MIHICTEPCTBO OCBITH I HAYKU YKPAIHU
HAIIOHAJIbHUN YHIBEPCUTET KOPABJIEBY IYBAHHA
IMeH1 agMmipana Makaposa

XEPCOHCBHKMI HABUAJILHO-HAYKOBWH IHCTUTY T

Kadenpa Tennorexniku

T7530

3ATBEP/’KEHO

3aCTyHUK TUPEKTOpA

O __whYK
2 o0 ayBA

~———_ 3 HaBYaIbHOI poOOTH
D4 ) K.T.H., npod. HYK O.M. JIyueHko

POBF0OYA ITPOT'PAMA HABYA/IbHOI JTUCIIUILIIHU
Program of the Discipline

CUCTEMM PO3MNOALTY EHEPTETUYHUX I MATEPIAJIBHUX
HOCIIB TA OCHOBHU iX MIPOEKTYBAHHSI

Systems of distribution of energy and material carriers and bases of their

designing

PIBEHB BHIIOI OCBITH  nepuiuti (6akaiaspcobKutl)
THUTI JUCITUTUTIHU 0008’ 513K08a

MOBA BUKJIaJJaHHS VKpaincoka

Xepcon — 2022



Po6oua nporpama HaB4aJIbHOI JUCHUILTIHU «CUCTEMU PO3NOALTY €HEPreTUYHHX 1
MaTepiaibHUX HOCIIB Ta OCHOBM iX THPOEKTYBAHHS» € OJHIEI 13 KOMIUIEKCHOI
MiAroTOBKU (haxiBiiB rany3i 3HaHb 14 «Enextpuuna iHXeHepis», creniaibHicTs 144
«Tennoenepreruka», OCBITHBO-TIpOheCiiini MporpaMu «Tennoenepreruka»,

«EHepreTHuHnil MEHEIKMEHT.

« 25 » _cepnusa 2022 poky — 23 c.

Po3pobuukwu: Jlynska K.B., n.1.H., mpodecop kadenpu TerioTexXHiKu

[IpoekT poOoO4Oi mHporpamMu HaBYaIbHOI JUCHUILIIHUM «CHCTEMU PO3MOILTY
€HEepPreTUYHUX 1 MaTeplalbHUX HOCIIB Ta OCHOBU I1X MPOEKTYBaHHS» Y3TOJKEHO 3
rapaHTaMy OCBITHIX Mporpam

["apaHT OCBITHBOT IPOTPAMHU
«Temnmoenepreruka»
K.T.H., IOLICHT / B.C. Kopnienko

["apaHT OCBITHBOI IPOrPAMHU
«EHepreTuYHU MEHEIKMEHT : :
K.T.H., JIOLIEHT [ RORT I'.0. KobGanasa

[IpoekT pPoGOYOi HPOrpaMH HABYANBHOI AUCHMILIHE «CHCTEMH PO3IOMLILY
EHePreTMYHUX 1 MaTreplaibHUX HOCIIB Ta OCHOBHM iX TMPOEKTYBAaHHS» PO3IVIAHYTO Ha
3acimanHi Kadeapu TeIUTOTEXHIKU

[Tpotoxon Ne 01 Big « 27 » cepunsa 2022 p.

3aBinyBau kadeapu J1.B. KonoBanos
v

Po6oua mporpama HaB4YanbHOI JUCHHILTIHE «CHUCTEMH PO3MOALTY CHEPreTHYHHX i

MaTepiaJIbHAX HOCIIB Ta OCHOBH iX IPOEKTYBAHHS» 3aTBEPPKEHA METOJMYHOIO PaJIOI0
XHHI HYK
[Tpotokon Ne 01 Bim « 29 » cepons 2022 p.

I'onosa MP XHHI HYK /‘S O.M. dynueHko

© XHHI HYK, 2022




[lepexyMOBU JJ1s1 BUBYCHHS JTUCHIUIUTIHY .. .vvvenerseenneeennneeennneeanneeennness
O4iKyBaH1 PE3YIBTATH HABUAHHST . ..uuuvreennneeennneeennnenanenananenananeeananenns
[TporpamMa HABYATBHOT JUCIIATIIIIH. . .. s uusteeneseeenneeeenneeenseeaneeennneeennnns

MeTonu HaBUaHHS, 3aCO0M A1arHOCTUKH PE3yJIbTaTiB HABYAHHA T4 METOAU
TX IEMOHCTPYBAHHS e e eeetenttttttteeeee e e eeea et eeeeeeeeeeaaanenees
®opMH TOTOYHOTO TA MIACYMKOBOTO KOHTPOIIIO .. .veneeneenteneennanneannenns

Kputepii OLIIHIOBAHHS PE3YBTATIB HABUAHHS . ..o .uveeneeenneenneeenneenneennaens
BACOOM HABUAHHS .. uvventtennteente et et e etteente e e et et eeenteeeeeaeenneanns

PexomeH10BaH1 Kepena THPOPMALIT ....vvveviie it eiieeaeannsn

~N o oo oo o1 b~



BCTVYII
AHOTaNIiA

JucuumutiHoro "CucteMu po3MOAlLy €HEpreTHYHMX 1 MaTepialibHUX HOCIIB Ta
OCHOBM 1X TMPOEKTyBaHHSA  mepeadauyeHO 3aCBOEHHS CTYJCHTaMU TOHSATH IIPO
MPU3HAYEHHS CUCTEMH, 11 CKJIaJl, CXEMH OKPEMHX CKJIAJOBUX 3arajbHOI CUCTEMU —
CUCTEM, SIKi 00CIIyTOBYIOTh YCTAaHOBKH, 110 BUPOOJISIOTH Pi3HI BUIU €HEPrii, Ta CUCTEM,
K1 OOCIIyTOBYIOTh OO0’€KTH TMPOMHUCIOBOI Ta MYHIIUIAIBHOI €HEPreTUKH, HAOYyTTS
3no0yBayamu Buiioi ocBitd (3BO) 3maTHOCTI caMOCTIiHO BHMKOHYBaTH HEOOX1JIHI
PO3paxyHKH MPHU MPOSKTYBaHHI a00 BUOOP1 €JIEMEHTIB HA3BaHUX CHUCTEM.

[Iporpama HaBYaNbHOI JUCHUTLIIHU "CI/ICTeMI/I pO3MOAUTY EHEPreTUYHuX 1
MaTepiaJIbHUX HOCIIB Ta OCHOBM iX MpOEKTyBaHHsS po3paxoBaHa Ha 3BO mepimoro
(GakamaBpChKOTO) PpiBHA OCBITHBO-TpOdeciiHOT nporpaMH "TemnoeHepreTuka’, sKi
BHUBYAIOTH TakoX aucturutiad Tigporazoamaamika’, "[lammBo Ta maauBomiaroToBka',
"JIxepena Ta CHCTEMHM TEIUIONIOCTA4YaHHS Ta OCHOBM iX IpoekryBaHHA". [Iporpama
nepenbavae KOMIUICKCHE 3aCTOCYBaHHS HAOyTHX KOMIETCHINN IS pO3B’S3aHHS
MPUKIAAHUX 33/1a4 3 JHKEPEJT Ta CUCTEM TETUIONOCTaYaHHS Ta OCHOB 1X IMMPOCKTYBaHHS.

KarouoBi ciaoBa: pkepena TEIUIONOCTadyaHHS, CHCTEMH TeIIONMOCTadyaHHS,
kotenbHi, TEC, TEL], mpoexTyBaHHS.

Annotation

The discipline "Systems of distribution of energy and material carriers and bases
of their designing" provides mastering by students of concepts of purpose of system, its
structure, schemes of separate components of the general system - systems which serve
installations producing various kinds of energy and systems which serve both. projects
of industrial and municipal energy, acquisition by applicants of higher education (ZVO)
of the ability to independently perform the necessary calculations in the design or
selection of elements of these systems.

The curriculum "Sources and systems of heat supply and basics of their design” is
designed for the first (bachelor's) level of educational and professional program "Heat",
which also studies the disciplines "Fuel and boiler plants of TPPs and industrial
enterprises, nuclear reactors and steam generators "and" Unconventional energy
sources, secondary resources and energy supply ". The program provides a
comprehensive application of the acquired competencies to solve applications from
sources and systems of heat supply and the basics of their design.

Key words: heat supply sources, heat supply systems, boiler houses, thermal
power plants, combined heat and power plants, design.



1. Onuc HaBYAJIBLHOI AMCHUILTIHA

Omnuc HaBYAJIBHOI JUCLUIUIIHA HABeIeHUU B Tad. 1.

Taomung 1. Onuc HaBYAIIBHOI JUCHUILIIHA

HaiimeHnyBaHHS MOKa3HUKIB

I'any3b 3HaHBb,
CHEIlAILHICTD,
OCBITHS TIporpama,
OCBITHIH piBEHb

XapaKTepHUCTUKA HABYAIBHOL
IUCHAIUIIHU

JneHHa opMa HaBYAHHS

Kinbkicts kpeautiB — 8,0

I'any3b 3HaHb
14 «Enextpuuna

O00B’s13K0Ba

Monysis — 2 THXEHEPIs»
: . Pik miaroroBku

3MICTOBUX MOJYIB — 4

4-i
EnextponHa agpeca CreniajbHICTb Cemectp
PITH/ na caiiti XHHI HYK 144 85
http://kb.nuos.edu.ua/Licensi | «TermmoeHepreTrKa»
ng%?20and%20accreditation Jlexuii
%20specialties/tehermal- OcCBiTHI Tporpamu
power-b.html «TemnoenepreTUKa, 60 ronun

«EHepreTuuHmi JlabopaTopHi podoTu
MEHEIKMEHT»

[HnMBiTyanbHe HAYKOBO-
JOCTiTHE 3aB/IaHHS:
Kypcoga po6ora (KP)

IIpakTHYHi 3aHATTHA

3arajibHa KUJIBKICTh 30 roanu
rogud — 210
TwxHEBUX TOIUH I CamocrTiiiHa po0doTa

JCHHOT ()OpMHU HABUAHHS
ayuTopHux — 6,0;
caMoOCTiitHOT poboTH
3m00yBaya BHINOI OCBITH —
8,0

OcBiTHIH piBEHbB:
nepImnn
(bakanaBpchKMii)

120 roaun

InauBinyaabHe 3aBIaHHA

Buja KOHTPOJII0

Ex3aMeH, KypcoBa poboTa

dopmMa KOHTPOJIIO:
KoMOiHOBaHa (ITMCbMOBUI
KOHTPOJIb, TECTOBUH
KOHTPOJIb)




2. MeTa BUBYCHHS HABYAJIBLHOI M CIHUILIIHA

Meroto ocBoeHHs aucUMIUIIHM 'CHCTEMH pO3MOALTYy E€HEpPreTUYHuX 1
MaTepiaJIbHUX HOCIiB Ta OCHOBM iX IMPOEKTYBaHHS' € HaOyTTs 3HaHb NpPO JpKepena
TerionoctayanHs — kotenbH1, TELL Ta 1H., Mepexi, 1110 MOEHYIOTh 1X 31 CIIOKUBavYaMH,
SKUMHU € ONaJeHHS Ta rapsye BOJOINOCTAa4YaHHS, BEHTWIALIA ¥ KOHIUIIOHYBaHHS
MOBITPSI, I€AKI TEXHOJIOTIYHI IPOLIECH, a TAKOX IPO OCHOBHU iX IPOEKTYBAHHS.

3rinHo 31 CraHmapToM BUINOI OCBITH YKpaiHu, 3arBepkeHuM Hakazom
MinictepctBa ocBiThd 1 Hayku Ykpainu Big 04.03.2020 poxy Ne 372 BuBUeHHs
03HAYECHOI TUCHUILIIHU CpUsATUME (POPMYBAHHIO B CTY/ICHTIB TAKUX KOMIIETEHTHOCTEM:

[HTeTpanbHa KOMIIETEHTHICTh

— 3JIaTHICTb PO3B'SI3yBaTU CKJIAJHI 3arajibHi, CHEIladi3oBaHl 3ajadi Ta MpaKTU4YHI
npobiemMu y cdepl TEIIOCHepreTHKH abo y TMpoleci HaBuaHHSA, HI0 mepeadayae
3aCTOCYBaHHA TEOpil Ta METOMIB ENEeKTPUYHOI 1HXKEHepli 1 XapaKTepU3yeThCs
KOMILIEKCHICTIO T4 HEBU3HAYEHICTIO YMOB.

3arajibH1 KOMIIETEHTHOCTI:

3K3.31aTHICTh BUUTHUCS 1 OBOJIOAIBATU CYYaCHUMHU 3HAHHSIMU.

CrnemianbHi ((paxoBi, mpeIMeTH1) KOMIIETEHTHOCTI1

®K4. 3n1aTHICTh BUSABIATH, KIacCU(DIKyBaTH 1 OIIHIOBATH €(PEKTUBHICTh CHCTEM 1
KOMITOHEHTIB Ha OCHOB1 BUKOPHUCTAHHS AHAJIITUYHUX METOJIB 1 METO/1B MOJIETIOBAHHS
B TEIJIOEHEPTeTUYHIHN TaTy3i.

®K8. 3paTHICT, BHUKOPHCTOBYBATH HAyKOBY 1 TEXHIUHYy JIiTepaTypy Ta IHIII
Jokepena iHdopmarii y npodeciiHii JiIpHOCTI B TETUIOEHEPTeTUYHIN TaTy3i.

3. IlepeaxymoBH /15l BUBYEHHS JUCHHUILTIHU

llepedymosamu  Onsi  6usuenHsi  OaHoi  OUCYUNIIHU €  OUCYUNIIHU:
"T'igporazoaunamika”, "[lanmuBo Ta mnamuBonpoBoau", "Jkepenma Ta cuUCTEMHU
TEIUIONOCTAYaHHs] Ta OCHOBM IX NPOEKTyBaHHs'", IO BHUKIAJAIOThCS 37400yBauam
BHINOI OCBITH Iepinoro (0akaaaBpChbKOro) piBHS OCBITHHO-IIPO(dECiHHOT Mmporpamu
"TemnoenepreTuka".

4. OuikyBaHi pe3y/JIbTaTH HABYaHHA

BuBueHHS HaBUanbHO! TUCHUIUIIHU Tepeadadae (GopMyBaHHS Ta PO3BUTOK Y

3100yBaya BHILOI OCBITH TaKUX PE3yJIbTATIB HABYAHHS:

[1P4. AnanizyBaTH i BUKOPHCTOBYBATH CY4acHI 1HKEHEpPHI TEXHOJIOTii, IPOIECH,
cucTeMu 1 o0nagHaHHs y cpepi TEeMIOCHEPreTHKH.

[1P8. 3acTocoByBaTH nepeioBl JOCATHEHHS €JIEKTPUYHOI 1HXKEHEpIi Ta CyMIKHUX
rajxy3ei mpu IpoeKTyBaHHI1 00’ €KTIB 1 MPOIECIB TEIIOCHEPTETUKH.

[TP12. Po3yMiTH KJIIOUOB1 aCMEKTU Ta KOHIIEMHIII TETUIOEHEPIeTUKH, TEXHOJOT1i
BUPOOHUIITBA, ITEpe1adil, PO3IOIiTy 1 BUKOPUCTAHHS €HEpPTii.

ITP13. Po3yMmiTH OCHOBHI METOAMKM TMPOEKTYBAaHHA 1 JOCIIDKCHHS B
TEIMJIOCHEPIeTHII], a TAKOXK iX OOMEKEHHS.



5. IIporpama HaBYaJIbHOI TUCUHUILIIHA

Mooyne 1. IlpusHadyeHHs i KjIacupikauis cucTeM po3noaily eHepreTH4HuX Ta
MaTepiajJbHUX HOCIIB. Y CTaTKYBaHHS CHCTEM PO3MOAiTY

3micmosuii Mmooy . Ilpu3Havenns i kiacudikamis cucreM po3noaiay
e€HepreTUYHUX Ta MaTepiajJibHUX HOCIIB

Tema (uexmisi)_1. Berym. Mera Ta 3amaui kypcy. Jliteparypa. 3HaiioMCTBO 3
IPOrpaMor0 Kypcy Ta CHCTeMOI0 KOHTpoito. CTpykTypa nucuuiutiad. [IpusHadeHHs i
KJacudikaliis CUCTEM PO3MOAUTY EHEPreTHYHUX 1 MaTeplaJbHUX PECYPCIB.

Jlitrepatypa: [1], c. 4-5; [2], c. 4-8; [16], c. 3-6.

Tema 2. TpyOonposoan.
Jlekuia 2. TpyOompoBoau Ta iXHs KareropiHicTh. TpyOu, nertami, KOMIEHCATOPH,
OTIOpH.

Jliteparypa: [1], c. 8-12; [2], c. 8-12; [4]; [7, [16], c. 7-8.

Jlekuis 3. TpyOomnpoBigHa apMmarypa. 3amipHa apMarypa.
Jliteparypa: [1], c. 12-16; [2], c. 12-18; [4]; [15], ¢.7-10.

Jlekuis 4. ['azopo3mnoaiibHa apMarypa. 3arno0ikHa apMarypa.
Jliteparypa: [1], c. 16-18; [2], c. 12-18; [4]; [15], c.7-10.

Jlekuisi 5. PerymoBanbHa apmatypa. PexomeHnartiii 1mo/10 BCTaHOBJICHHS apMaTypH.
Jliteparypa: [1], c. 16-20; [2], c. 12-18; [4]; [15], ¢.7-10.

Jleknis 6. OcoOnMBOCTI MOHTaXy Ta eKcIuTyaraiii TpyOompoBozaiB. Tpaca 1 mpodins
TpyOOTIPOBO/IiB.

Jlireparypa: [1], c. 19-22; [2], c. 18-23.

Jleknin 7. Temmoizomsmiiini  marepianu  ans  TpyOompoBoxaiB.  KoncTpykiii
TpyOOIPOBOIB.

Jliteparypa: [1], c. 22-24; [2], c. 18-23.



KOHTpOJ’ILHi NMUTaHHA 1-r0 3MicTOBOIO MOIYJIsd

1. [Io Ha3uBaIOTh CUCTEMOIO PO3IOALITY EHEPreTUYHUX 1 MaTepiajJIbHUX HOCIIB?
2. Po3rnsiHbTE CKJIAOBI CUCTEMM pO3IMOAULY EHEPreTUYHUX 1 MaTepialbHUX
HOCI1B Ta MOSICHITh IPU3HAYEHHS 11 OKPEMHUX CKJIAJI0BUX.
3. Ha sixi rpynu moAUISIOTHCS CUCTEMH PO3MOAUTY €HEPreTUYHUX 1 MaTeplalbHUX
HOCI1B 32 MPU3HAYEHHAM?
4. Ha K1 rpynu MOAUISIIOTHCS CUCTEMU PO3IOIIITY €HEPTETUYHMX 1 MaTeplaabHUX
HOCI1B 32 MPUHITAIIOM TIEPEMIIICHHS pOOOYOTO cCepeloBUIIa?
5. Ha sxi rpynu noguisitoTbCs CUCTEMH PO3IOUTY €HEPTeTHYHUX 1 MaTepladbHUX
HOCIiB 3a 0y 10BOO?
6. SIxki BUMOTM Tpea sIBISIOTHCA JO CHUCTEM PO3MOAULY EHEPreTUYHUX 1
MaTtepialibHUX HOCIiB?
7. PoO3rNIsiHBTE TPHUHIUMIIOBY CXEMY CHCTEMH pPO3MOAUTY CHEPreTHYHHX Ta
MaTtepiaibHUX HOCIIB.
8. SIk moAinst0ThCSl TPYOOIIPOBOAM 32 IXHBOKO KaTeTOPiHHICTIO?
9. Ski gerani TpydonpoBoaiB Bam Bigomi?
10. Sxi Buaum TpyOompoBiaHOi apmaTypu Bam Bigomi?
11. [lo sBnsie coboro 3amipHa apMarypa?
12. o siBnsie coO0r0 ra30po3mnoiiyibHa apMaTypa?
13. 1o sBHsIe cobot0 3amobixkHa apMaTypa?
14. Illo siBnsie cobor0 perynroBalibHa apMaTypa?
15. SIxi pekoMeHAaIii o0 BCTAHOBJICHHS apMaTypu?

3micmosuti MoOyb 2. YCTATKYBAHHS CHCTEM PO3MOALTY

Tema 3. YcTaTKyBaHHA CHCTEM PO3MOAiJY eHEPreTHYHUX Ta MaTepPiajJibHUX HOCIIB.
Jlekuis 8. O6nagHaHHs I OYUIIIEHHS P1IUH.

Jlitepatypa: [1], c. 26-29; [2], c. 23-29; [4].

Jexkuig 9. O0OnagHanHs Ui OYUILEHHS ra3lB.
Jlitepatypa: [1], c. 26-29; [2], c. 23-29; [4].

Jlexnisi 10. O6manHaHHs 11 HarpiBaHHS a00 OXOJIOJKEHHsI MaTepiajJbHUX IOTOKIB.
Teruoobminna amaparypa. KoxyxoTpyO4acTti  TEmI0OOMIHHMKH.  3pOITyBaibHI
TEIUIOOOMIHHHUKH.

Jlireparypa: [1], c. 29-32; [2], c. 29-37; [4].

Jleknia 11. TemmooOminna amaparypa. CmipansHi TemtooOMiHHWKHU. [lmactuHYacTi
TEMI000MIHHUKH.

Jliteparypa: [1], c. 32-34; [2], c. 29-37; [4].



Jleknia 12. TermmooOMinHa amaparypa. Buti, 3aHypeHi, TOBITPSHOTO OXOJIOJKYBaHHS
TEMI00OMIHHUKH.

Jliteparypa: [1], c. 34-37; [2], c. 29-37; [4].

Jlekuis 13. O6magnanus A1 nepemMimieHHs moTokiB. Hacocu JluHamiuHi HacoCH.

Jliteparypa: [1], c. 37-40; [17].

Jlexknisa 14. Hacocu. O0’eMH1 HacOCH.
Jliteparypa: [1], c. 40-44; [17].

Jlekuiss 15. Tlepemimienns razoBux cepemoBuml. OOmagHaHHS s CTBOPEHHS
MOTPIOHOTO TUCKY.

Jlitrepatypa: [1], c. 44-46; [17].
KoHTpo/bHI NUTAHHA 2-T0 3MICTOBOr0 MOJYJII0

1. SIki MeTOIM BUKOPUCTOBYIOTHCS MPH MiATOTOBII MATUB?
2. HaBenites mpuxmagu (GiabTpiB, sIKI MOXHA 3aCTOCOBYBaTH MPU MiATOTOBII
TIAJINB.
3. o Take «cemapartisi», i1 AI€10 SIKOI CUIIM BOHA BiI0OYBAa€THCA?
4. B sxux pexuMax MOXKE [MpalioBaTH CemapaTtop 1 YUM 11 PEeXUMU
BIJIPI3HSIOTHCSA?
5. Po3rnsiHpTe cxeMy MIATOTOBKM BaXKKMX MaJMB 1 MOSCHITH NPU3HAYEHHS 1
pOOOTY KOXKHOI 3 OJTMHUIIL OO THAHHS.
6. SIke 3HaueHHS Mae€ MeTOJ roMoreHizarii naimusa? Sk BiH 31HCHIOETHCS?
7. 3a aKuMH 03HaKaMu KJIacu(IKYIOTh TEINIOOOMIHHI amapatu?
8. Slkumu pekoMeHIaIiIMH KOPUCTYIOThCS MPU BUOOPI TETNIOOOMIHHUKIB?
9. Ski TMMH KOXYXOTpyOUYacTHX TEMI00OMIHHUKIB BaM Bigomi?
10. SIxe mpu3HaYEHHS HACOCIB 1 HA K1 OCHOBHI I'PYIT BOHU MOIUISIOTHCS ?
11. SIx Ha3WBAIOTHCS MAIIMHU, TPU3HAYEHI IS IEPEMIIIIEHHS Ta CTUCKY Ta31B?
12. Sk moainsAtOThCA KOMITPECOPHI MAITMHU B 3AJIEKHOCTI BiJl CTYTIEHIO CTUCKY?



Moayasb 2. CucTeMn nNoCTa4YaHHs i po3nmoaity
e€HepPreTHYHMX i MaTepiaJlbHUX HOCIIB Ta 00’ €KTIB 00CIyrOByBaHHA
NPOMMCJIOBOI | MYHIMIIAJIbLHOI €eHEPIreTHKHU

3micmosuii mooynv 3. CHCTeMH MOCTAYaHHS i po3moaiily MaTepiajibHUX HOCIIB
00CJIyroBYBaHHSI IPOMHUCJIOBOI | MyHIIMIIAJbHOI €eHePreTHKH

Tema 4. CucreMn NOCTAYaHHA i PO3NOALTY eHEPreTUYHMX i MaTepiaIbHUX HOCIIB
00CJIyroByBaHHS IPOMHMCJIOBOI i MyHIIMIIAJIbHOI €HEPTreTHUKH.
Jlekuis 16. [TanuBHa cucrema. MacisiHa cuctema.

Jlitrepatypa: [1], c. 45-49; [16], c¢.12-18.

Jleknist 17. Cuctema 0XO0N0I)KEHHS.

Jlitreparypa: [1], c. 49; [16], c.12-18.

Jlexuis 18. ITapoBa Ta KOHAEHCATHO-KUBUIIbHA CUCTEMA.
Jlitreparypa: [1], c. 49-51; [16], c.12-18.

Jlekuis 19. Cuctema mpuiioMmy OBITPS Ta Ta30BHITYCKY.
Jlitreparypa: [1], ¢. 51-53; [16], c.12-18.

Jlexknis 20. Cucrema CTUCHEHUX Ta3iB.
Jliteparypa: [1], c¢. 53-54; [16], c.12-18.

KoHTpoabHi nUTaHHA 3-T0 3MiCTOBOr0 MOIYJII0

Ske npU3HaYEHHS NAJIMBHOIO rocnoaapcTna’?
PosrisapTe cXeMy majauBHOTO TOCIIOAAPCTBA HA TBEPOMY MaJIUBI.
Ske npU3HaYEHHS Ma€ MacisiHa cucrema’?
SIk1 BuaM mMaciassHuX cucteM Bam Bimomi?
Po3risHpTe cXemMy HamipHOI MACISHOI CHCTEMH 1 MOSCHITH NPU3HAYEHHS ii
OKpEMHX €JIEMEHTIB.
6. Po3risiHpTe cxemy rpaBiTaliitHOT MAacJISTHOT CUCTEMHU 1 MOSCHITh MPU3HAYEHHS
il OKpEMUX E€JIEMEHTIB.
/. Slke mpu3HaYCHHS Ma€ CUCTEMa OXOJIOJPKEHHSI?
8. ki Buau 06s1afHaHHSA BUKOPUCTOBYIOTHCS B CUCTEMaX OXOJIOXKEHHS?
9. ke mpu3HaueHHS KOHJIEHCATHO-)KMUBWJIBHOI CUCTEMU?
10. PosrisiHbTe CXeMy  KOHACHCATHO-)XKUBWJIBHOI  CHCTEMH 1  TIOSICHITh
MIPU3HAYCHHS i1 OKpEeMHX €JIEMEHTIB.
11. ke mpu3HaueHHS Ma€ CUCTEMA MPUHOMY MOBITPS Ta Ta30BUITYCKY?
12. Po3risHbTe NPUHIMIIOBI CXEMH Ta30BIIBOJIB Yepe3 JAuUMap BIJ PI3HUX
YCTAHOBOK Ta MOSICHITh PI3HUITIO MK HUMHU.
13. Jle BUKOpPUCTOBYIOTHCS CHCTEMH CTHCHEHOTO TOBITps? Sk  BOHH
MOIUISIOTHCA?

g E
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14. PosrasiHbTe NPHUHIIMIIOBY CXEMY CTUCHEHOTO 1 IyCKOBOTO MOBITPS 1 MOSCHITH
pU3HAYEHHS 11 OKPEMUX €JIEMEHTIB.

15. Skwuit Burnsg mae rpagik 1000BOro BOJIOCIOXKUBAHHS?

16. Ha ski kareropii MOAUISIFOTHECS CUCTEMHU BOJOTIOCTaYaHHS 332 HATIAHICTIO?

17. Po3risiHbTe cXeMy BOJONOCTAaYaHHS 3 MOBEPXHEBUX BIIKPUTHUX JIKEPE.

18. Po3srimsHbTE cXeMy BOJOIIOCTAYaHHS 3 OUMIICHHSIM IT1I3€MHHUX BO/I.

19. Po3rnsHbTe cxeMy BOJONOCTaYaHHs 31 CBEP/JIOBUHHU.

20. PosrisiHbTE CXEMHU TEXHIYHOI'O BOAOIOCTAYAHHS.

21. SIxi HOpMU BOJONIOCTAYaHHS HA OJHOTO HUTEJIS 1 Bil YOr0 BOHM 3aJIekKaTh?

22. Bina 4oro 3aiexuTh BUOIp CXEMH BOJIOBIABEICHHS ?

23. SIki cxemu BonoBiaBeaeHHs BaMm Bimomi? PosrisiaeTe 1X.

24. o moTpiOHO 3HATHU JJIs PO3PAXYHKY KaHAII3aIIMHUX MEPExK?

3micmosuti mo0ynb 4. CHCTeMHU MOCTAYAHHA | PO3MOiTYy eHePreTHYHNX HOCIIB Ta
00’€KTIB 00CJIyTOBYBAHHSI IPOMHUCJIOBOI i MyHIIIUNIAJIBHOI €HePreTUKH

Tema 5. CucremMHu nocCTa4aHHSl i PO3MOAITY €HEPreTMYHUX i MaTepiajJbHUX
00’€KTiB 00CJIyrOByBaHHSI IPOMMCJIOBOI i MYHIIMIIAJIbHOI €HEPreTHKH.

Jlexnist 21. Cucrema enexTponocTayaHHs.
Jliteparypa: [1], c. 54-56; [16], c.19-20.

Jekuisa 22. Cucrema BOOONOCTaYaHHS.

Jlitepatypa: [1], c. 56-61.

Jleknist 23. Cucrema miaAroToBKU BOJM J0 MOOYTOBUX Ta MPOMMCIIOBHUX IIJICH.
Jlitreparypa: [1], c. 61-66; [4]; [7]; [11].

Jekuia 24. Cucrema BOIOBIABEICHHS.

Jliteparypa: [1], c. 66-74.

Jlekuis 25. O4ucHI COPY/IX CUCTEMH BOJIOB1IBEICHHS.
Jiteparypa: [1], c. 74-79; [6]; [7]; [8]; [11]; [13].

Jlekuis 26. Cucrema ra3omnocrayaHHs.

Jliteparypa: [1], c. 81-89.

Jleknis 27. CucreMa orajcHHS.
Jlitrepatypa: [1], c. 89- 93; [6]; [12]; [14].

Jlekuis 28. Cucrema rapsaoro BOJOIMOCTAYaHHS.
Jlitreparypa: [1], ¢. 93-97; [5]; [13]; [15].
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Jleknis 29. Cuctema BeHTUIIALIT 1 KOHIUIIOHYBaHHS MTOBITPSI.
Jliteparypa: [1], c. 97-100.

Jlekuis 30. CucteMu peryinroBaHHS BiAMYCKY TeIlIa.
Jliteparypa: [1], c. 100-104.

KonTpoabHi nuTanHs 4-ro 3MicTOBOro MoayJio

1. SIxi TemIOHOCIT MOXKYTh BUKOPUCTOBYBAaTUCh B CUCTEMAX TEIJIONOCTAYaHHS?

2. SIx NOANAIOTBCS ~ CUCTEMH  TEIUIONOCTadyaHHsS, J€ SK  TEIUIOHOCIH
BUKOPHUCTOBYETHCS rapsiua Bojaa?

3. Slki mepeBaru i HEOMIKU 3aKPUTOI 1 BIAKPUTOT CUCTEM TETUIONOCTaYaHHS ?

4. PO3risHbTE CXEMU TEIUIONOCTAYaHHS 1 MOSCHITh MPU3HAYCHHSI IXHIX €JIEMEHTIB.

5. SIk moauISIIOTBCS OMaOBabHI yCTaHOBKH? [0 SKOro THITY BiTHOCHUTBCS
ornaJitoBajibHa ycTaHOBKa Baroro OyanHky?

6. Illo € mxepenoM Tera y cucTeMax IeHTPATBHOTO OTIAJICHHS ?

7. Sk mOnUIAIOTHCS CUCTEMHU BOJIIHOTO onayieHHs1? YoMy BOHM MalOTh nepeBary?

8. Ski Buau kimacudikallii CHCTEM BOJISIHOIO orajieHHs Bam Bigomi?

9. Po3rnsHbTEe cuUCTEMU BOJSHOTO ONaJIeHHs, 300paxeHi Ha puc. 8.2-8.7, 1
BHU3HAYTE, JI0 SKOTO THITY BITHOCUTHCS CHCTEMa OonajieHHs Bamioro OyauHky.

10. Sk knmacuikyoTh CHCTEMHU rapsiaoro BOJONOCTaYaHHs?

11. PosrasiHbTE CHCTEMH rapsuoro BoJONOCTavyaHHd, 300paxeHi Ha puc. 8.8-8.10, 1
BU3HAUTE, JI0 SKOTO THUIIY BIIHOCHUTHCA CHCTEMa rapsdoro BoJOIOCTadyaHHs Bamroro
OyJIUHKY.

12. SIxi cuctemi rapsiaoro Bojaornocrayants Bu Bigmanu 6 nepeBary?
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5.1 TemaTHYHMI IIJIAH HABYAJbHOI JHUCIUILIIHHA

TemaTuuHMi [JIaH HABYAJIBHOI JUCIIMIUIIHA HABEAECHUM B Ta0J. 2.

Tabauns 2. CTpykTypa HaBYJIbHOT JUCHHUIUIIHA

Kinekicts ronua

JeHHa popma

Ha3Bu 3mMicTOBHX MOJYIIB 1 TEM -
y TOMY YHUCITi

yeporo 1 I.p. c.p.

1 2 3 4 5

Mooyns 1. llpu3HaveHHs i kaacudikanisa cucTeM po3noaijly eHepreTHYHux Ta
MaTepiaJbHUX HOCIIB. Y CTATKYBAHHS CHCTEM PO3NOLTY

3micmosuii mooyns 1. llpu3HaveHHs i kaacudikaiisa cucremM po3nogijay eHepreTH4HUX Ta
MaTepiajbHUX HOCIIB

Tema (nexuin) 1 Beryn. Meta ta 3amadi kypey. Jlitepatypa. S) 2 2 1
3HAaOMCTBO 3 MPOrpaMoOI0 KypCy Ta CHUCTEMOIO KOHTPOJIIO.
Crpykrypa gucturmuiind. [IpuzHadeHHs i kimacudikaiis CUCTEM
PO3MOATY EHEPTeTUYHUX 1 MaTePiaIbHUX PECYPCIB.

Tema 2. TpyOonposoau. 21 12 4 )
TpyOGompoBoau Ta 1ixHS KaTeropidHicte. TpyOum, nerani,
KOMIIeHCaTopH, omopu. TpyOompoBigHa apmarypa. 3amipHa
apmatypa. ['azoposmominpHa apmaTypa. 3amoOiKHa apMarypa.
PerymioBanbHa apmarypa. PekomeHparii 11010 BCTaHOBIICHHS
apmatypu.  OcoOJIMBOCTI  MOHTaXy Ta  eKCIUTyaTarlii
TpyOOIPOBO/IIB. Tpaca 1 mpodine  TpyOOmpoBOIB.
Tennoizonsmiitai Marepianu aast TpyoornpoBoaiB. KoHcrpykirii

TpyOOMPOBO/IIB.
Pa3om 3a 3microBuM moayiaem 1 | 26 14 6 6
3micmosuti MoOynb 2. Y CTaTKYBAaHHS CHCTEM PO3MOIiTy
Tema 3. YcTaTKyBaHHA CHCTEM PO3MOAIJY eHepreTHYHuX 1a | 34 16 8 10

MaTepiajJbHUX HOCIIB.

O6nangnans A1 ouutieHHs piguH. OOmagHaHH 71 OUUILICHHS
raziB. OOmamHaHHS IS HarpiBaHHA a00  OXOJIOJKEHHS
MaTepialibHUX MOTOKIB. TerutooOmiHHa amaparypa. O0nagHaHHS
JUIS HarpiBaHHS a0O0 OXOJIOJKEHHS MaTepialIbHUX TOTOKIB.
TennooOMiHHa amapaTypa.

Pa3om 3a 3MicTOBHM Moyj1eM 2 34 16 8 10

Pa3om 3a moayJiem 1 60 30 14 16

Mooynp 2. CucTeMH NOCTA4aHHS i pO3NOAITY eHepreTHYHHX i MaTepiaJbHUX HOCIIB Ta
00’€KTiB 00CJIYrOBYBAHHSI IPOMHUCJIOBOI | MYHIMIIAJIbHOI €HEPreTHKH

3micmosuii mooyne 3. CHCTeMM MOCTAYaHHS i po3noaily MaTepialbHHUX HOCIIB
00CJIYrOBYBAHHSI IPOMHUCJIOBOI | MYHIMIIAJIbHOI €eHePreTUKH

Tema 4. Cucremu nocrayaHHs i po3noainy eHepreruynux i | 20 10 4 6
MaTepiajJbHUX HOCIIB 00CJIYroByBaHHsi TPOMHCJIOBOI |
MyHinMnaJbHOi eHepreruku. IlammBHa cucrema. MacnsHa
cucrema. Cucrema oxono/ukeHHs. IlapoBa Ta KoHAEHCATHO-
)kuBWJIbHa  cucrema. Cucrema mnpuiomMy — TOBITpS  Ta
razoBunycky. Cucrema CTUCHEHHUX Ias3iB.

Pa3om 3a 3mictoBuM moayaem 3 | 20 10 4 6




3micmosuii mooyns 4. CHCTeMHU MOCTAYAHHS | PO3MOAiTY eHepreTHYHUX HOCIIB Ta 00’ €KTiB
00CJIYyrOBYBaHHSI IPOMHUCJIOBOI | MYHIIMIIAJIbHOI €eHePreTUKH

Tema 5. Cuctemu noctadyaHHs i po3noaiyly eHepreTH4YHUX i 40 20 12 8
MaTepiajbHUX 00’ €KTIB 00CJIYrOBYBAHHSI IPOMHUCJIOBOI i
MYHIiIMNAJbHOI eHepreTuku. CucTemMa eJeKTpOIoCTaqaHHs.
Cucrema BononocrayanHsa. CucreMa miAroTOBKH BOJH 10
noOyTOBHX Ta MPOMHCIOBHX 1ijiei. CucTemMa BOIOBIIBEICHHS.
OurcHI criopyAu CUCTEMH BOJOBiABeieHHA. CucTema
razonoctradanns. Cucrema onajieHss. Cucrtema rapssaoro
BojionoctayanHs. CrucremMa BEHTHIIAIIT 1 KOHIUIIOHYBaHHS
noBiTps. CHCTEMU PETyJIIOBAHHS BIJIITYCKY TEILIA.

Pa3om 3a 3micToBUM MoayJiem 4 40 20 12 8

Pa3om 3a moayaem 2 | 60 30 16 14

Pa3om 3a cemectp | 120 60 30 30

Ilpumitka. ['oquan BkazaHi 0e3 ypaxyBaHHS KYpCOBO1 pOOOTH.

KypcoBa po6ora

Kinekicts ronua

JeHHa popma

Hasga erarmiB KypcoBoi pobotu -
y TOMY 9HCIi
yCBOTO
1 I.p. c.p.
1 2 3 4 5

Moayas 1

3micToBuii MoayJab 1. AHAJII3 cMCTEM PO3MOAiJY eHEPreTHYHOro a00 MaTepiajibHOr0 HOCIA

JIJIs IEBHOTO BUPOOHUIITBA, OYAiBJIi, pailoH

Poznin 1. Ornsg cuctem po3noiny eHepreTHIHUX abo
MaTepiaJIbHUX HOCIiB, BUOIp CUCTEMH, IPU3HAYCHOT [T 12 12
pillIeHHs TIEBHOI 3a/1a4i
Poznin 2. CxkinanaHHs cXeMH JUisi BAOPAHOi CUCTEMH 12 12
Posznin 3. Bubip Tpy0 Ta TpyOONnpoBiIHOI apMaTypH. 12 12
3MmicToBHMii MOAYJIb 2. YCTaTKYBaHHSI CHCTEM PO3MOAiTY eHepreTHYHUX Ta MaTepiaIbHUX
HOCIIB
Po3tin 4. BuGip Ta po3paxyHOK OJMHHMII ycTaTKyBaHHs cuctemu | 30 | | | 30
3micToBuii MoayJib 3. OdopmieHHs podoTH
Poznin 5. OdgopMieHHs MOSICHIOBAIBHOT 3aITUCKH 1 KPECIICHb 22 22
Poznin 6. 3axuct KypcoBoi poboTu 2 2
Pazom | 90 - - 90
Pa3om 3a pik | 210 60 30 120

[IpumiTka: 1 — nekuii; n.p — IpakTUYHI 3aHATTS; Cp. — CAMOCTIHA poOoTa CTyIeHTa
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5.2 TeMu NpakTUYHUX 3aHATH

No 3/m Hasga remu Kipkicrs
TOJINH
1. [IIpu3naueHHs 1 kIacudikailis CUCTEM PO3MOALTY EHEPreTUUHUX Ta 2
MaTepiaJbHUX HOCIIB
2. |TpyOomnpoBoau 4
3. |Meroau Ta obnagHaHHS )11 OYMIIIEHHS P1IMH Ta rasiB 4
4. |OO6namHaHHs 1Ji1 HarpiBaHHs a00 OXOJIO/KEHHS MaTeplalbHUX 4
MOTOKIB
5. |OOGnagHaHHS IJIs IEPEMIIICHHS ITOTOKIB 1 CTBOPEHHS IMOTPIOHOTO 4
TUCKY
6. |Cucrema enekTpornocTayaHHs 4
7. |Cuctemu BOJAOMOCTa4YaHHS 1 BOJOBIIBEICHHS 4
8. |Cucrema TeronocTayaHHs 4
Ycboro 30
5.3 CamocrTiiina podora
No . Kinpkicts
Ha3Ba Temu a1 caMOCTIHHOTO BUBYCHHSI
3/m rOJIUH
1. | PoziOparu Buau TpyOOnpoBiIHOI apMaTypH y OyIUHKY, 1€ 1
npoxwuBae cryaent [1]; [2]; [4]; [15].
2. | Po3i0Opatu, gKi TEMI0130JIsL1HHI MaTepiaid BUKOPUCTOBYIOTHCS 1
JUIsl TpyOOIIPOBOIIB B OYAMHKY, /1€ IPOKUBAE CTYAECHT (200 B
oyaism ¢inii HYK, 60 na poboti cryaenta) [1]; [2].
3. | Po3iOpaTu, ik BUKOPHUCTOBYETHCS OO0IaHAHHS JIJIsi OUUIIICHHS 1
rasiB Ha KOHKpeTHOMY BHpOOHUIITBI (32 3aBaanusMm) [1]; [2].
4. | Po3ibOparu, 110 siBjsi€ COOO0 TaJIMBHA CHCTEMA IIEBHOTO CyaHA 1
(3a BUOOpOM cTyIeHTa abo 3a 3aBaaHHsM) [1]; [16].
5. | Pozi0Opatu, o sBise co00r0 MacasiHa CUCTEMA IEBHOIO CyAHA 1
(3a BUOOpOM cTyIeHTa abo 3a 3aBaanHsMm) [1]; [16].
6. | PoziOpaTu Oy10BYy CHCTEMH €JIEKTPONIOCTAYaHHS IEBHOTO 1
OyauHKy abo paiiony [1]; [16].
7. | Po3ibparu, sik moOyaoBaHa cucTeMa BIJITYCKY TeTUia JjIs 1
nesHoro 00’exty [1]; [6]; [12]; [14].
8. | PoziOpartu, sik moOyj0BaHa crCTeMa OTajJeHHs ISl IEBHOTO 1
cyana [1]; [6]; [12]; [14].
9. | Pozibpatn, sk moOymoBaHa CHCTEMa BOJOBIIBEICHHS Ha 1
nesHomy cynHi [1]; [6]; [12]; [14].
10. | Pozibpatu, six moOy/10BaHa CUCTEMA rapsiuoro BOAONOCTaYaHHs 1
Ha neBHoMy cyaHi [1]; [6]; [12]; [14].
Pazom 10
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5.4 Po3nmois roauH caMocCTiiiHOT podoTH

No KutekicTs roguH 11
5 /1'] Bunx pobotu JeHHOT (hopMuU
HABYAHHS

1. | IligroroBka j0 JIEKLIH 5

2. | IliaroToBka A0 NPAaKTHUYHUX POOIT 5

3. | OnpariroBaHHs TEM CaMOCTIMHOTO BUBYCHHS 10

4. | BUKOHaHHS KypCcOBOi poOOTH 90

5. | IlinroToBKa 70 MOAYJBHUX KOHTPOJIBHUX POOIT 5

6. |IlinroToBka /10 MiJCYMKOBOTO KOHTPOJIIO (€K3aMEH) 5

Pazom 120
5.5 Kypcoga pobota

[HaMBiAyansHUM 3aBAAHHSAM JJIS CTYJICHTIB € KypcoBa poOota (3 kpedumu), sika
CKIIQZIAEThCS 3 PO3PAaXyHKOBO-TOSICHIOBAIBHOI 3amucku (dopmar A44) ta rpadivnoi
YaCTHUHHU 3 oJHOro0 apkymy (dpopmar A1). Tema Ta 3MicT KypcoBoi poOOTH HOB's3aH1 3i
CTUCJIIM aHAJTI30M CHCTEMH TEIUIONOCTAaYaHHs, Ky pO3pOOJIsi€ CTyIAeHT, oOMaaHaHHS,
10 BXOJUThH Y IaHy CHUCTEMY (TEIIO0OMIHHUKH, BEHTUISITOPH, KalopuepH TOIIO).

Memoro BUKOHaHHS KypcoBOi poOoTHM 3 aucuMmuiiH «CuctemMu po3noalty
€HEepPreTMYHUX 1 MarepiaJbHUX HOCIIB Ta OCHOBHM iX MPOEKTYBaHHSI» € 3aKPIIUICHHS
HA0yTUX HABUYOK Ta IXHE TMPAKTUYHE 3aCTOCYBaHHS, 3aCBOEHHS 3HAHL IIPO
NPU3HAYEHHS CUCTEM, iXHBOTO CKJIaAy, CXeMH OKPEMHUX CKJIAJIOBUX 3arajibHOi CUCTEMU
— CHUCTEM, sKI OOCITyTrOBYIOTh YCTAaHOBKHM, IO BUPOOJIAIOTH Pi3HI BUIW €HEPrii, Ta
CHUCTEM, SIKI 00CIIYyTOBYIOTh 00’ €KTH TPOMUCIOBOT Ta MYHILIUITAJIbHOT €HEPTEeTUKH.

KypcoBa po6ota Bkito9ae po3aiim:

- Ornsg cucteM po3MOAUTy €HepreTHYHuX abo MarepialbHUX HOCIiB, BUOIp
CHUCTEMH, MPU3HAYEHOI /IS PIIICHHS TIeBHOI 3a1a4i.

- Ciama"ssi cxeMu Jijisi BUOpaHOi CUCTEMU

- Bubip Tpy0 Ta TpyOOIpOBIIHOI apMaTypH.

- Bubip Ta po3paxyHOK OJIMHUII YCTAaTKyBaHHS CHUCTECMH.

KypcoBa po0GoTa moBuHHa OyTH MpeacTaBieHa MOSCHIOBAIBHOIO 3alMHCKOI0, SIKa
NoJa€ThCsl Ha apkymax d¢opmaty 44 1 MICTUTh OQOPMIICHHH 3TiHO CTaHAApTy
TUTYJIBHUN apKyll, GOpMyJIOBaHHS 3aBJaHHS Ha KYpCOBY poOOTY, TOCTAaHOBKY 3ajaui,
BUKOHAHHS BKa3aHUX PO31IiB, CIIUCOK BUKOPUCTAHUX JIKEpET.

I'padpiuna yacTuHa CKIAAAETHCS 3 OJTHOTO KPECICHHS:

- Cxema BuOpaHoi cuctemu, abo

- Konctpykiis anapary (#a 1 apkymn popmaty 41), a6o

OcHOBOIO IsI  KypcoBOi pobOotm ciyrye Jekmiamii  marepian, JICTVY,
JITEpaTypHi JHKepena, MOCIOHUK JUTsl CaMOCTIHHOT po0oTH, Internet-pecypcu Ta iH.

[TosicHIOBaTbHA 3amucKa Ta rpadivyHa YaCTUHU KYPCOBOTO MPOCKTY BUKOHYIOTHCS
3rigHo 3 BuMoramu €CKJI Ta iHImmmMMyu HOpMaTUBHUMHU IOKYMEHTaMHU.

Ha Bukonanus kypcoBoi po0oTu mianyetbes 30 ro.
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B mpomeci BukoHaHHS KypcoBOi poOOTH CTYACHTH IOBHWHHI TIOKa3aTH, IO
BMIIOTh MPABHJILHO 3aCTOCYBAaTH 3HAHHS, OTpUMaHi NMpU BUBYEHHI Kypcy «Cucremu
PO3MOALTY EHEPreTUYHUX Ta MaTeplalbHUX PECYPCIB Ta OCHOBH 1X MPOEKTYBAHHSI».

6. MeToau HABYaHHA, 32C00M TiarHOCTHKHU Pe3yJIbTATiB HABYAHHS Ta METOAHU iX
AEMOHCTPYBAHHS

MeTtoau HaBUAHHS:

JUTSA BCI1X BU/IB 3QHATE:

- poboTa 3 JiTepaTypor0 — OMpPAIlOBAHHS PI3HUX BHIIIB JDKEpEJ, CIPsIMOBAHE Ha
dbopMyBaHHS HOBHX 3HaHb, iX 3aKpIIJIEHHS, BUPOOJEHHS BMIHb 1 HABUYOK Ta
peaizallito KOHTPOJbHO-KOPEKIIHHOT PyHKIIII B yMoBax ¢hopMaibHOT OCBITH;

IUTS JIEKIIHHNX 3aHSTh:

- JIEKI[iI — YCHUHM BHUKJAJl HABYAIBLHOTO MaTeplaiy, SKUA XapaKTepU3yEThCS
BEJIMKUM OOCSTOM, CKJIQJHICTIO JIOTIYHHUX MOOYJ0B, CKOHIIEHTPOBAHICTIO PO3YMOBHUX
00pa3ziB, TOBEJICHD 1 y3araJlbHEHb;

- BIJICOMETO/] — BUKOPUCTAHHS BieoMaTeplaiiB JIJIsl aKTUB13allil HAOYHO-UYyTTEBOTO
cnpuiiMaHHs; 3a0e3meuye OLIbII JIETKE 1 MIIHE 3aCBOEHHS 3HaHb B iX 0OpasHo-
MOHSATIMHIN IIJTICHOCTI Ta eMOLIiHIN 3a0apBICHOCTI;

JUTSI IPAKTUYHKUX 3aHSTh:

- TpaKTUYHE 3aHATTS — METOJI MOTJIUOJICHHS 1 3aKPIMJICHHSI TEOPETUUHUX 3HAHb
NUIIXOM pIIIEHHS 3a/1a4, MO0yJI0BU CXEM, BUBYEHHS YCTPOIO Ta POOOTH KOHKPETHUX
OJVHHIb 00JIaHAHHS;

JUTSI KypCOBO1 pOOOTH:

- 3aKkpiieHHsd HAOyTWX HaBUYOK Ta iXHE TMPAKTHYHE 3aCTOCYBaHHS TpHU
IPOEKTYBaHHI CUCTEM PO3IOALLY €HEPreTUYHUX Ta MaTepialbHUX PECypciB Ta BUOOPI
BIJIITOB1AHOTO O0JIaJHAHHS,

- BHU3HAYEHHS TEXHIKO-€KOHOMIYHOI JOIIJIBHOCTI CHOPY/KEHHSI HOBOTO abo
PEKOHCTPYKIIii J1F090r0 00Ia HAHHS;

- 3HAHHA CXEM OKPEMHX CKJIAJIOBUX 3araJIbHOI CHCTEMHU.

3acobamu OIIHIOBAHHS Ta METOJaMH JCMOHCTPYBAHHS PE3yIbTAaTiB HABYAHHS €:

- IPEACTABJICHHS BUPIIICHUX 3a]1a4;

- YCHI BIJIMIOBI/Il HA TPAKTUYHUX 3aHATTIX;

- MOTOYHI MOJYJIbHI KOHTPOJbHI poOOTH y ¢opmMi TecTyBaHHS (TECTOBHIA
KOHTPOJIb);

- 3aXHUCT KYpCOBOI pOoOOTH, €K3aMEH.

7. @opMHU MOTOYHOT0 TA MiJICYMKOBOT0 KOHTPOJIIO

JlocsTHEHHS CTY/IeHTa OIIHIOITHCSA 32 100-0aIbHOIO CHCTEMOIO Y HIBEPCUTETY.

[lincymMKoBa OI[IHKA HAaBYAJbHOTO KypCy BKIIIOYA€ B c€0€ OLIHKU 3 MOTOYHOTO
KOHTPOJIIO 1 OL[IHKH 3aKJIIOYHOT'O 1CIIUTY.

[Inuroma Bara 3aKJIFOYHOrO ICOUTY B 3arajibHii cucTteMi oUiHOK — 40 6anie. IlpaBo
3/1aBaTH 3aKJIIOYHUN ICTIUT HAJAE€ThCA CTYACHTY, SIKUW 3 ypaxyBaHHSM MaKCHMAaJIbHUX
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OaliB TPOMDKHUX OIIIHOK Habupae He wMeHme 60 oanie. IlincymkoBa OIliHKA
HABYAIBHOTO KYypCY € CYMOIO TPOMIKHHX OI[IHOK 1 OIIIHKH 1CTIUTY.

[loTOYHMI KOHTPOJIb MPOBOJUTHCS HA KOKHOMY NPAKTUYHOMY 3aHSTTI Ta 3a
pe3yibTaTaMy BUKOHAHHS 3aBJaHb CaMOCTIHHOI pobotu. BiH nependavae oniHIOBaHHS
TEOPETUYHOI MiITOTOBKU 37100yBayiB BHUILOI OCBITH 13 3a3HAa4€HOI TeMH (y TOMY YHCIHI,
CaMOCTIMHO OIpalbOBAaHOTO MaTepialy) IMiJ 4Yac BUKOHAHHS 3aBllaHb MPAKTHUYHHUX
pOOIT.

3apaxyBaHHSl KPEIUTIB HABYAJIBHOTO KypCY MOXJIMBO TUIBKHM MICIs JOCSTHEHHS
pe3yibTrariB, 3amnanoBanux PITH/I, mo BupakaeTbcsi B OJIHIM 3 MO3UTUBHUX OLIHOK,
nepen0ayeHuX YNHHUM 3aKOHO/IaBCTBOM.

7.1 ®opmMu KOHTPOJIIO Pe3yJbTATIB HABYAJIBHOI AilNILHOCTI CTY/IEHTIB
Ta iX OMiHIOBAHHSA

Kpurepii oniHlOBaHHSA NPAKTHYHUX POOIT

ban Kpurepii omiHtoBaHHs

PoGoTa BuKOHaHa y BCTaHOBJICHMH TepMiH. BukoHaHa camocCTiiiHO, 3T1IHO 3
S5 | METOIUKOIO TIPOBEACHHS PO3PaxXyHKIB, MPEJACTABICHI PIICHHS 3a7a4, 3a1adi
BUPIIIEHI TPABMWJIHHO, 0€3 TOMUJIOK.

PoGota BukoHaHa y BcTaHOBJIeHHWN TepMiH. CTyJeHT BUKOHYE MPaKTUYHY
po0OOTy 3riAHO 3 METOAMKOK IPOBEACHHS pO3paxyHKIB, 1HOAL MiCias
KOHCYJIbTAIlll BUKJIAJay4a; NMPEACTaBIECH] PIIIEHHS 3a/1a4, 3a7a4l BUpIIIEH] 0e3
rpyOux moxuboK.

Po6oTa BUKOHAaHA 3 MOPYIIEHHSM BCTAHOBJIEHUX TEPMiHiB. CTyJE€HT BUKOHYE
3 | mpakTuuHy pOOOTYy 3T1IHO 3 METOJIWKOKO TMPOBEACHHS PO3PaxXyHKiB, 1HOII
micyisi KOHCYJIbTAIll1 BUKJIa1a4da; 3a/1aul MarOTh HETOYHOCTI Ta MMOXHOKH.
Po6oTta BuKkOHaHA 3 MOPYIICHHSIM BCTAaHOBJICHHUX TepMiHiB. CTyJ€HT BUKOHYE
2 | mpakTHYHY pOOOTY 3TiAHO 3 METOAMKOIO MPOBEACHHS PO3pPaxyHKIB; 3amadi
BUPIIIEHI HE TTOBHICTIO.

Po6oTa BUKOHaHA 3 MOPYUIEHHSIM BCTAaHOBJIEHUX TepMiHIB. CTyJ€HT HE BMi€
KOPUCTYBATHUCSI METOJUKOIO PO3PAXYHKIB; 3a7a4l HE BUPIIIECHI.

0 | Po6oTa HE BUKOHYBamacs.

Kpurepii oiHl0OBaHHS MOTOYHOT0 MOIYJIbHOT0 KOHTPOJIIO 3HAHb

y popmi TecTyBaHHSA

Hpasmernx | 400 | 90 | 80 | 70 | 60 | 50 | 40 | 30 | 20 | 10
BimoBinaeH, %

baa 10 9 8 7 6 5 4 3 2 1
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Kpurepii oniHroBanHs KypcoBoi podoTn

[TapameTpu
OLIIHIOBAHHSA

KinbkicTh
OaiiB

Kpurepii omiHIOBaHHS 32 OAJIBHOIO IIKAJIOO

IlosicHIOBaJIEHA
3amncKa

40

3MmicT poOOTH BiAMOBiZae 00paHiii TeMi; HasIBHICTb YiTKO
chopmysIbOBaHOI TTPOOIEMU; aACKBATHICTh JOCTIIHKCHHS
MPEIMETHO]I Taly3i; BU3HAYCHHS CTYNEHIO po3p00IeHOCTI
npoOJieMr  JOCIHIJDKEHHS; HAasBHICTh IIOCHJIaHb Ha
BUKOPHUCTaHy JIiTepaTypy Ta BiAMOBIAHICTH OPOPMIICHHS
poOOTH CTaHIApTy; BIAMOBIAHICTH BUCHOBKIB METI Ta
3aBJAaHHSIM KypcoBOi poOoTH. Po3paxyHKM BHKOHaHI y
BIIMOBITHOCTI 3 METOAMKAaMHU, NpaBwibHO. OTpumaHi
pe3yabTaTh 103BOJISIIOTH IIPOBECTH BHOIp 0071 IHAHHS.
PoGora BuKOHYyBajgach CHCTEMaTHYHO Ta BYACHO MOJaHA
Ha TEpeBipKy KEPIBHUKY Y BIANOBIAHOCTI 3 IUIAHOM
BHKOHAHHS KYPCOBOi pOOOTH.

35

3mict poOOTHM  BigmoBigae oOOpaHili Temi; YITKO
chopmynboBaHa mpoOsieMa; Mae Miclle aJeKBAaTHICTh
JOCIIJKEHHSI TIPEIMETHIN Tajy3i; BU3HAUCHHsS CTYIEHIO
po3po0aeHoCcTI  TpoOIeMH  AOCTIHKCHHS;  HAasBHICTh
MOCUJIaHb Ha BHKOPHCTaHY JIITEpaTypy Ta BiJNOBIIHICTbH
opopMIIeHHS poOOOTH  CTaHIAPTY; BIJIMOBITHICTh
BHCHOBKIB METi Ta 3aBJaHHAM KypcoBOi poOOTH.
Po3paxyHky BHKOHaHI y BIAMOBIAHOCTI 3 METOJMKAMHU,
npaBwiIbHO. OTpUMaHi pe3ylbTaTH JO3BOJSIOTH TPOBECTH
MpaBUIILHUN BUOIp 00Ja HAHHS.

PoGoTra BHKOHYBanach HE CHCTEMAaTHYHO Ta TOJaHA Ha
MEePeBipKy KEPIBHUKY 3 MOPYIICHHSIM IUIAHY BHKOHAHHS
KypcoBOi pobOTH.

30

3micT poOOTH BiANOBiAae oOpaHiii TeMi; ajie Mae
MOBEPXHEBUH aHalli3, MaTepiaj BUKJIAIEHO HETOCIiI0BHO
Ta  HeoOrpyHToBaHo. Po3paxyHKM  BUKOHaHI Yy
BIAMIOBIAHOCTI 3 METOOMKAMH, ajleé MAalOTh HETOYHOCTI H
MOXHWOKHU, M0 HE Ja€ MOXJIMBOCTI TPAaBWIBHO 00OpaTh
o0J1aTHaHHS.

PobGota BHKOHYyBallach HE CHUCTEMaTHYHO Ta TOJaHa Ha
NEPEeBIPKY KEPIBHUKOBI 3 MOPYIIEHHIM IJIAHY BUKOHAHHS
KYpCOBO1 pOOOTH.

20

PoGota odopmiena 3a BuMoramu, siki Ipes; ABISIOTHCS 10
KypCOBUX pOOIT, aje Ma€ HEeIOCTaTHhO KPUTUUYHUUI
aHami3, MarepiaJl  BUKJAJEHO  HEMOCHiJOBHO  Ta
HEOOTpyHTOBaHO. Po3paxyHKH MICTATh MOXHOKH, 110 HE
703BOJIsIE BUOpaTW OOJNIaHAaHHSA, [0 Mae€ NOTPiOHY
MIPOTYKTHBHICTB.

15

CTyleHT BIATBOPIOE 3HAYHY YACTUHY TEOPETHUYHOTO
Marepiaiay, BUSBISE€ 3HAHHA 1 PO3yMIHHA OCHOBHHX
MOJIOKEHb 1 JIMIIE 3a JIOMOMOTOK BHKJIaJada MOXKE
BHUIMPABIATH TOXUOKM B PpO3paxyHKax 1 3poOUTH
MIPaBWJIbHI BUCHOBKH II0JI0 BUOOPY YCTaTKyBaHHSI.

Po6ora BukoHaHa Hexbano, OrJSLA METOAIB OOpPOOKHU
piAMHU IS TIEBHOT CUTYAIlll HE TOBHUM, IO HE JTO3BOJISE
CKJIACTH CXEMY TIpollecy 1 3amporoHyBaTH TOTPiOHE
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ycTaTKyBaHHA. Po3paxyHKH BUKOHAHI HE OBHICTIO.
PoGota He BinmoBizae BUMoOraM, sKi Mpei’ sIBISIOTHCS 10
KypcoBUX po0iT. ¥ po0OoTi HeMae BHUCHOBKIB a00 BOHH
HOCSITh JCKJIApPAaTHUBHUH XapaKTep.

[mrocTpaTuBHa
YacTHHA

20

[Ipe3enTaris rapHo Oprasi3oBaHa, JIOTIOBITh
CYIIPOBOJIKYEThCS UTFOCTPaTUBHUMU MaTepianiamu,
UTFOCTparii  MATOTOBJICHI BIANOBIAHO 10 BHMOT, IO
BHCYBAIOThCA.

15

[IpesenTaris noope Oprasi3oBaHa, JIOTIOBITh
CYNPOBOIKYETHCS ITFOCTPaTUBHUMH MaTtepianamMu, Ha sKi
HE 3aB)XI1 JIaHO TIOCHJIAHHS Y JIOTIOBifi a00 1IIFOCTpaTHBHI
Marepiaan oopMIIeH] 3 HE3HAYHUMH 3ayBaKCHHSIMH.

10

LrocTpaTrBHI MaTtepialii HU3BKOI SKOCTi, B OpraHizarii
MIPE3CHTAIlI1 CTIOCTEPITAEThCSl HEBIIEBHEHICTb.

LmrocTpaTriBHI Martepiaii HU3BKOi SKOCTI, B JOIOBIII
HEMae MOCUJIaHb Ha UTFOCTPATUBHI MaTepiaIn.

3axuct poOOTH

40

JlomoBiap JOTiYHO MOOYI0BaHA, CTYACHT YITKO Ta CTHUCIIO
BUKJIAJIa€ OCHOBHI pE3yJbTaTH BHUKOHAHHA POOOTH,
MOKa3ye MIMOOKI 3HAHHS 3 MUTaHb TEMH, ONEPYE JTaHUMU
JOCTIPKeHHS, BHOCHTD MPOIIO3UIIii 1O TeMi TOCIiKSHHS,
MMl Yac JOMOBiAI BMIJIO BHUKOPHUCTOBYE IMPE3CHTAIIIIO,
BIIEBHEHO 1 [OKJIAgHO BIONOBIZA€ Ha IMOCTaBJIEHI
3aITUTaHHS.

35

CTylIeHT CHOpPOMOXKHHHA UYITKO Ta CTHCIO BHKIACTH
OCHOBHI pe3yJIbTaTH BUKOHAHHS POOOTH, A€ TPaBWIbHI
BIJIMOBi/II HA BCi 3allUTaHHS, aJie HE 3aBXKIU YIICBHCHHUIA B
apryMeHTalii, Y1 He 3aBXKJI1 KOPEKTHO 11 (hOPMYITIOE.

30

CTyIeHT CHOpPOMOXHHA UYITKO Ta CTHCIO BHKIACTH
OCHOBHI pe3yJibTaTd BUKOHAaHHS pOOOTH, HAJICIKHO
OOTPYHTOBY€ TIOJIO)KEHHST pPOOOTH, ajie  JOIyCKae
HETOYHOCTI Y BIAMOBIIAX HA 3alTUTAHHS

25

CTyneHT CHOpOMOXKHHM UITKO Ta CTHUCIO BHKJIACTU
OCHOBHI pe3y/lbTaTH BHUKOHAHHS POOOTH ajie IOMyCKae
CYTTE€BI HETOYHOCTI Yy BIANMOBIAAX Ha 3alMUTaHHS, HE
3aBXIM HAJIGKHO OOTPYHTOBYE TOJI0KEHHS pOOOTH.

20

CTyneHT HEeBIOPSIKOBAHO BHKJIAZAA€ OCHOBHI pe3yJbTaTh
BUKOHAHHS pPOOOTH, Hamaraerbcs JaTd BIAMNOBIAb Ha
MOCTAaBJICHI 3alMTaHHs 1 POOUTH CIIPOOH apryMEHTYBaTH
TIOJIOKEHHS POOOTH.

15

CTyneHT HEeBIOPSIKOBAHO BHKJIAZAA€ OCHOBHI pe3yJbTaTh
BUKOHAHHS poOOTH, pOOHUTH CHpoOM apryMEeHTyBaTH
MOJIOKEHHS ~ pOOOTH, HAJa€ HENOBHI, IOBEPXOBI,
HEOOTPYHTOBAHI BIJIMOBIJII HA MOCTaBJICHI TUTAHHSI.

10

CTyleHT JEeMOHCTpyE 3aJOBUIBHI 3HAHHS 3 TEMHU
BUKOHAHHS pOOOTH, alie HE MOXKE BIICBHCHO W YiTKO
BIATIOBICTH HA IOJATKOBI 3allMTaHHS 4JIEHIB KOMIcii, Ta
HAJIC)KHO OOIPYHTYBATH TOJO0KEHHS POOOTH.

CTyleHT HEBIOPSAKOBAHO BUKJIAa€ OCHOBHI Pe3yJIbTaTH
BUKOHAHHS pOOOTH, HE CIPOMOKHUI NaTH BiJIMOBIAL Ha
3alMTaHH, BIACTOIOBATH CBOIO IIO3UIIIIO0
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Kpurepii oniHlOBaHHS NMiICYMKOBOI0 KOHTPOJIIO Ta €K3aMEeHY

ban

Kpurepii oniHroBaHHs

40

CTyneHT BUKOHAB MiJICYMKOBY KOHTPOJIbHY pOOOTY 1 BiJIOBIB Ha €K3aMEHAIlilH1
MUTaHHs 0€3 TOMUJIOK

30

CTyAeHT BUKOHAB MiJICYMKOBY KOHTPOJBHY po00OTY 0€3 MOMHIIOK, aJjie BiAMOBiIi
Ha €K3aMeHallliH1 MUTaHHS HE MOBHI

20

CTyIeHT OpIEHTYETHCS Y TEOPETUUHUX MMUTAHHSX, AJI€ HEIOCTATHHO BOJIOAIE
METOJIaMU PO3PaXyHKIB

10

CryaeHT ciiabKo OpIEHTYETHCS Y TEOPETUYHUX MUTAHHIX 1 HEJOCTATHBO BOJIOJIIE
METOJIaMH pPO3paxyHKIB

CTyACHT HE OPIEHTYETHCSA Y TCOPETUYHHUX MMUTAHHSIX Ta METOJIaX PO3PaXyHKIB
TEIUIOTEXHIYHOTO 00JIaJHAHHS

Y3arajabH0K04i PeE3yJabTATH MOTOYHOT0O KOHTPOJII0 3HAHb

MaxkcumaiibHa KUIBKICTE OaliB IS
dopmMa KOHTPOIIIO .
JeHHOT (POpMU HaBUAHHS

BuxonaHHs mpakTUYHUX POOIT 8 po06. x 5 6aniB = 40 6aniB

[ToTouHuit MOAYJILHHUI KOHTPOJIb 4 x 5 6anu = 20 6aniB

Ycboro 60

8. Kpurepii oniHioBaHHSI pe3yJbTATIB HABYAHHSA

IIpakTH4Hi podoTH

NeNe 3micToBOrOo Moayss 1

Jlenna popma

Kiutekicts

TeMHA Bug po6otu Satis

3M 1 T1,2 ITP Ne 2

ITP Ne 1 5

MoaynpHa KOHTpOJbHA poboTa 1

3M 2 T3,4 ITP Ne 4

ITP Ne 3

MoaysibHa KOHTpOJIbHA poboTa 2

3M 3 T5 ITP Ne 6

IIP Ne 5

MopynbHa KOHTpOJIbHA poOoTa 3

3M 4 T5 ITP Ne 8

IIP Ne 7

ogrjoryorjor|o1|Oo1|o1| 01| O1 |01 O1

MonynbpHa KOHTpOJBHA poboTa 4

[TimcyMKOBUIA KOHTPOJIb Exk3amen

N
o

CymMma 100
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Kpurepii oniHroBanHs KypcoBoi podoTn

[TosicHrOBaIbHA LrocTpatuBHa 3axucr Cvaa
3aIucKa yacTHUHA poboTu y
1o 40 1o 20 1o 40 100

9 3aco0u1 HABYAHHSA

TexHiyni 3aco0M  HaBYaHHS: MYJbTUMEHINHUNM  TPOCKTOP, IMEPCOHAIbHI
KOMIT IOTEPH 3 MIJKIIOUYEHHSIM 10 Mepexi [HTepHeT.

[Ipn mnpoBenmeHHl 3aHATH 3a AUCTAHIIWHOIO (OpPMOIO HaB4YaHHS (y Tepion
KapaHTUHY) BHUKOPHUCTOBYIOTbCS  JAMCTAHIIMHI IaTpopMu W  1H(POpPMALIIHO-
KomyHikartiiiHi texHojorii (Moodle, Google Classroom, DingTalk, ZOOM Cloud
Meetings, Skype, Viber, WeChat, Telegram, corianbHi Mepei TOIIO).
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