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Buja 3anaTui OLICHKOH
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Pabouyto nporpamMmy coctaBui(u):
CT. nmpenogasarens ['onuapos M.B.

(Oonarcnocms, yuenoe 36anue, cmenens, amunua 1.0.)

(Oondcnocmo, yuenoe 3ganue, cmenenv, Pamunus 1.0.)

PenenzupoBanue paboueil mporpaMMbl TUCHUTUIHHBIL:

X OTtcyTcTBYeT

Peuensent

(Oonorcrnocms, yuenoe 36anue, cmenenv, Pamunus 1U.0.)

Pabouas nporpamma auciuIuinHbl coctaBiieHa Ha ocHoBaHUKM PI'OC BO u y4yebHOrO miana
HarpaBieHust noarotoBku 18.03.01 Xumudeckas TeXHOJIOTHS

Cpok peiicTBust pado4eil mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2031 r.

YTBEPXJIEHO
Ha 3acenanmn xadenpsl « XumMudeckast TEXHOJIOTHS B peCypcocOepeKeHUE»

(mpotokoun 3acenanust Ne 1 ot «29» aBrycra 2025 r.)



1. Ileab ocBoeHHUsI AN CIUILIMHDBI

HGHB OCBOCHUA IUCHUIIIIMHBI — (bOpMPIpOBaHI/Ie Y CTYACHTOB 3HAHUA OCHOB HAyKHU O
nponeccax, MpoOTeKarInX B XUMUYCCKHUX TCXHOJIOTUAX W allraparax, CO3JaHUuC NPCACTaBJICHUA O
€€ BaKHEHIIINX MPAaKTUYCCKUX MMPHUITOKCHUSAX.

2. Mecro aucuuminabl B crpykrype OIIOII BO

Jannas mucumiuinHa (yueOHbI Kypc) oTHocutcs K broky 1 «AucuumiuHbl (MOIYNTH)»
(BapmaTHBHAS 4acCTh, JUCIUIUIMHBI TIO BBIOODY).

JIMCIUTIITMHBI U IPAKTUKH, HA OCBOCHUH KOTOPBIX 0a3upyeTcsl TaHHAS TUCITUTUIAHA!

«Dusukay, «Bricmas marematuka», «OOmas U HeopraHuueckas XuMus», «HkeHepHas
rpadukay,

«O0mIas xuMrueckast TeXHOJIOTHs», «IIporeccsl U anmapaThl B XUMUYECKOW TEXHOJIOTHUU U
OMOTEXHOJIOTHNY, « XUMUYECKasi TEXHOJIOTHSI OPTaHUYECKUX U HEOPTaHWIECKUX BEIIECTB 1».

JIMCUMITTMHBI U IPAKTUKH, JUIsI KOTOPbIX OCBOCHUE JAHHOM AUCLUIUIMHBI HEOOXOAMMO KaK
npenuectsyrouee: «[loaroroska k mpoueaype 3aluThl U npouenypa 3amursl BKP».

3. [InanupyemMble pe3yabTaTbl 00y4eHHs

®opmupyemble U HNupukaropsl
KOHTPOJIHpYeMbIe AOCTHKEHUSI IlnanupyeMble pe3yabTaThl 00yYeHHs
KOMIIeTeH M KOMIIeTeH Uit
(Kol 1 HAaMMEHOBAHNE) (xon m
HauMEHOBAHHE)
[K-7 Cnoco6nocts | I1IK-7.1. Cnocoben 3HaTh:
OCYIIECTBIIATh PAIMOHAIBHBIN | BBITIOJNHATH pacyeT | CBOMCTBA u XapaKTePUCTUKU
BBIOOP MaTepHaaoB Ha OCHOBE | TEXHUKO- KOHCTPYKIIMOHHBIX,  JKApOMPOYHBIX U
aHaJIN3a B3aWMOCBS3H MEX]Y | SKOHOMHUSCKHUX KOPPO3UOHHO-CTOUKHX MaTepHaJIOB,
WX COCTaBOM, CTPYKTYpOW WU | MoKazaTelned Tpu| MPUMEHIEMBIX npu W3TOTOBJICHUH
CBOWCTBAMH TIPH  PEIICHUH | POCKTHPOBAHUHT 000pyTOBaHUS XUMHYECKUX IPOU3BOJICTB;
npodeccCHoHaNBHBIX 3a7a4 XUMHKO- KpUTEpUHU  BBIOOpa  MaTepuaioB B
TEXHOJIOTHIECKHIX 3aBUCHMOCTH OT TEMIIEPATYPHI, JaBICHUS,
MIPOIIECCOB CpeIbl U 0OCOOCHHOCTEN TEXHOIOTUYECKOTO
mporecca;
BIIUSTHUC CTPYKTYPHI, cocTaBa W

TEXHOJIOTHUHU IMOJTYYCHHA MAaTCPHUAJIOB Ha UX
OKCINIYAaTAIMOHHBIC XapaKTCPHUCTHUKHU.

YMeTs:

aHaJTM3UpOBaTh paboure yCIOBHS MAaIIUH
u anmnaparoB u no0upath
COOTBETCTBYIOILINE MaTepuaibl
KOHCTPYKIU;

HCII0JIb30BATh CIIPaBOYHbBIE u
HOpPMAaTUBHbIE MaTepHuajbl MpH BHIOOpE
MaTEepHaos;

000CHOBBIBaTh BbIOOp MaTepHaia ¢ TOYKU
3peHus IIPOYHOCTH, XUMHYECKON
CTOMKOCTH, TE€XHOJIOTMYHOCTH u
CTOUMOCTH.




Bianers:
HaBBIKAMH NTPUMEHEHUS KI1acCH(PHUKaTOPOB
u 0a3 JaHHBIX MaTE€pPHUAJIOB;
METOIaMH pacuera pecypca "
JOJITOBEYHOCTH OOOPYZOBaHUS C Y4ETOM
CBOMCTB IPUMEHSAEMbIX MaTCPHAJIOB;
MHCTPYMEHTAaMH OIICHKH BIIMSIHUS YCIIOBUH
OKCIUTyaTalli Ha W3MEHEHHE CBOMCTB
MaTepHAJIOB.




4. CTpyKTYypa M coiep:KaHue AUCUUILIMHBI

DopMbI
Bun TeKyl1ero
. . . Oo0nbem, HNurepakrus, KOHTPOJIsA
Moayas (pa3aen) |yueOnoi | HammeHnoBanme Tem 3anusiTuii (yueOHoii pabotsr) |Cemectp bansl
paGoThi q, q, (HamMeHOBaHHe
OLICHOYHOI 0
cpeacTna)
Moayas 1. Jlekl |BBenenue, cTpyKTypa AMCUUIUIMHBI, KIaccupUKaius A 2 — —
«TemmooOMeHHBIE 000pyI0BaHUSI.
MaccoOOMEHHbIE Jlex2 |Ha3znauenwue, BBIOOp u KJIaccU(pUKALUI A 2 — —
anmaparbn TEII000MEHHBIX anmaparoB.
Jlexk3  |[KoxyxoTpyOdaThle TEIIOOOMEHHHUKH. A 2 - —
Jlexk4 |TeruiooOMeHHUKH BO3IYyILITHOTO OXJIAKICHMA, A 2 — —
«Tpyba B TpyOe», OpOCUTENbHbIC, MOTPYKECHHBIC
3MEEBHKOBBIC 1 CMECUTEIIbHBIE.
Jlek5 |MaccooOMeHHbIe anmaparsl. Knaccudukanmus. A 2 — —
TapenbuaTeie  MaccOOOMEHHBIE — ammapaTbl IS
MPOIECCOB PeKTHU(HUKAIIUN U A0COPOIUH.
Jlek6  |HacamouHbple MacCOOOMEHHBIE anmmapaThl. A 2 - —
IIpl  |[Ilpumepsl W  pelieHWe 3amad MO  Macco- U A 2 - - Ortuer no
TETI00OMEHHBIM IPOIECCaM. MIPaKTUUYECKOMY
3aHsaTuIo Ne 1
[Mp2  |DneMeHTBHl  KOXKYXOTpPyOuUaThIX  TETNIOOOMEHHBIX A 2 — — Oruer 1o
anmaparos. MIPaKTHIECKOMY
3aHATHIO No 2
[Ip3  |Pacyer Ha MPOYHOCTH 3JTEMEHTOB KOXKYXOTPYOUaThIX A 2 — — Otuer o
TEIUIOOOMEHHBIX annaparos. MIPaKTUYECKOMY
3aHsaTUIo Ne 3
[Ip4  |[Pacuet pekTU(UKAIIMOHHBIX KOJIOHH. A 2 — — Otuer o
MIPaKTUYECKOMY

3auaTuro Ne 4




DopmbI

Bun TeKyl1ero
. . . Oo0nbem, HNurepakrus, KOHTPOJIsA
Moayas (pa3aen) |yueOnoii | HammeHnoBanme Tem 3ansiTuii (yueOHoii padboter) |CemecTp bansl
paGoTEI q, q, (HamMeHOBaHHe
OLICHOYHOI 0
cpeacTna)
[IpS |Pacyer  KOJOHHBIX ammapaToB Ha IMPOYHOCTH M A 4 — — Oruer 1o
YCTOMUMBOCTH MIPAKTUIECKOMY
3aHATUo0 Ne 5
Cp Nzyuenue teoperudeckoro marepuana. [logroroska A 20 — — Pedepar-
OTYETOB MO  MPAKTUYECKUM  3aHATUSIM U pe3eHTalus
nabopaTopHBIM paboram. Brimonnenue
WHANBUAYAIbHbBIX 3a/IaHUM.
Monyasb 2. Jlex7 |Haznauenme wu Kimaccuukanmus peaKIMOHHBIX A 2 — —
«PeakinoHHbIe anmaparos.
anmnaparbsn Jlek8  |AmmapaTsl A7 )KUAKOCTHBIX PEAKIIMMI. A 2 — —
Jlex9  |Cocynpl ¢ pyOalikoii. A 2 — —
Jlek10 |I"a30KMAKOCTHBIC PEAKTOPHI. A 2 — —
Jlexl] |AnmapaTel g DpOBENEHMS Ta30BbIX pPEaKIMA Ha A 2 - -
TBEPJIOM KaTaJIU3aTopeE.
Jlex12 |IlepcriekTBHAs peaKIMOHHAS TEXHUKA. A 2 - -
[Ip6  |Pacuer peakTopa-KOTIa MEPUOIUYECKOTrO IEUCTBUSI. A - - Ortuer no
MIPaKTUYECKOMY
3aHATHIO Ne 6
IIp7  |Pacyer peakTopa-KOTJa HEMPEPHIBHOTO ACHCTBHUS. A 4 - - Ortuer no
IIPAKTUYECKOMY
3aHATHIO Ne 7
[Ip8  |Pacuer anmapaToB ¢ TBEPABIM KaTAIU3aTOPOM. A 4 - - Ortuer no
MIPaKTUYECKOMY
3aHATHIO Neg
[Ip9 |Pacder TONMMMHBI CTEHKH COCyJa IOJ JABICHHEM C A 4 - - Otuet no
Y4€TOM KOPPO3HOHHOT'O U3HOCA. MPaKTUYECKOMY

3aHATHIO Ne9




DopmbI

Bun TeKyl1ero
. . . Oo0nbem, HNurepakrus, KOHTPOJIsA
Moayas (pa3aen) |yueOnoii | HammeHnoBanme Tem 3ansiTuii (yueOHoii padboter) |CemecTp bansl
q, q, (HamMeHOBaHHe
padoThbI
OLICHOYHOI 0
cpeacTna)
Cp Nzyuenue Teoperudeckoro marepuana. [logroroska A 33,75 — — Pedepar-
OTYETOB MO  MPAKTUYECKUM  3aHATUSIM U Mpe3eHTalNs
1ab0paTOPHBIM paboTam. Brimonnenue
WHAVBUAYAIbHbBIX 3a/IaHUH.
Moays 3. TexHonornueckue TpyOOIPOBOIBI u ux
«Texnomoruueckue Jlexl3 KaTeropuiHOCTb. A 2 B B
TPyOOIPOBOBI 1 TpyOsbl, coeauHUTENBHBIE €TaJId, KOMIEHCATOPhl U
apMarypa» Tlexl4 OTIOPBI TPYOOIIPOBOIOB. A 2 B B
TpyOonpoBoanas apmatypa. OCOOEHHOCTH MOHTa)Ka
Jlex15 |um skcmmyaranuu TpyoorpoBoioB. BeiBepka u A 2 - -
3aKperyIeHue CMOHTUPOBAHHOTO 000PYAOBaHMUSL.
Otuer no
Pacuer Ha MpPOYHOCTH TEXHOJOTMYECKHX CTaIbHBIX
TIp10 Tpy6ONpPOBOI0B AaByieHueM 10 10 MITa A 4 a a TPAKTITICCKOMY
yYOOIIpOBOJAOB 11 A : 3aasaTHo Nel0
[Ipll |Pacuer Ha NPOYHOCTH CTATBHBIX TPYOOIPOBOIOB A 4 - - Ortuer no
BBICOKOT'O JTaBJICHUSI. MIPaKTUYECKOMY
3ansaTuio Nell
[Ipl2  |Pacuer 9HEProdHEeKTUBHOCTH anmnapaTroB A 4 — — Oruer 1o
TPAHCIIOPTUPOBKH KUAKOCTEH MIPAKTUYECKOMY
3aHaTho Nel2
Cp N3yuenue Teoperudeckoro marepuana. Ilogroroska A 20 — — Pecgepar-
OTYETOB IO  MPAKTUYECKUM  3aHATUSIM U npe3eHTalHs
1abopaTOPHBIM pabotam. Brimonnenue
WHAMBUAYATbHBIX 3a1aHui. [ToAroToBKa K 3a4ery.
T1IA 3adeT ¢ OLIEHKOH A 0,25 — — 3ayeT ¢ OIEHKOM
Hroro:| 144




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu y4eOHOTO Kypca TUCHMILIMHBI UCTIOJIB3YETCS TEXHOIOT U TPATULIMOHHOTO
oOydeHus, BKJIIOYAOIIAs JIEKIMH, MPaKTHYECKHWe 3aHATUS U J1abopaTOpHble pabOThI, KOTOpHIE
IIPEAINOJIAraoT IOCIEI0BATEIbHOE U3JI0KEHUE MaTepraa IpernoaasareieM. JIeKuus ¢ 31eMeHTaMu
nucKyccnu. Jleknus-npe3eHranus.

[IpakTuyeckue 3aHATUS U J1abOpaTopHble pPabOTHI C pelleHHeM 3ajad, oOCyKIAeHue
IrOpUTMa PEIIEHUs 3a/1a4 U NOJIyYEHHBIX PE3YyJIbTATOB. BBINOHEHNE MHANBUAY AJIbHBIX 3aJaHH.

6. MeToauueckue YKazaHus M0 OCBOCHHUI0 TUCHHUIIJIMHBI

_Ilpu ocBOeHMH TEMBI HEOOXOINMO:

W3yunTth yueOHBIM MaTepuana N0 IUCHMIUIMHE «MalMHbBI M annapaTbhl XUMHYECKHX
IIPOU3BOJICTBY, UCIOJB3YS JIEKIIMOHHBIN Kypc, HopmaTuBHYI0 nokymeHrauuto (COCT, ASME, ISO)
¥ pecypchl OnbmoTeunoro Gponna;

aKLIEHTUPOBATh BHUMAHKE Ha: IPUHIIUIIAX IPOSKTUPOBAHUSI XUMUYECKOT0 000pYA0BaHUS
(pacuéThl MPOYHOCTH, TEPMETUYHOCTH, TEIIONEPEaay, yuyeT KOPPO3HOHHBIX, TEMIIEPATypPHBIX U
MEXaHUYECKUX Harpy3oK; KpHUTEpHsX BblOOpa MaTepuanoB (TEXHOJIOTMYHOCTh 00pabOTKH,
CTOMMOCTb, KOPPO3MOHHAsl CTOMKOCTb, COOTBETCTBUE YCJIOBMSM OKCIUTyaTalluH; COBPEMEHHBIX
meromax mnpoms3BoacTBa (cBapka (TIG, MIG), nuteé, anguTuBHBIE TexHOoJoruu (3D-medarts
METaJUIOM, IPUMEHEHHE KOMIIO3UTHBIX MaTepHaIOB U HAHOIIOKPBITHUH).

MeTtoauueckue peKOMEHIalluH K BHIIIOJHEHUIO CAMOCTOSITEIbHOU PabOTHI:
1. M3yueHne TeOpeTHUECKOro marepuaia IO HM3y4aeMoil Teme, HU3JI0KEHHOTO B Yy4eOHO-
METOMYECKOM 1MocoouH, ¢ PoKycoM Ha:
1.1. Knaccudukamnuro o60py10BaHUs:
" Peakrtopsl (IIeproIMYECKOT0/HEMIPEPHIBHOTO ACHCTBUS).
TennooOMeHHUKH (KOKYXOTpYOHBIE, TUIACTUHYATHIC).
Cemnapatopsl (rpaBUTallMOHHBIE, IEHTPOOEIKHBIE).
1.2. Metospl pacuéTa mapaMeTpoB:
" Tommuna cTenok cocy o o gasiaeanem (TOCT 34233.1-2023).
Br16op yrutotHeHui (haaHIeBble COSTUHECHHUS, POKIIAIKH).
1.3. HopmaTtuBHBIE TOKYMEHTHI:
I'OCT 34233.1-2023 «Cocynapl u annapatbl. HopMbl 1 METOABI pacueTa.
ASME BPVC (Boiler and Pressure Vessel Code), paznen VIII.
2. Bormpocs! 151 caMOCTOSATENbHON pabOThI CTYIEHTOB:
2.1. Pa3paboraiiTe 3CKU3 peakTopa JiJIsl CHHTEe3a METaHoJIa, yUYUThIBast pabouee nasienue 10
MlIla u Temneparypy 300 °C. O6ocHyiiTe BBIOOp MaTepualia Kopiyca.
2.2. PaccunTaiiTe TOJIIMHY CTEHKH TEIIIOOOMEHHUKA M3 HEPKABEIOIIEH CTaIH, paboTaronero
npu nasiennn 5 Mlla u temnepatype 200 °C. Yurtute 3anac Ha Koppo3uto 1 Mm.
2.3. CpaBaute 3((HeKTUBHOCTh KOXKYXOTPYOHBIX W IJIACTUHYATBHIX TETNIOOOMEHHUKOB IS
MPOIIECCOB OXJIAXKICHUS XJIOPCOIEPIKALIUX CPEl.
2.4. OObsicHUTE TPUHOUI PabOTHI IEHTPOOESKHOTrO Hacoca. Kakme Marepwainbl CleayeT
UCIIONB30BaTh JJIsl pabouero Kosieca Mpu rnepexayke abpa3uBHBIX CyCIICH3U?
2.5. Ilpemioxure METOJl COEIMHEHMS JeTalel ammapara u3 TuTaHa u craiau. OOocHyiiTe
BBIOODP TEXHOJIOTHH CBApPKH.
2.6. llpoananu3upyiiTe TNPUUMHBI BHOpPAMU TPYOONPOBOJOB BBICOKOTO JIABJICHHS.
[Ipennoxxute KOHCTPYKTUBHBIC PEIICHUS AJISl UX YCTPAHEHUSI.
2.7. Pa3paboraiiTe peKOMEHJalMu 10 MOJAEpPHU3ALUU Cenaparopa JUisl MOBBIIICHUS €ro
MPOU3BOUTEIILHOCTH.
3. IloxroroBka K ayAMTOPHBIM 3aHATHSAM (IIPAKTHYECKUM 3aHATHAM / JaOOpaTOPHBIM
paboTam 1 IPOMEKYTOYHOM aTTECTALMH):
MOBTOPUTb METO/1bI pacy€Ta HAPSLKEHUIN B COCYAAX MO/ 1aBJICHUEM;



u3yunth npumepsl npumeneHust CAD-cuctem (SolidWorks, AutoCAD, Kommac-3D)
JUTSL IPOEKTUPOBAHUS arapaToB.
4. CaMmocTosITeNIbHOE TPOUYTEHHE, MPOCMOTpP, MHTEpHET-pecypchbl, MOBTOpEHHE Yy4eOHOro
MaTepuana:
PEKOMEHYEMBIE PECYPCHI:
" mayumsle crtatbM Ha Elibrary.oru mo Teme «IIpoeKTHpPOBaHHE XUMHYECKOTO
000pyI0BaHUAY;
6a3p1 nanHbIx crangaptToB (ASME Digital Collection, 'OCT online);
Buaeoypoku o 3D-monenuposanuio B Autodesk Inventor.

5. JlaGopaTopHble pabOThl BKIIIOYAIOT B ce0s pelIeHHe MPHUKIAJHbIX, PAaCYETHBIX U
CUTYaIIMOHHBIX 3aJ1a4, 00CYXICHUE PE3yIbTaTOB JAESITEIbHOCTH.

6. [ToaroToBka OT4YETOB MO MPAKTUUECKUM 3aHIATHUSIM U J1a00paTOPHBIM paboTam:

6.1. BrImonHeHHOE TNpaKTUYECKoe 3aHATHE / JjabopaTopHas paboTa JOJKHBI OBITH
o(QOpMIIEHBI B TEKCTOBOM penakrope coBmecTUMOM ¢ Microsoft Word (¢ pacmmpenuem daiina —
doc/docx) ¢ nazBanuem ¢aitia, ®.1M.0. Ne I'pynnsr. MAXIIT Ne3ananus u BKIIO4aTh B ceOsl:

" HAMMEHOBAHWE M BAPHAHT PabOTHI;
: UCXOJIHBIE IaHHbIE;
_ ONKMCAHWE MPEUIAraeMoro PEICHHUS,

o0111ee 3aKII0UEHHE 110 pe3yIbTaTaM padboThl.

6.2. Ilpu cmaue ordyera CTYJIEHT JOJKEH OTBETUTh Ha BOIIPOCHI MPENOJaBaTels MO TEMeE
NPaKTUYECKOIo 3aHATHs / 1abopaTopHOU paboTe B yCTHOM (popme, HUCTIONIb3ysl OTUET 1o padoTe.

7. OueHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemect Kon koHTpO/IMpYeMOii KOMIIETeHIMH HaunmeHoBaHnue
P (1M ee YacTH) OLIEHOYHOI'0 CpeACTBA
A I1K-7 Omuembl no npakxmudeckum 3aHAMUAM

Ne [-12 6 anexkmponHom eude. Omuemuol
no nabopamopueim pabomam Ne [-8 6
91eKmponHHOM eude. Bonpocwl k 3auemy
Ne [-55.

7.2. TunoBble 3aJaHUS WU MHbIE MATEPHUAJIbI, HEO0OXOAUMBbIe JIJISl TEKYIEero KOHTPOJIst

7.2.1. Otuet 1o JabopaTopHOr pabore

TunoBoii npuMep 3aJaHuA:
JlabopaTopnass paGora Ne 1. Onrumusanusi KOHCTPYKLIMH KOXKYXOTPYOHOIo
TeIJIO00OMEHHHM KA.

Heas paGorbi: PaccuntaTh OCHOBHBIE TapaMeTpPhl KOXKYXOTPYOHOTO TEIIOOOMEHHUKA.
OnTuMHU3UpOBaTh KOHCTPYKILHUIO 10 KPUTEPUAM TEILIONEpE adu, THAPABINYECKOIO COIPOTUBIICHUS
u ctouMocTu. BeiOpaTh Matepuaisl 1715 TpyO U KOXKyXa ¢ y4eTOM KOPPO3UOHHON CTOMKOCTH.

OobopynoBanue 1 MaTepUAJIbI
1. IlporpammHoe obecrieuenune st pacueroB (Hampumep, Word, Excel, Python wim

CHELHATU3UPOBAHHBIE CUMYIISITOPHI).
2. WcxomHbie mapaMeTpsl — BEHIOMPAIOTCS COTIacHO BapuaHTa (Tadsmma 1).



Taoauua 1 — Hcxo

AHBIC TaHHBIC
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ot = < Q > < =
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1 120 - 80 | 20 — 60 5.0 4.5 Hepx. cranp VYraepoaucras 50
cTajb
2 | 150-90 | 25—70 7.5 6.0 Turan Hepx. cTanb 60
3 90 — 50 15— 40 3.0 2.5 Menb JlaTyHb 40
4 1200—120| 30— 100 | 10.0 8.0 Xacreuion Turan 70
5 80 — 40 10 — 30 2.0 1.8 | [TonmunponuieH I[IBX 30
6 | 180 — 100 | 40— 90 8.0 7.0 Hukenessrit VYrnepoaucras 65
CILJIaB CTajhb
7 1 130>70 | 25— 65 6.5 5.5 AnroMuHUR Hepx. cranb 55
8 | 10060 | 20— 50 4.0 3.5 I'padur CTeKI0mIacTHK 45
9 1250 - 150 | 50— 130 | 12.0 | 10.0 Kepamuka XacTemion 80
10| 70 — 30 5—25 1.5 1.2 [TonmusTHiien [Tonmumponuiien 25

IlOHOJ'[HI/ITeIILHLIe JaHHBbIC JJIfl BCEX BAPUMAHTOB:

nuametp Tpy6: 20 MM (Hapy»kHbIit), 16 MM (BHYTpeHHUN);

1Iar pa3MerieHus Tpyo: 25 MM (TpeyrobHBIi).

Tennoduznyeckue cBoicTBa CPEL:

ropsiunii notok: Boja (C, = 4.18 x/Lx/krK, p=0.001 Ila-c);
xonoaneli notok: macno (C, = 2.0 klx/xr-K, u = 0.05 ITa-c).

Teopeanecm/le CBCACHUSA

1. KoHCTpYyKIIMSI ¥ MPUHIUATI Pa0OTHI KOKYXOTPYOHOTO TETNIOOOMEHHHKA

KoxyxoTpyOHBI# TETUIOOOMEHHUK COCTOHT H3:

KOXyxa (BHEIIHsIs1 000JI04Ka), BHYTPU KOTOPOTO PACTIONOKEH MyUYOK TPYO;

TpyOHOTO TTPOCTPAHCTBA — CPEJIbI, MPOTEKAIOIICH BHYTpU TPYO;

MEXTPYOHOTO IPOCTPAHCTBA — CPEJIbI, IUPKYJIUPYIOMIEH MEXTy KOKYXOM H TpyOamu.

ITpuniun paGotsl: Temto nepegaercs OT ropsiuero NOToKa K X0JIOAHOMY Yepe3 CTEHKH TPyO.
Konctpykuus oOecrnieunBaeT BBICOKYIO 3()()EeKTUBHOCTH MpHU OOJBIIMX TMEpenagax TeMIepaTyp H

aBJIEHUSL.

2. OcHOBHbBIE pacueTHbIEC TapaMeTPhbI

2.1. TerumoBast Harpyska (Q)

KomnuuecTBo Ternia, mepenaBaeMoe MEXIY CpellaMu:

rae: G — MacCOBBIN pacxo]l Cpeibl (Kr/c);

0=G-C,- AT [kBr],

C, — ynenbnas TermnoeMKocTh (kJDx/(xr-K));

AT = Tsx — Tyux — pa3HoOCTh TeMriepatTyp notoka (°C).

(1)




2.2. Koapdunuent ternonepenaun (K)

XapaKTepmyeT CIIOCOOHOCTH KOHCTPYKIHHU MEPCAaBaTh TCIJIO:
1 1 d 1
= —, 2)
K a | a,

rae: oy, o — KO3(PGUIMEHTHl TEIUIOOTAAYH A TPYOHOTO M MEXTPYyOHOro MpPOCTPAHCTB
(Bt/M*K);
0 — TOJIIIIMHA CTCHKHU TPYOBI (M);
/. — TETIONPOBOIHOCTh MaTepuaina Tpyos! (B1/(m-K)).

KoadduuuenTs! Termnoornauu (a):

— Jusa typOyneHtHoro pexuma (Re > 2300):

Nu=0023- R’ - Pri, o =——", 3)
—  Jns mamunapuoro pexuma (Re < 2300):
Nu- A
— _p.06 p, 03 -
Nu = 0.3 R€ Pr y « 3 3 (4)
rae: Re :ﬂ — yucao PeitHonbca;
mS
cm
Pr = I” —yucno [Ipanarns;
d — nuameTp TpyOsI (M);
S — mIomaab ceueHus moToka (M?).
2.3. [Inomans Temnonepeaaroniei moBepxHocTu (A4)
Q
A= ——— [0? 5
W A’I‘c G [M ]7 ( )

rae: ATcp — cpennsist morapupmMuyuecKas pa3HOCTb TEMIIEPATYP:

AT, — AT,

AT = o
In (ATI)

AT‘l — Trop.Bx - TKO.‘I,BHX? ATQ = Tl’Op.Ble =

(6)

2.4. I'mapaBnuueckoe conpotusiieHue (AP)
OueHnBaeT sHEPro3aTparsl Ha MPOKAUKY CPE:

Jlig TpyOGHOTO mpocTpaHcTBa (TYpOYIEHTHBIN PEXUM):



_0.316-Re™"®-L-p-v?

AP [Ia], (7)
2-d e

rne: L — nnuna 1pyo (M);

p — IUIOTHOCTB CpeJibl (Kr/M?);

vV — CKOpOCTb MOTOKa (M/C).
2.5. KonngectBo Tpy6 (V)

A
N=—"— 8
™ dHap -L° ( )

rze: daap — Hapy>KHBI AuaMeTp TpyOsI (M).
3. Beibop marepuaion
TpyOsl: HepkaBeromast cTajdb (CTOHKOCTh K KOPpPO3HMHM), THTaH (BBICOKHE TEMIIEpaTyphbl),

MOJIMMEPHI (XUMHUUYECKasi MTHEPTHOCTB ).
Koxyx: yrmepomuctas cranb (IPOYHOCTH), CTEKJIOIJIACTHK (JETKOCTh), XacTeJUIon

(arpeccuBHBIE CpEJIbl).
IIpumep pemenus (1 BapuaHr)

VYcnoBue

Paccmotpum peaknuro nepBoro nopsinka 4 — B ¢ mapameTpamu (BapuaHT Nel):

Koncranra ckopoctu: k= 0.1 mun ';

Oo6mmee Bpemst npedbiBanus: 7= 10 MUH.
Pacuetsr
1. Pacuer teruioBoii Harpy3ku (Q):

Q = Gl > Cpl : (Tle = Tlnmx) =5.0-4.18- (120 — 80) = 836kBT

2. Onpenenenue kodpdunrenta remwonepenauu (K):
Koaddunument remnootaauu asst Boabl (TpyOHOE MTPOCTPAHCTRO):

_ Gi-dw  5.0-0.016

P = 0.001-0.0002 = 4000 (TypOyJICHTHBIIH PeXKHM ).

Re

Nﬂ 2 0023 : Rel].% . P'T‘“'4 = 0023 ) 4000()?& i 6().4 ~ 120

jVTL‘)\ 120'0.6 9
o1 = = —  4500Br/M%K
1 r’BH 0.016 50 T/h’l

KoaddunmenT rermmootaauu s Maciia (MeXTpyOHOE TPOCTPAHCTBO):



Go - dogs 4.5-0.024
Re = 5 dS_\le;«xIpyG = 0.05.0.0003 720  (maMHHAPHEIT peXnM )

]\lru — 03 ” Re[ui ’ P_r(].li - 03 5 720“.6 . 50(143 ~ 25

_ Nu-XA_ 25-015

a: = 156 Bt/m?- K
S 0.024 ;
O6mwmit k03P GUIUEHT TeTJIoNepeIavn:
1 1
K = = ~  140Bt/M* K
1 der 1 1 0.002 1
awtrxts mo 16 T 156

3. Pacyer miomaau Ternonepenaronieil moBepxHocTu (A):

Q 836000

— — ~ 150 M2
K- AT, 140-40 R

A

AT {cp} = 40°C (nocapugpmuueckas paznocms memnepamyp).
4. Onpenesenue Kojan4vecTsa Tpyo (V):

" Jlnuaa Tpyo: 6 M.
" [ToBEepXHOCTB OHO# TPYOBI:

Arpyon =T+ dyap- L=3.14-0.02- 6= 0.377 m*
KomuuecTtBo TpyO:

A 150
N = e 6
A e DSIT SRy

5. IlpoBepka ruapaBinyeckoro conpotusieHus (AP):

Jlnst TpyOHOTO MPOCTPAHCTBA:!

_0316-Re *®.L.p-v’
B D sl

AP ~  32xlla < 50kIla (romycTHMO).

BriBOA

KOHCTPYKI_II/IH YAOBJICTBOPSACT Tpe6OBaHI/I$IM 1o TeIiornepeaavYc u ruIpaBjIrKe.

KOHTpOJII)HbIe BOITPOCHI

1. OObsicHUTE TPUHLIUIT pabOTHI KOKYXOTPYOHOTO TEMJI000MEHHUKA. YeM OH OTInYaeTcs ot
IJ1aCTUHYATOro?

2. Kakue ¢axtopsl Bnusitor Ha ko3(pduuuent termonepenaun (K)? Kak ero moxHO
YBEJIMUYUTH?

3. Iloyemy B BapuaHTe C MacjioM (XOJOIHBIA TMOTOK) KOA(PQHUIMEHT TeruiooTaauu (o)
3HAYUTEIBHO HUXKE, YeM 171 Bojibl? Kak 3T0 komMneHcupoBaTh?



4. Kakue KOHCTPYKTHMBHbIE M3MEHEHMSI MOXHO BHECTH, €CIIM pacueTHOe AP MpeBbIlIaeT
JIOITyCTUMOE 3Ha4YeHHE?

5. B BameM BapuaHTe ObLT BBIOpaH TpeyroibHbIN mrar TpyO. Kakue mpeumymiectBa u
HEJIOCTAaTKH y 3TOTO PACIOJIOKEHUS IO CPABHEHHIO C KBaAPATHBIM?

6. Kak m3MeHHTCS KOHCTPYKIUS TEIUIOOOMEHHHUKA, €CIU TEeMIIepaTypy TopsdYero MmoToKa
yBenu4uTh Ha 50° C? YdecTh TeII0BOE pacliupeHrue MaTEpPHAIIOB.

Kpurepun ouenkmn:

OreHKa «3a4TeH0» CTaBUTCS CTYIEHTY, €CJIH OTYET IO JIAOOpaTOpHOW padoTe BKIIIOYAET
6osee 50% ot Tpebyemoro o6beMa U BBIIIOJHEH B COOTBETCTBHE C TPEOOBAHUSAMHU, YKa3aHHBIMU B
y4eOHO-METOIMYEeCKOM ITOCOOUH;

O1eHKa «He 3aYTEeHO0» CTAaBUTCS CTYIEHTY, €CITH OTYET 10 JTaOOpaTOPHOI padoTe BKIFOYALT
meHee 50% ot TpedyeMoro oobema.

7.3. OneHo4Hble cpeacTBa A NPOMEKYTOYHOH aTTECTANMH IO HTOraM OCBOCHUS
AUCHUTLINHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTecTalun

Cemectp A
Ne n/m Bonpocsl K 3a4eTy ¢ OIEHKOM

1 TpeGoBanws, NPEIBbABISIEMBIC K 000PYIOBAaHUIO XUMUICCKUX ITPOU3BOJICTB

2 Craauu MpoeKTHPOBaHMs 000PYI0BAHHS XHMHUSCKHUX IPOU3BOICTB

3 HopMmaTtuBHO-TexHHYECKas ~ JAOKyMEHTAlMsl Uil  MPOCKTUPOBAaHUS, pPacuyeTo B

u

9KCILTyaTalliy MAIIMH U annapatoB. MeToIbl ¥ crioco0bl pelieH s TBOPUSCKUX 33124

4 Pounb Tenmi00OMEHHBIX anmnapaToB B XMMHYECKON TEXHOJIOTHH U UX Ha3HAUCHUE

5 Koadduiment temmonepeayn B TEIIOOOMEHHMKAX U €TI0 pacyeT

6 KoaddurmenTs! TermmooOMeHa B TEIIIOOOMEHHUKAX U UX pacyeT IS OJHO(a3HBIX
TEIUIOHOCHUTEJICH U MPU HATMYHH (Ha30BbIX NIEPEX010B (KUIICHUES, KOHICHCAITHS)

7 OO6mue MeTopl HHTEHCU(UKAIIMK TIPOIIECCOB TEILUIONEPEIaut B TEIII000MEHHUKAX

8 Krnaccudukanus Temnoo0OMeHHbIX anmnapaToB

9 Turmbsl 1 XapaKTePUCTHKH KOXKYXOTPYOUaThIX TEINIOOOMEHHBIX aIlapaToB

10 TennooOMEHHUKH ¢ TEMIIEPaTYPHBIM KOMIICHCATOPOM Ha KOXKYXE

11 Termmo00MEeHHHUKY ¢ TUIaBaroIIei roj1oBKoi (Tumna I1)

12 Temmooomennuku ¢ U-00pa3ubiMu TpyOamu (tumna Y)

13 YcTpoiicTBo U XapaKTepHCTUKa Pa3IUYHbBIX TUIIOB KOXKYXO0-
TpyOUaThIX
TEMJI000OMEHHUKOB

14 KoncTpykimu u paboure XapakTepUCTHKH KOXKYXa U PACIIPEICTUTEIILHBIX KaMep
KOKYXOTPYOUaThIX TeMJI000MEHHUKOB

15 KoHcTpykinu u paboune XapaKTepUCTUKHU TEINIOOOMEHHBIX TPYO, TPYOHBIX PEIICTOK U
MIEPErOPOJIOK B KOKYXOTPYOUATHIX TEINIOOOMEHHUKAX

16 KoucTpykiuu, pabota u XapaKTepUCTHKU CEKITMOHHBIX, 3SMEEBHKOBBIX M OPOCUTEIHHBIX
TEMJI00OMEHHUKOB

17 Konctpykuuu, pabota 1 XapaKTepUCTHKH I'PaUTOBBIX TEIUIOOOMEHHUKOB U aIapaToB
BO3YIITHOTO OXJIaXKICHUS

18 HHuTeHcudukanms TemiooOMeHa B TpyOUYaThIX TEIUIOOOMEHHUKAX

19 KoncTpykuuu, pabota 1 XapaKTepUCTHKH IITACTHHYATHIX U CITUPATbHBIX
TEMI000MEHHUKOB

20 3aI[an/I pacducTa 1 noCJICA0BATCIbHOCTh IPOCKTHUPOBAHUA TEIIO0OMEHHBIX arIapaTroB




21

HOCJICIIOBE[TCHBHOCTB " paCyYCTHBIC 3aBUCUMOCTHU TCIIJIOBOTO U TUAPABIMICCKOTO
pacyeToB TEIII0O0OMEHHHUKOB-PEKYIIEPATOPOB

22 OcCHOBHBIE MOJIOKEHHSI MEXaHUUECKOI'0 pacyeTa 3JIEMEHTOB KOXKYXOTpyOUaThIX
TEMI000MEHHHUKOB

23 TexXHUKO-92KOHOMHYECKHE MoKa3aTeau 3PheKTHBHOCTH TEIJIO0OMEHHUKOB U UX pacyeT

24 KoHcTpykinu 1 paboTa Tem1o00MEHHHKOB Ha TEILIOBBIX TPyOax

25 HoBble nepcreKTUBHBIC TUITB M KOHCTPYKIIMH TEMJI000MEHHBIX alllapaToB

26 TunoBble KOHCTPYKIIMU BHITAPHBIX allapaToB U UX JIEMEHTOB

27 [Iporneccrr HakuneoOpa30BaHMs U OTJIOKEHUS 3arPSI3HCHHUI B TEIJIOOOMEHHUKAX U
BBITIAPHBIX anmapaTax

28 KoncTtpykuuu, paboTa 1 OCHOBHBIE XapaKTEPUCTUKH PEKTU(PUKALMOHHBIX KOJIOHH
HENPEPHIBHOTO JIEHCTBUS

29 Pacuer pekTH(UKAITMOHHBIX KOJIOHH METOJIOM TEOPETUUECKUX TaPEIIOK

30 Tunbl peKTHPUKAIMOHHBIX KOJOHH, UX BBIOOD

31 ['mapoanHAMUKa M THAPABINYECKOE CONMPOTHUBIICHUE 0apOOTaKHBIX KOJOHH

32 PacyeT KOHCTPYKTHUBHBIX DJIEMEHTOB U Y3JIOB PEKTU(DHUKAIIMOHHBIX KOJIOHH

33 [IyTH coBEepIICHCTBOBAHUS TEXHUKH PEKTH(HOHUKAIIUN

34 [TyTH YKOHOMHH TETUIOTHI B PEKTU(DHUKAIMOHHBIX YCTAHOBKAX

35 OCHOBBI TEXHUKH 0€30ITACHOCTH MPHU IKCILTyaTallMKH PEKTH(MUKAIMOHHBIX YCTAHOBOK

36 AOcopOroHHbIC KOJOHHBL. [IpuHITMIIBEI paOOTHI M pacueTra

37 TuroBsIie cXeMbI 1 KOHCTPYKITUHA a0COpOepoB

38 AnmnapaTsl JiJis TeTepOTeHHBIX peaKInil

39 Peaktops! naeanpHoro BeitecHenus (PHB)

40 Peaxrops! naeansHoro cmenienus (PUC)

41 PeakTopbl 17151 IpOBEICHHSI TOMOTEHHBIX KUJIKOCTHBIX U OMYJIbCUOHHBIX PEaKIuil

42 OCHOBHBIE KOHCTPYKTHBHBIC THIIBI U CPAaBHHUTENIbHAs XapaKTEPUCTHKA ammaparhl s
TeTePOreHHbIX peakiui

43 Armmapartsl 151 TeTepOTCHHO-KAaTAIMTUYECKUX PEAKIIMA PEAKTOPBI ISl Ta30BBIX PEaKIIHA
Ha TBEPJIOM KaTaju3aTope

44 TpeGoBanusi, IpeabsIBIsIEeMble K 000PY/I0BAaHIIO XUMUYECKUX MTPOM3BOJICTB

45 Posp Temio0OMEHHBIX anmapaToB B XUMHUYECKON TEXHOJIOTHH U X Ha3HAUYCHHE

46 OCHOBHBIC THUITBI XUMHYCCKUX PEaKIUi

47 (OCHOBBI TCOPHH XMMHUYECKHX PEAKTOPOB

48 CKOpOCTh XUMHUECKUX PEAKIIMA U YPABHEHHS] CKOPOCTH XMMHYECKOM peakiuu

49 [TepcriekTHBHAs TEIUIOOOMEHHAS ammapaTrypa

50 Y CTpolicTBO M XapaKTepHUCTHKA TSINIOOOMEHHHMKH THIIA «TPyOa B TpyOe»

51 Kakue mOCTOMHCTBA MMEIOT TEIJIOOOMEHHHMKH BO3IYIIHOTO OXJaxacHus? B kakux
CIy4asx uX HE CJIeIyeT MPUMEHSTh?

52 Yro Takoe perynspHas Hacaaka? HeperynsapHas?

53 B ueM cyTh caMOYIUIOTHEHHsI B 3aTBOPAaX BBICOKOTO JABJICHHUS?

54 [ToueMy peakTopbl ¢ MelIaIKaMu HE UCHOJIb3YIOT AJIs MMPOBEICHUS PEaKIuil pexnma
UJICATbHOTO BHITECHEHUS?

55 UT0 HA3BIBAOT TPYOOIIPOBOIHON apMaTypO?




7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

dopma
NpoBedeHUs!
Cemectp . KpuTtepun n HOpMbI OLIEHKH
MPOMeKYTOYHOM
aTTecTaluu
A 3ader ¢ OlleHKOMH  3Haer:
(ycTHO) Bech yueOHBIN MaTepuall MO H3ydaeMoin
JVCIIATUTHE u apryMEHTHPOBaHHO
UCTOJB3YyeT €ro B  HECTaHIApPTHBIX
CUTYaIIHsX, OpOSIBJISIE ~ TIPH~ 3TOM

«OTJIHUYHO»

HEOpJMHAPHBIC TBOPUECKHUE CITIOCOOHOCTH B
y4eOHOH JeATEIHHOCTH;

OCHOBHbIE TPHUHIUIBI, TEOPHUH, 3aKOHBI,
MpaBujia,  HCIOJb3yEeMBbIE ISl U3yYCHUS
OOBEKTOB  JHUCIUILIUHEL MIPU3HAKH,
rmapaMeTphl, XapakTEPUCTHUKHU, CBOWCTBA
O6’beKTOB, I/I3y‘-IaeMBIe B JUCHUIIIINHEC,
Monenu, CXEMBI, CTPYKTYPHI,
OIINCBHIBAIOIIINEC OGLGKTBI JUCHUITIIMHBI,
Metoapl, crmocoObl, TPHEMBI PEIICHUS
OCHOBHBIX 3a1a4,

OrneHKH, TIpeAeIibl, OMMOKH, OTPaHUYCHUS
IIPUMEHSAEMBIX METOJI0B, MOJECIIEH, TCOPUH.
| Ymeer:

HpI/IMeHSITL HOHy‘IGHHBIG 3HAHUA B
HECTaHJAPTHBIX YCIIOBHSIX, JeJIaTh
apFYMCHTI/IPOBaHHLIC BBIBOAbBI, OLICHUBATb
C MPAKTUYECKON TOYKU 3PEHUS OTAEIbHBIE
HOBBIE (DAKTHI, SIBIICHUS IPOLIECCHI, PEIIaTh
TBOPYECKHE 3aJ1ayd, BOCIIPUHUMATH UHYIO

ITO3ULIMIO (TOuKy 3peHus), KaK
aJIbTEpPHATHBHYIO, pu o0yueHun
I10JIb30BATHCSA JIOTIOIHUTEIbHBIMU
UCTOYHUKAaMU HH(OpMaLUK;

" Jlasath IOJIHBIE, JIOTUYHbIE "

00OCHOBAHHBIE OTBETHl HAa OCHOBHBIE U
AOIOJIHUTCIIBHBIC BOIIPOCHI I10 1/13yqaeM0171

JUCIMILIMHE.
Bnaneer:
i FJ’Iy6OKI/IMI/I 158 erHKI/IMI/I 3HaHUAMU,
HAay4YHOU TEPMHUHOJIOTUEN; YMEHUEM

JIOTIOJIHATh, AaJalTUPOBaTh M pa3BHUBATh
METO/Ibl, aJIFOPUTMBI, NIPUEMBI, METOIUKH
JUIS pellieHns] KOHKPETHBIX 3a/1a4;
YMeHuem aHanu3upoBaTh M MCIIOJIb30BaTh
HOPMaTUBHO-IIPaBOBbBIE JIOKYMEHTHI,
yueOHyI0, HayuyHyl0 M Jpyrue BUIbI
JUTEpaTyphl, Pe3yNbTaThl HAOIIONECHUN U
JESITEIbHOCTH.

«XOPOIIOY

3Haer:




Cemectp

®opma
NpPOBeIeHUs
NMPOMEKYTOYHOH
arTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

OcHoBomoaranme Teopud U (axThl,
JIOTUYHO OCBeIlaeT MPUYUHHO-
CJICACTBCHHBIC CBA3U MCIKAY HUMMU.

YwMmeer:

" Pa6orarhb CaMOCTOSITEIILHO, IIOATOTOBUTH
pedepar W 3aMMTUTHL €ro TMOJOXKEHUS,
JaBaTh IOJHBIC JIOTUYHBIC OTBCTHI U HE
JOTyCKaTh TPyOBIX OMUOOK (TpU OTBETE

I[OHYCKaIOTCSI HGHpI/IHI_[I/IHI/IaHBHbIe
HETOYHOCTH), CHUCTEMaTU3UPOBATh
MPOTPAMMHBIA  MaTepuajg C IMOMOLIBIO
MpernoaBaTes.

 Bnaneer:

YMeHueM CBOOOJHOTO  HCIIOJIb30BAHUS
M3YYEHHOTO MaTepuajia B CTaHAAPTHBIX
YCIOBUSX;  YMEHHEM  aHaJIM3UpPOBATh,
JenaTb BBIBOJABI IO TEXHUYECKUM U
SKOHOMHUYECKUM pacueraMm, MpaBHIBHO
WCIOJIb30BaTh TEXHOJIOTHIO, COCTaBIISAThH
MIPOCThIE TAOJIUIIBI, CXEMBI.

«yIOBIIETBOPHU
TEITHLHO

3Haer:

" 3Haer W IOHHUMAeT CyTh JIUCIMIUIAHBI,
OCHOBHBIX MOJI0KEHU I y4e0HOTO
MaTrepuania,

_Ywmeer:

[ToBepXHOCTHO aHAIU3UPOBATH COOBITHS,
CHUTYaIlMH, JIeJIaTh ONpe/IeJICHHbIE BBIBOIHI,
CaMOCTOSITENIbHO BOCIPOU3BOJUTD
00JIBIITYIO YacTh MaTepHasa.

Bnaneer:

" VMeHMeM faBaTh NPABWIBHBIC OTBETHI
(TomycKaroTCsl HEKOTOpble HETOYHOCTU U
HENPUHIUITHAIBHBIE OLITHOKH);

YMennem paboTaTh TONBKO C Y4YEOHOU
JIUTEPATYPOH, yYKa3aHHOHN
penojaBaTesieM.

«HEYJIOBJIETBO
PHUTEIHHO

He oTrBeuaeT HU Ha OOUH U3
TEOPETUUYECKUX BOIIPOCOB, HE MOMKET
OTBETUTH HU HA OJUH JIONOJIHUTEILHBIN

BOIIPOC.




8. YueOHo-MeToqMYecKOe U HH(POPMALMOHHOE 00eceYeHUue TUCIHILIMHBI

8.1. O6s13aTesibHAsA JIUTEpPaTypa

Tun (yueOHuK,

KoauuecTBo B

yueOHoe mocodue, HAay4YHOI
Ne TI'on
w/n ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJjioBoK) yueOHO-MeTOoAnYecKoe - ondbamoTexe /
nocodoue, NPaKkTUKYM, HaumeHoBanme
ap.) 9BC
1 | Ilonukapos N.1., MamvHel ¥ anmaparbl XHUMUYECKMX IIPOU3BOJCTB U Y4eOHoe mocobue 2020 OBbC «Jlanb»
laitaymmma M.T. HedTerazonepepadoTKu
2 | CunopoBa M.A., CoBpeMeHHbIE MaTepHUalbl B XUMHYECKOM Y4eOHoe mocobue 2022 OBbC «Jlanb»
Kysznenos JI.U. MAaITHHOCTPOCHUHU
3 | lopmees I1.H., JlebeneBa | TexHOMOTHYU M3rOTOBJICHUS XUMHUECKUX alIapaToB Y4eOHoe mocobue 2020 OBC «Jlanb»
O.B.
4 | HuxonaeB P.A., ®énopo | 'OCT u ISO B XxuMn4yeckoM MallIMHOCTPOEHUH Y4aeOHuK 2022 OBC «Jlanp»
JLK.
5 | Koznos B.M., CokosoBa CAD-npoekTUpoBaHUE XUMHUYECKHX allapaTroB B Y4eOHoe mocobue 2021 9BC «Jlanb»
T.IL SolidWorks
8.2. lonoiHMTEILHAS JINTEPATYPaA
Tun (yueOHuK, KosmnuectBo B
yueOHoe nocooue, HAYYHO
Ne A 3 ) I'on
w/n BTOPbI, COCTABUTEIHN arjiaBme (3aroJioBoK) yueOHO-MeToAu4YecKoe . oudanoreke /
nocooue, NPaAKTHKYM, HanmenoBanme
ap.) 9BC
1 Jle6enes B. I1., Mopo3o OcHOBBI pacueTa W KOHCTPYHMPOBAHHMS amnmnapaToB V4yeOHUK 2022 IBC «JIaaby
A. H. XUMHYECKON TEXHOJIOTHUH
2 bopucos A. B. Mexanuka ¥ KOHCTPYUpPOBaHHUE  OOOpYIOBaHUS VyeOHOe Tocooue 2020 IBC «Jlaupy
XUMUYECKUX POU3BOJICTB
3 Tumonun A.C., BacuibeB | DKciuryaTaius 1 peMOHT XMMHYECKOT0 000py/10BaHHs Vye6HOe TTocobue 2023 IBC «JIaapy

nr.




8.3. Ilepeuens npogeccHOHAIBHBIX 023 JaHHBIX M MH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

XuMu4ueckass MPOMBIIUICHHOCTh cerofHs. JKypHan «XuMHYecKash HpPOMBIIIJICHHOCTD
CEeroJHsA» MyOJIMKYeT OpUTMHAJIbHBIE CTATbU XMMHUKO-TEXHOJIOTMYECKOIO MPOQUIIs, COoAeprKaliue
HOBBIC DE3yJbTaThl 3aBEPIICHHBIX HCCIEAOBAaHUNA B OOJACTH XHWMHUYECKOH TEXHOJOTHMH H
OMOTEXHOJIOIMH, IPOMBIIIUIEHHOI'O BHEJIPEHUS U AKCILTyaTallul XMMUYECKUX NTPOU3BOACTB. XKypHai
TaKke MyOnuKyeT o0030pbl Hamboee HMHTEPECHBIX W AaKTYalbHbIX HAYYHBIX JIOCTHKCHUH H
MPAKTUIECKUX pa3padOTOK IO MyOIMKAIMAM OTEYECTBEHHON U HHOCTPAHHOH Me4aTH, HHPOPMAIIHIO
O TIPOBEJCHMU HAYYHBIX KOH(EpEeHLUH, CHUMIO3MYMOB M HAayYHO-NPAKTUYECKHX COBEUIAHUN B
00JTACTH XUMHYECKOW TEXHOJIOTHH U XUMHUYECKOW MPOMBIIIITICHHOCTH.

" TeopeTHyecKHe OCHOBBI XHMHUYECKOH TeXHOTOrHH. JKypHan myGIMKyeT cOOOLICHHS O
HOBBIX TEXHOJOTHMYECKHX IPOIEeccax B 00padaThIBAIOIICH MPOMBIIUICHHOCTH C TOYKH 3PEHHS
¢yHaameHTanbHOM HayKu. CTaTbhH B XKypHaJe MOCBAIIEHbI OCHOBAM TEIIOMaccoOOMeHa, IporeccaM
pasnenceHus, MeX(a3HBIM SIBICHUSM, TEYEHHIO CBITyYUX MaTepUAIOB, OHOTEXHOJIOTHH,
ONITUMM3AIIMY, aBTOMATU3alUU U YNPABJICHUIO, SKOHOMUHU SHEPrUH, METAJUIOB M CBHIPbS, 3alUTE
OKpYy>Karoleu cpenbl U cMexxHbIM TeMaM. JKypnan Bxoaut B [lepeuens BAK u cucremy PUHII. [lns
3aperuCTPUPOBAHHBIX Mosb3oBaTesneil Hayunoii snextpoHHOM Oubmmorexu (eLibrary) moctrynen
HOJHOTEKCTOBBIH apxus ¢ 2011 roga: http://elibrary.ru/contents.asp?titleid=8244.

Oriental Journal Of Chemistry. HayuHslii perieH3upyeMblii )KypHaJl OTKPBITOTO JIOCTYTIA.
Crpana: Unausa. SA3pik: anrnuiickuid. [IyOmukyeT pe3yibTaThl HAyYHBIX HCCIEIOBaHUM B o0jacTu
obmell xumuM, OWOXUMMH, CIEKTPOCKONHH, XHMHH OKpyXkaromed cpensl. Jloctynen
HOJHOTEKCTOBBIH apxus ¢ 2008 roaa: http://www.orientjchem.org/Archive.php.

Chemical and Process Engineering Research. XXypnan Ha aHrnmiickom si3bIKe
Me:xnyHapoJAHOTO MHCTUTYTa MO HayKe, TEXHOJIOrusM U oOpas3oBanuio (International Institute for
Science, Technology and Education) (CIIA, BemukoOpuranus, [onkonr). IlyGnukyer
OpPUTHHAIILHBIC CTAThH, KACAIOIIUECS PA3UYHBIX aCMIEKTOB XUMHYECKOTO MAIIMHOCTPOCHHUS, B TOM
qucie, YOpaBlIeHHE IMPOLEcCaMd U KOHTPOJbHOM3MEPUTENbHBIMU MpHOOpaMH  JaHHOTO
MPOU3BOJACTBA. Hoctynen MOJTHOTEKCTOBBIN apxuB c 2011
roza:http://www.iiste.org/Journals/index.php/CPER/issue/archive.

Journal of Advanced Chemical Engineering. Hayunslii perieH3upyemblii u pedepupyemblii
KypHaa OoTkpeiToro goctyna. Crpana: Erumer. SI3bik: anrnmiickuii. IIyOnukyeT opuruHaibHble
WCCIIeIOBaHMs, 0030pHBIE CTAThH, KOPOTKHE COOOIICHHUS B 00J1aCTH XUMHYECKOTO MAITMHOCTPOCHUS,
COBPEMEHHBIX MaTepuaioB, Ouoxumuu. JloctyneH mnosiHOTEeKCcTOBBIM apxuB c 2011 ropa:
http://www.ashdin.com/journals/published.aspx?jid=jace.

8.4. Ilepeuenb NporpaMMHOro odecnevyeHus
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8.5. Onucanne MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOII VI OCYIIeCTBJICHUS
0o0pa30BaTe/IbHOIO MpoLecca 10 JMCHUIIIMHE

HaumeHoBaHMe 000Py10BAHHBIX Y4EOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /1J151 IPOBe/IeHUs!
NMPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
MOMellleHU J1JI51 CAMOCTOATEIbHOM
padoThl 00yUaAKIIUXCs (HOMEP ayIMTOPUH)

IlepeyeHb 0OCHOBHOTO 060pPYA0BAHUS

JlaGoparopust  «TeXHOJIOTHSI OPraHMYECKHX
COCTMHEHUIN.

VYueOHast  aymuTopusi  JUIS TPOBEACHUS
naboparopHbix padot. (A-311)

Cronbl  nabopaTopHble  OCTPOBHbBIE

¢dusnueckue; Croubl OCTPOBHBIE
XMUMHYECKUE, TOJKH JUIS  TOCY/IbI;
Moku; CTOIBI nabopaTopHEbIE;

Cronbl MUCbMEHHBIC;, KA BBITSHKHOM
15001IB; mxadsr cymmnsHeiid WS31.;
OaHsg BOJsSHAsA MHOIOMECTHAs; IICYb
MyQelbHast; IUIUTKA JJICKTPUYECKAs;
MarHuTHasi Memaika.; TepmoctaT VTS;
amnmnapar JUIsl ONpeJIeJICHUsI TEeMIIEPaTyPhl

BCIIBIIIKH; naboparopHas
pEKTU(UKAIIMOHHAST ~ KOJOHHA;  BECHI
aHAJINTUUECKIE BJIP200; BECHI
AIEKTPOHHBIE HL100; LITaTHUBBI
1a00paTOPHEIE; TaOypeThl
nabopaTopHbIe;,  CTyJ;  XUMHYECKas

OCy/1a, JOCKa MeJIoBasl.

VYueOHass ayauTopus Ui TPOBEACHUS
3aHATUNA JIGKIIMOHHOTO TUMHa. Yd4eOHas
ayTUTOpUSl  JUISL  TIPOBEICHUS  3aHATUN
CEMHHApPCKOr0 TUMAa. YueOHas aynuTopus
JUIst KypCOBOTO MIPOEKTUPOBAHHUS
(BBIMIOJTHEHUSI KYpPCOBBIX pabor). YueOHas
ayJUTOpUS JJIsl TIPOBEJICHUSI TPYMIIOBBIX U
WHAUBUIYaJIbHbBIX KOHCYJIbTaIIH.
VYyeOHas ayauropust Ajst

MIPOBEJICHUS 3aHATUIN TEKYIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTanuu. (A-419)

Cronbl  y4eHHYECKHE  JABYXMECTHBIC
(MOHOOJIOKH), CTOJI TIPETIOaBATEIBLCKHM,

CTYT MPeroaaBaTeIbCKHIA, JTIOCKa
ayIUTOpHAs (menoBas), TabnuIa
Meneneesa.

JlaGoparopust "IIpomeccbl u  ammapartbl
3alUTBl OKpYyKaroImeld cpensl”. YdeOHas
aymIuTOpUsl Uil  TIPOBEICHHS  3aHATUN
CEMHHApPCKOr0 TUMa. Y4ueOHas ayIuTopus
JUTSE KypCOBOTO MIPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX paboT). YueOHas
ayIUTOpHUS AJIs MPOBEJIEHUS! TPYMIOBBIX U
WHIBUTYJTBHBIX KOHCYJIbTAITHH.
VYyeOHast ayauTopus s

MPOBEJICHUS 3aHSATUI TEKYIIETO KOHTPOJIS U
MPOMEKYTOUHOM aTTecTanu. (A-409)

Cronmel  ydYeHHYECKHE  MOHOOJIOKH,
Crosbl, CTynbs, JIOCKa ayIuTOpHAs
(MenoBas), TPOEKTOp, HOYTOYK, SKpaH

IIEPEHOCHOMN, YCTaHOBKA
TEXHOJIOTUYECKOTO KOMILJIEKCa,
NO3BOJISIOILAs CHU3UTH
pacnpocTpaHeHue a’poJMCIIEPCHOMN
CUCTCMBI B IMPOCTPAHCTB., YCTAHOBKA,
HO3BOJISIFOILAS cOo311aTh

a’POAMHAMUYECKYIO TATY.

JlaGopatopus "[IponeccoB u AXII".

VYuebHas ayauTOpUsl AN IPOBEACHUS
3aHATUH CEMHHAPCKOro TuMa. YueOHas
ayJIMTOpUS JUIs1 KypCOBOI'O IIPOEKTUPOBAHUS

JlaGopaTopHbIe YCTAaHOBKH 10 U3YUYEHUIO
nporecca peKTUPHUKAIMH, Tpoliecca
terionepenaun  (Tpyba B TpyoOe),
nJabopaTopHasl yCTaHOBKA JIJISl U3MEPEHUS




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHUIi, MACTEPCKUX U
Ap. 00bEKTOB /1151 IPOBe/IeHUs!
NMPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA,
MOMeIeHU JJI51 CAMOCTOATENbHOM
padoThl 00yyaoImuxcsi (HoMep ayIuTOPUM)

IlepevyeHb OCHOBHOTO 000PY10BAHMS

(BBITIOJTHEHUST KYPCOBBIX paboT). YueOHas
ayJUTOpHUsSl Ul MPOBEICHUS TPYIIOBBIX U
WH/IUBUYalTbHBIX KOHCYJbTAIMi. YdeOHas
ayIUTOpUsl Ui TPOBEACHUS  3aHATHH
TEKYIIEr0 KOHTPOJII ¥ TPOMEXKYTOUHOM
arrecranuu. (A-118)

JaBJICHHA, CTallMOHAapHOC Meaua
O60py,I[OBaHI/Ie, HHTCPAKTHBHAA JOCKA.
Croanl YUCHUUYCCKHC, CTYJIbsA
YUYCHHUYCCKHUC.

KommeroTepHsiit kinacc. YueOHas ayauTopust
JJI1 IpOBCACHUS 3aHATHH JICKIITUOHHOT'O THUIIA.
VYueOHast  ayauTopust IS TIPOBEICHHS
3aHATUI CEMHHApPCKOro THma. Yd4eOHas
ayqUToOpUsl Ui TPOBENCHUS JTaOOPaTOPHBIX
pabot. YueOHas aynuTopus A KypCOBOTO
MPOCKTUPOBAHUST  (BBIOJHEHUS  KYpPCOBBIX
pabort). YueOHas aytuTopust JUIs IPOBEICHUS
TPYIIOBBIX | WHIUBUTY aJIbHBIX
KOHCYJIbTAllUK ~ Y4eOHas ayIquTopusi Jyis
IIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
npoMexytounoii arrecranuu. (YJIK-203)

IlepeHOCHOM NPOEKTOp, DKpaH, CTOJIbI
KOMIIbIOTEPHBIE, CTOJ

IIPEIOIaBaTEeIIbCKUMN, CTYyJIbs, JI0CKa
ayauropHas (MapkepHas)- I1K ¢ Beixomom B
cetb HTEpHET.

[Tomemenne Asss caMOCTOSATENBHONU PabOThHI
ooOyuaroruxcs. (I'-401)

CTOJ'IBI, CTYJbs, KOMIIBIOTCPBHI.
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