MiHicTepcTBO OCBiTH | HAaykn Ykpainu
XapKiBCbKUI HaLliOHATLHUH YHIBepcuTeT imMeni B.H. Kapazina

OcBiTHbO-TIpOdeciiina nporpama

(ocBiTHBO-MpOdeciitha / 0cBiTHLO-HAyKOBa)

«MEIHYHA ®PIZUKA»»

(Ha3Ba nporpamm)

Jpyrwii (Maricrepcbkuii) PIBEHB BHIIOI OCBITH
(mepunii (GakanaBpchkuit), Apyruit (MarictepcbKuit), TPETi#i (OCBITHbO-HAYKOBHIA)

["anmy3s 3HaHb 10 — mpupoaHNYi HayKu

(xon, Ha3Ba ramysi)

CnenianeHicts _ 105 — npukiaaaa bizuka ta HaHOMaTepiaaun

(wudp, Haswa crewianbHOCTI)

3ATBEPDKEHO

Buenoro panoro XapkiBchkoro HalioHATbHOTO
yHiBepcutety imeni B.H. Kapasina

“Z9 OS5 2023 POKYy,

npotokos Ne .9

Beenero B xiro 3 2023/2024 m.p.
HakasoM Bix “O7

Xapkis 2023



JIUCT IOTOI)KEHHS
OCBITHBLO-nIpodeciiiHoi nporpamun
ApYroro (MaricrepcbKoro) pisus

«MeauuHa ¢izuka»

OcBiTHIO TpOrpamy po3riisHyTO Ta CXBAJIEHO HAa:
1.1. HaykoBo-meToxmuHiit pagi XapkiBCbKOTo HAIOHAIBHOTO yHiBepcureT imMeni B.H.
Kapazina
niporoxon Ne £ Bix « (6» o5~ 2023 p.
/
['o10Ba HaykoBo-MeTOIMYHOT pajy,
IIpopekTop 3 HaykoBo-TearoriuHoi po6oTH Onexkcannp I'OJIOBKO

1.2. Bueniit pani HHI «®i3uko-Texuiunmii bakynyTe™:
npoTokost Ne 2 Bin «_15 » motoro 2023 p. N
I'onoBa Buenoi pagu HHI «®TDy W Cepriit JUTOBUYEHKO

1.3. HaykoBo-meroanuniit komicii HHI «®izuko-TexHiunmit dakynbTeT»:

npotokos Ne 6 Bin « 14 » mortoro 2023 p. -
['omoBa HaykoBo-MeToqu4HOT Komicii HHI « DTdy _Muxona KOHAKOB
1.4. Kadenpi Mmenuunoi disuku Ta 6ioMeMUHUX HAHOTEXHOJIOTIH:
poToKOJI No__ Bim «__ » 2023 p.
-

3aBigyBauka Kapeapu 4 Banepis TPYCOBA




INEPEIMOBA

Po3pobaeHo po6oUoro rpymnor y CKIai:

[pi3Bue, im’s1, MO HatimenyBanHs nocaau (as1s HayxoBuii cTymiHb, BUCHE 3BaHHS,
0aThKOBI CYMICHUKIB — MICII€ OCHOBHOI 3a KO0 Kadeaporo
poGotu, mocaza) (crierianbHICTIO) IPUCBOEHO
KepiBauk po6ouoi
Tpynu:
T'op6enko npodecop kadenpu MeTUIHOT H.¢.-M.H., mpodecop
lNanuna ¢i3uku Ta GlOMEIMYHIX
[TerpiBHa HAHOTEXHOJIOTIi
Usienu po6oyoi rpynu:
bapannuk [Ipodecop xadenpu meauunoi | J.¢.-M.H., mpodecop
€Brex b13uKHN Ta O0loMeUUHUX
OnexcaHIpoBHY HaHOTEXHOJIOT1I
Tpycosa 3aBigyBauka kadenpu wmeauuHoi | J[.p.-M.H., JOLEHT, YJIEH-KOP.
Banepis bi3ukH Ta oiomenuunux | HAH Ykpaiau
MuxaitriBHa HaHOTEXHOJIOT1H

/lo npoeKkTyBaHHS OCBITHLOI IPOrpaMu J0J1y4eHi:
IIpeacraBHuKHU podoTOoaBLIB:

Crapenbkuii Bikrop [lerpoBuu — 3aBigyBau BinauieHHs mpoMeHeBoi Teparii Y «lHctutyT
MeanuHoi pazgiosorii Ta onkosorii iM. C. I1. I'purop’eBay HAMH VYkpainu, 1okTop MeauuHNUX

HayK
I yasra Muxosaa ®egopoBud — reHepalbHUN qupekTop HarmioHaasHOTO HAyKOBOTO HEHTPY

«XapkiBcbkuit (pizuko-TexHiuani iHCTUTYT» (HHL] XDTI) HAH VYkpainu, a.¢.-m.H., mpodecop,
akaneMmik HAH Ykpainu, 3acimyxeHuil qisi4 HAyKH 1ITeXHIKKH YKpainu, naypear [lep:kaBHo1 mpemii
VYkpainu B ranysi Hayku i Texiku(2002);

IIpencraBHukM 3100yBaviB BUIIOI OCBIiTH:

IMonsikoBa Anacracis BaaumiBna - 3100yBay BUIIOT OCBITH Ha APYrOMY OCBITHBOMY PiBHI, 2-
pIK HaBYaHHS

[Tpu po3po61i npoekty [Iporpamu BpaxoBaHi BUMOTH:

TumuacoBoro cranapTy BUIIOI OCBITH JPYroro (MaricTepchbKoro) piBHA crenianbHOCcTi 105 —
[Mpuknanna dizuka Ta HaHOMaTepianu XapKiBCHKOTO HAIllOHAJIBHOTO yHiBepcuTeTy imeHi B.H.
Kapazina, skuii 3arBepikeHo pimeHHSIM BueHoi paam XapKiBCbKOTO —HAI[IOHAIBHOTO
yHiBepcutety imeHi B.H. Kapasina Bin 25 xBithHsa 2020 p., npotokon Ne9, o BBeACHHS B Ii0
oiliifHO 3aTBEPAKEHOTO CTaHJAPTY BHUILO1T OCBITH.



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

IIpogine ocBiTHHOI MporpamMu

«MennyHa ¢izuka»

3i cmeniaJbHOCTI

105 — Ilpukjagna ¢izuka Ta HaHOMAaTepiaan

1 — 3arauabHa ingopmanis

IToBHA Ha3Ba BUIIOTO
HABYAJbHOI0 3aKJIAAy TA
CTPYKTYPHOI0 MiAPO3aiay

XapKiBChKHIA HAI[lOHATBHUHN YHiBepcuTeT iMeHi B.H.
Kapazina, HHI «®i3uko-TexHiuHmi pakymbreT

Cryninb BHILOI OCBiTH Ta Ha3Ba
kBajidikanii

Cryminp BUIIOT OCBITH: MaricTp

CreniansHicts: 105 — [Ipuxiiagaa dizuka ta
HaHOMAaTepiaan

OcaiTHs kBami(iKallis: MaricTp NPUKIAIHOT (PI3UKU Ta
HaHOMAaTepiaaiB, MeIuJHa Qi3uka

Odiuiiina Ha3Ba nporpamMu

Menuuna ¢i3uka

Tun auniiomy Ta oocsr
OCBITHBOI IpOrpamMu

Jurutom marictpa, oguangaamid, 90 kpeaurtis €KTC,
TepMiH HaBuaHHs | pik 4 Micsui

HasiBHicTh akpeauTamii

AkpenuTaliiifHa Komicis. YKpaiHa.
Ceptudikar akpenutailii cnemianbaocti HJ{ 2189564,
mivicaui go 01.07.2024

HukJa/piBenb HPK Vkpainu — 7 piBenb, FQ-EHEA — npyruii muk,
EQF-LLL — 7 piBenn
IlepenymoBu Ha naByanHs 11s 3400yTTS OCBITHBOTO CTYIEHS

Marictpa TPUHMAIOTBCS 0COOM, $KI 3700ylIHM CTYITIHB
OakanaBpa, abo0  OCBITHbO-KBaTi(iKalifHUN  pIBEHb
cneniaiicra.

BinGip abiTypi€eHTIB 3/1ICHIOETHCS HA KOHKYPCHII
OCHOBI 3 ypaxyBaHHSIM OIIIHOK, OTPUMaHUX Ha BCTYITHUX
€K3aMeHaX, Ta CEepPeIHhOro Oally OILIHOK 3 JIOJATKy JI0
quIioMa Tpo 3A00yTTs 0a30Boi, ab0 MOBHOT BHIIOL
OCBITH.

MogBa BuUKJIagaHHA

YkpaiHcbka MOBa

TepMiHn il 0CBiTHHOI IporpaMu

31.12.2024 p.

InTepHeT-anpeca NMoCTiHHOTO
PO3MillleHHS OITUCY OCBITHBOI
nporpaMu

http://start.karazin.ua/programs/7/15/105/
http://physics-technology.karazin.ua/academics

2 — MeTta oCBiTHBOI IpOrpaMu

Mera nporpamm

[TinroroBka (paxiBIiB, sIKi HA OCHOBI MOTJIMOJICHUX
3HaHb pajiaiiiHol ¢i3uku, MoJIeKyIsIpHOI 6ioJorii,
¢i3uku OIOMOJIEKYN, Cy4aCHHX METOJMIB JIOCHIPKEHHS
OlojorivHUX 00 €KTIB Ta 3aco0iB  BioOpaxKeHHS
pe3ynpTaTiB  JIOCHIDKEHHS BMIIOTb BHUKOPHUCTOBYBATH
¢i3uHI Mozeni Ta METOM I PO3B’sI3aHHS 3a1a4 y cdepi
OXOPOHH 3[I0pOB’Sl UIIXOM JOCITIPKEHHSI, BIPOBAPKEHHS 1
BIOCKOHATEHHS (BUYHMX METOIB MEIUYHOI JIarHOCTHUKH,
Tepartii Ta Xipyprii.

Mertoto mporpamMu € HaOyTTS MPAKTUIYHUX HABHUOK
3 BUKOPUCTaHHS 3000yTUX 3HaHb IS MPOBEICHHS
HAayKOBO-JOCIIIHOT  Ta IHHOBAILIMHOT  JISLJIBHOCTI
(metamizanis Ta Kiaacu@ikanii NpakKTUYHUX 3aBJIaHb, SKI
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http://start.karazin.ua/programs/7/15/105/
http://physics-technology.karazin.ua/academics

CTOSITh HAa NUIAXY JOCSATHEHHS KIHIICBOT METH; BHOIp
ONTUMAIBHOTO  METOAY DPO3B’A3aHHS  KOXKHOTO 3
NPOMDKHOTO 3aBJaHHS; aHajli3 3100yTUX pe3ylbTaTiB Ta
po3poOKa pEeKOMEHIAIiii 3 11X YIOPOBAKCHHS Y
NPaKTUYHIA JISUIBHOCTI  HaykoBOi Jsabopartopii  abo
BUPOOHUYOT PipMu).

3 — XapakTepuCTHKa OCBITHbOI IporpamMu

IIpenmerna ob6sacTh (raaysp
3HAHb, CMIEHiAJIbHICTD,
cneniagizanis (3a HaABHOCTI))

I'any3p 3nanb: 10 — [Ipupoanndi Hayku
Cnenianpaictb: 105 — Ilpuknanna ¢izuka ta
HaHOMaTepian

OpienTanis ocBiTHBOI
nporpamu

OcsiTHRO-TIpOdECiiiHa Tporpama — 1€ OCBITHIH
Kypc Yy MDKAMCUHUIUIIHAPHIN rany3i pyHIaMeHTaJbHOI Ta
OPUKIATHOT HAyKM 1 TEXHIKM, OpPIEHTOBAaHUN Ha
NIATOTOBKY HAYKOBHUX KaJpiB Ui BUPILIEHHS NpoOiieM
CydyacHOI = MEOUIIMHM Ta  MPOBEIEHHS  HAyKOBUX
JOCHPKEHb B Ipoliecl pPO3pOoOKH HOBUX (PI3UYHHUX
METO/IB Ta MEIUYHOTO OOJaJHAHHS [AJs JIKYBaHHS Ta
JIaTHOCTUKM A TaKoXX pO3POOKM HOBUX METOIB
MOCIIDKEHHA Ta MIarHOCTUKHU OI0JIOTIYHUX OO'€KTIB Ha
MIKpO- Ta MAaKpOCKOIIYHOMY pIBHAX IX Oprasizamii 3
MEePEBAKHOI0 MPO(HECITHOI0 OPIEHTAITIEI0 HA TMOJAIBIITY
poboty 13 po3poOkm Ta 3abe3nedeHHs eQPEeKTUBHOL
eKcIUTyaTallli CydJacHOTO MEIUYHOro OOJiaJHaHHS B
HayKOBUX YCTaHOBAaX, MEIMYHMUX 3aKiagax Ta BHIIUX
HaBYAJIbHUX 3aKJIaaX.

OcHoBHMIT (POKYC OCBITHBLOI
NnporpamMm Ta cneuiamizamii

CrnemianibHa OcBiTa Ta mpodeciiiHa MIATOTOBKA B

ramysi CyJacHHUX METOIIB MEIUKO-010JIOTTYHUX
JOCITIIPKEHb, MEIUYHOT Bi3yaizartii, bi3ngHUX
NPUHIMINB pajioTepanii Ta panionorii, Tomorpadii 3
I0HI3YIOUMM BUIIPOMIHIOBAHHSM, JIO3UMETPIi 10HI3yFOUOTO
BHUIPOMIHIOBaHHSI BKJIFOYHO 13 KIIIHIYHOKO JIO3MMETPI€I0
Ta paziamiiHoo 0e3IeKo10, KOMIT FOTEPHOTO
MOJICJIFOBaHHS B  Oloyiorii Ta MeIuuuHH, (Di3UKH
010MOJIEKYII, MOJIEKYJISIpHOT O10J10T1i Ta TEHETHKH, (DI3UKH
OiomemMOpaH Ta  OIOHAHOTEXHOJOTIM, a  TaKOX
HpopMaIfHUX CHCTEM I HAYKOEMHHX (DI3HUHUX
TEXHOJIOTIM Ta yCTaTKyBaHHS MEIMYHOTO MPHU3HAYCHHS 3
MOJIUBICTIO HAOyTTA  HEOOXIAHUX  JOCHIIHUIBKUX
HABUKIB JUIsl HAYKOBOT Kap’€pH.
Knwuosi cnoea: wmetonu  JOCHIDKEHb, MEIUYHA
Bi3yamizailisi, pajiorepamis, ToMmorpadis, T03UMETPIs,
KIIHIYHA  JO3UMETpis, KOMIIOTEpHE MOJETIOBAHHS,
6ioMoJIeKynH, 6ioMeMOpaHy, MOJIEKYIsipHa O10JIOT s,

OcobuBocTi nporpamu

OcsiTHBO-TIpOdeciiiHa nporpaMa BKJIIOUAE
HaBYaJbHI JUCHUIUIIHK, IO JO3BOJISIIOTH OBOJIOIITH
JOCTITHUIBKUMM ~ KOMIIETEHTHOCTSMU Ta  3HAHHIM
CrelialbHUX po3aiiB (byHIaMeHTaIbHUX Ta
npodeciiiHo-OpiEHTOBAaHUX AWCHUILIIH 1 THM CaMUM
3a0e3MeuyioTh  MOXJIMBICTh  3aCBO€HHS  HAYKOBIISIMH
CKJIQHIIIUX HporpaM WLI0J0 po3poOKH Ta e(eKTUBHOL
eKCIUTyaTalii Cy4aCHOrO MEJMYHOro OOJaJHaHHSI B
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HAayYKOBHUX YCTAaHOBAX, MCIWYHHUX 3aKjIaJaxX Ta BHUIIUX
HaB4YaJIbHUX 3aKjIajJgax.

4 — IlpuaaTHicTh

Ta

BI/IHyCRHI/IKiB A0 NMpaneBJallTYBaHHA
nmoaaJbmoro HaB4YaHHSA

IpunatHicTs 10
npaneBJAMITYBAHHSA

Poboui Micis y BHUIIMX HaBYaJIbHUX 3aKJajiax
MOH  VkpaiHu, HayKOBO-IOCIITHHX ¥ MEIUYHUX
nearpax HamionanpHOi  akajgemii Hayk — Ykpainu
ta HamioHanpHOT akanemMii MeIUIHUX HayK YKpaiHu

3rifiHoO 3 HaIIOHATBFHUM KJIacH(ikaTopom npodecii
JAK 003:2010 ¢axiBi, siki 3100y7IM OCBITY 32 OCBITHBOIO
nporpamoto «IIpuknamHa ¢isuka», 37aTHI BHKOHYBATH
npodeciitHi podotu 2111.1 HaykoBi cmiBpoOITHUKH
(¢p13uka, actpoHOMIsi) Ta oOOIIMaTH Takl MEpPBUHHI
TIOCaIH:

2111.1 — Monoammii HAyKOBUH CITIBPOOITHUK,
2111.1 — HaykoBwii crliBpoOiTHUK,

2111.1 — HaykoBwii CIIiBpOOITHUK-KOHCYJIBTAHT,
2111.2 — Imxenep 3 pamialliiftHoi Oe3mexw,

2111.2 — [mxeHep 3 yIpaBIIiHHS PEaKTOPOM
(mpuckoproBauem, s/1epHO-(I3UYHOI0 YCTAHOBKOIO),
2111.2 — TmxeHep-paIiolior,

2111.2 — TacniexTOp 3 pajialliifHoi Oe3mekH,

2132.2 — Imxenep (0a3a TaHMX),

2132.2 — TlporpamicTt NpUKIaTHUN

2143.1 — Monoamuii HayKOBUH CIIBPOOITHUK
(enexTpoTexHiKa),

2143.1 — HaykoBwuii ciiBpoOITHUK (€JIEKTPOTEXHIKA),
2143.1 — HaykoBwuii cCliBpoOITHUK-KOHCYJIBTAHT
(enexTpoTexHiKa),

2144.1 — Monoamuii HayKOBUH CIIBPOOITHUK
(enexTpoHiKa),

2144.1 — HaykoBwuii ciiBpoOITHUK (E€TIEKTPOHIKA),
2144.1 — HaykoBwuii cCliBpoOITHUK-KOHCYJIbTAHT
(enexTpoHikKa),

2144.2 — TmxeHep 3 pEMOHTY Ta 0OCITYyrOBYBaHHS
ABTOMATHKH Ta 3ac00iB BUMIPIOBaHb aTOMHOT
€JICKTPOCTAHIIII,

2146.2 — Imxenep 3 007iKy Ta 30epiraHHs SIepHUX
MarepiaiB aTOMHOI €JIeKTPOCTaHILI,

2149.2 — [mxeHep 3 eKcIuTyaTallii ycTaTKyBaHHS aTOMHOT
€JICKTPOCTAHIIII.

Ilogajablie HABYAHHSA

Marictp npukiaaHoi (Gi3UKM Ta HaHOMAaTepialiB,
AKUi  3100yB  OCBITY 3a  OCBITHBO-TIPO(QECiiiHOO
nporpamoro «MenuuHa ¢i3uka», 3a yMOB HaOyTTs
BIZIMOBIIHOTO JOCBIiAY, MOXE aJaNTyBaTUCS O HANPSIMIB
CYMDKHOI mpodeciiiHOi AiSIbHOCTI, a TaKOX MOXKe
BCTYIIATH HA HaBYaHHs 3a 3-iM (HAYKOBHUM) pIBHEM JI0
BUIIMX HaBYAJbHMX 3aKJIaJiB 1 HAyKOBUX YCTAaHOB B
VYkpaiHi Ta 32 KOPJIOHOM.

5 —BukjagaHHs TAa OLiHIOBAHHSA

BukjaagaHHga Ta HABYaAHHS

CTYI[CHTOI_ICHTPOBaHC HaB4YaHH:I, MMPAaKTHUKO-
OpiGHTOBaHC HaBYaHHsA. BukinamanHs MMPOBOOUTLCA Y
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BUTIISAAL  JIEKUiH, Ja00opaTOpHUX pOOIT, NPaKTHUYHUX
3aHATH, CEMIHAPChKUX 3aHATh. [lepenbauena camocriiiHa
po0oTa Ha OCHOBI MiIPYYHUKIB, HABYAIBHUX MOCIOHHUKIB
Ta KOHCIEKTIB JIeKI[iif, KOHCYJIbTAIlil 13 BHKJIaZayaMH,
JOCIIKEHHST B Ta00paTopisx, MiATOTOBKA MaricCTepchbKOi
po6otu. Ilix yac ocranaboro poky HaBuanHs 100% wyacy
BIZIBOJUTHCS Ha MPAKTUKY Ta BUKOHAHHS MaricTepChKOi
KBaJiikaIiifHoi poOoTH.

OuiHoBanHA

[MucemoOBI Ta ycHiI eKk3aMeHH, J1abOpaTOpHi 3BITH,
NOTOYHUI KOHTPOJb, 3aXUCT KypCOBHX pOOIT, YCHI
Ipe3eHTallii, 3aXuUCT MaricTepchbkoi KBaidikaiifHoi
poboTwu.

OuiHoBaHHA BiAOyBa€TbCsl 3a JBOPIBHEBOIO, abo
YOTUPHUPIBHEBOIO IIKAJIaMHU.

HBopiBaeBa: 0-49 — «me 3apaxoBaHo», 50-100 —
«3apaxoBaHO».

YorupipaeBa: 0-49 — «uezamoBimbHO», 50-69 —
«3aJI0BUTBEHOY, 70-89 — «100pe», 90-100 — «BiqMiHHOY.

6 — IlporpamMHi KOMNIETEHTHOCTI

InTerpajibHa KOMIIETEHTHICTH

31aTHICTh pO3B’SA3yBaTH HAYKOBI Ta HayKOBO-
TEXHOJIOTIYHI 3a7a4l Ta MpoOJeMH B Taimy3l MPHUKIAIHOT
¢1BuKM Ta HaHOMarepiadiB, 30KpeMa, MeIUYHOI
pamiamiinoi  Qizukm  Ta  Meau4HOi  O10(QI3UKH,
3MIACHIOBATH B I cdepi HAYKOBO-IOCITITHUIIBKY
IITBHICTB, M0 mepeadadae TIMOOKE OCMUCICHHS
HasBHUX 3HaHb, CTBOPEHHS HOBHUX 3HaHb, OBOJIOJIHHS
METOJOJIOTIEI0  HAyKOBOi  JISUTBHOCTI,  TPAKTHYHE
BIPOBAKEHHS OTPUMAHHUX PE3YJIbTATIB.

3arajbHi KOMIIETEHTHOCTI

1. ToTOBHICTH 0 caMOPO3BUTKY Ta camopeanizaiii (3K-
1);

2. 31aTHICTh J0 aOCTPAKTHOTO Ta CHCTEMHOTO MHCJICHHS
it ananizy (3K-2);

3. 3daTHICTP 10  yIpaBJiHHA Ta CHCTeMaTH3aIlil
inpopmarii (3K-3);

4, 37aTHICTP N0 TNHCHMOBOI ¥ YCHOI KOMYHIKaIlil
JICP)KaBHOIO, PIIHOI Ta IHO3EMHOK MOBAMHU JUIsI
po3B’si3anHs BUpoOHUYKX 33124 (3K-4);

5. TOTOBHICTB AiATH B HecTaHmapTHHUX cutyarisx (3K-5);

6. po3yMmiHHS HEOOXiTHOCTI POOOTH 3 JOTPUMAHHIM
BUMOTI' HOPMaTHUBHHX JIOKYMEHTIB 3 OXOPOHH Ipaili y
ranysi Gi3uKH Ta cucTeMu 0XopoHu 310poB’st (3K-6).

daxoBi KOMIIETEHTHOCTI

1. 3partHicTh CaMOCTIHHO IIPOBOJUTH HayKOBI
JOCTI/DKEHHS, CKIaJaTH IUIaH JIOCTHDKEHHSA Ta
OJIep’KyBaTH HOB1 HAayKOBI M MpUKIaTHI pe3ynbTaTH
(PK-1);

2. 3JaTHICTb BUKOPUCTOBYBATH CYYaCHY anaparypy Mnpu
NPOBEICHHI HAYKOBUX JocimkeHs (PK-2);

3. 3JaTHICTH TpaioBaTH y TIpyli Ta KepyBaTH
KOJIEKTUBOM y cdepi cBo€i mpodeciiftHoi MisIbHOCTI
(PK-3);

4. 371aTHICTP BUKOPHUCTOBYBATH METOAM AHAIITHYHOI
00poOKH pe3ynabTaTiB JOCTKEHHS Ta
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maTematuaHoro mMojentoBanus (PK-4);

3IaTHICTh BUKOPUCTOBYBATHM OTPHMaHI 3HAHHA IS
pO3po0KH Ta 3a0e3MeYeHHs MPale31aTHOCTI CydacHUX
CHUCTEM  MEJHMKO-OI0JIOTTYHMX  JOCHIDKEHb  Ta
JIarHOCTUKHU 13 TOTPUMAHHSAM HOPMATHBHHX 3aXO/IiB
Oesmeku ix ekcruryaraiii (PK-5).

7/ — IlporpamHi pe3yJibTATH HABYAHHS

3unanns (3u.)

1.

3ATHICTP TPOJAEMOHCTPYBATH 3HAHHSA 1 PO3yMiHHSA
HAyKOBHMX 1 MaTeMaTUYHHX MPUHIUIIB, HEOOXITHHX
JUISL PO3B’SI3YBaHHS IHKCHEPHHX 33/1a4 Ta BUKOHAHHS
JOCTIDKEHb B Taly3l TEOPETUYHOI Ta MPUKIATHOL
¢13uKkM, MenuyHOi paaianiiHoi (Gi3UKH, MEIUYHOI
6i0¢i3uku, Too (3u-1);

3aTHICTb TPOJEMOHCTPYBATH 3HAaHHA CY4YacHOIO
CTaHy CIIpaB, TEHJEHLI PO3BUTKY, HAlOUIbIII BaXKJIUBI
PO3pOOKHM Ta HOBITHI TEXHOJIOTII B raity3i TEOPETUYHOT
Ta TPUKIATHOT (IBUKH, MEAMYHOI paaiaiiHoi
¢i3uku, MenuuHOiT 0iodizuku, Tomo (3H-2);

3/IaTHICTh MPOJEMOHCTPYBATH MOIIMOJIEH] 3HAHHS Yy
BUOpaHiil cniemianizaii (3u-3);

3IaTHICTh TIPOJAEMOHCTPYBAaTH PO3YMIHHS BIUIMBY
TEXHIYHUX pIIEHb B CYCIUIBHOMY, €KOHOMIYHOMY,
COIIIATTIBHOMY 1 €KOJIOTIYHOMY KOHTEKCTi (3H-4).

YMminns (YM.)

BHOWpATH METO/M 1 MOJICTTIOBATH SIBUIIA Ta MPOILIECH B
QUHAMIYHUX CHCTeMaX, a TakKoX aHali3yBaTH
orpumani pesyastatu (Ym-1);

CaMOCTIHHO TUTaHyBaTH Ta BUKOHYBAaTH
eKCIICPUMEHTH, OIlIHIOBaTH OTpPUMaHl pPe3yJbTaTH
(Ym-2);

3aCTOCOBYBATH 1HbOpPMAIITHO-KOMYHIKaIIHH1
TEXHOJIOTII ~Ta  HAaBUKH  NpPOTPaMyBaHHS ISt
PO3B’sI3aHHS THIIOBUX iH)KEHEPHUX 3aBaaHb (YM-3);
3aCTOCOBYBAaTH OTPUMaHi 3HAaHHA W TIPaKTHYHI
HaBUYKH,  aJanTyBaTd  pe3yabTaTd  HAYKOBHX
JNOCTIDKeHb Tl 4Yac CTBOPEHHS HOBOIO Ta
eKCIUTyaTalii iCHyl04oro MEJMYHOTO JiarHOCTHYHOTO,
TEPaneBTUYHOTO Ta XIPYpridyHOTO YCTATKyBaHHS Ta
HOro CKIQJ0BUX BKJIIOYHO 13 YCTaTKyBaHHSM, MIO
BUKOPUCTOBYE JpKepena I0HI3YI04YOTO
BUIIPOMIHIOBAaHHS Ta paioakTuBHI Marepianu (Ym-4);
3aCTOCOBYBAaTM  3HAHHSI 1 PO3YMIHHS ISt
pO3B’sI3yBaHHS 3a7jad CHUHTE3y Ta aHalli3y €IEMEHTIB
Ta CHCTEM, XapaKTepHUX oOpaHiil cremianizamii (Ym-
5);

3MifiCHIOBAaTH TOLIYK, aHajJi3yBaTH 1 KPUTHYHO
omiHoBaTu iHdopMarriro 3 pisHux mrepea (Ym-6);
e(peKTHBHO MpaloBaTH SK IHAMBiNYadbHO, TaK 1 Yy
ckiaaai komauau (Ym-7);

MOETHYBATH TEOPIIO 1 MPAKTUKY, a TAKOXK MPHUIMATH
pillieHHsT Ta BUPOOJIATH CTpaTerito IiSUIBHOCTI ISt
BUpIIIEHHSI 3aBJaHb CIelianizamii 3 ypaxyBaHHSIM
3arajgbHOIOJICHKUX IIHHOCTEH, CYCHUTHHHX,
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JepKaBHUX Ta BUpoOHUUMX iHTepeciB (YM-8);

9. camocriitHO BUKOHYBaTH eKCTIepUMEHTANIbHI
JNOCTIDKEHHST Ta  3aCTOCOBYBAaTH  JIOCIITHHIIbKI
HaBHYKH 3a npodeciiiHoro Temarukoro (Ym-9);

10. KpUTHYHO TpOAHANI3YBATH OCHOBHI  MOKa3HHUKH
(YHKIIOHYBaHHS CHCTEMH Ta OLIHUTH BHUKOPHCTaHI
TeXHI4HI pitteHHst Ta oonaananus (Ym-10);

11. 3acTocoByBaTH CHUCTEMHHUH MiAXid, IHTETPYIOUU
3HaHHS 3 IHIIMX JUCHUIUIIH Ta BpPaxOBYIOUH
HETeXHIYHI  aCmeKTH, i  Yac  pO3B’sA3aHHSA
IKeHepHUX 3amad  oOpaHoi  cremiamizamii  Ta
HpOBEJCHHS TocipKeHb (Ym-11);

12. aprymentyBatn  BHOIp METOIIB  PO3B’SI3yBaHHS
CHeliagi3oBaHoi  3a7ayl, KPUTHUYHO OLIHIOBATU
OTPUMaHI pe3ylbTaTH Ta 3axXUINaTH T[PHHHATI
pimenns (Ym-12).

Komynikanisa (Kom.)

1. ymiHHS e(peKTHBHO CHUIKYBaTHCh Ha NpodeciiHOMYy
Ta COLIAIbHOMY PpIBHSX, BKJIIOYAIOYH YCHY Ta
MCbMOBY KOMYHIKaIlif0 iHO3eMHOI0 MOBOIO (Kom-1);

2. yMIHHS TIPEACTaBISITH Ta OOTOBOPIOBATH OTPHMaHi
pe3ynbTaTu Ta 3A1MCHIOBaTH TpaHcdep HaOyTUX 3HaHb
(Kom-2).

ABTOHOMIA 1 BiTnmoBigaJabHicTh

(AiB)

1. 3pgaTHICTP amganTyBaTHUCh 1O HOBUX YMOB Ta
caMoCTiifHO mpuiiMary pimmenHs (AiB-1);

2. 3JATHICTh YCBIIOMJIIOBAaTH HEOOXIAHICTh HaBUaHHS
BIIPOJIOBXK YCHOTO JKUTTS 3 METOK IOTIHOJICHHS
HaOyTHX Ta 3700yTTS HOBUX (haxoBuX 3HaHb(AiB-2);

3. 3IaTHICTh BIANMOBIZAJIBHO CTABUTHCH JIO BUKOHYBAHOT
poboTH Ta  gocATaTM  TOCTAaBIIEHOI  METH 3
JOTPUMAaHHAM BEUMOT Tpodeciiinoi etuku (AiB-3);

4. 31aTHICTh NEMOHCTPYBATH PO3YMIHHS 3acaj OXOPOHH
npaiii, eaeKkTpooesneku Ta ix 3actocyBanus (AiB-4).

8 — PecypcHe 3a0e3neueHHs peaJi3ailii nporpamu

CrnenudgivyHi XapakTepucTUKHA
Ka/JpoBOro 3a0e3ne4eHHst

KagpoBe 3a0e3neueHHs OCBITHBOI Mporpamu
CKJIaJa€ThCsl 3 MpOo(ecopchbKO-BUKIAAALBKOTO CKIaay
kapenpu  «MeauuHOi  QI3MKK  Ta  OlOMEIUYHHX
HaHotexHoJoriii» HHI «Di3uko-TexHiunui dakynbrer»
XHY imeni B.H. Kapas3ina.

[IpakTuKO-Opi€EHTOBAaHUI  XapakTep  OCBITHBOI
nporpaMu  mependavae IUPOKY y4dacTh  (paxiBIliB-
NPaKkTUKIB 3 MpPOBIAHUX HaykoBuX ycraHoB HAH
Vkpaitm Tta AMH  Vkpainm, 1mo  miacuioe
CHUHEPIreTUYHUN 3B’SI30K TEOPETUYHOI Ta MPAKTUYHOT
ATOTOBKH.

100%  mpodecopchbKO-BHKIAJAIBKOTO  CKIALTY,
3aISIHOTO JI0 BHKJIQJaHHS Mpo¢eciiHO-OpiEHTOBAHUX
JMCLUIUTIH, MalOTh HAyYKOBI CTYIEHI 3a CHeliaJIbHICTIO Ta
BiAIOBIZAIOTE BHUMOIaM, BH3HA4YeHUM JlineH31HHIMHU
YMOBaMHU NPOBAHKEHHS OCBITHBOI TisSTIbHOCTI.

Crnenngiuni xapakTepucTUKH
MaTepiaIbHO-TEeXHIYHOI 0
3a0e3ne4eHHs

HaBuanHs cTyneHTiB MeauuHildl paianiiHii
¢G13ulll MPOBOIUTHCS CHUTBHO 3 [HCTUTYTOM METUYHOi
paniosorii iM. C. II. I'purop'eBa HAMH Vkpainu Ta
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[HctuTyTOM crmHTHIALIHEX MaTepianie HAH Ykpainu
3 BUKOPUCTAHHSIM HACTYITHOTO OOJIAAHAHHS: MEIWYHUN
JTiHIHHUN TpHUCKOpIOBau eJeKkTpoHiB, 6 MeB Varian
Clinac  600C; poraliliHO-KOHBEPreHTHUII  TraMMa-
TeparneBTHuHuil amapar, Co-60 (1.25 MeB) POKYC-
AM; ramma-tepaneBtuunmii amapar, Co-60 (1.25 MeB)
Eckert & Ziegler BEBIG Multisourse; peHTreHiBChKUI
CUMYIATOp 3 (YHKIIEI0 KOMIT'IOTepHOi ToMmorpadii
Varian Acuity; nepecyBHe PEHTI'CHIBCHKE JIIarHOCTHYHE
ycratkyBanHs Radius R-9; nBa  yHiBepcampHUX
no3umeTpa i KiiHigHoi go3umerpii PTW UNIDOS-E;
JIB1 TEPMETUYHI 10HI3aI[IiHI KaMepH I METaBOJIbTHUX
Ny4KiB (POTOHHOTO 10HI3YIOUOTO BUIpOMiHIOBaHHS PTW
30013; nB1I TrepMeTHMYH1 IOHI3alliiHI Kamepu JUIs
MEraBOJIbTHUX  NYYKIB  ()OTOHHOTO  10HI3YyIOYOTO
BunpomintoBanHss PTW  30010; HamiBopoBiIHUKOBI
nerekropsl PTW T9112 ta PTW T9113 mist in-vivo
JO3UMETpii MpsAMOI KUIIKM Ta CEYOBOIO Mixypa 3
BOYJIOBaHOIO JI03MMETPUYHOIO cucTeMoro Multisourse;
NO3UMETpuYHuN  BojsHud  gantom PTW  MPI
PhantomTank; nozumerpuunuit Boasuuii ¢pantom PTW
MP3-M Phantom; yHiBepcadbHa CHCTEMa IUTAHYBaHHS
paniotepamnii Varian Eclipse; cuctema ruianyBaHHs AJist
opaxitepanii Eckert&Ziegler BEBIG SagiPlan; cucrema
3a0e3nedeHHs KiiHiuHOI nmo3umetpii PTW  Mephysto
MC2.

B naGoparopisx, mTpu3HAYEHWUX JJIs1 HaBUYAHHSA
CTYJIGHTIB MeaW4Hid Olodi3uili, HasBHE HACTYITHE
TOJIOBHE 00yaTHaHHS CIIEeKTPOhIyOopUMETPH
ShimadzuRF-6000 (ShimadzuCorp., Japan) ta Perkin
Elmer LS-55 (UK) i Bu3HAYEHHS iHTCHCHBHOCTI
dayopecueHItii Ta 30ymkeHHs (criekTpu Ta 3D-criekTpn)
pO3unHIB MOJEKyI; crekTpodoromerpu ShimadzuUV-
2600 (ShimadzuCorp., Japan), Unispesc 2
(Germany/China) Ta C®-46 (OAO «JIOMOy, Pocis) 3
peKMMaMH aBTOMATUYHOTO CKaHYBaHHA Yy 3aJaHOMY
iHTEepBaii 1oBxxHuH XBUIb, pH-MeTp Mettle Toledo EI20-
Kit gms BumiproBanHs pH  Oiosoriyaux  3paskis;
dnyopecuentanii Mmikpockon JIFOMAM-I 3 nudposum
okymsipoM Cigeta; ontuunuii Mikpockon “buonam™70-/11
3 uudpoBuM okyisapom Cigeta Ta ONTHYHUNA MIKPOCKOT
MBC-9; amapar s MIBUAKOTO  MEpeMilTyBaHHS
pO34MHIB (TOMOT€HI3allii) opraHiuHUX MoJekyn Vortex;
Baru aHamituuHi AB623 CE Vibra ta AS 220.R2
Radwag BucOkOro kiacy TOYHOCTI 31 cHeliaJbHUM
CTOJIOM; amapaT sl eKCTpy3ii JIMiHUX HaHOBE3UKYI
LiposoFast-Basic LF-1, Avestin (UK); obnagHanHs st
BUMIpBaHHS MiKpoeneKkTpodopesy, sKe CKIATAE€ThCA 3
reHepaTropy, ammepMeTpy, BOJbTMETPY, ONTUYHOTO
MIKPOCKOITY, CIELUIbHOT KaMepu Ul PIAKUX 3pa3KiB Ta
€JIEKTPO/IIB; JBOX nabopaTOpHUX LHEHTPUPYT;
CYNEPKOMM'IOTEP JUISt MOJIEKYJISIPHO - TMHAMIYHUX

10




po3paxyHkiB, skuii Mae rpadigauii npouecop NVIDIA
GeForce, 1m0 /103BOJSE MPOBOJUTH  PO3PAXYHKH
MIKPOCEKYHHOI JMHAMIKKA OUIKiB; YCTaTKyBaHHS ISt
renp-QiabTpanii (po3aiieHHs OUIKIB 32 MOJIEKYISPHOIO
Macol0); YCTaTKyBaHHS (KIOBETH) Al MIKpoJianizy —
BUMIpPIOBaHHSI KOHCTAHT 3B'SI3yBaHHS MallUX JITaHIIB 3
Oimkamm;, akBaauctwisiTopu “Jlamexko” Ta J12-10;
BUTSDKHI magH.

Jlnst BUKOHAHHS KBaJlipiKaIifHUX poOIT CTYHEHTIB
3aCTOCOBYETHCSI  YCTaTKyBaHHS ~ HaBYAJIbHO-HAYKOBHX
nabopatopiii HHI «®@i3uko-rexniuanii dakympreT». Ilin
yac BUPOOHMYOI Ta NEPEIUIIIOMHOI IPAKTUK CTYACHTH
MarTh MOXJIMBICTH Ha0yTH HABUYOK HAYKOBOi pPOOOTH
Ha Cy4aCHOMY HayKOBO-TE€XHOJIOTTYHOMY OOJIaHaHHI
IIPOBITHUX HAYKOBHUX YCTaHOB MicTa XapKiB, 30KpeMma,
Incturyry menmunoi papmionorii im. C. IL. I'purop'eBa
HAMH  Vkpaiun, [HCTUTYTY — CUMHTHISALIHUX
MmarepianiB HAH Ykpainu Ta HarionansHoro HaykoBoro
ueHTpy "XapKiBCbKHH ~(PI3UKO-TEXHIYHMM 1HCTUTYT"
HAHY, B sixomy BeayTbcsi poOOTH 31 CTBOPEHHSI HOBHX
JETEKTOPIB Al NOTped MEeAWLMHHU, po3poldiieH "rapsauyi
Kamepu" Ui BUPOOHUIITBA MEAUYHUX Pa/il0i30TONOB Ha
MIPUCKOPIOBaYax 3aps/DKEHUX YaCTHMHOK Ta 3aBEPILEHO
OyIIBHMIITBO YHIKaJIbHOTO YyCTaTKyBaHHS 'mKepemo
HEUTpPOHIB" HA OCHOBI MIJKPUTUYHOI 300pKH, IO
KEPYETHCS TIPUCKOPIOBAYEM EJICKTPOHIB 1 3a JOMOMOTOIO
HEUTPOHHUX KaHaJIIB MOXE BUKOPUCTOBYBAaTUCH Y
MEIUYHIN pajioTeparii.

CrnenudgivyHi XapaKkTepuCTUKH
iHpopMaiiHOr0 Ta HABYAJILHO-
METOIUYHOro 3a0e31neYyeHHs

Bukopucranss BIpTYyaJIbHOTO HaBYaJIHHOTO
cepeIoBUIIa XapKiBCbKOTO HAI[IOHAJILHOTO
yHiBepcuteTry iMmeni B.H. Kapaszima Ta aBTOpChKHX
Ppo3po0OK MPodecoPChKO-BUKIIAAANBKOTO CKIIAMTY.

9 — AkaaeMiyHa MOOLIBHICTD

HaunionajgbHa KpeauTHA
MOOLIBHICTH

Ha ocHOBI JABOCTOpOHHIX JOTOBOPIB  MIX
XapKiBCbKUM HallioHaJIbHUM YHiBepcuTeToM iMeHl B.H.
Kapasina Ta iHIIMMU yHIBepcUTETaMH Y KpaiHu.

MikHapoaHA KpeauTHA
MOOLIBHICTH

Ha ocHOBI JOBOCTOpPOHHIX  JIOTOBOPIB  MIDX
XapKiBCbKMM HaIliOHaJbHUM yHiBepcUTeTOM iMeHi B.H.
Kapazina Ta HaBUQJILHUMU 3aKJaJlaMU KpalH-NapTHEPIB.
30kpeMa B paMKax WICHCTBA B €BPOINEHCHKUX CHCTEMax
saepHoi Ta TepMosiaepHoi ocsitu (European Nuclear
Education Network (ENEN) ta European Fusion
Education Network (FuseNet)).

HaBuyanHns iH03eMHHX
3100yBaviB BUIIIOI OCBITH

MosknuBe, Micis BUBUEHHSI KypCy YKpaiHChKOT MOBHU

10. IepeJiik KOMIOHEHT OCBITHLO-NIPOdeciiiHOl /HAYyKOBOI MporpamMu

10.1. Iepenix komnoneHnt OI1

Ta IX JIOTiYHA MOCTiA0BHICThH

Koxn v/

KommoneHnTH ocBiTHROI porpaMu (HaBYaJIbHI Kinbkicte ®opma
JUICIMILTIHY, KYPCOBI MPOEKTH (POOOTH), TPAKTHUKH, KpE/IUTIB MiJICYMKOBOTO
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kBasidikamiina podoTa) KOHTPOJTIO
1 2 3 4
0O060B’s13x0Bi komnonenTu OI1
OK 1 I'mo6anpHiI MpoOIEMU CYy9acHOCT1 3 3aJIiK
OK 2 MoBH NPUKIIAJHOTO IPOrPAMYBAaHHS 3 €K3aMEeH
OK 3 TexHonorii  po3MOAUIEHWX  CHUCTEM  Ta 3 eK3aMeH
napaenbHi 00UUCICHHS
OK 4 MeToI1 MeIMKO-010I0TIYHUX JTOCITIHKCHb 6 €K3aMEH
OK 5 ®i3uka 6i0MOJIeKyI 5 eK3aMeH
OK 6 BupoOHnua npakTuka 15 3aJiK
OK 7 [TepenaumuioMHa mpakTHUKa 6 3aUTiK
OK 8 CriericeMinap 9 3aJTiK
3arajabHui 00CAT 000B’A3KOBUX TUCIHHUILITIH 50 kpenutiB EKTC
BubipkoBi komnonenTu OI1

BB 01 UMHHMKY YCHIIIHOTO MPalleBIAITyBaHH 3a 3 3aJIiK

¢daxom / [lengarorika BUIIOT HIKOJIH

Bubipkosuit 610k 1 (cneu. kypcu paxoeozo cnpamysanns «Meduuna gizuxa»)

Bb 1.1 Jlo3umeTpis 10HI3yIOUOTO BHUIPOMIHIOBAHHS / 6 3aJIiK
biodizuka KIITHHY 1 BTOPUHHUX MTOCEPETHUKIB

BE 1.2 Menuyna Bizyamnizamist / MeToau n1oCmimKeHHs 4 eK3aMeH
6ioMeMOpaH

BE 1.3 Komm’roTrepHe MoiemtoBaHHST B MEUITMHI Ta 5 eK3aMeH
6iogorii / Komm'torepHuii aHasi3z 610MoJIeKyII

Bb 1.4 ®di3uuHi npuHIMIY pagioTepanii / CuHepreTuka 7 3aUTiK

Bb 1.5 Tomorpadis 3 10HI3YIOUMM BHIPOMIHIOBaHHSM / 5 eK3aMeH
Meroau 6ioiHXKeHEP1T

Bb 1.6 | MonekynsapHa 6ioJiorist Ta reHeTHKA / 5 eK3aMeH
MaccrnekrpoMeTpist

Bb 1.7 dizuka 6ioMmeMOpaH Ta 6i0HAHOTEXHOJIOTT / 5 3aUTiK
30H/10B1 HAHOTEXHOJIOTIi B €JICKTPOHIITI

3arajbHuii 00cAT BUOIPKOBUX M CHHUILTIH 40 kpeputu EKTC

3ATAJIBHAM OBCAT OCBITHBOI ITPOT'PAMUA 90 kpemutie €KTC

10.2. CrpykrypHo-noridyda cxema OII.
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Mosu npuxnaonoeo
npozpamysani

Texnonoeii poznodinenux
cucmem ma napanenvi
obuucnenna

—

Memoou
MeOUKO-OIONO2IUHUX
00CNIONCEHD

Disuxa biomonekyn

Ho3umempis ionizyiouo2o
eunposinioeanns / biogizuka

HAHOMEeXHONO2IT € eneKmpoHityi

11. ®dopma arTecranii 3100yBaviB BUILOI OCBITH
Atecraniisi BUIyCKHUKIB crnerianbHocTi 105 «IIpuknagna ¢izmka ta HaHOMAaTepiaan»
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MPOBOAUTHCS Yy (opmi 3axucTy KBalidikaniiiHoi Marictepcbkoi pobotu. [lo 3axucty
JOTYCKAIOThCSA JIMIIEe Ti poOOTH, fAKI YCHINIHO NPOHIIIM OOOB’SI3KOBY MEPEBIPKY
BUKOPHUCTAHHSIM AHTHUIUIAriaTHOI iHTepHET-cucTeMu Strikeplagiarism.com (BJIacHICTh KOMITaHi{
Plagiat.pl) Ha HasBHICTH 3aMIO3WYEHB 13 TEKCTIB, MPUCYTHIX B 0a3ax yHIBEpCUTETY, 0a3ax 1HIINUX
BHINMX HABUAJIBHUX 3aKIadiB Ta B [HTEpHETI. ATecTallis 3MIHCHIOETHCS BITKPUTO 1 IMyOITI9HO.
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ATecrallist 3aBepUIyeThCS BUAAYEIO TOKYMEHTIB JEP’KABHOTO 3pa3Ka MPO MPUCYHKEHHS

3100yBady BHWINOi OCBITM CTymeHs Marictpa 31 cnemianbHOCcTi «[Ipukmamna ¢isuka Tta
HaHOMaTepiaim», OCBITHO-TIpodecina nmporpama «Meaudna Qizukay.

12. MaTpuus BiANOBiAHOCTI MPOrPaMHUX KOMIIETEHTHOCTE
KOMIIOHEHTAM OCBITHbOI IPOrpaMu
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DK-1 ° ° °

DK-2 ° ° °

DK-3 ° °

DK-4 ° ° °

dK-5 ° ° °

13. MaTpuus 3a0e3neyeHHs NPOorpaMHux pe3yabTatiB HaBuyaHHs (ITPH)
BiINOBIAHNMHU KOMIIOHEHTAMM OCBITHHOI IPOrpaMu
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