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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
KOHTPOJII U MPOMEXKYTOYHOM arTecTani B ¢GopMe KOHTPOIbHOU padoThl (5
CEMECTp), 3aUeTa ¢ OLEHKOM (6 ceMecTp).

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. Pe3yJ1]>TaTl)I O0CBOCHUA NUCHHUIIIIUHBI, TOMJIC/KAINEC TPOBEPKE
Pe3yabTarbl HanMeHoBaHuUe 3/1eMeHTA OcCHOBHBIE I0KA3aTEJIN OLEHKHU
o0y4eHust yYMeHMii/3HAHMI pe3yJbTaTOB
(ocBOEHHBIE
yMeHHusl,
YCBOEHHbIE
3HaHUS,
NPaKTHYeCKU
onbIT (pH
HAJIUYMH)
Vi BU3YaJbHO OLICHUBATh HCIPABHOCTH, | TPAMOTHOE MIPUMEHEHUE
MCII0JIb30BaTh MHCTPYMEHT JIJIsl OUYMCTKH | TIOJIyYEHHBIX 3HAHUN B MpoLecce
OT 3arpsA3HEHUM, CMAa3KU W CAHUTAPHOM | PEIICHUS MTOCTaBJICHHBIX 3a1a4
00paboTKM MeXaHWYeCcKHX JeTajed u
y3JI0B, TPHUMEHATb HWHCTPYMEHT IO
HaJIaJKE, HACTPOWKE, PEMOHTY U
peryJIMpoOBKe, JOKYMEHTAJIbHO
Oo(pOpPMIISITh  Pe3yNbTaThl MPOJICTAHHON
paboThI o 00CITy>)KMBaHUIO
TEXHOJIOTHYECKOTro 000pyI0BaHuUs
y2 HaCTpanBaTh ABTOMAaTU3UPOBAHHYIO | TPAMOTHOE MIPUMEHEHUE
[porpamMmy TEXHOJIOTMYECKOTO | MOJYYEHHBIX 3HAHUW B IIPOLIECCE
npouecca MPOU3BOJCTBA xje0a, | perieHus MOCTaBICHHBIX 3a/1a4
XJ1€000yIOUHBIX, MaKapOHHBIX u
KOHJUTEPCKUX WU3AEIHI
31 Ha3HAY€HHWE, MPUHLMUII JEUCTBUS W | HHTEPIIPETALNs pe3yJIbTaToOB
YCTPOMCTBO, TpaBWJIa »JKCIUTyaTallid, | U3y4CHUs] ~ Marepuaja  MpHU
METOJBI W CIOCOOBI BBISBICHHUS U | PEIICHUU MPAKTUYECKUX
YCTpPaHEHHMS] HEMCIPABHOCTEW, MOPSIOK | 3alaHUU
MPOBEICHUS TOATOTOBKH, TIIyCcKa |
HaJaJKd, PEMOHTa, JOKYMEHTOOOOpOT
M0 TPOIECCY MOATOTOBKM K paboTe u
00CITy>)KMBaHUS TEXHOJOTHYECKOTO
o0opyoBaHus
1101 MPOBEPKU HUCIPABHOCTH, OYHMCTKH OT | YCHENIHOE BBITTOJTHEHHE




4

3arpsA3HEHUN, CMa3KM MW CaHUTAPHOM | OCTABJIECHHBIX 3a/1a4
00pabOTKM MEXaHWUYECKUX JeTajei wu
y3JI0B, 3aMCHBI
OBICTPOM3HAIITUBAIOIINXCA MaTEPHAIIOB
U JIeTajneil, ycTpaHeHUs HEUCIIPABHOCTEH
B paboTe, BEICHHS JAOKYMEHTAIMH IIO
00CITy>KMBaHUIO TEXHOJIOTHYCCKOTO
000pyTI0BaHUS

1.3. PacnipeaesieHue oneHUBaHUs pe3yIbTATOB 00y4eHHs 110 BHIaM KOHTPOJIS

Kon m HaummeHOBaHuWe 3JieMeHTa YMEHUH WJIH Buasbl arTecranuu

3HAHMH Texywuu Ilpomesicymounas
KOHMPOTb ammecmayus

Vi BU3YaJbHO  OIICHUBaTh  HCIPABHOCTD, Ouenka KonTponbhas

UCIOJIb30BaTh MHCTPYMEHT JJIi OYUCTKH OT BBITNIOJITHEHUS pabora (5

3arpsi3HEHUI, CMa3Ku M CaHUTApHOH 0O0pabOTKU MPAKTUYECKUX CEMECT)p), 3aUeT C

MEXaHWYECKUX JeTalled W Y3JI0B, NPHUMEHATH | 3amaHuil (padbor) OLICHKOM (6

MHCTPYMEHT IO HajlaJike, HACTPOMKE, PEMOHTY U cemecTp)

pEryJInupoBKe, JOKYMEHTaJIbHO oopmisTh

pE3yNbTaThI MIPOJICIaHHOM paboTsI 1o

00CITy’)KUBAaHUIO TEXHOJIOTHYECKOIO

00opyI0BaHUs

Vv2 HacTpauBaTh aBTOMAaTU3UPOBAHHYIO Onenka Kontponbnas

MpOrpaMMy TEXHOJIOTUYECKOTO mporecca BBIMIOJTHEHUS pabota (5

MIPOU3BOJICTBA xJe0a, xJ1€000yI0UHBIX, MPaKTUYECKHUX CEMECTp), 3a4eT C

MaKapOHHBIX U KOHIUTEPCKUX U3JICTUI 3amanuii (padbor) OILICHKOM (6

ceMecTp)

31  Ha3HaueHuWe, TOPUHLUO  JEUCTBUSI U Omnpoc Kontponbnas

YCTPOMCTBO, MpaBuiia 3KCIUTyaTallud, METOJbl U pabota (5

CIOCO0BI BBISIBIICHUS u yCTpaHEHUs CEeMecCTp), 3aueT ¢

HEUCIIPAaBHOCTEH, MOPSAIOK MIPOBEICHUS OLIeHKOH (6

MOJrOTOBKM, IycKa M  HaJaJK{h, pPEMOHTA, cemecTp)

JIOKYMEHTOOOOPOT MO MpPOLECcCY MOATOTOBKH K

pabore U 0OCIYXHMBaHHUA TEXHOJIOIMUYECKOTO

000pyI0BaHUs

I[IO] npoBepkuM HCHPaBHOCTH, OYHUCTKH OT Onenka KonTponbHas

3arpsi3HEHUI, CMa3Ku M CaHUTapHOH 0O0pabOTKU BBITTOJTHEHUS pabota (5

MEXaHUYeCKUX JleTalleil M y3J0B, 3aMEHbI MIPAKTUYECKUX CEeMecCTp), 3aueT ¢

OBICTPOM3HAIITNBAOIINXCS MaTepHuasoB U | 3agaHuit (pabor) OIICHKOMH (6

neTanel, ycTpaHeHUs! HEeUcClpaBHOCTEH B palore, cemecTp)

BEJICHUS JIOKyMEHTAallUd MO OOCIYyXKMBaHHUIO

TEXHOJIOTHYECKOT0 000py10BaHUs

1.4. PacnpenejieHue THUIIOB OLEHOYHBIX CPEICTB MO 3JIEMEHTAM 3HAHMU U
YMEHHH TeKYIIero KOHTPOJIs

Conep:kanue y4eOHOro MaTepuaJa mno THn KOHTPOJILHOTO
nporpamme YI/MJAK 3a/1aHUSA
Y1 [ v2 | 31 [ moi

Paznen 1. O60py2lOBaHI/IC L TIPOMU3BOJACTBA CAXapPHUCTBIX KOHAUTCPCKUX U3IEIUN




Tema 1.1. O6opynoBanue o011ero Ha3HAUYECHUS 17 17
Tewma 1.2. O6opynoBanue ajs 17 17
MIPOU3BOJICTBA KapaMeIn
Tewma 1.3. O6opynoBanue ajs 17 17
MIPOM3BOJICTBA KOH(ET U UpHca
Tema 1.4. O6opynoBanue 1yis 17 17
IIPOM3BOJICTBA IIOK0JIaJa M KaKA0-IIOPOIIKa
Tema 1.5. O6opynoBanue Jyisi MPOU3BOJACTBAa Mapmenana u | 17 17
MACTHJIbI
Paznen 2 IloTouHO-MEXaHU3UPOBAHHBIE JIMHUU CAXapPUCThIX KOHAUTEPCKUX U3EIUI
Tema 2.1. IlonmsitTue o0 MammMHaX W  anmaparax. 3
[TomymexaHu3UpOBaHHBIE, MEXaHU3UPOBAHHbBIC u
ABTOMATHU3UPOBAHHBIC MOTOYHbIE JTUHHH. YpoBeHb
MEXaHHU3alMU MOTOYHBIX JIMHH.

Tema 2.2. Co3pganue TEXHOJIOTHYECKOTO IIOTOKA. 3
Mopdoorusi TEXHOJIOTHYECKOTO MOTOKA
Tema 2.3. IloTouHbIEe IUHUU 17 17
JUISL TIPOM3BOJICTBA JICJICHIIOBOW W Kapamelud ¢ (PYKTOBO-
ATOJIHBIMH HAYMHKAMHU.

Tema 2.4. IloTouHble JTMHUM A TPOM3BOACTBA OTJIMBHBIX 3
COpPTOB KOH(eET.

Tewma 2.5. IloTounble TMHUT 3
JUTSI IPOM3BOJICTBA Pa3Ma3HBIX(PACTSIKHBIX) COPTOB KOHOET.

Tewma 2.6. IloTounble TMHUN 17 17
JUIST  TPOU3BOACTBA  KOH(PET  MyTeM  OTCaAKd U

BBITIPECCOBBIBAHMSI.

Tema 2.7. IloToYHBIC THHUH 3
JUTSL TIPOM3BOJICTBA IIOKOIATHBIX

W3ICITUH.

Tema 2.8. [loTouHbIE TUHUU AJIA TMPOU3BOJACTBA MapMenaja, 3

MaCTUJIBI U 3edupa.
Pasnen 3 O6opyaoBaHue MPOU3BOJCTBA MYYHBIX KOHIUTEPCKHUX U3IEIUN

Tema 3.1. JIo3aTopsl Uil CHINYYUX MPOIYKTOB 3
Tema 3.2. JIo3aTopsbl U1l )KMJIKUX IPOAYKTOB 17 17
Tema 3.3. IlpuroroBsieHre OTHOPOIHBIX MACC 3
Tema 3.4. Ilpokatka u hopMOBaHHE TECTOBBIX 3arOTOBOK 3
Tema 3.5. Beineuka nsnenuit 17 17

1.5. PacnpenesieHue THIIOB OLEHOYHBIX CPEACTB MO JJIeMEHTaM 3HAHUN H
YMeHHH, KOHTPOJIMPYEeMbIX HA IPOMEKYTOYHOH aTTeCcTAlluN

Copepxanue y4e0HOro MaTepuaJia mno THn KOHTPOJILHOTO
nporpamme Y I/M/IK 3a/1aHus
Y1 y2 31 o1
Paznen 1. OOGopymoBanue isi TPOU3BOJCTBA CaXapUCTHIX 4 4 4 4
KOHJIUTEPCKUX M3JENIUi
Paznen 2 IloTOYHO-MEXaHW3UPOBAHHBIC JINHUMA CAXapUCTHIX | 4 4 4 4
KOHJIUTEPCKUX M3JENIUI
Paznen 3  OOopynoBanue  NpOM3BOACTBA  MYYHBIX | 4 4 4 4
KOHJIUTEPCKUX H3JENIUI




2. CIIEHU®PUKALINA OHEHOYHbLIX CPEJICTB

2.1. Hasnauyenue

Creuudukanued yCTaHABIMBAIOTCS TPEOOBaHUS K COACPKAHUIO U
OoQOpMIIEHHIO BapUaHTOB OLIEHOYHOI'O CpEACTBAa: IpakTUdeckas padoTa
(mpakTHYeCcKOe 3a/1aHue), OIPOC, KOHTPOJIbHAS paboTa, 3a4eT C OLICHKOM.

Tun oueHounoro cpenctBa (mpakTudeckas paboTa (MPaKTUYECKOE
3a/laHK€), ONMPOC) MPEJHA3HAUEH JUIsl TEKYLIEr0 KOHTPOJIS M OLIEHKU 3HAHUWA W
YMEHUH CTYAEHTOB; THI OLIEHOYHOIO CPEICTBA (KOHTpOJIbHAs paldoTa, 3a4eT C
OLICHKOM) TMpeIHa3HaueH sl MPOMEXYTOUHOM aTTeCTallid M OLICHKH 3HAHUU U
ymeHuii crynentoB no nporpamme MJIK.01.06 OGopynoBaHue KOHAUTEPCKOrO
IIPOM3BOJICTBA 0Opa3oBaTenbHOM Mporpammbl 19.02.11 TexHoMOTHsS MPOIYKTOB
OUTAHUS U3 PACTUTEIBHOTO ChIPbSL.

2.2, KoHTHHIeHT aTTecTyeMbIX: CTYAEHTHI 3 Kypca.
2.3. ®opmMa M yCJI0BHA aTTeCTAIUN:
Texymuii KOHTPOJIb MPOXOIUT MO TeMaM y4eOHOMN JUCIUILIUHEI.
[IpomexxyTouHast arTecTanus MPoBOJIUTCA B (pOpME KOHTPOJIBHON paboTHI,
3a4era C OLEHKOM IO 3aBEpLICHUI0 OCBOEHUs y4eOHOro Marepuana y4yeOHOM
JUCLUIUIMHBI, TPH MOJO0KUTEIBHBIX PE3YJIbTATAX TEKYIIETO KOHTPOJIS.
2.4. BpeMms BbIIOJHECHUA:
Ha BbIIOJIHEHNE TEKYLIErO KOHTPOJISE OTBOIUTCS:
npakTudeckas padora (mpakruueckoe 3ananue) — 45-90 muH,
onpoc — 10-20 mun
KOHTpPOJIbHAs paboTa, 3a4eT C OLIEHKOU — 45 MUHYT

2.5. Pexomenayemass JuTeparypa s pa3paloTKM OLEHOYHBIX
CPeICTB U MOAT0OTOBKH, 00y4aIOIIUXCH K ATTeCTALMH.

Knuroooecne4eHHOCTEL

Bub6anorpaguyeckoe onucanne u3IaHUA OcHoBHasi/ T
(aBTOp, 3arJ1aBHe, BUI, MECTO H I'0J H3IAHHUS, | JONOJIHUTEIbHAS 0;176"1;’6;“& JIeKTPOHHBIE
KOJI. CTP. JuTepaTrypa : ecypchbl
0J1. CTP.) patyp CII6IDY pecyp
Ymxukosa, Onbra I'puropseBHa. TexHnonorus  |ocH DBC Opaiit

MPOM3BOJICTBA XJIe0a U X1e000yIOUHBIX U3AETUil
: yueOHuK 1115 By30B / O. I'. Unkukosa, JI. O.
Kopuenko. 3-e usa., ucnp. u gon. Mocksa :
[Opaiit, 2021. 251 c. (Briciee obpa3oBanue) .
ISBN 978-5-534-14562-5 : 819.00

Ywxukosa, Onbra I'puropresna. Texnonorus — [or ObC Opaiit
MPOU3BOJICTBA XJIe0a U XJ1e000yIOUHBIX U3AETUil
: yueoHuk a1 By30B / O. I'. Umkukosa, JI. O.
Kopmenko. 3-e uz ., ucnp. u gomn. Mocksa :
FOpaiit, 2022. 251 c. (Briciiee o6pa3oBanue) .
ISBN 978-5-534-14562-5 : 1029.00.

Komesoi, EBrenuii [lanTeneeBuy. OCH DBC IOpaiit



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

TexHoIOrHUecKoe 000PYJOBAHUE MMUIIEBBIX
MPOU3BOJICTB. PacueTHBIN NMPaKTUKYM : ydeOHOE
nocobue st By30B / E. I1. KomeBoi. 2-e u3n.,
ucnp. u gon. Mocksa : FOpaiit, 2022. 203 c.
(Briciiee obpazoBanue) . ISBN 978-5-534-
08995-0 : 869.00.

Ocymosa, I'. I
TexHOIOTHsI MyKOMOJILHOTO TTPOU3BOJICTBA :

yuebHoe nocoodue / FOcymosa I'. I'. — Mockaa :
MHDPA-M, 2021. — 180 c.

OCH

ObC
ZNANIUM

Yabaud, b. B.

O6opynoBaHue NPEANPUATHIA 00IIECTBEHHOTO
nuTaHus : yaeOnuk / Yabmuun b. B., EBnokumoB
N. A. - 2-e u3a. - Mocksa : FOpaiit, 2021. - 695
C

OCH

ObC IOpaiit

KypoukuH, A. A.

O06opynoBaHue nepepadaTHIBAIONIINX
MPOU3BOJCTB. PacTurenbHoOe ChIphbe : yIeOHUK
st CI1O / Kypoukun A. A., IllaGyposa . B.,
baiikun C. B., Kyxapes O. H. ; mox obmr. pen.
Kypouknna A. A. — 2-e u3[., ucIp. u A0I. —
Mockaa : Opaiit, 2021. — 446 c.

OCH

DBC IOpaiit

Komresoi, E. I1.

TexHonornueckoe 000py10BaHUE MUILIEBBIX
MPOU3BOJCTB. PacueTHbIN MpakTUKyM : yueOHOe
rocooue mist CITIO / Komesoii E. I1. — 2-e u3z.,
uctp. u 1on .— Mocksa : FOpaiit, 2021. — 203
C.

OCH

ObC IOpaiit

I'ne3guioBa, A. U.

[Tporiecchl 1 anmapaThl MAIEBBIX TPOU3BOICTB :
yueOHuK U npaktukyM ans CITIO / 'me3aunosa
A. U. — 2-e uzx., nep. u non. — Mocksa :
[Opaiit, 2019. — 270 c.

mon

ObC IOpaiit

unses, M. N.

OTorieHue, BEHTUISIMS U KOHIUIIHOHUPOBAHKE
BO31yxa. [I[puMephl pacdyera cucTeMm : yueOHOe
noco6ue / [llunses M. 1., Xpomona E. M.,
[opomenko FO. H. ; mox pex. llunsera M. 1. —
2-e u3 ., uctp. u gon. —Mocksa : FOpaiit, 2021.
— 250 c.

JTOII

DBbC 0paiit

Yabmun, b. B.

O06opynoBaHUE MPEANPUATUN 0OIIECTBEHHOTO
nutanus. [Ipaktukym : yaeOHOe mocodue s
CIIO / Ya6muu b. B., EBnoknmos U. A. - 2-¢
W3/1., ucnp. u gom. - Mocksa : Opaiit, 2021. —
349 c. - (IlpodeccuonanpHoe 0Opa30BaHKE).

J1OII

OBbC IOpaiit



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

HPUMEPHBIE BOITPOCHI V11 KOHTPOJbHOW PABOTHI

1. HazHaueHue, yCTpOMCTBO, MPHUHIUI pabOThl O00OPYIOBAaHUN IS MEXaHMYECKOW 00pabOTKH
CBIPBsI ¥ IOTY(aOpPUKATOB, MOJIOTKOBOM, BAJIKOBOW H yIApHO-IITHU()TOBONW MEIHHHII.
2. Haznauenwue, ycTpoiCcTBO, MPUHIUI pabOThI 000PYIOBAHMIA ISl TEIIJIOBOM 0OPaOOTKHU ChIPhS
U oryGaOpHuKaToB, BAPOUHBIX KOTJIOB OTKPBITOTO M 3aKPHITOTO THIIA.
3. Ha3nauenme, ycTpOHCTBO, IOpPUHLIUI  pabOThl  BaKyyM-BapOYHOTO amnmnapara,
MOMaJI0OB30MBaIbHON MAIIUHBL..
4. Haznauenue, yCTpOHCTBO, MPHUHIMI pabOThl 000PYAOBAHUS ISl OXJIAXKACHUS KapaMelbHOU
Macchl ¢ OJJHUM U JAByMs OapabaHamu.
5. Ha3znauenwue, ycTpoHWCTBO, TPHUHITUI paOOThI KapaMeneOpMYIOIeH MallluHBbI.
6. HaznaueHnue, ycTpolCcTBO, MPUHLMI paOOThl MOJKATOYHON MAIMHBI U )KT'yTOBBITATUBATEIS.

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

HNEPEYEHb BOIMPOCOB JUIS 3AYETA C OLIEHKOH

1. Haznauenue, ycTpOMCTBO, MPUHIUI pabOThl O00OPYJOBAaHUN I MEXaHMYECKOW 00paboTKu
CBIPbsI U N0Ty(aOpUKATOB, MOJIOTKOBOM, BAJIKOBOH M yIapHO-IITU()TOBONH MEIbHHII.

2. HaznaueHwue, ycTpoCTBO, MPUHIMUI pabOThl 000PYJOBAHUM ISl TEIJIOBOM 0OpaOOTKH ChIPbS
U nonypadpHuKaToB, BAPOUHBIX KOTJIOB OTKPBITOIO U 3aKPHITOTO THIIA.

3. Ha3nauenume, ycTpOHCTBO, INPUHLUI  pabOThl  BaKyyM-BapO4YHOTO anmnapara,
NOMaJI0B30MBAJIbHOM MAIlIUHBI..

4. Ha3naueHue, ycTpOHCTBO, MPHUHLMII padOThl 000PYAOBAHUS ISl OXJIAXACHUS KapaMelbHOU
Macchl ¢ OJHUM U JAByMs OapabaHaMu.

5. Ha3znauenue, ycTpoicTBO, NMPUHIUN padbOTHI Kapamesne(popMyromell MalluHBbI.

6. Ha3znauenue, ycTpoicTBO, MPUHIMI PabOThl MOJKATOYHON MAIIMHBI U )KTYTOBBITSTUBATENS.
7. HaznaueHnue, ycTpoHCTBO, MPUHLUI pabOThl KapaMelepexyllel M KapamesemTaMIyomen
MaIlIHH.

8. HaznaueHue, yCcTpoNCTBO, MPUHIUI pabOThl 000PYIOBaHUS I OXJIAKICHUS KapaMelu.

9. CnocoObl (opmoBaHus KoprycoB KoHGpeT. KoH(peToOTIMBOUHbIE MAIIUHBI.

10. Ha3nauenue, ycTpoOWCTBO, OpUHLIMI ~ paboThl  (OPMOBAaHUS JKIYTOB  IYTEM
BBINPECCOBBIBAHUS.

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

12. Ha3zHaueHue, yCTpOHCTBO, MPUHLMII pabOTHI pa3Ma3HOTO0 KOHBeHepa.

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

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

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

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

17. HazHaueHnue, yCTpOHCTBO, MPHUHIIUI pabOTHl B3OMBAIBHOTO arperara s 3e(pupHBIX Macc.
18. Haznauenue, ycTpoiCTBO, NMPUHLHUI pabOTHI 3¢(UPOOTCATOUHON MAaIIUHBI.

18. Ha3znaueHue, ycTpoiCTBO, MPHUHLHUI Pa0OTHI MAaCTUIOPE3aTEIbHON MAIllUHBI.
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20. Ilonstue o MammHax U amnmapartax. l[lolmymexaHU3UMpOBAaHHBIC, MEXAHU3UPOBAHHBIE U
ABTOMATHU3UPOBAHHBIEC TOTOYHBIE JIMHUU. Y POBEHb MEXaHU3ALIMU TOTOYHBIX JIMHUM.

21. Co3nanuie TEXHOIOTHYECKOTO TOTOKA. MOPQOJIOTHs TEXHOJIOTHIECKOTO MMOTOKA.

22. TloToyHble JUHUM [AJS MPOU3BOJICTBA JIEACHLOBOM M Kapamenu ¢ (PpyKTOBO-STOJHBIMU
HAaYMHKAMH.

23. IloTouHble TUHUM 7S] IPOU3BOACTBA OTJIMBHBIX COPTOB KOH]ET.

24. TloTo4HbIC TUHUM JIJISl IIPOU3BOICTBA Pa3Ma3HbIX (PACTSKHBIX) COPTOB KOH(QET.

25. IloTouHble TUHUM JJIs1 IPOU3BOACTBA KOH(ET MyTeM OTCAJAKU U BHIIIPECCOBBIBAHUSI.

26. IloTouHble TUHUM [l IPOU3BOACTBA HIOKOJIAAHBIX H3JENINMN.

27. IloTouHble TUHUM 7S] IPOU3BOACTBA MapMenaza, MacTHIIbI U 3edupa.

28. Hasnauenue, ycTpOHCTBO, TPHUHIMII PabOTHl J03aTOPOB  JUIA CHIIYYHX HPOAYKTOB,
apToBecoB JIM-100, JIM-200.

29. Ha3naueHue, yCTpOWCTBO, MPHUHIHUIT PaOOTHI JIEHTOYHBIX J103aTOPOB, IITHEKOBBIX J103aTOPOB
JUISL MyKH U CaXapHOTO MEeCKa.

30. Ha3nauenue, ycTpoiCcTBO, IMPUHLHUI pabOTHI 103aTOPOB JKUJIKHUX KOMIIAHEHTOB.

31. Ha3nauenue, yCcTpoiiCTBO, HPUHLHUI PaOOTHl TECTOMECUIIBHBIX MAIUH NEPUOJAUYECKOTO U
HEIPEPHIBHOTO JIEHCTBHSI, KPEMOB30MBaIbHON MAIIIUHBI.

32. Ha3nauenue, yCTpOICTBO, MNPUHIMNI pabOTH 000pYAOBAaHUMN ISl MPOKATKU TECTa, IITAMII-
MAaIIUHbI YJAPHOTO JAEUCTBUS JUISl 3aTSDKHOTO TIEUEHBS.

33. HaznaueHnue, ycTpoHCTBO, MNPUHIUN PabOThl POTAIMOHHON (QopMyOIIeld MAaIIMHbI IS
CaxapHOTo MEYEHbS.

34. HazHauyeHnue, yCTpOHCTBO, MPHUHIMI PaOOTHI OTCAJOYHON MAIIMHBI JIJIsl MUPOXKHBIX TUMA
«bymey, «9xuep».

35. Ha3nauenue, ycTpOHCTBO, MPHUHIMI PAOOTHI MeYei ISl BHIIEYKH MYYHBIX KOHAMTEPCKUX
U3JICIHIA C Ta30BBIM U 3JIeKTpoodorpeBoM. Kitaccudukamms medeii.

36. Pacuet neueil ¢ IGHTOYHBIM U JIFOJICYHOM TOJIOM.

37. HaznaueHue, yCTpONCTBO, MPUHIIMIT PA0OTHI IEYH C KaHATBHBIM 000OTPEBOM.

Kpurepum ouenku:

OLICHKA «OTJIMYHO» BBICTABIISIETCA CTYJIEHTY, €CJIM ITpaBUIIbHbIE OTBETHI COCTABIAOT - 90-100%
OIIEHKA «XOPOLLI0Y, €CIIH MPABUIbHBIE OTBETHI COCTABISAIOT -80-89%;

OLICHKA «yJIOBJIETBOPUTEIBHOY, €CIIU MPAaBUIIbHBIE OTBETHI COCTABISIOT - 70-79%

OIICHKA «HEYJIOBJIETBOPUTEIILHOY, €CIIU MPaBUIIbHBIE OTBETHI COCTABIIIOT MeHee 70%

IHPAKTUYECKHE 3AHATHUA

[Tpaktiueckoe 3ansthe  Ne 1 M3ydeHume o0OpynoBaHUS sl TEIJIOBOM OOpabOTKH ChIpbS U
noryhabpHrKaToB

[TpakTuyeckoe 3anartue Ne 2M3yueHue ycTpoilcTBa M MpUHLUNA ASHCTBUS yIAapHO-IUITH(HTOBOM
MEJIbHULIBI.

[TpakTueckoe 3ansaTue Ne 3V ccnenoBanne NpUUMH HEPA3PBIBHOCTH KapaMEIbHOTO KIyTa.
[TpakTueckoe 3anstue Ne 4. Pacuer u oOciyXKMBaHHE YCTAaHOBOK JJIi YCKOPEHHOM BBICTOMKHU
KOpITycOB KOH(peT

[Tpaktuueckoe 3anstue Ne 5.MccnenoBanue paboThl THAPOIPECCOBOM YCTAaHOBKH.
[TpakTtuyeckoe 3anstue Ne 6YpaBHeHue OajlaHCa BJIaru Mpu CYyILKE.

[Tpaktuueckoe 3anstue Ne7M3yuenne 000py10BaHMs ISl TPOU3BOCTBA KapaMeu.
[Tpaktuyeckoe 3ansite Ne §M3yueHue paboThl 000pyHOBaHMS NPU MPOM3BOJICTBE KOH(ET U
upuca

ITpakTueckoe 3ansatue Ne 9 [IpoBeneHne aHanin3a 103aTOPOB KUIKUX KOMIIAHEHTOB
[TpakTunueckoe 3anaTue Ne 10M3yueHne cxeMbl neven ¢ peuupKyIIsiiuen ra3oB

ITpakTueckoe 3ansatue Ne 11 M3ydyenue ycrpoiictea TEHOB 1 ra3oBbIx ropeiok
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H3ydenue 000pynoBaHusi 1JIsl TEIUIOBOI 00PadOTKHU CHIPbS U 10Ty (hadpuKaToB.
Hesb: 3akpenuTh MOPOHACHHBIH MaTepHaj; YCHEIIHOE HCIOIb30BaHUE INPHOOPETEHHBIX
YMEHHI B peajbHON KU3HU.

TennooOmennvie annapamvl OnA HAZPE6AHUA, YEAPUEAHUA U MeMNePUPOSanus. J1nsa
TETUIOBOH 0OpabOTKH ChIphsl W MonypaOpuKaToB - HArpeBaHUs, BbIMApUBaHUS (yBapUBaHUS)
pacTBOPOB, a TaKXKe [UIsl PACTBOPEHMSI CBHIPbS - B KOHIUTEPCKOM IPOHU3BOJCTBE NPUMEHSIOTCS
pa3jMuyHble anmaparbl NEpPUOAMYECKOro M HempepblBHOro JneictBusa. K anmaparam
NEPUOANYECKOTO ACUCTBHS OTHOCATCA: OTKPBIThIE BAPOYHBIE KOTJIbI, B TOM YUCIJIE JUCCYTOPHI -
OJTHOCTEHHBIC BAapOYHBIE KOTJBI JUII PAacTBOpEHHUs caxapa ¢ 0apOOTEepoM U 3MECBHKOBBIM
o0orpeBoM; cepuueckue BaKyyM-almapaTbl JUIsl yBapuBaHMs HAuYMHOK; YHHMBEpCaJlbHbIE
BaKyyM-aIlliaparsl.

K anmaparaM HENpepbIBHOTO JEHCTBUS OTHOCATCA: PACTBOPUTEIM Ul IIPUTOTOBICHUS
cuporna, B TOM YHUCJIE CEKIMOHHbBIE, IIIHEKOBOI'O THIIA M Jp.; 3MEEBUKOBBIEC aIllaparsbl,
paboTaroliye Moja paspexeHueM - C BaKyyM-Kamepoill (IpeuMMYIIEeCTBEHHO Ui yBapUBaHMS
KapaMellb-HOW MacChl) WM 0e3 pa3pekeHUs - C Mapo-OTISIUTeNeM (I yBapUBaHUS (PPYKTOBO-
ATOJHBIX HAUYMHOK, Pa3IMYHbIX KOH(ETHBIX, NPHUCHBIX, MACTHIIO-MAapMENIaJHbIX M JIPYrux
KOHJUTEPCKUX MAacc); 3MEEBUKOBBIE IIOMaJI0-BAPOUYHBIE KOJIOHKHU JUIs YBapUBaHHUS MOMAaJIHBIX
CHpOIOB, paboTarolye 0e3 pa3pexeHHs, C Mapo-OTAEIUTENEeM; TEIJ0OOMEHHbIE aIIapaTsl
IUICHOYHOrO Tuna. Jljas TemmepupoBaHUs pa3iIMUHBIX KOHAUTEPCKUX Macc MPUMEHSIOTCS
TEMIIEPUPYIOIIAE MAIIUHBL, B TOM YHCJIE: LUIUHAPUYECKHE TEMIEPUPYIOIUE MAIUHBI-
COOpPHUKH TIEPUOJMUYECKOTO JCUCTBUS C TAPOBOASHON pyOamIKOW W MEUIaKOW  Jist
TEMIIEPUPOBAHUSA HAUYMHOK, TEPTOro Kakao, KOH(ETHbIX, LIOKOJAJHBIX M JPYrUX Macc;
[IHEKOBbIE ABTOMAaTUYECKUE MAalIMHbl HENPEPHIBHOIO JIEHCTBUS Ul TEMIIEPUPOBAHUS
LIOKOJAaAHbIX Macc. JUId co3laHuss W INOAJEP)KaHUS B BaKyyM-alllaparax pa3peskKeHus
YCTaHABIMBAIOTCAd KOHAECHCATOPbl CMEIIEHHWS C MOKPOBO3JIYIIHBIMU IOPIIHEBBIMU WU
POTAallMOHHBIMU BOJOKOJBLEBBIMA BaKyyM- Hacocamu. Iy mojauu B ammaparbl Ha TEIJIOBYIO
00paboTKy cMmecei M JIsi OTBOJA TOTOBBIX MacC HCIOJIB3YIOTCA ILTYH)KEPHbIE, IIECTEPEHHbIE
(KOJIOBpaTHBIE) MM POTALIMOHHO-3y04YaThle HACOCHI.

IIpakTH4eckas yacThb.

3amaHue AN CTYIEHTOB: M3Y4UTb W 3HATh YCTPOMCTBAa M MPHUHLUI OOOPYAOBaHMS
TEIJI0BOM 00paboTKK Chipbsi M monydadpukatoB. Kaxnomy cTyneHTy OyAeT AaHO 3aJaHHUE U3
IIEPEYHsI BOIIPOCOB U OIPENEICHUE NMPOU3BOAUTEIBHOCTH BapOYHOIO KOTJIA NEPUOAMYECKOTO
JICHCTBHSI.

KoHnTpoJibHBIE BONIPOCHI:

1. I3 kakuXx y3710B U A€Tajeil COCTOMT BapOUHbIN KOTEJ 3aKpHITOro THMna?

2. VI3 Kkakux y3710B U A€TaJIEH COCTOUT NOMA0BapO4YHasl KOJIOHKA

3. 13 kakux y3/10B U Je€Tajgeil COCTOUT BapOUHbII KOTEJ OTKPHITOro TUMIa?

4. VI3 kakux y3JI0B U J€TaJIed COCTOUT 3MEEBUKOBBIN BaKyyM-arnapar?

5. V3 KakuX y3JIOB U JIETAJIE COCTOUT TEKCTypa

6.Ilepeuncnure mpoueccel, IPOTEKAIOLIME B BAKyyM-alapare, €ro yCTponucTBo?

7.0TBETUTH MOJPOOHO HAa BOMPOC IO YCTPONCTBY U MPUHIMIY JAEHCTBHS BapOYHOI'O KOTJIa
3aKpBITOro THIA?

8. OTBeTUTHh MOJAPOOHO HA BOMPOC MO YCTPOMCTBY M MPHUHIMITY JAECUCTBUS BApOUYHOTO KOTJIA
OTKPBITOrO THUNA?

9 .OTBeTUTH NOJIPOOHO HA BOMPOC MO YCTPOUCTBY M MPUHLIUITY IEHCTBUS TOMa10COUBATILHOM
MaIIuHbI?

10. OTBeTuTh MOAPOOHO Ha BOMPOC MO YCTPOMCTBY M MPUHIUMY JEHCTBHS MAIIWHBI JJIS
TEMIEPUPOBAHUS KOHIUTEPCKUX Macc?
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11. Kakue G6e30macHbIe yCIOBUS TPpyAa HEOOX0IMMO NP paboTe BakyyM-ammapara?

12. Yem oTir4aeTCcsi KOHCTPYKTUBHO BAPOUHBIA KOTEN 3aKPBITOrO TUMA OT OTKPBITOrO TUIa?

3amava: OMpeAETUTh MPOM3BOIUTEIHHOCTh BapOYHOTO KOTIAa B KI/4 MEPUOAUYECKOTO
IEUCTBUS.

Hcxongurie nanHuIe:

- KonnyecTBo 3arpy:;xeHHOro npoaykra 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 €€ TCIb.

H3y4yenue ycTpoiicTBa M NPUHUIMIIA 1efiCTBUSA YIAPHO-IUTU(PTOBOMH MeJIbHUIbI.
Hesb:3akpenuTs NPOWJCHHBI MaTepUa;yCIIEIIHOE HCIOJIb30BAaHUE NPUOOPETECHHBIX
YMEHUH B pEIbHOU KU3HHU.

Kakao-kpynka mnopaercs u3 NpUEMHOM BOpPOHKM 1 B je3uHTErparop 3 MpH IOMOIIU
3JIEKTPUUECKOT0 BUOPALIMIOHHOIO IUTATeNIs 2 Yepe3 1IIF030BOM 3aTBOP-IIUTATEb.

S
itz 1 Baadyr
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Puc. 1. lesunTerparopusiii arperar cucrembl IlIénendeprepa.

JlesuHTerpaTop COCTOUT M3 ABYX AMCKOB C KPYIJIBIMH INTH(TaMH, PACIOJOKEHHBIMH IO
KOHIICHTPUYECKUM OKpYXKHOCTAM (574 1wiT.) w3 JserupoBaHHoW cramu. OpuH  JIHUCK
HEMOJABIKHBINA, BTOpol Bpamaercs ¢ 4yactotoil 5200-5500 o6/mun. Kopmyc ne3unrterparopa
oxJyaxaaetcs Bojou. Kakao Teproe B pe3ynbrare TpeHust Harpeaetcs 10 105-110°C, uro moxer
OTPHIIATENIBHO CKa3aThCsl HAa €ro KauyecTBE, MMO3TOMY M3 JI€3UHTErpaTopa OHO HaIpaBiseTcs B
OXJIAKJAKolIee YCTpOIlCTBO 4, mpeicTaBisioniee co0OM cHCTEMY TOPU3OHTANBHBIX TPYO, IO
KOTOPBIM IIUPKYJIUPYET X0noaHas Boaa. OxyaxaeHHoe 1o TeMnepatypsl 85-95°C kakao teproe
CIIMBaeTCsd B MPUEMHUK 5 U Jajee Mpu MOMOUIM Hacoca 6 MepekaunBaeTcs B TEMIIEPUPYIOLIHE
cOopHuku. [IpueMHUK Bce BpeMsl JIOJKEH OBITh 3allOJIHEH Kakao TePThIM, TaK KaKk OH SBJSETCS
TUIPABIMYECKUM 3aTBOPOM JUIsl CUCTEMBI LIMPKYISIIUKN BO3ayxa. B nesuHTerparop HempepbhIBHO
MOJAeTCsl Yepe3 PEerylupyIoUlylo 3aclOHKY OYMIICHHBIH BO3JyX, KOTODBI, Hachlmas Maccy,
CIOCOOCTBYET YAAJNEHUIO M3 HEE BJard M JIETY4YHUX KHUCIOT (YKCYCHOHM W J1p.), oOiajgarommx
PE3KUM 3aMaxoM M HEMPHUIATHBIM BKycOM. BO3yx M3 0XJa)KAaroLero ycTpoiicTBa HalpaBisieTcs
1o TpyOOIIPOBOY B IIMKJIOH 7. B IIUKJIOHE OT BO3AyXa OTAEISIOTCS KalelbKu Kakao TePTOro u
CTEKAaloT 10 TPyOONnpoBOAY B 00U MpueMHbIil cOopHUK. V3 IMKIIOHA BO3AYX C TeMIepaTypoi
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80-85°C mocTtymaer Ha OXJIaXJIE€HHE B KOHJEHcaTop &8 - TpyOyarblii XOJOIWIBHUK,
OXJIAKJIAEMBIN BOJOW. 3A€Ch MPOUCXOIUT OXJXKACHUE Bo3ayxa a0 Temneparypbl 50- 55°C u
KOHJEHCAllUsd NapoB BJIalM U JIETyYUX KHCJIOT, a TAaKXKE YacTUIl KaKao TEpPTOro, KOTOpbIE
CTEKaloT B COOPHUK KOHJeHcara. 13 KoHaeHcaTopa BO3yX HalpaBiseTcs BO BTOPOM IMKIIOH 9,
B KOTOPOM IPOMCXOIUT €r0 OKOHYATEIbHAs OYMCTKA OT Biaru. Jlaisee Bo3ayx mo TpyOoonpoBoay
BHOBb HalpaBiisieTcst B Ae3uHTerpaTop.Haubosblnee pacnpocTpaHeHre B HacTosee BpeMs Ha
KOHIUTEpCKUX (abpuKax HMMEIOT JE3MHTErPAaTOPHBIC YCTAHOBKM Kak o0O0Jajaronme psaoMm
OPEUMYLIeCTB Iepel JApPYrMMHM BHUJAMHU H3MeJbYalOLIero o0opynoBaHus: 1) BbIcOKas
IIPOU3BOJUTENIBHOCTh, B PE3YJIbTAaT€ YEro OJHA YCTAaHOBKA 3aMeHsAET 4-5 BOCBMHUBAJIKOBBIX
MEJIbHHUIL, 2) SKOHOMUS IIomaan; 3) Oojee BbICOKas TUCHEPCHOCTh Kakao Teproro (95,5% mno
PeytoBy, T. €. oHO comepxkuT 95,5% mo macce uyacTuil pa3MepoM MeHee 35 MKM) u Oonee
BBICOKOE COJIEp)KaHUE BCKPBITBIX KIIETOK; 4) OKHCIEHHE IyOMJIbHBIX BEIIECTB B IIpolecce
U3MEIBYECHUSI KPYNKH, TaK KaK OH IMPOMCXOAUT B YCJIOBMSIX a’paluu; 5) yJaJleHUe 4acTu
JETy4uX KHCIOT C HENPHATHBIM 3allaxoM M BJIarM B pe3yJjbTaTe HarpeBa U a’palli Macchl;
BJIQXKHOCTb KaKao TEPTOro IO CPaBHEHHUIO C BIIAXHOCTBIO Kpynku cHukaercs Ha 0,8-0,9%.
OpfHako 3TH YCTaHOBKM HMEIOT DPsJ HEAOCTATKOB: 1) OblcTpas HM3HAIIMBAEMOCTb IITH(TOB
MEJbHUIIBI, OCOOEHHO MpU HCIOJB30BAHUU KPYIKH C TIOBBIIIEHHOW BJIaXXHOCTBIO; 2)
3HAYUTENbHBIA IIYM ITpH paboTe YCTAaHOBKH.

IIpakTH4eckas 4acThb.

3agaHue A CTYJCHTOB: U3YUUTh M 3HATh YCTPOWCTBA M MPUHIMII YAApHO-IITU(TOBON

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

KonTposbHbIEe BONPOCHI:

1. 13 xakux y3IJI0B | JeTajeil COCTOUT yAapHO-IITU(TOBAs MEIbHUIIA?

2. Ha3oBUTE OCHOBHBIE y3JIbl U ACTAIN OXJIAIUTENS U1 ChIPbsI?

3. HazoBuTE OCHOBHBIE 3JIEMEHTHI KOHCTPYKLIUU OXJIaJUTENs 171 Bo3ayxa?

4. Ha3oBuTe OCHOBHbBIE 3JIEMEHTBl KOHCTPYKLHMM OXJIAJUTENs yIapHO-IUTHU(HTOBOI
MEJIbHUIIBI?

5.Ha3oBHTE OCHOBHBIE 3JIEMEHTHI KOHCTPYKIMH JUCKOB yIapHO-IUTU()TOBONH MEIBbHULIBI?

6. HazoBuTE OCHOBHBIE 3JIEMEHTHI KOHCTPYKLUH y3J1a I01a4H BOJbI?

7. Kakue Oe3omacHble YCIOBUS Tpylda HEOOXOAMMO coOnrofaTh MpH paldoTe yHaapHO-
MTUPTOBON MENbHULIBI?

3anumure Ha3BaHUEe pabOTHI U €€ 1IeNb.

HccnenoBanue Npu4MH HEPA3PHIBHOCTH KAPAMeEJIbHOIO JKIYTa.

Hesb:3akpenuTs MNPONWICHHBIM MaTepHal;yCIEIIHOe HCIOJIb30BAHUE TPHOOPETEHHBIX
YMEHUH B pEAIbHOU KU3HHU.

XKryToBBITATMBaTEdb COCTOMT M3 TPEX MAPBEPTHUKAIBHO PACIOJIOKEHHBIX KaIHOPYIOIIUX
POJIMKOB M OJHOI'O NIPHEMHOro poiuka. Kaxknas mapa poJIMKOB HMMEET PA3IU4YHOE OYKO H
Pa3INYHYI0 CKOPOCTb, Onarojjapsi yemy JOCTUTaeTCsl PaBHOMEPHOE BBITATMBAHHE JKI'yTa U €ro
KanuoOpoBKka. JKTyT MOCTENEHHO BBITATMBAETCS, YMEHBIIAETCS B JMAMETpPE 10 BEJIUYUHBL,
HE00X0IMMOM 17151 BBIpaOOTKH KapaMeiH 3aJJaHHOTO copTa.

IIpakTHyeckas 4yacrTs.

3amaHue [ CTYAEGHTOB: M3Yy4UTh M 3HAaTb YCTPOMCTBO M MPUHLUIN JEHCTBUSA
KT'YTOBBITSITUBATEIS], TIOJIy4aTh HEPA3pbIBHBIN KapaMenbHbIN KIryT. COCTaBUTH 5 BOIPOCOB IO
MIOJIYYEHHUIO HEPA3PBIBHOTO KApaMEIbHOTO XKI'yTa.
3anumuTe Ha3BaHUE pabOTHI U €€ 1IEllb.

Pacyer 1 00ci1y’)KMBaHHE YCTAHOBOK VISl YCKOPEHHOMBBICTOMKH KOPILYCOB KOH{eT.
Heab:3akpenuth NPOWAEHHBIH MaTEpUas;yCIENIHOE HCIOJb30BAaHUE MPHOOPETEHHBIX
YMEHUH B pEaJIbHOU KU3HHU.
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JIvHKMS yCKOPEHHOM BBICTOMKM IpEAHA3HAYEHa Uil aBTOMATU3ALMU IPOLECCA OXJIAKICHUS
KOpITycoB KoH(eT nocie GopMOBaHUS METOAOM OTCAAKU KOH(ETHBIX Macc Ha JIOTKH, MOJITOHbI
WIN OTJIMBKH B (POPMBI (CHITMKOHOBBIE, TOJIMKAPOOHATHBIC I BBILITAMIIOBAHHBIE B KpaxMaiie).

Jlunus oOecrieyrBaeT YNOPSAOYEHHOE IMEpeMellleHne JIOTKOB IO 3aMKHYTOMY ILIHKIY,
MO3BOJISIS CAENaTh Mpolecc (HOpMOBaHUS KOPITYCOB KOH(ET HETPEPhIBHBIM.

CucreMa OoxJIaXk/IE€HUS HAXOJIUT MPUMEHEHHSI B KaueCTBE TEXHOJOTHYECKOr0 00OpYyI0BaHUS
Ha TPEANPHUATUAX KOHIUTEPCKOW IMPOMBIIUIEHHOCTH, BBIMYCKAIOUIMX MOMaAHbIE, (PPYKTOBO-
JKeJIeWHbIe, MOJIOYHBIE U TUKEPHbIE KOH(ETHI.

O6opynoBanue oOecrieunBaeT cOOp 3amOJHEHHBIX JOTKOB OT (DOPMOBOYHON MAIITWHBI, UX
ABTOMATUYECKOE  INTAa0eIUpPOBAHHE, BBICTOWKY B  TEYEHHE  3aJJaHHOTO  YCIOBUSIMHU
TEXHOJIOTUYECKOTO MPOIecca BPEMEHH | 101auy 00paTHO.

ABTOMaTHuYeCKas JUHUS BBICTAWBAaHHUS I[O3BOJISIET OPraHU30BaTh HEMPEPHIBHBIN Ipoliecc
U3rOTOBIICHUS KOH(ET, BKIoYas (QOpMOBaHHE KOpPITyca, OXJaXKIACHHWE U 3aTBEpACBaHUE
KOH(ETHBIX Macc B T€YCHHE 3aJJaHHOTO TEXHOJIOTHEH BpeMEeHHU.

JluHUsA  OXJaXACHUS KOH(PET MOXKET B3aMOACHUCTBOBATH C  PA3IUYHBIMH  TUIAMH
¢dbopMOBOUHOrO OOOPYJOBAHMS: MAIlMHAMHU OTCAJAKU KOH(ET Ha MOJIOHBI U JOTKU; JTUHHUSIMH
OTJIMBKH KOPITYCOB KOH(ET B KpaxMaJl WJIM CHIIMKOHOBBIE ()OPMBI.

ABTOMaTH3UPOBAaHHAs CHCTEMa YIPaBJICHUS MO3BOJIIET HACTPOUTH OCHOBHBIE MapaMeTphl,
BKJIIOUasi BpEMsI BbICTAUBAHUS U IPOU3BOAUTEIBLHOCTH O00OPYI0BAaHUS.

Hcnonp30BaHue JHMHUM Ja€T BO3MOXKHOCTH YMEHBIIUTh BPEMs OXJIAXKJEHHUS KOPILYCOB
KoH(per mocie (opMoBaHUA (OTIMBKM WIM OTCAAKH), COKPATUTh oOOIIee Bpems IUKIIA,
ABTOMATU3UPOBATh TEXHOJIOTMYECKUH TPOLECC M CBECTH K MHHHUMYMY KOJHUYECTBO
00CITYy>KMBAIOIIErO MepCcoHaa.

KOHCTpYKTUBHO JHHHS OXJaKICHUS U BBICTOMKM KOH(ET BBIMIOJIHEHA B BUJIE KOMIUIEKCA
TPaHCHOPTEPOB H JIU(PTOB, OOBEAMHEHHBIX B EAWHYIO TEXHOJOTHMUYECKYI0 CHCTEMY C
obopynoBanueM aisi GopMoBaHUs (OTCAAKHU, OTIIMBKU) KOH()ET.

B cocraB cucTembl BBICTOWKH KOH(ET BXOIAT: TPAHCHIOPTEP MOJAYH JOTKOB HA TOIbEMHBIN
TUQT; BOCXOIAMIMA JTU(T-HAKOMUTENb JOTKOB; TPAHCHOPTEP Pa3TPy3KHd MOABEMHOTrO JudTa;
BEPXHHUI MEXIM(PTOBOH TpaHCIIOPTEP; TPAHCIOPTEP 3arpy3KH OIMYCKHOTO JH(TA; HUCXOIAIINN
JTU(T-HAKOMUTEIb JTOTKOB; TPAHCIIOPTEP PA3TPy3KU OIMYCKHOIO JU(Ta U MepeMeLIeHNs JOTKOB K
(hOpMOBOYHOI MalINHE; XOJIOAUIbHAS CUCTEMA; IIKa() aBTOMATU3UPOBAHHOTO YIPABIEHUS.

[laxTel 060uX JUPTOB U BepXHUH MeXJN(TOBON TpaHCHOpTEp OOOPYAOBaHBI Hapy>KHBIM
3aMKHYTBIM  TEIUIOM30JUPYIOIIUM  YKPBITHEM, MPEMSATCTBYIOUIMM IOTEpSAM XojoJa U
NIEPETEKAHNIO XOJIOJHOTO BO3AYyXa B IOMEIIEHUE 1I€XA.

@®opMoBOYHas MallnHa O00eCHeurMBaeT OTIMBKY KOH(ET B MOJUYPETAHOBbIE, CUIMKOHOBBIE
WIN KpaxMasbHble (POPMBI HJIM OTCA/IKY Ha JIOTKH, MOOHBL. Jlanee 3amonHeHHble KOH()ETHBIMU
MaccamH JIOTKH MOCTYIal0T Ha JIMHUIO BbICTAUBAHUS.

JloTok ¢ KOH(eTaMu OT OTJIMBOYHOW MJIM OTCAJOYHOW MAIIMHBI C MOMOILBIO 3arpy304HOIO
TpaHCIOpTEpa MOCTYyNaeT Ha HIXKHUN SPYC BOCXOMSILEro JU(Ta, Ha KOTOPOM, B 3aBUCUMOCTH OT
IIPOU3BOJUTENIBHOCTH, MOXKET HAKaILIMBAaThCA OT JIBYX A0 JAecATH JIOTKOB. Ilocne 3anmonHeHus
HIDKHEro sipyca JU(T MOAHMMAeTcs Ha OAMH YpPOBEHb BBepX. JIOTKM ¢ BepxHero spyca
HOBEMHOT0 JIH(PTa MeperpyxarTcsi Ha MeXIU(TOBON TpaHCTIOPTEP, KOTOPBIN MepeMeniaeT ux
K HUCXOASIIEMY JTUQTY.

Hucxopamwmii mudT ocymecTBiseT NOypoBHEBOE OIMyCKaHHe JIOTKOB BHM3. C HMXKHETO sipyca
JIOTKH ¢ KOH(peTamu moaroTcst K GOPMOBOYHON MaIIMHE, B KOTOPOH OCBOOOKIAIOTCS OT KOH(pET
U MOCTYNAIOT HA HOBBIN IIUKJI (POPMOBAHHUS U BHICTOHKH.

B nporuecce paboThl CUCTEMBI, MIAXTHl 00EUX JTU(PTOB MOCTOSHHO 3aMIOJIHEHHBI MOIOHAMU C
KoHperaMu. XOJOAHBIM BO3AYX OT XOJOAWIBHBIX CHUCTEM TIIOAAETCS BO BHYTPEHHEE
IIPOCTPAHCTBO JHU(PTOBBIX IIaXT, obecreunBas OOAyB M OXJaxJAeHHE KOH(peT B JoTkax (Ha
MOJJIOHAX ). 3a 3TO BpeMs IPOUCXOIUT JKEIUPOBAHUE WK 3aTBEpACHNE KOH(pETHBIX Macc. Bpems
BBICTAUBAHMS U TEMIIEPATYPHBIN PEXXUM MPOLIECCA OXJIAXKACHUS 3aaHbl TEXHOJIOTHEN U 3aBUCAT
OT BHJIa KOH(ETHBIX MacC.
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Ynpasnenue JIMHUECH OXJIaXKICHUS KOHIUTEPCKUX 171631 (M)1701 OCYIIECTBIISAETCS
[EHTPAIM30BAaHHO OT miKada yrnpaBieHHUs, KOTOPhI 00ecrnedynBaeT CHHXPOHU3AINIO U TOYHOE
B3aUMOJICCTBUE BCEX DJIEMEHTOB CHUCTEMBbI. Ty 3a/Jauyy M pemiaercs Npu TEXHUYECKOM
00CITy)KMBaHUY JIMHUH.

3amanue AJs CTYACHTOB: U3YYHUTh U 3HATh YCTPOWCTBA M MPHUHIHUI PAOOTHI YCTAHOBOK JISI
YCKOPEHHOM BBICTOMKH KOPIYycoB KOH(eT.KaxIoMy CTyACHTY COCTaBUTh S5 BOMPOCOB IO
JIAHHOU TeME.

3anummuTe Ha3BaHUE PaOOTHI U €€ ICITb.

HccaenoBanue padoThl rTHAPONPECCOBOM YCTAHOBKH.

Hesb:3aKkpenuTh NPOWICHHBI MaTepual,  YCHEIIHOE HCIOIb30BaHUE TMPHOOPETEHHBIX
YMEHHI B peajbHON KU3HU.

[IpyHuunuanbHass  CX€Ma  YCTAaHOBKM  C  BEPTUKAIbHBIM  I10JIyaBTOMaTH4YECKUM
TUAPABIMYECKUM IIPECCOM IpeAcTaBieHa Ha puc. 12. B HmwkHeH dYacTu Ipecca HMeeTcs
THJIpaBIUYecKui IUIuHAp 31, KOTOpBIi ycTanaBiauBaercs Ha pyHnamente. [Ipecc cMoHTHpOBaH
Ha YeThIpEX CTaJbHBIX KOJOHHAX16, CBS3aHHBIX B BEpXHEW 4YacTu TpaBepcoil 15.B numuump
NOMEILEH NOJbIH IIyHXkep 33, KOTOphI IOAHMMAETCs BBEpPX MOJA JaBICHHEM padoueil
KUAKOCTH, NIOJJaBaeMON B IWIMHAP 4epe3 mTyuep 32. Ha mioyHxkep onupaercs HUXKHSS IUIATA
25 ¢ BBICTyHAlOIIMMM IyaHCOHaMU. B HUX HMMEIOTCS BEpTUKAJIbHBIE KaHalbl, a B IUIUTE —
KOJIbLIEBOM KaHasl A cOopa Macia. Ha rumTax ycTaHOBJIEHBI CHUpalbHble MPYXUHBI 24, Ha
BEpPXHHE KOHIbI OnUpaercss HUKHsAA yama 20, 3akperuieHHas Ha CTalbHbIX TArax 22. Ha gamy
onupaercss Bropas Jurta 19 c BeicTynaromum mnyaHcoHoM. llpyxunsl 18 mnopaepxusaror
CJIEAYIOIIYIO, BEPXHIOIO Yallly, 3aKpPEIUICHHYIO0 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 (QUIBTPYIOIHUE 31eMeHTh 21.DUIbTPYyIOImUEe 3IEMEHTBl COCTOST U3
MEJIKON METaNIN4eCKOM CeTKH, CETKH C MPOOMBHBIMU OTBEPCTUSMM U IBYX PUDICHBIX JHCKOB C
oTBepcTusMU auameTpoM 11 Mm. Bee myaHcoHBI ¢ QUIBTPYIOIIUME 3JIEMEHTaMH BXOJST BHYTPh
yaiml M SABJSAIOTCS WX AHUIIAMU. TakuMm 00pa3oM, BHYTPEHHsISI IOJOCTh 4Yalll OKa3bIBAETCs
3aKpBITOM CO BCEX CTOPOH. TArM BEPXHUMH KOHIIAMM CKOJIB3AT B HAIIPABJISIOIIUX OTBEPCTUSIX
TPaBEPChl, @ HUKHUMH 3aKpEIJIEHBl B OT)KUMHOM mute 26 IIpyxuHamu 23 onuparonumucs Ha
IUTMTY IIyaHCOHa, IJIUTa 26, a cIe10BaTeNbHO, U Yallll JAepKaTcs BCETAa B BEPXHEM I0JIOKEHUU.
OTa IMTa CBsI3aHa CO INTOKamMHM27 mopiuHed 29, ABMWXKYIIMXCA B JBYX T'HAPABIMYECKHX
muMHapax ynpasienus 30.Ipu ABMKeHHMH MOpIIHEH BHU3 TSTM OIMYCKAIOT Yallh, MOKa HX
HWDKHUM Kpail HE JOWJET A0 BEpXHEW MOBEPXHOCTH IUIMTHI MyaHCOHOB.19 um 25. Illtoxkm 27
UMEIOT CaJIbHUKOBBIE YIUIOTHEHHS 28, a IUIyH)KEp- MaHXXeTHoe yImjaoTHeHue 34. YcraHoBKa
UMeeT Hacoc 2 ¢ KJIanaHHON KopoOko#. [Tpu nBukeHnu ckaiaku 1 BBEpX BCACBIBAIOLIMN KilaraH
7 noHumaercs U U3 0aka 9 B KJlallaHHYI0O KOpOOKY BcachlBaeTcs padouast *KHUAKOCTb-MAIIUHHOE
Mmacio. [Tpyu ABM>KEHNH CKaJIKM BHU3 BCACBIBAIOIIMMI KJIAallaH MO AABJIEHUEM Macja OIyCKaeTcs,
HarHeTaTeNbHbIM KianaH 6 MOJHUMAeTCsl M Macilo YXOAMT B HAarHeTarelbHYIO JIMHUIO K
KJanaHHoMy pacnpenenurento 11. B pacnpenenutene 11 umeercs nsoiiHoM kmamaH 3 u §,
ynpasisieMblil  pykosTkod 13. [lns ocymectBiieHuss pabouero xoga IiyHxkepa 33 BBepx
OTKpBIBAETCS KjamaH 3, KjamaH 8 3akpeiBacTcs. Macio, HarHeTaeMoe HAacoCOM, NP 3TOM
HANpaBIIAETCS B UIMIMHAP Mo MIyHkep. [1o okoHuaHuM npeccoBaHUM KianaH 3 3aKpbIBaeTCs U
OTKpBIBAETCs KianaH 8. Bce moiBHIKHBIE YacTH MIpecca BMECTE C ITyaHCOHOM OITyCKAlOTCSl BHU3.
Macino BbITecHsieTCS M3 IIMHApA 31 M MoCTymaeT K pachpelesuTeNto, e MPOXOAUT depe3
KJanaH 8 u crekaer B 0ak 9, cHaOkeHHbIN (uibTpyromel cetkoil. Pactipenenurens cHabxeH
MaHoMeTpoM 10 M TpexXoaoBbIM KpaHOM 12 miid mojayu Macia B IMIMHAPHI ynpasieHus 30.
Knamanuele KOpoOKM KaXIOM M3 CKaJOK HMEIOT KJamnaHbl NpPEIeNbHOro MAaBlIeHHS S5 ¢
NPYXKUHHBIM peryasiTopoM 4. HacTh KiamaHOB HACTPaWBAIOTCS Ha JaBJICHHE, JOCTATOYHOE JUIS
noabeMa TMOJBIKHBIX dYacTted mpecca. [Ipm AocTHKEHMM STOro JaBiieHUs KIAmaHbl 5
OTKPBIBAIOTCS M BBIITYCKAIOT MAcjo0 BO BCAChIBAIOIYIO JIMHUIO. [locie 3Toro yacte ckanbyaThIxX
HAcocoB paboTaeT Ha ce0s, He MojJaBas Macjo B LMJIMHAP TUApaBIddecKoro mpecca. pyras
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JacTh KJIAIIaHOB 5 HAaCTPAanUBACTCd HA MAaKCUMAJIbHOC aBJICHUC, HGOGXO,Z[I/IMOG AJI1 IPpECCOBaHUs.
Ha pucynke 12 moka3aH mpecc B MOJOXKEHUU Tepen 3arpyskoit. [Ipecc pabortaer ciemyronm
00pa3oM: U3 TEMIEPUPYIOIIEr0 COOPHUKA MPU MOMOIIM POTALMOHHOI'O HACOCA B YallM Ipecca
yepes oTBepcTus 17 3arpyxkaercs Teproe kakao. [lo 3amonHenuu yain gaBieHue B TpyOonpoBoie
MOBBIIIAETCS ¥ MPU MOMOIIM MEMOpPaHHOTO pejie Hacoc ocraHaBiuBaeTcs. [Ipu 3ToM racHyt

CUTHAJIBHBIC JIAMIIBI, YTO YKa3bIBA€CT HA OKOHYAaHHUE IIPOIECCa HAIIOJIHCHUS Yalll.
z 1

|

- L%T i,

Puc. 2. [IlpyHnunuanbpHas cxeMa ruipaBJInyecKoro npecca Jjs 0T:KaToro Macjia-KaKkao:

1 - ckanka; 2 — MOpIIHEBOM Hacoc; 3 — NBOWHON KiamnaH; 4 — NPY>KUHHBIA PEryysaTop; 5 —
KJIanlaHbl MPEENIbHOTO JaBJIeHUs; 6 — HarHeTaTeNIbHbIN KilanaH; 7 — BCachlBalOIIMM KJamnaH; 8 —
IBOIHOM KimamaH; 9 - 6ak; 10 - manomerp; 11 — kmanaHHBIA pacnpenenuTenb; 12- Tpexxoa0Bo
KpaH; 13 - pykosrtka; 14 - kpectoBuHa; 15 —TpaBepca; 16 — cranbHble KOJIOHKH; 17 - oTBEpCTHE;
18 - npyxwunsl; 19 - mumta; 20 — HUKHAS yama; 21 — GuIbTpYIOIIKe IeMEHThI; 22 —0T)KUMHBIE
TATH; 23 — NPYKUHBL, 24-civpanbHble NPYXKUHBL; 25-1InTa; 26-0T)KUMHAas 1uTa; 27-1mTokK; 28-
CIBHUKOBBIE YIUIOTHEHUS; 29-nopmHy; 30- mUIMHApP yhpasieHHs; 31- ruapaBIUyYecKuil
HWIMHJD; 32-Tylep; 33-MIyHKep; MAaHOMETpP YIIPaBJICHHUS.

Kaxnas yama cHaOkeHa KiallaHHOM KOpOOKOM U OOpaTHBIM KJIallaHOM, KOTOPBII
OPEMATCTBYET BBIIABIMBAHUIO TEPTOrOo Kakao oOOpaTHO B TpyOONpoBOJ B mpolecce
npeccoBanus. Ilocne 3amonHeHMs] daml BKIIOYAIOT HAacoCc 2 M OTKPBHIBAIOT KJamaH 3
pacnpenenuTens. MallMHHOE Macilo HarHeTaercs B LMIMHAP Ipecca W IUTyHxkep 33
nosnHuMaeTcsi BBepX. IlyaHcoH HIDKHEN IUIMTHI 25 cIaBIMBAeT MacCy BHUXKHEH yalu U 4epes
Hee IepeJaeT JaBlieHWe Ha BEpXHUE IMyaHCOHbl. OTKMMaeMoe Macjao Kakao coOupaercs B
KOJIBLIEBBIX KaHAaBKaxX IUIUT U OTTy/Aa CTEKAaeT B creuuanbHblii cOopHuUK. [To moctmxenun
MaKCHMAJIbHOTO JIaBJICHUSI MPECCOBaHUS — OKOJIO0 45 Mma —KjanaHsl NpeIeTbHOrO JaBICHHUS S
OTKpPBIBAIOTCA, I10Ja4a Macjia B LMIUHAP IIpecca MPEKpallaeTcsd U 3aKUTaeTCsi CUTHalIbHas
namma. [ToBoporom pykosiTku 13 pacnpenenuTens MEPEKITIOYAOTCA KJamaHbl 3 U 8 Tak, 4TO
Maciio, BBITECHSIEMOE IPU OMYCKaHWM IUTyHXXepa M3 IuiauHapa npecc 31, Beixoaut B Oak. s
BBITAJIKUBAHUS KMbIXa M3 Yalll IOBOPAYMUBAIOT TPEXXOA0BOM KpaH 12 pacnpeaenuTens u mogaroT
Maciio B unHApH! yrnpasiaeHus 30.ITopuan 29 quKyTCs BHU3 U NIPU MOMOIIY OT)KUMHBIX TST
22 omycKaroT BHU3 4amd. [Ipy 3TOM KMBIX BBITAJIKMBAETCS M3 Yall IIyaHCOHaMH IUT 19 n 25.
BepxHue KOHIBI OTKUMHBIX TAr BXOoAiAT B TpaBepcy 15. IloBoporoM kpectoBuHbl 14
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HaIMpaBJIIONIIE OTBEPCTHS B TPaBEpCe MOTYT OBITh IEPEKPHITHI, TAK YTO TSATH HE CMOTYT MPOUTH
CKBO3b TpaBepChl. DTO AenaeTcs i obecrneueHus: 0e30MacHOCTH paboThI Ui YAAJICHUS KMbIXa
u3 npecca. Eciu 1aBieHue maciia B WIMHIpaxX YIPaBJICHUS CIy4yailHO YHAJIeT, TO MPYXUHBI 23
HE CMOTYT NOJAHATH yamu. llocime ynaneHus *KMbIXa OCTAaHABIMBAETCS HACOC 2 U IIOBOPOTOM
TPEXXOJI0OBOT0 KpaHa 12 ciyckaeTcs Maclio U3 MUIUHAPOB yrpasieHus B 6ak 9. IIpeccoBanue
KaKao TePTOTo MpOUCXoauT mpu ero temieparype 80-900 C. [ns nmomnepkanus HE0OX0IUMON
TEMIIepaTypbl KaKao TEPTOTO MMyaHCOHBI CHA0KEHBI TAPOBBIM 0OOTPEBOM.

IIpakTnyeckasi 4acThb.

3ajaHue I CTYAGHTOB: U3YYUTh U 3HATh yCTpoWCcTBA W NIPUHLHUII
JNEHCTBUATHAPABINYECKOr0 Mpecca JAJsl 0TKATOro Macja-kakao.Kaxaomy crynenty Oynaer
JTaHO 3aJIaHUE U3 IIEPEYHS BOIIPOCOB.

KoHTposbHBbIE BONIPOCHI.

Bapuanr 1.

1. CoctaBuTh ONMCaHUE THIPONPECCOBON YCTAHOBKU U1 OTXKATHUS KaKao-Macla.

1. CocTaBuTh ONMCaHUE YCTPOICTBA arperara J€3UHTErpaTOPHOIo THUIIA.

Bapuant 2.

1. CocTaBuTh NOPSAOK pacueTa MNPOU3BOAUTEIHLHOCTH IIPECCOB.

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

Bapuanr 3.

I. CocraBuTh CcXeMy D3JEMEHTOB THAPONPHUBOJA MPECCOBOM ycTaHOBKU. Pacuer
IIPOU3BOIUTEIILHOCTH.

2. Omnucate 0e30MacHbIe YCIOBUS TPYyJa, KOTOpble HEOOXOAUMO cOONoIaTh mpu padote
arperara JJisi IOJIy4€HUsl KaKao-TepToro.

Bapuant 4.

1. OnucaTh ycTpoiCTBa ISl OXJIAXKACHHUS KaKao-TEPTOro B pa3MoiibHOM arperare. [lopsigok
pacyera NpoOU3BOIUTEIBbHOCTH.

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

Bapwuanr 5.

1. CocTaBuTh OIUCaHUE YCTPOIICTBA BOCBMUBAJIKOBOM MEIBHULIE JUIS

M3MEIIBbYCHUS KPYNKHU Kakao. [lopsnok pacuera Npon3BOAUTEILHOCTH.

2. OnucaTh YCTPOHCTBO FHAPONPECCOBON YCTAaHOBKH IS OT)KaTUsl KaKao-Maca.

bnoxk 3a0au ¢ evibopom omeema

Bomnpoc 1. ITyaHcoHBI THIPONIPECCOBOI YCTAaHOBKH JIJISl OTXKATHS KaKa0-Macia UMEIOT:

BapuanTsl 0OTBETOB:

1.ropu3oHTaNBHBIE KaHAJBI AJIs cOopa Macia.

2. BepTHKaJbHbIE KaHAJbI 1715 cOopa Macia.

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

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

BapuanTs!l 0OTBETOB:

1. B HuKIIOHE.

2. B KOpIIyCe JI€3UHTErpaTopa.

3. B OXJIaKJAIOLIEM YCTPOICTBE.

Bompoc 3. B pa3MonpHOM arperare JIe3MHTErpaTOPHOrO THIIA IPOLECC MPOUCXOIUT IPHU
TEMIIEpATypE:

BapnaHTbI OTBETOB:

1. 65-70°C.

2. 80-85°C

3.104-110°C

Bompoc 4. 13 kakux TUIIOB BajOB U UX KOJUYECTB COCTOMT BOCBMUBAJIKOBAsl MEIbHUIIA?

BapnaHTbI OTBETOB:
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1.3 geThipex pUQIICHBIX U YEThIPEX IITaJIKHX BaJIOB.

2.3 aByX TIIaIKMX U Y€ThIpeX pU(QIICHBIX BAJIOB.

3.3 1ByX puIICHBIX U IIECTHU TTIaJKUX BaJIOB.

Bonpoc 5. OxpyXHble CKOPOCTH BaJIOB B BOCHBMHUBAJIKOBOW MEIBHUIIE AJIS U3MENIbYCHUS
KPYIKHU KaKao:

1. oqMHAKOBEIE.

2. pa3Hble.

3. yBeIMYHBAIOIIKE 110 XOAY JIBUXKEHUS IPOAYKTA.

3anumuTe Ha3BaHHUE pa6OTBI H €€ LCJb.

YpaBHeHne 0ajiaHca BJIArd NIPH CyLIKe.

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

Eciii Ha OCHOBaHMHM OIBITHBIX JJAHHBIX U3BECTEH PEKUM IIPOLIECCa, TO U3 TEIIOBOro OanaHca
MOKHO OIpPENENIUTh pPACXOX TeIUla Ha CYIKY M pPacxoJ COOTBETCTBEHHO TOILIUBA,
AJIEKTPO3HEPIUH, Iapa.

CyMMapHBbII pacxo[ Tella B CYIIMIIKE PaBEH:

SO=0u+Qu+Q05+Q02+Q0n ] QOx+QOrkkan/u (1)

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

05 u Q2 - norepu Ter1a COOTBETCTBEHHO B OKPY KAIOLIYIO CPEAY U C OTXOAAIIMMU Ta3aMH;

On - pacxof TeIula Ha JErHIpaTalyio U Apyrue d3HA0TEPMUYECKUE TIPOLIECCHI;

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

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

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

[TpoBoasaT pacuer no gopmyse (1) , 3Hass TEMIOEMKOCTH HMPOAYKTA, HaualbHON U KOHEUHOU
TEMIEpAaTypbl NPOAYKTa, TEIUIOEMKOCTH Marepuajia, W3 KOTOpOIrO M3rOTOBJIEH armapar,
TEMIEPATYpy CTEHKM amnmapara W ONPENENIoT I HENPEephIBHOACHCTBYIOIUX CYLIMIOK
4acoOBOM pacxoj TerJa, s CYIINUIOK NEPUOANYECKOro JeHCTBHUS - pacXo] TeIla Ha OJMH IHUKII
CYLIKH.

IIpakTH4eckas yacThb.

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

N3ydyenne 060pynoBanusi A1 NPOU3BOACTBA KapaMeJu.

Heanb: 3akpenuTh NPONACHHBIA MaTepuai; YCIEHIHOE HCIOJIb30BaHUE NPHUOOPETEHHBIX
YMEHUH B pEaIbHOU KU3HHU.

CTyleHT 10/IKeH:

TexHONOrnuecKnii MpoLecC MPUTOTOBIEHUS KapaMelu COCTOUT M3 CIENYIOIIUX CTaguil:
IPUTOTOBJICHUE CHUpPONA; IMPUTOTOBJIEHHWE KapaMelbHOW Macchl; OXJIaxaAeHHe u o0paboTka
KapaMelbHON MacChl; MPUTOTOBJICHME KapaMelbHbIX HAYMHOK; (DOPMOBAHUE KapaMelu;
OXJIAXKIEHUE KapaMeJH; 3aBEpPThIBaHUE; YIIaKOBbIBAHUE.

Ilpucomoenenue kapamenvnoco cupona. Jlis yBapuBaHUS B KauyeCTBE OCHOBHOIO
000py/i0BaHUsl MPUMEHSIOTCSI BapOYHbIE KOTJIBI, 000pyAOBaHHbIE MapoBoi pyoOamkoi. Kpome
TOT'0, CUPOIl MO’KHO TOTOBUTB B TUCCYTOpax.

IIpuecomosnenue cupona ¢ pacmeopenuem caxapa 6 namoxe. IDTOT CIIOCOO MPOrPECCHUBEH,
OJIHAKO CJIEyeT YYUTBIBATh, YTO KOJUYECTBO BOJIbI, COJIEPKALIECICS B MATOKE, HEJOCTATOUHO
JUIsL pacTBOPEHUSI BCEro IMPEAyCMOTPEHHOIO PElenTypod caxapa, €clid MpoLecc BeCTH Mpu
atMocdepHoM AaBieHUU. B muccyrop mosupyrotr momorperoe no 40-50°C mpemycMOTpeHHOE
pELEnTypOi KOJUYECTBO MATOKU U TOPSYYI0 BOJY B KOJUYECTBE, COOTBETCTBYIOIIEM IIPUMEPHO
10 % maccel caxapa. BmecTo caxapa MOKHO HCIOJB30BaTh HEUTPAJM30BAHHBIM WHBEPTHBIN
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chpor. 3aTeM BBOJAT caxap M pacTBOPSAIOT €ro Ipu BKIOYeHHOM OapOotepe. Ilocne
pacTBOpeHHs caxapa 6apOoTep OTKIIOYAIOT U CHPOIl YBapUBAIOT O YKa3aHHOM BBILIE MAaCCOBOU
nonu cyxux BemecTB (84-86 %). IIpeumyiecTBaMu 3TOTO Crocoda SIBISFOTCS 3HAYUTEIHLHOE
CHI)KeHHME oOulel MpOoJODKUTENPHOCTH —Tpollecca, DSKOHOMHUS Tapa U IOBBILICHUE
POU3BOIUTENFHOCTH TPY/Aa U 000PYAOBaHUSL.

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 HaJl ApyruMm. B
BEPXHUI KOTEJI 3arpy’KaloT PELIENTYPHYIO CMECH ChIpbs WM KapaMeJbHbI CUPOI U BKIIOYAKOT
oborpeB m Memanky. ['peromuii map momxkeH uMmerh nabieHue 500-600 klla. Penentyphyto
CMECh IIEPEMEUIMBAIOT B TeUeHUE 4-8 MUH U 110 OKOHYaHUM PAaCTBOPEHHUS caxapa BBIKJIIOYAIOT
Memanky. Maccy yBapuatotT 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.
[IpenBapuTenbHO MEpEa BBIIYCKOM MacChl M3 BEPXHEro KOTJIA HM)KHUN KOTENl HarpeBaroT
ropsiueil BoJI0i, BOAY CIMBAIOT, a KOTEJI HACYyXO BBITHPAIOT M cMa3biBatoT. Kunenue maccol u
JaJbHENIIee UCIIapeHUe BO/IbI U3 HEE MPOJI0JIKAIOT B HIDKHEM KOTJIE B PE3YJIbTATE Pa3psKEHUS.
B npouiecce ncnapenust Biaru moja BaKyyMoM TeMIiepaTypa MacChl U €€ BIIaXXHOCTh CHUKAIOTCSI.
[To okOHYaHMM BapKu TOTOBYIO KapaMeIbHYIO MacCy BbUIMBAIOT U3 alrapara, OIpOKH]IbIBas
HIOKHUM KoTen. OOImas mpoJoKUTENLHOCTh BapKu KapamenbHOM Macchl coctaBisier 20-30
MUH.

Ilpucomosnenue Hayunox.CTaHAAPTOM TMPEIYCMOTPEHBI CIEAYIOMIME BUIbl HAYMHOK:
(GpyKTOBBIE, JINKEPHBIE, MEIOBBIC, IOMAIHBIEC, MOJIOYHbIEC, MAPIMITAHOBBIE, COMBHBIE, OPEXOBBIC
u JIp.

@pyxmosvie nauunku. llponecc MOMy4YeHHs HAYMHKH BKIIOYAET TMOATOTOBKY (PYKTOBO-
ATOJTHOM YacTH CBIPbS, JO3MPOBAHHE M CMEIIMBAaHHWE KOMIIOHEHTOB (MIOpe, caxap, maToka) u
yBapuBaHue. IloaroroBieHHas B cMecUTelle pELENTypHas CMECb, B KOTOPYIO BXOJISAT
CaxapornaroyHblii cupon U (GPYKTOBOE IMIOpPE IMOCTYHMAeT B BapOYHBIN ammapar. YBapeHHas
HAauMHKa CJIIMBAETCA B TEMIEPUPYIOLIYI0 MamuHy. OTTeMnepupoBaHHasi HauWHKa IMOJAETCsl Ha
y4acTok (opMOBaHHS KapamMenu. V3NMuIIHSsS HauMHKA BO3BPAILACTCS B TEMIEPUPYIOUIYIO
MaIuHy.

Ilomaonvie nayunxu. ITlomMagHyr0 Maccy MONYy4arOT TyTeM COUBaHUS MPU OXJIKICHUH
€axaporaTo4yHoro cUpomna.

CousHble HauuHKU. ITU HAYMHKH MPEACTABISAIOT co00i Maccy meHOOOpa3HON CTPYKTYpPHI, B
KOTOpPOM CaxapHBI CHpPON COWMBAIOT C SUYHBIM OCJIKOM WM Jp. MEHOOOpa3oBaTEIsIMU U
BKYCOBBIMU M  apOMaTHUYECKUMH  KOMIIOHEHTaMH peuentypsl. Ilpu  u3roroBieHun
IPEIBAPUTENILHO TOTOBAT COMTYI0 Ha Oelkax Mmaccy, B KOTOPYIO IOCTENIEHHO HEOOJIbIIUMU
MOPLMSAMHU BBOJAT caxaponaTouHbIi cupomn. Temmeparypa cupona He JoJKHA npeBbimaTh 80°
C. B npurotoBieHHyl0 TakUM O0pa3oM Maccy BHOCAT BKYCOBbIE M apoMaTHuecKue J00aBKU U
3aTeM elle HEeMPOA0JDKUTEIbHOE BpeMsi COMBAIOT.

Oxnasicoenue kapamenvrot maccyl. KapaMenbHyI0 Maccy OXJaXIAlOT Kak B HENPEPHIBHOM
MOTOKE Ha OXJIAXKAIOUINX MAIllMHAX, TaK ¥ MEPUOANYECKUM CIIOCOOOM OTAETHHBIMU TOPIUSMU
Ha oxJiaxjaamomux cronax. Ilpu nepuoanueckom crocode kapaMeabHYI0 Maccy BBUIMBAIOT Ha
OXJIQXJAIOUIMNA CTOJ HEMOCPEJCTBEHHO U3 BapOYHOM ammapaTtypbl WM TEPEHOCAT B
crienuanbHbIX Oaukax moprusmu mo 20-25 kr. [lapamiensHO OXJaXICHHIO B KapaMeITbHYIO
Maccy Ha CTOJIaX BBOJST KPAcKy, 3CCEHIUU U KPUCTALTUYECKYIO KUCIO0TY. [Ipo1omkuTensHOCTD
oxnaxaeHus 1-2 muH. Ha oxyaxxaaromux cTojlax B MacCcy MOKHO BBOJUTH BO3BPaTHBIE OTXObI
KapaMeJi, He COJIepKalllie HAYMHKU. DTH OTXOJbl BHOCST B KapaMeJIbHYIO MacCy cpas3y IMocie
BBUIMBAHUA €€ Ha CTOoJ. [Ipu 3TOM OHM OBICTPO PACIUIABIAIOTCS B TOpsUEH KapaMelabHOM Macce.
KonudecTBO BBEJIEHHBIX OTXO/I0B HE JIOJDKHO TIpeBbImath 10 %.

Ilpomunka xapamenvrou maccvl. Ha3HaueHMEM NPOMHUHKHM KapaMEIbHOM MaccChl SIBISETCS
pPaBHOMEpPHOE paclpesiefieHue B HEW KHUCIOTHI, JCCEHIMH, KpPacKH, IOJHOE pPaBHOMEPHOE
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pacripesieieHie BBEACHHBIX OTXO0JOB. lIpm NpoMHHKE, OCYIIECTBISEMOW BpYYHYIO, MaccCy
CKJIA/IBIBAIOT TaK, YTOObI HM)KHUE OCTHIBILIKME CIIOM €€ Tomajganu BHYTpb. Ilocne storo maccy
IPOMHHAIOT U TOAAI0T Ha ¢opMoBanue. [Ipu momymexaHH3UPOBAHHOM CIIOCOOE MPOU3BOICTBA
MIPOMUHKY OCYIIECTBIISIOT HA TPOMUHAIBHON MalIMHE MePUOANYECKOro AecTBUS. OCHOBHBIMU
YaCcTSAMH 3TOW MAIlIMHBI SBIISETCS BPAINAIOUIMICA HA BEPTUKAIBHON OCH CTOJ, HaJ KOTOPBIM
Bpaiaercsi 3yO0uaThlii MPOMUHAIBHBIA POJIMK U MOMEIIEH ONPOKUAbIBAaTENb B (hopMme jemexa.
Cron, poNMK M ONPOKHIBIBATENb OXJAXIAroTca Boaod. llocie mpoMuHKM Temreparypa
KapamelbHOM Macchl cHkaeTcs 10 75-80° C.

Bvimseusanue maccel. J1is mody4eHus: KapaMeIu ¢ HEMpPO3payHoil 000JI0YKON KapaMelbHYIO
Maccy IOCJe OKpallMBaHUs, apoMaTH3aluu 00pabaThIBAlOT Ha TSAHYJIbHBIX MammHax. [locne
Takol 00pabOTKM OHa MPHOOPETAaeT IIEIKOBUCTBIH OJECK M XPYNKOCTb, YTO SBISICTCS
CJIEICTBUEM IPOHUKHOBEHHUS B Maccy Bo3ayxa. Ilpu sToM Macca TepsieT mpoO3payHOCTh, a
IUIOTHOCTh €€ 3HAaYMTeNbHO yMeHbImaerca. OIHOBPEMEHHO B  Macce pPaBHOMEPHO
pacrpeensoTcs BBeIeHHbIe T0OaBKH U BO3BPATHBIE OTXO/IbI.

Ionyuenue xrapamenvrHoeo Oamouna u e2o Kaaubposauue. UtoObl u3 OechopMeHHOM
IUTACTUYHON MAacChl MOTYYUTh KaTHOPOBAHHBIHN KT'yT OMPEIEICHHOIO CEYeHHUsI, CHayasla TOTOBAT
KapaMeNbHbI 0aToH KOHMYECKOW (OpMBI, a 3aTeM U3 BEPUIMHBI KOHYCa BBITATUBAIOT
KapaMelbHbIN KryT. Iy monydyeHus kapaMmenabHoro 0aTtoHa B opMe KOHyca ¢ HAYMHKON WU
0e3 Hee UCTOJIB3YIOT KapaMesleo0KaTouyHble MalIuHbL. J[71s1 BEIpaOOTKM Kapamend ¢ HaYMHKaMH,
KOTOpBIE€ 3aKaYMBAIOTCS HACOCOM, Ha KOPITyCE MAIIMHbI YCTaHOBJICHHAYMHKOHAMOIHUTENb. OH
CIIY’)KUT JJIS1 JO3UPOBAHHOMW MO/Ia4 HAYMHKH BHYTPb KapamenbHoro 6atoHa. /i momydenus usz
KapaMelbHOTO 0aToHa KapaMeNnbHOIO JKI'yTa ONPENEICHHOTO CEYEHHsS] HUCIOJB3YIOT
KaJTMOPYIOIIYIO MaIIUHY.

@opmosanue kapamenu. llenpio GhopMoBaHUS KapaMenH SBISETCS MONTYYEHHE OTIENIbHBIX
u3zienuil onpexneneHHo ¢opmbl. s ¢GopMoBaHMS KapaMend € HAuyMHKOM M 0e3 Hee
HauOoJIbIIIee 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 IUIACTUYHBIMH TEPEMBIYKAMH, OXJAXKAAI0T Ha Y3KHX TpaHCIOpTepax,
CKOPOCTh KOTOPBIX OJMHAKOBA CO CKOPOCTBHIO JBM)KEHHUS (DOPMYIOLIUX Lemnel, T.e. CKOPOCTb
TpaHCIIOpPTEpa MOJDKHA COBIAAATh CO CKOPOCTHhIO (popmyromux mnemneil. Ecim ckopocTh JEeHTHI
OpPEBBIIAET CKOPOCTh IeMel, TO KapaMelbHas IIeN0YKa BBITATHBAECTCS M Kapamelb
negopmupyetcs. Eciu ke CKOpOCTh JICHTHI HEIOCTaTOYHA, TO KapamellbHas I[enoyka Oyier
JOXKHUTBCA 3MEHKOH M Jaxe MNETISIMM M CIMIaThes. TpaHCIOpTep W3rOTaBIMBAIOT U3
pPOpe3uHEHHOro mojioTHa mupuHo a0 100 mMm. Ha Tpancmoprepe kapamelnbHas IENoYKa
CBEpXYy M C OOKOB 00J]yBaeTcsi BO3JyXOM, KOTOpBIH Harueraercs BeHTWIsATOpoMm. Kapamens,
orhopMoBaHHAsT B BUJAE OTACITBHBIX H3ACIHUI, WM Kapamesb, pa3[elieHHas Ha OTIeNIbHBIC
KapaMelbKi U3 LEMNOYKM II0CIEe OXJIAXKJIEHUS Ha Y3KOM TpaHCIOpTepe, OXJIAXIAIT Ha
CHENHATBHBIX YCTPOHCTBAX: MIMPOKUX TPAHCIOPTEPAX Pa3IMIHOTO BUIA, YACTO MHOTOSIPYCHBIX,
U B YCTPOMCTBAX 3aKpbITOro THMA (mKagdax).

3asepmoisanue kapamenu. 3aBEpTHIBAHWE OCYIIECTBISIIOT HA 3aBEPTOYHBIX MamuHax. B
3aBHCUMOCTH OT METOJa 3aKMMa U 3aMbIKaHHUs KOHIIOB 3TUKETKH pa3jIMyaroT HECKOJIbKO BUIOB
3aBepThIBaHMs. Hawmbonee pacmpocTpaHEHHBIM BHJIOM SIBISIETCS 3aJelIka KOHIIOB JTHUKETKU
3aKpyYUBaHHEM — «B TEPEKPYTKY». Pexke HCHOib3yloT 3aBEpPTKY C 3aJeIKOH ITHKETKH Ha
OCHOBAHHU CKJIAJIKaMH M IEPEKPYTKOH CBOOOTHOTO KOHIIA — «Callley.

Ilepepabomka omxooos. Ha konauTepckux (padprkax yaiie BCEro 3TH OTXOJbI PaCTBOPSIOT U
Ha WX OCHOBE TIOJYYalOT CHPOIMBI C MaccoBOM jojed cyxux BemectB 80-82 %.
[TpooKUTETLHOCTh PACTBOPEHHsI HE JOJDKHA MpeBblmarte 30 MUH. DTOT CHpOI TOCHe
OTCTaWBaHUsA W (DMIBTPOBAHUS HCIIOJIB3YIOT, KaK MPaBUIIO, TPU Bapke (PPYKTOBBIX M JAPYTHX
HAYNHOK.

IIpakTH4yeckas 4acrTb.
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3anmanue sl CTYJEHTOB: U3YYHTh U 3HATh YCTPOWCTBA M MPHHIIMII ACHCTBUSO00PYIOBAHUS
IUTsL TpOU3BOJICTBAa Kapamenu.KaxxnoMmy cryneHTy OyAeT JaHO 3aJaHHe U3 MEpPEedHs BOMPOCOB,
pelleHue 3a1a4u.

KoHTposbHbIE BOIPOCHI:

1. U3 kakux y3710B W JAeTajeil cocTOMT OapabaHHAs OXJaXKIarolas MalldHa KapameIbHOU
Macchl?

2. Ha3oBuTe OCHOBHBIE Y37bl W J€TaJIM TSAHYJbHOM MAalIMHBI JUISI KapaMelbHOHW Macchl
HEMPEPBIBHOTO JACHCTBUSA?

3. Ha3oBUTE OCHOBHBIE 3JIEMEHTHI KOHCTPYKIIUU KapaMesieo0KaTOUHOW MaIIuHbI?

4. Ha3oBHUTE OCHOBHBIE 3JI€MEHTHI KOHCTPYKIIMH KI'YTOBBITATBATENSA?

5.HazoBuTe OCHOBHBIE 2JIEMEHTHI KOHCTPYKLIMU KapaMelepexyliel MaluHbl?

6. HazoBuTe OCHOBHBIE 3JIEMEHTHI KOHCTPYKLIUU KapameeTaMITyoneil MauHbl?

7. Kakue Oe3omacHble YCIOBUS Tpyda HEoOXoauMo coOmronaTh mpu pabore OapabaHHOM
OXJIXKJAKOUIEH MaIIMHbI KapaMeJIbHOW MaccChl?

3aaya TBOPUECKOTO YPOBHS

3amaua: OnpenenuTe MPOU3BOAUTEIBHOCTh POTAMOHHON KapamenehopMyIoneid MalliHbI B
Kr/4.

Hcxonubie naHHbIE:

- Yucno OTKUIHBIX HOXKEH Ha poTope 241T.

- Yacrora BpamieHus potopa , 35 06/MuH.

- KonmnuectBo mtyk wm3penuii B 1 xr 180.

3anummuTe Ha3BaHUe PadOTHI U €€ IEIIb.

H3yuyenne padoThl 000py10BaHUs NPU NPOU3BOJACTBE KOH(pET U Hpuca.

Hesb:3akpenuTh NPONHAECHHBIH MaTepuai; YCHEIIHOE MCIOJb30BaHUE NPUOOPETEHHBIX
YMEHUH B PEAIbHOU KU3HHU.

Cxema mmpousBoCTBaA JIUTOrO Mpuca. JIMHKUs npenHa3HadeHa AJs IPOU3BOJICTBA 3aBEPHYTOIO
upuca THna «30J0TOM KIIOUUK», «MosouHslii» u T.1. B cocraB nunun (pucyHok 10) BxomsT
TE€XHOJIOTUYECKHE KOMIUIEKCHI IPUTOTOBIEHHS MOJIOYHO-CAXapHbIX CHPOIOB I HpHCa,
yBapHUBaHMs CHpOINa, OXJIAXAAIoIlas MalluHa, Nepefarolie KOHBeephbl, YeThlpe 0O0KaTOYHO-
kanuOpytomue wMamuHel KPM-2 u  dyeThlpe upucO3aBepTOUHble MamMHbL. Ha nauHMM
OCYIIECTBIISIIOTCSA IPOLIECCHl MEXaHU3MPOBAHHOTO MPUTOTOBJIEHUS PELENTYpPHON CMecH U ee
yBapUBaHUsI, OXJIAXKAECHUS UPUCHON MAacChl, I€JICHUs e Ha OpLMHU, GOPMOBaHHE, 3aBEPThIBAaHHE
U OXJIaXKJeHHe upuca. B coctaB penentypsl IUTOro UpHca BXOAST KUP, caxaponaTOYHbINA CUPOI
U CrylleHHoe Mojoko. JKup pactamnuBaercs B ammapate 1, cHaOXEeHHOM pyOamIko ams
oborpeBa MmapoM WJIM TOpsiYed BOJOM, PEHIETKOW U MENIAJKOW, MpeaoTBpalaomen
pacciavBaHue >kupa. PacrutaBneHHbBI JKHMp HacocoM 2 mepekauumBaeTcs B COOpHUK 4,
YCTaHOBJIEHHBIN Ha 1uGepOnaTHbIX aTrGopMeHHbIX Becax 3. B 3TOT ke cOOpHUK u3 6aukoB 5
HOCTYMAIOT CryIIeHHOEe MoJoKo ucupon. Ilpu noctmxennn HeoOXOAMMOM Macchl (OKOHYaHUE
M0JIayM CaxapolaToO4YHOI0 CHPOIIa) OAHOBPEMEHHO OTKJIIOYAaeTcs Mojavya cupona B cOOpHUK 4 u
BKJIIOYAETCSl HAcOC 7, COEAMHEHHBI CO COOPHMKOM THOKHM IIJJaHTOM 6, 4TO oOecreyrBaeT
cBOOOAY BEPTUKAIBLHOMY IE€pEMEIICHNI0 COOpHUKa 4 TNpu 3alOJHEHHMM KOMIIOHEHTaMHU 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.
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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



29

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




32

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




