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1. HEJIX OCBOEHUWSA JUCHUITJIMHbBI

Llenbro ocBoenus aucumruidibl «llpouecchl W annaparbl MULLEBLIX TPOU3BOACTBY ABJIAETCS
(GopMHUpOBaHHE y CTYAEHTOB MpeACTaBeHUs 00 OCHOBHBIX MeXaHW3Max (pu3uueckux, pusznyecko-
XMMHUYECKMX M OMOXMMHUECKMX TPOLECCOB MUILEBbIX MPOU3BOACTB, a TAKXKE anmnaparoB Ui WX
OCYIIECTBJIEHUS! C Y4eTOM TEXHHYECKUX M  DKOJOrMYECKMX  acreKkToB, (popmupoBaHne
TEXHOJIOrMYECKOr0 MBILIJIEHUS /sl OCBOEHHsI MPUHLMIIOB MPOSKTUPOBAHUS MULLEBBIX NPEANPUATHIA
M COBEPLICHCTBOBAHUS TEXHOIOMMYECKHUX MPOLIECCOB,

M3yueHHe KJIacCH(HUKALMKM OCHOBHBIX [POLECCOB TMUIIEBOH TEXHOJIOrMM W HX 0OLIMX
3aKOHOB; M3y4€HHE TEOPUM OCHOBHBIX MPOLIECCOB MUILIEBLIX MPOM3BOACTB M JIBMXKYLIMX CHUJ, MO
JeHCTBMEM KOTOPBIX OHM MPOTEKAIOT; U3y4eHHE METOJIOB pacyeTa annaparoB W MalluH; U3yuyeHue
3aKOHOMEPHOCTEH  nepexofa OT  MOJE/bHBIX  MPOLECCOB K MPOMBILICHHBIM B LEJAX
MPOEKTUPOBAHUS COBpPEMEHHbIX MPOU3BOACTBEHHbBIX MpOoLEeccoB nepepaboTku
CeNIbCKOXO03SHCTBEHHOIO ChIpbsi; W3y4eHHE YCTPOMCTBA M MPUHLMIIOB paboThbl anmapaTtos U MallkH.
peaIM3yIOLMX TEXHOIOIHUYECKHUE MPOLIECChI.

3anauu:

e Biazerh NpOrpecCHBHBIMKU METOJAMM MOJA0OOpA W HKCIIyaTalUK TEXHOJIOrM4ECKOro
060pYyI0BaHKUST NPU MPOM3BOJACTBE MPOJAYKTOB MUTAHWS M3 PACTUTEILHOTO ChIPbs
(TIK-2);

e Vuactve B pa3paboTKe MPOEKTOB BHOBb CTPOALIMXCS MPEANPUATHH MO BbIMYCKY
MPOJYKTOB MUTAHUA M3 PACTHTE]ILHOTO ChIPbA, PEKOHCTPYKUHH W TEXHHYECKOMY
MepeoCHaLeHHIO CYLLECTBYIOIMX npor3soacTs (ITK-23);

2. MECTO JUCHMIIIMHBI B CTPYKTYPE OIIOII
Jncuuninna «lIpoteccsl 1 annapathl NULIEBBIX MPOU3BOACTBEY OTHOCHTCS K IMCLMTLIHHAM 6a30Bo#
yact OITOIT 19.03.02 «ITpoayKThl NUTaHKS K3 PACTUTENILHOTO ChIPbSD).

OcBoeHKe CoAepKaHus Kypea Mpenonaraet npoBeIeHHe NpoMekKyTOHHOTo (peHTHHI- KOHTPOJIb) U
WTOrOBOTO KOHTPOJIS 3HAHUH (KYpCOBOH MPOEKT, 9K3aMEH).
M3yueHne AMCLIATITMHBI IPEANOIIaraeT Hajluumue y CTyACHTOB npruoOpeTeHHbIX 3HAHUH B
o6nacTv GU3MKH, XUMHH, MATEMATHKH.
3HaHus, MOJydeHHble B pamMKax HM3yuyeHHs JaHHOW JUCUMIUIMHBI, MOTYT ObITb TMPUMEHEHbI s
HarMCaHMs BBIMYCKHOM KBaIN(UKALIMOHHOM paboThl.

3. IINTAHUPYEMBIE PE3YJIbTATBI OBYUEHHUS 11O JUCIIMIIVIMHE

[Tnanupyemble pe3yibTaTbl 06yueHHs M0 JUCUUININHE, COOTHECEHHbIC € NJIAaHUPYeMbIMH pesynbTaramu
ocBoenust OINOIT

[1naHupyembie pe3yabTaTbl 00yUeHNs M0 AMCLHUIINHE

( bIX | YpoBeHb OCBOEHHUS .
Kon gopmupye P XapaKkTepu3yoLL1e 3Tarlbl (opMUPOBAHKS KOMIIETEHLMH

uit KOMITETeHLUH
e " (rmokaszaresy OCBOEHUs KOMIIETEHLIMM)
1 2 3
[1K-2 JacTUUHOE 3naer MeTodbl TEXHOXMMMUYECKOro M 1abopaTropHOro

KOHTpPOJIS KayecTna " ©e30MacHoCTH ChIpbs,
nonyabpuKaToB U rOTOBBIX NPOYKTOB.
YMeeT MpPOBOJMTHL J1abOpaTOpHbie MCCIIE0BAHUA Ka1ecTBa




Chbipbsl, noiy(adpuKaToB W  TOTOBLIX  MPOAYKTOB B
COOTBETCTBUH CO CTAHJAPTHBIMU METOAMKAMM.

Brnageer HaBbIKaMH  BXOJHOIO W TEXHOJOIMYECKOro
KOHTPOJISl KayecTBa CbIpbs, NOay(padpukartoB M TOTOBBIX
NPOAYKTOB JUIsi OPraHu3allii  PalMOHAIBHOIO  BEACHHs
TEXHOJIOIMYECKOro mpoiecca npous3Bo/1cTBa B

Lensix pa3paboTKy MEpPONpPUSTHI MO MOBBILIEHHIO

3¢ peKTUBHOCTH NPOU3BOICTBA.

4. OBbEM U CTPYKTYPA JUCLMIIJIMHbBI

OG1ast TPY10€MKOCTh AUCLIMIIAHbBI COCTABISET 9 3aUETHBIX €/IMHHILL, 324 yaca.

Temaruyeckui njiaH

®opma o0yueHus - ouHasi

Buibl yueOHoi
paboThbl, BKIIKOYas
CaMOCTOATEJIbHY KO
paboTy CTYAEHTOB
N U TPYJAOEMKOCTh (B OBbem yueGHO Dopmbl
e yacax) TEKY LLLEro
5 paboThl,
& 8 a2 C MPUMEHEHHUEM KOHTpQIA
Ne | HaumeHOBaHWe TeM W/WiH paszieNloB/Tem | g § E = nHTpe i yCIEeBaEMOCTH,
n/n JIMCLMTTIMHBI 2| = > k% b o dopma
Ol 5 = | & MEeTO0B .
=4 = e | e . Y MPOMEKYTOUHOM
5) = ) L (B wacax / %)
T 5 s | 2 E arrecTauuu
3 S| & @) (no cemecmpam)
2 28 i
= <
€| &
1 OO6w1Ke MoaoKeHUs 411 | 4|22 |4 8/100
UccIe10BaHMs MPOLECCOB U 2
pa3paboTKH annapaTos
2 OCHOBBI THPABIUHYECKUX 413 | 42|27 8/100
npoueccos. Yactp 1 -+
3 OCHOBBI THAPABIMYECKHUX 415 |42 |27 8/100 PK1
npotiieccos. Yacts 2 6
4 | I'mapoMexaHUUYECKHe NPOLECChl 1 417|422 \|7 8/100
annapatbl. Yactb 1 8
5 | F'uapomMexaHMyecKre npoLeccel 1 419 |42 |2 \7 8/100
anmapartbl. Yactb 2 10
6 | I'ujpomexaHuyeckue npoueccol 1 4111142 2 |7 8/100 PK2
annapatbl. YacTb 3 12
7 MexaHU4ecK1e MpoLecChl. 4113|4227 8/100
14
8 BUOXMMHUUYECKHE MPOLIECCHI. 4115142 |2 \|7 8/100 PK3
16
Bceero 3a 4 cemecTp: 16 | 32|16 | 16 |53 DK3aMeH




Hanuuue B aucumnanne KIT/KP KI1
HUTOoro no AucuuriiHe 16 | 50 | 34 | 52 |16 JK3aMeH
Bubl yueOHoM
paboThl, BKITFOUAst
CaMOCTOSATEJIbHY KO
paboTy CTYAEHTOB
- M TPYA0EMKOCTb (B OBwem yueGHoI dopmbl
£ yacax) o TeKyILEero
gl 2 _ ) KOHTpOJIA
Ne | HaumeHOBaHHMe TeM M/WIIH Pa3leNoB/TeM | g 3 = | 2 o A yCIeBaeMOCTH
o/ HCIHTTHHD = : =] 2 WHTEPAKTUBHbBIX ’ ’
3 3 § 8, METOI0B (POpIA .
q;:)[ § o 0 (B AEER / %) l'lpOMC)KyTOqHOH
T z = | 2 E arrecTaluu
2 2| & @) (no cemecmpam)
1
5 8
o <
il
| | TeruoBble MpoLecchl B MULEBbIX | 5 | 1 2 | 2| 4|7 8/100
MIPOU3BO/ICTBAX 2
2 TennooTaaua 513122 4|7 8/100
4
3 Tennonepenada 51522147 8/100 PK1
6
4 Brinapusanue. Yacts 1 517122 4|7 8/100
8
S Brinapusanue. Yactb 2 519 (2|21 4|7 8/100
10
6 OcHOBBI MacconepeHoca 5111 (22| 417 8/100 PK2
12
7 Cyuwka 511322 | 47 8/100
14
8 Ancobums. MoHHblit 0OMEH 5015122 | 4|7 8/100
16
9 AGcopOuust. Pexrudukarins 511712121 47 8/100 PK3
18
Bcero 3a 5 cemecTp: 18 [ 18| 18 | 36 |63 DK3aMeH
Hanuuue B qucumnanie KIT/KP KI1
MTOro no AUCUMITIMHE 16 | 50 | 34 | 52 |'!° DK3amMeH

Conepma}me JIEKIIHOHHBbIX 3aHATHH MO0 JUCHHIJIMHE

Cemecrp 4
Paszesn 1. OGLIME MOJIOKEHUS HCCIIE0BAHMS MPOLIECCOB 1 pa3paboTKH annaparos

Knaccudukalys OCHOBHBIX MPOLECCOB nuieBoit Textonoruu. TeopeTnueckuit GyH1aMEHT HayKH O
npoueccax u annaparax. Knnernueckue 3aKOHOMEPHOCTH OCHOBHBIX MPOLIECCOB MUILEBOM
texHonoruy. OB1IMe MPUHLIMITBI pacyeTa anmnapaTos 1 MalllnH. OCHOBHbIE KOHCTPYKILIMOHHBIE




MaTepuasibl U UX BbIOOP. OCHOBHBIE CBOMCTBA MULIEBBIX MPOAYKTOB W ChIPb3. [Tepuoanueckue 1
HenpepblBHbIE MpoLiecchl. OnpeesieHne OCHOBHBIX PasMepoB anmapaTos. JJIEeMEHTbI TEOPUH
noaoous.

Paszen 2. OCHOBbI PMAPaBIMYECKHX Mpolieccon. YacTs |

I'mapocratrka. CBOMCTBA TMAPOCTATHUECKOTO JaBJICHHUS. Hekortopsie c1eACTBUSI OCHOBHOTO
ypaBHEHHs TMAPOCTATUKH. [TprOOpBI 1Sl H3MEPEHUS 1aBICHHU. [uppaBauueckuii npecc.

Pasea 3. OCHOBBI PHAPABIMUYECKUX MpoLieccoB. YacTs 2

[uapoanHamuka. Pacxon xuakoctn. CpeiHss CKopoCTb. VpaBHeHHE HEPA3PbIBHOCTH.
[mapaBnuueckuil paiiyc v SKBUBAICHTHBIH 1HAMETP. JlBa pexcma JABUAKEHHs KU KOCTH.
Vpasuenue beprynnu. ['upaBinyeckue CONpOTUBICHUS B Tpybonposoaax. Hacocer.

Pasnen 4. 'uapoMexaHUUECKHE NPOLIECChI W anmaparsl. Yacts 1

Knaccudurkaiys HEOAHOPOIHbBIX CUCTEM. MatepuasibHblii 6anaHc rHAPOMEXaHUIECKHUX MPOLECCOB.
Kunernka ocaxaeHns. Knuetuka GuibTpoBaHms.

Pasaen 5. 'uapoMexaHUYeCKUe NMPOLECChI W anmaparsl. Yactb 2

Ocaxcienne. OGOpyI0BaHHE [isl OTCTAMBAHMSA U OCaXKAeHHs. DUILTPOBAHHE. O6opy0BaHUE st
(uabTPOBAHHS.

Pa3gen 6. ['MapoMexaHU4YeCKHe MPOLIECChI W anmnaparsbl. Yactb 3

[TceBrooKMAKEHHE. ANNAPAThl € MCEBAO0KHKEHHBIM CIIOCM. MemGpaHHble poLecchl. Y CTPOHCTBO
MeMOpaHHBIX annapaTos. Pacuer annapaTos NpOTOHHOTO THIIa

Pa3ien 7. MexaHUuecKue rpoLecchl.

U3menbueHue U KaaccupuKauus TBEpAbIX MaTEPHAIOB. O61ue cpejieHusi. Dusnueckre OCHOBBI
y3MesnbueHusi. KOHCTpYKIMKM OCHOBHBIX THUTIOB W3ME/IbYAIOLIMX MALLHH. Knaccudukalys 3epHUCTBIX
matepuanos. [Ipeccopanue. OOLIME CBEACHHS. O06e3BokMBaHUE U OPUKETHPOBAHUE.
['paHynupoBatue 1 popmosarue. MallnHbl s 00pabOTKH MUILEBbIX MACC 1aBJICHUEM

Pa3aen 8. bruoxumuueckue npouecchl.

O6me ceeHus. Knnerrka GpepMEHTAMOHHBIX MPOLECCOB. MaccooOMeH B npoueccax
(epmenTalu. Annaparypa s NpoBEACHHUs NPOLECCOB (epMeHTaLIMH.

Cemectp S

Pasnen 1. TenoBble MPOLECCH B MULIEBBIX MPOM3BOACTBAX

O6mbekT 1 npeavet usydenus [TATIIL OO611as XapaKTepUCTHKa TEMIOBBIX MPOLECCOB.
Tensnonepeaaya. MHTeHCHBHKALMA TEMIOBBIX MPOLECCOB

Paspgen 2. Teroornava

KOHBEKTHBHBIH TEMI000MeH. Y paBHeHHE TENJI00TAAYH. TMono6ue npoieccos TerooomeHa. CpA3b
K03 PHUIMEHTOB TEMIOOTAAYN U TENIIONEPE/ain

Pazaea 3. Tennonepeaaya

JIBIKYLIAs CHJIA TEMI00OMEHHBIX MPOLECCOB. Teruonepeaada B NOBEPXHOCTHBIX
TenI000MeHHHKAX.

Pa3znen 4. Beinapusatue. Yacts |

DU3HKO-XUMHUUECKHE OCHOBbI BbiNapuBanusi. [1pocToe BbINapUBaHHe.

Pasznen 5. Boinapusanue. Yactsb 2

MHOroKkparTHoe BbirapuBatue. BoinapuBaHmue ¢ NpUMEHEHHEM TENJIOBOIO HAacoca. VYeTpoiteTBO
BbIMAPHBIX arNapaToB.

Pa3znen 6. OCHOBBI MacconepeHoca

OG611Me cBeCHUs O MAaCCOOOMEHHBIX MPOLECCaXx. KuneTuka macconepeaun. OCHOBHOE ypaBHEHHE
maccornepeiaun. MatepuasibHbIH GanaHc MaccoOOMEHHBIX MpolieccoB. JIBriKyas cuia
MaccOOOMEHHbBIX MpoLieccoB. MoaudHUMPOBaHHbIC yPaBHEHHA macconepeaauu. OnpeaeneHme
OCHOBHBIX Pa3MEPOB MACCOOOMEHHBIX arapaTos

Paszgen 7. Cyuika

O61ume cBeaeHuns. PaBHoBecke B mpoueccax CyLKy. MarepuabHhblii 6anaHc CyuKH. TennoBoi
GanaHc KoHTakTHO cyliku. Tennosoit Oanane KOHBEKTHBHOM (BO3AYILHOMN) cyliku. JluarpamMma i-d



A5 BIaxHoro Bo3ayxa. Kunernka cyuku. [IpMHIMNINMABHBIE CXEMBI TPOLIECCOB CYIIKH.
KoHCTpYKUMHU CYLLUTIOK.

Pasgen 8. Ancobuust. MoHHbli 0OMeH

OGuire cBeaeHUs. XapaKTepucTHKa W 00J1acTH TPUMEHeHUs aacopOeHToR. PasHoBecue B npoueccax
ancopbumuu. CTaTHKa M KMHETHKa aicopOLmu. AlcopOepbl U afcopOLIHOHHBIE YCTAHOBKH

Pasznen 9. AGcopOuus. Pextudurkanus

OcHOBHBIE MOHATHS. MaTtepHasibHbIi 0anaHe i KHHEeTHYECKHe 3aKOHOMEPHOCTH abCOpOLIMH.
[MpuHumMnuanbHele cxemsl abcopoimn. Konerpykiuuu abeopdepos.

CojiepkanHe NPAKTHYECKNX/1a00paTOPHBIX 3aHSATHI N0 JUCUUILIMHE
Cemectp 4
Pasagen 1. ['uapocraTuka
OCHOBHBbIE CBOWCTBA MULIEBBIX MPOAYKTOB U Chipbst. ['mapocratuka. KoHTposibHas 3a1a4a
Pasgen 2. ['uapoauHamuka. PexxumMbl TeHCHNS
PacueT sKBMBaJIEeHTHOTO AuameTpa. Pacuer pexkuma Teuenms. KoHTposibHas 3a1a4a
Paszaen 3. [napapinyeckue cONpoTHBIEHHUs B TPyOONpPOBOJaX M KaHasax
'MapaBinyecKkue COMPOTHBIEHUS B TPYOONPOBOJAX M KaHaaX. [Tonoop HacocoB. KonTposbHas
3ajava.
Pasaen 4. @uiabTpoBaHue
Kuneruka gpuabrposanus. [londop GpuiabTpos.
Pasaen 5. OcBeT/ieHHe BOIHBIX CYCIEH3H.
Kuneruka ocaxkaeHus. Pacuér orcroiinuka. KonTposibHas 3a1a4a
Pa3znen 6. MccnenoBanue padoThl LIMKJIOHA
Oca/1eHle B rosie LEeHTPOOEKHBIX Chl. KHHeTHKa OCaKACHHS. Knaccudukaums ¥ ycTpOMCTBO
1MKJI0HOB. KoHTpobHAs 3a1a4a
Pasgen 7. MemMOpaHHbIE NPOLIECCHL.
VeTpoicTBO MeMOpaHHBIX arnaparos.

Cemectp 5

Pasaen 1. TennonpoBoaHOCTD

VpaBHEHHs] TEMJIONPOBOIHOCTH. Kosdduument TennonposoaHoctu. Tennodusnueckue CBOWCTBA
MHILEBbIX IPOAYKTOB U Cbipbsi. Pellienne 3a1ay Ha pacueT TerionpoBoAHOCTH. KoHTposbHas 3a1a4a
Paspnen 2. Teruionepeaaya

Pacuér renuonepeaaum. Peienue 3aa4 Ha pacuct Terionepeaadu. KonTponbHas 3aa1a4a

Pasaen 3. Pacuer Tenno0OMEHHbIX anmnapaTos

Pacuer Ter1000MeHHUKOB. UTepaliMoHHbli MeTO pacyeta Koo duumMeHTa Tenionepeiatu. [Tpumep
pacuéra annapara. KoHTposibHas 3a1a4a.

Pasnen 4. Kypcosoe npoekriposanue. Opopmienne MOSICHUTEIbHOM 3aIUCKH

TuTyabHbIA JMCT. 3aj1aHue  Ha KypcoBoit mpoekt. CojepxkaHue. Beeaenue. 1. Onucanue
TEOPETUYECKUX OCHOB MpoLEcca. 2. OnycaHue KOHCTPYKLMM arrapata, BbIOOp marepuana s ero
u3roToBieHuu. 3. TexHonornyeckas cxema yCTaHOBKH M e€ ONUCaHHE. 4. TexHOJIOrHYECKUi pacyeT
annapata. 5. Pacuer M 1oadOp BCMOMOraTe/bHOTO oGopyaoanus. 3akmouenue. CrMcoK
MCIOAb30BaHHOM uTeparyphl. [IpuioxeHue.

Pa3znen 5. KypcoBoe NpoeKTUPOBAHUE. Odopmienune rpaguyeckoit 4acTH MpoeKTa

UepTexk TEXHOJIOTHYECKOH CXEMBI. W3o6pakenne usaenuil. Tabmulibl yCJIOBHBIX rpadguueckmx
1300paneHui

Pasaen 6. Pacuér BbInapHOM yCTAaHOBKH

OCHOBHbIE 3aBUCUMOCTH 1 pacuéTHbie Gopmybl. [Tpumepbl. KonTposnbHas 3a1a4a

Pasnen 7. Cyuika.

OCHOBHbIE 3aBUCHMOCTH M pacuéTHbie GopMyJibl. [Tpumepsl. KonTposibHas 3a1a4a.

Paszen 8. 3aiuTa KypcoBbIX NPOCKTOB.



5. OIIEHOYHBIE CPEJCTBA JIJIsl TEKYILEIO KOHTPOJISI YCIIEBAEMOCTH,

MMPOMEKYTOYHOI ATTECTALIMH MO UTOT'AM OCBOEHMSI JIUCLIATLIMHBI

1 YYEBHO-METOIAYECKOE OBECIIEUEHUE CAMOCTOSITEJIbHOM PABOTBI
CTYJIEHTOB

Cemectp 4

Tekyuuii KOHTPOJIb YCIIeBAEMOCTH: PEHTHHI-KOHTPOJIb 1, peliTHHT-KOHTPOJIb 2, pEATHHI-
KOHTPOJIb 3.
Bonpockl K peiiTHHr-KOHTpo.10 1
PelieHre v npoBepka KOHTPOJIbHBIX 3a/a4 M0 TeMam «uapoctartukay, «['uapoarHamuka. Pexxumsl
TEUEHMS»
Bonpochl K pedTHHI-KOHTPOTIO 2
PeleHre ¥ NpoBepKa KOHTPOJIbHBIX 33714 110 Teme «I'napaBanieckue ConpoTUBIICHHS B
TpyOONpoOBOAaX U KaHajax, pacyeT U no0op Hacoca»
Bonpochl K peTHHI-KOHTPOJIIO 3
Pelenue v nposepka KOHTPOJIbHBIX 3a/1a4 M0 TeMam «PacuéTt oTcTOMHUKAY, «Pacuer LMKIOHA»

Cemectp 5

Bonpocskl K peiiTHHI-KOHTpOJII0 1

Peluenue 1 npoBepka KOHTPOJIbHBIX 3a1a4 1o Temam «['mapocrarnkay, «I'napoanHamuka. Pexcumbl
TEUEHUS»

Bonpochl K peiiTHHI-KOHTPOJII0 2

Peluere u npoBepka KOHTPOJIBHBIX 3a7au 1o Teme «I MapaBIMiyecKue CONpoTUBICHH B
TpyGONpOBOAAX U KaHaJaxX, pacyeT U Moadop Hacocay

Bonpockl K peiiTHHI-KOHTPOJII0 3

3aiuTa KypCOBBIX MPOEKTOB MPEANOIAraeT 3HAHUs M HABBIKH 110 0(OPMIEHHIO MOSICHUTEJIbHOM
3aMMUCKK W rpaduuecKoil yacTh KypcoBOro npoeKTa:

TUTYIbHBIA JTUCT.

3ajaHKe Ha KyPCOBOM MPOCKT.

CoaepxaHue MpoeKTa.

Beenenue.

OnucaHue TeOPETUUECKUX OCHOB TpoLecca.

OnucaHre KOHCTPYKLIMH anmapara, Bbloop Matepuasa Julst €ro W3roToBjCHUH.
TexHoJ0orMuecKas cxema yCTaHOBKH U ee ONUCaHHE.

TexHOJOrMYECKH A pacyeT arnrnapara.

PacueT 1 MoA00p BCIOMOraTebHOro 000py10BaHHs.

10. 3axjroyeHue.

11. CrnMcoK MCIOJb30BaHHOM JIUTEpATyphl.

12. IlpunoxeHue.

13. Yeprexk TeXHOJIOMHYECKOM CXEMBI.

14. U3o0paxkeHHE W3R,

15. TabauLbl yCI0BHbIX rpaduueckux u300pakeHHi

SO GO <1 O W ke 9 B9 =

HpomemyTquaﬁ arrecranys 1Mo HToramM OCBOCHHUs1 AUCUHUINJIHHBI — YK3aMEH.

Cemectp 4
1. Kakomy 061ieMy 3aKOHY MOAYMHAOTCS MPOLECChI nuieBoii rexHosiornn? Kak 3anvcbiBacTes
STOT 3aKOH?
2. TlepedncnnTe KMHETHUECKHE 3aKOHOMEPHOCTH OCHOBHbIX MPOLIECCOB MULIEBON TEXHOJIOTHH.
3. B uem 3aKII0¥atoTes 3a/1a4i pacuéTa MalliH 1 anmnapaTos MUILICBbIX MpOU3BOJACTB?



28.

29,
30.
31.
32.
33,
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44.
45.
46.

47.
48.

[lepeumciuTe KOHCTPYKLIMOHHBIE MAaTePUaIbl, TPUMEHAEMBIC B MTUIIEBOM MALIHHOCTPOCHUH.
Kakue GakTopbl y4UTBIBAIOTCS MPH TEXHUKO-DKOHOMMYECKOM BbIOOpE MaTepHasioB st
MUILEBOro 000pyA0BaHUA?

Kakumu nokasaTeisiMM XapaKTepU3yIOTCs EPUOIUUECKUI U HEMPEPbIBHBIA MPOLIECCHI?
Yro Takoe pU3MYecKoe U MaTeMaTHYeCKOe MOIEIMPOBaHHE?

B KakoM citydae Ucronb3yeTcs Teopusi Mo100us UIsl MOJEIMPOBaHUs NPOLECCOB?
Kakue cyuiectBytoT yucia nogodus? Kak ux noayqaror?

Kakue uncna noao0ous Ha3bIBAIOT OMPEAEISIOLMMHI U ONpeesIseMbIMU?

UTo Takoe napamMeTpuuecKoe Yuciio noaooms?

Y10 Takoe ycI0BHUsl OJJHO3HAUHOCTH?

Kaxkue 3akoHbl n3ydatoT B pazaenax «['mapocratuka» v «'mapoaunamukay?

Kakumu cBoiicTBamMu 06Jiaaet KarneabHas KUAKOCTh?

B kakux eMHMIIAX U3MepsieTcsl AaBiieHue”?

Kakumu cBoiicTBaMM 0611a1aeT MMApOCTATUYECKOE aBieHHe?

Kakue npuGopbl MCTONB3YIOT ISt H3MEPEHHMS NaBIECHHUS?

Yro Takoe abCoMIOTHOE 1aBJeHHUE, U30bITOUHOE 1aBlIeHHE, BaKyym?

Kak paccunrtaTh CHJTy JaBJIeHHst Ha IHO COCY/la M Ha BEPTHKAIbHYIO CTEHKY?

[Mon neHCTBUEM KAKMX CHIT KMAKOCTb JABMIKETCS MO TPYOOMpPoBOIaM M KaHaiam?

B uéM OT/IHYKE YCTAHOBUMBILIETOCS ABWKECHHS OT HEYCTAHOBUBLLIETOCS

Yro Takoe pacxoa?

UTo Takoe Cpe/Hsisi CKOPOCTh?

HanuunTe 1 00bIACHUTE ypaBHEHHE HEPA3PbIBHOCTH?

Hanumunre ypaBHeHue bepHyaiu s NOTOKA peaibHOH KHAKOCTH.

Y10 TaKoe reOMeTpHUECKHii HANop, Mbe30MeTPUIECKHUI Harop, CKOPOCTHOH Harop, MOJIHBIH
Harnop?

UTo Ha3bIBAETCSl MECTHBIM comnpoTHBIeHHeM? Kakue cylecTByOT pa3SHOBUAHOCTH MECTHBIX
COIMPOTUBIIEHUH?

Y10 Ha3bIBAOT KOO QHUIMEHTOM COMPOTHBIEHHS U KOO (PHULMEHTOM MHPaBInecKOro
TpeHus?

Kak knaccupuuupyroTest HacOChl?

Kak onpeensioTesi Harnop, pa3sBuBaeMblii HACOCOM U BbICOTA BCcachIBaHUs?

[To kakoMy MPHHLMINY PadOTAKOT MOPLIHEBbIE Hacochl?

HasoBuTe crocoObl YMEHbILEHHS! HEPABHOMEPHOCTH M0/1a%H TiIOPLIHEBBIX HACOCOB.

Ha Kakom rpHHLMIE OCHOBaHa paboTa LeHTPOOCKHBIX HacocoB?

OT KakK1X pasMepoB HACOCA 3aBMCHT HANOP LEHTPOOEKHOTO Hacoca?

Kak 3aBMCAT Hanop, nojaya 1 MOLHOCTb HACOCa OT 4aCTOThI BPALICHUA pabouero koneca?
Ha u&m OCcHOBaH MPUHLMI AEHCTBHUsI BUXPEBOTO Hacoca?

B KakuX Clydasx NPUMEHSIOT LECTEPEHHbIE HACOCHI?

Kor/a npuMeHsIIOTCs BAHTOBBIE HACOCHI?

[lepeunciuTe NpU3HAKH, 10 KOTOPIM KJ1acCH(ULMPYIOT HEOAHOPOHbIE CHCTEMbI? Kakue Bbl
3HAeTe HEOJHOPOIHbIC CHCTEMbI?

Kakue JBHXKYLIHE CHIIbI HCMIOJIB3YIOT MPH Pa3/ieieHHH HEOTHOPOIHBIX cucrem?

Kakoil 3aKOH OMUCHIBAET MPOLIECC OCAXKICHUS MPH JJAMUHAPHOM pexume?

Kakue cHiibl 1eHCTBYIOT Ha OCAXKAAIOLLYIO YaCTHLLy?

Yro siBiIsSieTCs ABHKYLIEH CUIIOH oTcTauBaHus?

Yro Takoe GakTop pazjieneHus?

Kakue npapuia 10JKHbI COOMOAATLCA TPH OTCTauBaHUM?

Kakoe 000py10BaHHe IPUMEHAETCs /15 OTCTAMBAHUS M OCAK/ICHHNA B MULLEBOM
MPOMBIILIIEHHOCTH?

Kakue CylIecTBYIOT BU/1bl uabTpoBaHua?

Kakue KOHCTPYKUMH (GUABTPOB M QUIBTPYIOLAX LeHTpUdyr NPUMEHSIOTCA B MALLEBOH
MPOMBILLIIEHHOCTH?
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Yem oranyaercs GpuabTpytolasi LeHTpugyra ot OTCTOHHON?

Kakoe cocTosiHue ¢iosi TBEP0ro 3epHUCTOr0 MaTepuasia Ha3bIBalOT MCEBA00KHKEHHBIM?
Yro Takoe CKOPOCTh Hauasa MceBI100KMKEHHUs U CKOPOCTh yHOca?

Uro onpenenser YUcI0 NCeBAO0KHKEHUA?

UeM oT/IMYaETCs MealbHash KpUBast MCEBA0OKIIKEHHUS OT pealbHoi? B uém npuunHa sToro?
OnwuiuuTe ABJAEHUS MOPLIHEBOTO peskuMa U GOHTAaHUPYIOLIETro ¢J10s?

Kakue ObIBalOT KOHCTPYKLMH arnapaToB ¢ MNCEBA00KHIKEHHBIM clloem?

[To KakoMy MpH3HaKY KJIacCHPULMPYIOTCS MeMOpPaHHbIE MPOLECCHI?

Hasosure pazHoBuaHOCTH OapoMeMOpaHHbIX npoueccos. [1o kakoMy npusHaky OHH
nojapasaenstores?

B uéM npMHUMIHMAJILHOE pasindne Mekay 6apoMeMOpaHHBIMU NPOLECCAMHU M OObIUHBIM
¢unbTpoBaHUEM?

YT0 Takoe OCMOTHYECKOE AaBaeHHE?

IepeunciuTe CBOWCTBA, KOTOPBIMH J0KHBI 00/1a1aTh MOIYNPOHULIAEMbIE MEMOPaHBI.
M3 KakuX MaTepuasioB U3rOTAaBIMBAIOT MOIYPOHULIAEMbIE MEMOpPaHbI?

Kakue KOHCTPYKLMH MEMOPaHHbIX annaparoB UCMOMb3YIOT B MULIEBOH MPOMBILLIEHHOCTH?
Kakue QunbTpyroLMe 31eMeHThl HCIONb3YIOT B MEMOpaHHBIX annaparax?

Ha kakue BUBI MOAPA3AENAIOTCS MPOLECChl APOOTIEHHUS U H3MENbYEHHUS?

Kak onpejesercs CTeneHb U3MeIbYeHus?

OGbsicHuTe GU3MUECKHUI CMBICT ypaBHeHHs PeOunaepa.

VKa)kuTe 061acTh MPUMEHEHHUS MOJOTKOBBIX JIPOOHIIOK.

Kakue M3Melbuatole MatiiHbl PUMEHSIOT: &) JUlst Apo0IIeHUs U oMoJia 3epHa; 0) A
pe3ku oBoteit u GpykTos?

OObACHUTE NPUHLKIT JCHCTBUS KaTO(eNeTEPKH.

HazoBuTe U3BECTHBIC BAM CIOCOOBI COPTUPOBAHMSI.

Kakue ciuTa UCTONb3YKOTCS B UILEBOM MPOMBILIIEHHOCTH?

Kak onpeaenuTh HoMep LITAMIIOBAHHOTO CHTa, CETKH M3 METa/IMYECKOH NPOBOIOKH,
TKaHOTO cUTa’?

Kak oleHuTb 3G PeKTHBHOCTD NPOCEUBaHMs?

OGBsICHUTE NPUHLMIT JICHCTBUS paccesa, Oypara?

Ha uém ocHoBaHO pasjiefieHue B Tpuepe?

Kak OTaesI0T METaIMYecK1e MPUMECH?

B kakux cjiyyasx MpUMEHsIOT MHEBMATHYECKOE U MMPaBIHYeCKoe coprupoBaHue?

JUist 4ero NMPUMEHSIIOT PECCOBAHHUE B MULLEBOH MPOMBILLICHHOCTH?

Hanuwure ypaBHeHnue Ilyaseiins.

Kakue MaTepuabl MOABEPraloT MpeccoBaHnio?

OT KaKMX BeJMUMH 3aBUCHT KOY(PPULIMEHT PECCOBaHMUs?

C KaKoii LEeJIbIO 1 KaK YIIOTHSIOT ChllTy4He MaTepHraibl?

JList 4ero MPUMEHSIIOTCsS GHOXMMHUECKHE MPOLECChI?

B kakux 00JacTAX MULLEBOH MPOMBILIJIEHHOCTH UCIOJIB3YIOT MHUKPOOPraHU3MbI?

Kakue TpeGoBaHHs PeIbsBIAIOTCS K TEXHOIOTMYECKOMY MPOLECCY MPH MPOHU3BOACTEE
GaKTepHanbHBIX MPENapaTos U BELECTB?

B uéM 0cOOEHHOCTH OMOXMMUYECKHUX MPOLECCOB?

M3 KakuX CTaani CKJ1abIBaeTCs NPOLECC poCTa KyIbTypbl MUKpPOOPraH13MOB?

Cemectp S

@y Lt =8 1O e

Kakue npouecchl OTHOCATCS K FPyMe TeruoBbIX?

Uto sB/IsSeTCS OCHOBHOM XapaKTEPUCTUKOM JH0O0T0 TeMioBoro npouecca?
Uro siBSIETCS OCHOBHBIM Pa3MepOM TEMNIo00MEHHOro annapara’?

Kakoe ypaBHEHHE Ha3bIBAETCS OCHOBHBIM ypaBHEHHEM Tenuionepeaaun’?
Kaxkoii npouecc Ha3bIBacTCs Tenonepeaaden?

KakoB usnueckuii cMpici KodpduiipenTa Tenonepeaaun?
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Kakue cyLecTByIOT crocoObl nepeauk TenioThl?

Kak popmynupyercs 3akoH @ypbe?

KakoB (u3udeckuii cmbic k0o uLIMenTa TenIonpoBoAHOCTH?

Kak1uMM 3aKOHAMH OMUCHIBAETCS MPOLIECC TEMJIOBOTO U3Ny4YeHHs?

B uém cmblca 3aKoHa Terootaauu Hetotona?

Kakos dusrueckuii cMbica K03hdHLMeHTa TENNIooTAa4H?

Kakue Yncia TeMIoBoro U rApOAMHAMHUYECKOrO MoA00Hs BXOAAT B ypaBHEHHS 11040015t
KOHBEKTHBHOIO MEPEHOCa TEMIOThI U YTO OHM XapaKTepU3yroT?

Kakue rnapamMeTpbl XapakTepu3yroT TEMI00T/1a4y NP1 eCTECTBEHHOH 1 BbIHYK/1I€HHOM
KOHBEKLIMK?

B uéM 3aK/1104aroTcsi 0COOEHHOCTH TEIMI00TAauM PU U3MEHEHUH arperaTHoro CocTosHus
TerioHocuTe ei? Kakium KpUTepueM yuuThIBatOTCS 3TH ocodennocTn? B uém ero
usnueckuii cmbica?

Kax cBsizaHbl MexK1y c000# kK03pPUUMEHTBI TEMIO0TAaYH 1 Tersonepeaaun?

Yem OT/IMYAETCS IPOLIECC TEMIOOTAAYM OT MpoLecca Tenonepeadn?

M3 yero cknaapiBaeTcs oOliee TEPMUUECKOEe CONPOTUBIEHHE?

Yto sBasieTcs ABMKYLIEH ChiI0ii TernioBbIx npoueccos? Kak ona onpeensercs?
B yéM 3aKI04aeTcs CYIHOCTb MPOLEcca BhINapuBaHms?

J1st 4ero MPUMEHSETCS MPOLIECC BbINApUBaHHUs B MULIEBOH TEXHOJOTUU?

Yro Takoe TemrepaTypHas aenpeccus?

Uro Takoe TenjioTa pacTBOpPeHuUs?

Copmynupyiite 3aKoH I'ecca.

[TepeuncauTe CrocoObl BHINIAPUBAHMS, PUMEHAEMBIC B MTMLICBBIX MPONUIBOACTBAX.
Kakoii nap Ha3blBaeTCs BTOPU4HbIM?

OT 4ero 3aBUCHT KOJMYECTBO BbINAPEHHOH BOJIbI?

Kak onpe/essieTcst pacXoji rPeroLlero napa rnpu phinapuBaHun? Ha kakue 1iein oH
pacxojyercs?

Yewm OT/IHYAETCS M0JIE3HAS PA3HOCTH TEMIEpaTyp OT 00LeH?

W3 4ero ckJIaapIBaloTCs MoTepH 00LIel pasHOCTH Temneparyp?

Urto Takoe sKkcTpa-nap?

Kakue cylecTBYIOT CXeMbl MHOTOKOPITYCHBIX BbITApHbIX yCTaHOBOK?

Kakie cylecTBYIOT crocoObl pacrpeeeHust M0JIE3HOM Pa3HOCTH TeMMEpaTyp no
Kopmycam?

Uro Ha3biBaeTCs Maccornepeaadei?

Kakue npuszHaku 0ObEAHHSIOT BCE MaccoOOMEHHbIE MPOLECCh?

Kakue cyecTBYIOT CNocoObl BbIPAKEHHS KOHUEHTpaLUH?

Kak BbipaxkaeTcst ABHIKYLL@s cuiia npouecca maccorepeaauu?

Kakos du3uueckuii cMbIc/ K03pGULHEHTOB MacCoNepeaatin 1 maccootaaun? Kakas
CYLIECTBYET MLy HUMH CBSI3b?

Yro xapakTepusyer paboyas U paBHOBECHas JIMHUH npotecca’?

KakuMu 3aKOHAMM OMMCBIBAETCS MPOLIECC NEPEHOCA BELECTBa U3 sifpa MOTOKa K
MOBEPXHOCTH pasjena pas?

Kakoii 3aKOH OIMCBIBAET MOJIEKYJIAPHYIO auddys3uo?

Kakue Y1cia Moa00us HCrob3yloTes B pac&THOH npakTuke?

TMouemy npH pacuére MacCOOOMEHHbIX annapaTos OMepUPYIOT CO CpeIHeH JABMKYLIEH CHIIOH
npouecca?

HazoBuTe CYILECTBYOLINE COCOObI CYIIKH.

Yo siBASETCS YCIOBUEM CYIIKH W YCJIOBMEM MOTIIOLICHHA Bark marepuanom?
HaszoBuTe GOpMBbI CBA3M BlIard ¢ MATEPHAJIOM.

Yo siBASETCS NPUUMHON BO3SHUKHOBEHHUS NETIH FCTEPEINCA Y U30TEPM

copOumu u aecopouun?

Yro Takoe BIArocojepKaHue Boayxa’



50. Hanuwwure ypaBHeHHe paboyeil TMHHUMU CYLLKH.

51. Kakwue napametpsl oToOpaxeHbl Ha Anarpamme Pamsuna?

52. Tloyemy mpoliecc CyLIKH pa3zessieTcs Ha ABa nepuoaa?

53. Kakue pakropbl OnpeaessitoT CKOpOCThb CYLIKH B IEPBOM MEPHUOJE, BO BTOPOM nepuoe?

54. Kakue OCHOBHbBIE BEJIMYMHBI OMPEICISIOT rabapyUThl CYLIUIIOK B IEPUOINYECKH
NENWCTBYIOIIMX arnraparax, B HerpepblBHOAEHCTBYIOIMX annaparax?

55. Kakue martepualbl LieneccoOpa3HO CyLINTh B KOHBEKTMBHBIX CYLIMJIKAX, 8 KakKue — B
KOHTaKTHbIX?

56. Jlns Kakux NpoAYKTOB UCIOJb3YIOT PACbUTUTE/IbHbIE CYLIMIKA?

57. Yem oTiMyYaeTCs BAaKyyMHasi CylIKa OT cyOIMMalMOHHOW?

58. Koraa npuMeHsOTCsl ABYXCTYNEHYAThIE CYLIM/IbHBIE YCTAHOBKH?

Bujabi CaMOCTOSITEIbHOM paﬁOTbl oﬁyqalomerom, MNOPSAAOK UX BBINOJHEHHSI H KOHTPOJIs,
JaeTcs yqe6H0-MeT01mquK0e obecrneyeHue (BO3M0)KHO B BH/1€ CC])IJ]OK) CaMOCTOSITEIbHOM
pa6OTbl 110 OTAEC/JbHbLIM pa3jejiaM JHCHHILIHHbI.

Tembl CPC: scce, pedeparoB, KYpCOBBIX MPOEKTOB (paboT) U Jp.
3aganue Ha KypcoBoe npoekTupoBanue Ne 1 «Pacuer KoxKyXoTpyOHOro Tenj1000MeHHHKA [1JIst
HarpeBa *KHIKOCTH»

K
IpousBecTu pacyer KOKYX0TPYOHOIO TenJ000MEHHHKA /ISl HArPEBa KUAKOCTH =2 B

M

KOJINUECTBE G 1ot TeMrepaTyphbl hieC po TeMrnepaTypsl fan o, HarpeB ocyluecTBiaseTcs

HACBILLEHHBIM BOJSHBIM [1apOM C M30BITOYHBIM JaBJICHHUEM P arwm.
BAPUAHTHI 3AJJAHUH

Bropas undpa Homepa cTyjieHTa B )KypHaile
0 | 2 3 4 5 6 7 8 9
Q
£ 5
o, — - o =
E ch = ) g
o Q e
. = Z a o =)
KuakocTb B z = < = §
K, 5 = 2 <= | =| 2| &
) o % o Q < = Q =
o | o} < 5 < o] 8— < o
Z o, 2 o R o 2 g = ]
5 21 8 s |85 & 2 = | £ -
v < )
= 2 I 5 N o N > = N =
[IpousBoauTe
JILHOCTb 17 20 23 26 19 16 31 28 34 13
G» ., T/yac

[leppas undpa HoMepa CTy/CHTa B JKypHAJC
0 1 2 3 4 5 6 7 8 9

ienTpans TMRERUL R 2 117 |23 |26 |8 |31 |14 |28 |33 |6

JKUAKOCTH byoC
Koneunas temneparypa

87 |64 |79 |98 (83 (94 |69 |88 |91 77
JKUJIKOCTH lyo(,
JlaByiieHue

&pa Pu'ﬂ’)

23 3.4 |46 (19 |2,7 |35 |44 |1.8 |29 3,9




3ajanne Ha KypcoBoe npoekTuposanue Ne 2 «lIpoussectn pacuer KOXKYXOTpYOHOIo
TenJ000MEHHHKA /ISl OXJIAK/IEHHUsI JKHIAKOCTH»

[pou3BecTH pacyueT KOKyX0TpYOHOro TenIo0OMeHHHKA LIS OXJIAKACHUA HKUAKOCTH Z

G
KOJIMUECTBE ~! T/4 OT TeMIeparyphbl ZL‘“"C JI0 TeMIiepaTyphbl t““’C. Oxnax/JeHne OCYLLECTBISACTCS

JKHIKOCTbIO JK> ¢ HauallbHOM TeMIepaTypou b oC,
BAPUAHTbBI 3AJJAHUI

Bropas widpa HoMepa CTy/ICHTa B JKypHae
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f Tlepsas uudpa HOMEpa CTYACHTA B KypHase
0 1 |2 3 4 5 6 7 8 9
HauanbHas
Temmeparypa KuAKOCTH |92 |87 |73 |66 |98 |83 |74 |88 73 86
K\ tin°C
1H
KoHeuHas
Temneparypa XUAKOCTH | 77 14 |22 |18 |23 |34 |19 |28 |21 17
K yxec
1x°C.
HauanbHast
TeMneparypa KUAKOCTH | 3 4 6 9 7 5 4 8 ) 1
I laneC B

ﬂpuMeanMe. Bujgom oxnamﬂafomeﬁ JKHUJIKOCTH U €€ KOHEUYHOM TeMnepaTypoﬁ 3a1aTbCA
CaMOCTOATENILHO. HpH 5TOM HCO6XO,ZII/IMO 000CHOBATH Bbl60p TENJAOHOCUTENS U 3HAYCHHC

TeMneparyphbl B MOSICHUTEIbHOM 3arucKe.

3ajaHue HA KypCcoBOe NPOeKTHPOBaHHE Ne 3 «Pacuer Tensioo6MeHHHKa THNA ''Tpy6a B TpyOe'
IS OXJIAKIEHHS YKHAKOCTHY

G
IIpoussecTu pacyer TemooGMenHuKa THNA "Tpy6a B TpyOe' Uil OXNAKACHHS I Kr/4u

YKHUJIKOCTH Ky or temmepatypbl 111 °C 10 TeMIepaTypsl 11 °C. OxJlaxaeHue OCyLIeCcTBIACTCS

- o !
JKMKOCTbIO K2 ¢ HauaJIbHOW TEMIEPATypOH 2 °C.,



BAPUAHTBI 3AJIAHUI
Bropas uudpa HoMmepa cTyeHTa B )KypHae
0 1 2 3 4 |5 6 7 8 9

Kuakoctb K,

acTBOP
MacJ10 no/iCOTHEYHOE

MOJIOKO
BOJIa

20% p-p T criupra
CJIMBKH

25% caxapHbli

25% pactop NaCl
YkcycHas KucjioTa

[ nuuepuH

25% pacteop Cacla
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T/4ac

[lepBasi uMdpa HOMEpa CTyJEHTA B )KypHaje
0 1 2 3 4 5 6 7 8 9

HauanbHas
Temneparypa
JKUJIKOCTH

}K‘ tin °C.
KoHeuHas
Temrieparypa
JKUJIKOCTH

XK tix °C.
HauanbHas
TeMrneparypa
JKHJIKOCTH

}KZ tlu OC

82 77 63 65 78 83 54 88 63 76

Ilpumeuanue. Buaom oxsaxaatoLei JKHAKOCTH 1 ee KOHEUYHOM TemriepaTypoH 3a/1aThCs
camocTosTebHO. [Tpy HTOM HEOOX0AMMO 060CHOBATD BBIOOP TEMIOHOCHTE/IS M 3HAYCHHE
Temreparypbl B NOSCHUTEILHON 3aMUCKE.

3ajanue HAa KypcoBoe npoekTHpoBanne Ne 4 «Pacuer BbINapHOro annapara s
KOHIEHTPHPOBAHHSI PacTBOpa»

G
Ipou3sBecT pacyer BHINAPHOrO aNNapaTa Juisi KOHUCHTPUPOBAHMA ~u Kr/4 pacTBOpa OT
HAYaIbHOMN KOHLEHTpaLuu % [0 KOHEUHOH KOHLEHTPALMH Y+ % npu cnenyroLnX yCJI0BHIX:
I. OBorpes OCYLIECTBIAETCA HACKILIEHHBIM BOASHBIM MapoM € M30BLITOYHBIM JaBJIEHUEM ~ ©0 aTM.;

2. AGCOMIOTHOE JaBeHHE B OAPOMETPUYECKOM KOHIEHCATOPE Pase aT™.;
3. Ot6op 3KcTpanapa He NPOMU3BOAUTCS;

4. PacTBOp MOCTYNAET B KOPIYC anrapara rnpu TeMneparype Lo,



BAPUAHTDI 3AJJAHUI

IR Kon-Bo HauanbHas E;:S::f_ﬂ
s A PacTBopenHoe MCXOJHOIO KOHLIEHT-paLus i
BELECTBO pacTBopa pacTBOpa
B JKypHalie G = pacTBopa
", Kr/y ", Y% X o
x, %
0 caxap 25000 11,0 19,0
1 caxap 35500 13,5 21,5
2 caxap 22500 16,0 25,0
3 caxap 34000 14,0 23,5
4 NaCl 13500 18,5 26,5
5 NaCl 14200 12,0 19,5
6 NaCl 24500 14,0 21,0
A CaCl, 35000 13,5 24,0
8 CaCl, 15300 15,5 24,5
9 CaCl 25500 16,0 22,5

[lepBasi uMdpa HOMepa CTYAEHTa B JKypHaJe
0 1 2 3 4 5 6 7 8 9

JlaBnieHue rperoLLero
P 21 |24 12,7 (26 |38 (31 |32 |25 |37 (33
napa uso QT

JlaBneHue B
OapomMeTpruyeCcKOM

p_ |016 1027 [0,13 0,30 0,25 (0,17 |0,19 (0,22 |0,14 |0,33
KOHJeHcaTope © 4o,

aT

HauanbHas
Temneparypa 15 17 22 32 29 19 26 2l 30 24
pacTBOpa fuag

3aganue Ha KypcoBoe npoekTupoBanune Ne 5 «Pacuer GapabanHOl CyINIKH»
Ipou3secTH pacuer GapabGaHHOl CYUIHIKH JUIsl CYLUIKM MaTepHala NpOM3BOAUTEILHOCTHIO G 1/v

Mo BA&KHOMY MaTepuaity. Marepuai MocTynaeT B CyIHUIKY ¢ TeMIepaTypoi L,°C 1 BraXKHOCTBIO

W” %. BrnaxHoCTb marepuasa, BbIXoAsauero M3 CYLUMJIKH, COCTABJIACT W"' %. B kauectBe
CYLIUJIbHOIO areHra UCIMOJIB3YIOT BO3AYX.

BAPUAHTHI 3AJTAHUNA

Bropas ungpa Homepa CTy/IeHTa B KypHale
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12 17,5 |11 10,5 |8 15,5 |14 8.5 10 12,3

[ Ipoun3sBo-
TUTEJILHOCTh
G , T/yac

[lepBas uudpa HoMepa CTyIeHTa B XKypHasIe

0 1 2 3 4 5 6 7 8 9

HauanpHas BIaXXHOCTh
Marepualia 22 17 |23 15 18 |20 |24 19 |24 16
W, o
KoneuHast B1aXXHOCTb
marepuaia 7 10 12 8 7 9 11 8 13 7
w. %
HauanbHasi Temrneparypa

o 23 15 17 128 16 34 |30 19 33 24
marepuana v °C

6. VYAEBHO-METO/JUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITJINHBbI

6.1. Knuuroobecne4eHHOCTH
[Tpoliecchl M annaparsl MUIIEBbIX MPOU3BOACTB [DnekTponnblit pecype] : yuebnoe nocodue / T.B.
Bo6amkosa, C.H. lLnbikos, A.B. [Tepmsikos. http://znanium.com/bookread.php?book=514571.
Crasponosib: ATPYC CraBpornoibcKoro roc. arpapHoro yH-Ta, 2013.-212 c. - ISBN 978-5-9596-
0958-0.
[Tpotiecchl M annaparsl MALIEBbIX MPOU3BOACTB / KykosB.H.
http://znanium.com/bookread.php?book=546590.
Hosocu6.: HI'TY, 2013. - 188 c.: ISBN 978-5-7782-
2403-2.
OCHOBbI pacueTa W KOHCTPYMPOBAaHMSI MalllMH W annaparos repepabaThiBAIOLIMX TPOM3BOJACTE /
KypouknHA.A., 3umnsakosB.M.
http://znanium.com/bookread‘php?b00k=545595.
M.: HUL] UHDPA-M, 2016.
- 320 c.: ISBN 978-5-16-
104426-1.

6.2. [lepuoanyeckne H31aHUs
[lpouecchl ¥ annaparbl MMUILEBbIX MPOU3BOACTS: Vue6nuk mns Byso / A.H. Ocrtpukos, O.B.
AGpamos, A.B. Jlorunos; [Tox pex. A.H. Octpuxosa.
http://znanium.com/bookread.php?book=359537.
CI16.: TUOP]IL, 2012. - 616 c.: un. ISBN 978-5-98879- 124-9.
OGopya0BaHue nepepadaTbBalOLIMX MPOU3BOJCTS: Vyebuuk / Kypoukun A.A.,
[LlaGyposa [".B., 3umuskos B.M. n 1p.
http://znanium.com/bookread.php?book=5374l 9.
M.: HUL] UH®PA-M, 2016. - 363 c.: Beiciuee o6pazopanue: bakanappuar. ISBN 978-5-16-010779-

0.



[lpousBojcTBeHHass 0e30MacHOCTh HA  MPEANPUATHAX IMILIEBBIX TPOM3BOJACTB [ DJIEKTPOHHbIN
pecype] : Vuebnuk / 1O. M. bypamnukor, A. C. Makcumos, B. H. Cheicoes.
http://znanium.com/bookread.php?book=414938.

M.: Tawkos u K, 2012. - 520 c. - ISBN 978-5-394-00966-2.

MojenupoBan1e peLenTyp MHUIIEBBIX MPOAYKTOB W TeXHOJIOrMH MX mnpousBoicTBa. Teopus u
npakTuka: Yuebnoe nocodue / Kpacyns O. H., Hukonaesa C. B., Toxapes A. B.
http://znanium.com/bookread.php?book=495503.

CI16: TUOP]L, 2015. — 320 c.: ISBN 978-5-98879-164-5.

[TpoekTHpoBaHHE aBTOMATH3UPOBAHHBIX CHCTEM

nponssocTea: Yuebroe nocobue / B.JI. Kontox. http://znanium.com/bookread.php?book=449810.
M.: KYPC: HULl UHOPA- M, 2014. — 312c.

ABTOMATH3alMs TEXHOJOTMUECKUX mpoueccos: YueGuoe nocodue / C.H. ®ypcenko, E.C.
SlkyGosckasi, E.C. Boakosa.

http://znanium.com/bookread.php?book=483246.

M.: HULl UH®PA-M; MH.: HoB. 3Hanue, 2015.

[MuieBast GUOTEXHOJIOTUS MPOLYKTOB M3 ChIPbsi PACTHT. NPOUCX0sk L. Yued. / O.A.Heseposa,
A.1O.ITpocexos u ap. http://znanium.com/bookread.php?book=363762.

M.: HULl UHO®PA-M, 2014. - 318 c.: bakanaspuat. ISBN 978-5-16-005309-7.

6.3. UuTepHeT-pecypehbl

Kype nekuuit no aucuuniunne «llpoueccsl 1 annaparsl...»

https://zinref.ru/000_uchebniki/04200produkti/01 0 00 00 processi_i_apparati_pishevih_proizvodst
v_lekeii/000.htm

TexHOIOrMYecKHe CXeMbl MUILEBLIX MPOU3BOJCTB
https:/proiz-teh.ru/tehnologii-proizvodstva.html

[MAXT
https://www.youtube.com/watch‘?v=005i6f2XUlo&list=PLﬂ’2jE5Vgpdxjy4rs3 12WExTJHf0eV3ZR

Jlekumu [TAXT
https://muctr.ru/university/ departments/paht/lectures/

7. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Aya. 330-1: AyaUTOpHBIE CTOJIBI M CTYJIBSL.
Aya. 164-4: O6opynosanre HOLL «Hwucras Boga»

MyibTUMEAMIAHBIA KOMIUICKC (HOYTOYK, POEKTOP, IKpaH), HaOOPEI claiaoB



PaGouyo mporpaMmy coCTaBuI 0L, kadeapbl OMOJIOTMH M OKOJOTHH,  K.X.H.. JOLEHT

JLA. lupkuH 0,’{

PenenseHt S i
(mpeacTaBUTeIlb pabGoTtoaaress) K.T.H. A.C. CenatoB, 3am. KoMmep4ecKoro AupexTopa bMT

[Iporpamma paccMOTpeHa H 0100peHa Ha 3aceaHnn Kage/pb! buosoruu ¥ JKOJIOrMH
[Tporokosa Ne 1 or 30O.0% .\ rona

3aBeytoluuit kadepoi y )//f// 1.6.1.. npodpeccop T.A. Tpudonosa
! (PO, NOANMKUCH)

PaGouas nporpamMmma paccMoTpeHa 1 0/100peH
Ha 3ace/aHMM ydeOHO-METOAMYECKOH KOMHCCHHU narpasienns 19.03.02 [TpoyKThbl MUTaHUsd M3
PACTUTENILHOTO ChIPbsI

’ il

Iporokon Ne 4 0T 2D.O%. 2\ roaa

/
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e
{ /// ll /

[lpeacenaresib KOMUCCHH A.0.H.. 0Ip (l)/e%op T.A. Tpudonosa



JIMCT NEPEYTBEP/K/IEHWA
PABOYEN I1POI'PAMMBI JIMCUUITTJIMHBI

PaGouas porpamMma 0100peHa Ha 20 /20 y4eOublii rosa
[IpoToko 3aceiaHns kapeappt No 0T ~roxa

3aseytouii kadgeapon

Pabouas mporpamMmma 0100peHa Ha 20 /20 y4eOubli roaa
[IpoTokos 3aceAaHus kaeapbt No 0T roja

3aseayrouii kadeapoi

PaGouas nporpaMma 0j100peHa Ha 20 /20 yucOHblit roxa
[IpoToko 3ace1aHus kapeappt Ne ot Told

3aseayrouit kageapoin



JJUCT PETUCTPALIMHA U3MEHEHHUH
B paboUyIO NPOrpaMMy JAMCUHMIHHDI

[Tpolecchl 1 annaparsl MULEBbIX NPOU3BOACTE
asnenus noarorokn 19.03.02 [poayKThl MATAHUA U3

oOpasoBaTe/bHOW NPOrpamMMbl HaMp
6a. KOHIMTEPCKNX U MAKAPOHHBIX H3/CHH

paCTl/ITeﬂbHOFO CbIpbsl, HarpaBJaCHHOCTb! TexnoJiorus xJie

b |

|

Homep BHeceHbl H3MEHEHHs B 4acTH/pasaciibl Mcnonuurenb OcHoBaHue
M3MEHEHMs! paboueit nporpaMmbl dUO (HOMEp ¥ aaTa NpoToKO/a
__sacenanus Kageapel)

————

3aBeayroLi Kadenpoi

[Toonuco DHO



