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1. llepevyeHb MIaHNUPYeMbIX Pe3yJIbTATOB 00y4eHHS MO JMCIUIIJINHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMH pPe3yJIbTAaTAMH OCBOCHHSI 00Pa30BaTe/IbLHOI NPOrPaMMBbl.

B pe3ynbrare ocBoeHus 00pa3oBaTeabHONM MPOrpaMMbl OakagaBprara 00yJaromuiics
JIOJKEH OBJIAJIETh CIACAYIOIIMMH pe3yabTaTaMu 00y4eHUs MO AUCHUIUIHHE:

Koow
KOMnemenyuu

PesynbTaTel ocBoenus OOII
(cooeparcanue KomnemeHnyuii)

[lepeueHs mIaHUPyEMBbIX
pe3yabTaToOB OOY4YEHHS 110
JTUCLUILTNHE

IIK-1

CIOCOOHOCTHIO coOuparb U
aHAJIN3HPOBATH HCXOJHbIE
uH(pOpMalLlMOHHbIE  JAaHHbIE  JUIA
NPOEKTHPOBAHHUS TEXHOJOTHYeCKHUX
nporueccoB U3rOTOBJIEHUS
NPOAYKIMH, CpPEACTB U  CUCTEM
aBTOMaTHU3aluu, KOHTPOJIA,
TEXHOJIOTUYECKOTO OCHAIIICHNS,
JAUAardHOoCTHUKH, HCHI)ITZlHI/IfI, YIIPpaBJICHHUA
NPOLIECCAMH,  JKU3HEHHBIM  IIMKJIOM
MPOAYKIU 51 ee Ka4yeCcTBOM;
y4acTBOBAThH B padoTax mo pacuery u
NPOEKTHPOBAHUIO npoueccon
U3rOTOBJIEHHUS NPOAYKIHH "
YKa3aHHBIX CpCaACTB u CHUCTEM C
UCIIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTUH,
METOIOB U CPEJICTB MPOESKTUPOBAHUS

3HaThb:

—TEOPETHUYECKUE OCHOBBI
JHEPIreTUYECKOU CYLIHOCTH
TEXHOJOTHUYECKUX MPOIECCOB;
—OCHOBHBICE  BHJALI  MaIlMH H®
armnaparos, Oasupyromuxcss  Ha
SHEPTreTUUECKUX MPeoOpa3OBaAHUAX U
SHEPrOEMKHUX nporeccax
XUMHYECKOHN TEXHOJIOTHH.

YMmern:

~IIPOU3BOAUTH pacuersl
TEPMOJMHAMUYECKUX TPOLIECCOB C
razamMM W napaMyd, B TOM YHCJIE B
MalllMHaX M armaparax XUMUYECKHUX
MIPOU3BOJCTB.

Baanern:

—HaBbIKAMH  TE€PMOJUHAMUYECKOTO
aHaJM3a MpoLECCOB, NPOTEKAOIIUX B
MalllMHAaX M aIaparax.

IK-3

TOTOBHOCTHI0 NPHUMEHSITH CHOCOOBI
PALMOHAJIBHOIO HCIOJIb30BAHUS
CBIPbEBBIX, JHEPreTHYECKUX U JIPYIUx
BUJOB  pecypcoB,  COBpPeMEHHbIe
MEeTO/Ibl Pa3padoTKM MaTOOTXOJHBIX,
JHeprocoeperalIUX 1 3KOJOTHYECKH
YHCTHIX TEeXHOJIOT Ui, cpeacTBa
aBTOMaTH3aIHA TEXHOJIOTHIECKUX
MIPOIIECCOB U MTPOU3BOJICTB

—3HaTh:

—OCHOBBI
HOJy4YeHUs
MEXaHUYECKOH W
SHEpIUH.

Ymersn:
—o1eHnBaTh 3(p(HeKTUBHOCTH PabOTHI
MAIlliH 1 anmnapaToB.

Biaagern:

—HaBBIKAMH BBIOOpa ONTHMAaJIBHBIX
YCIOBUH TPOBENCHHS IMPOILIECCOB,
OTBEYAOIIINX MUHHUMYMaM
9HEpro3aTpar v MOoTepb YHEPTUH.

MPOMBIIIEHHOTO
TEILJIOBOM,
AIIEKTPUYECKOMN

2. MecTo AUCHHUILINHBI B CTPYKTYype 00pa3oBaTe/ibHON NPOrpaMMbl.

Hucuunnmaa

OTHOCHUTCH K

(b1.B.0O/1.11) 1 uzyuaercs Ha 2 Kypce B 4 cemecTpe.

B MeTommueckoM IIaHe

00s3aTENbHBIM  OUCIAIIINHAM

AUCHUIIIMHA ONHUpACTCA Ha JJICMCHThI

BAPUATUBHOW  YacTH

KOMIICTCHITUH,

C(I)OpMI/IpOBaHHLIC IIpU U3Yy4YCHUU JUCHUITIIAH ((MaTeMaTI/IKa)), «Dusnkay.
HOJ'Iy‘-IeHHI)Ie B IMPOLECCC M3YUCHUA NUCHUIIIMHBI 3HaAHWA, YMCHUA U HABBIKU MOTYT OLITH

HCIIOJIB30BaHbI

opu HU3y4YCHUU  OUCHUIIIIMHBL

«Iponeccel u

amnraparbe», IMPOCKTHO-

KOHCTPYKTOPCKOM, MPOU3BOACTBEHHO-TEXHOJOTHMUECKOHW, Hay4YHO-HCCIEeI0BaTeIbCKOW pabdoTe
OakanaBpa M MPH BHIIOIHEHUH BBITYCKHOM KBaJIM(UKAITMOHHON pabOTHI.




3. O0LeM JUCHUILIMHEI.

Bcero,
aKaJIEeMUYECKHX
. 4acoB
Bun yue6HO# paboThI
Ounas dpopma
oOyueHus

OO0mas Tpy10eMKOCTh THCIUILTHHBI 3/108

(3a4ETHBIX EAUHUIY aKaJIEMUYECKHX YaCOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 58
3aHATHUS JCKIIMOHHOTO THIIA 18
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 36

CEeMHHAPBbI, TPAKTHYECKHUE 3aHATUS 36
nabopaTopHbIE pabOTHI -
KCP 4

CamocrosiTesibHas padora 23

®opma Tekyuero koutpoJs (Kp) Kp(1)

®opmMa NpPoMeKYTOUHOI aTTecTannu (IK3aMeH)

Jk3ameH (27)

4. Conep:kaHue QU CHUTIINHBI.

4.1. Pa3zgennl AUCHUINIMHBLI 1 BUABI 3aHATHIA.
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1. | OcHOBHBIC 3aKOHBI TEPMOTUHAMUKH. 7 4 K-1
OCHOBBI TEPMOIMHAMUYECCKOTO aHAJIM3A.
2. | Tporeccsl HeambHOTO rasa. 3 6 - 12 | [IK-1
3. | PeanbHbie rassl. 2 6 - 3 I1K-1
4 IIK-1
" | Kommpeccus ra3os. 2 4 - 3 ’
p [1K-3
5. [1IK-1
XO0JIOMHITEHBIC YCTAHOBKH. 2 10 - 5 '
I1K-3
6 TemnoBbie  gBUraTenu. [IpoMblnuIeHHOE 5 6 K-3
TIOJTYYCHUE SHEPTHUH.




4.2. 3aHaTH JEeKIMOHHOI'0 THIIA.

Ne
paszzena
JIUCIIUILINHEI

HanmenoBaHue TeMsl
U KpaTKO€ COZECpKaHUE 3aHATUS

OO0neMm,
aKaJl. 4achl

NuanoBanuonnas
dbopma

1

TepmonunamMuka, Kak Hayka 00 DJHepruw, ee
CBOMCTBAaX M IPEBPALICHUIX, KaK Hay4dHas OCHOBA
aHaJIM3a M MPOEKTUPOBAHUS HHEPreTUYECKUX U
XUMHUKO-TEXHOJIOTMYECKHUX IpoleccoB. OCHOBHBIE
cnocobbl  mepemaun  sHepruu.  [lapamerpsl
COCTOSIHUSI CHUCTEMBI (paboyero Tena). YpaBHEHHE
COCTOSIHHSL. Juarpammsl COCTOSIHUSL.
TepMOAMHAMHYECKHI TMPOLIECC, PABHOBECHOCTD,
obpatuMocTh. IloHsATHE WCTHHHOW U CpeaHEH
TEINIOEMKOCTeH. YpaBHeHue Maiiepa. Ilepsbiit
3aKOH TEPMOJAMHAMUKHU JJI 3aKPBITBIX U OTKPBITHIX
cucreM. Bropoii 3akoH TepMoanHaMuKu. IIpumepst.
OCHOBBI TEPMOJAMHAMUYECKOTO aHaiuza. Mertox
UKIOB. MeToa XapaKkTepUCTHUECKUX —(DYHKITHIA.
DKCepreTUYeCcKnii MeTO]1 aHaJIN3a.

7

[TonuTponHbli mpouecc. YpaBHEHHS IpoLecca.
Pacyer TepMmoauHamuueckux BennuyuH. Pacder
OHTpOIIMM W €€ MU3MCHCHHA B IOJUTPOIIHOM
npouecce. YacTHble poluecchl HIealbHOIO Irasa.

@®a30BbIE IPEBPALLIECHUS IEPBOTO U BTOPOTO POJA.
Juarpammel coctostHust P— T, p—V, TS, | —S s
peanbHbpIX ra3oB. Kpurmyeckas touka. Tpoitnas
TOYKa. AHOMAJIBHBIE CBOWCTBAa BOJABI. YpPaBHEHHE
Knaneiipona — Knaysuyca. MuTerpaibhbie (opMbl
YpaBHEHHUS. YpaBHeHue Ban-nep-Baansbca,
MeTacTaOuIbHbIE COCTOSIHUSI. Omnpenenenue
rapaMeTpoB  cocrosHus.  Pacuer  4acTHBIX
MPOLIECCOB U HMX H300pakeHHE Ha Juarpammax
COCTOSIHHSL.

Huka HJICATTBHOTO KOMIIpeccopa
OJTHOCTYIIEHYaTOT0 M MHOTOCTyIeH4yaToro. Pacyer
MOIIIHOCTA M OTBOAMMON TeIuIoThl. OCOOEHHOCTH
peaIbHOTO KOMIIPEccopa M UX y4er.

[IpyHIMOBI  TOMY4YEHUs] HU3KUX  TEMIIepaTyp.
[TapokoMIipeccnoOHHasi XOJOJWIbHAs YCTaHOBKA.
TpeboBaHus K XJ1alareHTaM.

[IpoMbinuieHHOE  mostyyeHue  dHepruu.  L{ukn
Penknna.




4.3. 3aHATHA CEMUHAPCKOI0 THIIA.
4.3.1. CemuHapbl, NPAKTHYECKHE 3aHATHSA.

pasjfena HanmeHnoBanne TeMbl OObeM, |MHHOBaIMOHHAS
Y KpaTKOE CO/ICPKAHUE 3aHATUS aKaj. 4achl dopma
JUCIUTIAHBI

2 [Ipoueccel  mpeanbHOro  raza.  YpaBHEHUE 3 —
COCTOSIHMSI. YpaBHEHHS mpoleccoB. YacTHble
BUIBI TporieccoB. OrmpenencHue mapaMeTpoB
COCTOSIHUSL. Pacuer JHEPTEeTHYECKUX
XapaKTEPUCTUK TIpoliecca (TEIUIOThI, PadOThI).

Pacyer sHTponuu U ee U3MEHEHHs B IpoIEccax
WJICATBHOTO Ta3a.

2 TepMonuHaMuyeckuit ~ aHanu3  MOJUTPOITHOTO 3 -
mporecca Mo JAuarpaMmaM COCTOSIHUS. BrusHue
BEJIMYMHBI [OKa3aTesisl MOJUTPONBl Ha XapakTep
mporecca W 3HAYCHHWS  TEPMOJIMHAMUYCCKUX
BEJIMYHH.

1 Pacuer skceprum u ee MU3MEHEHHs] B IpoIeccax 2 -
HJICAUTHHOTO Tra3a. DKCePreTHUSCKUN KII.

1 Huxn Kapso. 2 —

4 Huki WICATBHOTO OJTHOCTYIIEHYATOTO 2 Paz6op
KOMIIpeccopa. AHanu3 mpolecca CKaTus rasa B KOHKPETHBIX
KOMIIPECCOPE. CUTYalUi

4 MHuorocrynenuaroe  cxxatue. Bpibop  uucna 2 -
CTYIIEHEH.

3 Omnpenenenve mnapaMeTpoOB peaJbHBIX Ta30B IO 2 -
JarpaMMamM COCTOSTHUS.

3 Pacuer nmporieccoB peanbHOro raza no auarpamme 4 -

1 —S.

5 Boznyminas XxonoauibHas ycTaHOBKa 2 -

5 [TapokoMmipeccuoHHasi XOJOJWIbHAs YCTaHOBKA. 6 Pazbop
Pacger  X05I0IONIPOM3BOANTENLHOCTHA,  3aTpar KOHKPETHBIX
MOIIIHOCTH, pacxojia XjaaareHra, 3QQeKTUBHOCTH CUTYyalun
pabotel. Buasl 1muKIOB, UW300pakeHHE ~ Ha
JMarpaMMax COCTOSIHUUA T —Su p — .

6 TernoBele aurarenu (uukia Otro, nukn Juzens, 6 —

IIUKJI Ta30BOM TYpOUHBI).

1-6 KonTtponbHas pabora. 2 —

4.4. CamocTosiTesibHasA padoTa 00y4yarommXxcsl.

No

[TepeueHs BOMPOCOB ISt O6bem,
pasiera CaMOCTOSITEITEHOTO H3ydeHUS aKaj. 4achl Popua KoHTPOIIA
JUCITUTUTAHBI

2 TepMoauHaMuka ra3oBoro rnoTroka 5 YcTHbI onpoc

2 BiraxxHb1i1 BO31yX 4 YcTHBIN onpoc

5 AGcopOIIOHHAs XOJIOUIIbHAsI YCTAHOBKA 2 YcTHBIN onpoc

2-5 Pemenve nHIMBUIYAIBHBIX 337124 12 [Tposepxka

WHIWBUIYaIbHBIX
3aJaHuN




4.4.1. TeMbI KOHTPOJIBbHBIX PadoT
Pacyer TepMoaHaMHUECKUX BEIMYUH MOJUTPOIHOTO IpoIecca.
Pacuer OOHOCTYIICHYATBIX U MHOT'OCTYIICHYATBIX KOMITPECCOPOB.
Pacyer nporieccoB peanbHBIX ra30B.
Pacuer MapOKOMIPCCCHUOHHBIX XOJOJUIBHBIX YCTAHOBOK.

4.4.2. IlpuMepbl BAPUAHTOB MHAMBUIYAJIbHBIX 3aJaHUM

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

OnpenenuTh MOKa3aTelb MOJUTPOIIBI, HAYaIbHBIM U KOHEYHBIH 00BEM rasa, TEIUIOTy U
paboTy mporecca, U3MEHEHHE BHYTPEHHEH SHEpPruM, SHTPONUU M SKCEPruu, HadalbHbIE U
KOHEUHBIC 3HAYCHUS YHTPOITUU U SKCEPTHH.

N3006pa3uts mpouecc B P —V u T —S KoopuHaTax ¥ NpoaHaIU3UpOBaTh €ro.

Ne 2. B KoMIIpeccope, IPOH3BOANTENBHOCTEI0 V1, HEOGXOMMMO CXKIMATh T'a3 OT
aTMocgepHoro aasiueHus 10 AasineHus Px. Temneparypa ra3a B Kax10i cTyleHH He J0JDKHA
npesbllIaTh tnax. HauanbHasg Temneparypa rasa pasHa t;. C:xkatve noJuTpoONHOE, IOKa3aTellb
HOJIUTPOIIBI paBeH N.

Onpenenutb MUHUMaIbHOE YHUCIIO CTYIIEHEH KOMIIPECCOPa, 3aTPaunBAEMYIO MOILHOCTbD,
TeMIIepaTypy Tasa Mociie CKaTUs, pacXo] OXJaKIarolledl BOJbl MPU U3MEHEHUHU TEMIIEpaTyphbl
BO/bI Ha At,. OnpenenuTh Takke 3aTpauuBaeMyI0 MOIIIHOCTh U TEMIIEpATypy rasa 1ocije CxaTHs
B OJIHOCTYIIEHYaTOM KOMIIPECCOPE U MPU U30TEPMHUUECKOM CHKATUU.

Ne 3. 2,5 M® BOJSIHOrO Tapa ¢ BIKHOCTBIO 18 % 1 naBieHHeM 8 Gap pacIIMpseTcs
BHayasie u300apHO N0 cocTosHus ¢ Temneparypoil 400°C, a 3aTem anmabaTHO A0 COCTOSTHUS
1 6ap.

Onpenenuth W3MEHEHHWE BHYTPEHHEHW DSHEpPrHMM Tapa, KOIWYECTBO TepeaaBacMoin
TETUTOTHI U pabOTy I COBOKYITHOCTH IporieccoB. M300pa3uth mporecchl Ha i —S, p—Vvu T—S
JTuarpammax.

Ne 4. TlapokoMIpecCHMOHHas XOJOIWIbHAs YCTAaHOBKA IIPOU3BOIUT M, JbIa C
TeMIIepaTypo t; u3 BoJbl ¢ TeMneparypou t;. B X0101uapHOM ycTaHOBKE OCYIIECTBIISIETCS IUKII
C MepeoxyaKIeHUEM KOHJleHcaTa Ha At, J[aBieHue XnagareHTa B UCHApUTENE py,, TEMIIEpaTypa
KOHJICHCAIINH 1, TeMIIeparypa mnapa nepes KOMIpeccopom tj.

Onpenenuts  XOJOAONPOU3BOAUTENBHOCTh ~ YCTAHOBKH,  pacxoj — XJIAJareHTa,
XOJIONWIBHBIA ~ KOO(Q(UIUEHT, TEOPETHYECKYl0  MOIIHOCTh  JBUTATeNs  KOMIIpeccopa,
TEOPETUYECKH MaKCUMaJbHBI XOJOMWIbHBIH K03(duuuent (ans obparHoro nukia Kapho).
OmnpenenuTh TaKKe TEMIIEPaTypy U JaBICHUE B Y3JIOBBIX TOYKaxX NUKiIa. M300pa3utk muki B Ig p
—1, T—Su p—V KOOpIUHATAX.

5. llepeyeHb y4eOHO-METOAMYECKOr0 oOecreYeHus JAJIsi CAaMOCTOATEIbHON PadoThI
00y4aroIUXCH M0 JUCHMILIIMHE.

Metoanyeckue yKazaHus sl 00y4JaroImuxcs 1Mo OpraHu3alyi CaMOCTOATEIbHOM paboTh
10 JUCIWIUIMHE, BKIIOYAs TIEpeYeHbh TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISI MO JAWCHUIUTMHE W TpeOOBaHMS K WX BBITIOJHEHUIO Pa3MENIEHBl B 3JICKTPOHHOM
UH(POPMALMOHHO-00pa30BaTeIbHOM cpene CII6I' TU(TY) Ha caiire:
http://media.technolog.edu.ru



http://media.technolog.edu.ru/

6. @OoH OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS MPOMEKYTOUHON aTTecTAluu

CBOEBpEMEHHOE BBIMIOJIHEHUE OOYYAIOIIMMCS MEPONPHUITHNA TEKYHIEro KOHTPOJIS
MIO3BOJISICT TPEBBICUTH (JIOCTUTHYTH) TIOPOTOBBIA YPOBEHB («yIOBJICTBOPUTEIHLHO») OCBOCHUS
MPEyCMOTPEHHBIX AJIEMEHTOB KOMIICTCHIIUH.

PesynbTaThl JUCHUIUIMHBI CUUTAIOTCS JIOCTUTHYTHIMH, €CIH JIJISi BCEX DJICMEHTOB
KOMIIETCHIIHIA TPEBHIIICH (JOCTUTHYT) TIOPOTOBBIA YPOBEHb OCBOCHHSI KOMIICTCHIIMY HA IAHHOM
JTare.

[TpomMexyTodHas aTTecTamus Mo AUCHUIUIMHE TPOBOAUTCS B (popMe dK3aMeHa.

K cpnaue sk3amMeHa IOMYCKArOTCS CTYACHTHI, BBINOJHUBIIAE BCe (OPMBI TEKYIIETO
KOHTPOJISL.

DK3aMeH MpeaycMaTpUBACT BBIOOPOYHYIO TPOBEPKY OCBOCHHS IPETYCMOTPEHHBIX
DJIEMEHTOB KOMIIETEHIIMH ¥ KOMIUICKTYIOTCS BOMpOCaMu  (3aJlaHUsIMU) JIBYX BHJIOB:
TEOPETUYECCKHIA BOIIPOC (7151 IPOBEPKH 3HAHUIN) M KOMILUICKCHAs 3a1a4a (JUIsi IPOBEPKU YMEHUMN
Y HaBBIKOB).

[Ipu cnaue 3K3amMeHa, CTYACHT MOJyYaeT J[Ba BOMPOCA U3 MEPEYHS BOIPOCOB U 3ajauy,
BpEMsI IMIOJTOTOBKH CTYAICHTA K YCTHOMY OTBETY - 10 30 MUH.

[Tpumep sK3aMeHaAIIMOHHOTO OnIteTa:

DK3AMEHAILIMOHHBIN BUJIET Ne 1

1. TepmomuHamuueckas CHCTeMa. B3aMMOIEHCTBHE CHCTEMBI C OKPY)KAIOIIEH Cpeaoi.
OTKpbITas, 3aKpbITas, aaAnadaTHas, H30JIMPOBAaHHAs, TEPMOIe(OPMALIMOHHAS CUCTEMBI

2. IlpowmbinuieHHOe mpou3BoacTBO dHepruu. L{ukn Penkmna. Cxema ycraHoBku. Pacuer
OCHOBHBIX XapaktepucTuk. M3o0paxxkenue B T — S nuarpamme. BiusiHue temmnepaTypsl
UCIIapeHUs U TEMIIepaTyphl KOHCHCAIIUU Ha K.IT.]I.

3. 3Bamgaua

®OoHJ OLIEHOYHBIX CpCACTB IO AUCHUIIIMHE ITPEACTABIICH B HpI/IJ'IO)KeHI/II/I Ne 1

7. IlepeyeHb OCHOBHOH M JONMOJHHMTEJIbHOH y4eOHOH JHMTEPATypbl, HEOOXOAUMOI
JJI51 OCBOEHHU S AU CHUILTHHBI
a) OCHOBHAsI JIUTEPATypa:
1. KynunoB, B.A. TexHuueckas TepMOJMHAMUKa: Yy4yeOHOe TmoOcoOMe i BY30B
/ B.A. Kyaunos, .M. Kapramos — M.: Beicrr. mikosa, 2007. — 261 c.
0) AOMOJIHUTE/IbHASA JIUTepaTypa:

1. TexuHuueckass TepMoJuHAMHKa: YydeOHoe mocobue /JL.U. JlaBpor [u op.]. — CII6.:
CIIGI'TU(TY), 2009. — 116 c.

2. JlaBpos, JL. Pacuer sHTponuM W ee HM3MEHEHHH B Tpoleccax HACATBHOTO ra3a C
aHanu3oM o guarpammam P-V, T-S: yueOnoe nocobue / JLL.U. JlaBpos E.A. TomunbleB —
CIIG.: CIIGI' TU(TY), 2009. — 16 c.

3. JlaBpos, JL.LU. Ilpoueccsl wuaeanpHOrO0 Tra3a M pacyeThl OCHOBHBIX DJHEPreTHMYECKHX
BennunH: yueObnoe mocobue / JI.U. Jlapo, E.A. Tomunsiies — CII6.: CIIGI TU(TY),
2009. - 25 c.

4. JlaBpos, J.U. Tepmoannamudeckue nukibl: yaeonoe nocoodue / JI.W. JlaBpos,

A.A. Komeiikuna, E.A. Mopoc — CII6.: CII6I' TU(TY), 2010. - 36 c.

5. JlaBpos, J.LU. Okcepruss u skceprermueckuit KIIJ[: yuebnoe mocobue / JI.W. JIaBpos,
A.A. Komeiikuna — CI16.: CITOI'TU(TY), 2010. — 16 c.

6. JlaBpos, J.LU. Omnpenenenre M pacyeTbl MMapaMeTPOB H IPOIECCOB PEANBbHBIX Ta30B C
dazoBeiMu  nepexogamu: yyeOHoe mnocobue /JI.U. JlaBpoB, E.A. Tomunsue. — CIIO.:
CIIGI'TU(TY), 2013. - 33 c.

B) BCIIOMOTaTeJIbHAS JINTepaTypa:

7. JlaBpos, J.L. XomomunbHble MTapOKOMIIPECCHOHHBIE YCTaHOBKH: ydeOHOe mocobue /

JL.W. JIaBpoB, A.B. Mapkos — CII6.: CIIoI' TU(TVY), 2004. — 24 c.




8. Ilepeyenr pecypcoB HHPOPMAUMOHHO-TEJEKOMMYHHUKAINMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX IJIS OCBOCHUS JUCIHUIJIMHBI.

y4eOHBIi IJ1aH, PII A u y4eOHO-METOTUIECKre MaTepuaibl:
http://media.technolog.edu.ru

AJIEKTPOHHO-OUOIMOTEYHBIC CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

«Jlans (ITpodeccus)» https://e.lanbook.com/books/.

9. MeToauuyecKue YKa3aHus AJsd oﬁyqammnxcﬂ 10 OCBOCHHIO JUCHMIIJIMHBI.

Bce Buapl 3aHaTuil no gucuuiuinHe «TexHuueckas TepMOAMHAMHUKA M TEINIOTEXHHUKA»
IPOBOJISTCS B COOTBETCTBUH ¢ TpeOoBaHusmu ciexytommx CTII:

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

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbel yueOHbix 3anstuil. CeMuHapbl U
npakTudyeckue 3aHaTus. Ooure TpedoBaHUs K OpraHu3alyy U IPOBEACHHUIO.

CTII CII6I'THU 048-2009. KC YKBJ. Bunbel yueOHbIX 3aHsaTuH. CamocTosTeNbHas
IlaHupyemas pabora cryaeHToB. O0mmue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

[ImanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yYEHHE IAaHHOW MUCIMIUIMHBI, JTydIle
BCETr0 OCYILECTBIISATh Ha BECh CEMECTp, MpelycMaTpuUBas MPH 3TOM DPEryJISIpHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHM MPABHIIBHOM OpraHM3aluu y4eOHOro Impouecca i CTYACHTOB
SIBIISICTCS:

IUTAHOBOCTh B OpraHU3aluu yueOHON paboThl;

Cephe3HOE OTHOIICHHE K 3YUYCHHUIO MaTepraa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3anHATHS CTyIeHT MOJDKEH NMPUXOAWUTH, MMesl Oarak 3HaHUU M BOIPOCOB IO YK€
U3y4EeHHOMY MaTepHainy.

10. ITepeyenr HMHPOPMANMOHHBIX TEXHOJIOTHH, HCIIOJb3yEeMBbIX NPH OCYLIECTBJICHUHU
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCUHILIMHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpomecce MO MAaHHOW JUCHMIIIMHE IPEIyCMOTPEHO HCIOIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

- B3aUMO/JICHCTBUE C 00YYarOIIMMHUCS ITOCPEACTBOM JIEKTPOHHON MOYTHI.

10.2. IIporpammHoe obecnieyeHue.
e Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);
e Mathcad 14.

10.3. UndopManuoHHbIe CIPABOYHBbIE CHCTEMBI.
CnpaBouHno-nionckoBas cuctema «Koncynprant-IImoc».
http://www.spcpa.ru/ - UTHTepakTUBHBIA y4eOHHK MO BBICIICH MaTeMaTHKE.
http: // www. allmath.ru/ - MatemaTiueckuii moprai.

http: // www. exponenta.ru/ - O6pa3oBaTtebHbIil MATEMATUYCCKHIA CAMT.

11. MarepuajibHo-TexHu4eckass 0a3a, HeoOXxoauMmasi JJasi OCYIIEeCTBJICHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE.

Jlng BeneHMs JTEKIMOHHBIX 3aHSATUN HCIIOJIB3YETCSl ayAUTOpUs Ha 15 mOCcagoyHBIX MECT.
J{ns BegeHus: NpakTHYECKHUX 3aHATHI UCIOJIb3yeTCs ayAUTOpHUs Ha 15 MocagouHbIX MECT.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/
http://www.spcpa.ru/

12. Ocob0enHocTH OCBOCHUA AUCHHUIIIIMHbI HHBaJIMJIaMu H JUIaAMH C
OIrpaHUYCHHBIMHA BO3MOKHOCTAMHU 310POBbS.

JUis WHBaNIMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSAMH Yy4YeOHBIE MpPOLIEeCcC
OCYILECTBIISICTCSI B COOTBETCTBHH ¢ IlonoskeHueMm o0 opraHu3anuy y4eOHOTO Iporecca s
00y4YeHUs] MHBAJIUAOB W JIUIl C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3a0poBbs CIIOI TU(TY),
yTBEPkKACHHBIM pekTopoM 28.08.2014r.
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IIpunoxxenne Ne 1
K pa0oueii nporpamme JUCHUILIUHbI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o
aucuuiinae « TexHuvyeckass TePMOAUHAMMKA U TEIIOTEXHHUKA»

1. IlepevyeHb KOMIETEHI U ¥ 3TANIOB UX (POPMUPOBAHUS.

Komnerenuuu

Dran

Hupexce ®opmy 1poBKa dopmupoBanus

IK-1 CIMOCOOHOCTBIO COOMpaTh W AHAJU3MPOBATH MCXOJAHBIE | TPOMEKYTOUHBIN
HH(OPMALIMOHHBIE  JaHHbIe IS NPOEKTHPOBAHMSA
TeXHOJIOTHYECKUX TMPOLECCOB W3rOTOBJEHHUSI TPOXYKIIHH,
CpCaACTB u CHUCTEM aBTOMaTHu3alluu, KOHTPOJIA,
TEXHOJIOTUYECKOTO OCHAIICHHS, JIUArHOCTHKH, WCIBITAHUH,
YHIpaBJICHUA MpoUeCCaMH, KU3HCHHBIM LHUKIIOM MNPOAYKLIUHU U
€¢ KaueCcTBOM; Y4YacTBOBATh B padorax Mo pacyery H
MPOEKTHPOBAHUIO NMPOLECCOB HM3TOTOBJIEHHSI MPOAYKIUU U
YKa3aHHBIX CPEJICTB U CUCTEM C HCIOJIb30BAHUEM COBPEMEHHBIX
WHPOPMAIIMOHHBIX  TEXHOJOTHMHA, METOJOB M  CPEICTB
IMPOCKTUPOBAHUA

IK-3 FOTOBHOCTbI0O  NPHMEHSITb  CHOCOOBI  PAIMOHAJBLHOIO | IPOMEKYTOUHBIN
HCIOJIL30BAHUS CHIPHCBBIX, JHEPreTHYECKHX U JIPYTUX BHJIOB
pecypcos, COBpeMeHHbIe MeTOo/blI pa3padoTku
MQJIOOTXOJHBIX, JHEProcéeperalUMX U  DKOJOTHYECKU
YHCTHIX TEXHOJIOT U, CpencTBa aBTOMAaTHU3AINH
TEXHOJIOTUYECKHX MTPOIECCOB U TIPOU3BOJICTB

2. Moka3zaTe I M KPUTEPUU OLEHUBAHUS KOMIETEHIMA HA Pa3JMYHBIX 3TANax HX
(popMupoOBaHUs, IKAJIA OLlEHUBAHHS.

ITokazaTenu oLieHKU

pe3yJIbTaToOB Kpurepuit Komme-
[Inanupyemslie pe3ysbTaThl
OCBOEHUS OLICHUBAHUS TEHLIUU
JUCIUITIINHBI

OcBoenue paszgena | 3Haer  Teopernueckue  OCHOBHI | [IpaBunbHbIe OTBeTHI Ha | [IK-1
Ne 1 JHEPreTHYECKON cymHocTH | Bonpockl Nel-6, 14-18
TEXHOJIOTUIECKUX MPOIIECCOB, | K3aMEHY

OCHOBHBIE  BHJbl  MallUH |
amnmapaToB, 0a3MpyIONIUXCS  Ha
HHEPreTUUECKUX IMpPeoOpa3oBaHUAX
" YHEPTOEMKHX mporeccax
XUMUYECKON TEXHOJIOTHH.

Bnaneer HaBbIKaMH
TEPMOJIMHAMHYECKOTO aHaIM3a
MPOIECCOB,  MPOTEKAIONIMX B
MalIfHAaX U anmapaTax
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ITokazaTtenu onieHKH

pe3ynbTaToOB Kpurepuii Kowmre-
[Inanupyemble pe3yabTaThbl
OCBOCHMS OLICHUBaHUS TEHIIUH
JUCLIUIIAHBI
OcBoenue paznena | Ymeer  npou3BoauTh  pacuersl | [IpaBuibHble oTBeThl Ha | [1K-1
No 2 TEPMOJIMHAMHYECKUX TPOIECCOB C | Bompockl Ne7-13, 25-28
razamu K 9K3aMEHY
OcBoeHue pazjgena | YMeer  mpousBoauTh  pacuersl | [IpaBuibHble oTBeTH Ha | [IK-1
Ne 3 TEPMOAMHAMMUYECKUX IpolLeccoB C | Bompockl Nel9-24  k
napamu HK3aMEHY
OcBoenue paznena | 3HaeT ocobeHHocTu  peanbHoro | I[IpaBuibnble orBeThl Ha | I1K-1
Ne 4 KoMIIpeccopa. Bonpockl  No29-30 «k
YMeer  paccuMTarh  MOILHOCTH | 3K3aMEHY
KOMIIpeccopa M pacxo]l OTBOJUMOM
TEIUIOTHI.
Bnaneer METO/1aMHU
TEPMOAMHAMHYECKOTO aHaym3a
IPOLECCOB,  MPOTEKAIOUIMX B
KOMIIpECCOpax.
VYmeer onenuBath 3¢ ¢dextuBHOCTH | [IpaBunbHbie oTBeTh Ha | [1K-3
paboTHI KOMITpECCcopa. BOITPOCHI Ne39 K
Brnaneer HaBbIKaMU BbIOOpA | DK3aMEHY
ONITUMAJIbHBIX yCI0BUI
[IPOBEJICHUS IIPOLIECCOB,
OTBEYAIOIIUX MUHUMYyMaMm
SHEpPro3aTpar U MOTepb SHEPTUU
OcBoenune paszzaena | 3HaeT crnocoObl noxydyeHuss HU3Kux | [IpaBunbHble oTBeTHI Ha | TIK-1
Ne 5 TeMIeparyp. Boripockl  Ne31-38  «
YMeer  paccuMTaTh  OCHOBHBIE | DK3aMEHY
napaMmeTpsl paboThl XOJIOAMIBHOM
YCTaHOBKH.
Ymeer BoIOMparh onTuMaibHbIe | [IpaBunbHbIe oTBeTH Ha | [1K-3
yCIOBHUSA TpPOBEACHUs Tmporecca, | Bompocsl  Ned0  k
OTBEYalolINe MUHUMYMY | 9K3aMEHY
9HEeprosarpar.
OcBoenue paszzgena | 3HaeT OCHOBBI INpoMblnuieHHoro | [IpaBunbHble oTBeTH Ha | T1K-3
Ne 6 MOJTyYEHUS TEIUIOBOM, | Bompochkl  Ne 41-45  k
MEXaHMUYECKONH U DJIEKTPUUYECKOM | IK3aMEHY

SHEPTHH.
VYmeer oneHuBath 3¢ (HEKTUBHOCTH
paloThI TEIUIOBBIX JIBUTATENEH.

Bnaneer HaBbIKaMH
HCHOJIb30BaHUI BTOPUYHBIX
SHEPTOPECYPCOB.

kana ouenuBanus coorBercTByeT CTO CIIGI' TU(TY) 016-2014. KC YKB/I. Ilopsinok
IIPOBEJEHUS 3a4E€TOB U K3aMEHOB:
MIPOMEXYTOUHAsl aTTecTallsi MPOBOAMUTCA B (opMe HK3aMeHa, ILIKaja OLIEHWBAHUS —

OauIbHAs.
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10.
11.

12.
13.
14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

25
26

3. TunoBbie KOHTPOJIbHBbIE 3aaHUsI AJIsl IPOBeleHUs IPOMEKYTOUYHOMH aTTecTALHM.
a) BonipocsbI 1151 o1ieHKH ¢hOPMUPOBAHHOCTH 3j1eMeHTOB KomneTeHunu IMK-1:

TepMmoguHamuyeckass cucrema. BzauMonelcTBHE CHUCTEMBI C  OKPYXKalolIed Cpeaoi.
OTKpbITas, 3aKpbITast, aAnadaTHas, U30JIMPOBAHHAS, TEPMOIe(OPMAIIMOHHAS CUCTEMBI.
OKCTCHCHUBHBIE W MHTCHCHUBHBIE I1apaMeTpbhl COCTOSIHUS. YPABHEHMsI COCTOSHUS UL
UJEAIBHOTO U peajbHOro razos (ypaBHeHue Kianeiipona-MenneneeBa u ypaBHeHue Ban-
nep-Baanbca).

3aBUCHUMOCTh KOJIMYECTBA MEePEIaBaeMOI TEIJIOTHI, PA0OTHI 3aKPHITOM M OTKPBITONW CUCTEM OT
apaMeTpoB COCTOsIHUSA. M300paxeHne paboThl ¥ TEIUIOTHI B P —V U T — S [uarpaMmMax.
[ToHsATHE UCTUHHOM U CPENHEN TEIIOEMKOCTEN. Y paBHeHHe Maiiepa. Pacuer Tennoemkocren
¢p U Cy UJICANIBHOTO ra3a. 3aBUCUMOCTb TEIUIOEMKOCTH OT IOKAa3aTels MOoIUTponsl (GpopMyna u
rpaduk).

BuyTpennss sHeprus, sHTanenusd. dusnueckuil cmbici. Pacder M3MEHEHUs BHYTPEHHEU
SHEPrUM U SHTAIBIINU UEATBHOTO ra3a.

[lepBblif 3aKOH TepMOAMHAMHUKH (IIepBO€ W BTOpoe YypaBHeHUs). Dusznueckuii cmbIcl,
pa3nuyHble POPMBI 3aITHCH.

Tepmoaunamuyeckuid npouecc. PaBHoBecHOcTh. OOpartumocts. IlomutpomnHsiil mporecc.
BrIBOI ypaBHEHUI NIOJIUTPOIHOTO IPOLECCA.

Pacuer TepMOaMHAMUYECKUX BEIMYUH (paOOThl 3aKPBITOM U OTKPBITOM CHUCTEM, KOJIMYECTBA
TEIUIOThl, U3MEHEHUSI BHYTPEHHEHN 3HEPTUU U SHTAJIBIINK) B IOJIUTPOITHOM IIPOLIECCE.

Pacder sHTpOnUY U €€ U3MEHEHUS B IIOJUTPOITHOM IIPOLIECCE.

YacTHbIe POLIEeCCH UICANBHOTO ra3a. M300paxkeHue Ha fuarpaMMax COCTOSTHHSL.

YacTHble MpoLEecCchl MJealbHOro rasza. PacueT TepMOAMHAMHUYECKUX BeIWYMH (paboThl
3aKpBITOM U OTKPBITOM CHCTEM, KOJIMYECTBA TEIUIOTHI, U3MEHEHUS BHYTPEHHEW SHEpPIrUu U
SHTAJIBITNHN).

AHanIu3 NOIUTPOMHOIO MpoIecca M0 AUarpaMMaM COCTOSTHUS.

Omnpenenenue nokasaress MOJIUTPOIBI. PacueT mpon3BoNIbHOIO IpoLecca HACAIBHOTO Ta3a.
[Ipssmbie u oOpaTHbie 1HKIBL Omnpenenenne >PEGEKTUBHOCTH ITUKIOB (KO3 UIIEHT
MOJIE3HOTO JIEHCTBUSA, XOJIOAMIBHBIA KOA(PHHUIHMEHT, OTONMUTENbHBIH KodpdumenT). Lukisl
KaK METOJ] TEPMOJMHAMHUYECKOT0 aHaJIn3a.

[Tpsimoii nukn Kapro. OCHOBHBIE BBIBOAIBI, NTOJTy4aeMble MpU aHaJIn3€e nukia KapHo.

Bropoii 3akoH TepMOoauHaMUKM. @DU3NYECKHA CMBICI, MAaTEMaTUYECKOE BBIPAKECHUE.
[Tprumeps! (HepaBHOBECHBIN TEIIOOOMEH).

XapaxkTepucTuyeckue QyHKIMH. AHATUTUYECKUE BBIPAXKEHUS, 00JaCTH IPUMEHEHHUS.
Oxceprus. Pusndeckuil cMpica. BeiBox ypaBHEHUS [UIsl pacyeTa DKCEPTrUU U €€ U3MEHEHUS B
TEPMOJMHAMHYECKOM MpoIecce. DKCePreTUUeCKUd K.II. 1.

Peanbnblii ra3. @azoBble NpEBpALLIEHUS IIEPBOIO U BTOPOTO poJa.

Peanbublii ra3. Jluarpammel coctostaust p — T, p —V, T — S, i — S. Kputndeckas touka. TpoitHas
touka. llorpannunsle KpuBble. M300pakeHME YACTHBIX MPOIECCOB Ha JHarpammax
COCTOSTHUSI.

OnpeneneHue mnapamMeTpoB COCTOSIHMSL PpEajlbHOrO Tra3a Ha IOTPaHUYHBIX KPUBBIX.
Omnpenenenne napaMeTpoB COCTOSHUS BIAXKHOTO U IIEPErPETOro napa.

BreiBon ypaBHeHMI asis pacuera TEIUIOTHI MapooOpa3oBaHUSA. 3aBUCHMOCTH TEIIOTHI
napooOpa3zoBaHUs OT TEMIIEPATYpHI U aBieHus. M3o0paxenue B T — S KOOpIMHATaX.
VpaBuenne Kianeiipona — Krnaysuyca. BeiBox ypaBHeHHS, (QU3WYECKHI CMBICIL.
Wuterpanbubie popmbl ypaBHeHHs. CBA3b YpaBHEHHS ¢ AMArpaMMO COCTOSHUS p — T.
PeanbHble Ta3pl. PacueT yacTHBIX NMPOLIECCOB U UX M300pakeHHe Ha JuarpaMmmax COCTOSIHUS p
-V, T—s,i—s.

. TeueHnue razos uepe3 KoHPy30p. [IpenenpHas CKOPOCTh T€UEHUS. YUeT TPEHUS.

. [lonyuenne cBepx3BykoBbIX ckopoctell. Comto JlaBass.
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27. IpoccenupoBanue. JIpoccenb-3pdekr.

28. Ctpyitable anmapatbl. [lpunnun paGotel. Cxema ammapara. KoagduuueHT WHXEKUHU.
N300pakeHue B | — S KOOpIUHATAX.

29. llukn  maeanbHOrO KOMIIpEccopa OJHOCTYNEHYAaToro MW MHOrocTyneHdaroro. Pacuer
MOIIHOCTH U OTBOJUMOM TeIu10Thl. M300paxkenue B p —V u T — S nuarpamMmax.

30. OCOOEHHOCTH PeaTbHOI0 KOMIIPECCOpa U UX yYeT.

31. MeTopl osTyueHusi HU3KUX Temreparyp. OCHOBHbIE MapaMeTphl XapaKTepHU3yoIlrue padoTy
XOJOAUIBHON ycTaHoBKU. OOpatHbii ik KapHo.

32. Boznyminast xonoaunbHas ycraHoBka. Cxema yCcTaHOBKH. PacueT OCHOBHBIX XapaKTepUCTHK.
N300paxenue B p —Vu T — S quarpaMmmax.

33. [lapokoMmipeccioHHasi XOJOAWIbHAs YycTaHoBKa. (Cxema ycTaHOBKU. PacdyeT OCHOBHBIX
xapaktepucTuk. M3oopaxenue B T —S U p — | quarpaMmax.

34. [lapokoMIipeccioHHasi XOJOJWIbHAsA ycTaHoBKa. Cxema YCTaHOBKM. BuHIbpl LIMKIOB U HX
nzo0paxenue B T — S quarpamme. TpeOoBaHuUs K XJ1aJareHTaM.

35. [lapokoMmipeccuoHHasi  XoloAuibHAas ycTaHoBka. C(Cxema yctaHoBku. M3o0pakeHue
XOJIOIOTIPOU3BOIUTEIILHOCTH U 3aTPAYCHHON paboThl B p — I 1 T — S iMarpammax.

36. AGcopOuMoHHas XoJoawibHass ycTraHoBka. C(Cxema ycraHoBku. [lpuHnun paboThL
KoadduumeHT ncnoap30BaHus TEMIIOTHI.

37. [lapoakekTopHas XOJIOAUIbHAS YCTAaHOBKA.

38. Tepmotpancdopmaropsl. [Tpuniun padotel. Koadduuent npeodpa3zoBanus TEIIOTHI.

0) BonipochbI 1151 OLleHKH ¢()OPMUPOBAHHOCTH JieMeHTOB KommeTeHun IK-3:

39. AHanM3 mporecca cxaTtus rasa B Kommpeccope. M3zorepmuueckoe u anmabaTHOE cxKaTue.
[Tprembl CHUXKEHMSI SHEpro3aTpart IpH CKaTUU ra30B BeiOop umcia cTyneHnelt kommpeccopa.

40. ITapokoMIipeccOHHasl XOJOAMJIbHAS YCTaHOBKA. BimsHue Temmeparypbl HCIApEHHs U
TeMIepaTypbl KOHACHCAIIMH HA XOJOIWIbHBIA K03 puLneHT.

41. IIpomblniieHHOEe Tpou3BOACTBO HHepruu. Llukn Penknna. Cxema ycraHoBku. Pacuer
OCHOBHBIX XapakTepucTuk. M3oOpaxxenune B T — S aumarpamme. BausHue temmeparypsl
WCIIapEHUs U TEMIIEpaTypbl KOHACHCAIIUY Ha K.II.]I.

42. Iluxiibl TETIIOBBIX ABUrareneil. OCHOBHBIE TOMYILEHUS, UCIIOIb3YEMBIE ITPU aHAJIN3E LIUKJIIOB.
HeBo3moxkHOCTh peanu3anuu IUKIa ¢ BbICOKMM K.ILJ. [lukiaer Otro m uzens. Ux
CpaBHEHHUE.

43. Iluxn razoBoil TypOuHbl. Cxema yctanoBku. K.m.j. mukna. CpaBHenue ¢ nukiamu OTTO #
Jwnzens.

44, [lepBuuHbIe HICTOYHUKH 3HepTruu. MX xapakrepuctrka. OCHOBHBIE SHEPTOEMKHE MPOLIECCHI.

45. Bropuunsle sHepropecypcsl (BOP). Knaccudukanus. Ilosbiienne mnotenuuana BOP.
[Tpumeps! ucnonszoBanusi BOP (MHOrokopnycHoe BbllapuBaHUE, BHIIAPUBAHHUE C TEILIOBBIM
HacOCOM.)

4. MeToauyecKue MaTepuasbl Ui ONpeaeleHUs MPoUeIyp OLEHUBAHUS 3HAHUIA,
YMeHMii, HaBBIKOB H (MJIM) ONBITA [JAeATEJbHOCTH, XapPaKTePU3YKOIIMX 3TAlbI
(opMupoBanus KoMNneTeHUHH.

[IpomexxyTounast arTecTanus MO JAUCHMIUIMHE TPOBOAUTCS B COOTBETCTBUM C
tpeboBanusimu CTII:

CTO CIIOI' TU(TY) 016-2014. KC YKB/I. ITopsiaok npoBeneHus 3a4€TOB U HYK3aMEHOB.
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