OHIeNbCCKUM TEXHOIOTHUECKUN HHCTUTYT ((prsna)
¢denepanbHOro TOCYAapCTBEHHOTO OI0)KETHOTO 00pa30BaTEIbHOTO
YUPEKACHUS BBICIIETO 00pa3oBaHUs
«CapaToBCKUi TOCYJapCTBEHHBIN TEXHUUECKUM yHUBepcuTeT uMeHu ["arapuna FO.A.»

Kadenpa «Texnonorus u 000pyoBaHuE XUMUYECKUX, HEPTETa30BbIX U MUIIIEBBIX
MIPOU3BOJICTBY

PABOYAA NMPOrPAMMA

IO AUCHUIIIINHEC

«b.1.2.10 IIpoueccel 1 anmapaThl XUMUYECKUX U HEPTETa30BbIX MTPOU3BOICTB

HarnpaBJICHUS TTOATOTOBKHU
15.03.02 «TexHOoMOTHUECKHE MAIIIMHBI 1 000PY0BAHUEY
[Tpodune 2 «O60pynoBaHNE XMMUYECKUX H HEQTEXUMHUECCKUX TTPOU3BOJICTBY

dbopma 00yueHus — 3a0uHast
Kypc — 4

cemectp — /

3a4ETHBIX €OUHUL] — 6

BCero 4acoB — 216

B TOM YHCJIC:

JIEKIIUU — 8

npakTuyeckue 3aHsatus — 10
nabopaTopHble 3aHsATUSA — 4
camocTosaTenbHas pabora — 194
PK3aMeH — [ CEMECTp
KypcoBasi pabota — 7 cemecTp

Pabouas nporpamma oOcyskaeHa Ha 3aceaHun
kadenpsr TOXII

20.06.2022 rona, npotoxos Nel0

3aB. kadeapoii_ewceywo H.JLJleBkuHa

Pabouyas nporpamMmma yTBepKaeHa

Ha 3acenanuu Y MKH nanpasnenus
27.06.2022 rona, nporokosa Ne5
[Tpencenarens YMKH tekcunsH.J1.JIeBkrHa

DHrensc 2022



1. Heau 1 3a7a4u TUCHUILIHHBI

Ilenp nmpenopaBaHuss TUCHMIUIMHBI - ()OPMUPOBAHME KOMIUIEKCA 3HaHWMH, YMEHUH HU
HaBBIKOB T10 TEOPHU TEXHOJOTHYECKUX IMPOIECCOB, UX ammaparypHOro o(GpopMieHHs, OCBOCHHUE
METO/IOB pacyeTa IPOLECCOB U alapaToB XUMUUECKUX U HE(PTEra3oBbIX IPOU3BOJCTB.

OcHoBHbIMU 3afayaMu  Kypca «lIpomeccsl u anmapaTel XMMUYECKOH TEXHOJIOIMH"
ABJISIIOTCS: U3yYEHHE METOJJOB pacueTa OCHOBHBIX ITPOLECCOB XMMUYECKON U HEPTEXMMHUUYECKON
TEXHOJIOTUM, METOJOB pacdyeTa OCHOBHBIX pa3MEpOB allapaToB M O3HAKOMIIEHHUE C
KOHCTPYKTUBHBIMU CXE€MaMH OCHOBHBIX allapaToB, a Takxke (OPMHPOBAHHE HMPAKTUYECKUX
HABBIKOB PEIICHUS KOHKPETHBIX TEXHMYECKUX 3aJad W YMEHHS IPOEKTUPOBATH THUIIOBHIE
TEXHOJIOTUYECKNE CXEMbl OCHOBHBIX XUMHUKO-TEXHOJIOTHYECKUX ITPOLIECCOB.

2. Mecro nucuuninnbl B cTpykrype OOII BO

Hucuunmuna «IIpomeccel M anmaparsl  XMMHYECKOM  TEXHOJIOTMM»  SABIIACTCS
OOIIENHKCHEPHON AUCIUIUIMNHON, (OPMHUPYIONMIEH y CTYACHTOB 3HAHHSA, HEOOXOIMMBIEC IS
U3y4eHHs] TaKUX KYpCOB, Kak OOLIas W ClelualibHas XUMHUYECKUE TEeXHOJIOTUH, «YIpaBIeHHUE
TEXHUYECKHUMH CHCTeMaMu», «MaremMaTu4ecKoe MOJCIMPOBAHME M ONTUMHU3ALMA TEIUIO- U
MaccOOOMEHHBIX MpoILeccoBy, «O00pyAOBaHME XMMHUYECKUX U HE(TEra3oBbIX MPOU3BOJICTBY» U
pAla Ipyrux OUCUUIUIMH, @ TaKKe Uil PElICHUS TEXHOJIOTMYECKUX 3aJad, CBA3aHHBIX C
pa3paboTKOM M TNPOEKTUPOBAHMEM TEXHOJIOTMYECKUX CXEM IPOU3BOJCTBA  Pa3IMYHbBIX
IIPOJTYKTOB.

Jns ycnemHoro usydeHus xypcea «llpomeccel u anmaparsl XUMHYECKOW TEXHOJIOTHMU»
HEOOXOMMO 3HAaHME TaKUX JAWCHUIUIMH KaK: MaTeMmarTuka, (Qu3uKa, TepMOIUHAMHUKA,
TEOpeTHYecKas MeXaHuKa, (pU3nuecKass XuMHsl.

3HaHUS U yMEHHUsI, TIOJTYYCHHBIC TIPU U3YYEHUH Kypca HEOOXOIUMBI OaKaiaaBpy TEXHUKH
U TEXHOJOTUU JJIA IPOBEICHUS TEXHOJOIMYECKUX PAacyeToB, pacyeTa OCHOBHBIX IIPOLIECCOB U
OCHOBHBIX aNIaparoB XUMHUYECKOM TEXHOJIOTMM, & TAaKXE€ IPU BBIIOJHEHHH KYpCOBOU H
JUIJIOMHOM paOoThI.

3. TpeboBaHus K pe3yibTaTaM OCBOEHUS JUCITATIIMHBI

B mpouecce ocBoeHus NaHHOW IJUCHMILIUHBI CTYJAEHT (OPMUPYET M JIEMOHCTPUPYET
cienyromue npodeccuonanbueie koMmnereHuuu npu ocsoenuun OOIT BO, peanusyromieit ®I'OC
BO:

- CIIOCOOHOCTh K CHCTEMAaTHYECKOMY M3Y4YEHHIO Hay4YHO-TEXHHYEeCKOH HH(popMaluy,
OTEYECTBEHHOTO U 3apy0eKHOI0 OMBITA MO COOTBETCTBYOLIEMY Mpodiio moaroToBku (ITK-1);

- CIIOCOOHOCTH y4acTBOBaTb B pabOTe HaJ] MHHOBAIMOHHBIMU IMPOEKTaMM, HUCHOJb3YS
0a30BBIe METO/IBI UCCIeoBaTeNIbeko aesTenbrocTh (ITK-4).

B pesynprate OCBOEHHS JTUCHMIUIMHBI OOYYaIOUIUIiCS JOJDKEH JIEMOHCTPUPOBATh
CJIEAYIOIINE PE3yNIbTaThl 00pa30BaHMsL.

CTyaeHT 10JIKeH 3HATh:
- OCHOBHBIE THPOMEXAHUYECKUE TIPOIIECCHI U alllaparhl s HUX;
- OCHOBHBIE 3aKOHBI TEIUIONepEeIadn, TETNI00OMEHA;
- 3aKOHBI MaCCOOOMEHHBIX MTPOIIECCOB.

CTyaeHT 10JIKeH yMeTh:

- TMPOBOAWTH TMPAKTUYECKHUE PACUEThl PA3IMYHBIX ammnapaTroB, MPUMEHSEMBIX s
MPOBEACHUS THIPOMEXAHUYECKHX

- MPOBOJINTH PACUEThI TETNIOOOMEHHHKOB U BBITIAPHBIX aNapaTos;



- IPOBOJIUTH PacyeThl MACCOOOMEHHBIX aIllapaToB;
- IPOBOANTH MPAKTUYECKNE PACUETHI CYIIHIIOK.

CTyeHT 10/:KeH BJ1aJeTh:

- METOJMKAMH TEIJIOBOTO U MAaTEPUAIILHOTO pacyeTa,
- METOJIaMHU ONITHMHU3AIMHA OCHOBHBIX IIPOLIECCOB;

- METOJIaMH pacyeTa U aHaIu3a PEKUMOB PabOTHI TEXHOJOTUYECKOTO O0OpYIOBAHUS U
ABAPUITHBIX CUTYAIIUH.

4, PacnipenesieHne TPYA0€eMKOCTH (Yac.) IMCHUIIMHBI 10 TeMaM

M BUJAaM 3aHATHH

5| = - HaumenoBanue Hacer
2 g = TEMBI
R
| 2 Z Jlexmu | Kommok | JIaGopa | IlpakTtu
Bcee BUyMbl | TopHble | ueckue | CPC
ro
1 1 | 'mapomexannveckue 58 2 4 2 50
MPOLECCHI
2 | OcHoBBI TEIIONIEpEIaYN 54 2 2 50
3 | TemnoBekle mIponiecchl 54 2 2 50
2 4 | OcHOBBI Maccomnepeaayn 50 2 4 44
MaccooOMeHHbIE MPOIECCHI
KypcoBas pabota 50 50
Bceero: 216 8 4 10 194
5. CoepikaHue JeKIIMOHHOIO Kypca
Ne Bcero Ne Tema gexuuu. Bonpockl, orpadaTsiBaeMble Ha YuebdHo-
TeMbI | 4aCOB |JIEKIIUH JIEKIINH MeTOAN4ecKoe
ob0ecrieyenue
1 2 3 4 5
1 2 1 I'mapomexanuveckue MPOLIECCHI. Knaccudukamnus [1, 4]
2 HEOAHOPOJHBIX CHCTEM. OCaXACHUE TION JCHCTBHUEM
cunbl  Tsbkectd.  CkopocTh — ocaxaeHus.  Pacuer
OTCTOWHHKOB. JIBIKEHUE KHUTKOCTH yepes
HETOJABMKHBIE  3€PHUCTBIE U  MOPHUCTBIE  CJIOH.
IM'mapoaHaMuKa KUTISIITUX 3€PHUCTHIX CIIOEB.
QunbTpanys.  YpaBHeHue — uubTpanuu. [lopsmox
pacuera ¢unbTpoB. llenTpudyruposanue. Pacuer
OTCTOMHBIX GUIBTPYIOMNX LHEHTPUPYT.
[lepememmBanne B KUAKUX cpenax. MOIIHOCTS,

3aTpadrMBacMas Ha NNICPCMCIIMBAHUC.




OcHoBbl Temtonepenaaun. CrocoObl epeHoca TeIIOTHI.
Ternnoornaya u Teruionepenava. TemyoBble OajaHCHI.
OcHoBHOE ypaBHEHUE TEIUIONepeIayu.
TemmonpoBoaHocTh. 3akoH Dypre. Auddepennnanpaoe
ypaBHEHUE TEIIONPOBOAHOCTH. YpaBHeHue
TEIJIONMPOBOAHOCTHU IJIOCKOM CTEHKHU.

TennoBoe W3JIyYCHHUE. Jlydeucnyckanue u
aydernoriomenue. JlydencmyckarenbHas CHOCOOHOCTh
TBepAbIX Ten. 3akoH Credana - bombnmana. B3zanmuoe

U3MydeHue  TBepAbIX  Ten.  3akoH  Kupxroda.
JIyyeuncnyckaHue ra3os.

[Tepenaua Tema KOHBEKLUEH. Mexanusm
KOHBEKTHUBHOIO  TemiooOMeHa. 3akoH  HeroroHa-
Puxmana. VYpaBHeHue TEIUIOOTAAYH.
Huddepenunanbaoe YpaBHEHHUE KOHBEKTHBHOT'O
TETIO0OMEHA.

Temmonepenaua. Temnonepenaya uepe3 IUIOCKYHO U
LMIMHIPUYECKYIO CTEHKHU npu HOCTOSTHHBIX
TeMIEpaTypax TEIUIOHOCUTENIEH. Koadpduunent

TeIIONepeaud.  YpaBHEHHE  TEIUIONEpefayd  IpH
MPSIMOTOKE M TMPOTHUBOTOKE TeIuioHocuTenei. CpemHsis
pa3HOCTh TEMIIEpaTyp.

[1,4]

TennoBele mporecchl. TemaooOMEHHBIE ammaparbl M
TerioHocutenu. HarpeBanue, crnocoObl HarpeBaHus W
HarpeBarolue areHThl. TpeOdoBaHUs, MPEABIBIIEMbIC K
TEIJIOHOCHTCIISIM.

OxJylakaeHne, OXJaKJalollHe areHTbl W CIIOCOOBI
oxnmaxaeHus. OxmaxaeHue Boaod. VcnmaputenbHoe
oxjaxaeHue. Cuctembl 000OpPOTHOTO BOJOCHAOKEHHS.
AnnapaTel BO3AYIIHOTO oxjdaxjaeHusa. KoHneHcarus

MapoB.
Pacuer TennooOmeHHBIX ammapaToB. TemyioBoi pacuer
TETMI00OMEHHHUKOB. Pacyer ko3 unreHTa

TEIJIONEPEIadyl  METOJOM IOCTPOCHUS Harpy304HON
XapakTepUCTUKA U METOAOM  IIOCIIEOBATEIbHBIX
npuOmmkeHnid. KOHCTPYKTUBHBIM M THApPABIMYECKUN
pacueTr TermI000OMEHHBIX aIIapaToB.

Pacyer xonpeHcatopoB mapoB. Meroauka pacdera
IIOBEPXHOCTHBIX KOHJEHCATOpOB. Meroauka pacuera
KOHJICHCATOPOB CMEILIEHUS.

Breinapusanne. OZHOKOPITYCHBIE BBIIIAPHBIE YCTaHOBKH.
MartepuanbHblii U TEMJIOBOM OajaHC OJHOKOPIYCHOM
BBIIIAPHOM ycTaHOBKU. Ilone3Has pasHOCTh TemIieparyp,
TeMIiepaTypHble notepu. OnpeneneHrne MOBEPXHOCTU

Harpesa.
MHOroKopIycHsle  BbIIApHBIE  YCTaHOBKH. (CXeMbl
MHOTI'OKOPITYCHBIX BBINIAPHBIX YCTaHOBOK.

Marepuanpueiii u TemaoBor Oamanc MBY. OOmas
II0JIE3HAs] PA3HOCTh TEMIIEPATYp U €€ pacupelesIeHUe 110
kopnycam.  BpiOop  umcma  kopmycoB.  Pacuer
MHOTOKOPITYCHBIX BBIIAPHBIX YCTaHOBOK. Y CTpPOICTBO
BBINIAPHBIX alllaparos.

[1,4]




OcHoBBI  Maccomepenadd. Buasl  MaccoOOMEHHBIX
IIPOLIECCOB. JBuxymas cuiia IIPOLIECCOB
Maccornepenayu. CrocoObl BbIpakeHUs cocTaBa (has.
[IpaBuno ¢a3. ®azoBoe paBHOBecHe. JIMHUSA paBHOBECHS.
MarepuanbpHbiii Oayianc. YpaBHeHHE pabouyel JIMHUH.
Hamnpasnenue macconepenauu.

CkopocTb Maccorepeiayu. MonekynspHas u
TypOynentHas auddysus. KoHBEeKTHBHBINH mepeHoc.
HuddepenunanbHoe ypaBHEHUE KOHBEKTHBHOMN
mipdy3un.  MexaHusM M MOAETH  IPOLECCOB
Maccorepeaayu. Y paBHEHUE MacCOOTauH.

[Tomobue mporeccoB IMepeHoca MacChl. Y paBHEHHE
Maccorepeayu. YpaBHEHHE aJJIMTUBHOCTH (Da30BbIX
COIIPOTHBIICHUH. OObemHbIe KO3 PHULIHEHTHI
Maccorepeaayn.

JiBmkymiast cuia mpoueccoB macconepenaun. CpenHss
nBUKyImas cuia. Yucno enuHuil mnepeHoca. Bricora
enuHUIBl  niepeHoca.  KoapdumumeHt — u3BiIeueHwUs.
Bnusnue mnepememnBaHus Ha CPETHIOI JABIDKYIIYIO
CUILy.

Ab6copbuus. PaBHoBecue mpu abcopounu. 3akoH ['enpu.
MarepuanpHbiii 6aanc abcopouuu. Pacxos abcopOenTa.
TennoBoii 6ananc abcopOuuu. Ckopocts abcopOLuu.
Ileperonka u  pextuduKanus  XapaKTEPUCTHKH
IByX(ha3HbIX CHCTEM Map-KUAKOCTb. MieanbHble Hu
peasibHble cMecH. 3akoH Payns. IIpocTast neperonka u ee
BUJIBI.

Pextugukarus. Cxembl peKTU(PUKAITMOHHBIX YCTaHOBOK.
Cymika. CnocoObl cymku. OCHOBHbBIE TapaMeTpbl
BJIQKHOTO BO3AyXa. 1-X-AMarpaMma BIaKHOTO BO3yXa.

[1,4]

6. Congep:xanne KOJUIOKBUYMOB

Y4eOHbIM IIJITaHOM He TIPEAYCMOTPEHO.

7. IlepeyeHb NPAKTUYECKUX 3aAHATHIA

Bcero
JacoB

Ne
3aAHATUA

Tema NMPAKTUYIECCKOI'0 3aHATHSA. 33[{31—[]/]5[, BOITPOCHI,
OTpaﬁaTblBaeMble Ha MPAKTUYCCKOM 3aHATUHA

YuebHo-
MeTOoauYecKoe
odecrmeueHue

4

5

Cucremsl equnun u3mepenus. Cucrema CU. Ilepecuer
W3 OJHOW CHCTEMBI €IWHHI] U3MEPEHHsS B JPYIYIO.
MarepuanbHblii  OanaHC  NPOLIECCOB  Pa3JiEeHUsI.
Omnpenenenne ckopocTtu Pacuer puiabTpoB, paboTarommx
IIPY TIOCTOSIHHOM PAa3HOCTU JAaBJIEHUHW U C MOCTOSHHOU
CKOPOCTBIO.

Pacuet oTCTONHBIX U GUIbTpYIOMUX HeHTpUudyr. Pacuer
MOIIHOCTH  Ha  IEPEMEIIMBAHUE.OCAKICHHUS  TOJ
JENCTBUEM CHJI TSKECTH.

8

TennoBeie O6ananchl. OnpeneneHne TEIIOBOW Harpys3Ku
TETMJIO0OMEHHOTO amnmnapara ¥ pacxoja TeIIOHOCUTEIIEH.




OmnpeienieHne MOBEPXHOCTH TEMIIO00OMEHA.
3 2 PacueT K0oKyXoTpyOUuaThIX TEMIIOOOMEHHUKOB. 8
Pacuer BrimapHoro ammnapara.
Pacuer MHOTOKOPITYCHBIX BBIIAPHBIX YCTaHOBOK.
Pacuer TpexkopIyCHOM BBIITAPHON YCTaHOBKHU
4 4 Crnioco0nI BeipaxkeHust coctaBa (¢as. [lepecuer u3 ogHoro 8
cnocoba  BBIpaKEHHs cocTaBa (a3 B JPYroil.
Termodusnyeckne  XapakTEpUCTUKH  PAacTBOPOB B
3aBHCUMOCTH OT KOHIICHTPALUU U TeMIIepaTyphbl.
JIunust paBHoBecus. IlocTpoeHue MHUN paBHOBECHS HA
|-X-nuarpamme. YpaBHeHue paboueil TMHUN.
8. IlepeueHnb J1abopaTOpHBIX padoT
Ne Bcero | HaumenoBaHmue jiabopaTopHoii padoThl. 3agaHus, BONPOCHI, Y4ebdHo-
TeMbl | 4YacoB oTpadaTbiBaeMble HA JIAG0PATOPHOM 3aHATHH MeToau4YecKoe
obecreyeHue

1 2 4 3

1 4 OcaxJieHUe TBEPBIX YACTHI] IO ICHCTBUEM CHIIBI TSIKECTH. [9]

OmnpenienieHre KOHCTAHT (DUIIBTPAIHH. [11]
HUccnenoBanue THAPOANHAMUYCCKUX 3aKOHOMEPHOCTEH [ 10]
KHUTISIIETO CIIOSL.

OmnpeienieHre pacxo/ia YSHEPTUH Ha MepeMENTHBaHHE. [12]

9. 3agaHus A9 cCaMOCTOSITEIbHON PaGoThI CTY/IEHTOB
Ne Bcero 3aganus, BONpOCHI, A1 CAMOCTOSITEJILHOT0 H3y4YeHHs YueoHo-
TeMbI Yacos (3axanus) MeTOAMYeCKOoe
olecrieyeHue

1 2 3 4

1 50 Y CTPONCTBO OTCTOWHUKOB. [1-7]
Knaccugukarus u KOHCTpYKIUs (HIBTPOB. [1-7]
Knaccugukaius 1 KOHCTPYKIUS HEHTPUPYT. [1-7]
YCeTpoiCTBO M IPUHIMI JEHCTBHS aIlllapaToB JUIsl OYUCTKH [1-7]
3aIBUICHHBIX TA30B.

Y CTpOHCTBO MEXaHUYECKHUX MEIIAJIOK. [1-7]

2 50 TemriepatypHoe TI0JI€ U TEMITEPaTypHBIN TPaTUCHT. [1-7]
TennmoBoe  momobue.  KpurepuanbHble — ypaBHEHHUs [1-7]
teruiootnadn. ONBITHBIE  JaHHBIE TI0  TEIUIOOTHAve.

CrnoxHas TemI00T/Aa4a.

3 50 HarpeBaromue areHThl 1 CiocoObl HarpeBaHusl. [1-7]
OxIaXXIaroIHe areHThl U CIIOCO0BI OXJIaXICHUS. [1-7]
Knaccudpukanms ©  KOHCTPYKIIMHM  TEIIOOOMEHHBIX [1-7]
anrmaparos.

Kiraccudukarys 1 KOHCTPYKIIMH BBITIAPHBIX AIIIapaToB. [1-7]

4 44 CriocoObl BeIpaXKeHUsl coctana (as. [1-7]

[Tepecuer u3 ogHOTO Criocoba BhIpakeHUs: coctaBa (a3 B [1-7]




apyroii. Macconepemaya ¢ TBepaoi (asoii. Pacripenenenue [1-7]
KOHLICHTPALMil TepeaBacMOro KOMIIOHEHTa B (asax.
JduddepeHnmanbHoe  ypaBHEGHHE  MacCOIPOBOJHOCTH.
Huddysnonnsiii  kpurepuii  buo.  Kpurepuanbhoe
ypaBHEHHE MaCCOTPOBOHOCTH.

Xemocopbuusa. YcTpoHCTBO aOCOPOIMOHHBIX AalmapaTos.
Cxembl aOCOpOLMOHHBIX YycTaHOBOK. JlecopOmus. Pacuer

abcopOepos.

Knaccudukanms u yCTpOICTBa a0bCOpOITMOHHBIX

anmnaparos.

PexTuduxarus MHOTOKOMITOHEHTHBIX cMeceH. [1-7]

DKCTpaKTUBHAS " a3e0TpOomHas pexTuduKamms.

Y CTpOHCTBO PeKTH()UKAIIMOHHBIX aIlaparoB.

Krnaccudukanus u ycTpoicTBa CYIIHIIOK. [1-7]
50 BoimosiHeHHE KypCOBOii pabOThI. [1-7]

10. PacueTHo-rpajduueckas padora

Y4eOHBIM IIJIaHOM He TIPEIYyCMOTPEHO.

11. KypcoBas paGora

KypcoBast pabota siBisieTcsl 3aKIIOYUTEIBHBIM 3TAllOM M3Y4YE€HUs AUCUUIUIMHBL. Ee 1enbio
SBJISIIOTCS 3aKpeIIeHUEe U YriyOeHue MOJyYeHHbIX CTYJIeHTaMU TeOPETUUYECKUX 3HAHUM MyTeM
pelIeHNs KOHKPETHBIX pac4eTHO-KOHCTPYKTOPCKUX 3a/1a4 10 3aJJaHHOU TeMe.

B kypcoBoil paboTe CTYAEHT JODKEH pacCUMTaTh OJWMH U3 OCHOBHBIX AamlmapaToB
XUMHUYECKON TEXHOJIOTUH, OTIPEAEIUTh OCHOBHBIE Pa3MephI anmapaTa 1 ogo0path 3TOT anmnapar
no karajoram. Ha KypcoByto paboTy BBIHOCSTCS CIEAYIOLINE TEMBbI:

- pac4eT TPEXKOPIYCHOM BBIIAPHOW YCTaHOBKH;
- pacyeT peKTU(UKALMOHHON YCTaHOBKHM HEMPEPBIBHOTO ACHCTBUS;
- pacyeT CyUIMIbHON YCTaHOBKH OapabaHHOTO THIIA.

KypcoBast pabota nomxkHa cooTBeTcTBOBaTh BeeM TpeboBanusaM ECKJl u coctosaTs u3
pacyeTHO-TIOSICHUTENIbHOM 3alMCKU U rparuecKoil 4acTH.

PacueTHO-TIOsICHUTEIbHAS 3aMIMCKA K KYpPCOBOM paboTe J0JKHA COlepKaTh: - BBEJICHHE U
Ha3Ha4YeHHe U 00JaCTh MPUMEHEHUSI IPOCKTUPYEMON YCTaHOBKU;
- OIMCaHKE MPUHIMINAAIBHON TEXHOJIOTHUECKON CXEMBI YCTAaHOBKH;
- TEXHOJIOTHYECKHE PacueThl U 0100p OCHOBHOTO 000PYIOBAHNUS;
- BBIBOJIBI;
- CIIMCOK MCMOJIb3yEMOH JIUTEPATypHI.

I'paduueckas 4acThb MPOEKTa BKIIOYAET:
- TEXHOJIOTHYECKYI0 cxemy ycTaHOBKH ¢ KUIInA;
- cOOPOYHBIN YepTeK OCHOBHOTO TEXHOJIOTUYECKOT'0 armapara;
- Y3716l OCHOBHOTO arapara;
- cOOPOYHBIN YePTEK OHOIO U3 BCIIOMOTaTeIbHbIX allapaTos.

KypcoBas pabota 3amumniaercss B KOMUCCUU 10 IPUEMY KYPCOBBIX IIPOEKTOB.

12. KypcoBoii npoekT
Y4eOHBIM MJITAHOM HE MPETYyCMOTPEH.




13. ®oHa OLIEHOYHBIX CPEACTB ISl MPOBeAEHHsI IPOMEKYTOYHOM aTTeCcTAIUN

00y4aImuxcs Mno JUCUUIJINHE (MOXYJIIO)

B npouecce ocBoeHust 00pa3oBaTeNbHON POrpaMMbl y 00y4aroIIerocss B XoAe U3y4eHus
JTUCLIUTUTMHBI JOJDKHBI copMHUpoBaThes podeccnonanbubie komnerenimn [1K-1 u [TK-4:

- CIIOCOOHOCTb K CHCTEMATHYECKOMY M3YYEHHIO HAyYHO-TEXHMYECKOM HH(popMaluy,
OTEYECTBEHHOT'O U 3apy0eKHOI0 OMBITA IO COOTBETCTBYIOLIEMY npoduiato moaroroBku (I1K-1);

- CIIOCOOHOCTb y4acTBOBaTb B pabOTe HaJ WHHOBALMOHHBIMU IPOEKTAMH, HCIIOJIb3YS
0a30BbIc METO/IbI HCCiIeIOBaTeIbcKO aesTenbaocTh ([TK-4).

Kon Oran Ilenu ycBoeHus Kpurepuu onieHnBanus
KoMIleTeH | (hopMupo [Ipomexyrouna | TumoBsie [Ixana
17071 BaHUs sl aTTECTALIUS 3aJaHus OLICHHBA
HUS
ITK-1 7 dopmupoBaHue Tekymunit Bomnpocsr, DK3aMeH
CEMECTp | CIOCOOHOCTHU K | KOHTPOJIb B | 9K3aMeH o 5
CUCTEMAaTUYECKOMY dhopwme: OabHOM
U3YYEHHUIO Hay4yHO- | - OTYeTa II0 CUCTEME
TEXHUYECKOH PaKTUYECKUM
uH(popMaluuy, 1a00paTOPHBIM
OTEYECTBEHHOI'O u | paboTam;
3apy0eXHOTO ONbITA TIO | - oT4yeTa
COOTBETCTBYIOLIEMY Bonipocam CPC
MpOQUITIO TOATOTOBKHU n. 7 paboueit
IPOTrpaMMBbl;
-- DK3aMEeHa
[1K-4 7 ®opMupoBaHue Texymmit Bompocsl, OK3aMeH
CEMECTp | CHOCOOHOCTH Y4acCTBOBATh | KOHTPOJIb B | 9K3aMeH o 5
B pabote Hax | hopme: 6anbHOM
MHHOBAIIMOHHBIMU - oT4era 1O CUCTEME
IIPOEKTaMHU, UCIIOJIB3YS | IPAKTUYECKUM
0a3oBble METO/IbI | JIabOpaTOPHBIM
HCCIJIEI0BATEIBCKOM paborawm;
JeSITEIIbBHOCTH - oTyeTa
Bonipocam CPC
n. 7 paboueit
IPOrpaMMBl;
- DK3aMeHa

B mpouecce o0y4yeHHs CTYyIE€HT JAOJKEH IIOJHOCTHIO BBINOJHUTH Y4EOHBIM IJIaH,
IPEIYCMOTPEHHBIH BY30BCKOH pabodyeil yueOHOH mporpaMMoil JUCHMIUIMHBI, 110 BCEM BHIAM
y4eOHBIX 3aHITHH W HAOpaTh 5 3a4€THBIX €IUHUI] TPYJAOEMKOCTH. B 4acTHOCTH, OH JOJHKEH
BBITIOJIHUTH BCE MPEyCMOTPEHHBIE TPOrpaMMOil 1abopaTopHble pabOThI, IPAKTHUECKU 3aHATHE
B BUJI€ YCTAHOBJICHHBIX NPAKTUKYMOB, CAMOCTOATCIIbHBIX BU/I0B pa6OTI)I.

Pexomenayemas 0a/1/1bHO-PEHTHHIOBAS CHCTEMa OLCHKH.

Crenenn YCIIEIHOCTHU OCBOCHUA AWCHUILIMHBI B CUCTEMC 3a4YCTHBIX CAWHUL] OICHHUBACTCA
cyMMoii 6au1oB, ucxoas u3 10 MakCMMaabHO BO3MOXKHBIX, M BKIIOYAET JIBE COCTABIISAIOLIHE:

Ilepgsaa cocmaenaowas — OLEHKA IPENOAABATEIIEM HTOIOB YYEOHOH JESATEIbHOCTH
CTYZICHTA 10 U3YYEHUIO KaXJI0OT0 MOAYJISL JUCIUIUIMHBI B T€YEHHUE MPEYCMOTPEHHOTO YUeOHBIM



IUTAHOM BpPEMEHHOro oTpe3ka (B cymme He Oonee, yem 8§ Oamno). CtpykTypa Oanios,
COCTaBISIONIMX OalJIbHYI0 OLEHKY IpenojiaBaTeisi, BKIIOYAeT OTIENbHbIE J0NM B Oaiax,
HAYHCIISIEMBbIE CTYACHTY 3a YCIEUIHOCTh PYOEKHBIX KOHTPOJEH MO KaXJAOMy y4eOHO-
00pa3oBaTeIbHOMY MOJYIIIO.

Bmopaa cocmagnamwaa — 3a TOCEIAEMOCTh AyAWTOPHBIX JIGKUIMOHHBIX U
MPAKTUYECKUX 3aHATUH (IPOMOPLIMOHAIBHO YHUCITY OCEHICHHBIX 3aHATHUH.)

Meronuka pyOeKHOTO KOHTPOJS MO TEPBOM COCTABIISIFONICH OaTbHO-PEUTHHTOBOM
OLICHKH.

MakcuMaabHOE KOJTUYECTBO OAIJIOB MO KaXIOMY Y4eOHO-00pa30BaTeIbHOMY MOIYIIIO —
10 6ammoB. O1EHOYHOE CPEACTBO MPEICTABIsACT COOOW OHWJIET, COCTOSIIMN MX 4 BOIPOCOB,
c(OpMHUPOBAHHBIX HA OCHOBE JMJIAKTHUYECKOTO MUHUMYMa COJICPKaHUS U COJCP KaHUs y4eOHO-
00pa3oBaTeNbHOTO MOJYJIsA, MPEACTaBICHHOrO0 B pabouell yueOHON mporpamme (IpUMEpHOE
CoJIepKaHue TIPEJICTABICHO B Ta0M. 4).

OneHka 0TBETOB Ha OWJIET OCYIIECTBIISECTCS IO CIAEAYIOUIeH cxeme:
NpaBUIBHON U OJHBIN OTBET Ha BONpOC - +2 Oasa;
B 1[€JIOM IPaBUIIBHBIN, HO HE TIOJTHBINA OTBET, HAIUMYNE HECYIIECTBEHHBIX OMIHUOOK - +1;
oTcyTcTBHE 0TBeTa — () OANIOB;
MPUHIIMITAAILHO HEBEPHBIN OTBET - -2 Oaa;
3a MPOITYCK Ka)10M JIEKIIUK U CEMUHapa 1o MoAyJto - - 0,2 Gamna.

Bomnpocsl 1J1s 3K3aMeHa

[Ipeamer 1 3a1aun Kypca MpOLECCH U almapaThl.

Knaccugukarus OCHOBHBIX MPOLIECCOB XMMUYECKON TEXHOIOTHH.
OO011re TpUHLIMITBI aHAJIN3a U pacdyeTa IpOLECCOB U alnaparos.
[Tpununs! MmoaenupoBanus. OCHOBBI TEOPUU TOAOOUS.

Knaccugukarus 1 METOIbI pa3aesieH sl HEOTHOPOJHBIX CUCTEM.
MarepuanbHblii 0anaHC MPOLIECCOB Pa3JIeIeHUs] HEOJHOPOIHBIX CUCTEM.
OcaxxaeHune 1Mo JeCTBUEM CHJIBI TSDKECTH, CKOPOCTh OCAXKIICHHUS.
Pacuyer orcroitHnKoB. KOHCTpYKIIMM OTCTONHUKOB.

JIBI>KeHME KUIKOCTH Yepe3 HETIOIBHKHBIE 3€PHUCTHIE U TIOPUCTHIE CIIOH.
0. 'maponmHaMMKa KUISALIMX 3€PHUCTBIX CIIOEB.

11. ®unerpanusa. Buast u cnoco6s! GruibTpanuu, GUILTPOBAIBHBIC TEPETOPOJIKH.
12. OcHoBHOE ypaBHEHUE (UIBTPALIUH.

13. KoHCTaHTBI PUIBTPAITUH.

14. KoHcTpyKuuu GpUIbTPOB.

15. lenTtpudyrupoanue, HeHTpOOSKHAs CHIIa, (DAKTOP pa3IeiIcHUsI.

16. PacueT OTCTOMHBIX ¥ PUIBTPYIOLIUX HEHTPUPYT.

17. Knaccudukanuus u KOHCTPYKIUU LHEHTPUYT.

18. OuncTka 3anbUIEHHBIX Ta30B.

19. IlepememmBaHue B )KUIKUAX CPellaX, CIIOCOOBI TIEPEMETITBAHHS.

20. MexaHnnueckoe nepeMernBaHue, pacyeT MOIIHOCTH Ha IepeMelIBaHue.
21. Koncrpykuuu memanok. O0iacTh UX MPUMEHEHHUS.

22. OcHoBsl Terutonepenaun. CrocoObl epeHoca Tera.

23. TernoBele Oanancel. OCHOBHOE YpaBHEHHE TEILIOMEPEIadH.

24. 3axon @ypee. JuddepennmanbHoe ypaBHEHUE TEIIONPOBOIHOCTH.

25. YpaBHEHHUE TEILIOMPOBOHOCTH TUIOCKON M IIMIMHIPUICCKON CTCHKH.

26. TeroBoe U3Ty4YeHHE.

27. Ilepenaua Terura KoHBeKIMeH. 3akoH HproToHa.

28. luddepennunanbHble ypaBHEHUS KOHBEKTHBHOTO TEIIOOOMEHA.

29. TemnoBoe monodoue. ONBITHBIE JaHHBIE 10 TEILUIOOTAAYE.

30. Terutoniepenava, K03 HUIIUESHT TETUTONIEpEIauH, CPEIHSS IBIKYIIAst CUIIA.

BOoo~NoOR~WDNE



31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.

52.

53.
54.
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.
73.
74.
75.
76.

HarpeBanue, HarpeBaromiye areHTbl ¥ ClIOCOObI HarpeBaHUsL.

OxnaxxaeHue, OXJIaXKJaroIlue areHThl, CHOCOObl OXJIaXKACHUS, KOHIEHCALIMSL.
KoHcTpyKIuu TemI000MEHHBIX aniapaTos.

PacueT TennooOMeHHBIX annaparos.

Pacuer xoHI€HCATOPOB MAPOB.

Beimapusanue. OHOKOPIYCHBIE BBIMAPHBIE YCTAHOBKH, YPAaBHEHHUS MAaTEpUAIBHOIO U
TEIUIOBOTO OajaHca.

MHOroKOpIyCHBIE BbIIIapHbIE YCTAaHOBKHU, cxeMbl MBY.

MarepuanbHblii ¥ TEIUIOBOI OaaHC MHOTOKOPITYCHOW BBIMTAPHON YCTaHOBKH.

PacueT MHOTOKOPIYCHBIX BBIIIAPHBIX YCTAHOBOK.

KoHCTpyKIIMM BBIApHBIX anmnapaTos.

Knaccugukanus u xapakTepucTuka MacCOOOMEHHBIX IIPOLIECCOB.

®da3oBoe paBHOBecue. JIMHUA paBHOBECHS.

VYpaBHeHHe MaTepralibHOrO Oananca. Pabouast muHMsL.

Ckopoctb Macconepenoca. MomekymnspHas u TypOyneHTHas 1u¢y3usi, KOHBEeKTUBHBIN
HepeHoC.

Juddepennmanbaoe ypaBHEHHE KOHBEKTUBHON MU Dy3HH.

MexaH13M U MOJIeJIM MaccolepeHoca.

YpaBHEHHE MaccOOTAauH. Y paBHEHHE MACCOIEpEIayu.

YpaBHeHUE aIMTUBHOCTH (Pa30BBIX CONPOTUBICHHUH.

Cpenassist IBUXKYILAsl CHJIa IPOLIECCOB MAacCONepeayn.

Yucno enuHun nepeHoca. Boicota equHUIIBI TEpeHoca.

OnpeneneHne  OCHOBHBIX  pa3MEpOB  MAacCOOOMEHHBIX  ammaparoB.  Jluamerp
MacCOOOMEHHBIX allaparos.

Omnpenenenne BBICOTBI MAacCOOOMEHHBIX anmmapaToB. AHATUTUYECKHA U TpaduyecKuii
METO/1 ONpE/EICHUs YUCIa CTYIICHEH KOHTAKTA.

Maccormepenaua ¢ TBepaoi (hazomu.

Abcop6us. PaBHoBecue npu abcopOuuu, 3akoH 'eHpu.

MarepuanbHbIi 1 TETIOBOM OanaHc abcopOIuu.

YcerpoiicTBo abcopbepoB.

Cxema abcopOIMOHHBIX YCTAaHOBOK. JlecopOiusi.

[Teperonka >KUAKOCTH U peKTU(UKAIUSA. XapaKTePUCTUKU JBYX(a3HBIX CHCTEM Map-
KUAKOCTb U UX KJIACCU(PUKALINS.

®a30B0€ paBHOBECHE B UJCAIBHBIX U PEATbHBIX CMECAX.

[IpocTas nmeperoHka u ee BUJIbI.

[Mpuniun pextudurannu. CxeMbl peKTU(HUKALNOHHBIX YCTAHOBOK.

MartepuanbHblii OalaHC peKTU(PHUKAITMOHHON KOJIOHHBI. Y paBHEHUS pabouuX JTUHUM.
[Toctpoenue pabounx JuHUM Ha Y-X — Auarpamme.

MuHuMalIbHOE U JEHCTBUTEIBHOE (PJIIETMOBOE YHCIIO.

TennoBoii GanaHc peKTUPUKAIIMOHHON KOJOHHHBI.

Pextuduxaimss MHOrOKOMIIOHEHTHBIX cMeceil. CrienianbHble BUJIbI pEKTU(DUKALINH.

VY CTpoiicTBO peKTH(PUKALIMOHHBIX aIIapaToB.

Cymika, BUJIbI U CIIOCOOBI CYIIKH.

OcHOBHBIE TapaMeTpPBI BIAXKHOTO Bo3ayxa. [-X- auarpamma BIaXXKHOTO BO3/IyXa.
PaBHOBecue npu cymike. BnaxxHocTh MaTepuana 1 H3MEHEHUE €ro COCTOSTHUS B IIpolLecce
CYLIKH.

@OpMBI CBSA3M BJIaru ¢ MaTepuaIoM.

MarepuanbHblii Oananc cymku. Pacxon Bo3ayxa Ha CyIIKY.

TennoBoii 6ananc cymiku. Pacxos Temia Ha CymiKy.

AHaJIUTHUYECKUN METOJ] pacyeTa Ipolecca CyIIKH.

['padpoananuTnyuecknii MeTO ] pacueTa mpolecca CyIIKy.

BapuanTs! nponecca cymku.



77. CKOpOCTb Y IEPUO/BI CYLLIKH.

78. IHTeHCUBHOCTD MCIIApEHUS BIIArH.

79. TlepemenieHue BiIaru BHyTPU MaTepuaa.
80. IIpo1oKUTENBHOCT Mpoliecca CYIIKH.
81. YcTpolcTBO CYIIMIIOK.

14. O6pa3oBaTesibHbIE TEXHOJIOTHH

Y4eOHbIM ympaBieHHsM (OTIenam) BY30B M Kadeapam, BeAyIIMM 00pa30BaTEIbHBIN
npolecc 1Mo AUCLUIUIMHE HE00XOAUMO: C(OPMHUPOBATh BAPHMATUBHOE PACIMCAHUE IPOBEACHUS
0o0y4eHHs 1O OTHENbHBIM Yy4eOHO 00pa3oBaTENbHBIM MOAYISAM TUCHUIUIMHBI Pa3IMYHBIMU
IpenojiaBaTensiMi; 00eCeunTh YIIyOIEeHHYI0 Hay4yHYH, HPAaKTHUYECKYHd U METOJIUYECKYIO
NOJArOTOBKY IIpernojaBaTelied, CleqUaIN3UPYIOIIUXCs Ha MPOBEACHNUN 3aHATHI 1O OTIECJIbHBIM
MoayiasiM. CTyzneHThl Mepej HadyajaoM HM3y4YeHMsl TUCLMIUIMHBI JOJDKHBI OBITh O3HAKOMIIEHBI C
cUcTeMaMH W OaJUIbHO-PEUTHHTOBOW OLIEHKH, KOTOpBIC JOJDKHBI OBITH OITyOJMKOBAaHBI U
pasMelleHbl Ha caifiTe By3a wiau Kadeapbl. B ydeOHOM mpoluecc pekoMeHAyeTcs BHEApPEHHE
CyOBEKT-CyObEKTHOM IeJarorn4eckoil TEXHOJOTMH, MpPHU KOTOPOH B PACIUCAHUH KaKIOTO
IpenoaaBareisl ONPENENAeTCS BpeMs KOHCYJIbTalUUi CTYIACHTOB IO 3aKPEIJICHHOMY 3a HUM
MOJYJIFO TUCLIUIUIMHBI.

[TpakTuKyMbl, TPEHHMHTM U OOyd4arollue HIpbl SABISAIOTCS (OPMONH HHAMBUIYAIBHO-
IPYIIOBOIO U MPAKTUKO-OPUEHTUPOBAHHOIO OOYUYEHMS] Ha OCHOBE PEAJIbHBIX WM MOJEJIbHBIX
CUTyallUd INpPUMEHUTEIbHO K BHAY U HOpoQuio HpodecCHOHATBHON  IeATeIbHOCTU
oOyuatromterocs. [IpenonaBarens MpU MPOBEIEHUU 3aHATHH ATHX (OPM BBIINOJIHSET HE POJIb
PYKOBOJUTENS, a (PYHKUHUIO KOHCYJIbTAHTA, COBETHUKA, TPEHEpa, KOTOPBIM JIUIIb HAMpaBiseT
KOJUIEKTUBHYIO pabOTy CTYIEHTOB Ha IPUHATUE MPABUIBHOTO pEIIEHUs. 3aHATUE
OCYILECTBIISICTCSI B JUAJIONOBOM pEXHME, OCHOBHBIMH CYOBEKTaMH KOTOPOIO SBISIOTCA
CTYJEHTBHI.

CamocTosiTe1bHasi padoTa CTYIEHTOB JOJDKHA COCTaBiATh He MeHee 50% ot oOuiei
TPYJOEMKOCTH  JUCHMIUIMHBI, SBJISETCS BAXKHEHIIMM KOMIIOHEHTOM 00pa30oBaTelIbHOIO
npoiiecca, GOpMHUPYIOLIIUM JIUYHOCTh CTY/I€HTa, €Tr0 MUPOBO33pEHHUE U KYJIbTYPY O€30MaCHOCTH,
Pa3BHUBAIOIIMM €ro CIIOCOOHOCTH K CaMOOOYYEHHMIO U MOBBILIEHUIO CBOEr0 MPOECCHOHATBHOIO
YPOBHSI.

enun camocTosiTe/IbHON PadoThI.

dopMHpOBaHUE CITIOCOOHOCTEN K CAMOCTOSITEILHOMY MO3HAHUIO U 00YYEHUIO, IOUCKY JINTEpa-
Typbl, 0000IIeHHIO, O(GOPMIIEHHIO M NPEJICTABICHUIO TOJYyYEHHBIX pE3yJIbTaToOB, HX
KPUTHYECKOMY aHalM3y, NOMCKY HOBBIX M HEOPIMHAPHBIX PELICHUH, apryMEHTHPOBAaHHOMY
OTCTaMBaHUIO CBOMX IPEIIOKEHUHN, YMEHUH ITOATOTOBKH BBICTYIUIEHUH U BEACHUS AUCKYCCHUM.
Opranunsanus caMoCTOSATeIbHON PadoThI.

CamocTtosTenbHass paboTa 3aKJIOYAeTCsl B M3YyUYEHUU OTAEIbHBIX TEM Kypca IO 3aJaHHI0
IpernojiaBaTessi Mo PeKOMEHAyeMol WM Y4eOHOW JuTepaType, B HOJATOTOBKE K CEMHHapaM,
MPAKTUYECKUM 3aHATUSAM, K PYyOeXKHBIM KOHTPOJSIM, SK3aMEHY, B BBIIIOJHEHHH JIOMAIIHErO
3a/1aHusl.

15. MEPEYEHb YYEBHO-METONYECKOI'O OBECITEYEHUSA
JJIA OBYYAIOIUXCA 11O TUCHUIIJIMHE

OcHoBHas nuTeparypa
1. bopoaymun JI.M. Ilpouecchl u ammapaTbl XMMHYECKOH TEXHOJIOTUH : y4deOHOe
nocobue / boponymun JI.M., UBanen B.H.. — KemepoBo : KemepoBckuii TE€XHOIOTHYECKUN



MHCTUTYT NuIeBor npombiiienHoctd, 2007. — 168 ¢. — ISBN 978-5-89289-435-7. — Texkcr :
SJICKTPOHHBIA // DnekTpoHHO-OuOmmoreunas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/14388.html

2. ®ponos B.®. Jleknuu no kypcy «lIporecchl u anmapatbl XUMHYECKON TEXHOIOTHHY
/ ®ponos B.®.. — Cankr-IlerepOypr : XUMU3AAT, 2020. — 608 c. — ISBN 078-5-93808-
348-7. — TekcT : 2MeKTpOHHBIN // DneKTpoHHO-O0nbMMoTeunas cuctema IPR BOOKS : [caiit].
— URL.: https://www.iprbookshop.ru/97816.html

3. Pomankos IL.I'. Meroasl pacuera npoueccoB U anmapaToB XMMUYECKON TEXHOIOTHH
(mpumeps! U 3a1aun) : yaeOHoe mocobue ans By30B / Pomankos I[1.I., ®ponoB B.®., ®muciok
O.M.. — Canxkrt-Ilerepoypr : XUMU3 AT, 2020. — 544 c. — ISBN 078-5-93808-349-4. —
TekcT : 27eKTpOoHHBIH // DnekTpoHHO-O0nbmmoTeynas cuctema [PR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/97815.html

4. Ax6aeBa JI[.H. TecroBeie 3amanmsi 1mo aucuuiuimHe «OCHOBHBIE TPOIECCHl H
amnmapaThl XMMHYECKOW TexHoJIorum» : ydeOHoe mocooue / AkbaeBa [I.H., Emosa X.T.. —
Anmartsl : Kazaxckuil HalMoHaIbHBIA yHUBEpCUTET UM. anb-Dapabu, 2014. — 86 ¢. — ISBN
978-601-04-0438-0. — TekcT : SJEKTPOHHBIA // DaekTpoHHO-OmMOMMoreyHas cucrema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/58754.html

JonosHUTeIbLHAS JUTEPATypa

5. PazunoB A.U. [Iponecch 1 anmapaTbl XMMHUYECKOW TEXHOJIOTHH : yaeOHOe mocodue /
Pasunos A.M., KmmunoB A.B., HpsxkonoB I'.C.. — Kazanp : Kazanckuili HalMOHAJIbHBIA
UCCJICIOBATEeILCKUN TexHoJorndeckuii yauepcuter, 2017. — 860 c. — ISBN 978-5-7882-
2154-0. — TekcT : 2neKTpOHHBIH // DnekTpoHHO-0nbanoTeyHas cuctema [IPR BOOKS : [caiir].
— URL.: https://www.iprbookshop.ru/75637.html

6. I'yxens HO.A. TIlpomeccsl u anmapaTel XuUMUYeckod TexHonoruu. Y.1.
['mnpoMexaHuueckre TpOIecChl M ammapartel : ydeOHoe mocobue / Dyxens FO.A.. —
bnarosemenck : Amypckuil rocymapctBeHHblii yHuBepcuter, 2019. — 96 c¢. — Tekcr :
JIEKTPOHHBIA // DnekTpoHHO-OmOmmoTeunas cucremMa [PR BOOKS : [caiir]. — URL:
https://www.iprbookshop.ru/103906.html

7. T'yxenp FO.A. Ilpoueccel u ammaparbl xumuueckod TexHosoruu. Y.2. TeruioBble

mpoleccsl U ammapatsl : yueOHoe mocobue / I'yxxens FHO.A.. — bmarosemieHck : AMypckuit
rocymapcTBeHHbI yHHBepcuTeT, 2020. — 65 C. — TekeT : 2JIeKTpOHHBIH // DIEKTPOHHO-
OoubmuoreyHas cucreMa IPR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/103907.html

8. PomankoB ILI., IlaBnoB K.®.,, HockoB A.A. Ilpumepbl u 3amauu 1Mo Kypcy
IIPOLIECCOB U anmnaparoB XuMuuyeckoi texnonoruu. M: OO0 «M ] Anbsiaey», 2006 T. — 576 c.

9. CypkoBa A.H., CepreeB A.Jl. OcaxaeHue TBEpPABIX YaCTHII MO JICHCTBHEM CHIIBI

TshkecTH: MeToaudeckue peKkoMeHJanuu K jaboparopHoil padote mo kypcam «llIpouecchl u
amnmaparbl MHUIIEBBIX Mpou3BOACTB» M «llpomecchl M ammapartbl XUMHYECKUX NPOU3BOACTBY -
Ourensc: U3n-8o 9TU (pumman) CI'TY umenu I'arapuna FO.A., 2021. -16¢.

10. Cepreee  A.JI., CypxkoBa AH. HccnenoBanue  TUAPOJMHAMUYECKHUX
3aKOHOMEPHOCTEW KHUIIAIIEro clios: MeTouueckue peKkoMeHJalluy K JadopaTtopHoil pabote mo
kypcam «[Ipomeccsl M ammapaThl OHUIIEBBIX Mpou3BoJACTB» U «lIporecchl u  ammaparbl
XUMHUYECKHUX MPOU3BOACTB» - DHrenbe: U3a-so OTU (bumman) CI'TY umenu [Narapuna 10.A.,
2021. -20c.

11. CypxoBa A.H., CepreeB A.Jl. Onpenenenue KOHCTaHT QuiIbTpanuu: Meroauueckue
pekoMeHaauu K JabopatopHoil pabore mo kypcam «lIpomeccsl M ammapaThl MHIIEBBIX
npou3BoAcTB» U «lIporeccrl u anmaparsl XUMUYECKHX MPOU3BOACTBY - DHrenbc: M3a-so OTU
(pumman) CI'TY umenu I'arapuna F0.A., 2021. -12c.

12. Cepree A.Jl., CypkoBa A.H. Onpenenenue pacxojia 3HEpruy Ha MepeMelInBaHue:
Meroandeckue pekoMeHIanuu K jgabopaTopHoit pabore mo kypcam «llpormeccsl m anmmapartsl


https://www.iprbookshop.ru/14388.html
https://www.iprbookshop.ru/97816.html
https://www.iprbookshop.ru/75637.html
https://www.iprbookshop.ru/103906.html
https://www.iprbookshop.ru/103907.html

MUIIEBBIX POU3BOACTB» U «lIpomecchl u anmaparbl XUMUYECKUX NMpou3BoACcTB» - M3n. CI'TY,
Capatos, 2021.

16. MaTepuajbHO-TeXHUYECKOE o0ecreyeHue

YueOHass ayauTopusi JJisi NPOBedeHHs 3aHATHI JIEKIMOHHOIO THIA,
BBINIOJIHEHHS] KYPCOBBIX paloT, TeKyllero KOHTPOJS M NPOMEKYTOYHOW AaTTecTaluM,
rPYNNOBBIX U HHANBUIYAJBHBIX KOHCYIbTAIIMI

YKOMIUIEKTOBaHA CHEIHATM3UPOBAHHOW MEOEIbl0 U TEXHUYECKHUMH CpelCTBaMU
oOyuenus: 12 cronoB, 24 cryna; pabodee MecTO MpermoAaBaTelNs; IOCKA IS HAIMHMCAHUS
dbaomactepom;  mpoektop BENQ 631, pynoHHBI TPOEKIIMOHHBIA 3KpaH, HOYTOYK C
NOJKIIOYEHHEM K CETH C BBIXOJOM B VHTepHET ® JOCTymOM B HH(POPMAIMOHHO-
obpazoBarensuyio cpeny OTU (punmuan) CI'TY umenu [Narapuna FO.A., yuyeOHO-HarnsgHbIe
nocoOusi, 00ecreurBaroIfe TEeMaTHIECKUE MILTIOCTPAIMY IO padoyei mporpaMMe AUCIUTUINHBI

ITporpammuoe obecmeucnue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

Y4yeOHas ayauTopus Ui NPOBEJACHUS 3aHATHI J1a00PATOPHOr0 M NMPAKTHYECKOIO
THNA

YKOMIUIEKTOBaHA CHEIHATIM3UPOBAHHOW MEOEnbl0 U TEXHUYECKHUMH CpeICTBaMU
oOyuenus: 12 cronoB, 24 cryma; pabodee MeCTO MpermojaBaTelis; IOCKa IS HAIHUCAHUS
dnomactepom;  mpoektop BENQ 631, pynoHHBI NPOEKIMOHHBIA SKpaH, HOYTOYK C
NOJKIIOYEHHEM B CETh C BBIXOAOM B VHTEpHET W JOCTYOM B HH(POPMAIMOHHO-
obpazoBarensuyio cpeny OTU (punuan) CI'TY umenu ['arapuna FO.A., yuyeOHO-HarnsgHbIe
nocoOusi, 00ecreurBaroIie TEMATHIECKUE MILTFOCTPAIMY IO pabovei mporpaMMe AUCIUTUINHBI

[Mporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

YkoMIUIeKTOBaHa 000py0BaHUEM:

KommuiekcHpl cTeH7 A WM3Y4eHMsI MPOIECCOB B MHOIO(A3HBIX CHUCTEMAax «ras -
TBEPAOE», «Ta3 — IJKUIKOCTh - TBepaoe» LleHTpudyra, yYCTAaHOBKM HECTaHAAPTHOTO
W3TOTOBJICHUS: YCTAHOBKA JJISi ONPEIENECHUS] CKOPOCTH OCAXKIACHMSI MOJ JEHCTBUEM CHIIbI
TSOKECTH;, JabopaTopHas UeHTpudyra A pasfeleHds HEOAHOPOIHBIX CHUCTEM B IIOJe
LEHTPOOEKHBIX CHJI; YCTAaHOBKA MJI OINpEAENeHUs KOHCTAHT (WIbTPAlMU; YCTaHOBKA JUIS
WCCJICTOBAHMS TUAPOJMHAMHUKHN KHIIAIIETO CJIOS; YCTAaHOBKA JAJIsi OMpPENETICHHs] MOILIHOCTH Ha
NepeMeNTMBaHUE B )KUJKUAX Cpeax

AyIuTOpHUS AJ51 KYPCOBOI0 MPOEKTHPOBAHUSA

VYKOMIUIEKTOBaHA CHEIHAJM3UPOBAHHOW MEOENbl0 M TEXHUYECKHUMH CpelCTBaMU
oOyuenust: 12 cronoB, 12 cTynbeB; pabouyee MeCTO MpenojaaBaTelsis; MapKepHas Jocka, 12
komnetotepoB (I 3/ 8 I'6/ 500), mounutoper 24' BENQ, LG, Philips, x1aBuatypa, MBbIIIb).
KommeioTepsl 00beIMHEHBI B JIOKATbHYIO CETh C BBIXOJAOM B HWHTEpHET M JOCTYIIOM B
uH(popMalnoHHo-o0pa3oBarensHyo cpeny OTU (puiman) CI'TY umenu [arapuna [O.A.,
yueOHO-HarsAHbIe 10coOUs, 0OecreunBaroie TeMaTHYeCKue WIUIIOCTpAaluu Mo padoueit
porpaMMme JTUCIUTIIHHBL.

[Tporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,

Excel, PowerPoint).
A

Pabouyto nmporpammy cocTaBuiv P /MauneBa T.A./




17. JlonoiHeHNsl U NI3MEHEHU B pado4eil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 201 rojia, mpoTokoy Ne

3aB. xadenpoii / /

BHeceHHbIe H3MEHEHUS YTBEPK/ICHBI HAa 3aCEAaHuU

YMKC/YMKH
« » 201 ropa, mpotokosm Ne
[Ipencenarens YMKH /

~




