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MOSACHIOBAJIBHA 3AIINCKA

OcHoBHOI0O MeTOI (haxOBOro BUNPOOYBaHHS € MepeBipka (paxoBUX 3HAHb BCTYIIHUKIB B
MeXax OCBITHBOI MporpaMu OakaiaBpa, BHUSBICHHS PIBHA iX 3arajgbHOi (Pi3UUHOI 1 METOAMYHOT
KYJIBTYpH.

®daxoBe BurnpoOyBaHHS 3 (i3uku 1 acTpoHOMii mependavae mnepeBipKy MpodeciitHoi
MiATOTOBKM CTYJEHTIB-BUITYCKHHKIB 3 OCBITHIM pIiBHEM «0akajaBp» 10 HAaBYAaHHS 32 OCBITHHM
piBHEM «MaricTp» Ta 10 pobotu 3a cremiaibHicTio "®@i3uk" Ta "ActpoHom". BoHo mo3Bossie
BCTAHOBUTH pIBEHb (DI3MYHMX 3HAHb BCTYMHMKIB 1 YMIHHS BUKOPHCTOBYBATH iX Ha NpaKTHUIl, a
TaKO’K 31 CHIOBATH MPOLIEC HAYKOBUX JIOCIIIKEHb.

[Iporpama ckiiagaeTbCs 3 IBOX YaCTHH:

— MUTaHHS 3arajbHOi (PI3UKH, MTUTAHHS TEOPETUUHOT (Di3HUKH;

— TIUTAHHSA 3 KypCy aCTPOHOMII.

[Iporpama nepenbavae, mo po3risia Gi3UYHUX SBHIL, MPOIECIB, MOHAThH, 3aKOHIB 1 TEOpii
IPYHTYETbCS HA 3HAHHAX, OTPUMAHMX CTYJIEHTAaMU 3 KypCiB HHUKIY (PI3UYHUX IUCLUILTIH.
PosrnsayBaHi NUTaHHA OPraHiyYHO TOEIHYIOTBCS 3 HaBYAJbHUM MaTepialoM acTpOHOMIii Ta
KOHKPETH3YIOThCSl 3HAHHSIMHU, OTPUMAHUMH I11]] Yac pO3B’S3yBaHHS BIAMOBIIHUX (I3MYHUX 3a]ad 1
BUKOHAHHSA pALy (i3UYHUX J1a60paTOpHUX POOIT.

Ha ¢axoBomy BunpoOyBaHHs BCTYITHUK IOBUHEH IIPOJAEMOHCTPYBATH:

- MIMOWHY 3HaHb OCHOBHUX PO3LUTIB (JaXOBUX JUCIUILIIH;

— BMiHHSI (OPMYJIIOBaTH BHW3HA4YEHHS, 3aKOHM, (i3uyHi edeKTH, KI4YoBi (i3udHi
EKCIePUMEHTH TOUIO, BUBOAMTU (Hi3MYHI 3aKOHOMIPHOCTI Ha OCHOBI CYyYaCHHX TEOPETHUHUX
ySIBJICHb, TTOSICHIOBATH JIOCTiTHI (haKTH;

— UTIOCTpYBATH CBOI BIANOBiAL SCKpaBUMH (DI3SUUHUMH MPHUKIAAAMU, HABOAUTU (aKTH
BJIACHOTO JIOCBiy Ta IPOTPECUBHOTO JOCBIAY BUNTENIB 1 BUKJIa1auiB (Pi3HKH;

— YMIHHSI BECTH HayKOBO-IOCIIIHY pOOOTY 3 (Pi3UKH Ta BOJIOJITH €KCIIEPUMEHTAIIbHUM
0asucom;

— BCTAaHOBJIIOBATH  IHTErpauiiHi 3B’SA3kM  (Pi3UKM 3  IHIIMMH ~ TPUPOJHUYO-
MaTeMaTUYHUMH HayKaMH.

Jlo KOXHOTO eK3aMeHaIliiHOro Oinera MaioTh OYTH BKJIIOYEHI: TEOPETHYHI MUTAHHS;
MUTAHHSA IPUKIAJHOTO 3MICTY; OJJHA 3a/1a4a.

BerynHuky MOBHHHI BOJIOJITH TEOPETUKO-EKCIIEPUMEHTANBHIM 0a3ucoM (i3UMYHOI HAYKH,
OCHOBHMMU IOHSTTSAMH 3arajibHOi 1 TEOPETUYHOI (PI3UKHU Ta aCTPOHOMIi, MATU YiTKE YSBICHHS PO
OoCHOBHI (hi3uuHi Teopii, mpo (yHIaMeHTaNbHI (i3WYHI JOCTIIU, PO OCHOBHI ()i3MYHI 3aKOHU 1
3aKOHOMIPHOCTI, YITKO BOJIOMITH (PI3MUHOIO TEPMIHOJIOTIE€I0, 3HATH (Di3MYHI NMPWIAJA 1 METOIH
EKCIIEPUMEHTAJIBHUAX JTOCII/KEHb, PO3yMITH (Di3WYHI NMPUHUMIM [ii OCHOBHHMX BHMipIOBAIBHUX
MIPUIAiB, BOJIOAITH HABUYKAMH PO3B’A3yBaHHS (i3MYHUX 33724, BOJIOAITH METOJUKOIO 1 TEXHIKOIO
NpOBEACHHS (I3UYHUX JOCHIAIB, TEXHIKOIO TIPOBEIEHHS JabopaTOpHUX pOOIT 3 (Di3uKH,
JIEMOHCTPYBATH TIIMOOKE PO3YyMIHHS LIJIEH 1 3a7a4, 1110 CTOSATH 3apa3 nepea (i3MKoOM Ha CY9acHOMY
eTarli pO3BUTKY HAyKH.

HHOPAAOK NPOBEJAEHHSA BCTYIIHOI'O BUITIPOBYBAHHAA:

. BCTYITHI BUIPOOYBaHHS MPOBOSATH 3 BUKOPUCTAHHIM €K3aMeHalIHHUX OUIeTiB (KpiM
TBOPYUX KOHKYPCIB JiJIsl BCTYITHUKIB Ha OCHOBI MIOBHOI 3arajibHOI1 CEpEeIHbO1 OCBITH);
. MakeTH eK3aMeHAIllHMX OiNeTiB 1 eK3aMeHaIifHI BiJOMOCTI OTPUMYIOTH T'OJOBH

€K3aMEHalllMHUX KOMICIi y JeHb MpOBENECHHS BCTYIIHOIO BHUIIPOOYBaHHS; (akT OTpUMaHHS
€K3aMEHAllIfHUX MaTepiajiB TOJOBM €K3aMEHAIIMHUX KOMiICii 3acBiI4yIOTh MIiANHUCOM Y
CHellaIbHUX JKypHalax;

. 3MICT BCTYITHOT'O BUIIPOOYBaHHsI Ma€ BiJnoBiaatu 3micty IIporpamu;

. J0JJaTKOBI MUTAaHHA (OPMYIIOIOTHCS BUKIIOYHO BiAMOBIIHO 110 3MicTy [Iporpamu;

. BCTYITHI BUIMPOOYBaHHS MPOBOJATH TUIBKHM TOJOBA 1 YIEHW €K3aMEHAIlIMHOI KOMIiCii,
BU3HAYEHI HAKa30M PEKTOPA;

. MIPUCYTHICTh CTOPOHHIX 0ci0 (0aThKiB, BUKJIAadiB, SIKI HE € WICHAMH BiJIIOBIIHOT

eK3aMeHalliifHO1 KoMicii) Ha BCTYIMHOMY BUIIPOOyBaHHI 3a00pOHEHa;



. BCTYITHE BUNPOOYBAHHS MPOBOASATH HE MEHIIIE JBOX €K3aMEHATOPIB, SIKI OIIHIOIOTH
BIJIOBIAb BCTYIHUKA, 3acCBIAUyIO4M i CBOIMHM HiANMCAMM B apKylll yCHOI BIANOBIII, apKylli
pe3yiIbTaTiB BCTYITHUX BUIPOOYBaHb (€K3aMeHallIfHOMY JIMCTI) Ta eK3aMeHalliiHIi BIJOMOCTI;

. apKyIlll YCHOI BIJMOBIJI Ta €K3aMEHaIlllHI JIICTU TOJOBH €K3aMEHAIIHUX KOMICIH
MOBEPTAIOTh TOJIOBAaM BiJOIPKOBHX KOMICIM Micisi BCTYMHOTO BHUIPOOYBaHHS B JI€Hb HOTO
MIPOBE/ICHHS;

. €K3aMEHalliifiHi BIJOMOCTI TMOBEPTAIOThCS A0 MNPUHAMANBbHOI KOMicii y JIeHb
MIPOBEJIEHHS BCTYIHOIO BHUIPOOYBaHHS, IpPO 110 3a3HAYAETHCS Yy OKypHam iX Buaadl 1
MiATBEPKYETHCS MIAMUCOM TOJIOBU €K3aMeHallIiHOT KOMICii,

. JIOTTYCK BCTYIHHMKIB JJO BCTYITHUX BUNPOOYBaHb 3/1MCHIOETHCS 32 YMOBHU HasiBHOCTI
apKyllla pe3yJbTaTiB BCTYIHUX BUIIPOOYBaHb (€K3aMEHALIHOTO JINCTA);

. BCTYITHI ~ BUIPOOYBaHHS TMPOBOASTHCA 3TIAHO 3 PO3KIAIOM, CKJIAJACHUM
npuiiManbHoo KoMiciero PIIIY;

. BCTYITHUKAM, sIKi OEpYTh y4acTh B YCHUX BCTYITHUX BHIIPOOYBaHHSX, JO3BOJISETHCS
MaTH IpU co01 TUIBKU PYUKY;

. BCTYITHUKH OTPUMYIOTh TIIbKM OJIMH KOMIUICKT €K3aMEHAIIMHUX 3aBlIaHb; 3aMiHa
3aBJlaHb HE JI03BOJIETHCS;

. BCTYITHUKM MalOTh IPaBO 3BEPHYTHCA 10 €K3aMEHATOpIB 3 IPOXaHHAM IIOJ0
YTOUHEHHS YMOB 3aB/IaHb;

. IiJ] 4ac BCTYIHUX BUIIPOOYBaHb HE JO3BOJSETHCS MOPYLIYBAaTH THIY, CIIIKYBAaTUCS
3 IHIIMMH BCTYHHHKAaMH, KOPUCTYBAaTHCS €JIEKTPOHHUMH, JIPYKOBAHUMH, PYKOIMHCHUMHU
iH(QOopMaIITHUMU JKEpPETaMH;

. 3amuc BIANOBIAI Ha eK3aMEHaliliHI 3aBJaHHA 3A1MCHIOETbCA B apKylli YCHOI
BIJITIOBI/I1, ITiJT IKOFO CTaBUTKCS ITiIMUC BCTYITHUKA, TOJIOBH Ta WICHIB €K3aMEHAIIMHOT KOMICIT;
. BCTYITHHKH, SIKI HE 3 SIBIUIUCSA Ha BCTYITHE BUNPOOYBaHHS 0€3 MOBaXHHUX MPHYUH y

BHU3HAUEHUN PpO3KIAJOM dYac, IO y4yacTl Yy MOJANbIIUX BUIPOOYBaHHSIX Ta B KOHKYpCI HeE
JIOMYCKAIOTHCS;, 32 HASBHOCTI MOBAXHHUX NPUYUH, MiITBEPPKCHUX JTOKYMEHTAIBHO, BCTYITHUKU
MOXXYTh OyTH JOMYIIEHI 10 MPONYIIEHOI'0 BCTYMHOI'O BUNPOOYBAaHHS 3 JO3BOJY BiAMOBIIAIBHOTO
cCeKperapss NpUHMaIbHOI KOMICii B MeXaxX BCTAHOBJIEHHX TEPMiHIB Ta pPO3KIaAy BCTYIHUX
BHUIPOOYBaHb;

. MePECKIIaJaHHs BCTYITHUX BHMPOOYBaHb HE I03BOJISETHCS.

. OLIIHIOBAHHS BIAMOBI/II BCTYITHUKIB HA BCTYITHOMY €K3aMEHI 3/1IHCHIOETHCS YJICHAMH
MPEeIMETHOT KOMICii, MPU3HAYEHOI 3TiTHO 3 HAKa30M PEKTOpa, 3a IIKaJoK OHiHOK Bix 1 mo 200
OaniB. IlizcraBoro nnst GopmyBaHHS OIIHKM € TMPABHIBHICTH, JIOTIYHICTh, TIMOWHA BIAMOBIIL,
YMIHHS aHaJli3yBaTu MpoOJieMH, SIKI CTOCYIOThCS 3MICTY BIIIOBi/I1, BUPOOISATH CaMOCTIHHI OLIHKU
Ta PIllIEHHS 100 PO3B'I3aHHS TAKUX MPOOIEM.

. UYac, BizBeneHM Ha MpoOBeIeHHs criBOeciu 31 BcTymHukamu — 0,25 ToJ1. Ha 0JTHOTO
BCTYITHUKA (KUTBKICT WICHIB KOMICIT Ha MOTIK (TPyIy) BCTYIHHKIB HE O1JIbIIE TPHOX 0Ci0).



IMPOI'PAMA BCTYIIHOT'O BUITIPOBYBAHHA

3araiabHa Qisuka

MexaHiuHuii pyx Ta Horo Buau. OCHOBHa 3ajjaua MeXaHIKM Ta crocoOu ii po3B’s3aHHS B
kinematumi. ®dizmuHe TUTO W MartepianbHa Touka. Cucrema Bimmiky. (Crocodu BUMiprOBaHHS
JIOBKWHHU 1 9acy.) BigHOCHICTh MexaHiuHOTO pyxy. TpaekTopist pyxy. PiBHOMipHUI NpsSMONTiHIHHAN
pyx. lnsax 1 nepemimenHs. IlIBuakicTe pyxy. PiBHSAHHA PIBHOMIPHOTO MPSIMOJIIHIHHOTO PYXY.
3aKkoH Jo0JaBaHHS MIBUAKOCTEeH. ['padpiku  3alekHOCTI KIHEMAaTWYHHX BEJIWYUH BiJ dYacy Uis
PIBHOMIPHOTO IPSMOJIHIIHOTO PyXy.

HepiBHomipauii pyx. CepenHst Ta MUTTEBa IIBUAKICTh. PiBHONpHCcKopenuit pyx. [Ipuckopenns.
PiBusiHHS ~ piBHOmpHcKopeHoro pyxy. IlIBuakicte 1 mpoWaeHuil wuosX Tima Wi 4ac
PIBHOIIPUCKOPEHOTO NMPAMOJIiHIHHOTO pyxXy. ['padiku 3anexHOCTI KIHEMAaTUUYHUX BEJIMYHUH BiJl 4acy
JUIsL pIBHOIPUCKOPEHOTO MPSIMOJIIHIHOTO pyXYy.

Binbae nagiang tu1. [IpuckopeHHs BubHOro nmagiHHs. PiBHAHHS pyXy MiJ 4ac BUIBHOTO MaiHHS
T

PiBHOMipHMIT pyX MaTepianbHOI TOUKH 1O Kouty. Ilepion i o6eproBa yacrtora. KyroBa mBHIKICTS.
3B'130K JIHIWHUX 1 KYTOBUX BEJIWYHWH, IO XapaKTEPHU3YIOTh PyX MaTepiadbHOI TOYKH MO KOJY.
JIoLleHTpOBE IPUCKOPEHHS.

Mexaniuna B3aemois Tia. Cuna. Buau cun y mexanini. BumiproBanus cui. JlogaBanHs cui.

3akonu nuHamiku. Ilepmmii 3akon HeroTona. InepmianmpHi cuctemu Biniky. IHepmis Ta
iHepTHiCTE. Maca Ta immynbc Tina. [pyruii 3akon Herotona. Tperiit 3akon Heiorona. Mexi
3acTOCyBaHHS 3aKOHIB HploTOHA.

['paBiTariiina B3aemoist. 3aKOH BCECBITHBOTO TsKIHHS. ['paBiTariiiina ctana. Cuna TsokiHHs. Bara i
HEBaromicTb. PyXx Tija, KHHyTOTO BEpTHKaJIbHO Bropy. Pyx Tija, KHHYTOro ropu3oHTaimbHO. Pyx
TiJ1a, KUHYTOTO il KyTOM /10 TOPU30HTY.

Mrtyyni cymytHukn 3emui. [lepma kocMiyHa MIBUAKICTh. PO3BHTOK KOCMOHABTHKH. BHecok
YKpaiHChKHUH yueHuX y po3BUTOK kKocMoHaBTHKH (FO. KonmpaTtiok, C. KopoiboB Ta iH.).

Hedopmaris tin. Cuna npyxHocTi. Mexaniuna Hanpyra. 3akon ['yka. Moayns FOnra.

Cunu Tepts. KoedimieHT TepTst KOB3aHHS.

Pyx Tina mix Ai€ro KiTbKOX CHIL.

PiBHoBara Tin. Buau piBHOBaru Tin. YMoBa piBHOBAaru Tijla, 110 Ma€ Bich oOepTaHHsA. MOMEHT
cunu. LleHTp TsKiHHS.

Imnynee Tina. 3akoH 30epexeHHs IMITyNbey. PeakTuBHUM pyX.

MexaHniuHa po0oTa Ta MOTYXKHICTb. MexaniuHa eHepria. KiHeTndyna i moOTeHIiagbHAa EHEPTis.
B3aeMHi mepeTBOpeHHS MOTCHINAIBHOI 1 KIHETMYHOI €HEeprii B MeXaHIyHUX mporecax. [loBHa
MeXaHI4YHa eHepris. 3aKoH 30epeKeHHs eHeprii. AOCOIIOTHO MPYXHUH yaap ABOX TiJI.

KonuBaneHuii pyx. YMOBH BUHUKHEHHS KOJWBaHb. BinbHI KonMuBaHHSA. ['apMOHIYHI KOJTMBaHHS.
AwmriTyna, nepios i 4acToTa KOJMBaHb. PIBHSHHS rapMOHIYHUX KOJMBaHb. Pa3a KOJIMBaHb.

MaremaTtnunuil MasTHUK. Ilepion KoiMBaHb MaTEMaTUYHOIO MassTHUKA. [IpyKMHHUN MasgTHUK
Ta mepioj oro KonuBaHb. IlepeTBOpeHHs eHeprii i yac KOIMBaHb MATEMAaTHYHOTO i
IPY>KHUHHOI'O MasiTHUKIB.

Bumymeni konuBanss. Pezonanc. Enepris konuBaibHOTO pyxy. (ABTOKOJIUBAHHSI. )
[TommpeHHs: MeXaHIYHUX KOJIMBAaHb Yy MPYKHOMY cepelnoBuili. [lonepeuni Ta MO3A0BKHI XBUIIL.
JoxuHa xBuii. [1IBUAKICTE NOMIMPEHHS XBUIIb.

[Mpuamun BimHOocHOCTI A.EiiHImTeitHa. OCHOBHI MOJOXEHHS CHENialbHOI Teopii BiAHOCHOCTI
(CTB). llIBuakicTh cBiTia y Bakyymi. BiTHOCHICTh OJJHOYACHOCTI MOJiH. BiAHOCHICTh HOBXHUHHU 1
qacy.

PenstuBicTchkmii 3aKOH J0/1aBaHHS MBUAKOCTEH. B3aeMo3B's130k Macu Ta eHeprii.

OCHOBHI TOJIOXKEHHS MOJIEKYJISIPHO-KIHETUYHOT Teopii OyJOoBM pEUOBMHM Ta Ii JOCIHiAHI
oOrpyHTyBaHHsa. Maca Ta po3mipu aToMiB 1 MoJiekyln. KinabkicTe pedoBuHu. MonsipHa Maca. Craina
ABorazpo.

BumMiproBanns mBuakocti pyxy moinekydi. (Jocaia O.llrepna.)

[TosicnenHst OyZ0BM TBEpAMX T, PIAMH 1 ra3iB Ha OCHOBI aTOMHO-MOJIEKYJIIPHOTO BUEHHSI PO



OyI0OBY PEYOBUHH.

Mopens igeanbHOro Trazy. l'a3oBi 3akoHu. Tuck ra3zy. OCHOBHE pIBHSHHSI MOJIEKYJISPHO-
KIHETUYHOI Teopii 11eabHOro rasy.

PiBHsiHHS cTaHy 11eanbHOro ra3y. PiBusHHS MenneneeBa-Knaneiipona. [3onpouecu. (3piakeHHs
rasiB, iX OTpPUMaHHS 1 BUKOPUCTAHHS.)

[TapoyTBOpenHs i koHaeHcanis. Hacuuena it HeHacuuena napa. Kumiaasa. BomoricTs moBiTps.
Touka pocu. Metoau BUMipIOBaHHS BOJIOTOCTI OBITPSI.

BrnactuBocrti pinus. [loBepxHeBuil Hatar pinunau. 3MouyBaHHs. KanunsipHi sBuia.
bynoBa # BnactuBocTi TBepAaux Tul. Kpucramiyai ¥ amopdHi Tina. AHI30TpOHis KPUCTAIB.
(YTBOpeHHs KpHUCTamiB y mpupoxi.) Piaki KpucTaim Ta iXHI BIACTUBOCTI. 3aCTOCYBAaHHS PiJIKHX
KpucTaiiB y TexHiui. [lomimepu: ix BnacTuBocTi 1 3acrocyBanns. (Hanomarepiamnmu.)

Temnmogi siBuma. CTATUCTUYHUMA 1 TEPMOIMHAMIYHUAN TIXOIN 0 TOSCHEHHS TETUIOBUX SIBHIIL.
Tepmoaunamiuna piBHoBara. Temmneparypa. (CriocoOu BUMipIOBaHHS TEMIIEPATYPH. )

BuyTtpimHs eneprig Tul. [[Ba crocoO6u 3MiHM BHYTPIIIHBOI eHeprii Tuia. PoboTta i KiIbKICTb
terotu. PoGota TepmoanHamiuHoro mpouecy. TemnoemHicTs. [lepminii 3aKk0OH TePMOIMHAMIKH.
AniabGaTHu# TIporiec.

Tennosi mammuu. [IpuHuMn Aii TenaoBUX IBUTYHIB. ([IBUTYH BHYTPIIIHBOTO 3ropsiHHA. JM3ensb.)
HeobGopoTHicTh TeruioBux mporieciB. X0oJ0oAMIbHA MAIlIMHA.

Enextpuune mone. HampyxenicTe enekTpuyHOro mnoisi. CHIIOBI JIiHII €JIEKTPHUYHOIO MOJIS.
HaxnanaHHs eJ1eKTpUYHUX MOJIIB. EjdekTpuuHe 1mose TOYKOBUX 3apsiB.

PeyoBuna B enekTpuyHOMYy moui. [IpOBITHMKM B eJleKTpuYyHOMY moumi. JlienekTpuku B
enexkTpuaHoMy moi. [lonspu3arist aienexkTpukiB. JlienekTpuyHa NMPOHUKHICTh pedoBHHH. (Brimus
EJIEKTPUYIHOTO TOJIS Ha )KUB1 OPraHi3MH. )

Pob6ota mix yac mepeMilieHHs 3apsly B OJHOPIIHOMY €JIeKTpOoCTaTHYHOMY moji. [loTeHrian
€JIGKTPUYHOTO TIOJISL.

Pi3nunsg motenitianiB. 3B’ 130K HAPY)KEHOCT1 €IEKTPUYHOTO TIOJIS 3 PI3HUIICIO MIOTEHITIATIB.
EnexkrpoemuicTb. ENeKTpoeMHICTh IIIOCKOTO KOHJeHcaTopa. Bumm konaeHcaTopiB. 3’e€qHaHHS
KOHJIeHcaTopiB. EHepris enekTpuyHOro mojs. BUKopucTaHHs KOHASHCATOPIB Y TEXHIIII.

Enextpuunmii crpym. Enextpuune koso. Jkepena 1 CHOXHBa4i €IEKTPHYHOTO CTPYMY.
Enexrpopymniiina cuna. 3akoH Owma 18 TMOBHOTO Kojia. ENEKTpuyHI KoOJIa 3 TMOCTIAOBHUM 1
napajge’abHUM 3’€THAaHHSM MPOBiIHUKIB. POOOTa Ta MOTYXHICTh €NeKTpUYHOrO cTpyMmy. (TeruioBa
nist ctpyMy.) Mipu Ta 3aco0u O€31eKu i yac poOOTH 3 €ICKTPHUYHUMH ITPUCTPOSIMH.

Enexktpuunuii cTpyM y Ppi3HHX cepeloBHIIAX (MeTanax, piAMHaxX, rasax) Ta HOro
BUKOPUCTAHHS.

[Tna3zma Ta ii BnactuBocri. (IIpakTudynae 3acToCyBaHHS TUIA3MH)

EnexrponpoBigHicTh HamiBIPOBIAHUKIB Ta i1 Buau. BracHa 1 JgoMimkoBa IPOBIAHOCTI
HAaITIBIIPOBITHUKIB.

EnextpoHHO-AIpKOBUH TiepeXia: MOro BIIACTMBOCTI 1 3acTOCYBaHHs. HamiBIpOBiTHUKOBHIA
nion. HamiBnpoBiTHUKOBI IPHUJIAIH Ta X 3aCTOCYBaHHS.

Crtpym y BakyyMmi Ta #oro 3actocyBaHHs. EJNeKTpoHHI myukd Ta iX BiacTtuBocTi. EnekTpoHHO-
IIPOMEHEBa TPYOKa.

Enextpuuyna i1 marHiTHa B3aemofii. B3aemopiss mpoBiAHHMKIB 31 cTpymMOM. MarHiTHe Imoie
cTpyMy. JIiHIT Mar"iTHOTO MOJIs MPSIMOTO 1 KOJIOBOTO CTPyMIB. IHAYKIlis Mar"iTHoro noss. Ilotik
MarHiTHOI 1HAYKIIii.

Jlis MarHiTHOro mojisi Ha HPOBIAHUK 31 cTpyMoM. Cuna Ammepa. [lis MarHiTHOro mois Ha
pyxomi 3apspkeHi yacTuHku. Cuna Jlopenuna. MoMeHT cuil, Mo Ji€ Ha NPSAMOKYTHY paMKy 3i
CTPYMOM y MarHiTHoMy nouii. [IpuHiun 1ii enexTpoaBuryHa.

MarHiTHi BIacTMBOCTI pedoBuHM. Jlia-, mapa- i ¢epoMarHeTHKH. 3aCTOCYBaHHS MarHITHUX
MatepiaiiB. (MarniTHUi 3anuc iHGopMallii. BriiuB MarHiTHOro noJisi Ha JKMB1 OpraHi3MU.)

EnexkrpomarnitHa iHnykuis. [ochinn M.Dapanes. Hampsm iHaykmiiiHoro ctpymy. 3akoH
enekTpomarHiTHol iHAykuii. Camoinaykuis. EPC camoinaykmii. InayktuBHicTe. Enepris
MAarHiTHOTO MOJISl KOTYIIKH 31 CTPYMOM.

OOepraHHs TNPSAMOKYTHOI paMKd B OJHOPIAHOMY MAarHiTHOMY TOJi. 3MIHHUH CTpyM.
OpneprxaHHsl 3MiHHOTO cTpyMy. I'eHepaTop 3MiHHOro cTpymy. Jlirodi 3Hau€HHsS HANPYTH 1 CHIU



ctpymy. Tpanchopmarop. BupoOHMIITBO, Tiepenada Ta BUKOPUCTaHHS €HEPTii E€ICKTPUIHOTO
CTpyMy.
B3aeM03B’ 130K €IEKTPUYHOTO 1 MATHITHOT'O HOJIB SIK MPOSIB €JMHOTO €JEKTPOMArHiTHOTO MOJIS.
KonuBanpauii KOHTYp. BUHUKHEHHS €JIeKTPOMarHiTHUX KOJUBAHb Y KOJIWBAJILHOMY KOHTYPI.
["apMoOHIYHI €NeKTpOMarHiTHI KOJUBaHHS. PiIBHSHHS €IeKTPOMArHiTHUX TApMOHIYHUX KOJTUBAHb.
YacTtoTa BlIaCHUX KOJUBaHb KOHTYpY. [lepeTBopeHHs eHeprii B KOIMBaJIbHOMY KOHTYp1. Bumyrieni
KonrBaHHs. Pe3oHaHC. ABTOKOJIMBaHHS.
YTBOpEHHS 1 MOUIMPEHHs eleKTpoMmarHiTHuX xBuib. Jlocaiau ['.I'epma. [IIBuaKiCTh MOIIMPEHHS,
JIOBXXKMHA 1 YacToTa ejekTpomarHiTHOi xBuii. lllkanma enaekTpoMarHiTHUX XBWIb. BiacTuBOCTI
€JIEKTPOMArHiTHUX XBWIb PI3HUX J1ala3oHIB 4yacTOT. ENEKTpOMarHiTHI XBWII B MPUPOJII 1 TEXHILII.
[Mpunmun  aii  pagiorenedonHoro 3B°s3ky. PamgiomoBienHss 1 TeneOadeHHs. Panionoxartis.
CrinbHUKOBHH 3B’5130K. CynyTHUKOBE Teie0aueHHs.

Po3BuTOK ysiBIE€Hb Npo npupony cBiTia. [lommpenns cBitia B pizHUX cepenoBuiax. /xepena
1 mpuiiMaui cBiia. [lornmuaanns 1 po3citoBaHHs cBiTiia. Binouanus ceitia. (Ilmocke 1 chepuane
n3epkana. OnepkaHHs 300paXkeHb 3a JOMOMOTO0 J3epKaji. 3aCTOCYBaHHS J3epKail.) 3aJOMIICHHS
CBITJIa. 3aKOHH 3ajJloMJIeHHA cBiTia. llokasHuk 3anmomuieHHs. IloBHe BInOWBaHHA CBITIIA.
(Bonmokonna ontuka.) Jlinzu. [TodynoBa 300paxenpb, ofepxkaHuX 3a nonoMororo miH3. Kyt 30py.
OntuyHi IpuUIaau Ta iX 3aCTOCYBaHHS.

CBITIIO K eeKTpoMarHiTHa XBujsl. KorepeHTHICTh CBITIIOBUX XBUJIb. [HTepdepentis ciTia.
[aTepdepeHIniitHi KapTUHU B TOHKUX TUIAaCTUHKAX 1 rutiBkax. ([ToHsTTs mpo romorpadiro.)

Hudpaxuis citna. [Ipunmun [Noirenca-®penens. Audpaxiiitni KapTUHU BiA UIUTMHA, TOHKOT
Hutku. {udpakmiitna rparka.

Hucnepcis cBitia. [IpoxompkenHs cBiTia kpi3b npusmy. HenepepBHuii ciekTp cBitia.
Cnekrpockorl.

[onsipuzanis ceitia. [IpupoauHe i monsipuzoBaHe cBiTio. (OxepikaHHs MOIIPU30BAHOTO
CBITJIA.)

KBanroBi BractuBocti cBitna. ['imote3a M.ITnanka. CBitnoBi kBantu. Crana [lnanka. Enepris
Ta iMmysbc ¢poToHa. THCK CBITIA.

®otoedexr. Hocmigu O.I.CtoneroBa. 3akoHHM 30BHIMIHBOTO ¢oroedexry. PiBHSIHHA
dbotoedekry. 3actocyBaHHs (HOTOCHEKTY.

Jlrominecuentis. (PotoximMivHa Ais CBITIIA.)

KBaHTOBI reHepaTopu Ta ix 3acrocyBaHHs. [IpuHIMN i1 KBAHTOBUX I'€HEPATOPIB.

KopryckynsipHO-XBUIILOBUH Jyalli3M CBITJIA.

Ictopis BuBueHHs aroma. SnepHa monenb aroma. KBantoBi moctynatu M.bopa. (Hocminu
J.®panka i ['.I'epua.) Enepreruuni ctanu aroma.

BumnpomiHioBaHHS Ta TMOTJIMHAHHS CBITJIAa aTOMaMHu. ATOMHI 1 MOJEKYJISpPHI CHEKTpPH.
Pentreniscpke BHUNpOMiHIOBaHHS. (3aCTOCYBaHHS DPEHTICHIBCHKOTO BHIIPOMIHIOBAHHS B Haylll,
TeXHiIll, MeIUIIMHI, Ha BUpOOHHUITBI.) CrieKTpaabHU aHaJi3 Ta HOTO 3aCTOCYBaHHS.

Metoau peecTparliii HOHI3yI0uOro BUIPOMIHIOBaHHS.

AtomHe snipo. [IpoToHHO-HEWTpOHHA MO/IeTTh ATOMHOTO sipa. Hyknonu. [3otonu. Snepni cunmn
Ta X 0co0IMBOCTI. POJIb €NEKTPUYHMX 1 AAEPHUX CHIT y 3a0e31eueHHI CTIHKOCTI si1ep.

@di3uyH1 OCHOBU siiepHOi eHepreTuku. Enepris 3B'13ky atomHoro sigpa. Hedekr mac. Crocobu
BUBUIHHEHHS SJIEPHOT €HEPrii: CHHTE3 JIETKUX 1 MOJAUT BaXKUX siaep. AnepHi peakiii. Jlanmrorosa
peaxiiis moalIy siAep ypaHy. SlaepHuii peakrop. SlnepHa eHepreTuka Ta eKoJIOoris.

PangioaktuBHicTte. [lpuponHa 1 mITyyHa  padloakTHBHICTb. Buam  paaioakTMBHOTO
BunpomiHioBaHHsa. llepion HamiBpo3magy. 3akoH pagioakTUBHOrO posnany. OTpumaHHS 1
3aCTOCYBaHHS PalOHYKIIIJIIB.

(Jo3umerpis. 1031 BUNPOMiHIOBaHHS. 3aXUCT BiJl HOHI3yI0UOTO BUITPOMiHIOBAHHS. )
EnemenrapHi uacTMHKHM. 3arajbHa XapaKTepUCTHKA eJleMeHTapHUX uvacTuHOK. (Knacuikamis
eJIeMeHTapHHUX YacTUHOK.) KBapku. KocmiuHe BUIpOMiHIOBaHHS.

Teopernuna ¢izuka
Beryn. [Ipenmer ta MmeToa TeopeTUYHOI (Di3UKH.



Knacnuna MexaHika K po3/ii Kypcy TeopeTH4HOi (i3uku. Mexi 3acToCyBaHHS KJIACHUYHOT
(HexBaHTOBOI) MeXaHIKH. OIJIsi]T OCHOBHUX MOHAThH KIACUYHOI MEXaHIKH.

JlocmikeHHs PIBHAHB PyXY 1 3aKOHIB 30€pe)KeHHs.

JuHnaMika cUCTeMH 4aCTHMHOK. Tumnu cuil. 3akoHM 30epexeHHs. 3ajaya JBOX TUT: 3BeJcHA
Maca, pyXx y LeHTpalbHOMY Toji, 3amada Kemnepa, mepepi3 poscisuusa, ¢opmyna Pesepdopna,
nabopaTopHa cUcTeMa BIIUTIKY 1 cMCTeMa BimIiKy meHTpa mac. MexaHiyHa noziOHicTs. Teopema
Bipiana.

Pyx nmpu HasgBHOCTI B’ s3€H.

Tunu B's3elt. BipryansHi nepemimenHs. Ilpunuun /['AnamGepa. PiBHsHHS Jlarpamxka
MEPIIOTO POY.

[Tpunnun HaltMeHIIO1 Aii.

V3aranbHeH1 KOOpAMHATH Ta IIBUIKOCTI, CTaH CHUCTEMH, KOH(DIrypamiiHuili mpocrtip.
Inrerpansue gopmyntoBanHs 3akoHiB ¢izuku. OCHOBHA 3a/aya BapialiiiHoro yuciaeHHs. [IpuHuun
l'aminbrona, piBHAHHA Jlarpamxka npyroro pony. Y3arajabHeHHM iMmynbc. BmactuBocTi QyHKIIT
Jlarpanxa, AacHUMNTOTMYHA aJWTHBHICTh. [IpuHumn BimHocHOcTi [amines, po3mupeHa
(HeogHopigHa) rpyna neperBopeHb lamines. dynkuis Jlarpanxka 9acTKM Ta CHUCTEMM YacTOK.
@ynkuis Jlarpanka y 30BHIIIHBOMY IOJ. Y3arajibHEHa e€Hepris. Y3arajJbHeHUH NOTEHIial,
aucunaTiBHa (yHKUiA. PiBHAHHA Jlarpanska sl HEKOHCEPBATUBHUX CHUCTEM.

Teopema Hpotep 1 3axkoHM 30€peKeHHS.

Junamiuni 3miHHI. [HTErpanu pyxy i 3akonu 30epexens. Cumetpii. Teopema E. HeoTep
(E. Noether). 3akonu 30epexeHHs K HacIiIKu TeopeMu Hrorep.

Berym 1o Teopii konuBaHb.

OpnoBumipHuii  pyx. Ocmuwiarop nmoOau3y  IMOJIOKEHHS  piBHOBarn. Pyx vy
MIBUKOOCITMITIOIOUOMY TIOJI. 3racarodi KoJMBaHHS. Bumyineni koiuBaHHA. Maii KOJWMBaHHS
cucTeM 3 OaraTbMa CTYNEHSIMH BIJIBHOCTI, BJIaCHI YacTOTH, HOpMasbHI KoJuBaHHA. [IOHATTS mpo
HEJIHIMHI Ta MapaMeTPUYHI KOJMBaHHS.

JluHamika TBEpIOTO Tija.

Mogenes TBepnoro Tina. KoopauHatu, MBHIAKOCTI 1 NPUCKOPEHHS TOYOK TBEPAOrO Tia.
Matpuns moBopoty. Kyru Eiinepa. Tenzop i BekTop KyTOBOi IMBHAKOCTI. J[uHamMidyHi 3MiHHI
TBepaoro tina. Tenzop iHepuii. Kinetnuna enepris. Cuctema piBHSHb PyxXy TBEpAOro Tija
BITHOCHO HEPYXOMOI'O Ta PyXOMOTO 0a3HCiB. PiBusinns Eitnepa. J{3uru. PiBustaasa Jlarpamxka
TBEPJOTO TiJIAa. Y3arajdbHEHI CHWJIM, y3arajibHEHl IMIYJbCH, y3arajJbHEHa C€HEpris TBEPIOro Tija.
Onuc pyxy TBEpAOTro Tija B CHUCTEMI BIIIIKY, IO 00EPTAETHCS BIIHOCHO iHEPIIANBLHOI CHCTEMU
BIJUTIKY.

OCHOBHM MEXaHIKH CYIJIFHOTO CEPEIOBHUIIIA.

OCHOBHI TIOHATTS MEXaHIKU CYLLUJIBHOTO CepenoBHIla. TeH30p MBUIAKOCTI Aedopmariii.
PiBHsiHHS HemepepBHOCTI. TeH30p MEXaHIYHHX HAIPY)KEHb 1 3aKOHM 30€peKEeHHS IMITylibca Ta
MOMEHTa immyibca. PiBHSHHS 1711 eHeprii. Bekrop YmoBa. PiBHsAHS pyxy ifeanbHOT piauHU.
Cramionapna Tteuist 1 iHTerpan beprymni. Teopema TomcoHa mpo 30epekeHHS HUPKYIISAIl
mBuakocTi. [loreHuianpHa Teuis. Hectucnusa pinvHa. 3ByKOBI XBHIII B pIAMHAX Ta ra3ax. PiBHAHHS
Hag’e-Crokca. JlaminapHa i TypOysieHTHA Tedii B’SI3K01 piHHH.

PiBusinns ["aminbToHA.

[lepetBopennst Jlexanapa. @yskimis [Naminsrona. PiBasHHs ['aminbrona. ®OyHkiis
I'aminbToHa sk eHepris cuctemu. IIpuxiagu. ®azosuii mpoctip. Pa3oBi Tpaekropii. Teopema
Jliysuuis. BapiauiiHuii npuHOun ais piBHSAHb [ aMiabTOHA.

Kanoniunuii popmainizm.

Hyxxku Ilyaccona, ix BmactuBocti. Teopema Ilyaccona. 3B'sizok nyxok Ilyaccona 3
3akoHamu 30epexeHHs. Kanoniuni neperBopenHs (KII). IIpuxmagu. Bmactusocti KII. KIT s
ocuuisTOopa. 3aralbHUN MIAX11 OO0 Teopii KaHOHIYHMUX meperBopeHb. Meton ["aminbrona-Ako0i.
[lpuknaau 3acrocyBaHHA. 3MiHHI “nis-kyT’. Ilpuknmaau. AniaGatuyHi iHBapiaHTH. ONTHKO-
MeXaHI4Ha aHaJIOT1sl.

PenstuBicTchKa KiHEMaTHKA.

®izuka 1 reometpis. I[lceBgoeBkiiioBa CTpykTypa mnpoctopy-dacy. [nTepBan. CiToBui
koHyc moxiil. IleperBopenns JlopeHua sK HAacHiJOK 1HBapiaHTHOCTI iHTepBaly, iX ¢i3uyHa Ta



reomeTpuyHa iHTepnperamnis. Hacmiaku mneperBopens Jlopenma. IlpuHIMN BigHOCHOCTI SIK
B1JIOOpa)KEHHsI TICEBJOEBKIIIJIOBOI I'€OMETpil MpocTopy-yacy. 4—BeKTopu: 4—paiiyc-BeKTop, 4—
HIBUJIKICTh, 4—TIPUCKOPEHHS, IEPETBOPEHHS 4—BEKTOPIB.

PenstuBicTchka AMHAMIKA.

His nnas BUIbHOI 4acTKU. PensTuBICTCBHKI iMmynbc 1 eHeprif. 4—iMiynbc. PiBHSHHS
laminbrona-SIko0i BimbHOI 4acTKU. B3aemomis B Teopii BimHOCHOCTI. DyHKIis Jlarpamka sk
YOTUPUBUMIPHUI cKansip. 4—cuna Ta ii nepeTBopeHHs. 3B'SI30K 4—cuinu 1 4—immyibca. PiBHSIHHA
MinkoBcbkoro. Jlist 1 @yHkuist Jlarpamka 3apsna B 3aJaHOMY €JIEKTPOMArHiTHOMY MOJi, 4—
noTeHIlias, piBHAHHA [aminbroHa-fko6i. IHBapiaHTHICTH (a3u eIeKTPOMAarHiTHO1I XBWIi, 4—
XBHJILOBH BEKTOP, MEPETBOPEHHS YACTOTH i 3—XBHIILOBOTO BEKTOPA.

ExcniepumeHTanbHi OCHOBM 1 MaTeMaTWdyHe (popMyntoBaHHS (yHIaMEHTAIbHUX 3aKOHIB
KJIACUYHOI €JIEKTPOAUHAMIKH.

3akoH Kynona. [lpunnun cynepnosunii. Ctpym. [Haykiis martitHoro noins. Cuia, Mo Ji€e
Ha CTpyM B MarHiTHoMy moii. 3akoH bio — CaBapa. 3akoH Ammnepa 3aKkOH eJIeKTpPOMAarHiTHOL
iHaykuii. Enextpopymniiina cuna. PiBHAHHS KJIacH4HOI eNeKTpoAMHaMiku y Bakyymi. Cucremu
OJTMHHIIb.

MikpocKomiuHi Ta MaKpOCKOMIUHI piBHSAHHS enekTponuHamiku. [lonspusauis cepenosuina,
3B’s13aH1 Ta BiIbHI 3apsaau. Enexrpuuna inaykiis. HamarniayBaHHs cepenoBHINA, OIS PU3AIHHII
CTpyM Ta CTpyM HaMmarHiuyyBaHHs. HampykeHicTb MartitHoro moisi. PiBHSAHHS HemepepBHOCTI.
3akoH 30epexeHHs enexkTpuaHoro 3apsmy. Cuna Jlopenmna. 3akon 30epexkeHHs eHeprii. O6'eMHa
I'YCTMHA eHeprii enekrpoMarsitHoro mnoisi. Bekrop IloinTiHra. 3akoH 30€pexeHHS IMITYJIbCY.
MakcBeniBChbKUH TEH30P HATATY. 3aKOH 30€PEeKCHHS MOMEHTY IMITYJIBCY.

Enextpocraruka. CxanspHuii moTeHuian. HampykeHicTh enekTpuuHoro mons. Teopema
l'ayca. PiBusinna Jlamnaca # piBHsiHHA [lyaccona. MeTtoau po3B’si3yBaHHS 3a7ad €JIEKTPOCTATHUKH.
Po3kian ckajsipHOro moTeHuiany 1no MyiabTunoisax. Enxexrpuunuil nunons. KBaapymnons. Enepris
IUIOJIA Y 30BHIIIHBOMY 0. Jlumosb-numnoibHa B3aemofis. EHepris cuctemu 3apsKeHUX
MIPOBITHUKIB. €MHICTb.

Marnitoctatuka. Bektop marunitHoi iHaykiiii. Bektopuuii moreniian. Po3kian BeKTOpHOTO
MOTEHIiaTy 10 MyJlbTUNONAX. CKaasipHUl MarHiTHU#M norteHmian. EHepris Mar"iTHOro moist mis
MarHitoctaTudHux sBuil. KoedimieHTn B3aeMHO1 Ta camo iHayKiii. MarHitHuii numnosib. EHepris
MarHiTHOTO JUIMOJS Yy 30BHIIIHBOMY MAarHiTHOMY MoJii. MarHiTHa IHIOJIb-AHMIIONbHA B3a€MOIIS.
B3aemonis cucteMu CTpyMiB 13 30BHIIIHIM MarHiTHUM 1osieM. ['ipomarniTHe BigHOmeHHs. Teopema
Jlapmopa.

BunpomiHioBaHHS Ta MOIMUPEHHS €JIEKTPOMArHiTHUX XBUJIb.

KaniOpyBanbHa iHBapiaHTHICTH piBHAHb MakcBena. KamiOpyBanns Jlopenma. Kymnona i
I"aminpTOHA. 3aMi3HIOBAJIbHI Ta BUIEPEKAI0Ul MTOTCHITI M.

Criextpansauid po3kiaa. CrekTpaabHUH Ta KYTOBUH pPO3MOILT €HEeprii BUIPOMIHIOBAHHS.
Inocka  MOHOXpoMaTHMuHa  XBWIA.  3akoH  aucnepcii.  [lomspusamis,  1HTEHCHBHICTb
€JIGKTPOMArHiTHOI XBWJIi. 3B'A30K MiXK €HEpricro i IMITyJIbCOM IIOCKOI €JIEKTPOMArHiTHOT XBHIIL.
EnexTpomarniTHe mose sIK CyKYIHICTh FapMOHIHHUX ocUWISATOpiB. Bupa3 eneprii, iMmyiscy Ta
BEKTOPHOT'O MOTEHITIATy Yepe3 KOOPIAUHATH Ta IMIYIbCH OCLHMIIATOPIB €JIEKTPOMATrHITHOTO TOJIS.

EnexTpomarHiTHe moyie Ha BeNUKiM BiAcTaHi Bia mkepena. KyroBuit Ta crekTpanbHUN
PO3IOMAINT eNEKTPOMArHITHOTO BHUIPOMIHIOBaHHS 33JlaHUM CTPYMOM. EnexTpudHe AumoibHe W
KBaJpyMOJIbHE MarHiTHE JUIOJbHE BUIPOMIHIOBaHHA. EnexkTpomarHiTHe mnoje B OMMXKHIM Ta
nanbHii 30Hax. EnexTpomarHiTHe mosie 3apsiay, SKMH pyxaeTbes mnpuckopeHo. [loreHuianu
Jlienapa-Bixepta. EHepris, BUPOMiHIOBaHA YaCTHHKOIO, 1110 PYXA€THCS IPUCKOPEHO.

Po3cisiHHST  enekTpoMarHiTHUX XBWIb. EdQexkTtuBHuil mnepepi3 poscissHHI. Dopmyna
Tomrmcona. Peakiiist BunpominioBanHs. PagiariiiHa mmprHa ceKTpanbHUX JiHIH.

Judpaxuis enexkTpoMartiTHUX xBuwib. @opmyna ['pina. JIudpakiiis qiHIHHO MOIIpU30BaHOL
XBHJII Ha KPYTJIOMY OTBOPI.

OcHoBH crieniaabHOI Teopii BITHOCHOCTI.

ExcniepuMeHTa bHI OCHOBM CHeLiajbHOT Teopil BiHOCHOCTI. AGeparis 3ipok, gocmig dizo.
[lepetrBopenns Jlopenna. Hacninku 3 neperBopens Jlopenna. [IpaBuiio nopaBaHHS MIBUAKOCTEM.
YoTupUBUMIpHUI BEKTOp Ta HOro MEepeTBOPEHHS MNP Mepexojii BiA OJHI€l 10 1HIIOI iHEepUiHHOI
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cucteMu Bimiky. [IpocTopoBo-yacoBuii iHTepBan KoBapiaHTHI Ta KOHTpaBapiaHTHI KOOPJMHATH.
CkansgpHuil 100yTOK YOTHPHUBEKTOPIB, HMOT0 1HBapiaHTHICTh BIJHOCHO MHepeTBopeHb JlopeHia.
YoTUpUBEKTOp TYCTUHH CTpyMy. PiBHAHHSA HemepepBHOCTI. YOTHPUBEKTOp MOTEHIiaTy, PIBHSIHHS
s Hboro. KamibpyBanusi Jlopenma TeH3op enexkTpomarHiTHoro modisi. PensruBicTchka
KOBapiaHTHICTh piBHSAHb MakcBemna. IleperBopennst JlopeHua nis momiB. [HBapiaHTH TeH30pa
enekrpomarsitHoro noist. Edexr Jomnmiepa. KoBapianTricTs Bupasy s cutn JlopeHma

PenstuBicTchbka MexaHika. PiBHAHHA pyXy B CHeHiadbHIM Teopii BIJHOCHOCTI.
YoTupuBEKTOp MBUAKOCTI, IMIybCy, cuin. EHepria yactunku Po3nan yactuHok. PenstuBicTchka
¢ynkuisa Jlarpamwka ta I'aminerona. IlpuHiun HaliMeHmioi Aii Ui €JEKTPOMArHiTHOTO IOJIS.
IaTerpan ail s cuctemu, siKa CKIIQMAETBCS 3 YACTHHOK 1 mojs. TeH30p eHeprii iMIyJbCy
€JIEKTPOMArHITHOTO MOJIsT*. 3aKOH 30epeKeHHS €Heprii Ta iMITyJIbCYy.

EnextpoamHaMika CyIiIBHOTO CEpeIOBHIIA

Hienextpuku. Bektop monspusamii. Bextop  enexkrpuunoi  ingykumii.  TeH3op
noJisipu30BHOCTI. MarHetuku. Bekrtop HamarHiueHHs. [lonsipu3zanis HENONSIPHUX [1€JIEKTPHKIB.
Jlokansae mone. dopmyna Kiaysiyca — Mocorri [lonsipuzaniss MOJSpHUX [i€NEKTPUKIB Y
MOCTIHHOMY  €JeKTpUYHOMY Toimi. Jlucmepciss AIeNeKTPUYHOI TPOHUKHOCTI. 3B’SI30K  MIXK
JeNIEKTPUYHOI0 Ta MAarHiTHOI NPOHUKHOCTSIMHU W €HEpri€ro, sika MOTJIMHAETHCS B CEPEIOBHUIII.
CmiBinnomenHs: Kpamepca — Kponira. YactorHa mucrepcis rasy i3 3apspKEHUX TapMOHIMHHUX
OCLUJISITOPIB.

DEeHOMEHOJIOTTYHA TEOPis MOMUPEHHS eICKTPOMATHITHUX XBUJIb.

[Inocki xBuii B JieleKTpuKax. XBUJIbOBE piBHAHHS. [IIOoCka MOHOXpOMAaTHYHA XBHIISL.
XBwiIboBHM BekTOp. JlucmepciitHe piBHsAHHA. Da3oBa MBHUAKICTh EJIEKTPOMArHiTHOT XBHII.
CriBBITHOIICHHSI MK aMIUTITylaMH HAalpyKEHOCTEH eJIeKTPUYHOro Ta MarHiTHoro mouis. IloTik
eHeprii  enmekTpomar”iTHoi xBuiil. [lomspuzaimiss €JIeKTpOMarHiTHUX XBWIb. [lommpeHHs
€JIGKTPOMATHITHUX XBHJIb Yy JHUCIEPrylouoMy cepepoBuili. ['pymoBa mBuakicts. Binbutrs #
3IOMJICHHSI  €JIGKTpOMarHiTHUX XBWib. Dopmynu Dpenens. KoedimieHT BIiZOUTTS Ta
npoxomkeHasa. Kyt bprocrepa. [loBHe BHyTpinHe BigOUTTS. [lommMpeHHs elIeKTPOMarHiTHUX XBUIIb
y npoBigHMUKax. [TomupeHHs eleKTpoMarHiTHUX XBUIb B aHI30TPOITHOMY CEpelOBUILI. 3BUYaiiHa Ta
He3BUYaiiHa xBWwIi. ['eomerpuuHa ontuka. EilikoHanpHe HaOmwkeHHs. BumpomiHioBaHHS
Uepenkona — BaBusiona.

EnexrtpomarniTHe moje y XBWJIEBOJAaX Ta pe3oHaTtopax. llomepeyHo - MarsitHi Ta
MONEPEYHO - CJICKTPUYHI XBWJl. EJIGKTpOMarHiTHi XBWJII B TPIMOKYTHOMY XBHJICBO/II.
[IpssMOKyTHUI pe30HATOP.

KBazicTarioHapHi eJIeKTpOMarHiTHi MOJIs.

YmoBu  KkBazicTamioHapHocTi. KBasicramioHapHi sBHINA B JIHIHHUX POBIJHHKAX.
KBazicramionapue HaOmwkeHHs mig MarHiTHoro mosiss. CkiH — edekT. MarHiTHUi pe30oHaHC.
[paBuna Kipxroda*. Jlosri minii.

PiBHSIHHS MarHITHOI TiAPOAMHAMIKY 1T HECTUCIUBOI piauHu MarsiTHe unciio PelfiHonbca.
[Mommpennst 30ypeHb B ieaJIbHOMY HPOBITHOMY CEpEIOBHINI, SKE 3HAXOAUTHCS B MAaTHITHOMY
nomi. AnbdBeHIBCbKI XBUIi. Teuis "'apTmana.

[Tepexin Bijg KBaHTOBOI MexaHikH 10 KiacwuHOi. KBasukiiacnune waOmwokeHHs. [IpaBuia
KBaHTyBaHHS bopa-3ommepdenbaa.

Pi3Hi mnpexacraBieHHs BEKTOpPY CTaHy Ta oOIepaTopiB. 3arajpHa Teopis YHITapHUX
NEePEeTBOPEHb YHITApHI MEPETBOPEHHS, IO BIAMOBIAAIOTH 3MiHI CTaHy 3 4acoM; IpeACTaBICHHS
HIpeninrepa, ["aiizenOepra Ta B3aemo/ii. Pyx y KyJIOHOBCBKOMY I0JI1, TUCKPETHHUH Ta HENEpEepBHUI
CHEKTpH (ceMiHap).

CniH Ta noHATTA cniHopa. CriHOpY BUIIMX paHTiB. 3B’SI30K CHIHOPIB 3 TeH30paMu. MaTpuiii
[Maymi. PiBusinns [layi.

Teopiss 30ypeHb B CTalllOHapHUX CTaHaX 3 JUCKPETHUM cHeKTpoM. Teopis 30ypeHb mpu
HasBl 1BOX Oyin3bkux piBHIB. Teopis 30ypeHb npu HasABl BUpokeHHsA. Metoa Pitia (ceminap).

VIMOBipHIiCTb 1151 TIepeXodiB 3 OJHOTO KBAHTOBOTO PiBHA Ha iHIMHA. AniabaTuuHe Ta
panToBe BKJIIOUEHHS B3aeMoii. [lepexou mif Ai€r0 NepiogudyHOro 30ypeHHs.

[IpaBuna BigOOpy /I8 BUIPOMIHIOBAHHS Ta TIOTJIMHAHHSA CBiTIA. MYyJIbTUIIONBHE
BUIIPOMiHIOBaHHA. Yac KUTTA 30y/PKEHHOTr0 CTaHy Ta MuprHa enepretuyunoi diHii. Egext Ll tapka.
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[TpuHIIMTT TOTOXKHOCTI Ta OOMIHHA B3aeMOlis. Teopis OCHOBHOTO CTaHy aroma 3 JBOMa
eJleKTpoHaMu. 30y/I>KEHHUI cTaH aToMa Tellilo: OpTO Ta mapareiiil.

Po3paxyHOk aTOMHUX PiBHIB MeTOJJ0M XapTpi-Poka (MeTo]1 CaMOy3roIKEHOT0 T0JIs).

BropunHe kBaHTyBaHHs 0030HHOTO Ta (epMioHHoro moiiB. IIpencraBiaeHHs uyucen
3aIMOBHEHHS TAPMOHIYHOTO OCHUIISITOpA (CeMiHap).

OcHoBu pensTHBICTCHKOT Teopii mons. [lificHe Ta xomruiekcHe moinsi Kieitna-I'opnona,
BEKTOPHE I0JIe, EIEKTPOMArHiTHE TIOJIE.

PiBustnas [lipaka. BinpHuil pyx nipaxoBcbkoi dacTuHKU. KamiOpyBanbHUN NpUHIMN Ta
BKJIIOYEHHSI €JIEKTPOMArHiTHOro Mmois. EJEKTpoH B 30BHIIIHBOMY €JIEKTPOMAarHiTHOMY IOJII.
MarsiTHU MOMEHT €JIEKTPOHA.

3apsoBe cupskeHHs. YacTuHKaA Ta aHTHYacTUHKA. [loHATTS AipakiBebkoro “mops’. Teopis
Jlipaka Ta TOHKE pO3LIEIIEHHS B aTOM1 BOJIHIO. JIeMOiBChbKUIA 3CYB.

Bropunne kBaHTyBaHHs 0030HHOTO MoJIs. [lepecTaHOBOYHI CHIBBIAHOIIEHHS AJIS TOJBOBUX
oneparopiB. OnepaTopu HAPOKCHHsI. 3HUIIICHHS Ta ynciaa 4acTHHOK. OCOOIMBOCTI KBAaHTYBaHHS
€JIEKTPOMArHiTHOT'O MOJIS.

BropunHe kBaHTyBaHHS ()€PMIOHHOTO MOJS.

[Ipy>xHe po3CisiHHS YaCTUHOK 0e3 CIiHa.

Oynkiis ['piHa s BUIBHOI YaCTUHKU. AMIUTITYAa pPO3CISHHSI. BOpHIBCBKUH  psI.
Hudepenuiiinuii nepetun. Teopis po3cisHHA B OOpHIBCbKOMY HaOmmxkeHHi. KBaHTOBHMI BHBIZ
dbopmynu Pezepdopaa (ceminap).

Meton mnapuianbHux XBuib. [loartss S-marpumi. ®azoBuii 3cyB. OnTuuHa Teopema.
[Ipy>xHHE PO3CISTHHS MOBIIFHOT YaCTUHKHU HAa CPEPUYUHIN MOTEHITIHHIN SIM1, TOBKWHA PO3CisSTHHSA.

Poscisnast Ha cdepuyHomy mnoTeHUiHOMY Oap'epi. Edextn oOMiHy npu po3cisHHI
OJIHAKOBUX YaCTUHOK. MOTIBChKE PO3CIsTHHSI.

OOG'ext, mpenMeTr 1 METOAM TEpPMOAMHAMIKM Ta cTaTUCTUUHOI (isuku. IloHATTA
TepMOAMHAMIYHOI CHCTeMH. I[HTEHCHBHI Ta €KCTEHCHBHI IapaMeTpH CTaHy. TepMoauHaMidHi
MOTEHIIIANU Ta iX 3aJIKHICTH BiJ] TApaMeTPiB CTaHy CUCTEMHU.

HynpoBe Hauano tepmoanHamiku. PiBHoBaxkHu# ctan. Temneparypa.

[lpyHnuMn  exBiBaJEHTHOCTI MexaHiyHOi pobOotm Ta Temiotd. Ilepme  Hawano
TepMOAMHAMIKH. BHYTpIIIHS eHeprisl TepMOAMHAMIYHOT CUCTEMH.

PiBHOBaXkHI (3BOpOTHI) Ta HEPIBHOBaXkKHI (HE3BOPOTHI) TIporecu. AmiabaTUyHUI TpoOIEC.
[TonsTTss entpomii. Jpyre Havaso TepMOIMHAMIKHM Ui PIBHOBOXHHX IporeciB. OO4McIeHHS
KoedilieHTa KOPUCHOI il TemIoBUX MamuH. lpyre Hadano TEpMOIWHAMIKH JJIsI HEPiBHOBAXKHHUX
npoueciB. HepiBaicts Knaysiyca.

TepMoauHaMiuHI CHUCTEMH 31 3MIHHUM YHCJIOM 4YacTHHOK. DI3WYHHWIA 3MICT XIMIYHOTO
notenuiany. CniBBigHomenHs J{rorema-I'i66ca. Ynucno HezaneXHUX MapaMeTpiB CTaHYy CHCTEMHU.
3aJIekKHICTh TEPMOIUHAMIYHHIX TIOTEHITIAIB BiJI YMCJIa YACTUHOK.

HeoOximHi Ta pgocTaTHI yMOBH TEPMOJMHAMIYHOI pIBHOBarm OJHOKOMITOHCHTHHX
i3o;p0BaHMX cucTeM. TemsoBa piBHOBara. MexaHiyHa piBHOBara. XiMmiuHa piBHOBara. HemoBHa
piBHOBara. JlokanpHa piBHOBAra.

MopentoBaHHsl TEpPMOJWHAMIYHUX TpoleciB B TepMmoauHaMini. OCHOBHE piBHSHHS
tepmoauHamiku. CriBBigHomeHHsT MakcBeiuta. TepmiuHe Ta KalnopiuHe piBHSHHS CTaHy. YMOBa iX
CYMICHOCTI. 3aCTOCYBaHHS TEPMOJUHAMIKH ISl JJOCIIKEHHSI aTOMHOTO 1/1€aJTbHOTO Ta3y Ta 1HIINUX
TEPMOJIMHAMIUYHUX CHUCTEM.

[Tpouec dxoynsa-Tomcona. TemnepaTypa iHBepcii y1s Ta3y Ban-nep-Baanbca.

[Tapanokc I'i66ca.

Tpere HauanO TEPMOAMHAMIKY Ta HACIAKH 3 HHOTO.

OCHOBHI M0JIOKEHHS CTAaTUCTUYHOT (i3uku. CTaTUCTUYHMNA METOJI BUBUEHHS BIACTUBOCTEH
MaKpOCKOMIYHUX CHUCTeM. MIKpocTaHM Ta MakKpocTaH cucreMd. Eproanyna rimoresa.
Cratuctuunuil ancam6ib. YcepeaHeHHs mo aHcamOmio. ['ycThHa MHMOBIPHOCTI MIKpPOCTaHIB.
PiBustus JliyBims.

MikpokaHoHIYHHMI aHcaMOJib. MikpokaHOHIYHMN po3noain ['166ca. TepmoauHaMmiyHa Bara
CTaHy CHCTEMHU i3 3aJJaHUMH BHYTPIITHBOIO CHEPTI€I0 Ta YUCIOM YacTHHOK. [IpuHumn BonbiMaHa.
Oco06MBOCTI AOCIIKEHHS KITACUYHUX CUCTEM.
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Meton (bonbiMana) OOYHCICHHS TEPMOJWHAMIUYHUX TAapaMeTpiB  MIKPOKAHOHIYHHX
aHcaMOiB. 3acTocyBaHHS MeETOAy bosblIMaHa [Jisi JOCHTIPKEHHS BIACTUBOCTEH aTOMHOTO
171eaJIbHOT 0 ra3y, Ta IHIIMX KJIACUYHUX 1 KBAHTOBUX CHUCTEM.

Kanoniunmii ancamOib. Kanouiunmii posmoain I'166ca. CraTucTUuHuM 1HTErpan 1
CTaTUCTHYHA CyMa. YpaxyBaHHsS TOTOKHOCTI YaCTHHOK. 3B'I30K BiJIbHOI eHeprii ['enmpmrosbua 3i
CTATHCTUYHUM  IHTETpaJIOM 1 CTaTHCTUYHOIO cymoro. Meton (['160ca) oOumcieHHs
TEPMOJAMHAMIYHUX [apaMeTpiB KaHOHIYHMX aHcaMmOmiB. 3acTocyBaHHsS Merony [100ca mis
TOCIIJIKEHHS BIIACTUBOCTEH aTOMHOTO 1/IealTbHOTO Ta3y, IHIINX KIACUYHUX 1 KBAHTOBHUX CHUCTEM.

OCHOBHI OHATTSI PIBHOBAYKHOI KBAHTOBOI CTaTUCTUUHOT (Pi3uku. CTaTUCTUYHUIA omepaTop i
MaTpullsl TYCTHHM HMOBIpHOCTI MikpocTaHiB. PiBHsHHsS Helimana. KsanTyBaHHs eHeprii
MOCTYMAIBHOTO PYXY aTOMIB 1/1€aJIbHOT'O ra3y.

Benukuit kaHoHiyHMIT aHcamOnb. Bemukuit kaHoHiuHME posmomin [100ca. Benmka
cTatucTuyHa cyma. Omera-moTeHLian, Horo 3B'A30K 3 BEJIMKOI CTATHCTUYHOIO CYMOIO, 1HIIUMH
TepMOAMHAMIYHUMHU TOTeHIaiaMu. OOYHUCIIEHHS OMETa-IMOTEHIIany 1 pIBHIHb CTaHYy aTOMHOTO
171eaJbHOT O ra3y 31 3SMiHHUM YUCIIOM YaCTUHOK.

CratuctuuHa Teopist BUpoKeHUX cucteM. OOYHNCIIEHHSI BEIMKOi CTAaTUCTUYHOI CyMHU IS
ancamOito ¢epmioniB. Posnoain ®epmi-Llipaka. OOUUCIEHHS BEIMKOI CTaTUCTUYHOI CyMH JUIS
ancamOmto 0030HIB. Posmonin boze-Eitamreiina. CTaTUCTHYHO HEBUPODKEHUN Ta3, PO3MOILT
Makcgeinna-bonbiivana. XBUIbOBI Ta KOPIYCKYJISIPHI BJIACTMBOCTI YAaCTHHOK Y BHUPOKEHHX Ta
HEBUPOJKEHUX CUCTEMAX.

BrnactuBocTi  MoOnekymspHUX rasiB. TepMOAMHAMi4HI BJIACTUBOCTI HEBUPOKEHOIO
11€aJbHOr0 Ta3y, M0 CKIAJAEThCS 3 JBOXAaTOMHMX MOJIEKyJ. EJEKTpoHHa, MOCTyIalbHa,
KOJIUBaJbHA Ta 00epTajibHa YaCTUHU CTaTHCTUYHOI cyMH. BIUMB 006epTambHOrO Ta KOJIMBAJIBHOTO
pyXy Ha TermtoeMHICTh. OCOOIUBOCTI CUCTEMHU MOJICKYJ, IO CKJIAJAIOThCA 3 OJHAKOBHUX AaTOMIB.
BriactuBocti opTO- Ta MapaBOIHIO.

TepmonuHaMiyHI BJIACTUBOCTI HEBHPOJDKEHOI'O 17€aJbHOrO rasy, L0 CKJIAJA€eTbCs 3
06araToaTOMHHX MOJIEKYIL.

TepmonuHaMivHI BIACTUBOCTI peanbHOro rasy. Kondirypamiiiauii iHTerpai. PiBHSHHS
CTaHy Yy BHIUIAJI BIpiaJIbHOTO psiy 3a CTENEHsSMHU T'yCTUHHU. PiBHsSHHS cTany Ban-nep-Baanbca.
3B'130K JIpyroro BipiaJbHOrO0 Koe(imieHTa 3 TmapaMeTpaMHu MiXMOJICKYISIPHOI B3aeMOIIi.
ExpanyBanns Jle6as. Teopis [lebas-Xrokkens.

TepmonuHaMIvHI BJACTUBOCTI PEYOBHHH Y 30BHIITHBOMY T0JIi. TepMoIuHaMiuHa piBHOBara
y 30BHIIIHBOMY T0Ji. TepMoauHaMiyHi BIACTUBOCTI PEYOBUHHU B EJIEKTPUYHOMY 1 MarHiTHOMY
nojsx. Bekrop mnosspusanii, ¢opmyna Jlamkesena. Ilomspu3oBHICTH Ta apaMarHiTHa
CHPUHHATIANBICT. 3BSI30K MK SBUIIEM EIEKTPOCTPHUKIII Ta m'e30edekToM. AmiabaTtuaHe
PO3MarHiuyBaHHs SIK METOJ OTPUMAaHHS HU3bKUX TEMIIEpaTyp.

CucreMu 3 BiJl'€MHOIO a0COJIFOTHOIO TEMIIEPATYPOIO.

di3zuka retepodazHuX OaraTOKOMIOHEHTHHX cucTeM. da3oBa piBHOBara. YMoBH (a30BOi
piBHOBarum B reteporeHHiil cucremi. llpaBmno ¢a3 I'ibca. Knacudikamis (a3oBux mepexois.
PiBusinast Knaneiipona-Knaysiyca. Tuck HacuueHoi mnapu HajJ TBEpAUM TUIOM. PiBHSHHS
Ependecta s hazoBux nepexoaiB Apyroro poay. YMOBH XiMIYHOT piBHOBAaru. 3aKOH JiIOYHX Mac.
Teopis aucorianii 1BOXaTOMHUX MOJIEKYII.

lonizamiitna piBHOBara. 3aJieKHICTh CTYMEHI 10HI3aIlii aTOMIB BiJl THUCKY 1 TeMIepaTypH.
®opmyna Caxa.

@i3uKa BUPOKEHMX TEPMOJMHAMIYHMX CHCTEM. MeToaunka OOYMCIEHb TEPMIYHOIO Ta
KaJOPIYHOTO PIBHSAHb CTaHy BHUPOKEHMX cucteM. CnemianpHi MaTeMaTuyHi (QYHKUIT, sKi
BUKOPUCTOBYIOTBCS Yy IUX OOYMCIICHHSIX.

TepmonuHaMiyHi BJIACTUBOCTI EJIEKTPOHHOrO Ta3y B MeTajax. ['ycTWHa eJeKTpOHHMX
CTaHIB, €HEpris eJEeKTPOHHOro razy, eHeprisi ®epmi, TeMIEpaTypHa 3aJ€XHICTb XIMIYHOTO
MOTEHIlially, TeMIlepaTypa BUpokeHHs. TernoeMHicTh. KOHTaKkTHA pi3HMIA TOTEHIIATIB.

OcCHOBHI MOJIOXKEHHS 30HHOI Teopii TBepaoro Tiia. CTaTUCTHKA PYXOMHUX Ta HEPYXOMHX
HOCIiB 3apsily B HaNiBOPOBIAHMKAX. XIMIYHMH TOTEHLIAN €JIEKTPOHIB B HAamiBIPOBITHUKAX.
[TpuHtun komrmeHcarii. B1acTHBOCTI BiIacHUX Ta JOMINIKOBHX HAIMIBIPOBIIHHUKIB N- 1 P-THITY.
TemmneparypHa 3aneXHICTh KOHIIEHTpallii HOCIiB CTPyMy TOMIIIKOBHX HAaIliBIIPOBITHUKIB.
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SAsume xouaeHcanii bo3e-EiHmTeliHa Ta Horo cydacHi 3acTocyBaHHs. Temmeparypa 6o3e-
KoHAeHcalii. Yucao 603e-4aCTUHOK Ha OCHOBHOMY €HEPreTUYHOMY PiBHI, €HEpris, TeIIOEMHICTb,
TUCK 003e-Ta3y.

TepMmoauHaMiuHI  BJIACTUBOCTI  PIBHOBAYXHOTO  €JIEKTPOMArHITHOTO  BUIIPOMIHIOBAHHS.
3akonu Credana-bonbimana, Penes- [xinca, Bina. ®opmyna [Inanka ans cnekTpanbHOI I'YCTUHU
€Heprii BUIPOMIHIOBAHHS.

TepMouHaMiyH1 BIACTUBOCTI TBEPOro Tijla. BHECOK aKyCTUYHUX Ta ONTUYHHUX KOJIMBAaHb B
€HEPrilo KOJUBaHb 1 KOJIMBAJIbHY TEIUIOEMHICTh. Teopis TemnoeMHOCT] TBeproro Tuta [ledas. 3akoH
Hrononra-IItu. Monens TBepaoro Tina EifHireiina.

Teopis daykryamin. OaykTyamii Ta KoOpemsiis MapaMeTpiB CTaHy TEPMOJIWHAMIYHHUX
cucreM. CtatuctuyHa Teopis guykryauil. @uykryamii 1 KOpesamisi TepMOAUHAMIYHUX BEIUYUH Y
BEJIMKOMY KaHOHIYHOMY Ta KaHOHIYHOMY aHcaMOmsix. TepMmoauHamiuHa Teopis QUIyKTyauii.
ImMoBipHiCTE TepMOAMHAMIYHUX GuIyKTyauid. DIyKTyallis Temreparypud Ta IHIIMX [apaMeTpiB
CTaHy TEPMOJWHAMIYHUX CHUCTEM.

@dizuyHa KiHeTHKa. MeToau AOCHIKEHHS HEPIBHOBRXHUX TEPMOJUHAMIYHUX CHCTEM.
OpnoyacTuHkoBa (yHKLIS po3noniay. Bubin kiHeTnyHoro piBHAHHA bosibliMaHa 3 pIBHSHHS
JliyBinns. Interpan 3itkHeHb. HaGmmkeHHs yacy penakcaii. EnekTpornpoBiHICTs HEBUPOIKEHOTO
eJIeKTpoHHOTO Ta3zy B Meranax. Edexkr Xomra. Spuma audysii, TEmIoNpoBigHOCTI Ta
TEepMOeNIeKTpopyIIiiHoi cuu. [ToTik Terna, koedimieHT TeTIOmpPOBi THOCTI.

AcTpoHOMis.

AcTtpoHoMist — dyHAaMeHTaIbHa HayKa, sika BUBYa€ 00’ ekTH BcecBiTy Ta BeecBiT y
uiomy. Ictopist po3BUTKy actponomii. ['amy3i acTpoHomii. 3B’s130K acCTPOHOMIT 3 IHITMMU HAyKaMHU.

AcTpoHOMIsI Ta acCTpoJIOTis. 3HAYCHHS aCTPOHOMIT /1T POPMYBaHHS CBITOTJISTY JTFOIUHHU.
ACTpOHOMIYHI 3HAHHS K SBHIIE KYJIbTYpH.

HebecHi cBiTriia i HebecHa cdepa. Cysip’s.

3opsHi BenmmuuHU. Bu3HaueHHs BijcTaHEeH 10 HEOSCHUX CBITHIIL.

AcTpoHOMIsl Ta BU3HAUEHHS Yacy. Tunm KajaeHaapis.

Heb6ecni xoopaunatu. Bunumuii pyx Conrst. Bugumi pyxu mnaner. 3akonu Kemepa.

BunpomiHtoBaHHsS HeOECHHUX CBITHII. METOIM aCTPOHOMIUHUX CIIOCTEPEKEHb.

[Mpuanmn aii i 6ya0Ba ONTHYHOTO Ta pajaioTeneckona. [IpuiiMadi BUITPOMiHIOBAaHHS.
3acToCcyBaHHsI B TEJIECKOTIOOY1YBaHHI IOCATHEHb TEXHIKH 1 TexHOorii. CydacHi Ha3eMHi i
KOCMIYHI TeJIeCKONH. ACTPOHOMIUHI oOcepBaTopii.

3emis 1 Micsanp. [Tnanetu 3emHuoi rpynu: Mepkypiii, Benepa, Mapc 1 ioro cynyTHUKH.
[Tnaneru-rirantu: FOmitep, CatypH, Ypan, Hentyn ta ixHi cynytHuky, [I1yToH Ta HOTO CyImyTHUK
Xapon. Mani Tina COHAYHOI CUCTEMH — acTePOi i, KOMETH, MeTeopH. JlOCHiI>KEHHS TIaHeT 3a
JIOMTOMOT 010 KOCMIYHMX amnapartiB. Etanu ¢opMyBaHHS Hamoi miaHeTHOI CUCTEMH.

®iznuni xapaktepuctukd Conig. bymoBa Conmst Ta jokepena #oro eneprii. IlposiBu
COHSIYHOT AKTUBHOCTI Ta X BIUTHB Ha 3eMITIO.

3opi ta ix knacudikanis. [loasiitai 30pi. @i3uyni 3MiHHI 30pi. [InaneTHi cucTemu iHITHX
3ip. EBommrontist 3ip. Heitrponni 30pi. YopHi gipu.

Momnounuit Hlnsax. bynosa TNanmaktuku. Micue Consiunoi cuctemu B [amakTuimi. 3opsiHi
ckym4yeHHs Ta acomiaiii. Tymannocti. [lincucremu ["anaktuku Ta ii cripaabHa CTPYKTYpA.

Cait ranaktuk. Kazapu.

[Tpo6siemu kocmodorii. IcTopist po3BUTKY ysiBIeHb po BeecBiT. [loxomkeHHs i pO3BUTOK
Bcecsity.

Jlroquna y BeecBiTi. AHTponHUN TpUHLUIL. IMOBIPHICTD JKUTTS HA IHIIUX [UIAHETaXx.

VHikanbHicTh Hamoro BeecBity. [luTaHHs iCHyBaHHS 1HIIMX BCECBITIB.
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KPUTEPII OIIHIOBAHHS

Cxnagenum € (axoBe BUMpPOOYBaHHS, OLliHEHE 3a mIKaiow omiHok Big 100 mo 200 Gamis.
SIK110 BCTYNMHUK HE cKiiaB ()axOBOTr0 BUIPOOYBaHHS, TO BIH OTPUMYE OLIIHKY HIDK4y 3a 100 Gaunis.
[lincTaBoro 1yist GOpMyBaHHS OIIIHKK € TMPABUIBHICTh, JIOT14YHICTh, TTTMOMHA BIAMOBIA, YMIHHS
aHai3yBaTH MPOOJIEMH, SKI CTOCYIOTHCS 3MICTY BIJAIOBIIi, BHPOOJSTH CAMOCTIHI OIIHKH Ta
PIIIEHHS 1I0JI0 PO3B’SI3aHHA TaKUX MPOOIIEM.

PiBensb npodeciitHoi KOMIETEHTHOCTI BCTYITHHUKIB OLIHIOETHCS 32 200-0a1bHO0 1IKAJIOH0:

I piBenb — mouatkoBMii BinmoBigl BCTyMHHMKAa Ha TEOPETHUYHI HUTAHHS €JIEMEHTapHI,
(dbparmeHTapHi, 3yMOBIIOIOTHCS TOYaTKOBUMH YSIBIIGHHSAMH TIPO CYTHICTH TICUXOJIOTO-TIEAarOTIYHUX
Ta METOJMYHUX KaTeropiil. Y BIAMOBIASAX HA MPaKTHUYHI Ta TBOPYl 3aBJAaHHS BCTYITHUK HE BUSBIISE
CaMOCTIMHOCTI, JE€MOHCTPYE HEBMIHHS aHANI3yBaTU AISUIbHICTh YYACHUKIB HAaBYAJIbHO-BUXOBHOI'O
nporecy, NpuiMaTH pillieHHs.

II piBenbp — cepenaniii. BcTynmHHMK BOJIOJi€ TEBHOIO CYKYIHICTIO TEOPETUYHUX 3HaHb,
MPAaKTUYHUX YMiHb, HABUYOK, 3JaTHUN BUKOHYBATH 3aBJaHHS 32 3pa3KOM, BOJIOJII€ €JIEMEHTApHUMHU
BMIHHSIMHM 3/111ICHIOBAaTH MOIIYKOBY, EBPUCTHUHY JiSJIBHICTh, CAMOCTIHHO 3100yBaTH HOB1 3HAHHSI.

III piBenb — gocraTHiii. BeTynmHUK 3Ha€ ICTOTHI O3HAKH MOHSATH, SBUII, 3aKOHOMIPHOCTEH,
3B’SI3KIB MK HUMH, @ TAaKOXX CAMOCTIMHO 3aCTOCOBYE 3HAHHS B CTAHAAPTHHX CHUTYAIlIX, BOJOJIE
PO3YMOBHUMH omepamisiMi (aHaimizoMm, aOCTparyBaHHSM, Y3arajJlbHEHHSAM TOIIO), BMi€ poOUTH
BHCHOBKHM, BHUIIPABISATH JOMYIIEHI TOMWIKWA. BiAmoBinp TMOBHA, TMpaBWJIbHA, JIOTIYHA,
o0IpyHTOBaHa, X0ua iil 1 OpaKye BIACHUX CYIKCHb.

IV piBenb — Bucokmii. [lepenOavyae rmOoOKi 3HAHHS 3 3araJIbHOI Ta TCOPETUYHOI (i3UKH,
aCTPOHOMIi; epyAMIIil0, BMIHHS 3aCTOCOBYBATH 3HAHHS TBOPYO, 3[1HCHIOBAaTH 3BOPOTHIM 3B'I30K Y
CBOil poOOTi, CAMOCTIIHO OIIHIOBATH PI3HOMAHITHI KHTTEB1 CUTYyallii, siBUIIA, (DaKTH, BUSBIATH 1
BIJICTOIOBATH OCOOMCTY MO3MILII0. BianmoBik BCTYIHHUKA CBITYUTH MPO WOTO MpaBHIIBHE 1 MIHOOKE
pO3YMiHHSA CYTi THTaHHA TPOrPaMHOro MaTepiany; TJMOOKEe 1 apryMeHTOBaHE JOBEICHHS
TEOPETUYHUX IOJIOKEHb, YMIHHS 1HTETPOBAHOI'O 3aCTOCYBAaHHS TEOPETHYHHMX 3HAHb 3 (PaxoBHUX
JUCIUILIIH, BIJTbHE BOJIOJIHHS 1 aJleKBaTHE 3aCTOCYBaHHS TEPMIiHOJIOTI.

Taoaunga BignmoBigHOCTI
pPiBHiB nmiaroroBku 3navyeHHsM 200-0a1bHOI IKAJIH OLiHIOBAHHS BiNOBiel BCTYNMHUKIB
i1 Yac BCTYIIHOT0 BUNIPOOYBAHHS

PiBeHb KOMITETEHTHOCTI [lIxana HamionansHa
OLIIHIOBAHHS | IIIKaJjIa OL[IHIOBAHHS
IHouaTkoBuii
‘anomm _ BCTYITHHUKA HeBipHi, (dbparMeHTapHi, 1-99 HE3ATOBITBHO
3aCBIIYYIOTh  BIJICYTHICTH  HEPO3YMIHHS  TPOTPaMOBOTO
Marepiajly B HIJIOMY
Cepenniii
BignoBiali  BCTyNMHHMKAa — BU3HAYAIOTBCS  PO3YMIHHIM
OKpEeMHUX AacCleKTIB TMUTaHb TMPOrPAaMHOTO MaTepialy aje 100-136 3a10BUTHHO
XapaKTepU3YeThCsl TOBEPXOBICTIO Ta (hparmeHrtapHicTio. [Ipu
IIbOMY CIIOCTEPITal0ThCsI HETOYHOCTI Y BUCTIOBJICHH] TYMKH
JocraThii
BinmoBifgi BCTYMHMKAa BH3HAYAIOTHCS MPABWIBHUM 1
INIMOOKUM  PO3YMIHHSIM CYTHOCTI MHUTaHHS MPOTPaMHOTO 137-174 no0pe
MaTtepialy, ajie TpH IIbOMY B HHX MAalOTh MICIE OKpemi
HETOYHOCTI HEMTPUHIIUIIOBOTO XapaKkTepy
Bucoxkmuii
B'iI[HOBiI[i BCTYITHUKA  BH3HAYAIOTHCS 'I‘JII/I6OKI/IM 175-200 BiMIHHO
PO3YMIHHSM CYTHOCTI UTaHHS MIPOTrPAMHOT0 MaTepiaty
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