MinicTepcTBO OCBITH 1 HAYKH Y KpaiHH
XapkiBchkuit HanioHansHui yHiBepenTeT iMeni B.H. Kapasina

OcaiTHbO-ipodecitina nporpama

(ocBiTHBO-TIPOdECiiiHa / OCBITHO-HAYKOBA)

«KioepdizuuHi ssaepHi TEXHOJIOTI»
(HasBa mporpamu)

[Tepruwmii (GakanaBpChbKUit) piBeHb BUIIOi OCBITH

(nepmmii (6akanaBpChKHii), Apyruit (MaricTepChKui), TpeTiit (OCBiTHBO-HAYKOBHIH)

I"amy3s 3HaHb 10 — npupoaHUY] HAYKH
(kox, Ha3Ba raysi)

Crenianbhicts 105 — mpukiagHa di3vka Ta HAaHOMaTepialu

(mmép, Ha3Ba creuiaTbHOCTI)
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JIMCT IMOTI'O1)KEHHSA
ocBiTHLO-TIpodeciiiHol mporpamMu
nepmoro (6aKaJaBpcLKOro) piBHs

«Kibepizmani snepHi TexHo0rii»

OcBiTHIO IIPOrpamy PO3TIISHYTO Ta CXBANICHO Ha:
1.1. HaykoBo-MeToan4Hi# pani XapKiBCbKOTO HALlIOHATEHOTO yHiBepcuteT imMeHi B.H.
Kapasina

TIPOTOKOJI Ngz BiI «ﬁ » ¥ [[ 2023 p.

To10Ba HAYKOBO-METOANYHOI pajiy,
IIpopeKTOp 3 HAyKOBO-TIEAaroriqHoi poboTH OneKcaHz[p 'OJIOBKO

1.2. Bueniit pagi HHI «®i3uKo-TeXHIYHAHA q)axy BTCT))
npoToKoT Ne__ Bim «__» 2023 p./

TosoBa Buenoi paqu HHI « ®TO» —(/Z(/ )vj/ﬂ ,@ ; Cepriit JUTOBYEHKO

1.3. HaykoBo-metouuniit komicii HHI «®i3uKo-TexXHITHIHA bakyabTeT»:
npotokon Ne__ Bim «__» 2023 p.

Tonosa HaykoBo-MmeToanuHoi komicii HHI «DTd» uxona FOHAKOB

1.4. Kadenpi dizuku sapa ta Bucokux eneprit imeni O.1. Axiesepa:

npoTokos Ne 5 Bim « 16 » ciuHs 2023 p. |
3aBinyBau kadenpu % Muxkosa HHTYJIBI'A
1.5. Kadenpi npm(najmm disuxu Ta Gi3uKM mIasMm

mpotokon Ne__ Bim«_» 2023 p.
3asiqyBau kadenpu Irop 'APKVIIIA

1.6. Kadenpi maTepiainis peaKTOp06y)1yBaHH$I Ta (Qi3HYHUX TEXHOJNOTIH:
mporokon Ne__Bim«_»__ 2023 p.

3aBinyBau kadenpu —,&% ﬂga ; Cepriit JUTOBYEHKO

1.7. Kadenpi mequunoi Qi3uku T2 610M€21H‘{HI/IX ]éHOTeXHOJ'IOI‘lI/I
npotokost Ne__ Bim «_ » 2023 p.

3aBigyBauka kadenpu 7 M)/ Banepis TPYCOBA




IHEPE/IMOBA

Po3pobaeHo po6oUoro rpymnor y CKIai:

[IpizBume, im’s1, O
0aTbKOBI

HaiimenyBanHs mocaau (a7l CyMiCHHKIB —
MICII€ OCHOBHOT p0o00TH, TTocaja)

HaykoBwuii ctyninb, BueHe 3BaHHS,
3a sIKO10 Kadenporo
(cneniaJbHICTIO) TPUCBOEHO

KepiBauk po6ouoi
IpYIH:

Ky3nenos
IInmnn
Enyapnosuu

Houent 3BO kadenpu ¢izuku siapa ta
Bucokux enepriit imeni O.1. Axiezepa

K.¢.-M.1. 31 crienianbHOCTI
01.04.16 — ¢izuka sapa,
€JIEMEHTAPHHUX YAaCTUHOK Ta
BHCOKHX €HEpTiH.

Unenn poboyoi
TpYIHN:

HaymoBgenp Homuent 3BO xadenpu dizuku sapa ta K.d.-M.H. 31 criemianbHOCTI
Aptem BHCOKUX eHeprii imeH1 O.1. Axiezepa 01.04.02 — Teopernuna ¢izuka
CepriitoBuu HHI «®13uko-TexHiuyHui paKyapTeT»

XHY imeni B.H. Kapazina
Cepena Jonent 3BO xadenpu npukinaaHoi K.}.-m.H., cT.H.C. 31
Kocrsantun ¢13ukH Ta QI3UKYU TUIa3MU, 3aCT. cnernianbHocTi 01.04.08 —
MukomnalioBu4 mupexkropa HHI «®i3uko-TexHiyHuit ¢13uKa rmaazMu

¢dakynsrer» XHY imeni B.H. Kapazina 3

HaBYaJIbHO1 p0OOTH
JIuTOBYCHKO [Ipodecop 3BO kadenpu matepianis J.1.1., mpodecop 31
Cepriit peakTopoOymayBaHHs Ta QI3UUHUX crerianpHocTi 01.04.07 —
Bosoaumuposuy TEXHOJIOT'H, B.O. 3aBigyBayda kadeapu ¢i3uKa TBEpJOTO Tija

MarepiaixiB peakTopoOyIyBaHHS Ta

¢bi3uaanx Texrosorii HHI «®izuxo-

texHiuHni dakynpTeT» XHY imeni B.H.

Kapazina
Tpycosa [Tpodecop 3BO kadenpu meauunoi H.¢.-m.H., unen-xkop. HAH
Banepis ($hi3uKK Ta G10METUIHUX VYkpainu 3i criemiaibHOCTI
MuxaiiriBHa HAaHOTEXHOJIOTIH, B.O. 3aBilyBauK{ «Snepra menuuna dizuka

kadenpu MequyHO1 PI3UKH Ta

olomennuyuux HaHnoTexuosoriii HHI

«Di3uko-TexHiuHni pakynprer» XHY

imeni B.H. Kapa3ina
I'ipka Hupexrop HHI «®@i3uko-TexHiyHui H.¢b.-m.H., npodecop kabenpu
Irop ¢dakynerer» XHY imeni B.H. Kapazina |3aranpHoi Ta npukiiagHoi
OnexkcaHaIpoBUY ¢izuku, wien-kop. HAH

Ykpainu 31 cieniaabHOCTI
«ExcnepumenranbHa (izuka
IUIa3MM», 3aCTYKEHUH 114
HAaYKU 1 TEXHIKH YKpaiHH

/10 NpoeKTYBaHHS OCBITHLOI IPOrPaMHu J0Jy4eHi:
IIpeacraBHuKHU podoTONABLIB:
— Iyasra Mukosaa ®@exopoBuy — resepaibHuil 1upekrop HarioHaibHOr0 HayKOBOTO
HeHTpy «XapkKiBchbkuil pizuko-rexuiyauit iHctuty™» (HHL] XDTI) HAH Vkpainu, a.¢.-
M.H., ipodecop, akanemik HAH Ykpainu, 3aciyxeHuil 1isiu HayKu 1 TEXHIKH YKpaiHH,
naypear JlepxkaBHoi pemii Ykpainu B ramy3i Hayku i Texaiku (2002);
— Tapkyma Irop €BreHiiioBuY — 3aCTyITHUK T'€HEPAIBHOTO TUPEKTOPA 3 HAYKOBOI pOOOTH
HarrionanbHOro HayKOBOTO LIEHTPY «XapKiBChbKUM (i3uko-TexHiynui incturyr» (HHI]



https://uk.wikipedia.org/wiki/2002

XOTI) HAH VYkpainau, a.¢.-m.H., mpodecop, akagemik HAH Ykpainu, naypeat
JleprxaBHo1 peMii Ykpainu B rany3i Hayku i Texuiku (2007);

— A3sapenkoB MuxkoJa OJiekciiioBu4 — qupextop [HCTUTYT ¢i3uku TBEpaOTO TiNa,
Matepiano3naBctsa i TexHosorid (HHL XDTI) HAH Ykpainu, n.¢.-m.H., mpodecop,
akanemik HAH Ykpainu,

— JlurBuHeHko Bosomumup BikTopoBuu — mupekrop [HCTUTYTY eneKTpodi3uKu i
pamiamiiiaux texnosorii (IEPT) HAH Ykpainwu, n.¢.-m.H., mpodecop.

IIpencraBHuky 3100yBa4yiB BHIIOI OCBITH:

— Cwmopuos Muxaiisio FOpiiioBu4 — 3100yBa4 BUIIO1 OCBITH HA IEPIIOMY OCBITHBOMY
piBHi 3a paxoBuM crpsimyBaHHIM «Di3uKa 1m1a3mMu Ta Gi3UUHI TEXHOJIOTI», 4-Uil pik
HaBYaHHS;

— Mocksitin MuxkuTa CepriiioBuy — 3100yBayd BUIIO1 OCBITH Ha MEPIIOMY OCBITHBOMY
piBHI 32 (haxOBUM cIIpsiIMyBaHHSIM «TeopeTruHa Ta eKcriepuMeHTalIbHA sSAepHa (I3UKay,
4-nii pik HaBYaHHS;

— Kipiuenko Ounexkciii AnapiiioBny — 37100yBay BUILIOT OCBITH Ha MEPUIOMY OCBITHBOMY
piBHI 32 (haxOBHUM cIIpsIMYBaHHSIM «D13WYHE MaTEPia03HABCTBOY, 4-Hil piKk HAaBYaHHS.

[Ipu po3pob6ii [Iporpamu BpaxoBaHi BUMOTH:

CrangapTy BUIIOT OCBITH Tepiioro (0akaaaBpchbKoro) piBHs, ranysi 3HaHb 10 — «IIpupoguuyi
Haykny», cnemianbHocTi 105 — «[Ipukmagna ¢izuka Ta HaHOMaTepiain», 3aTBEPIHKEHOTO
HakazoM MOH VYkpainu Ne804 Bin 16.06.2020 p.

Peunensii-Biaryku 30BHillHiX cTeiikxo//1epiB (32 HASABHOCTI):



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

IIpogine ocBiTHHOI NporpamMmu
«KiOepdiznuHi sigepHi TeXHOI0OTiI»

3i cneniajbHocti _105 — lpukiaaana ¢izuka Ta HaHOMaTepiaau

1 — 3arauabHa ingopmanis

IloBHa Ha3Ba BHILOIO
HABYAJIbHOI'0 3aKJIANAy
Ta CTPYKTYPHOI' 0
nigpos3ainy

XapkiBcbkuii HallloHanbHUN yHiBepcuTeT iMeHi B.H. Kapasina,
HaBuanpHO-HayKOBHi IHCTUTYT «DI3UKO-TEXHIYHUIN (PaKyIBTET»

CTtyninb BHIIOI OCBiTH
Ta Ha3Ba KBajdidikauii

Cryninp BUIIOT OCBITH: OaKajaBp

Cremnianpaicts: 105 — IpuknanHa ¢izuka Ta HAaHOMAaTepiaaH
OcaiTHs kBanigikaiis: OakagaBp NPUKIAIHOT QI3UKHU Ta
HaHoMarepialis,

Odiuiiina HazBa
nporpamMu

KibGepdiznuni sinepHi TEXHOJIOT1T

Tun quniomy Ta
00cAT OCBITHBHOI

Jumuiom 6akanaspa, oquanyHul, 240 kpenutie EKTC, Tepmin
HaB4aHHs 3 poku 10 MicsIiB

nporpamMu

HasBHicTh AxpenuTaliiiiHa Komicis. Ykpaina.

akpeaurTauii Ceptudikat akpeauTariii cnemniaasaocti HJ 2189530, niiicauit no
01.07.2023

Huka/piBenb HPK VYxkpainu — 6 pisens, FQ-EHEA — nepmmit ko, EQF-LLL —
6 piBEHb

IMepexymoBu HaBuyanHs 3a mporpaMoi0 MOXKYTb pO3MOYaTH OCOo0H 3

MOBHOIO 3arajibHOI0 CEPEJHBOI0 OCBITOIO 33 pe3yIbTaTaMH
HaIlIOHAJTLHOTO MYJBTUIIPEAMETHOTO TECTy abo0 30BHINIHHOTO
HE3QJIC)KHOTO OIIHIOBAHHS, 3 YypaxyBaHHSM CEPEAHBOTO Oairy
JOKYMEHTY TIpO TOBHY 3arajbHy cepeaHio ocBiTy. Ocobwu, 1o
0a)xaroTh HaBYATHCS 3a NPOTPAMOI0, TMOJAIOTh CepTH(IKATH
YKpaiHCHKOTO IEHTPY OIIHIOBAHHS SIKOCT1 OCBITH 3 MPEAMETIB, 110
BU3HAYCHI TMpaBWIaMH TpUHOMY 10 YHiBepcutery. Binbip
a0ITypi€HTIB 3AIMCHIOETHCSA Ha KOHKYPCHIM OCHOBI.

MOKJIMBUM TaKOX € HaBYaHHS 31 BCTYIIOM Ha IPYTUi Kypc
(3 HacTymHMM HOPMATHBHUM TEPMIHOM HaBYaHHsI) OCIO, sKi
3100ynu OCBITHBO-KBaUTi(piKaIIHHUM pIBEHb MOJIOILIIOTO
crnenianicta. [IpuiioM Ha OCHOB1 OCBITHBO-KBaTI(iKAIIHHOTO PIBHS
MOJIOAIIOTO ~ Crielianicra s 3A00yTTs CTymneHs OaxaiaBpa
3IIICHIOETCS 3a pe3yibraTaMu HAI[IOHAJILHOTO
MYJIBTHIIPEIMETHOTO TECTy a00 30BHINIHBOTO HE3aJICKHOTO
OL[IHIOBAHHS.

MoBa BuUKJIaJaHHS

VYkpaiHcbka MOBa Ta aHIJIiiicbka MOBa

Tepmin il 0CBITHBOI
nporpamMu

30.06.2027 p.

InTepHer-aapeca
NMOCTIHOTO
PO3MilllCHHS ONHUCY
OCBITHBOI IPOrpamMu

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

2 — Merta ocBiTHBOI mporpamMu

Merta nporpamu

[TinrotoBka ¢axiBuiB 3 suepHoi (izuku Ta KiOephi3WIHUX
CHCTEM, sIKI Ha OCHOBI 3HAaHb 3aKOHIB (DI3UKM Ta 3aCTOCYBAaHHS



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

KOMIT'FOTEPHUX METOJIIB TOTOBI J0 KBami(hikoBaHOI HAayKOBO-
TEXHIYHOT pOOOTH Ta BUKOHAHHSA KOMILJICKCHHX POOIT, OB’ A3aHUX
i3 po3poOKOI0, ONTHMI3ALEI0 Ta OOCIYrOBYBaHHSIM CKJIAIHUX
anepHo-pIBUYHUX cHCTeM Yy Tanmy3l mnpukinagHoi ¢i3uku Ta
HaHOMAaTepialliB BIAMOBIAHO 10 $axoBoi opieHTAalil.

3 — XapakTepuCTHKa OCBITHbOI IporpamMu

IIpenmerna obdsacTn I'any3p 3Hanb: 10 — [Ipupoanndi HayKu

(rayry3p 3HaHb, Cnemnianpaictb: 105 — Ilpuknanna ¢izuka Ta HaHOMAaTepianK
crneniajbHiCTh,

cnemiagaizamis (3a

HasIBHOCTI))

OpienTanist ocBiTHLOL OcaiTHRO-TIpOdECiiiHa TporpaMa CIpsIMOBaHAa Ha HaJaHHs
nporpamMmu cTygeHTam 31  cnoemianbHocTi  «lIpukimagHa  ¢izuka  Ta

HaHOMaTepiaJin» IMUPOKOI MDKIMCUUIUTIHAPHOT MIATOTOBKH, IO
BIJINIOB1/Ia€ CyYacCHUM CBITOBHM BUMOTaM JiO (haxiBIliB 3 siA€pHOIL
¢BBUKM  Ta  KOMITIOTEPHHUX  TEXHOJOTM Ta  MOIIMOIIOE
(yHIaMeHTallbH1 3HAHHS 3 KBaHTOBOI (DI3MKHM, HaHOMAaTepialis,
MpOrpaMyBaHHsI Ta KOMII'IOTEPHUX CHCTEM, CHUCTEMHOIO aHali3y

TOLIO.

OcHoBHu dokyc Crifikuif pO3BUTOK SACPHUX TEXHOJOTIH € TepelyMOBOIO
OCBITHBOI IpOrpamMu €HEepreTUYHO1 He3alleXKHOCTI Ta BilicbkoBoi O0e3neku Kpainu. Ha
Ta cneniamizamii TENepilIHiii yYac 3HA4YHAa KUIBKICTh SJepHO-(I3UYHUX MPOLECIB

KEPYEThCS, MOJCIIOETbCSI a00 aHANBYEThCST 3a  JOTIOMOTOO
koMmm'toTepiB. CucTeMH, sIKi BKJIIOYAIOTh B ce0e K KOMITIOTEPHY
Tak 1 (I3UYHY CKJIaJIOB1 OTpUMaJK Ha3By KiOepdiznunux. OcBiTHA
nporpama “Kibepdizuuni siaepHi TEXHOJOTII” CHpsMOBaHAa Ha
MATOTOBKY KBali(piKOBaHMX KaAPiB 5K 3 OJTHOTO OOKY OTPUMYIOTh
0a30B1 3HAHHSA 3 MPHUKIATHOI sAepHOI (I3UKM, a 3 IHIIOTO -
OTPUMAIOTh KOMIIETEHIIi HEOOXiJH1 /uId peaiizalii MuX 3HAHb B
SIIEpHIN Tany3i (eHepreTuka, MEIUIIMHA, BIHCHKOBE 3aCTOCYBAaHHS
TOIIIO).

CryneHtu OTPUMYIOTh IIHUPOKY MDKTUCIUILTIHAPHY
MiArTOTOBKY, IO BIANOBia€ CyYacHHM CBITOBUM BHMOTaM JI0
(axiBIiB y NMPUPOJHMUYINA Tranay3l 3HaAHb Ta 00 ’€JIHY€ 3HAHHA 13
00OB'SI3KOBHX 3araJiIbHUX JUCIMILTIH (BKIIOYAIOYH CHCTEMATHYHE
3arajlHe Ta (¢axoBe BHUBUCHHS aHIJIHCBKOI MOBH) Ta
¢dbyHnamenTanbHOI podeciiinoi cremianizanii (BUIlla MaTeMaTHKa,
NporpaMyBaHHs, 3arajbHa Ta TMPHUKIAIHA sIepHa  (i3uKa).
CryneHTH BiABIAYIOTH 3araibHi MDK(aKyIbTETChKI TUCIUILTIHU Ta
KypcH sijiepHOi Oe3neku Ta pajianiiiHoro 3axucry. CTyIeHTH
OIAaHOBYIOTh TAKOX HH3KY CHEIiaJbHUX JUCIUILIIH 332 BUOOPOM,
SK1 BUTbHO OOMPAIOTh 0 3aKIHUEHHIO TPETHOTO KypCy HABUAHHS.

3aBISKM MIMPOKIH Ta IPYHTOBHIM  MDKAWCUUIUTIHAPHIN
HIATOTOBIII  BUITYCKHUKH  OCBITHBOI MPOTPaMU  OTPUMAIOTh
MOKJIUBICTD TpAIfOBaTH B siAepHii ramy3i Kpainu, po3B'szyBaTu
aKTyallbHI ~ MpoOJeMH IBOTO  HAMpsMKy 32  JOMOMOTOO
KOMIT'FOTEPHUX METOJIB, 3aiiMaTHCAd HAYKOBUMHU JOCTIPKEHHIMH Y
MDKHApOJHHUX 1 BITUM3HIHUX HAYKOBO-IOCHITHHUX IIEHTpaX, Opatu
y4acTb y po3poOIii cydacHOro Kibep(}i3uuHOro Ta TEXHOJIOTTYHOTO
oOaiHaHHA y BITYUM3HAHUX Ta CBITOBUX (hipMax-po3poOHUKaX.




Knwuoei cnosa: sanepHi TexHonorii, kibephizuyHi cuctemMu, BUIIa
MaTeMaTuka, MpPOTrpaMyBaHHS, MOJICJIIOBaHHA Ta  0OpoOKa
iHpopMaii, anropuTMmizamis, BOyIOBaHI CHCTEMH, 3arajibHa Ta
anepHa (¢i3uka, MenuuHa sAepHa (i3wKa, sSIEpHI peakTopw,
¢i3uuHe Ta  pajianiiiHe  MarepiaJlo3HABCTBO, sAAEpHA  Ta
QIbTEpPHATHBHA CHEPreTUKA, siIepHa Oe3neKa, paaialliiHui 3aXUCT.

Oco0smBoCTI
nporpamMu

HaBuanbpHwmif 11aH 3a MPOTrpaMor0 MICTHTh HU3KY 000B’I3KOBUX
JUCHMIUIIH Ta JACHUIUTIH 33 BHOOPOM 3 JBOX IWKIIB: 1.
«3aranpHO1 MiArOTOBKM», Ta 2. «IIpodeciitHoT MiATOTOBKMY.

HaByanbHi qucuuIuring, Mo yBIHIUIK 10 OCBITHBOI IPOTPaMH,
MOXYTh OyTH YMOBHO MO€AHaHI y Taki Omoku: 1. 3arampHoi Ta
ryMaHiTapHOi MiAroToBKW; 2. MaremMarnyHoi WiAroTOBKH; 3.
3aranpHo(M3UYHOI miArotoBku; 4. KoM 1oTepHOi MIATOTOBKH; 5.
Teopernunoi Ta ¢paxoBoi MiAr0TOBKH; 6. HaByampHa npakTHKa.

Jucturiau 3 OJ0KIB 3arajibHOI Ta TYMaHITapHOT MIATOTOBKH,
Ta 3araibHOPIBUYHOI MIATOTOBKH BUKJIANAIOTHCA CTYACHTaM
MpPOTArOM TEpHIMX TPhOX poOKiB HaBuaHHSA. Kowmm’torepHa Ta
MaTeMaTUYHa IATOTOBKA TPHBA€E IMPOTITOM YChOTO TEPMIHY
BUKOHAHHS OCBITHBOI NMporpaMu. [IMCHWIUTIHK 3 TEOPETUYHOI Ta
(axoBoi MIATOTOBKM BHUBYAIOTHCS Yy 5-8 cemecTtpax. Bubipkosi
crierianbHl JUCIMIUIIHA ~ (axoBOi MIATOTOBKM BHUBYAIOTHCS Ha 4
pori HaB4yaHHsA. CTyACHT BUIBHO OOMpAaE KOMIUIEKC UCIUTUIIH
BHOIPKOBOTO OJIOKY IMiCsl HAaBYAJIbHOI MPAaKTUKU B 7 CEMECTpi.
MixdakyIbTeTChbKI JUCHMIUIIHA CTYACHTH OOHWparoTh Ha 2 Ta 3
Kypcax.

Jlo BuKIagaHHS 3arajbHUX Ta CHEMIAIbHUX JUCHUIUIIH
3aJIy9€HO MPOBITHUX HAYKOBIIIB, SIKI MPAIIOIOTh Y cepi cydacHOT
MPUKIIATHOT AIepHOT Hayku Ta (axiBI[IB-EKCIEPTiB, K1 MPAIIOIOTh
B BHCOKOTEXHOJOTTYHMX Tramy3sX. Cepen HHUX CIM aKaJeMiKiB
HAHY, oaunaausaTe saypeariB JAEepKaBHHX Ta aKaJeMIYHUX
npemiii,  TpeACTaBHUKH  JimepiB  chepu  HPOpMAIIHHUX
TEXHOJIOT1A. 3MICT CHEIKYPCiB PO3POOICHO 3 METOI0 BpaxyBaHHS
noOaxxaHb YHCIECHHHX 3aMOBHUKIB — TMPEACTAaBHUKIB HAyKOBHX
YCTaHOB Ta SAEPHUX BUCOKOTEXHOJIOTIYHUX MIIMPUEMCTB, a TAKOX
IT xomnanii. Jlo BUKIagaHHS JUCIUIUIIH OJIOKIB KOMIT IOTEPHOT,
TEOPETUYHOI Ta (HaxOBOI MIATOTOBKHU 3Ay4€HO MOJIOJUX BUCHHX 3
JTOCBIZIOM PpO3pOOKH 1 BIPOBAKEHHS CKIATHUX aHATITHIHUX
CUCTEM, MMPOTHOCTUYHHUX MOJIENEH 1 CHCTEM KepyBaHHSI.

[IpakTH4uHy TIATOTOBKY  CTYIEHTH  MPOXOJUTUMYTH Y
MPOBITHUX HAYKOBO-JOCHIAHUX IIEHTpaX, Takux sk HarioHansHui
HAyKOBHM IIeHTp «XapKIBCbKUN (PI3UKO-TEXHIYHUM IHCTUTYT»
HAH Vkpainu, ®@i3MKo-TeXHIYHUHA HCTUTYT HU3BKUX TEMIepaTyp
im. b.JI. Bepkina HAH Vkpainu, HaykoBo-TexHOJIOTYHMIHA
komiuieke «lHetutyr MoHokpuctaniBy HAH Vkpainu Ta iHIImx
(daxoBUX YCTaHOBaxX sAEpHOro Mmpodumo, AKi 3alMarOThCA
PO3pOOKOI0 HOBUX KiOep(i3uUyHMX METOMIIB HocTilKeHb. CTyIeHTH
CTapIIMX KypCiB MAaTUMYTh MOXJIUBICTh OpaTH y4acTh y BUKOHAHHI
HAyKOBO-JIOCTITHUX pPOOIT 3a MDKHapOJHUMH TpaHTaMH, Ta 3a
Jep>)KaBHUMHU 3aMOBJICHHSAMH MiHicTepcTBa OCBITM 1 HAyKH
Vkpainu, saxi npoogaTh HaykoBui HHI  «®izuko-TexHiuHMiA
(bakynpTeT.

4 — IlpuaaTHicTh BUYCKHHUKIB /10 NPaleBJIAIITYBAHHS




Ta NOJAJBIIOIo HABYaHHHA

IpunatHicTs 10
NnpaneBJAIITYBAHHSA

Po6oui Miciisi B HAYKOBUX LIEHTPaX Ta BUCOKOTEXHOJIOTTYHHX
IT-komMnaHifX, MiAMPHUEMCTBAX EHEPreTHYHOrO Ta OE3MEKOBOTO
CeKTOPY, 3aKiaJax MEIUYHOI Tamysi, HAYKOBO-JIOCITITHIX
iHctutyrax HAH Ykpainu, HaBuanpHuX 3akiagax MOH Ykpainu.

BbakanaBp 3 kibep(di3UIHHUX SACPHUX TEXHOJOTIH € (axiBieM,
HIATOTOBIICHUM JI0 KBadipikoBaHOI TEXHIYHOT Ta TEPBHHHOI
AQHATITUYHOT POOOTH MOB’SI3aHOT 13 3aCTOCYBAaHHSIM 3HAHB y TaIy3i
HE TUTBKY SICPHUX a ¥ IHIIMX JOTHYHUX HAYKOEMHHX TEXHOJIOTIH.
BiH Moe 3adydaTtucs 10 BHKOHAHHS CIICHIATBHUX POOIT,
NOB’SI3aHUX 3 CHEPreTHYHOIO OC3MEeKO0 Ta  IMIIBUIICHHIM
obopoHo3aatHocTi Kpainu.

Bunycknuk-6akanaBp MiIroToBICHUH 10 poOOTH Ha mocagax
1HXKeHepa, JOCTIIHUKA, OlepaTopa Ta IHCMEKTOpa 3 eKCIuTyaTarlii
SIEPHUX  TEXHOJOTIH HAa MPOMHCIOBHUX Ta  BHUPOOHHUYUX
MIAPHEMCTBAX 3JTy4EHHUX JI0 SACPHO TMAJTMBHOTO UKy YKpaiHu,
JlaTa-aHaJITUKA, TECTyBaJIbHUKA abo po3poOHMKa y
BHCOKOTeXHOJOTIUHUX [T-koMmaHisX, HayKoBOTO ab0 HAyKOBO-
negarorigHoro mpariBHuka 3akmanie MOH ta HAH VYkpaiuwm,
MpaIoBaTH Ha KEPIBHUX MOCAAaX B MIAPO3aLIaX.

3rifHO 3 HalioHaJIbHUM Kiacugikatopom mnpodeciii K
003:2010 ¢axiBi, gKi 3100yJIM OCBITY 3a OCBITHBOIO MPOTPAMOIO
«Kibep¢i3uuHi siAepHI TEXHOJIOT1», 3/1aTHI BUKOHYBATH HACTYIHI
npodeciitni pobotn: 21 — Ilpodecionanu B ramy3i (i3uyHUX,
MaTeMaTHYHHUX Ta TexHIYHUX HaykK; 2131 — I[Ipodecionanu B ramysi
obuncmoBasibHUX cucteM; 3121 —Texuiku-nporpamictu; 2139 —
[Ipodecionanu B IHIMMX Taly3sX OOUYMCICHBH (KOMI'TOTEpHU3aIlii);
3111 - JlaGopaHnTu Ta TEXHIKH, TOB’S3aHI 3 XIMIYHUMHU Ta
¢bBuuanMu  gochimpkenasamu; 3119 — Iami texHiuHi ¢axiBii B
ranxy3i pi3MYHUX HAyK Ta TEXHIKH.

IMoganpie HABYAHHSA

bakanaBp mpuxiamHoi (GI3UKH Ta HaHOMAaTepiajliB, 3a YMOB
HaOyTTs BIATMOBIIHOTO JOCBiy, MOKE aIalTyBaTUCS JI0 HAIPSIMIB
CyMDKHOT mpodeciiftHOl MisUIBHOCTI, a TaKOX MOJKE ITiIBUIIYBaTH
CBili HAyKOBHH pPIBEHb y BUIIMX HAaBYAIBHUX 3aKJIa/JaX 1 HAYKOBUX
ycTaHOBaxX B YKpaiHi Ta 3a KopJoHOM. BiH Moke BCcTymaTu Ha
HaBYaHHS 3a JAPYrUM (MaricTepchbKuM) pIBHEM [JI0 BHIIUX
HaBYAJIbHUX 3aKJIa/1iB YKpaiHU Ta 3a 1 MeXaMHu, a TakokK HaOyBaTH
JI01aTKOBI KBaJTi(iKaIlii B CUCTEM1 OCBITH JOPOCIIHX.

5 — BukJjagaHHd TAa OMiHIOBAHHSA

Bukiaananng ta
HABYAHHSA

3aCTOCOBYIOTHCSI HOBITHI KOMOIHOBaHI OHJIailH Ta oduaiin
TEXHOJIOTii BHKJIaJaHHI. BUKOPHCTOBYIOTBCS Cy4YacHi CHCTEMHU
KEepPYBaHHsS HAaBUAHHIM. 3aHATTSA HPOBOJATHCA Yy BUTIISAAL JIEKIH,
7a00paTOPHUX Ta MPAKTUYHUX 3aHATh, CEMIHAPCHKUX OOTrOBOPEHB,
(baxkynbTaTUBIB TOLIO.

OcBiTHA mporpaMa IMIUIEMEHTYE CTYICHTOLICHTPOBAaHE Ta
NPaKTUKO-OPIEHTOBaHE HaBYaHHA. BUKIaJaHHA NPOBOJIUTHCA
6a3oBo cniBpoOiTHukamu HHI “@i3uko-TexHiuHuil paxkynprer” i3
3aJy4eHHSM MPEJICTaBHUKIB poOOTOAABIIB Ta CHIBPOOITHUKIB
IHIIUX YCTaHOB-3aMOBHHKIB.

[lepenbauena Takox camocTiiiHa pobOoTa Ha  OCHOBI
MIPYYHUKIB, HaBUAIbHHX IMOCIOHMKIB Ta KOHCIEKTIB JEKIIii,
KOHCYJIbTAIlll 13 BHKJIAQJayaMu, JOCHIIPKEHHS B JabopaTopisix,




MIArOTOBKA OaKaaBPChKO1 KBaTi(iKaliiiHOT poOOTH.

OuiHlBaHHA

[MucpmMoOBI Ta yCHI eK3aMeHH, JIabOpaTopHi 3BITH, MOTOYHHIM
KOHTpOJIb,  3aXHCT  KYpCOBHX poOir, ycHI mpe3eHTauii,
aTecTallifHUi eK3aMeH 3 MPUKIATHOT (PI3UKU Ta HAHOTEXHOJIOTIH.

O1iHIOBaHHSA BiIOyBa€eThHCS 3a JTIBOPIBHEBOIO, abo
YOTUPUPIBHEBOIO IIKATIAMH.

JBopiBHeBa: 0-49 — «ne 3apaxoBano», 50-100 — «3apaxoBaHo».

YorupupiBueBa: 0-49 —  «meszagmoBimibHO», 50-69 —
«3a10BUTBHOY, 70-89 — «mobpey», 90-100 — «BiqMiHHOY.

6 — IlporpamMHi KOMNIETEHTHOCTI

InTerpanbna
KOMIIETEeHTHICTh

3nmaTHICTH PO3B’SI3yBaTH CKJIAJHI CIEIialli3oBaHi 3amadi Ta
MPaKTU4H1 MpoOIeMHU NPUKIATHOI PI3UKK Ta HaHOMAaTepialiB, 1110
nepeadayae 3aCTOCYBaHHS T€OPI Ta METONIB (DI3UKH, MaTEeMAaTUKH
Ta 1HXKeHeplii W  XapakTepu3yeTbCsi  KOMIUIEKCHICTIO  Ta
HEBU3HAYEHICTIO YMOB.

3arajabHi
KOMIIETEHTHOCTI

1. 3matHICTh 3aCTOCOBYBATH 3HAHHS Y NPAKTUYHUX CUTYaI[IsX.
(3K-1)

2. 3HaHHS Ta PO3YMIHHS TpeAMETHOI 00JacTi Ta pPO3yMIHHS
npodeciitnoi aisuibHOCTI. (3K-2)

3. 3MaTHICTH CIIKYBaTHCS JEPKaBHOIO MOBOIO SIK YCHO, TaK i

nucbMoBo. (3K-3)

3MaTHICTh CITUTKYBATUCS 1HO3eMHOI0 MOBOHO. (3K-4)

HaBuuku BukopucTtanHs 1HGOPMALIHHUX 1 KOMYHIKaLIHHUX

texHoJorii. (3K-5)

6. 3maTHICTH 10 MPOBEACHHS AOCIIPKCHb Ha BIAMOBIIHOMY PIBHI.
(3K-6)

7. 3maTHICTh O TIONIYKY, OOpoOieHHs Ta aHamizy iHbopmari 3
pizuux mrepen. (3K-7)

8. HaBmuku mixocobucricHoi B3aemoii. (3K-8)

9. 3parHicTh npairoBaTi aBTOHOMHO. (3K-9)

10.HaBuukwu 3aificHenns 6e3neunol gismpHoCTi. (3K-10)

11.3natHicTh peanizyBaTH CBOi IpaBa 1 OOOB’SI3KM SIK 4JICHA
CYCITUIBCTBA,  YCBIJIOMJIIOBAaTH  I[IHHOCTI  I'POMaJSHCHKOTO
(BUTBHOTO IEMOKPATUYHOTO) CYCITUIBCTBA Ta HEOOXITHICTh HOTO
CTaJIOr0 PO3BUTKY, BEPXOBEHCTBA MPaBa, MpaB 1 CBOOO IO JUHI
i rpomagsiauHa B Ykpaini. (3K-11)

12.3natHicTh 30epiraTi Ta NPUMHOXYBAaTH MOpANbHI, KYJIbTYpHI,
HAyKOB1 IIIHHOCTI 1 JOCATHEHHS CYCHIIbCTBA Ha OCHOBI
PO3yMIHHS ICTOpIi Ta 3aKOHOMIPHOCTEW PO3BUTKY MPEAMETHOT
obmnacti, 11 Micus y 3arajpHiil CUCTEMi 3HaHb MPO MPUPOIY 1
CYCIUIBCTBO Ta Y PO3BUTKY CYCHLIbCTBA, TEXHIKH 1 TEXHOJIOTIH,
BUKOPUCTOBYBATU PI3HI BUAM Ta (HOPMHU PYXOBOi aKTUBHOCTI
JUIl aKTUBHOTO BIJMOYMHKY Ta BEIEHHsS 370pPOBOrO CHOCOO0Y
xutts. (3K-12)

ok~

CreniauasbHi (¢paxosi,
npeaMeTHi)
kommneTeHTHOCTI (CK)

1. 3partHicTh OpaTu y4acTh y IJIaHyBaHHI Ta BUKOHAHHI HayKOBHUX
Ta HAyKOBO-TexHIUHHUX npoekTiB. (CK-1)

2. 3patHicTh OpaTM y4yacTh Yy IUIAHYBaHHI 1 BHMKOHaHHI
EKCIIEpUMEHTIB Ta Ja0OpaTOPHUX MOCITIHKEHb BJIACTUBOCTEH
¢i3uuHuX cucTeM, (QI3UUHUX SBUII 1 IpoleciB, oOpobIeHHI i

3. 3natHicTh OpaTH y4acTh y BUTOTOBJIEHHI €KCIIEPUMEHTAIbHUX
3paskiB, iHmuX 00'exTiB nocuimkeHHs. (CK-3)




3natHicTh OpaTu  y4acTh y BIPOBADKEHHI pe3yJbTaTiB
JociipKkeHb Ta po3poook. (CK-4)

3MaTHICTh 0 MOCTIHHOTO PO3BUTKY KOMIIETEHTHOCTEH Yy cdepi
npuKkiIaaHoi Gi3uKky, HXeHepil Ta KOMI'IOTEPHUX TEXHOJIOTIH.
(CK-5)

3MaTHICTP BUKOPHCTOBYBATH Cy4YacHI TEOPETHYHI YSBIICHHS B
rany3i Qpizuku s ananizy pizuaaux cucrem. (CK-6)

31aTHICTP BUKOPHCTOBYBATH METOIHM 1 3aCO0M TEOPETHYHOTO
JOCTIDKEHHSI Ta MAaTEMaTHYHOTO MOJICIIOBAHHS B MPOQECiitHii
nisibHOCTI. (CK-7)

3MaTHICTH MPAIIOBATH B KOJIEKTUBAX BUKOHABIIIB, Y TOMY YHUCIII
B MbkaucuuiutiHapHux npoekrax. (CK-8)

3MaTHICTh  IpalloBaTH 13 HAYKOBUM  OOJagHaHHSIM  Ta
BUMIPIOBAIbHUMH TpWJIaJaMH, OOpoOIsITH Ta aHajli3yBaTH
pesyabTatu gocuimkens (CK-9);

10.3maTHiCTE  BHUKOHYBaTH  OOYHCIIOBAJbHI  EKCIEPUMEHTH,

BUKOPHCTOBYBaTH 4YMCEIbHI METOAW JJs  PO3B’SA3yBaHHS
¢Gi3nuHMX 33124 i MonemoBanHs ¢iznuHux cucteM (CK-10);

11.Po3BuHyTE  BITYYTTA  OCOOMCTOI  BIAMOBIMAJBHOCTI  3a

JOCTOBIPHICTh ~ PE3YNbTATIB  JNOCIADKEHh Ta JAOTPUMaHHSA
MPUHIIUIIB aKaJeMIgHOT T0OpOUYECHOCTI pa3oM 3 MPodecCiitHOIO
THYYKICTIO. YCBIIOMJIEHHS Npo(eciiHUX EeTHMYHHUX AacleKTiB
izmunnx gocmimpkenp (CK-11)

7 — IlporpamHi pe3yJbTaTH HABYAHHS
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IIporpamni
pe3yJIbTaTH HABYAHHS

10.

11.

12.

3HaTH 1 pO3yMITH cydacHy (i3UKy Ha PiBHi, 1OCTaTHBOMY
JUIS  PO3B’SI3aHHS CKJIAJHUX CHEIIali30BaHuX 3a7ad 1
NpaKkTHYHHUX pooaeM npukiananoi ¢pizuku. (IMPH-1)

3HaTH WUl CTAJIOTO PO3BUTKY Ta MOMJIMBOCTI CBOET
npodeciitHoi cepu ans X TOCSITHEHHS, B TOMY YHCIi B
VYxpaini. (ITPH -2)

Po3ymiTi 3aKOHOMIPHOCTI PO3BUTKY MPUKIAAHOT (Pi3uKwH, ii
Miclle B PO3BUTKY TEXHIKHM, TEXHOJIOTIH 1 CyCHUIbCTBA, Y
TOMY 4YHMCIIi B po3B'sa3aHHi exosioriunux npoodiem. (IPH -3)
3HAaTH, pO3YyMITH Ta BMITH 3aCTOCOBYBAaTH OCHOBHI
MIOJIOXKEHHS 3arajlbHOi Ta TEOpPeTWYHOI1 (Pi3MKH, 30Kpema,
KJIACUYHOI, PENATUBICTCHKOI Ta KBAHTOBOi MEXaHIKH,
MEXaHIKHM CYLUIBHUX CEePelOBUIL, MOJIEKYJIIpHOT (Pi3UKHU Ta
TEPMOJMHAMIKH,  €JIeKTPOMAarHeTU3My, XBWJIbOBOI  Ta
F€OMETPUYHOT ONTUKH, (I3UKM aToMa Ta aTOMHOTO sijapa
JUIE BCTAHOBJICHHS, aHANi3y, TIyMadyeHHs, NOSCHEHHA W
KJIacu@ikamii CyTi Ta MEXaHi3MIB PI3HOMAHITHUX (I3UYHHUX
SBUII 1 TIPOIECIB JJIA  PO3B’SI3yBaHHS  CKIATHUX
Creliai3oBaHUX 3a/ad Ta MPAKTHYHHX TpodieM 3
TeopeTruHoi Ta npukiaaHoi ¢pizuku. (IIPH-4);

. 3HaTH 1 PO3YMITH €KCIIEPUMEHTAJIbHI OCHOBU (DI3UKU:

aHAII3yBaTH, OIMCYBAaTH, TIAYMAYUTH Ta TOSICHIOBATH
OCHOBHI €KCIEpUMEHTAIbHI MIATBEPPKEHHS ICHYIOUUX
¢izuunux teopiit. (IPH-5)

3acTocoByBaTH  Cy4acHI ~MaTreMaTH4HI METOIH  JUIS
noOyJOBM ¥ aHai3y MaTeMaTHYHUX Mojeneil (i3smyHux
nporiecis. (ITPH-6)

3actocoByBaTH €(GEKTUBHI TEXHOJIOTIl, IHCTPYMEHTH Ta
METO/IM €KCHEPUMEHTAIbHOTO JOCTIKEHHS BIACTUBOCTEM
pPEYOBHH 1 MaTepialliB, BKIIOYAIOYM HaHOMATEpiad, TpH
PO3B’sI3aHHI TPAKTUYHUX MPOOJIEM MPHUKIATHOT (DI3UKH.
(ITPH-7)

3actrocoByBaTd (i3WyHI, MaTeMaTH4YHI Ta KOMITHOTEpPHI
MoOJeM I JOCHDKEHHS (DIBUYHUX SBHIN, PO3POOKH
npuiaaiB i Haykoemuux Texaosorii. (ITPH-8)

Bubuparu edexTuBHI METOIU Ta IHCTpYMEHTaJIbHI 3acO0M
MPOBEJCHHS JIOCIIPKEHb Yy Tally3l MNPUKIAAHOT (DI3UKH.
(ITPH-9)

BinmykoByBatu HEOOXIHYy HAYKOBO-TEXHIUHY
iHbopMallil0 B HAayKOBIH JiTeparypi, €JIeKTpOHHHX Oa3ax,
IHITUX JpKepesax, OIIHIOBATH HAJIHHICTh Ta PEJICBAHTHICTh
indopwmarii. (ITPH-10)

KnacudikyBatu, ananizyBaTu Ta IHTEpPIpPETYBAaTH HAYKOBO-
TeXHIYHY iH(opmaliro B ramy3i npukiagaoi ¢pizuku. (IIPH-
11)

Maryu HaBHYKM poOOTH 13 CYYacCHOK OOYHMCIIOBAIBHOIO
TEXHIKOI0, BMITH BHUKOPUCTOBYBAaTH CTAaHJAPTHI IaKETH
OPUKIAJHUX TporpaM 1 MporpaMyBaTd Ha  piBHI,
NOCTaTHROMY  JUIS  peaji3ailii  4YuCelnbHUX  METOIIB
po3B’sizyBaHHS ~ (QBBUYUHUX ~ 3a7a4,  KOMII IOTEPHOTO
MOJIETIIOBaHHSA (DI3MYHUX SIBHI 1 TPOIECIB, BUKOHAHHS
obuncroBasibHUX excriepumenTiB. (ITPH-12);
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

BinbHO cminkyBatucs 3 mpodecifiHUX MUTaHb JEP>KaBHOIO
Ta aHTJIIHCHKO MOBaMU ycHO Ta mrucbMoBo. (ITPH-13)
[Ipe3entyBatu pe3ynpTaTd JOCHIDKEHb 1  po3poOoK
daxiBisM 1 HeaxiBIsIM, apTyMEHTYBATH BJIACHY IMO3UILIO.
(ITPH-14)

[InanyBatu ¥ opraHi3oByBaTH pe3ylIbTaTHBHY MpodeciiHy
TISUTBHICTh  IHOWBIAYadbHO 1 SK YIEH KOMaHad IpHU
po3polIIi Ta pearizaiii HAyKOBUX 1 MPUKIAHUX TPOEKTIB.
(ITPH-15)

OmninroBat (iHAHCOBI, MaTepialbHI Ta IHIII BHUTpPATH,
NOB’s13aHI 3 peaji3alfi€elo MpoekTiB y cdepi mpukiIagHoi
G13MKK, COIanbHi, EKOJIOTIYHI Ta IHII TOTEHIIHH]
Haciaky peanizanii mpoekris. (ITPH-16)

3HATH 1 pO3yMITH CBOI IPOMAJITHCHKI MpaBa 1 000B A3KH, K
YJIeHa BUIBHOTO JICMOKPATHYHOTO CYCITUIBCTBA, MAaTH
HaBUYKM iX peanizanii, BiacToroBanHs Ta 3axucty (ITPH-
17);

MaTu HaBUYKU CaMOCTIHHOTO MPUIHATTS PillIEeHb CTOCOBHO
CBOIX OCBITHBOI TpaekTOpii Ta NpodeciiiHOro po3BUTKY.
(ITPH-18)

Matu 6a30BI HaBUYKHM MPOBEICHHS TEOPETHUHUX Ta/abo
EKCIIEPUMEHTATLHUX HAYKOBUX JIOCHIDKCHb 3 OKPEMHX
CHeliaIbHUX  PO3AUIIB  (I3UKH, 110  BUKOHYIOTHCS
IHIUBITyaIbHO (aBTOHOMHO) Ta/ab0 y CKjJIaal HayKoOBO1
rpynu. (ITPH-19);

3HaTH 1 PO3YMITH OCHOBHI BUMOTH TE€XHIKM O€3IMEKH TP
MPOBENCHHI EKCIIEPUMEHTAIBHUX JIOCTIIKEHb, 30KpeMa
mpaBuja pPoOOTH 3 TIEBHUMH BHJAAMH OOJaJHAHHS Ta
peyoBMHAMHU, TpaBWia 3aXWUCTy TMepcoHamy Bix Aii
PI3HOMAHITHMX YWHHUKIB, HEOE3NMEYHUX [UIsl 370pOB’S
moauau.  (ITPH-20);

3HaTH, aHali3yBaTH, MPOTHO3YBATH Ta OI[IHIOBATH OCHOBHI
€KOJIOTIYHI aCMeKTH 3arajibHOT0 BIUIUBY IPOMHCIOBO-
TEXHOJIOTTYHOT JISUTBHOCTI JIIOJICTBA, a TaKOX OKPEMHX
GI3MYHUX SBWIN, HAYKOBHUX JOCHIIPKEHb Ta TIPOIIECIB
(mpupogHUX 1 IITYYHUX) HA HABKOJUIIHE TPUPOIHE
cepenoBuiiie Ta Ha 310poB’st moaunu. (IMIPH-21);

3HaTH Ta PO3YMITH HEOOXITHICTH 30EpeeHHsS Ta
NPUMHOXKEHHSI MOPAJIbHUX, KYyJAbTYPHHUX Ta HAaYKOBUX
IIHHOCTEH 1 TocsarHeHb cycrinberBa. (IIPH-22);

Po3ymiTit OCHOBHI PUHIUIH 37J0POBOTO CIIOCOOY KUTTS Ta
BMITH 3aCTOCOBYBATH iX JIJIsl MIATPUMKH BJIACHOTO 3JI0POB’S
ta npane3aataocti. (IMPH-23);
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8 — PecypcHe 3a0e3nedeHHsl peaJiizanii nporpamu

Cnenndiuni
XapaKTePUCTUKH
Ka/IpOBOI0
3a0e31eYyeHHs

KampoBe 3a0e3redeHHs OCBITHBROT MPOTPaMU CKIAMAETHCS 3
po(hecopChbKO-BUKIAABKOTO  CKJIaAy Kadeap «IpuKIagHol
¢Bukn Ta Qi3UKK MIa3MU», «P3UKU Aapa Ta BUCOKHUX EHEPTii
imeni O.I. Axie3epa», «marepiaigiB peakTOpoOyIdyBaHHS Ta
(GIBUYHUX TEXHOJIOTI», «MEeIUIHOI (QIi3uKH Ta OIOMEIUYIHUX
Ha"otexHoJori» HHI «®i3uko-texniunnii ¢akynpsrery XHY
imeni B.H. Kapaszina.

[IpakTUKO-Opi€EHTOBaHMN  XapakTep OCBITHBOI MpPOTpaMu
nependadae MIMPOKY Y4acTh (axiBIIB-PAKTUKIB 3 TPOBITHUX
HaykoBux ycranoB HAH Vkpainum ta BucokoTexHomoriyHux IT
KOMIIaHI y BUKJIaJaHHI NPOQECciiHO-OPIEHTOBAHUX JAWUCLUILTIH,
110 MIJICWIIIOE CHHEPTeTUYHUH 3B’ 130K TEOPETUYHOT Ta MPAKTHUYHOT
MHIATOTOBKH.

95% mpodecopchKo-BUKIAAANBKOTO CKJIAly MalOTh HAyKOBI
CTYIICH1 Ta BUEH1 3BaHHSI.

Vci  BUKIAAadi  BIiANOBINAIOTH  BHMOTaM, BH3HAUCHHM
JlieH31iHUMU YMOBaMU MPOBAPKEHHS OCBITHBOI AISIIBHOCTI.

Crneuugivni
XapaKTePUCTUKHU
MaTtepiajbHO-
TeXHIiYHOI0
3a0e3meyeHHs

HHI «®i3uko-TexHiyHUI  QakyabTeT» Ma€  yHIKaJIbHY
MatepiaiabHy 6a3y. JlabopaTopHi poOOTH MPOBOJATHCS B MOBHICTIO
OCHAILlEHUX JIabopaTopisix Kadenpu npukiaaHoi Gpi3uku Ta Gi3UKu
miazMu: jabopaTopii MeXaHIKM Ta MOJIEKYJSIpHOT  (PI3UKH,
naboparopii eNeKTpUKH Ta MarHeTusMy, jdadoparopii ONTUKH Ta
aToMHO1 (pi3uKH, JTabOPaTOPIi ENEKTPOHIKH.

[ukn KoM 'IOTepHOI MIATOTOBKM MPOBOAUTBCA B JIBOX
KOMITI'FOTEPHHUX KJacax, B SKHMX BUBYAIOTh IIaKETH PO3PaxXyHKIB
MatLab  Simulink,  Wolfram  Mathematica, Maple, Ta
03HAMOMITIOIOTHCS 13 MOBamH mporpamyBanus Python, C++, R, ta
THIIMMH.

BukonaHHs cremiagbHUX JA0OpATOPHUX POOIT 13 suepHOT
(hBUKM TPOBOAUTHCA HAa MakKeTax, IO BIAMOBIZAIOTH BHUMOTaM
TeXHIKH Oe3neku, Habopax (oJbr-norjInHaviB Ta BigOMBadiB OeTa-
Ta raMMa-BUIIPOMIHIOBAHHS, J03UMeETpax-pajiomerpax Oera- Ta
raMMa-BUIIPOMIHIOBAHHS, JDKepenax pajianii 'y 3akpUToMy
BUTJISITI, CUTHaJi3aTopax 3a0pyIHEHOCTI IOBEpPXHI pyK Oerta-
aKTUBHUMM PEYOBHHAMHU, 3acO0aMH JICTEKTYBaHHS.

JloCmiDKEHHST CTPYKTYpH aTOMHOIO sipa Ta MOJETIOBaHHS
CKJIaJJHUX SAEPHO-(I3UYHUX MPOLIECIB IPOBOJATHCA 32 JOIOMOTO0
KOMIT'IOTEepHOTO imiTatopa ‘“Scatter” Ha 6a31 mectu [IEOM
Pentium IV — AMD Athlon, BenukuMu CydaCHUMH HAYKOBHMH
nporpamMHuMu  npoaykramu Ttakumu  sk:  HELIOS, DYNS3D,
SCALE, MCNPX.

KypcoBi poGOTH BHKOHYIOTHCSI B HAayKOBHMX JaOopaTopisix
HHI  «®i3uxo-TexHIYHUN  (akyabTeT», J€  30CEpeKEHO
VHIKQJIbHUM ~ KOMIUIEKC  SIEpHO-(PI3UYHOIO  YCTATKyBaHHS:
€JIEKTPOCTAaTUYHMNA TmpuckopioBau Ban ne I'paaga II-410 3
EHepriclo MpUcKopeHux IoHiB 10 1,7 MeB/nykioH, miHiiHI
npuckopioBaui enexktpoHiB JIIIE-6 (ma 6 MeB) i Enekrponika-
Y003 (na 8 MeB), cuibHOCTPYMOBUH IMIYIbCHUN MPUCKOPIOBAY
enektponiB “Hamis” (iMmynbcHa mnoTyxkHicT myuka 10! Br,
eHepria enekTpoHa 1 MeB, ctpym mnyuka enekTpoHiB 100 KA,
TpUBaJicTh iMIynscy 70 Hc), HeWiTpoHHud reneparop HI-150M
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(En = 14,1 MeB, Buxin meittponis - 2x10 wn/c), immmanrarop
BaXKuX 10HIB “Be3yBiii-32”, HU3bKO(OHOBA yCTAaHOBKA, YMCIICHHI
CIEKTPOMETPH 10HI3YIOUOTO BHIIPOMIHIOBAaHHS PI3HOTO THUIy Ta
IHILIE YCTaTKyBaHHS.

B kypcax mpu3HaueHUX JUIsI HaBYaHHS CTYACHTIB (I3MUHOMY
MaTepiaJo3HaBCTBY IPOBOJISATHCS Mac-CIeKTPOMETPUYHI
aQHANITUYHI JOCHI/DKEHHS KOHIIGHTPALIHHOTO Ta 130TOIMHOTO
CKJIaJy TBEpPIUX TiLT i3 HHU3BKOIO TEMIEpaTyporo IUIaBICHHS i
ra3oBuUX cepenoBul] Ha Mac-criekrpomerpax MI 1201B, MI
1201AT.  Mac-ceKTpOMETpUYHy  OMNEpaliifHy  JiarHOCTHKY
TEXHOJIOTIYHUX TPOIECIB 13 KOHTPOJIEM CKIAAy Ta30BOro
CEepellOBHINA CTYACHTH BHUBYAIOTh Ha 0a31 JAMHAMIYHHX Mac-
cunekrpoMerpisB MX 7304 1 MX 7304A. Metoa mac-crieKTpoMeTpii
BTOPUHHUX I0HIB JJIs1 JOCTIDKEHHS HAHOCTPYKTYP Y HaBKOJIO
MOBEpXHEBIA o00nacTi TBEpAOro TUIAa ONAHOBYIOTH Ha 0asi
CTaTMYHOIO0 Mac-criekTpomerpa. Excnpec aHami3 130TOMHOI Ta
XIMIYHOT 1HAMBIAYaJbHOCTI HAHOCTPYKTYP Ha TMOBEPXHI TBEPAOTO
TUIa BUBYAIOTh Ha BTOPHHHO-eMiciiHOMY Mac-criekrpomerpi MC
7201.

BuBuenss MOJIEKYIISIPHO-THHAMIYHOTO MO/ICITFOBaHHS
0I0MOJIEKYISIPHUX CHCTEM Ta KOMIT FOTEPHHX METOJIB B MEIUKO-
010JIOTTYHUX JOCHUDKEHHSIX TMPOBOJUTHCA 3 BUKOPUCTAHHAM
cy4acHoTo obnagHanus: crekrpodayopumerpis ShimadzuRF-6000
(ShimadzuCorp., Japan) Tta Perkin Elmer LS-55 (UK) s
BUMIPIOBaHHA  CHekTpiB  (dayopecrennii Ta  3D-cmekTpi
OI0JIOTIYHUX 3pa3KiB Ta CYNEPKOMIT IOTEPIB ISl MOJICKYJSIPHO-
TUHAMIYHUX PO3paxyHKiB, OCHAIICHUX TpadiuHUMH MpoliecopamMu
NVIDIA GeForce, sxi m03BOJISIIOTE TPOBOJUTH PO3PAXYHKH
MIKPOCEKYH/THOT TMHAMIKH 010MaKpOMOJIEKYI.

[Tix yac HaBYANBHOT MPAKTHKU CTYIEHTH MAlOTh MOKJIUBICTb
HAaOyTH HaBUYOK HayKoBOi poOOTH Ha Cy4yacCHOMY HayKOBO-
TEXHOJIOTTYHOMY OOJIaJHaHHI MPOBIIHUX HAYKOBUX YCTAHOB MiCcTa
XapkiB: HarioHaibHOT0 HAyKOBOTO IEHTPY "XapKIBChbKUM (HI3HKO-
texHiuaui iHCTUTYT" HAHY, 30KkpemMa, Ha SInepHiit miAKpUTHIHIN
30ipi  «/[xepeno HedTpoHiBy», IHCTHUTYTY enektpodiduku Ta
paniauiinux texnonorii HAHY, [HcTuTyTy HU3BKUX Temmeparyp
im. b.I. Bepkina HAHY.

Cnenundiuni BukopuctanHs =~ BIpTyalbHOrO  HaBYAJIBHOTO  CEPEIOBHINA
XapaKkTepPUCTHKH XapKiBCHKOT'0 HallOHaIbHOTO yHiBepcuTeTy imeHi B.H. Kapasina
indgopmamniiinoro Ta Ta aBTOPCHKUX PO3POOOK MpodecopchKO-BUKIAAAIBKOTO CKIAdYy.
HABYAJIbHO-
MeTOMYHOI 0
3a0e3ne4yeHHst

9 — AkaiemiuyHa MOOIIbHICTH
Hanionanbna Ha ocHOBI JBOCTOpPOHHIX JIOTOBOpPIB MDK  XapKiBCbKHM

KpeIuTHA MOOJILHICTD

HalioHabHUM YyHiBepcuteToM imeHi B.H. Kapasina Tta iHmmmu
yHIBepCUTETaMH Y KpaiHH.

Mixknapoana
KpeIuTHA MOOJILHICTD

Ha ocHOBI JBOCTOpPOHHIX JOTOBOpPIB MDK  XapKiBCHbKHM
HalloHanbHUM  yHiBepcutetoM imeHi B.H. Kapazina Ta
HaBYAJBHUMM 3aKJIaZlaMd KpaiH-apTHEpiB. 30Kpema B paMKax
YJIeHCTBA B E€BPOINEHCHKUX CHCTEMax SAEpPHOI Ta TEPMOSIEPHOT
ocBitu (European Nuclear Education Network (ENEN) Tta
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European Fusion Education Network (FuseNet)).

HaBuyanH# iHO3eMHHX
3100yBaviB BUIIOT
ocBiTH

Moxnuse.
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10 — Ilepenik KOMIIOHEHT OCBITHBO-NPO(eciiiHoi mporpamu
Ta IX JIOTIYHA MOCJiI0BHICTH

10.1. — Ilepenik komnonent OI1

KOMHOHGHT.I/I OCBiTHLO'l" nporpaMu (HaB4ajbHI KitbKicTs ' dopma
Kon v/n JUCLUILTIHY, KypCOBi IPOEKTH (poboTH), . M1JCYMKOBOTO
NpaKTUKH, KBatiikamiiiHa pobora) KpeAuTip KOHTPOJTIO
1 2 3 4
0O60B’s13k0Bi komnonenTu OI1
OK 1 Ictopis Ykpainu 3 eK3aMeH
OK 2 dinocodist 3 eK3aMeH
OK 3 IHo3emMHa MoBa 6 eK3aMeH
OK 4 IHo3emHa MoBa 3a (haxom 3 3aJTiK
OK 5 OcHoBHu anroputMmizanii (Bctyn 10 ¢daxy) 3 3aJIiK
OK 6 OcHOBU KOMIT'IOTEPHOT Bi3yasizarlii 4 3aJTiK
OK 7 Bura matemaruka (Mamemamuyunuii ananiz) 18 eK3aMeH
OK 8 Buria matemaruka (Ananimuuna 2eomempis) 5 eK3aMeH
OK 9 Buria matemaruka (Buwa aneeopa) 7 eK3aMeH
OK 10 | Bumia matemaruka ([Jupepenyiiini pisnsamms) 6 3aJTiK
OK 11 Metom MmaTemMaTuyHOi Q13UKU 10 €K3aMEH
OK 12 | MaremaTnyHa CTaTUCTHKA, TEOPIs 4 3aJIiK
HMOBIpHOCTEH
OK 13 MeTto1u HabJIMKEHHUX pO3paxyHKIB 5 €K3aMEeH
OK 14 | 3aranpha ¢izuka (Mexanika) 10 eK3aMeH
OK 15 3aranpHa dizuka (Monexyispna gizuxa) 10 eK3aMeH
OK 16 3aranbHa dizuka (Enexkmpuka i maznemusm) 12 eK3aMeH
OK 17 3aranpHa Qizuka (Onmuxa) 10 eK3aMeH
OK 18 AToMHO-si7IepHa (i3uka 10 eK3aMeH
OK 19 OCHOBHU €TIEKTPOHIKH 9 eK3aMeH
OK 20 KBaHnToBa MexaHika aTOMHO SIICPHUX CUCTEM 5 eK3aMeH
OK 21 TepmonuHaMika i cTaTUCTHYHA (i3nKa 4 eK3aMeH
OK 22 di3uka rmiazmMu 4 €K3aMEeH
OK 23 ®di3uKa BUCOKHX €HEPTid 4 eK3aMeH
OK 24 MoBu nporpamyBaHHs 4 3aUTiK
OK 25 O06’exTHO OpIEHTOBAHE MporpamMyBaHHS 4 3aUTiK
BOYIOBAaHUX CHUCTEM
OK 26 OcHOBH MaTeEMaTHYHUX METOJIB ONTUMI3ALil 3 eK3aMeH
OK 27 SnepHa Ge3rneka Ta Ta pagiaiiHAN 3aXUCT 6 3aIIIK
OK 28 HapuanbHa npaktuka 5 3aITiK
OK 29 ATeCTauiﬁHHﬁ ex3amen «lIpuknamna ¢izuka eK3aMeH
Ta HAaHOMAaTepiaan»
3araJabHuH 00cAT 000B’A3KOBUX JUCIHUILTIH 177 xpeautis €EKTC
BuoipkoBi komnonenTu OIT
BK 01.1 | MibkdakynbpTeTchka JUCIMILIIHA 32 BUOOpoM 1 3 3aJiK
BK 01.2 | MibkdakynbpTeTchKa IUCIMILIIHA 32 BUOOpOM 2 3 3aJiK
BK 01.3 | MibkdakynpTeTchKa AUCIMILIIHA 32 BUOOpOM 3 3 3aJiK
BK 01.4 | MibkdakynpTeTchka IUCIMILIIHA 32 BUOOpOM 4 3 3aJiK
BK 02 Beryn 10 KOMIT IOTEpHOTO MOJIEITIOBAHHS / 7 €K3aMEH
OcHOBH pOOOTOTEXHIKH
BK 03 CucteMHuU# aHami3 Ta IPOEKTYBAHHS CUCTEM 6 €K3aMEH
00poOku iHdpopMartii / Bukopucranus 6a3
JAHUX 751 IHKEHEPHUX Ta HAYKOBHX
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pPO3paxyHKIB

BK 04

Metou 06poOku 6a3 nanux / CucreMHe
POrpaMyBaHHS Ta CTBOPEHHS MPOrPaMHUX
MIPOYKTIB

5 3aITiK

BK 05

CucrteMu MITYYHOTO IHTEIEKTY /
Mo ienmoBaHHs CKJIAHUX MTPOLECIB

5 3aITiK

BK 06

Texnonorii po3noainernx cucrem / Metoau
napajeIbHIX 00YHCIICHb

5 €K3aMeH

BK 07

OcHoBu KBaHTOBUX KoMmI'IoTepiB / KBanToBa
ITOPUTMI3aITis

5 €K3aMeH

BK 08

MoJtekyIspHO- TMHAMIYHE MOJIEIIOBaHHS
Olomonekymsipunx cucrtem / Kowmm'torepHi
METOIHU B MEIUKO-010JIOTTYHUX HOCIIIHKEHHIX

6 3aITiK

BK 09

JleTeKTopH 10HI3yI04Or0 BUIIPOMIHIOBAHHS /
MonentoBaHHS TPOXOKEHHSI 10HI3YI0UOTO
BUIIPOMIHIOBaHHS KPi3b PEYOBUHY

4 3aUTiK

BK 10

®i3uka saepHux peakropis / Komm'torepne
MOJIEJIFOBAHHSI CTOXaCTHYHUX MPOIIECIB

4 eK3aMeH

BK 11

Marepianu saepHux peaktopiB / Pamiamiiine
MaTepiaJo3HaBCTBO

4 eK3aMeH

3arajabHuii 06csir BUGIPKOBUX AUCHMILTIH

63 xpenutu EKTC

3ATAJIBHUM OBCST OCBITHBOI ITIPOT'PAMUA

240kpenutiB EKTC
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10.2. — CrpykrypHo-noriuyna cxema OI1.

I kype | IT kypc IIT kype IV kype
3ar AILHA, §4 Ly, MaHiTapHa | Dinocoghia | Mixncpaxynememcoka
MACOTOBKA MIACGaRy omemcora oucyuniina 3a eubopom 3 Hasuanvna npaxmuxa

oucyuniina 3a eubopom 1

[ Iemopia Vipainu |

Mixcghaxymememcora
oucyunina 3a eubopom 2

Mincpaxynvmemcoka
oucyunina 3a 6ubopom 4

____________ -
|

[[Hosemua mosa sa paxom

____________ ]

r " Baamnadiuxka 1

Amomno-a0epHa ¢hizuxa

Cucmemnuil ananis ma
NPOEKMY6AHHA CUCTNEM
06pobku inpopmayii /
Buxopucmanna 6az oanux
O THHCEHEPHUX MA
HAYKOBUX PO3PAXYHKIG

Monexynapno-ounamiune
MOOenio8aHts
OIOMONEKYIAPHUX CUCEM
/ Komn'tomepHi Memoou é
MeOUKO-OIoN02IUHUX
QOCTIONCEHHAX

: - Cucmemu wmyuno20
: | Mexanixa | | Enexmpuxa i maznemusm | : Memoou obpodku bas : Yy
| : | o . oanux / Cucmemme inmenexmy /
[ Monexympna ¢pizuxa | | Onmuxa |J CHOBU eNEKMPOHIKIU npozpamyeanii ma Mooenrosanns cxiadHux
CIMBOPEHHS NPOSPAMHUX npoyecie
3 .
Komn'torepna niaroroska | Mosu npozpamyeansa | Memoou nabmuxcenux npOOyKmie
OcHosu anzopummizayii O3PAXYHKIE :
ap " Y Ob6'exmmo pospaxy OcHosu K6aHMOBUX Texuonoeii posnooinenux
scmyn 0o gax; . :
(6cmy ) opienmosane Bemyn oo komn tomeprozo xomn'tomepis / Keanmoea cucmem / Memoou
OcHosU KOMA ’;omepyoi' npocpamysanHi Mooemosarts / OcHosu a/zzopummsaw}z napaneiovHux obuucneHs
sizyanizayii 86y008aHUX cCUCTEM PObOmOmexHiKu
TeOpeTfl‘lHa Ta paxoBa Dizuxa niasmu || emexmopu ionisyrouozo
MartemaTH4YHa miAroToBKa NIAroToBKa : eUNpoMinIOanHs /
Aoepra besnexa ma Pisuxa SUCOKUX Mooenrweanns
paoiayiiiHuil 3axucm enepei NpOXOONCEHHS IOHIZYIOU02]
F T T T T T T g T T T T T | : ; ;
: SUNPOMIHIOBANHA KPI3b
I Burnia mamemamura I Keanmosa mexanixa DisuKa A0EPHUX P P
| | Buwa ancebpa || AMOMHO SO0ePHUX peaxmopie / peHosuny
: [ Mamemamuumnugi ananis | | | Jugpepenyiiini piemmnﬂl: CHCHIEM Komn'tomepne Mamepianu soeprux
| [Ananimuing 2eomempin || — 54 ;m_ ;m:z;u;;m_a_ T epMoc)uHaMtkq i MOOeNIO8aAHHA || peaxmopie / Paoiayiiine
L——————————— ol f e . CIIAMUCIMUYHA QI3uKa CIMOXACIUMHUX NPOYecie Mamepiano3Haecmeo
meopia timosipHocmel

IBUKH ma mmomamepiaﬂw

Amecmayiiinuii exzamen 3 nPUKIAOHOL

Hooanwiue

HABUAHHA

Hpayeenawmyeanus

3a paxom

| Memoou mamemamuunoi Gpizuxu |

OCHOBU MAMEMAMUYHUX Memooie onmumizayii |
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11. ®opma aTecranii 3100yBauiB BUIIOI OCBiTH

Artecrarisi BUMYCKHUKIB crneniaabHOcTi 105 «[Ipuknagna ¢izumka Ta HaHOMAaTepialu» MPOBOIUTHCS
[IJITXOM KOMIUIEKCHOTO aTeCTAallifHOTO eK3aMeHy 3 MPUKJIaaHOI (i3UKU Ta HAHOMaTepialliB B KU BXOJATh
tpu ocBiTHI KomnoHeHTH (OK18 «Atomuo-simepHa ¢izuka»; OK26 «OcHOBM MaTeMaTH4YHUX METOJIIB
ontumizaniin; OK27 «SnepHa Oe3meka Ta Ta pamiallifHUN 3axUCT»). AtecTaiis 3AIHCHIOETbCS BIAKPUTO i
myOJIigHO.

ATecrallisi 3aBEpIIYEThCS OTPUMAHHSIM 3700yBaueM JOKYMEHTIB JEp)KaBHOTO 3pa3ka Ipo
NPUCY/DKEHHsT 3100yBady BUIIOI OCBITM CTymneHs OakamaBpa 3i cnemianpHOCTI «[Ipukmamna ¢izuka ta
HaHOMaTepiainy, 0OCBITHRO-TIpo(eciiina mporpama «KidepdizuuHi snepHi TEXHOTIOTID.
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12. MaTpuus BiAnoBiIHOCTi MPOrpaMHHX KOMIETEHTHOCTEH KOMIIOHEHTaM OCBiTHBLOI MPOrpamMu

IIK

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK7
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
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
BK 10
BK 11

3K-1

+
+
+
—+
—+
—+

3K-2

+
—+

3K-3 | + |+ + +

3K-4 + +

3K-5 + o+ + o+ HoH | |+ +

+

3K-6 T

+
=+

3K-7 + +H o+ + +

3K-8 +

3K-9 + +

3K-10 n

3K-11 n

3K-12 + + + +

CK-1 + H 4+ |+ +H o+ +

CK-2 + + + + +

CK-3 + + +

CK-4 + + +

CK-5 +H o+ HoH |4 ] H O+

CK-6 + + +

CK-7 + + + +H o+

CK-8 + + +H |+

CK-9 +H 4 H + + +

CK-10 + + + |+ |+

CK-11 +H o+ H| H +




13. MaTpuus 3a0e3ne4yeHHs MPOrpaMHuX pe3y ibTaTiB HapyaHHs ([IPH) BinnoBigHUMHI KOMIIOHEHTaAMH OCBITHBOI POrpaMu

=|nje|s oo~ lojo2 |2 M |0is o e |2 IFIN Q3RS INIRIRIZIZ IZ 2 12228852282
IPH |5 |2 | |2 (X |2 (2|2 |2 =2 2|22 ge 2w ez e|ze gz ze 2SS ISIS IS 222z =e|2]z|=
SN S S SIS S E R EE B EEEEEEHEEBHEEBEEEEEBEEE
MPH-1 + |+ + + +H +
MPH-2 | + + +
MPH-3 + + +H |+
MPH-4 + o | | ] ] ] ] HF + + + +
IPH-5 + + + + + + |+ H] +
IPH-6 + o+ | | ]+ + +H o+ O+ + + 4+ + +H o+ +
PH-7 + o+ H + + +
IPH-8 + | | | | ] ] ] ]+ + + + + + | | ] ] | |+
IIPH-9 + + + + +
IPH-10 + + + + +H o+ +
ITPH-11 + + + + + +
IPH-12 + + + |+ H+ + + +| A+ H O+ + + +H +
IIPH-13 +| + + +
ITPH-14 + + + + + + +
ITPH-15 + + + + + + + + +| A+ H O+
ITPH-16 + + + +
MPH-17 | + +
ITPH-18 + + + 4+ |+ H
IPH-19 + + + + +H +
ITPH-20 + + + + + + +H +
IPH-21 | + + + + + + +H +
MPH-22 | + + + + +H + +
IMPH-23 + + + + +




