JaHUEM.

Hean:
- 3aKpenuTh NPOUICHHBIN MaTepHua;
- YCHEIIHOE UCTIOIh30BaHHE IPUOOPETCHHBIX YMEHUN B PEAIbHOM KU3HU.
TeopeTnyeckas 4acTb.

OcaxapeHHBII 3aTOp, MPEACTABIIONNA COOON CYCIEH3HMIO, MOKHO pa3leluTh Ha IBE (asbl:
KUIKYIO (MUBHOE CYCII0) M TBepAyo (muBHast qpobuna). [ITuBHOE Cyclio — 3TO BOAHBINA PACTBOP IKCTPaK-
THUBHBIX BEIECTB, MOJIy4YaeMbIX NMpHU 3aTupaHud. [InBHas IpoOMHA — HEpacTBOPEHHAas SpH 3aTUPAHUU
4acTh 36PHO-TIPOYKTOB, KOTOPAsi OCTACTCS Mocie GUILTPOBAHUS Cyclia U TIPOMBIBAHUS TOPsueii BOIOM.
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OunbTpoBaHNE — MPOIIECC PA3JICIICHHS] HEOHOPOIHBIX CH-
CTEM C MOMOIBIO TOPUCTON MEPErOPOIKH, 3aePKUBAIOIICH TBEP/bIE YACTULBI M MPOITYCKAIOMIEH KHI-
KoCTh. OUIBTPOBAaHUE MPOBOIAT 11 BO3MOXKHO MOJHOTO M OBICTPOTO OTAEIEHHS CyClia OT HepacTBOPEH-
HBIX 4YacTHL 3aropa. [y oroeneHus cyciaa OT APOOMHBI NMPUMEHSIOT (UIbTPALMOHHBIEC allaparhl Wi
¢unbTp-npeccsl. CeryaTas neperopojka (GpUIbTPAIMOHHOTO ammapara (4aHa) CIy>KUT OIOpOH Ul Apo-
OMHBI, KOTOpast ABJSIETCS QUIBTPYIOUIMM ciioeM. PUIIbTpyIoIeil OCHOBOH B (PUIBTP-IIpecce CIIyKaT MeM-
Opanbl. Hanbonee pacrpocTtpaneH criocod GpuiabTpoBaHus 3aTopa B GuibTpaimoHHomarmapare (puc. 1),
KOTOPBIH NpeAcTaBisieT co00 CTaIbHOM KOPITYC.

@upTpalMOHHBIN anmapar.

LunuHIpUYECKUI COCYl ¢ IJIOCKUM JTHOM U C(hepUUeCKOil KPBIIIKOW, CHAOKEHHON BBITSIK-
HOW TpyOoOii uTst yaaneHus napa B arMmocdepy. OcHoBaHHEM IS GHUIIBTPYIOMIETO CIIOS APOOUHBI CITYIKUT
BTOpPOE pa300pHOE CUT-YATOE JIHO M3 JIMCTOBOW OpPOH3BI, pacnojoxeHHoe Ha 10—12 MM BbIIIE OCHOBHO-
ro gHa. OTBepCTUs B CUTax BBINOJIHEHBI B BUJE 1ened amuuoil 20—30 MM, mmpuHoit ceepxy 0,4—0,7
MM ¥ pacIIMpEeHUEM K HIDKHEH cTopoHe cuTa A0 3-4 MM. [loBbIieHre mIomaay CeYeHus mene B HIDK-
HEll 9aCcTH YMEHBIIIaeT COIIPOTUBIICHNE IBMKCHUIO KHUIKOCTH M 00JIerdyaeT OYNCTKY CUT. JKuBoe ceueHue
cuTa (001Ias oAb OTBEPCTHIi) cocTaBisieT 4-8% ot ero oOuiel wiomaau. B ¢punprparonHoM arra-
paTe uMeeTcsl pa3phIXIUTENh 3, MpeHA3HAYCHHBIHN IS PBIXJIICHHS IPOOUHBI IIPH €€ IPOMBIBAHUH BOJIOM,
a TakKe JUIsl BRITPY3KH. Pa3pbIXJIUTEINb MPEACTABIISCT COO0N MEMIANKY ¢ BEPTUKAJIBHBIMU TOBOPOTHBIMH
HO)KaMH, CHa0)KCHHBIMH TIPOTTAITHUKAMH, WM C HOXKaMH CI0XHOW KOH(UTYpAIUU C MPUBOJIOM OT DJIEK-
TPOJBUTATEIISI Yepe3 PEAYKTOp O M KOpOOKY CKOpocTel 5. PrIXiUTENh UMEET JiBe CKOPOCTH BpAIICHUS:
1/3—1/2 mun" ans peixiaenuss 1 10—15 MUH-' 1715 BBITPY3KH JPOOUHBI; MOXKET ONYCKATHCS U IIOJHH-
MaThCsl C TIOMOIIBIO HACcOCa 4 U THPABINYECKOTO MOIbeMHMKA 7. i1 paBHOMEPHOI'O OPOIICHUS APOOH-
HBI TOpSYEl BOJIOM HaJ| pa3phIXJIATENEM yCTaHOBIIEHO CErHEPOBO Koisieco 2. Bo m3bexanne pa3Oph3ru-
BaHWs OHO BpAIAeTcs ¢ yacToTol 5 mun*! J[ng oTBoga M3 anmapara (pUILTPOBAHHOIO CyClla OT OCHOB-
HOTO JIHA ammapara HMeITCs TPyOku 9, mpuyueMm Kaxaas CHaOXeHa (IIbTPAllMOHHBIM KpaHoM 8.
OuIbTpallMOHHBIC KPAHBI PACTIONOKEHBI HAJl JIOTKOM JJIsl TIpUeMa Cyclia U MpeaHa3HAYCHBI ) PEeTyIIH-
pOBaHMS CKOPOCTH (DMIIBTPOBAHUS U MPEIYTPEKICHIS TTOMAaHNs BO3yXa Yepe3 TPyOKH B TIOJ-CUTOBOE
pOCTPaHCTBO. DUIILTPALIMOHHBIN anmnapaT CHA0XKEH PEeryysTopoM JaBiCHUs |, MpeHa3HAYCHHBIM IS
oTpe/ieNIeHusT B KaXJIbIii MOMEHT (PHJIbTPAllMOHHOTO JABJICHUS M W3MEHEHUS CKOPOCTH (PHIBTPOBAHHS
omHUM o0mmM KpaHoM.O0beM (uibTpanmoHHOTO ammaparta Ha Kaxiasle 100 Kr 3aTupaeMoro cojoza
npuHUMAKOT paBHbIM 0,6—0,7 M>, a 1MaMeTp anmapaTa ONPEAENSIOT B 3aBUCMMOCTH OT HEOOXOIMMOMN
MOBEPXHOCTH (PUIBTPalMOHHBIX cUT. [Ipu BbIcOTE c0st APOOUHEI 35 cM, cunTast, 4to Kaxasie 100 kr cy-
xoro coyioga marot 180 oM CBIPOW TPOOUMHBI, HEOOXOAMMAas TUIOMAAb CUT Ha Kaxaeie 100 kr cyxoro co-
noaa pasHa 0,5 M2 Unciao GUILTPALMOHHBIX KPaHOB PACCUMTHIBAIOT, MCXOMS M3 YCJIOBHUS, YTO HA Kak-
JbIM KpaH JOJIKHA NPUXOAUTHCA IIomans cut 1,25-1,5 M2

@HHLTpOBaHHC 3aTOpa B (I)I/IJ'ILTpa]_II/IOHHOMaHHapaTe
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[Iporeccs! mpu punsTpoBanuu. Ilepen punpTpoBaHneM B 3aTope, HMEIOIIEM TeMIieparypy 76—
77°C, Bce (epMEHTHI IPAKTUYECKA WHAKTHBUPOBAHbI, KPOME CC-aMHUIIa3bl, KOTOpask ACHCTBYET B MpOLEC-
ce ¢GwIbTpoBaHUS 3aTopa B (MIBTPAIIMOHHOM ammapaTe M JoocaxapuBaeT OCTAaTKW Kpaxmaia. [lpu
(WIBTPOBAHUU U MTPOMBIBAaHUU JPOOMHBI TEMIIEPaTypyQUIBTPYIOIIETO CJIosi coXpaHstoT He 6onee 78°C.
[loBeImenne TeMrepatypbl IPUBEIET K MOTepe aKTUBHOCTH a-aMHJIA3bl, B Pe3yJbTaTe HYero Kpaxmai
TPYAHOPA3PBIXIAEMBIX KOHYMKOB 3€pHA OCTAaHETCSl HETUPOJIN30BAHHBIM, UTO CHU3HUT BBIXOJI DKCTPAKTa U
3aTpyIHUT QUIbTpoBaHNE. BO3MOXKHO TakkKe MOsSBICHNUE KIeHCTepHOH MyTH B cycie.Kpome Toro, moBsI-
LICHHAas TeMIepaTypa B GpuibTpylomeM ciioe OyJaeT crnocoOCTBOBATh YBEJINYEHUIO PACTBOPUMOCTH HEKO-
TOPBIX MPOJYKTOB pacIIeIUIeHUs] OEJIKOB M CHI)KEHUIO OEITKOBOM CTOWKOCTH IHBA, a TAaKXKe TEePexXoay B
pacTtBop NoiH(EeHOIBHBIX BEMIECTB, KpeMHHEBOW U (ochopHOl KHCIOT, OKcHaa Kaiusl. Tak Kak He-
pPacTBOpPEHHBIE YaCTHIIBI 3aTOPa, B TOM YHCIIE U IIeTyXa, UMEIOT OOJIBIITYIO INIOTHOCTD, YeM CYCJIO, TO OHU
OCaXKJAIOTCs Ha (UIBTPALIMOHHOM cHTE, GopMUpys QMIBTPYIOUMHA cioil. BHayane noBonbHO OBICTpPO
OCEIaroT KPYIMHBIE YaCTHIIbI, BKIIFOYAIOIINE 000JI0YKY 3epHa C OCTaTKaMHU DHJOCIIEpPMa, KPYIKY M TUIOT-
HBIC YAaCTHIIBI KOAryysaTa. 3aTeM Ha CJIOC TSKENBbIX KPYIHBIX YaCTHIl HAKAIUIMBACTCS CIIOH Oojiee METKUX
yactuil. CBepXy ocakJaeTcs TOHKas CyCIeH3Hs, COCTOSIIAsl U3 CKOaryJInpoBaBIINX OenkoB, u ap.Ha oca-
KJICHHE YacTHIl 3aTOpa BIIMSIIOT COCTaB IPOOWHBI, TEMIepaTypa W IUIOTHOCTH 3aTopa. dopmupoBanue
(bMIBTPYIOMIETo CII0S MPOXOAUT ObICTpPEE MPH MOBBIIICHHBIX TEMIIEpaTypax U B MeHee KOHIIEHTPHUPOBAH-
HBIX 3aTopax.llocie oTcramBanms 3aropa BbicoTa cios IpobuHbl paBHa 30—40 cMm, a npu apoOieHun
YBIIQXKHEHHOTO COJIO/Ia, KOTOPOE YCKOPSIET (PMIBTPOBAHUE, HO MOXKET MPUBECTH K YXY/IIEHHIO Ka4eCcTBa
OCBETJICHUSI, CJION ApoOUHBI yBennunuBaioT 10 S50—60 cMm.B ¢punbTpyromem cioe 1 apodunbl 06pasyroTcst
M3BWINCTHIC KaMWUISPHBIC KaHAIBI 2 ¢ Pa3IuYHON IUTomanasio cedenus (puc. 1). Kpymabeie gacTtuimpl 3
3aropa nuamerpom Oosee 100 MKM HE MPOHMKAIOT BHYTPb STHX KalMJUIIPOB U OCENAIOT HA MOBEPXHOCTH
B Buje TecTa. Yactuiel 4 quameTpoM 10 30 MKM 3aJCpKUBAIOTCS B YIJIAX U TIEPETOPOIKAX KAITHIUISIPOB.
[Ipu ManbIX CKOPOCTSIX ABMKEHHS Cycia uepe3 (puiIbTpyIomui clioi Ha CTeHKaX KaluuUIspoB yAep KuBa-
eTcst u Oonee Menkasi B3Bech. CKOPOCTh (DMUIBTPOBAHHUA — 3TO KOJIUYECTBO (DMIBTpaTa, MPOXOJISIIETO
uepe3 1 M? GUIBTPYIOIIEH MEPETOPOIKU B €IMHUILY BPEMEHH. 3aBUCUT OHA OT BBICOTHI CTOJIOA SKHUIKOM
(hazpl, KauecTBa COJIO/Ia M €ro MoMoJja, TeMIEpaTyphl 3aTOPHON Macchl M cocTaBa cycina.Pa3genenue
TBEpIOH u JKUAKON ¢a3 3aTopa
COCTOHT u3 JIBYX CTa/Ini: MOJTy9eHue TIePBOTO
Cyclla TpOLeKUBAaHUEM €ro 4Yepe3 oW ApoOMHBI (TIepBast CTaaus) U MPOMBIBAaHHE APOOMHBI KallUILIAP-
HOTO KaHajla Topsdeil BOJIOW Ul M3BJICUEHHS M3 Hee ocTaTka B (DMIBTPYIOIIEM KOBCycia (BTOpas cTa-
Iust). cioe ApoOuHBIB Havane GpuibTpoBaHMA JaBieHHE CTOIOA KUIAKOCTH PaBHO MPUMEPHO 1 M BOJ. CT.,
3areM oHo moHmxkaercs 10 0,3—0,4 M BOA. CT. M OCTaeTCs HAa 3TOM YPOBHE TPH NTPOMBIBAHUH JTPOOHHBI.
KauectBo comnona Biusier Ha opmupoBanue ¢puinbTpyromero cios. [lomon comona xopoiero pacTsope-
HUS JTAeT PBIXJIBIN, JIETKO MPOHUIAEMBIN (PHIBTPYIOMINNA CITOW, COCTOSAIINA M3 OOJIBIINX YACTHIL MICTYXH
1 pa3MoJIOTOrO SHAOCIEPMa C YaCTHLAMH HEBBICOKOH IuIoTHOCTH. O00I04YKa III0X0 PACTBOPEHHOTO CO-
Jo7a TPy APOOJICHNN U3MENbUaeTCsl Ha MEJIKHe YacTHIIBI C OCTaTKaMM SHaocnepMa. Takoi corioj maer
MOBBIILICHHYIO J0JII0 XPYNKK U TSDKENBIX YacTHIL B TIOMOJIE M 00pa3yeT Oosiee KOMIIAaKTHBIM ¥ MEHee Mpo-
HUIAeMBII GUIBTPYIOUHHA cioi qpoounsl.lIpu npobieHnu CBEXEBBICYIIIEHHOTO COJI0/a, a TAKXKE COI0a
C HU3KOH BJIaKHOCTBIO 00pa3yercsi MOMOJI ¢ TIOBBILICHHBIM COJEPKAHUEM MYKH, KOTOpas 3aKylOpUBacT
KaHaJbl B QHIBTPYIOMIEM CJIO€ U 3aTpynHsAeT (puibTpoBanne cycna.CKopocTb QHIBTPOBAHUS MOXKHO TT0-
BBICUTH YBEJIMUEHUEM pa3Mepa YacTHL APOOJICHOTO 3€PHOBOIO CHIPbHS, YHCIA KAMWUIIPHBIX KaHAJIOB H
YMEHBIIIEHUEM WX JIJIMHBI, TIOBBIIIEHHEM TeMIepaTypsl. OHAKO MPHU UCIOIB30BAHUH COJIO/Ia KPYITHOTO
OpoOJIeHUs], XOTS U YBETUUMBACTCS IUIOIIAAb CEUCHUS KaMUIAPOB (PUIBTPYIOMIETO CIIOs, HO BO3PAcTaeT
MIPOAOJKUTENIEHOCTh OCaXxapUBaHUS 3aTOPa U CHMIKAETCS BBIXOJ IKCTPAKTUBHBIX BemiecTB. [Ipu rpybom
IpOOJIEHUH COJIO/Ia YCKOPSIETCS CTe-KaHUEe MEPBOTo Cyciia U MPOMBIBHOW BOABI C MOBEPXHOCTH YACTHYEK
JIPOOWHBI, HO TIPOIECC M3BJICUEHHs Cycia M3 BHYTPEHHHX CJI0eB ApoouHbI 3amemnseTcs.lIpu ¢umbTpo-
BaHMHM 3aTOpa Oonblioe 3HayeHue uMeeT pH cpenpl, Tak Kak Ha0yXaeMOCTh BEIECTB KOJUIOMIHOW JAuC-
nepcHocTr 3aBUcUT OT pH. Hambomnpmras ckopocts humsTpoBanms Hadmonaercs npu pH 5,5. Ha nepBoit
cTaguu (QuiIbTpoBaHMsS 3aTopa OTHeNsIIoT 65-70% Bcero cycna (mepBoe Cycio), OCTaIbHOE CYCIO OT/e-
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JISIETCSL TIPU TPOMBIBAaHUHU APOOWHBI TOpsdei Bomoil.Ilpn mpompiBaHWH IPOOWHBI TIOMHMO Pa3feIICHUS
KUJIKOW U TBEpJoW (ha3, MPOTEKAIOT U XUMUYECKHE MPOIECChl: KOAryJsilus OCITKOB, H3BJICUCHHUE ITOJIN-
(heHONMBHBIX BemiecTB. Ha xapakTep u rIyOMHYy XHUMHUYECKUX TPEBpaIeHUI BIHSIOT cocTaB U pH BOIbI,
HCTIONIb3YEMOH IS IIPOMBIBAHUS APOOUHBI, pyrue (akropsl. Hampumep, B mporecce MpOMBIBaHUS JIPO-
OWHBI JOJS Cycia B MPOMBIBHON BOJIE TIOCTEIIEHHO YMEHBITIACTCs, a 3HadeHue pH moBeImaeTcs, B pe-
3yJIbTaTe YEro yBEIUYMBACTCS PACTBOPEHHUE U3 OOOJIOUKH COJIO/Ia U HECOJIOKEHOTO 3epHa MONH(EHOIb-
HBIX U TOPHKUX BEIIECTB, KPEMHUEBON KHUCIOTHI U JIp., KOTOPBIE YXY/IIAIOT BKYC MHUBA U MOBBIIIAIOT €T0
[IBETHOCTh. EciM B IPOMBIBHOH BOJIec MHOTO KapOOHATa HATPWs, TO IIEIyXa CTAHOBUTCS PBIXJIOHN, U BBI-
1Ie1a4MBaIOTCS BEILIECTBA, MPUAIOIINE CYCITy KPACHBIM M KOPUUHEBBIN oTTeHOK. HeillTpaibHOM 1 Kuciion
BOJION M3BJIEKAETCS MEHbIIE OEIKOBBIX BEIIECTB W KPEMHEBOH KHCIOTHI M CYCJIO UMEET HOPMAJIbHBIH
1BeT. [103ToMy MOKHCICHNE TIPOMBIBHBIX BOJI CITOCOOCTBYET YIIYUIIICHHUIO BKyCa ITHBA.

[IpoBenenne QunbTpoBanus. OunbTpoBaHre 3aTopa B (DHUIBTPAIMIOHHOM arliapare BKIIOYAEeT:
NOJTrOTOBKY (PMIIBTPALIMOHHOTO ammapara, 3ajJHBKY CHUT BOJOH, INEpeKauMBaHHUE 3aTopa M3 3aTOPHOTO
anmapata B (GMIBTPAIIMOHHBIN, OTCTaMBaHKE 3aTopa s (hopMUpoBaHUs (HPMIBTPYIOMIETO CIIOS, PHIBTPO-
BaHME [IEPBOTO Cyclia, IPOMbIBaHHE JPOOUHBI TOpSUYEH BOJIOW, BBITPY3KY JPOOMHBI U3 GUITPALIHOHHOTO
anmaparta. [Ipu moaroroBke GUIBTPAIIMOHHOTO anmapara K paboTe MPOMBIBAIOT Pa3phIXIIUTEINh, CUTA, THO
U creHku anmapara. OUUIICHHBIC CUTA YKIIAJBIBAIOT HA MECTO IUIOTHO JPYT K JAPYry, 4ToObl HE 00pa3o-
BBIBAJIOCH Ienieil. Eciu cuTa yiioskeHbl HEeakKypaTHO, OHM MOTYT OBITh CABHHYTHI C MECTa pa3phbIXJIU-
TeJIeM, YTO MPHUBEIET K yXYAIICHHIO (WIBTPOBAHHUS. 3aTeM 3aKPbIBAIOT JIIOK JUIS BBITPY3KH JIPOOUHBI U
(bmbpTparoHHBIE KPaHbl, OMOJACKMBAIOT allapaT Topssyeil BOJOH, IPOBEPSAIOT ITIOTHOCTh 3aKPBITHS JIFO-
Ka Juist qpoOuHbl. Hammuue Bo3myxa B TpyOax, OTBOAALIMX CYCIIO, MM B ITOJCUTOBOM MPOCTPAHCTBE MO-
JKET HapYUIUTh JBMKEHHE Cycia MpU (UIBTPOBAHUH, PAa30pBaTh MOTOK, TIOATOMY MPOBOIST ONEPAITHIo,
Ha3bIBAEMYIO «3JIMBKOW cuT». st 9TOro (pMiIbTpauroHHBIE KPaHbl, OTBOASALIME TPYOKH, MOJ-CHUTOBOE
MIPOCTPAHCTBE 3aIOJHSIIOT TOPSYEH BOION CHU3Y TakK, 9TOOBI BOJa MOKphIBayIa cuta Ha 1-1,5 cM. J[BepIrs
KPBIIKK (QUIBTPAMOHHOTO anmapaTta v IHrOep BRITSHKHOW TPyObl TOJDKHBI OBITH 3aKpHITHL. Jlanee B moj-
TOTOBJIGHHBIN aIliapatr MepeKadyrnBaloT 3aTOp CO CKOPOCThIO ToToKa 2-4 m/c. UToOB ocmabuth yaap Ha
CHUTO U JOCTHYb 00Jiee PaBHOMEPHOT'O pacclanBaHUs YaCTHIl Pa3HOTO pa3Mepa U IUNIOTHOCTH B GUiIbTpy-
IOIIEM CIIO€, TIOTOK 3aTopa MpHU NepeKayke HApaBiSIIOT Ha CUTO Yepe3 paclpelelnTelb MPU BKIFOYEH-
HOM pa3pbIXJiuTese Ajst 6ojiee paBHOMEPHOTO pacipeesieHHs Macchl B anmnapare. Pazpeixiurens genaert
2-3 obopoTa W OCTaHABIMBACTCS, 3aTOpP OCTABIAIOT B Tokoe Ha 25—30 MuH s (HOPMHPOBAHUS
¢unpTpyromero ciost. [Ipu 3ToM NPOHUCXOAUT AOOCAXWpOBAaHHE KpaxMala, KIeHCTepU30BaHHOTO B TIO-
ciemHel oTBapke. [loBepXHOCTH MPAaBHIIFHO OTCTOSBIIETOCS 3aTOPA JIOJKHA Ka3aThCsl TEMHOM ¢ Mpamop-
HBIM Pa3BOJIOM CEPOBATHIX IMOJIOC OT HIDKenexanero Tecrta.Korga npobuHa xopomo ocsiieT, oHa oopa-
3yet cioit BeicoToit 30-40 cm. st OcBOOOXKISHHS TTOJACUTOBOIO MPOCTPAHCTBA M TPYOOK OT YacTHYEK
JIpoOuHBI QUIBTPAMOHHBIE KPaHbl TOOUYEPEHO (0 OJHOMY HWIIM IO JBa) OBICTPO OTKPHIBAIOT M 3aKPbI-
BAafOT, YTOOBI BBI3BATh BUXPEBOE JIBIKEHHE KUAKOCTH IO cuTamMu. Bogy u MyTHOE Cyciio nepekadyuBaioT
o0paTHO B (DUIBTpalMOHHBIN anmapar. Korma M3 KpaHOB HauyHET BBITEKaTh MPO3PAaYHOE CYCIO, €T
HaIpaBISIOT B CYCJIOBapodYHbIM ammapar. CKOpocTh M PaBHOMEPHOCTh (DHIBTPOBAHHS PETYIUPYIOT
(UIBTPaMOHHBIMH KpaHaMH. XOpOIIEro KadyecTBa (PUIBTpOBaHMS AOCTHTAIOT MPU MajlbIX CKOPOCTSIX
JIBYOKEHHS Cyciia depes apoduny (4,5—6 av®/mun Ha 1 M° mwiomanu cuta). Takyro CKOPOCTh MOJTyYaroT
IpY MOCTETIIEHHOM OTKpBIBaHMH KpaHOB Ha 1/4 nnm 1/5 ux nonepednoro cedenus. [Ipu 6onbmmx ckopo-
CTSIX MOXKET CO3/IaThCs pa3pekeHUe TOJl CHTAMH M B Pe3yJIbTaTe — IPOHUKHOBEHHUE B JPOOHHY TecTa U3
BEPXHET0 CJIOS WIIM BO3yXa B IOJACUTOBOE MTPOCTPAHCTBO Yepe3 KpaHbl. ITO MOXKET MPUBECTH K 3aMe/|Ie-
HUIO (DUIBTPOBAHMS WM JaXe ero npekpamiernro. [Ipu padoTe GMIbTpanrOHHOTO amnmapaTa ¢ peryis-
TOPOM JIaBJIeHUs (pUC. 2) TOCHE CIIyCKa MyTHOTO Cycla uepe3 (QMIbTpaloHHbIE KpaHbl 6 M BO3Bpalle-
Hus' €ro B pUIBTPALMOHHBIN anmapar Mpo3payHoe CyClIo uepe3 KpaH 7 u cOOpHyIo TpyOy 5 HanpaBiIsioT
B pe3epByap perysitopa naienuii 3. M3 pesepByapa cycio yepe3 oOmuil GuibTpaliMoHHbIN KpaH 4 cre-
KaeT B CyCJIOBapOYHBIN ammapar. Mi3MeHeHHneM MpOXOHOTO CeYeHHs 00Iero (huibTparioHHOTO KpaHa
MOJXHO PEryjnupoBaTh KOJIUYCCTBO BBITCKAIOUICTO CyCJlia, T. €. UBMCHATH CKOPOCThH q)I/IHI)TpOBaHI/ISI. N3me-
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HEHUE QMIBTPAIIMOHHOTO JABJICHHUS MOXXHO HAOJIOMATH MO PA3HOCTH YPOBHEH KUIAKOCTH B CTEKIITHHBIX
MaHOMeTpuuecKkuX TpyOkax 1 u 2. B Havane (uibTpoBaHUS MPH HOPMAIBHBIX YCIOBHUSIX CIEIYET IOJI-
nepxkuBath nasiueHue 1 klla< B mampHelimem naBiieHHe MOBBIMIACTCS W KOTAA JOCTHTAET TPUMEPHO 2,5
k[la, cnoit ApoOMHBI HEOOXOAMMO PA3PBIXJIIUTh W CHHU3UTH JIABJICHHE JO INepBOHa4aimbHOro. CTekaHue
MIEPBOTO Cyciia KOHIeHTpanuen cyxux BemecTB 14—20% mpomomxaercs 90-120 mun. [Iporecc MoxHO
YCKOPUTH JIEKaHTaIMel u3 (UIBTPAIIMOHHOTO amiapaTa HaJ0CaJ0YHON OCBETIIMBIICHCS YacTh 3aTopa.

7 6 5 Mocne (unpTpoBanns B npoduHe ocraetcs 30-35% cycna,
KOTOPOE M3BJICKASTCS POMBIBAHHEM BOJIOMH.

Puc. 22

[Ipu mosiBieHNN OCBOOOXKIEHHOTO OT CTEKAIOIIET0 Cyclia BEPXHETO CJIof JPOOWHBI HAYHMHAIOT
IpoMbIBaHKe ee Booil TemnepaTypoir 78-80°C. [IpoMbIBHYIO BOly MOJAIOT B almapar 4yepe3 CErHEpOBO
KOJIECO B TAKOM KOJIMYECTBE, YTOOBI YPOBEHb €€ OblT HECKOJIBKO BBIIIE YPOBHS ApoOMHBI. [IpombIBanme
MIPOBOAST MPHU MOCTOSTHHOM MEJUIEHHOM BpAIEHUN Pa3pbIXJIUTENs, HOKH KOTOPOTO C OMOILBIO THAPAB-
JIMYECKOTO MOIbEMHUKA TTOCTETIEHHO OIMyCKAaIOTCSl BHU3 M OCTaHABJIMBAIOTCS, HE Joxoas 10 cM 10 cuta u
He Hapylias HIWKHero ¢puisTpyromero cios. Pazpeixiurens aenaer 1 odopot 3a 4—5 mun.Ilpu Hepas-
HOMEPHOU TOJIIMHE (PUIBTPYIOIIETO CIIOSl © HEPAaBHOMEPHOM PACTIpPE/ICIICHUH B HEM JJPOOUHBI M3 pa3HbIX
(WIBTPAaMOHHBIX KPaHOB OyJeT BHITEKAaTh NMPOMBIBHAs BOAA C pa3HOW KOHLEHTpauueil skctpakrta. B
9TOM CITydae KpaHbl, U3 KOTOPBIX BBITEKAET MEHEE SKCTPAKTHUBHOE CYCIIO, 3aKPBIBAIOT MOJHOCTHI0.Konu-
YEeCTBO MIPOMBIBHOM BOJBI 3aBUCUT OT MAaCCOBOM JIOJIM CYXHX BEIIECTB Cycia U OT COIEPIKAHUS IKCTPAKTA,
OCTAIOIErocss B MPOMBIBHOM BoJie. OOBIYHO TPOMBIBAHUE JPOOMHBI 3aKAHYHMBAIOT, KOTJA COJEpIKaHUE
9KCTPAKTHBHBIX BEIIECTB B MPOMBIBHON BoJe cHmxkaercs 10 0,5— 1 %. [lanpHeliiee npoMbIBaHUE MIPH-
BEJIET K BHIIIEIAUYNBAHUIO BEIIECTB, YXYAMAOUINX BKYC IMMBA, IEPEpPacXo/ Iy TOIJIMBA HA BhIITApUBAHHE U3
cycia n30bITKa BOJbI, YTO SKOHOMHYECKH HenenecooopasHo.[lpu npombIiBaHNN APOOHHBI 1EKAaHTHPOBATD
HA/I0Ca/I0YHYI0 KUJKOCTh Helb3s. [IpoMbiBanne npoOuHBI pogoinkaercs 1,5—2,5 4, a obuuil mpornecc
nojrydeHus cycna - 3,5-4 u.J{ns noiaydeHus: HEKOTOPBIX COPTOB MMBA HCIIOJIB3YIOT HAa4aJbHOE CYCIIO C
MOBBIIIIEHHOW KOHIIEHTPAIe SKCTPAKTUBHBIX BEUIECTB, T0O3TOMY 0TOOP IMPOMBIBHBIX BOJI B CyCIIOBApOY-
HBIW annapat NpeKparaoT npu 0ojiee BEICOKOW MX KOHLEeHTpauuu. Hanpumep, s nusa JIeHuHrpaacko-
ro opuruHaiabHoro — 4—>5%, JIporiHoro 3osotoro — 3—3,5%. Ho 3areM npombiBaHue JTPOOHHBI MPO-
JIOJDKAIOT, HAIPaBJISAs [IOCTICIHUE IPOMBIBHBIC BOJIBI B COOPHUK, T1I€ XPAaHAT UX IIPU TEMIIepaType He HU-
ke 70°C Bo m30eKaHME 3aKUCAHUS W UCTIONB3YIOT IS IPUTOTOBIICHUS CIIEIYIONIETo 3aTopa.Eciu cycio
IUI0XO (PUIIBTPYETCS], TO MPOBOJSAT MOABEM APOOHMHBL. [l 4ero BKIIOYAIOT Pa3pbIXJIUTENb U OAAIOT TO-
pAYyIO BOJy TOJI CHTA, a IPH HEJJOCTATOYHOM KOJMYECTBE CyClla HaJMBAIOT B AMIApaT 4epe3 CErHepOBO
KOJIECO elIe U ropsuyio Boxy.IIpombiBanre ApOOHHBI MOXKHO MPOBOJIUTH TAKXKE TPEMsl HAIMBAMH IpOOU-
HBI C TICPUOJIMYECKUM BKJIIOUEHHUEM PBIXJIUTENS Ha pa3HOH BeIcOTE ciost ApoOuHbL.Ilociae mpombiBaHus B
npobune ocraercs 0,5-0,7% pacTBOpUMOro sKCTpakTa W okojio 1,5% HEBBIMBIBAEMOrO K Macce COJIo-
na.Beixon ceipolt IpoOWHBI 3aBUCUT OT €€ BIAKHOCTH M OKCTPAKTHUBHOC-TH cosoaa. Hampumep, mpu
BIakHOCTH ApoOuHbI 88% BbIXon ee coctapisier 200 kr Ha 100 kr nmepepa®oTaHHOrO 3€pHOBOrO Chl-
pea.llocie crycka mocienHeil IpOMBIBHOM BOJBI JPOOHUHY BBITPYKAIOT U3 (PHIBTPAIMOHHOTO armapara ¢
IIOMOUIBIO PA3PBIXJIUTENS, Y KOTOPOIO HOYKHU MOBEPHYTHI MJIOCKOH CTOPOHOW IO HAINPABJIEHUIO UX JIBH-
JKCHHUs. 3aTeM MOIOT armapar, cuTa, (GWIbTPAOHHBIE KPaHbl U 3aKPBIBAIOT JIFOK Juisi qpoOunbl. Cura,
CTOSIKM, CTEHKH W JTHHIIE armapara JIPOMBIBAIOTILETKAMHU, a TPyObl U KpaHbl (pUILTPALIMOHHON OaTapeu
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CHJIBHBIM HAIOpPOM BOJBI. He pexe omHOTO pa3a B MecsI GUIbTpallMOHHBIC cuTa 00padaTsiBaroT 10%-
HBIM pacTBOpoM Kayctudeckoi cosl (NaOH) u mojBepraroT MexaHH4ecKOl OYUCTKE.

@duabTpoBaHMe 3aTOPA B 3aTOPHOM (UIBTP-IIpecce.

OUIBTP-TIPECCCOCTOUT U3 CTAHWHBI, PSIMOYTOJIBHBIX PaM M IUIUT, YCTAHABIMBAEMBIX Ha OalKH
CTaHUHBI BepTUKaNbHO. Ha Kaxmyro iUty HazxeBaroT canderky V u3 GpuiabTpoBanbHON TKaHU. [IMUTH 1
pamBbl CKMMAIOT THAPABIUYECKUM 32KHMOM.
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Puc. 3. Pama u itnta 3aTOpHOTO PUIBTp-TIpecca

[Ipu punbTpoBaHMM Cycia OCaxapeHHYIO 3aTOPHYIO Maccy MoAaroT 1o kanany l. Otcroma depes
npopesu I1 oHa moctymaer Bo BHyTpeHHHUE mojoctu pam III. Cyciao mpoXoauT CKBO3b MOJIOTHSHBIE cajl-
(hetku u 1o pudaeHoit nmosepxHocT WKt IV crekaer k kpanam 1, 2, 3 u 1. a. J[poOuna ocraercs B 1o-
JIOCTH paMbl MEXIY caipeTKaMu JABYX COCETHUX IUIUT. ToJmuHa c¢iiost 1poOuHbI 6—7 cM. OcTaTKu Cy-
CJia U3 JPOOMHBI CHaYalla BBITECHSIOTCS CXKAThIM BO3AYXOM WM MApOM, a 3aT€M BBIMBIBAKOTCS TOpSYCH
Booi.IIpn nmpoxyBaHuy 1 TPOMBIBAHNH IPOOUHBI CHKATHIA BO3yX (I1ap) ¥ MPOMBIBHAS BOJa HATHETAETCS
B rutbTp-nipecc 1o 60koBbIM KaHasam VI (cM. puc. 4) B umtax 2, 4 u T. 1. KpaHbl B rmuTax npu mnpojy-
BaHWHU M MPOMBIBAaHUH 3aKpbIBaroT. CxkaThil BO3AyX (Map) W MPOMBIBHAS BOJAA, HE MMes MHOTO BBIXO[a,
pacnpezenseTcs 1mo pudIeHON MOBEPXHOCTH Y€THBIX ILTUT, IPOXOUT CKBO3b ITOJIOTHO BHYTPb IOJIOCTH U
BBITECHAET CYCIIO U3 IPOOMHBI Yepe3 TKaHb HA COCETHUX HEUETHBIX IUIMTaX B OTKPBITHIE KpaHH [, 3, 5 u
T. I. (cM. puc. 4).

W36bITOUHOE HaBneHne npu GuiIbTpoBaHUHU cyclia He HoJbkHO npeBbimath 0,06 MIla, mpu npoay-
BaHWU JPOOUHBI CKATBIM BO3ayxoM (rmapom) — 0,05 Mlla, mpu mpoMbIBaHUN IPOOMHBI TOpSYEH BOIOH
temrepatypoit 75-80'C -0,05-0,15 MIla.

PamMa Ha BepxHel CTOpOHE MMEET MPUIIMB ¢ KaHAJIOM I, KoTopoii y3koi rnpope3sio 11 cooliaercs
¢ BHyTpeHHel nosiocThio [I'b BokoBkie kananb! VI He IMEIOT COOOIIEHNS ¢ BHYTPEHHEH MOJIOCTHIO PaMBbl.
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[InuTel QuapTp-TIpecca UMEIOT TaKue K€ OYepTaHus, KaK v pa-
MBI, Y HUX TOJIbKO HeT KaHaina I. [ToBepXHOCTh TUINT MMEET JKEIOOKH I CTOKA cyciia U IPOMBIBHOM BO-
ne1. Kakmast mmta cHaOXeHa KpaHOM JIJISl BBIBOJA Cycjia M IPOMBIBHOM BOJIBL. UETHBIEC ITUTHI UMEIOT
COCAMHUTEIbHBIC MPOpe3n B OOKOBBIX KaHanax VI, a HedeTHble X He uMeroT. Llukm pabotel GuiabTp-
npecca paBeH npuMepHo 240 muH. OUIBTP-TIpECCHl UMEIOT NMPEUMYIIeCTBa Teper (MIbTPalHOHHBIM
anmapaTroM: B COYETAaHHU C XOPOILEH APOOHIIKON momyyaroT 0oJiee BHICOKHN BBIX0[ AKCTpakTa (10 1 %);
OCHOBHOE CycJI0 (PMIIBTPYETCsl MPUMEPHO Ha | 9; MEHBIIIE pacxXo/lyeTcs BOJIbI Ha IPOMBIBAHUE IPOOHMHEI.

MemOpaHHOKaMepHBIE MOAYIH 5 COCTOAT M3 OJHOW pH(IEHOW TUIHTHI 2 TonmuHon 10 MM, mo-
KPBITOM C 00€MX CTOPOH 3JIACTHYHOM IJIACTMAacCOBOW MeMOpaHOi#t 3, KoTopas 3a)xkara B pamax | TOJIH-
Hoii 1o 40 mMm. [Tnura 2 wepes mtynep 4 coequHsIeTCs THOKUM IIUTAHTOM C TPYyOOTIPOBOJIOM CKATOTO BO3-
nyxa. B 3amanHoe Bpems yepe3 Hero B MPOCTPAHCTBO MEXKIY IUIMTOW 2 W IJIACTMAaCCOBBIMH MEMOpaHaMU
3 moctynaeT cxarelii Bo3ayX. IlockonabKy MeMOpaHbl JIaCTUYHbIE, TO OHU PACTATUBAIOTCA U CKUMAIOT
CJIOH pOOWHBI, HAXOASAIIHICS IO 00e cTOpoHbI MeMOpaHnsbl. [1o Ipyryro cTOpoHy cIoi APOOHHBI OTPaHU-
4yeH (pUIbTpyIOIIed TUINTONW 6, COCTOSIIEH M3 penIeTyaToil MpornuiIeHOBOW OCHOBHI 7 (TommmuHa 40 MM),
MOKPBITON ¢ 00eMX CTOPOH (HIBTPOBAIBHOMN cai(eTkor 8, yepe3 KOTOpYy (PHIBTPYOTCS MEPBOE CYCIIO
u npoMbIBHAs Boga. [locne 3akpbiTs GunbTpa (MOAYIN M IIIUTHL (GUIBTPA CKUMAIOTCS OT MEXaHUYECKO-
r'o MPHUBOAA, U GUIBTP MPUBOAUTCS B pabouee COCTOSIHUE) MEXKITYy MeMOpaHHO-KaMEepHBIM MOJYJIEM 5 U
(dbunpTpyromei mToi 6 oOpasyercs repMeTndeckas kamepa mupuHoi 40 MM, Ky/1a moctynaer 3arop. B
HIDKHEH yacTu (puiibTpa yepe3 Bce MOJYIIH U IUTUTHI IPOXOAT ABa KaHaia: JUIs M0JIauu 3aTopa (IpoMbl-
BaIOIIEH BOJBI) M OTBOJA Cycia (IPOMBIBHON BOJbI), IPH 3AIOJIHEHHH KaMmep (GHUIbTpa 3aTOPOM 4Yepes
BEPXHMI KaHall BRITECHSIETCS BO3yX. B coOpanHoM Buje (puc. 5) GUIBTP COCTOUT M3 HEMOJIBWKHOW 1 1
MOJBMKHOH 5 TOPLOBBIX IUIUT, MEXIY KOTOPBIMU Ha 0ajikax 6 pacroIoKEHO B IMOABHKHOM COCTOSIHUH
10 60 GUIBTPOBANBHBIX IIUT 4 U MeMOpaHHO-KaMepHble MOIYJH 3. B HEmoABMKHOI TOPIOBOW TUIHTE
MMEIOTCS KaHaJIbl U OJBOJIa 3aTOpa U OTBOJA cycia (IPOMBIBHBIE BObI). CxKAThIH BO3LyX IIOCTYNAET B
MOJTynu 3 TI0 TUOKHUM IIjIaHram 2, 0jaronapst KOTOpbIM 00€CTIeunBaeTCsl MX MOABMKHOCTD MPH BBITPY3Ke
IpoOuHEI B OyHKep 7.

Qunvmposanue. 3aTOp MOJAIOT B KaMepbl 104 n30bIToYHbIM AaBnenueM 0,015—0,02 MITa. Ilep-
BOE CYCIIO TIPOXOJIUT Yepe3 PMIbTPYIoNIie caapeTKH 13 MPONUICHOBON TKAaHW BHYTPb PEIIETUATHIX TUTUT
U BBIBOAUTCS B cOOpHUK. B Teuenue nepsrix 10 MUH aBiieHHE HECKOJIBKO MOBBILIAETCS, a 3aTeM cTaOu-
mm3upyetcs. [locie mpormycka yepe3 GUIBTp BCEro 3aTopa KaMephl 3aMoiHAI0TCS qpobunoi. Otaenenne
MEpBOTo cycia nponxoinkaeTcs okono 20 muH. [locne otaenenus nepBoro cycia JpoOMHY OT)KUMAIOT 3Jia-
CTHYHBIMA MeMOpaHaMH MeMOpaHHO-KaMepHBIX TUUT (puc. 6). s 3Toro BHYTph MOAYyJEH TOJ JaBie-
nuem 0,05—0,6 MIla nogaercst cKaTblii BO3AyX, MEMOpaHBI PacTATUBAIOTCS, CKUMAIOT CIIOW APOOHHBI U
TakuM 00pa3oM BBIIABIIMBAIOT OCTATKH TepBoOro cycia. IIporecc amures okomno 5 muH. [lpomwisanue
Opobunvl. Ilocie oTkaras mepBOro cycia noaady c)kKaToro BO3AyXa OTKIIOYAIOT M MEMOpaHbl BO3BpalLa-
I0TCA B UCXOJHOE monokeHnue. [1o Tem e kaHaizam, 94TO M 3aTOp, B KaHAJBl CHU3Y MOAAIOT TPOMBIBHYIO
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Boxy Temmeparypoit 78°C (cMm. puc. 52). g ynaneHust KHCIopoaa Bo3ayXa e MpeaBapuTeIbHO IeadpH-
pYIOT.

Puc. 5. 3aTopHbIiidpunbTp B cOOpaHHOM BUJIE
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Bopa skcTparupyert u3 IpoOHHBI OCTaTKH MEPBOTO Cyciia, U MPOMON BBIBOAUTCS Yepe3 QHIbTPY-
forue canderku U pemeTdaTsie IIUTH. J[poOuHy OTXKUMAFOT ellle pa3 Mpu W30BITOYHOM JaBIICHUH TIPH-
mepro 0,07 MIla no Bnaxnoctu 32%. [lpu Takoil BIaXHOCTH IpoOWHY yHOOHO TPaHCIOPTHPOBATH.
BraxxHOCTh MOYKHO CHIDKATh W JallbIlle, TIOBhIMAs JaBieHrne Ha MeMOpansl 1o 0,12 MIla, Ho Torma npo-
OMHA CTAHOBWTCS CJIMIIKOM CYXOW, U BO3HUKAIOT 3aTPYyJHEHUsSI MPU €€ TPAHCIOPTHUPOBAHHMHU IO TPyOO-
MIPOBO/IaM U TIPH BBITPYy3Ke 3 OyHKepa. [Iporecc oTxaTus 1poOuHbI 1iutes okoo 10 MuH.

Buiepyska opoounwl. J1ist BRITPY3KH APOOWHBI OTKPHIBAIOT QMIIETP (OTKIIIOYAIOT MEXaHU3M CHKa-
THUSI U Pa3/IBUTAIOT MOJIYJIU W IUTHTHI) U BBITPYKAIOT IpOOMHY B OyHKEp 7, U3 KOTOPOTO e¢ IMHeBMAaTHYe-
CKUM TPAHCIIOPTOM BBIBOJAT B cuiioc 1j1st Xxpanenus. [Iponecc Beirpy3ku amurcs okoio 10 MmuH. OTKpBI-
BaHME M 3aKpbIBaHHE (DMIIBTPA OCYIICCTBISICTCS aBTOMAaTHUECKH. Bech MUK (DMIIbTpOBaHMUS U MIPOMBIBA-
HUs ApoOuHB! pogospkaeTcst 100-110 MuH, 9TO 1aeT BO3MOXXHOCTh (PHIIBTPOBATH MPUMEPHO 12 3aTOPOB.

B xoHI1e Henenu, KOraa 3aKkaHuYUBAIOTCSl BAPKH, (QHIBTPOBAIbHBIE cal(eTKu MPOMBIBAIOT BOJOH,
He BhIHUMAs UX u3 QuibTpa. i pacTBOpEeHMs OCTaBIIMXCA YaCTHYEK JPOOWHBI B T€UEHHE HECKOIBKHX
4acoB yepe3 GUIbTP NPOKAYMBAIOT cIa0O0IeIOYHOH pacTBOp.

IIpakTH4Yeckas 4acTh.
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3ananue AJs CTYACHTOB: U3yUNTh YCTpOHCTBa GribTpanny nuBa. OPpopMHTh KAKAOMY CTYIEHTY
5 Bompoca Mo JaHHOH TeMe.

3anuimTe Ha3BaHUE PadOThI U €€ LEIb.

IpakTnyeckoe 3ansiTue CocTaBjeHHe MANIMHHO-ANNAPATYPHO CXeMbl J1JIS1 Helpe-
PBIBHOTO OpOKEHUsI.

CTyleHT J0JIKeH:
yMeTb:

-COCTaBJISITh MALTMHHO-ANNIAPAaTYPHYIO cXeMy (MIbTPOBAHUS M1BA,
3HATh:

- 000pyJIOBaHUE U €r0 MPUHIMI JIEHCTBUSA B COCTaBE MAIIMHHO-ANNApaTypHOH CXEMBbI-
(GUIbTPOBaHUS MTUBA.
Xox padoThI:

1.O3HaKOMbTECH C TEOPETUUECKUMU MOJIOKEHUSIMH.
2.BeImoniHuTe 3a/1aHKke MPEnoaaBaTes.
3.CocTaBbTe OTUET B COOTBETCTBUU C 3aJaHUEM.

Hean:
- 3aKpenuTh MPOIACHHBIN MaTepHua;
- YCHEITHOE UCTIOIh30BaHHE IPUOOPETEHHBIX YMEHUH B PEAIbHOM KU3HU.
TeopeTuueckas 4acTb.

BpoaunbHable OamHM M3TOTOBIICHBI M3 HEP)KABEIOIIEH CTad; B OMBITAX MCIOJNB30BAM OalIHU
muameTpoM 150 MM, BBICOTOH 4 M, a B oOpasiie IS MPOW3BOACTBEHHBIX IieNel - auameTpoM 900 MM m
BBICOTOW BEPTHUKAILHOU YacTu 7,6 M. B OaiHe, KoTOopas MIMEET OXJIAXIAINIY0 pyOaIriky, paBHOMEPHO
pa3MenIeHsl Ha OMpPENeIEHHOM pacCTOSHUHM TephopHpoBaHHBIE TOPU3OHTAIBHBIE IUTACTHHBI, KOTOPHIE
OTPaHMYUBAIOT TEYCHUE, YTOOBI MIPEJOTBPATUTH BOZMOKHOE CMEIIMBAHUE CyCla C IIMBOM, YeMy CIOCo0-
CTBYET TaKk€ M3MEHEHHE IUIOTHOCTH Cyciia Tipu cOpakuBaHuM. Hajm TutacTHHAMH HaXOXIATCS TEPMOMET-
pBL U ycTpoiicTBa a1t otOopa npob. bpokeHne BeayT ¢ BBHICOKOW KOHIEHTpalMed Apoxokei (ot 25 mo
30% BIAXHBIX), KOTOPYIO TIOAAEPKHUBAIOT TEM, YTO B CHEIMATFHOM OTCTOWHWKE, HAXOIAIIEMCS BHYTPH
yaHa, APOKKH 3a1epKUBAIOT U BO3BPAIIAIOT B HUKHIOIO YacTh OAIlIHU.

OOmiass KOMITIOHOBKa 00OpYJOBaHMsI NPU HENPEPHIBHOM OpOKeHMH B OaliHe H300pakeHa Ha
puc..1.
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Puc. 1. Cxema HenpepbIBHOTO npomnecca B OpoanabLHOi 0amHe: 1 - cOopHMK cycaa; 2 - oXJIaguTeNb

nuBa; 3, 7 - npulopkI 11l U3MepPeHHs IVIOTHOCTH; 4 - COOPHMKHM IIMBAa; 5 - Tepmopydaika; 6 - 6po-
AWJIBLHBINA annapart; 8 - pacxogomep; 9 - nacrepusatop Aj4 cyciaa; 10 - Hacocsl A7 cyca

Cycio, niepekauyaHHoe U3 COOPHHUKA, MOCTyIAeT Yepe3 MIACTHHYATHIN MacTepu3aTop B HU3 Oari-
HU, TIPU TMPOXOKJICHUN BHYTPH OallHW BBEPX OHO cOpakuBaeTcs mpH Temreparype okono 20°C 3a § 4,
MOJIOZIOC TUBO CTEKAET CBEPXY M Uepe3 XOJOMWIBHHK TOCTymaeT B cOOpHHK. [Ipom3BOIUTEIBHOCTH
0O0JIBIIION OAlTHU TIPU UCTIONB30BAaHUH HU30BBIX JAPOXKEH 0komo 16 ri/4. [{ist mpousBoaCcTBa MHBa C HOP-
MaJIbHBIMHM CBOMCTBAaMH, IJIABHBIM 00pa30M BKYCOM U 3ariaxoM, HaJl0 0TOOpaTh XJIOMBEBUIHBIC APOIKKH
TaK, YTOOBI COXPAHMIIACH BHICOKAS KOHIIGHTPALUS JPOXIKEH, UTO SIBISIETCS OCHOBHBIM TpeOoBaHueM. Cy-
10, T0J[aBaeMoe Jijisi COpakuBaHUs, JHOJDKHO OBITh 0€3 MHUKPOOPraHW3MOB, MOPTAIIUX BKyC muBa. [Ipu
TaKHUX YCIIOBUSX 000pyIOBaHHE MOKET HaXOJUThCS B DKCILUTyaTallid HETPEphIBHO 6 Mecsnes. B mpous-
BOJICTBE OpOJMJIbHYIO OalllHIO OYEHB JIErKO MpucnocabiuBaTh. Hapsay ¢ uUCHoIb30BaHHEM B KaueCTBE
HEMPEePBIBHOTO YaHa, B KOTOPBINA MOJBOASIT CYCIO, € MOXHO NMPUMEHSTh TaK K€, KaK yCKOPHUTEIh Opo-
JKEHMsI, KyJia MOAAT CYCJ0, MPEABAPUTEILHO COPOXKEHHOE IPOXOKaMHU 3TOro ke Tuma. HempepsiBHOE
Opo’keHHue SBISIETCS TOJIBKO YaCThIO HEMPEPHIBHOTO IMPOM3BOJICTBA THBA, OJHAKO HAMOOJee 3HAYUTEIh-
HBIM y4YacTKOM, OKa3bIBAIOIIMM peEIIaroliee BIMSHUE Ha kKauecTBO nuBa. [loka eme He OBLIO IOKa3aHo,
YTO Ka4eCTBO HEMPEPBIBHO COPaKMBAaeMOT0 THBA TaKOE ke, KaK KauyeCTBO MHWBa, IOTYYSHHOTO TIPH KJac-
cudeckoM OpoxkeHnu. CpaBHUTEIHHBIC MCIIBITAHUS, TPOBOJUMBIC B HEOOJBIIOM MAacIiTade ¢ MMBOM M3
na00paTOPHBIX U TIOTY3aBOJCKUX YCTPOWCTB, HEJOCTATOYHO MOKa3aTeldbHBI. Kpome TOro, HEM3BECTHO,
KaK JIOJITO TMHUBO HEMPEPHIBHOTO OPOKEHUS COXPaHSIET CBOM OCHOBHBIE CBOMCTBA MPHU TPAHCIIOPTUPOBKE,
XpaHEeHUH U posiuBe. He perieHsl pa3Hple 4acTHBIE MPOOJIEMBI, TaKhe, KaK CBS3b MpOIlecca PO3INBa C
HEIMPEPHIBHBIM TIPOU3BOJICTBOM, BEIPABHUBAHUE 3HAYUTEIHHBIX CE30HHBIX OTKJIOHCHHHA W TPEeOOBaHUH K
accopTuMeHTy. Her coMHeHHH, 4TO mapayuienbHOe MPOU3BOJCTBO CBETIOIO M TEMHOTO MUBA U IHBA C
Pa3HOM KOHIIEHTpAI[MEH HAaYaJIbHOTO Cyciia MPU HEMPEPHIBHOM OPOKEHUH OYIET CBSI3aHO C TPYIHOCTSIMHU.
Orta o0mas KapTHHA MPO0IIeM, BOZHUKAIONIUX MPH HETPEPHIBHOM TIPOHU3BOJICTBE MTHUBA, OOBSICHIET, TTOoYe-
My TP €T0 BHEAPEHUHU CJICAYET MOCTYIaTh OCTOPOXKHO, OCOOCHHO Ha CPETHEEBPOIECHCKUX MMBOBAPCH-
HBIX 3aBOJIaX, MUBO KOTOPBHIX H3BECTHO CBOUM XOPOIINM Ka4eCTBOM.

IIpakTH4Yeckas 4acThb.
3aganue sl CTYACHTOB.
OdopMuUTh KaXXI0MY CTYAEHTY 3 BOIIpOCa M0 TaHHOU TeMe.

3anumwuTe Ha3BaHUE PaOOTHI U €€ MEITb.

HpaKTuqecxoe 3aHsitue Pacyer u noa6op o6opy/oBaHus /IJisl PO3JMBA MUBA.
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CTyIeHT J0JKeH:
yMeThb:

- COCTaBJIATh MAIIMHHO-ANNApaTyPHYIO CXEMY PO3JIMBa MUBa B Oy THUIKH,
3HATh:

- 000pyI0BaHKME W MPUHLMUI ACUCTBUS MAlIMHHO-AMMAapaTypHOU CXEMbI pO3JIHBa MKBA B
OYTBUIKH.
.Xoa padoThI:

1.O3HaKOMbBTECH C TEOPETUUECKUMU MOJIOKEHUSIMH.
2.BeImonHUTe 3a/1aHKE TPEroaaBaTesl.
3.CocTaBbTe OTUET B COOTBETCTBUH C 3aJaHHUCM.
Mean:

- 3aKpenuTh NIPOMACHHBIM MaTepual;

- YCHEIIHOE UCII0JIb30BaHNE TPUOOPETEHHBIX YMEHUH B peabHOU KU3HU.
TeopeTnueckas 4acThb.
Texmomornueckas cxema IIPOU3BOJICTBA ITMBa
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Puc. 1. TexHomoruueckas cxema pO3JinBa IIUBA .

ITuBO UrPHUCTHII OCBEXKAIOLIMI HATIMTOK, CJIETKA C XMEJIEBBIM 3al1axOM HAChIIEH THOKCH-
oM yriaepoaa.OuMIeHHBIH coJIoA M3Menb4yaeTcs B BajbloBOM apoOuike 1. (XapakTepHbIM
KOHCTPYKTUBHBIM MTPU3HAKOM MEJbHUIIBI ABISETCS TO OOCTOSTENBCTBO YTO paboyre opraHsl Co-
MIPUKACaIOTCsl, B JpoOMIKe paboure OopraHbl HE CONpHKacaroTcs. B BanblioBoM IpoOuike eciu
BaJIbLIbl Pa3Be/IeHbl, UMEIOT 3a30p, MAIlIMHA BHIMOIHIET POJIb IPOOUIIKH, €CIIN BaJIbIbl CBEJICHBI
TO POOMIIKA BBIMOJHSAET POJIb MENBHUIBL. Llens npoOieHns n3MenpueHus - MOTyYeHHe OIHO-
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POZIHOM KPYTIBI IPU COXpaHEHUH IIeTyxu.) JpoOieHslit MaTepualn MocTynaeT JJisi B3BEIINBAHUS
Ha Bechl 2 U B OyHKep 3, 3aTeM Ha MarHUTHBIN cemapaTop 4 jnanee OYMIIeHHBIA TpOOIeHBIH co-
JIOJ TIO/Ia€TCs B 3aTOPHBIN anmnapar 5 (HMIMHIpUYECKas eMKOCTh) B 3aTOPHOM arlfapare mpouc-
XOJIUT CMelIMBaHue ApobreHol Maccel ¢ Boaod mpu temmeparype 60 C 3a tem 40% wmaccsl
NepeKauyrnBaeTcs Ha MepBYI0 OTBAPKY B 3aTOPHBIH ammapar 6 TaM MepBOHAYaJbHO Macca Harpe-
Baercs 10 temrepatypbl 70 C 310 Temmeparypa ocaxapuBaHHs 3a TEM Macca JOBOJIUTCA 10 KH-
NEHUs, IPU KUIMIEHUU KPYMHbIE YaCTHIIbl pa3BapUBaIOTCA, BbIIENseTCs OelkoBas Macca, Mmocle
YEero pacTBOp MEpPEeKauUBaECTCs B 3aTOPHBIN anmapar S5 npu CMEIUBaHUU PACTBOPOB TEMIIEpaTy-
pa cranoBurcs paBHoil 70 C 3aTOp OCTaBIAIOT JJIsi OCaXapuWBaHUA MOCJE YEro 4acTh pacTBOpa
BO3BpAIllalOT HAa BTOPYIO OTBAapKy B ammapatr 6 mpu 3ToM Temneparypa paBHa 80 C nanee 3aTop
HampaBJseTcs Ha QUIBTPALMIO B anmapar 7 CBETJIas YacTh pacTBOpa Ha3bIBaeMasi CycliOM Iepe-
KauMBaeTCsl B CYyCJIOBAPOUHBIN anmapart §, Kyaa 100aBIseTcss XMeJb, CYCJIO JOBOIUTCS A0 KHUIIe-
HUS, MIOCJIe BapKU XMEJbHOE CYCJIO HAIpaBiseTcsl B XMENICOTACHUTENb 9 rae JenecTku XMens
3aJIep)KUBAIOTCS, & PACTBOP MepeKkaynBaeTcs B cOOpHUK ropsiuero cycia 10 cycno manee mopa-
€TCs B IEHTPOOCKHBIA TapenbyaThiid cenapaTop 11 B KOTOPOM IMPOUCXOJMT OYHUCTKA OT B3BE-
IIEHHBIX YacTHIll Oelika, U3 cemapatopa 11 cycio mocTymnaer Ha OXJIaKICHHE B TEIIOOOMEHHUK
12 Tie oHO oxJjaxkaaercst 10 Temrneparypbl 6 C, oXJaxACHHOE CyCJIO CIIMBAETCS B OPOJMIIbHBIN
yaH 13 Kyzaa 100aBisi0OTCs JPOXKKH U3 eMKOCTH 14, mepBoe OposkeHHe MPOTEeKaeT MpU TeMIiepa-
type okosio 10 C B TeueHue 6-8 CyTOK Aajee MOJIOJIO€ TMBO OYMIIAIOT OT APOKKEW M Harpas-
JSIOT B TaHK 15 myist mobpaxkuBanus B TedeHuu 11-90 cyTok, ganee moJ JaBICHUEM JUOKCHIA
yriepojia u3 TaHka 15 muBo mogaetcs B cemaparop 16 u B guibTp 17 1716 0CBOOOXKTAETCS OT
TIPOAOKEH, MUKPOOPTAaHU3MOB M JPYTHX MEJKHX YacTUll, OT(HUIHTPOBAHHOE MUBO MOAAETCS B
Ter100OMeHHUK 18 mpu HEeoOXOAMMOCTH HACHIIIAETCA TUOKCUAOM yTiepoaa B KapOOHU3aTope
19 cnuBaercs B Tank 20 ¥ oJla€TCs B OTACIICHUE PO3JIUBA.
HpaKTI/I'leCKaﬂ 4acThb.

3amganane W1 cTyaeHToB. OQOpMUTE KaXAOMY CTYISHTY 3 BOIIpOCa IO JaHHOHW TeMe.

3anumuTe Ha3BaHUE paOOTHI U €€ MElTb.

IIpakTuyeckoe 3anaTue CocTaBjeHre MAIIHHHO-ANNAPATYPHO cXeMbl PO3JHBA
NMBA B OYTBLIKH.

CTyleHT 0JIKeH:
yMeEThb:

- COCTABJIATh MAIIMHHO-AIIIAPATYPHYIO CXEMY PO3JIMBa IIMBA B 6YTBIJ'IKI/I,
3HATb:

- o0opyZ0BaHUE M MPUHIIMI JEHCTBHS MAIIMHHO-AIIApaTypHON CXEMBI PO3JIMBa MHUBA B
OYTBUIKH.

Xox paboThI:

1.O3HaKOMBTECH C TEOPETUUECKUMU MOJIOKEHUSIMH.

2.BBINOTHUTE 3aJaHUE MPENOIaBaTeNs.

3.CocTaBbTe OTUET B COOTBETCTBUH C 3aJaHUCM.

Menn:

- 3aKpenuTh NIPOMICHHBIM MaTepual;

- YCHEIIHOE UCII0JIb30BaHUE TPUOOPETEHHBIX YMEHUH B peajbHON KU3HU.
TeopeTnueckas 4acThb.
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TexHOIOrNYeCcKH MPOIecC PO3JINBA MHBA B 00OPOTHYIO CTEKJIOOYTBUIKY JEIUTCS Ha CIIeTyIOIIne
¢assr:

1. Anmapat /17151 BBIeMKU OYyTBIIOK U3 SALIUKA.
2. [Nogaya mycThIX OYTHUIOK MO KOHBEHepy Ha OYTBUIKOMOCUHYIO MAIIUHY

3. Moiika B IBYX MOTPY>XKHBIX BaHHAX, IITIPUIIEBaHUE TOpsUei BOJON, MHOTOKpaTHas 00paboTka
B IIEJIOYHOW BaHHE, BO BPEMs KOTOPOW yNAJSIFOTCS MEIbUANIINE YaCTUUKH TPSI3U M 3TUKETKAa U MHOTO-
KpaTHOE IIITPUIIEBAaHUE TIPU ITOCTENEHHO CHUXKAIOLIEICS TeMnepaType

4. [lomagya OyTHUTOK Ha WHCHEKIINOHHYIO MAITHY
5. TpancnopTupoBKa Tapbl B MalllMHy PO3ITUBA

6. IlocnenoBatenbHas BakyyMu3alus U HanoinHeHne O0yTeiiok CO2 ams ycTpaHeHUs! U3 HUX KHC-
jgopona

7. HanonHeHne OBITBHUIOK NACTEPH30BAHHBIM ITUBOM (KaK BapHAHT - IMOCIIEAYIONIast MacTepH3aLis
[MBa MIPOXOJIUT yKE B 3alle4aTaHHOW OYTBUIKE)

8. Ykynopka OyTBUIKH KPOHEHITPOOKOH

9. Hanecenue 3TuKeTKH ¢ MHQOpPMAaIIHEH O JaTe PO3TINBa U CPOKE yIIOTPeOIeHUs]
10. YrakoBka OYTBUIOK B SIIIUKA

11. Ioneraiizep.

Taxum 00pa3om, aBToMaTHUYECKast TUHUS PO3JINBA MHBA B OYTBHUIKA COCTOUT U3 aBTOMATa ISl BBI-
eMKH OyTBUIOK W3 SIIUKOB, OYTHIIKOMOEYHON MAIWHBI, Pa3IMBOYHOTO aBTOMATa, YKYIOPOYHOTO, Opa-
KEPaXHOTO, STHKETUPOBOYHOIO aBTOMATOB M aBTOMaTa JUIid YKJIAAKH OYTBUIOK B siuku. [ns mzobapu-
Yyeckoro (pacoBaHMS W YKYNMOPKH OYTHUIOK TMPUMEHSIOT arperaTtbl MPOW3BOJIWTENBHOCTBIO 3, 6, 12, 24
ThIC. OyTBHIIOK B 4ac. VX MpUHIMIHNATIBHOE OTIUYME COCTOMUT TOJNBKO B MPOU3BOAUTENBLHOCTH 000PYIO-
BaHUS, a B OCTAJILHOM OHHU a0COJFOTHO WICHTUYIHBI.

TeXHOJOTHIECKH MPOIIECC PO3JIMBA MUBA B GUPMEHHYIO CTEKIOOYTHUIKY ISITHTCS HA CICIYIOIINS
(hasbr:

1. Anmapat 1 BBIeMKH OyTBUTOK U3 CIIeHUATBHBIX KOPOOOK.
2. [lomaga mycThIX OYTBIJIOK ITO KOHBEHEPY Ha OMOJIACKHBATEb.

3. OnonackuBatens (OH UCIOJIB3YETCS BMECTO OYTBUIKOMOECYHOM MAIIMHBI TaK KaK OyTBUIKH HO-
BbI€ OHU HE HYX/al0TCs B MOMKe).

4. [lonavya OyTHUTOK Ha WHCIEKIIMOHHYIO MaIIIMHY.
5. TpaHCOPTUPOBKA TAphl B MAILLIMHY PO3JIMBA.

6. IlociienoBarenpHas BakyyMHu3amus U HanoiaHeHrne 0yTeutok CO2 amns ycTpaHeHHS W3 HUX KHC-
Jopoja.

7. HaronHeHne OyTHUIOK NACTEPU30BAHHBIM MUBOM (KaK BapUaHT - TIOCIEAYIONIAs acTepU3aIlist
[HMBa MIPOXOIUT YK€ B 3all€4aTaHHON OyTBUIKE).



46

8. Ykymopka OyTBITKA KPOHEHIIPOOKOA.

9. Hanecenune 3TukeTkH ¢ MHPOpPMAaINHEH O AaTe PO3INBa U CPOKE YIIOTPEOISHHS.
10. Yknaaka OyTBUIOK Ha KapTOH.

11. IokerodopmMupyromuii moneranszep.

st MoiikH OyTBUTOK MPUMEHSIOT (PU3UKO-MEXaHNYeCKue U (PU3NKO-XUMUYecKrue crnocoOsl. Mo-
€YHbIe MAIIUHBI IT0 CIIOCO0y MOWKH MTOAPA3AEIAIOTCS Ha MIMPHUIEBbIE, OTMOYHO-IIIPHUIIEBBIE U OTMOYHO-
HINpHLEBBIE ¢ 00pabOTKON eplIaMu M IeTKaMd. B OCHOBHOM 3KCIUTyaTHPYIOTCS aBTOMAaTHYECKHe Oe3-
[IEMTHBIE KOHBEWEPHBIE OTMOYHO-IIIIPHUIIEBhIE MAIIMHBL. YHNCTYI0 OYTBIIKY OTIPABISIIOT HA Pa3IMBOYHBIN
aBTOMAT, TJe BHauaje OYTBUIKY HAMOJHSIOT CXXAaThIM BO3AYyXOM, OYHMILIEHHBIM Ha OOECIUIOKHBAIOIIEM
(hbupTpe, CO3AAIOT JaBICHUE, pABHOE TOMY, ITOJI KOTOPHIM HaXOIWUTHCS paziauBaeMoe NuBo. Jlanee OyThuI-
KU 3aIlOJHSIOTCSL TMBOM JIO0 OTIPEIEIIEHHOTO YPOBHS IO BBICOTE, 0€3 TOYHOH AO3UPOBKH 10 00bemy. [Ipu
9TOM TIMBO BHITECHSET M3 OyTHUIKH BO3MyX. HanmnBaroT muBo B OyTHUIKM KOPUYHEBOTO W 3€JIEHOTO IIBETA.
TemnepaTypa nuBa nomkHa ObITh He Bhilie 3°C. [l po3nuBa nmuBa B OYTHUIKKA MPUMEHSIOT U300apuye-
CKHE aBTOMAaThl HEMPEPHIBHOTO JICUCTBUA POTALIMOHHOTO THIIA TPOU3BOAUTENLHOCTHIO OT 1500 1o 48000
OyTbUIOK B uac. [IuBo, paznuBaemoe B OyThUIKM BMeCTUMOCTBIO 0,517, yKYNOPHBaIOT METaUIMYECKUMH
KpoHEHITpoOKamu. /s yKymopku OyTHUIOK TPUMEHSIOT aBTOMAThI, OCHOBHBIM y3JIOM KOTOPBIX SIBIISTIOTCS
TOJIOBKHM C YKYTIOPOYHBIMH MAaTPOHAMH. BEIMBITEIE OYTBUIKK TIEpE PO3IIMBOM U YKYHNOPEHHBIE OyTBUTKH C
IMMBOM TIepe]] HAKJIIEMBAaHUEM DTUKETOK MOJIBEPTal0T BU3yaIbHOMY OCMOTpPY Ha CBETOBBIX dKpaHax W Opa-
KEepaKHBIX aBTOMaTax C IIEJIbI0 YCTAaHOBJIEHUS T€PMETUYHOCTH YKYIOPHUBAHUS, MIPO3PAYHOCTH, HAINUMS
IIOCTOPOHHUX BKJIIOYEHWH, OMpeeNIeHNs MOJHOTH HajiBa. YKYINOPEHHbIE MPOUHCIIEKTHPOBAHHEIE 0Y-
TBUIKM MOCTYMAaOT K 3TUKETHPOBOYHOMY aBTOMATY I HaKIEWKH STUKETOK. ABTOMAT UMEET MEXaHU3M
omoxupoBkn «HeT 3THKeTKH — HeT Kies» U 6JIOKUpOBKY «HeT OyThUTKM — HET ATHKETKN». [1oIHOCTEIO
odopmiteHHBIE OYTBUIKH YKJIaJBIBAIOT B SALIMKH C IIOMOIMIBI0 aBToMata Tuna U2- AV A. JIBwxkymuecs 1o
KOHBeHepy OYTHUTKM MOCTYMAIOT Ha CTOJI aBTOMAarTa M HalpaBJIOIIMMHU pasfelstorcs Ha psansl. Korma
1I0J] TOJIOBKOW C 3axBaTaMHU CTaHET HY)KHOE KOJMYECTBO OYTBUIOK, cpabaThIBaeT OJOKHUPOBKA, TOJOBKA
3aXBaThIBAET OYTHUIKHU U ITEPEMEIIAET K ITyCTOMY SAIIUKY, OCTAHABIMBAETCS U OITyCKaeT OYTHUTKU B SIIHK.
[IpoBens ykmanky, TOJIOBKa IMOAHUMAETCS M MEpeMelniaeTcs K CTody. ByThIIKM ¢ NMHMBOM B SIIIUKax OT-
MIPABIIAIOT Ha AKCIEAUIINIO, TA€ OHO XpaHUThCs mpu Temreparype He Bbimie 12°C. Ilpu moiike OyTHUIOK,
(acoBaHMM M yKyIOpKe OOl CTEKJISIHHBIX OYTBIJIOK COCTaBIsieT OKoo 2% OT uxX KonudecTsa. [lpu xpa-
HEHUH W TPAHCIIOPTHPOBAHUH ITyCTHIX CTEKIITHHBIX OYTBHUIOK JT0 MOWKH 00# coctasiseT 0,8% OT uxX KO-
nnyectBa. OCHOBHBIE TPeOOBaHMUS K MPOLECCY PO3JIHMBA B OYTBHUIKH: T€pMETHYHOCTD YCTaHOBKH BO HM30e-
JKaHHME yTedeK JUOKCHAA YTIIepOoAa ¥ OKHCISHHS MIBa KUCIOPOAOM BO3IyXa; CO3/IaHUE N30TEPMUIECKUX
U 1300apUYECKUX YCIIOBHIA, 00ECIICUCHUE MMOJIHOTHI HAJIMBA M1 MUHUMAJIBHOTO 00s1 OyThuTOK.Ha nuBoBa-
PEHHBIX 3aBOJAAX IS PO3JIMBA MWBAa B OyTHUIKHA MPUMEHSIOT MamuHbel Mapku P-3, P-6 u P-12 porammu-
OHHOTO (KapycelbHOr0) THIA M300apUYecKOro ACHCTBHS C KOJIBLEBBIMH KaHAJIBHBIMU Pe3epByapamH.
MarmmHbI pa3uyaroTcs M0 KOJUYECTBY HAMOMHUTENEH 1 HEKOTOPHIM KOHCTPYKTHBHBIM DJIEMEHTaM.
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Cxema pa3nuBOYHOro aBTomata P-6.

ABTOMATHI 3TUX MapOK COCTOST W3 HEMOJBM)XHOI'O OCHOBAHMS — CTaHHUHBI 1, Bpallaromerocs
CTOJIa 2 C BO3AYNIHBIMHU IFIIMHAPAMHE 3 1O OKPY>KHOCTH CTOJA, KOTOPBIE CIy>KaT JUIsl MMOAbeMa U OITyC-
KaHUs HANOJHsIeMbIX OyThUIOK. Ha koHIe mToka 10 munuHapa 3 npuBEpHYT CTOJUK 4.

Cronuk ¢ OYTHUIKOW MOJHHMAETCS W TPHKAMACTCS K YIUIOTHEHUIO HAIOJHSIONIETO KpaHa 6.
Bpamaromuiics cTon ¢ KoJIbLIEBbIM PE3EPBYapPOM S5 U KpaHaMH 6 YCTaHOBJICH Ha HEHOABHKHO 3aKpEILICH-
HOM cTolike 7. CTon 2 MpUBOAMTCS BO BpallleHHE MPUBOAHBIM MexaHu3MoM 11. ByTeinka, HamomHeHHAS
MUBOM, CHUMAETCSI C HAIlOJHUTEJIBHOTO CTOJIMKA M CTaBUTCS Ha IJIACTUHYATBHIM TPaHCIIOPTEp YCTPOM-
CTBOM, Ha3bIBa€MbIM TypHUKETOM 12. TypHHMKET pa3lTuBaeMOro aBTOMaTa COCTOUT M3 ABYX 3BE3/I0YEK,
OJlHa M3 KOTOPBIX CHUMAET MOPOKHHUE OYTHUIKM ¢ OYTHIJIOYHOTO TPAaHCIIOPTEpa U CTABUT MX Ha MOJbEM-
HBIE CTOJIMKM aBTOMATa, a Apyras CHHUMAaeT 3alloJIHEHHBbIE MMBOM OYTBUIKM C aBTOMaTa M CTaBHT UX Ha
OyTbUIOUHBIN TpaHcnopTep. llpu BpamieHHn crojla ¥ KpaHOB 3BE3/I0YKH, HACAKECHHBIE HA XBOCTOBHKH
MPOOOK ATUX KPaHOB, HAOETAIOT HA YIOPHI 8 OIIOKUPYIOMINX MEXaHU3MOB, YCTAHOBIICHHBIC HA HETTOIBIK-
HOM KoJIOHKE 9. YIOpel 8 MOBOPAYMBAIOT 3BE3JJ0YKHU, MTOCIEAOBATENBHO OTKpPBHIBAs U 3aKpbIBasg KpaHbI
HarosiHuTened. OHO OJOKUpYIOIee YCTPOMCTBO 00eCIeunBacT YCTAHOBKY HAMOJHSIONIETO KpaHa B 10-
JI0KEHUE BHIPABHUBAHUS JAaBJICHUS B BO3IYIIHBIX KaHalaX, @ BTOPOE YCTPOIMCTBO CIYKUT AJISl YCTaHOBKH
KpaHa B MOJIO)KEHHUE HAIOJIHEHHUS OYTHUIOK MMBOM M BBHITECHEHHUS M3 HUX Ta3a, T. €. COCAUHSIOT MTUBHYIO
KaMepy pesepByapa ¢ OyThUIKAMH W Ta30Bble KaHAJIBI C MPOMEKYTOUHBIM pE3epByapoM MPOTHBOJABIIE-
HUs. J[s ycTaHOBKM KpaHa B MCXOIHOE TOJIOKEHHE ITOCIIe HAIOJHEHHS OyTHUIOK UMEIOTCS ApyrHe 0J10-
KHpYyIoIKe ynopsl. PaznuBouHBIe ycTpoiicTBa OBIBAIOT TPEX BHIOB — KpPAHOBBIE, 30JO0THHKOBBIC H
KJIaTlaHHBbIE.

Ha pucynke Hmxe 1mokazaHa cxema yCTpOICTBa KpaHOBOTO HAIIOJHUTEIIS.
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Cxema yCTpoiicTBa KPaHOBOTO HAITOJIHUTENS.

[TuBO MOCTYITaeT B MalTuHy 4epe3 CMOTPOBOM OHAPE 4 B KOJIBIIEBYIO MOJIOCTH TOJIOBKH, a U3 Hee
yepe3 KpaHbl 6 B OyThuTkH. B kpaHe uMmeroTcs Tpu kaHana. Kanan 1 coenuHseT BHYTPSHHIOK TOJOCTh
OYTBUIKH C Ta30BOI CHCTEMOW KOJBIIEBOTO pe3epByapa A. [Ipu cOOTBETCTBYIONIEM MOJIOKEHUN KpaHa 110
STOMY KaHally MPOUCXOJMUT BBHIPABHUBAHKE JABJICHUSI B Ta30BOM CHCTEME aBTOMAaTa M B HAIMOIHIECMOM
oyteuke. [Ipu mocnemyromeM moBopoTe KpaHa MoydaeTcsl BTopoe pabodee MOJI0XKeHHe, KOT/Ia MOJIOCTh
OYTBUIKU COCIUHSAETCSI OJJTHOBPEMEHHO C KOJBIICBBIM pe3epByapoM b depe3 TpyOKy 3 ¢ MpOMEKyTOUYHBIM
pe3epByapoM IPOTHUBOMABICHHUS B depe3 kaHabl 2 M 00paTHBIN MTOIUTABKOBEIN KitaraH 7. [1pw aTom mmo-
JIOKEHUH KpaHa OYThIIKA 3aIIOJIHASTCS MHUBOM IO KaHATY 8, a ra3, BBITCCHICMBIH )KHUKOCTBIO, 110 KaHATY
6 nepemeniaeTcs B pesepByap B uepes xananel 2. Kanan 2 coenunsieTcsa ¢ pesepByapoM B s cxaToro
BO3yxa. HasHaueHue moruiaBka — HCKIIOYUTH BO3MOXKHOCTH MOMAJaHMs MHBA B MPOMEXKYTOUHBIN pe-
3epByap npoTuBojaBieHus. Korga nmuBo, moctynuBIiiee u3 OYTHUTKHA Yepe3 OTBEpCTHE O, TOCTUTHET OT-
BEPCTHUS a ¥ JIOWJET JI0 MOIUIABKA, TO MOIUIABOK 3aKPOET BO3YIITHBIN KaHANl ¥ MUBO HE OYyJIET MOCTYyNaTh B
OyTeuIKy. [locnenyronum MOBOPOTOM KpaHa MEPEeKPHIBAIOTCS BCe KaHANBL. byThlTka cHUMaeTcs co cTojia
U HamNpaBJseTCS Ha yKymopky. Ilepes mocTyruieHneM B TpyOKy 3 MHBO MPOMYCKAIOT yepe3 (GuibTp-mo-
maBok 5. s moanepkaHusi HOCTOSIHHOTO JaBJIEHUS YCTAHOBIIEH PEYKTOD 9.

[TuBo moctynaer B MamuHy nox gasieHuem 0,07—0,12 MIla, a Bo3gyx OoT KoMIIpeccopa uepes
pecuBep — mox gasienuem 0,2—0,25 Mlla g moapemMa U OIMyCKaHus CTONUKA ¢ OyThUTKON. Pa3nuBoy-
HbIM aBTOMAT P-12 oTiIMYaeTcs OT ONMMCAHHOM BBIIIE MAIIMHBLI OOJIBIINM KOJIMYECTBOM HamoOJHUTEIEH. B
MOCJICTHEE BpEMsI BMECTO HAMOJTHUTEIBHBIX YCTPOMCTB KPAaHOBOTO THIA HA PA3IUBOYHBIX aBTOMAaTax
YCTaHaBIHMBAIOT KIIANIaHHBIE HanodHUTEIn. OHU UMEIOT Psijl MPEUMYIECTB Mepe KpaHoBeIMU. [l pac-
MpeaeNICHUsI U yIPaBICHUS MOTOKAMH Ta3a U KUAKOCTH B KJIATAaHHBIX HATIOJHUTEISIX UMEIOTCS JBa pe-
3WHOBBIX KJIallaHA — Ta30BBIA M JKUAKOCTHBIA. ['a30BBIN KiamaH, Kak MPaBHIIO, OTKPHIBAETCS NMPUHYIU-
TEJBHO OJIOKUPYIOIIMM YCTPOMCTBOM B MOMEHT, KOTJla OyThIJIKA IIPUXKATa K YIJIOTHUTEILHOW PE3UHOBOM
npokiazake. [locne oTKphIBaHMS ra30BOrO KialaHa ra3 U3 MPOCTPAHCTBA HAJl )KUJKOCTHIO PA3IMBOYHOTO
pe3epByapa nocrynaet B OyThUIkH. [lociie ypaBHOBeIIMBaHUS JaBJICHUS B OyTHUIKE C JIaBJICHHEM B pas-
JMBOYHOM pe3epByape aBTOMATHYECKH OTKPBIBACTCS KHIKOCTHBIN KIIallaH, OTKPBIBAIOIINHN JTOCTYT MTHUBA
U3 pe3epByapa B OYThUIKY. ITH KOHCTPYKTUBHBIC 0COOCHHOCTH ONPEICIIAIOT IPEUMYIIECTBA KIIallaHHOM
CUCTEMBI PacCIIpelIeIeHNs] — PE3MHOBBIE KIIalaHbl 00ECTIEYNBAIOT JIYUIIYI0 TepPMETH3AINI0 U TapaHTHPY-
I0T COOJIIOJICHUE YCJIOBUW HaJMBAa NMHMBa B M300apUYECKHUX YCIIOBHUSIX, MCHBIIEC W3HAIIMBAKOTCS U JIET4e
ro/iBeprarTcs peMoHTy. Kpome 3T0r0, aBTOMaTHYeCKOe OTKPBIBAHUE KUIKOCTHOTO KJIallaHa TOJBKO TO-
CJIC YCTAHOBJICHHSI PABHOBECHUSI MEXKY JIaBJICHUEM B OYTHUIKE M B pe3epByape TakKe MOBBIIIACT HAICK-
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HOCTbH pa6on,1 cucTeMbl HajanBa. Hanmms nyBa Ha aBTOMarTax, OCHAIICHHBIX KJIallTaHHBIMHU HAIIOJTHUTCIIAMU,
OpOUCXOOUT boiee CHOKOfIHO, 0e3 BCIICHUBAHUS U BI)I6pOCOB nBa U3 6YTLIJ'IOK.

Knamannoe HanmoJIHUTEIBHOE yCTpOfICTBO IMOKa3aHO Ha PUCYHKC HUIKE.

Cxema paGOTBI KJIAITAaHHOT'O HAIIOJIHUTEIIA PAa3JIMBOYHOI'O aBTOMATaA.

Hanup xuaxoct B OyTBUIKH MPOUCXOIUT cleaylommmM oopaszom. [locie mprkaTus OyTBUIKH K
PE3WHOBON MPOKIIAKE IEHTPUPYIOMIETO KOJOKOIbuuka 5 (mo3. 1) 3Be3gouka 1 OTKpHIBaeT Ta30BBIiA
KJIanaH 2 U U3 HallOpPHOTO pe3epByapa aBToMara MmojaeTcs B OyTHUIKY ckaThlid ra3. [locne ycraHoBieHUs
PpaBHOBECHA MCXKIY NaBJICHHUEM B 6YTBIJ]KG U B pE3CpBYyapC aBTOMATHYCCKHU OTKPBIBACTCA )I(I/II[KOCTHLIﬁ
KJIanaH 3 HaJUBHOTO yCTpoiicTBa (1mo3. 1) 1 mo kaHamy KONBIIEBOTO CEYEeHHUs, 00Pa30BAHHOTO MEXIy Ta-
30BOM TPYOKO# M KOPITyCOM KJIallaHa, XHUJIKOCTh MIOCTYIAeT B Oy THUIKY.

biraromapst koHyCcHOM Hacagke 6, UMEIONICHCS Ha Ta30BOH TpyOKe, OTOK IOCTymaromei B 0y-
TBUIKY JKUJKOCTU HAIPaBJISIETCS Ha OOKOBBIC CTCHKU OyTBUIKHM W, CTEKas MO0 HUM, 3aIOJHACT €€ HKHJIKO-
cThi0. Uepes TpyOKy 7 1ox AaBIIEHHUEM MTOCTYHAIOMIEH )KUIKOCTH ra3 U3 OYTHUIKH BHITECHIETCS 00pPaTHO B
HaIopHBIN pe3epByap. Boga cnuBaeTcs B OyTBUIKY JI0 TEX IMOp, MOKa HE JOCTUTHET HIDKHETO KOHIA Ta-
30BOH TpYOKH 7, KOTOPBIM OIpenesiseT ypoBEeHb HamonHeHHs OyThurkd. [locie HamoimHEeHHS OYTHUIKH
3Be37j04Ka | 3aKphIBaeT XKUIKOCTHBIN KIIAllaH M OJJHOBPEMEHHO C HUM U T'a30BbIi. 3aTE€M B HANIOJHCHHOMN
HAITUTKOM OYTBIIKE IMIOCTEIICHHO CHIDKACTCS NaBJICHUE Ta3a ¢ MoMoIbio kianana 4 (mo3. III), mocie gero
OYTBLIKA OITyCKACTCS U OTBOJAUTCS OT HAIMBHOTO YCTPOMCTBA.

[pakTHyeckasi YacTh.
3aganue sl CTYACHTOB.
OdopMHUTh KaXKIOMY CTYACHTY 3 BOIIpOCA I10 TAHHOH TeMe.

3anumuTe Ha3BaHUE paOOTHI U €€ METb.

IpakTHyeckoe 3anaTHe CoCTaBjaeHNE MAIIHHHO-ANNAPATYPHO CXeMbI PO3JIHBA
IINBA B 0AHKMN.

CTyaeHT 10JIKeH:

yMeEThb:
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- COCTaBJIATh MAIIMHHO-AMNIApaTypPHYIO CXeMy pO3JIMBa IMBa B 0aHKH,
3HATh:
- 000opy10BaHUE U MPUHLUI JEHCTBUS MAIIMHHO-aNNapaTyPHOU CXEMBbI TMBa B OAHKH.

Xon paboTsr:

1.03HaKOMBTECH C TEOPETUUECKUMH TOJTOKEHUSIMHU.
2.BeInoniHuTe 3a/1aHKe MpenoaaBaTesl.
3.CocTaBbTe OTYET B COOTBETCTBHH C 3aJaHHECM.

Heas:
- 3aKpenuTh NIPOMACHHBIA MaTepual;

- YCHEIIHOE UCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUH B peabHOU KU3HU.
TeopeTnyeckas 4acThb.

Crnenuduka MmycThIX aJIOMHHHEBBIX OaHOK COCTOMT B TOM, YTO OHM (OTHOCHTENBHO CTEKIOOY-
TBUTKK) Oo0Jiee HEYyCTOWYHBAs K MPOJIOIBFHONW HArpy3ke Tapa. DTO CO3[aeT HeoOXOIMMOCTh 0co0oro, 60-
nee "mazaamero” MmoaxoAa K MycToil OaHKe, B YACTHOCTH, BO BPEMsS HX ONOJACKUBAHHS M HATIOJTHEHUS
nuBoM. Tak, py OMNOJIACKUBAaHUU OaHOK HCIIONb3YeTCs CIELUAIbHOE IIEPEBOPOTHOE yCTPOICTBO, Hepe-
BOpaurBaloliee 0aHKK BO BPEMs MX CKOJIbKEHHUS! BHU3 MOA yrJIoM okoio 30° (s cpaBHEHHUS - CTEKJIO-
OyTBIIKa BO BpeMS aHAJIOTUYHOM OmepaIiiy >KeCTKO 3aXBaThIBaeTCs M mepeBopaunBaetcs). [lpuxoaurces
YUUTBIBATh TO, YTO €CIU OaHKa OyJeT NpMKUMAThCs K Pa3IMBHOMY YCTPOUCTBY C TAKOW CHIION, KaK CTEK-
7100yThIIKA, OHA MONPOCTY COMHeTcs. Taxke OaHKY HeElb3s BaKyyMHPOBATh - HapyXHOE aTMochepHoe
JaBJieHNEe MTHOBEHHO COMHET ee. M3HauanpHO A7l HAllOJIHEHHsI alFOMUHUEBOI OaHKH MCIIOIb30BaNIN, KaK
U B ClIy4ae CO CTEKJIOOYTHUIKOH, MIMHHYIO Pa3JIMBHYIO TPYOKy, CETONHS NMHUBO HAIPABISIOT TOHKOM
IUIEHKOM MO CTEeHKaM OaHKHU C MTOMOILBI0 MHOXKECTBA Pa3IMBHBIX TPYOOK OZHOBPEMEHHO (B COBPEMEHHOM
pPa3TMBHON TOJIOBKE UX MOYKET HACUUTHIBATHCS 10 15). DTO momoraer caenaTh po3nuB OBICTPBIM U B TO
&Ke BpeMsi OEpeXHBIM 0 OTHOIIEHHIO K TOHKOCTeHHOW OaHke. Hamo 3ameTnTh, 4To (akTop Kaxyencs
"HENMPOYHOCTH" aFOMUHNEBOW OaHKH JaBHO Mepemies 13 MpoOJIeMHBIX B pa3psl PyTHHHBIX TEXHUYECKUX
MOMEHTOB Ka4eCTBEHHOW HAaCTPOWKKM 00OpYIOOBaHMS U pO3JIUBA. Y COBPEMEHHBIX 00pa3moB 000pyHo-
BaHUS CKOJIBKO-HUOYAb CYIIECTBEHHAs OceBas Harpys3ka Ha OaHKy BO3HHKAaeT TOJIHKO B MOMEHT HETIO-
CPEACTBEHHO PO3JINBA, KOTZa B OaHKE y’Ke BO3HMKAECT BHyTPEHHEE JaBieHue. Yale BCero npy po3jHBe B
0aHKy MCIOJB3YeTCs MPUHIIMI KOHTPOJISI HAIIOJIHEHHS TI0 YPOBHIO, a He 1Mo 00beMy. Tak ke, Kak U MpH
CTEKJIOOYTBUIKE, MMMBO MEPECTaeT MOCTyNaTh B 0aHKY, KOTJa KMIKOCTh KOCHETCS TPyOKH IUIA BBIXOAA
raza. [IpyHIMT KOHTPOJIS TI0 00BEMY TaKXKe SIBISIETCS JIOCTATOYHO OOBIYHBIM - TYT CTaHAAPTHO UCIIOJb-
3yeTcs MO0 CreluaIbHBI JO3UPOBOYHBIN pe3epByap-MepKa, OTMEPEHHas MOpLHs MUBa U3 KOTOPOTO
nonazsaeT B 0aHKy WIM PacxoioMep, TOUHO KOHTPOJIMPYIOUIMH, CKOJIBKO HAaIIMTKA 4Yepe3 HEro IpoluIo.
KoHTposp 3amonHeHHOCTH 3amedaTaHHBIX 0aHOK MPOM3BOAMTCS C MOMOLIBIO AETEKTOPa, PabOTArOIIETO
Ha PEHTT€HOBCKOM H3JTyYCHHU.

TexHOIOTHYEeCKH MPOIIECC PO3NIMBa MUBA B METAUIMYECKYIO0 OaHKY JENUTCS Ha cienyrommue ¢a-
3BI:

1. ABTOMaTu4eckas pacrakoBKa MoJII0Ha ¢ OaHKaMH.
2. [lomava mycThIx 6aHOK TIO BO3AYIITHOMY WJIM TPOCOBOMY KOHBEHEPY HA PA3IMBOYHYIO MAIIUHY.

3. [lepeBopaunBanre OAaHOK KBEPXY JOHBIIIKOM W OIOJACKWBAHHE WX TOopsdei BOJIOH, MogaBae-
MO IOJT BEICOKUM JIaBJICHUEM.
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4. TpaHCTIOPTHPOBKA B 3aKPBITYIO CEKIMIO PO3JIMBA W HAIOJIHEHHWE OAHOK YTJIEKHCIBIM Ta30M
(CO2) nnst ycTpaHeHuUs U3 HUX KUCIOPOa.

5. Hamonuenne 6aHOK MacTepr30BaHHBIM MUBOM (KaK BapUaHT - MACTEPU3ALMs IMBA MOXKET MPO-
BOAMTECSA yKe B OaHKe).

6. TTomaya 6GaHOK M KPBIIIEK HAa YKYTOPOYHOE 000PYI0BaHHE.
7. 3akaTrka OaHKH.
8. Hanecenue Ha OaHKy WH(pOpPMAIIMK O JJaTE€ PO3JIMBA U CPOKE YIOTPEOICHUSI.

9. YnakoBka 6aHOK 10 24 MITYKH B OJJHY YIIaKOBKY.

IIpakTHyeckas 4acThb.

3amaHue A1 CTYACHTOB: W3YyYUTh YCTPOWCTBO M NPUHUMI ACHCTBHA 0OOpPYIOBaHUS MALIMHHO-
anmapatypHOl cxeMbl po3iiuBa nmuBa B OaHKH. OQOpMHUTH Ka)XIOMy CTYACHTY 3 BOMpoca 1Mo AaHHOW Te-
Me.

3anuimre Ha3BaHHUE pa6OTBI " €€ 1ICJIb.

IpakTnyeckoe 3ansaTue CocraBjieHne Ma]HI/IHHO-aHHaQaTVDHOﬁ CX€MbI PO3J1UBa
InuBa B KE€Iru.

CTyaeHT J0JIKeH:

yMeTb:

- COCTaBJIATH MAIIMHHO-ANIIAPaTyPHYIO CXEMy PO3JIMBa ITHBa B KETH,,
3HATH:

- 000pyI0BaHKE U MPUHIIMIT ACHCTBUS MaIIMHHO-ANIIAPATYPHON CXEMBbI ITUBA B KETH.

Xox paboThI:

1.0O3HaKOMbTECH C TEOPETUUECKUMHU MOJIOKEHUSIMHU.
2.BeImonHNTe 3a/1aHKke MperoaaBaTes.
3.CocTaBbTe OTUET B COOTBETCTBUH C 3aJaHUEM.
Hean:

- 3aKpenuTh NPOHAECHHBIN MaTepHal;

- YCHEIIHOE UCTIOJIb30BAHNUE TPHOOPETEHHBIX YMEHUH B peabHOU KU3HU.
TeopeTnueckast 4acThb.
CoBpeMeHHas TMHUS PO3JIMBA MUBA B KETM B HACBHIIIEHHON KOMIUIEKTAI[MM COCTOMT M3: MAIlUH
WIM YCTPOWCTB KOHBEHEPOB JUIsl TPAHCIIOPTUPOBAHUS, KOHTPOJIBHBIX YCTPOWCTB JUIsl ONPEACIICHUS OPH-
SHTAlH KETOB U HAJIMYMS 3alIUTHBIX KPBHILEK Ha (PUTTHHraX KEroB, KAHTOBATEJEH KEroB, MALMHBI JIJISI
Hapy>KHOI MOWKH KEeroB, MAaIllMH JUIsI BHYTPEHHEH MOMKH W 3allOJIHEHUS KETOB MHBOM (B aBTOHOMHOM
WM MOHOOJIOYHOM HMCIIOJIHEHHH), OpaKkepa)XHbIX BECOB AJISl OTCEBA HEKOHAMLIMOHHBIX MM HEKOHIUIIU-
OHHO 3aIOJHEHHBIX KEroB, STUKETHPOBOYHOIO aBTOMATa, MAPKUPOBILKKA, YKYIIOPOYHOI'O aBTOMATa JJIs
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HAHECEHUS 3aIIUTHBIX KPBIIIEK, YCTAHOBKHY /ISl TACTEPU3AIlMH WM CTePUIBLHON (PUIIBTpaIlliil TUBA B T10-
TOKE HEMOCPEICTBEHHO nepes po3nuBoM. [lepBuuHOM cTagneit 00pabOTKH Ker sBJIseTCcS Hapy)KHAsT MOM-
ka. OHa OCYIIECTBIIIETCS B TOHHENX, OCHAIIEHHBIX (POPCYHKAMU MOJIAYH BOABI MIIM MOIOIIUX PACTBOPOB
10/ JaBlieHWEM. B yCHJIEHHOM HCIIOTHEHUH MAIlMHBI HApY>KHOH MOMKH 000pyAyIoTCsa cucteMaMu (hop-
CYHOK BBICOKOTO JIaBJICHUS /WA CTAHIIUSAMH 00pabOTKH ImeTkaMu. Bo Bcex cimydasx 3aBepiaromieit da-
301 Hapy>KHOH MOMKH SIBIISI€TCS OMOJACKUBAHUE KET CBEXell BogoH. Jlanee Keru nocTynaroT Ha BHYTPEH-
HIOI0 MOWKY (Ha aBTOHOMHBIX arperarax Wix MOHOOJOKaX), TEXHOJOTHYECKAs IIEMOYKa KOTOPOH Mmpemy-
CMaTpPUBAET MOCIIEN0BATENBLHOE BBIITOJIHEHUE CIIEAYIOIMX ONEpallii: BBIMBIBAHHE OCTaTKOB IUBA U3 KEr
XOJIOJHOW BOJOW, OTMaunBaHue "MpoOIeMHBIX" MOBEPXHOCTEH BHYTPH Kera MIETOYHBIM PACTBOPOM, HH-
TEHCHBHYIO MOMKY IIEJIOYHBIM U KUCJIOTHBIM PacTBOpaMu, GUHAIBHYIO MOMKY ropsiueil BOAOH, cTepuiiu-
3aIMI0 Kera IMapoM, peaBapuTEIbHOE IIITYHTOBAHNE KErOB YTIEKHCIBIM T'a30M.

[Tocne 3aBepieHnsT CaHUTAPHON 00PaOOTKH KET' OHU MOJAIOTCS Ha PO3JIMB. 3aIlOJIHCHUE KT ITH-
BOM OCHOBAHO Ha TpaJUIITMOHHOM IIPUHOUIIC IMPOTUBOAABJICHUS, IMPEAIIOJararomemM JOIMOJIHUTCIBHOC
[IIMTyHTOBAHUE KET YTIEKUCIIBIM T'a30M, C TeM, YTOObI B HAYAIBHBII MOMEHT PO3IIHBA 00ECIICUUTh OJMHA-
KOBBIM JIaBJICHUC MOJAa4YU IMMBa U JaBJICHUC YITICKUCIIOIO ra3a B KC€Te.

Martussl Uit pO3JIMBa MHUBa B KETH MOKHO KIaCCU(PHUIIMPOBATH TAKKMM 00pa3oM:
1. MammuHsl ¢ OIHOH 3allpaBOYHOM ONEpallMOHHON I'OJIOBKOM.
IIpousBoautenbHOCTH 3TUX MamuH 10-20 ker B yac.

Bcenencrue 6oibinoil Harpy3ku rojoBka ObICTpo M3HammBaercsi. Kpome Toro, nmeercst moTeH-
[IUAJIbHBIA PUCK MOMAaJaHUs OCTaTKOB MOIOIIUX PacTBOPOB B MuBO. [l03ToMy Takme MamIdHBl pPeKOMEH-
IOyeTcs IPUMEHSTD 100 1 paboThl ¢ HEOONBIINM KOJTHYECTBOM KeT, JIUOO0 AJIS1 OTAETBHBIX OJUHOYHBIX
orepanuii (Hanpumep, CAaHUTAIIH).

2. MamuHsI ¢ ABYMS OTIEPallHOHHBIMHU T'OJIOBKAMH.

WX mpow3BOAMTENHEHOCTH, KaKk TpaBmiio, cocTaBimsier 30-35 ker B wac. OgHa omepanyroHHas To-
JIOBKA Npe€AHa3Ha4acTCd 4JIs1 CAaHUTApHK, a BTOpas - AJid 3alIpaBKU IMMBOM.

910 YK€ IMOJHOLCHHBIC MallWHbI, KOTOPLIC BLINIOJHAIOT BECh KOMIIICKC onepaunﬁ. MHOFI/IC, B
T.4. ¥ KPYITHBIE, 3aBOJIbI MOCTCOBETCKOTO MPOCTPAHCTBA KAK MUHUMYM HAUMHATM C TAKMX MAIIWH U TOJb-
KO MO TOCTHKECHHUIO OMPEACIICHHOTO YPOBHS MPOIaX MEPEXOAMIN K 00JIee CI0KHON TeXHHKE.

3. Mamussb! ¢ 3-M rOJIOBKaMH U OOJIBIIIE.

C pocToM KOJMYECTBa OMEPAIIMOHHBIX TOJIOBOK PACcTET MPOU3BOAUTEIHHOCTS. llepen mponsBou-
TEJIEM BCTaeT HEOOXOAUMOCTh MPUBSI3KH MAIIUHBI K KOHKPETHOMY 3aBOJly, KOHKPETHOMY IOMEIIECHUIO,
HaJM49ue HeOOXOIUMBIX WHKEHEPHBIX KOMMYHUKAIUH U T.A. B KaXXIOM KOHKPETHOM ClIy4ae OTPOMHYIO
pOJIb UTPAET UHKEHEPHOE PEIICHUE IO PA3MEIIEHUIO STON TEXHUKH, KOHCTPYKTOPCKAs MBICIIb.

“paKTI/l‘leCKafl 4acThb.

3aanue A CTYACHTOB: U3Y4YHTh YCTPOMCTBO M MPHHIUI PabOThl 00OpPYIOBAHUS MAIIHMHHO-
anmnapaTypHOW CXEeMbI pO3JiHBa 1MuBa B kerd. OQOpMHUTH KaXOMY CTYACHTY 5 BOIpPOCA 110 JIAHHOH TEME.
3anumuTe Ha3BaHUE paOOTHI U €€ IETTb.
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IpakTnyeckoe 3ansaTue CocTaBjieHHe MANIMHHO-ANNAPATYPHOH CXeMbl PO3JMBA
HANUTKOB B IIDT-0VTHLIKH.

CTyleHT T0JIKeH:

yMeETh:

- COCTaBIISITh MAITUHHO-AIIIAPATYPHYIO CXEMY PO3NTMBa HAMUTKOB B IO T-0yThuTKH,
3HATH:

- o0opynoBaHHEe W TPUHLIMN ACHCTBHA MalIMHHO-aNMapaTypPHOW CXEMbl pO3JIMBa HAIUTKOB B
[I2T-6yThUIKH.

Xon paborsr:

1.03HaKOMBTECH C TCOPETHUSCKUMH TTOJIOKCHUSIMHU.
2.BrinonHuTe 3aJaHNE IPENOIABATENS.
3.CocTaBbTe OTUET B COOTBETCTBUH C 3aJaHUEM.
Hean:

- 3aKpCIIUTh HpOﬁL[eHHBIfI MaTcpual;

- YCHEIIHOE UCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUH B peajbHON KU3HU.
TeopeTnyeckast 4acCThb.
Po3znue nmuBa B [13T-0yThUIKY AeTUTCS Ha clieayromue (asbl:

1. BeiayB OyThUI10K U3 ipedopm.

2. TpancnoptupoBka mycTsix [I9T-0yThIIOK B MaluHy po3iHBa
3. OnonackuBarens.

4. lponyska Oyteutok CO, T yCTpaHEHHS U3 HUX KHCIOPO/Ia.
5. Hanonnenue I19T-tapsl nacTepu30BaHHBIM [TUBOM.

6. Kontposnp HamonHeHus.

7. YKynopka OyTBUIKH BUHTOBBIM KOJITTAYKOM.

8. Hanecenue sTHKeTKH ¢ HHPOPMAITUEH O JaTe PO3IUBA U CPOKE YIIOTPEOICHHSL.
9. CtaruBanue OyTBIIOK TEPMOYCAIOTHOMN TUICHKOHW B OJIOKH.

10. Yxiaaka Ha IIOAI0H.

11. Toneraiizep.

[portecc BeITyBa OYTHUIOK M3 IPe()OPM TaK:KE MOKET MPOU3BOAUTHCS HEMOCPEJACTBEHHO B IIEXY,
YTO YMEHBIIAET PacXoAbl HAa TPAHCHOPTHPOBKY M XpaHeHne mycTeix [IDT OyThuIOK W, cliemoBaTenbHO,
SIBJIICTCS. 3HAYUTEIILHBIM TPEUMYIIECTBOM. ABTOMaTHYECKass JIMHUSA po3mBa nuBa B [IOT OyThutku
BKJIIOYAET BBIIYBHOM aBTOMAaT, OpPUEHTATOp, omojackuBarenb, Y d-3kpaH, pa3inuBOYHO-YKYTOPOUHBIN
aBTOMAT, ITUKECTUPOBOYHBIN aBTOMAT , YIAKOBIIUK B TEPMOYCAIOUHYIO IICHKY, YKIaJKa Ha MOAJI0H, T0-
neraizep. Tak k€ MOKHO HCTOJIB30BaTh MOHOOJOKHM M TpHUOJOKK.B maHHOM ciydae MOHOOJIOK MOXKET
3aMEHUTH Pa3IUBOYHO-YKYMOPOUYHBIM aBTOMAaT.lIpyu po3nuBe MpUXOAUTCS YUYUTHIBATH TO, YTO TOJIIMHA
cTeHoK 00braHON [19T-OyThITKM BeChMa HEpaBHOMEPHA - IIACTHUK TOJICTHIN Ha TOHBIIIKE U Y TOPJIBIIIKA,
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TOHKHI Ha OOKOBBIX cTeHKax. Ilo ctammapty naxke B Hambomnee ToHKOM MecTe [1DT-OyThuika momkHa
BBIJICP)KMBAaTh BHYTpEHHEE NaBiieHHe nuBa B 8 Oap.OmHopaszoBas [IDT-OyTeiika HeXecTKas, MOITOMY
HEJb3s AOMyCKaTh, YTOOBI HAJMBHOE YCTPOMCTBO OITYCKaJIOCh HA HEE CBEPXY M IUIOTHO NMPUTHCKHBAIIO
TOPJIBIIIKO, KaK 3TO JIeNaeTcs cO CTeKJIoTapoil. ByTeuika mpocTo nedopMupyercs OT AOTONIHUTEIBHOM
Harpy3Ku U TpedyeMasi TepMETUIHOCTh COeIMHEHHs Bce PaBHO He OyAeT mocTurHyTa. [lo coBpemMeHHoi
TEXHOJIOTHU Bce MpoucxoauT "Haobopot" - [IDT-OyThuika MIOTHO NPMKUMAETCSI K HATMBHOMY YCTPOK-
cTBy. Jlemaercs 3TO ¢ MOMOIMIBIO CTIEHUAIBHOTO MOABEMHOTO KOJIbIIA, KOTOPBIM OHA MOJXBATHIBAETCS 3a
OTHOCHTEJBHO KECTKYIO ropioBuny.IIpu posnuse nusa B [I19T cranmapTHO ncnonbs3yeTcs METO MPOTH-
BOJABJICHISI, HO 00BEM pa3InBaeMOro MHBa 00JIee YacTo OTMepseTcs o o0beMy, a He YpoBHIO. BakHoe
3HaYeHHE MPUAACTCS OBICTPOH W KauyeCTBEHHOH YKyIMopKke OyThUIKH.MamiHbl pa3HbIX (GUPM pazHATCS
MEX]Ty COOOH MO0 KOHCTPYKIINH, KOMIIOHOBKE y3JI0B, CTETICHH MPHUMEHEHHUSI OPUTHHAJIBHBIX pa3paboToK u
"Hoy-xay". Ho mpu 3TOM cyliecTBeHHOH pa3HULBI B 000pyaoBaHuu A po3nusa B [I9T u cTekno Her.
Paccmotpum Bmecte nmauM U1t po3nuBa B 10T u cTexnoOyThUIKy, KiaccH(pHUIMPOBaB WX IO MPOU3BO-
JUTEITBHOCTH.

1. Maonpou3BoIuTENIbHAS TEXHUKA, TPEOYIOIIast OOJIBIION JOTU PYYHOTO TPYAA.

Takue MalIMHBI IPOCTHI B 00palieHul ¥ 00CITYKHUBaHUM, JIETKO MOHTHpYIOTCs. Ho memieBn3Ha u
IIPOCTOTA "ypaBHOBEIINBAIOTCA" CEPBE3HBIMH MHHYCAMH: OTCYTCTBHEM HAJEKHOM CaHHTapHH, HEBBICO-
KHMM Ka4ueCTBOM PO3JIMBA U YKYIIOPKH.

2.ABTOMATHYCCKUE JIMHUHU PO3JIMBA MOILTHOCTHIO:
a) ot 800 mo 20000 crekmoOyTeuToK (0,51) Mam ot 1000 go 6000 IIDT-6yTeuoK (1,5:1) B Hac.

MarmmHbl T0100HOH MOIITHOCTH SBJISIOTCSI HAaHOOJIee MaCCOBBIM CErMEHTOM, KaK MPOJIAKH, TaK U
IPOM3BOJICTBA. BMeliaTenscTBa yenoBeka TpeOyIOT TOJIBKO NPH HallaKe, IPOGHIAKTHIECKOM O0CITYKH-
BaHWH, PEMOHTE M HENpPEABUACHHBIX COOSX. YPOBEHb CAaHUTAPUH, PO3JIHB, YKYNOPKAa COOTBETCTBYET
COBPEMCHHBIM HOpMaM.

0) 6omee 20 Tricsa cTekmo0yThIIOK i 6000 II9T-0yThIIOK B Hac.

3t0 HamboJsee CIOXKHOE, IOPOroe U COBEPIICHHOE 000PYI0BaHUE, KOTOPOE MOJ CHIY MPOH3BO-
JIUTh TOJILKO CUMTAHHBIM KoMIaHusM. Kak mpaBwiio, BKJIHOYAeT B ceOS BCe HAMOOJIEe COBPEMCHHBIC U
MEPCIEeKTHBHBIC HApaOOTKH: Pa3IMYHOTO POJia CEHCOPHBIC CHCTEMBI, ra30aHAIU3aTOPbI, JIEKTPOHHEIC
CUCTEMBI YIPABJICHUS U T.J. ByTBUIKM ¢ HAIUTKaMH, YJIOKEHHbBIC B SIIUKH WIH YIIAKOBAHHBIC B TEPMO-
YCaJ0YHYIO IJICHKY, MEPEJatoT B CKJIaJ] TOTOBOM MPOIYKIIUH, KOTOPBIH JIOJDKEH BMEIIATh HE MEHEE JIBYX-
CYTOYHO¥ BBIPAOOTKH MPOIYKIIUH.

Hanonuenne [19T-0yThutok Hanutkamu, coaepxkaiiumu CO, (TakuMH, Kak MHUBO), CBA3aHO C He-
KOTOPBIMHU TIPOOJIeMaMHU, 2 IMEHHO:

-y [I9T-0yTHUTIOK TONIIMHA CTEHOK Pa3iWYHA, JJIS IEJIOTO psfa CIIOKOMHBIX HAIMUTKOB TOJIIIMHA
CTEeHOK HE MMEET CYIISCTBEHHOTO 3HA4YeHHS, TaK KaK OHU B JIIOOOM CIy4dae CMOTYT AepKaTh HEe3HA4YH-
TEIHHOE THUAPOCTATHYECKOE NABIICHNE KUIKOCTH, OJJHAKO JIJISI HAMMUTKOB, COAEPKAIIUX YIJICKUCIBIN ras,
TOJIIIMHA CTEHOK J0JKHA OBITH CITOCOOHA BBIIEP)KaTh BHYTPEHHEE JIaBJICHHE Ta3a;

- [I9T xapakrepusyercs ciiaboii 0apbepHOU CIIOCOOHOCTHIO OTHOCHTENBHO CO), M3-3a Yero BHY-
TpPEHHEee JIaBJIeHNEe B OYTHUIKE CO BPEMEHEM IMOHIKAETCS, B TOM CITydae IMUBO TEPSIET CBEXKECTh, Y HETO
YMEHBIIIAETCS TIEHO00pa3yomas CocOOHOCTh, B TEX CTpaHax, rje OONbIIoe BHUMAHUE YACIACTCS CTOM-
KOCTH IMBA M €T0 CIIOCOOHOCTH K IIeH00OpazoBanuio, [ I3 T-0yThuTkH MPUMEHSTh He PEKOMEHyeTCs, XO-
s y [IDH-0yThutoK Miu OyThUIOK ¢ nobarnenueM [19H 3tu «bapbepHbIe» XapaKTePUCTUKH CYIICCTBEH-
HO JIydIlle, BCE PaBHO ISl pO3JIMBA [TMBA OHU HE JIOCTATOYHBI;
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- [I9T-OyThIIKK TPUKUMAIOTCS K HAJIMBHOMY YCTPOMCTBY HE MOJBEMHBIM I[HIIMHAPOM, a depe3
CBOE HecyIee KOJIbLO

OObruHBI crioco6 HamoaHeHHI [I19T-0yTHUIOK - 3TO po3nMB 03 maBieHus (Boaa, PpyKTOBBIE CO-
KW, MOJIOKO) WJIM PO3JIMB C JIO3UPOBAHHEM MO0 00BEMY W MPOTUBOJAABICHHEM. B mocienHemM ciyyae, Ko-
TOPBIA MPUMEHSIETCS I po3iuBa muBa U Apyrux CO,-cojepKaiiux HalMTKOB B IIACTUKOBBIC OYTHLIKH,
COXpaHSIoNME CBOI0 (hopMy (KaK M MPH PO3IUBE B OAHKU C JIO3UPOBAHUEM 10 00BEMY), HEOOXOAUMBIi
00beM OTMepsieTCsl B MEPHOU KaMepe, U B MPOoliecce HAITOTHEHUST HAITUTOK CTEKAET MO CTEHKaM Oy THUTKH.

IIpakTH4Yeckas 4acThb.

3ajaHue A CTYJEHTOB: U3YYHUTh YCTPOMCTBO M MPHUHLUN JeHCTBHUA 000PYAOBaHUS MAIIMHHO-
anmapaTypHoi cxembl po3nuBa nuBa B [I9T- Oyteutku. OGopMHUTE KaXIOMy CTYACHTY 5 BOmpoca Mo
JTAHHOM TEeMe.

3anuimTe Ha3BaHuEe pabOThI U €€ LEIb.

JlaGopaTtopnas pa6ora MccenoBaTh Npouecc po3jauBa NUBa B 0aHKHU € MCI0J1b30-
BAHHUEM 00HLEMHOI0 CII0C00Aa.

CTyaeHT J0JIKeH:
yMeTh:

-OpraHU30BBIBATH TIPOIIECC PO3JIMBA IMHBA B 0AaHKKA 00BEMHBIM CITIOCOOOM
3HATD:

-yCTpOUCTBO O0OpPYAOBAaHMN W WX MPHUHLHUI JEHCTBUS [UIsl TpoIlecca pOo3NIuBa IMUBa
00BEMHEIM CIIOCOOOM

Xon paborsr:

1.03HaKOMBTECH C TCOPETHUSCKUMH TTOJIOKCHUSIMHU.

2.BrinonHuTe 3aJaHNE IPENOIaBATENS.

3.CocTaBbTe OTUET B COOTBETCTBUH C 3aJJaHUEM.

Hean:

- 3aKpenuTh NPOUICHHBIN MaTepHua;
- YCHEIIHOE UCTIOIh30BaHHE IPUOOPETCHHBIX YMEHUH B pEaJIbHOM KU3HU.
TeopeTnueckas yactb

CreHz COCTOUT M3 €MKOCTH /IS )KUIKOCTH, B KOTOPOH pacIioyiaraeTcsi MepHasi EeMKOCTb Ha 3af[aH-
He1it 00beM. [Ipu moaxone GaHKM K IITOKY, 3aJaHHBIA 00bEM HaIPaBJsIeTCs B OaHKY.
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Position 1

= VOLUMETIC VOC-F-BSF

Puc. PaznuBouHbIli aBTOMAT 11 GAaHOK C JO3MPOBAHHEM TIO

o0BeMy:

1 — u3mepuTenbHas Kamepa; 2 — TpyOomnposoa s nogaun CO2, npombiBkH 1 oTBoga CO2; 3
— JaT4YMK TUTA «TPAHCCOHAp»; 4 — MPOJYKTOBBIN KiamaH; 5— MOJBOJ MPOAYKTa; 6 — yHpaBIISIOMINN
KJIanaH JUIsl OMyCKaHMs LIEHTPUPYIOLIETO YCTPOMCTBA; 7— LEHTPHUPYIOIIEE yCTPONUCTBO; 8— HIKHUHN
KJamaH s cOpoca JaBiieHWs / KiamaH JJisi MPOMBIBKM M Bo3Bpara pactBopoB CIP; 9— HanuBHOI
knanaH; 10— monBox mapa; 11 — kaHam 11 IPOMBIBKY / BO3Bpara ras3a; 12 — BepXHHU KiamaH s
cOpoca naBieHus; 13— kiamaH A7 Ta30B M Ui MPOMBIBKY ; 14 — kiama” Ans mojayu mapa; 15 —
YIOPHBIA PONMK KOMHUpa IJIs1 MOJHATUS HEHTPHUPYIOLIEro y3ia; 16— kaHan aias coopa MPOMBIBOYHOTO
rasa.

Crenn. EMKOCTh Ha 5 THTPOB ¢ BOJIOW, BHYTPH HAXOAWUTCS cTakaH Ha 0,5 MUTPOB, KOTOPHIA Ha-
MOJIHSICTCSI BOJAOU MPU OIMYCKAHUM BHU3. 3aNIOJHUJICS U MOJHUMAETCS BBEPX BBILIE YPOBHA BOJIbI. 3aqaH-
HBIH 00BEM KHIKOCTH OCTaeTCS B CTaKaHe, TOTOM OTKPHIBACTCS KpaH U 3aJlaHHBIH 00bEeM BBHUIMBAETCS B
OyTBUIKY.

HpaKTI/I'{eCKaH 4acCThb.

3anaHue A CTYJIEHTOB: H3YyYUTh YCTPOHCTBO M MPUHIIMII AEHCTBHUS 000pyIOBaHUS PO3JIMBA TTH-
Ba B 0aHkM 00BEeMHBIM criocoOoMm. Omucath Bce MPOLECCHI, OCYIIECTBIISIEMBIC IPH PO3JIMBE IHBA B
6anku. OGopMUTH KAXKIOMY CTYACHTY 5 BOIIpOca M0 TaHHOU TeMe.

3anumwuTe Ha3BaHUE PaOOTHI U €€ MEITb.

JlabopaTopHasi padora McciaenoBars cnocod po3jinBa naBa B Tapy 10 YPOBHIO.
CTyaeHT I0JIKeH:

yMeTb:

-OpraHNU30BbIBATH MPOLECC PO3JIMBA ITMBA B Tapy 11O YPOBHIO
3HATb:

-yCTpONCTBO 000PYIOBAHUN U UX TIPUHITUT JCHCTBUSA U1l TIpOIlecca pO3JMBa IMHBA B Ta-
Py IO YPOBHIO



Xox pabdoThI:
1.0O3HaKOMbTECH C TEOPETUUECKUMHU MOJIOKEHUSMHU.
2.BbINOTHUTE 3ajaHUE MTPETo1aBaTesl.
3.CocTaBbTe OTUET B COOTBETCTBUH C 3aJaHUCM.

ean:
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- 3aKpenuTh MPOIACHHBIN MaTepua;

- YCIICIIHOC UCTIO0JIb30BAHUEC HpI/I06p€T6HHBIX YMCHHﬁ B peanLHoﬁ KHU3HU.

Crenn. EMKOCTh Ha 5 TUTPOB ¢ BOJIOW, BHU3Y OyThUIKa ¢ TpyOkamu. I1o onHO# TpyOke mpoucxo-
TIUT 3aIloJIHeHNe OYTBHUIKK BOJOMW, IO IPYTOM MO/ JAaBieHHEM MPOAYKT BO3BpaIIaeTcs B eMKOCTh. Omyc-
Kasg WM MOJHUMAas BTOPYIO TPYOKY, PEryIHpYyeM KOJMUYECTBA KHUJKOCTH B OYTBUIKE, KOTOpas HAaXOAUTCS
HWXe KpaifHero Kpasi B OyTBUIKE.

IIpakTHyeckas 4acThb.

3amaHue I CTYyIEHTOB: KPAaTKO OMMCATh MPOLECC PO3JIMBA MMBA B Tapy IO YPOBHIO, H3Y4YHTh
YCTPOMCTBO M MPUHLIUT ACHCTBUsI 000pYJOBaHMsI pO3JIMBA NHBA B OaHKH 110 YpoBHIO. OQOPMHUTH KaI0-

My CTYACHTY 5 BOIpOca 110 JaHHOW TeMe.

3anuinmTe Ha3BaHHUE pa6OTBI H €€ 1ICJIb.

[Ipunoxenue 1

Komndukarop (mpuMepHbIiil NepeYeHb) OLEHOYHBIX CPEACTB AJIsl OLeHKH 3HAHM, yme-

poJieBasi urpa

oOyvaromuxcss ¥ TpenojaBaresst Mo
yIOpaBIEHUEM TIPEINOIaBaATENs C IEIbI0
perieHus: yuyeOHbIX M mpodecCroHab-
HO-OPUCHTUPOBAHHBIX 3a4da4 ITYTEM HUTI-
pPOBOTO  MOJICIIMPOBaHUSl  peaslbHOU

HHUIi M YPOBHA cHhOPMHUPOBAHHOCTH KOMIIETEHIIHMH
Ne n/n Tun oyenounozo Kpamxasa xapakmepucmuxa oyenournozco cpeo- | Ilpeocmasnenue oyenou-
Koo oye- cpedocmea cmea HO20 cpedcmaa 6 (honoe
HOYHO20
cpedcmsa
1. HenoBas w/wnmu | CoBMecTHasE  JIeATeNbHOCTh rpynmsl | Tema  (mpoGriema),

KOHIIEIIIMS, PO U
OKHUJaeMBII pe-
3yJIbTaT
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npobiemMHoi  cutyaruu. [lo3BossieT
OIICHUBAaTh yMEHUE AaHAJIU3UPOBATH WU
peliaTh THUIHYHBIE MPO(ecCHOHANbHbIE
3a/1a41

Keitic-3amaua

YueOHBIN MaTepral IMOAaeTCs CTyICHTaM B
BUJIe TpodJieM (KeHCOB), B KOTOPHIX 00Y-
YaIOMIMMCSl TIPEAJIaraeTcsi OCMBICIUTH pe-
IBbHYI0 TPO(QECCHOHANBHYIO CHUTYaIHIO
JUISL pEIICHHUs] JaHHOW TPOOJIeMbl. 3HAHMS
MPUOOPETAIOTCS. B PE3yJIbTaTe aKTUBHOU U
TBOPYECKOW pPadOTHL: CaMOCTOATEIHHOTO
OCYILIECTBIICHUSI ~ LieJienoaranus, coopa
HeoOXxonuMoi MHGOPMAIMH, €€ aHaIHu3a C
Pa3HBIX TOYCK 3pPCHHSA, BBIABUIKCHUSA THIIO-
TE€3bI, BEIBOJIOB, 3AKITFOUYEHUS, CAMOKOHTPO-
IS IIpoliecca MOJY4YEHUs] 3HAHUM U €ro pe-
3yJIbTATOB.

3agaHusa s penie-
HHUS KEUC - 3a1a9u

Ompoc

CpencTBo KOHTPOJISI YCBOCHHS y4eOHO-
ro Marepuaina TeMbl, pasjena Wik pas-
JIeNIOB  TUCIMIUINHBI, OPTraHM30BaHHOE
KaK y4eOHoe 3aHATHE B Bujae cobeceno-
BaHU TPETOAaBaTeNs ¢ 00yJaronMMu-
csl.

Bonpocs! o temam
/ pa3nienam AucCIu-
TTUHBI WK TIpodec-
CHOHAJILHOTO MOJTY-
st

KonTponbnas
pabota

CpenctBo MHPOBEPKH YMEHUM MpUMeE-
HATH IMOJTYYCHHBIC 3HAHUSA [JIS PCIICHUA
3aJa4 OIpEAeJICHHOrO0 THUIa MO0 TeMe
WM pa3jienny

Kommnekt
KOHTPOJIBHBIX 3aJa-
HHI 110 BapuaHTaM

Kpyrasiii cromn,
JIUCKYyCCHs,
JIACITYyT, Jneba-
ThI

OneHoYHbIE CPEICTBA, MO3BOJISAIOIINE
BKJIIOYUTH OOYYaIOUIMXCS B TPOILECC
OOCY)XJIeHHSI ~ CIIOPHOTO  BOMpOCa,
npoOJIeMbl U OLEHUTh UX YMEHHE apry-
MEHTHPOBATh COOCTBEHHYIO TOUKY 3pe-
HHS

Ilepeduens auckyc-
CHUOHHBIX TEM MOJIA
MPOBEJICHUSI  KPYT-
JIOTO CTOJA, IUCKYC-
CUM, JUCHyTa, Je-
0atoB

[Toptdomnuo IleneBas mombopka pabor cryzaeHTa, | CTpykTypa moptdo-
packpbIBaroIas €ro WHAWBUAYAIbHBIC | JIHO
o0Opa3oBaTeibHbIe TOCTHKEHUS B OJHON
WIN HECKOJIbKUX Y4YeOHBIX IHCLUIUINH,

B Mpo(eCCHOHATLHOM MOJTYJIE.
IIpoexr KoneuHbll npoaykrT, nosiyqaemelii B | Tema rpynmoBbIX

pe3ynbTaTe TUIAHUPOBAHHS W BBIMOJTHE-
HUSI KOMIUIEKCa y4eOHBIX M HCCIIE0Ba-
TENBCKUX 3afaHuil. [lo3BonseT oneHuTh
YMEHHUSI OOYYaIOLINXCS CaMOCTOSATENb-
HO KOHCTPYHpOBaTh CBOM 3HaHHUI B
npoIecce pPeUIeHUs] MPAKTUYECKUX 3a-
a4y ¥ TpoOJieM, OPUEHTUPOBATHCS B
UHPOPMALIMOHHOM  TPOCTPAHCTBE U
yYpOBeHb C(HOPMHPOBAHHOCTH aHAJIUTH-

W/WJA UHIUBUTY-
QIBHBIX MTPOCKTOB
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YECKUX, HCCIIENOBATEILCKHX HAaBBLIKOB,
HABBIKOB MPAKTUYECKOTO U TBOPYECKO-
ro MblInieHus. MOKET BBINOJHATHCS B
WHIVBUIYAIBHOM TOPSJIKE WIA TPYII-
IOM 00YYarOIIUXCSI.

PaGouas
TETpajib

JrniakTHYecKuii KOMIUIEKC, IPETHA3HA-
YEHHBIN I CAMOCTOSTENbHOM paboOThI
00y4aromerocs: ¥ Mo3BOJISIOLIUH Olle-
HUBATh YPOBEHb YCBOCHUS UM yueOHO-
ro Marepuaia

O6paser paboueit
TETpaan

PasnoypoBne-
BbIC yueOHbIC
3a/la4M U 3aja-
HUs

PaznuyaroT 3agauu v 3a1aHUA:

a) PEeNPOYKTUBHOTO YPOBHSI, IO3BOJISI-
IOLIME OLEHUBATh U TUATHOCTHUPOBATh
3HaHHEe (PaKTHUECKOTO Marepuaia (6a-
30BbIC MOHATUS, AITOPUTMBI, (PAKThI) U
YMEHHE TMPaBUIbHO UCTIOIH30BATH CIIe-
[[UAJIbHBIE TEPMUHBI U TIOHATHUS, Y3HA-
BaHHE OOBEKTOB M3YUYCHUS B paMKax
ONPENETEHHOTO pa3/eia JUCIUILUIMHEL;
0) pEKOHCTPYKTHUBHOTO YPOBHS, II03BO-
JSIOINE OLEHUBATh U TUATHOCTUPO-
BaTh YMEHHUS CHHTE3UPOBATh, aHAIH3H-
poBaTh, 0000mAaTh (PAKTUIECKUIA U TEO-
peTuyeckuii MaTepuai ¢ popmynupo-
BaHHWEM KOHKPETHBIX BBHIBOJIOB, YCTa-
HOBJICHUEM TIPUIUHHO-CJICICTBEHHBIX
CBsI3€l;

B) TBOPYECKOT'O YPOBHS, TIO3BOJISIONINE
OLICHUBATh U AMATHOCTUPOBATH YMEHHS,
WHTETPUPOBATH 3HAHUS PA3INIHBIX 00-
JacTeil, apryMeHTUPOBaTh COOCTBEH-
HYIO TOYKY 3pCHUs

Kommekt pasno-
YPOBHEBBIX 33/1a4 U
3aaHuN

10.

PacuerHo-rpa-
¢uueckas pa-
6ota

CpencTtBo HpOBEpPKM YMEHUM IpUMe-
HATH TMOJYYEHHbIE 3HAHUS 110 3apaHee
OTIpeIeIEHHOW METOAMKE JJISl PeIIeHuUs
3a7a4 WIM 33JaHUM 10 MOAYJIIO WU
JUCITUIIIMHE B IEJIOM.

Kommnekt 3apanuii
JUIS BBIITOJIHEHUS
pacuyeTHo-rpaduye-
CKO# pabOTHI

1.

Pedepar

[IpoxykT camocTosiTenbHOM PabOThI
CTYJEHTa, TPEACTaBIAIOIMUNA  coOOM
KpaTKO€ M3JI0)KEHUE B MMCbMEHHOM BH-
Jie TIOJIyYEHHBIX PE3yJbTaTOB TEOPETH-
YECKOI'0 aHaJIu3a ONPEIECICHHOW TEMBI,
IJIe aBTOp PacKpbIBAa€T CyTh HCCIENY-
eMoi MpoOsIeMbl, IPUBOJIUT Pa3JINYHbIC
TOYKH 3pEHHs, a TakXke COOCTBEHHBIE
B3IJIs/IbI HA HEE.

Tems! pedepaToB

12.

Jokman, coo6-
eHHE

[IpoaykT caMoCTOSATENbHONH pPabOTHI
CTYJIEHTa, TPEICTaBIAIONINN  CcOOOM
nyOJIMYHOE BBICTYIIJICHHE IO MPEICTaB-
JICHUKO TIOJIYYEHHBIX PE3YJIbTATOB peE-

Tembl JOKJIaJIOB,
cooO1IeHn i
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HICHU S onpeneneHHoﬁ TCMBI.

13. Cobeceno- CpencTBo KOHTPOJIs, OpraHu30BaHHOe | Bompockl o TeMam
BaHUE KaK crienuaibHas Oeceia mpenojgaBate- | / pa3aenaM AUCIU-
51 ¢ 00y4aroImKUMCs Ha TEMBI, CBS3aH- TUTHHBI
HBIE C U3y4aeMOil TUCIUIUINHOM, U pac-
CUMTAHHOE Ha BHIACHEHHE 00HEMA 3Ha-
HHI 00YYAOIIErOCs MO ONPEAEIEHHO-
My pazzeny, TeMe, mpodiiemMe U T. II.
14. TBopueckoe | YacTHYHO periiaMeHTUPOBAHHOE 33/1a- | TeMbl TPyMNIOBBIX
3aJlaHue HHE, UMEIOIIIee HECTAaHJAPTHOE perie- W/WIA MTHIUBUY-
HUE U MO3BOJISIIOIIEE JUATHOCTHPOBATh | ajJbHBIX TBOPUYECKHX
YMEHUS1, HHTETPUPOBATh 3HAHUS pa3- 3aJaHu’
JMYHBIX 00JacTei, apryMEeHTUPOBATh
COOCTBEHHYIO TOUKY 3peHus. MoxeT
BBITMIOJHATHCS B MHIUBUYyaJTbHOM I10-
PSIIKE WK TPYIION 00y4JarOIIMXCsI
15. Tect CpencTBo KOHTpOJIs, HanpaBieHHoe Ha | DOHJI TECTOBBIX 3a-
IPOBEPKY YPOBHS OCBOCHHUSI KOHTPOJIH- | TaHUH
PYEMOT0 TEOPETHUYECKOTO U MPaKTHYe-
CKOT'0 MaTepHalia 1o AUAaKTHIECKIM
eAMHUIIAM JUCIHUILTNHBI WK podec-
cHOHaJIBHOTO MOTyJisi. CricTemMa cTaH-
JTApTU3UPOBAHHBIX 3a/IaHUMN, TTO3BOJIS-
IOIIast aBTOMATH3UPOBATh MPOIIETYPY
U3MEpEHHs YPOBHS 3HAHUM U YMEHUN
00yJaroImMxcs
16. Occe CpenctBo, 03BOJIAIOIIEE OLEHUTHh YMe- | TemaTuka 3cce
HHE OO0ydJaromerocs MUCbMEHHO H3JIa-
ratb CyThb IIOCTaBJIEHHOM MpPOOJIEMBI,
CaMOCTOSITENIFHO ~ MPOBOJUTH  aHAJH3
9TOU MPOOJIEMBI.
17. [IpakTudeckue | IT0 3amaHusi, C MOMOIIBIO KOTOPBIX Y | Buasl: HaOmoaeHMeE,
paboThl (mpak- | yyamuxcs GOpMUPYIOTCS U pa3BUBAIOT- | U3MEPEHHUE,  OIIBIT,
TUYECKOE 3a- | CS TPaBHIbHBIE MPAKTHYECKHE JEW- | KOHCTPYHPOBAHUE H
JaHue) CTBHSL. Ip. 3aJaHus s
MPAaKTUYECKUX  pa-
60T
18. JlaGopatopubie | DTO TIpOBEICHHE yYaIIMMUCS 10 3a7a- | 3amanus s Jabo-
paboThI HUIO TIPETIO/IaBaTelIsl OIMBITOB C MCIOJIb- | PATOPHBIX PabOT
30BaHHEM MPUOOPOB, MPUMEHEHHEM
UHCTPYMEHTOB U JPYTUX TEXHUYECKHX
MIPUCIIOCOOICHUHN.
19. Tpenaxep TexHn4yeckoe cpecTBo, KOTOPOE MO- Kommnexr 3apannii
eT ObITh UCIIOJIb30BAHO JJISl KOHTPOJIA | JUIsl pabOThI Ha Tpe-
IPHOOPETEHHBIX CTYACHTOM Ipodec- Haxepe
CHOHAJIbHBIX HaBBIKOB U YMEHMI 110
yIpaBJIEHUIO KOHKPETHBIM MaTepUallb-
HBIM 00BEKTOM
20. OTuetsl no | CpencTBO  KOHTPOJs, TO3BOJsIOmas | Buael pabor u 3a-

MIpaKTUKaM

o0ydJaroneMycsi  IpoJIEMOHCTPUPOBATH

JAaHWSI Ha YYCOHYIO
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000011ICHHBIC 3HAHUS, YMEHHUS W TIPaK-
TUYECKUH OIBIT, NpUOOpETEeHHBIE 3a
BpeMsI IPOXOXKACHUS Y4eOHOM U mpou3-
BOJICTBEHHOH mpakTuk. OTYeTHl 10
MPAKTHUKaM [O3BOJISIIOT  KOHTPOJIUPO-
Batb B 1einom ycBoenne OK u IIK
o6o3nayensbix B [IIICC3.

U  TPOU3BOJCTBEH-
HYIO [IPAKTUKY

21. Kontent- AHanu3 1 OlIEeHKa B COOTBETCTBHUH C [Tepeuens fOKyMeH-
aHallu3 OKY- | KPUTEPUSMHU JOKYMEHTOB (KYpHaJIOB TOB TOJUIEKAIINX
MEHTAIU! TEOPETUIECKOTO U IPOU3BOACTBEHHOTO | aHAIHM3y, KpUTEPUU
00y4eHus1, XapaKTePUCTUK, TBOPUYECKUX | OLIEHKH
paboT, THEBHUKOB U OTYETOB IO MPaK-
tuke, BKP u n1p.), cBHaeTEIbCTBYIOMINUX
00 ypOBHE KOMITIETEHTHOCTH 00y4aro-
HIETOCS.
22. HabGmrone- | MHCTpYyMEHT cOopa nHbopManuu asis Henb, 00bEKTH Ha-
HUE YCTaHOBJICHUS (DaKTOB OsroieHMs, oOpasert
nucra s pukcu-
pOBaHUs pe3yibTa-
TOB HAOJIOACHUS
23. 3aganue Ha | [lepeuenp OCHOBHBIX BoOIpocoB, koTo- | BKP mo cnenuans-
BKP (gurmmom- | peie TODKHBI OBITH pacKphITHl B padote, | Hoctu CITIO
HBI  TPOEKT, | a TAK)KE yKa3aHUsl Ha OCHOBHbIE HH(OP-
JUTUTOMHAs MAIMOHHBIC HCTOYHUKH.
pabota)
24. OK3aMeH CpenctBo KOHTpoJIS, IpeiHa3HayeHHoe | Borpockl no Temam

JUTSL BBISICHEHUE 00beMa 3HAHUN U yMe-
HUM 00yJaromerocs 1Mo JUCIHUTUINHE

/ pa3aenam AUCIIU-
IIJIMHBI




