MIHICTEPCTBO OCBITU I HAYKU YKPATHU

HAIIOHAJIbHUM YHIBEPCUTET KOPABJIEBY JYBAHHS
iMeH1 aamipana MakapoBa

XepCOHChKUM HaBYATbHO-HAYKOBUM 1HCTUTYT
Kadenpa termnorexuiku

17520

3ATBEPJI)XKEHO
3aCTyIIHUK IUPEKTOPA 3
. HaBYaJIbHOI poOOTH
_K.T.H., mpo¢. dyauenko O.M.

POBOYA ITPOI'PAMA HABYAJIBHOI JACHHUITJITHHA
Program of the Discipline

OCHOBMU TPUTEHEPALIMHUX TEXHOJIOI'TA

Basics of thrigeneration technologies
piBeHb BUIIOI OCBITH nepuuil (baxaraspcoKuil)
THII JUCITUTUTIHU 0008 'S3K08a

MOBA BUKJIQJIAHHS YKPAIHCbKA

Xepcon — 2023



Poboua mporpama HaBuanbHOi AMCHUILTIHM "OCHOBH TpUreHEpaliiHUX
TeXHOJOrii" st 3700yBadiB BHINOI OCBITM 3 Taly3l 3HaHb 14 "Enextpuyna
imkeHepis", cnemianbHicTs 144 "Temnoenepretuka", OcBiTHbO-TIpOdeciiiHi
nporpamu "Temnoenepretuka” Ta "EHepreTHUHUN MEHEI)KMEHT".

“13” aucromnana 2023 poky. — 23 c.

Po3po6Hukwu:

Paguenko M.I., moktop TexHiuHuX Hayk, npodecop (kabeapa KIP HYK);

Kaninigenko 1.B., kanaugaT TeXHIYHUX HAyK, JOLEHT (Kadeapa TEIUIOTEXHIKH
XHHI HYK).

[Ipoexkt  pobGoyoi  mporpamu  HaByYaidbHOI  JgucHUIUIiHKE  "OCHOBHU
TPUTEHEPALIMHUX TEXHOJIOTINA" Y32000/CEHO 3 2apaHmamu OC8IMHIX NPOSpam
["apaHT OCBITHBOI TPOTpaMu:
- "TenoenepreTyka"” )2/ ‘%
Kauo. mexH. HAyK, OOYeHm o B.C. KopHieHko

- "EnepreTuuHuil MEHEKMEHT ' s
KAauo. mexH. HayK, OOYeHm [ Mreep — T.0. Kobanasa

[Ipoekr  poOouoi  mporpamMu  HaBYalnbHOI  AMCHUILIIHM " OCHOBH
TPUTCHEPAIIMHUX TEXHOJIOTIN' po3eisiHymo Ha 3acioanHi Kagedpu meniomexHiKu
Xepconcvkozo naguanvrno-waykosozo incmumymy HYK

[Tpotokon Ne 04 Bix "14" nmucromama 2023 p.

B.o. 3a6idysaua kageopu i ,.
KAHO. MEXH. HAYK, OOYeHm e —T.0. Kobanasa

PoGoua mnporpama HaBuanbHOI AUCHUILUTIHK 'OCHOBH TpHUTE€HEpaIiiHUX
TEXHOJIOTIH" 3ameepodicena MemoouuHor paodor XepcoHCbKO20 HABHAIbHO-
Haykoeozo incmumymy HYK

ITpoToxon Ne 04 Bin “16” nucronana 2023 poky

T'onosa MP Xepconcvbkoco HHI HYK, gy
Kauo. mexH. Hayk, npogecop HYK : 2__ ) O.M. Jlymuenko

© Pamuenko M.I., 2023 pik
© Kaminiuenko [.B., 2023 pix
© XHHI HVYK, 2023 pix



BOTYTL. .t 4
1. OOUC HABYATHEHOT JUACIIATIITIHIL ...eeevrsuseeressssseesesssnsssssssnssssssssnnssssesssnssessssnnneeseenns 5
2. MeTa BUBUEHHS HABYATBHOT JUCIIATIITIHI . .. .eeeeereesrsrssnssssssesssessssssnssssssesssesssnnnns 6
3. [TepeayMOBH JJ151 BUBUCHHS JUCTIUTIIIIHE ...cevvveesvreeereesireesssessssessseesssessssnesssnesnes 6
4. OYiKyBaH1 PE3YIBTATH HABUAHHS ...eeiuvvvreisrreeessrresssstnessssssesssssessssssesssnssesssnssesssnsens 6
5. IIporpama HaBYATBHOT TACITUATIIIIHI «....vveesureessteeesieeessseesinessssessssesssessssessssseessneees 7

6. Meroau HaB4YaHHs, 3aCO0H 1arHOCTUKHU PE3yJIbTATiB HABUAHHS Ta METOIM iX

D1 ()Y (003 (04 4 0) 2 1 1 € CO SRR 17
7. @OPMH MOTOYHOTO T MIACYMKOBOTO KOHTPOIED ..vvveerereessreessresssneesneeessneessneenes 18
8. Kputepii oliHIOBAHHS PE3YIBTATIB HABUAHHS ..vvvveivrreessvreessrnesssssnessssneesssseesanns 21
0. 3ACOOM HABUAHHSI. .......vveeeiutteeesuteeessiteeessiseesasseessnbseesasssessasbeeesbneessssseessnbeeesasseeesnns 21
10. PexoMeH10BaH1 JHKEPETIA THPOPMAIIIT ..vvvvvvrreiirieeiiiiesiiieessiieeesineesssnnesssnseeeens 22

11. THOOPMALIITHT JIKCPEITA . ..vveeeiurrreeiureeessireesasreesssseesssssessssseessssseesssneessssessssseesnnes 23



BCTYII

AHOTALIA

Po6ouoro mporpamoro HaBYaibHOI AMCHUILUTIHK "OCHOBU TpUTEHEpALIHHUX
TEeXHOJOT1M" MiAroToBKM 3a mnepmuM (OakanaBpChbKUM) pIBHEM BHUIIOI OCBITH
nepenbadyeHo HAOyTTS 3M00yBadyaMy BWINOI OCBITH  3JaTHOCTI  CaMOCTIHHO
dbopMyTIOBaTH IJII Ta CTaBUTH KOHKPETHI 3aBJaHHS HAYKOBHX Ta MPHKJIATHUX
MPOCKTIB  y (PyHIaMEHTATbHUX 1 TMPUKIATHAX O0JacTSIX TpPUTCHEPAIIHHUX
TEXHOJIOT1M XOJOJIUIbHUX YCTAHOBOK Ta CUCTEM KOHIMIIIIOBAHHS 1 BUPIIIYBAaTH iX 3a
JIOTIOMOTOI0  CYYaCHUX JOCHIJHUIBKMUX METOJIIB 3 BHKOPUCTAHHSM HOBITHBOT'O
JIOCBITY 13 3aCTOCYBaHHSIM Cy4aCHOTO 00JIaJHAHHS Ta 1HHOPMAIIHHUX TEXHOJIOT1H.

[Iporpama HaByanbHOi AUCHUIUTIHA "OCHOBH TPUTCHEPALIMHUX TEXHOJIOTIN"
po3paxoBaHa Ha 3700yBadiB BHUIIOI OCBITH Mepmioro (OakalaBpChbKOr0) pPIBHS
OoCBITHbO-TIpodeciitHux  mporpam  "Temnoenepreruka’ Ta  "EHepreTuuHuii
MEHEPKMEHT ' 1 mepedayae KOMILIEKCHE 3aCTOCYBaHHS HAOYTUX KOMIIETCHIUN IJis
PO3B’s3aHHs MPUKJIAJAHUX 3a/1a4 3 EHEPreTUUHOTO MAaITUHOOYIyBaHHS.

KuarouoBi cjioBa: TpureHepailisi, KoreHepallis, XOJOJIUJIbHE YCTaTKyBaHHS,
TEIJIOBUIM HACOC, CUCTEMU KOHTUIIIFOBAHHS.

Annotation

The educational program "Basics of thrigeneration technologies” for prepare
the first (bachelor's) level of higher education provides applicants by students of
higher education be able to formulate their own purposes and set specific tasks for
research and applied projects in fundamental and practical production, Thri-
generation technologies of refrigerating units and air conditioning systems and
resolve them using modern research methods by the latest experience applying
modern equipment and information technology.

The program of the discipline "Basics of thrigeneration technologies" is
supposed to be for students of higher education of the first (bachelor's) level of the
educational and professional program "Thermal power engineering" and "Energy
management" and envisage for the integrated application of obtained abilities to solve
applied problems of energy and resource saving in energetic.

Keywords: trigeneration, cogeneration, refrigerating equipment, heat pump,
air conditioning systems.
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2. MeTa BUBUYEHHS HABYAJIBLHOI AU CIHUILTIHA

Metor ocBoeHHsT auUCHMIUTIHM "OCHOBH TpPUTCHEPAIIMHUX TEXHOJOTIH" €
OCBOEHHSI TMPAKTUYHMX 3HAaHb 3 TpUIEHepallii B CYJHOBI eHepreTuil Ta
CHEPreTUYHOMY MaIlTMHOOYIyBaHH1 1 ()OpMyBaHHS Yy 3/100yBaya BHUIIOT OCBITH TaKHX
KOMITETEHTHOCTEMN

InTerpasbHa KOMIETEHTHICTD:

IK1. 3patHicTh po3B’s3yBaTH CKJQJHI 3arajibHi, CHEIialli3oBaHi 3adadl Ta
NpaKTUYHI MpoOJieMH y cdepl TEIIOeHEpreTUKH Ta/abo y mpolieci HaBYaHHS, IO
nependadae  3aCTOCYBaHHS TeOpii Ta METOMIB  CICKTPUYHOI  1HKeHepii, 1
XapaKTEPU3YETHCS KOMITJICKCHICTIO Ta HEBU3HAYECHICTIO YMOB.

3arajibHi KOMIIETEHTHOCTI:

3K3. 31aTHICTh BUUTHUCA 1 OBOJIO/IIBATA CYYaCHUMHU 3HAHHSIMU;

3K4. 31aTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaIlisIX.

CuneniaabHi (paxoBi, mpeaMeTHi) KOMIIETEHTHOCTI:

®K4. 3naTHICTb BUSBIATH, KIacU(DIKyBaTH 1 OIIIHIOBATH €EKTUBHICTH CUCTEM
1 KOMIIOHEHTIB Ha OCHOBI BHKOPUCTaHHS aHAJITUYHUX METOJIB 1 METOJIB
MOJICJIIOBaHHS B TEIJIOCHEPTETUYUHIN rany3i;

®K13. 3paTHICTE pO3pOONATH palliOHATBHI MPOEKTH TEIIOOOMIHHOTO
oOnaJiHaHHS; OIIHIOBATU €()EKTUBHICTh BUKOPHUCTAHHS PI3HUX BHJIIB BTOPUHHUX
€HEPropecypciB Ta HETPATULIIMHUX JIKEpEI EHEeprii.

3. IlepenymoBH /i1 BUBYEHHSI AMCIUILIIHA

Ilepedymosamu ons susuenns oanoi oucyuniinu € oucyuniainu: "TEC ta AEC 1
ycraHoBku" Ta "Jkepema Ta CHCTEMH TEIUIONOCTadYaHHS Ta OCHOBH IX
MPOEKTYBaHHS ', IO BUKIAAIOTHCA 37100yBauam mepmioro (0akaliaBpChbKoro) piBHA
BHIIIOT OCBITH.

4. OuikyBaHi pe3y/1bTaTH HABYaHHA

BuBueHHsI HaBYabHOT NUCIUILIIHU TiepeAdadae popMyBaHHS Ta PO3BUTOK Yy
3100yBaya BUILOI OCBITH TaKUX PE3yJIbTATIB HABYAHHS:

IMP3. Po3yMiHHA  MDKIMCHUIUTIHAPHOTO  KOHTEKCTY  CIIELIaJbHOCTI
«Tennoeneprerrkar.

IIP4. AmnamizyBath 1 BHMKOPUCTOBYBAaTHM Cy4yacHI 1H)XXEHEpPHI TEXHOJIOTI],
MPOIIECH, CUCTEMU 1 00JaHaHHS y cpepi TEeMIOCHEPTETHKHY.

ITP8. 3acrocoByBaTH TepelOBl TOCSITHEHHS EJIEKTPUYHOI 1HXKEHepii Ta
CYMIXKHMX TaJly3ed pU MPOEKTYBAHHI 00’ €KTIB 1 MPOIIECIB TEMIOCHEPTETUKHU.

ITP9. BmiTu 3HaxoauTW HEOOXIJHY 1H(pOpMALI0 B TEXHIYHIM JiTepaTypl,
HAayKOBUX 0a3zax JaHMX Ta IHIIUX JpKepenax iH(opMmalli, KpUTUYHO OLIHIOBATH 1
aHaI3yBaTH ii.

IIP12. Po3ymiTH KJIIOUOBI aCMEeKTH Ta KOHULEMIT TEeMJIOCHEPTreTUKH,

TEXHOJIOT1i BUPOOHHMIITBA, TIepeaadi, pO3MOJILTy 1 BUKOPUCTAHHS €HEPTii.
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ITP 14. Matu HaBUYKH PO3B’SI3aHHS CKJIQJHHUX 33]a4 1 MPAKTUYHUX MPOOIIEM,
oo TepeadavaroTh peaizaliio 1HXEHEPHUX IPOEKTIB 1 MPOBEACHHS IOCIIIKEHb
BIIIIOBIIHO 10 crieriami3ari.

5. IIporpama HaBYaJIbHOI JUCUHUILIIHA
Moayas 1.

3micmosuii mooyb 1. TexHoJI0ril BAKOPUCTAHHS CKMIHOI TEIIOTH B
€HEeProyCTaHOBKAX CTAIliOHAPHOI Ta CYIHOBOI €eHepreTHKH

Tema 1. TexHosorii KOMOIHOBAaHOTO BHUPOOHHUIITBA €HEPrii 3 YTHIII3AIIEIO
CKUJTHOT TEIJIOTH €HEPrOyCTaHOBOK. AHaI3 TEXHOJOTH KOHJUIIIOBAHHS POOOYOTo
Tij1a (LIMKJIOBOTO MOBITPS) EHEPTOYCTAHOBOK.

Jlitreparypa: [1], cTop. 8 — 34; [7], crop. 6 — 15; 167 — 175.

Tema 2. Illnsgxu BUKOPHCTaHHS CKHIHOI TEIJIOTH CHEPrOyCTAaHOBOK B
TPUTCHEPALIMHUX TEXHOJIOTIAX. BUKOpUCTaHHA TEIJIOBUX HACOCIB.
Jlitepatypa: [4], crop. 128 — 145; [5], ctop. 109 — 115.

3micmosuii mooyns 2. TeopeTH4Hi 0CHOBH
TpaHcpopmauii eHeprii B X010

Tema 3. Knacudikariis xonoamibHux MaiuH. [lapokoMmpecopHi X0JIOAMIbHI
mamuHu  (ITIKXM). IloBitpsiHi XoJoauiabH1 MammHA. Bojoruét Ta cyxui Xin
kommpecopa. XomomoareHTH IIKXM. Amnamiz mnpomeciB 1 1ukmiB  [TKXM.
[TepeoxoyomKeHHS PiJIKOTO XOJIOA0areHTY.

Jlireparypa: [3], cTop. 35 — 65; [5], crop. 44 — 63;

Tema 4. TepmoauHaMiuHi Ta (i3UYHI OCHOBH 3BOPOTHHUX IMPOLIECIB Ta LUKIIIB.
3aranbHUi TPUHLHUIT OXOJOJKEHHSA. 3BOPOTHI IUKIM Ta iXHI XapaKTEPUCTUKH B
00J1aCTl MOMIPHOTO OXOJIOJKEHHS. 30BHIIIHS 1 BHYTPILIIHS HE3BOPOTHICTh B IIUKIII,
BILJIMB PETYJIIOI0YOTO KJIalaHa.

Jlitepatypa: [5], ctop. 64 — 115.

KonTpoabHi nutanus 10 1-ro moxyas

=

Jatu knacudikaliiro TEXHOJIOT1H KOMOIHOBAaHOTO BUPOOHUIITBA €HEPT 1.

2. IlepeBarn BHYTpINIHHOIIMKIOBOI TPUTEHEpAIlli 100 BUPOOHUIITBA OCHOBHOTO
BUly €Heprii (eJIeKTPUYHOi, MeXaHI4HOi) 0a30BUM JIBUTYHOM TIOPIBHSHO 3
TPaIULIHHOIO KOTEHEPALII€I0 Ta TPUTCHEPALIETO.



3. HaBenith mpukimaaum 3acTOCYBaHHS  TEPMOCJIEKTPHUYHUX  OXOJIOKYHOUHX

MIPUCTPOIB.

Xomnonoarentu [IKXM. Ananis nporieci 1 rukmiB [TKXM.

Pi3HuIIs MK KOreHepalli€ro Ta TpUTreHepalli€ro.

ki ¢i13udH1 Tpoliec BUKOPUCTOBYIOTH JIJIsI 3HMKEHHS TeMrieparypu? SKki 3 HUX

3aCTOCOBYIOTh B KOMEPIIMHUX XOJIOJUIBHUX MalllUHAX 1 4OMY?

Oco0MBOCTI BHYTPIIIHBOLUKIIOBOT TPUT€HEPAIlii.

8. B yomy monsirae 3araJbHUN TPUHLHUI OXOoJoMKeHHs? HaBenite mpukmanu, siki
iJIIOCprIOTB «3araJIbHAM MPUHIIATI OXOJIOKEHHSD.

9. Sk 3MIHIOETBCSA TeMnepaTypa npu JpOCeNoBaHHI raza’?

10.Ha3BiTh OCHOBHI OJIUHUIII BUMIPY Temreparypu, MOSICHITH X TIOXO/PKCHHS?

11.Jlaiite wmacu@ikaiiro 3BOPOTHUX ITUKIIIB B 3aJEKHOCTI BiJ] MPU3HAYEHHS 1
TEMIIEpaTypHUX PIBHIB POOOTH TEIUIOTpaHCHOpMaTOpIB?

12.111o € cOiaPHOTO y BU3HAYEHHSIX XOJIOAMJIBHOTO KOE(QIII€HTa, OMAIIOBAIHLHOTO
koedirieHTa Ta koedirieHTa TemIohiKaIiiHOTO UKITY?

13.HaBeniTh mpuKIagd 3aCcTOCYBaHHSA TeINIO(MIKAIIMHUX IHMKIIB B PpeaIbHUX
npoeKkTax?

14 JIngs  dYoro 1HCTPyKIIi MMOOYTOBUX TPHJIAMIB OXOJIOJUKEHHS BHUMAararoTh
BIITAIOBaHHS CHITOBOi «IIIyOM» 1 OYMINCHHS 3aJHbOI IOBEPXHI IIPHIIAJIIB
(koHEHCATOPIB) BiJl 3a0py/IHEHb?

15.006rpyHTYiiTEe TOLIIBHICTS BUKOPUCTAHHS MTOKa3HUKA «CTYIMIHb TEPMOJUHAMIYHOL
JIOCKOHAJIOCTI LUKITY»?

16.Ha3BiTh mepeBaru i HeIOMIKU MOBITPSHUX XOJOIUIBHUX MAIIUH?

17.HaBeniTh npuKiIaax €KOHOMIYHO JOLIIBHOTO BUKOPUCTAHHS BUXPOBUX TPYO?

18.5Iki mepCeKTUBH PO3BUTKY TEPMOCICKTPUYHUX XOJIOIUIBHUX MAIIIAH?

19.Knacudikarisi X0J0JMIBHUX MAIIWH.

20.ITokaxith (i3uyHy TpUpOAy 30BHIMHIX BTpar B mukii [IKXM Ta ix BruiMB Ha
BUTPATH CJIEKTPOCHEPT11?

21.TTokaxiTh TMPAKTUYHY KOPUCTH BUBUEHHS PO3ILTY «AHaJI3 MPOLECIB 1 IUKIIB
[TKXM»?

22.B sxux BUIaJIKax JOLIbHA pereHepariis B iukinax [IKXM?

23.Y yoMy HeOe3neKka «BOJIOToro X0y KoMipecopa»?

24.Yu nHeMae mopyuieHHs 3aKOHa 30€peKEeHHs HepTii P MOsICHEHH] MPUHIUITY 11
TEIIOBOTO Hacoca?

25.T1osicHITh pOOOTY TEIJIOBOTO HAcOCa HA MPUKIIA/l XaTHROTO KOH/IUIIIOHEPA.

26.Y dyoMy miepeBaru Ta HeJIOJIIKHU KackagHux XM?

27.Anani3 TEXHOJIOTIH KOHIUIIIOBAHHS poOouoro Tina (IMKJIOBOTO TOBITPS)
CHEProyCTaHOBOK.

28.T1oBITpsiHI XOJOAUIBHI MAIIMHHU.

29.Bomnoruii Ta cyxuii Xi7] KOMIIpecopa.

30.30BHIITHS 1 BHYTPIIIHSA HE3BOPOTHICTH B IIUKJII, BIUTUB PETYIIOI0UOTO KJIalaHa.

o 0k

~



Moays 2.
3micmosuti mooyb 3. Tena0BUKOPUCTOBYIOY X0JI0H/IbHI MAIIMHH

Tema 5. Bogoamiauni abcopOuiiini xonoauwibHi MamuHu (AXM). Tlpuniun
nii, moOyaoBa IHMKIy Ta BU3HAYCHHS OCHOBHHX XapaKTEPUCTHK BOJOaMiadqHOl
abcopOIIfHOT XONOAMIBHOI MAIIMHA 3 PETeHEPAaTUBHUM TEIJIOOOMIHHMKOM 1
pextudikaropoM. Po3paxyHok ocHOBHHMX mMoka3HHUKIB AXM. PiBHSHHS BU3HAauYEHHS
napaMeTpiB BOJI0aMiauHOTO PO3YHHY.

Jlitepatypa: [2], crop. 302 — 318; [5], crop. 183 — 191.

Tema 6. bpoMwucTOmniTiEBI XOJOAWJIbHI MamuHU. TeopeTuyHi Ta AiicCHI
npouiecu OpomuctoniTieBoi AXM. KoucTpykii amapatiB. BonsHi  eXeKTOpHI
XOJIOJWJIBHI MAaIlIuHH. XJ1a40HOB1 €KEKTOPHI XOJIOWIIBHI MAaIlIvuHH.

TypOoneranaepHi X0J0UIbHI MAIIMHKU. blareHTH1 X0J10IUIbHI MaIlTUHU.
Jlitepatypa: [2], ctop. 295 — 301; [5], ctop. 201 — 215; [6], cTop. 47 — 69.

3micmosuti mooys 4. TexHoJiorii KoOMOiHOBAHOTO BUPOOHMITBA eHepril B
CTAlIOHAPHIN eHepreTuili

Tema 7. TpureHepamiiiHa TEXHOJIOTiSI AaBTOHOMHOI'O €HEPIONOCTa4YaHHS.
TpurenepaniiiHi TEXHOJIOT1i AaBTOHOMHOTO €HEPrONOCTaYaHHS 3 AaKyMYJISILIE0
XOJIOJly Ta OTPUMaHHIM MPICHOT BOJIU.

Jlitreparypa: [1], cTop. 216 — 233; [5], cTop. 124 — 163.

Tema 8. BHyTpilIHROIIMKIIOBA TPUTEHEPAIlis B CYJTHOBUX TOJIOBHUX JBUTYHAX
BHYTPIIIHBOIO 3TOpsiHHSA. TpureHepalliiiHi TEXHOJIOTI OXOJOKEHHS LUKIOBOTO
MOBITPS CYTHOBUX T'OJIOBHUX JBUTYHIB 13 aKyMYJISILIIEIO XOJIOAY.

AnpTEepHaTUBHI TpUrE€HEpalliHI TEXHOJOrli OTPUMAHHS TMPICHOI BOAM B
cynHoBuX ymoBax. OIllHKa NaduBHOI €(QEKTUBHOCTI TOJOBHOTO JIBUTYHA

TPAHCIIOPTHOTO CYAHA 3 OXOJOIKCHHIM IIMKJIOBOTO MOBITPSI.
Jlitepatypa: [1], crop. 235 — 256; [5], crop. 164 — 181; [8], cTop. 74 — 81.

KoHTpo/1bHI NMTAHHSA 10 2-T0 MOAYJIS

1. BB Temneparypu moBiTps Ha BxoAl TeruioBux aBuryHiB (B3 1 I'T/]) na #ioro
BUTpATy JBUTYHAMHU.

2. BB temrepaTypu MOBITPsI HA BXOJ1 Ha MOTYXHICTh TEIJIOBUX NBUTyHIB (/IB3
1I'TH).

3. BB TemnepaTypu NOBITPS Ha BXOJ1 Ha MUTOMY BUTpaATy MHajlMBa TEIUIOBUX
neuryHiB (JAB3 1 I'T).

4. BB Temneparypu MOBITPS Ha BXO/I1I HAa MOTYKHICTh TEIJIOBUX ABUTYHIB (B3
1 I'TH).



5. BmuB Temmepatypu moBiTps Ha Bxoal TersioBux asuryHiB ([AB3 1 I'T/) na
KUIBKICTh TEIUIOTH BIAX1JIHUX ra3iB.

6. lllnsgxu BUKOpUCTAHHSA CKHIHOI TEIUIOTH €HEPrOyCTAHOBOK B TPUTECHEPALIMHHUX

TEXHOJIOT15IX.

O6uacTti HalOLIBIT €PEKTUBHOTO 3aCTOCYBAHHS TPUTEHEPAIITHUX TEXHOJIOT1H.

8. IlepeBaru 3acTocyBaHHS TpUTEHEPAIIMHUX TEXHOJIOTIM B Cy/IHOBI! €HEPIeTHIII.

9. ITlepeBaru 3acTOCyBaHHSI TPHUTCHEPAIIMHUX TEXHOJIOTIH B Majild eHepreTHlll
(MyHIITUTIATBHIH).

10.ABTOHOMHE €Hepro3ade3neueHHs 00 €KTIB PI3HOTO MPU3HAYCHHH.

11.TlepeBaru 3acTOoCyBaHHS TPUTCHEPAIIITHIX TEXHOJIOT1H MPU MOAEPHI3ALIl T1I0UnX
CHEprOyCTaHOBOK.

12.Bonoamiauni abcopOriitHi XonoamibHI Mamman (AXM).

13.Ilpuntmn  aii, moOymoBa LWKIYy Ta BU3HAYEHHS OCHOBHUX XapaKTEPHCTHUK
BOJI0AMIa4yHOi  aOCOPOIIIMHOT  XOJOJWIBHOI MAIIMHU 3  pEereHepaTUBHUM
TEMJI000OMIHHUKOM 1 PEKTU(PIKATOPOM.

14.Po3paxyHOK OCHOBHUX MOKa3HUKIB AXM.

15.PiBHSIHHSI BU3HAYECHHSI TApaMETPIB BOJI0AMIaYHOTO PO3ZYUHY.

16.bpomuCTONITIEB] XOJOAMIBHI MAIIIUHH.

17.TeopernyHi Ta aiiicHi nporecu OpomuctoniTieBoi AXM. KoHctpykinii araparis.

18.BojsiHi €KeKTOPHI XOJIOUIbHI MAIIIHHU.

19.X1a10HOBI €KEKTOPHI XOJIOIUIHHI MaIIHHH.

20.TypboaeTaniepHi X0I0AUIbHI MAIINHU.

21.biareHTHI XOJIOAWIbHI MAIIMHH.

22 . TexHoNOTrii KOMOIHOBAaHOTO BUPOOHHUIITBA €HEPTil B CTalllOHAPHIN EHEPTeTHII

23.TpureHepailiiHa TEXHOJIOTisI aBTOHOMHOTO €HEPTOIOCTaYaHHS.

24. TpureHepalliiiHi TEXHOJIOTii aBTOHOMHOTO E€HEPrONOCTavYaHHS 3 aKyMYJISAIIEr0
XOJIOAY Ta OTPUMAHHSAM IPICHOT BOJIH.

25.BHYTpIIHBOIIMKIIOBA ~ TPUTEHEpallisi B  CYJHOBUX TOJIOBHUX  JBUTYHaX
BHYTPIIIHHOTO 3rOPSTHHS.

26.TenmoBUKOPUCTOBYIOU1 XOJIOAMIbHI MAIIIMHH.

27.TpurenepariiiiHi TEXHOJIOT1I OXOJIOJDKCHHSI IIMKJIOBOTO TIOBITPS CYJIHOBHX
TOJIOBHUX JIBUTYHIB 13 aKyMYJISIII€I0 XOJIOY.

28.AnpTepHaTUBHI TPUTEHEpAIliiHI TEXHOJOTli OTPUMAaHHS TIPICHOI BOIU B
CYyJTHOBUX YMOBaX.

29.BuyTpimiHboiMkioBa  TpaHchopmamis Temiotd  BiaxigHux razie ['TY
razorepeKauyBajbHUX CTaHIIIN 13 KOHIUIIIFOBAaHHSM ITUKJIOBOTO MOBITPS.

30.01miHka maauBHOI €(PEKTUBHOCTI TOJIOBHOTO JIBUT'YHAa TPAHCIIOPTHOTO CyAHA 3
OXOJIO/HKCHHSAM ITUKIIOBOTO TIOBITPSL.
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5.1 CTpyKTypa HABYAJbHOI AMCUMILIiHHA

CrpykTypa HaBYaJIbHOI IUCIUIUIIHYA HaBe/IeHa B Ta0. 2.

Tabmuug 2. CTpyKTypa HaBYaIbHOI TUCHUTLIIHU

KinpkicTs roauu

neHHa hopma

3a04yHa hopma

Amnaniz mponeciB 1 mukiaiB [IKXM. TlepeoxonomkeHHsT piaKOTO
XOJIOIOATCHTY

HazBu 3MicTOBUX MOJZIYITIB 1 TEM - -
y TOMY 9HCII y TOMY YHCIIi
yCBOTO yCBOTO
a1 | mp. | c.p. b np. | c.p.
1 2 3 4 5 6 7 8 9
Moayas 1.
3micmosuti mooyns 1. TexHoJoril BAKOPUCTAHHSA CKMIHOI TENJIOTH B €HEProyCTAHOBKAX CTAliOHAPHOIL Ta CyIHOBOL
eHepreTuKu
Tema 1. TexHomnorii KOMOIHOBAHOTO BHUPOOHMIITBA €HEprii 3
YTWII3aL1€0  CKUAHOI  TEMJIOTH  EHEProyCTaHOBOK.  AHaimi3 15 6 9 15 1 14
TEXHOJIOT1M KOHJMIIIOBAHHS poO0YOro Tuia (IMKJIOBOTO TMOBITPS)
€HEproyCTaHOBOK
Tema 2. l1Ingxu BUKOPUCTaHHS CKUIHOT TEIJIOTH €HEPTrOyCTaHOBOK
B TpPUTCHEpALIMHUX TEXHOJIOTisX. Bukopucranus temnoBux | 15 4 4 7 15 1 2 12
HACOCIB
Pa3zom 3a 3micmoeum mooynem 1 30 10 4 16 30 2 2 26
3micmosuti mooyas 2. TeopeTudHi ocHOBH TpaHchopMailii eHeprii B X010
Tema 3. Knacudikauis xononunpHux mamuH. [TapokommpecopHi
xosoauibHl MamHU ([TKXM). [loBITpsiHI XONOAMIBHI MAIIMHU.
Bomoruit ta cyxuit xig kommpecopa. XosomgoareHtu I[IKXM.| 15 6 6 3 15 1 2 12




Tema 4. TepmoannaMiuHi Ta $i3MYHI OCHOBH 3BOPOTHHUX IMPOLIECIB
Ta LUKIIB. 3araJIbHUN MPUHIUI OXOJIOKEHHS. 3BOPOTHI LIUKIIU Ta
iXHI XapakTepUCTHUKH B O00JACTI TMOMIPHOTO OXOJIOJKEHHS.
30BHIIIHSA 1 BHYTPIIIHA HE3BOPOTHICTh B  IUKII, BIUIUB
PEryJII0I0Y0ro KiamnaHa

15

15

14

Pa3om 3a 3micmoeum mooynem 2

30

12 6

12

30

26

Pa3om 3a moayJiem 1

60

22 | 10

28

60

52

MoayJsb 2

3micmosuii mooyns 3. Ten10BUKOPUCTOBYI0YI X010 1MIbHI MAIIMHH

Tema 5. Bogoamiauni aGcopOiiiini xonoauiabHi Mamuau (AXM).
[Mpunmun aii, nmoOymoBa IMKIY Ta BU3HAYEHHA OCHOBHUX
XapaKTePUCTHK BOJI0aMiaqHOi aOCOPOIIMHOT XOJOAMIBHOT MAaIIMHHA
3  pereHepaTUBHUM  TEIUIOOOMIHHMKOM 1  PEKTHU(PIKATOPOM.
Po3paxyHok ocHOBHUX Moka3HUKIB AXM. PiBHSIHHS BHU3Ha4Y€HHS
napameTpiB BOJI0aMIaYHOTO PO3YUHY

30

18

30

26

Tema 6. BpoMucTomiTiEBI XONMOAMIbHI MamuHU. TeopeTudHi Ta
niiicHi mponecu OpomuctoditieBoi AXM. KoHcTpykiii amapartis.
BopnsiHi €eKTOpHI XOJIOAWJIbHI MaIlMHHU. XJIaJOHOBI €XKEKTOpHI
XOJIOMWIIbHI MamuHu. TypOoneTaHaepHl XOJIOAWIbHI MAaIIuHHU.
BiarenTH1 X0101MIbHI MAIIMHU

30

18

30

26

Pa3om 3a 3micmoeum mooynem 3

60

12 | 12

36

60

4

4

52

3micmosuii modyv 4. TexHoJiorii KoMOiHOBAHOT0 BUPOOHUIITB

a eHeprii B cTalioHapHiil eHepreTHi

Tema 7. Tpurenepaiiiiina TE€XHOJIOTisI aBTOHOMHOT'O €HEpronocTa-
yaHHs. Tpurenepaniiiii TEXHOJIOT1T aBBTOHOMHOTO €HEpronocTayaH-
Hsl 3 aKyMYJISILIEIO XOJIOY Ta OTPUMAHHSIM IIPICHOI BOAU

15

15

13




Tema 8. BHYTpIIIHBOIIMKIIOBA TPUTEHEPAIIiSl B CyTHOBUX T'OJIOBHUX
JBUTYHAX BHYTPIIIHBOTO 3TOPsiHHS. TpHUreHepaiiiHi TeXHOJOTril
OXOJIO/IKEHHS ITUKIIOBOTO MOBITPS CYJTHOBHX T'OJIOBHUX JABUTYHIB 13
aAKyMYJIAIIEI0 XOJIOTY.

: o . .| 15 5 4 6 15 1 1 13
AJbTEpHATUBHI TPUTCHEPALiHI TEXHOJOTI OTPUMAaHHS MPICHOI
BOAM B CynHOBUX yMmoBax. OriHka manuBHOI €(QEKTUBHOCTI
TOJIOBHOTO JIBUTYHa TPAHCIIOPTHOTO CyJIHA 3 OXOJOKCHHSIM

ITUKIIOBOT'O TIOBITPS

Pa3om 3a 3micmoeum mooynem 4 30 11 8 11 30 2 2 26

Pa3om 3a moaysiem 2 90 23 | 20 | 47 90 6 6 78

Y cboro roguH 3 Kypcy 150 | 45 | 30 | 75 150 10 10 | 130

[TpumiTka: J1 — JeKIil; Ip — IPaKTUYHI 3aHATTS; C.p. — CAMOCTIHHA poOOTa CTyIeHTa
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5.2 Temu NpaKTHYHHUX 3aHATH

MeTor MNpakTUYHUX 3aHATh € JOMOBHEHHS JeKIiiiHoro warepiany. Ha
MPaKTUYHUX 3aHATTAX 3100yBadi BHUIIOI OCBITU 3HAHOMIISATHCS 3 TEOPETUYHUM
MartepiajioM (BIAMOBIIHO A0 CKJIaAy 3MICTOBUX MOJAYJIB), 110 HABOJSTHCS HAYKOBO-
nenaroriyauM npamiBaukoM (HIIIT), Ta mpakTuyHUM HOro 3acTOCyBaHHSAM. TeMH
MPaKTUYHUX 3aHATH MPEJICTaBICH] B Ta0. 3.

Tabmung 3. Temu npakTHYHUX 3aHATH

No KinpkicTh roauH,
3/m HasBa Temu dhopma HaBUAHHSI
JI€HHA | 3a04YHA

MoayJas 1

BukopucTaHHs TEIUIOBMX HACOCIB
Jlitreparypa: [1], cTtop. 193 — 209.

TepMoarHaAMIUHI BIACTUBOCTI X0JIOJJOAr€HTIB.

2 Tennodi13uuni BnactuBocTi XA. D1310JI0T1YHI IKOCTI 6 5

XOJIOMUIBHUX areHTiB. P13UKO-XIMI4H1 BJIACTUBOCTI XA
Jlireparypa: [3], cTop. 54 — 65.

MonayJb 2

Amnani3 niporieciB 1 nukiiB IIKXM. 3oBHinHS 1
BHYTPIIIHS HE3BOPOTHICTH B IIUKJI1, BIUIUB

3 PETYITIOI0YOT0 KIIalmana 6 2
Jlireparypa: [3], ctop. 89 — 100.

4 Po3paxyHok 0CHOBHHMX MOKa3HUKIB AXM 6 9
Jlitreparypa: [5], ctop. 183 — 191,

5 BonsiHi €KeKTOpHI X0JIOUIbHI MAIlIHHU 4 1
Jlitepatypa: [2], ctop. 295 — 298; [5], crop. 201 — 210.

5 XJ1a10HOBI €KEKTOPHI XOJIO0IUIbHI MallTUHU 4 1

Jlitepatypa: [2], crop. 298 — 301; [5], crop. 211 — 220.

Pazom 30 10

14



5.3 Camocriiina po6orta

CamocriiiHa poOoTa 3700yBaya BUIIOI OCBITH Mependadae MpopoOKy HUM
JISKIIIHHOTO MaTepiaiay, MIATOTOBKY JI0 MPOBEICHHS Ta 3aXHUCTY MPAKTHUYHUX POOIT,
OTIpAITfOBaHHSI OKPEMHUX MUTaHb TEM 3MICTOBHX MOMYJIB, MiATOTOBKY A0 MOIYJIbHUX
KOHTPOJIIB 3HaHb, a TaKOXX BHUKOHAaHHS MOMYJIBHHX KOHTPOJBHUX pobiT. Temu
CaMOCTIMHMX pOOIT Ui OMNpaIfOBaHHA Ta JIONIOBHEHHS JIEKI[IHHOIO MaTepiany
HaBeJIeHI B Ta0. 4.

Tabmuns 4. Po3nosia ronuH caMocTiiHOT poOOTH

No Bug poboTtu Kinekicts rogua
3/m JlenHa 3aouyHa
Hopmatus bopma bopma
1 [TinroToBKa /10 JEKIIHHUX | 8 4
— roj. Ha | Jex.
[TinroToBKa 110 MiArOTOBKA JIO
2 IPAaKTUYHUX POOIT NMPaKTHYHUX POOIT — ! 0
10 2 roa. Ha 1 poO.
3 BukoHaHHS MOAYJIBHOI
KOHTPOJILHOI po60TH zo 15 roz. Ha 1 pod. 30 i
4 BuKOHaHHSA KOHTPOJBHOI | 10 30 rogun Ha 1 ] 60
poboTtu poGoTY
[TinroToBka 110
5 M1JICYMKOBOTO KOHTPOJIIO 10 30 roaun 30 60
(3a11K)
Pazom 75 130

5.4 BukoHaHHSI MOAYJIbHUX KOHTPOJIbHUX POOiT.
BuKkoHAHHSI KOHTPOJIBLHOI po00TH (/151 3100yBa4YiB 32049HOI (POPMHU HABYAHHSA)

[Tix yac MOTOYHOTO MOAYJIBLHOTO KOHTPOJIO 3/100yBayi BHUINOI OCBITH JEHHOI
dbopMu HaBYaHHS BUKOHYIOTH JIBI MOJTYJIbHI KOHTPOJIBHI POOOTH, K1 MIPEACTABISIIOTH
co0010 MMCHMOBI BIATIOBI/II HA JBa MUTAHHS 13 KOXHOTO MOIyJsA. 3400yBaui 3a04HO1
dbopMH HaBUaHHS BHUKOHYIOTh [IBI KOHTPOJIbHI POOOTH, fAKI CKJIQJAIOThCA 3
BIJIMOBIJICH HA JABA MUTAHHS 3 KOKHOTO MOYJISI.

BapianT nutanbp oOupaeThes 3m00yBauamMu 13 Tabn. 5 abo 3amaerbcs HIIII
1HIUBIAyallbHO. Y BIJIMOBIASX MarOTh OyTH MPOJAEMOHCTPOBAHI 3HAHHS 3700yBayi 3
HAaBYAJIBHOI AMCIUIUIIHMA, WOro BMIHHS BiAOMpaTH 1 Yy3arajibHIOBAaTH MaTepiai,
CYNpPOBO/KYIOUM HOTro HEOoOXITHUMHU cxemamu, Trpadikamu, ¢dopmyraamMu 1
MOSICHEHHSIMUA, OOIPYHTOBYBAaTH CBOI BUCHOBKM 1 MPOMO3MIIi, JIOTIYHO BHKJIAAaTU
JYMKH, TPaMOTHO, SICHO 1 AOX1/UTMBO 0()OPMIIIOBATH TEKCTOBUI MaTepia.

15




Tabnuns 5. BapianT nutanb MOTOYHOTO MOAYJIBHOTO KOHTPOJIO (KOHTPOJIBHOI
pob6oTtH 1715 3100yBaviB 3a04HO1 (hOPMU HABUAHHS)

Monyne 1 (KontponbHa poboTta 1)

Monyns 2 (KontposasHa pobota 2)

No
Baplafty 3anutaHHs 1 3anuTaHHs 2 3anuTanHs 1 3anurtaHHs 2

1 1 16 1 21
2 2 17 2 22
5 5 20 5 25
6 6 21 6 26
7 7 29 7 27
3 8 23 8 28
9 0 24 9 29
10 10 25 10 30
11 11 26 11 :
12 12 21 12 2
13 13 28 13 3
14 14 29 14 4
15 15 30 15 >
16 16 1 16 6
17 17 2 17 !
18 18 3 18 8
19 19 4 19 J
20 20 5 20 10
21 21 6 21 11
22 22 7 22 12
23 23 8 23 13
24 24 9 24 14
25 25 10 25 15
26 26 11 26 16
27 27 12 27 17
28 28 13 28 18
29 29 14 29 19
30 30 15 30 20
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6. MeTonu HaBYaHHS, 32C00M NiarHOCTUKH Pe3yJIbTaTiB HABYAHHS
Ta METOJH iX 1eMOHCTPYBaHHS

MGTOI[I/I HaB4YaHHA:

JUTA BC1X BU/IB 3aHATH:

- po0oTa 3 JiTepaTypolo - ONpAIFOBaHHS PI3HUX BHUIIIB HKEPE, CIIPSIMOBAaHE Ha
(bopMyBaHH;I HOBHUX 3HaHb, iX 3aKp1nJ1eHHﬂ BUPOOJICHHA BMiHb 1 HaBHUYOK Ta
peanizaiifo  KOHTPOJBHO-KOpEKIiWHOi  ¢yHKIII B  yMoBax  (hOpMajbHOI,
HedopMasbHOI Ta iIHPOPMaIBHOI OCBITH;

- TOSICHEHHS - CJIOBECHE PO3KPUTTS NPUYMHHO-HACHIIJKOBUX 3B'A3KIB 1
3aKOHOMIPHOCTEH y PO3BUTKY NPHUPOJHU, JIOJCHKOTO CYCHUIbCTBA 1 JIIOJCHKOTO
MUCJICHHS;

- TUCKYCisl - OOMIH MOTJISIIaMH II0JI0 KOHKPETHOT MPOOJIEMHU 3 METOI0 HAOYTTS
HOBHX 3HaHb, 3MILIHEHHS BJIACHO1 1yMKHU, GOpMyBaHHS BMiHHS i1 0OCTOIOBATH;

IUI JIEKUIAHUX 3aHSTh:

- JIEKI[isl - YCHMM BUKJIAJ HaBYAJIBHOTO MaTepiaiy, KU XapaKTepU3yeThCs
BEJIMKUM 00CSTOM, CKJIAIHICTIO JIOTIYHUX MOOYI0B, CKOHIEHTPOBAHICTIO PO3YMOBUX
oOpa3iB, IOBEJICHb 1 y3araJibHEeHb;

- UIIOCTpYBaHHS - MOKa3 Ta CHPUMHATTS IPEAMETIB, MPOLECIB 1 SBUI Y iX
MMBOJILHOMY 300pa)X€HH1 3a JOMOMOIrOI0 IJIAaKaTiB, KapT, NOPTPETIB, (oTorpadiid,
CXEM, PENPOIYKIIiA, 3ByKO3aIIUCIB TOLIO;

JUTS TIPAKTUYHUX Ta CEMIHAPCHKUX 3aHSTh:

- IpaKkTUyHa poOOTa - METOJI MOMIMOJIEHHS 1 3aKPIIVIEHHS] TEOPETUYHUX 3HAHb
Ta EPEBIPKU HAYKOBUX BUCHOBKIB,;

IHCTpYKTaX - O3HallOMJIEHHA 31 croco0aMu BUKOHAHHS  3aBJaHb,
IHCTpYMEHTaMH, MaTepiajlaMH, TEXHIKOIO OE3MeKH, MOKa3 Omepailiii Ta opraHizaliiio
po60YOTO MiCIIS;

METOJM KOHTPOJIIO 1 CAMOKOHTPOJIIO:

- poHTAIbHE OMMUTYBAHHS,

- KOHTPOJBHI TECTOBI POOOTH MPOrpPaMOBAHOIO TUIy (TIEpEJiK 3aluTaHb 1
MO>KJIMB1 BapiaHTH BIAMOBiEH).

3aco0amu OIiHIOBaHHS Ta METOJaMHU JCMOHCTPYBaHHS PE3YJIbTATiB HABUAHHS €:

* YCHI BIAMOBIIL;

* BHUKOHAHHS MPAKTUYHHUX POOIT;

* MOTOYHHUU MOJYJIbHUW KOHTPOJIb;

* TECTH;

* MiJICYMKOBHI KOHTPOJb (€K3aMEH);

* Tpe3eHTallii pe3yJbTaTiB BUKOHAHKX 3aBJaHb Ta JIOCTIKEHb Ta BUCTYIH Ha
HayKOBHUX 3aX0J1aX TOIIO.
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/. ®OopMH MOTOYHOI0 T MiICYMKOBOI0 KOHTPOJIIO

JlocsiruenHst 3100yBaya oliHI0I0ThCS 32 100-0a1bHOI0 CUCTEMOTO.

[TincymkoBa olliHKa HaBYAJIBHOTO KypCy BKIIIOYA€ B ceO€ OIIHKU 3 TTOTOYHOTO
KOHTPOJIIO 1 OI[IHKH 3aKJIIOYHOTO €K3aMEHY.

[Iutoma Bara 3aKkJIFOUHOTO €K3aMEHY B 3aralibHill cucTeMi OIIHOK - 40 6anis.
[IpaBo 3maBaTH 3aKIIOYHUI €K3aMEHY JaeThCcsl 3100yBady, fKiil 3 ypaxyBaHHSIM
MaKCUMaJIbHUX OaliB MPOMDKHHX OIIHOK 1 3aKIIOYHOTO €K3aMeHy HaOupae He
menmie 60 danie. IlincymMkoBa OIlIHKA HAaBYAJBHOTO KYpCy € CYMOIO MPOMIKHHX
OLIIHOK 1 OILIIHKH €K3aMEHY.

[ToTouHW KOHTPOJIH MPOBOJUTHCS HA KOKHOMY MPAKTUYHOMY 3aHATTI Ta 3a
pe3ynbTaTaMy BUKOHAHHS 3aBJlaHb CaMOCTIHHOI poOoTu. BiH mnependaudae
OIIHIOBAHHSI TEOPETHUYHOI MIATOTOBKU 3/100yBauiB BHUIIOI OCBITH 13 3a3HAYEHOI TEMU
(y TOMY 4YHCIIi, CAMOCTIIHO ONpaIlbOBAaHOTO MaTepiajy) Iij] Yac BUKOHAHHS 3aBIaHb
MPaKTUYHUX POOIT.

3apaxyBaHHS KpPEIUTIB HABYAIBHOTO KYpCy MOKIIMBO TIIBKH  ITICIIS
JIOCSITHEHHST pe3yJsibTariB, 3amiaHoBanux PIIHJI, mo Bupaxaetbcs B OAHIN 3
MO3UTHUBHUX OIIHOK, MepeI0aueHNX YUHHIUM 3aKOHOIaBCTBOM.

7.1 @opMu KOHTPOJIIO Pe3yJIbTATIB HABYAJIBHOI AislJILHOCTI 3100yBaviB
BHILO] OCBITH Ta IX OLiHIOBAHHS

Kpurepii o1iHIOBaHHS pe3yJbTaTiB HaBYAJIbHOI [ISJIBHOCTI 3100yBadiB 3
MPaKTUYHOI, MOTOYHOI MOJIYJIBHOI a00 KOHTPOJIBHOI poOIT HaBeleHl B Tabn. 6 Ta 7
BiMOBIIHO. DOpMH KOHTPOJIIO Ta pO3MOALT OamiB pe3ylbTaTiB HAaBYAIBHOI
TISITBHOCTI 3700yBadiB HaBeAeHI B Ta01. 8.

Tabmuus 6. Kpurtepii oOliHIOBaHHS pe3yJbTaTiB HaBYAIbHOI AISUTBHOCTI
3100yBayiB 3 MPAKTUYHOI pOOOTH

ban Kpurtepii o1iHIOBaHHS

Po6oTa BUKOHaHa y BCTAHOBJIEHUN TepMiH. BukOHaHa CcaMOCTIHHO, YITKO
chopMyIbOBaHI 111711, 3aBJIaHHS Ta TIMOTE3a JAOCIIKEHb. 3aCTOCOBYBAIMCS
KOPEKTHI METOAM OOpOOKM OTpUMaHUX pe3yjbTaTiB. Y BHCHOBKax
pOBEJIeHa KOPEKTHA IHTEPIPETallisl pe3yJIbTaTIB.

Pob6oTa BUKOHaHA y BCTAHOBJIEHHWH TepMiH. 3100yBauy BUKOHY€E MPAKTUUHY
4 | poOOTY 3TiHO 3 THCTPYKII€IO, 1HOAI MICJS KOHCYNbTallll BUKJIa1a4ya; OMUCY€E
CIIOCTEPEKEHHS; B IJIOMY MPABWIBHO CKJIAJA€ 3BIT Ta pOOUTH BUCHOBKH.

Pobora BHKOHAaHa 3 MOPYUIEHHSM BCTAHOBJEHHMX TepMiHIB. 3100yBau
BUKOHYE TPAKTHUYHY pOOOTY 3TiIHO 3 1HCTPYKLI€I, 1HOMI Micis
KOHCYJIbTAIlll BHUKIAAaua; OMHCYE CIOCTEPEKECHHS, CKJIalae 3BiT, MIO
MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MOMMJIIKH.
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PoGoTa BuUKOHaHAa 3 TIOPYIICHHSM BCTAaHOBJICHUX TEpMiHiB. 3100yBau

2 | BUKOHYE MPaKTUYHY POOOTY MiJ KEPIBHUIITBOM BUKJIagava; CKIAJIECHUN 3BIT
MICTUTh HETOYHOCTI Y BUCHOBKAX Ta TTOMHJIKH.
0 | PoGoTa He BUKOHYBayacs

Tabmums 7. Kputepii oOmiHIOBaHHS pe3yJbTaTiB BHUKOHAHHA MOTOYHOTO

MOJIYJIBHOTO KOHTPOJIIO y (opMi MOAYJIBHOI KOHTPOJIBHOI pOOOTH (32 BHKOHAHHS

KOHTPOJIBHOT pOOOTH JIJIs1 3100yBadiB 3a09HOI (hOpMH HaBYAHHS)

ban

Kputepii oiiHoBaHHS 3a BIJIMOB1A1 HA OJHY po0OOTY (2 3anMTaHH:)

15

PoGota BuKOHaHa y BCTAHOBIEGHHUW TepMiH. Marepiag BHKIAIEHO Y
JOCTaTHbOMY 00CSI31, apryMEHTOBAaHO 1 Yy TIPaBWJIbHIN TMOCIIIOBHOCTI.
Buxopucrani He TUIBKM PEKOMEHIOBaH1 JiKepesa iHpopMallii, a i HOBITHI,
CaMOCTIIHO 3HaWJeHl y MEpIOAUYHHUX BUAAHHSAX Ta B IHTEPHET-pECypcax.
[IpaBunpHO c(hOpMYISIbOBaHI y3arajibHIOIOYl BUCHOBKH. P0oOOTa mOCTaTHBHO
UTI0OCTpOBaHa, oopMiIeHa aKypaTHO, 3 AOTPUMAHHSIM BUMOT JO TE€XHIYHOI
nokymeHTarii. Ilix gac 3axucty poOOTH CTYyIEHT BUIBHO OpIEHTYETHCS B
Marepiajiax.

10

PoGota BuKOHaHa y BCTAHOBIEGHUW TepMiH. Marepiaq BUKIAJIEHO Y
JIOCTaTHbOMY 00cCs131, JIOT1yHO. BuKOpHCTaHi peKOMEHJO0BaHi JpKepesa
iHdopmari. [IpaBunsHO chopmyIbOBaH1 y3araibHIOIOUI BUCHOBKH. PoOoTa
oopMIieHa aKypaTHO, 3 JOTPUMAHHAM BUMOT JI0 TEXHIYHOI JOKYMEHTAIIii.
[Tix gyac 3axUCTy poOOTH CTYJIEHT OPIEHTYETHCA B MaTepialiax, y BIIMOBIIAX
€ HETOYHOCTI.

PoGotra BHKOHaHa 3 TMOPYLIEHHSM BCTAHOBJIEHUX TepMiHIB. Marepian
BUKJIAQICHO Y TMPaBWIbHIN MOCHIIOBHOCTI, ajleé HEAOCTAaTHBO IOBHO.
HenoctatHbo BUKOpHUCTaH1 peKOMEHI0BaH1 Jkepena iHpopMarii. BucHOBKU
chopmynboBaHi ¢opmaibHO a00 He 3B’si3aHl 3 Marepiaiamu pobotu. B
odopmieHI pOOOTH € MOPYIICHHS BUMOT 10 TeXHIYHOI JokymeHTari. [Tix
yac 3aXHMCTy poOOTH CTYIEHT B LIJIOMY OpPIEHTYETbCS B Marepiajax, y
BIIMOBIISIX € ITOMIJIKH Ta HETOYHOCTI.

PoGotra BukKOHaHa 3 TMOpPYIIEHHSAM BCTAHOBIIGHUX TepMiHIB. Marepian
BUKJIAJCHO O€3CHCTEeMHO, BHCHOBKH c(opMynaboBaHi ¢GopMaabHO abo
BificyTHi. PoGota odopmiena HeoxalHO, 3 TMOPYIIEHHSM BHUMOT JO
TeXHIYHOI JokymeHTauii. [lig dac 3axucty poOOTH CTYyIEHT cliabo
OPIEHTYETHCS B MaTepiayiax, y BIAMOBIIAX € TOMUITKH.

Po6oTy HE BUKOHAHO
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Tabnums 8. ®opMu KOHTPOJIIO Ta PO3MOALT OamiB pe3yiabTaTiB HAaBYAIBHOT

JISJIBHOCTI 3700yBayiB BUILIOT OCBITH

dopma KOHTPOJTIO

MakcuMaiibHa KIJIBKICTh OaJTiB

Jlenna dhopma

3aouna dopma

BukoHnanHs mpakTUYHHUX POOIT

6 po0. x 5
oamis = 30
OaiiB

6 po6. x 5 OamiB
= 30 6amiB

BukoHaHHS KOHTPOJIBHUX POOIT

2 pobotu x 15
oamniB = 30 OamiB

BukoHaHHS TOTOYHOTO MOOYJIBHOT'O

2 po6otu x 15

KOHTPOJTIO Y (hopMi MOAYJILHOI KOHTPOJIBHO1 6asi = 30 -
poboTu OatiB
Bceboro 60 60

7.2 IlincyMKOBHM KOHTPOJIb Y NUCHbMOBIi1 (popmi

[liicyMKoBUl KOHTpPOJIb (€K3aMEH) CKJIaJa€ThCid Yy THUCHMOBIA (opMmi.
MakcuMainbHa KUTBKICTh OaiiB 3a MiJICYMKOBUM KOHTpOJib — 40 OamiB. 3100yBay
BIJINIOBIJIa€ HAa 4 KOHTPOJIbHUX 3alMTaHHs (KOHTPOJIbHI UTaHHA 1 Ta 2 MoayiiB) 6e3
BUKOPUCTAHHS HABYAIbHUX MOCIOHUKIB, JOBIJHUKIB Ta MOOIJIBLHUX JEBANCIB, KOXKHE
3 SIKMUX OLIHIOEThCSI MakcuMalibHO y 10 OaniB. 3a BIAMOBIIb HA MUTAHHS 0€3 TOMUJIOK
3100yBad OTPUMY€E MaKCHUMallbHY KUIbKICTh OaiiB. 3a HEMOBHI BiANOBIAI abo
BIJINIOBIJIl 3 TTOMWJIKAMH, 3HUKYEThCSI KUTBKICTh OTpuMaHux OamiB. Ilpu HamucanHi
HeMpaBUJILHOI BIAMOBIAL ab0 mpH 11 BIACYTHOCTI Oanu HE HapaxoBYyHOThCs. Kpurepii
OIIIHIOBAHHSI MiICYMKOBOT'O KOHTPOJIIO Y TMCbMOBIH popMi HaBenieH1 B Ta0. 9.

Tabmuus 9. Kputepii o1iHIOBaHHS MTiJICYMKOBOTO KOHTPOJTIO

ban Kpurepii o1iHIOBaHHS 32 KOXKHE MUTaHHS
10 BianoBigs Ha MUTaHHS JAHO MPABUIBHO, MOBHO, JIOTIYHO, MICTUTh aHaMi3,
CHUCTEMAaTH3alli10, y3araJbHEeHHS Ta MICTUTh apT'yMEHTOBAaH1 BUCHOBKHU
7 BianoBiges Ha MUTaHHS AaHO MPaBUIIBHO, JOCTATHHO IMOBHO, JIOT1YHO, alie
JIONYIIIEH] HECYTTEBI MOMUJIKM Ta HETOYHOCT] Y BUKJIQJICHHI MaTepiaty
5 BignoBigs Ha mMHUTaHHS JaHO YacCTKOBO IPABUJIBLHO, MICTUTh HETOYHOCTI,
HEJOCTaTHHO OOIPYHTOBAHO
3 BiamoBink Ha mHUTaHHS MAaHO 3 CYTTEBUMH TOMMJIKAMH, apTyMEHTH HE
c(hOopMyJIbOBaH1, BUKOPUCTOBYETHCSI HEBIPHA TEPMIHOJIOT 1S
0 | BignmoBiap Ha MUTAHHS HE HaJaHa
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8. Kpurepii ouiHoBaHHsI pe3y1bTATiB HABYAHHS

Kpurtepii oiHioBaHHS pe3ybTaTiB HABUaHHS IpejacTaBiieHl B Tabi. 10.

Ta6mui 10. Kputepii oriHoBaHHS pe3yJIbTaTiB HABYaHHS

No NoNo i Jlenna dopma 3aouHa popma
Mony- oNe 3micToBoTO R KitbKicoTs
15 MOJIYJIS 1 TEMHU B poGotu P Bun pobotu Sartin
T1 - - - -
M1 M1 T2 ITP Ne 1 0...5 ITP Ne 1 0...5
T3 ITP No 2 0...5 ITP Ne 2 0...5
3M 2
T4 - - - -
[ToTouHM MOAYJIbHUI KOHTPOJIb Nel 0...15 - -
- - KP1 0...15
3M 3 T5 ITP Ne 3 0...5 ITP Ne 3 0...5
M2 T6 ITP Ne 4 0...5 [P Ne 4 0...5
3M 4 T7 I1P Ne 5 0...5 I1P Ne 5 0...5
T8 ITP Ne 6 0...5 ITP Ne 6 0...5
[ToTouHMI MOAYJIBHHUIM KOHTPOJIb No2 0...15 - -
- - KP2 0...15
[TimcyMKOBHI KOHTPOJIb Ex3amen 40 Ex3amen 40
(MTMCchbMOBO) (MMCchbMOBO)
Cyma 100 100

[Ipumitka: M — momynb; 3M — 3MiCTOBHHMM Moaynb; T — HaBuajgbHa TEMa;
[1P — npakTuuna po6ota; KP — KonrtposbHa poboTa

9. 3aco0M HABYAHHSA

3aco0u HaBYaHHS, 3aBISKH SIKUM JOCSTAa€TbCAd BH3HAYEHI IUIb 1 PE3yJbTaT
HaBYaHHS B ME€XaX OCBITHBOTO MPOIIECY:
* TexHiuni 3aco0u (BIICOPOJIUKHU, 3BYKO- 1 BiJICO3AIUCH Ta iH.);
MynbTuMenia-, Bifeo- 1 3BYKOBIJITBOPIOIOYA, MPOEKIIHHA amaparypa
(IpoeKkTopH, eKpaHu, TOILO);

Kowmm'toTepu, KOMIT IOTepHI CUCTEMHU Ta MEPEXKI;

* IlIporpamne 3abe3nedeHHs (IS MIATPUMKH TUCTAHIIIHHOIO HAaBYAHHS, Ta
1H.);

» bibmioreuni ¢oHmu (TMAPYYHWKHA 1 HaABYAIbHI TMOCIOHWKH, METOIWYHI
pPEKOMEH/IaIlli, HayKOBa JIiTeparypa, TOIIO).
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10. PexomenaoBaHi qxepesia inpopmanii
10.1. OcHoBHa JdiTepaTypa

1. TepacumoB I'.I'. EHeproomaaHicTh B TEIJIOCHEPIeTHUIll: HaBUYAJIbHUM
nocionuk / I'epacumoB I'.I'. — PiBue: Uepsinko A.B., 2015. — 382 c. [EnexTpoHHe
BUJIaHH].

2. 3aropyiiko B.O. CyanoBa xonoauibHa TexHika: niapydnuk / B.O. 3aropyiiko,
O.A. T'onixos. — K.: HaykoBa nymka, 2002. — 576 c.

3. JloszoBchbkuii A.II. OcHOBH XOJIOIUIBHUX TEXHOJIOTIHN: HaBYaJIbHUI NOCIOHUK /
A.IL Jlo3oBcekuit, O.M. IBanoB. — Cymu: YHiBepcutTeTchbka kHura, 2015. — 149 c.
(EnexTponHuii BapiaHT)

4. Meaeituyk C.C. MoHTaxX, eKcCIUTyaTalis, O0OCIyroBYBaHHS XOJOIMUJIBHUX 1
TEIJI0 HACOCHUX YCTaHOBOK: HaBuanbHUM nocionuk/ C.C. Meneliuyk, B.M. ApceHbes.
— Cymu: Cymcbkuit nepkaBHuit yHisepeurtet, 2011. — 183 c. (EnexTpoHHUI BapiaHT)

5. Paguenko M.I. CynHOBI XOJIOJWJIBHI MAIIMHU: HaBYaJbHUM MOCIOHHUK /
M.I. Paguenko, O.0. Jlexmyc. — Muxkonais: HYK. — 2015. — 392 c.

6. TemmooOMIHHUKH CYyJHOBHUX CHCTEM KOHIWIIIOHYBaHHS Ta pedprokepalrii:
HapyaiapbHuii mocioauk / ML.I. Paguenko, A.M. Pamuenko, JI.B. Konosaios,
P.M. Pamuenko. — Muxkonais: HYK, 2014. — 260 c.

7. CamoxsasoB B.C. BropuHHI eHepreTH4HI pecypcu Ta eHepro30epekeHHs Ha
cynHax: HaBuanbHMK nociOHuK / B.C. Camoxsanos, /[.B. Konosanos, M.IO. baruenko
Ta iH. / 3a 3ar. pea. B.C. CamoxBanoBa. — Mukomnais: Imion, 2016. — 430 c.

8. Gorbov V.M., Serbin S.1., Mitienkova V.S. Marine Engineering Encyclopedia:
Study Guide / editing by V.M. Gorbov. — Mykolaiv: publisher Torubara V.V., 2017.
— 200 p.

10.2. lonaTkoBa Jiteparypa

9. ApremoB I'.A. CyngHOBI €HEpPreTHYHI YCTAaHOBKH: HAaBYAJIBHUU MOCIOHUK /
I'.A. Apremos, B.M. I'op60oB. — Muxkonais: YIMTY. — 2002. — 356 c. (EnexTponHuit
BapiaHT).

10. Kaaginivenko I.B. Meroanudi BKas3iBKM I BHUKOHAHHS CaMOCTIHHHUX
(po3paxyHKoBO rpadiyHUX) Ta KOHTPOJIBHUX POOIT 3 AUCHUILTIHA « T€XHOJIOTIi eHepro
Ta pecypcosoepexxerns B enepretuily/ [.B. Kaniniuenko. — Mukonais : HYK, 2021. —
36 c (EnekTpoHHUH BapiaHT).

11. Po3paxyHku 3 aucuuIUliHA «TemioTeXHOJOrYyHI MPOLECH Ta YCTAHOBKW.
Hapuanpauit nocionuk / Jynsika K.B., Jlumo b.B., Aunpeesa H.b., Kaniniuenko 1.B.
— Xepcon: XHTYVY, 2018. — 166 ¢ (EnextpoHHuMii BapiaHT).

12. XonoauibHi yCTAaHOBKU pePpUKepaTOPHOTO pyxoMoro ckiany: HaBuanbHuii
nocionuk / I.€E. MaptunoB, B.M. Imenko, H.C. bpaiinkoBcbka Ta 1H. — XapKiB:
YkpdA3T, 2013. — 134 c. (EnexTpoHHMI1 BapiaHT).

13. Annauuk B.®. Ilpaktukym 3 Kypcy «XOJOIWIbHE YCTAaTKyBaHHS!
Hapuanpauii mociOuuk / Somaunk B.®., Crpydaes M.I., Samaunk @.10. —
Memnitonoius, 2014 - 111 c.
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11. IndopmaniHi sxKepesa

14. XepcoHChKUN HaBYAJIbHO-HAYKOBUM I1HCTUTYT HallioHaabpHOTO YHIBEPCUTETY

KopabieOymyBaHHsS ~ iMeHl  agMmipaina  MakapoBa. —  Pexum  moctymy:
http://www.kb.nuos.edu.ua (marta 3Bepaenns: 25.10.2023 p.).
15. Enextponni  iHdpopmamiiini  pecypcu HBYB. — Pexum  nmoctymy:

http://www.irbis-nbuv.gov.ua (1ara 3sepuenns: 25.10.2023p.).

16. Sabroe Products 2017. Creating customer confidens. — 01.2017. — 84 p. —
Pexxum moctymy http://www.sabroe.com. (mara 3pepuenns: 25.10.2023p.).

17. Viessmann Heat pumps up to 2000 kW. — 03.2016. — 42 p. — Pesxkum mocTymy
http://www.viessmann.com. (nata 3Bepuenns: 25.10.2023p.).

18. MAN Energy Solutions. — Pexxum gocrtymy: https://www.man-es.com (zata
3BepHeHHs: 25.10.2023 p.).

19. MITSUBISHI HEAVY INDUSTRIES, LTD. - Pexum pocryny:
https://www.mhi.com/group/mhimme (mara 3Bepuenns: 25.10.2023 p.).

20. Wirtsild. — Pexxum moctymy: https://www.wartsila.com (mata 3BepHCHHS:
25.10.2023 p.).

Po3pobuuku:

1.T.H., mpodecop 4
kapeapu KiP HYK ////// M.1. Paguenko

K.T.H., JOIICHT Kadeapu

rerutorexniku XHHI HYK /% I.B. KasiiniueHko
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