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JIMCT NOI'OJ’KEHHA
OCBITHBO-IIpOeciiiHOl MporpamMu
nepuioro (0akajJaBpcbLKOro) piBHs

«Ki0ep@iznuni ssaepHi TexHoJI0TII»

OcCBiTHIO IpOrpaMy pO3TIITHYTO Ta CXBAJICHO HA:
1.1. HaykoBo-mMeTouuHii paji XapKiBCbKOTO HalllOHATBHOTO YHiBepcuTeTy iMeHi B.H.

Kapazina
npoTokos Ne_ Bimg «__ » 2026 p.
3acTyHHUK I'OJI0BH HAyKOBO-METOJUYHOI pagu Cepriit €JIBLIOB

1.2. Bueniii pagi HHI «®i3uko-TexHiuyHui hakyapTeT:
npotokod Ne_ Bim «_» kBiTHsA 2026 p.

I'onosa Buenoi pagu HHI «®TD» Cepriit JUTOBUEHKO

1.3. HaykoBo-MetoauuHiit komicii HHI «®i3uko-TexHiunuii Gpaxkymnbrer»:
npotokoi Ne_ Bijx «_» KBiTHs 2026 p.

I'onoBa HaykoBo-meTouuHO1 KoMicii HHI «DTD» Yistna MAJIOBULIA

1.4. Kadenpi ¢dizuxu sapa ta Bucokux erepriit imeni O.1. Axiesepa:
npotokod Ne_ Bijm «_» 6epe3ns 2026 p.

B.o. 3aBigyBaua kadeapu HOpiiit CIOCAPEHKO

1.5. Kadenpi npukinannoi ¢izuku Ta (Gi3UKU MIa3MH
npotoko Ne_ Bij «_» Oepesns 2026 p.

B.o. 3aBigyBaua kadeapu Irop TAPKYIIIA

1.6. Kadenpi maTepianiB peakTopoOynyBaHHs Ta (Pi3UUHUX TEXHOJOTIH:
npotoko Ne_ Bij «_» Oepesns 2026 p.

3aBinyBau kadenpu Cepriit JUTOBUEHKO




IHEPEIMOBA

Po3pobaero po6o4or0 rpymnoro y CKIaii:

[IpizBute, iM’s1, 110

0aTHKOBI

HaiimenyBanHs mocaau (Ij1s1 CYMiCHHUKIB —
MicCIle OCHOBHOI pPOOOTH, ITOcasia)

HaykoBuii cTyIiHb, BUCHE 3BaHHS,
3a SIKOI0 Kadeaporo
(CHemianpHICTIO) MPUCBOEHO

KepiBHuK pobouoi

Tpymu:
Ky3nemnon Hupexrop HHI «®i3uko-TexHiyHui K.d.-M.H. 31 cierianbHOCTI
[T dakynerer» XHY imeni B.H. Kapazina |01.04.16 — i3uka siapa,
Enyapnosuu €JIEMEHTApHUX YaCTUHOK Ta

BHUCOKHX €HEpPTiH, TOIEHT 110
kadeapi ¢pizuku sapa Ta
BHUCOKHX eHepriit im. O.1.
Axieszepa

Unenu pobovoi

Tpymu:
INax Honent 3BO kadenpu ¢izuku siagpa ta | K..-M.H. 31 cienianbHOCTI
AHnpii BHucokux eHepriit imeni O.1. Axiezepa 01.04.16 - di3uka sapa,
I'ennaniioBuy €JIEMEHTAPHUX YAaCTHHOK 1
BHUCOKHX €HEpPTii, TOIEHT 110
Kadeapi TEOpeTUUHOI AIepHOT
(b13UKH Ta BUIIOT MAaTEMATHKH.
JIuToBueHKO 3aBinyBau kadenpu MaTepiaiiB JI.TexH.H. 31 crenialbHOCTI
Cepriit peakTopoOyayBaHHS Ta (HiI3UIHHX 01.04.07 — ¢i3uka TBepaOTO
BononumupoBud | TeXHOJOTIH Tina, mpodecop no kadeapi
MaTepiaiiB peakTopoOyyBaHH
Ta (PI3UYHUX TEXHOJIOTIH
Tpycosa 3aBigyBad kadenpu meauuHoi ¢izuku Ta |J.¢dh.-M.H. 31 crieniaabHOCTI
Banepis O010MEIMYHUX HAHOTEXHOJIOT1iH 03.00.02 - 6iodizuka, mpodecop
MuxaiiniBHa no kadenpi meagudHoi Qi3UKHU Ta
0loMeIUYHHMX HAHOTEXHOJIOTIH,
yneH-kop. HAH Ykpainu 31
crnerianbHOCTI «SnepHa
MeaudHa Gi3uKay
I'peuxo Honent 3BO kadenpu npukiaanoi K.¢.-m.H. 31 cienianbHOCTI
SApocnas ¢bi3ukn Ta HI3UKH IIa3MHU 01.04.08 — ¢i3uka miazmu
Onerosuu

/o npoeKkTyBaHHSI OCBITHBOI IPOrpamMu J0Jy4eHi:
IIpencraBHUKH poOOTONABUIB:

— Tapkyma Irop €BreniiioBu4 — B.0. reHepaibHOro nupekropa HamionansHoro
HayKOBOTO IEHTPY «XapKiBchkuil ¢pizuko-rexHiunuii inctutyt (HHIL XDTI) HAH
VYkpainu, 1.¢.-M.H., npodecop, akanemik HAH Ykpainu, naypear [ep:xaBHoi npemii
VYkpaiau B ramy3i Hayku 1 TexHiku (2007);

— A3sapenkoB MuxkoJa OJgekciiioBuy — qupextop [HcTutyTy (izuku TBEpAOro Tija,
Marepiano3HaBcTBa 1 Texnonorid (HHL] XDTI) HAH VYkpainu, a.¢.-Mm.H., mpodecop,
akaneMik HAH Ykpainu, 3acinykxeHu#t 1isd HayKH 1 TEXHIKA YKpaiHu.

— JlurBuHeHnko Bosgoaumup BikTopoBu4 — qupextop [HCTUTYTY enekTpodi3uKy 1
pamianiitaux Texuounoriii (IEPT) HAH Ykpainu, a.¢.-m.H., mpodecop.

IIpencraBHukM 3100yBaviB BUIIOI OCBIiTH:



https://uk.wikipedia.org/wiki/2002
https://www.nas.gov.ua/UA/Department/Pages/default.aspx?DepartmentID=0000513
https://www.nas.gov.ua/UA/Department/Pages/default.aspx?DepartmentID=0000513

— barsnoBa Beponika BsiuecsiaBiBHa — 3100yBauka BUIIO1 OCBITH Ha MEPIIOMY
OCBITHBOMY piBHI, 4-Uii PiK HABYaHHS;

— JlirpinoBa CraniciiaBa CepriiBHa — 3100yBadka BUIIOT OCBITH Ha MIEPIIOMY
OCBITHBOMY piBHi, 4-Uii PiK HABYAHHS;

ITpu po3pobi [Iporpamu BpaxoBaHi BUMOTH:

1. Crammapty BUIIOI OCBiTH Tepmioro (0akamaBpChbKOTro) piBHS, Tamy3i 3HaHb 10 —
«[Tpupoguunui Haykuy», crerianbHocti 105 — «[lpukianna ¢i3uka Ta HaHOMAaTEpiaIny,
3atBepmkeHoro HakazoM MOH VYkpainu Ne804 Bix 16.06.2020 p. 3 ypaxyBaHHSIM 3MiH ,
BHeceHHX Haka3oM MOH VYkpainu Ne 842 Bin 13.06.2024 p.

2. Crpareriuyai 1 1 Hamipu XapKIBCHKOTO HAIlIOHAJBLHOTO YHIBEPCUTETY IMEHI
B.H.Kapaszina 10 2030 poky.

Peunensii-Biaryku 30BHilIHIX cTeiikX0/1epiB (32 HAIBHOCTI):




1.

MPO®LIb OCBITHHOI ITIPOI'PAMUA

1 -3AT'AJIBHA THOOPMALIA

IToBHa Ha3Ba 3akyany
BHUIIOI OCBIiTH Ta
CTPYKTYPHOI0 MiAPO3ALTY

XapkiBchbKui HallloHaIbHUN yHiBepcuTeT iMeHi B.H. Kapasina,
HapuanbHo-HayKOBUH 1HCTUTYT «D13UKO-TEXHIYHUNA
bakyabTeT»

Odiuniiina na3Ba
nporpamMmm

«Kioep@iznuni ssaepHi TexHosorin /
«Cyberphysical nuclear technologies»

CryniHb BUIIIOI OCBITH

OakanaBp

KBaaigikauis, o
NPUCBOKETHCS

CneniansHicts: E6 [Ipuknanna ¢izuka Ta HaHOMaTepiain
Ocaitas kBasiikaris: 6akanaBp NPUKIAIHOT (I3UKH Ta
HaHoMaTepialiB, Kibephi3uyHi sIepHi TEXHOJIOT11

Tun quniiomy Ta od6csAr
OCBITHBOI IpOrpamMu

Junnom GakanaBpa, onuanaanid, 240 kpeautie €KTC, TepMmin
HaBYaHHS 4 POKU

HasiBHicTh akpeaurauii

AkpenuTariiftHa Komicis. YKpaiHa.
Ceprudikar npo akpeauTamiro crieriansHocti HJ[ 2189530,
mivicauit 1o 21.07.2026

IlepenymoBu

HaBuanHst 3a mporpamMor0 MOXYThb pO3MOYaTH OCOOH 3
MOBHOIO 3araJlbHOI0 CEPEAHBOI0 OCBITOIO 3a pPe3yJbTaTaMH
30BHIIIHROTO HE3aJIE)KHOTO OIIHIOBAHHS 3HAaHb 1 BMiHb
BCTYITHUKIB 3 ypaxyBaHHSIM CEPEIHBOTO 0aly JOKYMEHTY TpO
MOBHY 3arajbHy cepeiHio ocBiTy. OcoOu, 1Mo O0axawTh
HaBUaTHCA  3a  NOPOrpaMor0,  MOJAIOTh  cepTudikaTh
VYKpaiHCBKOTO IIEHTPY OILIIHIOBaHHS SIKOCTI OCBITH 3 MPEIMETIB,
10 BU3HAYCHI MpaBWJIaMU NPHHOMY 110 yHiBepcutery. Bingbip
a0iTypi€HTIB 31IHCHIOETHCS HA KOHKYPCHIM OCHOBI.

MO>KJIMBUM TaKOX € HAaBYaHHS 31 CKOPOUEHUM TEPMIHOM
i3 BCTYIOM Ha Jpyruil Kypc (3 HACTyHHM HOPMATHBHUM
TepMIHOM  HaBYaHHS) 0cCi0, sKi 37100yJd  OCBITHBO-
KBaJTiiKalifHUI PiBEHb MOJIOJIIOTO CIELiaNicTa, OCBITHBO-
npodeciiHuid  CTyMiHh (H)axoBOTO MOJOJAIMIOTO OakaiaBpa,
OCBITHIH cTymiHb Monoamoro 6akanaspa - HPK 5. Ilpuiiom Ha
ocHoBl HPK 5 st 3mo0yTTs crynens OakanaBpa 3/1IHCHIOETHCS
3a pe3ynbTaTaMH BCTYIMHHUX BUIPOOYBaHb, IO BHU3HAYCHI
MPaBUJIAMH TPUHOMY JIO YHIBEPCHUTETY.

MoBa BHKJIaJaHHSA

YKpaiHCbKa MOBa

Tepmin aii ocBiTHBOI
nporpamMu

30.06.2030 p.

InTepHer-agpeca
MOCTIHOT0 PO3MillleHHSA
OIHKCY OCBITHBOI IPOrpamMu

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

Meta nporpamu

[TinroToBka (haxiBIliB, SIKi HA OCHOBI 3HAaHb 3aKOHIB (Pi3UKH,
(hi3UYHUX SBUII T MPOIIECIB Y BCiX (hopmax opraHizailii MmaTepii
Ha BCIX CTPYKTYPHHX DIBHAX Ta B YCIX arperaTHUX CTaHax, a
TaKOXX TPWIAMIB Ta METOMIB (PI3MUYHUX JOCITIKEeHb, 3/1aTHI
pO3B’sI3yBaTH CIIEIiaNi30BaHl CKIAAHI 3amadi 1 TpaKTH4HI
npoOJieMu, TOB’sA3aHl 3 JOCHIDKEHHAM (i3MYHUX 00 €KTIB 1
CHCTEM, MTPOIECIB 1 ABUI TA IX TEXHIYHUMH 3aCTOCYBAHHIMH.




[TinroroBka (axiBiiB 3 sAepHOi Pi3uku Ta Kidephi3nIHUX
CHCTEM, SIKi Ha OCHOBI 3HaHb 3aKOHIB ()I3MKH Ta 3aCTOCYBaHHS
KOMIT FOTEPHUX METOJIB TOTOBI 110 KBaji(h)ikoBaHOI HAyKOBO-
TEeXHIYHOI poOOTM Ta BUKOHAHHA KOMIUIEKCHHUX PpOOIT,
OB’ sI3aHUX 13 PO3POOKOI0, ONTUMI3AIlIEI0 Ta 0OCIYyTOBYBaHHIM
CKIaJHUX SACPHO-(QI3UYHUX CHUCTEM Y Taly3l NPHUKIaTHOI
(bi3uKH Ta HAHOMATEpialiB BIAMOBITHO 10 (axoBOi OpieHTAIl].

3 — XAPAKTEPUCTHKA OCBITHbOI TIPOTPAMU

IIpenmeTrHa obJ1acTh
(rajaysb 3HaHb,
crneniajbHIiCTh,
cneniaJizamis (3a
Has;BHOCTI))

l"any3p 3nanb: E [Ipupoganyi Hayku, MaTeMaTHKa Ta
CTaTHCTHUKA.
CrnemnianpHicTh: E6 IIpukiianna ¢izuka Ta HaHOMaTepiaiu.

OpienTanisa 0CBITHBOL
nporpamMu

OcsiTHbO-TIpO(eciiiHa mporpaMa crpsiMOBaHa Ha HAJaHHS
ctymeHtaMm 31 cmemianbHOCcTi  «[Ipuknagna ¢izuka Ta
HaHOMaTepialn» MIMPOKOi MIATOTOBKM, IO  BIiJANOBIJA€E
Cy4aCHHUM CBITOBUM BHUMOTaM J10 (axiBIiB 3 sSAEpHOI (Pi3uKH Ta
KOMIT'IOTEPHUX TEXHOJOriM Ta morimbimoe (yHIaMeHTa bHI
3HaHHS 3 KBAHTOBOI (Pi3WKHM, HAHOMATEpialliB, TPOTrPaMyBaHHS
Ta KOMIT IOTePHUX CUCTEM, CHCTEMHOT'0 aHaJli3y TOMIO.

OcHoBHMI (pOKYyC
OCBITHBOI MPOrpamMu Ta
creniasizamii

CTifikuid pO3BUTOK SIICPHUX TEXHOJIOTIH € TepenyMOBOIO
CHEepPreTUYHOI HEe3aJIeXKHOCTI Ta BIHCHKOBOI Oe3reku YKpaiHH.
Ha TemepimHiii wac 3HaYHa KUIBKICTH sIIEpHO-(I3HYHUX
MPOLIECIB  KEPYEThCS, MOJCIIOEThCS ab0 aHalli3yeThCS 3a
JOTIOMOT0r0 KoMM'toTepiB. CucteMu, siKi BKIIFOYAIOTh B cede K
KOMI'IOTEPHY Tak 1  (i3MUHy CKJIaIOBI OTpUMAIM Ha3BYy
kioepdiznunux. OcBiTHa mnporpama “Kibepdizuuni suepHi
TEXHOJIOTIi” CHpsMOBaHAa Ha MIJATOTOBKY KBali(iKOBaHUX
KaJpiB, sKi, 3 OJHOTO OOKy, OTPUMYIOTH 0a30Bi 3HaHHS 3
OPUKIAAHOT sjepHoi (i3MKM, a 3 IHIOIOTO - OTPUMYIOThH
KOMITETEHIII1 HeOOX1/IHI IJisi peanizaiii 1uX 3HaHb B sICpHIN
raimy3i (eHepreTvka, MeEAMIIMHA, BIMCHKOBE 3aCTOCYBaHHS
TOIIIO).

3n100yBaui BUILOI OCBITH OTPUMYIOThH IIUPOKY MiJATOTOBKY,
110 BIJIMOBiJIa€ Cy4aCHUM CBITOBMM BHUMOTam 10 (paxiBIiB y
MPUPOJHUYIH ray3i 3HaHb Ta 00’ €IHY€e 3HAHHSA 13 000B'I3KOBUX
3arajibHUX JUCHUIUTIH (BKJIIOYAlOYM CHCTEMATUYHE 3arajibHe Ta
(axoBe BHMBUCHHS aHIJIMCBKOI MOBH) Ta (QyHAaMEHTAIbHOI

npodeciiinoi crerjamizarii (BumIa MaTeMaTHKa,
IporpamMyBaHHs, 3arajJibHa Ta TpHUKIAgHA sjaepHa (i3uKa).
3n00yBaui BUILO] OCBITH BIIBIAYIOTh 3arajabHi

MiK(aKyIbTETChKI TUCHMIUIIHA Ta KypCH siZiepHOi Oe3leku Ta
pamiaIifHoOro 3aXUCTy. A TaKOX OMAaHOBYIOTh HU3KY TUCIHILTIH
3a BUOOPOM, sIKi BUIBHO OOHMPAIOTh MO 3aKIHYEHHIO TPETHOTO
KypCy HaBYaHHSI.

3aBIAKM MIMPOKIM Ta TIPYHTOBHIH MDKIUCHMILUTIHAPHIN
MiITOTOBIIl BUMYCKHUKH OCBITHBOI MPOTpaMU OTPUMAIOTh
MOXJIMBICT  MpalloBaTW B  sIepHId ramy3i  YkpaiHwm,
pO3B'sI3yBaTH aKTyajdbHI TPOOJEMH I[HOTO HANPSAMKY 3a
JOTIOMOTOI0 KOMIT'IOTEPHUX METOIB, 3aiiMaTucsi HayKOBUMH
JTOCII/DKEHHAMH Y MIUDKHApOIHUX 1 BITYM3HSHUX HAYKOBO-
JOCHITHUX LEHTpax, OpaTH y4yacTb Yy pPO3poOIl CY4acHOTro




Ki0ep(i3UUHOTO Ta TEXHOJIOTTYHOTO 00JIaIHAHHS Y BITYM3HSIHHUX
Ta CBITOBUX (hipMax-po3pOOHUKAX.

Knwuosi cnosa: sinepHi TexHOIOrii, Kibep(hi3uyHi CHCTEMH,
BHIIla MaTeMaTHKa, MPOTpaMyBaHHs, MOJICITIOBaHHS Ta 00poOKa
iHpopmaii, anropurMmizaiisi, BOy10BaHI CUCTEMH, 3arajbHa Ta
snepHa (izuka, MeauyHa sjaepHa (i3uka, SAEPHI PEaKTOpH,
¢izuyHe Ta paxgianiiHe MarepiaJo3HAaBCTBO, fAJepHA Ta
aNbTEpPHATHBHA CHEPreTHKA, sAepHa Oe3leka, pamiamiiHui
3axXHCT.

Oco0suBoOCTI IporpaMu

HapuanpHmii mmaH 3a TOpOrpaMol0  MICTHTh  HHU3KY
000B’SI3KOBUX OCBITHIX KOMIIOHEHT Ta OCBITHIX KOMITOHEHT 3a
BHOOPOM 3 ABOX IUKIIB: 1. «[{uKII 3aranpHOT MiATOTOBKWY, Ta 2.
«qukn npodeciitHoi (paxoBoi) MiArOTOBKI.

OCBiTHI KOMIIOHEHTH, 10 YBIUIIUIA IO OCBITHHOI ITPOTPaMH,
MOXYTh OyTH YMOBHO IMO€IHAaHI y Taki Omoku: 1. 3aranpHoi Ta
TyMaHITapHOI MATrOTOBKH; 2. MaTemMaTH4HOi MiATOTOBKH; 3.
3aranpHO(Di3u9HOI TiAroToBKYU; 4. KOMIT I0TEpHOI MiATOTOBKHY;
5. Teopernunoi Ta ¢axoBoi miaroroBku; 6. HaBuanpHa
MPAKTHUKA.

Jucrummian 3 OJOKIB  3arajibHOi Ta TyMaHITapHOI
MiJTOTOBKH, Ta 3araibHO(I3MYHOI MIATOTOBKH BUKIATAIOTHCS
CTYIEHTaM MpPOTATOM MEpHIMX TPbOX POKIB HABYAHHS.
Komm’torepHa Ta MareMaTH4YHa IMiArOTOBKA TPUBAE MPOTITOM
YChOTO TEPMiHY BUKOHAHHSI OCBITHBOI pOorpaMu. JIMCIIUTUTIHM 3
TEOpeTUYHOi Ta (HaxoBOi MIATOTOBKM BHUBYAIOTHCA y 5-8
cemecTpax. BubipkoBi chemianbHl JUCHHUILTIHA (dhaxoBoi
IiITOTOBKY BUBYAIOTHCS Ha 4 poIli HaBYaHHs. 3100yBavi BUIIOT
OCBITH BUIBHO OOMPArOTh BHOIPKOBI JUCIUIUIIHU  TIICTIS
HaBYaJIbHOI MPAKTUKU B 7 CEMECTPI.

Jlo BUKIaJaHHS 3aralbHUX Ta CHEIIaIbHUX JUCIHILIIH
3aJy4eHO TPOBIIHUX HAYKOBIIB, SKI MpaliolTh Yy cdepi
Cy4JacHOI MPHUKIIAIHOI SIEepHOI HAyKW Ta (axXiBIIB-€KCIEPTIB,
AK1 TPAIOIOTh B BUCOKOTEXHOJIOTIYHUX Tamy3sx. Cepex HHUX
akanemikn HAHY, maypeatm nepxkaBHHUX Ta akKaJIeMiIYHHUX
npeMiid, TpeaCTaBHUKM JifepiB  chepu  iHPOpManiiHuX
TEXHOJIOTIH. 3MICT AUCIUIUTIH PaxoBOi MiATOTOBKH PO3POOIECHO
3 METOI0 BpaxyBaHHS NOOaXaHb YUCIEHHHX 3aMOBHUKIB —
MpeICTaBHUKIB HayKOBHX yCTaHOB Ta AIEPHUX
BHCOKOTEXHOJIOTIYHUX MiAMPUEMCTB, a Takox [T kommnaniit. /o
BUKJIQJJaHHS ~TUCIUIUIIH KOMIT IOTEpHOi, TEOpeTUYHOi Ta
(axoBoi MiATOTOBKH 3aJIy4€HO MOJIOJMX BYCHHX 3 JIOCBIJIOM
pO3pOOKH 1 BMIPOBADKEHHS CKIATHUX AHATITUYHUX CHCTEM,
MPOTHOCTUYHHUX MOJIENICH 1 CUCTEM KepyBaHHSI.

[IpakTuHy  MIATOTOBKY  3100yBadi  BUIOI  OCBITH
MPOXOIUTUMYTh y TPOBIIHUX HAYKOBO-IOCIITHUX IEHTpAX,
Takux sK HamioHaneHUN HayKOBUM IEHTP «XapKiBCHKUM
¢izuko-texniunnit  iHctuTyT» HAH  VYkpainm, ®izuko-
TEXHIYHUHN IHCTUTYT HU3bKHX Temmepatyp iMm. b.1. Bepkina HAH
Vkpainu, HaykoBO-TeXHOJOTIUHUI KOMIUIEKC  «IHCTHUTYT
MoHokpuctaniBy HAH Ykpaiau ta iHmmx ¢axoBuX ycTaHOBaxX
SIEPHOTO TPO(dUTI0, SKi 3alMaOThCS PO3POOKOI0 HOBHUX




kibepdizuuHux MeTomiB AochikeHb. CTyIEHTH CTaplux
KypCiB MaTUMYThb MOXJIMBICTh OpaTH y4acThb y BHMKOHAHHI
HayKOBO-JIOCTIAHUX POOIT 32 MDKHAPOJHUMH TpaHTaMH, Ta 3a
Jep>KaBHUMHU 3aMOBJICHHSIMH MIHICTEpCTBa OCBITH 1 HayKH
VYkpaiau, ski npoBoaste HaykoBili HHI «®izuko-rexHiunuii
bakyabTeT.

4 - ITPUJATHICTD BUITYCKHHUKIB 10 INTPAIHEBJIAIITYBAHHSA
TA IOJAJIBIIOI'O HABYAHHSA

IMpupaTHicTs 10
NnpaneBJAIITYBAHHSA

Po0Ooui Micisd B HayKOBUX IEHTpax Ta
BUCOKOTEXHOJIOTTYHUX IT-xommaHisgx, M1 ITPUEMCTBAX
€HepreTUYHOro Ta OEe3MEeKOBOr0 CEKTOPY, 3aKiajax MEeAUYHOL
raimysi,  HaykoBo-fochinHux iHctutyrax HAH VYkpainuy,
HaB4yaibHUX 3akianax MOH VYkpainu.

bakanmaBp 3 KiOepQi3WYHMX SJEPHUX TEXHOJOTIH €
(axiBiem, MiATOTOBIEHUM J0 KBali(piKOBAaHOI TEXHIYHOI Ta
NEPBUHHOI aHATITUYHOI POOOTH MOB’S3aHOI 13 3aCTOCYBaHHSIM
3HaHb y Taly3l HE TUIBKK SAEPHUX a W I1HIIUX JTOTHYHHX
HAYKOEMHHUX TEXHOJOTiH. BiH MoXke 3aimydaTucst 10 BUKOHAHHS
CHeIiaJbHUX POOIT, TOB’I3aHUX 3 CHEPreTUYHOI0 OE3MEKOI0 Ta
MiBUIIICHHSIM 000poHO31aTHOCTI Kpainm.

Bunycknuk-0akaiaBp MiATOTOBICHUH 110 poOOTH Ha
nocazax IHXeHepa, OCIiJHMKA, OorepaTopa Ta iHCIEKTopa 3
eKcIUTyaTarlii SACpPHUX TEXHOJOTIH Ha MPOMHUCIOBUX Ta
BUPOOHWYHX MiAMPUEMCTBAX 3ay4E€HUX O SIICPHO MATUBHOTO
OUKTYy  YKpaiHu; JaTa-aHaJIITHKA, TECTyBaJbHHKAa  a0o
PO3pOOHHKA Y BUCOKOTEXHONIOTIuHUX [T-KoMIaHisX, HAYKOBOTO
a00 HaAyKOBO-TIEAroTiyHOro mpariBHuKa 3akiaanie MOH Ta
HAH VYkpainu, mpamioBaTdé Ha KEpiBHHUX I10CaJax B
i IPO3iIax.

3rifHo 3 HalioHAJIBHUM KiacudikatopoMm mnpodeciii K
003:2010 ¢axiBmi, sKi 3700yTH  OCBITY 3a OCBITHBOIO
nporpamoro  «KiGepdizuuni spepHi TEXHOJOTIi», 3AaTHI
BHKOHYBATH HACTYITHI npodeciiini podotu: 21 — [Ipodecionanu
B raiysi (pi3su4HuX, MaTEMaTUYHUX Ta TEXHIYHUX HayK; 2131 —
[Ipodecionanu B ramy3i oOuHMCIOBaIbHUX cucTeMm; 3121 —
Texniku-nporpamictu; 2139 — [Ipodecionanu B iHIINUX ramy3sx
obuunciens (komm'torepusaiii); 3111 — JlabopaHT Ta TEXHIKH,
MOB’sI3aH1 3 XIMIYHUMU Ta (DI3UIHUMH TOCHiKeHHsIME; 3119 —
IHmni TexHivHI QaxiBii B rany3i pi3MYHUX HAYK Ta TEXHIKH.

ITogajabiie HABYAHHSA

bakanaBpu mnpukmagHoi (i3uku, fki 3100yaM OCBITY 3a
HaBuajgbHOIO mporpamoro «lIpukmamHa ¢izuka», 3a yYMOB
HAOyTTs BIANOBIAHOTO JOCBiTy, MOXYTh aJanTyBaTUCS [0
HarpsIMiB CyMIXXHOT MpodeCciiHOI AISUTPHOCTI, @ TaKOXK MaroTh
MpaBo Ha 3100YTTS OCBITH 32 IPYTUM (MaricCTepChbKUM) piBHEM
BHINIOI OCBITH Ta MOXYTh HaOyBaTH JOJAaTKOBiI KBamidikarii B
CHCTEMi OCBITH JIOPOCIIHX.

5 - BUKJIAJAHHSA TA OINIHIOBAHHS

BukjaaganHga Ta HaBYaHHS

3acTOCOBYIOTHCSI HOBITHI KOMOIHOBaHI OHJIaliH Ta odaifH
TEXHOJIOTIi BUKJIaAaHHs. BUKOPHCTOBYIOTECS CydacHi CHCTEMH
KepyBaHHS HaBUaHHSAM. 3aHATTS IPOBOATHCS Y BUTIISAL JICKLIH,
nabopaTOpHUX Ta TMPAKTHYHUX  3aHATh, CEMIHAPCHKHUX
00TroBOpEHb, (haKyIbTATHUBIB TOLIO.




OcBiTHS TIporpama IMIUIEMEHTYE CTYICHTOIICHTPOBAHE Ta
MPAKTUKO-OPIEHTOBAaHE HaBYAHHS. BUKIaNaHHS MPOBOIUTHCS
0a30B0 HaykoBo-TieqaroriyHuMu mpariBaukamu HHI “®i3uko-
TeXHIYHUA  (akynbreTr” 13 3alydeHHAM IPeJCTaBHUKIB
pOOOTOMABINIB Ta CIIBPOOITHUKIB 1HIINX YCTAaHOB-3aMOBHHKIB.

[lepenbauena Takox caMocTiiHa poOOTa Ha OCHOBI
MiIPYYHUKIB, HaBUYAJIbHUX TMOCIOHHMKIB Ta KOHCHEKTIB JICKIIIH,
KOHCYJIbTAIIl 13 BUKIAAauyaMH, TOCHIIKEHHS B 1a00paTopisx,
T ITOTOBKA OaKagaBpPChKOi KBaTi(iKaIiiHoT poOOTH.

OuiHBaHHA

[TucpMOBI Ta yCHI ek3aMeHH, J1a00paTOpHi 3BITH, HOTOYHUHA
KOHTpOJIb, 3aXUCT KypCOBHUX poOIT, YyCHI Tpe3eHTalii,
aTecTallifHUK  ek3aMeH 3  MNpHUKJIAAHOI  (Qi3uku  Ta
HAaHOTEXHOJIOTIH.

O1iHKOI0 TiICYMKOBOTO CEMECTPOBOTO KOHTPOJIIO € Cyma
OastiB, HAOpaHKX 3700yBaYEM BHIIIOi OCBITH ITPOTITOM CEMECTPY
OpU BUKOHAHHI KOHTPOJIbHUX  3aXOJiB, mepenadayeHux
MPOTrpamMor0 HaBYAIBHOI AMCIUIUTIHU (TIPaKTUKH) Ta Oais,
HaOpaHUX HHMM TIpH CKJQJaHHI CEMECTPOBOIO EeK3aMEeHY
(BUKOHAHHI TIJICYMKOBOI 3aJiKOBOi po0oTH). MakcumanbHa
cyma OaiiB, SIKy MOke HaOpaTu 3700yBad BHUIOI OCBITH IPH
M1 JICYMKOBOMY ceMecTpoBOMYy KOHTpoii, ckiagae 100.
O1iHIOBaHHS BiIOYBa€ThHCS 3a JIBOPIBHEBOIO, abo
YOTUPUPIBHEBOIO IIKATIAMH.

HBopiBaeBa: 0-49 — «wme 3apaxoBano», 50-100 —
«3apaxoBaHO.

YotupupiBueBa: 0-49 — «wHe3amoBubHOY», 50-69 —
«3a70BLTBHOY, 70-89 — «m006pey», 90-100 — «BiAMIHHOY.

6 — ITPOI'PAMHI KOMIIETEHTHOCTI

InTerpanbna
KOMIICTEHTHICTEL

31aTHICTh PO3B’SA3yBaTH CKJAHI CIIemiali3oBaHl 3a/1a4i Ta
NPaKTUYHI TpoOIeMu MPUKIAAHOT (DI3UKH Ta HAHOMAaTepiaiB,
mo Tmepeadavae 3acTOCYBaHHS TeOpid Ta METOHIB (Di3uKH,
MaTeMaTHKH Ta IHXKEHepil i XapaKTepUu3yeThCsi KOMILICKCHICTIO
Ta HEBU3HAYEHICTIO YMOB.

3arajbHi KOMIETEHTHOCTI

KoMmmeTeHTHOCTI, BU3HA4YEeHI CTAaHJAPTOM BHUIIOi OCBITH

CHEeIaIbHOCTI:

3K-1 - 3parHicTh 3aCTOCOBYBATHM 3HAHHA Yy TNPAKTUYHUX
CUTYaIlisX.

3K-2 - 3HaHHA Ta PO3yMiHHS PEAMETHOI 00JIaCTi Ta PO3YMIHHSA
npodeciiHol AiSITBHOCTI.

3K-3 - 3n1aTHICTh CIIJIKYBAaTHUCS AEP>KaBHOIO MOBOIO SIK YCHO,
Tax 1 MUCHEMOBO.

3K-4 - 31aTHICT CIIIKYBaTHCS iIHO3€MHOIO MOBOIO.

3K-5 - HaBuukm BHKOpHCTaHHS  1HPOpMAMIMHUX 1
KOMYHIKAI[IHHUX TEXHOJIOTIH.

3K-6 - 31aTHICTH 10 MPOBEACHHS JOCIIIKEHb Ha BiMOBITHOMY
piBHI.

3K-7 - 3parHicTh A0 TOIIyKy, OOpOOJCHHS Ta aHalizy
iHpopMalii 3 pi3HUX JKEpell.

3K-8 - HaBnuku Mi>kocOOMCTICHOT B3aeMOIii.

3K-9 - 31aTHICTh MpaIfoBaTH aBTOHOMHO.

3K-10 - HaBruku 31ilicHeHHS O€3II€YHOI JISUILHOCTI.




3K-11 - 3naTHicTh pealizyBaTu CBOI IpaBa i 000B’A3KH SK WieHa
CYCI1JIbCTBA, YCBIJOMITIOBATH IIHHOCT1
TPOMaJITHCHKOTO (BITBHOTO JIEMOKPATUIHOTO)
CYCHUIBCTBA Ta HEOOXIAHICTh WOTO CTAJIOr0 PO3BUTKY,
BEpXOBEHCTBA IpaBa, IMpaB 1 CBOOOA JIFOJAWHHU 1
rpoMajsiHIUHA B YKpaiHi.

3K-12 - 3parHicTh 30epiraTd Ta TPUMHOXKYBAaTH MOPAJIbHI,
KYJIbTYpHi, HAYKOBI LIIHHOCTI 1 JOCATHEHHS CYCIIUILCTBA
Ha OCHOBI pO3yMiHHS ICTOpii Ta 3aKOHOMIPHOCTEH
PO3BUTKY MpeAMETHOI o0nacTi, il Micls y 3arajibHii
CHUCTEMI 3HaHb MPO MPHUPOAY 1 CYCHUIBCTBO Ta Yy
PO3BUTKY CYCHIIbCTBA, TEXHIKM 1 TEXHOJOTIH,
BHUKOPHCTOBYBAaTH Pi3HI BUAU Ta GOPMH PYyXOBOI
aKTUBHOCTI JUIsl aKTUBHOTO BIAMOYMHKY Ta BEICHHS
3JI0POBOTO CIIOCOOY KHUTTSI.

3K-13 - 3parHicTh yXBaJiOBaTH pIIICHHS Ta JisTH,
JOTPUMYIOUUCH MPHHIIUITY HETPUITYCTHMOCTI KOPYIIIIii
Ta Oy/b-SIKUX IHIIMX MPOSBIB HEAOOPOUECHOCTI.

daxoBi KOMIIETEHTHOCTI

KommereHnTHOCTI, BHW3HAa4Y€HI CTAHIAPTOM BHUINOI OCBITH

CHEIIaIbHOCTI:

CK-1 - 3natHicTh OpaTv y4acTh Yy IUIAaHYBaHHI Ta BUKOHaHHI
HAayKOBUX Ta HAYKOBO-TEXHIUHUX MPOCKTIB.

CK-2 - 3patHicTe OpaTu y4yacTh y IUTaHYBaHHI 1 BUKOHaHHI
EKCIIePUMEHTIB ~ Ta  JTabOpaTOpHUX  JOCITIKEHBb
BJIACTUBOCTEH (I3MUHUX cUCTEeM, (PI3MYHUX SBHUII 1
npoiieciB, 00poOsIeHH1 i mpe3eHTanii IXHIX pe3yIbTaTiB.

CK-3 - 3parmicte OpaTu yd4acTh Yy  BHUTOTOBJICHHI
eKCIEpUMEHTAIBHUX  3pa3KiB,  IHIIHUX  00'eKTIiB
JIOCIIIKEHHS.

CK-4 - 3naTHicTh OpaTH y4acTh Y BIPOBAKCHHI Pe3yJbTaTiB
JOCITIKEHB Ta PO3POOOK.

CK-5 - 31aTHICTb A0 MOCTIHHOTO PO3BUTKY KOMIIETEHTHOCTEH Y
chepi npuknaaHoi Gi3UKH, THKEHEPIT Ta KOMIT IOTEPHUX

TEXHOJIOTIH.

CK-6 - 3paTHiCTP BHKOPHUCTOBYBAaTH Cy4YacHI TEOpPETHUYHI
ySBIGHHS B Taimy3i G3UKM U1 aHaiizy QI3uYHHX
CHCTEM.

CK-7 - 3parHiCTh BHKOPHUCTOBYBATH METOAM 1 3acodu

TEOPETUYHOTO  JOCHI/DKCHHS Ta  MaTeMaTHYHOTO
MO/JICJIIOBAHHS B PoQeciiHii NisIBHOCTI.

CK-8 - 3marHicTh mpaioBaTH B KOJEKTUBaX BHKOHABIIIB, Y
TOMY YHUCJII B MDKJUCUUIUTIHAPHUX TTPOEKTAX.

KomnereHTHOCT], BU3HAYEHI YHIBEPCUTETOM:
CK-9 - 3paTHicTh TpaIfoBaTH i3 HayKOBHM OOJaJHAHHSIM Ta

BUMIPIOBAILHUMH  TpWJIaJaMu,  o0poOmatu  Ta
aHaATI3yBaTH PE3yNbTaTH JTOCTIIKCHb.
CK-10 - 3paTHiCTh  BHKOHYBAaTH  OOYMCIIIOBAJIbHI

CKCIICPUMEHTH, BHKOPHUCTOBYBAaTH YHCEIbHI METOIHU
JUIE pO3B’si3yBaHHS (I3MYHUX 3a7ad 1 MOJEITIOBAHHS
(hI3UYHUX CHCTEM.
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CK-11 - Po3BuHyTe BimuyTTs OCOOHMCTOI BiJIMOBIIaJLHOCTI 3a

JOCTOBIPHICTD PE3YJIbTATIB JOCITIKEHb Ta JOTPUMAHHS
MPUHIIMITIB ~ aKaJeMiuyHOl JO0OpOYEeCHOCTI pazoM 3
npodeciiHOI0 THYUKICTIO. Y CBITOMIIEHHS MPOQeCiitHmX
E€TUYHUX ACTIEeKTIB (PI3UUHUX JTOCITIPKCHD.

7 — IlporpamHi pe3y1bTaTH HABYAHHS

IIporpamHi pe3yjabraTu
HABYAHHA

1.

10.

11.

12.

13.

[Iporpamui pe3yiabTaTH HaBYaHHs, BU3HAYEHI CTaHAApTOM
BUILOT OCBITH CHELIAIBHOCTI:

3HaTH 1 pO3yMITH cydacHy ()i3uKy Ha piBHI, JOCTaATHHOMY
JUIS PO3B’SI3aHHSL CKJIAHUX CIEIliali30BaHUX 3a7ad i
MpakTHYHUX Tpobiem npukinaanoi ¢izuku. (ITPH-1)
3acTocoByBaTH CydyacHI MaTeMaTW4HI METOAW  JUIS
MoOyJOBM ¥ aHali3y MaTeMaTUYHUX Mojened (pizmuHux
nporecis. (ITIPH-2)

3acTocoByBaTH €(QEKTHBHI TEXHOJIOTIi, IHCTPYMEHTH Ta
METOAM €KCIIEPUMEHTAILHOTO OCIIIKEHHS BIACTUBOCTEN
PEYOBHH 1 MarepiajiB, BKIIOYAIOYM HaHOMATepialid, MpHU
PO3B’A3aHHI MPAKTHYHUX MPOOJIEM MPUKIATHOT (Di3UKH.
(ITPH-3)

3acrocoByBaTtu (Pi3MuHi, MaTeMaTH4HI Ta KOMII'IOTEpPHI
MOJCNI JUIA JOCHIKeHHS (I3UYHUX SBHIN, PO3POOKH
npuianis i HaykoeMHux texnosoriii. (IIPH-4)

Bubuparu edekTruBHI METOIM Ta IHCTPYMEHTAIbHI 3aC001
NPOBEACHHS JIOCT/DKEHb y Taly3l HPUKIAAHOI (i3HKH.
(ITPH-5)

BigmykoByBatu HEOOXiHY HayKOBO-TEXHIYHY
iH(opMmarIliro B HAyKOBi# JliTepaTypi, €IEKTPOHHUX 0a3ax,
IHIKX JDKeperax, OIiHIOBATH HAIIWHICTh Ta PeJICBaHTHICTh
iHdopmartii. (ITPH-6)

KnacudixyBatu, aHanizyBaTH Ta iHTEPIPETYBaTH HAyKOBO-
TeXHIYHY iH(pOopMarlito B rairy3i npukiaaaHoi ¢pizuku. (IIPH-
7)

BinpHO criiikyBatucs 3 mpodeciiiHiuX MUTaHb Jep>KaBHOIO
Ta aHTTIHCHKOI0 MOBaMH ycHO Ta muchbmMoBo. (ITPH-8)
[IpesentyBat pe3ynbTaTH AOCHIHKEHb 1 PO3poOOK
¢axiBusM i HedaxiBLsIM, apIYMEHTYBATH BIACHY MO3HUIIIIO.
(ITPH-9)

[InanyBatu i OpraHi3oByBaTH pe3yIbTaTUBHY Npodeciiiny
TSTBHICTD 1HAWBIAYAJbHO 1 SK WICH KOMaHAW TIPH
po3po011i Ta peanizalii HayKOBUX 1 MPUKIIAJIHUX MPOEKTIB.
(ITPH-10)

3HaTH LIl CTAJOr0 PO3BUTKY Ta MOMKIJIMBOCTI CBOET
npodeciiiHoi chepu A iX AOCATHEHHS, B TOMY YHUCII B
VYkpaiui. (ITPH -11)

Po3yMiTi 3aK0HOMIPHOCTI PO3BUTKY MPUKIAIHOIT (B13UKH, 11
MiCIle B PO3BUTKY TEXHIKH, TEXHOJIOTIH 1 CyCIiJIbCTBA, Y
TOMY 4YHMCIi B po3B's3aHHl ekojoriuaux npoosem. (ITPH -
12)

OminroBatu (iHAHCOBI, MaTepiajbHI Ta IHIII BUTpaTH,
MOB’s13aHI 3 peai3ali€lo MpoeKTiB y cdepl mpukiIagHoi
Gi3uKkH, CoIiaibHI, EKOJOTiYHI Ta IHII TOTEHIHH]
Hacniaky peanizanii npoexTis. (IIPH-13)
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[IporpamMHi pe3ynbTaTH HaBUAHHS, BU3HAYCHI 3aKJIaJI0M BHIIOT

OCBITH:

14. 3naTu, po3yMiTH Ta BMITH 3aCTOCOBYBAaTH OCHOBHI
TTOJIOXKEHHS 3arajibHOi Ta TEOpPETHYHOI (i3UKH, 30KpeMa,
KJIIACUYHOI, PEJSITHBICTCHKOI Ta KBAaHTOBOI MEXaHIKH,
MEXaHIKH CYIIJIbHUX CEPEIOBUII, MOJICKYJIIPHOI (Q13UKH Ta
TePMOJUHAMIKH, €JIEKTPOMAarHeTH3My, XBHJIOBOI Ta
T€OMETPUYHOI ONTHKHU, (PI3UKH aTOMa Ta aTOMHOTO sjIpa
JUIST BCTAHOBJICHHSI, aHaNi3y, TIyMadeHHs, MOSCHEHHS U
Kkiacudikaii CyTi Ta MEXaHi3MiB pi3HOMAaHITHUX (PI3UUHUX
SBUIl 1 TPOLECIB Ui PO3B’SI3yBaHHS  CKIATHHUX
CHeIiagi3oBaHUX 3ajlad Ta TMPaKTHYHUX MpodsieM 3
TeopeTHyHoi Ta npukiaanoi gizuku. (IIPH-14)

15. Matn HaBHYKH pOOOTH 13 CY4acCHOK OOYHCITIOBAIIBHOIO
TEXHIKOIO, BMITH BHUKOPHUCTOBYBaTH CTaHJAPTHI IaKETH
MPUKIATHUX TporpaM 1 TporpamMyBaTH Ha  PiBHI,
JNOCTaTHROMY JUIA ~ peami3amii YuCeNbHUX  METOMIB
po3B’s3yBaHHSA  (I3WYHUX ~ 3aJa4,  KOMIT IOTEPHOTO
MOJICJIIOBaHHS (DI3WYHMUX SIBHI 1 MPOIECIB, BUKOHAHHS
obuncmoBasibHUX ekcniepuMmeHTiB. (ITPH-15)

16. MaTu HaBUYKH CaMOCTIHOTO TPUHHSATTS PillIEeHb CTOCOBHO
CBOIX OCBITHBOI TpaekTOpii Ta MpodEciitHOrO PO3BUTKY.
(ITPH-16)

17. 3HaTH 1 PO3YMITH OCHOBHI BUMOTH TEXHIKH O€3MEKH MPHU
MPOBEICHHI EKCIIEPUMEHTAILHUX JIOCIIPKEHb, 30KpeMa
nmpaBujia poOOTH 3 TEBHUMH BHJAaMH OOJagHAHHS Ta
peUOBMHAMH, TpaBWJIAa 3aXMCTy NEpCOHaNy Bin nii
PI3HOMAHITHUX YHHHUKIB, HEOE3MEUHUX I 370pPOB’S
moauan. (ITIPH-17)

8 — Pecy

cHe 3a0e3ne4YeHHs peaJjizamii mporpamMu

Cnenndgiuni
XapaKTepPUCTUKHU
Ka/pPOBOro 3a0e3ne4eHHs

Kanpose 3a0e3medeHHst OCBITHBOI IPOTpaMy CKIAJA€THCS 3
HayKOBO-TICIArOTIYHUX TPAIIBHUKIB Kadeap «IpUKIaIHOI
¢bi3uku Ta Pi3UKU TIa3MUY», «(DI3UKH SApa Ta BUCOKUX €HEeprii
imeni O.I. Axiezepa», «maTepiayiB peakTopoOyayBaHHS Ta
GI3UYHUX TEXHOJNOTIHY, «MeIu4yHoi (i3uKu Ta OlOMETUYHUX
HanotexHoJoriiy HHI «®izuko-rexniunuit ¢pakynpreT» XHY
imeni B.H. Kapaszina.

[IpakTHKO-Opi€EHTOBAaHUN XapakTep OCBITHBOI MPOTPaAMH
nepeadavae MMPOKY ydyacTh (paxiBLIB-MPAKTUKIB 3 MPOBIAHUX
HaykoBux yctaHoB HAH VYkpainu ta Bucokorexnonoriyaux IT
KOMIIaHi} y BUKJIaJaHH1 Tpo(deciiiHO-OpiEHTOBAHUX AUCIUILIIH,
0 TMIiJACWIIOE CHHEPIeTUYHUN 3B’S30K TEOPETUYHOI Ta
MPAKTUYHOI MiATOTOBKH.

95%  npodecopcbKO-BUKIAIABKOIO  CKJIAAy  MaloTh
HAYKOBI CTYIECHI Ta BUCHI 3BaHHS.

Vci BHKIamayi BiANOBINAIOTH BHMOIraM, BH3HAYCHHM
JlinieH3iifHIMHU YMOBAaMHU IPOBAJKEHHS OCBITHBOI JiSUIBHOCTI.

Cneuudivni
XapaKTePUCTUKHU
MaTepiajibHO-TEeXHIYHOr 0

3a0e3meYeHHs

HHI «®i3uko-TexHiuamniA (akyapTeT» Ma€ YHIKaJIbHY
MmatepianbHy ©6a3zy. JlaGopaTopHi poOOTH TPOBOAATHCS B
MOBHICTIO OCHAIleHUX JabopaTopisx Kadeapu NpHUKIaIHOT
¢izukn  Ta ¢i3ukM w1a3Mu:  JabopaTopii MeEXaHIKM Ta
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MOJICKYJISIPHO1 (Di3UKH, TA00OpaTOPii SIEKTPUKU Ta MarHETU3MY,
nabopaTopii ONTHKM Ta aToMHOi (i3uku, Jadoparopii
€JICKTPOHIKH.

[{uka KOMIT'IOTEpHOi MiATOTOBKM MPOBOJUTHCS B JIBOX
KOMIT IOTEPHUX KJIacaX, B SIKUX BUBYAIOThH IMAKETH PO3pPaxXyHKIB
MatLab Simulink, Wolfram Mathematica, Maple, Ta
03HaHOMJTIOIOTHCS 13 MOBamu mporpamyBanHs Python, C++, R,
Ta IHIIUMH.

BukoHaHHs criemiaibHUX JTA0OpAaTOPHUX POOIT 13 siIepHOT
(h13UKU IPOBOAUTHCS HAa MakKeTax, IO BiJNOBIIAIOTh BUMOTaM
TEeXHIKH Oe3neku, Habopax (oJbr-moriInHavYiB Ta BiIOMBAYiB
Oera- Ta raMMa-BUIIPOMIHIOBAaHHS, J03UMETpax-pajioMeTpax
OceTa- Ta TamMMa-BUIIPOMIHIOBaHHS, JpKepenax pamiamii y
3aKpUTOMY BHIJISIII, CUTHANI3aTOpax 3a0pyJHEHOCTI MOBEPXHIi
pyk OeTa-aKTUBHUMHU PEYOBHHAMM, 3aCO0AMU JIETEKTYBAHHS.

JlochimkeHHs. CTPYKTYpU aTOMHOTO sIIpa Ta MOJICIIOBAHHS
CKJIQHUX  SACPHO-(QI3UYHUX  TPOIECIB  MPOBOASATHCA  3a
JOTIOMOTOI0 KOMIT FOTEPHOTO iMiTaTopa “Scatter” Ha 0a3i mecTu
I[TEOM Pentium IV — AMD Athlon, BenmukuMu cy4acHUMHU
HayKOBUMM IPOrpaMHUMHU npoaykramu Takumu sk: HELIOS,
DYN3D, SCALE, MCNPX.

KypcoBi po00TH BUKOHYIOTECSI B HAYKOBHX J1a00paToOpisix
HHI «®izuko-texHiunuii  QakynbpTeT», 1€ 30CepeHKEHO
VHIKQJIbHUH ~ KOMIUIEKC — sIepHO-(I3UYHOTO  YCTaTKyBaHHS:
€JeKTPOCTaTUYHUN TpucKoproBady Ban ne I'paada I1I'-410 3
€Hepriero MpUCKOpeHux 10HIB no 1,7 MeB/nykion, miHiiiHi
npuckoproBadi enektpoHiB JITIE-6 (Ha 6 MeB) 1 Enexrponika-
Y003 (ma 8 MeB), cuwibHOCTpYMOBHH  IMITYJbCHHIA
MPUCKOPIOBad eJIeKTpoHiB “Hamis” (iMmyJbCcHAa TOTYXHICTh
nyaka 10'! Br, emepris enektpona 1 MeB, ctpym myuka
enekTponiB 100 kA, TpuBaiicTh iMmysbey 70 HC), HEUTPOHHUI
reaeparop HI'-150M (En = 14,1 MeB, Buxin neiitponis - 2x10!!
H/C), IMIUTAaHTATOp BaXXKKUX 10HIB “Be3ysiit-32”, HM3pKk0(pOHOBA
YCTaHOBKA, YHCIICHHI CIIEKTPOMETPHU 10HI3YI04OTO
BHUIPOMIHIOBAHHS PI3HOTO THITY Ta 1HIIIE YCTATKYBaHHS.

B kypcax mpu3HaueHMX JJii HaABYaHHS CTY/ACHTIB
¢bizuyHOMY MaTepiallo3HaBCTBY IIPOBOASITHCS Mac-
CHEKTPOMETPHUYHI aHATITHYHI JTOCTIIHPKEHHS KOHIIEHTPAI[IHHOTO
Ta 130TOMHOTO CKIIAAy TBEPIUX TiT i3 HU3BKOIO TEMIEPATypOIO
TJIABJICHHS 1 Ta30BHX CEPEOBUI Ha Mac-crekTpomeTrpax MI
1201B, MI 1201AT. Mac-cneKTpoOMeTpHuUHy OIepauiiny
TIarHOCTUKY TEXHOJIOTIYHUX IMPOIIECIB 13 KOHTPOJIEM CKIamy
ra30BOr0 CEPEIOBHUIIA CTYACHTH BUBYAIOTh HA 0a3i AMHAMIYHUX
Mac-criektpometpiB MX 7304 1 MX 7304A. Meron mac-
CIEKTPOMETpii  BTOPMHHUX  1OHIB I JOCIIKCHHS
HaHOCTPYKTYP y HABKOJIO MOBEPXHEBIM 00JacTi TBEPAOTO Tija
OIMaHOBYIOTH Ha 0a3i cTaTUYHOrO Mac-crekTpoMerpa. Excripec
aHaI3 130TOMHOI Ta XIMIYHOT 1HAMBITYAIbHOCTI HAHOCTPYKTYP
Ha MOBEPXHI TBEPIOTO TiJIa BUBYAIOTh HA BTOPUHHO-EMICIHHOMY
Mac-criekrpomerpi MC 7201.

BuBueHHsST ~ MOJEKYISAPHO-TUHAMIYHOTO  MOJICIIFOBAHHS
OIOMOJIEKYJISIDHUX CHCTEM Ta KOMIT FOTEPHUX METOJIB B
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MeEIUKO-010JI0TTYHUX IIOCIIIKEHHAX MIPOBOIUTHCS 3
BUKOPHUCTAHHSIM Cy4acHOTO o0aHaHHS:
cnekrpodayopumeTrpiB  ShimadzuRF-6000 (ShimadzuCorp.,
Japan) Ta Perkin Elmer LS-55 (UK) a1 BUMiproBaHHS CIIEKTpiB
bayopecriennii Ta 3D-cekTpiB  010J0TIYHUX 3pa3KiB  Ta
CYIIEPKOMIT FOTEPiB JUTSt MOJIEKYJISIPHO-TUHAMIYHIX
po3paxyHKiB, ocHameHnx rpadiaaumu npomecopamu NVIDIA
GeForce, ki  [O3BOJSIIOTE  MPOBOJUTH  PO3PAXYHKH
MIKPOCEKYHJTHO1 JUHAMIKH 010MaKpOMOJICKYI.

[Tlin 4ac HaB4anbHOI TMNPAKTUKH CTYJEHTH MAaOTh
MOXJIMBICTh HA0yTH HaBUYOK HAYKOBOi pOOOTH Ha CY4acHOMY
HAYKOBO-TEXHOJIOTIYHOMY OOJIaJJHAHHI TPOBITHUX HAYKOBUX
ycTaHOB MicTa XapkiB: HaiioHambHOTO HAyKOBOTO IIEHTPY
"XapkiBcbkuil ¢izuko-texHiunuil iHcTUTYT" HAHY, 30Kpema,
Ha SnepHid miAKpUTHYHIN 30ipmi  «/kepeno HEHTPOHIBY,
[actuTyTy enexrpodizuku Ta pamiauiinux TexHonoriii HAHY,
IncTuTyTy HU3BKHX TemmepaTyp iM. b.I. Bepkina HAHY.

Cnenngiuni
XaPAKTEPUCTHKH
iHpopManiiiHoOro Ta
HABYaJbHO-METOJUYHOIO
3a0e3ne4YeHHs

BukopucranHs  BipTyaJbHOIO HaBYaJbHOIO  CEPEIOBHIIA
XapKiBCLKOTO  HAIIOHAJILHOTO  yHiBepcuTeTy imeHi B.H.
Kapaszina Ta aBTOpCHKUX pO3POOOK HAYKOBO-IIEAArOTTYHUX
MpaIliBHUKIB.

9 _

AKAJEMIYHA MOBUIBHICTbD

HanionaibHa KpeguTHa
MOOLIBHICTE

Ha ocHOBI [JBOCTOpOHHIX JOTOBOPIB MiX XapKiBCHbKHM
HalioHaasHUM yHiBepcuTeToM iMeHi B.H. Kapasina Ta inmmmu
yHIBepCUTETaMH Y KpaiHH.

Mi:kHapoaHa KpeauTHA
MOOIJIBHICTEH

Ha ocHOBI ABOCTOPOHHIX HOTOBOpPIB MK XapKiBCbKUM
HalioHanbHUM  yHiBepcuteroM imeHi B.H. Kapasina Ta
HaBYaJIbHUMH 3aKJIaJJaMHi KpaiH-mapTHEpiB. 30KpemMa B pamKax
YJIEHCTBA B €BPONEHCHKUX CUCTEMAX SAEPHOI Ta TEPMOSAIEPHOT
ocBitn (European Nuclear Education Network (ENEN) Ta
European Fusion Education Network (FuseNet)).

HaBuanHs iHO3eMHHX
3100yBa4iB BUIIIOI OCBITH

MoskiuBe, MicClist BABYSHHS KYPCYy YKpPaiHCbKO1 MOBH
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2. IEPEJIK KOMIIOHEHT OCBITHBOI ITIPOI'PAMU
TA IX JJOTTYHA TOCJIIJIOBHICTD
2.1. llepenaik kommnonent OI1

KommoHeHTH 0CBITHROI MporpamMy (HaBYAIbHI KinpkicTb dopma
Kon v/n JUCLUIUTIHA, KypCOBi IPOEKTH (podoTH), KpEIuTiB iCYMKOBOTO
MPaKTUKH, KBaJtidikamiiina podora) €KTC KOHTPOJIIO
1 2 3 4
1. O60B’s13k0Bi koMnonenTu Ol
OK 1 Ictopis Ykpaiau: nuButizamitHuil BUMIp 3 eK3aMeH
OK 2 dinocodis 3 €K3aMeH
OK 3 Ino3emHa MoBa 3a paxom 12 €K3aMEH
OK 4 OcHoBu anroputMmizaiii (Bctyn 10 daxy) 3 3aJTiK
OK 5 Kowmrr’roTepra rpadika 3 3aUTIK
OK 6.1 | Buma matematuka (Mamemamuuruii ananiz) 18 eK3aMeH
OK 6.2 | Buma maremaruka (Ananimuuna ceomempis) 4 eK3aMeH
OK 6.3 | Buma maremaruka (Buwa anreeopa) 7 eK3aMeH
OK 6.4 | Buma maremaruka (Jupepenyitini pisHsanms) 6 3aITiK
OK 7 Metoan MareMaTHaHOi (Hi3UKH 9 eK3aMeH
OK 8 MareMaTHuHa CTaTHCTUKA, TEOPis 6 3aJiK
WMOBIpHOCTEH
OK 9 MeTtou HaOIMKEHUX PO3PAXYHKIB 5 eK3aMeH
OK 10.1 | 3aranpHa dizuka (Mexanixa) 10 eK3aMeH
OK 10.2 | 3aranpHa dizuka (Moxexynsapua gizuxa) 10 eK3aMeH
OK 10.3 | 3aranpHa dizuka (Erexmpuxa i macnemusm) 10 €K3aMEeH
OK 10.4 | 3aranpHa ¢dizuka (Onmuka) 8 eK3aMeH
OK 11 ATOMHO-si7IepHa (i3uKa 10 €K3aMeH
OK 12 OCHOBH €JICKTPOHIKH 3 3aUTIK
OK 13 CuioBa eNeKTpOHIKa Ta eIeKTPOTEXHiKa 3 3aJiK
OK 14 | KBaHToBa MexaHika aTOMHO SIICPHUX CHCTEM 6 €K3aMeH
OK 15 TepmoauHaMika i1 cTaTUCTHYHA (13HKa 4 eK3aMeH
OK 16 | OcHOBH (i3UKH IUIa3MU 4 €K3aMeH
OK 17 ®di3MKa BUCOKMX €HEpriit 3 eK3aMeH
OK 18 | MoBu nporpamyBaHHsI 3 3aJiK
OK 19 O0’eKTHO Opi€EHTOBaHE MPOrPaMyBaHHS 4 3aITiK
BOYJTOBaHUX CHUCTEM
OK 20 OCHOBHM MaTeMaTUYHHUX METOJIB ONTHUMI3allil 3 eK3aMeH
OK 21 di3uKa AIepHUX PEaKTOPiB 4 eK3aMeH
OK 22 Paniariitna Gesneka 5 3aJTiK
OK 23 Buxopucranas 6a3 gaHuX IJis 1HKEHEPHUX Ta 3 3aITK
HaYKOBHUX PO3pPaxyHKiB
OK 24 Marepianu siIepHUX PEaKTOPIB 3 eK3aMeH
OK 25 HaBuanbHa nmpakTuka 5 3aJiK
OK 26 ATeCTauiﬁgHﬁ ex3ameH «lIpuknagna dizuka Ta
HaHOMATEepiaJn»
3araabHnii 00car 000B’si3k0BUX KoMnoHeHTiB OIl 180 kpenutiB EKTC

2. BubipkoBi komnonenTu OIl

2.1. I{ukJ1 3arajgbHOI iArOTOBKH
(oOuparoThcs 4 TUCIUTLIIHY 13 3aTAIbBHOYHIBEPCUTETCHKOTO KaTalnory (He MEHIIe Hixk 3
200) i3 3aranpauM o0csirom 12 kpenutiB EKTC)

BK 0I.1

3araapHOYHIBEPCUTETCHKHUI BUOIPKOBUH
OCBITHII KOMITOHEHT 1

3

3aITK
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BK 01.2 | 3aranpHOyHIBEpCUTETCHKHI BUOIPKOBUI 3 3aITiK
OCBITHIIl KOMITOHEHT 2

BK 01.3 | 3aranpHOyHIBEpCUTETCHKHI BUOIPKOBUH 3 3aITiK
OCBITHII KOMIIOHEHT 3
BK 01.4 | ba3osa 3arayiibHa BificbKOBa IMiAIrOTOBKA™ / 3 3aITIK

JlomenuuHa nornomora Ta MEHTaJIbHE 340POB s

2.2. luki npodeciiinoi (paxoBoi) MiArOTOBKH
(oOupatoTbes 12 quCHMILIIH 3a KaTanoroM (axoBUX BUOIPKOBHUX JUCIUILIIIH HABYATHHO-
HaYKOBOTO 1HCTUTYTY «D13UKO-TeXHIYHUN (PaKyIbTEeT» 3araibHUM 00csToM 48 KpeIuTiB

€KTC

BK 02 Beryn 1o moB nporpamyBanss / CydacHi 3 3aJiK
0iCHI TEXHOJIOT11

BK 03 Beryn 1o koM’ l0TepHOTO MOACTIOBaHHS / 6 3aJTiK
OcHOBU pOOOTOTEXHIKH

BK 04 Cucremuuii anani3 / [IpoekTyBaHHs cUCTEM 3 3aJiK
00poOku 1H}opMartii

BK 05 Mertonu 06poOku 6a3 manux / Cucremne 6 3aJTiK
IpOTpaMyBaHHsI Ta CTBOPEHHS MPOTPaMHIX
POJYKTIB

BK 06 CucTemMu MTYYHOTO THTENEKTY / 6 3aITiK
MonentoBaHHs CKIIQJHUX TPOIIECIB

BK 07 TexHomorii po3noainennx cucrem / Meroau 6 3aITK
napasebHUX 00UYHCIICHb

BK 08 OcHoBHU KBaHTOBUX KoMmI'toTepiB / KBaHTOBa 6 3aITiK
QITOPUTMI3aITis

BK 09 MonexkyasipHO-IUHAMIYHE MOJICIIFOBAHHS 6 3aJiK
O6iomonekysipHuXx cucteM / Kommn'torepHi
METOIH B MEIUKO-010JIOTTYHUX JOCHIKEHHIX

BK 10 JleTexkTopH 10HI3yIOYOTO BUIIPOMIHIOBAHHS / 6 3aITiK
MonentoBaHHS TPOXOKEHHS 10HI3YI0YOTO
BUIPOMIHIOBAHHS KPi3b PEUOBUHY

3araabHnii 00csr BUGipkoBux koMnoHeHtiB OI1 60 kpeautiB EKTC

3ATAJIBHUM OBCAT OCBITHBOI MPOT'PAMM 240kpenutiB EKTC

* ba3zoBy 3arajbHy BIHCHKOBY IMiJrOTOBKY OOOB’SI3KOBO OOMparOTh TpOMaAsHU YKpaiHu
YOJIOBIYO1 cTaTi (KIHOYOi CTaTi - JOOPOBIIBHO), SKI HABYAIOTHCS 3a JICHHOIO a00 yaJIbHOIO
¢dopmoro 3100yTTS OCBITH Ha niepiIomMy (0akanaBpCchbKOMY) PiBHI BHILOT OCBITH.

Karanor ¢axoBux BUOIPKOBUX ITUCIUTUTIH
Berymn 1o moB nporpamyBansst. (3 kpeautu EKTC)
CyuacHi odicHi Texnomnorii. (3 kpeautu €EKTC)
Beryn no komm’roteproro monentoBadHs. (6 kpeautiB €EKTC)
OcnoBu pobotoTrexHiku. (6 kpeautiB EKTC)
Cucremnutii anamis. (3 kpeaqutu €EKTC)
ITpoexTyBanHs cucteM 06podku iHpopmauii. (3 kpeautu EKTC)
Meroau o6poOku 6a3 nanux. (6 kpeautis €CKTC)
CucTteMHe porpaMyBaHHS Ta CTBOPEHHSI TPOrpaMHUX MPOoayKTiB. (6 kpeautiB EKTC)
9. Cucremu mryqnoro iHTenekty. (6 kpeautiB EKTC)
10. MonemoBanHs ckiagaux npouecis. (6 kpeautis EKTC)
11. Texnomorii po3noainerux cucrteM. (6 kpeautie EKTC)
12. Meroau napanenpHux obuncieHs. (6 kpenutie EKTC)
13. OcHoBu kBaHTOBUX KoMI'toTepiB. (6 kpenutiB EKTC)

O NN R
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14. KBanToBa anropurmisaiis. (6 kpeautiB EKTC)

15. MonekynspHO-AMHAMIYHE MOJIETIOBaHHS O6ioMonekynspHux cucteM. (6 kpenutiB €KTC)

16. KoMi'roTepHi METOIM B METUKO-010JT0TTYHUX ociikeHHsX. (6 kpeauTiB €EKTC)

17. Jlerextopu ioHi3yrouoro BunpoMinoBauHs. (6 kpeautiB EKTC)

18. MoaentoBaHHs MTPOXOKEHHSI 10HI3yFOUOT0 BUITPOMIHIOBAHHS KPi3bh PEYOBHUHY. (6 KpEIUTIB
€KTC)
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3. CTPYKTYPHO-JIOI'TYHA CXEMA OII

Pik papuanmna 1 Pix papuannqa 2

Pik mapuanna 3

Pixk HaBpuannsa 4

| Inozemna moea 3a ghaxom

IHozemHa Mosa 3a ghaxom (gaxyavinamua) |

Bazoea 3azansHa eilickkosa

. P nidzomoexa/

: } Homeduyna donomoza ma
MEHMATEHE 300D06 A

| Pinocogia

Iemopia Vxpainu:
yueini3ayitiHUL elMIp

3azaneHoyHisepcUmMemcbK Ll
subipxosuii OK 1

SazambrHoyHisEpCUMEmM CbKUIL
subiprosuii OK 2

Hasuanvra npaxmura

SazamHoyHisepcUmMem cbRull
subipxoeuti OK 3

Buxopucmanna 0az oauux
014 IHoHceHepHux ma
HAVKOBUX PO3PAXVHKIB

3arajapHo q:»_i;lﬂna MAroTOBKA

e m e e e e e e e o s e e e

| 3azansna gizura |
1 Mexanixa | | [Erexmpura i sacremuay ||

| Amosmo-sadepra gizuxa |

| Ocnoeu enexmpornixu |

Cunoea enexmponixa ma

Cucmessuii ananiz /
Tpoexmyeanna cucmem
00pobKH iHGopmayil

Texnonozii posnodinerux
cucmem / Memoou
HapanenbHUx oOYUCIEHb

Memoodu 0opodru 0az
Oanux / Cucmemue

1 FUK : {
|_| _llfﬁe_hjf’;p’fib BUKa _| 1 |_ — _Oiﬂf"‘_a_ — |_| eleKmpomexHika Cucmenu wmyuHozo npozpamyveanta ma
inmenexmy / CMBOPEHHA NPOSPAMHUX
KoMmn'soTepHa HiATOTOBKA | Moeu npocpamyearns | Memoou nadausxcerux Modemwoeanna cxnadHux npodyxkmie
OcHoeu anzopummizayii = PO3paxyvHxie npouyecie
(ecmyn 00 paxy) 0o 'exmno
2 opieHmosane Bemyn oo xoam ‘romeprozo OcHOBU KEAHNOBLX Monexyaapro-ounamiune
Koam'omepra padixa NPOCPAMYEanHA Modemoeantz / OcHogi xonn'tomepie / Kearnmosa MOOET0B8aHHS
- PHa 2p 8bydosanux clcmem poDomomexHiKy anzopumatizayis OIOMONEKVAAPHUX CUCIeM

MaTeMAaTHIHA DiATOTOBKA

e i

T €OpeTHTHA TAa

¢

pAXOBA MiATOTOBKA

Paoiayiiina beanexa

Ocroeu izuxu niazvu_|

DizuKa 8UCOKUX eHepaTil |

| Buwa mamemamuxa '
i | Buya anzedbpa | I Keanmoea mexarixa DizuKa A0epPHUX
- - e — _ eaxmopie
: | Mameyiammnui ananiz | | | Jucbepenyiiini pisnanns H AMOMHO AOEPHILX ClCT e p P
| [Ananimina 2eomempin_ |} == Tepmoounanmixa i Mamepiamu aoeprix
e =l Mam. > cImamucmuHa gizuxa peaxmopie

meopia imMosipHocm el

/ Kosmn'tomepHi Memoou &
MEOUKO-0I0T02 FUHIX
OOCTIONCEHHAX

Hemeximmopu ionizyouozo
sunpoMiHoeanta /
Mooemosanta
MPOXOOMNCEHHA IOHIZVIOUO20)|

SUNPOMIHIOBAHHA KPISb

DEYOBUHY

[Memoou smamesamimror @izuxty

OcHogu MamMeMamuyHux Memooie onnmumzayir

I3HKH 1 nanaumnqmmis

‘P,

i

adHOo

HINHUTL eK3AMEH 3 RPUKT

Amecma

TTooawie

HABYAHHA

Tipayeerauunyeanns

3a haxom
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4. POPMA ATECTAIII 3JJOBYBAYIB BUIIIOI OCBITH

dopma arecramii
3100yBayiB BHUIIOL
ocBiTH

ArecTaris 3100yBauiB nepuIoro (0akaxaBpChKOro) piBHS BHILOI OCBITH OCBITHBOI
nporpamu  «KibGepdi3zuuni simepHI  TEXHOJIOTi» 3AiHCHIOETbCS Y dopmi
aTecTallifHOro eK3aMeHy 3 TMpPHUKIagHOiI (I3UKM Ta HaHOMaTepiamiB Ta
3aBEPIIYETHCSI BUAAYCIO JIOKYMEHTa BCTAHOBIICHOTO 3pa3Ka MpO MPHUCYIKCHHS
CTyneHs OakajlaBpa 13 TIPUCBOEHHSM OCBITHBbOI KBamiikamii: OaxanmaBp
NMPUKIIATHOT (QI3MKK Ta HAHOMAaTepialiB, Kioepdi3uuHi sIepH1 TEXHOJOTI].
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5. MaTpuus BiANOBITHOCTI MPOrPAMHUX KOMIIETEHTHOCTEH KOMIIOHEHTAM OCBITHBLOI IPOrpamMu

OK1
OK 2
OK 3
OK 4
OK 5
OK 6.1

OK 6.2

OK 6.3

OK 6.4

OK 7

OK 8

OK 9
OK 10.1

OK 10.2

0K 10.3

OK 104

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

3K-1

+

+

3K-2

+
+

+ [+
+

+

+

+

+ |+

+

3K-3

+

3K-4

++|+ [+

3K-5

[+ 4]+

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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6. MaTpuus 3a0e3ne4eHHs NPorpaMHux pe3yabTaTiB HapuyanHs (IIPH) BinnoBizHMMu KOMIIOHEHTAMH OCBITHBOI MPOrpamMu

~laleolw[n|Z223 =222 S| =]alalzlelelzzl2|g|5IQ el s
HEHEBEHEA T EHEEEIEIPIPE R R T T T T T TR T TR
o|o|o|o A ISEHEEEEEEEEEEEEEREEE

MPH-1 + + + + |+
MPH-2 4+ |+ |+ |+]|+ + 4|+ |+ + +| |+
I1PH-3 + |+ |+ |+ + |+
MPH-4 + [+ |+ |+ |+ |+ ]+]+]+]+]+]+]+ +| [+ |++] [+]+]+
MPH-5 +|+ ++ +
MPH-6 + + +| [+
IIPH-7 + + + + + |+
ITPH-8 + |+ + |+ + + |+
ITPH-9 + + + + |+
IIPH-10 + |+ + |4+ |+ + + | +
MPH-11 |+ |+ T
MPH-12 + + + +
ITPH-13 + + + |+
MPH-14 |||+ + + +
MPH-15 + |+ + |+ [+ |+ + |+ + |+ |+
ITPH-16 + + + |+
IIPH-17 + |+ + |+ + |+




