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1. MPO®LIb OCBITHBOI TIPOITPAMU

3i cmewiasibHOCTI 144 Temioeneprernka

1 - 3aranbHa indgopmanin

[ToBna 3BO Ta HamionanpHuii TexHiuyHuiA yHiBepcuTeT Y Kpainu «KUIBChbKUil momiTexHiv-
iHCTUTYTY/(paKyabTeTy | HUM IHCTUTYT iMeH] Iropst CiKopchbKOT0», TETNIOCHEPreTHUHUH (paKkynbTeT

Crymiap Bumoi ocBiti | CTymiHb BUIIOT OCBITH — OakanaBp
Ta Ha3Ba kBamidikarii | OcBITHs KBali(ikalisg — 6akaiaBp 3 TEIUIOCHEPIeTUKU
MOBOIO OpPHUTIHATY

Odiuiitna Hazsa OI1 TenyoeHepreTuka Ta TEIOCHEPTeTHYHI YCTAHOBKHU €JIEKTPOCTAHIIIN
Tun auruiomy ta o6csr | durmiom 6akanaBpa, OTMHUYHUN
OI1 tepmin HaBuaHHs 240 kpeautiB EKTC, 3 pokn 10 micsmis

HasBricTh akpenuranii | Ceptudikar npo akpeauraiito cepiss H/[-IV Ne 1158081 Binx 2.06.2013
BUJAaHUI MiHICTEpCTBOM OCBITH 1 HAYKH YKpaiHH.
[Tepion akpemurarii: 3 2013 poky o 2023 pik

[ukn/pisers BO HPK Vkpainu — 6 piBeHb
QF-EHEA — nepmmii nukin
EQF-LLL — 6 piBenb

[TepenymoBu HasiBHiCTh TTOBHOT 3arajibHOI CEPETHBOT OCBITH
Mogsa(u) BukianaHis | YKpaiHChKa/aHTIiiiCbKa

Tepmin aii OI1 Jlo HacTynHOi akpeauTalii

InTepuer-agpeca http://tes.kpi.ua/

[TOCTIHOTO https://tpt.tef.kpi.ua/

PO3MILIIEHHS https://osvita.kpi.ua/

OCBITHBOI IPOrpaMu

2 — Meta 0CBiTHBOI MpOrpamMu

Merta oCBITHBOT IpOrpamu moJsirae y GpyHaaMeHTanbHii miarotosui ¢paxisiiB, 37aTHUX BUPILIYBATH
CKJIaJHl CIeliali30BaHi 3ajadyi Ta MpakTHUYHI NpoOleMu Yy TEMJIOEHepreTUYHii ramysi Ta
3MIMCHIOBATH TMPOQECciiHy MisIbHICTh 3a cremiaibHICTI0O 144 «TermnoeHepreTukay Ta CyMIXKHUX
rajgys3ei, NUIAXOM IHTEepHallOHai3alii OCBITHBOTO MpOLECY B YMOBAaX CTajloro 1HHOBALIMHOTO
HayKOBO- TEXHIYHOTO PO3BUTKY CYCHUIbCTBA 1 PEAI3YEThCS Yepes:

- rapMOHiliHe 1 OaraToBUMipHE BHMXOBAaHHS MaHOYTHIX BHMCOKOKBaJIi()IKOBAaHMX TEXHIYHHUX
¢baxiBLiB, 37JaTHUX KOMIUIEKCHO I CHUCTEMHO aHalli3yBaTH MpOOJEeMH TEIUIOEHEPreTHUKH Ta
CYMDKHUX raiy3ei, yCBIIOMIIIOIOUYH MPUPOY OTOUYIOUUX MPOIIECIB 1 sIBUIL, 3a0€31evuyBaTu 1 mpo-
BaJIUTU MDKKYJIBTYPHY KOMYHIKAIIIO;

- (popmMyBaHHS BUCOKOT a/IalITUBHOCTI 3/100yBayiB BUIIO1 OCBITH B YMOBaxX TpaHc(opMallii puHKy
npalli yepe3 B3aEMOJIiI0 3 pOOOTOIABIIMH Ta IHIIUMH CTEHKXOJIZIepaMH.



http://tes.kpi.ua/
https://osvita.kpi.ua/

3 — XapaKkTepuCTHKA OCBITHbOI IpOrpaMu

[TpenmeTHa o6acTh

OOQ’€eKT: TEIUIOCHEPreTHYHE OOJAaJHAHHS  TEIUIOBHX Ta  aTOMHHX
CJIEKTPOCTAHLIN;  TEIUIOTeXHIYHE  OOJaJHAaHHA  HPOMHCIOBUX  Ta
KOMYHAJIbHUX MiANPHEMCTB; TApOBi, BOJOTPIHHI KOTIHW; TEIJIOBI ABUTYHH;
TEIUIO- Ta MAcOOOMIHI amapaTH; TEIJIOHACOCHI, XOJIOAWUJIbHI YCTaHOBKH;
TEIJIOHOCHT Ta poOoui TiMa, MPOIECH BHUPOOJICHHS, IEPETBOPECHHS,
nepeaBaHHs, pO3MO/iTy, BAKOPUCTAaHHS €Heprii.

Lini waByanHs: [liarotoBka ¢axiBIliB, 37aTHUX PO3B’S3yBaTH CKJIAJIHI
3arajipHi, CHeliaji3oBaHi 3aJadi Ta TpakTU4HI mpobiemu y cdepi
TEIUIOCHEPTETUKU a00 Yy Mpoleci HaBYaHHs, IO Mepeadayae 3acTOCyBaHHS
TEOpi Ta METOMIB EJNeKTPUYHOI IHXKEHepii 1 XapakTepu3yeThes
KOMIUIEKCHICTIO T2 HEBH3HAYCHICTIO YMOB.

Teopernunuit 3MIiCT MPeAMETHOT 00JIACTi: TEOPETHYHI Ta IPAKTUYHI 3HAHHS
Teopii TermIoMacooOMiHy, TEXHIYHOT TEPMOJAUHAMIKH, T1POra30nHaMiKH,
MIITHOCTi, TOpIHHS, TIEPETBOPEHHS EHeprii, TEeXHIYHOI MeXaHIKH,
KOMIT'FOTEPHHUX TEXHOJIOTIH TMPOCKTYBaHHS B TEIUIOCHEPT CTHIII.

MeTtoay, METOJTMKY Ta TEXHOJIOTIi: OJepKaHHs, epeaadi, e()eKTUBHOTO Ta
€KOJIOTIYHOTO  BHKOPHCTaHHs  CHEprii, CKCIulyaTamii, = KOHTPOJIIO,
MOHITOPUHTY €HEPreTHYHOr0 OOJagHaHHA, MeToau (I3UYHOTO Ta
MaTeMaTUYHOTO MOJICITIOBAHHS Ta OOPOOKHM JaHMX NpU EKCILTyaTarii
00’ €KTIB JisSTTBHOCTI.

IHCTpYMEHTH Ta 00Ja/IHAHHS: OCHOBHE 1 JIONIOMIXKHE YCTaTKyBaHHSs, 3aCO0H
aBTOMAaTH3aIi1 Ta KEepyBaHHS, 3acoom TEXHOJIOT1YHOT O,
IHCTPYMEHTAJIBHOT0, METPOJIOTIYHOrO, A1arHOCTUYHOrO, 1H(GOPMAIiHHOTO
Ta OpPraHi3aIiifHoro 3a0e3MeYeHHs BUPOOHUYUX MTPOIIECIB.

Opienranis OI1

OcsiTHbO-TIpO(eciitHa

OcHoBHUI Pokyc
OIl

CroeuianpHa ocBiTa B ramysi 3HaHb 14 Enektpuuna i1HxkeHepid 3i
crneniainbHOCTI 144 TeroenepreTuka

HabyrTs ocBITHBOI KBasmiikalii 115 BUKOHaHHS NMPOQECiitHOT AisIIBHOCTI y
TeIIOeHepreTuyHii ramysi. Ilporpama 0a3yeTbcs Ha 3arajJbHOBIJOMHUX
HAYKOBUX TIOJIOKEHHSX 13 BpaxyBaHHSIM CYyYacHOTO CTaHY pPO3BUTKY
eHepretuku. IIporpama  cmnpsimMoBaHa  Ha  (QOpMyBaHHS  TaKHX
KOMIIETEHTHOCTEH 3/100yBadiB BUIOi OCBITH, 110 CTBOPIOIOTH MOXKJIMBOCTI
s iX BCeOIYHOro mnpodeciiHoro, IHTENEeKTYyaJbHOIO, COLHAJBbHOIO Ta
TBOPYOT'O PO3BUTKY 3 YpaxXyBaHHSM HOBUX peajiiii 1 BUKJIMKIB ChOTOJICHHS
IUIsL 3IMCHEHHS 1H)KEHepHOi, HayKOBO-JOCHIIHUIIBKOI Ta 1HHOBAIHOI (B
T.4. MDKHAPOHOT) MIsUTBHOCTI. 3100yBadi BUIIOI OCBITH MalOTh MOXJIMBICTh
3100yTH 3HaHHS 13 CYMDKHMX Taiy3ei, OmaHyBaTH CydacHI KOMII IOTEpHI
3acO0M TIPOEKTYBaHHS Ta MOJICTIOBAaHHS TIPOIECIB Ta 1HIN OCBITHI
KOMIIOHEHTH 3aBISIKH MOKJIMBOCTI (DOpMYyBaHHS THYYKOI I1HIHMBIAyaJIbHOI
TpaeKTOPIl HABYAHHS.

Knto4oBi cioBa: TemioeHEpreTuka, TEIUIOTEXHIKa, EHepro30epexeHHs,
TEIJI0- 1 MacOOOMiH, T1pOra3oIuHaMiKa, TETUIOTEXHOJIOTIYHEe 00J1a JHAHHS




OcobmuBocTi OIT

MuixaucnuriinapHa Ta 6aratonpodisibHa MATroTOBKa (DaxiBIiB y Tamysi
TeruioeHepreTuku. [IpoxomkeHns 3100yBauaMy BUIIOT OCBITH MPAKTUKU 32
npodijgeM Ha CIemiali30BaHuX MiAIPUEMCTBAX Ta OMAHYBAHHS CYYacCHHX
IHKCHEpHUX 1 HAYKOBO-IOCHITHUX MiJXOJIB B TEIUIOCHEPTeTHIl 1
eHeprozOepekeHHi. Peamizamiss mporpamu mepenbadyae 3adqydeHHS 10
ayAUTOPHUX  3aHATh  Npo(eciOHaTiB-TPAKTHKIB, EKCHEpPTiB  raiysi,
MPEACTAaBHUKIB POOOTONABIIB Ta IHIIUX CTEHKXOJAEPIB JO OCBITHBOTO
mporecy. YdacTh 3100yBauiB BUIIOI OCBiTH Yy JIITHIX cremiaai3oBaHUX
IIKOJIAX 3 EHEPreTUKHM Ta CTYJICHTCHKHX HAayKOBHX TypTkax. Okpemi
CHELKYPCH MOXYTh BHKJIAJATUCS aHTIIIHCHKOIO (1HO3EMHOI0) MOBOIO.

4 — TIpuaaTHicTh BUMYCKHUKIB /10 MPALEBJIAIITYBAHHS TA MOJAJIbIIOT0 HABYAHHS

[TpunatHicTh 10
npareBIalTyBaHHs

daxiBenp MATOTOBICHUNA IO pPOOOTH B TEIUIOCHEPreTHYHINA Trary3i
BinnmoBinmHOo HarmionanpHoro kmacudikaropa VYkpainu: Kiacudikarop
npodeciii IK 003:2010.

daxisernp 3a kBawiQikanidHuM piBHeM pooit: 3113 EnepreTux

Ilopaneiie HaBUYaHHS

[IponoB:xeHHs HaBYaHHS HA JPYyromMy (MarictepchbKomy) piBHI BUIIIOT OCBITH
Ta/a60 HAOyTTs 10AAaTKOBUX KBasi(iKalii y cucTeM1 HiCIsAUTIIIOMHOT
OCBITH.

5 — BukJjagaHHs Ta OLIHIOBAHHSA

Buxnaganus ta
HaBYaHHS

3aranbHUIl CTUIL HaBYaHHS — 3aBJaHHSA-OpieHTOBaHWN. BukiamaHus
MPOBOJAUTHCS y POpMI: JIeKIii, ceMiHapy, MPAKTUYHI 3aHATT, JJaAOOPaTOPHi
3aHSTTA,; KYpCOBI MPOEKTH 1 POOOTH; PO3PaXyHKOBi, PO3PaxyHKOBO-
rpadiyHi, TOMaIIHI KOHTPOJIbHI pOOOTH, pedepaT, TEXHOIOTIS 3MIIaHOTO
HaBYaHHS, TMPaKTHUKKM 1 €eKCKypcli; BUKOHAHHSA JAMIUIOMHOI pPOOOTH
(mpoexty), caMmocTiiiHa poOoTa 3 MOXJIMBICTIO KOHCYJIbTaliil 3
BHUKJIaJJaueM, IHAWBIAyallbHI 3aHATTSA, 3acCTOCyBaHHS iHQOpMaIliiiHO-
KOMYHIKAI[IMHUX TEXHOJIOT1H (e-learning, oHIalH-JeKIli, ) 3a OKpPEeMHUMU
OCBITHIMH KOMITOHEHTaMH.

O1iHIOBaHHSA

[ToTouHMi Ta cemMecTpOBHI KOHTPOJIb Yy BUIUIAMI JJTAOOPaTOPHHUX 3BITIB,
Mpe3eHTalliif, ece, MUCbMOBUX 1 YCHHMX €K3aMEHiB, 3alliKiB, TECTIB,
MOJAYJIbHUX KOHTPOJBHUX POOIT, 3aXHUCTU KYPCOBHUX POOIT 1 NMPOEKTIB, a
TAaKO 3aXMUCT KBami(ikamiifHOi pPOOOTH OILIHIOIOTHCS BIAMOBIIHO [0
BH3HAYCHUX KpUTEPiiB PEHTHHTOBOT cCHCTEMU OIIHIOBAaHHS

6 — IlporpamMHi KOMIETEHTHOCTI

IaTerpansHa
KOMIIETEHTHICTh

3MaTHICTh PO3B’SA3YBAaTH CKJIAJHI 3arajbHi, CIEMiali30BaHl 3agavi Ta
NpakTU4HI mpobsemu y cdepi TeroeHepretuku Ta (abo) y mporieci
HaBYaHHS, [0 Tlepeadadae 3aCTOCYBaHHS TEOpid Ta METOMIB €IeKTPUIHOL
1H)KeHepii 1 XapaKTepU3y€eThCsl KOMIUIEKCHICTIO Ta HEBU3HAUYEHICTIO YMOB.

3araabHi komnereHTHOCTI (3K)

3K 1

3n1aTHICT peasi3yBaTu CBOI MpaBa i 000B’A3KH SK WieHa CYCIUILCTBA, YCBIAOMIIIOBATH
IIHHOCTI TPOMAJSIHCHKOTO (BUIBHOTO JIEMOKPATHUYHOT'0) CYCHIbCTBA Ta HEOOXI1IHICTD
HOro cTamoro po3BUTKY, BEpXOBEHCTBA IpaBa, MpaB 1 CBOOO JIOJMHU 1 TPOMAJTHIHA
B YKpaiHi.




3naTHiCTh 30epiraTd Ta NMPUMHOXKYBAaTH MOPalbHi, KyJIbTYpHi, HayKOBI LIHHOCTI 1
JIOCSTHEHHSI CYCIUIBCTBA HA OCHOBI PO3YMIHHSI 1CTOpIi Ta 3aKOHOMIPHOCTEH PO3BUTKY
npeaMeTHoi 06macTi, ii MicIsl y 3arajibHil CUCTEMi 3HaHb PO MPUPOIY 1 CYCHIIBCTBO

3K2 Ta y PO3BHUTKY CYCHIJIbCTBA, TEXHIKM 1 TEXHOJIOTiH, BUKOPHUCTOBYBATH Pi3HI BUIU Ta
dbopMu pyxoBOi AKTUBHOCTI JJIsi aKTHBHOTO BIAMOYMHKY Ta BEICHHS 30POBOTO
CIOCO0Y JKUTTS.

3K 3 31aTHICTh BUYMTUCA 1 OBOJIOIIBATH Cy4YaCHUMH 3HAHHSIMU.

3K 4 3aTHICTH 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIIisIX.

3K 5 HaBuuku BukopucTanss iHpOpMaIifHAX 1 KOMYHIKAIlIHHIX TEXHOIOT1H.

3K 6 31aTHICTH /10 MOUIYKY, 0OpOOJIeHHs Ta aHami3y iH(pOopMaIlii 3 pi3HUX HKEpel.

3K 7 3/1aTHICTh MPAIFOBATH B KOMAH/II.

3K8 31aTHICTh CHUIKYBAaTUCS AEPKABHOIO MOBOIO SIK YCHO, TaK 1 HUCbMOBO.

3K9 31aTHICTh IpUAMAaTH OOTPYHTOBAHI PilIEHHS

3K 10 | 3maTHICTh CHIJIKYBATUCS IHO3EMHOKO MOBOIO.

®axoBi komnereHTHOCTI (PK)

DK 1 31aTHICT, 3aCTOCOBYBATH BIJANOBIAHI KUIBKICHI MaTeMaTH4HI METOIU, METOJIH
OPUPOTHUYMX Ta TEXHIYHMX HAYK 1 KOMITIOTEpHE MporpamMHe 3a0e3nedeHHs s
BUPIIICHHS IHKEHEPHUX 3aBJaHb B TEIJIOCHEPTeTUYHIN ranysi.

@K 2 | 3pgarHicTh 3aCTOCOBYBaTH 1 IHTErpyBaTH 3HAHHS 1 PO3YMIHHS IHIIMX I1H)XKEHEPHUX
JUCIUTLIIH JUISI BUPIIICHHS MpodeCciHHUX mMpoOIeM.

@K 3 | 3paTHICTh NPOEKTYBATH Ta €KCILIyaTyBaTH TEIUIOCHEPTeTHUHE 00JIaAHaHHS.

O®K 4 | 3gaTtHiCTh BUSBIATH, KIacH(IKyBaTH 1 OLIHIOBATH €(PEKTUBHICTH CUCTEM 1 KOMIIOHEHTIB
HA OCHOBI BHKOPHCTaHHS aHAJIITHYHUX METOMIB 1 METOIIB MOJICIIOBAHHSI B
TEIUIOCHEPTeTUYHIN rays3i

®OK 5 | 3pgartHicTh BH3HAYaTH, JOCHIMKYBaTH Ta pO3B’sA3yBaTu mpodiemu y cdepi
TETUIOCHEPTETHKH, & TAKOXK 1IeHTU(IKYBAaTH 0OMEKEHHs, BKIIOYAIOYH Ti, 1[0 OB’ s3aH1
3 IHKEHEPHMMHU AacleKTaMu 1 HpoOjeMaMu OXOpPOHM IPUPOIH, CTAJIOr0 PO3BUTKY,
3I0pOB'st 1 OE3MEKH Ta OLlIHKaMU PU3UKIB B TETIOCHEPTETUYHIN raiys3i.

®K 6 | 3partHicTh BpaxoOBYBaTH 3HAHHSA 1 pO3YMIHHS KOMEpLIHHOTO Ta E€KOHOMIYHOTO
KOHTEKCTY IIPU MPUIHATTI pillIeHb B TEIJIOCHEPreTUUHIN ramysi.

O®OK 7 | 3natHicTh BpaxoBYBaTH IMIUPIIMNA MDKAWCUMIUTIHADHUN 1H)KEHEPHUM KOHTEKCT Y|
npodeciiiHiil AISUTLHOCTI B c(hepi TEIIOCHEPTeTHKH.

@K 8 | 3naTHiCTP BHUKOPHUCTOBYBaTM HAayKOBY 1 TEXHIYHY JITeparypy Ta IHII JKepena
iHpopMallii y mpodeciiiHiil JiSUIbHOCTI B TEMJIOEHEPreTUYHIN Tatys3i.

®K 9 | 3gaTHicTh po3po0sATH IJIAHU 1 TPOEKTH ISl 3a0€3MEUYeHHS JOCATHEHHS MOCTaBICHOT
IIEBHOI METH 3 ypaxXyBaHHSIM BCiX acleKTiB BHUPILIYBaHOI MpoOieMH, BKIIOYAIOUU
BUPOOHUIITBO,  €KCIUTyaTallilo, TEXHIYHE OOCITyroByBaHHS Ta  yTWJII3aLIlo
TEIIOEHEPreTUYHOr0 00JIaHAHHS.

@K 10 | 3gatHicTh HOoTpUMyBaTHCs Npo(eciiHUX 1 €TUUHUX CTaHIAapTiB BHCOKOTO DIBHS Y|
JISUTBHOCTI B TEMJIOCHEPreTUYHIN Taiys3i.

OK 11 | 3naTHicTh 3a0e3neuyBaTH SKICTh B TETJIOCHEPT€TUYHIH ramysi.

@K 12 | 3garHicTh 3a0€3MeuyBaTH 3aXHUCT IHTENEKTYalbHOI BIaCHOCTI, TOTYBaTH, 0()OpMIIIOBATH
1 BUKOHYBAaTH KOHTPAKTH B TEIJIOEHEPTeTUYHIN ranysi.

®K 13 | 3gaTHICT, aHaMI3yBaTH METOAM Ta 3acO0M TIJIBUINEHHS TEIJIOBOT E€KOHOMIYHOCTI
€HEPreTUYHOTO 00JIaJHAHHS TEIUIOBUX Ta aTOMHUX €JIEKTPOCTAHIIIN; BU3HAYATH [UISIXH
MOJIepHi3aIlli TEIUIOBOI CXEMH 3 METOI0 IiJIBUIEHHS €KOHOMIYHOCTI Ta HaIIMHOCTI
pPOOOTH TEIUIOBUX Ta aTOMHHUX €JIEKTPOCTAHIIIM.

®K 14 | 3gatHicTh po3poOIATH 1 peai3oByBaTH eHepro3oepiradi 3axXou Npu NPOEKTYBaHHI Ta
eKCIuTyaTarii TEIIOEHEPTeTHYHOTO o0JiaiHaHHS, aHaJi3yBaTu cxemy
TETIOCHEPTeTUYHUX 1 TEIUIOTEXHOJIOTTYHUX YCTAaHOBOK 3 YpaxyBaHHSAM BUMOT O€3MEKH i
Cy4acHUX TEHJEHIIN PO3BUTKY E€HEPreTHKH B 3aJIeKHOCTI BiJ NMPU3HAYEHHS 1 THITY)|
NaJIMBA, SIKE€ BUKOPHCTOBYETHCS.

®K 15 | 3gatHicTh pO3pOOJIATH ONTUMANIbHI KOHCTPYKLII Ta eKCIUTyaTalliiHi peXuMu

TEIJIOOOMIHHOTO OOJIaJiHAHHS; OLIHIOBATH €(EKTUBHICTh 1 3arajbHy €KOHOMIUHICTH)

7



BUKOpUCTAaHHsS pi3HUX BB BEP, HeTpamumiitHux mxepen eHeprii, 00’€KTiB 3
TETIOHACOCHUMH CHCTEMAMH TEIJIONOCTaYaHHSl.

DK 16

31aTHICTh BUKOPUCTOBYBATH CydacHI 1H(GOPMAIIiitHI TEXHOJIOTIi, B TOMY YHCJI Cy4JacH1
3aco0u Komm'toTepHOi Tpadikd, MaTreMaTH4HI METOAM M 1 MOJEIl I TOUIyKY]
ONTUMAIILHUX TEXHOJIOTIYHUX PEKUMIB POOOTH CHEPreTHYHOTO OOJIaTHAHHS TETUIOBHX|
Ta ATOMHHX €JICKTPOCTAHITIH.

7 — IIporpamui pe3yJibTaTH HABYAHHS

ITPH 1

3HaTH 1 PO3yMiTH MaTeMaTHKy, (pi3uKy, XiMil0 Ha PiBHi, HEOOXITHOMY Ul JOCATHEHHS
Pe3yJIbTATIB OCBITHBOI MPOTPaMH.

ITPH 2

3HaTH 1 pO3YyMITH 1HXKEHEpHI HayKH, IO JIeXaTh B OCHOBI CHEIIaJbHOCTI
«TermoenepreTrkay BIAMOBIIHOI cIiemiaizallii, Ha piBHI, HEOOXIMHOMY ISl JOCSATHECHHS
IHIIUX pe3yabTaTiB OCBITHHOI IPOTpaMy, B TOMY YHUCII IMEBHA OOI3HAHICTh B OCTaHHIX|
JOCSITHEHHSIX HAYKH 1 TEXHIKH Y c(hepl TEIIIOCHEPTEeTHKH.

IIPH 3

Po3yMiHHSI MDKIMCHMIUTIHAPHOTO KOHTEKCTY ClelialIbHOCTI « T emioeHepreTuKay.

IIPH 4

AHani3yBaTl 1 BUKOPUCTOBYBAaTH CYYacHI IH)KEHEPHI TEXHOJOTil, MpOLeCH, CUCTEMH 1
obnamHaHHs y cepi TeIIOCHEPTeTHKH.

ITPH 5

O6upatu 1 3acTOCOBYBaTM TMpPHUAATHI THUIOBI  aHANITUYHI, PO3PAaXyHKOBI Ta
CKCIIEPUMEHTAJIbHI METO/IM; TPABUJIBHO IHTEPIPETYBATH PE3YJIBTATH TAKUX JTOCIIKCHb.

IIPH 6

BusiBnsatu, QopmymioBaTH 1 BHpINIyBaTH IHXEGHEPHI 3aBJaHHS Yy TEIUIOCHEPTETHII,
PO3YMITH BAXKIUBICTh HETEXHIYHMX (CYCILIBLCTBO, 3J0pPOB's 1 Oe3meka, HaBKOJHIIHE]
CepEeJIOBHUIIE, EKOHOMIKA 1 MPOMUCIIOBICTh) OOMEKEHB.

IIPH 7

Po3po0msiTi 1 mpoeKkTyBaTH CKIaAHI BUPOOM B TEIIOGHEPreTHYHIN raiysi, Mpolecu i
CUCTEMH, IO 33JI0BOJILHSIOTh BCTAHOBJICHI BUMOTH, SIKi MOKYTh BKIFOYaTH OOI3HAHICTH
PO TEXHIYHI i HETEXHIUHI (CYCHUIbCTBO, 30POB'S 1 Oe3leka, HAaBKOJIUIIHE CEPEIOBUIIIE,
€KOHOMIKa 1 MPOMHUCIIOBICTB) aCIEKTH.

I1PH 8

3acTOCOBYBATH MEPENIOBI JOCATHEHHS €JIEKTPUYHOI 1HXKEHepli Ta CyMIKHUX Taiy3eil npu
MIPOEKTYBaHH1 00’ €KTIB 1 IPOIECIB TEMIOCHEPTETUKH.

I[TPH 9

BwMiTtu 3Hax01uTH HEOOX1IHY iH(OpMaLlil0 B TEXHIYHIN JiTepaTypi, HAyKOBHX 0a3ax TaHUX
Ta IHIIMX JoKepenax 1H(opmallii, KpUTUYHO OLIIHIOBATH 1 aHAII3yBaTH ii.

ITPH 10

3HaTH 1 pO3yMITHM TEXHIYHI CTaHJApTH 1 MpaBWwiIa TexHIKW Oe3nekun y chepi
TEIIOCHEPT eTHKHU.

IMPH 11

Maru naGopaTopHi / TeXHIYHI HaBUYKH, IJIAHYBAaTH 1 BUKOHYBAaTH E€KCIEPUMEHTANbHI
JOCIIJKEHHSI B TETUIOEHEPTETUIll 3a JOMOMOTOI0 CYYaCHHX METOAMK 1 oOJagHaHHSA,
OLIIHIOBATH TOYHICTb 1 HAAIWHICTh pe3yIbTaTIB, POOUTH OOIPYHTOBAaHI BUCHOBKH.

IIPH 12

Po3ymiTi OCHOBHI METOAMKH MPOEKTYBAHHSA 1 JOCTIIKEHHS B TEIUIOCHEPTeTHUIl, a TAKOK
X OOMEXEHHS.

I1PH 13

Po3ymiTi KJIIOHOBI acleKTH Ta KOHIIEMLIi TEMJIOE€HEPreTHUKH, TEXHOJOrli BUPOOHUIITBA,
nepeaayi, po3noAlTy i BAKOPUCTAHHS €Heprii.

IIPH 14

Matu HaBUUYKH PO3B’SI3aHHS CKJIAJIHUX 33/1a4 1 MPAKTUYHHUX MPpoOeMm, o nepeadadarTh
peamizaiiio 1H)KEHEPHUX TIPOEKTIB 1 TPOBEACHHS JOCHIDKEHb BIATOBIAHO 10
crieryamsarii.

ITPH 15

Po3yMiTH OCHOBHI BIaCTUBOCTI Ta OOMEKEHHS 3aCTOCOBYBAaHMX MaTepiajiB, 00JaAHaHHS
Ta IHCTPYMEHTIB, 1H)KEHEPHHUX TEXHOJIOT1H 1 MPOLECIB.

IIPH 16

Po3yMiTH HeTexHi4HI (CyCHIbCTBO, 370pPOB's 1 Oe3leka, HABKOJMIIHE CepelOBUILE,
€KOHOMIKa 1 IPOMUCIIOBICTH) HACIJIKH 1HKE€HEPHOT MPAKTHUKH.

IIPH 17

ApryMeHTyBaTH 1 JOHOCUTH CYIKEHHS, K1 BiAOMBAIOTH 1H)KEHEpHI pillIeHHS B cdepi
TEIJIOEHEPreTUKY Ta BIAMOBIIHI COLiaIbHI, €KOJIOTIYHI Ta €TUUHI MpobieMu 10 (axiBIiB
1 He(axiBIIiB.

ITPH 18

BMmitu kepyBatu mpodeciifHOIO AiSIBHICTIO, y4yacTi y poOOTI Haja MPOEKTaMH,
BI/IMOBITAJILHOCTI 33 IPUUHATTS PillIeHb y c(hepl TeIIIOCHEPTETHKH.
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ITPH 19| Bonoaitu

HEOOXITHUM HAyKOBUM TIAIPYHTSAM Ta METOAWKAMH  TUIAHYBaHHSI

eKCIIEpUMEHTAIBHUX JOCITIDKEHb CHenru(IYHOTO TEIIOBOTO YCTATKyBaHHS TEIUIOBHX 1
ATOMHHX €JIEKTPOCTAHITIH.

ITPH 20| Bonoxaitu

METOJaMU HaYKOBOT'O I[OCJ'Ii,Z[}KeHHH npoueciB TCIIOCHEPTICTUYHOT'O

o0JaiHaHHs, a TAKOXK BMITH €()eKTUBHO 3aCTOCOBYBATH CYYaCHI €JIEKTPOHHI 3aCO0H 00
TEXHOJIOTIYHOTO KOHTPOJIIO, pPEeeCTparlii
napaMeTpiB NPH JOCIIPKEHHI Ta TPOCKTYBaHHI TEIIOCHEPTETHYHOT'O YCTATKYBaHHSI.

Ta TOAAIBIIOT OOpPOOKH BHMIPIOBAILHUX

ITPH 21| Bmitu BupimiyBati 3aBoaHHs, siKi MOTPeOYIOTh KOMIUIEKCHOTO MiJXOMY 1O peaizaiii
1H)KEHEPHUX MPOEKTIB 1 BUKOHYBATH JOCIIHKEHHS BIIMOBIIHO 0 OCBITHBOI IPOTPaMH.
8 — PecypcHe 3a0e3meueHHsi peaJii3anii nporpamMu
Kanpose BinmoBigHO 10 KaapoBHX BUMOT IWIOAO 3a0€3MEUYCHHS TMPOBAKECHHS
3a0e3IeYyeHHs OCBITHBOI JISUTBHOCTI JJIA  BiamoBimHoro piBHA BO, 3aTBeprkeHUX
[TocranoBoro Kabinery MinictpiB Ykpainu Bix 30.12.2015 p. Ne 1187
(unanami) B pemakmii Big 23.05.2018 p. Ne 347. Peamizamiss mporpamu
nepeadavae 3aqy4eHHsT IO OCBITHHOTO MpoIiecy MpodecioHamiB-IpaKkTHKIB,
eKCIIEPTIiB raixysi, IpeJICTaBHUKIB pOOOTOIABIIIB Ta 1HIIMX CTEUKXOJIEPIB.
MarepiansHo- BignoBimHO 10 TEXHONOTIYHMX BHMOT MIOJO MaTepialbHO-TEXHIYHOTO
TEXHIYHE 3a0e3medYeHHs] OCBITHROI MIsUIBHOCTI BiammoBigHOTO piBHsA BO, 3aTBepIKeHNX
3a0e3neueHHs [MocranoBoro Kabinery MinictpiB Ykpainu Bixm 30.12.2015 p. Ne 1187

(unaHMK) B penakiii Big 23.05.2018 p. No 347.
[Ipu migroroBmi QaxiBIiB BUKOPUCTOBYETHCS  CydacHE
3abe3necuenns: Kommac, Ansys, AutoCAD, Solid Works.

IporpaMHe

Iadopmartiiine Ta

BiamoBigHO [0 TEXHOJOTIYHMX BHUMOI IMIOAO0 HABYAJIbHO-METOIUYHOIO Ta

HABYAJILHO- iHopmariiiHoro 3a0e3MmedYeHHs] OCBITHBOI JISJILHOCTI BiJITOBIIHOTO PiBHS
METOAUYHE BO, 3arBepmxenux IlocranoBoro Kabinery MinicTpiB VYkpaiHu Bix
3a0e3IeYeHH 30.12.2015 P No 1187 (qHHHHﬁ) B peﬂaKHﬁ BiII 23.05.2018 o8 Ne 347.
[Tpu opranizaiii i MPOBEAEHI OCBITHBOT'O IIPOIECY 3aCTOCOBYIOTHCS pecypcu
HayKOBO-TeXHI4HOi 010moTekn imeHi I'.1.J][enncenka HamionansHoro
TEXHIYHOI'0 YHiBepcuTeTy YKpainu «KUiBChbKUil MONITeXHIYHUNA THCTUTYT
imeHi Iropst Cikopcbkoro»
https://www.library.kpi.ua/
9 — AkaneMiuyHa MOOITBHICTH
HamionansHa MoxJIHBICTh YKJIaJJaHHs YOl PO aKaJeMiuHy MOOLIBHICTh Ta PO MO/ABIHHE
KpenuTHa JUTIOMYBaHHS.
MOOLJIBHICTh
MixnapoaHa VYroaa 13-UA no nporpami noasiiiHoro quruiomy 3 YHisepcuteToM Jla
KpeIuTHA Jlanyna (KopomnicTBo Icmanis)
MOO1IBHICTh VYrona NUA-CH-4 no nporpami moJiBiiHOTo JUIJIOMY 3 IHCTUTYTOM
enepretuku AH nposinnii [lanayn (M. Y3susaus, KHP)
VYroaa no Iporpami noasiitHoro aumiomy 3 EBpasiiicbkum HarionansHum
VYuiBepcurerom im..JI.M.I'yminsoBa (M. Actana, Kazaxcran)
VYrona mo IIporpami moasiitHOTO mummiomy 3 Ononbebkoro [TomTexHiKor0
(M.Omome, [Tonpma)
VYroaa npo MiKHapoJIHY akaaeMiuyHy MooOibHICTh (Epazmyct+ K1)
3 bu3pKOCX1HUM TEXHIYHUM YHiBepcuTeToM (M.AHKapa, TypeudnHa)
VYroaa npo MiKHapoJIHY akaaeMiuyHy MoOibHICTh (Epazmyct+ K1)
3 [lomitexniyaum yHiBepcureroM (M.Banencis, KopomnicTBo Icnanis)
HaBuanns Jnist 1HO3eMHUX TPOMAJIsTH HaBYaHHS 371 ICHIOETHCSI aHTIIICHKOI0 MOBOIO, a
1HO3EMHUX yKpaiHChbKa MOBa BUBYA€ETHCS SIK 1HO3EMHA.

3100yBaviB BUIIO]
OCBITH



https://www.library.kpi.ua/

2. HIEPEJIK KOMIIOHEHT OCBITHBOI ITIPOIr'PAMUA

OcCBITHI KOMIIOHEHTU o dopma
Kox o/k | (HaBYaIbHI JMCLHMILIIHK, KypCOBi poekTH (poGorn), | KUIBKICTE MiICYMKOBOTO
IPaKTUKY, KBaidikamiitna podora) KpCAUTIB KOHTPOJTIO
1 2 3 4
1. O60B’s13k0Bi (HopMaTuBHi) kKoMnoneHTH OII
1.1. I[luxJj 3arajibHOI MiATOTOBKH
301 Buiia MmaTemaTuka 17,0 eK3aMeH
302 dizuka 10,0 eK3aMeH
303 ImkeHepHa rpadika 7,9 €K3aMeH
30 4 KynbpTypa MOBH Ta J1IJI0BE MOBJICHHS 2,0 3aITiK
305 Marepiano3HaBCTBO Ta TEXHOJIOTISI MaTepialliB 3,5 3JTIK
306 ®di3znuHe BUXOBAaHHS 3,0 3ajiK
307 IHo3eMHa MoOBa 6,0 3aIK
30 8 Ximis 4,0 3aJiK
309 TeopeTnyHa MexaHika 4.0 eK3aMeH
30 10 | YkpaiHa B KOHTEKCTi iCTOPHYHOTO PO3BUTKY €Bpornu 2,0 3aJiK
30 11 | OcHOBH €IEKTPOTEXHIKH Ta €ICKTPOHIKH 4,0 3aJiK
30 12 | [ndbopmartiiini TeXHOJIOTIi 6,5 3aIK
30 13 | ExkoHomika i oprasizaiiisi BApOOHHIITBA 4,0 3aITiK
30 14 | OxopoHna nparii i TUBUTEHUHN 3aXHCT 4,0 3aITiK
30 15 | InozemHa moBa npodeciiHOro cpsMyBaHHS 6,0 eK3aMeH
30 16 | Exomoris 2,0 3aI1K
30 17 | ®@inocodis 2,0 3aITiK
30 18 | IIpaBo 2,0 3aITiK
1.2. Ilnka npogeciiiHol MiATOTOBKH
[0 1 ['imporazoanHaMika 6,0 eK3aMeH
10 2 TexHiYHA TepMOIUHAMIKA 9,5 eK3aMeH
10 3 TemmomacooOMiH 11,5 eK3aMeH
110 4 KypcoBa po6ora 3 TermioMmacoooMiHy 1,0 3aUTIK
I10 5 TexHiyHa MEXaHIKa 6 €K3aMeH
I10 6 [TanuBo Ta o6nagHaHHS IS OTO CHIAIOBAHHS 4,5 3aUTIK
110 7 KotenbHi ycTaHOBKH 6,5 €K3aMeH
1O 8 KypcoBuii mpoexT 3 KOTEJILHIX YCTaHOBOK TEILIOBHX 15 saltix
CJICKTPUIHUX CTAHIIH
110 9 TypOiHu TEMJIOBHUX Ta AaTOMHHX €JIEKTPUYHUX CTAHIIIN 6,0 €K3aMeH
10 10 KypcoBuii mpoexT 3 'Tuyp6iH TEIJIOBUX Ta aTOMHHX 15 saltix
CIICKTPUIHUX CTAHIIIH
1O 11 | TemnsoBi Ta aTOMHI €JIEKTPOCTAHIIII Ta YCTAHOBKH 6,5 €K3aMeH
ITO 12 | TemnoTexHOJOTIUHI MPOIECH Ta YCTAHOBKU 6,0 3aITiK
o 13 KypcoBa po6oTa 3 TerIoTeXHOJIOTUHUX MPOIIECIB 1 10 satix
YCTaHOBOK
I10 14 | TemnoTexHiuHi BUMIPIOBaHHS 4,0 3aJiK
I10 15 | BigHOBIIOBaNIBHI JAKepesia eHeprii 3,0 3aJTiK
I10 16 | Hacocu Ta TemioBi IBUTYHH 4,0 3aJiK
10 17 IlepepnumnioMHa npakTuka 6,0 3aITK
I10 18 | JlumutomHe MpOeKTyBaHHS 6,0 3aXHCT
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1] 2 | 3 4
2. BubipkoBi komnonentu OI1
2.1. Iluka 3arajibHOI NiArOTOBKH
(Bu0ipkoBi 0CBiTHI KOMIIOHEHTH 3 3arajibHOYHiBepcuteTchbkoro Karasory)
3B 1 OcsitHaiit kommonenr 1. 3Y-Karaor 2,0 3aI1K
3B 2 | OcsitHiii komnioHeHT 2. 3Y-Karanor 2,0 3aJiK
2.2. ukJa npodgeciiiHOI MIATOTOBKH
(Bu0ipkoBi 0CBiTHI KOMIIOHEHTH 3
MixkdakyabTeTchbKkoro/gpaxkyabrercbkoro/kadenpaabsioro Karasorib)
IIB 1 OcgitHiit komnoHeHT 1. @ - Karanor 4,0 eK3aMeH
I1IB 2 OcsiTHi# koMioHeHT 2. @ - Karanor 4,0 e€K3aMecH
IIB 3 OcsiTHii koMioHeHT 3. @ - Karanor 4,0 eK3aMeH
I1B 4 OcsirtHit kommonent 4. @ - Karanor 4,0 eK3aMeH
I1B 5 OcsiTHi# KoMIIOHEHT 5. @ - Karanor 4,0 3aIiK
IIB 6 OcsiTHi# KoMITIOHEHT 6. @ - Karanor 4.0 3aIiK
1B 7 OcsiTHi# koMIoHeHT 7. @ - Karanor 4,0 3aIiK
IIB 8 OcsitHil koMmnoHeHT 8. @ - Karanor 4,0 3aJIiK
I1B 9 OcsirtHit kommoneHT 9. @ - Karanor 4.0 eK3aMeH
I1B 10 | OcBitHi#t kommnouedT 10. @ - Karanor 4,0 3aIiK
IIB 11 | OcBiTHi#i kommnoneHT 11. @ - Karanor 4,0 3aIiK
IIB 12 | OcBiTHi# kommnoneHT 12. @ - Karanor 4,0 3aIiK
IIB 13 | OcsitHi#t komnounedT 13. @ - Karanor 4,0 3aIiK
IIB 14 | OcBiTHi# komnoneHT 14. @ - Karanor 4,0 3aIiK
3aranpHuii 00CAT 000B’SI3KOBHX KOMIIOHEHTIB: 180
3aranpHuil 00cAT BUOIPKOBUX KOMIIOHEHTIB! 60
O06csr ocBiTHIX KOMIIOHEHT, HI0 3a0e3ne4yrTh 3100y TTH 180
KOMIETeHTHOCTEeH, BU3HAYEHHX CBO:
3ATAJIBHUU OBCSAT OCBITHBOI ITPOI'PAMHA 240
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3. CTPYKTYPHO-JIOI'TYHA CXEMA OCBITHBOI IPOT'PAMU

Cemecmp 1 Cemecmp 2 Cemecmp 3 Cemecmp 4 Cemecmp 5 Cemecmp 6 Cemecmp 7 (emecmp 8
. . TennoMacoodMin. - Kameauni yemawoBiu
Buwa mamemamuka == TexHiYyHa mepnodwamxa KypcoBio podoma | Tenan8i ma amomui enekmpocmanuil’ ma ycmaxobiu =1 7EC Kypeobui npoexm | _
— Qizuka == [ridpozosodunamiva TensnoMacoodmMiH KomensHi yom anobruy TEC
TennomexxoAnozivHi npoyecu ma
ycmgHoBku —
. - OcBimHid koMnoHeHm
T !‘HHE’HEPHG 2pagpika quIJOpMGUIUHF mexHoAo! 12 K-Kamanoz
i OcBimwit komMnonenm
|_| Mamepianosnabembo ma| Tenaamexiiii Fxonozis OEBJT’;& '&o:;j:;.ﬁm Typdiky TEC ma AEC  |= X 'TT’W S;_ M 13 K-Kamanoz
mexHoA02(A Momepiand BumipoBarHa Kypcout npoexm ypcafa padomo
. . . . , P OcBimHid koMnoHexm
] TeopemuyHa MexoHika TexHiyHa i MexaHika Typ5fHu TEC ma AEFC Grﬁ;mf;uﬁxonnunenm 14 K-Kamanoz
-Ramanoz
]
‘M ,,g;ﬁ?:;ﬁﬁiﬁ;f; dovo OcBimuiis Kornonenm Ocbimuio komnoxerm OcBimuiii xomnoreHm
=
Kynsmypa Mabu ma Ximis s 2 K-Kamanoz 5 K-Kamanoz 10 K-Kamanoz
dinoBe MoBneHHa
OcroBy OcBimuid koMnoHeRm
eABKMPOMEXHIKY ma (IJMGEO(PI'R Hazuimasi ma 3 K-Kamasoz OcBimail komnoxesm OcBimuili koMroHeHm fepeddunnomia
enekmponiky ] menaoli dBuzynu 6 K-Kamanoe 11 K—Kamanos npakmuka
Ykpaing B konmekcmi lil
icmopuyHoeo posBumky Mono8ambansHi OcBimnid keMnoxesm OcBimnid kaMnowesm Oxopana npayi | - Aunnomse
Ebponu dwepens exepaii’ 4 K-Kamaonoe 7 K-Kamaanz yuBineHul 2axucm [ npoexkmyBaoxua
: OcBimuid komnonexnm 1 OcBimnid kemnonenm 2 OcBimuid komMnoxenm i - -
mobauiino-indecmuuis
®izuyHe  BuxobarHa S Komonos 0 Kamoe lMpabosnabcmbo 3 Koo pabeuine inbecruina
IHozemHa | MobBa IHozemna moba npogiecioHozo cnpamybBauHa
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4. ®OPMA ATECTAIIIi 3/IOBYBAUIB BUIIIOI OCBITH

Atecraniiss  3100yBauiB  BHIIOi OCBITM 3a OCBITHBOIO mporpamoro «TermoenepreTuka Ta
TEIUIOCHEPTeTHYHI YCTAaHOBKH €JICKTPOCTaHIii» crerianbHocTi 144 TerutoeHepreTuka MpPOBOJUTHCS Y
dbopMi 3axucTy KBamidikamiitHoi poOOTH Ta 3aBEPIIYETHCS BUIAYOI0 JTOKYMEHTa BCTAHOBJICHOTO 3pa3Ka
PO MPHUCYKEHHS HOMY CTyIeHs OakajiaBp 3 MPUCBOEHHSAM KBamidikaiii: 6akagaBp 3 TEIUIOCHEPTeTHKU
3a OCBITHBO-TIpoeciitHOI0 mporpamoro  «TermmoeHepreTuka Ta TEIUIOEHEPTETHYHI  YCTAHOBKH
EJIEKTPOCTAHIIIN».

Kpamidikariitna podota nepeBipseThCs Ha IJIariaT Ta MICis 3aXUCTY PO3MILIYEThCA B PEMO3UTOPIT
HTB YHiBepcuteTy /isl BIIbHOTO AOCTYIY.

Burmyckna aTecrartisi 341l CHIOETHCS BIIKPUTO Ta MYOJIIYHO.
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5. MATPULS BIAITOBIZIHOCTI ITIPOTPAMHUX KOMIIETEHTHOCTEN KOMIIOHEHTAM
OCBITHBOI IPOI'PAMU

301|302|303|304|305|306(307|308({309(3010|3011|{3012({3013(3014|3015|3016|3017|3018

3K 1 + + + +

3K 2 + + + + +

3K 3 + + + + + + + + + + + + + + + +

3K 4

+
+
+
+
+
+
+
+
+
+

3K 5 + +

3K 6 + + + + + +

3K 7 + + + + + +

3K 8 T T

3K9 + + +

3K 10 + +

DK 1

OK 2 +

PK 3 + + +

DK 4

DK 5

+
+
+

DK 6

+

+
+l+ |+ |+ ]|+ ]+

DK7 | + + + + + + +

DK 8 +

DK 9 +

DK 10

+
+
+
+
+
+
+
+
+

|+ +]+

DK 11 | + + + + + + + +

®K 12

OK13 | +

PK 14

®K 15

|||+ +

DK 16
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o1 MO2 | MO3 | MO4 | MOS | MO6 | MO7 | MO8 | MOY | MO10| MMO11| MO12| MO13| MO14| MO 15| MO 16| IO 17| IO 18
3K 3 + + + + + + + + + + + & + + + + + +
3K 4 + + + + + + + + + + + + + + + + + +
3K5 + + + + + +
3K 6 + + + + + + + + +
3K7 + + + + +
3K 8 + G + + +
3K 9 + + + + +
3K 10 + + + + + + + + + + + + + +
DK 1 + + + + + + + + + + + + +
®K 2 + + + + + + + +
DK 3 + + + + + + + + + + +
DK 4 + + + + -+ + + + + + + + +
DK S + +
DK 6 + + + + + + + + +
DK 7 + + + + + + + + + + + + +
DK 8 + + + + + + + +
DK 9 + + + + + + + + + + + + + +
DK 10 + + + + + + + + + + + + + +
DK 11 + + + +
PK 12 + + +
@K 13 + + +
DK 14 + + +
PK 15 + + +
DK 16 + + +
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6. MATPULA 3ABE3IIEYEHHS TPOT'PAMHUX PE3YJIBTATIB HABYAHHSA BIAINIOBIJITHUMUA
KOMIIOHEHTAMM OCBITHBOI IPOI'PAMU

301/302| 303 [304/305(306/307|308(309/3010(3011|3012|3013|3014|3015/3016|3017|3018

INPH 1 + + + +

IIPH 2 + + + + + +

MmPH3 | + + + + + + +

+
+
A
.
+
+

IIPH 4 + +

+

IIPH 5

MPHG | + + + + + + +

IIPH 7 + +

NMPHS | + + + + + + + +

+| [+ +

IIPH 9 +

ITPH 10 + +

ITPH 11 + + +

ITPH 12 + +

+ |+ |+ |+

IIPH 13

IIPH 14

++|+]+

ITPH 15 +

ITPH 16 + + + + +

ITPH 17 + + +

ITPH 18 + + + + + +

nPH19| + + +

+ +
IIPH 20 + + + + + +

ITPH 21 + + + +
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o1

1O 3

11O 4

IO 5

O 6

o7

o 8

o9

110 10

1o 11

1O 12

1O 13

11O 14

110 14

11O 15

110 16

IIPH 1

ITPH 2

IIPH 3

IIPH 4

+

ITPH 5

=+

ITPH 6

ITPH 7

++|+|+

IIPH 8

IIPH 9

+

IIPH 10

IIPH 11

N N S N S S

IITPH 12

|||+ ]|+

||| ]+ +

ITPH 13

ITPH 14

+

+

+

IIPH 15

IIPH 16

++| |+ +]+

IIPH 17

ITPH 18

ITPH 19

ITPH 20

+

ITPH 21

+ 4|+ |+ +
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