MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

51.B.J1IB.02.01 LOKYMEHT MOAMUCAH

(uHoexc oucyuniuHot) SQNEKTPOHHOW MOAMUCHIO

CepTtudukat: 70C1C100A7B13B974D5894495CA21A0C
Bnapeneu: CokoB Cepreii AnekcaHapoBuy
OenicteuteneH: ¢ 08.07.2024 po 19.06.2039

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

TexHO0JOrnM XHMHYECKOT0 MAIIHHOCTPOCHUA

(Haumenosanue OUCYUNIUHbL)

10 HAIPaBJICHUIO IMOATOTOBKH
18.03.01 XuMuueckas TEXHOJIOTHSA

HaIpaBJICHHOCTH (POdHIIb)
MaliuHbl ¥ anmapaThl XUMHYECKUX TIPOU3BOICTB

dopma o0ydeHHUs: OUHAS
I'ox nabopa: 2025
O6mas Tpynoemkocts: 1 3E

Pacnpe)leﬂeﬂue YaCo0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 7

Popma KOHTPOJISA 3auer Hroro
Bun 3ansaTuit
Jlexun 16 16
JlaGopaTopHbie 16 16
IIpakTHueckue - -
PykoBOJICTBO: KypcoBble padoThI (mpoektsi) / PI'P - -
[TpoMexxyToUHas aTTeCTAIUS 0,25 0,25
KonraktHas paboTa 32,25 32,25
CamocTosTenpHas padora 3,75 3,75
KoHTpoas = =
Hroro 36 36




Pabouyro mporpamMmy cocTaBuiI(H):
cT. npenogasarens ['oHuapos M.B.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

X OtcyTcTBYyeT

Penensent

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

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

]_ICJ'IB OCBOCHUA IUCHUIIIIMHBI — (bOpMHpOBaHI/Ie Y CTYACHTOB 3HAHUS OCHOB HAYKH O
nmponeccax, NpOoTCKArIMX B XUMUYCCKUX TCXHOJIOTHUAX U aIllllaparax, CO3AaHHuC MPCACTABJICHUA O
€€ BaKHEHIITHNX MMPAKTUYCCKUX MTPUITOKCHUAX.

2. Mecto aucunminnsel B ctpykrype OIIOIT BO

HNannas gucuumimHa (yueOHbId Kypce) oTHocutTcss K bioky 1 «ucuumnuzel (Mogynn)»
(BapuaTHBHAs YaCTh, TUCIUILUIMHBI IO BBIOODY).

JIMCHMIUTAHBI U IPAKTHKH, HA OCBOCHUH KOTOPBIX 0a3UpyeTcs JaHHAs TUCIUILINHA:

«Dusukay, «Bpiciias marematuka», «OOIIas U HeopraHmueckas xumus», «HxeHepHas
rpadpukay, «OOIas XUMHUYECKas TEXHOJIOTHS», «XUMHS M TCEXHOJIOTHS OPraHHYECKUX U
HEOpraHWYeCKuX BemectB 1», «[Ipomecchl W ammaparbl B XUMHUYECKOW TEXHOJOTHU U
OHMOTEXHOJIOTHH 2.

JIMCUMIUTUHBL U TMPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamectryroniee: «IloaroroBka K npoueaype 3ammThl U npoieaypa 3amutel BKP.

3. Il.ianupyemblie pe3yJbTaThl 00yUeHUs!

dopmupyemble U

I/IH)II/IKaTOPLI JHOCTHKCHUSA

KOHTPOJIHpyeMble . Inanupyemsble pe3yJibTaThl
pO-THpY KOMIIeTeH Ui Py pesy
KOMIeTEeHI[HH o0y4eHuUs
(Koa 1 HAMMEHOBaHUE)
(Ko ¥ HAMMEHOBAHUE)
[1K-6 Cnocoben | I1K-6.1. Bnaneer | 3HaTh:
MPUHUMATH JKOJIOTHYECKU | HOPMATHBHOM — OCHOBHBIE HOPMAaTHUBHO-
Oe30MmacHbIe U | JOKyMEHTAaIl1eH 1o TEXHUYECKUE TOKYMEHTHI,
9KOHOMHYECKU 0e30macHOMY perJIaMeHTHPYIOIIHE IPOLIECCHI
s¢heKkTUBHBIE MIPOEKTUPOBAHUIO u W3TOTOBIICHUS W OKCIUTyaTaluu
TEXHHYECKUE pEIICHUs | IKCIUTyaTallid XUMHYECKHIX 000py10BaHU XUMHUYECKOTO
npu IIPOEKTUPOBAHUH | NIPOLIECCOB mammHoctpoenuss (I'OCT, OCT,

XUMHKO-TEXHOJIOTHYESCKHIX
TPOLIECCOB

TV, CII, CHUII);

TpeOoBaHUS K O€30MaCHOCTH MpHU
MIPOCKTHPOBAHUH M TPOU3BOJICTBE
MalliH | anmapaTtoB  JUIS
XUMHUYECKOH TIPOMBIIUICHHOCTH,
9KOJIOTHYECKHE aCIIEKTHI
JKCIITyaTanuu  o0OpyAOBaHUS U

TIPUHIIUITBI YCTOWYUBOTO
IIPOU3BO/ICTBA.

YMers:

— TPUMEHSTh MOJIO’KEHUS
HOPMAaTUBHBIX JOKYMEHTOB IIpU
BBIOODE TEXHOJIOTHYECKHUX

MIPOLIECCOB M MaTEPHUATIOB;
AQHAIM3UPOBATh TEXHOJIOTUYECKUE
CXeMbl Ha TIPEAMET COOIIIOICHHS
TpeOoBaHUIl ~ 0€30MacHOCTH U
9KOJIOTHYHOCTH;




dopmupyemMbie U

NHaukaTopbl 10CTHKEHU S

KOHTPOJHpYyeMble . Iliianupyembie pe3ybTaThl
POTHPY KOMMeTeHIHii Py pesy
KOMIeTEeHI[HH o0y4eHuUs
(Kox ¥ HAMMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)
— pa3pabarbiBaTh

IIPOU3BOJCTBEHHBIE MAapUIPYThl C

y4éTOM CTaHAapTOB M IPaBHI
OXpaHbl TpyAa MU OKpYkKarolleu
CpE/Ibl.

Bnanets:

— HAaBbIKaMHN HUCIIOJIB30BaHUA

HOPMATHUBHOM JOKYMEHTallul B
IIPOCKTHOM M IPOU3BOJACTBEHHOMN
NeSITeNIbHOCTH;

— MeETOJIaMU KOHTPOJII COOTBETCTBUS
o0opy10BaHUs TpeOOBAHUSIM
IPOMBIIUIEHHON U 3KOJIOTUYECKOM
0€30I1aCHOCTH;

— TEXHOJOTUYECKUMHU npuéMamMu
oOecrieueHuss O€30MAaCHOCTH  Ha
BCEX CTAAMSIX XKHU3HEHHOrO IMKIIA
000pyTI0BaHUS.
[1IK-6.2. Cnoco0OeH | 3HaTh:
HPOBOJUTL SKOHOMHYECKHUH | — OCHOBHBIC MNPUHLHUIBI TEXHUKO-
pacuer UCIIOJIb3YEMBIX 9KOHOMHUYECKOTO 000CHOBaHMS
MaTepuaioB U KOHCTPYKIIHUMA BbIOOpa KOHCTPYKLIHOHHBIX
B 00lacTH  XMMHYECKOH MaTepHaoB u TEXHOJIOTUI

TCXHOJIOTHH

M3TOTOBJICHHS 000PY/I0BAHUS,
— MeToJbl pacuera Cce0eCTOMMOCTH

MIPOU3BOJICTBA MaIuH "
anmnaparos;

— (akrophl, BIUAIOLIME Ha BHIOOD
TEXHOJIOTHH W3TOTOBIICHHS
(MaccoBOCTb, CJII0’)KHOCTh
KOHCTPYKIIHH, KOPPO3HOHHAs

CTOMKOCTb, 00pabaThIBAEMOCTB).

YMmers:

— BBINOJHATh KOHOMHYECKHUE
CpaBHEHUS pa3IMYHbBIX
TEXHOJIOTHI MPOU3BOACTBA
000pyI0BaHUS;

— TPOBOAWTH pacyeT 3aTpar Ha
MaTepuaibl, 00paboTKy, COOpPKY,
3alIATy oT KOPpO3UH u

TEXHUUYECKOE 00CITyKUBAHHE;

— OIIpeeTsTh HKOHOMHYECKYTO
1enecoo0pa3HoCThb BHEJPEHUs
HOBBIX TEXHOJIOTMYECKHUX PELIeHUH
Y TOKPBITHH.

Biaaners:
— METOJaMH OIIEHKHW YKOHOMHWYECKON




dopmupyemMbie U
KOHTPOJHpYyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTeHI M
(Kox ¥ HAMMEHOBAHUE)

Iliianupyembie pe3ybTaThl
o0yueHust

3¢ (HEKTUBHOCTH  MPOCKTHBIX U
MIPOU3BOJCTBEHHBIX PEIICHUN;
HaBBIKAMH HCITOJI30BaHUS
KaJIbKYJIALWH, TEXHUKO-
YKOHOMHYCSCKHX MoeIeH u
MPOrPAMMHBIX CpEICTB npu
BBIOOPE TEXHOJIOTHH;
WHCTPYMEHTaMHU MPUHATHUSA
peLIeHHI o OIITUMU3AIUU
MPOM3BOACTBEHHBIX  3aTpaT B
XMMHYECKOM MAIIMHOCTPOCHUH.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

Monayab (pa3ae)

Bun
yueOHoi
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHOii padoThI)

Cemectp

Oobem,

Banabl

HNuTepakTus, 4.

@®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHE
OLICHOYHOI0 CPeJCTBA)

Mopnyas 1.
«BBenenue B
TEXHOJIOTHH
XHMHYECKOT'O

MAIIMHOCTPOCHUSI»

Jlex1

e u 3a1a4uu XUMHUYECKOTO
MalmHOCTpoeHus. Poiib o0opynoBaHus B
XUMUYECKUX M CMEXHBIX OTpaciisiX. JTarbl
JKU3HEHHOTO IMKJIa OO0OpYyJOBaHHS: OT
MPOEKTUPOBAHUSA 10 YTUIN3ALUY.

Jlex2

Knaccudpukanus 000pyI0BaHUS o
TEXHOJOTUYECKOMY Ha3HAYECHHIO n
KOHCTPYKTHUBHBIM OCOOCHHOCTSIM.

OCHOBHBIE MaTepuayibl, IPUMEHIEMbIE B
XHMUYECKOM MalIUHOCTPOCHHUH:
KOPpPO3HMOHHAsi ~ CTOMKOCTb,  MPOYHOCTb,
TEXHOJIOTMYHOCTb. Biusuane YCIIOBUU
AKCIUTyaTallii Ha BBIOOP KOHCTPYKIIMOHHBIX
MaTepHUaoB.

JIa01

Ouenka KOPPO3UOHHOU CTOMKOCTH
MaTepHaJIOB B XJIOPCOAEPKALIUX Cpeaax.

Otuer no
nabopaTopHo# paboTe
Nel

N3ydyeHne  TEOpETHUUECKOrO0  Marepuala.
[TonroroBka oTYeTOB MO Ja0OPAaTOPHBIM
pabotam. BrlmonHeHne  HMHIWBUIYaTBHBIX
3aJaHuH.

Pedepar-npesenranus




Monayab (pa3ae)

Bun
yueOHoi
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueOHOii padoThI)

Cemectp

Oonbem,

Banabl

HNuTepakTus, 4.

@®opMbI TEKYLIIETO
KOHTPOJIA
(HauMeHOBaHHE
OLICHOYHOI0 CPeJCTBA)

Monayas 2.
«MeTtoe1 00paboTKH
U U3TOTOBJICHUS
2JIEMEHTOB
000pyAOBaHUSA»

Jlex3

OOurre cBeACHUSI O METOAAX MEXaHUYECKOU
o0pabotku MetamioB. OOpaboTka aeTanei
pe3aHueM: TOKapHBIE, ¢bpesepHsIe,
CBEpJIMJIbHBIC, NUIM(OBAIBLHBIC OICPAIIHH.
TexHnomorun  CBapkd B XUMHYECKOM
MAaIIMHOCTPOCHHH: py4Has JyroBasi,
aproHOJIyToBasd, TIa3MeHHast CBapka.
HannaBka, mnaiika, Kjernka W aJlJJATUBHBIC
TEXHOJOTUU:  cPepbl  NPUMEHCHUS U
IPEUMYIIECTBA.

Jlex4d

Tepmuueckas 00pab0oTka KOHCTPYKLIMOHHBIX
MaTepHaJoB: OTXKHT, 3aKanka,
HOpMaJlM3alus, OTIYCK. TEXHOJOTUHU JIUThS
" ropsiaeit IITAaMITOBKH TUISt
KpynHOrabaputHelx  y3i10B.  OOpaOotka
HEMETaJUTMYECKUX  MaTepuajoB (pe3uHa,
IJIaCTMAacChI, KOMITO3UIIIOHHBIE
MaTepUabl).

N3yuenne  TEOpPETHYECKOTO  Marepuaa.
BrinonHeHNe WHIMBUAYATbHBIX 331aHUH.

0,75

Pedepar-nipezenranms

Monayas 3.
«TexHonornyeckas
cOOpKa U KOHTPOJIb
Ka4yecTBa
000py1OBaHUSI»

Jlex5

COopouHble €IMHMIBI U CTaAuU COOpKHU
XUMHYeckoro  obopynoBanus.  OCHOBBI
TEXHOJIOTUYECKON OCHAaCTKU IpH CcOOpKe.
KoHnTtpoib TOYHOCTH nu KauecTBa
U3TOTOBJICHHUS: METO/IbI, CpEICTBa,
CTaHJapTHI.




@®opMbI TEKYLIIETO

Bux . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIsA
Monayasb (pa3agea) |y4eOHOI . Cemectp banasbl | UHTEepaKkTHB, 4.
paGoTbHI (yueOHOii padoThI) q, (HaMMeHOBaHHe
OLICHOYHOI0 CPeJCTBA)
Jlex6 |Hepazpymaromme  METOABI  KOHTPOJIS: 7 2 — -
yJIBTPa3BYK, KalUJUISPHBIH,
MarHUTOMOPOIIKOBBIH, paguorpaduIecKui.
HcnpiTanus o60pyaoBaHus Ha MPOYHOCTh U
repMeTHYHOCTh. CTaHAAPTHI, TEXHUYECKHE
YCIIOBUSL M JIOMYCKM Ha H3TOTOBJIICHHUE U
cOOpKy 000pYIOBAHHSI.
JIa62 |Ontumwusanus KOHCTPYKIIHH 7 4 - - OtueT o
KOXKYXOTpPYOHOTr0 TEII000MEHHHUKA. naboparopHoil pabore
Ne2
JIa63 |Ananu3 MIPOYHOCTH (baanueBoro 7 4 — — Otuer no
COEIMHEHUS NPU HUKINYECKUX Harpy3Kax. naboparopHoil pabore
Ne3
Cp |M3ydyeHme  TEOpPETHUECKOTO  Marepuaa. 7 1 — — Pedepar-nipezenranus
[TonrotroBka oT4YeTOB 1O J1aOOPAaTOPHBIM
paboraM. BeimosHeHNe  WHAMBHIYaJbHBIX
3aJJaHUN.
Moayas 4. Jlex7 |ABromaruzauus IIPOU3BOJICTBEHHBIX 7 2 — —
«CoBpeMeHHBIE IPOIIECCOB " U POBU3ATIHS
TEH/ICHIIUU U MAaIIMHOCTPOUTEIbHBIX MPEINPUATHIH.
pa3BuTHe Buenpenne CAD/CAM/CAE-cuctem mnpu
TEXHOJIOTUH IPOEKTUPOBAHUU u MIPOU3BO/ICTBE
XUMHAYECKOTO 000pyTOBaHUS.

MalIMHOCTPOCHU A




@®opMbI TEKYLIIETO

Bux . HaumMeHoBaHUe TeM 3aHSTHI Oo0bem, KOHTPOJIsA
Monayasb (pa3agea) |y4eOHOI . Cemectp banasbl | UHTEepaKkTHB, 4.
paGoTbHI (yueOHOii padoThI) q. (HamMeHOoBaHHe
OLICHOYHOI0 CPeJCTBA)
JIex8 |CoBpemeHHBIC TEXHOJIOTHH 7 2 — -
pecypcocOepexeHus u 0€30TX0THOTO
npou3BojcTBa. [lepcrekTuBHBIE MaTepHasbl
U TIOKPBITHS JJIsi TOBBIIICHUS HAJIEKHOCTU
obopynoBanusi.  VMMmoprozamemieHue B
XUMHYECKOM MAaITHHOCTPOCHUU: IMPOOJIEMBI
U pelieHUs. AHaIU3 THIMHYHBIX 1e(EKTOB U
Croco0OB WX  MPEAYNpPeKICHUS  TpU
IIPOU3BOJICTBE 00OPY10BAHUS.
Jlab64 |Omnpenenenue cpoka ciyxObl ammapara ¢ 7 4 — — Otuer no
Y4€TOM MEXaHUYECKOI'0 U3HOCA U KOPPO3HUHU. naboparopHoil pabore
Ned
Cp |M3ydyeHune TEOpETHYECKOTO  Marepuaia. 7 1 — — Pedepar-npesenTarus
[TogrotoBka oOT4YeTOB 1O JAOOPATOPHBIM
pabotam. BrimomHeHHEe  WHAWBUIYATBHBIX
3aganuil. [loaroroska K 3a4ery.
ITA |3auer 7 0,25 — — 3auer
Hroro:| 36




5. O6pa3oBaTe/ibHbI€ TEXHOJIOTHH

[Ipu peanuzanuu yueOHOTro Kypca JUCIUIUIUHBI UCTIONb3YETCsS TEXHOJIOTUS TPAIUIIUOHHOTO
oOyueHHs, BKJIIOUAIOIIAsl JIEKIMM H JIabOpaTopHbIe pPabOThI, KOTOpBIE MPEANOJIararT
MIOCJIEIOBATEIbHOE U3JI0KEHNE MaTepHuaiia mpenojaasaresieM. JIEKIHs ¢ 3JIeMEHTaMH JIUCKYCCHH, C
UCTIOJIb30BAHUEM TEXHOJOTHH Pa3BUTHUA KPUTUYECKOTO MblnuieHus. JlabopaTopHble paboThI €
pelleHrneM MPUKIATHBIX 331a4 U MPAKTUYECKUX METO/I0B PabOThl B XUMUYECKOM 1Tab0paTOpHH.

6. MeToauyeckue YKa3aHHUs M0 OCBOEHHIO TUCHUTIIHHBI

IIpu ocBOeHHH TEMbI HEOOXOUMO:

— W3yunth yueOHBIH MaTepuas IO  JUCHMIUIMHE «TeXHOJOrMM  XMMHUYECKOIo
MaITuHOCTPOEHUS», UCIIOJIb3YS JICKIIMOHHBIN Kypc, HopMaTuBHYyI0 nokyMmeHnrtanuio (I'OCT, ASME,
ISO) u pecypcrl 6ubaroTeunoro ¢poHna,

— AKIIEHTHUpOBaTh BHUMAaHUE Ha!

— NPUHIUNAX [POESKTUPOBAHUS XUMHUYECKOTr0 00OpyaoBaHUs (pacuéTbl MPOYHOCTH,
repMETUYHOCTH, TEIIONEpeaun);

— KpHUTEpHsX BbIOOpa MaTepUalioB C yYETOM TEXHOJOIMUYHOCTH O0OpabOTKH, CTOMMOCTH
Y yCIIOBUH JKCIUTyaTalyu;

— COBPEMEHHBIX METOJlaX NPOM3BOJACTBA (CBapkKa, JUTHE, aIIUTUBHBIE TEXHOJOTHH) U
UX IPUMEHEHUHU B CO3JJaHUU allllapaToB.

MeTtoauueckre peKOMEHJAIUH K BBIIIOJHEHUIO CAMOCTOATEIbHOU PadOTHI:

1. U3y4yeHue TeopeTHdyecKoro Marepuaja 10 M3ydyaeMOM TeMe, M3JI0)KEHHOro B yueOHO-
METOJIMIECKOM MTOCOOHH, ¢ (POKYCOM Ha:

—  KJIacCUPHKAIMIO XHMHUYECKOTO  00OpyIoBaHUS  (PEaKTOphl, TEIUIOOOMEHHUKH,

cernaparopbl) ¥ UX KOHCTPYKTUBHbIE OCOOCHHOCTH;

— MeToJbpl pacuéTa OCHOBHBIX IapaMETpOB alnaparoB (TOJIIMHA CTEHOK, BBIOOp

YIUIOTHEHUH, KPENEKHBIX AIIEMEHTOB);
— HopMmatuBHble 1okyMeHTHl (TOCT 34233.1-2023, ASME BPVC) g npoextupoBaHus
COCY/IOB IOJ1 JTaBJICHUEM.

2. Boripochl 1711 CaMOCTOSITENbHON pabOThI CTYICHTOB:

2.1. Pa3zpaboraiiTe 3cKu3 peakropa JUisl CHHTe3a METaHOJa, YUUThIBas pabodee napneHue 10
MIlIa u remnepatypy 300 °C. O6ocHyiiTe BEIOOp MaTepHralia KopIyca.

2.2. PaccuuraiiTe TONIIMHY CTEHKHM TEIJOOOMEHHMKA U3 HEp’KaBeIollell cranu,
paboratouiero npu aasineHuu 5 Mlla u Temneparype 200 °C. Yutute 3anac Ha KOppo3uio 1 Mm.

2.3. CpaBHute 3(pPEeKTUBHOCTD KOXKYXOTPYOHBIX M IUIACTUHYATBHIX TEMJIOOOMEHHUKOB JIs
IIPOLIECCOB OXJIAXKIEHUS XJIOPCOAEPKALUX CPENL.

2.4. OObBsicHUTE TPUHIHUI PabOTHI IEHTPOOEKHOTO Hacoca. Kakwe maTepuasbl ciexyeT
UCIIOJIb30BaTh /ISl paboyero Kojieca Npu nepekayke adbpa3uBHbIX CYCHEeH3HM?

2.5. Tlpennioxkure METOJ COEAUHEHMs JeTalel ammapara u3 TuTaHa u ctanu. OOocHyiiTe
BBIOOp TEXHOJIOTUU CBapKH.

2.6. IlpoaHanm3upyiiTe NpUYMHBI BHOpAIMK TPYOONPOBOJOB BBICOKOTO JaBJICHUS.
ITpennoxkuTe KOHCTPYKTUBHBIE PELLIEHUS IS UX yCTPAHEHMUS.

2.7. Pa3pabotaiiTe peKOMEHIAIMH 10 MOJEpPHHU3AIMU cenapaTopa Uil IMOBBIIICHUS €ro
MIPOU3BOIUTEIILHOCTH.

3. [logroroBka K ayIUTOpHBIM 3aHATHAM (1a0OpaTOpPHBIM pabOTaM M IMPOMEKYTOYHOM
aTTecTaln):

— TIOBTOPHUTH METOJIbI pacu€Ta HapsLKEHUH B COCYAAxX MO/ 1aBJICHUEM;

—  wm3yunuth npumepbl npumeHenus CAD-cucrem (SolidWorks, AutoCAD, Kommnac-3D)

JUIS IPOEKTHPOBAHUS aIapaToB.

4. CaMmocToOsITEIbHOE MPOUYTEHHE, MPOCcMOTp, MHTepHET-pecypchl, MOBTOPEHHE YUeOHOTOo

Mmarepuana:



— PEKOMEHIyEeMbIE PeCypChI:
— HayuHble ctathu Ha Elibrary.ru mo teme «lIpoekTupoBaHue XHWMHYECKOTO
000pyI0BaHUs»;
— ©0a3pl nansbix crangaptoB (ASME Digital Collection, 'OCT online);
— Buueoypoku no 3D-monenupoBanuio B Autodesk Inventor.

5. JlabGopaTopHble paObOTHl BKJIOYAIOT B Ce0s pelICeHWE MPHUKIAIHBIX, PACUETHBIX H
CUTYaIIMOHHBIX 33J1a4, 00CYKICHHE PE3yJIbTAaTOB JCSITEIbHOCTH.

6. [TonroroBka 0T4ETOB 1O JTAOOPATOPHBIM PabOTaM:

6.1. BrmonHenHas nabopaTtopHas pa0oTa JOKHBI OBITh O(QOPMIICHBI B TEKCTOBOM
penaktope coBmectumom ¢ Microsoft Word (¢ pacmmpenuem ¢aiina — doc/docx) ¢ Ha3Banuem
daitna, @.M.0. Ne I'pynmer. TXM_Ne3ananus u BKIIto4yathb B ceOsi:

- HaMMEHOBAHUE M BAPHAHT PabOTHI;

- UCXOJIHBIC JTaHHBIC;

- OTKCaHKE MPEIaraeMoro PELICHHUS;

- o011ee 3aKIF0UYEHHUE 10 pe3yIbTaTaM padoThl.

6.2. [lpu cmaye oTyeTa CTYICHT JOJDKEH OTBETUTH HA BOIPOCHI MPENOABATENS MO TEME
n1abopaTopHOi paboThl B yCTHOU (hopMe, UCTIOB3Ys OTYET MO padoTe.

7. OnleHoYHbBIE CPeACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpOIMpYyeMoOi KOMIIeTEHIM U HaumenoBanue
P (1M ee YacTH) OIIEHOYHOT0 CPeACTBA
7 [1K-6 Omuemsl no nabopamopuviM padbomam

Ne -4 & anexmponnom eude. Bonpocwi k
sauemy No 1-50.

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUalibl, H806X0}II/IMbIe AJIA TEKYIIEro KOHTPOJIsA

7.2.1. Oryer 1o 1abopaTopHON padoTe

Tunosoi npumep 3a1aHud:
JlaGopatopnas paGora Ne 2. OnTumMu3anus KOHCTPYKHIHMH KOKYXOTPyOHOro
TeNnJ000MEeHHHUKA.

Heab paGorei: PaccunTtarh OCHOBHBIE NapaMeTpbl KOKYyXOTPYOHOIO TEII0OOMEHHHKA.
OnTuMU3NpOBaTh KOHCTPYKLHUIO 110 KPUTEPUSAM TEIUIONEPEaun, THIPABINYECKOTO CONTPOTUBIIEHUS
U cTouMocTU. Bb1OpaTh MaTtepuaiibl 1715 TpyO U KOXKyXa ¢ y4ETOM KOPPO3UOHHON CTOMKOCTH.

OobopynoBanue 1 MaTepUaJIbI
1. Tlporpammuoe obecrieuenne s pacueroB (Hampumep, Word, Excel, Python wmm

CHeHUATU3UPOBAHHBIE CUMYJISATOPHI).
2. WcxomHble mapamMeTpsl — BEBIOUPAIOTCS COTIIACHO BapuaHTa (Tadbmuma 1).



Taomumua 1 — Mcxonasle naHHbIE

s 5 e g © g o
2 5 2 _| E~ 2 3 S
S Z9 | =9 | 5% 2% 5 : 22
= O . 3 °. = %ﬁ o :4“ s g = =
= E = S = = S ¥ = o X
A 5= i gl g& 2 5 >
5 5 ST £ : g
1| 120—-80 | 20— 60 5.0 4.5 Hepx. cranb Yrineponucras 50
CTallb
2 | 150 -90 | 25—70 7.5 6.0 Turtan Hepxk. cranb 60
3 | 90—50 15— 40 3.0 2.5 Menp JlatyHp 40
4 1200 —120| 30— 100 | 10.0 8.0 Xacremnoii Tutan 70
5 | 80—40 10 — 30 2.0 1.8 | [HonunponuieH [1BX 30
6 | 180 —» 100 | 40 — 90 8.0 7.0 Hukenesbrii Yrnepoaucrast 65
CILIaB CTallb
7 ] 130570 | 25— 65 6.5 5.5 AmoMuHUN Hepx. cranmp 55
8 | 10060 | 20— 50 4.0 3.5 I'padpur CTEKJI0IIIaCTUK 45
9 1250 > 150 | 50— 130 | 12.0 | 10.0 Kepamuka Xacremoi 80
10| 70 — 30 5—25 1.5 1.2 [TonuaTHIIeH [TonunponuineH 25

I[OHOJIHI/ITCJIBHBIE AAHHBbIC 1JISl BCEX BAPDUAHTOB:

— nuametp TpyO: 20 MM (HapyxHbIH), 16 MM (BHYTpEHHHIA);

— ar pazMenieHus Tpyo: 25 MM (TpeyroiabHbIi).
Tennodusnyeckue cBoricTBa Cpe:

— ropsiunii notok: Boja (Cp = 4.18 xIx/kr-K, p=0.001 Ila-c);
— xononHsIi nmotok: macio (Cp = 2.0 xIx/kr-K, p=0.05 I1a-c).

Teopernyeckue cBeieHust

1. KoHCTpyKIIMS ¥ MPUHIIUATI paOOTHI KOKYXOTPYOHOTO TETNIO0OOMEHHHKA

KoxyxoTpyOHBIi TENII000MEHHUK COCTOUT U3:

— KOXyXa (BHEWIHsA 000JI04Ka), BHYyTPU KOTOPOTO PacoJIOKeH My4YOoK TpyO;

— TpyOHOro NMpoCTpaHCTBa — CPeibl, MPOTEKAIOLIE BHYTpH TPYO;
— MEXTPYOHOI0 IPOCTPAHCTBA — CPEJIbl, HUPKYJIHUPYIOIIENH MEXYy KOKYXOM U TpyOamu.
[Tpunuun pa6otsl: Terio nepenaercss OT TOpsYEro MOTOKAa K XOJOJHOMY Yepe3 CTEHKHU
Tpy0. KoHcTpykius oOecrneunBaeT BBICOKYIO 3(PQEKTHMBHOCTh MNpH OOJBIIMX IMepernagax

TEMIIepaTyp U JaBJICHHUS.
2. OCHOBHBIE pacUYeTHBIEC TAPAMETPHI
2.1. TemumoBas Harpy3ska (Q)
KonuuecTBo Termuia, ieperaBaeMoe MKy CpeiaMu:
Q=G :-Cp- AT [xBT],

rae: G — MaccoBbIif pacxoJl cpefsl (Kr/c);
Cp — ynenbHas termnoeMkocTs (kJx/(kr-K));

AT = Tax — Tuux — pa3HocTh Temmeparyp mnotoka (°C).

(1)




2.2. Koapdunuenr rertonepenaun (K)

XapakTepusyeT CIOCOOHOCTh KOHCTPYKIIUH MEePEeIaBaTh TEIUIO:

=—+—+—, @)

rae: ai, o2 — K03 GUuueHTs TerooTAauH JUIst TPYOHOTO U MEXTPYOHOTO MPOCTPAHCTB
(Bt/m?-K);
0 — TOJIIIMHA CTEHKH TPYOBI (M);
A — TETUIONPOBOIHOCTHL MaTepuaiia TpyosI (B1/(m-K)).

Koaddunments Termmooraaun (o):

— Jlnsa typOyaentHoro pexxuma (Re > 2300):

Nu = 0.023- Re"® . Prd4, o= Nl;‘ /\, 3
— Jlna namunaapHoro pexxuma (Re < 2300):
Nu- A
_ . p.06_ p, 03 _
Nu=0.3-Re Pr*°, « 7 (4)
rae: Re =E — yncno PeiiHonbca;
J78)
C
Pr = ;,u —ygucino [panaris;
d — auametp TpyOBI (M);
S — momaae ceYeHus moToka (M?).
2.3. Tnomiaas Teruionepenaroieii mopepxHocTu (A)
A= @ (M2, (5)

K -AT,

rae: ATcp — cpenusis norapudmMuyeckas pa3sHOCTh TEMIEpPaTyp:

AT, — AT

AT, = o ,
In (ATi)

Ai’-’l — Tl'Op.BX - I‘(O.‘I.BHX? ATE = Trop.BbIX - T (6)

2.4. T'uapaBnuueckoe conpotusienue (AP)
OueHuBaeT 3Hepro3aTparsl Ha MPOKAUKY CPE/I:

— Jnst TpyGHOTO npocTpaHcTBa (TYpOYIEHTHBIN PEXKIM):

~ 0.316-Re "*-L-p-v?

AP
2-d

11a], ()



rae: L — nunHa tpy6 (M);
p — TIOTHOCTH Cpebl (Kr/m?);
V — CKOpOCTh TIOTOKa (M/C).

2.5. KomunuectBo tpy6 (N)

N=—"_ 8)

rie: dHap — Hapy KHbBII quameTp TpyOsI (M).

3. Beibop marepuanon

TpyObl: HepxkaBeromas CTajlb (CTOMKOCTh K KOPPO3MM), TUTAH (BBICOKHE TEMIIEPATyphl),
HOJUMEpPHI (XUMHUYECKasi HHEPTHOCTB).

Koxyx: yrinepoaucrass cranb (IPOYHOCTb), CTEKJIOIUIACTUK (JIETKOCTH), XacTeJIon
(arpeccuBHBIE CPEJIbI).

IIpumep pemenus (1 Bapuanr)

YciaoBue

Paccmotpum peakuuto nepsoro nopsiaika A — B ¢ mapamerpamu (Bapuant Nel):

— Komncranra ckopoctu: k= 0.1 MHH

— OGmee Bpems nipeObiBanust: T = 10 MuH.
PacueTsr
1. Pacyer terutoBoit Harpy3sku (Q):
Q=G -Cp; (Tiax — Thaux) = 5.0-4.18 - (120 — 80) = 836xBT
2. Onpenenenne koddduinenta tertonepeaaun (K):

Kosdduunent rerooraaun 11 Bojbl (TpyOHOE IPOCTPAHCTBO):

Re— Gidwm _ 50-0.016
" p-Smpe  0.001-0.0002

4000  (TypOyiieHTHBIIl peKIM).

Nu = 0.023 - Re®® - Pr"* = 0.023 - 4000"% - 6%* ~ 120

Nu-XA  120-0.6
dye  0.016

ay = 4500 Bt/m*- K

Koaddumnuent Tennootaaun a5 macia (MeXTpyOHOE TPOCTPAHCTBO):

G- dys 4.5-0.024

R e = =
. H " S)le;;{:rpyé 0-05 " 0-0003

720  (maMHHAPHEI PeXKIM)

Nu=0.3. Re(l.fi . PT,U.S =0.3- 720[].(}‘ . 50[].3 ~ 25

Nu-X 25015

= 156 Br/m*- K
doe 0.024 56 Bt/

g =



O6mwmit K03 HUIIUEHT TeTIoNepeIavn:

1 1
K = = ~  140Br/m* K
1 T 1 1 0.002 1
m T ta moT e Tk

T

oW

>

3. Pacuer miomaau Terionepeaannei noBepxuoctu (A):

Q 836000 _
K-AT, 140-40

A= 150 m>

AT {cp} = 40°C (noeapugpmuueckas paznocms memnepamyp).

4. Onpenencuue komuuectBa Tpyo (N):

- Jlmuna TpyO: 6 M.
[ToBepXHOCTH OAHOM TPYOHI:

Aprﬁbl =" dl—lap -L=3.14-0.02-6~ 0.377 M2

KonuuectBo Tpy0:

A 150
N = = =%+ 3981py6
Arpyom 0377 Py

WD

. IIpoBepka ruapaBarueckoro conporusicHus (AP):

st TpyOHOTO IIpOCTpaHCTBA:!

316 - 025 . 7, 5. 2
AP = 0.316 RZ y p-v ~ 32klla < b0 IIa (romycTmo).

BriBoa

KOHCTPYKI_II/ISI YAOBJICTBOPACT Tpe60BaHI/I$IM 1o TeruIonepeaavuc u ruApaBjInuKe.

KOHTpOJIbHI)Ie BOIIPOCHI

1. O6bsacHuTEe NpUHIUI PabOThl KOXKYXOTPYOHOIrO TEMJI0OOMEHHHMKA. YeM OH OTIMYaeTcs
OT IIJIaCTUHYATOro?

2. Kakne ¢akroper Bimsitor Ha KoddummeHnt Tteruonepenaun (K)? Kak ero MoxHO
YBEIUUUTH?

3. [loueMy B BapwaHTe ¢ MacjoM (XOJOJHBIA IMOTOK) Ko3(dummeHT Tteruroornadyn (0:2)
3HAUUTENBHO HIXKE, 4eM I BoAbl? Kak 3T0 KOMIIEHCUpOBaTh?

4. Kakue KOHCTPYKTHBHBIE M3MEHEHHS MOXXHO BHECTH, ecliu pacueTHoe AP mpeBbimiaeT
JIOIYCTUMOE 3HaueHUe?

5. B Bamem Bapuante Obl1 BbIOpaH TpeyroibHbI mmiar Tpy6. Kakume mpeumyiiectBa u
HEJO0CTaTKU y 3TOTO PacIOIOkKEHHS 0 CPABHEHHUIO C KBaJIpaTHbIM?

6. Kak m3MEHHTCS KOHCTPYKIHUS TEIUIOOOMEHHHWKA, €CITU TeMIIepaTypy TOpSYero IMOTOKa
yBenuuuTh Ha 50° C? YuecTh TEII0BOE paclInpeHue MaTEpHUaoB.



Kpurepun oneHku:
OreHKa «3a4TeH0» CTaBUTCS CTYACHTY, €CIM OTYeT 1o JabopaTropHoil paboTe BKIHOYAET

6omnee 50% ot TpeOyemoro o6beMa U BHIIIOJHEH B COOTBETCTBUE C TPeOOBAaHUSMH, YKa3aHHBIMU B
y4eOHO-METOJUUYECKOM ITOCOOUH;

OHGHKa «HE 3aYTEHO0» CTaBUTCA CTYACHTY, €CJIK OTYCT I10 na6opaTopH0171 pa60Te BKJIIO4YACT

meHee 50% ot TpedyeMoro oobema.

7.3. OIIeHO‘IHBIe cpeacrea aJisd HpOMe)l(yTOqHOﬁ aTrreCralum Mo uMToraMm OCBOCHHHA

JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAluM

Cemectp 7

Ne

w/n Bonpocsl k 3a4ery

1. Yto BXOJHUT B 33J1a41 XUMHUYECKOTO MAIIMHOCTPOCHUSI?

2. Kakne ocoOeHHOCTH OnpenenstoT BbIOOp KOHCTPYKIMOHHBIX MaTepHalioB B XMMUYECKOM
MaITUHOCTPOEHUU?

3. Yro Takoe TeXHOJIOTHYHOCTh KOHCTPYKLIUU?

4. Kakwue rpynmnsl MarepuanoB MPUMEHSIOTCS ISl U3TOTOBIICHUS 000pyIOBaHUS XUMUYECKUX
MPOU3BOJCTB?

S. BiusiHue arpeccuBHbBIX cpeji Ha BbIOOp MaTepHUajioB.

6. Kakue Koppo3MOHHO-CTOMKHE CIUIABbI HCHOJB3YIOTCS B XUMHUYECKOM 000py10BaHUU?

7. KakoBbl TpeOOBaHUS K CBAPHBIM COEIMHEHHSIM B XMMUYECKOM MALIMHOCTPOESHUU?

8. Kakwne criocoObl OTy4YeHHUs 3aTOTOBOK IPUMEHSIFOTCS B XUMHUYECKOM MAIIMHOCTPOCHUU?

9. B 4éM 0coOeHHOCTH IPUMEHEHUS JINThs Ul AeTaneid o0opyaoBaHus?

10. | IlpenmyIiecTBa M HEIOCTATKU TOPAYECH U XOJIOHOW IITAMIIOBKH.

11. | KakoBbl TpeOOBaHMsI K TOUHOCTH 3ar0TOBOK?

12. | IlpumMeHeHue MOPOIIKOBOW METAJUTYPIHH B XUMHUYECKOM MaIIMHOCTPOSHHH.

13. | Busbl MexaHooOpaboOTKH, TPUMEHsIEMbIE TP MMPOU3BOICTBE AIMapaToB.

14. | OcobeHHOCTH 00pabOTKH HEP)KABEIOIIUX CTaJIEH.

15. | BiusiHue TEXHOJIOTHHU Pe3KH Ha KAUeCTBO CBAPHBIX IIIBOB.

16. | Kakue MeTo/1bl CBApPKH MIPUMEHSIOTCS IPH ITPOU3BOJICTBE XUMHUECKOT0 000py10BaHUs?

17. | KakoBbl 0COOEHHOCTH aproOHOIyTOBOM cBapKu?

18. | Kakue nedexThl CBapHBIX cOeIMHEHMI HanboJiee pacpocTpaHeHbl?

19. | MeTo/p1 Hepa3pyIIAIOMIETO KOHTPOJISI CBAPHBIX IIIBOB.

20. | Ponp Tepmudeckoii 00pabOTKH MOCTIE CBAPKH.

21. | IlocnenoBaTesibHOCTh ONepaluii mpu cOOpKE anmaparos.

22. | Buapl m 0cOOEHHOCTH MOATOHKH U CTHIKOBKH Y3JIOB.

23. | Kak npoBOaUTCS T'MPABIMYECKOE U ITHEBMATHUECKOE UCTIBITAHUE 000PYI0BaHUs?

24. | 3aueM IpOBOIUTCS KOHTPOIb T€PMETHIHOCTH?

25. | Ob6opynoBaHHEe M METO/IbI KOHTPOJISI TEOMETPUH M3/IETHH.

26. | 3ayeM IpOBOJIUTCS TPABJICHHUE U MAacCUBaIMs?

27. | Kakue BUJIbI 3aIIUTHBIX TIOKPBITHI MPHUMEHSIOTCS] B XUMHYECKOM MAITHHOCTPOCHUN ?

28. | Ilpeumy1iecTBa SMaIMpPOBAHUsL 000OPYIOBAHUSI.

29. | OcobeHHOCTH HAHECEHHSI TOJUMEPHBIX MMOKPBITHH.

30. | Metoibl HaHECEHHUS IIMHKOBOT'O MOKPHITHS U er0 (DYHKIIHH.

31. | Posp MHTHOMTOPOB KOPPO3HH HA CTA/IMHU IKCILTyaTaIlMA 000PYI0BaHUSI.

32. | OcoOeHHOCTH N3TOTOBIECHUS TETI000MEHHHUKOB.

33. | KakoBbI TEXHOJOTHYECKHUE OCOOCHHOCTH ITPOM3BOJICTBA KOJIOHHBIX annapaToB?




Ne
/i Bomnpocsl k 3auery
34. | MzroToBiieHHE U KOHTPOJIb COCYI0B, pa0OTAIOUINX MO JABICHUEM.
35. | CioXHOCTH HpU IPOU3BOJICTBE AIIAPATOB C MEPEMEHINBAIOIIMMH YCTPONCTBAMH.
36. | MeTosbl M3roTOBJIECHUS TPYOHBIX PELIETOK M 3MEEBHUKOB.
37. | Oco6eHHOCTH M3rOTOBJICHHUS ANIIAPAaTOB U3 HEMETAUNIMYECKUX MaTEPHAJIOB.
38. | Poab crangaptoB (I'OCT, OCT) B XMMHUYECKOM MAITHHOCTPOCHHUH.
39. | Kakue JOKyMEHTBl perjJaMeHTHPYIOT Oe30MacHyr0 O3KCIUTyaTallMi0 XUMHYECKOTO
obopyoBaHus?
40. | KakoBa cTpyKTypa macnopTa Ha 000pyA0BaHHE XMMHUYECKOTO IIPOU3BOJCTBA?
41. | UTto BXOJIUT B TEXHUYECKHI KOHTPOJIb Ha CTAAUH MPUEMKHU ?
42. | Yto Takoe aJUTUBHBIC TEXHOJOTUM U €CTh JIM MM TNPUMEHEHHE B XUMHUYECKOM
MaIIMHOCTPOSHUH?
43. | Kak ucnosip3yercs Jla3epHasi pe3Ka B IPOU3BOJICTBE 000pYAOBaHHMSI?
44. | KakoBbl IpenMyIiecTBa poOOTU3NPOBAHHOM cBapKu?
45. | Baousaue uudposoro npoektupoBanus (CAD/CAM/CAE) Ha TeXHOJOTHIO MPOM3BOACTBA.
46. | UTo Takoe TEXHOJOTHYEeCKasi OCHACTKA M KaKOBa €€ poJib?
47. | Pazaunma MeXIy ~ €IMHUYHBIM, CEPUMHBIM W  MacCOBBIM  IPOM3BOJACTBOM B
MAIIMHOCTPOCHHH.
48. | Uto Takoe MaplIpyTHAs U ONEpalMOHHAs TEXHOJIOrHYecKas Kapra?
49, | Kakue mOoKa3aTeny HCIONB3YIOTCS  JUIE  OHEHKH  3(P(PEeKTHBHOCTH  TEXHOJOTHH
MPOU3BOJCTBA?
50. | Kak ocymecTBiusieTcs ONTUMHU3AIUS  TEXHOJIOTMYECKUX IPOLECCOB B  YCIOBHSX
MEJIKOCEPUITHOTO MPOU3BOCTBA?
7.3.2. Kputepuu 1 HOPMbI OLlEHKH
dopma
NpoBeJeHHUs
CemecTp | NpPOMEKYTOUYH Kpurtepuu u HOPpMBbI OLIEHKH
oi
aTTecTalnuu
3auert (yCTHO) 3Haer:
— 3HaeT M TOHHMMAET CyThb JMCLUIUINHBI,
OCHOBHBIX MIOJIOKESHUN y4eOHOTO
MarepHaa;
VYwmeer:

— IloBepxHOCTHO aHaIM3UPOBATh COOBITHA,
CUTYyallUM, JeJaTh ONpEAETICHHbIE BBIBOJIBI,

«3aUTEHO» CaMOCTOSITENILHO BOCIPOU3BOANTD
OO0JIBLIYIO YaCTh MaTepuana.

Bnaneer:

— VYMeHuem JgaBaTh TpaBUJIbHBIE OTBETHI
(omycKaroTCsl HEKOTOpbIE HETOYHOCTH M
HENPUHIIUIHATIbHbIE OLTUOKN);

— VYMenuem paboTaTh TOJIBKO € Yy4ueOHOH
JUTEPATYpPOH, YKA3aHHOM NPENOJaBaATENIEM.

He orBeuaer HH Ha OIWH U3 TCOPETHIYCCKUX
«HE 3a4TCHO» BOIIPOCOB, HC MOKCT OTBCTUTb HHU HA OJUH
)IOHOJ'IHI/ITG.]'IBHI:Iﬁ BOIIPOC.




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

8.1. Obs3aTesbHAs IMTEPATyPa

Tun (yueOHUK,

KoaunuecTBo B

yueOHOe nmocooue, HAYYHOI
Ne T'on
w/n ABTOpBI, COCTABUTEJIN 3ar;iiaBue (3aroJji0BoK) yueOHO-MeToAnYecKoe - oudamorexe /
nocodoue, NPaKTUKYM, HaumenoBanue
ap.) IBC
1 | Ilonukapos N.I., Mamusbel ¥ anmnapatbl XMMHUYECKHUX IPOU3BOACTB U Y4eOHoe nmocodue 2020 OBC «Jlanb»
laiinymiun M.T. HedTerasonepepadoTKu
2 | Cumopoa M.A., CoBpeMeHHbIE MaTepHuabl B XUMUYECKOM Y4eOHuk 2022 OBC «Jlanb»
Kysnenos JI.1. MalIMHOCTPOEHUHU
3 I'opnees I1.H., JIeGenena TexHonoruu U3roTOBJICHUA XUMUYECKHUX armnapaToB Y4yebHoe mocodue 2020 SBbC «JIaHb)
O.B.
4 | Huxonaes P.A., ®énopos | 'OCT u ISO B XxuMnyeckoM MalmmHOCTPOEHUHU Y4eOHuk 2022 OBbC «Jlanp»
JLK.
5 | Kosnos B.M., CokosoBa CAD-nipoekTHpOBaHHE XHMHYECKHX arlllapaToB B Y4ebHoe mocobue 2021 OBC «Jlaub»
T.I1. SolidWorks
8.2. lonoHuTEIBHAS IUTEPATYPA
Tun (yueOHHUK, KonnuyectBo B
ydeOHoe nocodue, HAY4HOI
Ne I'on
/i ABTOPBI, COCTABUTEH 3arsiaBue (3arojioBoK) yueOHO-MeToaAnYecKoe - ouodamorteke /
nocodoue, NPaAKTUKYM, HaunmenoBaHue
ap.) IBC
1 | Jlebenes B. I1., Mopo3oB OcCHOBBI pacyeTa U KOHCTPYUPOBAHHUS amnmnapaTroB V4eOHUK 2022 9BC «Jlaab»
A. H. XUMHYECKON TEXHOJIOTUH
2 | Bopucos A. B. Mexannka ©  KOHCTpyHpPOBaHHE  00OPYIOBaHUS YuebHoe mocodue 2020 OBC «Jla"b»
XUMHYECKHX TIPOU3BOICTB
3 | benos JI.C., Pomanos JlaGopaTopHbIii  MPAaKTUKYM 1O  XUMHUYECKOMY V4eOHoe TIocoome 2023 OBC «Jlaapy»

ILA.

MAIIMHOCTPOCHUIO




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 MCCICJOBAHUNH B O00JACTM XUMHUYECKOW TEXHOJIOTUH U
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 TIPOBEICHUS  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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