HAIIIOHAJIbHUIM TEXHIYHUI YHIBEPCUTET YKPATHI
«KUIBCHKUH HMOJITEXHIYHUN IHCTUTVYT imeni ITOPSI CIKOPCHKOT'O»

HABYAJIbHO-HAYKOBHWI ®I3UKO-TEXHIYHUM THCTUTY T

3ATBEPIDKEHO

MeToauyHO0O paaoro
KIII im. Iropst Cikopcbkoro
(mpotokoin Ne BIT«__ » 2025 p.)

®-KATAJIOT
BUBIPKOBUX HABUAJBHUX JUCIHUIIJITH
[MUKJIY TPO®ECIHHOI NIATOTOBKHA

AJ1s1 3100yBaviB CTyneHsl J0KTopa (pinocopii
3a OCBITHBO-HAayK0BOI0 nporpamoro «llpukiaanna giznka»

3a cneniajabHicTio 105 [pukiaaana ¢gizuka Ta HaHOMAaTepiaIU

YXBAJIEHO:

MeToan4YHOI0 pasioro
KIII im. Iropst Cikopchkoro
(mpotokon Ne 5 Big «06» 03.2025 p.)

Buenoro pagoro HH OTI
KIII im. Irops Cikopchkoro
(mpotoxost Ne 1 Bim «27» ciunst 2025 p.)

Kwuis — 2025



JIMCUMIUTIHM  BUIBHOTO BHOOpY CTYAEHTIB (BMOIPKOBI IMCLMILIIHM), CIPSIMOBaHI Ha
3a0e3nedyeH s 3arajbHUX Ta (PaxoBHX KOMIETEHIIM 3a crneuianbHicTIO. OOCiIr BHOIPKOBHX
HABYAIBHUX TUCIUIUIIH CTAaHOBUTH He MeHIne 25% Bif 3aranpHoi KimbkocTi kpeauTiB €KTC.
Bulip nucnumiiin perniameHTyeThesi «llonokeHHsSM mpo peasizalliio MpaBa Ha BUIbHHUI BHOIp
HaBUAJIbHUX JAWcUUIUIIH 3700yBadamMu  Bumoi ocith KIII iM. Irops Cikopcbkoro»
(https://osvita.kpi.ua/node/185).

@-Karamor MicTUTh aHOTOBAaHHMH TepeniK BHOIPKOBUX AMCIUILUIIH, SKi, BIIMNOBITHO IO
OCBITHBOI ITporpamu, 6epyTh y4acTh y popMyBaHHI (HaXOBUX KOMIETEHTHOCTEH.

[lin yac HaBuaHHS HaA JPYroMy Kypcl TPEThOrO PiBHS BULIOI OCBITH (AOKTOp ¢inocodii)
3100yBa4 Mae 00paTu 3 HHOTO 3 TUCITUILIIHU.

Bubip aucummiin 3IiHCHIOETBCS Y BECHSHOMY CEMECTpi MEepIIoro Kypcy B CHUCTEMI
«my.kpi.uay.

[epenik mo3Ha4yeHb

Kadenpu:
o — kadepa npukiIagHoi (Hi3uKu

JAucummuting 1yis BUOOpy

Tpemiil (ocinnit) cemecmp
Jucyunnina Kadgheopa Cmop.
CriemiaJibHi TJIaBM CY4aCHOTO MaTepiajJo3HAaBCTBA 1D 3
Coenmiasy (i3UKH IIa3MHU I1d 4
di3uKa KOHJICHCOBAaHUX CEPEAOBHIIL 11D 5
CreiianbHi aBu Pi3HKH KUBUX CHCTEM 11D 6

Yemeepmuil (6ecuanuil) cemecmp

Jlucyunnina Kadgheopa Cmop.
MeTonu TOCIIHKEHHS €J1eMEHTHOIO CKJIAy METAMIIB Ta CIJIABIB () 7
BukopucTaHHs MpOrpaMHUX HMAKETIB B HAYKOBUX JIOCIIKEHHSIX 11D 8
®di3uka HEPIBHOBAKHUX CUCTEM 11D 9
CreniajabHi IT1aBU T€OPii TEIIIOOOMIHY 11D 10
CriertiaapHi INIaBH MPHUKIJIATHOT ONTUKY Ta OTOHIKU 1D 11
HaHO30H70BI METOAM  MIarHOCTUKH  HAIMIBIPOBIAHUKOBUX Ta 1D 12
JIEJIEKTPUYHUX MaTepiajiB
CreriajabHi DNIaBU TiaporasoguHaMiku 11D 14
SIBUIIA IEPEHOCY B MIKPO- T4 HAHO-PO3MIPHUX CHCTEMAX 11D 15




CIIEHITAJIBHI ITTABU CYYACHOI'O MATEPIAJIO3HABCTBA

Kadenpa, sika 3a6e3neuye
BUKJIaIaHHA

[MpuknanHoi pizukn

PiBeH® BUIIOT OCBITH

TperTiii (noxTop dinocopii)

Mokl 0OMeKEHHS
CrewiaabHOCTI, IS IKHUX
aIanTOBaHA AUCIUIUTIHA

be3 oOMexeHn
105 nmpukitagaa ¢i3uka Ta HAHOMaTepiaIn

Kypc, cemectp

2-# Kypc, 3-it cemecTp

OO6csr AUCIMILTIHU Ta PO3MOILT
TOJIMH ayAUTOPHOI Ta
CaMOCTIHHOI poOOTH

3aranbpHa KUTbKicTh: (4 kp.) 120 rom.
Jlekuitinux 3aHATh: 29 rox.
[IpaxkTnaamx 3adaTh: 13 TOI.
Camocriiga pobora: 81 ro.

MoBa BUKJIQJAHHS

YKpaiHCbKa

Bumoru 10 moyaTky BUBYCHHS
JUCHUILIIHA

Jucuuriina  BMMarae  3HaHb 3 3araJlbHUX  KypCiB
MaTeMaTUYHOTO aHali3y, MaTeMaTU4YHOi JIOTiKH, MaTeMaTHYHOTO
MOJICIIIOBaHHS, TEOpii WMOBIPHOCTEH Ta MAaTEeMaTHUYHO! CTATUCTUKH,
JHIMHOTO Ta HEJIHIMHOTO MPOrpamMyBaHHs, a TAKOXK KOMIUIEKCHHX
(h13UKO-XIMIYHHX JIOCIKCHb.

1o Oyme BUBYATHUCS

HoBi po3pobku B Teopil kpucramizaiii croiyk. Brumms
(GIBUYHUX KOJWMBaHb Ha TOBEMIHKY JOMIIIOK - KJIAacTepiB MpHU
KpHUcTami3amii pedoBrHU; ICHyIOUl Teopii OTpUMaHHA KpUCTAIIYHOT
CIIOJTyKH Ha METaJIeBHX MiKIaakax; HaHokpucTamiyHi MaTepiaiu sk
MOHAIEMHI HOCiI iH(opMarii 1 MeTonu iX oTpuMaHHs;, TpaauiiiHi
METOIM CHUHTE3y HAHOKPHCTAMIYHMX TMopomkiB; HoBiTHi Meromu
CUHTE3Y HAHOKPHUCTATIYHIX MIOPOIIIKIB. Di3uKo-xiMigH1
JTOCIIDKEHHS CKJaay 1 CTPYKTypH  KPHCTQJIIYHHMX CIOJYyK Ha
METaJleBUX Ta IHIIMX MigKIagkax. IIporHo3yBaHHA CKiIagy 1
BJIACTUBOCTEN KPUCTAIIYHNUX CIOJVK Ha PI3HUAX IMIAKIAIKAX.

Yowmy 11e 1ikaBo/Tpeda BUBUATH

HoBi pe4yoBuHM i Matepianu € i OyayThb 1HHOBALIWHOIO
OCHOBOIO PO3BUTKY CydYaCHHX TEXHOJIOTiH y pi3HUX cdepax
TISUTBHOCTI  JIFOAWHU. YTPABIiHHS BIIACTUBOCTSIMH KpPHUCTATIB Ta
¢di3uko-xiMiuHa 1H(GOPMAIIS HAJIEKATh 10 MPUKIATHUX 1HKCHEPHUX
MPEIMETIB 3 KEPOBAHOTO CHHTE3Y MOJIKPUCTATIYHUX MOKPUTTIB Ha
METalleBUX  MiAKJIagKaX, pPO3paxyHKy Ta  IMPOTHO3yBaHHS
BJIACTUBOCTEH MarepialiiB 10 MOYATKy CHHTE3y B YMOBAX pPeabHOTO
BUPOOHMIITBA.

YoMy MOKHA HABUMTHUCS

TepMoguHAMIYHAM Ta TEXHOJOTIYHMM TpUHOMaM, BHOOpY
¢bi3uko-xiMiyHUX (PakTOpiB Ta X XapaKTEPUCTUK ISl OTPUMAaHHS
[IECTIPSIMOBAHOTO  CHHTE3y TeTepo CTPYKTYp Ha MeETaJeBHX
MiIKJIaKaX, KEPOBAaHOI Mirpallii aTOMHHMX KJIaCT€piB Ha TpaHAX
KpUCTAiB MmiJ Yac iX 3apokeHHs Ta pocty. OTpumaru moopi
HABUYKH ISl OTIAHYBaHHS KEPOBAHOTO CHHTE3y W MPOTHO3YBaHHSI
BJIACTHBOCTEH  TEIUIO-MAacO-OOMIHHOTO  BIJKJIAJICHHS, CHHTE3Y
reTepa-CTPYKTYP JIISl PaIiOeIEKTPOHHOTO MPUIIAI00Y Ty BaHHS.

SIk MO’KHA KOPUCTYBATHCS
HaOyTHMU 3HAHHAMU 1
YMIHHSMHU

B HaykoBili NiSJIBHOCTI, 110 MOB’si3aHa 13 3aCTOCYBAaHHSM HOBHX
MmarepianiB, ix  (I3MKO-XIMIYHUMM  XapaKTepUCTUKaAaMH  Ta
MOJICTTIOBAaHHSM 1X CTPYKTypH 13 3aJaHUMH BIACTUBOCTAMHU U
BCTaHOBJICHUMHU NapaMeTPaMU.

[ndopmartiitne 3a0e3nedeHHs
JUCHUILIIHA

Cunabyc, HaguanbHi NOCIOHUKU Ma MemOoOUdHi Mamepiaiu

Bu ceMecTpoBOro KOHTPOJIIO

EK3AMEH




CIIEUIVIABHU ®I3UKH ITVIASMU

Kadenpa, sika 3a6e3nedye BUKIIaTaHHS

[Tpuxnanuoi Gpizuku

PiBeHn BUIIOT OCBITH

Tpetiit (mokTop dimocodii)

Mo>kIIHuB1 0OMEXEHHS
CrenianpHOCTI, U IKMX aJarToBaHa JUCLUILIIHA

bes oOMexeHb
105 npukiaaHa Gizuka Ta HAHOMaTepiaIu

Kypc, cemecTp

2-1i kypc, 3-i1 ceMecTp

OOcsr MUCHUILUTIHA Ta PO3MOALT TOIUH
ayIUTOPHOI Ta CAaMOCTIHHOT poOOTH

3arampHa KUTBKICTB: (4 kp.) 120 ro.
JlexuiiHux 3adAaTh: 29 romu.
[IpakTrunux 3aHaTh: 13 rox.
CamocriiiHa pobora: 81 rog.

MoBa BUKJIaJaHH

Ykpaincbka

Bumoru o
IUCHAIUIIHA

[MO4aTKy BHUBYCHHA

Jns  3acBoeHHs Matepiany Kypcy «CrenriaBu
G13UKK TIa3MU» CTYJICHTH TOBHUHHI 3HAaTH Kypc (i3MKH B
paMKax  YyHIBEpCHUTETCbKOi  MporpamMu Ta  3acCBOITH
TEPMIHOIOTIIO Ta MOHSTT 3 Kypcy «Pi3uKa mIa3sMu»

1o Oyme BUBYATHUCS

Y kypci OyayTh BHBYATHCh TPUKIATAHI ACHEKTH
GI3BUKM  TIa3MH 10 TOPKAIOTHCS NPHHIMIY A Ta
3aCTOCYBaHHIO  IIa3MH  Jisi  1oOyOBH  JIBHTYHIB,
MarHiTOTiIpOANHAMIYHUX TEHEPaTOpiB Ta 3aCTOCYBaHHIO
IIJ1a3MH Y MaTepiajg0o3HABCTBI.

Yomy 11e 11ikaBo/Tpeda BUBYATH

BuBdeHHs NMpUKIIATHUX acTeKTiB (DI3UKH TUIa3MHU €
KITFOYOBUM JIJIs PO3POOKM 1 BIOCKOHAJICHHS KOCMIYHHX Ta
OE3MUTOTHHUX JIITaJTbHUX araparis.

[Tna3ma Bimirpae Ba)JIMBY pOJIb Y CTBOPEHHI HOBHX
JDKEpeT eNeKTPOeHeprii, 30kpema uepe3 MI JI-rerneparopu.

BHCOKOTEXHONIOTIYHI ~ 3aCTOCYBaHHS:  PO3YMiHHS
BJIACTUBOCTEH IIIa3MH JI03BOJISIE PO3BUBATH HOBI TEXHOJIOT1
B oOmacTi 0OpoOKM MarepialiiB, BUPOOHUIITBA €NEKTPOHIKU
Ta IHITUX BUCOKOTEXHOJIOTIUHUX TaTy3sIX.

YoMy MOKHA HABUUTHUCS

Mo)kHa OTpUMATH SIK HOBi 3HaHHA TaK 1 MOIIHOUTH
PO3YMIiHHS ClIeLiabHUX acCIeKTiB (Di3UKH TUIa3MHU, 30KpemMa
OTPUMATH €KCIEPTHI 3HAHHS Y Tany3l «DI3UKH IIa3MI.

Sk MoOXHa KOpHCTyBaTHCS HaOyTUMH
3HAHHSAMH 1 YMIHHSIMH

3acTocyBaHHS 3HAHHS Ta YMIHHS JJIs1 NIPOBEIEHHS
HAyKOBUX JIOCHI[UKEHb Ta 3acTOCYBaHHS 3HAaHb JUIA
NPOEKTYBaHHs IEPeJOBUX TEXHOJOriH y il obmacti Ta
JIOTHYHUX 3 HEIO.

Indopmariiiine 3a0e3neueHHs

JTUCHAIUTIHA

Cunabyc, niopyuHuxku ma Hag4aibHi NOCIOHUKY,
oucmanyivunuy kypce Google Classroon

Bu1 ceMecTpoBOro KOHTPOIIIO

EK3AMEH




PIBUKA KOHAEHCOBAHUX CEPE/IOBUII]

Kadenpa, sika 3a6e3neuye BUKIIaTaHHS

[IpuknagHoi dizukm

PiBeHb BUIIOT OCBITH

TpeTiii (noxTOp inocopii)

Mo>kI1uB1 0OMEXEHHST
CrewiagabHOCTI, IS IKMX aJanToBaHa
IUCLHAIUIIHA

be3 oOMexeHn
105 npukitagaa ¢i3uka Ta HAHOMaTepiaan

Kypc, cemectp

2-1i Kypc, 3-# cemecTp

OOcsr AUCIMILTIHU Ta PO3MOALT TOIUH
ayJIMTOPHOI Ta CAMOCTIHHOT POOOTH

3aranpHa KUTbKicTh: (4 kp.) 120 rom.
Jlekuitinux 3aHaTh: 29 rom.
[IpaxTnaamx 3adsaTh: 13 TomI.
Camocriiiaa po6ota: 81 ro.

MoBa BUKJIaJaHHS Vkpaincbka
Bumoru 10 movyatky BUBUYEHHS TUCIUTIIIHA ba3oBi AUCIUIUTIHM UKy 3arajbHOl (hi3UKH,
(MexaHika, TEPMOIUHAMIKA, EIeKTPOIMHAMIKA,

KBaHTOBa MexaHika). OCHOBM MaTeMaTUYHOTO aHaJi3y
Ta JiHIAHOI anreOpu. Po3ymiHHS OCHOB Ximii Ta
MarepiaJlo3HABCTBA OyJIe ITFOCOM.

1o Oyme BUBYATHUCS

BrnactuBocTi TBEpAMX TiN, PiAUH, IMOJIMEPIB,
HaHoOMarepialiB.IBuia €JICKTPOIIPOBITHOCTI,
TEIUIONPOBITHOCTI, MarHeTU3My, HAJIIPOBITHOCTI.
di3uKka HaIIBIPOBIIHUKIB, KPUCTAJIIB Ta PIAKUX
KpuctaniB.Bzaemonis ~ marepiamiB i3 CBITJIOM,
€JIEKTPUYHHUM 1 MAarHITHUM I10JIEM.

Yowmy 11e nikaBo/Tpeda BUBUATH

Po3ymiHHA (Qi3WYHMX TPUHIOMINB, Ha SKHX

OpaIiOIOTh  Cy4acHi  TEXHOJIOTIi:  KOMII FOTEepH,
cMapToHU, COHAYHI Oarapei, KBAHTOBI MPUCTPOI.
Jlomomarae  cTBOpIOBaTM  HOBI  Marepiamu 3
VHIKQJIBHUMH ~ BIACTMBOCTSIMH  JUIS  €JIEKTPOHIKH,

MEIUIMHYU, eHepreTuku. lle ocHoBa s pPO3BUTKY
HAaHOTEXHOJIOTIH Ta MalOyTHBOTO TEXHOJIOTIYHOTO
nporpecy.

Yomy MOKHA HABUUTHUCS

AmnauizyBaTtu Ta TOSICHIOBAaTH (Hi3WYHI SBUIIA B
KOHJIEHCOBaHMX CepeoBUINAX. Po3paxoByBaru
rapaMeTpu MarepiajiiB Ta MPOTHO3YBaTH iX MOBEIIHKY.
BukopucToByBaTu cy4yacHi eKCIIEpUMEHTabHI METOAU
JIOCJIIJKEHHS MaTepialiB.

SIK MO>KHA KOPUCTYBaTHUCs HAOyTUMHU
3HAHHSAMH 1 YMIHHSIMH

Y  po3poOili HOBUX HAMiBIPOBIAHHUKOBUX
NpPUCTPOIB Ta eNeKTpoHikM. B  imxeHepii Ta
Marepiajio3HaBCTBI (CTBOPEHHS MILHUX, JETKUX 1
(GYHKITIOHAJTbHUX Marepiaiis).B MEIMIINHI
(Hampuknaa, HaHoMmarepianu i OlOCeHCOpiB  Ta

iMIutanTariB).B  enepreruni  (coHsuHi  Oatapei,
AKYMVJISITOPY HOBOI'O MOKOJIIHHS).
Indopmaniiine 3a0e3medeHHs TUCIAILIIHA Cunabyc
By ceMecTpoBOro KOHTPOJIIO EK3AMEH




CIIEIJAJIBHI I'TABA ®I3UKH )KUBUX CUCTEM

Kadenpa, sika 3ab6e3neuye BUKIIaTaHHS

[IpuknagHoi hizuku

PiBeH® BUIIOT OCBITH

TpeTiii (noxTOp dinocopii)

Mo>kIIHuB1 0OMEXEHHS
CrewiaabHOCTI, IS IKMX aJalnToBaHa
JUCHAIUIIHA

be3 oOMexeHn
105 npukitagaa ¢i3uka Ta HAHOMaTepiaan

Kypc, cemecTp

2-i Kypc, 3-i1 cemecTp

OOcsr AUCUMILIIHU Ta PO3NOALT TOIUH
ayJIMTOPHOI Ta CAMOCTIHHOT POOOTH

3aranpHa KUTbKicTh: (4 kp.) 120 rox.
Jlekmiiaux 3aHATh: 29 roI.
[IpaxTnaamx 3adaTh: 13 TomI.
Camocrtiiina po6ora: 81 roj.

MoBa BUKJIQJJaHHS

VYkpaiHcbka

Bumoru 10 movarky BUBYEHHS JTUCITUTUIIIHU

HeoOX1JIH1 3HaHHS 3arajbHoi (Pi3uKu (MexaHika,
TEpPMOJIMHAMIKA, €JIeKTPOANHAMIKA), OCHOB 010(i3UKH,
XiMi1 Ta MaTeMaTHKH (audepeHItiaabHi PIBHIHHS).

1o Oyme BUBYATHUCS

Gi3MYHI TPUHIUIK, WO JIeKaTh B OCHOBI
010JTOTTYHHX MIPOIIECIB. bynyTs PO3MISHYTI
OiomMexaHiKa, TEPMOPEryJsLis, eIeKTPHUYHI Ta ONTHYHI
BJIACTUBOCTI O10JIOTIYHUX CHUCTEM, TPAHCIIOPTYBaHHS
pPEUOBMH Yy  KIITHHaX, B3aeMOJis  O10JOTIYHUX
MaKpPOMOJICKYI.

Yomy 11e 1ikaBo/Tpeda BUBUATH

¢di3uKa TOSICHIOE MEXaHI3MH KHUTTEIISUTBHOCTI
Ha MOJICKYIsIpHOMY piBHI. Lle mae 3mMory po3poomistu
HOBI MEIWYHI TEXHOJIOTii, OIO0CEHCOpH, METOAH
JIIKYBaHHsI, & TAKOX Kpaile po3yMiTh (PyHKIIIOHYBaHHS
KHUBHX OpraHi3MiB.

I‘IOMy MOKHa HaAaBYUTHUCA

AanamizyBatu (pi3uyHi MpolleCH B JKUBHUX CHCTEMax,
3actocoByBard  (i3WyHI  MOmeTIl  JUIS  OIHCY
O10JIOT1YHUX  SIBUI, BHUKOPUCTOBYBaTH  CydacHi
eKCTIepIMEHTaIbHI MeTOAM B 0i0(Qi3uIl, mpaIroBaru 3
MaTeMaTUYHUM MO/JICTIOBaHHSIM 010J10TTYHUX
MIPOIIECIB.

SIK MO>KHA KOPUCTYBaTHUCs HAOyTUMHU
3HAHHSAMH 1 YMIHHSIMHU

y MEIULMHI Ui PO3pOOKHM HOBHX METOMIB
miarHocTuku Ta JikyBanHs (MPT, V31, nazepna
Tepamisi), B OloiHeHepii Ta QapMaueBTHIl, Yy
JOCII/DKEHHAX LITYYHOIO 1HTEJIEKTYy B OloJorii, y
CTBOPEHHI OlOMEAMYHHMX MPHUCTPOiB 1 OIOCEHCOPIB, y
HAYKOBUX JOCIIDKCHHSIX KUBUX CHTEM.

Indopmariiiine 3a0e3meueHHs TUCIAILTIHA

Cunabyc

Bu ceMecTpoBOro KOHTPOJIIO

EK3AMEH




METOIHN AHAJII3Y EJIEMEHTHOI'O CKJIAAY METAJIIB I CIIJTABIB

Kadenpa, sika 3a0e3neuye BUKIIaJaHHS

[TpuknanHoi Gizuku

PiBeHpb BUIIIOT OCBITH

Tpertiii (noxTOp dinocodii)

Mokl 0OMEKEHHS
CrewiaabHOCTI, I SKMX aJalToBaHa
IUCIAILIIHA

be3 oomexenp
105 nmpuknaana (izuka Ta HAHOMATEpiaIn

Kypc, cemectp

2-1i Kypc, 4-11 cemecTp

OO0CsT MUCHMIUTIHK Ta PO3IMOILI TOAUH
ayIUTOPHOI Ta CAaMOCTIHHOT poOOTH

3aranpHa KimbKicTh: (4 kp.) 120 rom.
Jlexmitinnx 3aHgaTh: 18 rom.
[IpakTnunux 3aHsaTh: 18 rom.
Camocriiiga pobora: 84 roj.

MoBa BUKJIaTaHHA YkpaiHcbKa
Bumorn g0  mowyarky — BHBYEHHS JUisi  yCHINIHOTO ~ 3aCBOEHHS  JMCUHUILTIHU
TUCIUILTIHA CTyA€HTH MAlOTh BOJIOJITH 3HAaHHSIMHU JUCLUILUIIH
3arajabHOI Ta npodeciitHoi iATOTOBKH,
MOBHO-IIPAaKTHYHOT MiATOTOBKH,  «AKTyaJbHi

npobmemu npukiianHoi (izukm», «CydacHi TEHACHIIT
PO3BHTKY HaHOMAaTepiajdiB Ta HAHOTEXHOJIOTIi»,
«MeT0o10JI0T sl HAYKOBUX JOCIIIHKEHDY.

[Ilo Oyne BUBYATHCS

MeTtoay iHTErpajJbHOIo Ta JIOKAJILHOTO aHaJIi3y.
®i3nuHi edekT 1 sBHIA, IO JEeKaTh B OCHOBI aHATI3y
€JIEMEHTHOIO CKJIaJy METaliB Ta CIUIaBIB METOIaMH
PEHTTeHO(IIOYPECIICHTHOTO aHai3zy,
€HEepProJUCIepCciiHOl PEHTTeHIBCbKOI CIIEKTPOCKOIII,
JMCTIEPCIHHOT  PEHTTeHIBCHKOT  CIIEKTPOCKOIii  3a
JIOBKMHOK XBWJI, PEHTICHIBCHKOI (POTOCIEKTPOHHOI
CTIIEKTPOCKOMIi Mac-CIeKTPOMETpii, aTOMHOT eMiciiiHO1
CHEKTPOCKOTIIT, Oxe-CeKTPOCKOITIT, aTOMHO1
eMICIifHOT CHEeKTPOCKOMii 13 1HIYKTUBHO 3B’S3aHOIO
IJ1a3MOI0.

Yomy 11e 11ikaBo/Tpeda BUBYATH

AHani3 eJeMEeHTHOIo CKJIaay MeTaliB Ta
CIUIaBiB  PI3HUMHU  METOJaMH  JO3BOJSE€  IIHOIIE
pPO3yMITH BIIACTUBOCTI MeTaliB Ta crasiB. Lle crae
OCHOBOIO JJIsi BUTOTOBJICHHS HOBUX MarepiaiiB Ta
HOJIIIIITEHHS IXHIX XapaKTEePUCTHK.

LIOMy MOXXHa HAaBYUTHCA

OTpumaru 3HaHHS PO JIarHOCTUYHI METOIU
aHaiizy MeTajllB Ta CIUIaBiB, OTPUMAHUX PI3HUMHU
MeTOoaMH, B pi3HUX (opMax Ta pi3HOI apXiTeKTypu
(00’eMHUX, TUIIBKaX, TMOKPUTTAX, HAHOPO3MIPHHUX,
TETEPOTCHHUX TOIIO).

SIK MOXXHA KOPHCTYyBaTtucs HaOyTHMH
3HAHHSAMH 1 yMIHHAMU

HalyTi 3HaHHS, MpakTUYHI BMiHHS Ta HAaBHYKHU
MOXXHAa BUKOPHCTOBYBATH B HAyKOBiH isJILHOCTI,
JIarHOCTYBaTH €JIEMEHTHHH CKJIa/J METAIIB Ta CIUIABIB,
PO3pOOIATH HOB1 CHCTEMH CIIIABIB.

[adopmariitne 3a0e31edYeHHS

JUCHUILIIHA

Cunabyc, oucmarnyiiunuii Kypc

Bun CCEMCCTPOBOI'O KOHTPOJIIO

EK3AMEH




BUKOPUCTAHHSA ITPOI'PAMHHUX ITAKETIB B HAYKOBUX JOC/IIIKEHHAX

Kadenpa, sika 3a0e3neuye BUKIa aHHS

[Mpuknanuoi ¢izuku

PiBeHs BUIIOT OCBITH

TperTiii (moxTop dinocodii)

Mo>IIHuB1 0OMEXEHHS
CreniaapHOoCTI, 115 IKMX afanToBaHa AUCLMILIIHA

Bbe3 oOMexeHnb
105 npuknagHa dhi3uka Ta HAHOMaTeplain

Kypc, cemectp

2-1i Kypc, 4-11 cemecTp

OO0csT TUCIMIUTIHKA Ta PO3IMOALT TOIUH
ayIUTOPHOI Ta CAaMOCTIHHOT pOOOTH

3aranpHa KiTbKicTh: (4 kp.) 120 rom.
Jlexmitinnx 3aHsaTh: 18 rom.
[IpaxkTnunux 3adsaTh: 18 Tom.
CamocTiiiHa poboTa: 84 rog.

MoBa BUKJIaTaHHS

VYKpaiHceKa

Bumoru 0  TIOYaTKy
IUCHAIUIIHA

BUBYCHHS

Jis  3acBOeHHST Marepiany Kypcy Tpeba
porpaMyBaHHS.

3HaTHu

[Ilo Oyne BUBYATHCS

Bcranonennss ta nHamamtyBaHHi LATEX. Habip
HayKOBOTO  TekcTy 3a  gomomororo  LATEX.
OGuucnenns ta rpadika B LATEX.  CrBOopeHHs
cnaiiniB 3acobamu LATEX. ChinpHa iHTepakTHBHA
poGora  Hajg  HaykoBOoO  poOororo.  OcHoOBH
nporpamyBaHHsi B TEX ta LATEX

Yomy 11e 11ikaBo/Tpeda BUBYATH

[IpencraBneHHs pe3yiabTaTiB HAYKOBOTO JIOCIIIKEHHS
B TeKCTOBiH Ta rpadiuHiii Gopmi € BaKIMBOIO
YaCTUHOIO poOOTH BYEHOrO-JOCHIJHHKA, aJKe B
TakOMy BHIaAKy iHQOpMAIil0o MOXHa HE JUIIe
JOHECTH Ta NepeAaTH IHIIMM, ajne ©W caMoMy
MOJIETIIATH il OCMHCIEHHS, IO JACTh MOXIIHUBICTH
BUSBUTH HOBI HAyKOBI 3aKOHOMIPHOCTI, SIKI B HIiif
MICTSATHCSI

‘qOMYBMDKHaHanHTHCH

CryneHTH, micisi 3aCBOE€HHS HaBYaJbHOI JUCLUIUIIHM,
3MOXKYTh  JI3HAaTHCh  NPO  Cy4YacHI  CHUCTEMH
KOMII'FOTE€pHOT Bi3yasi3allii HayKOBUX pe3ysbTariB Ta ixX
(YHKIIIOHAJIbHI ~ MOXJIMBOCTI, METOOU  0OpOOKH
eKCIIEPUMEHTAIbHUX JaHUX 3 BUKOPHCTAHHIM PI3HUX
MPOTPAaMHUX MAKETiB; 3MOXKYTh 3aCTOCOBYBATH 3HAHHS
it ohOpPMIICHHS Ta TPEACTaBICHHS OTPUMAHUX
pe3yNbTariB  JOCIIKeHb, MPANIOBaTH 3 IaKeTaMH,
BUKOPHCTOBYBaTH Cy4acHI MeEpeXeBl TEXHOJOril 3
MONTyKy HeoOX1THO1 iHbopmMarllli B Mepexi [nTepHer

SIK MOXKHa KOPHUCTYBAaTHCS HaOyTHMHU
3HAHHAMH 1 YMIHHSIMH

OTpumaHi IpakTUYHI HABUYKU Ta 3aCBOEHI TEOPETUYHI
3HAHHS 11l YaC BUBYEHHS HAaBYAJbHOI JUCHMILTIHU
MOKHA BUKOPHCTOBYBATH B MOJATBIIOMY B HAyKOBHUX
JOCITIDKEHHSX, a TAKOXK IS SIKICHOTO O(OpMIIEHHS Ta
MPEJICTABICHHS ~ pEe3yJbTaTiB  JOCTIKEHb  JUIA
myOIiKamii B HAyKOBUX JKypHAaIax.

Indopmartiiine 3a0e3neUeHHS

IUCHAIUIIHA

Cunalyc, TUCcTaHIIHHINA Kypc

Bun ceMecTpoBOro KOHTPOIIO

EK3AMEH




PI3UKA HEPIBHOBAKHUX CUCTEM

Kadenpa, sIKa

3a0e31euye BUKIAaHH

[puknaanoi izuku

PiBeHs BUIIOI OCBITH

TperTiii (moxTOp dinocopii)

Mo:KI1B1 0OMEKEHHS
CrenianpHOCTI, I SKHX aJalToBaHa
JIMCUMIUIIHA

be3 oomexeHb
105 mpuknagHa ¢izuka Ta HaHOMaTepiaan

Kypc, cemecTp

2-# xypc, 4-i cemecTp

OO0csr OUCLMIUTIHK Ta
PO3MONT TOIWH ayAUTOPHOI Ta
CaMOCTIIHOI pob0oTH

3aranmpHa KUTKICTh: (4 kp.) 120 ro.
Jlexuilinux 3adate: 18 romn.
[Ipaktrynux 3ansaTh: 18 rom.
CamMocTiiiHa pobota: 84 roxu.

MosBa BUKJIagaHHS

YkpaiHcbKa

Bumornu a0 MOo4arKy
BUBYCHHS }II/ICIII/IHJ'IiHI/I

Marepian kypcy 6a3yeThcsi Ha 3HAHHSIX HaOyTHUX CTyIEHTaMHU
OpU BUBYEHHI 1HIIMX AWCUUIUTIH, 30Kpema, (i3UKd TBEpIOro Tija,
TEPMOAMHAMIKH Ta CTAaTUCTHYHOI (Di3MKH, MaTepialio3HABCTBA,
PEHTIeHIBCHKUX METOMIB JOCHIIPKeHHS, METOMIB 1 TEXHOJIOT1i
OTPUMAaHHS HAaHOCTPYKYTyp. BUBYUEHHS Kypcy TakoX 0a3yeThCcs Ha
ameIIAIii 10 MAaTeMAaTHIHUX HABUYOK.

[lo 6yne BuB4aTucs

YMOBU BHHHMKHEHHSI, XapaKTepy MPOTIKAHHA Ta BU3HAYCHHS
TEPMOJMHAMIYHUX  BJIACTHBOCTEH  HEPIBHOBAXHUX  TPOIIECIB,
BU3HAUEHHS KPUTEPIiB mepexony y Oifbll BHOPSAKOBAHUM CTaH,
MOJIOKEHHSI ~ Teopli ~ HEpIBHOBAXHMX  (Pa3oBUX  MEpEXO/liB,
CTaTUCTUYHHUX METO/IB OMMCAHHS HEPIBHOBAXXHOTO CTaHy PEYOBHHH.

Meronun OTPHUMAHHS amop(pHUX MarepiaJis,
HAaHOCTPYKTYPOBAaHOTO CTaHy Ta CTaHy METaJeBOro CKJa, 30Kpema
METOJIM IIBUIKOTO 3arapTyBaHHS, MOJIIAIHTY, IHTEHCUBHOT IIACTHYIHOT
(severe) nedopmarlii, MeTOAM EKCHEPUMEHTAIbHUX JOCIiIKEHb
aMop(hHMX Ta HAHOCTPYKTYPHUX CTaHIB METAIIB Ta CILIABIB.

Yomy me uikaBo/Tpeda
BUBYATH

Bararo cuctem y peanbHOMY KUTTI HE mepeOyBaroTh y CTaHi
piBHOBary. BuBUEHHS HEpIBHOBOXHUX CHCTEM JO3BOJISIE Kpalle
pO3yMiTH Ta TOsCHIOBaTH (i3MuHi sBHINA, SKi BiAOYBalOThCS Yy
peambHUX yMOBax. 3HaHHS MPO HEPIBHOBAKHI CHCTEMH MOXe OyTH
KOPHCHUM [UIS DPO3pPOOKM HOBHX TEXHOJOTiH, TakWX SK CydacHi
MaTepiayii, eNeKTPOHiKa, COHsA4YHI Oarapei, KaramizaTopu Ta IHII
BHCOKOTEXHOJIOTIYHI IIPUCTPO].

I‘IOMy MOKHa HaAaBUUTHUCA

Po3BuHYTH aHamiTHYHI Ta MPAKTUYHI HABUYKH, HEOOX1THI JJIs
po3yMiHHsI (I3UYHHX TIPOIECiB, MO0 BiAOyBalOTbCS B TMia Yac
OTPUMaHHS Ta OOpPOOKM METaTB Ta CIUIABIB HETPaAWI[IHHUMU,
HEPIBHOBAXHUMH METOJIAMHU.

Metonam OTPUMAaHHS aMmopHUX Marepiais,
HAHOCTPYKTYPOBAaHOTO CTaHy Ta CTaHy METaJieBOrO CKJa, 30KpeMa
METOollaM  IIBUJAKOTO  3arapTyBaHHs, MOJIIHTY, IHTCHCHUBHOL

IacTU4HoI (severe) nedopmariii Tomo.

Sk
KOPHUCTYBaTHUCS
3HAHHSAMH 1 YMIHHAMH

MOXHa
HaOyTUMHU

HalOyti 3HaHHS MOXXHa BUKOPHCTAaTH JUIS TPOBEICHHS
JOCIIJDKeHD Yy Taiy3i Qi3uku HepiBHOBaXHHUX cucteM. 1o BKirogae
MareMaTU4YHe MOJICJIIOBaHHS, CKCICPUMEHTH, aHali3 JaHuX Ta
nyOJiKalii pe3ynbTariB y HayKOBUX JKypHanax. BuxopucTtoByBatH y
po3pod1i Ta Uisi BOPOBAKEHHS Yy BHUPOOHUIITBO OINTHUMI30BAaHUX
MPOIECIB OTPUMAHHS Ta OOPOOKM HOBITHIX MaTepiajiB Ta CIUIaBIB Ta
PO3pOOKH HOBUX TEXHOJIOTH.

Indopmartiiine 3a0e3neueHHs TUCIMITIIHI

Cunabyc, OucmanuitiHull Kypc

Bu1 ceMecTpoBOro KOHTPOIIIO

EK3AMEH




CIELIAJIHI INIABU TEOPII TEILIOOBMIHY

Kadenpa, sika 3a0e3neuye BUKIIAIaHHS

[Mpuknannoi ¢izuku

PiBeHb BHIIIOT OCBITH

Tpertiii (moxTOp (itocodii)

MoIJIB1 0OMEXEHHS
CreniaJJbHOCTI, IJIS IKUX aJanToBaHa
JUCHUILIIHA

be3 oOmexeHb
105 npuknagHa ¢izuka Ta HAHOMaTepiaiu

Kypc, cemecTp

2-#1 xypc, 4-i cemecTp

OO0csT TUCIMIUIIHKA Ta PO3IMOALT TOAUH
ayJIMTOPHOI Ta CAaMOCTIHHOT POOOTH

3aranmpHa KUTBKICTB: (4 kp.) 120 To.
Jlekuiiinux 3aHATh: 18 TOm.
[IpakTnunux 3ansaTh: 18 rom.
CamMocTiiiHa poOota: 84 roj.

Mosa BukIagaHHs

Ykpaincbka

Bumoru 10 movarky BUBUYECHHS JTUCHUTIIIHA

Microsoft Word, Microsoft PowerPoint,
Microsoft Excel, Origin. ba3oBi nucuuIuiiHd UKy
3arajibHOi (PI3UKM, OCHOBHI MOHSTTS 3 TEPMOAMHAMIKU
ra3oBoro IOTOKY, TeOpli TEIUIONPOBITHOCTI, (Pi3UKU
CYLUIIbHUX  CEPEJOBUII, OCHOB  KOHBEKTHBHOIO
TEIUIOOOMIHY.

[Ilo Oyne BUBYATHCS

3aKOHOMIPHOCTI ~ TETJIOOOMiHY Ta METOIU
pO3paxyHKy CKJIQJHOTO TEIUIOOOMIHY B CyYacHHX Ta
MEPCIeKTUBHUX  CHEePreTHYHHX  MalldHaX  Ta
ycTaHOBKax (0OepTaHHsS MOBEPXHI, 3aKpyTKa MOTOKY,
XIMiYHi peakuii Ta iH.).

Yomy 11e 11iKkaBO/Tpeda BUBYATH

Posymiti Temmodiznuni mpomecu. HaBuntucs
¢dopmynoBaTH, aHaji3yBaTH 1 BHpINIyBaTh 3ajadi

CKJIQJTHOTO TEIJI000MIHY B Cy4acHHX Ta
MEPCICKTUBHUX CHCPICTUIHHUX MalIrHax Ta
YCTaHOBKaX.

YoMy MOKHA HABUMTHUCS

CamocriiitHO QopmynroBaTH, aHami3yBaTH 1
BHUpIITYBaTH  3a/a4l  CKJQJHOTO TEIUIOOOMIHY B
€IeMEHTaX CY4YaCHOTO EHEPreTUYHOTO YyCTAaTKyBaHHSI
Ta TEPCIEeKTUBHUX CHEPreTHYHMX MAaIMHAX Ta
yCTaHOBKaX. BWKOHyBaTW JOCHIDKEHHS 1 poOHTH
OOTpYHTOBaHI BHCHOBKH TPH JOCTIHKCHHI CKJIaJHHUX
TEIUIOBUX MPOIIECIB B CHEPIEeTUYHUX CUCTEMAaX 1 HOBHX
JDKEpenax eHeprii.

SIk MOYKHA KOPHCTYBATUCS HAOY THMH
3HAHHSAMH 1 YMIHHAMH

[Tpu po3paxyHKy CKJIAJTHUX TEIUIOBUX IPOIIECIB
B Cy4YaCHMX Ta TMEPCICKTUBHUX CHEPreTUYHUX
MallMHaX Ta ycTaHOBKaX. OpieHTyBaTucsi B HayKOBii
miTepatypi, HPOBOIWUTH  EKCIIEPUMEHTAllbHI  Ta
TEOPETUYHI JIOCHI/DKCHHS, OITAHOBYBATH TOMAJBIIIL
KYPCH II0B’si3aHi 3 TEIUIOBUMH ITPOIIECAMH.

Indopmariiine 3a0e31eUeHHS TUCIAILTIHA

Cunabyc, nasuanvHull NOCIOHUK,

Bun ceMecTpoBOro KOHTPOIIO

EK3AMEH
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CIHEIIAJIBHI ITIABU TPUKJAJHOI ONTUKH TA ®OTOHIKA

Kadenpa, sika 3ab6e3neuye BUKIIaTaHHS

[TpuknagHoi izuku

PiBeHb BUIIOT OCBITH

Tperiii (mokTop Ghinocodii)

Mo>JIHB1 0OMEXEHHS
CrenianpHOCTI, U SAKUX aJanToBaHa JUCIMINTIHA

Bbe3 oOMexeHb
105 npuxiiagaa Gizuka Ta HaHOMaTePiaIn

Kypc, cemecTp

2 Kypc, 4-i ceMecTp

OOcsT MUCHUILUTIHK Ta PO3MOALT TOIUH
ayMTOPHOI Ta CaMOCTiiHOT poOoTH

3aranmpHa KUTBKICTE: (4 xpemautn) 120 rog.,
JIexuiinux 3adate: 18 romx.

[IpakTuunux 3ausaTh: 18 rom.

CamocTiiiHa poOoTa CTYIEeHTIB: 84 rom.

MoBa BUKJIQIaHHS

VYxkpaiHChKa

Bumoru o
IUCIAIUIIHA

MMOo4YaTKy BHUBYCHHA

Jnis 3acBO€HHA Marepiaiy Kypey «CreniaiabHi I1aBH
MPUKJIATHOT ONTUKHA Ta (OTOHIKM» CTYJACHTH IOBHHHI 3HATH
KYpC ONTHKH 1

[Ilo Oyne BUBYATHCS

VY kypci OyayTh BHBYATHCh HAINPSMKH PO3BHUTKY 1
Cy4yacHUM craH onTuku Ta (oToHiku. CrieriajgbHa yBara Oyne
MpUjiIeHa BHOpaHUM po3finaM i3 cdepu HAayKOBHX IHTEpECiB
acripanTa

Yomy 11e 11iKaBO/Tpeda BUBYATH

BonokoHHO-ONITHYHI Ta 1HTETPaNbHO-ONTUYHI MPUIAIHA 1
CTPYKTYpPH HIMPOKO 3aCTOCOBYIOTHCS B IIPOMUCIIOBOCTI, BasK/IHBI
JUIL €eKOHOMIKH B LIJIOMY i TEXHOJOTIYHOTO Mporpecy, (30Kkpema
BOJIOKOHHO-ONTUYHUN  3B'A30K). BaxknuBe 3acrocyBaHHS Yy
BIMCHKOBiH TexHilli. Po3BuTOK onTwku i (pOTOHIKM 3yMOBIEHHI
OTPeOaMU IPOMICIIOBOCTI Ta BIHCHKOBUX 3aCTOCYBAHb.

Yomy MOKHA HABUMTHUCS

MoxHa OTpUMAaTH SK HOBI 3HAHHS TaK 1 MOTIIMOUTH
PO3YyMIHHSI CICIIaJIbHUX  ACIMEKTIB 3 Cyd4acHOi OITHKH,
(oToHIKH, IX MOXJIMBOCTEH MpPU PO3B’s3aHHI MPAKTUUHUX 3a]ad,
pO3YyMiHHSI MIJXOAIB 10 MPOCKTYBAHHS ONTHYHHX CHCTEM Ta
IHIUX cucTeM (HOTOHIKH.

Sk MoXHa KOpHCTyBaTHcS HaOyTUMH
3HAHHSMH 1 yMIHHSAMHI

Habyti 3HaHHS Ta m[pakTU4HI BMIHHSA JIO3BOJISATH
OpIi€HTYBaTHCS B HayKOBiff JiTeparypi B Taidy3i ONTHKH i
(oOTOHIKM, TIPOBOJUTH  EKCIIEPUMEHTAJbHI Ta TEOPETHYHI
JOCTIKEHHs, ONAaHOBYBaTM KypCH TIIOB’si3aHi 13 HOBITHIMH
TEXHOIIOTISIMU Ta MaTepiajJaMu

[adpopmartiitae 3a0e3MeYeHHs

JUCHUILIIHA

Cunabyc, niopyunuxu ma Hag4aibHi NOCIOHUKU,
OUCTAHYIUHUL KYDPC

Bug ceMecTpoBOro KOHTPOITIO

EK3AMEH
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HAHO3OHIOBI METOIHN JIAI'HOCTHUKH HAIIIBITPOBI/ITHUKOBUX TA
JIEJIEKTPUYHUX MATEPIAJIIB

Kadenpa, sika 3a6e3nedye BUKIIaIaHHS

[Ipuknannoi ¢izuku

PiBeHb BUIIOI OCBITH

Tpetiit (moxTop bitocobii)

Mo:KI1B1 0OMEKEHHS
CrernianbHOCTI, U IKAX aJalToBaHa AUCIUILIIHA

Bbe3 oOMmexeHn
105 npukianHa (i3zuka Ta HaHoMarepiaiu

Kypc, cemecTp

2 Kypc, 4-ii ceMecTp

OOcsAT  NMUCHMIUTIHA Ta  PO3MOJILIT
TOAWH ayJUTOPHOI Ta CaMOCTIHHOI
poboTtu

3aranbHa KUTbKICTh: (4 kpenutn) 120 rox.,
JlexmiiHux 3aHaTh: 18 ros.

[IpakTyHUX 3aHATh: 18 rom.

CamocTiiiHa poOoTa CTyaeHTiB: 84 roju.

Moga BUKJIaJaHHA

YkpaiHcbka

Bumorn g0  mouarky
JUCHUILIIHA

BUBYCHHS

kypc "JlokaibHI METOAM TOCTIHKEHB"

[To O6yne BUBYaTHCS

CyuacHi TEOPETUYHI Ta €KCIIEpUMEHTAJIbHI
HAHO30HJOBI METOAM MJOCIIPKeHb HAIiBIPOBIAHUKOBUX Ta
JUCTIEKTPUIHUX MaTepialiB

Yomy 11e 1ikaBo/Tpeda BUBUATH

Y PpO3BUTKY pPO3BHHYTHX KpaiH BHUCOKI (i3uuHi
TEXHOJIOT1i  BiAIrpaloTh BHUpPIIAIBHY pOJb, camMe Taki
TEXHOJIOT1] BU3HAYaI0Th OCHOBHI HalIPSIMU HAYKOBO-TEXHIYHOTO
1 TexHOorigyHoTro nporpecy. OcobnmBe Micie 3aiMarTh BUCOKI
TEXHOJIOTI] y CTpaTreriuHux HampsmMax, 30KpeMa B KOCMIUYHHX
rajgy3six, B PO3BHTKY arOMHOI IPOMHCIOBOCTI, MIKpO-,
HAHOEJEKTPOHIli. BHBYEHHsS Kypcy Jae 3MOry OIaHyBaTH
CY4aCHHMH METOJaMU JOCTI/DKEHHS (i3UYHUX MapameTpiB
HAMIBIPOBIIHUKOBUX 1  JIENEeKTPUYHMX  MaTepiamiB  Ta
BU3Ha4aTH oOmacti iX TNPaKTUYHOTO BUKOPHUCTAHHSI B
CTpATEriYHuX ray3sX IPOMUCIOBOCTH.

I‘IOMy MOKHa HaAaBYUTHUCA

O3HAOMHUTHCH 3 CydyaCHHUMHU (DI3MYHUMH MPUHIIATIAME
Ta BUMIPIOBAIBHUMH TpPHIAJaMU Ui JOCTIKEHb (HDI3MYHHX
SBHI 1 TPOIECIB y HAIMIBIPOBIIHUKAX Ta MHiCJICKTPUKaX;
30KpeMa, 3a JIOIOMOIOI0 aTOMHOCHJIOBOTO — MIKPOCKOIIA.
OnaHyBaTH cCrieliaii3oBaHe IporpamMHe 3a0e3ledyeHHs s
00pOoOKH Ta TPEACTABICHHS PE3YJbTaTiB €KCIIEPUMEHTATBHUX
JOCIIIKEHD

Sx MOXHa KOPHCTYBATHUCS HAOYTHMH
3HAHHSIMH 1 YMIHHAMH

3aranbHi ~ KOMIETEHINl: 3HAHHS Ta  PO3YMIiHHSA
MpeAMETHOI 00JacTi Ta po3yMmiHHSA TpodeciiHOl AiIBLHOCTI;
HaBUYKH BUKOPHUCTaHHS iH(GOpMaliHHUX 1 KOMYHIKaI[ifHUX
TEXHOJIOTIH; 3MaTHICTh JO TPOBEICHHS OCIiKEHb Ha
BIJIMOBITHOMY PiBHI; 3JaTHICTh JI0 TIOMIYKY, OOpOOJCHHS Ta
aHaizy iH(opmari 3 pi3HUX JpKepes; 3MaTHICTh MpaIloBaTH B
KOoMaHi. (axoBi KOMIIETEHIIi: 37aTHICTh BIAMOBITHO MO
MMOCTAaBJICHOT 3aj]adl BUKOHYBAaTH HAYKOBO-TEXHIYHI pO3pOOKH B
rajy3i TPUKIAAHOI (I3WKH Ta HAHOMATepialiB; 3IaTHICTh
CaMOCTIHO OITAaHOBYBaTW HOBY araparypy Ta TEXHOJIOTIi, B
TOMY 4YHCII 13 CYMDKHHX Taly3ei, JJIs pO3B’sS3aHHS
BHUPOOHMYMX 3aJ1a4; 3JaTHICTh OpaTH y4acTh y BHUTOTOBJICHHI
eKCIIEpUMEHTAJIbHUX 3pPa3KiB, 1HIIUX OO0'€KTIB JOCIIKEHHS;
3MIaTHICTB JI0 MOCTIMHOTO PO3BUTKY KOMIIETEHTHOCTEH y chepi
NPUKIAAHOT (i3UKH, 1HXKEHEpii Ta KOMI IOTEPHUX TEXHOJOT1;
37IaTHICTh BUKOPHCTOBYBATH Cy4YaCHI TEOPETHUYHI YSBJICHHS B
rairy3i Gi3uKy I aHAT3y PI3HYHUX CHUCTEM.
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Indopmariiiine
TUCIAIUIIHA

3a0€e3IeYeHHS

Cunabyc, oucmanyivinuii Kypc

Bu1 ceMecTpoBOro KOHTPOIIIO

EK3AMEH
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CIIEIJAJIBHI IT'TABU I'TIPOT'A3OIMHAMIKHA

Kadenpa, sika 3ab6e3neuye BUKIIaTaHHS

[TpuknagHoi izuku

PiBeHb BUIIOT OCBITH

Tperiii (moxTop binocodii)

Mo>JIHB1 0OMEXEHHS
CrenianpHOCTI, U SAKUX aJanToBaHa JUCIMINTIHA

Bbe3 oOMexeHb
105 npuxiiagaa Gizuka Ta HaHOMaTePiaIn

Kypc, cemecTp

2 Kypc, 4-i ceMecTp

OOcsT MUCHUILUTIHK Ta PO3MOALT TOIUH
ayMTOPHOI Ta CaMOCTiiHOT poOoTH

3aranmpHa KUTBKICTE: (4 xpemautn) 120 rog.,
JIexuiinux 3adate: 18 romx.

[IpakTuunux 3ausaTh: 18 rom.

CamocTiiiHa poOoTa CTYIEeHTIB: 84 rom.

MoBa BHKJIaTaHHS Ykpaincbka
Bumorn 10  mouatky — BUBYEHHS HEOOXiTHI 3HaHHS 3arainbHOi (i3ukK (MexaHika
IUCIAIUIIHA piIMHU 1 Ta3iB, TEPMOJIWHAMIKA), MAaTEMAaTHYHOTO aHai3y

(mudepeHItianbHi piBHAHHS, BEKTOPHUM aHai3)

1o Oyme BUBYATHUCS

OTpPHMaHHS 3HaHb 3aKOHOMIPHOCTEH TiIpOIWHAMIKH
B CKJIQIHUX TiAPO-Ta30JMHAMIUYHHX MPOIecax

Yomy 11e 11ikaBo/Tpeda BUBYATH

PO3YMiHHSI TIOBEIHKH PIAMH 1 ra3iB € KIIOYOBUM Y
NPOEKTYBaHHI  JIITaKiB, aBTOMOOUIIB, TPyOONpPOBOIB,
KITIMaTHYHUX  CcHCTeM. Lle  TakoKk  BaXJIUBO IS
MeTeopoiorii, okeaHorpadii, OioMexaHiKH KpPOBOTOKY Ta
HaBiTh aCTPOI3UKH.

I’IOMy MOXXHa HAaBYUTHUCA

pO3paxoByBaTH pyX pIAMH 1 rasiB, aHaJi3yBaTH
CWJI Ha TIOTOKHM, MOJEJIOBATH aepOoANMHAMIUHI
NpaLoBaTH 3 YUCEIBHUMH METOJaMHU  Ta
JTOCTI/DKEHHSMH B TiApO- Ta

BIUIHB
HpOLECH,
eKCTIEPIMEHTATEHUMHU
aepOIMHAMILIL.

Sx MOXHA KOPUCTYBaTHCS HaOyTUMHU
3HAHHSIMU 1 YMIHHAMH

y TPOEKTYBaHHI TpPaHCIOPTHHX 3aco0iB  (aBiamis,
aBTOMOOLTI, CyAHOOYAyBaHH:), Y Ha(TOra3oBiil Ta eHEPreTUYHIH
Taly3saX, y TiIPOCHEPTeTHIli, B OIOMEIUYHHUX IOCIIHKCHHIX
(XpoBOOOIT, TUXaIbHA CUCTEMA)

[ndopmarriitne 3a0e31eueHHS

JUCHUILIIHA

Cunabyc, niopyuHuxu ma HA8YAIbHI NOCIOHUKU

Bun CCEMCCTPOBOI'O KOHTPOJIIO

EK3AMEH
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ABUIIA IIEPEHOCY B MIKPO- TA HAHO-POSMIPHUX CUCTEMAX

Kadenpa, sika 3ab6e3neuye BUKIIaTaHHS

[TpuknagHoi izuku

PiBeHb BUIIOT OCBITH

Tperiii (moxTop binocodii)

Mo>JIHB1 0OMEXEHHS
CrenianpHOCTI, U SAKUX aJanToBaHa JUCIMINTIHA

Bbe3 oOMexeHb
105 npuxiiagaa Gizuka Ta HaHOMaTePiaIn

Kypc, cemecTp

2 Kypc, 4-i ceMecTp

OOcsT MUCHUILUTIHK Ta PO3MOALT TOIUH
ayMTOPHOI Ta CaMOCTiiHOT poOoTH

3aranmpHa KUTBKICTE: (4 xpemautn) 120 rog.,
JIexuiinux 3adate: 18 romx.

[IpakTuunux 3ausaTh: 18 rom.

CamocTiiiHa poOoTa CTYIEeHTIB: 84 rom.

MoBa BUKJIQIaHHS

VYxkpaiHChKa

Bumoru o
IUCIAIUIIHA

MMOo4YaTKy BHUBYCHHA

Knacuyna mexaHika, TepMOJMHAMIKA 1 MOJIEKYJIIpHA
¢bi3uKa, eIeKTpUKa 1 MarHeTU3M, TE€OPisl TEIUIONPOBIIHOCTI,
(bi3uka TBEpAOro Tija, GpizMuHaA KIHETHKA,

[Ilo Oyne BUBYATHCS

SBumia, enexTpo-, TEmIo- 1 MacomepeHocy B
cUcTeMax MIKpO- 1 HAaHO PO3MIPHHX CHUCTeMaX. AHaTITHYHI
Moneni, piBHAHHS bombrmana, wmetonq MonTte-Kapio,
METOIM PIBHOBWKHOI 1 HEPIBHOBAXXHOI MOJIEKYISPHOI
TUHAMIK{, pO3paxXyHKH 3 MEepIINX MPUHIIHUIIIB. 3HAHOMCTBO 3
naketamu Jiyist MojuTtoBaHHs (LAMMPS)

Yomy 11e 11ikaBo/Tpeda BUBYATH

P03BUTOK Cy4yacHOT €JIEKTPOHIKM Ma€ TEHACHIIIIO JI0
MiHIaTIOpHU3aIii -  XapakTepHi  pO3MipH  Cy4acHHUX
TPAH3HUCTOPIB TMOPSIKY HaHOMeTpa. J[Isl Takux MacmradiB
KJIACHYHI PIBHSHHS €JEKTPO- Ta TETUIONPOBITHOCTI (3aKOH
Owma, piBHsHHS Dyp’e), MO MPalIOIOTh B HAOIMKEHHI
CYLUTBHOTO CepelIoBHINa, OUIbIIEe HE OMUCYIOTH KOPEKTHO
3a3Ha4yeHl sBUImA (TOXMOKAa MOXKE CKJIQJaTH JCKiJIbKa
nopsakiB). Tox st (Gi3MYHO MPaBUIILHOTO OMHKCY MPOIECIB
Ha JaHuX MacmTabax (1 momanbioi po3poOKH BiAMOBIIHUX
IPUCTPOIB), MOTPIOHO BUKOPHCTOBYBATH BIATOBIIHI MOAEII
1 MiAX0IU

Yomy MOKHA HABUUTHUCS

OO6upaty HaWOLIBII BIAMOBIAHY MOJENb JJS OMHUCY
SBMI MEPEeHOCY 3aJeXHO BiAg MacmTaly cucteMu 1 il
napaMeTpiB, MOJENIOBATH IPOCTI BUIAIKU TEIUIONEPEHOCY
B maketi LAMMPS, mozpentoBaTé eneKTpHYHI MPOIECH B
HaMIBIOPOBIIHUKOBUX HaHO mpwiagax B nakeri GTS 3
BUKOPHCTAaHHIM HaliBKIACHYHUX MOJIesIei

Sk MOXKHA KOPHUCTYBaTHICS HaOyTUMHU
3HAHHSMH 1 yMIHHSIMH

HaoyTi 3HAHHS MOKHA BHKOPHCTOBYBaTH B
HayKOBO-JIOCIIHI poOOTi TOB’sI3aHii 3 po3pOOKOIO CUCTEM, Jie
BRXIMBUMHU € SIBUIIA €JIEKTPO-, TEIUIO-, Ta MAaCOIEPEHOCY B
MIKpO- 1 HaHOpO3MipHHX Macmrabax. Hampukman, npu
MONICTIIOBaHHI  CJIEKTPUYHUX SBWIN, TPOIECIB Jerpajarlii,
HaIHHOCTI, reHepamii TeIIOTH 1 TCIUIOBIABEICHHS B
HAHOEJIEKTPOHILI

[ndopmariitne 3a0e31neueHHS

JUCHUILIIHA

Cunabyc, niopyunuxu ma Hag4aIbHi NOCIOHUKU,
oucmanuiunun kypc Google Classroon

BI/I,Z[ CCMCCTPOBOI'0O KOHTPOJIIO

EK3AMEH
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