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1 IlepeyeHb NJaHMPYeMbIX pe3yJIbTATOB O0Oy4YeHUS] MO JMCUHUIIJIMHE, COOTHECEHHBIX C IJAHMPYEMbIMH pPe3yJbTATAMH OCBOEHHS

o0pa3oBaTeIbHOM NPOTrPaMMBbI

s ocBoeHusi 0Opa3oBaTeNbHONW MpOrpaMMbl OakallaBpuaTa OOYYarOUIMIICS OJDKEH OBIANETh CIEAYIOUIMMH pe3ylbTaTaMd OOYy4YeHHUs IO

JUCHUTIIINHEC:

Ko n HaumeHoBanue
KOMIIETEHIINU

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[TnarupyemMble pe3ynbTaThl 00yUCHHS
(mecKpHUITOPHI)

OIIK-4: CnocoOeH mpoeKTUpOBaTh
OT/EJbHBIC JIEMEHTHI TEXHUYECKHX
¥ TEXHOJIOTUYECKUX CUCTEM,
TEXHHUYECKUX 00BEKTOB,
TEXHOJOTNYECKUX IPOLECCOB
OMOTEXHOJIOTUYECKOTO
IPOU3BOCTBA HA OCHOBE
NpUMEHEHHS 0a30BBIX HHKCHEPHBIX
U TEXHOJIOTUYECKUX 3HAHUN

OIIK-4.9

[TpuMeHeHHEe €CTeCTBEHHOHAYYHBIX
Y OONICHH)KEHEPHBIX 3HAHUUN JJISI
pacyera anmnapaTypHOro
0hOopMIICHUS TEXHOJIOTHIYECKUX
IIPOIIECCOB.

3HaTh:

— XMMHKO-TEXHOJOTUYECKHE MPOIIECCHI U UX alMapaTypHOe
oopmienue, (rHIPOMEXaHHYECKUE, TEIIOOOMEHHBIE MACCOOOMEHHEIE),
MIPUHIIMITEI pa00Thl KOHTPOJIBHO-U3MEPUTEIIBHOM aIaparypsl,
YMmerhb:

— ! pPacCUUTHIBATh OCHOBHBIC MAPAMETPhI OTACIBHBIX allllapaToB U
TEXHOJIOTHYECKOM CXEMBI B I1€JIOM;

Baanern:

— HaBbIKAMH CPABHUTEJIbHON OIIEHKU KOHCTPYKIUI anmapaTosB.

OIIK-4.10

I'oTOBHOCTE OOOCHOBEIBATH
KOHKPETHBIE TEXHUYECKHE PEIICHUS
pH pa3paboTKe TEXHOJIOTHUECKUX
MPOLIECCOB.

3HaTh:

— TEOPETHUECKUE OCHOBBI TEXHOJIOTHYECKUX MPOIECCOB, TPHHIIUTIBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS MPOLIECCOB (THAPOMEXaHUYECKHX,
TEMI000MEHHBIX MaCCOOOMEHHBIX).

Ymern:

— 000CHOBaTh BBIOOP TEXHOJIOTMU U OCHOBHOTO 00OPYIOBaHMS JIIs
OpraHu3aly mpoliecca.

Baaners:

- aHAJIN30M BapUAHTOB CXEM MPOBEICHHUS IPOIIECCOB;

— HaBbIKAMM pacyeTa OCHOBHBIX allapaToB XMMUYECKOH TEXHOJIOTUH .




OIIK-5: Cnocoben
JKCILTYaTUPOBATH TEXHOJIOIMYECKOE
000pyI0BaHUE, BHINOIHATh
TEXHOJIOTMYECKUE OIEPaLIiH,
yIpaBJIATE OMOTEXHOIOTNYECKUMU
IIPOLIECCAMM, KOHTPOJIMPOBATH
KOJIMYECTBEHHBIC U KAYECTBCHHBIE
IIOKa3aTeJIN M10IYy4aeMOM IIPOLYKIUU

OIIK-5.1

[TpuMeHeHrEe eCTECTBEHHOHAYYHBIX
U OOILEMH/KEHEPHBIX 3HAHUH JUIS
BbIOOpPA pEKMMA IKCIUTyaTalUU
TEXHOJIOTUYECKOT0 000py10BaHHUS.

3HaTh:

- OTIpe/ICTISIOIINE YCIOBUS MPOBEICHHUS OCHOBHBIX TEXHOJIOTHYECKUX
npoLeccoB (THIPOMEXaHUUECKUX, TEINI00OMEHHBIX MaCCOOOMEHHBIX).
YMmerb:

— 000CHOBAaTh BHIOOP PEKUMOB IKCIUTYaTAllUN U KOHTPOJIS
TEXHOJIOTUYECKHUX ITPOIECCOB.

Baagern:

— HaBBIKAMH aHAJIN3a Y3PPEKTUBHOCTH PAaOOTHI TEXHOJIOTUIECKOTO
000pyI0BaHUs.

OIIK-5.2

I'0TOBHOCTB OCYLIECTBIATH
TEXHOJIOTHYECKHE TPOLIECCHI B
3a/laHHBIX TEXHOJIOTHYECKUX
pexumax.

3HaTh:

- METOJIBI KOHTPOJISI OCHOBHBIX TEXHOJIOTHYECKUX MPOIIECCOB
(ruIpOMeXaHUYECKHX, TEII0O0OMEHHBIX MACCOOOMEHHBIX).

YMmerhb:

- MPOBOJIUTH OIIEHKY COOTBETCTBHSI pEKHMa PabOThI 000pyI0BaHUS
3aJIaHHOMY T€XHOJIOTHYECKUM PETIaMEHTOM.

Baanern:

- HaBBIKaMU PabOTHI C HEKOTOPHIMU KOHTPOJIbHO-U3MEPUTEITBHBIMU
npubopamu.




2 MecTO THCHMILJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOorpaMMbl

JlucuumimHa  OTHOCHUTCAS K oOsi3arenpHOM dYacth  bimoka 1 «/lBmCIUTIIIMHBDY
obpasoBatenbHOM porpamMmsel OakanaBpuara (b1.0.21) u usyuaercs Ha 4 Kypce.

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

[TomydyeHnnsie B mporecce u3ydeHus aucuuriuiiabl "lIporiecchl w ammapaTtel " 3HaHWMS,
YMEHHSI M HABBIKH MOTYT OBITh MCIIOJIH30BAHBI B U3YUCHUU TUCIUILINHE 00IIasi OMOTEXHOIOTHS,
B HAYYHO-HMCCIIEJIOBATEIILCKONH paboTe, MPOEKTHO-TEXHOJIOTHYCCKON IMPAKTUKE CIICIHUAIUCTa U
IIPH BBITIOJTHEHUH BBITYCKHOW KBAIM(DUKAITMOHHOW PabOTHI.

3 O0beM TUCHUILIHHBI

Bcero,

Bua yacouoii padotsr 3E/akaneM. 4acoB

OO0masi Tpy10eMKOCTb M CUUILIHHBI 10/360

(3aUeTHBIX eAMHULY aKaJIEMHUUECKUX YaCOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 44
3aHATUA JEKIIMOHHOTO THIIA 12
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 30

CEMUHAPBbI, TPAKTUYCCKHUE 3aHATHUS 12

nabopaTtopHbIe pabOThI 18
KkypcoBoe npoektupoBanue (KP wm KIT) 2
KCP -
JPYTHE BUJIbI KOHTAKTHON paOOTHI -

CamocrosiTesibHas padora 298

®DopmMa TeKylIero KOHTPOJIs 6Kp

dopmMa NPOMEKYTOUHOI aTTeCTallUMU 2 Dk3amena (18), KIT




4 Coaep:xanue TUCHUNIMHBI
4.1 Pa3zgeanl AMCHUILIMHBI U BUALI 3aHATHI

KOJIMYECTBA ABUKEHUSA. BI3KOCTh )KUJIKOCTEH,
HBIOTOHOBCKHE U HEHBIOTOHOBCKHE JKUJIKOCTH.
Pexxnmsbl Teuenns xxunkocte. OCHOBBI TEOpUHU
nono6usi. Kputepun nonobusi. BeiBon kpurepues
noxo0us.

VYpasaenne HaBbe-Crokca. @opmyna ['arena-
[Iyazeiins.

OCHOBHOE ypaBHEHHUE T'MAPOCTATUKHU. Y paBHEHHE
bepnymn. [Ipunoxenns ypaBaenus bepHymin.
['napaBaruecKoe COMpPOTHBIEHUE TPYOOIIPOBOIOB
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1 OIIK-4.9,
I'uapomexaHnveckue 4 4 6 90 OIIK-4, | OIIK-4.10,
MIPOIIECCHI OIIK-5 | OIIK-5.1,
OIIK-5.2
2 OIIK-4.9,
OIIK-4, | OIIK-4.10
Termnoo0MeHHbIE ITPOLECCHI. 4 4 6 90 ' '
pont OIIK-5 | OIK-5.1,
OIIK-5.2
3 OIIK-4.9,
OIIK-4, | OIIK-4.10
MaccooOMEeHHBIE POLIECCHI 4 4 6 118 ' '
pott OIIK-5 | OMK-5.1,
OIIK-5.2
4.2 3ansaTUd JEKIMOHHOI0 THIIA
No
pasena HauMmenoBanue TeMbl O0neM, |MunosarmonHas
U KpaTK JKaHW€E 3aHITH aKaJl. 4achl Ma
e — paTKoe cozep e3 JI. Jac dop
1 I'mapomexannyeckue Mpoueccol 4 Crnaiin-
3aKOHBI COXPAHEHHUSI MACChl, DHEPTUU U Mpe3eHTaIUs




U armaparos.

Temnoo0MeHHbIE TpPOLECCHI

Termnonepenaua. TemnoBoit  Gananc. Ilepenoc
TEIUIOTHI: KOHBEKIIHS, TEIUIONPOBOJHOCTD,
TEIJIOBOE M3JIydeHHE. YPAaBHEHHE KOHBEKTHUBHOMU
TEIUIONPOBOJHOCTH. YPAaBHEHHs TEIUIOOTHAYU H
teronepenaud. CpeqHsss pa3HOCTb TEMIIEpaTyp.
ITonoGue IIPOLIECCOB TEIUIOOTIAYH.
Kpurepuansnoe ypaBHEHHUE TEIUI00TIA4H.
Tunossle ciryyar KOHBEKTUBHOTO TEIJIOOOMEHa.
OcHoBHbIE KOHCTPYKLIUU TETIO0OMEHHBIX
anmnaparoB, MX CpPaBHUTENIbHAs XapaKTEPUCTHKA.
OCHOBHbBIE IIPOMBIIIJIEHHBIE TEIUIOHOCUTEIH, HX
CPaBHUTEJIbHAS XapaKTEPUCTUKA.

Cnain-
MPE3CHTALMS

MaccooOMeHHbIe PoIecChl

OcHOBBl ~ Maccomepegaud B~ CHCTEMax €O
CBOOOJHON TrpaHuiell pazaena ¢a3: ra3 (map -
KHJIKOCTb, )KUJKOCTD - XKHJIKOCTb).

3akoHbl (hazoBoro paBHoBecus. Hanpasienue
IPOTEKaHUS MAaCCOOOMEHHBIX TPOIIECCOB.
MonexynsipHasi 1 KOHBEKTUBHAs TUDDY3HsL.
OcCHOBHOE ypaBHEHHE MacoOIlepelauH.
MarepuanbHblii OanaHc U ypaBHEHHE JIUHUU
pabounx KoHIEHTpaIuii. JIBrmKymas cuia
MacCcOOOMEHHBIX ITPOLIECCOB
[Ipoduib KoHLEHTpaLUil B TypOyJIEHTHOM IOTOKE.
I'maponunamuueckuii u audQy3nOHHBIHI
norpanuyHele ciou. [Tousatue o TypOyneHTHON
muddysun. TeopeTnueckne Moaenu MepeHoca
Macchl. YpaBHEHHE MACCOOTIAYH.
JuddepennnanbHoe ypaBHEHNE KOHBEKTUBHOMN
middysun. KpurepuansHoe ypaBHeHHE
MaccooTaauu. PaBHoBecue mpu abcopOuuu. 3aKoH
I'enpu. MarepuanbHblil 6aaHc aOCOpOIUH.
YpaBHeHHE JTUHUN PabOYUX KOHIEHTPAIUH.
MuHUMAaTBbHBIA U ONITUMAJIBHBIN yI€JIbHBIC
pacxojsl abcopbenTa. Koncrpykiuu abcopoepos. .
PaBHOBecue B cucteMe nap - >KUJIKOCTb.
Pextudukanus. [Ipunuun pextudukanmuu. CxeMsl
YCTaHOBOK IIEPUOINYECKON U HENIPEPHIBHON
pekThduKanun. MaTtepualibHbli 6anaHc
HENpephIBHON PeKTHU(PHUKAIIUN OMHAPHBIX cMecei.
YpaBHeHHs] JUHHUA PabOYMX KOHIIEHTpPAIUN
YKPEIUIAOIEH W UCYEPIBIBAIOIIEH YacTen
PEKTHU(PHUKAIIMOHHOMN KOJOHHBI. 3aBUCMOCTb
pa3MepoB KOJIOHHBI (BBICOTHI U TUAMETPA) U
pacxojia TeIUIOTHl OT BEIMYMHBI (PIIETMOBOTO
qucia.

Craiin-
pe3eHTAIHS




4.3 3aHATHS CeMHHAPCKOIr0 THIA
4.3.1 CemuHapml, NPpaKTHYeCKHeE 3aHITUSA

Ne
paznena HaumenoBanue Tembl O6beM, |MHHOBaIMOHHAS
JIACIIH U KpaTKOE COACPIKAHUE 3aHATHUS aKaJ. 4achl dbopma
IJIAHBI
TexHuueckast THAPABINKA. Craiin-
1 |lmapocratuka. YpaBHeHHe pacxona. Pexxum teueHus MIPE3CHTAIHS
KUIKOCTU. YpaBHEHUE bepHyIIN U ero NpuioXeHus. 4
IManpaBnuyueckoe CONMPOTHBICHHE TPYOONPOBOJOB U
anmnapaToB. MOIIHOCTh HACOCOB M BEHTHJISITOPOB.
OCHOBBI TEILIONIEpEIaYn
2 |TemnmnoBoii 6ananc. Temonepenaua. CpeaHsisi pa3HOCTh Craiia-
temreparyp. Koapdunuent rennonepenayuun. Pacuer 4 pe3eHTAIHS
TEIIOOOMEHHBIX aIapaToB
3 |OcHOBBI Maccolepeiaun
Maccootnmaya u Maccomnepenada. KoaddumueHTs 1 Craiin-
MacCcoOT/JIauyl W Maccormepenadu. [[Bumxkymas cuia npe3eHTanus
mporecca.
3 |AGcopOums. 1 Crnaiig-
Marepuanbhsbiii 6ananc. Pacuer abcopOepon TIpEe3eHTAIHS
3 |PekTudukamnms .
< o Craiin-
MatepuanbHbIi u TEIIOBOM OaaHChl 2
Mpe3eHTAIHS

pekTudukanuu. Pacyer pekTuuKkanoHHBIX KOJOHH




4.3.2 JlabopaTopHble padoThI

Ne OOneMm,
HanmenoBanue teMbl [Tpumeua
pasnena aka.
U KPaTKOE€ COAEPKAHUE 3aAHATHUS HUE
JUCLUTIINHBI 4acel
1 Onpenenenue TUAPABINYECKUX CONPOTUBJIEHUN
TpyOOIIPOBOJIOB 6
DKcnepuMeHTalnbHOe ompezencHue  kKoddduiuenrta
TpeHHsl 1 KO3 OUIIMEHTOB MECTHBIX CONPOTUBIICHUIN
1 Onpenenenue XapaKTEPUCTUK LIEHTPOOEKHOTO
BEHTUJIATOPA
OKCIIEpUMEHTAIBHOE ~ OINPEAEICHUE  XAPAKTEPUCTHUK 6
BEHTWJIATOPA U XAapPAaKTEPUCTUKU CETH, ONPEIECICHUE
napaMeTpoB paboueil TOUKH.
2 W3ydeHue npoiiecca TEMI00TAa4l B KOKYXOTpyOUaTom
TEII00OMEHHUKE
DKcrepuMeHTAlIbHOE  ompeneneHue  KoddduimenTa 6

TEIUIOOTAAYM U YMCIEHHBIX 3Ha4eHUH K03((HUIIMEHTOB
B KPUTEPHUAIILHOM YPAaBHEHMH.

10




4.4 CamocTtosiTebHast padoTa 00y4yarommxcst

Ne
paszena
JIUCIIUILINHEI

[lepeueHs BOMpPOCOB ISt
CaMOCTOSATENILHOTO U3yUYEHUS

O0OneM,
aKaJl. 4achl

®dopma
KOHTPOJIA

1

TpancnopTupoBKa KUAKOCTEH U ra30B IO
TpybomnpoBogam. KoHcTpykunu HacocoB u
BEHTHJIITOPOB.

50

YcrHBIN
onpoc

Pazgenenue :KUIKMX U ra30BbIX HCOAHOPOAHLIX CUCTCM.
KJ'IaCCI/I(l)I/IKaI_II/IH 1 OCHOBHBIC XapaKTCPHUCTHUKHU
HCOAHOPOJAHBIX CUCTEM. OCHOBHBIE CITOCOOBI
pasaciICHUA HECOAHOPOAHBIX CUCTEM U UX
9KOJIOTHYCCKOC 3HAUYCHUC. KOHCTPYKL[I/II/I arraparoB
I pasacICHUA HCOAHOPOAHBIX CUCTCM.

50

YcTHBIN
onpoc

Meroasl UHTEHCU(UKAIIH IIPOLIECCOB
TEILIONEpeIaYn

10

YcTHBIN
Onpoc

HpOMBIH_UIeHHBIe CIIOCOOBI HarpeBa u OXJIAKACHHUA
B XUMHUYECKOH TE€XHOJIOTHH.

10

YcTHpIn
ornpoc

Pacuer TeniooOMeHHOI anmnaparypsl.

MeTtobl TPOBEICHUS BbIIIAPUBAHUS.
OpHOKOpIYCHBIE U MHOI'OKOPIIYCHBIE BBIIIapHbIE
YCTAHOBKHM. MaTepualibHblii M TEIJIOBON OanaHChl
OJIHOKOPIIYCHOM ¥ MHOTOKOPITYCHOM BBIITAPHBIX
yCcTaHOBOK. ONTHMaIbHOE 4YHUCIO KOpIIyCOB B
MHOT'OKOPITYCHOM BBIITAPHOM YCTaHOBKE.
Knaccugukanus 1 KOHCTPYKLIMU OCHOBHBIX THIIOB
BBIIIAPHBIX AIlIapaToB.

60

VYcTHBIN
onpoc

Okcerpakuusa. OOmue cBeJeHHs O mpolecce U
o0lacTh  ero  MPAaKTUYECKOTO  NPUMEHECHHS.
Knaccugukanus 1 KOHCTPYKIMM 3KCTPAKIIMOHHBIX
anmapatoB. Anacopouus. OOmme CBeACHUS O
nporecce U 00sacTu ero npuMeHeHus. OCHOBHBIE
MIPOMBIIIJICHHBIE AJCOPOEHThI, HMX CTPYKTypa H
cBoiicTBa. PaBHOBecue npu ajncopOuuu. M3orepmbl
aacopOmu. MarepuanbHbiii  6anmaHc  aacopOIuu.
Kunetnka nporuecca. Obue cBefieHus o mpouecce
u o0nacth €ero MpaKkTUYECKOro MPUMEHEHHS.
KonBektuBHas cymka. @DopMbl CBSI3M BIaru ¢
MatepuagoM. OCHOBHBIE MapaMeTpbl BIIAXKHOIO
BO3ayXa. JluarpamMmsl — COCTOSIHMSL — BJIQXKHOTO
BO3/yXa. Kunernueckue KpUBBIE CYUIKH.
KoHncTpyknnn CYILIMJIOK. Knaccugukarus.
KonrtaktHas cymka. Cymka HHQpPaKpacHbBIMU
nydamu (paguannonHas). Cylika TOKaMH BBICOKOH
Y4acTOTBHI.

100

YcTHBIN
onpoc

Konctpykuuu cymminok

18

YcTHBIN
OTpoc
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5 [lepevyenb y4eOHO-METOAMYECKOr0 OOecHeYeHUsl AJsi CAMOCTOSTEJbHON PadoThI
00y4YaAIIUXCS M0 TUCHHILINHE

Metoanyeckue yKkazaHus JJisi 00y4JaroluXcsi 0 OPraHU3ali CaMOCTOSTEIBHON paboThI
Mo JWCIMIUIMHE, BKIIOYas IEePeUYeHb TEM CaMOCTOSTEIbHON paboThl, (OpPMBI TEKYIIEro
KOHTPOJISL 10 JIUCIHMIUIMHE W TPeOOBaHHMS K WX BBHINOJHEHUIO pPa3MEIICHBI B AJICKTPOHHOU
nHpopmanmonHo-oo6pazoBatenbHoM cpene CIIOI TU(TY) Ha caiite:
http://media.technolog.edu.ru

6 DoHJ O1IEHOYHBIX CpEeaACTB 1Jisl IPOBEACHUS l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn

[IpomexyTouHas aTTecTanusl MO AUCUUIUIMHE MPOBOAUTCS B (opme sKk3ameHa B 7
cemecTpe, U B (hopMe 3aInThl KYpCOBOT'O MPOEKTA U SK3aMeHa B 8 ceMecTpe.

K npomexxyroyHol arTecTaliMM OMYCKAIOTCS CTYACHTHI, BBINOJHUBIIKE Bce (HOpPMBI
TEKYIEr0 KOHTPOJIS.

DK3aMeH NpeaycMaTpUBAIOT MPOBEPKY OCBOCHHUS MPEIyCMOTPEHHBIX 3JIEMEHTOB
KOMITETCHIIMI U KOMILIEKTYIOTCS BOIIPOCaMH (3aIaHUsIMU) JIBYX BHJIOB: TEOPETHUYECKUN BOIIPOC
(17151 MPOBEPKU 3HAHMI) M KOMIUIEKCHAS 3a/1a4a (U1 IPOBEPKU YMEHUI U HABBIKOB).

HpI/I caavye 5K3aMCHA, CTYACHT IIOJYYacT 6I/IJ'ICT, COCTOS[H_II/Iﬁ U3 JABYX BOIIPOCOB U3

IepeyHsl BONPOCOB U 3a/layM, BpeMs IMOATOTOBKU CTYJEHTa K YCTHOMY OTBeTy - 10 30 MuH,
BpeMs pelieHus 3aaa4u 10 50 MUH.

[Ipumep BapuaHTa HK3aMEHALIMOHHOIO OMIIeTa:!

denepanbHOE rOCyIApPCTBEHHOE OI0HKETHOE YUPEKIEHHE BBICIIIETO 00pa30BaHuUs
«Cankr-IlerepOyprckuii rocy1apcTBEHHBIA TEXHOIOTMUECKUNA HHCTUTYT (TEXHUYECKHIA

YHHUBEPCUTET)»
19.03.01 MoJiekyasipHasi OMOTEXHOJIOTHS
®DakynbTeT MEXaHUYECKHUI
Kadenpa nporeccoB u anmaparos
Kypc 3
Cemectp 5
Jucuunnuna «lIporeccel u anmapatb»

Dk3aMeHaIMoHHbIH Omet Ne 1
1. Pexxumbl TeueHus skuakocteii. Kpurepuii Pelinoabiaca.

2. MHorokopmnycHoe Bpinapuanue. CxeMbl MHOTOKOPIYCHBIX BHINAPHBIX YCTAHOBOK
U UX CPABHUTEJIbHAS XapPaKTEPUCTHKA
3.3amaua

3aBenytomiuii kaheapoii,
J-p TeXH. HayK, mpodeccop O.M. ®nucrok

(moamuck, nata)
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Ilpumep eapuanma 3adauu

B tpyOHOM mpOCTpaHCTBE KOKYXOTPYOUATOTO TETNIOOOMEHHUKA OXJIAKIACTCSI JKUIKOCTh
OT TeMIepaTypsl tiy A0 tix. Pacxon xunkoctu Gi. B MmexTpyOHOE IPOCTPaHCTBO MPOTUBOTOKOM
MOCTYIaeT BOJA CPEJHEr0 KauecTBa, KOTOpas HarpeBaeTcs OT tw 10 tw. Kodddumment
TEIUIOOT/Ia4YH K BOJIC PaBeH o2. CpemHsis TeMnepaTypa CTeHKH TPYO CO CTOPOHBI KHUIKOCTH terl.

Onpenenuth HEOOXOAUMYIO IUIOIIAAb MOBEPXHOCTU TEIJIONEPEaaydl TEIIOOOMEHHOTO
amrmapara U pacxoji OXJIXKIAIOIICH BOJBI, €CIM YHCIO TpyO B ammapare n, a ux auamerp d.
[ToTrepsiMu TETIOTHI B OKPYKAIOIIYIO Cpey MPeHeOpeyb.

KypcoBoii ~ mpoekT  mpemycMaTpuBaeT — BBIOOPOYHYHO  TPOBEPKY  OCBOCHUS
MPEIyCMOTPEHHBIX JJIEMEHTOB KOMIIETCHIIMA W COCTOMT W3: TOSCHUTEIBHON 3aIUCKH,
coJepkaiieii BEIOOp M pacdeT o0opymoBaHHs (IIEMOHCTPUPYET 3HAaHUS, YMEHUS U HABBIKH),
rpaduueckoit yactu (yMEHHUS W HaBBIKH), 3alIUTHl CTYJICHTOM CBOETO MPOEKTa (ISl IPOBEPKHU
3HAHWH U YMEHUN).

@DoH/T OIIEHOYHBIX CPEJCTB MO NUCIHUILUIMHE NpeacTaBieH B [Ipunoxenuun Ne 1

Pe3ynbTatel OCBOCHHS AMCUMIUIMHBI CUUTAIOTCS JOCTUTHYTBIMHM, €CIU JUIsl BCeX
AJIEMEHTOB KOMIIETEHIIMM JOCTUTHYT MOPOTOBBI YPOBEHb OCBOCHHSI KOMIIETCHIIMU Ha JTAHHOM
JTare — OLIEHKA «YJOBIETBOPUTEIHLHOY.
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7 IlepevyeHb yueOHBIX U3/1aHUI, HEOOXOAUMBIX JJI51 OCBOCHHS IMCHUILIUHbBI

a) meyaTHble U3AHNS

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

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

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

4. OcHOBHBIE TMpollecChl W anmaparbl XUMHU4Yeckod TexHosoruu: IlocoOue 10
MPOEKTUPOBAHUIO: YUueOHOe mocodue JIsi XUMUKO-TeXHoyornueckux cret. By3oB /I".C. bopucos
[u np.]; mox pen. FO.M. HdertHepckoro. — Crep. uzn., [[lepeneu. ¢ uza. 1991 r.]. — Mocksa:
Anbsiae, 2015. — 496 c. — ISBN 978-5-903034-87-1.

0) 2JIeKTPOHHbIE U31aAHUS

1. O6opynoBanue 1jsi TPAHCIOPTHPOBKH KHUJIKOCTEH U ra3oB: yueOHoe mocobue / E. U.
bopucoga, O. I1. banusix, O. H. Kpykosckuii, O. B. I'unesckas; MunoOpuayku Poccuu, CaHkT-
[TerepOyprckuii rocy1IapCTBEHHBIH TEXHOJIOTHYECKUNH MHCTUTYT (TEXHUYECKUU YHUBEPCHUTET),
Kadenpa mporieccoB u ammaparoB. — Cankt-Ilerepoypr: [6. u.], 2017. — 27 c. // CII6I'TU:
anekTpoHHast oubamoreka - URL: https://technolog.bibliotech.ru (mata o6pamenus: 13.10.2020).
- Pexxum moctyna: asns 3aperucTpup. noiab30BaTeNeH.

2. [IpoexTrpoBaHrE OJHOKOPITYCHOW BBHIMTAPHON YCTAaHOBKM HENPEPHIBHOTO IEHCTBUS:
yuebHoe nocobue /O.M. @nuciok, B. ®@. ®ponos, B. B. ®omun, E.W. bopucora; Muno6puayku
Poccun, Cankr-IleTepOyprckuii TOCyJapCTBEHHBIH TEXHOJIOTHYECKUH WHCTUTYT (TEXHUYECKUN
yuuBepcuret), Kadeapa nporeccos u anmnapatoB. — Cankr-IlerepOypr: [6. u.], 2014. — 47 c. //
CII6I'TU: snexktponnas 6ubiamoreka - URL: https://technolog.bibliotech.ru (mata oGparmienus:
13.10.2020). - Peskum focTyma: st 3aperucTpup. MoJIb30BaTeiei.

3. bannpix, O. II. Pacuer TeriooOMEHHBIX ammapaToB: METOAMYECKHE YKa3aHUS K
KypcoBomy npoektupoBanuto / O. I1. bannsix, E. U. bopucosa, O. B. MypaTtos; MuHoOpHayku
Poccun, Canxt-IlerepOyprckuii Tocy1apCcTBEHHbBIN TEXHOJOTUYECKUI MHCTUTYT (TEXHMUYECKUMN
yuuBepcutet), Kadenpa nponeccos u anmaparos. — Cankr-IlerepOypr: [0. u.], 2014. — 56 c. //
CII6I'TU: snexktponnas 6ubianoreka - URL: https://technolog.bibliotech.ru (mata oGparenus:
13.10.2020). - Peskum f0CTyma: st 3aperucTpup. MOJIb30BaTeei.

8 [lepeueHb 3JEKTPOHHBIX 00pa30BaTeIbHBIX pPeCypcoB, HeOOXOAUMBIX IS
OCBOCHMS IMCIUIIHHBI

WNuTepHer-pecypcbl: NPOBOAUTH IMOUCK B  Pa3IUYHBIX CHUCTEMax, 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 MHCTUTYTA OTKPBIT JOCTYI K:

eLIBRARY.RU : nayunas anekTpoHHas ounbauoreka : cailT. — Mocksa, 2000 — . — URL:
https://elibrary.ru (mara oOpamenus: 05.12.2018). — Pexxum poctyma: jisl 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 MeToaunuyecKkue YKazaHusd 1J1sd oﬁyqamumxcsl M0 OCBOCHHIO JTUCHHUITIJIMHbI

Bce Buasl 3anstuit no nucuuruiiHe «llpouecchl W anmapaThl» MPOBOJSTCS B
COOTBETCTBUU € TpeOoBaHusaMU cienyromux CTII:

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

CTO CIIoI'TU 018-2014. KC VYKIB. Buasl yueOHbix 3aHsthii. CeMUHApBl |
npakTudeckue 3ansatus. O0mue TpeOoBaHus K OpraHu3alyy U MPOBEIACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueoHbIx 3ansTuii. JlJabopaTopHbIe 3aHSITHS.
OO6mue TpeboBaHMs K OPraHu3alry U MPOBEACHHUIO.

CTII CII6GI'TU 048-2009. KC YKJIB. Bunbl yueOHbIX 3aHsATHH. CaMOCTOSTEIIbHAsS
tanupyemMas padota crynentoB. O0mme TpeOOBaHUS K OpTraHU3AIMH U TTPOBEICHHUIO.

[InanupoBanue BpeMeHHU, HEOOXOAMMOIO Ha HW3Yy4YeHHE MAHHOW AMCLUMILIUHBI, JIy4dIle
BCEro OCYIIECTBIISITH HAa BECh CEMECTp, MPEIyCMaTpUBasi MPU ITOM PEryIspHOE MOBTOPEHUE
MPOHICHHOTO MaTepuaia.

OCHOBHBIMHU yCTIOBHSIMHU TIPABHJILHOW OpraHU3alliy y4eOHOTro Imporecca JUisi CTYJACHTOB
SABIISETCS:

TUTAHOBOCTh B OpPraHU3aluy y4eOHOH pabOThI;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATuUS CTYIEHT MOIKEH NPUXOIUTH, UMEs 3HAHUSA IO YK€ U3YYCHHOMY MaTepHaiy.

10 MMepeyenb UH(POPMAIHMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX NPH OCYLIECTBIEHUH
0o0pa3oBaTeIbHOIO Mpouecca Mo AMCHUIIHHE

10.1 UudopmanmoHHbIE TEXHOJIOTHH

B yueOHOM mporiecce 1O JaHHOM JUCHUUIUIMHE TMPEIYCMOTPEHO MCIOJIb30BaHUE
WH()OPMAITMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIUI C UCIIOJIB30BAHUEM CIalA-IIPEe3eHTAlUM;

B3anMo/eiicTBre ¢ oOydaromumucs nocpeacrsom SMOC.

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

10.3 ba3bl JaHHBIX U HH()OPMAIHOHHbIE CIIPABOYHBbIE CHCTEMbI
1. http://gost-load.ru- 6aza 'OCTos.
2. http://elibrary.ru — Poccuiickast TOMCKOBasi CCTEMa HayYHBIX MTyOTMKAIIH.

11 MarepuajabHO-TeXHHYECKOe o0ecrieyeHHe OCBOGHHSl AWUCHMUIUIMHBI B Xoje
peajm3aluu 00pa3oBaTe]1bHOI NPOrpaMMbl
Jnis mpoBenieHust 1a00paTOPHBIX 3aHATHH HCIOIb3YyeTCsl KOMIBIOTEPHBIN Kiacc,
000py/1I0BaHHBIN NEePCOHATBHBIMU KOMIIBIOTEPAMH, 00BEAMHEHHBIMU B c€Th U 14 1a00paTOpHBIX
YCTaHOBOK.

12 OcoOeHHoCTH OCBO€HHS JUCHUIUIMHBI HWHBAJIMIAMH M JHIAMH €
OrpaHUYEeHHBIMHM BO3MOKHOCTAMHU 310POBbSI

JUis WHBAIMIOB U JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4YeOHBIE MPOIIEeCC
ocymiecTBisieTcs: B coorBercTBUM ¢ [lonoxkeHnem 00 opraHuszanuu ydeOHOro mporecca JJist
oOydeHHsT WHBAJIUIOB W JIUI[ C OTPAHUYCHHBIMU BO3MOXHOCTSMHU 310poBbs CIIGI TU(TY),
YTBEpKI€HHBIM pekTopoMm 28.08.2014 r.
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ITpunoxenue No 1
K paboueii mporpamMme TUCIIUTITHHBI

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

«IIpouecchl 1 anmapaTtsl »

1. Tlepeyenb KOMNETEeHUUH 1 ITANOB UX GOPMUPOBAHMSI.

Nunexc
KOMIIETEHIINHT

Conaepxanue

Oran
(hopmupoBaHus

OIIK-4

CriocobeH npoeKTUPOBATh OTAEIBHBIE JIEMEHTHI
TEXHUUYECKUX U TEXHOJIOTHYECKUX CUCTEM, TEXHUYECKUX
00BEKTOB, TEXHOJIOTUIECKUX MTPOIECCOB
OMOTEXHOJIOTHYECKOT0 IPOU3BOJICTBA HA OCHOBE
MPUMEHEHUS 0a30BBIX HHKEHEPHBIX U TEXHOJIOTHUECKUX
3HAHUU

MIPOMEXKYTOUYHBIN

OIIK-5

Croco0eH FKCIITyaTupoBaTh TEXHOJIOTHYECKOE
000pyI0BaHUE, BHINOIHATh TEXHOJIOIMYECKHE ONEepalty,
YIIPaBJIATH OMOTEXHOJIOTHYECKIMH MTPOIIECCaMH,
KOHTPOJIMPOBATh KOJUYECTBEHHBIE U KAUYECTBECHHbIE
IIOKA3aTeJN IT0Ty4aeMON IPOIYKIUU

MIPOMEKYTOUYHBIN
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2. lloka3aTe/iu U KPUTEPHHU OLEHMBAHNUS KOMIIETEHI[UI HA Pa3JIMYHBIX 3TaNax UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

2.1 Iloka3aTeu u KPUTEPHUHA OLICHUBAHUA KOMIIeTeHIInii IpU MPOBECACHUH 3K3aM€HA B 7 ceMecTpe

Kon n nammeHnoBanme [TokazaTenu chopMHUPOBAHHOCTH Kpurepwuit YPOBHU COOPMHNPOBAHHOCTHU
WHIUKATOpa (mecKkpuUnTOPHI) OTICHUBAHUS (ommcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)
AOCTIKCHUS «yJIOBJICTBOPUTEIBHO» «XOPOLIO» «OTJINYHOY
KOMIICTCHIIMH (moporoBIii) (cpennuii) (BBICOKHMIA)
OIIK-4.9: 3uaer: OTBeTHI HA Wmeet npeacrapinenne | 3HaCT OCHOBHBIE 3Haer
Ipumenenue — XMMHKO-TEXHOJIOTHYECKUE BOTIPOCHI K 00 OCHOBHBIX TUAPOMEXAHUYECKUE | THIPOMEXAHHYECKHE
CCTCCTBCHHOHAYHHBIX M| ipor1ecchl M X alapaTypHOe OK3aMCHY TUIPOMEXAHUYECKHX U | ¥ TEILIOBBIE U TEIIOBbIE
OOIIeHHKEHEPHBIX odopMITeHHe 1,2,5,16,17 TOILIOBBIX 11
sHaHmii U1 pacueTa , porieccax U | IpoLEeCcChl U MIPOIIECCHI, U HUX
ANNAPATYPHOTO (ruapomexaHuecKue, OCHOBHBIX IIPUHIMIIAX | OCHOBHBIC IPUHIMIIBI | alapaTrypHoOe
o(opMIeHHs TCIUI0OOOMCHHBIE), NPHHLAIIBI paboThI KOHTPOJILHO- paboThI KOHTPOJIBLHO- | O(OPMIICHHE,
TEXHOJIOTUYECKHUX pabotbl KOHTPOJIBEHO- HU3MEPUTEIIbHBIX U3MEPHUTEIbHBIX MIPUHIIMITE PA0OTHI
TPOLECCOB. MU3MEPUTEIILHOH armaparypel. IpHGOpOB, prbOpOB, KOHTPOJIBHO-
UCIIONIb3YEMBIX B OTUX | UCHOJB3YEMBIX B 3TUX | U3MEPUTEIBHBIX
mpoIieccax. poreccax. puodopoOB,
HCIIOJIb3YEMBIX B
ATHUX Mpoleccax.
Ymeer: OrtBeThI HA Wmeer npeacrasnenue | Moxer onpenenuts | Crocodex
— ! pacCYUTHIBATH OCHOBHEIE BOTIPOCHI K 00 OCHOBHBIX OCHOBHBIE 000CHOBaHHO
napaMeTpbl OTAETBHBIX OK3aMCHY XapaKTePUCTHKAX XapaKTePUCTHKH BBIOpATh METOJIbI
anmapaToB U TEXHOJIOTHIECKOM 4.6,24,38,39 | tynossix TEXHOJOTHYECKHIX pacuéra
CXEMBI B IIETIOM. TEXHOJIOTHYECKUX MIPOIIECCOB: XapaKTePUCTHK
MPOLIECCOB! THAPOMEXAHUYECKHUX, | TEXHOIOTUYECKUX
THIPOMEXAHUICCKUX, TETIO0OMEHHBIX. MTPOIIECCOB.
TEMI000MEHHBIX.
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Baaneer: OT1BeTH HA Nmeet npeacrasnenure | BeimonHsier Crocoben
— HaBbIKAMH CPABHUTEIILHOMN BOIIPOCEHL K 0 MEeToJax CPaBHUTEILHYIO aHaIU3UPOBATH U
OIIEHKH KOHCTPYKIIHiA %K;ZMCHY CpPaBHUTEILHOM OLICHKH | OIEHKY KOHCTPYKIIUK | BEIOMpATh METObI
aIlapaToB. ' KOHCTPYKILIMH HAaCOCOB, | HACOCOB, CPaBHUTEIbHOU
BEHTWJISITOPOB, BEHTUJISITOPOB, OLIEHKU KOHCTPYKLHIi
TEMI000MEHHUKOB. TETIO0OMEHHUKOB. HAacoOCOB,
BEHTHJISITOPOB,
TEMI000MEHHUKOB.
OIIK-4.10: 3naer: OrtBeTsl Ha Nwmeer npeacraBnenne | 3HaeT ypaBHEHUS 3HaeT BBIBOJ
I'oroBHoCTB — TEOPETUYECKHE OCHOBBI BOIPOCKL K 00 ypaBHEHUSX MaTepUAIBHBIX U YPaBHEHUH
060CHOBbIBATH TEXHOJIOTHYECKUX MPOLECCOB, ﬁggﬁ}ly MaTepUaIbHBIX U TEIUIOBBIX 0alaHcax | MaTepHalbHBIX U
:Z;I:E i?;fe S— IIPUHIUIIBI MATEMaTU4YECKOTO 12,18 TEIJIOBBIX OanaHcax THIPOMEXAaHUYECKHX | TEIIOBBIX OanaHcax
npu paspaGoTke MOACIMPOBAaHHA IIPOLIECCOB THJIPOMEXAHUYECKUX U | U TEIIOOOMEHHBIX. TUAPOMEXaHUYECKUX
TeXHOMOIHYECKIX (rpOMEXaHHIECKHX, TEII000OMEHHBIX JTaéT nosiCHEHUE MX U TEIIO0OMEHHBIX
POLIECCOB. TEIIO0OMEHHBIX). npoueccos. Moxer Ha3HA4YCHHIO, MOXKET | mpoleccoB. Moxer
BbIOpaTh YpaBHEHUS UX 3amnmcath U copMynHupoBaTh
JUTSI peIIeHUs OOBSACHUTD JIOTYILIEHUS U
TpeOyeMBbIX (bu3n4YecKuil CMBICI. | YCIIOBHSA UX
MHKEHEPHBIX 3aJ1au. MPUMEHUMOCTH.
Ymeer: OrtBeThI HA Wmeet npeacranenue | MoxeT BbIOpaTh Crniocoben
— 000CHOBATH BBIOOP BOTIPOCHI K O FMJIPOMEXaHUYECKUX | OCHOBHOE 000CHOBATb BBIOOP
TEXHOJIOTUH W OCHOBHOTO SK3aMeHy U TEIUTO0OMEHHBIX 000opyIoBaHuE st TEXHOJIOTUH U
000pyI0BaHUs 711 OpraHU3aluu 7,15, npoiieccax, oo OCYILIECTBIICHUS OCHOBHOTO
mpotrecca. OCHOBHOM THIPOMEXAHUYECKUX | 000pYJOBaHMS JIst
000pyJOBaHUU JUISI U TEIIO0OMEHHBIX OCYILIECTBIICHUS
OCYIIECTBIIEHUS 3TUX MIPOLIECCOB. TUIPOMEXaHUYECKHUX
IIPOLIECCOB. U TEIUI00OMEHHBIX
IIPOLIECCOB.
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Baaneert: OtBeThI Ha Nmeer nipeacrasinenue | BeimoaHseT BBIOOP Crnocoben
- QaHAJIN30M BapHAHTOB CXEM BOIIPOCEHL K 0 CX€Max IIPOBEICHUS | CXEM IIPOBEICHUSA apryMEHTHPOBAHHO
IPOBE/IEHNUS TIPOLIECCOB; ZlﬁzlgeHy TUAPOMEXAHUYECKUX U | TUAPOMEXAHUYECKUX celaTh BBIOOP CXeM
— HABBIKAMH PAacueTa OCHOBHBIX ’ TENI000MEHHBIX U TEII000OMEHHBIX IIPOBEACHUSA
aIlIIapaToB XMMUIECKOM IIPOLIECCOB U pacuerax | IMPOLIECCOB U TUAPOMEXAHUYECKUX
TeXHOTOIUH. OCHOBHOT'O pacderax OCHOBHOTO | M TEIZIOOOMEHHBIX
00opynoBaHusl. 000pyI0BaHUs. IIPOLIECCOB U
pacyerax OCHOBHOT'O
000pyIOBaHUsI.
OIIK-5.1: 3HaerT: OT1BeTH Ha Nwmeer npeacrasienue | 3HaeT OCHOBHBIC 3HaeT U MOXKET JaTh
[Ipumenenue - OIIPEACIAIOLINE YCIOBUSA BOIIPOCHI K 00 OCHOBHBIX YCIOBHAX | YCJIIOBHSA IIPOBEACHUS | TCOPETHUCCKOE
C€CTCCTBCHHOHAYYHBIX U [IPOBEICHUS OCHOBHBIX SK3aMCHY IMPOBCACHUA THAPOMCXAaHUYCCKUX 000CHOBaHHE
061ue14vH>1<eHepme TEXHOJIOTHYECKUX IIPOLIECCOB 20.21,22,37, THAPOMEXaHUYECKUX M | U TEIJI00OMEHHBIX YCJIOBHUI HPOBEJICHUS
31;';1;;1\1: IlIiBI BBIOOpa v — TETITI000MEHHBIX IIPOLIECCOB. TUAPOMEXAHUYECKUX
EGXHO;)H:IIESI?:;MHH TemO06MEHHBIX). IIPOLIECCOB. U TETI00OMEHHBIX
000pyAOBaHHS. TPOLECCOB.
Ymeer: OTBeTHI Ha Nwmeer npeacraBinenne | MoxeT cienaTh Crocoben
— 000CHOBAaTh BBIOOP PEKUMOB BOIPOCHL K 00 OCHOBHBIX BBIOOD PEKUMOB 000CHOBaTh BbIOOD
SKCITyaTallul ¥ KOHTPOJIS ZKES%ZHS’S 31 pexumax JKCIUTyaTaluu U PEXKUMOB
TEXHOJIOTHYECKUX TPOIIECCOB. 3’2 eSS L | JKCIITyaTaluy U KOHTPOJISt AKCIUTyaTaluy U
KOHTPOJIA TUAPOMEXAHUYECKUX | KOHTPOJIA
TUJIPOMEXAHUYECKUX U | U TUIPOMEXAHUYECKUX
TEMI000MEHHBIX TEMI000MEHHBIX u
MPOLECCOB. MPOLIECCOB. TETTOOOMEHHBIX
MPOLECCOB.
Baaneer: OTBeThl Ha Nmeet npeacrasinenre | BeimonHser aHain3 Brimosnusier
— HaBBIKaMH aHaJIU3a BOTIPOCEHL K 00 aHanmze 3¢ EeKTUBHOCTH apryMEeHTUPOBaHHBIN
B(IJ(I)CKTI/IBHOCTI/I pa6OTLI 9K3aMEHY 3(b(1)€KTI/IBHOCTI/I pa6OTI)I aHaJn3
TeXHOJOFHYECKOTO 30,33,35,36,41, paboTsI TEXHOJIOTHYECKOTO 3¢ (HeKTUBHOCTH
06OPYLOBAHHSL 42,43,44,45 TEXHOJIOTMYECKOTO o0opyoBaHUs ISt paboThI
o0opyoBaHus JJis OCYILIECTBJIEHHUS TEXHOJIOTHYECKOTO
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OCYIIIECTBIICHUS THJIPOMEXAaHUYECKUX | 00OPYJIOBaHHS IS
TUAPOMEXAaHUYECKUX U | U OCYIIIECTBIICHHS
TEIMIO0OMEHHBIX TEIIO0OMEHHBIX THJIPOMEXaHUIECKHUX
MIPOIIECCOB. MIPOILIECCOB. u
TEIIO0OMEHHBIX
MIPOIIECCOB.
OIIK-5.2: 3Haer: OT1BeTH HA Nmeet npeacraBnenre | 3Ha€T OCHOBHBIE 3HAeT ¥ MOKET JaTh
I'oToBHOCTH - METOJIBI KOHTPOJISI OCHOBHBIX BONIPOCEHI K 0 METOJaX KOHTPOJIA METObI KOHTPOJIA TEOPETUYECKOE
OCYIICCTBIIATH TEXHOJIOIHYECKHX MPOLIECCOB 9K3aMCHY OCHOBHBIX OCHOBHBIX 000CHOBaHHE
TCXHOJOTHHUCCKHC (TUIPOMEXaHUYECKIX, 19.25,27 THJIPOMEXAHUYECKUX U | THIPOMEXAaHUYECKUX | METOJaM KOHTPOJIs
TIPOLCCCHI B 3a/laHHBIX GMCHHDBIX). TETII00OMEHHBIX M TETUIOOOMEHHBIX OCHOBHBIX
TCXHOJIOTUYECCKHUX TCILI00 c )
MIPOIIECCOB. IIPOIIECCOB. THJIPOMEXaHUICCKHIX
pexXuMax.
M TEIUIOOOMEHHBIX
MIPOIIECCOB.
Ymeer: OtBeThI HA Hmeet npeacraBienne | MoxeT cienarh CnocobOeH nath
- IPOBOJAUTE OLIEHKY BOIIPOCHI K 0 METOJaX OLEHKHU OLICHKY COOTBETCTBHUS | aprYMEHTHPOBAHHYIO
COOTBETCTBHS PEKUMA PaOOTHI ZKgaMeHy COOTBETCTBHS PEXHMA | PEKHMMA PaOOTHI OIIEHKY COOTBETCTBUS
060pPYI0BaHHUS 3a[aHHOMY 6,29,34,40 paboThI TEMI000MEHHOTO pexnma paboThl
TEXHOJOTHUECKIM PETTIAMEHTOM. TEIIO0OMEHHOT O o0opynoBaHus TEIIO0OMEHHOTO
o0opyoBaHus 3aJIaHHOMY o0opymoBaHUs
3aJaHHOMY TEXHOJOTHUYECKUM 3aJJaHHOMY
TEXHOJOTMYECKUM perIaMeHTOM. TEXHOJIOTHYECKUM
pErJIamMeHToM. pErIaMeHToM.
Baageer: OrtBeTsl HA Wmeer npeacraBnenue | AHanusupyer paOoTy | AHaIU3UpyeT
- HaBBIKAMHU PabOTHI € BOTIPOCHI K 0 pabote nmpudbopoB npubOpOB AT KOHCTPYKLIUU paboTy
HEKOTOPBIMH KOHTPOJIBHO- ZKE?‘Z‘EHY JUTISL N3MEPEHUS W3MEPEHHS PacXoA0B | MpUOOPOB st

M3MEPUTENIbHBIMU MPUOOPaMH.

pacxoa0B IMMOTOKOB.

ITIOTOKOB.

HU3MCPCHHUA PaCXOoa0B
IIOTOKOB.
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2.2 Tloka3aTe/ii 1 KPUTEPUHU OLIEHUBAHUSI KOMIIETEHIIMI NPHU NMPoOBeAeHNH IK3aMeHa B 8 cemecTpe

Kon u naumenoBanue [Mokazarenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHMPOBAHHOCTHU
HWHAWKATOpa (HCCKPI/IHTOPLI) OLICHHUBaHUA (oanaHHe BBIPA’)KCHHOCTHU I[eCKpHHTOpOB)
AOCTHKCHUA «YIOBIETBOPUTEIHLHO» «XOPOLIO» «OTJINYHO
KOMIIETCHIIMH (TIOpOTOBBIiA) (cpemHmit) (BBICOKHIA)
OIIK-4.9: 3Haer: OtBeThI Ha Nmeet npeacraBnenre | 3Ha€T OCHOBHBIE 3HaeT OCHOBHBIE
Hpumenenue — XHMMUKO-TEXHOJIOTUYECKUE Borpockl 14,5 | 06 ocHOBHBIX MaccOoOOMEHHBIE MaccOOOMEHHbIE
CCTECTBEHHOHAYIHBIX M| 1rpor1ecchl M MX allapaTypHOE K OK3aMCHY. MacCoOOMEHHBIX IIPOLIECCHI U IPOLIECCH, M UX
SS:;{Z%HI?; ggz:g;a opopmienue, (MaccOOOMEHHBIE), i?/];lgssoro [pOLIECCaX U OCHOBHBIX | OCHOBHBIE IPUHLIMIBI | anmapaTypHoOe
ANNAPaTyPHOTO TIPUHIHUIIBI Pa6f)TH KOHTPOJIHO- npoexTa MPUHIUIIAX pabOTHI paboThl KOHTPOJIBHO- | OOpMIICHHE,
oopmieHus MSMCPHUTCIILHOM allIapaTypel. KOHTPOJIBHO- M3MEPHTEIBHBIX HPUHIIATIBL PAOOTHI
TEXHOJIOTUUECKUX U3MEPUTEIIBHBIX npubopoB, KOHTPOJIBHO-
IIPOLIECCOB. puOOPOB, HCTIOJIb3YEMBIX B OTUX | U3MEPUTEIBHBIX
WCIIOJIB3YEMBIX B 3TUX | MpOIEccax. puOOpPOB,
MpolLIeCcCaXx. HCIIOJIb3YEMBIX B
ATUX MpoLEccax.
Ymeer: OtBeTsI HA Wmeert npeacrasnenue | Moxer onpenenuts | Crocodex
— ! pacCYUTHIBATH OCHOBHBIE BOTIPOCHI 2,3 K | 06 OCHOBHBIX OCHOBHBIE 000CHOBAHHO
napaMeTpbl OTACTBHBIX SK3aMeHY. XapaKTePUCTHKAX XapaKTePUCTHKH BBIOpATh METOJIbI
arnmnapaToB M TEXHOJIOTHYECKOMN f:}l/];)lfc?;oro TUIIOBBIX MaccOOOMEHHBIX pacuéra
CXEMBI B LIEJIOM. npoexra MacCOOOMEHHBIX TEXHOJIOTHYECKHUX XapaKTEPUCTHK
TEXHOJIOTHYECKUX MPOIIECCOB. MacCOOOMEHHBIX
IIPOLIECCOB. TEXHOJIOTHYECKUX
IIPOLIECCOB.
Baaneer: OrBeTHI HA Nwmeer npeacrasnenue | Beimonnser Cnocoben
— HaBBIKAMM CPABHUTEIBHOM sonpocst 10,11 | o meTomax CPaBHUTEIBHYIO aHAJIN3MPOBAThH U
OIIEHKH KOHCTPYKITHiA K 3K3aMCHY. CPaBHHUTEIHHOU OIICHKHU | OIIEHKY KOHCTPYKIUN | BHIOMPATh METOBI
samuTa KOHCTPYKIMI KOHTaKTHBIX CPaBHHTEIBLHOM

arrmaparosB.
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KYpPCOBOTO KOHTaKTHBIX YCTPOHCTB | YCTPOHCTB OLICHKH KOHCTPYKIIUI
HpOCKTa MacCOOMEHHBIX MacCOOMEHHBIX KOHTaKTHBIX
armaparos. arnmnapaTos. YCTPOMCTB
MacCOOMEHHBIX
arnmnapaTos.
OIIK-4.10: 3Haer: OrtBeTsl Ha Wmeet npeacrapnenue | 3Hae€T ypaBHEHUS 3HaeT BbIBOJL
I'oroBHOCTB — TEOPETUYECKHE OCHOBBI BOMPOCHI 6,8 K | 06 ypapHeHMsX MaTepHUaIbHBIX U YpaBHEHHUU
060CHOBbIBATH TEXHOJIOTUYECKUX MTPOLIECCOB, JK3aMCHY. MaTepHAaIbHBIX 1 TEIJIOBHIX O0alaHcaX | MaTepHalbHBIX U
ig:ﬁgjg?;ﬁ; p— IPUHLMIIEI MATEMATHYECKOI0 zigtgﬁgro TEIJTOBBIX OanaHcax MacCOOOMEHHBIX TEIUIOBBIX OanaHcax
mpu paspaGoTKe MOZCJIMPOBaHUA HIPOLCCCOB NpOeKTa MacCcOOOMEHHBIX npoieccoB. Jlaét MacCOOOMEHHBIX
(MaccooOMeHHEIX). nporeccoB. Moxer NOSICHEHHE HX nporeccoB. Moxer
TEXHOJOTHUECKUX pon pon
TIPOLIECCOB. BBIOPATH YPaBHEHUS Ha3HAYEHHUIO, MOXKET | COPMYIHUPOBATH
JUTS pEIICHUS UX 3aMucarth u JOMYINEHHS 1
TpeOyeMbIX OOBSCHHUTH YCIIOBUS HX
WHKCHEPHBIX 3a/1a4. (U3UYECKHIA CMBICT. | IPUMEHUMOCTH.
Ymeer: OrtBeThl Ha Wmeet npeacrapnenue | MoxxeT BoIOpaTh Crnocoben
— 060CHOBATH BHIOOD Bompockt 7,9,12 | o maccooOMeHHBIX OCHOBHOE 060CHOBATH BEIOOD
TEXHOJIOTHU 1 OCHOBHOTO K 9K3aMCHY. nporieccax, o0 o0opyaoBaHuE IS TEXHOJIOTUH U
060pYI0BaHNs IS OPTaHH3ALUHI z?mg;imo OCHOBHOM OCYILIECTBIICHHS OCHOBHOTO
nporiecca. Hﬁgmﬂa 000py/IOBaHUY IS MacCOOOMEHHBIX 000pyIOBAHUS JJTst
OCYIICCTBJICHHS ATUX | TIPOLIECCOB. OCYIIECCTBIICHHS
IPOLIECCOB. MacCOOOMEHHBIX
MPOIIECCOB.
Baaneer: OTBeTHI Ha Wmeet nipescraBieHre | BoIMoHIET BHIOOD Cnocoben
- aHAITM30M BAPUAHTOB CXEM Bompockl 13,14 | ¢ cxemax mpoBesieHHss | CXeM HPOBEIECHHUS apryMEHTHPOBAHHO
IPOBEIEHHUS MIPOLIECCOB; K 9K3aMCHY. MacCOOOMEHHBIX MacCOOOMEHHBIX clenIarh BBIOOP CXEM
— HaBbIKAMH pacyeTa OCHOBHBIX i?‘;lfgsom IPOIIECCOB M PACYETaX | IPOIECCOB M HpPOBEEHHS
aIapaToB XMMHYECKO npoexTa OCHOBHOTO pacderax OCHOBHOTO | MacCOOOMEHHBIX

TEXHOJIOTUH .

00opyoBaHus,

obopymoBaHUs,

MIPOIIECCOB H
pacuerax OCHOBHOTO
000pyI0OBaHUS,
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OIIK-5.1: 3Haer: OT1BeTH HA Nmeet npeacraBnenre | 3Ha€T OCHOBHBIE 3HAeT U MOKET JaTh
[IpuMeHeHue - OIIpe/IENAIONINE YCIIOBHUS Borpock! 15,17, | 06 0CHOBHBIX YCIIOBHSAX | YCIOBHS HPOBENCHUS | TEOPETHYECKOE
CCTCCTBCHHOHAYYHBIX U IPOBEICHUS OCHOBHBIX 19,20,21 x IIPOBEACHUSI MacCOOOMEHHBIX o0ocHOBaHue
OBIIeHHIKEHEPHBIX TeXHOJIOTHYECKHX IPOLIECCOB OK3aMCHY. MacCOOOMEHHBIX HPOIIECCOB. YCJIOBMH MPOBEIEHUS
sHaHmi At BeOOpa (MaccooGMeHHbIX) sailmTa IPOLIECCOB. MaccoOOMEHHBIX
peXUMa IKCIUTyaTaluu ' KypcoBOro IPOLIECCOB.
TEXHOJIOTHUYECKOI'O IIPOCKTA
000pyI0BaHHSI. YMmeer: OT1BeTH HA Nmeer npeacrasnenne | MoxeT caenarh Crocoben
— 000CHOBAThH BHIOOP PEKUMOB BOIPOCEL 00 OCHOBHBIX BbIOOp PEKUMOB 000CHOBAThH BHIOOP
SKCILTyaTalluu ¥ KOHTPOJIA 16’18’22 K pPEeKNUMax OKCILTyaTaluu U PECKNUMOB
TEXHOJOTHUECKHX [TPOLIECCOB. gﬁii?y' SKCIUTyaTalluy U KOHTPOJIS SKCIUTyaTalluy 1
KOHTPOJIA MacCOOOMEHHBIX KOHTPOJIA
ggzzizm MacCOOOMEHHBIX MIPOIIECCOB. MaccOOOMEHHBIX
MIPOIIECCOB. MIPOIIECCOB.
Baapgeer: OTBeTHI Ha Nwmeer npencraBnenne | BeimonHseT aHamu3 Bremmonnser
— HaBBIKAMHU aHAIM3a BOmpockl 23,28, | 06 ananuse 5 peKTUBHOCTH apryMeHTHPOBAHHBII
3¢ (HEeKTUBHOCTH pabOThI 30 K SK3aMeHy. | 5¢heKTHBHOCTH paboThI aHaIn3
3ammra
TEeXHOJIOTHYECKOTO Ky’;ICOBOFO paboThI TEXHOJOTHYECKOTO s dexTuBHOCTH
000pyIOBaHUS. npoera TEXHOJIOTHYCCKOTO o0opynoBaHus NSt paboTsI
000pyI0BaHUS TS OCYIIECTBJICHUS TEXHOJIOTMYSCKOTO
OCYLIECTBIICHUS MacCOOOMEHHBIX o0opynoBaHUS IS
MacCOOOMEHHBIX MPOIIECCOB. OCYIIECTBICHUS
MIPOLIECCOB. MacCOOOMEHHBIX
MTPOIIECCOB.
OIIK-5.2: 3Haer: OTBeTHI Ha Nwmeer npeacraBienne | 3Ha€T OCHOBHbBIE 3HAeT U MOKET JaTh
I'oToBHOCTB - METOJIbI KOHTPOJISI OCHOBHBIX BOIIPOCHI 0 METOJaX KOHTPOJA METO/Ibl KOHTPOJIA TEOPETUYECKOE
OCYIICCTBIIATE TEXHOJIOTHIECKUX TPOIIECCOB 24,2526,27 X | ocHOBHBIX OCHOBHBIX 000CHOBaHUE
TEXHOIOTHECKHE (MaccooOGMeHHbIX). OK3aMCHY. MaccoOOMEHHBIX MaccoOOMEHHBIX METOlaM KOHTPOJIS
TIPOHECCh B 3a/IaHHBIX samura TIPOLIECCOB. IPOLIECCOB. OCHOBHBIX
TEXHOJOTHYECKHUX KypCOBOI'O
S npoeKTa MacCcOOOMEHHBIX
MIPOIIECCOB.
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YMmeer: OT1BeTH HA Nmeer npeacrasnenne | MoxeT caenarhb CrocobeH nath
- IPOBOJAUTH OLIEHKY BOTIPOCEI 0 METOJaX OLIEHKHU OLICHKY COOTBETCTBHUS | apI'YMEHTHUPOBAHHYIO
COOTBETCTBUS pPEKHUMa pabOTHI 29,31,32 x COOTBETCTBUS peXKUMa | peKUMa pabOThI OIICHKY COOTBETCTBHS
06OPY/I0BAHHS 33/[AHHOMY ZESI?;ZHY' paboTHI MaccoOOMEHHOTO pexuMa paboThl
TEXHOJOTHUCCKHM PEIIAMEHTOM. | vic0m0r0 MaccoOOMEHHOTO o0opyoBaHus MacCcOOOMEHHOTO
npoeKTa 000py10BaHUs 3a/IaHHOMY obopynoBaHus
3aJaHHOMY TEXHOJOTUYECKUM 3aJaHHOMY
TEXHOJIOTHYECKUM periiaMeHToM TEXHOJIOTHYECKUM
pEerIaMeHTOM. pEerjIaMeHTOM.
Baageer: OrtBeTsl HA Wmeer npeacrapnenue | AHanusupyer paOoTy | AHaIU3UpyeT
- HaBBIKaMU PabOTHI C BOIPOCEI 0 pabote nmpudbopoB IpUOOPOB IS KOHCTPYKLUU U
HEKOTOPBIMU KOHTPOJIBHO- 33’34’35’36 K AJI1 UBMCPCHUSA N3MCPCHUSA pa60Ty HpI/I60p0B
M3MEPUTEIbHBIMH IPHOOPAMH. izszﬁ?y' KOHIIEHTPALIUIA. KOHIIEHTpALUiA. SIS H3MEPCHIS
KOHIICHTpAIIUH.
KYpCOBOI'O
MPOEKTa
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[Ixana ouenuBanwus coorBerctByer CTO CIIOI TU(TY).

[To nmucruIuIMHE TPOMEXKYTOUYHAs aTTECTallds MPOBOAUTCS B (opme sk3ameHa B 7
ceMecTpe, IIKalla OICHUBAHHUS — OayuibHAs M B (OpMe 3alIUThl KYpCOBOTO IMPOEKTa U CIAadd
JK3aMeHa B 8 cemecTpe.

3. TunoBble KOHTPOJIbHBbIE 3aJaHUA [IJIs1 POBEAEHUS MPOMEKYTOUHOI aTTecTAllMU

3.1 TunoBbie KOHTPOJIbHBbIE 3aJaHUS /1JIsl IPOBEJAEHUS TPOMEKYTOUHON aTTeCTALNN

B (popme 3k3aMeHa B 7 ceMecTpe

Bonpocek! 1J11 OlleHKH 3HAHUI, YMEHU M HABBIKOB, CPOPMHUPOBAHHBIX Yy CTYJ€HTA
no komnerenuun OIK-4:

1. Muddepenunanbuoe ypaBHEHHE paBHOBECHS XHUAKOCTH Oitnepa. OCHOBHOE YypaBHEHHE
TUAPOCTATUKH.

2. 3akoH TpeHus: HproToHa. BA3KOCTh HBIOTOHOBCKUX M HEHBIOTOHOBCKUX YKUIKOCTEH.

3. Pexxumebl teuenus skunkoctei. Kpurepuit PeitHonbaca. MraHoBeHHas1, JIOKadbHAsS U CPEIHSS
CKOPOCTH JIBUJKEHUS KUJIKOCTH.

4.YpaBHEHHE HEpa3pbIBHOCTU MOTOKA. YpaBHEHHE pacxoja. Pacuer nuamerpa TpyGorpoBosa.
OKOHOMHUYECKH ONTHUMAaJIbHAsI CKOPOCTh JIBUYKEHUS JKUJKOCTH U ra3a B TpyOOIpoBOIE.

5. uddepennmanbHoe ypaBHEHHE JBUXKEHUS HbIOTOHOBCKOM >kuakoctu (ypaBHeHue Habbe —
Crokca).

6. [ToTeps ynenbHOHN 3HEpruu Ha TPEeHHE B KPYIIIbIX TpyOax Ipu JJaMHUHApHOM pekume. BriBoa
¢dopmynel ["arena-Ilyaseitns.

7. YpaBHeHnue bepHysuiu /Ui uaeanbHOR U pealibHOM KUIKOCTH. ETo sHepreTHyecKuii CMbICI.
11. Teopus mogoOusi — OCHOBa (HPM3MYECKOTO MOJETUpOBaHMs. TeopeMbl momolus. AHanms3
pa3sMepHOCTEH Kak MeToJ1 0OpaOOTKH ONBITHBIX JaHHBIX.

12. BeiBo KpuTEpUEB THAPOIUHAMUYECKOTO TI000ms. VX (hm3ndeckuii CMBICIT

15. Buzpl nepeHoca TemIoThl. 3aKOH TEMI0NPOBOIHOCTH Dyphe.

16. IuddepennmansHoe ypaBHEHHE TEIUIONPOBOAHOCTUA. CTalnMOHApHAS TEIJIONPOBOIHOCTh
OHOCJIOMHOW U MHOT'OCIIOMHON CTEHOK.

17. duddepenunanbHoe ypaBHEHHE IIepeHOcCAa TEIUIOThI B MOTOoke (ypaBHeHHEe Dyppe —
Kupxroga).

18. BeiBo kpuTepHueEB TEIUIOBOTO Mo100us. X pu3mueckuii cMbICI.

23. CpenHsis pa3HOCTb TEMIIEpATyp B TEMJI00OMEHHBIX anmnapaTax. BeiBox ¢hopmysbl.

24. PacueT TeImI000MEHHBIX aIapaToB METOIOM HTEPAIIHA.

38. PazneneHue HEOIHOPOJHBIX CHCTEM IOJ ACUCTBUEM CHIbI TsKecTU. BbiBog ¢opmysbl
CTtoKca Jis CKOPOCTH OCaXICHUSI.

Bonpocs! /151 OlleHKH 3HAHUIi, YMEHUH M HABBIKOB, C()OPMHPOBAHHBIX Y CTyAEHTA
no komnerenuun OIIK-5:
8. Ilpunoxxenus ypasHeHus bepuysmm (Mepras quadparma, tTpyoka [Tuto-ITpanaris).
9. Omnpenenenue pacxosia 3HEPTrUU Ha TPAHCIIOPTUPOBKY JKUAKOCTEH U Ta30B 10
TpyOomnpoBogam. PacueT BennuuHbl TpeOyeMOro AaBjeHUS.
10. I'mapaBianueckoe CONPOTUBIIEHUE TPEHUS B TPYOOIIPOBO/IE P IJAMHUHAPHOM U
TypOyJIEHTHOM pekuMax. MecTHbIe COTPOTHBIICHHS. DKCIIEPUMEHTAIILHOE OTIPEICIICHUE
K03 dureHTa TpeHus: 1 Ko3PPHUIHEHTa MECTHOTO CONPTUBIICHUS.
13. Pabora 11eHTpoOEKHOTO BEHTHIIATOpA (Hacoca) Ha CeTh. Y PABHCHHE XapaKTEPUCTHKU CETH.
Pabouas Touka.
14. Knaccudukanus HacocoB. XapaKTepUCTHKHU LIEHTpoOexHOro Hacoca. Pabouas Touka.
[IpenenpHas BbICOTa BCAChIBaHUS Hacoca.
19. Temuootnaua 6e3 (a30BBIX NPEBpAIICHWA TPH CBOOOJHOM W BBIHYKJICHHOM JIBUKCHHH
cpeabl. OOImuUi BU KPUTEPUATIBHBIX YPaBHEHUH.
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20. TermmooTnaya npu KoHAeHcaruu napa. (KonneHcanust Ha BEpTHKAIBHBIX U TOPH3OHTATIBHBIX
TpyOKax, KOHJICHCAIIUsI B IPUCYTCTBUU BO3/1yXa.)

21. TenmooTnavya npy KANEHUX KHUIKOCTeH. KpuTHueckas TeroBasi Harpy3Ka.

22. O6miee ypaBHeHue Terionepenadyn. CBsa3b Mex Ay Kod(PpPuImeHTaMu TerI00TIauH |
TETUIOTIePEIauH.

25. IIpoMblIIEHHBIE TEIUIOHOCUTENH, UX TEIJIOTEXHUYECKHUE XapaKTePUCTUKH.

26. KoHCTpYKIIMY THITOBBIX TEINIOOOMEHHBIX aIllapaToB

27. Meronpl MHTeHCU(UKAIIMY TEIUIONEPeIaul B TEIUIOOOMEHHBIX armnaparax

28. Pacuer momaim MOBEPXHOCTH TEIUIONEPEAAYH U PACXOAA OXJIAXKIAIOUICH BOJIBI B
KOXKYXOTPYOHOM XOJIOMIbHHUKE JIJISi CUCTEMBI KUKOCThb—KUKOCTb.

29. Pacuer momaim MOBEPXHOCTH TEIUIONEPEAaYH U PACX0a IPEIOIIETo Mapa B IapoOBOM
KOXKYXOTPYOHOM IMO/I0TpeBaTeIe HKUAKOCTEH.

30. Cxema 0THOKOPITYCHON BaKyyM BBIIIAPHOW YCTaHOBKH.

31. MarepualibHbIi 1 TEIUIOBOI OajaHChl BBITAPHOTO armapara

32. Temneparypa kunieHust pactBopa. OO01mas 1 1moyie3Hasi pa3HOCTb TEMIIEPATYpP MPU
BbIMIAPUBAHUU

33. Pacuer muromaayu mOBEPXHOCTH M pacxo/ia IPEIOIero mapa B BRIIAPHOM aIlapare.
Omnpenenenue pacxoia OXJIaKIaoUIei BObI B 0apOMETPUIECKOM KOHECHCATOPE.

34. TunoBble KOHCTPYKIIMHU BBINIAPHBIX aIlIapaToB.

35. MHorokopmnycHoe BbinapuBanue. CXxeMbl MHOTOKOPITYCHBIX BBITTAPHBIX YCTAHOBOK M MX
CpaBHUTEINIbHAS XapaKTEPUCTHKA.

36. MHOroKOpIycHO€ BbIIapUBaHWE. JKOHOMHUYECKH HAUBBITOIHEHIIIEe YUCIIO KOPITYCOB.
37. HeomHOpOJHBIE CUCTEMBI M THIIPOMEXAHUYECKUE METO/IBI UX Pa3/IeiCHUs

39. IIsieocaguTensHble KAMEPhl U OTCTOMHUKHU. PacueT nuameTrpa oTCTOIHIKA HENPE PHIBHOTO
JICUCTBUA.

40. dunpTpoBaHUE CyClIeH3UN. YpaBHEeHUE GUIBTPOBAHUS. DKCIIEPUMEHTATBHOE ONpEeAeTICHUE
KOHCTaHT ypaBHEHUs (PUIBTPOBAHUS.

41. TunoBble KOHCTPYKLIUU (QUIBTPOB

42. Pa3nerieHrne HEOJHOPOIHBIX CUCTEM IO/ ICHCTBUEM IIEHTPOOSIKHON CHITBI. THTIOBBIC
KOHCTPYKIUU IIUKJIOHOB U LIEHTPUQYT.

43. IMKIIOHBI U TUPOIMKIIOHEI

44, TunpoMexaHN4eCcKue METOIbl OUUCTKH Ia30B OT IBLIH.

45. CriocoObI pa3ieiieHus CyCIeH3UMn.

46. I'unpoarHaMuKa B3BEIIEHHOTO ciosi. OnpeesieHue KpUTHUECKOW CKOPOCTH

3.2 TunoBble KOHTPOJbHBbIE 3aJaHUSl JUIA NPOBeJEHUs NMPOMEXKYTOYHOIl aTTecTallMd B
¢dopme 3k3ameHa B 8 cemecTpe

Bonpocs! 1J1s1 OeHKH 3HAHUI, YMEHUH M HABBIKOB, C(POPMHPOBAHHBIX Y CTyJeHTA
no komnerenunu OITK-4:
OOmast XapakTepucTUKa MaccOOOMEHHBIX IporeccoB. CrocoObl BbIpaXkeHHs cocTaBa (as.
®a30BOE paBHOBECHE.
MarepuanbHblii OanaHc. YpaBHeHHe paboueil TMHUM MacCOOOMEHHOTO Ipolecca.
JIBuKy1iast cuiia U HarpaBJI€HHEe MacCOOOMEHHOI0 IpolLiecca.
Mexanu3mbl iepeHoca Bemectsa. JugdepennuansHoe ypaBHeHHE KOHBEKTUBHO-
T dy3MOHHOTO ITEpeHoca MacChl.
[Tono6ue MmaccooOMeHHBIX MporieccoB. Kputepun momo0usi.
VYpaBHeHus: MaccooTnayd U macconepenaud. CBsa3b Ko3(h(UIMEHTOB MaccooTAayd U
Maccorepenayu
TeopeTnueckn MUHUMAIbHBIA U pabOuYuil pacxobl KUAKOCTU Ha opolleHue abcopOIUMOHHOMN
KOJIOHHBI.
OO01muii BUJ KpUTEPUAIBHOTO YpaBHEHHUS JUIsl pacdyeTa Ko (HUIMEHTOB MacCOOTAauu.
['maponnHamMuyecKue pesKuMbl pabOThl HACAJJOYHBIX KOJIOHH.
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10.
11.
12.
13.
14.

15.
16.

17.

18.
19.
20.
21.
22.
23.

24.

25.
26.
27.
28.

29.
30.

31.
32.
33.
34.
35.
36.

Pacuer HacagouHOM KOJOHHBL. OmpeneneHe BHICOTH U JUaMeTpa.
Pacder tapenbuaroii KosoHHBL. OnpeesieHue BEICOTHI U IHaMETpa.
KoadduimenT odoraiieHus Tapeaku.

Kunernka nporecca KOHBEKTUBHOM CYIIKU.

Pacuer BpemeHnu nporecca KOHBEKTUBHON CYILIKH.

Bonpochl 151 OlleHKM 3HAHMA, YMEHUIl M HABBIKOB, C(OPMUPOBAHHBIX Yy CTYyJAEHTA IO
komnerenuuu OIIK-5:

AOcopOuumsi. MarepuanbHbIi O0anaHc. YpaBHEHHE paOode TUHUH.

Kak ompenenuts skcriepuMeHTanbHO KO3 (GULIMEHT Macconepeauy B Hacag0uyHoU
aObCoOpOIMOHHOM KOJIOHHE.

MarepuanbpHblii 6ananc peKTU(UKATMOHHON KOJIOHHBI HEPEPHIBHOTO ACHCTBUS. Y paBHEHUS
pabouux JIMHUM.

TennoBoii Oananc peKTUPUKAITMOHHON KOJOHHBI.

MarepuanbHblii 6a1aHC KOHBEKTHUBHOM CYIIIKH.

KoHBeKkTHBHAs CymKa. Y IenbHBIM pacXxol CyIIUIBHOIO arcHTa.

TennoBoii 6asaHC KOHBEKTUBHOW CYIIKH.

KonBekTuBHas cymka. ¥ nenbHselil pacxon Teminotsl. TemnoBoit KIT/I.

Kak onpegenutp 9SKCIepUMEHTATbHO 00BEMHBIH KO3 (duIMeHT Maccomepeayn B
MPOTUBOTOYHOM ajicopOepe co B3BELIEHHBIM CII0eM ajicopOeHTa?

ArnmnaparypHoe odopmiieHue nporecca abcopounuu. CpaBHUTENbHAS XapaKTePUCTHKA
abcopOepoB.

Cxema HempephIBHO JISHCTBYIOIIEH a0COpOIIMOHHO-IeCOPOIIMOHHON YCTaHOBKH.

IIpocras neperonka. Ileperonka ¢ BOASHBIM HapoM.

Cxema peKTH(PUKAIMOHHONW YCTAaHOBKH HENPEPHIBHOTO ACHCTBUSI.

Onpenenenue pacxofOB TPEIOMIET0 Tapa U OXJaXAAIIed BOJAbl B PEKTH(PUKAIMOHHON
KOJIOHHE.

Pextuduxamnms. TeopeTnueck MUHUMAaIbHOE U pabouee (ierMoBbIe YHCTA.

Bnusinue pacxoa ¢uierMbl Ha IBIXKYILYIOCS CHITY TpoIlecca, Ha IUaMeTp U BBICOTY
PEKTHU(PHUKAIIMOHHON KOJIOHHBI, HA PACXObI TPEIOIIETO Mapa U OXJIAXKIAIOIICH BOIBI.
KoHncTpykiuu Tapenok peKTu(UKaluoHHONW KOJIOHHBI U X CPaBHUTENIbHAS XapaKTepUCTHKA.
OcHoBHbIE TapaMeTPhI BIAKHOTO BO3/4yXa U UX ONpeJesIeHne o quarpamme |-X.

Cxema CymMIbHOW YCTAaHOBKH CO B3BELIEHHBIM CIIOEM JMCIEPCHOIO MaTrepuaia.

N300paxeHre OCHOBHBIX BapHaHTOB CYLIMJIBHBIX ITPOLIECCOB Ha Auarpamme |- x.
KoHcTpyKIMy KOHBEKTUBHBIX CYHIUIIOK.

KonTakTHas, paguanoHHas, BBICOKOYAaCTOTHAs U CyOJIMMallMOHHAas! CyIIKa.

4.Tembl KypCOBBIX IPOCKTOB:

1. TlpoexTupoBaHuE BaKyyM-BbITapHON YCTAHOBKH.
2. IlpoexTrpoBaHue peKTU(HUKAITMOHHON YCTAHOBKHU.

5.IIpumepbl KOHTPOJIBLHBIX PaldoT:

1. T'uappasnuxa.
Onpenenuts HE0OXOAUMYIO MOIIHOCTh BO3/1YXO1YBKH IPH M0Aa4Ye BO3/yXa pu o01ieM

3
U30BITOYHOM JIaBJICHUU 3 KTV , nrtemneparype 120 °C B konnuecte 400M A (cumras 0 °C
cM
u atMoc(epHoe AaBlieHue ) 1o Tpyodonposony JiuHONH 300 METPOB ¥ BHYTPEHHUM AHMAMETPOM
80 MM B 3aKpbITHI 0ak, B KOTOpoM AaBiieHre Ha S00 MM BO.CT. O0JIbIIE YeM B Hayaje

TpyOompoBoaa. IMeroTcst 1Ba MpsIMOYTOJIbHBIX IIaBHBIX 0TBOAA paauycoM 0.48 M u
npsamotounblii BeHTHib. K11/ Bo3nyxoaysku 0.5.Kopposus TpyO He3HAUUTEIbHAS.
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2. Temnonepenaya.

B TpyOHOM mpoCTpaHCTBE OMHOXOJOBOTO KOXKYXOTPyOUaTOro TEIIO0OOMEHHUKA
oxnaxaaercs 10 kr/c meranona ¢ konuenrpamued 100% ot 62 no 25 0C. Oxnaxnarormasi Bojia
CpeIHEro KadecTBa JIBUXKETCS MPOTHBOTOKOM B MEKTPYOHOM MPOCTPAHCTBE M HATPEBACTCS OT
10 mo 22° C. Cpennsis TeMiiepaTypa CTeHKH TpyObl co ctopoHsl MeTaHosia 30°C. Koaddunment

Temoornaud kK Bome 1200 Onpenenutb HEOOXOAMMYIO IUIOMIATL TOBEPXHOCTH

M2 K

TEIUIONEepeIaul TeIUIO0OMEHHOTO arnmapara U pacxoj OXJIaKJaroIeil BOJIbI, €ClIM YHCIo TPYO B
anmapare 62 mr., a ux auamerp 25x2 Mmm. l[lotepsiMu TEmnoThl B OKpYXKAlOLIYIO Cpeay
npeHeOpeub.

3. Brmapusanue.
B BakyyM-BhIITapHO# anmapar mocrymnaet 2.5 Kr/c BOAHOro pacTtBopa. PactBop
ymapuBaetcs ot 5% 1o 35% (macc.). AGCOTIOTHOE TaBJICHHUE B 0apOMETPUYECKOM KOHIEHCATOPE

P, =0.5ar. . HauansHas temneparypa pactopa 15 °C. TemneparypHras nenpeccus
At
TeIIonepeady B rperolieii kamepe BhImapHoro ammapata 950 Br/(m?K). M30sITounoe naBneHne
rperomiero napa P = 2.2 aT, BIaxHocThb napa @ =2%. [lotepu TemnoTs! cocTapistor 2% OT

2.n.u3b

= 3K, ruzgpocrarnyeckas At, ,, = 4K, runpasnnyeckas At,  =1.5K. Koaduumenrt

denp

CYMMAapHOM TEIUIOThI Ha IIOJIOTPEB PAcTBOPA U BhITapUBaHUE pacTBOpuTes. OnpenenuThb
TpeOyeMyto MOBEPXHOCTh TEMIO0OMEHA IPperollieil kKaMephl BBIIAPHOTO anmnapaTa U pacxo
TPEIOLIEro napa.

4. A6copOrusi.
Bbrumcante HEOOXOAMMYIO BBICOTY HacagodHOro abcopOepa Ui MOTJIONMICHUS NapoB
MeTaHoja (uesneBod komnoHeHT, LIK) u3 nmotoka Bo3nyxa Bojoil. Juamerp abcopdbepa D =1 M,

2
yleIbHas TOBEPXHOCTh UCTIONB3YeMOl Hacaaku o =140M / 3. Temmeparypa npoueccat = 15°C.
M
3
Pacxon Bo3ayxa V =1500M A IIPY HOPMAJIBHBIX yCIOBMsIX. KOHIIEHTpaum MeTaHoJIa B BO3yXe

KMOJIb METAaHOJI
Ha BXOJEe M BBIXOZe M3 aGcopGepa cocraBmsror Y, = 0.06 MO craHona
" KMOJIb BO3JTyXa

KMOJIb METaHoJa
Y, =0.006
¢ KMOJIb BO3/1yXa

Conepxanne MeTaHOJa B IOJaBaeMOM Ha CJIOM Hacagku Bojae paBHO Hymo. Hacanka
cmauuBaetcsa Bojaod Ha 85% (y =0.85). KoaddurueHnt n3ObiTka BOAbI Had €€ TEOPETUYECKU
MHHUMAJIBHBIM ~ pacxofoM cocTtaBiaster ¢ =15, T10 ectp L=15L . Koadpdumuent

Maccornepeaaun mapoB MCTaHOJIa oT BO3yXa K BOJAC.

K, =0.333 .10 73 KMOJIb MeTatoma JInneiinas paBHOBECHAs

2 KMOJIb ME€TaHOJIa
M . .

KMOJIb BO3J1yXa

3aBuCcHUMOCTh UMeeT BHJ Y (X) =120 X B MOJBHBIX JOJISX METaHOJA B BO3JIyXE U B BOJIC.

5. Pextudukamus.

B  pexktuduKanmMOHHON  KOJOHHE HENPEpPHIBHOTO  JEMCTBHUS  pa3fiensieTcss CMecCh
xyiopodopm-6eH30:1. KoHleHTpaIys JerkoieTy4ero KOMIIOHEHTa B UICXOTHOW cMecH (ITUTaHUM)
X =30.1%(macc.), B  OHCTHILIATE Xy, =73.1%(macc.), B  KyOOBOM  OCTaTke
X, = 7.44% (macc.). Pacxonm mmTamus G, =2.4kr/c. Koopdumment wn36miTka (rermur

¢ =137 . JlaBnenue B KoJIOHHEe aTtMocdepHoe. ['peromuit map B KyOe KOJOHHBI HMEET
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u30bITOYHOE JaBienue 2 kre/cm?, Crenenb cyxocTu mapa 98%. HauanbHas TeMmeparypa BOJIbI,
nocrynatomeit B geduermarop 15 °C, xoneunas temmeparypa Boael 25 °C. Koaddument
Tennonepenaun B gepaermarope K=800 Br/m?-K.

Onpenenurs:

—  pacxoj AUCTHILIATA

— pacxo[l TperolIero napa

— pacxoll BojbI B ieiaermarope

— TOBEpPXHOCTH Terionepeaauu aedermaropa.

Hanucarp ypaBHeHue paboueid TMHUM ISl BEpXHEH 4acTU KOJIOHHBI.

6. Cymika.
Omnpenenutsb 3aTpaThl TEIUIOTH! Q, KBT 1 IPOM3BOAUTENHLHOCTh YCTAHOBKH 110 KOHEYHOMY

npoaykry GK, KI/4 B TEOPETUUYECKON CYLIMIIKE IS IBYX CIIy4aeB: B [IEPBOM CIIyYae BIAKHOCTh
marepuana HadanbHast U,y = 0.75 Kr BiIaru/kr BjIa)xHOro MaTepHaia, a BO BTOPOM BJIaKHOCTh
matepuana U,z = 0.6 Kr BIaru/Kr BiIaxHoro matepuaia. HagansHas temneparypa Bo3ayxa t, =10
°C u koHeuHast Temreparypa [, = 80 °C. Marepuas BICYIIMBAETCS 10 KOHEYHOU BIAXKHOCTH Uy
= 0.055 xr Braru/Kr BiaxxHoro marepuaia. Pacxon cyxoro Bo3myxa L = 1400 kr/u4.
Brnaroconepskanue Bo3ayxa HayanbHoe Xg = 0.02 xr/kr u koneynoe X2 = 0.06 kr/kr.

6. MeToanyeckue MaTepHajbl JJIsl ONpe/esieHHs] NMPOLeIYypP OLeHWBAHUS 3HAHMIA,
YMEHHI 1 HABBIKOB, XapaKTepHU3YIIIMX ITanbl (OpMUPOBAHUS KOMIIETEH M.

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE TPOBOAMUTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI TU(TY) 016-2015. KC YKB. Ilopsinok opraHu3aiiu 1 NpoBeIeHUs
3a4EeTOB M SK3aMEHOB.

BreimonHenne KypcoBOTO MPOEKTa MO AUCIHHILIUHE IMPOBOJUTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI TU(TY) 044-2012. KC YKIB. Bunsl yue6ubIx 3ansatuii. Kypcosoit
npoekT. KypcoBas pa6ora. O6mue TpedoBanus.
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