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MOSICHIOBAJIBHA 3AIIUCKA

CydacHa cucTema BUIIOI OCBITH YKpaiHM BHMarae BIPOBAHKCHHS 1HHOBAIlIHHUX
MiIXOIB 10 BiOOpY HAWOUIBII MEPCIIEKTHBHUX, MOTHUBOBAHUX 1 KOHKYPEHTO3JIATHHX
¢daxiBiiB. Bu3HauanibHUM KPUTEPIEM Y IIbOMY MPOILIECi € BUCOKUH piBEHb C(POPMOBAHOCTI
npodeciiHuX KOMITIETEHTHOCTEH, a TaKOX 37aTHICTh e(PEKTHUBHO MOETHYBATH TEOPETUIHI
3HaHHS 3 MPAKTUYHUMU HaBUYKaMu y chepi MaiiOyTHBOT ipodeciitHol TisSTBHOCTI.

[Iporpama ¢gaxoBoro BCTYIHOI0 BUIIPOOYBaHHS 1)1 abITYPIEHTIB, 110 BCTYIAIOTh Ha
HaBYaHHS JUIs 3000yTTS OCBITHBOTO CTyMHeHs MaricTpa 3i coemianbHocTi G4 -
“EneproBupoOHHIITBO”, OCBITHBO-TIpOdeciitHOi nmporpamu « TemioeHepreTukay Ha OCHOBI
OCBITHBOTO CTYyTEHsI OakajlaBpa/Marictpa, OCBITHbO-KBaJIl(PiKaifHOTO PiBHS CHEIiaicTa,
3100yTOro 3a 1€ ad0 IHIIOK CHEMIATBHICTIO YKIaAE€HO HAa OCHOBI TAKUX HOPMATHUBHO-
MPaBOBUX IOKYMEHTIB:

1. 3akoH Ykpainu «IIpo ocBity» Big 05.09.2017 Ne 2145-VIII.
2. CrannmapT BUIIOI OCBITH 3a cremianbHICTIO 144 «TernnoeHepreTrkay A Mepuioro

(6akanmaBpCchKOTO) piBHS BHINOI OCBITH (3aTBepmxeHoro Hakazom MOH Bix 04.03.2020

Ne372) (https://surl.li/mitiku).

3. [TonoxeHHs1 Mpo OpraHi3aliio OCBITHHOrO Ipolecy B HalloHaasHOMY YHIBEPCHUTETI

«[TonraBchka nomiTexHika imeHi KOpis Konapatioka» (http://surl.li/nflhjj).

4, Po3knanu ex3ameHiB Ta 3aliKiB, 10 PO3MIIIYIOTHCS Ha YHIBEPCUTETCHKOMY MOPTai
(https://surl.li/zdgshd).
5. [Tonoxenusi «IIpo ex3amenariiiny komicito B HarlioHambHOMY YHIBEPCHUTETI

«ITonraBcrka nomitexnika imeni FOpist Konapatiokay (http://surl.li/jsbazl).

6. [TonoxeHnHss mpo  BperyioBaHHA  KOHQuikTHUX  curyauid B HVYIIII
(http://surl.li/qgfsml). [lns npodinakTuky 3anmodiraHHs KOPYIIi B YHIBEPCUTETI JOCTYMHA

CKpHMHBKA JIOBipH Ta Jiie AHTUKOpYyMIliiiHa nporpama (https://cutt.ly/mEXmS2s).

daxoBe BCTyIIHe BUNPOOYBAHHA MA€ HA MeTi BUSHAYMTH:
- PIBEHb 3aCBOEHHS TEOPETUYHOTO MaTepiany;
- BMIHHS 3aCTOCOBYBATH 3HaHHS y MPAKTUYHUX CUTYAIlisX;

- 3/IaTHICTh AHAJII3yBaTH, OLIHIOBATU Ta MPUHAMATH OOIPYHTOBAHI PILLIEHHS Y

cepi nmpodeciitHOT TiATbHOCTI.
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BceTynmHukM NOBUHHI IPOJAEMOHCTPYBATH:

- BOJIO/IIHHSI OCHOBHUMH TIOJIOKEHHSIMU TTPOQECIMHO OPIEHTOBAHUX JUCIIUILIIH,

- TOTOBHICTH JI0 CaMOCTIMHOI IMemaroriyHoi, KOHCTPYKTOPCHKOI Ta HAyKOBO-

JOCTIAHOT pOOOTH;

- chopmMoBaHi 3arajibHi Ta (haxoBl KOMIETEHTHOCTI, HEOOX1THI IS TTOTATBIIIOTO

HaBYaHHA Ta mpodeciiiHoi peamizaiii y cdepi eHeproBUpoOHMIITBA Ta 30KpeMa

TEIIOCHEPTETHKHU.

[lutanHg (PaxoBOro BCTYIHOI'O BHUIPOOYBAHHS € KOMIUIEKCHUMH Ta PO3poOJIeHI
BIAMOBIAHO 10 3MICTy  OCBITHbOI  mporpamu  «TemmoeHepreTnka»  MepIIoro
(6akamaBpChKOTO) PiBHS BUIIOT OCBITU 3a CTyIIEHEM «OaKasiaBp.

Opranizanis T1a npoBedeHHs (axoBOro BCTYNHOIO0 BHIIPOOYBAHHS:
3IIACHIOETHCS BIAMOBIAHO 10 MOPSAKY BH3HadeHoro y IlonoxeHH! mpo mpuilMaibHY
koMmicito HamionansHoro yHiBepcutety «llonraBchka momiTexHika iMmeHi FOpis
Konnpatroka», 2019 p.

MeTto1 ¢paxoBOro BCTYNHOro BUIIPOOYBaHHS € B1101p abITYpi€HTIB JIsl HABYaHHS
3a CTyIE€HEM BUIIOi OCBITH «MAaricTp», ikl MalOTh HAJIEKHUU PIBEHb TEOPETUYHUX 3HAHD,
NPaKTUYHUX HABUYOK Ta (PaxoBUX KOMIIETEHTHOCTEH, HEOOXITHUX JJI YCIIIIHOTO
3aCBOEHHS  OCBITHBO-TIPpOGeCiiHOT  TporpamMu 32  CHEI[aJIbHICTIO G4 -
“EHeproBupoOHHUIITBO”.

®opma (axoBoro BCTYNHOro BuUNpoOyBaHHs. Ex3ameHnamiiHuii  Oiner
ckianaeTbesi 3 40 TECTOBUX 3aBJaHb 3aKPUTOrO THUIY, KOXKHE 3 SKMX MICTUTh YOTHPU
BaplaHTU BIANOBIACH, cepel SKUX JIMIIE OJUH € MPaBWIbLHUM. 3pa3oK TECTOBOro Oinera
nonano B [lonatky A. [[71s1 KOKHOTO TECTOBOT'O 3aB/IaHHS 3alPONIOHOBAHO YOTUPH BaplaHTH
BIIMOBIZICH, 3 SIKUX JIMIIE OJWH BapiaHT € MPaBUJIbHHUM. 3a BIPHY BIJIMOBiAb BCTYITHHK
otpumye 3,5 6ann, 3a He BipHY — 0 6aiB. MiHiMalbHA KiTBKICTh OamiB 3a (paxoBe BCTYITHE
BUNPoOyBaHHs HEe Moke OyTu Hux4uM 3a 100 6ani (10 mpaBUIBLHUX BIAMOBiNEH). 3MICT
TECTOBUX  3aBJaHb  BIANOBIZa€  OCBITHBO-MpO(EciiiHIM  mporpami  MEPIIOTO
(6akanmaBpChKOTO) PiBHS BUIIOI OCBITHU 3a crietiayibHICTIO G4 - “EHeproBUpoOHUIITBO .

Pe3yabTatu (axoBoro BCTYNHOr0 BHIPOOYBAHHSI: pe3ysJbTatd (HaxoBOTO

BCTYITHOI'O BHUMPOOYBaHHS OIIHIOIOTHCS 3a mkanow Biag 100 mo 200 GamiB. 3amikoBuM



BBAXKAETHCS pPe3ysbTar, mo Biamosimae Big 35 go 140 TecTtoBux OamiB, sKi MiCHS
nepeBeieHHs BianoigaroTh 100 1 Outbire 6anam 3a mkaiaor 100—200.

[lepeBeneHHs TECTOBUX 0aliB 3MIACHIOETHCS BIAMOBIAHO a0 Tabnuil mepeBeeHHS
pe3ynbTaTiB npeaMmetHux TectiB €DOBB s BcTymy Ha 3700yTTS CTyINEHsl Marictpa Ha
ocuoBi HPK6, HPK7, 3aTtBepmxenoi MOH Ykpainu. ([logarok b).

Jlomyck 10 ywacTi y (axoBoMy BCTYMHOMY BHNpPOOYyBaHHI 3IIMCHIOETHCS 3a
HAsSIBHOCTI:

Apky1ia pe3yabTaTiB BCTYITHUX BUIPOOYBaHb;

[Tacnopra (260 1HIIOr0 JOKYMEHTA, III0 IMOCBiAYY€E 0CO0Y).

Ilin yac npoBeneHHsi BCTYNMHOro ¢(axoBOro BCTYIIHOIO BHUNPOOYBAHHS He
AOMYCKAETHCS . KOPUCTYBAHHS JOTIOMIKHUMH €JIEKTPOHHUMH MPHIaTaMHy, TAPYyIHUKAMH,
HaBYAJILHUMU MOCIOHWKAMU Ta IHIIMMU MaTepiajaMu, sIKIIO 1€ He Mepea0auyeHo pileHHIM
[TpuitmansHOi KOMicii. Y pa3i BUKOPUCTaHHS BCTYNHHUKOM TiJf 4Yac BCTYIHOIO
BUNPOOYBAHHS CTOPOHHIX JpKepen 1HQopMauii (y TOMY 4YHCIl TIJKa3KH) BIH
BIJICTOPOHSIETHCS BiJl y4acTi y BUNPOOyBaHHSX, PO 110 CKJIAa€ThCs aKT. BCTynHUKH, AKi
HE 3 ABWINCHh Ha JMUCTaHIIiiHE ()axOBe BCTYNHE BUIPOOYBaHHS 0€3 MOBAKHUX MPUYHH Y

3a3Ha4YCHUH 3a PO3KIag0M 4acC, 10 y‘laCTi B KOHKpri HC JOITYCKAIOTbLCA.

SMICT ITPOI'PAMU ®AXOBOI'O BCTYITHOI'O BUITPOBYBAHHSA

BerynHuii ek3aMeH CKIaJaeThesl 3 TECTOBOI NMEPEBIPKU 3HAHb a0ITypieHTIB. TecToBa
nepeBipka 3HaHb, 110 POPMYIOTh 3HAHHS Ta YMIHHS OakaiaBpa CKJIAIal0ThCs 3 HACTYITHUX
TUCIUILIIH:

TexHiuHa TepMOAMHAMIKA Ta NAPOCUJIOBI YCTAHOBKH
. TeopeTnyH1 OCHOBU TEXHIYHOI TEPMOIMHAMIKHU.
. [lepmmii Ta Apyruil 3aKOHU TEPMOTUHAMIKH.
. Tepmoaunamiuni npouecu. Poboui Tina.
. TepMoauHaMiuH1 OCHOBH TETJIOBUX JIBUTYHIB.
. TernonmpoBiAHICTH CTaIllOHApHA.
. KonBexk11isi, BUIPOMiHIOBaHHS.
. TennooOMiHHI anapaTv Ta METOAMKA X PO3PAXYHKY.
. [Ipotiecu 110 BiAOYBaIOTHCS y MAPOBUX TypOiHAX.
9. TepMoIMHaMIYHI PO3PaxXyHKH MPOIIECIB TAPOBUX EHEPTETUYHUX TYPOIH.
10. Buznauenns epexruBHocti nukiiB TEL] ra KEC.
11. Po3paxyHOK Ipo1IeciB TOPiHHS Ta30BOr0 NajvBa y NajdbHUKAX.
12. Bu3Ha4ueHHS] OCHOBHUX KOHCTPYKIIIMHUX XapaKTEPUCTUK Ta30BUX MATbHUKIB.
13. Po3paxyHK# rOpro4nx BIACTUBOCTEH TOPIOYMX Ta3iB.

OO OTh, WN P



Tenomacoo0MiH
. TeopeTnuHi 0OCHOBH mpol1iecy Nepeaayi TEIIOTH.
. HecramionapHa TemionpoBiIHiCTb.
. TeriooOMiH TipU BUTIAPOBYBaHHI Ta KOHJIEHCAIII.
. KonBekTHBHUH TEMIIO00MIH Ta CKJIATHHUH padialliftHUNA TEIIO0OMIH.
. MacooOMmiH.
. TerooOMiHHI anapaTyl pI3HUX THUIIIB JIJIS TEIUIOEHEPTETUYHUX CUCTEM, METOIMKA
X pO3paxyHKYy.
7. TemnonpoBiHICTh OY/IIBETBHUX KOHCTPYKIIIH.
8. ITaponpOHUKHICTh OTOPOJIKYBATBHUX KOHCTPYKIIIH.
9. TemoBuit pexxum OyTIBIII.
10. TermocTiHKICTh OTOPOKYBATBHUX KOHCTPYKITIH.
11. Temnmoo6min OyniBIi 3 HABKOJIHIIHIM CEPETOBHUILIEM.

OO WN PR

I'iaporazoannamika
. OCHOBHI1 3aKOHHU TipOra3uANHAMIKH.
. Pesxxumu pyxy rasiB Ta piiiH B TEIUIOEHEPreTUYHOMY OOJIaAHAHHI.
. Koedimientn monekynsipHoi, TypOyJIeHTHOI Ta e(peKTUBHOI Tu(]y3ii.
. Ananoris PeitHomnbca.

B W N —

IIanuBo Ta Teopis ropiHHA
. I'a3oBe, piznke Ta TBEp/E NAIUBO.
. BuznaueHHs1 OCHOBHUX (D13UKO-XIMIYHUX XapaKTEPUCTUK PI3HUX BU/IIB MaJUBA.
. BU3HaueHHs roprounx XapakTepUCTUK MaJMB.
. 'yctrna nanusa.
. Terumora 3ropaHHsl.
. TemmniepaTypa ropiHHs.
. HopmasibHa MIBUIIKICTh PO3MOBCIOIKEHHS MOJTYM'sl Y TIPOLIEC] TOPIHHS PUPOTHOTO

N ON kAW —

rasy.

I'iapaBiiyHi Ta aepoAMHAMIYHI MAIIMHY TA eKCILIyaTAliiHI 0COOJIMBOCTI iX
3aCTOCYBAHHS
. Bunu aeponrHaMiuHUX MaIIUH 71 CHCTEM TEIUIOCHEPTETHKH.
. XapaKTepUCTUKNA MAIIHUH.
. [1inGip mamuH Ta aHami3 X QYHKI[IOHYBaHHS B CUCTEMax.
. CymicHa po60oTa MaImiuiH.
. PerynroBanHs mamiuvH.
. Excrunyarariist aepoinHaMIYHUX MaIIMH.
. Po3paxyHku e(heKTUBHOCTI TETUIOBUX JIBUTYHIB.
. OCHOBHI1 IIMKJIM TETUIOBUX JIBUTYHIB.
. Meroau BU3HAYEHHS PO3PAXyHKOBOTO MOBITPOOOMIHY NpH PI3HUX YMOBax Ta
oprasizailisi HOBITpOOOMiHY, KOHCTPYKIIii 1 BUOIp MOBITPOPO3NOAUTEHHUKIB.
10. Cuctemu MmicieBoi Ta 3araJbHOOOMIHHOT MPUILUIMBHOI Ta BUTSIKHOT BEHTHJIALIT,
MTHEBMOTPAHCIIOPT.

O 00 31N DN K~ W —



KoTeJbHI yCTAHOBKH Ta TeIJIOBI Mepexki

1. I'enepariisi TEIIOTH - JHKEPETIO TEIUIONOCTaYaHHs, €HEPrONOCTayaHHs, OMaICHHs,
BEHTWJIAIIIT Ta KOHIUIIFOBAHHS TTOBITPSI.

2. Cy4acHi METO/I TeHEepallil TEIIOTH y BEIMKUX KITbKOCTSIX.

3. KoTenbHi arperatu Majioi Ta CepeHbOI MOTYKHOCTI, 0COOJIMBOCTI iX pOOOTH.

4. KoTenbHi YCTAaHOBKM Ta CHCTEMH iX BOJOMOCTAa4YaHHS, MATUBO, M0/1a4ya TOBITPS Ta
BUJIAJICHHS TIPOJTYKTIB TOPIHHS.

5. Humapi, ix poboTa 1 po3paxyHOK.

Cucremu onaJjieHHs1 OyaiBesb

1. TeruioBHi peXUM OIAIFOBaHHs OyIMHKIB. MiKpOKJIIMAT MPUMIIIIEHHS.

2. IlpuHUuMNoBI Ta KOHCTPYKTHUBHI CXE€MH Ta OOJaJHAHHS LEHTPAIbHUX CHUCTEM
BOJISTHOT'O OITaJICHHsS OYIMHKIB.

3. [IpyHIMIIOBI Ta KOHCTPYKTUBHI CXEMHU Ta 00Ja{HAHHS CUCTEM IapOBOT0 OMAJICHHS
OyIMHKIB.

4. IlpyHIMIOBI Ta KOHCTPYKTHBHI CXE€MH Ta OOJIaJHAHHS CHUCTEM MOBITPSIHOIO
onaJieHHs Oy ANHKIB.

5. MicueBl CHCTEMH OIAJICHHS.

6. OCHOBHI METO/IM PO3pPaXyHKY Ta MPOEKTYBAaHHS CUCTEM ONAJIEHHS Oy MHKIB P13HOTO
IpU3HAYEHHS.

TemoTexHiyHi Mpouecu Ta yCTAHOBKH

1. Ilpouiecu TemIOMaco0OMiHY y TETUIOTEXHIYHUX YCTAHOBKAX.

2. [Ipotiecu Termonepenadi yepe3 0X0a0Ky0Ul KOHCTPYKIIII.

3. KoHctpykiiii nmeueit.

4., TIpouiecu po3irpiBaHHS Ta OXOJIOJKEHHS 00JIa HAHHS.
TenioeHepreTuyHi cMCTEMH MPOMUCJIOBX MIANPUEMCTB

1. CiokvBadi CHCTEMH TEIIONIOCTaYaHHsI, IX TEIJIOBA TOTYKHICTb.

2. PeryntoBaHHS TEMJIOBUX MOTOKIB.

3. CXemMu CHUCTEM rapsdoro BOJONOCTaYaHHS.

4. Po3paxyHOK CHCTEM raps4oro BOJONOCTaYaHHS.

5. [limirpiBayi CHCTEM rapsiioro BOJIOTIOCTaYaHHS.

6. TeroBi Mepexi, iX KOHCTPYKIII Ta MPOEKTYyBaHHS; TIApPaBIiyHI, TEIUJIOBI Ta

MEXaHIYH1 pO3paXyHKH TETUIOBUX MEPEK.
7. TeXHIKO-€KOHOMIYHI O0TPYHTYBaHHS.
8. TerutonocTayanHs BiJl HETPATUIIIAHUX JKEPET TETIOTH.

OcHOBH eHepro3oepe;KeHHsI Ta TeNJIOBi HACOCH

1. BukopucTaHHS HETPAIUIIIHHUX Ta AIbTEPHATUBHUX JKEPEN CHEPTIi I OTPUMaHHS
TEIJIOBO1 Ta €JIEKTPUYHOI EHEPT1i.

2. TerioBi HACOCH.

3. BiTtpoenepreruka.

4. I'igpoenepreTuka.

5. Enepris coHIsl.

6. BukoprcTaHHs BiIHOBIIFOBAJIbHUX BHIIB IaJIHBAa.

7. BuzHaueHHs e(pEKTUBHOCTI BIIHOBIIFOBAJIbHHUX JIKEPET CHEPTii.



8. [Ipomecu Ta mpuHIUIIOB] cxemu cucteM koHnuiiroBaHHs moBitps (CKII) pizHoro
IPU3HAYCHHS.

9. OnHo- Ta 6arato30HaNbH1 CUCTEMH KOHIUIIOHYBaHHSI.

10. O6agHaHHS Ta METOIA PO3PAXYHKIB CHCTEM XOJIOJOTIOCTaYaHHS.

11. Txepena xonoponoctayanus CKII, cucteMu Termno- Ta X0a040MOCTavYaHHs.

12. TlepcieKTHBH PO3BUTKY 1 BIOCKOHAJICHHS CUCTEM KOHIAUITIFOBAaHHS TIOBITPSI.

BUMOI'M 10 TECTOBUX 3ABJAAHb

TecToBi 3aBmaHHS CKJIAJalOThCS HAa OCHOBI (PaxoBHX MAHMCIUIUIIH OCBITHBO —
KkBaTi(iKaliiHOI mMporpamMu MiAroTOBKU OakaniaBpa.

TecToBi 3aBIaHHSs TOBUHHI OyTH 3aKpHUTOi (POPMH, MaTH YOTUPH BapiaHTU BIAMOBI/I,
OJIHA 3 SIKUX BipHa.

KingpKicTh TECTOBUX 3aBAaHb 3 BIAMOBIIHOI JUCIIHMIUIIHU BU3HAYAETHCSA B 3AJIEKHOCTI
BIJI KUIBKOCTI BIJBEICHMUX T'OAWH HA Ii BUBUEHHS. 3arajibHa KIJIbKICTh TECTOBUX 3aBIaHb
ckiaznae 40.

MPOLUEIYPA ITPOBEAEHHSA BCTYIIHOI'O EK3AMEHY
[Ipotsirom 60 XBUIWH 3[IACHIOETHCS TECTYBaHHS 3 BUKOPHCTAHHSIM CTaHIAPTHHX
O1JIeTIB.
Koxuuit cTyieHT BHOCUTH B OJIaHK JUIsl BIAMOBi/IEN CBOT PEKBI3UTH 1 HA TIPOTs3i 60
XBUJIMH BIATOBIIa€ HA TECTOBI 3aB/IaHHS.



MNEPEJIK PEKOMEHJOBAHOI JIITEPATYPU
. 3akoH Ykpainu «IIpo ocBity» Big 05.09.2017 Ne 2145-VII1.

. Crannmapt BumIoi ocBiTH YKpainu: nepuinii (0akaiaBpCbKuil) piBeHb, rajdy3b 3HaHb
14 «EnextpuyHa iHxeHepis», cnerianbHocTi 144 «TemnoenepreTukay.

. Ocsitpo-mipodeciitni  nporpamu «TemnoenepreTuka», MIATOTOBKH 3100yBayiB
nepuoro (6axkanaBpchbKOro) piBHsA BUIIOI OCBITH 14 «EnekTpuuHa iHXeHepisy,
crietianibHOCTI 144 «Tennoenepreruka» HarionansHoro yHiBepcurteta “IlontaBchka
MOJIITEXHIKa IMeH1 FOpis Konnpatioka”
(https://nupp.edu.ua/uploads/files/0/main/page/licenzuvannia-ta-
akredetacia/nning/opp/2024/144-te-b.pdf).

. JAbH B. 2.5 — 67 : 2013 Onanenssi, BEHTUJAIIA Ta KOHAuIliOHyBaHHSI. — K.:
MiHICTEPCTBO PETIOHATIBHOTO PO3BUTKY, OYJIBHHMIITBA Ta UTJIOBO-KOMYHAaJIbHOTO
rocriogapcTsa Ykpainu, 2013 pik.

. XO0JIOOWJIbHI yCTAaHOBKH Ta TEIIOBI HacocH. [IpucTpoi ckuaaHHs TUCKY Ta CIIOJTy4YEeHI
3 HUMH cUCTeMU TpyOompoBoiB. Meroau po3paxoByBaHHs [Tekct]. - Ha 3aminy
JNCTY EN 13136:2017 (EN 13136:2013, IDT) ; Yunnawuii Big 2020-01-01. - KuiB :
YxpHJIHILI, 2019. - V, 23 c. : puc., Tabn. - (Hamionansuuii cranaapt YKpainu). -
Bbi6miorp.: c. 22.

. Korenepaitiitni TexHosorii B Masiii enepretuii : Monorpadis / B. A. Manspenko, O.
JI. y6enxko, C. 0. Aunpees, M. FO. babak, O. B. Cenenpkuii / XapkiB. Hail. YH-T
Micbk. Tocm-Ba iM. O. M. bekeroBa, IH-T mpoGnem wMammHOOyA. M. A. M.
[Tinropuoro. — Xapkis : XHYMI im. O. M. beketosa, 2018. — 454 c.

. Horna O.0O. EKoHOMIYHI METOAM YTNPaBIIHHA OXOPOHOIO Ipalli Ha MPOMUCIOBOMY
nianpueMctBl / O. O. Ilorna // Bichuk HaiionansHoro yHiBepcurtety "JIbBiBChbka
nosnitexnika". [Tpobiemu exkoHOMiKM Ta ympaBiiHHs. - 2016. - Ne 847. - C. 178-182.
@®opkyH f. b. CoHsiuHa TenmjIOCHEPreTHKa ;| KOHCIEKT JIEKIIH (sl CTYJEHTIB YCIX
¢bopm HaBuaHHs criemianbHOCTI 141 — EnekTtpoeHepreTuka, €JIEKTPOTEXHIKA Ta
EJIEKTPOMEXaHiKa, OCBITHBOI mporpamu — «HeTpamuiiitHi Ta BITHOBIIOBAJIBHI
mxepena edepriin) / 5. b. ®opkyH, O. O. llIkypnena ; XapkiB HaIl. yH-T MICBK. TOCII-
Ba iM. O. M. Bekerosa. — XapkiB : XHYMI im. O. M. bekerona, 2020. — 88 c.

. ®egopo O.I'., MinoBanoB B.l., €pemenko .M. Kommnpecopni wmammsu.
[Tinpyunuk. Oneca: @OII bounapenko M.O., 2017. 154c.

10.MinmoBanoB B.I. Komnpecopni mammuan. — Oxeca: Onecbka HallloHaJbHA aKaaeMis

XapuoBUX TexHouyorii, 2021, 47c.

11.0cHOBU TPOEKTYBaHHS TYpOOKOMIIpECOpiB : HaBUalnbHUM mociOHuk / [, A.

bounapenko, B. M. bara. Cymu : Cymchkuii nep:xaBHuil yHiepcuret, 2022. 203 c.
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Homatox A

3PA30K O®OPMIJIEHHS EK3AMEHAIIIMHOI'O 3ABJIAHHA

MIHICTEPCTBO OCBITU I HAVKU YKPATHU
Hamionamsauii yaiBepcuret «IlonraBchka nomitexnika iMeHi FOpis KorapaTioka
HaBuansHO-HayKoBHI iHCTUTYT Ha(pTH i ra3y Ta €HEPreTHKH

TecToBi 3aBIaHHA
11t (pax0BOTr0 BCTYIMHOTO BHIIPOOYBAHHS
3i crierianbHOCTI G4 «EHEeproBUpPOOHUITBOY, 0cBiTHOI mporpamu «Tennoeneprernka
CTYIIIHb BUIIO1 OCBITH «MaricTp»

IHCTDVKHiH J0 BUKOHAHHA TECTOBOI'O 3aBIaHHA
[[TanOBHMIT BCTYITHUKY !

Bam HeoOxiqHO yBaXKHO O3HAMOMHUTHUCS 3 TECTOBUMU 3aBJIaHHSMU, HABEJICHUMHU HUKUE, Ta 00paTu
NpaBUJIbHI BIIOBIII, 3aHOCSYM 1X 10 OJaHKY BiIMOBIICH.

o Ha BukoHaHHs BCIX 3aBIaHb TeCTy HagaeTbes 120 XBUIuH (2 roAUHN).

o KoyHe 3aBIaHHS MICTHTh YOTUPH BapiaHTH BIATOBIII, 3 IKUX JIUIIC OJWH € TIPABHILHUM.

o Bunpapnenns y 6naHky BiANOBiIeH HE TOMYCKAIOTHCS.

o KorkHa npaBuIIbHA BiATIOBIIb OLIHIOETHCS B 4 Gaiu.

e MakcumanbHa KiJIbKICTh 0alliB, IKy MOXHa oTpumatu - 200 6ais.

Baxaemo ycmixy!

1. OnaawBajibHUM NEPiOIOM BBAKAETHCS NMEPiOJ POKY

3 cepelIHb01000BOI0 TemnepaTyporo Hikue 0°C.

3 CepeIHROJI000BOI0 TeMIepaTyporo Hrk4de +8°C ;

3 15 sx0oBTHA 11O 15 KBITHS;

3 MiHIMAJIBHOIO J000BOIO TemmepaTyporo Hmxk4de 0 °C;
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2. OpeOpeHHsl 30BHIIIHBOI IOBEPXHI HArPiBaHHA TEIJIOOOMIHHOIO amnapary

BUKOHYKTH B BUIIAAKY

A PIBHO3HAYHOCTI KOE(DIIIEHTIB TeIUIonepesadyl IO IEPBUHHOMY 1 BTOPUHHOMY
TEIUIOHOCISIM;

b CYTT€BOI BIAMIHHOCTI MK Koe(illieHTaMu Terulonepenadi Mo IEepBUHHOMY Ta
BTOPHUHHOMY TETJIOHOCISIM;

B HEOOX1THOCTI 301IbIIeHHs KOe(illieHTY aepOAMHAMIYHOTO ONOpY TPyOKHU HarpiBaya;

)

3 METOIO 3SMCHIIICHHA HJ'IOH_Ii JKHUBOI'0 ICPETHUHY AJIA ITPOXOIKCHHA HOBiTpH.

3. IIpu 3MeHIIeHHI YacTOTH 00epPTaHHA PO00YOro KoJjeca BiAlleHTPOBOIro HarHiraua
podoua TouKa

NEePEMINTY€EThCS [0 XapaKTEPUCTHULIL MEPEXK1 Y HU3
NEPEMINTY€EThCA M0 XapaKTEPUCTULIl HATHITa4Ya Y HU3
HE 3MIHIOE CBOE MICIEIOJIOKEHHS

OITYCKA€EThCsI TO JiHIT MOCTINHOI BUTPATH MOBITPS
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4. BoJioricTh TBEPAOIro NAJMBA BU3HAYAKTh:
CYIIIHHSIM HaBICKW MaJMBA B CyMUIbHINA madi npu temmnepatypi 40 °C;

il

MIPOKATIOBAHHIM HaBICKHU MayiMBa B MypenbHii nedi mpu temmepatypi 600 °C;




B CYUIIHHSIM IpoOu NanuBa B CyImibHIN madi npu remmnepatypi 105 °C;

r CYUIIHHSIM IpoOU NanuBa B CyImiIbHIN madi npu remmneparypi 200 °C.

5. O0epith nponyumennii mnapaMerp B piBHsAHHI ctany Kianeiipona ajisi J0BUJIBHOI
KiJbKoCTI ineanbHororazy P =mRT:

A |V, M

B |V, MYkr

B 1, JIK/kr

I S, JIxx/xr

6. 3BopoTHa aepauiiiHa 3aj1a4a 3BOAMTHLCS J10:

BU3HAUYCHHsI BUTPAT MOBITPS B aepalliifHOMy OTBOpI

BU3HAUYCHHS TUIOIII aePaIlifHOTO OTBOPY

BM3HAYCHHsI TPaBITAIlIHHOTO THCKY 3a 30BHIIIHIN MOBEPXHI1 OTBOPY
BU3HAYCHHI HAJJTUIIIKOBOTO TUCKY Ha MOBEPXHI CIIOPYAH
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7. AyTTEBMIA BEHTHJISITOP -

NPUCTPIN PU3HAYCHUI ISl BUIAJICHHSI IOBITPS 3 KOTEJIBbHI B HABKOJIUIITHE CEPEIOBUIIIC

HABKOJIMIIHE CCPCAOBUIIIC

MNPUCTPIA HNPUBHAYCHUHN IJIA 110444l ITOBITPA Ha OXOJIOMKCHHA CTIH TOIIKM KOTJIa Ta
3MCHIICHHSIA BTpaT TCIIJIOTU B HABKOJIUIIIHE CepeI{OBI/IHIe

MPUCTPIN MIPU3HAYCHUH TSI TI01adl B KOTE HEOOX1THOT JJIsl opraHi3aliii
SKICHOTO MPOIECY TOPIHHS NaJMBa KIJILKOCTI MOBITPS

b HpI/ICTpiﬁ HpHSHa‘ICHI/Iﬁ JJIA BUOAAJICHHA JUMOBHUX rasiB 3 KOTJa I10 ra3oBoMy TPAKTy B

8. OcHOBHI TepMOAUHAMIYHI IaApaMeTPH Lie:

Tuck, eHTpoIis, EHTAIbIIIS

EnTanbnisi, enTponis

Po6orta, mijBeieHa/BiIBeICHA TEIJI0TA, 3MiHA BHYTPIITHBOT €Heprii
Tuck, nmutomuii 00’em, TeMIeparypa
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POCETIOBAHHSA MEpe:Ki mpu3Bee 10:

30UTbLIEHHS] TUCKY, 1110 PO3BMBAE HArHITa4
30uTbLIEHHSI BUTPAT po0O0YOi piI/IMHU

3MEHIIIeHHS NOTY>KHOCTI, 1[0 CIIOKUBAE HArHITa4y
3MEeHILIEHHS TUCKY, 110 PO3BUBAE HArHITau

— | |71

10. Ha3BiTh OCHOBHiI TOKCHYHi KOMIIOHEHTH NMPOAYKTIB 3rOPaAHHS NPUPOJAHOIO rasy:
MOHOOKCH/T BYTJICITIO, TIOKCHUJ 30Ty, BYTJIEBOJIHI
MoOHOOKCH/T BYTJICITIO, TIOKUCH a30Ty

Jliokcua Cipku 1 qucnepcHa ¢asa

CipKoBOJICHb

=1 |||

11. SfAkwmii i3 3a3HAYEHUX HUKYE IAPAMETPiB BU3HAYA€ MOKJIUBICTH B32€MO3aMiHHOCTI
roOprOYMXx rasie?

A Kpurepiit Pelinonbaa

b TemioTra 3ropaHHs rasy;




B Kpurepiit Bo66e;

) Kpurepiii [Ipanaris.

12. BkaxiTh NPaBWIbHY 3aJI€KHICTh, IKA MOKHA BUKOPHMCTATH JJIS BHU3HAYEHHS

BTPAT THCKY HA MiClleBHX OIIOPax:

A | w?
Ap = A
p ZCd 5P

B | 4p=5V?

B Ap=RI

r w?
Ap=Z§'7P

13. SIka 3 nepepaxoBaHux GopM JIOIATOK POOOYOro KoJseca 3a0e3nmeuye MaKCUMAJIbHI

THCKH?
A 3aruyTi BOepes
b 3aruyTi Ha3aj
B PamaneH1
r [Tpsmi

14. 1o o3Ha4a€ kKoedilicHT HANINIIKY NOBITPS?

A BigHomieHHst (paKTHYHOTO BUTPAYEHOTO MOBITPS 10 TEOPETUYHOTO

b BigHomenHs: 06'eMy TUMOBHUX Ta3iB 10 00'eMy MOBITpS, IO MOJAETHCS B
TOIKY

B BigHomenHs 06’'eMy KMCHIO B JUMOBHUX Ta3ax 0 00'€My KHCHIO B MOBITP1

r BigHomenHst 00'eMy a30Ty B JUMOBHX Tra3zax J0 00'eMy a30Ty B IyTTEBOMY
MOBITP1

15. SIxa BeJJMUMHA XapaKTePHU3Ye€ TEMJIOTY, 0 BUALIAETHCA NPH NOBHOMY 3rOpaHHi 0AUHULI 00’ eMy
rOpIY0ro rady i3 ypaxyBaHHsIM TeILIOTH KOH/ACHCAIil BOASIHOI MApH Y CKJIaJi NPOAYKTIB 3rOpaHHA

3a HOPpMAJILHUX YMOB?

EnTanbmis npoayKTiB 3ropaHHs

EnTporis npoayKTiB 3ropaHHs

Hwuxua Termora 3ropanHs
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Bumia temiora 3ropaHHs

16. Brparm TemyoTH y [AOBKULLISA NPHM 3MEHIUCHHI TeIJOBOL
NAJIMBOCHATIOIY0I YCTAHOBKH 3MIHIOETHCH TAK:

MOTYKHOCTI

3MEHIIYETHCS TPSIMO MPOTOPIIIHHO 3MEHIIIEHHIO MOTYKHOCTI

30UTBIITY€THCS MPSMO TMPOMOPIIIIHO 3MEHIICHHIO TTOTYKHOCTI

3MEHIIYEThCS €KCTIOHEHIIIMHO 3MEHIIICHHIO TIOTYKHOCTI
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3QJIMIIAETHCI 0€3 3MIHA

17. Ilpu3HavyeHHs eKOHOMAl3epa BOJAOTPIiiHOI0 KOTJIA:

TMMOBUX ra3iB

A [TigirpiBaHHS MPUIIIMBHOTO MOBITPSA KOTEJIbHI 32 PaXyHOK OXOJIOJKEHHS

b ITiirpiBaHHs )KUBHJIBHOI BOJIM 33 PaXYHOK OXOJIOJKEHHSI IMMOBHUX T'a3iB




B Tepwmiuna neaepartist )KUBUILHOI BOJIU
) [TigirpiBaHHS AYTTEBOTO MOBITPS MEPE MOAAYCIO B TOMKY KOTJIA

18. Ilpu3HayeHHs penUPKYJIsilliiiHOr0 HacoCy -
A 3aXUCT XBOCTOBHX TIOBEPXOHb HArpiBaHHs KOTJIA BiJl KOHACHCAIlI BOASHUX
napiB 31 CKJIAJTy IPOJYKTIB TOPIHHS

b MIOBEPHEHHS Ha JIOTPiBaHHS B KOTEJIBHIO Tapsdoi BOAW HE BHUKOPUCTAHOI
a0OHEHTOM

B 1o/1ada TETUIOHOCIST Ha JIOTPIBaHHS, SKIIO TeMIIepaTypa BOIU Ha BUXOI 3
KOTJIa HE BIATMOBIIa€ TeMIIepaTypHOMY rpadiKy

r PUXJICHHS KaTIOHITOBHX (DUIBTPIB

19. IIpouec BaKyyMHOI Jeaepauii nepeadavae
A Jeras3allio BoJi rmpu temmeparypi 55-60 rpaj 3a paxXyHOK 3MEHILICHHS
TUCKY HUXKYE 32 aTMOC(EpHHUI

b 3aKpy4yBaHHS IOTOKY BOJH, BHACIIOK YOTO B IIEHTP1 BOPOHKHU
YTBOPIOETHCS PO3PIKEHHS, SIKE CIPUs€ BUIAICHHIO KHCHIO 3 BOJIU

B BUJIaJICHHS! KApOOHATHUX COJIEN HKOPCTKOCTI B yMOBax '"rimbokoro"
BaKyyMy

r Jeras3ailiro Bojid 0e3 ii HarpiBaHHS 3a paxyHOK CTBOpPEHHS "TIUO0KOro"
BaKyyMy

20. I11o nokJ1ageHO Y OCHOBY BHOOPY BHCOTH AMMOBOI TPYOM:

EcTeTnuHi MipKyBaHHS

JloTprMaHHS MMEBHO1 IIBUJIKOCTI IPOIYKTIB 3TrOpPaHHs

3a0e3reueHHs] YMOBH PO3CIFOBAHHS IIKIIJTMBUX BUKHJIIB JUMOBHUX Tr'a3iB
[To3HauKy BUCOTH aepOJIMHAMIYHOTO CJIITY
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21. llpu oaHOYACHOMY BH/iJIeHHi y MpUMillleHHi 3a0py/IHIOIOYMX PEeYOBHH OJHOHANMPABJIEHOI il
PO3pPaxXyHKOBHI1 OBITPOOOMiH BU3HAYAEThCH:

A OxkpeMo i KOKHOI PEYOBMHHM 1 B PO3PAaXYHOK NPUNMAEThCS OUIbILIE
3HAYCHHS

b OxpeMo /i1 KOXKHOT peYOBUHU 1 OTPUMAaHI MOBITPOOOMIHM CKJIAJIAI0THCS

B OkpeMo Jis KOXXKHOI PEUYOBHUHU, aje€ TOMEPETHBO KOPETYIThCS
KOHIICHTPAIIli PEYOBHH JJIsI poO0Y0i 30HH

r Sk Takuii, o TOPIBHIOE OJTHOKPATHOMY MOBITPOOOMIHY JUIsl MPUMIIICHHS

22. 'opro4uMH eJieMeHTAMU NAJINBA €:
Byrenp, BoJieHb 1 cipka cyJyibghaTHa
Byrenp, BoJieHb, KHCEHB 1 CipKa JIETI0Ua
Byrnenp, BoJieHb 1 Cipka JeTioua
MiHepallbHa CKJIaJ0Ba MajJuBa
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23.Y sikomMy BHIIA/IKy TeMIlepaTypa nosiTps 3a ""cyxum' i ""Bosiorum' TepmomerpamMu
30iraerbcs?

[Tpu HYTLOBIY BOJIOTOCTI

[Tpu Bosorocti 50 %

[Tpu Bostorocti 100 %

ITpu Temneparypi Huxue 0 °C
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24. 3arajibHa KOPCTKICTh BOAH CKJIATAETHCSA 3:
KaTiOHITOBOI Ta 10HHOT JKOPCTKOCTI1

€KBIBAJICHTHOT 1 MOJICKYJISIPHOT )KOPCTKOCTI

MOCTIHHOI 1 KaTIOHITOBOI JKOPCTKOCTI
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KapOOHATHOI 1 HEKapOOHATHOT YKOPCTKOCTI

25. BkaxiTh mepeBaru HACOCHOI CHCTEMH BOJASIHOTO ONAJIEHHsI HA/l IPaBiTaliiiHol0.
JIETICBIIA;

MEHIIIA IJI0IIa ONaII0BAaIbHUX NPUIAIIB;
He MOTPeOYIOTh BUTPAT €JIeKTPOCHEPrii;
JIETIIE PETYIIOETHCSI.
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26. TenuioBe HaBaHTAaKeHHS ALIAHKY cKJagae 8 kKBT. PisHuus remneparypa B cucremi
BOAsAHOTO onayieHHs: 20°C. SIka po3paxyHKOBa BHTPATa TEILUIOHOCISI HA Wil ALISHLI

(kr/rom)?
A 160.
b 344;
B 0,16;
Ir 0,344;

27. 3HaYeHHs1 TEPMIYHOT0 ONMOPY 30BHIIIHIX CTiH JJI51 MepPHIOl KJIAIMATUYHOI 30HH 3a
HOPMATHBHHUMHU MOKA3HUKAMU

A 1

b 1,5
B 3,3
r 3,0

28. BkaxiTh nepeBaru ABOTPYOHHUX CHCTEM BOASIHOTO ONAJICHHSI HA/l O/THOTPYOHUMMU.
MEHIIIa MaTEPIAIOEMHICTh
MEHIIHW TUCK Y IPWIAIAX;
IIPOCTIIIE PETYJIIOBAHHS;
O1JIbI1I1 BTPATH TUCKY.
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29. 3a yKpynHeHMMH NOKA3HMKAMH PO3PAXYHKOBEe TeIJIOBEé HABAHTAKEHHS HAa
onajieHHs OyAiBJIi BU3HAYaeThCA 3a hopmyJior Q=...
A | Q=qV..(t-t0.,. )

b Q=c,G(t, -t7,)

B Q=4qV,, [t ~t5,.)n




r o ma,,,pc (t, —t.)
36007

30. Busnaune tensiosuii notik (BT) yepes mIocKy CTiHKy miomero 3 M2 3 TepMidHHM
onopom 2 M>*K/BT npu pisauni Temneparyp Ha ii nopepxusx 10 K.
60
6,7
15
0,6
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31. Hanip mupKyJIsSiliiiHOT0 HACOCY PO3PAXOBYETHCS HA ......... B TEILIOBIl Mepexi.
CTAaTUYHUU TUCK

UHAMIYHUAN THCK

BTpATy TUCKY

THUCK HACUYEHMX BOJIIHUX MAPIB P PO3PaXyHKOBIN TeMIiepartypi
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32. Ilpn BuaaJleHHI B NPUMIIEHHI OJHOYACHO TEIUIOTH TAa NHUJIY IMOBITPOOOMIiH
BH3HAYAECTHCHA:

TUIBKH 10 Ty ?

TUIBKH MO TEILTY?

110 TEIUTy Ta MUY OJHOYACHO?
OKPEMO JIJISI KOXKHOI «IITKIIJTUBOCTI»?
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33. 30iiIbLIEHHS TeOMEeTPUYHHUX PO3MipiB po004Y0ro K0Jieca HATHITA4a NPU3BOAUTH /10
3HUKEHHS TUCKY

[TiIBUIIICHHS BUTPATH MOBITPS

3HUKEHHS KalliTAIbHUX BUTPATH HA HOTO BUPOOHUIITBO
3MEHIIICHHS] BUTPATH MOBITPSI
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34. Po004y TOYKY MEpPeKHOI0 HACOCA OTPUMMYIOTh HA MEPETHHI ABOX JIHIH:...
CTaTUyHOTO 1 IMHAMIYHOTO TUCKY B MEpEKI.

XapaKkTepUCTUKH HAcOCa 1 CTATUYHOTO TUCKY B MEPEKI.
XapaKkTepUCTUKH MEPEXKI 1 PO3PAXYHKOBUX BUTPAT TEIJIOHOCIS.
XapaKkTepUCTUKH HACOCA 1 XapaKTEPUCTUKH MEPEKI.

35. OpraxiyHe naJjuso, 1e:
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A Crnonyku, 34aTHI BCTYNaTH B PEAKIi}0 OKUCIEHHS 3 BUAUICHHIM BEJIUKOI
KIJIBKOCT1 TEIUIOTH;

b Byrnenesi a0o ByIJIeBOAHEB1 CIIOJYKH, 3/aTHI BCTYNATH B PEAKIIIO
OKHUCJICHHS 3 KHCHEM TOBITPS 3 BUAUICHHIM BEIMKO1 KUTBKOCTI TEIIJIOTH;

B Byrnenesi crnonyku, 37aTHI BCTyHnaTH B PEakilil0 OKHCIEHHS 3 KHUCHEM
MOBITPS 3 BUJLJICHHSIM BEJIMKOI KIJTBKOCTI TEIJIOTH.

r Byrneuesi crosyku, 3/1aTHI BCTYIIATH B PEAKIII0 OKUCIECHHS 3 KUCHEM
HOBITPSL.

36. Ha giarpami crany BOASIHOI MApH MOKA3HUK X 03HAYAE:



SHTAJIBITIIO BOASHOI Mapu

SHTPOIIII0 BOJISIHOI MTApH

CTYIIIHb CYXOCTi BOJSTHOI MapH
IPUXOBaHY TEIUIOTY 3rOpaHHS Mapu
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37. SIkicHe MiclIeBe peryJJl0BaHHS TEIUVIOBUX MEPEK SIBJISE CO0010:

A 3MiHy TemmepaTypH TEIIOHOCIS Ha JDKEpel TeIIOTH B 3aJeKHOCTI Bij
TEMIIEPATyPH 30BHIITHBOTO ITOBITPS

b 3MiHy KIJTBKOCTI ITUPKYJIIOI0YOTO B TETUIOBUX MEPEKax TEIIOHOCIS B
3aJICKHOCTI BiJl TEMIEPATYPH 30BHIIITHLOTO TOBITPSI

B 3MiHy TeMrepaTypH TEIJIOHOCIS B IIEHTPATbHUX TEIUIOBUX MyHKTaX
CHCTEM TEIUIONOCTaYaHHs 3aJI€KHO BiJI TEMIIEPATypH 30BHIITHBOTO
MOBITPS

r 3MiHy TeMmrepaTypu TEIJIOHOCIS B IHAMBIAYaTbHUX TEIIOBUX MMyHKTaX
CUCTEM IIEHTPAJII30BAHOTO TEIJIONOCTAYaHHs

38. AHaJiTHYHMII BUPA3 MEePILIOro 3aKOHY TEPMOIMHAMIKH:
Q=U+L

Q=AU + L

AU=0Q+ L

L=U+Q

= || T[>

39. Po6ouum TizioM y TenaopikaniiiHOMy LUK €:
IPOJYKTH 3rOPAHHS MAJIMBA

BOJsiHA Iapa

JIIOKCHJI BYTJIEITIO

bpeoH

= |||

40. Sxuii 3 npoueciB i1eaTbHOr0 ra3y NpoxXoauTh 0e3 TeII000MiHy 3 HABKOJHUIIHIM

cepeoBHILEM?
A AniabatHuit
b [30TepMiuHMIA
B [300apHuii
I [30x0pHUI




Jonatok b

Tabauus nepeseeHHs1 TecTOBUX 0aJiB npeamMerHux TectiB E@BB s Beryny s
3100yTTa cTynens maricrpa Ha ocHoBi HPK6, HPK7 no mkanu 100 — 200

TecroBuii Oan ban 3a Tecrowii Oan ban 3a Tecrowii Oain ban 3a
IIKAJIO0 IHIKAJIO0 IIKAJIO0
100-200 100-200 100-200

35 100 71 148 107 183,5
36 101 72 149 108 184
37 102 73 150 109 184,5
38 103 74 151 110 185
39 104 75 152 111 185,5
40 105 76 153 112 186
41 106 77 154 113 186,5
42 107 78 155 114 187
43 108 79 156 115 187,5
44 109 80 157 116 188
45 110 81 158 117 188,5
46 111 82 159 118 189
47 112 83 160 119 189,5
48 113,5 84 161 120 190
49 115 85 162 121 190,5
50 116,5 86 163 122 191
51 118 87 164 123 1915
52 119,5 88 165 124 192
53 121 89 166 125 192,5
54 122,5 90 167 126 193
55 124 91 168 127 193,5
56 125,5 92 169 128 194
57 127 93 170 129 194,5
58 128,5 94 171 130 195
59 130 95 172 131 195,5




60 131,5 96 173 132 196
61 133 97 174 133 196,5
62 134,5 98 175 134 197
63 136 99 176 135 197,5
64 137,5 100 177 136 198
65 139 101 178 137 198,5
66 140,5 102 179 138 199
67 142 103 180 139 199,5
68 143,5 104 181 140 200
69 145 105 182

70 146,5 106 183




