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1. IlepeyeHb NMJaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHON NPOrPaMMBbl.

B pe3ynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpraTa 00y4aroImuics JODKEH OBIIAIETh CISIYIOIIUME pe3ylbTaTaMyu 00y4YeHus

10 JUCHUILINHE:.

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHIIN U

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHIXCHHA KOMIICTCHIIMH

[TnaHnupyemble pe3ysIbTaTbl 00yUeHHUs
(IeCKpHITTOPHI)

OIIK-9
CrnocoOeH BHEIPATH U OCBaHBATh HO-
BOE TEXHOJIOTHYECKOE 000pyHOBaHNE

OIIK-9.5
Vcrop3yeT 3HaHUS TEPMOJMHAMHYECKOTO
aHaM3a 11 000CHOBaHUS U BBIOOpA
TEXHOJIOTHYECKOTO 000pyI0BaHUS ITPH
MPOBEJICHUH TEXHOJOTMYECKUX MPOIIECCOB
peieHny npohecCUOHAIBHBIX 3a7a4

3HaThb:

TEOPETUYECKUE OCHOBBI JHEPreTUUECKOW CYIIHOCTH TEXHOJOTHYECKUX
nporeccos (3H-1);

OCHOBHBIE BUJIbI MAILIMH H allIapaToB, 0a3UPYIOIIUXCS HA YHEPIeTHICCKUX
npeoOpa3oBaHUsIX M YHEPrOCMKHX MPOIECCaX XUMHYECKOH TEXHOIOTHH
(3H-2);

OCHOBBI IIPOMBIIUICHHOTO MONYYEHHs TEIUIOBOH, MEXaHUYECKO U
anekTpudeckoii sueprun (3H-3).

Ymers:

paccunTath OCHOBHBIC MapaMeTphl PabOTHl XOJOAWUIBHOW YCTAHOBKH,
BBIOMpPATh ONTHMAJbHBIC YCIOBHS HPOBEICHUS IPOILECCa, OTBEYAIOILIHE
MUHUMYMY 3Hepro3arpar (Y-1).

Baanern:

METOIaMH TEPMOJANHAMHUYECKOTO aHAIIH3a TPOIIECCOB, MPOTEKAMOIINX B
ammapatax u mamuHax (H-1);

BBIOMpATh ONITHMAIIBHBIC YCIOBUS MPOBEACHMUS MPOIIECCOB, OTBEYAOIIUX
MHHHUMYyMaM 3HeprosaTpar u norepb suepruu (H-2).

OIIK-11

Cnoco0eH npoBOIUTH HAYUHbBIE JKCIIE-
PHUMEHTHI C HCIIOJIB30BAHUEM COBPE-
MEHHOTO HCCJIEeI0BAaTEIbCKOro 000py-
JIOBaHUS U MPUOOPOB, OLIEHUBATD Pe-
3yJIbTaThl HCCIIEOBAHUIM

OIIK-11.1

Hcnonb3yeT 3HaHUS TEPMOIMHAMUYECKUX
IIPOLIECCOB € ra3aMu JJIsl IOCTAaHOBKH 3aJjauu
yIpaBiIeHUS] KOMIPECCOPHBIMHU YCTAHOBKAMHU

3HaTh:

ocobeHHOCTH peanbHoro Kommpeccopa (3H-1);

crmoco0bl oNy4YeHus Hu3kux Temieparyp (3H-2).

YMmern:

NPOU3BOAUTE pacyeThl TEPMOIMHAMHYECKUX IPOLECCOB C Ta3aMd U
napamMi, B TOM YHCJIC B MalllMHAX U aIlllapaTaX XMMHYECKHX POH3BOJCTB
(v-1);

MPOU3BOAUTD PACUYEThl TEPMOJUHAMHUUYECKUX MPOIeccoB ¢ mapamu. (V-2);
paccuuTath MOLIHOCTH KOMIIPECCOpa M pacxoJi OTBOAMMOM TEIUIOTHI,
BBIOMpPATh ONTHMAJbHBIC YCIOBHS MPOBEACHUS MPOIECCOB, OTBEYAIOIINX
MUHUMYyMaM 3HeprozaTpart (Y-3);

Baaners:

METO/IaMH TEPMOJUHAMHYECKOTO aHalin3a IMPOIECCOB, MPOTEKAIOIUX B
kommpeccopax (H-3).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI POrpaMMBbl.

JIMcuuIUIMHA OTHOCHTCS K 00s3aTebHBIM AuciuIuinHaM BapuatuBHOH dactu (51.0.18) u
u3ydaercs Ha 2 Kypce B 4 cemecTpe.

B MeromuueckoM IIaHE JUCHUILIMHA ONMHUPAETCS HA AJIEMEHThl KOMIICTCHIIHH,
c(hOpMHUPOBAHHBIE MPU U3YYCHUU AUCHUILTHH «MaTtemarukay, «Duzuka.

[TomydyeHHBIC B TIpoOIIECCe U3YUCHUS TUCIUTIIMHBI 3HAHUS, YMEHHUS U HAaBBIKKU MOTYT OBITh
WCIIOJIb30BAaHbl MpPU  M3Yy4YeHHM JucuuItiuHbel  «lIpoueccbl u  ammapaTel», MPOEKTHO-
KOHCTPYKTOPCKOM, TPOU3BOACTBEHHO-TEXHOJIOTHYECKON, HAay4YHO-HUCCIEAOBATEIIbCKON padoTe
OakanaBpa M MPH BHIMOTHCHUH BBITYCKHON KBATM()UKAIIMOHHOW PabOTHI.

3. O0beM TUCUHHUILINHBI.

Bcero,
. aKaJeMHYECKHUX 4acoB
Bun yuebHoi paboTbl a
Ounas ¢popma
00y4eHus

OO0mas Tpy10eMKOCTh THCIUILTHHbI 3/ 108

(3a4eTHBIX SAMHMII aKaIEMUICCKIX YacOB)

KonrakTHasi pa6oTa ¢ npenojaBartejieM: 58
3aHATHUS JIEKIIUOHHOTO THIIA 18
3aHATUS CEMUHAPCKOTO TUIIA, B T.4. 36

CEeMHHAPBbI, TPAKTHYECKHIE 3aHATHUS 36
nmabopaTopHbIe pabOTHI -

KCP 4
CamocroniTesibHasi padoTa 23
®opma Texkyuero kourpoJas (Kp) Kp
dopma nNpoMeKYyTOYHOM aTTecTaluy (AK3aMeH) Jx3amen (27)




4. Copep:kaHue JUCHUNIUHBI.

4.1. Pa3zgennl AUCHUIINHBI 1 BUABI 3aHATHIA.
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1. | OcHoOBHBIE 3aKOHBI TEPMOTUHAMUKH.
OCHOBBI TEPMOIUHAMHYECKOTO 7 6 - - OIIK-9 | OIIK-9.5
aHaIM3a.
2. [Tporiecchl UaeaTBLHOTO Ta3a 3 6 - 12 OIIK-9 | OIIK-9.5
pott Il : OINK-11 | OTK-11.1
3. PeanbHbIe Ta3kbl. 2 6 - 3 OIIK-11 | OIIK-11.1
4. | Kommpeccust razos. 2 4 - 3 | OIIK-11 | OIK-11.1
> X0JIOAUIBbHBIE YCTAHOBKH 2 8 - 5 OIIK-9 | OLIK-9.5
Y : OIIK-11 | OIK-11.1
6. | TeruoBble IBATATEIH. OIIK-9 | OIIK-9.5
[TpoMBlIIIIIEHHOE MTOIyYEHHUE 2 6 - - | OIIK-11 | OIIK-11.1
SHEPIHHU.




4.2. 3aHaTHA JEeKINOHHOI0 THUIIA.

Ne
pasznena
JUCLIUILIUHBI

HanmenoBaHue TeMsl
U KpaTKO€ CO/IEep KaHUE 3aHATUS

OO0neMm,
aKaJl. 4achl

NuanoBanuonnas
dbopma

1

TepMonnHaMuka, Kak Hayka 00 DJHepruu, ee
CBOMCTBax W IpPEBpALICHUSAX, KaK Hay4yHas OCHOBA
aHainu3a M MPOCKTUPOBAHUS DHEPrETHUYECKUX U
XUMHUKO-TEXHOJIOTUUECKUX IporieccoB. OCHOBHbIE
cnocoObl  mepenaud  sHeprud.  [lapamerpsl
COCTOSIHMSI CHUCTeMBI (pabodero Tena). YpaBHEHHE
COCTOSIHHSL. JwnarpaMmsbl COCTOSIHHSI.
TepMoauHaMUUECKUil MPOILIECC, PABHOBECHOCTb,
obparumocTh. IlOHSATHE WCTUHHOW ¥ CpeIHEH
TeroeMKocTe. YpaBHenue Maiiepa. IlepBsiit
3aKOH TEPMOAMHAMMKHU VISl 3aKPBITHIX U OTKPBITHIX
cucrteM. Bropoit 3akoH TepMoanHaMuku. [Ipumepsr.
OcCHOBBI TEPMOJMHAMHUYECKOIO aHainu3a. Meroa
IUKIOB. MeToa XapakTepUCTUYECKUX (QYHKIIHIL.
DKCcepreTHYeCKuii METOJ| aHAJIN3A.

7

[TonuTponHbl Iponecc. YpaBHEHUs Ipolecca.
Pacuer TepmoanmHamMuueckux Benu4uH. Pacuer
SHTPONIMM U €€ WU3MEHEHUs B IOJIUTPOIHOM
npouecce. YaCcTHbIE TPONECCHI UAEATBHOIO rasa.

@da30Bble MPEBpAILECHUS MEPBOTO U BTOPOTO POJA.
Jnarpammbl coctostHust P— T, p—V, T—S, I —S s
peanbHbIX Tra3oB. Kputuyeckas Touka. TpoitHas
TOYKa. AHOMaJbHBIE CBOMCTBA BOJBL. Y paBHEHUE
Knaneiipona — Knaysuyca. MuTerpanbubie GopMbI
YpPaBHEHUS. YpaBHeHue Ban-nep-Baainbca,
MeTacTaOuIbHbIC COCTOSIHHSI. Onpenenenue
mapamMeTpoB COCTOSIHUSL. Pacuer  yacTHbBIX
MPOLIECCOB M HMX U300pa)KeHHe Ha JuarpaMmmax
COCTOSIHHSI.

Huko HJICATBHOTO KOMIIpeccopa
OJIHOCTYIIEHYaTOr0 M MHOTOCTyIeH4Yaroro. Pacuer
MOIIIHOCTH W OTBOAMMOHN TemioThl. OCOOEHHOCTH
peabHOro KOMIIpECCOpa U UX y4eT.

[lpyuHuMnel  HOMy4YeHUs HU3KUX  TeMIepaTyp.
[TapokoMIlpeccuOHHass XOJOIWJIbHAs YCTaHOBKA.
TpeboBaHus K XJ1alareHTaM.

[IpombinuieHHoe  mostyyeHue  sHepruu. L{ukn
Penknna.




4.3. 3aHATHS CEMMHAPCKOIO THIIA.
4.3.1. CemuHapbl, IPaKTHYECKUE 3AHATHSI.

Ne HanmenoBanue teMbl O6bveM, |MHHOBanMOHHAS
pasjera U KpaTKOe CO/IepKaHHUEe 3aHATUS aKaj. yachl dopma
JUCIUTIAHBI

2 [Ipoueccel  mpeanbHOro  raza.  YpaBHEHUE 3 —
COCTOSIHMSI. YpaBHEHHUsS TIpoleccoB. YacTHble
BUIBI mporeccoB. OrmpeaesieHHe MNapamMeTpoB
COCTOSIHUSI. Pacuer SHEPreTHYECKUX
XapaKTEePUCTUK TIpolecca (TEIIOThI, padoOTHI).

Pacuer sHTpOnMM M ee U3MEHEHHS B MPOIECCax
UJEAJIBHOTO Ta3a.

2 TepMoanHaMU4EeCKHi aHaJIn3 MMOJIATPOITHOTO 3 —
mpolecca Mo AuarpaMMaM COCTOSIHHS. BrusHue
BEJIMYUHBI TIOKA3aTeNsl TMOJMTPONBI Ha XapakTep
mpouecca W 3HA4YeHHS  TEPMOJAMHAMUYECKUX
BEJINYMH.

1 Pacyer skceprum u ee M3MEHEHHUsS B Ipolieccax 2 -
UJICATHLHOTO Ta3a. DKCEPreTHUYECKUM KIII.

1 Huxn Kapso. 2 —

4 Hukn U7eaNbHOTO OJIHOCTYIEHYATOT 0 2 Pazbop
KOMIIpeccopa. AHanM3 IMpolecca CxaTus rasa B KOHKPETHBIX
KOMIIPECCOPE. CUTyalui

4 MHorocrynenuaroe  cxkatue. BpiOop  uucna 2 -
CTYIIEHEH.

3 OmnpeneneHne MmapaMeTpoOB peabHBIX Ta30B  TI0 2 -
JarpaMmam COCTOSIHUS.

3 Pacuer mporeccoB peaabHOro rasa o guarpamme 4 -

1 —S.

5 Boznyiinas XxonoauibHas ycTaHOBKa 2 —

5 [TapokommpeccoHHass XOJIOAMJIbBHAS yCTaHOBKA. 6 Paz36op
Pacuer  X01070MPOM3BOIUTENBHOCTH,  3aTpar KOHKPETHBIX
MOIIIHOCTH, pacxoja XjaaareHta, 3¢(HEeKTUBHOCTH CUTYyalun
pabotel. Bunmpl 1UKIOB, M300pakeHHWE ~ Ha
JMarpaMMax COCTOSIHUA T —Su p — .

6 TemnoBeie nBuratenu (uukna Otro, mukn Jusens, 6 -

IIUKJI TA30BON TypOMHBI).

1-6 KonTtponbHas pabora. 2 —

4.4. CamocTosiTesibHast padoTa 00y4arOIUXCs.

No

[Tepedyers BOPOCOB IS O6newm,
paszeina dopMa KOHTPOJIA
CaMOCTOSATENIbHOTO U3yYEHUS aKaj. 4achl
JUCITUTUTAHBI

2 TepMoamHaMuka ra3oBoro rnoTroka 5 YcTHbI onpoc

2 Braxnslil BO31yX 4 YcTHBIN onpoc

5 AOcopOnMoHHasT XOJIOAMIIbHAS YCTAHOBKA 2 YcTHBIN onpoc

2-5 Peuienne nHIMBHAYaIbHBIX 33]1a4 12 [Iposepxka

WHIUBUIYaJIbHbBIX
3aJaHuN

4.4.1. TeMbI KOHTPOJIBbHBIX PadoT




Pacuer TCPMOANHAMHWYCCKUX BCIIMYUH IMOJIUTPOITHOTO IIponecca.
Pacuer OAHOCTYIICHYATBIX U MHOT'OCTYIICHYATBIX KOMITPECCOPOB.
Pacuer IMponeCCOB pCAJIbHBIX I'da30B.

Pacuer MMapOKOMIIPECCUOHHBIX XOJIOJUIBHBIX YCTAHOBOK.

4.4.2. IlpuMepbl BAPHAHTOB MHAMBHUAYAJIbHBIX 3aJaHUM

No 1. Yriekucnelii ra3 Maccoi 2 Kr CKUMaeTcst OT aaBieHus 1 6ap mo maBinenus 60 6ap.
Havanbnas Temneparypa 30°C, koneunas 500°C.

OnpenenuTh MOKa3aTellb MOJUTPOIBI, HAYadbHbI U KOHEYHBIM 00bEeM Ta3a, TeIJIOTY H
paboTy mporecca, U3MEHEHHE BHYTPEHHEH SHEpPruM, SHTPONHMH W HKCEPTHH, HayalbHbIE U
KOHEUHBIC 3HAYCHUS YHTPOITUU U SKCEPTHH.

N306pa3uts mpouecc B P —V u T — S KoopiuHaTax ¥ NpoaHaIu3upOBaTh €ro.

No 2. B kommpeccope, Iporu3BOAUTEIbHOCTHIO V1, HEOGXOIMMO CIKUMATH Ta3 OT
aTMocdepHoro aaBieHus 10 AaneHus Px. Temmneparypa ra3a B Kax10i CTyIEHH HE J0JDKHA
MpEBBIATH tnax. HavanbHas Temneparypa rasza paBsa ty. C:xkatve noauTpoOIIHOE, OKa3aTelb
MOJIMTPOIIBI PaBEH N.

Onpenenut MUHUMAIbHOE YUCIIO CTYIIEHEH KOMIIPECCOpa, 3aTPAaYMBAEMYIO0 MOILIHOCTb,
TEMIEpaTypy ras3a Iocje CXKaTHsl, pacXoj OXJaKJarolled BOJbl IPU U3MEHEHUU TEMIIEpaTypbl
BOJbI Ha At,. OnpeaenuTs Takke 3aTpauyuBaeMyI0 MOIIHOCTh U TEMIIEpATypy rasza mocie cxaTus
B OJIHOCTYIIEHYaTOM KOMIIPECCOPE U MPU U30TEPMUUECKOM CHKATUH.

Ne 3. 2,5M° BomstHOrO napa ¢ BiaxHocTblo 18 % u gaBnenueMm 8§ Oap pacrmpsercs
BHauaje u300apHO 10 cocTosinusa ¢ temmeparypor 400°C, a 3arem anua®aTHO 7O COCTOSTHUS
1 6ap.

Onpenenuth W3MEHEHUWE BHYTPEHHEW OHHEpPrHM Iapa, KOJMYECTBO I€pe/laBaeMoit
TEIJIOTHI U paboTy [T COBOKYITHOCTH TpoIieccoB. M300pa3uTh mpoiecchl Ha I —S, Pp—V U T —S
Juarpammax.

No 4. TlapoxommpeccCMOHHasi XOJIOAWJIbHAs YCTAaHOBKAa MPOU3BOAUT M; JbAA C
TeMIlepaTypoi t; u3 Boabl ¢ Temneparypoi t. B X0101uapHO0#M ycTaHOBKE OCYIIECTBISAETCS LUK
C IepeoxJaxJIeHUeM KoHaeHcaTra Ha Aty /laBneHue xnamareHTa B UCHapuTene py,, TeMIlepaTypa
KOHJIeHCaluu t,, Temmneparypa napa nepea KoMnpeccopom 1.

Onpenenutb  XOJIOAONPOM3BOJUTENBHOCTh  YCTAHOBKM,  pacxXxoj  XJaJareHTa,
XONOMWIBHBIA  KOO(PGUIIMEHT, TEOPEeTUYECKYI0  MOIIHOCTh  JBHTraTeNdss  KOMIIpEccopa,
TEOPETHYECKH MaKCHUMAJIbHBIA XOJOAWIbHBIN KodhdumueHT (ms oOpatHoro mukiaa Kapho).
OnpeaenuTh TakkKe TEMIIEpaTypy U JAaBJICHUE B Y3JIOBBIX TOUKAX IHKIa. M300pa3uth nuki B Ig p
—1i, T—Su p—V KOOpIHHATAX.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 OOecmeyeHus JJIsi CAaMOCTOSTEIbLHOI PadoThI
00y4YaIIMUXCS M0 AUCHHUILINHE.

Metoanyeckue yKkazaHus A 00ydaroIuxcs 10 OpraHu3aluyd caMOCTOATEIbHOM paboThI
Mo JUCUUIUIMHE, BKIIOYas TIEPEUYCHb TEM CaMOCTOSTEIbHOW pPaboThl, (OPMBI TEKYIIETO
KOHTPOJIS MO JAUCHUIUIMHE M TpeOOBaHUS K HMX BBIIOJHEHUIO pa3MEIleHbl B HJIEKTPOHHOMN
nH(pOpPMallMOHHO-00pa30BaTeIbHON cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru
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6. DoHJ OLIEHOYHBIX CpE€ACTB AJs MPOBECACHUA l'lpOMe)KyTO‘IHOﬁ aTTeCTAalluH

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYaIOUIMMCS MEPOIPUIATUH  TEKYLIEro KOHTPOJI
MIO3BOJIIET MPEBBICUTH (JIOCTUTHYTH) IOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIBHO») OCBOCHHS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMM, €CIM JJISl BCEX DJIEMEHTOB
KOMIIETEHIUH MPEBBIIEH (JOCTUTHYT) OPOTOBBI YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JaHHOM
JTarmne.

IIpomesxyTouHas arrecTanus N0 AUCHUILUIMHE TPOBOIUTCS B (hOpMe SK3aMeHa.

K cpmaue sk3aMeHa HMOMYCKAlOTCSl CTYACHTHI, BBINOJHUBIIME BCe (OPMBI TEKYIIETO
KOHTPOJIS.

DK3aMeH MpeayCMaTpUBACT BBIOOPOYHYIO MPOBEPKY OCBOCHHS IMPEAYCMOTPEHHBIX
JJIEMEHTOB KOMIIETEHLMH M KOMIUIEKTYIOTCS BONpocaMH  (3aJaHUsIMM) JIBYX BHJIOB:
TEOPETUUECKHUI BONPOC (/7151 MPOBEPKH 3HAHUM) U KOMIUJIEKCHAs 3a/1a4a (JJ1s IPOBEPKU YMEHUMN
Y HaBBIKOB).

[Ipu cnaye sk3aMeHa, CTYJEHT MOJYy4yaeT JBa BOIPOCA U3 NEPEUYHs BOIPOCOB U 33/1auy,
BpeMs IOJTOTOBKU CTYACHTA K YCTHOMY OTBETY - 10 30 MUH.

[Ipumep 3K3aMeHallMOHHOTO OuIIeTa:

DK3AMEHAILIMOHHBIN BUJIET Ne 1

1. Tepmoaunamuyeckas cuctema. B3aumojeicTBue cHUCTEMBI C OKpyXKarolled cpenoil.
OTkpblITas, 3aKphiTas, aauadaTHasi, U30JUPOBaHHAs, TepMOAe(OpPMaLIMOHHAS CUCTEMBI

2. IlpombinuieHHoe mnpousBoacTBO sHepruu. Llukn Penknna. Cxema yctaHoBku. Pacuer
OCHOBHBIX XapakTepuctuk. M3o0Opaxenue B T — S auarpamme. BnusiHue TemmepaTypsl
UCIIApEHUs U TEMIIEpATypbl KOHAEHC ALK Ha K.IT.J.

3. 3amaua

@DoH/1 OLIEHOYHBIX CPEJCTB MO AUCHMILIUHE NpeacTaBieH B [Ipunoxenun Ne 1
7. IlepevyeHb y4eOHBIX U31aHUI1, HEOOXOAUMBIX [IJIS OCBOEHUSI U CHUILJIMHBI

a) neyaTHbIe U3TAHUS

1. Texuuueckass TepMoauHamuka: ydeOHoe mocooue /JI.U. Jlapos, O.H.KpykoBckui,
A.B.Mapkos, E.A.Tomumibles. — Cankr-IlerepOypr: Cunte3, 2009. — 116 c. - ISBN 5-
93808-039-8

2. JlaBpos, JLU. Pacuer sHTponuM W €€ HM3MEHEHHH B Ipolieccax HACAITbHOTO rasza ¢
aHamu30M 1o guarpamMmam P-V, T-S: yuebnoe mocoowue / JI.U. JlaBpos, E.A. TomunbIies:
Muno6puayku Poccun, Cankr-IlerepOyprckuil  rocyiapCTBEHHBIH — TEXHOJIOTMYECKUN
UHCTUTYT (TeXHHW4Yeckuid yHuBepcuter), Kadenpa mpomeccoB u anmapatoB. —
Cankr-ITerepOypr: [6. u.], 2009. — 16 c.

3. JlaBpos, JI.W. IIponecchl uaeanbHOTO ra3a U pacdeThl OCHOBHBIX SHEPreTUYECKUX BEJH-

ynH: yueOnoe nocobue / JI.U. JlaBpos, E.A. TomunsiieB: Munoopuayku Poccun, CaHKT-

[TerepOyprckuii  rocyJapCTBEHHBIM  TEXHOJIOTHYESCKUN WHCTUTYT (TEXHUYECKHMA
yauBepceuteT), Kadenpa mporeccoB u anmaparoB. — Cankr-IlerepOypr: [6. u.], 2009. —
25 c.

4. JlaBpos, .M. Dxceprus u skcepreruueckuii KIIJ[: yue6Hoe mocobue /JIL.U. JlaBpos,
A.A. Komeiikuna: MwunoOpHayku  Poccum, Cankrt-IlerepOyprckuii  rocynapcTBEHHBIN
TEXHOJIOTHYECKUH  MHCTUTYT (TexHW4Yeckuil yHuBepcurter), Kadempa mpoieccoB u
anmaparoB. — Cankr-IlerepOypr: [6. u.], 2010. — 16 c.

5. JlaBpos, JI.M. OmnpeneneHue M pacueThl MapaMeTPOB M TPOILECCOB PEANbHBIX Ta30B C
dazoBeiMu  mepexomamu:  ydeOHoe mocobue /JL.W. JlaBpoB, E.A. TomumbIies:

Muno6puayku Poccun, Cankr-IleTepOyprckuii  TOCymapCTBEHHBIM —TEXHOJOTHUECKHI
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UHCTUTYT (TeXHHYeckuid yHuBepcuter), Kadenpa mporeccoB u amnmapaToB. —
Canxkr-ITerepOypr: [6. u.], 2013. — 33 c.

6. JlaBpos, JI.U. [IpeBpamieHue TemioTsl B padboty : yaeoHoe mocodue / JI. W. JlaBpos, E. A.
TomwibneB : MunoOpHaykun Poccum , Cankr-IlerepOyprckuii  rocyaapCTBEHHBIH
TEXHOJOTHMYECKH  WHCTUTYT (TEXHHYECKHUU yHuBepcuteT), Kadeapa mporeccoB u
anmapatos . - Cankr-IleTepOypr: [6. n.], 2013. - 22 c.

0) 3JIeKTPOHHbIE U3AHUS

1. JlaBpos, JLU.  TepmoamHamuyeckue  UHMKIbL  yueOHoe  mocobue / JI.U. JlaBpos,
A.A. Kometikuna, E.A. Mopoc: MunoOpuayku Poccuu, Cankt-IlerepOyprckuii rocy-
JTApCTBEHHBIM TEXHOJOTMYECKU HMHCTHTYT (TexHH4Yeckuil ynuBepcutet), Kadenpa mpo-
neccoB u ammapatoB. — Cankrt-IlerepOypr: [6. u.], 2010. — 36 ¢.// CII6I' TU: amekTpoH-
Hast OubnmoTeka - URL: https://technolog.bibliotech.ru (nara o6pamenus: 02.11.2020). -
Pexxum moctyna: asis 3aperucTpup. Nojab30BaTeeH.

8 IlepeyeHb 31eKTPOHHBIX 00pa30BaTeJbHbIX pPecypcoB, HEOOXOAUMBIX /ISl OCBOe-
HMSA AUCHHILTHHBI

WuTepHer-pecypcbl: NMPOBOAUTH IMOUCK B Pa3IMYHBIX CHUCTEMax, TaKMX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u HCIoJb30BaTh MaTECPHAJIbI
CaliTOB, PEKOMEHIOBaHHBIX MPEI0/IaBaTEIEM Ha JIEKIIMOHHBIX 3aHATHUSAX.

C KOMIIbIOTEPOB MHCTUTYTA OTKPBIT JOCTYI K:

eLIBRARY.RU : nayunas snexrponHas oubnuoreka : caiit. — Mocksa, 2000 — . URL:
https://elibrary.ru (mara oOpamenus: 02.11.2020). — Pexxum nocTyma: is 3aperucTpup.
IIOJIB30BAaTENEH.

Jlanpb : 35eKTpOHHO - OmbOnuoredHas cucrema : caifT. — Cankr-IlerepOypr, 2016 —.

URL: https: // e.lanbook.com (nata obpamenus: 02.11.2020).

9. MeToauyeckne yKazaHus 1 00y4AOUIUXCS 110 OCBOCHHIO JUCIUIIMHBI.

Bce Buapl 3ansaTuil mo gucuumuinHe «TexHUUYeckas TEPMOAMHAMHUKA U TEMJIOTEXHHUKa»
IPOBOJIATCS B COOTBETCTBUU € TpeboBaHusmMu cienyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yueOHbix 3aHsTuil. Jlekuus. OOmume
TpeGoBaHuS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunpet yueOHbix 3anstuil. CeMuHapbl U
npakTudeckue 3aHaTus. Ooue TpeOboBaHus K OpraHU3alMK U POBEICHHIO.

CTII CIIGI'THU 048-2009. KC YKBJA. Bunbel yueOHbIX 3aHsTHH. CamocTosiTenbHas
ulaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U MIPOBEICHUIO.

[InanupoBaHue BpeMeHHU, HEOOXOAMMOI0 Ha HW3y4YeHHE MAHHOW AMCUMILIMHBI, JIydIle
BCEr0 OCYILECTBIISITH HAa BECH CEMECTp, IpelycMaTpuBas IPU 3TOM DPETYISPHOE IOBTOPEHUE
MIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TPABMIIBHOM OpraHM3aluu y4eOHOro mporecca i CTYACHTOB
ABIISIETCS:

IUTAHOBOCTh B OpPraHMU3alluu yueOHON paboThl;

CEphE3HOE OTHOLLICHHE K U3YYEHHUIO MaTepUana;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHSA CTyIEHT NOJDKEH NPUXOAWUTH, MMesl Oarak 3HAHUH M BOIPOCOB IO YyikKe
W3Y4EHHOMY MaTepuaiy.

10. ITepeyens MHPOPMALMOHHBIX T€XHOJIOT i, HCMOJIb3yeMbIX IPU OCYLIECTBJICHHH
o0pa3oBaTeIbHOIO MpoLecca Mo JHCUHUILIMHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

11


http://www.yandex.ru/
http://www.google.ru/
http://www.rambler.ru/
http://www.yahoo.ru/
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B yuebHOM mpomecce MO [MaHHOW AWCHUILIMHE MPEIYCMOTPEHO HCIIOIh30BAHHE
WH(OPMAIIMOHHBIX TEXHOJIOTHI:

- B3aUMOJICHCTBUE C OOYYAIONIMMHUCS TMOCPEICTBOM 3JIEKTPOHHON WH(POPMAIMOHHO-

oOyyJaromei cpepl.

10.2. IIporpaMmMHoe oOecriedeHue.
— Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);
— Mathcad 14.

10.3. Ba3bl JaHHBIX U HHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI.
CnpaBouHo-nonckoBas cuctema «Koncynbrant-ITmocy.
http://www.spcpa.ru/ - HTepakTHBHBIH yUeOHHUK 110 BBICIIICH MAaTEeMaTHKE.
http: // www. allmath.ru/ - Maremarnyeckuii moprai.

http: // www. exponenta.ru/ - O6pa3oBaTtesbHbII MATEMATHICCKHIA CaMT.

11. MarepuanbHo-TeXxHHYecKasi 0a3a, HeoOXonuMasi JUIsi OCYLIECTBJIEHHSI
00pa3oBaTeIbHOTO NMpoIecca Mo ANCIHUTIIIHHE.

s BeneHMs JEKIMOHHBIX 3aHATUN MCIOJIB3YETCs ayAUTOpHUs Ha 15 IOocajo4yHBIX MECT.
Jl1 BeieHUs IPaKTUYECKUX 3aHATUI UCIIONB3YeTCs ayIMTOpUs Ha 15 mocago4yHbIX MeCT.

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWAAMH H JHIAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI.

JUis WHBaNMIOB M JIMI C OrPAaHUYEHHBIMM BO3MOXKHOCTAMHU Y4eOHbIE MpoIecc
OCYILECTBIISIETCS. B COOTBETCTBUM ¢ [losnoskeHneMm o0 opraHu3anuu y4eOHOro Ipouecca A
0o0y4YeHMs] MHBAJIUIOB U JIMIl C OTPaAaHMYCHHBIMH BO3MOXHOCTAMHU 310poBbsi CIIGI TU(TY),
yTBEpkACHHBIM pekTopoM 28.08.2014r.
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IIpunoxenune Ne 1

K pabodeii mporpaMme TUCIIATLTHHBI

DoH/1 OLIECHOYHBIX CPEACTB
JJIS1 IPOBe/IeH s IPOMEKYTOYHOM aTTeCTAIUH 10
aucuuiinie « TexHuvyeckasi TePMOAUHAMMKA U TEILUIOTEXHHKA)

1. IlepeyeHb KOMIETEHI U ¥ 3TANIOB UX (POPMHUPOBAHUS.

Komnerenuuu
dran
Nupexc DopMyTHPOBKA
¢dopmupoBanus
OIIK-9 | CnocoGeH BHEIPATh U OCBAaUBAaTh HOBOE TEXHOJIOTUYECKOE IIPOMEXKYTOYHBIN
o0opynoBaHue
OIIK-11 | CnocobeH mpoOBOANTH HAYYHBIE HIKCIIEPUMEHTHI C UCII0JIb30Ba- MIPOMEKYTOUHBIN

HHUEM COBPEMCHHOI'0O UCCJICA0OBATCIILCKOT'O O60p}’ILOBaHI/IH )51
HpI/I60p0B, OLICHUBATDH PE3YJIbTATHL HCCIICIOBAHUM
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2. Iloka3areyu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha Pa3/IMYHBIX 3Talmax ux Q)OPMHpOBaHI/IH, HIKaJIa OCHUBaHUusA

Kon n nammenoBanme

YpoBHU CHOPMHUPOBAHHOCTH

XOJIOANIIBHOM YCTaHOBKH,
BBI6I/IpaTL OINITUMAJIbHBIC YCIIOBUA
HPOBEICHUS TIpoIiecca,
OTBEYAIOIIIIe MUHUMYMY
sHepro3atpar (Y-4).

Bonpochkl Ne31-
38 Kk aK3aMeHy

nmapaMeTpbl XOHOHHHBHOﬁ
YCTAaHOBKH

€T MOCTPOUTH LUKJII XOJIO-
JUIBHONM MAITWHBEI B JIUar-
paMMax M paccuuTaTh
OCHOBHEIC napamMeTpbl
XOJIOJIUIILHON YCTaHOBKH

WHINKATOpa [Tokazarenu copMUPOBAHHOCTH Kpurepuii (ommcaHue BBIPa)KEHHOCTH AECKPUIITOPOB)
JOCTHXKCHUSA (mecKpHUnTOpHBI) OLICHUBAHUs «YIOBJIETBOPHUTEIHEHOY «XOPOILIO» COTIIMYHO
KOMIICTCHIIUH (TIoporoBbIif) (cpennmii) (BBICOKHIA)
OIIK-9.5 3Haer Teoperudeckue OCHOBHI | [IpaBunbHEBIE Moxer mnepeuucnuth Me- | CnocoOeH BHIOMpATH TOT
Mcnons3yeT 3HAHUS SHEPreTHYECKOH CYLIHOCTH | OTBETHI Ha [lepeuncnsier ¢ ommbka- | Tonsl T/l ananuza mpouec- | uiau uHOit merox T/ mis
o] - -
TepMOIMHAMEYECKoro | TCXHOMOTHYECKIX npouecco | Bompocsl Nel-6, | MU OCHOBHBIE BHIbBI Ma- | COB, 3HAE€T TCOPETUYECKUE | PELICHHS  HMHKXCHEPHBIX
A (3H-1), 14-18 x IIMH W anmapaTtoB XUM. | OCHOBBI CYIIHOCTH TEXHO- | 3ajad, CBOOOJIHO OpHEH-
A OCHOBHbIE€  BHIbBl MAaIlUH U | 9K3aMEHY TEXHOJIOTHH JIOTHYECKUX  MPOILECCOB, | TUPYETCSA B  OCHOBHBIX
000CHOBaHUS ¥ BHIOOPA | ayiapatos, Gasmpyrommxess Ha OCHOBHBIE BU/BI ANNapaToB | BUAAX MAIIMH M aria-
[TEXHOJIOTHYCCKOT'O 9HEPreTHYECKUX MpeoOpa3oBaHu- Y MAIlIVH. paToB XUMHYECKOW TeX-
000pyOBaHUs IPH X W DHEProeMKHX Ipolieccax HOJIOTHH
POBEICHUN xuMuueckoit texuonoruu (3H-2).
TEXHOJIOTHYECKHX Barageer MeTolaMu
TEPMOJIMHAMUYECKOTO  aHaIN3a
MpOHCcCCOB U
NPOILIECCOB,  MPOTEKAIOIIUX B
PCIICHAN anmaparax u Mamuaax (H-1)
npodeccnoHaTbHBIX
sanau YMeer paccuuTath OCHOBHBIE [IpaBuibHBIE C ommbOkamu  MOXeT | 3HaeT crnocoObl noiydyenus | Ha ocHoBanuu Il 3akona
napameTpsl paboThI OTBETHI Ha paccuurarhb OCHOBHBIE | HM3KMX TemmepaTtyp. Mo- | T/l Moxer o000CHOBaTh

MOJIyYEeHUE TEeMIIEPaTypPhl
HIDKE OKpYy>KaroIei
cpeabl. CBOOOIHO OpHEH-
THpYyeTCsl B Juarpammax
Pa3IMYHBIX XJIa/10ar€HTOB
U MOXXET BBHIOMpPATh ONTHU-
MaJbHBIE YCIOBHS NPOBE-
JeHHsI TIpoIiecca ¢ pacye-
TOM OCHOBHBIX TapameT-
POB  XOJIOIMJIBHON YycCTa-
HOBKH.
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Kon u naumenoBanue
WHJIUKATOpa
TOCTHKCHUS

KOMIIETCHIINU

YpoBHU CHOPMHUPOBAHHOCTH

[Tokazarenu cOpMUPOBAHHOCTH Kpurepnii (omucaHue BEIPaXKEHHOCTH IECKPHUIITOPOB)
(meCKpUnTOpHI) OLICHUBAHUS «YZIOBJIETBOPUTEIILHO» «XOPOILIO» COTIIMIHO
(IOporoBbIif) (cpennmii) (BBICOKHIA)
3HaeT OCHOBHI MPOMBINIIICHHOTO | [IpaBUiIbHBIC HNwmeer mpencrarienne 06 | Xopoiro moHUMaeT ocHOBEI | CBOOOIHO OPHEHTH-
HOJTyYEHHUS TEIIOBOM, OTBCThHI Ha OCHOBax MOJTYYEHUS | MONyYeHUsI TEIUIOBOM U | pyeTcsl B OCHOBHBIX CIIO-
MEXaHUYCCKOi 1 TIEKTPUIeckoit | Bompockl Ne39- | speprun 3IEKTP. SHEPIUH. C | cobax momyueHHs DdHEp-

suepruu (3H-5)

43 K DK3aMeHy

MTOMOIIIBIO HABOJISIIUX BOTI-
pPOCOB MOXET OOBSICHUTH
Ukl PeHxwHa, MO KOTO-
pomy pabotaet TILI.

rad. 3HaeT OCHOBHBIC
atanel paboter TOL[ mo
uukiny PeHkuHa, MOXeT
MIPOU3BOIUTH pacyeThl
KIII Takoii cTaHIuy.

Baaneer meTomamu
TEPMOJIMHAMHYECKOTO aHaIN3a
MIPOIIECCOB, MTPOTEKAIOIINX B
kommpeccopax (H-2).

[IpaBuibHBIE
OTBEThI Ha
Bonpochl Ne29-
30 k sK3aMeHy

Cnabo opueHTHpYyeTCS B
T/. mukimax. C omwuoOKa-
MU PACCUUTBIBACT MOII-
HOCTb, OTBOJIUMOE TEILIO
npu paboTe KoMIpeccopa

[Tonumaer cyte T/ wuk-

JOB. YMeEeT paccuuTaTh
MOIIIHOCTb, OTBOJUMOE
TEIJI0O KakK OJHOCTYIEH-

4aToro, Tak M MHOTOCTY-
MEHYaTOro KOMIIpeccopa ¢
HEOOJIBIINMH OIIHOKaMU

Xopowro BIageeT METOo-
namu TJ] anamusza mpo-
LIECCOB B KOMIIpECCOpE,
3HaeT 0COOEHHOCTH
peaIbHOr0 KOMIIpeccopa,
MOKET PacCuuTaTh MOIL-
HOCTb, OTBOJUMOE TEILIO,
pacxoa OXJ. BOABI B KOM-
peccope

KO,Z[ 1 HAUMCHOBAHUEC

YpoBHH CHOPMHUPOBAHHOCTU

WHJIUKATOPA [Moka3zarenu choOpMUPOBAHHOCTH Kpurepuii (omucaHue BRIPAXKEHHOCTH JICCKPUIITOPOB)

JOCTHKCHHS (neCKpHUITOpHI) OLEHHMBAHUS «YIOBJIETBOPUTEIILHO «XOPOIIO» «OTIMYHO»

KOMIICTCHIIHU (TIOpOTOBEIiT) (cpennmii) (BBICOKMIN)
OIIK-11.1
Hcrons3yeT 3HaHUS YMeeT Npou3BOAUTE PacYEThI [IpaBunbHbIE Umeer npencraBnenune o | Moxer npousBoauTh | Crocoben caMocCTos-
TEPMOJMHAMMYECKHMX | TePMOJMHAMHYECKHX IPOLECCOB | OTBETHI Ha MOHATHAX WJACaTbHOrO W | pacderbl  TJI  BenWYWH | TEIHHO BBHIOMPATH CIOCOO
MIPOIIECCOB C Ta3aMu ¢ raszamu (V-1) BOIPOCKI No7- peajsbHOro rasa, HUX | IOJIMTPOITHOIO U YaCTHBIX | ONPEHEIICHUSA HEJ0CTa-
U1 TIOCTaHOBKMU 3a- 131 25-28 k YpaBHCHUAX  COCTOSAHUA, | IPOLECCOB HUOCATBHBIX | IOINUX IMapaMETpPOB, T}I
a9y yIIPaBICHHS 9K3aMCHY HPOU3BOAUT pacuerTsl | ra3oB, M300paXkaTh XOJ | BEIMYMH M IPOBECTH
KOMITPECCOPHBIMH HEJOCTAIONIMX IapaMeT- | ITUX MIPOLIECCOB B | aHaNM3  mpomecca 10
YCTAaHOBKAMH poB u T/l BenuumH c | guarpamMmax p-vu T-S muarpamMmaMm p-v u T-S,

OILIHOKaMu

JIETKO OpHEHTHUPYETCS B
TEPMHUHAX
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Kon u naumenoBanue
WHJIUKATOpa
TOCTHKCHUS

KOMIIETCHIINU

YpoBHU CHOPMHUPOBAHHOCTH

[Tokazarenu cOopMUPOBAHHOCTH Kpurepuii (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OIICHUBaHUS «YAOBIETBOPUTEITHHO» «XOPOIIIO» «OTIIMYHO
(IOporoBbIif) (cpennmii) (BBICOKHIA)
¥YMmeer mnpom3BOAuTL pacyeTsl | [IpaBUiIbHBIC C ommbkamu moxer Ha | C Hebompmumu ommbkamu | CBOOOTHO OpHEHTHPYET-
TEPMOJMHAMHYECKUX IIPOIECCOB | OTBETHI HA JuarpamMMax — BOJSHOTO | MOKET H300pa3uTh Tpo- | s B IMarpaMmax BOJASIHO-

¢ nmapamu (Y-2)

Bonpocsl Nel9-
24 x pK3aMeHy

napa onpenessiTh HeoOxo-
JUMbIE TOYKH H WX
napamMmeTpsl

LlecC B JAuMarpammax BOJf-
HOrO Iapa, paccyuraTh
Tpedyembie T/] BemnamHb

ro mapa, MOXKET MPaBUIb-
HO ONpENEIUTh MapameT-
pbl W TIPOBECTH pacyeT
T/l Beauunna

3HaeT 0COOCHHOCTH PEATLHOTO
kommpeccopa (3H-3).

¥Ymeer paccuuTaTh MOLIHOCTb
KOMIIpeccopa ¥ pacxos
OTBOJMMOM TEIIOTHI, BEIOUPATh
ONTUMANbHbIC YCIOBHS
NPOBE/ICHHS TPOIIECCOB,
OTBEUAIOIMX MUHUMYMaM
sueproszarpar (Y-3).

Baageer MmeTonamu
TEPMOIMHAMUYECKOTO aHaIn3a
HPOLIECCOB, MPOTEKAOIINX B
komipeccopax (H-3)

IIpaBunbHBIE
OTBETHI HA
BOIpochl Ne29-
30 x 3K3aMeHy

Cnabo opueHTHpYyeTCS B
TH. muknax. C ommbka-
MH PacCUUTHIBACT MOII-
HOCTB, OTBOJMMOE TEILIO
npu paboTe KoMIpeccopa

[Tonumaer cyrp T/ nuk-

JIOB. YMEET paccuuTaTh
MOIITHOCTb, OTBOANMOE
TEIUVI0 KaK OJHOCTYIICH-

9aTroro, Tak W MHOTOCTY-
MEHYaTOro KOMIIpeccopa ¢
HEOOJIBIIMMH OLIMOKAMU

Xopouio BIAAECET METO-
gamu TJ] anHanmuza npo-
IIECCOB B KOMIIPECCOPE,
3HaeT 0COOEHHOCTH
peaIbHOTr0 KOMIIpeccopa,
MOXET PacCYUTATh MOII-
HOCTb, OTBOJIMMOE TEILJIO,
pacxoa OXJ. BOABI B KOM-
npeccope

3HaeT ciocoOBI MOTyUeHUs
HU3KHX Temieparyp (3H-4).

IIpaBuinbHBIE
OTBETHI Ha
Bonpochkl Ne31-
38 k sK3aMeHy

C ommOKaMH  MOXET
paccuuTaTh OCHOBHEIE
napamMeTpbl XOJIOHUILHON
YCTaHOBKH

3HaeT crocoObl MOTyYeHUS
HHU3KUX Temmeparyp. Mo-
KET TIOCTPOUTH IIHKJ XOJIO-
I[HHBHOﬁ MallvuHbI B Juar-
paMmMmax u paccuuTarb
OCHOBHBIC napaMeTpbl
XOJIOJJUIIbHOW YCTaHOBKU

Ha ocnoBanuu Il 3akoHa
Tl mMoxeT 000CHOBaTh
MOJTydeHUE TEeMIIepaTyphl
HUXE OKpY Karolen
cpeabl. CBOOOHO OpHEH-
TUPYEeTCS B Iuarpammax
Pa3IUYHBIX XJIaJI0areHTOB
Y MOXET BBHIOMpaTh ONTH-
MaJIbHBIC YCJIOBHS MPOBE-
JIEHUs TpoIiecca ¢ pacde-
TOM OCHOBHBIX TNapameT-
POB  XOJIOJMJIBHON yCTa-
HOBKH.
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3. TunoBbie KOHTPOJIbHBbIE 321aHUS AJIsl IPOBe/IEHUSI IPOMEKYTOUHOM aTTeCTALMU.
Bonpocsl 1151 oneHku copMrupoOBaHHOCTH 3j1eMeHTOB KomneTeHunu OIIK-9, OIK-11:

1. Tepmonunamuueckass cucremMa. B3auMOIEUCTBHE CHUCTEMBI C OKPYXAIOIIEH CpPEIOW.
OTkpsITas, 3aKphiTas, aaunadaTHas, U30JUPOBaHHAs, TepMoIehOpMallMOHHAS] CHCTEMBI.

2. DKCTEHCHBHbIE M HHTEHCHUBHbBIE I1apaMETpPbl COCTOSHUS. YPaBHEHUS COCTOSHHUSA MJIs
U7ealbHOr0 U peanbHoro razoB (ypaBHeHue Kianeiipona-MenneneeBa u ypaBHeHue Ban-
nep-Baanbca).

3. 3aBUCHMOCTH KOJIMUYECTBA MIEpPeIaBaeMOil TEIJIOThI, pAaOOTHI 3aKPBITOM U OTKPBITOI CHCTEM OT
napaMeTpoB cocTosiHus. M300paxkenne paboThl M TEIIIOTEI B P—V U T — S AuarpaMmMax.

4. TloHaTHe UCTUHHOM U CpeHEH TerioeMKOoCcTel. YpaBHeHre Maiiepa. Pacuer TemioemMkocTei
Cp ¥ ¢y UICAJILHOTO T'a3a. 3aBUCUMOCTh TEINIOEMKOCTH OT I10Ka3aTelis MOAUTPoIbl (hopMyia U
rpaduk).

5. BHyTpeHHsis sHeprus, sHTanblnus. DOu3ndeckuil cmbIci. Pacdyer M3MEHEHHs BHYTPEHHEU
SHEPI'UH U SHTAJIBIIUU WICAIBHOTO rasa.

6. IlepBblli 3aKOH TEpMOAMHAMMUKHM (IIEpBOE U BTOpo€ ypaBHEHHUs). Dusnueckuili cMmbici,
pa3iuuHbie POpMBI 3aMUCH.

7. Tepmoaunamuyeckuid mpouecc. PaBHoBecHOCTh. OOpatumoctb. [lonmutpomHsiii mpoiecc.
BbIBOJ| ypaBHEHMI OJUTPOITHOIO MpOIIECcca.

8. Pacuer TepMoIuMHAMUYECKUX BEIUYMH (paOOThI 3aKPHITOW U OTKPBITOM CHCTEM, KOJIMYECTBA
TEIUIOThI, U3MEHEHUSI BHYTPEHHEH SHEPTUU U SHTAJIBIINK) B MOJIUTPOITHOM IIpOIIecCe.

9. Pacder sHTpONMM U €€ U3MEHEHUS B ITOJIUTPOIIHOM IIPOLIECCE.

10. YacTHbIe TpoliecChl HAeaIbHOTO rasa. M3o0paxeHue Ha AuarpaMmax COCTOSHUS.

11. YacTHble TpOLECCHl HAEANbHOTO rasza. Pacder TepMOAMHAMHYECKHX BEIMYUH (paboThl
3aKpBITOM U OTKPBITOM CHCTEM, KOJIMYECTBA TEIUIOTHI, U3MEHEHUs BHYTPEHHEH JHEPrUU U
SHTAJIBITUN).

12. AHaJIM3 MOJIMTPOIIHOTO MPOIiecca MO JuarpaMMaM COCTOSIHUS.

13. Onpenenenye nokasaresnst MoJIUTpoIbl. PacueT mpou3BoIbHOTO Mpoliecca UACaIbHOrO rasa.

14. IIpsmble u oOpatHbele 1MKiIbL. OmnpeneneHue 3(PPEeKTUBHOCTH IHMKIOB (KO3 PUIHEHT
MOJIE3HOTO JIEHCTBUS, XOJIOJMIbHBIN KOA((ULINEHT, OTONUTENbHbBIN KodpduuueHT). Lukibr
KaK METOJ TEPMOJUHAMHYECKOI0 aHAJIN3a.

15. [Ipsimoit rimkist Kapao. OcHOBHBIE BBIBO/IBI, TTOTy4aeMbIe TIpH aHain3e mukia KapHo.

16. Bropoil 3akoH TepMOAMHAMUKH. DPU3NYECKUH CMBICI, MaTEMaTHYECKOE BBIPAXKECHHE.
[Tpumeps! (HEpaBHOBECHBIH TEMIO00OMEH).

17. XapakTepuctuyeckre GyHKIMHU. AHATUTUYECKUE BBIpaykeHHs!, 001aCTH IPUMEHEHHUSI.

18. Okceprust. Puznueckuil cMbIC. BBIBOJ ypaBHEHUs I pacyeTa SKCEPrUM U €€ U3MEHEHUS B
TEPMOJMHAMHYECKOM IPOLECCE. DKCEPreTUUECKUN K.IT. 1.

19. PeanbHbiii ra3. @a3oBble MPEBpAILCHHS IEPBOTO U BTOPOTO pOJIA.

20. Peanbherii ra3. Jluarpammel coctosiaust p — T, p—V, T — S, i — S. Kpuruueckast Touka. TpoiiHast
touka. Ilorpanuunbie KpuBble. M300pa’keHHME YACTHBIX MPOLIECCOB Ha JAMAarpaMMax
COCTOSIHHUSL.

21. OmpenielieHHe TapaMETPOB COCTOSIHUSL PEAJbHOIO Tra3a Ha IOTPaHUYHBIX KPUBBIX.
Ornpenenenne nmapaMeTpoB COCTOSHUS BIIAKHOTO U IIEPETPETOro Mapa.

22. BeIBOx ypaBHEHHH sl pacdera TEIJIOTHl MapooOpa3oBaHUs. 3aBUCHMOCTb TEIUIOTHI
napooOpa3oBaHus OT TEMIEPATyphl U AaBieHUs. M300pakenne B T — S KoopAHATaX.

23. YpaBuenne Kuaneiipona — Knaysuyca. BwiBom ypaBHeHus, (u3HuecKuil CMBICIH.
WNuterpanbubie Gopmbl ypaBHeHUs. CBSA3b YPaBHEHHS C THArPAMMOM COCTOSTHUSA p — T.

24. PeanpHble Ta3bl. Pacdyer 4acTHBIX MPOLIECCOB U MX M300pa’keHHE HA UarpaMMax COCTOSHUS p
-V, T—5s,i-s.

25. Teuenue razoB uepe3 koHpy30p. [IpenenbHas CKOPOCTh TEUEHUS. YUeT TPEeHusl.



26. [TomyueHnne cBepx3BYyKOBbIX ckopocTel. Comio JlaBans.

27. ApoccenupoBanue. J{poccenb-3pdexT.

28. Ctpyiinbie ammapatbl. [lpuHiun pabotel. Cxema ammapata. KosddumueHT HHXKEKIUU.
N300paxkeHue B | — S KOOpIUHATAX.

29. lluknm wuIeanbHOrO KOMIIpeccopa OJHOCTYIEHYaToro M MHOTOCTyneHdaTtoro. Pacuer
MOITHOCTH U OTBOAUMOM TerioThl. M300paxkenne B p —V u T — S muarpamMmax.

30. OcoOEHHOCTH PealbHOTO KOMIIPECCopa U UX y4YeT.

31. Meronbl OMy4YeHUs1 HU3KUX TeMrepaTyp. OCHOBHBIE MapaMeTphbl XapakTepu3yromue padoTy
XOJIOMMIIbHOM ycTaHoBKU. OOpaTHbIi nuki KapHo.

32. BoznymiHas xonoauibHas ycraHoBka. Cxema yCcTaHOBKHM. PacyeT OCHOBHBIX XapaKTEpUCTHK.
N3o0pakenue B p —V u T — S quarpammax.

33. [lapokoMIipeccioHHast XOJOAWIbHAs YycTaHoBKa. (Cxema ycTaHOBKU. Pacder OCHOBHBIX
xapaktepucTtuk. M3obpaxenue B T —S U p — | quarpaMmax.

34. [lapokoMIipeccuOHHasi XOJOJAWiIbHAs ycTaHOBKa. Cxema ycTaHOBKU. BuIbpl LUKIOB M MX
nuzoOpaxenue B T — S auarpamme. TpeOoBaHUS K XJ1a/lareHTaM.

35. [lapokoMIipeccioHHasi  XoJIoAMJIbHAs ycTaHoBKa. (Cxema yctaHoBKM. M3o0pakeHue
XOJIOIOTIPOU3BOUTEIILHOCTH U 3aTPadeHHON paboTel B p — I U T — S quarpammax. BiusHue
TEMIIEPATYPHI HCIIAPSHUS ¥ TEMITePATyphl KOHJICHCAIIMN Ha XOJIOAUIBHBIA KOAPDUITUSHT.

36. AGcopOuMOHHas XoJoawibHass ycTraHoBka. C(Cxema ycraHoBku. [lpuHnun paboThL
KoadduumeHT ncnoap30BaHus TETIIOTHI.

37. [lapoakekTopHas XOJIOAUIbHAS YCTAHOBKA.

38. TepmoTpanchopmaropsl. [Tpuaiun padotel. KoadduimenT npeodpa3zoBaHust TEIIOTHI.

39. [IpompbinenHoe mpousBoAcTBo 3Hepruu. Llukn Penkumna. Cxema yctaHoBku. Pacuer
OCHOBHBIX XapakTepucTUK. M3o0paxkeHue B T — S nuarpamme. BuusiHue Temmeparypbl
UCIIApeHUs U TeMIlepaTypbl KOHACHCAIIUY Ha K.11.1.

40. L{uxuibl TerioBeIX ABurareneil. OCHOBHBIE TOMYIEHUS, UCIIOIb3YEMbIE ITPU aHAIHU3E [IUKIIOB.
HeB0o3MOXXHOCTh peanu3anuu IMKiIa ¢ BbICOKUM K.m.A. [ukmer Otro u Jumzens. Ux
CpaBHEHHE.

41. luxn ra3oBoit TypOuHbl. Cxema ycranoBku. K.m.ja. mukina. CpaBHenue ¢ mukiaamu OTTO U
Hwnzens.

42. [lepBuyHbIEC HICTOYHHUKH dHEeprun. X xapaktepuctika. OCHOBHBIE SHEPTOEMKHE MPOIECCHI.

43. Bropuunble sHepropecypebl (BOP). Knaccuduxanus. Iloseimenne norenumana BOP.
[Tpumeps! ucnonszoBanusi BOP (MHOrokopmycHOe BhIapyMBaHUE, BHITAPUBAHKUE C TEIIOBBIM
HaCOCOM.)

IIpumepsl 32124 Ha JK3aMeHe:

No 1. T'az momutponHo pacmupsierca. O06beM ra3za yBenmuuuBaetrcs oT Vi go V,. Hawanbnas
TeMIeparypa rasa ty, HayanpHOe JaBieHue P1. [Tokazarens monuTpons N.

Onpenenuth KOHEUYHBIE TeMIIEpaTypy, HaBICHHE, SHTPONHMI0 M DKCEprui0 Tras3a, a TaKkKe
KOJINYECTBO TMEPEJaHHOM TEIUIOThI, padoTy, COBEPIIEHHYIO Ta30M, HW3MEHEHHE BHYTpEeHHEH
SHEpPruM, SHTPONUU M SKCepruu raza. Temmeparypa okpyxarouieil cpeabl o, JaBieHue
OKpY’KaloIen cpesl poc = 1 6ap.

N306pa3uts mpotecc B P —V U t — S KoopAuHaTaX U MpOaHaIU3UPOBATh €TO.

Ne 2. OnpenenuTe MOIIHOCTH TPEXCTYIIEHYATOr0 KOMIIpECCOpA, €CIIU B HEM cokumaercs 0,5 M/c
a3zota oT AasneHus 1 Gap o naBieHus 64 Oapa. CxxaTue MOJUTPOMHOE, MTOKA3ATENb MOJIUTPOIIHI
1,25. HauanpHas Temmneparypa azora 27°C.

Onpenenuth TakkKe KOJIMYECTBO TEIIa, OTBOJUMOE B IMWIMHApPAX U IPOMEKYTOUHBIX
TEII00OMEHHUKAX KOMIIPECCOPa U YAEIbHYIO SKCEPrHIO CKATOro rasa.

Temmneparypa okpyxaroteit cpennl 27°C, naBnenue 1 6ap.

Ne 3. 1,8 M® BomstHOTO napa ¢ BJIaXHOCTbIO 10% BHauane M30TEPMUYECKH PACIIUPSIETCS OT
nasiienus 20 6ap 1o nasnenus 3 6apa, a 3aTeM aguadbaTHO pacumpsieTcs 10 AaBineHus 1,6 Oapa.

18



Onpenenuth TEIIOTY Mpoliecca, padoTy paclIupeHusl U U3MEHEHUE BHYTPEHHEH 3HEpruu mnapa.
N300pa3uts nponecc Hai—S, P —V, T — s quarpamMmMax.
Ne 4. B mapokoMIIpecCHOHHOHN XOJIOAMJIBHOW YCTaHOBKE, paboTtaromieii Ha (peone 22,
OCYIIECTBIISICTCS CyXOM LMK 0e3 TmepeoxiaxIeHus KOoHJIeHcaTa. Temmeparypa
xjJagareHta  npu  ucnapeHun  muHyc  10°C, npu  koHumeHncamuu  35°C.
X0J1010MPOU3BOIUTEIIBHOCTh YCTAaHOBKH 96 KBT.
Onpenenuth 3()PEKTUBHOCTh YCTAHOBKH  (XOJMOIWIBHBIA KOX(PQOUIIUEHT), PacXo]
XJIaJJaTeHTa, TEOPEeTUYECKYI0 MOIIHOCTh [JBUTATENsl KOMIIpeccopa, HaBJiCHHUS B
KOHZeHcaTope M wucnapurene. Onpenenutbh TakkKe TEOPEeTHUYECKH MaKCUMalbHBIN
XOJOAUIBHBIN KO (DUIHEHT.

K sKk3ameHy MOMyCKarOTCsI CTYIEHTHI, BBIMOJTHHUBINNAE BCE (POPMBI TEKYIErO KOHTPOJIS.
[Tpu cnade sKk3aMeHa, CTYACHT MOIy4aeT ABa BONPOCA U3 MEPEUHS, IPUBEICHHOTO BBILIE.

Bpemst moaroToBKM CTyEHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 30 MUH.

4. MeToauyecKkue MaTepuabl Ui ONpeaeleHUs MPoleIyp OLEHUBAHUS 3HAHUIA,
YMeHUi, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPU3YIOIIMX ITANbl
(hopMupoBanus KoMNeTEeHIIH.

[IpomexyTouHas arTecTalss MO TUCHUIUIMHE MPOBOAUTCS B COOTBETCTBHUH C
tpeboBanusimu CTII CTO CIIOI' TU(TY) 016-2015. KC YK/IB Ilopsnok npoBeeHust 3a4€TOB U
9K3aMEHOB.

[To mucruIUIMHE TPOMEKYTOUHAS aTTECTAIlMS TPOBOAUTCS B (DOpME IK3aMeHa.

[Ilkana  omeHWBaHUS  HA  dSK3aMeHe  OambHast  (COTJIIMYHO»,  «XOPOILOY,
«YIOBJIETBOPUTEILHOY, «HEYIOBIETBOPUTEIHHOY).
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