CHUJIABYC HABYAJIBHOI TUCIIUILITHA

X0J101UJIbHI YCTAHOBKH

Cryninb BUIIOi ocBiTH:  Oakaiasp
CneunianbHictb: 142 Eneprernune MammHoOy1yBaHHs
OcBiTHbO-IPOGreciiina mporpama: X0JI0IMIIbHI MALTUHH,
YCTAHOBKH Ta KOHJIUIIIFOBAHHS
HOBITPS
Buxmaagau:  Ilogmasko Onexcanap CtenaHoBHY, IOUEHT Kadeapu
XOJOAMITFHHUX YCTAHOBOK 1 KOHUIIIFOBAHHSI TIOBITPSI
KaHJAUJaT TEXHIYHUX HAYK, JOICHT
Kadgenpa: XONOANITEHUX YCTAaHOBOK 1 KOHAMIIIFOBAaHHS ITOBITPS
T. 720-91-62
IIpo ¢aiin Bukaagaya Konrakrt: e-mail: apodmazko@ukr.net,
048-7209162

1. 3araabHa indopmanis
Tun JucHMIIiHg - 000B’I3K0Ba MoBa BUKJIaJaHHS - YKpaiHChKa
HapuajbHa AucHMILTIHA BUKJIAIA€THCA HA YeTBEPTOMY KYpCi y nepimiomy cemecTpi
Kiabkicts kpeauTiB — 4,5 rogun - 135

AyIMTOpPHI 3aHATTS, TOAUH: BCHOTO JEeKIii MPAKTHYH1 nabopaTopHi
JAeHHA 66 30 18 18
3a049HA - - - -
CamocriiiHa po6oTa, roaun Jenna -69 \ 3aoyHa -
Pozian saHATE

2. AHOTAIli HABYAJILHOI AN CIUILIIHA

XOJOANUIbHI YCTAHOBKH TPHU3HAYCHI JUIA OJCp)KaHHS WITYYHOTO XOJIOMYy Ta HOro BHKOPUCTAHHS Y
HaWpI3HOMAHITHIIINX TEXHOJOTIYHHUX TIporecax. He3Bakatroum Ha pPI3HOMAHITHICTh Tally3e, B SKHX
BHUKOPUCTOBYETBCS XOJIOJ, XOJOJVIIBHI YCTAaHOBKH 3a TOJOBHHMHU €IIEMCHTAMH XOJIOIMILHOI MAaIIdHH
Maike He BIAPIZHAIOTHCA OfHA Bif oaHOi. OCHOBHA iX BIIMIHHICTE IOJIATAE y CUCTEMAaX BiABEICHHS TEILIOTH,
B OXOJIOJDKYBAJIBHUX CHCTeMax. XOJIOJWJIbHA YCTaHOBKA BKIOYae B ceOe, B JIOMOBHEHHS JIO OCHOBHHUX
YOTHUPHOX ENEMEHTIB XOJOAMJIBHOI MAIllMHU, IIe amapaTH, MPWIagd, TPYOOIpPOBOIM 1 HABITh CIOPYIH, IIO
HEOOXimHI SK /A7 TPOBAPKEHHS TEXHOJOTIYHMX IIPOIECiB TpH HHU3BKUX TeMIlepaTrypax, TakK 1 JUis
parioHa bHOI eKCILTyaTallii XOIOIMIBHOTO O0JIaJHAHHS IIPH TPHUBAJIOMY TPOMHICIOBOMY BUKOPHCTAHHI.

3. Mera HaBYAJILHOI JUCHMILIIHH
Meroro BUKITaIaHHS HAaBYAIBHOI JUCHHILTIHU * XOJOAMIBHI yCTaHOBKH' € TIPUAOAHHS CTyISHTAMH
3HaHb 110 BUBYECHHIO MPU3HAYCHHS XOJOAMWIBHUX YCTAaHOBOK; KiacH(]ikalis XOJOOWIBHUKIB, 1X MIaHYyBaJIbHUX
pillIeHb; 30MAMIHHNX KOHCTPYKIIiH; pO3paxyHOK TEIJIO TMPUILIMBIB, MiAOIp Ta pO3paxyHOK OCHOBHOTO Ta
JOTTOMDKHOTO XOJIOJMIIBHOTO OOJIAJHAHHS, CXEMHI pillleHHS ()PEOHOBUX Ta aMiaYHWX YCTaHOBOK; ONTHMAJbHI
PEXUMHU POOOTH XOJIOMIIEHOT YCTAHOBKH Ta BIAXWIJICHHS Bifl HUX

B pe3ynbraTi BUBUEHHS KypCy XO0I0auibHi yCTaHOBKU CTYJ€HTH IIOBUHHI
3HATH:
Cy‘IaCHi CXEMH XOJIOANIBbHUX YCTaHOBOK IS ITPOMUCIOBUX XOJIOAUIIBHUX HiZ[HpI/IGMCTB;

KOMITOHYBaHHSI BY3JIiB I[X CXEM;

KOMITOHYBaHHSI KaMep XOJIOANIbHUKIB, MAIIUHHUX BiJJIIICHb, KOHJCHCATOPHUX BY3IIIB;
EKCILTyaTaIlif0 XOJOJHUILHUX YCTAHOBOK B CYy4aCHUX YMOBAX;

CBITOB1 TEH/IEHIIi1 PO3BUTKY XOJIOIMIBHOI TEXHIKH;

OIITUMAJTbHI PEKUMHU POOOTHU XOJIOAUIHHOI YCTAHOBKH Ta aHAJII3 BIIXUJICHb BiJl HUX

BMITH:
e BusHauaTH HENONIIKH B pOOOTI XOJIOAUIBHOI YCTAHOBKH |
® MPOEKTYBaTH, KOHCTPYIOBATH Ta JOCHIIHKYBATH XOJIOAWUIbHE 00NaHAHHS ISl PI3HOMAaHITHUX cdep
rocroapcTaa,
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®  pPO3pOOJIATH KOMIUIEKCHI IPOEKTH XOJOJUIBHUX CUCTEM; OPraHi30BYBaTH MOHTaX, IMEPEBIPKY,
e(EKTUBHY €KCILTyaTallil0 Ta PEMOHT XOJIOJMILHOTO 00JIaJHAHHS,

®  YIOCKOHAJIIOBATH HOTO eKCIUTyaTalliifHi TaHHI 1 TEXHIYHE 00CTyrOBYBaHHS;.

L4 MIPOBOAUTH PO3PAXYHOK OCHOBHOT'O Ta I[OHOMi)KHOFO XOJIOAUJIBHOI'O O6J'IaI[HaHH}l;

® BHKOHYBAaTH HOpiBHHJ'H)HI/Iﬁ aHami3 IMPOMUCIIOBUX XOJOAUJIIBHUX YCTAHOBOK 3 YpaxXyBaHHSAM CYYaCHUX
BHUMOI' 1O HUX

4. IIporpamMHi KOMIETEHTHOCTI Ta pe3yJIbTATH HABYAHHA 32 JUCHUILIiHO

PoGoya nporpama XV 0akajnaBpu

Kypc «XonoaunbHi ycTaHOBKM» BHBYAETHCS 32 AOMOMOrOK HACTYMHHX (OPM i METOMAIB HAaBYAHHS:
JIEKI1HHI 3aHATTS 1 IPaKTUYHI 3aHATTS, CAMOCTIiHA poO0Ta, KOHCYIIbTAIIII.

JlekuiiiHe 3aHATTS OXOILUIIOIOTH OCHOBHMI MaTepial HaBYaJbHOI JMCHUILIIHM Ta Mepeadoavae
BUKJIa/ICHHS HOBOT'O TEOPETHYHOT O MaTepialy BUKIIaIaueM.

[pakTHuHe 3aHATTA — ¢GopMa HABYAJIBHOTO 3aHATTS, HA SIKOMY CTYACHTH BHMBYAIOTh JICKIIMHUN
MaTepiajl Ta ONMAHOBYIOTh MPAKTUYHI HABUYKH MPOBEACHHS TEIUIOTEXHIYHMX BHUMIpiB. BUKiagad opraHizoBye
JMCKYCii 3 MpoOIeMHUX MUTAaHb TEOPii Ta MPAKTUKU TEIUIOTEXHIYHUX BUMIPIOBaHb Ta TIPUIIA/IIB.

JlaGopaTopHe 3aHATTS - QopMa HABYATIHLHOTO 3aHSTTS, HA SIKOMY CTYJIEHTH MPOBOAATH JOCHTIHKEHHS
Ha airounx nadopatopHux creHaax. OGopMISIOTH MPOTOKOJIH IO JAaHUM , OTPUMaHUX EKCIIEPHMEHTAIbHUM
HUISIXOM, Ta TIPOBOJSATH PO3PaXyHKH.

CamocriiiHa po6oTa cTyJeHTa 3 MIArOTOBKHM 10 JJAOOPAaTOPHUX 3aHATh Ta CKJIAJAHHS MOJYJIBHOI'O
KOHTPOJIO 3a0e3MeYyeThCsl [UIMM PSJIOM HaBYAILHO-METOJMYHUX MaTepialliB, SKi 3aCTOCOBYIOTHCS MpPH
BMBYCHHI TUCLMILIIHHU: MIAPYYHUKH, HABYAJIbHI T4 METOIUYHI MOCIOHMKH, KOHCIIEKT JIEKIIid, PEKOMEHI0BaHa
HaykoBa, mpodeciiiHa, MmoHorpadiuHa 1 mepioguuHa Jiiteparypa. CamocTiiiHa poboTa MOXXe BHKOHYBATHCS B
0i0mioTelli, HaBYaIBHUX KaOiHEeTaX, KOMITIOTEPHUX Ki1acax, a TAKOXK B JIOMAIIHIX YMOBaX.

5. 3MicT HaBYAJIBLHOI TUCHHUILTIHU

Po6oua nporpama X KaJaBPH

Ipenmer kypcy «XomomuiabHi ycTtaHOBKH". I[IOHATTS Npo XOJOMWIBHY yCTaHOBKY. OCOOJHMBOCTI
XOJIOJMJIBHOTO rocrojapcTBa YKpaiHu. be3nepepBHUNA XOMOAWUIBHUIN JIAHIIOT, HOro achekTdu. THmu cuctem
oxoJlomKkeHHsl. CHCTEMH OXOJIOKEHHS 0Oe3MocepeIHLOr0 KUITHHS Ta 3 MPOMDKHHM XOJOAOHOCIEM. AMiak SK
MIPOBITHUM XOJOJ0areHT B TIPOMHUCIOBHX XOJIOAWJIBHMX YCTaHOBKaxX. Awmiagdi 0e3 HACOCHI CHCTEMHU
OXOJIO/PKCHHSI TPSIMOTOYHI Ta 3 BUIIUIPHUKOM pPimWHM, iX mepeBard Ta Hemomikd. CHUCTEMH OXOJOMHKEHHS 3
BEpPXHIM Ta HIDKHIM PO3TaIlyBaHHSM BiIIUTFHUKA PIAMHM 1 3aXMCHUMH pecuBepamu. HacoCHO-TMPKyIAIiitHI
CHCTEMH OXOJIO/DKCHHS 3 BEPXHHOIO Ta HUKHBOKO TOJAUCI0 aMiaKy B CHCTEMY, iX TepeBard i HEIOINIKH.
Cucremn OXONOMKEHHA 3 TMPOMDKHHUM XONOJOHOCiEM. Bumorm mo mpomikHEHX xonomoHociiB. CydacHi
MIpOMIKHI XonomoHocii. OxHoda3ori Ta qBodazoBi MpoMixKHI XonmomgoHocii. da3oBa miarpamMa «KOHIICHTPAIIiT —
TeMIepaTypay IS BOISHHX PO3YMHIB COJEW HaTpito Ta Kamibllifo. /[BodazoBuii xomomoHocii (OiHapHMA in,
aiic-mappi). BukopucraHHs piAKOro MIOKCHHY BYTJIEMIO SIK MPOMIDKHOTO XOJOIOHOCII0, MIACTABH JUII TaKOTO
BHUKOpHCTaHHS. PpeoHOoB1 X0omonmiIbHI ycTaHOBKH. OCcOOIMBOCTI (PEOHOBUX XOIOAUIHHIX YCTAHOBOK. Brmorn
JO IUX YCTAHOBOK. [IpoOJieMH HEraTMBHOTO BIUIMBY JeSKUX (PEOHIB HA HABKOIUIIHE CEPEOBUIIC.
O3zoHOHEOE3MEeYH] 1 anpTepHATHBHI XomomoareHTH. da3oBa miarpama «KOHIIEHTpAIlisE — TeMIlepaTypay» st
MaciIopPEeoOHOBHX PO3YMHIB. 3aKOHOMIPHOCTI HHPKYIALIi Macio()peoHOBHX pO3UMHIB B cucTeMi. Cxemu
JKUBJICHHS ()PEOHOM BUNAPHUKIB pi3HUX TUMIB. CXeMH MOBEpHEHS Macia i3 BUIAPHHKIB Pi3HHUX THUITIB. Brums
Macia Ha poOOTy (hpEeoHOBOi XONOAWIBHOI YCTAaHOBKH, 30KpeMa, Ha TeIIonepenadyy KOHIEHCATOpiB 1
BHUIMapHUKIB. OCOOIMBOCTI, SIKi MAIOTh a3€0TPOIHI CEpBICHI cyMilri (ppEoHIB CepeqHHOr0 i BUCOKOTO THCKY, 1 SKi
HEOOXiTHO ypaxOBYBaTH MPH TPOEKTYBaHHI 1 EKCIUTyaTaIliHHUX XOJOIMIIEHOTO oOJaJHaHHS (HasBHICTh
TEMITEPaTYPHOTO «TJaiiy», 3MiHa CKJIaly CYMillli y BUTAJIKy BUTIKAHHS OJHOTO i3 KOMITOHEHTIB, HEOOXiTHICTh
BHKOPHCTaHHS Tirpockorniuaux noiiedipaux macen). [Ipoueaypa perpodity nirouux GppeoHOBUX XOIOIUIBHUX
cucteM. IlepcrieKTHBY TOMIMPEHHS TPHUPOIHHUX XOJOJOATSHTIB B XOJOMMIBHIA TexHimi. CXeMH MallMHHHX
Bi[IiJIEH TPOMHUCIOBUX XOJIONWJIBHHKIB. MaIMHHI BiAJiIEHHS 3 MaKCHMalbHUM CTYIIEHEM 3aBOJCHKOT
roToBHOCTI. JleleHTpanizoBaHe OXONO/KEHHS, MOTr0 MOPIBHSAHHS 3 IeHTpasizoBaHuM. [IpoekTHI pilieHHs, s[Ki
CIPSAMOBaHI HAa 3HIKEHHS AaMiako €MHOCTI aMiayHWX XOJNOJWJIBHUX  YCTAHOBOK. XOJOAWIBHUKU
arponpoMHUCIIOBOrO KOMIUIEKCY. KoMIOHyBaHHS Kamep XOJNOAMIBHOI OOpOOKH, XOJOAWIBHOrO 30epiraHHs,
KaMmep I1uionooBodecxoBuml. [Ipomec BumamiHHS iHEO Ha OXOJOKYBAJBHIM IOBEpXHi, siKa O0OIyBa€ThCA
noBiTpsiM. KomepiriiiHi xomomuinbHi cucTeMu. XONOAWJIbHI YCTaHOBKM cyrepMmapkeTiB. CHucTeMH BiIBOAY
TEeIJIOTH KOHJIEHCALlil: BO/siHA, BUMapHa, noBitpaHa. [Ipobiemu exoHOMIi MpicHOI 0X0NMOMKYyBaIbHOI BOIH, SIKa
BHUKOPHUCTOBYETHCS ISl TEXHOJIOTTYHUX 1ijied. Tumm atMocepHUX OXOJIOJHHKIB BOAH, iX KOHCTPYKIII, TEIIOB1
1 rigpaBmiuHi XapakTepucTUKW. TemnmoBui ©OamaHC BEHTWIATOPHOI rpagupHi. CxeMu MigKIIOYEHHS
KOHJICHCATOPIB, AK OIHO THIIOBMX, TaK 1 Pi3HO THIOBHX NpH iX mapajienbHid poOoTi. OCHOBU eKcIuryaTtamii
XOJIONMIIBHUX YCTaHOBOK Pi3HOro npu3HaueHHd. OpraHizamis ekcruryarauii. OnTUManbHAN pekuM poOoTH
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XOJIONUIIBHOI ycTaHOBKH. [lopsmok mpoBeneHHs! JOMOMDKHUX OIepaliil B mpoieci ekcIutyartamii (3apsaaka i g0
3apsika XOJOA0areHTOM 1 MaciioM, BHUITYCK Macja, BUIYCK TMOBITps, BiaTaBaHHs iHeto). LLnsxu migBUILeHHS
piBHS Oe3MeKky Mpu eKcIuTyaTalii aMiaYHUX XOJIOAMIBHUX YCTAHOBOK.

6. Cucrema ouniHOBaHHs Ta iHdopMmaniiini pecypcu
Buay KOHTPOJIIO: TOTOYHHIA, TPOMDKHUI, TA MIICYMKOBHH (iCTIHT)
Po0oya nporpama XV dakajnaBpu
HapaxyBaHHA 6asiB 32 BUKOHAaHHA 3MiCTOBHOro moayns

Oninni dopma HaBYAHHS
. Ganu JieHHA 3304Ha
Bui pobot, 1o mimsirae Kitek. | Cymapui | Kinbk. Cymapsi
KOHTPOJIIO i i
p min | max pooir, Oanm pooir, Oanu
O min | max | ®™™ | min | max
b b
1 2 3 4 5 6 7 8 9
IcemecTp (HOMEp CEMECTPY) 2cemecTp (HOMEp
ceMecTpy)
Po0OoTa Ha nexmisax 0,5 1 30 15 30 - - -

Buxonanns nabopaTtopHux
pooir

Pobora Ha nmpakTU4HUX /
CeMIi-HAPCHKUX 3aHATTSIX
OmparroBaHHs TeM, He 05 1 5 1 5
BUHECEHUX Ha JIeKIIi1
[TinroroBka 10 1abopaTOpHUX
| IpaKTUYHKX 3aHATH
BukoHaHHS KOHTPOJILHUX
3aB/IaHb

Tommo

[IpombkHa cyma — — — 38 76 — - -
Moz[ynbmm KOHTPOJIb B 3 2 29 24 i i i
(KOJIOKBiyM)
OriHka 3a 3MICTOBHI MOJTYJIb - - 2 60 100 - - -
Pasom 3 mucoumuiiau 60...100 -

0,5 1 18 9 18 - - -

0,5 1 18 9 18 - - -

0,5 1 4 2 4 - - -

0,5 1 4 2 4 - - -

IH®OPMAILIIHI PECYPCH
Po0oya nporpama XV 0akajaspu

1 www.wika.ua

2 www.teplostart.com.ua
3. www.danfoss.ua

4, WWW.Siemens.com
5
6

www.infrost.com.ua
mooble onaft edu.ua

7. IlosiTnka HABYAJIBLHOI AMCHMILIIHA

IMonituka Beix HaByanbHUX AucuumiiH B OHTY e yHiikoBaHOO Ta BU3HAUEHA 3 ypaXyBaHHIM
3akoHOoJaBcTBa YKpainu, BuMmor ISO 9001:2015, «[lonoxkeHHs Npo akaaeMidHy J00pOYECHICTb B
OHTY» ta «[10o10X€HHS PO OPraHizallil0 OCBITHHOTO MPOLIECY».

Buknanau ITITIITMCAHO Onexcanap [TOJMA3KO

miamnuc
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3aBinyBau kapenpu IIAITMCAHO Muxaiino XMEJIBHIOK nianuc
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