MiHicTepcTBO OCBITH 1 HAYKH Y KpaiHu
JIBH3 «IIpuxkapnaTcekuii HalllOHAJIbHUM YHiBepcuTeT iMeH1 Bacuns Credanukay

“3ATBEP/IKYIO”
rosnosa [IpuiiMansHOT KOMicii
npod. .E€. [lenenaa

,»14” cians 2019 p.

[TPOTPAMA
BCTYITHOTO BUIIPOOYBaHHS 3
dizuku
JUTS 3apaxyBaHHs HA HaBUYaHHS 3a CTYIIEHEM JIOKTOpa (Ppitocodii 3a crieniaibHICTIO

104 — dbizuka Ta AaCTPOHOMIS

Ha OCHOBI1 OCBITHHO-KBaTi(hIKAI[IHOTO PiBHS/CTYNEHS CHeIiagicTa/Marictpa npu
npuitoMi Ha HaB4aHHA y 2019 pori

32 HECYMIKHOIO CIICIiaIbHICTIO

Po3misiHyTO Ta CXBasieHO
Ha 3aciganHi [IpuiiManbHOT KoMicii
JIBH3 “ITpukapnarcbkuii HallOHAJIbHUN
yHiBepcuteT iMeH1 Bacunsa Credanuka”

[Iporokon Ne 1 Bix ,,14” ciuns 2019 p.

IBano-®dpankiBcbk — 2019



HOACHIOBAJIBHA 3AITMCKA

Metoro BcTynmHOTO BUNpOOyBaHHS 3 «@i3MKM» € TMepeBipka 3HaHb 1 BiAOIp
BCTYITHMKIB JUIsI 3apaxyBaHHs Ha HaBYaHHS 3a CTyleHeM JokTopa ¢irocodii 3a
cnemianpHicTIO 104 — ¢i3Mka Ta acTpoHOMIisi TIpy TNPUKOMI Ha HABYaHHS Ha
OCHOBI OCBITHBO-KBaTi(hiKAIIHHOTO PiBHS/CTyNEHs crienianicra/Marictpa a0 JIBH3
«IIpukaprarcbkuii HalioHAJIbHUHN yHiBepcuTeT iMeHi Bacuis Credanuka» y 2019
poIIi 32 HECYMIKHOIO CTICTIIaTBHICTIO.

[Iporpama MICTUTh OCHOBHI MUTaHHS 3 (GI3UKH Ta MEPENiK PEKOMEHIOBAHOT
JiTepaTypH.

HaBenenuii mepenik MUTaHb, SKI BHHOCATHCSA Ha BCTYIIHE BUIIPOOYBaHHS
JACTh MOXKJIMBICTh BCTYITHHKY CHCTEMAaTH3yBaTH CBOi 3HAHHS Ta JOTIOMOXKE
30pIEHTYBaTUCS, Ha fAKI NUTAaHHS TpeOa 3BEpHYTH yBary NpH MIATOTOBLI [0
BCTYITHOTO BUMPOOYBaHHS.

[lepenik peKOMEHJ0BaHOI JIITEpaTypu CIPUATUME Y MOIIYKY 1 MiA00P1 IKepe
M1JTOTOBKY JJI BCTYITHOTO BUITPOOYBaHHSI.

OCHOBHI IIMTAHHA 3 AMCLHUTIJITHA

1. Beryn
1.1. OCHOBHI TUIH B3a€EMOJIIN Y IPUPO/IL.
1.2. ®yngamenTanbHi 3aKOHM 1 ()EHOMEHOJIOTIUHI 3aKOHOMIPHOCTI, AMHAMIYHI
PIBHSIHHSI, 3aKOHU 30€pEeKEHHS 1 CTATUCTHUYHI 3aKOHOMIPHOCTI.
1.3. ®i3uka 1 HayKOBO-TEXHIYHHIA Mporpec. Poib BITYM3HAHNUX BUYCHUX Y PO3BUTKY
b13uKu.

2. KnacuyHa MexaHika.
2.1. HepensatuBicTchbKa MeXaHIKa.

2.1.1. lIpoctip 1 wac y HepensTuBICTChbKIN (izumi. CucremMu BITIKY.
Kinematuka Ttouku. IleperBopenns [amines. IuepmianbHi cucremu
BiiKy. [Ipunimn BigHOCHOCTI ["asines.

2.1.2. 3akoHW JOWHAMIKA MaTepianbHOi TOYKH. PIBHAHHS pyXy CHCTEMH
MaTepialbHUX TOUOK.

2.1.3. JlunaMika CHCTEMU MaTeplaJbHUX TOYOK. PiBHSHHS pyXy CHCTEMH
MaTtepialbHUX TOYOK.

2.1.4. Pyx y ueHTpaJbHOMY MHOJII.

2.1.5. Pyx 3apspKeHHX YaCTUHOK B €JIEKTPOMArHiTHUX MOJISX.

2.1.6. 3akoHu 30epexeHHs B HEPEISITUBICTCHKIM MeEXaHilll Ta iX 3B’S30K 13
BJIACTUBOCTSIMU CUMETPIi TPOCTOPY 1 Yacy.

2.1.7. HeinepianbHi cucteMu Bimiky. Cumu iHepIii.

2.1.8. I'paBiTariiine moje. 3aKOH BCECBITHBOrO TsDKiHHA. 3akoHm Kerepa.
[neptHa 1 rpaBiTaiiina macu. [IpuHITUT €KBIBAJICHTHOCTI.




2.1.9. MexaniyHl KonuBaHHsS. BiiabHI 1 BHMYIIEHI KoJMBaHHA. Pe3oHaHc.
KonuBanHs npu HasiBHOCTI TEPTSL.

2.1.10. [lpunnmn  HaiiMenmioi mii. PiBHsHHS Jlarpamxka apyroro pojy.
VY3aranpHeHa cuia, hyHkiis Jlarpanka.

2.1.11. Kanoniuni piBHsiHHS ["amineToHa. DyHKIIis ["amiabToHA.

2.1.12. Po3cissHHS 4aCTUHOK y IIeHTpaibHOMY noJii. @opmyna Pesepdopna.

2.1.13. lunamika TBepaoro tua. Cucrema piBHSHb pyXy TBEpAOro Tija.
[TonsTTss po TeHsop iHepmii. KinetnyHa eHepris pyxy TBEpIOTO Tijia.
[Tpukiaay 00YMCICHHS] MOMEHTY 1HEPITii.

2.1.14. lunamika MaTepiaiabHOi TOUKH 3MIHHOI MacH. PiBHsSHHS MemepcbKoro.

2.2. PensITUBICTChKA MEXaHIKa.

2.2.1. ExciepuMeHTalIbHI OCHOBH CHEIlianbHOI Teopii BigHOCHOCTI. [locTynaTu
Eitnmireiina.  IleperBopenns  Jlopenma.  IlpuHmmnm — BiZHOCHOCTI
Elnmrenna.

2.2.2. PenaTuBICTCHKUI 1MITyJIbC 1 €Hepris, 3B’S30K MDK HUMHU. EHepris
crokoro. YacTHMHKM 3 HYJNbOBOIO Macoro. PensruBicTChka AMHaAMIKa.
3aKkoH 30€peKEHHS CHEPTIii-IMITYJIbCY.

3. Enekrpoaunamika
3.1. EnexkTpomartiTHi B3a€MOIIi.

3.1.1. Enextpuuni 3apsaau. BumiproBaHHS NUTOMOTO 3apsiy YacTHHKU 1
€JIEMEHTApHOTO 3apsAay. PIBHSHHSA HEEPEPBHOCTI.

3.1.2. EnektpomarHiTHe moyie y BakyyMmi 1 Horo xapakrepuctuku. [IpuHimn
cynepno3sutii. Cuna JlopeHia.

3.1.3. ExcriepuMeHTanbHI OCHOBH €IEKTPOJUHAMIKU: B3a€EMOJIS HEPYXOMHX
3apsiniB, pochigu  KynoHa; B3aeMopis CTpywmiB, jJociian Amrmepa;
CJICKTpOMAarHiTHa 1HAYKIA, qociian Dapanges.

3.2. 3araibHi piBHSHHS €IEKTPOMATrHITHOTO MOJISL.

3.2.1. Cucrema piBHsIHb MakcBesUIa y BakyyMmi.

3.2.2. TloTeHiain  €JIEKTPOMATrHITHOTO TIOJIs, PIBHSIHHSA JIJIs TIOTEHINATIB,
rpajl€HTHA 1HBAPIAHTHICTh EIEKTPUYHOTO TOJISI.

3.2.3. I'yctuHa eHeprii 1 TyCTHHA TTOTKY €HEprii eJeKTPOMAarHiTHOTO TOJIS.

3.2.4. 3aKkOHU TIEPETBOPEHHS TOJIB 1 MOTEHIIANIB TPHU TMEPEXoJl Bia OAHIET
iHepuianbHOi cUCTeMH BimiKy 10 iHmoi. [IpuHIMO BiZHOCHOCTI B
CJICKTPOAMHAMIII].

3.2.5. Cucrema piBHAHb MakcBesu1a y pe4yOBHUHI.

3.3. IlocTiliH1 eJIEKTPOMArHiTHI MOJsl.

3.3.1. EnextpocTaTuHe MOJi€ y BaKyyMi, MOro moTeHIianbHICTh. [IpuHImMn
cynepno3uilii 1 Teopema ['aycca. EHepris B3aeMoli cuctemMu 3apsiB i
€Hepris eIeKTPOCTaTUYHOTO TOJISI.

3.3.2. IlocriiiHe MarHiTHe HoJie Y BaKyyMmi, HOTO BUXPOBHI XapakTep. 3aKoH
bio-Cagapa-Jlamaca 1 Teopema npo nupKyssiiito. Exepris MaraitHOro
HOJIS.

3.3.3. EnexkrpocratuyHe nose y JieJeKTpUKax.




3.3.4. llonspuzaniss nienektpukiB. [lomsspHi 1 HENOJSApHI JIENEKTPUKH.
Cernero- 1 I1’€30-€JIEKTPUKU. AHTUCETHETOETIEKTPUKHU, TIIPOETEKTPUKH.
3.3.5. Marnithe mnosie 'y peuoBuHax. [Jlia-, mapa- Ta depo- 1
antudepomaruerusm. Oeputu.
3.3.6. Ilocriiinmii ctpym y metanax. Enektpopymriiina cuna. 3akoHu Oma i1
Jxoynsa-Jlenna. [Ipasuna Kipxroda, ix ¢pizuaHuii 3MiCT.
3.4. KBazicraiiioHapHe eJIEKTpOMarHiTHe moJe.
3.4.1 3wminnwmii ctpyM. Omip, EMHICTD, IHAYKTHUBHICTB Y KOJII 3MIHHOTO CTPyMY.
3.4.2 KonuBHwii KOHTYp. BinbH1 1 BuMyIieHi koiauBaHHs. Pezonanc. ['eneparris
HE3aTyXalouuX €JCKTPOMArHiTHUX KOJUBAHb.
3.5. EnexkrpomMariTHi XBWIL.
3.5.1. XBunroBe piBHAHHA. [lm0ocka MoHOXpomatWuHa XBwisA. [lIBHAKICTH
NOIIUPEHHS €JIEKTPOMarHiTHUX XBuib. Edext Jlomnepa.
3.5.2. BumnpomiHtoBaHHS €JIEKTPOMATHITHUX XBUJIb. JunonsHe
BUNIpOMIiHIOBaHHS.  EnextpomarnitHa mnpupojma  cBimia.  Illkana
CJIEKTPOMATHITHUX XBHIIb.

4. OnTuka
4.1. XBUIHOBA OINTHKA.
4.1.1. JI>xepena i npuitmMayl CBITIIA.
4.1.2. TToHATTS PO KOTepeHTHICTh. [HTepdepeHIis cBiTIA.
4.1.3. llpuamun  [roiirenca-@penens.  Judpaxmis  cBiTia.  dudpakmiiitaa
peuriTka.
4.1.4. Tonspu3zauis cBitia. [TogsiiiHe mpoMeHe3aJI0MIICHHS.
4.1.5. ®13uyH1 npuHIUNU rojorpadii.
4.2. llommpeHHs CBITJIa B CEPETOBUIIIL.
4.2.1. BinOuBaHH 1 3aJIOMJIEHHS CBITJIA.
4.2.2. llornuuanHs 1 gucnepcis cBiTia. @a3oBa 1 rpyrnoBa MIBUIKICTb.
4.2.3. Po3citoBaHHS CBITIA.
4.2.4. 3aKOHU TETIJIOBOTO BUIIPOMIHIOBAHHSI.
4.3. F'eoMeTprYHAa ONTHKA.
4.3.1. HabnuxeHHs: KOPOTKUX XBWIIb. OCHOBHI MOHATTS 1 3aKOHH T€OMETPUYHOT
OTITHUKH.
4.3.2. [13epkana, qiH3M, npu3Mu. ONTHYHI TPUITA/IH.

5. KBanToBa ¢i3zuka
5.1. OcoOAMBOCTI NOBEAIHKY MIKPOOO €KTIB.
5.1.1. KopnycKyasipHO-XBWJIbOBUM Jyalli3M CBITJIa 1 YaCTUHOK PEYOBHHH.
5.1.2. JIUCKpEeTHICTh CTaHiB MIKpOOO €KTY; JIIHIMYACTI CHEKTPU aTOMIB;
nocmian ®panka-I'epna; qocman [repua-I'epnaxa.
5.1.3. CriiBBiAHOLICHHS HeBH3HA4YeHOCTell. VIMOBIpHICHMII XapakTep OIHCY
PYXY MIKpOOO’€KTIB.




5.2. OCHOBHI ITOJIOKEHHSI KBAHTOBOT MEXAHIKH.

5.2.1.

5.2.2.

5.2.3.

5.2.4.

5.25.

5.2.6.

5.2.7.

5.2.8.

5.2.9.

XBuiboBa GyHKIS Ta ii iHTeprperaris. KBaHTOBOMEXaHIYHUHN MPUHITUIT
cynepno3utiii. [Tpuanun npuanHHOCTI. HOpMyBaHHS 1 OPTOrOHAIBHICTD
XBUJIbOBUX (DYHKITIMH.

Onepatopu GI3MYHUX BEIUYMH Ta iX BiacTUBOCTI. CHEKTp 3HAYEHb
(b13UYHOT BETTUYMHU.

CratucTHyHUN TMOCTyJaT KBaHTOBOI MexaHiku. CepeaHe 3HaYEHHS
(b13MYHUX BETUYHH.

XsunvoBe piBHsAHHSA Illpeninrepa. PiBHSAHHS HemepepBHOCTI, MOTO
(b13uuHUM 3MICT.

Cramionapne piBasHHs [Ipeainrepa. BimactuBocTi cTarioHapHUX CTaHIB.
3B’S30K €EHEPTeTUYHOTO CIIEKTPa 3 TIOTEHIIATIOM.

BinbHa wyactuHka. YacTMHKa B MOTEHUIaNbHIA sMl. EHepreTnuHuii
CHEKTp JIiHIMHOTO ocuuisaTopa. TyHenbHUM eeKT.

Cnin  enektpoHa. OmmMc craHy 3a JONOMOIOI0 IIOBHOTO Habopy
KBaHTOBHUX YHUCEN.

KBanToBa MexaHika CHCTEMH TOTOXXHMX 4YacTHHOK. BiactuBocti
cuMmeTpii XxBuiboBOi (GyHKIII1. bo3onu 1 pepmionn. [Ipuniun [Nayii.
PiBHSIHHS PEeNIITUBICTCHKOI KBAHTOBOI MEXAHIKH.

5.3. bynosa atoma.

5.3.1.
5.3.2.

5.3.3.

5.34.

Mogens bopa Ta 1i icTopu4Ha poJb.

KBanToBOMeEXaHIuYHA Teopis aromMa BOJHIO. CHEKTpU BUIPOMIHIOBAHHS
aTOMapHOT'O BOJHIO.

CraH enekTpoHIB B OararoenekToOHHOMY artomi. IlepionuuHa cucrema
eJIEMEHTIB MeHperneeBa.

BB 30BHIIIHIX €IEKTPUYHUX Ta MarHITHHUX IOJIB Ha aTOMHI CIIEKTpPH.
Edextu 3eemana 1 [lltapka.

6. @izuka sjapa i eJJleMeHTAPHUX YACTHHOK

6.1. AtomMHE ApO.

6.1.1

6.1.2.

6.1.3.

6.1.4.

6.1.5.
6.1.6.

6.1.7.

Hocnigu Pesepdopna, saepHa moaenb aroma. CKIIaioBl €IEMEHTH Spa.
OCHOBHI1 XapaKTEPUCTUKH SIJIEP.

BnactuBocTi 1 XapakTepuCTHKU sAepHUX cui. [IoHATTS mpo oOMiHHMIMA
MEXaHI3M SIEpHUX CHUJI.

PanioakTuBHICTh. XapaKTEPUCTUKH 1 TUMH PATIOAKTUBHUX MEPETBOPEHb.
[Tpupona anbda-, 6era- i raMa-BUNPOMiHIOBaHb. Jlo3uMeTpis.

Mopeni aromHoro snpa. KpannunHa Ta 000JIOHKOBA MOJAEI aTOMHHX
aep.

B3aemois rama-BunpomiHtoBaHHs 3 peuoBuHOI0. Epext Meccbayepa.
He#itpuno. Ilonsarrts mpo mapuicts. He3Oepexxenns mapHocTi B Oera-
po3nanax.

Anepni peakiii. Peakitist moiny 1 cunTe3y. SnepHa eHepreTHka.

6.2. ExemeHTapHi YaCTUHKMU.

6.2.1.

Metonu peectpaiiii yacTuHOK. Jl)keperna 4aCTUHOK, MPUCKOPIOBAYI.



6.2.2.

6.2.3.

Knacudikaris enemeHTapHUX dYacTHHOK. (DOTOHHW, JENTOHH, ME30HH,
Oapionn. Pe3onancu. AnTudactuHkd. OCHOBHI — XapaKTEPUCTHUKH
JaCTUHOK.

Tunu B3aeMoAil YaCTUHOK, iX XapakTepucTUku. OOMIHHUN MeXaHi3M
dbyHIaMeHTaIBHUX B3aeMOIiN. [IOHATTS PO KBapKH.

7. TepmoauHamika i cratucTuuHa gizuka

7.1. TepmoauHaMika.

7.1.1.

7.1.2.

7.1.3.

7.14.

7.15.

BuyTpimHs  eHepria, Temiora 1 poborta. BsaemomneperBopeHHs
BHYTpIIIHKOI Ta iHmUX GopMm eHeprii. [lepmmii 3aK0H TEPMOTUHAMIKH |
MOT0 3aCTOCYBaHHS.

KBazictatnuni mnpouecu. [pyruit 3akoH TepmoauHaMiku. OCHOBHI
PIBHSIHHS 1 HEPIBHOCT1 TEPMOAMHAMIKH.

TepmomuHaMiuHl  MOTEHLIANM 1 IX  XapaKTepUCTU4HI  (PyHKIIII.
CmiBsinHoienHsa MakcBena. Pisasguns ['100ca-1 enpMrobiia.

Teopema Hepncra. Iloctynar Ilmanka. HemocskHicTh aOCOMIOTHOTO
HYJIS.

PiBHoBara a3. ®a30Bi nepexou MEpUIOro i Apyroro poay. PiBHsHHS
Knanetipona-Knay3siyca. PiBusinusa Ependecra.

7.2. CratuctuuHa dhi3uka.

7.2.1.

1.2.2.

7.2.3.
7.24.
7.2.5.
7.2.6.
1.2.7.
7.2.8.

7.2.9.

MikpocTanu MakpockomiyHoi cucreMd. CTaTUCTHYHHUNA  PO3MOJLI.
TepmoauHaMIuHI BETMYUHU SIK CEpEAH] IO aHCaMOJIIO.

Cuctema B Tepmocrati. Kanoniunuii posmoxin ['i60ca B KBaHTOBIH |
KkjnacuyHid  (i3unl. OOYMCIEHHS TEpMOAMHAMIYHUX MapaMeTpiB Ha
oCHOBI po3mnoxainy ['166ca.

Knacuuuuii 11eanpHuid ras3 1 ioro BiaactuBocTl. Po3moaiin MakcBemia 1o
mBuakocTaX. Po3noain Maxkcseiuia-bonsiimana.

Kiracuuna 1 kBaHTOBA TEOPIist TEIJIOEMHOCTI 171€aTbHUX Ta3iB.

Peanwuuii ra3. PiBusHus Ban-nep-Baanbca.

KBanToBuit ra3 06o3oHiB. Cratuctuka bo3se-Eitnmreiina. bo3se-
EitnmreitniBcbka koHAeH calis. HaaTekydicTh pijKoro remiro.
3actocyBanHs cratuctuku bose-EitHmreiina 1o ¢poronHoro razy. 3akoH
posnoaiuty [lnanka jyist pIBHOBaXKHOTO TEIJIOBOTO BUITPOMIHIOBAHHS.
KBantoBuii ra3z depmioniB. Cratuctuka Depmi-/lipaka. Ilepexin no
KJIACUYHO1 CTaTUCTHUKHU.

Enextponnuii ra3. Eneprig ®@epmi. TemnoeMHICTh €€KTPOHHOIO ra3zy.

7.3. ExemenTu 13Uk KOHIEHCOBAHUX CEPETOBHUIILL

7.3.1.
7.3.2.
7.3.3.
7.34.

7.3.5.

7.3.6.

Kpucranu. KonuanHus kpuctaniyHoi peuntku. [loHsaTTs npo ¢poToHu.
TennoeMHICTh KPUCTAIIB.

Enextponu B kpuctaii. EHepreTnyni 30HU.

[MpoBigHWKK | MiEICKTPUKH, HAMIBIPOBIAHUKKA Ta 1X EJIEKTPUYHI
BJIACTUBOCTI. HamiBNpoBITHUKOBI MPUIIaIH.

ABume HaanpoBigHOCTi. Hu3bkoTeMiepaTypHa i BHCOKOTEMIIEpATypHa
HaanpoBiaHicTh. [TousaTTs po Teopito bapaina-Kynepa-Illpiddepa.
[ToHsATTS IPO CIIOHTaHHE Ta BUMYIIICHE BUMPOMiHIOBaHHs. Jlazepwu.
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10

11

12.
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