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1 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 110 JUCHHILJIMHE, COOTHECEHHBIX €
IVIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTe/JbHOH NPOrpaMMbl

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMbl OakanaBpuaTa 00yJaronuics
JIOJI’KEH OBJIAJIETh CIEAYIOIIMMU pe3ybTaTaMu 00y4YeHHUs M0 TUCIUILIHHE!

Tabmuma 1
Koowt Pesynbrarel ocBoenust OOIT HepeucH miaHupyemeIx
KOMnemeHyuu (cooepoicanue komnemeHyuii) PE3YJILTATOB OOYUCHMS 10
JTUCLUILTNHE

IIK-1 CIIOCOOHOCTBIO COOMPATH U 3HaTh: - TEOPETHYECKUE OCHOBBI
aHAJM3UPOBATh UCXO/IHBIC THUIIOBBIX TEXHOJIOTHUECKHUX
nH(OPMAaLIMOHHBIE TaHHBIC JUIS IIPOIIECCOB.
MPOEKTHUPOBAHUS TEXHOJIOTHYECKIX YmMmern: paspabarbIBaTh u
MPOLIECCOB U3TOTOBJICHUS TPOAYKIIUU, | aHATU3UPOBATH BapHAHTHI
CPEZACTB U CHCTEM aBTOMATH3AINH, (O YHKITMOHATTBHBIX cXeM
KOHTPOJISI, TEXHOJIOTHYECKOT 0 TEXHOJOTHYECKHUX IMPOLIECCOB  JUIA
OCHAIIIEHUS, TUATHOCTUKY, UCIIBITAHHUM, | TIPOU3BOJCTBA HE0OX0IMMOT0
yIpaBJICHHS MPOIIECCaMU, )KU3HEHHBIM | MIPOJIYKTAa.
[IUKJIOM TPOYKIIMU U €€ Ka4eCTBOM; Buaaners: HaBBIKAMHU  pacuera
y4acTBOBaTh B paboTax Mo pacyery u OCHOBHBIX aIlllapaToB XUMHYECKON
MPOEKTHUPOBAHUIO MIPOIIECCOB IPOMBIIIJICHHOCTH c
M3TOTOBJICHHS MMPOAYKIIMU M YKa3aHHBIX | UCIIOJIb30BAHUEM MIPOrPaMMHBIX
CPEIICTB ¥ CUCTEM C UCIIOJIb30BAHUEM nakeroB js [TK.
COBpPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTUH, METOJIOB U CPEJIICTB
MPOEKTUPOBAHUS

I1K-6 CIOCOOHOCTHIO MPOBOJMUTH 3HaTh. (YHKIMOHANBHBIE CXEMBI

ANArHOCTUKY COCTOSHUA U TUHAMHUKHU
MMPOU3BOJACTBCHHBIX 00BEKTOB
IMPONU3BOJCTB C UCITOJIB30BAHHUEM
HeO6XOI[I/IMBIX MCTOHOB U CPCACTB
aHaJInu3a

THIIOBBIX TEXHOJIOTHYECKHUX
IIPOILIECCOB;

OCHOBHBIE rapameTpsl
TEXHOJIOTMYECKOT0 nporecca,

XapaKTEePU3YIOIIHE €ro COCTOSHUE.
YMeTh.  OmpeneisTh  OCHOBHBIC

rapameTphl TEXHOJIOTMYECKOTO
mporecca.

Buaaners: HaBBIKAMH  aHajlIM3a
OCHOBHBIX XapaKTePUCTHK
TE€XHOJIOTMYECKOI0 npoiecca,

BJIIMAIOINHUX Ha Ka4€CTBO IMPOAYKIIMU
" NpOU3BOAUTCIIBHOCTD YCTAHOBKH.




Koouwt Pesynbpratel ocBoenust OOIT Hepesct miaHnpyemBIX
KoMnemenyuu (cooeparcanue KomnemeHyuii) PE3YJILTATOB 00YUCHMS 10
TUCLUTUIAHE
IK-32 CIOCOOHOCTBIO Y4aCTBOBAThH BO 3HaTh: CpaBHUTEIBHBIE
BHEJIPEHUH U KOPPEKTUPOBKE XapaKTEePUCTHKH W  KOHCTPYKIIUU
TEXHOJIOTHYECKUX MPOIIECCOB, CPEJICTB | COBPEMEHHOTO 00opyI0BaHuUs
Y CHCTEM aBTOMATHU3aIlUH, YIIPABICHUS, | XMMUKO-TEXHOJIOTUYCCKUX
KOHTPOJIS, TUArHOCTUKHU TIPU MIPOU3BO/ICTB.
MOJITOTOBKE MTPOU3BOJICTBA HOBOM YMeTsb: BEIOUPATh HEOOXOIUMOE
MPOAYKIIUH U OLICHKE ee 000py0BaHUE [T OpTraHU3aALUN
KOHKYPEHTOCIIOCOOHOCTH TEXHOJIOTUYECKOTO MPOoIIecca.
Baaners: BJIAJIETH HAaBBIKaMHU
pacuera MaTepHaTbHBIX u
YHEPreTUIECKUX 3arpar Ha
OCYIIECTBIICHHE TEXHOJIOTUYECKOTO
nporiecca.

2 MecTO AHCHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JlucuuruiiHa  OTHOCHTCA K 00S3aTelNbHBIM  TUCHMIUIMHAM  BapHaTUBHOM  YacTH
(b1.B.O/1.15) u u3yuaercs Ha 3 Kypce ceccus 8 u 9.

B MerogmueckoM IaHe IUCHMIUIMHA OMMPAETCS Ha DJIEMEHTHl KOMIICTCHIINH,
copMupoBaHHBIE TpU H3ydeHHH jucuuuimH «Marematukay, «®Pusnkay, «XuMHI»,
«Duznveckas xumus». l[lomydeHHsle B mporiecce u3ydeHuss mucnuininHbl «[Ipomeccer n
anmaparb» 3HAHUS, YMEHUS W HABBIKM MOTYT OBIThb HCIOJIb30BaHbl B IPOEKTHO-
KOHCTPYKTOPCKOH, MPON3BOICTBEHHO-TEXHOJIOTHUECKOM, HAayYHO-HUCCIIEI0BATENBCKOW paboTe
OakanaBpa M MU BHIMOJIHEHUH BBITYCKHOW KBaTU(PHUKAIIMOHHON paboTHI.

3 00beM TUCHHUILIAHBI

Tabnuna 2
Bcero,
aKaJeMHUYECKUX
. 4acoB
Bun yue6HO# paboTh
3aounas popma
oOyueHus

OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 7/252

(3a4eTHBIX eANHUII/ aKaJIEMUYECKIX YacOB)

KonTakTHas padoTa ¢ npenogaBarejiem: 32
3aHSATHS JIEKIIMOHHOTO THIIA 8
3aHSATHUS CEMUHAPCKOTO TUIA, B T.4. 24

CEeMHHAPBbI, TPAKTHYECKUE 3aHATHUS 16
nabopaTopHbIie paboThI 8




Bcero,

aKaJeMHUYECKHUX
Bun yuebnol paboThl 1acon
3aounas popma
o0ydeHus
kypcooe npoekrupoBanue ( KP umum KIT) KII
KCP -
Jpyrye BUIbl KOHTAKTHOM paboThI -
CamocrosiTesibHas padoTa 207
®opma Texkymero kouTpoJsi (Kp) 4Kp
®dopma npoMe:kyTouHoit arrectaumum ( 3auer, KI1, sx3amen) 13

4 Conep:kanue JUCHUTITTHHBI

4.1 Pa3zneanl AMCHUILIMHLI 1 BUABI 3aHATHH

Tabmmma 3
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1. | T'mapomexaHUYecKUe MPOIECChH 2 2 - 30 TIK-1,
TIK-32
2. | TermmooOMeHHBIE TIPOIIECCHI. 2 4 4 56 TIK-1,
TIK-32
3. | MaccooOMeHHbIE TPOLIECCh 4 10 4 121 IK-1,
TIK-6,
TIK-32




4.2 3auaTus JeKIMOHHOI0 THIIA

Jlexuu HOCST 0030pHBIN XapakTep. B ¢BsA3M ¢ 3TUM IpeaycMaTpUBAEeTCs CaMOCTOSITEIbHOE
U3Y4YECHHE CTyIJEHTaMH TEOPETUYECKOro0 Marepuaja 10 PEeKOMEHAyeMoW muteparype. [
CaMOKOHTPOJISI CTYJAEHTaM pPEKOMEHIYETCS I0JIb30BaThCs BOIPOCAMHU, IPUBEIACHHBIMA B
npusioxeHun Nel.

Tabmnuua 4
Ne
asena HauMmenoBanue TeMbl O0peMm, |MHHOBalMOHHAS
P U KpaTKOe COJIeP KaHUE 3aHATUS aKaJl. 4achl dbopma
JUCLIUIUINHEI
1 'mapoMexaHNYeCKHE IIPOIIECCHI. 2
OCHOBBI TEOPUH TTEPEHOCA KOJTMYSCTBA JIBYKCHUS,
KOJIMYECTBA TEIUIOTHI U KOJIUYECTBA MACCHI.
2 Terro0OMeEHHBIE ITPOLECCHI. 2
TenoBbIe MPOIECCHI M aNmapaThl: OCHOBBI TCOPUHU
nepeayd TeIUIOTHI, BHUJBI TIEPEHOCA TEIUIOTHI, UX
XapaKTEePUCTUKA, OCHOBBI TEILJIOTIEPEIauH.
3 MaccooOMeHHBIE TPOIIECCHI 4

MaccooOMeHHblE TpoLecchl W ammaparbl B
cucreMax co CBOOOJHOW TIpaHUIlEW TIpaHULEH
pasgena ¢a3 M C HENOABHIKHOW IOBEPXHOCTHIO
KOHTaKTa ¢a3s.




4.3 3aHsSATHS CEMHUHAPCKOI0 THIIA

4.3.1 CeMuHapbl, MPaKTUYECKHUE 3AHITUSA

Tabnuna 5
Ne OO0nem,
HaumenoBanue TeMsl WunoBaronHas
paszzneina akaj.
U KPaTKOE€ COJIepP KaHUE 3aHSATHUS dbopma
JUCIUTUTAHBI 4achl
1 ['uapoMexaHnIecKre IPOIECChI. 2
['unpaBnuyeckoe COIPOTHBIICHUE
TpyOOIIPOBOJOB ¥  ammaparos. MortHoCTb
HACOCOB ¥ BEHTHJISITOPOB.
2 OCHOBBI Temionepeaaun 4
TemoBoit Oananc. Temnonepenaua. CpenHsis
Pa3HOCTh TEeMIeparyp. Koaddurment
TEIUIONEepeIauH. Pacuer TEMI000MEHHBIX
anmaparoB
3 AbcopOuus. 4 WUHTEPaKTHBHAS
MarepuanpHbiii 6ananc. Pacuer abcopbepos dopma:
IIPOBEJICHHE
POJIEBBIX U
JICJIOBBIX UTP
3 Pexrudukarms 6 WHTEPaKTHBHAS
MarepuanbHbIn u TEIJIOBOM OajaHChI dopma:
pektudukauud. Pacuer  pekTH(PUKAIMOHHBIX NpPOBEICHNUE
KOJIOHH POIEBBIX U
JICJIOBBIX UTP
4.3.2 JIabopaTopHbIE 3aHITUS
Tabmuna 6
No
HaunmeHnoBanue TeMbl O0BemMm,
pasnena [Tpumeuanue
U KpaTKOe CO/IepKaHUEe 3aHATUS aKaj. 4achl
JACITUTUTAHBI
1 OcHOBBI TEIIONEPENAYN. 4
Nzyuenne mporecca TETIO0T a9 B
KOXKYXOTpyO4aTOM TEIJIO0OOMEHHHKE.
DKCcrepuMEHTANIbHOE onpefeneHne Kodddurmenta
TeIJIO0TAaYu M YUCJICHHBIX  3HAYCHH
K03 (HULIMEHTOB B KPUTEPHATILHOM YPaBHEHUH.
3 AbcopOrus. 4
DKCTepuMEHTAIbHOE UCCIIeIOBaHHE
THJIPOTMHAMUYIECKHIX 17§ MacCOOOMEHHBIX
XapaKTepUCTHK HacaJouHOro adbcopobepa.




4.4 CamocTosiTeJIbHasi padoTa 00yYaroIuxcsi
Tabmuma 7

Ne
paszena
JIUCIIUILINHEI

IlepeueHp BONpoCOB ISl O0bewM, ®opma
CaMOCTOSATEIILHOTO HU3Y4CHHS aKaJl. 4yacel KOHTPOJIS

1 l'uapomMexaHMYecKre MPOLIEeCCHI. 30 VYcTHBIN onpoc
lManpoauHamMuKka ¥ TUAPOTUHAMUYCCKUE TTPOIIECCHI: Nel
OCHOBHBIC YPaBHEHHsI TBH)KCHUS JKUIKOCTEH 1
ra3oB, MEpPEeMEIICHUE KUIKOCTEH, CxKATHE U
nepeMeIeHIe ra30B, Pa3/IeJICHNE XKUIKUX U
ra30BBIX HEOJHOPOTHBIX CHCTEM.

2 TemmooOMeHHBIC TPOIIECCHL. 56 YcTHBIN ompoc
[IpomblieHHbIE  CIIOCOOBI  HarpeBa U Nel
OXJIKICHUS B XHMHUYECKOM TEXHOJIOTHH.
Hpoueccm BbIITApUBaHUA B OOAHOKOPITYCHBIX
U MHOTOKOPIYCHBIX YCTaHOBKAaX, CIIOCOOBI
COKpAIIICHUS SHEPTETHYECKUX 3aTpaT

3 MaccooOMEHHBIE MTPOIIECCHI 121 VYcTHBIN onpoc
OcHOBBI TEOpUM Maccomepesaud U  METOJbI Ne3
pacuéra MaccooOMEHHOI ammapaTtypsl (adcopOius,
Meperonka W peKTUUKAIUs,  IKCTPAKIHSA);
MacCOOOMEHHbIE  TPOLECCHl €  HEMOJBHYKHOM
MOBEPXHOCTHIO KOHTaKTa (ha3: afcopOIus, CyIka.

4.4.1 TeMbl KOHTPOJBHBIX paboOT
KonTponbhas 3amaga Nel.

Bbruucnute HEOOXOIMMYIO MOIIHOCTh, 3aTpauMBaeMylo Ha mnepememienue G kr/g
KHJKOCTH 10 TpyOompoBoay ¢ auamerpom d, oOmied mamunoi L , mpu temmneparype t °C. Ha
TpyOomnpoBoje umeercs N BHe3amHbIX Ha 90° W Ny IUIaBHBIX MOJ YIJIOM ¢ ° MOBOPOTOB

paanuycoM R MM, N3 IPSIMOTOYHBIX BEHTHJISA, Ny HOPMANBHBIX BEHTHIIA U Ns 3aABIKEK. BricoTa
noabéMa h.. Pa3HOCTh CTaTHUECKWX JaBJICHHWI B KOHIIE W Hadaje TPyOONpPOBOJA COCTABIISET
AP, . KITJ1 npuBona 7] .

don

KonTponbHas 3amaga Ne2.

B T1pyOHOM mpoCTpaHCTBE KOXYXOTpyOUaTOTO TEIIOOOMEHHUKA  OXJIAKIAETCS
KUAKOCTH OT TeMIEpatypsl t;; 10 ti,. Pacxon xuakoctu Gi. B mMexTpyOHOE mpocTpaHCTBO
IIPOTUBOTOKOM IIOCTYIIA€T BOJA CPEIHETO KadecTBa, KOTOpas HarpeBaeTcsad OT try [0 tok-
Koadduiment rermnoornaun k Boae paBeH op. CpeqHsis TemmepaTypa CTeHKH TPyO CO CTOPOHBI
KHUIKOCTH ter.

Onpenenuth HEOOXOIUMYIO TJIONIAAb MOBEPXHOCTH TEIUIONEPENaYd TETIO0OMEHHOTO
amnmapaTa M pacxo]i OXJaKIAIIIed BOJBI, €CIM YuciIo TpyO B ammapare n, a ux auamerp d.
[ToTepsiMu TETIIOTHI B OKPYKAIOIIYIO Cpey MpeHeOpeyb.




Kontponbhast 3agaga Ne3.

Bbrancnnts He0OX0AUMYIO BBICOTY HacaJ04HOro abcopbepa ass noriomeHus napos LK
U3 TMOTOKAa Bo3ayxa Bomou. [[uamerp abcopbepa D,, ymenpHash MOBEPXHOCTh HCHOIB3YeMOM
Hacagku o. Temmeparypa mpomecca t. Pacxon Bozmyxa V. Konmnenrtpamuu 1K B Bo3myxe Ha
BXOJI€ U BBIXOJIe U3 abcopOepa cocTaBIsIOT Yy U. Y .

Conepxanne LUK B momaBaemoil Ha cioil Hacagku Bojae paBHO Hymo. Koaddumument
CMauMBaHWUsS Hacagku paBeH . KoddpdummeHnt wu30bITKa BOABI Haa €€ TEOPETUYCCKU

MHHAMAIBbHBIM ~ pacxonoM cocrasiuser  ¢@. Kosdduument wmacconepenaun pasen K, .

PaBHOBecHas 3aBucuMocTh umeet Bug Y (X) = AX .

Kontposnbnas 3agaua Ne4.

B pektudukannoHHOW KOJIIOHHE HENPEPBIBHOTO ACWCTBUS pasfelnsercs OMHAapHas CMECh.
KoHleHTpanus jerkonery4ero KOMIOHEHTa B MCXOAHOM cMecH (IUTaHUM) Xp , B JUCTHILIATE

X, B KyOoBom octatke X, . Pacxom mutanus G.. Koadduuument m30Obitka ¢ierMer ¢ .
JlaBnenue B KosoHHe aTMmocepnoe. ['perommii map B KyOe KOJIOHHBI MMeET H30BITOYHOE

JIaBIICHUE Pm, us6 - CTemneHb cyxoctu napa X. HavanbHast TemmnepaTypa BOJIbI, TOCTYIAIOIICH B

nednermatop 15 °C, xoneunas TeMIiepatypa BOJAbI 25 oC. Koaddumuent remnonepenadn B
nepaermarope K.
Ornpenenurs:
—  pacxoJl AMCTUILIATA
— pacxo[l TperolIero napa
pacxoj1 BojbI B ediiermatope
— TIOBEPXHOCTH TeIIonepeaaun aedermaropa.
Hanucatp ypaBHeHHe pabodeil TUHUM 17151 BEpXHEH YaCTH KOJOHHBI.

4.4.2 TeMbl KypCcOBBIX POEKTOB

Tembl KypCOBBIX TPOEKTOB:
— pacueT OJHOKOPIIYCHOH BaKyyM-BbIIIAPHOM YCTaHOBKH;
— pacueT peKTU(UKANOHHON YCTAaHOBKU HENPEPHIBHOTO IEHCTBHSL.

5 IlepeyeHb y4eOHO-METOAUYECKOT0 00ecneYeHN s IJIS CAMOCTOSITeJIbHOI PadoThI
00y4aroIMXCH M0 JUCHHUILIIMHE.

Metoanyeckre ykazaHus sl 00y4JaroImuXcst 0 OPTaHU3aIMd CaMOCTOSITETBHON paboTHI
0 JUCHMIUIMHE, BKJIIOYas IepedyeHb TEM CaMOCTOATENbHOM paboThl, (OpPMBI TEKYILEro
KOHTPOJIS M0 JUCHMIUIMHE U TpeOOBaHMS K HX BBIMOJHEHUIO pa3MEIIEHbl B AJIEKTPOHHOMN
nH(pOpPMallMOHHO-00pa30BaTeIbHON cpene CIIoI' TU(TY) Ha caiire:
http://media.technolog.edu.ru
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6 @OoH/ OLIEHOYHBIX CPEACTB /IJIsl MPOBEAeHUS MPOMEKYTOYHOH aTTeCcTAluU

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATUH TEKYLIET0 KOHTPOJIS
MO3BOJISIET MPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIA YPOBEHb («yIOBIETBOPUTEIHLHO») OCBOCHUS
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHLIUH.

Pe3ynprarhl NHUCHMIUIMHBI CUWUTAIOTCS JOCTUTHYTBIMHM, €CIM JJI BCEX JIIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBIH YPOBEHb OCBOEHMSI KOMIIETEHIIMY HA IaHHOM
JTare.

[TpomerxyTouHas aTTecTanus Mo AUCHUIUIMHE TPOBOIUTCS B (pOpME 3a4eTa U HK3aMeHa.

K cmage 3agera U 9SK3aMeHa JOIYCKAIOTCS CTYICHTHI, BBIMOJHHUBIIHNE BCE (POPMBI
TEKYILLEro KOHTPOJIS.

3ayer W OK3aMEH  IpelyCMaTpuBalOT  BBIOOPOYHYIO  HPOBEPKY  OCBOCHUS
IPEIYCMOTPEHHBIX 3JI€MEHTOB KOMIETEHIUI U KOMILIEKTYIOTCSl BOIIpOCaMHM (3aaHUSIMU) JIBYX
BUJIOB: TEOPETUYECKUN BOIPOC (U1l MPOBEPKH 3HAHMI) M KOMIUIEKCHAs 3a/1a4a (7151 IPOBEPKHU
YMEHUH 1 HAaBBIKOB).

ITpu cnave 3ayera, CTYAEHT MOIY4YaeT 1Ba BOIIPOCA U3 EPEYHs BOIIPOCOB.

IIpu cnaye sK3aMeHa CTYAEHT MOJIydYaeT JIBa BOIIPOCA U3 MEPEYHs BOIIPOCOB U 33/1a4y.

Bpems noaroToBku CTyJ€HTa K YCTHOMY OTBETY - 10 30 MUH.

[Ipumep BapraHTa BOIPOCOB Ha 3ayeTe:!

BapuanTt Ne 1
1. Pexxumebl Tedenust sxunkocreid. Kpurepuii Pelinonbca.
2. MHorokopmycHoe BbiniaprBaHie. CXeMbl MHOTOKOPITYCHBIX BBITAPHBIX YCTAHOBOK U UX
CpaBHUTEJIbHAS XapaKTEPUCTUKA.

[Ipumep BapraHTa BOIPOCOB Ha IK3aMEHE:

BapuanTt Ne 1

1. IuddepennnanbHoe ypaBHEHNE KOHBEKTUBHO-IU(DPY3MOHHOTO NepeHoca Macchl.
2. BnusiHue pacxoza ¢uierMbl Ha ABMXKYIIYIO CHITY ITpoLiecca, Ha JUAMETP U BBICOTY
peKkTH(UKAIIMOHHON KOJIOHHBI, HAa PacX0/Ibl IPEIOILEro Napa U OXJIaKJaroIIe BOIbI.
3. 3anaua.
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7 IlepeyeHb OCHOBHOM U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI, HEOOXOAUMOM ISl
OCBOEHHUS TUCHUILINHBI

a) OCHOBHAS JIUTEepaTypa:

1. ®ponog, B.®. Jlekuu no kypcy «lIporieccsl u anmapaTbl XUMHYECKOW TEXHOJIOTHI):
yaeOHoe nocodue 1t By30B / B.®. ®pono. — 2-e uzn. — CI16.: Xumuznar, 2008. —
608 c.

2. Pomankos, I1.I'. MeTobI pacueTa mpo1eccoB U anmapaToB XUMHUYECKOW TEXHOJIOTHH
(mpumeps! ¥ 3a1aun): yaeOHoe ocodue a1 By3oB / I1.I'. Pomankos, B.®. ®posos,
O.M. ®aucrok. — CII6.: Xumusnar, 2010. — 544 c.

3. Ilpoueccel u annapaThl XUMUYECKON TeXHOJIOTUU. JlabopaTopHbIN MpakKTUKYM: yueOHOe
noco6ue / O.M. @nucrok [u ap.]. — CII6.: CIIGI TU(TY), 2010.- 142 c.

4. OCHOBHBIE TIPOLIECCH U AIMAPAThl XUMUYECKON TEXHOIOTHUH: TIOCOOHE T10
npoektupoBanuto / C.I'. Bopucos [u np.]; mox penakuumeii FO.U. JIpitHepckoro. — 4-¢
n3a.— M.: Aabsuc, 2008.— 496 c.

0) JOMOJIHUTE/IbLHAS JINTepaTypa:

5. MogenupoBaHue TEXHOJIOIMYECKHX MPOLIECCOB: KOMIBbIOTEPHBIN NMpakTUKyM / O.M.
Onucrok [u ap.]. —CII6.: CIIBI' TU(TY), 2007. — 46 c.

6. Bomxunckuii, A.W. Pektudukanus. Kononusle annapaTsl ¢ CHTYATBIMU TapeIKaMu:
yuebHoe nocobue / A.W. Bomxunckuit, A.B.Mapkos. — CII6.: CIT6oI' TU(TY), 2009.—
68 c.

7. Bomxunckuii, A.W. Pektudukanus. Kononnsle anmapaTsl ¢ )KallO3HHHO-KJIATTAaHHBIMH
Tapenkamu: yueoHoe nocooue / A.W. Bomxunckuii, A.B.Mapkos. — CII6.:

CIIoI' TU(TY), 2012.— 37 c.

8. TIpoekTupoBaHUE OJHOKOPITYCHOH BBITAPHOW YCTAaHOBKH HEMPEPHIBHOTO ACHCTBUS:
yaeOHnoe nocodue / O.M. dnuciok, B.®. ®ponos, B.B. ®omun, E.W. bopucosa. —
CIIG.: CIIGI' TU(TY), 2014.— 47 c. (Ob)

9. Bannbix, O.I1. Pacyer TemiooOMEHHBIX anmapaToB: METOA. YKa3aHHUS K KypCOBOMY
npoextupoBanuto/ O. I1. baunsix, E.U. bopucora, O.B. Mypartos. — CII6.:

CIIOI' TU(TY), 2014.— 56 c. (Ob)

10. bannswix, O.I1. Pacder TpyOUaThIX TEINIOOOMEHHUKOB: METO/. YKa3aHUS K KYPCOBOMY
npoextupoBanuto/ O. I1. baunsix, E.U. bopucosa. — CII06.: CII6I TU(TY), 2015.—
55 c. (9b)

B) BCIIOMOTaTeJbHAs JINTepaTypa:

11. Kacatkun, A.I'. OcHOBHBIE ITPOLIECCHI U aNapaTbl XUMHUUECKOW TEXHOJIOTHH: Y4eOHUK
quis By3oB / A.T'. Kacatkun. — 12-e uzn.— M.: Anbsnc, 2005. -750 c.

12. Bomwkunckuit, A.W.. Pextuduxanus. CpaBodHble JaHHBIE TI0 PABHOBECHUIO Map-
AKHUJIKOCTh: METO/I. YKa3aHHs K KypcoBoMYy npoektupoBanuio / A.M. Bomxunckuii, B.A.
KoncrantunoB. — CII6.: CITOI'TU(TY), 2003. — 23 c.
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8 Ilepeyenb pecypcoB HHPOPMAITMOHHO-TEJEKOMMYHUKAUMOHHOM ceTn « MHTEepHETY,
HeO0XO0AUMBIX [IJIfl OCBOCHHSI JUCIHUNJIMHBI

yueOnbId 11aH, PIT/] u yaeOHO-MeTOAMYEeCKHE MaTEpHAIIbI.
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«JJEeKTPOHHBIH YuTaNBHBIH 321 — bubmuoTex» https://technolog.bibliotech.ru/;
«JIanp» https://e.lanbook.com/books/.

9 MeToauyecKue YKa3aHus sl 00y4al0IHUXCH 110 OCBOCHUIO JUCHMIIJIMHBI

Bce Buabl 3aHaTMI no aucuuiuiMHe «lIpomeccsl M anmaparbl» NPOBOAATCS B
COOTBETCTBUU C TpeOoBaHusMH cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbIx 3ansTHii. JITabopaTopHbIe 3aHATHSI.
OO6ume TpeGOBaHUS K OPraHU3alMK U IIPOBEACHUIO.

CTII CII6I'TU 040-02. KC VYKJ/IB. Bugsl yuebnbix 3anstuid. Jlekmums. OOmme
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbl yueOnbix 3anstuil. CeMuHapel u
npakTudyeckue 3aHaTus. Ooue TpeOoBaHUS K OpraHu3aluy U MPOBEIEHHIO.

CTII CII6GI'THU 048-2009. KC YKBJ. Bunbel yueOHbIX 3aHsATHH. CamocTosiTelbHAs
1aHupyemas pabora ctyaeHToB. O0mue TpeOoBaHUs K OpraHU3aluy U IPOBEICHHUIO.

[ImanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3yYeHHE NAaHHON IUCIHMIUIMHBI, JIydlle
BCEr0 OCYILECTBIISITH Ha BECh CEMECTP, IPELycMAaTpUBas IPU 3TOM PEryJIspHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMHM MPaBWIBHONW OpraHM3aluu y4eOHOro Ipouecca i CTYACHTOB
ABJISETCS:

IUTAHOBOCTh B OpraHU3aluu yueOHO! paboThl;

CepbE3HOE OTHOIIEHNE K U3YUYEHUIO MaTepHaa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATus CTyA€HT NOJKEH MPUXOAUTH, MMesl Oara)k 3HaHUN M BOIIPOCOB IO YyXkKe
WU3Y4EHHOMY MaTepuaiy.

10 MMepeyenb HHPOPMALHOHHBIX TEXHOJIOTHIi, HCIIOJIb3YyeMbIX IIPU OCYLIECTBICHUH
0o0pa3oBaTeIbHOI0 MpoLecca 1o JMCUUIINHE

10.1 UudopManioHHbIE TEXHOJIOTHH
B yue6HOM mporecce MO JaHHOW JUCHMILIMHE IPEIyCMOTPEHO HCIOIb30BAHUE
MH(OPMaLIMOHHBIX TEXHOJIOTH:
— UCMOJIb30BaHUE MYJIBTUMEIUNHBIX CPEJCTB B 1a00PATOPHOM MPAKTHKYME;
— B3auMoJieiicTBHE C 00YyJaIOUIMMHUCS TOCPEICTBOM JIEKTPOHHOM MOUTHI.

10.2 TIporpammHoOe oGecnieyeHue
— Microsoft Office 2013 spl1 (Microsoft Word, Microsoft Excel);
— Mathcad 14;
— Autodesk AutoCAD 2015.

10.3 UndopmanuoHHbIE CTIPABOYHbIEC CHCTEMBbI

CHpaBOqHO-HOI/ICKOBaﬂ cucrema ((KOHCYJ'IBT&HT-HJ'IIOC»
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

11 MarepuajbHO-TexXHHYeCKasi 0a3a, He0OXoaUMAas JJIs1 OCYIIeCTBJICHUS
0o0pa3oBaTeIbHOIO NMpouecca Mo JMCIUIIHHE

Jis mpoBenieHust 1a00paTOPHBIX 3aHATHH UCTIOIB3YETCsl KOMIBIOTEPHBIN KiIacc,
000pyIOBaHHBIN NIEPCOHANIBHBIMU KOMIIbIOTEpaMH, 00bETUHEHHBIMHU B ceTh U 14 1abopaTOpHbIX
YCTaHOBOK.

12 Oco0eHHOCTH OCBOEHH S JUCHUNIMHBI HHBAJTUIAMY U JIMIIAMH C OTPAHNYEHHBIMH
BO3MO’KHOCTSIMHU 3/10POBbSI

JUis WHBaNIMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSAMH Yy4YeOHBIE MpOLEecC
OCYILECTBIISICTCS B COOTBETCTBHM ¢ llomoskeHuem o0 opraHM3alnuy Y4eOHOro Iporecca s
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yYTBEPkKACHHBIM pekTopoM 28.08.2014r.
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[Tpunoxenue Ne 1

K paboueili mporpaMme JTUCIUILTHHBI

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/IeHN S POMEKYTOUYHOM aTTeCTAllUH

1 Ilepevyenb KOMIETEHIUI ¥ 3TaNOB X (popMUpPOBaHUSA

Tabmuna 8

KoMmnerenuun

HNupexce ®opmyIMpPOBKA

Iran
¢dopmupoBanus

IIK-1 CIMOCOOHOCTBHIO COOUPATH M AHAJIM3UPOBATH UCXOHbIE
HH(opMaAOHHbIE JTaHHbIE JIA NPOEKTHPOBAHUSA
T€XHOJIOTHYeCKUX MPOLEeCCOB U3rOTOBJIEHUS MPOAYKIINH,
CpCACTB U CUCTCM aBTOMAaTU3allul, KOHTPOJIA,
TEXHOJIOTUYECKOT'0 OCHAIIIEHUS, TUarHOCTUKHU, UCTIBITAHUH,
YHIpaBJICHUA MTPOUECCAMH, )KU3HCHHBIM LUKIIOM IIPOAYKIHUH U
€€ KaueCTBOM; y4acTBOBAaTh B pa0oTax Mo pacuery
NMPOEKTHPOBAHMIO MPOLECCOB U3TOTOBJIEHUS MPOAYKIMHU U
yKa3aHHBIX CPEJICTB U CHUCTEM C MCIIOIb30BAaHHEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHHA, METOJIOB U CPEZCTB
MIPOEKTUPOBAHUS

IIPOMEXKYTOUYHBIN

IIK-6 CIOCOOHOCTHIO NPOBOANTD AUATHOCTHKY COCTOSTHHA U
JTMHAMUKY MPOU3BOICTBEHHBIX 00bEKTOB ITPOU3BOJICTB C
UCIOJIb30BaHNEM HEOOXOAMMBIX METO/I0B M CPEJICTB aHAIIN3A

IIPOMEXKYTOUHBIN

IIK-32 | cnocoGHOCTHIO yYACTBOBATH BO BHEIPEHUH H
KOPPEKTHPOBKE TEXHOJOTHYECKUX MPOIEeCCOB, CPEICTB U
CHCTEM aBTOMAaTU3allNH, YIIPABIECHUS, KOHTPOJIS, TUarHOCTUKU
MIPH TTOJITOTOBKE MTPOM3BOJICTBA HOBOW MIPOAYKIIMH U OLIEHKE €€
KOHKYPEHTOCIIOCOOHOCTH

IIPOMEXKYTOUHBIN
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2 Iloka3aTe i M KPUTEPUH OLCHUBAHHUS KOMIETEHIHI HA Pa3JIMYHBIX ITanax HX
(¢opMupoBaHUs, IKAJIA OIEHUBAHUS

Ta6muna 9

[Tokazarenu oneHKu
pE3yJIbTaTOB
OCBOEGHUS
JUCHUTITUHBI

[Inanupyemslie pe3ysbTaThl

Kpurepuit
OLICHUBAaHM

Kowmmne-
TEHINU

OcBoeHue pazjena
Ne 1

3HaeT  TEOPETHYECKHE  OCHOBBI
TUAPOMEXAHUYECKUX TTPOLIECCOB
Brnaneer HaBbIKaMU
TUAPABIUYECKOTO pacuera
TpyOOIIPOBOJIOB U aNmnaparoB

[IpaBuibHBIC OTBETHI HA
Borpockl  Nel-10 «
3a4eTy

I1K-1

3HaeT anmaparypHoe odopmieHue
I'MJIPOMEXaHUYECKUX ITPOLIECCOB.
YMeer BwIOMpaTh HEOOXOIUMOE
o0opyJoBaHUE JJIsi OpraHU3aLUU
IIPOLIECCOB nepeMeIECHHS
KHUJIKOCTEH U ra3oB o
TpyOOIlpOBOJaM U IPOLIECCOB
paszeneHus HEOJJHOPOAHBIX
CHUCTEM.

Bnaneer  HaBblkamu
YHEPreTUIECKUX 3arpar Ha
OCYILIECTBIICHHE IPOLIECCOB
NnepeMCIICHUA )KHILKOCTeﬁ Hu ra3oB
110 TpyOONPOBOJAM.

pac4dcTa

[TpaBUIIbHEBIE OTBETHI HA
Bonpocel  Ne24-30 «
3a4eTy

[1K-32

OcBoenue
Ne 2

pazzaena

3HaeT TCOPCTUUCCKHUC OCHOBBI

TEIIO0OMEHHBIX IIpoLEeCCOB.

YMmeer pa3pabaThIBaTh H
aHaJIM3UPOBATH BapUaAHTHI
(YHKITMOHATBHBIX CXEM BBITIAPHBIX
YCTaHOBOK

Bnaneer HaBBIKAMH
TEII000MEHHBIX
HCITOJIb30BaHUEM
nakeToB jis ITK.

pacuera
anmnaparoB ¢
IIPOTrPaMMHBIX

[TpaBHIIbHBIC OTBETHI HA
Bonpocel  Nell-23  «
3a4eTy

I1K-1

3Haer CpaBHUTEIbHBIE
XapaKTEPUCTHKH ¥ KOHCTPYKIIUHU
TEMJIOOOMEHHBIX W BBIIAPHBIX
armaparos.

YMmeer BbIOMpaTh HEOOXOIUMOE
000pyI0BaHUE ISl OpPTaHU3AIUT
TEMI000MEHHOTO TpoIiecca.
Bnaneer naBbikamu pacuera
MaTepHaIbHBIX U TETIJIOBBIX
0asaHCOB.

[IpaBuIBHBIE OTBETHI HA
Bompockl  Ne31-36
3a4eTy

I1K-32
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ITokazaTtenu onieHKU
pe3yIbTaTOB
OCBOEHHUS
JOUCIHUITIINHBI

[Inanupyemslie pe3ysbTaThl

Kpurepuii
OLICHUBaHUS

Kowmre-
TEHIIUU

OcBoeHue pazjena
Ne 3

3HaeT  TEOPETUYECKUE  OCHOBBI
MacCOOOMEHHBIX ITPOLIECCOB

Ymeer pa3palaThIBaTh u
aHATM3UPOBATH BapUaHTHI
(G YHKIIMOHATIBHBIX CXeM
MacCOOOMEHHBIX MTPOLIECCOB.
Bnageer  HaBbIKamMu  pacueTa
MacCOOOMEHHBIX  ammaparoB  C
WCIIOJIb30BAaHUEM  MPOTrPaMMHBIX
nakeroB s [TK.

HpaBI/IJ'IBHBIC OTBCThI HAa

Bonpocel  Nel-14
HK3aMEHY

K

I1K-1

3Haer OCHOBHBIC MapameTphl
Mpouecca, XapakTepU3YIOIIUE €ro
COCTOSIHUE.

YmMeer  onpeaeniaTb  OCHOBHBIE
apameTpbl MacCOOMEHHBIX
MPOIIECCOB pacyeTHBIMU H
SKCHEPUMEHTAILHBIMA METOAaMHU.
Bnaneer HaBBIKAMH aHaJim3a
OCHOBHBIX XapaKTEPUCTUK
MacCcOOOMEHHOI'O npouecca,
BIIUSIIOIITHAX Ha KadyecTBO
MPOAYKIIMH U TMPOU3BOTUTEIHHOCTD
YCTaHOBKHU.

HpaBI/IJ'ILHLIC OTBCThI Ha

Bompockl  Nel5-24
9K3aMEHY

K

I1K-6

3Haer CpaBHMUTEJIbHBIE
XapaKTEepPUCTUKH M KOHCTPYKLUHU
MacCOOOMEHHBIX aIapaTos.

Ymeer  BbIOMpaTh HEOOXOIUMOE
o0opynoBaHue Uil OpTaHU3aLUH
MaccOOOMEHHOTro Impolecca.

Bianeer HaBBIKAMU pacuera
MaTepUAIbHBIX U JHEPreTUYECKUX
3aTpaT Ha OCYIIIECTBIICHNE
MaccoOOMEHHOT0 Impolecca.

HpaBI/IJ'II)HI)Ie OTBEThI Ha

Bonpocel  Ne25-35
DK3aMEHY

K

[1K-32

[kana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):
[IpomerxyTouHas aTTecTanus NpoBOIUTCS B hopMme:

— 3auerta (ceccus 8), pe3ynbTar OLICHUBAHUS — «3aUTEHOY, «HE 3aUTEHOM.

— 9K3aMeHa (ceccust 9), mKana oreHuBaHus — OayuThbHAs.
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11.
12.
13.

14.
15.

16.
17.
18.
19.

20.

21.

22.
23.

24.
25.

26.

27.
28.
29.
30.

3 TunoBble KOHTPOJIbHBIE 32/IAHUS /IS TPOBeJeHUs MPOMEKYTOYHOM aTTeCcTAlMH.
3.1 Bonpocs! k 3a4eTy

a) Bonipochl 14151 oleHKH ¢()OPMUPOBAHHOCTH JIeMeHTOB kKomnereHuun ITK-1:
JuddepenunanbHoe ypaBHEHHE paBHOBECUS >KUIKOCTH Diiniepa. OCHOBHOE ypaBHEHUE
TUIPOCTATUKH.

3aKoH BSI3KOTO TPEeHHUA. BA3KOCTh HBIOTOHOBCKUX U HEHBIOTOHOBCKHX KHJIKOCTEH.
Pexxumsbl Teuenus xunkocreil. Kpurepunii Pelinonbca.

VYpaBHeHHE HEPa3pbIBHOCTU MOTOKA. Y PaBHEHHs pacxo/a. DKOHOMHYECKU ONTUMAaNbHAS
CKOPOCTH JIBIKEHHSI )KHJIKOCTH U ra3a B TPYOOIPOBOJAX.

HuddepennunanbHoe ypaBHEHHE ABW)KCHHUS HBIOTOHOBCKOHM JKHUIKOCTH (ypaBHEHHUE
Hagsbe-Ctoxkca).

VYpaBHenue bepHymM Ui UI€aIbHOM W peallbHOM KuAKocTH. Ero sHepreTmdeckuil
CMBICIL.

[Tpunoxxenus ypaBuenus: bepnymiu (tpyoxa [luro-Ilpanntisa, meprnas nuadparma).
Teopust mogobust — ocHOBa (PU3MUECKOr0 MOJIEIMPOBaHUs. TeopeMbl 10g00us.

BriBoa kpuTepueB ruapoanHaMudeckoro noaoous. Ux ¢pusznyeckuii CMbICI.

.I'mppaBianueckoe CONpOTUBICHUE TPEHHUsT B TPYOOIPOBOJAE IpU JIAMUHAPHOM M

TypOyJIEHTHOM pexxumMax. MecTHble COPOTHBIICHUS.

Buapl nepenoca ternotsl. 3aK0H TeIonpoBoiHOCTH Dyphe.

CranuoHapHasi TeIUIOIPOBOJHOCTb OJHOCIOWHON U MHOTOCIIOMHOM IIIIOCKOM CTEHKH.
JuddepenunanbHoe ypaBHEHHE IEepeHOoca TEIUIoThl B moToke (YpaBHenue PDypbe-
Kupxroda).

Kpurepuu teroBoro nogo6us. MIx ¢puznyueckuii cMbICII.

Tennoornaua 6e3 (pa3oBbIX MpeBpalleHU NP CBOOOJAHOM U BBIHYXKJIEHHOM JBHKEHHU
cpenpl. OOImuK BUJ KpUTEPUATIBHBIX YPAaBHEHUH.

Tennootnaya npu KOHASHCAUY I1apa

Temnootnada mpu KUNEeHWH XUIKOCTH. Kpusuc kumenust.

OOmee ypaBHeHue Termiomnepenaud. CBsa3p Mexay KoddduuumeHTaMu TemiooTnauu H
TeIUIoNepe1auH.

Pacuer miomaay NOBEpXHOCTH TEIIONEpeAaYr KOXKYXOTPYOHOTO TEMI00OMEHHUKA /s
HarpeBaHus )KUJIKOCTH TPEIOIIUM [TapOM.

Pacuer miomaay moBepXHOCTH TEMJIONEpeaayd U pacxo/1a IPEoLero napa B BHITAPHOM
anmapate. OmpeneneHue pacxoja OXJAKIAomEed BoAbl B 0apOMETPUUYECKOM
KOHJICHCATOPE.

MHorokopitycHoe BbImapuBaHue. CXeMbl MHOTOKOPITYCHBIX BBIMTAPHBIX YCTAHOBOK M MX
CpaBHUTENbHBIE XaPAKTEPUCTUKH.

MHoroxkopIiycHOe BblllapuBaHue. BriOop uncia Kopmycos.

Cxema 0JTHOKOPITYCHOH BaKyyM-BbIITIAPHON YCTaHOBKH.

0) Bonipochl 17151 0O1leHKH ¢(h)OPMUPOBAHHOCTH ieMeHTOB kKommneTeHun IMK-32:
HeonHopoaHble cUCTEMbI U THAPOMEXaHHMUECKUE METO/Ibl UX Pa3/IeIeHusI.

Paznenenne HEOTHOPOIHBIX CUCTEM MO/ JIeHCTBUEM CHIIBI TsKecTH. [IplmeocanuTensHble
KaMepbl 1 OTCTOMHUKH.

Paznenenne HEOTHOPOJHBIX CUCTEM O[] ICHCTBHEM IIEHTPOOEKHOU ciibl. KOHCTpyKIIuu
[IUKJIOHOB U IIEHTPHUYT.

CriocoObl OUHUCTKHU Ta30B OT MBUIH.

Ounprpanus. Konctpykunu GpuiabTpos.

CrniocoOblI pa3eneHus CyCreH3uil.

OmnpeneneHne pacxoja DHEPrUM HA TPAHCIOPTHPOBKY JKUAKOCTEH W Ta30B IO
TpyOomnpoBoOIaM.
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KoHCcTpyklinu THNOBBIX TENJI00OMEHHBIX ammnapaToB. CpaBHUTENbHAs XapaKTEPUCTHKA
TETIOOOMEHHBIX aIlapaToB.

KoHcTpyKIny BEITApHBIX anapaToB U UX CPAaBHUTEIbHAS XaPAKTEPUCTHUKA.
MarepuanbHbIi U TEIJIOBOM OaaHChl poIlecca BhITApUBaHUSI.

IIpoMBIIITIEHHBIE TETUIOHOCUTENH, UX TEIUIOTEXHUYECKUE XapaKTEPUCTUKH.

Cpenusisi pa3HOCTh TEMIIEPATYpP B TEIUIOOOMEHHBIX armaparax

Temmneparypa kuneHusi pacTBopa B BbllapHOM amnmnapate. OOmias U 1osie3Has pasHOCTb
TEeMIIepaTyp IIpU BbIIIapUBAHUU.

3.2 Bonpockl K 3K3aMeHy
a) Bonipocsl 1151 onleHKH chOPMUPOBAHHOCTH 3j1eMeHTOB KomneTeHunu IMK-1:

OCHOBHBIE TEOPETHUECKNE MOEIH MPOLIECCa MAacCOOTAauu (IUICHOYHAs!, TPOHUKHOBEHUS,
T Py3HOHHOTO TTOTPAHUIHOTO CJIOST).

JuddepennnanbHoe ypaBHeHNE KOHBEKTUBHO-TH(DPY3HOHHOTO MEPEHOCA MACCHI.
JIBroKyIasi Cujia U HarpaBJIeHHE MaCCOOOMEHHOTO MPOIIEcca.

VYpaBHeHHs] MaccooTAauu M Maccomepenadu. CBsizb Ko3(h(UIHMEHTOB MacCOOTAAUU U
Maccornepeaayn.

[Tomo6ue maccooOMeHHBIX (AU} Py3nOHHBIX) poreccoB. OOIMUI BUI KPUTEPHATHLHOTO
ypaBHEHHsI JUIs pacdyera Ko3(pPHUIMEeHTOB MacCOOTAauH.

Mertoap! onpeneneHus 00IIero Yuciaa eAMHUL TIEpeHoca.

Pacder Haca04YHbBIX KOJIOHH NIPH JINHEHHOI paBHOBECHON 3aBUCHMOCTH.

Pacder Hacaj0YHBIX KOJIOHH NIPU KPUBOJIMHEHHON paBHOBECHOW 3aBUCUMOCTH.

Pacuer Tapenpuateix KoJoHH. OrpeiesieHue BRICOTHI U THaMeTpa.

. PacueT npoTUBOTOUHOI SKCTpaKLIMK HA OCHOBE YPAaBHEHUsI Maccolepeaaun

. HenpepbiBHO aelicTByromas abCOpOLMOHHO-1€COPOIIMOHHAs yCTaHOBKA

. Cxema peKTH(PHUKAIMOHHON YCTaHOBKH HETIPEPHIBHOTO NEHCTBUS

. [Ipoctas neperonka. [leperonka ¢ BOJSHBIM MapoOM.

. OKCTpAaKTUBHAs U a3€0TPOIHAs PEKTUPUKALIUY.

. CxeMa CymmIbHON YCTaHOBKHU CO B3BEIIEHHBIM CJIOEM TUCIEPCHOTO MaTepHaa.

0) Bonpochl 17151 oneHKH c)OPMUPOBAHHOCTH 3J1eMeHTOB kKommneTeHuuu [1K-6:

I'uapoarHamMHUUecKue peXUMBbl pabOThl HACAJOUYHBIX KOJIOHH.

Ko dunnent oboramenns Tapenku.

18.TeopeTndyeckn MUHUMAIBHBIN pacXo/l )KUIKOCTH Ha OpOIIeHHE a0COPOIIMOHHOMA
KOJIOHHBI. DKOHOMHYECKH ONTHUMAaJIbHBIN pacxoa abcopOeHTa.

TeopeTnueckn MUHUMAIBHOE U ONITUMAIIBHOE ()IIETMOBBIC YHCIIA.

Bnmstare pacxoma (hierMbl Ha JBIDKYIIYIOCS CHITY TIpOIIecca, Ha TUaMeTp U BBICOTY
PEKTHU(PHUKAIIMOHHON KOJIOHHBI, HA PACXO/Ibl TPEIOIETO Mapa U OXJIAXKIAIOMIEH BOIBI.
DKcIepUMEeHTaIbHOE OlpeesieHre Ko dHUIMEeHTa Maccollepejaul B HacaJ0YHOM
abcopOIIMOHHOM KOJIOHHE.

DKcrnepuMeHTaJIbHOE OlpesielieHrne 00BbeMHOro KoaduiineHTa Macconepeauy B
MIPOTUBOTOYHOM aJicopOepe Co B3BEIIEHHBIM CI0E€M aJICOpPOSHTA.

N300pakeHre OCHOBHBIX BAPHAHTOB CYIIMIILHBIX IPOIIECCOB Ha quarpamme |-x.
Pacuer BpemeHu npolecca KOHBEKTUBHOW CYIIKH. BbIBOA ypaBHEHH.

Kunetuka mporecca KOHBEKTUBHOM CYIIKH.

CymuibHbIE areHThI, KX OCHOBHBIE MTApaMETPBI U CBSI3b MEKIY HAMU.

B) Bonpocs! 111 oieHkH c(popMUPOBAHHOCTH dj1eMeHTOB KomneTenunu IK-32:

Tumnbl HacaloK ¥ UX CpaBHUTENbHAS XapaKTEPUCTHKA.
KoHcTpykunu Tapenok peKTH(UKAIMOHHOW KOJIOHHBI U UX CpaBHUTENbHAS
XapaKTepUCTHKA.
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29. KoHCTpyKIIMU SKCTPAKTOPOB.
30. KoHCTpYKIIMN KOHBEKTUBHBIX CYILIUIIOK.

31. KonrakTHas1, paiuanroHHast, BRICOKOYACTOTHAS U CYOJIMMAI[MOHHAS CYIIKA.
32. MarepuanpHblil 0aaHc peKTH(PHUKAMOHHON KOJIOHHBI HETTPEPHIBHOTO JEHCTBHS.
VYpaBHeHUs pabounX JTUHUM.

33. TemnoBoil OamaHc peKTU(PUKAIMOHHON KOJIOHHBL. OmpeneneHne pacxoioB T'PEIOIIETO
rapa u OXJIAXKIAKLENH BOJIbI

34. MarepuanbHblii 6aaHC KOHBEKTUBHOM CYILIKH. Y ICIbHBIA PacX0]] CYIIMIBHOTO areHTa.

35. TemnoBoii OamaHC KOHBEKTUBHOM CYIIKH. Y IeIbHBIN pacxoa TeraoTsl. TeroBoi KIT/I.

K 3auery u sK3aMeHy IOMYCKAIOTCS CTYAEHTHI, BBINOJHUBIINE BCe (DOPMBI TEKYIIETO
koHTpoiyid. [lpym cmade 3auera M HSK3aMeHa, CTYAEHT MOJydaeT JBa BONpPOCAa U3 IMEpPEYHs,
IIPUBE/ICHHOT'O BBILIE.

BpeMms noaroToBKM CTyJeHTa K yCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

HpHMep BapHaHTa 3aga41 Ha 59K3aMCHC.

B pexTudukannoHHoi KOJTOHHE HEMPEPHIBHOTO AEUCTBUS pa3elsieTcss OMHapHas CMECh.
Pacxon cmecu G . KoHueHTpaIus Jerkoneryyero KOMIOHEHTa B UCXOIHOW cMecH (TTUTaHHH)

Xg , B IUCTHIUIATE X, B KyOOBOM ocTatke X, . Koadduuuent nzdsitka guermsl ¢ . JlaBnenue
B KOJIOHHE aTMocdepHoe. TeMneparypa Boabl Ha BX0J€ B AedIerMaTop U Ha BBIXO/E U3 HEro t,

u t, . Koapduuuent rermnonepenaun B neduaermarope K. Onpenenuts pacxonpl AUCTUILIATA U

KyOOBOI'O OcTaTKa, TOBEPXHOCTh TeIUIoNepeaun aedaermaropa, pacxos Bojbl B edierMarope
U J1aTh ypaBHEHUE padoyell INHUY JJIs1 HIOKHEN 4acTU KOJIOHHBI.

4 Metoauyeckue MaTepuajbl JAJsl ONpeaeeHUs] MPOUEAypP OIEeHUBAHUS 3HAHMIA,
yMeHHi, HaBBIKOB M (WJIH) ONBITA [1eSTeJbHOCTH, XaPAKTEPU3YIOIIHX ITaMNbl
(popMupoBanus KomMneTeHI M.

[IpomexyTouHass arTecTalyss MO TUCIUIUIMHE TMPOBOAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CIISI'TU(TY) 016-2014. KC YKB/I. Ilopsaok npoBeieHUs: 3a4€TOB U IK3aMEHOB.
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