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HepequL KOMHeTeHHI/Iﬁ H HHIUKATOPOB JOCTH/KCHHUSA KOMHeTeHIlI/Iﬁ C
YKa3aHUuEM I3TalloB (l)Ole/IpOBaHI/Iﬂ B IIpouecce OCBOCHUA TUCHHUILINHBI

[1K-4 - CnocoOeH pa3pabaTbhiBaTh U IJIAHUPOBATh BHEIPEHUE HOBOM TEXHHU-
KU U IEPEI0BON TEXHOJIOTUU

[1K-4.1. 3naer Meronsl ompeneneHus 3QPEKTUBHOCTU BHEAPECHHS HOBOU
TEXHUKHU U TEXHOJOTHH, PAIIMOHAIN3ATOPCKUX MPEAI0KEHUN U N300peTeHU

[1K-4.2. YmeeT pa3pabaThiBaTh METOAMYECCKUE U HOPMATUBHBIC MaTEPHAITHI,
TEXHUYECKYIO JOKYMEHTAIIMIO HA HOBYIO TEXHUKY U TIEPEIOBYIO TEXHOJIOTHIO

[1K-4.3. Bnaneer HaBbIkaMu pa3paOOTKH W peaTM3aIliU TJIAHOB BHEAPCHHUS
HOBOM TEXHUKHU M TEXHOJIOTHU, IPOBEACHUS OPraHU3aIMOHHO-TEXHUUYECKUX MEPO-
MPUSTUNA, ONTBITHO-KOHCTPYKTOPCKUX padoT

Wumuka- | Dtamsl popMUpOBaHHS B IPOIECCE OCBOCHUS JUCITUTLIH-
TOPBI J0C- HBI
THXKEHUS (yka3atp Bce Tembl u3 PI1/T)
HaunmeHnoBaHue o1ieHOYHO-
komme- | Jlekiuu [IpakTuue- JlaGoparop- | Kypco-
o TO CpeACTBa
TEHIIUHU cKHe HBIC 3aHATUS | BOW TIPO-
3aHATHUS ekt (pa-
oora)
I[1IK-4.1, | Tema 1, Te- Tema 1, Te- Tema 1, Te- He npe- Ot4er 1o 1abopaTopHBIM
[1IK-4.2, | maZ2, Maz2, Maz2, JTyCMOT- pabotam, pacuerHas pabo-
I1K-4.3 Tema 3, Te- Tema 3, Te- Tema 3, Te- pEHBI Ta, DK3aMeHalMOHHbIE Ou-
Ma 4 ma 4 ma 4 JIETBI
I[1IK-4.1, | Tema 1, Te- Tema 1, Te- Tema 1, Te- He npe- Ot4er 1o 1abopaTopHBIM
[1IK-4.2, | ma2, Maz2, Maz2, JTyCMOT- paboram, pacuerHas pabo-
I1K-4.3 Tema 3, Te- Tema 3, Te- Tema 3, Te- pEHBI Ta, DK3aMeHalMOHHbIE Ou-
ma 4 ma 4 ma 4 JIETBI
I[1IK-4.1, | Tema 1, Te- Tema 1, Te- Tema 1, Te- He npe- Ot4er 1o 1abopaTopHBIM
[1IK-4.2, | ma2, Maz2, Maz2, JTyCMOT- paboram, pacuerHas pabo-
I1K-4.3 Tema 3, Te- Tema 3, Te- Tema 3, Te- pEHBI Ta, DK3aMeHalMOHHbIE Ou-
ma 4 ma 4 ma 4 JIETBI

Hepequb OICHOYHbBIX CPEACTB IO TUCHUIIJIMHE (MOI[y.]IlO)

OueHouHBIC CpencTBa Kon-Bo Min, 6amioB Max, 6amwioB
(6a30BbIil ypOBEHB) (TTOBBILIICHHBIH YPOBEHb)
Jlaboparopnast pabota 6 30 48
KontponbsHas pabota 1 6 12
OK3aMmeH 1 24 40
HWroro: 60 100
HIxkana oIncHuBaHUA
ud- | Beipa- CnoBecHoe Kpurepun olieHKH MHIMKAaTOPOB JOCTHXKEHUS
pOBOE | ’EHHUE B | BBIpAKEHHE npu popMe KOHTPOJIS «IK3AMEH»
BbIpa- | Oayax:
KeHue
5 87 - 100 | Ommuno (3a- |OnjeHKa «OTJIIMYHO» BBICTABIISCTCS CTYICHTY, €CIH TEOPETHYECKOE
YTEHO) coJiep)kaHNe Kypca OCBOEHO MOJHOCTBHIO, 0e3 MpoOenoB; ucuepibl-
Balollle, MOCJIEeJOBAaTENbHO, YETKO M JIOTHYECKH CTPOMHO H3Jaraer




MaTepuaj; CBOOOIHO CIpaBiseTcs C 3aa4aMiy, BOIPOCAMH U APYIH-
MU BHJaMHU INPUMEHEHMs] 3HAHUM, HCIOJB3YET B OTBETE JIOMOJIHU-
TENBbHBI MaTepuan Bce IMPEeNlyCMOTPEHHBbIE MPOrpaMMoOi 3aJaHud
BBITIOJIHEHBI, Ka4eCTBO MX BBINIOJIHEHHS OLEHEHO YHCIIOM 0aslioB,
OJM3KUM K MaKCUMAJIbHOMY; aHAIN3UPYET MOITy4YEeHHBIE Pe3yIIbTaThI;
MPOSBIISIET CAMOCTOSITENBHOCTD NPH BBITOJHEHUH 3aJaHUI

4 74 - 86

Xoporio (3a-
YTEHO)

O]_[CHKa «XOpOoLIO» BBICTABJICTCA CTYACHTY, C€CJIM TCOPCTUUYCCKOC
COACPIKAHUC KypCa OCBOCHO IOJHOCTBIO, HCO6XO,I[I/IMLI€ MMpaKTHu4de-
CKHC KOMIICTCHIIMHM B OCHOBHOM C(l)OpMPIpOBaHLI, BCC IMMPEAYyCMOT-
PCHHBIC nporpaMMoﬁ O6YIICHI/IH y‘I€6HBIe 3aJaHus BBIIIOJIHCHBI, Ka-
YCCTBO HUX BBIIIOJHCHHA JOCTATOYHO BBICOKOC. CTYI[CHT TBCPAO 3HA-
€T MaTcpuall, rpaMOTHO U IO CYIICCTBY U3JIaracr €ro, HE J0MmyCKasa
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

3 60 - 73

VY nosierso-
putenbHO (3a-
YTEHO)

OneHka «yqOBJIETBOPUTENBEHO» BBICTABISETCA CTYIEHTY, €CIM TEO-
peTHUecKoe colepKaHue Kypca OCBOEGHO YaCTHMYHO, HO MpoOenbl He
HOCSIT CYLIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPENLyCMOTPEHHBIX
MPOrpaMMOi 3alaHHii BBIIOJIHEHO, HO B HUX MMEIOTCS OLIMOKH, pU
OTBETE Ha IMOCTABJIEHHBINA BOIPOC CTYIEHT JOMYCKAaeT HETOYHOCTH,
HEJIOCTaTOYHO NMpaBHIIbHBIE (OPMYJIMPOBKH, HAOIIOAAIOTCS HapyIe-
HUS JOTMYECKON IOCIEN0BATEIbHOCTH B M3JI0KEHUN MPOTrpaMMHOI0
MaTepuaa.

2 Huxe 60

Heynosnerso-
PHTEITBHO
(He3auTeHO)

OueHka «HeyJIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CIH OH
HE 3HAaeT 3HAUYNUTENBbHON YacTH IPOrpaMMHOI0 MaTepHana, A0IMyCcKaeT
CYLIECTBEHHBIC OIMMOKH, HEYBEPEHHO, C OOJNBIIMMHU 3aTPyIHEHUSIMH
BBITIONIHSET TMpakTHUecKue paboThl, HEOOXOAWMBIE IMPAKTHYECKUE
KOMIIETEeHIMH HE c(hOpMUPOBaHbI, OONBIIMHCTBO MPELyCMOTPEHHBIX
nporpaMMoi 00ydeHHs y4eOHBIX 3aJlaHUi HE BBIIOIHEHO, KaueCTBO
WX BBIOJHEHUS OLIEHEHO YHMCIOM 0ajuioB, OJM3KUM K MUHUMAJBHO-

My

KpaTKaH XaAPaAaKTCPUCTUKA OLICHOYHBIX CPCACTBA

rpa¢uueckas padora

3HAHUA 110 3apaHee OHpCI[CJ'IGHHOfI MCTOAUKE I peIIc-
HUA 3a4a4 UIn 3a,[[aHI/Iﬁ o MOAYJII0 WU AUCHUILIIIMHC B
OCI0OM.

Ne | Haumenoanue orie- KpaTkas xapakrepucTrKa OLIEHOYHOTO CPEACTBA [Ipencrasnenue one-
/Tl | HOYHOTO CPEACTBa HOYHOTO CPEJCTBA B
¢donme
1. JlabopatopHas pabo-|3to BuI yueOHOH pabOTHI, LEIbI0 KOTOPOH sBiIsieTcs u3y-| Tembl 1a00opaTOpHBIX
Ta YyeHHe (MccieoBaHue, U3MEPEHHE) XapaKTEPUCTHK J1a00- | padoT, KOHTPOJIbHbBIC
paTopHOro oObeKTa. BOIPOCHI 110 TeMe Jabo-
Lens mabopaTOpHBIX 3aHATHI. OCBOCHHE H3y4aeMoH |paTopHOH paboThl, BO-
y4eOHON JUCLUUIUIMHBI, MPHOOpETeHNE HABBIKOB MPAKTH-|IIPOCHI K KOJIJIOKBUYMY
YEeCKOro MpPHMEHEHHUs 3HaHUH y4eOHOH ITUCHMILUIMHBI
(IMCUMILIMH) C MCIIOIBb30BAHUEM TEXHHYECKHX CPEICTB U
(nnm) obopyIOBaHHS
2 |PacuerHo- CpencTBo mpoBepKH YMEHUH NpHUMEHATh MNonydeHHble| KoMIuiekT 3amanuil s

BBITIOJIHEHUSI PacUeTHO-
rpaguyueckoil paboThl




MuHuCTepCTBO HAYKH U BhIcIIero oopa3zoBanus Poccuiickoit deneparu
HmkHEKaMCKUI XUMUKO-TEXHOJOTHICCKUN HHCTUTYT ((huruan)
(dbenepaabHOro rocy/1IapCTBEHHOTO OOKETHOTO 00Pa30BATEIBHOTO YUPEKICHUS
BBICIIIETO 00pa3oBaHUs
«KazaHCKkni HallMOHAJIBLHBIN UCCIEN0BATCIIECKUN TEXHOJIOTUYECKUN
YHUBEPCUTET»

DaKyJIbTET MEXAHUYECKU
Kadenpa npoiieccoB u annapaToB XUMUYECKUX TEXHOJIOTHIMA

Y4eOHbIM M1aHOM 1o HanpasiaeHuto moaroroBknl8.03.02 Duepro- u pecyp-
cocOeperaroIme mpoIecchl B XMMUYECKOW TEXHOJOTHH, HEPTEXUMUU U OUOTEX-
HOJIOTUU JIJIs1 00yYaroluXcsl MPeayCMOTPEHO MPOBEICHHE T1a00PaTOPHBIX 3aHATUI
no nuctuimnHe b1.B.04 OcHOBHEIE TIpoIiecChl M ammaparhl W anmaparbl XuMUde-
CKUX TEXHOJIOTUH.

JlaGopaTopHbie 3aHATHS MO JUCUUILIMHE MPOBOJSTCA B CIEHHMAIBLHO 000pY-
JIOBAHHBIX J1a0OPATOPUSIX C MPUMEHEHUEM HEOOXOAMMBIX CPEICTB OOyUeHHMs . Ja-
O0opaTtopHOro 000pyI0BaHHUs, 00PA3IIOB ISl UCCIEAOBAHUM, METOIMYECKUX TOCO-
owuil. Llenb mpoBeeHus 1a00paTOPHBIX PadOT - MPAKTUYECKOE OCBOCHHUE TEOPETH-
YECKHUX MOJIOKEHUN JICKIIMOHHOIO MaTepualia, a Takke BbhIpa0OTKa CTyAeHTaMu
OMpEeIEICHHBIX YMEHUN U HaBBIKOB CAMOCTOSTEIILHOT'O SKCIIEPUMEHTHUPOBAHMUS.

JlabopaTopHas pa6ora Nel. Onpeoenenue euopocmamuuecko2o 0asieHus.

[IpuBoasiTCS TeopeTHUECKre BOMPOCHI IJis MOATOTOBKH K JabopaTopHO pa-
oote

1. IlonsiTHE NAaBIEHUS KUIKOCTH, €AUHULILI U3MEPEHUS JaBICHUSL.

2. 'eomMeTpruYeCcKui, Mhe30METPUUCCKHM, TIOTHBIN THAPOCTATUYCCKII HATIOP.

3. OcHOBHOE ypaBHEHHWE THAPOCTATHKH 3aK0H [lackas.

JlaGopaTopHas padora Ne2. Onpeoenenue pesicuma meueHus 600bl 8 Yu-
JUHOpUYecKkol mpybe

[IpuBoasTCS TEOpeTHUUECKHe BOMPOCH IJis MOATOTOBKH K J1abopaTopHO pa-
oore

1. PexxuMbl TeUeHHUsI )KUJKOCTH, ONBIT PeliHonbca.

JladopaTopHas pa6ora Ne3. Onvimuas demoncmpayus ypasnenus bepuyi-
Ju

[IpuBoasTCS TEOpeTHUUECKHe BOMPOCH Jis MOATOTOBKH K J1ab0paTopHO pa-
oote

1. CxopocTHO Hanop, NOIHBIA TUAPOJUHAMUYECKUN HATIOP.

2. YpaHenne bepHyn 11 Hi€aTbHON M pEaTbHOM JKUTKOCTH.

JladopaTopHas padora Ned. Vccrneoosanue npoyecca menionepeoadu

[IpuBoasTCS TEOpETHUUECKUE BOMPOCHI Jis MOATOTOBKH K J1abOpaTopHOM pa-
oore

1. Teruionepenaya yepes MIOCKYIO CTEHKY.



2. Koapdumment temmomepenadn mpu TEIIOOOMEHE KHUIKOCTh-)KHIKOCTh
4yepe3 CTCHKY.

JlabopaTopHas pa6ora Neb. Pexmughuxayus

[IpuBoasiTCS TeOpeTHUUECKUEe BOMPOCHI Jis MOATOTOBKH K J1abopaTopHOil pa-
oote

1. Ilepuonuueckasi pekTupuKaIys OUHAPHBIX CMECEH.

2. OmnpeneneHue Yrucia TCOPETUICCKUX CTYTICHEH KOHTaKTa HaCaJOYHON peK-
TU(PUKATUOHHON KOJIOHHBI IEPUOANIECKOTO NICUCTBUSI.

Marepuansl 1a00paTOpHBIX pabOT MPUBEACHBI B METOJAMUYECKOM YKa3aHHH,
pa3pabotanHoM Ha kadenpe [TAXT:

1. JTaGopaTopHbIi NPAKTUKYM IO MEXAaHUKE >KUIAKOCTH U rasza: yueOHoe mo-
cooue / [I.H. Jlatbmos, M.I". T'apumnos. — Cankt-IletepOypr: CBoe M3IaTEIIBCTBO,
2019. - 104 c.

2. JlabopaTOpHBI MPAKTHKYM TIO0 MacCOOOMEHHBIM MpolieccaMm: ydeOHOe
nocooue /M.I". I'apunos, J[.H. JIatemoB-CaskT - [leTepOypr: CBoe M31aTeNbCTBO,
2021. - 92 c.

Kpurepuu ouenku j1adopaTtopHbix pador

[Ipu noaroToBke k 1aboparopHoit padote no aucuuruyae b1.B.04  Oc-
HOBHBIE MPOIECCHl M alaparbl U anmnaparbl XUMUYECKUX TEXHOJOTUM CTYyACHT
JIOJI’KEH BBITOJIHUTD CIEAYIOLIME BUIbI padoT:

MunumanbHblii | MakcuMabHBIA
Buab1 pador
0asLI 0asLI

CamocrodrenbHas npopaboTKa TEOpeTH-
YEeCKOro Marepuajia K JabopaTtopHOil pa- 1 1
oote
O3HakoMJIEHHE C YCTAaHOBKOM, MpUOOpOM,
METOJMKOW BBIMOJHEHUST J1a0OpaTOpHOU 1 1
paboThI
Brinonnenue He0oOXOAUMOTO  3KCHEpHU- 1 5
MEHTa
O6paboTka pe3yiabTaTOB HCCIEI0BAHUS, 1 5
MOCTPOEHHE rpaduKOB
AHanu3 pe3yJbTaTOB UCCIIEIOBAHUS U BbI- 1 9
BOJI 110 paboTe

UTOro : 5 8

Takum oOpa3zom, Kaxas JadoparopHas paboTa OLIEHUBAECTCSI MUHUMYM B 5
0anoB, MaKCUMYM B 8 0aIOB.



MuHuCTEpCTBO HAYKH U BhIciIero oopa3zoBanusi Poccuiickoit denepanu
HmxHEeKaMCKUH XUMHUKO-TEXHOJOTHICCKUI MHCTUTYT ((huruan)
(dbenepaabHOro rocyIapCTBEHHOT0 OOKETHOTO 00Pa30BATEIBHOTO YUPEKACHUS
BBICIIIETO0 00Opa30BaHUs
«KazaHCKk1i HaMMOHAJIBLHBIN UCCIEN0BATEIILCKUN TEXHOJIOTUIECKUN
YHUBEPCUTET»

DaKyJIbTET MEXAHUYECKUN

Kadenpa nporeccoB u anmapatoB XMMAYECKUX TEXHOJIOTUI

Y4eOHBIM I1aHOM 1O HampasiaeHuto moaroroBknl8.03.02 Duepro- u pecyp-
cocOeperaroIme MpoIecchl B XMMUYECKOW TEXHOJOTHH, HEPTEXUMUU U OUOTEX-
HOJIOTUU JUIsl 00yYaroIuXCcs MPeayCMOTPEHO BHITIOJIHEHUE pacyeTHO-rpaduuecKoi
pabotsl mo aucruiumae b1.B.04 OCHOBHBIE MPOLIECCHI U anmaparsl U anmapa-
Thl XUMHYECKUX TeXHOJorul. PacueTHo-rpaduueckas paboTa BBINOIHAETCS CaMoO-
CTOSITEILHO MO UHAUBUIYAIHHBIM 3aJIaHUSIM.

3ATAHUE
Ha pacyeTHO-rpaduyeckyo padory no nucunmiune b1.B.04 Oc-
HOBHbIC MIPOLECCHI U ANNAPATHI M ANNAPATHl XUMHUYECKUX TEXHOJIOTH I

Buvioop eapuanma npouzeooumcsa ¢ coomeemcmeuu ¢ nOC1eOHUMU 08ymMaA yugpamu
wiugpa cmyoenma.

Ilpumep: nomep 3auemnou knuxncku (wughp) — 2703, éapuanm — 13,

BreImosHuTE pacder peKTU(UKAIMOHHON YCTaHOBKHM HEMPEPBIBHOTO ACUCTBUS IS pas-
neneHus OMHapHO# cmecH. Tur KOJIOHHBI yKa3aH B 3ananuu. KononHa padotaer mox arMocdep-
HbIM JaBiieHueM. McxomHas cMech, colepikaiias Xg HU3KOKHUILAIIET0 KOMIIOHEHTA, HMEET
TeMIeparypytyy nmepea moaayeil B KOJIOHHY MOAOTPEBACTCS B KOXKYXOTPYOUATOM TEIJI000MEH-
HUKE JI0 Temmeparypsl kunenus. Pacxon ucxonuoit cmecu Ge. CopeprkaHue HU3KOKHUTISIIIETO
KOMITOHEHTa B JUCTHIUIATE Xp,B KyOOBOM ocTaTkeXw.. B nmedmermarope mapsl IUCTHILISATA KOH-
JNEHCUPYIOTCS MOJHOCTBIO. [IponyKThl pa3neneHust OxJakJarTcs B XoaoauiabHuke 10 tk. Ha-
YaJbHYIO TEMIEPATYPY OXJIAXKACHUS BOJbI IPUHSATH g,

Buinonnums noopobusiii pacuem pekmu@uxkayuoHHOU KOJIOHHbI, MeN08ol pacyem pekK-
MUPUKAYUOHHOU YCMAHOBKU, N000OpaAMb PeKMUDUKAYUOHHYIO KOJIOHHY HO KAMAL02aM 3a60008
- uzeomosumerneil.

Pabomy ogopmumse 6 eude pacuemHo - NOACHUMENbHOU 3ANUCKU 8 COOMBEMCMBUU C
ECK]/].

HcxonHbie JaHHBIE IIPpUBCJICHLI B Ta6n1/1ue.

Mapavetpst BapuanTst
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ucxonnas cMech a 0 B r a 0 XK 3 u K a 0 B r 0
Gr, kr/c 20 (15|25 (30|20 |15 |20 (25|15 |30 |30 (25 |35 |40 |30
Xg,%(Mou.) 40 30 35 40 35 40 45 40 50 30 40 45 40 50 30
Xp,%(Mot.) 95 98 96 97 90 98 95 97 98 95 98 95 97 98 95
Xw,%0(MOIL.) 5 3 15 4 6 3 2,5 2 15 2 3 2,5 2 15 2
ty, °C 20 25 20 24 20 30 25 20 30 25 20 25 20 24 20
tk, °C 30 20 35 25 20 25 20 25 18 20 30 20 35 25 20
ts, °C 10 15 20 12 15 20 15 10 12 15 10 15 20 12 15
THI KOJIOHHBI C TK C C TK C TK C C C TK C C TK C




BapuanTst
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
HcxonHas cMech B xK 3 u K a o B r B r K 3 u K
Gr, xr/c 25 |30 [35 (25 |40 |40 |35 |45 |50 |40 |35 |40 (45 |35 |50
Xg,%(Mou1.) 40 30 35 40 35 40 45 40 50 30 40 45 40 50 30
Xp,%(mo1.) 95 98 96 97 90 98 95 97 98 95 98 95 97 98 95
Xw,%0(MoI1.) 5 3 15 4 6 3 25 2 15 2 3 25 2 15 2
ty, °C 30 25 20 30 25 20 25 20 24 20 30 25 20 30 25
t, °C 25 20 25 18 20 30 20 35 25 20 25 20 25 18 20
ts, °C 20 15 10 12 15 10 15 20 12 15 20 15 10 12 15
THI KONOHHEI TK TC TC ™ | TC TK TC TC TC TK TC TC TK TC TK

Hcxoanasi cMech. a — Cepoyriiepol - TETpaxyopu yriepoja; 6 — 6eH30J-TOJIyol; B —

TeTPaXJIOPH] YIIIEpOaa-TOMYoJI; T — METAaHOJ-BOJA; X — alleTOH-0EH30.1; 3 — XJI0popOpM-0eH3011;

1 — OEH30JI- TOIYOII; K — METaHOJI-3TaHOJ.
Tun KOJIOHHBI: TC — TapebyaTas CUTUATAasl; TK — TapeibyaTas KOJIMayKoBasl.

JIureparypa.

1. OcHoBHBIE MMPONUCCChI U alIapaTbl XUMHUECKOH TexHoaoruu. [locodue mo MMPOCKTHUPO-

Banuio/I".C.bopucos, B.I1.bpeikos, F0.U.Aprraepckuii u ap. [ox pea. FO.M. [ApiTHEepckoro. Jlo-
boe uzoanue.

2. I[TaBnoB K.®., Pomankos I1.I'., HockoB A.A. [Ipumeps! u 3a1aun 0 Kypcy MPOIIECCOB

U anmnapaTroB XUMHUYECKOH TexHoJoruu: YueOHoe mocodue amns By30B. [lox pen. I1.I.PomankoBa.
Jloboe uzoanue.

MunucrepcTBo 00pazoBanus 1 Hayku Poccuiickoit @enepannu
HmxHekaMCKHil XUMHKO-TEXHOIOTHYCSCKHI HHCTHTYT ((rnan)
(eneparbHOr0 TOCYIapCTBEHHOT 0 OI0/PKETHOI0 00pa30BaTENBHOI0 YUPEXK/ICHHUS BBICIIET0 00pa3oBa-
Hus «Ka3aHCKuil HalMOHAIBHBII HCCIIE0BATEECKII TEXHOIOTUUECKUI YHUBEPCUTET»

DakyabTET MEXaHUUYECKUIA
Kadenpa nporreccoB u anmapaToB XUMHISCKAX TEXHOIOTHI

Hanpasnenue noaroToBku: 18.03.02 DHepro- u pecypcocheperaromniie mpomnecchl B XUMHYECKON TeXHOIO-

TUH, HehTEXUMHUU U OHMOTEXHOIOTUI

[Ipodurs TOATOTOBKY: MalliHBI ¥ annapaTsl XAMHYECKHUX TIPOU3BOJICTB
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JK3aMeHallMOHHbI Omier Ne 1
b51.B.04 OcHoBHBIE MTPOIIECCHI U aNMapaThl U annapaTbl XAMHUECKUX TEXHOIOTHMA

1. Ilpeamer u 3a1a4M TeXHUYECKOH THApPaBJIUKH. ['mapocTaTHKa M THAPOIAMHA-

MuKa. IlonaTne o ruapocraruyeckoM nasjaeHnu. uddepeHunansHoe ypaBHeHHe PaB-
HOBecHsi Jiliepa.

2. Kinaccupukanus cymmaok. KoHBeKTHBHbIE CYIINJIKHM: TYHHeJbHbIE CYIIMJI-
KH; JICHTOYHAs CYIIWJIKA: 0apadaHHAs CYLIWJIKA; PACTbLINTE]bHAS CYLINIKA



Dk3aMeHalMoHHbIN OuneT Ne 1

1. TlpenMet u 3aga4u TEXHUYECKOU THAPABIMKU. [ UIpocTaTUKa U TUIPOIU-
Hamuka. [lonstue o ruapocratuueckom nasineHuu. JuddepenumnansHoe ypaBHe-
HHE paBHOBECUs OWJepa.

2. Knaccudpukammst cymmiok. KOHBEKTHUBHBIC CYIIWIKH. TyHHEJIBHBIE CY-
IIWJIKY; JIGHTOYHAs CylIvika: 0apabaHHas CyIIUJIKa; PaCIbUIUTENIbHAS CYIIIHIIKA.

DK3aMeHannOHHBIH OnmeT No 2

1. Copb6rronnsie mporiecchl. AdGcopOrus, amcopoius. Cxema paboTsl ab-
copOepoB: MICHOYHBIN TpyOuaTsiii abcopOep; HacagouHbli abcopoep. Bunbl Haca-
TIOK.

2. OCHOBHBIC 3aKOHBI THUAPOAMHAMHUKH. YpaBHEHHE HEPAa3PBHIBHOCTU WITU
YpaBHEHUE MOCTOSHCTBA pacxoda. Y paBHEHUE bepHyIn sl HI€aIbHON U peallb-
HOM XKHUJIKOCTH.

DKk3aMeHannoOHHBIH OneT No 3

1. M'maponuHamMuka, HeNu U 3a/1auyd, OCHOBHbBIE XapaKTEPUCTHUKU JIBHXKCHUS
XKUJKOCTHU. PacXoJl, CKOPOCTh MOTOKA >XKUJAKOCTH, TUIPABINYECKUN pajnyc, IKBU-
BaJICHTHBIN JTUAMETP.

2. A6copbepbl 6apOOTaKHBIC: KOJOHHBI ¢ KOJIMAYKOBBIMHU TapPEIKAMHU; KO-
JIOHHBI C CUTYATBIMU TAPEJIKAMU; KOJIOHHBI C KJIAMIAHHBIMU TapeJIKaMHu.

Dk3aMeHalMoHHbIN OuieT Ne 4

1. Cxema paboThl ancopOepoB: BEPTUKAIbHBIN aacopOep ¢ HENnoABUKHBIM
cloeM ajacopOeHTa; ajacopOep ¢ HUPKYJIUPYIOMIUMHU TCEBAO0KUKEHHBIM IIbLIe-
BHJIHBIM aJICOPOCHTOM; afcopOep C ABMKYIIUMCS 3€PHUCTHIM a7CcOpPOEHTOM.

2. lludpdepennmanbHoe ypaBHEHHE Jiiepa Uisi YCTAaHOBUBIIETOCS MOTOKA
UJICAJIbHOM KUIKOCTH.

DK3amMeHaluoOHHbIN OumeT Ne 5

1. ITapameTpsl MCEBAOOKUKEHHOTO CIOSI: TOPO3HOCTH, TUAPABINYECKOE CO-
NPOTHUBJICHUE, yJIeNIbHAsI MOBEPXHOCTh, CBOOOJHBIN O00BEM, SKBUBAJICHTHBIA JUa-
METp, KpU-TUYECKASI CKOPOCTh, CKOPOCTh YHOCA. KpuBasi ICEBI00KMKEHUS.

2. TemnmooOmenHass ammapatypa. Krmaccudukanus: pexymnepaTuBHbIE,
pereHepaTuBHble, cMmecuTelabHble. KoXyXoTpyOHBIE TEMIOOOMEHHUKH >KECTKON
KOHCTPYKIIMHM: OJIHOXOJIOBBIE, JBYXXOJIOBBIE, YETBHIPEXXOJOBBIE: «HEKECTKOU»
KOHCTPYKIIMU: C JIMH30BBIM KoMImeHcaTtopoM, ¢ U-oOpa3HbiMu TpyOKamH, C IUia-
BAIOILIEH T'OJIOBKOM.

DKk3aMeHanMoOHHBIN OuieT Ne 6

1. Maccoobmennble npouecchl. Kiaccudukanus MaccoOOMEHHBIX Ipoliec-
coB. CniocoOnI BeIpakenus coctana (a3. [lepecuer cocrasa das.

2. I'uppasnudeckue mamvubl. Hasnauenne u kimaccudukaius HacocoB. Oc-
HOBHBIC paboune mapaMeTphbl HACOCOB.

DK3aMeHalMOHHbIN OuneT Ne 7

1. Cxema paboTHI EHTPOOESIKHOTO Hacoca. XapaKTepUCTHUKa EHTPOOEIKHO-
ro Hacoca. [loHsTHE 0 KOMIIPECCOPHBIX MAIIUHAX.

2. PaBHOBeCHE mpu MacCOOOMEHHBIX Tpolieccax. Y cinoBusi paBHoBecus. Oc-
HOBHOE YpaBHEHHE MacCONEepeIayH.



DKk3aMeHannOHHBIN OuieT Ne 8

1. MarepuanbHblii OanaHc maccomnepenadu. YpaBHeHUE paboueldl JTUHUU
MaccooOMeHHbIX mpoiieccoB. Juarpamma Y-X. JIBuKymias cujia U CpeHssl JBU-
KylIasi 10 ra30BOM U *KUAKOH (aze.

2. Cxema paboOThl, MPUHIINAT ACHCTBUS OTCTOMHUKOB. OTCTOWHBIN Ta30XO/I,
OTCTOMHUK € IpeOKOBON MEIIANKOM, OTCTOMHUK JUIsl SMYJIbCUH.

DKk3aMeHannoOHHBIH OneT Ne 9

1. Ocaxnenue. Kunetuka mpoiiecCOB TpaBUTAIMOHHOTO OCaXACHUs, IUP-
(dbepeHInanbHOE YpaBHEHUE TPABUTAIIMOHHOTO OCAXKICHUS.

2. KoxyxoTpyOHBIE TEIMIOOOMEHHUKH >KECTKOW KOHCTPYKITUH: OJHOXOMO-
BbI€, JIByXXOJ/IOBBIC, YETHIPEXXO/IOBBIC. KHEKECTKON» KOHCTPYKIUMU: C JIMH30BBHIM
KoMreHcaTopoM, ¢ U-o6pa3HbiMu TpyOKaMH, C TIABAIOIIEH TOJIOBKOM.

Ok3aMeHannoHHbIHA OneT Ne 10

1. OcHoBHOe ypaBHeHHE ruapoctaTuku. 3akoH I[lackans. I[Ipaktuyeckoe
MIPUMEHEHHE OCHOBHOTO YPaBHEHUS THUIPOCTATUKH.

2. Cxema pabOTHI, IPHUHIIAI JACHCTBUS OTCTOMHUKOB.: OTCTOWHBIN Ta30XO/I,
OTCTOMHHK € TpeOKOBOI MEIIaIKON, OTCTOMHUK IS SMYJIbCHIM

Dk3ameHanMoHHbIi omneT Ne 11

1. CnocoObl BblnapuBaHusi. OIHOKPATHOE BbIMApPUBAHUE, MHOTOKPATHOE
BbImapuBaHue. Cxema pabOThl MPAMOTOYHON M MPOTHBOTOYHOW 3X KOPITYCHOM
BBIITAPHON YCTAHOBKH.

2. MarepuanpHblii Oananc pekTudukanuu. TermoBoi OamaHc pekThduKa-
UU.

Dk3aMeHannoOHHBIH OumeT Ne 12

1. MartepuanbHbIil ¥ TEIIOBbIE OanaHChl BhiMapuBaHusa. OOIas U Moje3Hast
pa3-HOCTh TeMIEpaTyp.

2. DKCTparupoBaHue W dKCTpakius. OOpaTHass SKCTpakiusi, o0JacTh MpHU-
MeHeHus. VHxeThupoBaHME M MACCUPOBAHHME. DKCTPAreHT, SKCTPAKT, paduHarT.
CxeMa paboOTbl SKCTPAKTOPOB: MOJIHBIA PACHBUIUTENBHBIN 3KCTPAKTOP; POTOPHO-
JIMCKOBBIN 3KCTPAKTOP; HACAAOYHBIA SKCTPAKTOP.

Dx3aMeHannoHHBIH OumeT Ne 13

1. [loTepu Hanopa U AaBJICHUS HA TPEHUE U MECTHBIE COTPOTUBIICHHUS.

2. Cxema pabOTHI BHIMAPHBIX aNapaToB. BBHIIAPHOW ammapar ¢ €CTECTBEH-
HOM LUPKYJISLUNACH, ¢ IPUHYAUTENBHOW LMUPKYJSALUEN, IUIEHOYHBIN BBINAPHOM all-
napar.

DK3aMeHalMOHHbIN OuneT Ne 14

1. Inddepennumanbaoe ypaBHEHHE IBUKCHHS BSI3KOW >KHIKOCTH (ypaBHe-
aue HaBbe- Crokca) [ToHsaTrHe 0 Teopuu momoous. Kpurepuu ruipoiiHaMYecKo-
ro nogoous: Peitnonbnca, ®pyna, Diinepa, ["anunes.

2. KoHTaKTHBIC CYNIUIKA: CYIUIBHBIN KA, BaTbIIEBO-JICHTOYHAS CYIIIHII-
ka. CreriuanbHble BUBI CYIIKH: TEPMOPAJUALIMOHHAS CYIINIIKA, TUAJIEKTpUIecKas
CYIIWJIKA; CYyOJIMMAaIlMOHHAs CYIIUJIKA.

Dk3amMeHaluoHHbIN OuieT Ne 15

1. Cxema paboThl BHINIAPHBIX aIlllapaToOB. BBIMAPHOW ammapaT ¢ €CTECTBEH-
HOU LMPKYISUUEH, C NPUHYAUTEIBHON UUPKYJISIUEH, TUIEHOYHbBIM BBIIAPHOM arli-



napar.

2. MunuManbsHOe ¢uierMoBoe unciio. Pabouee diaermoBoe umncio. da3oBbie
auarpamMmbl mponecca pektudukanuu (X-Y. t-X.Y). Pacyer pekruduranmoHHbIX
KOJIOHH.

Dk3aMeHannoOHHBIH OneT Ne 16

1. YpaBHeHue pabounx JIUHUMN: 71 YKPETUISIONIEH YacTH KOJIOHHBI, JIsl UC-
YeprbIBAIOIIEH YaCTU KOJIOHHBI.

2. GunpTpyromue NeHTpudyru; neHTpudyra ¢ rpaBUTATMOHHON BBITPY3KOH
ocajika, C HOXKEBBIM ChEMOM OCaJIKa.

Dk3aMeHalMoHHbIN ouneT Ne 17

1. ®unbrpoBanue. Buabl ¢puiabTpoBaHusa: ¢ oOpa3oBaHUEM OCAJKa, C 3aKYy-
nopuBaHueM mnop. [[Bmxyinas cuiia u CKOpocTh (GUILTPOBAHMUSL.

2. TermooOMmennnku THMa "'Tpyba B TpyOe", cupaibHbBIE, 3MEEBUKOBBIC,
peOpucThie anmapaTsl ¢ pyOaIliKkoil, miIacTUHYATHIE.

Dk3aMeHannOHHBIH OnmeT Ne 18

1. OcaxxneHue B MOJI€ AIEKTPOCTATHUECKUX CHIl. CKOPOCTh AJIEKTPOOCANK-
nenus. Cxema paboThl TpyOUaTOro 3JIeKTPOPUILTpA.

2. Cymka. OCHOBHBIC TTIOHATHS U omnpeiesieHus. dopMa CBSI3M BJIaru ¢ Marte-
puanom. CTaTvka U KUHETUKA CYILIKH; KpUBasl CYIIKH U KPUBAsi CKOPOCTH CYIIKH.

Dk3aMeHannoOHHBIH OnmeT Ne 19

1. MarepuanbHbiii OalaHc maccomepenadyd. YpaBHEHUE padoueil JTUHUU
MaccooOMeHHbIX TpoiieccoB. Juarpamma Y-X. JIBuxkyiias cujia U CpefHsisa ABU-
JKyIIIast Mo ra30BOM U KHAKOU (ase.

2. lTepememmBanue. CiocoObI MepeMENTUBAHAS . ITUPKYIAIIMOHHOE, TTHEBMA-
TUYECKOEe, MeXxaHnueckoe. CxeMbl pabOThl MEIIAIOK: JIOMACTHBIE, MPOIEIIECPHBIE,
TypOUHHBIE, IKOPHbIE, paMHble. [lepemeninBaHue MIACTUYHBIX U CHITYYUX Mate-
puanoB. CxeMbl ITHEKOBBIX U JICHTOYHBIX MEIIAJIOK.

Dx3aMeHannoHHBIH OumeT Ne 20

1. Pacuer HacajiOYHBIX U TapeIbYaThIX PEKTU(UKAIIMOHHBIX KOJIOHH.

2. [IpoccenbHbie pacxogoMmepbl. MepHoe corio, Tpyba Bentypu, auadpar-
Mma. M3mepenue pacxoma. YpaBHeHust o0bemMHoro pacxoja. Koadgduurenrt pacxo-
na.

Kputepuu onieHKH Ha 3K3aMeHe

MaxkcuManabHOE KOTHYecTBO 0amioB 3a sk3aMeH 40: MakcuMalIbHOE KOJIMYe-
cTBO OayioB 3a mepBbiid Bompoc 10, MakcMManbHOE KOJTUYECTBO OAJIIIOB 32 BTOPOM
Borpoc 20, MaKCHMaJIbHOE KOJIUYSCTBO 0AJIJIOB HA OTBETHI 2 JOMOIHUTEIBHBIX BO-
mpocos 10.

MuHuMaIbHOE KOJWYECTBO 0AJIJIOB 3a dK3aMeH 24. MUHMMAJILHOE KOJIMYe-
CTBO 0aJJIOB 3a TEPBBIM BONPOC 6, MUHMMAaIbHOE KOJWYECTBO OAJIJIOB 3a BTOPOit
BoIpocl2, MEHMMaIbHOE KOJWYECTBO OAJIJIOB HA OTBETHI 2 JIOMOJIHHUTCIHHBIX BO-
POCOoB 6.
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