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1. IMACITIOPT
KOC no MJIK.01.09 O6opynoBanue mpor3BOACTBA IMUBA

(K00 U HazéaHue OUCYUNTUHBL)

1.1.O01mme mos10KeHust

KontponsHo-onieHounsie cpeactBa (KOC) npenHazHaueHbl A1l KOHTPOJS U
OLICHKH 00pa30BaTEIbHBIX JOCTUXKEHUM OOYyYarolMXCcsi, OCBOMBIIUX MPOrpaMMy
MJIK.01.09 O6opynoBaHue mpou3BoJICTBa MTUBA.

KOC Bxmr04arOT KOHTPOJBHBIE MaTepHaibl Uil IMPOBEICHHUS TEKYIIETO
KOHTPOJII M IPOMEXKYTOYHOM arrectauuu B (opMe KOHTPOJIbHOM paboThl (4
ceMecTp), ak3ameHa (5 cemectp), nud. 3auera (6 cemecTp).

KOC pa3paboransl B COOTBETCTBUHU C:

obpazoBarenpHoii mporpammor CIIO mo cmemumansHoctd  19.02.11
TexHoI0rus MPOAYKTOB MUTAHUS U3 PACTUTEIILHOTO ChIPbS;

nporpammbl M/IK.01.09 O6opynoBanue mpou3BOACTBA MHUBA.

1.2. PGSyJIbTaTLI O0CBOCHMA TUCHHUILIMHBI, MOJJIC/KAINUEC IPOBCPKE

PesynbTarhl HaumeHoBaHMe 3jieMeHTa OcHOBHBIE MOKa3aTeJN OLEeHKH
o0yueHnust YMeHUii/3HaHui pe3yJibTaTOB
(ocBOEHHBIE
yMeHus,
YCBOEHHBIE
3HaHHS,
NMPAKTHYECKUI
onbIT (MpHU
HAJIMYMH)

A BU3YaJIbHO OLICHUBATH HCIIPAaBHOCTH, | TPAMOTHOE NIpUMEHEHUE
WCIIOJIb30BaTh MHCTPYMEHT JUISI OYMCTKH OT | MONYyYEHHBIX 3HAaHHH B Tpolecce
33I‘p513HeHI/H71, CMa3KHu u CaHHTapHOﬁ PEIICHUA IMOCTABJIICHHBIX 3a1a4
00pabOTKH MEXaHWYECKUX JACTale U y3JI0B,
NIPUMEHATh  HMHCTPYMEHT II0  HaJajke,
HACTPOHKE, PEMOHTYy H  PEryJHpOBKeE,
JIOKYMEHTAJIbHO  O(OPMIISITH  Pe3yJbTaTh
NpoJeNaHHOH pPaboThl MO OOCITY>KUBAHUIO
TEXHOJIOTHYECKOTO 000pyTOBaHUS

31 Ha3HAUYeHWe,  NPUHIUI  JCHCTBHS W | MHTEpIpeTamus pe3yJIbTaToB
YCTPOMCTBO, IpaBuja OKCIUTyaTaluy, | U3y4YEeHUs MaTepuajia Ipu pelieHun
METOABl M CHOCOOBI  BBUIIBICHUS W | IPAKTHYECKHX

yCTpaHEHHMsT  HEHWCIPaBHOCTEH, TOPAIOK | 3afaHuii/mabopaTopHBIX paboT
NPOBEICHHS TIOATOTOBKH, ITyCKa M HaJlaJIKH,
PEMOHTA, JIOKYMEHTOOOOpOT IO Mpoleccy




TCXHOJIOTHUYECCKOI'O O60py,Z[OBaHI/I}I

MMOATOTOBKH K paboTre ® OOCITyXKUBaHUS

32 Ha3HauCHHE, TIPUHIIHTL JEWCTBUSI, | MHTEPIIpETaIHs pe3yabTaToB
YCTPOWCTBO W TpaBWJa OAKCIUTyaTalld | U3y4YeHHs MaTepualia IpH pelIeHHN
TEXHOJIOTHYECKOTO 000PYA0BaHMUS, OPAJOK | MPAKTUIECKUX
peryIupoBaHus rmapaMeTpoB paboThl | 3amannii/mabopaTopHBIX paboT
TEXHOJIOTHYECKOTO 000y T0BaHUS

o1 MPOBEPKH  KCIPABHOCTH, OYUCTKH  OT | YCHEITHOE BBITTOJTHEHHE
3arpsi3HEHUH, CMa3Kd W CAHWTApHOW | MOCTAaBJICHHBIX 3a]a4

TCXHOJIOTHUYECCKOI'O O60py,Z[OBaHI/I}I

00pabOTKN MEXaHWYECKHUX JEeTajei U y3IO0B,

3aMEHBI OBICTPOU3HALIMBAIOIINXCS
MarepuaJoB W JeTalleld, yCTpaHEHUs
HEeHCIpaBHOCTEH B paboTe,  BeIeHHS
JOKyMEHTaIu mno 00CITy>)KHBaHUIO

1.3. PacnpeneneHne OLICHMBAaHMUSA peE3yjabTaToB oﬁyqunﬂ Mo BUAAM KOHTPOJIA

Kox u HauMmeHOBaHHMe 3JieMEHTA YMEHHUH WU
3HAHMM

Buanl arrecranun

Texywuii KOHMPOIb Hpomecymouraz
ammecmayusi
VY1 Bu3yanbHO OLIEHHBATh HCIPABHOCTD, UCIIONIB30BaTh | OlLieHKa BHITOJIHEHHS KOHTPOJIbHAS
WHCTPYMEHT JIJII OYUCTKU OT 3arpsS3HEHUHN, CMa3Kd U MIPaKTUIECKUX pabora (4 cemectp),
CaHUTapHOH OOpPaOOTKM MEXaHWYEeCKUX JeTajed u 3aJaHui, 9K3aMeH (5
y370B, TPUMEHSATh HMHCTPYMEHT 10  Hajajake, | JabopaTOopHBIX paboT | cemecTp), mud.3ader
HACTPOHKE, pEMOHTY M PETYJTUPOBKE, TOKYMEHTAIEHO (6 cemectp)
oopMIIATE pe3yabTaThl MPOJCTAHHOW pabOTHI O
00CITy>KUBaHHIO TEXHOJIOTHYECKOTO 000PYAOBaHHS
31 HasHaueHHWe, NMPUHIUN JEHCTBHS U YCTpPOICTBO, Ompoc KOHTPOJIbHAS
MpaBWjia  OKCIDIyaTallid, METOABl M  CIIOCOOBI pabota (4 cemecTtp),
BBISBJICHUSI M yCTPaHEHHs HEHCIPABHOCTEU, MOPSAOK 3K3aMeH (5
NPOBENICHNUS MOATOTOBKH, IIyCKa M HAJIQJKH, PEMOHTA, cemecTp), aud.3auer
JIOKYMEHTOOOOPOT IO TPOIIeCcCy MOJTOTOBKU K paboTre (6 cemectp)
U 00CITy’>KMBaHHsI TEXHOJIOIMYECKOTO 000pyJOBAHUS
32 Ha3HaueHWe, NPHUHLUN JEHCTBUS, YCTPONCTBO M Ompoc KOHTPOJIbHAs
TpaBmIIa IKCILTy aTaIAH TEXHOJIOTHIECKOTO pabora (4 cemectp),
000pyIOBaHHS, TOPSAIOK PETYTUPOBAHUS MTAPAMETPOB 9K3aMeH (5
paboTHl TEXHOJIOTHYECKOTO 000PYIOBaHUS cemectp), aud.3aueT
(6 cemectp)
I[IO1  mpoBepkM  HCHPABHOCTH, OYUCTKH  OT | OTIEHKA BBHIIOJHEHUS KOHTPOJIbHAA
3arpsi3HEHWA, CMa3Kd W CaHHTapHOH 00paboTKH MPAKTHYECKUX pabota (4 cemecTtp),
MEXaHUYECKUX  JeTaled M y3J0B,  3aMEHBI 3a/IaHUN, JK3aMeH (5




OBICTPOM3HAINMBAIONTUXCS MaTEpPHAIOB W JeTallel, | 1abopaTOpHBIX paboT | cemecTp), Aud.3adeT
yCTpaHeHHsT HEWUCIpaBHOCTEW B paboTe, BeIACHHA (6 cemectp)
JOKYMCHTallUU I10 O6C.Hy>KI/IBaHI/IIO TEXHOJIOTHYECCKOTO
o0opymoBaHUs

1.4. PacnpeneieHue THIOB OLEHOYHBIX CPEACTB IO 3JI€MEHTAM 3HAHUHM H
YMEHHI TEeKYIIero KOHTPOJIs
Conepxxanue yueOHOro MaTepHuaJia 1mo Tun KOHTPOJIBLHOTO
nporpamme YI/M/K 3a/laHus

Y1 | 31 | 32 HO1

Paznen 1. OGopynoBanue AJ151 NPOU3BOACTBA COJIOAA

Tema 1.1. OOopynoBanwe 11 MOHKHM H 3 3
3aMaYyMBaHUs STIMEHS.

Tema 1.2. OO6opyaoBaHue i TpopamiuBaHus | 17 3 17
STYMEHS.
Tewma 1.3. O6opynoBaHue AJisl CYIIKH COJIOJA. 3 3

Pa3nesn 2. O6opyaoBanue AJ1s1 IPUTOTOBJICHUS] TUBHOIO CyCJIA.

Tema 2.1. OOopynoBaHue s NpUTOTOBIEHUA | 17 3 3 17
IUBHOTO CYCIIA.

Pazngen 3. O0opynoBanue 1/ 0XJIaKACHUS U OCBETJICHHMSI IUBHOIO CyCJIa.

Tema 3.1. OOGopynmoBanue st oxjiaxaeHus wu | 17 3 3 17
OCBETJICHUS MUBHOTO CyCJa.

Paznen 4. O6opynoBanue /1M IJIAaBHOTO OPOKeHUSA

Tema 4.1. O6opynoBanue 11 TIaBHOTO OpoxkeHus u | 17 3 3 17
JOOpa)KMBaHUS.

Paznen 5. O6opynoBanme 1Jis1 ocBeT/ieHUsI 1 QUIbLTPALIMH NMUBA.

Tema 5.1.000opynoBanue s ocBeTjaeHus u| 17 3 3 17
bunbTpoOBaHMS NUBA.




Paznen 6.00opynoBanue 1Jisi po3JinBa NMUBA.

Tema 6.1. OOopynoBaHue TMOJATOTOBKUA Tapbl Jis 3 3
pO3JIHBa.

Tema 6.2. OGopynoBaHue mjig po3iuBa mnuBa B | 17 18
pa3TUYHBIC TAPHI.

Pazgesn 7. Hayunble uccienoBaHus M KOHCTPYKTHBHbIC Pa3padOTKH IO
COBEPILIEHCTBOBAHMIO 000PYA0BaHUSI IUBOBAPEHHOI0 IPOU3BO/CTBA

Tema 7.1. TexuHuueckudt mporpecc B 00JacTH 3 3
MMMBOBAPEHHOTO MTPOU3BOJICTBA

1.5. PacnpeneneHue THIIOB OLECHOYHBIX CPEACTB IO 3JIEMEHTAM 3HAHUM H
YMEHHUIl, KOHTPOJHMPYEMbIX HA IPOMEKYTOYHOM aTTecTAlluN

Conep:xxanmne y4eOHOT0 MaTepuaJia 1no Tun KOHTPOJIBHOTO
nporpamme YI/MIK 3aJJaHUsA

Y1 | 31 | 32 |[1IO1

Paznen 1. O6opyaoBaHue Jijisi MPOU3BOJICTBA COJIOJA 4 4 4 4

Paznen 2. OOGopynoBaHue mJisi HPUTOTOBICHUS | 24 24 | 24 24
MMUBHOTO CyCIIa.

Pazgen 3. OOopynoBanue s oxjaxaeHus u | 24 | 24 | 24 | 24
OCBETJICHHS MMBHOTO CyCa.

Paznen 4. OGopynoBaHue AJis TIIABHOTO OPOKEHUS 24 24 | 24 24

Pazgen 5. OO6opymoBanue s ocBeTiieHuss u | 24 24 | 24 24
buIbTpayy NuBa.

Paznen 6.000pynoBanue Ay po3JMBa MUBA. 4 4 4 4
Paznen 7. Hayunsie WCCJIEIOBAHUSI nl 4 4 4 4
KOHCTPYKTHBHBIE pa3paboTku 10
COBEPILIEHCTBOBAHUIO 000pyI0BaHUS

IMMBOBAPCHHOI'O ITPOU3BOACTBA

2. CIIEHNPUKAIIUA OHEHOYHBIX CPEACTB

2.1. Ha3znauyenue



Cnemudukanueil ycTaHaBIMBAIOTCS TpeOOBaHMS K COACPKAHUIO U
Oo(pOpMJICHUIO BApUAHTOB OIIEHOYHOIO CpEJACTBa: TNpakTU4eckas padora,
nabopaTtopHasi paboTa, Orpoc, 3K3aMeH, KOHTPOJIbHasl paboTa, 3a4eT C OIEHKOM.

[IpakTuyeckas pabora, 1aboparopHasi paboTa, ONpocC MpeaHAZHAYCHBI JJIs
TEKYIIET0 KOHTPOJISI W OLEHKW 3HAaHUW W YMEHHMM CTYJIEHTOB; KOHTpPOJIbHAs
paboTa, 3a4eT C OILEHKOW, H9K3aMEH NpelHa3HA4YeHbl ISl TMPOMEKYTOUHOU
aTTeCTallui M OLIEHKM 3HAHUM M YMEHHUU cTyAeHTOB 1o nporpamme MJIK.01.09
OO6opynoBaHue TMPOU3BOJCTBA MMHBAa 0Opa3oBaTesnbHOU mporpammbl 19.02.11
TexHo0THs TPOTYKTOB MUTAHUS U3 PACTUTEIHLHOTO CHIPHSI.

2.2. KoHTHMHIeHT aTTecTyeMbIX: CTYIEHTHI 2,3 Kypca.
2.3. dopma 1 YCI0BUA ATTECTALMM:
Texymuii KOHTPOJIb MPOXOJUT MO TeMaM y4eOHON AUCIUIUIMHBI.

[IpomexxyTouHas arrecTauus MPOBOJIUTCSA B (hOpME KOHTPOJIBHOU padOThI,
9K3aMeHa M Ju@. 3auera O 3aBEPILICHHUIO OCBOEHHUs Yy4eOHOro MmaTepuasa
y4eOHOH AMCUMIUIUHBI, PU MOJOKUTENBHBIX PE3yJIbTaTaX TEKYIIETO KOHTPOJISL.

24, BpeMSI BBIINTOJIHCHUA
Ha Beimonnenue TCKYIICTO KOHTPOJISA OTBOANUTCA:

npakTuyeckas padbora, maboparopHas padbora— 90 muH,
onpoc — 10-20 mun
9K3aMeH — oAroroBka 20 MuHyT, OTBET — 10 MUHYT

KOHTpOJIbHas padoTa, 3a4eT C OLUEHKOU — 45 MUHYT.

2.5. Pexomenayemasi JmrTeparypa s pa3spa0oTKM  OLEHOYHBIX
CpeaACTB M MOATOTOBKH, oﬁyqalonmxcn K artTeCTalmuu.
Knuroo6ecne4eHHOCTh
bubéanorpaduyeckoe onucanue U3TaHUA OcHoBHast/ KoJ-Bo.
(aBTOp, 3ary1aBHE, BU/I, MECTO U IO/l U3IaAHUS, JOMOJTHUTETbHAS 3K3. B DJIEeKTPOHH
KOJI. CTP.) JUTepaTypa ouoJI. ble pecypchl
CIIoI'dy
benkwuna, P. U. DCH. https://
TexHoMOTHs MPOU3BOJICTBA CONOA, TUBA U CITUPTA e.lanbook.co
: yaebnoe nocooue mis CIIO / P. M. benkuna, B. m/book/
M. I'y6anoBa, M. B. I'ybanoB. — 4-e u3j., crep. — 401984
Cankr-IletepOypr : Jlanp, 2024. — 104 ¢
Xo3ues, O. A. DCH https://
Texnonmorust muBoBapernns / O. A. Xo3ueB. — 2-e e.lanbook.co
u3g., crep. — Cankr-IlerepOypr : Jlans, 2024. — m/book/



https://e.lanbook.com/book/359963
https://e.lanbook.com/book/359963
https://e.lanbook.com/book/401984
https://e.lanbook.com/book/401984
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404 c. 359963
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npodeccruoHaIsHOr0 00pa3oBaHus/

WN.N.bypauesckuii, P.A.3aitnynnun, P.B.Kynakosa.

— 2-e u31., uctp. u 1on.— MockBa: M3maTenbcTBo

HOpaiit, 2025.— 395¢c.— (IIpodeccronanbHoe

00paszoBaHme).

Bypauesckuii, 1.1. TO11. https://
X¥MUS ¥ TEXHOJIOTHS ITepepaboTKH IT0I0BO- urait.ru/
SATOJHOTO CHIPbsI: YUeOHUK TSl By30B/ bcode/558074
WN.N.Bypauesckwii, P.A.3aitaynnun, P.B.Kynakosa.

— 2-e U311, ucnp. u pon.— Mocksa: M3garenbcTBo

IOpaiir, 2025.— 395c.

3apmaces, A. A. TOIL. https://
BunorpanapcTBo ¢ 0CHOBaMU TEXHOJIOTHH urait.ru/
NEPBUYHON NIepepabOTKH BUHOTPpaja : yueOHoe bcode/557955
nocooue s CIIO / A. A. Bapmaes. - 3-e u3j., nep.

U 101 - DNEKTpoH. AaH. - Mocksa :IOpaiit, 2025-

661 c. - (IlpodeccronanpHoe 00pa30BaHuE).

Bunapos, A. 0. JOII.

be3oTxomaHast OMOTEXHOIOTHS STHIIOBOTO CIIHPTA / https://
Bunapos A. 10., Kyxapenko A. A., Hukonaiikuna urait.ru/

H. E. — 2-e u3n., nep. u non.— Mockaa :FOpaiiT, bcode/540528
2024—217c.

Pomuonosa, JI. 5. JIOTI. https://
[TpakTUKyM 1O TEXHOJIOTHH O€3aJIKOTOIBHBIX U e.lanbook.co
ankorojbpHeIX HartuTKoB / JI. 1. Ponronosa, E. A. m/book/
OnpxoBaros, A. B. CrenoBoil. — 3-e u3., ctep. — 329090
Cankr-IletepOypr : Jlans, 2023. — 288 ¢

HBanoBa, M. A. JOII. Ob
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BUHOJICTILYECKOT0 TIPOU3BOICTBA: yUeOHOE ON.RU
nmocobune/M.A.VBanoBa;M-BO HayKH U BBICIII.

obpaszoBanus Poc. ®enepannu, C.-ITerepO. roc.

9KOH. YH-T, T€XHUKYM IUIIEBOU MPOM-CTU
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Cankrt-IletepOypr:Uzn-so Ciol DY,2018-46¢.
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3. BAPUAHTHI OHEHOYHBIX CPE/ICTB

IPUMEPHBIE BOITPOCHI JLISI KOHTPOJbHOW PABOTHI

1. CocTaBuTh alnmnapaTypHoO-TCXHOJIOIM4IEeCKasd CXeMa MpOU3BOACTBA COJIOAA.

2. Ha3navenue, ycTpoicTBO, IPUHIIMIT ASHCTBUSL 0OOpYIOBaHUS U1l MOMKHY M 3aMauyuBaHUs STUMEHSI, €TO
Ha3Ha4YeHHe, YCTPOICTBO, MPUHIIHIT JeHCTBHA. 3.

3. HaznadeHwue, yCTpOMCTBO, IPUHITUI ISHCTBAS 000PYIOBAHUS 3aMadyUBaHUS STIMEHSI.

4. HazHauyeHue, yCTpOHUCTBO, MPUHUUIT ACUCTBUS HWINHIPOKOHUYECKUX 3aMOYHBIX AIIAPATOB C
LUEHTPaJIbHOM BEPTUKAIBHON TPYOOH.

5. Ha3zHaueHue, ycTpOMCTBO, IPUHUMIT AEHCTBUS 3aMOYHBIX allapaToB C INIOCKUM JHUIIEM, ITHEKOB s
MOMKH M 3aMadYMBaHUS SIMCHS.

6. .HazHaueHue, ycTpOMCTBO NIHEKOB AJI1 MOMKHU M 3aMayuBaHUs SYMEHSL.

Kpurepuu ouenku:

OIICHKAa «OTJIMYHOY» BBICTABISIETCS CTYJICHTY, €CIM MPaBUIbHBIE OTBETHI COCTaBIAIOT - 90-100%
OIICHKA «XOPOIIIO», €CITH TIPABIIBHBIC OTBETHI COCTABISIOT -80-89%);

OIICHKA «YJOBJIETBOPUTEIBHO», €CIU MPAaBUIbHBIE OTBETHI COCTaBIAIOT - 70-79%

OIICHKA «HEYIOBJICTBOPUTEIILHOY, €CITH MPABWIBLHEIE OTBETHI COCTaBIIOT MeHee 70%

HEPEYEHb DK3AMEHAIIMOHHBIX BOITPOCOB

1 AnmnapaTypHO-TEXHOJIOIMYECKasi CXeMa IIPOU3BOICTBA CONOJA.

Haznauenue, ycTpoHCTBO, MPUHIMIT JEHCTBUS OOOPYIOBAaHUS UISI MOMKH M 3aMayMBAHUS SUMEHS, €ro
Ha3Ha4eHUe, yCTPOICTBO, MPUHIUN JeHCTBUS

2 Hasnauenue, ycTpoicTBO, IPUHIUI ACHCTBUS LIMIMHAPOKOHUYECKHUX 3aMOYHBIX alllapaToB C LIEHTPaJIbHON
BEPTUKAIBHOM TPyOOH, 3aMOYHBIX alIapaToB C IUIOCKAM JHUIIEM, IIHEKOBIUIT MOWKH M 3aMadMBaHUA

SAYMCHA.

3 Hasnauenue, ycTpoiCTBO, IPUHIUI JEHCTBHS 000PYI0BaHHSA AT TOJAYH C)KaTOTO BO3AyXa U OTCACBIBAHUS

YIJIEKUCIIOTHl, pacxojia BOJBl M ckaroro Bozayxa. Ilapamerpsl Bozayxa. Crneum¢uka oOCITy)KHBaHHS
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000pyIOBaHUS ISl MOMKH U 3aMadyUBaHUS TIMEHS

4 Hasnauenme, yCTpOWCTBO, NPWHIMII JEHCTBUS OCHOBHBIX THIIOB COJIOJOBEH, HMX OCOOCHHOCTH H
CpaBHUTEJNbHAS OLIEHKA

5 Hasnauenue, ycTpoHCTBO, MPHUHITUI JCHCTBUS THEBMATHUCCKUX COJOJA0BCH OapaOaHHBIX U
SIIAYHBIX,0aIIEHHON COJIOMOBHSI, CTATHYECKAX U HEMPEPHIBHBIX CUCTEM COJOAOPAIICHNUS,
COJIOJIOBOPOIIUTENIEH U TOTPY309HO-Pa3TPY304HBIX

6 TenmoBoii 6anaHc, pacxox BOABI M BO3AyXa B colonoBHAX. KonaunmonnpoBanme Bozayxa. Haznauenwue,
YCTPOMCTBO, MPUHLIUI AEUCTBUS KaMEpHhI sl KOHIUIIMOHUPOBAHUS BO3TyXa

7 Haznauenue, ycTpoHCTBO, NIPUHIMI ASHCTBHS TOPH3OHTAIBHBIX CYIIHUIOK( OQHOSIPYCHBIE, MHOTOSIPYCHEIE,
CYIIFJIKA C ONPOKHUIBIBAIOMICHCS PEIICTKOW, BBHICOKOIPOU3BOAUTENBHEIE CYIIWIKH C TOTPY309HO-
pa3rpy304HBIMH YCTPOHCTBAMHU) U BEPTUKAIBHBIX CYIINIIOK.

8 Haznauenume, ycTpoicTBO, NPWHIMII ACHCTBHS MAIIUH Ui OOpabOTKH COJOJa, POCTKOOTOMBHBIX H
COJIOIOTIOJTUPOBOYHBIX MAIIIKH.

9 [TpaBuia 6e3onacHOro 00CITyKHUBaHUsI 000PYAOBAaHUS ISl TPOM3BOACTBA COJI0/A
XapakTepHbIe HEMOMAIKH B paboTe 000pYI0BaHUS U CIIOCOOBI HX YCTPAHCHHS.

10 | AnmaparypHO-TEXHOJOTMYECKAs CXeMa IIPUTOTOBJIEHUS IMBHOIO Cycia. HasHaueHue, yCTpONUCTBO,
MIPUHINT JeHCTBUIABTOMATHUECKUX BECOB, NPOOMIIOK JUISI CYXOTO APOOJICHUS, APOOUIIOK JUIst
KOHIAITHOHUPOBAHHOTO CyXOTO APOOIICHHUS COI0/Ia, MOJIOTKOBBIX IPOOWIIOK, MEIBHHII ISl N3METbUCHHS
COJIOJIa U HECOJIOKEHBIX MaTepPHAaJIOB, BAPOYHBIX arperaTos.

11 | Ha3HaueHue, yCTpOWCTBO, IPUHIIAI ACHCTBHS 3aTOPHBIX M 3aTOPHO-OTBAPOYHBIX aIapaToB, YCTPOMCTBA,
MpeI0TBpaIarIIue 00pa3oBaHue KOMKOB U IOTaaHie KUCIOpOIa B 3aTOP, CMadyUBaTEIh C PACIBUICHHEM
BOJbI, CMa4MBaTCJIb ¢ TAHICHIIMAJIbHBIM BIIPBICKOM BOJBI, HpelISaTOpHHﬁ TaHK C HAKJIOHHBIMH JHCKaMH.
KoncTpyknmu cucteM 000rpeBa 3aTOpPHBIX ammapatoB. KOHCTPYKTHBHBIE OCOOCHHOCTH U TapaMeTph
paboTHI MEIIaIOK 3aTOPHBIX aNapaToB.

12 | HasnaueHue, yCTPOWCTBO, NPHHIMI JAeHCTBUS  (DHIBTPALMOHHBIX — AllapaToB, (QUIBTP-TIPECCOB,
paboTaronyx Mpu JAaBICHUN HIXKE aTMOC(HEPHOTO.

13 Haznauenue, ycTpoHCTBO, IPUHIUIT ASHCTBUACUCTEM TPAHCIIOPTUPOBAHUS APOOHMHBI, CHIIOCA I JPOOHHEI,
CYIIFUTKHU JIIS IPOOUHBL.

14 | Hasnayenme, yCTpPOMCTBO, NPHMHLMII A€HCTBUSOO0OPYAOBAHMS MJI KHUIISYEHHS CyCla,CyclI0BapOYHBIX
amIaparoB ¢ KAMITICHUEM IIPH aTMOC(HEPHOM JaBICHHUH, IPH HU3KOM H30BITOYHOM JaBIICHHU.

15 | Hasnayenme, yCTpPOMCTBO, MNPHMHLMII AEHCTBHS CHCTEM OJHEProcOEPEKEHHs IIPU KHUISYEHHH CyCla,
KOH/ICHCAaTOPOB BTOPUYHOTO Napa, KOMIIPECCOPOB BTOPHYHOTO Mapa.

16 | Hasunauenwue, yCcTpOMCTBO, IPUHIIKII AEHCTBUABCIIOMOIaTENLHOIO 000PYI0BaHKs BAPOYHOIO LEXA

17 | MeponpusaTus 1o IpeAyNpexIeHUI0 aBAPUIHOM 0OCTAaHOBKY BApOUHBIX arperatoB. DPpHEeKTUBHOCT PAOOTHI
BapOYHBIX arperaTos.

18 | IIpaBuna Ge3omacHOro 00CIyKMBaHUS 000PYI0BaHKSA 1/ TIPUTOTOBJIEHHS TMBHOTO Cycia. XapaKTepHble

HEMOJaIK! B paboTe 000pyIOBAHUS M CIIOCOOBI UX YCTPAHCHHUS
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19 | AnmaparypHO-TEXHONOTHYECKAs CXEMA OCBETIECHHUS M OXJIAKACHHS MMBHOTO cycia. Hasnauenue,
YCTPOMCTBO, MPUHIMIT ICHCTBUSAIIIAPATOB JUTA yAAJICHHUS B3BECEH TOPSYEro Cycia, THAPOIUKIOHHOTO
anmapara, CernapaTopoB, CAMOOYHILNAIOIINX KH3EIbIYPOBBIX (DHIBTPOB JUIS (GHIBTPALIUK TOPSYETo Cycia.

20 | Ha3nauenwe, yCTpOWCTBO, MIPUHITUIT ICHCTBUSOOOPYIOBAHUS ISl OT/ICICHHS B3BECEH XOIOMHOTO CyCIa,
KH3EJIbI'ypOBOTO (DMIIBTPa, CErIapaTopoB, (GJIOTALIMOHHOHN yCTaHOBKH,
000py10BaHMs [JIsl U3BJICUCHUSI CYClla U3 0CaIKOB B3BECEH Cyca M IMBa M3 0CaA0UHBIX APOXIKEH,
MeMOpaHHBIX (PUIBTPOB, anmapaToB A OXJIAKACHHUS MUBHOTO CyCla.

[TpaBuia 6e3onmacHOro 0OCITYKMBaHUS 000PYAOBAHUS ISl IPUTOTOBIICHHS IIMBHOTO cycia. XapaKTepHbIe
HEIIOJIAIKU B paboTe 000pyIOBaHUs

21 | Hasnauyenwue, yCTPOMCTBO, IPUHIIKII AEHCTBUAOPOJMIILHBIX AlllIAPATOB U TAHKOB.

22 | HasunaueHue, yCTPOICTBO, IIPUHIIUI JEHCTBUACUCTEM U CIIOCOOOB OXJIAXKIECHHUS aIllapaToB, IITYHT-
anmaparos.

23 | HasuauyeHue, yCTPOICTBO, IIPUHIIMIT IEHCTBUALMINHAPOKOHUYECKUX OPOJHIIBHBIX AIllapaToB, CeHuPUKY
00ciyXMBaHMsl OPOAMIIEHO-JIAarepHOM armnaparypbl, aBTOMaTH3aLHUIO ITPOLIECCOB MOMKHU U J€3MH(PEKINT
OpOIMIIBHBIX alnapaToB.

24 | Ha3naueHwue, yCTPOMCTBO, IPUHIIMII ACHCTBHAYCTAHOBKH YISl PA3BEACHUS YUCTOM KYJIBTYPBI IPOXOKCH,
MPHUCIIOCOOJICHHUS IJIsl BBEICHHS U cOOpa IPOXIKEIH,

CHCTEMY HETIPEPBIBHOTO JO3UPOBAHMS APOAIKEH U a3paLuy Cycra.

25 IIpaBmita Ge3omacHOro 0OCTy)KUBaHUS 000PYAOBaHMUS VIS TIIABHOTO OPOKEHNUS U TOOpaKNBaHUS ITHBA.
XapakTepHbIC HEMOMAIKU B pab0oTe 000pYI0BaHUS U CLIOCOOBI UX YCTPAHCHHUS.

26 TexHonoruueckas cxema ocBeTJIeHUs uBa. HazHaueHue, ycTpoicTBO, MPUHIUI AEHCTBUS
CenapaTopoB IS TPEBAPUTEILHOTO OCBETIICHNS THBA.

27 | OGopynosanus 1y OCHOBHOTO (GuibTpoBanus. Kinaccudpurarus GuibTpyoOIMUX MATEPUATIOB MO TOHKOCTH
¢unbTpoBanus.IIpaBuia 6e30macHOro 00CTy)KUBaHUs 000PYJOBAHHUS IS OCBETICHUS U (PUIBTPOBAHUS
nuBa. XapaKkTepHbIe HENOIAAKH B paboTe 000pyRoBaHusL.

28 | JInaroMUTOBBINH GUILTD, yTPOUCTBO, IPUHIUIT ACHCTBUSL.

29 | TIpaBuia 6e30MacHOro 00CIyKHBaHUsE 000PYJOBAHUS 1JIsi OCBETIIEHUs ¥ (PUIBTPOBAHUS TMBA. XapaKkTepHbIe
HETIONIaIKU B padoTe 000pyIOBaHUS

30 | Hasuauenue, yCTPOWCTBO, IPHHIIAIT ACHCTBUS TTACTHHYATOTO TEIUIOOOMEHHHUKA.

31 | HasnayeHue, yCTPOMCTBO, IPHHLIMII IEHCTBHA OyTHUIKOMOEUHBIX MAILIMH.

32 | AnmaparypHO-TEXHOJIOTHYECKAs CXeMa PO3JIUBA [TUBA B Oy THIIKH.

33 | ®acoBoYHbIE U YKYTIOPOUHBIE MAIIHHEL.

34 | Ha3znauenue, ycTpoiCTBO, MPHHIIUN JeHCTBUAANIIAPATOB po3nuBa B [IDT-OyThutkn. 060pyROBaHUS IS

nzrorosneHus [13T-0yTeuIOK.

35

Hasnauenue, yCcTpoiCTBO, IPUHLIKI ACHCTBUSATOHHENBHBIX 1aCTEPU3ATOPOB ,
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OTUKCTUPOBOYHBIX MAIIWH.

36 | TexHONOTMYECKME CXEMbI PO3IMBA B KerW, OOYOHKM U OOJbIIMe KecTAHble Oanku. Hasnauenue,
YCTPOMCTBO, IPUHLIMII JEHUCTBUS aBTOMATOB ISl MOMKHU U HAIOJIHEHUS KETOB.

37 | HCHeKIMOHHbIE YCTPONUCTBA U MALTUHBI.

38 KoHCTpyKTHBHBIE OCOOCHHOCTH TPAHCIOPTEPOB [UIS TOTOBOM MPOMYKIMH, OOYCIIOBJICHHBIC BHUIOM
YIaKOBKH.

39 | IlepcrekTUBHBIE HANpaBIECHUS Pa3sBUTHA M TEXHHYECKOrO IEPEBOOPYXKEHUS NHMBOBAPEHHOIO U

6€3aJIKOroJIFHOTO IIPOU3BOICTBA

Kpurtepuu onenkn:

OIIEHKa OTJIMYHO» BBICTABIISETCS CTYACHTY, €CJIM PAaBUIIbHBIE OTBETHI COCTaBIAIOT - 90-100%
OLICHKA «XOPOLIO», €CJIM NPABWIBHBIE OTBETHI COCTABIAIOT -80-89%);

OIICHKA «YJOBJIETBOPUTEILHOY, €CIIU MPABWIBHEIE OTBETHI COCTaBISIOT - 70-79%

OIIEHKA «HEYIOBIETBOPUTEIHHOY, €CIIA IPaBUIbHBIE OTBETHI COCTABIIOT MeHee 70%

IHPUMEPHBIE BOITPOCHI JUIA 3AYETA

1.AnmaparypHO-TEXHOJIOTHYECKasi CXeMa PO3JIMBa MHUBA B Oy THIIKH.

2.AHHapaTypHO—TeXHOHOFI/I‘IeCKaH CXEMa pO3JiMBa IM1UBa B OaHKH.

3. HasHaquHe, yCTpOﬁCTBO, MIPUHIHAIL HeﬁCTBHH 6YTI>IJ'IKOMOG"IHI)IX MaIIrH.

4. HaBHa‘ICHI/IC, yCTpOﬁCTBO, MIPUHIOUAIT ,Z[eﬁCTBPIH PO3JIMBHO-YKYIIOPOYHBIX MallllH.

5. Ha3Haqu1/Ie, YCTpOﬁCTBO, MIPUHIHAIT ﬂCﬁCTBHH MallvuH OJ11 (baCOBaHI/Iﬂ IIMBa.

6. Haznauenue, ycTpoiicTBO, MPUHIIMIT AEHCTBUSA TOHHEIBHBIX ACTEPU3aTOPOB.

7. Ha3naueHue, yCTpOMCTBO, IPUHIMI JEHCTBUS STUKETUPOBOUYHBIX MAIlIVH.

8. HazHnaueHnwue, ycTpoWCTBO, MPUHLUI JEHCTBU anmnaparoB po3nusa B [IDT-OyTeutky.

9. HazHaueHue, ycTpOCTBO, IPUHIIUT JICHCTBUS 000pymoBaHus Ui U3roToBieHus [I19T-0yThiIoK.

10.Haznadenue, ycTpoOMCTBO, IPUHIIMI NEHCTBUS aBTOMATOB 71 MOMKH M HATIOJTHEHUS KETOB.

11.KoHCTpYKTHBHBIE 0COOCHHOCTH TPAHCIIOPTEPOB IIJIs TOTOBOM MPOIYKITNN, 00YCIIOBICHHBIC BUIOM

YIIaKOBKH.

12.HepCHeKTI/IBHLIe HaIIpaBJICHUA Pa3BUTHUA U TEXHUYCCKOI'O MEPEBOOPYIKCHUA MMBOBAPECHHOT'O U

0e3aJIKOT0JIPHOTO TIPOU3BOJICTBA

Kpurtepum ouenku:

OIIEHKA «OTIIMYHO» BBICTABIISIETCS CTYACHTY, €CJIA IPAaBUIIBHBIE OTBETHI COCTABIIIOT - 90-100%
OIICHKA «XOPOIIO», €CIIU MPABUIBHBIC OTBETHI COCTABIAIOT -80-89%);
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OIIEHKA «YJOBJIETBOPUTEIHLHOY, €CIH MPABIIBLHBIE OTBETHI COCTABISIOT - 70-79%
OLICHKA «HEYAOBJICTBOPUTEIBLHOY, €CIIU MPaBUIIbHBIE OTBETHI COCTABIIIOT MeHee 70%

INPAKTUYECKMUE 3AHATHUS / JABOPATOPHBIE PABOTbI

IIpakTnueckoe 3auarTue CocraBjeHNe MAINMHHO-ANINAPATYPHON CXE€MbI
MPOM3BOJICTBA COJ0AA.

CTyaeHT 10JIKeH:

YMeTh:

- COCTaBIISITh MAITMHHO-ANIIAPATYPHYIO CXEMY ITPOU3BOJICTBA COJIO/A,
3HATH:

- COCTaB W MIPUHIUT JISHCTBUSA 000PYIOBaHUS POU3BOJICTBA COJI0A

Xon pa6oTsI:

1.03HaKOMBTECH C TEOPETUYECKHMHU HOJI0KESHUSIMHU.
2.BrImoHATE 3a1aHUE TTPETIOIaBaTesl.
3.CocTaBbTe OTYET B COOTBETCTBUHU C 3a/laHUEM.
Mean:

- 3aKpenuTh NPONJACHHBINA MaTEpUAIL;

- YCHEIIHOE NCTIOIB30BaHNE TPUOOPETEHHBIX YMEHUH B pEATbHON KU3HU.

TeopeTrnueckas 4acTb.

[IpuroroBieHue conoaa - CI0KHBIM KOMIUIEKC TPOLEAYP, KOTOPHII BKIIOYAET:
- OYHCTKY,

- COPTHPOBKY,

- 3aMadMBaHUe,

- paieHue,

- 00paboTKy CBEXKEIPOPOCLIETO COIO0AA.

TexHoJOrM4YecKasa cxemMa s Mpou3BOACTBA COJIOdA
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Puc. 1. TexHONnOTHYECKasA cXeMa 1A IpOU3BOACTBA COJIOJA.

B cooTBeTcTBUU C THUIIOBOM TEXHOJOTHUECKOH CXEMOM, SUYMEHb KaK HCXOJIHOE ChIpbe
noctynaer B OyHKepsl 1, pacrpenenuTesd MOTOKa 2 HaNpapisioT sSlUMEHb B OyHKep 3, nanee
MaTepuai MoJaeTcsl B BECOU3MEpPUTENb 4 U3 HEro SYMEHb MOJIAeTCs Ha MEPBUYHYIO OYHCTKY B
BO3/yILLIHO-CUTOBOW cenaparop S5, OUMILIEHHBIH MaTepuaj B3BEIUIUBAIOT HA BecousMmepurene 6 u
MOJAI0T B CWJIOC 7, AJI MPOBETPUBAHUS SYMEHb MoaeTcs B OyHKep 1, ganee suMeHb mojaercs
Ha BTOPUYHYIO OYHMCTKY B BO3QYyLIHO-CUTOBOW cemapaTop 8, oTAelieHue (QeppoMarHUTHBIX
npuMeceld MPOUCXOAWT B (EeppOMarHUTHOM cemaparope 9, mociie MarHUTHOM OYHMCTKH
MPOMCXOIUT OTOOP OBCIOTA M KyKoJisi B Tpuepax 10-11, ganee B BO3MYIIHO-CUTOBOM CeMapaTope
12 mpoucxoaut paszzaeneHue 3epHa Mo KiaccaM (CopTaM) B HEM MPOUCXOTUT pasJesieHre 3epHa
10 KPYIHOCTH, NEPBBIA U BTOPON COPT AYMEHS MOAAIOT B OYHKephl 13 O0TX0Jbl OTIPABIAIOT HA
MPUTOTOBJICHHE KOpMa CKOTY, paclpeAenuTeslb NoToka 14 u nuratens 15 mogaroT OYUIIEeHHBIH
SYMEHb JJI 3aMayuBaHUs, MPEABAPUTEIBHO SYMEHb OTMBIBAIOT OT Ips3H U 00pabaThIBAIOT
Ne3UHOUIMPYIOIIMMU MaTeprajiaMH B 3aMOYHOM YaHe 16 B KOTOPBIN OJaeTcsi BO3AYX U BOJA U
IpsA3b U MEJIKUE YacTULbl BCIUIBIBAIOT U YHAJIAIOTCS BMECTE C BOJOH, Jajee pacTBOp
NepeKaynuBaeTCsl B 3aMOYHBIN 4aH 17 B HEM BJIa)KHOCTb 3€pHA AOJKHA Aocturath 41-42% nanee
pacTBOp IepeKaurBaeTcs B COJIOJOPACTUTENbHBIM ammapaT 18 mpopailuBaHue MNPOXOJIUT B
T€YeHHH 6-8 CYTOK MPH 3TOM 3€pHO MPOAYBAETCS BO3LyXOM, a BIKHOCTb MOJACpKUBaETCs 96-
98% npu Temmneparype 12° C, npu HEOOXOAUMOCTH 3€PHO OPOLIAETCS BOJIOM C TEMIIEPATypOi
12° C, temmeparypa 3epHa goinkHa ObiTh oT 14 mo 18° C, mocie 4ero mpopociuee 3epHO
nosaercs nurareneM 19 B annapar noassuiBanus 20 ganee 3epHO MPOXOAUT IMPOLECC CYIIKU
npu temneparype 85° C B BepTHKanbHOM cymmike 21 B TeueHun 24-36 4acoB, CyXol COIOA
MOJAaeTCs B POCTKOOTOOIHYIO MamuHy 22, gajee pOCTKU MOCTYMalT B OyHKep 23, a Cyxoi
conon B OyHkep 24, mocie 3TOT0 COJIOJ MOCTYHaeT B MOJUPOBAIBHYIO MAIIMHY 25 U Ha CKIIaf
TOTOBOM MpPOAYKIUH, 26-0TKapo4HbIM OapabaH Ui TOATOTOBKH CHIPbS K TIPOU3BOJCTBY
KapaMelu.

IIpakTHyeckasi 4acThb.

3amaHue ISl CTYJIEHTOB: HW3YYHTh YCTPOWCTBA W TPHUHIUI ACHCTBUS  HCIOJB30BAHHOTO
00opymoBaHUS B TEXHOJIOTUYECKON CXeMe IIPOU3BOICTBA cooaa. KaxkIIplid CTYACHT HOIDKEH MPHIyMaTh
5 BOIPOCOB MO MAaIIMHHO-AIAPATypHON CXeMe IIPON3BOICTBA COJIOA.
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3anumuTre Ha3BaHUE PaOOTHI U €€ LETIh.

IIpakTnueckoe 3aHsaTHe Pacuer M moaoop 000pyaoBaHus sl IPOU3BOACTBA
€oJ101a.

ean:

- 3aKpEenuTh NPOHACHHBIA MaTEpHA;

- YCIICIIHOE UCTIOJIb30BaHKE MPHOOPETEHHBIX YMEHHN B pealbHOM JKU3HHU.
CTyaeHT 10JI2KeH:

yMeThb:

- IPOU3BOJIUTH U pacyeT 000PYAOBaHHS JJIsl IPOU3BOJICTBA COJIOAA,
3HATh:

- METOJIbI pacyueTa O60pyI[OBaHI/IH U IPOU3BOACTBA COJIOAA.

Xon pa6oTsI:

1.O3HaKOMBTECH C TEOPECTUIECKUMH MOT0KEHHUSIMHU.
2.BeInonHuTE 3aJaHKE MTPETIOJaBaTes.
3.CocTaBbTe OTYET B COOTBETCTBHUH C 3aJIlaHUEM.

Pacuet 1 mogbop TEXHONOTHYECKOTO 000PYIOBAHUS .

Beibop BapouHoro arperara. BapouHblii arperaT mnoiOupaeTcs MO KOJUYECTBY
3epHONPOIYKTOB, IepepabaThIBAEMbIX B CYTKH B HanOoJjiee HanpsbKeHHBIH Mecal: Qcyt = ) Mr*a/ nmec,

rae -) Mr — KOJIM4ecTBO BCEX 3ePHONPOIYKTOB, lepepadbaThiBaeMbIX B IO/,

a- ZIoJA BBIMTyCKa NMBa HanOosee HANPsHKCHHBIA MecsI] padOThl N MeC — YUCIIO AHEH paboThl B
mecst Qcyt = 2313 *0,1/28,5 =8,11 1 [lepepaboTky 1,5 T B CyTKM MOKET 0OECTIEUUTH MIECTHAIIAPATHBINA
OTEYECTBEHHBIM KJIaCCHYECKHUI BapOUYHBIM arperaTr ¢ eIWHOBpeMeHHOH 3achimbio 1,5 T . YTouHeHHas
eMHOBPEMEHHAs 3aChIb cocTaBuT: Qen = QcyT1/Z ,

rac —QCYT — CYTOYHOC KOJIMYCCTBO 3CPHOIIPOAYKTOB, T,

Z — obopaurBaeMOCTh BapoyHOTO arperara. Qen = 8,11/5,4 = 1,5 T. ObopynoBanue ajst
mexa OpokeHHS W JoOpakWBaHHSI. BMeCTHMOCTH ammapaTa il TJIABHOTO OpOXKEHHS TOI0MpPAeTCs IO
00BEMy XOJIOAHOTO CYClia C OHOW BapKu C yueToM KodduuuenTta 3anonnerus 0,9.

1,805 kr — 1,054 man 1500 kr - X npan. Jlnsg muea Cenuy: Xc= 1500%1,06/1,805 = 880,88 nan =
8,80 m3. [Ins muBa JIeBoBckoro: Xia = 1500%1,067/1,9955 = 802,054 man = 8,02 M3 .

s muBa Maprosckoro: Xmap = 1500%1,067/2,46 = 650,6 nan = 6,5 M3 BMmecTUMOCTb amnmapara
Hns nusa Cenuy: Vope = 8,80/0,9 = 9,78 m3. Jlna nusa JIbBoBckoro: Vop.a.= 8,02/0,9 = 8,91 m3. s
nuBa Maprosckoro: Vop.map = 6,5/0,9 = 7,22 m3 llpuaumaem OpoawnbHbeld anmapar b-604
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BMectTuMocThi0 10 M3. Umcmo ammapaToB TpH YCIOBHH HaNpsDKEHHON paboTsel 3aBoma: NOp =
VX.C.R*0,1/Vop*K1 *Z1,

VX.c.r. — roJ1IoBoi 00hEM XOJIOHOTO CyClIa JAHHOTO COPTa MUBa, M3;
VOp — BMECTUMOCTD BBIOPAaHHOTO CTaHJAPTHOTO arnapara, M3 ;
K1 — k03¢ dunreHT 3anoaHeHUs anmnapaTa riaBHoro opoxenus, 0,9;

Z1 — o60opaunBaeMOCTh arapara rJIaBHOTO OPOKEHHS B MECSIT I JaHHOTO copTa muBa. J[is
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 Jlna muBa MaptoBckoro: Nop.map = 1280,4*0,1/10%0,9*%2,143 = 6,64.
Bcero anmapatoB ¢ yueToM AByX 3amacHbIX: 22,18+12,7+6,64+ 2=43,55. Tlpunumaem 44 anmapara.

BmectuMocTs anmapata qoOpakuBaHHs JODKHA OBITH KpaTHa 00bEMY MOJIOJZIOTO TTHBA U3 OJJHOTO
OpOIMIBLHOTO ammnapara ¢ yueToM koddduurenrta 3anonaesns0,98.

1,805 — 1,03 1500 - X X =1500*1,03/1,805 = 855,95 nan = 8,55 m3. BMecTuMOCTb amnmapara ass
JNOOpaKMBaHKsI ¢ YYETOM TOTO, YTO OH OyZeT BMelaTh MOJIOJIOC MHBO M3 JIBYX allllapaToB TJIABHOTO
OpoxeHusi, coctaBuT: Vioop = 8,55%2/0,98 = 17,44 m3. [Ipunumaem anmapat BMecTUMOCTBIO 20 M3 .
Uucno ammapaToB s goOpakuBaHus: nmoop. = Vm.mrx0,1 / Vioop.xK2xZ2 |, VM.ILr. — roaoBoi
00BEM MOJIOAOTO MTMBa JAHHOTO COPTa IHBA,

V106p. — BMECTUMOCTh BEIOPaHHOTO anmapara, M3 ;
K2 - xoaddunment 3anonnenus anmnapara, 0,98;

72 — 060paunBacMOCTh aIapaToB JOOPaXUBAHUS B MECSI] IS JaHHOTO copTa muBa. Jns Cenuy
nuBa : naoOp.k. =7416%0,1/20x0,98x1,363 = 27,76 =~ 28 [usa JIbBOBCKOrO mHBa: nA0Op.JI. =
3754,8%0,1/20%0,98x0,697 = 27,48 ~ 28

IIpakTHyeckasi 4acThb.

3amaHue AN CTYIEHTOB:  pacCUYMTaTh O0OpyJOBaHWE Ui  IMPOU3BOJCTBA  COJOJA
MIPOU3BOJAUTEILHOCTRIO 2 T, 2,5, 5T B CyTKH.

3anumuTe Ha3BaHUE PaOOTHI U €€ 1ETIh.

IIpakTHueckoe 3ausaTHe CocTaBJIeHHE MAIINHHO-ANNIAPATYPHOM CXE€MBI
MPON3BOICTBA MHBHOIO CYCJa.

Hean:
- 3aKpCluTh HpOI\/'II[eHHHﬁ Marepual;

- YCHEIIHOE UCTIOIb30BaHNe MPUOOPETEHHBIX YMEHUH B peasIbHOM KU3HU.

CTyaeHT 10JLKeH:

yMeThb:
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- COCTaBJISATh MALLIMHHO-AIIIAPATYPHOU CXEMBI ITIPOU3BOCTBA IMBHOTO CYCIA,
3HATDb:

- 000opy/IOBaHUE U TIPUHIIUT JICHCTBUS MAITMHHO-ANIAPaTypHONH CXEMbI MPOU3BOJICTBA MTHBHOTO
cycna.

Xoxa padoThI:

1.0O3HaKOMBTECH C TEOPETUUECKUMHU MOJIOKEHUSIMHU.

2.BhINIOTHUTE 3aaHue TIPENOJaBaTEeNsl.

3.CocTaBbTe OTYET B COOTBETCTBUU C 3aJJaHUEM.

TeopeTuyeckas 4acTh.

K O60py,Z[OBaHI/IIO AJI1 TIPUTOTOBJICHUA ITMBHOI'O CyCJlIa OTHOCATCA 3aTOPHBIC, (l)I/IJ'ILTpaI_II/IOHHble,
CyCJIOBApOYHBIC amlmapaThl U BCIIOMOTATEIHLHOE O0OpPYIOBAHHME,KOTOPHIE BMECTE MPEACTABILIIOT COOOM
BAapOYHBIC aneFaTBI.L[eHB}O 3aMaurBaHUs SABJISICTCA YBCIMYCHUCBIAXKHOCTU AYMCHS OO0 BJIAKHOCTU 42-
48%. Ilpomecc MPOWCXOAUT B MOCYHOM alapare.C MPOIMEIUICPHON MEMaakoid B IMEHTPATbHOU
TpyOe.3aTupanue. Llenp 3atupaHust — OKCTparMpoBaHHE PpAcTBOPUMBIX BELIECTB COJOAAa H
HECOJIOXKEHOTO CBHIphS W TIPEBpalleHne MOojJ ACWCTBHEM (PEPMEHTOB HEPACTBOPHMMBIX BEIIECTB B
paCcTBOPUMBIC C TMOCICAYHOIIMM IEPEBOAOM HX B PaACTBOP. BeH.leCTBa, nepemeamune B pacTBop,
Ha3bIBAIOT 9KCMPAKNIOM.

3aTupaHne BKIIOYAaeT TPH CTaJAWHA: CMEIINBAaHHWE W3MEIbYECHHBIX 3EPHONMPOIYKTOB C BOJOH,
HarpeBaHUe WM BBIJCPKUBAHHUE IMOJyUYCHHOW CMECU NPU 33aJaHHOM TeMIIepaTypHOM pexume. .JlaHHBII
MPOIIECC MPOUCXOANT B 3aMOYHOM arlmnapare.

@unbrpoBanue 3aropa. OcaxapeHHBI 3aTOp MPEACTABISET COOOH CYCHEH3HIO, COCTOSIIYIO H3
IBYX (a3: )KuIKod (MMBHOE Cyciio) M TBepaoi (muBHas ApoOuna). Llens GpunbTpoBaHUs — OTHEICHHUE
NUBHOTO Cycsia OT ApoOWHBI. DuibTpoBaHME 3aTopa MOAPA3JAEISAETCS HAa JIBE CTaIUH: COOCTBEHHO
¢unpTpOBaHME TEPBOTO  (OCHOBHOTO) CycClla  BBHINIENAYMBAaHME —  BBIMBIBAHHE  JKCTPAKTa,
3aepkuBaeMoro poOuHoi. Cycio W MPOMBIBHBIE BOJBI JIOJDKHBI OBITH MPO3PAauyHBIMU BO H30€kKaHHE
3aTpyIHEHHS TIOCIEAYIOMNX TEXHOIOTHIECKUX ONEPalluii U YXyALICHUS KauecTBa THBa.

Kumsiuenne cycma ¢ xmeneM. OTGUIBTPOBaHHOE CYCIIO M TPOMBIBHBIE BOJBI COOHMpAIOT B
CYCJIOBapOYHOM ammapaTe U KUIATAT ¢ XMeJeM. Llenb KusueHus: — cTepuin3anys cyciia, cTabuin3anus
Y apOMaTH3alys €ro COCTaBa TOPHKUMU BelecTBaMu xMmend. [IpeBpaienus npu KUIsiaeHnH cyciia ¢ XMe-
neM. [lpoOneHble 3epHONPOLYKTHI BCETAA COAEPXKAT HEKOTOPOE KOJMYECTBO MHUKpoopraHusmosn. [lpu
KHCJIOW peakIuy CpeAbl Cycia CTepHiIM3alus JocTUTaeTcs yke uepe3 15 mun kunsuenus. Ilpu
KUISYEHUH XMEJsS B CYCJIO TEPEXOAWUT 3HAYMTENbHAS 4YacTb €ro YIJEeBOAOB, OEJKOBBIX, TOPBKHX,
JIyOMITbHBIX, QPOMaTHYECKUX U MHUHEPAJbHBIX BEIICCTB. ApOMATH3aIUs CyClia IPOUCXOIUT B Pe3ysibTare
pacTBOpeHHsT B HEM CHEUU(PUYECKHX COCTaBHBIX dYacTel XMmelii H MNPOAYKTOB  PpEeak[uu
MenaHouInHooOpa3oBanus. C TMOBBIIIEHUEM TEMIIEPaTyphl cyclia MPOUCXOIWT JEHATypalus OeIKOB,
KOTOpasl BHEILIHE XapaKTEpU3yeTcsl MOSABIEHHEM MyTH. KHIslueHHe cycia ¢ XMeleM COINpPOBOXKIACTCS
CHIDKEHHEM €T0 BS3KOCTH U TIOBBIIIEHHUEM IIBETHOCTH B PE3yJIbTaTe PEaKLMK MEIaHOUINHOO0O pa3oBaHus,
kapaMenuzanun CaxapoB, OKHCICHUS MOJU(EHOJIBHBIX BEIIECTB M PACTBOPEHHS KpACSILMX BEILECTB
XMeJIsl.

Otnenenne cyciaa OT XMmeneBOW ApoOwHEL. [locie OKOHYaHWS KWIISYEHHS OXMENIEHHOE CYCIIO
MOCTYHaeT B XMEJICOT/EIUTENb,. XMelieBas APOOMHA 3aJepKUBACTCS HA CUTE, CYCJIO MPOXOIUT CKBO3b
HEro M IIEHTPOOEXKHBIM HACOCOM TepeKauyMBaeTcs B COOPHUK U OXJaXKIEHHUS M OCBETIICHHUS. 3aTeM
XMEJICBYI0 JApOOWMHY TIPOMBIBAIOT TOpsSYei BOJOW M JOMOJHUTEIHLHOTO BBINICIAYMBAN WS
OKCTPAaKTHBHBIX BeHIECTB XMelsd. lIpOMBIBHBIE BOABI MPHUCOETUHSIOTCS K CYCIy B CYCJIOBapOYHOM
ammapare.
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OxnaxzaeHue M ocBemieHue cycia. llenp oxnaxieHus U OCBETIEHUs cyclla— IIOHMKCHUE
Temreparypsl 10 6...16 °C (B 3aBUCMMOCTHOT crioco0a OpOKEHUs), HACHIILICHUE €T0 KUCIOPOJOM BO3yXa
Y OCaXX/IEHUE B3BEIICHHBIX YaCTHII.

[IpeBpamierns Tpu OXJKISHHM M OCBETICHHH cycia. B oxmaxxmaeMoMm cCycie OCTaloTCs
CKOaryJIMpOBaHHbIC OEJIKM, KOTOpPBIC HAaXONISATCS B COCTOSHWUU TOHKHX B3Beceil (cycmensuit). [lpm
MTOHIDKEHUH TEMIIEPaTyPhl OHU OCaXTat0TCS.

B TeueHue Bcero mpoiiecca OXJaXIEHHS CYCJIO TMOMIOIIACT KUCIOPOA BO3AyXa, KOTOPBIA Mmpu
temrepatype Boime 40 "C pacxomyeTcss Ha OKHUCICHHE OPTaHMYECKHUX BEIIECTB CyClia, YTO MPUBOJUT K
MOTEMHEHUIO CyClia, CHIKCHUIO XMEJIEBOTO apOMaTa U XMEJICBOW TopeyH.

OXJ'Ia)KI[eHI/Ie CycCJlia COIMPOBOKAACTCA UCITAPCHUEM HCKOTOPOI'0 KOJIMYCCTBA BOAbL, YTO MMPUBOAUT
K YMCHBIICHUIO €TO0 00beMa U IOBBIIIECHUIO KOHICHTpalnu.

IIpakTHyeckasi 4acThb.

3aganue A1 CTYACHTOB: M3YUHUTh YCTPOICTBA U MPUHIMI paboThl 000PYAOBaHMS IS MALTMHHO
—anmnapaTypHOW CXeMBbI TPOU3BOACTBA MUBHOTO cycina. [IpuaymaTs KaKJ0My CTYyIEHTY MO 5 BOIIPOCOB 10
000pYIOBaHHUIO MAIIMHHO-ANIAPAaTypHOH CXeMe IIPOU3BOICTBA IIMBHOTO CycCa.

3anuimTe Ha3BaHUe pa6OTBI " €€ 1ICJIb.

IIpakTH4yeckoe 3aHsATHE 3aTOPHBIH GUILTP-IPecCc HOBOM KOHCTPYKIIMH.
CTyaeHT 10JIKeH:

YMeTh:
-HCIIOJIb30BATh 3aTOPHBIN QHIBTP-TIpEcc,
3HATH:

- o0opyIOBaHNE W TIPUHIIMI IEHCTBUAA3ATOPHOTO (GHIBTP-TIpEcca.

Xon pa6oTsI:

1.O3HaKOMBTECH C TEOPETUYECKUMU MOJTOKECHUSIMH.
2.BrInosiHUTE 33aHKE MIpenogaBaTes.
3.CocTaBbTe OTYET B COOTBETCTBHUH C 3aJJaHUCM.

Hean:
- 3aKpEenuTh IPONJCHHBINA MaTEpUAL;
- YCHEIIHOE NCTIOIh30BaHNE TPUOOPETEHHBIX YMEHUH B pEATbHOM KU3HU.

Teopernueckas 4acTh.
Qunbmposarue 3amopa 00ECIIeYNBACT OTICIICHUE BOIHOTO PACTBOpPA SKCTPAKTHBHBIX BEUICCTB
(cycnma) ot He pacTBOpeHHOW YacTH (ApoOwHBI). /[ TpOM3BOMCTBA MHUBA HCIIONB3YIOT TOJIBKO CYCIIO,



19

KOTOpOE JIOJDKHO OBITh OT/ENEHO OT JpOOWHBI BO3MOXKHO THiaTesnbHee. [lepBbiid  dTam B
npouecce gurbmposanus 3amopa - coopa MepBOro cycia, BTOPOil - BbIIENaunBaHUE IPOOUHBI IIyTeM
BBIMBIBAHUS 33/ICP’KAaHHBIX B HEHW SKCTPAKTHBHBIX BemecTB. [Ipu dunbrpanun 3amopa npobuna deper Ha
cebss ponb BcmoMorarenbHOro ¢uiubsTpylomero wmarepuana. Ilpoxonsimee dwepe3 apoOuHY cycio
Ha3bIBAIOT nepsuim cyciom. Korma nepsoe cycio codpaHo, B 1poOuHe emé octaercs akcmpaxm. UToObt
MUBOBAapEHHOE MPEANPHUITHE MOIJI0 padoTaTh Oojiee SKOHOMHUYHO, ILIEJIECO00pasHO 3TOT 3KCTPAKT
W3BJIE€Yb, MMOITOMY APOOWHY TOCIE CTEKaHUS MEePBOTO Cycia MpPOMBIBAarOT. llomydaeMerii u3 ApoOHHBI
9KCTPAKT BBIMBIBAIOT ropstueil BonoH. [lpoyecc ¢ursmposanus Bexyt npu Temmeparype no 80 °C.
[TpoMBIBKY ApOOHHBI MPOBOJSAT JOTEX IMOP IMOKA B CYCIIOBAPOYHOM KOTJIE HE MOJYUHTCS JKellaemast
KOHLIEHTpaluu cycna.Quinvmpoganue  3amopd OOBIMHO MPOBOIAT C  HOMOUIBIO QuUIbmMpayuOHHbIX
YaH06 VTN 3amOopHbIX Punemp-npeccos (matiu-punompos). GUIbTPAaMOHHBIN YaH - Hanboee cTapblil 1
HauOoJiee pacpoCTpaHEHHBIH (MIBTPOBAIBHBIN anmnapar, UCTIOIb3yEeMbIld IPH NPUTOTOBJICHUN TMBHOT'O
cycina. HecMoTpst Ha ONyJSIpHOCTh U OOJIBIIYIO PACTIPOCTPAHEHHOCTh Y (PHIbTpovaHa eCcTh JOCTOMHBIH
KOHKYPEHT - 3amopuwiil gurvmp-npecc (mavu-gpunrbmp), 0ojee MpocToe W HaAEKHOE 000pyIOBaHUE.
B @unemp-npeccax nocturaercsa iydiiee n3BIEYEHHE SKCTPAKTa U3 JIPOOHHBL OunbTp-rpeccs
MMEIOT TNpeuMyLIecTBa Mepea (QUIbTPALMOHHBIM aIllapaToM: B COYETaHUH C XOPOILIeH IpoOMIKON
MOJTy4aloT OoJiee BRICOKMH BBIXOJ 3KcTpakTa (10 1 %), oOCHOBHOE cyciio pUIbTpyeTCs IpuMepHOo Ha 1 |,
MEHbIIE PAcXOIyeTcsl BOAbI Ha NPOMBIBaHHE ApoOMHBL. B mocnenHee Bpemsl MOSBUINCH 3aTOPHBIC
(bUIBTPBI HOBOTO MTOKOJICHUS (MaWIIDUIBTPHI).

Yempoticmeo unempa 2001. Takoit GUIBTP COCTOWT M3 MEMOPAHHO-KaMEPHBIX MOAYJIEH W
peleTyaThix GUIBTPYIOIIUX IUTUT , M3TOTOBICHHBIX M3 MPOMHIICHA U PACIIONIOKEHHBIX TTO0UEPETHO IPYT
3a JpyToM.

MemOpaHHOKaMEpHBIE MOJIYJIM COCTOST U3 OJHOW PUGIICHOM TUIMTHI TOMIUHONH 10 MM,
MMOKPBITOM C 00eWX CTOPOH DJJACTHYHON IIIACTMAcCOBOH MEMOpaHOH, KOoTopas 3akara B pamax
tonmuHoi 1o 40 mm. [Tnura yepes mTynep coeAMHSETCS THOKUM IUIAHTOM C TPYOOTPOBOJOM CIKATOTO
BO3qyxa. B 3amaHHOe BpeMs uepe3 HEro B MPOCTPAHCTBO MEXAY IUIMTONH W TUIACTMACCOBBIMHU
MeMOpaHaMH TIOCTYIIAeT CHKAThIA BO3MyX. [I0CKOIBKY MEMOpaHbI 3J1aCTUYHBIC, TO OHH PACTSTUBAIOTCS U
CXKUMAIOT CIION NPOOWHBI, HAXOIAMIMKICSI MO 00e¢ CTOpOHBI MeMOpaHbl. [lo nIpyrym cTOpoHYy Cioi
JIPOOMHBI OTpaHUYCH (UIBTPYIOUICH IUIMTOW, COCTOSINEH W3 pelIeTyaTod MPOMUICHOBOW OCHOBBI
(tommmaa 40 MM), TOKPHITOW ¢ 00€MX CTOPOH (HIBTPOBATBLHON CalI(eTKol , dYepe3 KOTOPYIo
(UIBTPYIOTCS MEPBOE CYCIIO U MPOMBIBHAs Boja. llocie 3akpeiTus puinbTpa (MOIYIM M TUIUTHI (PHIIBTPA
CXKUMAIOTCA OT MEXaHWYeCKOTO MpHBOJa, W (PUIBTp TPUBOAWTCS B paboduee COCTOSHHE) MEXIY
MeMOpaHHO-KaMEpHBIM MOJyJeM U (WIBTPYIOUIEH IUIMTOW  O0pa3yeTcss TepMeThdeckas Kamepa
mupuHOH 40 MM, KyJa mocTymaer 3arop. B HWkHeH dacTu ¢uibTpa depe3 BCe MOIYIH M IUTUTHI
MPOXOAT JiBa KaHaua: JUIs [MOoJa4yu 3aTopa (MPOMBIBAIOIICH BOJbBI) U OTBOJA Cycia (IIPOMBIBHOW BOJBI),
TIPH 3aIOJTHEHUH Kamep IIIbTpa 3aTOPOM Yepe3 BEPXHU KaHall BEITECHSIETCS BO3IYX.

B coOpanHOM Buje (UIBTP COCTOMT M3 HEMOJIBUKHOW U IMOJBMIKHOW TOPIOBBIX TUIUT, MEXKITY
KOTOPBIMH Ha Oallkax pacIlOJIOKEHO B MOJIBMXKHOM cOCTOSHHH 10 60 (UIBTPOBANBHBIX IUIUT U
MeMOpaHHO-KaMepHbIE MOYJIA. B HEMOABMKHOM TOPIIOBOM TUIUTE MMEIOTCS KaHANBI JIJIS TIOABOJIAa 3aTOpa
¥ OTBOJAA cycia (MPOMBIBHBIC BOJBI). CKAThIM BO3AYX IOCTYIIAeT B MOIYJIH I10 THOKWM IIUIAHTaM ,
OJyiarofapst KOTOPBIM 00ECTIEYMBACTCS UX MOJIBUXKHOCTH IPU BBITPY3KE APOOUHBI B OYHKEP.

Qurvmposanue. 3aTop TONAIOT B KaMephl 1moj u30bITouHBIM AaBiermeMm 0,015-0,02 Mlla.
[lepBoe cyciio MpoXoauT Yepe3 QuiIbTpyronpe candeTku 13 MPOIMUICHOBOW TKaHU BHYTPh PEIIeTYATHIX
TUTAT W BBIBOAWTCA B cOOpHHK. B Teuenwe meperix 10 MUH AgaBiieHHEe HECKOIBKO IMOBBIIIAETCS, a 3aTEM
crabunmmsupyercsa. [locie mpomycka yepe3 (WIBTP BCEro 3aropa Kamephbl 3alOJHSIOTCS JPOOMHOM.
Otnenenne MEpPBOTo cycia mpomospkaercs okono 20 muH. Ilocme oTmeneHus mepBoro cycia ApoOuHy
OTXKUMAIOT AJIACTUYHBIMH MeMOpaHaMyu MEeMOpPaHHO-KaMEpHBIX IUIUT. J[Jis 3TOro BHYTph MOIyJIEH MO
nasnenueM 0,05-0,6 MIla momaercs cKaThlii BO3AYyX, MEMOpAHBI PACTATUBAIOTCS, CKUMAIOT CIIOH
JMPOOMHBI U TaKUM O0pa30M BBIIABIMBAIOT OCTATKU IMepBOro cycna. [Ipolecc UIUTCS OKOJIO 5 MUH.
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Ilpomvisanue Opobunsl. Ilocne orxartas TEpBOTO Cyclia MOAady CXKAaTOro BO3AyXa OTKIIOYAIOT U
MeMOpaHbl BO3BpAILAIOTCA B HUCXOAHOE MoiokeHue. [1o TeM ke KaHanaM, 4TO U 3aTOp, B KaHAJbl CHU3Y
MOJIAI0T MIPOMBIBHYIO Boay Temmeparypoit 78°C . [lns yaaneHust KHCIOpoaa BO3AyXa ee MpeABaAPUTENHHO
neaspupyloT. Boga skcTparupyer u3 OpoOMHBI OCTaTKHM MEPBOro Cycia, W IMPOMOM BBIBOJHUTCS Yepes3
¢unbTpyomye caneTKy U peleTIaThie ITHTHL.

JpoOuny oT:KMMaIOT ele pa3 npu n3osITodHOM AasineHur npumepro 0,07 Mlla no BnaxkHoctu
32%. Ilpu Takoil BIaKHOCTU APOOMHY YAOOHO TPAHCIOPTHUPOBATh. BIIaXHOCTh MOXHO CHH)KATh MU
Janblie, MoBbIIas AaBieHne Ha memOpanbl 1o 0,12 Mlla, HO Torma ApoOMHA CTaHOBHTCS CIIMILKOM
CYXOH, U BO3HUKAIOT 3aTPyJHCHHS TPU €€ TPAHCIIOPTUPOBAHUU IO TPYyOOIPOBOJIAM U TPH BHITPY3KE W3
Oynkepa. [Iponecc omkaTust ApoOUHBI TUTCS 0KOJI0 10 MUH.

Buiepyska opobunvl. I BHITPY3KHA OPOOUHBI OTKPBIBAIOT (PHIBTP (OTKIIOYAIOT MEXaHU3M
CKaTHsl W DPAa3IBUTAIOT MOIYJIM W IUIMTHI) W BBITPY)KalOT OpoOMHY B OyHKEp, M3 KOTOPOIro ee
MTHEBMATHYECKUM TPAaHCIIOPTOM BBIBOIST B CHJIOC Ui XpaHeHus. [Iponecc BeIrpy3ku gmutcst okosio 10
MuH. OTKpBIBaHHE M 3aKpbIBaHHE (PUIBTPa OCYLIECTBIACTCS aBTOMATH4YecKd. Bech LUK GUIBTPOBaHUS
Y pOMbIBaHKs ApoOHHBI mpojosnkaetcs 100- 110 MuH, 4TO AaeT BO3MOXKHOCTh (DPHIITPOBAThH ITPUMEPHO
12 3aTopos.

B KoHIIe Henenu, KOraa 3aKaHYMBaIOTCsl BapKH, QHIBTPOBANBHBIC CAN(ETKH MPOMBIBAIOT BOJOH,
He BbIHUMas UX u3 puibTpa. s pacTBOPEHUST OCTABLIMXCS YaCTHUYCK IPOOMHBI B TEUCHHUE HECKOJIBKUX
4acoB yepe3 QUIIbTP MPOKAYUBAIOT cIabOoIeIOYHOM pacTBOp.

[Ipu skcruryaranuu ¢unerpa 2001 ot obonouek 3epHa B 3aTOpe, HCIOIL3YEMBIX B KaueCTBE
GUIBTPYIOIEro MaTeprana, MOKHO 0TKazaThes. CoJIoJl pa3MaibIBalOT B OOBIYHON BAJIKOBOW APOOHITKE
IUIL CyXOro rpy0ooro momoja Tak, 4TOOBI OISl MyKH cocTaBisiia npumepHo 50%. 3artem 00070YKH
OTNIENAIOT OT MYKH M H3MENbYal0T MX Ha MOJOTKOBOW ApoOmike. IIpm 3TomM momydaior cycno ¢
MOBBIIICHHBIM BBIXOJOM 3KCTPaKTa, YTO OOYCIOBIEHO MepepadOTKOM TOHKOrO MOMOJa M TIyOOKHM
OTXKaTHUEeM JPOOUHEI.

IIpenmyimecTBa 3aTOPHBIX PUIBLTP-NpeccoB (MAHII-PHILTPOB)

CumxeHue pacxoza 3epHa Ha 15-20%;

CHmxenue pacxoja Boasl Ha 30-50%;
YMmensbiienue BpeMs Bapku Ha 20%;

WzBneuenne 100% caxapo U3 conona;

CHmwkeHHe BIaXHOCTH ApoOuHbl Ha 10-15%);
[InotHOCTE Ccycna o 18% u Gonee;

Bpewms ¢punbrpanyuu menee 100 MUHYT;
CoxkpariieHue BpeMeHH BhIIIETaunBaHus IPOOUHBI;
CHmxeHne cofepKaHust TyOMITbHBIX BEIIECTB;
Coneprxanne 6enkoBoro ocaaka Hrke Ha 30-50%;
CoaeprkaHre B3BELICHHBIX BemecTBa HIke Ha 30-50%;
Ocrartoynas BiaxxHocTh Apoduna 60-70%;

CycJo BBICOKOT'O Ka4eCcTBa U YUCTOTHI;

CHmxenue pacxoa xmens Ha 5-15%;
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Bbonee Tonkuii momoun conoza (1o 80% Mykm);
BrIcokast mpoN3BOANTEIHHOCTD;

DKOHOMHUS IIEKTPOIHEPTHH;

OKOHOMMUSI TPOM3BOJACTBEHHBIX IUIOMIAIEH;
CHmxeHHe Tpy103aTpar;

Bo3MmoxxHOCTH BAapKU CIICHUAJIbHBIX COPTOB ITUBA.

Y NHUBOBApEHHOTO 3aMOpHO20 (hurbmp-npecca B CHIy CIIEIUAN3AINAN €CTh PsJI CYIIECTBEHHBIX
OTIAMYMA OT OOLIENPOMBILUICHHBIX Quibmp-npeccog. B mepBylo ouepeap cieqyeT OTMETUTh
(GUITBTPOBAILHBIC KAMEPHBIE H MEMOPaHHbIE IUTUTHl OPUTHHAIBHOW KOHCTPYKIIHH.

3amopnuiti punemp-npecc (MalI-PUIIBTP) UMEET MTyIEpa MOJAYH CYCIICH3UH: IICHTPATHHBIA
BEPXHUH W UEHTPaIbHBI HIKHUH, IITyllepa MOJA4Yd MPOMBIBHOW BOJBI, IITYIEp IMOAA4YH CXKATOTO
BO3/IyXa, MITyIlepa OTBOJA CYClia U MPOMBIBHOM BOJBL. UHCIIO QMUIETPOBABHBIX KaMep MOXKET OBITh OT 5
1o 225, MEHSETCS B 3aBUCHMOCTH OT ITPOU3BOAUTEIHLHOCTH (PHILTPA.

HpaRanecmm 4acCThb.

3ajaHue Uil CTYJICHTOB: U3y4YUTh YCTPOWCTBO U MPHHIUI JACHCTBHS 3aTOPHOTO (UIILTp-TIpecca
HOBOW KOHCTPYKIIMH, MPHUIyMaTh KAKIOMY CTYAEHTY 5 BOIPOCOB IO YCTPOMCTBY M NPUHIUITY ACHCTBUSA
3aTOPHOTO (PUITBTP-TIpecca HOBOW KOHCTPYKIIHH.

3anumuTe Ha3BaHUE PaOOTHI U €€ IETIh.

IIpakTHYecKoe 3aHATHE CocraBjeHue MAIIMHHO-ANNAPATYPHOH CXEMbI CHCTEM
JHeprocoepeKeHus MPY KUNSTYeHHH MMBHOI0 CycJa.

CTyaeHT 10JI2KeH:
YMeTh:

= COCTaBIAATb MAIIMHHO-alIIapaTypHYIO CXEMY CHCTEMBI 3Heproc6epe>KeH1/m IIpyu KUITTYCHUN
IMUBHOT'O CycCJia,

3HATh:

- o6opy,u03aHHe U €ro MPUHIUIL HCﬁCTBHﬂ B COCTaBC MaHIHHHO-aHHapaTypHOﬁ CXEMBbI CHCTEM
3HepFOC6ep6)K6HI/I$I IIPpU KUIIAYCHUH TMBHOT'O CyClia

Xon pa6oTsI:

1.O3HaKOMBTECH C TEOPETUYECKUMU MOTOKECHUSIMH.
2.BrInosiHUTE 33aHKE MIpENoaaBaTes.
3.CocTaBbTe OTYET B COOTBETCTBHUH C 3aJJaHUCM.
Hean:

- 3aKpCluTh HpOI\/'II[eHHblf/'I Marepual;

- YCHEIIHOE UCTIOIb30BaHNe MPUOOPETEHHBIX YMEHUH B peasIbHOM KU3HU.
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TeopeTuyeckas 4acTh.

OCHOBHBIMM ~ ammapaTtaMd sl [PUTOTOBJIEHUS IIMBHOIO Cycjla SIBIAIOTCA  3aTOPHBIE,
(GUIBTPALIMOHHBIN M CYCIIOBAPOYHBIN anmapaThl, KOTOPbIE COSANHEHBI MEKAY COOOH TpyOOmpoBoiaMH B
€AMHYIO CHCTEMY, HAa3bIBAEMYIO 6APOUMbIM acpeeamom. B cxeme arperara MMEIOTCS HACOCHI IS
MepeKauynBaHUsl 3aTOPHOW MacChl, MYTHOTO Cycla M TOpPAYErO OXMEJIEHHOIO CyCla, a TakkKe
XMEJIEOTAeNINTENb, IPUOOPHI U1 KOHTPOJIS M yIPaBJICHUs [IPOLIECCAaMU IIPUTOTOBJICHUS CycIa.

B 3aBucuMocTtH OT YmMCIIa OCHOBHBIX arrapaTroB pasjinyar0oT BapOYHBIC arperarbl C JABYyMH,
YCTBIPbMS U HICCTBHIO allllapaTaMu.

Puc.1, UYerslpex amnmapaTHbIi BapOYHBIH

arperar

Ha pucynke 1 n3o0paskeHa cxema yeTbIpexanmnapaTHoro BapoOyHOIo arperaTta, KOTOpbIii COCTOUT
M3JIByX 3aTOPHBIX ammapatoB 4, QUIBTPAlMOHHOTO ammapara |, CycJIOBapOYHOTO ammapara 2,
BOJIONOJIOTPEBATENS 3 M XMeJe-0TAeNnuTeNs 5. B 0THOM M3 3aTOPHBIX anmapaToB MPOU3BOIAT 3aTHPaHHE
COJI0JIa, HECOJIOKEHOTO 3EPHOBOTO CHIPbS W OCaxapuWBaHUE, B JIPYIOM -HArpeBaHWE W KHIISTYCHHE
3aTopHOH Macchl. O0a 3aTOPHBIX anmnapara COBEpIICHHO OJMHAKOBBI, YTO MO3BOJISIET MAaHEBPHPOBAThH UX
paboToii. 3aTropHble ammaparbl YeThIpexXalmapaTHOro arperaTa HaxonmaTcsi B pabore He Oomee 50%
BPEMEHH, TIOITOMY JUIsI JIBYX pSJIOM YCTAHOBJIEHHBIX YEThIpEXaNIapaTHBIX arperaroB M3 YEThIpeX
3aTOPHBIX aNIapaToB MOXHO OCTaBUTH JBa. B pe3ynbraTe MoMydioT OJUH IIeCTHANNapaTHBIA arperaT ¢
YABOEHHOW MPOU3BOAUTEIBHOCTHIO. 3aTOPHBIE U CYyCIIOBAPOYHBIN alapaTrsl pa3MeIIaoT Ha OAHON TopHu-
30HTAJIFHOW TUTOMIAAKE, a (PUIBTPAIMOHHBINA ammapar BBIIIE Ui o0ecTieueHus] cToka (hPUIBTPOBAHHOTO
cycia B CyCJIOBapOYHbIN anmapar. BapouHsle arperatsl M3roTaBIMBaIOT MPOU3BOAUTENBHOCTHIO 1; 1,5; 3;
5,5; 8,5, 10 T (cumras MmO Macce OIHOBPEMEHHO IepepadaThIBAEMOTO COJO/Ia W HECOJIOKCHBIX
MmarepuaioB). CMmemuBaHue IpOOJICHOTO COJOAa M HECOJOKEHOrO 3EpHOBOTO CBIPbS C BOJIOM,
HarpeBaHWe W KWIITYCHHWE 3aTOPHOM MacChl MPOBONAT B 3aTOopHOM ammapate (puc. 42), KOTOpBIH
MIPEJICTABIISICT COO0M MUIMHIPHUECKUH cocyn 12 ¢ nBoitHBIM cheprudeckum auumieM 20, oOpa3yrommum
pyOarky, mpeaHa3HauYeHHYIO I HarPEeBaHUS M KUIISTYEHHUS 3aTOPHOM Macchl. |'peromuii map moaaroT B
MapoByI0 PyOallKy B HECKOJIBKHX TOYKaxX M3 KOJIbLEBOro mapompoBona 15. KonaeHncar oTBoIsT uepes
KOH/ICHCATOOTBOTUMK 17. HeckoHaeHCHpOBaBIIMECs Ta3bl U3 MapoBOil pyOaIiku BEIBOIAT 0 Tpyde 14.
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Puc. 2. 3aTopHbli amnmapar.

KynonooOpasnast xpbimka 4 cHaOXeHa BBITSDKHOW TpyOod O C KOJbLEBBIM KEJIOOKOM 8
TpyOKoO# 5 my1st cOopa M 0TBO/IA B KaHAIM3AIMIO KOHJIEHCaTa, 00pa3yIoerocs B BRITSDKHOM TpyOe. Tary B
BBITSDKHOM TpyOe peryupyIoT MOBOPOTHOM 3acIOHKOH 7 ¢ momouibio ebeaku 3. Ha kpblmike anmnapara
HMEeTCsl Pa3JBWXKHOW cMOTpoBoM mrok 2. JlomacTHas Memanka 16 NPUBOIUTCS B JBHXKEHHE OT
AIIEKTPOBUTATENS Yepe3 peaykrop. TpyOa I npennazHaueHa s NeKaHTAUK KUIKOW yacTh 3aTopa. OHa
IIApPHUPHO 3aKpeTieHa y OCHOBAHWSA, a BEPXHUH OTKPBITHII KOHEIl €€ MOAJIEPKUBACTCS TIOTUIaBKOM Ha
HEOONBIION TIIyOMHE OT TOBEpXHOCTH Kuakoctu. OcBoOoOXmaercs ammapat depe3 TpyOy 18,mepe-
KpbIBaeMyo BeHTuieM 19.

Jpoobsnenslii cosox o Tpyde 9 mocTynaeT B 3aTOPHBIN anmapar ¥ Ha IyTH CMA4YUBaeTCsl TEIUION
BoJioM U3 cMmecutens 11.[[1s1 HanpaBiieHUs MepeKavyuBaeMoM 3aTOPHOI MacChl B COCEJTHHE 3aTOPHBIM MITU
(GUIBTpAllMOHHBIN anmnaparbl NpelHa3HaueH pachpenenuTenbubliii kpan 13. U3 cocemHero ammapata
3aTOpHYIO Maccy Bo3BpamaioT o Tpyoe 10.Ilepen momadeii B 3aTOpHBIIN anmapaT pa3MOJIOTOr0 3epHa, BO
n30eKaHue PaclbUICHUS MYKH M 0Opa3oBaHUs KOMKOB, €r0 CMEHIMBAIOT C BOJOH B Mpea3aTOPHUKE,
MIPEJICTABIIAIONEM COOOM IMIMHAP C OPOCHUTENBHOW CcHCTeMOW BHYTpH. HrpkHUIT KoHer TpyObI
MpeJ[3aTOPHUKA OMYIIEH B 3aTOPHBIA ammapar. s yMeHbIICHUsI MOTEePh TEIUIOThI OOKOBBIE CTEHKHU
3aTOPHBIX allllapaToB MOKPHIBAIOT HW3OJIAIMOHHBIM CJIOEM, TIOBEPX KOTOPOTO YKPEIUISIOT 3al[UTHBII
KOXYX U3 TOHKOH JINCTOBOM CTaju.

Cnoco0bl 3aTHPaHHS COJI0A

B MTMBOBapEeHUHU MIPUMEHSIOT JBa crocoba 3aTUPaHUS: HACTOWHBIN u
OTBapOUHbBIA. Hacmoiinblil 3aKIII0YAETCS B TOM, YTO CYXOW JAPOOJICHBIM COJIOJ CMENIMBAIOT C TEIUION
BOJIOH W MEUIGHHO TIOJOTPEBAIOT TI0 TeMIlepaTypHOMY TpaduKy [0 TIOJHOTO OCaXxapHhBaHMUS.
[Ipu ombopounom cniocodbe ApoOIIEHBI COJIOJ M HECOJIOKEHBIC 3ePHOBBIE MaTepHalibl CMENIMBAIOT C
ropsiaell BOJIOW B OJIHOM 3aTOPHOM armmapare, OTOMpAaloT 4acTh 3aTOpa B JPYTOil 3aTOPHBIN ammapar Ass
HarpeBaHusl, OCaxapuBaHMs, KUIISTYCHUS] U BO3BPAIIAIOT 3Ty YacTh, HA3BIBAEMYIO OTBApKOM, OOpaTHO B
MIEPBBIN ammapaT s JajdbHeiedl pepMeHTaTuBHON 00pabdoTku. Ha oTBapky OTOMpAIOT T'yCTYHO YacTh
3aTopa, TaK KakK Ieb OTBAPKH, KPOME MOBLIIICHUST TEMIIEPATYPhI BCETO 3aTOPa, COCTOUT B Pa3BAPUBAHUU
TUIOXO PACTBOPUBIIMXCS MPH COJION PALICHWH KOMIIOHEHTOB 3€pHA U B KIIEHCTepU3anuu kpaxmana. Jlis
IIPUTOTOBJICHUA 3aTOpPa OTBAPOYHBIM CHOCOGOM HGO6XOI[I/IMO HUMCTDH Ba 3aTOPHBIX arlrapara.

Hacmorinwlii cnoco6 3amupanus HanOosee MpocT M 3aKITI0YaeTCsl B TOM, YTO JAPOOIICHBIN COION
npu paboTaroliel Memainke CMEIMBaloT ¢ BoJol npu Temmepatype 37—40°C, nepememmsaror 20—30
MHUH, TIOJHUMAIOT Temrepatypy mo 50—52°C m menmarorT may3y (BBIACPKKY) B TedeHwe 20 MUH st
npoTeonu3a OEIKOBBIX BewlecTB. Bo BpeMs maysbl memianka He paOoraeT. 3aTeM TeMmIeparypy 3aropa
MOBBIIAIOT 10 62—64°C co ckopocThio ['C B MUH U TIpH ATOH TeMIiepaType, B 3aBUCUMOCTH OT KadecTBa
conoma, 3atop BbyaepkuBaroT 10—30 wmuH (Manbro3Has maysa). Jlamee Tpu  TIepeMelIMBaHUH
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TeMIepaTtypy 3aropa moBsimaioT 10 70—72°C u ocaxapu-BaroT 3aTop okoHuUaTenbHO. KoHer mpomecca
OIPENIEeIISIOT 10 HoxHOU npobe. OcaxapeHHbIH 3aTop HarpesatoT 10 75°C u nepekayuBaroT B GUIbTPaLH -
OHHBIW anmapar Ha QUIBTpOBaHKE. BBIX0J IKCTpaKkTa Mpu 3TOM crioco0e 3aTHpaHUsi MEHBIIE, YeM IMPH
OTBapOYHOM, HO B 3arope A0 (GWIBTPOBAHUS JIyYlle COXPAHSAIOTCS aMH-JIOJUTHYECKHE U
NpoTeoNUTHYCCKHE (DEPMEHTBI, B Cyclie OOJBIIC COACPKUTCS AMUHOKUCIOT M ManbTo3bl. Cycio,
NPUTOTOBJIEHHOE 110 HACTOWHOMY CIOCOOY, COJCPKUT MaJI0 JACKCTPUHOB, IIO3TOMY CHJIBHEE
cOpaxuBaercsi. HacrtoiiHbiil crioco0 3aTupaHusi PEANOYTHTENIbHEE TIPUMEHSITh TIPU TOJTYYCHUH Cyclia
JUISL BEPXOBOTO OPOXKEHUSI.

Omobopounvie cnocobvl 3amupanus pa3liuyaloT 1O 4YUCIy OTBapok. [lpu oomoomeapounam
cnocobe B 3aTOPHBIN ammapaTt HaOuparoT 1/2 Bcel BOMBI, pacXoayeMOil Ha OJWH 3aTOp, HAarPEBalOT €€ 110
TaKOH! TeMIIepaTyphl, YTOOBI IOCIIE CMEIIMBAHUS C APOOJICHBIM COJIOAOM U HECOJIOKEHBIMU MaTepUATIaMU
TeMriepaTypa 3atopa Opiia 50—52°C; BKIIOUAOT MEIMIANKy W W3 OYHKepa CIyCKaloT B ammapar IIo
noJBosIIeH TpyOe ApoOSeHBI COJIOJ, OJHOBPEMEHHO TMOJaBas OCTAlbHOE KOJHYECTBO BOJBI.
Temmeparypa 3aTOpHOM MacChl TOciie pasMemuBanus yctaHaBiupaetrcs 50-52°C, 9TO COOTBETCTBYET
ONTUMYMY JIJIsl TIPOTeoIuTHUECKUX (hepMmeHToB. [Ipu 3TOl Temreparype 3aTop BblAepkHBAOT 30 MHH
(bemkoBas rmay3a). 3aTeM MPH BHEIKIIOYSHHOW MEIIAIKe B OTBAPOUYHBIA ammapaT CiyckaroT 1/3 3aropa
(rycrast Macca), KOTOPYIO Ha3bIBalOT OTBapKoil. B oTBapoyHOM ammapaTe 3aTOpHYH) MAacCy HarpeBarOT
mpu nepemMermmBaHun 10 62-63°C (ckopocth HarpeBanus ['C B MuH) W BbIAepkuBarOT 20 MuH
(ManpTO3HAs Tay3a), 3aTeM MOBBIMAIOT Temmepatypy ao 70—72" C u BbyaepKUBalOT 15 MuH Is
ocaxapuBaHUs Kpaxmana. Bo Bpems BBIAEpKKH 3aTOpa IpPH IOCTOSHHON TEeMIlepaType Mellanka He
pabotaer. Ilocne ocaxapuBaHHs 3aTOp HarpeBarOT 10 KHIEHUS U XUNATAT 20 MHH C BKIIOUEHHOU
Memanko. [lpy KunsueHWH MNPOUCXONAT KIEHCTe-pu3alus Kpaxmaia, JalibHelllee MpeBpalleHue
MPOMEKYTOYHBIX TMPOIYKTOB THIPOJIHM3a Kpaxmalia, KOaryJsiius W OCAXKJACHUE YacTH OCJIKOB,
WHAKTUBUPOBAaHUE (EPMEHTOB, YHHUYTOKEHHE MHKPOOPTaHW3MOB, OOpa3OBaHWE MENaHOWIWHOB. B
pe3ylibTaTe CMEIIMBAHUS OTBAPKU U OCHOBHOT'O 3aTOpa TeMIIEpaTypa BCEro 3aTopa MoJaHuMaeTcst 10 71—
73°C. Ilpm »TOoM Temmeparype 3aTop OCTaBJAOT B Tokoe Ha 30 MHH W TIPOBEPSIOT Ha TIOTHOTY
ocaxapuBaHUsl, KOTOPYIO OTPEACISIOT 110 HOMAHOM mpolOe. 3aTeM MpH MepeMelINBaHUU 3aTOP HArPEBAOT
o 76-77°C m mepekaunBaroT B ammapatr sl GuiabTpoBaHus. s coxpaHeHHus] (EpPMEHTOB B OCHOBHOM
3aTope MPOKHISIYEHY YacTh 3aTopa (OTBapKy) MEePEKAaYMBAIOT B 3aTOPHBIN ammapaT MEUICHHO NpU
paboTaromuyx Memankax B 000MX 3aTOPHBIX alliaparax, HallpaBIisis ee B IEHTp ammapara Uit JTydIIero
nepememBanusi. OIHOOTBAPOUHBIA CHMOCOO MPUMEHSIOT MPH TMepepadoTKe XOpOIIO PacTBOPEHHOTO
coJIofla ¢ BBICOKOM ocaxapHuBaromeil CrrocOOHOCTRIO M TIPH XOPOIIo padoTaromiei apodmnke. Jmsa comomna
C TOBBIIICHHON MPOJOKUTEIBHOCTHIO OCaXapUBaHUs BO3BPAT OTBApKHM U3 OTBAPOYHOI'O arapara B
3aTOPHBIA OCYIIECTBISIOT JBYMS UACTAMHU: CHayala TepeKayrBalOT TIEPBYI0 YacTh, ITOBBIMIAS
TeMIiepaTypy OCHOBHOTO 3aTtopa 1o 63°C u mpoBosS MalbTO3HYIO Nay3y B TeueHue 20—30 muH, 3atem
MepPeKavynBaIOT BTOPYIO 4acTh. [[py HEMOTHOM OcaxapHBaHWU 3aTOP AOMOJHUTEIHHO BBIACPKUBAIOT TPH
71— 73°C. lanee mporuecc NpoBOAST, KaK OMMCAHO BHIIIIE.

Heyxomeapounviii cnocob 3amupanus sBISeTCs HauOoJee PpaclpOCTPAaHEHHBIM, OH JlaeT
BO3MOXXHOCTh IlepepadaTbiBaTh COJIOJ Pa3IMYHOTO KAdecTBa, HM3MCEHSS TEMIIEPATypHBIH PEXUM
3aTupaHus. B 3aropHeiii ammapat HaOuparotT 1/2—1/3 Boxbl, HEOOXOAMMOW A 3aTOpa, BKIIOYAIOT
MEILIAJIKY, 3achIalOT APOOJCHBIM COMOA M BBOAAT OCTAJIbHOE KOJIMYECTBO BOJBI, yCTaHABIMBAs
Temnepatypy 3aropa 50—52°C Ilpu aToit Temneparype 3atop BbiepknuBaoT 15—30 MuH, 1anee B OTBa-
pOUHBIN ammapaTr oTOMparoT okono 1/3 3aropHO¥ Maccel (Tycras 4acTh), HarpeBatoT ee 10 63°C mpu
nepeMenIMBaHuy, OCTaHABIMBAIOT MEMIANKy U BBIAEPKHUBAIOT MajbTO3HYIO may3y 15—30 muH. 3areMm
IpU MEepeMENIMBAaHUU OTBApKy HarpeBaroT 10 70—72°C, mepekphlBalOT MoJady Hapa, OCTaHABIMBAIOT
MEIIANKYy ¥ TIPU 3TON TeMiepaType BoiaepxkuBaroT 20—30 muH ams ocaxapuBanus. [locie gero oTBapky
OBICTPO HarpeBaroT A0 KUMEHHs W KUTATAT 15-30 MuH. DTy 9acTh 3aTopa Ha3bIBAIOT MEPBOM OTBAPKOM.
[Ipn paboTarommx B 3aTOPHOM M OTBAPOYHOM ammaparax MellalKkaX MepBYI0 OTBApKy MEIJICHHO
MepPeKauynBaIOT B OCHOBHOM 3aTop. OCBOOOAMBIIMIICS OTBAPOUHBIN amapar IpOMBIBAIOT TOpSYEH BOIOM
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Y HaIpaBJSIIOT €€ B IEpBBbIA 3aTOpHBIA ammnapar. [locie cMmelmmnBaHMs OCHOBHOIO 3aTopa ¢ INEpBOU
OTBAapKOHl TemIiepaTrypa Bcel 3aTOpHOW Macchl ycTaHaBiuBaeTcad 62—63°C u mpu 3TOH Temmeparype
BBICP)KMBAIOT may3y B TedeHue 10—I15 muu. 3atem 1/3 3atopa (IycTyr 49acTh) IEpEKayMBAIOT B
OTBapOYHBIN anmnapart, HarpesatoT 10 70— 72°C, BeigepkuBatoT 20 MUH, OBICTPO HArpeBaIOT 10 KUIICHUS
U KATATAT OT 5 10 20 MUH B 3aBUCHMOCTH OT Ka4decTBa COJ0Ia M copTa muBa. [IpomomKUTEIHRHOCTD
KUISTYCHUsI OTBAPKH YBEIMUUBACTCS MIPHU NEepepadOTKe III0X0 PACTBOPEHHOIO COJIOAA M MPUTOTOBICHUH
TeMHOro muBa. [locie Kums4YeHus 3Ty 4acTh 3aTOpa, HA3bIBAEMYIO BTOPOM OTBApKOM, MEJIEHHO, TpU
HETIOJIHOM 3aIlOJHEHUHU TPYOBl, COeANHSIOMIEH 00a 3aTOPHBIX anmaparta, BO3BpAIlaloT B OCHOBHOW 3aTop.
[Tocne sToro Temmeparypa Bcero 3atopa mosbimaercs 10 70°C u 3aTop 0CTaBIAIOT B Tokoe Ha 30 MUH 110
MOJIHOTO OCaxapuBaHUsL, KOTOPOE ONPEAEISIOT 10 pode Ha HoA. 3aTeM 3arop HarpeBaioT a0 76~77°C u
MepeKavYnBaIOT Ha QUILTPOBAHHE.

Tpexomeapounwviti  cnocod 3amupanus. JJaHHBIA CcIOCOO TMPUMEHSIOT B OCHOBHOM  JIA
NPUTOTOBJICHUS] TEMHBIX COPTOB MHBA M IpH MepepadoTKe IJIOXO0 PacTBOPEHHOTO COJoJa C LEbIo
MOBBIIIICHAS BBIXOJA KCTpakTa. CMemmnBaHue ApoOJIEHOr0 COJoja C BOJAOW B Hayaje 3aTHPAHHSA OCY-
HIECTBIISIIOT TaKXKe, Kak U B crtoco0ax ¢ OAHOM WK ABYMsI OTBapKaMHu. Temreparypy BOJAbI ONPENEIISIOT C
TaKUM pacdeToM, 9ToOkI TemrepaTypa 3atopa 6suta 35—37°C. Tlocne TmarensHoro epeMemunBanms 1/3
3atopa (TyCTyl0 4YacTb) OTOMpAlOT B OTBapouHbId ammapar (mepBas oTBapka). [lepByio oTBapky
HarpeBaroT A0 kuneHus ¢ maysamu: mpu 50°C (5—10 mun), 63°C (20—30 mun), 70°C 10 moIHOTO
ocaxapuBaHusl. [IpogomKUTENBHOCTD KUTISTYEHHUST OTBAPKH JJISl CBETJIBIX COPTOB MHBa cocTaiser 15—20
MHH, i1 TeMHBIX — 30—45 wmuH. bonee mmrenbHOE KHIITUYEHHE CIIOCOOCTBYET YIIYUIICHUIO
OocaxapHBaHHUs 3aTOpa M YCHJICHHIO HMHTEHCHBHOCTH LBeTa. [locie KumsiueHHs OTBapKy MeIJIEHHO
TepPeKavyMBaIOT B 3aTOPHBINA ammapar, B pe3yjbTaTe TeMIepaTypa OO0IIero 3aropa MOBBIMIAETCS A0 52—
53°C. Tlocne BBIACPKKH 3aTopa B TeyeHHWe 15 MuH cHoBa oTOupaioT 1/3 3aropa (TycTyro 4acTb) B
OTBapOYHBIN ammmapaT (BTopas oTBapka). Tak kKak Macca BTOPOW OTBApKH YaCTHYHO COCTOUT M3 MEPBOM
OTBapKH M HEMPOKUIISTYEHOH YacTH OCHOBHOTO 3aTOpa, TAe yXKe Mpouuid (epMEHTaTUBHBIE MPOIECCHI,
HarpeBaHNe BTOPOW OTBAapKH OCYIIECTBISAIOT MO-APYroMy, BHawame oTBapKy MeUIEHHO HarpeBaroT 0
70°C (mnst ocaxapuBaHUs), a 3aTeM OBICTPO OO KHIleHHS W KUIATAT 15-20 muH. Bo3BpaTom BTOpOii
OTBapKH B 3aTOPHEIN ammapaT TeMIepaTypy OOIIero 3atopa MogHUMAIOT 10 63—68°C U BRIIEPKUBAIOT
15—20 wmun. Ilo uWcTeYeHHUH STOro BPEMEHU 3aTOP MOJIHOCTHIO OCaXapuBaeTcs, M JOCTHIaeTCs
HEOOXOMMOE COOTHOIIEHNE MEXKIY KOHEYHBIMH U TTPOMEKYTOUHBIMHU TIPOTYKTaMH THAPOIN3a KpaxMaia
1 OeJKOoB.

Lens TpeTbell OTBapKM COCTOMT B IOBBIIIEHMH TEeMIIEpaTypbl BCETrO 3aTopa M HWHAKTHUBAILlUU
¢depmenroB. [losToMy Ha TpeTbIO OTBAPKY OTOMPAIOT JKUAKYIO YacTh 3aTopa, TAEC KOHIEHTpALMs
(depmeHTOB OoJiee BBICOKAS, YEM B TyCTOW YacTH. [ 5TOro Memanky 3aTOPHOTO amnmapaTa BBIKIIYaloT
U JIal0T BO3MOKHOCTb IPOOMHE OCECTh, 3aTeM JKHIKYI0 uyacTb (1/3 3aropa) cIycKaroT B OTBAapOYHBIN
anmnapar, rie ObICTPO €ro JIOBOJIST J0 KureHus, KunsaTsaT 10-20 MUH 1 BO3BpAIIIAlOT B 3aTOPHBIN armapar.
[locne nepememmBaHusl Temmeparypa Bcero 3artopa ycraHaBiauBaerca 70°C, mpu KOTOpOH 3aTop
BbIIepkrBatoT 30 MUH, IPOBEPSIOT Oca-xapuBaHue. Eciau oHo HemosiHOoe, 3aTop HarpeBatoT g0 72°C u
BBIJICPKUBAIOT J10 OJHOTO ocaxapuBaHus. OcaxapeHHbIH 3aTop HarpeBaroT a0 76-76°C u nepekauuBaroT
ero Ha ¢unprpoBanue.Cycino, MOIyYeHHOE IO JIBYX- U TPEXOTBAPOYHOMY CIIOCOOAM, JIyUIlIe OCBETIISCTCS
nepesa cOpakMBaHUEM.

AHanu3upys MpeuMyLIecTBAa U HEIOCTaTKH OTBAPOYHBIX CIIOCOOOB, MOXHO OTMETHTb, YTO IO
croco0y ¢ OJHOW OTBApKOH HENb3sl IONYyYUTh JOCTATOYHO BBICOKMH BBIXOJ JKCTpakTa M3 COJ0Aa
YIOBIIETBOPUTENILHOTO KadecTBAa. OH NPUMEHUM TOJIBKO IPU MEepepabdoTKe XOPOILIO PacTBOPECHHOTO
COJIO/Ia ¢ BBICOKOM ocaxapuBaroleii criocoOHOCThIO. [Ipu 3aTUpaHuy 1Mo TPEXOTBAPOUHOMY CIIOCOOY ISt
YCKOpeHUs (QUIBTPOBAHHUS 3aTOpa MOYKHO MIPUMEHSTH OoJiee rpyOblif TOMOJ COIO/Ia, HE CHUYKAsi BBIXOAA
OKCTPAaKTUBHBLIX BCUICCTB. OJIHaKO TpCXOTB&pO‘IHLIfI CIoco0 SIBIISIETCS TPYAOEMKUM, MJIUTCIBHOCTL €TI0
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MpeBbIIIAET 5,5 4, yBenu4yuBaeTcs pacxoj sHepruu. [loaromy Hambosee nmpuemieMbIM B MIPOU3BOJICTBE
CUMTAIOT JABYX-OTBAPOUHBIN CIIOCOO 3aTHPAHMS.

IIpakTHyeckas 4acTh.
3amanue ISl CTYACHTOB: H3YYUTh 000PYAOBAHIE YETHIPEX aMIapaTHOTO BAPOIHOTO arperara,
0hOpMHUTE 5 BOTIpOCA IO JTAaHHOH TeMe KaXKIOMY CTYACHTY.

3anumuTe Ha3BaHUE pa6OTBI " €€ IICJIb.

IIpakTHyeckoe 3ausitue. Pacuer u moadoop o00pyaoBaHus sl IPONU3BOJICTBA
MUBHOI'Q CYCJA.

CTyaeHT 0JIKeH:
yMeThb:

-pacueT 1 no60p 00opyI0BaHUS AJIs MPOU3BOJICTBA MUBHOIO CYCIa,
3HATH:

- 000opyZI0BaHUE M €TO MPHUHIIUI ASUCTBHUAIIIS MPOU3BOICTBA MUBHOTO COJIOA.

Xon pa6oTsI:

1.O3HaKOMBTECH C TEOPETUIECKUMH MOT0KEHHUSIMHU.
2.BeInonHuTE 3aJaHKE MTPETIOJaBaTes.
3.CocTaBbTe OTUET B COOTBETCTBHUH C 3aJIlaHHEM.

ean:
- 3aKpenuTh NPONJACHHBINA MaTEpUAL;
- YCIIEIIHOE UCII0JIb30BaHNE IPHOOPETEHHBIX YMEHHUN B peaIbHOM JKU3HHU.
Teoperndeckast 4yacTb.
3atupanue. Llenp 3aTupaHus — OKCTparMpoBaHHME pAacTBOPHMBIX BELIECTB COJIOAA U

HECOJIOXKEHOTO CBHIphS W TIPEBpalleHne MOoJ ACWCTBHEM (PEPMEHTOB HEPACTBOPHMMBIX BEIIECTB B
pacTBOpUMbIE C TOCICAYIOIIMM IEPEBOJAOM HUX B pacTBop. BemiectBa, mepemieniive B pacTBOp,
HA3bIBAIOT 9KCIMPAaKmoM.3aTUpaHUEe  BKIIOYAET  TPU  CTaaWU:  CMEIIMBAaHWE  W3MENbYCHHBIX
3€pHONPOAYKTOB C BOAOW, HAarpeBaHuWE U BBIACPKUBAHUE IMONYYEHHOH CMECH IMpU 3aJaHHOM
TeMrnepaTrypHoM pexume. [Ipu 3TOM KOnM4YecTBO €IUHOBPEMEHHO 00padaThIBaEMBIX H3MEIhUYEHHBIX
3€pHOIPOYKTOB Ha3bIBAIOT 3aCHINbI0, 00hEM MPUMEHSIEMON BOJBI — HAJIUBOM, a TOJXYYCHHBIN TPOIYKT
— 3aTOpPOM.

@®uabTpoBaHue 3aTopa. OcaxapeHHBIH 3aTOp MPEACTaBIsIeT co00i CYCITIEH3HIO, COCTOSIIYIO U3
IBYX (a3: )KuAKod (IMBHOE Cyciio) M TBepHoi (muBHas ApoOuna). Llens GpuabTpoBaHUs — OTHENEHHE
MUBHOTO Cycia OT ApoOWHBL. (DUIBTpOBaHWE 3aTopa MOJpPA3NENsIeTcs Ha JBE CTaIuU: COOCTBEHHO
¢unpTpOoBaHME TEpPBOrO  (OCHOBHOTO) Cyclla  BBIIIENAYMBAaHHME —  BBIMBIBAHHE  OKCTPAKTa,
3amepkuBaeMoro npobuHoi. Cyclio W MPOMBIBHEIE BOJIBI JTOJDKHBI OBITH MPO3PAdHBIMH BO H30eKaHUE
3aTpyIHEHHS TIOCIEAYIOMNX TEXHOIOTUIECKUX ONEpalluil U YXyALICHUS KauecTBa HBa.
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Kunsiuenne cyciaa c¢ xmenaeM. OTQUIBTPOBAaHHOE CYCIIO M TPOMBIBHBIE BOJBI COOMPAIOT B
CYCJIOBapOYHOM ammapaTe U KUIATAT ¢ XMeJaeM. Llenb KusueHus: — cTepuin3anys cyciia, cTabumin3anust
Y apOMaTH3alns €ro COCTaBa TOPHKUMU BelecTBaMH xMmeld. [IpeBpaienus npu KUIsi9eHnH cyciia ¢ XMe-
neM. [lpoOneHble 3epHONPONYKTHI BCETAA COAEPXKAT HEKOTOPOE KOJMYECTBO MHUKpoopraHu3mosn. [lpu
KHCJIOW peakIuy CpeAbl Cycia CTepHiIM3alus JoCTUTaeTcs yke uepe3 15 muH kunsuenus. Ilpu
KUISYEHUH XMEJS B CYCJIO TEPEXOAUT 3HAYMTENbHAS 4YacTb €ro YIJEeBOAOB, OEJKOBBIX, TOPBKHX,
JyOMITbHBIX, QPOMaTHYECKHUX U MHUHEPAJIbHBIX BEIICCTB. ApOMATH3aIUs CyClia IPOUCXOAUT B Pe3ysibTare
pacTBOpeHHsT B HEM CHEUU(PHUYECKHX COCTaBHBIX dYacTel XMmelii H MNPOAYKTOB  Ppeak[HuH
MenaHouInHOoOpa3oBanus. C TMOBBIIIEHUEM TEMIIEPaTyphl cyclia MPOUCXOIWT JEHATypalus OeIKOB,
KOTOpasl BHEIIHE XapaKTEpU3yeTcsl MOSABIEHHEM MYyTH. KHIslueHHe cycia ¢ XMeleM COINpPOBOXKIACTCS
CHIDKEHHEM €T0 BS3KOCTH U TIOBBIIIEHUEM IIBETHOCTH B PE3yJIbTaTe PEaKLMK MEIaHOUINHOO0 pa3oBaHus,
kapaMenuzanun CaxapoB, OKHCICHUS MOJU(EHONBHBIX BEIIECTB M PACTBOPEHHMS KpACSILMX BEILECTB
XMeJIs.

OTtaenenne cycia oT xmeseBoi ApoouHbl. [Tocie OKOHUaHMS KUIISTYEHUS OXMEJIEHHOE CYCIO
MOCTYIaeT B XMEJICOT/CIUTENb, XMelieBas APOOMHA 3aJepKUBACTCS HAa CUTE, CYCJIO MPOXOIUT CKBO3b
HEro M IEHTPOOEXKHBIM HACOCOM TepeKauyMBaeTcs B COOPHUK U OXJaXKIEHUS M OCBETICHHUS. 3aTeM
XMEJICBYI0 JApOOWMHY TIPOMBIBAIOT TOpsSYei BOJMOW M JOMOJHUTEIHLHOTO BBINICIAYMBAN WS
OKCTPAaKTHBHBIX BeHIECTB XMelsd. lIpOMBIBHBIE BOABI TPHUCOETUHSIOTCS K CYCIy B CYCJIOBapOYHOM
amnmapare.

OxnaxaeHne W ocBeT/IeHHe cycha. Llenp oxylakIeHHUs U OCBETIIEHHUs cyclla— IOHHXKECHUE
Temrneparypsl 10 6...16 °C (B 3aBUCMMOCTHOT criocoba OpOXKeHHUs), HACHIILICHUE €T0 KUCIOPOIOM BO3yXa
U OCaXJEHUE B3BEIICHHBIX yacTull. [IpeBpailieHuss 0pU OXJAXIECHUW W OCBETIEHHH cycia. B
OXJIXIAEMOM CYyCJIE OCTAIOTCSI CKOAryJMpOBaHHBIE OEJKH, KOTOPbIE HAaXOHASATCS B COCTOSIHUM TOHKHX
B3Becell (cycnenswuii). IIpu moHM)XEHHH TeMmIepaTyphl OHU ocaxkaaloTcd. B TeueHue Bcero mporecca
OXJIAXKIEHHUS CYCIIO MOTJIONIAET KUCIOPOJI BO3IyXa, KOTOpLIi pu Temreparype Bbiiie 40 °C pacxoayercs
Ha OKHUCJICHHE OPraHn4YC€CKHUX BCIICCTB CYCJia, 4YTO IMPUBOAUT K IMOTEMHCHHIO CyCjla, CHHUXCHUIO
XMEJIeBOT0 apoMaTa 1 XMeneBol ropeun. OXJakaeHue cycila CONPOBOXKIAETCS UCIIAPEHUEM HEKOTOPOTO
KOJIMYECTBA BOJbI, YTO MMPUBOAUT K YMCHBIICHUIO €TO 00beMa U MOBBILIEHUIO KOHICHTpAlHH.

Pacuer 1 nnogbop 06opyroBaHus Ul IPOU3BOJCTBA IIMBHOIO CyCIa IIPOU3BOAUTCS UCXOMS U3
TEXHUYECKUX YCIOBUM Ha JaHHBIC TIPOLIECCHI U 33JaHHON MPOU3BOIUTEIBLHOCTH.

ITpakTH4yeckas 4acTh.

3aganue Ui CTYJEHTOB: HW3y4YHTh YCTPOWCTBO M TPHHLIMI ACUCTBHS OOOpYAOBaHHE IS
MIPOM3BOJCTBA MUBHOTO CyCla, 3HATH METOIMKY 1MOA00pa 000pYyJOBaHMs MPOU3BOJICTBA MUBHOIO CyCia
Ha 3a/laHHBIe TPOM3BOJUTENIBHOCTH HMCXOJ M3 TEXHOJIOTMYeCKOW WHCTpyKIMH. KaxaoMmy cTylaeHTy
odopMuTh 3 BOITpOCa 10 TaHHOW MPAKTHYECKOH PabOTHI.

3anuimuTe Ha3BaHUE pa6OTLI " €€ 1ICJIb.

IIpakTnyeckoe 3ausiTue . CocTaBjieHue MAIIMHHO-ANNAPATYPHON CXeMbl
OXJIAXK/ICHUS M OCBETJICHHUS MMBHOIO CYCJa.
CTyaeHT 10JLKeH:

yMeThb:

-COCTaBJIATH MaHIHHHO-aHHapaTypHOfI CXEMbI OXJIAXKIACHHUA W OCBECTJIICHUA IINMBHOI'O
cycna.
3HATh:
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-yCTPOMCTBO 00OPYIOBAaHUN W WX MPUHIMI JACUCTBUS IS OXJIAXKICHHUS U OCBETIICHHS
MMBHOTO CyCJa..

Xoxa pabdoThI:

1.O3HaKOMBTECH C TEOPETUUECKUMU MOJIOKEHUSIMH.
2.BeInosHUTE 33/1aHKe TIPETIOIaBaTelIs.
3.CocTaBbTe OTYET B COOTBETCTBUH C 3aJaHUCM.

Heab:
- 3aKpEnuTh NPONIACHHBIA MaTEpHal;

- YCHEIIHOE UCII0JIb30BAHUE TPHUOOPETEHHBIX YMEHUH B peabHON KU3HU.
TeopeTnueckas 4acTb.

Ienb ocBeTsieHUs cycia — yJalleHHE CBEPHYBIIUXCS MPU KHUIISTIYCHUH OEJIKOB, 3arps3HSIONIHX
OpOIMIIBHBIC amNmaparhl W MPHIAIONINX MHUBY HENPUATHYHO rpyOyro ropeub. llocie ocBeTIieHUS CyCio
OXJIQXKTAIOT IO TeMrepaTypbl 5—6°C, mpu KOTOPOI BHOCST IPOIKIKH.

B HaCTOAMIEC BPEMS CYCJIO OCBETIIAIOT WJIN OTCTauBaHUEM, WJIH C ITIOMOIIBIO CETIaprpPOBaAHUA.

Henmocratku otcroiiHOro crmocoba OCBETICHHS Cyclla — HH3Kas I[POU3BOIUTEIBHOCTS,
MOTPEOHOCTH B OOJBIIMX TUIOIMAMX U 00BEMaxX MPOU3BOACTBEHHBIX TIOMEIICHNH, a TAK)KE TPYA0EMKOCTh
U JOpOoroBu3Ha ¢uiabTpanuu OeNKOBOro otcros. [losToMy 3aBoAabl Havyaiad NEPEXOJUTh Ha
HEHTPOOCKHBIE METOJ[bl OCBETJICHHUS CYClia, KOTOPhIE YCTPAHSIOT OTH HEJOCTaTKU. 3aBoj «CMBIYKa»
BelmyckaeT cemnaparopel BCC-2  mpousBogurensHocthio  1000—1400  pgan/4, ¢  MOLIHOCTBIO
anexTpoasurarens 13 kBT.

Bompmioid pacxom SIEKTPO’HEPTHH CEMapaTropaMH  3acTaBisIeT HCKATh HOBBIE CIIOCOOBI
OCBeTJIICHHsI cyciia. B mociegnue TOAbl 3a pyOekKOM IIMPOKOE PACHPOCTPAHCHHE MOJYYWII
THIPOJMHAMAYECKIH CIIOCO0 OCBETIIEHHS TOpAYero cycia B ruapounkione. KoHCTpykTopckoe Oropo
BHUUIIBII pa3paboTano 3T anmapatsl Uil BApouHBIX arperatoB Ha 1,5, 3 u 5,5 1. OcBeTienue cycia B
HUX umTes 75—80 MuH. OXJITaKIeHUE Cyclia TPOU3BOIAT B TEIUIOOOMEHHHUKAX Pa3HON KOHCTPYKITHH:
OpPOCHUTEIBHOM, THIIA «Tpyba B Tpyoe» u
rractiH9aToM. OCHOBHBIM TIPHM3HAETCS TUTACTHHYATHIA TEIIOOOMEHHHWK, TaK KaK OH IPH MalbIX
pasMepax HMMeeT BBICOKYIO MPOU3BOAUTEIBHOCTb, KOTOpas MPOCTO PETYIUPYETCS M3MEHEHHEM YHCIIa
TUTACTHH; Pa30MparOTCs W OYMIIAIOTCS TIACTHHBI OBICTPO W JIeTKO. [lmacTWHYATHI TerIooOMeHHUK
COCTOUT U3 pUQIICHBIX padOYMX IUIACTHH U TJIAJAKUX MPOKIA0K (IucTOB). [MaCTHHBI U TUCTBI, Yepeays
napaMy, YCTaHABIMBAIOT M 3aKPEIUIIIOT Ha CTaHWHE, Kak B (puiubTp-mpecce. Mexay IIacTHHAMH U
JUCTaMU OO0pa3yrOTCs KaHajbl, MO KOTOPBIM C OJHOH CTOPOHBI JIMCTA IMPOTEKAST OXJIaKIAroIas
KHUJIKOCTh, & C APYTOA CTOPOHBI, B 0OpAaTHOM HaIpaBlIeHUH, — OXJIaxaaemoe cycino. [lo kpasm mnactux
HUMEIOTCSl OTBEPCTHS, 0Opa3yromiue mpu cOOpKe KaHaJbl JUIsl TIOJBOJA U OTBOJA CYCJIa M OXJIaXKJIaeMON
KHUIKOCTH. [ImacTHHYATHIN TeTI0OOMEHHUK MMEET JBE CEeKIMH. B mepBoil CeKIuu Cycio oXJaKaaeTcs
BOJIOH, a BO BTOpod paccosiom. B Poccum BbeImyckaercs IutacTUHYATBIA TerioooOMeHHUK AOI-M
POU3BOIUTENBHOCTRIO 600 man/4; pacxox BOJABI B HEM cOCTaBisgeT 18 m*/u, a paccoma — 12 m*/u. Yuer
MOTEPb OT TOPSUETrO Cyclia JO FOTOBOTO MUBA BEJACTCS HE MO IKCTPAKTY, & MO TaK HA3bIBAEMOU KUAKOM
¢aze, T. e. mo o0wvemy. [loTepu cycma OT CycIoBapOIHOTO KOTIa 10 OPOAMIEHOTO OTIEICHHS COCTABIISIOT
5—6% 1o 00beMy TOpPSYEro Cyclia, MPUYeM JACHCTBUTEILHBIC MOTEPH Cyclia B XMEJIEBOH IPOOHMHE, B
0eKOBOM OcCaJIke ¥ Ha CMayMBaHHE anmnapaToB cocTaBisAioT 1,5—3%, a ocTanbHbIE SBISIOTCS MHAMBIMH,
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CBS3aHHBIMHU C YMCHBUICHHUEM obbeMa npru  OXJIAXKICHHWU. AHHapaTypHO-TCXHOJ’IOI‘I/I‘IGCKa}I cxema
OTACJICHUA OCBCTJICHUA U OXJIAZKACHUS CYyCJla IIPUBEACHA HA PUC. 1.

Fogeves Vorc e wolahmy-
cyeng xS "‘"’E fosdgs

dodd

Liram
& sawaiwiagun

Sode

Paceon

ATEEGHENT  TIIHK

k] !
& wanaswaagre & weaedequr IEEELLAD
Puc. 1. AHHapaTypHO—TeXHOJ'IOFI/ILIeCKaH CXEMa OTACJICHU OCBCTIICHUS U OXJIAKACHUS CyCJia:

1— oTcTOlHBINA amnmapaT; 2— IUIaCTHMHYATHIN' TermnooOMeHHuK; 3, 9 — cenapatopsl; 4 —
OpOAWMIIBHEIN TaHK; 5, 15 — HacoCkl; 6 — BHOpAIIMOHHOE CUTO; 7 — COOPHUK Apoxokeit; 8 — Hacoc; 10
— BaHHOYKAa CEMEHHBIX JIpoxkeil; 11 — BaHHOYKa M30BITOYHBIX ApoxoKed 12 — moHTexio; 13 —
BEHTWJIATOP; 14 — 0ak oxiakAeHHOW Boabl; 16 — crepunuzatop; 17 — uunuHIp Opokenus; 18 —
pe3epByap MpeaBapUTEIbHOTO OPOKEHHS.

HpaKTH‘leCKaﬂ 4acCThb.

3ajaHue JUIS CTYACHTOB: HM3YYHTh YCTPOWMCTBA W MPHHIMIBI PaOOTBl OOOPYJOBaHUS JUIS
OXJNXJCHUS W OCBETJICHHsA MUBHOro cycna. Kaxmomy cryneHTy odopMHTh 5 Bompoca MO JaHHON
MPaKTHYECKONH PabOTHI.

3anummuTe Ha3BaHUE paOOTHI U €€ IETTb.

IIpakTnuyeckoe 3augaTue Pacder u moaoop o00opy10BaHus IS FJIABHOT0 OPOKEHUS
M J100paAKUBAHNS.

CTyaeHT 10JIKeH:
YMeTh:

- MPOBOJIUTH pacyeT U MoaA0op 000pyAOBaHUS AJIs TJIABHOTO OPOKEHUS U JOOpaKMBAHUSI.
Ha 3apanHyr0 npou3BOIUTEIBHOCTb,
3HATh:

- 060py,Z[OBaHI/Ie " Cro NpruHOUIL JEUCTBUSIIA IJIaBHOTO 6pO)KeHI/ISI u I[O6pa)KI/IBaHI/ISI.

Xoxa padoThI:

1.O3HaKOMBTECH C TEOPETUUECKUMU MOJIOKEHUSIMH.
2.BpINoIHUTE 3aaHue MPEroJaBaTes.
3.CocTaBbTE OTYET B COOTBETCTBUH C 3aJaHUCM.
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Hean:
- 3aKpenuTh MPONJAEHHBIN MaTepua;

- YCHEIIHOE UCTIOIb30BaHUE MTPHUOOPETEHHBIX YMEHUH B peabHON KU3HU.
Teopernueckast 4acThb.

CrimpToBoe OpoXKeHHEe caXxapoB Cyciia MoJl AeiicTBreM (hepMEHTOB JPONOKEH SIBISETCSI OCHOBHBIM
MPOIECCOM B TPOM3BOJCTBE IuBa. [J1laBHOE OpoKeHHE M J00paXMBaHHWE IHBA OCYIIECTBIIICTCS, B
OCHOBHOM, II0O ABYM CXEMaM: IIO nepnozmqecxoﬁ — C pas3acJICHUEM IIporecca 6p0)I(eHI/I$I Ha TJIaBHOC
OposkeHHe M J00paKMBaHHWE, a TAKXKE IO YCKOPCHHONW — C COBMEIICHHEM TJIAaBHOI'O OpOXKEHUS U
,Z[O6pa)KI/IBaHI/I$I B OJHOM IMUWJIMHAPOKOHNUYECKOM 6pO,Z[I/IJ'ILHOM arrnapare.

Crioco0 HempepbIBHOTO OpOoXKEeHHs IHBa 3aKIFOYaeTCs B IEPEMEIICHHH C ONpeesieHHON
CKOPOCTBIO COpaXMBAaEMOTO CyClia W MOJIOJAOTO THMBAa B CHCTEME COCOUHEHHBIX MEXIy COo0oi
OpOJMIIBHBIX alIapaToB U allllapaToB Ui JOOpaKMBAHUS NPU HEMPEPHIBHOM IPUTOKE CBEXKEro Cycia B
TOJIOBHOW OpOAWIIBHBIN ammapaT W OTTOKE MUBA M3 MOCIEIHEro anmapara. HeoOxomuMmass KOHIICHTpAIIHS
TIPOXOKEH B COpaKMBAEMOM CyCJie 00ECIIeYHBACTCSl HEITPEPBIBHBIM MOCTYILICHUEM JIPOXOKEW B TOJIOBHOM
amnmapaT CHCTeMBI U3 APOXOKETCHEpaTopa W JOTMOJHUTEIBHBIM Pa3MHOKEHUEM IPOXOKEH B ammapaTtax
Opoxxenusi. Ilepen mepexadnBaHMeM MOJIOJOI0 NHBa Ha JOOpakKMBaHWE YaCTh IPOXIKEH OTHEsIeTCs
cemapatopoM. bpomuinpHbIA anmapatr Tunma Yb-15 wucmomp3yeTcst s TIIABHOTO OpOXKEHHSI Cyclia |
MIPEJICTABIIICT COOOM TePMETUYHBIA MPSMOYTOJIBHBIN COCYJl, BHYTPH KOTOPOTO UMEETCS OXJIaKIAroIIni
3MEEBHUK JUIsI OTBO/IA TETIJIOTHI, BBIIEISIOMIEHCS TPy OpokeHUH. [ OpU30HTANBHBIN HMIMHAPUYECKUI TaHK
b-604 mpenHazHaveH s TIIaBHOTO OpOYKEHMsI MMBHOTO Cyclia rmoj AapieHueM. Tanku tunoB TJIA u
TAB mnpuMeHSIOTCS g MOOpaXWUBAaHWUS MOJOJAOTO THBA WM IS XPAaHCHHWS TOTOBOIO MHBA U
MIPEJICTABIIIOT COOON TOPU3OHTAIBHBIN U BEPTUKAIBHBIN IIMIIMHAPUIECKHE aIapaThl CO CPEPUICCKUMHU
nHuamMu. Bee OpoauibpHBIe anmapatsl CHA0KEHBI COOTBETCTBYIOMICH apMaTypol I OTBOIA AHUOKCHIA
YIIepo/ia, BBIICISIONIETOCS] BO BpeMsl CIIUPTOBOTO OpOKEHUs. BpoauibHBIE ammaparbl, UCTIOIb3yeMbIe
JUISL TJIAaBHOTO OpPOYKCHIS, U3TOTABIMBAIOT OTKPBITOTO FJIM 3aKPBITOTO THIIA, TIOCICAHUE 00ECIICUNBAIOT
CTEPUIBHOCTH Cyclia MPH OPOKEHUU W BO3MOXKHOCTH OTOOpA JMOKCUAA YTIiIepoJa Uil AabHEHUIIEro ero
HCIIOJIb30BaHUS.

Bpoauabuelii annmapat Ub-15 mpeacraBmsier co00 TepMETHIHBINA MPSMOYTOJIBHBIN COCYI C
3aKpYIJICHHBIMU yTiaMU CTEHOK M JHHUINA. BHyTpu ammapaTa MMeeTcs 3MEEBUK , IO KOTOPOMY 4epes
OTBEpPCTHE TIOCTYMAeT paccol WM OXJaKIeHHas Boja. AmmapaT HWMeeT NarpyOoK M cycla,
MPOOKY JUIsSl CIIMBA OCTaTKOB CYCJIa, JIFOKW W JIJIi MOWKH armapara W narpyOoK Jijisi OTBOAA JTUOKCHIIA
yraepoaa. Ammaparbl TOAJIEXaT 00S3aTENbHOMY 3allIUTHOMY TOKPBITHIO JIOKCHIHBIMH CMOJIAMH,
CIIUPTOBO-KaHU(OJIBHBIM ~ JIAKOM, IPHUMEHSIOTCS TAKXKE TMOJMITUICHOBBIC TOKPBITHS H  JIp.
[IpsimoyronbHBIe OPOIMITBHBIE ammapaThl HAMOO0JIee TIOTHO MCIIONB3YIOT MOMeIeHHe OpOINIBHOTO IIeXa,
3aIOJIHSSL BCIO €r0 ILUIONIA/lb, 33 UCKIFOYCHHEM HEOOXOAUMBIX JIJIsl 00CITyKUBaHUs mpoxo/oB. [lone3nas
BBICOTA YaHOB OOBIYHO MPUHUMAETCS JI0 2 M.

Tankun b-604 mnpenHasHaueHbl A TIABHOTO OpOKEHHS THBHOTO Cycia IO/ JaBJICHUEM.
Armnmapar TJIaBHOIO OpOXKEHUsSI MPEJACTaBIsieT COOOW TOPU3OHTANBHBIN LMIMHIPUYECKUN COCYJ CO
chepruecKkuMH  JHHIAMH, YCTAaHOBJICHHBIM Ha dYeTblpex omopax. CBepxy ammapaT HUMeeT
BO3/IyXOOTBOJISIIYIO TPYOKY , CIIYKAIIYIO JUIsi KOHTPOJIS 33 MpolieccoM OposkeHus cycina. Ha oqHoM u3
JIHUL] UMEIOTCS JIIOK C KPBIIIKOW M KpaH Ul MOJAa4Yu M CIycKa cycia. BHyTpu TaHka pacnoiaraercs
OXJIQXKTAIOIINI 3MeeBUK . J1JI1 0TBO/IA YTIICKUCIIOTO ra3a UMEETC CIielnaabHasl apMarypa..

Taunku narepunie Tuna TJIA npenHa3HadeHs! Uit 10OpaKMBaHUS, OCBETICHUST MOJIOJIOTO MTUBA
u XxpaHeHus: (puibTpoBaHHOro nusa nox gasieHueM 10 0,07 MIla. Ilpu cooTBeTCTBYIOIIEM MOKPBITHH
BHYTPEHHHX ITOBEPXHOCTEH TAHKOB JIOMYCKAETCS XpaHEHHE B HUX CaxapHOTO CHUpOIa, BUHA M MOJIOKA.
Anmapar Ui A00pakMBaHMS NPEACTaBJIsICT COOOM TOPU3OHTAIBHBIM LWJIMHIPUYECKHH COCY/,
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COCTOSIIIUI M3 Kopiyca co chepudecKuMH THHUIIAMH. Ha JHuUIe HaXOAWUTCS JIIOK 3 [ CAaHUTApHON
00paboTku TaHKka. [[Jisi HANOJTHEHHs TaHKA W BBIXOJA MPOJYKTa BHU3Y PACIIONIOKEH OpPOH30BBIN KpaH.
Jns  oTBOmAa AWOKCHWIA YIJIepoaa CiIyXaT CIeluajdbHas apMaTypa W IIIMyHT-ammapar. TaHk
yCTaHaBIIMBAeTCS Ha Tpex omnopax. Tanku s poOpaxuBanus Tuna TJIA wW3roraBmmBaroTCs
BMeCTHMOCTBIO 8...80 M. KpoMmMe TrOpH30HTAIBHBIX TAHKOB JUI JOOpaKUBAaHMS MOJIOJOTO ITHBa
M3rOTaBIMBAIOT BepTUKaIbHbIE THnma TJIA BMecTHMOCTBIO 4...9 M°. Jlis M3roTOBIEHHS GPOIMIBHBIX
arnmapaToB M TAaHKOB IS JOOpaKMBaHUS KPOME YTIACPOAUCTON JTUCTOBOUW CTAd MPUMEHSIOT JINCTOBOM
nuieBol amomMuHui Mapok A0, AS ¢ comepskanueM mpumeceil He Oonee 0,5 % M KHCIOTOCTOHKYIO
ctasb Mapku X18H10T. [ToBepxHOCTh anmapaTta U3 allOMUHUS U HEPIKABEIOIIEH CTalNd HE TOKPHIBAECTCS
3AIIUTHBIMU TOKPBHITUSAMU M JIETKO OYMINAETCA OT 3arps3HeHUil. AJIIOMUHUEBBIC amnmaparbl IpU
YCTAaHOBKE Ha YYTyHHBIC OMOPHI JOJDKHBI MMETh HAACKHYIO M3OJLIIMI0O BO M30EKaHWE pa3pylICHUS
AJTIOMUHUSA U3-32 BO3HUKAIOIIETO 3JIEKTPOXUMUYECKOTO IPOLECca MEX Y METAIJIaMU.

Tauk M7-TAB mnpezncraBnsger co0OW LMIMHAPUYECKUH BEPTHKAIBHBIA COCYIl C JHUILAMH
cepuueckoil GOpMbI, COCTOSAIINN U3 KOPITyca, KpaHa CILyCKHOT'O , KDECTOBHMHBI [UIsl KPEIUICHHsI LIITyHT-
anmaparoB, TpyOKH BO3IYXOBOJIa, KPBILIKH JIIOKa U MPOOHOTO KpaHa.

Y CKOpEeHHBIN MEPUOTUUECKUI CITOcO0 OpOKEHUsI COCTOUT B TOM, YTO B IHJIMHIPOKOHUYECKOM
OpoaMJIBHOM ammapare ¢ OBICTPBIM YIIPABICHHEM CEIMMEHTALMEeH M BBIBOJAOM M3 HEro OCEBIIUX
JPOKKEH COBMEIICHBI TJIaBHOE OpOXKEHUE ¢ JT0OpakKMBaHHEM, YCKOPEHHOE Jl03peBaHMe (BBIICPKKA) H
OCBETJICHHE IMBA, a TAKKE€ CHCTEMAaTHYECKH OCYILECTBISETCS IEepeMEIINBaHNE COpPaKMBAEMOro cCycia
CHA4Yajga TOKOM CTEPUJIBHOTO BO3JyXa, a MOTOM JIMOKCHIOM YIJIEpOJa U YBEINYHMBACTCSA KOIMYECTBO
MOCEBHBIX APOXKeH 10 2 11 Ha | 171 cycna. bpoaunbHble anmapartsl NpeIBapuTeNbHO e3UHQUIUPYIOT U
CTepUIIN3YIOT, a 3aTeM B HHUX M3 allapara HOAAIT OXJaxJeHHoe cycio. TemmepaTrypa OposkeHUs
cBebIX coproB muBa 3...4 °C, temubiX 4...5 °C. MakcumanbHas Temmepatypa Opoxkenus 9 °C.
Jposxokn HU30BOTO OpOYKEHHMsI TOTOBSIT B amlapare YUCTOW KyJIbTYPbI , KOTOPBIH TaKKe OXJIaKIaeTcs
KHUJIKOCTbIO, LUPKYJIUPYIOIIEH B HAPY’KHOM KO)XKyXe. 3pelble ApPOKKHM BBITECHAIOTCS M3 ammapara
CTEpUIBHBIM C)KAaThIM BO3/yXOM WJIM THOKCHJIOM YIJIepoAa B ammapaT Ais pasBeaeHus apoxokedt. C
HACTYyMJICHHEM OpOXEHUS BO3AYyX IIOJIHOCTBIO BBITECHSETCS AMOKCHIIOM Yyriepoga H3 OpOIMJIBHOTO
amnmapara M HpPOCTPAHCTBAa HaJ cycioM B armocdepy. Juokcun yriaepopa Oe3 IpuUMecH BO3ayXa
HaNpaBJIIIOT B Ta3oMep, a OTTyJa HAacoCOM IE€PEeKayMBaIOT uepe3 OYMCTHTENbHYIO Oarapero,
komrpuMupyoT 10 0,2...0,3 Mlla u cobuparot B cOOpHHUKE.

[Tociie okoHYaHUsT OPOKEHUS, KOT/Ia JAPOXIKKM HAUMHAIOT OCEaTh, KOHYC armapara OXJIaXIaoT,
YTO yCKOpsieT oceAanue apoxoxeil. [luBo B anmapate Haxoautcs nop nasieHueM 0,15 Mlla, a ngpoxoku
MIPU 3TOM YIUIOTHSIFOTCS M TIPY OTKPBITUU BEHTUJISI BEITECHSIOTCS B BUJIC TyCTOM MacChl Uepe3 PE3MHOBEII
PYKaB B IPOACKEBYIO BAaHHY.

Bpoxenue 12 %-Horo cycna npogomkaercs 8...10 cyT, 3aTeM cieyer nmepuoj] Co3peBaHus M1uBa
(3 cyT) ¢ OMOXMMHUYECKHM TIPEBPAICHUEM psla BEMIECTB, MPHUCYITUX OyKETy MOJOIOTO MHBA. 3aTeM
MUBO MeJIEHHO oxyaxaarT A0 1...0 °C u o0padarbiBatoT (KapOOHU3UPYIOT) TUOKCHIOM YTIIEpOJia MO
nasnenueM 0,14 Mlla B Teuenme 12 4 m ciemyromue 12 9 BBIACPKUBAIOT B MOKOE IS OCCHAHUS
npoxokedt u ocsernenwus. [lox nasnennem 0,17 Mlla nuBo u3 OpoauiIbHOTO ammapara uepe3 GuibTp 2
MOJIACTCS HA PO3JIUB.

Crioco0 yckopeHHOro mnoiydeHusi JKuryneBcKoro nrBa B IMIMHIAPOKOHHUYECKHX OPOAMIBHBIX
armaparax (IJKBA) coCTOUT B TOM, 4TO B OJHOM cocye 6oibioro oobema (ot 100 go 150 m* u Gonee) ¢
CYTOUYHBIM 3amonHeHueM ero cycioMm (8...9 °C) m aposxokaMu COBMEIIAIOT JIBE CTYNEHH: IJIABHOE
OposkeHue W JOOpaKUBAHKUE, KOTOPHIC MPOJIOJIKAKTCS B TeUeHHE 14 cyT BMECTO MOJIOKEHHBIX 28 Jis
JKurynesckoro nmuBa. Amnmapat cHaOKeH TEPMOMETPOM COTIPOTUBIICHHS /, MOIOIIIEH TONOBKOH 2, KpaHOM
JUIst oTOOpa 3, MECTOM Ul KperuleHus ImyHT-anmnapata 4. C mepBbIM OCBETIEHHBIM CYCJIOM (TiepBast
BapKa) B KOHWYECKYIO YacTb 33Jal0T BCE CEMEHHbIE CHiIbHOCOpakuBatomue 1poxiku (300 T BIaXKHOCTBIO
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75% wna 1 i cycma). Bragane 50 % cycma adpupyroT CTEpPHIBHBIM BO3AYXOM, YTO OOECIeunBaeT
cogepkanue 4...6 mr O./mn cycina. B TeueHune mepBbIX ABYX CYTOK HOAJICPKHMBACTCS TeMIIEpaTypa
opoxxeamst or 9 mo 14 °C, xoTopas COXpaHsIeTCs 0 IOCTH)KCHHSI BHAMMOW KOHEYHOW CTCTICHHU
cOpakuBanus. Temmeparypa peEryiupyercs TpeMsl IMOsicaMd BBIHOCHBIX HapyKHBIX pyOamiek ¢
XJIaZIareHTOM, OXJIAKICHHBIM He Oosee yem no0 muHyc 6 °C. Ilpm mocTMKEHHH COAEPIKAHUSA CYXHX
BelIeCTB B nuBe 3,5...3,2 % anmapar HITyHTYETCsl IPH U30BITOYHOM JaBiieHMd. OKOHYaHHE OpOKCHHMS
OTIPEACTSAIOT 1O TPEKPAIIEHUIO JATbHEHIIero CHIKEHHS MacCOBOW JIONHM CyXHX BEIIECTB B INUBE B
teyeHne 24 4. OOBIYHO Ha TMATHIE CYTKU JIOCTUTAETCS KOHEYHas maccoBas mons 2,2...2,5 % cyxux
BemiecTB. [loce aToro ximagareHT moaaroT B pyOamky KoHyca JUIsl OXJIaXIeHU 1 00pa30BaHUs IUIOTHOTO
ocajaka apoxxkeil mpu temneparype 0,5...1,5 °C. B unnuaapuueckoil yactu temmeparypa 13...14 °C
coxpaHsAeTcsi B TedeHue 6...7 cyT. DTa ke TeMIieparypa CliocoOCTBYET BOCCTAHOBIICHHUIO TUAIETHIA B
anerounH. 3aTeM Temrepartypa nusa (0,5...1,5 °C) BelpaBHHBaeTCs pyOaiKaMy BO BCEH LMIMHAPUIECKON
gactu LIKBA. IIpu stom mimyaToBoe nmaBnenue B LIKBA mommepskmuBaetcst paBasiM 0,05...0,07 MIla B
tedyeHue 6...7 cyt. Uepes 10 cyt ¢ Hayana OpoKeHHUS] MPOBOJST MEPBBI ChbEM IPOXOKEH M3 IITyLepa
konndeckoit gactu LIKBA. Ilepen ocBeTiieHreM muBa MPOBOISAT BTOPOH CHEM IPOAOKEH, a 3aTEM MHUBO
MOJAI0T Ha cenapupoBaHue W ¢GuiabTpoBaHue. JlomomHurenbHoe oxnaxkaeHue rotrosoro nusa (2 °C) B
coopumkax mposomaT mpu 0,03...0,05 Mlla, BeimepkuBaioT B Teuenue 12...24 4 um pazimuBaior. C
ucnons3zoBanreM LIKBA BblmyckaroT MUBO ¢ MacCOBOW JI0JIEH CyXMX BELIECTB B HaualbHOM cycie 11, 12
n 13 %.

Taxkum ob6pazom, B mporiecce Opoxkenus B LIKBA Omaromapst 601bpIIoMy €IHHUIHOMY O0BEMY
amnmapaTta, COBMEILIEHHUIO TIJIaBHOTO OpOXKEHHsI W JOOpaXKHBAHUS B OJHOM COCYJ€, HCIIOJIb30BaHUIO
MOBBIIICHHBIX TEMITEPATyphl OpOKEHHsT U 00bheMa MOCEBHBIX JIPONIKEH MPOIOKUTENLHOCTD Tpoliecca
COKpaIIaeTcs IPUMEPHO B JIBa pasa.

Hanbosnee 5KOHOMUYHO TIPOBOAMUTE OpOKEHHE M JOOpaKMBaHHUE MHBa YCKOPEHHBIM CIIOCOOOM B
OJITHOM IMJIMHIPOKOHWYECKOM OpOAMIBHOM armnapare, H3rOTOBICHHOM H3 HEpPXKaBEIOLIeH CTamd C
[IOJINPOBAHHOW BHYTPEHHEHN MOBEPXHOCTHIO.

Pacuer u monbop 060opymOBaHUS IS TIIABHOTO OPOKCHUS M TOOPAKUBAHUS TTPOW3BOAUTCS
HCXOJIIU3 TEXHUUECKUX YCIOBUM Ha JaHHBIEC MPOLIECCHI U 3aJaHHON TPOU3BOIUTEIBHOCTH.

ITpakTH4yeckas 4acTh.

3agaHue Ui CTYJEHTOB: HW3y4YHTh YCTPOWCTBO M TNPHHLIMI ACUCTBHS OOOpyAOBaHHE IS
OpokeHnss ®  noOpaxuWBaHUsl, 3HaTb METOOUKY Ioabopa o0OpynoBaHHS Ha  3aJaHHBIC
MPOU3BOAUTEIHHOCTH.

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

3anumuTe Ha3BaHUE paOOTHI U €€ IETTh.

IIpakTHdyeckoe 3ausaTe. CocTaBjJeHre MAIIMHHO-ANNAPATYPHOM CXEMBI 115
IJIABHOI0 OPOKEeHUS U N00PAKNBAHHUS.

CTyaeHT 10JLKeH:
yMeThb:

-COCTaBIISITh MAIIMHHO-aNIIApaTYPHOI CXeMBbI [T TJIABHOTO OPOKEHHS U 100paskuBaHUs,
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3HATh:

- 000py10BaHME U €T0 MPUHIUI JEHCTBUS B COCTaBEMAIIMHHO-ANIAPAaTypHON CXEMBI TS
IJIABHOTO OpOKEHUs U 100paKUBaHUSL. .

Xon padoTsI:

1.0O3HaKOMbBTECH C TEOPETUUECKUMHU MOJIOKEHUSIMHU.
2.BplInosiHUTE 337aHKE MIPENoaaBaTels.
3.CocTaBbTe OTYET B COOTBETCTBUU C 33JAHUEM.
Heab:

- 3aKpClUTh HpOfII[CHHLIfI MaTepual;
- YCIICIIHOC UCII0JIb30BAHUEC HpI/IO6pCT6HHLIX yMCHI/Iﬁ B pCaJ'II)HOI‘/'I KHU3HU

HpaKTH‘leCKaﬂ 4acCThb.

3amaHue I CTYACHTOB:

CocTaBuTh MAlIMHHO-AMIIAPATYPHYIO CXEMY JUIsl TTIABHOTO OPOXKEHUS U JOOpaKUBAHUSI.
[Ipuaymars Kaxa0My CTyIEHTY 3 Bompoca 1o gaHHoi teme. OPopMUTh OTHYET.

IIpakTHdeckoe 3ausaTHe CocTaBJIeHHEe MAIIINHHO-ANIIIAPATYPHOM CXE€MBI
¢uILTPOBAHNS NNBA.

CTyaeHT 10JIKeH:
yMeTb:

-COCTaBIISITh MAIIMHHO-aNIIIAPATYPHYIO cXeMy (pUIbTPOBAaHUS MHBA,
3HATBb:

- o0opynoBaHHMEe ¥ €ro MPUHIMUI JEHCTBUS B COCTaBe MAIIMHHO-AMMapaTypHOU
CXEMBIQUIHTPOBAHUS TTHBA.
Xon padothI:

1.0O3HaKOMBTECH C TEOPETUUECKUMH NOJIOKEHUSMHU.
2.BhINIOTHUTE 3aaHue TIPENOJaBaTeNsl.
3.CocTaBbTE OTUET B COOTBETCTBUU C 3aJaHUEM.

ean:
- 3aKpEenuTh NPOHACHHBIA MaTEpHAT;
- YCIICIIHOE UCIIOJIb30BaHKE MPHOOPETEHHBIX YMEHHN B peallbHOM JKU3HH.
TeopeTuueckas 4acTb.

OcaxapeHHbII 3aTop, MPEJICTABJISIONUI COOOM CYCIICH3UIO, MOKHO Pa3ieiuTh Ha jBe (asbl:
KUKyl (MIMBHOE CyClo) W TBepayio (muBHas ApoOuHa). [ImBHOE cycimo — 3TO BOJHBIA pacTBOp
9KCTPAKTUBHBIX BEIECTB, MOJy4daeMbIX MpH 3aTtupanuu. IluBHas apoOWHAa — HepacTBOpEHHas SIpH
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3aTHPAaHUN YacTh 3EPHO-TIPOMYKTOB, KOTOpPAs OCTACTCS IOCIE (DIIBTPOBAHUS CyClia W IPOMBIBAHUS
ropsiueit BOIOM.

el

OunIbTpoBaHWE — TMPOIECC PA3ACICHUS HEOAHOPOIHBIX
CHUCTEM C TOMOIIBIO MOPUCTON MEPErOpoJIKH, 3aJEPKUBAIOIICH TBEP/bIE YACTHIBI U MPOMYCKAOIIEeH
JKUAKOCTh. DWIBTpOBaHUE MPOBOAAT JIJII BO3MOXKHO IIOJIHOTO W OBICTPOTO OTJCICHHS CyCJia OT
HEPaCTBOPEHHBIX YacThIl 3aTopa. s oTaeneHus cycia OoT APOOWHBI MPUMEHSIOT (PHUIbTparMOHHBIE
anmapatel WM QuibTp-mipecchl. Cerdaras meperopojka (GUIbTPAIMOHHOTO armapara (4aHa) CIY>KUT
OTIOPOM IJIsT APOOWHBI, KOTOpash SBIAETCS (QGUIBTPYIOMHM ciioeM. DUmbTpyromeld 0CHOBOW B (PHIIBTp-
mpecce ciyxar MeMmOpanel. HambGonee pacmpoctpaHeH crmoco0  (UIBTpOBaHUS — 3aTopa B
¢bunpTpanmmonHoManmapare (puc. 1), KOTOPBIHM MPeACTaBISIET COO0H CTANBHON KOPITYC.

OubTpalMOHHBIN anmapar.

Hunmmaapuyeckuid cocyll € IUIOCKAM JAHOM M C(EpUYecKOM KpBILIKOH, CHAOKECHHOH
BBITSDKHOM TPyOO# jis yiaaneHus mapa B armocdepy. OcHoBaHHEM i QUIBTPYIOMIETO CIIOS TPOOHHBI
CIIy’KHT BTOpOE pa300pHOE CHT-4aTOE JTHO M3 JUCTOBOM OpOH3BI, pacroyiockeHHoe Ha 10—12 MM BbIlIe
ocHOBHOTO JTHa. OTBEPCTHS B CHTaX BBITIOJHEHHBI B Buze meneid amuHon 20—30 MM, mUpPHUHON CBEpXY
0,4—0,7 MM 1 pacuIpeHHeM K HUKHEN cTopoHe cuTa 10 3-4 MM. [loBBIIIEHNE MIIO0IIAU CEUEHUS Menen
B HIDKHEHW YacTH YMEHBIIAET COIPOTUBIICHUE JBM)KEHHUIO KUIKOCTH M OOJIET9aeT OYMCTKY cUT. JKnuBoe
ceyeHne cuta (oOmias r1UIom@ab OTBepcTuid) cocraBiusier 4-8% or ero oOmed 1mionianu.B
(UITBTPAIIMOHHOM armapare UMEeTCsl pa3phIXJINTeNb 3, MpeIHa3HaueHHBIN ISl PHIXJIEHUS IPOOUHBI MTPH
ee MPOMBIBAaHUHU BOJOM, a TaKkKe Ul BBITPY3KH. Pa3phIXimuTesns npeacTaBisieT coO0H MEIalKy ¢ BEpTH-
KaJbHBIMH TIOBOPOTHBIMH HOXXaMH{, CHAa0)XEHHBIMH MPOMAIIHAKAMH, WIH C HOXXaMH CIIOKHOM
KOH(QUIYpalul C TPUBOJIOM OT OJIICKTPOJBUTATENsl 4epe3 peayKTop O H KOpoOKy ckopocTei 5.
PBIXJIUTENL MMEET BE CKOPOCTH BpameHus: 1/3—1/2 mun'' mns peixnenus u 10—15 mun-' ais BeIrpys-
KW APOOHMHBI; MOXKET OIYCKaThCs M TIOAHUMATHCS C IIOMOIIBIO Hacoca 4 M THIPaBIMYECKOro OAbEMHUKA
7. st paBHOMEPHOTO OPOIICHUS TPOOUHEI TOPSTICH BOIOW HAM Pa3pPRIXIUTEIIEM YCTAaHOBICHO CETHEPOBO
kousieco 2. Bo usbexanue pa3OpbI3TMBAHKA OHO BpaIIaeTes ¢ 4acToTol 5 mun* ' /s oTBO/IA U3 anmnapara
(UIBTPOBAHHOTO CyClIa OT OCHOBHOTO JIHA amrmapaTa MUMEIOTCS TpyOku 9, mpudeMm Kakias cHaO)keHa
(UIBTpaiMOHHBIM KpaHOM 8. DUIBTPAIIMOHHBIE KPaHBI PACIIONOKEHBI HAJl IOTKOM IS TIpueMa cyciia u
MpeIHa3HAYCHBI JIUISl PETYJITUPOBAHUS CKOPOCTH (DHIILTPOBAHUS M MPEIYTIPEKICHHS MOMATaHUs BO3yXa
yepe3 TPYOKHM B MOJ-CUTOBOE MPOCTPaHCTBO.DUIBTPALMOHHBIA amnmapaT CHA0XKEH peryJsiTopoM
naBieHus |, mpeqHa3HA4YeHHBIM Ui OTPENETeHHs B KaXIblii MOMEHT (DMIBTPAIIMOHHOTO IABIICHUS H
W3MEHEHHUS! CKOPOCTH (UIBTPOBAHUS OJHUM OOIUM KpaHoM.OObeM (HUIbTPALMOHHOTO ammapaTa Ha
kaxapie 100 Kr 3aTUpaeMoro coyofa NpUHUMAroT paBHbIM 0,6—0,7 M°, a 1uameTp anmapara OnpeeNsoT
B 3aBHCHUMOCTH OT HEOOXOAWMOW MOBEPXHOCTH (PUIBTPALMOHHBIX CHUT. IIpu BbIcOTE Cllosl IpoOUHBI 35
cM, cuutas, 9yTo Kaxasie 100 kr cyxoro comoma garoT 180 Iy CBIPOI TPOOMHBI, HEOOXOIUMAST TUTOIIATb
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cut Ha Kaxaeie 100 kr cyxoro comoaa pasua 0,5 m”. Yucao (UIBTPAMOHHBIX KPAHOB PACCUMTHIBAKOT,
KCXOJISl U3 YCIOBHUSI, YTO HA KaXKIbIA KpaH JOJKHA NPUXOIUTHCA riowans curt 1,25-1,5 M.

(DI/IJILTPOBaHI/IC 3aTopa B (bHHLTpa]_II/IOHHOMaHHapaTC

[poneccer mpu ¢punsTpoBanuu. [lepen GunbTpoBanneM B 3aTope, UMEIOIIEM TeMIIEpaTypy 76—
77°C, Bce (epMeHTbl NPAKTHUECKHM HHAKTUBUPOBAHBI, KPOME CC-aMWJIa3bl, KOTOpas JEHCTBYEeT B
nporecce (QUIBTPOBAHUS 3aTopa B (UIBTPAIIMOHHOM alllapaTre W J00caxapuBaeT OCTATKU KpaxMaia.
[Ipn ¢unbTpoBaHMM M MPOMBIBAHUM IPOOMHBI TeMIIEPaTYpyGHIBTPYIOLIETO CJI0SI COXPaHSIOT He Ooiee
78°C. IloBbllIeHHE TeMIlepaTyphbl MPUBEAET K MOTEpe aKTUBHOCTH a-aMUIIa3bl, B pe3yJbTaTe 4ero Kpax-
MaJl TPYAHOPA3PLIXJIAEMBbIX KOHYMKOB 3€pHA OCTAHETCS HEIMIPOJIM30BAHHBIM, UYTO CHHU3UT BBIXOJ]
9KCTpaKTa U 3aTPyIHHUT QUIbTpoBaHKHE. Bo3MOKHO Takke MosiBIeHHE KIeHCTepHoit MyTH B cycie.Kpome
TOro, TIOBBINIGHHAs TeMmueparypa B (UIBTPYOLIEM cjoe OyJIeT CrocoOCTBOBAaTh YBEIHMUCHHIO
PacTBOPUMOCTH HEKOTOPBIX MPOIYKTOB PACIICIUICHHS OSITKOB M CHIYKEHUIO OCIKOBOM CTOWKOCTH MHBA, a
TaKXKe Iepexoly B pacTBOp NONHU(EHONBHBIX BELIECTB, KpeMHHUEBOH M (OchOpPHOH KHCIIOT, OKCHIAA
kamusi. Tak kak HepacTBOPEHHBIE YaCTHIIBI 3aTOPa, B TOM YHCJIE U MIeTyXa, UMEIOT OOIBIIYIO TUIOTHOCTD,
YeM CycJio, TO OHM OCaKIAloTCsl Ha (GUIBTPALIMOHHOM cuTe, hopmupys (GuibTpyromuil cioii. Baauane
JIOBOJILHO OBICTPO OCENAIOT KpPYIMHbIC YaCTUIBI, BKJIIOYAIOMIME OOOJOYKY 3€pHa C OCTaTKaMH
SHJOCIIEpMa, KPYNKY W IJIOTHBIE YAacCTHLBl KOAryysiTa. 3aTeM Ha CJIO€ TSDKENBIX KPYMHBIX YacTHI]
HaKarBaeTcsl cioil Oonee Menkux yacTtul. CBepxy ocakaaeTcs TOHKasl CYCICH3Hs, COCTOSIIAs W3
CKOAryJIMpoBaBIIMX OenkoB, U Ap.Ha ocaxneHue yactu 3aTopa BIUSIOT COCTaB IpOOMHBI, TEMIIEpaTypa
W TUIOTHOCTH 3aropa. DopmupoBaHHe (QUIBTPYIOMIETO CIOS MPOXOAUT OBICTpEE TMPH TOBBIIICHHBIX
TeMIeparypax ¥ B MEHEe KOHLEHTPHpPOBaHHbIX 3aTopax.llocie orcTamBaHusi 3aropa BbICOTA CIIOS
npobunsl paBHa 30—40 cM, a ipu IPOOICHNUHN YBIAXKHEHHOT'O COJI0/A, KOTOPOE YCKOpsIeT QUIbTPOBaHHE,
HO MOXET IPUBECTH K YXY/IIICHUIO Ka4yecTBa OCBETIICHUS, CIION IPOOMHBI yBenuunBaroT 10 50—60 cm.B
¢unpTpyromeM cioe 1 apoOWHBI 00pa3yloTCsl M3BHIIMCTBIC KANMWUIIPHBIC KaHAIbl 2 C pa3inyHON
romaasio cedenns (puc. 1). Kpymasie gactuist 3 3atopa auamerpom Oosee 100 MKM HE MPOHUKAIOT
BHYTPB 3TUX KallWJUISIPOB M OCEJAIOT Ha MOBEPXHOCTH B BHJIE TecTa. YacTuusl 4 quamerpoM 10 30 MKM
3aJIep>KUBAIOTCS B yIJax M IEPEeropoikKax KammuiapoB. IIpu MaibIX CKOPOCTSX IBMXKEHHSI cyclia uepes
GUIBTPYIONMI €O Ha CTEHKaX KalWLILIPOB YyAEp)KUBaeTcss W Oojee Menkas B3Bech. CKOPOCTB
(GUIBTPOBAHKS — HTO KONMYECTBO DUIBTpATa, POXOSIIEro yepes 1 M* GpUIbTpyIomIei neperopoaxku B
€IMHUILY BPEMEHHU. 3aBHCUT OHa OT BHICOTHI CTOJ0A JKMAKOH (a3bl, KayecTBa COJIOJIa M €ro MOMoJIa,
TEMIIEpaTyphl 3aTOpPHOW Macchl M cocraBa cycia.Pazgenenue TBepnod M oxkuakod (a3 3aTopa
COCTOUT u3 JIBYX CTajni: MOJTy4YeHue MepBOro
Cycla NpOLEXKHMBAaHHUEM €ro dvepe3 cJIodW JApoOMHBI (mepBas CTagus) M IPOMBIBAHWE JIPOOMHBI
KalMJUIIPHOTO KaHalla Topsiueil BOJMOW JUIsl M3BJICYCHHUSI M3 HEe OCTaTka B (DMIIBTPYIOIIEM KOBCYCIa
(BTOpas craaus). cioe ApoOMHBIB Havae GUIBTPOBaHUS JaBIEHUE CTOI0A KHUIKOCTH PaBHO IPUMEPHO 1
M BOJ. CT., 3aTeM oHO noHmxkaeTcs 10 0,3—0,4 M BOJ. CT. U OCTaeTCsl Ha 3TOM YPOBHE IPH MPOMBIBAaHUH
npoOunsl. KauecTBo conona BiuseT Ha popmupoBaHue GuiabTpytomiero cios. [Tomon comona xopouiero
PacTBOPEHHUS IaCT PHIXJIbIN, JIETKO MPOHUIIAEMbIH (DUIBTPYIOIIUHN CIIOH, COCTOSIIUI U3 OOJIBIINX YaCTHI
HIeTyXH W Pa3MOJIOTOTO JHJIOCIEpMA C YacTULAMHM HEBBICOKOM mioTHOCTH. OO0004YKa ILI0XO
PacTBOPEHHOTO COJI0JIa MPH APOOICHUN M3MENbYaeTcsl Ha MEJIKHWE YacTHIbl C OCTaTKaMU 3HIOCIHepMa.
Takoi conox JaeT MOBBIMICHHYIO JOJI0 XPYIKH M TSDKENBIX YacTHUL[ B MOMoJie M oOpasyeT Ooiee
KOMITAaKTHBIH W MEHee NpPOHMIAEMbId  QuibTpyrommid  cinoit  apobunslllpm  apoGieHnn
CBEXKEBBICYILICHHOT'O COJIO/A, A TAKXKE COJI0/A C HU3KOH BIQXKHOCTHIO 00pa3yeTcsl IOMOJ € MOBBIILICHHBIM
cojJiep)KaHUeM MYKH, KOTOpasl 3aKyOPHBAET KaHabl B (QUIBTPYIOIIEM CIIO€ U 3aTPpyAHsIET (PUIIbTPOBaHNE
cycna.CKopocTh (UIBTPOBAHUS MOKHO HOBBICUTH YBEJITMUEHHEM pa3Mepa YacTUI IPOOICHOT0 36pPHOBOTO
CBIPBS, YMCIa KaWUIAPHBIX KaHAJIOB M YMEHbIIEHHEM UX JJIMHBI, TOBBIIEHHEM TeMreparypbl. OaHako
IpU  HCIIOJB30BAHUM COJIOJA KPYIHOIO JpOOJICHHUS, XOTS W YBEIWYMBACTCS IUIOIIAAb CEUYCHUs
KamuUIIpoB  (DUIIBTPYIOIIETO CJIOsI, HO BO3pacTaeT MPOAOJDKHTENIFHOCTh OCaxapuBaHHs 3aropa H
CHIJKACTCSl BBIXOJ 3KCTPAKTUBHBIX BemlecTB. llpum rpybom apoOiieHMH cojiofa yCKOpSIeTCSl CTe-KaHHe
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MEPBOro CycJia M MPOMBIBHOM BOJIBI C MMOBEPXHOCTH YAaCTHUYEK JIPOOWHBI, HO MPOIIECC U3BJIICUCHHUS CyClia
13 BHYTPEHHHUX CJI0eB ApoOuHbI 3ameistercs.[pu ¢unbTpoBanuu 3atopa Oonpiioe 3HaueHue umeetr pH
Cpenpl, Tak Kak HaOyxaeMOCTh BEIIECTB KOJJIOWIHOW AucTepcHOCTH 3aBUCHUT oT pH. HawmbGombmas
ckopocTh GuiabTpoBanus Habmoaaercs npu pH 5,5. Ha nepBoii cragun ¢puiibTpoBaHus 3aTopa OTACISIOT
65-70% Bcero cycna (mmepBoe Cycio), OCTaTbHOE CYCIIO OTIESAETCS MIPH MIPOMBIBAHUN IPOOH HBI TOPSTUCH
Bonoil.Ilpn mpombiBaHMK JPOOMHBI MOMHMO pa3/eieHUsl KUAKOW M TBepaod (a3, mpoTekaroT u
XUMHYECKHE TPOIIECChl: Koarysius OelkoB, M3BleYeHHe Monn(eHoNpHBIX BemecTB. Ha xapakrep u
rIyOMHY XMMHUYECKHX NPEBPAIICHUH BIMSIOT cocTaB U pH BOIbI, HCIOIB3yeMOW AJIsi MPOMBIBAHUS
IpoOuHbI, npyrue ¢paxTopbl. Hanmpumep, B mporecce NpoMbIBaHUS APOOHHBI JIOJISI CyClia B MIPOMBIBHON
BOJIC TOCTENIEHHO YMCHBIIAETCsS, a 3HadeHue pH moBbIIIaeTCA, B pe3yibTaTe Yero yBEINYMBACTCS
pactBopeHHe H3 OOOJOYKH COJOAa M HECOJIOKEHOTO 3epHa MONM(EHONBHBIX W TOPHKHX BEIIECTB,
KPEeMHHEBOH KHCIOTHI M Jp., KOTOpPBIC YyXYyIIIAIOT BKYC IHMBAa M IOBBILIAIOT €ro LBETHOCTh. Eciu B
MIPOMBIBHOM BOJE€ MHOTO KapOOHaTa HATpHs, TO IIeNyXa CTAHOBUTCS PBHIXJIOH, M BBIIIEIAYMBAIOTCS
BELIECTBA, MpPUIAIOIINE CYCIy KpacHbIi M KOpPUYHEBBIM OTTEeHOK. HelTpampHON W Kucioil Bomol
M3BIIEKAETCS] MEHbIE OEIKOBBIX BEIIECTB W KPEMHEBOW KHCIOTHI M CYCJIO WMEET HOPMAaJbHBIH IBET.
[TosTOMY OAKHMCICHNE IPOMBIBHBIX BOJI CIIOCOOCTBYET YIIyULICHHUIO BKYCa MHBA.

[IpoBenenue QuabTpoBanus. OunbTpoBaHue 3aTopa B (DMIBTPAIIMOHHOM allliapaTte BKIIHOYACT:
MOTOTOBKY (MIBTPAIMOHHOTO armapara, 3aJUBKy CHT BOJIOW, MepeKadynBaHWE 3aTopa M3 3aTOPHOTO
anmapata B (DHIbTPAIMOHHBIN, OTCTAaMBaHHE 3aropa Jis (QOPMHUPOBAHHS (DUIBTPYIOIIETO CIIOS,
(¢uIPTpOBaHME TMEPBOTO CyClia, MPOMBIBAHWE JPOOWHBI TOpsiell BOMOH, BBITPY3KY IpPOOWHBI U3
¢unpTpaniMoHHOTrO armmapara. [Ipu MoAroToBke (QUIBTPALMOHHOTO armapara K padoTe MPOMBIBAIOT
paspeIXIUTENh, CUTA, JHO W CTEHKH anmnaparta. OUHIeHHbIe CuTa YKIaAbIBAIOT Ha MECTO IIOTHO APYT K
Ipyry, 4roObl He 00pa30BBIBAJOCH Iieneit. Ecim curta yinokKeHbl HEaKKypaTHO, OHM MOTYT OBITh
CABUHYTHI C MECTa Pa3pBIXIUTENEM, YTO IPUBEET K YXYIIICHUIO (PMIBTPOBAHUA. 3aTEM 3aKPHIBAIOT JIFOK
JUTSI BBITPY3KH IPOOUHBI ¥ (PHIIBTPAIMOHHBIC KPAHBI, OTIOJIACKUBAIOT aIapaT ropsueii BOAOH, MPOBEPSIIOT
TUIOTHOCTh 3aKpBITHS JIIOKa uisg apoOwHbl. Hanmwmuame Bo3mayxa B TpyOaX, OTBOISINIMX CYCNO, WU B
MOJICKTOBOM IPOCTPAHCTBE MOXKET HAPYIIMThH JIBIXKEHHE CycCia NpU (HIbTPOBAHUH, Pa30pBaTh MOTOK,
MO3TOMY TIPOBOJAT OMEpAIHio, Ha3BIBAEMYIO «3aIHWBKOW cUT». s sTOrO (DMibpTparioHHBIE KPaHBI,
OTBOJIAINUE TPYOKH, TOJ-CUTOBOE IMPOCTPAHCTBE 3aIOJIHSIOT TOpsvYei BOJOW CHU3Y TaK, YTOOBI BOJA
moKphIBasia cuta Ha 1-1,5 cM. JIBepipl KPBIIKH (PUITBTPAIMOHHOTO arapara ¥ Muoep BEITSHKHON TPYyOb!
JIOJDKHBI OBITh 3aKPBITHL. J[lajiee B MOATOTOBJICHHBIN alapar MepeKauynBaroT 3aTOP CO CKOPOCTHIO MOTOKA
2-4 m/c. UToOBI 0CITAa0UTE yaap Ha CUTO M JOCTHYL 00JIee paBHOMEPHOTO PAacClIanBaHUS YACTHI] Pa3HOTO
pa3Mepa M IUIOTHOCTH B (DMIIBTPYIOIIEM CJIO€, ITOTOK 3aTopa MpH NepeKayKe HAIPaBIISIOT Ha CUTO 4Yepes3
pactpenenuTens Mpu BKIIOYEHHOM pPa3phIXJHTENe Uid 00oee PaBHOMEPHOTO pacTpeiesieHHs] MacChl B
anmapate. Pa3peixiuTens nemnaet 2-3 000poTa ¥ OCTaHABJIMBACTCS, 3aTOP OCTABISIOT B MOKOoe Ha 25—30
MUH 11 (popmupoBaHusa (UIBTpyOmEro cios. Ilpu 3TOM MPOMCXOAUT JOOCAXHMpOBaHHE Kpaxmaa,
KJICHCTePU30BAaHHOTO B TOCJeaHEH oTBapke. [l0BepXHOCTh MPaBHILHO OTCTOSIBIIEIOCS 3aTOpa JOJDKHA
Ka3aTbCsd TEMHOW C MPaMOPHBIM Pa3BOJIOM CEPOBATHIX TOJOC OT HIKenexamiero Tecrta.Korma npobuna
XOPOIIIO OCSJIET, OHa 00pa3yer cioit BeicoToit 30-40 cm. [yt OcBOOOXKICHHSI TOICUTOBOTO IPOCTPAHCTBA
1 TpyOOK OT YacTwuek APOoOHHBI (HUIBTPANMOHHEIE KPaHbI ITOOYEPEIHO (IT0 OJHOMY HUJIH T10 JBa) OBICTPO
OTKPBIBAIOT U 3aKPBIBAIOT, YTOOBI BBI3BATh BUXPEBOE JIBUKCHUE JKUIKOCTHU IO/ cuTaMu. Boay u MyTHOE
Cycllo TIepeKadyuBaIOT 00paTHO B (MIBTpanMoOHHBIN ammapar. Korga W3 KpaHOB HAdHET BBITEKATh
MPO3pavyHOE CYyCIO, €ro HamNpaBlsSIOT B CyclOBapouHbli ammapar. CKOpPOCTh M PaBHOMEPHOCTh
(UIBTPOBAaHUS PETYNUPYIOT (PUIBTPAIMOHHBIMA KpaHaMH. XOpOIIero KadecTBa (DHUIBTPOBAHUS
JOCTHTAIOT MPHM MaJbIX CKOPOCTAX ABMKEHMS Cycia 4epes3 Apobuny (4,5—6 am’/mun Ha 1 M’ miomanu
cuta). Takyto CKOPOCTh TMOJIYYalOT MPU TOCTEIIEHHOM OTKPBIBAaHUW KpaHOB Ha 1/4 wmm 1/5 ux momeped-
HOro ceveHus. [Ipu OONBIIMX CKOPOCTSIX MOXKET CO3AaThCs Pa3peKeHUE MO/ CUTAMH U B Pe3yJbTare —
MIPOHUKHOBEHHE B APOOWHY TecTa W3 BEPXHETO CJOS WM BO3AyXa B IOJCHTOBOE MPOCTPAHCTBO Yepe3
KpaHbl. DTO MOXET MPUBECTH K 3aMeUICHUI0 (DMIIBTPOBAHUS WM Jlaxe ero mnpekpaieHuto. [Ipu padore
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(GUIBTPALIMOHHOIO allapara ¢ PEryjsTopoM JaBieHus (puc. 2) IMociie CIycka MYyTHOIO Cyclia 4epes
(GUIBTPAIMOHHbIE KPaHbl 6 U BO3BpAIIEHUs' €ro B (PUIBTPALMOHHBIA armapar IMpo3payHoe CyClo Yepe3
KpaH 7 u cOopHyro TpyOy 5 HampaBisSIOT B pe3epByap peryisaropa maBieHwmid 3. 13 pesepByapa cycio
yepe3 oOumid (GUIBTPAMOHHBIN KpaH 4 cTeKaeT B CyCJIOBAPOYHBIN amnmapar. M3MeHeHHeM MpOXOAHOTO
ceueHus o0mero GUIbTPAIMOHHOTO KPaHa MOXHO PEryJIMpOBaTh KOJMUYECTBO BBHITEKAIOIIETO Cycla, T. €.
U3MEHSTh CKOpOCTh (punbTpoBanus. V3MeHeHne (WIBTPAMOHHOTO AABJICHUS MOKHO HAOJIIOJaTh IO
Pa3HOCTH YPOBHEH JXUIKOCTH B CTEKJISIHHBIX MaHOMETpHUECKUX TpyOkax 1 u 2. B Havane GpuiabTpoBaHus
pY HOPMAJIBHBIX YCJIOBHUSX cilelyeT mojaepkuBaTh Aasienue 1 klla< B npanpHeiimem naBieHue
MOBBIIIACTCS M KOTJIA IOCTUTAeT IpuMepHo 2,5 kl1a, ciioii JpoOHHBI HEOOXO0AUMO Pa3pPBIXIUTh U CHU3UTh
JIaBJIeHHE 10 MNepBoHadaiabHOro. CTekaHue MEepBOro Cycia KOHLEHTpauuei cyxux BemecTB 14—20%
nponoikaercs 90-120 mun. [Iporiecc MOKHO yCKOPUTH JIeKaHTallMeHd M3 (Wb TPAIIMOHHOTO armapara
Ha/I0CaJ0YHOM OCBETJIMBIICHCS YacTH 3aTopa.

7 % 5 Mocne ¢unpTpoBanus B npodbune octaercs 30-35% cycna,
KOTOPOE U3BJICKACTCS TPOMBIBAHUEM BOJIOM.

Puc. 22

ITpn mosiBiIeHNHM OCBOOOKAEHHOTO OT CTEKAIOIIEro CyCjia BEPXHEro CJIOsl APOOMHBI HAUMHAIOT
poMbIBaHKE ee Bojoi Temneparypoit 78-80°C. IIpoMbIBHYIO BOJy MOJAIOT B amIapar 4epe3 CErHEPOBO
KOJIECO B TAKOM KOJIMYECTBE, YTOOBI YPOBEHb €€ ObUI HECKOJILKO BBIIIE YPOBHsI APOOHHEL. [IpoMbiBaHue
MIPOBOAAT TPU IOCTOSHHOM MENJIEHHOM BpAIIEHWN Pa3phIXJINTENA, HOXH KOTOPOIO C HMOMOIIBIO
THJIPABINYECKOTO MTOBEMHHIKA MTOCTENIEHHO OIMYCKalOTCs BHU3 M OCTAHABJIMBAIOTCA, HE A0X0/s1 10 cM 10
CUTa M HE Hapyllas HIKHEro QuibTpyrouero cios. Paspeximtens nenaer 1 obopot 3a 4—5 mun.Ilpu
HEpaBHOMEPHOW TOJIIMHE (QHUILTPYIOUIETO CJIOSI U HEPABHOMEPHOM pACIIPE/ICIICHUH B HEM JIPOOUHBI M3
pasHbIX (UIBTPALMOHHBIX KPAaHOB OyAET BBITEKATh NMPOMBIBHAS BOAA C PAa3HOM KOHLEHTpAIMEH JKCT-
pakta. B oTOoM cmydae KpaHBl, W3 KOTOPBIX BBITEKAaeT MEHEE OJKCTPAKTHBHOE CYCJIO, 3aKPHIBAIOT
MOJIHOCTBI0. KONMMYecTBO MPOMBIBHOW BOJBI 3aBHCHT OT MAcCOBOW JIOJIM CYXHMX BEIIECTB Cyciaa U OT
COJIepKaHUsI DKCTPAKTa, OCTAIOMEerocss B NPOMBIBHOW Boje. OOBYHO TNPOMBIBAHUE JIPOOWHBI
3aKaHYMBAIOT, KOTJa COAEp’KAHME HKCTPAKTHBHBIX BELIECTB B IPOMBIBHOW BoJe cHMxkKaercd 10 0,5—
1 %. JlanpHelimee MpOMBIBAaHWE MPWBEET K BBIIMIEITAYUBAHUIO BEIIECTB, yXYALIAIONIMX BKYC ITHBA,
mepepacxoly TOIUIMBAa Ha BBIIApUBaHME M3 cychla K30bITKA BOJBI, YTO OKOHOMHYECKH
Herenecoobpasno.llpn mpoMbeiBaHMK JAPOOMHBI JIEKAHTUPOBATH HAJOCAAOYHYIO JKUJIKOCTH HEIb3s.
[TpombiBanue npoOUHBI nponokaeres 1,5—2,5 4, a oOmuil npouecc nonydeHus cycna - 3,5-4 4. J{ns
MOJTyYeHHUs] HEKOTOPBIX COPTOB IMBA HCIIOJB3YIOT HAa4YaJlbHOE CYCJIO C IOBBIIICHHON KOHIIGHTpamuen
9KCTPAKTHBHBIX BEILECTB, IOATOMY OTOOD IIPOMBIBHBIX BOJI B CYCJIOBapOYHbIH anmapar MpeKpaiaoT Mpy
Oosee BBICOKOW MX KOHIeHTpanuu. Hampumep, st nuBa JleHuHTrpaackoro opuruHansHoro — 4—>5%,
JBoitHoro 30motoro — 3—3,5%. Ho 3arem npoMbiBaHue APOOMHBI IPOAOIIKAIOT, HAIIPABIISS TOCIEIHUE
MIPOMBIBHBIE BOJIBI B COOPHUK, T/I€ XpaHAT UX NMpH Temreparype He Hmke 70°C Bo n3bexxanne 3aKucaHus
Y MCHOJB3YIOT JUISI IPUTOTOBJICHUS cieaytouiero 3atopa.Eciau cycno mioxo ¢uibrpyercs, TO IpOBOISAT
MobeM JIpoOWHBL. 7 Wero BKIIIOYAIOT PAa3phIXJIIMTENb W TIOAAIOT TOPSYyI0 BOAY IOJ CHTa, a IpHU
HEJ0CTaTOYHOM KOJHMYECTBE CyClla HAJMBAIOT B AMNINApaT 4Yepe3 CErHEPOBO KOJECO €Ie M TopsSuylo
Boay.lIpombIBaHMe MPOOWHBI MOKHO MPOBOJUTH TAaKXKe TPEeMsI HAIMBAMH APOOWHBI C TEPUOTUICCKUM
BKJIIOUEHHEM DPBIXJIMTENSI Ha Pa3HOM BeIcoTe cios ApoouHsbl.llocie npombiBanus B 1pobune ocraercs 0,5-
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0,7% pacTBOpUMOTO dKCTpakTa u 0kojo 1,5% HEBBIMBIBAEMOTO K Macce coyiofa. Beixom ceipoii 1poOUHEI
3aBHCHUT OT €€ BIIXKHOCTH M IKCTPAKTHBHOC-TU coyiofa. Harmpumep, mpu BiakHOCTH IpoOHHBI 88%
BBIX0J ee coctaBisieT 200 xr Ha 100 Xr mepepaboTaHHOTO 3epHOBOTO ChIphs.llocie cmycka mociueaHei
MIPOMBIBHOHM BOJIbI JPOOWHY BBITPYKAIOT U3 (QMIBTPAIIMOHHOTO ariiapaTa ¢ MOMOIIBIO Pa3phIXIUTENs, Y
KOTOPOT'O HOKM TIOBEPHYTHI TUIOCKOW CTOPOHOI 1O HANPaBIEHUIO UX JBM)KEHHUS. 3aTeM MOIOT ammapar,
cuTa, (PUIBTPAIMOHHBIC KpPaHBl W 3aKPBIBAOT JIIOK Ui JIpoOWHBI. CHUTa, CTOSKH, CTCHKH W JIHUIIC
anmapara JPOMBIBAIOTIICTKaMH, a TPyObl M KpaHbl (QMILTPAIMIOHHON Oaraper CHIIbHBIM HAIlOPOM BOJIBI.
He pexe omnoro pasa B Mecsl (QuibTpallmoHHbIE cuTa oOpabatbiBatoT 10%-HBIM pacTBOpOM
kayctrueckoit conpl (NaOH) u moaBepraroT MEXaHHYECKOW OUNCTKE.

@OuabTpoBaHue 3aTOpPa B 3aTOPHOM (PUIBTP-Tpecce.

OUIBTP-TIPECCCOCTOUT U3 CTAHWHBI, IPSIMOYTOJIBHBIX PaM M IJIUT, YCTAaHABIMBAEMBIX Ha OalKH
CTaHWHBI BepTUKaNbHO. Ha kaxmyro muty HajeBaroT canderky V u3 GuibTpoBaibHOH TKaHu. [LnuTel 1
paMbl COKUMAIOT THAPABINYECKAM 3aKHMOM.

Puc. 3. Pama u tunTa 3aTOpHOTO (HIILTp-IIpecca

[Ipu PpunpTpOBaHUM Cycina OcaxapeHHYIO 3aTOPHYI0 Maccy MmojaroT no kanany [. Orcroma uepes
npope3un Il ona mocrymaer Bo BHyTpeHHue nosioctd pam IIl. Cycno mpoxoauT CKBO3b MOJIOTHSIHBIE
candeTrku u no puduieHol moBepxHocTH T IV crekaeT k kpanam 1, 2, 3 u T. 1. JIpobuna ocraercs B
MOJIOCTH paMbl MEXIy candeTkamu IBYX COCeIHHMX IUMT. TomimuHa ciost Apodounsl 6—7 cMm. OcTaTku
cycrna u3 ApoOWHBI CHavaja BRITECHSIOTCS CKAThIM BO3/TyXOM MJIM TTAPOM, a 3aTE€M BBIMBIBAIOTCS TOpPSUEH
Bonoii.Ilpu mpoayBanuy 1 MpoMBIBAaHUK APOOMHBI CKATHIH BO3AYX (Iap) U MPOMBIBHAS BO/Ia HATHETACTCS
B (uipTp-mipecc 1o OokoBbIM KaHanmam VI (cm. puc. 4) B miutax 2, 4 u 1. A. Kpansl B miauTax mnpu
NPOJYyBaHUU M MPOMBIBAHMM 3aKpbIBaloT. CKaTblii BO3AyX (I1ap) M NPOMBIBHAS BOJA, HE UMEsl WHOTO
BBIX0JIa, pacrpeaensercs Mo pudIeHOi MOBEPXHOCTH YE€THBIX IUINUT, IPOXOJUT CKBO3b IOJIOTHO BHYTPb
MOJIOCTH W BBITECHSET CYCJIO M3 JPOOMHBI Yepe3 TKAaHb Ha COCEIHUX HEUCTHBIX IUIUTAaX B OTKPBITHIC
kpassbl I, 3, 5 u 1. 4. (cM. puc. 4).
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W36biTOuHOE NaBieHue Mpu (QHUIBTPOBAHMH cycia He JoikHO npeBbimark 0,06 Mlla, mpu
MPOyBaHUU IPOOHHBI CHKaThIM Bo3ayxoM (mapom) — 0,05 MIla, npu npombIBaHMN APOOHMHBI rOpsUeH
Boj0i Temmiepatypoit 75-80'C -0,05-0,15 MIIa.

Pama Ha BepxHEH CTOpOHE MMEET MPUIIUB ¢ KaHAIOM I, KoTopoit y3koi mpopessio 11 coobmmaercs
¢ BHyTpeHHe# nonocthio [I'b bokoBbie kanans! VI He MMEIOT cOOOIIEHHS C BHYTPEHHEH MOJIOCTHIO PaMbl.

[InmuTer QuUIBTp-TIpecca MMEIOT TaKHWe K€ OYePTAHUS, KaK U
pambl, Y HEX TOJIbKO HeT kaHana l. [IoBepXHOCTh IJIUT UMEET KEIOOKH JIIsl CTOKA CyCJia U MPOMBIBHON
Bojbl. Kakmast mra cHabkeHa KpaHOM ISl BBIBOJIA CYCJIa M IPOMBIBHOM BOJIBI. UETHBIC TUTUTHI HMEIOT
COCIMHUTEILHBIC MTPOpPe3u B OOKOBBIX KaHamax VI, a HedeTHble Ux HE UMEIOT. Llukn paboTel GUIBTp-
npecca paBeH mpuMepHo 240 MuH. OUITBTP-MPECCH UMEIOT MPEUMYIIIECTBA MTepea GUIbTPAIIMOHHBIM arfl-
MapaToM: B COYCTAHUH C XOPOIIeH APOOMIIKON MOTydaroT 0oJiee BRICOKHIA BBIXOJ dKcTpakTa (1o 1 %); oc-
HOBHOE CYCJI0 (DUIBTPYETCS MPUMEPHO Ha 1 9; MEHBIIIE pacXoayeTcs BOABI HAa IPOMBIBAHUE APOOUHEI.

MewmOpaHHOKaMepHbIE MOAYJIH 5 COCTOAT M3 OAHOW pudIeHod minuThl 2 TommmHON 10 MM,
MOKPBITOH ¢ 00EUX CTOPOH 3JIACTHMYHOW IUIACTMACCOBOM MeMOpaHOW 3, KoTopas 3axara B pamax |
tommuHON 1o 40 MM. [lnmra 2 wepes3 mrynep 4 coenuHsSETCs THOKAM IUTAHTOM C TPyOOTpPOBOIOM
c)KaToro Bo3ayxa. B 3amanHOe Bpems uepe3 Hero B MPOCTPAHCTBO MEXKIY TUTUTOH 2 M IIACTMACCOBBIMHU
MeMOpaHaM# 3 TIOCTyTaeT CxKaThlii BO3ayX. [lockoapKy MeMOpaHBbl 3JaCTUYHBIE, TO OHU PACTITUBAIOTCS
U CKUMAIOT CJION JPOOMHBI, HAXOJSIIUNCA 1O 00e CTOpOHBI MeMOpaHbl. [lo Ipyryw cTopoHy cioi
JIPOOWHBI OTpaHUYCH (PWIBTPYIOMICH INIATOW 6, COCTOSIIEH W3 PEIIeTYaTOW IMPOIMICHOBOW OCHOBBI 7
(tommuHa 40 MM), NOKpPBITOW € 00euxX CTOPOH (UIBTPOBAILHON candeTkol §, uepe3 KOTOpYIo
(GUIBTPYIOTCS TIEPBOE CYCJIO M MpOoMbIBHAs Boja. [locne 3akpbitus ¢uibTpa (MO U IDIUTH (pUIBTpa
CKUMAIOTCS OT MEXaHMYECKOro MNpHBOAa, W (WIBTP NPUBOAMTCS B pabouee COCTOSHHUE) MEXKIY
MeMOpaHHO-KaMepHbIM MOAyJeM 5 W (GuIbTpyromeid miuTod 6 oOpasyeTcss repMeTrhdeckas Kamepa
mmpunoii 40 MM, KyJa mocTymaer 3aTop. B HmkHel uyactu ¢uibTpa uyepe3 BCe MOIYIH W IUIUTHI
MIPOXOMAT JBA KaHaja: I MoJa4vu 3aTopa (IPOMBIBAIOIICH BOMBI) U OTBOJIA Cyciia (MPOMBIBHOW BOIBI),
NpY 3aloJIHEHUK Kamep (uiIbTpa 3aTOpOM depe3 BepXHHH KaHall BBITECHSETCS BO3AyX. B coOpanHOM
Buje (puc. 5) GUIBTP COCTOUT U3 HETIOJABIKHOW | M TIOJIBUKHOHN 5 TOPIOBBIX TUTHT, MEKIY KOTOPHIMHU Ha
Oankax 6 pacrojOKEHO B MOABHKHOM COCTOSHHHM A0 60 (uiabTpoBaibHBIX INIUT 4 M MeMOpaHHO-
KaMepHbIe MOAYIH 3. B HEMOABM>KHOM TOPLIOBOM IJIMTE UMEIOTCS KaHabl JUIsl IOJIBOJA 3aTOpa U OTBOJIA
cycna (mpombIBHBIC BOJbI). CKaThIid BO3MYX MOCTYMAeT B MOJYJH 3 MO THOKMM HUIaHram 2, 6iarojaps
KOTOPBIM 00ECTIEYUBAETCS WX TO/IBIYKHOCTH TIPU BHITPY3Ke IpOOHUHEI B OyHKeEp 7.

QunbmposaHue. 3aTOp TONAIOT B KaMepbl Mo u30bIToYHbIM naBienueM 0,015—0,02 Mlla.
[lepBoe cyciio MPOXOaUT Yepe3 PUIbTPYIONMe candeTku U3 MPONUICHOBON TKaHU BHYTPb pelIeTYaThIX
TUTAT ¥ BBIBOJUTCA B COOpHHK. B Teuenne mepBbix 10 MUH NaBlIeHHE HECKOJBKO MOBBIMIAETCS, a 3aTEM
crabunusupyercs. [locie mpomycka yepe3 (HIBTP BCEro 3aTopa KaMepbl 3allOJIHAIOTCS JPOOHHOM.
Otxnenenrie TepBoro cycia mnponpoikaercs okoio 20 muH. Ilociie oTaeneHus mepBoro cycia IpoOHHY
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OT)KUMAIOT JJIACTHYHBIMA MeMOpaHaMH MeMOpaHHO-KaMepHBIX IUT (puc. 6). Jus 3TOro BHYTpH
monynedt mon pgasieHuem 0,05—0,6 MIla momaercss ckaThlii BO3AyX, MEMOpaHBI PacTITHBAOTCA,
CKUMAIOT CJIOM JpOOWHBI M TaKUM 00pa3oM BBIIABIHMBAIOT OCTATKH NepBoro cycia. Ilpomecc mimTcs
O0K0JI0 5 MuH. [lpomviganue Opobunwl. Ilocne oTxaTas HepBOro cycia IOJAdy CXKAaToro BO3AyXa
OTKJTIOYAIOT ¥ MEMOpaHbl BO3BPAIIAIOTCS B HCXOJHOE ToJoxeHue. 1lo Tem e KaHamaM, 4TO WU 3aTop, B
KaHaJIbl CHH3Y MOJAI0T IPOMBIBHYIO Boay TemiiepaTypoii 78°C (cM. puc. 52). [Ina yaaneHust Kkuciopoaa
BO3/yXa €€ MPEeABapUTEIBHO JIeadpUPYIOT.

Puc. 5. 3aTtopHbBIQUIABTP B COOpaHHOM BHIC

Buiepyska Opobunwl. JInsg BHITPY3KH APOOWHBI OTKPHIBAIOT (UIBTP (OTKIIOYAIOT MEXaHU3M
CKaTUsS W Pa3fBUTAIOT MOJYJIM U TUIMTBI) M BBHITPYXKAlOT JAPOOMHY B OyHKEp 7, U3 KOTOPOTO €e
MMHEBMATHYECKUM TPAHCIIOPTOM BBEIBOJAT B CHJIOC I XpaHeHws. [Iporiecc BeITpy3ku miuTcst okoio 10
MuH. OTKpBIBaHUE U 3aKpbIBaHUE (PHIBTPA OCYIIECTBISAETCS aBTOMAaTHYeCKH. Bech 1uki GpunbTpoBanus
1 MPOMBIBaHUS JpoOuHbI poaonkaetcs 100-110 MuH, 4TO Ja€T BO3MOXKHOCTh (PHIBTPOBAThH IPUMEPHO
12 3atopos.

B xoHIe Henenu, KOrAa 3aKaHYMBAIOTCSL BAPKH, QUIBTPOBAIbHBIC Cal(ETKH MPOMBIBAIOT BOJIOM,
He BBIHUMas WX W3 GuibTpa. s pacTBOpeHHs] OCTABIINXCS YaCTHUEK APOOWHBI B TEUCHHE HECKOJIBKUX
4acoB yepe3 PUIbTP MPOKAYMBAIOT cIa0O0IIeTIOYHOM pacTBOp.

HpaRanecKaﬂ 4acCThb.
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3amanue sl CTYACHTOB: U3Yy4YUTh YCTpoicTBa puiabTparuu mua. OGOpMUTE KaXKIOMY CTYIACHTY
5 BOIIpoca IO IaHHOU TeMe.

3anuimuTe Ha3BaHUe pa6OTLI " €€ 1ICJIb.

IIpakTHdyeckoe 3ausaTHe CocTaBjeHre MAIIMHHO-ANNAPATYPHOM CXEMBI 115
HeNnpepbLIBHOIO OPOKEeHHUS.

CTyaeHT J0JLKeH:
yMeThb:

-COCTaBIISITh MAIIMHHO-ANIAPaTYPHYIO cXeMy (HIbTPOBAHHUS MTHBA,
3HATD:

- o0opymoBaHWe W €ro NPHHIMI JACHCTBHS B COCTaBE MaIlIMHHO-AIapaTypHOR
CXEeMBI(QUIHTPOBAHUS ITHBA.
Xona padoThI:

1.O3HaKOMbBTECH C TEOPETUUECKUMU MOJIOKEHUSMH.
2.BBINIOTHUTE 3aaHuE TIPENIOJABATENS.
3.CocTaBbTe OTUET B COOTBETCTBUU C 33JJaHUEM.

Hean:
- 3aKpemnuTh MPONACHHBIN MaTepua;
- YCHEITHOE NCTIOIh30BaHHE TPHOOPETEHHBIX YMEHUH B pEATbHOM KU3HHU.
Teopernyeckas 4acTb.

BponuibHbie OalTHE M3TOTOBJICHBI U3 HEPXKABEIONICH CTANM; B OMBITAX MCIOJIH30BAIHM OAlllHU
nramerpoM 150 MM, BBICOTOH 4 M, a B 00pasIie sl IMPON3BOJICTBEHHBIX Iejel - quameTpoM 900 MM m
BBICOTOW BEPTHKAJILHOW YacTh 7,6 M. B OairHe, KOTOpas MMEeT OXJIaXIAIolyl0 pyOallky, paBHOMEPHO
pasMelIeHbl Ha OMpPEJIEIEHHOM PAacCTOSIHUU TeppOpHPOBAaHHBIE TOPH3OHTAIBHBIC IIACTUHBI, KOTOPHIE
OTPaHUYMBAIOT TEYCHHE, YTOOBI MPEIOTBPATUTh BO3MOXKHOE CMEIIMBAHWE CYClia C IHBOM, YeMy
CIOCOOCTBYET TaK)Ke W3MEHEHHE IUIOTHOCTH cyclia Npu cOpakuBaHWM. Haj rutacTMHaAMu HaxoJsTCs
TEPMOMETPHI H YCTPOUCTBA AJisi 0TOOpa nmpod. bpokeHne BeAyT ¢ BICOKOW KOHIICHTpAIMen APOxKKeH (0T
25 mo 30% BIaXXHBIX), KOTOPYIO MOIIEPKUBAIOT TEM, YTO B CIHEIHAIbHOM OTCTOMHHKE, HaXOIIIEMCS
BHYTPH 4YaHa, POXKIKHU 33JCPKUBAIOT U BO3BPAIAIOT B HIKHIOKO YacTh OAITHMU.

OOmas KOMITOHOBKa 00OpYJOBaHMsI TPW HEMpPEPHIBHOM OpOXXCHWU B OallHe HM300pakeHa Ha
puc..1.
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Puc. 1. Cxema HenpepbIBHOTO NMporecca B OpoAnIbHON 0amHe: 1 - cO0PHHK cycJia; 2 - OXJIaAuTe]b
nuBa; 3, 7 - npudopsl A8 U3MepeHusi IVIOTHOCTH; 4 - COOPHUKHM NMUBA; 5 - TepMopydamka; 6 -
OpommabHBIN annapar; 8 - pacxogoMep; 9 - macrepusarop s cyciaa; 10 - Hacocsl 11 cycia

Cycno, mepexauaHHOe U3 COOpHMKA, MOCTyNaeT uepe3 IUIACTHHYATHIN IacTepu3aTop B HHU3
OarHy, Y TPOXOXKACHUN BHYTPH OAlllHH BBEpX OHO cOpakuBaetcs rnpu temneparype okono 20°C 3a 8
4, MOJIOJIOE ITUBO CTEKAET CBEPXY M 4Yepe3 XOJOAWIBHHK IOCTYyHaeT B cOOpHHUK. [Ipon3BOAMTENEHOCTH
OoJpIION OamIHM TPH MCIOJIB30BAHUHM HHU30BBIX JAPOXOKeH okono 16 ri/4. [lyis mpows3BoacTBa mHHBa C
HOPpMAJIbHBIMU CBOﬁCTBaMH, T'JIaBHBIM 06pa30M BKYCOM M 3alaxoM, Haao OTO6paTb XJIOIIbEBUIHBIC
JOPOXCOKH TaK, 4YTOOBI COXPAHWIACh BBICOKAs KOHIIEHTPALMS IPOXOKEH, YTO SBISETCS OCHOBHBIM
tpeboBanneM. Cyciio, ogaBaeMoe Ui COpaKMBaHUs, JOIDKHO OBITh 0€3 MHKPOOPTaHU3MOB, IMOPTSIINX
BKyc mmBa. [Ipu Takux ycinoBusX 00OpYyZOBaHHME MOXET HAXOJHUTHCS B JKCIUTyaTallid HEMPEPHIBHO 6
MmecsaneB. B mpousBoxactBe OpoamibHYr0 OallHIO O4YeHb JIETKO IpucrmocabimuBath. Hapsany c
UCIIOJIb30BaHUEM B Ka4eCTBE HENPEPHIBHOTO YaHA, B KOTOPBIM IOABOIAT CYCJIO, €€ MOKHO IPHUMEHSTh
TaK K€, KaK YCKOPHTENIb OpOoXKeHMs, KyJa MOJAI0T CYyClO, NMPEABAPUTEIBHO COPOKEHHOE APOXKKAMH
9TOrO Xe THma. HerpepbiBHOE OpOKEHUE SBISETCS TOJIBKO YaCThIO HEMIPEPHIBHOTO MPOM3BOJICTBA IHBA,
OJlHaKO HauboJiee 3HAYMTENBHBIM yYacTKOM, OKa3bIBAIOIIMM pElIaollee BIHMSHAE Ha KauecTBO IIHBA.
IToka emie He OBLIO JOKAa3aHO, YTO KaYEeCTBO HEIPEPHIBHO COPaKNBAEMOI'0 IIMBA TAKOE JKe, KaK KaueCTBO
MUBa, TOJY4EHHOTO IMpH KJacCHueckoM OpokeHnu. CpaBHUTENbHBIE WCIBITAHUS, MPOBOAUMBIE B
HEOOJIBIIOM MacITade ¢ NHUBOM W3 JA0OPAaTOPHBIX M II0JMy3aBOJACKHX YCTPOMCTB, HEIOCTATOYHO
nokaszaresibHbl. KpoMe TOoro, HeM3BeCTHO, KakK JOJITO MHBO HEMPEPHIBHOTO OPOXKECHUSI COXPAHSET CBOU
OCHOBHBIC CBOWCTBA IPH TPAHCIOPTHPOBKE, XPAaHEHWHM M po3iuBe. He pemeHsl pasHble YacTHbIC
npoOJeMbl, TakuMe, Kak CBs3b MpOIEcca PO3JIMBa C HEMPEPHIBHBIM IPOM3BOJCTBOM, BBHIPABHUBAHHE
3HAYUTENBHBIX CE30HHBIX OTKJIOHEHWH H TpeOOBaHMI K accopTUMeHTy. Her comHeHmi, dTO
napajieIbHOEe MPOU3BOJICTBO CBETIIONO M TEMHOTO THBA W NHBA C Pa3HOW KOHIIEHTpaIMeld HadalbHOTO
Cyclla TIpH HENpepbhIBHOM OpoKeHHH OyJeT CBSI3aHO C TPYJHOCTSAMH. JTa o0Imas KapTHHa Npooem,
BO3HHUKAIOIUX P HCIIPECPBIBHOM ITPOU3BOACTBEC I1MBA, OGBHCHHGT, Imo4yemMy Iipu €ro BHEAPCHUU CICOYET
HOCTYIIaTh OCTOPOXKHO, OCOOEHHO Ha CPEIHEEBPOINCHCKMX NHMBOBAPEHHBIX 3aBOAAX, NMUBO KOTOPBIX
HU3BECTHO CBOUM XOPOUIUM Ka4Y€CTBOM.

IpakTHYecKasi YacTh.
3amanue ISl CTYACHTOB.
OdopMHUTE KOKAOMY CTYJIECHTY 3 BOIpOCa 10 TaHHOM TeMe.

3anuimTe Ha3BaHUE pa6OTBI " €€ 1ICJIb.
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IIpakTHyeckoe 3ausiTue Pacuyer M noadoop 000pyIoBaHus JAJIs1 PO3JIHBA MUBA.

CTyaeHT 10JI2KeH:
YMeTh:

- COCTaBJISITh MalIMHHO-AMNMNapaTypHYIO CXEMY PO3JIMBa MKBA B Oy THUIKH,
3HATh:

- 000pyI0BaHKE W TMPUHITUT JICHCTBUS MAIIMHHO-AIMIIAPATYPHON CXEMBI PO3JIMBA MHUBA B
OYTBUIKH.
.Xoa padoTbI:

1.O3HaKOMBTECH C TEOPETHUCCKUMU TTOJIOKEHUSIMH.
2.BrinonHuTe 33aHKE MIpernogaBaTens.
3.CocTaBbTe OTYET B COOTBETCTBUU C 3aJaHHCM.
Heab:

- 3aKpCluTh HpOfII[eHHLIfI MaTepual;

- YCIEIIHOE UCII0JIb30BAHUE TPUOOPETEHHBIX YMEHUH B peajbHON KU3HU.
TeopeTnueckas 4acTb.
TexHomoruueckas cxema MMPpOU3BOJACTBA NTMBA
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Puc. 1. Texnonoruveckas cxema po3JiviBa MUBa .

[IuBO WrpuCTBI OCBEXAIOIIMWA HAMWUTOK, CJIETKa C XMEJIEBBIM 3allaxOM HACHIIIEH
JUOKCcHUIOM  yriepoaa.OuYMIEeHHBIH COJIOJ HW3MENbYaeTCs B BaJIbIOBOW  ApoOmnke 1.
(XapakTepHbIM KOHCTPYKTHBHBIM IPU3HAKOM MEJIBHHIIBI SIBIIETCSI TO OOCTOSITENHCTBO UYTO
paboune OpraHbl CONPHKACAIOTCS, B JpoOMIKEe pabodMe OpraHbl HE CoOIpUKacaroTcsi. B
BaJIbIIOBOM JPOOMJIKE €CIIM BaJbI[bl Pa3BEIEHBI, MMEIOT 3a30p, MAallWHA BBIMOJHIET POJb
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JPOOUJIKH, €CJIM Balblibl CBEJICHBI TO JPOOMIIKA BBIIOJIHAET poib MeIbHULEBL. Llens npobnenus
U3MENbYCHHUS - TMIOJydyeHHE OJHOPOJHOM KpyNbl NPH COXpaHEHUHM wienyxu.) JIpoOneHsrit
MaTepual IMOCTyNnaeT AJs B3BEIIMBaHMS Ha Bechl 2 M B OyHKep 3, 3aTeéM Ha MarHUTHBIN
cemaparop 4 pfanee OYMINEHHBIA JpOOJEHBIM CONOA TOAAeTCS B 3aTOPHBIA ammapar S
(uMIMHOpUYECKas eMKOCTb) B 3aTOPHOM ammapare MpOUCXOAUT CMEIIUBaHUE IPOOJICHON MacChl
¢ Bonoil npu temnepatype 60 C 3a tem 40% Macchl nmepekaynMBaeTCsl Ha MEPBYIO OTBAapKy B
3aTOpHBIA amnmapar 6 TaM IEepBOHAYAIBHO Macca HarpeBaeTrcsi a0 Temmeparypel 70 C sto
TEMIIEpaTypa OcCaxapUBaHMs 3a TEM Macca JOBOAMUTCA A0 KUIIEHUS, NPU KUIEHUM KpYIHbIE
YaCTHULIbl pa3BapUBAIOTCS, BbIIEISIETCS O€JIKOBask Macca, I0CiIe Yero pacTBOp NepeKauuBaeTcs B
3aTOPHBIN anmapaT 5 py CMELIMBAaHUU PACTBOPOB TeMIlepaTrypa craHoBUTCs paBHoU 70 C 3atop
OCTAaBJIAIOT Ul OCaXapUBaHUs IOCJIE YEro 4acTh PacTBOpa BO3BPAILAIOT Ha BTOPYIO OTBapKy B
anmapar 6 mpu 3ToM Temnepatypa paBHa 80 C manee 3aTop HampaBisieTcs Ha (UIBTPAILUIO B
anmapaTr 7 cBeTIas 4acTh pacTBOpa Ha3bIBaeMas CyCJIOM IIEPEKAaYMBAacTCs B CyCIOBAapOYHBIN
anmapar 8, KyJa J00aBlsSeTCsl XMeJb, CYCJIO TOBOAMTCS 10 KUIEHHS, TOCIE BapKU XMEJIbHOE
CyCIIO HAIIPaBIISIETCA B XMEJNECOTACIUTENb 9 TIe JIEECTKH XMEJ 3aJeP:KUBAIOTCS, & PACTBOP
nepekaynBaeTcss B COOpHUK Tropsyero cycina 10 cycino nanmee mojmaeTcss B IIEHTPOOEKHBIN
TapenbuaThiil cenapaTop 11 B KOTOPOM NMPOUCXOANUT OUUCTKA OT B3BEIICHHBIX 4aCTHIl OesKa, U3
cermaparopa 11 cycio nmoctymnaer Ha OXJIaX/IeHHE B TEIUIOOOMEHHUK 12 T/1e OHO OXJIaXKAAeTCs 10
temriepatypbl 6 C, OXJIaXACHHOE CYCJIO CIMBAeTCA B OpoauibHBIN 4aH 13 Kyaa qo00aBisSFOTCS
JPOXOKH M3 eMKOcTH 14, mepBoe OposkeHue npoTekaeTr npu temneparype okosio 10 C B TeueHue
6-8 CyTOK pJajee MOJOJ0€ MUBO OYUIIAIOT OT APOXKIKEW M HaMpaBislOT B TaHK 15 s
nobpaxuBanus B TedyeHuu 11-90 cyTok, nanee 1moj JaBIeHHEM AMOKCHA yriepoja U3 TaHka 15
MMBO TofaeTcss B cemapatop 16 m B ¢uiasTp 17 T/HE€ OCBOOOXIAETCS OT APOAOKEH,
MHUKPOOPTaHU3MOB M JPYTUX MEJNKHX YacTHl, OT(WIBTPOBAaHHOE THMBO TOJAeTCs B
TEII000OMEHHUK 18 mpu HE0OXOAMMOCTH HACHIIAETCS TUOKCHIOM yriepoja B KapOOHM3aTope
19 cnuBaercs B Tank 20 ¥ oJlaeTcs B OTACIICHUE PO3JIUBA.
HpaKTH‘[eCKaﬂ 4acCThb.

3amanne st cTyaeHTOB. OQOPMHUTH KaXKIOMY CTYACHTY 3 BOIIpOCa 10 TaHHOU TEME.

3anummuTe Ha3BaHUE pa6OTBI " €€ 1ICJIb.

IIpakTHdyeckoe 3ausaTe CocTaBjeHNe MANIMHHO-ANNAPATYPHOM CXeMbLI PO3JIMBA
NHBA B OVTLLIKH.

CTyaeHT 10JIKeH:
yMeThb:

- COCTABJIATHh MAIlIMHHO-AIIIIAPATYPHYIO CXCMY PO3JIMBa IIMBA B 6yTLIJ'IKI/I,
3HATh:

- 00opyAOBaHWE W MPUHIIUI ACHCTBUS MAIIMHHO-ANNapaTypHON CXEMBI pO3JIMBa MMHUBa B
OYTBUIKH.

Xoxa padoThI:

1.O3HaKOMBTECH C TEOPETUUECKUMU MOJIOKEHUSIMH.

2.BhINIOTHUTE 3aaHue TIPENoJaBaTeNsl.

3.CocTaBbTe OTYET B COOTBETCTBUH C 3aJJaHUEM.

ean:

- 3aKpemnuTh MPONACHHBIN MaTepua;
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- YCHEIIHOE UCTIOIb30BaHUE MTPUOOPETEHHBIX YMEHUHN B peabHON KU3HU.
TeopeTuueckas 4acTh.
TeXHOJIOrHIECKH MPOLECC PO3IMBA MMBA B 00OPOTHYO CTEKIOOYTHUIKY IEIUTCS Ha CIIEAYIONIHe
¢asbl:

1. Anmapart 11 BBIeMKU OyTBUIOK U3 SIIIUKA.
2. [Nogaua mycTeIX OYTHIIOK IO KOHBEHEpPY Ha OYTHIIIKOMOCUHYIO MAIIMHY

3. Moiika B BYX MOTPYKHBIX BaHHAX, IIIPUIIEBaHUE TOpsUei BOAOH, MHOTOKpaTHas o0paboTka
B WIEJOYHOW BaHHE, BO BPEMs KOTOPOM YJAIAIOTCA MEJbYailliie YacTHUYKH TpsA3H W JTUKETKA U
MHOT'OKPAaTHO€ IIITPULIEBAHUE IIPH ITOCTENIEHHO CHUKAIOLIEICS TEMIIEPATYPE

4. Ilomava OyTHIJIOK HA HHCIICKITHOHHYIO MalTUHY
5. TpaHCHOPTUPOBKA TAPhI B MAIIUHY PO3JTUBA

6. IlocnenoBarenpHast Bakyymu3auusi U HanonHeHue Oyteuiok CO2 s ycTpaHEHUs M3 HHUX
KHCIIOpoia

7. HanonmHeHMe OBITHIIOK ITACTEPU30BAaHHBIM MTMBOM (KaK BapHaHT - TTOCTIEAYIONIAs TacTepru3alus
MUBA IPOXOIUT yKE B 3alle4aTaHHOU OyTHLIKE)

8. Ykymnopka OyThUTKA KPOHEHIIPOOKOH

9. Hanecenue 3TUKETKH ¢ HHPOPMAIIMEH O JaTe PO3JIUBa H CPOKE YIIOTPEOICHUS
10. YnakoBka OyTBIJIOK B SIITHKH

11. Iloneraiizep.

Takum oOpa3omM, aBTOMaTH4YeCKasi JIMHUs PO3JHMBAa MHBAa B OYTBUIKM COCTOMT M3 aBTOMara IJist
BBIEMKH OYTBUIOK W3 SIIUKOB, OYTHUTKOMOEYHON MAIIWHBI, Pa3IMBOYHOIO aBTOMAaTa, yKYIIOPOYHOTO,
Opakepa)XHOro, 3TUKETHPOBOYHOI'O aBTOMATOB W aBTOMAara Uil YKIaAKA OYTBUIOK B sIIMKH. Jlis
n306apudeckoro (hacoBaHWS M YKYMOPKH OYTBUIIOK IMPHUMEHSIOT arperatbl MPOU3BOAUTEIHHOCTHIO 3, 6,
12, 24 Tteic. OyTBUIOK B 4ac. VX NPHHOMNHAIBHOE OTIMYME COCTOUT TOJIBKO B NMPOM3BOIUTEILHOCTU
000pyZI0BaHUs, @ B OCTAJIbHOM OHHU a0COJIFOTHO MJIEHTUYHBI.

TexHOJIOTNYeCcKH MpoLece Po3IuBa IMIBa B GUPMEHHYIO CTEKJIOOYTBUIKY JETUTCS Ha CIEAYIOIIHIe
¢asbl:

1. Anmapart 11t BeIeMKU OyTBUTOK U3 CIEIHAbHBIX KOPOOOK.
2. Ilomava mycThIX OYTBHIIOK IO KOHBEHEPY Ha OTOJIACKHBATEb.

3. OmonackuBaTeNnb (OH HCHOJB3YETCS BMECTO OYTHUIKOMOCYHOW MAIIMHBI TaK KaK OYTBUIKH
HOBBIC OHU HE HYXXJAIOTCS B MOMKE).

4. Ilonaya OyTHUTIOK Ha HHCHEKIIMOHHYIO MAIINHY.
5. TpaHCIOPTUPOBKA Taphl B MALLMHY PO3JIUBA.

6. IlocnemoBaTenbHasi BakyyMu3amnus u HamoimHeHHe OyTeuiok CO2 i yCTpaHEHHS W3 HUX
KHCIIOpOJa.
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7. Hammonmnenne OyTHUIOK MTacTEpPHU30BAHHBIM MUBOM (KaK BapHaHT - TOCIEAYIOMAs MacTepU3aIusl
MUBA [IPOXOIUT YK€ B 3all€4aTaHHOU OyTBUIKE).

8. Ykynopka OyTbUIKH KPOHEHITPOOKOH.

9. Hanecenue 3THUKETKH ¢ HH(GOpMALUEH 0 JaTe po3JInBa U CPOKE YIOTpeOICHNUSI.
10. Yxaaka OyTHUIOK Ha KapTOH.

11. IToxeTohOopMUPYIOIIHIA TTOJIETAH3ED.

Jnst MOMKHM OyTBUIOK TNPHMEHSIOT (DU3MKO-MEXaHWYECKHE M (U3UKO-XHMHYECKHE CIOCOOBI.
MoeuHble MalIMHBI 1O CHOCOO0Y MOMKH TOApa3AessFoTCs Ha INNPHUIEBbIE, OTMOYHO-IIMPUIEBBHIE U
OTMOYHO-IITpHUIIEBBIE € 00pa0OTKOM epmaMu M ILIETKaMH. B OCHOBHOM 3KCIUIyaTHPYIOTCS
aBTOMaTH4yeckue Oe3lenHble KOHBEHEpHbIE OTMOYHO-IIMPUIEBBIE MalIMHBL. YUCTyI0 OyTBUIKY
OTIIPABJSIIOT HA PAa3IMBOYHBIA aBTOMAT, IZ€ BHayaje OYTBUIKY HAIIOJNHSIOT CXAThIM BO3AYXOM,
OUMILEHHBIM Ha oOecIoXHBaomeM (QUIbTPE, CO3MAIOT JaBliCHHE, PaBHOE TOMY, TMOJ KOTOPBIM
HaxXOIUThCsl pasziauBaeMoe NuBO. [lamee OyTBUIKM 3allONHSIOTCS MHMBOM [0 ONPEICIICHHOTO YPOBHS IO
BBICOTE, 0€3 TOYHOM TO3MPOBKH 1O 00beMy. [Ipu 3TOM MUBO BBITECHSIET M3 OYTHUIKH BO3AyX. HanmmuBator
NUBO B OYTBHIJIKM KOPUYHEBOTO M 3€JIEHOTO IIBeTa. TemiepaTypa nuBa AojbkHaA ObITh He BhIme 3°C. Jlms
po3nuBa TmWBa B OYTBUIKM MPHUMEHAIOT H300apUUecKHe aBTOMAaTbl HENPEepPhIBHOIO JeHcTBUA
POTAIMOHHOTO THIA TPOou3BOaAUTENbHOCTEI0 OT 1500 mo 48000 OyThuiok B wac. [luBo, pa3znmBaemoe B
OyTbUIKM BMeCTUMOCTBIO (0,571, yKYNMOpPHBAaIOT METAIUIMYECKUMHU KpOHEHNmpoOkamu. [y yKymopku
OyTBUIOK NPUMEHSIOT aBTOMAaTbl, OCHOBHBIM Y3JIOM KOTODBIX SIBJISIIOTCA TOJIOBKH C YKYIIOPOYHBIMH
naTpoHaMH. BBIMBITBIE OYTBUIKM T€pel pPO3TUBOM W YKYMOpEHHBbIE OYTBUIKM C THBOM IEpen
HaKJICUBAaHMEM ATHUKETOK IOJBEPraroT BH3YaJILHOMY OCMOTPY Ha CBETOBBIX 3KpaHax M Opakepa’kKHBIX
aBTOMaTax C [eJbl0 YCTAHOBJIEHUS TEePMETHMYHOCTH YKYIIOPWMBAHUS, TNPO3PAYHOCTH, HAIUUUA
MOCTOPOHHMX BKJIIOYCHUH, OINpeNeNeHus IOJIHOTHl HAIWBA. YKYNOPEHHbIE HPOMHCIEKTHPOBAHHbIC
OYTBUIKM TOCTYNAIOT K JTUKETHPOBOYHOMY aBTOMATy sl HAKIEHKH OJTHUKETOK. ABTOMAaT HMEET
MeXaHu3M OJIOKHPOBKH «HeT 3THKeTKn — HeT Kies» U O0J0KupoBKy «HeT OyTBUIKM — HET 3TUKETKH».
[MomHoCTEIO OOpMIICHHBIE OYTBIIKM YKJIAJbIBAIOT B SIUKKA C MOMOIIBI0 aBTomara tuma M2- AVA.
JBwkymrecs no KoHBeHepy OYTBIJIKM IOCTYNAIOT HAa CTOJ aBTOMAaTa W HaNpaBIIIOIMIKMMH pa3AessioTcs
Ha psael. Korga moj rosioBkoW ¢ 3axBaTaMy CTaHET HYKHOE KOJIMYECTBO OYTBUIOK, cpabaThIBacT
OJIOKMPOBKA, T'OJOBKA 3axXBaTbIBaeT OYTBUIKM M INEpeMellaeT K IyCTOMY SIIIHKY, OCTaHAaBJIMBAETCS U
ormyckaeT OyThUIKH B smuK. [IpoBens ykmaiky, TOJNOBKa MOJHUMAETCs W IMEpEMeNacTcsi K CTOIy.
ByThUIKM ¢ IMBOM B SIIMKaX OTHPABIAIOT HA 3KCIEAMLUIO, TA€ OHO XPAaHWUTHCS IIPU TEMIepaType He
Beime 12°C. Ipu Molike OyTBUIOK, acoBaHUM M YKYTOpPKE OO CTEKIISTHHBIX OYTBUIOK COCTABIISIET OKOJIO
2% ot ux xonuuecTBa. [Ipu XpaHeHUH M TPAHCHOPTUPOBAHUH ITyCTHIX CTEKISIHHBIX OYTBUIOK 10 MOWKHU
0ot cocraBmsier 0,8% oT mx konmuuectBa. OCHOBHBIE TpeOOBaHMS K TMPOIECCY PO3NKBA B OYTHUIKHU:
TepMETUYHOCTh YCTAaHOBKU BO M30€)XaHHE yTEUECK IMOKCHAA YIJIEpOoAa U OKHCICHUS IHBa KHCIOPOAOM
BO3/IyXa; CO3JIaHHE W30TEPMUYECKUX M HM300apHUYECKHUX YCIIOBHIA; OOecreyeHrne MOJHOTHI HajuBa U
MHUHMMaJIbHOTO 0051 OyThulOK.Ha muBOBapeHHBIX 3aBOAax Ui PO3JIMBA NMHBA B OYTBUIKM IPUMEHSIOT
MamuHel Mapku P-3, P-6 u P-12 poraumonHoro (KapycelbHOTrO) THIAa H300apHYECKOrO JEHCTBHUS C
KOJIBLICBBIMH KaHAIBbHBIMU pe3epByapamMy. MalMHbl pa3in4aroTcsl MO KOJIMYECTBY HANOJIHMTENCH H
HEKOTOPHIM KOHCTPYKTUBHBIM JIEMEHTaM.
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CxeMa pa3iauBOoYHOrO aBTomara P-6.

ABTOMATBI 3TUX MapoOK COCTOAT W3 HEMOJBMXKHOTO OCHOBAHHUS — CTAaHUHBI 1, BpallaromIerocs
cTona 2 ¢ BO3AYNIHBIMH MHJIMHAPAMH 3 TIO OKPYXXKHOCTH CTOJIa, KOTOPBIE CIy’KaT s TOJbheMa
OITyCKaHUs HAMOJIHAEMBIX OyThUTOK. Ha koHIle mToka 10 munuHapa 3 mpuBEpHYT CTONHK 4.

Cronuk ¢ OyTHUIKOW MOJHUMAETCS W TPHKUMAETCS K YIUIOTHEHUIO HAIONHSIOIIETO KpaHa 0.
Bpamaromuiics CcTol ¢ KOJBLIEBBIM pPE3EpPByapoM 5 M KpaHaMd 6 yCTAHOBJIEH Ha HEMOJBIKHO
3aKkperuieHHoi croiike 7. CTon 2 MpUBOAUTCS BO BpallleHHWE MPUBOAHBIM MexaHu3MoM 11. ByTeuika,
HAIlOJIHEHHAs THMBOM, CHHMAE€TCS C HAIllOJHHUTEJIBHOIO CTOJIMKA M CTaBUTCS Ha IUIACTHHYATHIN
TpPaHCIIOPTEP YCTPOICTBOM, Ha3bIBa€MbIM TypHHKETOM 12. TypHHMKET paziMBaeMOro aBTOMara COCTOUT
U3 BYX 3BE3J0YEK, OJHA U3 KOTOPHIX CHUMAET MOPOXHHE OYTBUIKM ¢ OyTHUJIOYHOTO TpaHCIoOpTepa U
CTaBUT MX HA MOJBEMHBIE CTOJIMKM aBTOMAaTa, a JIpyras CHHUMAeT 3alloJIHEHHbIE NMUBOM OYTBUIKHA C
aBTOMaTa M CTaBUT MX Ha OyTHUIOUHBIA TpaHcmoprtep. llpu BpamieHnu crojia W KpaHOB 3BE3I0YKH,
Haca)XCHHBIC Ha XBOCTOBHKH MPOOOK THX KPaHOB, HA0ETAlOT Ha yMOphl 8 OJIOKUPYIOMINX MEXaHU3MOB,
YCTAHOBJICHHBIC Ha HEMOJBM)KHOW KOJIOHKE 9. YHopsl 8 MOBOpayMBAaIOT 3BE3I0YKH, IOCIIEAOBATEIHHO
OTKpBIBasi ¥ 3aKpbIBasi KpaHbl HarmomHUTENeH. OAHO OIOKUpYIOIee yCTPOHCTBO 00eCIeYnBaeT YCTaHOBKY
HAIlOJIHAIOIIET0 KpaHa B IIOJIOKCHHWE BBIPDABHUBAHMA IABJICHHS B BO3LYIIHBIX KaHalaX, a BTOPOE
YCTPOMCTBO CIY>KUT JUI YCTAHOBKH KpaHa B IOJIOKEHHE HANIOJHEHHs OyTHUIOK MMMBOM U BBITECHEHUS U3
HUX Tasa, T. €. COCAMHAIOT NHBHYIO KaMepy pe3epByapa ¢ OyTbUIKAMH M Ta30Bble KaHabl C
MIPOMEXKYTOUHBIM pe3epByapoM MPOTUBOAABIEHUS. J{JIs1 yCTAaHOBKHM KpaHa B MCXOTHOE IMOJIOKEHUE TT0CIe
HaloJIHEHUs OyTHUIOK UMEIOTCS Apyrue OJOKUpylomue ynopsl. Pa3nuBodnbie ycTpoiicTBa OBIBAIOT TpeX
BHJIOB — KPaHOBBIE, 30JIOTHUKOBBIE U KJIallaHHBIE.

Ha pucyHnke Huxe nokaszaHa cxeMa yCTPONHCTBAa KPAaHOBOI'O HAIIOJIHUTEJIS.



48

Cxema yCcTpoiicTBa KpaHOBOTO HAITOJIHUTENS.

[InBo mocTymaeT B MalnHy 4epe3 CMOTPOBOH (poHaph 4 B KOJIBIIEBYIO MOJIOCTH TOJIOBKH, a U3 HEe
Yyepe3 KpaHbl 6 B OyThUTKH. B KpaHe umeroTcs Tpu kaHana. Kanan 1 coeAnHsSeT BHYTPEHHIOK MOJIOCTh
OYTBUIKM C Ta30BOH CHCTEMOI KONBIIEBOTO pe3epByapa A. IIpu cOOTBETCTBYIOIIEM MONIOKEHUN KpaHa 110
ATOMY KaHajy MPOUCXOJUT BHIPABHUBAHHUE NABJICHUS B T'a30BOM CHUCTEME aBTOMAaTa M B HAMOJIHSAEMOM
oyreutke. [Ipu mocnemyromeM moBopoTe KpaHa MoydaeTcss BTOpoe pabodee MmoiokeHne, Koraa mojocTh
OYTBUIKM COCIMHACTCS OJTHOBPEMEHHO C KOJBIIEBBIM pe3epByapoM b depes3 TpyOKy 3 ¢ MpoOMeKyTOYHBIM
pe3epByapoM TPOTHBOMABICHUS B depe3 kaHaiasl 2 W 0OpaTHBIM MOIUIaBKOBBIA kimamaH 7. [lpu aToMm
MOJIO)KEHUM KpaHa OYThUIKA 3aIlOJIHAETCS MHBOM IO KaHAy 8, a ra3, BBITECHSEMBIA XKHUIKOCTBIO, IO
KaHaiy 6 mepememnaercs B pesepByap B uepes kanans! 2. Kanan 2 coemunsiercs ¢ pesepByapom B mms
cxaToro Bo3ayxa. Ha3HadeHwe TMOIUIaBKa — HCKIIOYHATH BO3MOXXHOCTh MOMAJaHUS [HBA B
MPOMEXKYTOUHBIN pe3epByap mpoTnBoaaBieHus. Korma mnwBo, mocTymuBmiee W3 OYTBUIKA dYepe3
oTBepcTHe O, JOCTUTHET OTBEPCTHS a M JIOMJIET A0 MOIUIaBKa, TO IMOIUIABOK 3aKPOET BO3AYIIHBIA KaHAT U
MUBO HE Oyner moctynarh B OyTeUIKy. llocienyromum mOBOPOTOM KpaHa MEepeKphIBAIOTCS BCe KaHAIBI.
ByTbUika cHUMaeTcs CO CToJia M HampaBisSeTcs Ha yKynopky. Ilepex mocrymiueHuem B TPyOKy 3 HHBO
MPOMYCKAaOT dYepe3 (WIBTP-TIOIIAaBOK 5. s moanepkaHusl IMOCTOSHHOTO JaBIIEHHS YCTaHOBIIECH
penykTop 9.

ITuBo moctymaer B mammny non gasienueMm 0,07—O0,12 MIla, a Bo3ayx oT KoMIipeccopa depes
pecuBep — mox nasinerweMm 0,2—0,25 MIla mis mogpeMa W OMYyCKaHHS CTONWMKAa C OYTBUIKOH.
PasnuBounbiii aBromar P-12 oTinuuaercs OT OMMCAHHOW BBINIE MAIIMHBI OOJBIIUM KOJIHYECTBOM
HamoyiHuTened. B mocnenHee BpemMsi BMECTO HANOJHUTENBHBIX YCTPOWCTB KpAaHOBOIO THIIA Ha
Pa3IUBOYHBIX aBTOMATaX YCTAHABIWBAIOT KIIAMAHHBIE HAMOMHUTENU. OHU HMEIOT PANl IMPEUMYIIECTB
nepen KpaHoBbIMU. [Insi pacmpezneneHds W YNpaBiIeHUS MOTOKAMHU ra3a U JKUIKOCTU B KJamaHHBIX
HAaIOJHUTENAX MMEIOTCS JIBAa PE3MHOBBIX KJlanaHa — Tra30BbIi M KUAKOCTHBIN. ['a30BbIN KilamaH, Kak
MPaBHJIO, OTKPBIBAETCS TNPUHYIUTEIHFHO OJIOKUPYIOINIMM YCTPOWCTBOM B MOMEHT, Korma OyThUIKa
IpUKATa K YIUIOTHUTENBHOW pe3UHOBOM Ipoknaake. Ilocie OTKpeiBaHUS ra3oBOrO KJallaHa ras u3
MPOCTPAaHCTBA HAX IKUAKOCTBIO DPa3MBOYHOTO pe3epByapa moctymaer B Oyteuiku. [locie
YPaBHOBEIIMBAHUS [IABJICHUS B OYTBUIKE C JaBJICHHEM B Pa3JIMBOYHOM pE3epByape aBTOMATHYCCKH
OTKpBIBaeTCA KHUIKOCTHBIN KIJIallaH, OTKPHIBAIOMIMKA IOCTYIl THBa W3 pe3epByapa B OYTHUIKY. OTH
KOHCTPYKTHBHBIE OCOOCHHOCTH OMNPEACISIOT MPEHMYIIECTBA KJIAMAHHOW CHCTEMBI PACHpPEIC/ICHUS —
PE3WHOBBIE KIJIANaHBI OOECTIEUMBAIOT JIYUIIYI0O TEPMETH3AIHMIO W TapaHTHPYIOT COONIOIEHUE YCIOBUI
HaJIMBa MHBAa B M300apUYCCKUX YCIOBHSIX, MCHbBIIE WU3HAIIMBAIOTCS W JIETYe MOABEPrarOTCS PEMOHTY.
Kpome 3TOro, aBTOMaTtuyeckoe OTKpBIBAHUE >KUIKOCTHOIO KIJAlaHa TOJBKO IIOCIE YCTaHOBJICHUS
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paBHOBECHUA MCXKIY JIaBJICHHUEM B 6yTBIJ'IKe U B pPE3CPBYyap€ TaAKXKC IOBBIIACT HAACKHOCTH paGOTBI
cucTeMbl HalnMBa. HanvB myBa Ha aBTOMAaTax, OCHALICHHBIX KJIaaHHBIMHU HAIOJHHUTEISAMH, IPOUCXOIUT
Oosee criokoWHO, Oe3 BCTIEHWBAHUS M BHIOPOCOB MTHBA U3 OyTHUIOK.

KnananHoe HanmoJaHUTEILHOE YCTPOUCTBO MOKA3aHO HAa PUCYHKE HUXKE.

CxeMma pa6OTBI KJIAITaHHOT'O HAITOJIHUTEJIA pa3JIMBOYHOTO aBTOMATA.

Hamus xwuaxoctd B OyTHUIKM MPOUCXOIUT cienyromumM obpazom. [locne mpmxkatus OyTBUIKH K
PE3MHOBOM TMPOKIAJKE ICHTPUPYIOIIEro Konokoiabuuka 5 (mo3. I) 3Be3mouka 1 OTKpBIBAET ra30BbIH
KJiamaH 2 ¥ U3 HAllOPHOTO pe3epByapa aBToMata mojaeTcs B OyThUIKY cxatThiil ra3. [locne ycraHoBIeHHS
paBHOBECHs MEX/Y JaBlICHHEM B OYTBHUIKE U B pe3epByape aBTOMATHUYCCKH OTKPBIBACTCS JKUJIKOCTHBIN
KJIanaH 3 HaJIuBHOTO ycTpoicTBa (mo3. 1) u mo xaHamy KONBIIEBOTO CEUEHUS, 0OPa30BAaHHOTO MEKIY
ra30BOi TPyOKOM U KOPIYyCOM KIIalaHa, )HIKOCTh MOCTYMAaeT B Oy ThUIKY.

bnaronmapss koHycHOl Hacaake 6, MMeIOIIEHCS Ha ra3oBoil TpyOKe, NMOTOK MOCTyHaromeil B
OYTBUIKY JXKWJKOCTH HarpaBlisieTcss Ha OOKOBBIE CTEHKH OYTBUIKH W, CTeKas MO HHUM, 3arlOJHSET ee
JKUIKOCTBIO. Yepe3 TpyOKy 7 mox JaBiieHHMEM IOCTYMAIOMIECH XKHIKOCTH a3 U3 OYTBUIKH BBITECHSACTCS
00paTHO B HAMOPHEIN pe3epByap. Boga cauBaercs B OyTBUIKY IO TEX IOP, MTOKA HE JTOCTHTHET HIDKHETO
KOHILIa Ta30BOM TpyOKM 7, KOTOPBIM ompexaesnseT ypoBeHb HamoigHeHus: OyTeuikd. Ilocie HamomHeHus
OyTHUTKM 3Be3/0YKa | 3aKphIBaeT JKUAKOCTHBIA KJIalaH W OJHOBPEMEHHO C HUM M Ta30BBIA. 3aTeM B
HaIOJIHEHHOM HAaNMTKOM OYTBUIKE MOCTENIEHHO CHIKAETCs JaBJICHHE Ta3a ¢ MOMOIIbI0 KianaHa 4 (1mos.
III), mocsne gero 6yThIIKA OMyCKAeTCsS M OTBOJIUTCS OT HATMBHOTO yCTPONCTBA.

IIpakTHyeckasi 4acThb.
3amanue U CTYIEHTOB.
OdopMuUTh KaXKI0OMY CTYACHTY 3 BOIIPOCA 110 TaHHOW TEME.

3anumte Ha3BaHUE PAOOTHI U €€ 1IEIb.

IIpakTnueckoe 3ausitue CocTaBjieHHEe MAINMHHO-ANNAPATYPHOH CXeMbI PO3JIMBA
NnUBa B 0AHKH.

CTyaeHT 0JLKeH:
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YMeTh:

- COCTaBIISITh MAITHHHO-AMITAPATYPHYIO CXEMY PO3JIMBa IIMBa B OaHKH,

3HATh:

- 000pyI0BaHWE ¥ MIPUHIIAI JEUCTBUS MAIIMHHO-ANIapaTyPHOH CXEMBI ITMBA B OaHKH.

Xon pa6oTsI:

1.O3HaKOMBTECH C TEOPECTUIECKUMH MOT0KEHHUSIMHU.
2.BeInonHuTE 33JaHKE MTPETIOJaBaTEs.
3.CocTaBbTe OTUET B COOTBETCTBHUH C 3aJIlaHUEM.

ean:
- 3aKpenuTh NPONJACHHBINA MaTEpUAl;

- YCHEIIHOE UCII0JIb30BaHUE MTPHUOOPETEHHBIX YMEHUH B peabHOU KHU3HU.
TeopeTuueckas 4acTh.

Crenuguka MTyCThIX QJIIOMHHUEBHIX OaHOK COCTOMT B TOM, 4YTO OHH (OTHOCHTEIBHO
CTEKJIOOYTHUTKH) OoJiee HEYCTOWYMBAs K IPOJOJILHON Harpyske Tapa. JTO CO37MaeT HEOoOXOIUMOCTH
ocoboro, Oosnee "mazsmero” MmMoaxoaa K MycTol OaHKe, B YaCTHOCTH, BO BPEMs KX OIOJACKUBAHUS U
HANlOJTHEHWA THMBOM. Tak, NMPH OMNOJACKHMBAaHMHM OaHOK HWCIONB3YEeTCS CHeNHaIbHOe IePeBOPOTHOE
YCTpPOMCTBO, MEpeBOpavMBarOIee OaHKM BO BPEMsl MX CKOJIBXKEHHsI BHHU3 TOJ[ yriioM okoio 30° (mis
CpaBHEHHS - CTEKIOOYTBHUIKA BO BpeMs aHAJIOTMYHOW OIEpalld HKECTKO 3axXBaThIBAETCS W
nepeBopaunBaetcs). [IpuxoanuTcss YUUTHIBAaTh TO, YTO €CIH OaHKa OYJET MPHKUMAThCS K Pa3IMBHOMY
YCTPOUCTBY C TaKOW CHIJIOH, KaK CTEKIIOOYTHUIKA, OHA IIOMPOCTYy COMHETCSA. Tarkke OaHKy HENb3s
BaKyyMHpOBaTh - HapyXHOe atMoc(epHOe HaBJICHHE MTHOBEHHO COMHeT ee. V3HadanmbHO st
HATIOJTHEHHUS AaFOMUHUEBOW OaHKW WCIIONb30BalM, KaK W B CIy4ae CO CTEKIOOYTHUIKOHM, MITUHHYIO
pa3iuBHYIO TPYOKy, CETOJHS MUBO HAMPABJISIOT TOHKOW IUICHKOW 1O CTEHKaM OaHKH C TIOMOIIbIO
MHOJKECTBA PAa3IUBHBIX TPYOOK OJHOBPEMEHHO (B COBPEMEHHOW pAa3jIMBHON TOJOBKE WX MOXKET
HACUUTHIBAThCSA 0 15). DTO moMoraer ciaenatbh PO3JjHMB OBICTPEIM U B TO ke BpeMs OCpexHBIM IO
OTHOIIIEHUIO K TOHKOCTEHHOW Oanke. Hamo 3amerwmth, 4uro (akTop Kaxkymiekcsa "HempouyHOCTH"
TFOMUHHEBON OaHKM JIaBHO Tiepelies U3 MPOOJEMHBIX B Pa3psj] PYTHHHBIX TEXHHUYECKUX MOMEHTOB
KaueCTBEHHOH HACTPOUKH OOOpYAOBAaHWS MJII PO3JIMBA. YCOBPEMEHHBIX OOpa3IioB 000pYyIOBaHUS
CKOJIbKO-HHOY/b  CYIIECTBEHHas OcCeBas Harpy3ka Ha OaHKYy BO3HHMKAaeT TOJHKO B MOMCHT
HENOCPE/ICTBEHHO pO3JIMBa, KOr/a B OaHKe yK€ BO3HHKAET BHYTpEHHee HaBiieHue. Yarie Bcero mpwu
po3iiuBe B OaHKY HCIOJB3YETCS MPUHIIUIT KOHTPOJISI HATIOJHEHHS 10 YPOBHIO, a He 1Mo 00bemy. Tak xe,
KaK U NP CTEKIO0YTHUIKE, MMBO MEPECTAeT MOCTYyNaTh B 0aHKY, KOTJa XKHUAKOCTh KOCHETCS TPYOKH IS
BbIX0/1a Ta3a. [IpUHIUI KOHTPOJIS MO0 00BEMY TAKXKE SBISCTCS JOCTATOYHO OOBIYHBIM - TYT CTaHIAPTHO
WCTIONB3yeTCs OO0 CHenHaIbHBIH TO3UPOBOYHBIA pe3epByap-MepKa, OTMEpeHHas IOpIus IMHBa W3
KOTOPOTO TOMajgacT B 0aHKy WIH PacxoJlOMep, TOYHO KOHTPOJIUPYIOUIUH, CKOJIBKO HAHMTKa 4Yepe3 Hero
nporuto. KOHTponb 3amoHEHHOCTH 3amedaTaHHBIX OaHOK IPOW3BOAHUTCA C TIOMOIIBIO JIETEKTOpa,
paboTaroIero Ha peHTTeHOBCKOM H3JIy4YCHUH.

TexHonornuecku mpolecc po3ilMBa MHBAa B METAIMYECKYIO OaHKY IENUTCS Ha CIEAyIoIue
¢azsbr:

1. ABTomMaTHn4ueckas pacriakoBKa nmoaa0Ha € OaHKaMu.

2. [Nogaya mycTeIX 6aHOK 1O BO3AYIIHOMY HJIM TPOCOBOMY KOHBEWEpY Ha pa3IMBOYHYIO MAIUHY.
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3. IlepeBopaunBaHme OaHOK KBEpPXy JOHBIINIKOM W OIOJAaCKHBAaHHE WX TOpsSYEH BOJIOH,
M01aBa€MOM O BBICOKUM JaBICHUEM.

4. TpaHCIIOPTUPOBKA B 3aKPBITYIO CEKIMIO PO3JIMBA W HAMOJHCHUE OaHOK YIJICKUCIIBIM Ta3oM
(CO2) mns ycrpaHeHHS W3 HUX KHCIOPOa.

5. HanonHenne OaHOK MAacTepH30BaHHBIM NMUBOM (KAaK BAapHAHT - IACTEpU3AIMs MHBA MOXET
MIPOBOJIUTHCS YXKe B OaHKE).

6. Ilonaya 6aHOK M KPBIIIEK HAa YKYIIOPOUYHOE 000pyTOBaHHE.
7. 3akaTka OaHKH.
8. Hanecenune Ha 6aHKy MH(MOPMAIMHU O 1aTe PO3JIHBA U CPOKE YIIOTPEOICHNSI.

9. YnakoBka 0aHOK 110 24 MITyKH B OJHY YIaKOBKY.

HpaRanecmm 4acCThb.

3ajaHue AN CTYIEHTOB: U3YYHTh YCTPOMCTBO M NMPHHIUII JEHCTBUS 000PYJIOBaHUS MAITUHHO-
anmapaTypHOH cxembl posiuBa NuBa B OaHku. OQOpPMHUTH KaXKAOMY CTYIEHTY 3 BOIpoca IO AaHHOH
TeMe.

3anummuTe Ha3BaHUE PaOOTHI U €€ IETIh.

IIpakTHuyecKkoe 3aHATHE CocraBjenue MAIIMHHO-ANNAPATYPHOM CXeMbI PO3JHBa
IINBA B KCI'n.

CTyaeHT 10JI2KeH:

YMeTh:

- COCTaBIISITh MAITHHHO-AMITAPATYPHYIO CXEMY PO3IINBa IIMBA B KETH,,
3HATh:

- 060py,Z[OBaHI/Ie " IpUHIHUIT HCﬁCTBHSI MaH.IPIHHO—aHHapaTypHOI?I CXCMBI ITMBA B KCTH.

Xoxa padoThI:

1.O3HaKOMBTECH C TEOPETUUECKUMU MOJIOKEHUSMH.
2.BBINIOTHUTE 3aaHuE TIPENIOJABATENS.
3.CocTaBbTe OTUET B COOTBETCTBUU C 33JJaHUEM.
ean:

- 3aKpenuTh NPONJACHHBINA MaTEpUAl;

- YCHEIIHOE UCTIOIb30BaHUE MTPHUOOPETEHHBIX YMEHUH B peajbHOU KU3HU.
TeopeTnueckas 4acTh.
COBpeMeHHaH JIMHUA PO3JIMBa IIMBa B K€U B H&CBIHICHHOﬁ KOMINICKTAaOUKU COCTOUT H3. MAalllMH
WU YCTPOMCTB KOHBEHEPOB [UIsl TPAaHCIOPTUPOBAHUSA, KOHTPOJBHBIX YCTPOMCTB I OIPEIAECICHUS
OpUECHTAIMN KETOB U HAJIM4YHA 3alllUTHBIX KPBIIICK Ha (bl/ITTI/IHFaX KE€roB, KaHTOBaTeIIeH KEroB, MalIuHBI
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JUTST Hapy)XHOH MOWMKHM KEroB, MallWH Ui BHYTPEHHEH MOWKHM W 3allOJHEHHS KEroB NHBOM (B
aBTOHOMHOM WJIM MOHOOJIOYHOM HCIIOJIHEHUH), OpaKkepaKHBIX BECOB JIJISl OTCEBA HEKOHAUIIMOHHBIX HIIN
HEKOHUITMOHHO 3aIlOJHEHHBIX KETOB, dTUKCTHPOBOYHOTO aBTOMATa, MAapKHUPOBIIHKA, YKYIIOPOYHOTO
apTOMaTa [JJs HAHECEHMsI 3alllUTHBIX KPBIIIEK, YCTAHOBKU [UJIsl MACTEPU3ALUU WIM CTEPUIbHON
¢GuIbTpalMK MHBa B MOTOKE HEMOCPEICTBEHHO Tepell po3nuBoM. [lepBuuHOi cramuell oOpaboTKU Ker
SBIISIETCS Hapy>kKHast Molika. OHa OCYIIECTBIISETCS B TOHHENSIX, OCHAIIICHHBIX (POPCYHKAMU MOJIAYH BOJIBI
WM MOIOIIMX PAacTBOPOB IOJ JIaBJIEHUEM. B YyCHIEHHOM HCHOJHEHUM MAIIMHBI Hapy>XHOM MOWKH
obopyaytoTcs cucteMamu (DOPCYHOK BHICOKOTO JIABJICHUS W/WIIM CTaHIUSAMHU OOpaboOTKW ImeTkamu. Bo
BCEX Cllydasx 3aBepiiarornei (a3oii Hapy)XKHOH MOWKH SIBJISETCS OIOJIACKMBAHUE KET CBEXEH BOJOM.
Jamee kerm mMOCTYyHarT Ha BHYTPEHHIOKD MOWKY (HAa aBTOHOMHBIX arperatax HJIM MOHOOIIOKax),
TEXHOJIOTHYECKAs I[ENOYKa KOTOPOH IMpeayCMaTPHBACT IOCIICIOBATEIIBHOE BBITOJTHCHHUE CIICTYIOITIX
omepalyii: BbIMBIBAHME OCTAaTKOB IMBAa W3 KEr' XOJOAHOW BOAOH, OTMayMBaHHWE 'TPOOJIEMHBIX"
MMOBEPXHOCTEH BHYTPH Kera IIEIOYHBIM PAaCTBOPOM, MHTCHCHBHYIO MOUWKY IMEJIOYHBIM W KHCJIOTHBIM
pactBopamu, (UHAIBHYIO MOWKY TOpS4Yeil BOJOW, CTEPHIIM3ALMIO Kera IapoM, MpeIBaAPUTEIBHOE
IITTYHTOBAHNE KETOB YTJICKUCIIBIM T'a30M.

ITocne 3aBepiieHHsT CAaHUTAPHOH OOpPaOOTKM KEr OHM IOJAIOTCS Ha PO3JUB. 3aIlOJIHEHHWE KeT
MUBOM OCHOBAaHO Ha TPAJAMIIMOHHOM IPUHIIUIIE TPOTHBOIABICHUS, TPEAONIATaIONIeM JOTOJHUTEIEHOES
NIMTYHTOBAHUE KEr YTIEKUCIBIM Ta30M, C TeM, 4YTOObl B HAYalbHBII MOMEHT pO3JIMBa O0OECIEeYHUTh
OJIMHAKOBBIM JIaBJICHUE MTO/Ia4YM MKBA U IaBJICHHUE YIIICKUCIIOTO ra3a B Kere.

Martusel T po3/KBa MHBa B KETH MOKHO KIacCU(PHUIMPOBATH TAKKMM 00pa3oM:
1. MamuHsI ¢ 0JHOHU 3aIIpaBOYHOM OMEPAMOHHOMN TOJIOBKOM.
IIpousBoauTensHOCTE 3THX MarmwH 10-20 ker B 4ac.

Bcenencreue Oomblioit Harpy3ku ToOJIOBKa OblcTpo u3HammBaercs. Kpome Toro, mmeercs
MOTEHIIMAIbHBIM PHUCK IOMaJaHusl OCTAaTKOB MOIOIIMX pPacTBOPOB B MuBO. [loaToMy Takue MammHbI
PEKOMEHIyeTCsl IPUMEHSTh JUO0 171l paboThl ¢ HEOOJBIIMM KOJIMYECTBOM KeT, JTHOO IS OTIENIBHBIX
OJIMHOYHBIX onepanuil (HampuMep, CaHUTALIUH).

2. MamuHBI ¢ AByMS OIE€PalliOHHBIMH TOJIOBKaMH.

HX mpou3BOAMTENHHOCTH, KaK MpaBuiio, cocTtaBimser 30-35 xer B wac. OmHa omepariioHHAS
TOJIOBKA MPEJHA3HAYACTCS JJI1 CAHUTAPHH, a BTOPAS - IS 3alPAaBKHU TUBOM.

9t0 YK€ MOJHOICHHBIC MAlIWHBI, KOTOPBIC BLINOJJHAIOT BECh KOMILJICKC onepaumﬁ. MHOFI/IC, B
T.4. ¥ KPYIHBIE, 3aBOJIbI MMOCTCOBETCKOTO MPOCTPAHCTBA KAK MUHUMYM HAYMHAIHM C TaKHMX MAlldH H
TOJIBKO IO JOCTHKSHHUIO OTPEICICHHOTO YPOBHS MPOJIaK MEPEXO I K 00Jiee CII0KHON TEXHHUKE.

3. Mawussbl ¢ 3-Ms rojIOBKaMH U OOJIbIIE.

C poOCTOM KOJHMYECTBA OIEPANMOHHBIX TOJIOBOK pacTeT TPOU3BOIUTEIBHOCTE. Ilepen
MPOU3BOAMTEIEM BCTAaeT HEOOXOJUMOCTh MPUBSA3KH MAIIHMHBI K KOHKPETHOMY 3aBOJy, KOHKPETHOMY
MTOMENICHHIO, HAINYNE HEOOXOAMMBIX WHXECHEPHBIX KOMMYHHUKAUA W T.O. B KakIOM KOHKPETHOM
CiIy4yae OTPOMHYIO POJIb UTPAET UHKEHEPHOE PEUICHUE 0 PAa3MELIEHUIO STOM TEXHUKU, KOHCTPYKTOPCKas
MBICJIb.

IIpakTHYeckasi 4aCTh.
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3ajaHue sl CTYJICHTOB: M3YYHTh YCTPOWCTBO W HPUHIMI PabOThl 00OPYAOBaHMS MAITUHHO-
anmapaTypHOH cXeMbl po3JiuBa nuBa B Kerd. O(OpMHUTH KaXXIIOMy CTYJEHTY S5 BOIpoca IO JaHHOU TeMe.
3anumuTe Ha3BaHKE PaOOTHI U €€ LEeNb.

IIpakTHueckoe 3ausaTHe CocTaBjJeHNe MAIIMHHO-ANINAPATYPHOI CXEeMbI PO3JIHBA
HanuTKOB B [19T-0yTLLIKH.

CTyaeHT 10JI2KeH:

YMeTh:

- COCTaBIISATh MAIIMHHO-ANIIAPATYPHYIO CXEMY po31rBa HamUTKOB B [19T-OyThuikwy,
3HATH:

- 00opynoBaHME W NPUHIUI JSHCTBUS MAIIMHHO-ANIAPAaTYpPHOW CXEMBI PO3JIMBA HAIUTKOB B
[I3T-0yThUIKH.

Xoxa padoThI:

1.O3HaKOMBTECH C TEOPETUUECKUMU MOJIOKEHUSIMH.
2.BhINIOTHUTE 3aaHue TIPENOJaBaTeNsl.
3.CocTaBbTe OTYET B COOTBETCTBUH C 3aJJaHUEM.
Hean:

- 3aKpemnuTh MPONACHHBIN MaTepua;

- YCHEIIHOE UCTIOIb30BaHUE TPHOOPETEHHBIX YMEHUH B peabHOU KU3HU.
Teopernueckast 4acThb.
Poznue muBa B [I19T-0yThUIKY AenuTcst Ha ciemyrontie (asbl:

1. BeigyB OyTbUIOK M3 ITpedopM.

2. TpancnoptupoBka mycTbix [19T-0yTbUIOK B MalIMHY po3/IMBa
3. OnonackuBaTeb.

4. IIpoxayska Oyteutok CO, U1 yCTpaHEeHUS U3 HUX KUCIOPOAa.
5. Hammonmaenne [19T-Taps! macTepru30BaHHBIM ITHBOM.

6. KoHTpoJb HAanIOJIHEHHUS.

7. YKynopka OyTBHIJIKM BUHTOBBIM KOJITAYKOM.

8. Hanecenue sTukeTkr ¢ HHGOPMALUEH 0 AaTe PO3IUBA U CPOKE YIOTPEOICHHS.
9. CraruBaHue OYTHUIOK TEPMOYCaIOYHON TUICHKOH B OJIOKH.

10. Yxiagka Ha MOJIOH.

11. Iomeraiizep.

IIpouecc BriAyBa OYTHUIOK U3 pedOpPM TAKKE MOXKET IPOU3BOANUTHCS HENOCPEIACTBEHHO B LIEXY,
YTO YMEHBIIAET PAacXo/bl Ha TPAHCIIOPTHPOBKY W XpaHeHHe MycThiX [I1DT OyTBUIOK M, CIeIOBaTENBHO,
SBJISIETCSl 3HAYMTENIBHBIM IPEUMYIIECTBOM.ABTOMAaTHYECKasi JHUHUS po3nuBa nuBa B [IOT OyThuiku
BKJIFOYAET BBIJYBHOW aBTOMAT, OPUEHTATOp, ONOJACKUBATENb, Y D-3KpaH, pasiIMBOYHO-YKYNOPOYHBIN
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aBTOMAT, 3TUKETUPOBOYHBIH aBTOMAT , YMAKOBIIMK B TEPMOYCAJOYHYIO IJICHKY, YKJIaJKa Ha IMOMJOH,
noseraizep. Tak ke MOKHO HCIHOJIb30BaTh MOHOOJIOKH M TpHOJIOKH.B naHHOM cilyyae MOHOOJIOK MOXKET
3aMEHUTh Pa3IMBOYHO-YKYHOPOUYHBIH aBToMar.llpn po3nmBe NMpuUXOAWTCS YUUTHIBATH TO, YTO TOJIIIMHA
cTeHOK 00b14HOM [I9T-0yThUIKM BecbMa HEpaBHOMEPHA - IUIACTUK TOJICTBIM HA JAOHBIILKE U Y TOPJIBIIIKA,
TOHKHII Ha OOKOBBIX cTeHKax. Ilo crammapty gaxke B HambOosiee ToHKOM Mecte [IDT-OyThutka moimxHa
BBIJICPKMBAaTh BHYTPCHHEE NaBieHHe nuBa B 8 Oap.OmnopasoBas [I9T-OyTeiika HeXecTKas, IOTOMY
HeNb3s J0IMyCcKaTh, YTOOBI HAJMBHOE YCTPOWCTBO OIyCKAJIOCh HA HEE CBEPXY M IUIOTHO HMPUTHUCKUBAIO
TOPJIBILIKO, KaK 3TO JIeNaeTcs co CTeKIoTapoil. ByTsuika mpocto nedopMupyercss OT AOMOJHUTEIBHOM
Harpy3ku u TpebyemMasi TepMETUYHOCTh COeIMHEHHsI BCe paBHO He OyneT mocturayta. [1o coBpemeHHOMN
TEXHOJIOTMH Bce MpoucxoauT "HaoOopor" - IIOT-OyThuiKa IUIOTHO NPHXHMAaETCd K HAJTUBHOMY
ycTpoiictBy. Jlemaercs 3TO C TIOMOIIBIO CIEHUWAIBHOTO MOJBEMHOTO KOJbBIA, KOTOPHIM OHAa
MOXBATHIBAETCSI 32 OTHOCHUTEIBHO >KEeCTKyr ropioBuny.Ilpm posnmuse muBa B IIOT crangapTHO
UCIIOJIB3YETCS. METOJI MPOTHBOAABIICHUS, HO 00BEM pa3lIMBAcMOro MHBa 0oJiee YacTO OTMEPSETCS 110
o0beMy, a He YpoBHIO. Baxnoe 3HaueHHe npuAaeTcs OBICTPOM M KAYECTBEHHOW YKYIOpPKE
OyThUTKH. MalvHbl pa3HbIX GUPM pazHATCS MEXIY COOOH 10 KOHCTPYKIIMU, KOMIIOHOBKE y3JIOB, CTCTICHH
NPUMEHEHHUS] OPUTHMHAJBHBIX pa3paboTok M "Hoy-xay". Ho mpu 3TOM cCyliecTBEeHHOH pa3HHLBI B
obopymoBanuu it po3nuBa B [I9T u crekmo Het. PaccMoTpum BMecTe juHUH it posnuBa B [19T u
CTEKJIOOYTBUIKY, KJIACCH()UIIMPOBAB UX IO MPOU3BOAUTEIBLHOCTH.

1. Mayionpon3BOIUTENIbHAS TEXHUKA, TPEOYIOIIas OOJIBIION TOTU PyYHOTO TPYAA.

Takuie MalIMHBI IPOCTHI B 00pAIICHNH B 00CITY)KUBaHHH, JIETKO MOHTUpPYIOTCcA. Ho nemeBu3Ha u
MPOCTOTa "ypaBHOBEIIMBAIOTCA" CEPBE3HBIMA MHHYCaMH: OTCYTCTBHEM HAJEKHOW CaHUTApHH,
HEBBICOKUM Ka4eCTBOM PO3JIMBA U YKYIOPKHU.

2.ABTOMAaTHYECKHE JTUHUH PO3TUBA MOIIIHOCTHIO:
a) ot 800 mo 20000 crexnooyThUTOK (0,5:1) rmu ot 1000 mo 6000 [T T-6yTeUTOK (1,51) B Hac.

Mamuss! Tog00HOH MOLTHOCTH SIBJISIFOTCSL HAan00JIee MaCCOBBIM CETMEHTOM, KaK MPOJAXKH, TaK U
Npou3BOACTBA. BMmemarenbcTBa dYenoBeka TpeOYIOT TONBKO MpU  Halajake, MPO(UIAKTUIECKOM
00CIIy’)KUBaHHH, PEMOHTE M HENPEIABHICHHBIX COOSX. YPOBEHb CaHWTapUH, pPO3JHUB, YKYIOpKa
COOTBETCTBYET COBPEMEHHBIM HOpMaM.

6) 6oitee 20 ToIcsa cTekTo0yTHUTOK Mt 6000 I3 T-0yThITOK B Hac.

D10 HamboJsiee CJIOKHOE, JOpPOroe W COBEpIICHHOE O0OpyJAOBaHHWE, KOTOpPOE IIOA CHITY
MPOU3BOANTh TOJIBKO CYUTAHHBIM KommaHusM. Kak mpaBuio, BkiIouaeT B ce0s Bce Haubosee
COBpPEMEHHbIE U MEePCIIEKTHBHBIC HAPAOOTKH: Pa3IMYHOTrO PoJia CEHCOPHBIE CUCTEMBI, ra30aHATU3ATOPHI,
AJNIGKTPOHHBIC CUCTEMBI YIPAaBJIICHUS M T.J. BYTBUIKM C HaNWTKaMu, YJIOXCHHBIC B SIIIUKA WIH
VIaKOBaHHbBIC B TEPMOYCAJOYHYIO IUICHKY, MEPEJaloT B CKJIAJ TOTOBOW MPOAYKIMH, KOTOPBIA JOJKEH
BMeEIIATh HE MEHEE JIBYXCYTOYHON BBIPAOOTKYU MPOTYKITHH.

Hamonnenne [19T-OyTeiiok Hamutkamu, cojepkamiuMu CO; (TakMMHU, Kak IHBO), CBS3aHO C
HEKOTOPBIMH IIpo0IeMaMul, a UMEHHO:
-y [I3T-0yTHUTIOK TOJIIMHA CTEHOK Pa3W4Ha, JJIS LEeJIOro Psia CHOKOMHBIX HAIIMTKOB TONIIMHA
CTCHOK HE HMEET CYIIECTBEHHOI'O 3HA4YEeHHs, TaK Kak OHM B JIOOOM cilydae CMOTYT JAEpKaTb
HE3HAYUTEIbHOEC THAPOCTATUYECKOE JaBJICHHE J>KUIKOCTH, OJHAKO Uil HAIHMTKOB, COJAEPIKaIIuX
YTIIEKHUCIIBIH a3, TOJIIMHA CTEHOK JOJKHA OBITh CIOCOOHA BHIACPKATh BHYTPCHHEE JIaBJICHHE Ia3a;
3T xapakrtepusyercst ciaboli OapbepHOil crmocoOHOCThIO OTHOCHTENBEHO CO», U3-32 YETO
BHYTpEHHEE JaBJICHHE B OyTBUIKE CO BPEMEHEM IOHMXKAETCsl, B 3TOM Cllyyae IUBO TEPSAET CBEXKECTh, Y
HEro yYMEHbIIAeTCsl MeHo00pasyomias ciocOOHOCTh, B T€X CTpaHax, Ije OoJbllloe BHUMAHUE yIelseTcs
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CTOMKOCTH IHBA B €T0 CIIOCOOHOCTH K IIeH000pa3oBanuio, [I19T-0yTEUIKY MPUMEHATh HE PEKOMEHIYETCS,
xotst y IIOH-Oytbumok wmmm OyTeulok ¢ pobaBienuem I[IOH st «OapbepHble» XapaKTepHUCTHUKU
CYIIIECTBEHHO JIydllle, BCE PaBHO IS PO3JIMBA IIMBA OHU HE JOCTATOYHEI,

- [I9T-0yThUIKM NPUKUMAIOTCA K HATUBHOMY YCTPOMCTBY HE MOJBEMHBIM LIMJIMHIPOM, a Yepe3
CBOE HECyIIEE KOJIBIIO

OOb1uHbIl cnioco0 HanosxHeHUst [19T-0yThutoK - 3TO po3nuB Oe3 maBieHus (Bona, GPyKTOBHIC
COKH, MOJIOKO) WJIM PO3JIMB C JO3WPOBAaHMEM IO O0BEMY W NMPOTHUBOAABICHHEM. B mociennem ciydae,
KOTOpBI NpHUMEHsieTcss [uid po3iuBa nuBa M Apyrux COr-comepXamux HANWTKOB B IIACTUKOBBIC
OyTBUIKH, COXpaHSIOINE CBOIO (GopMy (Kak W MpH PO3NUBE B OaHKH C JTO3UPOBAHHEM IO O0BEMY),
HEOOXOOUMBIH 00bEM OTMEpsETCS B MEPHOW KaMmepe, U B MPOIecce HANOJHEHUS! HAIMTOK CTEKaeT IO
CTEHKaM OyTBUIKH.

IIpakTHYeckasi 4aCTh.

3amanue A0S CTYJCHTOB: M3YYHTh YCTPOWCTBO M MPUHIUN JCUCTBUS 000pYJAOBaHHUS MAIlUHHO-
arnmapaTypHoi cxembl po3nuBa muBa B [19T- OyTteuikn. OdhopMHUTh KaXIOMY CTYIEHTY 5 BoIpoca Io
JaHHOM TeMe.

3anuite Ha3BaHUE PAOOTHI U €€ 1IEIb.

JladopaTopuasi padora UccaenoBarh Nponecc po3JuBa NUBa B 0aHKH C
HCIO0Jb30BAHUEM 00HLEMHOI0 CIIOC00A.

CTyaeHT 10JIKeH:
yMeTb:

-OpPTaHMU30BBIBATH MPOIIECC PO3JIMBA MTMBA B OAHKU OOBEMHBIM CTIOCOO0M
3HATh:

-yCTpPOHCTBO OOOpYNOBAaHUN W WX MPUHIUIN ACHCTBHS MM Mpollecca po3NuBa MUBa
00BEMHEIM CIIOCOOOM

Xon padoTsI:

1.O3HaKOMBTECH C TEOPETHUCCKUMU TTOJIOKEHUSIMH.

2.BrinonHuTe 3aaHKe MpernoaaBaTens.

3.CocTaBbTe OTYET B COOTBETCTBUH C 3aJaHUCM.

Heab:

- 3aKpEnuUTh NPONIACHHBIA MaTEpHal;
- YCHEIIHOE UCTIOIh30BaHHE TPUOOPETCHHBIX YMEHUH B pEAIbHOM KU3HHU.
TeopeTuyeckas 4actb

CreHa COCTOMT W3 €MKOCTH JUISl JKHUAKOCTH, B KOTOPOWM pacrioyiaraeTcsi MepHas eMKOCTh Ha
3agaHHbId 00beM. [Ipu moaxone GaHKM K ITOKY, 3aJaHHBIA 00bEeM HalpaBisieTcsl B OaHKY.
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Position 1
!h VOLUMETIC VOC-F-BSF

Puc. PasnuBouHbIll aBTOMAT 11l OAaHOK C JO3UPOBAHHEM IIO

o0Bemy:

1 — u3MepuTenbHas Kamepa; 2 — Tpy6omnposo anst nogaun CO2, mpombiBKY U otBoaa CO2; 3
— JTATYMK THUIA «TPAHCCOHAP»; 4 — MPOIYKTOBBIA KJIamaH; S— MOABOMA MPOIYKTa; 6 — YIPaBIISIOIIHIA
KJIalaH JUisl OMyCKaHUS LIEHTPUPYIOLIErO YCTPOUCTBA; 7— LIEHTPUPYIOLIEE YCTPOMCTBO; 8— HIKHUU
KjanaH s cOpoca JaBiieHMs / KiamaH JJis MPOMBIBKA M Bo3BpaTa pactBopoB CIP; 9— HanmuBHOI
knanad; 10— moaBon mapa; 11 — kaHanm A1 MPOMBIBKY / BO3BparTa rasa; 12 — BepXHHU KiamaH JJis
cOpoca naBieHus; 13— kjamaH JUIs Ta30B M JJIsS IPOMBIBKH ; 14 — KiamaH Juis mojadyu mapa; 15 —
YHOPHBIN POJVMK KOMHUpa IS MOAHSITHS EHTPHUPYIOMIETo y3ima; 16— kaHai st cOopa MPOMBIBOYHOTO
rasa.

Crenn. EMkocTs Ha 5 TUTPOB ¢ BOMOH, BHYTPH HAXOAWTCS CTakaH Ha 0,5 JTUTPOB, KOTOPBIHA
HaIOJIHSETCS BOJOM MpPU OMYyCKAHUU BHU3. 3AMOJIHUJICS U MOJHHUMAETCS BBEPX BHIIIC YPOBHS BOJBIL.
3amaHHBI 00BEM JKHUAKOCTH OCTAaeTCS B CTaKaHE, IIOTOM OTKPBIBAETCS KpaH M 3aJaHHBIA 00beM
BBUIMBAETCS B OyTHUIKY.

HpaKTH‘leCKaﬂ 4acCThb.

3ajaHue A CTYACHTOB: M3YYUTh YCTPOWCTBO W TPUHIMII JEHCTBUS OOOPYAOBaHMS PO3JIHBA
nuBa B 0aHKM 00beMHBIM criocoboM. Omucars BCe MPOLECCHI, OCYIISCTBIISIEMbIE TPH PO3JIMBE MHBA B
0ankn. OQopMUTH KaXKIOMY CTYICHTY 5 BOIpOca IO JJAHHOW TeMe.

3anummuTe Ha3BaHUE paOOTHI U €€ IETTh.

JladopaTopuas padora UccaeroBarhb cnocod po3JuBa NaBa B TapyV N0 YPOBHIO.
CTyaeHT 10JIKeH:

yMeTh:

-OpraHu30BbIBATH IMMPOLICCC PO3JIMBa IMBA B Tapy IO YPOBHIO
3HATh:

-yCTPOMCTBO 00OPY/IOBAaHMA M WX MPUHIMUI JACHCTBUS JJIS TpOIecca pO3juBa MUBA B
Tapy 1o ypoBHIO



Xoxa padoThI:
1.0O3HaKOMBTECH C TEOPETUUECKUMHU MOJIOKEHUSIMHU.
2.BhINIOTHUTE 3aaHue MIPENOoJaBaTeNsl.
3.CocTaBbTE OTYET B COOTBETCTBUH C 3aJaHUCM.

Hean:
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- 3aKpenuTh MPONCHHBIN MaTepua;

- YCIICIIHOE UCII0JIb30BaHNE IPHOOPETEHHBIX YMEHHUH B pealbHOM JKU3HHU.

Crenn. Emxocts Ha 5 nuTpoB ¢ Bomoil, BHM3Y OyTeuika ¢ TpyOkamu. [lo omHoii TpyOke
MIPOMCXOANT 3aMOJTHEHNE OYTHIIKK BOJIOMH, TIO APYTOH MO JaBICHHEM IPOILYKT BO3BPAIIAETCS B EMKOCTb.
Onyckas ¥ MOXHMMAas BTOPYIO TPYOKy, PErylIHpyeM KOJIHMYECTBA JKMAKOCTH B OYTBUIKE, KOTOpas

HAXOAWTCS HIDKE KpaiHero Kpas B Oy ThUIKE.

IIpakTHyeckasi 4acThb.

3amaHue A CTYICHTOB: KpaTKO OMHCaTh MPOLECC PO3JIMBA MHBA B Tapy MO YPOBHIO, H3Y4YHTh
YCTPOHCTBO W TPUHIMII JEHCTBUS OOOPYAOBaHMS pO3NMBA NHBa B OaHKUM 1o ypoBHIO. OdopmMuTth
KaKAOMY CTYJIEHTY 5 BOIpOCa MO JaHHOM TEME.

3anuiuTe Ha3BaHUE pa6OTLI " €€ 1ICJIb.

[Ipunoxenne 1

Koauduxkarop (mpuMepHbIi NepevyeHb) OLEHOYHbIX CPEACTB JJIf OLeHKH 3HAHUI,
YMEHUI U YPOBHS C()OPMHPOBAHHOCTH KOMIIETECH LI

poreBast urpa

o0ydJaromuxcs W MpenojaBaTens IOA
YIPaBICHUEM IPENOJaBaTelis C LENbI0
perieHus y4eOHBIX u
npo¢ecCOHATBLHO-OPUEHTHPOBAHHBIX

33724 MyTeM MTPOBOTO MOJICITUPOBAHUS

Ne n/n Tun oyernounozo Kpamxkas xapakmepucmuxa oyenouno2o Ilpedcmagnenue
Koo cpedcmea cpedcmea OYEHOYHO20 cpedCcmed 6
OYEHOYHO20 gonoe
cpedcmea
1. Henoas w/unu | CoBMecTHast ~ JeATeNbHOCTh  Tpymnmsl | Tema  (mpobiiema),

KOHIIENIIUSI, POJU U
O’KUJIaeEMBIH
pe3ysbTaT
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peanbHOM  TPOOJEMHON  CHUTYyaIuHu.
ITo3Bossier OLICHUBATh yMeHue
aHAJIM3UPOBATh W pellaTh TUIUYHbBIC
poQeCCHOHANIBHBIC 3a]1a4l

Kelic-3amaua

VYueOHBIN MaTepral IMOAaeTCs CTyICHTaM B
BUAe mpoOieM (KeHcoB), B KOTOPBIX
o0ydJaronmmMcsl TpeaiaraeTcsi OCMBICTUTD
peanbHy0 TpodecCHOHaIbHYIO CHTYalnio
IUISL peIIeHus] JaHHOW TpoOJIeMbl. 3HAHHS
npruoOpeTaroTcs B pe3yibTaTe aKTHBHOW U
TBOPYECKOW pabOTHI: CaMOCTOATEIHHOTO
OCYILIECTBIICHHSI ~ LleJienoaranus, coopa
HeoOXxoauMon MHGOpMaNHH, ee aHaIHu3a C
pa3sHBIX TOYEK 3PCHHS, BBLIBIDKCHUS
THITOTE3BI, BEIBO/JIOB, 3aKITFOYEHUS,
CaMOKOHTPOJII ~ Mpolecca  MOJTY4YeHHUs
3HAHUU U €r0 Pe3yJIbTaToOB.

Samauusg
petieHus
3aJ1aun

TS
Kelc -

Omnpoc CpenctBo KOHTPOJIS ycBoeHus | Bompocsl o
y4eOHOr0 MaTepuana TeMbl, pasfena | TeMaM / pa3ienam
WIH pas3zenon JTUCITUTUTUHBI, | TUCIUIUIAHBI WA
OpPraHU30BaHHOE Kak y4deOHOoe 3aHsATHE | MpodecCHOHANIBHOT
B BHJIe coOeceoBaHUsl MPENoaaBaress | 0 MOIYJIs
¢ 00yJarOITMMHUCH.
Kontponbnas | Cpeactso MIPOBEPKHU yMenuii | Kommiekr
pabota MPUMEHATh TOJYYEHHbIE 3HAHMUS I | KOHTPOJIbHBIX
penieHuss 3ajad ONpPEACNICHHOIO THMa | 3aJaHuU o
110 TEME WIH pa3aeiy BapuaHTaM
Kpyrasiit cron, | Onenounsie cpenctBa, mno3Bojsitoniue | [lepeyenn
JUCKYyCCHSI, BKJIIOUUTh OOYyYaroImMXCs B IPOLECC | JUCKYCCHOHHBIX TEM
JUCITYT, OOCYXXJIEHHsI ~ CIIOPHOTO  BOIIpoca, | Ui MIPOBEACHUS
nebaTsl poOJIEMbl M OLEHUTh MX YMEHHE | KpyIJoro cTOJa,
apryMEeHTHPOBAaTh COOCTBEHHYIO TOYKY | JUCKYCCHH,
3peHus JICTIYTa, 1e0aToB
[Moprdonuo IleneBass mombopka paboT cryaenta, | CTpykTypa
pacKphIBaOmIasi €ro HHIUBUAyaTbHBIC | TOPT(OIHO
o0Opa3oBaTenbHbIe JOCTHKEHUS B OJHOM
WM HECKOJIbKMX YYCOHBIX IUCIUTUIHH,
B Tpo(hecCHOHATTEHOM MOAYJIE.
[Ipoexr KoneuHsbli1 nponykr, mnoaydaemsli B | Tema rpynmoBsIx

pe3yiabTare TUTaHUPOBAHMS u
BBIIIOJIHEHUA KOMIIJICKCA y‘-Ie6HBIX n
UCCIIeI0BaTEIbCKUX 3aJJTaHUH.
ITo3Bossier OLICHUTh YMEHUs
o0yyaromuxcs CaMOCTOSITENIHO
KOHCTPYUpOBaTb CBOW  3HAHUA B
mpolecce  peleHus — MPaKTUYEeCKUX
3aja4 ¥ npoOieM, OPUEHTUPOBATHCS B
MH(POPMALIMOHHOM  TIPOCTPAHCTBE U

150058105
WHIUBUTyTBHBIX
MPOCKTOB
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YPOBCHb c(OPMHPOBAHHOCTH
AQHAIMTUYECKUX,  UCCIICOBATEIBCKUX
HABBIKOB, HABBIKOB IPAKTHYECKOTO |
TBOPYECKOTO  MBINUICHUS.  MOXeT
BBIIMIOJIHATECS. B WHAMBHIYaJbHOM
MOPSIIKE WIH TPYNION 00yJaromuxcsl.

Pabouyas
TETpahb

JunakTruueckuil KOMIUIEKC,
MpeIHa3HAYEHHbIN JIJIS
CaMOCTOSITENTLHOM paboThI
00yJaroIIerocs: ¥ MO3BOJISIOIIHIA
OLIEHHBATh YPOBEHb YCBOCHHS UM
y4eOHOT0 MaTepuaa

O6pa3err paboueit
TETpaIu

Pa3znoypoBHeB
ble yueOHbIE
3a1a4M U
3a1aHus

Paznuyaror 3amaum u 3a1aHMs:

a) perpoyKTUBHOTO YPOBHS,
MIO3BOJISIOIINE OIICHUBATH
JIMarHOCTUPOBAThH 3HAHUEC
dakTryeckoro Marepuana (0a3oBbie
HOHSTHS, AJITOPUTMBI, (PAKThI) U
yMEHHE MPaBUIILHO HCIIOJIb30BaTh
CIIeI[aIbHbIC TEPMHUHBI M TOHATHS,
y3HaBaHNE 00BEKTOB U3yUYCHUS B
paMKax ONpeeIEHHOro paszena
JMCIUTIIHHBL;

0) PEKOHCTPYKTUBHOTO YPOBHH,
MIO3BOJISIOIINE OIICHUBATH
JIMAarHOCTUPOBATh YMCHUS
CHHTE3HPOBaTh, aHAIN3UPOBATH,
0000mmaTh GaKTUIEeCKHA 1
TEOPETHYECKHI MaTepHual ¢
(bopMyJIMpOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTaHOBIICHUEM MTPUYHHHO-
CIICICTBEHHEIX CBS3CH;

B) TBOPYECKOT'O YPOBHSI, TIO3BOJISIOIINE
OLICHUBATh U TUATHOCTUPOBATh YMEHHS,
UHTErPHUPOBATh 3HAHHS PA3THYHBIX
o0JacTeii, apryMeHTHPOBATh
COOCTBEHHYIO TOUKY 3pEHHUSI

Kommnekr
Pa3HOYpPOBHEBBIX
3a/1a4 ¥ 3aJaHui

10.

PacuetHo-
rpaguydeckas
paborta

CpencrBo IIPOBEPKU yMeHUuI
OPUMEHATh TOJYy4YEHHbIE 3HAHUA 10
3apaHee ONpEeAEICHHON METOJUKE IS
pelieHuss 3ajady MM 3aJaHuid 10
MOJIYJIIO MJIM IUCLHUIUIMHE B LIEJIOM.

Kommnexr 3amanmi
JUTS BBITIOJIHCHHUS
pacdeTHo-
rpagudeckoit
paboThl

11.

Pedepar

[IpoaykT camocTOSTeNbHON pPaboTHI
CTYJICHTa, TIPEICTaBIAIONINN  COOOM
KpaTKOe W3II0KEHHEe B TMHCHbMEHHOM
BUC IMMOJTYyYCHHBIX PE3YIBTATOB
TEOPETUIECKOTO aHaM3a
ONpPEACIICHHON  TEeMbI, TIe  aBTOP
packpbIBaeT CYTh UCCIeTyeMO
npo0JieMbl,  OPUBOAUT  PA3JIUYHbIC

Tems! pedepaToB
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TOYKH 3pCHHUs, a TaK¥XE COOCTBEHHbBIE
B3IJIs14bI HA HEC.

12. Joknan, [IponykT camocrtosiTennbHON — paboThl | Tembl JIOKJIJIOB,

coo0rIeHne CTYICHTa, TPEACTABIAIOMUNA OO0 | COOOIICHUI
myOardHOe BBICTYIUUICHHE o
MpEACTaBICHUIO TTOJTYIEeHHBIX
pE3yJIbTaTOB DELICHUS ONpeesIeHHOM
TEMBI.

13. CpencTBo KOHTPOIIS, OpraHu3oBaHHOe | Bompocs! o
CobecemoBaHy | Kak cnelnualibHas decena TeMaM / paszenam
e npenoaaBaTesns ¢ 00yJaronmMcs Ha TUCIUTLTAHBI

TEMBI, CBSI3aHHBIE C U3y4aeMOil
JTUCIUILIMHOM, U pacCYUTaHHOE Ha
BBISICHEHHE 00bEMA 3HAHUM
00YYarOIIErOCs 10 ONPEAEIEHHOMY
paszeny, TeMe, mpoOsaemMe H T. II.

14. TBopueckoe | YacTHUHO periaMeHTHPOBAHHOE Tembl TpynmoBHIX

3a/1aHne 3aJlaHKe, UMEIOIIIEEe HECTaHIaPTHOE U/WH

pellIeHre U MO3BOJISIONIee WHIMBHIyaJIbHBIX
JTMarHOCTHPOBATh YMEHHUS, TBOPUYECKUX
WHTETPUPOBATH 3HAHUS PA3TUIHBIX 3a/1aHui
o0nacrtei, apryMeHTUPOBATh
COOCTBEHHYIO TOUKY 3peHusi. MoxkeT
BBITIOJTHATHCS B HHIUBH Ty ATbHOM
MOPSIKE WIH TPYNNON 00ydaromuxcst

15. Tect CpencTBo KOHTpOJIS, HanpaByieHHOe Ha | DoHJ TECTOBBIX
MIPOBEPKY YPOBHSI OCBOCHHUS 3a/laHuit
KOHTPOJIMPYEMOT'O TEOPETHIECKOTO U
MPAKTUYECKOT0 MaTepuaa 1o
JUTAKTHYCCKAM SIMHHUIIAM
JTUCITUTUIMHBI WU PO(PECCHOHATBHOTO
moayist. Cucrema
CTaH/IAPTU3UPOBAHHBIX 3aJaHHA,
MTO3BOJIAIOIAST AaBTOMATH3UPOBATh
MPOLEAYPY U3MEPEHUS YPOBHSI 3HAHHMA
Y YMEHUHN o0yyaroumxcs

16. Occe CpenctBo, IO3BOJISIIONIEE  OLEHUTH | TemaTuka 3cce
yMeHHe 00ydJarolerocs MHUCBMEHHO
u3Nararthb CyTh MOCTABIICHHOM
poOJIEMBI, CaMOCTOSITEIHHO
MIPOBOANTH aHAIH3 ITON MPOOIEMBI.

17. [IpakTrueckue | IT0 3amaHusi, C MOMOIIBIO KOTOPBIX y | Buasl: HabmoaeHue,
paboThI y4aluxcst dbopmupyroTcs U | U3MEpPEHUE,  OIIbIT,
(mpakTUYecKOe | pa3BUBAIOTCS MIPaBWJIbHbIE | KOHCTPYUPOBAHHUE U
3aJlaHue) MIPAKTUYECKHUE JCHCTBHSI. Op. 3aJaHus IS

MPAKTUYECKHUX
paboT

18. JlaGopaTopHble | DTO TPOBEACHUE  yYAIIUMHCS T0 | 3adaHus IUIA
paboTsl 3aJJaHUI0 TPEMNOJIaBaTeNsl OMBITOB C | JaOOPAaTOPHBIX

HCITOJIHh30BaHUEM npudopoB, | paboT
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NPUMEHEHHEM HHCTPYMEHTOB M JAPYTHX
TEXHUYECKUX MPUCTIOCOOICHUH.

19. Tpenaxep TexHuueckoe CpeacTBO, KOTOPOE Kommekr 3ananuii
MOXET OBITh UCIIOJIB30BAHO JIJISI JUis paboTHI Ha
KOHTPOJISt IPHOOPETEHHBIX CTYIEHTOM | TPEHAKEPE
poecCHOHALHBIX HABBIKOB U
YMEHHH 10 YIIPaBJICHUIO KOHKPETHBIM
MaTepuaIbHBIM 00BEKTOM
20. OTueThl 1o | CpeacTBO  KOHTPOJs,  MO3BOJISIOLIAA Buner pabGor wu
MpaKTUKaM oOyJaromemMycst MPOJIEMOHCTPUPOBATE | 3aaHUS Ha
000OIIeHHBIE  3HAHUS, YMEHUS U | yUeOHYIO u
MPAKTUYECKU OMBIT, MPUOOPETEHHBIE | TPOU3BOACTBEHHYIO
3a BpeMs TMPOXOXKIEHUS Y4YeOHOW U | MPAKTHUKY
MIPOU3BOACTBEHHON TMpakTUK. OTYETHI
o MPaKTHKaM MO3BOJIIOT
KOHTPOJIUPOBATH B 11eJI0M ycBoeHre OK
u 11K o6o3nauennbix B [TIICC3.
21. Kontent- AHanu3 U OLIEHKA B COOTBETCTBHH C Ilepeuenn
aHaIn3 KPUTEPUSAMHU JOKYMEHTOB (3KypHAJIOB JIOKyMEHTOB
JOKYMEHTAIIMU | TEOPETUISCKOTO U IPOU3BOJACTBEHHOTO | MOICKAITUX
o0yueHUs1, XapaKTEPUCTUK, TBOPUECKUX | aHAIU3Y, KPUTEPUU
paboT, THEBHUKOB M OTYETOB IO OIICHKH
npaktuke, BKP u np.),
CBUJICTEIHCTBYIOINX 00 YpOBHE
KOMIIETEHTHOCTH 00YYaroIerocs.
22. HuctpymeHT cOopa nHGopMauu s Llenb, 00BEKTHI
HabGmonenue | ycraHoBieHus (PakToB HaOIIOIeHUS,
oOpasery ucTa Jyist
duKcupoBaHus
pe3yNbTaToB
HAOIIOEHUS
23. 3aganue Ha | [Tepeuenp OCHOBHBIX Bomnpocos, | BKP o
BKP KOTOpBbIE JIOJKHBI OBITH PACKPBHITHI B | CIIEHUAIBHOCTH
(MMTUIOMHBII paborte, a Takke ykazaHus Ha ocHoBHBIe | CI1O
MIPOEKT, nH(GOPMAIIMOHHBIE UCTOYHHKH.
TUTUIOMHAs
pabora)
24. DK3aMeH CpenctBo KOHTpOJIS, MpeaHa3HaueHHoe | Bompockl mo

JUTSI BBISICHEHUE 00beMa 3HAHUN 1
yMEHHI 00y4aronierocs 1no
JIMCLUILIINHE

TeMaM / paszenam
JIMCITUTLTHHBI
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