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BCTYII

[IpenMer 1 3aBmanHs Kypcy ¢isuku. YoTupu TUMU B3aeMOAii, BimomMux y ¢i3umi, Ta ix

NopiBHSUIbHA XapakTepucTtuka. OcobnuBe Miclie (i3UKH cepell IHINX MPUPOJAHUYHX HAyK, ii 3B’SA30K
3 BUPOOHHMITBOM 1 TeXHIKOIW. EKcmepuMeHTalbHI OCHOBM 1 MareMaTu4yHe (OpMyIIOBAHHSI
dbyHIaMEHTAIBHUX 3aKOHIB MEXaHiKU. Marepis 1 pyX, mpocTip 1 Jac.

Hw

MEXAHIKA

Junamika Ttouku. 3akoHM HbproTOHa. 3aKOH BCECBITHBOIO TsKIHHA. PyX B LEHTpanbHO-
cumerpuyHoMy moni. 3akonu Keruepa. Ilpunnumm BigaocHocTi [amines Tta ElHmTeiina.
InepuianbHi Ta HeiHepLianbHI cHUCTeMHU. PyX B HelHepLialbHUX cHcTeMax BiAiKy. MasTHUK
®yko. PIBHSIHHS pyXy CUCTEMH MaTepiaJibHUX TOYOK.

3aKkoHU 30epekeHHs KUIBKOCTI pyXy, 30€pekeHHs 1 MepeTBOPEHHs €Heprii B MexaHili. 3aKoH
30epeKeHHS MOMEHTY KUIBKOCTI pPyXY. 3acTOCyBaHHS 3aKOHIB 30epekeHHs (yAap Kyiib,
peakTuBHUH pyX). PoboTu L{ionkoBcbKoroO.

Junamika tBeporo tina. CTyneHi BUIbHOCTI. ['ipockonu.

Iiapo- i aeponuHamika. CtanioHapHUH pyX 11eanbHoi piaunu. PiBasHusa bepnyii. Tedis pinuau
no Tpybax. Po6otu XKykoBcekoro. B’s3kicTh 1 MeTonu ii BU3HaueHHd. JlaMiHapHa 1 TypOyseHTHa
teuii. [liniioMHa cuna Kpuia JiTaka i J000BHi omip. YMOBHU, HEOOX1/IHI /IS MOJHOTIB HA BETUKIN
BucorTi. [lepia 1 Apyra KOCMi4HI HIBUIKOCTI.

KonuBanns 1 xBuii. ['apMoHiuHI KonuBaHHA. MarematnyHuid 1 Qi3uunHuil MasTHUKM. BriacHi i
BUMYIIIEHI KOJIMBAHHA 3 OJHHUM CTyINE€HeM BUIbHOCTI. [lomMpeHHs KOJIMBaHb B CYLIJILHOMY
cepenoBHILi (TTOB3OBKHI Ta MOMEPEYH1 XBHIIi, CTOSY1 XBHII1).

3Byk. Bucora 3Byky. TemOp 3Byky. Cumia 1 T'y4HICTh 3BYKY. YJIbTpPa3ByKH, iX OJI€p>KaHHS 1
3aCTOCYBaHHS B Cy4aCHOMY BUPOOHUIITBI, HAYIll 1 TEXHILI.

II. MOJIEKYJISAPHA ®I3UKA, TEPMOJINHAMIKA I CTATUCTUYHA ®I3UKA

OcHoBu KiHeTH4HOI Teopii raziB. ['a3oBi 3akonu. CtatucTUUHUN MeTon B (izuili. DYyHKISA
po3moautry. MikpokaHOHIUHMIA po3nonia. Posmomin 3a MIBHIKOCTSIMH MOJIEKYJI Tas3y.
ExcniepumeHTanbHe BU3HAUEHHS IIBUAKOCTEH MoJeKys ra3y. 3akoH boibimana. bapomerpuuna
dbopmya.

Yucno ciByJapiB 1 cepeHs TOBKUHA BUIBHOTO NMPoOiry razoBux Moiekyi. Judysis, BHyTpilHe
TEPTS 1 TETUIONPOBITHICTE B Ta3ax. MeToIu o/iepKaHHs 1 BUMIPIOBaHHS BUCOKOTO BaKyyMy.
Peanbhi ra3u. PiBHsHHS Ban-nep-Baanmsca. ®azoBi neperBopeHHs. PiBusuus Knaneiipona-
Knaysiyca. Kputnunuii ctan. Kuminas 1 koHaeHcaris. 3piKeHHs Ta3iB.

Teepae tino. Kpucramiuni rpatku. Jludpakiis peHTreHIBCBKUX IMPOMEHIB Ha IMPOCTOPOBIH
rparmi. ®opmyna Bynwda-bperra. [Inasnenns 1 kpuctamizaiiis. MexaHiuHI BIaCTHBOCTI TBEPAUX
Tin. KonmBaHHs KpUCTaIivuHOI IpaTKy.



10.

B

10.

11.
12.

13.

Piguna 1 po3unnu. 3aranpHi BnactuBocTi piguH. Kpusa kuninus. [loBepxHeBHil HATAT 1
KpuBM3Ha  moBepxHi. 3mouyBaHHA.  Kamimsgpaicte.  Hucomiamis.  Jliarpama  crany
JIBOXKOMITOHEHTHO1 cuctemu. EBTexTuka. TBep/i po3unHu.

TennoeMHicTh. MeToau BH3HAYCHHS TEIUIOEMHOCTI Ta3iB, PiAMH 1 TBEPAMX TUI. 3aKOH PiBHO
IMOBIDHOTO pO3MOJUTy €HEeprii Mo CTymeHsX BUIBHOCTI. EnemMeHTH KBaHTOBOi Teopii
TEIJIOEMHOCTEH ra3iB 1 TBEPAUX TiJ.

[lepmmii mpuHmMn tepmoauHaMiku. Jlpyruit npuHuun tepmoauHamiku. Llukiiuxi mpouecH.
Teopemu Kapno. KK]I mukny Kapro. Craructuuna Bara, €HTpPOITis.

CraTucTU4HE TIyMayeHHS JpPyroro Hayaja TEPMOAMHAMIKU. 3B’S30K MK EHTPOIIEI 1
IMOBIpHICTIO.

Posnonin I'aycca. @mykTyarlii OCHOBHUX TEpMOJMHAMIYHUX BETUYMH. bpOyHIBCHKHI pyX SK
baykryariitauii npouec. CepenHe KBaJpaTUYHE BIIXWICHHS OpPOYHIBCHKOI YaCTUHKH.

KBanroBa craructuka. Teopema Hepucra. Po3nonin boze 1 ®depmi. TemmoeMHiCTh TBEpAUX Tl
Opy HU3BKHX TeMIleparypax. TeruioBe BumpomiHioBaHHs. Yopue tino. 3akon Kipxroda.
®opmyna Penes-/xonca. 3akon Credana-bonpivana. 3akoH 3wmimenHs Bina. ®opmyia
Ilmanka.

. EJIEKTPUKA I MAT'HETU3M

Enextpuune mosie. Bextopu HampykeHocti 1 3mimenHs. Teopema Octporpancekoro-I aycca.
Enextpuunuii norenuian. Exepris enextpuunoro mois. IlocnigoBHe 1 mapasnenbHe 3°€IHaHHA
KOHJICHCATOPIB.

JienekTpuku 1 HaMmiBOPOBIAHUKU. ENeKTpuuHe mosie B OAHOPIAHOMY JieTeKTPUKY. MonekymspHa
KapThHa moysipu3amii  gienektpuka. CerneroeneKTpukd. EJeKTponpoBigHICTE  MeTaliB,
HaMIBIPOBIIHUKIB Ta JieNeKTpukiB. OCHOBM eNEeKTPOHHOI Teopii MeTasiB, MIENeKTPHUKIB Ta
HamiBOpoBiMHUKIB. OCHOBHI  BJIACTMBOCTI  HAMIBOPOBIIHUKIB:  BJIAaCHI 1  JOMIIIKOBI
HaIMIBIPOBIIHUKY, P-N niepexonu. [liou, TpaH3UCTOPH, CBITJIOAI0AM, HAIMIBIIPOBITHUKOBI Ja3epu.
3akoHM B3aeMofii cTpyMiB. MarHiTHe mose ctpymy. [lis MarHitHoro mojis Ha ctpyM. Cuna
Jlopenua. [ToTeHmianbHi 1 BUXpPOBI MOJSL.

Enextpopymuiiini cunu. KoHTakTHa pi3HUIL MOTEHIIaNIB. TepMoeneKTpuka.

Hanmposignicts. HuzpkoTemmeparypHa HaanpoBiaHICTh. HaampoBiIHUKM MEpIIOro Ta Jpyroro
pony. Edexr Meiicuepa. KymnepiBcbki mnapu. Enementn Tteopii bapaina-Kynepa-Illpidepa.
BucoxoremneparypHi HaAlIPOBITHUKH. 3aCTOCYBaHHS HaAMIPOBITHUKIB.

Marnetuku. MarHiTHe mnojie B marHetukax. [lapa- i1 miamarnetuku.depomarneruku. Kpusi
HamarHiuyBaHH4. ['ictepe3nc. MarHiTHi 1oMeHu. OCHOBH TeOpii epoOMarHeTu3My.
EnextpomarnitHa iHayKiis, 3akoH iHAYyKIi. [IpaBuno Jlenma. B3aemoiHmyKinist 1 caMOIHyKITIS.
Exctpactpymu. Po6ora E.P.C. inaykuii. MarHiTHa eHepris cTpymy.

TepmoenexkTpoHHa emicis 1 ii 3akoHu. EnekTponHa namma. BriawmB mpocTopoBOTO 3apsmy.
3acTocyBaHHS €IEKTPOHHUX JIaMIT Y BUIIPAMIISTUAX, MiICHIIIOBaYax, reHepaTopax.

lonizamis Moyekyn 1 pekomOiHaiis 10HIB y Ta3ax. PyxmmBicte i1oHIB. CaMmocTiHHHHA 1
HecaMOoCTiHHUM po3psa. OcHOBHI (opMu caMOCTiiHOTO po3psny. Bu3HaueHHsS BiJHOIIEHHS
3apsAay A0 MacH JUIs eIeKTPOHIB 1 10H1B ra3y. BusHaueHHs 3apsay enekTpoHa no Muutikeny.
3akonu Kipxroda s kBasicTalioHapHUX CTpYMiB. BiacHi KOMMBaHHS B MPOCTOMY KOHTYDI.
Bumymieni eqekTpudHi KoJMBaHHI. MeToan ofiepKaHHs €IeKTPHYHIX KOJTUBAHb.

3akon Oma asist 3MiHHOTO cTpyMYy. [ToTyskHICTB 3MiHHOTO cTpyMy. Tpancdopmarop.

PiBusinas MakcBemna. EnexkrpomarniTHi XxBuii. EHeprisi enekTpoMarHiTHUX XBHIIb. Bekrtop
VYmoga-Tlo#itinra. Ocuunarop. BunpoMiHioBaHHS €€KTPOMAarHITHUX XBHIIb.

[Tepenaua 1 mpuitom pamiocurnany. OCHOBHI €1E€MEHTH paioNepeIalounX 1 paaionpuiMaIbHUX
npuctpoiB. i3WYHI OCHOBH palioNIOKAIIii.



V. OIITUKA

1. IIBuukicTh cBiT/IIa. ACTPOHOMIYHI 1 JJaOOpaTOpHI METOAM BHMIPIOBAaHHS HIBUIKOCTI CBITJIA.
[lkana enexTpoMarHiTHUX XBWib. Pa3zoBa 1 TpymoBa MIBUAKOCTI CBiTIAa B pEYOBHHI. SIBHIIE
Yepenkora. OCHOBHI () OTOMETPHUYHI TTOHATTS 1 OJTMHHIII.

2. Tpunnun cynepnosunii. Inrepdepenuis csitna. Korepentnicts. ExcniepuMeHTalibHe BUBUCHHS
iHTepdepenttii ciTia. [aTepdepeniiitai npuiamy i iX 3aCTOCYBaHHS.

3. Hudpakuia. [Mpunnun [roiirenca-®penens. dudpaxiis Openens: Kpyriawii OTBip 1 LIUIKMHA.
Hudpakmis B mapanenbHux npomeHsx. Judpakmiiina rpatka. [lonsatts mpo romorpadiro Ta ii
3aCTOCYBaHHS.

4. 3ayomieHHs 1 BiIOMBaHHS CBiTJIa HA IUTOCKiM rpaHutl. [loBHe BinOuBanHs. [{enTpoBaHa onTuyHa
cucremMa 1 ii KapAWHAIBHI eneMeHTH. HenoNiKM ONTHYHMX CHCTEM 1 METOAM iX YCYHEHHS.
Hudpakmiitna Teopis ONTHYHOrO 300pakeHHs. Po3ainbHA 3MaTHICTH MIKPOCKOIA 1 TEJIECKOTa.
[TornuuHanus cBitna. 3akoHu byrepa i JlamGepra-byrepa-bepa.

5. Tomspuzanis cBitia. [lonspusaiis npu 3aJOMIICHHI 1 BiIOMBaHHI CHIT/Ia Ha MEXI JiEICKTPUKA.
[Toxgifine mnpomeHe3amomieHHs. llommpenHs cBiTia B kpucramax. OOepTaHHS IUIOIIUHH
nonspuzanii. IlltydyHe moxaBiiiHE NpoMEHE3aIOMIICHHS, WOro 3actocyBaHHs. llomspusariiini
npuctpoi. JliniliHa, eninTHYHa i KojoBa moisipu3aiis. [nacTiHKa B 4eTBepTh XBWII 1 B MIBXBHII.
Komnencaropu. OnepskaHHsl 1 aHaJi3 eJINTHYHO MOJISPU30BAHOIO CBITIIA.

6. Hucnepcis citna. HopmansHa i anomanbpHa aucnepceis. Metoan crioctepeskeHHs. 3aCTOCYyBaHHS
iHTepdepomeTpa AN CHOCTEPEKEHHS aHOMalbHOI nucnepcii 1 mornuHaHHs. EnexTpoHHa Teopis
mucriepcii. MonekyssipHe 1 KomOiHaIiiiHe PO3CiFOBaHHS CBITIIA.

7. Marnero- i enextpoonTuka. SBunie Keppa. Ssumie @apanes. Jleski 3acTocyBaHHS IIUX SBHULI.

8. BunuknenHs kBaHTOBOi Teopii cBiTia. dotoedext. Pobotm CtoneroBa, OCHOBHI 3aKOHU
doroedexry. DoroenemeHTH. BuyTpimHii ¢doroedexT. DOTOETEMEHTH 3 3alipHUM IIAPOM.
®oroonopu. Tuck cpitna. Pobotu Jlebenena. JlroMminecueHIis, ii OCHOBHI 3aKOHOMIPHOCTI 1 JEsK1
3actocyBaHHA. CIIOHTaHHE 1 BUMYyIIEHEe BUIPOMIiHIOBaHHsA, Koedimientn EliHmreliHa. MexaHi3mu
IIPOLIECIB B ONITUYHUX KBAaHTOBHMX IeHepaTopax 1 mificuitoBadax. bazoBa OyoBa Ta mpuHIUI poOOTH
reyiii-HEOHOBOTO Ta pyOiHOBOTO JIa3epiB.

Y. ATOMHA I AAJEPHA ®I3UKA

1. bynoBa aroma. J[ocmiau Pesepdpopaa mno posciroBanHiO anbha-yacTUHOK. CrekTpanbHi
3akoHoMipHOCTI. Teopis bopa. Hocnign @panka i I'epua nmo BU3HAYEHHIO MOTEHLIATY 30y KEHHS
atoma. CriekTp BOJHIO, HOTO TIOSICHEHHS.

2. PentreniBcpki crektpu. EnexkTpoHHI 000M0HKM aroma. MarHiTHMA 1 MEXaHIYHUM MOMEHT
enekTpoHiB. KBanroBi uncna. [Ipunmun Ilaymni. [lepionuuna cucrema enemeHTiB MenpaeneeBa 1 ii
MOSICHEHHS.

3. PamioakTWBHICTE. 3aKOHH PaJIiOAKTUBHOTO po3mady. PamioakTwBHI ciMelicTBa. Meroau
CIIOCTEpE)KEHHS €JeMEHTapHUX YacTMHOK. loHizamiliHa Kamepa, JiuWiIbHUK [elirepa, kamepa
Binbcona, ii 3acTocyBaHHS B MarHiTHOMy moji mo metony CkoOenbliiHa, METOA (POTOIIIACTHHOK
Mucoscrkoro-Knanosa.

4. EneMeHTapHI YaCTHHKH: MPOTOHU, HEHTPOHHU, ENEKTPOHH, IO3UTPOHH, TIMIEPOHU, AaHTUIACTHHKH
Ta iH. [ToHATTS npo KBapkH Ta riarooHu. KBapkoBa cTpyKTypa aJpoHiB.

5. IlpuckoproBaui 3apsaKeHUX YacTUHOK. [IpsMi 1 HempsiMi METOIU MPUCKOPEHHS.. LUKIOTPOH,
6eraTpoH, ¢a3oTpoH, cuHXpodazoTpoH. JliHiiiHI mpuckoproBaui. IlpuckoproBaui Ha 3ycTpiuHUX
y4Kax.

6. BbymoBa aromuoro siapa. I3oromm, i300apu, i3omepu. Mac-criektporpad. Meroau po3aisieHHS
13otomiB. EHepris 3B 3Ky 4acTUHOK B sipi. “/ledext” macu siaep.

7. OCHOBHI fiIepHi peakiii: po3IeIUIeHHs SAep 3apaHKeHUMHI YaCTHHKaMU, HeUTpoHamu. SnepHuit
dotoedekt. Ilomin smep. Bimkpurrs ®dnepoBum i Ilerpkakom camoBimbHOTO moauty. IlITyuna
Pai0OaKTUBHICTH 1 11 BUKOPUCTAHHSA B PI3HUX Tally3sAX HAYKH 1 TEXHIKH.



8. IIpobnema BUKOpUCTaHHS BHYTPISAEPHOI €HEPrii Ta yCMiXH BITYM3HIHUX BUEHUX B I

rany3i. JIaHIF0KKOBI siiepHi peakiii moaury. TepmosnepHi peakiii. Bukopuctanus saepHUX peakilii
B MUPHUX IUISAX.

9. KocmiuHi mpomeHi. Mfsrka i >KOPCTKa KOMIIOHEHTH. B3aeMopis HaamBHIKOI YacTHHKU 3
peuoBHHOIO EnekTpoHHO-()OHOHHI 1 €eKTPOHHO-sepHi 31MBU. [10X0MKEHHS KOCMIYHUX TPOMEHIB.

YI. OCHOBHU TEOPII I1OJIs1

1. Mpuanun BigHOocHOCTI. [lIBMAKICTE TOMUPEHHS B3aeMoxiil. [HBapiaHTHICTH iHTEpBaIYy.
[TepetBopenns Jlopenna. Brnachuii wac. [lomaBanHs mBuakocTeld. YOTUPHUBUMIPHI BEKTOpH 1
TeH30pU. YOTUPUBUMIPHI MIBUAKOCTI 1 TPUCKOPEHHSI.

2. PensatuBicTchbka MexaHika BUIbHOI YacTUHKU. [lpuHinun naiimenmoi aii. @yskmis Jlarpanxka.
Enepris Ta iMImyisc.

3. 3akoH enekTpomarHitHOl iHAyKii. CoIeHO1IanbHICTh MArHITHOTO MOJIsI. 3aKOH TTOBHOTO CTPYMY.
Crtpym 3MimieHHs. YoTUpUBUMIpHU BEKTOP TYCTUHHU CTPYMY 1 HOTO mepeTBOpeHHs. YoTupuBuMipHa
dopma piBusiHHA MakcBemna. @ynkuia Jlarpamxka mist nons. Tensop eHeprii — iMmynbscy. 3akoH
30epexeHHs eHeprii i 1ojs . BeKTop TryCTHHU MOTOKY eHeprii.

4. 3axoH Kynona. Enepris 3apsniB. AunosnbHuii MoMeHT. Cucrema 3aps/iB y 30BHIIIHBOMY MOJI.
[TocriitHe MmarHiTHE ToNe. MarHiTHUH MomeHT. Teopema Jlapmopa. BuBdeHHs 3apsiiiB, IO
PYXaroThCs.

5. EnextpomarHiTHi XBWIIi, XBUJIHOBE PIBHAHHS, IJIOCKI XBHJIi. MOHOXpOMaTHYHA IJIOCKA XBHJISL.
Edext Jlomnepa. [Tonspu3artis.

6. Enexrpocraruka B MaTepianbHUX cepenoBuiax. JlieaekTpuku i npoBigHukH. OCHOBHI PiBHSIHHS
eJleKTpocTaTukH. JlienekTpuunuii map B ogqHopinHomy nomi. Konnencaropu. Eneprist noss.

YII. KBAHTOBA MEXAHIKA

1. OcHoBHI ekcniepuMeHTalbHI (haKTH, 1110 MPUBEJIN 10 CTBOPEHHSI KBAHTOBOI MEXaHIKU. XBUJIbOBA
¢byHKUiA 11 Qi3uuHU 3MicT, yMOBU HOpMyBaHHA. CTaTUCTHYHA iHTEpIpeTallisi KBAHTOBOI MEXaHIKH.
[Tpunuun cynepnosuuii. CepenHi 3HayeHHS (Gi3MYHUX BeauuuH. Omneparopu 1 iX BJIACTUBOCTI.
YMOBH 0/1HOUACHOI BUMIprOBaHOCTI BenuurH. CIiBBITHOILIEHHS HeBU3HaueHocTell. KopmyckynspHo-
XBWJIbOBUH Ayani3M. Ilepexin 1o KI1acHYHOI MEXaHIKH.

2. XBunboBe piBHsAHHA. IloxinHi ¢i3ndHuX BenMuyuH No 4acy. IHterpan pyxy. Eneprig. Immymsc.
MOMEHT IMITyJIbCY.

3. Crauionapui cranu. PiBusuHs Illpexinrepa nans cramioHapHHUX CTaHiB. XBUJIbOBA (DYHKIIIS
cTarioHapHoro crany. BinpHuil pyx yactuHok. CTaH 3 BU3HAYeHUM IMITyJIbcoM. [loTeHianbHa sMa.
TynensHUi edext. KBaziknacuune HaOMM>KEHHS AJIsL OTHOMIPHOTO PyXy.

4. PyxX yaCTMHOK B IOJIi 3 IIEHTPAJIbHOIO CUMETpi€to. PIBHSIHHS I pajiaibHOT XBUJIBOBOI (PYHKIII].
Pyx B kynoHiBcbkoMy 1oJ1i. AToM BosiHIO. OpOiTanbHUN MarHiTHUA MOMEHT.

5. ToToxHICTh OgHAKOBUX YacTUHOK. CHMeTpHuHl 1 aHTHCUMETpHuYHI cTaHu. Yactunku boze 1
yacTUHKH @Pepmi. XBHIBOBI (QYHKIII cHCTEM OJHAKOBMX 4YacTHHOK. [IOHATTS mpo mpobiemu
Oaratpox TiI. Amiabatnyde HabmmxkeHHs. Meton Xaptpi-doka. Monexyna BOIHIO.

6. Teopis 30ypens. [lonpaBku mepioro i APyroro NOPsAKIB 10 3HAYEHb €HEprii.

I'osioBa MeTOmMUHOI KOMICIT
¢izugHOTO PaKyIBTETY nou. Kap6osanens M.I



