OHrenbCCKUM TEXHOIOTMYECKUA HHCTUTYT ((pusnan)
¢denepanbHOro TOCYIapCTBEHHOTO 010 )KETHOTO 00pa30BaTEIbHOTO
YUPEKACHHUS BhICIIET0 00pa30oBaHuUs
«CapaToBCKUil TOCYJapCTBEHHBIN TEXHUUECKUM yHUBepcuTeT uMeHu ["arapuna FO.A.»

Kadenpa «Texnonorus u 000pyjoBaHUE XUMUYECKUX, HEPTETA30BbIX U MUILIEBBIX
MIPOU3BOJICTBY

PABOYAS ITPOT'PAMMA
10 JUCLIUILIINHE

«b.1.2.9 Tlporeccr! u anmaparbl XUMAYECKUX U HE(TEra30BbIX MPOU3BOJICTBY

HarnpaBJCHUS TTOATOTOBKHU
15.03.02 «TexHOMOTHMYECKHE MAIIIMHBI U 000PYI0BAHHEY
[Tpoduns 2 «O60pynoBaHNE XMMUYECKUX H HEQTEXUMHUECCKUX TTPOU3BOJICTBY

dbopma o0yueHust — ouHast
Kypc — 4

cemectp — /

3a4ETHBIX €IUHULL — 6

YacoB B HEJIEIO — 5

BCero yacoB — 216

B TOM YHCIIE:

JeKuuu — 32

MPAKTUYECKUE 3aHATUS — 32
nabopaTopHsble 3aHATUS — 16
camocTosaTenbHas pabora — 136
PK3aMeH — [ CEMECTp
KypcoBas paboTta — 7 ceMecTp

Pabouas mporpaMma o0CyxIeHa Ha 3aceIaHIIT
kademaper TOXTII
06 mrons 2024 r., npotokon Nel3

3aB. kadenpoii M H.JI. JlepkiHa

PaGouas mporpamMma yTBepKIeHa Ha 3aceTaHHI
YMKH TMOB

14 mrona 2024 r., npotoron Nes

Ilpencegarens YMKH M H.JI. JleBxiiHa

Durensc 2024



1. Heau 1 3a7a4u TUCHUILIHHBI

Ilenp nmpenopaBaHuss TUCHMIUIMHBI - ()OPMUPOBAHME KOMIUIEKCA 3HaHWMH, YMEHUH HU
HaBBIKOB TI0 TEOPUU TEXHOJOTHYECKUX IMPOLECCOB, UX aINMapaTypHOro o(opMieHus, OCBOCHUE
METO/IOB pacyeTa IPOLECCOB U allapaToB XUMHUUECKUX U HE(PTEra3oBbIX IPOU3BOJCTB.

OcHoBHbIMU 3afayaMu  Kypca «lIpomeccsl u anmapaTel XMMUYECKOH TEXHOJIOIMH"
ABJISIIOTCS: U3yYEHHE METOJJOB pacueTa OCHOBHBIX ITPOLECCOB XMMUYECKON U HEPTEXMMHUUYECKON
TEXHOJIOTUM, METOJOB pacyeTa OCHOBHBIX pa3MEpOB alllapaToB M O3HAKOMIICHHE 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. Mecto mucnuminnbl B crpykrype OOII BO

Hucuunmuna «IIpomeccel M anmaparsl  XMMHYECKOM  TEXHOJIOTMM»  SABIIACTCS
OOIIENHKCHEPHON AUCIUIUIMNHON, (OPMHUPYIONMIEH y CTYACHTOB 3HAHHSA, HEOOXOIMMBIEC IS
U3y4eHHs] TaKUX KypCOB, KakK O0LIas M ClelualbHas XUMHUYECKUE TEXHOJOTHH, «YTpaBieHUE
TEXHUYECKHUMH CHCTeMaMHu», «MaremMaTH4ecKoe MOJCIMPOBAHME M ONTHUMHU3ALMA TEIUIO- U
MaccOOOMEHHBIX MpoILeccoBy, «O00pyAOBaHME XMMHUYECKUX U HE(TEra3oBbIX MPOU3BOJICTBY» U
pAla Ipyrux OUCUUIUIMH, a TaKKe JUId PELICHUS TEXHOJIOTMYECKUX 3a]1ad, CBA3AHHBIX C
pa3paboTKOM M TNPOEKTUPOBAHMEM TEXHOJIOTMYECKUX CXEM IPOM3BOJCTBA  pa3IMYHbBIX
IIPOJTYKTOB.

Jns ycnemHoro usydeHus xypcea «llpomeccel u anmaparsl XUMHYECKOW TEXHOJIOTHMU»
HEOOXOJUMO 3HAHME TaKWX JUCHUIUIMH KaK: MaTeMaTuka, (u3MkKa, TepMOJUHAMUKA,
TeopeTHYecKas MeXaHuKa, (pu3nuecKast XuMus.

3HaHMS U YMEHUS, MOTYYEHHbIE IPU U3YyYEHUH Kypca HeoOXO0IMMBbl OakaiaBpy TEXHUKU
U TEXHOJIOTUU I IPOBEICHUS TEXHOJOTMYECKUX PAacyeToB, pacyeTa OCHOBHBIX IPOLIECCOB U
OCHOBHBIX aNNaparoB XUMUYECKOM TEXHOJIOTMM, a TaKX€ INPH BBIIOJHEHHH KYpPCOBOW M
JUIJIOMHOM paOoThI.

3. TpeboBaHus K pe3yabTaTaM OCBOEHUS JUCITATIJIMHBI

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

- CIIOCOOHOCTh K CHCTEMAaTHYECKOMY M3YYEHHIO HAyYHO-TEXHHYECKOH WH(pOopMaluy,
OTEYECTBEHHOT'0 U 3apy0eKHOI0 OMBITA MO COOTBETCTBYOMIEMY Mpoduiio moaroTosku (ITK-1);

- CIIOCOOHOCTH y4acTBOBaTh B paboTe HaJ] WHHOBAIMOHHBIMU IMPOEKTaMM, HUCIOJIb3YS
0a30BBIC METO/IBI UCCIIeoBaTeNIbCKO aesTenbHocTH ([TK-4).

B pesynbrate OCBOEHHS JTUCHMIUIMHBI OOYYalOIIUICS JOIDKEH JIEMOHCTPUPOBATH
CJIEAYIOIINE PE3yNIbTaThl 00pa30BaHMsL.

CTyaeHT 10JIKeH 3HATh:
- OCHOBHBIE THPOMEXAHUYECKUE TIPOIIECCHI U alllaparhl s HUX;
- OCHOBHBIE 3aKOHBI TEIUIONIepeIadn, TEII000MEeHa,
- 3aKOHBI MaCCOOOMEHHBIX MTPOIIECCOB.

CTyaeHT 10JIKeH yMeTh:

- TMPOBOAWTH TMPAKTUYECKHUE PACUEThl PA3IMYHBIX amnmnapaTroB, MPUMEHSEMBIX s
MPOBEACHUS THIPOMEXAHUYECKHX

- MPOBOJANTH PAaCUEThI TETNIOOOMEHHHKOB U BBITIAPHBIX aNlapaToB;



- IPOBOJIUTH PacueThl MACCOOOMEHHBIX aIlNapaToB;
- IPOBOAMTH MPAKTUYECKUE PACUETHI CYLIHIIOK.

CTyeHT 10/:KeH BJ1aJeTh:

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

- METOJIaMH pacyeTa W aHaJIM3a PEKUMOB PabOTHl TEXHOJIIOTUYECKOTO O0OPYIOBaHUS U
ABAPUITHBIX CUTYAIIUH.

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

M BUJAaM 3aHATHHI

5| = - HaumenoBanue Hacer
2 & | 3 TEeMBI
R
o| < 2 Jlexmmu | Kommok | JIaGopa | IIpaktu
g
Bcee BUyMbl | TopHble | ueckue | CPC
ro
11| 1-2 | 1 | 'unpomexannueckue 40 4 16 4 16
MIPOIIECCHI
3-6 | 2 | OcHoBHI TEMIONIEPEIAYN 30 8 4 18
7—9 | 3 | TemoBble mponecchl 34 6 8 20
2 | 10- | 4 | OcHoBBI Macconepenaun 30 6 8 16
12
13- | 5 | MaccooOMeHHBIE TTPOIIECCHI 32 8 8 16
16
KypcoBas pa6ota 50 50
Bcero: 216 32 16 32 136
5. CoeprxkaHme JEKIIHOHHOIO Kypca
Ne Bcero Ne Tema nexkunu. Bornpocel, oTpadaTbiBaemMbie HA Y4eOHo-
TeMbI | YaCOB | JEKIIUH JIEKINH MeTOAN4eCcKoe
o0ecrieyeHue
1 2 3 4 5
1 4 1 I'unpoMexannueckue MIPOIIECCHI. Knaccudukanus [1, 4]
HEOAHOPOJHBIX CHCTEM. OCAXACHHE TOJ JCHCTBUEM




cunbl  TsbkectHn.  CkopocTh  ocaxiaeHus.  Pacuer
OTCTOHHHUKOB. JIBIKEHHE JKUJIKOCTH yepes
HETIOJBMIKHBIC ~ 3€PHUCTBIE U TOPHUCTBIC  CJIOH.
FI/I,Z[pOI[I/IHaMI/IKa KUITAIIUX 3epHI/ICTbIX CJIOCB.

OunbTpanms.  YpaBHeHue  ¢uiabTpanuu.  [lopsgox
pacuera  ¢unbTpoB. llentpudyrupoanue. Pacuer
OTCTOMHBIX GUITBTPYIOMUX HEeHTPHUVT.
IlepememmmBanne B JKMAKUX cpegax. MOIIHOCTS,
3aTpayuBaeMasl Ha epeMelliBaHue.

[1,4]

Ocnoel Temonepenaund. CrnocoObl TiepeHoca TeIuIoTHI.
Temnmoornaua u Temnonepenaya. TeruioBble OalaHCHI
OcHoBHOE ypaBHEHHUE TEIUIONEPEJAUH.
TennonpoBonnocts. 3akoH Dypre. AuddepenunanbHoe
ypaBHEHUE TEIIONPOBOAHOCTH. VYpaBHeHue
TEIJIONPOBOAHOCTHU IJIOCKOM CTEHKHU.

[1,4]

Temnosoe U3JIy4CHHUE. Jlyuencnyckanue u
nydenoriouieHue. JlydeucryckarenbHas CHOCOOHOCTh
TBepAbIX Tes. 3akoH Credana - bonpumMana. BzaumHuoe
u3IydeHue — TBepAbIXx  Ten.  3akoH  Kupxroda.
Jlydencnyckanue rasos.

[1,4]

[Tepenaua Teria KOHBEKIUECH. Mexanuzm
KOHBEKTHBHOIO  Temjooomena. 3akoH  HeroToHa-
Puxmana. YpaBHeHHe TEIUIOOTAAYH.
HuddepenunansHoe ypaBHEHUE KOHBEKTUBHOT'O
Ter1000MeHa.

[1,4]

Tennonepenaua. Temnomepenaua yepe3 IUIOCKYIO H
MUIAHAPUIECKYIO CTCHKH npu TIOCTOSTHHBIX
TemIeparypax TETJIOHOCUTENEH. Koadpduunent
TEIUIoNepeaul. YpaBHEHHME  TeIUIoNepeNaud  IpH
NpSIMOTOKE M TNPOTUBOTOKE TeruloHocutenei. CpenHss
pa3HOCTh TEMIIEPATYDP.

[1,4]

TemnnoBeie mporeccel. TemnmooOMeHHBbIE ammapaThl U
TeroHocutenu. HarpeBanue, crnocoObl HarpeBaHus W
HarpeBarolue areHThl. TpeOoBaHUs, MPEabIBISIEMbIE K
TEIJIOHOCHUTEIISIM.

OxyaxkaeHne, OXJaXKOalollhe areHTbl M CIIOCOOBI
oxyiakaeHus. Oxnaxzaenue Bojaou. HMcnapurtenbHoe
oxjaxaeHue. Cuctempl 000OpPOTHOTO BOJOCHAOKECHHUS.
AnmnapaTel BO3AYIIHOrO oxjaxaeHus. KonaeHcamms
MapoB.

[1,4]

Pacuer TenmnooOmeHHBIX ammapaToB. TemioBoi pacuer
TETMI00OMEHHUKOB. Pacuer KodpunreHTa
TEIUIONepelayl METOJOM IOCTPOCHMSI Harpy304HOM
XapaKTepUCTUKM M METOJOM  IIOCJEI0BATENIbHBIX
npuOmmkeHnid. KOHCTPYKTUBHBIM M THApPABIMYECKUN
pacuer TerI000MEHHBIX aIapaToB.

Pacuer konaeHcaropoB mapoB. Meroauka pacuera
IIOBEPXHOCTHBIX KOHJEHCAaTopoB. MeTronuka pacuera
KOH/IEHCAaTOPOB CMEUICHHUS.

[1,4]

Breinapusanne. OZHOKOPIIYCHBIE BBIIIAPHBIE YCTAHOBKH.
MarepuanbHblii M TEIJIOBOW OajaHC OJHOKOPIYCHOMN
BBIIIAPHOM ycTaHOBKU. Ilosie3Has pa3HOCTH TeMieparyp,

[1, 4]




TemneparypHele mnotepu. OmpezeneHue MOBEPXHOCTH

Harpesa.
MHOTOKOpPITyCHBIC ~ BBIApPHBIE  yCTaHOBKH. CXeMbl
MHOT'OKOPITYCHBIX BBITTApHBIX YCTAHOBOK.

MarepuanpHbiii 1 TemioBor Oamanc MBY. OOmas
MOJIE3HAsI PA3HOCTh TEMIIEPATyp U €€ pachpeeieHue o
kopnycamM.  BpiOop  umcma  kopmycoB.  Pacder
MHOTOKOPITYCHBIX BBIMIAPHBIX YCTAHOBOK. Y CTPOMCTBO
BBITIAPHBIX aIlaparoB.

10

OcHoBBl  Maccomepenaud. Buasl  MaccOOOMEHHBIX
MIPOIIECCOB. JBrokyias cuiia IPOIIECCOB
Maccorepenaun. CrocoObl BBIpakeHUs cocTaBa (has.
[IpaBuno ¢a3. ®azoBoe paBHOBecHe. JIMHUS paBHOBECHSI.
MarepuanpHblii OanmaHc. YpaBHEHHE pa0Oouyeil JIMHHH.
Hanpasienue maccornepenayu.

Ckopoctb MaccoIepeiayu. MonekynsipHas u
TypOynentHas aud¢ys3us. KoHBEKTHUBHBIM mepeHocC.
Huddepennnansaoe ypaBHEHHE KOHBEKTHBHOMH
mapdy3un.  MexaHM3M M MOJEIH  IPOIECCOB
Macconepenayn. Y paBHEHHE MAaCCOOTAuH.

[1,4]

11

[Tomobue mporeccoB IMepeHoca Macchl. Y paBHEHHE
Maccorepeayu. YpaBHEHUE aJIMTUBHOCTH (Da30BBIX
CONPOTUBIICHUM. O6beMHbIE K03 HULIHEHTHI
Macconepeaaym.

JIBukyiasi cuia mpoiieccoB maccomnepenaun. CpenHss
IBWKyImas cuia. Yucio emuHuI mnepeHoca. Bricorta
enuHunbl  miepeHoca.  Koaddumment  u3BnedeHus.
BrusHue mnepeMemMBaHUS Ha CPETHIOI JIBIDKYIIYIO
CUITy.

[1,4]

12

Pacuer OCHOBHBIX pa3MepoB MaccoOOMEHHBIX
anmaparoB.  Pacuer  nmamerpa = MaccOOOMEHHBIX
anmaparos. Pacuer CKOPOCTH 3axJ1eObIBaHUS
HacaJloyHbIX  KOJIOHH.  MexrapenpuyaTslii  yHOC.
[IpenenbHO MOTycTHMAst M paboyasi CKOPOCTH Ta3a (Tapa)
B KOJIOHHE.

Bricora ammaparta. Pacuer BBICOTHI amnmapaTtoB C
HEIPEPBIBHBIM u CTYIIEHYAThIM KOHTaKTOM.
AHanutuueckuif ©  rpadoaHaIUTUYECKUNH  METOJbI
OIIpeZeNICHUs] Yncia CTyneHel KoHTakra. OmnpeneneHue
4lCJla TEOPETUUECKUX TAPEIIOK.

[1,4]

13

Abcop6uus. PaBHoBecue mpu abcopbuuu. 3akoH ['enpu.
MarepuanbHsiii 6ananc abcoporuu. Pacxon abcopOenra.
TennoBoii 6ananc abcopOuuu. CkopocTs abcopOIuu.

[1, 4]

14

Ileperonka u  pekTupuUKanuss  XapaKTEPUCTHKH
IByX(a3HbIX CHCTEM Map-KUAKOCTb. MneanbHble u
peasbHble cMecH. 3akoH Payns. IIpocTast nmeperonka u ee
BUJIBI.

Pextudukarnms. Cxembl peKTU(UKATUOHHBIX YCTAaHOBOK.
MarepuanbHbiii O6alaHC PEeKTH(GUKAIMOHHONW KOJIOHHBI.
VYpaBHeHust pabouMx JuMHUE. MuHHUMaTbHOE U
NercTBUTENbHOE (HJIErMOBO€ 4HMCIIO. TermoBoil OanmaHc
PEKTH(PHUKAIIMOHHOM KOJIOHHBI Pacuer

[1, 4]




peKTU(UKAIIMOHHBIX anapaToB.

15

Cymka. Cnoco0sl cymku. OCHOBHBIE —TapaMeTphl
BJIAXHOTO BO3[yXa. |-X-MarpamMmMa BIa)KHOTO BO3yXa.
N300paxkeHne  MPOLECCOB  M3MEHEHHS  COCTOSHHSA
BJIXHOTO BO3/1yXa Ha auarpaMme. PaBHOBecue mpu
cymike. @OpPMBI CBSI3H BJIATH C MATEPUATIOM.

[1,4]

16

MarepuanpHbiii  Oanmanc cymkd. Pacxom Bo3gyxa Ha
cymky. TemnoBoii Oamanc cymku. Pacxon Temna Ha
CymIKy. AHaIMTHYEeCKUH ©  TpadoaHaTUTHICCKUN
METO/Ibl pacyeTa pacxoJ0B BO3JyXa U TEIUIA HA CYIIKY.
BapuanTsl mporecca Cymiku.

Ckopocte u  mepuoabl CymKkd. HTEHCHBHOCTH
ucnapeHus Biard. llepemenienwe Biard  BHYTpPU
Matepuana. [IpoloIKUTENBHOCTh Mpolecca CYLIKH.
Y CTpOCTBO CYIIMIIOK.

[1,4]

6. Cogep:xanne KOJUIOKBUYMOB

Y4eOHBIM IIJIaHOM He TIPEAYCMOTPEHO.

7. IlepeyeHb NPAKTHYECKUX 3aAHATHIA

Bcero
JacoB

Ne
3AHATUA

Tema NMPAKTUYIECCKOI'0o 3aHATHA. 3az[a}mﬂ, BOITIPOCHI,
OTpaﬁaTbIBaeMble HA NPAKTUYICCKOM 3aHATHHA

YuebHo-
METOANYEeCKoe
ob0ecreueHue

N

4

5

Cucrembl equnnn u3mepenus. Cucrtema CU. Ilepecuer
U3 OJHOW CHUCTEMBl €IMHUI] H3MEPEHHS B JPYTYIO.
MarepuanbpHbiii  OalaHC ~ MPOIECCOB  pa3JieTCHUSI.
OmnpeneneHne CKOPOCTH OCAXAEHUS MOJ JEHUCTBUEM CHII
TSKECTH.

8

Pacuer ¢unbTpoB, paboTaromux NpU  MOCTOSTHHOU
Pa3HOCTH JaBJIECHHUN U C IOCTOSHHON CKOPOCTHIO.

Pacuer oTcTolHBIX U QuUNbTpyOMUX HeHTpUudyr. Pacuer
MOIIIHOCTH Ha NEPEMENINBAHUE.

3akon ®Dypee. TemnonpoBOJHOCTh  IUIOCKOM U
LWIMHAPUYECKON cTeHKu. Ilepenada Temna TemioBbIM
n3nyyeHueM. Temuootnada, pacyer KoddduiueHTa
TEIIOOTIAYH.

TennoBeie O6ananchl. OnpeseneHne TEIIOBOW Harpys3ku
TETMIO0OMEHHOTO anmapara U pacxoja TeIIOHOCUTENEH.
OmnpezeneHne NOBEPXHOCTH TEIIOOOMEHA.

PacueT K0o)KyXoTpyOUyaThIX TEMIOOOMEHHUKOB.

Pacuer BBITIAPHOTO allfapara.

Pacuer MHOTOKOpPITYCHBIX BBIIAPHBIX YCTAHOBOK.

(N[O

Pacuer TpeXKOpIyCHOM BBIIIAPHON YCTAHOBKU

P
[BEN
N

Crnioco0sI BeipaxkeHust coctaBa (a3. [lepecyer u3 ogHOTO
cnocoba  BBIpaKEHHs cocTaBa (a3 B JPYroil.
Temnopusnyeckue  XapakTEepUCTUKU  PAcTBOPOB B
3aBHCUMOCTH OT KOHIIEHTPALUU U TeMIIepaTyphbl.

JIunus paBHoBecus. [locTpoeHre TMHUKM paBHOBECHS Ha
I-X-nuarpamme. YpaBHeHue paboueil TMHUU.

(el o) Nec] Koo} Hoo)




5 8 13 MarepuanpHbiidi  OamaHc mporecca  PeKTU(DHUKAIUM. 8
[octpoenne paboumx JMHHUK Tpolecca PeKTU(UKAITUH
Ha [-X-nuarpamme. TeruioBoit OastaHc
PEKTU(DUKAIIMOHHON KOJIOHHBI.
14 Onpenenenne THAPABIMYECKOTO COTIPOTHUBIICHUS 8
KOJIOHHBIX ammapartoB. OmpeneneHue auamerpa |
BBICOTHI KOJIOHHBI.
15 I-X- nmarpamma BiaxkHoro Bo3ayxa. OmnpeneneHue 8
mapaMeTpoB BIAKHOTO Bo3ayxa mo [-X- muarpamme.
N300pakeHre  MPOIECCOB  HM3MEHEHUS  COCTOSHUS
Bo3ayxa Ha [-X-auarpamme.
16 Marepuanbibiii O6ananc cymku. OmnpeaeneHue pacxojia 8
BO3/IyXa Ha CYIIKY.
TemmoBoii 6ananc cymiku. OnpeenieHne pacxoia Teria
Ha CYIIKY.
8. [lepeyeHnb J1a60paATOPHBIX padoT
Ne Bcero | HaumeHnoBanme j1abopaTopHoii padoThl. 3agaHus, BONPOCHI, Y4ebHo-
TeMbl | 4YacoB oTpadaTbpiBaeMble Ha JJAG0OPATOPHOM 3aHATHH MeToanYecKoe
ol0ecrieyeHue

1 2 4 3

1 16 OcaxJeHne TBEPIbIX YaCTHII IO ACHCTBHEM CHIIBI TSDKECTH. [9]

OrmpesieneHne KOHCTAHT (QUIIBTPAIUH. [11]
HUccnenoBanue THAPOANHAMUYCCKUX 3aKOHOMEPHOCTEH [ 10]
KHIISAIIETO CIIOSI.

OmnpeiesicHre pacxo/ia YSHEPTUH Ha MepeMENTHBaHHE. [12]

9. 3apaHus 1J1s1 CAMOCTOSITEILHOI PadoThI CTY/IEHTOB
Ne Bcero 3aganus, BONpOCHI, 115 CAMOCTOSITEJILHOT0 HU3y4YeHHs YueoHo-
TeMbI Yacos (3amanus) MeTOAMYECKOoe
ob0ecrieyeHue

1 2 3 4

1 16 Y CTpOHCTBO OTCTOHHHUKOB. [1-7]
Knaccugukaius 1 KOHCTpYKIUs (PHIBTPOB. [1-7]
Knaccugukanus 1 KOHCTPYKIUS HEHTPUPYT. [1-7]
VYeTpoiCTBO M IPUHIMI JEHCTBHS aIllIapaToB JUIsl OYUCTKH [1-7]
3aIbUICHHBIX TA30B.

Y CTpoiicTBO MEXaHWYECKHX MEIIAJIOK. [1-7]

2 18 TemnepaTypHoe 1oJie U TEMIIEpaTypHBIN I'PaJUEHT. [1-7]
TenmoBoe  momobue.  KpurepuanbHble — ypaBHEHHUs [1-7]
teruiootnadn. ONBITHBIE  JaHHBIE TI0  TEIUIOOTAAve.

Ci0xHas TEI0O0Taa4a.

3 20 HarpeBarorie areHThl U CIIOCOOBI HArpEeBaHUsI. [1-7]
OxJ1a)1af01IKe areHThI U CIOCOOBI OXJTAKICHHUS. [1-7]
Knaccupukaiuss ¥ KOHCTPYKIMH  TEIIOOOMEHHBIX [1-7]
arrmaparos.




Knaccudukanmst 1 KOHCTPYKIIUY BBITTAPHBIX allliapaTosB. [1-7]

4 16 Crioco0bI BeIpaXKeHHUs cocTaBa (as. [1-7]

ITepecuer u3 omHOrO croco6a BeIpaKeHUs cocTaBa (a3 B [1-7]
npyroii. Macconepenaya ¢ TBepAo# (azoii. Pactipenenenue
KOHIIEHTpAlli TMepelaBaeMoro KOMIIOHEHTa B (a3ax.
HuddepennmanbHoe  ypaBHEHHE  MacCOMPOBOJIHOCTH.
Hudbdy3monnsii  kputepuit  buo. Kpurepuanbnoe
YpaBHEHHE MacCOIIPOBOJHOCTH.

5 16 XemocopOuusi. YCTpOHCTBO aOCOPOIIMOHHBIX allapaToB. [1-7]
Cxembl abcopOUMOHHBIX ycTaHOBOK. JlecopOmms. Pacuer
abcopOepoB.
Knaccudukanus u YCTpOMCTBA a0COpOIIMOHHBIX
anrmaparos.

PexTudukanus MHOTOKOMITOHEHTHBIX cMecen. [1-7]
DKCTpaKTUBHAS u a3e0TPOITHAS pexTuduKamms.
Y CTpoiicTBO peKTH()UKAIIMOHHBIX allapaToB.

Krnaccudukanus u ycTpoicTBa CYIIHIIOK. [1-7]

50 BoiosiHeHHE KypCOBOi pabOThI. [1-7]

Bcero 100

10. PacueTHo-rpajduueckas padora

VY4eOHbIM IIJIaHOM HE TIPEAYCMOTPEHO.

11. KypcoBas padora

KypcoBast paGota siBisieTCsl 3aKII0UUTENIBbHBIM 3TAIIOM W3Y4EHUs TUCHMILIMHEL. Ee 1nenbto
ABIISIOTCS 3aKPEIUVIEHUE U YIIIyOJIeHHE MOTYYEHHbIX CTYJeHTaMH TEOPETHUECKUX 3HAHUM ImyTeM
pELIeHNsT KOHKPETHBIX PaCU€THO-KOHCTPYKTOPCKUX 3a/1ay 110 3aJJaHHOU TEME.

B kypcoBoil paboTe CTYJEHT JODKEH pacCUUTaTh OJUH W3 OCHOBHBIX allapaToB
XUMHUYECKON TEXHOJIOTHH, ONPEEIUTh OCHOBHBIE Pa3Mephl ammapara u nogoopaTh 3TOT anmapar
no karajgoraM. Ha kypcoByto paboTy BBIHOCSATCS CJIE€IYIOIINE TEMBI:

- pacueT TPEXKOPIIYCHOM BBITAPHOU YCTaHOBKHY;
- pacueT peKTU(PHUKAMOHHON YCTaHOBKU HETPEPHIBHOTO IEHCTBUS;
- pacyeT CyUIMJIbHOW YCTaHOBKU OapabaHHOIO THIIA.

KypcoBast pabora momxkHa cooTrBeTcTBoBaTh BeceM TpeOoanusiM ECKJ] u cocroste u3
pPacYeTHO-TIOSICHUTENILHON 3aMTUCKU U TpaUuecKoi JacTu.

PacuetrHo-nI0OACHUTENBbHAS 3aIIMCKa K KYPCOBOI paboTe JOJIKHA COAepkKaTh: - BBEICHHUE U
Ha3zHaueHHUe U 00JIACTh MPUMEHEHHsSI TPOEKTUPYEMOIl YCTaHOBKH;

- ONHMCaHKEe MPUHIUIHUATIHLHONW TEXHOJIOTMUYECKOI CXEMBbl YCTaHOBKH;
- TEXHOJIOTUYECKUE PacueThl U 10100p OCHOBHOTO 000pYyIOBaHUS;
- BBIBO/IBI;
- CIIUCOK MCTOJIb3yEMOM JINTEPATYPHI.
I'padmueckas yacTh mpoeKTa BKIIIOYAET:
- TEXHOJIOrM4ecKyto cxemy ycraHoBkU ¢ KUIInA;
- cOOpPOYHBIIf YepTeK OCHOBHOT'O TEXHOJIOTHMUECKOr0 anrmapara;
- y3J1bI OCHOBHOTI'O aIIapara;
- COOpPOYHBII YepTek OJHOTO U3 BCIIOMOTATENbHBIX aIllapaToB.




KypcoBas pabora 3amumniaercss B KOMUCCHH O IPUEMY KYPCOBBIX ITPOEKTOB.

12. KypcoBoii npoekt

VY4eOHBIM IJIAHOM HE MPETYCMOTPEH.

13. ®oHa OLIEHOYHBIX CPEACTB JIsl MPOBeAEHHsI IPOMEKYTOYHOM aTTeCTAIUN
00y4aIuXcs Mo JUCUUIJINHE (MOXYJIIO)

B npouecce ocBoeHust 00pazoBaTeNbHON MIPOrpaMMbl y 00y4aroIIerocss B XoAe U3y4eHus
JTVCIATUTMHBL TOJDKHBI cOpMHpOoBaThes ipodeccnonanbabie komnerenimn [1K-1 n [TK-4:

- CIIOCOOHOCTh K CHCTEMAaTHYECKOMY M3YUYEHHIO HAyYHO-TEXHHYECKOM HH(popMaluy,
OTEYECTBEHHOT'0 U 3apy0eKHOI0 OMBITA IO COOTBETCTBYIOLIEMY mpoduiato moaroroBku (I1K-1);

- CIIOCOOHOCTh y4acTBOBaTb B pa®OTe HAJ WHHOBAIMOHHBIMU IPOEKTaMM, HMCIOJIb3YS
0a30BBIC METO/IBI UCCIIeIOBaTENIbCKOM esiTebHocTH ([TK-4).

Kon Oran Ilenun ycBoeHus Kpurepuu onennBanus
KoMIleTeH | hopmupo [Ipomexyrouna | Twumossie [Ixamna
v2078 BaHUs sl aTTECTALUS 3a/laHus OLIEHHBA
HUS
[1K-1 7 dopMupoBaHue Texymmit Bompocsr, DK3aMeH
CeMecTp | CocOOHOCTH K | KOHTpOJIb B | OK3aMEH o 5
CHUCTEMaTUYECKOMY dhopwme: OabHOM
U3YYEHHUIO HAy4yHO- | - OT4eTa 110 CUCTEME
TEXHUUYECKOMN MPaKTUYECKUM
uHpopManu, 1a00paTOpHBIM
OTEYECTBEHHOTO u | paboram;
3apy0eKHOro OMmbITa 110 | - oTueTa
COOTBETCTBYIOIIEMY Borpocam CPC
npoUI0 NOArOTOBKU n. 7 paboueit
MIPOrpaMMBbl;
-- DK3aMEHa
[1K-4 7 dopMupoBaHue Texymmit Bompocsr, DK3aMeH
CeMEeCTp | CHOCOOHOCTH Y4YacTBOBATh | KOHTPOJb B | OK3aM€EH o 5
B pabote Hap | hopme: OabHOM
MHHOBAIIMOHHBIMHU - oT4yeTra IO CUCTEME
MIPOEKTaMHU, UCIOJIB3YS | MPAKTUYECKUM
0a3oBbIe METO/IbI | JIAOOPATOPHBIM
HCCIIENOBATEIHCKOMN paborawm;
JESATEIBHOCTH - oTueTa
Borpocam CPC
n. 7 paboueit
MIPOrPaMMBbI;
-- DK3aMEHa

B mnpouecce oOyueHHs CTYIEHT JAOJDKEH HOJHOCTbIO BBINOJIHUTh YYEOHBIN IIaH,
IPEIYCMOTPEHHBIH BY30BCKOH pabodyeil yueOHOH mporpaMMoil JUCHMIUIMHBL, IO BCEM BHAAM
y4EOHBIX 3aHATHI M HaOpaTh S 3aUETHBIX €AMHUI] TPYJOEMKOCTH. B yacTHOCTH, OH JOJKEH




BBINOJIHUTH BCE MPEyCMOTPEHHBIE TPOTpaMMOil 1abopaTopHbie padOThI, IPAKTHUECKU 3aHATHE
B BU/JIC YCTAHOBJICHHBIX MPAKTUKYMOB, CAMOCTOSTENILHBIX BUIOB PaOOTHI.

PexoMenayemasi 6a/1JibHO-PeiTUHIOBAsI CHCTEMA OLIEHKH.

CremneHp yCHEIIHOCTH OCBOCHHUS AUCLUUILUIMHBI B CUCTEME 3aYETHBIX €AMHMII OLICHUBAETCS
cyMMoii 6auioB, ucxoas u3 10 MakCMMaIbHO BO3MOXKHBIX, M BKIIOYAET JIBE COCTABIISIOLIHE:

Ilepsasa cocmaenarwuwiasa — OUEHKA TNPENoJaBaTeieM HTOrOB Y4YeOHON AedaTeabHOCTH
CTYZICHTA 10 U3YYEHHUIO KaXKJI0OTO MOAYJISL JUCIUIUIMHBI B TEYEHHUE MPEIYCMOTPEHHOTO YI€OHBIM
IJJaHOM BPEMEHHOro oOTpe3ka (B cymme He Oonee, yem 8 OamioB). CTpykTypa OaljoB,
COCTABIIIIONIMX OaJUIbHYIO OLICHKY IIpEroAaBaTes, BKJIIOYAeT OTHENbHbIE AO0NMM B Oaiax,
HAuMCIISieMble CTYACHTY 3a YCIEUIHOCTh PYOEKHBIX KOHTPOJEH MO KaxaoMy ydeOHO-
00pa3zoBaTeIbHOMY MOJTYIIIO.

Bmopaa cocmasnaowaa — 3a TOCEHMIAEMOCTb AyJUTOPHBIX JIEKIUOHHBIX U
NPAaKTUYECKHUX 3aHATUHN (IPONOPIIMOHAIEHO YHCITY MTOCEIICHHBIX 3aHATHIA.)

MeTtoauka pyOeXHOrO KOHTPOJS TO TMEPBOM COCTABIAMOIIEH OalTbHO-PEHTHHIOBOM
OLICHKH.

MaxkcuManbHOE KOJMYECTBO OalIOB MO KaXJI0MY y4eOHO-00pa3oBaTeIbHOMY MOIYIIO —
10 6amtoB. OreHOYHOE CPEICTBO MPEACTABISET COOOWM OWIIET, COCTOSIUK WX 4 BOIPOCOB,
c(hOpMUPOBAHHBIX HA OCHOBE AMJAKTHUYECKOTO MUHHMYMa COJAEPKaHUS U COAEPKaHHs yueOHO-
00pa30BaTeNLHOTO MOJYJIS, MPEACTABICHHOr0 B pabodeld yueOHOH mporpamme (IpUMEpHOE
coJiep>KaHue TIPECTaBICHO B Ta0M. 4).

Or1eHka OTBETOB Ha OMJIET OCYIIECTBIISIETCS IO CIEAYIOIICH cXeMe:
MPABUJIbHOM U MOJIHBIM OTBET HA BOMpoOC - +2 6annia;
B 1I€JIOM NIPAaBUJIBHBIN, HO HE MOJIHBIA OTBET, HAIWYHE HECYIIECTBEHHBIX OMHMOOK - +1;
oTcyTcTBHe 0TBeTa — 0 6asoB;
MPUHILIMIIAAIBLHO HEBEPHBIN OTBET - -2 Oaia;
3a MPOITYCK Ka)XI0H JISKIIMH U CEMUHapa Mo MOAyIio - - 0,2 Ganna.

Bonpocs! a5 3K3aMeHa

[Tpenmer u 3a1aun Kypca IpOLECCH U allllapaTshl.
Knaccugukaiys 0CHOBHBIX IPOLIECCOB XMMHUUECKON TEXHOJIOTHH.
OO01re MpUHLUIIBI aHAJIM3a U pacyeTa MpOoLEeCCOB U ariaparoB.
[Tpunumne! MmogenupoBanust. OCHOBBI TEOPUH MOAOOUS.
Knaccugukaius 1 MeToab! pa3ieneHust HEOJHOPOJHBIX CUCTEM.
MartepuanbHblii OalaHC IPOIECCOB pa3AeIeHUs] HEOJHOPOIHBIX CHCTEM.
OcaxieHue noj 1eMCTBUEM CHIIBI TSYKECTH, CKOPOCTh OCAXKIACHHUS.
Pacuer orcrolinnkoB. KOHCTpyKIIMM OTCTOMHUKOB.
JIBrKEeHME KUAKOCTH YEPE3 HEMOIBUKHBIE 36PHUCTHIE U IIOPUCTHIE CIIOU.

. 'napoauHaMuka KUISIIMX 3€PHUCTHIX CIOEB.

. @unbTparms. Buas! u ciocoOsl puiabTpanyu, GUIbTPOBAIBEHBIE TEPETOPOIKH.

. OcHOBHOE ypaBHEHHE (PUIIbTPAIUH.

. KoHncranrts! punbTparmu.

. Konctpykuu ¢puibtpos.

. LlentpudyrupoBanue, HeHTpoOESKHAS cuia, (PaKTOp pa3eneHHs.

. Pacder oTCTOMHBIX U PUIABTPYIOUINX LEHTPUPYT.

. Knnaccudukanus 1 KOHCTpYKUUHU LHEHTPUDYT.

. OuncTKa 3anbUIeHHBIX Ta30B.

. IlepememnBanme B )KUIKUX Cpellax, CIIOCOOBI ePEeMELTNBAHMUS.

. MexaHn4yeckoe nepeMelnBalue, pacyeT MOIHOCTH Ha IIEpEMENIMBaHUE.

. Konerpykiun memmanok. O61acT uX NpUMEHEHHUS.

. OcHoBrI Terutonepeaaun. CrocoOsI TepeHoca Teria.

. TennoBbie 6amancel. OCHOBHOE YpaBHEHHE TEIIOTIEPEIayuu.
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3akon Dypre. [luddepenipansHoe ypaBHEHHE TEIUIONPOBOIHOCTH.

VYpaBHEHME TEIIONPOBOAHOCTH INIOCKON U HMJIMHAPUYECKON CTECHKH.

TermoBoe u3nyyeHue.

Ilepenaua Teria koHBekuei. 3akoH HproToHa.

Juddepennmanbaple ypaBHEHHsI KOHBEKTUBHOTO TETJIOOOMEHA.

Tennosoe nonodue. OnbITHBIE JAHHBIE IO TEIIOOTAAYE.

Tennonepenaya, KOAQGUIHESHT TEIUIONEPEAAYH, CPEIHS IBMUKYILNAs CHIA.
HarpeBanue, HarpeBaroiiye areHTbl 1 CiocoObl HarpeBaHuUs.

OxnaxaeHne, OXJIaXJa0IINue areHThl, COCOOBI OXJIaXKIACHNUS, KOHICHCAITHSL.
KoHcTpyKuu TermnooOMEeHHBIX alnaparoB.

Pacuer Terno00OMEHHBIX anmaparos.

PacueT KOHZIeHCaTOPOB apOB.

Boinapusanue. OHOKOPITYCHBIE BBIIIAPHBIE YCTAHOBKH, YpaBHEHHUS MaTEpPUAIBHOTO U
TEIUIOBOIo OajaHca.

MHOrOKOpITyCHBIE BBIITAPHBIE YCTAaHOBKH, cXeMbl MBY.

MarepuanbHblil U TEII0BOM 0ajlaHC MHOTOKOPITYCHOM BBIIAPHOM YCTaHOBKH.
Pacuer MHOTOKOPITYCHBIX BBITAPHBIX YCTAHOBOK.

KoHCcTpyKIMu BBIIAPHBIX alIaparos.

Knaccugukarus u xapakTepucTuKa MacCOOOMEHHBIX MPOIECCOB.

da3oBoe paBHOBecue. JINHNS paBHOBECHS.

YpaBHeHue marepuanbHOro O6ananca. Paboyast munus.

Ckopoctb MacconepeHoca. MosekyisipHas U TypOyseHTHas 1u¢¢y3usi, KOHBEKTUBHBIN
IIEPEHOC.

HuddepenunansHoe ypaBHeHHE KOHBEKTUBHOM muddy3un.

MexaHu3m 1 MOJAEIN MacCoNepeHoca.

VYpaBHEHHE MaccOOTAAaun. Y paBHEHNE MacCONEpeIadH.

VYpaBHeHME aJAMTUBHOCTH (Pa30BBIX COMPOTUBICHUI.

Cpenssis IBHXKyILAs CHIIa IPOLIECCOB MACCONEPEIayH.

Uucno enunul nepeHoca. BeicoTa eMHUIBI TepeHoca.

OmnpezneneHue  OCHOBHBIX  pa3MEpoOB  MacCOOOMEHHBIX  ammaparoB.  Jluamerp
MacCOOOMEHHBIX aIaparoB.

OmnpeneneHyue BBICOTBI MAacCOOOMEHHBIX ammapaToB. AHAIMTUYECKMH U rpaduyeckuit
METO/] OTIPE/IETICHUS YNCIa CTyIeHeH KOHTaKTa.

Macconepenaua ¢ TBepaoi (a3oi.

Abcopbuus. PaBHoBecue npu abcopOuuu, 3akoH ['eHpu.

MarepuanbHblil 1 TEMI0BOM GanaHc abcopOIUH.

VYerpoiicTBo abcopbepos.

Cxema abcopOIIMOHHBIX YCTaHOBOK. JlecopOrusi.

[leperonka >XUAKOCTH U peKTHUUKaLUA. XapaKTEPUCTHUKU ABYX(a3HbIX CHUCTEM IMap-
KHUJIKOCTh U X KIaCCU(PUKAIIHSL.

®a30Bo€ paBHOBECHE B UJICAIbHBIX U pPeaIbHBIX CMECSX.

ITpocTas meperoHka u ee BUABI.

[Tpunuun pextudukannu. Cxembl peKTUPHUKATUOHHBIX YCTaHOBOK.

MarepuanbHblii 6ananc peKTU(UKAITMNOHHON KOJIOHHBL. Y paBHEHHS pabounX JIMHUH.
[Toctpoenue pabounx nuHui Ha Y-X — quarpamme.

MuHMManbHOE U ACHCTBUTEIbHOE (JIETMOBOE YHCIIO.

TemoBoii 6ananc peKTUPUKALNOHHON KOJIOHHBI.

Pextu¢ukarnus MHOTOKOMIIOHEHTHBIX cMeceld. CrieninaabHbIe BUbI PEKTU(UKAIIUH.
YceTpoicTBO peKTH(UKAIIMOHHBIX aIlapaToB.

Cymika, BUJIbI U CIIOCOOBI CYIIIKH.

OcCHOBHBIE TapaMeTpPhl BIAXKHOTO Bo3ayxXa. [-X- auarpamma BiIa)XKHOTO BO31yXa.



70. PaBHOBecue mpu cylike. BiaxkxHoCTh MaTepuasa U U3MEHEHHE €ro COCTOSHUS B IpolLiecce
CYIIIKH.

71. ®opMbI CBSI3U BiIaru ¢ MaTepuajioM.

72. MarepuanbHbIii OanaHc cymku. Pacxo Bo3ayxa Ha CyIIKY.

73. TernoBoit 6ananc cymku. Pacxo Teruia Ha CyIIKy.

74. AHaIMTHYECKUI METO]] pacyeTa Mpolecca CyIIKy.

75. I'papoananutuyeckuii METO pacdera mpolecca CyIiKy.

76. BapuaHThI mporiecca CyIKH.

77. CKOpOCTb U NIEPUO/IbI CYLLIKH.

78. IHTeHCUBHOCTD HUCIIAPEHUS BIIarH.

79. TlepemenieHue BiIaru BHyTPU MaTepuaa.

80. [TpomomKUTETFHOCTD MPOIECcCa CYIIKH.

81. YCTpoHCTBO CYIIMIIOK.

14. O0pa3oBaTe/ibHbIE TEXHOJOTUH

Y4eOHbIM yrmpaBieHHssM (OTIenaM) BY30B M Kadeapam, BeIyIIMM 00pa3oBaTeIbHBIN
npolecc Mo AUCLUIUIMHE HE00X0AUMO: C(OPMHUPOBATh BAPHUATUBHOE PACIMCAHUE MPOBEACHUS
Oo0y4eHHsT 10 OTHCNBHBIM Yy4eOHO 00pa3oBaTENbHBIM MOAYISAM TUCHUIUIMHBI Pa3IHYHBIMU
IpenojiaBaTessiMi; OOECIeUUTh YIIyOJIEHHYI0 HaydHYH0, IPAaKTHYECKYl0 U METOJIUYECKYIO
NOJArOTOBKY IIpernojaBaTelied, CeqUalIU3UPYIOIIUXCS Ha MPOBEACHUN 3aHATHI MO OTJEJIbHBIM
MoayiasM. CTyzneHTBl Iepejl HadyajioM HM3y4YeHMsl TUCLMIUIMHBI JOJDKHBI OBITh O3HAKOMIIEHBI C
CUCTEMAMHM U OaJlTIbHO-PEHTHHIOBOM OIIEHKH, KOTOpPBIE JOJKHBI OBITh ONMYyOJIMKOBaHBI U
pasMelleHbl Ha caiiTe By3a wiu Kadeapbl. B ydeOHOM mpoluecc pekoMeHIyeTcs BHEApPEHHE
CyOBEKT-CyObEKTHOW IEJaroruyeckol TEXHOJOTHMHM, HpPU KOTOPOH B pacCHUCAaHMM Ka)JI0TO
IpenoaaBareisl ONpPENeNsaeTcs BpeMs KOHCYJIbTalUd CTYIEHTOB II0 3aKPEIJICHHOMY 3a HUM
MOJIYJIFO TUCIUIUINHBI.

[TpakTUKyMbl, TPEHHMHTM U OOyd4arollue UIpbl SABISAIOTCS (OPMONH HHAMBUIYAIbHO-
TPYIIOBOrO M MPAaKTUKO-OPUEHTHPOBAHHOIO OOYYEHHS] Ha OCHOBE PEaNbHBIX MM MOJEJbHBIX
CUTyallUd MpPUMEHUTEIbHO K BHAY U TOpoQuito NpodecCHOHATBHON  JIeATeIbHOCTH
oOyuaromterocs. [IpenonaBarens NMpu MPOBENEHUU 3aHATUN 3TUX (OPM BBINOJHSIET HE POJIb
PYKOBOJUTENS, a (PYHKUHUIO KOHCYJIbTAaHTA, COBETHUKA, TPEHEpa, KOTOPBIM JIUIIb HAMpaBiseT
KOJUIEKTUBHYIO pa0bOTy CTYIEHTOB Ha IPUHATHE MPABUIBHOTO pEIIEHUs. 3aHATHE
OCYILECTBIISICTCSI B JUAJOTOBOM pEXHME, OCHOBHBIMH CYOBEKTAMH KOTOPOTO SIBIISOTCS
CTYJEHTBHI.

CamocTosiTe1bHAsi padoTa CTYIEHTOB JOJDKHA COCTaBiATh He MeHee 50% ot oOuiei
TPYJOEMKOCTH  JUCHUIUIMHBI, SBJISETCS BaXKHEHIIMM KOMIIOHEHTOM 00pa30oBaTelbHOIO
npoiiecca, GOPpMHUPYIOLIUM JIUYHOCTh CTYI€HTa, €r0 MUPOBO33pEHHE U KYJIbTYypy 0€30IacHOCTH,
Pa3BUBAIOIINM €0 CIIOCOOHOCTU K CaMOOOYYEHHIO U TOBBIIIEHUIO CBOEr0 MPO(ECCHOHATBHOIO
YPOBHSI.

Ilenu camocTosiTe/ILHOW PadoTHI.

dopMHpOBaHUE CITIOCOOHOCTEN K CAMOCTOSTEILHOMY MO3HAHUIO U O0YUYEHUIO, IOUCKY JINTEpa-
Typbl, 0000mIeHNI0, O(GOPMIICHUIO W TIPEICTABICHUIO TMOTYYEHHBIX PE3YJIbTaTOB, WX
KPUTHYECKOMY aHalM3y, NOMCKY HOBBIX W HEOPIMHAPHBIX PELICHUH, apryMEHTHPOBAaHHOMY
OTCTaMBaHUIO CBOMX IPEIIOKEHUN, YMEHUH ITOATOTOBKH BBICTYIUIEHUI U BEACHUS AUCKYCCHI.
Opranunsanus caMoCTOSITeIbHON PadoThI.

CamocrosTenbHas paboTa 3aKioyaeTcs B HM3YyYEHMM OTAEIbHBIX TEM Kypca IO 33JaHUI0
IpenojiaBaTessi Mo PEeKOMEHAyeMOW UM Y4eOHOW JIuTepaType, B HOATOTOBKE K CEMHHApaM,
INPAaKTUYECKUM 3aHATUSAM, K PYOEXKHBIM KOHTPOJSAM, SK3aMEHY, B BBIIIOJHEHHM JIOMAIIHETO
3a/laHusl.



15. MIEPEYEHDb YYEBHO-METOJIUYECKOT'O OBECIIEYEHUS
JUISI OBYUYAIOLUXCS IO JUCLUMITJIMHE

OcHoBHas uTeparypa
1. bopomymun J[.M. Ilpouecchl u ammapaTbl XWMHYECKOM TEXHOJIOTMH : YydeOHOe

nocobue / boponymun J[.M., UBanen B.H.. — KemepoBo : KemepoBckuii TE€XHOIOTHYECKUI
MHCTUTYT MHIIEBON pombIiieHHocTd, 2007. — 168 ¢. — ISBN 978-5-89289-435-7. — Texkcr :
SJICKTPOHHBIA // DnekTpoHHO-OuOMoreunas cucrtema IPR BOOKS : [caiit]. — URL:

https://mwww.iprbookshop.ru/14388.html

2. ®ponos B.®. Jlekuu no kypcy «lIporecce u anmapaTbl XUMHYECKOW TEXHOJIOTHH
/ ®ponos B.®.. — Cankr-IlerepOypr : XUMU3AAT, 2020. — 608 c. — ISBN 078-5-93808-
348-7. — Tekct : 31eKTpOHHBIN // DnekTpoHHO-OnbmuoTeunas cuctema [IPR BOOKS : [caiir].
— URL.: https://www.iprbookshop.ru/97816.html

3. Pomankos IL.I'. Metoab! pacyera MpoLEeccoB U annaparoB XMMUYECKON TEXHOJIOTHH
(mpuMepsl U 3aaa4M) : yaeObHoe mocobue s By30B / Pomanko I1.I., @ponos B.®., ®nucrok
O.M.. — Cankr-Ilerepoypr : XUMU3AT, 2020. — 544 c. — ISBN 078-5-93808-349-4. —
TekcT : 27eKTpOoHHBIH // DnekTpoHHo-0nbmmoTeunas cuctema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/97815.html

4. Ax6aeBa J[.H. TecroBbie 3amanus 1o aucuuiuiiHe «OCHOBHBIC IPOILECCHI H
anmaparbl XMMHYECKOH TexHonorum» : yueOHoe mocobue / Axbaera J[.H., EmoBa XK.T.. —
Anmarser : Kazaxckuil HallMmOHaJIBHBIA yHUBEpPCHUTET MM. anb-Dapadbu, 2014. — 86 ¢. — ISBN
978-601-04-0438-0. — Tekct : 27eKTPOHHBIA // DnekTpoHHO-OmOmmoreuHas cucrema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/58754.html

JlonoJiHuTeIbHAS JIMTEpaTypa

5. PasunoB A.U. Ilpornecchl u anmapaTsl XMMHUYECKON TEXHOJIOTUH : yueOHOe riocodue /
Pasunos A.M., KmmuoB A.B., HpsxkonoB I'.C.. — Kazanp : Kazanckuii HallMOHAJIbHBIA
UCCIICIOBATeILCKAN TexHoJorndeckuii yauepcuter, 2017. — 860 c. — ISBN 978-5-7882-
2154-0. — Texkcr : >neKTpoHHbIH // DnekTpoHHO-0ubnmoteynas cuctema IPR BOOKS : [caiir].
— URL.: https://www.iprbookshop.ru/75637.html

6. I'yxenp F.A. Ilpomeccel u ammapaTsl XUMHYeCKOH TexHomoruu. Y.I.
['uapomexanudeckue Tpolecchl M ammapatel @ ydeOHoe mocobue / ['yxens HO.A.. —
bnarosemienck : Amypckuil rocynapctBeHHbI yHuBepcuter, 2019. — 96 c¢. — Tekcer :
ANEKTPOHHBIN // DnextpoHHO-OmOmmoreuyHass cuctema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/103906.html

7. T'yxenp FO.A. Ilpoueccel u ammaparbl xumudeckod texHosoruu. Y.2. TeruioBbie

mpoleccsl U ammapatsl : ydeOHoe mocobue / I'yxxens HO.A.. — bmaroBemieHck : AMypckuit
rocymapcTBeHHbI yHHBepcuTeT, 2020. — 65 €. — TekeT : JIeKTPOHHBINH // DIEKTPOHHO-
OoubnuoreyHas cucreMa IPR BOOKS : [caiiT]. — URL:

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

8. PomankoB ILI., IlaBmoB K.®., HockoB A.A. Ilpumepsl M 3amauu 1O Kypcy
IIPOLIECCOB U amnmapaToB Xumuieckoil rexuonoruu. M: OO0 « /1 Anbstaey, 2006 1. — 576 c.

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

TsSOKeCTH: MeToandeckie peKoMeHanuu K jJabopaTopHoil pabore mo kypcam «lIpomeccsl n
ammaparbl MHIIEBBIX MPOU3BOACTBY M «lIporecchl u ammapaThl XMMHYECKHX MPOU3BOJICTBY -
Ourensc: M3n-Bo OTU (pumman) CI'TY umenu [arapuna FO.A., 2021. -16¢.

10. Cepreee  A.Jl., CypxoBa A.H. HccrenoBanue  THIPOJUHAMHYECKHX
3aKOHOMEPHOCTEW KHUIIAIIETO cliosi: MeToauuecKkue peKkoOMeHJaluy K 1abopaTopHoil pabote mo
Kypcam «lIpomeccyl M ammapaThl NHIIEBBIX Npou3BoACTB» U «llpomeccel u  ammapatsl


https://www.iprbookshop.ru/14388.html
https://www.iprbookshop.ru/97816.html
https://www.iprbookshop.ru/75637.html
https://www.iprbookshop.ru/103906.html
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XUMUYECKUX MPOU3BOACTB» - DHrenbe: U3a-so OTU (bumman) CI'TY umenu INarapuna 10.A.,
2021. -20c.

11. CypkoBa A.H., Ceprees A./l. Onpenenenne KOHCTaHT QUIBTpALK: MeToguuecKue
pexkoMeHnanuu K JaboparopHoit pabore mo kypcam «lIpomeccel M ammaparhl IHIEBBIX
pou3BoJCcTB» U «IIporuecchl U anmaparbl XUMUUYECKUX MPOU3BOJACTB» - DHrenbc: M3a-so OTU
(pumman) CI'TY umenu ["arapuna F0.A., 2021. -12c.

12. Ceprees A.Jl., CypkoBa A.H. Onpenenenue pacxoja SHEPrHUH HA MEPEMEITUBAHUC:
Metoauueckue pekoMeHAanuu K jabopaTopHoil padore mo kypcam «lIpoueccel u ammapaTsl
MHUIIEBBIX TPOU3BOACTB» U «lIpomecchl u anmaparbl XUMUYECKUX NMpou3BoAcTB» - M3n. CI'TY,
Capatos, 2021.

16. MaTepuaibHO-TeXHUYECKOE o0ecreueHue

YueOHast ayauTOpuUs AJs NPOBeJeHUs] 3aHATHH JIEKUMOHHOIO THIA, BbINOJHEHUS
KYPCOBBIX PadoT, TeKYyHIero KOHTPOJS M MPOMEKYTOUHOIl ATTeCTAIMM, TPYNNOBBIX H
HHIMBUAYAJbHBIX KOHCYJIbTAIUH

YKOMIIJIEKTOBaHA CHEIHATN3UPOBAHHON MeOEIbl0 M TEXHHYECKUMH CpPEACTBAMHU
oOyuenus: 12 cronoB, 24 cryna; pabodyee MecTO MpemnojaBaTelis; IOCKa Jig HalHuCaHUs
¢omacrepom;  mpoektop BENQ 631, pynoHHBI NPOEKIMOHHBIA JKpaH, HOYTOYK C
MOJKIIIOUEHHEM K CETH C BBIXOJOM B HHTepHET u JAOCTYIoM B HWH(OPMAIMOHHO-
obpazoarenbuyto cpeny ITU (punmman) CI'TY umenn [Marapumna FO.A., ydeOHO-HArIsigHBIC
noco0Owus, ooecrneynBarolie TeMaTHIeCKIe HIUTFOCTPAIUMU 110 padouel mporpaMMe AUCHUTIITNHBI

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

YueOHass ayauTopuss Ui TNPOBe/leHUs] 3aHATHI J1a0OpaTOpHOro W
NMPaKTHY€CKOI0 THIIA

VYKOMIIJIEKTOBaHA CIEIHATU3UPOBAHHONH MeEOENTbl0 M TEXHHUYECKUMH CPEICTBAMU
oOyuenus: 12 cronoB, 24 cryna; pabodee MecTO TMpemojaBaTels; IOCKa Jig HalHuCaHUs
¢nomactepom;  mpoektop BENQ 631, pynoHHBI NpPOEKIMOHHBIH SKpaH, HOYTOYK C
MOJKIIIOUEHHEM B CeTh C BBIXOJOM B HMHTepHeT U JocTynmoM B HWH(GOPMAIMOHHO-
obpazoBarenbuyto cpeny ITU (punmman) CI'TY umenn [Marapuna FO.A., ydeOHO-HArIsgHBIC
nocooOwus, 00ecreynBaroIie TeMaTHIeCKIe UILTFOCTPAIUH 110 padoueit mporpaMme TUCITUTUTHHBI

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

YkoMmIuiekToBaHa 000pyA0BaHUEM:

KoMrnekcHblil cTeH7 A WM3Y4YeHHs] TPOIECCOB B MHOTO(A3HBIX CHCTEMax «ras -
TBEpPAOE», «Ta3 — JKUIKOCTh - TBepaoe» LlenTpudyra, ycTaHOBKM HECTaHIAPTHOIO
W3TOTOBJICHHSI: YCTAHOBKA JJISi OMPENENICHUS CKOPOCTH OCAXACHUS TOJ JEHCTBHUEM CHJIBI
TSOKECTH; JabopaTopHas ULeHTpudyra anas pasJesieHus HEOAHOPOJHBIX CHCTEM B IOJ€
[EHTPOOEKHBIX CHJI; yYCTAaHOBKA MJIs OMpEAENeHUS KOHCTAHT (UIBTPAIlUU; YCTaHOBKA [T
HCCIICOOBAHUA TUAPOAWMHAMUKU KUIAIICTO CJI0sA; YCTAHOBKaA IJId OIPECACIICHHA MOIIHOCTH Ha
nepeMenInBaHue B )KUJIKUX Cpeax.

AyauTOpHUs A1 KyPCOBOI0 MPOEKTHPOBAHUSA

VYKOMIIJICKTOBaHA CHEIHATU3UPOBAHHON MeOeIbl0 M TEXHHUYECKUMH CpPEeACTBaMHU
o0ydenusi: 12 crosnoB, 12 cTynbeB; pabouee MECTO NpENojaBaTeis; MapKepHas Iocka, 12
kommetorepoB (I 3/ 8 16/ 500), monutopsr 24' BENQ, LG, Philips, xmaBuarypa, MbIIIb).
Komneiorepsl 00beMHEHBI B JIOKaJIbHYIO CETh C BBIXOJAOM B HMHTEpHET W [OCTYIOM B



uHpopMannoHHO-00pa3oBarenbHyo cpeny OTU (pumman) CI'TY umenun Tarapuna FO.A.,
y4eOHO-HarIsAHbIe 1OCcOOMs, O0eCHeunBaoNe TEMAaTHYECKUE WUIIOCTPAlMU 10 padouei
poTrpaMMe JUCIUTUINHBL.

ITporpammuoe obecneucuue: Microsoft Windows 7, Microsoft Office 2010 (Word,

Excel, PowerPoint).

Pabouyro mporpamMmy cocTaBuIN X /MarneBa T.A./




17. JlonoiHeHNs U NI3MEHEHU B pado4eil mporpamMmme

Pabouas mporpamMma nepecMoTpeHa Ha 3ace1aHuu Kadeapsbl
« » 201 rojia, mpoTokoy Ne

3aB. xadenpoii / /

BHeceHHbIe H3MEHEHUS YTBEPK/ICHBI HAa 3aCEAaHuU

YMKC/YMKH

« » 201 ropa, npotokon Ne
[Ipencenarens YMKH /

~~




