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1 IlepeyeHb NJaHMPyeMbIX pe3yJIbTATOB O0y4YeHUS] MO JMCLHHUIIJIMHE, COOTHECEHHBIX € IJIAHMPYEMbIMH pPe3yJbTATAMH OCBOEHHS
o0pa3oBaTe/ibHOI NPOrpaMMBblI

Jns ocBoeHmsi 00Opa3oBaTEIbHON IPOrpPaMMBbl CHCIUAIMTETa OOYYaIOIIHMICS JOHKEH OBIAACTh CICAYIOIUMU pe3yabTaTaMu OOydYeHUs IO
JIUCHUILIINHE.

Kon n nanmenoBanue Kon u naumeHnoBanue nHauKaropa [Inanupyemblie pe3ynbTaThl 00yUeHUs
KOMIIETEHIINH JOCTHKEHUS] KOMIIETEHIIUU (meckpumnTops)

OIIK-1: OIIK-1.16: Ouenka 3HaTh:
Cnoco0eH UCcroab30BaTh a’POJIMHAMUYECKHX, — OCHOBBI TEOPHH ITEPEHOCA UMITYJIbCa, Terta U maccel (3H-1);
MaTEMaTU4YCCKUC, TUAPOAUHAMHYCCKHUX, TCIIJIOBBIX — THUITIOBBIC ITPOLCCChI XUMHYECKOH TEXHOJIOTHH, COOTBCTCTBYIOIIIUC
CCTCCTBCHHOHAYTHBIC H XapaKTEPUCTUK TEXHOJIOTHYECKOTO anmnaparbl 1 METO/IbI ux pacuera (3H-2);
MHKCHEPHBIC SHAHNA I npoliecca, TEIIo- ¥ MaccorepeHoca.
peleHus 3aaa4 CBOei YMerh:
pOECCHOHATBLHOM — ONPEACNIATh XapaKkTep JBUKEHUS KUIKOCTEN U ra30B; OCHOBHBIC
ACATCIBHOCTH. XapaKTEPUCTHKH MPOIECCOB TEILI0- M Macconepeaayn (Y-1);

— PacCUMTHIBATh TAPAMETPhI M BEIOMPATH AMIapaTypy Ui KOHKPETHOTO
XHUMHKO-TEXHOJIOrn4Yeckoro mpoiecca (Y-2);

Biaagern:
— METO/IaMH pacyeTa W aHaJIi3a THITOBBIX MPOIECCOB XMMUIECKOM
texHojoru (H-1).




2 MecTO THCHMILJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOorpaMMbl

JucnuriauHa OTHOCHUTCS K oOs3aTenbHOM yactu bioka 1 «/lucnurmiuHeny o0pa3oBaTeNbHOM
IpOTpaMMBbI CIIEIMATIMTETA M U3ydaeTcs Ha 3 Kypce B 5 1 6 cemecTpax.

B MeroaudeckoM IlaHe JUCIHUIIMHA ONUPAETCS Ha JUCHUIUIMHBL: "®dusumka',
"Marematuka", " @Ousndeckas Xumus' .

[Tonydyennsle B mpouecce u3ydeHus aucuuiuinHbel "Ilpoueccsl u anmapatbl" 3HaAHUS,
YMEHHSI M HABBIKH MOTYT OBITh MCIIOJIh30BaHbI B HAYYHO-UCCIIEAOBATEILCKOM paboTe, MPOEKTHO-
TEXHOJIOTHYECKOW MPAKTUKE WH)XCHEpAa W TMPU BBHIMOJHEHUH BBIMTYCKHOW KBaTH(UKAITMOHHON
paboTHI.

3 O0beM TUCIHHUILIHHEI

Bcero,

Bun yuebnoit paboret 3E/akanem. gacoB

OO0masi Tpy10eMKOCTb M CUMILINHBI 12/432

(3aUeTHBIX eAMHULY aKaJIEMHUUECKUX YaCOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 224
3aHATUA JEKIIMOHHOTO THIIA 72
3aHATUSA CEMHUHAPCKOTO THIIA, B T.4. 144

CEeMUHAapBbI, IPAKTUYECKHE 3aHATUSL 72

nabopaTopHbIe PAOOTHI (B TOM YHCIIE MPAKTHYECKAs! TOATOTOBKA) 72
KypcoBoe npoektupoBanue (KP nmu KII) 18
KCP 8
JpyTue BUIIBI KOHTAKTHON paboThI -

CamocrosiTenbHas padora 127

®opma TeKylIero KOHTPOJIA Kp

®opma MPOMEKYTOYHOI aTTeCTAUU Oxk3ameH (63), KIT




4 Coaep:xanue JUCHUNIMHBI

4.1 Pa3zgeanpl AMCHMILIMHBI U BUALI 3aHATHI

3aHATHs

& CEMMHAPCKOTO < =

= THIIA, £ =

S aKazeM. 9ackl | o S

5 = ol -

=3 58 =

=R =5 ¢
Ne HanmenoBanue = S 5o E’ E g z
/1 paszzena qUCIUTLINHBI H0| S ¥ |89 3

2O Q o 3 E S

Lol =08 ok R

E gl A g 8o | © ¥ 14

<5 EEE 58|58 =&

= s < S| & S

= Sx 98 % = =

: |2E |2 |8 &

(3]

™ @) !
1 [M'uapomexaHnveckue mporecchl 16 12 24 25 | OIIK-1
2 TennooOMeHHBIE MPOIECCHI. 20 24 12 12 | OIIK-1
3 MaccooOMEHHBIE TPOLIECCHI 36 36 36 | 90 | OIIK-1

4.2 (I)opanOBa}me HHAUKATOPOB  JOCTHIKCHUS KOMIIeTeHIInii pa3aeJiaMun

AUCHHUILJIMHBI
No Konx nnaukaropos
n JOCTHKEHUS HaumenoBanue pasziena JUCHUIIINHBI
KOMITETCHITHT
1. | OIIK-1.16 I'uapomexaHnveckue mpoLecchl.
TennooOMeHHbIE TPOIECCHI.
MaccooOMeHHbIE TPOILIECCHI
4.3 3aHATHSA JIEKIHOHHOTO0 THIIA
No
pasena HaumenoBanue tembl O60bveM, | HHOBamoHHas
Y KPaTKOE COJICpIKAHUE 3aHITHS aKaj. yachl dbopma
JUCLHUTITUHBI
1 O011He BOIPOCH! MPUKJIAAHON THAPABINKH. 6 Craiin-
OcHOBHOE ypaBHEHHE T'HIPOCTATUKHU. BA3KOCTh MPE3CHTALINS
JKUJIKOCTEN, HhIOTOHOBCKHE M HCHHIOTOHOBCKHE
xuakoctu. YpasHeHne HaBpe-Crokca. @opmyia
["arena-Ilya3zeiins. JlamuHapHbIil 1 TypOyIeHTHBII
pexxumbl TeueHus. [logoOue TeueHuit, Kpurepun
nonoOus. Ypasuenue bepryiu.
1 ITpuHIMOBL  U3MEPEHUS CKOPOCTH M Pacxoja 2 Craiin-
AKUIKOCTEH U ra3oB. MIPE3CHTALNS
TpyOxka ITuro-IIpanntis, mepHast quadparma,
MEepHOe corIo0, TpyOka Bentypu.
1 Pacuer TUJIPABINYECKOTO COIIPOTHUBJICHUSI 2 Craiin-




Ne
pasznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0beM,
aKaJl. 4achl

unoBanuonHas
dhopma

TpyOOIIPOBOIOB.

PacueT moTeph JaBIIEHUS Ha TPEHHE W MECTHBIE
CONPOTHUBIICHUSI.  MoIHOCTh,  MOTpedsiemas
9JIEKTPOJBUTATEIIEM HACOCA MITH BEHTUJIATOPA.

MIpEe3eHTalUs

Paznenenuie HEOJTHOPOIHBIX CUCTEM.
Knaccudukanus M OCHOBHbIE XapaKTEPUCTUKU
HEOJHOPOAHBIX cucTeM. (OCHOBHBIE CIIOCOOBI
pazzeneHus HEOJIHOPO/IHBIX CUCTEM.
OrcrauBanue, ¢dopmyna CTokca I CKOPOCTH
ocaxxneHus. IlpuieocaguTenpHble  Kamepsl U
OTCTOMHHUKU. PUIBTPOBAHKUE CYCIICH3UM, TUIIOBBIE
KOHCTpyKUuU (unstpoB. LlenTpudyruposanue.
['upoMexaHruecKre MeTOo/Ibl OYUCTKH Ira3oB.

Craiin-
Ipe3eHTalus

IlepeHoc TemIOTHl B TBEPIbIX TejlaX M HOTOKax
ra3oB U KUJIKOCTEH.

Bunpl nepenoca TemioTsl. 3aKoH
teronpoBogHocTu Pypee. uddepenumansnoe
ypaBHEHHE TEIJIONPOBOAHOCTH.
TennonpoBoIHOCTh TIOCKON CTEHKH.
Huddepenunansaoe ypaBHeHre Oypbe-
Kupxroda. [Togobue Ternio00MeHHbIX TPOLIECCOB.
Kpurepuu TemyioBoro nogoous.

Craiin-
pe3CHTAIHS

Pacder mporeccoB TemI00TAaYH.

Temiootnaua mnpu  BBIHY)XKIEHHOM  JBUKEHHUH
KHUJIKOCTeH M Tra3oB IO TpydaM U KaHajaMm.
Temoornaua npu nonepeyHoM OOTEKaHUU ITy4yKa
TpYO. Temnoornaua  mpu €CTECTBEHHOMU
KOHBeKIIMH. Kunenwe  Kuukocred, KpHU3HC
kuneHus. TemnooTaaya Npu KOHAEHCAIMM Ha
BEPTUKAJIbHBIX U TOPU3OHTAIbHBIX IOBEPXHOCTSIX.

Craiin-
MIPE3CHTAINS

Termonepenaya.
VYpaBHEHHE  TemuIonepeIayu.
KodduUImeHTOM

CBsi3p  MeXxnay
TEIUIoNEepe1aun u
koa(purmenTamu TEIUIOOTAYH. Cpennsis
JBIKYIIash cuja Ipouecca  TeIUIoNeperadH.
TunoBble  KOHCTPYKLHMHU  TEIJIOOOMEHHHKOB.
Mertonsl MHTEHCU(UKAITIH IIPOLIECCOB
TeriooTna4yu. [IpoMbllIeHHbIE TEMJIOHOCUTENU U
UX XapaKTepUCTHUKA.

Craiin-
TIpe3eHTAIHS

BrinmapuBanue.

OO1ue cBefieHUs O Ipoliecce BhIApUBaHUS.
Cxema 0OTHOKOPIYCHOM BaKyyM BBIIApHOM
yCcTaHOBKH. MarepHaabHBIN U TETIOBOM OanaHChl
mpoliecca BblllapuBaHus. Temneparypa KUleHus
pacTBopa, o011as ¥ moje3Hasi pa3HOCTh
TeMIiepaTyp. MHOrOKOpIyCHOE BBIIIAPUBAHUE.
CxeMbl MHOTOKOPITYCHBIX BBIITAPHBIX YCTAHOBOK.
DKOHOMMYECKH ONTHUMAJIBHOE YHCIIO KOPIIYCOB

Cnann-
pe3eHTalUs

7




Ne
pasznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0beM,
aKaJl. 4achl

unoBanuonHas
dhopma

MHOT'OKOPITYCHOW BBIIIAPHON YCTaHOBKH.
OCHOBHbBIE KOHCTPYKIIMH BBIIIAPHBIX ANIIApaTOB.

OCHOBBI MacconepeIayH.

3akoHbI ()a30BOr0 paBHOBECHUs. J[BUXKYyIIas cuiia U
HaIpaBJICHUE MMPOTEKAHMUSI MACCOOOMEHHBIX
nporeccoB. MonexymsipHast 1uddysus u
KOHBEKIHsI. OCHOBHOE ypaBHCHHE
Maccornepeiayn, ypaBHeHus Maccootaauu. CBsi3b
MeXIy K03 duimeHTOM Maccornepeauu u
KodUIMEeHTaMH MacCcOOTaaun. MaTepruanbHbIN
OanaHc ¥ ypaBHeHHE pabouel THHUU
MaccOOOMEHHOTO MPOoIecca.

Craiin-
Ipe3eHTaIus

KonBekiust 1 MaccooTaaya

Teoperndeckre MOACTH MacCOOTIAUH.
JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHON
muddysun. [logobue nporeccoB nepeHoca
macchl. Kputepuu auddysnonnoro nogodusi.

Craiin-
pe3CHTAIHS

OcCHOBBI pacuyeTa MacCOOOMEHHBIX alaparoB.
Tunsl MaccOOOMEHHOTO 000pYIOBAHUS.
['unpoauHamMuuecKkue peskuMbl padoThI
HACaJI0YHBIX KOJOHH. PacueTr auamerpa v BHICOTHI
HACAJIOYHOTO arrapara, YuCjIo eIMHHUIL IEPEeHOoca.
Pacuer TapenpuaThix KoJoHH. MeTon
TeOpeTUYECKOoi Tapenku. JlokanpHas

3¢ (HeKTUBHOCTH Tapenku. MeTo1 KHHETUYEeCKOM
KPHBOM.

Craiin-
Ipe3eHTalHs

AOGcopoums.
PaBnoBecue npu abcopOunu. 3akon ['enpu.

MarepuanbHblii Oananc abcopOruu. Y paBHeHHe
paboueit muHuKM. TeopeTnuecku MUHUMaIbHBINA U
ONTUMAJILHBINA pPacxo/bl abcopOeHTa.
Konctpykiuu abcopbepon. Cxema
abcopOIMOHHO-ecOPOIIMOHHON YCTAaHOBKH.

Craiin-
IPE3CHTAINS

Juctunasaius u pektudukanms.

OOmmue cBeneHus 0 MPOLECCe U 00JIaCTH €ro
IIPaKTUYECKOro MpUMEHEHUs1. PaBHOBecue B
cHCTeME Map - )KUIKOCThb. PexTuduxanus.
[Tpunuun pextudukanmu. Cxembl yCTaHOBOK
NEePUOIMYECKOI U HEPEPHIBHOM PEeKTHU(PHUKAIINH.
MartepuanbHblii 6amaHC npoiecca peKTUPUKALUN.
TenmnoBoii Gananc. YpaBHeHUs pabounx JTMHUN
nporuecca pektuduxanuu. TeopeTudecku
MHUHHMAaJIbHOE U ONITUMAIIbHOE (pIIETMOBOE YHCIIO.
OKCTPAKTUBHAS U a3€0TPONHAs PEKTU(DUKALUS.

Cnann-
pe3eHTalUs

Cymixka.
OO6mmue cBeaeHus 0 mMporiecce U 00JIacTH ero

IIPAKTUYECKOr0 NpUMeHeHusA. KoHBeKTHBHAsS
cymka. opMel CBSI3M BJIATU ¢ MATEPUAIIOM.

Cnain-
MpEe3CHTalNA

8




Ne
pasznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0beM,
aKaJl. 4achl

unoBanuonHas
dhopma

OCHOBHBIE TTapaMETPHI BIAKHOT'O BO3/1yXa.
Jnarpamma cOCTOSIHUSI BIIQXKHOT'O BO3/TyXa.
Kunerndeckue KkpuBble CylIKH. BapuaHTsl
nporecca cymkd. KoHCTpyKIMu KOHBEKTUBHBIX
cymmiok. KoHTakTHas cymika, cymika
nH(]pakpacHpIMU JydyaMu (paJualioOHHas ), CyIIKa
TOKaMH BBICOKOM 4acTOTHI, CyOIMMaIIMOHHAs

CyIIKa.

OKCTpaKusl.
OO0mue cBeACHUS O MPOIECCe M 00IaCTH €ro

IPAKTUYECKOro MpUMeHeHus. Bbioop
JKCTpareHTa. MeTozibl 3KCTPaKLIHH.
MarepuanbHblil OajlaHC OTHOKPATHOH U
MHOT'OKPaTHOM 3KCTpakuuu. Pacyer
sKcTpakTopoB. Knaccudukarus u KOHCTpYKIUU
9KCTPAKLIMOHHBIX alllaparos.

Craiin-
Ipe3eHTalHs

AncopOumst.
OO61ue cBefeHHs O Ipoliecce U 00IacTH ero

npuMeHeHuss. OCHOBHBIC TIPOMBIIIUICHHBIC
ancopOeHThI, UX CTPYKTYpa U CBOICTBA.
PaBnoBecue npu aacopOuuu. M3orepmsl
aacopOuuu. MarepualbHbIi OanaHc aacopOuu.
Kunernka nponecca.

Craiin-
Ipe3eHTalus




4.4 3aHATHS CEMHUHAPCKOIO THIIA
4.4.1 CemuHapbl, NPAKTHYECKHE 3AHATHUS

No
pasznena
IUCLUIUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaj. 4achl

MunoBanuonHas
dhopma

1

TexHuuyeckas ruIpaBInKa.
I'mapocratuka. BsizkocTs. YpaBHenue
bepunymnu. Ilorepu naBneHuss Ha TpeHUE U
MECTHBIE CONPOTUBIICHUS

6

WHTEPAKTHBHAS
dbopma:
MIPOBEJICHHE
POJIEBBIX U
JICJIOBBIX UTP

Hacocsl, BEHTUIATODEL.
XapakTepucTuka Hacoca, paboTa Hacoca Ha CETh.
Pabouas Touxa.

CamocrosTenbpHas padoTa 110 0CHOBaM
TUAPABIUKH.

TenooOmeH.

TernoBoii 6ananc. Temmonepenada. CpeaHsist
pasHocTh Temneparyp. Koapdument
TETUIOTIEPEIauH.

Termioo0MEeHHUKH.
Pacuer Trerutoornaun. Pacyer TermiooOMeHHUKA.

BrinapupaHue.
MartepuanbHbli U TETJIOBON OalaHCHI.
MHOrOKOpIyCHO€E BBIITAPUBAHHUE.

N

KoHntposbHas pabota
Pacuer TeniooOMEHHBIX ammapaToB.

[eM)

MaccooOMeHHBIE MPOIIECCHI.

MaccooTaaua 1 Macconepeaya.
Koaddumnmentsr maccooTnaun u
Macconepenayu. J[BrmxKyias cusa npouecca.

[eM)

AbcopOrus.
Marepuanpubiii  Oananc. Pacder BBICOTBI U

AnaMeTpa HaCaaO4YHbIX KOJIOHH. Pacuer
TapeCJIb4YaTbIX KOJIOHH.

CamocrosTenpHas padbora 110 adcopOIuu.

[[eb) (48]

Pextudukarms

MartepuanbHplii ¥ TEIJIOBOM  OajaHChI
pektudukanuu. Pacyer peKkTHPHUKAMOHHBIX
KOJIOHH

WHTEPAKTUBHAS
dbopma:
MIPOBEJICHHE
pOJIEBBIX U
JIEJIOBBIX UTP

[eM)

Cymika.

KonBektuBHas  cymka. Jluarpamma  |-x.
MarepuanpHblii M TemyioBol OamaHchl. Pacuer
pa3INYHBIX BAPUAHTOB KOHBEKTHBHBIX
CYIIMJIOK.

[eM)

KonrponbHas pabora
Pexktudukanus u cymka
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4.4.2 JlabopaTopHblie padoThI

No
pasznena
IUCLUIUINHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJEepKaHUE 3aHATHUS

O0BeM,
aKaJl. 4achl

IIpumeyanue

BCETO

1

OmnpenieneHne pe>KUMOB TCYCHUSL.
DKCIepUMEHTAIBHOE ONPEAEICHHE PeKIMa
TEUCHHMSI )KUAKOCTH pacueT yncia PeiiHombca.

4

Onpeaenenne TUAPABINYECKUX COMPOTUBICHUH
TpyOOIIPOBOIOB

DKCIepUMEHTaIbHOE OIpeeiieHre K03 duIineHTa
TpeHHs 1 KO (HUIIMEHTOB MECTHBIX
COIIPOTHUBJICHUIA.

H3syuenne padbotel 6apabaHHOIO BaKyyM-(QHILTPA
HENpPEPBIBHOIO JIEHUCTBUSL.

DKCIEPUMEHTAIBHOE  OMpEJSICHUE  KOHCTAHT
(buIpTpOBaHUS

OmnpelelieHHe XapaKTEPUCTUK IICHTPOOSIKHOTO
BCHTUJIATOPA.

DKCIEepUMEHTAIILHOE ONPEICIICHIE XapaKTEPUCTHK
BEHTHJISITOPA U XapaKTEPUCTUKHU CETH,
OIIPEJICTICHUE MAapaMeTPOB pabouei TOUKH.

OnpeneneHue CKOpOCTH BUTAHUS YaCTHUIL U
Kod(duIMeHTa CONPOTUBICHUS IUKJIOHA.
OKCHEpUMEHTAILHOE OIPENIETIEHNE CKOPOCTU
BUTAHUS PA3JIMYHBIX YACTHI] U 3aBUCUMOCTH
KO3 duUIIMeHTa CONPOTUBICHUS LIUKIOHA OT
CKOPOCTH rasa.

M3y4eHue ruipaBIvKy B3BEIIEHHOTO CIO4.
OKCrepuMEHTAIbHOE OIpe/IeJIeHHE KPUTUYECKON
CKOpPOCTH ra3za ¥ CKOPOCTH YHOCA.

M3yueHue mpoliecca Tenao0T1auu B
KOXKyXOTpyO4aTOM TeImI000MEHHUKE.
DKcrnepuMeHTallbHOE orpesieneHne koddduimenrta
TEIJI00TAa4YU U YUCIICHHBIX 3HAYECHUH

K03 QHIIMEHTOB B KPUTEPUATHHOM YPaBHEHHH.

HcnpITaHNE IBYXKOPIIYCHOM BEIITAPHOM YCTAHOBKH.
DKCIEpUMEHTAIBHOE OIpEACIICHHUE

K02 (UIIMEHTOB TeIUIoNepeauu Jisl IEPBOTo U
BTOPOTO KOPITYCa U YAEIBHOIO pacxo/a IPEroLIEro
napa.

H3yyenne paboOTEI KOMIPECCUOHHON
XOJOIMIBEHON YCTAaHOBKH.

DKCIEPUMEHTAIBHOE OIpEACIICHUE IapaMeTpoB
paboThl  XOJMOMWIBHOM  ycTaHOBKH. [losHOTO,
MOJE3HOTO0 W TEOPETHUYECKOTIO  XOJOAWIbHBIX
KO2(PHUITMEHTOB.

AOGcopOums.
DKCIepUMEHTAIbHOE UCCIIEI0BAHNE

TUAPOAMHAMHUYCCKUX U MacCOOOMEHHBIX
XapaKTEPUCTHK HACATOUYHOro abcopoepa.
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No
pasznena
IUCLUTUINHBI

HanmMmenoBanue TeMbl
U KpaTKOE COJIEpKaHUE 3aHATUS

O0BeM,
aKaJl. 4achl

IIpumeyanue

BCETO

3

MonenupoBanue nporecca abcopormu Ha I1K.
HccnenoBanue BIUSHUS TApaMETPOB Mpoliecca
abcopOinu Ha K03 PUIMEHT Macconepeiadm.

4

Pextuduxarms.

DKCcIepUMEHTAIILHOE OIpe/IelICHIEe OCHOBHBIX
nokasaresei paboThl TapenbuaToi
PEKTU(HUKAIIMOHHON KOJIOHHBI.

Moaenuposanue mnpouecca pekrudukauuu Ha I1K.
HccnenoBanue BIMSHUS ITapaMeTPOB Mporiecca
pexTu(dUKAIHI Ha COCTABHI MPOJIYKTOB H
MIPOU3BOJUTEIHHOCTD YCTAHOBKH.

OKCTpaKLHUsL.
DKcrepuMEeHTAIIbHOE OIpeesieHre Ko PUIeHTa

MacCoIepcaair B pOTOPHO-AUCKOBOM SKCTPAKTOPEC.

MoaenrupoBaHue Iporecca SKCTPAKIIUMK Ha [IK.
I/ICCJ'IG,I[OBEIHI/IC BJIMAHUA ITapaMETPOB IIpoHecca
9KCTPAKIMN Ha MMPOU3BOAUTCIIbHOCTb YCTAHOBKH.

AncopOumst.
DKCTIEpUMEHTAIBHOE OIPEICIICHHE

k03¢ uIKeHTa Macconepeiaun B IPOTHBOTOYHOM
KOJIOHHOM aIliapare co B3BEIICHHBIM CJI0EM
ajicopOeHTa.

HN3ydenue nponecca CYIIKHA B BO3AYIITHON
[UPKYIISIIIHOHHOMN CYIIHIKE.

DKCIEpUMEHTAIFHOE  OMpeeIeHUE CKOPOCTH
CYIIKH M KOHCTAHT CKOPOCTHU CYIIIKH.

Cymika
DKCTIepUMEHTAIBHOE OIPEICIICHIE OCHOBHBIX

XapaKTCPUCTHUK NPOIECCA CYIIKHN B KUITSIIEM CJIOC.
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4.5 CamocTtosiTe1bHast padoTa 00y4yarommxcst

paizgena ITepeuenn BOIpOCOB Jist O0BeM, ®dopma
S — CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl | KOHTpPOJIs
TpancnopTupoBKa KUAKOCTEH U ra30B IO .
1 TpybomnpoBogam. KoHcTpykunu HacocoB u 6 Yerhbii
BEHTUJISITOPOB. Orpoc
Heonnopoansie cucremsl. ['uapomexanuieckue V orHuiii
1 croco0bl uX pazzaenenus. Konctpykmu 2 onpoc
OTCTOMHHKOB.
1 Koucrpykiuu ¢GpuiabTpos. 5 YcrHbIi
oTpoc
1 Koncrpykuuu nentpudyr. 6 YcrHbIi
oIpoc
1 [{uknoHsl, pykaBHbIE (GUIBTPHI, MOKpPasi OUMCTKA 6 YcTHbIN
ra30B, JEKTPOPUIBTPHI. oIpoc
5 MeTto b1 UHTEHCU(PHUKAIITT MPOLIECCOB 4 YcTHbIN
TEIUIoNepe1aun OIpoc
5 [IpombineHHble cIOCOOBI HAarpeBa U OXJIAXKACHUS 4 YcTHbIN
B XMMHUYECKON TEXHOJIOTHH. OIpoc
5 MHOTroKOpITyCHOE BhIITapUBAHUE. 4 YcTHbil
OIpoc
3 Konctpykiuu abcopOepon 6 YcrHbii
OIIpoC
3 DKCTpaKTHUBHAs U a3€0TPOIHAs peKTU(UKALIHSL. 6 VYcrHbII
PexTu¢ukaiysi MHOrOKOMIOHEHTHBIX CMeCeH. OIIpoC
3 KoncTpykuuu cymminok 6 YcTHbI
OIIpoC
3 KoHcTpyKmn 3KCTpakTOpOB. 6 YcTHbI
OIIpoC
3 HNonnsiii 00OMeH 1 MEMOpPaHHBIE TPOIECCHI. 6 VcTHbIiH
oIpoc
KypcoBoe npoektupoBanue. 3arura
3 60 KYpPCOBOTO
ITPOEKTA.

5 [lepeyeHb y4eOHO-METOUYECKOT0 O0ecleyeHHs [JIsi CAMOCTOSITEeIbLHOH PaGoThl
00y4YAOIIHUXCS 10 TUCHHILINHE

MeToaudeckue yka3zaHus I 0OYJIArOIIUXCS 110 OPTaHU3aIiHA CaMOCTOSATEIIBHON PabOThI
Mo JWCIMIUIMHE, BKIIOYas IEpeuYeHb TEeM CaMOCTOSTENbHON paboThl, (HOpPMBI TEKYIIEero
KOHTPOJIA IO AUCHUINUIMHE H Tpe6OBaHI/I$I K HUX BBIIIOJHCHUIO PAasMCIICHBI B 3J'I€KTpOHHOI\/’I
nHpopmanmonHo-oo6pazoBatenbHOM cpene CIIOI TU(TY) na caiite:
http://media.technolog.edu.ru

6 ®oH/1 OLIEHOYHBIX CPECTB /ISl MPOBeAeHUs MPOMEeKYTOUHOM aTTecTalluu
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[IpomexxyTouHasi arrectanus MO AWCHUILUIMHE MPOBOIUTCS B (opMmMe SK3aMeHa B 5
ceMecTpe, U B (hopMe 3aIUThl KYpCOBOT'0O MPOEKTA U CJauu 3K3aMeHa B 6 cemecTpe.

K mpomexyTo4Ho#l arTecTanuu JOMYCKAIOTCS CTYIEHTHI, BBIOJHHUBIINE BCE (POPMBI
TEKYILLEro KOHTPOJIS.

OK3aMeH IpeaycMaTpUBAlOT IIPOBEPKY OCBOEHHUS IPEIYCMOTPEHHBIX 3JIEMEHTOB
KOMIIETEHIIMH ¥ KOMIUIEKTYIOTCSI BOIPOCaMH (3alaHUsIMM) JIBYX BHJIOB: TEOPETUYECKUI BOIIPOC
(117151 MPOBEPKM 3HAHMI) M KOMIUIEKCHAs 3a/1a4a (11 IPOBEPKU YMEHUN U HaBBIKOB).

IIpu cnade sk3aMeHa, CTYIEHT IOJIydaeT OWJIET, COCTOSIUM M3 JByX BOIPOCOB U3
HepeyHsl BOIPOCOB M 3a/laud, BpeMsl MOATOTOBKH CTYAEHTa K yCTHOMY OTBeTy - 10 30 MuH,
BpeMs pelieHus 3a1a4u 10 50 MUH.

HpHMep BapHuaHTa 3K3aMCHAIlMOHHOI'O ouiera:

denepanbHOE TOCYIAPCTBEHHOE OI0HKETHOE YUPEKIEHHE BBICIIIETO 00pa30oBaHuUs
«Cankr-IlerepOyprckuii rocyaapcTBEHHBIN TEXHOIOTHUECKUM HHCTUTYT (TeXHUYECKUA
YHHUBEPCUTET)»
18.05.01 XumMu4eckasi TEXHOJIOTHSI IHEPTOHACHIIIEHHBIX MATEPHATIOB U W3/ eTHI
DakynbTeT MEXaHUYECKUI
Kadenpa nporeccoB u anmaparos
Kypc 3
Cemectp 5
Jucuunnuna «lIporeccel u anmapatb»

Dk3aMeHaIMoHHbIH Omet Ne 1
1. Pexxumbl TeueHust sxkuakocteii. Kpurepuii Peiinoabaca.

2. MHorokopmnycHoe Bpinapuanue. CxeMbl MHOTOKOPIYCHBIX BBINIAPHBIX YCTAHOBOK
U UX CPABHUTEJIbHAS XapPaKTEePHCTHKA
3.3amaua

3aBenyroumii kadenpoii,
J-p TeXH. HayK, mpodeccop O.M. ®nucrok

(moanuck, 1ata)

Ilpumep sapuanma 3adauu

B TpyGHOM npocTpaHCTBE KOKYXOTpYyOUaTOro TEMI000OMEHHHUKA OXJIAXKIACTCS KUIKOCTD
0T TeMHepaTypsl tiy 10 t1. Pacxon xunkoctu Gi. B MexTpyOHOE MPOCTPAaHCTBO MPOTUBOTOKOM
IOCTYNAeT BOJIAa CPEJHEro KadecTBa, KOTOpas HarpeBaercs OT tyy 10 ty. Koadduuument
TEIUIOOTAA4YH K BOJIE paBeH op. CpeqHss TeMnepaTypa CTeHKH TPYO CO CTOPOHBI XKHUJIKOCTH tery.

Onpenenuts HEOOXOAUMYIO IUIOIAAb MOBEPXHOCTU TEIUIONEPEAAUd TEIIOOOMEHHOTO
amrmapara M pacxoj OXJIaXJalouled BOJBI, €CIM YMCIOo TpyO B ammapare n, a ux auamerp d.
[TorepssMu TENIOTHI B OKPYKAIOILYIO Cpey NpeHeOpedb.

@DOHJ OLIEHOYHBIX CPECTB MO JUCHUILIMHE TpeacTasiieH B [Ipunoxenun Ne 1
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PGBYJII:TaTI:I OCBOCHHUA JUCHUIIIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCEX
3JICMCHTOB KOMHCTCHHI/Iﬁ JAOCTHUTHYT HOpOFOBHﬁ YPOB€Hb OCBOCHHA KOMIICTCHIHMHK Ha JaHHOM
9TallC — OLCHKA «YJOBJICTBOPUTCIILHO).
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7 IlepevyeHb yuyeOHBIX U3/1aHUI, HEOOXOAUMBIX /1JIs1 OCBOCHHS IMCHUILIUHbBI

a) mevyaTHble U3AAHNS

1. ®ponos, B.®. Jlekuuu no kypcy «lIpoueccel u annaparsl XMMHUUYECKON TEXHOIOTUNY:
yaeOHoe nocodue it By30B / B.®. ®ponoB. — 2-e uz ., ucrp. — Cankr-IlerepOypr: Xumuzaar,
2008. — 608 c. — ISBN 978-5-93808-158-1.

2. Pomankos, I1. I'. Merozsl pacuera mpoleccoB U anmnaparoB XUMHUYECKONH TEXHOJOTHUU
(mpumepsl u 3amaun): yuyebHoe mocobue s By3oB / II. I'. Pomankos, B. @. ®pomnos, O. M.
®muctok. — Cankrt-IlerepOypr: Xumuzaar, 2010. — 544 ¢. — ISBN 978-5-93808-182-6.

3. [Iporieccbl u ammapaThl XUMHUYECKOW TexHOJOruu. JlabopaTopHBIH MPaKTHKYM:
yaeOHoe nocobue / O. M. ®@aucrok, B. ®. ®ponos, O. B. Mypatos [u 1p.] ; MunoOpHayku
Poccuu, Cankr-IlerepOyprckuit rocyapCTBEHHBIM TEXHOJIOTUYECKUM MHCTUTYT (TEXHUYECKUU
yuuBepcuret), Kadeapa nporeccos u annaparos. — Cankr-IletepOypr: [6. u.], 2010. - 142 c.

4. OcHOBHBIE TMIpollecChl M amnmaparbl XUMu4eckol TexHosoruu: Ilocobue 1o
MPOEKTUPOBAHUIO: YUueOHOe ocoOue sl XUMUKO-TeXHOoJIoTnyeckux crell. By3oB /I.C. bopucos
[t np.]; mox pen. FO.M. JdprtHepckoro. — Crep. usn., [[lepeneu. ¢ uzn. 1991 r.]. — Mocksa:
Anbsiae, 2015. — 496 ¢. — ISBN 978-5-903034-87-1.

0) 2JIeKTPOHHbIE U3AHUS

1. O6opynoBanue 1jIsi TPAHCIOPTHPOBKH KHUJIKOCTEH U ra3oB: yueOHoe mocobue / E. U.
bopucoga, O. I1. banusix, O. H. Kpykosckuii, O. B. I'unesckas; Muno6puayku Poccuu, CaHkT-
[TeTepOyprckuil rocy1apCTBEHHBIH TEXHOJIOTMYECKUM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kadenpa mporieccoB u amnaparoB. — Cankt-Iletepoypr: [6. u.], 2017. — 27 c. // CII6I'TU:
anekTpoHHast oubmmoreka - URL: https://technolog.bibliotech.ru (nata o6pamenus: 13.10.2020).
- Pexxum gocTyna: Ui 3aperucTpup. nojab30BaTeeH.

2. [IpoexTrpoBaHWEe OJHOKOPITYCHOW BBHIMTAPHON YCTAaHOBKM HETPEPHIBHOTO JEHCTBUS:
yuebHoe nocobue /O.M. @muciok, B. . @posnos, B. B. ®omun, E.W. bopucosa; MunoOpHayku
Poccun, Canxt-IlerepOyprckuii Tocy1apcTBEHHbBIN TEXHOJOTUYECKUI MHCTUTYT (T€XHMUYECKUMN
yuuBepcutet), Kadenpa nponeccos u anmaparos. — Cankr-IlerepOypr: [0. u.], 2014. — 47 c. /]
CII6I'TU: snexktponnas 6ubamoteka - URL: https://technolog.bibliotech.ru (mata oGpamienus:
13.10.2020). - Peskum focTyma: st 3aperucTpup. MoJIb30BaTeiei.

3. bannpix, O. II. Pacuer TemI00OMEHHBIX ammapaToB: METOJIMYECKHE YKa3aHUSA K
KypcoBomy npoektupoBanuto / O. I1. bannsix, E. U. Bopucosa, O. B. MypaTtos; MuHoOpHayku
Poccun, Canxt-IlerepOyprckuii Tocy1apCcTBEHHbBIN TEXHOJOTUYECKUI MHCTUTYT (TEXHMUYECKUMN
yuuBepcutet), Kadenpa nponeccos u anmaparo. — Cankr-IlerepOypr: [0. u.], 2014. — 56 c. //
CII6I'TU: snexktponnas o6mbamoteka - URL: https://technolog.bibliotech.ru (mata oGpamenus:
13.10.2020). - Pesxxum gocTyna: uist 3aperucTpup. MoJIb30BaTeNIeH.

8 [lepeueHb IJEKTPOHHBIX 00pa30BaTeJbHBIX PECYpCcoB, HEOOXOAMMBIX IS
OCBOEHMS THCIMIIIHHBI

WuTepHeT-pecypchl:  NMPOBOAWTH TMOWCK B PAa3IMYHBIX CHCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.fu u UCIOJIb30BaTh MaTEPUAIIBI
CaliTOB, PEKOMEHIOBAaHHBIX MTPETIO/IaBaTeNIeM Ha JICKIIMOHHBIX 3aHATHSIX.

C KOMIIBIOTEPOB MHCTUTYTA OTKPBIT JOCTYI K:

eLIBRARY.RU : nayunas anekTpoHHas ounbauoreka : cailT. — Mockga, 2000 — . — URL:
https://elibrary.ru (mara oOpamenus: 05.12.2018). — Pexxum poctyma: Ijisl 3aperucTpup.
MOJIb30BaTENEH.

JIaHb : 3JE€KTPOHHO - OubOIMOTeuHas cucrema : caiit. — Cankr-IlerepOypr, 2016 —. —

URL: https: // e.lanbook.com (nara obparnenus: 19.02.2018).
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9 MeToauyeckne yKa3aHus JJsl 00y4AIOIIHXCS M0 OCBOEHHIO THCIMILINHBI

Bee Buasl 3ansaTuil no gucuuiuinie «lIpomeccel u anmapaTsl XUMAYECKONH TEXHOJIOTHUM)
IPOBOJATCS B COOTBETCTBUU ¢ TpeboBaHusaMHU cienyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3amsatuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbel yueOHbix 3ansatuil. CeMuHapbsl U
npakTuyeckue 3aHaTus. O0ue TpedoBaHUs K OpraHu3aluy U IPOBEICHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buzast yueOnbix 3ansatuii. JlJabopaTopHblie 3aHATHS.
OO6ume TpeGoBaHUS K OPraHU3alMK U IPOBEICHUIO.

CTII CIIGI'TH 048-2009. KC VYKJIB. Bunbel yuebHbIX 3aHsATui. CamocTosITENbHas
laHupyemas pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

[ImanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3yYeHHE NAaHHON JMCIUIUIMHBI, JIydlle
BCEr0 OCYILECTBIISATh Ha BECh CEMECTp, MpelycMaTpuBas MPH 3TOM DPErYISIPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHM MPABHIIBHOM OpraHM3aluu y4eOHOro mpouecca i CTYACHTOB
ABJIAETCS:

IUTAHOBOCTh B OpraHU3aluu yueOHOH paboThl;

CEpbE3HOE OTHOIIEHNE K U3YUYEHUIO MaTepHaa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATUSA CTYAEHT JOJIKEH PUXOJUTh, UMES 3HAHUS 110 YK€ U3YUYEHHOMY MaTepHaiy.

10 Mepeyennb HHGOPMANMOHHBIX TEXHOJIOTHii, HCIOJIb3YeMbIX MPHU OCYIIECTBICHUH
00pa30BaTeIbLHOTO MPOIecca Mo THCIUTLINHE

10.1 UndopmannoHHbIe TEXHOJIOTHH

B yue6HOM mporecce MO MAaHHOW JUCHMILIMHE IPETyCMOTPEHO HCIOJIb30BAHUE
WH(POPMAIMOHHBIX TEXHOJIOTHH:

YTEHUE JICKIUI ¢ UCTIONb30BaHUEM CIIal/I-pe3eHTALNH;

B3auMoIeiicTBUE ¢ oOydaronumucs nocpencrsom SMOC.

10.2 TIporpammHoOe o0ecnieyeHue
— Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);
— Mathcad 14;
— Autodesk AutoCAD 2016.

10.3 ba3bl 1aHHBIX U HH(OPMAILHOHHBbIE CIIPABOYHBIE CHCTEMbI
1. http://gost-load.ru- 6a3za 'OCTos.
2. http://elibrary.ru — Poccuiickast ToMCKOBasi CUCTEMa Hay4HBIX ITyOJIMKAIIHA.

11 MarepuajJbHO-TeXHHYECKOe o0ecleyeHrne OCBOEHHUSl MCHUIUVIMHBI B Xoje
peanu3anuu o0pa3oBaTeJbHON MPOrPaMMbl
Jlns npoBenieHus 1a00paTOPHBIX 3aHATUHN HCIONB3YETCS KOMIIBIOTEPHBIN Kilacc,
000pyIOBaHHBIN IEPCOHATBHBIMU KOMIBIOTEPaMH, 00bETUHEHHBIMU B CeTh U 14 mabopaTOpHbIX
YCTaHOBOK.

12 OcoGeHHocTM OCBOGHHMSI AWCHMILIMHBI HMHBAJIMIAMH MW JIMHAMH C
OrpPaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

JUis WHBaNMOOB M JIMI C OrPAHWYEHHBIMH BO3MOKHOCTSIMH y4YeOHBIE IPOLECC
OCYILECTBIISICTCSI B COOTBETCTBHM ¢ [loyioskeHHMeM 00 opraHM3aluu y4eOHOro Iporecca st
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0o0y4YeHHs] MHBAJIUAOB U JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTAMHU 310poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014 r.
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IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

DoHJ OLIEHOYHBIX CpeacTB 1Jisl MIPOBEACHUA l'[pOMG)KyTO‘[HOfI aTrTeCTallum 1Mo JTMCHMIIJIMHE

«IIpouecchl U annmapaTbl XUMHYECKOH TEXHOJIOTHI)

1. TlepeyeHb KOMNETEeHUUH 1 3TANOB UX (opMHUPOBAHMSI.

Wunmekc Oram
Conaepxanue
KOMIICTCHITUN (hopmupoBaHus
OIK-1 CnocoO¢H UCI0JIb30BaTh MaTeMaTHYCCKHUE,
€CTECTBEHHOHAYYHbIC U UHKEHEPHBIC 3HAHUS JJI PEIICHUS | IPOMEXYTOUHBII

3a/1a4 cBOeH NMpo(eCCUOHATLHOM S TCIILHOCTH.
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2. lloka3aTesiu U KPUTEPHHU OLlEHMBAHNUS KOMIIeTEHIIHII HA Pa3IMYHbIX 3TaNaxX UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

2.1 [loka3aTenu u KPUTECPHUHA OLNCHUBAHUA KOMIIeTeHInii IpU MPOBECACHUH IK3aM€HaA B 5 ceMecTpe

Kon n nammeHnoBanme ITokazatenu chopMUPOBAaHHOCTH Kpurepwuit YPOBHU COOPMHNPOBAHHOCTHU
UHJIMKATOpa (mecKpUMITOpHI) OLICHUBAHHUS (omucaHue BBIPAKECHHOCTH JECKPUIITOPOB)
AOCTIKCHUS «yIIOBJIETBOPUTEIBHOY» «XOPOLIO» «OTIMIHO»
KOMIICTCHIMH (MOpoTroBHIi) (cpennnii) (BBICOKMIA)
OIIK-1.16 3HaeT OCHOBHI TeopuH nepeHoca | OTBeTH Ha Nmeet npeacraBnenre | 3Ha€T OCHOBHBIC 3HaeT BBIBOJ
Onenka UMIIyNbca, Tema u Macesl (3H- Bonpockl No 1, | 06 0CHOBHBIX 3aKOHAX | YpaBHEHHS OCHOBHBIX YPaBHEHMI
a3pOANHAMUYICCKUX, 1). §’341'2'K9'10’ TUAPABIIUKY, TUAPOMEXAHUKU U THAPOMEXAHUKH U
TUAPOANHAMUYECKUX, SK3aMeHy. TETJIoNepe1auH. Teronepenadn. Jlaér | tenonepenaydu.
TCILIOBBIX MoskeTt BBIOpATH MOSICHEHUE X Mosker
XapaKTCpUCTHK YpaBHEHUS It HA3HAYEHUIO, MOXKET | chOPMYyITUPOBATH
TCXHOJIOTHHCCKOro pelieHus TpedyeMbIx 13 3a1ucaTh U JOMYUIEHUS U
fiporiecca, Terlio- 1 WH)XEHEPHBIX 3aj1a4. O0OBSCHUTD YCJIOBHS UX
Maceoreperoca. (UBUYECKUN CMBICI. | TPUMEHUMOCTH.
3HaeT TUIIOBBIE MPOLIECCHI OrtBeThl Ha Nmeet npeacrapnenue | Pa3bupaercs B 3HaeT 0COOEHHOCTH
XUMHUYECKON TEXHOJIOTHH, Bonpockl Ne 22, | o tyroBeIx MIPUHIUIIAX IEUCTBUS | KOHCTPYKIIMI
COOTBETCTBYIOIIME annapaTbl U igf;’éiﬂiiy KOHCTPYKIUSAX 1 KOHCTPYKIHUAX anmnapaToB JJs
MeTobl ux pacueta (3H-2) anmnaparoB Js OCHOBHBIX allapaToB | peaju3aiuu
MIPOBEICHUS JUTS TIPOBEICHUS THAPOMEXaHUIECKUX
THIPOMEXAHUYECKHUX U | THAPOMEXAHUYECKUX | U TeTNTIOOOMEHHBIX
TEMI000MEHHBIX U TETIO0OMEHHBIX nporeccoB. Criocobex
IIPOLIECCOB. IIPOLIECCOB. chopMyIupOBaThH
TpeOoBaHUs K
KOHCTPYKIUU
anmnapaTos.
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Ko n HaumenoBanue
HHIAKATOpa
JIOCTHOKEHHMS

KOMIIETECHIINH

[Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
(meckpunTOpHI) OTICHUBAHUS (ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)
«YOOBJIETBOPUTECIILHOY «XOpOoI1IOo» «OTJIINYHO»
(TIopoTOBEIii) (cpemumit) (BBICOKHMIR)
YMeer onpenenaTs Xapakrep OrseTsl HA Nwmeer npeacrasienne | Moxer omnpenenuts | CriocobeH BBIOHpATh,
JIBIDKCHMS JKHUJIKOCTEH M T'a30B; Borpocel Ne 3, | o XapaKTEPUCTHUKAX OCHOBHBIE 000CHOBBIBATH
OCHOBHBIE XapaKTEPUCTUKHA 1’9812 i‘i;ajjé }:1-;- THUITIOBBLIX XapPaKTCPUCTHUKHU MCTOAbI pacqéTa
IIPOLIECCOB TEILIO- 1 " | TEXHOJIOTUYECKUX TEXHOJIOTMYECKUX XapaKTEPUCTUK
macconepenaun (Y-1). MPOLECCOB! MPOLECCOB: TEXHOJIOTHYECKUX
TUJPOMEXaHUYECKUX, TUJIPOMEXAHUYECKHUX, | MPOIECCOB.
TETUIOOOMEHHBIX. TETUIOOOMEHHBIX.
YMeer paccuuTHIBATH OtBeTHI HA Nwmeer npeacrasnenue | Bemoanser pacuersl | CriocoOeH
napaMeTpsl U BHIOMPATh Bonpockl Ne, 0 MpPUHIUIAX pacyeTa | MapamMeTpoB 00OCHOBBIBATH BEIOOD
anmnaparypy 411 KOHKPETHOI'O 20’ 21’ 31’ K TEIUI00OMEHHON TEII000OMEHHBIX THUIIA
XHUMAKO-TEXHOIOTMIECKOTO OK3aMCHY arnmaparypel. aImapaTos. TEMI00OMEHHOTO
nporiecca (Y-2). alrapara u
OTPENICTUTH €T
OCHOBHBIE Pa3MepBhl.
Baaneer meromamu pacuera u OtBeThl Ha Nwmeer npeacrasnenne | Bemomusier pacuersr | CiocoOeH
aHaJIM3a TUTIOBBIX MPOIIECCOB BOTPOCH! Ne 0 METOoJax pacuéra OCHOBHBIX Pa3MepoOB | aHAJIM3UPOBATh U
xumuueckoii rexnonoru (H-1). 24-26, 29, 30 x arraparoB TEIIO00OMEHHBIX BBIOMPATH METOIBI
SK3aMCHY. XUMHYECKON armaparos o pacuéra anmnaparos,
TEXHOJIOTHH. COOTBETCTBYIOIINM YUYHUTHIBAs
METO/IUKaM. 0COOEHHOCTH MX

KOHCTPYKIMHU U
YCIIOBHS IIPOBEACHUS
mpouecca.
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2.2 Tloka3aTe/ii  KPUTEPHH OLIEHUBAHUSI KOMIIETEHIMI MPH NMPoOBeAeHNHU IK3aMeHa B 6 ceMecTpe

Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHMPOBAHHOCTHU
HHIAKATOpa (meckpunTOpHI) OTICHUBAHUS (ommMcaHMe BEIPAKEHHOCTH JTECKPHUIITOPOB)
AOCTHKCHUSA «YIOBIETBOPUTEIHLHO» «XOPOILIO» «OTJINYHOY»
KOMIICTCHINH (OpoTOBHIii) (cpennuii) (BBICOKHIA)
OIIK-1.16 3HaeT OCHOBHI TeopuH neperoca | OTBeTs Ha Nwmeer npeacraBienue | 3HaeT OCHOBHBIC 3HaeT BBIBOJI
Onenka UMITyJIbCa, Teria u Maccel (3H- Borpockl N 1- | 65 0cHOBHBIX 3aKOHAX | ypaBHEHHMS OCHOBHBIX YPaBHEHUI
a’pO/IMHAMUYECKHX, | 1), 6, xoKsameny. | \acconepenaun. Maccorepeiayn. Maccorepeiayn.
rUApOTMHAMUYICCKUX, Mosxet BbIOpaTh JTa€T nosicHeHue ux Moxer
TCILTOBBIX ypaBHEHUS IS Ha3HAYEHHIO, MOXKET | CHOPMYIIUPOBATH
XapakTCPUCTHK pelieHus TpeOyeMbIxX 13 3a1ucaTh U JOMYUIEHUS U
TCXHOJIOTHHCCKOTO MHKEHEPHBIX 3a/1au. OOBSICHUTH YCIIOBUS UX
fiporieccd, TEIIo- 1 ¢bu3nvecKkuit CMbICI. | TPUMEHUMOCTH.
MACCOTIEpEHOC. 3HaeT TUIIOBBIE MPOILIECCHI Otsersl Ha Wmeet npeacrasnenue | Pa3Oupaercs B 3HaeT 0COOEHHOCTH
XUMHUYECKON TEXHOJIOTHH, Borpockl Ne 12, | o nasnauenmw, MIPUHIUIIAX IEUCTBUS | KOHCTPYKIIMI
COOTBETCTBYIOIIHE aIllllapaThl U %g:gi 53’56’ TCXHOJIOTUICCKUX 1 KOHCTPYKIIUAX anmnaparoB JJIs
MeToibl uX pacueta (3H-2) BKSaM,CHy, CXeMax, THTIOBBIX OCHOBHBIX alllapaToB | peaau3anun
saruTa KOHCTPYKIHUAX ISl IPOBEICHHUS MaccOOOMEHHBIX
KYPCOBOTO ariapatos JUrd MaccooOMEHHBIX npoueccos. Criocoben
HpoeKTa MPOBCACHIA IIPOLIECCOB, B chopMyIupOBaThH
MaccOOOMEHHBIX
METOJIaX UX pacyera. | TpeOOBaHUS K
IIPOLIECCOB. S —
anmnapatoB. CiocoOeH
BBIOUpATD,
00OCHOBBIBATh

METOIBI X pacuéra
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Ko n HaumenoBanue
HHIAKATOpa
JIOCTHOKEHHMS

KOMIIETECHIINH

[Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
(meckpunTOpHI) OIIEHWBaHUS (omrMcaHue BHIPAKEHHOCTH JECKPUIITOPOB)
«YOOBJIETBOPUTECIILHOY «XOpOoI1IOo» «OTIHYHO)
(TIopoTOBEIii) (cpemumit) (BBICOKHMIR)
Ymeer onpenensiTe XxapakTep OrtBeThl Ha Nmeer npeacrasienne | MoXeT onpenesnTb Crniocoben
JIBIDKCHMS JKHUJIKOCTEH M T'a30B; sonpockl Ne 10, | 06 ocHOBHBIX OCHOBHBbIE 000CHOBAaHHO
OCHOBHBIE XapaKTEPUCTUKHA 11’ 16’ 17’ 33k XapaKTCPUCTHUKAX XapPaKTCPUCTHKHU BI)I6paTI> METOAbI
[POLIECCOB TEIUIo- 1 OK3aMCHY . THIIOBBIX MacCcOOOMEHHBIX pacuéra
macconepenaun (Y-1). MacCOOOMEHHBIX MPOLECCOB. XapaKTEPUCTUK
MPOIECCOB. MacCcOOOMEHHBIX
MPOLECCOB.
YMmeer paccuuThIBATH OtBeThI Ha Nwmeer npeacrasnenue | Beimomnaser pacuersl | CiocoOeH
napaMeTpsl U BHIOMPATh Bonpock! Ne, 0 MpPUHIUIAX pacyeTa | MapamMeTpoB 00OCHOBBIBATH BEIOOD
anmnaparypy 411 KOHKPETHOI'O %3_1258' 52' 25' MaccoOOMEHHOMN MaccOOOMEHHBIX THUIIA
XUMHKO-TEXHOJIOTHYEeCKOrO ’ anraparypsl. arrnaparoB. MacCOOOMEHHOTO
nporecca (V-2). iﬁj‘;?y’ anmapara u
KYPCOBOTO ONPEACIUTH Ero
poeKTa OCHOBHBIE Pa3MEPBHI.
Baaneer meromamu pacuera u OtBeThl Ha Nwmeer npeacrasnenne | Bemomusier pacuersr | CiocoOeH
aHaJim3a TUIOBBIX MPOILIECCOB Borpocel Ne 7- | o MeTomax pacuéra OCHOBHBIX pa3sMEpPOB | aHATU3UPOBATh U
xumuueckoit Texnonorn (H-1). 9,23 32k MaccoOOMEHHBIX MacCcOOOMEHHBIX BBIOMPATH METOIBI
SK3aMeHy, armapaToB armaparoB 1o pacuéra anmnapaTos,
sailmra XAMHYECKON COOTBETCTBYIOIIUM YUUTBIBAS
g{; Zizzm TEXHOJIOTHH. METOJIUKAM. O0COOCHHOCTH HX

KOHCTPYKIMHU U
YCIIOBHS IIPOBEACHUS
mpouecca.
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[Ixana ouenuBanwus coorBerctByer CTO CIIOI TU(TY).
[To mucruUIUIMHE TPOMEXKYTOYHAs aTTECTAlMsS IMPOBOJAUTCS B (opme 3K3amMeHa B 5

ceMecTpe, IIKaja OLEHHBAaHUS — OalIbHAs W B (opMe 3alIUThl KypCOBOTO NMPOEKTa U CAAYH
9K3aMeHa B 6 ceMecTpe, LIKajla OLleHUBaHUs — OaJibHasl.

3. TunoBble KOHTPOJIbHBbIE 32JaHUA /1JIs1 IPOBEAEHUS MPOMEKYTOUHOI aTTecTAlMU
3.1 TunoBbie KOHTPOJIbHBbIE 3aJaHUS 1/l IPOBeEICHUS] IPOMEKYTOYHOI aTTecTalnu
B (popme 3Kk3aMeHa B S ceMecTpe

a) Bompochl sl OLEHKH 3HAHUM, YMEHMAd M HaBBIKOB, CHOPMHPOBAHHBIX Y

cryaenta no komnerenuuun OIIK-1:

1.

agblrwn

~

10.
11.

12.
13.
14.
15.

16.
17.

18.
19.
20.

21.
22.

23.
24.

25.

26.
217.

Juddepennmanbaoe ypaBHEHHE PaBHOBECHs KUIKOCTU Ditnepa. OCHOBHOE ypaBHEHHE
TUAPOCTATUKH.

3aKOH BSI3KOI0 TpeHUs. BA3KOCTh HBIOTOHOBCKUX U HEHBIOTOHOBCKHX JKMJKOCTEH.
Pexxumbl TeueHus sxxkunkocteit. Kpurepuii Pelinomnbaca.

VYpaBHeHHE HEPa3pbIBHOCTH IIOTOKA. Y paBHEHUS pacxoja.

JuddepenunansHoe ypaBHEHHE JABW)KCHHUS HBIOTOHOBCKOM JKUAKOCTU (ypaBHEHHE
Hasne-Croxkca).

VYpaBHenue bepHymm ais uzaeanbHONM W peanbHOW kuIKocTU. Ero sHepreTmueckuit
CMBICIL.

[Tpunoxxenus ypaBuenus bepnysmu (TpyOka [Turo-Ilpanarnsa, mepras quadparma).
Onpenenenue pacxoja HSHEPrMM Ha TPAHCHOPTHUPOBKY JKUIKOCTEH UM Ta3oB IO
TpyOOnpoBOIaM.

Teopus mogo0ust — ocHOBa (PU3MUECKOr0 MOJIEIHpOBaHUs. TeopeMbl oao0us.

BeiBog kpuTepueB ruapoauHaMuyeckoro nogodus. Ux ¢pusnueckuii cMpici.
['unpaBnuyeckoe COMPOTHBIIEHWE TPEHUS B TPyOONpoBOJAE TMpH JIAMHHAPHOM H
TypOyJIEHTHOM pexxuMax. MecTHbIe CONTPOTHBIICHUS.

Bunel nepenoca temnotsl. TenoBble OanaHCh

3akoH TernonpoBoaHocTH Dypee.

JuddepenunanpsHoe ypaBHEHUE TEIUIONPOBOAHOCTH. CTalmoHapHas TEIIONPOBOIHOCTh
OZHOCJIIOWHOW U MHOTOCIIOMHOM IIJIOCKOW CTEHKH.

JuddepenumansHoe ypaBHEHHME IepeHoca TeIUloThl B mHoToke (YpaBHeHue Dypne-
Kupxroga).

BriBon kputepueB TerioBoro nogodus. Mx dusnueckuii cMpici.

Tenmootnaua 6e3 (a30BbIX MPeBpaIIeHUI PH CBOOOIHOM M BBIHYXJIEHHOM JBMKEHUH
cpenpl. OOImKN BUJ KPUTEPHAIBHBIX YPaBHEHUH.

Temnoornadya npu KOHAEHCALUU Hapa.

Temootnava npu KUMNEHUU KuakocTu. Kpusuc kunenus.

OObmee ypaBHeHHe Teronepenaun. CBsa3p MexAy Kod(p(UIMEHTaMH TEIUIOOTAAYd U
TEIJIoNepe1adu.

CpenHsist pa3HOCTb TEMIIEPATYp B TEIUIOOOMEHHBIX ammaparax. BeiBog popmyiisl.
KoHcTpyKiuun TUNOBBIX TEIJIOOOMEHHBIX ammapaToB. CpaBHHUTEIbHAsI XapaKTEpUCTUKA
TEIIOOOMEHHBIX aIlapaToB.

[TpoMbIlITIeHHbIE TETNIOHOCUTENHN, UX TEIUIOTEXHUYECKUE XapaKTEPUCTUKH.

Pacuer momaay moBEpXHOCTH TEIIONEPEAAYN KOXKYXOTPYOHOTO TEIIIOOOMEHHUKA IS
HarpeBaHus KUAKOCTH IPEIOLUM MTaPOM.

Pacuer momany MOBEpPXHOCTH TEIUIONEPENaud KOXKYXOTPYOHOTO XOJOJMJIBHUKA JUIS
CHUCTEMBI XK-XK.

Cxema 0JTHOKOpIIyCHOH BaKyyM-BbIIIAPHOW YCTAaHOBKH.

OnHOKOpIYyCHOE BBIMapUBaHUE. MarepualbHBIH W TEIUIOBOM OallaHChl Tpoliecca
BBITIAPUBAHUA.
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28.
29.

30.

31.
32.

33.
34.
35.
36.
37.
38.
39.

40.

Pacuer nomany noBEpXHOCTH TEIUIONEPEAAUN BBIIIAPHOIO aapara.

Pacyer pacxoma rperomero mapa B BblapHOM anmapare. OnpeneneHue pacxona
OXJIQXKJAIOIIEeH BOJBI B 0ApOMETPHUECKOM KOHIEHCATOPE.

Temmneparypa KuIleHHsl pacTBOpa B BbIIapHOM anmapare. O0mas u nosje3Has pa3HOCTb
TEMIIepaTyp IIpU BbIIIapUBAHUU.

THUnoBbIE KOHCTPYKIIMY BBIIAPHBIX aIllIapaTOB U UX CPABHUTEIIbHAS XapPAKTCPUCTHUKA.
MHorokoprnycHoe BblnapuBanue. CXxeMbl MHOTOKOPITYCHBIX BBIITAPHBIX YCTAHOBOK M HX
CPAaBHUTEJIBHBIE XapaKTEPUCTHUKHU.

MHOTrOKOpITyCHOE BhIITapUBaHKue. MaTepruanbHbIi U TETJIOBOM OalaHCHI.
MHorokopitycHoe BbllapuBaHue. Bei6op uncia Kopiycos.

Pacuer Termno00OMEHHBIX anmapaToB METOJIOM UTEPAIIHA.

HeonHoponHble cCHCTEMBI U THAPOMEXAHUYECKHE METOIBI UX Pa3ACICHUS.

Paznenennie HEOTHOPOIHBIX CUCTEM MO AEHCTBUEM CHIIbI TSDKECTH. lIblieocaaurenbHbIe
KaMepbl U OTCTOMHMKH.

Pa3nenenue HeOAHOPOHBIX CUCTEM O] AEUCTBUEM LIEHTPOOEKHOM cuiibl. KoHCTpyKIIMn
IIUKJIOHOB U LIEHTPU(YT.

'mppomexaHndeckue METOJAbl OYHMCTKM Ta30B OT MbUIM. THUIOBBIE KOHCTPYKLHHU
anmnaparos.

Ounprpanys. KoHcTpykunu GuibTpoB.

3.2 TumnoBble KOHTPOJbHBbIE 3aJaHUSl JJs TPOBEAEHUS] NPOMEKYTOUHOM
arrecranuu B opme 3k3aMeHa B 6 cemecTpe

a) Bompocel A5 OLEHKHM 3HAHWH, YMEHHMH W HaBBIKOB, C(OPMHPOBAHHBIX Y

cryaenTa no komnerenuuu OIK-1:

16.
17.

18.

OCHOBHBIE TEOPETUUECKHE MOJIENH NTPOLIECCA MACCOOTAAauYH (IIJIECHOYHAs,
NPOHUKHOBEHUS, TU(PPY3MOHHOTO MTOTPAaHUYHOT'O CII0S).

JuddepenunanbHoe ypaBHeHHE KOHBEKTUBHO-AM(PPY3MOHHOTO NEepeHoca Macchl.
JIBIoKyIas cuja U HalpaBJIEHUE MacCOOOMEHHOTr0 MpolLecca.

VYpaBHeHUsI MaccooTauu U Maccornepenadu. CBsa3b K03(h(PUIIMEHTOB MacCOOTIauU U
MaccoIlepeIayu.

[Tono6ue MmaccooOMeHHbIX (AU Py3uOHHBIX) MporieccoB. OO BUI KPUTEPUATBHOTO
ypaBHEHHMS Ui pacyera K03()(HUIMEHTOB MacCOOTAAUH.

Mertoap! onpezieneHust 00LIero Yucia eAMHUL IepeHoca.

Pacuer HacaO4YHBIX KOJIOHH IIPH JIMHEHHON PaBHOBECHOW 3aBUCHMOCTH.

PacueTr HacagO4YHBIX KOJIOHH IIPU KPUBOJIMHEWHON PAaBHOBECHOMN 3aBHCUMOCTH.
Pacuer TapenpuaThix K0Jg0HH. OnpeeneHue BbICOTHI U THAMETPA.

. TCOpCTI/IquKI/I MHUHHUMAaJIbHBIN pacxoa KUJKOCTHU Ha OPOIICHUC 36C0p6HHOHHOﬁ

KOJIOHHEI. DKOHOMUYECKH ONTUMAIIbHBIN pacxon a6cop6eHTa.

. Be16op Hacaaku. ['mapoanHaMudeckue pexxuMbl padOThl HACAJOUHBIX KOJOHH.
. HemipeprIBHO AeiicTBYIOMMAs aOCOPOIIMOHHO-1eCOPOIIMOHHAs YCTaHOBKA.
. Kak onpenenunts sxcriepuMeHTaibHO KO3(PGUIIMEHT Macconepe1aun B HacaI09HON

a0COPITMOHHOM KOJIOHHE?

. MarepuanbHblil 6anaHC peKTH(PHUKAIIMOHHON KOJOHHBI HEPEPHIBHOTO JICHCTBHUS.

VYpaBHeHUs pabounx JTUHUM.

. TennoBoii 6anaHc peKTU(hUKAITMOHHON KOJOHHBL. OTpeesieHne pacXxo10B TPEIOIIero

rnapa u OXJIAKIAroUEnd BOJIbI.

TeopeTnuecku MUHUMAIBHOE U ONTUMAJIbHOE ()JIETMOBBIE UHCIIA.

Bnusinue pacxona ¢uierMbl Ha ABHKYILYIOCS CHILY, pOIlecca, Ha TMaMeTp U BBICOTY
pPeKTU(UKALIMOHHON KOJIOHHBI, HA PACcXO/Ibl TPEIOIIETO Mapa M OXJIaXAaroIIeld BOIbI.
Cxema peKTH(PUKAIMOHHON YCTAaHOBKH HEMPEPHIBHOTO JCHCTBUSA.

26



19. KoncTpykuuu Tapenaok pekTudukamonHoi komoHHbL. Koaddurment oboramenus.

20. DKCTpaKTHBHAS U a3€0TPOMHAS PEKTU(DUKALIUH.

21. TIpocras neperonka. [leperonka ¢ BOASHBIM IapOM.

22. MarepuanbHbIi OaaHC OJTHOKPATHOM IKCTpakiuui. KOHCTPYKITUU IKCTPAKTOPOB.

23. PacueT npoTUBOTOYHOM 3KCTPAKIIMK HA OCHOBE YPaBHEHHS MaccolepeauH.

24. Ancop6uust. CtaThKa U KWHETHKA. AZCOPOIHS B HEMOABMKHOM CIIOE.

25. Kak ompeaenuTs 3KCIEPUMEHTAITBHO 00BEMHBINH KO3 PUITUSHT Maccomepeaadu B
MPOTUBOTOYHOM ajicopOepe co B3BELIEHHBIM CI0eM a1copOeHTa.

26. CymmibHbBIE areHThI, UX OCHOBHBIE MTAPAMETPhI U CBSI3b MKy HUMHU.

27. MarepuanbHbIii 0aaHC KOHBEKTUBHOM CYIIKHU. Y IENbHBIA PacXo CyIIMIBHOTO areHTa.

28. TerutoBoii OaTaHC KOHBEKTHUBHOM CYIIKHU. Y ACNBbHBINA pacxos TernoThl. Termooit KIT/I.

29. N300paskeHre OCHOBHBIX BAPHAHTOB CYIIMIBHBIX IMPOLIECCOB Ha qUarpaMme 1-x.

30. KoHCTpyKIIMN KOHBEKTUBHBIX CYIIHIIOK.

31. KonTakTHas, paguallioOHHAas1, BRICOKOYACTOTHAS M CyOIMMaIOHHAs CYIIKA.

32. Pacuer BpeMeHH Ipoliecca KOHBEKTUBHOM CyIIKU. BriBoA ypaBHEHHIA.

33. Kuneruka npouecca KOHBEKTHBHOM CYIIIKH.

34. Cxema CylmIUIBLHONW YCTAHOBKH CO B3BEUICHHBIM CJIOEM JIMCIIEPCHOTO MaTepuana.

4.TemMbl KypCOBBIX IPOEKTOB:

1. IIpoexkTupoBaHHE BaKyyM-BbIIIAPHOW YCTAHOBKH.
2. IlpoexTupoBaHMEe PEKTU(UKALUOHHONW YCTAHOBKH.

5. MeToanuyeckne MarepuaJbl [IJisl ONpeaesieHUs] MPoOleIypP OLEHHBAHUS 3HAHMIA,
YMEHHI M HABBIKOB, XaPaKTEPHU3YWIIMX dTanbl GOPMUPOBAHUS KOMIIETEHIHI.

[IpomexyTouHass arTecTalss MO TUCIHUIUIMHE TIPOBOAUTCA B COOTBETCTBHH C
tpeboBanusmu CTO CIIGI' TU(TY) 016-2015. KC YKIIB. Ilopsimok opranu3aii 1 IpoBeIeHUs
3a4€TOB U SK3aMEHOB.

BreimonHeHNE KYpCOBOTO MPOEKTa MO JAUCIHMIUIAHE IMPOBOJUTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI TU(TY) 044-2012. KC YK/B. Bunsl yueOubix 3ansatuii. KypcoBoii
npoekT. KypcoBas pabora. O0mue TpedoBaHus.
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