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[IporpaMa BCTYIHOTO iCHMTY A KOHKYPCHOTO BigOOpy BCTYIHHKIB O acHipaHTypH IUIs
3000yTTs CTyneHs BHINOI OcBiTH mokTopa ¢inocodii (PhD) 3a crnemianenicTio ES ®isnka Ta
ACTPOHOMIfl OCBITHBO-HayKoBa mporpaMa @i3MKa Ta acTPOHOMis Ha OCHOBI OCBITHBOI'O
cTymneHs Marictpa (ocBiTHbO-KBamidikamiiHoro pisasg cuemianicra). {: JIHY, 2026. — 11 c.

Po3poOHuKH:

Cxanosy6 Bomogumup BacuianroBud, B.0. 3aBifyBada KadenpH eKCIEpHMEHTAIbHOI Ta
TeopetnyHoi ¢izuxu J{HY, nokrop ¢izuko-mareMaTHYHHX HayK, mpodecop, rapaHT OCBITHBO-
HayKOBOI IIPOrpaMH;

PsGues Cepriti Ipanosuy, mpodecop KaeapH €KCIIEPHMEHTATILHOI Ta TEOPETHUHOI
dizuku JIHY, nokrop (pizuko-mMareMaTH4HHX HAYK, mpodecop;

ITporpamMa BCTYNHOro ICHHTY IO acIipaHTypH yxXBajeHa Ha 3acigamHi Kadeapu
eKCIIEpPHMEHTAIILHOT Ta TEOPETHYHOT (Di3HKH

ITpotokos Ne8 Bix «21» tpasus 2026 p.

F

3aBinyBad Kadeapu eKCrepHMEHTAIBHOL g

Ta TEOPETHUHOI (i3uKH Cepriit PJBLIEB

IapanT OCBITHRO-HAYKOBOI IIPOTPAMH
®izrKa Ta aCTPOHOMIs L Bomomumup CKAJIO3Vb



KPUTEPI OIIIHIOBAHHS PE3YJIBTATIB CKIIAJJAHHS BCTVIIHOI'O
ICIIUTY

Exsamenariiiini 6ineTd 3 BCTYIHOTO iCHUTY i3 CHEMiaTbHOCTI CKIANAIOTECS 3 3 MATaHb, IO
HOTpeOyIOTH PO3TOPHYTO! BIZINOBII TEKCTOBOrO Xapakrepy. MakcuMaibHa CyMa TECTOBHX OaiiB
3a nepmy 2 nuranHs— 70 6anie. MakcuManbHa cyma TecToBHX 6aiiB 3a 3 muraHHs— 60 Gaiis,

OuinroBaHHS 3HaHb 3/iHcHIOETECS 32 200-6aIBHOIO MKAIO0.

Tpusamnicts BerynHoro icnuty — 120 xa.

Kpurepiii oniHioBanHs 3HaHb
0-99 6axiB — He cxiIaB
100-200 6aaiB — ckias

KoxHa BiIIOBI b HA HTAHHS OLIHIOETECA 332 200-0aIEHOIO MIKAJIOKO:

0-119 Oanu BHCTAaBIMIOTHCA BCTYNIHHKY B AacIipaHTypy, SKHd HE Ja€ BiOUOBiAi Ha
[IOCTaBJICHE MUTAHHS, Ja€ HENPABHIbHY BiNOBi/b HA MOCTABIICHE IIMTAHHS, HE OPIEHTYETHCS B
TEOPETHYHHX Ta NPAKTHYHHX MOJOKEHHAX UCIMILIIH, AEMOHCTPYE Bi[ICYTHICTH PO3YMIHHS
HaBYAJTBHOTO MaTepiaiy.

120-127 Ganm BHCTaBIAIOTHCS BCTYIIHHKY B AacCIipaHTypy, SKHH BOJIOAIE MPOrpPaMHHM
MarepiaoM Ha piBHI (pparMeHTapHOTO, IPAaKTHYHI HABHIKH 3 3aCTOCYBaHHA TEOPETHYHMX 3HAHB
3 (i3ukm cnabo chopMoBaHi, YaCTHHA BiANOBiACH HAa MOCTABJICH] 3alIUTaHHS BiICY THA.

128-149. Ganm BHCTaBIAIOTHCA BCTYIMHHKY B acHipaHTypy, fAKHH AEMOHCTpYE 3HaHHA B
obMexeHOMy 00cCs3i, He 3HAE€ 3HAYHOI YACTHHH IPOTPaMHOTO Marepialy, OCHOBHHX IOHSTH 3
(izuku, nomyckae iCTOTHI TIOMHIKH 3 BH3HAYEHHSM TEOPETHUHHX II0JNOXEHb, HE CIPOMOXKHHH
MOACHATH OCHOBHI (hi3HYHI 3aKOHOMipHOCTI.

150-163 Ganu BHCTaBISETHCH BCTYIMHHKY B acHipaHTypy, SKHHA 3Ha€ JHIIC OCHOBHHMH
Marepiaj, aje He 3acBOIB iforo meraneii, aomyckae Heponiku. He3marHmit g0 aHamizy Ta
y3arajbHeHHS (i3HYHHX SBHIN, KOPHCTYETHCH B BiANOBINAX JIHINE MaTepialaMHd KOHCIIEKTY
NEKIIiii. ‘

164-179 Ganm BHCTaBISETHCS BCTYIHHKY B acHipaHTYpy, SIKHH TBEpIO 3HAE IPOrpaMHHH
Marepiai, rpaMOTHO i IO CyTi BHKJIAJa€ HOro, He JOMyCKae iCTOTHHX HEJONIKiB y BIATIOBiI Ha
3allATaHHs, BOCBHEHO aHANi3ye (i3uuHi mpoiecd Ta poOHTh BIACHI BHCHOBKH. Y BiINOBimsAX
KOPHCTY€EThCS JIUINE OCHOBHOIO JIiTepaTypolo, IIiIpyYHHKAMH, MOCIiOHHKaMH.

180-200 Ganu BHCTABIAETHCS BCTYIHHKY B acIipaHTypy, AKuif MTHOOKO Ta MIIHO 3acBOIB
NporpaMHMii MaTepiaj, BHYEPNAHO, IIOCIIJIOBHO, IpaMOTHO ¥ IOriYHO HOro BHKJIAJac, y
BIANOBi/I AKOTO TICHO IOB’S3YE€ThCH Teopis 3 mpaktukoio. Ilpm mpoMy CTyZeHT He 3a3HAE
TPYJHOIIIB 3 BiJIIOBi/UNO HA 3aBJaHHS 3 Cyd4acHHX mpobiieM ¢isukd i actpoHomii. JleMoHCTpye

00i3HaHiCTh 3 MOHOTPahi9HOO JTIiTEpaTyPOIO, Pi3HUMHE iHGMOpMALIHHAMY JUKEpEIaMH, OrILA/IaMH.

IIpr ocraTouHiil OWIHII pe3yNbTAaTiB BHKOHAHHS 3aBJaHHS BpPaXxOBYETHCS 3aTHICTH
daxiBms:
— 3aCTOCYBATH IIPaBWJIA, 3aKOHH, METOIH, IPHHIHUITA (Di3HKH;
— aHali3yBaTH 1 OIiHIOBATH (DAKTH, MOl Y PI3HAX raxy3ax Qi3uky;
— BHKJIAJIaTH MaTepiaid JIOTiYHO, MOCITIIOBHO 3 JEMOHCTPAIi€l0 (i3HIHOTO CBITOIILALY
Ta MHCJIEHHS



1. 3MICT PO3IL/IIB TA TEM JUCIHILITH

1. Kiacuuna MexaHika

PipHsiaHs pyxy. OCHOBHI INpHHIMIOH 1 3aKOHH KiacH4Hoi MexaHiku HeioTona.
V3araneseHi koopauaary. [Ipunimn HaiMermoi aii. ®yakmis Jlarpamka BUIbHOI MaTepiaasHOI
TOYKH Ta YACTHHKH B MOTeHIiampHOMY Tout. OyHkiis Jlarpanka CHCTEMH MaTepiajlbHAX TOYOK.

Kanoniuni piBHsHES. PiBHgrES ['amimeTona. Kanoniyni nepeTBopeHHs. 3MiHHI Jif—KyT.
®ynkuis Paycca. Teopema Jliysimms. Qyxku Ilyaccona. [is sk ¢yukuis koopausar. PiBHsHHs
laminbrona — fk00i. Po3ninenns sMinHuX. AniabaTH4Hi iHBapiaHTH.

3iTkHEHHA dYacTHHOK. PoscisHHs wactuHOK. Ilepepi3 po3cisHHA. Po3mag 4YacTHHOK.
[IpyxHi 3iTkHeHHs yacTuHOK. @opmyna Pesepdopaa.

Pyx tBepmoro Tina. KyroBa mBuakicte. Tenszop inepmii. MoMEHT iMITyJIbCy TBEPIOro
Tina. PiBHAHHA pyxy TBepmoro Tinma. Eidinmepori kytu. PipHsnas Eiinepa. CuMerpuuna Ta
aHTUCHUMETPHYHA A3ura. PyX BITHOCHO HEIHEPUIHHOT CHCTEMH BiITIKY.

OcHoeHI piBHSHHS rigpoguHamika. Omuc pyxy pigweEd. PiBHSHHS HENEpPEpBHOCTI.
Ineansna pinmna. Piensuus Eiinepa. Ilotik emepril i immymecy. Timpocraruka. ImTerpan
Beprymm. IMotenmiansha tewis. Hectmcnmsa pimmna. Tenzop HampyxkeHb. PiBHAHHA pyxy
B’13KO1 piguHy. 3akoHHU moxibHocTi. ®opmyna Ctokca.

Teopist npyxrocti. Omuc nedopmanii TBepmoro Tina. TeH30p HATATIB Ta 3aKOHH 3MiHH
iMIynecy Ta MOMEHTY iMmyibcy. 3akoH I'yka. TeHsop mpykHocTi. PiBHAHHA pyXy iAcaibHO
npyxHoro Tina. OmHopinai nedopmarrii.

2. EjaexTponnnamika

PisusuHs enekTpoMardiTHoro mons. Ilepma mapa piBHses Maxkcpemna. [is ana
enexTpoMarsiTHoro mons. YotHpH-BeKTOp CTpyMy. PiBHSHHS HemepepBHocTi. Jlpyra mapa
piBHsiHB MakcBesia. I'ycTiHa Ta MOTIK eHeprii.

Iocriline enexTpoMmarditHe moje. 3akoH Kymona. EnexrpocTaTHdHa €HEpris 3apsiis.
Tlone 3apsmy, M0 pyXaeTbes piBHOMIpHO. PyX y KymoHiBceKoMy moiji. JIMMONBHHN MOMEHT.
My nsTanonsHi MomMenTH. CHCTeMa 3aps/iB y 30BHIIHEBOMY mouti. MarniTauit MomeHT. Teopema
Jlapmopa.

Enextpomarnitai xeuni. Xeunsoee piBagHHS. [Imocki xeumi. MoHOXpoMaTHYHA IUIOCKA
xsust. CriekTpainsHe po3suHenHs. YacTkoBo monspr3oBane cBiTno. [Tapamerpu Crokca.

BHUIpOMiHIOBaHHS €JIEKTPOMArHITHAX XBHIb. 3arasHi noreHmiama. Ilorenuianu
JIbenapa — Bixepra. Ilone cucTeMu 3apsgiB Ha JaleKdux BiactaHax. JlMmosbHe
BHINpOMiHIOBaHHSA. KBaZpyIoNbHe T2 MATHITHO-IUIIONGHE BHIPOMiHIOBaHHS. BHIPOMiHIOBAHHS
3apany, IO IIBHAKO  pyXaeThed. | anbMyBaHHs  BHOPOMIiHIOBaHHAM.  PoscisHHs
eJIEKTPOMArHiTHUX XBHJIb BUILHUMHE 3apsaaMu.

PiBHSHHS €NEKTPOMATHITHOTO TONs y cepenoBuimax. KoMIUIeKCHa JieneKTpHYHa
TIPOHHKHICTE, ciiBBiHomeHHd Kpamepca — Kporira.

EJleKTpOMAarHiTHI XBHJI y cepeoBHIlax. EneKTpoMaraiTHi BIaCTHBOCTI HAIPOBiHHKIB,
CETHETOENIEKTPHKIB, (PepOMarHeTHKiB, MIa3MH.

3. KBanroBa MexaHika

OCHOBHI TOJIOXKEHHSI KBAHTOBOI MexaHikH. XBHIbOBa (YHKIiA Ta ii CTATHCTHYHA
inTepnperanis. Oneparopu ¢isuunux Beanuud. Pisuyna inTepnperanis ix BmacHux yHKIUiH Ta
BJIACHHMX 3HAY€Hb, BHUIAJKH JHCKPETHOIO Ta HENEPEPBHOro CreKkTpy. IIpuHIMN cymepno3uii.
Bumiproparag (ismusnx Benuuud. @i3HuHi BEIMYMHH, MO MAOTH B OJHOMY CTaHi BH3HAa4eHi
3navenns. Koopauuatu ta immynscd. Omeparopu ¢ismduaux BelHdyMH K (QyHKII omeparopis
KOOPIMHAT Ta iMmyibCiB. CIiBBiIHOIIEHHS HEBH3HAYEHOCTI.

OpuoBuMipHHE pyx. Bimbutrs Ta NpPOXO/DKEHHS XBHIb. 3B’f3aHi CTaHH. SIBHIie
peszonancy. Tynensuuii edexr, Kpasicramionapsi cranm. 3aransai BnacTHBOCTI OXHOBHMIPHOTO
pisrsuns llpsoxinrepa. I'apMoniitauii ocipistop. Oneparopa @, @

OcuoBu Teopii mpeacraenens. AGcrpakTHe (OpPMYIIOBaHHS KBAaHTOBOI MEXaHIKH B
TepMiHaX TinmsGepToBOro mpocTopy (IpocTip cTaHiB), HOro BEKTOPIiB (BEKTOPH CTaHy), i
omeparopie B HhOMY (omeparopu ¢isuunmx BenmmumH). Copsoxenuii mpoctip. IloznaueHHA
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Hipaka. Bpa- Ta xer-Bextopu. Cxamsapuuii Ta BeKTOpHHMI NOOYTKM BEKTOpiB. YMOBa IIOBHOTH
CHCTEMH BEKTOpIB oneparopa ¢isuanoi Bemuunnn. CHCTeMa BIACHUX BEKTOPIB K y3aradbHEHui
basuc. A-IpenCcTaBIeHHS BEKTOPIB CTaHy (XBHIbOBA QYHKIS B A-IpeACTaBIEHH]) i onepaTopis
(4 - diznyna BenmuumEa). KoopauHatHe, iMIIyIbCHE Ta eHEpPreTHYHE MPEICTABICHHS.

Kaprunu pyxy cmcremn. Omeparop epomonii. Kapruna Illpsomiarepa. Kapruna
I'alizenGepra. Kapruna [lipaka.

Toroxui wactunku. IIpoctip cranie cucremu. [Ipsmuii mo6yTok Bekropis. CTpyKTypa
IPOCTOPY CTaHiB CHCTEMH TOTOXKHHX YACTHHOK. bo30HH, (epMmionm. Umcia 3amoBHEHHSL.
Ipuanun Mayni. TlpencraBnenns uucen samoBHeHHS. CTPYKTypa ONEpaTopiB OJHO- T4 JBOX-
YaCTHHKOBHX (i3MYHUX BEJTHIHH.

Bapianiiiamit mMeron. Bapiauiiiumii mpuHIMn s cTanioHapHHEX cTaHiB. Bapiamiitrmit
meron Pitna. OcHoBHEIE cTaH aToMiB BoAHIO Ta renmiio. Meromu Xaptpi ta Xaprpi — ®oka —
Hipaka B Teopii CHCTEMH TOTOXHUX (pepMiOHIB.

Meron BropEHHOrO KBaHTYBaHHA. I30MOp(di3M rinEGEPTOBHX IPOCTOPIB Ta KBAHTORA
Mmexanika. IIpocTip cTaHiB cHCTEMH OJHAKOBMX YAaCTHHOK B IpPEICTABIEHHI BTOPHHHOTO
kBauTyBaHHs ([IBK). Ilpocrip cramy cucremu 3i 3mimmmEm ckinazom. Ilpsma cyma BeKTOpiB.
Ilpoctip @oka. OmepaTopd HapOMKEHHs Ta 3HHIICHHS 4YacTHHOK. 3B’s30k IIBK, mo
BiOBiAOTh Pi3HUM IPEACTABICHHAM OXHOYACTHHKOBHX CTaHIiB. 3aIlWC OIEpaTOpiB OJHO- Ta
ABox4uacTHHKOBHX BenuyuH y [IBK. Cucremn mexinbkox coptiB 6o3oHiB Ta depmionis. I1BK,
IO BIANOBIZAa€ CHiH-KOOPAMHATHOMY IIPENCTABICHHIO OJHOYACTHHKOBHX CTaHiB. [10Mb0BHMit
omneparop. Oneparop ['amineTOHA CHCTEMHM 3apS/DKEHHX YACTHHOK 3i CIIHOM Yy 30BHIIIHBEOMY
enexTpoMarsiTHoMy moni y IIBK. Omeparopu amuTuBHEHX iHTerpamB pyXy, iX I'YCTHHH Ta
rycrunu ix notokis. IIBK, mo Binnorinae cnid iMiyasCHOMY IpeACTABIECHHIO.

4. Tepmonunamika i cratucTuyuna diznka

TepmonuBamika piBHOBaXKHHX IpoueciB. [lapamMeTpw, IM0 ONMHCYIOTH CTaH piBHOBary. I
3aKoH TepMoauHaMiku. I 3akoH Tepmonunamike. EnTpomnis, abcomoTHa Temneparypa. OCHOBHE
TEPMOIMHAMIYHE CIIBBiTHONIEHHS Ta #oro Haciiaku. TepMoauHamMiuni moTeHianM. 3aneKHicTh
TEPMO/IMHAMIYHAX BEIHYWH BiJl 06°eMy Ta KinbskocTi yacTuHOK. I11 3aKOH TEpMOIMHAMIKH.

OcHoBH piBHOBaXHOI CTAaTHCTHYHOI MexaHikd. DYHKINS po3moaLLy cucTeMu. PiBHSHHS
JliyBimmst. Mikpoxanowiunuii posmozin I'iG6ca sk piBHOBaKHa (DYHKIiS PO3HOALTY i30/I5OBAHOI
cucreMd. Tepmonunamiuna rpanuns. Kanoniunuii Ta Benukwii KaHOHIYHEHE posmonimm ['i66ca
I piBHOBa)KHOI cHcTeMH B TepMmocrtari. ExBiBanenTHicTs posmomimis [i66ca y
TepMOIMHaMiuHi# rpannui. Teopemu mpo piBHMI PO3MOALN €HEPrii MO CTymeHAX cBoGOIH Ta
Bipial.

®@azosi nepexomu Ta KputHuHi sBuma. Kiacubikamis ¢asopux nepexoniB. @a3osi
nepexoau I poxy. ®@azori nepexomu Il poxy Ta kputuuni seuma. Teopis Jlamnay ta Mexi i
3aCTOCYBaHHI.

5. CIpyKTYpa TBEpPIHX TiJ

Hanomarepiamu 1 HaHorexsonorii. IlepcriekTHBHI MNOpPOIIKOBI i TOHKOILUTIBKOBI
Mmarepiann. Homi ximacu Marepianis. Meromy oTpuMaHHs HepiBHOBRXHHX Matepianis. Buau
TEPMOOOPOOKH, TepMOMeXaHiuHOi 0OpoOKu Martepiani, PO3YMHHICTE €IEMEHTIB, (azopuii
CKian, knacH(ikanis 4YOPHHX 1 KONBOPOBHX CIUIABIB, CTaOinbHEHA i MeracTaGinpHMil cTaH
CILIaBiB, (i3MKO-MEXaHi4Hi BIACTHBOCTI MATepialiB, METOM OTPHMAHHS HEPiBHOBAXHHX i HaJl-
HEPIBHOBaXHMX CTaHIB y MaTepiaax.

6. Eneprernynnii cieKTp KPHCTAJIIB

Onuc eHEepreTHYHOro CTaHy KpPHCTAIiB 3a JOMOMOTOK KBa3iyaCTHHOK. POHOHH,
MarHoHH, €KCHTOHH, IIJIa3MOHH Ta iH. EnexTpoHu B MeTani sk kBasiuactuuku. KeasiiMmyisc.
3akon jucnepcii. Teopema Bnoxa. I'yerema cramis. CraTHcTHKa rasy KBa3idacTHHOK.
KomvBanns kpucTamiyHO! pemmniTKH. AKYCTHYHA Ta ONTHYHA BiTKH KOJHBaHb. TEIUIOEMHICTH
pemitkn. JleGaiBchka wactota. EnexkTponsi cTamm B kpuctanax. OIHOENIEKTPOHHA MOJEND.
HabmixeHHs cnabko i CHIBHO3B'S3aHHX €NEKTPOHIB. 30HHA CXeMa Ta THIH TBEPAMX TiJ.
Bupomxennii enexkTponnuii ras. Enexrponna reiioemHicTs, nosepxas ®epmi. Edexrusna maca.
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Enexrponu Ta nipxu. Ilonoxenns ®epmi-piBHS B HEBHPOIKEHHX HAMIBIPOBiAHMKax. SBuma B
KoHTakTax. [IoreHuianshi 6ap’epu. KonrtaxktHa pisauus norenmianis. bap’ep IlloTkwu.

L EjekTponHi KiHeTHYHi BJACTHBOCTI TBEPAMX TiJx

Kinernuni pisasmns. Enexrpo- Ta Temwrompopimmicts. TpmBamicTs penakcaii.
MexanisMu  posciroBaHHSl eNeKTpoHIB. PosciloBamEs Ha jgomimkax i nedexrax. lomna
IpoBiAHICTh KpucTanis. CymnepioHHa mpoBigaicTs. Marmitoomip Ta edexr Xomna. KeanTopuii
epexr Xomwra. Hamienposigmuxu. Enextpomma crpykrypa. Jlomimmkosi piBui. JloHopu Ta
AKIENnTopH, p-n-nepexomd. Edexr I'ama. @otomposimmicts. Pekom6imamia Ta pemaxcamis
HCPIBHOBXHHX HOCIiB 3apsy. Temroemuicts. TeMIepaTypHa 3aleXHIiCTh TEILUIOEMHOCTI.
Mogzeni Eitnnrreiina ta JleGast.

8. OnTHyni T2 MarHiTHI SBHIIA TBEPAMX Tid

OcHOBHI BIaCTHBOCTi MATHETHKIB. ATOMHH} MarHeTH3M Ta MaTHITHI BI4CTHBOCTI ciabKko
MArHiTHHX peYoBHH. JliaMarHeTHsM CHCTeMH cnabKo B3a€MOMNIIOYAX AaTOMIiB i MOJEKyIL
HiamargeTHsM Ta mnapamarHeTHsM TBepauX Tim Ilpupoma (depomarHeTH3MYy. JOMEHM.
MarniTauii ricrepesuc. ArTH(®epOoMarHeTHsm i pepomaraernsm. KomGinanifine posciroBanss
ceimia. TlormuHamms 3B°S3aHHMH HOCiAMH. MiK30HHI OpsMi Ta HempaMi Nepexoim.
Jhominecuenmis KkpucramiB. PexoMOiHanifiHe BHIPOMIHIOBaHHS B IieNeKTpHKax Ta
HanisnpoBigHuKax. CIIOHTaHHE i BUMYyIneHe BunpoMinioBanHs. Jlasepn. Tunu OKT.

9. ieJIeKTPHKH

®i3yyHi SBHINA T2 MPONECH Y MieNEKTPHUKAX, IO TO3BOJSIOTH BHKOPHCTOBYBATH iX B
AKOCTI (DYHKI[IOHATBHEX MarepialiB y MNPHCTPOSX CyYacHOi enexTpoHikd. OCHOBH OIHCY
CTPYKTYPH KPHCTaliB, a TAKOXK ii BIUIMBY Ha BIACTHBOCTI AieneKTpukiB. CydyacHi ysBIeHHS mpo
IIPOLECH ENIEKTPHYHOI MOJSIpH3alii Ta eNeKTPOMPOBIHOCTI y AiENEKTPHYHHX CepeJOBHINAX.
OcHoBH omuCy Ai€NeKTpHKIiB Teopii # cyuacHi HeoOXimHi s iX eneKTpodi3HYHHX SBHIN B
JieNeKTpHKaX. BIacTHBOCTI aKTHBHHX CETHETOENEKTPHKIB, IipOETEKTPHKIB, II’€30€IEeKTPHKIB,
enexrperiB.. OcHOBH Teopii ¥ cydyacHi eKCHEpAMEHTaIbHI JaHi Ta XapaKTEPHCTHKH
NiENEKTPHYHAX Marepiamis, HeoOXimHMX ;IS iX 3acrocyBaHHS. CydacHI JOCTiKEHHS 3
HaHO(I3HKH JieNEKTPHIHUX CIIOIYK.

10. Tepmoamuamika i pazosi nepexoan

OcHoBH TepMoOmMHAMIKH i KiHETHKH ()a30BHX IEPETBOPEHh y IIOABIHHHX CILIABAX.
Tepmopunamiunmit minxin o ananisy giarpam craHy Ta 3’sCyBaHHsS XapaKTepy B3aeMOJil
KOMIIOHEHTIiB i GynoBu ¢as. Teopis yTBOpeHHs (a3, KpucTamizamii 3 METANEBHX PO3IUIABiB,
nadysidaax Ta Ge3mudys3iiHAX MexaHi3MiB (a3oBHX NEPETBOPEHb y TBEPAOMY Ta DiJKOMY
craHax. OCHOBHI IPHHIUITA 3aCTOCYBAHHS F€OMETPHYHEX 1 TEPMOJMHAMIYHAX METOIIB aHAJI3Y
NOTpiHHMX cucTeM. THIM NOTPIMHKX JiarpaM cTaHy, METOIHM rpadidHoro 306paxKeHHs IpoLecis
kpucranizamii. [liarpamu crany 3 0GMeXEHUME TBEPAMMH PO3UMHAMHE H XiMiJHMMH CIIONYKAMH.

11. Hapumposiamicts

OcnoBHi  BmacTuBocTi  HammpomimHmkiB. Hammposimmmxku [ i I pony.
BrcokxoTemnepaTrypHa HaaIpoBiAHICTS.

12. ExcrnepuMeHTAJbHi MeToXH (i3HKH TBEpIOro Tija

Pentrenorpagis. Meromu  jgocnmimKeHs imeansHOI Ta  pealbHOI  CTPYKTYpH.
Enexrpororpadis. Enekrporna mikpockomis. EnekTpruni Ta rajsBaHOMArHiTHi BHMiprOBaHHS
SIK METOIW BHBYEHHS €IEKTPOHHOI CTPYKTYPH KpPHCTANIB i ckiaaay aomimok. OnTu4Hi MeToaH
JOCIILKEHb KPUCTAIIB.

2. IEPEJIIK ITUTAHB, 3ATTPOIIOHOBAHHUX JJISA ICITUTY

BerynHi BHIpoGyBaHHS NPOBOJSTECS 32 PIIEHHSM eK3aMeHaniifHol KoMicii 3a GineTamu.
JUtsl miATOTOBKH BiINOBiNI BHKOPHCTOBYIOTH €K3aMeHANiiHi IMCTKH, mo 36epiraijoThcs B
0coboBiii cripaBi BCTYIIHHKA.

3 mporpaMamMH BCTYIIHHX BHIPOOYBaHb, IEPENiKOM IHTAHb, MOPAAKOM IpPOBEACHHS
BCTYIIHMX BHOPOOyBaHk 3a crenianbHicTio ES ®Di3nka Ta acTpoOHOMIsI BCTYIHHKH MAlOTE 3MOTY



o3HaiioMuTHCS Ha odinifinoMy caiiti JTHY.

PiBeHb 3HAHE BCTYIHHKIB OLIHIOETHCS €K3aMEHAIINHHOIO Komiciero 3a 200-6arbHOO
CHCTEMOIO. Pe3ysbTaTé NpoBENCHHS BCTYIHOrO BANPOOYBaHHS OGOPMISIOTECS IMPOTOKOJIOM, B
AKOMY (ikCyloThcs ex3aMeHaniiini muTaHHs. Ha KOXHOTO BCTYIHHKA BeZeThes OKpeMuii
NPOTOKOIL.

IIpoToxomu mpuioMy BCTYNHHMX BHOPOOYBaHL ICNS 3aTBEPIDKEHHS 30epiraloThes B
0co00Bi# cripaBi BCTYyIIHHKA.

Ilnranns, 3anponoHoBaHi JJIsi BCTYIHUKIB B acnipanTypy
3a cnenianbHicTio ES ®izuka Ta actponomin
OHII «®i3nka Ta acTrpoHomin» B 2026 p.

1. Knacuuna mexaHika
Omic MexaHiYHOTO pyXy B Pi3HHX CHCTEMax KOOpAHMHAT (3aKOH PyXy, TPacKTOpif, CHCTeMa
BiTIKy, pajiiyc-BeKTOp, IPHCKOPEHHS).
3axkoHu 3MiHH i 30€pexeHHs IMITYJIBCY i MOMEHTY iMIynncy B Mexanini HeloTona.
PoGora i noryxuicte cumu. PisHi Tumu cwi. 3akoH 3MiHE i 36epexxeHHs eHeprii B MexaHimi
HeioTona.
B’s3i. Cuna peakuii B’s13i. PiBHsHHA pyXy npu HasBHOCTI B’a13iB — piBHsHHs Jlarpamika mepmoro
poxny.
Ilpuanun naiimenmrof nii. Pisasnus Jlarpamka. @yukuis Jlarpamka.
@yukuis I'aminerona. Kanoniuni piBasuas ['aminbToHa.
Hyxxu Ilyaccona. Jlyxxku IlyaccoHa i inTerpanui pyxy B raMiJIbTOHOBiH MEXaHiI.
Pipasgansg aminerona-Ako6i. Bizokpeminenns sMinaux B piBHsaH] ['amMinsrona-Sko6i.
3ajaya IBOX TiM.
Pyx y mentpansaomy nomi. 3agaua Kemnepa.
PoscisiHHS 9aCTHHOK Y IEHTpalIbHOMY MOJ.
Mani OTHOBUMIpHI KOJIMBAHHSL.
Bumymeni komBasHS. Pe3onanc.
3racaroyi KOJHBaHHI.
Tewn3op inepmii TBepaOro Tina.
2. Enexrpoaunamika
3akoH 30epexeHHS eHeprii B eleKTPoAuHaMIL.
3axoH 30epexeHHs IMITYJIECY B eJIeKTPOAHHAMILL.
ITorennianm enexTpoMarHiTHOro noyus. KaniGpysaibHa iHBapiaHTHICTE.
I'panmgHi yMOBH /10 piBHIHE MakcBeia.
MarHiTHHE TUNIOIEHAHA MOMEHT.
IInocki MOHOXpOMATHYHI €IeKTPOMArHiTHI XBHIII.
ITondpu3anis eNeKTPOMArHITHIX XBUIIb. JaCTKOBO MOJSPH30BaHI XBHIIL.
3arasHi IOTeHIiaTH.
JIMI0IbHE BHIIPOMIHIOBaHHSI.
IMpusnwmn HaliMeHINOT Al A7 3apsay B €J1eKTPOIHHAMIIII.
ITpusnmn BinHocHocTi Effnmreiina. [lepeTropenns JlopeHna Ta IXHi HACTiIKU.
OCHOBHI 0JIOJKEHHS PeNISTHRICTCHKOT MEXaHIKH.
PipnsuHg Maxkceesuia B koBapiauTHiil dopmi.
IleperBopenns Jlopenita 17 €leKTPOMArHiTHOTO MOJIA.
Pyx 3apsiny B cTamux ogHOPIAHHEX €1€KTPOMATHITHUX MOJISX.
3. KBanToBa MexaHika
ImoBipHicHa iHTepnpeTanis xBuiboBoi GyHKil. [IpHurHHicTE y kBaHTOBI#H MexaHimi. [IpuHIMD
CYIIEpIO3HIIii.
BrnactuBocti BracHuX (GYHKUiH Ta BIACHHX 3HAYEHHL ONEPATOpIB (IMCKPETHHH i HeNepepBHMM
CHEKTpH).



CniBBiqHOINIEHHS HEBH3HAYEHOCTI.
Pisusiang [lIproninrepa.
Cramionapsi cranu, ixui BiaactuBocTi. Pisugans [lprominrepa o cTamioHapHUX CTaHIB.
KBanToBHii rapMOHIYHUH OCITHIIATOP B KOOPIUHATHOMY IIPE/ICTABJICHHI.
Mikpo4acTHHKA y TIPAMOKYTHiM mOTEHIaMBHIM aMi.
Pyx MIKpOYaCTHHKH B IIEHTPAILHOMY IOJI.
Mikpo4acTHHKa B KyJIOHIBCHKOMY TIOJi. ATOM BOJHIO.
3mina izuvyHNX BennynH 3 yacoM. PisHsauud [ aiizenOepra. IaTerpamu pyxy.
Teopis 30ypeHE IPH BiICYTHOCTI BHPOIKEHHS.
Teopis 30ypeHs npu HAsSBHOCTi BUPOIKEeHHSA. BikoBe piBHSHHS.
Bapiamiitauii MeTo1.
Onepatop cuiny. Pieusiaus Ilayii. Bractueocti MaTpuns ITaymi
KBanTOBI cucTeMu ToToXXKHAX 9acTHHOK. [Ipuamun [Taymni. Bozonu Ta pepMionn.
4. TepmoauHaMika i craTucTHIHa QizHKAa
I Havano TepMOTUHAMIKY JJIS PiBHOBAKHUX IIPOIIECIB.
III w#Hayamo TepMoiuMHAMIKH. BriacTHBOCTI TepMOIHHAMIUYHHX CHCTEM IIPH HHM3BLKHX
TeMmepaTypax. 3aleXkHiCTh TEPMOJMHAMIYHMX BEJHMYAH BiJ 9HCIA YAaCTHHOK Ta o6’emy i ii
BUKOPHMCTAHHS B TEPMOJIUHAMIYHHAX OOUMCIICHHSX.
MeToz TepMOIMHAMIYHAX MOTeHIiariB. QG ICIeHHS BHY TPIIIHBO! €HEPTii Ta EHTPOIIIi CHCTEMH.
VMOBH piBHOBaru B reteporeniil cucreMi. [Ipasuno ¢a3 I'i66ca. Jliarpamu piBHOBary.
11 3aK0H TepMOJMHAMIKH Ul HEPIBHOBOXKHHX mpoueciB. ERTpomiiiHe piBHAHHSL.
Knacudikanis pazoux mepexozis. @a3osi nepexonu I i II poxy.
VMOBH CTi#iKoCTi cTaHy oHOpiIHOT cucTeMu. TepMomuHamivHi HepiBHOCTI.
®yukuis posnoaity cucremu. Pipasaas Jliysimm. Ocob6IuBOCTI CHCTEMH OTHAKOBUX YACTHHOK.
Kanoniuuu#i posnonin ['i66¢a i yMoBH #Horo 3acTocyBaHHS.
Benmukuii kaHoHiuamiA po3noain ['i66ca i yMoBH HOro 3acTOCYBaHH.
OpHOYacTHHKOBA (yHKIiA posmonity. Posmoximu Makcsemna, Bonsumana ta Makcsemna —
boasMana.
Posnoxinu I'i66ca y KBaHTOBOMY BHIAJKY. TepMoaMHaMiYHi BEIMIHHE KBaHTOBOT'O 1/I€alIBHOTO
rasy.
Posmoginu Bose — Eitnmreitna Ta ®epmi — Jlipaka. OcHoBHWMIA cTaH ineanbHEX Go3e- Ta GepMi-
rasis. ’
@epmMi-ra3 npu HU3BKUX TEMIEpATypax.
5. CTpykTypa TBEpIHX TiJ
Bynoea kpucTamis. Tpancismiiina cumerpis. EnemenrtapHa komipka. Pemitkn Bpase. Innexcu
Mimnepa.
[TomupeHHs XBWIb B MEPIOMYHUX CTPYKTypax. 3akoH Bymsda — bpera.
Jledbextn B kprcTanax. ToUkoBi eeKTH Ta IX yTBOPSHHSL.
THOou XiMigHOTO 3B’53Ky B KpHcTanax. CHiM 38’3Ky y TBEPIOMY Tilli.
6. EHepreTn4Huii CieKTpP KPACTAJIIB
ONHCaHHS €HEPreTHYHOTO CTaHy KPHCTaliB 3a JONOMOrOI0 rasy KsasigacTuHoK. IIpukiajm
kBaziuacTuroK. POHOHM, MArHOHH, EKCITOHH, IIJIA3MOHH Ta iH.
EnexkTpoHH B MeTali sk KasiuactuHku. Ksasiimmyinsc. 3akom mucnepcii. Teopema bioxa.
I'yctuna crani. CTaTHCTHKA ra3y KBa3i9aCTHHOK.
KoiBaHH KpHCTaTi9HOT pelIiTK. AKyCTHYHA T ONTHIHA BiTKM KOJIMBAHb.
Temnoemuicts pemitku. ebaiBcpka yacToTa.
EnekTpoHHI CTaHE B KpucTanax. OmHoeneKTpoHHa Mojenb. HaGmmwkeHHs cnabko i CHIBHO
3B’ 3aHUX ENEKTPOHIB. 30HHA CXeMa Ta THIH TBEPIHX TLL
BupomkeHni eJleKTpOHHH I ra3. EneKTpoHHa TeIIOEMHICTh, MOBEPXHA ®epmi. EpextrBHa Maca.
Enextponu Ta aipku. [Tonoxenns ®epmi-piBHs B HEBHPOIDKEHHX HAIIBIPOBIAHHKAX.
SIBuma B konTaKTax. Ilorernianeri 6ap’epu. KonrakTha pisHuns notennianis. bap’ep HloTkmu.




7. EnexTpoHHI KiHEeTHYHI BJACTHBOCTI TBEPAMX TiJj

Kinernuni piBaanns. Enextpo- Ta TeruionposianicTs. TpuBaticTs penakcarii.
Mexanismu po3citoBaHHs eIeKTPoHiB. Posciiopanns Ha noMimkax i qedexrax.
lonna nposigHicTE KpHcTaliB, Cynep-ioHHa IPOBIAHICTE.
MarniToonip Ta ebexr Xosmwna. Ksautosuii edexr Xomna.
Hamienposinuuku. Enexrponna crpykrypa. [lomimxosi piewi. JloHopu Ta akmenmTopw,
p-n- nepexonu. Edexr I'ana.
®oronposianicts. PexomGinanis Ta penakcanis HepiBHOBaKHMX HOCIIB 3apsiy.
Temnoemuicts. TemneparypHa 3aexHicTs TemnoeMaocTi. Moneni Eiinmreiina Ta [[e6as.
8. OnTHYHI Ta MArHiTHI AIBHIA TBEPAUX TiJ
Knacudixartis Ta OCHOBHI BIaCTHBOCTI MarHETHKIB.
ATOMHHAH MarHeTH3M Ta MarHiTHI BIACTHBOCTI ¢Ia0KO-MATHITHHX PEYOBHH.
HiamMarnerusMm cHcTeMH clabKoO B3a€MOJIIOMMX aToMiB i Momekyn. JliaMarHeTHsM Ta
[apamMarHeTH3M TBEPIHX Till.
Ilpupona ¢epomarneTnsmy. JlomeHu. MarniTHEl ricTepesuc. AHTHH)EPOMArHETH3M i
thepoMarueTusm.
Kombinaniiine poscitoBanms cBitia. [loriuHanHs 38’ 13aHMMH HOCIAMH.
Mik-30HHI npsAMi Ta HENPsIMI IEPEXOIH.
Jiominecniennis  kpucraniB. PekoMOiHaiiiiHe BHIPOMIHIOBaHHS B J€NEKTpHKaX Ta
HAaIlBIPOBi IHAKAX.
Croonranne i BuMyuiene punpoMinroBanns. Jlazepu. Pizui T OKT.
9. MienekTpHKH
IMonspuzanis Ta ebexTUBHE MOJIE Y Hi€TEKTPHKAX.
EnextpocTpukuis i n’e30-eneKTpaKa.
ITipoeneKTpHKH i cerHeToeeKTpuKkd. EnekTpuynmii ricrepesmuc.
®isuyni BIACTHBOCT] CErHETOEIEKTPHKIB B 00/1acTi (ha30BHX IEPEXOIB.
10. Tepmoannamixka i dpazoBi mepexonn
Tepmomuuamiuna pieHoBara ¢as. Pymiiina cuna ¢aszosux mepexomis. @a3oBi piBHOBaru y
0araTOKOMIIOHEHTHHX CHCTEMAX.
®azosi mepexoam I i II pony.
Jliarpamu piBHOBaru. AHaJi3 AiarpaM CTaHy 3 €BTEKTHYHHM, IIEPHTEKTHYHAM, MOHOTEKTHYHHM,
CHHTEKTHYHHM T4 METATEKTHYHHM IIEPETBOPEHHIMH.
Kinernka ¢asoBux mneperBoperb. Kpucramisamis. I'oMOreHHe Ta reTeporeHHE YTBOPEHHS
LEHTPIB KpHcTai3anii. MexaHi3M#i pocTy KPUCTAJIiB.
11. HaanpoBigHicTs
OcuoBHi BractHBocTi HajmupoBignukiB. Hammposigumxu [ i Il poxy. BucokxoremmeparypHa
HAJAMPOBIIHICTS.
12. ExcnepuMeHTaAIbHI MeToaH (i3HKH TBEPAOro Tija
PerTrenorpagis — MeTo JOCHTiKEHb 1/1€aIbHOI Ta PealIbHOI CTPYKTYPH.
Enetponorpadis Ta enekTpoHHa MiKpOCKOITis.
Enextpuuni Ta ranpBaHOMarHiTHI BUMipIOBaHHA SK METOJH BHBYCHHS €JIEKTPOHHOI CTPYKTYpPH
KPHCTAIIB 1 CKIIAIY IOMILIOK.
OnTHYHI METOH JOCIiPKEHb KPHCTATIB.

3 OCHOBHA JIITEPATYPA
1. Kaacu4yna mexanika
1. ®emopuenko A.M. Teopernuna ¢izuxa. Mexarika. Buma mxomna, 1971. - 272 c.
2. @enopucEko A.M. Kilacuuna Mexanika i enektpomuHamika // Teoperwuna ¢izukxa. — K.:
Buina mxona, 1992, —T. 1. - 535 c.
3. IlaBnoBcekuit M.A. Teopetnuna mexanika. — Kuis: Texnika, 2002. — 510 c.
4. I'may6epman A.IO., Censkie M.T. Teopernuna mexanika. — JIssis, 1960. — 220 c.
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2. EaextpoaumHamika
1. B.B. Ckano3y6, O.B. I'ynos. Kiracurana enexrpomunamixa /— K.: Buma ocgita, 2011. — 208 c.

2. ®epopuenxo A.M. Teopernuna ¢isuka: Iligpyunuk: y 2 1. — T. 1: Knacuuna mexanixa i
eneKTpoauHamika. — Kuis: Buina mxoma, 1992. — 535 c.
3. B.B. Ckanosy6, O.B. TynoB. Kiachunma MakpockomiuHa eneKTpOAHHAMika —
Huinponerposcek, Bugasaurso JIHY, 2010.- 168 c.
4.. Cyraxos B.1. Enextpomunamika. — K.: Buma mkona, 1974. — 271 c.

3. KpanToBa Mexamika
1. Bakapuyk 1.O. KsanToBa MexaHika. — 4-e BUauHs, nonosrere. — JL.: JIHY im. Ipana ®panka,
2012.-872 c.
2. Bucompknii B.I. KBanToBa MexaHika Ta ii BAKOpPUCTaHHSA B NpHKIanHil ¢isumi. — K. BIILL,
«KuiBchkuii yHiBepcuTeT?, 2008. — 367 C.
3. Hasunos O.C. KpanToBa Mexanika. — K.: Axanemmnepioauka, 2012. — 706 c.
4. Tkauyx B.M. ®ynnameHTaNbHi npobieMu kBaHTOBOI MexaHiku. — JI.: JIHY iM. IBana ®panka,
2011.-144 c.
5. ®enopuenko A.M. KanToBa Mexanika, TepmMoauHaMika i cratucTiyna Qisuka / Teoperruna
¢izuka. — K.: Buma mxona, 1993. -T. 2. —415c.
6. IOxHoBChKHii I.P. OcHoBu kBanTOBOI Mexaniku. — K.: JIu6ins, 2002. — 392 c.
7. I'may6epman A.1O. Ksantosa Mexanika. — JIpBiB. 1962. — 506 c.

4. Tepmoamuamika i cratucrauna diznka
1.€pmoinaes O.M., Pam6a I'.I. Berym 1o cratuctianoi ¢i3uky Ta TepMoauHamMiku. — X.: XHY,
2004. -516c.
2. Coxonosenkuit O.1. Jlexnii 3 kypey Tepmoaunamika i cratacTruna disuka. — Juinpo, 2022.-
&3c.
3. Coxonopcrkuit O.M., JIarymmn C.®., Coxomoecrkmii C.O. ITociHEK 10 BHBYEHHS
mucumintiag « TepMoaunamika i craTucTiyna ¢isukay, - Juinpo PBB JIHY. —2019. — 64 c.

4. . ®demopuenxo A.M. Ksantosa MexaHixa, TepMoAMHAMiKa 1 cTaTHCTH4HA Gizmka //
Teopernuna ¢izuka. — K.: Buma mxona, 1993. -T. 2. — 415c.
1. CTpykTypa TBepaMX Til

1. Ilangenxo T.B., Kpysina T.B., TpyGitma M.IL., [Tonos C.O., Boukosa T.M. @yHKI{ioHaTEHO
aKTHBHI Ta iHTeNeKTyanbHi Matepiam, [linpyunuk. Juinpo: TOB «Axknent IT». — 2017, 128 c.
2. INamgenko T.B., TpyGimua ML.IL., Boukosa T.M., Kpysina T.B. IlociGHuUK 1m0 BHBYEHHS
JUCHUIIiHY «DyHKI[iOHANTHHO aKTHBHI Marepiammy, HapuamsHe BHIOaHHS. J[HINpONMEeTpOBCHK:
PBB, JIHV. - 2015, 84 c.
3. KymmuepsoB O.I. HapuansHmii mnociOHEK 10 BHBYeHHS Kypcy «Kprcranorpadis».
Huinponerporcsk. PBB JIHY. —2012. - 80 c.
4. Kyxra I'.I1. VBenenns B kpucranorpadito. Buma mxomna: JIsiB — 1976.
5. SAxumenxo O.1. ®izuune MarepianoznapcTso. Y. 1. OCHOBHI HaNpsSIMKH Marepialo3HaBCTBa /
10.1. Sxumenxo, C.O. Boporog, H0.M. I[Tomnasko. — K. [Tomitexnik, 2011. — 300 c.
6. Ilonmasko HO.M. @i3uvne marepianosHasctBo. Y. 4. HamismpoBimamku / B.I. LipueHko,
C.O. BopoHnog, IO.1. fIxkumenxo. — K. IMomitexnik, 2010. — 381 c.

2. EHepreTHYHMIi CTIEKTD KPHCTAJIIB
1. CeroB €.A., TpyGimmuu M.IL. Cnektpockoniuni Meronu y ¢izuni TBepnoro tina. Hap4ansnuii
nocibuuK. [quinpo: TOB «Axuenrt IIT». — 2018, 46 c.
2. ®izuka TBepHoro Tina. Enmuknonexwanuii copruk. T.1. Ilix pex. axkan. bap’sxrapa B.I.
Kuis: Haykosa mymka. 1998, 652 c.
3. ®isuka tBepmoro Tina. Ernuknonenmunnii cinopuuk. T.2. ITix pen. akan. Bap’sxrapa B.I.
Kwuis: Hayxora gymka. 1998. 644 c.

3. EaekrTpoHHi KiHeTHYHI BJACTHBOCTI TBEPIHX TiJ
1. Tlommasko IO.M., Bopucor O.B., fAxmmenxko I0.I. Harodizuka, HaHOMarepiaiu,
HAHOEJICKTPOHiKa: HaBy. moci6. — Kuis, HTYVY «KIII», 2012. — 300 c.
2. disuka tBepgoro Tina. Enmuknonemuunmii croeHuk. T.I. Ilin pen. axan. Bap’sxtapa B.I'.
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Knie: Haykosa mymka. 1998, 652 c.
3. ITommaeko IO.M., Sxumenko IO.I. IT’e3oenextpuxu. Hapuanpuuii mocibuuk. Kuis: HTVY
«KIII», 2013. - 328 c.
4. Tlomnasko KO.M., Bopucos O.B., Impuenxo B.I., Sxmmenxo IO.I. Mikpoenextponika i
HaHoeNeKTpoHika. Betyn mo cneniansroCTi: Hag4. noci6. — K.: HTYY «KII», 2010. — 160 c.

4. OnTHYHI Ta MArHiTHi ABHINA TBEPAMX Tijl
1. 'murayx M., Parynsg A.H. Harodeppoiku. Kuis: Haykosa qymka, 2010.
2. ®izuxa tBepmoro Tina. Exmuknonemuunmit cnoamk. T. 2. Ilix pen. akan. Bap’sxtapa B.I.
Kuig: HayxoBa nymka. 1998, 644 c. '
3. Tonmasko IO.M. ®isuune wmarepianozuascreo. Y. 3. IIpomimpwku Ta MarHeTuku /
O.M. ITomnaeko, C.O. Boponos, 10.1. fAxumenko. — K.: HTYY «KIII», 2011. — 381 c.

5. HdienekTpHKH
1. Momnasko 10.M. ®isuka gienexrpukis: miapyusnk. — K.: HTYY «KIII», 2015. - 572 ¢.
2. Tomnagko IO.M. ®isuune Mmarepianosuascro. Y. 2. ienextpukxu / H0.M. Ilomnasko,
JLIL Ilepesep3ena, O.C. Bopomnos, I0.I. SIxkamenko. — K. HTYY «KIII», 2007. - 392 c.
3. IMomnasko FO.M., Ilepesepsesa JLII., Paepckuii M1.II. ®u3uka aKTHBHBIX JHIJNEKTPHKOB. —
Pocros u/Jlon, 2009, 480 c.
4. Tonnaeko }0.M. ®isuka gienexrpukis. — K.: Bumia mxoa, 1980. — 398 c.

6. Tepmonmnamika i ¢pazoBi mepexonn
1. Sixumenxo FO.1l. ®@isuune MatepianosmascTo. Y. 1.0OCHOBHI HANPSMKH MaTepiao3HaBCTBa /
10.1. SIxumenxo, O.C. Boporog, 0.M. ITonnaeko. — K. ITonitexnik, 2011. — 300 c.
2. Tlommasko FO.M. Enexrpodisnka Teepmux Tin. Hasuansauii nociGauk. Kuis: HTYY «KIII».
2014. - 756 c.

7. HagnposiaHicTh
Ilomnasko IOM., Bopucos O.B., Axmmenxo [O.L Hanogisuka, HaHOMAaTepiaid,
HaHOENEKTPOHika: Hapy. noci6. — Kuis, HTYY «KIIl», 2012. - 300 c.

8. ExcnepuMeHTaabHi MeToaH (i3HKN TBEpIOro TiIa
Ilinec B.4. Jlexuii mo cTpykTypHOMY aHanisy // Bumia mxoma: JIesis — 1967.

4. JOIIOMIKHA JIITEPATYPA
1. B.B. Ckanosy6, O.B. I'ymos. Po3p’s3yBaHHs 3aJad i3 PpeNATHBICTCHKOI MeXaHiku H
enexTpoxuENMiKu. — Jlninponerposesk, PBBJIHY, 2009,. — 34 c.
2. Cokonoseskait O.1., Jlarymun C.®. Jlonatkoi posainu kpanToBoi Teopii IIpeacrapnemnms
BTOPHHHOTO KBaHTyBaHHs. - Jlinponerposcsk, PBB/IHY, 2010,. - 68 c.
3. Coanarosa €.J1., Tangina O.M. Teopis TepMoguHAMiYHOT CTIHKOCTI T2 KPHTHIHUH CTaH. — I
PBB JIHY, 2005. - 88 c.
4. C.®. Jlsrymms, Q.M. Coxonoscskuit. ITociGHHK i3 KBAHTOBOI MexaHiKH. - JIHIIpOmeTPOBCHK,
PBBJIHY, 2010,. — 36 c.
5. B.B. Ckamosy6, O.B. I'ynoB. Ilocibmuk m0 BHBYECHHS KypCy «ENeKTpoAMHIIMiKa»
PengrusicTchKa MeXaHiKa Ta eNeKTpOARHaMIKa
Juinponerposcek, PBBJIHY, 2008,. — 88 c.
3. AM. Typinos. IToci6HrK 10 BuBUeHHs Kypcy «KBaHTOBa MeXaHika» - JIHIIIPONETPOBCEK,
PBBJIHY, 2013,. — 88 c.



