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1. TlepeyeHp MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS MO NTUCLHUILINHE,
COOTHECEHHBIX CIUIAHMPYEMBbIMH pe3yJIbTaTAMH OCBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.

B pe3ynbraTe ocBoeHMs 00pa3oBaTeabHON MPOrpaMMbl OakaiaBpuata o0y4daronuics
JOJIKCHOBIIAJICTh CIICTYIOIIMMHE PE3yIbTaTaMUu O0yUEHUS 110 TUCITUTLINHE:

Kox n naumenoBaunue

KOI[ 1 HAMMCHOBAHUC

[Inanupyemsbie pe3yabTaThl 00yueHus

HMHJHKaTopa 3
KOMITETCHIINH ’ (meckpunTOpHI)
JIOCTUKEHHS KOMIIETEHLIUN

OIIK-1 OIIK-1.5 3HaTh:

Crocoben  ucnonb30BaTh | Mcrons3yeT 3HAHUS OCHOB | - TEOPETUYECKHE OCHOBBI SHEPreTHYECKON
(byH)IaMeHTaJ'IBHBIC IPOMBIIIUIEHHOTO  IOJIyYEHUS CYIITHOCTH TEXHOJIOTUYCCKUX IIPOLCCCOB
3aKOHbl  TIDHPOIBI M | temoBoit m  anextpuueckoit | (3H-1);

OCHOBHBIE 3aKOHbI | 5yenryy U IOCTAHOBKM 3a1ay | - OCHOBHEIC BHJIBI MAILUMH M allllapaToB,
€CTECTBCHHOHAYYHBIX B npoheccHoRaNbHOI KOTOI6)LIG 0a3UpYIOTCSI HA SHEPTETUICCKUX

WCIUTUIAH B

JACI 5 eSTeNbHOCTH npeoOpa3oBaHusIX, 9KOJIOTUIECKH
npoeccnoHaIbHON 0e30macHBIX OJHEProeMKHX Mpoleccax
JeATEIbHOCTH xumudeckoit Texuonoruu (3H-2);

- OCHOBBI TIPOMBIIIICHHOTO MOIY4YEHUS
TEIJIOBOM, 3IEKTPUUECKON SHEPIUHU, B TOM

YHCIIe c HCIIOJIb30BaHHEM
BO306HOBH51€MI)IX HUCTOYHHUKOB SHCpFI/II/I
(3H-3).
YMeThb:

- TPOHM3BOIUTH PACYEThI TEPMOAUHAMH-
YECKUX MPOIIECCOB C ra3aMy W Mapamu, B
TOM 4YHCIIe B MalldHAaX M ammaparax
XUMHUYECKON

npowmsituieHHocty (V-1);

- OLICHHUTH IKOJIOTHYECKYI0 O€30IaCHOCTb

u panroHaIbHOE UCITIOJIb30BaHHE
SHEPreTHYECKUX pecypcoB pu
OKCIUTyaTallid  alapatoB ¥  MalluH
XMMH4eCKo# TexHosoruu (Y-2);
Baangers:

- METOJaMH  TEPMOJMHAMUYECKOTrO

aHaNM3a IPOLECCOB, MPOTEKAIOIIMX B
MmamrHax u anmnaparax (H-1);

- MCETOAaMH  ONITUMM3AINH YCJ'IOBI/Iﬁ
MMPOBEACHUA IIPOUECCOB, OTBCYAIOINX
MHUHHUMYMaM 9HEpro3arpar,

HCIIOJIb30BAHUIO CHIPBEBBIX PECYPCOB,
notepb sHepruu (H-2).




2. MecTO TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMBbl.

JluciumiinHa OTHOCHUTCS K aucuuIuinHaM oosi3atenbHoi yactu (b1.0.25) u uzydaercs Ha 2
Kypce B 4 cemectpe.

B MerogmueckoMm IlaHe AMCHMIUIMHA OMNHUPAETCS HA BJEMEHTHl KOMIIETCHIIUH,
c(hOopMHUPOBAaHHBIE NPU U3YUYEHUU NUCUUIUIMH «MaTtematukay, «Duznkay.

[TomrydeHHbIE B TIPOIECCe M3YUYCHHS TUCITUIUIMHBI 3HAHUS, YMEHUS M HABBIKU MOTYT OBITh
MCIIOJIb30BaHbI MPU U3yYEHUH AUCUUILTUHBI «lIpecTaBienue pe3ynbTaToB HAyqYHOU paboThI», B
HAyYHO-UCCIICIOBATENIbCKOM ~ pabore  OakamaBpa ©  NPH  BBIIOJHEHWU  BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

3. O0beM TUCHHUILINHEI.

Bcero,
. aKaJeMUYECKHX 4acoB
Bup yaebnoit paboTbl a
Ounas popma
oOyueHus

OO0mast Tpy10eMKOCTb AMCHHMILINHBI 4/ 144

(3aYeTHBIX EAMHULY aKaJIEMHUYECKUX YaCOB)

KonrakTHasi padoTa ¢ npenoaaBaTejiem: 76
3aHSATHS JICKIIMOHHOTO THIIA 36
3aHATUS CEMUHAPCKOTO TUIIA, B T.4. 36

CEeMHHAPBbI, TPAKTUYCCKHUE 3aHATHSI 36
nmabopaTopHbIe padOThI -

KCP 4
CamocrosiTesbHast padora 32
®opma Texkymero kouTpoJs (Kp) Kp, Unp.3ananue
dopMa NpPOMe;KyTOUHOI aTTecTauuu (IK3aMeH) Jk3ameH (36)




4. Copep:kaHue M CHUILTHHBI.
4.1. Pa3gesbl AMCHUILIMHBI U BUABI 3AHATHH.
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OCHOBHBIE 3aKOHBI
TepMoauHaMUKU. OCHOBBI 14 6 - 6 OIIK-1 | OIIK-1.5
TEPMOAMHAMUYECKOTO aHAIU3A.

OIIK-1 | OIIK-1.5

IIporieccsl nyieansHOrO rasa. 6 6 - 10

PeasbHbIE Ta3bL. 4 6 - 4 | OIK-1 | OIIK-1.5
Kommpeccust ra3os. 4 4 - 4 |OUK-1 | OINK-15
XOJI0AUIBHBIE YCTAHOBKH. 4 8 - 4 OTK-1 | ONK-1.5
TennoBsle ABUTATEINH.

[IpoMBbIIIIEeHHOE TOTyYEHHE 4 6 - 4 | OIIK-1 | OIIK-1.5
DHEPIUH.

uToro 36 36 - 32




4.2. 3auaTHA JeKIMOHHOI0 THIIA.

Ne
paszzena
JUCLIUILIUHBI

HanmeHnoBaHue TeMBI
U KpaTKO€ COJIep>KaHNE 3aHATUS

OO0neMm,
aKaJl. 4yachl

MuanoBanyonHas
dbopma

1

Tepmonunamuka, Kak Hayka 00 »JHEprum, ee
CBOMCTBAaX M IPEBPALICHUAX, KaK Hay4dHas OCHOBA
aHalIM3a W TNPOEKTHUPOBAHUS SHEPreTHUYECKUX U
XUMHMKO-TEXHOJIOTHYECKUX IpoueccoB. OCHOBHbIE
cnocobbl  mepemaun  sHepruu.  [lapamertpsl
COCTOSIHUSI CUCTEMBI (pabouero Ttema). YpaBHCHHE
COCTOSIHHSI. JnarpaMmsbl COCTOSIHHUSI.
TepMOAMHAMUYECKHI MPOLIECC, PAaBHOBECHOCTb,
obpatumocth. [loHATHE WCTUHHOWM W cpemHen
TEIJIOEMKOCTEN. YpaBHeHue Manepa. Ilepsbiid
3aKOH TEPMOJANHAMUKH JJI 3aKPBITBIX U OTKPBITHIX
cucreM. Bropoii 3akoH TepmoanHaMuKu. [Ipumepst.
OCHOBBI TEPMOAMHAMHUYECKOTO aHanu3a. Meton
UKJIOB. MeToa XapaKTepUCTHUECKUX (YHKIUH.
DKCepreTHYeCcKHii MeTo]] aHaJIN3a.

14

JIEKIHAS-
BH3YaTH3AIHS
(JIB)

[TonutponHelii mnpouecc. YpaBHEHHMS Ipolecca.
Pacyer TepmoauHamuueckux BenuuuH. Pacuer
OHTpOIIMM W €€ HN3MCHCHHA B IOJUTPOIIHOM
npouecce. YacTHple IpoLeccsl UACAIBHOIO rasa.

da30BbIe IPEBpALICHUs NIEPBOTO U BTOPOrO poAa.
Jluarpammbl coctostHust Pp— T, p—V, T —S, 1 — S s
peanbHbBIX ra3oB. Kpurmueckas touka. TpoliHas
TOYKa. AHOMAaJIbHbIE CBOMCTBA BOJBL. YPaBHEHHE
Knaneiipona — Knaysuyca. Mnterpanbubie (hopmbl
YpaBHEHHUS. YpaBHeHue Ban-nep-Baansca,
MeTacTaOuIbHbIE COCTOSIHUSI. Onpenenenue
[apaMeTpoB  COCTOsAHMA.  Pacuer  4acTHBIX
MIPOLIECCOB UM HUX H300paK€HHE Ha JAuarpaMmax
COCTOSIHHSL.

JIB

LlyKs1 uiearsHOr0 KOMIPECCOPAOAHOCTYEHYATOTO
U MHOT'OCTYIICHYATOrO. Pacuer MOIIIHOCTH n
OTBOJMMOH TerioThl. (OCOOEHHOCTH peaJbHOTO
KOMIIpeccopa M MX y4er.

HpI/IHI_[I/IHBI MNOJIY4CHUA HU3KUX TCMIICPATYP.
HapOKOMpr:CCI/IOHHafI XO0JI0aAuJibHas yCTaHOBKaA.
Tpe6OBaHI/I${ K XJ1agJarcHraMm.

JIB

[IpombiieHHOE TTOTyYeHUE dHEpTUH. L{nKn
Penknna.

JIB




4.3. 3aHATUS CEMUHAPCKOI0 THIA.
4.3.1. CemuHapbl, NIPaKTHYECKUE 3aHATHS.

Ne HanmeHnoBaHNe TEMBI O60beM, |MHHOBamMOHHAS
pasieia U KpaTKoe CoJIep:KaHue 3aHATUs aKajl. 4acsl dbopma
JUCHUTITUHBI

2 [Ipouecchl  maeasibHOTO  raza.  YpaBHEHHUE 3 —
COCTOSIHMSI. YpaBHEHHUS TpoleccoB. YacTHbIE
BUIBl 1poreccoB. OrnpenenceHue napaMeTpoB
COCTOSIHUSI. Pacuer SHEPTreTUYECKUX
XapaKTEPUCTUK TIporecca (TEIIoThI, padoTHI).

Pacyer sHTponuu u ee U3MEHEHHUsS B Ipolieccax
UJEAJIBHOTO rasa.

2 TepMoanHaMUYECKHI aHajun3 MIOJIATPOITHOTO 3 -
mpolecca Mo JuarpaMmaMm cocTosiHusl. BnusiHue
BEJIMYMHBI TIOKA3aTeNsl IMOJIUTPOINBI Ha XapakTep
rpolecca ¥ 3Ha4eHUsl TEPMOAMHAMUYECKUX
BEJIMYHH.

1 Pacuer skceprum u ee M3MEHEHHs B IPOLECCaX 2 —
UJCAIbHOTO raza. JKCepreTUYecKuil K.

1 Hukn Kapso. 2 —

4 [{uk uaeanbHOTO OTHOCTYIIEHYATOTO KOMITpeccopa. 2 Pazbop
AHanu3 mporecca ckaTus ra3a BKOMIIPECCOPE. KOHKPETHBIX

CUTYaIHi

4 MHuorocrynenuaroe  cxartue. Bpibop  uucna 2 -
CTYIICHEH.

3 OmnpeneneHnne mnapaMeTpoOB peATbHBIX Ta30B 10 2 -
JarpaMMam COCTOSTHUSA.

3 Pacdet nmporieccoB peabHOTO Ta3a 1o guarpaMmme I — 4 —

S.

5 Boznyminas xonoauibHas ycTaHOBKa 2 —

5 [TapokomMnpecCOHHAsT XOJIOAWJIbHAS YCTaHOBKA. 6 Pazbop
Pacuer  X051010NPOM3BOAUTENBHOCTH,  3aTpaT KOHKPETHBIX
MOIIIHOCTH, pacxoja XjaaareHta, 3¢pGHeKTUBHOCTH CUTyalH
pabotel. Buapl 1ukinoB, u3o0pakeHuWe  Ha
JrarpaMMax COCTOSIHUNA T —Su p — .

6 TernoBele auratenu (uukn Otro, mukn Juzens, 6 —

UK Ta30BOM TYpOUHBI).
1-6 Kontponbnas padoTa. 2 —
4.4. CamocTosiTe/ibHAsA padoTa 00y4arommXxcs.
No
[lepeuens BOpoOCOB AJis Obnewm,
pasiera CaMOCTOSITENTLHOTO U3YUYEHHUS aKaJl. Yacel Popwma KoHTpOIIS
JUCHUTUINHBI

1 TepMoauHaMuKa ra3oBOro rMoToKa 5 YcrHbIN onpoc

2 BiaxxHbIi1 BO3ayx 4 YceTHBII onpoc

3 PeanpHbIe 1 H1€anbHBIE ra3bl 5 YceTHBIT onpoc

4 AGcopOIIOHHAs XOJI0UIbHAsl YCTAHOBKA 4 YcTHBIN onpoc

5 TermnoBrle ABUTATENN. 4 VYcrHbll onpoc

2-6 Pemenne nHAMBUIYyaIbHBIX 33124 10 IIpoBepka
WHIUBUTyaTbHBIX
3a1aHUI




4.4.1. TeMbI KOHTPOJIBbHBIX PadoT

Pacuer TCPMOIAUHAMHUYCCKUX BCIIUYNH MOJUTPOITHOI'O IIpoHecca.
Pacuer OAHOCTYIIECHYATBIX 1 MHOI'OCTYII€CHYAThIX KOMIIPECCOPOB.
Pacuer MponecCoOB pCAJIbHBIX I'a30B.

Pacuer MapOKOMIIPECCUOHHBIX XOJIOAUJIBHBIX YCTaHOBOK.

4.4.2. Ilpumepbl BADHAHTOB HHAMBHUIYAJIbHBIX 32JaHU I

No 1. Yriekucislii Ta3 Maccoi 2 K cxxuMaeTcs oT aaBienus 1 6ap g0 paBienus 60 Oap.
Havanbnas Temneparypa 30°C, koneunas 500°C.

OnpenenuTh MOKa3aTelb MOJIUTPOIBI, HAYAJbHBIH M KOHEYHBIH 00BbEM rasa, TEIUIOTY U
paboTy mporiecca, M3MEHEHUE BHYTPEHHEW JHEPIHH, DHTPOIUU M OIKCEPrud, HAYaIbHBIE U
KOHEYHBIC 3HAYCHHUS SHTPOIHH U IKCEPTHUH.

N300pa3uts mpouecc B P —V U T — S KOOpAUHATAX U IPOAHAIU3UPOBATH €TO0.

Ne 2. B xomrmpeccope, MpOU3BOAUTENIBHOCTBIO V1, HEOOXOIUMO CKMMaTh ra3 oT
aTMocgepHOro JaByieHus 10 naBieHus Pk. Temnepartypa raza B KaXJ0oi CTYIEHH HE J10JDKHA
npeBbIATh tmax. HauasbHas Temneparypa rasa pasHa t;. CxaTtue mOJIMTPOIHOE, II0KA3aTeNb
HOJIUTPOIIBI paBeH N.

Onpenenut MUHUMAaJIbHOE YHCIIO CTYIIEHEW KOMIIpEccopa, 3aTpaurBacMyt0 MOIIHOCTb,
TeMIIepaTypy Ta3a Iociie CHKaTHsl, pacxo/ OXJaKIarolleil BOJbl MPU U3MEHEHUHU TeMIIepaTyphl
BO/bI Ha At,. OnpeienuTh TakKe 3aTpauuBaeMyl0 MOIIIHOCTh U TEMIIEpATypy rasa 1ocie CKaTHhs
B OJTHOCTYIIEHYATOM KOMIIPECCOPE U MPH N30TEPMUUECKOM CHKATUH.

Ne 3. 2,5 m® BoasHOTO mapa ¢ BIaXHOCTHIO 18 % W maBneHMeM 8 Gap pacumpseTcs
BHauase n300apHo 110 coctosHus ¢ temrepatypoit 400°C, a 3atem aanabaTHO 10 COCTOSIHHS
1 Gap.

Onpenenuth W3MEHEHHE BHYTPEHHEH OJHEPruM Tapa, KOJWYECTBO IIEpe/iaBacMoi
TETJIOTHI U PabOTy /ISl COBOKYITHOCTH TporieccoB. M300pa3uth mpomecchl Ha | —S, p—Vu T —S
JIuarpaMmax.

No 4. TlapokomrpeccuoHHass XOJOIWUJbHAs YCTAHOBKA MPOU3BOAUT My JIbAa C
TeMnepaTrypou t; u3 BoAsl ¢ TeMiieparypoi ts. B X0JI01uIbHON YCTaHOBKE OCYILIECTBIISIETCS LIUKII
C MepeoxJaxJaeHHeM KoHAeHcaTa Ha Aty JlaBineHue xiajareHTa B UCIAPUTENE py, TEMIEpATypa
KOHJIeHCaluH tx, Temneparypa rnapa rnepe KoOMIpeccopom ti.

Onpenenutb  XOJIOJONPOU3BOJUTEILHOCT  YCTAHOBKHM,  pacxoJl  XJIaJlareHTa,
XONOMWIBHBIA  KOX(DGUIIUEHT, TEOPEeTUYECKYI0  MOIIHOCTh  JBHUTaTelsl  KOMIIPEccopa,
TEOPETHUYECKH MaKCHUMAaJIbHBIM XOJOAMWIbHBIA Kod(duiment (mist odparHoro mukia Kapho).
OmnpenenuTh TaK)Ke TEMIIEPATYPY U JAaBJICHUE B Y3JIOBBIX TOUKaX IMKia. M300pa3uts 1uki B Ig p
—1, T—Su p—V KOOpIHHATAX.

5. [lepeyeHb y4eOHO-METOAMYECKOTO O0eCeYeHUs I CAMOCTOATENbHOH PadoThl
00y4YaIIMUXCS M0 AUCHUILINHE.

MetoauuecKkre yKa3aHus sl 00yYaroIuXCsl 0 OPraHU3aIllil CaMOCTOSTEIbHOM paboThI
M0 TUCIMIUIMHE, BKIIFOYAs MePeUeHb TEM CaMOCTOSITEIbHONU paboThI, POPMBI TEKYIIETOKOHTPOJISI
10 IUCIMTUINHE U TPeOOBaHMS K MX BBITOJHEHHIO Pa3MEIIEeHbI B 3JIEKTPOHHON HHPOPMAIIMOHHO-
obpasosatensHoii cpeae CITIOI TU(TY)ua caiite:https://media.spbti.ru



https://media.spbti.ru/

6. @OoH/1 OLIEHOYHBIX CPEACTB /15 MPOBeIeHHs MPOMEKYTOUYHOM aTTecTAluH

CBOEBpeMEHHOE BBINOJIHEHUE OOYYarOIUMCS MEpPONPUATHA TEKYILEro KOHTPOJIs
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTH) IOPOTOBBIH YpOBEHB («YIOBIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbpTarhl IUCHUIUIMHBI CYUTAIOTCS JOCTUTHYTBIMM, €CIIM JJIs BCEX DJIEMEHTOB
KOMIIETEHIMH MPEBBILIEH (JOCTUTHYT) MOPOTrOBBIH YPOBEHb OCBOECHUSI KOMIIETEHIIMM HAa JaHHOM
JTarme.

IIpomesxyTouHas arrecTanus M0 AUCHMILIMHE IPOBOJUTCA B OpME IK3aMeHa.

K cnaue sk3amMeHa IOMYCKAlOTCSl CTYACHTHI, BBHINOJHUBIIME Bce (HOPMBI TEKYILEro
KOHTPOJIS.

DK3aMeH TMpenycMaTpuBaeT BBIOOPOYHYIO TPOBEPKY OCBOCHHUS MPETYyCMOTPEHHBIX
JJIEMEHTOB KOMIIETEHLMH M KOMIUIEKTYIOTCS BONpOCaMHu  (3aJaHUSAMH) JBYX BHJIOB:
TEOPETUYECKHUI BONPOC (/711 MPOBEPKH 3HAHUI) U KOMIUJIEKCHAs 3a/1a4a (1 IPOBEPKU YMEHUMN
Y HaBBIKOB).

ITpu cnade 3k3aMeHa, CTYAEHT MOJy4aeT JiBa BOIPOCA U3 IEPEUHsl BOIIPOCOB M 3ajauy,
BpeMs IOJrOTOBKU CTYAECHTA K YCTHOMY OTBETY - 10 30 MUH.

[Ipumep 3K3aMeHaMOHHOTO OueTa:

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. TepmomuHamuueckas cucTteMa. B3auMoAeiCTBHE CHUCTEMBI C OKPYKAIOUIEH Cpenow.
OTkpbITas, 3aKpbITas, aiuadbaTHas, H30JIMPOBaHHASA, TEPMOE(POPMALIMOHHAS CUCTEMBbI

2. TlpomsbinuieHHOE Tpou3BOACTBO SHepruu. Llukn Penkmna. Cxema ycranoBku. Pacuer
OCHOBHBIX XapaktepucTuk. M3o0paxenue B T — S nuarpammMe. BiausiHue temmnepaTtypsl
HCIApEHUs U TEMIIEpaTyphl KOHJAEHCALUY Ha K.II.JI.

3. 3amaga

®DoH/T OIIEHOYHBIX CPEJICTB MO TUCHUILIMHE TIpeacTaBiieH B [Ipunoxxennn Ne 1
7. IlepevyeHb y4eOHBIX U31aHUI, HEOOXOIMMBIX /IJIsl 0CBOCHHS THCIIUITHHBI

a) neyaTHble U3aHUSA

1. Texuudveckas TepMoauHaMuKa: yueOHoe mocodue / JI.U. JlaBpos, O.H.KpykoBckuii,
A.B.Mapkos, E.A.Tommnbues. — Cankr-IlerepOypr: Cuntes, 2009. — 116 c. - ISBN 5-
93808-039-8

2. JlaBpos, JI.U. PacueT sHTponuuU U ee M3MEHEHUH B IIpolieccax UAealIbHOrO ra3a ¢ aHaJIu30M
no auarpammam P-V, T-S: yuebnoe mocobme / JL.U. JlaBpoB, E.A. Tomunbies:
MunoOpnayku Poccun, Canxt-IlerepOyprckuii rocyaapCTBEHHBIH TEXHOJIOTUYECKUI
MHCTUTYT (TexHUYeckuil yHuBepcurer), Kadeapa nporeccoB u anmaparoB XMMHYECKHX
texHojoruii. — Cankr-IlerepOypr: [6. u.], 2009. — 16 c.

3. JlaBpos, JI.U. IIpomeccsl naeaabHOTrO ra3a M pacdyeThl OCHOBHBIX YHEPIETUYECKUX BEIU-
yuH: yueOHoe nmocoobue / JI.U. JlaBpos, E.A. Tomunsues: Muno6pnayku Poccun, CaHkT-
[TerepOyprckuii  TOCYZapCTBEHHBIM  TEXHOJOTHYECKHHA  MHCTUTYT  (TEXHUYECKHUM
yauBepcuteT), Kadeapa mpolieccoB U anmapaToB XUMHUYECKHX TEXHOJIOTHH. - CaHKT-
ITerepOypr: [6. u.], 2009. — 25 c.

4. Jlapos, JI.N. Oxceprus u sxceprernuecknit KIT/I: yuebHoe mocobue / JI.W. JlaBpos, A.A.
Koneiikuna:  MwunoOpnayku  Poccum,  Cankr-IlerepOyprckuii  rocymapcTBeHHBIN
TEXHOJIOTUYECKUN HWHCTUTYT (TexHH4yeckuil yHuBepcuter), Kadenpa mnpoueccoB wu
anmnapaTroB XuMuueckux texnonoruil. — Cankr-IlerepOypr: [6. u.], 2010. — 16 c.

5. JlaBpos, JL.U. Ompenenenne u pacueTsl MapamMeTpoB U IPOLECCOB PEANbHBIX Ta3oB C

¢azoBbiME epexoaaMu: yueoHoe nocodue /JI.1. JIaBpos, E.A. Tomusbie: MuHoOpHayKu
Poccun, Cankr-IleTrepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTUYECKUMA
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WHCTUTYT (TeXHUYeCKUi yHuBepcuteT), Kadenpa mporeccoB u ammapatoB XMMHUYECKUX
texnosioruii. — Cankr-IlerepOypr: [0. u.], 2013. — 33 c.

6. JlaBpos, JI.W. [IpeBpamienue TemaoTsl B padory : yuebnoe mocobue / JI. U. JlaBpos, E. A.
TomwibneB . MwunHoOpHayku Poccum , Cankr-IletepOyprckuii rocynapCcTBEHHBIN
TEXHOJOTHYECKU WHCTUTYT (TexHUYeckwii yHuBepcurer), Kadempa mporeccoB u
anmapaToB XUMHYECKHX TeXHoJIoTHH . - CaHkT-IleTepOypr: [6. n.], 2013. - 22 c.

0) JIeKTPOHHbIE U3IAHUA

1. Jlapo, JIL.LU. Tepmomunamuveckue IUKIBL: ydeOHoe mocobue / JIL.M. JlaBpom, A.A.
Koneiikuna, E.A.  Mopoc:  Munobpnayku  Poccun,  Cankr-IlerepOyprexuit
rOCy/IapCTBEHHBI TEXHOJOTMYECKUM MHCTUTYT (TeXxHHUYecKui yHuBepcuteT), Kadenpa
MIPOLIECCOB | aIIapaToB XUMUYeckux TexHonoruii. — Cankrt-IlerepOypr: [6. u.], 2010. —
36 c.// CII6I'TU: snextponnas o6ubmmoreka - URL: https://technolog.bibliotech.ru (mara
obpamenus: 11.11.2024). - Pexxum noctyna: Ais 3aperucTpup. NoJIb30BaTeieH.

8 IlepeueHb JJIEKTPOHHBIX O0pPa30BaTeJbHBIX PeCypcoB, HEOOXOAUMBIX [IJIsl
OCBOEHHS THCIMIJIHHBI

WHTepHeT-pecypchl: MPOBOAMTH TMOMCK B  pa3jMYHBIX CHUCTEMaxX, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u ucrojab30BaTh MaTepUatbl
CaiiTOB, PEKOMEHOBAaHHBIX MIPETIOIaBATEIIEM HA JICKIIMOHHBIX 3aHATHSIX.

C KOMITBIOTEPOB MHCTUTYTA OTKPHIT AOCTYI K:

eLIBRARY.RU: nayunas snexktpoHHass 6ubnuotek: caT. — Mocksa, 2000 — URL:
https://elibrary.ru (mata oOpamenus:: 11.11.2024). — Pexum gocryma: Aias 3aperdcTpHp.
II0JIB30BATEIEH.

Jlanb: >1MeKTpOHHO - OmbnuoTeuHas cuctema: caidt. — Cankr-llerepOypr, 2016 —.
URL: https: // e.lanbook.com (nara obpamenus: 11.11.2024).

9. Meroauyeckue yKazaHusi AJs 00y4arOUUXCS M0 OCBOCHHIO JUCHUILINHBI.

Bce Buapl 3ansaTuii mo aucrumuinHe «TexHuyeckas TEPMOJMHAMHUKA U TETUIOTEXHHUKA
MIPOBOJISITCSI B COOTBETCTBUU ¢ TpeboBaHusiMu cienytommx CTIT:

CTII CII6I'TH 040-02. KC YK/IB. Buas! yueOHbIx 3ansatuil. Jlekius. O6mue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYKJ/IB. Buabl yueOHbIX 3aHaTui. CeMuHapbl Hu
npakTHueckue 3ansaTus. Oouue TpedoBaHNs K OpraHU3aluy U IPOBEIEHUIO.

CTII CIIGI'THU 048-2009. KC VK/B. Buasl yueOHbIX 3aHsaTHil. CamocTrosiTenbHas
1aHupyemas padota cryneHToB. OOmiye TpeOoBaHuUs K OpraHU3allK U IPOBEACHHUIO.

[TnanupoBaHue BpeMeHH, HEOOXOJMMOIo Ha M3Yy4YE€HHE JIAaHHOW JMCUUIUIMHBI, JIydllle
BCETO OCYILIECTBIISITh HAa BECh CEMECTp, MPEAYCMATPHUBAs MPHU ITOM PETYSIPHOE MOBTOPEHHE
IpoiiIeHHOT0 MaTepHaa.

OCHOBHBIMH YCJIOBHSIMHU TPAaBWIJIBHOW OpraHHM3anuy y4eOHOTro Iporecca Ui CTYIACHTOB
SBIISICTCSA:

IJIAaHOBOCTh B OpPraHu3aluy y4eOHON paboThI;

Cephe3HOE OTHOIICHHE K U3YUEHHUIO MaTepUaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsTHA CTYZIEHT NOJIKEH MPUXOIUTh, MMes Oarak 3HaHUIM U BOIPOCOB 110 yiKe
U3y4eHHOMY MaTepHaiy.

10. lMepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHii, HCMOJIL3yeMbIX NMPH OCYIIECTBICHUH
00pa30BaTeIbHOIO NMpoLecca Mo AUCHUILIHHE.

10.1. UudopManOHHBIE TEXHOJIOTHH.

B yuebHOM mpomecce N0 JAAaHHOM JUCHUIUIMHE MPEAYCMOTPEHO UCIOJIb30BaHUE
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http://www.yandex.ru/
http://www.yandex.ru/
http://www.rambler.ru/
http://www.yahoo.ru/
https://elibrary.ru/

UH(POPMALMOHHBIX TEXHOJIOTHIA:
- B3aMMOJICHCTBHE C O0YYAIOIIUMUCS TIOCPEICTBOM 3JICKTPOHHON MH(OPMAIMOHHO-
oOyyarorieit cpeibl.

10.2. [IporpammMHoOe obecrievyeHue.
— Microsoft Office 2013 spl1 (Microsoft Word, Microsoft Excel);
— Mathcad 14.

10.3. ba3bl JaHHBIX 1 HH(OPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CrnpaBouHo-niouckoBas cucrema «Koncynprant-Ilnrocy.
http://www.spcpa.ru/ - THTepakTHBHBIN yUeOHHK IO BBICIICH MaTeMaTHKe.
http: // www. allmath.ru/ - MaTemaTuyeckuii moprai.

http: // www. exponenta.ru/ - OGpa3oBaTeibHbII MATEMATHUYSCKHUI CAMT.

11. MarepuajbHo-TexHHYecKasi 0a3a, HeoOXxoauMasi sl  OCYILIECTBJIEHHUS
00pa30BaTe/ILHOIO MPOLECCA M0 JMCHHUILIHHE.
YuebHas ayauTopus JJisi NPOBeieHUs JeKIHOHHBIX 3aHATHH, TPYNNOBBIX H MHAUBHAYAJIbHBIX
KOHCYJIbTAIN, TEeKYIIEro KOHTPOJISI U MPOMEKYTOYHOI aTTeCTAI[UH.
OcHoBHOE 000pyZOBaHKE: CTONBI — 15 MmT.; CTyNbsA - 29 mWT.;
MapKepHasi J0CKa, AeMOHCTPAIIOHHEII SKpaH, MPOEKTOP, KOMITBIOTED.
YuebHas ayauTopus /s NPOBeIeHMs 3aHATHIl CEMUHAPCKOr0 THIIA.
OcHoBHOe 000pyAoOBaHue: CTONBI — 16 mT.; cTymbs - 33 mT.;
MapKepHasi 10CKa, TeJIEBU30P, KOMIIBIOTEPHI C IOCTYNIOM K HH(OPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «MHTEpHET» — 8 MIT.
IMomemenue 1Jis1 CAMOCTOSITEILHOM PadoTHhI.
OcHOBHOE 000pyZOBaHUE: CTONBI — 54 MIT.; CTYNBA - 54 WT.;
MapKepHasi J0CKa, IPOEKTOp, IEMOHCTPAIIMOHHBIN 3KpaH;
KOMIIBIOTEPHI C IOCTYIOM K HHPOPMAaIMOHHO-TEIEKOMMYHHKaMOHHOW cetn «MHTepHeT — 24 mT.

12. Oco0enHnocTH O0CBOCHHUA AUCHUIIINHBI HHBAJIHJIAMHU Hu JUIaAMHU C
OIrpaHUYCHHBIMHA BO3MOKHOCTHAMMU 3/10POBbA.

Jlns wHBaNMIOB W JIMI C OrPaHUYEHHBIMH BO3MOXXHOCTSAMHU Y4eOHBIM mporecc
OCYILECTBIIsIETCSI B COOTBETCTBUM ¢ [lonoskeHuem o0 opraHuszanuu y4eOHOro mporecca JUis
o0ydeHHs MHBAJIWJOB W JIUI[ C OrPaHUYEHHBIMH BO3MOXHOCTAMHU 370poBbst CIIOI'TU(TY),
yTBEPXKACHHBIM pekTopoM 28.08.2014 r.
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[Tpunoxenune Ne 1

K paboueii mporpaMMe AUCIUTUTHHBI

DoHJ OLIEeHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUS POMEKYTOUYHOI aTTecTaluu 1o

aucouivinie « Texandyeckas TEPMOAUHAMHUKA U TCNJIOTCXHUKA»

1. Ilepevyenb KOMIEeTEHIUIA M ITANOB UX (POPMHUPOBAHMSI.

KoMmnerenuun
Jran
HNuaexce Dopmy/IMpOBKA
(popmupoBanus
OIIK-1 | CrocobOeH ncnosab30Bath (hyHIaMEHTAIbHbIE 3aKOHbI IPUPOABI M |  IPOMEXKYTOUHBIH

OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYYHBIX
npoecCuOHANBHOM e TeIbHOCTH

JUCIUITIINH

B
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2. Iloxa3aTean u KPUTCPUHA OLNCHUBAHUA KOMIIEeTEHIUIl Ha PA3JHYHBIX 3Talax ux (l)OpMPIpOBaHI/Iﬂ, IHIKAJIa ONCHUBAHUSA

Kon n nammenoBanme

YpoBHU CHOPMUPOBAHHOCTH

HWHJIUKATOpa ITokazatenu chopMUPOBAaHHOCTH Kpurepuit (omucanue BEIPAXKEHHOCTH JIECKPUIITOPOB)
AOCTHKCHMSA (meCKpHITOpHI) OICHUBAHMSA «YIIOBJICTBOPHUTECIIEHO) «XOpouo» «OTIIMYHO»
KOMIIETEHLINU (TIOpOTOBBIIN) (cpemunit) (BBICOKMIT)
OIIK-1.5 3Haer TeopeTHUeCKHEe OCHOBHI | [IpaBUiIbHBIC [epeuncnsier ¢ omubka-mu | MoxeT mepedrciuTb Metoabl | CriocoOeH BHIOHPATh TOTHITH
Hcnonb3yer 3HAHUSA | SHEPTETHIECKOM CYIIHOCTH | OTBETHI Ha | OCHOBHbIC BHIbl MawmuH u | TJI aHanu3a npoueccos, 3Haer | yuHOoM  Meron T/ nmus
OCHOB TIPOMBILIJIEHHOTO | TeXHOIOoruueckux nporeccoB(3H- | Bonpocsr  Nel- | AMHApaToB XMM. TCXHOJOTHH | TCOPETHIECKHUE OCHOBBI | pCIICHUS HHXKEHEPHBIX
NoJTyYeHns Terosoii u | 1), 18 K sK3aMeHy CYIIIHOCTH TEXHO-JIOTHYECKUX | 3a1ad, CcBOOOIHO
o MPOLIECCOB, OCHOBHBIC BH/BI | OPUCHTHPYETCS B OCHOBHBIX
DJIEKTPUYECKON JHEPTHUM | OCHOBHBIE  BHABl  MalluH U
annapaToBU MAIlHH. BUaX MAaIlWH U alapaToB
JUIS. TIOCTAaHOBKHM 3a7lay B | almaparoB, Oa3uUpYIOIIMXCS Ha o
XMMHUYECKOI TEXHOIOTHH

npodeccuoHaIbHON
JEATeITLHOCTH

SHEPreTUYECKUX MPeoOpa3oBaHuU-
X M DHEProeMKHX Ipoleccax
xuMuueckoit Texnonornu (3H-2).

Baaneer METOJaMU
TEPMOAMHAMUYECKOTO  aHAIN3a
MPOIIECCOB,  MPOTEKAIOMUX B

anmapatax u Mammunax (H-1)

3HaeT CrocoObl TONyYEHHS
Hi3kux Ttemmepatyp (3H-3).
YMeer paccuuTaTh OCHOBHbBIE
napaMeTpbl paboThHI
XOJIOMIIBHOW YCTaHOBKH,
BBIOMPATH ONTUMAIIbHBIC YCIOBHS
HPOBEACHUS nporecca,
OTBEYAIOIIHEe MHHUMYMY
snepro3atpar (Y-1).

[IpaBuibHBIE
OTBETHI Ha
Borpockl Nel9-
38 k sK3aMeHy

C omubKaMu MOMET
paccuurarhb OCHOBHbIE
napamMerpel  XOJOIUJIbHOU
YCTaHOBKH

3HaeT crnocoObl MONyYEHHs
HU3KUX TemnepaTtyp. Moxer

MIOCTPOUTD LMK X0JI0-
IWILHOH MaIlMHBI B JHar-
pammax i paccuuTarb
OCHOBHbBIE mapaMeTphI

XOHOZ[HHBHOﬁ YCTaHOBKH

Ha ocnoBanuu I1 3akona T/
MOXET 000CHOBATH
MOJY4YeHHE  TEMIIEPaTyphI
HIDKE OKpPY)KaIoIIeH Cpejbl.
CB00OOTHO OpPHEHTHPYETCS B

JarpaMmax Pa3INYHBIX
XJIQJI0ATEHTOB U MOXET
BEIOMpATh ONTHMAJIbHbBIE
YCIIOBUS MPOBECHUS
mpolecca € pacdyeToMm
OCHOBHBIX rapaMeTpoB

XOJIONUIBHON YCTaHOBKH

3HaeT OCHOBBI MPOMBIITUICHHOTO
MOJIYYEeHHUSI TETLIOBOM,
MEXaHUYECKOUN U 3IEKTPUUECKOU
suepruu (3H-3)

IIpaBusnbHbIE
OTBETHI Ha
Bonpocsl Ne39-
43 K ’K3aMeHY

Hmeer mnpexacraBineHue 00
OCHOBAX IOJIyYECHHUS
SHEpPruu

Xopomo TOHHUMAeT OCHOBBI
MONYYCHHUs  TEIUIOBOM U
anekTp. 3Heprun. C MOMOIIBI0
HABOJSIIUX BOMPOCOB MOXKET
OOBSCHHUTH LMKI PeHKHHA, 1O
koTopomy pabdoraer TOLI.

CB0O0OOHO OpPHEHTUPYETCS B
OCHOBHBIX criocobax
MONyYCHHsT HHEPTHU. 3HACT
OCHOBHBIC 3Tambl  PabOTHI
TOIl mo muwmkny PeHkuna,
MOJKET MPOU3BOAUTH PacueT
KITJI takoit TOI]
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3. TunoBble KOHTPOJILHBIE 3a/1aHNS VI IPOBeeHHs IPOMEKYTOYHOH aTTeCTAllUM.
Bonpocsl 1151 onieHkH ¢(popMUpPoOBaAHHOCTH j1eMeHTOB komnerenuun OIIK-1:

1. TepmoauHamMuueckass cuctemMa. BzaumonelWCTBHE CHCTEMBbI C OKpYXKalolled Cpeiou.
OTkpbITasd, 3aKpbITas, aauadaTHas, U30JIMPOBaHHAs, TEPMOIe(HOPMALIMOHHAS CUCTEMBI.

2. DKCTCHCUBHBIE M HMHTCHCUBHBIC MAapaMETPbl COCTOSHHUS. YPAaBHEHHUS COCTOSHUS JUIS
U/lealbHOTO U peanbHoro ra3os (ypaBHeHnue Knanelipona-Menaeneesa u ypaBHeHue Ban- nep-
Baasnbca).

3. 3aBUCUMOCTb KOJMYECTBA ME€peIaBaeMOM TEIJI0Thl, PA0OThI 3aKPHITOM U OTKPBITOI CUCTEM OT
napamMeTpoB cocTostHUA. M300paxkeHne paboThl ¥ TEIUIOTH B P —V U T — S TuarpaMmMax.

4. TloHaTHE UCTUHHOMN U CpeAHel TeroeMKocTell. Y paBHeHne Maiiepa. Pacuer termioemkocrei
Cp ¥ ¢V UJIaIbHOTO ra3a. 3aBUCMMOCTh TEILIOEMKOCTH OT I10Ka3aTells HOIUTpoIsl (popMyna n
rpaduk).

5. BHyTpeHHss sHeprus, sHTanbnus. dusnueckuil cmbici. Pacuer u3MeHeHHs BHYTpEHHEH
SHEPrUM U SHTAJIBIINYU UI€aTBHOIO rasa.

6. IlepBblii 3aKOH TEepMOAMHAMMKHM (IIepBO€ M BTOpoe ypaBHeHHs). Dusznueckuit cmsici,
pasnuyHbe POPMBI 3aIHCH.

7. Tepmoaunamuueckuit mnpouecc. PaBHoBecHocTb. OOpatumoctb. [lomuTpomnHslii mporecc.
BriBoA ypaBHEHHI MOJUTPOITHOTO MpoLEcca.

8. Pacuer TepMOAMHAMHUYECKUX BEIMYUH (pabOThl 3aKPBITOW U OTKPBITOM CHUCTEM, KOJIMYECTBA
TEIUIOThl, U3MEHEHUS! BHYTPEHHEN dHEPIrUU U SHTAIBIINN) B IOJUTPOITHOM IPOIIECCE.

9. Pacuer 3HTpOINY U €€ U3MEHEHUS B TIOJIUTPOITHOM MPOLIECCE.

10. YacrtHble mporecchl HaeanbHOro ra3a. Mzo0pakeHune Ha TuarpaMMax COCTOSTHHS.

11. YactHble mpouecchl MIEaNbHOro rasa. PacueT TepMOAMHAMHUYECKUX BEIUYMH (paboThl
3aKpBITOM U OTKPBITOM CHCTEM, KOJIMYECTBA TEIUIOTHI, U3MEHEHUS BHYTPEHHEW SHEpPruu u
SHTAJIBITNHN).

12. AHanu3 MoJMTPOIHOTO MpOoIecca 0 AuarpaMMaM COCTOSTHUS.

13.  Ompenenenue nokasaress NOIUTPONBL. PacyeT mpon3BoIbHOIO Mpoliecca UAeaIbHOTo rasa.

14. Ilpsmble u oOpatHble LuKIBL. OnpeneneHue 3PQPEKTUBHOCTH LUKIOB (KOA(G(ULIHUEHT
MOJIE3HOTO JIEHCTBUS, XOJIOAMIbHBIN KOA((ULINEHT, OTONUTENbHBIN KodQpuiueHT). Lukiib
KaK METOJ TEPMOJUHAMHYECKOT0 aHaAJIN3a.

15.  IIpsmoit mukn Kapro. OcHOBHBIE BBIBO/IBI, TTOJTy4aeMble MPpU aHaIu3e 1ukiia KapHo.

16. Btopoit 3akoH TepMonuHaMHMKH. DPU3NYECKUH CMBICI, MaTeMaTHYeCKOE BbIpAaKEHHUE.
[Tprmeps! (HEpaBHOBECHBIH TEMIO000OMEH).

17. Xapaxrtepuctuueckue GyHKIMHU. AHAIUTUYECKUE BBIPAKEHHSI, 00JIACTH IPUMEHEHHUS.

18.  DOxkceprus. Ousndeckuii cMbici. BBIBO ypaBHEHUS [T pacdeTa SKCepTUu U €€ N3MEHEHUS
B TEPMOAMHAMHUYECKOM IIpOIecCce. DKCEPreTUUECKUN K.IT. 1.

19.  PeanbubIii ra3. @a3oBbIe MPEBPAISHUS IIEPBOTO M BTOPOTO POJa.

20. Peanpnbiit ra3. Juarpammsl cocrosHust p — T, p — V, T — S, i — S. Kputnueckasi Touka.
Tpoitnasitouka. [Torpanuunbie kpuble. M300pakeHre YacTHBIX MPOLIECCOB Ha Juarpammax
COCTOSIHUSL.

21. OmpeneneHre TapaMeTPOB COCTOSIHUS PEATBHOTO Ta3a Ha IOTPAaHHYHBIX KPHUBBIX.
Omnpenenenne napaMeTpoB COCTOSHUS BIAXKHOTO U IIEPETPETOTO Mapa.

22. BeiBox ypaBHEHHWI MJsi pacueTa TEIUIOTHl MapooOpa3oBaHHS. 3aBHCUMOCTH TETUIOTHI
napooOpa3zoBaHUs OT TEMIIEpaTyphl U faBjieHus. M3o0paxenue B T — S KOOpJHHATAX.

23. VYpasuenme Kianeiipona — Kiaysuyca. BbBong ypaBHeHHs, (QHU3UYECKHH CMBICIH.
Wuterpanbubie GopMbl ypaBHeHHS. CBA3b YpaBHEHHS C AUAarpaMMOi COCTOSHUS p — T.

24.  PeanpHbIe Ta3bl. PacdeT 9acTHBIX MPOIIECCOB M MX N300pakeHUE HA THArpaMMax COCTOSHHS
p—Vv, T—s,i-s.

25. Teuenwue razoB uepe3 koHOY30p. [IpeaensHast CKOPOCTh TeUeHHs. YUeT TPSHUSI.



26. IlomydeHue cBepX3BYKOBBIX ckopoctelt. Coruto JlaBans.

27.  poccenuposanue. J[poccenb-3pdexT.

28. Crpyitasie anmapatel. [Ipunnun pabotel. Cxema ammapaTta. KodpduIMEHT WHXKEKIIHMH.
N300paxkeHue B | — S KOOpIUHATAX.

29. Hukn WJEaTbHOTO  KOMIIpeccopa OJIHOCTYIIEHYaTOro u
MHOTOCTYIIEHYATOT0. PacdeTMOIIHOCTH U OTBOJUMOM TerIoThl. 300paxkenne Bp —Vu T —S
JyarpaMmmax.

30.  OcoOeHHOCTH PeaTbHOT0 KOMIIPECCOpa M UX YUeT.

31. Meroabl nomydyeHuss HU3KHX Temreparyp. OCHOBHbIE MapaMmeTphl, XapaKTepHU3yIollue
paboTy xonoaunbHON ycTanoBku. O0patHbii nuki Kapho.

32. Bozgymnas xomoauipHas — ycraHoBka. (Cxema  ycTaHoBkH. Pacyer  OCHOBHBIX
XapakTepucTHk. M3o00paxxenue B p —V u T — S nuarpammax.

33. IlapoxommpeccuoHHas XOJOqWiIbHasg ycTaHOBKa. Cxema ycTaHOBKHM. Pacuer OCHOBHBIX
xapakrepucTtuk. M3o0paxenue B T — S u p — | quarpammax.

34. TlapoxommpeccHOHHas XOJIOAWJIbHAS ycTaHOBKAa. Cxema yCTaHOBKHU. BUIbI IIMKIOB U HX
nzo0paxxenue B T — S nuarpamme. TpeboBaHuUs K XJIaJareHTaMm.

35. TlapokommpeccuoHHas XOJOIWiIbHas ycTaHOBKAa. (Cxema ycraHoBku. H3o0paxeHue
XOJIOIOTIPOU3BOIUTEIILHOCTH U 3aTPadeHHON paboTel B p — I u T — S nquarpammax. Bnusaue
TEMIEPATyphl UCTIAPEHUS U TEMIIEPATYPbl KOHIEHCAIIMH Ha XOJIOMIbHBIN KO3 DULIUEHT.

36. AOcopOmmoHHast XoJoAWibHas ycraHoBKa. (Cxema ycraHoBku. [IpuHimm pabGoTsl.
KoadduimeHT ucnonb3oBaHus TEIIOTHI.

37.  TlapooakekTopHast XOJIOAUIbHAS YCTAHOBKA.

38. Tepmotpanchopmaropsl. [TpunIiun padotsl. KoaddunmeHT npeodpa3oBaHus TEIIOTHI.

39. IlpowmsimuieHHOe Tpou3BOACTBO dHepruu. Llukn Penkuna. Cxema ycranoBku. Pacuer
OCHOBHBIX XapakTepucTHK. M3o0pakenne B T — S nuarpamme. BrusiHue temmepaTypsl
UCHIApEHUs U TEMIIEpaTypbl KOHACHCALIUN Ha K.I1.]I.

40. Iuxnsl TemnoBbix nBurateneil. OCHOBHBIE AOIYIIEHUS, HCIONb3yeMbIE IMPU aHAIU3e
IMKJIOB. HEeBO3MOXKHOCTh peanu3aiuu 1ukia ¢ BeICOKUM K.I1.4. Huxisr Otro u HQuzensa. Mx
CpaBHEHHE.

41. Iluxn rasoBoit Typounsl. Cxema ycraHoBku. K.m.i. nmuxmna. CpaBHeHue ¢ nukiamMu OTTO U
Jwnzens.

42.  TlepBu4HBIC HCTOYHHUKH dHEpPTUU. X xapakrepuctika. OCHOBHBIE YJHEPTOEMKHE MPOIIECCHI.

43. Bropuunsie suepropecypcbl (BOP). Kmaccudukanms. IloBeimenne norenimana BOP.
[Tpumeps! ucnonb3oBanuss BOP (MHOrokoprycHoe BbllTapUBaHUE, BBIAPUBAHUE C TEIUIOBBIM
HaCOCOM.)

IIpuMmepsl 32124 Ha IK3aMeHe:

Ne 1. T'a3 nmonutponHo pacmupsercs. O6bem raza ysenuuusaercs or V1 no V2. HauanbHas
TeMIiepaTypa rasza tl, HauanpHoe gaBienue pl. [lokazarens moauTPONHLI N.

Onpenenuts KOHEUYHBIE TEMIIEPATypy, JaBICHHE, DHTPOIMIO M DKCEPrHIO ra3a, a TaKXKe
KOJIMUECTBO NepeJaHHON TEII0ThI, pab0Ty, COBEPILIEHHYIO F'a30M, U3MEHEHHE BHYTPEHHEHN IHEPTHH,
SHTPOIMHU U dKcepruu rasza. TemnepaTypa okpyKarowei cpeasl toc, 1aBIeHUE OKPYKAIOLIEH cpeibl
poc =1 Gap.

N300pa3uts mporecc B P —V U t — S KOOpAMHATAX U IPOAHATIU3UPOBATH €T0.

Ne 2. OnpeaenuTe MOITHOCTH TPEXCTYIEHYATOTO KOMITPECCOPa, €ClIk B HEM cxumaercs 0,5
Mm3/c a3oTa oT fgasneHus 1 6ap 1o naBnenus 64 6apa. CxxaTue MOJIMTPOIHOE, ITOKA3aTENb TOJIUTPOIIBI
1,25. HavanbHas temmneparypa azota 27°C.

Onpenenuth TakXKe KOJMYECTBO TEIUIA, OTBOAMMOE B LWIMHAPAX M NPOMENKYTOUHBIX
TerI000MEHHUKAaX KOMIIpeccopa U YAENIbHYIO IKCEPTUI0 CKATOro rasa.

Temneparypa okpyxaroiueit cpeanl 27°C, naBnenue 1 6ap.

Ne 3. 1,8 M3 BogstHOTO TTapa ¢ BiIaKHOCTBIO 10% BHaYasle H30TEPMUIECKH PACIIHPSIETCS OT
nasyienus 20 6ap 1o naBienus 3 6apa, a 3aTeM anadbaTHO pacuupsieTcs 10 AaBineHus 1,6 Oapa.
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OmnpenenuTs TEIIOTY Mpoliecca, padoTy paclIMpeHHus U U3MEHEHHE BHYTPEHHEH SHEepruu
napa. M300pa3uts nmpouecc Ha i [1S, p [1 v, T [J S tnarpaMmax.

Ne 4. B mapokoMIpecCHOHHON XOJOAMIBHON yCTaHOBKE, paboTaromieil Ha ¢peoHe 22,
OCYIIIECTBIISIETCSI CYyXOW LHUKI 0e3 mepeoxJakIeHUsl KOHJeHcaTa. Temmeparypa XJajgareHta mnpu
ucnaperanu munyc 10°C, npu konaencanuu 35°C. Xon010npon3BOIUTEILHOCT ycTaHOBKH 96 KBT.

Onpenenuth 3(PGHEKTUBHOCTh YCTAHOBKH  (XOJOAWJIBHBIA  KOd(DHUIMEHT), pacxon
XJIaZIareHTa, TEOPETUUYECKYI0 MOILIHOCTh JBHUTaTessl KOMIIPECCopa, JIABJICHHUS B KOHJEHCATOPE H
ucnapurene. OnpenenuTb TakKe TEOPETHUECKU MAaKCUMAaJIbHBIA XOJOIUIbHBIN KO3 PUITUECHT.

K sK3amMeHy 0ITyCcKarOTCs CTY/ICHTHI, BHITTIOJTHUBIINE BCe (hOPMBI TEKyIIero KoHTpods. [Ipu
ciaue ’K3aMeHa, CTY/ICHT IOJIydaeT /iBa BOIIPOCca U3 MEpeyHs, IPUBEICHHOTO BhIIIE U 33/auy.

Bpemst moAroToBKM CTy/IeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MuH.

4. Metoauyeckne MaTepuajbl Uil ONpedesieHUs] NPOUeAYp OLEHMBAHUSA 3HAHWIA,
YMeHUil, HABBIKOB M (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTePU3YyIOUUX 3Tanbl (JOPMUPOBAHUS
KOMIIeTeHIH .

[TpoMexxyTouHass aTrTecTalus IO JUCHUIUIMHE TPOBOAWTCS B COOTBETCTBUU C
tpeboBanusimu CTII CTO CIIOI' TU(TY) 016-2015. KC YK/IB Ilopsanok npoBefeHus 3a4€TOB U
HK3aMEHOB.

[To aucuuIUIMHE MPOMEKYTOUYHASI ATTECTAIMSI TPOBOIUTCS B (hOpMe IK3aMeHa.

[llkama  omneHWBaHWUS  HA  JK3aMeHEe  OauibHas  («OTJIMYHO»,  «XOPOIIOY,
«YJIOBJICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHHOY).
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