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

b1.B I[B .02.02 NOKYMEHT NOAMWUCAH

(uHoexc oucyuniuHot) QNEKTPOHHOW NOAMMCHIO

Ceprudukar: 70C1C100A7B13B974D5894495CA21A0C
Braneneu; Cokos Cepreii AnlekcaHaposu
DevicTeuTene : ¢ 08.07.2024 10 19.06.2039

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

Pacuer ruHaMuveckoro o00pyaoBaHus

(Haumenosanue OUCYUNIUHbL)

10 HAIPaBJICHUIO IMOATOTOBKH
18.03.01 XuMuueckas TEXHOJIOTHSA

HaIpaBJICHHOCTH (POdHIIb)
MaliuHbl ¥ anmapaThl XUMHYECKUX TIPOU3BOICTB

dopma 00ydeHHUS: OYHO-3a09HAS
I'ox nabopa: 2025
O6mas Tpynoemkocts: 1 3E

Pacnpe)leﬂeﬂue YaCo0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 8

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» aBryera 2030 r.

YTBEPXIEHO
Ha 3acenpanuu kadenpel « XumMuueckasi TEXHOJIOTHS U pecypcocOepeKeHue)

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



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Lenb ocBOEHMS TUCHUIUIMHBI — (POPMUPOBAHUE Yy CTYACHTOB TEOPETHUECKUX 3HAHUM U
NPAaKTUYECKUX HAaBBIKOB, HEOOXOMUMBIX JUIS pacueTa, MPOEKTUPOBAHHS M aHaiu3a paboThI
JUHAMHYECKOro 000pyA0BaHHUs, UCTIOIB3YEMOT0 B XUMHUYECKON TEXHOJIOTUU.

2. Mecto mucuuimuiaabl B ctpykrype OIIOII BO

Jannas aucruiuinHa (y4eOHbINH Kypc) oTHocuTes K bioky 1 «Jlucuurumasl (MOITyIIH)»
(BapuaTHBHAs YacTh, IUCLHUILIMHBI IO BBIOOPY).

JIMCIMIUTMHBI U IPAKTHKH, HA OCBOGHUHU KOTOPBIX 0a3upyeTcs JaHHAs TUCIUTUINHA!

«Dusukay, «Bpicias marematuka», «OOIMas U HeopraHudeckas XuMus», «MHxeHepHas
rpadpukay, «OOmAs XUMHYECKas TEXHOJIOTHUS», «XUMHUS M TEXHOJIOTUS OPTaHWYECKUX U
HEOpraHMYecKux BemiecTB 1», «[Ipomecchl W ammaparbl B XHMHYECKOHW TEXHOJOTHH U
OHMOTEXHOJIOTHI.

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 Nuagukaropbl
KOHTpOJIUpYyeMble AOCTUKEHH S
N IInanupyemsblie pe3yJbTaThl 00y4eHHS
KOMIICTCHIIUH KOMIIEeTCHI U
(Koa 1 HAMMEHOBAaHUE) (Koa ¥ HAMMEHOBAaHUE)
[1K-2 Criocoben 3HaTh:
pa3pabarbiBaTh, — OCHOBHBIE ITPUHLIMIIBI paboThI
pean30BbIBAaTh U JTUHAMHYECKOT0 o0opy10BaHus
YOPaBIATh IpolieccaMu B XVUMHYECKHUX MPOU3BOACTB;
obnactu TCXHOJIOI'MH — METOJbI pacdeTa OIUHAMHUYECKHUX
HEOPraHNICCKUX u Harpy3ok, BHOpanuil M MeXaHMYeCKHX
OpTraHU4YC€CKUX BCHICCTB C KOHe6aHHﬁ;
IIPUMCHCHHEM — COBpPEMEHHBIE UH(POPMAaLIMOHHbIE
COOTBETCTBYIOIICTO TEXHOJIOTMHU M MPOrpaMMHBIE CPEJCTBA,
HHCTpyMEHTapuUs, IIPUMEHsIEMbIE JUTS pacuera
IU(POBBIX TEXHONOTHH, a JTUHAMHYECKUX XapaKTEPUCTUK
TaKkKe METOJI0B 060pyI0BaHNS;
MOZEIMPOBAHUS — OCHOBHBIE HOPMAaTHUBHBIE JIOKYMEHTHI,
perylupylommue MpOoeKTUPOBAHUE U
IKCILTYaTal1I0 JUHAMHYECKOT O
000pyT0BaHUS.
YMers:

— MNpPOBOJIUTH  AHATU3  JUHAMHUYECKHX
Harpy3oK M OLIEHUBAaTh UX BIIMSHUE HA
paboty o00pyI0BaHUS;

— BBHIMOJIHATH pPacyeT Ha TPOYHOCTH U
HA/IeKHOCTh JIMHAMMYECKHX MAIllUH M
armaparos;

— WCHOJB30BaTh  CICIUATU3NPOBAHHOE
nporpamMmHoe obecriedenne (ANSYS,
SolidWorks Simulation, Mathcad u ap.)




dopmupyemMbie U
KOHTPOJHpYyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
JMOCTHKEHHUS
KOMIIeTeHI M

(Ko ¥ HAMMEHOBAHUE)

IInanupyemMsble pe3yJbTaThl 00yUeHHUs

JUIS ~ MOJCIMPOBAaHUS W  pacyera
JTMTHAMAYECKHX XapaKTEPUCTHK
00opyaoBaHus;

— OINTUMH3UPOBATH KOHCTPYKIHIO
o0opyioBaHuUs c y4eTOM
JUHAMAYECKUX (PAKTOPOB M yCIOBUU
DKCILTyaTaIuH.

Bnaners:

— HaBbIKaMHN KOMITBIOTCPHOI'O
MO/JICIIUPOBAHUS JTMHAMUYECKUAX
MIPOIIECCOB B o0opynoBaHUU
XHUMUYECKHUX IPOU3BOJICTB;

— MeTOoAaMu JTMarHOCTHKHU u

MIPOTHO3UPOBAHUS HW3HOCA M OTKA30B
JUHAMHYECKOr0 000pyAOBaHNUS;
— MPaKTUYECKUMHU IMpUeMaMu 00paboTKH
Y aHallu3a JaHHBIX BUOPOIUATHOCTHKH,
— METOJaMU  HHXXEHEPHOTO  pacyera
napameTpoB HaJIeKHOCTH u
JIOJITOBEYHOCTU AMHAMHYECKUX CHCTEM.

[TK-5 Criocoben
aHAJTM3UPOBATh u
pacCUUuTbIBAaTh OCHOBHBLIC
MPOILECChl  XUMHYECKOU
TEXHOJIOTHUU U BBI6I/IpaTI)
ux anrmapaTrypHoe
odopmiieHre c
PUMEHCHUEM

COBPEMEHHOTO

MaTeMaTHYECKOTO
anmapara W

MO/JICIIUPOBAHUS

METOJ0B

IIK-11.1 Crocoben
MIPOBOJIUTH pacuer
JTUHAMHYCCKOTO
o0opyaoBaHus,
MOJBIDKHBIX dYacTed u
KOHCTPYKLIHN

IIK-11.2 CrocobeHn
MPOBOJIUTH pACUET H
MOJICIUPOBAHNE
PEaKTOpPOB HJI€aTBHOTO
BBITCCHEHUS i
CMCIICHHS

3HaTh:

— KOHCTPYKTHBHBIE 0COOEHHOCTH
JUHAMUYECKOTO  OOOpYJIOBaHUS U
MMOAXOABI K €ro pacuery;

- (1)I/ISI/IKO-XI/IMI/I‘~IGCKI/I€ OCHOBBI
MPOLIECCOB B peakTopax HIAeaTbHOTO
BBITCCHCHHUSA U CMCILICHUS.

VYMeTh:

— IPUMEHATHh pacyeTHbIE METOABI IS
ompeeeHus napameTpoB
JTUHAMHYECKOT0 000pyA0BaHNUS;

— TPOBOJUTH pacyeThl U aHaIH3 PabOTHI
PEaKTOPOB HUJCAIBHOTO BBITECHEHUS U
CMCIIICHUA.

Bnanerts:

— MpPaKTUYECKUMH HaBBIKAMHU pacdera u
nmoabopa TUHAMHUYECKOTO
00opyaoBaHUS IS XHUMHKO-
TEXHOJIOTHYECKHX MPOIECCOB;

— HHCTPYMEHTaMM  MOJEIHUPOBAaHUA U

dAHaJIn3a PCAKTOPOB I ONTUMHU3ALIUA
TEXHOJIOTHYCCKUX IMPOLECCCOB.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

@®opMbI TEKYLIETO

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monayasb (pa3aed) | yueOHoi . Cemectp banasbl | UHTEepakTHB, 4.
paGoThi (yueoHOii padoThI) q, (HauMeHOBaHHe
OLICHOYHOI0 CPeJCTBA)
Moayas 1. Jlexl |Knaccudukarus JTUHAMUAYECKOTO 8 2 — —
«BBenenue B 000OpyZOBaHUA:  HACOCHl, KOMIIPECCOPHI,
pacuer BEHTHJISITOPBI, BO3IYXOIYBKH,
JTUHAMHYECKOTO TypOomamuHbel.  OCHOBHBIE  MPUHIIUIIBI
00opyOBaHUs» paboThl U KOHCTPYKTHBHBIE OCOOEHHOCTH
JTUHAMHYECKHUX MaIllUH. Bnusuue
IKCIUTyaTallMOHHBIX YCIIOBHM Ha BBIOOp U
pacueT 00opyI0BaHUS.
Monayas 2. Jlek2 |OcHOBBI MEXaHWKH W JHHAMHKH MAITUH. 8 2 — —
«Teopernyeckue TepMoanHaMuka U Ta30MHAMHKa B padoTe
OCHOBBI pacueTa JTMHAMAYECKOTO 000pyTOBaHHUS.
JTUHAMHYECKOTO ['mapaBiavueckuit  pacder  HAacocoB U
0o0opyI0BaHUsA» kommpeccopoB. Konebanuss m BuOpauuu B
JUHAMUYECKUX cucTreMax. IIpodyHocTHOM
pacueT u aHaJIu3 HaJIe)KHOCTH.
JIabl | XapaKTepuCTHKU TUAPABINYECKON MAIUHBI 8 8 — — Oruer o

TSt iepemetntieHust xxunkoct (Hacoc).

nabopatopHoii pabote
Nel




@®opMbI TEKYLIIETO

B . HaumMeHoBaHUe TeM 3aHSTHI Oonem, KOHTPOJIS
Monayasb (pa3ae) | yueOHoi . Cemectp banasbl | UHTEepaKkTHB, 4.
paGoTbHI (yueOHOii padoThI) q, (HaMMeHOBaHHe
OLICHOYHOI0 CPeJCTBA)
Monayas 3. Jlex3 |Hacocel: rtumpaBmmueckuid pacuer, KII/I, 8 4 — —
«Pacuer u MarHOCTHKa  OTKa3oB.  Kommpeccops:
POCKTHPOBAHUE TEPMOIUHAMHYCCKHIA aHam3,
OTIEIBbHBIX ra30JJMHAMUYCCKHE TPOIECCHI, MOBBIIICHUE
BHJIOB 3 HEKTUBHOCTH. BenTunsatopst u
JTMHAMUYECKOTO BO3/IYXO/YBKU: adPOJAMHAMHUYECKUI pacyer,
000pyI0BaHUS» OaslaHCUpPOBKa, CHIDKEHUE BUOpAITHIA.
TypOomaniuHsb: pacuer apaMeTpoB,
[POYHOCTHBIC XapaKTEPUCTHUKH, WHHOBAIIMU
B KOHCTpYKIMU. BpiOOop wmarepuaioB u
KOHCTPYKIIMOHHBIX peIICHHI TUIst
JTMHAMUYECKUX MAIIHH.
JIa62 |Pacder mapamMeTpoB IEHTPOOCIKHOTO HAcoca 8 8 — — OTuer 1o
JUTSL IEPEKAYKU XUMHUECKOM KHUJIKOCTH. nabopaTopHoii pabote
Ne2
Monayas 4. Jlex4 |IlpuuuHbl BUOpanuMid B JUHAMHYECKOM 8 4 - -
«J/luHamMu4yeckue o0opy1oBaHUU. MeTO/Ibl JHATHOCTUKUA U
Harpy3KH, NPOTHO3UPOBAHUS OTKa30B. bamaHcUpoBKa
BUOpAINK U pOTOPOB, yCTpaHEHHUE PE30HAHCHBIX
IKCIUTyaTaIus SIBIICHH. MoOHUTOpPHHT COCTOSIHUS
000pyIOBaHUS» 000py10BaHUs u TEXHUYECKOE
o0cCITy>)KUBaHUeE. DHeprocbepexeHue,
MOBBIINIEHUE HAACKHOCTH M  MPOJICHHE

CpOKa CITy»Obl MaIlIMH.




@®opMbI TEKYLIIETO

B . HaumeHoBaHue TeM 3aHATHIA Oo0bem, KOHTPOJIsA
Monayasb (pa3ae) | yueOHoi . Cemectp banasbl | UHTEepaKkTHB, 4.
paGoTbHI (yueOHOii padoThI) q, (HaMMeHOBaHHe
OLICHOYHOI0 CPeJCTBA)
Mopnyas 5. Jlexk5 |Lu¢ppoBbie TEXHOIOTUH B MPOESKTUPOBAHUHU 8 4 — —
«CoBpeMeHHBIC U pacueTe  JUHAMHYCCKMX  MAIHH.
TEXHOJIOTUH U HckyCCTBEeHHBI HMHTEUIEKT W MAIIMHHOE
HEPCICKTHBBI oOydeHHe B JMAarHOCTUKE OOOPYIOBaHHUS.
pa3BHUTHSA HoBple MartepuasiBl W TEXHOJOTHH IS
JTMHAMUYECKOTO TIOBBIIIICHUS 3G PEKTUBHOCTH.
00opyOBaHUs» DHeprocoeperarmue pelIeHus B
JMHAMUYECKOM 000pyaoBaHuH. bynyiiee
JTMHAMAYECKOTO o0opyioBaHuUs B
XUMHYECKON TPOMBIIIICHHOCTH.
Cp N3yuenne  TeOpeTHUYECKOTO  MaTepuaa. 8 3,75 — — Pedepar-nipezenranus
BreinmonHeHne  MHAMBUAYAIbHBIX 3aJaHHA.
[ToaroroBka K 3ayvery.
ITA  |3auer 8 0,25 - - 3auer
Hroro:; 36




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

[Ipu peanuzanuu yueOGHOro Kypca JUCHHUILUIMHBI UCIIONb3YEeTCS TEXHOJIOTUS TPAAULIMOHHOTO
o0y4YeHHsI, BKJIIOYAIONIAsl JICKIUH, MPAKTUYECKUE 3aHATUS U J1AaOOpaTOpHBIE PabOTHI, KOTOpHIE
MIPEANOJaratoT NOCIeI0BaTEIbHOE U3JI0KEHNE MaTepuaa IpernogaBaTesieM.

Jlexuus ¢ aneMeHTaMu JUcKyccuu. Jlekuusa-npe3eHranus.

[IpakTueckue 3aHATUS M JlabopaTOpHble pabOThl C pELIEHUEM 3ajad, OO0CyXIAeHUe
IrOpUTMa pELIeHMs 3a/1a4 U MOIYYEHHbBIX PE3YJIbTaTOB. BhINoNHEHNE MHANBU Ty aJIbHBIX 3aJaHUM.

6. MeToauueckue YKa3aHUusA 110 0OCBOCHHUIO JUCHHUTIIIMHBI

IIpu ocBOeHUM TEMBI HEOOXOAUMO:

— U3y4duTh Y4eOHBIH Marepuan 1o JucuuiuinHe  «Pacder  aMHaMu4eckoro
000pyIOBaHUsS», WCHOJB3YsS JEKIHMOHHBIA Marepual M marepuan OubimoredHoro ¢oHaa 1o
JTAaHHOU TeMaTuKe;

— aKIEHTHPOBaTh BHUMaHHE Ha aHAIM3E JWHAMUYECKMX HArpy3oK, METoJax pacyera
BUOpaIii ¥ MEXaHWYECKHX KoJeOaHW, OLEHKE MPOYHOCTH U HAJCKHOCTH KOHCTPYKIHMH, a
TaKke Ha TPUMEHCHHH COBPEMEHHBIX MNPOTPaMMHBIX CPEIACTB JJISI  MOJACITHPOBAHHMS
JMHAMAYECKHX TPOLIECCOB.

Meroanueckre peKOMEHJAlNH K BBITOJTHEHHIO CAMOCTOSTEIIEHON paboThI:

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

2. Bompocs! 1yist caMOCTOSITEIBHON paOOTHI CTYICHTOB:

2.1. Knaccudukanus AMHAMUYECKOTO OOOPYAOBaHUS B XMMHYECKOH TEXHOJOTMU M €ro
OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH.

2.2. OcHOBHBIC TUIBI HAarpy30K M HMX BIHMSHHE HAa IKCIUTyaTAllMOHHBIC XapaKTEPUCTHKH
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 (MPAKTHUECKUM 3aHATHAM / J1aDOPATOPHBIM
paboTaM U MPOMEXYTOUHOH aTTeCTaIUH).

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

5. TlpakTuueckue 3aHATHS BKIIOYAIOT B Cce0S pEIICHWE NPUKIAIHBIX, PACUETHBIX
U CUTYallMOHHBIX 3a/1a4, 00CYX/I€HUE PE3yIbTaTOB JI€ATEIbHOCTH.

6. [TonroToBKa OTYETOB MO MPAKTUIECCKUAM 3AHATHAM U JIAOOPAaTOPHBIM paboTaM:

6.1. BrnonHeHHOe MpakTU4Yeckoe 3aHsATHe / JsaboparopHas paboTa JODKHBI OBITh
oopMIICHBI B TEKCTOBOM peaakTope coBmectumoM ¢ Microsoft Word (¢ pacmupenuem daiina —
doc/docx) ¢ na3Banuem ¢aitna, ©@.M.0. Ne I'pynmsr . P/IO_Ne3amanus u BKIrOYaTh B ceOsL:

— 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
MPaKTUYECKOTO 3aHATHs / TJabopaTopHO# paboTe B yCTHOU (hopMe, HCTIONB3YS OTYET 1Mo padoTe.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETEHIHU HanmeHoBanue
P (UJ1M ee 4acCTH) OLIEHOYHOI0 CPeJACTBA
8 [TK-2, TTIK-5 Omuemvl no npaKmMuyeckum 3aHAMusaM

No [-4 & snekmponunom eude. Omuemsi no
nabopamopuvim pabomam Ne 1-2 6

91eKMPOHHOM 8ude. Bonpocwl k 3auemy
MNe 1-50.

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUaJibl, He()ﬁXO}IHMLIe AJIA TEKYIIEro KOHTPOJIsA

7.2.1. OTyer 110 IPAKTUYECKOMY 3aHITUIO

TunoBoi npuMep 3aJaHUA:
IpakTuyeckoe 3anaTne Ne 1. 'mapaBanyeckuii pacyer HacoOCOB.

Henp padoTbl: HAYYUTHCS NPOBOAWUTH THAPABIMYECKHN pacyeT HAcOCOB, ONPEACIATH
TpeOyemblil Hanop, momHocTs U KIIJl Hacoca 1uisl mepekauku XMMHUYECKUX XKUAKOCTEH, a TaKxke

HO,I[6I/IpaTB MoAXOoA41Iy0 MOJICJIb HacoCa C yU4€TOM CHCI_II/I(l)I/IKI/I XUMHUYCCKUX ITPOU3BOACTB.

YcnoBue 3amaum: B XMMUYECKOM NPOM3BOJCTBE HEOOXOAMMO II€PEKAYMBATH CEPHYIO
kucnoty (H2SOa4) u3 pesepByapa B peaxktop. [lapameTpsl cuctemsl npeacTaBieHsl B Tadbaue 1.

Tadmuua 1 — Vcxonuble naHHbIE

Ne IToka3zarenn 3HaueHue
Bapuanra

1 [TponzBoauTENIEHOCT Hacoca, Q 50 M*/u
BricoTa nobema JKUIKOCTH (reoMeTpuyeckast Bbicota), Hg 10wm
JlnuHa Tpy6onpoBosa, L 100 m
Juametp Tpybompososa, d 0,1m
[110THOCTH CEpHOM KUCIOTHL, p 1800 kr/m?
Bs13K0CTh CepHON KUCIIOTHI, i 0,025 I1a-c
DOKBHMBAJICHTHAS IIEPOXOBATOCTh TPYOBI, K 0,15 Mmm

Mectnble conpotuBnenus: 2 koiena (90°), 1 3ansuxka, 1
oOpaTHbIN Ki1anaH, Ko3(GUIMEHTHl MECTHBIX

CONPOTHUBIICHUN:

— KOJIEHO, & 0,5

— 3aJIBIXKKQ, & 0,2

— oOpaTHbIii kianaH, & 2,0
3aganme:

Paccuurare norepu Hamopa B TpyOonpoBo/ie (PpUKIIMOHHBIE U MECTHBIE).
OnpenenuTts MOJHBIN Harop Hacoca H.

Paccunrare MomHocts Hacoca N u KIIJI #, mpunss KII/I nacoca paBubiM 0,75.
[Tono6path HEeHTPOOEKHBIN HacOC U3 KaTayiora (MIpUBECTH MPUMeEp M000pa).
CnenaTp BBIBOJ O IPUTOJHOCTH BRIOPAHHOTO HAcoca Jisl pabOThI C CEPHOM KUCITOTOM.
ChopmupoBaTh U IPEAOCTABUTH OTYET MO MPAKTUUECKOMY 3aHSATHIO B 3JICKTPOHHOM
BUJIE.

oarwhE




TeopeTnyeckue 0OCHOBBI:

[Tonuelit Hamop Hacoca:
H:Hg+Hf+Hm+Hv, (1)

rjae:

Hg — reomeTpuueckas BbicoTa Hoabema (M),

Hi — dbpukmoHHbIe TOTEpH Hamopa (M),

Hm — MecTHbIE oTepu Hamopa (M),

Hyv — otepu Hamopa Ha Bxoje 1 Beixoje (mpuaumaem Hy = 0).

OpuknroHHbIe MOTepH Haropa (Gpopmyna lapcu-Beiicbaxa):

2

I
Hi=1-——, (2)
d 2g
rje:
A — xodbouument Tpenus (paccuutbiBaeTcsi 1o  Qopmyne Konebpyka wunum
anIpoOKCUMALIUAM),
0 — CKOPOCTb TIOTOKa (M/C),
g—9,81 m/c%.
MecTtHble TOTEPH HATIOPA:
. V2
Hn=>¢" 25" 3)
rae ¢ — k03 PUIMEHT MECTHOTO COMPOTHUBIICHUS.
CkopocTh OTOKa:
2
__0 _ md
V= 35004 4T 7 )
MouHocTs Hacoca:
__p-g-Q-H
N = 3600 1000 7 ° (%)
rae 7 — KIIJI nacoca.
IIpumep pemenus
1. Pacuer ckopocTu moToka
Ceuenue TpyOBI:
0,1
A= — =0,007854 m?.

4

CKopocTb MOTOKA:



B 50
= 3600 0,007854

v ~1,766 m/c.

2. Pacuet uncna PeliHnonbpaca

p-v-d_1800-1766-0,1
no 0,025

Re =

=12703,2.

[Tockonbky Re > 4000, moTOK TypOyJIEHTHBIHA.

3. Pacuer koaddunmenta TpeHus 4
Hcnonp3yeM anmpoKCHUMAIHIO JJIsl TypOyJIeHTHOTO MOTOKa ((hopMyia ANBTIIYIIN):

0,25 0,25
) ) 5 )
1=011 - (f+ ﬂ) = 011 - (""""1 + 58 ) ~ 0,032,
d Re 0,1 12703,2

4. Pacuet (ppUKIMOHHBIX MTOTEPH HAIMIOpPa

100 1,7662
H;=0,032- — - ————=5,09 m.
0,1 2981

5. PacyeT MecTHBIX TOTEPH HAMOpa
Cymma K03 PUIMEHTOB MECTHBIX CONPOTUBIICHHN:

2¢=2-05+02+20=32.

1,7662
29,81

2
Hn=Y¢ Z—g =32 - ~32.0,159~0,51m.

6. Pacuet nosiHOTrO Hamopa Hacoca
H=Hg+ Hf+Hn+Hy=10+5,09+0,51 =15,6 m.

7. PacueT MOIIIHOCTH Hacoca
[Tpuaumaem KITJ1 # = 0,75:

N p-g-Q-H _ 1800-9,81-50-15,6
~ 3600-1000-n ~  3600-1000-0,75

~ 5,07 xBT.

o0

. [TonGop Hacoca
Jns TouHoro moabopa Hacoca UCMONB3YIOTCS KaTajJord MpOM3BOIUTENCH (Hampumep,
Grundfos, KSB).
B peanbHbIX yClIOBUSAX BBIOMpPAETCS HACOC C 3aIIaCOM IO HAIMoOpy U MPOU3BOIUTEIBHOCTH.
HeoOxomumo yuuThiBaTh TpeOOBaHMSI OE30MACHOCTH M COBMECTHMMOCTh MaTEpHUajioB C
arpecCUBHBIMHU CPEIaMHU.
W3 xartanora neHTpoOEKHBIX HACOCOB I XMMHUYECKHX JKUIKOCTEH MojdupaeM Hacoc ¢
XapaKTepUCTUKAMMU:

— IIpomsBoaurenpHOCTh: Q =50 M3/4,
— Hamop: H=16 m,
— Momnaocts: N = 5,5 kBT,



— Marepuan: Hep:kaBerolas CTajiab, yCTONYMBasi K CEpHON KUCIIOTE.

9. BeiBog

BeiOpannbiii Hacoc obOecneunBaer TpeOyembiii Hamop (H = 16 m > 15,6 M), u

npou3BoAUTENBHOCTD (Q = 50 M?*/4). Marepuan Hacoca yCTOWYUB K KOPPO3UU OT CEPHOM KHUCIIOTHI.
Hacoc npurozaeH 1uist HcIosib30BaHUs B JaHHOM ITPOLIECCE.

Kpurepun onenkmn:
O1eHKa «3a4TEH0» CTaBUTCS CTYJIEHTY, €CJIU OTYET M0 MPAKTHUECKOMY 3aHATHIO BKIFOUAET

6omee 50% ot Tpebyemoro o0beMa M BBINOJIHEH B COOTBETCTBUE C TPEOOBAHUSIMHU, YKa3aHHBIMU B
y4e0HO-METOINYECKOM ITOCOOUH;

OI_ICHKa «HE€ 3a4YTEHO» CTAaBUTCA CTYACHTY, €CJIM OTYCT IO IPAKTUYCCKOMY 3aHATHIO

BKItouaeT menee 50% ot Tpedyemoro oobema.

7.3. OueHo4Hble cpeacTBa AJsS NMPOMEXKYTOYHOH aTTECTAMU IO HTOraM OCBOEHUS

JUCIHHUILINHBI

7.3.1. Bonpochbl K IPOMeKYTOUYHOI aTTeCTALMHU

Cemectp 8

Ne

w/n Bonpocsl k 3a4ery

1. UYrto Takoe JuHaAMHUECKOe 000pYy1I0BaHUE B KOHTEKCTE XUMUYECKUX IPOU3BOJCTB?

2. Kak knaccuduuupyercs AMHaMu4eckoe 000py10BaHHE IO IPUHIMITY AeHCTBUS?

3. Kakue ocHOBHBIC TapaMeTPhl XapaKTEPU3YIOT pabOTy TMHAMHYECKOTO 000pyI0BaHUS?

4. B 4eMm pa3HuIIa MEXAy CTATHYECKUM M JUHAMUYECKUM 000py10BaHHEM?

S. Kakue ¢axkTopbl BIMAIOT Ha BHIOOpP THUIA JUHAMHUYECKOTO 00OPYOBAaHUS 1JIi KOHKPETHOTO
nporiecca?

6. KakoB npuHImn paboThl IEHTPOOEKHOr0 Hacoca?

7. Kakwue THITbI HACOCOB MCITONIB3YIOTCS JUTS IEPEKAYKH BSI3KUX KHUIKOCTEH?
Kak paccuurare Hanop Hacoca?

8. UTto Takoe KaBUTAIlMA U KaK OHA BJIMSIET Ha paboTy Hacoca?

9. Kak onpenenuts KIITJI Hacoca?

10. | Kakme wmarepuanbl WCHOJB3YIOTCA JUI M3TOTOBJIEHUS HACOCOB, palOTalOMMX C
arpeccUBHBIMU cpeiaMu?

11. | Kak paccuuTtaTh MOIIHOCTb, TOTPEOISIEMYIO HACOCOM?

12. | B ueM 0coOEHHOCTH pa0dOThI MOPIITHEBBIX HACOCOB?

13. | Kak nogo6paTh Hacoc /jisi CUCTEMBI € 33JJaHHbIMU TapameTpamu?

14. | Kakue Mepsl MpUHUMAIOTCS JUIsl MPEAOTBpAIlleHUs] yTeUeK B Hacocax?

15. | KakoB npuHIMI paboThl MOPIIHEBOIO KOMIIpeccopa?

16. | Kakue THIBI KOMIIPECCOPOB HWCHOJB3YIOTCS JUISI CKAaTHS BO3AyXa B XHMHYECKHX
mpoueccax?

17. | Kak paccuurtarh paboTy ckaTus B KOMIIpeccope?

18. | Yro Takoe MOJUTPOIHBINA MPOIECC M KaK OH CBs3aH ¢ paboToi Kommpeccopa?

19. | Kak onpenenuts KI1JI kommpeccopa?

20. | Kakue cucTeMbl OXJIaXICHHSI HCITOJIB3YIOTCS B KOMITpeccopax?

21. | Kak paccunutaTh 00BEMHBIN pacxo]1 Kommpeccopa?

22. | B 4eMm pa3HHUIIA MKy OJHOCTYIICHYATHIM U MHOTOCTYIIEHYATHIM KOMITPECCOpOM?

23. | Kakue MaTepuasibl NPUMEHSIIOTCS JJIsl M3TOTOBJIEHHSI KOMIIPECCOPOB, PAa0OOTAIOMIMX C




Ne
/i Bonpocsl k 3auery
KOPPO3UOHHBIMU Ta3aMu?
24. | Kak o0ecnieunth 6€3011aCHOCTb MPH IKCILUIyaTallul KOMIPECCOPOB BBICOKOT'O JaBJICHUS?
25. | KakoB nmpuHIHMIT pabOThI 0CEBOTO BEHTHJIATOpA?
26. | Kakue THIIbl BEHTHJIATOPOB UCHOJIb3YIOTCS AJIsl BEHTWISIIMY XUMUYECKUX LIEXOB?
27. | Kak paccuuTaTh MPOU3BOAUTEIBHOCTh BEHTUIISITOpA?
28. | Uro Takoe adpoAMHAMHYECKOE COMPOTUBIICHHE U KaK OHO BIUSET Ha pabOTy BEeHTUIsITOpa?
29. | Kak onpenenuts MOIIHOCTb, IOTPE0JIIEMYIO BEHTHIIATOPOM ?
30. | B yem ocobeHHOCTH pabOTHI IEHTPOOEKHBIX BEHTHIISITOPOB?
31. | KakoB mpunIun paboTsl MapoBoil TypOHHBI?
32. | Kakue THmbl TypOMH UCTIOJIB3YIOTCSI B XUMHUECKUX IPOU3BOJICTBAX?
33. | Kak paccunrath MOITHOCTh TYPOUHBI?
34. | Yto Takoe N309HTPONMMHBIN MTPOIIECC U KaK OH CBS3aH ¢ pabOTON TypOUHBI?
35. | Kak onpenenuts KIIJI TypOunbi?
36. | Kakue cucremMbl CMa3Ku MCIIOJIB3YIOTCS B TypOUHax?
37. | Kak paccuntaTh CKOPOCTh BpaIlleHUs TYpPOHHBI?
38. | B ueM pa3HuLa MEXAYy KOHJCHCAIMOHHOW U MPOTUBOJIABICHYECKON TYpOUHOM?
39. | Kakue Mepbl IpUHUMAIOTCS JJIsl CHIDKEHHSI ITyMa M BUOpaIuii B Typounax?
40. | Kak paccunTtarh 4acTOTy COOCTBEHHBIX KOJIeOaHHuil poTopa?
41. | Yro Takoe KpUTHYECKasi CKOPOCTh BPAILLCHUsI U KaK €€ ONpeAeanTh?
42. | Kak BnusitoT AucOaanchl Ha paboTy AMHAMHYECKOTO 000pY IOBaHUS?
43. | Kakue MeTo/1bl HCIIOJIb3YIOTCA JJ1sl 6aJaHCUPOBKU POTOPOB?
44. | Kak o0ecrieuuTh yCTOMYMBOCTh PabOThl 000py10BaHUS IPU NEPEMEHHBIX Harpy3Kax?
45. | Kakue 0cOOEHHOCTH B3KCIUTyaTallMd JUHAMHYECKOIo OOOpYJOBaHUS B arpecCHUBHBIX
cpenax?
46. | Kak BbIOpaTh MaTepual Juisi 000py10BaHMsl, KOHTAKTUPYIOLIETO ¢ KUCI0TaMu?
47. | Kakue cucTeMbl KOHTPOJS M aBTOMAaTH3allMd MPUMEHSIOTCS Ui JAMHAMHYECKOTro
obopyioBaHus?
48. | Kak o0ecnieuyuTh SKOJIOTHYECKYIO 0€300aCHOCTh IPU PaboTe ¢ TOKCUYHBIMH ra3zamu?
49. | Kakue craHmapTel W HOPMBI PETYJIHPYIOT TPOCKTHPOBAHWE W  IKCIUTyaTalluio
JMHAMUYECKOT0 000pYA0BaHHSI B XUMUYECKON MPOMBIIIIEHHOCTH ?
50. | YTo Takoe AuHAMHYECKOe 000py/I0BaHHE B KOHTEKCTE XMMHUYECKHX TIPOU3BOJCTB?
7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
NpoBeIeHUs!
Cemectp . Kpurtepuu u HopMbI OLleHKH
NPOMeKYTOYHOM
aTTecTaluu
3ader (YCTHO) 3Haer:
— 3HaeT W T[OHHMMAaeT CyTh
JICTIATUTHHEI, OCHOBHBIX
MOJIOKEHUN y4eOHOTO
Marepuana,
«3a4TCHO» YmMmeer:

— 1loBepXHOCTHO aHAIU3UPOBATh
COOBITHS, CHUTyaIllH, JeaTh
OIIPEIEIIEHHBIE BBIBOJIBI,
CaMOCTOSTEIBHO
BOCIIPOU3BOJUTD 00JIBIITYIO




Cemectp

dopma
NPOBeIeHUs
NPOMEKYTOUYHOM
arTecTanuu

KpuTtepuu u HOpMbI OLleHKH

YacTh MaTepuaa.

Bnaneer:
— YMeHueM JaBaTh IPaBUIIbHbIE
OTBEThI (omyckaroTest

HEKOTOpble  HETOYHOCTH U
HETMPUHIMITAATBHBIEC OITNOKH);
— VYMeHuem paboTaTh TONBKO C
y4eOHOMI JIUTEpaTypou,
YKa3aHHOM IPENoJaBaTeseM.

He orBewaer HM Ha OJWH H3
TCOPCTUUCCKHUX BOIIPOCOB, HE
MOXKCT OTBCTHTH HHM Ha OJUH
I[OHOJIHI/ITGJH)HI)II;'I BOIIpOC.

«HEC 3a4TCHO»




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 XUMHYECKOW 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
Ap. 00BEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
IOMEIEeHUH JJISI CAMOCTOATEILHOM
padoThl 00y4aomuxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Jlaboparopust  «TexHomorus
OPraHUYECKUX COETUHEHUINY.

VYuebHas  ayauTopus A MIPOBEACHUS
n1abopatopHbix pabdor. (A-311)

Cronber  nabopaTopHble  OCTPOBHBIE

¢busnueckue; Crounbl OCTPOBHBIE
XMUMHYCCKUE, TMOJKH JUIS  HOCY[IbI;
Moiiku; CTOIBI nabopaTopHEIE;

Cronpl MUCbMEHHBIE; MIKad BBITSHKHOM
15001IB; mxadsr cymmmsabii WS31,;
OaHs BOZAsIHAas MHOTOMECTHAs; II€Yb
My(denpHas; TIIMTKA  AIIEKTPHYECKAs;
MarHuTHas Memnrajika.; tepmocrar VTE;
ammapar ISt OIIpEeIeTICHUS
TeMITEpaTypbl BCIIBIIIKH; J1abopaTopHas
peKTH(UKAIIMOHHAS ~ KOJOHHA;  BECHI

aHAJUTUYECKHUE BJIP200; BECHI
3JIEKTPOHHBIE HL100; IITATUBBI
71abopaTOpHEIE; TabypeTsl
nabopaTropHble;  CTyJd;  XHMHYECKas

1nocyaa, n0CKa M€CJjioBas.

YueOHast ayAuTOpUs IS TPOBEACHUS
3aHATUN JIEKIIMOHHOTO THUMHA. YyeOHas
ayoqUTOpHUs JUIS  TIPOBEACHHUS  3aHATHH
CEeMMHApCKOro TUMa. YdeOHas ayAuTOpHus
TSt KypCOBOTO POCKTHPOBAHUS
(BBINIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIUTOPHS JUISI TIPOBEICHUS TPYIIOBBIX U
WH/IUBUYaIbHBIX KOHCYJIbTaIUH.
VYuebHast ayautopus st

NPOBE/ICHUS 3aHATUH TEKYLIEro KOHTPOJIS U
POMEKYTOUHOH arTecrammu. (A-419)

Croyibl  yYCHHYECKHE  JBYXMECTHBIE
(MOHOOIIOKH), CTON MPENOAaBATENbCKUIA,

CTYT MIPEToaBaTeIIbCKHM, J0cKa
ayIUTOpHas (menoBas), TabauIa
Menneneena.

JlaGopatopus "lIpomeccel u ammapaTbl
3alUTHl  OKpY’Karome cpeabl”". YueOHas
ayIUTOpUs JUId  TIPOBEACHUS  3aHATUHI
CEMHHApPCKOIro TuMa. Y4eOHas ayauTopus
ISt KypCOBOT'O POEKTHUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOGHas
ayJUTOpUS Ui TPOBEAEHUS TPYIIOBBIX U
WH/INBUTYATbHBIX KOHCYJTbTaITHH.
VYyeOHast ayIuTOpHs Ui

MIPOBE/ICHUS 3aHATHI TEKYIIETO KOHTPOIIS U
POMEKYTOUHOM aTTectaruu. (A-409)

Cronpl ~ yueHMUYECKHE  MOHOOJIOKH,
Cronmpl, CTyNbs, JOCKa ayIUTOPHAS
(MenoBas), MPOEKTOp, HOYTOYK, SKpaH

IIEPEHOCHOM, YCTaHOBKA
TE€XHOJIOTMYECKOI0 KOMILIEKCa,
MO3BOJISAIONIAS CHU3UTH
pacnpocTpaHeHue a’pOUCIIEPCHON
CHUCTEMBl B IMPOCTPAHCTB., YCTAHOBKA,
MI03BOJISIIOIIAsS co3/1aTh

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 U JIAa00PATOPHBIX 3aHATHH,
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, JI0CKa
ayauropHas (MapkepHas)- I1K ¢ Beixonom B
ceTb MHTEpHET.

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

Croubl, CTYJbs, KOMIIBIOTEPBI.
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