1. 3MICT PO3JALNIB TA TEM JUCIHUILITH

1. Kaacuuna MexaHika

PigHaHHs pyXy. OCHOBHI IIPUHLNITH i 3aKOHH KjiacHuHoi Mexanikn HproToHa. VaaraabHeHi
koopauHaty. [IpuHuun waiimerwoi ail. @ywkuis Jlarpamxa BinbHOT MarepianbHOI TOUKH Ta
yACTHHKH B MOTEHLia bHOMY noJii. @yHKiis Jlarparika CHCTEMH MATEPIaTbHUX TOUOK.

Karouiyki pieusuus. Pisusuna [aminerona. Kaxodiuni nepetsopeHs. 3uiHHi Hist—KyT.
Oyuxuis Paycca, Teopema Jliysinns. Hyxku [lyaccona. Jlia sik GyHKIs KOOpAMHAT. PiBHAHHA
Taminbrona — SIko6i. Posninenns amiHHuX. AniaGaTnuni inBapianTu.

3iTKHCHHS UacTHHOK. Poscisuus uacTuHok. Iepepis poscisuua. Po3naa dactunok. [pyui
3iTKHeHHs yacTHHOK. @opmyna Pesepdopaa.

Pyx tBepaoro Tina. Kyrosa wmsuakicts. Tensop inepuii. MoMeHT IMIYyIbCY TBEPJOTO Tina.
PiBHsiHEA pyxy TBepaoro Tina. Eiineposi kytH. Pipuanns Elinepa. CuMeTpruHa Ta aHTHCHMETPHYHA
nzura. Pyx BizHOCHO HeinepiiiaibHOT CHCTEMH BiTIKY.

OcHoBni piBHAHHA TiapoannaMiky. Onuc pyxy piaunu. PiBusnHA HenepepBHOCTI. LieanbHa
piauna, Pisusuus Eiinepa. Ilorik ewepril i imnyascy. [iapocrartika. IkTerpan BepHynai.
TMoTenuianera Teuin. Hecrucimpa pinuna. Tensop HanpykeHb. PIBHAHHS pyXy B'M3KOl PIIMHM.
3akouu noaibrocri. Popmyna Crokcea.

Teopis npyxnocti. Onuc gedopmauii Teeproro Tina. Tensop HaTAris Ta 3aKoHH 3MiHH
iMIyIsCy Ta MOMEHTY imnyabcy. 3akoH Tyka. TeH3op npyiHocTi. PiBHAHHA pyxy ineansHo
npysnoro tina. Oaxopinui nedopmauit.

2. EdekTpoannamMika

PiBHsiHHS enextpoMmardithoro nond. llepma napa pisuane Makcsenna. [Hin 114
enexTpoMardiThoro noas. Yorupu-sexrop cIpyMy. Pibnsnus nenepepsrocti. [lpyra napa PIBHSAHD
MakcBesna, I'ycTiHa Ta NMOTiK €Hepril.

[Mocriiine enextpomarsitie no:e. 3axkon Kynona. EnexrpoctaTuuna enepris sapauis. [Tone
3apaay, WO pyxaeThes piBHOMIpHO. Pyx y KynoHoBomy moni. Jlunonsiui MOMeHT. MyIbTHIONBHI
MomenTH, CucTema 3apais y 30BHILHBOMY 1o, MaruiTuuit moment. Teopema Jlapmopa.

EnextpoMaruitui xsuni. Xsumsose pisuaxxa. [Tnocki xsuii. Monoxpomartuyna I0CKa
xsug. CriekTpanbHe po3BrHeHHs. YacTKoBO nosspusoeae ceitno. ITapametpu Crokca.

BUNPOMiHIOBAHHS €1eKTPOMArHiTHHX XBiib. 3arasHi noTenuianu. [lotenniany Jlienapa —
Bixepra. [lone cuctemu 3apsaiB Ha Janexkdx BiacTtadsx. JluronbHe BUNPOMiHIOBAHHS,
KBanpynosibhe Ta MarHiTHO-AMIOIBHE BUMPOMiHIOBaHHA. BUNPOMIHIOBAHHA 3apAly, WO UIBHIKO
pyxaeThesl. TaneMyBaHHs BHIPOMiHIOBAHHAM. PO3CIAHHA €TEKTPOMArHIiTHHX XBUID BITEHUMH
3apsanamH.

PiBusiHHSL ~ €EKTPOMArHiTHOTO 1O Yy cepeioBuiax. Kommiekcra  ieNeKTpHuHa
NpOHMKHICTB, cniBeiaHowenHs Kpamepea — Kponira,

EnekTpoMarHiTHi XBUJi y cepenouiiax. EnexrpomarHiTHi BracTMBOCTi HaaNpOBiAHHKIB,
CErHETOENEKTPHUKIB, (JePOMArHETHKIB, N1a3MHU.

3. Kpantona mexanika

OcHoBHI MONOKEHHS KBAHTOBOT MexaHiku. XBUILOBA (bVHKL[lF] Ta 11 CcraTHCTHYHA
inTepuperauis. Onepatopu dizyanmx Bennund. Pisnuna iHTepnpeTauin ix BnacHux QyHKuid Ta
BIACHMX 3HAuYeHb. BUNaiKy IMCKpeTHOro Ta HermepepBHero crektpy. [puHinin Lyuepﬂos‘uuu
Bumiptopanns (izuunux semuuun, ®i3udHi BENMUMEM, 10 MAlOTh B OJHOMY CTaHi BA3HAuCH
3HAYEHHS. KOOpﬂHH&TM Ta iMnynecd. Onepartopu (isndHux BenwumH K GYHKIT oneparopis
KOOpAMHAT Ta iMIybciB. CHiBBiJHOWIEHHA HEBH3HAYEHOCTEH.

OnuoBUMipHHI pyx. Biabutrs Ta MpoXomkeHHs XBWIb. 3B'M3aHi cTaHHu, fABMLUE Pe3OHAHCY.
Tyuenbuuit edekr. Keasicrauionapui cradu. 3araani BNACTHBOCTI OJHOBHMIpHOrO piBHAHHS
Ipsoainrepa. [apMoniiinuii ocurastop. OnepatopH 4, a’.




OcHoBH Teopii npescTaieHs. AGcTpaktse GOopMynioBaHHs KBaHTOBOI MeXaHIK{ B TepMiHax
rineGepToBa npoctopy (MpOCTip cTaHiB), Horo BeKTOpiB (BEKTOPH CTaHy), i onepaTtopis B HbOMY
(omepaTopy hizuuHKX BemMuMH). Cnpsxenuii mpoctip. [1o3HaueHHA Jipaka. bpa- Ta KeT-BeKTOpH.
CxangpHuii Ta oneparopHuit 100yTKM BEKTOPIB. YMOBa TMOBHOTH CHCTEMH BCKTOpiB oneparopa
disnunoi pemuumnu. CucTeMa BNACHHUX BEKTOPIB SIK y3arajlbHEeHUH fasuc. A-TipeacTaBiIeHHA
BeKTOpiB cTaHy (XBMIb0Ba BYHKLiA B A-npeictasienHi) i onepatopis (4 — ¢isuyna BEMYMHA).
KoopauHatse, iMITyJ15CHE Ta CHEPreTHUHE NPEACTAB/ISHHA.

Kapruuu pyxy cuctemu. Oneparop cpomouil. KapTuha IlUpboninrepa. Kapruna
[aitzendepra. Kapruna Jlipaka.

Totoxkui wacruskn. IlpocTip craHiB cucTemu. [IpsaMuii no6yrok BekTopis. Crpykrypa
NPOCTOPY CTAHIB CHCTEMH TOTOKHMX YacTHHOK. Bosown, depmionn. Unena sanoskenns. Hpuuumn
[Maymi. TIpencrapieHHs umces 3anoBHeHHA. CTPYKTYpa OMEpaTopiB OAHO- Ta IBOXHACTHHKOBHX
(hI3UUHUX BEJIHUMH.

Bapiauiiiuit MeTo. Bapiauiitnuii npuHumun 11 cTanioHapHux craHis. Bapiauiinuii MeTon
Pitua. OcHoBHUI cTaH atoMiB BoAHK Ta renito. Meroau Xaptpi ta Xaptpi — ®oka — [lipaka B
Teapii CMCTEMH TOTOIKHHX (epMiOHIE.

MeTon BTOPHHHOTO KBaHTYBaHHA. [30MopdisM rinbGepToBMX HpPOCTOPIB Ta KBAHTOBA
MexaHika. [IpocTip CTaHiB CHMCTEMH OZHAKOBMX YaCTHHOK B MPEJACTABNEHHI BTOPHHHOIO
keanTyBanus (ITBK). TTpocrip crany cictemu 3i aMinHum cxnagom. llpsava cyma BekTopis. IpocTip
@oxa. Onepatopy HAPOKEHHA Ta 3HHMILEHHA YACTHHOK. 3e'szok [1BK, o BiamoBifaroTh pizHUM
NpeCTABNCHHAM OJHOYACTHHKOBUX CTaHiB. 3anmuc OnepaTtopiB OQHO- Td JBOXYACTHHKOBHX
peanun vy [TBK. Cucremu aexiibkox copris Gosonis Ta (epmionis. [IBK, mo sianosinae cniu-
KOOPAMHATHOMY MNPEJICTABICHHIO OJHOYACTHHKOBMX cTaHiB. IToboBHit omepatop. Onepatop
TaMifbTOHA CHCTEMM 3aps/KEeHHX YAaCTHHOK 31 CMIHOM Y 30BHIiIHBOMY €/IEKTPOMAarHiTHOMY Nofii y
[IBK. OrepaTopy aiMTHBHHX iuTerpaiiB pyxy, iX ryctHu Tta ryctunu ix notokis. [1BK, uto
BIAIIOBIAA€ COIH IMNY/ILCHOMY NPEACTAaBJIEHHIO.

4, TepmoanHaMika i eraTHcTHYHA dizuka

TepMOAMHAMiKa PiBHOBAKHMX MNpoueciB. IlapaMeTpy, 110 ONMCYIOTh CTaH piBHOBaru. |
sakon TepMoauiaMixkn. 11 3akon TepmosuuaMikd, Entponis, abcosmoTHa temneparypa. OCHOBHE
TEPMOAMHAMIYHE CIHIBBIAHOLIEHHA Ta HOro HacliiKu. TepMoMHaMi4Hi MOTEHLiAIH. 3anekHICTh
TEPMOAMHAMIYHHX BENHYMH Bia 06'eMy Ta KinbKocTi yacTHHOK, Il 3aKOH TepMOAUHAMIKH.

OcHoBy piBHOBAKHOT CTATHCTH4HO! MeXaHikM. MyHKUis po3noaily cucTeMu. PiBHAHHA
Jliysinna., Mikpoxasoniunuii posnogin TiG6ca sik piBHOBadHa QyHKUis po3noziny i3071b0BaHOT
cuctemn. TepMoauHaMiuna rpanuus. Kanoniunnit Ta Benukuii kaHonidnuii posnoginn I'io6ca s
piBHOBaXKHOT cucTeMu B TepmocTari. ExeiBanenTHicts posnouinis 'i66ca y TepmoanHaMmiuHil
rpanuui. Teopemu Npo piBHAI po300Ain eHeprii no cTynensx ceobo1u Ta Bipian.

dasosi nmepexoau Ta KpuTHuHi Asnia. Knacudikauia gazoux nepexoais. Pasosi nepexoau
[ pony. ®aszosi nepexonu 11 poay Ta kpurnusi apnma. Teopis Jlanaay Ta Mexi ii 3acToCyBaHHA.

a. CrpyKTYpa TBEPAHX TiJa

Hanomarepianu i nanorexsonorii. TlepcrekTyBHI NOPOIIKOBI | TOHKOIMIIBKOBI MaTepialy.
HoBsi knacH matepianiB. MeToau OTpMMaHHs HepIBHOBaKHMX Marepiani. Buan TepmooGpodki,
TepMoMexaHiuHol 0BpoBKH MaTepianis, po3uMHHICTL eneMeHTIB, asoBuii cknan, wkiacudikawis
YOPHUX 1 KONLOPOBMX CII1aBiB, cTaBiabHHil | MeracTabimbHHil CTaH cniasis, (isnko-mexaHiyHi
BNACTMBOCTI MaTepiafiB, METOAM OTPHUMAHHA HEPiBHOBAKHUX | HAAHEPIBHOBAXKHMX CTaHIB Y
Marepianax.

0. Enepreruunuii cieKTp KPHCTAIB

OnHC eHepreTHYHOro CTaHy KpHCTaliB 3a ONOMOrol0 rasy KpasiyacTHWHOK. [lpukianu
kBazidacTHHOK. MPOHOHH, MACHOHH, €KCITOHM, TUasMoHH T4 iH, EJeKTpoHM B MeTalli fK




kpasigacTunki. Ksasiimnyasc. 3akon nucnepcii. Teopema Broxa. I'yctuna crauis. CraTuctixa rasy
KBaziyacruHoK. KOMMBAHHA KPMCTATi4HOT pelliTKd. AKYCTHYHA Ta ONTHYHA BITKH KOIHBAHb.
Tennoemuicts pewitku, JeGaiscbka yactota. EnekTpoHHi cTanu B kpucTaiax. OAHOGNEKTPOHHA
mozens. Habmmkenns ciadko 1 CMILHO3B'S3aHHX €EKTPOHIB. 30HHA CXEMa Ta THIIM TBEPAMX Till.
Bupopikenuii e1ekTpoHHNi ras. EnektpoHHa TenaoeMuicTh, mosepxHa Pepmi. EdexTiha maca.
Esnextpouyu Ta gipku. [onoxenns @epmi-piBis B HEBHPO/DKCHMX HamiBIPOBIAHMKAX. flBuia B
koHTakTax. [ToTenuianeni Gap'epr. KonrakrHa pisHuns noteHuianis. bap'ep lotkwu.

g EnexkTpouni KiHeTH4Hi BJAACTHBOCTI TBEPAHX TiJ

KiHetnyri pieusHus. EnekTpo- Ta TeruonpoBiiHicTe. TpdBaiicTh pelaKcyBaHHA.
Mexanismy poacitosaHus enexTpoHis. PoscitopaHHs Ha noMilikax i Aedexrax. loHHa MpoBiaHicTh
kpuctanis. Cynepiouna nposiadicts. Marnitoonip ta edext Xonna. Keanrosuii edekr Xonia.
Hanisnpopiguukn, EnextponHa crpykrypa. [Jomimxosi pisHi. JoHopH Ta akuenrtop, p-n-
nepexoau. Edexr ['ana. @otonposianicts. PexomGinaiia Ta penakcauis HEpiBHOBAKHUMX HOCIIB
sapany. TennoemuicTs. TemnepaTypHa 3anexkHicTs TeruioemHocti. Mogeni Eitntuteiina Ta JleGas.

8. QuTHHi TA MATCHITHI ABHINA TBEPAUX TiJ
OCHOBHI BIACTMBOCTI MAarHeTHKIB. 2. ATOMHHMI MarHeTH3M Ta MarHiTHi BNacTMBOCTI c1abko
MArHiTHUX pevyoBMH. JliamarneTnsm cucTemMu ¢a1a0Ko B3aCMOAIIOUMX aTOMiB |1 MOJeKyJ.

Tliavaruetnsm Ta napamaridetusM Teepaux Tin. IIpupona depomarnetusmy. Jomenu. Maruithuid
ricrepesuc. AnTH(epomarHeTHsM 1 (epimarnetnsm.. KomGiHauiline poscitoBaHHa  cpiTia.
[TornuHaHHA 3B'3aHMMM  HociaMu. Mbisonni npsimi Ta Henpsmi mepexoiu. JliominecueHuis
Kkpuctanis, PexombiHaliiiHe BHIPOMIHIOBAHHA B JiCNEKTPHKAX Ta HaniBnposianukax. CronTaHye i
sUMyluene BunpoMintoranHs. Jlasepu. Tunu OKT.

9. ieJeKTPHKH

Di3nuHi ABHILA Ta NPOLECH Y HieNeKTPHKEX, 1O J03BO/IAIOTh BAKOPHCTOBYBATH iX B AKOCTI
(pyHKUIOHAIBHEX MaTepianiB y MNPUCTPOAX CydacHoi eneKkTpoHikv. OCHOBM OMHCY CTPYKTYPH
KpHCTaniB, a Takok il BIUIMBY HAa BJIACTHBOCTI JiejiekTpuki. CydacHi yaBienus rpo npotecu
eneKTpHuHOT MONAPH3ALIT Ta €JAEKTPONPORIAHOCTI ¥ JieeKTPHUHUX ¢epelorHiax. OCHOBH OMHCY
enekTpodi3MUHMX ~ ABMUL B JlieNeKTpHKax. BJacTMBOCTI  aKTMBHMX  JEEKTPHKIB  —
CCTHETOCIEKTPHKIB, MiPOSIEKTPHKIB, ME30CNEKTPUKIB, eaexTpeTiB. OcHOBU Teopii i cyuacHi
eKCIIepUMEHTANBHI JaHi Ta XapaKTepUCTHKH [ieNeKTPHYHUX MatepianiB, HeoOXimmi and ix
sactocyBanHa . Cy4acHi HOCHiKeHHS HaHOMIZNKH AiCIEKTPHYHHUX CIIOJYK.

10. Tepmoaunamika i ¢pazosi nepexoau

OCHOBU TepMOAMHaMiKH 1 KiHeTHKH (a3oBUX repeTBOpeHb y TOABIHHMX cnapax.
Tepmonuuamiunuii mizxin 10 aWanizy miarpam cTaHy Ta 3’ACYBaHHA XapakTepy B3aeMoaii
KoMIIoHeHTiB i 6yaosu das. Teopis yTBopeHHs (a3, kpucTanizauil 3 MeTajeBMX pO3MNABIB,
audysiinyx Ta 6e3audy3iHHUX MexaHi3MiB $a30BHX NepeTBOPeHb Y TBEPIOMY Ta PiKOMY CTaHaX.
OCHOBHI MPUHLIKITK 3aCTOCYBAHHS FEOMETPHYHUX | TepMOAMHAMIYHUX METOJiB aHani3y MoTpiiiHHX
cuctem. THOM NOTPiliHUX Jiarpam cTaHy, MeToan rpadiuHoro 306paxeHHs IPOLECiB KpUCTATI3ALL.
Iiarpamu cTany 3 0OMexeHHMH TBEPIHMH PO3UMHAMHK U XIMIUHUMM CIIONYKaMH.

11. HannposigHicTe
OcHogili BracTuBocTi HaanposiaHMkie. Haanposiguuku 11 11 poxy. Bucokotemneparypha

HAANPOBIAHICTh.

12. ExcnepumenTaabHi MeToau $izuky TBepaoro Tina

Penrrenorpadis, MeToau 10¢/iKeHs i1caikHOT Ta peanbHol cTpyKTYpH. Enexrponorpadis.
EnekTponna Mikpockonis. EnexTpuusi Ta raJbBaHOMArHiTHI BUMIPIOBAHHS K METOAH BHBYECHHSA
e/CKTPOHHOT CTPYKTYPH KPUCTAiB | ckany Aomiwok. ONTHYHI METOAN JOCTiIKEHE KPHCTaNIB,




2. IEPEJIK MIUTAHD, 3AITPOTTOHOBAHUX JJISI ICTIMTY

Berynni BUnpo6yBaHHS MPOBOAATECS 3@ PilleHHAM ek3aMeHauiliHoi kowmicii 3a OureTamu.
JUist TiArOTOBKH BilMOBiAi BUKOPHCTOBYIOTH ex3aMeHauiiHi MMCTKH, o 36epiraioThes B 0C060BIH
CIIPaBi BCTYIHHKA.

3 nporpaMaMu BCTYNHWX BHNPOOYBAHb, IIEPENiKOM IIMTaHb, [OPSAKOM MpPOBEACHHS
BCTYIHMX BunpoOyeaus 3a cneuianbiicTio 104 ®@isHka Ta acTPOHOMIA BCTYNHHKH MalOTh 3MOTY
o3HaioMuTHCA Ha odiuifinomy caifri JJHY.

PiBeHp 3HaHb BCTYNHMKIB OLIHIOETBCS eK3aMeHalifiHoW KoMicielo 3a  CcTo0anLHOK
CHCTEMOIO. Pe3vilbTaTi MpoBeeHHS BCTYIIHOIO BHMpPODYyBauHAs OpOPMISIIOTECA MPOTOKOIOM, B
skoMy (GiKCYIOTBCA ex3ameHauiifHi nuraHHs. Ha KOXHOro BCTYMHUKA BEIETHCA OKPEMUEA IPOTOKOL.

[Tporokoax npuiioMy BCTYMHHX BHMpoOyBaHb TCAA 3aTBEpMKEHHS 30epiraloTees B
0coGoBiH cripasi BCTYTHUKA.

[IuTaHHs, 32 PONOHOBAKI 4151 BCTYIHHKIB B acnipaHTypy 3a cneniaisnicTio 104
®izuka Ta acrponomis OHII «®i3uka ra actponomis» B 2020 p.

1. Knacuuna mexanika
OnHc MEXaHIYHOTO PYXY B Pi3HMX CHCTEMAX KOOPAWHAT (3aKOH pyXY, TPAEKTOpis, cHCTEMA BIATIKY,
paniyc-BeKTOp, NPHCKOPEHH:).
3akoHu 3MiHH 1 36epekeHHs IMIy/ibcy 1 MOMEHTa IMITyThey B MexaHili HeroToHa.
PoGota i moryskuicTs cuau. Pisui Tumu cui. 3akoH 3MiHM i 30epexeHHsA eHeprii B MexaHiui
HstoToHa.
B’s3i. Cuna peakuii B’a3i. PIBHAHHSA pyXy npy HagBHOCTI B’s13iB — piBHAHHA Jlarpawka nepuioro
poay.
TMpunuun waiimenwoi aii. Pisusaumg Jlarpawka, @yuxuis Jlarpanxa.
®yukuis FamineToHa. Kanoniuni piBuiHna [aMineToHa,
Jywxxu [Myaccona. Jlysku [Tyaccona i inTerpanu pyxy y raminsToHOBIH MexaHilli.
Piensiius TamineTona-slko6i. Bigokpemmenus 3MiHHUX B piBHAHHI [aMineToHa- S1K0GI.
3amava ABOX TiJ.
Pyx y uentpansHoMy nodi. 3agava Kennepa.
Po3cifHHS YaCTHHOK ¥ LEHTPANLHOMY MO,
Maiii 0 JHOBUMIPH! KOJTHBAaHHS.
Bumyuweni konuBanHA. Pe3oHanc.
3racarodi KoJHBaHHA.
Tenzop inepuil TBepLOIO TiNa,

2. EmexTpoanHamika
3axoH 30epeeHHs eHeprii B eneKTpoAHHaMIiLi.
3akon 30epeKeHHs IMIYALCY B ©ICKTPOAHHAMILI.
[Morerutanu enextpomarnitioro nois. KaniGpysaneHa iHBapiaHTHICTD.
['paHMuHI YMOBH A0 piBHiAHL MakcBesaa.
MarsiTHU# JIMTIOTEHUE MOMEHT.
TT10CKl MOHOXPOMATHYHI €TEKTPOMArHiTHI XBHIIL.
Tlonspu3atiis eNeKTPOMATHITHEX XBHIIb. HacTKOBO NONAPM30BaHI XBUI.
3arasdi MoTeHLIaNH.
JlunonesHe BUAPOMiHIOBAHHS.
[puuumn HaliMeHIOT AT 15 3apAly B €NeKTPORHHAMILI.
Tpunnwn siasocnocti EiiHuiteiina. [epersopenns JlopeHua ta iXHi HaCiAKM.




OCHOBHI NONOXKEHHS! PEIFTHBICTCBKOT MEXaHIKH.

PiusHHA MakcBea B KoBapiaHTHiit fopmi.

[lepeTaopenns JlopeHa 119 €NEKTPOMArHiTHOIO MO,

PyX 3apsy B CTAJIHX OJHOPIHNX €NEKTPOMArHITHHX MOTSX.

3. KpaHTOBa MexaHika
ImoBipHicHa iHTeprpertauia xBuaboBoi dyHkuil. [MpudduHicTs y KBaHTOBIH MexaHiui. [lpuuiun
CyTiepro3HLlil.
BracTiBocTi BlacHMX (YHKIIA Ta BIACHHX 3HAYEHb ONEpPaToOpiB (IMCKPETHMI 1 HerepepBHUH
CIIEKTPH).
CniBBifHOWCHHS HeBM3HAUeHOCTEH.
Pigusinns Lpeoainrepa.
Crauionaphi cranm, ixui Bractusocti. PisnsiHns Lpeosinrepa 118 cTaliOHAPHUX CTaHIB.
KBanToBUil rapMOHiUHHIl OCHMIAATOP B KOOPAMHATHOMY NpPE/CTAB/IEHHI.
MikpouacTHHKa y IPAMOKYTHiH NOTEHIaNbHiH AMi.
Pyx MiKpOYaCcTHHKH B LeHTpaI-HOMY MO
MikpoUuacTHHKa B Ky/1OHIBCBKOMY N0Ji. ATOM BOIHIO.
3uMina QisuuHnx BenuuuH 3 yacoM, PiBHanus [aiisenOepra. Interpann pyxy.
Teopis 30ypeHb NPH BiACYTHOCTI BUPOKEHHS.
Teopis 36ypeHb NPy HAABHOCT] BUPOKEHHA. BikoBe piBHAHHA.
BapiauiliHuii MeTo.
Onepatop cniny. PipHsanus [ayi. Baactusocti MaTpuis Tlayni.
KpauTosi cHeTeMH TOTOXHMX yacTHOK. [Tpuuumn [ayni. Bosonn i depmionn.

4, Tepmoaunamika i craTHcTHuUIA di3HKa
11 Hayano TepMOAMHAMIKH 1T piBHOBAKHHX APOLECIB.
111 Hayano TepMoaKHAMIKH, BNaCTHBOCTI TEPMOAHHAMIYHHX CHCTEM MPH HU3bKHX TeMIepaTypax.
3anesKHiCTL TEPMOAMHAMIUHMX BEJMYHH Bil 4MCla YaCTHHOK Ta 00’eMy i if BUKOpUCTAHHA B
TEPMOAMHAMIYHUX O0UHCTCHHSAX.
MeTo1 TepMOAMHAMIYHUX rOTeHIianiB. OGUHCICHHS BHYTPIITHBOI €HEPTIT Ta eHTPOiT CHCTEMH.
YMOBH piBHOBAry B reTeporeniit cuctemi. [pasuno das [i6Gca. diarpamu piBHOBary.
11 3aK0H TepPMOAMHAMIKH 1N HEPIBHOBAXKHUX NpoueciB. EHTponiliHe piBHAHHS.
Knacudikauisn pasosux nepexonis. ®@azosi nepexoau Ii Il poay.
VMoBH crifixocTi crany oanopianoi cucteMu. TepmoauHamiuHi HepiBHOCTI.
DyHxIia posnodiny cuctemu, PipHsuss Jliysini. OcobnMBoCTI CHCTEMH OHAKOBHX HACTHHOK.
Kanoniuauii po3nozin ['i60ca i yMOBH HOro 3acTOCYBAHHS.
Benukull kanoniuguii posnoain ['iddca i yMoBH HOTO 3aCTOCYBaHHS.
OnnouacTHkoBa (yHKuUis posnoniny. Posmomian Makesenna, boabumanara Makesea —
Bonbumana.
Posmoninu Ti66ca y KBaHTOBOMY BHNAAKy. TepMOIMHAMIMHI BETMUMHM KBAHTOBOIO iA€abHOTO
rasy.
Posnoainu Bose — Efinrefina Ta ®epmi — Jlipaka. OcHOBHMIA cTaH ifeanbHUX Gose- Ta depmi-
rasis.
MepMi-ras mpu HU3LKUX TeMriepaTypax.

5. CrTpyKTVypa TBepAuX Tii
Bynosa kpuctanis. Tpancaauiiina cumertpia. Enemenrtapuna xomipka. Pewitku Bpase. Innexcn
Minnepa.
TowypeHHs XBIIb B MepioIHYHUX cTpyKTYpax. 3akon Byasda — Bpera.
JNedexru B kpucranax. Touxosi nedekTu Ta iX yTBOPEHHA.
Tunu xiMiunoro 3B'13ky B kpucTanax. CHiM 38743Ky y TBEpAOMY Tili.




6. EHepreTHYHMIi CIEKTP KPHCTAIIB
OnucaHHs eHEPreTMUHOro CTAHy KPUCTANB 33 JONOMOTOI0 rasy KsasiwacTHHOK. lIpHKkiaau
KBa314aCTUROK. DOHOHH, MArHOHH, SKCITOHM, TIA3MOHH Ta iH.
Enextponu B MeTani sK KBasidacTuHkM. Kpasiimmnyisc. 3akon amenepcii. Teopema baoxa. [yctina
cranip. CTATHCTHKA ra3y KBa3i4aCTHHOK.
KonueanHs KpUCTAIIMHOL pelliTKY. AKYCTHYHA Ta ONTHYHA BITKH KOJIHBAHb.
TensoeMmuicTs pewiTky. Jle0aiBcbKa yacTota.
Enextponni ctauu B Kpuctanax. OJHOeleKTpOHHa Mopenb. HaGmnmkenns cabko | CHIIBHO
3B'A3aHUX CAEKTPOHiB, 30HHA CXEMA Ta THIIM TBEPAMX TiJL.
BupokeHHit eeKTpoHHHii ras. EIeKTpoHHa TENIOEMHICTb, OBEPXHA depmi. EdextiBna maca.
Enextpons ta gipku. [Tososkenns @epMi-piBHs B HCBUPOKEHUX HarliBIPOBIIHNKAX.
Sleuwa B KonTaxTax. [ loreHuiansHi 6ap'epu. KontakTHa pisHuus notenuianis. bap'ep Llotkh.

7. EJeKTpoHHi KineTHYHi BAACTHBOCTI TBEpPINX Till
KikeTuuHi piBrsnns. EnexTpo- Ta TeNI0npoBiAHicTs, TPHBATICTE peiaKcyBaHH.
MexaHi3MH poscitoBaHHs €TeKTpoHiB. Po3ciioBaHHs Ha noMimkax i fedekrax.
[onua nposiHicTL kpueTaitis. CynepioHHa NpoBiAHICTh.
Maruitoonip ta edexrt Xoxta, Keanroruii epext Xoina.
Hanisnposinnuku, Enexktporna crpykrypa. [loMiuikosi pisHi. JIoHOpH Ta axienTopH, p-n-
nepexoau. Edexr ['ana.
®oronposiadicTs. Pekombinaliis Ta penakcauis HepiBHOBAKHUX HOCITB 3apsiay.
Tennoemuicts. TemmepaTypHa 3a1exuicTh Temioemuocti. Moaeni Elinwreitna ta Jlebas.

8. Onruuni Ta MACHITHI SBHINA TBEPAHX TiJl
Knacudikauis Ta OCHOBHI BIaCTHBOCT] MarieTHKIB.
ATOMHMI MarHETH3M T4 MAarHiTHI BAACTHBOCTI CTaDKOMArHITHUX PEYOBHH.
JliamarHeTusm cucTeMd cjiabKo  B3aEMOAIOMMX  aToMiB i  monekyn. JliamarHertnsM — Ta
napaMarHeTH3M TBepAHX Til.
[lpuposa  (pepomardernsmy. Jlomenu. MarniTHuli  ricrepesuc. AnTudepoMarHeTusM i
(epuMarHeTH3M.
Kom6inaniiine posciroanus ¢pitia, [TornmHaHus 38'A3aHAMH HOCIAMMU.
Misk30HHI NpsMi Ta HeNpAMi NePeX0au.
Jliominecuenuis ~ kpHctanip.  PexovOiHatliiiHe — BMNPOMiHIOBaHHA B JI€NCKTPHKAX T
HaIliBNPOBIAHMKAX.
CrionTaHHe i BUMy1leHe BunpoMitiopanss. Jlazepu. Pizni tunu OKT'

9. JdieneKTpHKH

Ilonspuzauis Ta edpeKTHBHE MOJIE ¥ Jie/ICKTPHKAX.

EnexTpocTpuKLif 1 me30emeKTprKa.

[lipoenexTpuku i cernetoeneKkTpuku. Enexrpuunui ricrepesuc.
DizuuHi BAACTMBOCTI CErHETOENEKTPHKIB B 001acTi (ha3oBHX MEPEXO/IiB.

10. Tepmoaunamika i ¢a3osi mepexoan
TepmoanHamiuna pisnosara (as. Pywiiina cuna dasosux nepexonis. Pazosi piBHOBaru y
GaraToKOMMOHEHTHHX CHCTEMAX.
daszosi nepexoau 1 i 1T poay.
Jliarpamu piBHoBard. AHATI3 jiarpaM CTaHy 3 €BTEKTHYHHM, MEPUTCKTHYHUM, MOHOTEKTHUHHM,
CHHTEKTHYHHM Ta METATEKTHUHHM NepeTBOPEHHAMH.
Kinernka (pazosux nepeTBopenb. Kpucratisania. I'omorenne ta reTeporeHHe yTBOPEHHs IICHTPIB
kpucranizamii. MexaHi3mu pocTy KpHCTanis.




11. HaanpoeiaHicThb
OcHopHi BractupocTi mHaamposinuukis. Haanpoeigmuxkn 1 i 1T pony. Bucoxotemmeparypha

HAANPOBIIHICTE.
12. EkcniepHMenTaabHi MeToau hi3MKH TBEpAoro Tiaa
PentreHorpadis — METOIM 0CAIIKEHD I1€&ILHOT T peajibHOl CTPYKTYPH.
Enexrponorpadis Ta eJleKTpOHHA MiKPOCKOTIis.
EnexTpuuHi Ta raabBaHOMArHiTHI BUMiPIOBAHHA SK METOAM BUBYCHHS EJIEKTPOHHOI CTPYKTYPH
KPHUCTANIB i CKIagy AOMILIOK.
OnTu4Hi METOM 10CTIIKCHb KPHCTATIB.




Kpurepii oninku pignosined

KoskHa Bianoeias Ha MUTaHHA OLHIOETECA 32 100-0anpHOO TIKaN00:

60-63 Gau BUCTABISIOTBCA BETYNHUKY B aClipaHTypy. SKMH BONOJliE NporpaMumMM Marepianom
Ha piBHI (parMeNTapHOro, MPAKTHYHi HABMYKM 3 3aCTOCYBAHHA TEOPETHUHMX 3HaHb 3 Gioiaoril
1260 c(OPMOBaHI, YACTHHA BIATIOBIA¢H HA NIOCTAB/EH] 3aMUTAHHA BIACYTHA.

64-74 ©anM BHCTABAAETBCA BCTYIHHMKY B &CIpaHTypy, AKMH JEMOHCTPYE 3HAHHA B
obMeskeHOMY 00Cs3i, He 3HAE 3HAYHOI YACTHHW TIPOTPAMHOrO Martepiany, OCHOBHUX MOHATH 3
(i3nKy, JOMycKae iCTOTHI MOMMIKM 3 BH3HAYEHHAM TCOPETHUHMX TMOJIOXKEHb, HE CIPOMOKHMIL
MOACHUTH OCHOBHI (pi3ndHi 3aKOHOMIpPHOCTI,

75-81 Gasii BHCTABIAECTHLCA BCTYMHMKY B ACTpaHTYpy, SKMl 3HA€ JMLIE OCHOBHWH Mmartepiar,
ane He 3acBoiB iforo geraneii, nonyckae Henaodiku. HespatHuH 10 aHanisy Ta ysaranbHeHHs
di3HUHMX ABHUIL, KOPHCTYETHCA B BIAMOBIAAX THILE MaTepiaiaMu KOHCTIEKTY JeKLiH.

82-89 Gaam BUCTABMAETLCA BCTYMHHKY B acmipanTypy, SKHH TBepAO 3HAE [POrpaMHHH
MaTtepiar, rpaMoTHO i [0 CYTi BMKNAjae HOro. He 1OMyckae iCTOTHHX HEAOMIKIB y BiAnosii Ha
3aMUTaHHs, BIIEBHEHO aHadisye (i3nuHi mpoueck Ta poOHTH BAAacHi BHCHOBKM. Y BiANOBiAfX
KOPHMCTYETHCS JTHILE OCHOBHOK JITEPATyPOIO, HIAPYIHUKAMH, MOCIOHUKAM K.

90-100 GamiB BUCTABJIAETBCA BCTYMHMKY B aciipaHTypy, Akui raudoxo Ta MillHO 3acBOTB
NpoTpaMHMI MaTepian, BUYEPTIAHO, NOCTiA0BHO, IPaMOTHO H NOriYHO HOro BHKTajmae, y BinoBiai
SKOro TICHO TOB’$3yeThcs Teopis 3 MPaKTHKO. [IpH [bOMY CTYIEHT HE 3a3Hac TPYHOIIB 3
BIiANOBIZUTIO HA 3aBJaHHA 3 cydacHux npoOiem dizukd i actpoHowmii, leMoHcTpye ofisHaHicTs 3
MOHOrpadiuHO0 JIITEPATYPOLO, PISHUMH iHHOPMALIHUMHU JKEPETamMu, OFAAaMH.

Tpy ocrarouHiii OUiHLI pe3y/bTaTiB BUKOHAHHSA 3aBaHHS BPAaXOBYEThCA 31aTHICTL GaxisLs:

- 3aCTOCYBATH [PABUIIA, 33KOHH, METOAM, NPHHLMIN QI3HKH;

- aHaNi3yBaTH i oliHoBaTH (aKTH, Noail y Pi3HAX ranysax (isvku;

- BUKJIAJATH MaTepialy JIOTiYHO, OCHII0BHO 3 AeMOHCTpaLieto QisnuHOre caitormsay ta
MMHCJ/ICHHA.
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3. OCHOBHA JIITEPATYPA

1. KnacuuHa MexaHika

Naunay JI. JI., JTudumu E. M. Mexauuka. — M3janne 4-e, ncnpasnennoe. — M.: Hayka, 1988. —
215 c. — («Teopernueckas duzukar, Tom I). — ISBN 5-02- 013850-9.

Onbxoeekuii MLU. Kype TeopeTnueckoii mexauuku 115 gpusukos. 4-¢ uzi. — CI16.: Jlaus, 2009. —
576c¢.

®enopuenko A.M. TeopeTnyna dizuka. Mexanixa. Buma mkona, 1971. - 272 c.

denopuchko A. M. Knacruna mexaHika i enextpoannamika // Teopernuna dizuka. — K.: Buua
mxoaa, 1992, —-T.1.-535c.

Aiepman M.A, Knaccvueckan mexanuka. 2-e u3i. — M.: Hayka, 1980. — 368 c.

[TaBnoscbkuit M.A. Teopernura Mexanika. — Kuis: Texnika, 2002. - 510¢.

Mynranoeckuil B.B. Kypc teoperndeckoii ¢usukn. T. 1. Knaccuueckas mexanuka. CTO. — M.
[Mpoceewenue, 1988. — 304 ¢.

CasesbeB M. B. OcuHoBel TeopeTnueckoii ¢usnku: Yueb. pykoBoacTso: mns By3os. B 2 1. - T. 1:
MexaHHKa M 31IeKTpoARHAMUKA. 2-¢ U3]., ucrp. — Mocksa: Hayxa, 1991. — 496 c.

I. Tep Xaap. OCHOBH raMUIbTOHOBOH MCXaHHKH. M.: — Hayka, 1975. - 223 ¢.

InaySepman A. [O., Censkis M. T. Teopersuna Mexanika. — Jspis, 1960. — 220 c.

TMasnenxo ¥). T. Jlexumu no Teopetnueckoii Mexanuke. — M.: M3, MI'V, 1991. — 336 c.

2. EnexkTpogHHamika

Bpenoe M. M., Pymsuues B. B., Tontseirin M. H. Knaccuueckas anexrpoannamuka. — Mocksa:
Hayka, 1985. — 400 c.

Jaunay JI. 1., JTudwuy E. M. Teopetuueckas (pusuka: Yue6. nocodue. B 10 1. — T. II: Teopus
nons. — 7-e usd., ucnp. — Mocksa: Hayka, 1988. - 512 c.

Ckano3y6 B.B. Knacuuna enexrpoaunamika / B.B. Ckanosy®, O.B. ['ynos. — K.: Buuia ocita,
2011, — 208 ¢. (rpich MOH Vkpainu — auct Nel4/18-I'-2828 sin 24.12.2008).

CagenbeB M. B. Octiopbl TeoperHueckoii husmku: Yued. pykoBoacTso : ans By3os. B2 .- T. I:
Mexanuka ¥ 31eKTpoanHamMiKa. 2-e W3, uenp. — Mocksa: Hayka, 1991. — 496 c.

Tepueuxuii 5. T1., PuiGakos FO. [1. DnexktpoauHamuka: Yued. nocofue Ans CTyICHTOB huz.
cney. YHHBEPCUTETOB, — 2-V M3/, nepepad. — Mocksa: Beicw. wk., 1990, - 352 c.

®ejopuenko A. M. Teopetuuna dizuxa : [ligpyunuk @ ¥V 2 1. — T. 1: Knacuysa mexanixa i
enexrpoarHamika. — Kuis: Buua wk., 1992. - 535 ¢.

Joxekcon JIxx. Knaccuueckas anexrpoaunamuka. — M.: Mup, 1965, — 703 ¢.

Hosoxunos FO.B., SInna KO.A. Drexrpoavnamuka. M.: Hayka, 1978. - 352 c.

Cyrakop B, H. Enextpoaunanmixa. — K.: Bunia mkona, 1974. - 271 c.

3. KpanrtoBa mMexaHika

Bakapuayk 1. O. Keantora mexanika. — 4-¢ Bufauns, gonosuene. — JI.: JIHY im. Isana @panka,
2012. -872 c.

Bucoupkuii B. 1. Kpanropa Mexanika Ta 11 BUKOpHMCTaHHA B mpuknagnii disuui. — K.: BIIL
«Kwuincoiuii yHisepeure», 2008. — 367 c.

Hasugos O. C. Krantora mexanika. — K.: Axagemnepiomika, 2012, — 706 c.

Tkauyk B. M. ®ynnamentansui npodnemu kBantooi Mexanikd. — JL.: JIHY im. Ipana ®panka,
2011. - 144 c.

®enopuenko A. M. Ksantosa mMexaHika, TepMoauHaMika i cratucTuuHa disuka // Teopernuna
¢isuka. — K.: Buwa wkona, 1993. - T. 2. — 415 c.

1OxHoBesKkui [ P. OcHoBu keanToBol MexaHiku. — K.: JIndian, 2002. — 392 c.

Brnoxuuues JI. M. OcHOBBLI KBAHTOBOM MexalnukH, ~ M., 1976. — 664 c.

InaySepman A. FO. Kpantosa mexanika. — JIbsis, 1962, — 506 c.
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Janmay JI. JI., Jupumn E. M. Keaurtopas mexaHuka. HepenaTHBMCTCKas —TeOpus
(«Teopetrueckas ¢usuka», T. 3). — M., 1989. - 768 c.

Jlupak I1. A. M. [Tpunupmbl KBaHTOBOM MexaHuKu. — M., 1960. — 440 c.

Cokon0B A.A., Tepro U.M., XKykosckuii B.Y. KpantoBas mexanuka. — M.: Hayxa, 1979. —

528 c.

4. Tepmoaunamika i craTHcTH4YHa dizHka

Bazapos U. 1. Tepmoannamuka. — Mocksa, Beicias mkona, 1991. - 376 c.

Bazapos W. 1., T'esopksn D. I1, Hukonaes I1. H. TepmoanHamMuKka U CTaTHCTHYECKAS ¢du3mka.
Mocksa, MI'VY, 1986. - 310 c.

Jaupay JI. [T, , JInguuu E. M.. Ctatuctiyeckas ¢pusnka. — T. 5, U. 1. Mocksa, Hayka, 1995. -
606 c.

Tepneuxuii 1. TI. Cratuctudeckas Gpusnka. — Mocksa, Beicias wikona, 1973. — 280 c.
KpacuukoB M.A. Tepmopmmamuka u cratuctnyeckas ¢usuxa. T. 1: Teopus paBHOBECHBIX
cucrem: Tepmoaunamuka. — Mocksa, Exutopuan YPCC, 2002. - 240 c.

Kpacuukos M. A. Tepmoaunamuka u craTuctuueckas ¢usuka. T. 2: Teopus paBHOBECHBIX
cucrem: Cratucruueckas dusuka. — Mocksa, Exuropuan YPCC, 2002. —432 c.

Kpachuxos M. A. TepmomuHamuka u cratuctiyeckas ¢usuka. T. 3: Teopus HepaBHOBECHBIX
cucteM. — Mocksa, Exutopuan YPCC, 2003. — 448 c.

AncensM A. Y. OCHOBBI CTaTHCTHUECKOH PU3MKH M TepMOIHHAMUKH. — Mocksa, Hayka, 1973. —
423 c.

Pymep FO. B., Puiekun M. C. TepMmoauHaMUKa, cTaTHCTHYECKAs QU3MKA U KMHETHKA. — MockBa,
Hayka, 1977. - 552 ¢.

€pmonaes O. M., Pawba I'. I. Betyn no cratuctnusol ¢isuky ta TepMmoaunamiky. — X.: XHY,
2004. - 516 c.

5. CTpyKTypa TBepAMX Tij

I[Tanuenxo T.B., Kpysina T.B., Tpy6iunn M.IL, Tlonos C.O., boukosa T.M. OyHKIIOHAIBHO
aKTMBHI Ta iHTeNeKTyanbHi MaTepiany, [liapyunuk. Juinpo: TOB «Axuent [1I1». - 2017, 128 c.
[Manyenxo T.B., Tpy6iumn M.IL, Bouxkosa T.M., Kpysina T.B. ITociOHHMK 10 BUBYCHHS
aucuunning «DyHKUIOHANBHO akTHBHI Matepiann», Hapuanpne BMAaHHA. JIHIMpONETPOBCHK:
PBB, JIHY. -2015, 84 c.

0., Kywmnappos. Hapuaneuuii nociduuk mo BuBueHHs Kypcy «Kpucranorpadis» /. —
Huinponetposebk. PBB IHY. - 2012, - 80 c.

I. T1. Kykra. VBenenns B kpucranorpadito // Bua mkona: JIesis — 1976.

Sxumenko 0. ®isnune martepiazosnascrso. Y. 1.0cuoBui HanpsMKW martepianozHascTsa/
1O.1. Axumenxo 10.M., C. A. Boponos. F0.M. [Monnasko, — K. TTonitexnik, 2011. - 300 c.
[Mornasko K). @iziume wmarepiasiosnascrso. Y. 4. Hamiznposianuxu. / 10.M. ITlonaasxo.
B.1. Inpuenko, C. A. Boponos, 0.1, Axumenko. — K. [Mogitexnik, 2010. — 381 c.

6. EHepreTHYHHIi CrieKTp KpHCTATIB

CeroB €.A., Tpy6iunn M.IT. Cnextpockoniuni Metoan y disuui Tepaoro Tina, Hasuansuuii
nocibuuk. quinpo: TOB «Axuent [1[T». — 2018, 46 c.

®isuka TBepaoro Tina. Enunknonemrunnit caosuuk. T.1. [Tia pea. akan. bap’axtapa B.I'. Kuis:
HayxoBa qymka. 1998, 652 c.

®iszuka Teepaoro Tina. Enumkaoneanunnii ciosunk. T.2. Tlix pea. akan. bap'axrapa B.I'. Knis:
Haykosa qymxka. 1998, 644 c.

7. EjaexkTpoHHI KiHeTHYHI BJACTHBOCTI TBEPAUX Tia
IOM. TlonnaBko, O.B. Bopucos, I0.I. Skumenko. Hanodisuka, HaHOMaTepiam,
HaHOeJeKTpoHiKa: Hasy. noc. — Kuis, HTYVY «KIll», 2012, c. 299.
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®i3uka TBeproro Tina. Exunknoneanunnii crosnuk. T.1. Tlix pea. akaz. Bap’axrtapa B.I'. Kuis:
Haykosa nymka. 1998, 652 ¢.

[O. M. Ilonnasko. 0. 1. Skumenko. [T'czoenexrpuky. Hapuanbuuil nociouuk. Kunis: HTYY
«KIH», 2013.- 325 ¢.

IOM. Tlonnasko, O.B. Bopuco, B.I. libuenxo, HO.I. Slkumenko MikpoenekTpoHika i
naHoenektponika, Kuis, HTVY «KIll», 2010.

8. OnTuYHi Ta MATHITHI IBHIA TBEPAUX TiJl

[aunuyk MU, Paryns A.H. Hanodeppoiku. Kuis: Hayxosa nymxa, 2010.

®isuka TBepaoro Tina. Exuskioneauunnit crosuuk. T.2. Tia pea.. akaa. bap’sxrapa B.I". Kuis:
Haykosa aymka. 1998, 644 ¢

[Monnasko 0. ®isiune marepianosuascrso. U. 3. [Tposinuuku ta Maruetuku. / K0.M. lloniasko.
C. A. Bopouos, [0.1. Slxkumenko. — K. [Toaitexnik, 201 1. — 381 c.

9. lieJeKTPHKH
Ionnasko 0. M. @isnka gienexrpukis: miapyunuk . — K. : HTYY «KIIl», 2015. - 572

MMonnasko F). ®@isiuwe marepianosnascteo. Y. 2. [ienextpuku. / IO.M. [Ilonnaeko,
JLIT. Mepenep3ena, A. C. Bopouos, FO.1. flkumenxo. — K. ITonitexnik, 2007. —390 c.

ITormagko FO. M., [lepemepsesa JLIL, Paesckuii WM.I1. Pusnka akTHBHBIX JMAJIEKTPUKOB. —
Poctos 1/[lon, 2009, 480 c.

10.M. [lonnasko. @isuka aienexrpuxie. — K.: Buia wkona, 1980.— 398¢

lNonaasko 0. M. @isuka aienexrpukis: niapyununx. — Ko HTYY «KIlI», 2015. - 572 ¢

10. Tepmoaunamika i ¢pa3oBi nepexoan
Skumerko 0. @isnune marepianosnascteo. Y. 1.0cHOBHI HanpsMku matepianosnasctsa/ [O.].
Sxumenko FO.M., A. C. Boponos, }0.M. TTormasko. — K. ITonitexsnik, 2011. - 300 c.
0. M. IMonaasko. Exextpodisuka Teepanx Tin. Hapuanbuuii nocionuk. Kuis: HTYY «KIll»,
2014. - 756 c.

11. HaanpogiaHicTh

10.M. Tomnasko, O.B. Bopucos, FO.I. fIxumenko. Hanodisuka, HaHOMaTepiaju, HaHOCIeKTPOHiKa:
HaBy. noc. - Kuis, HTYY «KIll», 2012, c. 299.

12. ExcriepuMeHTAIbLHI MeToAH (i3HKH TBEPAOro Tija
B.51. IMinec. Jlekuii no cTpykTypHOoMy anaiisy / Buima mkona: JIbgiB — 1967

4. TOMOMI)XHA JITEPATYPA

1. Knacuuna Mexauika

. Jlaupay JI. II., Jludmuu E. M. Teopus nousst. — U3nanue 7-¢, nenpasnennoe. — M.: Hayka, 1988.

— 512 ¢. — («Teopernueckas dusuka», Tom 1I). — ISBN 5-02- 014420-7.

Jaunay JI. JI., JInpwnu E. M. Teoperuueckas ¢usmka. — M3nanue 4-e, crepeotuntoe. — M.:
Hayka, 1988. — T. VI. 'napoauHamuxa. — 736 c.

JNanpay JI. I, Tugmuu E. M. Teopernueckas ¢usuka. — M.: Hayka, 1987. — T. VIL. Teopus
ynpyroctu. — 248 c.

Tonacreitn I'. Knaccuueckas mexanuka. M.: — Hayka, 1975, 415 c.

Apuonba B. M. MaTemaTtnueckue MeTo1bl Kiaccuueckoit Mexanikd. M.: —Hayxal, 1979, 432 c.

2. EaexrpoauHaMika

Nannay JI. JI., Juduwuu E. M. Teopernueckas ¢usuka: Yue6. nocobue. B 10 . — T. VIII:
DeKTPOANHAMHUKA CTIOLIHBIX Cpel. — 2-¢ u31., mepepab. u gon. — Mocksa: Hayka, 1982. —
621 c.
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Cxkano3y6 B.B. Knacuuna makpockoniyta ejekrpoanHamika / B.B. Ckanosy6, O.B. I'ynos. — JL.:
Bunasnuureo JHY, 2010. — 168 c. (rpud MOHMonoascrnopry Ykpainu — juct Ne 1/11-7518
Bix 10.08.2011).

Deiinman P., Jleiiton P., Conac M. OelinmaHoBckie nekuud no ¢usuke. B 10 7. — T. 6
DiekTpoauHaMuka. — Mocksa : Mup, 1966. — 344 c.

3. KBaHTOBa MexaHika

dok B. A. Hauana kBaHTOBOM MexaHUku. — M., 1976. - 376 c.

®eiiuman P., Jleiiton P., Conac M. @eitnmanosckue sekunu mo ¢usuxe. T. 8. Kpanwtoas
MexaHuKa, uacth 1. — M.: Mup, 1966. — 271 ¢.; T. 9. KantoBas MexaHuka, 4acTh 2. — M.: Mup,
1967. - 259 c.

Meccua A. KBantoBas mexanuka. T.1. — M.: Hayka, 1978. — 478 c.

Meccua A. KBanTtoBas mexanuka. T.2. — M.: Hayka, 1979. - 583 c.

Deitnman P., Xu6c A. KBanToBas MexaHuKa ¥ HHTETpabl 10 TpaeKTopuam. — M.: Mup, 1968. —
382 c.

4. TepmoanHaMika i craTucTH4Ha disuKa
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