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MMOACHIOBAJIBHA 3AITMCKA

OcHOBHOIO MeTOI0 (haxOBOr0 BHUIPOOYBAaHHS € TepeBipka (axoBHX 3HAHb BCTYITHHUKIB B
MeXax OCBITHBOI Mporpamu OakajaBpa, BUSBICHHS PIBHS iX 3arajgbHOi (pi3MuHOi 1 METOAMYHOI
KYJIBTYpH.

@axoBe BUIPOOYBaHHS 3 (i3MKM 1 acTpoHOMIi mependauvae mnepeBipky mpodeciiHol
IIJITOTOBKU CTYJEHTIB-BUITYCKHUKIB 3 OCBITHIM pIBHEM «0akajiaBp» JI0 HaBUaHHS 3a OCBITHUM
piBHEM «maricTp» Ta a0 poboru 3a cnemianpHicTioO "®i3uk" Ta "ActpoHom". BoHO n03BOIISIE
BCTAaHOBHUTH PiBEHb (DI3MYHUX 3HAHDb BCTYIMHHKIB 1 YMIHHS BHUKOPHCTOBYBATH iX Ha NPAKTHII, a
TaKOK 3/1MCHIOBATH MPOLIEC HAYKOBUX JTOCIIIKEHb.

[Tporpama ckiagaeTbes 3 ABOX YaCTHH:

— MUTaHHS 3araibHOi (Pi3MKM, MTUTAHHS TEOPETUUHOT (Di3HKH;

— MUTaHHA 3 KypCy aCTPOHOMII.

[Tporpama mepenbavae, mo po3risia (i3UYHUX SIBUII, MMPOIIECIB, TOHATH, 3aKOHIB 1 TEOpil
IDYHTYETbCS HA 3HAHHAX, OTPUMAHUX CTYJIEHTaMU 3 KypCiB LUKIY (I3MYHUX JUCLMILIIH.
PosrnsayBaHi NUTaHHS OPraHIYHO TOEAHYIOTBCS 3 HABYAJIBHUM MaTepiajioM acTpoHOMii Ta
KOHKPETH3YIOThCS 3HAaHHSIMH, OTPUMAHUMH TiJ] Yac PO3B’sI3yBaHHs BIAMOBIAHUX (i3UYHUX 3a7ad 1
BUKOHAHHSA Py (i3MYHHUX TaOOPaTOPHUX POOIT.

Ha ¢axoBomy BunpoOyBaHHs BCTYITHUK IOBUHEH NIPOJIEMOHCTPYBATH:

— rIMOMHY 3HaHb OCHOBHHUX PO3JUTIB (PaXOBUX TUCIHILTIH;

— BMiHHS (OpPMYIIIOBaTH BHU3HAUEHHS, 3aKOHM, (Gi3uuHI eeKTH, KIo4oBl (i3uuHi
eKCIIEpUMEHTH TOIIO, BUBOAUTH (Di3MUHI 3aKOHOMIPHOCTI Ha OCHOBI CyYacCHHX TEOPETUYHHUX
ySIBJICHb, TTOSICHIOBATH JIOCIIHI (haKTH;

— UTFOCTpYBaTH CBOI BiANOBiAL SCKpaBUMH (Di3SHUHUMH MPHUKIIATAMHU, HABOJAUTH (DaKTH
BJIACHOT'O JIOCBiJly Ta MPOTPECUBHOTO JIOCBIy BUUTEIIB 1 BUKJIagauiB (Pi3uKH;

— YMIiHHS BECTH HayKOBO-JIOCIIAHY pOOOTY 3 (pi3UKH Ta BOJIOAITH €KCIEPUMEHTAIBHAM
0asucom;

— BCTAaHOBJIIOBATH  IHTErpamiiHi 3B’S3KM  (QI3UKK 3  IHIOUMH  TPUPOAHUYO-
MaTeMaTUYHUMH HayKaMH.

Jlo KOXXKHOrO ex3aMeHaliiHOro Oulera MalThb OYTHM BKJIIOYEHI: TEOPETHYHI NHUTAHHS;
MUTAaHHS TPUKIIAIHOTO 3MICTY; OJJHA 3aJaua.

BerynHuky MOBHHHI BOJIOJITH TEOPETUKO-EKCIIEPUMEHTAIbHUM 0a3ucoM (i3MYHOI HAyKH,
OCHOBHMMH TOHSATTSAMH 3arajibHOi 1 TEOPETUYHOT (DI3MKHU Ta aCTPOHOMIi, MaTH YiTKE ySBIECHHS IO
OCHOBHI ¢13u4HI Teopii, Tpo (yHAaMeHTanbH1 (I3UYHI JOCTIAN, MPO OCHOBHI (Pi3MYHI 3aKOHU 1
3aKOHOMIPHOCTI, YITKO BOJIOAITH (DI3UUHOIO TEpMiHOJIOri€l0, 3HATH (I3WYHI HNPUIagd 1 METOAU
eKCIIEPUMEHTAIbHUX JOCIIIKE€Hb, PO3YMITH (13MYHI NPUHLMIN Ali OCHOBHUX BHMIpPIOBAJILHUX
MIPUJIAIiB, BOJIOJITH HAaBUUKAMU PO3B’sA3yBaHHs (i3WYHUX 3a7ay, BOJOJITH METOJUKOIO 1 TEXHIKOIO
MpoBeaeHHS (I3UYHUX JOCTIAIB, TEXHIKOIO NPOBEJACHHS J1abopaTOpHUX pOOIT 3  (I3UKH,
JIEMOHCTPYBAaTH TNIMOOKE pO3YMIHHS IiJIeH 1 3a7a4, 110 CTOSATH 3apa3 nepel (pi3ukoM Ha Cy4yacCHOMY
eTari po3BUTKY HayKH.

HOPAIOK IMTPOBEAEHHSA BCTYIIHOI'O BUITPOBYBAHHA:

. BCTYITHI BUIIPOOYBaHHS MTPOBOJIATH 3 BUKOPUCTAHHSAM €K3aMeHalliiHuX OieTiB (Kpim
TBOPUYMX KOHKYPCIB /JIsl BCTYITHUKIB HAa OCHOBI MIOBHOT 3arajibHOI1 CEpeHbOI OCBITH);
. MakeTH eK3aMeHAlIMHUX OiNeTiB 1 eK3aMeHaIliifHI BiAOMOCTI OTPUMYIOTh TOJOBH

€K3aMEHAalLlIMHUX KOMICIM y JeHb MpOBENEHHS BCTYIHOIO BUIPOOYBaHHS; (aKT OTPUMaHHS
eK3aMEeHalllfHUX MaTepiajiB TOJOBM €K3aMEHAIlIMHUX KOMICii 3acBiIYYIOTh MIiANHUCOM Y
CHeIaJIbHUX JKypHalax;

. 3MICT BCTYITHOT'O BUIIPOOYBaHHS Mae BiAmnoBinaTu 3Micty [Iporpamu;

. J0JIaTKOBI MUTAHHS (POPMYIIIOIOTHCS BUKIIFOUHO BiJINOBIIHO A0 3MicTy [Iporpamu;

. BCTYITHI BHMPOOYBaHHS MPOBOJIATH TUIBKH TOJOBA 1 YJIE€HU €K3aMEHaIlIifHOI KOMIici,
BH3HAYEHI HAKa30M PEKTOPa;

. MPUCYTHICTh CTOPOHHIX 0ci0 (0aThKiB, BUKJIAAAdiB, sIKI HE € WICHAMU BiIMOBITHOT

eK3aMeHalliifHo1 KOMicCil) Ha BCTYITHOMY BUIIPOOyBaHHI 3a00pOHEHa;



. BCTYITHE BUIPOOYBaHHS MPOBOJAATH HE MEHIIE JBOX €K3aMEHATOPIB, SKi OLIHIOIOTh
BI/IMOBI/Ib BCTYIMHHUKA, 3aCBIMUYIOYM il CBOIMH MIANMHCAMH B apKyIll YCHOI BIAMOBII, apKylii
pe3yJbTaTiB BCTYITHUX BUIIPOOYBaHb (€K3aMEHALIHHOMY JIMCTI) Ta eK3aMeHalliifHii BiJOMOCTI;

. apKyIl yCHOI BIAMOBIJAI Ta €K3aMEHAIlIWHI JIMCTH TOJIOBH €K3aMEHAI[IHHUX KOMiCii
MOBEPTAIOTh TOJIOBaM BiJOIPKOBUX KOMICIM MicCast BCTYMHOTO BUIPOOYBaHHS B JIeHb HOTO
IPOBE/ICHHS;

. eK3aMeHalliiiHi BiIOMOCTI TOBEPTAIOThCS OO0 MNpUAMaNbHOI KOMicii y JeHb
NPOBEJCHHS BCTYIHOTO BHUIPOOYBAaHHSA, MpPO IO 3a3HAYAETHCS Yy OKypHaT IX Buaadi i
MIITBEPIKYETHCS MIAMUCOM T'OJIOBU €K3aMEHAIIHHOT KOMICIT;

. JOIYCK BCTYIHHUKIB J0 BCTYITHUX BHUIPOOYBaHb 3/IHCHIOETHCS 32 YMOBU HasBHOCTI
apKyllla pe3yJbTaTiB BCTYITHUX BUIPOOYBaHb (€K3aMEHAIIITHOTO JINCTA);

. BCTYIIHI  BHNPOOYBAaHHS IPOBOJATHCS  3TAHO 3 PO3KIAAOM,  CKIAJCHUM
npuiiManbHo0 KoMiciero P/TIY;

. BCTYIHUKaM, IKi OepyTh y4acThb B YCHUX BCTYIIHUX BUIPOOYBAHHSX, JJO3BOJISIETHCS
MaTH Ipu co0i TUTBKU PYUKY;

. BCTYIIHUKHA OTPUMYIOTh TUJIbKM OJWH KOMIUICKT €K3aMEHalliiHHX 3aB/aHb; 3aMiHa
3aBJIaHb HE JI03BOJIIETHCS;

. BCTYIIHUKHA MalOTh MpPaBO 3BEPHYTHCA [0 EK3aMEHATOpPiB 3 MPOXaHHAM MO0
YTOYHEHHS YMOB 3aBJIaHb;

. i1 Yac BCTYITHUX BUIPOOYBaHb HE JJO3BOJIIETHCS MOPYIIYBATH THIILY, CIIUIKYBaTHUCS
3 IHIIMMHA BCTYIHHKaMH, KOPHUCTYBAaTHCS €JICKTPOHHHUMH, JPYKOBAHUMH, PYKONHUCHUMH
iHQOopMaIIHHUMH JDKEPEIIaMH,

. 3almuc  BIAMOBIAI Ha €K3aMEHalildHI 3aBJaHHA 3IIHCHIOETBCS B apKylli yCHOL
BIJIMOBII, IMiJ] IKOIO CTABUTHCS MiIMUC BCTYITHUKA, TOJIOBU Ta YICHIB €K3aMEHaIlIHHOT KOMICii;
. BCTYITHHKH, SIKi HE 3 SBWJIMCS HA BCTYITHE BHIPOOYBaHHS 0€3 MOBAKHUX MPUYUH Y

BU3HAYEHUH pO3KIAJOM Yac, JO y4yacTi y HNOJAIbLUIMX BHUINPOOYBaHHAX Ta B KOHKYpCi He
JOMyCKAIOTBCSA; 32 HASBHOCTI TMOBAXHHUX TNPHUYMH, MiATBEPKEHUX JOKYMEHTAJIBHO, BCTYIMTHUKH
MOXYTb OYTH JOIYIIEH] 10 MPOIYLIIEHOI0 BCTYMHOIO BUIPOOYBAaHHSA 3 J03BOJY BIANOBIAAIBHOIO
CeKpeTapsi NpUMaabHOI KOMiCli B MeKaX BCTAHOBJIEHMX TEPMIHIB Ta pPO3KJIaAy BCTYIHHUX

BUIIPOOYBaHb;
. NIepeCcKIIaJaHHsI BCTYITHUX BUMTPOOYBaHb HE JI03BOJISIETHCA.
o OLIIHIOBAHHS BIJIMOBI/I BCTYMHMKIB Ha BCTYIIHOMY €K3aMeHI 3[1CHIOEThCS YWIEHaAMH

MpeIMeTHOI KoMicii, MPU3HAYEeHO1 3TiIHO 3 HaKa3oM pPEeKTopa, 3a LIKajaow OIiHOK Big 1 mo 200
6amiB. [limcraBoro st popMyBaHHS OINIHKM € TPABWIBHICTH, JIOTIYHICTH, TJIMOWHA BIAMOBII,
YMIHHSI aHaJli3yBaTU MpoOJIeMH, SIKI CTOCYIOTBCS 3MICTY BIJTOBIi/, BUPOOJIATH CAMOCTIHHI OLIHKU
Ta pILIEHHS II0A0 PO3B'sI3aHHS TaKUX MPOOJIEM.

° Yac, BiiBeieHU HA MPOBEACHHS CcriBOeciu 31 BerynHuKaMu — 0,25 ron. Ha OAHOTO
BCTYITHHUKA (KUIBKICTh YIEHIB KOMICIi Ha OTIK (TpyIly) BCTYITHUKIB He OiIbIlIe TPHOX OCi0).



ITPOI'PAMA BCTYIIHOI'O BUITPOBYBAHHSA

3arajbHa Qizuka

Mexaniunuii pyx ta ioro Buau. OCHOBHA 3a/adya MEXaHIKM Ta CHOCOOM 11 pO3B’s3aHHS B
kiHematuii. Pizuune TiNO ¥ MatepianbHa Touka. Cucrema BimIiky. (CrocoOuM BHUMIpIHOBaHHS
JIOBXHHH 1 yacy.) BiqHocHICTh MexaHiuyHOTO pyXy. Tpaektopis pyxy. PiBHOMipHU npsMoiHiiHA]
pyx. Hlnsax i1 mepemimenns. LIBuakicte pyxy. PiBHSHHS piBHOMIPHOTO MPSMOJIIHIHHOTO pPyXYy.
3akoH JonaBaHHA IIBUAKOCTEH. I'padiku  3anexHOCTI KiHEMaTHMYHHMX BEJIMYMH BiJ Yacy i
PIBHOMIPHOTO MPSIMOJTIHIHOTO PYXY.

HepiBaomipuuii pyx. Cepennsi Ta MUTTEBA MBUAKICTh. PiBHONpHCKOpeHuit pyx. [Ipuckopenns.
PiBusiHHS  piBHOmpHCKOpeHOro pyxy. IlIBuakicte 1 mnpoiaeHWd HUSIX TiTa T 9ac
PIBHOIIPHCKOPEHOTO MPsIMOiHIKHOTO pyXY. ['padiku 3aiekHOCTI KIHEMAaTUYHHUX BEJTUYMH Bif] 4yacy
JUTSl pIBHOTIPUCKOPEHOTO MPSIMOJIIHIHHOTO PyXY.

Binbae maginas tin. [IpuckopeHHs BiIbHOTO NaaiHHs. PiBHSHHS pyXy i yac BUIBHOTO MaJiHHS
TIJ.

PiBHOMipHUIT pyx MaTepianbHOT TOUKH 10 Koury. [lepiox i o6eproBa yacrora. KyroBa mIBHAKICTS.
3B'A30K JIIHIMHUX 1 KYTOBHX BEJIHMYMH, L0 XapaKTEpU3YIOThb PyX MaTepialbHOI TOYKH IO KOINy.
JIoLleHTpOBE TPUCKOPEHHS.

Mexaniuna B3aemonis Ti1. Cuna. Buau cun y mexanini. BumiproBanns cui. JlogaBaHHS CHIL

3akonu muHamikd. llepmmii 3akoH HproTona. IHepmianmpHi cuctemu Bimmiky. IHepmis Ta
iHepTHicTh. Maca Ta immysnbc Tina. [pyruii 3akon Heiorona. Tperiit 3akoH Heiorona. Mexi
3aCTOCYBaHHS 3aKOHIB HproTOHA.

['paBiTaniiina B3aemoisi. 3aKOH BCECBITHBOTO TsDKiHHSA. ['paBiTaniiina ctana. Cuna TsokiHHA. Bara i
HeBaromicte. PyXx Tila, KHHYTOTO BEPTHUKAJIbHO Bropy. PyxX Tina, KHHYTOrO rOpHU30HTaIbHO. Pyx
Tija, KUHYTOTO MiJ KyTOM J0 TOPU30HTY.

ry4ni cymyraukn 3emuti. [lepma kocMmiyHa MBUAKICTh. PO3BHTOK KOCMOHABTHKH. BHecok
YKpaiHChbKUH ydeHuX y po3BUTOK kocMoHaBTUKH (FO. Konapatiok, C. KoponboB 1a iH.).

Hedopmanis Tun. Cuna npyxkHocti. MexaniuHa Hanpyra. 3akoH ['yka. Moayns FOnra.

Cunu tepts. KoeitieHT TepTst KOB3aHHS.

Pyx Tina mij Ai€ro KUIbKOX CHIL
PiBHoBara Tu1. Buau piBHOBaru Tij. YMoBa piBHOBaru Tija, IO Mae€ Bich oOepTaHHSA. MOMEHT
cwid. LleHTp TsoKiHHSL.

Imnynbe Tina. 3akoH 30epexeHHs IMIynbey. PeakTUBHMIA pyX.

MexaniuHa poOoTa Ta MOTYXHiCTb. MexaHiyHa eHepris. KiHeTnMuHa 1 MoOTeHIiajibHA EHEepTis.
B3aeMH1 mepeTBOpeHHs MOTEHLIaNbHOI 1 KIHETMYHOI eHeprii B MeXaHiuHuX mporecax. [loBHa
MeXaHIYHa eHepris. 3aKoH 30epekeHHs eHeprii. AOCOIIOTHO MPYKHUM yaap IBOX TLI.

KonuBanbHuit pyx. YMOBH BUHUKHEHHS KOJIMBaHb. BibHI KoMMBaHHs. ["apMOHIYHI KOJIMBaHHS.
AMIutiTyAa, epiof] 1 4acToTa KoluBaHb. PIBHIHHS rapMOHIYHUX KOIMBaHb. Pa3a KOJIMBaHb.

MaremaTnunuil MasTHUK. Ilepion KoJMBaHb MaTEeMaTUYHOTO MasTHUKA. [IpyKMHHUN MasSTHUK
Ta nepiof oro KonvBaHb. [lepeTBopeHHs eHeprii mij] yac KOJIMBaHb MaTEMaTUYHOTO 1
NPY>KUHHOTO MasiTHUKIB.

Bumymieni konuBanss. Pezonanc. Enepris konmuBambHOTO pyxy. (ABTOKOJMBAHHS.)
[TommpeHHsT MeXaHIYHUX KOJIMBaHb Yy MpYy>KHOMY cepenoBuili. [lomepeuni Ta Mo3A0BXKHI XBUIIL.
JloekuHa xBuii. [1IBUAKICTS MOMIMPEHHS XBUIIb.

[Tpuammn BimHocHOCTI A.EliHmTeitHa. OCHOBHI MOJOXKEHHS CHEMialbHOI Teopii BiAHOCHOCTI
(CTB). llIBuaxkicTh cBiTIa y Bakyymi. BiTHOCHICTh OJJHOYACHOCTI MOiN. BiTHOCHICTD TOBXKWHU 1
qacy.

PenstuBicTChkHii 3aKOH J0/IaBaHHS MBUAKOCTEH. B3aeM03B's130k Macu Ta eHeprii.

OCHOBHI TOJOXEHHS MOJEKYIIPHO-KIHETUYHOT Teopii OydOBM pEYOBMHM Ta 1ii JIOCIiJAHI
oOrpyaTyBaHHs. Maca Ta po3mipu atomiB 1 Mosiekyia. KinpkicTs pedyoBunu. MomsipHa maca. Crana
ABorajpo.

BuwmiproBanss mBuakocTi pyxy mosekyi. (Jocaig O.1Itepna.)

[TosicnenHst Oy0BM TBEpAMX TiJI, PIAMH 1 ra3iB HA OCHOBI aTOMHO-MOJIEKYJISIPHOTO BYCHHS PO



Oy/0BY PEUOBHHU.

Mopenp igeanpHOro Ta3y. I'a3zoBi 3akonu. Tuck razy. OCHOBHE pIBHSHHS MOJICKYJISPHO-
KIHETHYHOI Teopil i1ealbHOTO Tazy.

PiBHsiHHS cTany ineanpHOTrO Ta3y. PiBHsHHS MenneneeBa-Knamnetipona. [3onporecu. (3pimkeHHs
rasiB, iX OTpUMaHHs 1 BUKOPUCTAHHSI. )

[TapoyTBOopenHs i koHAeHcallis. Hacuuena it HeHacuveHa napa. Kumiaas. Bonoricte moBiTps.
Touka pocu. MeTou BUMiprOBaHHS BOJIOTOCTI TIOBITPSL.

BnactuBocri pigun. [ToBepxHeBuit HaTAT piguHu. 3ModyBaHHs. KaminspHi sBuia.

BbynoBa ii BmactuBocTi TBepaux Tin. Kpucramiuai ¥ amopdri Tina. AHI30TpOmiss KpHCTaiB.
(YTBOpEHHsI KpUCTaliB y TpHUpoAdi.) Piaki KpucTanm Ta iXHI BJIACTUBOCTI. 3aCTOCYBaHHS PiJIKHX
KpuctaiiB y TexHini. [loximepu: ix BnactTuBocTi i 3actocyBanns. (Hanomarepianu.)

TemoBi siBuma. CTaTUCTUYHUHN 1 TEPMOAMHAMIYHUHN MiTXOAN O MOSICHEHHS TEIUIOBUX SBHUII.
TepmonunamiuHa piBHOBara. Temneparypa. (CriocoOu BUMipIOBaHHS TEMIIEPATYPH. )

BryTpimHs enepris Tul. /[Ba cmocoOu 3MiHM BHYTpPINIHBOI eHeprii Tia. Po6oTa i KiIbKICTh
TerioTd. PoboTta TepMoanHamiuHoro mporecy. TermnoemHicTs. [lepmuii 3aKk0H TEpPMOJAMHAMIKH.
AniabaTHUH TIpoIIec.

Ternosi Mammnu. [IpuHnun aii TeruioBux ABUTYHIB. (BUTYH BHYTpIIIHBOTO 3ropsiHHS. [lu3ernsb.)
Heo0opoTHicTh TemnoBux nporeciB. X0oI0 uIbHa MalIHHA.

Enexrpuune mone. HampyxkeHicts enektpudHoro mois. CHIIOBI JIiHII €JIEKTPHYHOTO TIOJIS.
Haknaganns enextpuuHux mnoiuis. ExexkTpruyHe mosie TOUKOBUX 3apsiiiB.

PeyoBuna B enexkrpuuHoMy moumi. [IpoBigHMKM B enekTpuyHOMY moui. JlienmekTpuku B
enektpuyHoMy moni. [lonspusamiss gienektpukiB. JlienekTpuyHa NMPOHUKHICTH peduoBUHU. (Brmus
€JIEKTPUYHOTO TI0JISl Ha J)KHB1 OPTaHi3MH. )

Pobota mij yac mepemilieHHs 3apsay B OJHOPIAHOMY eleKTpocTaTuuHoMmy moii. [loTenmian
€JIEKTPUYHOTO TIOJISI.

Pi3auis noteHmianie. 3B’ 130K HAIPYKEHOCT1 €IEKTPUUHOTO MOJIS 3 PI3HUIICIO MTOTEHITIaIB.
EnextpoemuicTh. ENEKTPOEMHICTh IIOCKOTO KOHJEHcaTopa. Buam koHzeHcaTopiB. 3’€qHaHHS
KOoHieHcaTopiB. EHepris enekTpuuHOoro nosis. BUkopuctaHHs KOHAEHCATOPIB Y TEXHILL.

Enextpuunuii crpym. Enextpuune koio. J[kepena 1 CHOXHBadl €JIEKTPUYHOIO CTPYMY.
Enextpopymiiina cuna. 3akoH Oma Juisi MOBHOro Koja. EjekTpuuHi Koia 3 MHOCTIJIOBHUM 1
napajelbHUM 3’ €JHaHHSM MPOBITHUKIB. PoOoTa Ta MOTYXHICTh enekTpuyHoro ctpymy. (Terosa
aist ctpymy.) Mipu Ta 3acobu 6e3meKH Mij] yac poOOTH 3 eNeKTPUYHUMH MPUCTPOSIMHU.

Enexktpuunuii cTpym y pi3HUX cepefoBHIIax (MeTanax, piIMHax, raszax) Ta HoOro
BUKOPHUCTaHHS.

[Tna3ma Ta ii BnactuBocTi. (IIpakTryHe 3acTOCyBaHHS IJ1a3MHU)

EnextponpoBigHICTh HAMBOPOBIAHUKIB Ta ii Buau. BracHa 1 JoMimIkoBa MPOBIAHOCTI
HaITliBIIPOB1THHKIB.

EnextpoHHO-AipKOBUN Tiepexif: MOro BIACTUBOCTI 1 3acTocyBaHHs. HamiBIpoBiTHUKOBUiL
nioja. HamiBmpoBiTHUKOBI IPUITA/IN Ta X 3aCTOCYBAHHS.

Crtpym y Bakyymi Ta #oro 3acrocyBaHHsA. EnekTpoHHi myuku Ta ix BiacTuBocTi. EnekTpoHHO-
MpoMeHeBa TPyOKa.

EnextpuuHa 1 MarHiTHa B3aeMonii. B3aemopiss mpoBigHHMKIB 31 CTpyMOM. MarHitHe moie
cTpyMy. JIiHIT Mar"iTHOTO MOJISl MPSIMOTO 1 KOJIOBOrO cTpyMiB. [HAyKIist MarHiTHOro mois. ITotik
MAarHiTHOI 1HAYKIIIi.

Jlis MarHiTHOro mojisi Ha MPOBITHUK 31 cTpymoM. Cuna Ammepa. [lis MarHiTHOro mois Ha
pyxomi 3apsypkeHi yactuHkd. Cuna Jlopenma. MoMeHT cuil, 10 Jli€ Ha NPSAMOKYTHY paMmKy 3i
CTPYMOM y MarHiTHoMy noJi. [IpuHiun nii eaexTpoABUTyHa.

MarHiTHi BIAacTMBOCTI peuoBHHHU. [lia-, mapa- i ¢epoMarHeTUKU. 3aCTOCYBAaHHS MAarHITHHX
MatepianiB. (MarniTHui 3anuc iHpopmaii. Biiue MarHiTHOro moJisi Ha KMB1 OpraHi3Mu.)

EnextpomarnitHa iHaykuis. Jocmiam M.@apanes. Hamnpsm inaykumiiiHoro ctpymy. 3akoH
enektpomarHiTHOl 1HAYKWii. Camoinaykuia. EPC camoinaykuii. IaaykrtuBHicTs. Enepris
MarHiTHOTO TOJISE KOTYIIKH 31 CTPYMOM.

OO6GepranHs TNPSIMOKYTHOI pPaMKH B OJHOPIAHOMY MAar”HiTHOMY TIOJi. 3MIHHHM CTPYM.
OpnepxaHHsl 3MiHHOTO cTpyMy. ['eHepaTop 3MiHHOrO cTpymy. Jlirodi 3HaYCHHS HANPYTU 1 CHIHU



ctpymy. Tpanchopmarop. BupoOHuinTBo, mnepemaya Ta BUKOPUCTAHHSA EHEPrii €JIEKTPUYHOTO
CTpYMYy.
B3aeM03B’ 130K €JEKTPUYHOTO 1 MATHITHOTO TOJIIB SIK MPOSIB € AMHOTO €JIEKTPOMArHITHOTO TOJIS.
KonnBanbHuil KOHTYp. BUHUKHEHHS €eKTPOMArHiTHUX KOJIMBAHb Y KOJUBAJIBHOMY KOHTYPI.
["apMOHIYHI eJeKTPOMArHiTHI KOJMBaHHA. PIBHSHHS €J1€KTPOMArHiTHUX FApMOHIYHUX KOJHBAHb.
YacToTa BlIaCHUX KOJMBaHb KOHTYpY. [lepeTBopeHHs eHeprii B KOJUBaJIbHOMY KOHTYpl. BumyieHi
KonuBaHHS. Pe3oHaHc. ABTOKOTMBAHHS.
YTBOpeHHS 1 MOMMPEHHs eleKTpoMarHiTHuX xBuib. Jlocmiau I'.I'epua. [IIBUAKICTE MOIIMPEHHS,
JOBXHMHA 1 4acTroTa enekTpomarHiTHOI xBuii. lllkanma enekTpoMarHiTHUX XBWIb. BiacTuBOCTI
€JIEKTPOMArHiTHUX XBHJIb PI3HUX J1alla30HIB 4acTOT. EnekTpomMardiTHi XBWIi B IPUPOI 1 TEXHIIII.
[Mpunumun nii  pagiorenedonHoro 3B’s3ky. PamgiomoBinenHs 1 TtenebGaueHHs. Pamionmokaris.
CrinbHUKOBUH 3B’ s130K. CYIyTHUKOBE TeJeOaueHHs.

Po3BuTOK ysiBIeHb Mpo mpupoay cBiTia. [lommpeHHs cBiTia B pi3HUX cepenoBuiax. Jxepena
1 mpuiiMaui cBitna. [lornmuHanHs 1 po3citoBaHHs cBiTia. Binbuanus cBitna. (ITnocke 1 chepuune
n3epkana. Onep:kaHHsi 300pakeHb 3a JOMOMOTOK0 J3epKall. 3aCTOCYBaHHS A3EPKaL.) 3allOMIICHHS
cBiTia. 3akoHM 3amomiieHHs cBiTIa. [loka3Huk 3amomiienHs. IloBHe BijOWMBaHHS CBITIA.
(Bomokonna onrtuka.) Jlinzu. [ToOynoBa 300pakeHb, OepKaHUX 3a ITOTIOMOTOoI0 JiH3. Kyt 30py.
OnTuyHi NpuiIaau Ta iX 3aCTOCYBaHHS.

CBITIIO SIK eleKTpoMarHiTHa XBujs. KorepeHTHICTh CBITJIOBUX XBUJIb. [HTEpdepeHtis criTia.
IaTepdepeniiiini KapTHHU B TOHKHX IIacTUHKAX 1 TutiBKax. (IToHATTS mpo rosorpadiro.)

Hudpaxuis citna. [Ipunmun [oiirenca-®@penens. Jndpakiiiftai KapTUHU BT MIUTHHA, TOHKOT
HUTKH. J{ndpakiiitna rparka.

Hucniepcis cBiTia. [IpoxopkeHHs cBiTia Kpi3b nmpu3My. HenepepBHuii CIeKTp CBITIA.
CnekTtpockor.

[Monspuzanis citia. [Ipuponue i monsipuzoBane cBiTio. (Oxep:kaHHs MOISIPHU30BAHOTO
CBITJIA.)

KBanToBi BnactuBocri cBitna. I'imore3a M.[1nanka. CeitioBi kBantu. Crana Ilnanka. Exepris
Ta imMIyJsbc ¢poroHa. Tuck cpiTia.

®oroedexr. MHocmian O.I.CroneroBa. 3akoHH 30BHIMHBOIO (¢oroedekTy. PiBHAHHA
¢doroedexry. 3acrocyBaHHs PoTOeheKTy.

Jlrominecueniis. (PoroximMiuHa Ais CBITIIA.)

KBaHTOBI reHeparopu Ta ix 3acrocyBaHHs. [IpuHIuN 11T KBAaHTOBUX F€HEPATOPIB.

KopnyckynspHo-XBUIbOBHM yasi3M CBITIIA.

Icropiss BuBUeHHs aroma. SlnepHa mognens aroma. KBanTtoBi moctynatu M.bopa. (Hocniau
J.®panka i I'.I'epra.) Enepretuuni ctanu aroma.

BumnpomiHioBaHHS Ta MOIJIMHAHHS CBiTJa aToMaMHM. ATOMHI 1 MOJEKYJSpHI CIEKTpH.
PenTreniBcbke BUIIPOMIHIOBaHHS. (3aCTOCYBaHHS PEHTTE€HIBCHKOTO BMIIPOMIHIOBAHHS B Haylll,
TEXHIIll, MeTUIUHI, Ha BUpOOHUITBI.) CIeKTpaabHUI aHami3 Ta Oro 3aCTOCYBaHHS.

Mertonu peectpatiii HOHI3yI04OI0 BUITPOMIHIOBAHHS.

ATtomHe s71po. [IpoToHHO-HEHTPOHHA MOJIeNb aTOMHOTO sifpa. Hyknonu. [3otonu. SAnepHi cunu
Ta X 0co0NMBOCTI. POJb €IEKTPUYHHUX 1 IACPHUX CUIT Yy 3a0€3eUeHH] CTIHKOCTI siiep.

@di3u4HI OCHOBH si/iepHOi eHepreTuku. Exepris 3B's3ky aromHoro siapa. Jledekr mac. Criocobu
BHUBUILHEHHS SIZIEPHOT €HEPTii: CHHTE3 JIETKUX 1 MOAUT BaXKUX sfep. AmepHi peaxiii. JlaHmroroa
peaxIlist Moy siAep ypany. SnepHuil peaktop. SaepHa eHepreTuka Ta eKoaoris.

PamioaktuBHicTe. I[lpupomna 1 mTydyHa  paaioakTHBHICTE. Buam  paaioakTHBHOTO
BunpomiHioBaHHs. Ilepion HamiBpo3magy. 3akoH pagioakTUBHOro posmany. OTpumaHHS 1
3aCTOCYBAHHS Pa/llOHYKIIIJIIB.

(Ho3umeTpis. 1031 BUMPOMIHIOBaHHS. 3aXHCT BiJl HOHI3yIOUOTO BUIIPOMiHIOBAHHS. )
Enemenrtapni wacTMHKHU. 3arajibHa XapaKTepUCTHKa eileMeHTapHux vacTHHOK. (Knacudikaris
eJIeMeHTapHUX YacTUHOK.) KBapku. KocmiuHe BUIPOMiHIOBaHHS.

Teopernuna ¢pizuka
Berym. [Ipeamer ta MeTo TeopeTHYHOT (hi3HKH.



Knacuyna mexaHika sik po3Jii Kypcy TEOpeTUYHOI (i3uku. Mexi 3aCTOCYBaHHS KJIACHYHOL
(aexBaHTOBOT) MexaHiKH. OTJIs] OCHOBHUX TOHATH KJIACUYHOI MEXaHIKH.

JlocmikeHHs piBHAHB PyXYy 1 3aKOHIB 30€pe)KeHHSL.

JluHaMmika cucteMH 4acTHHOK. Tumum cuil. 3akoHu 30epexeHHs. 3ajayda JBOX TUI: 3BE/EHa
Maca, pyX y LeHTpaJlbHOMY Toii, 3amada Kemnepa, mepepi3 poscisaus, ¢opmyna Pesepdopna,
nmabopaTopHa CHCTEMa BIWIIKY 1 cMCTeMa BIJIIKY IleHTpa mac. MexaHiuHa moaiOHicTh. Teopema
Bipiana.

Pyx npu HassBHOCTI B sI3€H.

Tumu B's3eit. Bipryansai nepemimenss. [Ipunnun /['AmambGepa. PiBusHHs Jlarpamka
HEPLIOTro Poay.

[TpuHIMI HAaMEHIIOT /ii.

VY3aragpHeHI KOOpJAWHATH Ta WIBUIKOCTI, CTaH CHUCTEMH, KOHQITypalliiHHA MPOCTIp.
Iarerpanbue popmynoBanHs 3akoHiB ¢izuku. OCHOBHA 3a/1a4a BapialiiiHoro yucineHss. [IpuHmmmn
laminbToHa, piBHsAHHA Jlarpawka npyroro poay. Y3araabHEeHHH immyibc. BmactuBocTti yHKINiT
Jlarpamka, acMUMOTOTHYHA agUTHBHICTh. [IpumHIMN  BigHOocHOCTI  [amimes, po3mmupena
(meogHopigna) rpyna mneperBopenb lamines. Dynkiis Jlarpamka dacTku Ta CUCTEMH YacTOK.
@Oynkuis Jlarpanka y 30BHIIIHBOMY TOJi. Y3arajibHeHa €Hepris. Y3araJbHEHHWH IOTEHIlIa,
nucunaTuBHa QyHKUis. PiBHAHHS Jlarpanxka /Ui HEKOHCEPBATUBHUX CUCTEM.

Teopema Hpotep i 3akoHM 30epeKeHHS.

Junamiuni 3MiHHI. [HTerpanu pyxy i 3akonu 30epexxenns. Cumerpii. Teopema E. Hrorep
(E. Noether). 3akonu 30epexeHHs SK Hac/IiIku TeopeMu HpoTep.

Beryn 1o Teopii KonuBaHb.

OpnoBumipnuii  pyx. Ocuunsarop moOnu3y  MONOXKEHHS — piBHOBarm. Pyx vy
HIBUJIKOOCLMJIIOIOUOMY TOJi. 3racarodi KojuBaHHs. BumyieHi konuBaHHs. Mani KoJMBaHHSA
cHCTeM 3 OaraTbMa CTYINEHSMH BIJIbHOCTI, BJIACHI 4aCTOTH, HOpMallbHI KoJMBaHHA. [IOHATTS mpo
HEJIiHIKHI Ta TapaMeTPUYIHI KOJMBaHHS.

JluHamika TBEpIOTO Tija.

Mogens TBepnoro Tina. KoopauHaTH, MIBUAKOCTI 1 MPUCKOPEHHS TOYOK TBEPJOro Tina.
Martpunss noBopoty. Kyru Eiinepa. TeHzop 1 BeKTop KyTOBOi MBHAKOCTI. JluHAMIYHI 3MiHHI
TBeproro Tina. Tensop iHepuii. Kinernuyna enepris. Cucrema piBHSHb pPyXy TBEpAOIo Tijla
B1JIHOCHO HEPYXOMOI'O Ta PyXOMOro 0a3uciB. PiBusnus Einepa. 3uru. PiBHsaHHA Jlarpanxka
TBEPJIOro Tija. Y3arajJbHEHI CHUJIM, y3arajibHEHI IMIYJbCH, y3arajibHEHa €Hepris TBEpIOro Tija.
Onuc pyxy TBEpJOTO Tija B CHUCTEMI BIJIIKY, IO 00E€PTAETHCSA BIHOCHO 1HEPIIAIBHOI CHCTEMHU
BIJUTIKY.

OCHOBM M€XaHIKU CYLUJIBHOTO CEpe0BHUIIA.

OCHOBHI HOHATTS MEXaHIKM CYLUJIBHOTO cepefoBHIIa. TeH30p IBHUAKOCTI Aedopmartiil.
PiBHsiHHS HemepepBHOCTI. TeH30p MeXaHIYHMX HaNpyKeHb 1 3aKOHU 30€peXeHHs IMIyjbca Ta
MOMEHTa iMmmynbca. PiBHAHHS ans eHeprii. Bextop YmoBa. PiBHSHS pyxXy ieanbHOI piIUHM.
Crauionapna Tteuist 1 iHTerpan bepnymm. Teopema ToMcoHa mnpo 30epexeHHS TUPKYISILIT
mBuAKocTi. [ToTenniansHa Teuis. HectucnuBa pianHa. 3ByKOBI XBUJII B pilMHAX Ta ra3ax. PIBHSHHA
Hap’e-Ctokca. JlaminapHa 1 TypOyJieHTHA Teuli B S3K01 piUHHU.

PiBasHHS [aminbTOHA.

[TepetBopenns Jlexanapa. @Dyskiis [NamineTona. PiBHsHHsA ['aminberona. ®OyHkmis
l'aminbroHa sik eHepris cuctemu. [Ipuxiagu. Paszosuii mpoctip. Pa3oBi Tpaektopii. Teopema
Jliysisuns. Bapiauiinuii npuHUOMn Ass piBHSAHb [ aMinbTOHA.

Kanoniunwuii popmanizm.

Hyxxku Ilyaccona, ix BmactuBocTi. Teopema Ilyaccona. 3B's30k myxkok Ilyaccona 3
3akoHamu 30epexxeHHs. Kanoniuni meperBopenHs (KII). Ipuxmagu. Brnactusocti KII. KIT s
ocHmIsITOpa. 3araJbHUN MAXIT 10 Teopli KaHOHIYHUX mepeTrBopeHb. Meroa ['aminbroHa-Ako06i.
[Tpuknaau 3acrocyBaHHs. 3MiHHI “nmis-kyr”. Ilpukmagu. AmiaGatuuni iHBapianTH. OnTHKO-
MeXaHI4uHa aHaJIOTis.

PensiTuBicTChKa KiHEMAaTHKA.

®dizuka 1 reomerpis. IlceBmoeBkimimoBa CTpykTypa mnpocTtopy-uacy. [aTepBan. CBiToBUi
koHyc moxiii. IleperBopenns JlopeHua sk HacHiJOK iHBapiaHTHOCTI iHTepBaly, iX ¢i3uyHa Ta



reomMeTpuuHa iHTepnpetauis. Hacmigku neperBoperb Jlopenma. IlpuHIMN BiAHOCHOCTI SIK
B1IOOpaKEHHSI TICEBIIOEBKIIIIOBOI T€OMETpii MpocTopy-yacy. 4—BekTopu: 4—paaiyc-BeKTop, 4—
HIBUJIKICTh, 4—TIPHUCKOPEHHS, IEPETBOPEHHS 4—BEKTOPIB.

PensTuBicTcpKa quHAMIKA.

His nns BUTbHOI yacTkH. PensgTuBiCTCHKI iMmynsc 1 eHepris. 4—immynbe. PiBHSHHSA
INaminpToHa-Ak0061 BimbHOI 4YacTku. Bzaemomis B Teopii BimHOCHOCTI. DyHKIis Jlarpamka sk
YOTUPUBUMIPHUHN cKaisip. 4—cwia Ta ii meperBopeHHs. 3B'SI30K 4—cuiu 1 4—immynbca. PiBHSAHHSA
MinkoBcekoro. Jlis 1 ¢yHkuis Jlarpamka 3apsga B 3alaHOMY €JIEKTPOMAarHiTHOMY ToJi, 4—
noTeHmian, piBHAHHSA [aminbroHa-fko6i. IHBapiaHTHICTH (ha3u eNeKTPOMArHiTHOI XBHWI, 4—
XBWJIbOBHH BEKTOP, IEPETBOPEHHS YaCTOTH 1 3—XBUIILOBOT'O BEKTOPA.

ExcniepumMeHTanbHi OCHOBM 1 MaTeMaTtudHe (popMynioBaHHS ()yHIAMEHTAIBHUX 3aKOHIB
KJIACUYHOI eJIEKTPOJMHAMIKH.

3akon Kynona. [punnun cyneprnosunii. Ctpym. [Haykimist maraitHoro nosnst. Cuiia, 1o ziie
Ha CTpyM B MarHiTHOMYy moji. 3akoH bio — Camapa. 3akoH Amrepa 3aKOH eJIeKTpOMarHiTHOT
igaykuii. Enexrpopymniiina cuna. PiBHAHHS KIacHYHOI €NEKTpOAMHAMIKM Yy Bakyymi. Cucremu
OJIMHMLIb.

MikpocKkomiuHi Ta MaKpOCKOIIIYHI piBHSHHS elekTpoauHamiku. [lomspusanis cepenoBuia,
3B’si3aHi Ta BUIbHI 3apsau. Enexktpuuna iHaykuisa. HamarniuyBanHs cepeoBHINA, MOIApU3ALIHHUN
CTpyM Ta CTpyM HaMmarsidyBaHHs. HampykeHiCTh MaraitTHoro moisi. PiBHSHHS HemepepBHOCTI.
3akoH 30epekeHHs1 enekTpuyHoro 3apsay. Cuma Jlopenma. 3akoH 30epexenHst eHeprii. O0'emHa
TYCTHHA eHeprii emekrpomarHiTHoro moisisi. Bekrop IloifHTiHra. 3aKoH 30€peeHHS IMITYIbCY.
MakcBelniBCbKUI TEH30p HATATY. 3aKOH 30€peXeHHSI MOMEHTY IMITYJIbCY.

Enexrpocraruka. Cxamsipauii moTeHuian. HampykeHicTh enektpuuHoro mois. Teopema
l'ayca. PiBusuus Jlamnaca i piBusiHHA [lyaccona. MeTtonu po3B’sa3yBaHHsS 3a/1a4y €IEKTPOCTATUKH.
Po3knan ckaisipHOrO MOTEHIialy 1Mo MyiabTUNoNAX. Enexrpuunuii nunons. KBaapynons. Enepris
JMIONA Y 30BHIMIHbOMY @oji. Jlumonb-aumonbHa B3aemofis. EHepris cuctemMu 3apskeHHX
MIPOBITHUKIB. €MHICTb.

MarniToctatuka. Bektop MarniTHOI iHAykIil. BekropHuil norenmian. Po3kian BeKTOpHOTO
MOTEHLIay 10 MyJIbTUNoNAX. CKalXspHUN MarHiTHUM mnorteHuian. EHepris MarHiTHOro moss Ais
MarHitoctaTuuHux sBuil. KoedimieHTn B3aeMHOi Ta camo iHAYKIi. MaruiTHuil aumnonb. EHepris
Mar"iTHOrO JUIOJS y 30BHIIIHBOMY MAarHiTHOMY IoJii. Mar"iTHa JUNOJb-IUIOJIbHA B3a€MOJIS.
B3aemoist cucteMu cTpyMiB 13 30BHIIIHIM MarHiTHUM nojieM. ['ipoMarsitTHe BiiHOmEeHHs. Teopema
Jlapmopa.

BunpomiHioBaHHS Ta MOMUPEHHS eEKTPOMArHiTHUX XBUJIb.

Kani6pyBanbHa iHBapiaHTHICTh piBHSAHb MakcBena. KamiOpysanusa Jlopenuma. Kymona 1
I"aminbToHa. 3ami3HIOBaNIbHI Ta BUMEPEIKAIOY1 TOTEHITIAH.

Crnexrpanbauil po3kiaa. CrekTpanbHUM Ta KyTOBHM pO3MOJLI €HEprii BUIPOMIHIOBAHHS.
IlInocka  MoHOXpoMaTHMuHa  XBWIA.  3akoH  aucnepcii.  [lonmspusamis,  1HTEHCHBHICTb
€JIEKTPOMAarHiTHOI XBWJII. 3B'SI30K MK €HEpPri€l0 M IMITYJIbCOM IUIOCKOI €JIeKTPOMAarHiTHOI XBMJIL.
EnextpomarHiTHe mojie SK CYKYNHICTh TFapMOHIHHUX OCUMIATOpiB. Bupa3 eHeprii, iMmynscy Ta
BEKTOPHOI'O MOTEHII1ay Yepe3 KOOPAUHATH Ta IMIYJIbCH OCLUJISATOPIB €IEKTPOMArHiTHOTO MOJIs.

EnextpomarHiTHe mosie Ha BeNMKiM BijacTaHi Bix pkepena. KyroBuii Ta cnekTpanbHUM
PO3TOMAIT eNEeKTPOMArHiTHOTO BHUIIPOMIHIOBaHHS 3alaHUM CTpyMOoM. EjexkTpuune aumonbHe W
KBaJpYMNOJbHE MAarHiTHE IUMOJbHE BUIPOMIHIOBaHHA. EnexkTpomarHiTHe mojie B OMIKHIN Ta
nanpHii 30Hax. EnexTpomarHiTHe mone 3apsiny, SIKUH pyxaerbes mpuckopeHo. IloTenmianu
Jlienapa-Bixepta. EHepris, BUNPOMiHIOBaHa YaCTHHKOIO, 1110 PYXA€THCS IPUCKOPEHO.

Po3cisHHa enekTpoMmarHiTHUX XBuUib. EdektuBHuil mnepepi3 poscisHHA. Dopmyna
Towmricona. Peakirist BunmpomiHioBanHs. PafiariiiHa mmpruHa CeKTpaabHUX JiHIH.

Judpakuis enextpoMaraitHux xsuib. @opmyna ['pina. Jludpakiis giHIHHO MOIIPU30BaHOL
XBHJII HA KPYTJIOMY OTBOPI.

OcHoBH crieniaiabHOi Teopii BITHOCHOCTI.

ExcrniepuMeHTanbHi OCHOBH CIieLialnbHOI Teopii BitHOCHOCTI. AGepartis 3ipok, gocmin dizo.
ITeperBopenns Jlopenna. Hacmigku 3 nmeperBopenb Jlopenna. [IpaBuno momaBaHHS IMIBUAKOCTEH.
YoTupuBUMIpHUI BEKTOp Ta HOTro MEpeTBOPEHHS NMPH MEpexofi Bix OJHi€l A0 1HIIOI iHepIiitHOT
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cucreMu BiuTiKy. [IpocTopoBo-uacoBuii iHTepBas KoBapiaHTHI Ta KOHTpaBapiaHTHI KOOPAWHATH.
CkansgpHuii 100yTOK YOTHPHBEKTOPIB, HOT0O 1HBapiaHTHICTh BIAHOCHO TEPETBOpPEHb JlopeHma.
YoTHpUBEKTOp TYCTUHU CTpyMy. PiBHSHHSA HemepepBHOCTI. YOTHPUBEKTOP MOTEHIIATY, PIBHSAHHS
s Heoro. KamiGpyBanna Jlopenuna TeH3zop enekrpomarHiTHoro mois. PenstuBicTchka
KOBapiaHTHICTh piBHsAHb MakcBemna. [leperBopennst Jlopenna st momiB. [HBapiaHTH TeH30pa
esiekTpomarHiTHoro nosst. Egexr [onmnepa. KoBapianTtHicTs Bupa3sy i cuiin JlopeHna

PenstuBictchka Mexanika. PiBHSHHA pyxy B cHemianpHi Teopii BIAHOCHOCTI.
YoTupuBeKTOp MIBUAKOCTI, IMILYJIbCY, cuiaH. EHepris yactunku Po3naa yactuHok. PenstuBicTcpka
¢ynkuis Jlarpamwka ta [aminerona. Ilpuniun HaiiMeHInoi Iii JUIs €IEKTPOMArHiTHOTO IIOJIA.
InTerpan nii ans cucTeMM, SKa CKJIAJA€ThCS 3 YAaCTMHOK 1 moissd. TeH3zop eHeprii iMmynbcy
€JIEKTPOMArHiTHOTO NoJsT™*. 3aKoH 30epeKeHHsI EHepTii Ta IMITYJIbCY.

EnextpoanHamika CyIiIbHOTO cepeOBUIIA

Hienextpuku. Bektop momspusamii. Bektop  enexktpuunoi  imgykuii.  TeH3op
noysipu30BHOCTI. Marnetuku. Bektop HamardiueHHs. [lonspu3aliiss HENMOJSIPHHX J11€JIEKTPHUKIB.
Jlokaneae mone. ®opmyna Kiaysiyca — Mocorri ITlomsipuzanisi HOJISIpHUX JiENEKTPUKIB Y
MOCTIHHOMY ~ eJIeKTpUYHOMY Toni. Jlucmepcis ieneKTpuyHOi MIPOHUKHOCTI. 3B’A30K MIXK
TeNEKTPUYHOI0 T4 MAarHiTHOIO MPOHUKHOCTSIMH W EHEPTi€lo, sKa TOTJIMHAETHCS B CEPEAOBHIIL.
CuisBignomenns Kpamepca — Kponira. YactoTHa aucnepcis ra3y i3 3apsKEHHX TapMOHIMHHX
OCIIMIIATOPIB.

DeHOMEHOJIOTYHA TeOoPisl MOIUPEHHS eIEKTPOMAarHiTHUX XBUIIb.

[Tmocki xBWIIi B Jie€leKTpUKax. XBWIbOBE DPIBHSAHHA. [I70CKa MOHOXpOMaTHYHA XBHIIS.
XBwiIboBHH BekTOop. JlucmepciiiHe piBHsAHHA. Pa3oBa MBHAKICTH €JIEKTPOMArHiTHOI XBHIII.
CriBBiTHOIICHHSI MK aMIUTITylaMH Halpy>KEHOCTEH eJEeKTPHUYHOrO Ta MarHiTHOro moiiB. [ToTik
eHeprii  enexkTpomarHiTHoi xBwii. [lonspu3amiss  €JIEKTPOMAarHiTHUX XBWIb. llommpeHHs
EJIEKTPOMArHiTHUX XBHWJIb Yy JTUCIEPTyIOUOMY cepenoBuimi. ['pymoBa mBuakicTh. Bimburrs #
3aJIOMJICHHSI  €NeKTpOMarHiTHux xBwib. @Oopmymu @penens. Koedimient Bigdburrs Ta
npoxomkenns. Kyt Bprocrepa. [ToBHe BHYTpimHE BinOuTTs. IlommpeHHs eneKTpOMarHiTHUX XBHITb
y npoBigHUKax. [IomupeHHs enekTpoMarHiTHUX XBUIb B @HI30TPOITHOMY CE€pEIOBMILI. 3BUYaiiHa Ta
He3BuuaiiHa xBwil. ['‘eomerpuuyna onrtuka. FEilkonanbHe HaOmkeHHs. BunpomiHroBaHHS
UYepenkosa — BaBuosa.

EnexktpomarHiTHe mosie y XBHWJIEBOAAX Ta pe3oHaTopax. llomepedyHo - MarHiTHI Ta
MOTIEPEYHO - eNeKTpU4HI XBWJi. EjekTpoMarHiTHI XBWII B MNPSIMOKYTHOMY XBHJIEBOJI.
[IpssMOKyTHUI pe30HATOP.

KBazicrarioHapHi €1eKTpOMarHiTHi MOJsL.

YMoBu KkBazicranioHapHocTi. KBazicramioHapHi sBUIIa B JIHIHHUX HPOBIJHUKAX.
KBazicraiionapae HaOmmkeHHs A Mar”itHoro mnois. CkiH — edekT. MarHiTHUI pe3oHaHC.
[IpaBuia Kipxroga*. Jlosri miHii.

PiBHSIHHS MarHiTHOI TiAPOAMHAMIKH JIJIsl HECTUCIUBOI piquHN MarHiTHe yucio PeitHonbaca.
[TomupenHs: 30ypeHb B 11€aJbHOMY IPOBIIHOMY CEPEJOBHILI, SIKE 3HAXOAUTHCS B MarHiTHOMY
noJii. Anb¢BeHiBebki xBuii. Teuis ["apTmana.

[Tepexim Big KBaHTOBOI MexaHIkM 10 KiacuuHoi. KBaszukmacwmune naOmwmxeHHs. [IpaBumna
KBaHTyBaHHs bopa-3ommepdensaa.

Pi3Hi mpencraBieHHs BEKTOPY CTaHy Ta oOleparopiB. 3arajibHa Teopis YHITapHHUX
MEPeTBOPEHb YHITAPHI MEPETBOPEHHs, 110 BiAMOBIAIOTH 3MiHI CTAHy 3 4acOM; NpEACTaBICHHS
Hpeninrepa, ["aiizenOepra Ta B3aemoii. Pyx y KyJOHOBCbKOMY 101, TUCKPETHHUM Ta HENEpepBHUI
CIIEKTpH (CeMiHap).

CniH Ta noHATTA criiHopa. CriHOpY BUIIMX paHTiB. 3B’SI30K CHIHOPIB 3 TeH30paMu. MaTpuiii
[Mayni. PiBaanns [layoi.

Teopis 30ypeHb B CTal[lOHapHUX CTaHaxX 3 JIUCKPETHUM CHEKTpoM. Teopis 30ypeHb mpu
HasBi 1BOX Onm3bkux piBHIB. Teopis 30ypeHs npu HasBi BUpokeHHs. Mertoa Pitia (ceminap).

VIMOBipHiCTb ISl TEpeXoiB 3 OJHOTO KBAHTOBOTO PiBHA HA iHIMHA. AniaGaTuuHe Ta
panToBe BKJIIOUEHHS B3aeMoii. [lepexou mij Ai€l0 NepioguIHOro 30ypeHHs.

[lpaBuna BigOOpy [HJis BHIPOMIHIOBAHHS Ta TIOTJWHAHHA CBiTJIa. MyJIbTUIIOIBHE
BUIIPOMiHIOBaHHS. Yac )KUTTA 30yPKEHHOT0 CTaHy Ta IUpUHA eHepreTuyHoi diHii. Egext [lTapka.
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[TpuHn TOTOXKHOCTI Ta OOMiHHa B3aemois. Teopis OCHOBHOTO CTaHy aToma 3 JIBOMa
eJeKTpOHaMH. 30y/KEHHUN CTaH aToMa TefIifo: OPTO Ta mapareii.

Po3paxyHok aToMHUX piBHIB MeTo10M XapTpi-Poka (METOA caMOy3TroKEHOT0 TOJIs).

Bropunne kBaHTyBaHHs 0030HHOro Ta QepmionHoro noiiB. IIpencraBneHHs wyucen
3aIOBHEHHS TAPMOHIYHOTO OCIIIIATOPA (CeMiHap).

OcHoBu pensaTUBICTChKOI Teopii moisa. JlificHe Ta komiuiekcHe mons Kieiina-I'opaona,
BEKTOPHE T10JIe, EJICKTPOMAarHiTHE MoJIe.

PiBusinusa [lipaka. BinpHu# pyx aipakoBcbkoi YacTHUHKW. KanmiOpyBaJlbHMH TPHHIMI Ta
BKJIIOYCHHSI EJIEKTPOMArHiTHOrO MOJs. EJNEKTpOH B 30BHIIIHBOMY €JIEKTPOMArHiTHOMY IIOJII.
MarHiTHU I MOMEHT €JIEKTPOHA.

3apsiioBe cupsbkeHHs. YacTuHKa Ta anTHYacTuHKa. [loHATTS AipakiBebkoro “mops”. Teopis
Jlipaka Ta TOHKE PO3IICIUICHHS B aTOMI BOJIHIO. JIeMOIBChKHUH 3CYB.

Bropunne kBaHTyBaHHS 0030HHOTO MOJIA. [lepecTaHOBOYHI CMIBBITHOMIEHHS ISl TTOJLOBUX
orneparopiB. Oneparopu HapoJKEHHS. 3HUILEHHS Ta 4yKciaa 4acTUHOK. OcoOIMBOCTI KBAaHTYBaHHS
€JIEKTPOMArHITHOTO TTOJIS.

BropunHe kBaHTyBaHHS ()epMIOHHOTO IOJIS.

[IpyxHe po3CisiHHS YacTUHOK 0Oe3 CIiHa.

Oyukiuis ['pina s BigbHOI YaCTUHKUA. AMIUIITYJa pPO3CisiHHS. bBOpHIBCHKUE  psif.
Hudepenniiinuii neperun. Teopis po3cisHHA B OOpHIBCbKOMY HaOmmxeHHi. KBaHTOBHIA BHBIiI
dbopmynu Pezepdopaa (ceminap).

Meton maprianbHux XBWIb. lloHATTS S-marpumi. ®azoBuii 3cyB. OnrtuyHa Teopema.
[IpyxHHE pO3CisiHHS MOBUIBHOT YaCTUHKU HAa CPepUUHiil MOTEHIIIHIN M1, TOBXKHHA PO3CISTHHS.

PoscisHast Ha cdepuyHomy mnoTeHuiiHOMy Oap'epi. Edextn oOMiHy mpm po3cisHHI
OJTHAKOBMX YaCTUHOK. MOTIBCBKE PO3CISHHSL.

OO0'ext, mpenMeTr 1 METOAM TEepMOAWUHAMIKM Ta craTHCTUYHOI (izuku. [loHATTS
TEPMOJIMHAMIYHOI CHCTEeMH. IHTEHCHBHI Ta EKCTEHCHBHI IapaMeTpu CTaHy. TepMoAMHaMI4Hi
MOTEHINIAU Ta iX 3aJICKHICTh BiJ] TApAMETPIB CTaHy CUCTEMHU.

HynboBe Hauano TepmoanHamiku. PiBHOBaxkHuit cran. Temnepatypa.

[IpyHuMI ~ €KBIBAIEHTHOCTI  MeXaHI4HOI poboTu Ta TerioTH. Ilepme  Hauano
TEepMOAMHAMIKU. BHYTpIlIHS eHepris TepMOANHAMIYHOT CUCTEMH.

PiBHOBa)kH1 (3BOPOTHI) Ta HEpPIBHOBaXKH1 (HE3BOPOTH1) Mpouecu. AniadaTHyHUI mpolec.
ITonarts entpomii. Jlpyre Hayajao TEpMOIMHAMIKM AJs PIBHOBaXXHUX mpoueciB. OOuMCcIeHHs
KoeQillieHTa KOPUCHOI il TEIUIOBUX MalluH. [[pyre Hayaio TepMOAMHAMIKHU Ui HEPIBHOBAXKHUX
nporecis. HepiBuicTs Kiaysiyca.

TepMonuHaMiuHI CHUCTEMH 31 3MIHHUM YHCJIOM 4YacTHHOK. DI3MYHHMIA 3MICT XIMIYHOTO
notenuiany. CniBBigHomeHHs J[rorema-I'i06ca. Yncno He3aneXHHX MapaMeTpiB CTaHy CUCTEMH.
3aJIe)XKHICTh TEPMOAMHAMIYHUX MOTEHIIIAJIB Bl YMCJIa YaCTUHOK.

HeoOxigHi Ta JgocTaTHI yMOBH TEpMOJMHAMIYHOI PpIBHOBaru OJHOKOMIIOHEHTHHMX
130/1b0BaHUX cucTeM. TemoBa piBHOBara. MexaHiuHa piBHOBara. XiMmiuHa piBHoBara. HemoBHa
piBHOBara. JlokanbHa piBHOBara.

MogentoBaHHS TEPMOJUMHAMIYHHUX TMpoleciB B TepMoauHaMili. OCHOBHE pIBHSHHS
tepMmomHaMiki. CriBBiHomEeHHs MakcBemuia. TepMidHe Ta KajlopiuHe piBHSHHS cTaHy. YMoOBa iX
CYMICHOCTI. 3aCTOCYBaHHS TEPMOJMHAMIKH JIJISl JOCIIKEHHSI aTOMHOTO 11€aJTbHOTO Ta3y Ta 1HIINX
TEPMOJIMHAMIUYHUX CHCTEM.

[Tpomec [Ixoynsa-Tomcona. TemmnepaTtypa iHBepcii ais razy Ban-nep-Baansca.

[Tapanokc I'i66ca.

Tpere Hauano TEPMOAMHAMIKY Ta HACTIIKH 3 HHOTO.

OCHOBHI NOJIOKEHHS CTATUCTUYHOI (i3uku. CTaTUCTUYHUIA METOJI BUBUEHHS BIACTUBOCTEH
MakKpOCKOMIYHUX CHCTeM. MIKpocTaHM Ta MakpocTtaH cucremu. Eproauuyna rimoresa.
CratuctuyHuil aHcamOib. YcepeaHeHHS mo aHcamOmio. ['ycTMHa HMOBIPHOCTI MIKpOCTaHiB.
PiBustaus JliyBims.

MikpokaHoHIYHMI aHcamMOib. MikpokaHOHIYHKH posnoain ['i66ca. TepmoauHaMiyHa Bara
CTaHy CHUCTEMH 13 3aJJaHMH BHYTPILIHBOIO €HEPTI€I0 Ta YUCIOM YacTUHOK. [IpuHumn bonbimana.
Oco06aUBOCTI TOCIIIKEHHS KIIACHYHUX CHUCTEM.
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Meton (bonpimana) oOOYMCIIEHHS TEPMOAMHAMIUYHUX IapaMeTpiB  MIKPOKaHOHIYHHX
aHcaM0iiB. 3acTocyBaHHS MeToqy bonbliMaHa [ JOCHIIKEHHS BJIACTUBOCTEM AaTOMHOTO
171eaIbHOTO ra3y, Ta IHIIMX KIACHYHUX 1 KBAHTOBUX CHUCTEM.

Kanoniunuii ancam6sb. Kanoniunmii posmomin [1606ca. CraructuuHuid iHTETpam i
CTaTUCTHYHA CyMa. YpaxyBaHHS TOTOKHOCTI YAaCTMHOK. 3B'SI30K BiUIbHOI eHeprii ['empmrosbua 3i
CTaTUCTUYHUM  IHTETpajioM 1 CTaTUCTH4YHOW cymoro. Meton (I'i66ca) oOunciaeHHs
TEPMOJIMHAMIYHUX TIapaMeTpiB KaHOHIYHMX aHcamOmiB. 3acrocyBaHHs Metony [i066ca mms
JOCIIIJKEHHS BIIaCTUBOCTEH aTOMHOIO 171€ajIbHOTO a3y, IHIIMX KJIACUYHUX 1 KBAHTOBUX CUCTEM.

OCHOBHI OHATTS PIBHOBa)KHOI KBAaHTOBOI CTAaTUCTUYHOI (i3uku. CTAaTUCTHYHUIA oniepaTop i
MaTpulld TYCTHHH HWMOBIpHOCTI MikpocTaHiB. PiBHsHHs Helimana. KsanTyBanHs eHeprii
MOCTYIMAIBHOTO PyXY aTOMIB 1/1€aIbHOTO Trasy.

Benukuii xaHoHIYHUN aHcamOyb. Benukuit kaHoHiuHuid posmomin [160ca. Benuka
cratucTuyHa cyma. Omera-moTeHuian, Horo 3B'S30K 3 BEIUKOI CTATHCTUYHOIO CYMOIO, 1HIIUMHU
TepMOJAMHAMIYHUMHU TOTeHIianaMu. OOYHCIEHHS OMETra-InoTeHIliay 1 PIBHSHb CTaHYy aTOMHOTO
7IeaTbHOTO Ta3y 31 3MiHHUM YHCIIOM YaCTHHOK.

CraTtucTuyHa Teopis BUPOJUKEHUX cucTeM. OOUYUCIEeHHsS BEIMKOI CTaTUCTUYHOI CyMHU JUIS
ancambmio ¢epmioHiB. Po3nonin ®epmi-/lipaka. OOUHCICHHS BEIUKOI CTATUCTUYHOI CYMHU ISt
aHcaMOiro 0030HiB. Po3noxin bose-Eitnmreiitna. CTaTUCTUYHO HEBUPOKEHUU Ta3, PO3MOILT
Makcgemna-bonpiiMana. XBHUIIBOBI Ta KOPITYCKYJISIPHI BIIACTHBOCTI YaCTHHOK Y BHUPOKEHHX Ta
HEBUPOKEHUX CUCTEMaX.

BrnactuBocti  MonekymspHuX TasiB. TepMoauHaMidHI  BIACTUBOCTI  HEBHUPOKEHOTO
iIeabHOTO Ta3y, M0 CKJIAJAEThCS 3 JBOXAaTOMHHMX MOJIEKyJ. EJeKTpoHHa, NOCTyHasbHa,
KOJIMBaJbHA Ta 00EpTajIbHAa YAaCTUHU CTaTUCTUYHOI CyMH. BIIHB 00epTaTbHOrO Ta KOJMBAIHLHOTO
pyXy Ha TemaoeMHicTb. OCcOOIMBOCTI CUCTEMHU MOJIEKYJI, IO CKJIAJAIOTHCS 3 OJHAKOBMX ATOMIB.
BrnactuBocti opTO- Ta MapaBoIHIO.

TepMoauHaMiyHi BIACTUBOCTI HEBHPOHKEHOIO 17€aj]bHOr0 rasy, ILIO CKJIAJa€TbCs 3
0araToaTOMHHIX MOJICKYIL.

TepmoauHaMiyHi BIAacTUBOCTI peanbHOro rasy. Kondirypauiiiauii interpan. PiBHAHHS
CTaHy y BUIJISJII BIpIaJIbHOTO Psiy 3a CTENEHAMU rycTUHU. PiBHSHHS cTaHy Ban-aep-Baanbca.
3B'S130K JIpyroro BipiaJbHOIO KoedillieHTa 3 mapamMeTpaMM MIDKMOJEKYJISIpHOI B3aeMOIi.
Expanysanns [le0bas. Teopis Jlebas-Xrokkens.

TepMoauHaMiYHI BIACTUBOCTI PEYOBUHU Y 30BHINIHBOMY M0JIi. TepMoauHaMiyHa piBHOBara
y 30BHIIIHBOMY MOdi. TepMOAMHAMIUHI BJIACTUBOCTI PEUOBHUHHU B EJIEKTPUYHOMY 1 MarHiTHOMY
nonsx. Bexrtop mnomspuszanii, ¢opmyna JlamkeBena. Ilodspu3oBHICTH Ta MapaMarHiTHa
CHPUMHATIMBICTh. 3B'SI30K MDK SIBHUIIEM €JIEKTPOCTPUKIIT Ta m'e3oedekToM. AmiabaTuydHe
PO3MarHiuyBaHHs SIK METOJ OTPUMAaHHS HU3bKUX TEMIIEpaTyp.

Cuctemu 3 BiI'éeMHOIO a0COIFOTHOIO TEMIIEPATYPOIO.

di3uka rerepodazHux GaraTOKOMMOHEHTHUX cucteM. Pa3zoBa piBHOBara. YMoBHU (a30Boi
piBHOBaru B rereporeHHiil cuctemi. IlpaBmiio ¢a3 I'ibca. Knacudikamis ¢azoBux nepexomis.
PiBusanns Knaneiipona-Knaysiyca. Tuck HacuyeHoi mapu Haja TBepAuM TUIOM. PiBHSHHSA
Ependecra ans pa3oBux nepexoiiB Apyroro poay. YMoBH XiMIYHOI piIBHOBAru. 3aKoH JIII0UYUX Mac.
Teopis nucorialii ABOXaTOMHUX MOJICKYI.

lonizamiiina piBHOBara. 3aJIeKHICTh CTYMEHI 10HI3aIlli aTOMIB BiJ THUCKY 1 TeMIIepaTypH.
®opmyna Caxa.

®di3uKa BUPOKEHUX TEPMOJAMHAMIYHUX CHUCTEM. MeTonuka OOYHCICeHh TEPMIYHOTO Ta
KaJOPIYHOTO PpIBHAHb CTaHy BHUPOKEHHX cucteM. CnemianbHi MaTeMaTW4Hi QYHKLIL, sKi
BUKOPHUCTOBYIOTHCS Y INX OOUYUCIICHHSIX.

TepMoauHaMiyHI BJIACTUBOCTI EJIEKTPOHHOTO Tra3y B MeTanax. ['yCTHMHAa eNneKTpOHHMX
CTaHIB, €HEpris eJIeKTPOHHOro rasy, eHepris @epmi, TeMIlepaTypHa 3aJIeKHICTh XIMIYHOTO
MOTEHIIIay, TeMrepaTypa BUpokeHHs. TemnoemHicTs. KoHTakTHA pi3HUIIA TOTEHIIIANIB.

OCHOBHI TOJIOKEHHSI 30HHOI Teopii TBepaoro Tia. CTaTUCTHKA PYXOMHUX Ta HEPYXOMHX
HOCIiB 3apsily B HaIliBIPOBIJHMKAX. XIMIYHHMN TOTEHLIAN eNeKTPOHIB B HaIiBIPOBITHUKAX.
[Ipunnun kommeHcarii. BaacTHBOCTI BIacHUX Ta JOMINIKOBHX HAIIBIOPOBIIHHUKIB N- 1 P-THIY.
TemmneparypHa 3aleKHICTh KOHLIEHTpPAIIl HOCIIB CTpyMYy JAOMIIIKOBUX HAIiBIPOBIHUKIB.
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SABumie konaeHcarii bo3ze-EliHmTeiHa Ta fioro cyyacHi 3actocyBanHs. TemmepaTypa 6o3e-
KoHJieHcalii. Yuciio 603e-4acTUHOK Ha OCHOBHOMY €HEPreTHYHOMY PiBHI, €HEPTis, TEIJIOEMHICTb,
TUCK 003e-ra3y.

TepMonuHaMiuHI  BJIACTUBOCTI  PIBHOBQXHOTO  E€JICKTPOMArHITHOIO  BUIIPOMIHIOBAHHS.
3akonu Credana-bonbumana, Penes- J[xinca, Bina. ®opmyna [lnanka 11 crieKTpaibHOI T'YCTHHU
eHeprii BUTPOMIHIOBaHHS.

TepmoauHaMiyHi BIACTUBOCTI TBEPOTO Tijla. BHECOK aKyCTUYHMX Ta ONTUYHUX KOJIHMBAaHb B
€HEPTiI0 KOJIMBaHb 1 KOJIMBAJIbHY TEIJIOEMHICTh. Teopis TermoeMHoCTI TBepaoro Tina Jlebas. 3akoH
Hrononra-IItu. Monens TBeporo Tina Eiinmreiina.

Teopis dnykryamiii. daykryarii Ta Kopemislis IMapaMeTpiB CTaHy TEPMOJIMHAMIYHHUX
cucreM. CratuctuyHa Teopist paykryamiid. OmyKTyarii i KOpeJsisi TepMOAUHAMIYHUX BEIHYUH Y
BEJIMKOMY KaHOHIYHOMY Ta KaHOHIYHOMY aHcaMOisax. TepmoauHamiuHa Teopis QIyKTyarlii.
ImoBipHiCTE TepMOAMHAMIYHUX (GuIyKTyamid. DuyKTyalliss TeMmrepaTypd Ta IHIIUX HapameTpiB
CTaHy TEPMOJIUHAMIYHUX CUCTEM.

®i3uyHa KiHeTMKa. MeTonu JOCHIKeHHS HEPIBHOBAXHUX TEPMOJMHAMIYHHUX CHCTEM.
OpnovactuHkoBa (yHKLisS po3monainy. Bupinm kiHeTmuHoro piBHAHHA bojbiMaHa 3 piBHSHHS
JliyBimns. Interpan 3itkaens. HaOmmwkeHns yacy penakcamii. EXeKTpornpoBiHiCTh HEBUPOIKEHOTO
eleKTpoHHOrOo Trazy B Metanax. Edexkr Xomma. SBuma audysii, TemmonpoBigHOCTI Ta
TepMOEJICKTpOopyIIiitHOi cvm. [ToTik Temna, koedimieHT TeTUIONPOBITHOCTI.

AcTpoHOMiSs.

AcTtpoHoMis — QyHIaMeHTallbHA HayKa, sika BUBUae 00’ ekTH BcecBiTy Ta BeecBiT y
mizomMy. IcTopist po3BuTKy actpoHomii. ["amy3i acTpoHoMii. 3B’ 130K aCTPOHOMII 3 IHITUMU HAYKaMHU.

AcTpoHOMIS Ta acTpoJioris. 3HaYeHHS aCTPOHOMII JIst JOPMYBAHHS CBITOTIISATY JTFOAMHH.
ACTpOHOMIYHI 3HAHHS K SBHIIE KYIbTYpH.

HebecHi cBituna it HeGecHa cepa. Cy3zip’s.

3opsHi BenmuuHU. Bu3HaueHHS BiJICTaHEH 10 HEOSCHUX CBITHIL.

AcTpoHOMIs Ta BU3HAUEHHS yacy. TUIM KajleH/1apiB.

Hebecni koopaunatu. Bunumuii pyx Conud. Buaumi pyxu mnaner. 3akonu Kemepa.

BunpomintoBaHHs HeOeCHUX CBITHII. MeTOIM aCTPOHOMIUYHUX CHOCTEPEKEHb.

[Tpunuumn aii 1 OynoBa oNTUYHOTO Ta pajioTeneckona. [Ipuitmaul BUIPOMiHIOBaHHS.
3acTocyBaHHS B TEJIECKONOOYIyBaHHI JOCATHEHb TEXHIKH 1 TexHoJoriil. CydacHi Ha3eMHI i
KOCMIYHI T€JIECKOIU. ACTPOHOMIUHI 0OCcepBaTopii.

3emitst 1 Micsup. [Tnanetn 3emuoi rpynu: Mepkypiii, Benepa, Mapc 1 oro cynyTHHUKH.
[Tnaneru-rirantu: FOmitep, CarypH, YpaH, HentyHs 1a ixHi cynyrHuku, [I1yToH Ta fioro cymyTHUK
Xapon. Mari Tina COHSYHOI CUCTEMH — acTepOil, KOMETH, MeTeopu. JloCTiKEeHHS TIIaHeT 3a
JIOTIOMOTO10 KOCMIUHUX arnapariB. ETanu ¢popMyBaHHs HAIO1 IJIAHETHOI CUCTEMH.

@i3uuni xapakrepuctuku Conus. bynosa Conus Ta mxkepena Horo eseprii. IlposiBu
COHSIYHOI aKTHBHOCTI Ta iX BIUIUB Ha 3eMJIIO.

3opi Ta ix knacudikauis. [Toasiini 30pi. i3uyHi 3MiHHI 30pi. [I1aHeTHI cCUCTEMU 1HITMX
3ip. EBomronis 3ip. Heirponsi 30pi. YopHi aipu.

Monounuii lnax. bynosa amaktuku. Micue Consiunoi cucremu B [amakTuimi. 3opsHi
ckym4yeHHs Ta acomiarii. Tymannocri. [lincucremu ["amakTuku Ta ii cripagbHa CTPYKTYpa.

Cgir ranaktuk. Kazapu.

[Tpo6iemu kocmodorii. IcTopist po3BUTKY ysiBIeHb Ipo BeecBiT. [loxomxeHHs i pO3BUTOK
Bcecairy.

Jlroguna y BeecBiTi. AHTpOnHMI NPUHIMIL. IMOBIpHICTE )KUTTS Ha 1HIIKX MJIaHETAaX.

VHikanbHicTh Hamoro Beecity. [IuTanHs iCHYBaHHS 1HIIIMX BCECBITIB.
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KPUTEPII OLIIHIOBAHHA

CknanenuM € ¢daxoBe BUNPOOYBaHHS, OI[iHEHE 3a IIKajoko ouiHoK Bix 100 mo 200 Oais.
SKIo BCTYIMHUK HE CKJIaB (paxoBOro BUIPOOYBaHHsI, TO BIH OTPUMYE OIIHKY HIbk4y 3a 100 Oaris.
[TincTaBoro st GopMyBaHHS OIIHKH € TPABHIBHICTh, JIOTIYHICTH, TNIMOWMHA BIAMOBIAI, YMIHHS
aHaI3yBaTH NTPOOJIEMH, SKI CTOCYIOTBCS 3MICTy BIJIOBiJi, BUPOOJATH CaMOCTIHHI OIIIHKKA Ta
pilIEHHS 1010 PO3B’A3aHHS TAKUX MPOOIEM.

PiBenb nmpodeciitHoi KOMIETEHTHOCTI BCTYITHUKIB OLIHIOETHCSA 32 200-0aIpHOI0 IITKAJIOH:

I piBenbr — mouyarkoBuii BinnoBini BCTymHMKa Ha TEOPETUYHI MUTAHHSA EJIEMEHTApHI,
(dbparMeHTapHi, 3yMOBJIIOIOTHCS MOYaTKOBUMH YSBJIEHHSMU MPO CYTHICTh MCUXOJIOTO-MEAaroriyHmux
Ta METOAMYHUX KaTeropiil. Y BIAMOBIISMX HA MPAKTUYHI Ta TBOPYi 3aBJaHHS BCTYITHUK HE BUSBIIE
CaMOCTIHHOCTI, IEMOHCTPY€E HEBMIHHS aHAII3yBaTH AISUIBHICTh YYAaCHUKIB HaBYAIBHO-BUXOBHOTO
nporecy, NpuiMaTH pilieHHs.

Il piBenr — cepeaniii. BcTynmHUK BOJIOMi€ TIEBHOIO CYKYITHICTIO TEOPETHYHHX 3HAaHb,
MPAaKTUYHUX YMiHb, HABUYOK, 3JATHUN BUKOHYBATH 3aB/JaHHS 32 3pa3KOM, BOJIOJIIE eIEMEHTAPHUMHU
BMIHHSIMH 3/11iICHIOBATH TOIIYKOBY, EBPUCTUYHY JiSUTBHICTh, CAMOCTIHHO 3400yBaTH HOB1 3HAHHSI.

II1 piBenb — gocraTHiii. BeTynmHuK 3HA€ ICTOTHI O3HAKH TOHSATH, SBHII, 3aKOHOMIPHOCTEH,
3B’SI3KIB MK HUMH, a TaKOK CaMOCTIMHO 3aCTOCOBY€ 3HAHHSI B CTAHAAPTHUX CHUTYaIlisIX, BOJOJIIE
PO3YMOBHMH omepamisiMi (aHamizoMm, aOCTparyBaHHSM, y3arajlbHEHHSM TOIIO), BMi€ pOOHUTH
BUCHOBKM, BUIPABIATH JONYLIEHI MOMWIKU. BiAmoBinges NOBHA, mMpaBuUiibHA, JIOTiYHA,
oOTpyHTOBaHa, X04a 1if 1 OpaKye BIACHUX CYI)KCHb.

IV piBenb — Bucokmii. [lepenbavae rmmOOKI 3HAHHS 3 3arajibHOI Ta TEOPETUYHOT (I3UKH,
acTPOHOMIi; epyAMIIit0, BMIHHS 3aCTOCOBYBAaTH 3HAHHS TBOPYO, 3/iHCHIOBAaTH 3BOPOTHIH 3B'SI30K Y
CBOiil poOOTi, CAMOCTIITHO OIIHIOBATH PI3HOMAHITHI XUTTEB1 CUTYaIlil, sIBUIIA, ()aKTHU, BUABIATH 1
BIJICTOIOBAaTH OCOOMCTY IMO3UIi0. BiAmoBiAb BCTYIMHHMKA CBITYUTH PO HOTO MpaBHIBHE 1 TIMOOKE
PO3YyMIHHS CyTI MHTAaHHA MPOTPAMHOIO MaTepiany; IIHOOKE 1 apryMeHTOBaHE JIOBEACHHS
TEOPETUYHHX TIOJIOKEHB; YMIHHS IHTETPOBAHOTO 3aCTOCYBAaHHS TEOPETHYHHX 3HAHb 3 (aXOBUX
JTUCIUILTIH, BUTbHE BOJOIHHS 1 a/IeKBaTHE 3aCTOCYBAaHHS TEPMiHOJOT1I.

Tabauusa BianmoBiaHOCTI
PiBHIB miAroroBku 3Ha4eHHAM 200-0a/1bHOI KA OLiHIOBAHHS BiANOBiell BCTYNHUKIB
i/l Yac BCTYNHOT0 BUNPOOYBaHHS

PiBeHL KOMIIETEHTHOCTI IIxana Hamionansua
OIIIHIOBAaHHS |IIKaJia OLIHIOBaHHS
IHoyarkoBuii
.B1)1n0131)11 _ BCTYIIHWKa  HEBipHi, ¢dparmenTapHi, 1-99 HE3ATOBIBHO
3aCBIIUYIOTh  BIJICYTHICTb  HEpPO3YMIHHS  HPOTrpamMoOBOTO
MaTepiany B LHIJIOMY
Cepenniii
BinmoBigl  BCTYNHMKAa  BHU3HAUYAIOTBCA  PO3YMIHHSAM
OKpEeMHMX AacCleKTIB IHUTaHb IPOrPaMHOI0 Marepialy ane 100-136 3aJJOBUIBHO
XapaKTepU3yeThCs MOBEPXOBICTIO Ta (pparmeHTtapHicTio. [Ipu
IIbOMY CIIOCTEPIratoThCsl HETOYHOCTI Y BUCIIOBJICHHI JYMKH
JocrarThii
BinmoBigi BCTYMHWKA BHU3HAYAIOTHCS TMPABWIBHUM 1
INIMOOKUM  PO3YMIHHSIM CYTHOCTI MHUTaHHS HPOrpaMHOrO 137-174 noope
MaTepiajly, aje Npd I[bOMYy B HHX MAalOTh MiCIle OKpeMi
HETOYHOCTI HENPUHITUIIOBOTO XapaKTepy
Bucoxmuii
B'i,Z[HOBi,Z[i BCTYMHHKA  BH3HAYAIOTHCSA 'I‘J'II/IGOKI/IM 175-200 BiZMIHHO
PO3YMIHHSIM CyTHOCTI TUTaHHS IIPOTPAMHOTO MaTepiary
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