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BCTYII

[Iporpamy (haxoBoro BUNpoOyBaHHS JJIs MpUiOMY Ha HaB4YaHHS 3a [I ocBiTHIM
piBHeM «Marictp» 3a cremianbHicTIO 192 «Temora3onocTayanas 1 BEHTHIISIIIN,
OCBITHBO-TIpOdeciiiHOI0 Tporpamoro «TermorazonocrayaHHss 1 BEHTHJIALIS) 3a
daxoBum crpsmyBaHHsIM «Temorazonocrayanisi 1 BEHTWIALIS» CKIAJACHO Ha
OCHOBI HOPMATHUBHUX JHUCIUIUIIH ITUKIY MpodeciiiHoi MiAroToBKH OakalaBpiB,
nepeadayeHux OCBITHBO-TIPOQECIHHOI MPOrpaMor0 3a Taly33l0 3HaHb 19
«byniBHUIITBO Ta apxXiTEeKTypa» 3 METOI0 BU3HAYCHHS pIBHS 3HaHb Ta HOTO
MO>KJIMBOCTEH IIOJI0 TMOJAIBIIION0 HaBYAaHHS 3 METOK OoTpuMaHHs Il oCBITHBROTO
pIiBHS Marictp.

daxoBe BUMPOOYBaHHS MPOBOAUTHCS 3rigHO 13 CTaHIApTOM BUIIOI OCBITH
MOH VYkpainu i [IpaBriamu npuiioMmy BiJOKPEMIIEHOTO CTPYKTYPHOTO MIIPO3ALITY
«IHCTUTYT 1HHOBAIIMHOI OCBITH KHIBCHKOTO HAaIllOHAJILHOTO YHIBEPCUTETY
OoymiBaunTBa 1 apxitektypw» (gam - BCII «[IHO KHYBA») mis KOHKypcHOTO
3apaxyBaHHS Ha 3700yTTs OCBITH 3a OCBITHIM CTyleHeM «Marictpy» cremiaibHOCTI
192 «byaiBHUUTBO Ta LUBLIbHA IHXKEHEPIsH» OCOOM, 32 YMOBU HASIBHOCTI B HEl
3100yTOr0  CTYNMEHs  BHUIIOI OCBITM  OakanaBpa, Marictpa (OCBITHBO-
KBaT1(PiKALIITHOTO PIBHS CHEIlaIiCcTa).

[Iporpama daxoBoro BUIpOOyBaHHSI MICTUTh Taki HOpMATUBHI MpodeciitHi
JUCIUTUTIHU: ONAJICHHS; BEHTWIAIIS Ta OXOJIOHKCHHS TPOMAJCHKUX OyIiBEIb;
KOHJUITIOHYBaHHSI TOBITPS; TEIUIONOCTAYaHHS, TEIUIOTEHEPYIOUl YCTaHOBKH;
ra3onoCcTavyaHHs;, BCHTWIAILIS Ta KOHAWIIIOHYBAHHS TIIOBITPS TPOMHMCIIOBUX
OyZaiBenb; 00JIaJHAHHS CUCTEM BEHTUJISLIL T4 KOHIUIIOHYBaHHS MOBITPSI.

BcerynHuk moBuHEH OyTH 0CO00I0 13 3arajibHOKYJIBTYPHOI Ta mpodeciiiHo
OPIEHTOBAHOIO MIJITOTOBKOIO CHEIIaIbHUX YMIHb 1 3HaHb Oy/IIBEJIBHOTO HaIpsMy, a
TaKOXX TIEBHOTO JOCBIAY iX MPAaKTUYHOTO 3aCTOCYBaHHA 3 METOIO BHKOHAHHS
TUIOBUX 3aBJaHb, IO TepeAadadeHi s KBamidikailii «MaricTp» y BiIIOBIIHIN
rairy3i npogeciiHol AisUTbHOCTI.

[HTerpanbHa KOMIETEHTHICTh BCTYIHUKA — 3/IaTHICTh PO3B'SI3yBaTH CKJIAJIHI
CHeliagi3oBaHl Ta MPAaKTUYHI 3adadl MiJ 4ac npodeciiiHoi IsIbHOCTI B cdepi
MICBKOTO  OYyMIBHUIITBA Ta TOCHOJApCTBAa, LMBIIBHOI  1HXEHEpli, 110
XapaKTepU3yrThCsl KOMIUICKCHICTIO Ta TepeadadaroTh MPOBEICHHS IOCIIIKEHb
Ta/ab0 3acTOCYBaHHsS I1HHOBAIA 1 XapaKTepU3Y€TbCS HEBU3HAYEHICTIO YMOB 1
BHUMOT.



1. OITMC OCHOBHUX PO3JILJIIB TA iX KOPOTKHM 3MICT

Po30in I. Onanenns.

Ocnoeni nonammsa ma euznauenns. Knacugikauisa cucmem i po3paxynku.

MeTor po3aily € aHami3 KOMIIETEHIIH, CIpPSIMOBAaHUX Ha BUKOPHCTAHHS
Cy4aCHUX METOJIIB CTBOPEHHSI KOM(POPTHOTO TEIIOBOI'O MIKPOKIIMATy B OyHiBIISX
1  crnopynax, TPOEKTYBaHHS  CHCTEM  OMNaJCHHS 3  BUKOPUCTAHHSIM
BHUCOKOC(EKTUBHOTO OONaJHAaHHS. 3aBAaHHA PO3AUTy NpoaHali3yBaTh HaBHUYKU
abITypi€HTIB MPOBOAWTH aHaNI3 ICHYIOUOI MICTOOYIIBHOI CHUTyaIlll 1HXXEHEPHHUX
(BHYTpIITHIX) MEpeX Ta BHU3HAYATH OCHOBHI HANpPSIMKH PO3BHTKY MEpPEK
3a0e3MeYeHHsI TEIJIOBOIO EHEPTIEIO.

Ilepenik numans, wio eunocAmMbCA HA PAXOBUIL 6CHYNHUILL ICRUN:
1. Insaxu eKoHOMIi TEIJIOBOI €Heprii Mpu NMPOEKTYBaHHI CHCTEM OMAJICHHS

OyIMHKIB.

2. CydacHi KOJEKTOPHI MBOTPYOHI CHCTEMH BOJISHOTO OITAJICHHS XUTIOBHX
OyIMHKIB: TPUHIMIOBI CXEMH, TIpeBard, HEIOJIKH, OCOOJIUBOCTI
TIpaBIIYHOTO PO3PAXYHKY TPYOOIPOBO/IIB.

3. Cy4acHi BUMOTH J10 €HEpPro30epexeHHsI IPU IPOEKTYBAaHHI CUCTEM BOJSTHOTO
OTIaJICHHS.

4. TloTpiOHUMI, €KOHOMIYHO JOIJIbHUM, HOPMATUBHUW Ta MJIACHUN oOmMip
TerIonepeaayl 30BHIIIHIX OrOPOIKEHb KUTIOBUX 1 TPOMAJICHKUX OYIMHKIB.

5. OcobnMBOCTI TiIPaBIIYHOIO PO3PAaXyHKY TpPyOOIpPOBOIB ABOTPYOHHX
CUCTEM BOJSIHOTO OMNAJeHHS. YB'A3Ka TUCKIB Yy HIUPKYIAUIAHUAX KITBLSX.

6. CucremMa BOJASIHOTO OINAJIC€HHS 3 HACOCHOIO LIUPKYJIALIEI0 3 TYHUKOBUM Ta
OJIHOHATIPABJICHUM PYXOM TEIUIOHOCIS Y MaricTpajisx: IPHUHIMIIOBA CXeMa,
nepeBart, HeJI0JIKH, 0COOJIMBOCTI PO3PAXyHKY, cepa 3aCTOCYBaHHS.

7. OcobnMBOCTI pO3paxyHKY OMATIOBAILHUX MPHIAIIB OJHOTPYOHUX CHUCTEM
BOASHOTO OMNaJCHHS 0araTonoBepXOBUX OYIWMHKIB y TOPIBHSHHI 3
JBOTPYOHUMU.

8. Bumorn n0 onamoBambHUX TpuiafiB. OCHOBHI BHJIM OMNATIOBAIBLHUX
MPUIJIAJIIB TA iX TEXHIKO - EKOHOMIYHE MOPIBHSIHHS.

9. Bumoru A0 TEIUIOHOCITB CHCTEM OmNajeHHsA. TeXHIKO - EKOHOMIYHE
MOPIBHSHHS TEIJIOHOCITB (BOIU, TIOBITPSI, BOJSHOT MapH).

10.JIBoTpyOHI cucTeMH BOASHOTO OMNAJCHHS 3 HACOCHOIO ITUPKYJIAIIEI0 3
BEPXHBOIO PO3BOKOIO: TPUHIIUIIOB] CXEMHU, YB'sI3Ka TUCKIB Y IUPKYJISLIAHUX
KUIBIISIX.

11.MicueBe onajeHHs: BUIHU, TIepeBary, HeJIOMKH, cepa 3acTOCyBaHHS.



12.Mani uMpKyJISIiiHI KUTBISA B OMHOTPYOHUX CUCTEMAaX BOJSHOTO OMAJICHHS Ta
iX BIUIMB Ha POOOTY CHUCTEM.

13.3amipHa Ta perynroda anaparypa CUCTEM BOJSTHOTO OMaJICHHS.

14.ITpueHaHHS CUCTEMU BOJSHOTO ONAJIEHHS JO TEIUIOBUX MEPEXK 32 3aJIEKHOI0
CXEMOIO0 3 MiIMINIYBaJbHUM HACOCOM: MIPUHIIUMIIOBA CXeMa, IepeBary, cepa
3aCTOCYBaHHS.

15.[11uBiMyanbHl TEIUIOB1 MYHKTH OyAMHKIB: IPU3HAYECHHS, OY/10Ba, BUMOTH JI0
yJIaIITyBaHHS.

16.01HOTpYOHI CHUCTEMH BOJASIHOTO OMNAJCHHS 3 HACOCHOIO IUPKYJALIEI 3
BEPXHBOIO PO3BOJKOIO: MPHUHIMIIOBI CXEMH, IMEpeBarv, HEIOJNIKH, cdepa
3aCTOCYBaHHSI.

17.JIBoTpyOHI BEpTUKAJIbHI CHUCTEMH BOJSHOTO OMNAaJEHHS 3 HIKHBOIO
PO3BOJIKOIO 3 MPHUPOJHOIO IUPKYJIALIEI BOJU: CXEMH, NIEPEBAry, HEIOMIKH,
0COOJIMBOCTI pO3paxyHKy, cdepa 3aCTOCYBaHHS.

18.J10/1aTKOB1 TEIJIOBTPATH OMATIOBAILHUX MPUMIIICHb

19.3agadi TiAPaBIIYHOTO PO3paXyHKYy TpPyOONpPOBOAIB CHCTEM BOJSIHOTO
onajieHHA. Bi1oMOCTI po MeToAM po3paxyHKy Ta iX MOPIBHAHHSL.

20.IlpuegHanHs CHCTEM OMNAJCHHS JO TEIUIOBOI MEPEkXi 3a 3alIeKHOIO
MPSIMOTOKOBOIO cxemoro: npuHIiunona cxema ITII, 1i mepeBaru, HeAOTIKH Ta
chepa 3aCTOCYyBaHHS.

21.CyuacHi OZHOTPYOHI CHCTEMH BOJSHOTO OIAJICHHS JKUTJIOBHX OYJIUHKIB:
CXEMHU, TIepeBary Ta HEeJIOTIKH.

22.CydJacHi CHCTEMH BOJSHOTO OMaJeHHS 3 YHi(DIKOBaHMMH KOHCTPYKIIISIMH
BY3J11B TPyOOIIPOBO/IIB.

23.CyvacHi OgHOTpYOHI Ta JBOTPYOHI TOKBApTUPHI CHCTEMH BOJISHOTO
omasienHs: [I[pyHINUIIOBI cXeMu, IEpeBaru, HeJOJIKH.

24.Po3paxyHKOBI BUTpaTH TEIJIOTH HAa OMNAaJCHHS, BEHTWIIIIIO Ta Tapsye
BOJIOTIOCTAYaHHS )KUTIOBOTO OYIUHKY.

25.1IpuenHaHHs CUCTEM BOSHOTO OIAJICHHS 10 TEIUIOBOI MEPEXKi 3a 3aJICKHOIO
CXEMOIO 3 MIAMINIYBaHHIM BOJHY 3a JIOIIOMOI'OKO €JI€BAaTOPIB: MPUHITUIIOBA
cxema, epeBaru, HeJloIiKy, cepa 3actocyBanHs. [Ipuniun aii exeBaropa.

26.11Insaxu exoHOMIl TEMJIOBOi e€Heprii Ha omnajgeHHs OyAiBedb MpU  iX
MPOEKTYBaHHI.

27.IlepeBarn Ta HENOJIIKM CHCTEM BOASHOTO OIAJCHHS 3 IPUPOIHOIO
IUPKYJISIIIEIO BOIH.

28.Bubip 1 po3MilieHHs OMaOBaJbHUX NPWIATIB y NpuMimeHHsx. Cxemu
MIpUETHAHHS ONATIOBAIBLHUX MPUJIAAIB IO TPYOOTIPOBO/IIB.

29.Bu3zHaueHHsa TemuoBTparT OyAMHKIB 32 YKPYNHEHUMH MOKa3HUKAMHU.
TernnoTexHiyHa OIIHKA Oy I1BEJIb.



30.1BoTpyOHI BEpTHKaIbHI CHUCTEMH OMNAJICHHS 3 HWXHBOIO PO3BOAKOIO 3
HACOCHOKO NHUPKYJIAIEI0 BOMM: CXEMH, TepeBarw, HEAOJiku, cdepa
3aCTOCYBaHHSI.

Po30in Il. Benmunsauisa ma KOHOUUIOHYEAHHS NOGIMPA.
Ocnoeni nonammsa ma eusnauennusn. Knacugikauis cucmem i po3paxynku.

MeTor0 pO3aiay € aHali3 BOJIOAIHHS BCTYMHHMKIB HAayKOBO-TEXHIYHMMHU
OCHOBaMH 1 MPOTPECUBHUMH MPAKTUYHUMH JOCATHEHHSIMH IIOAO CTBOPEHHA 1
HiATPUMaHHS HOPMaTUBHUX MapaMeTpiB Ta YUCTOTH MOBITPSIHOTO CEPEIOBUINA, K
BHYTPIIIHROTO (B MPUMILIECHHSIX OyaiBelb Ta CIOPYZA), TaK 1 30BHIIIHHOTO (B
HABKOJIMITHROMY TOBITPSIHOMY CEpPEOBHII), 3aXUCTy JOBKUUIS BiJ MaryOHOTO
BIUIMBY TEXHOJIOTIYHHMX Ta BEHTUJISAIIMHUX BUKHIIB.

Iepenik numanb, W0 UHOCAMBCA HA PaxX08UTl 6CHIYNHUIL ICRUM '

1. OcHOBHI BUAM WIKIJIUBUX JOMIIIOK B MOBITPI MPUMIIIEHb Ta iX BIUIMB Ha
OpraHi3M JIIOJIUHH.

2. Bentumsamiss - sk ramy3p OyniBenbHOi TexHikd. CorianbHe 3HAYCHHS
BeHTW LT, KOpoTKuit icTopuyHuit Orsii pO3BUTKY BEHTHIISIIII.

3. CaniTapHO-TITi€HIYHI BHUMOTHM JO CcHUCTeM BeHTwlii. Po3paxyHKoBi
napamMeTpu BHYTPIIIHHOTO TMOBITPS. ['paHUYHO-TOMYCTHMI KOHIIEHTpAIli
HIKIJJTMBOT peuyoBUHU. Po3paxyHKOBI mapaMeTpy 30BHIITHBOTO TOBITPSL.

4. Tlpunuunu BiamTyBaHHS BeHTWIAII. Krnacudikaiiss cucteM BEHTHIIALIT,
OCHOBHI €JIEMEHTU CUCTEM BEHTWJIALlI, MPUHLUUIINA BHOOPY 1 PO3TAIIyBAHHS
CHCTEM.

5. Opranizaiist 1 cXeMu OBITpOOOMiHY B npuMiiieHH1. [IpupogHa 1 MexaHiuyHa
BEHTUJIALLIS.

6. TemmoBuit komdopT npumimieHHs. [lapameTpu, siki #1oro XapakTepHU3yIOTh.
BusnadueHHs piBHS TEIIOBOTO KOM(POPTY Y IPUMIIIICHHI.

7. OcHoBHI mapametrpu Bojiororo nositps. [losicautu 3a monomoror I-d -
niarpamMu Bojiororo noitps npodecopa JI.K. Pamzina.

8. OcobnmBoCTI opraHizailii MOBITPOOOMIHY B JKUTJIOBUX OyJMHKaX, TOTENSX,
I'YpPTOKUTKaX, IKOIaX. PO3yMiHHS CaHITapHOTO AMCOAIaHCy MOBITPS.

9. OcoOnuBocTi opraHizaiii HOBITPOOOMIHY B KHUTJIOBUX OyIHHKaX, TOTEJSX,
T'YPTOKUTKAX, ITKOJIaX. PO3yMiHHS caHITapHOTO AMCOATaHCy MOBITPS.

10.OunIieHHs MPUILIMBHOTO Ta BHAAISIOYOTO BEHTHJIAIIHOTO TOBITPS 3T1THO
HOpPMATUBHUX BHUMOr. (OCHOBHI TOKAa3HUKH MOBITPSHUX (QUIBTPIB, iX
KJacudikaris.



11.Kanopudepu, ix knacudikamis 1 o0nacTb BUKOpPUCTaHHA. KoHCTpyKIii
Kanopudepis.

12.TTocninoBHICTh pO3paxyHKy KajmopudepiB. Po3yMmiHHS MacoBOi IMIBHIKOCTI
HOBITPAL.

13.XapakTepuctuka IIymMy, 3BYKy, iX Ipupoaa 1 ocoOmmBocTi. [[xepena
BUHUKHEHHS 1 PO3MOBCIOJKEHHS 3BYKY BiJl BEHTHJIALIIHUX YCTaHOBOK.

14.Y1umizaiiss TEIJIOTH BUTSIKHOTO TIOBITPS B CHUCTEMax 3 IMPOMDKHHM
TEIUIOHOCIEM.

15.Cxemu miAKIIOUEHHS KaopudepiB 1Mo TEIIOHOCIIO 1 10 MOBITpIo. Bumanenus
MOBITPSA 13 CUCTEMU TETUTIOMOCTAYaHHS.

16.BinpHI KOHBEKTUBHI MOTOKH, iX CTPYKTypa. BmiuB Ha dopMyBaHHS pyXy
MOBITPS B BEHTWJISIIHHOMY MPUMIIIIEHHI.

17.BinHocHa BOJOTICTh MOBITPS. EHTaNbMisi BOJIOroro moBiTps. AOCONIOTHA
BOJIOTICTh TOBITPs. BosorosmicT nosiTpst. [Iporiecu 3MiHu cTaHy OBITPS Ha
I-d - miarpami (cxemMaTH4HO). XapaKTePHi TOYKH.

18.ITocimoBHICT, a€pOAUHAMIYHOTO PO3pPaXyHKy BEHTUJIAIINHOI Mepexi i3
MEXaHIYHUM CTIOHYKaHHSIM.

19.TTocnimoBHICT, a€pOAMHAMIYHOTO PO3pPaXyHKy BEHTUJIAIINHOI Mepexi 13
MEXaHIYHUM CIIOHYKaHHSIM.

20.IToeitponiairpiBaui. [Tpuznauenus. TemnoBuii po3paxyHoK.

21.Cxemu pyxy TOBITpsI B MPUMIIICHHI B HAJIEKHOCTI BijJ pO3TalTyBaHHS
NPUITUBHUX Ta BUAAISIOUUX OTBOPIB.

22 .PenpKyiAlLiii MOBITPS B CHCTEMaX BEHTHIIALIT Ta KOHIUITIOHYBAaHHS MOBITPSL.
Cdepa 3actocyBanHs.

23.0OcHOBHE PIBHSHHS MOBITPSHOTO OanaHcy 1 OamaHCy MIKIJIMBUX PEYOBHH.
JleGanaHc MPUTOKY Ta BUIAJICHHS.

24.Po3paxyHKOBI TeMIEpaTypud BHYTPIIIHBROTO 1 30BHINIHHOTO TOBITPS TMPHU
TEIJIOTEXHIYHOMY PO3paxyHKY OrOpOJIXKyBaJIbHUX KOHCTPYKIIiH 1 BA3HAYEHH1
TETJIOBUTPAT OyIUHKIB.

25.TToHsTTS: MOBHA, SIBHA, MPUXOBaHa TEIJIOTa, X ¢13udHe po3yMmiHHs. [TuToma

26.KonctpytoBaHHs Kanopu(depHUX YCTaHOBOK, IX KOMIIOHOBKaA. PeryntoBaHHs
TemriepaTypu noBiTps. O0B'a3ka kanopudepiB TpyOOnpoBOJaMH, 3aXUCT iX
B1JT 3aMep3aHHS.

27 Knacudikarrisi CHCTEM KOHAMIIIOHYBAaHHS IOBITPAI.

28.Cniocobu 1 3acobu miATpUMaHHS TOTPIOHOT BITHOCHOI BOJIOTOCTI TIOBITPS B
NpUMILIEHH] B TeIUH niepio poky npu pyskiionysansi LICKII.

29.Cnoco6u ocyuieHHs TOBITps B cucTtemMax Ta yctaHoBkax KII.



30.3BosIOKEHHSI TIOBITPS. BOJASHOIO TMapol0 B CHCTEMax Ta YCTaHOBKax
KOHJIUIIIOHYBaHHS MOBITPSI.

Po3zoin IIl. I'azonocmauanns ma 2cazudikavis.

Ocnoeni nonammsa ma euznauenns. Knacugikauisa cucmem.

Metorw po3aiay € BUSBICHHS aOITYpIEHTOM 3arajbHOTO PO3YMIHHS
Cy4acHOTro CTaHy 3a0e3neueHHs 1HQPaCTPYKTYPH 1 CIIOKUBAYIB JHKEPEIIOM EHeprii-
OPUPOJHUM Tra30M, BU3HAUYCHHS PIBHA HAaBUYOK BHKOPHUCTOBYBATU TEOPETHYHI 1
MPaKTUYH1 OCHOBHI METO/I 1 TPUHOMU MPOEKTYBAHHS, TPOKJIaAaHHs 1 eKCILTyaTallii
CUCTEM Tra3olocTayaHHs Ta ra3u@ikaiii HACEJIEHUX IMYyHKTIB 1 OKpeMHX 00’ €KTIB

1H(PaACTPYKTYpH.

Ilepenik numanb, W0 6UHOCAMbCA HA PAXOBUI GCMYNHUIL iCRUM

1. CyuacHuil CTaH Ta MEPCIEKTUBU PO3BUTKY T'a30MOCTayaHHs B Y KpaiHi.

2. OcHOBHI pojoBuila npupoaHoro razy Ykpainu, CHJI. BugoOyBanus razsy.
[IpuHIMIIOBA CX€Ma CBEPJIOBUHU, I'a30BOT0 POJAOBUILA.

3. Opraniyde manuBo. OCHOBHI (I3UKO-XIMIUHI BIACTHBOCTI OPTaHIYHOTO
nanuBa. Buiia Ta HUKHS TEMI0Ta 3TOPSHHS MaJIKBA.

4. Meroauka TigpaBIIYHOTO PO3PAXYHKY Ta30MpPOBOAIB HHU3BKOIO THCKY.
Buxiani gani.

5. MarictpanbHuil TPAHCIIOPT NMPUPOIHOTO Ta3y. OCHOBHI (PYHKITi. Y CTaHOBKU
KOMITJIEKCHOI MIArOTOBKH razy. KoMipecopHi cTaHIii.

6. Cuctemu razonocrtayands. Kmacudikamis. [Mpunmumnosi cxemu. Obnactb
3aCTOCYBaHHS

7. TloGytoBi ra3oBi npunagu. OCHOBHI BUMOTH JO BCTAHOBJIEHHS MOOYTOBHX
ra3oBUX NPUJIAIIB y MPUMIIIEHHAX KXUTJIOBUX OYJIUHKIB.

8. Perynstopu Tucky Tra3y. XapakTepucThKa. Bu3Ha4YeHHS MPOMYCKHOI
31aTHOCTI.

9. Knacudikarisi cio’kvBadiB MPUPOTHOTO 1 3pIHKEHOTO Ta3y B HACEICHOMY
NyHKTI. BUXiqH1 qaH1 1719 BU3HAYEHHST BUTPAT Tasy.

10.TpyOomnpoBoau, apMarypa TOIIO, SIKI BUKOPUCTOBYIOTHCS MPU OYIIBHUIITBI
ra3ornpoBO/IB.

11.HepiBHoMipHicTh razocnokuBanHsa. Kiacudikamis. XapakTepucTuka.
Cnoco0u peryatoBaHHs.

12.Tlonietunenosi razonpoBoau. O6macts 3acrocyBanHs. [lepeBaru 1 HeqOMIKU
y MOPIBHSHHI 31 CTAJIEBUMHU.

13.Bu3HaueHHs BUTPAT ra3y HACEJICHHSM Yy KUTJIOBUX OyIHWHKAX.



14.Metoauka riipaBIidyHOrO pO3paxyHKy ra30mpoBO/IiB BUCOKOTO (CEepeaHbOTO)
TUCKY. Buxinui gasi.

15.T'igpaBniyHuil po3paxyHOK ra3ompoBojiB. IIpsima i 3BopoTHsa 3amaui. 11.
OO6nacTh 3acTOCyBaHHS 3pIJUKCHHX BYIJIEBOJHUX Ta3iB. Bumoru 1mozao
PO3MIILIEHHS ra300aJIOHHUX YCTaHOBOK, BU3HAUYEHHS 1X 00'eMy.

16.Cniocobu perazudikariii 3piJKEHUX BYTIEBOAHMX Ta3iB. [[pUHIUIIOBI cxeMu.

17.TpacyBaHHS Ta OCHOBHI BHMMOTH II0J0 TMPOKJIATaHHS Ta30MpPOBO/IIB,
MOJI0JIAHHS TIEPEUIKO/I: PIYOK, aBTOMOOUIBHUX NIISXIB TOIIO.

18.06mik mpupoanaoro razy. [loOyToBi niunnpHUKN Ta3y. OCHOBHI METPOJIOTIUH1
XapaKTePUCTHKH JIYMIbHUKIB. BuMoru 10 BCTaHOBIEHHS.

19.T'az0Bi nanbauku. Knacugikais. TernoBuilt po3paxyHOK ra3onaJibHUKOBHX
IIPUCTPOIB.

20.3axucCT cTaneBux ra3onpoBOAiB BiJ Kopo3ii. [[puunHu BUHUKHEHHS KOPO3Ii.
MeTonu 3aXUCTy Ta30MPOBO/IIB 1 CIOPY/I HAa HUX BiJ] KOPO3ii.

21.Metoauka TiApaBIIYHOTO PO3PAXYHKY Ta30MpOBOJIIB HHU3BKOIO THCKY.
Buxiani gani

22.0co0nMBOCTI  TiAPaBIIYHOTO PO3PAXyHKY BHYTPIITHROOYAMHKOBHX 1
JIBOPOBUX Ta30mpoBoIiB. MeTonKka po3paxyHKy.

23.BusHaueHHs BUTpAT ra3y Ha MOTpeOu TeruionoctadyaHHs. BuxiaHi gaHi.

24.1ToOynoBa po3paxyHKOBOi CXEMH CHUCTEMHU Tra3onocTadaHHs (Ha MPUKIIAIL
HaceJIeHoro MyHKTYy). Buxiani paxi. [TocaioBHICT BUKOHAHHS.

25.BusHauenHs Temmeparypu TMPOAYKTIB CHaltoBaHHSA Tazy. Touka pocu
MPOJYKTIB CIIAIFOBAHHS.

26.OCHOBHI BHMOTH IOJI0 BHOOpPY CHCTEMH Ta30MOCTayaHHS HACEIECHOTO
MyHKTY.

27.0OcHOBHI (h13UKO - XIMIYHI BJIACTUBOCTI T'a31B, B T.4U. IPUPOTHOTO 1 3pP1IKEHOTO
BYTJIEBOJIHEBOTO.

28.0Opraniuae nanuBo. Knacudikaris. XiMi4HHHI CKJIa]] ITajauBa Ta COCOOU HOTO
3TOPSIHHSAL.

29.006macTh 3acTOCYBaHHSI 3PIJDKEHMX BYIJIEBOJHUX Ta3iB. Bumoru 1m1oma0
PO3MIILIEHHS ra300aJIOHHUX YCTaHOBOK, BU3HAUYEHHS iX 00'eMy.

30.dumogi TpyOwu. [Ipusnadenns. Po3paxyHok aumMoBux TpyoO.

Po3zoin I11. Tennoei mepeici, 0ricepera menioeoi enepii(komeibHi YCIMAanoeKu).

Ocnoeni nonamms ma eusnauennsn. Knacugixauis.

MeTtor0 po3finy € BU3HAYEHHs PIBHS 3HAHb 1 HABUYOK BCTYIMHHUKIB IOJIO

OTPUMAaHHS 1 TPAHCHOPTYBaHHS /IO KIHIIEBOTO CIIOKMBada TEIUIOBOI €HEepTii y
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BUTJIAI TeperpiToi Boau ab0 BOASHOI Mapu, BUKOPUCTAHHS CYYaCHHX METOJIB
NPOEKTYBAaHHS CHUCTEM TEIUIONOCTA4YaHHs 1 1HIMBIIyallbHUX JKEpeN eHeprii, a
TaKOX JIKepesl BIIHOBIIOBAJIBHOI eHeprii

Hepeﬂik numansb, WO 6UHOCAMbBCA HA d)axoeuﬁ 6CHMYRHUU icnum.

1. Po3paxyHKoBI ~ BUTpaTH MEpPEKHOI BOAM B  3aKpUTIH  cHCTeMI
TEIJIOTIOCTAYaHHsI TIPU PETYJIOBaHHI TEIUIOBUX IOTOKIB IO CyMapHOMY
HABAaHTAKEHHIO.

2. T'igpaBmiyHui po3paxyHOK TETUIOBUX MepeK. [10CmiI0BHICTh pO3paxyHKY.

3. Po3paxyHkoBI  BHTpaTh  MEpPEXKHOI BOAM B  3aKpUTIA  CHUCTEMI
TEIJIONIOCTaYaHHs MPU PETYJIIOBAHHI TETUIOBUX IMOTOKIB MO HABaHTaKEHHIO
OTTaJICHHSI.

4. TlpoknajmaHHS TEIUIOBUX MEpPEX B HENpOXiMHUX KaHaiax. Oobnacth
3aCTOCYBaHHS 1 HEJIOJIIKH, Y TTOPIBHSHHI 3 IHIIIUMHU CIIOCOOAMH.

5. BunpoOyBaHHS TENIOBUX MEPEK.

6. Po3paxyHKOBI BUTpaTH MEpeKHOI BOAM B  BIAKPHUTIH  cucTemi
TEIJIOIOCTaYaHHs MPU PETYIIOBaHHI TETUIOBHUX IMOTOKIB MO HaBaHTaKCHHIO
OTTaJICHHSI.

7. TpacyBanHs TeruioBUX Mepex. Bubip 3aco0y npokiagaHHs.

0

[TpuHIIMTIOBA CXE€Ma MAPOKOMITPECIIHOT XOIOUIHHOI MAIIIMHHY.

9. beskananbHEe TMPOKJIANAHHS TEIJIOBUX Mepex. [aly3p BHUKOPHUCTaHHS.
[lepeBaru 1 HEOJIKHU.

10.ITpunnmmnoBa cxema abCcoOpOIiitHOT XOIOIMITBHOT MAIIIMHU.

11.CratuyHuii 1 TUHAMIYHUNA PEXUMH POOOTH TEIJIOBUX Mepex. HelTpanbHi
TOYKH.

12.TTo3noBxHiM podisib TermnoBux Mepex. [locaiqoBHICTS TOOYAOBH.

13.KomrieHcaiiist TeMrepaTypHUX MOJI0OBXKEHb TPYOOIIPOBOIiB TETUIOBUX MEPEK.
CamokomIieHcartis.

14.OcHOBHI TUNU BOJOTPIMHUX KOTIIB JJI TErOIOIEHEPYIOUUX YCTaHOBOK
CUCTEM IIEHTPAJII30BAHOTO TETJIONOCTAYaHHS.

15.Hepyxomi 1 pyxomi omopu TtemioBux mepex. Konctpykuii. Cdepa
3acTocyBaHHsA. MeTouka miaoopy.

16.T'impaBniyHUil pexuM poOOTH ABOTPYOHOI 3aKPHUTOI TETUIOBOI MEPEXi TMpH
MM IKJIFOYEHH] Ta BIAKIIOYEHH] a0OHEHTIB.

17.1T'ezoMeTpuunmii rpadik 1 HACOCHI MIJCTAHINT HA TEIJIOBUX Mepexkax IMpH
MIJBUIICHH] pesibedy MICLIIEBOCTI BiJl JUKEpeEIia TeTUIOTH.

18.KomMrieHcaliisi TeMnepaTypHHUX MOJI0BXKEHb Y TEIIOBUX MEPEkKaX.



19.I'padix THCKy B BOASHINA TEIJIOBIA Mepexi. MeTomawka 1 MOCTiAOBHICTh
PO3pOOKH.

20.CniocoOu npokJagaHHs TEIIOBUX Mepex. [lepeBaru 1 Hemomiky.

21.Ytunizamis TeMJI0TH TUMOBHX ra3iB. [lepcnekTuBu rmMOOKO1 TEMJIOTH Ta3iB.
Kounencaiiiai KoTiu.

22.TeruoBuit Oanmanc korioarperary. [Insgxu 3MeHIICHHS BUTPATHUX YaCTHH
OayaHcy.

23.TermmoBa  cxeMa  OMATIOBAJIBHOI  BOJOTPIHHOI  KOTENBbHI  CHCTEM
IEHTPATI30BAaHOTO TETUIONMOCTAYaHHS.

24 Exonomaiizepu. [Ipusznauenns. TemnoBuil po3paxyHOK.

25.YTumizailisi TEIUIOTH BUTSIKHOTO TIOBITPS B PETEHEPATUBHUX POTOPHUX
TEIMJI000MIHHUKAX.

26.BusHaueHHs BUTpaT ra3y Ha MOTpeOu TeruionoctadyaHHs. BuxiaHi gaHi.

27.BuMorn 10 SIKOCTI JKUBWJIBHOI BOAM. 3arajbHa CXeMa CHCTEMH XIMIYHOI
BOJIHOT MiITOTOBKH KUBUJILHOI BOJIU.

28.1lepeBarn Ta HEAONMIKM CHCTEM BOJSHOTO OMNAJCHHS 3 MPUPOTHOIO
HUPKYJISIIEI0 BOJIU.

29.0cBiTneHHS KUBWIBHOI BOIU. KOHCTPYKIIisi Ta pO3paxyHOK OCBITIIOBAIbHUX
GbinbTpiB. BunaneHHs opraHiyHUX JOMIIIOK 3 )KUBHJIBHOT BOIH.

30.leaepartist >kuBHIbHOT Boau. Tumu geaepaTopis.



2. MPUKJAJ] EK3AMEHAIIIMHOI'O BLUIETY

3ATBEP/’KEHO
["omoBa npuiiMaibHOT KOMICT
BCII «IIHO KHYBA»
Onmnexciii IIKYPATOB

«_» 2024p.

BinokpemMieHuii CTpyKTYpHUM MAPO31IT
«IHCTUTYT 1HHOBAIIIMHOI OCBITH KHIBCHKOTO HAITIOHAIBHOTO
YHIBEPCHUTETY OYAIBHUIITBA 1 apXITEKTYPH»
CrnemnianpHicTh 192 «bBy1iBHUIITBO Ta IIUBLIbLHA 1HXXEHEP1S»
OcaitHbO-TIpO(eciitHa nporpama «TermnorazonocTayants 1 BEHTHIISIIS

BCTYIIHUI ®AXOBUI ICIIUT
JJIA 3100yTTH OCBITHBOIO cTyneHs '"maricrp"

EK3AMEHALIAHUAN BUIET Ne XX
1. Insxu eKoHOMIT TEMIOBO1 €HEPTii MPU NPOEKTYBAHHI CUCTEM OIaJICHHS

OyIMHKIB.

2. OCHOBHI BUY IIKIJIJTUBUX JOMIIIOK B MOBITP1 IPUMIIIEHb Ta iX BIUIMB
Ha OpraHi3M JIIOINHHU.

3. CyyacHuM CTaH Ta MEPCIEKTUBH PO3BUTKY ra30MoCTavdaHHs B YKpaiHi.

4. Po3paxyHKOBI BUTPATH MEPEKHOI BOJU B 3aKPUTIM CUCTEMI
TEIJIONIOCTaYaHHs TIPH PETYJIIOBaHHI TETUIOBUX TTOTOKIB TI0O CyMapHOMY
HaBaHTaKEHHIO.

3aTBepKEHO Ha 3acijaHH1 Kadeapy IUBUIBHOI 1HXEHEPII.
IIpomoxon Nell 6io «11» bepesns 2024 p.

3aBimyBau Kadeapu ITerpo 3IHNY
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3. KPUTEPIi OIIHIOBAHHS BIAIOBIJIENA ®AXOBOI'O
BCTYIIHOI'O ICHIMTY JJIA 3JOBYTTA CTYIIEHA MATICTP
3i cneniaabHOCTI 192 « ByIiBHMUTBO Ta HUBIIbHA iHXKeHePis»
OCBITHBO-TIPOeciiiHa mporpama
«Temmorazonocradands 1 BEHTHIILIISA»
3a ghaxoeum cnpamyeannuam «Tennozazonocmauanna i GeHMUNAYIA)

Kputepii oninku 6a3yroThcs Ha qudepeHIiiiHoMy aHaai31 BAKOHAHHS 00CsTy
3aBJIaHb iICIIUTY 3 YpaxXyBaHHIM HASBHUX TTOMHMIIOK.
Jl1s 1bOro HEOOX1THO BUSHAUNTH:
- 00cHr BIAMOBIICH HA TUTAHHS B O1J1€T1, SIKUM OIIHIOETHCS Oatamu (Big 0 10
200);
- HasBHICTH ITOMHJIOK.

Tabmuus 1

3araJjibHa OIiHKA B HAIIIOHAJILHIN IIKAJIi 32 BUKOHAHI BianmoBiai Ha
NUTAHHA Ol1eTy BU3HAYAKThCHA 3IiIHO Ta0 M

[IIkana
OIIIHIOBAHHI, Kpurepii o1iHIOBaHHS
KUIBKICTh OaJliB

Teopernune nuranusa Ne 1

60-55 [IpaBuibHaA BUYEpIIHA BIAMOBIAL HA MOCTABJICHE 3alIUTAHHS,
IPOAEMOHCTPOBAHO IIMOOKI 3HAHHS MOHATIMHOTO anapary i
JTITEpATypHUX JKEpeN, YMIHHSA AapryMEHTYyBaTH CBOIO
BIJINOBI b, HABEJICHO MPUKJIAIN

55-50 B ocHoBHOMY BIANOBiAF HA TIOCTABJIICHE ITUTAHHS
paBUJIbHA, aJIe € HECYTTEBI HETOYHOCTI
50-45 BiamoBiap Ha mocTaBiICHE MUTAHHS 3arajioM HaBeICHO, aje

HE  Ma€  TEPeKOHJIMBOI  apryMeHTalii  BIANOBIJI,
XapaKTEPUCTUKHU MEBHUX 00'€KTIB
45-40 BignoBige mokasdye mocepeqHe  3HAHHS ~ OCHOBHOTO
OPOrpaMHOrO Marepialy, MICTUTh CYTT€BI MOMWIKH MpU
TpaKkTyBaHHI1 NOHSTIIHOTO anapary

40-30 BinmoBiger Ha 3amuTaHHS HEMOBHA Ta MICTUTh CYTTEBI
OMHMJIKH
34-0 BinnoBine HenpaBuiabHa a00 BIACYTHS
Teopernune nuranusa Ne 2
60-55 [IpaBunbHa BUYEpITHA BiAMOBIIb HA MMOCTABIICHE 3alTUTAHHS,

IPOAEMOHCTPOBAHO THOOKI 3HAHHS MOHATIHHOTO amapary i
JTITepaTypHUX JDKEpell, YMIHHS apryMEHTYBaTH CBOIO
BIJINOB1Ib, HABEJCHO PUKJIATN

55-50 B ocHoBHOMY BIJNOBiL Ha TIOCTaBJIICHE MHUTAHHS
paBUJIbHA, aJIe € HECYTTEBI HETOYHOCTI
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50-45

Bianosiae Ha MOCTaBICHE MATAHHS 3arajoM HaBEJEHO, aje
HE Mae MEPEKOHINBOT aprymeHTarii BIJIIOBIAL,
XapaKTEPUCTHUKHU IIEBHUX 00'€KTIB

45-40 BignoBige moka3ye mocepeaHe  3HAHHS ~ OCHOBHOTO
IPOrpaMHOTO MaTepially, MICTHUTh CYTTEBI MOMMIIKH IpHU
TpaKTyBaHHI MOHSATIMHOTO arapary
40-30 BinmoBiger Ha 3amuTaHHS HEMOBHA Ta MICTUTh CYTTEBI
TTOMIJIKU
33-0 BianoBinp HenpaBmiIbHA 00 BIACYTHS
Teoperuune nuranus Ne 3
40-35 [IpaBuibpHaA BUYEpIIHA BiJAMOBIAL HA MMOCTABJICHE 3alIUTaHHS,
MPOJIEMOHCTPOBAHO MIMOOKI 3HAHHS MOHATIMHOTO amapary i
JTITEpATypHUX JKEpEN, YMIHHSA AapryMEHTYBaTH CBOIO
BI/INIOBI/1b, HABEJICHO MPUKJIAIN
34,5-30 B ocHOBHOMY BIAMOBiAP HAa TIOCTaBJI€HE MHUTAHHS
MPaBUJIbHA, AJI€ € HECYTTEB] HETOYHOCTI
30-29,5 BiamoBiap Ha mOCTaBICHE IMMTAHHS 3arajJioM HaBeICHO, aje
HE  Ma€  TIEPeKOHJIMBOI  apryMeHTailii  BIAMOBIJII,
XapaKTEPUCTUKH MEBHUX 00'€KTIB
29,5-20 BignoBigp moka3dye TmocepeqHE  3HAHHS ~ OCHOBHOTO
MPOrpaMHOro Marepiaixy, MICTUTh CYTTE€BI MOMWIKH MpU
TpaKTyBaHH1 NOHSTIMHOTO anapary
20-15 BignoBige Ha 3anmuTaHHS HEMOBHA Ta MICTUTh CYTTEBI
OMMJIKH
16-0 Binnosine HenpaBuibHA a00 BIACYTHS
Teopernune nuranns Ne 4
40-35 [IpaBunpHa BUUEpIIHA BiAMOBI/Ib HA MOCTABIICHE 3alTUTAHHA,
IPOAEMOHCTPOBAHO INIMOOKI 3HAHHS MOHATIMHOTO anapary i
JTITEPATypHUX JIKEpEN, YMIHHS apryMEHTyBaTH CBOIO
BIJINOBIIb, HABEJICHO PUKJIATN
34,5-30 B ocHoBHOMY BIANOBiAF HA TIOCTABJIICHE ITUTAHHS
paBUJIbHA, aJIe € HECYTTEBI HETOYHOCTI
30-29,5 BiamoBiape Ha moCTaBICHE ITMTAHHS 3arajJioM HaBeICHO, aje
HE Mae MEPEKOHJINBOI apryMeHrariii BIJIITOBI/I,
XapaKTEPUCTUKHU MEBHUX 00'€KTIB
29,5-20 BiamoBine Tmokazye TocepenHe  3HAHHA ~ OCHOBHOTO
IPOrPaMHOTO MaTepially, MICTHTh CYTTEBI TOMWIKH TPHU
TpaKTyBaHHI MOHSTIHOTO anapary
20-15 BianoBine Ha 3anWTaHHS HEMOBHA Ta MICTUTh CYTTEBI
TTOMHMJTKH
16-0 BinnoBine HenpaBuibHa a00 BIICYTHS
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[IIxana oniHIOBAHHSA

Tabman 2

3arayibHa OIliHKa y Oanax

O111HKa 32 HIKAJI0I0

O111HKa 32 HaILlOHAJILHOIO

ECTS IIKAJIOI0

180-200 A BIZIMIHHO
160-179 B nobpe
150-159 C
120-149 D 3aJ0BUIBHO
100-119 E

0-99 F HE CKJIaB

Tabmani 3

Po3noaisa 0ajiB auis Biagnosigei
(paxoBUX BCTYMHMX BUNIPOOYBaHb

XapaxTep MUTAHHS Ominka B cuctemi ECTS
dhaxoBoro A B C D E F
BUNPOOYBaHHS
Te"pequfel“maHH" 60-55 | 55-50 | 50-45 | 45-40 | 40-30 | 34-0
Te‘)pem;feznm‘““ 60-55 | 55-50 | 50-45 | 45-40 | 40-30 | 33-0
Te"pem;‘:%““TaHH" 40-35 | 34,5-30 | 29.5-30 | 29.5-20 | 20-15 | 16-0
TeoPeT“‘*NfZ“HTaHH” 40-35 | 34,5-30 | 29.5-30 | 29.5-20 | 20-15 | 16-0
. 200- | 179- 159- | 149- | 119-
Beporo baiis 180 | 160 | 150 | 120 | 100 | 220
O1iHka B BIJIMIH ) HE
: oy : nobpe 3a/10BUIBHO
HaIl10OHAJIBHIN IIKAaJIl HO CKJIaB
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