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Po3po6Huku:

Cxano3y6 Bomonumup Baciibosuy, B.o. 3aBinyBaua kadepu eKClepUMEHTATLHOT Ta TEOPETHYHOI
disnkn THY, nokTop (isuko-MaTreMaTHIHHX HAyK, IPODECOP, FAPAHT OCBITHBO-HAYKOBOI nporpamu;

Psbues Cepriii Isanosnu, npodecop kabeapu excrepuMeHTanbHOI Ta TeopeTHdHOi Gisuku JHY,
JIOKTOp (i3HkO-MaTeMaTHYHHX HayK, TPodecop;

[Iporpama BeTynHoro icnuTy 10 acripanTypH yxBasieHa Ha 3acinansi kadbeapy ekcCrepUMEHTaIbHOI Ta
TEOPETHUYHOT izuKu

IMTportokon Ne7 Bin «27» Tpasusa 2025 p.

["apanT ocBiTHRO-HaykoBoi nporpamu @iznka Ta actponomis - Borogumup CKAJIO3VE



1. SMICT PO3JLIIB TA TEM JUCIIUILIIH

1. Kaacuuna mexanika

PiBHAHHA pyxy. OCHOBHI NPUHIMINM 1 3aKOHM KJacHuHOi MexaHiku HeloToHa. VaaraneHeni
koopanHatu. [lpuniun wafimemwoi ail. ®@ymnkuis Jlarpamka BineHO! MaTepianbHOi Touku Ta
YaCTHHKH B NOTeHIiansHOMY roji. @yHkuis Jlarpanka cucreMu MaTepialbHUX TOUOK.

KaHoHiuHi piBHaHHA. PiBHAHHA [aminerona. KaHoHiuHi neperBopenHs. 3MmiHHI gis—KyT.
Pyukuis Paycca. Teopema Jliysinnsa. Iyxku Iyaccona. [lia sk ¢yHxuisa xoopausar. PiBHAHHA
lamineTona — Sko6i. Posainenus sminuux. Aniabatuuni inBapianTi.

3iTkHeHHs yacTMHOK. PoscisHus uacTunok. Ilepepisz poscisuusa. Po3naj yacTHHOK. IMpyxui

3ITKHEHHS YyacTMHOK. @opmyia Pesepdopaa.

Pyx tBepnoro tina. Kyrosa msuakicts. Tensop inepuii. MoMeHT iMmyJIbCy TBEpIOro Tija.
PiBusHng pyXy TBepaoro Tina. Etneposi kyru. PiBusus Eiinepa. CuMeTpuuHa Ta aHTHCHMETPHYHA
Azura. Pyx BiIHOCHO HeiHepLiHOT cHCTEMH BiAIKY.

OcHoBHi piBHAHHS TigpoauHaMiku. Onuc pyxy pinuuu. PiBHSHHS HenepepBHocTi. IneansHa
pinuua. PiBusuus Eiinepa. Ilorik ewmeprii i imnyascy. [inpocratuka. Iurerpan Bepuysi.
[lorenuiansna Tewis. Hectucaupa pizuna. TeHsop Hanpyxedb. PiBHAHHA pyXy B’A3KOI piaMHH.
3akonu nogioHocTi. ®opmyna Crokca.

Teopia npyxuocti. Onuc nedopmaitii TBepaoro Tina. TeH3op HaTAriB Ta 3aKOHH 3MiHM
iMmynecy Ta MomeHTy imnyiabcy. 3akoH I'yka. Tensop mpyxHocTi. PiBHAHHA pyXy imeanbHo
npyxHoro tina. OgHopinaHi nedopmarii.

2, Eaexkrpoannamika

PiBusaHHs enekTpomarHitHoro moas. [lepma mapa piBusHe Maxkceenna. g ans
eNneKTpoMarHiTHoro nous. Yotupu-eektop ctpymy. PiBHAHHS HenepepBHOCTI. J[pyra mapa piBHAHb

Makcgenna. ['ycTiHa Ta notik eHeprii.

ITocriiiHe enexTpoMarHiTHe noJje. 3akoH Kynona. EnexrpocraruvHa enepris 3apsanis. ITone
3apAy, [0 PYXaeThes piBHOMIpHO. PyX y KynoHiBcbKoMY moJi. JIumoasHuit MOMeHT. MynsTHIONEHI
moMenTH. Cuctema 3apaais y 30BHiIHEOMY noJi. Maruitauii Moment. Teopema Jlapmopa.

EnexkrpomartiTHi xBuni. XBWiboBe piBHsHHA. [Lnocki XBwii. MoHOXpomaTuuHa IJIOCKa
xeuisg. CriekrpansHe po3euHeHHs. Yactkoso nonspusopane ceitio. [lapamerpu Crokca.

BunpomiHioBaHHA e1eKTPOMArHiTHUX XBWIb. 3arasHi norenuiany. [Torenuianm JIbeHapa
- Bixepra. [lone cucTemMu 3apsaiB Ha Janekux BigctaHax. JIMMojbHE BHIIPOMiHIOBaHHS.
KBagpynonsHe Ta MarHiTHO-AMIIONbHE BUNPOMiHIOBaHHA. BUNpOMiHIOBaHHA 3apsjay, WO LIBHAKO
pyxaeTbca. [anbMyBaHHsA BHIPOMIHIOBAHHAM. PO3CIAHHA €JNIEKTPOMArHiTHHX XBWUIb BiJIbHUMH

3apsaIaMu.
PiBHAHHA eneKTpOMarHiTHOro mois Yy cepenoBumax. KomrmyekcHa JleneKTpHYHa

MPOHUKHICTH, criiBBiHOMEHHS Kpamepca — Kpoira.
EnekTpoMariTHi XBHIIi y cepeoBHIIAX. ENeKTpOMArHiTHI BJIACTHBOCTI HAANPOBIIHHKIB,

CErHETOEIEKTPHKIB, epoMarHeTHKIB, [LUIa3MH.
3. KBanToBa MexaHika

OCHOBHi TIMOJIOMEHHA KBaHTOBOI MexaHikd. XBuUIbOBa (yHKIiA Ta 10 CTaTHCTUYHA
intepnperanis. Onepatopu ¢izuunux BenuuuH. Dizuuna iHTepnperanis iX BmacHux QyHKUi# Ta
BJIACHMX 3HAYEHb. BHMAAKM IUCKPETHOTO Ta HENEPEPBHOro crieKTpy. IIpHHIMN Cyneprosuuil.
BumipioBaHua QisnyHux BenuuuH. DizuuHi BeJMUYMHH, 1O MalOTh B OJHOMY CTaHi BH3HaueHi
sHaveHna. Koopaumarm Ta imnynscu. Oneparopu (i3MYHHX BedMdHMH AK (yHKuii omeparopis
KOOpAMHAT Ta iMnybciB, CriBBiAHOILEHHS HEBU3HAYEHOCTI.

OnHoBUMipHHUii pyX. BiaGuTTa Ta NpoX0MKeHHsA XBUIb. 3B’sA3aHi CTaHH. SIBHILE PE30HAHCY.

Tynenshuil eekr, Kpasicrawionapui cramu. 3araibHi BJIACTHBOCTI OJHOBUMIPHOrO DiBHSHHS




[psoxinrepa. ['apmoHiiinuii ocuusTop. Onepatopu a, a”.

OcHosu Teopii npeacTaBneHb. AGCTpakTHe GOpMYITIOBAHHS KBAHTOBOI MEXAHIKH B TEpMiHAX
rinebepToBoro npocropy (mpoctip craHiB), Horo BeKTOpiB (BEKTOPH CTaHy), i OMEpaTOPiB B HHOMY
(oneparopy diznunux Benuuus). Cripsikennit npoctip. [Mosnayenns Mipaka. Bpa- Ta keT-BekTOpH.
Cxanspuuii Ta BekTOpHMII 10OyTKM BekTOpiB. VMOBa IOBHOTH CHCTEMU BEKTODIB oIeparopa
¢iznynoi Bemmunn. CrcTeMa BJIaCHUX BEKTODIB K y3aranbHeHHii 6a3uc. A-TpeIcTaBlIeHHs BEKTOPIB
cTaHy (XBUJIbOBA (yHKLisA B A-ipeicTaBIeHHi) i oneparopis (4 — ¢izuuna Benunuuna). Koopaunarue,
IMIyJIbCHE Ta eHepreTUYHE Npe/ICTaB/IEHHS.

Kaprunu pyxy cucremu. Oneparop eeomtonii. Kapruna Illpsoainrepa. Kapruna INaiisenGepra.
Kapruna Jlipaka.

Toroxni uvactTunku. Ilpoctip craniB cuctemu. [Ipsmuii no0yrok BektopiB. CTpykTypa
MPOCTOPY CTAHIB CUCTEMM TOTOKHMX 4acTHHOK. Bosonu, depmionn. Yucna 3anosrenns. [Tpunmun
[layni. [lpeacraBinenns uucen 3anoBHeHHsA. CTPYKTypa ONEPATOpiB OJAHO- Ta JBOX-4aCTHHKOBHMX
(i3NYHUX BEJTHUYHH.

Bapiauiiinuii meton. Bapiauiiinuii npuHuun a8 cranioHapHux cradi. Bapiauiiiauii meton
Pitua. OcHOBHUMIA cTaH aTOMIB BOAHIO Ta renito. Meroau Xaprpi ta Xaptpi — @oka — Jlipaka B Teopii

CHCTEMH TOTOXHUX (pepMiOHiB.
MeToi BTOPUHHOrO KBAaHTYBaHHA. [30MOpdi3M rinb0epTOBUX NPOCTOpPIiB Ta KBaHTOBA

mexaHika. [IpocTip cTaHiB cHCcTeMH 0/JHAKOBHX YaCTHHOK B MPEACTABICHHI BTOPHHHOTO KBAHTYBaHHA
(IIBK). ITpocrip crany cucTeMu 3i 3MiHHMM ckiaajom. [Ipsma cyma eekrtopie. Ilpoctip @oka.

Oneparopu Hapo/pKeHHs Ta 3HUILEHHs dacTuHOK. 3B’s30k [IBK, mo BigmosizaioTe pisHHM
npeacrap/€HHAM OJJHOHACTUHKOBHX craHis. 3anuc oncpa*ropia O4HO- Ta ABOXYaCTHHKOBHUX BCJ/IHYHH

y TBK. Cucremu jekinskox coprie Goszowis Ta depmionis. IIBK, mo Bianosimae cmiH-
KOOPIMHATHOMY [MPEICTABIEHHI0 OJHOYAcTHHKOBMX craHiB. [loaboBuii omeparop. Omnepartop
[aMiJIbTOHA CHCTEMH 3apSKEHNX YACTHHOK 31 CIIIHOM Y 30BHIIIHBOMY €1eKTPOMArHiTHOMY 07 ¥
[BK. Omnepatopu aguTHBHHX iHTErpajiB pyxy, iX IycTHHM Ta rycTuHu ix nortokie. I1BK, wmo
BI/IMOBIIA€ CITiH IMIYJIbCHOMY NPE/ICTABJIEHHIO.

4. Tepmoannamika i cratuernyna dizuka

TepMmoauHamika piBHOBa)KHMX npouecis. [TapameTpu, 110 ONKCYIOTH CTaH piBHOBaru. I 3akou
tepmoauHamiku. 11 3akon TepmoauHamiku. EHrtpomis, aGcomotna Ttemmneparypa. OCHOBHe
TEpPMOAMHAMIUHE CIiBBiJHOMEHHA Ta Horo Hacnizkd. TepMojMHaMiuHi MoTeHuianu. 3aexHICTh
TEPMOAMHAMIYHMX BEIMYHMH Bijl 06’eMy Ta Kinbkocti yacTHHOK. 111 3aKOH TepMOIMHAMIKH.

OcHOBM piBHOBaXXHOT CTAaTHCTHYHOI MexaHiku. QYHKLiA po3moiny cucTemH. PiBHAHHSA
Jliyginna. Mikpo-kaHoHiunuii posnoain ['iG66ca sk piBHOBaxkHa (QYHKIIA pO3MOAiny i30J]b0BaHOL
cuctemu. TepMoauHaMiyHa rpaHnud. KaHoHIYHMI Ta BeMMKHMiA KaHOHiuHMi posnoainu I'iGGca ams
piBHOBaXHOI cucteMu B TepmocTaTti. ExsiBanentnicTs posmopinie I'iG6ca y TepmoanHamiuHii
rpanuii. Teopemu Mpo piBHMIT PO3MOLT €Hepril no CTyneHax cBoOOM Ta Bipial.

®asoBi nepexo/y Ta KpuTHuHi sBuina. Knacudikaiis paszosnx nepexonin. ®a3osi nepexoan

I poxy. @azori nepexoau Il poxy Ta kpuruuni seuima. Teopis Jlanaay Ta Me:ki ii 3aCTOCYBaHHS.

5. CIpyKrypa TBepAHX TIX

Hanomarepiany i HaHoTexHouorii. [TepcneKTHBHI NOPOLIKOBI | TOHKO TLTIBKOBI MaTepiaiy.
Hosi knacu marepianiB. MeTOAM OTpMMAaHHS HepiBHOBAXKHUX Matepianis. Bumu TepMooGpoOKH,
TepMoMeXaHiuHOi 00poGKM MaTepialiB, PO3UMHHICTh €leMeHTIB, (a3oBHH CcKial, KIlaCHd)iKZ?.uiSf
YOPHHX | KOJbOPOBMX CILUIABiB, cTabinbHMil i MeTacTabinbHHMil CTaH CIUIaBiB, (PI3HKO-MEXaHIYHI

BJACTMBOCTI MaTepiajiB, METOJM OTPMMAHHS HEepiBHOB&XKHMX i Hajl- HEpIBHOBOKHMX CTAHIB y
Marepianax.

6. EHepreruyHuii cneKTp KpHCTATIB
OmKC eHepreTHYHOro CTaHy KPUCTAMIB 3a JIOMOMOIOK KBa3iyaCTUHOK. QOHOHHM, MarHoHH,




CKCHTOHH, II1a3MOHH Ta iH. EnekTponu B MeTani sik kBasidactuHky. KpasiiMmynsc. 3akoH mucnepcii.
Teopema bnoxa. I'yctuna craniB. Craructuka rasy keasivactudok. Konupanus KpucTamigsoi
peunTku. AKyCTUYHA Ta ONTMYHA BiTKM KOJMBaHb. TeruioeMHicTe pemniTku. JlebaiBchka yacTora.

Enekrponni cranu B kpucranax. OaHo-enextpoHHa Mmomens. HabGmukeHHs cinabko- i CHIBHO-
" : '

3B'A3aHMUX eNexTpoHiB. 30HHA cXema Ta THNU TBepAMX Tin. Bupomxeuunii enexrpouuuil ras.

EnexrpoHna Trennoemuicts, nosepxus Mepmi. Epexrusna maca. Enexrponu ta aipku. [Nonosxenus

@cpmi-piBHs B HEBHMPOJPKEHHMX HaMiBIIPOBiAHMKaX. SlBMia B KoHTakTax. IloTeHuianbHi Gap’epu.
KonrakTHa pi3Huug notenuianis. bap’ep IloTku.

7 EfeKTponHi KiHeTHYHI BJIACTHBOCTI TBEPIHX Tij

Kinernuni piBHaHHs. Enexrponposiznicts Ta Temionposianicts. TpuaicTs penakcatii.
MexaHnismu poscitoBanHs enekTpoHiB. PosciroBanns Ha momimkax i gedexrax. loHna mposiaHicTs
kpuctanis. Cynep-ionHa npoginicTs. Marnitoonip ta edexr Xomna. Ksanrosuit epexr Xona.
HanienpoBignuky. EnexrpoHHa ctpyktypa. JloMilkosi piBHi. JloHOpH Ta aKLenTopH, p-n-Mepexo/q.
Edekr I'ana. ®@otomposignicTs. Pekom0inauis Ta penakcailis HepiBHOBRKHMX HOCIB 3apsy.

TennoeMHicTs. TeMnepaTypHa 3ane>1<mc1‘b TeroeMHocTi. Mogeni Eiinmrreiina Ta Jlebas.

8. Y BHINA HX TiJ
OCHOBHI B/IaCTHBOCTI MarHeTHKIB. Ammnuﬁ MAarHeTH3M Ta MarHiTHi BiaacTMBOCTI cnabko

MArHiTHUX peuyoBMH. JliaMarHeTM3M cHcTeMH cIabKo B3a€MOJIIOYHMX AaTOMIB i MOJEKYyJI.
JliamarserusMm Ta napamarHeTysMm TBepaux Tij. [Ipupona depomarnernsmy. JomeHn. MarsiTHui
ricrepe3uc. AHTU(epoMarHeTusM i ¢epomarseTusMm. KomOinauiliHe po3ciloBaHHA CBiTHIA.

[lormuHanHA 3B’43aHMMHM HociAMH. Mixk-30HHI mpami Ta Hempami nepexoau. JloMiHecueHLis
kpuctanis. PexombiHaLlifiHe BUIPOMiHIOBAHHA B JieNEKTPHKAX Ta HAMIBIPOBiZHMKAX. CIOHTAHHE |
BHMYIIIEHE BUTIPOMiHIOBaHHS. Jlazepu.

9. MienekTpuku

Di3nyHi ABHILA Ta NPOLECH Y JieIeKTPUKaX, 110 J03BOJISIIOTH BUKOPUCTOBYBATH iX B AKOCTI
(yHKUIOHANBHIX MarepialiB y NPHUCTPOAX cydacHoi enekTpoHikd. OCHOBHM ONHCY CTPYKTYpH
KpUCTaiB, a TaKOX ii BIUIMBY Ha BJIACTHBOCTI JiejeKTpHKiB. CydacHi yABJIEHHsA [P0 MPOLECH
eJeKTPUYHOT MONSpU3aLIT Ta eNeKTPONpPOBIIHOCTI y AieNeKTPHYHUX cepenoBuiax. OCHOBH OMHUCY
AieNeKTpuKiB Teopii # cydacHi HeobXimHi ansi iX eNeKTPoi3UYHMX SBUIL B JieNeKTPHUKAaXx.
BnacTMBOCTI aKTMBHMX CErHETOCJIEKTPHKIB, MMipO-CJeKTPHKIB, I’ €30~CJIEKTPHUKIB, €JICKTpPETiB.
OCHOBH Teopii i CyyacHi eKCriepuMEHTAIbHI JaHi Ta XapaKTePUCTHKU AieNEKTPHYHHX MaTepialis,
HeoOXimHuX A ix 3acTocysanna. CyuacHi JoC/iKeHHS 3 HAaHODI3UKH JIEIEKTPHYHHMX CMOTYYEHb.

10. Tepmoaunamika i ¢pa3oBi nepexoau

OCHOBH TEepMOJMHAMiKM | KiHeTHKH (a30BHX TMIE€PETBOPEHb Y TOJBIHHMX CIUIaBax.
TepMoMHaMiuHMil MiAXix 10 aHanmisy jjarpaM cTaHy Ta 3°ACYBaHHS Xapakrepy B3aeMOIl
KOMIIOHEHTIB i OynoBu das. Teopia YTBOPEHHS (a3, Kpucranizauii 3 MeraneBUX PpO3ILIABiB,
audysilinux Ta 6e3audy3iiiHUX MexaHi3MiB cbazosplx repeTBOpeHk y TBEpAOMY Ta lelKOMy cTaHax.
OCHOBHI l'IpHHL[PIl'lI’] 3aCTOCYBaHHA rCOMCTPHYIHHX i TGpMOﬂ,HHaMI'{HHX MGTO,C[IB auam:sy I'lOTleHP]X

cucteM. Tunu NoTpifiHKMX aiarpam cTaHy, METOIM rpatblunoro 306paskeHHs IPOLIECiB KpUCTANi3aILii.
Jliarpamu cTaHy 3 0GMeXeHMMH TBEPAMMH PO3UMHAMH i XiIMIYHHMH CIIOTyKaMH.

11.  HaanposiaHicTh

OcHosHi BracThBocTi HaanposiaHukis. Hagnpoeiguuku 1 i 11 poay. BucokoremnepaTtypHa

HaJMpPORIIHICTb.
12, ExcnepHMeHTAIbHI MeTo/H (Pi3HKH TBEP/IOro Tijda
PeHTreHorpa(biﬂ MeToau J0CiKeHb 1ea/lbHOT Ta pea:u,Ho'f crpykrypu. Enexrponorpadis.

EnexTpoHHa MikpocKoris. EneprMqu T4 raJIbBAHOMATHITHI BHMipIOBAHHS SK METOJM BUBUCHHA
EﬂﬂKTpOHHOl CTPYKTYPH KpI’lCTaHlB i CKaanzy ﬂO‘VllI.UOK OnTuyHi METOH HOCJH,Z[}KEHB l{plflCTﬂJ]lB




2. ONIHIOBAHHS JOJAATKOBOI'O ICIIATY

Berynni BunpoGysanHa npoBoaATbes 3a pimieHHAM eK3aMeHauiiiHOT Komicii 3a Gineramu.
Koxen eksamenauiitunii Oimer micture 40 TecToBMX 3aBnams. J[nA MiATOTOBKM BiAMOBimi
BMKOPHMCTOBYIOTh €K3aMeHallifiHi TMCTKH, mo 30epiraroThcs B 0co6OBIil CrpaBi BCTYMHHKA.

3 mporpamamu BCTYNHUX BHIIPOOYBaHb, IEPETiKOM [IHTaHb, MOPS/IKOM NPOBEACHHS BCTYMHHX
BUIpoOyBaHb 3a cneLiaibHicTio ES @i3kka Ta acTpOHOMIA BCTYIHHKH MalOTh 3MOT'Y 03HAaHOMUTHCS
Ha o¢iuiitHomy caiti JIHY.

PiBeHp 3HaHb BCTYNHUKIB OLIHIOETBCA eK3aMeHalliitHOI KoMicieto 3a 200-6anbHoro

cuctemolo. PesyneTaTH mNpoBeAeHHS BCTYNMHOrO BHUNPOOGYBaHHS OGOPMISIOTHCH MPOTOKOIOM, B
AKOMY QIKCYIOTBCH €K3aMeHallifiHi nuTaHHA. Ha KOJKHOro BCTYITHHKA BEETHCH OKPEMHUIA TPOTOKOI.

TpuBanicTh 10aTKOBOr0 BCTYIIHOTO BUIpoOyBaHHs - 2 roauHu. Ex3ameHauiitHi nuranHs
cknazieHi y gopmi oOpaHHs ojHie] MpaBUILHOT BiANOBiAl 3 4OTHPLOX 3ampornoHoBanux. OuiHKa Ha
BIANOBib HA KOXKHE TECTOBE 3aBJaHHA Moxe Habysatu 5 Ganis y BUnajaxky BipHoi Biamopiai a6o 0
Ganip y BMmaiaky HesipHoi Bignosiai (abo BiacyTHocti Biznosini). OcraTouHa oLiHKa Ha
eKk3aMeHaliifHy po0OTY BCTYNIHMKA BMCTABISETbCS AK CyMa OTPUMAHUX OaliB Mo KOXHOMY
3aBjlaHH0O. MakcumansHa MokuBa orinka — 200 6anis.

®opma 3apnanHs:  Kinekicte  KinmekicTs Oamie  MakcHMaTbHAH

Tecroee 3aBaanHs OJIWHULL Y 3a OJIHe Hi,ucyMKOBPIﬁ ban
3 0OpaHHAM ofHi€eT BapiaHTi 3aBIaHHS 34 BECh €K3aMeH
BipHOT Binosiai
Yceboro muTaHb 40 5 5*%40 =200

3. ITuTanns, 3aNpPONOHOBAHI 1/151 BCTYNHHKIB B acIipanTypy

3a cneniaabHicTio ES @i3znka Ta acTpoHoMist
OHII «®i3uka Ta acrpoHomis» B 2025 p.

1. Kaacutna mexaHika
Omnue MeXaHiYHOTO PyXY B Pi3HHX CHCTeMaX KOOP/MHAT (3aKOH PyXY, TPaeKTOpis, CHCTEMa BIAJIIKY,
pajiyc-BeKTOp, NPUCKOPEHHS).
3akoHH 3MiHH | 36epeKeHHs iMITy/IbCY i MOMEHTY iMIyJbcy B MexaHiui HeroTona.
PoGota i moTy>xHicTs cuiu. Pisni Tunu cun. 3akoH 3MiHM i 36epeskeHHs eHeprii B MexaHilli HeloToHa.
B’sasi. Cuna peakuii B’asi. PiBHAHHA pyXy npu HasBHOCTI B’aA3iB — piBHsAHHA Jlarpanxka nepmoro
pony.
IMpunuun Haiimenmoi aii. Pisusuua Jlarpamka. @yukuis Jlarpanka.
®yukuis [aminerona. Kanoniuni piBHAHHA ["aminsToHa.
Tysxxu IMyaccona. Jlysxku [lyaccona i inTerpan pyxy B raMiJIbTOHOBIA MexaHilli.
PiHanHA [aminbToHa-SKko6i. Bigokpemienns 3vinHuX B piBHAHHI ["aminsrona-Ako0i.

3amava ABOX T

Pyx y ueHrpaisHoMy noi. 3ajaya Kenepa.
Po3cisHHS YaCTHHOK Y LIEHTpaJIbHOMY MO
MaJii 0JHOBHMIipHI KOJTHMBaHHS.

BumyieHi koaMBaHHA. Pe3oHaHc.



3racaloyi KOJIMBaHHS.
Tensop inepuii TBepaoro Tina.
2. Enextpoannamika
3aKoH 30€pexKeHHsA EHEpril B €CKTPOIHHAMIL].
3aKOH 30epeKEHHS IMITYITBCY B €1EKTPO IMHAMILI.
[Totenuianu enextpomarnitHoro noss. KaniGpysansHa iHBapiaHTHICTS.
I'pannuHi yMOBM /10 piBHSIHb MakcBeuia.
MarHiTHHI IMNONBHUIT MOMEHT.
[T10cKi MOHOXPOMATHYHI €IeKTPOMAarHiTHI XBHUJII.
IMonstpusarnis eneKTpOMarHiTHUX XBHJIb. YacTKOBO MOJIApHU30BaHi XBHII.
3arasHi norexuianm.
JurnonesHe BUNPOMiHIOBaHHSA.,
Ipunuun nafimeHwmor il Ans 3apsaay B eleKTpoAUHAMILL.
INpuHiun sigHocHocTi Efinmrteiina. [TepeTtBopenns JlopeHua Ta iXHi HaCiIKH.
OCHOBHI NOJIMKEHHS PEIATHBICTCHKOT MEXaHiKH.
PieHsHHa MakcBesnna B KoBapiaHTHiit Gopmi.
[lepeTBopeHHsa JIopeHLa 1 €IeKTPOMArHiTHOTO MoJIs.
Pyx 3apsjy B cTanux 0JHOpPIAHUX €IEKTPOMATHITHHX MOIAX.
3. KpanroBa mexanika
IMoBipHicHa iHTeprnipeTtanis XBuiboBoi ¢yHkuil. [Ipuuunnicts y kBautoBiii mexaniui. [IpunHuun
Cyneprno3uiiii.
BnactuBocTi BracHHX (yHKLiH Ta BJaCHHX 3Ha4Ye€Hb ONEpaToOpiB (JMCKPETHWI i HemepepBHHH
CIIEKTPH).
CniBBigHOMIEHHS HEBU3HAYEHOCTI.

Pigusuus Llpsoxinrepa.
CrauioHapHi cTaHH, 1XHi BnactuBocTi. PiBHaHH#A LlIproniHrepa ans cranioHapHHAX CTaHiB.

KBaHTOBHMI1 rapMOHIYHUI OCLMJIATOP B KOOPAHHATHOMY IIPEACTaBJIEHHI.
MikpoyacTUHKA Y NPSMOKYTHii MOTeHUiaNbHIi AMi.

Pyx MIKpOYacTHHKM B LIEHTPaILHOMY TOJi.

MiKkpoyacTHHKa B KYJIOHIBCBKOMY 11011, ATOM BOJIHKO.

3miHa ¢isuuHKuX Benu4uuH 3 yacoM. PiBHsaHHs ["aitsenbepra. IHTerpanu pyxy.
Teopis 30ypeHs NMPU BiICYTHOCTI BUPOIKEHHS.

Teopis 30ypeHb Npu HASBHOCTI BUPODKeHHS. BikoBe piBHAHHA.

Bapiauiiinuit meTo].

Oneparop cniny. Pisusuus [Tayni. BnactuBocti marpuus Iayii

KBaHTOBI cHCTeMH TOTOKHHMX YacTHHOK. [Tpunuun [Taysi. Bozonu ta dpepmionn.

4. Tepmoaunamika i craTucTuyHa dizuka

11 HayaJI0 TEPMOAMHAMIKH 7151 PIBHOBa)KHHMX IPOLIECiB.
[11 Hauano TepMmouHaMiki. BracTHBOCTI TepMOJMHAMIYHMX CHCTEM IPH HU3BKHX TEMIepaTypax.

3aneKHIiCTh TEPMOJMHAMIYHMX BENIMYMH BiJl YMC/a YaCTMHOK Ta 06’eMy i 1l BHKOPHUCTaHHA B

TEPMOIUHAMIUHIX O0UHCIEHHSX.
Meroz TepMoMHaMiuHEX noTeHwjaiB, OOUMCIEHHs BHYTPIMHBOI €HEPril Ta EHTPOMNLl CHCTEMH.

VMOBH piBHOBArH B reteporenniii cuctemi. [lpasuno ¢az ['i66ca. [liarpavu pisrosar.
I1 3aKOH TepMOAMHAMIKHM JUIS HEPIBHOBAXHHX npoLeciB. EHTponiiine piBHAHHS.
Knacudikania dazosux nepexozis. ®@asori nepexonu 11 11 poxy.

YMOBM CTiliKOCTI cTaHy OJHOpiHOT cucTeMu. TepMOAMHAMIUHI HEPIBHOCTI.
@yHKuig posnoainy cucremu. PiBHsHHA JliyBimisa. OcoOiMBOCTI CHCTEMH OJHAKOBMX 4aCTHHOK.

Kanoniunmii posnogin ['i66¢a i yMoBH HOro 3aCTOCYBaHHS.



Benukuii kaHoHiuHmit po3noain 'i66ca i ymosy iforo 3acTocysanms.

Onnoyactunkoa (yHkuis posnoainy. Posmomimu MakcBenna, bonsivana ta Makcsenna —
Bonbumana.

Posnopinu I'i66ca y kpaHTOBOMY BHNaAKy. TepMo/MHAMIYHI BEIMYHHU KBAHTOBOTO i/16aTbHOTO rasy.
Posnozinu bose — Efinimreiina Ta ®epwmi — [lipaka. OcxosHuii ctan ineansnux 603e- Ta Qepmi- rasis.

®epmi-ras npu HU3LKKUX TEMIIEPATYpaXx.

5. CIDYKTYpa TBEpIuX Ti

Bynoera xpucranie. Tpaucnsuiiina cumerpis. Enemenrtapra komipka. Pemiitku Bpare. Ingexcu
Minnepa.
ITommmpeHHs XBUIIb B NEpiOAMYHUX CTPYKTYpax. 3akoH Bynsda — Bpera.
Jledextu B kpucTanax. ToukoBi Ae)eKTH Ta X YTBOPEHHS.
Tunu ximiynoro 3B’A3Ky B KpucTanax. Cuiu 38°A3Ky y TBEpAOMY TiJi.
6. EHepreTuyHMii cIeKTpP KPUCTATIB
OnucaHHs eHepreTHMYHOrO CTaHy KpHUCTaliB 3a JOMOMOrOK rasy KsasiuacTuHoK. [lpuknaam
KBa3iuacTHHOK. ®OHOHM, MArHOHH, EKCITOHH, MJIA3MOHHM T4 iH.
Enextponu B Metani sk kBasiuactunku. Keasiimnyisc. 3akon qucnepceii. Teopema bioxa. I'ycTiHa

craHiB. CTaTHCTHKA ra3y KBa3iuyacTHHOK.

KonuBaHHsA KpHCTanivHOT pelliTKU. AKYCTHYHA Ta ONTHYHA BITKH KOJIMBaHb.

Tennoemuicts pemitkn. Jle6aiBceKa yacrora.

Enexrponsi cranu B kpuctanax. OxHoenekrpoHHa Mojesb. HabmmkeHHs ¢1abko i CHIBHO 3B’ A3aHHX

eNeKTpOoHiB. 30HHA cXeMa Ta TUIMH TRepAUX Till.
Bupomxenui enem‘pom-mu ras. E.neKTpOHHa TEMJIOEMHICT, NOBEPXHs (Depm EdexTBHA Maca.

Enexrponu Ta aipku. [Tonoxenns @epmi-piBHA B HEBUPOKSHUX HamBnpOBmHHKax
SIpuma B konrakrax. [orenuiansyi 6ap’epu. Konrakrua pisauus notenmianis. bap’ep [Lotku.

7. EneKTpOHHI KiHeTHYHi BJIACTHBOCTI TBEPIUX TiJ

KineTnuni pisnanus. Exexrpo- ta TenonposiaHicts. TpuBanicTs penaxcalii,

MexaHi3MH po3ciloBaHHs eeKTpOoHiB. Po3citoBaHHA Ha ToMillKax i Jedexrax.

[onna mpoBigHicTh KpucTanis. Cynep-ioHHa MPOBiAHICTS.

Maruitoonip Ta epexr Xoia. KantoBuit eext Xosia.

Hanisnposinnuku. Enexrponna ctpykrypa. Jlomilukosi piBHi. JIoHOpH Ta akienTopH, p-n-
nepexoau. Edexr I'ana.

dotonposianicTs. PekombGinaLis Ta penakcailis HepiBHOBAXKHUX HOCITB 3apsy.
TennoeMHicTs. TemneparypHa 3anexHicts TemioemHocti. Moaeni Efninreitna ta {eGas.

8. OnTHuHi TA MArHiTHI ABHIUA TBEPAUX TiJj

Knacudikalis Ta OCHOBHI B1acTHUBOCTI MarHeTHKiB.
ATOMHHI1 MarHETH3M Ta MardiTHi BIACTHROCTi C1a0KO-MarHiTHUX PEUOBUH.
JliaMarHeTHsM cHCTeMH c1aGKo B3aeMOJIIOUNX aToMiB i Mosieky. JliamarneTysm Ta napaMarHeTHsM

TBEPIMX Tl
Mpupona depomarneTusmy. Jlomenu. MarniTHuii  rictepesuc.  AHTHEPOMArHETH3M i

(hpepoMarHeTH3M.

KomGinauiiine poscitopanns ceitia. [loriMHaHHA 3B’ A3aHAMH HOCISIMH.

Mi-30HHi IpAMi Ta HEMPsIMI MEPexou.

Jliominecuenuis  Kpuctani.  PekomOiHauiiiie — BMNpOMiHIOBaHHA B JiClCKTpHKax  Ta
HaITiBIPOBI JHHKAX.

CrioHTaHHe i BUMyILeHe BunpoMiHioBaHHs. Jlasepu. Pisui tuna OKT'.

9. dieseKTpUKH
[Tonspusauis Ta epEeKTHBHE MOJie Y AlCIeKTPHKAX.

ENeKTpoCTpHUKLisf i I’ €30-€JEKTPHUKA.



[TipoenexTpuku i cerneroenextpuky. Enexrpuunuii ricrepesuc.
®@i3u4Hi B1ACTHBOCTI CErHeTOENEKTPUKIB B 061acTi (pazoBHX Nepexois.

10. Tepmoaunamika i ¢pazosi nepexoau
Tepmoaunamiuyna piBHoBara ¢a3. PymiifHa cuna ¢asoux nepexojais. ®aszoBi piBHOBaru y
0araTOKOMIOHEHTHHX CHCTEMAX.
®azosi nepexoau 1 i Il pony.
HiarpamMu piBHOBaru. AHani3 Aiarpam cTaHy 3 €BT€KTHYHHMM, MMEPUTEKTMYHMM, MOHOTEKTHYHHM,
CHMHTEKTHYHHM Ta METAaTEeKTUYHUM [1€PETBOPEHHAMM.
Kinetruka ¢azosux neperBopens. Kpucranisauis. 'omorenHe ta rereporeHHe yTBOpeHHsI LIEHTpPIB
KpucTanizauii. MexaHi3MH pocTy KpHCTaiB.

11. HaanpoeiaHicts

OcnoBHi BrnactuBocTi HaanposiguukiB. Haamposiguuku | i1 II pomy. Bucokoremnepatypha
HA/TPOBI THICTB.
ExcnepumMenTaabHi MeToan Gi3HKH TBEDIOro Tijia

Penrrenorpadis — MeToau 1ociipkeHb ileansHoOl Ta peanbHOT CTPYKTYPH.

EnerpoHorpadis Ta eneKTpoHHa MiKPOCKOMIA.

EnextpuuHi Ta ranbBaHOMAarHiTHi BUMipIOBaHHS SK METOJM BUBYEHHS EJIEKTPOHHOI CTPYKTYPH
KPUCTAJIiB i CKNay JTOMIIIOK.

OnTuvHi METOIU AOCIiKEHb KPUCTAIB.

4. OCHOBHA JITEPATYPA
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6. FOxHoBchKuii I.P. Ocnosu kBaHToeoi MexaHiku. — K.: JIubias, 2002. — 392 c.
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