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1. MIPO®LIb OCBITHBOI IPOIT'PAMU

3i cnewianbHOCTi 144 TermioeHepreTuka

1 — 3araabHa indopmanis

[Tona 3BO Ta iHCTH-
TyTy/QaKkyiabTeTy

HarionanbHuil TexHiuHuil yHiBepcuteT Ykpainu «KuiBCbkUi MOJMITEXHIUHUH 1H-
ctuTyT iMeHi Iropst CiIKOpCHKOT0Y, TETUIOCHEPTEeTUIHHIN (PaKyIbTET

CTyniHb BHUIIOI OCBITH
Ta Ha3Ba KBamidikarii
MOBOIO OpHUTiHAITY

Crymiab BUIIOT OCBITH — OakanaBp
OcaitHs kBaiikairis — 6akagaBp 3 TEIJIOCHEPTETUKHI

Pisens 3 HPK

HarionanbHa pamka kBamidikaiiiii Ykpainu — 7 piBeHb

Odimiiina Ha3Ba OCBIT-
HBOI ITpOrpamMu

[TpomucioBa Ta MyHIIIUITAJIbHA TETJIOCHEPTETHUKA 1 €eHEPro30epeIKEeHHS

Tun quniomy Ta o0csr
OCBITHBOI ITPOrpamMu

Juniom GakanaBpa, OIMHUYHUMN,
tepMiH HaBuaHHs 240 kpeauTis, 3 poku 10 micsiiB

HasBHicTs akpenuTartii

Ceprudikar mpo akpenuraiiro cepist HJ[-IV Ne 1158081 Bix 2.06.2013 Bumanuii
MiHiCcTEepCTBOM OCBITH 1 HAYKH YKpaiHH
ITepiox akpenuraiii: 3 2013 poky mo 2023 pix

IlepenymoBu

HasBHICTH CTyneHs MOBHOI 3arajibHOi CEpeIHbO1 OCBITH

Moga(u) BUKIIaTaHHS

VYkpaiHchKa/aHTIiHCbKa

Tepwmin aii OCBITHBOI
porpaMu

Jlo HacTymHOT akpeauTaItii

InTepuer-agpeca nmoc-
TIHHOTO PO3MIILICHHS
OCBITHBOI ITPOTrpamMu

http://tpt.tef. kpi.ua

2 — MeTa OCBIiTHBOI IPOrpamMu

[TinroroBka (axiBIriB,

3IaTHUX CaMOCTIHHO €KCIUTyaTyBaTH TEIJIOCHEPTeTUYHI CUCTEMH; ITPOBOJUTH 1H-

KEHEpHI poOOTH B chepi eHeproeeKTUBHUX TEXHOJIOT1H, EKOJIOTIHHOT Oe3MeKH.

3 — XapakTepucTHKa OCBITHHOI MPOTrpaMu

[IpeameTHa o0aacTh
(ramy3b 3HaHB, CHEIT-
QJIBHICTH)

rany3b 3HaHb 14 EnekTpudna iH)KeHepis
crienianbHicTh 144 TemmoenepreTuka

OpienTarrist OCBITHBOI
porpaMu

OcBiTHBO-TIpOdEciiiHa

OcHoBHHi hokyc
OCBITHBOI ITpOrpamMu
Ta creriami3anii

CrertiasibHa OCBiTa B raiy3i 3HaHb 14 EnexTpudHa iHKeHepis 31 CreriaabHOCTI
144 TenmoeHnepreTuka

KirouoBi crioBa: TermoeHepreTuka, Terodiznka, eHepro30epekeHHs, TerI000-
MIHHI POIECH, TETUIOTEXHOJIOTIUHE 00JIaTHAHHS

Ocob6mmBocTi TIpo-
rpamu

Bes ocobnuBocTeii.

4 — IlpuaaTHicTh BUNIYCKHUKIB /10 NPALEBJIAIITYBAHHS TA NOJAJIbIIOT0 HABYAHHS

[IpuaaTHicTs 10 Npa-
].[CBJ'IaH_ITYB aAHHA

daxiBelp MiArOTOBICHUN J0 pOOOTH B TEIJIOCHEPTETHYHIN Tamy3i BiamoBiaHo Ha-
1ioHaJabHOTrO KiaacudikaTopa Ykpainu: Kinacudikarop npodeciit JIK 003:2010.
daxisenp 3a kBaidikamiitaum piBHeM poOiT: 3113 Enepreruk

Tlomanpine HaBYaHHS

[IpooBKEeHHS OCBITH 3a APYTUM (OCBITHBO-IPOQECIHTHIM 200 OCBITHBO-
HAyYKOBHM) PIBHEM BHIIIOi OCBITH

5 — BukjaagaHHd TAa OiHIOBAHHSA




Buknaganus ta Ha- Jlexii, mpakTH4HI Ta CEMIHAPCHKI 3aHATTS, KOMII' FOTEPHI IIPAKTHKYMH 1 J1abopaTo-
5 5 ™

BUAHHS pH1 pOOOTH; KypCOBI MPOEKTH 1 pOOOTH; PO3PAXYHKOBI, PO3pPaxyHKOBO-TpadiuHi,
JIOMAIITHI KOHTPOJIbHI po00TH, pedepaT, TEXHOJOTIS 3MIIIAHOTO HABYAHHS, MPaK-
THKH 1 €KCKYPCii; BAKOHAHHS JUTIJIOMHOTO MPOEKTY (pob0oTH) GakazaBpa
O1iHIOBaHHS PeliTnHroBa CUCTEMa OIIHIOBAHHS, YCHI Ta MICHhMOBI €K3aMEHHU.

6 — IlporpaMHi KOMIIETEHTHOCTI

InTerpanpHa KoMIle- | 31aTHICTH PO3B’SI3yBaTH CKJIAJIHI 3arajibHi, CIeliaai3oBaHi 3a1a4i Ta MpaKTHYHI

TEHTHICTh po0JIeMHU TEIUIOCHEPTETHYHOI TaTy31 a00 y Ipolieci HaB4aHHs, 1110 Tiepeadaydae
3aCTOCYBaHHS MEBHUX TEOPIN Ta METOIB eNEKTPUYHOT 1H)KEHepii 1 XapakTepusy-
€THCS] KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3arajabHi komnereHTHOCTI (3K)
3K1 31aTHICTh BYUTHUCS 1 OBOJIOAIBATH CYYaCHUMH 3HAHHSIMHU.
3K2 | 3naTHiCTh 3aCTOCOBYBATH 3HAHHS y IPAKTUYHUX CUTYAIliSIX.
3K3 3/1aTHICTh BUKOPUCTAHHS 1HPOPMALIHHUX 1 KOMYHIKAI[ITHUX TEXHOJIOTIH.
3K4 31aTHICTH 0 TONIYKY, 0OpoOJIeHHs Ta aHai3y iHdOopMaIlii 3 pi3HUX JHKEPEIL.
3K5 31aTHICTh IPAIIOBATH B KOMaH]II.
3K6 31aTHICT CHIJIKYBATUCS JEPKaBHOIO MOBOIO SIK YCHO, TaK 1 MUCHMOBO.
3K7 | 3natHicTh npuiiMaTH OOIPYHTOBAHI pillIeHHS.
3K8 31aTHICTh CHIJIKYBATUCS 1HO3EMHOIO MOBOIO.
®axoBi koMneTeHTHOCTI cneniajabHocTi (PK)
31aTHICTh 3aCTOCOBYBATH BIAMOBIIHI KiTbKICHI MaTeMaTH4YHI, HAyKOBi 1 TEXHIYHI METOIH 1
OK 1 KOMITFOTEpPHE TIPOrpaMHe 3a0€3MeUeHHs 1711 BUPIIICHHS 1H)XKCHEPHHUX 3aBaHb B TEIJIOCHEpre-
TUYHIN ramysi.
®K 2 | 3maTHICTH 3aCTOCOBYBATH 1 IHTETPYBATH 3HAHHS 1 PO3YMIHHS 1HIIMX 1H)KCHEPHUX JTUCIMILTIIH.
K 3 BHaT.HiCTb MIPOJAEMOHCTPYBATH NMPAKTHYHI 1H)KEHEpHI HAaBUYKH MIPH MPOEKTYBAHHI Ta eKCILTya-
Tallli TeIIOEHEPreTUYHOr0 00JIa THAHHS.
DK 4 3l[a"FHiCTb TPOJICMOHCTPYBATH 3HAHHA 1 pO3yMiHHS MaTeMaTUYHUX MPUHIMIIB 1 METO/IB, He-
00X1HHUX B TEIJIOCHEPTeTUYHIN ramysi.
3aTHICTD BUSBIATH, KIacU(iKyBaTh 1 onucatu €(eKTUBHICTh CUCTEM 1 KOMIIOHEHTIB Ha OC-
DK 5 HOBI BUKOPHCTaHHS aHAJTITUYHUX METOJIIB 1 METO/IIB MOJICIIOBAHHS B TEIJIOCHEPTEeTUYHIN ra-
Ty3i.
3MaTHICTh AOCTIHPKYBATH Ta BUSHAYUTH MPoOIeMy 1 i1eHTHU(hIKYBaTH OOMEKEHHS, BKIFOYAr0-
@K 6 | um Ti, 110 OB sA3aHI 3 MPOOIEMaMU OXOPOHHU MIPUPOIH, CTAIOTO PO3BUTKY, 37I0POB'S 1 OE3MEKH
Ta OIlIHKAaMU PU3UKIB B TEIUIOCHEPTCTHUYHIN Tajy3i.
OK 7 31aTHICTh MPO/IEMOHCTPYBATH 3HAHHS 1 pO3yMIiHHSI KOMEPIIIIHOTO Ta €EKOHOMIYHOTO KOHTEKC-
TY B TeIJIOCHEPTeTUYHIN ramysi.
DK 8 31aTHICTh TIPOJEMOHCTPYBATH pOSYMiHHH HMIUPIIOTO MDKIUCIUTIIIHAPHOTO 1HXXEHEPHOTO
KOHTEKCTY 1 HOr0 OCHOBHHX MPHHIIUITIB.
DK 9 BHaTHicTL JIeMOHCTPYBATH PO3yMiHHSA MATaHb BUKOPHCTAHHS TEXHIYHOT JIITEPaTypH Ta IHIINUX
JpKepen iH(opMallii B TeII0eHepreTHYHIN Tays3i.
3M1aTHICTh PO3POOJIATH TIJIAHU 1 TPOSKTH JIJIsl 3a0€3MeUeHHs TOCATHEHHS MTOCTaBJICHOI MEBHOT
@K 10 | MeTH 3 ypaXyBaHHSIM BCiX aCHEKTiB BUPIIIyBaHOT IPOOIeMH, BKIIFOYAIOYM BUPOOHHIITBO, €KC-
TJTyaTaIlio, TEXHIYHE 00CIYyTOBYBAHHS Ta YTHII3AIII0 TEIJIOCHEPTETUYHOT0 00JIaTHAaHHSI.
PK 11 3l[aTHiCTI? MPO/IEMOHCTPYBATH p03yMiHHf1 HEOOXiTHOCTI JAOTPUMAHHS 'HpO(beCiI\/'IHI/IX 1 eTHYHHUX
CTaHJIapTiB BUCOKOTO PIBHS Y JISUIbHOCTI B TEIJIOCHEPTeTUYHIN Tajy3i.
@K 12 | 3naTHICTh AEMOHCTPYBATH PO3YMIHHS MPOOJIEM SIKOCTI B TETJIOCHEPT€TUYHIN Tays3i.
PK 13 31aTHICTh MPO/IEMOHCTPYBATH 3HAHHS XaPAKTEPHCTHK 1 BJIACTUBOCTEH MaTepialiB, 00IaHaH-
Hsl, IPOIIECIB B TEIUIOCHEPTeTUYHIN ramysi.
DK 14 31aTHICTh TPOAEMOHCTPYBATH 0013HAHICTh 3 TUTaHb IHTENEKTYaIbHOI BIIACHOCTI Ta KOHTPAaK-

TiB B TEIUIOCHEPTeTHYHIN raty3i.




DK 15

31aTHICTD PO3POOIIATH 1 peai3oByBaTH eHepro30epirayi 3axo14 MpH MPOEKTyBaHHI Ta €KC-
TTyaTalii TeIIOEHEPTeTUYHOTO 00J1aTHAHHS

DK 16

31aTHICTh aHAJII3yBaTH METOJIM Ta 3aCOOM ITiIBUIICHHS TEMIOBOI €KOHOMIYHOCTI yCTaTKyBaH-
Hs 00’€KTIB MMPOMHCIIOBOI Ta MYHIIIUTIATBHOI TEITUIOCHEPTeTUKH; BU3HAYATH MUISIXH MOJIEPHI-
3amii TErIOBOi CXeMHU 3 METOIO ITiJIBUIIEHHS €KOHOMIYHOCTI Ta HaAIHHOCTI pOoOOTH 00’ €KTIB
MIPOMHCIIOBOI Ta MYHIIUTAIBEHOI TETNIOCHEPTETUKH;

OK 17

31aTHICTh aHATI3yBAaTH CXEMH TEIJIOCHEPTETUYHHUX 1 TeIIOTEXHOJIOTIYHUX YCTAaHOBOK 3 ypa-
XyBaHHSIM BUMOT O€3MEKM 1 CydyaCHHUX TEHJEHIIA PO3BHUTKY €HEPreTHKH B 3aJICKHOCTI Bij
MIPU3HAYCHHS 1 THITY [TAJIMBA, IK€ BUKOPUCTOBYETHCS;

OK 18

31aTHICTh BUKOHYBATH PO3PAaXyHKH FOPiHH MMajIKBa, MiA0MpaTH MATbHUKU Ta GOPCYHKH.

OK 19

31aTHICTh OIiHIOBaTH €()EKTUBHICTH 1 3arajbHy €KOHOMIYHICTh BUKOPHCTAHHS PI3HUX BHIIB
BEP.

®K 20

31aTHICTD PO3POOIATH MPUHIMIIOB] CXEMH, TEXHOJIOT11, KOHCTPYKIIii CHCTEM TEIIONOCTaYaH-
HS 3 YCTAaHOBKaMHU, SIKi BAKOPUCTOBYIOTh HETPAIUIIIIHI JKEpena eHeprii.

DK 21

31aTHICTh pO3pPOOJISATH MPUHIIMIIOBI CXEMHU 00’ €KTIB 3 TEIUNIOHACOCHUMH CUCTEMaMHM TEIIOIO-
CTa4aHHH.

OK 22

31aTHICTh Ha MIJCTAaBl aHAJI3y YHUCIOBUX PO3PAXYHKIB PO3MOILTY TEMIIEpaTyp, MIBUIKOCTEH 1
THCKY PO3POOJISITH ONTHMAaIbHI KOHCTPYKIlT Ta €KCIUTyaTalliiHl PeXUMH TETUIO0OOMIHHOTO
o0aIHaHHS.

DK 23

3naTHICT OpaTH ydacTh y poOOTax 3 po3paxyHKy W MPOEKTYBaHHS JAeTayel 1 By3JiB Pi3HUX
MallliH 1 MEeXaHi3MIB Ta KOHCTPYKIIIM BIAMOBIAHO JO TEXHIYHUX 3aBJaHb 3 BUKOPHUCTAHHIM
CydacHUX 1H(POPMAIIHUX TEXHOJOTIN, B TOMY YHCJIi Cy9acHUX 3ac00iB KoMM'toTepHOI rpadi-
KU

OK 24

3/1aTHICTh BUKOPUCTOBYBATH MaTEMAaTUYHI METOU U 1 MOJIENI IS TIONTYKY ONTUMATbHUX Te-
XHOJIOTTYHHX PEXHUMIB POOOTH IPOMHUCIOBUX Ta IHIINUX 00’ €KTIB.

DK 25

31aTHICTh 31HCHIOBATH 3aX0U TSl 3HEIIKO/KCHHS IIPOMHUCIOBUX BHKHUIIB, OOUparoun Hai-
O e(PEKTUBHI CUCTEMHU 1 YCTAHOBKH.

DK 26

31aTHICTh BU3HAYATH HAWOLIBIN €PEeKTHUBHI TEIUIOHOCIT 11 (YHKIIOHYBAaHHS TEIUIOCHEpTe-
TUYHUX 00’ €KTIB 3 ypaxyBaHHSM iX BUPOOHHIITBA Ta PO3MOILTY.

7 — IlporpamHi pe3y/JibTaTH HABYAHHS

3HAHHA

3H 1

3HaHHA 1 pO3YMIHHS MaTeMaTUKH, (i3UKH, XiMii, Ta30MHAMIKH, TEIJIO - Ta MaCOOOMIHY, TeX-
HIYHOT TePMOJIMHAMIKH, MIIIHOCTI, TpaHchopMallii (mepeTBOpeHHs) eHeprii, TeXHIYHOT Mexa-
HIKH, III0 JIKaTh B OCHOBI CcHeIiaabHOCTI «TermoeHepreTukay BiAMOBIIHOT CHieIiamizamii, Ha
piBHI, HEOOX1THOMY I JOCSTHEHHS pe3yJbTaTiB OCBITHBOT POTPaMHU.

3H2

3HaHHS 1 pO3YMIHHS 1HXCHEPHHUX TUCHHUILIIH, IO JIEXKaTh B OCHOBI criemianbHOCTI «Termnoene-
preTuka BIAMOBIIHOI crienianizaiii, Ha piBHI, HEOOXiTHOMY Uil JOCSTHEHHS 1HIIMX Pe3yib-
TaTiB OCBITHBOI MPOTPaMH, B TOMY YHCJI TIEBHA 0013HAHICTh B OCTAaHHIX JOCSITHEHHSX HAyKH 1
TEeXHIKU.

3H3

3HaHHS 1 PO3YMIHHS MDKIUCITUTIIIHAPHOTO KOHTEKCTY CHeIianbHOCTI «TerIoeHepreTHKay.

3H 4

3HaHHS 1 pO3YMiHHS CXeM, KOHCTPYKUIN 1 IPUHIHUITY i1 TeIUI000OMIHHOTO 00JIaJHaHHS, BUMOT
110710 6€3MeYHO1 eKCIITyaTallii eHepreTHYHOro 00IaTHAHHS

3HS5

3HaHHS 1 PO3yMIHHS TEXHOJIOT1i BUTOTOBJICHHS 1 €KCIUTyaTallii TeMIOCHEPTETHYHOTO 00JIa1-
HaHHA.

3H6

3HaHHS 1 PO3YMIHHS 3aCTOCOBYBAaHUX METOJIMK MPOEKTYBAHHS 1 IOCIIPKCHHSI.




3H7

3HaHHS 1 pO3YMiHHS 3aCTOCOBYBAaHUX MaTepialiB, 00JIaJHAHHS Ta IHCTPYMEHTIB, IH)KEHEPHHUX
TEXHOJIOT1H 1 IPOIIECIB.

3H 8

3HaHHSA 1 PO3YMIHHS HETEXHIYHUX (CYCHUIBCTBO, 3/10pOB's 1 Oe31eKa, HaBKOJIHIIHE CepeOBU-
11e, EKOHOMIKA 1 MPOMUCIIOBICTH) HACIIIKIB 1HKEHEPHOI MPAKTHKH.

3H9

3HaHHS 1 PO3YMIHHS 3aKOHO/ABCTBA 1 TPABOBUX HOPM 3 OXOPOHHM 3/I0POB’S JItO/IeH 1 3a0e3re-
YeHHs1 OC3MEeKH THKEHEPHOT ISITHOCTI.

3H 10

3HaHHS 1 PO3YMIHHS PEKUMIB pOOOTH OONIAHAHHS, XapaKTEPUCTUK TEIIOHOCIIB, CXeM iX py-
Xy Ta BIJIMOBIIHUX MaTepiaiiB, 10 3aCTOCOBYIOTHCS MPHU aHaJIi31 MPOIIECIB 1 MPOSKTYBaHHI Te-
TJIOCHEPTeTUYHUX YCTAHOBOK 1 TEIJIOMAacOOOMIHHUX anapariBb

3H 11

3HaHHA 1 pO3yMIHHS OCOOJMBOCTEN amapariB 1 MPUCTPOIB IS perenepaitii 6pocoBoi TETUIOTH
TEIUIOTEXHOJIOTTYHUX Ta TEIJIOCHEPTeTUYHUX YCTAHOBOK; METOAMK OLIHKUA €()EeKTUBHOCTI 1
3arajJbHO1 €KOHOMIYHOCTI BUKOPUCTaHHS pi3HuX BuiB BEP.

3H 12

3HaHHS 1 PO3YMIHHS MPUHITUIIOBUX CXEM, TEXHOJIOT1H, KOHCTPYKIIIH CHCTEM TEIIONOCTaYaHHS
3 YCTAaHOBKAaMH, sIKI BAKOPHCTOBYIOTh TPAIUITINMHI 1 HETPATUITIHHI [HKEpesia eHeprii.

3H 13

3HaHHS 1 PO3yMiHHS MPUHLUIIB PO3pPaxXyHKY FOPIHHS NalMBa Ta TEMIEpaTyp TOPiHHS, MPHUH-
IUTTB MiA00PY MaJbHUKIB Ta (HOPCYHOK.

3H 14

3HaHHA 1 PO3YMIHHS MaTeMaTHYHHX METOJMIB 1 MOJEJeH sl po3paxyHKy €HEPreTUYHOTO Ta
MaTepialibHOro 0allaHCIB CKIIQAHUX TEXHOJOTIYHHX CXEM, MOIIYKY ONTUMAaIbHUX TEXHOJOTid-
HUX PEKUMIB POOOTH MPOMHUCIOBUX Ta IHIINUX 00 EKTIB.

3H 15

3HaHHS 1 pO3yMiHHS cXeM 00’ €KTiB 3 TEIUIOHACOCHUMHU CHCTEMaMHU TETIONOCTaYaHHSI.

3H 16

3HaHHS 1 PO3YMIHHS TMPUHIMITIB PO3pPaxXyHKY 1 TPOSKTYBAHHS JETaleH 1 By3/IiB PI3HUX MaIInH
1 MEXaHI3MiB Ta KOHCTPYKIIii BIAMOBITHO 0 TEXHIYHUX 3aBJaHb 3 BUKOPUCTAHHSM Cy4acHHUX
iH(OpMaIIHHUX TEXHOJIOTIH, B TOMY YHCJIl Cy4aCHHUX 3ac00iB KOMM'TOTEpHOI rpadiku

3H 17

3HaHHSA 1 pO3YMIHHS HEOOX1THOCTI 3aX0/IiB IS 3HENTKOHKEHHS TPOMHUCIIOBUX BUKHU/IIB, BUKO-
PHUCTOBYIOUHM HaHO1NIbII €()EeKTUBHI CUCTEMH 1 YCTAaHOBKH.

3H 18

3HaHHS 1 PO3YMIHHS NPUHILIHUIIB BUOOPY HAHOLIbII €(heKTUBHUX TEIUIOHOCIIB A1 (QYHKITIOHY-
BaHHS TETUIOEHEPTETUYHUX 00’ €KTIB 3 ypaxyBaHHSIM iX BUPOOHMIITBA Ta PO3IOILTY.

YMIHHA

YM 1

VYMiHHS aHATI3yBaTH CKJIaAHI 1HKEHEPHI1 TeXHOJIOT11, IPOIIeCcH, CUCTeMH 1 00J1afHAaHHS BiMOBI-
JTHO J10 crenianbHOCTi «TermnoenepreTuka»; oOUpaTu i 3aCTOCOBYBAaTH MpUIAaTHI TUIIOBI aHaIi-
THYHI, PO3PaxXyHKOBI Ta €KCIEPUMEHTAIbHI METOJH; MPABWIBHO THTEPHPETYBATH PE3YJIbTATH
TaKHUX JIOCIIiJKEHb.

YM 2

YMiHHS BUSBIATH, GOPMYIIIOBATH 1 BUPIIIYBATH 1HKEHEPHI 3aBAAHHS BiAIOBITHO JI0 CIEIialb-
HoCTl «TemnoenepreTukay; po3yMiTH BaKIUBICTh HETEXHIYHHUX (CYCHIJIBCTBO, 3/I0POB'S 1 0e3-
NIeKa, HABKOJIMIITHE CEPEIOBUINE, EKOHOMIKA 1 TPOMHCIIOBICTh) OOMEXKEHb.

YM 3

VYMiHHS pO3pOOJIATH 1 TPOCSKTYBATH CKJIaAHI BUPOOW B TEIJIOCHEPTETUUHIN Taly3l, IPOIECH 1
CUCTEMH, 110 33I0BOJILHAIOTh BCTAHOBJICHIM BUMOTaM, sIKi MOKYTh BKIIOYaTH 0013HAHICTh TIPO
HETeXHIYH1 (CyCIIbCTBO, 3/I0POB'S 1 O€3MeKa, HABKOJIUIITHE CEPEIOBHINE, CKOHOMIKA 1 TTPOMHC-
JIOBICTh) ACIIEKTH; OOpaHHSI 1 3aCTOCOBYBAHHS aJIeKBATHOT METOOJIOT1T IPOSKTyBAHHSI.

YM 4

YMiHHS BUKOPUCTOBYBATH TEPEIOBI JOCSITHEHHS MPHU MPOEKTYyBaHHI 00 €KTIB B TEIUIOCHEPTE-
TUYHIN ranysi.

YM 5

VYMiHHS 31MCHIOBATH TIOMIYK HEoOX1aHO1 iH(popMarllii B TeXHIYHIN JIiTepaTypl, BAKOPHUCTOBYBA-
TH HayKOBi 0a3u JJaHMX Ta iHII BiINOBIIHI JyKepena iHdopMarlii, 31iHCHIOBATH MOJICITIOBaHHS 3
METOIO JIeTaJIbHOTO BUBUYEHHS 1 JOCIIHKEHHS 1HKEHEPHUX MUTaHb crerianbHoCT «Temmoenep-
TeTHKA» BiJIMOBIAHOI Crieriiam3aii.

YM 6

YMiHHS 3aCTOCOBYBATH KOJACKCH MTPAKTUKH 1 IPaBUIJIA TEXHIKH.

YM 7

YMiHHS 3aCTOCOBYBAaTH J1a0OpaTOpHi / TEXHIUHI HAaBUYKH Ta IJIAHYBaTH 1 BUKOHYBAaTHU €KCIIe-
PUMEHTAJIBHI JTOCHIDKEHHS 32 JIOTIOMOTOI0 1IHCTPYMEHTAIBHUX 3aCc001B (BUMIPIOBAIBLHUX TPH-
Ja/1iB), OIIIHIOBATH MOXUOKH MPOBEICHHS JOCTIKEHb, pOOUTH BUCHOBKH.




YMiHHS TPOIEMOHCTPYBATH CUCTEMAaTHYHE PO3YMIHHS KJIFOUYOBHX aCIEKTiB Ta KOHIIETLIN B Te-

YM 8 | minoeHepreTUYHii raxysi, TEXHOJIOT1T BUPOOHUIITBA, TIEpenadi, po3MoAiTy 1 BAKOPUCTAHHS €HE-
prii.
YM 9 | YMiHHS 3aCTOCOBYBATH METOJUKH MPOEKTYBAHHSI 1 JIOCITIPKCHHSI.
VM 10 y‘Mi'HHH IIPAKTUYHO BI/I‘piH_IyBaTIfI 3aB/IAHHA, 11O Hepeg6aq?.10TL pearizamito iHXeHepHUX MPOeK-
TiB 1 MPOBEJICHHSI TOCIIHDKSHb BiJIIOBITHO JI0 CTICITiaTi3allii.
YM 11 | YMminHs obupaTtu MaTepianu, 06Ja HaHHS Ta IHCTPYMEHTH, 1H)KEHEPHI TEXHOJIOT11 1 MPOIIECH.
YM 12 | YMiHHS 3aCTOCOBYBAaTH HOPMH 1H)KEHEPHOT MPAKTHKH.
VM 13 YMmiHHS 361/11')3.1?1/1 174 iHTepnpfaTyBaTH FiI[H(')BiI[Hi. naHi i aH?.HiSyBaTH CKJIaTHOCTI JUTSl JOHECEHHS
CYJDKEHB, sIKi BiZIOWBAIOTH BIMOBI/IHI COIiaJIbHI Ta €THYHI TPOOIEMH.
VM 14 YMmiHHS KepyBaTH HpO(becifIHom TISUTBHICTIO, H‘pI/II\/'IMaTI/I y4dacTh y poOoTi Haa mpoekTamH, Oe-
pyuH Ha ce0e BiJIIOBIIATBHICTh 3a PUHHSTTS PIllICHb.
VM 15 YMiHHg e(heKTUBHO Cl'Ii'J'IKyBa.TI/ICSI 3 nMuTaHb iHQoOpMaIlii, i71eH, mpobdseM Ta pilleHb 3 THXKEHEP-
HUM CITIBTOBAPUCTBOM 1 CYCIIILCTBOM 3arajioM.
VM 16 YMiHI—.ISI e(heKTUBHO MpAIIoBaTH B HauquanLHOMy Ta N.Ii}KHapO,I[HOMy KhoeKCTi, SIK 0COOWC-
TICTh 1 SIK WICH KOMaH/IH, 1 €PEKTUBHO CIIBIPAIIOBATH 3 IH)KEHEPAMH Ta HE 1H)KEHEPAMH.
YM 17 | YMiHHS po3Mi3HAaBaTH HEOOX1THICTh 1 CAMOCTIMHO HABYATUCS MTPOTSIITOM KHUTTSI.
YM 18 | YMiHHS BiACTEXYBaTH PO3BUTOK HAYKH 1 TEXHIKH.
VYMiaHS k1acudiKyBaTH TEIUIOOOMiHHE 00JIaTHAHHS 32 PI3HUMHU 03HAKaMHU 1 BIJMOBITHO JI0 3a-
VM 19 [FAHHX YMOB p060T‘I/I TEIIO0OMIHHOTO 00J1aIHaHHS, BUOHpATH MajBo 1 Te'HJIOHOCi'l', BUKOPHCTO-
BYBATH CTaHIAPTHI METOUKH /ISl BAKOHAHHS KOHCTPYKTOPCHKHUX 1 MEPEBIPOYHHUX PO3PAXYHKIB
TETIOCHEPTETUYHOT0 00JIaTHAHHSI.
YM 20 | YminHsa o6upat 1 po3paxoByBaTH TEXHOJIOTIUHI CXEMHU TEIJIONMOCTAYaHHSI.
VYMiHHS 00MpaTH 1 pO3paxoOBYBATH amaparH i MPUCTPOI sl pereHepaliii OpocoBOi TEIJIOTH Tell-
YM 21 | IOTEXHOJIOTIYHUX Ta TEIUIOCHEPTETUYHUX YCTAHOBOK; BUKOPUCTOBYIOYM METOJUKH OIIHKH ede-
KTHBHOCTI 1 3aTraJIbHOI €KOHOMIYHOCTI BUKOpUCTaHHS pi3HKUX BHUiB BEP.
VM 22 YMiHHS p03p06n;m/1‘ ?p.I/IHI_[I/IHOBi CXEMH CHCTEM TEIIONOCTA4aHHs 3 YCTaHOBKAMH, SIK1 BUKOPH-
CTOBYIOTh HETPAJMIIilHI JDKEpea eHeprii.
VM 23 YMiHHS BUKOHYBaTH PO3paxyHKH TOPiHHS NajMBa Ta TeMIepaTyp TOpiHHA, MiA00paTH MajabHU-
KM Ta (POPCYHKH.
YMiHHS po3po0sITH MaTeMaTU4YHI MOJEII IJsi PO3PAXyHKY €HEpreTHYHOrO Ta MaTepialbHOTO
YM 24 | GanaHCIB CKJIQJHUX TEXHOJIOTIYHUX CXEM, MOMIYKY ONTHMAJIbHUX TEXHOJIOTIYHHUX PEKHUMIB PO-
0O0TH TPOMUCIIOBUX Ta IHIINX 00’ EKTIB.
VM 25 VYMiHHS pO3pOOIATH 1 pO3paxOBYBaTH CXEMHU 00’ €KTIB 3 TETUIOHACOCHUMHU CHCTEMaMHM TEIIOMO-
CTaYaHHS.
YMiHHS BUKOHYBATH PO3PaxyHKH 1 MPOEKTYBAaHHSI JI€TaJIeH 1 BY3JIiB PI3HUX MAIIMH 1 MEXaHI3MIB
YM 26 | Ta KOHCTPYKIIii BiIMOBITHO IO TEXHIYHUX 3aBJaHb 3 BUKOPUCTAHHSAM Cy4acHUX 1H(opMariitHux
TEXHOJIOT1#, B TOMY YHCJII CY9acHHUX 3aC00iB KOMI'TOTEpHOI rpadiku
YMiHHS 00MpaTH 1 31HCHIOBATH 3aX0I1 JUIsl 3HEIIKOKEHHS MIPOMHUCIOBUX BUKHIIB, BUKOPHC-
yM 27 TOBYIOYH HaHOUIbII €(hEKTUBHI CUCTEMH 1 yCTAaHOBKH.
VM 28 YMiHHS oOupaTu HaHOUTBII e(EKTUBHI TEIIOHOCHT 71 (DYHKIIIOHYBAaHHS TETUIOEHEPTETUYHUX

00’€KTIB 3 ypaxyBaHHSM iX BUPOOHHIITBA Ta PO3MOILTY.

8 — PecypcHe 3a0e3nmeueHHs peadisailii nporpamu

Kanpose 3abe3neueHns| BianmoBiaHO 10 KaApOBUX BUMOT 11010 3a0e3MeueHHs TPOBAPKEHHS OCBITHBOL

JisTEHOCTI A1 BiamoBigHoro piBHS BO (momatox 12 mo Jlinen3idHux yMoB), 3a-
tBepmkeHux [loctanoBoro Kabinery MinictpiB Ykpaiau Big 30.12.2015 p. Ne
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MartepianbHO-TEXHIUHE
3a0e3neyeHHs

BiamoBigHO 10 TEXHOJIOTIYHUX BUMOT III0JI0 MaTePiaIbHO-TEXHIYHOTO 3a0e311e-
YEHHS OCBITHBOI TisSTTbHOCTI BinoBigHOTO piBHA BO (momarok 13 mo Jlinensiii-
HUX YMOB), 3aTBep/pkeHux [loctanoBoro Kabinery MinicTpiB Ykpainu Bix
30.12.2015 p. Ne 1187

MarepianbHO-TEXHIUHE
3a0e3neyeHHs

BiamoBigHO 10 TEXHOJIOTIYHUX BUMOT III0JI0 MaTePiaJIbHO-TEXHIYHOTO 3a0e311e-
YEHHS OCBITHBOI TisSTIbHOCTI BifnoBigHOTO piBHA BO (momarok 13 mo Jlinensiii-
HUX YMOB), 3aTBep/pkeHux [loctanoBoro Kabinery MinicTpiB Ykpainu Bix
30.12.2015 p. Ne 1187

Iadopmarriiine Ta Ha-
BYAITbHO-METOINYHE
3a0e3neueHHs

BianoBigHO 10 TEXHOJOTIYHUX BUMOT 1010 HABYAJIBHO-METOAMYHOTO Ta iH(Op-
MaIliifHOTO 3a0e3MeueHHsT OCBITHBOI MIsITLHOCTI BiamoBigHOTO piBHsA BO (moxat-
ku 14 ta 15 no JlinensiitHux ymoB), 3arBepkeHux [locranoBoro Kabinery MiHi-
ctpiB Ykpainu Big 30.12.2015 p. No 1187

9 — AkageMiuHa MOOIIBbHICTH

HamionansHa kpenut-
Ha MOOLIBHICTE

MOKIJIMBICTh YKJIQJaHHS YTOJl TIPO aKaJeMiqHy MOOUIBHICTh Ta TIPO MOABIHHE TH-
HJ'IOMYBaHH}I

MikHapoaHA KPEeIUT-
Ha MOOLIBHICTE

VYrona 13-UA no mporpami noBiitHoro aumiomy 3 YHiBepcuterom Jla Jlamyna
(KopomaisctBo Icnanis)

Yrona NUA-CH-4 o mporpami moJIBIfHOTO AUIUIOMY 3 THCTUTYTOM €HEPreTHKH
AH mpoinmii Hlannyn (M. Y3suasab, KHP)

VYrona mo IIporpami moasiitHOTO numiomy 3 EBpasivickkum HartionansauM YHi-
BepcureroM im..JI.M.I'yminsoBa (M.Actana, Kazaxcran)

VYrona no IIporpami moasiitHoro numiomy 3 Ononbebkoro [TomTrexHiKo0
(M.Omone, [onbia)

VYrona mpo MibkHapoAHy akaaeMmiuny MooutbHICTh (Epasmyc+ K1)

3 BIIM3bKOCXITHUM TeXHIYHUM YHiBepcuTeToM (M.AHKapa, TypedunHa)

VYrona mpo MibkHapoAHy akaaeMmiuny MooutbHICTh (Epasmyc+ K1)

3 [Momitexuiyaum yHiBepcurerom (M.Banencis, Koponiserso Icnanis)

HaBuauug 1HO3EMHUX
3100yBaviB BUIOL
OCBITH

Buknamgaads iH03€MHOXO MOBOXO




2. IEPEJIIK KOMIIOHEHT OCBITHbOI ITIPOI'PAMU

KOMHO'HGHTI/I OCBiTHboi nporpamMu (HaBYaIbHI TUCITHU- KilbKicTs dopwma miacy-
Kon n/n TUTIHY, KYPCOBI TPOEKTH (POOOTH), IPAKTUKH, . MKOBOT'O KOH-
KkBaJidikamiitna pobora) KpeduTin TPOJIIO
1 \ 2 3 | 4
1. Ik 3arajabHOI MiATOTOBKH
0O060B’s13x0Bi koMnonentu OI1
301 Buia maremartuka 15,0 eK3aMeH
302 dizuka 10,0 €K3aMeH
303 | ImxenepHa rpadika 7,5 eK3aMeH
304 Ximis 4,0 3aJK
305 | Indopmartiiini TeXHOJIOTIT 7,0 3aJIiK
306 | TeopernyHa MeXaHiKa 4,0 eK3aMeH
307 ['aporazoamHamMika 6,0 eK3aMeH
30 8 Texniuna TepMogMHAMIKA 9,5 eK3aMeH
309 TermmomacooOMiH 12,5 eK3aMeH
30 10 | Oxopona mpari i TUBUTEHUHN 3aXHUCT 4,0 3aliK
30 11 | Exonomika i oprasizaiiisi BApOOHHIITBA 4,0 3aUTiK
30 12 | MartepiaJio3HaBCTBO Ta TEXHOJIOTis MaTepiaiB 4,0 3aJIiK
30 13 | OCHOBH €IEKTPOTEXHIKHU Ta EICKTPOHIKU 4,0 3aliK
Buobipkosi komnonenTu OIT
3B 1 ExoJtoriydi HaBYaJbH1 JUCIAILIIHU 2,0 3aJIK
3B 2 [lepennumuiomHa npakTuka 7,5 3aI1IK
3B 3 | AumioMHe NpOeKTyBaHHs 6,0 3aXHUCT
3B 4 | IctopuuHi HaBUaIbHI JUCIMILTIHH (070K 1) 2,0 3aUTiK
3B 5 | YkpaiHOMOBHI HaBYAJIbHI JUCIUILTIHA (OJIOK 2) 2,0 3aUTiK
3B 6 | ®inocodcrki HaBYAIbHI AUCIUTLIIHU (610K 3) 2,0 3aUTiK
3B 7 | Ilcuxosoriudi HaBYaIbHI JUCHUILIIHA (OJIOK 4) 2,0 3aJIiK
3B 8 | [IpaBoBi HaB4YaNIbHI qUCIUTUTIHY (OJIOK 5) 2,0 3aUTiK
3B 9 ®dizuyHe BUXOBaHHS a00 OCHOBH 3/I0POBOTO CIO- 5.0 satix
coOy KUTTS
3B 10 | Imo3emna moBa 6,0 3aJiK
3B 11 | IHo3emHa MoBa MpodeCciifHOTO CIpSIMyBaHHS 4,0 3aUTiK
2. lluxa npodeciiiHOl MiATOTOBKH
0060B’s13x0Bi koMnonenTu OI1
[10 1 Texuiuyna MexaHika 8,0 eK3aMeH
I10 2 | MaremaTtuuHi METOIM i MO 3,0 3aJIiK
10 3 | TemrooOMiHHI anaparu 3,5 3aJIiK
I[104 | KoTtenbH1 yCTAaHOBKH MPOMHUCIOBUX MIAIPHEMCTB 10,5 €K3aMeH
105 | Harnitaui Ta TEeMJIOBi IBUTYHH 4,5 €K3aMeH
0 6 Jlxepena TerionocTayaHHs Ta CHOXKHWBadi TEILIO- 6.0 CK3AMEH
TH
10 7 | BukopuctanHsi BTOpHHHHX €HEPTOPECypCiB 5,0 €K3aMeH
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Y TomMy 4ucJi 32 BUOOPOM CTY/IEHTIB:

I10 8 [TanmuBo Ta oOJIagHAHHS JJIS HOTO CHAIIOBAHHS 4.5 eK3aMeH
109 | TennoBi enekTpuyHi CTaHIIi 3,0 3aJiK
I1O 10 | EnexTpornocTayaHHsi MPOMUCIIOBUX MIAMPUEMCTB 3,5 3aUTiK
I[10 11 | OcHoBM aBTOMAaTH3aIlli IPOSKTYBAHHS 3,0 3aJiK
I1O 12 | TennoTexHiYH1 BUMIPIOBaHHS 3,0 3aJTIK
I1O 13 | BukopucTtaHHs HETPaIUIIHUX JDKEPET eHeprii 3,5 3aUTIK
I10 14 | TennoBi Hacocu Ta X BUKOPUCTAHHS 3,0 3aJiK
ITO 15 | CeunurtanHs T11pora3oanHaMiKu 2,0 3aIK
10 16 Cucremu Ta YCTaHOBKH 3HEIKO/DKEHHS TPOMHIC- 5.0 eK3AMEH
JIOBUX BUKUJIIB
ITO 17 | IlpoekTyBaHHS TEIIOCHEPTETUYHUX YCTAHOBOK 3,5 €K3aMEH
I10 18 | CneunuTaHHs TEIIOBUX MEPEK 2,5 3aJiK
10 19 | CnenianbHi po3/iaH BUIIOT MATEMATHKA 4.5 eK3aMeH
Buoipkosi komnonentu OIl
HaBuanbHi JUCHUIUIIHM 3 TEIUIOTEXHOJIOTTYHUX
MPOLIECIB Ta YCTaHOBOK
IIB 1 e TemroTeXHOMOTI4HI MPOIIECH Ta YCTAHOBKH 10,0 €K3aMeH
e (CyuacHi TemI0 TEXHOJOTIi B MPOMHUCIOBOC-
Ti
HapuanbHi JUCHUIIIIHYA 3 CUCTEM BUPOOHHUIITBA Ta
PO3MOILTY EHeprOHOCITB
B 2 o CI/ICTe.l.\f[I/I BUPOOHHIITBA Ta PO3MOILTY €HEp- 7.5 CK3AMEH
TOHOCI1B
e Cucremu eHeprosabe3neueHHs MPOMHUCIO-
BUX Ta MYHIITUTIATLHUX 00’ €KTIB
HaBuanbHi TUCIUTITIHYU 3 TETUIOBUX MEPEK
I1B 3 e Temosi Mepexi 5,0 €K3aMeH
e CucreMH TeIrIONOCTaYaHHS
HaByanpHi AUCHUIUIIHU 13 CIELNIUTAHb TEILJIOMa-
COOOMIHYy
1B 4 e Creunuta”Hs TEMIOMacOOOMIHY 4,0 3aIIK
e OkpeMi NUTaHHS MEPEHOCY B CYLUIBHUX Ta
PO3PIIKEHUX CePEIOBHINAX
3arajbHuii 00CSAT MMKJTY 3arajibHOI MiITOTOBKHU: 132
3arajabHuii 00cAT NMKJY NpodeciiiHUX NiATOTOBKH: 108
3arajbHuMii 00CAT 000B’A3KOBMX KOMIIOHEHT: 173
3arajbHuii 00csT BUOIPKOBMX KOMIIOHEHT: 67

He MeHIe 60

3ATAJIBHUM OBCST OCBITHBOI TIPOI'PAMHU

240
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3. CTPYKTYPHO-JIOI'TYHA CXEMA OCBITHHOI IPOTPAMHU

304 301 —»l 306
o~ I
3012 nos
no4
/ v / 5 nois \
no16 4—! MnB2 nos 7

/ 307 [« 302
noz 09 |« 308 —>| nos

3
— / |
/ \ i
AN y
Nno 13 |« noe v nB4 FHOT\ nos no 14 3013
N1

o

N

no 18 4—, MnB3 noi
L
3010 i 3B2 no 17 Mno 10

noi1 <J 303

[ no12

A 4 /
3B5 3B3 |« 3B1 3B4 3B9
3B8 3011 3B 11 . 3B 10 3B6 —J 3B7
L L

4. DPOPMA BUITYCKHOI ATECTAIII 3IOBYBAYIB BUIIIOI OCBITH

Bunyckna artecramis 3100yBadiB BHIIOiI OCBITH 3a OCBITHBOIO-PO(DECIHOIO Mporpa-
Moro «I[IpomucioBa Ta MyHIIMIAIbHA TEIUIOCHEPTEeTHKA 1 CHEPTO30ePEIKCHHSD CIICIIaIbHOCTI
144 TennoeHepreTuka NpOBOAUTHCS Y GOpMi 3aXUCTy KBadidikaiiiiHoi poOOTH Ta 3aBeplry-
€THCSI BUIAUEIO JOKYMEHTA BCTAHOBIIEHOTO 3pa3Ka Mpo MPUCYHKEHHS HOMY CTyIIeHs Oakana-
Bpa 3 MPHUCBOEHHSAM KBamidikallii: 0akagaBp 3 TCIUIOCHEPTeTHKH 32 OCBITHHO-TIPO(dECIitHOIO
nporpamoro «IIpoMucioBa Ta MyHIIMITAJIbHA TETUIOCHEPTETHUKA 1 EHEPTO30EPEIKCHHS.

Bunyckna arecrartis 3M1MCHIOETHCS BIIKPHUTO 1 Iy OI19HO.
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5. MATPULS BIIIMTOBIJHOCTI IPOTPAMHUX KOMIETEHTHOCTEN KOMIIOHEHTAM

OCBITHBOI IPOIT'PAMHU
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I10 | 110 | 1O | 1O | 11O | 11O | I1IO | I1IO | TIO | 11O | I1IO | ITO | ITO | ITO | ITO | ITO | ITO | ITO | ITIO | IIB | IIB | IIB | IIB
1 2 3 4 5 6 7 8 9 |10 |11 |12 |13 |14 |15 ]16 |17 |18 |19 | 1 2 3 4

3K 1 + + + + + + + + + + + + + + + + + + + + + + +
3K 2 + + + + + + + + + + + + + + + + + + + + + + +
3K 3 + +

3K 4 + + + + + + + + + + + + + + + + + + + + + + +
3K 5 + + + + + + + + + + + + + + + + + + + + + + +
3K 6 + + + + + + + + + + + + + + + + + + + + + + +
3K 7 + + + + + + + + + + + + + + + + + + + + + + +
3K 8

DK 1 +

DK 2 + + + + + +
OK 3 + +

DK 4 + + +
DK 5 + + +
DK 6 + + + + +

DK 7 + + + + + + + +

DK § + + +

DK 9 + + + + + + + + + + + + + + + +

DK 10 + + + + + + + + + +

DK 11

DK 12 + + + + + + + + + + + + +

dK 13 + + + + + + + + + + + +

DK 14 + + +

dK 15 + + + + + +

dK 16 + + + +

DK 17 + + + + +

DK 18 + +

DK 19 + + + +

OK 20 + +

DK 21 +
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I10 | 11O | T1O | 11O | 110 | ITO | 11O | T1O | 11O | 110 | ITO | 11O | I10 | ITO | 110 | ITO | 11O | 11O | ITIO | IIB | IIB | IIB | IIB
1 2 3 4 5 6 7 8 9 10 (11 |12 | 13 | 14 | 15| 16 | 17 | 18 | 19 1 2 3 4
O®K 22 + + +
OK 23 + +
®K 24 + +
®K 25 +
DK 26 + + + + + +
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6. MATPULIA 3ABE3IIEYHEHHS ITPOI'PAMHUX PE3YJIBTATIB HABYUAHHSA BIAIIOBI/ITHUMH
KOMITOHEHTAMM OCBITHBOI ITIPOI'PAMU
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I10 | IIO | IO | 11O | 11O | ITO | 11O | ITO | I1IO | 11O | 11O | I1I0 | ITO | IIO | 1O | 11O | I1IO | ITO | IIO | IIB | IIB | IIB | IIB
1 2 3 4 5 6 7 8 9 |10 |11 |12 |13 |14 |15 ]16 |17 |18 |19 | 1 2 3 4
3H 1 + + + + +
3H 2 + + + + + + + + + + + + + + + +
3H3 | + + +
3H 4 + + + + + + + + + + + +
3H S + + + + +
3H 6 + + + + + + + + + + + + + +
3H7 + + + + + + + + + + + + + + +
3H 8 + + +
3H9 + +
3H 10 + + + + + + + + + + + +
3H 11 + + +
3H 12 + + + + + +
3H 13 + + +
3H 14 + +
3H 15 + |+
3H 16 + +
3H 17 + + +
3H 18 + + + + + +
YM 1 + + + + + + + + + + +
YM 2 + + + +
YM 3 + + + + +
YM 4 + + + + + + + + +
VM 5 + + + + + + + + + + + + + + + + + + + + + +
YM 6 + + + +
YM 7 + + +
YM § + + + + + + + + + + + + +
YM 9 + +
YM 10 + + + + + + + +
YM 11 + + + + + + + +
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