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1 Hepeqenb IJIAHUPYEMBIX PpPeE3yJabTaTOB 06y‘leHI/lﬂ Mo JUCHUIIJIMHE, COOTHECCHHLIX C IJIAHUPYEMBIMHU pPE3yJbTaTaMHU OCBOCHUA

00pa3oBaTeJILHON MPOrPaMMblI

st ocBoeHHsSI 00pa3oBaTENbHONW MPOrPaMMBI CIICIUATUTETa OOYYAIOIIUNCS JOJDKCH OBJIAICTh CIEAYIONMIMMHU pe3yibTaTaMu OOydYeHHS MO

MHACIHUILINHE:

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHIIU

KOI[ 1 HAMMCHOBAHHWC MHHUKATOpAa
JOCTHIXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ysbTaTbl 00y4eHUsS
(neckpunTopsl)

ITK-3: CniocoGen
CaMOCTOSITSIILHO IMPOBOJIUTH
TEOPETUYECKYIO U
IKCIIEPUMEHTAIBHYIO Hay9IHO-
UCCIIEIOBATEIBCKYIO

paboty B obnacTu
OMOMH)KEHEPUHU

IK-3.6: CnocoO0HOCTH 00OCHOBATH
BBIOOP TEXHOJIOTMU U OCHOBHOI'O
000pyAOBaHUS IS TEXHOJIOTHIECKOTO
mporecca

3HaTh:

— TEOPETUYECKHE OCHOBBI TEXHOJIOTHYECKUX MPOLIECCOB;
anmnapaTypHoe opopMIIeHUE TEXHOJIOTUYECKUX MTPOLIECCOB;
OCHOBHBIC (PH3UKO-XUMUYECKUE ITapaMeTpPhl, BIUSAIOIINE HA KAYECTBO
HpOILYKIII/II/I 158 HpOI/ISBOI[I/ITeJII)HOCTI) yCTaHOBOK;

YMmeThb:

— pacCYHTHIBATh MaTepUAIBbHBIE 0ATaHCH COOTBETCTBYIOIIUX MPOIIECCOB;
paccuuThIBaTh OCHOBHBIE MMApAMETPbI OTACIBHBIX alllapaToB U
TGXHOHOFHqGCKOﬁ CXEMBI B LICJIOM; 06OCHOB8,TI) BI)I60p TCXHOJIOTUHU U
OCHOBHOT'O 000pYTOBaHUs JIJIsl OpraHU3aluKl IpoIiecca;

Baanern:

— HaBBIKAMM aHAJIM3a BapUAHTOB CXEM ITPOBEACHUS IIPOLIECCOB;
HaBbIKAMH HUCITOJIB30BaAHUA HpI/I peHIeHI/H/I IIOCTABJICHHBIX 3a1a4
nporpaMMHbIx nakeToB [1K.




2 MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JluciumnimHa OTHOCHTCS K TUCIUTUIMHAM 9acTd, GOPMUPYEMOU y4acTHUKaMH 00pa30BaTEIbHBIX
otHomeHuti (b1.B.08) u n3yuaercs Ha 3 Kypce B 5 u 6 cemecTpax.

B wMeromumyeckoM IIaHe AUCHUIUIMHA ONUpaeTcss Ha JucuUIUiuHbL  "®dusmka",
"Marematnka', " Ou3ndyeckas Xumus'".

[Tonyuyenusie B mporecce uzyueHus aucuuiuidabl "llpouecchl m anmapatel " 3HaHWMS,
YMEHHSI W HaBBIKM MOTYT OBITh HCIIOJIb30BaHbl B HW3YYEHMHM JAUCHUIUIMHBI «OO01mas
OMOTEXHOJIOTHS, B HAYYHO-UCCIIEIOBATEILCKON paboTe, MPOSKTHO-TEXHOIOTHYECKON MPAKTHKE
CIEIMAJIMCTA U MPU BBINOJIHEHUHN BBIITYCKHOHN KBaTU(UKAMOHHON paOOThI.

3 O0beM AUCHUILIUHBI

Bceero,

Bun yuebHo# paboThl 3E/aKaneM. 1acoB

OO0masi Tpy10€eMKOCTh M CUMILTUHBI 12/432

(3a4eTHBIX eAMHUIY aKaJICMHUYECKHX YaCOB)

KonrakTHasi paGoTa ¢ npenojaBaresieM: 224
3aHSTHSI JISKIIMOHHOTO THITA 72

3aHATHUS CCMHUHApPCKOT'O TUIIA, B T.4Y.

CEMUHApBI, IPAKTUYECKUE 3aHATHS 72(64)
nabopaTopHbBIE PAOOTHI (B TOM YHCIIE PAKTHYECKAS TIOJATOTOBKA) 72(64)
kypcoBoe npoektupoBanue (KP wim KII) 18
KCP 8
JpyTue BUIbl KOHTAKTHOH paboThl -
CamocrosiTesibHasi padoTa 127
DopMa TeKyLIero KOHTPOJIA KII
®opma MPOMeKYTOYHON aTTecTALMU DK3aMeH, 3K3aMeH,
KII(63)




4 Conep:kaHue QU CHUATINHbBI
4.1 Pa3aeisl AUCHUMIIIMHLI U BUALI 3aHATHIA
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1 I'mapomexaHudeckue mporecchl 16 16 16 34 K-3 | [IK-3.6
2 TermooOMeHHBIE TTPOIIECCHI. 22 22 22 33 K-3 | [IK-3.6
3 MaccooOMeHHBIE TTPOIIECCHI 34 34 34 60 IIK-3 | IIK-3.6
4.2 3aHSITUA JEeKIUOHHOTO THUIIA
Ne
asnena HaumeHnoBanue Tembl O6bem, |MHHOBanmMoOHHas
p Y KPaTKOE COJICPIKAHUE 3aHITHUS aKaJ. Jachl dopma
JTACTTUTIITAHBI
1 I'mapoMexannyeckue nNpoueccol 16 TPAIUIIMOHHAS
3aKOHbBI COXpaHEHUsI MacChl, SHEPTUU U JICKIINA,
KOJINYECTBA JBWKECHUS. BA3KOCTh JKUIAKOCTEH, JEKIHUS-
HBIOTOHOBCKHUE M HEHBIOTOHOBCKHUE JKAKOCTH. BHU3yaJI3alns
Pexxumbl Teuenus xxunkocteil. OCHOBBI TEOPUU
nonobust. Kpurepun nonodus. Beison kputepres
moao0us.
VYpasuenune HaBbe-Crokca. ®opmyna ['arena-
ITya3zeiins.
OcHOBHOE YpaBHEHHE THIPOCTATUKHU. Y paBHEHUE
bepuymu. Ilpunoxxenus ypasHeHnus bepHymiu.
[M'uapaBnuueckoe conpoTuBieHHE TPYyOOITPOBOIOB
u anmnapaToB. KOHCTpyKIMK HACOCOB,
BEHTHJIATOPOB, KOMITPECCOPOB.
Pa3ZLeHeHI/IC JKUJKHUX U Ta30BbIX HCOAHOPOAHBIX CUCTEM.
Kinaccudukanms 1 OCHOBHBIE XapaKTePHUCTUKHI
HEOJTHOPOAHBIX cucTeM. OCHOBHBIE CITOCOOBI
paszieneHus HeOAHOPOIHBIX CHCTEM B UX
9KOJIOTHYECKOE 3HAUCHUE.
2 Temno0o0MeHHbIE TPOLECCHI 22 TpaauIMOHHAS
Tennonepenaua. TemnoBoit Gamanc. Ilepenoc JeKLus,
TEIUIOTHI: KOHBEKITHA, TEIIONPOBOJHOCTb, JICKIHA-




Ne
pasznerna
JIUCIIUILINHEI

HauMeHnoBanue TeMbl
U KPaTKOE COJICPKAHUE 3aHITHUS

OO0neMm,
aKaJl. 4achl

HNuuosammonnas
dopma

TEIUIOBOE M3JIy4eHHE. YPaBHEHUE KOHBEKTMBHOMU
TEIUIONPOBOAHOCTH. YPaBHEHUS TEIUIOOTIAAuu H
teronepenayu. CpelHsAs pa3HOCTb TEMIIEpaTyp.
[Tonobue IIPOLIECCOB TEIUIOOTIAUH.
Kpurepunansnoe ypaBHEHUE TEIUIO0TIAYH.
Tunosble ciryyan KOHBEKTHBHOI'O TEMIOOOMEHA.
OcHOBHbIE KOHCTPYKLUHU TEII000MEHHBIX
anmnapaTtoB, MX CpPaBHUTENIbHAs XapaKTEPUCTHUKA.
OCHOBHBIE TPOMBILUIECHHBIE TEIUIOHOCUTENH, HX
CpPaBHUTEJIbHAS XapaKTEPUCTUKA.

Pacuer TenmooOMeHHOM anmapartypel.

MeTo1bl TPOBEICHUS BbIIIAPUBAHUS.
OnHOKOPIYCHBIE M MHOT'OKOPITYCHBIE BbIIIAPHBIE
YCTaHOBKHM. MarepuanbHblii U TEIJIOBOM OallaHChI
OJIHOKOPITYCHOM M MHOT'OKOPITYCHOM BBIITAPHBIX
ycTaHOBOK. ONTHMajabHOE YHUCIO KOpPIYCOB B
MHOT'OKOPITYCHOM BBIIIAPHOM yCTAHOBKE.
Knaccugukanus 1 KOHCTPYKIIMA OCHOBHBIX THIIOB
BBIIIAPHBIX aNlapaToB.

BU3yaJIn3anusd

MaccooOMeHHbIe Po1ecchl

OcHOBBI  Maccomepenaud B CHCTEMax €O
cBOOOMHON rpanmiel paszmena ¢as: ra3z (map -
KHUJKOCTb, )KUJIKOCTD - JKUAKOCTb).

3akoHbI (ha3oBOro paBHOBecHs. Hampasnenue
IPOTEKaHHUs MaCCOOOMEHHBIX MPOLIECCOB.
MosnekyssipHas 1 KOHBEKTHUBHAsE JUPPy3us.
OcCHOBHOE ypaBHEHHE MacoOIepelauH.
MatepuanbHblii 6alaHC ¥ ypaBHEHHE JTUHUU
pabouux KoHIeHTpauui. J{BrKymas cuia
MaccOOOMEHHBIX POIIECCOB
[Ipodune kKoHIIEHTpaLUil B TypOyJIEHTHOM ITOTOKE.
I'uaponnnamuueckuit u AMQPy3nOHHBIHI
norpanuyssele ciaou. [lonsrue o TypOyieHTHOM
middy3un. TeopeTrnueckue MoIeNM MepeHoca
Macchl. YpaBHEHHE MACCOOTIAUH.
JuddepennnanbHoe ypaBHEHNE KOHBEKTHBHOMN
middy3un. Kpurepuanbnoe ypaBHeHHE
MaccooTaauu. PaBHoBecue mpu abcopOuuu. 3aKoH
I'enpu. MarepuanbHblil 6aaHc aOCOpOIUH.
VYpaBHeHUE TUHUN PAOOUMX KOHIICHTPAILIUM.
MuHUMAaNIBHBIN U ONITUMAJIBHBIN yIE€IIbHBIE
pacxogel abcopbenta. Koncrpykuun abcopOepos.
PaBHOBecue B cucreMe nap - >KMJIKOCTb.
Pextuduxanus. [Ipunnun pexruduxanyuu. Cxembl
YCTaHOBOK NIEPUOANUYECKOM U HENPEPBIBHON
pextudukanuyu. MatepuanbHbiil 6anaHc
HENpepbIBHON peKTU(UKAIIMY OMHAPHBIX CMeceH.
VYpaBHeHus] JUHUIA paOOYMX KOHLEHTpALUN
YKPEIUISIOIEH Y MCYEPIBIBAIOIIECH YacTen

34

TpaAUITIOHHAS
JIEKITHS,
JICKITHSI-
BHU3yalTU3aIIH




Ne
pasznerna
JIUCIIUILINHEI

HauMeHnoBanue TeMbl
U KPaTKOE COJICPKAHUE 3aHITHUS

OO0neMm,
aKaJl. 4achl

HNuuosammonnas
dopma

PEKTHU(PHUKALIMOHHOMN KOJOHHBI. 3aBUCMOCTb
pa3MepoB KOJOHHBI (BBICOTHI U AUAMETPA) U
pacxojia TeIUIOThI OT BEJIMYHUHBI (DIIErMOBOT0O
yrcna. Jkerpaknus. O0me cBeieHus o mporecce
1 00JIaCTH €ro NPaKkTUYECKOro MPUMEHEHHUS.
Knaccugukanus 1 KOHCTPYKIMU IKCTPAKITUOHHBIX
annaparoB. AjncopOuus. O61mue cBeJeHus 0
nporecce u 06aactu ero npuMeHeHust. OCHOBHBIE
IIPOMBIIIJICHHBIE aZICOPOCHTHI, UX CTPYKTYypa U
cBoiicTBa. PaBHOBecue npu aacopOuuu. M3orepmsl
agcopOIuu. MaTepuaibHbIN OaiaHc aacopOIuy.
Kunernka npornecca. O0miue cBeieHus 0 mpoiecce
1 00JIaCTH €ro NPaKkTUYECKOro MPUMEHEHHS.
KonBektrBHas cymka. @opMsl CBA3U BIIary €
MaTtepuaaoM. OCHOBHBIE NapaMmeTpbl BIAKHOTO
BO31yXa. JluarpaMMbl COCTOSIHUS BJIQXKHOTO
BOo31yXa. KuHeTnueckne KpuBbIe CyILKH.
Koncrpykuun cymmmnok. Knaccndukarus.
KonrakrtHas cymika. Cy1ika nHGpakpacHbIMU
aydyamu (paauanronHas). Cymika TOKaMH BbICOKOM
4acTOTBHI.




4.3 3aHATUA CEMUHAPCKOI0 THIIA
4.3.1 CeMnHapbl, NpaKTHYECKHE 3AaHATHSA

O0bewM,
aKaj. yachl
Ne B Tom
pasnena HanmeHnoBanue Temsl gucie Ha|  [Ipumeua
JUCIA U KpaTKoe COAEepKaHUE 3aHATUS paKTH4 HUE
TUTHBI BCCTO | eckyro
MOJITOTO
BKY
TexHuyeckas TUAPABINKA. 3aHsTHE—

1 {I'mppocratuka. YpaBHeHue pacxona. Pexum KOH(epeHIHs,
TCUCHHS KHUIKOCTH. YpaBHeHHE bepHysumu u 16 10 aKTHEU3AIHA
ero TIPHUIIOKCHHUS. 'uapaBaugeckoe TBOpHECKOH
COMPOTHBIICHUE TPYyOOTIPOBOIOB | AIapaToB. péi’;ﬁ:;fg;gg;}l
MOIIHOCTh HACOCOB U BEHTHJISTOPOB. 1A HCKYCCHS
OCHOBBI TEILIONIEPEIAYH KoH(epeHIus,

2 |TemnoBoii 6ananc. Temnonepenada. CpeaHss aKTHBU3AIA
pasHocTb Temmeparyp. Koadduuument 12 10 TBOPHCCKOH
Teruionepenayn. Pacyer TerninooOMeHHbBIX P ii’;t:;fg;;li
arraparos Has IUCKYCCUs
Brmapusanue. KOH(EpPEHIIHUS,

2 | MarepuanbHbIil ¥ TETIOBOI OalaHCHI. 8 AKTHBH3AIA
Temuonepenaya B BBIIAPHBIX aniaparax. 10 TBOPHCCKOH

JIeITEeIIbHOCTH,
periIaMEeHTUpPOBaH
Has JUCKYCCHUsL

2 |KontponbHas pabora 2
Kp Nel

3 |OcHOBBI MaccoIepeaayn KOH(EPEHIIH,
Maccootnaua " Maccorepeaaya. 8 10 aKTHBH3ALUS
Koaddurmentst MaccooTIauu u TBOPYECKOM
Maccornepenayu. [[Buxyinas cuiia mpouecca. ACATCIBHOCTH,

pEriIaMEeHTUPOBAH
Has TUCKYCCUs

3 |AGcopbuus. 8 4
MarepuanpHblii 6ananc. Pacuer abcopbepon

3 |PexTuduxarms KOH(epeHIus,
MarepuanbHblii ¥ TemioBod  OanaHCh 8 10 AKTHBH3ALIUA
pekTudukanuu. Pacder peKTH(PUKAIMOHHBIX TBOPYECKOH
KOJIOHH JACATEIBbHOCTH,

pEriIaMEeHTUPOBAH
Has TUCKYCCUs

3 |Cymika. KOH(epeHus,
KonBektnBHasg cymka. Jlmarpamma  I-X. aKTHBU3ALNS
MatepuanbHBIA U TETUIOBOM OamaHchl. Pacuer 8 10 TBOPYECKOM
pa3IUYHBIX BAPUAHTOB KOHBEKTHBHBIX ACHTCIBHOCTH,
CyU_H/IJ]OK. pPErIIaMCHTUPOBAH

Hasg JUCKYyCCHUA

3 |KonTponpHas pabora 2

Kp Ne2




4.3.2 JlabopaTopHbie padoThI

O0neM,
aKaJl. 4achl
NQ B TOM
HaunmeHoBaHMEe TEMBI yuce Ha | [Ipumeya
pasiea U KpaTKoe CoJIep KaHue 3aHsATUs [paKkTHIe HUE
JUCIUTLTAHBI BCETO
CKYIO
II0ATOTOB
Ky

1 OrnpezenieHne TUAPABINYECKUX CONPOTUBIICHUN METOJ
TpyOOIIPOBOJIOB MaJIbIX
OKCIEPUMEHTAILHOE ONIPENETIEHUE 6 5 rpymm
kod(durmenta TpeHus 1 K03 PUITHIESHTOB
MECTHBIX COIPOTUBIICHUM

1 Wzydenne paboThl 6apabaHHOTO BaKYyM- METO
(buIbTpa HENPEPHIBHOTO JACUCTBHUS. 6 5 MaJIbIX
DKCHEepUMEHTAIBHOE OIPEIeNIEHNE KOHCTAHT rpynmn
(bHIIBTPOBAHUS

1 OnpeneneHye XapakTePUCTUK IIECHTPOOEKHOTO METON
BCHTHJIATOPA MaJIbIX
DKCIEpHMMEHTANBHOE OIIPEACICHUE 6 5 rpyI
XapaKTePUCTHK BEHTWIATOPA U XapaKTEPUCTUKH
CETH, OTpeiesieHue MapaMeTpoB padouell TOUKH.

2 N3yueHnue npoiiecca TeII00T/1a4u B METOJ
KOXYXOTPYO9YaTOM TEII00OMCHHHKE MaJIbIX
DKcrepuMEHTAIbHOE OMPEe/IeIeHIe 6 6 rpymm
Kod((ULIMeHTa TeTJIO0TAAYU U YUCIIEHHBIX
3HaYeHUH K0I(PPHUIMEHTOB B KPUTCPUATHHOM
YpaBHEHUHU.

3 AOGcopOrus. METON
DKCIEepUMEHTAITBHOE UCCIIEOBAaHUE 6 6 MaJTbIX
TUAPOIMHAMUYECKUX U MAaCCOOOMEHHBIX TPy
XapaKTEPHUCTHK HACATOYHOTO abcopoepa.

3 MoaenupoBanue npoiecca abcopounu Ha [1K. METOJ,
UccnenoBanue BAUSHUSA MTapaMeTPOB MpoIiecca 6 6 MaJIbIX
abcopO1uu Ha KOdhPUIIMEHT Maccornepeaadn rpynm

3 Pextuduxarms MEeTOox
DKCHEepUMEHTAIBHOE ONPEIEIEHNE OCHOBHBIX 6 6 MAaJTbIX
nokasaresuei paboThl TapenbyaToi rpym
PEKTU(OUKAIMMOHHONW KOJIOHHBI.

3 MonenupoBanue npoiiecca pektudukanmu Ha [TK METOJ
HccnenoBanue BIUsSHUSA TapaMeTPOB Ipoliecca 6 5 MAaJTbIX
pekTU(dUKAIMY HA COCTaBbI MPOTyKTOB H rpymn
MIPOU3BOIUTEIHLHOCTh YCTAHOBKH.

3 OKCTPAKIHUS. METOJ
DKCNEepUMEHTAITBHOE OTIPeIeTICHNE 6 5 MaJTbIX
kod(durmenTa macconepeiadu B POTOPHO- TPy
JIUCKOBOM JKCTPAKTOPE.

3 MogpenupoBaHnue npoiiecca SkcTpakiuu Ha [TK MEeTOox
HccnenoBanue BIMsIHUS MapaMETPOB MpoIiecca 6 5 MaJIbIX
HKCTPAKIIMHU HA MPOU3BOIUTEIBHOCTh YCTAHOBKH. rpymnmn

3 AncopOrus METO/T

DKCIEepUMEHTAIBHOE OIpeieNICHNE 6 5 MaJIbIX
Koa¢duLreHTa Macconepeady B rpymnmn
MPOTUBOTOYHOM KOJIOHHOM aIlapare co




O0newM,

aKaJ. 4achl
No B TOM
asena HaumeHoBaHME TeMEBI yucie Ha | [Ipumeya
P U KPaTKOE COACpKaHUE 3aHATHUS HpaKTHYEe HHE
JHUCIHUILIMHBI BCETO
CKYIO
IIoAroTOB
Ky
B3BCIIICHHBIM CJIOEM aJICOpPOEHTA.

3 Cymika METO/I
DKCHEepUMEHTAIBHOE ONPeIeNIEHNE OCHOBHBIX 6 5 MAaJTbIX
XapaKTEPUCTHK MPOIIECCa CYIIKU B KUIISAIIEM rpymI
cioe.
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4.4 CamocrosiTesibHas padoTa 00y4arouuXxcs

pazﬁgena IlepeueHp BONpoCoOB ISl Obnewm, ®opma
CaMOCTOATENIbHOT'O U3yUYEHUs aKaJl. 4achl | KOHTpPOJIA
JUCLHUTIIIUHBI
TpancnopTUpOBKa KUIAKOCTEN U ra30B 110 .
1 TpyOorpoBogam. KoHCTpyKIIMKU HACOCOB U 18 YCTHBIN
BEHTHJIATOPOB. Orpoc
Heonnopoanslie cucreMsl. ['uapomexannueckue Ve THb
1 crocoObl uX pazaencHus. KoHCTpyKIuu anmnapaToB 18 onpoc
JUIsL pa3JiesIeHus] HEOJTHOPOIHBIX CUCTEM.
) Meroasl UHTCHCUPUKAITIT IIPOLIECCOB 18 Kp Nel
TEIIoNepe1aun
) HpOMbIH_UIeHIjBIe CIOCOOBI HAarpeBa M OXJIAXKICHUS 13 Kp Nel
B XMMUYECKON TEXHOJOTUH.
2 MHOroKopIyCHOE BBIITAPUBAHHUE. 18 VYerHbii
onpoc
3 Konctpyxkuuu abcopOepon 16 YcrHbii
Onpoc
3 KoHcTpykinu cynmmiok 21 Kp No2

4.5 Tembl kKoHTpPOIBbHBIX padoT (Kp)
Kp Nel — Pacyer TemiooOMEHHBIX anmaparosB.

Kp Ne 2 — Pextudukanus u cymka.

5 Ilepedyenb y4eOHO-METOAMYECKOr0 OOecHeYeHUusl AJIsi CaAMOCTOSATEJbHON PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

Metoanyeckue ykazaHus sl 00y4JaroImuXcs 10 OpraHu3auyd CaMOCTOATEIEHOW paboThI
[0 JUCUMIUIMHE, BKJIIOYas IepeuyeHb TEM CaMOCTOATENbHOW paboThl, (OpPMBI TEKYILEro
KOHTPOJISI 10 JUCHHUIUIMHE W TpeOOBaHHWS K WX BBHIMOJHEHUIO pPa3MEMICHBI B AIIEKTPOHHOM
uHpopManroHHo-o6pazoBarenbHoi cpene CIIOI TU(TY) Ha caiite: https://media.spbti.ru

6 ®oH OLEHOYHBIX CPEICTB JJIsl IPOBEACHHUS MPOMEKYTOYHOM aTTecTaluu

[IpomexyTouHas arTecTanMsi MO AWCLUUIUIMHE MPOBOAUTCS B (opme dK3ameHa B 5
ceMecTpe, U B (hopMe 3aIuThl KypCOBOTO IMPOEKTa U 3K3aMeHa B 6 ceMecTpe.

K npomexxyTouHON arrecTaniMyM OMYCKAarOTCSl CTYAEHTHI, BBIMOJIHMBIIKNE BCE (POPMBI
TEKYIEro KOHTPOJIS.

DK3aMeH NpeayCMaTpUBAlOT MPOBEPKY OCBOEHHUS MPEIYCMOTPEHHBIX JJIEMEHTOB
KOMIIETEHIIMH ¥ KOMIUIEKTYIOTCS BOIIPOCaMH (3aJlaHUsIMM) JIBYX BHJIOB: TEOPETUUYECKUN BOIIPOC
(17151 MPOBEPKH 3HAHUI) M KOMIUIEKCHAs 3a/1a4a (U1 IPOBEPKU YMEHHUM U HAaBBIKOB).

IIpu cpaue sk3aMeHa, CTYIEHT MOJydaeT OWJIET, COCTOALIMM M3 ABYX BOIPOCOB H3
IIEpPEYHsI BONPOCOB U 3a/layM, BpeMs IMOATOTOBKH CTyJIEHTa K YCTHOMY OTBeTy - 10 30 MuH,
BpeMs perieHus 3a1a4du 10 50 MuH.

HpI/IMCp BapHaHTa 5K3aMCHAllUOHHOT'O ounera:
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denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE YUPEKACHHUE BHICIIEr0 00pa3oBaHUs
«CankT-IleTepOyprckuii rocy1apcTBEHHBIN TEXHOIOTUYECKHN HHCTUTYT (TEXHUYECKUN
YHUBEPCUTET)»
27.03.04 YnpaBieHne B TEXHUYECKHX CHCTeMax
®DaxynbTeT MEXaHUYECKUI
Kadenpa npomeccos u ammmapaToB
Kypc 3
Cemectp 5

Jucuunnuna «IIponecce! u anmaparsn

DK3aMeHannoHHbINA Omiter Ne 1
1. Pesxknmbl TeueHus xuakocreid. Kpurepuii Peiinosanbaca.

2. MHorokopnycHoe BbinnapuBaHue. CxeMbl MHOTOKOPIYCHBIX BBINAPHBIX YCTAHOBOK
U UX CPABHUTEJbHAS XapaKTEePUCTUKA
3. 3apmaua

3aBenytouuii kadeapoii,
I-p TEXH. HayK, mpodeccop O.M. ®nucrox

(moanuck, 1ata)

Ilpumep eapuanma 3adauu

B TpyOHOM IpoCcTpaHCTBE KOKYXOTPYOUaTOrO TETNIOOOMEHHUKA OXJIAXKIACTCS KHUIKOCTh
0T TeMHepaTypsl tix 10 tix. Pacxon xunkoctu Gi. B MexTpyOHOE NPOCTPaHCTBO MPOTUBOTOKOM
MOCTYNaeT BOJA CPEOHEr0 KadecTBa, KOTOpas HarpeBaercs OT tox 10 tox. Koadduument
TEIUIOOTAA4YH K BOZIe paBeH 2. CpeqHss TeMuepaTypa CTeHKH TPYO cO CTOPOHBI XKHUAKOCTH terl.

Onpenenuth HEOOXOIUMYIO TUIOMIAIh MOBEPXHOCTH TEIUIONEpEaadyd TEII000MEHHOTO
amnmapara M pacxojl OXJIAKAAIOLIEH BOABI, €cly 4yuciao TpyO B ammapare n, a ux auamerp d.
[ToTepsiMu TETIIOTHI B OKPY>KAOILYIO Cpey MpeHeOpeyb.

KypcoBoif ~ mpoekT  mpexycMaTpuBaeT — BBIOOPOYHYIO  HPOBEPKY  OCBOEHUS
IPEyCMOTPEHHBIX 3JEMEHTOB KOMIETEHIMH U COCTOMT H3: TOSCHUTENbHOM 3aIlUCKH,
coJepxalieil BbIOOp M pacdeT 00opynoBaHMs (IEMOHCTPUPYET 3HAHUs, YMEHHUS U HaBbIKH),
rpaduueckoil yacTu (yMEHHUS U HaBBIKM), 3alUTHl CTYJEHTOM CBOETO IMpPOEKTa (sl IPOBEPKU
3HaHUH U yMeHUi).

cDOH,I[ OLCHOYHLIX CPECACTB 110 JUCHHUIIIMHEC MMPEACTABJICH B HpI/IHO)KeHI/II/I Ne 1

Pe3yHBTaTBI OCBOCHHUA JUCHUIUIMHBI CYHUTAKOTCA HOOCTHUIHYTBIMHU, CCJIHW Ui BCEX
9JICMCHTOB KOMHGTGHHI/Iﬁ JOCTUTHYT HOpOFOBI)II\/JI YPOBEHb OCBOCHUS KOMIICTCHIMHW HA JAaHHOM
9TallC — OLICHKA «YHAOBJICTBOPUTCIILHO.
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7 IlepeyeHb y4eOHBIX U3aHNI, HEOOXOAMMBIX JISI OCBOEHH S AU CHUNIMHBI

a) meyaTHbIE U3TaAHUS

1. ®posos, B.®. Jlekuuu no kypcy «lIponecchl u annapaTbl XUMUYECKON TEXHOJIOTHIN:
yuebHoe nocobue st By30B / B.®D. dpono. — 2-e uzn., uctp. — Cankr-IlerepOypr: Xumusnar,
2008. — 608 c. — ISBN 978-5-93808-158-1.

2. Pomankos, I1. I'. Metoasl pacuera mpoiieccoB U anmaparoB XMMUYECKON TEXHOJIOTUU
(mpumepsl u 3amaun): yuyeOHoe mocobue s By3oB / II. I'. Pomankos, B. ®@. ®ponos, O. M.
®nucrok. — Cankr-IlerepOypr: Xumuznar, 2010. — 544 c. — ISBN 978-5-93808-182-6.

3. Ilpomieccel M ammapaThl XUMHUYECKOW TEXHOJOTUM. J[abopaTOpHBIA MPAKTHKYM:
yuebnoe mocodbue / O. M. ®@auctok, B. . ®ponos, O. B. MyparoB [u ap.] ; MunoOpHayku
Poccuu, Cankr-IleTepOyprekuit TocyJapCcTBEHHBIM TEXHOJIOTHYECKUM MHCTHTYT (TEXHUYCCKUN
yauBepcuret), Kadenpa nporeccos u anmaparoB. — Cankt-IlerepOypr: [6. u.], 2010. - 142 c.

4. OcHOBHBIE TpOIECCHl W ammaparbl XuMHu4Yeckoil TexHosoruu: IlocoOue 1o
IPOCKTHPOBAHUIO: YUeOHOE Moco0He Uil XUMUKO-TeXHOIorndeckux crel. By30B /I".C. bopucos
[u np.]; mon pen. FO.U. pitHepckoro. — Crep. u3n., [[lepened. ¢ uza. 1991 r.]. — Mockaa:
AnbsiHc, 2015. — 496 c. — ISBN 978-5-903034-87-1.

0) JIEKTPOHHbIE U31AHUA

1. OGopynoBanue [yl TPAHCHOPTUPOBKU KHUAKOCTEH U ra3oB: yueOHoe nmocodue / E. U.
Bopucoga, O. I1. bannsix, O. H. Kpykosckuii, O. B. I'nnesckas; MunoOpnayku Poccun, CankT-
[TeTepOyprckuii rocy1apCTBEHHBIH TEXHOJOTHYECKUM HHCTUTYT (TEXHHUUECKUN YHUBEPCHUTET),
Kadenpa nportecco u anmaparoB. — Cankt-IlerepOypr: [6. u.], 2017. — 27 c. // CII6GI'TU:
anekTpoHHas 6ubnroreka - URL: https://technolog.bibliotech.ru (gara obpamenus: 13.10.2020).
- Pexxum mocTyna: uist 3aperucTpup. MoIb30BaTENeH.

2. IIpoekTpoBaHUE OJHOKOPIYCHOI BBIMAPHONW YCTAaHOBKM HEMPEPBIBHOTO JCHCTBUS:
yuebnoe nocobue /O.M. @nuciok, B. ®@. @ponos, B. B. ®omun, E.W. bopucoa; MunoOpHayku
Poccun, Cankt-IletepOyprckuii rocyJapCTBEHHBIN TEXHOIOTHYECKUM MHCTUTYT (TEXHUYECKUN
yausepcureT), Kadenpa npouecco u anmaparoB. — Cankr-IlerepOypr: [6. u.], 2014. — 47 c. //
CIIOI' TU: snextponnas 6mubmuoreka - URL: https://technolog.bibliotech.ru (mara oGpamenus:
13.10.2020). - Pexum goctyna: 1uist 3aperucTpup. mojab30BaTesei.

3. bannbix, O. II. Pacuer TemnooOMEHHBIX amnmapaToB: METOAMYECKHE YKa3aHUS K
KypcoBomy npoektupoBanuto / O. I1. bannsix, E. U. bopucosa, O. B. Myparos; MunoOpHayku
Poccun, Cankrt-IletepOyprckuii rocyJapCTBEHHBIM TEXHOIOTHYECKUM MHCTUTYT (TEXHUYECKUN
yHuBepcurer), Kapenpa nponeccos u annaparoB. — Caunkr-IlerepOypr: [0. u.], 2014. — 56 c. //
CIIGI'TU: snektponHas 6ubanoreka - URL: https://technolog.bibliotech.ru (nata oOpamienus:
13.10.2020). - Pexum goctyna: 1uist 3aperucTpup. noab30BaTesei.

8 IlepeyeHs 3/1eKTPOHHBIX 00pa30BaTebHBIX pPeECYpCcoOB, HEOOXOAMMBIX /ISl
OCBOEHHS THCIMIIJIHHBI

WHuTepHeT-pecypchl:  NMPOBOAWTH IMOMCK B  pa3lMYHBIX CHCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yahoo.ru ¥u HCHOJb30BaTh MaTePUAIIBI
CaliTOB, PEKOMEHIOBAaHHBIX MTPEIIOIaBaTeNIeM Ha JICKIIMOHHBIX 3aHATHSIX.

C KOMITBIOTEPOB MHCTUTYTA OTKPBIT JOCTYII K:

eLIBRARY.RU : Hayunas snekrponHas 6ubnuoreka : caiiT. — Mocksa, 2000 — . — URL:
https://elibrary.ru (mara obpamenus: 05.12.2018). — Pexum pgocryma: ans 3aperucTpup.
I0JIb30BAaTENCH.

Jlanb : ANMEKTPOHHO - OuMOMMoTEeyHas cuctema : caiit. — Cankr-Ilerepoypr, 2016 —. —

URL: https: // e.lanbook.com (mata obpamienus: 19.02.2018).
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9 Meroauyeckue YKa3aHUA Il 00y4aIOIIMXCH 110 OCBOCHUIO TUCUHUIJIMHBI

Bce Buabl 3aHaTuii no aucuuiuinHe «IIpomeccsl W ammapartbl» NPOBOAATCS B
COOTBETCTBUU C TpeboBaHusmu cienyronmux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yuebubix 3anstuid. Jlekumsa. OOmume
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbel yueOHbix 3anaruil. CeMuHapbsl U
npakTuyeckue 3aHaTus. Ooue TpedoBaHU K OpraHu3aluy U IPOBEICHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yuebnsix 3ansTuii. JIJabopatopHbie 3aHATHS.
OO6ume TpeGoBaHUS K OPraHU3alMK U POBEICHUIO.

CTII CIIGI'TH 048-2009. KC VYKJIB. Bunpr yuebHbIX 3ansTuil. CamocTosTenbHas
1aHupyemas pabora cryneHToB. OOmye TpeOoBaHus K OpraHu3alyu 1 IPOBEACHUIO.

[TnmanupoBaHue BpeMeHH, HEOOXOIMMOTO HAa W3yYeHHE NAaHHON IUCIMIUIMHBI, JTydIle
BCETr0 OCYILECTBIIATh Ha BECh CEMECTp, MpENyCMaTpuUBas MPH 3TOM DPErYyJSIPHOE MOBTOPEHUE
IIPOMIEHHOI0 MaTepuasa.

OCHOBHBIMH YCJIOBUSIMHU NPaBWIBHOW OpraHM3aluy y4eOHOro Iporecca A CTyAECHTOB
ABJIAETCS:

IUTAHOBOCTh B OpraHU3aluu y4eOHOH paboThl;

CEpbE3HOE OTHOIIECHNE K U3YUECHUIO MaTepHala;

IIOCTOSIHHBIH CAMOKOHTPOJIb.

Ha 3aHsATUS CTYIEHT NOJKEH NMPUXOJUTh, UMEsl 3HAHUS 110 YXKE U3yUYEHHOMY MaTepHuay.

10 ITepeyenb MHPOPMAMOHHBIX TEXHOJIOTHIA, HCIIOJIb3YEMBbIX MPH OCYIIECTBJIEHHN
00pa30BaTeJILHOIO MPoIecca Mo JUCIIHIIIHHE

10.1 UndopmMannoHHbIE TEXHOJIOTHH

B yuebHOM mpomecce MO JaHHOW AMCHUIIIMHE MPEIYCMOTPEHO HCIOJIb30BaHUE
UH(POPMALIMOHHBIX TEXHOJIOTHH:

YTEHHE JICKIUI C UCIIOJIb30BAHUEM CIIal[I-TIPEe3CHTALIUN;

B3auMo/eiicTBue ¢ oOyudaromumucs nocpeacrsom SMOC.

10.2 [IporpammHoe obecnieueHue
— Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);
— Mathcad 14;
— Autodesk AutoCAD 2016.

10.3 ba3bl JaHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI
1. http://gost-load.ru- 6a3a 'OCTos.
2. http://elibrary.ru — Poccuiickast OMCKOBasi CUCTEMA HAYYHBIX ITyOJUKAI.

11 MarepunanbHo-TeXHHUYeCKOe oOecnedyeHHe OCBOECHHMSl IUCHUILUIMHBI B Xo/e
peanu3anuu o0pa3oBaTeJbLHOH IPOrPaMMBbI
Jlns npoBenieHus 1a00paTOPHBIX 3aHATUHN HCIONIb3YETCS KOMITBIOTEPHBIN Kilacc,
000py/IOBaHHBIN NEPCOHATBHBIMU KOMIBbIOTEpaMH, 00bETUHEHHBIMHU B CeTh U 14 mabopaToOpHbBIX
YCTaHOBOK.

12 OcoO0eHHOCTM  OCBOCHHMSI JAUCHMIUIMHBI HMHBAJMAAMH M JHIAMH €
OrpaHUYeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

JUis WHBaNIMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Y4yeOHbIE MpOLecC
OCYILECTBIISIETCSI B COOTBETCTBHM ¢ [losioskeHHMeM 00 opraHM3aluu y4eOHOro Ipolecca s
o0ydeHHs MHBAJIWJIOB W JIUI] C OrPAaHUYEHHBIMH BO3MOXXHOCTSAMHU 310poBbsi CIIGI TU(TY),
yTBEPKACHHBIM pekTopoM 28.08.2014 r.
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ITpunoxenue Ne 1
K paboueii mporpamMme TUCIIUTITHHBI

DoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHUsI IPOMEKYTOYHOM aTTeCTAIMH 10 AUCHUIIIHHE

«HpOIIe(!CLI U anmnmapartbl XUMHYeCKO TEXHOJIOTHH»

1. IlepeyeHb KOMNeTEHI Ui ¥ 3TANOB UX GOPMHPOBAHHUS.

Wunmekc Ortam
Conepxanue
KOMIICTCHITUN (hopmupoBaHus
CnocoOeH caMOoCTOSATEILHO POBOIUTH TEOPETUUECKYIO U
K-3 3KCIIEPUMEHTAJIbHYI0 HAYYHO-HCCIIEI0BATEIbCKYIO MIPOMEKYTOUHBIN

paboTty B 00J1aCTH OMOMH)KCHEPUH
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2. Iloka3aresu u KPUTEPUHA OLNCHUBAHUA KOMIIeTeHIINii Ha PA3JHYHBIX 3Talmax ux (l)OpMHpOBaHHﬂ, mKaJda OHcHUBaHUA

2.1 lloka3aTe iy ¥ KPUTEPUHU OLIEHMBAHUA KOMIIETEHUMI NPH NPOBeIeHNH IK3aMeHa B 5 ceMecTpe

Kon n nammeHnoBanme ITokazaTenu chopMUPOBAaHHOCTH Kpurepwuit YPOBHU COOPMHNPOBAHHOCTHU
HWHAWKATOpa (I[eCKpI/IHTopBI) OLICHHUBaHUA (OHI/IC&HI/IG BBIPA)KCHHOCTHU I[eCKpI/IHTOpOB)
AOCTHIKCHHA «yIOBJIETBOPUTEIHLHO» «XOPOLLIO» COTIMYHO»
KOMIICTCHIMH (MoporoBbIii) (cpennnii) (BBICOKHIA)
MK-3.6: CrtocoOHOCTh | 3HAET TeOPETHUECKUE OCHOBBI OrtseTsl Ha Wmeert npeacrapnenue | 3HaeT ypaBHEHUs 3Haer BBIBOJI
000CHOBAaTh BBIOOD TEXHOJIOTUYECKUX ITPOLIECCOB; Bompocel Ne 1, | o YpaBHEHUAX MaTE€PUAIIbHBIX U YpPaBHEHUU
TEXHOJIOTHH 1 anmaparypHoe opopmIIeHHE T%S 1’ 97’2194’3 ) MaTepUalbHbIX U TEIUIOBBIX OajlaHcax | MaTepUalbHBIX 5
OCHOBHOTO TEXHOJOTUYECKHUX MPOLECCOB; 37’ 38 3’9 4(’) TEIUIOBBIX OaylaHcax TUAPOMEXaHUYECKUX | TEIUIOBBIX  OallaHcax
00opyoBaHNUs JUIs OCHOBHbIE (DM3UKO-XUMUYECKUE | 3’K33.1’V16H’y. THAPOMEXAHMYECKHUX U | ¥ TEIIOOOMEHHBIX. THPOMEXaHHUYCCKHUX
TEXHOJIOTHYCCKOTO rapameTpbl, BIUSIOIINE HA TETJI000MEHHBIX Jaét nosicneHue ux u TETII000MEHHBIX
fiporiecca KaueCTBO MPOJIYKIHUH U npoueccos. Moxer Ha3HAYCHUIO, MOXKET | mporeccoB.  Moxker
MIPOU3BOIUTENILHOCTDh YCTAHOBOK; BBIOpaTh YpaBHEHUS WX 3amnucarh u chopMyIIUpoOBaTh
JUTSL pEIICHUS 00BSACHUTH JOTYIIEHUS u
TpeOyeMbIX (bu3nyecKuil CMBICH. | YCIOBHUS 170:¢
MHKEHEPHBIX 3a/1a4. MIPUMEHUMOCTH.
YMeeT paccUUTHIBaTh OCHOBHBIE | OTBETHI Ha Wwmeer npeacrasnenue | Moxer onpeaenuts | CiocobeH
apamMeTphl OTAETbHBIX BONPOChl Ne 2, | 06 OCHOBHBIX OCHOBHBIE 06OCHOBAaHHO
amnmaparoB U TEXHOJIOTNYECKON ?’7632-13% le’ XaApPaKTCPUCTHUKAX XapPaKTCPUCTHUKU BI)I6p"aTI) MCETO/bI
CXEMBI B LIEJIOM; 3K;aMG’>Hy. THUIIOBBIX TEXHOJIOTHYECKUX pacuéra
TEXHOJIOTHYECKUX MPOIIECCOB: XapaKTEPUCTHK
IIPOLIECCOB: TUAPOMEXAHUYECKUX, | TEXHOJIOTUYECKUX
TUIAPOMEXaHUYECKHUX, TEMI000MEHHBIX. MIPOLIECCOB.
TEMI000MEHHBIX.
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Kon n HaumenoBanue
HHIAKATOpa
JIOCTHOKEHHMS

KOMIIETECHITUHA

INoka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHMPOBAHHOCTU
(meckpumITOpPHI) OTICHUBAHUS (ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)
«yJIOBJICTBOPHUTEIIHLHOY» «XOPOIIO» COTIMIHO»
(TIOpOTOBBII) (cpemunit) (BBICOKHIA)
Baaneer OrBeThl HA Nwmeer npeacrasnenue | Bemomuser pacdersr | CiocoOeH
HABBIKAMH HCTONb30Banus pu | BOTpocsl Ne 11, 1 o meronax pacuéra OCHOBHBIX Pa3MEpPOB | aHAIU3UPOBATH U
PEIICHNHY TTOCTABJICHHBIX 3a/1a4 12,15, 18, 30, anmnaparoB TETJTIOOOMEHHBIX BBIOMPATHh METO/IBI
nporpaMMHbIX naketoB [1K. 31,34,35k XUMHYECKON arraparos I10 pacuéra anmnaparos,
FK3AMCHY. TEXHOJIOTHH. COOTBETCTBYIOLIUM YUYUTBIBASI
METOAUKAM. 0COOCHHOCTH HX

KOHCTPYKIHU U
YCJI0BUSA MPOBCACHUA
Impouecca.
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2.2 Iloka3zaTean u KPUTECPHUHA OLNCHUBAHUA KOMIIeTeHII il IpU NMPOBECACHUH IK3aMEHA B 6 ceMecTpe

Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHMPOBAHHOCTU
HHIAKATOpa (meckpumITOpPHI) OTICHUBAHUS (ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)
AOCTHCHUA «yJIOBIICTBOPUTEITHLHO» «XOPOILIIO» «OTIIHYHO»
KOMIICTCHIHH (1OpOTOBBbIiA) (cpenuwuit) (BBICOKHIA)
MK-3.6: Crioco6HOCTh | 3HAET TEOPETUUECKHE OCHOBBI OtBeThl Ha Nwmeer npeacraBnenne | 3HaeT ypaBHEHUS 3HaeT BBIBO/JI
000CHOBATh BHIOOP TEXHOJIOTMYECKUX IPOLIECCOB; Bonpockl Ne 6, | 5 ypaBHEHHAX MaTepUalbHBIX U YpaBHEHUU
TEXHOJIOTUN U anmnapaTtypHoe ohopMIICHHE 5’29’2‘1‘0’2? 2197' MaTepUajbHbIX U TEIIOBBIX OanaHcax MaTepUaIbHbIX u
OCHOBHOT'O TEXHOJIOTHYECKUX MPOIECCOB; 31’ 3 4’3 s ’3 6 ’ | TeITIOBBIX OanaHcax MacCcOOOMEHHBIX TEIJIOBBIX  OanaHcax
0bopyoBaHHs 1A OCHOBHBIE QH3MKO-XHMHHUECKHE | scsachy, MaccOOOMEHHBIX nporieccos. Jaér MacCOOOMEHHBIX
TEXHOIOTICCKOTO rapaMeTpbl, BIUSIOIINE HA 3aImMTa npoueccoB. Moxer MOSICHEHUE UX mpoueccoB.  Moxer
fiporiecca KaueCcTBO MPOJIYKLIHH U KypCOBOTO BBIOpaTh YpaBHEHUS HA3HAYCHHIO, MOXKET | cPOpMYITUPOBATH
IIPOU3BOJUTENBHOCTh YCTAaHOBOK; | [TPOCKTa JUIA peLeHUs UX 3aIUcaTh U JNOIYIICHUS u
TpeOyeMbIX 00BSACHUTH YCIIOBUS 170:¢
WH)KEHEPHBIX 3a/1a4. ¢bu3nveckuil CMbICI. | IPUMEHUMOCTH.
YMeeT paccunTHIBaTH OCHOBHBEIC | OTBETHI Ha Wwmeer npeacrasnenue | Moxer onpeaenuts | CiocobeH
rmapaMeTphbl OTAEIbHBIX Bonpockl Ne 1, | 06 ocHOBHBIX OCHOBHEBIE 000CHOBAHHO
amnmaparoB U TEXHOJIOTNYECKON ; ’5 7’2 ;1’3 ;3 ;(16’ XApPaKTCPUCTHUKAX XapPaKTCPUCTHUKU BI>I6p"aTI> METOAbI
CXEMBI B LIETIOM; 3K;aMéHy TUIIOBBIX TEXHOJIOTMYECKUX pacuéra
’ MacCOOOMEHHBIX IIPOLIECCOB: XapaKTEPUCTUK
i?:gfgsom TEXHOJIOTMYECKUX MaccOOOMEHHBIX MaccOOOMEHHBIX
npoeKTa IIPOLIECCOB. IIPOLIECCOB. TEXHOJIOTMYECKUX
IIPOLIECCOB.
Baaneer OtBeThI Ha Nmeert npeacrasnenue | Boimonuser pacuetsl | CriocoOeH
HaBBIKaMH MCITOJIb30BaHUs IIPU Borpockl Ne 2- | o MeTomax pacuéra OCHOBHBIX Pa3MEPOB | aHAJIM3UPOBATH U
pEIICHUH MTOCTABICHHBIX 3a/1a4 4,23, 28, 30, armapaToB TEMI000MEHHBIX BBIOMpATh METObI
nporpaMMHbIX aketos I1K. 3 ;ml;ifaMeHy’ XUMHYECKON anmaparos 1o pacuéra anmnaparos,
TEXHOJIOTHH. COOTBETCTBYKOLIUM YUYUTHIBAS
KypCOBOT'O
IpoekTa METOAUKAM. 0COOEHHOCTH UX
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Kon n HaumenoBanue
HHIAKATOpa
JIOCTHOKEHHMS

KOMIIETECHITUHA

INoka3zaTenu chopMUPOBAHHOCTH
(meckpumITOpPHI)

Kputepuit
OLIEHUBAHUS

YPOBHU COOPMHUPOBAHHOCTHU
(ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)

«YIIOBIIETBOPUTEIHLHOY
(TIOpOTOBBII)

«XOPOIIIO»
(cpemunit)

«OTJIIMYHO»
(BBICOKHIA)

KOHCTPYKLUU U
YCJIOBHS IPOBEICHUS
nporecca.

19




[Mkama onennBanus coorserctByer CTO CIIGI TU(TY).

[To aucuuruiiHE NPOMEXYTOYHAs aTTECTalMs MPOBOIUTCS B (GopMmMe SK3aMeHa B 5
ceMecTpe, IIKaja OICHHBAaHUS — OaJUIbHAasE W B (OpPME 3alIUTHl KYpCOBOTO MPOEKTa U ClA4H
3auera B 6 cemectpe. it monmydeHus 3a4€Ta JOHKEH OBITh JOCTUTHYT «IIOPOTOBBINY YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIINH.

3. TunoBble KOHTPOJIbHBIE 3aJaHUS IJISl IPOBEEHUSI IPOMEKYTOYHOM ATTeCTAIUN

3.1 TunoBble KOHTPOJIbLHBbIE 3aaHNUS IJIS IPOBEACHUS IPOMEKYTOUYHOM aTTeCTAlUN

B (popMme 3Kk3aMeHa B S cemecTpe

Bonpocek! 1/ OlleHKH 3HAHUI, YMEHU M HABBIKOB, CPOPMUPOBAHHBIX y CTyJ€HTA
no komnerenuun IK-3:

—

9]

10.
11.

12.

13.
14.

15

20.
. MuddepennmanbHoe ypaBHEHHE ABUKEHUS HHIOTOHOBCKOM KUJKOCTU (ypaBHEHUE
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22.
23.
24.
25.

26.

27.

VYpaBHEeHNE HEPa3pbIBHOCTH ITOTOKA. Y PaBHEHMSI pacxo/a.

Pexxumbl TeueHus xxunkocteil. Kpurepuii Pelinomnbaca.

['mapaBianyeckoe  CONMPOTHBIEHHWE  TpeHUs B TpyOompoBome. MecTHbie
COTMPOTUBIICHUS.

YpaBHeHnue bepHyuM 11 HACATBHON U peallbHOM KUAKOCTH. Ero sHepreTnueckui
CMBICII.

[Tpunoxenus ypaBHenus bepnymm (tpyOka [Turo-IIpanntis, mepHast muadparma).
Onpenenenue pacxoja PHEPrud HAa TPAHCIOPTUPOBKY JKUAKOCTEH W Ta30B IO
TpyOOInpoBoOIaM.

Bunel nepenoca Temnotsl. TernoBbie 0anaHchl

Teroornaua 06e3 (a30BBIX TpeBpalIeHUd NP CBOOOJHOM U BBIHYXJICHHOM
IBUXKEHUH cpeibl. OOIIHiA BUJI KPUTEPUATbHBIX YPABHEHUN.

Temoorauya npu KOHJASHCALUU Hapa.

Temnnootnaua npyu KUMEHUU KUAKOCTU. Kpuzuc kumnenus.

Pacuer miomaay moBEpXHOCTH TEIUIONEPEaun KOXKYXOTPyOHOTO TEIII000MEHHHUKA
JUTSL HATPEBAHUS KUAKOCTH TPEIOLIUM ITapOM.

Pacuer miomaan moBepXHOCTU TEIUIONEpEAaynd KOXKYXOTPYOHOTO XOJIOAMJIBHUKA
JUISL CUCTEMBI K-K.

[TpoMmbIlIIEHHBIE TETTIOHOCUTENH, UX TETUTIOTEXHUYECKHE XapaKTePUCTUKH.
OpnHokOpmycHOE BblMapuBaHue. MaTepuaidbHBIH M TEMJIOBOW OallaHCHI Mpoliecca
BBITIAPUBAHUA.

. Pacuer miomaau IMMOBEPXHOCTHU TCIUIONICPEAavuN BBIIIAPHOI'O allllapaTa.
16.
17.
18.
19.

MHorokoprycHoe BblllapuBaHue. MarepuaiabHbIii U TEMJIOBOM OaaHChI.
MHorokopItycHoe BblllapuBaHue. Bei6op urcia Kopiycos.

Pacuer Tenino00OMeHHBIX annapaToB METOOM UTEPALIUH.

HuddepenunanbHoe ypaBHEHHE paBHOBECHs JKMAKOCTH Oifnepa. OcHOBHOE
ypaBHEHUE THIPOCTATUKU.

3aKOH BSI3KOTO TPEHUs. BA3KOCTh HBIOTOHOBCKUX U HEHBIOTOHOBCKHX KHMJIKOCTEH.

Hagwe-Ctokca).

Teopust mogoOust — 0oCHOBa (PU3MUECKOTO MOJICTUPOBAHUS. TeopemMbl Moa00us.
BriBoa kpuTepHeB ruApoAMHAMUYECKOTO MOA00us. X puznuecKkuit CMBICI.

3aKoH TeIIoNPOBOAHOCTH Dyphe.

HMuddepennnansHoe ypaBHEHUE TEIIONPOBOHOCTH. CranmonapHas
TEIJIONPOBOJHOCTb OJJHOCIIOMHON 1 MHOTOCJIONHOM TUIOCKOW CTEHKH.
JuddepennnansHoe ypaBHEHHE MepeHOca TEIJIOTH B MOTOKe (ypaBHeHHEe Dypbe-
Kupxroda).

BriBoa kputepueB TemnoBoro moaoous. Ux gusndeckuii cMbICII.

20



28. O6mee ypaBHeHHe Teruionepenadn. CBsa3b MexAy KOdPOUIIMEHTaMH TETUIOOTIaul

U TCILIONICpCaAaYn.

29. CpenHsas pa3HOCTh TEMIEPATyp B TEIUIOOOMEHHBIX anmnapartax. Beisoa hopmybl.

30. Pacuer pacxonma rperomiero mapa B IMapoBOM KOXYyXOTPYOHOM IoOjOrpeBatesie

JKUJIKOCTEH.

31. Pacuer pacxona oxJaxparomieii BOABI B KOXYXOTPYOHOM XOJOIUIBHUKE IS

CHUCTCEMBI XK-XK.

32. KOHCTpYKIIMM  THIIOBBIX  TEIJIOOOMEHHBIX  amlmaparoB. CpaBHutenbHas

XapaKTepUCTHKA TEIUIOOOMEHHBIX aIlapaToB.

33. Cxema 0OIHOKOPIYCHOM BaKyyM-BbIIAPHON yCTAaHOBKH.
34. BemmapuBanue. Temreparypa KUIEHHsI pacTBOpa B BbIapHOM ammapare. Oo0mas u

IIOJIE3HAasA pa3HOCTh TEMIIEPATYP IIPU BhIIIaApHBAHWUH.

35. Pacyer pacxoja Iperolero mapa B BbIIapHOM ammapate. OnpezierneHue pacxoja

OXJIa)I(,Z[aIOHleﬁ BOJbI B 6apOMeTpI/ILIeCKOM KOHACHCATOPEC

36. MHorokopmycHoe BblnapuBaHue. CxeMbl MHOTOKOPIIYCHBIX BBIIIAPHBIX YCTAHOBOK

N UX CPABHUTCIIBHBIC XaPaKTCPUCTUKU.

37. TunoBble ~ KOHCTPYKLMM  BBIMAPHBIX  alllapaToB U HMX  CpaBHUTENIbHAs

XapaKTCPUCTHKA.

38. HeonHOpOIHBIE CUCTEMBI M TUAPOMEXAHUYECKUE METObI UX PA3ICIICHHUS.
39. 'unpomMexaHMuecKMe METO/Abl OYMCTKM Ta30B OT MbUIM. THUIOBBIE KOHCTPYKLUH

anmnaparos.

40. FI/II[pOMeXaHI/I‘ICCKI/Ie MCTOJZbl pPa3acCiICHUs CyCHeHSHﬁ. Tunossie KOHCTPYKIIMU

anmnaparos.

3.2 TunoBble KOHTPOJIbHbIC 3aJaHMs /AJsI NPOBEACHUS IMPOMEKYTOYHOM
arrectaunu B gopMe 3k3amMeHa B 6 cemectpe

Bonpockl 1J151 OleHKN 3HAHUI, YMEHUI M HABBIKOB, C(POPMHUPOBAHHBIX Y CTYJE€HTA
mo komnerennuu IMK-3:

—

Nownbkwbd

*

10.
11.
12.
13.
14.
15.
16.

OO0umii BHJI KpUTEPUATBHOTO YpaBHEHUs s pacdera Kod3((UIUMEHTOB
MacCOOTAAYH.

I'uapoarHamMHUuecKue peKuMbl PadOThI HACAJOUHBIX KOJIOHH.

Pacuer HacagouHOl KOOHHBL. OmpeneneHne BHICOThH U JUaMeTpa.

Pacuer tapenpuaroit kosoHHBIL. OnpeieieHre BBICOTHI U AMAMETPA.

Koaddurment oboramenus Tapeiaku.

Abcopbuust. MarepuanbHblil 0anaHc. YpaBHeHHe paboyeil TMHUN.

Kak onpenenuTts sKCriepuMeHTaNbHO KO3 GUIIMEHT Macconepeiaul B HacaJOYHOH
abCcopOLIMOHHON KOJIOHHE.

MatepuanbHblil 6aaHC peKTU(PUKAIIMOHHON KOJJIOHHBI HETIPEPBIBHOTO JIEHCTBUSL.
YpaBHeHUs pabounX JIMHUM.

TennoBoii 6ananc peKTUPUKALNOHHON KOJIOHHBI.

MatepuranbHblil 6aaHC KOHBEKTUBHOM CYIIIKH.

KonBekTrBHas cymka. Y IeIpHBIN pacxo/l CyIIMJIBHOTO areHTa.

TenoBoii 6ananc KOHBEKTUBHOM CYLIKH.

KonBekTuBHas cymika. Y 1enbHbii pacxof Terniaotsl. Temnosoit KITU.

Kunertnka npouecca KOHBEKTUBHOMN CYIIKH.

Pacuer BpemeHu nporiecca KOHBEKTUBHON CYILKH.

Kak onpenenuTb SKCIEpUMEHTAIbHO OOBEMHBIM KOI((UIIMEHT Maccomepenayu B
MIPOTHBOTOYHOM aJicopOepe CO B3BEIICHHBIM CJI0EM ajicopOeHTa?
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17.

18.
19.
20.

21.
22.

23.

24.

25.
26.
27.
28.

29.
30.

31.

32.
33.
34.
35.
36.

OO6m1ast xapakTepUCTHKAa MaCCOOOMEHHBIX TporeccoB. CrocoObl BRIpaXKEHHUsI COCTaBa
¢a3. dazoBoe paBHOBECHE.

MarepuanbHbiil 0anaHc. YpaBHEHHE paOodei THHUHA MacCOOOMEHHOTO MpoIiecca.
JIBI>Ky1ias cuiia U HarpaBJieHHEe MacCOOOMEHHOTO MpoLiecca.

Mexanu3mbl iepeHoca Beuectna. Juddepennmansnoe ypaBHeHHE KOHBEKTUBHO-

1 Py3MOHHOTO MEPEHOCA MACCHI.

[Tonobue MmaccooOMeHHBIX nporeccoB. Kpurepuu nogoous.

VYpaBHeHUs MaccooTaauu U Macconepenadd. Csi3b K03((HUIIMEHTOB MaCcCOOTIAYH U
Maccorepeaayu

Teopernueckn MHHMMANIbHBI W paboOuYMii pacxoipl KHUIKOCTH Ha OpOILEHHE
a0COpPOITMOHHOM KOJIOHHBI.

Amnmnaparypnoe oopmiienue nporecca abcopounu. CpaBHUTENIbHAS XapaKTePUCTUKA
abcopOepoB.

Cxema HeTIpephIBHO JIeHCTBYOMIEH aOCOpOIIMOHHO-AeCOPOIIMOHHON YCTaHOBKH.
[Ipocras neperonka. [leperonka ¢ BOJSHBIM MapOM.

Cxema peKTU(hUKAIUOHHOW YCTAaHOBKH HEMPEPHIBHOTO JICHCTBHSL.

OnpeneneHre  pacxoAOB  TpelolIero mapa ¢ OXJaXJarmomied  BoAbl B
peKTU(UKALIMOHHON KOJIOHHE.

Pextuduxanus. Teopernueckn MUHUMAaIbHOE U pabouee (ierMoBbIe YHCa.
Bnusinue pacxona ¢uierMbl Ha ABHKYIIYIOCS CHITY TIpOIEcca, Ha IUaMEeTpP U BBICOTY
peKTU(UKAIIMOHHONW KOJIOHHBI, HA PacXo/Ibl IPEIOLLIETO Mapa U OXJIAXAAI0IIENH BObI.
KoHcTpykunu Tapenok peKTU(GUKAIIMOHHON KOJOHHBI M UX CPaBHHUTEIbHAS
XapaKTepUCTHKA.

OcHoOBHbIE TapaMETPhI BIAKHOTO BO3/1yXa U UX ONpeesieHue Mo guarpamme I-x.
Cxema cymMIBbHOM YCTAaHOBKH CO B3BEIIEHHBIM CJI0E€M AUCIIEPCHOTO MaTepHaa.
N300paskeHre OCHOBHBIX BapUaHTOB CYIIMJIBHBIX MTPOIECCOB HA Auarpamme  [- x.
KoHCTpyKIIMKM KOHBEKTUBHBIX CYIIUIIOK.

KonrakrtHasi, paauanoHHasi, BBICOKOYaCTOTHAS M CYOJMMAalMOHHAS CYIIIKA.

4.Tembl KypCOBBIX IPOEKTOB:

1. IIpoekTupoBaHME BaKyyM-BBIIIAPHON yCTAHOBKHU.
2. IIpoekTupoBaHHe PeKTU(HUKALUOHHONW YCTAHOBKH.

5. Meroanyeckue mMarepuajbl AJIs ONpedeJeHUsl NMpoueAyp OUECHHWBAHHUSA 3HAHMH,
YMeHHUil 1 HABBIKOB, XapaKTePU3YIOIIHX ITanbl (JOPMHUPOBAHUS KOMIETEHIU .

IIpomexxyTouHass arrecTanus MO JUCHUIUIMHE TPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTO CIIGI' TU(TY) 016-2015. KC YKIIB. Ilopsinok opranu3aii 1 IpoBeIeHUS
3a4EeTOB U SK3aMEHOB.

BrimonHeHne KypcoBOTO MpOEKTa MO JWCIHUILIMHE TPOBOAMTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI TU(TY) 044-2012. KC YKIB. Buasl yueOnbix 3anatuii. Kypcosoii
npoekT. KypcoBas pabora. O0mue TpedoBaHus.

22



