MiHiCTepCcTBO OCBITU | HAYKM YKpaiHU
HauioHanbHUN aepoKOoCMiYHMM YHiBepcuTeT im. M. €. }KyKOBCbKOro

«XapKiBCbKUM aBiaLiMHUM IHCTUTYT»
Kadeapa «AepokocmivyHoi TennotexHikn» (Ne 205)

3ATBEPAXYIO

[@paHT OCBITHLOI Nporpamm

K/K’"ﬂ . Botiko &34 I

(mianue) (M T8 nplmnme)

« 31 » 08 2021 p.

CUNIABYC OBOB’A3KOBOI HABYA/IbHOI AUCLUUNIHU

TexHiYHa TepmognHamiKa
(Ha3Ba HaBYa/IbHOI ANCLUNANIHN)

Fany3sb 3HaHb: 14 EnekTpuyHa iHXKeHepis
(wndp i HaMMeHyBaHHA ranysi 3HaHb)

CneuianbHictb: 142 EHepreTMyHe mawnMHOOYAyBaHHA

(kop, Ta HallMeHyBaHHA cnewiaabHOCTI)

OcsiTHA nporpama: [a30Typb6iHHI YCTaHOBKM | KOMNPECOPHI CTaHLi
(HalimeHyBaHHA OCBITHBLOI Nporpamm)
dopma HaBUYaAHHA: AEHHA

PiBeHb BULW,OI OCBiTU: Neplunii (bakanaBpcbKuit)

Cunabyc BeegeHo B aito 3 01.09.2021 poky

Xapkis — 2021 p.



Po3po6bHuk: Makan M. 1., A.T.H., AoU. o=

(npi3Buwe Ta iHiLianuM, nocaga, HayKOBMIA CTYNiHb Ta BYEHe 3BaHHA) (nianuc)

Cnnabyc HaBYaNbHOI ANUCUMMNNIHM PO3I/IAHYTO Ha 3acigaHHi Kadeapn aepPOKOCMIYHOI
TennoTexHikm (N2 205)

Mpotokon Ne 1 Big «30» cepnHsa 2021 p.

3aBigyBay Kapeapu _ A.T.H., AOLEHT / M.r. rakan

(HaykoBMIA CTyNiHb Ta BYeHe 3BaHHA)  (mignuc) (iHigianun Ta npissuLe)

MoroaskeHo 3 npeacTaBHUKOM 3406yBayiB OCBITH:
-

y

3006yBay f: . O. Ye4yoTKiH
(mignuc) (inigianm Ta npisBMe)




1. 3aranbHa iHpopmauia npo BUKNAZAYA

Fakan [asno [puroposuy, A.T.H.,
poueHT. 3 2004 poKy BUKNAJAE B
YHiBEepCUTETI HACTYNHI AUCUMNANIHN:

- MOJAEeNBaHHA Ta  PO3PaxyHOK
NPOLLECiB B EHEPTreTUYHMX CUCTEMAX;

- cuctemun 3abesneyeHHA TensiOBOro
pexxumy;

- MeToau nporpamysaHHA Ha EOM;

Hanpamu HAYKOBUX  AOCAIOKeHb:
iHXEHEPHUIM CUHTE3 TennoeHepreTny-
HUX cucTem Ansa 06’ ekTiB a€POKOCMIYHOI
TEXHIKWN.

2. Onuc HaBYaNbHOI AUCUUNNIHN

CemecTp, B IKOMY BUKJIAAA€THCA AUCHHILIIHA — 3, 4 cemecTp.
O0csAr TUCUMILTIHA:

9 xpeautiB €KTC (270 rogun), y TOMy 9ucii ayauTopHux — 120 rouH, caMOCTIHHOT poOOTH
3m00yBauiB — 150 roauH.

®opmu 3100yTTH OCBITH

JleHHa, THCTaHIIIIHA.

JIncuuniina — 000B’I3KOBa.

Buan HaBYaabHOI TislJILHOCTI — JISKIII1, caMOCTiitHa po0OoTa 3100yBaya.

Buau KOHTPOJII0 — TOTOYHMIA, MOTYJEHUH Ta MiICYMKOBUH (CEMECTPOBHUI) KOHTPOJIb (1CTIHT).
MoBa BUKJIaIaHHS — YKpaiHCHKA.

Heo0xinni 000B’A3K0Bi NonepeaHi AucHMILTIHU (MpepekBiZuTH) — Qi3uka, BCTyn 10 daxy.

Heo0xinni 000B’A3K0BiI cynyTHi TUCHUNTiIHN (KOPEKBI3UTH) — TAPOTra3oqHAMIKA, OCHOBU
eHepro30epirarounx TEXHOJIOTIH.

3. Merta Ta 3aBAaHHA HaBYa/IbHOI AUCLUUNANIHN

BuBuenHs HaBuyanbHOI AUMCHUIUIIHM «TexXHIYHAa TepMOAMHAMiKa» Mojsrae B (HopMyBaHHI
CUCTEeMH 3HaHb, CIOCOOIB JisUTBHOCTI Ta TBOPYMX 3TIOHOCTEH 3 MaTeMaTHYHUX METOIIB
MO/ICITFOBAHHS TEPMOJMHAMIYHHX TPOLIECIB B TEIUIOCHEPTETUIHUX 00’ €EKTAX.



3aBaaHuA

BuBYMTH OCHOBHI TOJIOKEHHS TEXHIUYHOI TEPMOJWHAMIKH, BMITH BUKOPUCTOBYBATU iX IS
BUPILICHHS 1H)KEHEPHUX 3aB/IaHb B TEIUIOCHEPT€TUYHIN Tramys3i.

[Ticnsa onanyBaHHS JUCIUILIIHYU 3100yBad Ha0y/1e HACTYITHI KOMIIETEHTHOCTI:

e 3IaTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIlIsX.

e 3HaHHSI Ta pO3yMIHHS NMPEAMETHOT 00JaCTl Ta pO3yMiHHS MPOGECIHHOI TiSITLHOCTI.

e 37aTHICTh BUATHCS 1 OBOJIO/IIBATH CYYaCHUMHU 3HAHHSIMU.

e 3IaTHICTB A0 MOLIYKY, 00poOIeHHs Ta aHami3y iHpopMalii 3 pi3HUX JKeped.

e [IpamroBaTi B KOMaHII.

e HaBuyku Mi>0COOUCTICHOI B3aeMOI].

e 3IaTHICTh CMUIKYBaTHCA 3 IPEACTaBHUKAMH 1HIINX MPOQeciHHUX TPy Pi3HOTO piBHSA 9
e Hapuuku 31ilicHeHHs1 6€3MEYHOT AisUTHHOCTI.

e 3naTHICTH 3a0€3MeUyBaTH SKICTh BUKOHYBAHUX POOIT.

daxoBi KOMIIETEHTHOCTI:;

e 34aTHICTh IPOAEMOHCTPYBATH CUCTEMAaTUYHE PO3YMIHHS KIIOYOBUX ACIMEKTIB Ta KOHIIETIIiT
PO3BUTKY Ta3oTypOOOyIyBaHHS Ta MAIIMHOOYAYBAaHHS EHEPreTHYHOTO OOJIaTHAHHSI
KOMITPECOPHHUX CTaHIIIN.

e 3IaTHICTh 3aCTOCOBYBaTH CBOi 3HaHHS 1 PO3yMIHHS AJs BU3HAYCHHS, (OPMYIIOBaHHA 1
BUPIIICHHS 1H)XEHEPHUX 3aBIaHb 3 BUKOPUCTAHHAM TEOPETHUHUX 1 EKCHEPUMEHTAIbHUX
METOIB JIOCHIDKEHHS TMPOIECIB B Ta30TypOIHHMX YCTAaHOBKaX Ta EHEPTEeTHYHOMY
o0J1aJTHaHHI KOMIIPECOPHUX CTaHIIIMH.

e 3naTHICTP aHaNi3yBaTH iHPOPMAIIIO 3 JITEPATypHUX JDKEpeN, 3IIHCHIOBAaTH TMaTEHTHUN
TMOIIIYK, a TAKOK BUKOPUCTOBYBATH 0a3M JaHUX Ta iHII JpKkeperna iHdopMarltii s 311iCHeHHs
npodeciitHOT isTTBHOCTI.

e 31aTHICTh 3aCTOCOBYBATH CTAHJAPTHI METOIW PO3pPaxyHKY NpPH MPOCKTYBaHHI JaeTajeH i
BY3J1iB Ta30TypOiHHOI TEXHIKH 1 eHEPreTUYHOTo 00 HAHHS KOMIIPECOPHHUX CTaHIIIH.

e 31aTHICTE PO3pOOIATH eHepro3depirarodi TEXHOJOril Ta €HEeProomaaHl 3aXOoAH I Yac
MPOEKTYBAaHHSI Ta eKCIUTyaTamii ra3oTypOiHHOI TEXHIKM 1 E€HEepPreTHYHOro OO0JIaTHaHHS
KOMIIPECOPHUX CTaHIIIH.

e 31aTHICTh BU3HAYaTH PEXKHUMHU €KCIUTyaTauii ra3oTypOiHHMX yCTaHOBOK Ta €HEPreTHUYHOIO
oOylalHaHHA KOMIIPECOPHHX CTaHWIH 1 3aCTOCOBYBAaTH CIIOCOOM  paliOHaIbHOTO
BUKOPHCTAHHS CHPOBHHHUX, CHEPreTUYHHX Ta 1HIIUX BUIIB PECYPCIB.

e 3naTHiCcTh 3a0e3MeuyBaTH MOACTIOBAHHS 00’ €KTIB 1 POIIECiB 3 BUKOPUCTAHHSIM CTaHAAPTHUX
1 CIemiaJlbHUX TaKeTiB IporpamM Ta 3aco0iB aBTOMaTH3alii 1HXCHEPHHX PO3PaXyHKIB,
MIPOBOJIUTH €KCIIEPUMEHTH 32 33JJaHUMHU METOJMKaMU 3 00pOOKOIO i aHaIi30M pe3yJIbTaTiB.

e 3parHicTh OpaTH y4acTh y poOOTI Hal IHHOBAaIlIMHUMH IMMPOCKTAMH, BAKOPUCTOBYFOUH METOIH
JOCII JHULIBKOL JISIIIbHOCTI.

Ou4iKye€eThCsI, IO MICIs ONMAaHYBAaHHS TUCHUILTIHM 3100yBadeM OyIyTh IOCSTHYTI HACTYIIHI
pe3yibTaTy HaBYaHHSA 1 BiH Oye:



»  JleMOHCTpPYBaTd 3HAHHA 1 PO3YMIHHSA TEXHIYHOI TEPMOAMHAMIKM Ha PiBHI, HEOOXiTHOMY IS
JOCSITHEHHS PE3yJIbTaTiB OCBITHBOI IPOTPaMH.

» TIPH 4. 3acTocoByBaTd MpPOIECH, CHCTEMH, OOJIAJHAHHS, IHKCHEPHI TEXHOJIOTIl BIAMOBITHO 0
notTped ra30TypO0OyayBaHHS Ta MAIIUHOOYyBaHHS CHEPTeTUYHOTO OOJIAJHAHHS KOMIIPECOPHHUX
CTaHIlii; oOMpaTH 1 3aCTOCOBYBATM TPHUAATHI THIIOBI PO3PaXyHKOBI METOJAW; TNPABUIBHO
IHTepPIPETYBATH PE3yJIbTATH TOCTIIKCHb.

» IIPH 5. BusiBnsatu, ¢opMymoBaTH i BHUPINIYBATH IH)XKCHEPHI 3aBIaHHS BIAMOBIMHO 1O MOTPEO
razoTyp000yayBaHHs Ta MAIIMHOOYIyBaHHS CHEPTETHYHOTO OOJaHAHHS KOMITPECOPHUX CTaHIIIM;
PO3YMITH BaXIIMBICTh HETEXHIYHUX (CYCITUILCTBO, 37IOPOB's i Oe3meKka, HaBKOJIUIITHE CEPEIOBHIIE,
€KOHOMIKa 1 IPOMHUCIIOBICTh) OOMEXEHb.

4. Tporpama HaB4YaNbHOI AUCLUNNIHU

3MicToBHHNA MoayJab 1. KoHIIenTyaJdbLH0-MeTO0X0JI0TrIYHNI 0231 C TePMOIUHAMIKH.

Tema 1. OcHOBHI BH3HAY€HHsI TEXHIYHOI TepMOAMHAMIKU. [IOHATTS TEpMOAMHAMIUHOI CHCTEMH,
KIacudikamis TepMOAMHAMIYHUX cHCTEM. [[OHATTS TEpMOAMHAMIYHOTO TIpoLIeCy Ta iX Kiacudikaris,
TepMoauHaMiuHui 1uki. [lapaMerpu craHy: TepMiuHi Ta KaloOpU4Hi napameTpu ctany. CTpyKkTypa
PIBHSIHHS CTaHy.

- @opma 3auamv: aeKyis, camocmitina poboma.

- Obcse ayoumoproco HaBanmanicenHs. 2-4 200uHu.

- Obcse camocmitinoi pooomu 3000y8auie: 2-5 200uH.

- 0b6o6’sa3xk06i npedmemu ma 3acobu (061aOHAHHA, YCMAMKYBAHHA, Mamepianu,
IHCMpYyMeHmu): 8i0CymHi.

Tema 2. TepMmiuni napamerpu ctany. Kanopuuni napamerpu ctany. CTpyKTypa pIBHSHHS CTaHY.
PiBHsAHHS cTaHy I i1€anbHOTO ra3y. TemmoeMHicTh. BU3HaYeHHS TETIOEMHOCTI 32 MOJIEKYJISIPHO-
KIHETHUYHOIO Teopiero. CyMmilli i1eaabHUX ra3is.

Dopma 3anAmMb: NeKYis, camocmiina poboma.

Ob6cse ayoumopro2o HasaumadiceHus: 4-6 200uH.

- Obcse camocmitinoi pobomu 3000ysauig: 2-5 200uH.

- Jlabopamopni pobomu: «I30mepmHe CMUCHEHHS 8Y2leKUCL020 2d3)y, «AHAN3 npooykmie
320PSAHHA AK CYMIWI I0eaNbHUX 2a3iey.

- 0608’a3k06i npeomemu ma 3acobu  (001AOHAHHA, YCMAMKYBAHHA, Mamepiaiu,
IHCMpYyMeHmu): 3acoou UMIPIOBAHHS, 0ONAOHAHHS OISl CMUCHEHHSL 243y, Kamepa 320psiHHA, NAIUGO.

Tema 3. Ilapamerpu mpouecy: pobota i1 temnora. Ilepmuii 3ak0oH TepMOAMHAMIKH ISl 3aKPUTOI
cucrtemu. /[Bi hopmu 3amucy meprioro 3aKkoHy TepMoauHaMiki. 3akoH J[xoyns. PiBusHHS Maiiepa.
Xapaxkrepuctuuti QyHkuii. PiBHsHHS MakcBena.

Dopma 3anAmMb: NeKYis, camocmiina poooma.

Obcsiz ayoumopHozo nasanmadicenus. 4-6 cooun.

Obcse camocmitinoi pobomu 3000y8auie: 2-5 200uH.

- Jlabopamopni pobomu: «Busnauenns noeHomu 320pAHHA NAIUBA 8 KAMEDI 320PSAHHAY,
«3anosHeHHs 6aKYYMOBAHO20 Pe3ep8yapyy.

- 0608’a3k06i npeomemu ma 3acobu  (001AOHAHHA, YCMAMKYBAHHA, Mamepiaiu,
IHCMpYyMeHmu): 3acoou UMIPIOBAHHS, 6AKYYMHULL HACOC, KAMepa 320PAHHS, NAIUGO.



Tema 4. @opmynroBanHs apyroro 3akony tepmoaunHamiku. [{ukn Kapno. Teopema Kapno. EnTpomis
1 qpyruit 3akoH. OCHOBHA TEPMOJIMHAMIUHA TOTOKHICTh — 00’ €JHaHHS MEPLIOro 1 IPyroro 3aKoHIB
TEPMOJIUHAMIKH.

- @opma 3auamv: aeKyis, camocmitina poboma.

- Obcsae ayoumoproco HABaAHMANCEeHH. 4-6 200uH.

- Obcse camocmitinoi pooomu 3000y8auie: 2-5 200uH.

- 0608’a3k08i npeomemu ma 3acobu  (001AOHAHHA, YCMAMKYBAHHA, Mamepiaiu,
[HCMpPYMeHmMU): HeMAE.

[TigroToBKa 10 MOIYJIBLHOTO KOHTPOJIIO.

3micToBuii MoavJiabL Ne 2. [Iponecn v TepMoMexXaHidYHUX CHCTEMAX.

Tema 5. Aaroput™ aHaiizy TepMOAMHAMIYHOTO Tporiecy. [3oxopHuit mpouec. [300apHuii mporiec.
[3oTepmiunmii poriec. Aniabatuuii mporec. [lomiTpornHuii nmporec i Horo y3araibHIOIOYE 3HAYCHHS.
OCHOBHI TpyIU TEPMOAMHAMIYHUX MPOLECIB.

- @opma 3anams: aeKyisa, camocmitina poboma.

Obcsz ayoumopHozo nasanmaxicenus. 4-6 cooun.

- Obcse camocmitinoi pobomu 3000y8auig: 2-5 200uH.

- Jlabopamopni pobomu: «llpoyecu 6 peszepsyapi, 36i0ku eumikac 2az», «CmucHenHs
no8imps 8 YUNIHOPI NOPUIHEBO20 OBUSYHAN.

- 0608’a3k08i npeomemu ma 3acobu  (001AOHAHHA, YCMAMKYBAHHA, Mamepiaiu,
IHCmpymeHmu). 3acobu 6UMIPIOBAHHS, BAKYYMHUL HACOC, OU3ENAbHUL OBUSYH.

Tema 6. PiBHSHHS MepIioro 3aKoHy TepMOAMHAMIKH i MOTOKY. [ToBHI mapamerpu. PiBHOBakHA
Tedisd ra3y 31 3BEpUICHHAM TeXHIYHOI poOoTu. PoOoTa CTHCHEHHS raszy B iealbHUX KOMIIpecopax
00'e€eMHOr0 1 JWHaAMIYHOTO THMY. baraToctyreHeBli Kommpecopu. BeHTwisTopm 1 Hacocwu.
TepmoauHaMiyHHM aHaMI3 ie€adbHUX KOMIIPECOpPIB 1 JAeTaHjaepiB. BB HepiBHOBa)XHOCTI Ha
MPOIIECH CTHCHEHHSI 1 PO3IIMPEHHS B KoMmmpecopax 1 jaertanaepax. JliicHa poOota peanbHUX
KOMIIPECOPIB 1 JIeTaHepiB.

- @opma 3anuamv: aeKyisa, camocmitina poboma.
Obcse ayoumopno2o Ha8aHmaxiceHus: 4-6 200uH.

- Obcae camocmitinoi pooomu 3000y8auia: 2-5 200uH.

- Jlabopamopni  pobomu: «Enepeobananc euxposoi mpyou.», «Eunepeobananc 6
MmypOOX0N00UTbHUK)Y Y.

- 0b6o6’sa3xk06i npedmemu ma 3acobu (061aOHAHHA, YCMAMKYBAHHA, Mamepian,
IHCMpYyMeHmu): 3acoou 8UMIPIOBAHHS, 8UXPO8A MpPyoa, MypOOXOI00UTbHUK.

Tema 7. Ilpouecu B nudysopax Ta comitax. TepMOANHAMIUHUI pO3paxyHOK BUTIKAHHS ra3y 4epes
3ByXyrounii Hacanok. Kpusa Teudii. [IIBuakicTs 3ByKy. HepiBHOBa)kHa Tedis B KaHaJIaX 3 PAarTOBOIO
3MiHOIO mepepizy. AniabaTHe APOCETIOBaHHS 1 HOr0 BUKOPUCTAHHS JUISI MMiIBUIIICHHS a00 3HUKCHHS
temneparypu razy. AudepeHuiiHuii Ta iHTErpaTbHUN Ipocenb-eekTn. TepMoauHaMika mpouecy
3MIIIYBAaHHS B €MKOCTI. 3MIIIaHHs 1 PO3JAIJIEHHS MOTOKIB rasy. TepMoaMHaMIUHUI aHai3 Kamep
3TOPSIHHS 1 PEKYTIepaTUBHUX TEIUIOOOMIHHUKIB.

- @opma 3auamv: aeKyis, camocmitina poboma.
- Obcse ayoumoproco HABaAHMANCeHHs. 4-6 200uH.
- Obcse camocmitinoi pooomu 3000y8auie: 2-5 200uH.



- Ob6o6’sa3xk06i npedmemu ma 3acobu (061aOHAHHA, YCMAMKYBAHHA, Mamepian,
IHCmMpyMenmu): Hemae.

[ligroroBka 10 MOJIyJIbHOTO KOHTPOJIIO.

3micToBuid MoavJabL Ne 3. Cucremu 3 dhasoBuMu nepexoanamMu. Bosore nmosirps.

Tema 8. OcoGnuBocTi omucy cucteM 3 (a3oBUMHU INepexogamu. PiBHSAHHA mepepo3nofiry ¢as.
[IpaBuno ¢a3 ['i66ca. Pa3oBi niarpamu. MexoBi KpuBi, KpUTHYHA TOYKA. TeruioBuii epexT hazoBoro
nepexony. [Tapamerpu a3 Ha mexxoBiit kpusiil. PiBusuua Knaneiipona-Kinaysiyca. [Tutomuii 06’em,
SHTAaJIBITIsI Ta SHTPOIIiS MApy Ta PIAWHU Ha MEXOBiM KpuBiil. /J[Boda3oBa 30Ha. CTymiHb CyXOCTI.
TepmoauHaMiyHi  BJIACTMBOCTI HeAorpitoi piauHu. OOYMCIEGHHSA eHTajJbMii Ta EHTPOIii.
TemnoemHicTh HENOTpiTOI piAWMHM, BIUIMB Ha Hel TeMreparypu 1 THUCKy. TepMoanHamivHi
BJIACTUBOCTI neperpitoi napu. EHTanbmis Ta eHTporis neperpitoi napu. 3aaexHiCTh TEIIOEMHOCTI
HeperpiToi mapu BiJ THCKY i TeMnepaTypu. Tabmuil Ta giarpaMu TepMOIWHAMIYHUX BJIACTHBOCTEH
¢a3. Bonore nositps. Kanopuusi BiaactuBocTi Bojororo noBitps. I-d miarpama Bonororo moBiTps.
TepMoauHAMIYHI POIIECH Y BOJIOTOMY TOBITPI.

- @opma 3auamv: 1eKyis, camocmitina poboma.
Obcse ayoumoprozo Hasanmadxicenus: 4-6 200uH.
- Obcse camocmitinoi pooomu 3000y8auie: 2-5 200uH.

- 0b6o6’sa3xk06i npedmemu ma 3acobu (061AOHAHHA, YCMAMKYBAHHA, Mamepianu,
IHCmMpyMenmu): Hemae.

[TigroToBKa 10 MOIYJIBEHOTO KOHTPOJIIO.

3micTroBHHA MOAvVJaL Ned. IIMKIN TEeNJIOCHJIOBHX VCTAHOBKAX TA XOJOAWJILHHUX YCTAHOBOK,
TEIJIOBHX HACOCIB

Tema 9. TeroBa MalmvHa; BU3HAUCHHS 11 CTPYKTYpH 3 BAKOPUCTAHHSM TIEPILIOTO 1 JPYTOro 3aKOHIB
TepMO,Z[I/IHaMlKI/I [Tpsmuii 1 oOepHEHUM IMKIM, TEIUIOBUHM ABUTYH 1 TEIUIOBMM Hacoc. Brums
HEpiBHOBXKHOCTI Ha edektuBHicTh nukiIiB. [ukn Kapro ta #ioro KKJI. Meronu mopiBHSHHS
piBHOBaXXHUX IMKIiB. L{ukian razoTypOiHHUX yctaHoBOK. L{ukn BpaiiToHa sk ocHOBa poGoyoro
nporecy ['TY. PereneparuBauii uxit. I'TY 3 mpoMiXKHUM OXOJIOKEHHSIM 1 TIAIrpiBOM poOOYOro
tina. I'TY 3amkHeHoro nukiy. Llukim ra3oTypOiHHMX aBiallifHMX JIBUTYHIB: TypOOpPEakTHBHOTO,
TypOOTBHHTOBOTO, TypOOBAIBHOTO, JBOKOHTYPHOTO, 3 (POPCAXKHOIO KaMeporo. 3arajibHe MPaBHIIO
OJIep’KaHHS BUCOKOC(QEKTHMBHOIO LMKIY TEIUIOBOrO ABMIyHA. [HIMKaTOpHa AiarpaMa TEIUIOBOTIO
JIBUTYHA MEPI0JUYHOI Aii; nepexia Bia Hel 10 TepMoanHaMiyHoro aHasiory. Hukmu asuryHis: OtTo,
Huzens, Tpunknepa; ix KK/ ta cmiBctaBnenns. [uknu napotypOinnux yctanoBok. Lukn Kapuo ta
fioro TexuiuHa peamnizaiis. [{ukin Perkina mpocTuii 1 3 meperpiBom napu. BrumB mapaMeTpiB UKy
Ta BIIACTUBOCTEN poOOYOro Tijia Ha eeKTUBHICTh LUKy Penkina. Korenepamiiitnuii nuki. binapsi
k. KomOinoBaHi razonapotyp0OinHi yeraHoBku. ['TY y cknani mapotypOinHOi ycraHoBku. [ TY
3 BIOPCKYBaHHIM BoJu a00 mapu. Y TUIi3alliiHUN ITUKIT.

- @opma 3ausamv: aeKyis, camocmitina poboma.

- 06cs2 ayOumopHo20 HABAHMANCEHHS: 4-6 200UH.

- Obcse camocmitinoi pobomu 3000y8auig: 2-5 200uH.

- 0608’a3k06i npeomemu ma 3acobu  (001AOHAHHA, YCMAMKYBAHHA, Mamepiaiu,
IHCmMpYyMeHmu): HeMae.

Tema 10. 3aranpHi BIIOMOCTI PO XOJOIWIBHI Ta TEIJIO HACOCHI yCTaHOBKH. L{ukim moBiTpsiHOT Ta
MapOKOMIIPECOPHOT XOIOAMIBHUX YCTAaHOBOK. TeTIOHACOCHI YCTaHOBKH.



- @opma 3ausms: aeKyis, camocmitina poboma.

- Ob6csaz ayoumopHozo nasanmaxicenus. 4-6 cooumn.

- Obcse camocmitinoi pobomu 3000y8auig: 2-5 200uH.

- 0008’sa3xk08i npedomemu ma 3acodu  (001AOHAHHA, YCMAMKYBAHHS, Mamepiaiu,
IHCmMpYyMeHmu): HeMAE.

[ligroroBka 10 MOJIyJIbHOTO KOHTPOJIIO.

5. lHauBiayanbHi 3aBaaHHA.

YuboBwuii 11aH nepeadavae BUKOHAHHS B IKOCTI 1HAMBIyaJIbHOTO 3aBJIaHHS 2 pO3PaXyHKOBUX POOIT.
Burpatu uyacy Ha iX BUKOHaHHS ckiajgaroTh 20 Ta 28 TOAMH BIANOBITHO 3a PaxyHOK o0cAry
caMOCTiHHOT poOoTH. PesynbTaT BUKOHAHHSA POOIT CTYIEHT MOJA€ Yy BUIUISL TMOSCHIOBATHHUX
3ammcok obcsrom Oist 10...15 cTopiHOK.

B nepuiii po3paxyHkoBiii po0oTi Mae Ha MeTI 3aKpINUTH BIAMOBIAHI TEOPETHUYHI 3HAHHS 1
oJiepKaTh HEOOXiIHI HAaBUYKM NMPAKTHYHUX PO3PaxXyHKIB TEPMOJMHAMIUHUX IMapaMeTpiB CyMilli
HPOIYKTIiB 3rOPSHHS PAKETHOTO JBUTYHA.

BxiaHi naHi: THCK, TeMIepaTypa, 00’ €MHI 10J1i TPOAYKTIB 3ropsiHHs. Tpeda BU3HAUUTH: Ta30BY CTATY
CyMIiIII, MacoBi J10J11 TPOAYKTIB 3TOPSIHHSI, TETUIOEMHICTD MPOIYKTIB 3TOPSHHS Ta CYMIllll, TOKa3HUK
130€HTPOITH, TYCTUHY Ta MTUTOMHI 00’ €M CyMIIlli, MOJIEKYJIIPHY Macy MPOAYKTIB 3TOPSHH Ta CyMiIlIi.

PoGoTy BHKOHYIOTH HPOTSATOM HIOCTOTO-AECATOrO THXKHIB TPETHOTO CEMECTpPY; Ha OJMHAMLATHH
THOKJICHb NMpHU3HAYeHHH 11 mpuiiom. bamu 3a po3paxyHKOBY poOOTy HapaxOBYIOTh 3TiHO SIKOCTI Ta
CBO€YACHOCTI i1 BUKOHAHHS.

Jlpyra po3paxyHkoBa po0oTa Mae Ha METI 3aKpIilIUTH BiAMOBIIHI TEOPETHYHI 3HAHHS 1 O/IEp)KATH
HEOOXI/THI HABUYKH MPAKTUIHUX PO3PAXYHKIB TEPMOJUHAMIYHUX MPOIIECIB. 3 OISy HA MalHOYTHIM
¢ax TeMO10 po3paxyHKOBHUX pOOIT € TEPMOANHAMIUHUI aHANI3 IUKIY TypOOpEaKTUBHOIO JABUTYHA.

Ockinbku auctumuriHa « TexHiuHa TepMOIMHAMIKa» PO3IJIsiIae poOO0Ui MPOIIECH TEIJIOBUX MAITUH Ta
iX By3JiB y iJeaJlbHOMY BapiaHTi 3/iiiCHEHHs, B 3rajaHiii poOOTi yci po3paxyHKH BHUKOHYIOThH
BIJIMTOBIJTHO 10 00OPOTHHX (PIBHOBAXKHUX ) MPOIIECIB 1 CTAHIB.

BxiaHi 1aHi: mapaMeTpu 0TOUYI0YOr0 CepeJOBUIIA, IIBUAKICTD IIOTOKY MOBITPS, IOBHA TEMIIepaTypa
Ha BXOJIl B TypOiHy, MacoBa BUTpaTa MOBITPSI.

Posrnspatoreess TOBHI mapameTpu. Tpeba BU3HAUUTH ONTHUMAJbHY CTYIIHb CTUCHEHHS B
KOMITIpECOopi, o 3a0e3neuye MaKCUMaJIbHy poOOTY JIBUTYHA; /TSl BU3HAYCHOI ONTUMAIBHOI CTYIICHI
CTHCHEHHSI B KOMITPECOpI OOUUCIIUTH TEPMiUHI Ta KAJIOPUYHI IapaMeTpH B XapaKTEPHUX PO3TUHAX
JIBUTYHA Ta MOOYAyBaTH IUKIN B p-V, T-s, i-S KOOpAWHATAX JIJIsl TIOBHICTIO 3BOPOTHHUX MPOIIECIB Ta
NPOIIECIB 3 ypaxyBaHHIM BTpaT (HE3BOPOTHHX). Takok po3paxoBYIOThCS IHTErpasibHI MapaMeTpu
JIBUTYHA 3 3BOPOTHHMH Ta HE3BOPOTHUMHU TIPOIIECAMH.

Po6oTy BHKOHYIOTH MPOTATOM JECATOTO-4YOTUPHAMISATOTO TIKHIB YETBEPTOTO CEMECTpy; Ha
I’ ITHAIITANA TYOKIACHb TIPU3HAYeHUU i1 mpuiioMm. bamm 3a po3paxyHKOBY poOOTy HapaxoBYIOTh
3TiTHO SIKOCTI Ta CBOE€YACHOCTI 11 BUKOHAHHS.

6. Metoau HaBYaHHA

CrnoBecHi, Ha04HI, TPAKTHYHI.

7. MeTtoaun KOHTpOIO

[TorouHunit KOHTPOJIb (TEOPETHYHE ONUTYBAHHS W PO3B’sA3aHHS MPAKTUYHUX 3aBJIaHb), MOIYJIbHUN
KOHTPOJIb (TECTYBaHHS 32 PO3JLIaMU KypCy) Ta MiICYMKOBUH (CEMECTPOBUIA) KOHTPOJIb (1ICIIHT).



8. Kpwurepii ouiHloBaHHA Ta po3nogin 6anis, AKi OTPMMYIOTb CTYyAEHTH

Cemectp Ne3
banu 3a ogHe KinbKicTb CymapHa KinbKicTb
CKnagoBi HaBYanbHOI poboTn 3aHATTA (3aBAaHHA) 3aHATb 6anis
min | max (3aBAaHb) min max
3mictoBHUI mogynb 1
PoboTa Ha nekuisax 0 0.5 8 0 4
ESE?THaHHﬂ i 3axmMcT n1abopaTopHUX 1 4 3 3 1
MoaynbHUIN KOHTPO/b 20 30 1 20 30
3micToBHUMIN mogynb 2
PoboTa Ha nekuisx 0 0.5 8 0 4
MoaynbHUIN KOHTPO/Ib 25 35 1 25 35
BMKOHaHHA i 3axucT PP 12 15 1 12 15
Ycboro 3a cemectp 60 100
Cemectp Ned
bann 3a ogHe KinbKictb CymapHa KinbKictb
CknapnoBi HaBYa/ibHOI pob0OTH 3aHATTA (3aBAaHHA) 3aHATb 6anis
min | max (3aBAaHb) min max
3micToBHMII mogynb 3
PoboTa Ha nekuisx 0 0.5 7 0 3.5
Ez;?rHaHHﬂ i 3axm1cT N1abopaTopHUX 1 4 5 5 8
MoaynbHUIN KOHTPO/Ib 21 25 1 21 25
3micToBHMIA moaynb 4
PoboTa Ha nekuisx 0 0.5 9 0 4.5
MogaynbHUN KOHTPOIb 20 24 1 20 24
Ez;?rHaHHH i 3axXMcT N1abopaTopHMX 1 4 3 3 12
BrKOHaHHA i 3axumcT PP 14 23 1 14 23
Ycboro 3a cemectp 60 100

MpuitHATa WKana ouiHIOBAHHA

Cyma banis 3a BCi Bujw Or1iHKa A1 €K3aMEeHY, Kypco8o2o npoekmy (poOOTH), MPAKTHKH
HaBYaJIbHOI IisJIHOCTL 1 a Y, Kvp P VP > 1P
90-100 BIZIMIHHO
75-89 nobpe
60-74 3aJI0BLILHO
01-59 HE3aJIOBUTHHO 3 MOKJIMBICTIO TOBTOPHOTO CKJIAIaHHS

3a BUKOHAHHSA J1a00PaTOPHUX POGIT CTYIEHT B 3aJISKHOCTI BiJ OIIIHKHM OTpuUMYe€ Bix 1 1o 4 Gais.




10

3a po3paxyHKoOBY poOOTY CTYACHT B 3aJICXKHOCTI BiJl SKOCTI BUKOHAHHS POOOTH Ta BIATOBIiIEH Ha
3aMUTaHHA y YCHIN (OopMi OTPUMYE HACTYIIHI OLIIHKH:

«3a70BUTLHO» - po0OTa BHKOHAHA Ta O(OpMIICHA, CTYACHT BIAMOBITA€ HA THUTAHHA, SKi
BIJTHOCSITBCSI /IO pOOOTH 3 IIOMUJIKaAMH, ajie JIOTiKa BiAMOBiAeH nmpaBuibHa — 12 (14) Garis.
«1100pe» - poboTa BUKOHAaHA Ta 0OpMIICHA, CTYJICHT BIJIIOBI/Ia€ HA MUTAHHS 3 HE3HAYHUMH
nomuikamu- 13 (17) Gamis.

«BIZIMIHHO» - po0OTa BUKOHaHa Ta O0()OpMIJICHA, CTYJCHT BiANOBijae Ha muTaHHA - 15 (23)
OariB.

CemecTpoBHiA KOHTPOJB (ICTIUT/3aT1K) MPOBOAUTHCS y pa3i BIAIMOBH CTyACHTA BiJl 0ajiB TOTOYHOTO
TECTYBaHHS 1 32 HASIBHOCTI JIOITYCKY /10 i1CTIUTY/3aJIiKy.

Jomyckom 10 icnuTy/3a0iKy € 31a4a ycix JadopaTopHux podiT Ta po3paxyHKOBOI po0oTH.

I1ig yac ckilaganHs CeMECTPOBOTO ICIIUTY CTYIEHT Ma€ MOXJIUBICTh OTpUMaTu MakcuMyMm 100 Oais.

Moty IbHUH KOHTPOJIb Ta ICIHT MPOBOJUTHCS Y BUIJISI TECTYBaHHA. TeCT BKIIFOYA€E TCOPETUYHI, Y
BIJIOBITHOCTI 10 MOJYJIs, Ta IPAKTUYHI 3aBIAHHS.

Jlist OTpUMaHHS MMO3UTHBHOT OLIIHKH CTY/IEHT TOBUHEH MiATBEPIUTH 3HAHHS TAa OTPUMAaHI HABUYKH,
AK1 J03BOJIATH PO3pPOOJSATH 3MICTOBI Ta MAaT€MaTU4HI MOJENl TEPMOJMHAMIYHMX IPOLECIB B
TEIIOCHEPreTUYHUX 00’ €KTaxX.

CTyAeHT NOBUHEH BMITH:

BusHavatu TepmiuHi mapamMeTpH CTaHy B TEPMOJMHAMIYHOMY ITPOLEC], 3MIHY KaJOPHYHHUX
IapaMeTpiB CTaHy B TEPMOAMHAMIYHOMY IIPOLECI.

BusHauatu Miclenon0KeHHs, BETUYHUHU 1 JDKepeaa TepMOIUHAMIYHOT Hee(eKTUBHOCTI B
CUCTEMI.

AHaui3yBaTH OCHOBHI TEPMOJIMHAMIUHI XapaKTEPUCTHKHU CTaHy 1 MPOLECy 3a JIOMOMOI0I0
METOAIB TU(EPEHIIaIbHOTO YHCICHHSI.

I'padgiuno 300pakyBaTh MpoLecd B TEePMOAMHAMIYHHMX KoopauHaTtax. Ckiaaatu
eHeproOaIaHcy MPOLECiB 1 aHaTI3yBaTH HAJISKHICTH MPOIECY A0 TIEBHOT TPYIIH.
BukopucroByBatu Tabmuui, aiarpamu Ta EOM nporpamu TemnodisnuHuX BIacTUBOCTEH
JUIsL pO3PaxyHKY TEPMOAMHAMIUYHUX MPOLIECIB.

Po3paxoByBaTu mapaMeTpu TpOLECIB BUTIKAHHS, JPOCENIOBAHHS, HAarHiTaHHA Ta
po3mmpeHHs 0e3 ypaxyBaHHS 1 3 ypaxyBaHHSIM HE3BOPOTHOCTI.

Po3paxoByBaTu nmapaMeTpu MpoLeciB CTUCHEHHs Ta pO3IIMPEHHS ra3iB B KOMIpecopax Ta
neranzepax. BpaxoByBaTy BIUTUB HE3BOPOTHOCTI Ha €()EKTUBHICTH MPOIIECIB CTUCHEHHS Ta
PO3LIMPEHHs B KOMIpecopax Ta JeTaHepax.

Cknamati MaTepiaibHi, CHEpPreTHYHi OalaHCH Ta pO3PaxOBYBaTH BEIWYMHH TOTOKIB
eHeprii, sIKi BXOJATh B PIBHAHHS €HEpreTUYHOro 6anaHcy. BusHauatu HE3BOPOTHOCTI Ta iX
BIUIMB Ha TEPMOJWHAMIUHY €(QEKTHBHICTH TEIUIOBUX MPOIECIB Ta TEIUIOBHX MAIIWH 1
BinHocHi KKJ]I o6nagHanHs 3 ypaXyBaHHSIM HE3BOPOTHOCTI MPOIIECIB.

BukopucToByrouH giarpaMy BOJIOTOTO TOBITPSI BUKOHYBATH aHANITHYHI PO3PaxXyHKH IS
BOJIOTOT'O MOBITPSI.

Po3paxoByBaTu mapameTpH MpoLEciB B CUCTEMAax 3 (a30BUM IEPETBOPECHHSIM.
Po3paxoByBaTu nmapamMeTpy TEpMOAMHAMIYHUX IUKJIIB TEIJIOBUX JABUTYHIB, XOJIOAUIBHUX
YCTaHOBOK Ta TEIUIOBUX HACOCIB;

Cknamati MatepiaibHi, €HEpreTHuHi OalaHCH Ta pO3PaxOBYBaTH BEIMYMHM IOTOKIB
SHepTii, IKi BXOJATH B PIBHAHHS €HEPreTUYHOTO OanaHcy. BusHauaT HE3BOPOTHOCTI Ta iX
BIUIMB Ha TEPMOJMHAMIUHY €(EKTHBHICTh TEIJIOBUX MPOILECIB Ta TEIUIOBHX MAIIUH 1
BigHocHI KKJI o0nanHanHs 3 ypaxyBaHHSIM HE3BOPOTHOCTI MPOIIECIB.
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KpuTepii ouiHioBaHHA po60Tn 3406yBaua npoTArom cemecrpy

CemecTpNe3

3anoBisibHO (60-74). Iloka3atu MiHIMYM 3HaHb Ta YMiHb. 31aTH JJaOOpaTOpHI poOOTH, 3aXUCTUTH
PO3paxyHKOBY pOOOTY Ta 31aTH TECTyBaHHS.

3HaTH TEpMiuHI TapamMeTpH CTaHy, OCHOBHI TEPMOJWHAMIUHI TPOLECH, PIBHSHHS CTaHy ISt
17IealbHOTO Ta3y, CyMillll iJeadbHUX Tra3iB, KaJIOPUYHI MapaMmMeTpu CTaHy, MapaMmeTpu MpOIECy
(poboTa 1 TeroTa, TEMIOEMHOCTI), IEPIINI 3aKOH TEPMOAMHAMIKH JUIsl 3aKPUTOI CUCTEMHU, PIBHSHHS
Maiiepa, nuxi KapHo, anroputm aHasizy TepMOJMHAMIYHOTO MPOLECY, PIBHSAHHS MEPIIOTO 3aKOHY
TEPMOJMHAMIKH JUIS TIOTOKY, IIOBHI MapaMeTpH, TEPMOIMHAMIUYHUI aHalli3 KOMIIPECOpPIB 1
JeTaHaepiB, NiCHYy poOOTa KOMIIPECOPIB 1 JeTaHAepiB, TEPMOJAUHAMIYHUI PO3PAXyHOK BUTIKAHHS
ra3y, IBUAKICTb 3BYKY, NU(EPEHIIIIHNI Ta IHTErpaIbHUN ApOceiib-e()eKTH.

VYMiTH: BU3HAYaTH TEPMIYHI Ta KaJOPUYHI MapaMeTpu CTaHy, pO3pPaXxOBYBaTH OCHOBHI
TEPMOJIMHAMIYHI XapaKTEPUCTHKH TPOIeCy, rpadivHo 300pakyBaTH MPOIECH B TEPMOJIMHAMIYHUX
KOOpJMHATAX, PO3PaxoBYBaTH MapaMeTpH IMPOIeCy BUTIKAHHS, CTUCHEHHS Ta PO3IMIMPEHHS Ta3iB B
KOMITpECOpax Ta AeTaHaepax, Bu3HauaTH BiqHocH1 KK/ oOnagHanHs 3 ypaxyBaHHSIM HE3BOPOTHOCTI
MPOIIECIB.

Jodpe (75-89). TBepmo 3HaTH MiHIMYM. 3/1aTH JIaOOpaTOpHI POOOTH, 3aXUCTHTH PO3PAXYHKOBY
pobOTy Ta 3maTW TeCTyBaHHS. YMITH: BU3HAYaTH MICHENONOKEHHS, BEIMYMHH 1 JDKepesa
TEPMOIMHAMIUYHOI HEe()EeKTUBHOCTI, BUKOPUCTOBYBAaTH TaONUWI, JdiarpaMu Terio(izsmuHuX
BJIACTHBOCTEH UIs PO3PaxyHKY TEPMOJMHAMIYHUX MPOILECIB, PO3PAXOBYBATH MapaMETPH CyMillli
17leaJIbHUX ra3iB, NapaMeTpy peajabHUX Ira3iB.

Bigminno (90-100). 31aTi Bci KOHTPOJIbHI TOYKH 3 OLIIHKOIO «BiAMIHHO». JIOCKOHANBHO 3HATH BCi
TEMU Ta YMITH 3aCTOCOBYBATH iX.

CemecTpNe4

3anoBiibHO (60-74). [lokazatn MiHIMYM 3HaHb Ta YMiHb. 3JaTH JIaAOOPAaTOPHI POOOTH, 3aXUCTUTH
PO3paxyHKOBY poOOTY Ta 371aTH TECTyBaHHS.

3natu npaBwio (a3 ['160ca, piBsHHsA Knanelipona-Knaysiyca, TepmiyHi Ta KaJopuyHi TapamMeTpH
n1B0(a30B0Oi 30HU. BIACTUBOCTI BOJIOTOro MOBITps, [-d niarpama Bosiororo moBitpsi, TepMOAUHAMIYHI
MIPOIIECH y BOJIOTOMY TOBIiTpi, Ik bpaiitona, nukmm Otro, Huzens, Tpunknepa, ix KK] ta
CHIBCTABJICHHS, LUKIM NApOTypOIHHUX YCTAHOBOK, IUKJIM TOBITPSHOI Ta MapOKOMIPECOPHOI
XOJIONMIIBHUX YCTaHOBOK.

VYMiTH: BUKOHYBaTH pO3PaxyHKH IIPOLECIB y BOJOIOMY THOBITpi, Yy cuctemMax 3 (a3oBUM
IEPETBOPEHHSAM, PO3PaXOBYBaTH IapaMEeTpH TEPMOJMHAMIUYHUX IHUKIIB TEIUIOBUX JIBUTYHIB,
XOJOAMIBHUX YCTAaHOBOK Ta TEIJIOBUX HACOCIB;

Hoope (75-89). Tepno 3Hatu MiHIMyM. 37aTH jJabopaTopHi poOOTH, 3aXHCTHUTH PO3PAXyHKOBY
poboTy Ta 31aTH TECTyBaHHA. YMITH: CKIQJaTH MaTepiaibHi, EHEpreTHyHi OalaHCcH Ta
pO3paxoByBaTH BEJIIMYMHU TIOTOKIB €HEprii, Ikl BXOIATh B PIBHAHHS C€HEPIETHYHOTO OalaHCy,
BusHavatu KKJI obnanHaHHs 3 ypaxyBaHHIM HE3BOPOTHOCTI MPOIIECIB.

Binminno (90-100). 31aTi BCi KOHTPOJIBHI TOYKH 3 OIIIHKOIO «BiIMIHHO». J{0CKOHAIBHO 3HATH BCi
TEMH Ta YMITH 3aCTOCOBYBATH iX.

9. MoniTuKa HaBYaNIbHOrO Kypcy
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BianpairoBaHHs MPOMyIIEHUX 3aHATh B1IOYBA€THCS BIAMOBIIHO J0 PO3KIaAy KOHCYIbTAIlH,
32 TMONEPeIHIM TIOTOJDKEHHSAM 3 BHKJIagayeM. [IWTaHHSA, IO CTOCYIOThCS —aKaJaeMIdHOI
JOOpOYECHOCTI, PO3rIIsAfae BHKIAAad abo 3a MpOIenypor, BU3HAueHOW Yy [lomokeHHi mpo
aKaJeMiuHy JOOPOYECHICTb.

10. MeTtoaunyHe 3abe3neyeHHA Ta iHGopMmaLiliHi pecypcu
[Tinpy4HUKY, HaBYAIbHI MOCIOHUKY, HABYAIBHO-METOINYHI MOCIOHUKH, KOHCTICKTH JIEKIIii,
METOAMYHI pEeKOMEHJaMii 3 MPOBEACHHS JTA0OpaTOPHUX pOOIT TOIIO, SKi BUIAHI B YHIBEpCHUTETI
3HAXOATHCA 33 IOCUIIAHHSIM:

e http://library.khai.edu/catalog?clear_all params=0&mode=KNMZ&lang=ukr&caller_mode
=SearchDocForm&ext=no&theme path=0&themes basket=&ttp themes_basket=&disciplinesearc
h=no&top_list=1&fullsearch_fld=&author fld=%D0%A0%D0%BE%D0%BC%D0%B0%D0%BD
%D0%BE%D0%B2&docname_fld=&docname_cond=beginwith&theme _context=%D0%A0%D]1
%96%D0%B7%D0%B0%D0%BD%D0%BD%D1%8F+%D0%BC%D0%B5%D1%82%D0%B0%
D0%BB%D1%96%D0%B2&theme_cond=all_theme&theme_id=0&is_ttp=0&combiningAND=0
&step=20&tpage=1

e (CropiHKa AUCHUILTIHU 3HAXOIUTHCS 32 MOCUITAHHSAM:
https://mentor.khai.edu/course/view.php?id=2867
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