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OcCBiTHIO IpOrpamy poO3IIITHYTO Ta CXBAJICHO HA:
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npoTokos Ne_ Bim «__ » 2025 p.
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[TpopekTop 3 HayKOBO-TIeAArorivHoi poooTH Onexcannp 'OJIOBKO
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mporokos Ne_ Big «_» _ 2025 p.

I'onosa Buenoi pagu HHI «®T®D» Cepriit JUTOBUEHKO

1.3. HaykoBo-meroanuniit koMicii HHI «®i3uko-Texniunmii paxynbTeT:
npotokoi Ne_ Big «_» _ 2025 p.

I'onmora naykoBo-meToanuHO1 Komicii HHI « DTdD» VYnsna TAPABAPA

1.4. Kadenpi ¢izuxu sapa ta Bucokux enepriit imeni O.1. Axieszepa:
mporokos Ne_ Big «_» _ 2025 p.

B.o. 3aBigyBaua kadenpu Opiit CIOCAPEHKO

1.5. Kadenpi npuxnannoi ¢izuku ta Pi3uku miazmu
npotokon Ne_ Big «_» _ 2025 p.
B.o. 3aBigyBaua xadeapu Irop TAPKVYIIIA

1.6. Kadenpi menuunoi ¢i3uku Ta 610MEeANIHUX HAHOTEXHOJIOTIH]:
npotokodt Ne_ Big «_» _ 2025 p.

B.o. 3aBigyBauku kadenpu Banepis TPYCOBA

1.7. Kadenpi matepiaiB peakropoOyayBaHHs Ta (i3UIHUX TEXHOJIOTIH:
npotokoa Ne_ Bim «_» _ 2025 p.

B.o. 3aBigyBaua xadeapu Cepriiit JUTOBUYEHKO




IHEPEIMOBA

Po3po6iaero po60o4or0 rpymnoro y CKIaii:

[IpizBute, iM’s1, 10
0aTHKOBI

HaiimenyBanHs mocaau (s CYMiCHHUKIB —
MiCIle OCHOBHOI pOOOTH, ITOCasia)

HaykoBuii cTyIiab, BUCHE 3BaHHS,
3a KO0 Kadeaporo
(cHemianbpHICTIO) TPUCBOEHO

KepiBauk poGouoi
TpyIH:

Ky3nenon
ITrnun
Enyapnosuu

Hupexrop HHI «®i3uko-TexHiyHUN
dakynerer» XHY imeni B.H. Kapasina

K.d.-Mm.H. 31 ciemianpHOCTI
01.04.16 — ¢izuka smpa,
€JIeMEHTAapPHUX YaCTUHOK Ta
BHUCOKHX €HEPTiH, TOIEHT 10
kadenapi ¢pizuku sapa Ta
BHUCOKHX eHepriit im. O.1.
Axieszepa

Unenu poboyoi

TpyIH:
INax Honent 3BO kadenpu ¢izuxu sapata  |K.d.-M.H. 31 cienianbHOCTI
AHnpii BHcOokuX eHepriit imeni O.1. Axiezepa 01.04.16 - di3uka sapa,
I'ennaniioBuy HHI «®i3uko-TexHiuHui paKynbTeT» €JIEMEHTAPHUX YaCTHHOK 1
XHY imeni B.H. Kapazina BHCOKHX €HEpPTiH, TOIEHT 10
Kadeapi TEOPEeTUIHOT AIepHOT
(b13MKH Ta BUIIOT MAaTEMATHKH.
Cepena Houent 3BO kadenpu npukiiagHoi K.p.-m.1., cT.H.C. 31
KoctsaTun ¢bi3uku Ta HiI3UKH 1I1a3MH, 3aCT. criertiambHOCTi 01.04.08 —
MuxkonaiioBuy mupekropa HHI «®i3uko-TexHiyHui ¢izuka miazmMu
dakynereT» XHY imeni B.H. Kapa3zina 3
HaBYaJIbHOI poOOTH
JIuToBUeHKO [Tpodecop 3BO kadenpu marepiaiib JI.TeXH.H. 31 cemiaabHOCTI
Cepriii peakTopoOyayBaHHs Ta (i3MIHUX 01.04.07 — ¢izuka TBEpIOTO
Bonoaumuposuu TEXHOJIOT1H, B.O. 3aBiyBava Kadeapu Tina, mpodecop mo kadeapi
MaTtepialliB peakTopoOyIyBaHHS Ta MartepiaiiiB peakTopoOy1yBaHHS
¢i3uuanx texHosoriit HHI «®izuxo- Ta (HI3UYHUX TEXHOJIOTIH
texHiyHui akynpTer» XHY imeni B.H.
Kapasina
Tpycosa [Tpodecop 3BO kadenpu meguanoi H.¢.-M.H., mpodecop mo
Banepis ¢bi3ukH Ta G10MEAMIHUX Kadeapi MenuuHoi Gi3UKH Ta
MuxaiiniBHa HAHOTEXHOJIOTIH, B.O. 3aBilyBaUKH 0lOMEIUYHNMX HAHOTEXHOJIOTIH,
Kadeapu MenuuHo1 (i3UKU Ta yneH-kop. HAH Ykpainu 31
o0iomennuHnx Hanorexuonorin HHI crnerianbHOCTI «SmepHa
«®Di3uko-TexHiyHui pakynpTe™ XHY  |Memuyna dizuka
imeni B.H. Kapasina
INipka [Tpodecop 3BO kadenpu npukiaaHoi J.d.-M.H. 31 criemniaabHOCTI
Irop ¢izuku Ta dizuku mnazmu HHI «®izuko- |01.04.08 — dizuka miasmu,
OnexkcaHIpoBUY texHiyau# daxkynpsrer» XHY imeni B.H. |npodecop kadenpu 3aranpHol

Kapasina

Ta MPHUKIATHOI (PI3UKH, YIICH-
kop. HAH Yxkpainu 31
CHEIIaIbHOCTI
«ExcniepumenTaibpHa dizuka
TUTa3MU», 3aCITYKEHUH IisTd
HAyKH 1 TEXHIKH YKpaiH!

/1o NpoeKTyBaHHSI OCBITHBOI IPOrPaMHu T0J1y4eHi:




IIpencraBHuKH podoTORABUIB:

— Tapkyma Irop €BreniiioBuy — B.0. reHepaiIbHOTO Aupekropa HamionansHoro
HayKOBOTO IEHTPY «XapKiBCbkuil ¢izuko-TexHiunui inctutyt (HHI XDTI) HAH
VYkpainu, 1.¢.-M.H., npodecop, akanemik HAH Ykpainu, naypeat [epxaBHoi npemii
VYkpaiau B ramy3i Hayku 1 Texaiku (2007);

— A3sapenkoB MuxkoJa OaekciiioBuy — qupekrop [Hcturyty (izuku TBEepAOro Tijna,
Marepiano3HaBcTBa 1 rexnonorid (HHL] X®DTI) HAH VYkpainu, a.¢.-Mm.H., mpodecop,
akaneMik HAH Ykpainu, 3aciaykeHu#t 1is4 HayKH 1 TeXHIKH YKpaiHu.

— JlurBuHenko Bosoaumup BikTopoBu4 — qupekrop [HCTUTYTY eneKkTpodi3uKy 1
pamiamiitaux Texuousoriii (IEPT) HAH Ykpainu, a.¢.-m.H., mpodecop.

IMpencraBHukM 37100yBaviB BUIIOI OCBIiTH:

— barsanoBa Beponika BsiueciaBiBHa — 37100yBauka BUIIOI OCBITH HA MEPIIOMY
OCBITHBOMY DiBHI, 4-Uli PiK HABUAHHS,

— JlitBinoBa Cranic1aBa CepriiBHa — 3700yBayka BHIIO1 OCBITH Ha MEPIIOMY
OCBITHBOMY DiBHI, 4-Uli piK HABUAHHS,

[Tpu po3pob6i [Iporpamu BpaxoBaHi BUMOTH:

CrannmapTty BUIIOI OCBITH nepuoro (0akamaaBpchbKoro) piBHs, ranysi 3Hanb 10 — «[Ipupoanndi
Haykuy», cremianbHocTi 105 — «[Ipuknagna ¢i3uka Ta HaHOMATepiaawy, 3aTBEPHKEHOTO
HakazoM MOH VYkpainu Ne804 Bix 16.06.2020 p.

Penensii-Biaryku 30BHilIHIX cTeiiKkx0J1/1epiB (32 HASIBHOCTI):




IIpo@dinb ocBiTHLOI pOorpaMu
«Kioepdiznuni sinepHi TeXHO0JIOTi»

3i ceniaJILHOCTI

105 — Ilpukgagua giznka Ta HaHoMaTepiajan

1 — 3araabHa iHgopMmanis

IToBHa Ha3Ba BUILOTO
HABYAJLHOIO 3aKJIA1Ay
Ta CTPYKTYPHOIO
miapo3ainy

XapkiBChbKUH HallioHadbHUH yHiBepcuTeT iMeHi B.H. Kapasina,
HaBuansHo-HayKOBHI ITHCTUTYT «D13MKO-TEXHIYHUN (DaKyIbTET»

Crtyninb BHIIOI OCBiTH
Ta Ha3Ba KBaJgiikamii

CrymiHb BUIIOT OCBITH: OaKagaBp

CremiansHicTh: E6 [Ipukinaaga ¢i3uka Ta HaHOMaTepiaan
OcsiTHs kBasiQikawis: 6akagaBp OIPUKIAAHOT Pi3UKH Ta
HaHomMmatepiamiB, KiGepdi3uuHi sipepHi TEXHOJIOTT

Odiuiitna Ha3Ba
NporpamMu

Kibepdiznuni ssaepHi TEXHOMOTTT

Tun guniomy Ta
00CHAr OCBITHBOI

Junnom 6akanaBpa, oquHuyHui, 240 kpenutiB €EKTC, Tepmin
HaBuYaHHA 3 poku 10 micsIiB

nporpamMu

HasiBHicTh AkpenuraiiiifHa koMicig. YKpaiHa.

aKkpeauTaunii Ceprudikar akpeaurarii cneriansaocti HJ[ 2189530, niticauit no
21.07.2025

Iuxn/piBens HPK VYxkpainu — 6 pisens, FQ-EHEA — nepmuit nukn, EQF-LLL —
6 piBCHb

IlepenymoBu HaBuyanHs 3a mporpamor0 MOXYTh pPO3IMOYaTH OCOOM 3

MOBHOIO 3arajbHOI0 CEPEJHBOI0 OCBITOK 3a pe3yJbTaTaMH
30BHIIIHBOTO HE3aJIC)KHOTO OI[IHIOBAaHHS 3HAHb 1 BMiHb BCTYITHUKIB
3 ypaxyBaHHSIM CEpPEIHBOT0 0ally JOKYMEHTY MO MOBHY 3arajibHy
cepenHIo ocBiTy. Ocobu, 1Mo 6akaloTh HaBYATHCS 32 MPOTPamolo,
MOJAI0Th CepTUdikaTh YKPaiHCHKOTO IIEHTPY OIIHIOBAHHS SIKOCTI
OCBITM 3 TMpPEAMETIB, L0 BHU3HAYEHI MNpaBWIAMH MPUHOMY 10
yHiBepcuTeTy. Binbip aliTypi€HTIB 3IHCHIOETHCS HAa KOHKYPCHIN
OCHOBI.

MOKJIMBUM TaKOXX € HaBYAHHS 31 CKOPOYCHUM TEPMIHOM 13
BCTYIIOM Ha JIpYTHi Kypc (3 HACTyIHUM HOPMAaTHBHUM TE€PMIHOM
HaBYaHHA) OCi0, sIKi 3700yJIM OCBITHBO-KBai(iKaIlliHUNA PIBEHB
Mojommoro  cnemiaimicra. IlpuifloM Ha  OCHOBI  OCBITHBO-
KBaMIKAIIHHOTO PIBHSI MOJIOIIIOTO CHEIiamicTa s 3A00yTTs
CTyneHs OakajiaBpa 3HIMCHIOETHCS 3a pe3yabTaTaMu BCTYIHUX
BUNPOOYBaHb, 10 BHU3HAUEHI MpaBWIAMH TOPHHAOMY 0
YHIBEPCHUTETY.

MoBa BUKJIadaHHSA

YkpaiHcbka MOBa

Tepmin axii ocBiTHBOI
NporpamMu

30.06.2029 p.

InTepHeT-anpeca
NOCTiHHOTO
PO3MillleHHSI ONUCY
OCBITHBOI IPOrpamMu

http://physics-technology.karazin.ua/academics/osvitni-programi

2 — MeTa OCBITHBOI IPOrpamMu

Meta nporpamu

[TinroroBka (axiBiliB, SKI HA OCHOBI 3HAaHb 3aKOHIB (I3UKH,
(i3nYHMX SBUI Ta MPOLECIB y BCIX Gopmax opraizarii marepii Ha




BCIX CTPYKTYPHHX PIBHSX Ta B yCiX arperaTHUX CTaHax, a TaKOX
NpUIAIIB Ta METOMIB (DI3UYHUX JOCITIKEHB, 3[]aTHI PO3B’sI3yBaTH
CrieniaaizoBaHi CKJIaJIHI 3a7a4i 1 MpaKTHYHI Tpo0IeMu, OB’ s13aHi 3
TOCTiKeHHAM (Pi3UYHIX 00’ €KTIB 1 CHCTEM, IIPOIIECIB 1 SBHII Ta iX
TEXHIYHHUMH 3aCTOCYBaHHSIMHU.

[TigroroBka ¢axiBuiB 3 saepHoi (izuku Ta KiGephizuuyHUX
CHUCTEM, SIKI Ha OCHOBI 3HaHb 3aKOHIB ()I3MKHM Ta 3aCTOCYBaHHS
KOMIT'IOTEPHUX METOJiB TOTOBI J0 KBaJi(pikoBaHOI HAayKOBO-
TEXHIYHOI poOOTH Ta BUKOHAHHS KOMILIEKCHHX POOIT, OB’ I3aHUX
13 po3poOKOI0, ONTHMI3ali€l0 Ta OOCIYrOBYBAaHHSM CKJIAJHUX
anepHO-PI3UYHUX CHCTeM Yy Tajy3l MpUKIaaHOi (I3UKH Ta
HaHOMaTepiaiB BIAMOBITHO A0 (axoBOi OpieHTAaIll.

3 — XapakTepHCTHKa OCBITHBOI IPOrpamMu

IIpenmerHna o6aacTh I'any3s 3nanb: E [Ipuponnuyi Hayku, MaTeMaThKa Ta CTaTHCTUKA.
(ramy3b 3HaHb, CrneuianpHicth: E6 [Ipuknagna ¢izuka Ta HaHOMaTepiaiy.
crneniaJbHiCTh,

cnemiagizamis (3a

HAsIBHOCTI))

Opienranis ocBiTHLOT OcsiTHBO-TIpOdECiifHa MporpaMa CHpsIMOBaHAa Ha HaJAaHHSA
Nporpamu cryaeHtaM 31 cneuianbHocTi  «llpuknmagHa  ¢dizuka  Ta

HaHOMAaTepiaM» MIUPOKOI MiATOTOBKH, IO BIAMOBIIA€ CY9aCHHM
CBITOBUM BHMoOraM 0 ¢axiBIiB 3 sjgepHoi Qi3uku Ta
KOMIT' FOTEPHUX TEXHOJIOTIM Ta TOrauomoe QyHIaMEeHTabHI
3HaHHS 3 KBAaHTOBOI (Pi3MKH, HAaHOMAaTepialiB, MPOrpaMyBaHHI Ta
KOMIT FOTEPHUX CUCTEM, CHCTEMHOTO aHaJi3y TOIIO.

OcHoBHuii Qokyc Crilikuii pO3BUTOK SJEPHUX TEXHOJOTIH € IeperyMOBOIO
OCBITHBOI NpPOrpamMu EHEepreTUYHOI He3alle)HOCTI Ta BilicbkoBOi Oesmexku Kpainu. Ha
Ta cneniaJizamii TENepiliHii Yac 3HaYyHa KUIBKICTh SIEPHO-(I3MYHUX MPOLECIB

KEPYETHCS, MOJICTIOETbCST ab0 aHam3yeThbCs 3a  JTOTIOMOTOO
KomI'IotepiB. Cucremu, SiKi BKIIOYAIOTh B ceOe SIK KOMITIOTEPHY
Tak 1 (I3UYHY CKJIaJ0B1 OTpUMaid Ha3By KiOepdizuuaux. OCBITHA
nporpama “KiGepdizuuni saepHi TexXHOJOril” CcIpsSMOBaHa Ha
MIATOTOBKY KBali(piKOBaHMX KaapiB, fAKi, 3 OIHOTO OOKY,
OTPUMYIOTh 0a30Bi 3HAHHSA 3 NPUKIAAHOI siiepHOi (i3uKH, a 3
IHIIIOTO - OTPUMYIOTh KOMITETEHIIT HEOOXiIHI /I peami3amii nux
3HaHb B SJIEPHIA Talmy3i (€HepreTHkKa, MEAMIIMHA, BiMCbKOBE
3aCTOCYBaHHS TOIIIO).

3n00yBaui BUIOI OCBITH OTPUMYIOTh LIIMPOKY MiATOTOBKY, IO
BIJINOBiIa€ CyYyaCHUM CBITOBUM BHUMOTram 10 (axiBIiB ¥y
OpUPOIHUYIN ramys3i 3HaHb Ta 00’€IHYE 3HAHHA 13 OOOB'I3KOBUX
3arajlbHUX JUCIHILTIH (BKJIIOYAIOYM CHCTEMAaTH4YHE 3arajibHe Ta
¢axoBe BHBUEHHS AaHIIIMCBKOI MOBHM) Ta (yHAaAMEHTAIbHOL
npodeciiinoi cremianmizamii (BUIa MaTeMaThka, IpOrpaMyBaHHS,
3arajibHa Ta MpUKIJIAAHA sifepHa (i3zuka). 3100yBaui BUIIOI OCBITH
BIJIBIIYIOTh 3arajbHi MDK(aKyIbTETChKI JAUCHUILUIIHK Ta KYypCH
SANIepHOI O€3MEeKH Ta pajialiifHOTO 3aXUCTy. A TaKOX OMaHOBYIOTh
HU3KY JUCHUIUIIH 3a BHOOpPOM, SKI BUIBHO OOHMpaIOTh IO
3aKiHUEHHIO TPETHOTO KYpCy HaBYaHHS.

3aBASKM  MIUPOKIA Ta TPYHTOBHIM  MDKIUCHUTUIIHAPHIN
HiATOTOBIII  BUITYCKHMKHM  OCBITHBOI INpOTpaMH  OTPUMAIOThH
MO>KJIUBICThH MPAIIOBATH B SJAEPHIN ramxy3l YKpaiHu, po3B's3yBaTH




aKTyaJgbHl  TpOOJIEeMH IOTO  HAMNPSIMKY 3a  JOTIOMOTOIO
KOMI'IOTEPHUX METOIB, 3aiiMaTHCS HAYKOBUMH JOCITIKEHHSIMU Y
MiKHapOIHUX 1 BITYU3HSIHUX HAYKOBO-JOCTITHUX IIEHTpax, OpaTu
y4acThb y po3po0Ili cyuyacHOro Kibep(pi3H4HOTO Ta TEXHOJIOTIYHOTO
00JlaTHAaHHSA Y BITYM3HSIHUX Ta CBITOBHUX (hipMax-po3pOOHHKAX.

Knrouosi cnosa: sinepHi TeXHOJOTIT, KiOepdi3uuHI CUCTEMH, BHIIA
MaTeMaTHKa, IpOrpaMyBaHHs, MOJENIOBaHHA Ta  00poOka
iHdopmMartii, anroputmiszailis, BOYIOBaHI CHUCTEMH, 3arajibHa Ta
sanepHa ¢i3uka, Menu4Ha sfaepHa (i3uKa, SIEpHI PEeaKTOpH,
bi3myHe Ta  paziamiiHe MarepiaJo3HaBCTBO, sJAEpHA  Ta
IbTEpPHATHUBHA EHEPreTUKA, siIepHa Oe3neKa, paaiamiiHuil 3aXucT.

Oco0uBocTi
nporpamMu

HaBuansHuii 11aH 32 MPOTPaMOI0 MICTUTh HU3KY 000B’I3KOBHX
TUCIUIUIIH Ta JAWCHUIUIIH 32 BHOOpPOM 3 JBOX MHUKIIB: 1.
«3aranpHOT MATOTOBKMY, Ta 2. «IIpodeciitHOl mArOTOBKNY.

HaBuanbHi TUCIUILTIHY, 110 YBIAIIUIA A0 OCBITHBOI IIPOTpaMH,
MOXXYTh OyTH yMOBHO TO€AHaHI y Taki Omoku: 1. 3arambHOi Ta
TYMaHITapHOi MiArOTOBKM; 2. MareMaTHyHOi MiJroTOBKH; 3.
3aranpHo(di3u4HOi miaroToBku; 4. Komm’roTepHOi mMiAroTOBKH; 5.
Teopernunoi Ta ¢paxoBoi miaAroroBky; 6. HaBuanpHa npaxkTuka.

Jucturniag 3 OJI0KIB 3arajbHOI Ta TYMaHITapHOI MiJATOTOBKH,
Ta 3aralbHO(MI3MYHOT TMIATOTOBKH BUKIATAIOTHCS CTYACHTAM
MPOTATOM TMEpPIIUX TPhOX POKIB HaBuyaHHA. Komm'roTepHa Ta
MaTeMaTHYHa IiJTOTOBKA TPUBAE MPOTATOM YCHOTO TEPMIHY
BUKOHAHHSI OCBITHBOI Nporpamu. J[MCHUIUTIHK 3 TEOPETHYHOI Ta
¢axoBoi MiATOTOBKM BHMBYAIOTHCS y 5-8 cemectpax. BuOipkosi
CrieniajgbHl AUCIHUILUTIHK  (paXoBOi MiATOTOBKH BHUBYAIOTHCA Ha 4
poui HaB4aHHSA. 3700yBaui BHINOi OCBITM BUIBHO O0OUpPAIOTH
BHOIPKOB1 AWCITUIUTIHY TICJIS HABYAIHHOT IPAKTUKH B 7 CEMECTpi.
Mix}akynbTeTChbKi AUCHUIUIIHM CTYACHTH OOHMparoTh Ha 2 Ta 3
Kypcax.

Jlo BuKIamaHHS 3araJbHUX Ta CIHEMiadbHUX JJUCIUTUIIH
3aJTy9€HO TIPOBITHUX HAYKOBIIIB, Ki MPAIIOIOTh y cdepi cydacHOT
NPUKIIAJHOI AepHOi HayKH Ta (paxiBIiB-eKCIEPTiB, SIKi MPAILIOIOTh
B BHCOKOTEeXHOJOTIYHUX rany3sx. Cepen Hux akaaemiku HAHY,
JaypeaTH JepXKaBHMX Ta akKaJeMIYHUX TMpeMiid, NpeACcTaBHUKU
migepiB chepu iHGOPMAMIMHUX TEXHOJOTIA. 3MICT JUCIUILIIH
(axoBoi MIATOTOBKK PO3pOOJIEHO 3 METOI0 BpaxyBaHHs MOOaKaHb
YHUCIIEHHUX 3aMOBHMKIB — IPEJCTaBHUKIB HAyKOBHUX YCTaHOB Ta
SIIEPHUX BHCOKOTEXHOJNOTIYHUX MiANpUeMCTB, a Takox IT
KOMIIaHIH. Jlo  BuKIagaHHSA  JUCHUIUIIH  KOMIT IOTEPHOI,
TEOPETUYHOI Ta (PaxoBOi MIATOTOBKU 3TYYCHO MOJOIUX BUCHUX 3
JIOCBIIOM PO3pOOKM 1 BIPOBAKCHHS CKIAJHUX aHATITHYHHX
CUCTEM, TPOTHOCTUYHHIX MOJICICH 1 CUCTEM KepyBaHHS.

[IpakTiuHy  MWATOTOBKY  3100yBadi  BHINOi  OCBITH
MPOXOJUTUMYTh Y TIPOBITHUX HAYKOBO-JOCHITHAX IIEHTPAX, TAKHX
sk HarmionanpHuil HaykoBUM TIeHTp «XapKiBChKU  (i3uKo-
texHiYHUN iHCTUTYT» HAH Ykpainu, ®i3uKo-TeXHIYHUN 1HCTUTYT
HU3bkux Temrepatyp iM. b.I. Bepkina HAH VYkpainu, Haykoso-
TEXHOJIOTIYHUN KoMIuleke «lHcTuTyT MOHOKpucTaniy HAH
Vkpaiau Ta iHIMX (PaxoBHX YCTAHOBAX SAECPHOTO MPOQIIIO, SKI
3aliMalOThCSl  PO3POOKOI0  HOBHUX  KiOep(i3MYyHMX  METOJIB




nociipkeHb. CTyIeHTH CTapIIMX KypCiB MaTUMYTh MOMJIMBICTH
OpaT ydacTb y BHUKOHAaHHI HAyKOBO-JOCTIJHUX poOIT 3a
MDKHApOAHUMH TpaHTaMH, Ta 3a JEPXKABHUMH 3aMOBIICHHSIMHU
MinicTepcTBa OCBITH 1 HayKH YKpaiHH, SKi NMPOBOAATH HAYKOBII
HHI «®i3uko-TexHiyauit hakyabTeTy.

4 — IlpuaaTHicTh BUNYCKHHMKIB /10 PaleBJIAIITYBAHHS

Ta NOJAJbIIOI0o HABYAHHSA

HpuagaTHicTs 10
NnpaneBJAIITYBAHHSA

Po6oui miciis B HAYKOBUX IIEHTpax Ta BHCOKOTEXHOJIOTIYHUX
IT-xoMmaHisfAX, MIANPHEMCTBAX EHEPreTHYHOrO0 Ta OE3MEeKOBOTO
CEeKTOpYy, 3aKjaJax MEJAWYHOI Taiysi, HAyKOBO-JTOCTITHUX
incturyrax HAH Ykpainu, HaBuansaux 3akinagax MOH Vkpainu.

bakanaBp 3 kiGepdhi3MUHUX SIIEPHUX TEXHOJIOTIH € (axiBieM,
MiATOTOBIEHUM 10 KBaTiiKOBaHOI TEXHIYHOI Ta TEPBHHHOI
aHAJTITUIHOI pOOOTH TMOB’sA3aHOI 13 3aCTOCYBAHHSM 3HaHb y Taly3i
HE TUTBKU SIICPHUX a ¥ IHIINX TOTHYHUX HAYKOEMHUX TEXHOJIOTIMH.
Bin Moxe 3amydaTucs 0 BUKOHAHHS CIICHMIAJIBHUX POOIT,
MOB’SI3aHUX 3 CEHEPreTHMYHOI OE3MeKOo Ta  MiJABUIICHHSIM
oboponozmataocti Kpainm.

BumyckHuk-0akanaBp MmiArOTOBICHHUN 0 pOOOTH Ha MOcaaax
1H)KeHepa, JOCHIIHUKA, OoTeparopa Ta 1HCIEKTOpa 3 eKCILTyaTalii
SIEPHUX  TEXHOJOTiH Ha MPOMHCIOBUX Ta  BUPOOHHYUX
HIAIPUEMCTBAX 3alTy4YeHHUX JO0 SIIEPHO NAJIMBHOTO LIUKITY YKpaiHu;
JlaTa-aHaJiTHKa, TECTYBAJIbHUKA abo po3poOHUKa y
BHCOKOTEXHOJIOTTYHMX [T-KOMITaHisiX, HayKOBOro abo HayKOBO-
nexarorigHoro mnpaniBauka 3akianie MOH ta HAH VYkpainu,
MpaIfloBaTH Ha KEPIBHUX MOCaax B MiApO3/aiiax.

3rizHo 3 HamioHambHUM KiacugikaropoMm mnpodeciit K
003:2010 ¢axiB, sKi 3700y OCBITY 32 OCBITHBOIO MPOTPAMOIO
«KibepdizuuHi saepHI TEXHOJOTI», 31aTHI BUKOHYBAaTH HACTYIIHI
npodeciitni podotu: 21 — Ilpodecionamm B ramysi (i3uyHUX,
MaTeMaTHYHUX Ta TeXHIYHuX Hayk; 2131 — IIpodecionanu B ramysi
obuncmoBasibHUX cucteM; 3121 —Texniku-nporpamicta; 2139 —
[Ipodecionanu B iHIMMX Tamy3siX OOYUCICHb (KOMITHOTEpHU3allii);
3111 — JlaGopaHTd Ta TEXHIKH, TIOB’S3aHI 3 XIMIYHUMH Ta
¢bizuunumu  pocmimkeHasmu; 3119 — Iamn TexHiuHi (axiBii B
ranxy3i (pi3MYHNX HAYK Ta TEXHIKH.

Ilogaabiie HABYAHHA

bakanaBpu mnpuxnagHoi (i3uku, SAKi 3700ynMHM  OCBITY 3a
HaByajabHOIO mporpamoro «lIpukimanna ¢izuka», 32 yMOB HaAOyTTs
BIJIMOBIIHOTO JIOCBiy, MOXYTh aJaNlTyBaTUCA O HaIpsIMiB
cyMikHOI TpodeciitHOl MISUTPHOCTI, a TAaKOXX MAarOTh IPaBO Ha
3100yTTS OCBITH 3a IPYTUM (MaricCTepChbKUM) piBHEM BHUILOI OCBITH
Ta MOXYTb HaOyBaTH J0JIaTKOBI KBamiikaiii B CHUCTEMI OCBITH
JOPOCIIHX.

5 — BukjgaganHs Ta OMiHIOBAHHSA

Bukjgaganus ta
HABYAHHSA

3aCTOCOBYIOTBCSI HOBITHI KOMOIHOBaHI OHJIAMH Ta odaiH
TEXHOJIOTI1 BHUKJIaJaHHSI. BHUKOPHCTOBYIOTHCS CydacHi CHCTEMH
KEpyBaHHS HABYaHHSAM. 3aHATTS MPOBOJATHCSA y BUIJIIII JICKIIH,
7a00paTOpPHUX Ta MPAKTUYHHUX 3aHITh, CEMIHAPCHKUX OOTOBOPEHB,
(bakyapTaTUBIB TOIIIO.

OcBiTHI mTporpaMa IMIUIEMEHTYE CTYJCHTOLICHTPOBAaHE Ta
NPaKTHKO-OPI€EHTOBaHE HABYaHHsi. BUKIagaHHS NPOBOANUTHCS




0a30B0 HaykoBO-TiegaroriuanMu  mpariBankamu HHI “®i3uko-
TEXHIYHUHA  QaxkyabTeT’ 13  3aJy4eHHSM  IPEJICTaBHUKIB
poOOTOAABIIIB Ta CIIBPOOITHUKIB IHIITUX YCTAaHOB-3aMOBHHKIB.

[lepenbauena TakoX camMocTiiHa po0OoTa Ha  OCHOBI
MiIPYyYHUKIB, HABYAIBHMX TMOCIOHHMKIB Ta KOHCIEKTIB JICKIIiH,
KOHCYJIbTAIlll 13 BHKJIaJa4aMu, JOCHIDKEHHS B JabopaTopisx,
MiATOTOBKA OaKanaBpChKOi1 KBamiQikaiiitHoi poOoTH.

OuiHBaHHA

[MucemoOBI Ta ycHI eK3aMeHH, JIabOpaTOpHi 3BITH, MOTOYHUI
KOHTPOJIb,  3aXHCT  KYpPCOBUX  poOOIT, YCHI  Mpe3eHTarlii,
aTecTalliifHUI eK3aMeH 3 MPUKIAIHOI (PiI3UKHU Ta HAHOTEXHOJIOTIH.

OuiHOBaHHSA B1J1I0yBa€ETHCS 3a JIBOPIBHEBOIO, abo
YOTUPUPIBHEBOIO IIKAJIAMH.

JBopiBHeBa: 0-49 — «He 3apaxoBaHo», 50-100 — «3apaxoBaHOY.

YorupupiBueBa: 0-49 —  «wume3agoBimbHO», 50-69  —
«3a70BLIBHOY, 70-89 — «m06pey», 90-100 — «BIAMIHHOY.

6 — IlporpamMHi KOMIIETEHTHOCTI

InTerpanbna
KOMIIETEeHTHICTEL

3MaTHICTh PO3B’SI3yBaTH CKJIAJHI CHeEIlladi3oBaHl 3a7adi Ta
NpaKkTUYHI MPOOJIeMH NMPUKIAAHOI (I3UKK Ta HAaHOMAaTepiajiB, IO
nepeadavae 3aCTOCYBaHHs TEOPi Ta METOIB (Hi3UKH, MAaTEMaTUKH
Ta IHKeHepii ¥  XapakTepu3yeTbCs  KOMIUIEKCHICTIO  Ta
HEBH3HAYCHICTIO YMOB.

3arajbHi
KOMIIETEHTHOCTI

3K-1 - 3naTHiCTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYAIIisIX.

3K-2 - 3HaHHs Ta pPO3YMIHHS NPEIMETHOI 00JIacTi Ta PO3YyMIHHS
npodeciifHol AiSIBHOCTI.

3K-3 - 31aTHICTh CIUJIKYBATHCS IEP>KaBHOK MOBOIO SIK YCHO, TaK 1
HCHMOBO.

3K-4 - 31aTHICTh CIIJIKYBaTHUCS 1HO3EMHOI MOBOIO. (Cmpameziuni
yini i uHamipu 0o 2030 poxy. Ilpiopimemna uyire 3.
Iumepnayionanizayis. Inousioyanvna yine 3.2. Pozeusamu
6 YHigepcumemi MYIbMUKyIbmypHe ma 0a2amomosHe
0C8IMHE Ma N03a0CEIMHE cepedosuuye.)

3K-5 - HaBuuku BUKOpuCTaHHS iH(GOPMAIIHHUX 1 KOMYHIKaliHHUX
TEXHOJIOT1H.

3K-6 - 3pmatHicTh 1O MPOBEACHHS OCIIHPKCHb HA BIAMOBITHOMY
piBHI.

3K-7 - 3patHicTh 10 momyky, oOpoOsaeHHs Ta aHami3y iHpopmarii
3 PI3HHUX JIKEPEIL.

3K-8 - HaBuuku Mi>k0COOHUCTICHOT B3aEMOJIII.

3K-9 - 31aTHICTh TIpaIFOBaTH aBTOHOMHO.

3K-10 - HaBuuku 31ificHeHHS 0€3MeYHO1 TisTTEHOCTI.

3K-11 - 3gaTHicTh peanizyBaTh CBOI MpaBa 1 00OB’SI3KU SIK 4YJIeHA
CYCHUIbCTBA, YCBIJOMJIIOBATH I[IHHOCTI TPOMAJSHCHKOTO
(BUTBHOTO JEMOKPATUYHOTO) CYCIUJIbCTBA Ta HEOOXITHICTh
Horo crajaoro po3BUTKY, BEPXOBEHCTBA IpaBa, NpaB i
CBO0OO/T JTIOJIMHU 1 TPOMaJITHUHA B Y KpaiHi.

3K-12 - 3pathicte 30epiraTi Ta HNPHUMHOXKYBAaTH MOpaJIbHI,
KYJIbTYpHI, HAYKOB1 IIHHOCTI 1 JJOCSTHEHHsI CyCIUIHCTBA Ha
OCHOB1 PO3yMiHHS iCTOpil Ta 3aKOHOMIPHOCTEH PO3BUTKY
npeaMeTHOI 00JacTi, 1 MICI y 3arajibHId CUCTEMI 3HaHb
po MPUPOAY 1 CYCHUIBCTBO Ta y PO3BHUTKY CYCIIbCTBA,
TEXHIKM 1 TEXHOJIOTid, BUKOPUCTOBYBATH PI3HI BHAM Ta
¢dbopMH pyXOBOi aKTMBHOCTI JJIsi aKTUBHOTO BIATIOUHMHKY Ta




BEJICHHS 37I0POBOTO CIIOCOOY JKUTTS.

3K-13 - 3naTHICTh yXBaJIOBaTH PIIICHHS Ta AiSATH, JOTPUMYIOUYHNCH

MPUHIUITY HEMPUITYCTUMOCTI KOPYMIii Ta OyIb-sSKHX
IHIIKX MPOSIBIB HETOOPOUECHOCTI.

CneunianbHi (¢paxosi,
npeaMeTHi)
komieTeHTHOCTI (CK)

CK-1 - 3patnHicTs Opatu yd4acTh y IUIaHyBaHHI Ta BHUKOHaHHI

HAYKOBHUX Ta HAYKOBO-TEXHIYHUX MPOEKTIB.

CK-2 - 3parnicth OpaTu ydwacTh y IUIaHYBaHHI 1 BHUKOHaHHI

€KCIIEPUMECHTIB Ta nabopaTopHUX JIOCHIJKEHD
BJIACTUBOCTEH (IBWYHUX cHUCTeM, (I3UYHUX SBUML 1
npoiieciB, 00poOIeHHI i mpe3eHTalii iXHIX pe3yabTaTiB.

CK-3 - 3parmicte OpaTé  y4acTh Yy BHTOTOBJICHHI
€KCIIEPUMEHTAIbHUX 3pasKiB, 1HIIMX 00'eKTIB
TOCIIKEHHS.

CK-4 - 3patHicth OpaTu ydacTb y BHPOBAJDKCHHI pe3yJbTaTiB

JIOCJTIJDKEHB Ta PO3POOOK.

CK-5 - 31aTHICTh 10 MOCTIHHOTO PO3BUTKY KOMIIETEHTHOCTEH Yy

chepi mpukinagHoi (i3UKH, IHXKEHEpIi Ta KOMIT IOTEPHHUX
texHonoril. (Cmpameeiyni yini i namipu oo 2030 poky.
Ipiopimemua yine 2. Piznomanimuicmos ma 0OCmMynHicme.
Inousioysanvna yine 2.2. Ilpodosocysamu possueamu
HABYUAHHS BNPOOOBIHC HCUMMISL).

CK-6 - 31aTHICTh BUKOPHCTOBYBATH Cy4acH1 TEOPETUYHI YSIBICHHS

B rary3i Gi3uKu U1l aHai3y (PI3UYHUX CHUCTEM.

CK-7 - 3parHiCTh BHMKOPHCTOBYBAaTH METOIM 1 3acobu

TEOPETHYHOTO  JOCTI[DKEHHI  Ta  MaTeMaTUYHOTrO
MO/JICIIIOBAaHHS B MpodeciitHiil AisIbHOCTI.

CK-8 - 3paTHicTh mparoBaTH B KOJEKTHBAX BUKOHABIIIB, Y TOMY

YHCIIl B MDKAUCIUIUTIHAPHUX MTPOEKTaX.

CK-9 - 3paTtHicTe mpalfoBaTH 13 HAyKOBUM OOJIAJHAHHSAM Ta

BUMIPIOBAJIbHUMH TIPUJIAAaMHU, OOpOOISATH Ta aHANi3yBaTH
pe3yabTaTH JOCIIIKEHb.

CK-10 - 3paTHiCTh BUKOHYBAaTH OOYHMCIIIOBaJbHI €KCIEPUMEHTH,

BUKOPUCTOBYBATH YHCEJIbHI METOIH JUIS PO3B’sS3yBaHHS
¢izuyHMX 3a7a4 1 MOZAENMIOBaHHS (I3UYHHUX CHCTEM.
(Cmpameeiuni yini i namipu 0o 2030 poky. Ilpiopimemna
yino 6. IHpuiinamms piuieHb Ha OCHOBT OAHUX.)

CK-11 - Po3BuHyTe BiguyTTsi OCOOHMCTOi BiJIOBIIATBLHOCTI 3a

JOCTOBIPHICTb pe3yibTaTiB AOCHIHKEHb Ta JOTPUMAaHHS
NPUHIUIIB ~ aKaJeMIYHOi  JOOpPOYECHOCTI  pa3oM 3
npodeciiHOI0 THYYKICTIO. YCBIIOMJICHHS TpodeciiHuxX
€TUYHUX ACTICKTIB (PI3UYHUX JTOCIIIHKCHb.

7 — IlporpamHi pe3y1bTATH HABYAHHS

IMporpamui
pe3yJibTaTH HABYAHHSA

1.

3HaTH 1 pO3YyMITH CydacHY (i3MKy Ha PiBHI, TOCTAaTHLOMY JJIS
PO3B’sI3aHHS CKJIAIHUX CHEIiali30BaHUX 3a]a4 1 MPaKTHIHUX
npobaem npukiaaaaoi ¢izuku. (IMIPH-1)

3HaTH [Tl CTajJoro pO3BUTKY Ta MOMKJIHMBOCTI CBOE€]
npodeciiinoi chepu st X IOCATHEHHS, B TOMY YHCI B
VYkpaini. (ITPH -2)

Po3yMiT 3aKOHOMIPHOCTI PO3BUTKY MpHUKIATHOT (i3ukH, i
MiCIle B PO3BUTKY TE€XHIKH, TEXHOJIOTIH 1 CYCHJIbCTBA, Y TOMY
qucIi B po3B'sa3aHHi ekonoriyaux npoodiem. (ITPH -3)

4. 3HaTH, pO3YMITH Ta BMITH 3aCTOCOBYBAaTH OCHOBHI TOJIOKEHHS

10



10.

11.

12.

13.

14.

15.

3arajJpbHOl Ta TEOPETHYHOI (I3MKH, 30KpeMa, KIAaCUYHOI,
PENATUBICTCHKOI Ta KBAHTOBOT MEXaHIK1, MEXaHIKU CYIIIBHUX
CEpENIOBHIIl, MOJICKYJIApHOI (I3UKA Ta TEPMOIAMHAMIKH,
€JIEKTPOMAarHeTU3MYy, XBWJIBOBOiI Ta TE€OMETPUYHOI OITHKH,
¢bi3uKH aToMa Ta aTOMHOTO sJipa JJIsI BCTAHOBJICHHS, aHAIII3Y,
TIIyMaueHHsI, IOSCHEHHs ¥ Kiacugikamii cyTi Ta MeXaHi3MiB
pI3HOMaHITHUX (I3UYHHUX SBHII 1 TIPOIECIB JIs1 PO3B’ A3yBaHHS
CKJIQJIHUX CIIEI[iaTi30BaHMX 3a/a4 Ta MPAKTUYHHUX MPOOJIEM 3
TeopeTruHoi Ta mpukaaaHoi gizuku. (IIPH-4);

3HaTH 1 pO3YMITH EKCIEPUMEHTAIbHI OCHOBU  (Di3UKU:
aHaIi3yBaTH, ONMUCYBATH, TIIYMAayUTH Ta MOSCHIOBATH OCHOBHI
EKCIePUMEHTAIbHI  MIATBEPPKEHHS  ICHYIOUMX  (DI3HYHHUX
teopiit. (IIPH-5)

3acTocoByBaTH CydacHi MaTeMaTUYHI METOU JJIs MOOYI0BU i
aHajizy MareMatTuuyHux mozeneu ¢izuuaunx nporecis. (ITPH-
6)

3acTocoByBaTH €(EKTHUBHI TEXHOJIOTii, IHCTPYMEHTH Ta
METOJU EKCIIEPUMEHTaIbHOTO JIOCHIIKCHHS BIACTHBOCTEH
pEYOBMH 1 MaTepiaiiB, BKIIOYAIOYM HaHOMATEpialdH, IpHu
pPO3B’s3aHHI NPAKTUYHUX MNPOOJIEM MPHUKIAAHOT (Pi3UKH.
(ITPH-7)

3acTocoByBaTH (i3UYHI, MATEeMAaTUYHI Ta KOMI'IOTEpHI MoJei
JUISL TOCHTIDKeHHS (DI3UYHUX SIBUI, PO3POOKH TPHIAMIB 1
HaykoeMHUX TexHouorii. (IIPH-8)

Bubupatn edexTuBHI METOIM Ta I1HCTPYMEHTaJbHI 3aco0u
NPOBEACHHS AOCHIPKEHb y rany3i npukiaanoi ¢izuku. (IIPH-
9)

BinmykoByBaTti HEOOXiHY HAyKOBO-TEXHIUHY iH(pOpMaIliiO B
HAyKOBIN JIiTepaTypi, €IEKTPOHHHX 0a3ax, IHIIMX KEpelax,
OIIHIOBATH HAAIMHICTH Ta peneBaHTHiCTh iH(opmarii. (ITPH-
10)

KnacudixyBaru, anHamizyBaTd Ta IHTEPIPETYBaTH HAyKOBO-
TexXHIYHYy iHopmarito B ramy3i npukiaanoi ¢izuku. (ITPH-
11)

Matn HaBHYKM pOOOTH 13 CY4YaCHOK OOYHCITIOBAIIBHOIO
TEXHIKOIO, BMITH BHUKOPHUCTOBYBATHM CTaHIAPTHI MaKETH
MPUKJIATHUX TIPOTpaM 1 mporpamMyBaTH Ha PiBHI, TOCTaTHbOMY
JUIs peanizamii YHCceIbHUX METOJIB pO3B’sI3yBaHHS (I3UUHUX
3a/1a4, KOMIT'IOTEPHOTO MOJCIIOBAaHHA (DI3MYHUX SBHII 1
OpOIECiB, BUKOHAHHSA OOYMCIIOBAIBHUX EKCIEPUMEHTIB.
(ITPH-12) (Cmpameeiuni yini i wamipu 0o 2030 poky.
Ipiopimemna yine 6. [Iputinamms piuienb Ha OCHOBI OAHUX.)
BinbHO crinkyBaTucs 3 npodeciiiHuX MUTaHb JIEPKABHOIO Ta
aHTmiiicbkol0 MoBamMu ycHO Ta nmchmoBo. (ITPH-13)
(Cmpameeiuni yini i namipu 0o 2030 poxy. [Ipiopimemna yino
3. Iumepnayionanizayis. Inougioyanrvna yine 3.2. Pozeusamu 6
VHigepcumemi MyJIbMUKyI6mypHe ma 0a2amomosHe O0C8IMHE
ma no3aoceimme cepeooguiye.)

[Ipe3enTyBaTH pe3ynbTaTH AOCTIIHKEHB 1 pO3p000OK (GaxiBIsAM i
HedaxiBLsIM, apryMeHTyBatu BiacHy nosuuitoo. (IIPH-14)
[InanyBaT ¥ oOpraHi3oByBaTH pe3yJbTaTUBHY mpodeciiiny
TUSUTBHICTD IHAWBIAYATbHO 1 SK YJIEH KOMaHIU MPH Po3pooii
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Ta pearnizarlii HaykoBuX 1 mpukiaagHux mpoekTiB. (ITPH-15)
(Cmpameeiuni yini i namipu 0o 2030 poxky. I[Ipiopimemna yine
4. AxkmyanvHicmo.)

16. OuintoBati  (piHAaHCOBI, MarTepiajgbHI Ta IHIII BUTpATH,
MOB’sI3aHI 3 peali3allielo MPOeKTIB y cdepi TPUKIATHOT
¢bi3uKH, comialibHi, €KOJOTIYHI Ta 1HIN MOTEHIIHHI HACIIIKA
peamizamii npoektis. (ITPH-16)

17. 3natu 1 po3yMiTH CBOi I'pOMaJsSHCHKI mpaBa i 00OB’S3KH, 5K
YJIeHa BUIBHOTO JIEMOKPATHYHOTO CYCIIbCTBA, MaTH HABUYKH
ix peamizauii, BincroroBanus Ta 3axucry (IIPH-17);

18. MaTn HaBUYKH CAaMOCTIMHOTO MPUHHSATTS pIilIeHbh CTOCOBHO
CBOIX OCBITHBOI TpaekTopii Ta MPOQPECIHHOTO PO3BUTKY.
(ITPH-18) (Cmpameeiuni yini i wamipu 0o 2030 poky.
Ilpiopimemna yino 2. PizHomaHimHicmb ma OOCMYNHICHb.
Inousioyeanvna yine 2.2.  Ilpodoeoicysamu  pozeusamu
HABYAHHS BNPOOOBIHC HCUMMSL)

19. Matun 06a30Bi HaBUYKH TMPOBEJACHHS TEOPETHUYHUX Ta/abo
EKCIIePUMEHTATbHUX HAYKOBUX JOCHIIKEHb 3 OKPEMHX

creniaabHuX po3aiTiB bi3ukw, 110 BHUKOHYIOTHCS
IHAUBITyaTbHO (AaBTOHOMHO) Ta/ab0 y CKIIaJi HAyKOBOI TPYIIH.
(ITPH-19);

20.3HaTti 1 pO3yMITH OCHOBHI BHUMOTH TEXHIKH O€3MEKH IpH
MPOBECHHI  EKCIIEPUMEHTAIBHUX  JIOCHTIDKeHb, 30KpeMa
npaBuia poOOTH 3 TIEBHUMHU BUIAaMH OONAgHAHHS Ta
peyoBMHAMH, TIpaBWia 3aXUCTy TNEpPCOHANy  Big il
pPI3HOMaHITHUX YHHHHKIB, HEOE3MEeUYHUuX JUia 3JI0pOB’S
moaunau. (ITPH-20);

21.3naru, aHami3yBaTH, NPOTHO3YBAaTH Ta OIIIHIOBAaTH OCHOBHI
€KOJIOTIYHI ~ aCMeKTH 3arajlbHOro BIUIUBY  IPOMHCIIOBO-
TEXHOJIOTIYHOT MISJIBHOCTI JIIOJICTBA, a TaKOX OKPEMHUX
GIBUYHMX ~ SBUIN, HAYKOBHX JIOCHI/DKEHb Ta IMPOIIECIB
(MpUpOIHUX 1 INTYyYHHUX) HA HABKOJMIIHE TPUPOIHE
cepenoBuiie Ta Ha 310poB’s moauuau. (ITPH-21);

22.3Hath  TAa  PO3yMITH  HEOOXiTHICTH  30€pekeHHS  Ta
NPUMHOXXEHHS ~ MOpPaJbHUX, KYJIBTYpHHUX Ta HAyKOBHX
[iHHOCTEH 1 JocsaTHeHb cycminberBa. (ITPH-22);

23. Po3yMiTH OCHOBHI TPHUHITUIINA 30POBOTO CIIOCOOY KUTTSA Ta
BMITH 3aCTOCOBYBATH iX JJIsl IATPUMKH BJIACHOTO 37I0POB’S Ta
nparnesnatHocTti. (IIPH-23)

8 — PecypcHe 3a0e3nedeHHs peasizanii nporpamMu

Cneuundivni
XapaKTePUCTUKHU
Ka/IpOBOro
3a0e3ne4YeHHs

Kanpose 3abe3neueHHsI OCBITHBOI MPOTpaMU CKJIAJAETHCS 3
HAYKOBO-TIEIarOT1YHUX IMPAaliBHUKIB Kadeap «IIpHKIATHOI (Hi3UKH
Ta i3k TIa3Muy, «i3UKU Aapa Ta BUCOKUX eHeprid imeni O.1.
Axiesepay, «MmaTepiayiB peakTopoOyayBaHHS Ta  (I3MYHHX
TEXHOJIOT1i», «MEIUYHOI bhizukn Ta OlOMEINYHUX
Ha"otexHoJoriiy HHI «®i3uko-rexniuauii daxyaprer» XHY
imeni B.H. Kapa3zina.

[IpakTUKO-OpiEHTOBAaHMI  XapakTep OCBITHBOI MpPOTrpaMu
nepeabavae MUPOKY ydacTh (DaxiBIIB-TIPAKTUKIB 3 TMPOBITHUX
HaykoBux ycraHoB HAH VYkpainu ta Bucokorexuosoriunumx IT
KOMITaHIi y BHKJIaJaHHI TPOodeCciifHO-OpIEHTOBAHUX IUCITUILTIH,
110 TiJICUIIOE CHHEPTeTUYHHH 3B’ 130K TEOPETUYHOI Ta MPAKTUYHOI
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M ATOTOBKH.

95% mnpodecopchbKO-BUKIAIANBKOTO CKIAAy MAalTh HAayKOBi
CTYTICHI Ta BUYCHI 3BaHHS.

Vei  BukIagayi  BiANOBIJAIOTH  BUMOTraM, BH3HAYCHUM
JlineH31iHUMH yMOBaMU TTPOBAPKEHHSI OCBITHBOT TISUTBHOCTI.

Crnenngiuni
XapaKTepPUCTUKHU
MaTepiaJIbHO-
TeXHIiYHOI 0
3a0e3meyeHHs

HHI «®i3uko-TexHiuHUi  (akyapTeT» Ma€  yHIKaIbHY
MatepianbpHy 0a3y. JJabopaTtopHi poOOTH IPOBOIATHCS B MTOBHICTIO
OCHAIIIEHUX JIaboparopisx Kadeapu MpukIaaHoil Gi3uku Ta (Hi3uku
mIa3Mu: Jlaboparopii MeXaHIKM Ta MOJEKYISIpPHOI  (i3HKH,
nabopaTopii eNeKTpUKH Ta MarHeTu3My, J1laboparopii ONTHKH Ta
aTOMHO1 (i3HKH, JTabOpaTOPii EICKTPOHIKH.

Hukn koMmm'lOTepHOI MIATOTOBKM IPOBOAUTHCS B JIBOX
KOMIT'IOTEpHUX KJlacaX, B SKHMX BHBYAIOTh MaKETH PO3PAXYHKIB
MatLab  Simulink, = Wolfram  Mathematica, Maple, Ta
03HaOMJTIOIOTBCS 13 MOBaMHU mporpamyBanHs Python, C++, R, Ta
THIITMH.

BukonanHs cremiagbHUX J1a0OpaTOpPHUX POOIT 13 suepHOT
GI3UKN TPOBOJUTHCA HA MaKeTaxX, IO BiIMOBIAAIOTH BUMOTaM
TEeXHIKH Oe3MeKu, Habopax (oJbr-nmoriMHaviB Ta BigOMBaviB Oera-
Ta raMMa-BUIPOMIHIOBaHHS, J03UMETpax-pajgioMerpax Oera- Ta
raMMa-BUIIPOMIHIOBaHHA, JDKEpelax pamiamii y 3aKpuToMy
BUTJIS/NL, CHTHali3aTopax 3a0pyIHEHOCTI TOBEpXHI pyk Oera-
AaKTUBHUMHU PEUOBUHAMHU, 3aCO0AMH I€TEKTyBaHHS.

JIOCHiKeHHST CTPYKTYpH aTOMHOTO sJIpa Ta MOJAETIOBAHHS
CKJIAJTHUX SAEPHO-(PI3UIHUX MPOIECIB POBOSATHCS 3a JOTIOMOTOI0
KOMIT'I0OTepHOro iMitatopa “Scatter” Ha 6a3i mectu [IEOM
Pentium IV — AMD Athlon, BenmukumMu CydyacCHUMH HAyKOBHMH
nporpaMHuMu  npoxayktamu Takumu  sk:  HELIOS, DYN3D,
SCALE, MCNPX.

KypcoBi poOOTH BHUKOHYIOTHCS B HAaYKOBHX JabopaTopisx
HHI  «®i3uko-texHiuHni  (akyabTeT», J€  30CEPeIKEHO
VHIKQJIBHUM ~ KOMIUIEKC  sSJEepHO-(DI3MYHOTO  YCTaTKyBaHHS:
€JIeKTPOCTaTUYHUN TIpucKoptoBad Ban gne I'paaga I1-410 3
EHEpriero MpuckopeHux ioHIB 10 1,7 MeB/HykioH, niHilHI
npuckopioBadi enekTpoHiB JIIIE-6 (ma 6 MeB) 1 Enexrponika-
Y003 (na 8 MeB), cubHOCTpYMOBHH IMITYJIbCHUI MPUCKOPIOBaY
enextpoHiB “Hanis” (imMmymscHa moTyxkwsicTs myuka 10'! Br,
eHepris enexktpoHa 1 MeB, ctpym myuka enektponiB 100 KA,
TpuBaJicTh iMIynbcy 70 HC), HeHTpoHHHME reneparop HI-150M
(En = 14,1 MeB, Buxin meitrponis - 2x10'' n/c), immmanrarop
BaXKHX 10HIB “Be3ysiii-32”, Hu3bKk0()OHOBA yCTaHOBKA, YMCIICHHI
CHEKTPOMETPU 10HI3YIOUOTO BHIIPOMIHIOBAHHS PI3HOIO THUITY Ta
IHIIIE yCTaTKyBaHHS.

B kxypcax mpu3HaueHUX JUIsl HaBYAHHS CTYJCHTIB (i3UIHOMY
MaTepiao3HaBCTBY MIPOBOJIATHCS Mac-CIeKTPOMETPUYHI
aHAITUYHI  JOCTI/DKEHHS KOHIEHTPAIHHOTO Ta 130TOIHOTO
CKJIay TBEPAMX TUT 13 HU3BKOIO TEMIEPATypOrO IUIABJICHHS 1
ra3oBux cepenoBul] Ha Mac-cnektpoMerpax MI 1201B, MI
1201AT. Mac-crieKTpOMETpUYHY  OMEpaliifHy  JIarHOCTUKY
TEXHOJIOTIYHUX TIPOLIECIB 13 KOHTPOJEM CKIaAy TIa30BOro
CepeloBUINla CTYACHTH BHBUYAlOTh Ha 0a31 JUHAMIYHUX Mac-
cnektpometpiB MX 7304 i MX 7304A. MeTox mMac-CIeKTpOMETpii
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BTOPUHHUX 10HIB IS JOCTIIKCHHS HAHOCTPYKTYp Yy HaBKOJIO
NOBEpPXHEBi 007acTi TBEpHOro TiNa OMAaHOBYIOTH Ha 0asi
CTaTUYHOTO Mac-CreKkTpomeTpa. Ekcrpec aHami3 130TOmHOI Ta
XiMI4HOI 1HIMBINYaJbHOCTI HAaHOCTPYKTYpP Ha MOBEPXHI TBEPAOTO
TiJla BUBYAIOTh Ha BTOPHUHHO-€MICIHHOMY Mac-crektpomerpi MC
7201.

BuBuenns MOJIEKYJISIPHO-TUHAMIYHOTO MOJIEJTIOBaHHS
OIOMOJICKYJISIPHUX CUCTEM Ta KOMII IOTEPHUX METOMIB B MEIHKO-
O10JIOTIYHMX JIOCHTI/DKCHHSIX TIPOBOJIUTHCS 3 BUKOPHCTAHHSIM
cydacHOro obnaaHanHs: cnekrpodayopumerpiB ShimadzuRF-6000
(ShimadzuCorp., Japan) Ta Perkin Elmer LS-55 (UK) nnsa
BUMIPIOBaHHS  CHEKTpiB  (uyopecueHuii Ta  3D-crekTpis
O10JIOTIYHHMX 3pa3KiB Ta CYHEPKOMII FOTEPIB 1T MOJICKYJISPHO-
JUHAMIYHUX PO3paxyHKiB, OCHAIIECHUX I'padiYHUMHU MPOLECOpPaMHU
NVIDIA GeForce, siki A03BOJISIIOTE TPOBOJIUTH PO3PAXYHKHU
MIKpPOCEKYHIHOI AMHAMIKHA O10MaKpOMOJIEKYI.

[Tin yac HaBYAIBbHOT MPAKTUKU CTYACHTH MalOTh MOXKIIUBICThH
HaOyTH HaBMYOK HAyKOBOi pPOOOTH Ha Cy4acHOMY HayKOBO-
TEXHOJIOTTYHOMY OOJIaiHAaHHI1 MPOBIJHUX HAYKOBHX YCTaHOB MiCTa
XapkiB: HamioHaneHOro HayKOBOTO HEHTPY " XapKiBChbKUA (i3HKO-
texHiyaui iHCcTUTYT" HAHY, 30Kpema, Ha SnepHid MiaKpUTUYHIN
30ipmi  «Jlkepeno HeHTpoHiB», IHCTUTYTY enekTpodizuku Ta
pamiamiianx texunosorii HAHY, [HCTUTYTY HU3BKHUX TeMIiepaTyp
im. b.1. Bepkina HAHY.

Cneuundivni Buxopucransas BIpTYaJbHOTO HaBYAJIbHOTO cepeoBHILa
XapaKTepPUCTHKH XapKkiBChKOro HamioHanpHOTO yHiBepcuteTy iMeHi B.H. Kapasina
indopmauniiinoro ta Ta aBTOPCHKUX PO3POOOK HAYKOBO-IIEIarOr1YHUX MPalliBHUKIB.
HABYAJIbHO-
MeTOAUYHOI0
3a0e3ne4YeHHs

9 — AkaeMiyHa MOOLIBHICTH
Hanionanbna Ha ocHOBI JBOCTOpOHHIX JOTOBOpiB MK  XapKiBCBKUM

KPeAUTHA MOOUIbHICTH

HalioHaapHUM YyHiBepcuTeToM iMeHi B.H. Kapasina Ta iHmmmm
yHIBEpCUTETaMH Y KpaiHH.

Mi:xknapoana
KpeIuTHA MOOIJIBHICTD

Ha oOcCHOBI JBOCTOPOHHIX JOTOBOPIB MK  XapKiBCBKHM
HalioHaIbHUM  yHiBepcuteTtoM imeHi B.H. Kapasina Ta
HaBYAJIbHUMHU 3aKjaJlaMd KpaiH-mapTHepiB. 30KpeMa B paMKax
WIEHCTBA B €BpONEHMCHKUX CHUCTEMaX SAJEPHOI Ta TEPMOSAIEPHOI
ocBitn (European Nuclear Education Network (ENEN) Ta
European Fusion Education Network (FuseNet)).

HaBuyanus inozeMHHuX
3100yBa4iB BUIIOL
OCBITH

MosknuBe, Miciisi BUBYEHHS KYPCY YKPaiHCbKOT MOBH
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10 — IlepeJtik KOMIIOHEHT OCBITHBO-NIPO(eCiHHOT MporpamMmu
Ta IX JIOTiYHA NOCJIA0BHICTH

10.1. — Iepenix kommoneHT OI1

KOMHOHCHT.I/I OCBiTHBO'l" nmporpamu (HaBYaIbHI KigbkicTs . dopma
Kon v/n JUCLUILTIHU, KypCOBi IPOEKTH (poboTH), . 1JICYMKOBOTO
MPaKTUKH, KBaJtiikamiiina pobora) KpeauTiB KOHTPOJIIO
1 2 3 4
0060B’s13x0Bi kKoMnoHenTu OI1
OK 1 IcTopis Ykpainu: nuBiutizamiitHuil BUMIp 3 eK3aMeH
OK 2 Ddinocodis 3 eK3aMeH
OK 3 Ino3emHa MoBa 3a paxom 12 €K3aMeH
OK 4 OcHoBu anroputMmizanii (Bctyn 10 daxy) 3 3aITiK
OK 5 Kowmm’roTepna rpadika 3 3aJTIK
OK 6 Buma marematuka (Mamemamuurnuil ananiz) 18 eK3aMeH
OK 7 Buma marematuka (Ananimuuna ceomempis) 4 eK3aMeH
OK 8 Bumia marematuka (Buwa aneeopa) 7 eK3aMeH
OK 9 Buma maremaruka (Jupepenyitini pisusamnns) 6 3aITiK
OK 10 Metoan maTeMaTHIHOI (Pi3UKH 9 €K3aMeH
OK 11 MaremaTHuHa CTaTHCTUKA, TEOPis 6 3aJiK
WMOBIpHOCTEH
OK 12 | Metoau HabIMKEHUX PO3PAXYHKIB 5 €K3aMEH
OK 13 3aranbHa (izuka (Mexanika) 10 eK3aMCeH
OK 14 3aranpHa izuka (Moxexynsapua gizuxa) 10 €K3aMeH
OK 15 3aranbHa (izuka (Erexmpuxa i macHemusm) 12 €K3aMEH
OK 16 3aranpHa dizuka (Onmuka) 8 eK3aMeH
OK 17 AToMHO-si7iepHa (i3HKa 10 €K3aMeH
OK 18 EnexTpoHika Ta e1eKTpoTexXHIKa 7 eK3aMeH
OK 19 KBaHTOBa MexaHiKa aTOMHO SIZIEPHUX CHCTEM 5 €K3aMEH
OK 20 | TepmoauHaMmika i CTaTUCTHYHA (Pi3UKa 4 €K3aMEH
OK 21 OcHoBH (Di3UKH TUTa3MU 4 eK3aMeH
OK 22 Di3uKa BUCOKHUX €HEprii 3 €K3aMeH
OK 23 MoBu nporpaMyBaHHS 4 3aUTIK
OK 24 | O0’exTHO Opi€HTOBaHE MPOrpaMyBaHHs 4 3aJiK
BOY/IOBAaHUX CUCTEM
OK 25 OCHOBH MaTeMaTUYHUX METOIB OITHUMI3arlil 3 eK3aMeH
OK 26 Di3uKa SIepHUX PEaKTOPIB 4 eK3aMeH
OK 27 Snepna Oe3neka Ta Ta paaiamiiiHIN 3aXUCT 5 3aITK
OK 28 | Marepiayiu siiepHUX peakTopiB 3 €K3aMEH
OK 29 HapuanpHa nmpakTuka 5 3aUTIK
OK 30 ATGCTauiﬁHHﬁ exzameH «[Ipuknagna ¢isuka
Ta HAaHOMaTepialn»
3araJbLHui 00CAT 000B’I3KOBHUX TUCIHHUILIIH 180 kpemutiB EKTC
Buobipkosi komnonenTu OIT
BK 01.1 | MixkdakynpreTchbka AUCIUIUTIHA 32 BHOOpPOM | 3 3aJTiK
BK 01.2 | MixdaxyiapTeTchKa IUCIUILTIHA 32 BHOOPOM 2 3 3aJiK
BK 01.3 | MixkdakynpreTchbka AUCIUIUTIHA 32 BHOOpOM 3 3 3aJTiK
BK 01.4 | MixdaxynapTeTchKa IUCIUILTIHA 32 BUOOpOM 4 3 3aJiK
BK 02 BeTyn 1o koM’ toTepHOTO MOIeTIOBaHHS / 6 3aITIK
OcHOBH pOOOTOTEXHIKU
BK 03 CucTemMHUl aHaI3 Ta TPOSKTYBAHHS CUCTEM 6 3aITiK
00po6ku iHpopmarii / Bukopucranus 6a3
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JAHWUX JUTSI IHKCHEPHHUX Ta HAYKOBUX
pO3paxyHKIB

BK 04

Metoau o6poOku 6a3 nanux / CucremHe
[IpOrpaMyBaHHs Ta CTBOPEHHS IPOrpaMHUX
MIPOJTYKTIB

6 3aITK

BK 05

CucremMu MITYYHOTO IHTENEKTY /
MopenroBaHHs CKJIaJHUX MPOIIECiB

6 3aIIK

BK 06

Texnonorii po3nomineHux cuctem / Meroau
napajeJbHUX 00YNCIIeHb

6 3aIIK

BK 07

OcHoBU KBaHTOBUX KoMmm'toTepiB / KBaHTOBa
AITOPUTMI3aIls

6 3aITK

BK 08

MoeKysIpHO-THHAMITHE MOJIETFOBAHHS
O0iomonekynsapaux cuctem / Kowmm'torepHi
METOIU B MEIUKO-010JIOTTYHUX HOCIILIHKEHHIX

6 3aITK

BK 09

JleTekTopH 10HI3YI0UOr0 BUIIPOMIHIOBAHHS /
MopentoBaHHS MPOXOHKEHHS 10HI3YIOUOTO
BUIIPOMIHIOBAaHHS Kpi3b PEYOBUHY

6 3aIIK

3arajbHuil 00cSAT BUOIPKOBUX M CIUILIIH

60 xpeautiB €CKTC

3ATAJIBHUAM OBCAT OCBITHBOI ITIPOTPAMHA

240xpeautiB EKTC
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I Kypc I

10.2. — CrpykrypHo-norigna cxema OIIl.

IV Kypc

] [

Tnozextna amoea 3a paxom (paxyromamue) |

3arajibHa Ta ryMaHirapHa
miIroToBKa

Jucyuniina 3a eubopom 1

II Kypc IOI kypc
Inozemua xMoea 3a paxonm
| Dinocodin |
Mixcgaxyiememcevxa Mixcgaxyromemcoka

Qucyunzina 3a eubopom 3

HaevarHa npaxkmuxka

Icmopisn Vipainu:
yueinizayitinuit euMip

Miscpaxyrememcoxa
Qucyuniina 3a eubopom 2

Mioscpaxyromemcovxa
Qucyuniina 3a eubopom 4

3aranbnoq3_i3mna IiAroTOBKA

e e

3azanvna pizuxa

me———1

Amoxno-sdeprna ¢izuxa

Cucmemyuit ananiz ma
NP OeKMYEAaHHA clUCcMeM
obpobxu ingopmayii/
Buxopucmanns 6az danix
071 iHMHCeHepHIX ma
HAYKO08UX PO3PAXYHKIE

Cucmenu wumy4Hozo
inmenexmy /
Mooerweanns cxradHux
npoyecie

Texnonoczii posnodineHix
cucmem / Memoou
napaieibHx obyuciens

Memoou obpobxu bas
oaniwx / Cucmenrne
npozpaMyeanHs ma

CMEOPEeHHA NPOZPaMHIX
npodyxmie

:I Mexanixa | | [ Erexmpuxa i macnemuzm ]: -
1 - | Enexmponixa ma
Ll Mozaexyaspua ¢izuxa | | | Onmuxa ] PR " -
~ 1 2 -
Koym'loTepHa miarorosKa | Moeu npozpavyeanus | Memodu nabruxcenx
OcHoeu arzopummizayii 03PaxyHKie
(ecm ,nbaﬁ daxy) ’ O6'exmuo e
D opienmoeane \Bcmyn 0o KoMRn'tomepHozo
[ - . NpoZPaMyeants Mooenoeanns / OcHoeu
Mn'lomepHa zpagixa .
pHa 2P ebydoeanux cucmen pobomomexnixu

OcHoeu xeanmoex
xoxmn'tomepie / Keanmoea
aIzopumMizayin

MaTeMaTHYHA DiAroTOBKAa

Buwa mam

EMAMUKA

- -
|
|

| Buwa arzebpa

:lMame.uamtmum‘i anaiiz ] l I

Hugepenyiiini pieHaHHs I |

Teopernuna Ta (paxoBa miIroToBKa

Hoepna besnexa ma
padiayitinuil 3axucm

[ Ocnoeu @pizuxu niasmu |

| Pizsuxa eucoxix enepeiii |

Keanmoea mexanixa
QmoMHO xbepyux cucment

Dizuxa A0epHIx
peaxmopie

l[ Anarimuyna ceozmempin ] In

Mam. cmamucmuxa,
meopis lirnoegipHocmeil

Tepyoounamixa i
cmamucmuyHa gizuxa

Mamepiaru sdeprux
peaxmopie

Monexyaspro-dunamiyme
MOOeq0E8aH s
biozonexyaspHx cucmem
/ Koxmn'tomepni Memoou e
Meduxo-biorozivHx
Q0CRIOHCeHHAX

Hemexmopu ioxizyiouozo
eunpoxminioeartsn /
Mooenieanns
11D OX0O HCCHHS T0HIZVIOHOZO
GUNDOMIHIOBAHHSA KDi3b
peyvoeuHy

I3UK U NA RAROMAINEPIATIE

&

Hoi

K3AMENH 3 N pux.fm()

o

uilinuii e

Amecma

Hooasvuie

Has4yarKa

Ilpayeerawmyearns

3a paxom

(Memodu samemamusnor gizuxu|

| [

OcHoeu MamemamusHux Memodie onmumizayii |

17



11. ®opma atectauii 3100yBaviB BUIIIOI OCBITH

ATecrarisi BUIYCKHHKIB crierianbHocTi E6 «[Ipuknanna ¢isuka Ta HaHoOMarepiajgu» MPOBOAUTHCS
IUISIXOM aTEeCTAIlIHHOTO €K3aMeHY 3 MPHUKIATHOI (Pi3MKKM Ta HaHOMAaTepialiB B KU BXOASITh TPHU OCBITHI
komnoHeHTH (OK18 «AtomHo-snepHa ¢izuka»; OK26 «OcHOBM MareMaTHYHUX METOJIB ONTHMIi3alliiy;
OK27 «Snepna Ge3neka Ta Ta pamialliitHUuN 3aXUCT»). ATecTallis 3A1HCHIOETHCS BIAKPUTO 1 IMTyOJIIYHO.

ATecraliisi  3aBeplIyeTbCS OTPUMAHHAM 3700yBaueM JIOKYMEHTIB JEpXKAaBHOTO 3pa3ka Ipo
NPUCY/DKEHHs 3700yBauy BHUIOI OCBITH CTyIleHs OakanaBpa 31 crmeriaabHOCTi «lIpuknmagHa ¢izuka Ta
HaHOMaTepiain», OCBITHbO-TIpodeciiina nmporpama «KidephizuuHi saepHi TEXHOIOTI.
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12. MaTrpuus BiAnoBiIHOCTI NPOrPAMHUX KOMIIETEHTHOCTEH KOMIIOHEHTAM OCBITHBLOI POrpamMu

IIK

OK1
OK 2
OK3
OK 4
OKS5
OK 6
OK 7
OK 8
OK 9
OK 10

OK 11

OK 12

OK 13

OK 14

OK 15

OK 16

OK 17

OK 18

OK 19

OK 20

OK 21

OK 22

OK 23

OK 24

OK 25

OK 26

OK 27

OK 28

OK 29

OK 30

BK 01.1

BK 01.2

BK 01.3

BK 01.4

BK 02

BK 03

BK 04

BK 05

BK 06

BK 07

BK 08

BK 09

3K-1

+

+
+

+

+

+

3K-2

+

+

3K-3

BK-4

3K-5

3K-6

3K-7

3K-8

3K-9

3K-10

3K-11

3K-12

3K-13

CK-1

CK-2

CK-3

CK-4

CK-5

CK-6

CK-7

CK-8

CK-9

CK-10

CK-11
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13. MaTpuus 3a6e3nedeHHs: NporpaMHux pe3yabraTiB HaB4yaHHs (IIPH) BignoBitHUMH KOMIIOHEHTaAMM OCBITHBOI POrpaMu

i IM A R R A R R SR S A S R A RS SR R A B = R A R R A E AR

L - R - - P P e e e R L A L A A A A TR R I T I L 0 N oAl bl bl ol [ 7 [ 7 [ 7 7 9
SlIc|lcclc|Cc|lc|lColo|lco|o|lclo|d|Sce| EEEERRERRERRE

TIPH-1 +| [+ + [+[+ +
NPH2 |+ + + +
TPH-3 + + + + +
TIPH-4 + [+ ][] ][] ]+ +] [+ |+ +
TIPH-5 +|+ ++ + [+ [+ + ]+
TIPH-6 + [+ [+ ]+ + [+ + +] [+] [+ + [+ ] [+
TPH-7 + [+ + ++
TIPH-8 + [ ] ]+ + [+ [+ ][+ H ][]+
TIPH-9 +| + + + +
TPH-10 + + + [+ + +
nPH-11 | |+ + + + [+ +
TIPH-12 +| + + [+ [+ +] [+]+ ++ [+ [+ [+][+
TIPH-13 + +| +
TIPH-14 +| [+ +| [+[+ +
TPH-15 +| + +]+]+ +|+ ++[ ]+ +
PH-16 | | + +] [+ +
NPH-17 | + | +
OPH-18 | [+ [+ ++] [+ ][]+
TPH-19 + + + + ]+
TIPH-20 +| + ++][+]+ ++
MPH-21 | + + ++[+] [+ ++
NPH-22 | + ++ + [+ +
nPH-23 | |+ +] + ++
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