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1 IlepeyeHb NJAHMPYeMbIX Ppe3yJIbTATOB O0y4YeHUS] MO JAMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMBbIMH pe3yJIbTATAMH OCBOEHUS

o0pa3oBaTeIbHOM NPOTrPaMMBbI

Jns ocBoeHusi 0Opa3oBaTelIbHON MporpaMMbl OakalaBpuaTa OOydYaromMiics TOJDKEH OBIAJETh CIEAYIOUIMMH pe3ylbTaTaMd OOYy4YeHHUs IO

JUCHUTIIINHEC:

Ko 1 HaumenoBanue

KOI[ 1 HAUMCHOBAHUC MHIHUKATOpA

[Inanupyemblie pe3ynbTaThl 00yUeHUs

KOMIIETEHIIH JOCTH)KEHUS] KOMIIETEHLIUU (eckpunTopsl)
OIIK-1 OIIK-1.11 3HaTh:
CriocobeH pemrath 3a1adu CriocobeH aHaIM3upoBaTh U — TEOPETHUECKUE OCHOBBI THIPOMEXAHUIECKUX, TETTIO0OMEHHBIX
npogeccuoHaIbHON paccunuThIBaTh OCHOBHBIE IIPOLECCHI IPOLECCOB XMMHUYecKoit Texnonoruu (3H-1);
JIEATEIIbHOCTH, TPUMEHSISI METO/IbI XMMHMYECKON TEXHOJIOTHU U BBIOUPATh | — anmapatypHoe 0(hOpMIICHHE OCHOBHBIX TEXHOJIOTHYECKUX MPOLIECCOB
MOJICTTUPOBAHHS, UX anmaparypHoe o(popMIICHHE. (3H-2).

MaTeMaTH4eCKOro aHaJIn3a,
€CTeCTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS.

YMmeThb:

— OMpeIesATh OCHOBHBIC XapaKTEPUCTHUKU TEXHOJIOTHUUECKOTO MpoIecca
(¥Y-1);

— aHAIM3UPOBATh BAPUAHTHI TEXHOJIOTMYECKUX CXEM OCHOBHBIX MPOIIECCOB
XHUMHUYECKUX MPon3BoicTB (Y-2);

Biaagern:
— HaBBIKaMH pacyeTa OCHOBHBIX arapaToB XUMUYECKOH TexHonoruu (B-1).




2 MecTO IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrpaMMbl

JluciuIamHa OTHOCUTCS K TUCcHUILTMHAM o0si3atenbHol yactu (b1.0.22 ) u uzyvaercs Ha
3 Kypce B 5 cemecTpe.

B MeroauyeckoM IlaH€ JUCIHUIUIMHA ONUPAETCd Ha JUCHUIUIMHBL "®usuka',
"Marematuka", " Ousndeckas Xumus'".

[Tonydennsie B mpoiiecce M3ydeHus: qucuMIuinHbl "[lponecchl W anmaparbl XUMHYECKON
TEXHOJIOTMM" 3HAHWS, YMEHHUS U HaBBIKM MOTYT OBITh HCHOJB30BaHbl B HAy4YHO-
HCCJIEIOBATENIbCKOM  paboTe, MPOCKTHO-TEXHOJIOTHYECKON TMpaKkTHKe OakajiaBpa M IpH
BBITOJIHEHUH BBITYCKHOW KBaTM(PUKAIMOHHOMN pabOoTHI.

3 O0peM TUCHUATLIHHBI

Bcero,

Bun yqe6H01/1 pa6OTH 3E/aKaIICM. qaCcoB

OO0masi Tpy10eMKOCTb M CUMILINHBI 4/144

(3aUeTHBIX eAMHULY aKaJIEMHUUECKUX YaCOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 78
3aHATUA JEKIIMOHHOTO THIIA 18
3aHATUSA CEMUHAPCKOTO THIIA, B T.4. 94

CEMHUHApPBI, TPAKTUUYECKHIE 3aHATH 18
nabopaTopHbIe PabOTHI 36

KkypcoBoe npoekTtupoBanue (KP wmu KIT) -

KCP 6

JpyTrue BUIbl KOHTAKTHOM pabOThI -

CamocrosiTenbHas padora 30
®opMa TeKyIIero KOHTPOJIst Kp
®opma MPOMEKYTOYHOI aTTeCTANHH Dk3ameH (36)




4 Coaep:xanue JTUCHUNIMHBI
4.1 Pa3aesibl JMCHUIJIMHBI M BUAbI 3aHATHIA
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1 [uapoMexaHUIeCKUe MPOIECChI 6 6 20 | 10 | OIIK-1
2 TennoBele mponeccbl. BeimapuBanme 12 12 16 20 | OIIK-1
4.2 ®opMupoBaHHEe WHAUKATOPOB /IOCTH/KEHHMSs KOMIIETEHIUH pa3jejlaMu
AUCHHUILIMHBI
Ne Konx nnaukaropos
. /IT JOCTUKECHUS HaumenoBanue pasziena JUCHUIIIMHBI
KOMITETCHITHT
1. | OIIK-1.11 I'mapoMexaHnYecKHue MPOLECCHI
TemuoBble npouieccel. Beimapupanue
4.3 3aHATHSA JIEKIMOHHOT0 THIIA
Ne
asena HaumeHnoBanue Tembl O6vem, |MHHOBanmMoHHas
P U KpaTKO€ COJIEP>KaHNE 3aHATUS aKaJl. 4achl dbopma
JUCITATITUHBI
1 I'mapomexannyeckue NpoLeccol 6 Craiin-
3aKoH cOXpaHEeHHsI CyOCTaHUIMU. 3aKOHBI Mpe3eHTalus
COXPAHEHHUS MACChl, JHEPTMH U KOJIMYECTBA
NIBIKEHUA. BI3KOCTD JKHAKOCTEH, HBIOTOHOBCKHE U
HEHBIOTOHOBCKHE JKUJKOCTU. PeXuMbl TeueHus
xuakocreid. OcHOBBI Teopuu nonodus. Kputepun
nosio0usi. BeiBos KputepueB moo0usl.
VYpasuenne HaBwve-Crokca. @opmyna [arena-
Ilya3zeiis.
OCHOBHOE ypaBHEHUE T'HIPOCTATUKU. Y PaBHEHUE
bepuymu. ' mapasiuyeckoe CONpOTUBIICHUE
TpyOOIIPOBOJIOB U amapaToB.
2 TenJioBble mpoueccol 12 Craiin-
Tennonepenaua. TemmoBoit Gamanc. Ilepenoc Mpe3eHTalNs
TEIJIOTHI: KOHBEKIINS, TEIIONPOBOAHOCTD,
TEIUIOBOE M3JIyYEHHE. YPABHEHHE KOHBEKTHBHOU




Ne
pasznena
JUCLIUILIUHBI

HaunmenoBanue TeMbl
Y KpaTKoe Cofep KaHue 3aHsATUS

O0nemM,
aKaJl. 4achl

NunoBanuonHas
dbopma

TEIJIONPOBOAHOCTU. YPAaBHEHUSI TEIUIOOTAAUUd U
terwionepenayn. CpeaHsisi pa3HOCTb TEMIIEPaTyp.

[Tonobue IIPOLIECCOB TEIUIO0TIA4H.
Kpurepuansnoe ypaBHEHUE TEIUIO0TIauH.
Tumnossie cyyan KOHBEKTUBHOTO TETNIOOOMEHa.

OcHoBHbIE KOHCTPYKILIUU TEII000MEHHBIX

afraparoB, HUX CpPaBHUTCIIbHAA XapaKTCPUCTUKA.
OcCHOBHEBIE IIPOMBIINIJICHHBIC TCILNIOHOCUTEIIN, HX
CpaBHUTCIJIbHAA XapaKTCPUCTUKA.

Pacuer TennooOMeHHOH arraparypsbl.

Boinmapusanmne

MeTo/1b1 TPOBEIEHUS BbINIAPUBAHUS.
OnHOKOPIYCHBIE M MHOTOKOPIIYCHBIE BBIIIAPHbIE
YCTaHOBKHM. MarepuaibHblii U TEIJIOBOM OallaHChI
OJTHOKOPIIYCHOM M MHOTOKOPILYCHOW BBIIAPHBIX
ycTaHOBOK. ONTHMajibHOE YHUCIO KOpPIYCOB B
MHOT'OKOPITYCHOI BBIIIAPHOMN YCTaHOBKE.
BelnmapuBanue ¢ TEpMOKOMIIPECCUEM.
Knaccu¢ukanus u KOHCTPYKIIMU OCHOBHBIX THIIOB
BBINIAPHBIX allaparoB.




4.4 3aHATHS CEMHMHAPCKOIO THIIA
4.4.1 CemuHapbl, NPAKTHYECKHE 3AHATHUS

Ne HaumenoBanue Tembl O0bemM, NunoBannoHHas
pasiera U KpaTKOE COACPKAHNE 3aHATUS aKaJl. 4achl dbopma
JUCLUTIIUHBI
TexHuyeckas ruipaBidKa. WHTEpaKTUBHAS
1 I'mapocratuka. Bsaskocts. YpaBHenue bepnyiuiu. dbopma:
[ToTepu naBieHust HA TPEHUE U MECTHBIE 4 HPOBE/ICHUE
CONPOTHUBIICHHUS. 3aTPAThl JHEPTUU Ha POJCBBIX M ICIIOBBIX
TPAaHCIOPTUPOBKY KUAKOCTEN U I'a30B. 1rp
Hacochl, BEHTHJIATODBL.
1 XapakTepucTuka Hacoca, padoTa Hacoca Ha CETb. 2 -
Pabouas Touka.
TemnoobmeH.
2 Tennosoii 6ananc. Temmonepenaya. Cpenusis 4
pasHocts Temieparyp. Koapdumment )
TeIJIonepe1aym.
TennooOMeHHUKH. WHTEpaKTUBHAs
2 Pacuer Terootnaun. Pacuer TeniaooOMeHHUKa. 6 dopma:
MIPOBEJCHUE
POJIEBBIX U ACJIOBBIX
Urp
Brinapusanue.
2 MarepuanbHbIii M TEMIIOBOM GalaHCHL. 2




4.4.2 JIaGopaTopHbIe padoThI

Ne
paszzena
JIUCIIUILINHEI

HanmeHoBaHue TeMsl
U KpaTKO€ CO/IEp KaHUE 3aHATUS

O0BeM,
aKaJl. 4achl

[Ipumeuanue

1

OmnpenenieHre peKUMOB TEUCHUSL.
DKCIIEpUMEHTAIBHOE  OIpEACNICHHE  PeXuMa
TEUCHHS )KUAKOCTH pacdeT yucia PeiiHombaca.

OnpeeneHNe TUAPABIMYSCKIX COMPOTHBIICHUM
TpYOOIIPOBOJIOB.

DKCIEpUMEHTAITLHOE OIPE/ICIICHUE

KO3 (DUIIMEHTOB MECTHBIX CONPOTUBIICHUN H
kod(duimenTa TpeHwus.

W3ydcHne ruipaBIMKU B3BEIIICHHOI'O CIIOSL.
9KCHepI/IMCHTaJ'IbH06 OIIpCACIICHUC KpHTquCKOﬁ
CKOpPOCTH I'a3da U CKOPOCTHU YHOCA.

N3yuenue paboThl 0apabaHHOrO BakyyM-(HIbTpa
HENPEPBIBHOIO JAEHCTBHSL.

DKCIIEpUMEHTAILHOE ONPE/ICIICHUE KOHCTAHT
(bUITBTPOBAHUS.

OmnpezeneHye XapakTepUCTUK HEHTPOOEIKHOTO
BEHTHJIATOpA.

DKCIEPUMEHTAIILHOE OIIPECIICHHUE
XapaKTEPUCTUKU BEHTHJIATOPA U XapaKTEPUCTUKH
CEeTH, HaXOXIeHHE pabouel TOUKH.

W3ydeHue mpoliecca TemI00TAauU B KOKYXOTPYO-
4aToOM TEIJI00OMEHHUKE.

OKCIepUMEHTAJIBHOE OIIPEIETICHUE 3aBUCUMOCTH
kpurepus Hyccenbra or xputepus PeliHonbaca 11

BO3yXa.

HcnoplTanne ABYXKOPIIYCHOM BRINAPHOW YCTAHOBKH.

DKCIEepUMEHTAITLHOE OIPE/ICIICHHUE

KO3 PHUIIMEHTOB TEILIONEPEIayuu JIJIsl IEPBOTO U
BTOPOT'O KOpITyca U YACTBHOTO Pacxo/ia rperoiiero
napa.

H3ydyeHne paboThl KOMIPECCUOHHON X0JIOIMILHOM
YCTaHOBKH.

DKCMEpUMEHTAIIEHOE OIPEETICHUE MapaMETPOB
paboThI X0NMOIMIBHON ycTaHOBKU. [lomHOTO,
MOJIE3HOTO U TEOPETUYECKOTO XOJOANIBHBIX
KOX(PHUIIMEHTOB.

Koamoksuym 1.




4.5 CamocTtosiTe1bHast padoTa 00y4yarommxcst

paizgena ITepeuenn BOIpOCOB Jist O0newm, ®dopma
CaMOCTOSATENILHOTO U3yUYEHUS aKaJl. 4yachbl | KOHTPOJIA
JCITUTIAHBI
TpancniopTupoBKa >XuAKOCTEN U ra3oB. Hacockl u V CTHBIH
1 BEHTUJISITOPBI U KX KOHCTPYKIUH. BricoTa ) onpoc
BCAChIBaHUS M HATHETAHMUSI.
Heoanopoansie cucreMsl. ['napomexanuyueckue Ve THLL
1 crocoObl uX pazaencHus. KoHCTpyKiuu anmnaparoB 5 ompoc
JUTsI pa3/iesIeHUsi HEOJHOPOIHBIX CUCTEM.
Temnmoornaua mpu  BBIHYXKIEHHOM  JIBHXKEHUU V erHuiii
2 tewoHocutend.  [lpomonbHOE M momepedHoe 10
oOTeKaHue. onpoc
2 Temmoornaua mpu KOHACHCAIMM W TEIUIOOTJada 10 YcTHbIN
TP KUTICHHH. oIpoc

5 [lepeyeHb y4eOHO-METOIUYECKOT0 O0ecleYeHHs JJisi CAMOCTOSITeILHOW PaGoThl
00yJaIMXCS MO0 AUCHUIIHHE

Metoanyeckue yKkazaHus sl 00yJaroIuXcs 10 OpraHu3aluyd CaMOCTOSTEIBHON paboThI
MO0 JUCUUIUIMHE, BKJIOYas TEPEUYeHb TEM CaMOCTOSITENIbHOW pPaboThl, (OPMBI TEKYIIETO
KOHTpPOJISI 1O AMCHUIIMHE U TpeOOBaHUS K WX BBIMOIHEHUIO Pa3MENIeHbl B JJIEKTPOHHOM
uHpopmarnmonHo-oopazoBatesnbHOM cpeae CITIOI TU(TY) na caiire:
http://media.technolog.edu.ru

6 ®oH OLCHOYHBIX CPEICTB 1JIsl POBEACHUS POMEKYTOYHOM aTTeCTAllUH

[IpomexyTouHas aTTecTalys 1o IUCHUIUIMHE TPOBOAUTCA B (hOpME IK3aMeHa.

K mpomexyTouHo#l aTTecTanuu JOMYCKAlOTCs CTYIEHTHI, BBIOJHHUBIINE BCE (OPMBI
TEKYILEr0 KOHTPOJIS.

OK3aMeH NpeayCcMaTpUBAalOT IIPOBEPKY OCBOEHHUS IPEIYCMOTPEHHBIX JJIEMEHTOB
KOMIETEHIIMH U KOMIUIEKTYIOTCSI BOIpOcaMu (3aJlaHusIMU) IBYX BUJOB: TEOPETHUECKUN BOMPOC
(U1 TPOBEPKH 3HAHUI) U KOMITJIEKCHAA 3a71aua (U1 IPOBEPKHU YMEHUI U HAaBBIKOB).

HpI/I caavye HSK3aMCHA, CTYACHT IIOJYYacT 6I/IJ'ICT, COCTOSIIIUN U3 ABYX BOIIPpOCOB U3

NepeyHsl BOMPOCOB U 3a/layM, BpeMsl MOATOTOBKU CTYyJIEHTa K YCTHOMY OTBeTy - 10 30 MuH,
BpeMs pelieHus 3a1a4uu 10 50 MUH.

10


http://media.technolog.edu.ru/

HpI/IMep BapuraHTa 5K3aMCHAllUOHHOI'O ouiera:

denepalibHOE TOCYAAPCTBEHHOE OIOKETHOE YUPEKICHHUE BHICIIIETO 00pa3oBaHUs
«Cankt-IlerepOyprckuii rocy1apCTBEHHBIN TEXHOJOTUYECKUN HHCTUTYT (TEXHUYECKUN
YHHUBEPCUTET)»

220301 MaTepI/IaHOBe[[eHI/Ie 1 TEXHOJIOTUU MaTCpUaIoB
DakynpTeT MEXaHUYECKUN

Kadenpa nmporeccos u ammapaTos

Kypc 3

Cemectp 5

I[I/ICHI/IHJ'II/IHa «Hpoueccm " a1mnapaTbl XHUMHYCSCKOHN TEXHOJIOTHI

Ok3aMeHaIMoHHbIN Ouner Ne 1
1. In¢ddepennuanbHoe ypaBHeHNe KOHBEKTUBHOM 1uddy3uu.
2. KoHcTpyKuuM Ten1000MeHHHKOB.
3.3apaua

3aBenyromnuii kageapoi,
I-p TEXH. HayK, mpodeccop O.M. ®@nucrok

(moamuck, 1ata)

Ilpumep eapuanma 3adauu

B tpyOHOM mpocTpaHCTBE KOXKYXOTPYOUaTOro TemiooOMEHHUKA OXJIaXKIaeTCsl )KUIKOCTh
0T TeMHepaTypsl tiy 10 t. Pacxon xunkoctu Gi. B MexTpyOHOE MPOCTPAaHCTBO MPOTUBOTOKOM
IOCTYNAeT BOJA CPEJHEro KadecTBa, KOTOpas HarpeBaercs OT tyy 10 tr. Koadduuument
TEIUIOOTAA4YH K BOZIE paBeH op. CpeqHss TeMnepaTypa CTeHKH TPYO €O CTOPOHBI KUAKOCTH ey .

Onpenenuts HEOOXOAUMYIO IUIOIIAAb MOBEPXHOCTH TEIUIONEpPEAaYd TEIIO0OMEHHOTO
ammapara M pacxoj OXJaXJarolled BOJbI, €CIM 4MUCiIo TpyO B ammapare n, a ux auamerp d.
[ToTepsiMu TEIIIOTHI B OKPY’KAIOILIYIO CPENy MpeHeOpeyb.

cDOHI[ OLCHOYHLIX CPCACTB 110 JUCHHUIIIIMHEC MMPCACTABJICH B HpI/IJ'IO)KeHI/II/I Ne 1l

PCBYJ'ILTaTBI OCBOCHHUA JUCHUIUIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCCX
9JICMCHTOB KOMHeTeHHI/If/'I AOCTUTHYT HOpOFOBLII\/’I YPOBEHb OCBOCHHUA KOMIICTCHIHWHW HAa JaHHOM
9TallC — OLICHKAa «YJOBJICTBOPUTCIILHO).
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7 Ilepevenb yueOHBIX U3/1aHUI, HEOOXOAMMBIX J1JI5l OCBOEHUS TUCUMUILINHBI

a) mevyaTHble U3AAHNS

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

2. Pomankos, I1. I'. Meroap! pacuera mpoIeccoB M anmapaToB XMMHUYECKON TEXHOJIOTHH
(mpumepsl u 3amaun): ydyeOHoe mocodbue st By30B / I1. I'. Pomankos, B. @. ®ponos, O. M.
®muctok. — Cankr-IlerepOypr: Xumuzaar, 2010. — 544 ¢. — ISBN 978-5-93808-182-6.

3. [Iporieccbl u ammapaThl XUMHYECKOH TexHoJoruu. JlabopaTopHbId MPaKTUKYM:
yaeOHoe nocobue / O. M. ®nuciok, B. . ®dponos, O. B. Myparos [u ap.] ; MunoOpHayku
Poccuu, Cankr-IlerepOyprckuit rocyapCTBEHHBIM TEXHOJIOTUYECKUM MHCTUTYT (TEXHUYECKUU
yauBepceuteT), Kadenpa npoueccon u anmapatos. — Cankt-IletepOypr: [06. u.], 2010. - 142 c.

0) 2JIeKTPOHHbIE U3AHUS

1. O6opynoBanue 1jsi TPAHCIOPTHPOBKH KHUAKOCTEH M ra3oB: yuebHoe nocodbue / E. .
bopucoga, O. I1. baunsix, O. H. Kpykosckuii, O. B. ['unesckas ; Muno6puayku Poccun, Cankt-
[TerepOyprckuii rocy/1apCTBEHHBIA TEXHOJIOTHYECKUNA HHCTUTYT (TEXHUYECKUU YHUBEPCUTET),
Kadenpa npouecco u anmaparoB. — Cankt-IlerepOypr: [6. u.], 2017. — 27 c. // CIIGI'TU:
anekTpoHHast oubanoreka - URL: https://technolog.bibliotech.ru (nata o6pamenus: 13.10.2020).
- Pexxum noctyna: nsis 3apeructTpup. 1nojiab30BaTesei.

2. bannbix, O. II. Pacder TemioOOMEHHBIX ammmapaToB: METOAWYECKHE YKa3aHUS K
KypcoBomy npoektupoBanuto / O. I1. bannsix, E. U. bopucosa, O. B. Myparos ; MunoOpHayku
Poccun, Cankr-IleTepOyprekuii TocyJapCTBEHHBIN TEXHOJOTHYECKUN WHCTHTYT (TEXHHYECKHUM
yHuepcureT), Kadenpa npoueccos u annaparoB. — Cankr-IlerepOypr: [6. u.], 2014. — 56 c. /
CII6I'TU: snexktponnas 6ubamoreka - URL: https://technolog.bibliotech.ru (mata oGpamienus:
13.10.2020). - Peskum focTyma: Ajst 3aperucTpup. MoJib30BaTeiei.

8 [lepeueHb 3JEKTPOHHBIX 00pa30BaTeIbHbIX pPeCypcoB, HEOOXOAUMBIX JUIA
OCBOCHMS IMCIUIIHHBI

WNuTepHer-pecypcbl:  NMPOBOAUTH IMOUCK B  Pa3IMYHbIX CHCTEMax, TaKMX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u UCHONB30BaTh MaTepUabl
CaliToB, pEKOMEHJOBaHHBIX MPEINO0/IaBaTEIEM Ha JIEKIIMOHHBIX 3aHATHUSX .

C KOMIIBIOTEPOB HHCTUTYTA OTKPBIT JOCTYI K:

eLIBRARY.RU : nayunas anekTpoHHast Onbimoteka : cait. — Mocksa, 2000 — . — URL:
https://elibrary.ru (mara oOpamenus: 05.12.2018). — Pexxum jgoctyma: jisl 3aperucTpup.
MIOJIB30BaTENEH.

JIaHb : 3J€KTPOHHO - OuOIMOTeuHas cucreMma : caiit. — Cankr-IlerepOypr, 2016 —. —

URL: https: // e.lanbook.com (nara obparnenus: 19.02.2018).

12


http://www.yandex.ru/
http://www.google.ru/
http://www.rambler.ru/
http://www.yahoo.ru/
https://elibrary.ru/

9 MeToaunuyecKkue YKazaHud AJad oﬁyqamumxca 10 OCBOCHHMI0 JUCHUITJIMHbI

Bce Bunpl 3anatuii no aucuuriuHe «lIpomecchl 1 annmapaTbl XUMUYECKUX MPOU3BOICTBY
MPOBOSITCSI B COOTBETCTBUU C TpeboBanusimu cieayronmx CTIT:

CTII CII6I'TU 040-02. KC VYKJB. Buasl yueOHbIX 3aHatuil. Jleknus. OOmme
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYKJIB. Bunpl ydeOHbix 3aHatuil. CeMUHApBl H
npakTudeckue 3ansatus. O0mue TpeOoBaHus K OpraHu3alyy U MPOBEIACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueOHbIx 3ansaTuii. JlJabopaTopHbIE 3aHITHS.
OO6mue TpeboBaHMs K OPraHu3alry U MPOBEACHHUIO.

CTII CII6GI'TH 048-2009. KC YKJIB. Bunbr y4ueOHbIX 3aHsTHH. CaMOCTOATEIbHAS
tanupyemMas padota crynentoB. O0mme TpeOOBaHUS K OpTraHU3AIMH U TTPOBEICHHUIO.

[InanupoBaHue BpeMeHH, HEOOXOJUMOrO0 Ha W3Y4YCHHE NaHHOW IUCIMILTMHBI, JTy4YIle
BCEro OCYIIECTBISITH HA BECh CEMECTp, MPEIycMAaTpUBasi MPH STOM PETYISIPHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMHU yCIIOBHSIMH TIPABHJILHOW OpPraHW3alliy y4eOHOTro IMporecca JUisi CTYJACHTOB
SABIISIETCS:

IJIAHOBOCTh B OpPTraHU3aluy y4eOHOM paboThl;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATUS CTYAEHT MOMIKEH NMPUXOIUTh, UMEsl 3HAHUS 10 YK€ U3YUEHHOMY MaTepuaiy.

10 IMepeyensb MHGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIB3yeMbIX NIPH OCYIIECTBJICHHHU
0o0pa3oBaTe/IbHOIO Mpouecca Mo AMCHUIIHHE

10.1 UaopManmioOHHbIC TEXHOJTOTHH

B yuebHOM mpomecce MO MAaHHOW JUCHMIIIMHE IPEIyCMOTPEHO HCIOIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHUE JIEKIIUN C UCIIOJIB30BAHUEM CIalA-NIPEe3EHTAUN;

B3auMojieiicTBre ¢ obydaronumucs nocpeacrsom SUOC.

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

10.3 ba3bl JaHHBIX M HH(POPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. http://gost-load.ru- 6aza 'OCTos.
2. http://elibrary.ru — Poccuiickast TOMCKOBasi CHCTEMa HAyYHBIX MTyOIMKAIIHA.

11 MarepuajibHO-TeXHHYECKOe o0ecreyeHHe OCBOCHHMSl IMCHUILIMHBI B XoJe
peajmu3anuu 00pa3oBaTe/IbHON MPOrpaMMbl
Jlnst mpoBeieHus TabOpaTOPHBIX 3aHATUI HCIIONB3yeTCsl KOMITBIOTEPHBIN KIacc,
000py/I0BaHHBIN MEPCOHATBHBIMU KOMIIBIOTEPAMHU, OOBEAMHEHHBIMH B CETh U 8 1a00paTOPHBIX
YCTaHOBOK.

12 OcoO0eHHOCTH OCBOEHHSI JAHUCHUILIMHBI HWHBAJHWIAMH HW JHIAMH C
OrpPaHUYEeHHBIMHM BO3MOKHOCTSIMH 310POBbSI

JUis WHBAIMIOB © JIMIl C OTPAHMYEHHBIMH BO3MOXKHOCTSMH y4eOHBIC TIPOIECC
ocymiecTBisieTcss B coorBercTBuM ¢ [lonoxkeHnem 00 opraHuzanuu ydeOHOro mporecca JJist
0o0y4YeHHs] MHBAJIUAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTAMHU 310poBbsi CIIGI TU(TY),
YTBEPKICHHBIM pekTopom 28.08.2014 r.
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IIpunoxenune Ne 1
K paboueii mporpaMmme JUCITUTLTAHEBI

DoH/1 OLIECHOYHBIX CPEICTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTauuu

o JTMCUHMILJIMHE «HpOIIe(!CLI H anmaparTbl XMMHY€CKOI TEXHOJIOT U

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Nunexc Oran
ConeprxaHne
KOMITCTCHITHH hopmMupoBaHUS
OIIK-1 Cnoco0eH pemaTthb 3a1a4u MpoPeCCUOHATBHON POMEKYTOUHBIN

NESTEIIbHOCTH, MPUMEHSS] MeTOAbI MO/IeJIMPOBAHMS,
MaTeMaTH4YeCKOr0 aHAJIN3a, eCTeCTBEHHOHAYYHbIE 1
001enHKeHEPHbIe 3HAHUSA.
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2. [Toka3aTen U KpUTEPHH OLEHUBAHUS KOMIIETEHIIHI HA PAa3JIMYHBIX dTanax ux GopMUpoBaHus, IKAJA OLEHUBAHU A

Kon u [Mokazarenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHMPOBAHHOCTHU
HanMEHOBaHHUE (meckpunTOpHI) OIIEHWBaHUS (omrMcaHue BBIPAKEHHOCTH JECKPUIITOPOB)
HMHIUKATOpa «YIOBIIETBOPUTEIHLHO» «XOPOLIO» COTJIMIHO»
AOCTIKEHHUA (TTOpOTrOBHIit) (cpennuii) (BBICOKHI)
KOMIICTECHIIUH
OIIK-1.11 3HaTh: OrtBeTsl HA Nwmeer npeacraBienue | 3HaeT OCHOBHBIC 3HaeT BBIBOJ
Cnocoben TEOPETUYECKUE OCHOBBI BONPOCH! No 00 OCHOBHBIX 3aKOHaX | YpaBHEHHUS OCHOBHBIX YPaBHECHUI
AHAIM3UPOBATE U | TUIPOMEXAHUYECKHX, 1-9,12-14, 17 % TUJIPABIUKH, TUJIPOMEXAHUKHU U TUJIPOMEXAHUKHU U
ACCUMTHIBATD OK3aMCHY. 5
|y TEIJIO0OMEHHBIX MTPOIIECCOB TeIJIoTepeIayuu. teronepenayu. JJaér | Terionepenaun.
OCHOBHBIC XxuMHUUecKoi Texnonoruu (3H-1). Mo:keT BEIOpaTh HOSICHEHUE HX Mosxer
Tponecesr YpaBHEHUS U1t HA3HAYEHUIO, MOXKET | chOPMYyIUPOBATH
XUMITICCKOM perieHus: TpeOyeMbIxX W3 3amucaTh u JOMYIIEHUS U
TEXHOJIOTHH U
WHXXEHEPHBIX 3a/]a4. O0OBSCHHUTD YCIIOBHS X
BBIOMpATh UX .
(bu3MYECKU CMBICH. | MPUMEHUMOCTH.
anmnapaTrypHoe
odopmIieHHE.
3HaTh: OrtBeThl Ha Nmeet npeacrapnenue | PazOupaercs B 3HaeT 0COOEHHOCTH
annapaTypHoe ohopMIICHHE Bopocsl Ne 22, | o THIOBBIX TPUHIIATIAX JEUCTBUS | KOHCTPYKIHI
OCHOBHBIX TEXHOJIOTHUUYECKHUX 31 koK3amMeny. | gopcTpyKIMAX 1 KOHCTPYKIHUAX anmnapaToB JJs
nporteccoB (3H-2). anmapaToB JiIs OCHOBHBIX allllapaToB | peaju3aiiuu
MIPOBEACHUS JUTSl IPOBEICHUS TUAPOMEXaHUUYECKUX
TUAPOMEXAaHUYECKUX U | TUAPOMEXAHUYECKUX | U TETJI00OMEHHBIX
TEMI000MEHHBIX U TETIO0OMEHHBIX nporeccoB. Ciocobex
MIPOIIECCOB. MIPOIIECCOB. chopMyIUPOBATH
TpeOoBaHUs K
KOHCTPYKITUU
anmnaparos.
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Kon u [okazarenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
HanMEHOBaHHUE (meckpunTOpHI) OIIEHWBaHUS (omrMcaHue BHIPAKEHHOCTH JECKPUIITOPOB)
MHMKATOpa «Y/IOBJIETBOPUTEIBHO «XOPOILO» OTIIUYHO»
AOCTIIKCHHA (TIOpOTOBBIif) (cpemHmit) (BBICOKHIA)
KOMITICTCHIIUU
Ymers: OrtBeTsl HA Nwmeer npeacrasienne | Moxer omnpenenuts | CriocobeH BIOHpaTh,
OIIpeeATh OCHOBHEIE Bomnpocel Ne 10, | o XapaKTEPUCTHUKAX OCHOBHBIE 000CHOBBIBATH
XapaKTEPUCTUKU TEXHOJIOTUYECKOTO ;é’ 2:]'55’ 2196’ 18’ TUITIOBBIX XapPaKTCPUCTHUKHU METOABbI pacqéTa
npomuecca (Y-1). SKSaM’Q Hy.K TEXHOJIOTMYECKUX TEXHOJIOTMYECKUX XapaKTEPUCTUK
MPOLIECCOB: MPOLECCOB: TEXHOJOTHYECKUX
TUAPOMEXAHUYECKUX, TUAPOMEXAHUYECKUX, | IPOLECCOB
TEIJI000OMEHHBIX. TEIJI000OMEHHBIX.
Ymersb: OrtBeTsl HA Nwmeer npeacrasnenne | M3o0paxaer u naer | CocobeH
aHAJIM3UPOBATH BapUAHTEI Borpocsl Ne 27, | o THIOBBIX CPaBHUTEILHYIO MOAU(PHUIIUPOBATH
TEXHOJIOTUUYECKUX CXEM OCHOBHBIX 28’ 30k TEXHOJIOTHYCCKUX XapPaKTCPUCTUKY TEXHOJIOTHYCCKUEC
[POLIECCOB XMMUUECKHX OK3aMCHY. CXeMax OCHOBHBIX TEXHOJIOTHYECKHX CXEMBI IIPOIECCOB
nponsBoacts (V-2). MPOLECCOB CXEM OCHOBHBIX XUMHYECKUX
XUMHYECKUX MPOLIECCOB MIPOU3BOJCTB IIPU
MPOU3BOJCTB. XUMHYECKUX 3aJaHHBIX
MIPOU3BOJCTB. TpeOOBaHUIX K
peanu3anuu
MIPOLIECCOB.
Baapers: OtBeTsI HA Nwmeer npeacrasnenue | Boimonuser pacuersl | CriocoOeH
HaBBIKaMH pacyeTa OCHOBHBIX BOMPOChI Ne 0 METOoJax pacuéra OCHOBHBIX pa3MepOB | aHAIM3UPOBATH U
anmapaToB XUMUYECKOH TeXHOJIOTHH 19-21,26 x arnraparoB TEITIO00OMEHHBIX BBIOMPATHh METO/IBI
(H-1). OK3aMeHY. XUMHYECKOU arnmaparos o pacuéra anmnaparos,
TEXHOJIOTHH. COOTBETCTBYIOIIUM YUUTBIBAS
METOIUKAM. O0COOCHHOCTH HX

KOHCTPYKIMHU U
YCIIOBHS IPOBEACHUS
mpouecca.
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[Ixana ouenuBanus coorBerctByer CTO CIIOI TU(TY).
[To mucrUIUIMHE TPOMEXKYTOUHAS aTTECTAIlUs IPOBOJAUTCS B (hopMe:
DK3aMe€Ha, IIIKaja OIlEHUBaHuA — OaJUIbHAas.

3. TunoBble KOHTPOJILHBbIE 3aaHUS JJISI IPOBEAECHUS IPOMEKYTOUHON aTTecTAluM

BonpochI /151 OLleHKU 3HAHUI, YMEHH U HABBIKOB, CGOPMHPOBAHHBIX Y CTY/JA€HTA MO
rkomuerenuuu OIIK-1.

12.
13.

14.
15.

16.
17.

18.
19.

20.

21.
22.

23.
24.
25.

26.

27.

Bomnpocel k 3xk3aMeny

VYpaBHEHME HEPA3PBIBHOCTH IIOTOKA. Y PABHEHHSI PacXoa.

Huddepenunansuple  ypaBHEHHs  paBHOBecHs  Oitnepa. OCHOBHOE  ypaBHEHHE
TUIPOCTATUKH.

Pexxnmsbl Teuenus xuakocreil. Kpurepunii Peiinonbca.

Huddepenunanbable ypaBHEHUS ABMKEHUS Ditnepa.

HuddepenunanbHoe ypaBHEHHE IBMKEHUS HBIOTOHOBCKOM IKUAKOCTH (ypaBHEHHUE
Hasbe-Croxca).

VYpaBHeHue bepHymM Ui WICATBHOM W pealbHOWM KUAKOCTH. Ero sHepreTndecKui
CMBICIL.

[Tpunoxenus ypaBHenus bepuymm (tpyOka [Turo-IIpanaris, mepHas nuagparma).
Teopust mogo6ust — ocHOBa GU3NYECKOT0 MOAEIpOoBaHus. Teopembl TOA00US.

Kpurepuu runpoannamuaeckoro moaooust. Ux ¢pusnueckuii cMbICH.

. 'unpaBnuyeckoe conpoTUBIEHUE TPEHUS B TPyOONIpoBoie. MecTHBIE COMPOTUBIICHHUS.
. Omnpenenenne pacxofa SHEPruM Ha TPAHCIOPTUPOBKY JKUAKOCTEH U Ta30B IIO

TpyOOnpoBOIaM.

Bupl nepenoca tennoTsl. 3aK0H TETIONPoBOIHOCTH Dyphe.

JuddepenunanbHoe ypaBHEHHE IepeHoca TeloThl B MoToke (YpaBHeHue @Dypbe-
Kupxroda).

Kputepuu teroBoro nogoous. x ¢puzndyeckuii CMbICII.

Tennootnaua 6e3 (a30BbIX MpeBpallieHui IpU CBOOOJIHOM M BBIHY)KJIEHHOM JIBU)KEHUU
cpeapl. OOImuKi BU KPUTEPUATIbHBIX YPaBHEHUH.

Tennootnaua npu KOHJAEHCALMY TTapa U IPU KUINEHUH kuKkocTH. Kpusuc kunenus
OcHoBHOe ypaBHeHHUe Teronepeaayd. Cesa3b Mexay Ko3hdUImeHTaMu TeII00TJauu U
TEIUIONEPEIauH.

CpenHsist pa3HOCTh TEMITEpPATyp B TEIIIOOOMEHHOM arapare.

Pacuer miomaaym NOBEPXHOCTH TEILIONEPEAaYr KOXKYXOTPYOHOTO TEMI0OOOMEHHUKA /IS
HarpeBaHus )KUJIKOCTH TPEIOIINM MTapOM.

PacueTr moBepXHOCTH TeIUIONEepeaut U PacXoa OXJIaKIatoNel BObl B KOKYXOTPYOHOM
XOJIOIMIIBHUKE JIJISI CUCTEMBI JK-K.

Pacuer TennooOMeHHBIX anmnapaToB METOIOM UTEPAIHA.

KoHcTpyKkuny THUMOBBIX TEIIOOOMEHHBIX amnmnapatoB. CpaBHUTENbHAs XapaKTepUCTHKA
TEIIOOOMEHHBIX aIlapaToB.

[IpoMbliIeHHbIE TETNIOHOCUTENH, UX TEIUIOTEXHUYECKUE XapaKTEPUCTUKH.
MarepuanbHbIi M TETJIOBOM OanaHChl poliecca BhITapuBaHUSL.

Temneparypa kunenust pactBopa. OOmias W MoJsie3Has Pa3HOCTb TEMIIEpaTyp IpH
BbIIIAPUBAHUU.

Pacyer nnomany moBepxXHOCTH TEIUIONEPENAaYH U pacxoja IPEOIIEro napa B BHIIAPHOM
anmapare. OmnpeneneHue pacxoja OXJaxJalomedl Boabl B 0apoMeTpUYECKOM
KOHJICHCATOPE.

Cxema OJHOKOPIYCHOM BaKyyM-BbIIIAPHOW YCTaHOBKH.
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28. MHorokopmnycHoe BbllapuBanue. CXxeMbl MHOTOKOPITYCHBIX BBIMAPHBIX YCTAaHOBOK U UX
CPaBHHTEIIbHBIC XapaKTEPUCTHKH.

29. MHOTOKOpIYCHOE BBINIapuBaHue. MaTepHaabHBIi U TETIIOBON OalaHChI

30. BemmapuBanue ¢ TepMOKOMIIPECCHEH BTOPUYHOTO Tapa.

31. KoHCTpYKIIUH BBIIAPHBIX ANMApaTOB U UX CPAaBHUTEIbHAS XapaKTEPUCTHKA.

4. MeToan4yeckue MaTepuaJjibl JJisl OlpeleeHUs MPoueayp OUEeHUBAHHMSI 3HAHMH,
YMeHUI U HABBIKOB, XapaKTePHU3YIIUX ITanbl GOPMUPOBAHUS KOMIIETEHIHIA.

[IpomexxyTounass arrecTanus IO JUCIHMIUIMHE TPOBOAUTCA B COOTBETCTBHHM C
tpedoBanusmu CTO CIIGI' TU(TY) 016-2015. KC YK/IB. Ilopsinok opraHu3anuy 1 MpoBeIeHUs
3a4€TOB U DK3aMEHOB.
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