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1. HHACHOPT

KOC no MJIK.01.06 O6opynoBaHre KOHIUTEPCKOTO MPONU3BOACTBA

1.1.

(K00 u HazeaHue OUCYUNIUHBL)

O01mme MoJI0KeHHU

KontponbHo-onenounsie cpeactsa (KOC) npennasHadensl i1 KOHTPOJIS U
OLICHKH 00pa30BaTENbHBIX JOCTHXKEHUN O0Yy4YaloIIMXCs, OCBOMBIIUX IMPOTrpamMMmy
MJIK.01.06 OGopynoBaHue KOHAUTEPCKOTO MPOU3BOJICTBA.

KOC BkII04YalOT KOHTPOJBHBIE MaTe€pUalbl JJISi MPOBEIACHUS TEKYILIEro
KOHTPOJISL U MPOMEXKYTOYHOU aTTecTaliiu B (hopMe KOHTPOJIbHOM paboThl U 3a4eTa
Cc o1leHKOH (3 KypcC).

KOC pa3paboTtanbl B COOTBETCTBUH C:

00pa3oBaTeNbHON  MPOTrpaMMOM

CIIO

1o

coneruaipHocT  19.02.11

TexHonorus NpoAyKTOB IMTAHKS U3 PACTUTEIILHOTO CBIPHS;
nporpammbel MJIK.01.06 O60pynoBaHre KOHIUTEPCKOTO TPOU3BOICTBA.

1.2. Pe3yJII>TaTl>I O0CBOCHUA NUCHHUIIIIUHBI, TOMJIC/KAINEC TPOBEPKE
Pe3yabTarbl HanMeHoBaHuUe 3/1eMeHTA OcCHOBHBIE I0KA3aTEJIN OLEHKHU
o0y4eHust yYMeHMii/3HAHMI pe3yJbTaTOB
(ocBOEHHBIE
yMeHus,
YCBOEHHbIE
3HaHUS,
NPaKTHYeCKU
onbIT (pH
HAJIUYMH)
Vi BU3YaJbHO OLICHUBATh HCIPABHOCTH, | TPAMOTHOE MIPUMEHEHUE
HCIIOJIb30BaTh UHCTPYMEHT ISl OUYMCTKH | MOJIYYEHHBIX 3HAHUH B IpOLIECCE
OT 3arpsA3HEHUM, CMAa3KU W CAHUTAPHOM | PEIICHUS MTOCTaBJICHHBIX 3a1a4
00paboOTKM MeXaHWYeCKHX JeTaied u
y3JI0B, TPHUMEHATb HWHCTPYMEHT MO
HaJIaJKE, HACTPOWKE, PEMOHTY U
peryiaupoBKe, JOKYMEHTAJIbHO
Oo(pOpPMIISITh  Pe3yNbTaThl MPOJICTAHHON
paboThI o 00CITy>)KMBaHUIO
TEXHOJIOTHYECKOTro 000pyI0BaHuUs
y2 HaCTpanBaTh ABTOMAaTU3UPOBAHHYIO | TPAMOTHOE MIPUMEHEHUE
[porpamMmy TEXHOJIOTMYECKOTO | MOJYYEHHBIX 3HAHUW B IIPOLIECCE
rpouecca IIPOU3BOJICTBA xJyieba, | peuieHusl OCTaBIECHHbIX 3a1a4
XJ1€000yIOUHBIX, MaKapOHHBIX u
KOHJUTEPCKUX WU3AEIHI
31 Ha3HAY€HHWE, MPUHLMUII JEUCTBUS W | HHTEPIIPETALNs pe3yJIbTaToOB
YCTPOMCTBO, TpaBWJIa JKCIUTyaTalluH, | U3y4EHUs] ~ Marepuaja  MpHU
METOJBI W CIOCOOBI BBISBICHHUS U | PEIICHUU MPAKTUYECKUX
YCTpPaHEHHMS] HEMCIPABHOCTEW, MOPSIOK | 3alaHUU
MPOBEICHUS TOATOTOBKH, TIIyCcKa |
HaJlaJKU, PEMOHTA, JOKYMEHTOOOOPOT
M0 TPOIECCY MOATOTOBKM K paboTe u
00cCIyXKUBaHUS TEXHOJOTHYECKOTO
o0opyoBaHus
1101 MPOBEPKU HUCIPABHOCTH, OYHMCTKH OT | YCHENIHOE BBITTOJTHEHHE
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3arpsA3HEHUN, CMa3KM MW CaHUTAPHOM | OCTABJIECHHBIX 3a/1a4
00pabOTKM MEXaHWUYECKUX JeTajei wu
y3JI0B, 3aMCHBI
OBICTPOM3HAIITUBAIOIINXCA MaTEPHAIIOB
U JIeTajei, yCTpaHEeHUs] HEUCIIPABHOCTEN
B paboTe, BEICHHs JOKYMEHTAIMH II0
00CITy>KMBaHUIO TEXHOJIOTHYECKOI'0
000pyTI0BaHUS

1.3. PacnipeaesieHue oneHUBaHUs pe3yIbTATOB 00y4eHHs 110 BHIaM KOHTPOJIS

Kox u HaumMeHoBaHHe 3jieMeHTa YMeHHMHd WIH Buabl aTTecTanmuu

3HAHMH Texywuu Ilpomesicymounas
KOHMPOTb ammecmayus

Vi BU3YaJIbHO OILICHUBATh HCIIPABHOCTD, Onenka KonTponbhas

WCIIONBb30BaTh HWHCTPYMEHT JJIi OYHUCTKH OT BBIIIOJIHCHHS paboTta u 3a4er ¢

3arpsA3HEHUHN, CMa3KM M CaHUTApPHOUW 00pabOTKH MPaKTUYECKHUX o1ieHkoii (3 kypc)

MEXaHHYECKHUX JeTalled W y3JI0B, TPUMEHATH | 3amaHuil (padbor)
WHCTPYMEHT MO HaJlaJIKe, HACTPOMKE, PEMOHTY U

pEryJInupoBKe, JOKYMEHTaJIbHO oopmIIATH

pE3yNbTaThI MIPOJICIaHHOM paboTsI 1o

00CITy’)KUBAaHUIO TEXHOJIOTHYECKOIO

o0opyI0BaHUs

Vv2 HacTpauBaTh aBTOMAaTU3UPOBAHHYIO Onenka Kontponbnas
MpOrpaMMy TEXHOJIOTUYECKOTO mporecca BBIMIOJTHEHUS paboTa u 3auer ¢
MIPOU3BOJICTBA xJe0a, xJ1€000yI0UHBIX, MPaKTUYECKHUX o1ieHKoH (3 Kypc)
MaKapOHHBIX U KOHAUTEPCKUX U3AETUIl 3ajaHui (pabor)

31 Ha3HaueHwe, TOPUHIUN  JEUCTBUS U Ompoc KonTponbshas
YCTPOWCTBO, MpaBuja SKCILTyaTallid, METOABl U paboTa u 3auer ¢
CIIOCOOBI BBISBJIICHUSA u YCTpaHEHUS oreHKoH (3 Kypc)
HEUCIIPAaBHOCTEH, HOPATOK IIPOBEICHUS

IIOATOTOBKH, ImyCKa u HaJIaaKu, PEMOHTA,
JOKYMEHTOOOOPOT MO MPOIECCY MOATOTOBKH K
pabore © OOCTY>KHMBAHHUS TEXHOJOTHYECKOTO

o0opynoBaHus

[IO1 npoBepkn HCIPaBHOCTH, OYHUCTKH OT Onenka KoHntponbHas
3arps3HEHUl, CMa3Kl M CaHUTapHOH 00pabOTKU BBITTOJTHEHUS paboTa u 3aueT ¢
MEXAaHUYECKUX JeTallei W  y3J0B, 3aMEHBI MPAKTUYECKUX orieHKoH (3 Kypc)
OBICTPOU3HAIIMBAIOLINXCS MaTEpUaJIOB u | 3amaHuit (pador)

JeTaneil, ycTpaHeHHs HEUCIIPaBHOCTEH B paborTe,
BEJCHUS JIOKYMEHTAllUW 10 OOCIyKUBAaHHUIO
TEXHOJIOTHYECKOr0 000pyA0BaHHUS

1.4. PacnpenesieHne THIOB OIEHOYHBIX CPEACTB IO 3JJI€eMEHTAM 3HAHMUA H
YMEHHMH TEKYIIEero KOHTPOJIsI

Copnepxanue y4e0HOro MaTepuaJia mno THl KOHTPOJIBHOTO
nporpamme YI/M/IK 3a/1aHus
Y1 [ v2 | 31 [ noil

Paznen 1. O0opynoBaHue sl TPOU3BOICTBA CAXAPUCTHIX KOHIUTEPCKUX U3JEIUI
Tema 1.1. O6opynoBanue o011ero Ha3HAUYEHHS ‘ 17 ’ ‘ ‘ 17




Tema 1.2. O6opynoBanue s 17 17
MIPOU3BOJICTBA KapaMen

Tema 1.3. O6opynosanue s 17 17
MIPOM3BOJICTBA KOH(DET U npuca

Tema 1.4. ObopynoBanue 1yis 17 17
MIPOM3BOICTBA IIOKOJIa M KaKao-TOPOITKa

Tema 1.5. O6opynoBanue sl TPOU3BOACTBA MapMesana U 17 17
MACTHIIBI

Paznen 2 TloTouHO-MeXaHW3UPOBAHHBIC JTMHUHM CAXapUCThIX KOHJIUTEPCKUX U3JICTUI

Tema 2.1. [Ilowarue o MamMHAX ¢ ammaparax. 3
[TomymexaHU3UpPOBaHHBIE, MEXaHHU3UPOBAHHbBIC H

ABTOMATHU3MPOBAHHBIC IMOTOYHBIC JINHHH. YpoBeHb

MeXaHMU3alUU MOTOYHBIX JTUHUH.

Tema  2.2. Co3manyue  TCXHOJOTHMYECKOI'O0  IIOTOKA. 3
MopdoJ1oTHsi TEXHOJIOTHYECKOTO MOTOKA

Tema 2.3. IloTounble TMHUN 17 17

A IIpOU3BOJACTBA HeﬂeHHOBOﬁ Hh KapamMeliu C q)pYKTOBO-
ATrOJHBIMH HAYMHKaAMU.

Tema 2.4. TloTouHble JTUHUU JJI TPOU3BOJACTBA OTJIMBHBIX 3
COPTOB KOH(ET.

Tewma 2.5. IloTounble TMHUN 3
JUTSI IPOM3BOJICTBA Pa3Ma3HBIX(PACTSKHBIX) COPTOB KOHOET.

Tewma 2.6. IloTounsle TMHUN 17 17
JUIsET  TpOU3BOACTBA  KOHGET  IyTeM  OTCaAKu U

BBITIPECCOBBIBAHMSI.

Tewma 2.7. IloTouHble TMHUU 3
TSI IPOM3BO/ICTBA IIOKOIAIHBIX

U3EINI.

Tema 2.8. [loTouHble TMHUM U1 NPOU3BOACTBA MapMesanaa, 3

MACTHJIBI U 3edupa.
Paznen 3 O6opynoBaHne MPOU3BOJICTBA MYYHBIX KOHJIUTEPCKUX U3IETUI

Tema 3.1. JIo3aTopsl UIsl CBITYYUX MPOIYKTOB 3
Tewma 3.2. JIozaTopsbl JUIsl )KUJIKUX IPOAYKTOB 17 17
Tema 3.3. IlpuroroBsieHre OTHOPOIHBIX MACC 3
Tema 3.4. IlpokaTka 1 opMOBaHHE TECTOBBIX 3arOTOBOK 3
Tema 3.5. Brinteuka usaenuii 17 17

1.5. PacnpenesieHue THIOB OLECHOYHBIX CPEACTB MO JJeMEHTaAM 3HAHUN M
YMEHHUIi, KOHTPOJIHPYEMbIX HA IPOMEKYTOYHOM aTTecTaAlun

Conep:kanue y4eOHOro MaTepuaJa mno THn KOHTPOJILHOTO
nporpamme YI/M/K 3a/1aHUSA
Y1 Y2 31 o1
Pasnen 1. OOGopynoBaHue Uil NPOMU3BOJACTBA CaxapuCThX | 4 4 4 4
KOHJIUTEPCKUX U3JETUI
Paznen 2 IloToyHO-MEXaHM3MpPOBaHHBIE JUHUM CaXapucThiX | 4 4 4 4
KOHJIUTEPCKUX U3JEITUI
Paznen 3  OOGopynoBaHue  NHpOM3BOJACTBA  MYYHBIX | 4 4 4 4
KOHJIUTEPCKUX U3JETUI
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2. CIIEHU®OUKALINA OHEHOYHbBIX CPEJACTB

2.1. Ha3znauyenue

Crnenmdukanueid yCTaHABIMBAIOTCS TPEOOBaHUS K COACPKAHUIO W
o(OPMJICHUIO BapUAHTOB OIIEHOYHOTO CPEJICTBA: TMpaKTWYeckas padora
(mpakTH4eckoe 3a7aHue), Opoc, KOHTPOJIbHAsA paboTa, 3a4eT C OLIEHKOM.

Tun oneHouyHoro cpeacta (MpakTUdeckas paboTa (MpaKTHYECKOE
3aJlaHue), OMpOC) MpeJHA3HAUCH JUIsl TEKYIIEr0 KOHTPOJS M OLIEHKH 3HAHUU U
YMEHUHN CTYJIEHTOB; THUIl OLIEHOYHOTO CPEeJCTBa (KOHTpOJIbHAS paldoTa, 3a4eT C
OLICHKOM) TMpeaHa3HayeH JUIsl MPOMEXKYTOUHON aTTECTAllMM U OLICHKU 3HAHUU U
ymeHu#t ctynentoB no nporpamme MJIK.01.06 OGopynoBaHue KOHAMTEPCKOTO
MPOU3BOJICTBA 00pazoBarenbHON mporpammbl 19.02.11 TexHonorus npoayKToOB
MUTAHUS U3 PACTUTEIIBHOTO CHIPHSI.

2.2. KoHTHHIeHT aTTecTyeMbIX: CTyACHTHI 3 Kypca.
2.3. ®opmMa H yCJOBUA aTTECTALUM:
Texymumii KOHTPOJIb MPOXOJUT MO TeEMaM y4eOHOM AUCLUILIAHBI.
[IpomexxyTouHas arrectauus MPOBOIUTCA B (pOpME KOHTPOJIBHON padoOTHI,
3ayeTa C OLEHKOM MO 3aBEpIICHHIO OCBOCHMs Y4eOHOro martepuana ydeOHOM
JUCLUIUIMHBI, IPY MOJO0KUTEIBHBIX PE3YJIBTATAX TEKYIIETO KOHTPOJIS.
2.4. Bpewms BbINOJHEHHSA:
Ha BbInonHeHne TEKyEro KOHTPOIs OTBOAUTCS:
npakThyeckas padota (mpaktuueckoe 3aganue) — 45-90 MuH,
omnpoc — 10-20 mun
KOHTpOJIbHAs paboTa, 3a4eT ¢ OIEHKON — 45 MUHYT

2.5. Pexomenayemasi JuTeparypa A Pa3padOTKM  OLEHOYHBIX
CPeICTB U MOATOTOBKHU, 00y4aIOIIUXCHA K aTTeCTAIMU.

Knuroo6ecneueHHOCTDL

Bbubanorpaguyeckoe onucanne U31aAHUA OcHoBHast/ M
(aBTOp, 3ar;1aBHe, BHJ, MECTO M IO/l M3AAHHUSA, | JTOTOJHUTEIbHAS 0;1;;:’65“3‘ 1eKTpoHHbIE
. . JuTepartrypa : ecypcnl
KOJI. CTP.) patyp CIIGIY pecyp
Ywxkukosa, Onbra I'puropeeBHa. Texnonorus  |ocH DBC IOpaiit

MPOM3BOJICTBA XJ1e0a U X1e000yIOUHbIX U3AETUil
: yueOHuk s By3oB / O. I'. Umkukosa, JI. O.
Kopmenko. 3-e uzn., ucnp. u gomn. Mocksa :
FOpaiit, 2021. 251 c. (Briciee o6pa3oBanue) .
ISBN 978-5-534-14562-5 : 819.00

Ywxukosa, Onbra I'puropresna. Texnonorus  |gor ObC [Opaiir
MPOM3BOJICTBA XJ1e0a U X1e000yI0UHbIX U3AETuil
: yueOnuk mis By3oB / O. I'. Umxkukosa, JI. O.
Kopienko. 3-e u3z., ucnp. u 1omn. Mocksa :
FOpaiit, 2022. 251 c. (Beicmiee oOpa3oBaHue) .
ISBN 978-5-534-14562-5 : 1029.00.

Komeoii, EBrennii [lanteneesuy. OCH DBC IOpaiit
TexHonornueckoe 060py10BaHNE MUIIEBBIX
npon3BOJICTB. PacueTHbIN NpakTUKYM : yueOHOe



https://urait.ru/bcode/477944
https://urait.ru/bcode/491140
https://urait.ru/bcode/491264

nocobue st By30B / E. I1. KomeBoit. 2-e u3n.,
ucnp. u gon. Mocksa : FOpaiit, 2022. 203 c.
(Briciiee obpazoBanue) . ISBN 978-5-534-
08995-0 : 869.00.

O06opynoBaHUE MPEANPUATUN 00IIECTBEHHOTO
nutanus. [Ipaktukym : yueOHOe mocodue s
CIIO / Ya6muu b. B., EBnoknmos U. A. - 2-¢
W3/., ucnp. u gom. - Mocksa : FOpaiit, 2021. —
349 c. - (IlpodeccuonaaprHoe 0Opa30BaHKE).

FOcymosa, I'. I'. OCH DbC
TexHOI0rHsI MyKOMOJIBHOTO MPOU3BO/JICTBA : ZNANIUM
yuebHoe nocoodue / FOcymnosa I'. I'. — Mockaa :

NHOPA-M, 2021. — 180 c.

Yabaud, b. B. OCH DBC FOpaiit
O6opynoBaHue NPEANPUSTHI 00IIECTBEHHOTO

nuTanus : yaeOuuk / Yabmuun b. B., EBnokumoB

N. A. - 2-e u3a. - Mockasa : FOpaiit, 2021. - 695

C.

Kypoukun, A. A. OCH DBC IOpaiit
O06opynoBaHue repepadaThIBAIOIINX

Mpou3BOJCTB. PacTurenbHoe Chiphbe : yueOHUK

st CI1O / Kypoukun A. A., IllaGyposa . B.,

baiikun C. B., Kyxapes O. H. ; mox obm1. pen.

Kypouknna A. A. — 2-e u3[., ucIp. U A0I. —

Mockaa : Opaiit, 2021. — 446 c.

Komresoi, E. I1. OCH DbC FOpaiit
TexHonornueckoe 000py10BaHUE MUIIEBBIX

MPOU3BOJCTB. PacueTHbIi MpakTHKyM : yueOHOe

rocooue mist CITIO / Komesoii E. I1. — 2-e u3z.,

uctp. u 1on .— Mocksa : FOpaiit, 2021. — 203

C.

I'ne3guioBa, A. U. hite)ut DbC FOpaiit
[Tporiecchl 1 anmapaThl MAMIEBBIX TPOU3BOCTB :

yueOHuK u npaktukyMm ans CIIO / 'me3aunosa

A. U. — 2-e uzx., nep. u non. — Mocksa :

[Opaiit, 2019. — 270 c.

IMuases, M. H. oIt DbC FOpaitt
OTorieHue, BEHTUISIMS U KOHIUIIMOHUPOBAHKE

Bo3yxa. [I[pumMepsl pacuera cuctem : yueOHOE

noco6ue / [llunses M. U., Xpomona E. M.,

[opomenko FO. H. ; mox pex. lllunsea M. 1. —

2-e u3a., uctp. u non. —Mocksa : FOpaiit, 2021.

— 250 c.

HabauH, b. B. o DObC FOpaiit



http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2184&TERM=%D0%AE%D1%81%D1%83%D0%BF%D0%BE%D0%B2%D0%B0,%20%D0%93%D0%B0%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://znanium.com/catalog/document?id=361202
http://znanium.com/catalog/document?id=361202
https://urait.ru/bcode/475758
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3612&TERM=%D0%9A%D1%83%D1%80%D0%BE%D1%87%D0%BA%D0%B8%D0%BD,%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/471913
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2716&TERM=%D0%9A%D0%BE%D1%88%D0%B5%D0%B2%D0%BE%D0%B9,%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%9F%D0%B0%D0%BD%D1%82%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/472887
https://urait.ru/bcode/473960
https://urait.ru/bcode/474917
https://urait.ru/bcode/475484

3. BAPUAHTBI OHEHOYHbIX CPEJICTB

HNPUMEPHBIE BOITPOCHI V11 KOHTPOJbHOW PABOTHI

1. HazHaueHue, yCTpOMCTBO, MPHUHIUI pabOThl O00OPYIOBAaHUN IS MEXaHMYECKOW 00pabOTKH
CBIPHsI U IOTY(aOpPUKATOB, MOJIOTKOBOH, BAJIKOBOW H yIApHO-IITHU()TOBONW MEIHHHII.
2. Haznauenwue, ycTpoiCcTBO, MPUHIUI pabOTHI 000PYIOBAHUIA JIsl TEIIJIOBOM 00PaOOTKHU CHIPhS
U oryGaOpHuKaToB, BAPOUHBIX KOTJIOB OTKPBITOTO M 3aKPHITOTO THIIA.
3. Ha3nauenme, ycCTpOHCTBO, IOPUHLIKI  pabOThl  BaKyyM-BapOYHOTO amnmnapara,
MOMaJIOB30MBaIHbHON MAIIIUHBL..
4. Haznauenue, yCTpOHCTBO, MPHUHIMI pabOThl 000PYAOBAHUS ISl OXJIAXKACHUS KapaMelbHOU
Macchl ¢ OJJHUM U JAByMs OapabaHamu.
5. Ha3znauenwue, ycTpolCcTBO, IPHUHITUI pabOThI KapaMeneOpMYOIeH MallluHBbI.
6. HaznaueHnue, ycTpolCTBO, MPUHLMI paOOThl MOJKATOYHON MAIMHBI U )KT'yTOBBITSATUBATEIS.

Kpurepun oneHku:
OLICHKA «OTJIMYHO» BBICTABIISIETCA CTYJIEHTY, €CJIN IIPaBUIIbHBIE OTBETHI COCTABIAOT - 90-100%
OILICHKA «XOPOLLIO0Y, €CIU MPABUIIbHBIE OTBETHI COCTABIAOT -80-89%;
OLICHKA «yJIOBJIETBOPUTEIBLHOY, €CJIU MPAaBUIIbHBIE OTBETHI COCTABISIOT - 70-79%
OIICHKA «HEYJOBJIETBOPUTEIHLHOY, €CIIH MPABUIIbHBIE OTBETHI COCTABISIOT MeHee 70%

HNEPEYEHb BOIMPOCOB JUIS 3AYETA C OLIEHKOHN
1. Haznauenue, ycTpOMCTBO, MPUHIUI pabOThl 00OPYJOBAaHUN IS MEXaHMYECKOW 00pabOTKH
CBIPbsI U N0Ty(aOpUKATOB, MOJIOTKOBOM, BAJIKOBOH M yIapHO-IITU()TOBONH MEIbHHMII.
2. HaznaueHwue, ycTpoiCTBO, MPUHIMUI pabOThl 000PYJOBAHUM IS TEIJIOBOM 0OpaOOTKHU ChIPbS
U nonypadpHuKaToB, BAPOUHBIX KOTJIOB OTKPBITOIO U 3aKPHITOTO THIIA.
3. Ha3nauenume, ycTpOMCTBO, INPUHLMI  pabOThl  BaKyyM-BapO4YHOTO anmnapara,
NOMaJI0B30MBAJIbHOM MAILUHBI..
4. Ha3naueHue, ycTpOHCTBO, MPHUHLMII padOThl 000PYAOBAHUS ISl OXJIAXKACHUS KapaMelbHOU
Macchl ¢ OJHUM U AByMs OapabaHaMu.
5. Ha3nauenwue, yCTpOWCTBO, IPUHIMI PabOTHI KapameaeGOpMyIOied MalliuHbI.
6. Ha3znauenue, ycTpoiCcTBO, MPUHIMI PabOThl MOJKATOYHON MAIIMHBI U )KTYTOBBITSTUBATENS.
7. HaznaueHnue, ycTpOHCTBO, MPUHLUI pabOThl KapaMelepexylel | KapamesemTaMIyonen
MaIlIHH.
8. HaznaueHue, yCTpOHCTBO, MPUHIIUI pabOThl 000PYIOBaHUS I OXJIAKICHHUS KapaMelu.
9. CnocoObl (opmoBaHus KoprycoB KoHGpeT. KoH(peTooTIMBOUHbIE MAIIUHBI.

10. Ha3nauenue, ycTpoOWCTBO, NpPUHLIMI ~ paboThl  (OPMOBAaHUS IKTYTOB  IYTEM
BBINPECCOBBIBAHUS.

11. Ha3nauenue, ycTpoiicTBO, NPHUHLHUI pabOThI OTCAJOYHOM MaIIMHBI ISl KYMOJIOOOPa3HBIX
KOPITYCOB.

12. Ha3zHaueHue, yCTpOHCTBO, MPUHLMII pabOTHI pa3Ma3HOTO0 KOHBeHepa.

13. HaznaueHue, ycTpOHCTBO, NMPHUHLHUI pabOThl KOH(ETOpe3aTeabHONM MAaIlWHBI THILOTHHHOTO
THUIIA.

14. Ha3znaueHue, ycTpOHCTBO, MPHHLUUI PabOThl YCTAaHOBKM JJIsi YCKOPEHHOW BBICTOMKU
KOPITYCOB KOH(eT.

15. Haznauenue, ycTpoiCTBO, NMPUHLMI paOOTHI arperara Jjisi MOJTy4eHus: Kakao-TEPTOro.

16. Ha3nauenue, ycTpoicTBO, NPHHIMI PabOTHI TUIPOMPECCOBON YCTAHOBKM JJISI OTKATHS
KaKao-Mmacia.

17. Ha3znaueHue, yCTpOHCTBO, MPHUHIMI pabOTHI B30MBAIBLHOTO arperata i 3eUpPHBIX Macc.
18. Haznauenue, ycTpoiCTBO, NMPUHLHUI pabOTHI 3¢(UPOOTCATOUHON MAIIUHBI.

18. HazHaueHue, yCTpOHCTBO, MPUHIIUI padOTHl MACTUIOPE3aTEIbHON MAaIHBI.

20. ITlonsatme o MammHax M anmnaparax. [lolymexaHW3HMpOBaHHBIE, MEXAaHU3UPOBAHHBIE U
ABTOMATHU3UPOBAHHBIEC TOTOYHbIE JIMHUU. Y POBEHb MEXaHU3ALIMU TOTOYHBIX JIMHUM.

21. Co3nianue TeXHOJIOTHUECKOTo MOTOKa. Mop(oIorus TEXHOJIOTHYECKOTO MOTOKA.
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22. TloTo4yHble JTUHHUH MAJsl MPOU3BOJICTBA JICACHIIOBOM M Kapamenu ¢ (PpyKTOBO-ATOTHBIMU
HAYMHKAMHU,

23. IloTo4HbIC TUHUM JIJISl IPOU3BOACTBA OTJIMBHBIX COPTOB KOH(]ET.

24. IToTouHbIEC JIMHUM JIJIS1 TPOU3BOACTBA Pa3Ma3HbBIX (PACTSKHBIX) COPTOB KOH(DET.

25. TloTo4HbIC TUHUM JIJIS] IIPOU3BOACTBA KOH(ET MMyTEM OTCAJKU U BBIITPECCOBLIBAHUSI.

26. IloTouHbIE TUHUHU JIJIS1 TPOU3BOACTBA IIOKOJIAIHBIX HW3]ICIUI.

27. IloTo4HbIe TUHUM JIJIS] IIPOU3BOICTBA MapMenaa, MacTHIIbI | 3eupa.

28. Ha3znaueHwme, yCTpOWCTBO, MPHUHIMI pPabOTHl J03aTOPOB JUIA CHIYyYUX IPOAYKTOB,
aBtoBecoB JIM-100, JIM-200.

29. HaznaueHue, yCTPOMCTBO, MPHUHIIUI PAOOTHI JIEHTOYHBIX J03aTOPOB, ITHEKOBBIX J103aTOPOB
JUIS MYKH U CaXapHOTO TeCcKa.

30. HaznaueHue, yCTpONCTBO, MPUHIIMIT PadOTHI J03aTOPOB KUIAKAX KOMIIAHEHTOB.

31. Ha3nauenue, yCTpONCTBO, MPUHIHUI PAOOTHI TECTOMECHIBHBIX MAIIWH MEPUOTUYECKOTO H
HEIPEPHIBHOTO JIEHCTBHSI, KPEMOB30MBAJILHON MAIIIMHBI.

32. Ha3nauenue, yCTpOMCTBO, MPUHIUNI PaObOTHI 000PYAOBAaHUN ISl MPOKATKH TECTA, IITAMII-
MaIlIuHbI YIAPHOTO IEUCTBUS JJIS 3aTSHKHOTO TICUYCHbS.

33. Ha3naueHue, yCTpOWCTBO, MPUHIMII paOOThl POTALMOHHON (OpMyrOImIel MalIMHbI A
CaxapHOTO MEeYEHBS.

34. Ha3nauenue, yCTpOMCTBO, MTPHUHIUI padOTHl OTCAAOYHON MAIMHBI I MUPOXKHBIX THIA
«bymey, «Oxnep».

35. HaznaueHnue, yCTpOMCTBO, MPUHIUIT PabOTHI MeUel Il BBICYKH MYYHBIX KOHJIUTEPCKUX
W3JICNIUI C Ta30BBIM M 3JieKTpooborpeBoM. Kiaccudukanus meuei.

36. Pacuer neueli ¢ JICHTOYHBIM U JIIOJICYHOM ITOJIOM.

37. Ha3nauenue, yCTpOICTBO, MPUHLHUI paOOTHI MEYU C KaHAILHBIM 000TPEBOM.

Kputepun ouenku:

OIICHKA «OTJIMYHOY BBICTABJISETCS CTYACHTY, €CJIM MPAaBUIIbHbIE OTBETHI COCTABIAIOT - 90-100%
OLICHKA «XOPOLIO», €CIU MPAaBUIbHBIE OTBETHI COCTABISIIOT -80-89%);

OILICHKA «yJIOBJIETBOPHUTEIHHOY, €CIU MPaBUIbHBIE OTBETHI COCTABIAIOT - 70-79%

OIICHKA «HEYIOBJIECTBOPUTEIILHOY, €CITU MTPaBUIIbHBIE OTBETHI COCTABIIAIOT MeHee 70%

INPAKTUYECKHE 3AHATUA

[Tpaktnyeckoe 3ansitue  Ne 1 3yuenuwe oOopymoBaHusl JjIsl TEIUIOBOM OOpaOOTKH ChIpbS U
nory(aOprKaToB

[TpakTueckoe 3anstue Ne 2M3yueHue ycTpoiicTBa U MpUHIMIA JEHCTBUS yAapHO-IUTH(HTOBON
MEJbHUIIBI.

[Ipaktuueckoe 3anstue Ne 3MccnenoBanue NpUUMH HEPA3PHIBHOCTH KapaMeJIbHOTO JKIyTa.
[Tpaktuyeckoe 3anstTie Ne 4. Pacdyer n oOciaykMBaHHE YCTAaHOBOK JUIsl YCKOPEHHOM BBICTOMKHU
KOPITYCOB KOH(eT

[Tpaktuyeckoe 3anstue Ne 5.MccnenoBanue paboThl FHIPOIPECCOBOM YCTaHOBKH.
[IpakTuueckoe 3anstue Ne 6YpaBHeHnue OanaHca Biaru mpu CyIike.

[TpakTuyeckoe 3anstue Ne7M3ydeHne o00pya0BaHuUS IS TPOM3BOICTBA KapaMelu.
[Tpaktuueckoe 3anarue Ne 8M3ydeHue pabOTHI 00OpYJAOBaHUS MPU MPOU3BOACTBE KOHPET U
upuca

ITpakTueckoe 3anatue Ne 9 IIpoBenenne aHanmm3a 703aTOPOB KUJIKUX KOMITAHEHTOB
ITpakTueckoe 3ansatue Ne 10M3ydeHne cxemsl evel ¢ peuupKyJIssLuei ra3oB

ITpaktnueckoe 3ansatue Ne 11 M3yuenne ycrporictBa TEHOB 1 ra3oBbIX ropenok
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N3yuyenne o0opynoBanus Jisi TENVI0BOI 00padOTKH CHIPbS M NOJIY(PadpUKATOB.
Hean: 3akpenuTh NPONUICHHBIM MaTEpHal, YCIENIHOE WCIOJIb30BAaHUE MPHOOPETEHHBIX
YMEHUH B pEIbHOU JKU3HHU.

Tennooomennvie annapamvl 011 HAZPECAHUA, YEAPUGAHUA U MeMnePUPOSanus. [1nsa
TEIJIOBOM 00pabOTKH ChHIpbs U TONY(haOpUKAaTOB - HArpeBaHMs, BBIIAPUBAaHMS (yBapUBaHUS)
PacTBOPOB, a TAKXKe JUIsl PACTBOPEHUS CHIPbS - B KOHAUTEPCKOM IMPOU3BOJCTBE MPUMEHSIOTCS
pa3MyHbBle  ammapaTbl [EPUOJAMYECKOr0 U HempepblBHOro JAeictBus. K anmaparam
MEePUOIUYECKOr0 JIEUCTBHUS OTHOCATCS: OTKPBIThIE BAPOUHBIE KOTJIbI, B TOM YHCIIE JUCCYTOPHI -
OJIHOCTEHHBIC BapOYHbBIC KOTIBI JUIsl pacTBOpEHHUs caxapa ¢ 0apboTepoM M 3MEEBUKOBHIM
oborpeBoM; cdepudeckue BaKyyM-ammaparbl s yBapUBaHUs HAYMHOK, YHHBEpPCAIbHBIC
BAaKyyM-aIlllapaThl.

K anmapatam HenmpepbIBHOTO JEHCTBUS OTHOCSTCS: PACTBOPUTENM JJIsi MPUTOTOBICHUS
CUpola, B TOM YHCII€ CEKIHMOHHBIE, IIHEKOBOI'O THUIIA M Jp.; 3MEEBUKOBBIC ammaparsl,
paboTaroliue MoJ Pa3peKeHUEeM - C BaKyyM-KaMepoul (IMpEeMMYIIECTBEHHO ISl yBapUBaHUS
KapaMellb-HOM Macchl) WK 0€3 pa3pekeHus - ¢ Mapo-oTAeIuTeNeM (1 yBapuBaHUus GpyKTOBO-
SATOIHBIX HAYMHOK, PA3JIMYHBIX KOH(ETHBIX, MPUCHBIX, MMACTUJIO-MApPMENIaIHBIX M JPYTUX
KOHIUTEPCKUX MAacc); 3MEEBUKOBBIE OMaJI0-BaAPOUYHBIE KOJOHKHU JUIS YBapHUBaHHUS MOMAaJHBIX
CUpOIOB, paboTaromnue 0e3 pa3pekKeHUus, ¢ Mapo-OTIACIHUTEIIEM; TEIIOOOMCHHBIC AammapaThl
IJICHOYHOIO Tuma. /[ TeMmepupoBaHUsS pPa3IUYHBbIX KOHJIUTEPCKUX MAacCC IMPUMEHSIOTCS
TEMIIEpUPYIOIINE MAIIUHBI, B TOM YHUCJE: MWIMHIPUYECKHE TEMIICPUPYIOIINE MAIIUHBI-
COOpDHHKM TIEPUOJAUYECKOTO JIEUCTBUS C TMApOBOJSHON pyOamko M MeMIanKkod s
TEMIIEPUPOBAHMS HAYUHOK, TEPTOTO Kakao, KOH(ETHBIX, MIOKOJAAHBIX W JPYTrUX MAacc;
IIHEKOBbIE AaBTOMAaTUYECKHE MAlIMHbl HENPEPbIBHOIO JEUCTBUS Uil  TEMIIEPUPOBAHUS
IIOKOJIAMHBIX Macc. s co3maHus W TOAAEpKaHUST B BaKyyM-ammaparax pa3peKeHus
YCTaHaBIMBAIOTCS KOHACHCATOPhl CMELIEHHWS C MOKPOBO3AYIIHBIMUA MOPIIHEBBIMU WM
pOTAIlMOHHBIMHA BOJOKOJIBIIEBBIMH BaKyyM- Hacocamu. JlJis mojaud B anmaparbl Ha TEIUIOBYIO
00paboTKy cMmeceil W Il OTBOJA TOTOBBIX MacC HCIOJB3YIOTCA ILTYH)KEPHBIE, IIECTEPEHHbBIE
(KOJIOBpaTHBIC) MITM POTAIIMOHHO-3y09YaThie HACOCHI.

IIpakTHyeckas 4acrThb.

3amanue s CTYACHTOB: M3YYUTh M 3HATh YCTPOMCTBA W TPHUHIUIT 00OPYTOBaHUS
TEIJIOBOM 00pabOTKH ChIphbsi U monydabpukatoB. Kaxmomy cTyneHTy OyAeT AaHO 3aJaHHE U3
MepPEYHsI BOIPOCOB U OIPECIICHHE MPOU3BOIUTEILHOCTA BAPOYHOTO KOTJIA TEPHOTUUYECKOTO
JIEUCTBUA.

KouTtpoJbHble BOonpochi:

1. 3 xakux y3710B M J€Taliel COCTOUT BAPOUHBIN KOTEJ 3aKPHITOrO TUMHA?

2. U3 xakux y37I0B U JeTalield COCTOUT MOMaI0BapOUYHasl KOJIOHKA

3. U3 xakux y370B ¥ A€Tajell COCTOMT BapOUHBIN KOTEI OTKPHITOrO THMA?

4. 13 kakux y3JI0B U JIETaJIE COCTOUT 3MEEBUKOBBIN BaKyyM-amnmnapar?

5. W3 Kakux y3JI0B U JI€TAJIE COCTOUT TEKCTypa

6.Ilepeuncnure MpoIECCHI, MPOTEKAIOIINE B BAKYyM-arnmapare, ero yCTponucTBo?

7.0TBEeTUTH MOAPOOHO HA BOMPOC MO YCTPONCTBY U MPUHIUMY JCHCTBHS BapOYHOTO KOTIA
3aKpBITOrO THMA?

8. OTBeTUTH MOJAPOOHO HA BOMPOC MO YCTPOMCTBY W MPHUHIIMITY JACWCTBUS BApOYHOTO KOTIIA
OTKpPBITOTO THIA?

9 .OTBeTUTH OJIPOOHO HA BOMPOC MO YCTPOMCTBY W MPHUHIIUITY IEHCTBHUS TOMaI0COUBATEHOM
MaIlTuHbBI?

10. OtBeTuTh TOAPOOHO HA BOMPOC MO YCTPOMCTBY M MPUHIHUIY JIEHCTBUS MAIIUHBI IS
TEMITIEpUPOBAHUS KOHIUTEPCKUX Macc?

11. Kakue 6e30macHbIe YCIOBHS TpyJa HEOOXOAUMO TIPH paboTe BakyyM-amnmapara?

12. YeM oTnMyaeTcs KOHCTPYKTUBHO BapOUHBIA KOTEJ 3aKPBITOTO TUIA OT OTKPBITOrO TUIA?
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3amava: OMpeNeNUTh MPOU3BOAUTEIHLHOCTh BAapOYHOTO KOTJIA B KI/4 TMEPUOIUYECKOTO
ICUCTBUSL.

HcxonHble naHHbIE:

- KonnyecTBo 3arpy:;keHHOro npojaykra B koren 150 kr.

- Bpewms 3arpy3ku 10 muH.

- Bpems o6paboTku 30 MuH.

- Bpewms Beirpysku 10 muH.

- [ImoTHOCTH MpOayKTa 450 KI/M3.

3anumuTe Ha3BaHUE paOOTHI U €€ TICITb.

H3y4yenue ycTpoiicTBa M NIPUHUIMIIA 1efiCTBUSA YIAPHO-IUTH(PTOBOMH MeJIbHUIbI.
Hesb:3akpenuts NPOWJCHHBI MaTepUa;yCIIEIIHOE HCIOJIb30BAaHUE NPUOOPETECHHBIX
YMEHUH B pEIbHOU JKU3HHU.

Kakao-kpynka mnopaercs W3 NpPUEMHOM BOpPOHKM 1 B je3uHTerparop 3 IpH IOMOIIU
3JIEKTPUUECKOr0 BUOPALIMIOHHOIO IUTATeNs 2 Yepe3 IIIF030BOM 3aTBOP-IIUTATEb.

:I F‘.‘,“n <o 1 Beadyr
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¢ (]

il

Puc. 1. lesunTerparopusiii arperar cucrembl IlIénendeprepa.

JlesuHTerpaTop COCTOUT M3 JABYX AMCKOB C KPYIJIBIMH INTH(TaMH, PACHOJOKEHHBIMH IO
KOHIEHTPUYECKUM OKpYyXKHOCTsIM (574 1mT.) U3 JjerupoBaHHOM cranmu. OpuH  JHUCK
HEMOJABIKHBINA, BTOpol Bpamaercst ¢ 4yactotoil 5200-5500 o6/mun. Kopmyc ane3unTterparopa
oxJyaxaaetcs Bojou. Kakao teproe B pe3ynbrare TpeHust Harpeaetcs 10 105-110°C, uro moxer
OTPHIIATENIBHO CKa3aThCsl HA €ro KauyecTBe, MMO3TOMY M3 JI€3UHTErpaTopa OHO HaIpaBiseTcs B
OXJIAKJAKolIee YCTpOIlCTBO 4, mpeicTaBisioniee co00M CcHCTEMY TOPU3OHTANBHBIX TPYO, IO
KOTOPBIM LIUPKYJIUPYET X0noaHas Boaa. OxyaxaeHHoe 1o TeMnepatypsl 85-95°C kakao teproe
CIIMBaeTCs B MPUEMHUK 5 M Jajee Mpu MOMOUIM Hacoca 6 MmepekaunBaeTcs B TEMIIEPUPYIOLIHIE
cOopHuku. [IpueMHUK Bce BpeMs JIOJKEH OBITh 3allOJIHEH Kakao TePThIM, TaK Kak OH SBJISETCS
THJIPABIMIECKAM 3aTBOPOM ISl CHCTEMBI ITUPKYISIIIAN BO3MyXa. B ne3uHTerpaTop HempephIBHO
MOJAeTCsl Yepe3 PEerylupyIoUlylo 3acilOHKY OYMIICHHBIM BO3/yX, KOTODBI, Hachllas Maccy,
CIOCOOCTBYET YAAJNEHUIO M3 HEE BJard M JIETY4YHUX KHUCIOT (YKCYCHOHM W J1p.), oOiajarommx
PE3KUM 3araxoM M HEMPHUATHBIM BKycOM. BO3yX M3 OXJIa)KAaIoLIEero yCTpoiicTBa HanpaBisieTcs
1o TpyOOIIPOBOY B IIMKJIOH 7. B IIUKJIOHE OT BO3AyXa OTAEMSIOTCS KalelbKu Kakao TePTOro u
CTEKAaloT 10 TPyOONnpoBOAY B 00U MpueMHbIi cOopHUK. V3 IMKIIOHA BO3AYX C TeMIepaTypoi
80-85°C mocTtymaeT Ha OXJaXJIeHUE B KOHJAeHcatop 8 - TpyOyaTblii XOJOIWIbHUK,
OXJIAXKJAEMBIH BOJIOM. 3/1€Ch MPOMCXOAUT OXJIAXKACHHE Bo3ayxa o Temneparypel 50- 55°C u
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KOHJIGHCAllUs TapoB BJIATM M JIETYYMX KHCIOT, a TaKXe YaCTHUI[ KaKao TEepTOro, KOTOpHIE
CTEKalOT B COOPHUK KOHJIeHcaTa. M3 KoHAeHcaTopa BO3AyX HAIMpaBIIseTCS BO BTOPOU IUKIIOH 9,
B KOTOPOM IPOMCXOUT €r0 OKOHYATEIbHAs OYMCTKA OT Biaru. Jlanee Bo3ayx mo TpyoonpoBoay
BHOBb HallpaBiisieTcs B Ae3uHTerpatop.Haubonbiiee pacrpocTpaHeHne B HACTOAIIEE BpeMsi Ha
KOHIUTEpCKUX (abpuKax HMMEIOT JE3MHTErPAaTOPHBIC YCTAHOBKHM Kak o00Jajaronme psaoMm
NpEeUMYIIECTB TMepel JAPYrMMU BUAAMHM H3MeNbYaromero o0OopyaoBaHus: 1) BbICOKas
IIPOU3BOJUTENIBHOCTh, B PE3YJbTAaT€ YEro OJHA YCTAaHOBKA 3aMeHsAET 4-5 BOCBMHUBAJIKOBBIX
MEJBHHUIL, 2) SKOHOMUS IIomaan; 3) Oojee BbICOKas TUCHEPCHOCTh Kakao Teproro (95,5% mo
PeytoBy, T. €. oHO comepxkuT 95,5% mo macce uyacTuil pa3MepoM MeHee 35 MKM) u Oonee
BBICOKOE COJIepXKaHHe BCKPBITHIX KIETOK; 4) OKHUCICHHE IyOMJIbHBIX BEIIECTB B IIpoOIEcce
U3MEIBYECHUSI KPYIKH, TaK KaK OH IMPOMCXOJUT B YCJIOBMSIX a’paluu; 5) yJaJleHHe 4acTu
JETYYMX KHCIOT C HEMPHUSATHBIM 3allaxOM M BIIarM B pe3yjbTaTe€ HarpeBa M adpallH MaccChl;
BJIQXKHOCTb KaKao TEPTOro IO CPaBHEHHUIO C BIIAXHOCTBIO Kpynku cHukaercs Ha 0,8-0,9%.
OpnHako 3TH YCTAaHOBKM MMEIOT PsJI HEJOCTAaTKOB: 1) ObIcTpas WM3HAIIMBAEMOCTb IITU(TOB
MENIBHUIIBI, OCOOCHHO TMPH HCIOJb30BAHUM KPYIKH C MOBBIIIEHHOW BJIAXKHOCTBIO; 2)
3HAYUTENbHBIN 1IyM pHU paboTe YCTaHOBKHU.

IIpakTH4eckas 4acThb.

3amanue 7S CTYICHTOB: U3yYUTh U 3HATh YCTPOMCTBA U MPUHIUI YAAPHO-IITU(TOBOM

MenbHUIIBL, KaxioMy cTyeHTy OyJeT 1aHO 3a/laHue U3 IEPEYHs BOIIPOCOB.

KonTposbHbIe BONPOCHI:

1. 13 xakux y3I/I0B | JeTajeil COCTOUT yAapHO-IITH(TOBAs MEIbHUTIA?

2. HazoBuTe OCHOBHBIE y3JIbl U ICTAIH OXJIAQJAUTENS TS ChIPhs?

3. HazoBuTE OCHOBHBIE 3JIEMEHTHI KOHCTPYKLIUU OXJIaJUTENs 1Sl BO3ayxa?

4. Ha3zoBuTe OCHOBHBIE DJIEMEHTHl KOHCTPYKIMHU OXJAIUTENs  yAapHO-IUTH(HTOBOU
MEJIbHUIIBI?

5.HazoBuTe OCHOBHBIE JIEMEHTHI KOHCTPYKIIUU JUCKOB YAAPHO-IITU(HTOBOW MEITbHHIIBI?

6. HazoBuTE OCHOBHBIE 3JIEMEHTHI KOHCTPYKILMH Yy3J1a I01a4H BOJbI?

7. Kakue Oe3omacHble YCIOBHS Tpylda HEOOXOAUMO coOJoAaTh Mpu paboTe yaapHO-
mTU(HTOBON METHHHIIBI?

3anumure Ha3BaHUE pabOTHI U €€ 1IeNb.

HccnenoBanue Npu4MH HEPA3PHIBHOCTH KAPAMEJIbHOIO KIYTA.

Hesb:3akpenuTs MNPONWIEHHBIM MaTepHal;yCIEIIHOE HCIOJIb30BAHUE TPHOOPETEHHBIX
YMEHUH B pEAIbHOU KU3HHU.

XKryToBBITATMBaTEIb COCTOMT M3 TPEX MAPBEPTHUKAIBHO PACIOJIOKEHHBIX KaIHOPYIOIIUX
POJIMKOB M OJHOI'O NIPHEMHOro poiuka. Kaxknas mapa poJIMKOB HMMEET PA3IM4YHOE OYKO H
Pa3IMYHYI0 CKOPOCTb, Onarojjapsi yemy JOCTUIaeTCsl PaBHOMEPHOE BBITATMBAHHE JKI'yTa U €ro
KanuOpoBKka. JKTyT MOCTENEHHO BBITATMBAETCS, YMEHBIIAETCSI B JAMAMETpPE 10 BEJIWYUHBL,
HE00X0IMMOM 17151 BBIpaOOTKH KapaMeiH 3aJJaHHOTO copTa.

IIpakTH4yeckas yacTsb.

3amaHue [ CTYAEHTOB: M3Yy4UTh M 3HAaTb YCTPOMCTBO M MNPUHLUI JEHCTBUSA
KT'YTOBBITATHBATENS, MOJIy4aTh HEPa3pbIBHbIN KapamelbHbIN KryT. CocTaBUTh 5 BOMPOCOB MO
MIOJIYYEHHUIO HEPA3pBIBHOTO KAPaMEJIbHOTO XKI'yTa.
3anumuTe Ha3BaHUE pabOThI U €€ 1IElb.

Pacyer 1 00c/1y’)KMBaHHE YCTAHOBOK VISl YCKOPEHHOMBBICTOMKH KOPILYCOB KOH{eT.
Hesb:3akpenuTh NPOWICHHBIM MaTepHal;yCIEIHOe HCIOJIb30BAHUE TPHOOPETEHHBIX
YMEHUH B pEaIbHOU KU3HHU.
JIvHKMS yCKOPEHHOM BBICTOMKHM TMpEAHa3HA4YeHa JUIsi aBTOMATHU3AIMU MPOIECCa OXJIAKICHUS
KOPITycOB KOH(eET mocie (opMOBaHUS METOJOM OTCaJKU KOH(ETHBIX Macc Ha JIOTKH, MOJI0OHbI
VI OTJIUBKH B (JOPMBI (CHIIMKOHOBBIE, TOJIMKapOOHATHBIE WM BHIILITAMIIOBAHHBIE B Kpaxmase).
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Jluaus obecrieynBaeT YMOPSIOYCHHOE MEpEeMEIleHHe JIOTKOB MO 3aMKHYTOMY IIHKIY,
MO3BOJISASL CAENaTh Mpouecc GOpMOBaHUS KOPIYCOB KOH(ET HETPEPHIBHBIM.

Cucrema OXJIQXJICHUS HAXOJUT NMPUMEHEHUS B KaYeCTBE TEXHOJIOTHYECKOro 000pyIOBaHUs
Ha MPEANpUATHIX KOHIUTEPCKOW NPOMBIIUIEHHOCTH, BBINYCKAIOIIUX IMOMaJHbIe, (PYyKTOBO-
JKEJICWHBIC, MOJIOYHBIE W TUKEPHBIC KOH(ETHI.

O6opynoBanue oOecrieunBaeT cOOp 3alOJHEHHBIX JOTKOB OT (DOPMOBOYHON MAIIMHBI, UX
aBTOMATHUYECKOE  IITa0eNMpOBaHHE, BBICTOWKY B  TEUYEHHE  3aJaHHOTO  YCJIOBUSMHU
TEXHOJIOTHYECKOI0 Ipoliecca BpeMEHHU U Iojjauy 00paTHO.

ABTOMaTHYECKass JTUHUS BBICTAWBAHUS I[O3BOJISICT OPraHU30BaTh HEMPEPHIBHBIA IPOIIECC
U3TOTOBJICHUSI KOH(GET, BKJIOYas ¢opMOBaHHE KOpIlyca, OXJIaXJCHHE U 3aTBEpJcBaHUE
KOH(ETHBIX MacC B TEUYCHHUE 33JaHHOTO TEXHOJIOTHEH BPEMEHHU.

Jluaus  oxjaxkaeHuss KoH(eT MOXKeT B3aMOACHCTBOBATH C  Pa3IMYHBIMU  THUIIAMU
(hOpMOBOYHOTO OOOPYJIOBAHMS: MAIIMHAMU OTCAJAKU KOH(ET HA TOJIOHBI U JOTKU; JTHHHUSIMH
OTJIMBKH KOPIIYCOB KOH(ET B KpaxMaJl WIH CUIMKOHOBBIE (POPMBI.

ABTOMATU3UMpPOBaHHAsI CHUCTEMa YIPABICHUS MO3BOJSET HACTPOUTH OCHOBHBIC MapameTphl,
BKJIIOUasi BpeMsl BICTAUBAHUS U MPOU3BOAUTEIHLHOCTH O00PYI0OBaHUSI.

Hcnonp30BaHne JIMHUM JAaeT BO3MOXHOCTh YMEHBIIUTH BPEMs OXJIQXKJICHUS KOPITYCOB
koHper mocne GopmoBaHus (OTJIUBKM WM OTCAJIKH), COKPATHTh 0O0IIee BpeMs IUKIIA,
ABTOMATH3UPOBATh TEXHOJIOTMYSCKUH TIPOIECC M CBECTH K MHHHUMYMY KOJHUYECTBO
00CTyKMBAIOLIET0 MepCoHana.

KOHCTPpYKTUBHO JNHHHS OXJIKICHUS W BBICTOMKH KOH(ET BBIMOJHEHA B BUAC KOMILICKCA
TpaHCTIOPTEPOB U JUGTOB, OOBEAUMHEHHBIX B EOUHYIO TEXHOJOTHYECKYI0 CHCTEMY C
obopymoBanueM st GOpMOBaHUs (OTCAJKHU, OTIIMBKH ) KOH(ET.

B coctaB cucTteMbl BHICTOMKH KOH(ET BXOJAAT: TPAHCIOPTEP MOAAUU JIOTKOB Ha MOAbEMHBII
T(T; BOCXOIAMNN JTH(PT-HAKOMUTENb JIOTKOB; TPAHCIIOPTEP Pa3rpy3Kd MOABEMHOTO JH(PTA;
BEPXHUN MeXIJIU(PTOBOIN TpaHCHOPTEP; TPAHCIOPTEP 3arpy3KH OMYCKHOTO NU(Ta; HUCXOISIINN
JTUQPT-HAKONIUTENb JIOTKOB; TPAHCIOPTEP pa3rpy3KH OIYCKHOTro JU(Ta U NepEMEIICHUS JIOTKOB K
(GbOopMOBOUYHOI MalIMHE; XOJIOAUIBHAS CHCTEMA; IIKa() aBTOMATU3UPOBAHHOTO YIIPABICHUS.

[laxTel 000uX TU(PTOB U BEpXHHUA MEXIM(TOBON TpaHCTIOpPTEp OOOPYAOBAaHBI HApPY>KHBIM
3aMKHYTBIM  TEIUIOM3OJHUPYIOIIUM  YKPBITHEM, TMPEMSATCTBYIOUIMM MOTEpSAM XOjJojga U
MEePETEKaHNIO XOJIOJHOTO BO3/AyXa B IOMEILIEHUE 1IeXa.

®opMoBOYHas MallMHa O00ECreurBaeT OTIMBKY KOH(ET B MOJUYpPETAaHOBHIE, CUIMKOHOBBIE
WJIM KpaxMaibHbIe (OPMBI UK OTCAAKY Ha JIOTKH, OAI0HBL. Jlanee 3amogHeHHbIEe KOH(ETHBIMU
MaccamH JIOTKH TMOCTYIAalT Ha JIMHUIO BHICTAUBAHUSI.

Jlotok ¢ xKoHpeTaMu OT OTIAMBOYHOM WIJIM OTCAJIOYHOM MAIIMHBI C MOMOIIBIO 3arpy304HOTO
TpaHCIopTepa MOCTYyNaeT Ha HIDKHUN SPYC BOCXOMSIIETo JU(Ta, Ha KOTOPOM, B 3aBUCUMOCTHU OT
MIPOU3BOIUTENILHOCTH, MOXET HAKaIlJIMBaThCSA OT JIBYX A0 JAecATH JIOTKOB. Ilocne 3amonmHeHus
HUOKHEro spyca Ju(T MmogHMMaeTcs Ha OAWH YpPOBEHb BBepX. JIOTKM ¢ BepxHero spyca
MOBEMHOTO JU(Ta MEpPEerpyKaroTcs Ha MeXIN(TOBON TpaHCIIOPTEP, KOTOPBIA MepeMeniaeT ux
K HUCXOJsIIeMy JTudry.

Hucxonamuii mudt ocyiiecTBiasieT IOypOBHEBOE ONyCKaHME JIOTKOB BHU3. C HIDKHETO sipyca
JIOTKH ¢ KOoH(eTaMu NmoJaroTcst K GOPMOBOYHON MallnHe, B KOTOPOU OCBOOOKIAIOTCS OT KOH(ET
Y TIOCTYTIAFOT HAa HOBBIM ITUKIT (JOPMOBAHWS M BBICTOUKH.

B mporuiecce paboThl CUCTEMBI, MAXTHl 00EUX JU(PTOB MOCTOSHHO 3aMOJHEHHBI MOIOHAMH C
KoH(peramMu. XOJIOJAHBIM BO3MyX OT XOJOJWIBHBIX CHCTEM I[IOJAETCSi BO BHYTpEHHEE
MPOCTPAHCTBO JH(PTOBBIX MIaXT, obecreuynBas OOAyB M OXJaxJeHHe KoH(peT B JoTkax (Ha
MOJIJTOHAX ). 3a 3TO BpeMs IPOUCXOIUT JKEIUPOBAHUE WM 3aTBEpACHNE KOH(pETHBIX Macc. Bpems
BBICTAUBAHUS M TEMIIEPATYPHBINA PEXUM MPOIIecca OXJIAXKICHUS 3aaHbl TEXHOJIOTHEH U 3aBUCAT
OT BHJIa KOH(ETHBIX MacC.

Vnpasinenue — JTUHUEH — OXJAXACHUA  KOHIUTEPCKUX  H3ACIMH  OCYIIECTBISAETCS
[EHTPaIN30BaHHO OT IIKada ympaBlIeHHs, KOTOPBI 00eCreYrnBaeT CHHXPOHHU3AINIO U TOYHOE
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B3aMIMOJICHICTBHE BCEX JJIEMEHTOB CHCTEMBI. OTy 3aJadyy W pelaercs MpH TEXHHUYECKOM
00CITy>)KMBaHUY JIMHUH.

3amanue As CTYACHTOB: U3YYHUTh U 3HATh YCTPOWCTBA M MPHUHIHUI PAOOTHI YCTAHOBOK JISI
YCKOPEHHOM BBICTOWKH KOPITyCOB KOH(eT.KaxkqoMy CTYyAEHTYy COCTaBHTh 5 BOINPOCOB IO
JTAHHOU TEME.

3anummrTe Ha3BaHUE paOOTHI U €¢ 1IeITb.

HccaenoBanue padoThbl rTHAPONPECCOBOM YCTAHOBKH.

Hesb:3aKkpenuTh NPOUICHHBI MaTepuai,  YCHEIIHOE HCIOIb30BaHUE TNPHOOPETEHHBIX
YMEHHI B peajbHON KU3HU.

[IpyHuunuanbHass  CX€Ma  YCTAHOBKM € BEPTUKAIbHBIM  I10JIyaBTOMaTH4YECKUM
TUAPABIMYECKUM IIPECCOM IpeAcTaBieHa Ha puc. 12. B HmwkHeH dYacTu Ipecca HMeeTcs
THIpaBIUYecKuil UauHIp 31, KOTOpbIi ycTanaBiauBaercs Ha pyHnamente. [Ipecc cMoHTHpOBaH
Ha YeThIPpEX CTaJbHBIX KOJOHHAX16, CBSI3aHHBIX B BEpXHEW 4YacTu Tpaepcoil 15.B numuump
NOMEIIeH NOJbIH TIyHxkep 33, KOTOpBIH IMOAHMMAeTCs BBEPX IOJ JaBieHHUEM paboueit
KUAKOCTH, IIOJJaBaeMOM B IWIMHAP 4epe3 mTyuep 32. Ha miuyHxkep onupaercs HUXKHS IUIATA
25 ¢ BBICTyHAOIIMMM IyaHCOHaMU. B HUX HMMEIOTCS BEpTUKAJIbHBIE KaHaJbl, a B IUIUTE —
KOJIbLIEBOM KaHasl At cOopa Macia. Ha rumTax ycTaHOBJIEHBI CHUpalbHble MPYXHUHBI 24, Ha
BEPXHHE KOHIbI OnUpaercss HUKHsAA yama 20, 3akperuieHHas Ha CTalbHbIX TArax 22. Ha gamy
onupaercss Bropas Jmra 19 c BeicTynaromum mnyaHcoHoM. llpyxunbsl 18 mnopaepxusaror
CJIEMYIOIYIO, BEPXHIOIO Yallly, 3aKPETUICHHYIO0 Ha Tsirax 22 (umerotcs 6 yamn). BepxHss damna
ynupaercs B Tpasepcy 15. Ha moBepxHOCTH ITyaHCOHA, HU)KHEW CTOpPOHE IIUTHI 19, a Takke Ha
TpaBepce YKpEIUIeHbl (QHIBTPYIOIUE 31eMeHTh 21.DUIbTPYyIOmHUe 3IEMEHTHl COCTOST U3
MEJIKON METaNIN4eCKOi CeTKU, CETKH C MIPOOMBHBIMH OTBEPCTUSMM U IBYX PU(DICHBIX JHCKOB C
oTBepcTUsAMH auameTpoM 11 Mm. Bee myaHCoHBI ¢ QUIBTPYIOIIUME 3JIEMEHTAaMH BXOJSIT BHYTPb
Yaiml M SABJSAIOTCS WX AHUIIAMUA. TakuM 00pa3oM, BHYTPEHHsISI IOJOCTh 4Yalll OKa3bIBAETCs
3aKpBITOM CO BCEX CTOPOH. TArM BEPXHUMH KOHIIAMM CKOJIB3AT B HAIIPABIISIOIIUX OTBEPCTUSIX
TpaBEPChl, @ HUKHUMU 3aKpEIJIEHBI B OT)KUMHOM unTe 26 [Ipykunamu 23 onuparonumucs Ha
IUIMTY IIyaHCOHA, IJIUTa 26, a cJIe10BaTeNbHO, U Yallll JAEep>KaTCs BCErAa B BEPXHEM I10JI0KEHUU.
OTa IMTa CBsI3aHa CO INTOKamMHM27 mopiuHed 29, ABMXKYIIMXCA B JBYX T'HAPABIMYECKHX
muMHapax ynpasienus 30.Ipu ABMKeHHMH MOpIIHEH BHU3 TSTCM OIMYCKAIOT Yallh, MOKa HX
HWDKHUM Kpail HE JOWJET A0 BEPXHEW MOBEPXHOCTH IUIMTHI MyaHCOHOB.19 u 25. Illtoxn 27
UMEIOT CaJIbHUKOBBIE YIUIOTHEHHS 28, a IUIyH)KEp- MaHXeTHoe yImjaoTHeHue 34. YcraHoBKa
UMeeT Hacoc 2 ¢ KiIanaHHOH KopoOko#. [Ipu nBukeHnu ckaiaku 1 BBEpX BCACBIBAIOUIMN KiaraH
7 noHumaetrcs U U3 0aka 9 B KJlallaHHYIO KOpOOKY BcachlBaeTcs padouasi *KHUAKOCTb-MAITMHHOE
Macio. [Tpu ABM>KEHNH CKaJIKM BHU3 BCACBIBAIOIIMMN KJIAllaH IO AABJIEHUEM Macja OIyCKaeTcs,
HarHeTaTeNbHbIM KianaH 6 MOJHUMAeTCsl M Macilo YXOAMT B HArHeTarelbHYIO JIMHUIO K
KJlanaHHoMy pacnpenenurento 11. B pacnpenenurene 11 umeercsa nsoiiHoN kmamaH 3 u §,
ynpasisieMblil  pykosTkod 13. [lns ocymectBiieHuss pabouero xoga IiyHxkepa 33 BBepx
OTKpBIBAETCS KiamaH 3, KjamaH 8 3akpeiBacTcs. Macio, HarHeTaeMoe HAacoCOM, IPH 3TOM
HAINpaBJIAETCS B UIMIUMHAP Mo IIyHkep. [1o okoHuaHuM npeccoBaHUM KianaH 3 3aKpbIBaeTCsl U
OTKpBIBAETCs KianaH 8. Bce moaBUIKHBIE YacTH MIPecca BMECTE C ITyaHCOHOM OITyCKAlOTCSl BHU3.
Macno BeITecHseTcs U3 WIMHIpa 31 M mocTymaer K pachpelesIuTeNto, e MPOXOAUT Yepe3
KJanaH 8 u crekaer B 0ak 9, cHaOkeHHbIN (uibTpyromel cetkoil. Pactipenenurens cHabxeH
MaHoMeTpoM 10 M TpexXoaoBbIM KpaHOM 12 miig mojayu Macia B IWIMHAPHL ynpasieHus 30.
Knamanuele KOpoOKM KaXIOM M3 CKaJOK HMEIOT KiamnaHbl NpPEJeNbHOro MAaBlIeHHS S5 ¢
NPYXKUHHBIM peryasiTopoM 4. HacTh KiamaHOB HACTPaWBAIOTCS Ha JaBJICHHE, JOCTATOYHOE JUIS
noabeMa NOJBWKHBIX dYacTed mpecca. [Ipm AOCTHMKEHMM OSTOro JAaBlIE€HUS KIANaHbel 5
OTKPBIBAIOTCS M BBIITYCKAIOT MAcji0 BO BCAChIBAIOIIYIO JIMHUIO. [locie 3Toro yacte ckajab4aThix
HAcocoB paboTaeT Ha ce0s, He MojJaBas Macjlo B LWJIMHAP TUApaBIdYecKoro mpecca. pyras
YacTh KJIAallaHOB 5 HACTpaWBaeTCs HA MAaKCUMAJIbHOE JlaBlieHHe, HE00X0AUMOE IS TPECCOBAHUSI.
Ha pucynke 12 moka3aH mpecc B MOJOXKEHUU Tiepen 3arpyskoit. [Ipecc pabortaer criemyronum
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00pa3oM: U3 TEMIIEPHPYIOLIEr0 cOOpHHUKA MPU MOMOIIM POTAMOHHOIO HAcoca B YallM Ipecca
yepe3 oTBepcTHs 17 3arpyxaercs TepToe kKakao. [1o 3amosiHeHnH yar 1aBJieHHE B TPyOOIIPOBOIC
MOBBIIIAETCS W TPU MOMOIIM MEMOpPAaHHOTO pejie Hacoc ocraHaBiuBaeTcs. [Ipu 3ToM racHyt
CUTHAJIbHBIE JIAMIIbI, YTO YKa3bIBA€T HA OKOHYAHUE MPOIECca HAMIOJIHEHUS Yalll.
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Puc. 2. [IlpyHnunuanbpHas cxeMa ruipaBJIn4yecKoro npecca Jjs 0TKaToro Macjia-KaKkao:

1 - ckanka; 2 — MOpIIHEBOM Hacoc; 3 — NBOMHON KianaH; 4 — NPY>KUHHBIA PEryyisaTop; S5 —
KJIallaHbl PEAEIbHOTO JaBJICHUs; 6 — HarHeTaTeNIbHbIN KilanaH; 7 — BCachlBalOIIMM KilanaH; 8 —
NIBOMHON KnamaH; 9 - 6ak; 10 - manomeTp; 11 — KJIamaHHBIA pacpeaenuTelb; 12- TPeXX010BOM
KpaH; 13 - pykosrtka; 14 - kpectoBuHa; 15 —TpaBepca; 16 — cranbHble KOJIOHKH; 17 - oTBEpCTHE;
18 - npyxwunsl; 19 - mumta; 20 — HUKHAS yama; 21 — GuIbTpyroIKe 1eMeHThl; 22 —0T)KUMHBIE
TATH; 23 — NPYKUHBL, 24-civpanbHble MPYXKUHBL; 25-1InTa; 26-0T)KUMHAas 1auTa; 27-1mToK; 28-
CIBHUKOBBIE YIUIOTHEHUS; 29-nopmHy; 30- muIuMHAp yhpasieHHs; 31- ruapaBIMyYecKui
HWIMHJD; 32-mTylep; 33-IyHKep; MAaHOMETP YIIPaBJICHHUS.

Kaxnas uyama cHaOkeHa KiallaHHOM KOpOOKOM U OOpaTHBIM KJIallaHOM, KOTOPBII
OpPEMATCTBYET BBIIABIMBAHUIO TEPTOrO Kakao oOOpaTHO B TpyOOmpoBOJ B mpolecce
npeccoBanus. Ilocne 3amonHeHMs] daml BKIIOYAIOT HAacoc 2 M OTKPBHIBAIOT KJamaH 3
pacnpenenurens. MallnHHOE Macilo HarHeTaercs B LMIMHADP Ipecca W IUTyHxkep 33
nosnHuMaeTcsi BBepX. IlyaHcoH HYbKHEN IUIMTHI 25 caBIMBAeT MacCy BHUKHEHM yalM U 4yepes
Hee IepelaeT JaBlIeHHE Ha BEepXHHE IMyaHCOHBI. OTKMMaeMoe Macilo Kakao coOupaercs B
KOJBIIEBBIX KaHAaBKaxX IUIMT M OTTyAa CTEKaeT B chenuanbHbli cOopHuk. Ilo mocTtmxkenun
MaKCHMaJIbHOTO JIaBJIEHMS MpeccoBaHMs — 0Kosio 45 Mmna —kianaHsl MpeenbHOro JaBiIeHUsS 5
OTKpBIBAIOTCS, IOJlada Macja B LWIMHAP Ipecca NPEKpallaeTcsi M 3aXKUraeTcsl CUTHajIbHas
nammna. [ToBoporom pykosiTku 13 pacnpenenuTens MEPEKITIOYAOTCA KJamaHbl 3 U 8 Tak, 4TO
Macio, BBITECHSIEMOE IPU OMYCKaHWM IUTyHXXKepa M3 HuiauHapa npecc 31, Beixoaut B Oak. Jlns
BBITAJIKUBAHUS KMbIXa M3 Yalll IOBOPAYUBAIOT TPEXXOA0BOM KpaH 12 pacnipeaenuTens u mogarT
Macio B MHApH! yrnpasiaeHus 30.ITopuian 29 nqBuKyTCs BHU3 U NIPU MOMOIIY OT)KUMHBIX TST
22 omycKaroT BHU3 4amd. [Ipy 3TOM KMBIX BBITAJIKMBAETCS M3 Yalll TyaHCOHaMH IUT 19 n 25.
BepxHue KOHIBI OTKUMHBIX TAr BXOoAiAT B TpaBepcy 15. IloBoporoM kpectoBuHbl 14
HAIPAaBJISAIONIME OTBEPCTHS B TPABEPCE MOT'YT OBITh NEPEKPHITHI, TAK UYTO TSATU HE CMOTYT MIPOUTH
CKBO3b TPaBEpChl. DTO Aenaercs i odecredyeHus: 6e30macHOCTH padOoThI A yJAJIeHUs )KMbIXa
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u3 npecca. Eciu gaBnenue mMacna B UMIMHIpaX YIPaBIEHUS CIy4ailHO ymajaer, TO MPYKUHBI 23
HE CMOTYT NOJHATH yamu. llocime ynaneHus KMbpIXa OCTAHABIMBAETCS HACOC 2 M IOBOPOTOM
TPEXXOJI0OBOT0 KpaHa 12 ciyckaeTcs Maclio U3 MUIUHAPOB yrpasieHus B 6ak 9. [IpeccoBanue
KaKao TePTOTo MPOUCXOAuT Ipu ero temmeparype 80-900 C. [nsa nmomnepkanus HEOOX0IUMON
TEMIIepaTypbl KaKao TEPTOTO MMyaHCOHBI CHA0KEHBI TAPOBBIM 00OTPEBOM.

IIpakTnyeckasi 4acThb.

3ajaHue I CTYAGHTOB: U3YYUTh U 3HATh YCTpPOMCTBA U  MPUHIIMII
JNEHCTBUATHAPABINYECKOI0 Mpecca JAJsl 0TKATOro Macja-kakao.Kaxaomy crynenty Oynaer
JTaHO 3aJIaHUE U3 IIEPEYHS BOIIPOCOB.

KoHTposibHBbIE BONIPOCHI.

Bapuanr 1.

1. CoctaBuTh ONMCaHUe THIPONPECCOBON YCTAHOBKY U1 OTXKATHUS KAKa0-Macla.

1. CocTaBuTh OIMCaHUE YCTPOICTBA arperara JA€3UHTErPaTOPHOIO THUIIA.

Bapuant 2.

1. CocTaBuTh NOPSAAOK pacueTa NPOU3BOAUTEILHOCTH IIPECCOB.

2. Onucatb OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI arperara Jijisi HoJIy4eHHUsl KaKao-TepTOoro.

Bapuanr 3.

I. CocraBuTh CcXeMy D3JEMEHTOB T'HAPONPHUBOJA MPECCOBOM ycTaHOBKU. Pacuer
IIPOU3BOIUTEIILHOCTH.

2. Omnucate 0e30MacHbIe YCIOBUS TPYJa, KOTOpble HEOOXOAUMO cOON0IaTh mpu padote
arperara JJisi OJIy4€HUsl KaKao-TepToro.

Bapuanrt 4.

1. OnucaTh ycTpoCTBa ISl OXJIAXKACHHUS KaKao-TEPTOro B pa3MoiibHOM arperare. [lopsimok
pacyera NpoOU3BOUTEIBbHOCTH.

2. CocTaBuUTh ONKCAaHUE YCTPOMCTBA arperara J€3MHTErpaTOpPHOro THUIIA.

Bapwuanr 5.

1. CocTaBuTh OIUCaHUE YCTPOIICTBA BOCBMUBAJIKOBON MEIBHULIE JUIS

M3MENIbUYEHHUS KPYIIKHU Kakao. [lopsinok pacyeTa nponu3BOAUTENbHOCTH.

2. OnucaTh YCTPOHCTBO FMAPONPECCOBON YCTAaHOBKH I OT)KaTUsl KaKao-Macia.

bnoxk 3a0au ¢ evibopom omeema

Bomnpoc 1. ITyaHcoHBI THIPOIPECCOBOI YCTAaHOBKH JJISl OTXKATHS KaKa0-Macia UMEIOT:

BapuanTsl 0TBETOB:

1.ropu3oHTaNBHBIE KaHAJBI A7 cOopa Maca.

2. BepTHKaJIbHbIE KaHAJbI 1715 cOopa Macia.

3. ropu3oHTaIbHbBIE KaHANIbI JUIsI cOOpa Maciia U BepTUKaJIbHbIE KaHAJbI 111 cOOpa Macia.

Bompoc 2. B pa3MonbHOM arperare A€3MHTErpaTOpPHOIO TUIA OXJIAXAECHHUE TEPTOTO Kakao
IIPOUCXOIUT;

BapuanTsl 0TBETOB:

1. B IMKIOHE.

2. B KOpIIyCe JI€3UHTETpaTopa.

3. B OXJI&XKJAIOILEM YCTPOMCTBE.

Bompoc 3. B pa3smonbHOM arperate J€3MHTErPAaTOPHOTO THUIIA MPOLECC MPOUCXOIUT IMpHU
TeMIlepaType:

BapunaHTbI OTBETOB:

1. 65-70°C.

2. 80-85°C

3.104-110°C

Bompoc 4. 13 kakux TUIOB BAJIOB M UX KOJIMYECTB COCTOMT BOCBMHUBAJIKOBAasl MEJIbHUIIA?

BapnaHTbI OTBETOB:

1.113 yeTsipex pudIeHbIX U YETHIPEX IIIaJKUX BaJIOB.

2.3 1ByX INIaJIKUX M YeThIpeX pUQIICHBIX BaJOB.
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3.3 nByX puIIeHBIX U IIECTHU TTIaJKUX BaJIOB.

Bonpoc 5. OxpyXHbl€ CKOPOCTH BaJIOB B BOCBMHUBAJIKOBON MEJbHUIIE JJISI W3MEIbYCHHUS
KpPYIKHU KakKao:

1. oqMHAKOBEIE.

2. pa3Hble.

3. yBeIMYHBAIOIIKE 10 XOAY JIBUKEHUS POAYKTA.

3anumuTe Ha3BaHHE pa6OTBI H €€ LCJIb.

YpaBHeHHe 0ajiaHca BJIATH NIPH CyLIKe.

Hesb: 3akpenuTh MPOHACHHBIH MaTepHaj; YCHEIIHOE HCIOIb30BaHUE TNPHOOPETEHHBIX
YMEHHH B peajbHON KU3HU.

Eciiv Ha OCHOBaHMHM OIBITHBIX JAHHBIX U3BECTEH PEKUM IIpOLIEcca, TO U3 TEIIOBOro OanaHca
MOJKHO OIpPENENIUTh pPACXOX TeIUla Ha CYIKY M pPacxoJ COOTBETCTBEHHO TOILIUBA,
AIIEKTPO3HEPIUH, IIapa.

CyMMapHBII pacxo[ TeIla B CYIIMIIKE PaBeH:

SO=0u+Qu+Q5+Q02+0n ] QOx+Orkkan/u (1)

rae Ou u JH - pacxoll TeIla COOTBETCTBEHHO Ha UCIIAPEHME BIIarM U HarpeB MaTepuaa;

05 u Q2 - norepu Teria COOTBETCTBEHHO B OKPYIKAIOLIYIO CPEAY U C OTXOAAIIMMU Ta3aMH;

On - pacxof TeIula Ha JErHIpaTalyio U Apyrue d3HA0TEPMUYECKUE TIPOLIECCHI;

OX - TeII0Ta XMMUUYECKUX IIPEBPAICHU (3HaK MUHYC IIPH BBIJCJICHUH TEIIa);

Qr. - pacxoa TeIula Ha HarpeBaHUE JOMOJHUTENIBHO BBOJMMBIX BELIECTB (Map, CXKaTbId
BO3JyX U T. 1.) U TPAHCIIOPTHBIX CPE/CTB.

s HeNmpepbhIBHOAEHCTBYIOIUX CYIIMJIOK pPAacCYMTHIBAIOT YacOBOM pacxol TeIula, s
CYILIMJIOK NTEPUOJUYECKOr0 JEHCTBUS - pacXo/l TEIUIa Ha OJJUH LIUKJI CYLLIKH.

[TpoBoasaT pacuet no gopmyse (1) , 3Hass TEMIOEMKOCTH HMPOAYKTA, HaualbHON U KOHEUHOU
TEMIEpAaTypbl NPOAYKTa, TEIUIOEMKOCTH Marepuajia, U3 KOTOpOTrO M3rOTOBJIEH armapar,
TEMIEPATypy CTCHKM amnmnapara W ONPENENAIOT Il HENpPEephIBHOACHCTBYIOIIUX CYLIMIOK
4acOBOM pacxoj TerJa, AJis CYIINUIOK NEPUOANUECKOro JEHCTBHUS - pacXo] TeIlla Ha OJMH LUKII
CYLIKH.

[IpakTH4eckas yacThb.

3anaHue s CTYACHTOB: U3YYUTh U 3HaTh METOAMKY pacueTa CyHIIMJIBHBIX allaparos.

N3y4yenue 060pynoBanusi A1 NPOU3BOACTBA KapaMeJu.

Hennb: 3akpenuTh NPONACHHBIA MaTepuai; YCIEHIHOE HCIOJIb30BaHUE NPHUOOPETEHHBIX
YMEHUU B pEaIbHOU JKU3HHU.

CTy/leHT 10/IKeH:

TexHONMOrnuecKnii MpoLecc MPUTOTOBIEHUS KapaMelu COCTOUT M3 CIENYIOIIUX CTaguil:
IPUTOTOBJICHUE CHUpPONA; IMPUTOTOBJIEHHWE KapaMelbHOW Macchl; OXJIaxaAeHHe u o0paboTka
KapaMelbHOM MacChl; NPUTOTOBJICHME KapaMelbHbIX HAYMHOK; (HOPMOBAHUE KapaMelu;
OXJIAXKIEHUE KapaMeJH; 3aBEpPThIBaHUE; YIIaKOBbIBAHUE.

Ilpucomosnenue KapamenbHo2o cupona. Jlid yBapuBaHMSI B KadeCTBE OCHOBHOIO
000py/0BaHUsl MPUMEHSIOTCSI BapOYHbIE KOTJIbI, 000pyAOBaHHbIE MapoBoi pyoOamkoi. Kpome
TOT'0, CUPOIl MO’KHO TOTOBUTB B TUCCYTOpax.

IIpuecomosnenue cupona ¢ pacmeopenuem caxapa 6 namoxe. DTOT CIIOCOO MPOrPECCHUBEH,
OJIHAKO CJIEyeT YYUTBIBATh, YTO KOJUYECTBO BOJIbI, COJEPKALIECICS B MATOKE, HEJOCTATOUHO
JUISL pacTBOPEHUSI BCEro IMPEAyCMOTPEHHOIO PElenTypod caxapa, €clid MpoLecc BECTH Mpu
atMochepHom maBneHuu. B muccyrop nmosupyror mojorperoe ao 40-50°C mpemycmoTpeHHOE
pelenTypoi KOJUYEeCTBO MAaTOKU U TOPSUYI0 BOJY B KOJUYECTBE, COOTBETCTBYIOIIEM MPUMEPHO
10 % maccel caxapa. BMecTo caxapa MOKHO HCIOJIB30BaTh HEUTPAJM30BAaHHBIM WHBEPTHBIN
chpor. 3aTeM BBOJAT caxap M pacTBOPSAIOT €ro MpH BKIO4YeHHOM OapOotepe. Ilocne
pacTBOpeHHs caxapa 6apOoTep OTKIIOYAIOT U CHPOIl YBapUBAIOT O YKa3aHHOM BBIILIE MAacCOBOU
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nonu cyxux BemiecTB (84-86 %). [IpeumyiecTBaMu 3TOrO Crocoda SIBISFOTCS 3HAYUTEIHHOE
CHI)KEHHME oOuiel MpoJOHKUTENPHOCTH —Tpollecca, DSKOHOMHUS Tapa U IOBBILICHUE
MIPOU3BOTUTEIILHOCTH TPYAa U 000pYAOBaHUS.

Ilpucomosnenue xkapamenvroti maccol. Ha HEOONBIINX MPEANPUATHIX KapaMeIbHYI0 Maccy
MPUTOTOBJISIOT B amnmapar MEepUOJUYECKOro JEHCTBUS — YHUBEPCAIbHBIX BAapPOUHBIX BaKyyM-
anmapatax (M-184). Anmapar cOCTOUT M3 JBYX KOTJIOB, PacIOJIOKEHHBIX OJWH HaJ ApyruMm. B
BEPXHUH KOTEJI 3arpy>kKar0T PEeLEeNnTypHYI0 CMECh ChIPhbsl WJIM KapaMmeJIbHbIA CUPOIl U BKIIIOYAIOT
oborpeB m Memanky. ['peromuii map momxkeH uMmerh nabieHue 500-600 klla. Penentyphyto
CMECh MEPEMEIIMBAIOT B TeUeHHE 4-8 MUH M MO OKOHYAHUHM PACTBOPEHHUS caxapa BBIKIIOYAIOT
Memanky. Maccy yBapuatoT 10 temnepaTrypbl 138-140°C, 4To COOTBETCTBYET BIAXHOCTU 5-6
%.. Kak Tompko TeMmmepaTypa MacChl JIOCTUTHET TpeOyeMOoro 3HA4eHHUs, aBTOMATUYECKU
BKJIIOUAETCS KJlamaH ISl BBITPY3KM MacChl B HMKHHM KOTEI M BKJIIOYAETCS BaKyyM-Hacoc.
[IpeaBapuTenbHO TE€pea BBITYCKOM MAacChl M3 BEPXHETO KOTJa HIKHUM KOTENl HarpeBaroT
ropsiueil BoJ10il, BOAY CIMBAIOT, a KOTEJI HACYXO BBITHPAIOT M CMa3biBatoT. Kunenue maccol u
JanbHEHIIee uCIapeHue BOIbl U3 Hee MPOJI0JDKAIOT B HIXKHEM KOTJIE B Pe3yJIbTaTe pa3psKEeHUS.
B npouiecce ncnapenust Biaru moja BaKyyMoM TeMIiepaTypa MacChl U €€ BJIaXXHOCTb CHUKAIOTCS.
[To oxoHYaHWHM BapKH TOTOBYIO KapamelIbHYI0O MAacCy BBUIMBAIOT M3 almapara, ONPOKHIbIBas
HIOKHUM KoTen. OOImas mpoJo/KUTENFHOCTh BapKu KapamenbHOM Macchl coctaBiser 20-30
MUH.

Ilpucomosnenue Hayunox.CTaHAAPTOM TMPEIYCMOTPEHBI CIEAYIOMIME BUIbl HAYMHOK:
(GPYKTOBBIC, JIMKEPHBIC, MEJOBHIE, IOMA/IHBIC, MOJIOYHBIE, MAPITUIIAHOBEIC, COMBHBIC, OPEXOBHIC
u JIp.

@pyxmosvie nauunku. llponecc NOMyYeHHs HAYMHKH BKIIOYAET TMOATOTOBKY (PYKTOBO-
ATOJTHOM YacTH CBIPbS, JO3MPOBAHHE M CMEIIMBAaHHWE KOMIIOHEHTOB (MIOpe, caxap, maToka) u
yBapuBanue. [loaroroBieHHass B CMeECHTENIE peEUENTypHas CMECh, B KOTOPYIO BXOJAT
Caxapornaroy4Hblii cupon U (GPYKTOBOE IMIOpPE IMOCTYHMAeT B BapOYHBIN ammapar. YBapeHHas
HAaYMHKA CJIMBACTCS B TEMIIEPUPYIONIYI0 MamuHy. OTTeMneprupoBaHHas HaYMHKA T0JIaeTCsa Ha
yuacTok (opMOBaHHS Kapamenu. M3MuIIHssS HauMHKA BO3BPAILACTCS B TEMIEPUPYIOLIYIO
MaIIuHy.

Ilomaonvie nayunxu. ITlomMagHyr0 Maccy MONY4arOT TyTeM COUBaHUS MPU OXJIKICHUH
€axaporaTo4yHoro cUpomna.

CousHble HauuHKU. ITU HAYMHKH MPEACTABISAIOT co00i Maccy meHOOOpa3HON CTPYKTYpPHI, B
KOTOpPOM CaxapHBI CHpPON COMBAIOT C SUYHBIM OCJIKOM WM Jp. MEHOOOpa3oBaTEIsIMU U
BKYCOBBIMU M  apOMaTHUYECKUMH  KOMIIOHEHTaMH peuentypsl. Ilpu  u3roroBieHun
IPEIBApUTENLHO TOTOBAT COMTYIO Ha Oelkax maccy, B KOTOPYIO IOCTEIEHHO HEOOJIbIIMMU
MOPLMSAMHU BBOJAT caxaponaTouHbIi cupomn. Temmeparypa cupona He JoJKHa npeBbimaTth 80°
C. B npurotoBieHHyl0 TakUM 00pa30oM Maccy BHOCAT BKYCOBbIE M apoMaTHuecKue J0OaBKHU U
3aTeM elle HeMPOIOIKUTENLHOE BpeMsi COMBAIOT.

Oxnasicoenue kapamenvrot maccyl. KapaMenbHyl0 Maccy OXJaXIAlOT Kak B HENPEPHIBHOM
MOTOKE Ha OXJIAXKJAIOUINX MAIllMHAX, TaK ¥ MEPUOANYECKUM CIIOCOOOM OTAETBHBIMU TOPIUSIMU
Ha oxJiaxaamomux cronax. Ilpu nepuoanueckom crocode kapaMeabHYI0 Maccy BBUIMBAIOT Ha
OXJIQXJAIOUIMN CTOJ HEMOCPEICTBEHHO U3 BapOYHOM ammapaTtypbl WM TEPEHOCAT B
crienuanbHbIX Oaukax moprusamu mo 20-25 kr. [lapamiensHO OXJaXICHHIO B KapaMeIbHYIO
Maccy Ha CTOJIaX BBOJST KPAcKy, 3CCEHIUU U KPUCTALTUYECKYIO KUCIO0TY. [Ipo1omkuTensHOCTD
oxyaxaeHus 1-2 muH. Ha oxmakmarommx cTojiaX B Maccy MOKHO BBOJHWTH BO3BPATHBIE OTXO/IbI
KapaMeJi, HE COJIepKalllie HAYMHKU. DTH OTXOJIbl BHOCST B KapaMeJIbHYIO MacCy cpas3y IMocjie
BBUIMBAHUA €€ Ha CToJ. [Ipu 3TOM OHM OBICTPO PACIUIABIAIOTCS B TOpsUEH KapaMenbHOW Macce.
KonuyecTBO BBEJIEHHBIX OTXOJ0B HE JIOJKHO MpeBbImath 10 %.

Ilpomunka kapamenvnou maccel. HazHaueHHeM NTPOMUHKHM KapaMeJIbHOW Macchl SIBJISETCS
pPaBHOMEpPHOE paclpesiefieHue B HEW KHUCIOTHI, JCCEHIMH, KpPacKH, IOJHOE pPaBHOMEPHOE
pacnpeneneHrue BBEICHHBIX OTX0J0B. lIpu mpomuHKe, OCYLIECTBISIEMOM BPYYHYIO, Maccy
CKJIQJIBIBAIOT TaK, YTOOBI HIDKHHE OCTBHIBIIME CJIOM €€ moranainu BHYTpb. [locie storo maccy
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IPOMHHAIOT U TOJAI0T Ha (opMmoBanue. [Ipu monmymexaHH3UPOBAHHOM CIIOCOOE MPOU3BOICTBA
MIPOMUHKY OCYIIECTBIISIOT HAa TPOMUHAIBHON MaIIMHE TePUOANYECKOro AecTBUS. OCHOBHBIMU
YaCcTSAMH 3TOW MAIlIMHBI SBIISETCS BPAINAIOUIMICA HA BEPTUKAIBHON OCH CTOJ, HaJ KOTOPBIM
Bpaiaercsi 3yO0uaThlii MPOMUHAIBHBIA POJIMK U MOMEIIEH ONPOKUAbIBATENb B (hopMme jemexa.
Cron, poNMK M ONPOKHIBIBATENb OXJAXIAroTca Boaod. llocie mpoMuHKH Temreparypa
KapamelbHOM Macchl cHkaeTcs 110 75-80° C.

Bvimseusanue maccel. J1is HoTy4eHUs: KapaMeId ¢ HEMpPO3payHOil 000JI0YKON KapaMelbHYIO
Maccy IOCJ€ OKpallMBaHUs, apoMaTH3aluu 00pabaThIBAIOT Ha TSIHYJIbHBIX MammHax. [locne
Takol O0O0pabOTKM OHa MPHOOPETAaeT IIEIKOBUCTBIH OJECK M XPYNKOCTb, YTO SBISICTCS
CJIEICTBMEM IPOHUKHOBEHHUS B Maccy Bo3ayxa. Ilpu sToM Macca TepsieT mpo3payHOCTh, a
IUIOTHOCTh €€ 3HAaYMTeNbHO yMeHblmaerca. OIHOBPEMEHHO B Macce pPaBHOMEPHO
pacrpeensoTcs BBeIeHHbIe T0OaBKH U BO3BPATHBIE OTXO/bI.

Ionyuenue xrapamenvrHoeo oOamona u e2o Kaaubposauue. UtoObl u3 OechopMeHHOM
IUTACTUYHON MAacCChl MOTYYUTh KaTMOPOBAHHBIHN KT'YT OMPEIEICHHOIO CEYeHHUsI, CHayasla TOTOBST
KapaMeNbHbI 0aToH KOHMYECKOW (OpMBI, a 3aTeM U3 BEPUIMHBI KOHYCA BBITATHBAIOT
KapaMelbHbIN KryT. I monydyeHus kapaMmenabHOro 0aTtoHa B opMe KOHyca ¢ HAUMHKON WU
0e3 Hee UCTOJIB3YIOT KapaMelleo0KaTouYHble MalIuHbI. J[71s1 BEIpaOOTKM Kapamenu ¢ HaYMHKaMH,
KOTOpBIE€ 3aKaYMBAIOTCS HACOCOM, Ha KOPITyCE MAIIMHbI YCTaHOBJICHHAYMHKOHAMOIHUTENb. OH
CIIY’)KUT JJIS1 JO3UPOBAHHOMW MO/Ia4 HAYMHKH BHYTpPb KapamenbHoro 6atoHa. [l momydenus us
KapaMelbHOTO 0aToHa KapaMeNbHOIO JKI'yTa ONPENEICHHOTO CEYEHHsS]  HUCIOJB3YIOT
KaJTMOPYIOIIYIO MaIIUHY.

@opmosanue kapamenu. llenpio GhopMoOBaHUS KapaMenH SIBISETCS MOJTYYEHHE OTIENIbHBIX
u3zienuil onpexneneHHo ¢opmbl. s ¢GopMoBaHHMS KapaMend € HAuMHKOM U 0e3 Hee
HauboJIbIlIee PACIPOCTPAHEHHE MTOTYUMIIH LIETIHbIE (PEXKYIINE U IITAMIYIOIINE MAIIUHBI).

Oxnasxcoenue kapamenu nocie ¢gopmosanus. OTHOPMOBaHHYIO Kapamenb OBICTPO
OXJIAXKJAIOT 10 TeMmieparypbl okoio 35 °C. Kapamens B BHJE HEMOYKH OT(HOPMOBAHHBIX
U3JIeNNi, CBSA3aHHBIX IUIACTUYHBIMHM TEPEMBIYKAMH, OXJAXKAAIOT Ha Y3KHX TpaHCIOpTepax,
CKOPOCTh KOTOPBIX OJMHAKOBA CO CKOPOCTHIO IBMKEHHS (DOPMYIOIIMX IIerel, T.. CKOPOCTh
TpaHCHOpPTEpa JOJDKHA COBMAAATh CO CKOPOCTHIO (popmyromux menei. Eciam ckopocTb JEHTHI
OpPEBBIIAET CKOPOCTh IeMel, TO KapaMellbHas IIeT0YKa BBITATHBAECTCS M Kapamelb
negopmupyetcs. Eciu ke CKOpOCTh JICHTHI HEIOCTaTOYHA, TO KapaMmellbHas Ienoyka Oyrer
JOXKHUTBCA 3MEHKOH M Jaxe MNETISIMU M CIMIaThes. TpaHCIOpTep W3rOTaBIMBAIOT U3
pOpe3uHEHHOro mojioTHa mupuHo a0 100 mMm. Ha Tpancmoprepe kapamenbHas ILENoYka
CBEpXYy M C OOKOB 00J]yBaeTcsi BO3JyXOM, KOTOpBIH Harueraercs BeHTWIsATOpoMm. Kapamens,
orhopMoBaHHAsT B BUAE OTACIBHBIX H3ACIHUI, WM Kapamesb, pa3[elieHHas Ha OTIeNIbHBIC
KapaMelbKi U3 LEMNOYKM IIOCIEe OXJIAXKJIEHUS Ha Y3KOM TpaHCIOpTepe, OXJIAXIAIT Ha
CHENHATBHBIX YCTPOHCTBAX: MIMPOKUX TPAHCIOPTEPAX Pa3IMYHOTO BUIA, YACTO MHOTOSPYCHBIX,
U B YCTPOHCTBAX 3aKpbITOro THMA (mKagdax).

3asepmoisanue kapamenu. 3aBEpTHIBAHWE OCYIIECTBISIFOT HAa 3aBEPTOYHBIX MamuHax. B
3aBHCUMOCTH OT METOJa 3aKMMa U 3aMbIKaHHUs KOHIIOB 3TUKETKH pa3IMyaroT HECKOJIbKO BUIOB
3aBepThIBaHMs. Hambonee pacmpocTpaHEHHBIM BHJIOM SIBISIETCS 3aJelIka KOHIIOB JTHUKETKU
3aKpyYUMBaHHEM — «B TEPEKPYTKY». Pexe HCHOib3yIOT 3aBEPTKY C 3a/eKOH ITHKETKH Ha
OCHOBAHHU CKJIAJIKaMH M IEPEKPYTKON CBOOOTHOTO KOHIIA — «Callle).

Ilepepabomxka omxoodos. Ha konauTepckux (padprkax yaiie BCEro 3TH OTXOJbI PaCTBOPSIOT U
Ha UX OCHOBE TIOJNYYalOT CHPOIMBI C MacCcoBOM jojed cyxux BemectB 80-82 %.
[TpooKUTETLHOCTh PACTBOPEHHsI HE JOJDKHA MpeBblmarte 30 MUH. DTOT CHpOI TOCIie
OTCTaMBaHUsA W (DMIBTPOBAHUS HCIIOJIB3YIOT, KaK MPaBUIIO, TPU Bapke (PYKTOBBIX M JAPYTHX
HAYMHOK.

IIpakTHYeckas 4acTsb.

3amanue U CTYACHTOB: U3YYUTh U 3HATh YCTPOWCTBA W MPHHIIUN JCHCTBHIOO0PYIOBAHHS
JUIs TIpou3BOZICTBa Kapamenu.KaxxaoMy cTyaeHTy OyneT JaHo 3aJaHHe M3 MEepedHs BOIPOCOB,
peleHne 3a1a4u.
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KoHTpoJibHbIE BONIPOCHI:

1. 3 xakux y370B W JAeTalied COCTOMT OapabaHHas OXJaKIarollas MallrHa KapamMelbHOU
Macchl?

2. Ha3oBuTe OCHOBHBIC Y37bl U J€TaJM TSAHYJIBHOM MalIMHBI IS KapaMelbHOW Macchl
HENPEPBIBHOTO AEUCTBUS?

3. Ha3zoBuTe OCHOBHBIE 3JIEMEHTHI KOHCTPYKIIUU KapameaeoOKaTOUHON MallluHbI?

4. Ha3oBHUTE OCHOBHBIE 3JIEMEHTHI KOHCTPYKIIMU KI'YTOBBITATUBATEISA?

5.HazoBuTe OCHOBHBIE JIEMEHTHI KOHCTPYKIIMU KapaMesepexyliel MauiuHbl?

6. HazoBUTE OCHOBHBIE 3JIEMEHTHI KOHCTPYKLIUU KapaMeIeTaMITyIOIIeil MalliuHbl?

7. Kakue Oe3omacHble YCIOBUS TpyJa HEOOXOAUMO cOOMIOaTh IpH padbore OapabaHHON
OXJIKJAIOLIEH MaIIMHBI KapaMeJIbHON Macchl?

3aaya TBOPUECKOTO YPOBHS

3agaua: OnpenenuTe MPOU3BOAUTEIBHOCTh POTALMOHHON KapamenehopMyIoLied MallliHbI B
KI/4.

VcxonHble faHHBIE:

- Yucno oTKUAHBIX HOXKEN Ha poTope 241T.

- YUactora BpareHus poropa , 35 06/MuH.

- KonnuectBo mryk wm3nenwuii B 1 xr 180.

3anumure Ha3BaHUE pabOThI U €€ 1Ielb.

H3yuyenne padoThl 000py10BaHUs NIPU NPOU3BOACTBE KOH(pET U HpHca.

Henb:3akpenuth NPONACHHBIA Marepual; YCIEIIHOE MCIIONb30BaHUE IPUOOPETEHHBIX
YMEHMH B pEaJIbHOM JKU3HMU.

Cxema mmpou3BOJICTBA JUTOrO Hpuca. JIMHMUS npeaHa3HadeHa AJisl IPOU3BOJICTBA 3aBEPHYTOTO
upuca tuna «30J0TOH KIouuky», «Monousslii» u T.11. B cocraB nunum (pucyHok 10) BXomsT
TEXHOJIOTMYECKUE KOMIUIEKChl IIPUTOTOBJIEHMS MOJIOYHO-CAaXapHBIX CHUPOIIOB JUId HpHCA,
yBapUBaHMs CHPOIIA, OXJIAXKJIAIOIIAs MallMHA, NepeAarolue KOHBEHephbl, YeThlpe OOKaTO4HO-
kamuOpyromue wMammael KPM-2 u  dYeTelpe HMpHCO3aBEPTOYHbIE MamMHBL. Ha nuHMK
OCYIIECTBIAIOTCS IIPOLIECCHl MEXaHU3UPOBAHHOIO IPUTOTOBJICHUS PELENTYPHOHM CMECU U €e
yBapHUBaHMsI, OXJIAXK/IEHUSI UPUCHOI Macchl, JIEJIeHHsI €€ Ha IopLuH, (OopMOBaHKE, 3aBEPTHIBAHNE
U OXJIAXKJEHHUE upuca. B cocTtaB penentypsl IMTOro Uprca BXOAST KUP, caxaponaTOYHbINA CUPOI
U cryuieHHoe Moisioko. JKup pacrtamnuBaercss B ammapare 1, CHaOKeHHOM pyOamkoil st
o0orpeBa MmapoM WM TopsA4Yed BOJOW, pEIIeTKOM M MeIankod, MpeJoTBpalaromei
paccianBaHue Kupa. PacruiaBieHHBIH KUp HAcocoM 2 IepekauuBaercs B COOpHUK 4,
YCTAHOBJICHHBIN Ha LudepOnaTHbIX MIaTGOPMEHHBIX Becax 3. B aToT ke cOOpHMK M3 0aukoB 5
MOCTYNAIOT CTYIIEHHOE MOJIOKO ucupol. [Ipu noctukeHun HEoOXO0AMMON Macchl (OKOHYaHUE
[0JJauu CaXxaporaTOYHOI'0 CUPOIa) OHOBPEMEHHO OTKJIIOYAETCs 10/1a4a CUpora B COOpHUK 4 U
BKJIFOYAETCSI HAcOC 7, COCIWHEHHBIH CO COOPHMKOM THOKHM MIJAHTOM 6, 4TO OOecrnedruBaeT
cBOOOJy BEPTHUKAIbHOMY I[E€pEeMEIIeHUI0 cOOpHHKa 4 Tpu 3aloJIHEHHMH KOMIIOHEHTaMH B
MOMEHT B3BEIINBAHMUS.



Puc. 3. Cxema 1uHUM AJ1s1 TPOU3BOCTBA JIMTOTO UPHUCA.

Hacoc 7 nonmaer penentypHyto cMech U3 COOpHUKA 4 B CMECHUTEINb 8 ¢ MapOBOMl pyOalIkou,
rae olecrneunBaeTcss HeoO0XoauMMas OJHOPOAHOCTH cMecH. M3 cMecuTenss cMmech MHoJaercs
HacocoM 9 B AByxKaMepHbIN TeriooOMeHHUK 11 ¢ mapoBbIM 000rpeBOM, IJi€ JOBOIUTCS /10
kunenus. Ilepen mnonadeil cmecu HEOOXOJUMO MpPOrpeTh TerwlooOMeHHUK. /[lng 3Toro Ha
TpyOOIPOBOJIE yCTaHABJIMBACTCS TPexXoJoBoM KpaH 10, KOTOpPbI HO3BOJISIET MHOTOKPATHO
NEepenycKaTh peLEnTypHYIO CMECh U3 BEpXHEW Kamephl TeriooOMeHHuKa 11 B cmecutens 8 10
TeX mnop, mnoka ee Ttemneparypa He pocturher 105... 108°C. Ilocime mnporpeBaHus
TEII000MEHHUKA MPOLECC yBapUBaHMsI CHpOIa MPOTEKAeT HENpEpPhIBHO O€3 BO3Bpara €ro B
cMmecuTelnb. B mponecce nporpeBaHus B TEIIOOOMEHHUKE MPOUCXOAUT TOMIIEHUE BXOJSAIIErO B
cMech Mosioka. [Ipoitast TermooOMEHHMK, KHUIIAIAs pPElenTypHas CMech IO TpyOOmpoBOIy
nocrynaer B mapoornenurens 12. IlogBapeHHBI cupon ¢ coxepskanueM Biarn 15.. 16%
CTEKaeT B HIDKHIOIO YacTh IapOOTAEIUTEN U uepe3 TPexxoaoBoil kpaH 13 mocrymaer B
HakonuTeNnbHbl cOopHuk 14. Cuponm u3 HakomurTenbHOro cOopHuka 14 Hacocom 15
MepEeKavYnBaCTCS B PACXOAHBIA COOPHUK 16, M3 KOTOPOTO IUTYHKEPHBIM HACOCOM — J103aTopoM 17
II0JIaETCSl Ha YBapUBaHHUE B 3MEEBUKOBYIO BapOYHYIO KOJOHKY 18, KOTOpas sBIsSETCS Tperouiei
YacThI0O YHU(PUIIMPOBAHHOTO BakyyMm-ammapata 33-A-10. JIBurasce BHYTpH 3MeEeBHUKa,
o0orpeBaeMoro CHapyXH mapom, cuporn HarpeBaercst 1o Temmneparypsl 115... 118°C. IIpu stom
3HAYMTENIbHAsT YacTh BJIATM MEPEXOJUT B MapooOpa3HOe COCTOsIHUE, a B 0Opa3oBaBIIEHCS
upucHON Macce ocraercs 4 ... 6% Bnaru. Ilap otnmensiercs B mapootnenurene 20, a 3aTem
0TCachIBaeTCsl BEHTWISITOPOM, @ YBapeHHas Macca MOCTYyMaeT B Kavarouryrocs Tpyoy 19, BHyTpu
KOTOPOH pacroyio’keH JonacTHeIM Baj. TpyOa MMeeT OTBepCTHs, yepe3 KOTOpble B Maccy
BBOJSITCSI BKYCOBBIE€ JJOOABKM (ICCEHIMS M NMpPHU HEOOXOAMMOCTH Kuciota). ['opsuas upucHas
Macca cTekaer M3 TpyOsl 19 B BOpOHKY opHOOapa®aHHON oOxJaxjaromed MamuHbl 21.
bnaronaps koneGanusiM TpyOsl 19 mMacca paBHOMEpHO paclpenesnsieTcs Mo JUIMHE BOPOHKU U B
BU/JIE JIEHTBI OJIMHAKOBOM TOJIIMHBI IEpe- MEIAETCs U oXJaxaaercs 1o temneparypsl 80°C Ha
Bpalaronemcsi 6apabane. 3areM ¢ MOMOIIBIO MOABEPTHIBATENIE Macca CKJIAIbIBAETCS B IIACT
mmpuHo 200 MM. Ha BeIXoze IuiacTa M3 MallMHBI YCTaHOBJIEHBI NPOMHHAJIBHBIE BaJIbIbL,
KOTOpBIE TMPOJBHUIalOT HMPUCHBIA IJIACT C HAKJIOHHOM OXJaXJAoUledl IUIMThI MAaIIMHBI Ha
nepeaarouHslii kouseiiep 22. Ilocne oxnaxaaromieil MallMHBI TeMIeparypa UPUCHON Macchl
paBHa 45 ... 48°C. B koHIe KOHBeliepa 22 ycTtaHOBJIEH HOX 23. MpucHas macca paspes3aeTcs Ha
kyckn JuHONM 1400 MM M mopmaercs Ha pa3gaTOuHBIM cerTyaTblii KoHBelep 24. Konseliep
MIOOYEPENHO C TOMOUIBI0 YETHIPEX 3aCIOHOK 26 HampaBiaseT KYCKM HPUCHOM MacCel B
oOkaTouyHble MaMHbl 28. [locnenHss 3aciiOHKa yCTaHOBJIEHA CTAllMOHAPHO, NMEPEKPhIBas CETKY
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KoHBeiepa. [Tops1ok OTKPBITHUS U 3aKPBITUS 3aCJIOHOK 3aBUCUT OT KOJIMYECTBA YCTAaHOBJICHHBIX
oOkaTo4yHbIX MamuH. CHUrHal Ha OTKPBITHE U 3aKPBITHE 3aCIIOHOK IMOJAETCA C MOMOIIbIO
KOHEYHOTI'O BBIKJIFOYATENs], yCTAHOBJIEHHOIO HA KOHBEMepe 22.

B o6karouHoii MammHe 28 u3 6echOPMEHHOT0 KyCKa HPUCHON MacChl POPMYIIUPYETCS KIYT,
OXJIAXKJAETCS BO3/1yXOM, pa3pe3aeTcsl U yIaKOBbIBACTCA.
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Puc.4. Cxema npou3BOACTBA MIOKOJIAHBIX U3/ICTHI.

JlaHHble TIOTOYHBIC JMHUM YCTAHABIMBAIOT MJIS IPOU3BOJACTBA IIOKOJAIHBIX IUIMTOK,
O0aToH4YMKOB, KOHPET «AccopTu» U 1p. IIpu 3TOM M3 YacTH Kakao TEPTOro OTIPECCOBBIBAETCS
KaKa0-MacJlo, KOTOpOE 3aTeM MOJaeTcs Ha JIMHUIO TPOM3BOCTBA II0K0Iaaa. M3 kakao — xKMbIxa
MOJIy4al0T KaKao-IIOPOILIOK, YaCTh KOTOPOIO MCHOJb3YETCS B KOHIUTEPCKOM NPOU3BOJACTBE, a
4acTh (acyercs U OTIPABISAETCSA B TOProBYIO ceTh. [lockonbky 06a mpon3BoACTBa (LIOKOJIATHBIX
U3JIeIMA U Kakao — IOpOILIKA) HMCHOJB3YIOT OJHO M TO K€ ChIpb€ — Kakao-000bl, TO U
U3TOTOBIISIOT 3TH M3JENHA, HCIONB3Yys OAHO M TO ke oOopynosanue. Ha pucynke 11
IpEJCTaBICHa MAIIMHHO- alapaTypHas CcXeMa MEXaHU3UPOBAaHHOW IOTOYHOM JIMHUU
IPOM3BOJICTBA HIOKOJIQAHBIX M3JEIMH M Kakao-mopomka. Kakao-000bl M3 CHIIOCOB WM U3
MEIIKOB B3BEIIMBAIOT HA Becax 9, a 3aTeM I0- Jal0T B OUYHWCTUTEIbHO-COPTUPOBOYHYIO MAIIUHY
8, IJle OHM OYMIIAIOTCA OT MeXxaHuyeckux npumeceil. ITocie ounmcTku kakao-600bI MONAIOTCS
KOHBeHepaMM B IIAXTHYIO CYLIWIKY 7, 1€ OHU MPOXOAST TEPMHUUECKYI0 00pabOTKy B TeUeHUE
45 ... 60 mun npu Temmneparype 140 ... 180°C. IIpu 3ToM BIa)KHOCTh Kakao-0000B yMeHbIIAETCS
¢ 7 nmo 2%, obonouyka Kakao-0000OB CTaHOBHUTCS XPYNKOW W JIETKO OTAENsSeTcs OT snapa. B
npoliecce o0kapuBaHUs B Kakao-000ax oOpa3yroTcsi BEIIECTBa, ONPEEIIAIONe BKYC U apoMar
kakao. Cymmika KpoMe 30Hbl 00)KapuBaHUsI UMEET 30HY OXJIaKJIEHUS, I/ie TeMIlepaTypa Kakao-
6060B cHmxkaercst a0 35 ... 40°C. OOGxapeHHble U OXJaXAECHHBIE Kakao-000bl MOCTYMalT B
JIpOOUIIBHO-COPTUPOBOYHYIO MallMHy 6, B KOTOPON OHM pa3JaBiMBAIOTCS U pa3AelsioTcd Ha
KaKao-KpyINKy M 000JI0OUKY, KOTOpas Ha3blBaeTCsl KaKaoBEJJUION. BrIXoJ Kakao-KpyNmKH Tocie
JIpOOJIEHUS TOJKEH COCTABISITh HE MeHee 87% 00)kapeHHBIX Kakao-0000B. CoeprkaHue Kakao-
KPYIKU B KakaoBeJlJlIe He o/bKHO mpebimath 0,5%. s otnenenus gepponpumeceii kakao —
KpylKa HPOXOJUT 4Yepe3 MarHuUTHBIA cenaparopS. M3 npoOuiabHO-COPTHPOBOYHON MAaIIUMHBI
KaKao-KpyIlKa IHEBMAaTUYECKU IojaeTcss B OyHKep 4, pacloyIoKEHHBIH HajJ Pa3MOJIbHBIM
arperaToM, KOTOpBIH COCTOMT U3 MOJIOTKOBOW ApoOmiku 3, nuckoBod 1 u mapukoBoil 2
MEJbHHII.

[Tpy u3MenbyeHUH MPOUCXOTUT pa3phIB KIETOK Kakao-0000B, U3 KOTOPHIX BHITEKAET KaKao-
Mmacio. [Tomydennas cycnensus nmoctymnaet B coopuuku 10 u 12 Ha 1Be TUHUU: I TTOTYICHUS
KaKao-MacJla ¥ II0KOJIa/a.

Kakao-maciio mosryqaroT Ha TUAPOIPECCOBOM ycTaHOBKE 11 myrem mnpeccoBaHMs Kakao
teproro. IIpeccoBanue npoucxomut mpu temmeparype 90 ... 96°C. I'mppaBnuueckuil mpecc
YCTaHOBKH uUMeeT 6 ... 12 pabounx kamep, pacHoJIOKEHHBIX mocienoBarensHo. Kaxaas kamepa
cHaOXeHa OByMs (QUIBTPYIOIIUMH 3JIEMEHTAMH, YTO IO3BOJSIET YCKOPHUTH MPOLIECC OTXKATUs
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Kakao-macna. M3 mpecca AMCKM Kakao-KMbIXa HANpAaBISIOTCS Ha TMpeABapUTENbHOE TIpybdoe
HU3MeNbUeHUE B KMBIXOApoOmIKy 30. [TomydeHHbIE TpaHyIIbl KMbIXa MOCTYNAaT B OyHKep 29,
I7Ie OHM OXJIAKJAIOTCS 10 TeMmeparypsl 1exa. [locie oxmaxkaeHus rpaHylibl )KMbIXa MPOXOIST
MarHuTOYyJaBlvBaTeNb 28, 3aT€M HANpaBisIOTCS B pa3MoyibHBIA arperat 27. IlomydeHHbIi
KaKao-IIOPOILIOK OXJIAXKIAeTCsl, OTAENSAETCA OT BO3]yXa, OJIAETCsl B pacXOJHbI COOpHUK 26 U
yIakoBbIBaeTcsl Ha acoBoyHOU MamuHe 25. Kakao-nopomiok ¢acyercs B KapTOHHbIE KOPOOKH,
KOTOpBIE 3aTeM OKJIeMBaroTcs netodanom B mammue 22. Kakao-macno u3 mpecca mojaercst B
no3aropel 13, 17. Kakao Teproe, koTtopoe OBUIO TMOJaHO B COOpHUK 12 Ha JUHUIO
MPUTOTOBJICHUSI IIOKOJa/Ja, CHAdyalla MOCTYMaeT B PELEeNTypHO-CMECUTEIbHBIM KOMILIEKC,
KOTOPBIN cHaOxeH Ao3aTopamu 13 u cmecutenem 15. Kpome kakao TepToro 103aTopbl OJA0T B
CMECHUTENIb KaKao — Macjo, CyXO€ MOJIOKO (MM CyXHE CIIMBKH), CaxapHyl0 IyApYy U JIpyrue
nobaBku. Tak kak caxapHylo MyApy TPYIHO TPAHCIOPTUPOBATh, caxap-MECOK H3MENbUaeTcs B
MOJIOTKOBOW JapoOuinke 14 HemocpeACTBEHHO TMepes IMoaaucii Ha gozupoBanue. llomyueHHas
CMeCh KOHBEHEpOM HampaBIsieTCsl K MATUBAIKOBBIM MenbHULIaM 16.I1ocne BanblieBaHUs cMeCh
MPOXOAUT MarHUTOYyJaBiIuBaTedb 18 ¥ mmomaeTcss B  LIOKOJIAIOOTAEIOYHbIE MAIlIMHbBI
(koHImIMaImMHBI) 19, B KOTOPBIX €€ Pa3BOIAT KaKao-MacjioM, MOCTyHAMUM U3 jo3aropa 17. Ha
9TOM K€ CTAJIUM B IIOKOJAJAHYIO MAacCy JOOABIISIOT Pa3KIKUTENb. Maccy MepeMemuBaT B
teuenue 15 ... 20 muH npu tem- neparype 40 ... 45°C, a 3aTeM KOHIIHMPYIOT B TeueHue 3 ... 5 4
JUlsl OOBIKHOBEHHOI'O IIOKOJIaZia U 10 72 4 JuIsl J€CEpTHBIX COPTOB ILIOKOJaAa (B 3TOM cilydae
Temmeparypa ooOpadbarsiBaeMoi Macchl AomkHA OBITH 60 ...70°C).

[Tony4yeHHYIO MIOKOJIAAHYIO Maccy repen (opMoBaHMEM M3 Hee M3ACIH TeMIEpUpYIOT Ha
aBTOMAaTUYECKOM HENpepbIBHO AeicTBYIolEel MamnHe 24. Temneparypa roToBoi MIOKOJIaJHON
Macchl 1ociie TeMnepupoBanus foikHa ObITh 30 ... 31°C. 3aTeM HIOKOJIaHYI0 Maccy OTIMBAOT
Ha aBToMaTthyeckoMm ¢opmyromem arperate 23 B ¢opmbl. [IpeaBapurenbHo  QOpMBL,
MmojJaBacMble JIJIsi OTJMBKHM IIOKoJanga, HarpeBaroT 10 33 ... 35°C. TemmepaTypa IIOKOJIafa,
0oCcBOOOXKACHHOTO OT (opMm, nomkHa ObiTh 12 ... 15°C. T'OTOBBIN IIOKOJAA IMOJAIOT HA
YIAaKOBBIBAHME B 3aBEPTOUHYI0 MamuHy 21. VYmakoBaHHbIE U3AETUS YKIAIbIBAIOTCS B
ropokxopoda, KiamaHbl KOTOPBIX 3akjewBaroTcs Ha MmammuHe 20. B momyyeHHOM mIOKOjaze
noJKHO ObITh (%): caxapa 55 ... 65, kakao Tteproro u kakao-macia 20 ... 45, pmaru 1,2 ... 5,
kneTdatku He O6onee 3 ... 4. Crenenp u3MenbueHus (mo meroay Peyrtosa) 92 ... 96% uactuig
pasmepom Menee 30 MKM.

IIpakTHyeckas 4acTb.

3amanue JUIsl CTY/ICHTOB: U3YyYUTh U 3HATh YCTPOMCTBA U MPUHIUI IEUCTBUSO00PYIOBAHUS
JUIsE TIpou3BoJicTBa KOHeT u upuca. KaxaoMmy cryaeHTy OyaeT AaHO 3aJaHHe W3 IepeuHs
BOIIPOCOB.

KoHTpoJsibHbBIE BONIPOCHI:

1. Ha3zoBuTe OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI KOH(DETOOTIIMBOYHON MAIIHHBI?

2. HazoBuTe OCHOBHBIE KOHCTPYKTHBHBIC AJE€MEHThl OTCAaJOYHOM MAIIUHBI IS
KYI0JIOOOpa3HBIX KOPITYCOB KOH(ET?

3. Ha3zoBuTE OCHOBHBIE KOHCTPYKTHBHBIE JIEMEHTHI MAIIMHBI ()OPMOBAHUS KTYTOB MyTEM
BBINPECCOBBIBAHNA?

4. Ha3oBuTe OCHOBHBIE KOHCTPYKTHBHBIE Y3JIbl YCTAHOBKU /JIi YCKOPEHHOM BBICTOWMKH
KOpPITyCOB KOH]eT?

5. Ha3oBuTe OCHOBHBIE KOHCTPYKTHBHBIE JJIEMEHTHI KOH(ETOpe3aTenbHOW  MAalllUHBI
TUJIBOTUHHOTO TUTA?

6. OrtBeruTh MNOAPOOHO HA BOONPOC MO YCTPOHCTBY ¥ TPHUHIUIY JACHCTBUS
KOH(eTope3aTeabHOH MallluHbI THJIBOTUHHOTO THHA?

7. OTtBeTHTH MOAPOOHO HA BOIMPOC MO YCTPOWCTBY M MPHUHIMITY JEHCTBUS pPa3Ma3HOTO
KOHBerepa?

3anummuTe Ha3BaHUE PaOOTHI U €€ IEITb.
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IIpoBecTn aHaIM3 1032aTOPOB KUAKUX KOMIOHEHTOB.

Heab: 3akpenuTh NPOWICHHBIA MaTepuaj, YCIENIHOE HCIOJIb30BaHUE MPHOOPETEHHBIX
YMEHUH B pEIbHOU JKU3HHU.

ozamopul 0na HcuOKUX KOMROHEHMO08.

[IpuHuMnUanbHbIe CXEMbl OCHOBHBIX THIIOB YKHUIAKOCTHBIX J103aTOPOB MOKa3aHbl Ha pHC. 5.
BonbIIMHCTBO CXeM J03aTOpOB, KpOME MEMOPAHHOTO M OYHKEpHOT0, OCHOBAaHO Ha 0ObEMHOM
MPUHIUIIE JO3UPOBAHMUS.

Jlpoccenvhwiii 0ozamop (puc.5, a) npeacrapiseT coboi eMKOCTh 7, B KOTOPOW MPHU MOMOIIHU
MOIUTABKOBOI'O KJIalaHa 2 MOJJAEPKUBAETCS IMOCTOSHHBIN YpoBeHb. JKUAKOCTH CIMBAETCS 10
TpyOoIpoBoay 3, Ha KOTOPOM YCTaHOBJIEHO JPOCCEIMPYIOIIEe YCTPOMCTBO 4. DTUM crocoOoM
IpU  YCJIOBHM TMOJJICPXKAHUSA TEMIIEpaTypbl Ha IOCTOSHHOM YPOBHE MOKHO C BBICOKOH
TOYHOCTBIO J03UPOBATh XUAKOCTU, ONM3KME K HBIOTOHOB KUM. OJHAKO MpU ATOM CIEIyeT
YUUTHIBATH, YTO MPHU JAO3UPOBAHUM KUJIKMX KOMIIOHEHTOB BO3MOKHO BBIJICJICHUE KPHUCTAJIOB
COIM W caxapa, a TaKXKe IOsBJICHUE OTJIOXKEHHH >KHpa Ha CTEHKaxX TPyOONpOBOJOB U
MOBEPXHOCTAX JAPOCCEIUPYIOLIEr0 YCTPOMCTBA, 4YTO MPUBOJUT K H3MEHEHHMIO pacxoja
KOMIIOHEHTOB B 3aBUCHMOCTH OT MPOJIOJKUTENILHOCTH paboThII03aTOpA.

[lpr n03upOBaHUM 3TUM CIIOCOOOM PACTBOPOB JPOACKEH M JKUIKOW Omapbl HAOIIOAAIOTCS

0OobIINE OTKJIIOHEHUS B pacxoae, 4TO CBA3aHO C KOJIEOAHMSIMH BSI3KOCTH U IIJIOTHOCTH.
) 2z 3

Puc. 5. Cxembl 103aTOPOB 0OBEMHOT0 TUMA JUIS KUJIKUX KOMIIOHEHTOB:
a - IpocceNbHbI; O - OapaOaHHBI; B - MOIUIABKOBBIN; T - UEPIAKOBBIN; 11 - PUKCUPOBAHHOTO
YPOBHS; € - 2JIEKTPOAHBIN; K - CTAKAHYUKOB; 3 - IIECTEPEHHBIN; U -TIOPIIHEBOM.

bapabannwiii dozamop (puc. 5, 6) OCYHIECTBISIET HEMPEPHIBHOE OOBEMHOE J03MPOBAHHE
KHNIAKUX KOMITIOHCHTOB 3a CUeT q)OpMHpOBaHI/IfI TOHKOT'O CJIOA Ha IMOBEPXHOCTHU
ObIcTpoBpalnatonierocs 0apadana. bapaban 1, morpy eHHbI B eMKOCTb 2 MOCTOSTHHOT'O YPOBHS
Ha ryouny okoso 0,3 pamgmyca OapabaHa, JOJKEH BpamarbCs €O CKOpPOCThIO 2.3 M/c.
Hamunmmii  cnoi  KuakocTH CcKpeOkoM 3 HampamisieTcss B TECTOMECWIIbHYIO MalIHHY.
YBennyeHne MmoBepXHOCTH CMEIIMBAEMBIX MTOTOKOB YCKOPsIeT 00pa3oBaHUE OTHOPOTHON CMECH.
HenocratkamMu MeToJa TOHKOCIIOMHOTO JO3MPOBAHUS SBISIOTCS TPYIHOCTH PETYIMPOBAHUS
pacxo/ia u3-3a ero HeJIMHEHHOM 3aBUCHMOCTH OT YacTOThI BpallleHus OapabaHa, TeMIepaTypsl U
Jpyrux (akTopoB, a TAKXKE 3HAUUTENbHbIE TA0APUTHBIE pPa3Meph103aTopa.

PaGora npyrux n03atopoB 0OBEMHOTO THIIAa OCHOBAaHA Ha CIMBE KOMIIOHEHTa W3 MEpPHOU
eMKocTH. Pasznuyaror 103aTopel €cO CBOOOAHBIM HCTEUEHHEM IKHJIKOCTH (UepIIaKoBbIE,
CTaKaHYMKOB, J03aTOpbl (PUKCHPOBAHHOI'O YPOBHS, D3JEKTPOJHBIE M Jp.) M J03aTOPHl C
OPUHYIUTEIbHBIM CIMBOM (IIOpIIHEBbIE, IIeCTEpEeHHbIE). 3aJaHHBI pPacXoa JKUAKOCTH B
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7103aTOpax ATUX KOHCTPYKLHUH TMPOMOPIHOHAIEH 00beMYy MEpPHOW €MKOCTH, 4acTOTE IIMKJIOB
3aIMOJIHEHHUS U CJIMBA, TUIOTHOCTHU JO3UPYEMOH JKUIKOCTH.

B nozatopax ¢ MEpHBIMH €MKOCTSIMHU 00pa30BaHHE KaXKJOW 03Bl (TOPIMH) OCYIIECTBISCTCS
nepuoandecku. OJHAKO MPH BBICOKOW YacTOTE LIMKIJIOB 3allOJHEHHS W CIMBA Ha BBIXOJE W3
n03aTopa 00pa3yercsi HeMpPEePhIBHBIN MOTOK T03UPYEMOro KOMIIOHEHTa. Bo3MokHbIE KOJIeOaHHs
pacxo/a B ONPEICIICHHON CTENEeHH CrIaKUBAIOTCSI B CIMBHOM TPAaKTe, UYTO JAae€T BO3MOXKHOCTb
MCIIOJIb30BAaTh 3TH JJ03aTOPbl BMECTE C TECTOMECUIIbHBIMU MAIlIMHAMU HENPEPBIBHOIOJICHCTBUSL.

Ilonnaskoswiti 0ozamop (puc. 5, 6) UMEET MEPHYIO €MKOCTb 2, B KOTOPYK JKHJKOCTB
[IOCTYNAeT 4yepe3 3JIEKTPOMArHUTHBIM KianaH 6 U TpexxonoBodl kpaH 7. Ilpu HamonHenun
€MKOCTH MOIUIaBOK / MogHUMaeTcs BMecTe co cTepxkHeM 3. Korna 3aganHas nmopuus >KuaKoCTu
OTMEPEHA, KOHTAKT 4 3aMbIKACT LIeNb 4epe3 HEMOJBMKHBIA KOHTAKT 5 W DJIEKTPOMAarHUTHBINA
KJanaH 6 3aKkpbIBaeT JOCTYN >KUJIKOCTH. M3MeHeHue H03bl peryiupyercs IepeMelieHueM
KoHTakTa 4 mo crepxHio. [locme moBopora kpana 7 Ha 90° HPOTUB YacCOBOM CTPENIKH
MIPOU3BOUTCS CIIUB OTMEPEHHON MOPIUH B JI€KY TECTOMECHUIbHONMAIIMHBI.

Yepnaxoswiii dozamop (puc. 3, 2) CHa0)KEH MEPHBIMH €MKOCTSIMH, KOTOPBIC MEPUOINICCKU
MOTPYXAIOT B )KUJIKOCTh 0aKa MOCTOSHHOTO YPOBHS.

[Tocne 3amosnHeHus yepnak / MOJHUMAETCS U 3@ CUET CHJI IPABUTALIUKM OTMEpPEHHAas! MOPLUs
cnuBaeTcs 4epe3 TPyOKy 2, Ha KOTOpPOHM 3akpemyieHa MepHas €MKOCTb. 3aJlaHHBIi 00beM
perynupyercs, BHITECHH TEJIbHBIMU CTaKaHaMM, pa3MELIEHHbIMU BHYTpHU uyeprnaka. Hemocratkom
KOHCTPYKIIMU  SIBJISIETCS HEBBICOKAsT TOYHOCTh JIO3UPOBAHUSA KOMIIOHEHTOB, HMEIOIINX
IIEPEMEHHYI0 IUIOTHOCTb M BBICOKYIO BS3KOCTb. [IpMuMHON 3TOro sBIAIOTCA aJare3us
JO3UPYEMOM KHUAKOCTU K CTEHKAM MEPHOM eMKOCTH U 00pa30BaHKE BOJIH IIPH €€ 3aIll0JIHEHUH.

Hozamop ¢puxcuposannoeo yposms (puc. 3, 0) padboTaeT MO MPUHIIMITY 3aII0JIHCHUS MEPHOU
€MKOCTH uepe3 BIyCKHOM KJianaH 3 10 YPOBHS, COOTBETCTBYIOIIETO PACIIOIOKEHHUIO KUJKOCTH B
Oauke 4 nocTossHHOro ypoBHs. CiiMB HAOpaHHOM J103bI IPOU3BOJUTCS Yepe3 BBITYCKHOMN KilanaH
2. BenuumHa 1031 perynupyercs MyTeM BEpPTHKaJIbHOrO TMEepeMelieHus TpyOKuS.
[IpenmymiecTBaMu 3TOTO 03aTOpa SBISIOTCS BBICOKAsh TOYHOCTh JO3MPOBAHUS, YIOOCTBO
pEeryJlMpoBaHus TMPU H3MEHEHUHM pEeLEenTyphl W JOCTAaTOYHAs 4YacToTa 103 Npu paboTe Ha
TECTOMECWJIbHBIX MAallMHAX HENPEPHIBHOTO JEHCTBUS, HEAOCTATKOM — PE3KOE CHI)KEHUE
TOYHOCTH  JIO3UPOBAHMS TpU  YMEHBIIEHHMM pacxoja HU3-3a  Oojpmoro  o0bema
KJIATaHHOWKOPOOKH.

Onexmpoonviii  0ozamop (puc. 5, e) HUCHOIBb3YeTCs s TMOPLUUOHHOTO OTMEpPUBAHMS
pactBopoB. B mo3aTope 3TOW KOHCTPYKIMHU (PHUKCalUs YPOBHS B MepHOW emKoctu [
OCYIIECTBIISIETCS C TIOMOINBIO CHCTEMBI D3JEKTpoJoB 4. PacTBop mocTynmaer uepes
AJIEKTpOMarHuTHBIN Kiamnal 3. [lo Mepe 3amosiHeHus EMKOCTH YPOBEHb pacTBOPA MOBBIIIAETCS U
JOXOJIUT 10 BKJIKOYEHHOTO 3JeKTpoja. B 3ToT mMoMeHT knamaH 3 3akpbiBaeTcs. CIMB O3B
OCYIIIECTBIISIETCS Uepe3 AIEKTPOMArHUTHBIN KilanaH?2.

Cmaxkanuuxog 0ozamop (pHc. 5,0/c) COCTOUT U3 IBYX OCHOBHBIX 3JIEMEHTOB: BPAIIAIONIETOCS
cTakaHa [/ ¥ HeENmoJBWXHOro kopmyca 2. B KOpIyc€ BBIIIOJIHEHbI OTBEpCTUS I,
314CO0TBETCTBEHHOUIANIOJaYUKOMIIOHEHTA,CIIMBAOTMEPEHHONI03bIN Y IATICHUSIBO3AYX A
KUJKOCTH Yepe3 3a30phl.

Ji11 00BbEMHOT0 TO3UPOBAHUS JKUJKUX KOMIIOHEHTOB YacTO HMCIIOJIB3YIOT HACOCHI-103aTOPBI,
U3 KOTOPBIX HauOoJbllee paclpoCTpaHEHNE OMYYMIIM MOPIIHEBBIE U LIeCTepeHHbIe. [l aTux
J103aTOPOB Hamboyiee BaKHBI PACXOIHO-HAMOPHBIE XapaKTEPUCTUKU. MaKCUMalbHBIA pacxoj
KHUJIKOCTU 00€CreynBaeTCsl IPU OTCYTCTBUM COINPOTUBIIEHHUS HA BBIXOJE W3 HarHeTaTelIbHOTO
natpyOKa; TpH TOBBILIEHMH CONPOTHBIEHUS BO3pAaCTaeT JABJECHUE, BCIEJACTBHE YEro
YBEJIMYUBAETCS, TMEpeTéKk uepe3 3a30pbl pabouMx OpraHoB J03aTopa U CHIKaeTcs
IIPOU3BOIUTEIIBHOCTb.

Jlo3aTtop, uMeronii MOCTOSHHOE CONMPOTUBIIEHUE Ha BBIXOJIE, oOecreuynBaeT 0ojiee BHICOKOE
JaBJCHHUE TpHU MoJaye >KUJIKOCTH OoJbluel Bs3KOCTH. [loaTOMy mepekaunBaHUE KUAKOCTU C
NIEPEMEHHOI BSA3KOCTHIO TPU OJAHOM M TOM JK€ JaBICHHMM BBI3BIBAET M3MEHEHHUE €€ Pacxoja.
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Kvnkre KOMIOHEHThI UMEIOT TMEPEMEHHYI0 BSI3KOCTh, YTO MPHUBOIUT K IMOTPEITHOCTSM TIpU
JIO3UPOBAHUH.

Lllecmepennuiti 0ozamop (puc. 5, 3) COCTOUT U3 IBYX IIECTEPEH, OJIHA U3 KOTOPBIX (poTop) /
MOJIy4yaeT BpalleHHe OT DIEKTPOJBUTATeNs, Ipyras (3ambikaTenbHa) 2 — CcBOOOAHAs,
MIPUBOJIUTCS B JBHXKEHUE OT 3ALENJIEHUS C IIEPBOMIIECTEPHEN.

PoTop, Bpamasicb MO 4acoBOM CTpeJKe, MepeacT JBHKEHUE 3aMbIKaTeJIeH, Korjaa 3yObs
HIECTepeH BBIXOIAT M3 3alCIUICHUS, CO3JAaeTCs pPa3peXKEeHHEe W MPOUCXOTUT BCACHIBAHHE
*KuakocTu B Kopiyc 3. lllecTepHu 3aXBaThIBAIOT KUAKOCTh M MEPEMENIAIOT €€ [0 HAIpaBICHUIO
BpaieHus. Korga 3yObsi BHOBb BXOJSAT B 3alleIUICHHE B O0JIACTH HATHETATEILHOTO MaTpyoOKa,
KUJKOCTb, CXOJSIIAsACAd B MOJIOCTSIX MEXIY 3yObSMU M CTEHKaMH KOpPITyca, BBITECHSAETCS B
HArHETaTEebHBIN TPYOOTIPOBO/I.

Topwnesou dozamop (puc.5, u) padotaet cienyromum oopazom. Ilpu aBuxkeHun mopurHs 1
BIIPaBO B pabodyeil Kamepe CO37aeTcsi pa3pekeHHe, W >KUIKOCTh Yepe3 BCACHIBAIOMIMK KIiaraH
3anonHser kamepy. [lpu ABM)KEHMM TOPIIHS BJIEBO BCACBHIBAIOIIMK KIanmaH 2 3aKpbIBAaeTCA,
MOpIICHh JAaBUT HAa HAXOAAIIYIOCS B pabodeit KaMepe IKHIKOCThb, KOTOpas uepes
HarHeTaTeNbHbIM  KjamaH 3 BbITecHseTcs BTpyOompoBoa. [IpenmyriecTtBoM 103aTOpoB
MOPITHEBOTO THIIA SBISETCS CTAOMILHOCTD PAcXo/ia KUAKOCTH TPU H3MEHCHHH COIPOTHBIICHUS
B Maructpaiu Harueratens. [Ipon3BOAUTENBHOCTh TAKOTO J03aTOpa 3aBHCHT TOJIBKO OT XOJa
MOPIIHS TIPU 33JaHHOW YacTOTE BpAMIEHUS NPHUBOJA, YTO IMO3BOJISCT IOJYYUTHh BBICOKYIO
TOYHOCTh Jo3upoBaHus. K HemocrarkaM MOPIIHEBBIX J03aTOPOB  CIEAYeT OTHECTU
MyJBCUPYIONIYIO TMOAAaYy JKHUIKOTO KOMIIOHEHTa. JIJIs MOBBIMICHUS PAaBHOMEPHOCTH IOJAYd
UCIIONB3YIOTCSL AEMII(PUPYIONINE CBOWCTBA CIMBHOTO TPaKTa HAa BBIXOJE M3 J03aTOpa, JHOO
pabota nByX mim 60see MOpIIHE# co caBUrom nodase.

Jlo3aTtopsl Al pa3luYHbIX KUAKUX KOMIOHEHTOB OOBEIUHSIOT B JO3UPOBOYHBIC CTAHIIHH,
KOTOpBIC TPEICTABISIIOT COOOW pSJl J103aTOPOB, CMOHTHPOBAHHBIX B CIUHYIO YCTaHOBKY,
MO3BOJIAIONIYIO MPOU3BOAUTH MOOYEPEAHOE UM OJHOBPEMEHHOE O3UPOBAHUE BCEX JKUIKHUX
KOMITOHCHTOB.

[TpermyIiecTBOM JO3MPOBOYHBIX CTAHIUI SBJISETCS BO3MOXKHOCTHh CO3/IaHUSL €IUHBIX
MEXaHH3MOB, YCTPOWMCTB M CXEM YIPaBJICHHS I pPslia J103aTOPOB, a TAKKE KOMITAKTHOCTH,
MO3BOJIAIOIIAS COKPATUTh 3aHUMAaEeMYI0 TIPON3BOACTBEHHYIO TUIOMIA .

Jlyist 3ameca 3aKBacCKU W ONapbl IPUMEHSIOTCS IByXKOMITOHCHTHBIE JIO3UPOBOYHBIC CTAHIINH,
JUTSL 3aMeca TecTa ISl MACCOBBIX COPTOB MPOIYKIIMH - YETHIPEXKOMIIOHEHTHBIE, TIPU BBIPAOOTKE
CIEIHATBHBIX COPTOB - MIECTUKOMITOHCHTHBIE.

IIpakTHyeckas 4acrTeb.

3amanue Ul CTYJICHTOB: U3YYHUTh U 3HATh YCTPOMCTBA W MPUHITUN JCHCTBUSI03aTOPOB JIJIS
KUAKUX KOMITOHEHTOB. Kaxx1oMy cTyseHTy OyeT JaHO 3aJaHue U3 MepedHs BOIIPOCOB.

KoHTpoJibHbIE BONIPOCHI:

Omeemumo Ha 60npocwyl

Bonpoc 1. TouHOCTH N03MPOBaHUS YKa3bIBAETCS B:

Bapuantsel otBeroB: 1. B macmopre Ha oGopynoBanue. 2. B HOpMaTHBHO-TEXHUYECKOU
JOKYMEHTAIIUHN Ha IPOAYyKT. 3. B MHCTpyKLMU M0 06CIy)KHUBaHUIO 000py10BAHHUS.

Bonpoc 2. Kak nporcxouT 103UpOBaHUS )KUAKUX KOMIIOHEHTOB C ITOMOIIBIO TOPUIHS?

BapuanTs! oTBeTOB: 1. 3a cyeT X012 NOPIIHA U HAIIOJHEHUS WIMHApPA. 2.3a CUeT BO3BPaTHO-
MIOCTYIATEIBHOTO JBUKEHNS IMOPIIHS B IMUIMHPE. 3.3a CUET TUAPOIPUBOAA.

Bomnpoc 3. B coctaB 06beMHOT0 103aTOpa BXOJIAT:

Bapunanter orBetoB: 1. 3arpy3ouyHas BOpPOHKa, KaMmepa € OTCEKaTeleM, MepHas Kamepa
WIMHAPHYECKOH (hopMbl, mopiuHs. 2. 3arpy304Hasi BOpOHKA, MEpHast Kamepa LUIHNHIPUYECKON
dopmbl, mopmrHsA. 3. 3arpy3odHas BOpPOHKa, Kamepa C OTCEeKarejleM, MeEpHas Kamepa
UIMHPUYECKON (OPMBIL, OPIIHS, OTCEKaTeNsl OCIe MOPILIHS.

Bonpoc 4. IlpuBonoM Uit JO3UPOBAaHUS JKUJIKAX KOMIIOHEHTOB C IIOMOIIBIO IOPIIHS
ABJISIETCSL:
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Bapuantsl otBeToB: 1. Cxatblil Bo3ayX. 2. MunepanbHoe Macio. 3. DnekTpocHadxenue 380
B.

Bonpoc 5. B pouiecce 103upoBaHus 110 YpOBHIO KakKasi 4acTh IPOAYKTa 3a0upaeTcs U3 Tapbl:

Bapuanter orBetoB: 1.HacTh mpojykTa, pa3MenIeHHOTO IO HIKHEH 4YacThio TPYOKH. 2.
YacTth MpoayKTa, pa3MEIIeHHOTO Ha/l HIKHEH 9acThIO TPYOKH.

Bonpoc 6. M3 kakux y3/0B M JAeTajeil COCTOMT A03aTOp s BOJBI HEPUOAMYECKOTO
EeUCTBUA?

Bomnpoc 7. N3 kakux y3710B U JeTajeid COCTOUT J03aTOp ISl BOJbI HEMPEPHIBHOTO JCUCTBUA?

Bomnpoc 8. 13 kakux y3710B U JieTajei 103aTop AJis COJIEBOro pactBopa?

Bonpoc 9. [To kakoMy IpUHLIKITY IPOUCXOIUT T03UPOBAHUE KUAKUX TPOIYKTOB?

Bonpoc 10. 113 xakux y3710B 1 JleTaJIell COCTOUT y3€l JO3UPOBaHUsA?

Bomnpoc 11. 13 kakux y3710B COCTOUT BECOBOM J103aTOp?

Bonpoc 12. 13 xakux y3J10B COCTOUT CH(OHHOE JO3HPYIOIIEe YCTPOUCTBO ?

Bomnpoc 13. 13 kakux y3J10B COCTOUT J103aTOP C MEPHBIMU CTaKaHAMMU?

Bonpoc 14. Kakue 6e3omacHbie yCIOBUS TpyJda HEOOXOIMMO COOIIOIATh MPU JO3UPOBAHUU
ChIpbs?

3anummTe Ha3BaHUe padOTHI U €€ 1EIIb.

H3yunTh cXxeMbl Ie4yeil ¢ peupKyasuue ra3os.

Hesab: 3aKkpenuTh NPOWJIEHHBIM MaTepuall, YCHEIIHOE HCIOJIb30BaHUE IPHUOOPETEHHBIX
YMEHUH B pEAIbHOU KU3HHU.

OngHUM U3 BaXHBIX NPEUMYIIECTB TaKUX IME€UYed SBISAETCS MapalIeIbHOE paclpencieHUue
IPOJYKTOB CTOpPaHHS 1O 00OTpPEeBATENbHBIM KaHAJlaM, YTO TO3BOJISET OCYIIECTBISATH CO3/IaHHE
ONTUMAJILHOTO TEIJIOBOIO peXuMa B J00OW 30HE IeKapHOH Kamepbl M obOecredeHus
Ka4eCTBEHHOW BBIIICUYKH.

H
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Puc.6.Cxema koHTYpa 0060rpeBa MEYHOTO arperara ¢ penupKyasiueil mpoayKTOB CrOpaHus

[Ipu moMoIM ra3oropeaoyHoro yCTpoucTBa / MOATOTOBJICHHAS TOPrOYas CMECh MOJACTCs B
Kamepy cropanus 8. OGpa3oBaBIIHecs MPOAYKTHI CrOpaHus c BBICOKOM
temnepaTtypou T HanpaBIAlOTCd B KamMepy CMEIIeHWs 7, KyJda TOCTymarT Takxke
PEIUPKYISIIIHOHHBIE TPOIYKTHI CropaHus ¢ Temmepatypoii tPI] =tYX . Takum oOpa3om, B
KaMepy CMelIeHHs] OJJHOBPEMEHHO MOCTYMNAIOT JBa MOToKa. B pe3ynbrare cmenienus oopazyercs
€UHBIN MMOTOK MPOAYKTOB cropanus ¢ temneparypoit tCM. 13 kamepbl cMelieHust 7 MpoAYyKTbI
CrOpaHusl C mapaMeTpaMH CMECH HAIpaBJIsIOTCS B cucTeMy o0orpeBa. Cxema KOHTypa o0orpena
MIEYHOI'0 arperara ¢ IPUMEHEHUEM PELUPKYIISIUU IPOLYKTOB CrOPAHUs

[Torok pacopegensiercas 1O KaHajmaM ) M 6. B HWKHUNA KaHa 6 HampaBiIsieTCd 4acTh
MOTOKA @, B BEpXHUH KaHAM 5 - ocTaBIIasics AOJS MOTOKA 1-a.
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Bennuuna kaxmoil 1oiau moToKa perynupyercs 1mmOepamu 3 M 4 B 3aBUCUMOCTH  OT
BEJIMYMHBI TEIUIOBOTO IMOTOKAa Ha KaXAbld W3 KaHaloB. [IpoayKThl cropaHus MOCTYMAalOT B
cucreMy oborpeBa ¢ mapamerpamu tCM’. Tlocne oxnaxaeHHss B cucreMe o0OrpeBa B KOHIIE
KaHaJIOB J U 6 MapaMeTphl YaCTEe MOTOKA Pa3IUyHBbI.

OxnaxxaeHHple 00€ 4acTH TOTOKAa CIMBAIOTCA W C HOBBIMU IapaMeTpaMu IPO Ta30Xomy
HAIPAaBIIOTCS K BEHTWIATOPY - JbiMococy 2. [locne npiMococa 4acTh MPOAYKTOB CrOpaHUs
BbIOpaceIBaeTcsi B TpyOy, a OOJbIas 4acTh HANPABISETCS HA PEHHUPKYIALHUIO U MOCTYIAET B
KaMmepy cMmerienus 7. PerynupoBka npou3BoAUTCS HIHOEPOM.

O06beM NMPOaYKTOB CrOpaHMsi, HANPaBIIEMbIid B TpyOy, paBeH 00beMy MPOJYKTOB CTOPAHHUA,
00pa30BaBIIMXCS OT CTOPaHMsl TOIUIMBA C YYETOM IIPHCOCa B Ta30X0 bl HAPYKHOTO BO3yXa.

PennpkynsinoHHBINA ra30Xo/ MOCIE IbIMOCOCA HAXOAUTCS MOJ JABIEHHEM, YTO HUCKIIIOYAET
MPUCOC HAPY>KHOTO BO3/yXa.

IIpakTHyeckas 4acThb.

3anaHue Uid CTYACHTOB: M3yYUTh U 3HATh YCTPOMCTBA M MPHUHIIMII JEHCTBUS IMeyeil ¢
penupKysinuen razoB.Kaxnomy cTyneHTy Oy1eT 1aHO 33JaHUE U3 [IEPEUHS BOIIPOCOB.

KoHnTposibHbIEe BONIPOCHI:

Bonpoc 1.Pacnipenenenue TeCTOBbIX 3aTOTOBOK Ha JIEHTE KOHBEHEpa MPOU3BOUTCS:

Bapuantsl orBeroB: 1.C momomipio creunuaibHOro packiaguuka. 2. C MTOMOIIBIO
camopackiazna. 3. C 1noMoIpio IByX IVIaJKUX BaJIOB.

Bonpoc 2. Cxxuranue ra3oBO3AyIIHON cMeCH TPOUCXOJTUT:

BapuanTtst orBetoB: 1. Ilpu BeIxoje ee u3 ropesoynoit Tpyosl. 2. B ropenounoii Tpyoe.

Bonpoc 3. /o kakoif TemnepaTypsl HaJ0 OXJAKIATh ANEKTPUUECKUNUTEH MOCIE OTKIIOUYCHUS
HeYHu:

Bapuantsl otseros: 1.Jlo Temmeparypel 70°C. 2. Jlo Ttemmeparypel  55°C. 3. Jo
temneparypsl 35°C.

Bonpoc 4. [IpogomKUTeTbHOCTD BBINIEUYKH CaXapHOTO MEeUeHbs B Fa30BOM M€Y COCTABIISET:

BapuanTts! otBeToB: 1. B npenenax ot 2,5 muH 10 5 muH. 2. B npenenax or 10 no 16 mun.3.B
npeaenax or 1 MUH 10 2 MUH.

OTBeTUTH HAa BOIIPOCHI

Bomnpoc 1. 13 kakux y370B U J€Tajeil COCTOUT IeUb JJs1 BBIIEYKH MYYHBIX KOHAUTEPCKUX
U3JIENTUI C DJIEKTPOOOOTrPeBOM 000TpeBOM?

Bomnpoc 2. 13 kakux y370B U J1eTajeil COCTOUT IeUb JJs1 BBINEYKH MYYHBIX KOHAUTEPCKUX
U3JIEHUH ¢ Ta30BbIM 000rpeBoM?

Bonpoc 3. Kakum 06pa3zom perynupyercsi Ipou3BOAUTEIHHOCTD MEYH IS BBIMEYKA MYYHBIX
KOHJIUTEPCKUX U3IEITHI?

Bonpoc 4. Kakum 00pa3oM NpoUCXOJUT PO3KHUT Ta30BOM TOPEIKU?

Bompoc 6. Kak yctpoena u paboTaeT kaMepHasi OTHOJICHTOUHAS M€Yb C Ta30BBIM 000TpeBOM?

Bonpoc 7. Kak yctpoeHa u paloTaeT KaMmepHas OJHOJEHTOYHas MeYb C 3JIEKTPO-
oborpeBom??

Bonpoc 9. Ilepeunciaure kinaccupukanuio reded i caxapHOTrO IE4YEeHbS MO cHocoly
pereHeparuu Teria.

H3yunts yerpoiictBa TEHOB 1 ra3oBbIx ropeiok.

Hesab: 3akpenuTh NPOWACHHBIM MaTepHal, YCIEIIHOE HCIOJIb30BaHHWE NPUOOPETEHHBIX
YMEHUH B pEaIbHOW KU3HHU.

HarpeBarenb B ai1eKTporedax CONPOTUBIEHHS JODKEH ObITh KapOCTOMKHM, KapOIPOUYHBIM,
00yaaTh BBICOKUM YAEIBHBIM COINPOTUBICHUEM, MOCTOSHCTBOM 3JIEKTPUYECKUX CBOMCTB U
JIOCTaTO4YHOM 0OpabaTbiBaeMOCTbI0. HarpeBarenbHble 3JIeMEHTHI B OOJIBLIIMHCTBE MOjEIeH
AIIEKTPUYECKUX Teuel CONMPOTUBIICHMS BBIMOIHIIOTCS W3 MPOBOJIOKU JIMOO MMEIOT JICHTOUHYIO
KOHCTPYKIHUIO. BIpOMBINIIEHHBIXTEHAX B OCHOBHOM MCIIOJNb3yeTCs HUXpoMoBas ((hexpasnenas)
IIPOBOJIOKA JMaMeTpoM 3-7 MUJUIMMETPOB, HO TakKKE€ BCTPEYAIOTCA II€YH, B KOTOPBIX
HarpeBaTeNy C/AeNaHbl U3 MPOBOJIOKU Oosbiero auamerpa. [Ipu popmupoBaHum crimpaibHBIX
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HarpeBaTesieldl U3 MPEIM3UOHHBIX MPOBOJOK OHU JIOJDKHBI OBITh JOCTATOYHO JKECTKUMHU, UMETh
MJIOTHOCTh HAMOTKHM W COOTHOIICHHUE JMAMETp/IIar ¢ ONTUMalbHOUM Teruronepenayeii. Jlemo B
TOM, YTO BBICOKAs TUIOTHOCTh HAMOTKHU W OOJIBIION THUAMETP CIIOCOOCTBYIOT POCTY MOIHOCTHU
TOJIBKO A0 ompeneneHHoro npexaena. C ganbHEHIIMM POCTOM T'YCTOTHI YKJIAQJKH BO3pPacTaeT
SKpaHUPYIOIIEe BIMSHUE OJHUX BUTKOB Ha JIPYTHE — TO €CTh CHIKaeTcs A()(PeKTUBHOCTH
WCIIOJIb30BaHUS.

ns COBPEMEHHBIX  KOHCTPYKLMKA  IPOBOJIOYHBIX Harpesarelien 3HAYUTEIIBHOE
pacrnpocTpaHeHHe MOJIYYWIA MOJAENU Ha KepamMHuecKux TpyOkax. VX u3mydaemas MOIIHOCTh
3HAQUUTEJIbHO TMIPEBBIIIACT AHAJOTM B TOJIOYKAX MW Ia3aX, OHU YHUBEPCAIbHBI Kak IO
BHYTPUKAaMEpPHOMY PACIIOJIOKEHHUIO, TaK M HMCIOJb30BAHUIO PA3JIMYHBIX MAPOK KAPONPOUYHBIX
CILJIaBOB.

JlenTounsle HarpeBarenu st DIIC HM3roTOBISAIOT B BHUJIE 3UI3aroB, UX pa3Mep 3aBUCUT OT
HeoOXoauMoM MolTHOCTU Tieu. KperieHre JIeHT BBIMOJIHIETCS Ha KePaMUYECKUX CTOMKaxX WU
KApONPOUHbIX cIlaBax. /[ oOecreueHus: JAOCTATOYHOW MPOYHOCTH M3IYYAIOIIUX JIEHT U
MUHUMAJIBHOTO JSKPAHHPOBAHMS COCEIHUX II0JIOC HambOoJee pacipoCTPaHEHO COOTHOIICHUE
TOJIIIMHBI JICHTHI K €e mupuHe B npeaenax 1:10.

IIpakTHyeckas 4acThb.

3ajaHue A CTYJE€HTOB: U3YUUTh U 3HaTh YCTPOWCTBA U MPUHLUII I€UCTBUIIICKTPUUECKUX
TEHOB W ra30BBIX TOpeliok Kaxmomy cTyeHTy OyIeT 1aHo 3a/laHue U3 TIEPEYHs BOIPOCOB.

KonTposbHbIe BONPOCHI:

1.YcTpoiicTBO U pUHLIMI PaOOTHI AJIEKTPUUECKOTO HAarpeBaTesl.

2. IlpaBuiia sKcIuTyaTaluy JIEKTPUYECKOr0 HarpeBaTessl.

3. U3 xakoro marepuasna U3roTaBiIMBalOT HarpeBaTEIbHYIO YaCcTh JIEKTPUYECKOTO TEHA.

4. Ilpu xakoil Temmeparype IOBEPXHOCTH OJJIEKTPUYECKOrO0 HarpeBaTelis HEOOXOAUMO
OTKJIFOYUTH OT JIEKTPOTTUTAHUSI.

5. Kakoe 3HaueHune HanpsKeHUsl UCIIOJIb3YIOT J1JIs MOAKIIIOUEHUS K 3JIEKTPOIUTaHUIO?

6.YCTpOICTBO 1 MPUHLIUI PAOOTHI T'a30BbIX FOPENIOK.

7.11paBuiia sKcIuTyaTalliy ra30BbIX FOPEJIOK.

3anummTe Ha3BaHUe PadOTHI U €€ IEIIb.

[Ipunoxenne 1
Konndukarop (npuMepHbIii nepeveHb) OLEHOYHBIX CPEACTB AJISl OLEHKU 3HAHMM,
YMEHHil U YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIIUI

Ne n/n Tun oyenounoeo Kpamxkas xapakmepucmuxa oyeHouHo20 IIpeocmasnenue
Koo cpedcmea cpedcmea OYEHOYHO20 cpedcmed 6
OYEHOYHO20 gonoe
cpedcmea
1. Henosast u/mm | CoBMecTHast  JesTeNbHOCTh  Tpynibl | Tema  (mpoOiema),

poseBas urpa | oOy4aromuxcss M TpernojaBaress MOA | KOHLUENIHs, PoJid U
YIIPaBJIIEHUEM TIPETIOIABATENS C IETBI0 | OKUIAEMBIN
peLeHus y4eOHBIX U | pe3ysbTaT
npodeccuoHaNTbHO-OPUEHTUPOBAHHBIX
3ajja4y MyTeM UIPOBOTO MOJEITUPOBAHMS
peanbHOM  TPOOJEMHOM  CUTYaIlHH.
[To3Bomsier OLIEHUBATh yMeHUue
AHAIIM3UPOBATG MW pPEIIaTb TUIINYHBIC
npodeccuoHaIbHbIC 3a/1a41

2. Keiic-3amaua YyeOHbIit Marepua rmojaeTcs | 3amaHus TS
CTyJEHTaM B BHUJE MpoOieM (KEeHCOB), B | pelIieHus  Keic -
KOTOPBIX OOYYarOIIMMCS TpeyIaracTcs | 3aJlauu

OCMBICIIUTh peanbHyIo
poeCCHOHANIPHYIO  CUTYalMIO  JUIsSt
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peleHuss JaHHOM mpoOieMbl. 3HaHUS

npuoOpeTarTcs B pe3yabTare
AKTUBHOH W  TBOpYECKOW paloOThI:
CaMOCTOSITEIILHOTO OCYIIECTBIICHHS

enenoiaranus, cobopa HEOOXOAUMOM
uH(poOpMallMK, €€ aHalu3a C pa3HbIX
TOYCK 3PCHUS, BBIABUKCHHUA TI'MIIOTE3bI,
BBIBOJIOB, 3aKJIFOUEHUS, CAMOKOHTPOJISI
rnmpouecca IOJYyYEeHHUS 3HAHUH U €ro
pE3yJIbTaTOB.

Onpoc

CpenctBo KOHTPOJIS YCBOCHUS
yu4eOHOTO Marepuaja TeMbl, pasfena
17001 pasiesnoB JMCIUTUIAHBI,
OpraHM30BaHHOE KakK y4eOHOe 3aHsTHE
B BHUJIC COOECEOBaHUs TPENOaBaTeIs
¢ 00y4aroNIMMHUCH.

Bormpocsl o temam
/ pa3nenam
JUCIUTUTHHBI WA
npodeccnoHaIbHOTO
MOTYJIst

KonTponbhas
pabora

CpenctBo MIPOBEPKU YMEHHH
MPUMEHATh TOJyYEHHbIE 3HAHUS I
pellleHuss 3a/iad OINpeAeNIeHHOro THUIla
110 TEME WIU pa3aeny

Kommekt
KOHTPOJIBHBIX
3aJaHuN
BapuaHTaM

8(0)

Kpyrisiii cromn,
JUCKYCCHUS,

JIMCIIYT,
nedaThl

OneHouHBIE CpEACTBa, IO3BOJIAIOLINE
BKJIIOUUTh OO0Yy4YaromMxcsi B IpoLEecc
o0CyX/IeHusT ~ CHOpPHOIO  BOIpOCa,
HpO6JIeMI)I N OHOCHHUTbL HX YMCHHC
apryMeHTHpPOBaTh COOCTBEHHYIO TOYKY
3peHust

Ilepeuenn
JIMCKYCCUOHHBIX TEM
JUTSE MPOBECHUS
KpYTJ0ro cTOJa,
JUCKYCCHH,
JMcIyTa, 1e6aToB

[opTdommo

LleneBast mombopka pabOT CTy/ACHTA,
pacKphIBaOIIasi €ro HHIUBUIYaIbHbBIC
00pa3oBaTesbHbIC JOCTHKEHHS B OJHOU
WIA HECKOJIbKUX Y4YeOHBIX AMCIUIUINH,
B IpOeCCHOHATHPHOM MOJYJIE.

CrpykTypa
nopT¢osno

IIpoexr

KoHeuHbIl NpOAYKT, MONy4acMbli B
pe3yibTare IJTAaHUPOBAHUS u
BBITTOJIHEHUSI KOMIUIEKCa Y4YeOHBIX H
HCCJIEIOBATEIbCKUX 3aJlaHuM.
ITo3Bonser OLICHUTH YMEHHUS
0o0yyJaronmxcs CaMOCTOSITEIILHO
KOHCTPYMpOBaTb  CBOM  3HAaHHUI B
IpPOLECCe  PEIIeHUsT  IPAKTHUYECKUX
3a7a4 ¥ NpoOsIeM, OPUEHTUPOBATHCS B
MH(OPMALIMOHHOM  TNPOCTPAHCTBE U
YPOBEHb c(OPMHPOBAHHOCTHU
QHAIUTUYECKUX,  HCCIIEOBATEIbCKUX
HABBIKOB, HABBIKOB IPAaKTUYECKOIO U
TBOPUECKOTO  MBIIUIEHHUS.  Moxer
BBIMIOJHATBCS B MHAMBHUAYAJIBHOM
MOPSJKE WIH FPYNnon o0ydaromuxcsl.

Tema rpynmnoBbIx
/NI
WHIUBUIYAIbHBIX
MIPOEKTOB

PaGouas
TeTpab

JIMgaKTHYeCKUI KOMILIEKC,
MpeaHa3HAYEHHbIN IS
CaMOCTOSITENIbLHOM paOOThI
00yJaronerocs v Mo3BOJISTFOIIHI

Oo6paszern paboueit
TEeTpaau
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OLIEHUBATh YPOBEHb YCBOCHUS UM
y4eOHOTr0 MaTepuasia

PasnoypoBHeB
bIe yueOHbBIC
3a7auu 1
3aJJaHHsI

PaznuuaroT 3a1a4u U 3a1aHUs:

a) PeNpOyKTUBHOTO YPOBHSI,
MO3BOJISIONINE OLEHUBATh U
JIMarHOCTUPOBATh 3HAHUEC
¢akxTrueckoro Matepuaia (6a3oBbie
TIOHSTHS, AITOPUTMBI, (DAKTHI) U
YMEHHUE MPaBUIBHO UCIOIB30BAThH
CHelHaIbHBIC TEPMUHBI U TIOHSTHS,
y3HaBaHUE OOBEKTOB U3yUYCHHUS B
paMKax OIpeeN€HHOro pasziesa
JICIIMTUTHHEI,

0) PEKOHCTPYKTUBHOI'O YPOBHS,
MO3BOJISIONINE OIEHUBATh U
JMarHOCTUPOBATh YMEHUS
CHUHTE3HPOBATh, AaHAIM3HPOBATH,
0000maTh GaKTUICCKUN 1
TEOPETUYECCKHI MaTepHAII C
(bopMyIUpPOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM IIPUYNHHO-
CIICACTBCHHEIX CBS3CHi;

B) TBOPYECKOT'O YPOBHSI, TIO3BOJISIFOIIINE
OLICHUBATh U JIMArHOCTUPOBATH YMEHHUS,
WHTETPUPOBATh 3HAHUS PA3ITUUHBIX
oOnacTteil, apryMeHTUPOBAaTh
COOCTBEHHYIO TOUKY 3PCHUS

Kommiekt
Pa3HOYPOBHEBBIX
3a7a4 U 3aJaHui

10.

PacuetHo-
rpadudeckas
paborta

CpenctBo IIPOBEPKU YMEHUH
NPUMEHSTh TONy4YeHHbIE 3HAHUS IO
3apaHee OMpPEACIICHHON METOOUKE IJIst
peleHus 3ajady  WIM  3aJaHui 110
MOJIYJIFO WJIU IUCLUIUIMHE B LIEJIOM.

Komrutiexkt 3amanuit
JUTS BBITIOJTHCHHSI
pacdeTHo-
rpapuuecKoit
paboThHI

11.

Pegepar

[TpoaykT caMoCTOSTENbHOW pPabOTHI
CTYJEHTa, TMpEeACTaBIAOMUN  coO0M
KpaTkoe MW3JI0)KEHHE B IHCHbMEHHOM
BUC MOJIYYCHHBIX PE3YIbTATOB
TEOPETUYECKOT 0 aHanm3a
ONPEAECICHHON  TEMbI, TJ€ aBTOpP
packpbIBaeT CYTh uccie1yeMon
npo0yieMbl,  NPUBOAMT  pa3IUYHbIE
TOYKU 3pEHMsI, a Takke COOCTBEHHbIE
B3TJIs11bI HA HEC.

Temsl pedepaToB

12.

Jokman,
cOo00IIIeHNE

[IponykT camocCTOSTENbHON  PadOThI
CTYJIEHTa, TIPEICTaBIAIONINN  COOOM
myOIMYHOe BBICTYIIJICHHE 1o
NPEeICTaBICHUIO MOJTyYEHHBIX
pE3yNbTAaTOB PEIICHHs OIpeaeTeHHON
TEMBI.

Temsl IOKJIaJIOB,
COOOIIIeHNI

13.

CobecenoBanu
e

CpencTBo KOHTPOJIsl, OpPraHU30BAHHOE
KaK crienuanbHas oecena
MpernoaaBaTess ¢ 00yJaronMcs Ha
TEMBI, CBSI3aHHBIE C U3y4aeMOM

Bonpocsr mo Temam
/ paznenam
JUCLIUILINHBI
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JUCIHUIUINHOM, U PACCYUTAHHOE Ha
BBISICHEHHE 00BbEMa 3HAHUI
00Y4aIoIIerocs Mo OnpeeI€HHOMY
pazzeny, TeMe, mpo0saeme u T. II.

14. TBopueckoe | HaCcTHMUHO periiaMEHTUPOBAHHOE Tembl rpynmnoBbIX
3aJlaHue 3aJlaHue, UMEIOIee HECTaHapTHOE u/unm

pellIeHne U MO3BOJISIONIEe WH/IMBUYAJIbHBIX
JTUArHOCTUPOBATh YMEHUS, TBOPUYECKUX
MHTETPUPOBATh 3HAHUS PA3INYHBIX 3aJlaHui
o0nacreii, apryMeHTUPOBATh
COOCTBEHHYIO TOUKY 3peHus. Moxer
BBITNIOJHATHCS B MHIMBUTyaIbHOM
MIOPSIIKE I TPYNION 00y4JaronuXcsl

15. Tect CpenctBo KOHTpoJIs, HanpaBiieHHoe Ha | DoHn TECTOBBIX
IIPOBEPKY YPOBHS OCBOCHHUS 3aJlaHui
KOHTPOJIMPYEMOT'O TEOPETHUECKOTO U
[IPAKTUYECKOI0 MaTepuasia 1o
TUAAKTHYECKUM EIMHHUIIAM
JVICIATUTMHBI WA PO ECCHOHATBHOTO
Moayns. Cucrema
CTaH/IapTU3UPOBAHHBIX 3aJJaHUM,
MO3BOJIAIOIIAs aBTOMATU3UPOBATh
MPOLEAYPY U3MEPEHHUS YPOBHS 3HAHUI
U YyMEHUH o0yJaroumxcs

16. Occe CpenctBo, MO3BOJSIONIEE  OLEHUTH | TemaTuka scce
yMeHHe OoOydaromerocs MNUCbMEHHO
W3J1arath CyTh MTOCTaBJICHHOMN
po0OIIeMBl, CaMOCTOSITENILHO
IIPOBOAMTDH aHAIM3 3TON MPOOIEMBI.

17. [IpakTuyeckue | DTO 3agaHMs, ¢ MOMOIIBIO KOTOpBIX y | Buasl: HaGmonenue,
paboThl y4anmxcs dbopmupyroTCs U | U3BMEpPEHUE,  OIIbIT,
(mpakTHUECKOe | pa3BUBAIOTCS NpaBUJIbHbBIE | KOHCTPYMPOBAHUE H
3aJlaHue) MIPAKTUYECKHUE JEHCTBUS. Ip. 3aJaHusd s

MPAKTUYECKUX
pabot

18. JlaGoparopHble | DTO  TpoOBeAeHHE ydYallUMUCA 10 | 3aJlaHus I
paboThI 3aJJaHUI0 TPENoJiaBaTeNsl OINbBITOB C | J1a0OpaTOPHBIX

HCII0JIb30BaHUEM npubopoB, | paboT
NPUMEHEHHEM MHCTPYMEHTOB U JPYTUX
TEXHUYECKUX NMPHUCIIOCOOICHUH.

19. Tpenaxep Texuunyeckoe cpencTBO, KOTOPOE Komriekr 3amanuii
MOYKET OBITh MCIIOJIb30BAHO /IS Juis paboThI Ha
KOHTPOJIS TIPUOOPETEHHBIX CTYIEHTOM | TPEHAKEPE
npodeccuoHaNbHBIX HAaBBIKOB U
YMEHUH MO YIpPaBICHUIO KOHKPETHBIM
MaTepHaTbHBIM 00BEKTOM

20. Otuetsl no | CpeacTBO  KOHTpOJs, To3BoJsIomas | Buxel  paGor  u

MpaKTUKaM oOydaromeMycsi MPOJEMOHCTPUPOBATH | 3a/laHuUs Ha
0000IIeHHbIE ~ 3HAaHMA, YMEHHUA U | y4eOHYIO u
MPAKTUUYECKUH OIBIT, MPUOOPETEHHbIE | TPOU3BOJCTBEHHYIO
32 BpeMsl MPOXOXJIEHHUs y4yeOHOM U | MPaKTUKY
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MPOU3BOJCTBEHHON TMpakTUK. OTYeThl
o MpaKkTHKaM MO3BOJISIOT
KOHTPOJIUPOBATh B 11eJIoM ycBoeHne OK
u I1K o6o3nauennsix B ITTICC3.

21. KonTent- AHaIu3 1 OlIeHKa B COOTBETCTBHHU C [Tepeuenn
aHau3 KPUTEPUSIMH JJOKYMEHTOB (KypHAJIOB JIOKYMEHTOB
JOKYMEHTAIlMH | TEOPETHYECKOTO U MPOU3BOJCTBEHHOTO | MOAJIESKAIINX
00y4eHus1, XapaKTePUCTUK, TBOPUECKUX | aHAIHU3Y, KPUTEPUU
paboT, THEBHUKOB U OTYETOB 10 OILICHKHU
npaktuke, BKP u np.),
CBUJICTEIHCTBYIOIIUX 00 YPOBHE
KOMIIETEHTHOCTH 00Yy4aroierocs.
22. HNuctpymenT coopa nHbopManuum asst Lenb, 0OBEKTHI
HaOmronenune yCTaHOBJICHUS (DaKTOB HaOJIIOIeH N,
oOpaszerr Jimcra st
(bUKCUpOBaHUS
pe3yIbTaToB
HaOJIFOJEeHUS
23. 3ananue Ha | [lepeuenn OCHOBHBIX Bonpocos, | BKP 1o
BKP KOTOpBIE JIOJDKHBI OBITH PACKPBITHI B | CHEIHAIBHOCTH
(nunmoMHbI | pabote, a Takke yka3aHus Ha ocHoBHbIe | CIIO
MIPOEKT, nH(OPMAaLIMOHHBIE UCTOYHHKHU.
JTUTUTOMHAs
pabora)
24. DK3aMeH CpencTBo KOHTpOJIA, TpeHa3HauyeHHoe | Bompockl o temam

JUIsI BBISICHEHUE 00beMa 3HaHUN U
yMEHUH 00yyJarouerocs 1no
JUCLUIUINHE

/ pa3nenam
JTCITUTLTHHBI




