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10 HAIPaBJICHUIO IMOATOTOBKH
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Cemectp 7
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Bun 3ansaTuit
Jlexun 16 16
JlaGopaTopHbie 16 16
IIpakTHueckue - -
PykoBOJICTBO: KypcoBble padoThI (mpoektsi) / PI'P - -
[TpoMexxyToUHas aTTeCTAIHS 0,25 0,25
KonraktHas paboTa 32,25 32,25
CamocTosTenpHas padora 3,75 3,75
KoHTpoas = =
Hroro 36 36
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PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yuebHoro rana
HarpaBjeHust noaArotToBku 18.03.01 Xumuyeckas TeXHOJIOTHS

Cpok neiicTBusi padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2029 r.

YTBEPXIEHO
Ha 3acenpanuu kadenpel « XumMuueckasi TEXHOJIOTHS U pecypcocOepeKeHue)

(mpotoko:n 3acenanus Ne 2 ot «23» centsOps 2024 r.)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHMS MMCHUIUIMHBI — (POPMHUPOBAHUE y CTYACHTOB TEOPETHYECCKUX 3HAHUUA WU
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS pacdera, MPOCKTHUPOBAHUS U aHamu3a paboThI
JTUHAMHUYECKOT0 000pYyA0BaHMS, HCIIOJIB3YEMOTI'0 B XUMUUECKONW TEXHOJIOTHH.

2. Mecto mucuuimuiaabl B ctpykrype OIIOII BO

Jannas aucruiuinHa (y4eOHbINH Kypc) oTHocuTes K bioky 1 «Jlucuurumasl (MOITyIIH)»

(BapuaTHBHAs YacTh, IUCLHUILIMHBI IO BBIOOPY).

I[I/ICI_II/IHJII/IHLI H IPAKTUKH, HA OCBOCHUU KOTOPBIX 6a31/1pyeTc;1 JaHHass AUCHUILIIMHA:
«(DI/I3I/IK3)), «Bricmas MareMaTHuKa, «O6ma${ U HCOPraHUYCCKass XHUMHUI), ((I/IH)KeHepHaSI

rpaduka,

OMOTEXHOJIOTUNY.

«OO0mas XUMUYECKas TEXHOJIOTHI,
HEOPraHWYECKHX BEIICCTB

1», «lIporecce

«XUMHSI ® TEXHOJOTHS OpraHHu4Y€CKUux U
Hu  allliapaTsbl

B XHMHMYECKOM TEXHOJIOTUH U

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEGHUE JaHHOM IUCHUIUIMHBI HEOOXOIMMO KaK
npeamectryroniee: «IloaroroBka K mpoueaype 3aumThl U npoieaypa 3amutel BKP.

3. Il.ianupyemblie pe3yJbTaThl 00yUeHUs!

dopmMupyemsbie U
KOHTpOJIUpYyeMble Humkaropbt AOCTIREHHH IInanupyemMble pe3yJbTaThl
KOMIICTCHIIUH HOMIETEHIIIH o0y4eHus
(Koa 1 HAMMEHOBaHUE)
(Koa 1 HAMMEHOBAaHUE)
[1K-2 Cmnocob6en | [1K-2.1. Bnageer | 3Hath:
pa3pabarbiBaTh, COBPEMEHHBIMU  METOJAMHU | — PUHIIAIIBI pacyera
pean30BbIBAaTh M| U TpUHUUIIAMH  pacyera 000py/I0BaHuUs, UCIOJB3YEMOIO B
YIOPaBIATh IpOLIECCaMU B | MPOLIECCOB ~ CHHTE3a U npoleccax CHHTE3a M OYHCTKH,
o0mnactu TE€XHOJIOTHH | OYUCTKH OPraHU4eCKUX H BKJIIOYasl BIIMSHUE TUHAMHYECKHX
HEOPraHUYECKUX U | HEOPraHUYECKUX (akTOpOB.
OpPraHMYECKHUX BEILIECTB C | COENMHEHUN VYMeTs:
NPUMCHCHUCM — BBITNIOJHATH BBIOOP U 0OOCHOBaHUE
COOTBCTCTBYIOLICTO anmaparypHoro oQopmieHHs ¢
MHCTPYMCHTapHsi, y4eTOM JTUHAMUAYECKON
IU(POBBIX TEXHONOTHH, a YCTOWUYMBOCTU U HAJCKHOCTH.
TaKke METO/I0B Bnaners:
MOACIHPOBAHUA — METOJaMU HH)KEHEPHOIO0 aHalIMn3a
¥ ONTHUMM3ALMM KOHCTPYKLIHUH C
MIPUMEHEHHEM M (POBBIX
UHCTPYMEHTOB.
[1K-2.2. Criocoben | 3HaTh:
MIPOBOJUTD pacuer U | — TEOPETUYECKHUE OCHOBBI M METOMBI
ONTHUMHU3ALMIO PEAKTOPOB U pacuera JTUHAMHYECKOT0
JMHAMHYECKOT O 000pyI0BaHUS: HacoCOB,
obopynoBaHus B KOMIIPECCOPOB, CMECHUTEIIEeH,
XUMHYECKON TEXHOJIOTUU LHEHTPUYT.
YMers:
— BBINOJHATh WHXEHEPHBIE PACUEThI
Kosie0aHui, HAarpy30K, BUOparuid, a
TaK)kKe MPOBOJUTH OLIEHKY pecypca




dopmupyemMbie U
KOHTPOJHpYyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTeHI M
(Kox ¥ HAMMEHOBAHUE)

Iliianupyembie pe3ybTaThl
o0yueHust

1 HaAACKHOCTH.

Bnanets:
— HAaBBIKaMU KOMITBOTEPHOT'O
MOJIETIUPOBAHHUS (manpumep,
ANSYS, SolidWorks Simulation)
JUIL  pacdera W ONTUMH3ALHHU
000pyT0BaHUS.
[1K-5 Crocoben | T1K-5.1. Crniocoben | 3HaTh:
AHAJIM3UPOBATH " | IPOBOAUTH pacye€T | — OCHOBHBIC THIBI JUHAMUYECKHUX
pacCUMTHIBATL OCHOBHBIE | JMHAMHUYECKOTO Harpy30K, METOJIbl MX YyuyeTa B
IOPOLECChl  XUMHUYECKOW | 000pyI0BaHUS, MOIBHKHBIX pacuérax, HPUHIUITBI
TEXHOJIOTMM W BBIOMpATh | YaCTEH M KOHCTPYKIIHI nemMipupoBaHus u
ux anmapaTypHoe BUOPOM3OJISIITIH.
odopmiieHre c YMeTb:
HPUMCHCHHEM — IpPOBOAUTH PACYeT HA MPOYHOCTD,
COBPEMEHHOT'O YCTOWYMBOCTh M BUOPAIMOHHYIO
MaTeMaTu4€eCKOro HaZAE&KHOCTE  O0OpYIOBaHUS — C
almapara METOZI0B MMOABWXHBIMHU YaCTSIMU.
MOJIECJIUPOBAHUSA Brazners:
— METOoJaMHu YUCIIEHHOTO
MOJICTTUPOBAHUS  KOJIeOATEeIbHBIX
IIPOLIECCOB B KOHCTPYKIHUSIX

O60py,HOBaHI/IH, HaBBIKaMH aHaJIN3a

peanbHBIX JIAHHBIX
BUOPOAMATHOCTUKH.

[K-5.2. CnocoOeH | 3HaTh:

IpOBOOUTH pacucTt U | — OCHOBBI TuApOJUHAMUKHU Hu

MOJCIMPOBAHUC PCAKTOPOB TEIIOMacCOOOMEHa B peakTopax,

HJ€anbHOIO BBITECHEHUSA U METOJIBI YHUCJIEHHOT'O

CMCIICHUA

MOACIINPOBAHUA TTPOLIECCOB.

YMmers:

— BBINOJIHATH pacyeT MapaMeTpoOB
pEaKTOpPOB C Y4YE€TOM BJIUSHUSA
JVHAMUKHU TOTOKA U IEPEMEHHBIX
Harpy3oK.

Bnanets:

— CpEACTBaMM pacyeTra peakTopoB B
YCIIOBHSIX ITIEPEMEHHOTO PEKHUMA, B
TOM 4YHUCJIE€ C HCIOJIb30BAHUEM
MIPOTPaMMHBIX KOMIUIEKCOB.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

@®opMbI TEKYLIETO

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monayasb (pa3aed) | yueOHoi . Cemectp banasbl | UHTEepakTHB, 4.
paGoTbHI (yueOHOii padoThI) q, (HauMeHOBaHHe
OLICHOYHOI0 CPeJCTBA)
Mopnyas 1. Jlexl |Knaccuduxanus JMHAMHYECKOT O 7 2 — —
«BBenenue B 000pyZIOBaHUSA:  HACOCHI,  KOMIIPECCOPBI,
pacuer BEHTHJISITOPBI, BO3IYXOIYBKH,
JTUHAMHYECKOTO TypOOMAIITUHBI.
000py0BaHHS» Jlek2 |OcHOBHEBIE MIPUHLIMIIBI paboThI u 7 2 — —
KOHCTPYKTHUBHBIE 0COOCHHOCTH
JTMHAMAYECKUX MaIlyH. Bnusiaue
9KCILTyaTallMOHHBIX YCJIOBUNM Ha BBIOOp H
pacdeTr o0opyI0BaHUS.
Cp H3ydyeHne  TeOpeTHUECKOro  Marepuana. 7 0,75 — — Pedepar-nipezenranms
BrinosiHeHME WHIMBUAYAIbHBIX 3aJaHUM.
Monayas 2. JIek3 |OCHOBBI MEXaHMKH W JUHAMUKHA MAIIWH. 7 2 — —
«Teopetnueckue TepMoanHaMuKa U Ta30MHaMHKa B padoTe
OCHOBBI pacueTa JUHAMUYECKOT0 000pYAOBaHMUS.
JUHAMHYECKOTrO Jlex4 |['mppaBiawueckuii  pacuyeT  HACOCOB  H 7 2 - -
000pyI0BaHUs» KoMmripeccopoB. Konebanusi u BuOpanuu B
JUHAMUYECKUX cucTeMax. lIpouHocTHOH
pacueT u aHaJIu3 HaJIe)KHOCTH.
JIa6l |T'uapaBnuueckuit ©  TEPMOAMHAMUYECKUN 7 4 — — Oruer o
pacueT KOMIPECCOPOB. naboparopHoil pabote
Nel
JIa62 | XapaKTepHCTUKU THAPABINYECKON MalluHBI 7 4 — — Oruer o

Juist iepemetntieHus sxunkoct (Hacoc).

nabopaTopHoOi paboTe
Ne2




@®opMbI TEKYLIIETO

B . HaumeHoBaHue TeM 3aHATHIA Oo0bem, KOHTPOJIA
Monayasb (pa3ae) | yueOHoi . Cemectp banasbl | UHTEepaKkTHB, 4.
paGoTbHI (yueOHOii padoThI) q, (HaMMeHOBaHHe
OLICHOYHOI0 CPeJCTBA)
Cp W3yuenue  TEOpPETHYECKOTO  Marepuaa. 7 1 — — Pedepar-npezenranus
[ToaroroBka OTYETOB 1O JIAOOPATOPHBIM
pabotam. BrImonHeHWe  HWHIWBUIYaTBHBIX
3aJlaHui.
Moayas 3. Jlex5 |Hacocel: rumgpaBnuueckuii pacuer, KIIJI, 7 2 — —
«Pacuer u MarHOCTHKa  OTKa3oB.  Kommpeccopst:
POCKTHPOBAHUE TEPMOIMHAMHYCCKHA aHaJm3,
OTIENBHBIX ra30JUHAMUYECKHE TPOIECCHI, TOBBIIICHUE
BUJIOB 3G GEKTUBHOCTH. BenTuistopsl u
JTMHAMAYECKOTO BO3IYXOJYBKU: a3POJAMHAMHUYECKUI pacyer,
00opyI0BaHUS» OalaHCHPOBKa, CHIDKCHHE BUOPAIIHA.
Jlex6 |TypOoMamuHbI: pacuer apameTpos, 7 2 — -
MPOYHOCTHBIE XapPaKTEPUCTUKH, WHHOBAIIMU
B KOHCTPYKIMH. BpIOOp MaTrepuasioB w
KOHCTPYKIIMOHHBIX pelieHui TUIS
JTUHAMHUYECKHX MAIIIVH.
JIa63 |Pacuer mapamMeTpoB IEHTPOOEIKHOTO HAcoca 7 4 — — Otuer o
JUTSI TIEPEKAYKU XUMUYECKOU KUIAKOCTH. nabopaTopHoii padote
Ne3
JIab4 |Pacuer mapaMeTpoB U NPOYHOCTHBIX 7 4 — — Otuer no
XapaKTePUCTHK TypOUHBI BBICOKOI'O naboparopHoil pabote
JABJICHUS Ned
Cp N3yuenne  TEOpETHYECKOTO  MaTepHaa. 7 1 — — Pedepar-npezentanmst

[TonroroBka OTYETOB IO J1AOOPATOPHBIM
pabotaMm. BeimonmHeHWe  WHAWBUIYATBHBIX
3aJJaHuH.




@®opMbI TEKYLIIETO

B . HanmenoBanue TeM 3aHATHI Oo0bem, KOHTPOJIA
Monayasb (pa3ae) | yueOHoi . Cemectp banasbl | UHTEepaKkTHB, 4.
paGoTbHI (yueOHOii padoThI) q, (HaMMeHOBaHHe
OLICHOYHOI0 CPeJCTBA)
Mopnyas 4. Jlex7 |IlpuumnHbl BHOpamuii B JTUHAMHYECKOM 7 2 — —
«JluHaMuueckue o0opyaoBaHud. MeTonpl AMArHOCTUKH U
Harpys3Ku, IIPOrHO3MPOBaHMUS OTKa30B. banaHcupoBka
BUOpALIUU U pPOTOpOB, YCTpaHEHHE PE30HaHCHBIX
JKCIUTyaTanus SIBJICHUU.
00opyoBaHusL. Jlek8 |MOHHMTOPUHT COCTOSIHHMS OOOpYJOBaHHS U 7 2 — —
CoBpemeHHbIC TEXHUYECKOE o0cCiTyKUBaHUE.
TCXHOJOTUH H DHeprocbepexeHue, MOBBIIICHUE
HEPCHCKTUBBI HAJCKHOCTH W TPOJJICHHE CPOKa CITyKOBI
pasBUTHA MammuH. HoBble Marepuanbl M TEXHOJIOTUU
ANHAMHYIECKOro JUIs IIOBBILLICHUS 3¢ HEKTUBHOCTH.
000py KOBaHUs» DHeprocbeperaromiye pelienus B
JTUHAMHYECKOM 000py/10BaHUHU.
Cp W3ydeHne  TEOpPETHYECKOTO  MaTepuaa. 7 1 — — Pedepar-npesenTarus
BeinosiHeHne  MHAMBUIYaTbHBIX 3aJaHUM.
[ToaroroBka k 3a4eTy.
ITA  |3auer 7 0,25 - - 3auer
Hroro:; 36




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

[Ipu peanuzanuu yueOGHOro Kypca JUCHHUILUIMHBI UCIIONb3YEeTCS TEXHOJIOTUS TPAAULIMOHHOTO
o0ydeHHs, BKIIOUAOL[as JIEKIMM M IpPaKkTU4YECKHE paboOThl, KOTOpBIE IPEAIOIAraroT
NocJeI0BaTeIbHOE U3JI0KEHUE MaTepHralia IpernoaaBaTesiemM.

Jlexuus ¢ aneMeHTaMu JUcKyccuu. Jlekuusa-npe3eHranus.

JlaGoparopHble paboThl C pelIeHUuEM 3ajady, OOCYX JACHHE aJIrOpUTMa pPEUICHHs 3a1ad U
IIOJIy4YE€HHBIX Pe3yJIbTaTOB. BhINOIHEHNE NHIMBUAYAIbHBIX 3a/1aHUN.

6. MeToauueckue YKa3aHUusA 110 0OCBOCHHUIO JUCHHUTIIIMHBI

IIpu ocBOeHUM TEMBI HEOOXOAUMO:

— U3y4duTh Y4eOHBIH Marepuan 1o gucuumumHe  «Pacder  AMHAMUYECKOTro
000pYyIOBaHUS», WCHOJB3Yysd JEKIHMOHHBIA Marepual M marepuan OubmuoredHoro (onaa mo
JTAaHHOH TeMaTHKe;

— AaKUEHTHPOBATh BHMMAaHHE Ha aHaJIM3€ JMHAMUYECKUX HArpy3oK, METoJax pacyera
BUOpaIii ¥ MEXaHWYECKHX KoJeOaHW, OLEHKE MPOYHOCTH U HAJCKHOCTH KOHCTPYKIHMH, a
TaKK€ Ha IPUMEHEHUH COBPEMEHHBIX IMPOTrPAMMHBIX CPEACTB A  MOJETUPOBAHMS
JMHAMAYECKHX TPOLIECCOB.

Metoanyeckre peKOMEHJallMK K BHIIIOJIHEHUIO CAMOCTOSITEIbHON pabOThI:

1. H3yueHuwe TEOPETHYECKOT0 Marepuaja IO H3y4aeMOl TeMe, H3JI0KEHHOTO B
y4e0HO-METOINYECKOM MTOCOOHH.

2. Bompocs! 1yist caMOCTOSITEIBHON paOOTHI CTYICHTOB:

2.1. Knaccudukanuuss auHaMHUECKOro oOOpy/lOBaHHS B XHMHYECKOM TEXHOJIOTMU U €ro
OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH.

2.2. OCHOBHBIE THIbI Harpy30K W HMX BJIMSHUE Ha 3KCIUIyaTallMOHHbIE XapaKTECPUCTHKHU
000py1I0BaHUA.

2.3. Metoab! pacueTa BUOpaluii 1 MEXaHMUECKUX KOJIeOaHUN TMHAMHUYECKUX CHCTEM.

2.4. Pacyer MpOYHOCTH W YCTOMYMBOCTH BPALIAIOIINXCS W BO3BPATHO-TIOCTYIATEIHHBIX
MEXaHU3MOB.

2.5. llpumeHeHHE KOMIBIOTEPHOTO MOJACTHPOBAHUS JUISI aHANW3a JHHAMHYECKHX
XapaKTepUCTHK 000PyAOBaHMSL.

2.6. MeToapl TMarHOCTUKY U MMPOTHO3WPOBAHUS OTKA30B TUHAMUYECKUX CHCTEM.

2.7. CoBpeMeHHbI€ TIOJXO0 bl K MOBBILIICHNUIO HA/IEKHOCTH U JOJTOBEYHOCTH JUHAMUYECKOTO
000pyI0BaHUA.

3. TloarotoBka K ayAMTOPHBIM 3aHATUSAM (1aDOPAaTOPHBIM paboTaM U MPOMEKYTOUHOI
aTTecTalumn).

4. CamocToATeNbHOE TMPOYTEHHE, MPOCMOTp, MHTEepHET-pecypchl, MOBTOPEHUE
yueOHOro MaTepHaia.

5.  JlaGoparopHble pabOThl BKJIIOYAIOT B C€€0Sl peIIeHHE NPUKIATHBIX, PacUETHBIX
U CUTYallMOHHBIX 3a/1a4, 00CYX/I€HUE PE3yIbTaTOB JI€ATEIbHOCTH.

6. [ToaroToBKa OTYETOB 1O JTAOOPATOPHBIM padoTam:

6.1. BrimonneHHas nabopaTopHass paboTa JOJKHBI OBITH O(QOPMIIEHBI B TEKCTOBOM
penaktope coBmectumoMm ¢ Microsoft Word (¢ pacmmpenuem daitna — doc/docx) ¢ HazBaHmeM
daitna, @.M.0. Ne I'pynner . P/IO Ne3ananus u Bkiitoyats B ceOsi:

— HaMMEHOBaHME U BapUaHT PaOOTHI;

— WCXOJIHBIC JaHHBIC;

— OIHCaHME MPEeIaraeMoro PeIeHHS;

— o011ee 3aKITII0YEHHUE 110 pe3yIbTaTaM PadOTHI.

6.2. Ilpu chgaue oTyera CTYJASHT JOJKEH OTBETUTh Ha BOIPOCHI MpErojiaBaTelis MO Teme
nmabopaTopHO paboThI B YCTHOM (hOpMe, HCTIONB3YS OTYET 1Mo paboTe.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETEHIHU HanmeHoBanue
P (UJ1M ee 4acCTH) OLIEHOYHOI0 CPeJACTBA
7 [1K-2, I[TIK-5 Omuemvl no 1abopamoprwvim pabomam

Ne [-4 & snekmponnom eude. Bonpocwol k
sauemy Ne 1-50.

7.2. TunoBbIe 3aJaHUS WU MHbIE MATEPHAJIbI, HEOOXOAUMBbIE JIJIfl TEKYIEero KOHTPOJIs

7.2.1. Oryer 1o tabopaTopHoil pabore

Tunosoi npuMep 3a1aHu:
JlabopaTopnasi paGora Ne 4. Pacyer mapamMeTpoB H NPOYHOCTHBIX XapPaKTEPHCTHUK
TYPOMHBI BHICOKOIO 1aBJICHHUS.

Lleab padoThI: 03HAKOMHUTB CTYJICHTOB C METOAMKON pacyeTa mapameTpoB M IMPOYHOCTHBIX
XapPaKTCPUCTHUK Typ6I/IHI>I BBICOKOI'O OaBJICHUA, HpHMeHﬁeMOﬁ B XUMHYCCKUX IIPOMU3BOJACTBAX.
Onpenenutb MouHOCTh TypOuHbl, ee KIIJ| ¥ OLEHHTh NPOYHOCTh KPUTHUYECKUX 3IJIEMEHTOB B
paboumx yCIOBUSIX.

O0opynoBanue U MaTepuasbl

1. Mopenp TypOMHBI BBICOKOTO JI@BJIEHUS WJIM IPOrpaMMHOE
moenupoBanus (Hanpumep, ANSYS, SolidWorks).

2. N3mepuTenbHble IPUOOPHI: MAHOMETPBI, TEPMOMETPBI, PACXOJIOMEPHI.

3. Kommprorep ¢ mporpaMMHBIM oOOecriedeHrneM sl OO0paOOTKM JaHHBIX M pacuera
npouHoctu (Hampumep, Excel, MATLAB).

4. Karanor TypOuH 11t BBIOOpa 000py10BaHUS.

5. Pabouas cpena: neperpeTsliii map (peaibHbIi UM CMOJETUPOBAHHBIN).

obecneyenne JJIA

ITocTaHoBKa 3agaun

Typ61/IHa BBICOKOT'O JABJICHUS I/ICHOJII)3yeTC$I B XUMHUYCCKOM HpOI/ISBOI[CTBe JJI anBoz[a
KOMITpeccopa B CHHTe3e amMMuaka. Pabouast cpena — meperperslii map. JlaHHble MpeacTaBieHbl B
Tabauie 1.

Tabmuma 1 — UcxoaHble TaHHBIE

Ne IToka3zarenn 3HaueHue
Bapuanra

1 JlaBnenue napa Ha Bxoze, P1 5.0 MIla (50 aTm).
JlaByieHne napa Ha BeIX0JIe, P2 0.5 MIIa (5 atm).
Temnepatypa napa Ha Bxoze, T1 450°C = 723K.
MaccoBblil pacxoj napa, m 3.0 kr/c
N3osnTponmueckuii KI1J] TypOunsl, 7is 0.88.
JlmameTp potopa Typounsl, D 0,5 m.
YacroTa BpalieHus poropa, N 3000 06/MuH.
KoaddummenT 3amaca mpounoctH, St 2.0.
Marepuan poropa JIETUPOBaHHAs CTAJb
C MpeIeIoM TEKYYECTH, gy 600 MITa.




3aganue:

PaccuuTarh N303HTpONHYECKYIO paboTy TypOHMHBI Ha | KT mapa.
Onpenenuth GakTHIECKYIO pabOTy U MOITHOCTH TYPOUHBI.

PaccuuTarh HEHTPOOESIKHOE HANPSHKEHUE B POTOPE TYPOUHBI.

OrneHuTh 6€30MaCHOCTh POTOPA HA OCHOBE MPOYHOCTHBIX XapaKTEPUCTHK.
CraenaTh BBIBOJI O IPUTOAHOCTH TYPOUHBI IS 331aHHOTO IPUMEHCHUSI.

Noook~owhE

OTBeTHUTH Ha BOIIPOCHKI.

TeopeTnyeckue 0CHOBBI:

1. U303HTpOnmueckas padora: uisl uaeanbHON TypOuHbI padoTta Ha 1 Kr:

hy — hoy = Cp(Tl —Ty,),
g
rne.  Th, =T, (%) "k =1.33 114 IEepPerperoro mnapa.
2. ®akTryeckas pabdora:
Wu(,:tual = Mis X (hl - hfZ.s)
3. MommHoCTh:

P =m X Wa{‘tual-

4. llenTpoOexHOE HAMIPSKEHHE B POTOPE:

pw? R
2 y

Ocent —

e w= Qg—on R = %, p = 7800 kr/ v’ — ImIoTHOCTS MaTepuaia poropa.

5. omyctumoe HampsiKeHue:
%y
Sy

Tallow —

IIpumep pemeHus

1. PacueT n303HTpONUYECKON TeMIEpPaTypbl Ha BBIXOE

P, 05 k—1 0.33
2200, —— = 2~ 0.248.
P~ 5.0 k 1.33

Ty, = 723 x (0.1)™**® ~ 723 x 0.501 ~ 362K.

2. Pacuet nzosHTponudeckoi paboTs
ITpu C, = 2.1x/x/kr-°K:

CdopmupoBaTh 1 IPEAOCTaBUTH OTYET MO Ja0OPATOPHOIl paboTe B AIEKTPOHHOM BHJIE.

(1)

()

(3)

(4)

()



Wisentropic = 2.1 % (723 — 362) = 2.1 x 361 ~ 758.1 k]I /KT.

3. Pacuer ¢aktuyeckoii paboTbl

Wactuar = 0.88 x 758.1 ~ 667.1 kJIx /Kkr.
4. PacueT MOIIHOCTH
P =3.0x0667.1~ 2001.3xBt ~ 2.0 MBT.

5. Pacuer yrinoBoil ckopoctu

2
w= 7”;03000 — 314.16 pax/c.

6. Pacuer eHTpOOEKHOTO HANPSKEHUS

7800 x (314.16)% x (0.25) 7800 x 98696 x 0.0625
2 - 2

R=0.25M, Ocnt = ~ 240.5MI]a.

7. PacdeTr nOIyCTUMOrO HalpsKEHUs
600
allow — T~ — MlIIa.
Call 2.0 300 MIla

8. Ornenka 0e30I11aCHOCTH

Tak xak  Openr = 240.5 MIla < g4y, = 300 MIla, porop  Oesomacer B pabouux
YCIOBUSX.

9. BeiBog

Typbuna obecrneunBaeTr MOMHOCT, OKoio 2.0 MBT, 4TOo nmocTaTouyHO MJiS TMPUBOJA
KOMITpeccopa B CHHTe3€e aMMHaka. [[po4HOCTh poTOpa COOTBETCTBYET TPEOOBAHUSAM C 3aIacoM, TaK
KaK LIEHTpOOEXKHOE HaNpspKeHHe Huxke Jomyctumoro. TypOuHa mpurojiHa Jjisi MPUMEHEHHUS MpU
YCIIOBUU KOPPO3HMOHHOM CTOMKOCTH MaTepuasa B XUMUYECKOU cpeie.

KOHTpOJ’ILHHe BOIIPOCHI

1. Kak uzosutponuueckuit KI1J] Biuser Ha npon3BOIUTETLHOCTh TYPOUHBI?
2. KakoBBbI IOCIIEICTBHSI YBEJINYEHUSI CKOPOCTH BPAILLIEHUS pOTOPA ISl HAPSKEHUN ?
3. IToyemy BBIOOP MaTepuasia KPUTUYEH JJIST XUMHUECKUX TPOU3BOJICTB?

Kpurepum ouenku:

O1reHKa «3a4YTEeH0» CTAaBUTCS CTYJEHTY, €CIM OTYET MO JIabopaTopHOW paboTe BKIIIOYAET
6onee 50% ot TpeOyemoro oObeMa M BHIIIOJHEH B COOTBETCTBUE C TPEOOBAaHUSIMH, YKa3aHHBIMU B
y4eOHO-METOJUUYECKOM MTOCOOUH;

O1eHKa «He 3aYTEeHO0» CTAaBUTCS CTYIEHTY, €CITH OTYET IO JTAOOpaTOPHOH paboTe BKIFOYALT
meHee 50% ot TpedyeMoro oobema.



7.3. OneHoYHbIe CpeACTBA JJISA NMPOMEXKYTOYHOH ATTECTAUMH IO MTOraM OCBOEHHS

AUCHHUILTHHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

Cemectp 7

Ne

/i Bonpocs! k 3a4ety

1. Yro Takoe fTMHaAMHUYECKOe 000PYA0BaHUE B KOHTEKCTE XUMUYECKUX NMPOU3BOACTB?

2. Kak knaccuduuupyercs afuHaMu4eckoe 000py10BaHHE IO MPUHIUITY ACHCTBHS?

3. Kakue ocHOBHbIE NTapaMeTpbl XapaKTEPU3YIOT paboTy AMHAMHUYECKOro 000py10BaHus?

4. B 4em pa3HMIIa MEXAY CTATHYECKUM M JUHAMUYECKHM 000pYy10BaHUEM?

5. Kakue ¢axkTopbl BIMAIOT Ha BBIOOP TUIIA JUHAMUYECKOT0 00OPYOBaHUS 1)1 KOHKPETHOTO
nporiecca?

6. KakoB npuHImn paboThl IEHTPOOSKHOTO Hacoca?

7. Kakue THIbl HACOCOB UCIIOIB3YIOTCS ISl IEPEKAUKH BA3KUX KHUIKOCTEH?
Kak paccuurars Hanop Hacoca?

8. Yro Takoe KaBUTALMs U KaK OHA BIMsET Ha paboTy Hacoca?

9. Kak onpenenuts KITJI Hacoca?

10. | Kakme wmarepuansl HCHOJB3YIOTCA JUIl M3TOTOBJIIEHUS HAcOCOB, palOTalOLIMX C
arpeccCUBHBIMU cpeamMu?

11. | Kak paccuuTaTrh MOLIHOCTb, IOTPEOISIEMYIO HACOCOM?

12. | B ueM 0cOOCHHOCTH padOThI MOPIIHEBBIX HACOCOB?

13. | Kak mogo0parh HAcOC JIsi CHCTEMBI C 33JaHHBIMU TTapaMeTpaMu?

14. | Kakue Mepbl IPUHUMAIOTCS /U711 IPEIOTBPAILEHHs yTeueK B Hacocax?

15. | KakoB npuHiun paboThl IOPUIHEBOrO0 KOMIIpeccopa?

16. | Kakue THNIBI KOMIPECCOPOB HCIONB3YIOTCS ISl CKAaTHUS BO3JyXa B XHUMHYECKHX
nporieccax?

17. | Kak paccuuTath paboTy cxatusi B KoMmIpeccope?

18. | Yro Takoe MOJUTPOIHBINA MPOIECC M KaK OH CBS3aH ¢ paboToi kommnpeccopa?

19. | Kak ompenenuts KI1J] xommpeccopa?

20. | Kakue cuctembl OXJIQXICHHsI HCIOIb3YIOTCS B KOMIIpeccopax?

21. | Kak paccuntaTth 00BEMHBII pacxo]1 KoMIpeccopa?

22. | B ueM pa3zHuIa MeXx/1y OAHOCTYIIEHYaThIM U MHOTOCTYIEHUATBHIM KOMITpeccopoM?

23. | Kakne wmarepwasibl TPUMEHSFOTCS JUISI W3TOTOBJICHHS KOMIIPECCOPOB, pPabOTAIOMUX C
KOPPO3HOHHBIMH razamu?

24. | Kak obecnieunTh 0€30MaCHOCTH IMPH IKCILTYaTAIIMHA KOMITPECCOPOB BHICOKOTO JABJICHUS?

25. | KakoB npuHIMIT pabOThl OCEBOr0 BEHTHJIATOpA?

26. | Kakue THIIbl BEHTHJIATOPOB MCHOJIb3YIOTCS /ISl BeHTUISIIMK XUMHUYECKUX [EXOB?

27. | Kak paccunTaTh MPOU3BOUTEIEHOCTh BEHTHIISITOpA?

28. | Yto Takoe a3poJMHAMUYECKOE COMPOTHUBIICHHE U KaK OHO BJIMsIET Ha paboTy BEHTUJIATOpA?

29. | Kak onpenenuTts MOIIHOCTD, TIOTPEOJIIEMYIO BEHTHISITOPOM?

30. | B yem ocoOeHHOCTH pabOThI IEHTPOOEKHBIX BEHTHIISITOPOB?

31. | KakoB npuHIHI paboThl MApOBOW TYpOUHBI?

32. | Kakue THIbI TypOWH UCTIONB3YIOTCSl B XUMHUECKUX MTPOU3BOICTBAX ?

33. | Kak paccuutaTh MOIIHOCTh TYpOUHBI?

34. | Yo Takoe M303HTPONHMMHBINA MPOIecC M KaK OH CBsI3aH ¢ pabOTOW TypOUHBI?

35. | Kak onpenenuts KI1JI TypOuHbI?

36. | Kakue cricreMbl CMa3KH HCIIOJIB3YIOTCS B TypOHUHaxX?

37. | Kak paccuutaTh CKOPOCTh BpallleHUs] TYPOUHBI?




Ne
/i Bomnpocsl k 3auery
38. | B ueM pa3HuIa MeX1y KOHICHCAIIMOHHOW U IPOTHBOIABJICHUYECKON TYpOUHOI?
39. | Kakue Mepbl NpUHUMAIOTCS 1)1 CHIDKCHHMS IITyMa U BUOpaIuii B TypOuHax?
40. | Kak paccuuraTh 4acTOTY COOCTBEHHBIX KojeOaHuii potopa?
41. | Yrto Takoe KpUTHYECKAsi CKOPOCTh BpAILICHHsI U KaK €€ ONPEACIUTh?
42. | Kak BnusitoT aucOanianchl Ha paboTy AMHAMHYECKOTO 000pyIOBaHUS?
43. | Kakue MeTOIbI HCIIOJIB3YIOTCS Il OaJIaHCHPOBKH POTOPOB?
44, | Kak obecrneunTh yCTOMYUBOCTh pabOTHl 000PYI0BAaHUS MTPU NEPEMEHHBIX HArpy3Kax?
45. | Kakue 0coOEHHOCTH OKCIUTyaTallud JIUHAMHYECKOrO OOOpYZOBaHUS B arpeCcCHBHBIX
cpenax?
46. | Kak BbIOpaTh MaTepHal Juisi 000py10BaHHsl, KOHTAKTUPYIOIIETO C KUCIOTaMH?
47. | Kakue cucTeMbl KOHTPOJS M aABTOMATH3AlMA NPUMEHSIOTCS Ui JMHAMHYECKOTO
obopynoBanus?
48. | Kak obecrneunTh SKOJOTHYECKYIO0 0€30MMacHOCTh IPH pabOTe C TOKCHYHBIMU ra3aMu?
49, | Kakue craHgapTbl H HOPMBI PETYJIHPYIOT TPOCKTHPOBAHWUE W  IKCIUIyaTallUIo
JTMHAMHYECKOTO 000pYI0BaHUS B XMMHUYECKON MPOMBITINIEHHOCTH?
50. | Yro Takoe AMHAMHUYECKOE 000pYI0OBAaHHE B KOHTEKCTE XUMHUECKUX MTPOU3BOJICTB?
7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
Cemectp TTPOBEICHHs . Kputepun u HOpMbI OLIEHKHU
MPOMEKYTOYHOM
arTrecTanuu
3aueTt (yCTHO) 3Haer:
— 3HaeT W TOHMMAaeT CYTh
JUCITUTUIAHBI, OCHOBHBIX
MOJIOKEHUN y4eOHOTO
MaTepHana,
YMeer:

— TloBepXHOCTHO aHATU3UPOBATH
CO6I>ITI/I$[, CUTyalluu, nICJIaTb
OTIpE/ICIICHHBIC BBIBO/IBI,
CaMOCTOSTEIILHO
BOCIIPOU3BOJNTE  OOJIBIIYIO
Y4acTh MaTepuaa.

«3a4YTCHO»

Bunapneer:
— VYMeHuem gaBaTh IPABUIbHBIE
OTBETHI (omyckaroTest

HEKOTOpble ~ HETOYHOCTH |
HENPUHIIUIHATIbHBIE OLIUOKN);
— VYMeHuem paboTaTh TOJBKO C
yueOHOM JUTEpPaTypoi,
YKa3aHHOU MpenoaBaTeseM.

He orBewaer HM Ha OaWH W3
TEOPETUYECKUX BOIPOCOB, HE
MOJKET OTBETUTHL HM HA OJINH
JIONIOJIHUTEIBHBIN BOIIPOC.

«HEC 3a4YTCHO»




8. YueOHO-MeTOIMYeCcKOe M HH(POPMANIMOHHOE 00eciedeHne TUCIIUTITUHBI

8.1. Obs3aTesbHAs IMTEPATyPa

Tun (yueOHuK, yueOHOe

KoaunuecTBo B

HAYYHOI
Ne nocooue, yue0Ho- I'on
ABTOpBI, COCTABUTEJIN 3arsiaBue (3aroJi0BOK) oudamorexe /
n/n MeToAnYecKoe mocooue, | U3TaHUA
HpAKTHKYM, AP.) HaumenoBanmue
Y YM, Ap. 3EC
1 | Bopucos A.B. Mexannka W KOHCTPYHpPOBaHHME OOOpYAOBaHUs YyeOHoe nmocodue 2020 OBC «Jlanb»
XUMHYECKHX POHU3BOJICTB
2 Cunopos H.H. TexHonornueckue MamuHBL W 000pyJOBaHUE YuyebHoe mmocodue 2021 OBbC «JIaHb)
XHUMHYECKON POMBIIIIJICHHOCTH
3 | Ky3nenos A. A., Koncrtpyuposanue TE€XHOJIOTMYECKOI0 VYuyebHoe nocobue 2020 OBbC «Jlanp»
Cwmupnos B.1. 000pyA0OBaHuUs
4 | Ilerpos U. B. Pacuer u mnpoekTUpOBaHHE MAIIMH XUMHUYECKHUX YuebHuk 2023 OBC «Jlanby
IPOM3BOJICTB
5 | Tumonmn A.C. [Tporiecchl u anmaparbl XUMHYECKONH TEXHOJIOTH YueOHHUK 2022 3BC «Jlaub»
8.2. JlonosinuTebHAS JJUTEPATYypa
KouunuyecTBo B
Tun (yueOHuMK, ydeOHOE .
HAY4HOI
Ne nocooue, yueoHo- I'on
ABTOpBI, COCTABUTEJIHU 3arsiaBue (3aroJi0BoK) oudbamoTexe /
n/n MeTOAHYeCKoe mocodue, | U3aaHus
EpAKTHKYM, Ap.) HaumenoBanue
P YM, Ap. 3EC
1 | Jlebenes B. I1., Mopo3oB | OCHOBBI pacueTra W KOHCTPYHUPOBAHMS ammapaTroB YuebHuk 2022 OBbC «Jlanp»
A. H. XUMHYECKOW TEXHOJOTHH
2 | bopucos A. B. MexaHuka ¥ KOHCTPYHpOBaHHE 00OPYIOBaHUS YyeOHoe mocodue 2020 OBC «Jlanb»
XUMHYECKHX TPOU3BOJICTB
3 | Ilonukapos U.1., Pacuersl MammH W©  anmapaTtoB  XUMHYECKUX ITpakTkym 2020 OBbC «Jlanp»
[Tonukapos C.1., MIPOU3BOJICTB U HedTerazonepepaboTku (IpUMepsl 1

Paukosckuii C.B.

3a/1a4m)




8.3. Ilepeuyenb mnpogeccCHOHANBHBIX 023 JAHHBIX U MH(OPMAIMOHHBIX CIIPABOYHBIX
cHUCTeM

— Xumuyeckas IPOMBIIUICHHOCTh cerofs. JKypHan «Xumudeckas IPOMBIIUIEHHOCTb
CeroJHs» MyOJIMKYeT OPUTMHAIBHBIE CTaThU XHMHUKO-TEXHOJIOTHYECKOTO MPOQHIIs, COoAepIKaIine
HOBBIE PpE3yJIbTaThl 3aBEPILIEHHBIX MCCIEJOBAHUM B OO0JIACTM XHMHYECKOM TEXHOJIOIMH H
OMOTEXHOJOIMH, IPOMBIIUIEHHOTO BHEAPEHUS W OSKCIUIyaTallud XUMHYECKHX IPOU3BOJICTB.
XKypnan takxe myOauKyeT 0030pbl Har0oJIee HHTEPECHBIX U aKTYyaJIbHbIX HAyUHBIX JOCTHKEHUN U
NPaKTUYECKUX pa3pabOTOK MO MyOJMKamusM OTEYECTBEHHONH W HMHOCTPAHHOH IeYarw,
UHPOPMALIMIO O IPOBEAECHUM HAyYHBIX KOH(EpPEHIMH, CUMIIO3MYMOB M HAyYHO-IIPAKTHYECKUX
COBEIIAHUHN B 00JIACTH XMMUYECKOH TEXHOJIOTMU M XUMHUYECKOW POMBIIIIICHHOCTH.

— Teopernveckre OCHOBBI XMMUYECKOW TEXHOJOTHHU. JKypHanm myOJHMKyeT COOOIICHUS O
HOBBIX TEXHOJIOTMYECKHMX IIpoleccax B 0OpaOaThIBaroLIed MPOMBIIUIEHHOCTH C TOYKHM 3PEHUS
¢ynnamentanpHoi Haykd. CTaThl B KypHaJ€ IOCBALICHBI OCHOBaM TEIIOMAacCcOOOMEHa,
npoleccam paszieneHus, Mexx(a3HbIM SIBICHUSAM, TEUCHHUIO ChITYYMX MaTepualloB, ONOTEXHOJIOTUH,
ONTUMM3ALMM, aBTOMATU3ALMM U YNPABICHUIO, SKOHOMHM SHEPruU, METAUIOB U ChIPbs, 3allluTe
OKpy’Karomien cpenbl U cMexHbIM TeMaM. JKypHan BxomuT B Ilepeuenr BAK u cucremy PUHII.
Jnis  3aperucTpupOBaHHBIX —Mosib3oBaTeneil HayuHolt osnexTponHOM Oubmamorexu (eLibrary)
JOCTYTIeH MOTHOTeKCTOBBIN apxuB ¢ 2011 roxa: http://elibrary.ru/contents.asp?titleid=8244.

— Oriental Journal Of Chemistry. HayuHslii perieH3upyeMblii )KypHall OTKPBITOIO JIOCTYTIA.
Crpana: Unaus. S3pik: anramiickuid. [1yOnukyer pe3ynbTaThl HaydHBIX MCCIEIOBAaHUN B 00JacTH
oOmell XumMuM, OHMOXMMMH, CIEKTPOCKONMH, XHMMHUHU OKpyXkawomei cpeabl. JlocTyneH
NOJHOTEKCTOBBIN apxuB ¢ 2008 rona: http://www.orientjchem.org/Archive.php.

— Chemical and Process Engineering Research. JXypham Ha aHIJIMHACKOM SI3BIKE
Mex1yHapoIHOTO MHCTHTYTa IO HayKe, TeXHOJOTUusM U obpasosanuto (International Institute for
Science, Technology and Education) (CILIA, BemukoOputanusi, [onkonr). IlybGnukyer
OpPUTMHAJIbHBIE CTAThH, KAaCAIOIIHUECS PAa3JINYHBIX ACIIEKTOB XMMHUYECKOI0 MAIIMHOCTPOEHHUS, B TOM
yHuclie, YOpPaBJIE€HUE IMPOLIECCAaMU U  KOHTPOJbHOM3MEPUTEIbHBIMU MpUOOpaMH  JaHHOI'O
IIPOU3BOJCTBA. Hocrynen ITOJIHOTEKCTOBBIN apXuB c 2011
rona:http://www.iiste.org/Journals/index.php/CPER/issue/archive.

— Journal of Advanced Chemical Engineering. Hayunslii peneH3upyembii U
pedepupyemsblii xypHal oTKpbiToro aoctyna. Crpana: Erumer. S3wik: anrmuiickuit. [TyOGmmkyer
OpUTHHAJIbHBIE HCCIIE0BAaHUs, 0030pHBIE CTaThU, KOPOTKHE COOOLIEHHS B 00JACTH XMMHUYECKOTO
MAaIIMHOCTPOEHUS, COBPEMEHHBIX MaTepHasioB, OMOXUMHHU. JIOCTYNEH MOJHOTEKCTOBBIH apXUB C
2011 roxa: http://www.ashdin.com/journals/published.aspx?jid=jace.

8.4. Ilepeuenb NporpaMMHOro obecnevyeHus

Ne Hanmenosanue IO PexBHU3UTEI HOFOB?pa
n/n (naTa, HOMep, CPOK /el CTBHUSA)
1 | Windows: moroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc JENCTBUS — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok

JiecTBUsL — OecCpOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OeCCPOUHO
AcademicEdition

3 | MathCAD Bepcusi14 wiu 15 Axt 1/m ot 21.07.09 (T'oc. Kontpakr

487 ot 28.05.09), 6eccpounbIii




8.5. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM JJIA OCYHIeCTBJIECHUS
00pa30BaTeILHOIO NMPoIecca MO0 JUCHUILINHE

HaumeHoBaHue 000py10BAHHBIX YU4eOHBIX
Ka0UHEeTOB, JJA00paTOPHUil, MACTEPCKUX U

Ne JAPp. 00bEKTOB /1JIsl IPOBeeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/m | NpaKTHYeCKHX U JJaOGopaTOPHbIX 3aHATHIA,
IOMEIEeHUH JJISI CAMOCTOATEILHOM
padoThl o0yuawmmxcs (HoMep ayAUTOPUH)
1 Jlab6oparopusa «TexHonorus Cronel  nabopaTOpHbIE  OCTPOBHBIE
OpPraHMYECKUX COCIMHEHHIT». ¢busnueckue; Cromnbl OCTPOBHBIE
VueOHast  ayquTopusi  JUId NPOBEACHUS | XUMHUYECKUE; IMOJIKM JJIsi  IOCYy.bl;
n1abopatopHbix pabdor. (A-311) Motiiku; CToIbI 7a00paTOPHEIE;
Cronbl mMCbMEHHbIE; IIKa] BBITSHKHOM
15001IB; mxadsr cymmmsabii WS31,;
O0aHs BOJAsHas MHOIOMECTHas; I€Yb
My(denpHas; TIIMTKA  AIIEKTPHYECKAs;
MarHuTHas Melaika.; tepmocrat VTS;
ammapar ISt OTIpeieIeHuUs
TeMIIepaTypbl BCHBILIKH; J1a0OpaTopHas
peKTH(UKAIIMOHHAS ~ KOJOHHA;  BECHI
aHAJUTUYECKHUE BJIP200; BECHI
3JIEKTPOHHBIE HL100; IITATUBBI
71abopaTOpHEIE; TabypeTsl
nabopaTropHble;  CTyJd;  XHMHYECKas
10CYJ1a, TOCKa MEJIOBasl.

VYuebnast ayauropusi ansi  npoBeaeHuss | CTonpl  yYEHHYECKHE  JIByXMECTHBIC

3aHATUN JIEKIMOHHOTO THUMA. Yd4eOHast | (MOHOOJIOKH), CTOJ MPEINoIaBaTeIbCKuil,

ayoUTOpUs IS TIPOBEACHUS  3aHATHH | CTyl MPEeTo1aBaTeIbCKUH, JI0CKa

CEMMHApCKOro TUMa. YdeOHas ayAuTOpUs | ayIAuTOpHas (menoBas), Tabiuia

2 TUIst KypCOBOTO NpOEeKTHpOBaHUsl | MeHseneesa.

(BBINIOJIHEHUSI KYPCOBBIX paboT). YueOHas

ayIUTOPHS JUISI TIPOBEICHUS TPYIIOBBIX U

WH/IUBUYaIbHBIX KOHCYJIbTAIUH.

VYyeOHast ayautopust Ajst

NPOBE/ICHUS 3aHATUH TEKYLIEro KOHTPOJIS U

POMEKYTOUHOH arTecrammu. (A-419)

JlaGopatopuss "lIpoumeccsl u anmapatrbl | CToiabl ~ yYyeHMYECKHME  MOHOOJIOKH,

3alUThl OKpyXkartomed cpenpl". YueOHas | Cronbl, CTynbs, J0cKa ayJUTOpHAas

ayqUToOpus JUIs TPOBEAEHUS 3aHATHH | (MesoBas), MPOEKTOp, HOYTOYK, SKpaH

CEMHHApCKOTO THMA. Y4eOHas ayAuTOpUsl | TIEPEHOCHOH, YCTaHOBKa

3 ISt KypCOBOT'O IPOEKTHUPOBAHUS | TEXHOJOTHYECKOTO KOMILJIEKCa,
(BBITIOJIHEHUSI KYPCOBBIX paloT). YueOHas | MO3BOJSIOLIAs CHU3UTh
ayJUTOpUs Uil TPOBEIEHUsS] TPYNIOBBIX M | paclpocTpaHeHHe a’3pOIUCIIEPCHON
WH/INBUTYATbHBIX KOHCYJIBTAI[M. | CHUCTEMBI B IPOCTPAHCTB., YCTaHOBKA,
VYyeOHast ayIuTOpHs Ui MO3BOJISIONIAS CO311aTh

MIPOBEJICHUS 3aHATUI TEKYIIEro KOHTPOJIS U
POMEKYTOUHOM aTTectaruu. (A-409)

a’POJMHAMUAYECKYO TATY.

Jlaboparopus "IIpoueccoB u AXII".

Y4eOHass ayauTopus IS TPOBEIACHHUS
3aHIATHA CEMHUHApPCKOTO THMA. YueOHas
ayJIMTOpHS TUTS KypCOBOTO

JlaGopaTopHbI€ YCTAaHOBKHU 110 U3yYEHUIO
mpoiecca  peKTHu(UKaluu, Mporecca
teronepenadn  (tpyba B TpyOe),
naboparopHas yCTaHOBKa TUTST




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKHUX U
Ap. 00bEKTOB ISl IPOBEAEeHUS
NMPAKTHYECKHUX M JIAa00PATOPHbIX 3aHATHIA,
MOMeIIEeHU 1JIs1 CAMOCTOATEIbHOMI
padoThI 00yYaImMxcs (HoMep ayJAuTOPUH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

MPOSKTUPOBAHUS (BBITIOJTHEHUS KYpPCOBBIX
pabor). YyeOnas ayIuTOpUs  JUIsS
MPOBEICHUS TPYTIIOBBIX u
WHJIMBUIyaIbHBIX KOHCYJbTAlUH. Y4eOHas
ayUTOpUs  JUISL  TIPOBEICHHS  3aHATUN
TEKYIIET0 KOHTPOJSI M IMPOMEKYTOYHOMH
arrecraiyn. (A-118)

U3MEpEHHUsl JIaBJICHUS, CTAalMOHAPHOE
Meaua 00OpylOBaHWE, WHTEPAKTHBHAS
nocka. CTonbpl Yy4YEHMUYECKUE, CTYJIbs
yYEHUUECKUE.

KommnbroTepHsrit KJacc. VYueOHast
ayauTOpHst U1 TPOBEACHUS  3aHATHA
JIEKLIMOHHOTO TUNa. Y4eOHas ayauTopus uis
NPOBEJICHUSl 3aHATHA CEMHUHAPCKOTO THIIA.
VYuebnast  ayauropust IS TPOBEICHUS
nabopaTopHbIX paboT. YueOHas ayauTopHs
TUIst KypCOBOTO POEKTUPOBAHUS
(BBIIOJIHEHUSI KYPCOBBIX paloT). YueOHas
ayJUTOPHs JJIS IPOBEICHHS TPYIIIIOBBIX U
VH/JUBUIYalIbHbIX KOHCYJbTaUN YdeOHas
ayauTOpHst sl TPOBEACHUS  3aHATHA
TEKYLIEro KOHTPOJIA M  HPOMEXKYTOUHOU
arrectanuu. (YJIK-203)

IlepeHOCHOM TPOEKTOp, 3KpaH, CTOJIBI
KOMIIBIOTEPHBIE, CTOJ

IPENOIaBaTeIbCKU, CTYJIbs, J0CKa
ayauropHas (MapkepHas)- I1K ¢ Beixonom B
ceTb MHTEpHET.

[Tomerenne TUISt CaMOCTOSITEIILHOM
pabotbl o0yqaronuxcst. (I'-401)

Croubl, CTYJbs, KOMIIBIOTEPBI.
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