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BCTYII

AHoOTaNiA

BuBuae ocHOBM HEOOXiJHI 7S MPOEKTYBAaHHS CHUCTEM TEIUIONOCTaYaHHS;
HOHSTTS TEIUIONOCTaYaHHs, MIKpPOK/IIMAT y MPUMILIECHHSX; IPU3HAYEHHSI, BUMOTH Ta
CKJaJ €JIEMEHTIB CHCTeM ONAJIEHHS, Taps4yoro BOJOMOCTAYaHHS; METOANKHU
pPO3paxyHKIB HEOOXIJHI JUIsl 1X HPOEKTYyBaHHsS; O3HAHOMIIEHHS 3 CY4YaCHUMH
€JIEeMEHTAMU CHCTEM, TEXHOJIOTISIMU TMPOKJIAJaHHS MEpeX, pO3TallyBaHHSAM Ta
CKJIa/IOM €JIEMEHTIB TEIUIOBUX ITyHKTIB; 3aCTOCYBAHHSM DPI3HHUX E€HEPrOpecypciB Ta
TEH/ICHIII PO3BUTKY TEIUIONOCTAYaHHs Yy CBITI Ta YKpaiHi.

®opMyIOTbCSl 3HAHHS, BMIHHS Ta HAaBUYKU I0J0 IPOEKTYBaHHS CHCTEM
OIMAJICHHSI, BMIHHSI OOTPYHTOBAHOTO MIA0OPY THUIY CXEMHU Ta CKJIATy €JIE€MEHTIB LIHX
CHUCTEeM, poO3poOKa cXeM 3 YypaxyBaHHSIM OCOOJHMBOCTEH OO0’€KTIB Ha SKHX
BCTAHOBJIIOIOTHCS 111 CHCTEMH Ta JKEPeI OCTavyaHHs TeTUIOTH.

Karo4oBi cioBa: TemionocradyaHHs; CUCTEMH ONAJIEHHA Ta TIapsyoro
BOJIONIOCTAYaHHS; TEIUIOBI MEPEXKHU Ta IIYHKTH.

Abstract

Learns the basics necessary for the design of heat supply systems; the concept
of heat supply, indoor microclimate; purpose, requirements and composition of
elements of the heating system, hot water supply; calculation methods necessary for
their design; familiarization with modern elements of systems, technologies for
laying networks, the location and composition of elements of heating points; using
various energy resources and trends in the development of heat supply in the world
and Ukraine.

The knowledge, skills and abilities of designing heating systems, the ability to
reasonably select the type of scheme and the composition of the elements of these
systems, the development of schemes taking into account the characteristics of the
objects on which these systems are installed and sources of heat supply are formed.

Key words: heat supply; heating and hot water supply systems; heating
networks and points.



1. OMUC HABYAJILHOI JTUCIATIIITHA

r . . XapakTepuCcTHKa HABYATbHOT

) ‘ aiysb 3HaHb, CIICLiaTbHICTh HCLUILTIHA
HaiimeHyBaHHs TOKa3HHUKIB (oCBITHSI IpOTrpama), OCBITHi

. nenHa opma | 3aounHa popma
piBCHb
HaBYaHHS HaBYaHHS
KinbkicTh kpenutiB — 7 HopmaruBHa
: ["amy3b 3HaHB: .
Monymis — 2 K . Pix miaroroBku:

: : 14 EnexTpu4Ha iHKeHepis - -
3MICTOBUX MOJYJIIB — 3 4-i 4-i
Enexrponnuit angpec PITH/] Cemectp
Ha CaiiTi YHIBEpCUTETY ) ] 7-ii 8-if
T CroemiajipHICTD —

—_— o " Jleki
" , 144 ""TemyioeHepreTuka 25 20
H/IMBIilyaJbHE HAYKOBO- N TOJ1. TOJI.
z[oini;{}é 3aBI[aHHiK OcBITHI OpOrpanMu - : ; I[-
(2ouc) I ATOTOBKH [TpakTr4Hi, ceMiHapChKi
"TensoeHepreruka' 45 rox. 18 ron.
3aranbHa KUIbKICTh TOJIUH JlaGopaTopHi
210 _ _
TwxHeBUX TOIUH IS OcBiTHIHI piBeHB: CawmocriitHa po6oTa
JeHHOT OpMU HaBYAHHS: Mepumnii 120 roy. 172 rox.
ayIUTOpPHUX — 6; . : )
(0akasiaBpCcbKM) [HaMBiTyanbHi 3aBIaHHS:
caMOCTiifHOT poOoTH Bun xonTpomo: exzamen, KP
cTyaeHTa — 8 dopma KOHTPOJIIO: yCHA /
MMCHbMOBA / TECTyBaHHS /
KOMOi1HOBaHa/

2. META BUBUEHHSI HABYAJIbHOI JUCHUILJIIHU
MeTor0o BUBUYEHHS HaBUalbHOI AWcHUIUTIHM ' [[Xepenma Ta  cHUCTeMH
TEIUIONOCTaYaHHsA Ta OCHOBH X mpoekTyBanHs / Sources and systems of heat supply
and the basics of its design" € ¢bopMyBaHHS BIiAMOBIIHO 10 OCBITHBO-TIPODECIHHOT
nporpamMu MIJATOTOBKM TaKUX KOMIIETEHTHOCTEH (B [JyKKax BIAMOBIAHO JO
CTaHJAPTY):

e 3IaTHICTP NPOEKTyBaTH Ta  EKCIUIyaTyBaTH  TEIUIOCHEPIeTHYHE
obonagHanHs.( DK3)

e 3/1aTHICTh BUABISATH, KIACU(PIKYBATH 1 OL[IHIOBATH €(hEKTUBHICTh CUCTEM 1
KOMIIOHEHTIB Ha OCHOBI BHKOPHCTAHHS AHAIITUYHUX METOIB 1 METO/IB
MOJEIIOBaHHS B TermoeHepreTHqu ramysi. (CDK4)

* 31aTHICTb BU3HAYATH, JOCIIUKYBATH Ta PO3B’3yBaTH Ipodiemu y cdepi
TEIIIOCHEPIETUKH, & TAKOK 11eHTU(IKyBaTH OOMEKEHHS, BKIIOYAIOUH Ti,
O MOB’s3aHI 3 IHKCHEPHMMH AaCICKTaMd 1 HpobIeMaMH OXOPOHH
TMPUPOJIH, CTANOTO PO3BUTKY, 3JI0pOB's 1 0€3MeKH Ta OLIHKaMH PU3UKIB B
TeTUIoOeHepreTuuHin ramysi. (OKS5)

3. MIEPEAYMOBM JIJ151 BUBUEHHS I[I/ICI_II/IH.JIIHI/I
[TepemymoBaMu 1Jisi BUBUCHHS JUCIIUILIIHU BIICYTHI.




4. OYIKYBAHI PE3YJbTATU HABYAHHSA
BuBdeHHs HaBYaNBHOI JUCIUILIIHU Tiependadae (popMyBaHHS Ta PO3BHUTOK y
CTYJICHTIB TaKUX PE3yJIbTaTIiB HaBYaHHs (B AY>KKaX BIJMOBIIHO 10 CTaHIAPTY):

e AmHami3yBaTH 1 BAKOPUCTOBYBATH Cy4acH1 IH)KEHEPHI TEXHOJIOTI,
IpoIlecH, CHCTeMU 1 00naaHanHs y cdepi terutoenepreruku. (I[TPH 4)

e Po3po0sTH 1 MPOEKTYBATH CKJIaJH1 BUPOOU B TEIIOCHEPTEeTUUHIM ramysi,
MPOILIECH 1 CUCTEMH, 1110 33JJ0OBOJIHSIOTH BCTAHOBIICHI BUMOTH, SIKi
MOKYTh BKJIIOYAaTH 0013HAHICTh MPO TEXHIYHI i HETEXHI4HI (CyCIIBCTBO,
310pOB's 1 Oe31eKa, HaBKOJIMUIITHE CEPEAOBUIIE, EKOHOMIKA 1
npomucioBicte) acnektu (ITPH 7)

e PO3yMITH KJIFOUOBI1 ACIEKTH Ta KOHUEILI] TeINIOEHEPT€TUKHU, TEXHOIOT1i
BUPOOHMIITBA, TIepeIadi, po3noiny i Bukopucranus eneprii. (ITPH 12)

e Po3yMiTH OCHOBHI METOAMKHU MPOCKTYBAHHS 1 JOCJI1I>)KEHHS B
TEIUIOEHEPreTHlll, a TakoxX X ooMexxkeHHs. ([TPH 13)

e MaTy HaBHYKH PO3B’sI3aHHS CKJIQTHUX 33]1a4 1 TPaKTUYHUX TPOOIIEM, 10
nependavaroTh peasizailiio 1HKEHEPHUX TPOEKTIB 1 MPOBEACHHS
JIOCITIIPKEHB BiAMoBiaHO a0 crnemiams3anii. (ITIPH 14)

5. MPOT'PAMA HABYAJIBHOI JTUCHUIIJIIHA
Mooyne 1

3micToBuii moayas 1. "TenoBuid i BOT0KMCTHI pe:KUM NpUMileHb. TemioBa
MOTYKHICTh CHCTEMH ONAJICHHA" .

Tema 1. [Ipu3zHauenHs Ta ckiiaj Temionocrayanisa. CrokuBadl TEIJI0BOT €HEPTii Ta
TeruoHocii. ['padiku TermnoBoro HaBaHTakeHHs 3a 100y. [4] cTop.10, 18-21.

Tema 2. [ToHATTS MIKpOKIIIMATY, Bl YMOBH KOM(GOPTHOCTI, ONTUMAJIBHI Ta
JOTYCTUMI TapaMeTpH B MIPUMIIICHHSIX, BU3HAYEHHS PO3PaXyHKOBUX TEMIIEPaTyp

[1] cTop.38-49.

Tema 3. 3uMoBUI TOBITPSHO — TEIJIOBUN PEXXHUM MPUMIIICHB. TemI03axucH1 SKOCTI
oropopkeHsb. [1] crop.49-58, [6] cTop.8-13.

Tema 4. 3umMoBUI OBITPSHO — TEIJIOBUN PEXUM NpUMilieHb. [[0BITpsiHA TPOHUKIIN-
BICTh OTOPO/KYBAJILHUX KOHCTPYKIIiH Ta BOJIOTICTh TOBITPS y MPUMIIIICHHI, 1X BILTUB
Ha TEIUIOBUH peXHUM MpuMimieHHs. JIITHIH TETUIOBUI pekuM y ipuMitieHHi. [1]
ctop.58-60, [6] cTop.13-16.

Tema 5. TemoBuil OanaHC NPUMIINIEHb: BTPATH TEIUIOTH YEpPe3 OTOPOIKYIOUU
KOHCTPYKIIi Ta MIAIrpiB 1HQUIBTPALIAHOTO TMOBITPS Ta IHIII BTpaTH. T eruioBi
HAJXOJKEHHs OyJiBesb. Po3paxyHKoBa MOTYXHICTh CUCTEM omasieHHs. [1] ctop.59-
74, [3] cTop.8-35, [6] cTop.5-17.

3micToBuii moayab 2. "CucremMu BOJSIHOTO, NAPOBOr0 Ta MNOBITPSIHOIO
onajieHHs. ['apsiue Bononocrayanus''.

Tema 6. Kimacudikamis cuctemM omajeHHs, SIKOCTI TEIJIOHOCIIB. BuMoru, TexHiko-
€KOHOMIYHE IMOPIBHSAHHS CUCTEM Ta 00JiacTi iXx BukopuctanHus [1] cTop.77-88. [14]
ctop.150-154



Tema 7. BuBYEHHA MNPUHIUIIOBUX CXEM OJHOTPYOHOI Ta JBOTPYOHOI cHCTEM
OMAaJICHHS JKUTJIOBUX OYIWHKIB, COLIANBbHUX Ta aAMIHICTPAaTUBHUX OY/IBENb,
npoMucioBux cnopyn [1] ctop.92-101, [2] cTop.48-54.

Tema 8. OnanoBaibH1 NpUSIAU BOASIHOI CUCTEMH ONAJICHHS, BAMOTH J0 HUX, BUJIU
Ta noka3Huku. [1] crop.124-135 [2] ctop.10-21, [6] cTop.57

Tema 9. Po3paxyHOK Mol MOBEpXHI OMATIOBAIBHUX MPWIAAIB Ta 4YHMCIA iX
enemeHTiB [1] ctop.135-142, [6] cTop.19-27.

Tema 10. [upkynsmidiHuii THCK B OJHO- Ta JBOTPYOHMX CHCTEMaxX BOISHOIO
OTTAJICHHS 3 TIPUPOTHOO ITUPKYJIAIIEr0 TeruioHocis [1] crop.116-121

Tema 11. Meroauka TigpaBIiYHOTO PO3PAXyHKY CHCTEM BOJSHOTO OIAJCHHS
OararomoBepxoBux cropyn [1] crop.116-124, [6] ctop.27-37

Tema 12. Cuctemu mapoBoro onajaeHHs, Kiacudikaris, cCXeMH Ta CKJIaJl 001aJHaAHHS
[1] cTop.145-148, 151-152.

Tema 13. OcoOJMBOCTI METOAMKA TI1APABIIYHOTO PO3PAXYHKY CHUCTEM MapOBOIO
OMaJICHHsI HU3bKOTO Ta BUCOKOTO TUCKY. [1] cTop.148-151, 152

Tema 14. Cucremu mnoBiTpsHOro omnajneHHs. Kracudikaris, cxeMH, CKIaa
oOnagHaHHA, PEUUPKYJSILIAHI migirpiBadi noBiTps. IloBiTpsiHO TemoBi 3aBicu
IPOMAJICEKUX Ta MPOMUCIOBUX criopya. Obnacti Bukopuctanus. [1] ctop.154-162.
Tema 15. Cuctemu rapsigoro Bojgonocravanns (I'BIT). Knmacudikamis, napamerpu
terioHocliB. [Ipunnunosi cxemu cucremu I'BII 3 npueananusam croxxkuBauip [14]
ctop.27-30.

Tema 16. Cnocobu mnpuennands cucrem ['BII go TeroBux Mepex, CKiIan
obnannanHs [4] crop.21-30.

3microBuii MoayJb 3. "TensioBi Mepeski Ta xxepesa TenJioBoi eHeprii''.

Tema 17. Teruosi nynktu (TII): npusHayeHHs, po3rauryBaHHs. CXeMHu NpUETHAHHS
aboHEHTIB /10 TerioBux Mepex y TII Binkputoro ta 3akputoro Tumy. [4] ctop.72-86.
Tema 18. Cxnan ob6nagnanas TII, TemooOMiHHI amapaTd, HAcCOCH, €JIEBaTOPH,
TEXHIYHI XapakTepUCTUKU. By3nu 00Ky BuTpar Tersa Ha onaneHHs Ta ['BII
criopyau [4] ctop.86-98,101-103 [2] cTop.68-72.

Tema 19. Teroi Mepexi, ix TUNU Ta Kiacudikaiig. 3acoOu Ta CXeMHU MPOKIAJIKU
TEIJIOTPac, 3aXUCT BIJl TEMIIEpaTypHUX Aedopmaliiil Ta koposii. [4] ctop.109-128.
Tema 20. PerymoBanHs cucTeM TemiionoctadanHs. ['padiku TemmepaTypu
TEIUIOHOCIST MpPH SKICHOMY , KUIBKICHOMY Ta SIKICHO-KUIBKICHOMY pETYJIOBaHHI
TEIJIOBOTO HABAHTAKEHHA Ha onajeHHs. [4] cTtop.37-66.

Tema 21. T'igpaBiaiuHuil po3paxyHOK BOJISHHUX TEIJIOBUX Mepex. Po3pobka m’e3o-
METpUYHOTO rpadika TEIIOBUX MEpeX, HamiiHICTh pobotu. OcobauBOCTI
pPO3paxyHKy MapoBUX Ta KOHACHCATHUX TpyOomnpoBoaiB [4] crop.135-155,

Tema 22. KoTenbHI CHCTEMHU IEHTPAI30BAHOIO TEIUIONOCTavYaHHsI. BuzHaueHHS
TEIUIOBOIO HABAaHTAKCHHS, TNPUHIMIIOBI TEIUIOBI CXEMH, BHUXITHI JaHl JUIS
pO3paxyHKy TEIUIOBUX CXEM KOTelbHUX. Metoauka ix pospaxyHky [14] ctop.181-
213.

Tema 23. CucreMu KOTENTBHUX YCTAHOBOK. ['OJIOBHE Ta MOMOMIXKHE OOJIaHAHHS
KOTEJIbHUX: BUOIp TUIY, MapKH Ta KUJIbKOCTI KOTJIB, TATOAYTTHOBUX MPUCTPOIB,
HACOCIB, TEIUIOOOMIHHUKIB, AeaepatopiB [13] ctop.10-16, [14] cTop.213-221, [2]
ctop.30-46, 68-69.



TeMaTHYHUH IIJIAH HABYAJLHOI JUCIUILTIHA

Kinexicte roguna

HazBu 3MicTOBUX MOJIYJIIB 1 TEM neHHa hopma 3a04Ha popma
y TOMY YHUCIT1 y TOMY YHUCI1
YEROTO I ek np | mab | c.p. YEROTO I ercw np | mab | c.p.
1 2 3 4 5 7 8 9 10 | 11 12
Monayas 1

3microBuii MoayJsb 1. TenuioBuii i BOJIOKHCTHH PesKMM NPUMileHb. TenioBa noTyKHIiCTh CHCTEMH OIAJICHHS

Tema 1. HpI/ISHa‘{CHHH Ta CKJIaJ TCILIOIIOCTa4YaHHA. CrioxuBaui

TEIJIOBO1 eHeprii Ta Terionocii. ['padiku TermoBoro HaBaHTa)KEHHS 3a 4 2 — — 2 4 1 — — 3
n00y.

Ilpaxmuune 3ausamms Nel. 6 — 2 — 4 6 — — — 6
Tema 2. TToHsATTS MiKpOKIIMATYy, BI YMOBH KOM(OPTHOCTI, ONITUMAIbH1

Ta JOMYCTUMI apaMeTpH B MPUMIIICHHAX, BU3HAYCHHSI PO3PAXyHKOBHX 2 2 — — — 2 — — — 2
TEMIIeparyp

Ipakmuune 3anamms Ne2. 2 — 2 — — 2 — — — 2

Tema 3. 3uMOBHIA OBITPSHO — TETJIOBUM PEKUM NMPUMILLEHb.
Tenno3axucHi AKOCTI OrOPOIKEHb.

Ipakmuune 3anamms Ne3. 2 — 2 — — 2 — — — 2

Tema 4. 3uMOBHIA OBITPSHO — TEIIOBUM PEKUM NMPUMIILEHb.
[ToBiTpsiHa MPOHUKIMBICTH OTOPOJPKYBAJIbHIUX KOHCTPYKIIIH Ta
BOJIOTICTb MOBITPs y MPUMIILIEHHI, 1X BIUIMB Ha TEIUIOBUH PeXKUM
npuMitieHHs. JIITHIM TeruIoBuil pexuM y NpUMILIEHHI.

Ipakmuune 3anamms Ned. 2 — 2 — — 2 — 2 — —

Tema 5. TeroBuii Gananc NpuUMillleHb: BTPATH TEIUIOTH Yepe3
OTOPO/DKYIOUM KOHCTPYKIIIT Ta miAirpiB iH(iIbTpamiiiHoro noBitps ta

. . . 4 2 — - 2 4 2 - — 2
iH1I BTpatu. TerioBi HaaXoKeHHs OyaiBens. Po3paxyHkoBa
MOTYXHICTh CUCTEM OTAJICHHS
Ilpakmuune 3ausmms Ne5 ma 6. 4 — 4 — — 4 — 4 — —
Pa3om 3a 3micTroBuM mMoynem 1 30 10 | 12 — 8 30 4 6 — 20

3microBuii MoayJsb 2. CucreMu BOASIHOIO, IAPOBOI0 Ta NOBITPAHOro onajeHHs. 'apsiue Bogonocrayanus




Kinexicte roguna
HazBu 3MicTOBUX MOJIYJIIB 1 TEM neHHa popma 3a04Ha popma
JeBOro y TOMY YHCH1 YeBOTo y TOMY YHCH1
Jexk | mp | nmab | c.p. nexk** | mp | mab | c.p.
1 2 3 4 5 7 8 9 10 | 11 12
Tema 6. Kitacudikarrist cucteM orajgeHHs, sIKOCTI TeIIOHOC1iB. Bumorn, 5 5 B B B 5 1 B B 1
TEXHIKO-€KOHOMIUHE MTOPIBHSHHS CHCTEM Ta 00JIaCTi IX BUKOPUCTAHHS
Ilpaxmuune 3auamms Not. 2 — 2 — — 2 — — — 2
Tema 7. BuB4eHHsI IPUHIIUIIOBUX CXEM OJHOTPYOHOI Ta 1BOTPYOHOT
cuc-temu onajeHus (CO) KUTIOBUX OYIMHKIB, COIIaIbHUX Ta 2 2 - — — 2 1 — — 1
aJIMIHICTpaTUB-HUX Oy/iBelb, IPOMUCIOBHUX CIOPY/I.
Ilpaxmuune 3ausamms No8. 4 — 2 — 2 4 — — — 4
Tema 8. OnantoBanbH1 IpUIaAU BOASHOI CUCTEMH OMAICHHS, BUMOTU 2 2 B B B 5 5 B B B
110 HUX, BUJIA Ta OKa3HUKH.
Ipaxmuune 3ansamms No9. 4 — 2 — 2 4 — — — 4
Tema 9. Po3paxyH'0K TUIONII MTOBEPXHI ONAITIOBAIILHUX TPUIIAIB Ta 4 2 B B 2 4 5 B B 5
YHcla iX eIeMEHTIB
Ipakmuune 3anamms NelO. 4 — 2 — 2 4 — 2 — 2
Tema 10. HupkynauiHuil THCK B OJHO- Ta I[B‘Opr6HI/IX CHCTEMAxX 4 5 B B 5 4 2 3 B 2
BOJISTHOT'O OTIaJICHHS 3 TPUPOIHOIO IIUPKYJISIIIEI0 TETLTOHOCIS
Ipakmuune 3anamms Nell. 4 — 2 — 2 4 — — — 4
Tema 11. MeToauka riipaBiIiyHOTO pO3pPaxyHKy CUCTEM BOASHOTO 4 2 B B 2 4 5 B B 5
oraJieHHs1 6araToMmoOBEPXOBUX CIIOPY/T
Ipakmuune 3anamms Nel2. 4 — 2 — 2 4 — 2 — 2
Tema 12. CucreMu napoBOTo OMaNICHHS, KiacudiKallis, CXeMH Ta CKIIaJl 9 9 B B B 5 B B B 5
oOnamHaHHs
Ipakxmuune 3anamms Nel3. 2 — 2 — — 2 — - — 2
Tema 13. Oco6nMBOCTI METOAMKA TiAPABIIYHOTO PO3PAXYHKY CUCTEM 9 9 B B B 9 B B 9
MapoOBOTO OMAJICHHS HU3bKOTO Ta BUCOKOTO THCKY.
Ipakmuune 3anamms Neld. 2 — 2 — — 2 — — — 2
Tema 14 Cuctemu nositpsiHoro onanenHns. Kiacudikaris, cxemu, 4 2 — — 2 4 — 2 — 2




HazBu 3MicTOBUX MOJIYJIIB 1 TEM

Kinexicte roguna

neHHa popma

3ao4yHa hopma

y TOMY YHUCIT1

y TOMY YHUCI1

YEROTO I ek np | mab | c.p. el P np | mab | c.p.

1 2 3 4 5 7 8 9 10 | 11 12
cKJIa o0JaAHAHHS, PEHUPKYJIAIIAHI miairpiBadi nmositps. [loBiTpsHo
TEIJIOBI 3aBiCH TPOMAJICBKHMX Ta MIPOMHCIIOBUX criopya. O6macTi
BUKOPHCTaHHS
Ipaxmuune 3ansamms Nelb. 2 — 2 — — 2 — — — 2
Tema 15. Cucremu rapsiaoro Bogonocrayanss (I'BIT). Knacudikariis,
napameTpu TertoHociiB. [Tpuniunosi cxemu cuctemu ['BII 3 2 2 — — — 2 2 — — —
HpUETHAHHSAM CIIOKHBAYiB
Ilpaxmuune 3ansamms Nelb. 2 — 2 — — 2 — 2 — —
Tema 16. Ciocoou npueananns cuctem ['BII 1o TemioBux mepex, 5 5 B 3 3 9 3 3 3 2
cKian oOnagHaHHS.
Pazom 3a 3mMicTOBUM MoTysieM 2 60 22 20 - 18 60 12 8 - 40

3micToBuii MoayJb 3. TensioBi Mepeski Ta Jiepesa TenJIoBoi eHepril

Tema 17. TennoBi MyHKTH: MPU3HAYEHHS, po3TalyBaHHsA. CxeMu
IpU€eAHaHHS A0OHEHTIB /10 TEIUIOBUX MEPEX y TEIUIOBUX MTyHKTaX 4 2 — — 2 4 2 — — 2
BIJIKPUTOTO Ta 3aKPUTOTO TUITY
Ipakmuune 3anamms Neli. 2 — 2 — — 2 — — 2
Tema 18. Cxiag o6naiHaHHS TEIUIOBUX MTYHKTIB, TEMJI0-00MiHHI
armapaTH, HaCOCH, €JIeBaTOPH, TEXHIYHI Xapak-TepUCTUKH. By3nu o6iiky 2 2 — — — 2 — — — 2
BUTpAT TEIUIa Ha ONaJieHHs Ta rapsiue BogonorayanHsall copyau
Ipakmuune 3anamms Nel8. 2 — 2 — - 2 — 2 — —
Tema 19 PerymoBanns cucteM Tersionocrayans. ['padiku
TEMIIepaTypH TEIUIOHOCIS IPU SKICHOMY , KUIBKICHOMY Ta SIKICHO- 2 2 — — — 2 — — — 2
KUJIbKICHOMY PETYJIIOBaHHI TEIJIOBOIO HABAHTA)KEHHS HA OTaJICHHS.
Ipakmuune 3anamms Nel9. 2 — 2 — — 2 — - — 2
Tema 20. TennoBi Mepexi, iX Tunu Ta knacudikais. 3acobu Ta cxemu 9 9 B B B 9 9 B B B
NPOKJIAIKU TEIJIOTPAC, 3aXUCT BiJl TEMIIEpaTypHUX AedopMariiil Ta
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Kinexicte roguna
HazBu 3MicTOBUX MOJIYJIIB 1 TEM neHHa popma 3a04Ha popma
y TOMY YHCIIi Yy TOMY YHCIT
YEROTO I ek np | mab | c.p. el P np | mab | c.p.
1 2 3 4 5 7 8 9 10 | 11 12
KOpo3ii
Ipaxmuune 3ansamms Ne20. 2 — 2 — — 2 — 2 — —
Tewma 21. I'inpaBaidyHUN PO3paxyHOK BOASHUX TEIIOBUX MEPEK.
Po3pobka i’ e3oMeTpudyHOro rpadika TEIUIOBUX MEPEX, HaIIMHICTh 5 5 B B B 9 B B B 5
po6otu. OcoOIMBOCTI PO3paXyHKY MAPOBHUX Ta KOHJIEHCATHUX
TPYOOIIPOBOIIB
Ipaxmuune 3ansmms No2l. 2 — 2 — — 2 — — — 2
Tema 22. KoTenbHi CUCTEMU IIEHTPATI30BaHOTO TEIUIO-TIOCTAYaHHS.
Bu3Ha4yeHHS TEIIOBOTO HABAHTA)KEHHS, IPUHIIAIIOB] TEIUIOBI CXEMH, 9 9 B B B 5 B B B 5
BUXI1JIHI IaH1 JJIs1 pO3paxyH-Ky TEIUIOBUX CXeM KOTEIbHUX. MeTouka
1X pO3paxyHKy
Ipakmuune 3anamms Ne22. 2 — 2 — — 2 — — — 2
Tema 23. CucteMu KOTENbHUX YCTAaHOBOK. [ '0JIOBHE Ta TOTIOMIXKHE
o01aJTHaHHS KOTEJIbHUX: BUOIp TUITY, MapKU Ta KUIBKOCTI KOTJIIB, 3 1 — — 2 3 — — — 3
TATOAYTTHOBUX IPUCTPOIB, HACOCIB, TEIUIOOOMIHHHUKIB, JleaepaTopiB
Ilpakmuune 3anamms Ne23. 1 — 1 — — 1 — — — 1
Pasom 3a 3micToBUM Monynem 3 30 13 | 13 — 4 30 4 4 — 22
VYcboro ronuH 120 45 45 - 30 120 20 18 — 82
MopayJs 2
IHA3 (KP) 90 — — — 90 90 — — — 90
Ycboro roiux 90 — — — 90 90 — — — 90
Pazom 3a Kypcom 210 45 | 45 — 120 210 20 18 — 172

* 3MicTOBHI MOy Ib KpaTHHH 15 roanHam.

** 3a 3a04HOT POPMOIO MPOBOIATHCS OTIISAAOBI JEKITI.
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Temu NMPAKTUIHHUX 3AHATD

KinpkicTb
Ne Haszsa Temun TOOUH
3/ Jenna | 3aouna
dopma | ¢opma
Busnauenns motped y eHepropecypcax (majmBa) Jjis poOOTH CHCTEM
1 | remnonocrayannsa. EneprosbepexeHHs Ta MEPCIEKTUBU PO3BUTKY 2
CHCTEM TEIJIONOCTaYaHHs
9 Tenno-BoJI0KUCTUH Ta MOBITPSHUMA peXUMU OyiBens. MeTonu Ta 5
3aco0u ix 3a0e3MeyeHHs
Bubip mouaTtkoBux mapameTpiB I po3paxyHKiB. [IpaBuiia BU3Ha4eHHS
3 | po3MipiB OTOPOKEHb, CKJIQJaHHS €CKi3iB KOHKPETHHX IPUMIIIEHb, 2
BUBYEHHS KOHCTPYKLIN OrOpOKEHb JUIsl LUX NPUMILIEHb
4 Po3paxyHOK TepMIYHUX OIOPiB OrOPOKEHb PI3HOT KOHCTPYKIIIT, 5 5
0COOJIMBOCTI pO3paxyHKY BTpaT TEIUIOTH Yepe3 MiIorH, Jax
5 CkiaganHs 6anaHcy BTpaT 1 HAIXO/KEHb TEIUIOTH CIIOPYAU 1 BU3HAYEH- 5 5
Hsl TEIUIOBOI MOTYKHOCTI CUCTEMH ONaJICHHs] KOHKPETHOTO MPUMILICHHS
6 Bu3HaueHHs TUTOMOI TETIOBOI XapakTepucTuku cropyau. [lepesipka 5 5
po3paxyHKy notyxHocti CO npumiiieHHs Ta 00’ €KTy 1 HUIOMY.
BuznauenHs cknany o6siaHaHHS OJHOTPYOHUX Ta TBOTPYOHUX
7 | Bomsaux cucrem onaieHHs (CO). Oco0aMBOCTI pO3paxyHKy MOTYKHOCTI 2
TerI000MiIHHOTO 00JIaIHaHHS OJTHOTPYOHOT cCHCTEMHU
8 Buuenns koHctpykiiit enementiB CO ta I'BII: Tpy0, paconnmx 2
YaCTHH, apMaTypH, 0aKy-aKyMyJISITOPY, BiIBIIHUKIB MOBITPS
BuBueHHs KOHCTPYKLiH onamoBaabHUX Mpuiaais BoasHoi CO: paxiaTo-
9 | piB, pericTpiB Ta iH., pAA1 TUIOBUX po3MipiB. Miclig po3TallyBaHHs Ta 2
3ac00u 1X KpIIUIEHHS /10 KOHCTPYKIIH OropoJiKeHb
10 [Tpuknaa po3paxyHKy MOBEpXHi TEIUIOOOMiHY ONaIOBAIBHOIO 5 5
npuctporo BogsHoi CO
11 Cucremu 3 MPAMYCOBOIO LUPKYIALieo Boau. Bubip Ta ycraHoBKa Bij- 2
LIEHTPOBUX HACOCIB.
12 | Ilpuknan riipaBaiqyHOTO po3paxyHKy ABOTPYOHOI CUCTEMH ONAJIEHHS 2 2
13 B‘I/IKOHaHH}I NEePEeBIPOYHOTO PO3PaXyHKY BTpAT THUCKY B LIUPKYJIALIHHUX 5
KUIBIISIX
14 BuBueHHs1 METOAMKH PO3paxyHKIB ApocesbHUX maii0. Po3paxyHok Ta 5 5
00paHHs HACOCYy Ta PO3IMIKUPIOBAIBHOIO OaKy
15 | IoBiTpsiHO-TEIVIOBI 3aBiCM TMOOYTOBUX Ta TIPOMUCIOBUX 0O €KTIB. 2
[TpuHiun 1ii, HOpMaTHUBHI JIOKYMEHTH, OOpaHHs
16 | Meronuka po3paxyHKy BHJIATKiB TeryioTd Ta Boau Ha 'BII 3a 3amex-
HocTsimu Ta B/IH. Tlotpebu Temmotu i1 3a6e3neueHHs] TEXHOIOTTYHUX 2 2
MPOIIECiB
17 | Tennosi nyuktu (TII): npu3nauenHs, po3ranryBants. CxeMu NpueIHaH- 2
Hs1 a0OHEHTIB /10 TeroBuX Mepex y TII BiIKpUTOro Ta 3aKpUTOTrO THILY.
18 | Ilpuknan po3paxyHKy eneBaTopa. BHBUEHHS MNPUHLUIIOBHX CXEM 5 5
TEIJIOBUX MYHKTIB BIAKPUTOrO Ta 3aKPUTOTO TUITY.
19 | BuB4eHHs KOHCTPYKIiH TEIUIOOOMIHHMX arnapariB TEIUVIOBUX MYHKTIB 2
20 | Cxiiag Ta KOHCTPYKIii €JIeMEHTIB TEIUIOBUX Mepexk. TeruioBa i305s1is.
[Toriepenubo  i3osmpoBani  TpyOu. [lopiBHsHME  aHami3  3acobiB 5 5
NpOKJIaJaHHs TPyOONpoBOiB. BHyTpimIHs Kopo3is TpyO B cHUCTeMax
TEIUIONOCTaYaHHs Ta 3ac00M 00pOTHOU
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21 | BuB4eHHS CXe€M TEIUIOBUX MEPEX, KOHCTPYKIIH 1X €JIEMEHTIB.
KoHcTpykii Ta ciocoOu mpoKIIagaHHs MONMEPEaHbO 130JIbOBAHUX TPYO. 2
ITpukian po3paxyHKy 13011111 TpyO

22 | BuBYeHHS  TPHHIMIIOBHX  TEIUIOBHX CXEM  IIPOMHCIOBUX  Ta

KOMYHJIbHUX KOTeNbHUX. Po3risa cxemu MukonaiBcbkoi TEL] 2
23 | CucTtemu onmajieHHs, MeTOAMKH PO3PaxXyHKIB KOTEIbHUX 1
Pazom 45 18
3aBaaHHA 1151 CAMOCTIHOI po0oTH
Ne Bun pobotu Kinpxicte roqusa
3/1 Jlenna ¢opma | 3aouna popma
1 ITigroroBka 10 JHeKIii 15 40
2 ITinroroBKa 0 MPaKTUYHUX POOIT 15 42
3 BukoHaHHS 1HIUBIYalbHOTO HABYAIbHO-I0CIIITHOTO 90 90
3aBJaHHs y BUJi KOHTposIbHOI pobotu (KP)
Pazom 120 172

6. METOIU HABYAHHS, 3ACOBU JIATHOCTUKU PE3YJIBTATIB
HABYAHHS TA METO/IIB iX JEMOHCTPYBAHHS

ITig yac npoBeaeHHS 3aHATh BUKOPUCTOBYIOTHCS HACTYITHI METOIM HABYAHHS:
- JUTSI IEKUIMHUX 3aHATH—TIOSCHIOBAIBHO-UTFOCTPATUBHUAN METO/I, 1110 BKITIOYAE
MOBIJJOMJICHHS TOTOBOT 1H(MOpMaIlii pisHUMHU 3ac00aMu,a caMe CJIOBECHUM, HAOUHUM,
IPaKTUYHUM Ta YCBIJOMIICHHS 1 3amaM'siTOBYBaHHS 1i€1 iH(opMalii 3100yBayamMu pu
HaIMCaHHI KOHCTIEKTY;
- JUTSl IPAKTUYHUX 3aHITHh KPIM MOSCHIOBAIbHO-1TFOCTPATUBHOTO METOY TaKOX
3aCTOCOBYETHCS 1 MPOOJIEMHE BUKJIAIaHHSA, [0 BKJIIOYA€E TIOCTAHOBKY BUKJIa1aueM Hepe]
3100yBavyaMu MpoOJIeMH 1 BA3HAYEHHS LUISIXIB 1i PO3B'A3aHHS 3 IPUXOBYBAHHAM
MOJKJIMBUX IMi3HABAJIbHUX CYNEPEUHOCTEH;
- 1711 CAaMOCTIMHOT pOOOTH Mij Yac BUKOHaHHS KOHTPoJibHOI poOoTu (KP) 3acTocoByeThCs
SK TIPOOJIEMHUH TaK 1 YaCTKOBO-TIONTYKOBHI METO/IH, IO MPU BU3HAYEHIN TTpoOsIemi 3a
paxyHOK OTPHUMAaHMX 3HaHb Ha JISKIIHUX Ta MPAaKTUYHUX 3aHATTAX, TO3BOJISE iM
pO3B’sI3yBaTH, a MPUXOBaHI Mi3HABAIbHI MOMEHTH BOHU BUPIIIYIOTh Cami 3 OTPUMaHHAM
KOHCYJIbTAaIlll B1Jl BUKJIaJ1aya.

KoHTposib Ta CaMOKOHTPOJIb 3AIMCHIOETHCS OIIIHIOBAHHSIM SIKOCTI 3aCBOEHHSI
HAaBYAJBHOTO MaTepialy JUCHUIUIIHM 3a pe3yJibTaTaMd BUKOPUCTaHHS Marepiaiy
BHUBYCHOTO T1J] Yac JIEKIIHUX Ta MPAKTHYHMUX 3aHATH pu BukoHaHH1 KP Ta po3B’s3anHs
TECTOBUX 3aBllaHb, IO TepeadadeHi poOOYMM HaBUYAJBHUM IUIAHOM 3TITHO PoOOUIiif
HaBYaJIBHIN MIPOTpaMi IiJi 4ac MPOBEACHHS TOTOYHOTO KOHTPOJII0, CAMOCTIMHOI poO0TH Ta
M1JICYMKOBO1 aTecTarlii.

3acobamMM OLIIHIOBaHHS Ta METOJAaMU JE€MOHCTPYBAHHS PE3yJIbTAaTiB HaBYaHHS 3a
aucnuInTiHoo Jkepena Ta CHCTEMH TEIUIONOCTA4YaHHS Ta OCHOBHU iX NMPOCKTYyBaHHS /
Sources and systems of heat supply and the basics of its design " €: KP, crangapru3zoBasi
TECTH Ta €K3aMeH.
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7. ®OPMHU ITIOTOYHOI'O TA HIACYMKOBOI'O KOHTPOJIIO
JlocarHeHHs CTyJeHTa OLiHIOIThCs 32 100-0anbHOI0 CUCTEMOIO Y HIBEPCUTETY.
[lincymkoBa OIliHKa HABUYaJbHOTO KypCy BKJIOYae B ceO€ OIIHKM 3 MOTOYHOTO

MOJIYJIbHOTO KOHTPOJIIO (TECTYBaHHIO) 1 OI[IHKU 3aKJIIOUHOTO €Tary — eK3aMeHy.

[ToToyHu#t MOAYJIBHHUN KOHTPOJb MPOBOAUTHCA y dopMmi TectyBanHs: [IMK1 — 4
nutanHs, [IMK2 — 8 ta [IMKS3 — 4. KinpkicTh 6aJ1iB TOTOYHOTO MOAYJIBLHOTO KOHTPOJTIO —
32 (cymapno, I[IMK 1 2x4 = 8 6ani, [IMK2 — 2x8 = 16 6axnis, [IMK3 — 2x4 = 8 0auiB).
BukoHaHHA TpakTUYHMX 3aBAaHb 8%4 Oamu = 32 Oana [luroma Bara MOTOYHOTO
KOHTPOJIIO B 3arajibHINA CUCTEMI1 OLIIHOK CKIIajae — 64 danu.

[TuToma Bara 3akiIOYHOrO MiJCYMKOBOTO KOHTPOJK TECTYBaHHsS B 3arajbHii
cucteMi OmiHOK — 36 fanie (2x18=36 OaniB). [lpaBo 3maBaTH eK3aMEH HAJA€THCS
CTYJEHTY, SIKIi 3 ypaXyBaHHSIM MAaKCUMaJIbHUX OajliB MPOMIKHHUX OIL[IHOK Ta 3aKJIIOYHOIO
TecTyBaHHsA HaOupae He MeHme 60 6anig. IlimcymkoBa OIliHKa HaBYAIBHOTO KYPCYy €
CYMOIO IPOMIKHUX OL[IHOK, OLIIHKH 3aKJIIOYHOTO TECTYBaHHs Ha €K3aMEHI.

[ToToyHMI KOHTPOIH MPOBOAUTHCS HA JIEKIIWHUX 3aHATTAX MUIIXOM OMUTYBAaHHS
CTYJIEHTIB IIIOJI0 3aCBOEHHS MaTepialiB JEKIIMHUX, MPAKTUYHUX 3aHATh, a TaKOX
CaMOCTIHOT MIArOTOBKH. BiH mepegdadae OI[IHIOBaHHS TEOPETHYHOI MIATOTOBKHU
3100yBayiB BHINOI OCBITH 31 3a3HAYEHUX y mporpami TeMm (y TOMY YHCIi, CaMOCTIIHO
OMpalbOBAaHOTO MaTtepiaily) IijJ 4Yac poOOTH Ha JEKIIMHMX 3aHITTAX Ta HAOYyTHUX
MPaKTUYHUX HABUYOK TI1]] YaC BUKOHAHHS 3aBJlaHb MMPAKTUYHUX POOIT.

@opMH KOHTPOJIKO Pe3yJbTATIB HABYAJBHOI AIIVIBHOCTI CTYAEHTIB Ta IX
OLIHIOBAHHS

Biamosinl Ha nuTaHHS e
PAKTUYHUX 3aHATh, OAJIiB Kpurepii ouirioars

4 BiamoBiap npaBuiibHA, TOBHA, JIOTIYHA, MICTUTh aHAJII3 Ta I0AATKOBY
1H(dOopMallil0, CHCTEMATH3AII0, y3aralbHEHHsI, apT'yMEHTOBaH1 BUCHOBKH.

3 BiamoBiap npaBuiibHa, MOBHA, JIOTIYHA; MICTUTh aHaJli3, y3arajJbHEHHS,
apryMEHTOBaH1 BUCHOBKH

2 BinmoBiap 31e611b111e TpaBUIbHA; MICTUTH aHalli3, y3araJbHEHHS, Ta
JIOTYIIEH1 HECYTTEB] MOMMJIKM Ta HETOYHOCTI Y BUKJIAJICHHI MaTepiany

1 BiamoBiap 4acTKOBO MpaBUiIbHA, MICTUTh HETOYHOCT1, HETOCTATHBO
0OTpyHTOBaHA.

0 BinnmoBigb Mae  CyTT€BI NOMUWJIKM, BHKOPUCTOBYIOTHCS  HEBIpHA
TEPMIHOJIOTisl 800 CTYACHT HE JIa€ BiJIOBI1 B3araji

DopMa KOHTPOTIO MaxkcuManbHa KUTBKICT 0alliB
Jenna ¢popma 3aouHa gopma
BukoHaHHs IpakKTUYHKUX 3aBJaHb 8x4 6anu = 32 Oana 8x4 6anu = 32 Oana
[Torounuii MOYIbHUX KOHTPOJb | 2X%8 OaniB+1x16 6aniB =32 Gana | 2x8 Ganis+1x16 6aniB = 32 H6ana
ITizcyMKOBHI KOHTPOJIb 36 6axniB 36 GauiB
Bceporo 100 OauniB 100 Ganis
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IHoTouHuMii MOAYJILHUH TA MiACYMKOBHA KOHTPOJIb y (popMi TecTyBaHHA Ha 1

3allUTAHHA

[ToBHa mpaBuiIbHA BIAMOBIIE — 2 0anu; MpaBUiIbHA, ajieé HE MOBHA BIANOBIAL — 1 Oai; He
BipHa B11I0B11b — 0 OaiB.

KonTpoab BukoHaHHs Ta 3axucty KP

ITapamerpu
OLIIHIOBAHHS

Kinexkicts
OaiB

Kpurepii oniHtoBaHH: 32 0aJIbHOIO LIKAIOI0

IlosacHIOBaNILHA
3aII1MCcKa

40

3mict poOoTH BiAmoBigae oOpaHiii TeMi Ta OJaHKYy 3aBJIaHHS;, HAsSBHICTbH
4iTKO Cc(hOpPMYIbOBAaHOI MNpodIeMH - y BCTyIi OOIPYHTOBYETHCS
aKTYaJIbHICTh TEMH Ta OOpaHHS 00’€KTY; aJeKBaTHICTh (HOPMYITIOBAHHS,
METH Ta 3aBJaHHAM JOCIIKEHHS Yy pOOOTI; BHU3HAYEHHS CTYIEHIO
po3polieHoCTi MPoOIEeMH JTOCTIIKEHHS - MICTUTB y €001 2 po3miny, 1o
BIJIMIOBITAIOTh PI3HUM BHJAM PO3PAXyHKIB, IO J03BOJIAIOTH BU3HAYUTH
(MOTY)XHICTP ~ CHCTEMH OMNAaJCHHS, pPO3PaXyHKH IUIOMI  TTOBEPXHS
OMAJIOBAIGHUX  MPWUJIANiB, TiAPaBIIYHUN  PO3PaXyHOK  TOJIOBHOTO
MUPKYISILIAHOTO KUTBISI Ta €MHOCTI 0aka po3mmproBada). Ha mpukinii
pOOOTH HAMAETHCS 3arajJbHUM BUCHOBOK IO PO3POOJEHIH Temi, IIo
BIAIIOBiZa€ MeTI Ta 3aBIAaHHIM IOCIIDKEHHS, HAsABHICTh MOCHJIAHL Ha
BUKOPHUCTAaHY JITEpaTypy Ta BIAMOBITHICTE OQOPMIICHHS pPoOOTH
CTaHJApTy; ApryMEHTOBAaHO Ta BIPHO OOpaHHA BUXIIHUX MAHUX JUIS
pPO3paxyHKiB, OOpaHHS CHUCTEMH OIAJCHHS; aJCKBaTHICTh 3aCTOCOBAHUX
METOJIMK PO3PaXxyHKIB 3 BUKOPUCTAHHSIM TEXHIYHOI JOKyMEHTalli 00’ eKTy
npoekTyBaHHs, Kepyrounx nokymeHTiB (/IbiH, CHill, I'OCT ta inm).
PoGoTa BuUKOHYBajlaCh CHUCTEMATHYHO Ta BYACHO IOJaHa HA TEPEBIPKY
HAayKOBOMY KEpIBHHUKY Y BIJIMOBIAHOCTI 13 IUIAHOM BHMKOHAHHS KypCOBOIi
po6otu. BiacytHi opdorpadiuHi TOMHIKH y TEKCTI Ta TMOMMJIKH
PO3paxyHKIB BIACYTHI.

35

3micT poboTH BiamoBigae oOpaHid TeMi Ta OJaHKY 3aBaHHS, HAsBHICTbH
Y9iTKO  chOpMYNIbOBaHOI TPOOJIEMHU - y BCTYII OOIPYHTOBYETHCS
aKTyaJIbHICTh TEMHU Ta OOpaHHsS O0’€KTY; a/leKBaTHICTb (OPMYJIIOBAHHS,
METH Ta 3aBJaHHSAM JOCHKEHHS Yy poOOTi; BHU3HAUEHHS CTYIECHIO
PpO3p0o0JIEHOCTI MPOOJIEMH TOCHTIPKEHHS - MICTUTh y co01 2 po3/iiy, 110
BIJIMOBIAAIOTh PI3HUM BHJAaM pPO3pPaxyHKIB, IO JO3BOJISIOTH BU3HAUUTHU
(MOTYXHICTh CUCTEMH  ONAaJIEHHS, PO3PAaxyHKU IUIOIIl  IOBEPXHS
ONMAJIIOBAJIbHUX ~ MpUJIajiB, TIAPABIIYHUA  PO3PAxXyHOK  TOJOBHOTO
HUPKYJSIIAHOTO KUIbLISE Ta €MHOCTI Oaka po3mmuproBaya). Ha mpukini
poOOTH HAMAEThCS 3arajiIbHU BUCHOBOK MO pO3pOOJeHIA TeMmi, 1o
BIAMOBiga€ MeTl Ta 3aBIaHHIM JOCHIUKEHHS, HAsIBHICTHL MOCHUJIAHbL Ha
BUKOPHUCTAaHy JITepaTypy Ta BIANOBIAHICTE OQOpPMIEHHS poOOTH
CTaHJApTy; apryMEHTOBAaHO Ta BIPHO OOpaHHS BUXIIHUX [aHUX JJIS
po3paxyHKiB, OOpaHHS CHCTEMH OIaJIEHHS, aJCKBATHICTh 3aCTOCOBAHUX
METOJIMK PO3PaXyHKIB 3 BUKOPUCTAHHSIM TEXHIYHOI JOKyMEHTalii 00’ eKTy
npoekTyBaHHs, Kepyrounx nokymeHTiB (/IbiH, CHill, I'OCT ta inm).
PoGora BuKOHYyBajach HE CHCTEMAaTHYHO Ta IIOJlaHa Ha TMEpPEBIPKY
HayKOBOMY KEPIBHHUKY 3 MOPYLIEHHSAM IUIaHY BUKOHAHHS KypCOBOi POOOTH.
Opdorpadiuai MOMUIKM Y TEKCTI HE 3HAYHI, MOMUJIKH y pO3paxyHKax

BIJICYTHI
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3micT poboTH BiAmoBigae oOpaHiii TeMi Ta OJaHKY 3aBlaHHS; Y BCTYIIl HE
JIOCTaTHBO OOIPYHTOBAHO aKTYyaJIbHICTh TEMH Ta OOpaHHS 00’€KTy, IO HE
Jnae 4iTko copMyBaTu mpoOiemy; Mera chOpMyiIbOBaHA TMOBEPXHEBO,
3aBAAHHS JIOCTI/DKCHHS BIACYTHI y poOOTi; BHU3HAYCHHS CTYIEHIO
PO3p0o0IEHOCTI MPOOJIEMH TOCHIKEHHS - MICTUTh y c001 3MiCT POOIT, 110
BUKOHYBAJIMCh, 3 HEJOCTATHIM OIMCOM KOHCTPYKIi OymiBii 00’€KTy,
OOpaHHSIM THUITYy ONATIOBAIBLHOTO TPUIIATY, ale MICTHTh YCi PO3pPaxyHKH.
TexHiYHY JOKYMEHTAIlil0 BHKOPHUCTaHA BIPHO TpU OOpaHHI BUXIAHOL
iHpopmMarii Ta METOIMK pPO3paxyHKIB, ajie OOpaHHS CXEMHU CHCTEMH HE
JIOCTaTHbO OOTpyHTOBaHO. Ha TpW KiHIlI HAla€ThCs 3arajibHUil BUCHOBOK.
Marepian BHKIaIEHO JIOTIYHO 1 moCHigoBHO. IIpucyTHi He 3Ha4HI
opdorpadiyHi MOMUIKA y TEKCTI Ta HE3HAYHI IMOMUJIKH Y PO3paxyHKax.
PoGota BHKOHYBasiach HE CHCTEMAaTHYHO Ta II0JlaHA Ha MEPEBIPKY
HAYKOBOMY KEPIBHHKY 3 MOPYIICHHSM IUIAHY BUKOHAHHS KYPCOBOI pOOOTH.

20

PoGora, odopmiena 3a BUMOTamH, SKi Ipel sSBISIOTHCS 10 KypCOBUX
poOiT, Ta Mae MEeBHY CTPYKTypy. Y BCTYIl HE OOIPYHTOBYE OOpaHHS
00’€KTy Ta aKkTyaJbHICTh poOOTH. OCHOBHA YacTUHA MICTUTh Y COO1 3MICT
poOIT, 0 BUKOHYBAIUCH, 0€3 OOIPYHTYBaHHS OOpPAaHOTO THIY CHUCTEMH.
TexHiuyHy JOKyMEHTAIlil0 Ta KePYIOUH JOKYMEHTH BUKOPHUCTAHO YaCTKOBO
abo moBepxOBO mNpH OOpaHHI BUXigHOT iH(oOpMalii Ta MeTOauK
po3paxyHkiB. HaBezeHuii BHCHOBOK HE IOBHICTIO BioOpaskae poOoTy.
Marepiai, 0 BHKJIQJIEHO Ma€ 3ayBa)KCHHS 3a MOCIIIOBHICTIO HABEACHHS.
V3arajgbHEHHs 1 BHUCHOBKM HE JOCTaTHBO apryMEHTOBaHI. TeKCTOBUMH
Marepian Ta po3paxyHKH MarOTh TOMIJIKH.

15

PoGora, odopmiena 3a BUMOTamu, sKi HpPER SBISIOTHCS 10 KypCOBHX
po0iIT, Ta HE Ma€ MEBHY CTPYKTYypy. Y BCTyIi HE OOIPYHTOBYe OOpaHHs
00’€KTy Ta aKkTyaJbHICTh poO0TH. OCHOBHA YacTHHA MICTUTH y CO01 3MiCT
po0IT, 10 BUKOHYBAINCh, 0€3 OOIPYHTYBaHHS OOpPaHOIrO THILy CHCTEMH.
Marepian, 110 BUKJIaJI€HO Ma€ 3ayBa)KEHHs 3a MOCI1IOBHICTIO HaBEICHHS.
V3arajgbHEHHs 1 BHCHOBKM HE JOCTaTHBO aprymeHToBaHi. CTyJeHT
BIJITBOPIOE 3HAYHY YAaCTHHY TEOPETHYHOrO MaTepiayly, BUSBISE 3HAHHS
OTpUMaHI MO MLiA JMCLUMIUIIHI, ajle He MOXE€ IX BHUKOPHUCTaTH TH
pO3B’s3aHHI TpoOjeMH, 1 JUIIe 3a JOMOMOIOK BHKJIAgadya MOXe
BUNPABIATH TOMMJIKH, Cepell SKMX € 3HayHa KUIbKICTh CYTTEBHX
opdorpadiyHIX TOMUIIOK Ta JesIKi Y po3paxyHKax.

Po0Oota He Mae meBHY CTPYKTypy Ta He BiJAMOBijae ONaHKY 3aB/JaHHS, a
TaKOX HE HOCUTH JOCHIAHMULBKOIO XapakTepy, He Mae OOIpyHTOBAaHOCTI
00’eKTy 1 HE BiANOBiAa€ BUMOraM O(GOpMIIEHHS, SKI Ipel ABISIOTHCS 10
KypcoBux poOiT. OCHOBHa dYacTHHA MICTUTh Hi YCI MiIPO3JALTH Ta
po3paxyHkH. TexHIYHa JOKyMEHTAllii Ta Kepylo4yd JIOKYMEHTHU
BUKOPUCTAHO, HE y TOBHOMY OOCS31 1 3 3HAUHUMH 3ayBOKEHHSIMU MpHU
BU3HAUEHHI BUXIAHMX JaHWX. Ha mpu KIHII HaJaeThCs 3aralbHUN
BUCHOBOK 3 CYTTEBUMH IIOMHIJIKAMH, 200 HOro HEMae.

ImroctpatuBHa
4acTHHA

20

Marepianu imrocTpamii MiATOTOBIEHI 3TITHO BHMOT JIO KpPECJEHb.
OO6oB’s13k0Ba  HAsBHICTh IUIAHIB 00 €KTY, aKCOHOMETPHUYHOI CXeMHU
cucreMu. Takoxk J0Ja€TbCS TONEPEYHUH TMepepi3  OropoLKYHUH
KOHCTPYKLIH, TUIM ONATIOBAJBHUX TNPHIAIIB Ta IX pPO3TAIIyBaHHS Ta
OKpeMHUX IUIaHaX TMoBepxiB. Ha akcoHomeTpuuHili cxemi KpiMm
ONMAJIOBAIIHUX TMPHJIAAIB TNPHUCYTHA ycsi HeoOXigHa apmarypa Ta
PO3MIMPIOBANILHI OAKH.

15

ImocTpaTHBHI MaTepiaay BUKOHAHI Y TOBHOMY 00cs31 ajie MaloTh He3HAUHI1
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HEJIOJIIKM HANpPHKJIaJ He HaBEJCHI MOIMepeyHi Mmepepizu OropoKyBaAIbHUX
KOHCTPYKIIiH, a00 € 3ayBaXeHHS 3 0)OPMIICHHS

10

ImrocTpatuBHI  MaTepiayii  CKJIQalOThCSA TUIBKM IUIaH 00 €KTy Ta
AKCOHOMETpHYHA cXeMma cucTeMH. ['padiyHa yacTu BUKOHAHA HEOXaWHO Ta
Ma€e 3ayBaOKCHHIMHU

ImrocTpatuBHUI MaTepian CKIaJaeThCs 3 MMOBEPXOBUX IUIAHIB 00’ €KTy 0e3
3HAQYCHHs MaTepialiB KOHCTPYKII Ta pO3TallyBaHHS OINAITIOBAIBHUX
NPUJIAJIiB , 38 AKCOHOMETPHYHA CXEMH CUCTEMH MAa€ TIEBHI HEIOMIKH.

3axucr
poboTtu

40

JlomoBine  JIOTIYHO TOOYIOBaHA, CYMPOBOUKYETHCS BUKOPUCTAHHSIM
imocTpaTuBHOrO  Matepiany. CTyAeHT 4YITKO Ta CTHCIO JIOTOBiJa€
pe3yNIbTaTH poOOTH, MTOKA3y€e TIMOOKI 3HAHHS 32 TEMOIO, BIIEBHEHO, YIiTKO
Ta JIOKJIAJHO BiAMOBIZAa€ HAa MOCTABJICHI 3alTUTAHHSI.

35

Y JomoBiml YITKO Ta CTUCIO BHKIAJCHI pe3yabTaTd poOOTH Ta
BUKOPHCTaHI UTFOCTpaTuBHI MaTtepianu. I1ix yac oOroBopeHHs Haja€e BipHi
BIJIMOBII, ajie 0€3 HAJIEeKHOT0 OOTPYHTYBaHHS

30

CTyneHT cipoOMOXKHHI YITKO 3p0OUTH IOMOBIIb 32 pe3ylbTaTaMu POOOTH,
BUKOPHUCTOBYE LTIOCTPATUBHI MaTepiaiu, ajie AOMycKae NesKi HETOYHOCTI y
BIJIIIOBI/IAX HA 3allUTaHHS.

25

CTyZneHT CHOpOMOXHHI 4YITKO JOMOBICTH pe3ylbTaTd poOOTH, aie
HEJIOCTaTHO BUKOPUCTOBYE ITFOCTPATHMBHUN Matepian mnpu npomy. [lpu
OOrOBOpPEHH1 pe3yNbTaTiB JIOMYCKae HETOYHOCTI Yy BIANOBIAAX Ta
HEBIICBHCHO aPTyMEHTYE MPUUHSATI PIIICHHSI.

20

JlomoBinges Mae 3ayBaKeHHs MO0 TOPSAAKY HaaaHHsA iHQopmarii 3a
pe3yibraTaMu poOOTH, UIFOCTPATUBHUIN Marepiajl BHKOPUCTOBYEThCS aje
HEBIICBHEHO 1 HE 3aBkau. Hamaraerbcs TpW HaJaHHI BiAmoOBiACH
apryMeHTyBaTH iX Ta BIUyBAa€ThCS HEBIEBHEHICTh. BiAmoBini 31e0imbii
MTOBEPXHEBI

15

JlonoBilk Ma€ HEBIOPAAKOBAHUN TOPSIOK BUKJIAJIEHHS pe3ysbTaTiB
poOOTH, ITIOCTpATUBHMM MaTepian Mail k€ He BUKOPUCTOBYETHCS.
Binnosiai 31e011b11 HE apryMEHTOBAaHI, HEMOBHI Ta OBEPXHEBI

10

CryneHT neMOHCTpye 0a30Bi 3HAHHS MO JTUCIHUILTIHI Ta TeMi pOOOTH MiJ
yac JOIOBIII, , aJle HE MOKE YITKO BIAMOBICTH Ha TOJAaTKOBI 3alIMTAHHS

CTyneHT He CIIPOMOXKHHI YiTKO TOMOBICTH pe3yNbTaTH POOOTH, TOMOBIIbH
Ma€  HEBIOPAJIKOBAHWW  XapakTep, UIIOCTpaTHBHI  MaTepiallu  He
BUKOPHUCTOBYIOTHCS, 3/1€01IbIII HECTIPOMOXHUI BIMOBICTH HA 3alUTaHHS
1] 4ac 0OrOBOPEHHS.

Po3noain 0aiB, siKi OTPUMYIOTH CTYAEHTH

[TorouHe TecTyBaHHS Ta caMoCTiiiHa po0oTa

3micToBHi MOTyTIb 1 3MicTOBHI MOJYb 2 3microBuii Moaynb 3 | 3aximouHe | Cyma

IIMK 1 IIMK 2 IIMK 3

TCCTYBAHHA

Tp4, 5,6 TIp.10, 12,14 16 TIp.18

8+12=20 16+16=32 8+4=12

36

100

[Ip1—IIp 23 — npakTU4HI 3aHATTS 3MICTOBHUX MOJIYJIB.

[IMK1 — IIMKS3 — notoynuit MOIyTbHUI KOHTPOIb 3MICTOBHUX MOJIYJIB.
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8. KPUTEPII OLIIHIOBAHHS PE3YJIbTATIB HABYAHHSA

JleHHE BIIIIJICHHS 3a0yHe BIIIJIEHHS
Bua pobotu Kinekicts Bua pobotu Kinekicte
OaniB OaniB
T1 [IpakTrune 3aBnanns Nel
T2 [IpakTrune 3aBaanHs Ne2
3M 1 T3 [TpakTuune 3aBaanHs Ne3
T4 [TpakTrune 3aBaanHs Ned 4 ITpaxTrune 3aBganHs Ned 4
T5 [Tpaxktrune 3aBganHs Ne5 4 ITpaxTrune 3aBganHs Neb5 4
[TpaxkTrune 3aBgaHHsa Ne6 4 ITpaxTrune 3aBaanHs Ne6 4
I[IMK1 | TecryBanHs 3a Temamu 3M 1 8 TecryBanns 3a remamu 3M 1 8
T6 [IpaxTrune 3aBganHs Ne7
T7 [IpaxTrune 3aBaanHs Ne8
T8 [IpaxkTrune 3aBganHs Ne9
T9 [TpaxTrune 3aBaanHs NelO 4 [Ipaktrune 3aBaanHs NelO 4
3M2 T10 ITpakTrune 3aBganHs Nell
T11 ITpaxTrune 3aBganHs Nel2 4 [TpakTrune 3aBganHs Nel?2 4
T12 [TpakTiune 3aBnanHs Nel3
T13 [TpakTiune 3apnanHs Neld 4 [Tpaktuune 3aBnanns Neld 4
T14 [TpakTiune 3aBnanHs Nel5
T15 [TpakTiune 3aBnanHs Nel6 4 [TpakTuune 3aBnanns Nel6 4
T16
IIMK2 | TecryBanHs 3a TeMamu 3M2 16 TecryBanHs 3a Temamu 3M2 16
T17 [Tpaktiune 3aBnanus Nel7
T18 [TpakTiune 3aBnanHs Nel8 4 [IpakTuune 3aBnanns Nel8 4
T19 [TpakTiune 3apnanHs Nel9
3M3 T20 [TpakTiune 3apnanHs Ne20
T21 [TpakTiune 3apnanHs Ne2l
T22 [TpakTiune 3aBnanns Ne2?2
T23 [TpakTiune 3aBnanHs Ne23
I[IMK3 | TecryBanHs 3a TeMamu 3M3 8 TecryBanns 3a Temamu 3M3 8
[TincymxoBui TectyBaHHs 36 TectyBanus 36
KOHTPOJIb
Bcroro 100 100
32 BUKOHAHHSI KOHTPOJIbHOI po00TH
[TosicHIOBanbHA 3anKcka | [nrocTpaTMBHA yacTHHA 3axuct poboTu Beworo
o 40 o 20 o 40 100

18




10.
11.

9. PEKOMEH/JIOBAHA JIITEPATYPA
OcHoBHa JiTepaTypa:

boxenko, M. @®. Cucremu OnajlieHHs, BEHTWIALII 1 KOHAMIIIOBAHHS MOBITPS
OyaiBenb:  HaBUAJbHMM  MOCIOHWMK  JJIT  CTYACHTIB  crheriaiabHOCTI 144
«Temnmoenepreruka» / M. ®@. boxenko ; KIII im. Irops Cikopcskoro. — Kuis : KIII
im. Irops Cikopcwkoro, 2019. — 380 c. [Enekrponnuii pecypc]. — Pexum nocryiy:
file://IC:/UserssADMIN/Downloads/2019BozhenkoMF_NavchPosib.pdf
['mymko 1O. FO. Onanennsa. Hapuaneuuii mociOuuk. 2019 pik. ABTOp-yHNOpSIHUK:
['mymiko FO. ¥O., Han HaBuanbHUM OCIOHMKOM Takox npamoBanu: besmnsko H. O.,
bo6posa T. b., Bucokoc C. M., I'yceB Il. C., 3acenarenes I. B., Jle6ener C. O.,
Camxo B. O., CeMI/Ip03 M. B. TepemeHKo T. M., Yepnum B. B [EnexTponnmii
pecypc]. Pe>I<HM JOCTYIY:
https.//mon.gov.ua/storage/app/medla/news/HOBI/IHI/I/Z020/04/28/20palennya.pdf
HyopoBcrka B.B. BusHaueHHs TeIJIOBOrO HaBaHTa)XEHHA OyJiBelb Ta BHOIp
CUCTEMM TeIuionocTtayaHHs : HaBd. moci0. /B.B.Jlyoposcbka, B.I. Illkmap — K.:
HTVYVY «KIlIl», 2011. - 116 c. [Enekrpounwuii pecypc]. — Pexxum gocrymy:
https://ela.kpi.ua/bitstream/123456789/28250/1/teplovenavantagenya.pdf
€uin I1.M., lIBauko H.A. € 63 Termnonocrayanus (dactuna I “TeroBi mepexi Ta
cnopyau”). HaBuanbuuii mocionuk. — K.: Konmop, 2007, — 244 c. EnexrpoHnuit
pecypce]. — Pesxum moctymy: http://pdf.lib.vntu.edu.ua/books/Enin_2007_244.pdf
Camxo B. O. Tpybu Ta apmarypa. HaBuanbHuii mociOuumk. 2019 pik. ABTopu-
ynopsaauuku: Camko B. O., Tepemenko T. M. Han HaB4aibHUM OCIOHUKOM TaKOX
npamoBanu: besnaasko H. O., booposa T. b., Bucokoc C. M., I'nymiko FO. 1O,
[TlexoBka M. B., Uepuum B. B. [Enexkrponnuii pecypc]. — Pexum npoctymy:
https://mon.gov.ua/storage/app/media/news/Hosunn/2020/04/28/3trubi-ta-
armatura.pdf
Cnaytina T.I'., KysnemoBa C.A. IIpoekTyBaHHS CHCTEM BOJSHOIO OTMaJCHHS:
Hapuanwsuuii mocionuk [ Tekct] — Mukonais, HYK, 2010. — 66c¢.
JIBH B.2.5-67:2013 «OmnaJieHHs, BEHTWIALIS Ta KOHAWIIIOHYBaHH» [EnekrponHuii
pecypc]. — Pexxum moctymy: https://dbn.co.ua/load/normativy/dbn/1-1-0-1018
'OCT 30494-2011 ByniBmi >XUTIOBI 1 cycmiyibHi. IlapameTpu MikpokiaiMary B
MPUMIIIEHHSAX [EnexTponnmii pecypc]. — Pexum JIOCTyMYy:
http://online.budstandart.com/ua/catalog/doc-page.html?id _doc=66378
JCH 3.3.6.042-99 CanitapHi HOpPMH MIKPOKJIIMATy BHPOOHWUYHMX IPUMIIICHb
[EnexTponHmii pecypc]. - Pexum IOCTyIy:
http://online.budstandart.com/ua/catalog/doc-page?id _doc=14283
CanlliH 2.1.2.2645-10 http://gostrf.com/normadata/1/4293820/4293820246.pdf
JCTY b EN 15251:2011 PO3PAXYHKOBI TTAPAMETPU MIKPOKJIIMATY
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[MPUMIILIEHL JJIA TIPOEKTYBAHHA TA ONIIHKM EHEPTETUYHUX
XAPAKTEPUCTHUK BYIIBEJIb 11O BIJJHOHIEHHIO OO AKOCTI ITOBITPA,
TEIJIOBOT'O KOM®OPTY, OCBITJIEHHS TA AKYCTUKU [EnekrpoHHMIA
pecypcl]. — Pexxum JOCTYIIY:
http://www.mathcentre.com.ua/download/dstu_en_15251-2011.pdf

JCTY-H b B 1.1-27:2010 byniBenbna kiimatosoris [Enektponnuii pecypc]. —
Pexxum nmoctymy: https://finance.smr.gov.ua/files/Eneproszoepeskenns/dstu-n-b-v11-
27-2010-budivelna-klimatologiya.pdf

Jlynsxa K.B., Jlumo Bb.B. , Kopnieako B.C., Konosanos /I.B. JIxxepena ta cuctremu
TEIJIONOCTaYaHHs MMPOMHUCIOBUX 1 KOMyHaJIbHUX 00’€KkTiB: HaBuanbHHI MOCIOHHMK
[Tekct] — Xepcon: Bunasuunrso XHTY, 2019. — 101c.

boxxenko M.®. J)xepena TemiomnocTayaHHs Ta CIOXKHBadl TEIUIOTH: TEKCT JICKITIH
JUIsl CTyJeHTIB Hanpsimy miarotoBku 6.050601 "Termnoenepreruka" / Atop M.O.
boxenko. — K.: HTYVY «KIll», 2010. — 256 c. [Enexkrponnuii pecypc]. — Pexum
noctymy: https://ela.kpi.ua/bitstream/123456789/582/1/9-10-258.pdf

Jlonomi:kHa JiiTteparypa:
JIBH B 2.6-TemoBa i3ossmis OymaiBens. [EnexkTponnuii pecypc]. — Pexxum noctymy:
https://gazobeton.org/sites/default/files/sites/all/uploads/DBN-V.2.6-31-2016-
Teplova-izolyatsiya-budivel.pdf
JNCTY-H b B.2.6-191:2013  HacranoBa 3  po3paxyHKOBOi  OI[IHKH
TIOBITPOIIPOHUKHOCTI OTOPOKYBAILHUX KOHCTPYKIii [Enekrponnuii pecypc]. —
Pexxum noctymy: http://online.budstandart.com/ua/catalog/doc-page?id _doc=56183
Koncnekt nekuiit mo aucuuiuiiHi «OmnajieHHs, BEHTUJIALIS Ta KOHJIUIIIOHYBaHHS
MOBITPS» Il 37400yBayiB BHUIOI OCBITH Tmeprioro (0akamaBpChKOTo) pIBHA 3a
cnenianpHicTIO 144 — Tenoenepreruka / Yki. Kinimos P.O., — Kam’suceke: JATY,
2016. — 102 c¢. [Enexkrponnuit  pecypc]. — Pexum  gocrymy:
http://www.dstu.dp.ua/Portal/Data/6/29/6-29-kl45.pdf
MeTtoanuHi BKa3iBKM 10 MPAKTUYHUX 3aHATH «Jlkepena TeromocTayaHHs Ta
KopucTyBaui  Ttemioth»  [EmektponHuit  pecypc]. — Pexum  nmoctymy:
http://ep3.nuwm.edu.ua/13007/1/03-02-357%20%281%29.pdf
[TupkoB B.B. Oco0auBOCTI TPOEKTYBaHHSI Cy4YaCHUX CHUCTEM BOJSHOTO OIMAJICHHS. —
K.: IT JIT «Taxki cipaBu», 2003. — 176 c. [Enektponnwuii pecypc]. — Pexxum nocryiy:
https://devi.rv.ua/data/files/books/otopl/cf3971d30ca2ac9d31a84e7e8585e0a8.pdf
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Jlooamox 1

HAILIIOHAJIbHUI YHIBEPCUTET KOPABJIEBY IYBAHHSA IMEHI AJIMIPAJIA MAKAPOBA
MainHoOyAiBHUI HaBUYaJIbHO-HAYKOBUN 1HCTUTYT

3ATBEP/KYIO
3aBimyBau kadenporo
Excrutyarariii cyTHOBUX €HEPreTHYHHX YCTAHOBOK
Ta TCIIOCHEPT€TUKHU
Jlouent 5.M .JInuxo

n n 20_p

3ABJIAHHA

Ha BUKOHAHHS KypCOBOi poOOTY 3 AUCLIMILIIHI
"Jl»xeperna Ta CUCTEMH TEIUIONOCTaYaHHS Ta OCHOBH X IPOEKTYBaHHS"

Tema: CpoekTyBaTi CUCTEMY BOJISTHOTO OAICHHST ISt

(Ha3Ba 00’€eKTy)
BukoHaBenp: cTyIeHT Ipynu ,
(cbamisist, im’s1, 11O GATHKOBI)

3MiICT KypcoBoi poOoTH
Beryn
Pozmin 1. Xapakrepuctuka 00’ €kTy, IS SIKOTO POSKTYETHCS CHCTEMA BOJITHOTO OTAJICHHSI, €CKI31 TOTIEPEYHOTO
riepepisy CTiH npuMillieHb. BuOip Ta 001pyHTYBaHHS! pO3paxyHKOBHX ITapameTpiB. MeTa poeKTyBaHHS.
Pozmin 2. [IpoexTyBaHHS CHCTEMH BOJITHOTO OTIAJICHHST:
2.1 BusHayeHHs BEIMUMH OTOPY TETUIONEpeadi Oropo/HKEHb MPUMIIIIECHb.
2.1. Bu3HaueHHs TEIUIOBHX BTPAT Yepe3 OrOPOHKEHHS MPUMIIIICHB, HA IMiHIPiB iHQLUIBTPAIIIHOTO TOBITPS,
Marepiaily Ta 1HII BTPaTy TEIJIOTH (3alIOBHUTH TAOJIHII])
2.2. By3HaveHHS HAJIXO/DKEHb TEIUIOTH Y IIPUMIIIICHHSL.
2.3. CxutaiaHHsI TETUIOBOTO OajlaHCy PUMIITIeHHS. BU3HAUeHHS TETUTOBOT TIOTY)KHOCTI CHCTEMU OITaJICHHS.
2.4. Bu3HaYeHHS TMTOMOI BUTPATH TETUIOTH HA OMAJICHHS OYIMHKY (00 €KTY)
2.5. OOpanHs Ta OOTPYHTYBAHHSI TUITY CHCTEMH OTATFOBAHHS Ta ONATFOBAIBHIX TPHIIAIIB
2.6. Po3paxyHOK TLTOI11i IIOBEPXOHB ONATIOBATTEHUX TTPUJIAIIB T YCIX TIPUMIIICHB (3aIIOBHUTH TaOHIIO). Bubip
THITY 1 KUTbKOCTI OTIAJTFOBATBHUX MPHJIa/IIB
2.7. Po3po0Ka akCOHOMETPUYHOI CXEMH OTAJICHHS 3 HAHSCEHHSIM Ha Hel ONaTFOBATLHUX TIPHUCTPOIB, CTOSIKIB,
MaricTpajJibHUX TEIIONPOBO/IIB Ta IHIINX €JIEMEHTIB CUCTEMH
2.8. Po3paxyHOK I'OJI0BHOTO IUPKYJISIIIITHOTO KUTBIIA 3 YB’SI3KOFO JIBOX - TPHOX MAPAICITBHIX IIUPKYIISIIIHHIX
KUIEIb.
2.9. BuzHaueHHs eMHOCTI OaKa-po3IIMproBaya.
BucHoBKHM

Jliteparypa
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I'padiuna yacTrna:

1. Eckizu ipumirtieHs 00’ ety (popmar A4)

2. AxcoHOMETpHYHA CXeMa CUCTeMHU onaieHHs (hopmar A4)
JlonatkoBo 00’€M pO3paxyHKIB Y3TOIKYETHCS 3 KEPIBHUKOM.

KepiBauk podotu

(ioree) (pamimist, iv’st, TTO GATHKOB)

3aBnanHs Bujgane " " 20 p [pencraBuTw ioro Ha Kadempy "

"

20
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