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1. IlepeyeHb MIaHUPYeMBbIX Pe3yJIbTATOB 00yUeHHs N0 AUCUHUILIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOeHHS 00pa30BaTeIbHOM NPOrPaMMBbI.

B pe3ynbrate ocBoeHus 00pa3oBaTeabHON MporpaMMbl OakagaBpuara o0ydaromuncs
JIOJKEH OBJIAJICTh CICAYIONIMMHU pe3yabTaTaMu 00y4eHUs MO AUCHUTUIMHE:

Koow
Komne-
menyuu

Pesynbrater ocBoenust OOIT
(cooepoicanue KomnemeHyuil)

[Tepedenp IaHUPYEMBIX PE3yJIbTATOB 00y4Ye-
HUS 110 TUCLIUILIMHE

[1K-2

CnocoOHOCTb K peanu3aluu u
YIPaBICHUIO
OMOTEXHOJIOTHYECKUMU
IIpoLeccamu

3HaTh:
TEOPETHUYECKUE  OCHOBBI  TEXHOJIOTMYECKHUX
MPOIECCOB
XUMHUKO-TCXHOJIOTHYCCKHUEC npoueccm U UXxX ari-
naparypHoe oopMmicHue
OCHOBHBIC (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IC HapaMeTpI)I,
BIIMAIONIME HA KAYECTBO MPOAYKIHMH U IPOU3-
BOOAUTCIBbHOCTH yCTaHOBOK
YMmeTh:
paCC‘-II/ITI)IBaTI) MaTepI/IaJIBHI)Ie 63.J13.HCI)I COOT-
BETCTBYIOIIHX ITPOLIECCOB
paCC‘-II/ITI)IBaTB OCHOBHBIC napaMeTpm OTaCIIb-
HBIX aIllapaToB M TEXHOJIOTHYECKOM CXEMBI B
IIEI0M
000CHOBaTh BHIOOP TEXHOJIOTMM W OCHOBHOI'O
000pyI0BaHUs JIJIsl OpraHU3allK MpoIecca
Baaners:
HaBBIKAMH aHAJIM3a BAPUAHTOB CXEM IPOBEJIE-
HUS IIPOLIECCOB
HaBbIKAMHN HCIIOJIBb30BaAHUA HpI/I pGIHCHI/II/I 10~
CTaBJICHHBIX 3aJa4 nporpaMmMHbIX naketo 1K

OIIK-6

BJIajIleHHeM OCHOBHBIMH MeTO0/1a-
MM 3aIIMThI IPOU3BOJACTBEHHOI 0
NEePCOHAJIAa M HACeJIEeHUs OT BO3-
MOSKHBIX I0CJIeICTBHII aBapuii,
KaTacTpo(, CTUXUHHBIX OeaCTBUI

3HaTh:

XUMHKO-TEXHOJIOTHUYECKHE MPOLECChl U BO3-
MOXHBIC ITOCJICACTBUA aBapI/II\/JI.

YmMmern:

000CHOBaTh BBIOOP TEXHOJOIMH U OCHOBHOTO
000pyI0BaHus C Y4eTOM TpeboBaHHIl Oe3ormac-
HOCTH U 3alUTHI IEpPCOHANA.

Baanern:

HABBIKAMHM aHAlIM3a CXEM TEXHOJIOTHYECKHUX
nporueccoB Ha 3(G(EKTUBHOCTD 3alUTHI TPOU3-
BOJICTBEHHOT'O IIEpPCOHAJIA M HACEJICHUSI.

2. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl.

Hucnunnuna otHOCcUTCs K 6a30Boi yactu (b.1.6.13) u u3yuaercs Ha 3 kypce B 5 u 6 ceme-

CTpax.

B MCTOAUYCCKOM IITaHC JUCHUIIIIMHA OIMUPACTCA Ha 3JICMCHTEI KOMHGTGHHI/II\/’I, CCbOpMI/IpO-
BAaHHBIC IPpU U3YUYCHUU JUCHUILIIINH <<(I)I/I3I/IK8.», «MaTCMaTI/IKa», ((I/IH(I)OpMaTI/IKa», «Pusznyeckas

XUMMUA».

HOJ'IyLICHHBIC B IIPpOHCCCC U3YyUYCHUA NUCHHUILINHBI «Hpoueccm " allrapaTsl XUMHUYECKOU
TEXHOJIOTUHW) 3HaHWA, YMCHHA W HABBIKU MOI'YT OBITH MCIIOJIE30BAaHEI B HAay4YHO-

4




HCCIIeIOBATENbCKOM paboTe OakanaBpa U IPU BBIOJIHEHUHU BBHITYCKHON KBaJIM(DUKAIIMOHHOM pa-

OOTHIL.

3. O0OBEM OUCLIUILUIAHEL.

Bcero,
aKaJIeMUYECKUX
. 9acoB
Bun yae6HO# paboThI
Ounas dpopma
oOyueHus

OO0mas Tpy10eMKOCTh THCIUILTHHBI 10/ 360

(3a4ETHBIX €AUHUIY aKaJIEMUYECKHX YaCOB)

KonTakTHas padora c npenoaaBartejem: 208
3aHATHS JEKIIUOHHOTO THIIA 50
3aHSTHUS CEMUHAPCKOTO TUIA, B T.4. 134

CEMUHApBI, MPAKTUICCKUE 3aHATHUS 50
nabopaTopHbIE pabOTHI 84
KypcoBoe npoektupoBanue (KP wim KII) KIIT
KCP 24

U3 HUX HAa KypCOBOU MPOEKT 20
Jpyrue BUIbl KOHTAKTHOM paboThl (3K3aMeH, 3a4et, 3ammuTa KII) 72

CamocrosiTesibHasi padoTa 80

®opma Tekyuiero koutpoJus (Kp, pedepar, PI'P, acce, konnokBuym)

Kp, KOJUIOKBHYM

®opma npomexytounoii arrecraumuu (KP, KII, 3auer, sx3amen)

3aueT, PK3aMeH
(72), KI1

4. Conep:xkanue TUCHUNIHHBI.

4.1. Pa3gensl ANCOUILINHBLI H BUABI 3aHATHIA.

3auaTus
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1. | T'mapomexaHWYecKUe U TEIUIOBBIE MPOIIEC- 18 36 36 55
CBI IK-2,
OIIK-6
2. | MaccooOMeHHBIE MPOIIECCHI 32 16 48 68 TIK-2,
OIIK-6




4.2. 3auaTus TEKIUOHHOTO THIIA.

Ne
pasznena
JIUCLIUILIUHBI

HanmeHoBaHue TeMsl
U KpaTKO€ CO/Eep KaHUE 3aHATUSA

OO0neMm,
aKaJl. 4achl

NuanoBanuonuas
dbopma

1

3aKOHEI COXpaHCHUA. MAaCChl, SHEPIrMH U KOJINYC-
CTBa IBUKCHUA

bamancer MacCChbl, TCIIJIOTHI U KOJIMYCCTBA ABUKEC-
Hu. SIBIIeHUs IEpeHOCa MacChbl, KOJIUYECTBA IBH-
JKCHHUA U SHCPTHUU KaK OCHOBA (1)I/ISI/IKO'
XUMHUYCCKOIo MCXaHu3Ma IponeccCoB XHUMHYCECKOM
TCXHOJIOT'HH.

2

Craiin-
Ipe3eHTalus

MOI{GJH/IDOBaHI/Ie XUMHKO-TCXHOJIOTHYCCKUX
IPOLIECCOB.

OO01ue cBeieHNs 0 MOJEJIMPOBAHUU. 3HAYCHHE
MOJICTTUPOBAHUS IIPU MCCIICIOBAHUY U
IMPOCKTUPOBAHNUN XUMUKO-TECXHOJOTHICCKUX
MIPOLIECCOB.

Craiin-
Ipe3eHTaus

OO1u11e BONpOoCkl MPUKJIAAHON TUIPaBIUKU B
XUMHUYECKOH annaparype.

OcCHOBHOE ypaBHEHHE TUAPOCTATHKH. YpaBHEHHE
beprymn. ['mppaBinyeckoe CONPOTUBIEHUE TPY-
OONpPOBOJIOB U aIIaparos.

Craiin-
pe3CHTAIHS

Pa3ﬂ6HeHI/IC KHUAKHUX U Ta30BbIX HCOAHOPOAHBIX CUCTCM.
Knaccudukanus 1 OCHOBHbIE XapaKTEPUCTUKU
HEOJIHOPOAHBIX cucteM. OCHOBHBIE CIIOCOOBI
paszeneHns HEOJHOPOAHBIX CUCTEM U UX
9KOJIOTUYECKOE 3HAUCHHE.

Crnaiin-
Npe3eHTAIHs

3HaYeHNE IIPOLIECCOB TEIIOOOMEHA B XHMMHUE-

CKOM INIPOMBINLIEH-HOCTH. BHALI mepeHoca TeIio-

TbI, UX XapakTepucThka. OCHOBLI TEIIOMEPEAAYH.
JuddepeHunansHoe ypaBHEHHE TEILIO-
MPOBOJHOCTH B HEMOJBW:XHOM cpene. [1o-
no0ue mporieccoB Terootaaun. Kpurepu-
ATbHOE YPaBHEHHUE TEIIJIOOTAAYH.

Craiin-
Npe3eHTAIHs

Tenmonepenaya.

VYpaBHenue temnonepenaun. OmnpeneneHue cpei-
HEW JBIOKYIIEW CUibl. MoaenupoBaHHE Mpolecca
TeIUIonepeiadn B TEIMJIO0OMEHHOH ammapaType.
Metoapl MHTEHCU(PHUKAIIUUA TTPOIIECCOB TETUIOOT/1a-
Y.

Cnain-
pe3eHTalus




Ne
pasznena
JUCLIUILIUHBI

HaumenosaHnue TeMEI
U KPaTKOE COACpKaHUE 3aHATHUS

OO0newMm,
aKaJl. 4achl

MHaHoBanmonnas
dbopma

1

Brmapupanue.

OO6mume cBefeHUsT O Tpoliecce BhIMapuBaHus. Me-
TOJBI MPOBeJeHUs BhinapuBaHusi. OJTHOKOPIYCHbIE
Y MHOTOKOPITYCHBIE BBIITAPHBIE YCTAHOBKH.
Krnaccudukanus u KOHCTPYKIIUU OCHOBHBIX THUIIOB
BBIMTAPHBIX aIapaToB

2

Craiin-
Ipe3eHTalus

OCHOBBI Maccolepeayu B CUCTEMax cO CBOOOTHOM
rpanHunerd pasjena ¢a3: ra3 (map - JKWIKOCTb,
JKHUJIKOCTD - JKUJIKOCTD).

3akoHbl azoBoro paBHoBecHs. Hampasnenue
NPOTEKaHUS MaCCOOOMEHHBIX IPOIIECCOB.
MonexynsipHasi 1 KOHBEKTUBHAs TUDDy3HsL.
OcHOBHOE ypaBHEHHE MacOOIEpe1adH.
MartepuanbHblii OalaHC ¥ YpaBHEHHUE JTHHUH
pabounx KOHIEHTparuii. JIBrmKymas cuia
MacCOOOMEHHBIX MPOIIECCOB

Craiin-
Ipe3eHTalus

KonBek1ys ¥ MaccooTaaya

[Tpoduib KoHIEHTpaIUil B TypOYJIEHTHOM IOTOKE.
I'mapoannamuueckuil u AMQPy3nOHHBIHN orpa-
Hu4HbIe cion. [Tonarue o TypOynentHoi quddy-
3uM. TeopeTuueckue MOJENHU IIEPEHOCAa MacChl.
Ypasaenune Maccootnauu. Juddepennmansaoe
ypaBHEHHE KOHBEKTUBHOU aupdy3uu. Kputepu-
AIbHOE YPABHEHUE MAaCCOOTIAYH,

Craiin-
pe3CHTAIHS

OCHOBBI MAacCOOOMEHHBIX

anmnapaTos.
Ompenenenue paboueld BBICOTHI MacCOOOMEHHBIX
anmapaTroB C HENPEPHIBHBIM KOHTAKTOM (a3 (Haca-
JTIOYHBIE, TUICHOYHBIE).

Omnpenenenue paboyel BBICOTHI aIapaToB CO CTY-
MEHYaThIM KOHTAKTOM (a3 (TapenbyuaThiX).

pacdcTa BBICOTHI

Craiin-
Npe3eHTAIHs

AOGcopOrus.
PaBHoBecue npu abcopOiuu. 3akoH ['eHpu.

MarepuanbHblii Oananc abcopOuuu. YpaBHeHue
JUHUH paboynX KOHUEHTpauil. MUHUMAaNbHBINA 1
ONITUMAJIbHBIN yAETbHBIE PAcX0/1bl a0cOpOeHTa.
Konctpykuuu adbcopdepos.

Craiin-
Npe3eHTAIHs




Ne
pasznena
JUCLIUILIUHBI

HaumenosaHnue TeMEI
U KPaTKOE COACpKaHUE 3aHATHUS

OO0newMm,
aKaJl. 4achl

MHaHoBanmonnas
dbopma

2

Juctnnnsaims u pekrudukanus.

OOuue cBeeHus o nporecce U 001acTH ero
[IPaKTUYECKOI0 IpUMEHEHUs. PaBHOBeCHE B
CUCTEME Iap - )KUJKOCTb.

Pextudukanus. IIpuauun pekrudukanmu. CxeMsl
YCTAaHOBOK IEPHUOJUYECKON W HEINPEPBIBHOM PEK-
TUUKau. MarepuaibHblil 0alaHC HETPEPHIBHOM
pekTHQUKaLMKM OMHApHBIX CMeceld. YpaBHEHUS
TUHUKA pabounX KOHLEHTPAIMHA YKPEIUISIomen |
HCUYEPIBIBAIONICH YacTe peKTU(HUKAIIMOHHONW KO-
JIOHHBI. 3aBUCUMOCTb Pa3MEpPOB KOJIOHHBI (BBICOTHI
U JMameTpa) M pacxoja TeIJIOThl OT BEJIMYMHBI
¢ermoBoro umcia. COBMECTHBIM TeIIOMaccore-
PEHOC NpH peKTU(PUKALUU

4

Craiin-
Ipe3eHTalus

OKCTpaKIHUS.
OOmme cBeneHus 0 MpoIecce U O0JIACTH €0 MpaK-

TH4ecKkoro npuMmenenus. Kinaccupukanus u KoHCT-
PYKLHH 3KCTPAKIIMOHHBIX allapaToB.

Craiin-
pe3CHTAIHS

AncopOrus.
OOmme cBemeHUsT O Tpolecce W O0JIACTH  €ro

IPUMEHECHHUS. OcHOBHBIE MIPOMBIIIIICHHBIE
ancopOeHThl, HMX  CTPYKTypa M  CBOIICTBa.
PaBHOBecue pu a7copOLUH. N3orepmel
aacopOImu. MatepualibHbld OanaHC aacopOIuu.

Kuneruka npouecca.

Craiin-
Ipe3eHTaIus

Cymika.
OOuire cBeneHUs 0 Mpolecce U 00JAaCTH ero Mpak-

TUYECKOro TmpuMeHeHHUs. KOHBEKTHBHas CylIlKa.
@opMbI CBsI3M Biaru ¢ MarepuanoM. (OCHOBHbIE
nmapamMeTpbl BJIQXKHOTO Bo3ayxa. JlmarpaMmsl co-
CTOSIHUSL BIIQXHOTO BO3ayxa. KuHeTHueckue Kpu-
Bble cymiku. Koncrpykiuu cymmiok. Knaccuduka-
nus. KonrtaktHas cymika. Cyika HHQpaKpacHbIMU
nydamu (paauaruonHas). Cyilika TOKaMu BBICOKON
YacTOTHI.

Crnaiin-
Npe3eHTAIHs




4.3. 3aHATHA CEMUHAPCKOI0 THIIA.

4.3.1. CeMuHapbl, IPaKTUYECKUE 3aHATUS.

pasjfena HanmeHoBanne TeMbl OOnemMm, |MHHOBanMoHHAS
U KPaTKOE COACpKaHUE 3aHATHUS aKaJl. 4achl dopma
JHACITUILIAHBI

1 Texuuuyeckas ruapaBInKa. 6 -
I'mppocratuka. Bsaskocts. YpaBHenue bepuyiu.

[ToTepu naBiieHUst Ha TPEHUE U MECTHBIE
COTIPOTHUBIICHUS

1 Hacochl, BEHTHISTOPEL. 4 -
XapakTepucTuka Hacoca, paboTa Hacoca Ha CETb.

PaGouas Touxka.

1 CamocTosiTeapHast paboTa 1o 0OCHOBaM 2 -
TUJIPABIUKHY.

1 Temn000MeH. 8 -
TennoBoii 6ananc. Termonepenaya. CpeaHss
pasHocTh Temrieparyp. Koadpdunuent

1 Temo00MEHHUKH. 6 Cnaiia-
Pacuet TenmooOMeHHUKA. MPE3CHTAIINS,

rpynmnoBas
JVCKYCCHUS

1 Brinapusasue. 6 Cnain-
BreimapuBanne. MatepuallbHBIA M TEIUIOBOM MPE3CHTAIINS,
OanaHchl. TpYIIOBAst JHC-

Kyccus

1 KonTpoibHas paboTa M0 OCHOBAM TEILIONEPEaauH 2 -
M BEIITAPHWBAHUA.

2 MaccooOMEHHBIE TPOLIECCHI. 2 -
Maccootnaua u macconepenada. KoadduuneHnTs
MaccooTnayu U maccomnepenauyu. [[Buxkymas cuia
mpoiiecca.

2 Ab6copbuus. 2 -
MarepuanbHbIi Oamanc. Pacuer OCHOBHBIX
HacaJ0YHBIX KOJOHH.

2 CamocTosTenapHas padboTa 1mo abcopOInH. 2 -

2 Pextudukarus. 5 -
MarepuaibHbli 5 TEIJIOBOM OaaHChl
pexktudukanuu.  Pacyer  pekTuU(UKALMOHHBIX
KOJIOHH.

2 Cymka. 5 Crnaiin-
Huarpamma |-x. MarepuanbHblii U TEMIOBOM [pe3eHTalus,
OaylaHChl CYIIWIKU. Pacder pa3nudHbBIX BapHaHTOB TpyIIoBas
KOHBEKTHUBHBIX CYIIUJIOK JUCKYCCHUs

2 KonTposbHas padoTa mo peKTU(OHUKAIIMH U CYIIKE. 2




4.3.2. JlabopaTopHbIE 3aHATHSI.

No
pasznena
IUCLUIUINHBI

HanmeHoBaHue TeMsl
U KpaTKO€ CO/IepKaHNUE 3aHATUSA

O0BeM,
aKaJl. 4achl

IIpumeyanue

1

Onpenenenye peKUMOB TEUEHUS.
OKCIIEpUMEHTAJIbHOE ~ OIpENEeNIEHuEe  PexuMa
TEYEHUS KUIAKOCTHU pacuer yucia PeliHonbaca.

4

OnpeeneHre THAPABIMYECKUX COMPOTUBICHHMI
TpyOOIPOBOIOB.

DKCIIepUMEHTAILHOE ONPE/ICIICHUE

K03 (HUIIMEHTOB MECTHBIX CONPOTHUBIICHUIN H
Kod(ppunreHTa TpeHusl.

V3yueHue ruJipaBauKy B3BEHIEHHOTO CIIOSI.
DKCIepUMEHTAJIBHOE OIPEJIEIeHUE KPUTHUECKON
CKOpOCTH ra3a 1 CKOpOCTH yHOCA.

H3yuenue paboThl 0apaOaHHOrO BakyyM-(HILTpa
HENPEPBIBHOIO JIENCTBHSL.

DKCIIepUMEHTATLHOE ONPE/ICIICHUE KOHCTAHT
(bUIBETPOBAHUS.

OHDGHGJ’IGHI/IC CKOPOCTH BUTAHHUA YaCTHUIL U
KOE)d)d)I/ILII/IeHTa CONNPOTHUBJICHHUA ITMKJIOHA
9KCHepI/IMCHT8.J'IBHOC OIIpCACIICHUC CKOPOCTHU
BUTaHUS PA3JIMYHBIX YaCTUI] U 3aBUCUMOCTHU
KOB(bq)HHHeHTa COIIPOTUBJICHHUA LTUKJIIOHA OT
CKOpPOCTH Ta3a.

OmnpezeneHre XapakTepUCTUK HEHTPOOEKHOTO
BEHTUJIATOPA.

DKCIEPUMEHTAIIbHOE OIIPEEIICHHUE
XapaKTEPUCTUKU BEHTWJIATOPA U XapaKTEPUCTUKH
CEeTH, HaXOXIeHHE pabouel TOUKH.

H3yueHnue mporiecca TemI00T/Iauu B KOKYXOTPYO-
4aToM TEIJIO0OMEHHUKE.

OKCIEpUMEHTAIBHOE OIIPENIEIIEHUE 3aBUCUMOCTH
kpurepus Hyccenbra or xpurepus PeliHonbaca s
BO3lyXa.

Koamoksuym 1.

Omnpenenenne kodbGHUIMEHTa Maccolepeaadd B
npouecce adbcopOIuu.

DKcrepuMeHTANIbHOE onpeieenne Ko huimeHTa
MaccoIllepe/Iauu B HaCcaIOYHON KOJIOHHE.

10




No
pasznena
IUCLUTUINHBI

HaumenosaHue TeMEbI
U KPaTKOE COACpKaHUE 3aHATHUS

O0BeM,
aKaJl. 4achl

IIpumeyanue

2

MoaenupoBanue mporecca abcopoimu Ha DBM.
HccnenoBanue BAMSHHS TapaMETPOB Ipoliecca ad-
COpOIIMYU HA TIPOM3BOIUTEIHLHOCTh YCTAHOBKH.

4

Wzyuenue npotecca peKTUhUKAIIN B
TapesIbuyaTon KOJIOHHE.

DKCHeprUMEHTAIBHOE OlpeieieHne (paerMoBoro
qrcia U 3PPEKTUBHOCTH TaPEIIKH.

MoaenupoBaHue nporecca peKTHGhUKAIUN B
TapeIbuaToOM KOJOHHE.

HccnenoBanue BIUSHUS ITapaMeTPOB MpoIiecca
peKTU(UKAIMHA HAa COCTABBI H PACXO/IbI IIPOJTYKTOB.

HcnpiTaHye 3KCTPAKIIMOHHON YCTaHOBKH.
DKcrepuMeHTalIbHOE onpeenenrne KodgduinueHTa
Maccolepeiayd B pOTOPHO-IUCKOBOM
JKCTPaKTOpeE.

MoaenupoBanue mpoilecca dKCTpakimu Ha DBM.
HccnenoBanue BIUSHUS ITapaMETPOB MPOIEecca IKC-
TpaKLII/II/I Ha HpOI/IBBOIII/ITeHI)HOCTI) yCTaHOBKI/I.

H3y4eHue mporiecca acopOouuy B HPOTUBOTOYHOM
KOJIOHHOM arapaTe co B3BEIIEHHBIM CIIOEM
ajicopOeHTa.

DKcrnepuMeHTalIbHOE OlpeieieHne Ko duireHTa
Macconepeayy B IPOTUBOTOYHOM Tapelb4aToM
azcopoepe.

MoaenupoBanue mnporecca ajgcopormu Ha DBM.
HccnepoBanue BAUSHUSA TapaMeTPOB MpoIecca
a7IcOpOITMU HA TIPOU3BOAUTEILHOCTh YCTAHOBKH.

H3yuenue npoliecca CYIIKH B BO3AYIITHOMN
OUPKYISIIIAOHHON CYIIHIIKE.
DKCHEPUMEHTAIBHOE OIPEAEIIEHUE CKOPOCTH
CYIIKHA U KOHCTAHT CKOPOCTH CYIIKH.

HccnenoBanue npoiiecca CynIky BO B3BEIIEHHOM
o€,

DKCrepuMEHTAILHOE OIPEJIEIeHUE YIeTbHOTO
pacxojia BO3/lyXa U TeIjia B CYLIUIIKE C
B3BEIICHHBIM CJIOEM MaTepHara.

Komnoksuym 2.
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No

HaumenoBanue TeMbl O0BeM,
paszena [Ipumeuanue
Y KPaTKOE COMIEpKaHNE 3aHATH aKaJI. 4acel
JUCLUTUIMHBI
2 Hzyuenne paboThl KOMOPECCHOHHON XOJIOMIbHOM 4
YCTQHOBKH.
DKcIepUMEHTAILHOE OIpeIeNieHIE TapaMeTPOB
paloThI X0JI0AMIIbHON ycTaHOBKH. [lonHoro,
MIOJIE3HOTO ¥ TEOPETHUYECKOTO XOJIOAUIBHBIX
K02 (D PpHUIMEHTOB.
4.4. CamocrosTenbHas paboTa 00yJaromuxcs.
Ne
asena ITepeuenn BOIpOCOB Jist O0newm, dopma
P CaMOCTOSITENTLHOTO U3yUCHHS aKaJI. 9acel KOHTPOJIS
TVCIUATUTAHBI
1 TpancnopTUpOBKa KUIKOCTEH. 8 Komnoksuym 1.
1 TpaHcopTHpPOBKA U CKATHE Ia30B. 4 Komnoksuym 1.
1 KoHCcTpyKIInu TETI000MEHHUKOB. 4 Komnoksuym 1.
1 Kouncrpykuuu ¢punbTpos. 4 Komnnoksuym 1.
1 Koncrpykuuu nentpudyr. 4 Komnnoksuym 1.
1 KonTponwsnas pabota 6 ITpoBepka
KOHTPOJIBHON
paboThI
2 Kpucrammsanus 5 Komnoksuym 2.
2 HonHbI1 00MeH 1 MEMOpPaHHBIE TPOLECCHI S Komnoxsuym 2.
2 KonTponsnas pabota 8 ITpoBepka
KOHTPOJIBHON
paboThHI
2 KypcoBoe npoektrpoBanue 42 3amura
KypCOBOT'O
MIPOEKTA.

4.4.1. TeMbI KypCOBBIX IIPOEKTOB.

TeMbI KypCOBBIX IPOEKTOB:
pacyeTr u BbIOOD BBIIIAPHOTO anIapara;

pacue€Tt guaMeTpa, BBICOTBI, THUAPABINYCCKOTO COMPOTHUBICHUA
Hacaﬂquoﬁ pCKTI/I(I)I/IKaI_II/IOHHOI‘/JI KOJIOHHBI,
pacue€Tt guaMeTpa, BBICOTBI, THUAPABINYCCKOTO COMPOTHUBICHUA

A TEIUIOBOro OalaHca

A TEIUIoBOro OayaHca

Tapejb4yaTbIX pCKTI/I(pI/IKaLII/IOHHLIX KOJIOHH C PAa3JIMYHbIMU THIIAMU TaApCJIOK: KOJIIAaYKOBBIC,

CHTYAThLIC,

CHUTUYATO-KJIaIlTaHHBIX,

KJIallaHHBIX,

KJIAaMIaHHBIX, PEIIeTYATHIX, S-00pa3HBbIX;

MMPAMOTOYHO-KJIAITaHHBIX,

JKATF03UIHO-
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pacueT AMaMeTpa, BBICOTHI, THIIPABIUYECKOTO COMPOTUBICHHS PEKTU(PHUKAIIMOHHBIX KOJOHH C
IIEPEMEHHOM HArpy3KOH 110 apy U KUJIKOCTH;

pacueT IuameTpa, BBICOTHI M THUIPABIMYECKOTO COMPOTUBIEHUS abcopOepoB ¢ Hacaakod u
TapeKaMu;

pacueT JAMaMeTpa, BBICOTHI, THAPABIMYECKOrO COMNPOTHUBIEHUS M TEIJIOBOro OanaHca
HEH30TepPMHUYECKOTo abcopoepa.

5. llepeyeHb y4eOHO-METOAMYECKOT0 OOecreydeHus JAJIsi CAaMOCTOATEIbHON PadoThI
00y4YaIIMUXCS M0 TUCHUILINHE.

Meroanueckue yKazaHus st 00yJaroIuXCst M0 OPraHU3aIMU CAMOCTOSATEIBHON PabOThI
10 JTUCHHUIUIMHE, BKIIOYAs IIEPEUCHb TEM CAMOCTOSTEIbHON paboThl, (POPMBI TEKYILETO KOHTPO-
JIsL IO TUCITMILIAHE W TPeOOBaHMs K MX BBIMOJHEHHIO Pa3MEICHBI B SJIEKTPOHHOM HH(pOpMAIIH-
oHHO-00pa3zoBarenbHoi cpeae CIIOI TU(TY) na caiite: http://media.technolog.edu.ru

6. ®oH/I O1I€eHOYHBIX CPEACTB /sl IPOBe/IeHUsI IPOMEKYTOUYHOM aTTecTAlNU

CBOEBpEMEHHOE BBINOJIHEHNE 00yUYaIOUIMMCSI MEPONIPUSATUIN TEKYIIET0 KOHTPOJIS 1MO3BO-
JSIeT MPEBBICUTH (JOCTUTHYTh) IMOPOTOBBI YPOBEHB («yIOBIETBOPUTEIBHO») OCBOCHUS NpeNy-
CMOTPEHHBIX 3JIEMEHTOB KOMIIETCHIIUH.

Pe3ynbTarhl qUCHMIUIMHBI CUATAIOTCS JOCTUTHYTBIMU, €CJIH IS BCEX DJIEMEHTOB KOMIIE-
TEHUUI NPEBBIIIEH (JOCTUTHYT) IOPOrOBbIIl YPOBEHb OCBOCHUS KOMIIETEHLIUN HA JAHHOM JTarle.
[TpomerxyTouHas aTTecTanys 1Mo AUCLUIUIMHE IPOBOJUTCA B JOpME 3aueTa U 3K3aMEeHa B ISTOM
CEMECTPE M DK3aMeHa M KypPCOBOI'O IIPOEKTA B LIECTOM CEMECTPE.

K npomexyTouHON aTTecTaluu JOMyCKArTCs CTYACHTHI, BHIIIOJHHUBILNE BCEe (POPMBI Te-
KYLIEr0 KOHTPOJIS.

3auer mpeaycMaTpUBalOT BEIOOPOUYHYIO MPOBEPKY OCBOEHHUS MPETYCMOTPEHHBIX dJIEMEH-
TOB KOMIIETEHIIMH U KOMIUIEKTYIOTCS BOIIPOCaMH (3aJaHUSIMMU)CIIEYIOIEr0 BUIa: BOIPOC (M1
NPOBEPKU 3HAHUM U yMEHMUIT).

IIpu cmave 3a4era, CTYACHT MOIY4aeT BA BOIPOCA U3 MEPEUHS BOIIPOCOB, BPEMsI IIOJTO-
TOBKHU CTYJEHTA K YCTHOMY OTBETY - 10 30 MuH.

[IpumMep BapraHTa BOIIPOCOB Ha 3a4eTe:

BapuanTt Ne 1
1. DKcnepruMeHTaTbHOE ONPeIeNICHNE PeXKNMA TE€ICHHS KalleIbHOM KHUIKOCTH.
2. B 4yem pa3nuuue B CMBICIIOBOM COJICP’KaHUH YPaBHEHHH TeIUIONepeiaud M TeIIOBOro OanaH-
ca?

DK3aMeH MpeaycMaTpUBAIOT MPOBEPKY OCBOEHUS MPEAYCMOTPEHHBIX 3JIEMEHTOB KOMIIE-
TEHIMHA U KOMIUIEKTYIOTCS BONPOCAaMU (3alaHUsIMH) JIBYX BUJOB: TEOPETUYECKHI BOIpoC (Iis
MIPOBEPKHU 3HAHUMN) U KOMITJIEKCHAs 3ajjada (17151 MPOBEPKU YMEHUH 1 HaBBIKOB).

IIpu cnaue sK3aMeHa, CTYAEHT MOJy4yaeT OWJIET, COCTOSAIINM M3 JBYX BOIPOCOB U3 Iie-
pEUHs BOIPOCOB M 3aJ]au, BpeMs MOATOTOBKHU CTyJI€HTa K YCTHOMY OTBeTy - 10 30 MUH, Bpems
pemenus 3agaun 10 50 MuH.

[Ipumep BapuaHTa HK3aMEHALIMOHHOTO OuIIeTa:
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http://media.technolog.edu.ru/

®enepalibHOE TOCYAAPCTBEHHOE OI0KETHOE YUPEXkKACHHUE BbICIIEro MpodheCcCHOHATBEHOTO
obpazoBanus «CaHkT-IlerepOyprckuii ToCcy1apCTBEHHBINA TEXHOJIOTUYECKUN HHCTUTYT (TeX-
HUYECKUI YHUBEPCUTET)»

19.03.01 buorexnonorus
DakynbTeT MEXaHUYECKUI
Kadenpa nporeccos u anmnapaTos
Kypc 3
Cemectp 5
I[I/ICHI/IHJ'II/IHa «Hpoueccm " a1rnapaTbl XHMHYCSCKOH TEXHOJIOTHH)

DK3aMeHalnOHHbIN Omer Ne 1

1. InddepennuaibHoe ypaBHeHHEe PaBHOBeCHs KUAKOCTH Jiliepa. OCHOBHOe ypaB-
HeHUe THAPOCTATHKH.

2. HeogHopoaHbIe CHCTEMBI M THAPOMEXaHMYECKHE METOAbI HX pa3/ieJIeHHusl.
3. 3agaua

3aBenytouiuii kadeapoii,
I-p TEXH. HayK, podeccop O.M. ®nucrox

(moanuce, pata)

KypcoBoii nmpoekT mpenycMaTpiuBacT BRIOOPOUHYIO MPOBEPKY OCBOEHUS MPETyCMOTPEH-
HBIX JIEMEHTOB KOMIIETECHIIMH U COCTOUT U3: MOSICHUTEIHHOW 3aIMCKH, COJIEpKallield BIOOp U
pacueT 00opynoBaHUs (JEMOHCTPUPYET 3HAHUS, YMEHUS M HaBBIKHU ), rpauueckoi yactu (yme-
HUS U HAaBBIKH ), 3AIIUTHI CTYJIEHTOM CBOETO ITPOEKTAa (711 TPOBEPKHU 3HAHUN U YMEHU).

7. IlepeyeHb OCHOBHOI M JONMOJHMTEJIbLHOH y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
AJIS1 OCBOCHHS THCHHUIINHBI

a) OCHOBHasl JIUTepaTypa:

1. ®ponos, B.®. Jlekuuu no kypcy «IIpouecchl u anmaparsbl XUMUYECKOW TEXHOIOTHI:
yaeOHoe rocooue st By3oB / B.®. ®ponos. — 2-¢ u3a. — CI16.: Xumuznat, 2008. — 608 c.

2. Pomankos, IL1.I'. MeTtonbl pacuera IpoLECCOB U annapaToB XUMUYECKON TEXHOJIOTUU
(mpuMepsl 1 3a51aun): yuebHoe nocooue ans By3oB / I1.I'. Pomankos, B.®. dponos, O.M.
®mucrok. — CI16.: Xumusaar, 2010. — 544 c.

3. Ilpoueccsl 1 anmapaThl XUMUYECKOH TexHOIOTuU. JlabopaTopHbIi IPaKTUKYM: yueOHOe
nocob6ue / O.M. @aucrok [u ap.]. — CII6.: CII6I TU(TY), 2010.- 142 c.

4. OCHOBHBIE ITPOLIECCHI U alNapaThl XUMUYECKONW TEXHOJIOTHU: TOCOOHE 10 MPOEKTUPOBAHUIO /
C.I'. bopucoB [u ap.]; mox pexaknueii FO.U. JIpitHepckoro. — 4-e u3n.— M.: Anbsac, 2008.—
496 c.

5. MactprokoB b.C. OnacHble cuTyaliui TEXHOT€HHOT'O XapaKTepa U 3aluTa OT HUX. Y YeOHHUK
st By30B / b.C. Mactprokos.- M.: Akagemust, 2009. — 320 c.: ui.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:
1. MoaenupoBaHue TEXHOIOTUUECKHUX MPOIIECCOB: KOMIBIOTEPHBIN pakTukyM / O.M. ®nucrok
[u ap.]. —CII6.: CIIGBI' TU(TY), 2007. — 46 c.

2. bannbix, O.I1. PacueT Tenao0OMEeHHBIX anmapaTroB: METO. YKa3aHHs K KypCOBOMY
npoextupoBanuto/ O. I1. bannsix, E.U. bopucora, O.B. Myparos. — CII6.: CII6I TU(TY),
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2014.— 56 c. (Ob)
3. bannbix, O.I1. Pacuer TpyO4aThIx TemI000MEHHHKOB: METO/]. YKa3aHHUsI K KypCOBOMY
npoektupoaruto/ O. I1. banueix, E.W. bopucosa. — CII16.: CIIGI TU(TVY), 2015.— 55 c. (3b)

B) BCIIOMOraTeJibHasi JInTeparypa:

1. Kacatkun, A.I'. OCHOBHBIE ITPOLIECCHI U allllapaThl XUMUYECKON TEXHOJIOTUU: YUEOHUK  JUIf
By30B / A.I'. Kacatkun. — 12-e uzn.— M.: Anbsnc, 2005. -750 c.

2. OOt Kypc MpoIeccoB U annapaTroB XUMUUYECKOW TEXHOJIOTUH: YUeOHHK 11 By30B / B.I'.
AiltHmrerin  [u gp.]; mox pen. B.I. AlinHmnreiina. — M.: YHuBepcurerckas kuura; Jloroc;
®u3matkuura, 2006.— Ku.1 — 912 ¢. Ku.2 — 872 c.

3. Bomxunckuii, A.W. PekTudukanmonHbie Haca0uHbIe KOJIOHHBI: yueOHoe mocooue / A 1.
Bomxunckuii, B.A. Koncrantunos. — CI16.: CIIBI' TU(TVY), 2003. — 30 c.

4. Bommxunckuii, A.W.. Pektudukanus. CripaBoyHble TaHHBIE 10 PABHOBECHUIO Tap-KUKOCTh!
METO/I. YKa3aHHsl K KypcoBoMmy npoektupoBanuto / A.W. Bomkunckuii, B.A. KonctantuHos. —
CII6.: CIIGI' TU(TY), 2003. — 23 c.

5. Bomxunckuii, A.W. Pektudukanmonnas ycTaHOBKa EPUOJTUIECKOTO NeHCTBUS: yaeOHOe
noco6ue / A.W. Bomxunckuii, B.A. Koncrantunos. — CII6.: CII6I' TU(TY), 2003. — 47 c.

6. Bookunckuii, AWM. Pektuduxanus. KononHsle annaparsl ¢ CUTYaTbIMU TapeikaMu: yueOHoe
nocooue / A.W. Bomxkunackuii, A.B.Mapkos. — CII6.: CII6oI' TU(TVY), 2009.— 68 c.

7. Bomxunckuii, A.W. Pektudukarusa. KonoHHbIe anmapatsl ¢ )Kalt03UHHO-KIIaITaHHBIMU
Tapenkamu: yaeoHoe mocooue / A.W. Bomxunckuit, A.B.Mapkos. — CII6.: CII6oI' TU(TY),
2012.—37 c.

8. Bomxunckuit, A.W. Pextuduxanus. KojgoHnHble anmapathl ¢ CUTYaTO-KIaaHHBIMU
Tapenkamu: yueoHoe mocooue / A.W. Bomxunckuit, A.B.Mapkos. — CII6.: CII6oI' TU(TY),
2009.— 32 c.

9. Mypatos, O.B. Pacuet BakyyM-BbIapHOi ycTaHOBKU: yuyeOHoe mocodue / O.B. Mypatos,
E.N. bopucosa. — CII6.: CIIGI' TU(TVY), 2003. — 13 c.

10. bezonacHocTh ku3HeAeATeNbHOCTH: YueOHuK /i By30B / 3anbkoH.I', Manasu K.P., Pycak
O. H. - 13 u3nanue, ucnpasinenHoe. — CI16.- Mocksa - Kpacnonap: Jlans, 2010 . — 672 c.: .

8. Ilepeyenr pecypcoB HHPOPMAUMOHHO-TEJEKOMMYHHUKAIMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHUS AUCHHMILINHBI.

y4eOHBIH IIJ1aH, PIII U y4eOHO-METOINUECKHe MaTepHaIbL:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNeKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

«JIanby https://e.lanbook.com/books/.

9. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHMIO JUCHMIIJIMHBI.

Bce Bunpl 3ansatuii no qucuuminHe «lIpoueccsl u anmapaTbl XUMUYECKON TEXHOJIOTHUU))
MPOBOSITCS] B COOTBETCTBUU ¢ TpeboBanusamu cienyrommx CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzaps! yueOnbIX 3aHsTHIA. JITaGopaTopHbIe 3aHATHUS.
OO6mre TpeOoBaHUS K OPTaHU3alMU U TTPOBEICHHUIO.

CTII CIIGI'TU 040-02. KC YK/IB. Buasl yue6HbIx 3ansaTuil. Jlekuus. O6ume tpeboBa-
HUS,;

CTO CII6I'TU 018-2014. KC YK/IB. Bunast yuebnbix 3ansatuil. CeMuHaphl U MpakTHUe-
ckue 3aHatusd. O6mue TpedoBaHUs K OpraHu3alluu U MPOBEACHHUIO.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

CTTII CII6I'TH 048-2009. KC YKB/I. Bunsl yueonsix 3ansatuii. CamMocTOsTEeIbHAS TI1a-
HUpyeMas pabota ctyaeHToB. O0mue TpeGoBaHMs K OpraHU3aluy 1 IPOBEACHUIO.

[InanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha H3y4€HHE IAHHOM MUCLMIUIMHBI, JIydlle
BCET0 OCYILECTBIISITh HAa BECh CEMECTp, MPEIyCMaTpUBas MPH 3TOM DPETYISIPHOE MOBTOPEHHUE
IpOiIeHHOr0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMH TPABWJIBHOW OpraHMU3alUU Y4eOHOTO IMpolecca Ui CTYIACHTOB
ABIISICTCS:

IUTAHOBOCTH B OpPraHU3aluu Y4eOHOU paboThI;

CEphe3HOE OTHOILIECHHUE K U3YUYEHHIO MaTepuana;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHaTUS CTyI€HT JOJKEH MPUXOIUTh, UMes Oarak 3HaHUH M BOIPOCOB 110 YK€ HU3Y-
YEeHHOMY MaTepuaiy.

10. IMepeyenb MHPOPMANMOHHBIX TEXHOJIOTHIA, UCTIOJIb3yEeMbIX ITPH OCYIIEeCTBJICHUN
00pa30BaTeJIbLHOIO MpoIecca Mo THCIUILIHHE.

10.1. UndopManiuoHHbIe TEXHOJIOTHH.

B yuebGHOM mporecce Mo JaHHOW JUCHMILIUHE MPEAYCMOTPEHO HCIOIb30BAaHUE
MH()OPMAIIMOHHBIX TEXHOJIOTHMA:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIalI-TIPEe3CHTALIU;

B3aUMO/ICHCTBHE C OOYYAIOIIUMUCS MTOCPEICTBOM IJICKTPOHHOM MOYTHI.

10.2. lIporpaMmMHoe o0ecnieyeHue.
Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);
Mathcad 14;
Autodesk AutoCAD 2015.

10.3. UndopManuoHHbIe CIPABOYHBbIE CHCTEMBbI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

11. MarepuaiabHo-TeXHHYecKasi 0a3a, He0OXoaMMasi /151 OCYIIECTBJIEHUsI 00pa3oBa-
TEJILHOTO MpoIecca Mo TUCHHILTHHE.

Jlns npoBenieHus 1a00paTOPHBIX 3aHATUHN HCIONb3YETCsS KOMIBIOTEPHBIN Ki1acc, 000pyao-
BaHHBIN MEPCOHAILHBIMU KOMITBIOTEPAMHU, 00bEAMHEHHBIMU B C€Th U 14 1a00paTOPHBIX YCTaHO-
BOK.

12. Oco0eHHOCTH OCBOEHUA AUCHUMIIJIMHBI HHBAJTUIAMHI U JJUIIAMHU ¢ OrpPAaHHY€CHHbI-
MH BO3MOKHOCTHAMHU 3/10POBbS.

JUis WHBaNIMIOB W JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSMM Yy4YEeOHBIE IpOLECC
OCYILECTBIIsIeTCS B COOTBETCTBHM ¢ [losnoskeHueM o0 opraHu3anuu y4eOHOro Ipolecca s
00yJYeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014r.

16



IIpunoxxenne Ne 1
K pa0oueii nporpamme JUCHUILIUHbI

@DoH/1 OLIEHOYHBIX CPEACTB

AJIA IPOBEACHUSA HpOMe)lCYTO‘lHOﬁ aTTeCTallum 110
AUCHHUILJINHE «Hpoueccm H anmnmapartbl XUMHYECKOI TEXHOJOTI HI

1. IlepeyeHb KOMIIETEHIIHIi U 3TANIOB UX (POPMHUPOBAHUS.

KoMmnerenuun

Jrtan popmMupo-

Unpekc ®opMyIMPOBKA’
a PMy-Hp BaHUA’

OIIK-6 | B1aieHHeM OCHOBHBIMHM MeETOAAMHM 3aIMTHI NMPOU3BOJACT- | TIPOMEKYTOYHBIN
BECHHOI'0 MEPCOHAJIA U HACEJICHUS OT BO3MOKHBIX MOCJIEACT-
BHii aBapuii, KatacTpo(, CTUXUHHBIX OeACTBUI

[IK-2 | Cnoco0HOCTBI0O K peau3alMi ¥ YIPABICHUIO OMOTEXHOJ0- | TPOMEKYTOUHBIH
THYeCKMMH MpoueccaMu

! SKMPHBIM HIPUQTOM BbIJICTICHA Ta YaCTh KOMIETEHIIUU, KOTOpass GOPMHUPYETCS B XOJe U3yUeHUS JaHHON

JUCTIMIUTAHEI (€CTIM KOMIIETEHIIHSI OCBANBAETCS IMTOTHOCTHIO, TO (YPArMEHTHI HE BBIACIISIIOTCS.

2 sTan (GOpMHUPOBAHUS KOMIIeTeHINU BeIOMpaeTcs 1o .2 PII/] u yue6HOMY mumaHy (HadalbHBIH — €CITH HET
MPEIECTBYIOMINX AUCIUIIINH, HTOTOBBIM — €CIIM HEeT MOCIEAYIOINX JUCITUIUINH (MM KOMIETSHIUS He (hopMupy-
eTcst B Xoz1e npaktuky win [ 1A), mpoMexXyTOYHBINH - BCe JpyTrHe. )
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2. lloka3aTenu M KpUTEepPUHU OLEHWBAHUS KOMIIETEHIMA HA Pa3jIMYHBIX 3Tanax MX
(opMHUpOBaHUsL, IKAJIA OLIECHUBAHMSI.

Iloka3arenu orieHKHu

Kpurepuit Komme-
pe3yiabTaTOB OCBOE- [Inanupyemsblie pe3ysbTaThl OLCHHBARHS TeHIHH
HUS TUCHUTUTUHBI
OcBoeHue pazjaena | 3HaeT TeopeTHUeckue OCHOBBI TeX- | [IpaBuibHBIC OTBeTHI Ha | [1K-2
Ne 1 HOJIOTUYECKUX IIPOLIECCOB, XUMHU- | Borpockl Ne 1-24 k 3a-
KO-TE€XHOJIOTMYECKHE TMPOLECChl U | YETY.
ux ammaparypHoe odopmienue, | [IpaBunbHbIC OTBETHI Ha
OCHOBHbBIE ¢duszuko-xumuieckue | Bornpocskl Ne 1-36 Kk k-
HapaMeTpsl, BIMSIOLUIME Ha MPOU3- | 3aMEHY B 5-OM CEMecCT-
BOJUTEIBHOCTh YCTAHOBOK. pe.
YMeer paccuuThiBaTh Marepuaib- | [IpaBunbHBI OTBET Ha
Hble OajaHChl COOTBETCTBYIOMIUX | Bompochl Ne 25 k 3aue- | OIIK-6

MIPOIIECCOB, PACCUUTHIBATH OCHOB-
HBIC MapaMeTpbl OT/CIBHBIX arra-
paToOB M TEXHOJIOTUYECKOU CXEMBI B
1esI0M, 00OCHOBaTh BBIOOP TEXHO-
JIOTHH ¥ OCHOBHOTO OOOPYJIOBAHHSI
JUISL OpTaHU3aIK TIpoIiecca.
Brnageer HaBbIKamMu aHaHM3a Bapu-
AQHTOB CXEM TIPOBEICHUS TpoIlec-
COB.

3HaeT  XUMHKO-TEXHOJOTHUYECKHUE
MPOLIECCHI M BO3MOXKHBIE ITOCIIC/I-
CTBHsI aBapuii B TEIIOBBIX IpOIIEC-
cax.

YMeer 000CHOBAaTH BBIOOpP TEILIO-
O0OMEHHHUKOB C y4€TOM TpeOOBaHHIA
0€30MacCHOCTH U 3alllUThl IEpCOHa-
na.

Brageer HaBbIKaMu aHanHM3a CXEM
TEIUIOBBIX TIporieccoB Ha dddek-
TUBHOCTH 3aIlllUTHl TIPOU3BOJICTBEH-
HOTO MepPCOHANIa U HACEJICHHUS.

Ty.
[TpaBusIBbHBIE OTBETHI HA
Bonpocel Ne 28 u 37 k
9K3aMeHy B 5-OM ceme-
cTpe.
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ITokazaTtenu onieHKU

Kpurepuit Kommne-
pE3yJIbTaTOB OCBOE- [Inanupyemsble pe3ynbTaThbl OLCHHBAHHS —
HUS JUCLUATIIIUHBI

OcBoenne pasnena | 3HaeT TeopeTHueckue OCHOBHI TeX- | [IpaBmibHbie oTBeTHI Ha | [1K-2
No2 HOJIOTMYECKUX MPOLECCOB, XUMHU- | Bonmpockl Ne 1-34 k 3k-

KO-TEXHOJIOTUYECKUE IPOLECChl U | 3aMEHYy B 6-OM ceMecT-

uxX anmaparypHoe odopmieHue, | pe.

OCHOBHBIE ¢uzuko-xummuueckue | [IpaBuiabHBIN BEIOOD U

napaMeTpsl, BIMSIONME HAa KayecT- | pacueT 000pyAOBaHUs

BO NPOAYKIUM M IPOU3BOAMUTEIB- | IPU KYPCOBOM IPOEK-

HOCTb YCTaHOBOK. TUPOBAHHUMU.

YMeer paccuuThiBaTh Marepuaib- | [IpaBUIbHBIN 3CKU3

Hble OaJaHChl COOTBETCTBYIOIIMX | TEXHOJIOIMYECKOH CcXe-

IIPOLIECCOB, PACCUUTHIBATH OCHOB- | Mbl YCTAHOBKHU U 4ep-

HbIE€ MapaMeTpbl OTJAENBHBIX amMa- | TeX TeII00OMEHHUKA.

paToOB U TEXHOJIOTMYECKOU cXxeMbl B | [IpaBHIIBHBIN OTBET IIPH

11eJIOM, 00OCHOBaTh BBIOOP TEXHO- | 3alllUTe KypCOBOTO

JIOTUM U OCHOBHOTO OOOPYJOBaHMsI | IPOEKTA.

JUIs OpraHu3aluy Ipolecca.

Bnaneer naBeikamMu aHanmsa Bapu- | [IpaBuibHbie oTBeTh Ha | OITK-6

AQHTOB CXEM TIPOBEICHUS TpoIlec-
COB, HaBBIKAMH  HCIIOJIb30BAHHUS
MIPH PEIICHUH MTOCTABJICHHBIX 3a1a4
nporpammHubIx nakeToB [1K.

3HaeT  XUMHKO-TEXHOJOTHUYECKHUE
MaccOOMEHHBIE TPOLIECCHl U BO3-
MOJKHBIC TIOCJICJICTBUS aBapUH.
YMmeeT 000CHOBaTh BBIOOP TEXHO-
JIOTUU ¥ OCHOBHOTO O0OpYTOBaHUS
c yderoMm TpeOoBaHMiIl Oe30macHO-
CTH | 3aIUTHI TIEPCOHAIIA.

Brnageer HaBbikamu aHanHM3a CXeM
TEXHOJIOTHYECKHX IPOIECCOB Ha
3¢ (}EeKTUBHOCTh  3alIUTHIl  TPOU3-
BOJICTBEHHOTO TIEpCOHAJIa M Hace-
JICHUSL.

Borpockl Ne 35-36 «k
9K3aMEHy B 6-O0M ceme-
CTpe.

[TpaBubHEII BEIOOD U
pacuet 000py10BaHUs
IIPU KypCOBOM IIPOEK-
TUPOBAHHUMU.
[IpaBUIBHBIN 3CKU3
TEXHOJIOTUYECKON CXe-
MBI YCTaHOBKH U 4ep-
TEX TEMI00OMEHHUKA.
[IpaBunBHBIN OTBET NpU
3aIuTe KypCOBOTO
IIPOEKTA.

[kana ouenuBanus coorBercTByeT CTO CIIGI TU(TYVY):

MIPOMEXKYTOYHAsT aTTECTAIMS MPOBOJUTCA B opMme 3adera,
«3a4TEHOY, «HE 3aUYTECHOY.

MIPOMEXYTOYHAsT aTTECTAIlMs TPOBOJMUTCS B (opMe DK3aMEHa, IIKaja OICHUBAHUS —
OaJIbHasi.

MIPOMEXKYTOYHAST aTTECTAIMS IPOBOJAUTCSA B (hOpME KYPCOBOTO MPOEKTA, IIKajia OIICHUBA-
HHS — OaJIbHasl.

pe3yibTaT OICHUBAHUS —

3. TunoBble KOHTPOJIbHBIEC 32JaHNUS JIS1 IPOBEACHHUS IPOMEKYTOYHOM aTTeCTAllMH.
3.1 3a4ert S — blif ceMecTp.

BonpocsI 1151 oneHKU cpopMupoBaHHOCTH YieMeHTOB kKomneTenuun IK-2, OITK-6:

1. DxcnepuMeHTanbHOE OIpeeTieHIe PeKUMa TEUSHHSI KaneJIbHOM KUIKOCTH.

2. ®usuueckuit cMbich Kpurepus PeitHombca.

3. OOBSICHUTH YCTPOUCTBO KOXKYXOTPYOUaTOro TETNIOOOMEHHOTO armapara.
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4. TlosiCHUTH CMBICIT TEPMUYECKUX COTIPOTUBIICHUN U TTPOBOJUMOCTEH B IIpOIIecce TEIIonepe-
Ja4H.

5. Uro Takoe cpeaHss pa3HOCTh TEMITEPATyp TEIIIOHOCUTEICH?

6. B uem paznuumne B CMBICIIOBOM COACPXKAHUH YPABHEHHI TEIUIONEPEIauH U TETIOBOTO 0a-
Janca?

7. Ha 4dro pacxoayercs MeXaHU4YecKasi JHEPrus, MOJABOIMMAs K ITOTOKY BelecTBa?

8. 3ammcarh ¥ OOBSCHUTH MMOTEPU SHEPTHH MIOTOKOM BA3KOW KHIKOCTH.

9. TlosCHUTH MPUHITUT U3MEPEHUS PACX0/1a C TIOMOIIBIO IPOCCETHHOTO PacX0I0Mepa.

10. ITo xkakuM U3MepsAEMbIM BEJIMYMHAM BBIYUCISAIOT KO3 (UIIMEHTHI TPEHUS U MECTHOT'O CONPO-
TUBJICHUS?

11. OT KaKuX BeIMYHH 3aBUCUT Kod(hdurment Tperus 4 Tpybornposoaa?

12. JIns yero ciayxat HEHTPOOEKHBIE BEHTUIIITOPBI M YTO TAKOE UX XapaKTEPUCTUKHU?

13. Yro Takoe XxapakTepUCTUKA THIPABIMYECKON ceTn?

14. Yro Takoe paboyas Touka npu paboTe BEHTHIIATOPA HA TUAPABIMYECKYIO CETh?

15. OObsicHUTH IPUHIMI JeHCTBUS U ycTpoiicTBO TpyOku IIuto-ITpanaris.

16. KakuM 00pa3om onpeaensioT 3KCIepUMEHTAIbHO XapaKTePUCTUKH IMIPABINYECKOM ceTn?

17. Kakum o0pa3oM onpeaesoT 3KCIEpUMEHTAIBHO XapaKTEPUCTUKN BEHTUIIATOPA.

18. OObsscHUTH IPUHIHMI JeiicTBUS OapabaHHOTO BaKyyM-(UIbTpA.

19. Kakumu cBoiicTBaMu JODKHA 0071a1aTh (GUIBTPOBATBHAS TIEPETOPOIKa?

20. Kakue cuiibl JecTBYIOT Ha YacTHILy, B3BELICHHYIO B IIOTOKE rasza?

21. OOBACHUTH MPUHIUN ICHCTBUS IIUKIIOHA.

22. YTo TaKo€e ICEBIO0KUKEHHBINA CII01?

23. Kakas ckopocTh Tra3a 4epe3 CJIOi 4aCTHI] Ha3bIBACTCsl KPUTHIECCKOM ?

24. Kak onpefenuTb CKOPOCTh YHOCA YaCTHI] B3BEILIEHHOIO ClI0sI?

25. Kak onpenenuTh TOYKM BBOJA-BBIBOJIA TEIUIOHOCUTENEH ¢ y4eToM 0€301macHOCTH 00CITyKH-
BAIOIIET0 IIepCOHAA.

3.2 Dk3ameH S — bIHi cemecTp.
BonpocsI 1151 onieHKH c(popMUpoBaHHOCTH YieMeHTOB kKommneTenun IK-2, OITK-6:
1. MuddepennnansHoe ypaBHEHHE paBHOBECHS KUAKOCTH Diinepa. OCHOBHOE ypaBHEHHUE T'H]I-
POCTaTHKH.
2. 3aKOH BSI3KOTO TPEHUs. BA3KOCTh HBIOTOHOBCKMX U HEHBIOTOHOBCKHX KHMJIKOCTEH.
3. Pexxumsl Teuenus xunkocreit. Kpurepuii Pelinonbaca.
4. YpaBHEeHHE HEPA3PHIBHOCTHU MTOTOKA. Y paBHEHUS pacxoa.
5. IuddepenunanbHoe ypaBHEHUE IBMXKEHUS HBIOTOHOBCKOHM XHJIKOCTH (ypaBHeHHe HaBbe-
Crokca).
6. YpaBHeHue bepHysum U1 nacaibHON U pealbHOM )KUIKOCTH. ET0 3HEpreTH4eCcKuil CMBICIL.
7. lpunoxenus ypasuenus bepuymnu (TpyOka [Iuro-Ilpanaris, mepHas auadparma).
8. Pacxon sHeprum Ha TPaHCIIOPTUPOBKY JKUAKOCTEH U ra3oB 1o Tpydomnposoaam. Pacuer Benu-
YUHBI TPeOyeMOH pa3HOCTH JIaBJIEHUH CO3/1aBa€MbIX HACOCOM MJIU BEHTHIIITOPOM.
9. Teopust mogo6Mst — OCHOBA (PU3UUECKOTO MOJICTUPOBAHUS. TeopeMbl Moa00us.
10. BeiBog KpUTEPHEB THIPOAMHAMUYIECKOTO TT01001s1. VX pusnueckuii cMbIc.
11. T'unpaBnuyeckoe CONMPOTUBICHUE TPEHHUS B TPyOONpPOBOE MPH JaMUHAPHOM U TYpOYJIEHT-
HOM peKUMax. MecTHbIe CONPOTHUBIICHHUS.
12. Buasl nepeHoca TEIIoThl. 3aKOH TeIonpoBoaHocTH Dypee.
13. CranuoHapHas TEMJIONPOBOIHOCTh OJTHOCIOMHONW U MHOTOCJIOMHOM TJIOCKON CTEHKH.
14. JuddepenunanbHoe ypaBHEHHE IE€peHOCAa TEMJIOThl B MOTOKe (YpaBHeHHe @Dypbe-
Kupxroda).
15. Kpurepun temnoBoro noaodbus. Mx gusmdeckuii cMbIcI.
16. Terootnaua 6e3 Gpa3zoBBIX MPEBpPALICHUH P CBOOOTHOM M BBIHYX/IEHHOM JABM)XEHUU Cpe-
nbl. OOmMi BUA KpUTEPUATBHBIX YPAaBHEHH.
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17. TermooTnaua mpu koHAeHcauu napa (KoHnaeHcarus Ha BEpTUKAIBHBIX U Ha TOPU30HTAJb-
HBIX TPpyOKax, KOHJCHCAIMs B IPUCYTCTBUH BO3/IyXa).

18. TerooTnaya npu KUIMEHUHU KUJIKOCTH. KpuTrueckas TermioBasi Harpy3ka.

19. O6mee ypaBaenue teronepenaadu. Cesizb MeXAy Kod(hGUIIMEHTaMU TEIUIOOTIaYH U TETUIO-
nepeavu.

20. Cpennsis pa3HOCTb TEMIIEpATyp B TEIJIOOOMEHHBIX almapaTax.

21. KOHCTpYKIIMY THUTIOBBIX TEIJIOOOMEHHBIX aIlapaToB.

22. [IpoMbIlIIEHHBIEC TEIJIOHOCUTENH, UX TEINIOTEXHUYECKHE XapaKTePUCTUKH.

23. Pacyer muiomiaam moBepXHOCTH TEILUIONEPeaud KOXKyXOTPYOHOrO TeII000OMEHHHKA ISl Ha-
rpEeBaHUs KUIKOCTHU TPEIOIIUM ITAPOM.

24. CxeMa OJJHOKOPITYCHOM BaKyyM-BbIITAPHOW YCTAHOBKH.

25. MarepualibHbII U TEIUI0BOM OajaHChl IPOLECCA BHITIAPUBAHMUS.

26. Pacuer mioniaayu NOBEpXHOCTH U pacxojia TPEIOIEero mnapa B BelmapHOM amnmapare. Omnpeje-
JICHHE PacXo0/1a OXJIAXKIAIOIIEH BOJIBI B 0ApOMETPUIECKOM KOHIEHCATOPE.

27. Temneparypa KUIMEHUSI pacTBOpa B BbIMapHOM anmnapate. O01mas 1 mnojie3Has pa3HOCTh TEM-
nepaTyp IpH BhIITAPUBAHUH.

28. TunoBble KOHCTPYKIMHU BBIMAPHBIX alIapaToB U BO3MOXKHBIE aBapUITHbIE CUTYAIlUU MPU UX
AKCILTyaTal1u.

29. MHorokopnycHoe BblnapuBaHue. CXeMbl MHOTOKOPITYCHBIX BBIMAPHBIX YCTAHOBOK M HX
CpPaBHUTEJIbHBIC XapaKTEPUCTUKH.

30. MHorokopmycHoe BblllapuBanue. BoiOop drcia KopIycoB.

31. HeogHopogHbIE CUCTEMBI M THAPOMEXAHUYECKUE METO/IbI UX Pa3IEIICHUS.

32. PazneneHue HEOMHOPOJHBIX CHCTEM IMOJA JEHCTBUEM CHIIbI TsbkecTu. IIplmeocamutensHble
KaMepbl U OTCTOMHUKH.

33. Pa3nenenue HEOJHOPOIHBIX CHUCTEM IOJ JEHCTBUEM IIeHTpoOexHOW cuibl. KoHCTpykumu
[UKJIOHOB U IIEHTPUYT.

34. CriocoObl OYUCTKH T'a30B OT MBLUIH.

35. ®unbTpanusa. KoHCTpyKIMM QUIBTPOB.

36. Crioco0b! pa3jieneHus CycreH3ui.

37. OnpeneneHue TOYKU BBOIa-BbIBOJIA TEINIOHOCUTENEH C YIETOM O€30MacCHOCTH 00CTyKHU-
BAIOIIETO MepCcoHaa.

3.3 Ok3ameH 6 — bIii cemecTp.
BonpocsI 1151 onieHKH ¢(popMUPOBAHHOCTH YieMeHTOB kKommneTreHuuu IK-2, OITK-6:

1. OcHOBHBIE TEOPETUUECKHE MOJIENH NIPOLIECCA MACCOOTIauM (IIJIEHOYHAs!, IPOHUKHOBEHHS,
T y3MOHHOTO TOTPAHUYHOTO CJIOST).

2. MuddepennnanbHoe ypaBHEHHE KOHBEKTUBHO-IU()()Y3HOHHOTO MEPEHOCa MACCHI.

3. JIBmky1as cujia U HalpaBJieHHe MacCOOOMEHHOTO Tpoliecca.

4. YpaBHeHHsI MaccooTAaud M Maccomnepenauu. CBs3b Ko3(h(UIHMEHTOB MacCcOOTAauu U Mac-
colepenayu.

5. Ilogo6ue maccooOMeHHbIX (b dy3MOHHBIX) TporieccoB. OOIIMIA BUJ] KPUTEPUAIBHOTO ypaB-
HEeHUs AJis pacyeTa Kod((PUIMEeHTOB MacCOOTIauH.

6. MeTo/1b1 onpeienieHus OOIEero Yncia eAMHUI] IepeHoca.

7. Pacuer HacagOYHBIX KOJIOHH IPH JIMHEHWHON PABHOBECHOM 3aBUCHMOCTH.

8. PacueT Hacal04YHBIX KOJIOHH IIPU KPUBOJIMHENHON paBHOBECHON 3aBUCHUMOCTH.

9. Pacuer TapenbuaTbiX KOJIoHH. OnpeiesieHne BEICOThI U IUaMETpa.

10. TeopeTnyeckn MUHUMAJIBHBIA PACXO/T KUAKOCTH Ha OPOIIIEHNE a0COPOITMOHHOM KOJIOHHBI.
DKOHOMHYECKH ONITUMAJIbHBIN pacxoj abcopOeHTa.

11. BeiGop Hacanku. ['uaponunamudecke pexxuMbl padOThl HACAJOYHBIX KOJIOHH.

12. HenpepbiBHO AeiicTByOMAas a0COPOLIMOHHO-1ECOPOIIMOHHAsS YCTAaHOBKA.

13. Kak onpeaenuTs SKCIepUMEHTAIBHO K03(h(DUIIMEHT Macconepeiaul B HacaJOUYHOH abcopIiu-
OHHOH KOJIOHHE?
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14. MatepuanbHblii 6anaHc peKTU(UKAITMOHHONW KOJIOHHBI HEPEPHIBHOTO ACUCTBUS. Y paBHEHUS
pabouux JIMHUM.

15. TenoBoli 6anmanc peKTU(GUKAITMOHHON KOJOHHBL. OmpeaesieHne pacXxo10B IPEIOIero mapa u
OXJIAKIAFOLIEH BOJIBI.

16. TeopeTnyecku MUHHUMAJIBLHOE U ONITUMaJIbHOE (hJIETMOBBIE YHCIIA.

17. Bnusinue pacxona (hiaerMbl Ha ABUXKYIIYIOCS CUITY, TIPOIecca, Ha IUaMETpP U BBICOTY PEKTH-
(UKAMOHHON KOJIOHHBI, HA PACXOBI TPEIOIIETO Mapa M OXJIAXKIAIOIIEH BOIBI.

18. Cxema peKTU(PUKAIMOHHON YCTAHOBKH HEMIPEPHIBHOTO JEHCTBHUS.

19. KoHcTpyKIuu Tapenok pekTU(HUKAIMOHHOW KoJoHHBL. Koaddumuent odorameHusl.

20. DKCTpaKTUBHAS M a3€0TPOIHAS PEKTU(DHUKAINN.

21. Ilpocras neperonka. Ileperonka ¢ BOAsIHbIM apoM.

22. MatepualibHbIN OaaHC OJJHOKPATHOM SKCTPAKIUU. KOHCTPYKIIUN SKCTPAKTOPOB.

23. PacueT npOTUBOTOYHOM IKCTPAKIIMU HA OCHOBE YPaBHEHUSI MAaCCONEpeIayun.

24. Ancop6rusa. Ctathka ¥ KUHETHKA. AJICOPOIHS B HEMOABMYKHOM CJIOE.

25. Kak onpenenuTth SKCIIepUMEHTaIbHO 00beMHBIN KO3 (QULIMEHT Macconepeaun B IPOTUBO-
TOYHOM aJicopOepe Co B3BEIICHHBIM CIIOEM aJICOPOEHTA.

26. CymuibHbI€ areHThbl, UX OCHOBHBIE [TAPaMETPbI U CBA3b MEXKAY HUMH.

27. MarepualibHbIi 0amaHC KOHBEKTUBHOW CYIIKU. Y I€TbHBINA PacxXo/1 CyIIUIbHOTO areHTa.

28. TennoBoii 6aaHC KOHBEKTUBHOM CYIIKH. Y IeNbHbIN pacxof TerioTsl. Ternooit KIT/I.

29. N300pakeHre OCHOBHBIX BAPHAHTOB CYIIMIBHBIX MTPOLIECCOB HA Auarpamme 1-X.

30. KoHCTpyKIIMM KOHBEKTUBHBIX CYIIHJIOK.

31. KonrtakTHas, paaualioHHas, BBICOKOYACTOTHAs U CyOIMMAaIOHHAs CYIIKA.

32. Pacyet BpeMeHH IpoLiecca KOHBEKTUBHOW CYIIKU. BbIBOA ypaBHEHU.

33. Kuneruka npouecca KOHBEKTUBHOW CYILIKH.

34. CxeMa CymIUIIbHON YCTAHOBKH CO B3BEIICHHBIM CJIIOEM JUCIIEPCHOTO MaTepHala.

35. Ilpoananu3upoBaTh CXeMy PEKTH(PUKAINOHHON YCTAHOBKU C TOYKH 3peHUS] dPPEKTUBHOCTH
3alUThl IPOU3BOICTBEHHOTO [IEPCOHAJIA U HACEJICHUS.
36. [Ipoananu3upoBaTh cxemy peKTU(PUKALMOHHONW YCTAHOBKH C TOUYKHU 3peHusi 3¢ (HEeKTUBHOCTU
3alUThl IPOM3BOICTBEHHOTO NTEPCOHAJIA U HACEJICHUS.

4. MeroanuecKkue MaTepUaJibl Ui ONpeaesieHUs] MPOUeAypP OUEHUBAHHUS 3HAHUIA,
YMeHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTepPU3yIIMX 3Tanbl (popmuposa-
HHSI KOMIIeTEeHIHH.

[IpomexyTouHas aTTecTanus MO AUCIUILIMHE MPOBOAUTCS B COOTBETCTBUH C TpeboBa-
aussvu CTII

CTO CIIGI' TU(TY) 016-2014. KC YKB/I. ITopsiaok npoBeneHus 3a4€TOB U HK3aMEHOB.
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