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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 - OcymecTBaseT Moa00p M SKCILTyaTaIuio TEXHOJIOTHYECKOT0 000py-
JIOBaHUs, pa3padaThiBacT IUIaHBI pa3MEIleHHs 000pyIOBaHUs, MPOECKTUPOBAHUE
HOBBIX, PEKOHCTPYKIIMIO U TEXHOJOTUYECKOE NEPEOCHAIICHUE CYIIECTBYIOIINUX
NpEANPUITUN IO TPOU3BOJICTBY MPOAYKTOB MUTAHUS U3 PACTUTEIBLHOTO CHIPhS.

[IK-4.1. 3naer HazHaueHuWe, o0OJACTh NMPUMEHEHMS, TMPUHIMI ACHCTBUSA U
KPUTEPUU BHIOOpPA TEXHOJIOTMYECKOT0 O0OpYAOBaHUSI, MPUHIIMIBI MPOEKTUPOBA-
HUS HOBBIX, PEKOHCTPYKIIMU U TEXHOJOTMYECKOTO MEPEOCHAIIEHHUS CYIIECTBYIO-
IUX OPEANpUATHI MO MPOU3BOJCTBY MPOIYKTOB MUTAHUS U3 PACTUTEIBLHOIO Chl-
pBb.

[1K-4.2. YMeeT mpoeKTUPOBATh TEXHOJOTUUECKHUE IMHUU U TIPEIPHUITHUS 110
MPOU3BOJICTBY MPOAYKTOB MHUTAHUSI U3 PACTUTEIBLHOIO ChIPbs, pa3padaThiBaTh
MJIaHbI pa3MeIleHUs] 000pyAOBaHUS U 00€CTIEeYMBATh YKCILTyaTaAlUI0 TEXHOJIOTHYE-
CKOTr'0 000pyZOBaHUS.

[1K-4.3. BnageeT MeTo1aMu U CpECTBAMH BBIOOPA TEXHOJIOTHYECKOTO 000-
PYIOBaHUSI ¥ MPOEKTHUPOBAHUS HOBBIX U PEKOHCTPYKIHMHU U MEPEOCHAIICHUIO CY-
HIECTBYIOIIMNX MPEANPUATHI 110 NPOU3BOACTBY MNPOIYKTOB MUTAHUS U3 PACTUTEIb-
HOTO CBIpPbSI.

Wumuka- | Dtansl popMUpOBaHHS B IPOIECCE OCBOCHUS JUCIUTLIH-
TOPBI J0C- HBI
THXKEHUSA (ykxasatp Bce Tembl u3 PI1/1)
HaunmenoBaHue o1ieHOYHO-
komme- | Jlekmuu [Ipaktuue- JlaGopartop- | Kypco-
o TO CpeCTBa
TEHIUHU cKHe HBIC 3aHATUS | BOW IPO-
3aHATUS ekt (pa-
oora)
I[1IK-4.1, | Tema 1, Te- Tema 1, Te- Tema 1, Te- He npe- OT4ert 1o 1abopaTopHEIM
[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, DK3aMeHallMOHHbIE Ou-
ma 4 ma 4 ma 4 JIETBI
I[1IK-4.1, | Tema 1, Te- Tema 1, Te- Tema 1, Te- He npe- Ot4ert o 1abopaTopHBIM
[1IK-4.2, | maZ2, Maz2, Maz2, JyCMOT- pabotam, pacuerHas pabo-
I1K-4.3 Tema 3, Te- Tema 3, Te- Tema 3, Te- pEHBI Ta, SK3aMeHalHOHHbIE OU-
Ma 4 Ma 4 ma 4 JIETBI

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

OueHouyHBIC CpencTBa Kon-Bo Min, 6amioB Max, 6amwioB
(6a30BBIil YpOBEHB) (TTOBBILIICHHBIH YPOBEHB)
JlaGoparopnast pabota 6 30 48
KontponsHas pabota 1 6 12
OK3aMeH 1 24 40
HWroro: 60 100




HIxana oueHnBaHus

CrnoBecHOe
BBIPKEHHE

Kpurepun oleHKH MHIMKAaTOPOB JOCTHXKEHUS
npu popMe KOHTPOJIS «IK3AMEH»

Otnuyno (3a-
YTEHO)

OneHka «OTJIIMYHO» BBICTABISAETCA CTYAEHTY, €CIU TEOPETHYECKOe
COJIEpAKAHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpOOenoB; UCUEPIIbI-
BAaIOILlE, MOCIENI0BATENbHO, YETKO M JIOTMYECKH CTPOWHO HM3JIaraer
MaTepuai; CBOOOJHO CIpaBiseTcs C 3ala4aMiu, BOIPOCAMH U APYIH-
MU BHJaMHU INPUMEHEHMs] 3HAHUM, HCIOJB3YET B OTBETE JIOMOJIHU-
TENBbHBI MaTepuan Bce IMPEeNlyCMOTPEHHBIE MPOrpaMMoOi 3aJaHud
BBITIOJIHEHBI, Ka4eCTBO MX BBINIOJHEHHS OLEHEHO YMCIOM 0aJuioB,
OJM3KUM K MaKCUMAJbHOMY; aHAIM3UPYET MOITy4YEeHHbIE Pe3yIIbTaThl;
MPOSBIISIET CAMOCTOSITENBHOCTD NIPHU BBITOJHEHUH 3a1aHUI

Xoporio (3a-
YTEHO)

O]_[CHKa «XOpOoLIO0» BBICTABJICTCA CTYACHTY, C€CJIM TCOPCTUUYCCKOC
COACPIKAHUC KypCa OCBOCHO IOJIHOCTBIO, HCO6XO,I[I/IMLI€ IpaKTu4de-
CKHC KOMIICTCHIIMHM B OCHOBHOM C(l)OpMHpOBaHLI, BCC IMMPEAYyCMOT-
PCHHBIC nporpaMMoﬁ O6y’-IeHI/I$I y'-I€6HBIe 3aJaHus BBIIIOJIHCHBI, Ka-
YCCTBO UX BBIIIOJHCHHA JOCTATOYHO BBICOKOC. CTYI[GHT TBCPAO 3HA-
€T MaTcpuall, rpaMOTHO U IO CYIICCTBY MU3JIaracr €ro, HE J0IMyCKasa
CYHICCTBCHHLIX HETOYHOCTEH B OTBETC HA BOIMPOC.

Y noBnerso-
putenbHO (3a-
YTEHO)

OrneHka «yJqOBIIETBOPUTENBHO» BBICTABISETCA CTYIEHTY, €CIM TEO-
peTHUecKoe colepKaHne Kypca OCBOEGHO YaCTHMYHO, HO MpoOenbl He
HOCSIT CYILIECTBEHHOTO XapakTepa, OOJbLIIMHCTBO MPELYyCMOTPEHHBIX
MPOrpaMMoi 3a/laHHii BBIIOJIHEHO, HO B HUX MUMEIOTCS OLIMOKH, TpU
OTBETE Ha IMOCTABJIEHHBIA BOIPOC CTYIEHT JOMYCKAeT HETOYHOCTH,
HEJIOCTaTOYHO NMpaBHIIbHBIE (OPMYJIMPOBKH, HAOIIOAAIOTCS HapyIle-
HUS JOTMYECKON IOCIEN0BATEIBHOCTH B M3JI0KEHUU MPOTrpaMMHOI0
MaTepuaa.

Hud- | Beipa-
pOBOE | KEHHUE B
BbIpa- | Oayax:
XKEeHue
5 87 - 100
4 74 - 86
3 60 - 73
2 |Hwxe 60

Heynosnerso-
PHTENBEHO
(He3auTeHo)

OrneHka «HEeyIOBJIETBOPUTENILHO» BBICTABIIAETCS CTYAEHTY, €CIIU OH
HE 3HaeT 3HAUYUTENbHON YacTH IPOrpaMMHOI0 MaTepHaa, A0IMycKaeT
CYLIECTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJNBIIMMHU 3aTPyIHEHUSIMH
BBHITOJIHSET TMpakTHUecKue paboThl, HEOOXOAWMBIE IMPAKTHYECKUE
KOMIIETEeHIMH HE chOpMUPOBaHbI, OONBIIMHCTBO MPENLyCMOTPEHHBIX
nporpaMMoi 00y4eHHs! y4eOHBIX 3aJlaHUi HE BBIIIOIHEHO, KaueCTBO
WX BBIOJHEHUS OLIEHEHO YHMCIOM 0ajuioB, OJM3KUM K MUHUMAJBHO-

My

KpaTKaH XaAPaAKTCPUCTUKA OLICHOYHBIX CPCACTBA

n/m

HaunmenoBanue ore-
HOYHOI'O CPEACTBA

Kpatkas xapakTeprcTHKa OLIEHOYHOI' O CPEACTBA

IIpencrasienue one-
HOYHOI'O CPEICTBA B
¢donme




JlabopatopHas pabo-
Ta

310 BUA yueOHOI paboTh, LENbI0 KOTOPOM SIBISIETCS U3Y-
4yeHHe (McciieoBaHue, U3MEPEHHE) XapaKTEePUCTHK J1a00-
paTopHOro oObeKTa.

Leny mabopaTOpPHBIX 3aHATHHA. OCBOCHHE H3y4aeMOMH
y4eOHOW TUCUMIUIMHBI; PUOOPETEHNE HABBIKOB MPAKTHU-
YEeCKOro MpPHMEHEHHUs 3HAaHUH y4eOHOH IUCHMIUIMHBI
(IMCUMITIMH) C MCIIOIBb30BAHUEM TEXHHYECKHX CPEICTB U
(nnn) obopyIOBaHHS

Tembl 1abopaTOpHBIX
paboT, KOHTPOJIBHBIE
BOIPOCHI 110 TeMe Jabo-
paTopHOi padoThl, BO-
IPOCHI K KOJUIOKBHYMY

PacuerHo-
rpa¢uueckas padora

CpencTBo NpOBEpKH YMEHUH MPUMEHATH MOMy4EHHBIE
3HaHUA 10 3apaHee OINpPENENeHHON METOJUKe i pelie-
HUS 337a4 WK 33JaHuil 10 MOAYNIO WU AWCLUIINHE B
LEIIOM.

KomrrekT 3agaHuii mis
BBITIOJTHCHUSI PACUYETHO-
rpaduyeckoit paboThI

MuHuCTepCTBO HAYKH U BhIciIero oopa3zoBanusi Poccuiickoit deneparu
HwxHEeKaMCKUH XUMHUKO-TEXHOJOTHICCKUI MHCTUTYT ((huruan)
(dbenepaabHOro rocy1IapCTBEHHOT0O OOKETHOTO 00Pa30BATEIILHOTO YUPEKACHUS

BBICIIIETO0 00pa3oBaHUs

«KazaHCKk1i HaIMOHAJIBLHBIN UCCIEN0BATEIIECKUN TEXHOJIOTUIECKUN

YHUBEPCUTET»

DaKyJIbTET MEXaHUYECKUN

Kadenpa nporeccoB u anmapatoB XUMAYECKUX TEXHOJIOTUI

Y4eOupM TTaHoM 1o HampasieHuto moarotoBknl9.03.02 [poxykTel nurta-
HUS U3 PACTUTEIBHOTO CHIPHS I 00yYaIOIIUXCS MPEyCMOTPEHO TPOBEICHUE JIa-

O0opaTopHbBIX 3aHATHH 1Mo Auctumuinae b1.B.03

ThI ¥ anmnapaThl XUMUYECKUX TEXHOJIOTUH.
JlaGopatopHbie 3aHATHS MO JUCHUIUIMHE MPOBOJSATCA B CIEIHUAIBLHO 000pY-
JIOBAHHBIX J1aOOPATOPUSX C MPUMEHEHUEM HEOOXOAMMBIX CPEICTB OOyUEHHs . Ja-
OopatopHOro 000pyI0BaHUs, 00pPA3IIOB ISl MCCIEAOBAaHUM, METOIUUYECKUX MOCO-
ouil. llenb mpoBeeHust 1a00paTOPHBIX PadOT - MPAKTUYECKOE OCBOCHHUE TEOPETH-
YECKHUX MOJIOKEHUM JICKIIMOHHOTO MaTepualia, a Takke BBhIpa0OTKa CTyAeHTaMu
OMpEeIEICHHBIX YMEHUN U HaBBIKOB CAMOCTOSATEILHOTO 3KCIIEPUMEHTUPOBAHUS.

OCHOBHBIE TTPOLECCHI U amIapa-

JlabopaTopHas pa6ora Nel. Onpeoenenue cuopocmamuuecko2o 0asieHus.
[TpuBOIATCS TEOPETUYESCKUE BOMPOCHI JIs TIOJTOTOBKH K JIAOOpaTOPHOU pa-

oore

1. IlonsiTHE NaBIEHUS KUIKOCTH, €UHULIBI U3MEPEHUS JaBICHUSI.
2. 'eoMeTpUYeCcKUi, The30METPUUECKHM, TTOTHBIN THAPOCTATUYCCKII HATIOP.
3. OcHOBHOE ypaBHEHHWE THAPOCTATHKY 3aK0H [lackas.




JlaGopaTopHas padora Ne2. Onpeoenenue pesicuma meueHus 600bl 8 Yu-
JUHOpUYecKol mpyobe
[TpuBOAATCS TEOpETHUSCKHE BOMPOCHI IS ITOATOTOBKH K J1a00paTOpHOM pa-

oote

1. PexxuMbl TeUeHHUsI )KUJKOCTH, ONBIT PeliHonbcA.

JlaGopaTopHas padora Ne3. Onvimnas oemoncmpayus ypaeuenus bepryi-
Ju

[IpuBoasTCS TEOpeTUUECKHE BOMPOCHI Jis MOATOTOBKH K J1ab0opaTopHOM pa-
oote

1. CxopocTHO Hanop, MOTHBIA TUAPOJUHAMUYECKUN HATIOP.

2. YpaHenne bepHyn 11 H€aTbHON M PEaTbHOM JKUTKOCTH.

JladopaTopuas padora Ned. Vccrneoosanue npoyecca menionepeoadu

[IpuBoasTCS TEOpeTHUUECKUE BOMPOCHI IJis MOATOTOBKH K J1abopaTopHO pa-
oote

1. Teruionepenaya yepes MIOCKYIO CTEHKY.

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

JlabopaTopHas pa6ora Neb. Pexkmughuxayus

[IpuBoasTCS TeOpeTHUUECKHEe BOMPOCHI IJis MOATOTOBKH K J1a00paTopHO pa-
oote

1. Ilepnoauueckasi pekTupuKaiys OMHAPHBIX CMECEH.

2. OmnpeeneHue Yrciaa TCOPETUICCKUX CTYTIEHEH KOHTAKTa HaCcaJO9HON PeK-
TU(PUKAITMOHHON KOJIOHHBI IEPHOIUYECKOTO ACHCTBHS.

Marepuansl 1a00paTOpHBIX pabOT MPUBEACHBI B METOJAMUYECKOM YKa3aHUH,
pa3pabotanHoM Ha kadenpe [TAXT:

1. JTaGopaTopHbIi MPAKTUKYM 1O MEXaHUKE >KUIAKOCTH U ra3za: yueOHoe mo-
cooue / JI.H. Jlatbmos, M.I". T'apumnoB. — Cankr-IletepOypr: CBoe M3IaTEIIBCTBO,
2019. - 104 c.

2. JlabopaTOpHBIN MPAKTHKYM TIO0 MacCOOOMEHHBIM MpoIieccam: ydeOHoe
nocooue /M.I". I'apunos, J[.H. JIareimoB-CaskT - [letepOypr: CBoe M31aTeNbCTBO,
2021. - 92 c.

Kpurepuu ouenku j1adopaTtopHbix pador

[Ipu moaroroBke K 1aboparoproit padbore mo nuctuminae b1.B.03  Oc-
HOBHBIC TIPOIECCHI W alIapaThl W ammapaThl XUMHUYECKUX TEXHOJIOTHH CTYACHT
JIOJKEH BBITIOJTHUTH CJICTYIONTUE BUABI pabOT:

MunumanbHblii | MakcuMabHBIA
Buab1 pador
0asLI 0asLI

CamocrosiTenpbHas MpopadOTKa TeOopeTH-

YEeCKOro Marepuajia K JabopatopHOil pa- 1 1

oote

O3HakoMJIEHHE C YCTAaHOBKOM, MpUOOpOM, 1 1
METOJIMKOM BBITIOJHEHHS J1aOOpaTOPHOU




paboThI
Brimonnenne HeOOXOAMMOIO  AKCIEpH- 1 5
MEHTA
O6paboTka pe3yiabTaTOB HCCIEI0BAHUS, 1 5
MOCTPOEHHE rpaduKOB
AHanu3 pe3yJbTaTOB UCCIICIOBAHUS U BBI- 1 5
BOJI 110 paboTe

UTOIO : 5 8

Takum 00pazomM, kaxaas JiabopaTopHas paboTa OIEHHUBAETCS MUHUMYM B 5
0aJos, MaKCUMyM B 8 0aJLIOB.



MuHKCTEpCTBO HAYKH U BhIciIero oopa3zoBanusi Poccuiickoit deneparu
HwkHEeKaMCKUH XUMHUKO-TEXHOJOTHICCKUN HHCTUTYT ((huruan)
(dbenepaabHOro rocy1IapCTBEHHOT0 OIOKETHOTO 00Pa30BATEIILHOTO YUPEKICHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHCKHI HallMOHAJIBLHBIN UCCIEN0BATEIIECKUN TEXHOJIOTUIECKUN
YHUBEPCUTET»

DaKyJIbTET MEXAHUYECKUN
Kadenpa npoiieccoB u anmnapaToB XUMUYECKUX TEXHOJIOTHIMA

Y4eOHbIM TUTaHOM TI0 HampasiieHuto moAroToBkn19.03.02 IpoaykTer mwuTa-
HUS W3 PACTUTEIHHOTO CHIPhS MJIsi OOYYaIOIUXCS MPEIYCMOTPEHO BBITIOJIHCHUE
pacueTHO-Tpaduyeckoit pabotsr mo aucturumae b1.B.03 OcHOBHBIE TTIpOLIEC-
CBI W ammapaTthl U ammapaThl XUMUYECKUX TEXHOJOTui. PacueTHo-rpadudeckas pa-
00Ta BBITIONHSAETCS CAMOCTOSITEIIBHO TI0 HHITUBUIYTHHBIM 32/ TaHUSIM.

3ATAHUE
Ha pacyeTHoO-rpaduyeckyo padory no nucuumianne b1.B.03 OcHoB-
Hble MPOLECCHl U ANMNAPATHI U ANNAPATHI XMMUYECKHUX TEXHOJIOIMH

Buioop eapuanma npouzeooumca ¢ coomeemcmeuu ¢ nOCi1eOHUMU 06ymsa uyugppamu
wiugpa cmyoenma.

Ilpumep: nomep 3auemnou knuxncku (wughp) — 2004, éapuanm — 04,

BrImoyHUTE pacueT peKTU()HUKAIIMOHHON YCTAaHOBKH HEMPEPBIBHOTO JIEHCTBUS s pa3ze-
neHust OMHapHOU cMecH. TUT KOJOHHBI YKa3aH B 3a1aHuu. KonoHHa paboTaer moa aTMochepHbIM
naBneHueM. McxomgHast cMech, coaepikamias Xg  HU3KOKHUISIIETO KOMIIOHEHTa, HMEET
TeMIeparypytyy nepen noaadeil B KOJIOHHY MOJOTPEBAETCS B KOKYXOTPYyOUaTOM TEMI000MEHHHU-
Ke JI0 TeMrepaTypsl kunenus. Pacxon ucxoanoii cmecu Ge. CopepxaHue HU3KOKUMSIIETO KOM-
MOHEHTa B IUCTUILUISATE Xp,B KyOOBOM OcTaTkeXw. B nedaermarope mapsl QTUCTUIUISTA KOHACHCH-
PYIOTCSl TOJTHOCTBIO. [IpOJIyKThI pa3feneHus: OXJIaxKJalTcs B XonoauibHuke 10 tk. Havanbhyto
TeMIEepPaTypy OXJaKJACHUS BOAbI IPUHSATS g,

Buinonnume nodpobmwili pacuem pekmupukayuoHHOU KOJOHHLL, MEeNni080l paciuenm pek-
MUGUKAYUOHHOU YCMAHOBKU, N000OPAMb PeKMUPDUKAYUOHHYIO KOJIOHHY N0 KAMAN02AM 3d80008 -
uzecomosumerell.

Pabomy ogopmums 6 eude pacuemuo - NOACHUMENbHOU 3ANUCKU 68 COOMBEMCMEUU C
ECK]].

HcxonHbie JaHHBIE IPpHUBCJICHLI B Ta6J'II/II_Ie.

Mapavetps 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,%(Mort.) 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 KOJOHHBI 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

Hcxonnas cMech B xK 3 u K a 9 B r B r xK 3 u K
Gr, kr/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 2,5 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 KOJOHHEI TK TC TC ™ | TC TK TC TC TC TK TC TC TK TC TK

Hcxonnasi cMech: a — cepoyriepos - TETpaxJIopHl yriepona; 6 — OCH30JI-TOIYOI; B —
TeTPaxJIOPHU YIIepoaa-TOIyos; T — METaHOJI-BO/IA; XK — alleTOH-O0EH30I1; 3 — XJI0podopM-0eH301T,

1 — OEH30JI- TOTYOIT; K — METaHOJI-3TaHOJ.
Tun KOJIOHHBI: TC — TapeibyaTas CUTUATAasl; TK — TapeibyaTas KOJIMadyKoBasl.

JIureparypa.

1. OcHoBHBIE TpoOLIECCH U ammaparbl XUMUYECKON TexHosjoruu: [locobue mo mpoexTupo-
Banuto/I".C.bopucos, B.I1.bpsikos, FO.W.[IpitHepckuii u np. Ilox pea. FO.U. [IpiTHEpCcKOTO. Jl1060€

uzoauue.

2. ITaBnoB K.®., Pomankos IL.I"., HockoB A.A. I[Ipumepsl 1 3aa4u 1o Kypcy IpOIECCOB U
anmnapaToB XUMHUYECKOW TeXHOoJIoruH: YdeOHoe mocobue s By30B. llon pen. I1.I.PomankoBa.

Jlioboe uzoanue.

MunncrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepannu
HmxHekaMCKHil XHMHKO-TEXHOIOTHYCSCKHH HHCTHTYT ((rnan)
(enepaIbHOr0 TOCYIapPCTBEHHOT 0 OI0/PKETHOI0 00pa30BaTENBHOI0 YUPEXK/ICHHUS BBICIIET0 00pa3oBa-
Hus «Ka3aHCKkuil HalMOHAIBHBII HCCIIE0BATENLCKUI TEXHOIOTUUECKUI YHUBEPCUTET»

DakyabTET MEXaHUYECKUM
Kadenpa nporreccoB u anmapaToB XUMHISCKAX TEXHOIOTHI

Hanpasnenue noaroToBku: 19.03.02 IIpoxyKThl NUTAHUS U3 PACTUTEIBHOTO CHIPhS

[Tpocdmie moaroTOBKY: Texnonorus xneda, KOHAUTEPCKUX U MAKapPOHHBIX U3JENUH
Cemectp:
YTBEPXIAIO
3asB. Kactenpoi
JI.H.JTaTeimoB
« » 2021 r.

JK3aMeHallMOHHBI Omier Ne 1
b51.B.04 OcHoBHBIE MTPOIIECCHI U aNMapaThl U annapaTbl XAMHUUECKUX TEXHOIOTHMA

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

MuKa. IlonsaTne o ruapocraruyeckoM nasjaeHnu. {uddepeHunansHoe ypaBHeHHe PaB-
HOBecHsi Jiliiepa.

2. Kimaccupukanus cymmaok. KoHBeKTHBHbIE CYIINJIKHM: TYHHeJbHbIE CYIIMJI-
KH; JIEHTOYHAA CYIINJIKA. 0apadaHHAs CYIINJIKA; PACIbLINTE]bHAS CYLINIKA



Dk3aMeHalMoHHbIN OuneT Ne 1

1. IIpeamer u 3a7a4u TEXHUYECKOW TUJIPABIUKU. ['MapocTaTvka U rUapoIu-
Hamuka. [lonstue o ruapoctarnueckom napieHuu. luddepennmanbHoe ypaBHEHUE
paBHOBecHUsl Duiepa.

2. Knaccudukarms cymmiok. KOHBEKTHBHBIC CYIIUIKHA. TYHHEIBHBIE CY-
IIWJIKY; IGHTOYHAs CylInika: 0apabaHHas CyIIWJIKA, paClbUIMTENIbHAS CYIIMIIKA.

DK3aMeHannOHHBIH OumeT No 2

1. Copbumonnsie nponecchl. Adcopouus, aacopouus. Cxema paboThl abcop-
OepoB: MIIEHOYHBIN TpyOUaThIii abcopOep; HacamouHbli abcopOep. Buasl Hacanok.

2. OCHOBHBIE 3aKOHBI THUAPOAVMHAMUKH. YPaBHCHHE HEPA3PHIBHOCTH WIIU
YpaBHEHUE MOCTOSHCTBA pacxoja. Y paBHEHUE bepHyInu i uAcaaibHOW U pealb-
HOM XKUJKOCTH.

DKk3aMeHannOHHBIH OnmeT No 3

1. T'uapoauHaMuKa, LT W 3a/1a4ud, OCHOBHBIE XapaKTEPUCTHUKU JBUXKCHUS
XKUJKOCTH: PACX0/l, CKOPOCTh MOTOKA KUJKOCTH, THAPABINUYECKUNA paJNyC, SKBUBA-
JICHTHBIN THaMETP.

2. Abcopbepbr 6apOOTaXHBIC: KOJOHHBI C KOJIMAYKOBBIMH TapeiKaMu; KO-
JIOHHBI C CUTYATBIMU TAPEJIKAMH; KOJIOHHBI C KJIAIIAHHBIMU TapeJIKaMHu.

Dk3aMeHalMoHHbIN OuneT Ne 4

1. Cxema paboTbl aacopOepoB: BEPTUKAIbHBIM aacopOep ¢ HENOABUKHBIM
cioeM afcopOeHTa; ajacopOep ¢ UUPKYIUPYIOINIMMU MCEBA00KUKEHHBIM bLICBU/L-
HBIM a7ICOPOCHTOM; aIcOpOEP C ABUKYIIUMCS 3€PHUCTBIM aJICOPOCHTOM.

2. JluddepennmanbHoe ypaBHEHHE Oiyiepa IS YCTAHOBHBIIETOCS TMOTOKA
UJICAJIbHOM KUJKOCTH.

Dk3aMeHalMoOHHbIN OmeT Ne 5

1. ITapameTpsl MCEBAOOKUKEHHOTO CIOSI: TOPO3HOCTh, TUAPABINYECKOE CO-
IPOTHUBJICHUE, yJIeNIbHAsI MOBEPXHOCTh, CBOOOJHBIN O0BEM, SKBUBAJEHTHBIA AHUa-
METp, KpU-TUYECKAS] CKOPOCTh, CKOPOCTh YHOCA. KpuBasi ICEBI00KMKEHUSI.

2. TemmooOmennass ammapaTtypa. Kriaccudukamus: peKynepaTHBHBIC,
pereHepaTuBHble, cMecHuTelbHble. KoXyXOoTpyOHBIE TEIJIOOOMEHHUKHU KECTKOU
KOHCTPYKIIMH: OJTHOXO/IOBBIE, IBYXXOJIOBbIE, YETHIPEXXOJA0BbIC. KHEKECTKON» KOH-
CTPYKIMU: C JTUH30BBIM KoMIeHcaTopoM, ¢ U-oOpa3HbiMu TpyOKamu, ¢ IiaBaroieit
TOJIOBKOM.

Dk3aMeHanMOHHBIHN OmeT Ne 6

1. MaccooObmenHnble mporecchl. Knaccudukamuss MacCOOOMEHHBIX Mpolec-
coB. CnocoOnI BeIpakeHus coctana (a3. [lepecuer cocrasa das.

2. I'mapaBnmuueckre MamuHbl. Hasnauenne u kimaccudukanus HacocoB. Oc-
HOBHBIC paboune mapaMeTphbl HACOCOB.

DK3aMeHanOHHBIN OuseT No 7

1. Cxema paboThI IEHTPOOEIKHOTO HAcOCa. XapaKTePUCTHKA IIEHTPOOEHKHOTO
Hacoca. [ToHsAaTre 0 KOMIPECCOPHBIX MallIHAX.

2. PaBHOBecue mpu MaccOOOMEHHBIX Tporieccax. YcnoBusi paBHoBecus. Oc-
HOBHOE YpaBHEHHE MacCOMEpeaayuH.

Dk3aMeHannOHHBIN OuieT Ne 8



1. MarepuanbHblil OanaHc Macconepeayu. Y paBHeHHe paboueil TUHUU Mac-
COOOMEHHBIX mpolieccoB. Juarpamma Y-X. JIBrKyias cujia U CpeHss IBUXKYIIast
10 Ta30BOM M KUIKOM ha3ze.

2. Cxema paboOThI, IPUHITUN JEHCTBUS OTCTOWHWUKOB. OTCTOWHBIA Ta30XO[I,
OTCTOMHUK € I'peOKOBOM MEIIANKOM, OTCTOMHUK JUIsl SMYJIbCUH.

Dk3aMeHannoOHHBIH OueT No 9

1. Ocaxaenne. KuneTnka mporeccoB rpaBUTAIIMOHHOTO OCaKaeHus, nudde-
PEHLIMATBbHOE YPAaBHEHHUE TPABUTALIMOHHOTO OCAXKIACHUS.

2. KoxyxoTpyOHBIE TETUIOOOMEHHHKH KECTKOW KOHCTPYKITUHU . OJTHOXOOBBIC,
JIBYXXOJIOBBIE€, YETHIPEXXOJOBbIC. «HEKECTKOU» KOHCTPYKUHUU: C JIMH30BBIM KOM-
nercaTopom, ¢ U-o6pa3HpIiMu TpyOKamu, ¢ IJIaBaIOIIEH TOJOBKOM.

Ok3aMeHannoHHbIHA OnieT Ne 10

1. OcHoBHOE ypaBHeHHe ruapoctaTuku. 3akoH I[lackams. IIpakTuyeckoe
MPUMEHEHHE OCHOBHOTO YPaBHEHUS TUJIPOCTATUKH.

2. Cxema paboOThI, IPUHITUN JEHCTBUS OTCTOWHWUKOB. OTCTOWHBINA Ta30XO[I,
OTCTOMHHUK € TpeOKOBOI MEIIaIKON, OTCTOMHUK IS SMYJIbCHIM

Dk3ameHanMoHHbIi omneT Ne 11

1. CnocoOs1 BeimapuBanusi. OHOKPATHOE BhIIAPUBAHUE, MHOTOKPATHOE BbI-
napuBaHue. Cxema pabOThl MPSIMOTOYHON W IPOTUBOTOYHOHN 3X KOPIYCHOH BBITIAp-
HOW YCTAHOBKH.

2. MatepuanbHbiii 6ananc pektudukanuu. TermoBoi 6amanc pekTudukanum.

Dk3aMeHannOHHBIH OumeT Ne 12

1. MarepuanbHbiii U TerioBble OalaHchl BbimapuBanus. OOIIas U moje3Has
pa3-HOCTh TeMIEpaTyp.

2. DKCcTparupoBaHue M 3KCTpakius. OOpaTHas SKCTPAKIUs, 00JacTh MpuMe-
HeHus. THKeTHUpoBaHME U MacCUPOBaHUE. DKCTPAreHT, 3KCTpakT, padunar. Cxema
pabOThI IKCTPAKTOPOB: MOJTHBIN PACHBUIUTEIbHBIN 3KCTPAKTOP; POTOPHO-IUCKOBBIN
AKCTPAKTOP; HACAJOUHBIN AIKCTPAKTOP.

Dk3aMeHannOHHBIH OnmeT Ne 13

1. [loTepu Hanopa u AaBJICHUS HA TPEHUE U MECTHBIE COMPOTUBIICHUS.

2. Cxema pabOTHI BRIMMAPHBIX allapaToB. BBHIIAPHOW ammapaTt ¢ €CTECTBEHHOM
LUPKYJISIUEH, C IPUHYIUTEIBHON HUPKYJISLINEH, TITICHOYHbIN BBIAPHOM armapar.

Dk3aMeHalMoOHHbIN OuneT Ne 14

1. TuddepeHnmanbHoe ypaBHEHUE JIBHKCHUS BSI3KOH KUAKOCTH (ypaBHEHUE
Hasbe- Ctokca) [Tonstre o Teopuu nomodus. Kpurepuu ruipoiuHaMUIecKOro I1mo-
noowus: Peiinonbnca, ®pyna, Diinepa, ["anunes.

2. KoHTaKTHBIE CYMWIKA: CYMWIBHBIN TIKad, BaIbIIEBO-IEHTOYHAS CYIIINTI-
ka. CrnenuanbHble BUJIBI CYIIKHU: TEPMOpPaAUAllMOHHAs CYIIUJIKA, JUAJIEKTpUUYECKast
CYIIWJIKA; CyOJIMMAaIlMOHHAs CYIIUIIKA.

Dk3amMeHaluoHHbIN OuieT Ne 15

1. Cxema paOoThl BEIIAPHBIX alllapaToB: BBIIIAPHOM anmapaT ¢ €CTECTBEHHOU
UUPKYJISINUEH, C IPUHYAUTEIBHON HUPKYJISINEH, TITIEHOYHBIN BBIIAPHOM armapar.

2. MunumansHoe (riermoBoe umcio. Pabodee dmermoBoe umucio. da3oBbie
auarpammbl mporiecca pektudukaruu (X-Y. t-X.Y). Pacder pekTH(PUKAITMOHHBIX
KOJIOHH.



Dk3aMeHannoOHHBIHA OneT Ne 16

1. YpaBHeHue pabouyux JIMHUI: JUIsl YKPEIUIAIONIEH YacTH KOJOHHBI, IJis HUC-
YeprbIBAIOLIEH YaCTU KOJIOHHBI.

2. GunpTpyromue neHTpuyru; neHTpudyra ¢ TpaBUTAIMOHHON BBITPY3KOU
ocajika, C HOXKEBBIM ChEMOM OCaJIKa.

Dk3aMeHalMoHHbIN OuneT Ne 17

1. ®unbTpoBanue. Buasl GuinbTpoBaHusi: ¢ 00pazoBaHUEeM OCaiKa, C 3aKyIMo-
puBaHueM nop. JBrKyias cuiia i CKOPOCTh (PUIBTPOBAHUS.

2. TenmmooOMeHnHWKH THMA "'Tpyda B TpyOe", cCriupaibHbIe, 3MEEBHKOBHIC, peO-
pPUCTBIE anmapaThl ¢ pyOalikoi, miacTUHYATHIE.

Dk3aMeHannOHHBIH OumeT Ne 18

1. Ocaxnenue B moJje 3JaeKTpocTaTuueckux cuil. CKOPOCTh 3JEKTPOOCaxKe-
Husa. Cxema paboThl TpyOUaTOro NMEKTPOPUILTpA.

2. Cymka. OcHOBHBIC TTOHATHS U omnpeaeneHus. Dopma cBs3M BIaru ¢ Mare-
puanom. CTtaTvka U KUHETUKA CYIIKH, KpUBasl CYIIKH U KPUBAsi CKOPOCTH CYIIKH.

Dk3aMeHannoOHHBIH OumeT Ne 19

1. MatepuanbHblil OanaHc Maccorepeayu. Y paBHeHHe padouelt TuHUM Mac-
cooOMeHHBIX TpoiieccoB. Juarpamma Y-X. J[BUKyliasi cuila U CpeliHssl ABUKYIIast
10 Ta30BOM | KUIKOM hasze.

2. TlepememmuBanne. CriocoObl TIEpeMEIMBaHUS: IUPKYISITUOHHOE, TTHEBMA-
TUYECKOe, MeXxaHnudeckoe. Cxembl pabOThl MEIIAIOK: JIOMACTHBIE, MPOIEJIEpPHbIE,
TypOUHHBIE, SIKOpHBIE, pamHble. [lepeMelninBaHue MIACTUYHBIX U CHITYYUX MaTe-
puanoB. CxeMbl ITHEKOBBIX U JICHTOUYHBIX MEIIAJIOK.

Dx3aMmeHannoHHBIH OumeT Ne 20

1. Pacuer HacaiOYHBIX U TapeIbYaThIX PEKTU(UKAIIMOHHBIX KOJOHH.

2. JlpoccenbHble pacxomoMepsl. MepHoe coruto, Tpyba Bentypu, nuadparma.
N3mepenue pacxona. YpaBHeHus oobeMHoro pacxoaa. Koaddumuent pacxona.

KpuTepuu oleHKH Ha SK3aMeHe

MaxkcuManbHOE KOJIMYeCcTBO OaJuToB 3a dk3aMeH 40. MakcHMalbHOE KOJIMYe-
cTBO 0OayuioB 3a mepBbid Bonpoc 10, MakcuManbHOE KOJUYECTBO OANIOB 32 BTOPOU
Borpoc 20, MakCMMaJIbHOE KOJIMYCCTBO OANIOB Ha OTBETHI 2 JOMOJHUTEIBHBIX BO-
mpocos 10.

MuHuMaabHOE KOJMYECTBO 0ajIoB 3a dK3aMeH 24. MUHHUMAaIbHOE KOJHUYECT-
BO 0aysIOB 3a NEPBBIN BOIPOC 6, MUHUMAJIBHOE KOJWYECTBO OAIOB 32 BTOPOM BO-
npocl2, MUHIMaTbHOE KOJIMYECTBO OANIOB HA OTBETHI 2 JIOMOJIHUTEIBHBIX BOIPO-
coB 6.
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