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1 IlepeyeHb NJaHMPyeMbIX pe3yJIbTATOB O0y4YeHUS] MO JMCLHHUIIJIMHE, COOTHECEHHBIX € IJIAHMPYEMbIMH pPe3yJbTATAMH OCBOEHHS

o0pa3oBaTe/IbHON NPOrPaMMBbl

Jns ocBoeHusi 0Opa3oBaTeIbHONW MpOrpaMMbl OakallaBpuaTa OOYYalOUIMICS TOJKEH OBIAJETh CIEAYIOUIMMH pe3ylbTaTaMd OOYy4YeHHUs IO

JIUCHUILIINHE.

Ko 1 HaumenoBanue
KOMIIETEHIINU

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemblie pe3yabTaThl O0ydeHUs
(meckpunTOpHI)

OIIK-2

Crroco0eH caMOCTOSITENLHO
IPUMEHSTH IPHOOPETEHHBIE
MaTEMaTU4YCCKUC,
€CTECTBEHHOHAYYHbIE,
COLMAIIBHO-DKOHOMHUYECKHE U
npodeCCHOHAIBHBIC 3HAHUS JIJIS
peIHeHI/IFI I/IH)KCHepHI)IX 3a1a4 B
MAaIIHHOCTPOCHHH.

OIIK-2.5

Br16op u pacuet o6opyaoBaHus 1715
MIPOBE/ICHUS] XUMHKO-
TEXHOJIOTHIECKOTO MPOoLecca.

3HaThb:

— TCOpCTI/I‘ICCKI/IC OCHOBBI FI/IIlpOMexaHI/I‘IeCKI/IX, TCHJIOO6MCHHI)IX,
MacCOOOMEHHBIX IIPOLIECCOB XMMHUYECKOi TexHonoruu (3H-1);

— anmapaTypHoe 0OPMIICHHE OCHOBHBIX TEXHOJIOTHYECKHUX TPOIIECCOB
(3H-2).

YMeTh:
— OMpeIEsATh OCHOBHBIE XapaKTEPUCTUKU TEXHOJIOTHUECKOTO MpoIecca

(V-1);

Baanern:
— HaBBIKaMH pacyeTa OCHOBHBIX anmnapaToB Xumudeckoit Texxonorun (H-1).




2 MecTO THCHMILJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOorpaMMbl

JIMCIUIUIMHA OTHOCHTCS K AMcuuIuiHaM oos3arenpHoi yactu (b1.0.11 ) u uzydaercs Ha
3 Kypce B 5 u 6 cemecTpax.

B MeroaudeckoM IlaH€ JUCHUIUIMHA ONUPAETCs Ha JUCHUIUIMHBL: "®dusumka',
"Marematuka", " @Ousndeckas Xumus' .

[Tomydyennsie B mporecce u3ydeHus aucnurumabl "lIporecchl u ammapartbl” 3HaHWMS,
YMEHHSI M HABBIKA MOTYT OBITh MCIOJIh30BaHbI B HAYYHO-UCCIIEA0BATEIBCKON paboTe, MPOEKTHO-
TEXHOJIOTHYECKOW TpaKkTUKe OakajaBpa W NP BBIIIOJHEHHH BBITYCKHON KBaTM(UKAITMOHHON
paboTHI.

3 O0beM TUCIHHUILIHHEI

Bcero,

Bun yqe6H01/1 pa6OTH 3E/aKaIIeM. qaCcoB

OO0masi Tpy10eMKOCTb M CUMILINHBI 8/288

(3aUeTHBIX eAMHULY aKaJIEMHUYECKUX YacOB)

KonTakTHasi padora ¢ npenoaaBaresiemM: 130
3aHATUA JEKIIMOHHOTO THIIA 36
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 90

CEMHUHApBI, TPAKTUUYECKHUE 3aHATHS 36

nabopaTopHbIe PabOTHI 36
KypcoBoe npoektupoBanue (KP nmu KII) 18
KCP 4
JpyTue BUIIBI KOHTAKTHON paboThI -

CamocrosiTenbHas padora 122

®opma TeKylIero KOHTPOJIA Kp (2)

dopmMa NPOMEKYTOUHOI aTTeCTallUMU Dk3amen (36), 3auer,

KII




4 Coaep:xanue JTUCHUNIMHBI
4.1 Pa3aeibl MCHUIJIMHBI M BUAbI 3aHATHIA

n/n

pasaciia IMCHUIIIIMHBL

3aHgaTus
CEMHUHAPCKOT0
THIIA,
aKaJieM. 4achl

HaumenoBanue

aKaJI€M. 4achbl

3ausaTusa JICKIITMOHHOI'O THIIA,
MPaKTHYECKHE
3aHATUA
JlaboparopHbie
paboThI

CeMuHapsbl u/uinu

CamocTtosTenbHas padbora,
aKaJieM. Yachl

dopMupyembie KOMIETCHITUN

DopMupyeMbIe HHIUKATOPHI

1 | l'magpomexaHHUECKUE MPOIECCHI 6

»
»

OIIK-2

OIIK-2.5

TenoBble TPOLIECCHI.
Brimapusanue

12 12 12

OIIK-2

OIIK-2.5

3 | MaccooOMeHHBIE MPOIIECCHI

18 18 18

OIIK-2

OIIK-2.5

4.2 3aHATHA JEKIUOHHOI0 THIIA

No
paszena
TIMCIIATUTHHEI

HaumenoBaHue TeMbl
U KpaTKoe COJIep KaHNe 3aHATUS

O0bewm,
aKaJ. 4achl

HMuaHoBanmonHas
dbopma

1

I'mapomexanuyeckue nNpoueccol

3aKOH COXpaHEeHUsl CyOCTaHIIMH. 3aKOHBI
COXpaHEHHUsI MACCHI, JHEPTUU U KOJIMYECTBA
JBIKEHUS. BA3KOCTB )KUIKOCTEH, HBIOTOHOBCKUE U
HEHBIOTOHOBCKHUE KUIAKOCTH. PexXuMbl TeueHus
xunkocteid. OcHOBBI Teopuu nogodus. Kpurepun
nono6us. BeiBoa kputepues noaoous.
VYpasaenne HaBbe-Crokca. opmyna ['arena-
[Iyazeiins.

OCHOBHOE ypaBHEHHUE TMAPOCTATUKH. Y paBHEHHE
bepnymn. ['napaBinyeckoe COpOTUBICHAE
TpyOOIIPOBOJIOB U aNIaparos.

6

Craiin-
Mpe3CHTAIHS

TensioBbIe mpoueccol

Tennonepenaua. TemnoBoit  Gamanc. Ilepenoc
TCIIJIOTHI. KOHBCKIIHA, TEIIJIOIIPOBOAHOCTD,
TEIUIOBOE M3JIy4YEHHE. YpPaBHEHHE KOHBEKTHUBHOU
TEIUIONPOBOJHOCTH. YPAaBHEHMS TEIUIOOTAAud H
teronepenadn. CpeaHsas pa3HOCTb TEMIIEpATyp.
[TogoOue mporeccoB TEIUIOOTAAaud. | HITOBBIE
Cllydyau KOHBEKTUBHOTO TEIJIOOOMEHa.

OcHOBHBIE KOHCTPYKLUHU TEMI000MEHHBIX
anmnapaTtoB, MX CpPaBHUTENIbHAs XapaKTEPHUCTHUKA.
OCHOBHBIE TPOMBIIUIEHHBIE TEIUIOHOCUTENH, HX
CpPaBHUTEJIbHAS XapaKTEPUCTUKA.

Pacuer TeniooOMeHHO# anmapartypsl.

12

Cnain-
Mpe3eHTaIUs

6




Ne
pasznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaJl. 4achl

NunoBanunonHas
dbopma

BoinapuBanue

MeTo1bl TPOBEICHUS BbIIIAPUBAHUS.
OnHOKOPIYCHBIE M MHOTOKOPITYCHBIE BBIIIAPHbBIE
YCTAaHOBKH. MaTepuallbHbIi U TEIUIOBOW OaiaHCHI
OJTHOKOPITYCHOM M MHOTOKOPILYCHOW BBIIIAPHBIX
ycTaHOBOK. ONTUMaJbHOE 4YHUCIO KOPIYCOB B
MHOT'OKOPITYCHOI BBIIIAPHOU YCTaHOBKE.
BelnmapuBanue ¢ TEpMOKOMIIPECCUEM.
Knaccugukanus 1 KOHCTPYKIIMM OCHOBHBIX THUIIOB
BBIIIAPHBIX alllapaToB.

OcHOBBI TEOPUH MACCOOOMEHHBIX IIPOLIECCOB

Knaccugukanus u obmas xapakTepucTHKa
MacCOOOMEHHBIX IPOLECCOB. 3aKoHbI (ha30BOro
paBHOBecus. HampaBienue npoTekaHus Macco-
OOMEHHBIX  mporeccoB.  MonekynsipHas U
KOHBEKTHBHAsA u(dy3us. OCHOBHOE ypaBHEHHE
Maccorepeiadi. Y paBHEHUE MaCCOOTIAuH.

MarepuanbHblii 6ajlaHC U ypaBHEHUE JTMHUU
pabounx  KOHIEHTpaumii.  J[Bwxkymias  cuia
MaccooOMEHHBIX TmporieccoB. [lomobue mporeccos
nmepeHoca BemiecTBa. PacueT MaccoOOMEHHBIX
armaparos.

AOcopOums

OO6mume cBeneHuss o Tporecce M 00JacTu
€ro MpaKTHYECKOTo MpuMeHeHus. PaBHoBecue mpu
abcopbuuu. 3akoH ['enpu. MatepuanbHblil 6anaHc
abcopOrumu. VYpaBHeHne  JIUHUM ~ paboumx
KOHIIEHTpauuii. MUHUMaQJIbHBI W ONTHUMAaJIbHbBIN
yaenbHbIe pacxonbl abcopbenta. Cxembl abcopO-
IMOHHBIX YCTaHOBOK. KoHCTpykimu abcopOepos.
Pacuer aGcopbepos.

PexkTudguxanus

[TpyHIHN pexTudUKaInn. Cxemsl
YCTaHOBOK HEIPEPBIBHON peKTudUKaLNN.
MarepuanbHslii OanaHc HEIIPEPBIBHOU
pekTudUKanuu OMHAPHBIX cMeceil. YpaBHEHHA
TMHUKR  paboumx  KoHUeHTpanuid. DrermoBoe
YKCII0. 3aBUCUMOCTh Pa3MEPOB KOJOHHBI (BBICOTHI
U JMaMeTpa) M Pacxoia TEeIUIOTHl OT BEIMYMHBI
¢nermoBoro umcna. KoHcTpykumm pekTuduka-
IIMOHHBIX anmaparoB. Pacder peKkTH(UKAIMOHHBIX
KOJIOHH.

18

Craiin-
pe3eHTAIHS




Ne
pasznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaJl. 4achl

NunoBanunonHas
dbopma

Cyumka
OO6mme cBeneHUs O Mporecce U 00JacTu
€ro MpaKTUYECKOro MnpuMeHeHHs. KOHBEKTHBHas
cymka. OCHOBHBIE TTApaMETPhI BIAKHOTO BO3/IyXa.




4.3 3aHATHS CeMHHAPCKOIr0 THIA
4.3.1 CemuHappl, NpaKkTHYecKHe 3aHITHS

Ne HaumeHnoBanue tembl O0bemM, NuHoBaunoHHas
pasiera U KPaTKOE COJICpKAHUE 3aAHATUS aKaJl. 4achl dbopma
JUCLUTIIUHBI
TexHuveckas rupaBIIdKa. WHTEpaKTUBHAS
I'mapocratuka. Bsaskoctb. YpaBHEeHHE pacxoa. dbopma:

1 PexxuM TeueHus JKUIKOCTU. Y paBHEHUE 4 [IPOBECHUE
bepuymnu. [lotepu naBneHus Ha TpeHUE U POJIEBBIX U
MECTHBIE CONPOTUBJICHUS JICJIOBBIX UTP

1 XapakTepucTuka Hacoca, paboTa Hacoca Ha CeTb. 2 i
Pabouas Touka.

TernnooOmeH.

2 TernoBoii 6ananc. Temmonepenada. CpeaHsist 5 i
pasHocTh Temneparyp. Koagdunment
TeIJIoNepe1ayun.

2 TennooOMeHHUKN. 4 )
Pacuyer Terootnaun. Pacyer TermnooOMeHHUKaA.

Brimapusanue.

2 MarepuanbHbIi U TETJIOBOM OaIaHCHI. 2 -
MHOrOKOpITyCHOE BBIITAPUBAHHUE.

MaccooOMeHHBIE POLIECCHI. WHTEpaKTUBHAs
Maccootnaya u macconepeaya. dopma:

3 Koaddumnmentsr maccooTnaun u 6 TIPOBE/ICHHE

MaccCorepeaaim. I[BI/DKYHIaH CuJia mmpounecca. POJEBBIX U IEIIOBBIX
Urp

AbcopOrust. UHTEpaKTHBHAs

Marepuanpueiii  Oananc. Pacuer BBICOTBI U dopma:

3 JIMaMeTpa  HAcaJO4YHbIX  KOJIOHH. Pacuer 6 TIPOBE/ICHHE

TapenbyaThIX KOJIOHH. POJIEBBIX U JIETIOBBIX
Urp
Pextuduxarnms WHTEpaKTUBHAs
MarepuanbHbIi U TETIJIOBOM OaaHCHI dopma:
3 pekTudukanuu. Pacdyer peKTHPUKAIIMOHHBIX 6 IPOBEICHHUE

KOJIOHH

POJIEBBIX M JIEIOBBIX
Urp




4.3.2 JlabopaTopHble padoThl

Ne
paszzena
JIUCIIUILINHEI

HanmeHoBaHue TeMsl
U KpaTKO€ CO/IEp KaHUE 3aHATUS

O0BeM,
aKaJl. 4achl

[Ipumeuanue

['uapaBaruecKoe COMPOTHBIICHUE CETH.
DKcIepUMEHTATbHOE OIpeesieHIe
KO2()PUITMEHTOB TPEHHUS 1 MECTHOTO
COINPOTHBIICHUSI.

Omnpenenenne XxapakTePUCTUK [IEHTPOOEKHOTO
BEHTUJIATOPA.

DKCIepuMEHTAIBHOE OIPEIETICHUE XapaKTEPUCTHK
LEHTPOOEIKHOTO BEHTUJIATOPA U XapaKTEPUCTUKU
cetu. [loctpoenue paboueli TOUKH U ONpeaeeHUue
I1apaMeTpoB pabOThl BEHTUISITOPA HA CETh.

W3yyenue mporiecca TemiooOMeHa B
KOXYXOTpyO4aToM TEmI000MEHHHUKE.

Pacuer ko3¢ pureHToB Temonepeaayn u
TCIIJIOOTAAa4YH. BI)IBOI[ YpaBHCHUA U1 pacucTa
kpurepust Hyccenbra.

VcnpiTanue ABYyXKOPITYCHOHM BbhITAPHOU
YCTAHOBKHU.

W3yueHne qByXKOPIYCHOM BBIMTAPHON YCTaHOBKH.
Ompenenenue k03P GUIIUEHTOB TEIJIONEPEIaYH B
KOpIIycax; OnmpeeeHne yaeIbHOro pacxo/ia
TPEIONIETo Tapa.

Ab6copbuus.

DKCcIepUMEHTAITbHOE MCCIIeIOBAaHNE
THJIPOAMHAMHYECKUX U MacCOOOMEHHBIX
XapaKTepUCTHK HacaJl0uHOro adbcopbepa

Pextudukarms.

DKcIepUMEHTAIIbHOE OIpe/ieNIeHHEe OCHOBHBIX
roKasaresei paboThl Tapeab4aToit
PEKTH(PHUKAIIMOHHON KOJIOHHBI.

N3yuenue mpouecca CylKy B BO3AYIIHOM
HUAPKYISIIUOHHON CYIINIIKE.

OKCIIEpUMEHTAIBHOE  ONpPEACIEHUE  CKOPOCTH
CYLIKH ¥ KOHCTaHT CKOPOCTH CYILIKH.

Cymika
DKcrepuMeHTAIbHOE OIpe/ieJIeHHe OCHOBHBIX
XapaKTEPUCTHK MPOIECCA CYIIKH B KUIISIIEM CIIOE.

10




4.4 CamocTtosiTebHast padoTa 00y4yarommxcst

paizgena ITepeuenn BOIpOCOB Jist O0newm, ®dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl | KOHTpPOJIs
JCITUTIAHBI
TpancniopTupoBKa >XuAKOCTEN U ra3oB. Hacockl u V CTHBIH
1 BEHTWJIATOPBI U UX KOHCTPYKIMH. BricoTa 14 onpoc
BCAChIBaHMS M HATHETAHMUS.
Heonnopoanslie cucreMsl. ['uapomexannueckue Ve THb
1 crocoObl uX paznencHus. Konctpykiuu 6 ompoc
OTCTOMHMKOB.
VYcerHbii
1 Koncrpykiuu GpriibTpos. 6 onpoc
1 Koncrpykuuu nentpudyr. 5 ¥ CTHbilf
OTpoc
1 L{uKII0HBI, pyKaBHBIE (PHIBTPBI, MOKpasi OYMCTKA 5 VYcerHbIi
ra3oB, AJIEKTPODUIBTPHI. OTpoc
Temmoornaya TpW  BBIHYXKICHHOM  JIBHDKCHUU Ve THAL
2 TeroHocuTensd.  [IpomonpHOE M MONEpPEYHOe 10
o0TeKaHHe. onpoc
5 Temmoornaua mpu KOHACHCAIMM W TEIUIOOTJada 10 YcTHbil
P KUTICHHH. oIpoc
2 KoHncTpykuuu TermiooOMeHHUKOB. 10 ¥ CTHbilf
OIIpoC
2 Metonanl WHTeHCU(pUKauu MPOLIECCOB 10 YcTHEBIN
TerIonepe1ayn OIIpoC
2 [IpombIiieHHbIE CIOCOOBI HAarpeBa M OXJIAXKACHUS 10 VYcrHbII
B XMMHYECKON TEXHOJIOTHHU. OIIpoC
3 CrenuanbHble BUIIBI peKTHUHUKAITTT 20 ¥ CTHbil
OIIpoC
TeopeTnyeckas u peaibHasA CYyIIUIIKH.
3 N3o06paxkenue npoiiecca Cymku B guarpamme |-X. 16 YcTHbIN
CymunbsHble BapyaHThl. Pacxon Bo3yxa v TEII0THI orpoc
Ha MPOLIECC CYIIKH.

5 [lepeyeHb y4eOHO-METOUYECKOT0 O0ecneyeHHs [JIsi CAMOCTOSITEeIbLHOH PaGoThl
00y4aroIMXCH M0 JUCUMUIIIMHE

Metoanyeckue yKazaHus JJs 00ydaroIuxcs 1Mo OpraHu3aluy caMOCTOATEIbHOW paboThI
10 JUCIWIUIMHE, BKIIOYas TIepeYeHbh TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJIS MO JUCHUIUIMHE U TpeOOBaHMS K HX BBIMOJHEHUIO pa3MEIIEHbl B AJIEKTPOHHOM
uHpopMannoHHo-o6pazoBarenbHoit cpene CIIOI TU(TY) Ha caiire:
http://media.technolog.edu.ru

6 ®oH/1 OLIEHOYHBIX CPECTB /JIsl MPOBeAeHUS POMEeKYTOUHOM aTTecTalluu

[TpomesxyTouHas arTecTanus MO AUCHUILIMHE MPOBOIUTCA B opMe 3aueTa, IK3aMeHa U
3aIUTBI KypCOBOTO MPOEKTA.

K mpoMexxyTouHoO#l arTecTanuu JOMYCKAIOTCSl CTYIEHTHI, BBIOJHHUBIINE BCE (POPMBI
TEKYILEr0 KOHTPOJISL.
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3ayer mpeaycMaTpUBAIOT BBIOOPOYHYIO MPOBEPKY OCBOEHHS IPEIYyCMOTPEHHBIX
9JIEMEHTOB KOMIIETEHLMH M KOMIUJIEKTYIOTCSI BONpOCaMM (3aJaHUsAMM) CIEIYIOUIero BHJA!
BOIPOC (U1l TPOBEPKU 3HAHUN U YMEHUI).

IIpu cnade 3adera, CTYJEHT MOJydYaeT JBa BOIPOCA M3 IEPEYHS BOIPOCOB, BpEMs
MOJATOTOBKU CTYJE€HTa K YCTHOMY OTBETY - 70 30 MuH.

[Ipumep BapraHTa BOIPOCOB Ha 3a4eTe:!

BapuanTt Ne 1
1. Tlorepu naBiieHUs HAa TPEHHUE U MECTHBIC CONPOTUBIICHYISL.

2. YCTpOICTBO BHIMAPHBIX aNapaToB.

DK3aMeH NpelycMaTpUBalOT MPOBEPKY OCBOCHUSI NPEAYCMOTPEHHBIX 3JIEMEHTOB
KOMITETCHIIMM U KOMILUIEKTYIOTCS BOIIPOCaMH (3aIaHHUsIMU) JIBYX BHJIOB: TEOPETHUECKUI BOMPOC
(17151 MPOBEPKU 3HAHMI ) M KOMIUIEKCHAS 3a/1a4a (U1 IPOBEPKU YMEHUI U HABBIKOB).

IIpu cnaue sk3aMeHa, CTYIEHT IOJIydaeT OWJIET, COCTOSALIMM M3 ABYX BOIIPOCOB W3
IepeyHsl BONPOCOB U 3a/layM, BpeMs IMOATOTOBKU CTYJIEHTa K YCTHOMY OTBeTy - 10 30 MuH,
BpeMs pelieHus 3aaa4du 10 50 MUH.

HpI/IMep BapHaHTa 3K3aMCHAIITMOHHOT'O ounera:

®denepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE YUPEXkKAECHHE BhICIIEr0 00pa3oBaHUs
«Cankr-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTHUECKUNM HHCTUTYT (TEXHUYECKHIMA

YHUBEPCUTET)»
15.05.01 IIpoekTrupoBaHHe TEXHOIOTHUSCKUX MAIITHH U KOMIDIEKCOB
DaxkyabTeT MEXaHUYECKHI
Kadenpa npoieccos u anmapatoB
Kypc 3
Cemectp 6
Jucuunnuna «lIporeccel u anmapartb»

DK3aMeHanMoOHHbINA Omiter Ne 1

1. YpaBHeHus1 MaccoOTIa4u U Macconepeiayu.
Casa3b K03 GUINEHTOB MACCOOTIAYM M MaccolepeIayu.

2. Pacuer TapeibyaThiX KoJIOHH. OnipenesieHne BICOTHI U IHaMeTpa.
3. 3apaua

3aBeayromuii kadenpoi,
I-p TEXH. HayK, mpodeccop O.M. ®nuciok

(moamnuck, nara)
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Ilpumep eapuanma 3adauu

B tpyOHOM mpOCTpaHCTBE KOKYXOTPYOUATOTO TETNIOOOMEHHUKA OXJIAKIACTCSI JKUIKOCTh
OT TeMIIepaTyphl tiy 10 ti.. Pacxon xuakoctu Gi. B MexTpyOHOE IPOCTPAHCTBO MPOTUBOTOKOM
MOCTYIaeT BOJA CPEJHEr0 KauecTBa, KOTOpas HArpeBaeTcs OT tpy 10 tr. Kodddumment
TEIUIOOTIa4YM K BOJIC PaBEH 0. CpeHss TeMrepaTypa CTeHKH TPYO CO CTOPOHBI XKUIKOCTH teyi.

Onpenenuth HEOOXOIUMYIO IUIOMAAbh MMOBEPXHOCTH TEIUIONEPEIadYd TETUIO0OOMEHHOTO
amnmapara ¥ pacxoJi OXJIKIAIOIIeH BOJBI, €CIM YKHCIOo TpyO B ammapare n, a ux auametp d.
[ToTepsiMu TETIOTHI B OKPYKAIOIIYIO Cpey MpeHeOpedb.

@DOHJ OLIEHOYHBIX CPEJCTB MO JUCHUILIMHE TpeacTasiieH B [Ipunoxxenun Ne 1
PesynbraTthl OCBOEHHS JUCLHUIUIMHBI CUMTAKOTCSA JOCTUTHYTBIMHM, €CIM I BCEX
3JIEMEHTOB KOMIIETEHIIMM JOCTUTHYT IIOPOrOBBI YPOBEHb OCBOCHHUS KOMIIETEHLUM HA JaHHOM
JTane:
a) 71 3auéTa — OIICHKA «3a4ET
b) s 9K3aMeHa — OLIEHKA «YIOBJICTBOPUTEIHLHO.
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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.®. ®posoB. — 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 XUMUYECKON TEXHOJIOTHUU
(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-IlerepOypreckuii rocyJapCTBEHHBIN TEXHOJOTUYECKUM 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 mocodue JIIsl XUMUKO-TeXHoornueckux crei. By30B /I".C. bopucos
[t np.]; mox pen. FO.M. JdprtHepckoro. — Crep. usn., [[lepeneu. ¢ uzn. 1991 r.]. — Mocksa:
Anbsiae, 2015. — 496 c. — ISBN 978-5-903034-87-1.

0) 2JIeKTPOHHbIE U3AHUS

1. O6opynoBanue 1jIsi TPAHCIOPTHPOBKH KHUJIKOCTEH U ra3oB: yueOHoe mocobue / E. U.
bopucoga, O. I1. baunbix, O. H. Kpykosckuit, O. B. I'nneBckas ; Muno6puayku Poccun, CaHkT-
[TerepOyprckuii rocy1IapCTBEHHBIH TEXHOJIOTHYECKUNH MHCTUTYT (TEXHUYECKUU YHUBEPCHUTET),
Kadenpa mporieccoB u amnaparoB. — Cankt-Ilerepoypr: [6. u.], 2017. — 27 c. // CII6I'TU:
anekTpoHHas oubimoreka - URL: https://technolog.bibliotech.ru (nara o6pamenus: 13.10.2020).
- Pexxum noctyna: a1 3aperucTpup. nojab30BaTENEH.

2. bannbix, O. II. Pacyer TerioOOMEHHBIX ammapaToB: METOAWYECKHE YKa3aHUS K
KypcoBomy npoektupoBanuto / O. I1. bannsix, E. U. Bopucosa, O. B. Myparos ; MuHoOpHayku
Poccun, Canxt-IlerepOyprckuii Tocy1apcTBEHHbBIN TEXHOJOTUYECKUI MHCTUTYT (T€XHMUYECKUMN
yuuBepcutet), Kadenpa nponeccos u anmaparos. — Cankr-IlerepOypr: [0. u.], 2014. — 56 c. //
CII6I'TU: snexktponnas 6ubamoreka - URL: https://technolog.bibliotech.ru (mata oGpamienus:
13.10.2020). - Peskum focTyma: st 3aperucTpup. MoJIb30BaTeiei.

8 [lepeueHb 3IJEKTPOHHBIX 00pPa30BaTEJbHBIX PeCypcoB, HeOOXOAMMBIX IJs
OCBOEHMS THCIMIIJIHHBI

WuTepHer-pecypchl: MPOBOAUTH IMOMCK B  Pa3iMYHbIX CHCTEMax, TaKMX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u UCIOJIb30BaTh MaTEPUAIIBI
CaliToB, pEKOMEHJOBaHHBIX MPEIO0/IaBaTEIeM Ha JIEKIIMOHHBIX 3aHATHUSX.

C KOMIBIOTEPOB MHCTUTYTA OTKPBIT JOCTYI K:

eLIBRARY.RU : nayunas anekTpoHHas ounbauoreka : cailT. — Mockga, 2000 — . — URL:
https://elibrary.ru (mara oOpamenus: 05.12.2018). — Pexxum jgoctyma: Ijisl 3aperucTpup.
MIOJIB30BaTENEH.

JIaHp : 3J€KTPOHHO - OMOIMOTeuHas cucreMma : caiit. — Cankr-IlerepOypr, 2016 —. —

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

Bee Buasl 3ansaTuil no gucuuiuinie «lIporeccel n anmapaTsl XUMUYECKON TEXHOJIOTUN)
IPOBOJATCS B COOTBETCTBUU ¢ TpeboBaHusaMHU cienyromux CTII:

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

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbsl yueOHbix 3ansatuil. CemuHapel u
npakTuyeckue 3aHaTus. O0ue TpedoBaHUs K OpraHu3aluy U IPOBEICHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTHii. JIJabopaTopHbie 3aHATHS.
OO6ume TpeGoBaHUS K OPraHU3alMK U IPOBEICHUIO.

CTII CIIGI'TH 048-2009. KC YKIB. Bunbl yueOHbIX 3aHsATui. CamocTosiTelbHas
laHupyemas pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

[ImanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yYEHHE IAaHHOW MUCIMIUIMHBI, JTy4Ile
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 OTHOIIECHNE K U3YUYEHUIO MaTepHala;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATUSA CTYAEHT NOJIKEH PUXOJUTh, UMES 3HAHUS [0 YK€ U3YUYEHHOMY MaTepHainy.

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

10.1 UndopmannoHHbIe TEXHOJIOTHH

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

YTEHUE JICKIUI ¢ UCTIONb30BaHUEM CIIal/I-pe3eHTALNH;

B3auMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SMOC.

10.2 TIporpammHoOe o0ecnieyeHue
— Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);
— Mathcad 14;
— Autodesk AutoCAD 2022.

10.3 ba3bl JaHHBIX H HH(POPMAIHOHHbIE CIIPABOYHbIE CHCTEMbI
1. http://gost-load.ru- 6aza 'OCTos.
2. http://elibrary.ru — Poccuiickast TOMCKOBasi CHCTEMa HAyYHBIX MTyOIMKAIIHA.

11 MarepuajbHO-TeXHHYECKOE o0ecriedyeHHe OCBOEHHUsl JUCHUIJIMHBI B XOJe
peaiu3anuu 00pa3oBaTeJbHONH MPOrpaMMBbI
st mpoBeieHust 1Ta00paTOPHBIX 3aHATUH UCIIONB3YETCSl KOMITBIOTEPHBIN KJ1ace,
000pyIOBaHHBIN NIEPCOHANTBHBIMUA KOMIIBIOTEPaMHU, 00bEJMHEHHBIMU B ceTh U 14 mabopaTopHbIX
YCTaHOBOK.
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12  Oco0eHHOCTH OCBOCHHSI [JUCHUILIMHBI HWHBAJIHAAMH W JHONAMH C
OrPaHUYEeHHBIMHM BO3MOKHOCTSIMH 3/10POBbS

Jns MHBaNMAOB W JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU Yy4€OHBIE IMPOIIECC
ocyuiecTBisieTcss B coorBercTBuu ¢ [lonoxkeHnem 00 opranuzanuu yd4eOHOro mporecca it
0o0y4eHHsT MHBAJIWJOB W JIMI[ C OrPAaHUYEHHBIMM BO3MOXXHOCTAMHU 310poBbs CIIGI'TU(TY),
YTBEPKICHHBIM pekTopom 28.08.2014 r.
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IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTauuu
no nucuuniaune «I[poueccesl U anmapaTe»

1 Ilepeyenb KOMNeETEeHIMIT ¥ 3TANIOB UX GOPMHUPOBAHUA

Wnpexc Oran
ConeprxaHne
KOMIIETEHIINHT hopmMupoBaHUS
OIIK-2 Cnoco0eH caMOCTOSITeIbHO NPUMEHATh IPUOOPETECHHBIE | MPOMEKYTOUHBII

MaTeMAaTHY€CKHUE, €CTECTBCHHOHAYYHbIC, COILIMAJIbHO-
O9KOHOMUYECCKUEC U HpO(i)eCCI/IOHaHI)HI)IG SHAHUHA I
PCIICHUA MHXKCHEPHBIX 3a/1a4 B MAalIMHOCTPOCHU U
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2 Iloka3aTe/ M 1 KPUTEPHUH OLIEHUBAHMS KOMIIETEHIMIA HA PA3JIMYHBIX 3Tanax ux (POpMHUPOBaAHUS, IIIKAIA OLlEHUBAHUSA
2.1 Tloka3aTe i U KPUTEPUHU OLlEHNBAHNUSI KOMIETEHIUIl IPU MPOBeIeHNHU 3a4éTa B 5 cemecTpe

Kon 1 nanmeHoBaHME HHAUKATOPA [TokazaTenmn Kpurepnii YPOBHU COOPMHPOBAHHOCTHU
JOCTHXKCHHUA KOMIICTCHIIN C(l)OpMI/IpOBaHHOCTI/I OLICHUBaHUA (OHI/IcaHI/IG BBIPA’)KCHHOCTH ILGCKpI/IHTOpOB)
(eckpunTOpHI) «aaHeT»
(TIOpOTroBHIii)

OIIK-2.5 3naer OrtseTsl HA Nwmeet npeacrabienne 00 OCHOBHBIX 3aKOHAX
BeiGop u pacuer 06opynoBaHus s TEOPETUUYECKHUE OCHOBBI Borpocsr Ne 1, 2, TUAPABIIMKY, TeIUIONepenadyu. MoskeT BEIOpaTh
TIPOBEACHI XUMUKO-TEXHOJIOTMICCKOTO | ryipoMex aHUIECKHX, 4-7,11,12 x YpaBHEHUS ISl peLICHHS TPEOYSMbIX HHKCHEPHBIX 3a/1ad.
fiporecea. TEIIOOOMEHHBIX, 3aeLy.

MacCOOOMEHHBIX

MPOLECCOB XUMUYECKOM

texHojoruu (3H-1).

3Haer OrBeTsl Ha Hwmeer npeacraBieHue O TUIIOBBIX KOHCTPYKLIHAX

Bonpockl Ne 21, 25

arnmnaparypHoe anmnapaTtoB /IS MPOBEACHUSI TEIJIO0OMEHHBIX MTPOLIECCOB.
oopmIteHrEe OCHOBHBIX K 324€Ty.
TEXHOJIOTHYECKUX
nporieccoB (3H-2).
Ymeer OtBeThl HA HNmeer npencraBieHne 0 XapakKTepUCTUKAX TUITOBBIX
OIPEAEIIATH OCHOBHBIE Bompockr Ne 3, TEXHOJIOTUYECKHUX IIPOLIECCOB: TMAPOMEXAHUYECKUX,
XapaKTEepPUCTUKHU 8-10, 13:17’ 22, TEMI000MEHHBIX.

23 x 3auéry.
TEXHOJIOTMYECKOI0
nporiecca (Y-1).
Baaaeer OrBeTsl Ha HNwmeer npencrasiieHne o MeToaax pacuéra
HaBBIKAMH pacyeTa BOIPOCk! Ne TEII000MEHHUKOB U BBIITAPHBIX aIIapaToB.
OCHOBHBIX aIlllapaToB 18'?0’ 24k

3auéTy.

XUMHYECKON TEXHOJIOTUH
(H-1).
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2.2 Iloka3aTe/id M KPUTEPUH OlleHMBAHUS KOMIIeTEeHIIUI NPHU NMPOBeIeHUH IK3aMeHa B 6 cemecTpe

Kon n nHaumenoanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHINKATOPA JTOCTIDKCHHUS (meckpunTOpHI) OTICHUBAHUS (ommrcaHwe BRIPAXKEHHOCTH IECKPHUIITOPOB)
KOMICTCHIINH «Y/IOBJIETBOPUTEIBHO «XOPOILO» «OTIIMYHO»
(TIopoTOBEIii) (cpemumi) (BBICOKHMIA)
OIIK-2.5 3Haer OTBeTHI HA Nwmeer npeacraBienue | 3HaeT OCHOBHBIC 3HaeT BBIBOJ OCHOBHBIX
Bri6op u pacuer TEOPETUYECKUE OCHOBBI Bonpockl Ne 1, | 66 0cHOBHBIX 3aKOHAX | ypaBHEHHs YPaBHEHHMH
obopynoBaHus 1A THAPOMEXaHUYECKUX, 2,4, 6,11, 16, Maccorepeaadn. Maccorepeaadm. Macconepenadn. Moxer
HPOBE/ICHHA XHIMUKO™ TEII00OMEHHBIX, 19,20 x Mosxet BbIOpaTh Jlaét nosicHeHue ux copMynHupoBaTh
TexHoTOTHeeroro MAacCOOOMEHHBIX IIPOLIECCOB N ypaBHEHUS IS HA3HAYCHUIO, MOXKET | JONYLICHUS U YCIOBUS
fipotiecca. XUMHYECKON TEeXHOJIOTUU camra ’
KYPCOBOTO perieHus: TpeOyemMbIxX W3 3amucaTh u WX IPUMEHUMOCTH.
(3H-1). MPOEKTA. MHKEHEPHBIX 3a/1a4. OOBSICHUTH
(bu3nyecKui CMBICI.
3uaer OtBeThl HA Wmeer npeacrasnenue | Pazbupaercs B 3HaeT 0COOEHHOCTH
anmapaTrypHoe ohopmIIeHIE Bompocsl Ne 12, | o TumoBbIx MIPUHIIMIAX IEUCTBUS | KOHCTPYKIUI ammapaToB
OCHOBHBIX T€XHOJIOTMYECKHUX 14,17 % KOHCTPYKIIHAX M KOHCTPYKIHAX AT peain3annun
nporeccos (3H-2). Jk3aMery, annaparoB Juist OCHOBHBIX alllapaToB | MacCOOOMEHHbIX
3auura TIPOBEICHNUS JUISL TIPOBE/ICHHUST nporeccos. CriocobeH
KypCOBOTO
HpoeKTa. MacCOOOMEHHBIX MacCOOOMEHHBIX chopMynupoBaTh
MPOLECCOB. MPOLECCOB. TpeOOBaHUS K
KOHCTPYKIIMH aIllapaToB.
Ymeer OrBeTsl Ha Nmeet npeacrapnenue | Moxer omnpeaenuTs | CriocoOeH BBIOUPATS,
OIIpEAEIATh OCHOBHBIE Borpockl Ne 3, | o xapakTepHCTUKAX OCHOBHBIE 000CHOBBIBATh METOIBI
XapaKTePUCTUKU g’llfia 1:<L35a h}f}vly TI/IHOBLI6X XapaKTe6pI/ICTI/IKI/I pacqéTz% XapaKTePUCTHK
TEXHOJOTHYECKOTO Tpotecca | o o > | MaccoOOOMEHHBIX MacCcOOOMEHHBIX MacCcOOOMEHHBIX
(¥-1). KypCOBOTO IIPOLIECCOB. IIPOLIECCOB. IIPOLIECCOB.
MIPOEKTA.
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Kon n naumenoBanue INoka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHIUKATOPA TOCTIDKCHHUS (meckpunTOpHI) OTICHUBAHUS (ommrcaHme BRIPAXKEHHOCTH IECKPHUIITOPOB)
KOMIICTCHIINH «YIOBIIETBOPUTEILHO» «XOPOLIO» «OTJIMYIHO»
(TTOpOroBBbIiA) (cpenuuit) (BBICOKHIA)
Baaneer OtBeThl Ha Nmeet npeacraBnenue | Bemmomusier pacyersl | CriocoOeH aHATUM3UPOBaTh
HaBBbIKAaMH pacyeTa OCHOBHbIX | BOTIPOCHI 0 MeTozax pacuéra OCHOBHBIX Pa3MEpPOB | M BBIOMPATh METOJIbI
anmapaToB XMMHYIECKOH Ne 7-10 k anmnapaToB MacCOOOMEHHBIX pacuéra anmnaparos,
Texuosorun (H-1). 22;?;?5” XUMHYECKON aImaparos 110 YYHUTHIBass OCOOEHHOCTU
TEXHOJIOTHH. COOTBETCTBYIOLIUM WX KOHCTPYKIUHU U
g}g Z?(};Z.ro METOAUKAM. YCJIOBUSI IPOBEACHUS

npouecca.

20




[Ixana ouenuBanwus coorBerctByer CTO CIIOI TU(TY).
[To mucrUIUIMHE TPOMEXKYTOUHAS aTTeCTaIlUs IPOBOJAUTCS B (hopme:
— 3a4era, pe3yibTaT OICHUBAHUS — «3a4TCHO», «HE 3a4TeHO»; s momyueHus 3adéra

JOJIKEH OBITh JOCTUTHYT «IIOPOTOBBII» ypOBEHb CPOPMUPOBAHHOCTH KOMIIETEHITHIH;

— OK3aMC€Ha, IIKajia OICHUBaHUA — OapHas.

3 TunoBbie KOHTPOJIbHBbIE 321aHUsI /ISl IPOBeIeHUs IPOMEKYTOUYHOMH aTTecTAluN
3.1 TunoBbie KOHTPOJIbHBbIE 3aJaHUsl IS NPOBeJAEHUS MPOMEXKYTOYHOH aTTecTAllMM B
¢opme 3auérTa B 5 cemecTpe

=

~ow

13.
14.

15.
16.

17.
18.

19.

20.
21.

22.
23.

24.
25.

Bomnpocsl 1J151 OLleHKY 3HAHMI, YMEHUI U HABBIKOB, COPMHPOBAHHBIX Y CTY/I€HTA
o komnerenuuu OIIK-2

VYpaBHEHME HEPa3PbIBHOCTH ITOTOKA. Y PaBHEHUSI pacxo/a.

Huddepennnanbable  ypaBHEHHUS  paBHOBecHs Oinepa. (OCHOBHOE  ypaBHEHHE
TUAPOCTATUKH.

Pexxumebl Teuenus xxuakoctei. Kputepuit PeiiHosnbca.

Huddepenunansapie ypaBHEHHUS ABMKEHUS Ditiepa.

JuddepennnanbHoe ypaBHEHHE ABW)KCHHUS HBIOTOHOBCKOHM JKHUIKOCTH (ypaBHEHUE
Hasne-Croxkca).

VYpaBHeHue bepHymM Uil WICAbHOW M pealbHOW KUAKOCTU. Ero sHepreTnyeckuiu
CMBICIL.

[Tpunoxxenus ypaBuenus bepnymu (tpyoka [Iuro-Ilpanntns, mepHas nuadparma).
Teopust mogo6ust — ocHOBa (PHU3MUECKOr0 MOJIETMPOBaHUs. TeopeMbl og00usl.

Kputepuu ruapoaunamudeckoro noaoous. Ux guandeckuii cMbICII.

. 'mppaBinueckoe conpoTuBiIeHUE TPEHUS B TpyOOnpoBojie. MecTHbIE COPOTUBIEHHUS.
. Bunpl nepenoca TemoTsl. 3aK0H TEMIONPOBOAHOCTH Dypre.
. JuddepennmanbHoe ypaBHEHHE IepeHOca TEIIoThl B MoToke (YpaBHeHue Dypbe-

Kupxroga).

Kpurepuu ternoBoro nogo6us. MIx ¢puznueckuii cMbICII.

Tennootnaua 6e3 (pa30BbIX MpeBpalleHUi NP CBOOOIHOM M BBIHYKIACHHOM JIBUKECHUU
cpenpl. OOImuKN BUJ KpUTEPUAIBHBIX YPaBHEHUH.

Temnmoornaya npyu KOHAEHCALMK NIapa U IPU KUIIEHUH XKUAKOCTH. Kpusuc kunenus
OcHoBHOe ypaBHeHue Temonepeaadu. CBsa3p Mexay KodhduireHTaMu TeIIo0TAaud U
TEIUIONEPEIauH.

CpenHsist pa3HOCTh TEMIIEPATYp B TEMJIOOOMEHHOM arrmapare.

Pacyer nmiomaayu mMoBepXHOCTH TEIUIONEPEadd KOKYXOTPYOHOTO TETNIOOOMEHHHKA ISt
HarpeBaHus )KMJIKOCTH TPEIOIIUM [1apOM.

Pacuer nmoBepxHOCTH TeIUIONEpEIayy U PacXo1a OXJIaXk/IaolIel BOJIbI B KOKYXOTPYOHOM
XOJIOIMJIBHUKE JIJIS1 CUCTEMBI JK-K.

Pacuer TeniooOMeHHBIX annapaToB METOAOM UTEPALIUN.

KoHCTpyKIIMM THMOBBIX TEMI00OMEHHBIX ammapaToB. CpaBHUTENbHAs XapaKTEPUCTHKA
TerI000MEHHBIX anmnapaTos.

IIpoMbIITIEHHBIE TETNIOHOCUTENH, UX TEIUIOTEXHUYECKNE XapaKTEPUCTUKH.

Temneparypa kunenus pactBopa. OOmas M IoJie3Has Pa3HOCTb TEMIEpaTyp IpHU
BbIIIApPUBAHUU.

Pacder miomaam NoBepXHOCTH TEIUIONEPEIayy BBINTAPHOIO annapara.

KoHcTpyKIMK BhINApHBIX annapaToB U X CPAaBHUTENbHAS XapaKTEPUCTHKA.
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3.2 TunoBbie KOHTPOJIbHBbIE 3aJaHUsl IS NPOBeJAEHUS MPOMEKYTOYHOH aTTecTAllUH B
(dpopme 3x3amMeHa B 6 cemecTpe

Bonpocek! 111 OleHKU 3HAHUI, YMEHU M1 HABBIKOB, CGOPMHUPOBAHHBIX Y CTYJAEHTA
no kommnerennuu OIK-2

w N

18.
19.
20.
21.

OOw1ast XxapakTepucTUKa MacCOOOMEHHbIX MpoleccoB. CriocoObl BEIPAXKEHUsI COCTaBa
¢a3. ®a3oBoe paBHOBECHE.

JIBIKy1as cujia U HarpaBJieHHe MacCOOOMEHHOTO MpoLecca.

MarepuanbHblii Oananc. YpaBHeHue padodeil IMHUM MacCOOOMEHHOTO Ipoliecca.
Mexanu3mbl iepeHoca Bemectsa. JugdepennuaibHoe ypaBHEHHE KOHBEKTHBHO-

1 Py3MOHHOTO MTEPEHOCA MACCHI.

[Tono6ue MmaccooomenHbIX (Mudhy3noHHbIX) mporeccoB. Kputepuu nmomgoodus.
OOmwmii BUJ KpUTEPUAILHOTO YpaBHEHHUS IS pacdyera K03 (HUIIMEeHTOB MaCCOOTIAuH.
VYpaBHeHUs MaccooTnauu U Maccornepesaun. Cs3b K03()GUIHMEHTOB MacCOOTAAYH U
Maccorepeaayu

Mertoab! onpezeneHus o0LIero Yuciaa eAUMHUL IepeHoca.

Pacuer HacagO4YHBIX KOJIOHH IIPH JIMHEHHON PABHOBECHOW 3aBUCHMOCTH.

PacueT Hacas04YHbBIX KOJIOHH IIPU KPUBOJIMHEHHON paBHOBECHOW 3aBUCUMOCTH.

. Pacuet TapenpuaThix KojoHH. OmnpeaeneHne BEICOTH M THaMETpa.

. Koappurment oboraimenus Tapeiaku.

. Beibop nacaaku. ['mapoanHamudeckue pexkuMbl pabOThI HACAIOUYHBIX KOJIOHH.

. MarepuanbHbiif 0anaHc abcopbepa. YpaBHeHue paboyeit JIMHUY.

. AnmaparypHoe opopmieHue npouecca abcopOuuu. CpaBHUTENbHAS XapaKTEPUCTUKA

abcopOepoB.

. MarepuanbHblil 0aiaHC peKTU(PUKAIIMOHHON KOJOHHBI HEMPEPHIBHOTO IEHCTBHSL.

YpaBHeHuUs pabounX JIMHUM.

. CnieunanbHble BUABI PEKTUPHUKALIIH.
. KoHCTpyKIIuu Tapenok peKTu(pHUKalMOHHON KOJIOHHBI U UX CPaBHUTEIbHAs

XapaKTEPUCTHKA.
OcHOBHbBIE TapaMeTpPhI BIAXKHOTO BO3/1yXa U UX ONpeseeHre o auarpamme |-X.
N300paxeHne OCHOBHBIX BapHaHTOB CYLIMIIBHBIX IIPOLIECCOB HA quarpamme |- x.
KonrtakTHas, paananoHHasi, BBICOKOYaCTOTHAs U CYOJIMMAallMOHHAs CYIIKA.
MarepuanbHblii 0anaHC KOHBEKTUBHOM CYHIKH. Y IeNbHBINA pacXo/ CYIIMIBHOTO
arcHra.

4 TeMbl KYpCOBBIX IPOEKTOB

4.1 IIpoexkTpoBaHHE BaKYyyM-BbIITapHON YCTaHOBKHU.
4.2 TlpoekTupoBaHUE PEKTUPHUKAIIMOHHON YCTaHOBKH.
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5 MeToanyeckne MaTepuaIbl J1Jis1 ONpe/aeSeHis MPoIe1yp OleHNBAHNUS 3HAHUI, YMEHUH 1
HABBIKOB, XapaKTePHU3YIOIINX ITANbl GOPMUPOBAHUS KOMIETEHIHIA.

[IpoMexyTouHass arTecTals TO JUCIUIUIMHE TIPOBOJMUTCS B COOTBETCTBHH C
tpeboBanusmu CTO CITGI' TU(TY) 016-2015. KC YKIB. Ilopsimok opraHu3aiuy 1 IpOBeISHUS
3a4E€TOB M SK3aMEHOB.

BrImonHeHHne KypcoBOTO MpOEKTa IO JUCHUIUIMHE TPOBOJUTCS B COOTBETCTBUH C
tpeboBanusimu CTO CIIGI TU(TY) 044-2012. KC YKIB. Buabl yueOubix 3anatuii. KypcoBoi
npoekT. KypcoBas pabora. O6mue TpedoBaHus.
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