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JIUCT NOT'OAKEHHSA
OCBiTHbO-TIpOhecifiHol mporpamu

PiBeHb BHILIOI OCBITH Hpyruii (marictepcbkKui)

I"any3p 3HAHDb 10 Ilpupoauuyl HayKu

CrenjanpHICTE 105 I'lpuknagga ¢izrka Ta HaHOMAaTEPiaIu
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INIEPEAMOBA
PO3POBJIEHO
Pobou4oto rpyrnorwo HaykoBo-metonuuHol Komicii creuiansrocti 105 «[Ipuknanna
(izuka Ta HaHOMAaTepiaau» y CKIai:

AHJApYIIaK | — rapast, [I.T.H., mpodecop Kadeapu
AHaromii [TOH

CrenanoBuu

Kounup - K.T.H., JIolleHT Kadenpu [TOH
AHaTonii

IBaHOBHY

Jlaba I'anHa | - K.T.H., qoueHT Kadenpu [TOH
IletpiBHa

bpux Tapac | -a.¢.-M.H., fupekrop lncturyry dizuxu
IBaHoOBMY KoHAeHcoBaHuX cucreM HAH Vkpainu
Boponsik -JI.T.H., 3aBi/lyBay Biaaiay @izuxo-
Tapac MEXaHIYHOIr0 IHCTUTYTY

IBaHOBHY im.I".B.Kapnenxa HAH VYkpaiuu

BakiB -II.T.H., npod., reH. qupekrop Haykoso-
Mukona BHp06Hquro nianpuemcrsa «Kapa»
Muxa#noBuu |

["apaHT OCBITHBOI IpOrpamu qﬁ( e’ [".B. [Nonexinok

—— (nianuc) / (npi3BHiLe, iHiianm)
IIpoekT OCBiTHBO-NpOGeciiHOl TporpaMu OOrOBOpeHMII Ta cXBajeHUil Ha
3acinanHi BueHoi paju HaBYAIbHO-HAYKOBOTO iHCTUTYTY HPHUKIAAHO! MATEMATHKM
Ta (pyHIAMEHTATbHUX HAYK

IpoTokon No 4’4 BIL« ~2 » i 2022 p.
["onosa Buenoi pagu IMOH ﬁ e [1.4. Ilykay
trizmic) (mpizBHuLE, iHiLiAMH)

3ATBEP/DKEHO TA HAJTAHO YMHHOCTI
Hakasom pexropa Harionanstoro yHisepeuteTy «JIbBiBChbKa MOTITEXHIKA
Bim « 2k » CE) 2022 p. Ne 434 -4 —4p.

[ls ocsitHpoO-mIpodeciiina mporpama He Moike OyTH MOBHICTIO 400 4acTKOBO
BIATBOPEHA, THPAXKOBaHa Ta pO3MOBCIOUKEHA Oe3 103Boly HauioHaabHOro
yHiBepcuTeTy «JIbBIBChKA MOMITEXHIKaY.




gl s et 3 a By 2 2

1. IIpodinb nporpamu «IIpukaaana gizuka» 3i cneuiaanuocri 105
«IIpukaagHa pisuka Ta HaHOMATEpiaW» 32 APYrUM (MaricTepecbKHM)

piBHEM BHILOI OCBiTH

1 —3araabHa ingopmanis

IToBHa Ha3Ba 3aKaaxy
BHIIOY OCBITH TA
CTPYKTYPHOIO
migpo3aiay

Hauionanbuuii ynieepenrer «JIbBiBebKka nostitexnika»

Pisenn Bumiof ocBiTi

Hpyruii (Marictrepcbkuit) piBeHb

Crynens BHIOi ocBiTH

Marictp

I'anaysp 3HAHB

10 IMpupoaunyi Hayku

CreuiajabHicTh

105 Ilpuknanna ¢i3uka Ta HaHOMATEpialu

Odiuiiina Hazsa
OCBITHBOT mporpamMu

IMpuxnagHa dizuka
Applied Physics

OobmexenHs mono popm
HABYAHHSI

bes obmexeHb

OcBiTHs kBagidikanis

MaricTp 3 npuknanHoT hi3uku Ta HaHOMaTepianip

Ksamidikauisi B qunsiomi

Cryninb BUL1OT 0CBiTH — Marictp
CrenianpHicTt — 105 IMpuknagna ¢izuxa ta HaHOMaTepiain
OcsiTHs nporpama — [lpuknana ¢izuxa

Onuc npeamernoi
obaacTi

O6’ckm. (i3uuHi IIpoLecH, ABHINA | CHCTEMH, HAYKOEMH] TEXHOJIOTII,
(isuko-ximiuHi IpoIlecy B eHepreTHYHUX cUcTeMax, (i3nyHi
MPUHIKAIN QYHKIIOHYBaHHS | pO3POOKH IPHIIa/iB, anapaTypy Ta
obnannanus, Gisuumi 3acaai po3POOKU, OTPHUMAHHS i 3aCTOCYBAHHS
HaHOMaTepiais.

Line nasuannus: niaroroska (axiBuiB, 31aTHUX B yMOBAX HAYKOBO-
TEXHIYHOTO IPOrPecy CYCHiNbCTBA Ta PUHKY MTPAIli, OLiHIOBATH
MOTEHIIal HAYKOEMHHX TEXHOJIOTIH Ta BUPIIIYBaTH KOMILIEKCHI
IPAKTHYHI IPOOJIEMH A0CTIDKEHHS (Pi3suYHuX 06’ €KTIB, CHCTEM,
MPOLECIB 1 ABMII Ta IX IHHOBALIAHOIO 3aCTOCYBAHHS /ISl [IOAATBIIOT
npoceciiiHol Ta HAyKOBOT Kap’epu.

Teopemuynuii 3micm npeaMeTHOT 06J1aCTi: TOCITIKEHHS HOBHX
(isuunmX Ta i3HKO-XIMIYHUX SIBMIIL Ta X 3aCTOCYBAHHS JUTS
Po3po0KH IHHOBANIHUX HAyKOEMHUX TEXHOJIOTiH i MaTepianis,
30KpeMa HaHOMAaTepiasliB, NpUIIaJIiB, anaparypu Ta o61a HAHHS.
Memoou, memooura ma mexnonoeii: MeToM cy4acHoro (i3HIHOro
CKCIICPHMEHTY, METOIH JOCIIKEHHS (Qi3HuHuX Ta (i3HKO-XiMIUYHNX
BJIACTUBOCTEH MaTepiaiiB Ta BUMIPIOBAHHS KPUTHUHUX (Qi3HYHHX
IapaMeTpiB MaTepialis Ta 06’ ekTiB, 06po0Ka pe3ybTaTiB
CKCIIEPUMEHTIB B yMOBaX 3HAYHOI HEBM3HAYEHOCTI HOTO MapameTpis,
METO/IH 00UrCITIOBabHOT (Bi3HKK Ta Ximil, MeToan cumysanii Ta
MOJIeNOBaHH (isHyHMX 00’ €KTIB Ta MpoLEeciB, NporpaMHi 3aco6u
NPOEKTYBAHHS Ta KOHCTPYIOBAHH.

Inempymenmu ma o6aradnanns; Marepiany st GisHYHAX JOCILTKEHD,
B TOMY YMCJIi HAHOMATEPialu Ta HAHOCTPYKTYPH, yCTATKYBAHHS JUIS
EKCIIEPHMEHTANBLHUX J0CIIUKEHD Ta XapaKkTepu3arlil (Gpisnynux

00’ €KTIB, PEYOBHH | TEXHOJIOTIUHHUX MPOLECIB, KOMIT IOTepHI [1aKeTH
MOJIE/IIOBaHHS (Di3MIHMX 00’ €KTIB | MpOIIECiB.

AxajnemivyHi npasa
BHITY CKHHKIB

[Ipojioeskenns naBYaHHs Ha TPETHOMY (OCBITHBO-HAYKOBOMY) piBHI
BHIIIOT OCBITH

Obcesar kpeauris EKTC,
Heo0XiqHuX 1151

Junnom Marictpa, ogunnunnii, 90 kpenuris €KTC,
TepMiH HaB4aHHs 1,5 poku,




3100y TTH

APYroro
(maricTepcbkoro)
CTYIeHs BHINOT OCBITH

Misimym 35% o6cary ocBiTHBOT porpamMu Mae GyTH CHPSIMOBAHO ISt
3100yTTs 3arajibHUX Ta cHewianbHux ((paxoBUX) KOMIETEHTHOCTEH 33
CHEMIaTBHICTIO, BU3HAYCHHX CTAHIAPTOM BHIIOT OCBITH.

HasiBHicTh akpeauranii

AxpeautoBana MOH Vkpainu

Iuxa/pisens HPK Vkpainu — 8 pisens, QF-EHEA — npyruit rmk,
EQF-LLL — 7 piBens
Ilepexymonn HasBuicTs cTynens O6akanaspa

Mosa(u) BUKJIAIaHHSI

YkpaiHcbka MOBa

OcHOBHI MOHATTS Ta IX
BH3HAYCHHS

B oceitHBo-npodeciiiniil nporpami BUKOPHCTaHO OCHOBHI MOHATTS Ta TX
BM3HAYCHHS BIANOBINHO 10 3akoHy Yipaitu «I1po BuLLy OCBiTY».

2 — MeTta ocBiTHBOY IporpamMu

Hamatm Teopetwuni 3HaHHS Ta NpakTHYHi YMiHHS | HaBHYKH,
JOCTaTHI IS YCIIIIHOrO BHKOHAHHA TpodeciiHnx 060B’I3KiB 3a
cnetiansuictio 105 «[Ipuknagna ¢isuka Ta Hanomarepiamm» 3
crieuianisanicro npukiagHa Gisuka Ta MiATOTYBATH CTYICHTIB JUIs
IOJAJIBIIOTO IpAlEBIAIITYBaHHS 3a 0OPAHOIO CIIeIiaNbHICTIO

3 - XapaKTepHCTHKA 0CBITHLOY NporpamMu

IIpeamerna obaacrn
(rany3s 3HaHb,
cneniajbHicTh)

Ipupoannyi nayku, [puknanna disuka ta nanomarepiasu

Opienrariist ocBITHBOT
Iporpamu

Opicnranist qocaigmKenns. AKIEHT Ha 0COOHCTICHUX i I'PYIOBHX
KOMIIETEHTHOCTSIX; aKIIEHT Ha aHasli3 KOMII FOTEPHHX CHCTEM, a TAKOXK
KOMIT"FOTEPHE MO/IEIIIOBAHHS IIPOLIECIB pO3POBIEHHS IPUKIATHAX
iH(pOpMANiHHEX CHCTEM, CHCTEM I1iAITPMMKH IPHIHSTTS PiLeHb,
aHaIl3y Ta CHHTE3Y JIaHHX | 3HAHb.

OcHoBHuii dokyc
OCBITHBOI MporpamMu Ta
cneuiaaizanii

Ocairabo-npodeciiina nporpama Mae 1Bi IpaKTHYHI JiHii — npuKIagHa
(isnka (HaHOMaTEPiaNO3HABCTBO), NPUKIATHA (i3nKa (HaHOMarepiau
JUIA IPHCTPOIB HAHOEJIEKTPOHIKH Ta CIIHTPOHIKH).

Kniouosi cnosa: TIPUKIIAITHA ®I3MKA, HAHOMATEPIAJIU,
MOJIEKYJISIPHA EHEPT'ETHKA, HAHOEJIEKTPOHIKA,
EHEPT'OOIIAJTHICTD, HETPATULIIMHA EHEPI'ETHUKA,
OITTHUYHI TEXHOJIOT'TI, IHJIYKOBAHI OITTUYHI EGEKTH.

3n00yBay BHILOT 0CBITH
BYHTBCH

[TpoBoanTH KOMIUIEKCHI 0CTIIKeHHS, SKi MONAraloTh y PO3YMiHHI i
3HAHHSX BIIOMHX (i3HUHHX BJACTMBOCTEHl 06’€KTa AOCITiIKEHHS Ta
(i3MKO-XIMIYHEX SBHII B TEXHOJOTIYHHX IpOLECaX; OynyBaru
Gisuko-matemaTnuni Momeni sBMIL | mpouecis y Me3o- Ta
HAHOCHCTEMAX, CHEPrOreHEPYIOYHX Ta  CHEProNepeTBOPIOIOYNX
MPUCTPOSIX; aHAi3yBaTH BIACTHBOCTI HAHOMATEPIialiB Ta MOXKJIHBOCTI
IXHBOT 3MiHM [T BUPILICHHS 38184 IPUKJIATHOT Qi3HKH.

OcobuBocTi nporpamu

3arajioMm € 2JiHii .

Jliniz 1. @ispune MaTepiallo3HABCTBO B IPHCTPOSX I'€HEepyBaHHS,
MEPETBOPEHHS 1 HAKOITHYEHHS,

Jlinig 2. OCHOBH KOMII'IOTEPHOTO Ta KBAHTOBOrO OGYHUCIICHHS B
HAaHOTEXHOJIOTISX,

A0 II

4 — 3paTHiCTH BUNY CKHUKIB
aleBJIAIITYBAHHA TA [10a/1bIIOT0 HABYAHHS

IlpupaTHicTs 10
NpaueB/IAMTYBAHHSA

PoGoui micus B yniBepcuTerax abo HayKOBHX OpraHi3amisX, HAyKOBI
nocaan y cepi KOMyHikalii, ynpaBIiHHS Ta DOCIiIKEHb: HAYKOBO-
JOCII/IHI Ta HAYKOBO-BHUPOOHHMYI KOMMaHii, JepyaBHi ycraHosw, IT-
KOMIIaHIT, KOHCYJIBTYBaHHSI.

IToganbime HABYAHHS

[IpaBo Ha NpONOBIKEHHS OCBITH 38 TPETHOMY (OCBITHBHO-HAYKOBHM)
piBHeM BUIIOT ocBiTH Ta HaGyTTs KBaniQikauii oktop dinocodii




S — BukJaaganus Ta OLiHIOBAHHS

Bukaagpanns ra

lloeHanHsa nekuill, MpaKTHYHUX 3aHsATh, KOHCYJBLTALIH, CaMOCTIHHOL

HABYAHHSA poboTH i3 po3B’A3yBaHHs NPOOJIEM; BHKOHAHHS MPOEKTIB, 1abopaTopHi
poOOTH, KOHCYNbTAllil i3 BUKIAZAYaMH, IIATOTOBKA MAriCTEpPCHKO]
KBatiikanifinol podoTH.
OuninwBaHHA Exsamenn, 3aniku, HOTOYHMII KOHTPOJb, 3aXHCT KYpPCOBHMX MPOEKTIB
(pobiT), 3axucT KBatipikaniitHol Maricrepehkol poboTH.
6 — IlporpamMHi KOMIETEHTHOCTI
InTerpaabua 3narHicTh pO3B’A3yBaTH CKJIaHI CIeNiali3oBaHi 3a1a4i Ta NpaKTHYHI

komneredTHicTs (IHT)

npobneMu miJg uyac npodeciiiHol AiSUIBHOCTI y ramysi npHKIagHOT
(hisuku Ta HaHOMaTepianiB abo y mpomueci HaBYaHHsI, IO Mependayae
3aCTOCYBaHHsA  TeOpi  Ta  MeTOAIB  HpUKiafHoi  (i3HKH,
1 XapaKTEPH3YIOThCs KOMIIEKCHICTIO Ta HEBH3HAYEHICTIO YMOB.

3aranpHi
KomnereHTHOCTI (3K)

1. 3patHicTh 0 MHCBMOBOI Ta yCHOI KOMYHiKauii ykpaiHCBKOIO Ta
AHIJIHCHKOIO (UM 1HIIIOI0) MOBAMHU;

2. 3natHicte HaByaTMcs, cpuiMaTH HaOyTi 3HAHHA B TpeAMETHii
o0s1acTi Ta IHTErpyBaTH iX i3 yiKe HasBHUMH;

3. YMminna GyTH KPUTHYHHM Ta CAMOKPUTHYHHM JUIS PO3YMiHHS
(axTopis, AKi MarOTL MO3UTUBHHH YH HEraTHBHHUI BILUTHB HA KOMYHi-
KaLlilO, Ta 3/1aTHICTh BU3HAUMTH Ta BPaxyBaTH 1i (akTOpy B KOHKpET-
HHX KOMYHIKallIHHUX CHTYaIisX;

4. 31aTHICTh 3MilCHIOBATH MOIIYK Ta aHATi3yBaTH iH(OPMALLIO 3 pi3-
HUX JDKEpe;

5. Habyrrs rHyukoro croco0y MHCIIEHHS, SKHH Ja€ MOMIHBICTE
3pO3yMiTH H pO3B’s3aTH MpobJIeMH Ta 3a1a4i, 30epirarodn mpH 1bOMY
KPUTHYHE BIJIHOIIEHHS J0 YCTAIEHHX HAYKOBHMX KOHIIEIIIif;

6. YMiHHs pO3B’3yBaTH ITOCTABJIEH] 3aJ1a4i Ta MPUHMATH BiAmOBiHi
00IpyHTOBaHI pillTeHHS,

7. YMiHHS NPOBOAMTH AOCTI/DKEHHS HA BIAMOBIAHOMY piBHi, MaTH
AOCJIHAIBKI HABUYKH, IO BHSBISIOTECS Y 3JaTHOCTI (OPMYBaTH
(pobusium mpesenTauii, ab0 NMpeICTaBIIAIOYH 3BITH) HOBi NPOJYKTH B
rajysi npukiagHoi (Gisuky, BUOHpATH HaJIeXKHI HAPAMH i BimoBimmHi
METOJIM UL IX peasisanii, Oepyun 10 yBaru HasiBHi pecypeH;

8. YMiHHA nmpamoBaTH CaMOCTIHHO 1 B  KOMAHMI, 3aTHICTE
KOMYHIKYBATH 3 KOJIEraMH y MHTAHHAX Fany3i 00 HAyKOBHX JOCST-
HEHb, K HA 3arajlbHOMY PiBHI, TaK | Ha pIBHI CriewiaicTiB;

9. 3HaHHs Ta po3yMiHHs IPeAMETHOT 06J1acTi Ta posyMiHHs (paxy;

10. Yminns aymatd abCTpaKTHO, 34ATHICT /10 aHANTi3y Ta CHHTE3Y, IO
JI03B0J1s1€ (DOPMYITIOBATH BHCHOBKH (MiarHO3) JUIsl Pi3HHX THINB CKJIaJ-
HHX YIPABIIHCBKMX 38/1a4, 3[ifCHIOBATH IIAHYBAHHS, aHANi3, KOHTPOIb
Ta OLHIOBaHHSI Bl1acHOT poOOTH Ta poOOTH IHIIKX 0cif;

11. YMiHHS ~ fmiITH 3 COWIaNBbHOIO  BiANOBijanbHicTIO  Ta
IrPOMaJSAHCEKOKO CBIIOMICTIO;

12. HaBuuku BHKOpHCTAaHHSL [HQOPMALIHHMX Ta KOMYHIKATMBHHX
TEXHOJIOTIH, BIPOBAMKEHHS KOMII'IOTEPHHX [POrpaM Ta BHKOPHC-
TaHHS ICHYOYHX.

DaxoBl KOMIIETEHTHOCTI
crneuianasuocri (PK)

1. KonuenryaneHi 3HaHHS 0OpPO CydyacHi TeHAEHUIT PO3BUTKY i
HaHOIIbII BaXJIMBI HAyKOBI JOCATHEHHs B 006J1acTi NpHKIagHOL
(i3ukn Ta HaHOMaTepiais;

2. 3HaHHg | pO3yMIHHS CydaCHHX HAyKOBHX Teopili i meroxis, Ta
BMIHHS X e(eKTMBHO 3aCTOCOBYBAaTH JJIs CHHTE3y Ta aHaNi3y
HAHOMATepialiB Ta BUPILIEHHS 3a/1a4 IPHKJIAJHOT (Pi3HKH;

3. 3narHicTh BMKOPHUCTOBYBATH 3aKOHH Ta NPHHUMIHN (DI3HKH Y
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MOEJHAHH] i3 TNOTPIOHMMH MATEMATHYHMMM IHCTPYMEHTaMH UL
BHPILLIEHHS 3a/1a4 NPUKJIaHOT (PI3UKK Ta HAaHOMaTepilalo3HaBCTBa;

4. 3patHicTe (OPMYIIIOBATH, aHali3yBaTH Ta CHHTE3YyBAaTH PIIIEHHS
CKIaAHMX HenepeadauyBaHUX 3a1ad i mpoOiieM y cCleliali3oBaHuX
chepax mpodeciitaol aisutbHOCTI a60 HABYAHHS;

5. 31aTHICTh IHTETPYBaTH 3HAHHS 3 IHIIUX AUCLHMIUIIH, 32CTOCOBYBATH
CHUCTEMHMH Ii[IXiZi Ta BpaxOBYBaTH HETEXHIYHI acleKTH IpH
pO3B’si3aHHI IHXEHEPHHX 3a/1a4 Ta IPOBEIEHHI JOCIIIKEHb Y rasysi
NPUKJIAIHOT (PI3HKH Ta HAHOMATEPialiB;

6. 3HaHHS OCHOB OXOPOHH Mparli, BUPOOHHUYOI caHiTapii i moxexHol
Oesnekd 1pH opradizanii BHPOOHHYOI 1 HAYKOBO-AOCIIAHHLBKOL
MiSTIBHOCTI

7. 3nandg (i3sHYHUX 3aKOHIB i IPHHIUIIB, MOKJIAAEHUX B OCHOBY Jiil
CYYacHHX BHMIPIOBAJIBHUX [IPUCTPOIB;

8. 3maTHICTE PO3YMITH 1 BpaxOBYBaTH COLIIbHI, €KOJOTIYHI, €THYHI,
€KOHOMIYHI acleKTH, L0 BIUIMBAIOTH HA (JOPMYBAHHS IIOTOUHHX Ta
NEePCHeKTHBHUX PILICHD;

9. 3parmicte ckiazatd, odQopMmIIIOBATH 1 oOmepyBaTH HayKOBO-
TeXHIYHOK JIOKYMEHTALlI€I0 Ha CydYacHi Marepiand i TeXHOJOTi4Hi
npouecH X BUpoOHUITBA

10. Yminnsa inentudikyBaTH, Kiacu(pikyBaTH Ta OnucyBaTtH pobory,
MOB’sI3aHy 3 MPUKIAIHOIO (i3MKOIO Ta HaHOMAaTepiajaMH, LUIIXOM
BHKOPHCTAHHS QHATITHYHHX METO/IIB 1 METO[IB MOJIEIFOBAHHSI.

®daxoBi KOMIIETEHTHOCTI
npodeciiiHoro
cnpsimyBanus (PKC)

Baok 01

1.1. 3maTHICTH MPOBOJUTH KOMILICKCHI JOCHIJKEHHS, KA BKJIIOYaE
PO3yMiHHSL 1 3HAHHS BiJIOMUX (DI3UUYHUX BJIACTHBOCTEH 00’€KkTa
IOCITIKeHHS Ta (PI3HKO-XIMIYHHX SIBHUII B TEXHOJIOTTYHHX MTPOIECax;
1.2. 3garuicts moOyayBatu (i3MKO-MareMaTH4Hi MoOJeNl SBHIL i
MpOLECIiB Yy Me30- Ta HAHOCHUCTEMAaX, EHEProreHepylunXx Ta
CHEProNePeTBOPIOIOYNX TPHCTPOSIX;

1.3. 3narHicTh  aHamisyBaTH  BJIACTMBOCTI  HaHOMaTepialiB  Ta
MOXKJIMBOCTI TXHBOI'O 3aCTOCYBaHHs [JIsl BUPILIEHHS 3a/1ay MPUKIaIHOL
bizuku,

1.4, 3parHicTs po3poOMTH  CXeMy TEXHOJIOTIYHOTO  IpoIecy,
MOCJIIJIOBHICTh HOrO BUKOHAHHS Ta [apaMETPH PEIKHUMIB, BU3HAYUTH
nepesik TeXHOJIOTIYHOIO yCcTaTKyBaHHs, HeOOXiIHOTO Juis pearisamil
po1ieCy.

buoxk 02

2.1. 3gatHicTh moOyayBaTH MaTeMaTH4yHI MojeNl (PI3HYHHX CHCTEM,
eextiB, sABHIL 1  @poueciB y  Marepiajiax, IPHCTPOsX
HAHOEJIEKTPOHIKH Ta CIIIHTPOHIKH;

2.2.3pmarHicTh  pO3pOONIATH ~ KOMITIOTEpHI  IporpaMe  JJIs
MOJIENIIOBaH sl  (PI3HYHMX cHcTeM, e(eKTiB Ta BHKOPHCTOBYBATH
OCHOBHiI TexHiuHi Ta IicHyKYl mporpamHi 3aco0H o00poOneHHs
CHTHANIB i 300pa’keHb AJIS1 aHAJIi3y Pe3yJ/IbTATIB €KCIEPHUMEHTAIBHUX
BMMIPIOBaHb, 3aCTOCYBATH [PHUKIAAHI MaTeMAaTH4HI [aKeTH JUIs
MOJIEJIFOBAHHS Ta aHalli3y 00 €KTIB JOCITIHKCHHS;

2.3. Po3yMiHHd MIPUHIIUITIB (hyHKIIIOHYBaHHS OCHOBHHX
eJIEKTPOTEXHIYHHX TaA €JICKTPOHHUX MPUCTPOIB, CHCTEM aBTOMATHKH,
MPOBEACHHS METPOJIOTIYHOIO KOHTPOJIIO Ta TECTYBaHHS;

2.4, 31aTHICTL 3ampONOHYBATH TEXHOJOIYHY CXEMY OJCpKaHHS
MmarepiaiB  HAHOCJIEKTPOHIKM  Ta  CIIIHTPOHIKH,  IIPOBOAMTH
KOMIUIEKCHI JOCIKEHHs! IX BJIACTHBOCTEH.
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7 — IIporpamMHi pe3yJibTaTH HABYAHHS

3nanusn (3H)

1. 3HaHHs (i3HIHOI MPUPOAM SIBHIN OTOYYIOUOTO CBITY, (i3HMYHHX
BJIACTHBOCTEH pPEYOBHH Yy pI3HUX arperaTHUX CTaHax, BIIIHB
30BHIIIHBOTO CCPEIOBHIIIA HA MPOLHECH Ta CTaH CKIaJIHUX CUCTEM;

2. 3HaHHA TEOPETHMYHOrO OIMCY BIACTHBOCTEM Ta NpolLeciB, fKi
BiIOyBalOTBCS y pPEUOBHHI, MOOYIOBM aJeKBaTHHX MOJEJed Ta
IIPOTHO3YBaHHS MOBEAIHKH pi3HuX (i3uuHUX 00’ €KTiB;

3. 3HaHHS TEOPETHYHHX Ta [PAKTHYHHX AaclEKTiB OCHOBHHX
TEXHOJIOTIYHHUX CToco0iB oJepikaHHss Ta OOpPOGIEHHS PEYOBHH JUIS
3abe3ne4yeHHs NOTPIOHMX BIACTHBOCTEH MaTepiaiiB i BUpoOiB;

4. 3HaHHA OCHOBHHX MOB IPOTPaMyBaHHS, YHCEIbHUX METOMIB NS
PO3B’M3aHHS 3afad HAyKOBO-AOCIIJIHHILKOTO Ta TEXHOJIOTIYHOIO
Xapakxrepy;

5. 3manHd  MeToAiB, 3aco0iB  mporpamMHOro - 3abe3nedeHHs
KOMIT'FOTEPHOIO  NPOEKTYBAHHS, MOJENIOBAHHS Ta pO3PaxyHKy
(bisuuHUX BJACTHBOCTEH Ta TEXHOJOTIYHHX IPOLECIB MIPH OJIepPIKAHHI,
0bpobienni Ta MoMdikanii maTepianis;

6. 3HaHHsS EKOJOTIYHHX YHHHHKIB I8 OLIHIOBAHHS IIKIJUIHBHX
HACJIAKIB BUKOPHCTAaHHS 0OpaHHX TEXHOJIOriH Ta MaTepiaib.

7. 3HaHHA OCHOBHHMX METOJIiB MaTEeMaTHYHHX PO3PAXyHKIB Ta aHANi3y,
PO3B’A3yBaHHsA 3aJa4 Ta OTPUMAHHA AHAJITHYHMX 3aJeXkKHOCTeH Ta
YHCEIIPHUX 3HAYEHb;

8. 3HaHHA TEXHIYHHX XapaKTePHCTHK THIIOBHX Ta HECTAHAAPTHHX
BUMIpIOBAJIBHUX ~ CHCTEM, BOJIOJIHHS METOJMKOIO IOCTAHOBKH
(pI3HYHOrO EKCIIEPUMEHTY;

9. PO3ymiHHS BIUIMBY TEXHIYHMX JIOCSTHEHb Y HAHOMATEPIaIO3HABCTBI
Ta HETPAIMIINHHIE eHepreTHIli B CYCIIIBHOMY, E€KOHOMi4HOMY,
COLIAJILHOMY 1 €KOJIOTIYHOMY KOHTEKCTI;

10. 3uaHHs OCHOBHHX METO/IB 3MCHIICHHS E€HEProCHOKMBAHHS Ta
JIONIBHOCTI  BUKOPHCTAHHS  HETPAIMLIMHUX JOKEpeN eHeprii vy
pO3p0O0JIIOBAHMX TEXHOIOTIYHHX CXEMaX Ta KOHCTPYKIIISX;

I1. 3HaHHA KOMI'IOTEPHMX TEXHOJOIIH I aBromarusauii Ta
YIPaBlIiHHsA (i3HYHUMM JOCTIDKCHHSAMH, 3HAHHS MIiKpPOMPOLECOPHOT
TEXHIKH AJIs1 aBTOMAaTH3aMii (i3HYHMX BUMIipIOBaHb;

12. 3nanHs Teopii I MpaKTHKH 3aCTOCYBAaHHS HAHOOG €KTIB y pi3HHX
rajyssax nNpuiano0y1yBaHHs Ta €HEPreTHKH.

Yminns (YM)

1. 3acrocoByBaru HaOyTi 3HaHHS 1 PO3YMIHHS s ineHTHpikari],
GopmymoBaHHS 1 BHpIICHHS 3aBjaHb NpPHKIaAHOT (i3HKH Ta
HaHOMaTepialo3HABCTBA;

2. 3acToCOBYBaTH 3HAaHHS Ta HaAOYTi HABHYKH [ PO3B’SI3aHHS
SKICHMX Ta KIIBKICHHX 3a7a4 [pH BHKOHAHHI pOGIT HAyKOBO-
JOCITIIHULBKO] TEMATHKH T4 B YMOBaX peajibHOIO BUPOOHHITBA;

3. TlomosHioBaTH ¢BOI 3HaHHS B raiay3i mNpukianHoi ¢isuka i
CYMDKHHMX HayK, OyTH TOTOBHM JO 3MiHM HA4yKOBOrO i HAyKOBO-
BUPOOHHYOro npodhimo cBoel mpodeciHHoT JisILHOCTI;

4. 3100yBaTH 3HAaHHA 3a JIONOMOrOH iH(GOPMALIMHUX TEXHOJIOTIH,
BUKOPHCTOBYBATH B [PAKTUYHIH  JiSJIBHOCTI  HOBI  3HAHHS
Oesmocepeanbo  nos'sizadi 31 cheporo  mpodeciitnol  pisnbHOCTI,
PO3LIMPIOBATH # orjimbIIoBaTH CBi HAYKOBHIT CBITOIIS;

5. Ha ocHoBi ¢i3uynux saxomiB i Bimomux (aktiB gatu sKicHy
(hizuuny IHTEepIIpeTaLio pe3yJIbTaTiB EKCIIepUMEHTATIbHUX
BUMIPIOBAHb,

6. BusHauatu wmicue JOCHDKYBAaHMX sIBHIN 1 (i3MuHMX 00’ €KTiB B
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CHCTeMI 3HaHb JaHoi obnacti nmpuknamHoi ¢i3uku, OLIHIOBATH iX
HayKOBY HOBH3HY;

7. OuiHioBaTH, iHTeprpeTyBaTH BHXIAHI [JaHi AJi CHHTE3y HOBHX
MaTepiajiiB Ta BUPOOIB, TEXHOIOTTYHHX MPOLECIB;

8. OuiHOBaTH TEXHIKO-€KOHOMIUHI Ta €KOJIOTIYHI  HACIiAKH
BUKOPHCTAHHS THX YM IHIIHX PEUOBHH Ta MaTepiayiB, TEXHOIOTTYHHX
3aco0iB, sKi 3a0e31e4yI0Th HeOOXi/IHI OKA3HUKM AKOCTI;

9. [lpamoaty  Ha  cyuacHii  KoMI'roTepHiii  Texmimi  Ta
BHKOPHCTOBYBATH CIIEliali30BaHe IporpamHe 3abe3NnedeHHs Jyis
NPOCKTYBAHHS, MOJEIIOBAHHS Ta PO3PAXYHKY OCHOBHHX ()i3HYHHX
BIIACTHBOCTEH NOCII/KYBaHHX 00’ €KTIB Ta TEXHOJIOTTYHHX PEXKUMIB;
10. Camocriitro Bukonysatu (izsuko-TeXHIUHI HAyKOBI JOCIIDKEHHS 3
METO0 OITUMI3alii mapamMeTpiB 00'€KTIB i MPOLECiB 3 BUKOPHCTAHHSIM
CTAaHOApPTHHX 1 CcHeliajJbHO pO3pPOOJICHUX IHCTPYMEHTAIBHHX i
MPOrpaMHUX 3aco0iB;

11. OunixroBaTH MexaHiuHi, TeXHOJOrIYHi, (I3HYHI BIACTHBOCTI,
CTPYKTYpPY Ta (a3oBui CKJIaJ JOCTIDKYBAHHX uM  OJIEP)KYBAHHX
PEUOBHH 1 MaTepiajiB 3 BUKOPUCTAHHIM CYyYaCHHX TEXHIYHHX 3aco0iB
Ta METO/IHK;

12, llpencrapaatu  pesyibTatd  J0CHIDKEHb y dopmi  3BiTiB,
pedepatis, nmyOuikaliiii i npeseHTaniii;

13.  ®opmymoBaTH  OCHOBHI  BHMOTH 0 KOHCTPYKLiHHOrO
3a0€3NEUCHHS, CYMICHICTP AKTHBHHX 1 HEAKTHBHHMX KOMIIOHEHTIB
IPHUCTPOIO, YMOBH XIMIYHOI Ta €JIEeKTPOXIMIUHOI CTIHKOCTI eleMeHTIB
KOpIycHOl 0a3, IPHHIMIH KOMIAKTYBaHHS Ta TIepMETH3allii,
IPHHIHIOBI CXEMH KOHCTPYKLIHHOrO BHpILICHHS, 110 3a0e3MedyroTh
HalBHMIIly BiJIa4y aKTHBHOI [iJICUCTEMH TIPHCTPOIO;

14. BuxopucroByBatu Iifodi CTaHAapTH W HOPMATHBHI JOKYMEHTH Y
IPAKTHYHIH TiSIBHOCTI,

15. KopuctyBatucr  nepiojpkepesiaMi  HayKOBHX Ta  KyJIbTYpHHX
JIOCSITHEHB CBITOBOT IUBLII3aIlil;

16. Bpaxosysatu npouecu coLianbHO-MOMITHUHOT icTopii Ykpainu,
MPaBoBI 3acajd Ta E€THYHI HOPMH Y BHpPOOHMYIA Ta coLiaNbHIN
JUSUTBHOCTI.

Komymnikauis (KOM)

1. VMiHHS CHijKyBaTHCh, BKJIIOYAO4H YCHY Ta IHCBMOBY
KOMYHIKaliI0 YKPaiHCBKOIO Ta IHO3€MHOK MOBaMH (@HIJHCHKOIO,
HIMEIBKOIO, ITaNlifCHKOI0, (hpaHIly3LKOIO, iCIaHCHKOIO);

2. 3paTHiCTh BHKOPHCTaHHS PI3HOMAHITHHX METOMIB, 30KpeMa
Cy4acHuX iH(QOpPMAUIHHUX TEXHOJOTIH, /UIs e(EKTHBHO CIIiIKYyBaHHS
Ha npodecifHOMY Ta COIiaIbHOMY PIBHSIX.

ABTOHOMIsN
i BixnoBinaawbHicTs (AiB)

1. 3pjarHicTh ycBimOMIIIOBATH HEOOXiIHICT HABYAHHS BIPOIOBIK
YCBOTO JKHTTSA 3 METOIO HOriuOiIeHHs HaOyTHX Ta 3100yTTS HOBHX
(haxoBHX 3HAHD;

2. 3maTHicTb BIANOBIZANBHO CTABHTHCH /10 BHKOHYBAHOI po6oTH,
CAMOCTIHHO mHpUMaTH pilleHHs, JOCATATH IOCTABJICHOI METH 3
JOTpUMaHHAM BUMOT nipodeciitHol eTHKH,

3. 3naTHICTL JAEMOHCTPYBATH PO3YMIHHS OCHOBHHMX €KOJIOTYHHX
3acaj, OXOPOHHM mpani Ta Oe3MeKH JKUTTCAISIBHOCTI Ta iX 3acTocy-
BaHHS.

8 — PecypcHe 3a6e3neuenns peasizauii nporpamu

Cnenudiuni

82 % HayKOBO-IeNaroriyHuX MpalliBHUKIB, 3aMiSHUX [0 BHUKJIaJaHHSI
y
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XapaKTepPUCTHKH npo(eciiHO-0piEHTOBAHMX JUCIHILIIH 3i CHeIiabHOCTI
KaJIpPOBOro 105 «IIpukiajna dizuka Ta HaHOMATEpPiATM», MAIOTh HAYKOBI CTYIIEHI
3a0e3neveHHs Ta BUCHI 3BAHHSI.

Cneuudivmni Bukoprcranns cydacHoro o0namHaHHS JUIS  TEXHOJNOMIYHEX |
XapaKTePHCTHKH HayKOBHX JIOCJIIDKEHb NPOBIAHUX KOMIaHii, 30kpema «ECO Chemiay
MaTepiajabHoO- (Hinepnanmu), «Avantes» (Himepnanmu), «Edinburgh Instrumentsy
TeXHIYHOro (Scotland)

3a0e3nedeHHs

Cneungiuni Buxopucranns BipTyansHOro HaBYAILHOTO cepenoBMINa Harionas-
XapaKTepPHCTHKH HOro yHiBepcuteTy «JIbBiBChKA IOMITEXHiKAa» Ta ABTOPCHKHX
indopmaniiino- pO3p0oOOK HayKOBO-IEAArOriYHMX TIPAIliBHHKIB.

MEeTOJHYHOIr0

3a0e3MeYeHHs

9 — AkageMiuHa MoOLIBHICTD

Hauionanbua kpeaurna

MOOIIBHICTH

Ha ocmoBi  sBoctoponmix  joroBopis Mk  HarioHaabHHAM
yHiBepcuteToM  «JIpBiBCBKA  momiTexHika» Ta  yHiBepcuTeTamm
Ykpaiuu.

Mizknapoasa kpeaurHa

MOOIIBLHICTL

Ha ocuoBi  gBocToponHiXx — goroeopiB  Mik  HarioHaJbHHM
yHiBepcuTeTOM «JIbBiBChKa MONITEXHiKa» Ta BHUIIUMH HABYAILHUMH
3aKJIaiaMu 3apyOKHUX KpaiH-apTHEPIB.

HaBuanus iHo3eMHuX

3100yBa4iB BHINOY
OCBITH

MoskiuBe, micist BUBYEHHS KYpCy YKpaTHChKOT MOBH.

2. Posnoain 3micty
0CBITHBO-TIpOdeciiiHOl mporpamMu

3a rpynamMu KOMIIOHEHTIB Ta HHKJ/JIAMH MiATOTOBKH

OGear HaByaILHOTO HABAHTAKEHHS 37100yBada BULIOT OCBITH
(KpenuTiB / %)
No O00B’s13K0BI Bubipkosi
- /1_1 Lyt miaroroBku KOMIIOHEHTH KOMIOHCHTH Beroro .
OCBITHBO- OCBITHBO- 33 BECh TEPMiH
npodeciiinol npodeciiinol HaBYAHHS
IporpaMu IIPOrpamMu
1 2 3 o 5
ke | Humrastamsor 3/3,3 3/3,3 6/6,7
I IFOTOBKH
2. | Tmer mpodeciirol 64/71,1 20/22,2 84/93,3
i ATOTOBKH
S0 SABECH Bcpuii 67/74,4 23/25,5 90/100
HAaBUAHHS




3. IlepeJiik KOMIIOHEHT OCBITHLO-NpogecifiHOT nporpamu

Kon Hazga xomnonenrta OI1 O06csr ®opma
KOMIIOHEHTa B | MiJICYMKOBOI'O
KpeanTax KOHTPOJIHO
CKTC
1 2 3 -4
O00B’s13K0BI KOMIIOHEHTH O0CBITHBO-TIpogeciiiHol mporpamu
I Luxn 3aeansnol niocomoexu
CK! | ExoHOMIKa i ynpaBJIiHHS [AIPHEMHHIITBOM 3 eK3aMeH
Beworo 3a nuka | 3
1. Luxn npogheciunoi niozomosxu
CK2 | Hanomarepialo3HaBCTBO €K3aMeH
CK3 | IIpocTopoBa aHi30TpoMis iHAYKOBAHKUX (i3MYHMX 3aTIK
IIPOIIECiB
CK4 | CneKTpoCKOMiYHi I0C/II/DKEHHS MaTepiaiB 5 eK3aMeH
CK5 | Tepmo- Ta hoTOJIEKTPUYHI SBHUINA B TBEPAMX TiJax 5 eK3aMeH
CK6 | di3uka aHI30TPOIHKX cepenosuil (pazom 3 KP) 7 3aJiK
CK7 | HaykxoBo-gocianuii npaktukym (pazom 3 KP) 5 3aJiK
CKS8 | diszuka i rexHosorist Hanocucrem (KP) 2 3aJTK
CK9 | IlpakTHKka 3a TeMOI0 MaricrepchKoi KBasidikauiinol 9 3a7IiK
poboTu
CK10 | BuxonanHs Marictepcpkoi kBajtiikaiiisoi poboru 18 BKP
CK11 | 3axucT MarictepcpKoi kBatidikaniitnoi po6oru 3 KE
Beworo 3a nuka: | 64
Pazom 060B’s3Kk0BI KOMIIOHeHTH: | 67
BubipkoBi koMnoHeHTH ocBiTHLO-npodeciiinoi nporpaMu
1 Huxn 3azanbHoi niocomoexiu
3 3aiK
Beboro 3a nuki: | 3

Bubipkosi 6,10kH KOMIIOHEHTIB

I Hukn npogheciinoi niocomosku

Komnonenmu eubipkosozo 610ky 1. Dizuune Mamepianoznascmeo 6 nPpUCMpPOsx 2eHepyeanisl,

nepemeoper i Haxkonuvenns

B11 | IlpucTpoi MOJIeKYJISIpDHOT €HEPreTHKH HOBOIO MOKOJIIHHS | 5 €K3aMeH

B12 | ®izuka i TEXHOJIOTISI HAHOCHCTEM 3 eK3aMeH

B13 | ©yHKUiOHAIBHI MaTepiaid MOJIEKYJISIPHOI €HEPreTHKH 5 eK3aMeH
Beboro 3a nuka: | 15

Komnonenmu subipxosozo 6aoxy 2. Ocrnosu komn tomepno20 ma k6anmoeoz2o 06yucieHHs 6

HAHOMEXHONO2IAX

B21 | KoM roTepHi nporpamu i aHaii3y aHi3oTpormil 5 €K3aMeH
IHIYKOBaHHX ONTHYHHX ¢()EKTIB

B22 | HanoimxeHepist KOMIO3HTHHX MaTepiain 5 eK3aMeH
B23 | OcHOBH KBaHTOBOTO IIPOrpaMyBaHHs 5 €K3aMeH

Beboro 3a nuka: | 15

BubipkoBa KoMnoHeHTa 0cBiTHbO-podeciiiHol mporpamu
1. Lukn npogheciunoi niocomosru
5 3aTiK
Pazom BubipkoBi komnonenTu: | 23
Pasom 3a ocBiTHBO-nIpodeciiiny nporpamy: | 90
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4. ®opma arecrauii 3100yBaviB BHIOI OCBITH

ArecTallis 3100yBayiB BUIIOT OCBITH — Li¢ BCTAHOBJIEHHS BiANOBIJIHOCTI PiBHS
Ta 0OCsATYy 3HAHb, YMIHb Ta KOMIIETEHTHOCTEH 3700yBaya BHUINOI OCBITH, SKa
HABYAETHCS 3@ OCBITHBOIO IPOrPAMOI0, BUMOIaM CTaH/JapTiB BUIIOI OCBITH.

ATtecranis  BUIMYCKHUKIB  cmermiansHOcTi 105 «Ilpuknagna  disuka Ta
HAaHOMATepialin» IMPOBOMAUTHECS Yy (GopMi 3axucTy OakagaBpChKoi KBaidiKamiiHOi
pobOTH Ta 3aBeplIyEThCS BHAAYEI0 JOKYMEHTIB BCTAHOBJIEHOrO 3pa3ka mpo
MPUCYDKEHHS 1M CTyIneHs OakanaBpa 3 IPUCBOEHHSAM KBamidikaiii: bakamaBp 3
npuknafHol (i3ukd Ta HaHomarepialiB. Atecralisd 3AIMCHIOETBCS BIAKPUTO 1
myOJIIYHO.
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S. MaTpuus BianoBiAHOCTI NPOrpaMHHUX KOMIETEHTHOCTEI
HaB4aJIbHHM KOMMOHEHTaM OCBITHBOI IPOrpamMu marictpa 3i cneuiajbHoOCTI
«IIpuknaana ¢isuka Ta HaHOMaTepiaU»
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7. CTPYKTYpPHO-/10Ti4Ha cXema ocBiTHBO-podeciiinoi nporpamu «llpukiagna

(izukay» 3i eneuianbrocti 105 «Ilpukaaana diznka ra HanHomaTepianu» 3a Apyrum

(MaricrepcbKHM) piBHEM BHIIOT OCBITH

I-i cemecTp

ExoHoMmika i
ylpaBjiHHS
HUUIPHEMHHIITBOM
(3 KpeamTH)

baoxk 0101

11-if cemectp

Jucuumiina ais
BHOOpY
(3 kpenutu)

Hanomatrepiano-
3HABCTBO
(6 KpeauTH)

JlucuuIiiga s
BUOOPY (5 KPe/TUTH)

[[pocTopona
AH130TPOIIisI
IH/IYKOBAHUX (DI3UUHHX
npoliteciB (4 KpeJiuTH)

HaykoBo-nociiinui
MPaKTHKYM
(3 xkpeauTn)

Cnexrpockonivni
JIOCIZKEHHS
Marepiaais (5 KpeanTin)

HaykoBo-1ociiinuit
npakTukym KP
(2 kpeauTH)

[11-# cemecTp

Tepmo- ta

(oroeneKTprUHi sIBHIIA

B TBEPAMX Tljlax
(5 KpeauTH)

[Tpucrpot
MOJIEKYJISIPHOT
€HEPreTUKH HOBOTO
HOKOJIHHS
(5 KxpeauTiB)

[lpakruka 3a Temoto
MaricrepebKol
KBastidikamiiHor
poborn

(9 KpeJtTiB)

@i3uKa 1 TEXHOJIOrS
HAHOCHCTEM
(5 KpeauTiB)

Bukonanus
MaricTepehKol
KBaJTIpiKkamiiHoi
poOOTH

(18 kpeauTie)

di3MKka aHI30TPOITHUX
CCPEIOBHILL
(5 KpeauTiB)

Di3zuka 1 TexHosoris
Hanocucrem KP
(2 xkpesTH)

JaxucT marictepebkol
kBaJidikaniiinol
poborTn
(3 KpejTH)

Di3uica aHI30TPOTTHHX
cepejlouin KP
(2 kpenuTH)

@OyHKIIOHAIbHI
Marepiaiu
MOJIEKYJISIPHOT
CHEepPreTHKH
(5 kpeauTiB)




8. CTpyKTYpHO-JI0riYHa cXema ocBITHRO-Npodecifinoil nporpamu «Ilpukiaana

¢piznka» 3i cneuwianbHocTi 105 «Ilpukiajana ¢giznka Ta HanomaTepiajin» 3a Apyrum

(MaricrepcbKHM) piBHEM BHILOT OCBITH

[-if cemectp

Exonomika i
yIIpaBJIiHHS
MIIPHEMHHIITBOM
(3 KpenuTH)

Hanomatrepiaso-
3HABCTBO
(6 KpenuTH)

[IpocToposa
AHI30TPOITis
IHIYKOBAHHUX (PI3MUHHX
npoteciB (4 KpeuTH)

CHeKTpOCKOMIvHI
JOCIIKEHHS
marepiaiis (5 KpeauTiB)

bBuok 0102

[I-it cemecTp

Jucuuriina s
BubOpy
(3 xkpeautTH)

Jlucnumiza st
BUOOpPY (5 KpeauTH)

HaykoBo-jtociijinui
PAKTHKYM
(3 Kpe/TH)

HayxoBo-jociianui
npaktukym KP
(2 KpeauTu)

[11-it cemecTp

dizuka 1 TexHOJIOr s
nanocucrem KP
(2 kpeauTH)

IIpakTuka 3a TemMor0
MaricTepebKot
KBaTi(iKainHoT
poboTu
(9 KpeJMTIR)

Tepmo- Ta

(hoTOCIEKTPHUYHI SBUIILA

B TBEP/MX TUIAX
(S KpenuTn)

Di3uKa aHI30TPOITHHX
cepeloBHLIL
(5 KpenuTiB)

di3uKa aHi30TPOMHUX
cepenosui KP
(2 KpesTH)

KoMt torephi

Mporpamu JUIsl aHalizy

aHizorpornii

IHIYKOBAHHX ONTHYHHX
eekTiB

(5 xkpeauTiB)

Bukonanns
MaricrepebKkol
KBatiikaiiiHol
podoTH
(18 kpeauTin)

HanoimxkeHepis
KOMITO3HTHHX
Mmarepiais
(5 KpenuTiB)

3axucer maricrepebKoi
kBadidikaniiinoy
poboTH
(3 Kpe/uTH)

OCHOBH KBAaHTOBOI'O
POrpaMyBaHHSI
(5 KpeHTiB)

16




