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NEPEAMOBA

Pospobaeno po6ouow rpynoso:

INon08a poGouoi rpynu

Cemensxo Orexcandp Borodwnuposuy,

KUY TEXHIMHMX HAYK, CTapnil 8HXA2284 KadeIPH STOMHIX eneKTpit-
YHHX CTaHUIA | inkexeprol Tenaodiankn

Haeuu poboyoi rpynu:

Hleaens €azen Bixmoposuu,

KAHAHART TEXHIMHHX HAYK, AOUCHT Xadleapn ATOMHHX EASKTPHIHUX CTANLGA |
inxeHepnoi rennodiznku

Hebeow Hamanin Meoniodisna,

KAHIRAAT TEXHIYHUN HAYK, J0UCHT KaQeIpH ATOMHUX eNeKTPHYHIX cTanuil |
inkenepuoi Tenaodiznkn

3asiaysaq KadeaAPH antoMnix exexmpusHux cmanyii | inxcenepuoi mentoghizuxy
Ty3 Basepiit Oveasnosuy
TOKTOP TEXHIMHMX HAYK, NPodecop Kade1pH ATOMUHX eAEKTPHUHNX CTaHi i Wé

| HIRCHEPHOT TeNAOHI3HKH.

I'0/10Ba HAYKOBO-METOAHYHOI KOMICIHT YHIBEPCHTETY 3i CHCWiAIBHOCTI
Hepnoycenxo Orvea i0piiena

AOKTOP TEXHIYHIX HAYK, NPOPECOP, 3ABIAYBAY KEDEAPH TENHOCHEPTCTHIHNX p
YCTAHOBOK TENJIOBHX | ATOMEMX CACKTPOCTAHNIN ‘é’
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[OI'OJUKEHO:

Hayxoso-ucroamuna xowiciz KIII is. Irops Cikopeskoro 3i cneuiaasuocti 144 «Tenaoenepre-
THXA»

Fonosa HMKY CZ?,; Oasra YUEPHOYCEHKO

(npotokoa Ne 2 sin«/$» G 2020 p.)

Meroanuna paaa KI11 im. Irops Cikop ro
l'onosa Metoanunoi paaw Opiit AKUMEHKO
(npotoxoa Ne 40 sin«ff» __ 2¢ 2020p.)

VXBAJIEHO:

OIT 06roBopero mic/s HAAXOLKeHHA BCIX noS@KaHs | NPONO3MLI Bia CTyaeHTiB, BUNYCKIHKIB
Ofl 12 poGoToaasiis ta CXBAIEHO HA POSLIMPEHOMY 3aCiNaNHI KadeAPH ATOMHHX CACKIPHYHKX
Cranuiii Ta imxenepoi renaodisukn (npotokon Ne/¥ Bin «2» OC 202(p.),
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1. MIPO®LIb OCBITHBOI TIPOTPAMU

3i cmewiasibHOCTI 144 TemioenepreTnka

1 - 3araabHa ingopmanis

ITosna 3BO Ta iH- HamionaneHuii TexHIYHUN yHiBepcuTeT YKpaiHu «KWiBCBKUU TMOMITEXHIY-
CTUTYTY/paKkynpTeTy | HuM iHCTUTYT iMeHi Iropst CiIKOpCchbKOTo», TeIIOeHePTreTHUHUH (paKynbTeT

Cryninpb BUIIOi OCBi- | CTyIiHb BHUIIOI OCBITH — OaKaiaBp

TH Ta Ha3Ba kBamii- | OcBiTHA KBanmiikamis — 6aKanaBp 3 TEIUIOCHEPTETUKU
Karlii MOBOIO OpHTi-
HaITy

Odimitina Hazpa OIl | MojgentoBaHHs 1 KOMIT FOTEPHI TEXHOJIOT1T B Teriodi3uii

Tun nurioMy ta 00- | Jummiom OakanaBpa, OTMHAIHHMA
csar OI1 tepmid HaBuaHHs 240 kpequtiB €KTC, 3 poku 10 micais

HasHicTs akpenuta- | Ceptudikar mpo akpeaurarito cepiss H/I-II Ne 1158077 Bix 30.05.2013
mit BUAHUN

MiHiCcTEpCTBOM OCBITH 1 HAyKH YKpaiHH

Ilepion akpenuranii: 3 2013 poky o 2023 pik

Huxn/piBens BO HPK VYkpaiau — 7 piBeHb
QF-EHEA — nepmmii Uk
EQF-LLL — 6 piBenn

IlepenymoBu HasiBHICTh TOBHOT 3arajibHOI CEPEIHBOT OCBITH
Mosga(u) Buknaganss | YKpaiHCbKa/aHTmiiCbKa
Tepwmin aii OI1 Jlo HacTynHOT akpeauTanii

InTepHeTr-anpeca mo- | http://aesiitf.kpi.ua / posoin Ocsimmui npoepamu
CTIITHOTO PO3MIILIEH-
Hs1 OCBITHBOI TIPO- https://osvita.kpi.ua/ pozoin Ocsimmui npoecpamu
rpaMu

2 — MeTa ocBiTHBOI mporpamMu

MerTa OCBITHBOT IpOrpamMu NoJsArae y GyHAaMeHTalnbHIN miAroToBi ¢paxiBiiiB, 34aTHUX BUPIIIyBa-
TH CIIeliali30BaHi 3a1a4i Ta MPaKTHYHI MPOOJIEMH, SKi ITOB’sA3aH1 3 TEIJIOBUMH IIPOIIECaMU B €HEp-
reTUYHOMY O0JIa/IHaHHI MeToJaMU (Pi13UYHOr0, MATEMAaTUYHOTO 1 KOMIT FOTEPHOI'0 MOJIETIOBAHHS;
JIOCITIJIKEHHSIM, IPOTHO3YBAHHSAM 1 YIIPABIIHHAM TEIUIOBUMHM ITPOLIECAMHU.

MerTa OCBITHBOT IPOTPaMU JIOCATAETHCS NUIIXOM IHTEPHAIIIOHANI3AI[lT OCBITHHOTO IPOLIECY B YMO-
Bax CTaJOro iIHHOBAI[IHHOTO HAYKOBO-TEXHIYHOTO PO3BUTKY CYCIIJIBCTBA 1 peali3yeThCs Yepes:

- rapMOHiiiHe 1 6araToBUMipHe BUXOBaHHS MailOyTHIX KBaJi()iKOBAaHUX TEXHIYHMX (axiBIiB, 37aT-
HUX aHaJ3yBaTu NpoOJIeMHU TEINIOEHEPIreTUYHOI Ta CYMDKHHX Taly3el, YCBIIOMITIOIOUH PHUPOLY
MIPOIIECIB 1 SBHII, 3a0€3MeUyBaTH 1 MPOBAAUTH MIKKYJIBTYPHY KOMYHIKAITIIO;

- (hopMyBaHHS BUCOKOT aJJalTUBHOCTI 3/100yBaviB BUILOI OCBITH B yMOBax TpaHC(OpMaLlii pUHKY
npalli yepe3 B3aEMOJII0 3 pOOOTOAABISIMU Ta IHITMMH CTEHKXOJIIEPAMHU.



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

3 — XapaKkTepuCTHKA OCBITHBOI MporpaMu

[IpeameTHa obacTh

OO0’ekTH BUBYEHHSI Ta JisUIBHOCTI: TEIUIOEHEpreTHUYHEe 00JaJHaHHA TeTl-
JOBUX Ta ATOMHHX €JEKTPOCTAHIIIH; TeIIOTEXHIYHEe OOJIaHAHHS MPO-
MHUCJIOBUX Ta KOMYHQJIBHUX MIAMPUEMCTB; TapOBi, BOJOTPIHHI KOTJIH;
TEIUIOBI JIBUTYHH, TEIUIO- Ta MAacOOOMIiHI amapaTtd; TEIUIOHACOCHI, XO-
JIOTWIIbHI YCTAaHOBKH; TEIUIOHOCIT Ta poO0Ui Tija; mpoliecu BUPOOJICHHS,
NEPETBOPEHHS, IMEpeNaBaHHs, PO3MOJiTY, BUKOPHUCTAHHS CHEPTIi.

Llini naBuyanHsa: IliaroroBka ¢axiBIiB, 37aTHUX PO3B’SI3yBaTH CKJIAAHI
3arajipHi, CHeLiaii30BaHi 3ajadi Ta NpakTU4HI npobiiemMu y cdepi Tem-
JIOGHEPreTUKH ab0 y MpOIEeCi HaBYaHHs, MO Iepeadayae 3acTOCyBaHHS
TEOpil Ta METOAIB €NeKTPUYHOI 1HXKEHEepii 1 XapaKTepU3yeTbCs KOMILIE-
KCHICTIO Ta HEBU3HAYECHICTIO YMOB.

TeopeTHuHui 3MicT MpEeaMETHOI 00JacTi: TEOPeTHYHI Ta MPaKTUYHI
3HAaHHSA Teopii TermIoMacooOMiHy, TEXHIYHOI TePMOAMHAMIKH, TiApora-
30MHAMIKH, TEPMIYHOI MIIIHOCTI, TOPIHHS, NEPETBOPEHHS EHEprii, TeX-
HIYHOT MEXaHiK{, KOMIT'FOTEPHUX TEXHOJIOTIH TPOEKTYBaHHS B TEILIOC-
HEepreTull.

Meto/ii, METOIWKW Ta TEXHOJOTii OJep)KaHHs, mepenadi, epeKTUBHOTO
Ta EKOJIOTIYHOTO BHUKOPHUCTaHHS €HEprii, eKcIuTyararlii, KOHTPOJI0, MO-
HITOPUHTY EHEPreTUYHOro OONaTHAHHS, METOAM (I3UYHOrO Ta Marema-
TUYHOT'O MOJICITIOBAHHS Ta OOPOOKHM JTAaHUX TPHU eKCIUTyaTaiii 00’ €KTIB JIisi-
JBHOCTI.

3acobm, MPHUCTPOI, CHCTEMHU: OCHOBHE 1 JOMOMIKHE yCTaTKyBaHHS, 3a-
coOM aBTOMAaTHU3yBaHHA Ta KEPyBaHHS; 3aCO0M TEXHOJOTIYHOIO, 1H-
CTPYMEHTAIILHOTO, METPOJIOTIYHOT0, JJIarHOCTHYHOTrO, 1H(GOPMAIIHHOTO
Ta OpraHi3aliifHoro ycTaTKOByBaHHs BUPOOHUYMX MPOLECIB.

OpienTaris OI1

OcBiTHBO-TIpOdeEciiiHa

OcHoBHuit pokyc OIT

CrieniasibHa OCBiTa B rainy3i 3HaHb 14 EnexTpuyHa iH)XeHepis 31 creliaib-
HocTi 144 Tennoenepreruka

HabyTTs ocBiTHBROI KBasidikalii 1yisi BUKOHAHHS MpodeciiHol TisSIbHOCTI Y
TerioeHepreTuyHii ramysi. [Iporpama 6a3yeThcsi Ha 3arajJbHOBIIOMHUX Ha-
YKOBUX TOJIO’KEHHSX 13 BpaxyBaHHSIM CYy4acHOTO CTaHy PO3BHUTKY €Hepre-
tukn. [Iporpama crnpsMoBaHa Ha (OPMYBaHHS TAaKUX KOMIIETCHTHOCTEH
3100yBaviB BUIIOI OCBITH, 110 CTBOPIOIOTH MOXKIIUBOCTI JIJIsl IX BCEOIYHOTO
npoeciiHOro, 1HTENEKTYaIbHOTO, COI[IAJIbBHOIO Ta TBOPYOI'O PO3BUTKY 3
ypaxyBaHHSIM HOBHMX peasiil 1 BUKIUKIB CbOTOACHHS IS 3MIMCHEHHS 1HXe-
HEpHO1, HAyKOBO-/I0CJI1IHULIbKOI Ta IHHOBALIIHOT (B T.4. MI>KHAapOJHOT) isl-
JBHOCTI. 3100yBayi BUIOI OCBITH MalOTh MOXIIMBICTH 3100yTH 3HAaHHS 13
CYMDKHUX TajJy3ei, omaHyBaTH Cy4acHI KOMIT IOTEPHI 3aCO0M MPOEKTYBAH-
HSl Ta MOJEINIOBAHHSI MPOILIECIB Ta 1HII OCBITHI KOMIIOHEHTH 3aBISKA MOXK-
JUBOCTI (hOPMYBaHHS THYUKOI 1H/IMBIIyaJIbHOT TPAEKTOP1i HABYAHHSI.
KitrouoBi croBa: TemaoeHepreTuka, Teriodi3uka, eHepro30epexeHHs, Ter-
J10- 1 MacoOoOMiH, Tipora3ofuHaMika, TEIJIOTEXHOJIOTIYHE 00IaTHaHHS




OcobmmBocrti OIT

MixaucuuriiHapHa Ta 6araronpogiabHa mAroToBKa (haxiBIliB y rairysi Te-
ruioeHepreTHky. [IpoxomkeHHs 3100yBauaMul BUIIOi OCBITH TIPAKTUKH 32
npodisieM Ha crieliaaizoBaHuX MiJIPUEMCTBAX Ta OMIAHYBAHHS CYy4acHUX
IH)KEHEePHUX 1 HAYKOBO—IOCIHUX TEXHOJIOT1H KOMIT IOTEPHOTO TPOEKTY-
BaHHs Ta MOJICIIFOBAaHHS MPOIIECIB B TEINIOCHEPTETUYHMX CHCTeMax. Peari-
3aIlist mporpaMu rnepeadavac 3arydeHHs npodecioHaniB-nmpaKkTHKIB, EKCIIep-
TiB rajysi, IpeJICTaBHUKIB pOOOTOMABIIIB Ta IHIIUX CTCHKXOJIJIEPIB O OCBI-
THBOTO TpoIieCy. Y4acTh 37100yBayiB BHINOI OCBITH y JIITHIX criemiasizoBa-
HUX IIIKOJIAX 3 CHEPTETUKH Ta CTYJCHTCHKUX HAYKOBUX rypTKax. Okpemi
CHELKYPCH MOXYTh BUKJIAJATHUCS aHTITIHCHKOIO (1HO3€MHOI0) MOBOIO.

4 — IIpuaaTHiCTh BUIIYCKHUKIB /10 NPALEBJAIITYBAHHA Ta M0JAJbIIOT0 HABYAHHSA

[IpupaTHicTs 10 mpa-
LIEBJIAIITYBaHHS

daxiBelp MiArOTOBICHUH 0 pOOOTH B TEIIOCHEPTETHUYHIN raay3i BiIMOBI-
nHo HanionaneHoro kiacugikaropa Ykpainu: Knacudikarop mpodeciit 1K
003:2010.

QaxiBenp 3a kBamidikamiitaum piBaeM pobit: 3113 Enepreruk

Ilopaneiie HaBYaHHS

[TpooBkeHHs HABYaHHS HA IPyromMy (MaricTepchbKOMY) piBHI BUIIO1 OCBITH
Ta/a00 HaOYTTS JOJATKOBUX KBalli(hiKaliid y CHCTEMI MiCIsSAUIIIIOMHOI OCBi-
TH.

5 — BuKJIagaHHA TA OLiHIOBAHHS

BI/IKHa)IaHHﬂ Ta Ha-
BUYaHH

3aranbHUM CTUIIH HABUAHHS — 3aB/JIaHHA-Opi€eHTOBaHMM. Bukiiaganus npo-
BOJUTHCS Yy (hOpMI: JIeKIIii, ceMiHaApH, TPAKTUYHI 3aHSTTS, 1a00paTopHi 3a-
HATTS;, KypCOBI IPOEKTH 1 pOOOTH; pO3paXxyHKOBI, pO3paxyHKOBO-TpadivHi,
JIOMAIIIHI KOHTPOJIbHI PoOOTH, pedepaT, TEXHOJIOTIS 3MIIIIaHOTO HaBYaHHS,
MPAKTUKH 1 €eKCKYpCii; BAKOHAHHS JUIIOMHOI poOOTH (TIPOEKTY), CAMOCTIH-
Ha po0O0Ta 3 MOMKJIMBICTIO KOHCYJIbTALlIN 3 BUKJIaJaueM, 1HAUBIAyalbHI 3a-
HSTTS, 3aCTOCYBaHHs 1HPOPMAIIIITHO- KOMYHIKAI[IITHIX TEXHOJIOT1i (e-
learning, oHnaliH-JIEK11ii, ) 32 OKPEMUMH OCBITHIMH KOMIIOHEHTAMHU.

O1iHIOBaHHSA

[ToTounwmii Ta ceMecTpOBHII KOHTPOJb Y BUTIISAI JIaOOpaTOPHUX 3BITIB, Mpe-
3€HTalli}, ece, MMChbMOBHUX 1 YCHUX €K3aMEHIB, 3aJliKiB, TECTIB, MOIYIbHUX
KOHTPOJIBHUX POOIT, 3aXUCTH KYPCOBUX POOIT 1 MPOEKTIB, & TAKOXK 3aXUCT
KBasTi(hiKaiiiHOT pOOOTH OLIIHIOIOTHCS BIJMOBIAHO A0 BUSHAUYEHUX KPUTEPI-
1B PelTHHTOBOI cCHCTEMU OL[IHIOBAHHS

6 — IIporpamHi KOMIeTeHTHOCTI

[HTerpanpHa Komrte-
TEHTHICTD

3MaTHICTh PO3B’SI3yBaTH CKIAMHI 3arajbHI, CHEIiajdi3oBaHl 3agavi Ta
MPaKTUYHI MpoOiieMu y cdepi TEIIoeHepreTHKU Ta (abo) y mporieci Ha-
BUAHHA, IO Tepeadavae 3acTOCYBaHHS TEOpIA Ta METOIB EJIEKTPUIHOL
1HKeHepii 1 XapaKTepU3yeTbCsl KOMIICKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3arajbHi komnereHTHOCTI (3K)

3K1

31aTHICTh peani3yBaTH CBOi IpaBa 1 OOOB’S3KM SK WiI€HA CYCIIIbCTBA, YCBIOM-
JIOBaTH IIHHOCTI TPOMAISHCHKOTO (BIIBHOTO JEMOKPAaTHUYHOTO) CYCHIIBCTBA Ta
HEOOXITHICTh HOro CTaJIoro PO3BUTKY, BEPXOBEHCTBAa IpaBa, MpaB 1 CBOOOJ JIO-
JMHU 1 TpoMajsHUHA B YKpaiHi.




3naTHICTh 30epiratu Ta MPUMHOXYBAaTH MOpalbHI, KyJIbTYpHI, HAYKOBI LIHHOCTI 1 J10-
CSATHEHHSI CYCIIJICTBA Ha OCHOBI PO3YMIHHS ICTOpIi Ta 3aKOHOMIPHOCTEH PO3BUTKY
npeaMeTHOI 06acTi, 11 Micld y 3arajpHiil CUCTeMi 3HaHb MPO MPUPOAY 1 CYCHIIbC-

3K2 TBO Ta Yy PO3BUTKY CYCHUJIbCTBA, TEXHIKM 1 TEXHOJOTIH, BHUKOPHUCTOBYBATH Pi3Hi
BUIM Ta (OPMH PYXOBOi AKTHUBHOCTI JUI AKTUBHOTO BiAMOYMHKY Ta BEIEHHS 3]10-
POBOTO CIIOCOOY JKUTTSL.

3K3 3/1aTHICTh BYMTHUCS 1 OBOJIOIBATH CyYaCHUMH 3HAHHIMH.

3K4 31aTHICTh 3aCTOCOBYBATH 3HAHHSI Y TPAKTUYHUX CUTYAITISX.

3K5 | HaBuuku BukopucTanHs iHQOpPMAIIHHUX 1 KOMYHIKAI[IHHUX TEXHOJIOTIH.

3K6 31aTHICTB 10 TOIIYKY, 0OpoOJIeHHS Ta aHaNI3y 1H(GOpPMAIIiil 3 PiI3HUX JHKEper.

3K7 3/1aTHICTh IPAIIOBATH B KOMAH/II.

3K8 3MaTHICTh CHUJIKYBaTHCS JEP)KABHOIO MOBOIO K YCHO, TaK 1 IIHMCHMOBO.

3K9 31aTHICTh IpUIMATH OOTIPYHTOBAHI PIIlICHHS

3K10 | 3marHicTh CHiNKYBAaTHCS 1HO3EMHOIO MOBOIO.

®daxoBi koMnereHTHOCTI cneniajabHocTi (PK)

DK 1 3/1aTHICT, 3aCTOCOBYBATH BIAMOBIIHI KITBKICHI MaTeMaTHYHI METOJH, METOIHU MPH-
POIHMYUX Ta TEXHIYHUX HAayK 1 KOMII'IOTEpHE IporpamMHe 3a0e3ledyeHHs s BUpi-
IIICHHSI IH)KEHEPHUX 3aBJIaHb B TCIUIOCHEPTCTHUYHIN Tamy3i.

@K 2 | 3naTHICTH 3aCTOCOBYBATH 1 IHTEIPYBATH 3HAHHSA 1 PO3YMiHHS 1HIIUX 1HXXEHEPHUX IU-
CIMIUTIH Ui BHpIMIEHHS mpodeciiiHux mpobiem.

@K 3 | 3naTHICTh NIPOEKTYBATH Ta EKCIUTyaTyBaTH TEIUIOEHEPreTHYHE 00J1aIHaHHSL.

dK 4 3aTHICTh BUABIATH, KIacH(iKyBaTH 1 OI[IHIOBAaTH €(PEKTHUBHICTH CHUCTEM 1 KOMIIO-
HEHTIB Ha OCHOBI BHKOPHICTAHHS aHATITUYHUX METOJIB 1 METOMIB MOJCIIOBAHHS B
TeIJIOCHEPreTUYHIN ranysi

@®KS5 | 3maTHiCTh BHM3HAYATH, JOCHIDKYBAaTH Ta PO3B’sA3yBaT mpodiemu y chepi Terioe-
HEPreTUKU, a TaKoX 1AeHTU(]IKyBaTH OOMEKEHHs, BKIIOYAIOYHM Ti, IO TOB’s3aHi 3
IH)KEHEPHUMH aclieKTaMH 1 MpoOJieMaMH OXOPOHHU IMPHUPOJH, CTAJIOr0 PO3BHUTKY,
3710poB's 1 O€3MeKu Ta OI[IHKAMM PU3MKIB B TEMJOEHEPreTUYHIN raiysi.

OK 6 | 3naTHICTH BpaxOBYBaTH 3HAHHS 1 PO3YMIHHS KOMEPLIMHOTO Ta €KOHOMIYHOTO KOH-
TEKCTY NpHU NPUHHATTI pillleHb B TEIJIOEHEPreTUYHIN ramysi.

OK7 | 3naTHICTH BpaxOBYBaTH IMIUPIIMNA MDKIUCHUIUTIHADHUN 1HKEHEPHUNH KOHTEKCT Yy
npodeciifHii IiSIbHOCTI B cepi TeI0eHepTreTHKY.

OK 8 | 3maTHICTH BUKOPUCTOBYBATH HAYKOBY 1 TEXHIUHY JITEpaTypy Ta 1HIII JpKepena 1HQo-
pmanii y mpodeciiiHiil TisUIbHOCTI B TEIUIOCHEPTEeTHYHIN ramysi.

OK9 | 3naTHICTH PO3pOOIATH IUTAHM 1 HPOEKTH Ui 3a0e3MEe4eHHs JIOCSTHEHHS MOoCTaBlle-
HOT NMEBHOI METH 3 ypaxyBaHHSAM BCIX aCHEKTIB BUPILIYBaHOI MPOOJIEMH, BKIIOYAIOUYH
BUPOOHUIITBO, €KCILTyaTaIlll0, TEXHIYHE OOCIYroByBaHHS Ta YTHIII3allll0 TEIJIOCHEP-
TeTUYHOTO 00J1a/IHAHHS.

OK 10 | 3gatHicTh AOTpUMYBATHCS MPOQECIfHUX 1 ETUYHUX CTaHAApTIB BHCOKOIO pIBHS Yy
JISUTBHOCTI B TEIUIOGHEPTETHYHIN Tamysi.

@K 11 | 3gatHicTh 3a0e3medyBaTd SIKICTh B TEIUIOEHEPreTUYHIN raiys3i.

O®OK 12 | 3gaTHicTh 3a0€3me4yBaTH 3aXUCT IHTEIEKTYaIbHOI BJACHOCTI, TOTYBaTH, O(GOPMITIOBA-
TH 1 BUKOHYBaTH KOHTPAKTH B TEMJIOEHEPTeTUYHIN raiys3i.

O®OK 13 | 3gatHicTh MpH JOCTIIHKEHHI 1 TPOEKTYBaHHI 00’ €KTIB TEMJIOCHEPTETUKU 3aCTOCOBYBA-

TH 3HaHHS XapaKTePUCTHUK 1 BIACTUBOCTEN MaTepialliB Ta TEIIOHOCIIB; TeMI0(i3HUHIX
MIPOIIECIB, SIKI MPOTIKAIOTh B €HEPTreTUIHOMY OOJIaIHaHH1; 3aCTOCOBYBATH METOIH OIli-
HK{ TEIUIOTiApaBIivyHOI HaJIHHOCTI Ta €()EeKTHBHOCTI TEIUIOEHEPTeTUYHOIO YCTaTKY-
BaHHSI.




oK 14

31aTHICTh MPU BUKOHAHHI (Pi3MYHOT0, MATEMAaTHYHOTO 1 KOMII FOTEPHOTO MOJICIIOBaH-
HS TeII0(i3MYHUX TPOIECIB B EHEPTeTUUYHOMY O0JIaIHaHHI Ha OCHOBI (P13MYHOI CYTTI
MPOIIECIB Ta 3 ypaXyBaHHSIM OYIKYBaHOTO pe3yJbTaTy BUOMpPATH METOJ PO3B’SI3aHHS
MOCTABJICHUX 3a]ad Ta MPOBOAMTH aHANi3 OTPUMaHHUX PE3yJbTATiB 3 METOIO 3abe3me-
YEHHS 33JaHUX MapaMeTpiB POOOTH EHEPreTUYHOT0 001 THAHHS. .

DK 15

31aTHICTh MpU BUKOHAHHI (PI3MYHOTO, MATEMATUYHOTO 1 KOMIT FOTEPHOTO MOJICITIOBaH-
HSl TEIUIO(I3UYHUX TPOLECIB 3aCTOCOBYBATH CYyYacCHI €JIEKTPOHHI MPHUCTPOI, TEXHIUHI
3aco0u, IPIJIAJIM Ta BUMIPIOBAIBHY TEXHIKY JJII OTPUMaHHs 1 00poOKu iHDopmarrii.

7 —IlporpamHi pe3y1bTaTH HABYAHHS

ITPH 1

3HaTH 1 pO3yMITH MaTeMaTuKy, (i3MKy, XIMiI0 Ha pIBHI, HEOOXITHOMY JJIst
JOCSITHEHHS pe3yJbTaTiB OCBITHBOI POTPaMHU.

ITPH 2

3HaTH 1 PO3YMITH IH)KCHEPHI HAayKH, IO JIeKaThb B OCHOBI CIEIIaIbHOCTI
«TemnoenepreTuka» BIJMOBIIHOI Creliani3aili, Ha PiBHI, HEOOXITHOMY Jisi
JOCATHEHHS 1HIIMX Pe3yJbTaTiB OCBITHHOI MPOrpaMH, B TOMY YHWCII MEBHA
0013HaHICTh B OCTaHHIX JOCATHECHHSX HAYKH 1 TEXHIKH y cepi TeIioeHepreTH-
KH.

ITPH 3

Po3ymMiHHS MIKIMCHUIUTIHAPHOTO KOHTEKCTY clieniajdbHOCTl «Ternmoenepreru-
Kay.

ITPH 4

AHaJi3yBaTH 1 BUKOPUCTOBYBATH CyJacHI 1H)KEHEPHI TEXHOJIOTIi, MPOIECH, CHC-
TeMU 1 001aIHaHHA Y cepi TeIIIOCHEPTeTUKH.

IIPH 5

OO6wupatu 1 3aCTOCOBYBaTH MPHUAATHI TUIIOBI aHAIITUYHI, PO3PAXYHKOBI Ta
EKCIICpUMEHTANIbHI METOJU; TPABUIBHO IHTEPIPETYBATH PE3YJIbTaTH TAKHX
JOCIIPKEHb.

ITPH 6

BusBnsaru, ¢popMynroBaTH 1 BUpIIIYBAaTH 1HXXEHEPHI 3aBJaHHSA Yy TEIUIOCHEpTe-
THUIIl; PO3YMITH BKIIUBICTh HETEXHIYHUX (CYCIIIBCTBO, 3/I0POB's 1 Oe3reka, Ha-
BKOJIUIITHE CEPEIOBUIIE, EKOHOMIKA 1 MPOMHUCIIOBICTH) 0OMEKEHbD.

ITPH 7

Po3po0msiT 1 IpoekTyBaTH CKIAAHI BUPOOH B TEIUIOGHEPTETUYHIN ranysi, mpo-
LECH 1 CUCTeMH, M0 33aJ0BOJIbHSAIOTH BCTAHOBJIEHI BHUMOTH, SKI MOXYTh
BKJIIOYATH OO13HAHICTh MPO TEXHIYHI ¥ HETeXHIYH1 (CYCHIJIbCTBO, 370POB'S 1
Oesrexa, HaBKOJIMITHE CEPEOBHINE, EKOHOMIKA 1 MPOMHUCIIOBICTD) ACTIEKTH.

ITPH 8

3acTocOBYBaTH MEPEOBI JOCATHEHHS €IEKTPUYHOI 1HKEHEepii Ta CyMIKHHX Ta-
Jy3ed IpU MPOEKTYBaHHI 00’ €KTIB 1 MPOIIECIB TETNIOCHEPTETHKHU.

ITPH 9

Bwmitu 3HaxoauTH HEOOXiIHY iH(pOpMaLil0 B TEXHIYHIN JiTepaTypi, HAyKOBHX
0a3ax JaHUX Ta IHIIKUX JpKepenax iHpopMallii, KpUTHYHO OIIHIOBATH 1 aHANI3y-
BaTH 11.

ITPH 10

3HaTH 1 PO3YMITH TEXHIYHI CTaHJAPTH 1 MpaBWJIa TEXHIKU Oe3mneku y cdepi
TEIJIOCHEPT€TUKH.

I[TPH 11

Matu nabopaTopHi / TeXHIUYHI HABUYKH, IJIAHYBaTH 1 BUKOHYBAaTH €KCIIEPUMEH-
TaJbHI JIOCHI/KEHHSI B TEIJIOGHEPIeTHUILll 32 JOMOMOIOI CyYaCHUX METOIMK 1
o0aHaHHSI, OLIHIOBATH TOYHICTH 1 HAIHHICTh Pe3ybTaTiB, pOOUTH OOTPYHTO-
BaH1 BUCHOBKH.

IIPH 12

Po3ymiTH OCHOBHI METOAMKM MPOEKTYBAaHHS 1 JIOCHIJDKEHHS B TEIJIOCHEpTe-
THI]i, a TAKOXK iX OOMEIKECHHSI.

ITPH 13

Po3ymiTi KITIOYOBI acmeKTW Ta KOHIEMIIi TETJIOCHEPreTHKH, TEXHOJOTIi
BUPOOHUIITBA, IEpeiadi, pO3MOALTY 1 BAKOPUCTAHHS €HEPrii.

IIPH 14

Matu HaBHUYKHM PO3B’S3aHHS CKJIAJHUX 3a7ad 1 MPAKTHYHUX HpoOieM, M0
nependavyaroTh peanizaiilo 1HKEHEPHHX IMPOEKTIB 1 MPOBENEHHS IOCTiIKEHb
BIJIITOBIIHO 10 crierfaii3ari.




ITPH 15

Po3ymiT OCHOBHI BIAaCTHBOCTI Ta OOMEKEHHS 3aCTOCOBYBAaHHMX MarTepialis,
o0JlaTHaHHS Ta IHCTPYMEHTIB, 1H)KEHEPHUX TEXHOJIOTIH 1 MPOIECIB.

ITPH 16

Po3ymiti HeTexHiuHI (CycHiIbCTBO, 3A0POB'S 1 Oe3MeKa, HABKOJIHUIITHE Cepeso-
BHUIIE, EKOHOMIKA 1 TPOMHMCJIOBICTh) HACIIJIKU 1HKEHEPHOT IPAKTHUKH.

ITPH 17

ApryMeHTyBaTH 1 JOHOCUTH CYJKEHHS, SIKI BIJOMBAIOTh 1HKEHEPHI PILICHHS B
cdepl TEIJIOCHEPreTUKHW Ta BIJAIMOBIMHI COIIalibHI, €KOJOTIYHI Ta €THYHI
npobiaemMu 10 (axiBIliB i He(axiBIliB.

ITPH 18

Bwmitn kepyBatu mpogeciiiHOIO AISUIBHICTIO, ydacTi y poOOTI HajJ NpOeKTa-
MU, BiJITOBITAJIbHOCTI 32 MPUUHSATTS PIICHb y cepl TEIUIOCHEPTETUKH.

ITPH 19

3HaTH, PO3YMITH 1 BUKOPUCTOBYBATH METOJM HAYKOBOIO IOCIIIKEHHS, MPHUH-
LUK 3aCTOCYBaHHS CYYaCHHMX EJEKTPOHHUX IPHUCTPOIB, TEXHIYHHX 3aco0ilB,
MPWIAIIB Ta BUMIPIOBAIBHOI TEXHIKHM ISl OTpUMaHHSA 1 00poOku iHdopmarltii
IIPY TOCTIHPKEHHI 1 TPOEKTYBaHHI TEIJIOCHPETETUYHOTO 00J1aTHAHHSI.

ITPH 20

BuOupaTu cyyacHi MeTO/iM 1 3aCTOCOBYBATH 3aCO0M, MPUIIAIN T4 BUMIPIOBAIbHY
TEXHIKY JUIsl 31MCHEHHS TeMI0(Q13UYHOTO €KCIIEPUMEHTY.

ITPH 21

Martu npakTUYHI HAaBHYKH BHPIIICHHS 3aBAaHb, IO Mepen0adaroTh peai3alliio
1HKEHEPHUX MPOEKTIB 1 MPOBEICHHSI JOCIIKEHb BIJIMOBIIHO 10 OCBITHROI MPO-
TpaMHU.

8 — PecypcHe 3a0e3neueHHs1 peajizanii mporpamMu

KanpoBe 3abe3neueHns| BianoBiaHO 10 KaApOBUX BEMOT MO0 3a0€3TMeUeHHs IPOBAPKCHHS OCBI-

THBOI JISTILHOCTI U1 BiamosigHoro piBHs BO, 3atBepmkenux [locrano-
Boro Kabinery MinictpiB Ykpainu Bix 30.12.2015 p. Ne 1187 (unnHwMit) B
penaxii Big 23.05.2018 p. Ne 347,

Peanizaiis nporpamu niepeadavae 3aaydeHHs] O OCBITHBOTO MPOLECY MPO-
(ecioHaiB-TIPAaKTHKIB, CKCIIEPTIB Tally3i, MPEJICTaBHUKIB pOOOTOIABIIIB Ta
IHIIMX CTEUKXOJIJIEPIB.

MarepianbHo-TexHIuHe| BiMOBIIHO 10 TEXHOJOTIYHUX BUMOT 00 MaTepialbHOTEXHIYHOTO 3a-
3a0e3neyeHHs Oe3nedeHHs OCBITHBOI JAISUIBHOCTI BiAMOBIIHOTO piBHA BO, 3aTBepakeHnx

[TocranoBoro Kabinety MinictpiB Ykpainu Bix 30.12.2015 p. Ne 1187
(unHHUM) B pepaxuii Big 23.05.2018 p. Ne 347.

[Tpu miaroroBii ¢axiBIiliB BUKOPUCTOBYETHCS CydacHe MporpamMue 3abes-
neuyends: Komnac, Ansis, Tekla Structure, Autodesk Inventor.

[ndopmariiine Ta Ha- | BiANOBiAHO 10 TEXHOIOTIYHUX BUMOT 1010 HABYATHHOMETOIUYHOTO Ta
BYAJIbHO-METOIMYHE iHdopmariiHoro 3a0€3ne4YeHHs OCBITHROT AISUTBHOCTI BIATIOBITHOTO PIBHS
3a0e3neyeHHs BO, 3arBepmxenux [loctanoBoro Kabinery MiHicTpiB YKpaiHu Bij

30.12.2015 p. Ne 1187 (umnanmMit) B penakiii Big 23.05.2018 p. Ne 347.
[Ipu opranizarii i TpoBeIEHI OCBITHROTO MPOIIECY 3aCTOCOBYIOTHCS pe-
cypcu HaykoBo-TexHIuHOi 610mioTexu imeni I'.1.Jleancenka Harionans-
HOT'O TEXHIYHOTO yHiBepcuTeTy YKpainu «KuiBCbKHUI MOMITEXHIYHUHN 1H-
ctutyT imeHi Irops CikopcbKoro»

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

9 — AkageMiyHa MOOLJIBHICTH

HarionanbHa kpeaut- | MOXIMBICTD YKJIQAAHHS YTOJ] IPO aKaJAeMidHy MOOUIBHICTH Ta PO Mo-
Ha MOOUIBHICTb JBIiHE IUIJIOMYBaHHS



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

MixHapoaHa KpeauT-
Ha MOOIIBHICTE

MOXIUBICTh YKIAJACHHS YTOJ PO Mi>XKHAPOHY aKaJeMidHy MOOLITBHICTh
(Epasmyc+ K1), mpo nmoaBiitHe TUIJIOMyBaHHS, TIPO TPUBAJIl MiXKHAPOIHI
MIPOEKTH, TOIIO, SIKi Mepen0avaloTh BKIIOUCHE HABYAHHS CTYICHTIB.
VYrona mpo Mi>kHapoAHY akajaeMiuny MoOutbHICTh (Epasmyc+ K1)

3 BIIM3bKOCXITHUM TeXHIYHUM yHiBepcuTeToM (M.AHKapa, TypedunHa)
VYrona mpo Mi>kHapoAHY akajaeMiuny MoOutbHICTh (Epasmyct+ K1)

3 [MoniTexniuaum yHiBepcuteToM (M.Banencis, KoponisctBo Icnanis)

HasuanHus iHO3eMHUX
3100yBaviB BUIIOL
OCBITH

JI1st iHO3€MHUX TpOMAaIsiH HaBYaHHS 3/IIMCHIOETHCS aHTIIHCHKOI MOBOIO,
a YKpaiHChKa MOBA BUBYAETHCA K 1HO3EMHA.
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2. IEPEJIIK KOMIIOHEHT OCBITHbOI ITIPOTPAMHU

KoMmoHeHTH OCBITHBOI TPOrpaMu KinbkicTs ®dopma
Kon o/k (HaBYAJIbHI TUCIUIUTIHK, KYPCOBI TPOEKTH/POOOTH), KpPEIUTIB 1JICYMKOBOTO
MPAKTUKH, KBaTidikamiiHa poboTa) €KTC KOHTPOJIIO
1 2 3 4
1. OBOB’A3KOBI (HopmaTuBni) komnonentu OI1
1.1. lluka 3arajbHOI MiATOTOBKHM
301 Buia maremartuka 17,0 eK3aMeH
302 ®di3zuka 10,0 eK3aMeH
303 ImxenepHa rpadika 7,5 €K3aMEH
304 | KynbTypa MOBH Ta J1J10BE MOBJICHHSI 2,0 3alliK
305 | Matepiano3HaBCTBO Ta TEXHOJIOTISl MaTepiajiB 4,0 3aJiK
306 ®di3znuHe BUXOBaHHS 50 31K
307 IHo3eMHa MoBa 6,0 3aIIK
30 8 Ximis 4,0 31K
309 | TeopernuHa MexaHika 4,0 eK3aMEeH
30 10 | YkpaiHa B KOHTEKCT1 iCTOPUYHOTO PO3BUTKY €BpOIHU 2,0 3aITiK
30 11 | OcHOBH eNEKTPOTEXHIKH Ta €IEKTPOHIKH 4,0 3aJiK
30 12 | I'ipporazoamaamika 6,0 eK3aMEeH
30 13 | Indopmariitai TeXHOIOTi 6,5 3K
30 14 | TexHiuHa TepMOJAUHAMIKA 9,5 eK3aMEeH
30 15 | TemtomacooOMiH 11,5 eK3aMeH
30 16 | KypcoBa po6ota 3 TermioMacooOMiHy 1,0 3aITiK
30 17 | Exonomika i oprasizaiiis BApOOHHUIITBA 4,0 3aJTiK
30 18 | Oxopona mpaiii 1 IUBIIBHUHN 3aXUCT 4,0 3aJTiK
1.2. lluka npodeciiiHol MiArOTOBKH
[0 1 MeTtpoJtorist Ta cTaHIapTH3ALIIS 4.0 eK3aMeH
I10 2 Texuiuna MexaHika 10,5 eK3aMeH
ITO 3 | KypcoBa po6oTa 3 TeXHIYHOI MEXaHIKU 1,0 3aJiK
I10 4 TexHOMOT1i KOMI'TOTEPHOTO MOJICTIOBAHHS 4.0 eK3aMeH
I10 5 TennoTexHIYHI BUMIPIOBaHHS Ta MPUIATH 2,0 eK3aMeH
I10 6 MatematuuHa ¢izuka 4,0 eK3aMeH
107 Tenn00§M1H npu (a3zoBUX MEPETBOPEHHSIX 1 BUIIPOMI- 6.5 ex3aAMEH
HIOBaHHI
IO 8 | di3uKo-XiMiuyHi OCHOBHU MPOLIECIB TOPIHHS 2,5 €K3aMEH
I10 9 Metoau TOCTIKEHHSI POIIECIB TEMII000MIHY 50 eK3aMeH
I1O 10 | KypcoBuii mpO€KT 3 METOMIB AOCITIIKEHHS TPOIECIB )
TEI000MIHY 15 S
IO 11 | TenmmooOMiHHI amapaTu Ta TETUIOHOCIT 7,5 eK3aMeH
I1O 12 | KypcoBuii mpoeKT 3 TEIIIOOOMIHHUX arapaTiB Ta Tel- .
1,5 3alTiK
JIOHOCI1B
10 13 | Meroau nociimkeHHs TemIo(i3UYHUX BIACTHBOCTEH
8,5 eK3aMeH
pEYOBHH
I10 14 | KypcoBuii mpoeKT 3 METOAIB JOCHIKEHHS TeIodizu- 15 saic

YHUX BJIACTUBOCTCH pPCHOBUH
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1 2 3 4
I10 15 | IlepenaunioMHa IpakTHKa 6,0 3aJiK
1O 16 | luniaoMHe IpO€EKTyBaHHS 6,0 3aXUCT

2. BUBIPKOBI komnonentn OII
2.1. Iluka 3arajibHoOI NiArOTOBKH
3B 1 OcsitHili koMnoreHT 1. 3Y-Karanor 2,0 3aI1K
3B 2 OcsitHii komnoneHT 2. 3Y-Karamxor 2,0 3aJiK
3B 3 OcsitHilt koMnoHeHT 3. 3Y-Karanor 2,0 3aI1K
3B 4 OcsitHil kommoHeHT 4. 3Y-Karamor 2,0 3ajiK
3B5 Ino3zemHa MoBa npogeciitHoro cpsiMyBaHHS 6,0 €K3aMcH
2.2. Huxa npodeciiiHol miAroTOBKH
I[IB 1 Ocsithii kommoneHt 1. K-Karanor 3,0 31K
IIB 2 Ocsithii kommoneHT 2. K-Karanor 3,5 371K
IIB 3 OcsitHi kommnoHeHT 3. K-Karanor 4.0 eK3aMeH
IIB 4 OcsitHii komnoHeHT 4. K-Karanor 5,0 31K
I[IB 5 OcsitHi# koMmmoHeHT 3. ® -Karazor 3,0 31K
IIB 6 OcsitHil kommnoHeHT 5. K-Karanor 4.0 eK3aMeH
1B 7 OcsitHil komnoHeHT 6. K-Karanor 4,0 eK3aMeH
IIB 8 OcsitHii komnoneHT 7. K-Karanor 50 eK3aMeH
IIB 9 OcsitHil komnoHeHT 8. K-Kartanor 7,5 eK3aMeH
IIB 10 | OcsitHiit kommoreHT 9. K-Karanor 4,0 31K
TIB 11 | Ocsitniit komnonent 10. K-Karanor 3,0 31K

3aranpHu 00CST 000B’SI3KOBUX KOMIIOHEHT: 180

3aranbHuil 00cAT BUOIPKOBHX KOMIIOHEHT: 60

OOcsT OCBITHIX KOMIIOHEHTIB, 110 320€3Me4Yy0Th 3100y TTs 180
KoMIeTeHTHOCTel Bu3HaveHux CBO:

3ATAJIBHUM OBCAT OCBITHHOI TIPOIT'PAMH 240
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3. CTPYKTYPHO-JOI'TYHA CXEMA OCBITHbHOI IIPOTPAMHU

Cemectp 1 Cemectp 2 I Cemectp 3 I Cemectp 4 Cemectp 3 I Cemectp b6 I Cemectp 7 I Cemectp 8
: ' [ — I I I
1
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: Y
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L
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4. POPMA BUITYCKHOI ATECTANII 3IOBYBAYIB BUIIIOI OCBITH

BunyckHna arecraiiis 3100yBaya BHILOI OCBITH 3a OCBITHBbOIO-IIPO(ECIHHOI IporpamMor «Moaeo-
BaHHsI 1 KOMIT'IOT€PHI TeXHOJOTIi B Teruodi3uii» cnemiaabHocTi 144 TeruioeHepreTuka MpoBOIUTHCS Y
dopmi 3axucTy KBadi(iKaliiHOI pOOOTH/IIPOEKTY Ta 3aBEPIIYETHCS BUIAYCIO JIOKYMEHTAa BCTAHOBIICHOI'O
3pa3ka Mpo NPHUCYHKEHHS HOMY CTYIEeHs OakajaBp 3 IPUCBOEHHAM KBamidikarlii: 0akaiaBp 3 TEIJIOCHEP-
TeTUKH 32 OCBITHBO-TIPO(ECiitHOI0 mporpamoro «MoJenoBaHHs 1 KOMIT I0TepHI TEXHOJIOTIT B TerIogizu-
.

Kpamidikariitna poboTa mepeBipsieTbes Ha IUIATiaT Ta MIiCs 3aXUCTY PO3MIIIYEThCS B PENO3UTOPIT
HTB VuiBepcuteTy miis BUIBHOTO AOCTYyNy. BuilyckHa arecrairisi 3IHCHIOETHCSA BIAKPUTO Ta MYyOIIYHO.



5. MATPULIS BIIMMOBIIHOCTI MPOTPAMHUX KOMIETEHTHOCTEA KOMIIOHEHTAM

OCBITHBOI ITPOI'PAMUA

301| 302| 303| 304| 305| 306| 307| 308| 309| 3010] 3011] 3012 3013] 3014 3015 3016/ 3017 3018
3K 1 " n
3K 2 + + +
3K 3 + + + + + + + + + + + + + + + +
3K 4 + + + + + + + + + + + +
3K 5 + +
3K 6 + + + +
3K 7 + + + + + + + + +
3K 8 + +
3K 9 + + +
3K 10 +
DK 1 + + +
DK 2 + * *
DK 3 + + + + + + +
DK 4 + + + +
DK 5 + + + + + +
DK 6 +
DK 7 + + + + + + + + + + + +
DK 8 + + + + +
®K 9 + + + + + + +
DK 10 + + + + + + + + + + + + + +
DK 11| + + + + + + + + + + + + + + +
OK 12 +




nmoi mo2 | nmo3 | no MNos| nMO6 | MO7| MO8 | MOY9 | MO10| MO11| MO 12| MO 13| MO 14| MO 15| 11O 16

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

3K 8 + + + + + +
3K 9 + + + + +
OK 1| + + + + + + + + + + + + + + + +
DK 2 + + + + + + + +
@K 3 + + + + +
DK 4 + + + + + + + + + + + +
DK 5 + + + + + + + + + + + +
@K 6 +

®K 7 + + + + + + + + + + +
DK 8 + + + + + + + + + + +
DK 9 + + + + +
®K 10| + + + + + + + + + + + + + + +
®K 11| + + + + + + + + + + + + + + + +
DK 12 + + + + +
®K 13 + + + + + + + + + + +
®K 14 + + + + +
®K 15| + + + -
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6. MATPULA 3ABE3ITIEYEHHSA ITPOI'PAMHUX PE3YJIBTATIB HABUAHHS BIIINOBIJIHUMH
KOMIIOHEHTAMM OCBITHBOI IPOI'PAMU

301

302

303

304

305

306

307

308

309

3010

3011

3012

3013

30 14

3015

3016

3017

3018
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IIPH 2

+

IIPH 3

+

IIPH 4

+

IIPH 5

IIPH 6

IIPH 7

+

IIPH 8

|| |||+

IHPH 9

|+ ||+

+ |+ |+ |+

[+ |+ +

++ [+ ]|+

HPH 10

IHPH 11

IIPH 12

IIPH 13

ITPH 14

IIPH 15

+ |4+ ]|+

+ |4+ +

+| 4|+ ]+

|+ |+ ]+ ]+

+ |+ |+ +

IIPH 16

IHPH 17

IIPH 18
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+

ITPH 10
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+ |||+

IIPH 11

+ 4|+ |+ ||+ |+ +
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+

+

IHPH 13
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+
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+

+

IHPH 15

IHPH 16

+l+ [+ |+ +|+

IHPH 17
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+
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