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IlepeyeHb KOMNETEHUMH U HHIUKATOPOB JOCTHKEHUS KOMIIETCHIUM €
yKa3aHueM 3TanoB GopMupoBaHus B MPOIleCCe OCBOCHUSA TUCIHUIIIMHBI

ITK-4 - CnnocoOeH pa3pabaTbiBaTh U IUIAHUPOBATh BHEAPEHNE HOBOI TEXHUKU
Y TIEPEI0BOM TEXHOJIOTUHU

[1K-4.1. 3naet metosl onpeaeneHus 3hOEKTUBHOCTH BHEAPEHUS HOBOM TEX-
HUKU U TEXHOJIOTUH, PAlMOHAIN3aTOPCKUX MPEUI0KEHUN U N300peTEHUI

[1K-4.2. YMmeer pa3pabaTeiBaTh METOJUYECKHE U HOPMATUBHBIE MATEPUAJIbL,
TEXHUYECKYIO JOKYMEHTAIIMIO HA HOBYIO TEXHHUKY U MEPEJOBYIO TEXHOJIOTHIO

[1K-4.3. Bnaneer HaBbIKaMH pa3pabOTKHU U pealM3allui MJIaHOB BHEJPEHUS
HOBOU TEXHUKU W TEXHOJOTHH, IPOBEAEHUS OPraHU3aNOHHO-TEXHUYECKUX MEPO-
IPUSITUINA, OTIBITHO-KOHCTPYKTOPCKUX padoT

Wnpnka- Oransl popMUpOBaHUS B IPOLIECCE OCBOCHUS TUCIIU-
TOPBI J10- IUINHBI
CTHKEHUS (ykazatb Bce TeMbl u3 PIT]I)
Hanmenosanune oneHo4-
KoMmrme- | Jlekuuun IIpakTuue- JlaGoparop- | Kypco-
- HOTO CpeZicTBa
TEHIIUU CKHe HBIC 3aHATUS | BOM TIpo-
3aHATHUS ekt (pa-
bora)
I[IK-4.1, | Temal, Tema 1, Tewma 1, He Otuet no 1ab0paTOpHBIM
IIK-4.2, | Tema2, Tema2, Tema2, npeny- paboTtam, pacueTHas pa-
I[1IK-4.3 Tema 3, Tema 3, Tema 3, CMOT- 0o0Ta, PK3aMeHalOHHbIE
Tewma 4 Tewma 4 Tewma 4 pEeHBI OUJICTHI
I[IK-4.1, | Temal, Tema 1, Tewma 1, He Otuet no 1ab0paToOpHBIM
IIK-4.2, | Tema2, Tema2, Tema2, npeny- paboTtam, pacueTHas pa-
I[1IK-4.3 Tema 3, Tewma 3, Tema 3, CMOT- 0oTa, PK3aMeHalOHHbIE
Tewma 4 Tewma 4 Tewma 4 pEeHBI OUJIETHI
I[IK-4.1, | Temal, Tema 1, Tewma 1, He Otuet no 1ab0paToOpHBIM
IIK-4.2, | Tema2, Tema2, Tema2, npeny- paboTtam, pacueTHas pa-
I[1IK-4.3 Tema 3, Tema 3, Tema 3, CMOT- 00Ta, SK3aMEHALIMOHHBIE
Tewma 4 Tewma 4 Tewma 4 pEeHBI OUJIETHI

IlepedyeHb O1IEHOYHBIX CPEACTB MO AMCHUIINHE (MOTYJII0)

OLeHOYHBIE CPEeICTBA Kon-Bo Min, 6amioB Max, 6amioB
(6a30BBII YPOBEHB) (TIOBBITIICHHBIN YPOBCHB)
JlaGopaTtopHas pabora 6 30 48
Kontponbaas pabora 1 6 12
DK3aMeH 1 24 40
Hroro: 60 100

[IxaJjia oneHUBaHUA

Hud- |Beipaxke-| CrnosecHoe Kputepun olieHKH MHANKATOPOB TOCTHKEHUS
poBoe | HuE B BBIpaKCHHE npu GopMe KOHTPOJIS «IK3aMEH»
BBIpa- | Oayiax:
KEeHHE
5 87 - 100 | Otnmuno (3a- | OTIeHKA «OTIIMIHOY BBHICTABIISICTCS CTYACHTY, €CITH TEOPETHICCKOE CO-
YTEHO) JepKaHue Kypca OCBOCHO IOJIHOCTBHIO, 0e3 mpoOenoB; McyepnbIBa-




I0II[E, TTOCIIEIOBATEIIBHO, YeTKO M JIOTHUECKH CTPOMHO M3JIaraeT Marte-
puait; cBOOOIHO CITPABIISETCS C 3aja4aMi, BOIIPOCAMH U APYTUMHU BH-
JaMHU TPUMEHEHUs 3HAHWI; UCTIOIB3yeT B OTBETE JOIOIHUTEIbHBINA
MaTepuan BCe MPEAyCMOTPEHHBIE TTPOTPaMMON 3aJIaHUS BBIIOJHCHBI,
Ka4eCTBO MX BBHIMOJIHEHUS OIIEHEHO YMCIIOM 0aylIoB, OMIM3KUM K MakK-
CUMaJIbHOMY; aHAJIM3UPYET MOIYUYCHHbBIE PE3YIbTaThl; TPOSIBIISET ca-
MOCTOSITEJIbHOCTh IIPY BBITIOJIHEHUY 33/ I1aHUN

4 74 - 86 | Xopomo (3a-

YTEHO)

OneHka «XOpOoLIO» BRICTABISIETCS CTYACHTY, €CIIU TEOPETUUECKOE CO-
Jiep>KaHle Kypca OCBOEHO TOJTHOCTHIO, HEOOXOJUMBIE MPaKTUIECKHE
KOMITETCHIIMU B OCHOBHOM C(OPMHPOBAHBI, BCE TPEIyCMOTPECHHBIE
mporpaMmoii 00ydeHUs y4eOHbIC 3aJaHHs BHITIOJTHEHBI, KAYECTBO UX
BBITIOJTHEHHUS TOCTATOYHO BbICOKOe. CTY/IEHT TBEpAO 3HAET MaTepHral,
TPaMOTHO U TIO CYIIECTBY HM3JIaraeT €ro, He OMyCKas CyIeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC.

3 60 - 73 | Y noBneTBopu-
TEIBHO (3a-

YTEHO)

Or1eHKa «yIOBJICTBOPUTEIIBHOY BBICTABIISICTCS CTYICHTY, €CITH TEOpe-
TUYECKOE COMIepKaHue Kypca OCBOEHO YaCTUYHO, HO MPOOEIbl He HO-
CAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO TMPETYCMOTPEHHBIX
MPOrpaMMOii 33J]aHU BBITIOIHEHO, HO B HUX MMEIOTCS OUTHOKH, TIPH
OTBETE Ha IMOCTABIICHHBIH BOIIPOC CTYACHT JOIMYCKAeT HETOYHOCTH,
HEJOCTAaTOYHO MPaBHIIbHBIE (POPMYIHPOBKH, HAOIIOJAIOTCS HapyIIe-
HUS JIOTHYECKOW TOCTIEIOBATEILHOCTH B M3JIOKEHUU TPOTPAMMHOTO
MaTepuaia.

2 | Hmwke 60 | HeymosneTso-
PUTENBHO

(HE 3auTEeHO)

OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCA CTYACHTY, €CIH OH
HE 3HAeT 3HAUYMTENFHOM YacTH MPOrpPaMMHOT0 MaTepHalia, I0ImyCcKaeT
CYIIIECTBCHHBIE ONIMOKH, HEYBEPCHHO, C OOJBIIMMU 3aTPYAHCHUSIMHU
BEITIONHSIET NPAaKTUYSCKUEe pPabOThI, HEOOXOAMMEBIC IMPAKTHUCCKUE
KOMIETEHIINN He c(pOpPMHUPOBaHBI, OOJIBIIMHCTBO MPETyCMOTPEHHBIX
nmporpamMmoii 00ydeHus! y4eOHBIX 3afaHUl HE BBIITOJIHEHO, Ka4eCTBO
WX BBITIOJIHEHUS OTICHEHO YHCIIOM 0aJIoB, OJTM3KUM K MUHUMAIILHOMY

KpaTkasi XapakTepucTHKA OIIeHOYHBIX CPeACTBA

Ne | HammeHnoBanwue orie- Kpatkas xapakTeprucTuka OleHOYHOTO CPEJICTBA [Ipencrasienue ore-
/Tl | HOYHOTO CPE/CTBA HOYHOTO CPEJICTBA B
dhonme
JlaGopaTopHast  pa-|3To Bu yueOHOU pabOTHI, IIEIBI0 KOTOPOH SBIISIETCS U3Y-|TeMbI TabopaTOPHBIX
bora yeHne (UCCIeI0BaHUE, U3MEPCHHE) XapaKTePUCTHK J1a00-|pa0doT, KOHTPOIbHBIE
paToOpHOTO OOBEKTA. BONIPOCHI IO TeMe J1abo-
ens mabopaTOpHBIX 3aHATHNA: OCBOCHUE HM3ydaeMOi |paTopHOM paboThI, BO-
y4e0HOW MUCIUIUIMHBL, TPUOOPETeHNE HABBIKOB IPAKTHU- [TIPOCHI K KOJTIOKBHYMY
YECKOT0 MPUMEHEHHS 3HAHUIH YIeOHOM TUCITUTUTUHBI (JTUC-
[UATIINH) C UCITOJTH30BAHUEM TEXHUYECCKUX CPEIICTB U (HITH )
obopynoBaHUs
2 |PacuerHo-rpaduue- |(CpeacTBO MPOBEPKU YMEHUH IPUMEHSTE MTOJIYICHHBIC 3Ha- | KOMIUIEKT 3amaHuit muis

ckas paboTa

HUA 110 3apaHee OHpe,I[CJ'IeHHOﬁ MCTOUKC IJId pCIICHUA 3a-
Jad ujin BaﬂaHI/Iﬁ 110 MOAYJIIO WJIN OUCHUIIJIMHE B IICJIOM.

BBITIOJIHEHUSI PACUETHO-
rpaduuecKkor paboTh




MuHHCTEPCTBO HAYyKU U BhIcIIero oOpazoBanus Poccuiickoit denepannu
HuxHekaMCKui XMMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
(benepabHOro rocyAapCTBEHHOTO OIO/I)KETHOTO 00Pa30BATENBHOTO YUPEXKICHUS
BBICIIIETO0 00Opa3oBaHUs
«KazaHckuil HalMOHAJILHBIA UCCIIEI0BATENLCKHUI TEXHOJIOTUYECKUI
YHUBEPCUTET

@PaKynpTeT MEXaHUYECKUN
Kadenpa nmpoiieccoB u anmapaToB XUMHUYECKUX TEXHOJIOTUN

VY4eOHbIM TIJIaHOM 110 HarpaBiieHuto moarotoku 18.03.02 DHepro- u pecyp-
cocoOeperaroIie mporecchl B XUMHUYECKON TEXHOJIOTUH, HEYTEXUMHUHN U OMOTEXHO-
JIOTUU U1l 00YYaIoIIKUXCSl TPETYyCMOTPEHO IPOBEIEHUE Ta0OPATOPHBIX 3aHATUH 110
nucuumuiiHe b1.B.04  OcHOBHBIE mponecchl U anmaparsl M anmnaparsl XUMUYe-
CKUX TEXHOJIOTHUM.

JlabopaTopHble 3aHATUS IO JUCUUIUIMHE MPOBOASTCS B CHEIMAIBHO 000pY-
JIOBAaHHBIX JIA0OPATOPUSIX C MPUMEHEHHEM HEOOXOAUMBIX CPEJICTB 00yUEeHUS: J1abo-
paTopHOTo 000pYI0BaHUsA, 00Pa3OB JJI UCCIETOBAHUN, METOANYECKUX MOCOOUIA.
[ens npoBeneHrs 1a00paTOPHBIX PadOT - MPAKTUUECKOE OCBOEHUE TEOPETUYECKHUX
MOJIO’KEHUH JIEKLIMOHHOTO MaTepuaa, a TAKKe BbIpadOTKa CTYJAEHTaMHU OIpEIeIIeH-
HBIX YMEHUN U HABBIKOB CAMOCTOSITEIBHOIO IKCIIEPUMEHTUPOBAHUS.

JlaGopaTopHuasi padora Nel. Onpedenernue cuopocmamuiecko2o 0asieHus

[IpuBoATCS TEOPETUUECKHE BOMPOCHI JJis MOATOTOBKH K J1a00paTOpHOM pa-
oote

1. IlonsATHE naBIEHUS KUAKOCTH, €ANHULIBI U3MEPEHUS JaBICHUS.

2. 'eomeTpruuecKkuil, Mbe30METPUUECKUH, IIOTHBIM TUAPOCTATUYECKUN HAIIOP.

3. OCHOBHOE ypaBHEHHE T'MIPOCTATUKH 3aKOH [lackais.

JlaGopaTopHuasi padora Ne2. Onpedenenue pesxcuma meuenusi 600bl 8 YUIUH-
Oopuueckoti mpybe

[TpuBoaATCS TEOpETUUECKHE BOMPOCH JJIs MOATOTOBKH K J1a00paTOPHOM pa-
oote

1. PesxuMbl TeUeHUs KUJIKOCTH, ONBIT PeliHombaca.

JlaGopaTopHnasi padora Ne3. Onvimuasn oemoncmpayus ypasuenus bepryinu

[IpuBonATCA TeOpeTUUECKHE BOMPOCHI I MOATOTOBKH K J1a00OpaToOpHOM pa-
oote

1. CxopocTHOM Hanop, NOJIHBIM THIPOIUHAMUYECKUI HATIOP.

2. YpaBHenue bepHyiu 1715 uaeanbHOW U PEaTbHOM KUIKOCTH.

JlaGopaTopHnas padora Ned. Vccrnedosarnue npoyecca menionepeoadu

[TpuBoasATCS TEOpETHUUECKUE BOMPOCHI JJIsl MOJTOTOBKH K JJAOOpAaTOpHOM pa-
oote

1. Tennonepenaya yepe3 IOCKYIO CTEHKY.



2. Koaddunuent Temnonepenauu npyu TEMI000OMEHE KUIKOCTb-KUIKOCTh Ye-
pe3 CTEHKY.

JlaGopaTopHasi padora NeS. Pexmugpuxayus

[IpuBoAATCS TEOPETUUECKHE BOMPOCH! JJIs MOATOTOBKH K J1a00paTOpHOM pa-
oote

1. [Tepuoaunueckast pekTudUKaIys OMHAPHBIX CMECEH.

2. Onpenenenre yuciia TEOPETUYECKUX CTYIIEHeW KOHTaKTa HacaJl0YHON peK-
TU(PUKATUOHHON KOJIOHHBI IEPHUOJNUECKOTO JEHCTBHUS.

Martepuansl 1a00paToOpHBIX pabOT MPUBEACHBI B METOAMYECKOM YKa3aHHH,
pa3zpaborannoM Ha kadenpe [TAXT:

1. JJaGopaTopHBIi MPaKTUKYM MO MEXaHUKE >KMJIKOCTH U Ta3a: yueOHOe IO-
cobue / JI.H. Jlaremos, M.I'. T'apunoB. — Caukr-IletepOypr: CBoe nM31aTeNbCTBO,
2019.- 104 c.

2. JJabopaTopHbIi MPAKTUKYM MO MAaCCOOOMEHHBIM ITpolieccaM: y4yeOHoe 1o-
cooue /M.I'. I'apunos, JI.H. JlateimoB-Cankr - IletepOypr: CBoe M3AaTENbCTBO,
2021.-92 c.

Kpurtepuu onieHKH J1a00pPaTOPHBIX padoT

[Tpu moarotoBke k 1abopatopHoit padore nmo aucuuruinae b1.B.04  OcHoB-
HbIE TIPOLIECCHI U allllapaThl U annapaThl XUMHUUYECKUX TEXHOJIOTUHN CTYACHT JOJDKEH
BBITNIOJIHUTD CIIEAYIOLINE BUIBI padoT:

MunumanbHblii | MakcuMaib-
Buabi pador u
0as HBbII 021

CamocTosTenbHast mpopaboTKa TeopeTHye- 1 1
CKOT'0 MaTepuaa K JJabopatopHoii pabote
O3HakOMJIEHHE C YCTaHOBKOM, MPUOOPOM,
METOJIMKON BBIMIOJHEHHs JIabOpaTOPHOU 1 1
paboThI
BrinonHenne HE0OXOAUMOTro  3KCIEpH- 1 )
MEHTa
OO6paboTka pe3ynbTaTOB MCCIEIOBAHUA, 1 )
MOCTPOEHHE TpadUKOB
AHann3 pe3ynbTaToB UCCIEAOBAaHUS U BbI- 1 )
BOJI 110 paboTe

UTOIO : 5 8

Takum o6pazoM, KaxKaas JiabopaTopHas paboTa OIlEHUBAETCSI MUHUMYM B 5 Oa-
JIOB, MAKCUMYM B 8 OaJIJIOB.



MunucTepcTBO HaykH U Bbiciiero oopasosanus Poccuiickoit denepanyu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
(benepaibHOrO roCyJapCTBEHHOTO OIOXKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO0 OOpa3oBaHUs
«Ka3aHckuil HalMOHAJILHBIA UCCIIEI0BATENbCKHUI TEXHOJIOTUYECKUI
YHUBEPCUTET

@PaKynpTeT MEXaHUYECKUN
Kadeapa nmpoiieccos u anmapaToB XUMHYECKUX TEXHOJIOTUN

VY4eOHbIM TIJIaHOM 110 HampaBiieHuto moarotoku 18.03.02 DHepro- u pecyp-
cocoOeperarorie Mporecchl B XUMHUYECKOM TEXHOJIOTUH, HE)TEXUMHUHU U OMOTEXHO-
JIOTUU 71l 00YYaromuXcsl MPEAYCMOTPEHO BBIMOJIHEHUE pacdyeTHO-Tpaduueckoi
pabotsl o qucuuiimHe b1.B.04 OCHOBHBIE TPOLIECCHI W almaparsbl W amnma-
paThl XMMUYECKUX TEXHOJOTHM. PacueTHo-rpaduyeckas paboTa BHINOIHSAETCS Ca-
MOCTOSITEJIHO 10 MHAWBUIYaJbHBIM 3aJaHUSIM.

3AJAHUE
Ha pacuyeTHO-rpaguyeckyro padory no nucuuiviuae b1.B.04 Oc-
HOBHbBI€ NMPOLECCHI M ANNAPATHI M aNNaPaThl XUMHYECKHUX TeXHOJIOTHH

Buvioop eapuanma npouzeooumcsa 6 coomeemcmeuu ¢ ROCACOHUMU 08YMA Yuppamu
wughpa cmyoenma.

Ilpumep: nomep 3auemnoit knudicku (wmugp) — 2703, éapuanm — 13.

BrImomHUTE pacueT peKTH(PUKAITMOHHON YCTAaHOBKU HEMIPEPHIBHOTO NEHCTBUS IS pa3fe-
neHus OMHapHOU cMecu. Twum KoJOHHBI yKa3aH B 3ajannn. KomorHa pabotaet moa atMochepHbIM
naBieHueM. MicxoHast cMech, CoieprKaliasi X F HU3KOKHUIIAIIETO KOMIIOHEHTa, UMEET TEMIIepaTypy
ty ¥ Tiepe] oJjaueii B KOJIOHHY MOJIOTPEBACTCS B KOXKYXOTPYOUaTOM TETITIOOOMEHHUKE JTO0 TeMITe-
patypsl kunienus. Pacxon ucxomnoit cmecu Gr. CopneprxaHue HU3KOKHUIISIIETO KOMIIOHEHTA B JH-
CTHJUIATE Xp, B KYOOBOM OCTaTKe Xw.. B nednermaTope mapbl IMCTHILUIATa KOHICHCHPYIOTCS TIOJI-
HOCTBHIO. [IpOyKTBI pa3neneHus OXJIXIAI0TCS B XOJIOIMIBHUKE N0 fx. HauanpHy0 TeMieparypy
OXJTQX/ICHUS BOJIBI IPUHSTH 13

Buvinonanume noopobuwiii pacuem pekmugukayuoHHOU KOJOHHbI, Menio8oll paciem pekx-
MUDUKAYUOHHOU YCMAHOBKU, NOO0OPAMb PEKMUPDUKAYUOHHYIO KOTOHHY NO KAMAL02AM 3d80008
- uzeomogumesieil.

Pabomy ogopmumsv 6 6ude pacuemno - NOACHUMENLHOU 3ANUCKU 8 COOMBEMCMBUU C
ECK/.

Hcxonnbple JaHHBIC PUBEICHBI B TAOJIHIIC.

ITapamerpsl Bapuairst
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Wcxonnas cMech a 6 B r a 6 K 3 " K a 6 B r 6
GF, Kr/C 20 | 1,5 | 25|30 20| 1,520 25 1,5 130 (30 |25 |35 |40 | 3,0
Xr,%(Mo1.) 40 30 35 40 35 40 45 40 50 30 40 45 40 50 30
xp,%(M0I1.) 95 98 96 97 90 98 95 97 98 95 98 95 97 98 95
xw,%(MoI1.) 5 3 1,5 4 6 3 2,5 2 1,5 2 3 2,5 2 1,5 2
tu, °C 20 25 20 24 20 30 25 20 30 25 20 25 20 24 20
tg, °C 30 20 35 25 20 25 20 25 18 20 30 20 35 25 20
tg, °C 10 15 20 12 15 20 15 10 12 15 10 15 20 12 15
THIT KOJIOHHBI TC TK TC TC TK TC TK TC TC TC TK TC TC TK TC




Bapuantst
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Hcxonnas cmech B xK 3 u K a § B r B r K 3 u K
Gr, Kr/c 25 |30 |35 (25 (40 [40 |35 |45 |50 |40 |35 [40 (45 |35 |50
Xr,%(Mo1.) 40 30 35 40 35 40 45 40 50 30 40 45 40 50 30
xp,%(MoI1.) 95 98 96 97 90 98 95 97 98 95 98 95 97 98 95
xw,%(MOIL.) 5 3 1,5 4 6 3 2,5 2 L5 2 3 2,5 2 1,5 2
tu, °C 30 25 20 30 25 20 25 20 24 20 30 25 20 30 25
tk, °C 25 20 25 18 20 30 20 35 25 20 25 20 25 18 20
tg, °C 20 15 10 12 15 10 15 20 12 15 20 15 10 12 15
Tun xonoHHEI TK TC TC TCc | TC TK TC TC TC TK TC TC TK TC TK

Hcxoanas cMech: a — CEpoOyIiiepoa - TETPaxJIOpuA yriepoaa; 6 — OeH301-TOIyoll; B —
TETPaXJIOPHJI YIIIEPO1a-TOIYOIT; T — METAHOJI-BOJIa; K — alleTOH-0EH30.1; 3 — XJIOpodopM-O0eH30.T;
)% 6GH3OJI- TOJIYOJI; K — MCTAHOJI-3TaHOJI.

THun KOJOHHBI: TC — Tapejb4daTas cuTdaras; TK — TapejbyaTas KOJIIaduKoBasid.

Jluteparypa.

1. OcHOBHBIE MPOLIECCH U anmapaThl XMMUYEeCKOi TexHomoruu: [Tocobue mo mpoekTupo-

Baunio/I".C.bopucos, B.I1.bpsixos, F0.1./IpitHepckuii u ap. [lox pen. FO.W.[piTHepckoro. Jlo-
boe uzoanue.

2. [TaBnoB K.®., Pomankos IL.I"., HockoB A.A. IIpumeps! 1 3ajauu o Kypcy MpoLECcCOB

U anmnapaToB XUMHUYECKOW TexXHOoJoruu: YueOHoe nmocodue ais By30B. [lox pen. I1.I.PomankoBa.
Jlroboe uzoanue.

MunucTepcTBo 00pa3oBaHus u Hayku Poccuiickoit deneparnmn
HmxHexkaMCKU XUMHKO-TEXHOJIOTHUECKHA HHCTUTYT (ritna)
(emepaTbHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEXKICHHS BEICIIIET0 00pa3oBa-
Hus «KazaHCKMM HalMOHATIBHBIM UCCIIE0BATEIbCKUM TEXHOJIOIMUECKUM YHUBEPCUTETY

DakynpTeT MEXaHUYECKUN
Kadenpa nmporeccos u anmapaToB XUMUYECKUAX TEXHOJIOTHIA
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JK3aMeHANMOHHBIN Omjer Ne 1
b1.B.04 OcHoBHBIE TPOIECCHI U AlNapaThl U anmnapaTbl XUMUYECKUX TEXHOJIOTHUI

1. IlpeameT U 3aga4M TeXHUYECKOW ruapaBuku. ['mapocraTuka U ruApoaAUHA-

Muka. IlonaTne o ruapocraruyeckoM aAasiaeHnu. JuddepeHunanbHoe ypaBHEeHHE PaB-
HOBecusi Jiljiepa.

2. Knaccupukanus cymuiaok. KOHBeKTHBHBbIE CYIIHJIKUA: TYHHeJIbHbIE CYIIHJIKHU;
JICHTOYHAS CyIIMIKA: 0apadaHHasi CyIIMJIKA; PACTIBUINTEIbHAS CYIINJIKA



Dk3aMeHarmoHHbIN OumeT Ne 1

1. IlpenmMer u 3a1lauyu TEXHUYECKOM THAPABIUKH. [ UapocTaTuka U TuapoIu-
Hamuka. [Tonstue o runpocraruueckom aasnenun. JuddepennuanbHoe ypaBHEHHE
paBHOBecHus OJuiepa.

2. Knaccudukamus cymuiaok. KOHBEKTUBHBIE CYNIUIKH: TYHHEJbHBIC CY-
IIWJIKY; JICHTOYHAs CyIIniIKa: 0apabaHHas CyUINIKa; pacCIbUIMTEIbHAS CYIINIIKA.

DK3aMeHaInoOHHbIN OneT Ne 2

1. Copb6rmonnslie mporiecchl. Abcopoius, ancopobums. Cxema paboTsl abcop-
OepoB: MJICHOYHBIN TpyOUaThIit abcopOep; HacamouHbIi abcopOep. Bumbl Hacamok.

2. OcHOBHBIE 3aKOHBI THAPOAMHAMUKHU. YPaBHEHUE HEPA3PHIBHOCTU WIIU
YPaBHEHHUE MTOCTOSIHCTBA pacxoja. Y paBHeHUe bepHyium 1y uaeanbHON U peasib-
HOU KHUJIKOCTH.

Dk3aMeHaIMoHHbIN ouseT Ne 3

1. 'ungpoanHaMuKa, 1EeIU U 3a7a4d, OCHOBHBIE XapaKTEPUCTUKU JIBUKEHUS
YKUJKOCTH: pacxo, CKOPOCTb MTOTOKA KUIKOCTU, TUAPABIMYECKUN pagnyc, SKBUBaA-
JIEHTHBIN JUAMETP.

2. AbcopOepnl 0apOOTaKHBIC: KOJIOHHBI C KOJIMAYKOBBIMHU TapelikaMu; KO-
JIOHHBI C CUTYATBIMH TapeJIKaMU; KOJIOHHBI C KJIAMAHHBIMU TapeIKaMH.

Dk3ameHalnoHHbIN Oumet Ne 4

1. Cxema paboThl aacopOepoB: BEPTUKAILHBIN afcopOep C HEMOABUKHBIM
cioeM asicopOeHTa; agcopOep ¢ MUPKYIUPYIOUUMU MICEBI00KIKEHHBIM TBLICBU-
HBIM aJICOPOCHTOM; aficopOep ¢ IBUKYIIIMMCS 3€pPHUCTHIM aJICOPOSHTOM.

2. MudbdepennnanbHoe ypaBHeHHE Dilyiepa i yCTAHOBUBIIETOCS MOTOKA
UJI€aTbHON KUJKOCTH.

Dk3aMeHalMoHHbIN ouet Ne 5

1. ITapameTpbl NICEBIO0KUKEHHOTO CJOSI: IOPO3HOCTh, TUAPABINYECKOE CO-
MPOTUBJICHUE, y/eJibHAs MOBEPXHOCTh, CBOOOJHBIA 00bEM, SKBUBAJICHTHBIN aHa-
METp, KpU-TUUYECKasi CKOPOCTh, CKOPOCTh YHOCA. KprBasi ICeBIO0KUKEHUS.

2. TemmmooOmenHas anmaparypa. Kinaccudukamnus: pekynepaTuBHbIC, pereHe-
paTuBHBIE, cMecHuTeNbHBIE. KOXYyXOTpyOHBIE TEMII00OMEHHUKH )KECTKON KOHCTPYK-
L[UU: OJHOXOJIOBBIE, IBYXX0/I0BbIC, YETHIPEXXO0/IOBbIC: «HEKECTKOM» KOHCTPYKIIUU:
C JIMH30BBIM KoMIIeHcaTopoM, ¢ U-00pa3HbIMU TpyOKaMH, ¢ TIJIaBaIOIIEH TOJTOBKOM.

Dk3aMeHanMoHHbIN omteT Ne 6

1. MaccooOMenHnbie npornecchl. Kiaccudukanus MaccooOMEHHBIX MpOIEC-
coB. CriocoOsbI BeipaxkeHus coctana ¢as. [lepecuer cocrara (as.

2. 'mppaBnuyeckue Mamuubl. HazHauenne u knaccuduxanus HacocoB. Oc-
HOBHBIE pabouure rnapamMeTpbl HACOCOB.

DK3aMeHaInOHHbBIN OneT Ne 7

1. Cxema paboThI IEHTPOOEKHOTO Hacoca. XapaKTEPUCTHKA LIEHTPOOEKHOTO
Hacoca. [ToHaTre 0 KOMIIPECCOPHBIX MaIlIMHAX.

2. PaBHOBecHe mpu MacCOOOMEHHBIX Mporieccax. Y cioBus paBHoBecus. Oc-
HOBHOE YpaBHEHHE MacCoIepeaayn.

Dk3aMeHarMoHHbIN OmteT Ne 8

1. MatepuanbHblii OanaHc Macconepeadn. Y paBHeHUE paboueil TMHUU Mac-
cooOMeHHBIX TmporieccoB. (uarpamma Y-X. JIBrKyIiasi cuiia v CpeaHsis ABUKYIIAS



IO Ta30BOM U KUIKOHU (haze.

2. Cxema paboThl, IPUHIIUM ACHUCTBUS OTCTOMHUKOB: OTCTOMHBIN ra30X0/1, OT-
CTOMHUK C TpeOKOBOM MEIIAJIKOM, OTCTOMHUK JJISl IMYJIbCUH.

DK3aMeHaInoOHHbIN OnneT Ne 9

1. Ocaxxnenue. Kunetrnka rnporeccoB rpaBUTAIIMOHHOTO OCaXKIeHusI, Tudde-
PEHLMAIBHOE YPABHEHUE IPABUTALIMOHHOTO OCAXKICHHUS.

2. KoxyxoTpyOHbIe TEMIIOOOMEHHUKHU >KECTKOW KOHCTPYKIMH: OAHOXOJIO0-
BbI€, JIBYXXOJOBBIEC, YETBIPEXXOAOBBIEC: «HEKECTKON» KOHCTPYKLUMHU: C JIUH30BBIM
KoMIieHcaTopoMm, ¢ U-o0pa3HbpIMU TPyOKaMH, C MJIaBAOIIEH TOJTOBKOM.

Dx3aMmeHanoHHbIi omtet Ne 10

1. OcHoBHOE ypaBHEeHHE ruapocTaThku. 3akoH [lackans. [IpakTruueckoe npu-
MEHEHHE OCHOBHOI'O YPABHEHUS T'MAPOCTATUKHU.

2. Cxema pabOThl, IPUHIIUI ACHUCTBUS OTCTOMHUKOB: OTCTOMHBIN ra30X0/1, OT-
CTOMHHK C TPEOKOBOI MEIIAJIKOW, OTCTOMHUK JJIs1 AMYJIbCUIA

DK3aMeHarmoHHbIN orneT Ne 11

1. CnocoOs1 BeinmapuBanusi. OAHOKpATHOE BbIITAPUBAHNE, MHOTOKPATHOE BbI-
napuBanue. Cxema paboThl NPSIMOTOYHOW U MPOTUBOTOUYHOM 3X KOPITYCHOM BhITIAp-
HOM YCTaHOBKH.

2. Marepuanbhblii 0ananc pexktudukanuu. TennoBoit 6anaHc peKTUGUKAIIUN.

DK3aMeHaIMoOHHbINA OneT Ne 12

1. MaTtepuanbHblii ¥ TEIJIOBBIE OanaHChl BbimapuBaHus. OOIIas u mojae3Hast
pa3-HOCTh TEMIIEPATYP.

2. DkcTparupoBaHue U skcTpakiusa. O0paTHas HKCTpaKIKs, 001acTh IpUMe-
HeHus. IHXeTupoBaHue U MacCupOBaHue. DKCTPareHT, SKCTPakT, paduHat. Cxema
PpabOThI SKCTPAKTOPOB: MOJHBINA PACHIBUTUTENBHBIN SKCTPAKTOP; POTOPHO-IHCKOBBII
HKCTPAKTOP; HACATOUYHBINA SKCTPAKTOP.

Dk3aMeHanoHHbIN Oomtet Ne 13

1. Ilorepn Hanopa v JaBJICHHS HA TPEHUE U MECTHBIE CONTPOTUBIIEHUS.

2. Cxema paOOThI BBIIAPHBIX alapaToB: BEIIAPHOW anmnapar ¢ eCTECTBEHHOMN
LHUPKYJSLKUEN, C IPUHYIUTEIBHON IUPKYIISIUEHN, IITIEHOYHBIN BRIIIAPHOW arnmapar.

Dk3aMeHanoHHbIN OowmteT Ne 14

1. Iuddepennnansaoe ypaBHEHNE ABUKCHUS BI3KOH KUIKOCTU (YpaBHEHHE
Hasbe- Ctokca) [lonsitue o Teopun mogoous. Kpurepuu rujpoimHaMAYecKoro mo-
nobwus: PeitHonbica, ®pyna, Ditnepa, ["anumes.

2. KoHTakTHBIE CYHIWJIKHU: CYIIWJIBHBIN IIKad, BalbIEBO-JICHTOYHAS CY-
mmika. CenuanbHble BUbI CYIIKH: TEPMOPAIUALIMOHHAS CYIINIIKA, TUAJICKTpUYIe-
CKasl CyIIWIKa; CyOIuMaIlMOHHAas CYIINIIKA.

DK3aMeHaInoHHbIN orneT Ne 15

1. Cxema pa®oThI BEITAPHBIX ANIMApaTOB: BEINAPHON anmnapar ¢ €CTECTBEHHOM
LUPKYJSLKUEN, C IPUHYIUTEIBHOW IUPKYJISILMEHN, IIJIEHOYHBIM BBIIIAPHOW arnmapar.

2. MunumanbHoe ¢iermoBoe uucio. Pabouee duermoBoe uncno. Pa3zoBbie
nuarpamMmbl niporiecca pektudukanuu (X-Y. t-X.Y). Pacder pexkTudukaimoHHbIX
KOJIOHH.



DK3aMeHannoHHbI omieT Ne 16

1. YpaBHeHue paboumnx JIMHUNA: IS YKPEIUIAIOIeH YacTH KOJIOHHBI, ISl UC-
YeprbIBAIOIICH YacTU KOJOHHBI.

2. OunpTpytroniye HeHTpudyru; neHTpudyra ¢ rpaBUTAIIUOHHON BBHITPY3KOU
0CaJika, C HOXKEBBIM ChEMOM OCaJIKa.

DK3aMeHaIMoHHbIN onneT Ne 17

1. ®unsTpoBanue. Buapl GunsTpoBaHus: ¢ 00pa30BaHUEM OCaKa, C 3aKYIIO-
puBaHHMEM Mop. J[BrKyIIas cuiia u CKOpOCTh (PUIBTPOBAHUS.

2. TennoobmeHHuku THNA "TpyOa B TpyOe", ciupalibHbIE, 3MEEBUKOBBIE, pe0-
PUCTBIE armapaTsl ¢ pyOaIikou, IIacTUHYATHIE.

Dk3aMeHanMoHHbIN Ooutet Ne 18

1. OcaxxneHue B moJie JIEKTPOCTAaTUUECKUX CUJI. CKOPOCTh DJIEKTPOOCAXKIE-
HusA. Cxema paOoThl TpyOUYaTOro 31MeKTpodUiIbTpa.

2. Cymka. OCHOBHBIE IOHATHUSA U onpeneseHus. Popma CBs3U BIaru ¢ Mare-
puanoM. CTaTuKa U KHHETHUKA CYIIKW; KPUBasi CYIIKH U KpUBasi CKOPOCTH CYIIIKH.

DK3aMeHarMoHHbINA OneT Ne 19

1. MarepuanbHblii Oananc Macconepeaadu. Y paBHeHue padodeil TMHUN Mac-
cooOMeHHbIX MporeccoB. uarpamma Y-X. [[BuKyIasi cuiia v CpeHsis ABUKYIIAs
0 Ta30BOM U XKUJKOU Pa3e.

2. IlepememmBanue. CriocoObl IEpeMENIMBaHUS: IUPKYISIIMOHHOE, THEBMA-
TUYECKOe, MexaHndeckoe. Cxembl pabOThl MENIAJIOK: JIOMACTHBIE, TIPOIEJUICPHEIE,
TypOUHHBIE, SKOPHBIE, paMHbIe. [lepeMennBanye MIaCTUUHBIX U CHITYYHX MaTEPH-
anoB. CXeMbl IITHEKOBBIX U JICHTOYHBIX MEIIAJIOK.

Dx3aMmeHalMoHHbIN omtet Ne 20

1. Pacuer HacaOYHBIX U TapebYaThIX PEKTUDUKAITMOHHBIX KOJIOHH.

2. llpoccenbHbie pacxogoMepbl. MepHoe comio, Tpyoa Bentypu, nuadparma.
N3mepenue pacxoaa. YpaBHeHus oo0beMHoro pacxoaa. Koadduiment pacxona.

Kpurepuu onieHkn Ha IK3aMeHe

MakcuMalibHOE KOJIUYECTBO 0aioB 3a sk3aMeH 40: MaKCUMalIbHOE KOJINYe-
CTBO OaJIJIOB 3a MepBblid Bompoc 10, MakcuManbHOE KOJMYECTBO OAJIOB 32 BTOPOM
Borpoc 20, MakCUMaJIbHOE KOJIMYECTBO OAJIJIOB HA OTBETHI 2 JOMOJHUTENIBHBIX BO-
npocos 10.

MuHuMaNbHOE KOJUYECTBO OAJIJIOB 3a 3K3aMeH 24: MUHUMAaJIbHOE KOJIUYe-
CTBO OaJIJIOB 3a MEPBBIA BOMPOC 6, MUHUMAIBHOE KOJIMYECTBO 0asioB 3a BTOPOM
BOMpoc12, MUHMMAIbHOE KOJIMYECTBO OAJJIOB HA OTBETHI 2 JOMOIHUTEIbHBIX BO-
pocoB 6.
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