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MMOACHIOBAJIBHA 3AITMCKA

OcHOBHOIO MeTOI0 (haXxOBOTO0 BHUIPOOYBAaHHS € TEpeBipKa (paxOBHX 3HAHb BCTYITHUKIB B
MeXax OCBITHBOI Mporpamu OakanaBpa, BUSBJICHHS PIBHA iX 3arajibHOi (Di3MYHOI 1 METOAWYHOT
KYJIBTYpH.

@axoBe BuUIPOOYBaHHS 3 (i3MKM 1 acTpoHOMIl mependauvae mnepeBipky mpodeciiHol
IIIFTOTOBKY CTY/ICHTIB-BUITYCKHHKIB 3 OCBITHIM pIBHEM «0aKaJiaBp» /10 HABUYaHHS 32 OCBITHIM piBHEM
«MaricTp» Ta 10 pobotu 3a cremianpHicTio "®i3uk" Ta "ActpoHoMm". BOHO 103BOJISIE BCTAHOBUTH
piBeHb (I3UYHUX 3HAHH BCTYIHUKIB 1 YMIHHS BHKOPHCTOBYBAaTH iX Ha TPAKTHIN, a TaKOX
3MIIACHIOBATH MPOIEC HAYKOBUX JOCIIIKEHb.

[Tporpama ckiagaeTbes 3 ABOX YaCTUH:

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

— MUTaHHA 3 KypCy aCTPOHOMII.

[Tporpama mependavae, mo po3risia (i3UIHUX SIBUIL, MPOIECIB, MOHAThH, 3aKOHIB 1 TEOpii
IDYHTYETbCS HA 3HAHHAX, OTPUMAHUX CTYIEHTaMH 3 KypCiB LUKIY (I3MYHUX JUCLHUIUIIH.
PosrnsayBaHi NUTaHHS OPraHIYHO TOEAHYIOTBCS 3 HaBYAJIBHUM MarepiajioM acTpoHOMii Ta
KOHKPETH3YIOThCSl 3HAaHHSIMH, OTPUMAHUMH il Yac PO3B’SI3yBaHHS BIAMOBITHUX (I3MUHUX 3a1ad 1
BUKOHAHHSA Py (i3MYHHUX TaOOPaTOPHUX POOIT.

Ha ¢axoBomy BunpoOyBaHHS BCTYITHUK IIOBUHEH MIPOAEMOHCTPYBATH:

- 3HaHHA 1 pO3yMIHHS TEOPETUYHOTO Ta EKCIEPUMEHTAIBHOTO 0a3ucy cydacHoi (i3uku Ta
aCTPOHOMII.

- 3/1aTHICTh BUKOPUCTOBYBATH Ha ITPAKTUL 0a30B1 3HAHHS 3 MATEMaTHKH SIK MATEMaTUYHOTO
amapary (i3uKH i aCTPOHOMIT IPU BUBYEHHI Ta TOCTIKEHH]I (PI3MYHUX Ta aCTPOHOMIYHHUX
SIBUIIT 1 IIPOIIECIB.

- 3/1aTHICTP OLIHIOBATH MOPSAAOK BEJIMYHMH Y PI3HUX JOCHIHKEHHSX, TAK CAMO SIK TOYHOCTI Ta
3HAYMMOCTI PE3YJIbTaTiB.

- 3/1aTHICTb BHUKOHYBATH OOYMCIIOBaJbHI EKCIIEPUMEHTH, BUKOPHCTOBYBAaTH YHCEJIbHI
METOJIU JJIs PO3B’sI3yBaHHS (Pi3MYHUX Ta aCTPOHOMIYHUX 3aJ1a4 1 MOJCITIOBAHHS (PI3UIHIX
CHCTEM.

- 37aTHICTb MOJIENIIOBATH (PI3WYHI CUCTEMH Ta aCTPOHOMIYHI SIBUILA 1 IPOLIECH.

- 37aTHICTh BUKOPUCTOBYBAaTH 0a30B1 3HAHHS 3 (P13UKH Ta aCTPOHOMIT JIJIsl pO3yMIHHS Oy10BU
Ta MOBEAIHKH MPUPOJHUX 1 INTYYHUX 00’ €KTIB, 3aKOHIB iICHYBaHHs Ta eBOIoLii Beecity.

- YcBigomieHHs MpodecifHNX €eTUYHUX aCHEeKTIB (PI3UYHUX Ta aCTPOHOMIYHHUX JOCIIIKEHb.

- OpieHTanis Ha HaWBHIII HAayKOBI CTaHAAPTH - OO013HAHICTH W00 (yHIaMEHTAJIbHUX
BIIKPHUTTIB Ta TEOPiH, AKi CYTTEBO BIUIMHYJIM Ha PO3BUTOK (PI3UKH, aCTPOHOMII Ta 1HIIMX
MPUPOJTHUYNX HAYK.

Jlo KOXHOro ex3aMeHalifHOro Oulera BKJIIOYEHI: TEOPETHYHI MHUTAaHHSA; NUTaHHI
MIPUKIIQJHOTO 3MICTY; O/IHA 3ajaya.

BeTynHuKM MOBHHHI BOJIOJITH TEOPETUKO-EKCIIEPUMEHTAIbHUM 0a3ucoM (13MUHOI HAyKH,
OCHOBHMMH TOHATTSAMH 3arajibHOI 1 TEOPETUYHOT (DI3MKH Ta aCTPOHOMIi, MaTH YiTKe ySBICHHS PO
OCHOBHI (13MuHI1 Teopii, Mpo PpyHIaMeHTaNbHI (I3UYHI AOCTIAM, MPO OCHOBHI (P13MUYHI 3aKOHU 1
3aKOHOMIPHOCTI, YIiTKO BOJIOAITH (PI3UYHOIO TEPMIHOJIOTI€I0, 3HATH (i3WYHI NpPUIagd 1 METOIU
eKCIIEpUMEHTAIBHUX JIOCTIKEHb, PO3YMITH ()iI3MYHI NPUHUMOMU Jii OCHOBHHMX BHUMIpPIOBAJIBHUX
MIPUJIAJIB, BOJIOAITH HAaBUUYKaMH PO3B’A3yBaHHs (I3MYHUX 3a]a4, BOJOJIITH METOJIMKOIO 1 TEXHIKOIO
NpoBelEeHHS (I3UYHUX JOCHIJIB, TEXHIKOI TPOBEIEHHS JabopaTOpHUX poOIT 3  (i3UKH,
JIEMOHCTPYBATH TIMOOKE PO3YyMIHHS LUJIEH 1 3a71a4, 110 CTOSATH 3apa3 nepea Gpi3uKoM Ha Cy4acCHOMY
eTarli PO3BUTKY HayKH.



HOPAAOK MPOBEJAEHHS BCTYITHOTI'O BUITPOBYBAHHSA:

. BCTYITHUM 1CTIUT MPOBOASTH 3 BUKOPUCTAHHSIM €K3aMEHAI[IHHUX O1JICTiB;

. MaKkeTH eK3aMEHAIIMHUX OINeTiB 1 eK3aMeHAIllifHI BiJOMOCTI OTPUMYIOTh TOJOBH
eK3aMEHallIMHNX KOMICIH y JIeHb TNPOBEICHHS BCTYIMHOTO BHUIPOOYBaHHS; (aKT OTPUMaHHS
eK3aMEHAlIHUX MaTepiajiB TOJOBM €K3aMEHAIIMHUX KOMICii 3acBiMYYyIOTh MIiANHUCOM Y
CcreniabHUX JKypHaJax;

. 3MICT BCTYITHOTO BUIPOOYyBaHHS BiAnoBigae 3micty Ilporpamu;

. JOJIaTKOB1 TUTAHHS (DOPMYITIOIOTHCS BUKJIIOYHO BIAMOBIAHO 10 3MmicTy [Iporpamu;

. BCTYITHI BUMPOOYBaHHS MPOBOISTH TIJILKH T'OJIOBA 1 WICHHU €K3aMEHAIIHOT KOMICIi,
BH3HAYCHI HAKa30M PEKTOPA;

. MPUCYTHICTh CTOPOHHIX OCi0O (0aThKiB, BUKJIagadviB, SKi HE € WICHAMHU BiAMOBITHOT
eK3aMeHalllifHOT KoMicil) Ha BCTYITHOMY BUIIPOOYyBaHHI 3a00pOHEHA;

. BCTYITHE BUIPOOYBaHHS MPOBOJAATH HE MEHIIE JBOX €K3aMEHATOPIB, SKi OLIHIOIOTh

BI/IMOBi/Ib BCTYIMHHUKA, 3aCBIMUYIOYM il CBOIMH MMIANMMCAMH B apKyIll YCHOI BIAMOBIII, apKyii
PE3yNIbTaTIB BCTYITHUX BUTIPOOYBaHb (€K3aMEHAIIMHOMY JIMCTI) Ta €K3aMeHaIIiHI{ BIJOMOCTI;

. apKylIi yCHOI BIAMOBIAI Ta eK3aMeHAIliiiH1 JUCTU TOJIOBU €K3aMEeHAI[ITHUX KOMICiii
MOBEPTAIOTh T'OJIOBaM BiJOIPKOBUX KOMICIM MiCasi BCTYMHOTO BUIPOOYBaHHS B JI€Hb HOTO
MIPOBE/ICHHS;

. eK3aMeHalliiHi BiJIOMOCTi TOBEPTAIOTHCS A0 MPUIMAIBHOT KOMICi y IEHb IPOBEICHHS
BCTYITHOT'O BUITPOOYBAHHS, TIPO 110 3a3HAYAETHCS Y )KYPHAJi X BUAAYl 1 TIATBEPHKYETHCS MiIMTUCOM
rOJIOBH €K3aMEHAI[IHOI KOMICIT;

. JOMYCK BCTYITHUKIB JI0 BCTYITHUX BUIPOOYBaHb 3JIIHCHIOETHCS 32 YMOBU HasiBHOCTI
apKylIlla pe3yJbTaTiB BCTYITHUX BUIPOOYBaHb (€K3aMEHAIIITHOTO JINCTA);

. BCTYITHI BUIIPOOYBaHHS MPOBOASATHLCS 3TITHO 3 PO3KIIAZIOM, CKIIQJICHUM MPUUMAIBHOIO
komiciero PAI'Y;

. BCTYITHUKAM, sIKi OEpYTh y4acTh B YCHUX BCTYIIHUX BHIPOOYBaHHSX, JO3BOJISIETHCS
MaTH MpH co01 TUTBKU PYUKY;

. BCTYITHUKU OTPUMYIOTh TUIBKM OJIMH KOMILICKT €K3aMCHAIlIWHUX 3aBllaHb; 3aMiHa
3aBJlaHb HE JI03BOJIIETHCS,

. BCTYIHUKU MAalOTh TMPaBO 3BEPHYTUCS JI0 €K3aMEHATOpiB 3 MPOXaHHIM IIOJI0
YTOYHCHHS YMOB 3aBJIaHb;

. MiJ] Yac BCTYMHUX BUIPOOYBaHb HE JO3BOJISETHCS MOPYIIYBATH THUIILY, CHUIKYBaTHCS
3 IHIIMMH BCTYITHHKAaMH, KOPUCTYBATHCS CJICKTPOHHUMH, JAPYKOBAHWUMH, PYKOIHCHUMU
iHpOpMaLIHHUMU JKEepenamH;

. 3anuc BIAMOBI/II HA €K3aMeHalllliH1 3aBJaHHs 3/{1HCHIOETHCS B apKYIIll YCHOT B1ANOBII,
MiJ] IKOKO CTaBUTHCSI MiJIMUC BCTYMTHUKA, TOJIOBU Ta YJIEHIB €K3aMEHallIHHOT KOMICIT;
. BCTYIHUKHY, SIKI HE 3 SBUJIMCS HA BCTYNHE BUNPOOYBaHHS 0€3 MOBAXKHUX MPUYUH Y

BU3HAYEHUH pO3KIAJOM Yac, IO y4yacTi y MOJANbIIMX BHUMNPOOYBaHHSAX Ta B KOHKYpCI He
JIOMYCKAIOThCSA; 3a HAasBHOCTI MOBAaXHUX MPUYMH, MIATBEPIKEHUX JTOKYMEHTAJIbHO, BCTYMHHUKHU
MOXYTb OYTH JOIYIIEHI 10 MPOIYLIEHOI0 BCTYMHOIO BUIPOOYBAaHHS 3 J03BOJY BiANOBIAAIBHOIO
CeKpeTapsi NpuUiiMaabHOI KOMicii B MeKax BCTAaHOBJIEHMX TEPMIHIB Ta pO3KJIaaAy BCTYIMHUX

BUIIPOOYBaHb;
. MepecKiIaJaHHsI BCTYITHUX BUMTPOOYBaHb HE JI03BOJISIETHCS.
o OLIIHIOBAHHS BIJIOBI/I BCTYMHUKIB Ha BCTYIIHOMY €K3aMeHI 3[1CHIOEThCS YWIEHAMH

MIPEeIMETHOI KOMICii, MpU3HAa4YeHO] 3Ti/IHO 3 HaKa30M PeKTopa, 3a IIKajI0k OLiHOK BiJ 1 10 200 Gatis.
[lincTaBoro 1ist GopMyBaHHS OLIHKM € TPaBUJIBHICTh, JIOTIYHICTb, INIMOMHA BIANOBIAl, YMIHHS
aHaJi3yBaTU MpPOOJIEMH, SIKI CTOCYIOTHCS 3MICTY BIJAIMOBiAI, BUPOOJIATH CaMOCTiiHI OLIHKH Ta
pilIEHHS MO0 PO3B'SI3aHHS TAKUX TPOOIEeM.

° UYac, BiiBeIeHU HAa TIPOBEACHHS CHiBOeciiu 31 BcrynmHuKaMu — 0,25 ron. Ha OAHOTO
BCTYITHUKA (KUIBKICTh YIEHIB KOMICIi Ha OTIK (TpyIly) BCTYITHUKIB HE O1JIbIlIe TPHOX OCi0).



ITPOI'PAMA BCTYIIHOI'O BUITPOBYBAHHSA

3arajbHa Qizuka

Mexaniunuii pyx Ta Horo Buau. OCHOBHA 3a/Jadya MEXaHIKH Ta CIOCOOHW ii PO3B’s3aHHS B
kiHematuii. Pizuune TiNO ¥ MatepianbHa Touka. Cucrema BimIiky. (CrocoOM BHMIpHOBaHHS
JIOBXHMHH 1 yacy.) BiqHocHICTh MexaHiuyHOTO pyXy. Tpaektopis pyxy. PiBHOMipHU npsMoiHIHHA]
pyx. lllmsx 1 mepemimenns. [IIBuakicTs pyxy. PiBHSAHHS piIBHOMIPHOTO MPSMOIIHIHHOTO pyXy. 3aKOH
J0JaBaHHs MBHIKOCTEH. ['padiku 3a1e:KHOCTI KIHEMATUYHUX BETUYMH Bij Yacy JUIsl piIBHOMIPHOTO
MPSMOJTIHIHOTO PYXY.

HepiBaomipnuuii pyx. Cepens Ta MUTTEBA IIBUIKICTh. PiBHONpUCKOpeHuii pyx. IlpuckopenHs.
PiBussHHS  piBHOmpHCKOpeHOoro pyxy. IlIBuakicte 1 mnpoiaeHW nHUBIX TuLTa Wi 9ac
PIBHOIIPHCKOPEHOTO MPsIMOTiHIKHOTO pyXYy. ['padiku 3aiekHOCTI KIHEMAaTUYHHUX BEJTUYMH Bifl 4yacy
JUTSl pIBHOTIPUCKOPEHOTO MPSIMOJIIHIHHOTO PyXY.

Binsne manminns tin. [IpuckopenHs BuibHOro maniHHs. PIBHAHHS pyxXy HiA 4Yac BUIBHOTO
HaJiHHs T

PiBHOMipHUIT pyx MarepiadpbHOi TOYKM 1o koiy. Ilepiog i obeproBa uactora. KyroBa
HIBUJIKICTB. 3B'S30K JIIHIHHUX 1 KYyTOBUX BEJIWYHH, 1110 XapaKTepU3YyIOTh PyX MaTepiajlbHOi TOUKH 110
Koury. JIoneHTpoBe PUCKOPEHHS.

Mexaniuna B3aemonis Tii. Cuna. Buau cun y mexanini. BumiproBanns cui. JlomaBaHHS CHIL

3akonu auHamiku. [lepmmii 3akon Hetorona. IHepmianmbHi cuctemMu Bimmiky. IHepuis Ta
iHepTHicTh. Maca Ta immysnbc Tina. pyruii 3axkon Heiorona. Tperiii 3akoH HproTona. Mexi
3aCTOCYBaHHS 3aKOHIB HprOoTOHA.

I'paBiTaniiina B3aemois. 3aKOH BCECBITHROTO TsDKIHHS. ['paBitamiiiHa crana. Cuia TsOKiHHS.
Bara it HeBaromicTh. Pyx Tina, KHHYTOrO BEpTHKAJILHO Bropy. PyX Tija, KHHYTOrO TOPH30HTAIBHO.
Pyx Tina, KUHYTOTO 1]l KyTOM JIO TOPU30HTY.

HITyuni cymytauku 3emii. lepira kocmiuHa mBUAKICTh. PO3BUTOK KOCMOHAaBTHKH. BHecok
yKpaiHChbKUH yueHHX y po3BuUTOkK kocMoHaBTuKH (FO. Konnpatiok, C. KoponboB Ta iH.).

Hedopmariis tu1. Cuna npyxHocti. MexaniyHa Hanpyra. 3akoH ['yka. Moayns FOnra.

Cunu Tepts. KoedimieHT TepTst KOB3aHHS.

Pyx Tina miz Ai€ro KUIbKOX CHIL

PiBHoBara Tis. Bunu piBHOBaru TiJ1. YMOBa piBHOBAaru Tija, 110 Ma€ BiCh 00epTaHHA. MOMEHT
cwid. LIeHTp TsoKiHHSL.

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

MexaniuHa poOoTa Ta MOTYXHICTh. MexaHiuHa eHepris. KiHeTuyHa 1 moTeHUiaabHa eHepris.
B3aeMHi1 mepeTBOpeHHS MOTEHLIaNbHOI 1 KIHETMYHOI eHeprii B MeXaHIuHuX mporecax. [loBHa
MeXaHIYHa eHepris. 3aKoH 30epekeHHs eHeprii. AOCOIIOTHO MPYKHUM yaap IBOX TLI.

KonuBanbHuit pyx. YMOBM BUHUKHEHHS KOJMBaHb. BiibHI KonuBaHHs. ["apMOHIUHI
KOJMBaHHS. AMIUIITY/a, Iep1oJl 1 4acTOoTa KONMBaHb. PIBHAHHS rapMOHIYHUX KolMBaHb. Paza
KOJINBaHb.

Matemarnunuit MmasTHUK. [lepion KoiMBaHb MaTeMaTHYHOTO MasTHUKA. [IpyKuHHUIN
MasTHUK Ta MepioJ Horo koauBaHb. IlepeTBOpeHHs eHeprii mia yac KOJIMBaHb MAaTEMaTHYHOTO i
MPY>KHHHOTO MasiITHHKIB.

Bumymeni konuBanns. Pesonanc. EHepris konuBainbHOTo pyxy. (ABTOKOJIMBAHHS.)

[TomupeHHss MeXaHIYHMX KOJIUBaHb y MpYKHOMY cepenoBuini. [lomepeuni Ta mo3m0BxkKHI
xBui. JloxkuHa xBuii. [IIBUAKICTE OMIUPEHHS XBUIIb.

[Tpunnun BigHocHOCTI A. EftHinTeitHa. OCHOBHI TOJIOKEHHS CHEIialbHOI Teopii BITHOCHOCTI
(CTB). UIBuakicTs cBiTia y Bakyymi. BiHOCHICTh oHOYacHOCTI Mojiil. BiHOCHICTh TOBXHHU 1
qacy.

PensruBicTchKuil 3aK0H 10/1aBaHHS MBUAKOCTEH. B3aeMo3B's130k Macu Ta eHeprii.

OCHOBHI TMOJIOXKEHHSI MOJIEKYJISIPHO-KIHETUYHOT Teopii OyJOBH PEUOBHMHHU Ta 11 JOCIHIIHI
o0rpyHTyBaHHA. Maca Ta po3mipu atoMiB 1 Mosiekyll. Kinbkicts pedoBunu. MonsipHa maca. Ctana
ABorajpo.

BumiproBanns mBuakocTi pyxy monekyi. (Jocaix O. Ilrepna.)



[TosicnenHs 6y0BY TBEpAMX TiJI, PIAMH 1 Ta3iB HA OCHOBI aTOMHO-MOJIEKYJISIPHOTO BYSHHS PO
OyZI0BYy pEUOBHHU.

Mogens ineanbHoro rasy. l'azoBi 3akoHu. Tuck rasy. OCHOBHE DIBHSHHS MOJEKYJISIPHO-
KIHETUYHOI Teopil i1calIbHOTO Ta3zy.

PiBHaHHS cTaHy igeanpHOro ra3y. PiBuHsHHS MenzaeneeBa-Knanelipona. [3ompouecu.
(3pimKkeHHs ra3iB, iX OTPUMAaHHS 1 BUKOPUCTaHHSI.)

[TapoyrBopeHHs i koHaeHcamis. Hacuyena i HeHacnueHa mapa. Kuninas. Bomoricts moBiTpsi.
Touka pocu. MeTo i1 BUMiIprOBaHHS BOJIOTOCTI TTOBITPSI.

BrnactuBocri pinun. [loBepxueBuii HatAT piaunu. 3mMouyBaHHs. KaninspHi sBuia.

bynoga it BnactuBocTi TBepaux Tij. Kpucranmiuni i amopdHi Tijia. AHI30TpOIisS KPUCTATIB.
(YTBOpeHHst kpuctaniB y npupoji.) Pigki kpucramu Ta iXHI BIACTUBOCTI. 3aCTOCYBaHHS PIIKHX
kpuctaiiB y TexHimi. [Tomimepu: ix BractuBocTi 1 3actocyBanHs. (Hanomarepiann).

Temogi siBuma. CTaTHCTUYHUH 1 TEPMOIUHAMIYHUH MTIXOIU 0 MOSICHEHHS TETJIOBHUX SIBHIIL.
Tepmoaunamiuna piBHoBara. Temneparypa. (CriocoOu BUMIpIOBaHHS TEMITEpaTypH.)

Buytpimns eneprisa Tin. J[Ba cocoOu 3MiHM BHYTpilIHBOI eHeprii Tia. PoboTa it KiMbKiCTh
teriotu. PoboTta TepmoauHamiuHoro mpouecy. TeroeMHicTb. llepimunii 3akoH TepMOJIMHAMIKH.
AniabaTHul TIporiec.

Temnosi Mamwuuau. [lpuHnun aii TeriaoBUX ABUTYHIB. (BUTYH BHYTPILIHBOTO 3TOPSHHS.
Ju3ensb.) HeoOopOoTHICTH TEIIOBHUX MPOIIECiB. XOJIOAMIbHA MAIIIUHA.

Enextpuune none. Hanpyxkenicte enekrpuunoro nosisg. CuioBi JiHII €IeKTPUYHOIO MOJI.
HaxnagaHHst e1eKTpUYHUX M0JiB. EJeKTpudHe moie TOYKOBHUX 3apsIiB.

PedyoBuna B enexTpuuyHomy moii. [IpoBiTHMKM B eleKTpu4yHOMY moii. JlielekTpuku B
enekTpuuHOMy Toi. [lomsipuszaniss mienekTpukiB. JliedeKTpu4Ha MPOHUKHICTh pedoBUHU. (Brus
EJICKTPUYHOTO ITOJIS Ha J)KMBI OpraHi3MH. )

Pobota mix yac nepemimieHHs 3apsay B OAHOPITHOMY eleKTpocTaTudyHoMy modi. [Torentian
€JIEKTPUYHOTO TOJISL.

Pi3Huis noreHmiamnis. 3B’ 130K HAPYKEHOCT] €NEKTPUYHOTO TIOJIS 3 PI3HUIICIO MOTEHITIATIB.

EnextpoemHicTh. EnekTpoeMHICTb IIIOCKOI0 KOHJEHcaTopa. Buan konneHcaropis. 3’efHaHHS
KoHJIeHcaTopiB. EHepris enekTpuyHoro mosis. BUKopucTaHHsS KOHAEHCATOPIB Y TEXHILIL.

Enextpuunuii crpyMm. Enexkrtpuune kono. Jlxepena 1 CHOKMBadi €JIEKTPUYHOIO CTPyMY.
Enextpopymriitna cuna. 3akoH Oma ajis TOBHOTO Kojia. EJeKTpuyHI KoJIa 3 MOCTIJOBHUM 1
napajeabHUM 3’€HaHHAM MpoBiAHUKIB. PoboTa Ta MOTyXHiCcTh enekTpuuHoro crpymy. (Termnosa
nist ctpymy.) Mipu Tta 3aco6u 0e3neku mij1 4ac poOoTH 3 €IEeKTPUUYHUMH MPUCTPOSMHU.

EnextpuuHuii cTpyM y Ppi3HHUX cepeloBHINAX (MeTanax, piAMHax, rasax) Ta MHoro
BUKOPHCTAHHS.

ITna3ma Ta ii BnactuBocTi. (IIpakTruHe 3acToCyBaHHS MIa3MH)

EnextponpoBifHiCTh HaMIBOPOBIIHUKIB Ta ii BuaW. BracHa 1 JOMIIMIKOBa MPOBITHOCTI
HaIiBIPOBIIHUKIB.

EnextponHo-aipKoBUid Tepexia: HOro BIACTUBOCTI 1 3acTOoCyBaHHs. HamiBmpoBiTHUKOBHI
nion. HamiBnpoBiTHUKOBI MPUIaAM Ta X 3aCTOCYBaHHS.

CtpyM y BakyyMi Ta Horo 3actocyBaHHs. EnekTpoHHI mydku Ta iX BaacTuBocTi. EnekTpoHHO-
poMeHeBa TpyOKa.

Enextpuyna 1 marniTHa B3aeMojii. B3aemonis mpoBiIHHKIB 31 CTpyMOM. MarsiTHe moje
cTpyMy. JIiHIT MarHiTHOTrO MOJS MPSIMOTO 1 KOJIOBOTO CTpyMiB. [HAyKIis MarHiTHOrO mojs. IloTik
MarHiTHO1 THAYKIIi.

Jlist MarHiTHOro MOJsl HA MPOBITHHUK 31 cTpyMoM. Cuna Ammepa. [lis MarHiTHOro mois Ha
pyxomi 3apspkeHi yactuHkd. Cuna Jlopenuma. MomeHT cuil, 110 Ji€ Ha NPSMOKYTHY PaMmKy 3i
CTPYMOM Y MartiTHomy nouii. [Tpuniun aii enexTpoaBUryHa.

MarsiTHi BracTHUBOCTI peyoBHHH. [lia-, mapa- 1 ¢pepoMarHeTuku. 3aCTOCYBaHHS MarHiTHHX
MmatepiainiB. (MarnitHuil 3anuc iHpopmarii. BIuInB MarHiTHOTO MOJIst HA )KKUB1 OPraHi3MH.)

Enextpomarnitaa iaaykmis. ocmign M.Dapanes. Hampsm iHaykiiitHoro ctpymy. 3aKkoH
enexkTpomarHiTHoi iHaykuii. Camoinaykuis. EPC camoinaykuii. [ngyktuBHicTs. EHEpris MarHiTHOTO
TIOJIST KOTYIITKH 31 CTPYMOM.

OOepranHs TPSIMOKYTHOI paMKH B OAHOPITHOMY MAarHiTHOMY IOJli. 3MIHHUH CTpyM.



OpnepxanHst 3MiHHOTO cTpyMy. ['eHepaTop 3MiHHOrO cTpymy. Jlirodi 3HaYCHHS HANPYTH 1 CHIU
ctpyMmy. Tpanchopmartop. BupoOHHMITBO, Tiepemaya Ta BHKOPHCTAHHS EHEPrii EJIEKTPUYHOTO
CTpyMYy.

B3aeM03B’s130K €JIEKTPUYHOIO 1 MarHiTHOTO IOJIB SIK MPOSB €JUMHOIO €JIEKTPOMAarHiTHOro
OIS,

KonuBanbHuil KOHTYp. BUHUKHEHHS €IeKTPOMAarHiTHUX KOJIMBAHb y KOJMBAIbHOMY KOHTYPI.
["apMOHIYHI eJeKTPOMAarHiTHI KOJMBaHHA. PIBHSHHS €1€KTPOMAarHiTHUX TAPMOHIYHUX KOJIHBAHb.
YacToTa BIIaCHUX KOJMBaHb KOHTYpY. [lepeTBopeHHs eHeprii B KOJMBaJIbHOMY KOHTYp1. Bumynieni
KonuBaHHS. Pe3oHaHc. ABTOKOTMBAHHS.

YTBOpeHHsT 1 MOMmMpeHHS eneKkTpoMarHiTHuXx xBuiab. [ocmimu T'. I'epma. IIBuakicts
MOIIMPEHHs, JOBXHHA 1 YacToTa eneKTpoMmarHiTHOi xBuimi. Illkama eneKTpoOMarHiTHHUX XBHJIb.
BractuBOCTI €MeKTpOMAarHiTHUX XBWJIb PI3HUX Jiama3oHIB 4YacTOT. EJIeKTpoMarHiTHI XBWJII B
npuponi i texuiui. [lpunnun aii pagiorenedonnoro 3B’s3ky. PamiomoBneHHS 1 TenebGayeHHS.
Panionokarrisa. CtiibHHKOBUH 3B’ 5130K. CYITyTHUKOBE TeJeOaueHHS.

Po3BuTOK ysBIEHH PO npHpory cBiTia. [lomupenHs cBitia B pisHUX cepenoBuiax. Jxepena
1 mpuiiMaui cBitia. IlornmuHanHs 1 po3citoBaHHs cBitia. Binbusanus cBitna. (ITnocke 1 chepuune
n3epkania. Onep:kaHHsi 300paxeHb 3a JOTIOMOTOI0 J3€pKall. 3aCTOCYBaHHS J3epKail.) 3alOMJICHHS
cBiTJIa. 3aKOHHM 3aJIoMJICHHS cBiTia. [Toka3sHuk 3amomienHs. [loBHe BinOnBanHs cBiTia. (Bonmokonna
ornrtuka.) Jlin3u. I[loOymoBa 300pakeHb, ofepx)aHUX 3a jgonmomoror diH3. Kyt 30py. Onrtuuni
IpUJIAIHU Ta X 3aCTOCYBAHHS.

CBITJIO SIK €JIeKTpOMAarHiTHa XBUJIsl. KOrepeHTHICTh CBITIIOBUX XBHIIb. [HTEpdEepeHIlis CBiTIA.
IaTepdepeniiiini KapTHHU B TOHKKX IIaCTUHKAX 1 TutiBkax. (IToHSTTS mpo ronorpadiro.)

Hudpaxuis citna. [Ipunmun [oiirenca-®Openens. Judpakiiiini KapTUHA BiJ MIITHHHA,
TOHKOI HUTKH. J{udpakiiitna rparka.

Hucniepcis citina. [IpoxompkeHHs cBitia Kpi3b npu3My. HenepepBHuii ciekTp cBitia.
CnekTtpockorl.

[Monsipuzanis citia. [Ipuponue i monsipuzoBane cBiTio. (Oxep:kaHHs MOISIPH30BAHOTO
CBITJIA.)

KBanroBi BinactuBocTi cBitia. ['inore3a M. [1nanka. Csitiosi kBanTu. Crana [1nanka. Enepris
Ta iMmmysbsce ¢poroHa. Tuck cBiTia.

®oroedext. [Hocmiau O.I'. CroneroBa. 3akoHM 30BHIMHBOTO ¢oroedekty. PiBHIHHS
¢doroedexry. 3acrocyBaHHs PoToedeKTy.

Jlrominecueniis. (PoroximMiuHa Ais CBITIIA.)

KBanTOBI reHeparopu Ta ix 3acrocyBaHHs. [IpuHIMN [T KBAHTOBUX F€HEPATOPIB.

KopnyckynspHo-XBUIbOBHI yasi3M CBITIIA.

Icropis BUBUeHHs aroma. SlnepHa monens aroma. KBanToBi moctymnatu M. bopa. (Jocniau
. ®panka il'. I'epua.) EHepretuyni cranu aToma.

BumnpomiHioBaHHs Ta TOIJMHAHHSA CBITJIa aToMaMHM. ATOMHI 1 MOJEKYJISpHI CIEKTpH.
PenTreniBcbke BUIIPOMIHIOBaHHS. (3aCTOCYBaHHSI PEHTIE€HIBCHKOTO BHUIIPOMIHIOBAaHHS B Haylll,
TeXHill, MEIUIMHI, Ha BUpOOHULTBI.) CrieKTpajbHUM aHalli3 Ta HOTO 3aCTOCYBaHHSL.

MeTtoau peecTpaliii 10HI3yI04OT0 BUITPOMIHIOBAHHS.

AtomHe sapo. IIpoToHHO-HEWTpOoHHA MoAenb aroMHoro sapa. Hykmnonu. [3otomu. Snephi
CHJIM Ta 1X 0cOOIMBOCTI. POJIb €NeKTpUYHUX 1 SIEPHUX CHII y 3a0€3MeUeHH] CTIMKOCTI Sep.

®i3u4HI OCHOBH siepHOI eHepreTuku. EHepris 3B'a3Ky aToMmHoro siapa. edekr mac. Criocobu
BHUBUIBHEHHS SIIEPHOT €HEPTii: CHHTE3 JIETKUX 1 MOJAUT BAXKUX saep. AnepHi peaxmii. Jlanimorosa
peaxilist oAy siAep ypany. SnepHuii peakrop. SaepHa eHepreTuka Ta eKoJoris.

PanioaktuBHicTs. IlpupomHa 1 1mITydyHa pagloaKTHBHICTb. Buau  pajioakTUBHOTO
BunpomiHioBaHHs. Ilepion HamiBpo3magy. 3akoH pagioakTUBHOrO posmany. OTpumaHHS 1
3aCTOCYBAHHS Pa/lOHYKIII/IIB.

(Jdo3umerpis. 1031 BUPOMiHIOBaHHS. 3aXUCT BiJl 10HI3YIOYOT'O BUIIPOMIHIOBAHHSI. )

EnemenTapHi 4yacTUHKH. 3arajbHa XapaKTepUCTHKa eleMeHTapHuX yacTHHOK. (Knacudikaris
eJIeMeHTapHUX YacTUHOK.) KBapku. KocmiuHe BUIPOMiHIOBAaHHS.



Teopernuna ¢pizuka

[Ipeamet Ta MeTO TEOPETUUHOT (QI3UKH.

Knacuyna mexaHika SIK po3Ail Kypcy TeopeTHuHoi ¢izuku. Mexi 3aCTOCYBaHHS KIaCHYHOT
(HexBaHTOBOT) MexaHiku. OIS OCHOBHUX MOHAThH KJIACUYHOI MEXaHIKH.

JlocitipKeHHs pIBHSHB PyXYy 1 3aKOHIB 30€pe)KEHHS.

JluHamika cucteMu yacTUHOK. Tumnu cuit. 3akoHu 30epexeHHs. 3ajada JBOX TUL: 3B€/IeHa Maca,
PyX y IIEHTpaIbHOMY 1101, 3a1a4a Kerepa, nepepis poscisaus, popmyna Pezepdopmaa, maboparopua
cucTeMa BIJUTIKY 1 CHCTEMa BIJIJTIKY IIleHTpa Mac. MexaHiuHa nmoAioHicTh. Teopema Bipiana.

Pyx npu HasgsBHOCTI B si3€H.

Tunu B's3eit. BipryansHi nepemimenns. [lpunnun JI'AmamGepa. PiBHsiHHs Jlarpanka
MEPUIOTO POY.

[TpuHnun HaliMeHIo1 fii.

V3arajgbHeHI KOOPAMHATH Ta IIBUAKOCTI, CTaH CHCTEMH, KOHQITYypaliiiHHi mpocTip.
[aTerpanpHe GopMmyroBaHHs 3aKoHIB (izuku. OCHOBHA 3a7a4a BapiamiitHOro ynciaeHHs. [Ipunmmmn
l'aminbpToHa, piBHsAHHSA Jlarpamxka apyroro poxay. YsaraabHeHHMH iMmyibc. BmactuBocTti (yHKIiT
Jlarpan»ka, aCHMOTOTHYHA aIUTHBHICTG. [IprHIMT BigHOCHOCTI ["amises, po3mmupena (HeoHOPiaHA)
rpymna neperBopens ['amines. dynkiis Jlarpanka yactku Ta cucreMu yactok. @ynkiis Jlarpamka y
30BHIIIHBOMY TIOJ. Y3arajgbHeHa eHepris. Ys3arajdbHeHHil MOTEeHIlial, AMCHUIIAaTUBHA (DYHKIIS.
PiBHsiHHs Jlarpamka Jist HEKOHCEPBAaTUBHUX CHUCTEM.

Teopema Hbotep 1 3aKoHN 30epexeHHS.

Junamivni 3MiHHI. [HTerpamu pyxy i 3akonu 306epexenns. Cumerpii. Teopema E. Hrorep (E.
Noether). 3akonu 36epexxeHHs Ik Hachiaku Teopemu Hpotep.

Bcerym 10 Teopii KomBaHb.

OpnnoBumipHuit  pyx.  Ocouastop  noOnu3y — IOJOXKEHHs — piBHoBaru. Pyx vy
MIBUAKOOCIMITIOIOYOMY TI0JTi. 3racarodi KoJMBaHHs. BumyiiieHi konuBaHHs. Malli KOJIMBaHHS CUCTEM
3 6araThbMa CTYIEHSMHU BUIHHOCTI, BIACHI YaCTOTH, HOPMaJIbHI KoJMBaHHA. [TOHATTS mpo HemiHiiHI
Ta MapamMeTpUyHi KOJMBAHHS.

JlunaMika TBEpIOTO Tija.

Mopens TBepaoro Tina. KoopawHaTw, MIBHUAKOCTI 1 MPUCKOPEHHS TOYOK TBEPIOTO TiJA.
Marpunst nosopoty. Kyru Einepa. TeH3op 1 BeKTOp KyTOBOi WIBHAKOCTI. JlMHamiuHI 3MiHHI
TBepaoro Tina. Tenszop iHepuii. Kinetnuna enepris. Cuctema piBHSHb pyXy TBEPJIOTO TiJIa BIAHOCHO
HEPYyXOMOTO0 Ta pyxoMoro 6a3uciB.  PiBusHHA Eiinepa. [{3uru. PiBusuus Jlarpanska TBeporo Tina.
V3aranbHeH1 CUJM, y3arajbHEHl IMITYJIbCH, y3arajibHEHa €Hepria TBepaoro Tina. Omuc pyxy
TBEPJIOrO TiJ1a B CHCTEMI BIAJIIKY, 110 00epTa€THCS BIIHOCHO 1HEPIIaAJIbHOI CUCTEMH BIJITIKY.

OcHOBU MeXaHIKH CYIIJILHOTO CEPEIOBHUIIIA.

OCHOBHI TOHATTS MEXaHIKM CYLUJIbHOTO cepefoBuina. TeH30p MIBUAKOCTI AedopMariii.
PiBHsiHHS HemepepBHOCTI. TeH30p MeXaHIYHMX HANpy>KEeHb 1 3aKOHU 30€epexeHHs IMIyJlbca Ta
MOMEHTa iMmmynbca. PiBHsAHHSA ans eHeprii. Bektop YMoBa. PiBHSHS pyxy ieajibHOi PiJUHH.
Crauionapna Tteuist 1 iHTerpan bepnymm. Teopema TomcoHa mnpo 30epekeHHS LUPKYIALIi
mBuAKocTi. [ToTennianpHa Teuis. Hectucnusa pinvHa. 3ByKOBI XBWIIL B piIMHAX Ta ra3ax. PiBHAHHS
Hap’e-Ctokca. JlaminapHa 1 TypOyJieHTHA Teuli B S3K01 piIUHH.

PiBasHHS [aminbTOHA.

[TeperBopenns Jlexanapa. @ynkiis ['aminsTona. PiBHsHHS ["aminsToHa. DyHKITIS ["aminbToHA
gk eHepria cuctemu. Ilpuxmagu. Pazosuii mpoctip. Pas3oBi Tpaektopii. Teopema JliyBimuis.
Bapianiiinuit npuHIun A piBHSIHb [ amMinbTOHA.

Kanoniunuii popmanizm.

Hyxxku [lyaccona, ix BmactuBocti. Teopema [lyaccona. 3B s30k myxok [lyaccona 3 3akoHamu
30epexenns. Kanoniuni nepersopenns (KII). ITpuknaau. Baactusocti KII. KII mis ocummnsitopa.
3aranbHUM TAXIA 0 Teopii KaHOHIYHMX MepeTrBopeHb. Meton [Mamimbrona-fAko6i. Ilpuknagu
3actocyBaHHA. 3MiHHI “His-kyT” . [Ipukmnanu. Aniabatiuuni iHBapianTH. ONITHKO-MEXaHIYHa aHAJIOT 1.

PensTuBicTChKa KiHEMATHKA.

di3uka i reometpis. [IceBnoeBkiiioBa cTpyKTypa npocropy-dacy. InrepBan. CBiToBuil KOHYC
nonii. [leperBopenns JlopeHia sk Hac110K 1HBAPIaHTHOCTI 1HTEpBaiy, X (i3U4YHA Ta F€OMETPUYHA
inTepnperamis. Hacminku mneperBopenb Jlopenma. I[IpuHIMD BiTHOCHOCTI AK BiJOOpa)KeHHs



TMICEB/IOCBKIIIIOBOI  T€OMETpii mpocTopy-yacy. 4—BeKTopu: 4—paaiyc-BeKTOp, 4—IIBUAKICTb, 4—
IIPUCKOPEHHS, IEPETBOPEHHS 4—BEKTOPIB.

PensruBicTehka quHAaMIKa.

Jlist 17151 BiTBHOI 4acTKU. PensTHBICTCHKI iMITYITbC 1 eHeprist. 4—iMmyibc. PiBasaHs ["amMiabTOHA-
SIxo0i BibHO1 yacTku. B3aemonis B Teopii BigHocHOCTI. DyHKiis Jlarpanka sk 4OTHUPUBUMIPHHNA
cKaJsIp. 4—cuiia Ta ii mepeTBopeHHs. 3B's130K 4—cuiu 1 4—imnyabsca. PiBHsHHS MinkoBcbkoro. Jlis i
¢bynkuis Jlarpamxka 3apsga B 3aJaHOMY €IIEKTPOMArHiTHOMY TOJMi, 4-TIOTEHIiasl, DPiBHSIHHS
laminbToHa-AK006i. IHBapiaHTHICTH ¢a3u EJIESKTPOMATrHITHOI XBWJ, 4—XBHJIBLOBUW BEKTOP,
MEPETBOPEHHS YaCTOTH 1 3—XBUIIOBOT'O BEKTOPA.

ExcniepuMmeHTaibHI OCHOBM 1 MareMaTtuyHe (GOpMYITIOBaHHS (yHIaMEHTAJIbHUX 3aKOHIB
KJIACHYHOI €JIEKTPOJHMHAMIKH.

3akon Kynona. [Ipunnun cynepnosuttii. Ctpym. [aaykiis maraitaoro nosis. Cuna, 1o i€ Ha
CTpyM B MarHiTHOMY moJii. 3akoH bio — CaBapa. 3akoH Ammnepa 3akoH €JIeKTpOMarHiTHOI 1HYKIIii.
Enexrpopymuiiina cuna. PIBHSAHHS KIacCU4HOI €JIeKTPOIUHAMIKH Yy BakyyMi. CHUCTEMH OIMHUIIb.

MikpocKkomiuHi Ta MaKpOCKOIIYHiI piBHAHHS enekTpoauHamiku. [lonspusanis cepenoBuiia,
3B’si3aH1 Ta BUIbHI 3apsau. Enexktpuuna iHaykuisa. HamarnidvyBanHs cepeoBHILA, MOISpU3ALIHHAN
CTpYM Ta CTPyM HaMarHiuyyBanHs. HanpyxeHicTe MarHiTHOTO 1oJisi. PIBHSAHHS HeTlepepBHOCTI. 3aKOH
30epexeHHs enekTpuyHoro 3apsany. Cuna Jlopenua. 3akon 30epexenHs eHeprii. O0'eMHa rycTuHa
eHeprii enmexTpomarHiTHOro mois. Bekrop [IloiinTiHra. 3akoH 30epeXeHHS IMITYJIbCY.
MakcBeniBCbKUI TEH30p HATATY. 3aKOH 30€peXEeHHSI MOMEHTY IMITYJIbCY.

Enexrpocraruka. Ckanspauii noreHiian. HampyskeHicTs enexkTpuaHoro moist. Teopema [Mayca.
PiBusnus Jlamnaca i piBusHHs [lyaccona. Meronu po3B’si3yBaHHS 3a7au €J1eKTPOCTAaTHKU. Po3kian
CKJIIPHOTO MOTEHIIaTy 10 MyIbTUIONAX. Enexrpuunuit qumons. KBanpynons. Exepris nunons y
30BHIIIHBOMY MOdi. JlUmosb-aumnonbHa B3aeMosis. EHepris cucteMu 3apsKEHUX HPOBITHUKIB.
€MHICTB.

Marnitoctatuka. Bektop MaraiTHoi iHaykuii. Bekropuuii norenmian. Po3kian BEeKTOpHOTO
MOTEHIiaTy 10 MynbTUMNONsAX. CKaJXspHUI MarHiTHUM noreHmian. EHepris MarHiTHOrO MO JUISA
MarHitoctaTuuHux siBuil. KoedimienTn B3aeMHoi Ta camo iHAYKIii. MarnitHuii nunons. Exepris
Mar"iTHOrO JUIOJS y 30BHIIIHHBOMY MAarHiTHOMY IoJii. MarHiTHa JUNOJb-IUIOJIbHA B3a€EMOJIS.
B3aemonist cucteMu cTpyMiB 13 30BHIIIHIM MarHiTHUM nojieM. ['ipomarsithe BigHomeHHs. Teopema
Jlapmopa.

BunpomiHiOBaHHS Ta MOIMIKMPEHHS €JIEKTPOMAarHiTHUX XBUJIb.

Kani6pyBanbHa iHBapiaHTHICTh piBHSHb MakcBena. Kami6pyBanns Jlopenua. Kymona 1
lNaminbToHa. 3ami3HIOBANIbHI Ta BUMEPEIKAIOY1 TOTEHITIAH.

Crnekrpanbuuil po3kian. CrekTpanbHUA Ta KYTOBUH PO3MOALT €HEprii BUIPOMIHIOBAHHS.
ITnocka MoHOXpOoMaTH4Ha XBWIsA. 3akoH nucnepcii. [Tonspusaris, IHTEHCUBHICT €I€KTPOMarHiTHOI
XBUJII. 3B'30K MK €HEpTi€lo i IMITyJIbCOM IUIOCKOT €IeKTpOMarHiTHo1 XBuil. EnekTpomaruithe mose
SK CYKYIHICTb FapMOHIMHUX OCUWJIATOPIB. Bupas eHeprii, iMIyJabCy Ta BEKTOPHOTO MOTEHILAy
4yepe3 KOOPJAMHATH Ta IMITYJIbCH OCHUJISITOPIB €JIEKTPOMATHITHOTO TTOJISI.

EnextpomarHiTHe mojie Ha BeNMKIM BijacTaHi Bif Jokepena. KyroBuil Ta crekTpaibHHUN
PO3TMOMAIT eNeKTPOMArHiTHOTO BHUIPOMIHIOBAHHSI 3a/IaHUM CTPYMOM. EJexTpudHe AumonbHe i
KBaJIpyMNOJIbHE MarHiTHE JUIOJIbHE BUIPOMiHIOBaHHA. EnekTpoMaruiTHe nose B OJMKHIHN Ta AaibHINA
30Hax. EnekrpomaruiTHe moie 3apsiny, skuil pyxaerbes npuckopero. [lorenmianu Jlienapa-Bixepra.
Enepris, BUNPOMiHIOBaHA YaCTHHKOIO, 110 PYyXa€ThCsl MPUCKOPEHO.

Po3cignHs enekTpomarHiTHUX XBuib. EdextuBHuil nepepis poscisuus. @opmyna TomrmcoHa.
Peakis BunpomintoBanHs. PagiamiiiHa mmpruHa CeKTpaabHUX JTiHIH.

Judpakiis enekTpomarHitHux XxBuib. @opmyna I'pina. Judpaxiiis aiHIHO MOISpU30BaHOT
XBHJII Ha KPYTJIOMY OTBOPI.

OcHoBH crieniajabHOI Teopii BITHOCHOCTI.

ExcniepuMmeHTanbHI OCHOBHU crieliayibHOi Teopii BiHOCHOCTI. AGeparis 3ipok, gociig Pi3o.
[leperBopennst Jlopenna. Hacninku 3 neperBopens Jlopenua. IlpaBuio gogaBaHHS IIBUIKOCTEH.
YoTupuBUMIpHUI BEKTOp Ta HOro MepeTBOpEHHs NMpH Mepexoji Bif OJHi€l A0 1HIIOI iHepIiiHOT
cuctemu BiUTIKYy. [IpocTopoBo-uacoBuii iHTepBas KoBapiaHTHI Ta KOHTpaBapiaHTHI KOOpPJUHATH.
Ckanspauii 100yTOK YOTHPHUBEKTOPIB, HOTro iHBapiaHTHICTh BiHOCHO mepeTBopeHb JlopeHua.
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YoTupuBEKTOp TYCTUHU CTpyMy. PiBHSHHSA HemepepBHOCTI. YOTHPUBEKTOP MOTEHIIATY, PIBHAHHS
mist Heoro. KamibpyBanus Jlopenma TeH3op enekTpoMarHiTHOro mojs. PemsaruBicTchka
KOBapiaHTHICTh piBHsAHb MakcBemna. [leperBopennst Jlopenna st mosmiB. [HBapiaHTH TeH30pa
esiekTpomarHiTHoro nosst. Egexr [Jonmnepa. KoBapiantHicTs Bupa3sy i cuiin JlopeHna

PensruBicTchka MexaHika. PiBHSIHHS pyXy B cnemiainbHiil Teopii BigHOCHOCTI. HoTHpHUBEKTOD
MIBUJIKOCTI, IMIYJbCy, cwid. EHepris uactunku Posman yactuHOK. PenmstuBicTChKa (QyHKITIS
Jlarpamxa Ta ['aminerona. [TpuHImn HaltMeHIIOT il U1 €IEKTPOMArHiTHOro mostst. [arerpan mii ais
CHCTEMH, KA CKJIAJIA€ThCs 3 YACTHUHOK 1 MOJIsl. TeH30p eHeprii iMITyJIbCy eJIEKTPOMArHiTHOro Mo ™.
3akoH 30€peKCHHS EHEePrii Ta IMITYJIBCY.

EnextpoanHamika CyIIBHOTO cepeJOBUIIA

Hienextpuku. Bextop monsipusanii. Bextop enexrpuunoi inaykuii. TeH30p MOIIPU30BHOCTI.
Marnetuku. Bexktop HamarnideHHs. Ilonsipusanis HenojsipHUX [ieseKTpukiB. JlokanpHe moe.
®opmyna Knaysiyca — Mocotti [Tonspu3ariist moJasipHUX Ai€TIEKTPUKIB Y MOCTIHHOMY EIEKTPUIHOMY
nomi. Jlucmepcis mieNneKTpUYHOT MPOHMKHOCTI. 3B’SI30K MK JICJIEKTPUYHOIO Ta MAarHiTHOIO
MPOHUKHOCTSIMH W EHEpri€lo, sKa MOTJIMHAEThbcd B cepenoBuii. CriBBigHomeHHs Kpamepca —
Kponira. YactoTHa aucrnepcis rasy i3 3apsaKeHUX rapMOHIHHUX OCIHIIATOPIB.

@DeHOMEHOIIOTIYHA TEOPist MOMUPEHHS eIEKTPOMATHITHUX XBUIIb.

ITnocki xBWJIlI B JielleKTpUKaxX. XBHJIbOBE pIBHAHHA. Ilmocka MOHOXpOMAaTHYHA XBMJIS.
XBunboBuil BekTop. JucnepciiiHe piBHsAHHA. ®a30Ba MIBUAKICTH E€IEKTPOMArHITHOI XBHIIL.
CriBBiIHOIICHHS] MIXK aMILTITYyJJaMH HaIlPYXEHOCTEH eNeKTPUYHOI0 Ta MarHitHoro momiB. [ToTik
eHeprii enmexkTpomarHiTHOI XBwii. [lonmsipu3amiss eJIEKTPOMAarHiTHUX XBWJIb. llommpeHHs
€JIEKTPOMArHiTHUX XBWJIb y JUCIEPryrodoMy cepefoBuili. ['pymoBa mBuakicT. BinOutrts it
3aJIOMJICHHSI €JIeKTPOMAarHiTHUX XBHiIb. @opmynu Openens. KoediieHT BIZOUTTS Ta MPOXOIKESHHS.
Kyt bprocrepa. IloBHe BHyTpinIHe BitOUTTA. [lomupeHHs enekTpoMarHiTHUX XBUiIb y IPOBIIHUKAX.
[TommpeHHsT €IeKTPOMArHITHUX XBHJIb B aHI30TPOITHOMY CEpEIOBHINI. 3BHYaiiHA Ta HE3BUYalHA
xBwii. ['eomerpuuna ontuka. EfikoHansHe HaOmmxkeHHsa. BunpomintoBanHs YepenkoBa — BaBuiioBa.

EnextpomarHiTHe mojie y XBUJI€BO/IaxX Ta pe3oHaropax. [lonmepedHo - MaraiTHi Ta MomepeyHo -
€JIEKTPUYHI XBUJIl. ENeKTpOMaruiTHi XBuii B MIPSIMOKYTHOMY XBUIJIEBOI. [IpssMOKyTHHMIA pe30HATOD.

KBazicramioHnapHi eJeKTpOMAarHiTHI MOJs.

YMoBH  KkBazicramioHapHocTi. KBasicramioHapHi sBUIa B JIIHIHHUX [POBIJIHUKAX.
Kgazicramionapue HaOmwkeHHs s MarHiTHOro moyis. CkiH — edekr. MarHiTHUH pe30oHaHC.
ITpaBuna Kipxroda*. Jlosri niHii.

PiBHSIHHSI MarHITHOI T1APOJAMHAMIKU JUIsl HECTUCIUBOI piquHu MarHiTHe uncno PeitHomnbca.
[TommpenHs 30ypeHs B i7ieaIbHOMY IPOBIAHOMY CEpPEIOBHIL, K€ 3HAXOUTHCS B MAarHITHOMY TIOJII.
AnbdBeniBcbki xBuil. Teuis ['apTmana.

Ilepexin Bij KBaHTOBOi MexaHikM A0 KiacuuHoi. KBasuknacuune HaOmkeHHs. [IpaBuia
kBaHTyBaHHs bopa-3oMMmepdenba.

Pi3Hi mpeacTaBiIeHHs BEKTOPY CTaHy Ta OlepaTopiB. 3arajibHa T€Opisl YHITApHUX MEePETBOPEHb
VHiTapHI NEepeTBOPEHHs, 110 BIAMOBIIAIOTH 3MiHI CTaHy 3 4acowm; mpezactaBieHHs [llpeninrepa,
laiizenOepra Ta B3aemofii. PyX y KyJOHOBCHKOMY IOJIi, AUCKPETHUH Ta HENEPEPBHUN CHEKTPU
(ceminap).

Cnin Ta moHATTA cniHopa. CHiHOpPH BUIIMX PaHTiB. 3B’S30K CIIIHOPIB 3 TeH30pamMu. MaTpuiii
[Tayni. Piasunsg [aymi.

Teopis 30ypeHb B CTallioOHApHUX CTaHax 3 TUCKPETHUM crieKTpoM. Teopist 30ypeHb npu HasiBi
IBOX OJM3bKUX piBHIB. Teopis 30ypeHb npu HasBi BUpopkeHHa. Metoj Pitua (ceminap).

ﬁMOBipHiCTb JUIS TIEPEXOIB 3 OJJHOTO KBAaHTOBOTO PiBHA HA 1HIIWK. AfiabaTH4HE Ta parToBe
BKJTIOUEHHS B3aemoii. [lepexoau mi aiero mepioguyHOro 30ypeHHs.

[IpaBuna BigOopy Ais BUIPOMIHIOBAHHS Ta TOIJMHAHHSA CBiTHa. MyJIbTHIONBHE
BUIIPOMiHIOBaHHS. Yac uTTs 30yI)KEHHOTO CTaHy Ta mMpuHa eHepreTuyuHoi JiHii. Egpext HTapka.

[TpuHIMO TOTOXHOCTI Ta OOMiHHAa B3aeMoAis. Teopissi OCHOBHOTO CTaHy aToMa 3 JIBOMa
esleKTpoHaMu. 30y/IKEHUI CTaH aToMa rellilo: OpTO Ta maparesiil.

Po3paxyHok aToMHUX piBHIB MeTo10M XapTpi-Poka (METO caMOy3TrOIKEHOTO TOJI).

Bropunne kBaHTyBaHHS 0030HHOrO Ta (epmioHHoro mnoiiB. IlpencraBneHHs uucen
3aIlOBHEHHS TAPMOHIYHOTO OCLUIIATOPA.
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OcHoBu pensTuBicTchkoi Teopii mossa. JliicHe Ta komriuiekcHe mnoist Kueiina-I'opaoHa,
BEKTOPHE I0JI€, EJICKTPOMArHiTHE MOJIeE.

PiBusnns /[lipaka. BinpHuii pyx naipakoBcbkoi uyacTHHKH. KamiOpyBanbHUIl NmpUHUIUI Ta
BKJIFOYEHHS €JIEKTPOMArHiTHOro mois. ENeKTpoH B 30BHIIIHBOMY €JIEKTPOMAarHiTHOMY IOJIL.
MarniTHUN MOMEHT €JIeKTPOHA.

3apsioBe crnpspkeHHs. YacTuHka Ta aHTHYAacTHHKA. [ToHATTS mipakiBchkoro “mops”. Teopist
Jlipaka Ta TOHKE PO3LICIJICHHS B aTOMi BOAHIO. JIeMO1BChKUil 3CYB.

BropunHe kBaHTyBaHHs 0030HHOrO nojs. IlepecTaHOBOYHI CHIBBIIHOIIEHHS ISl HOJIbOBUX
orepatopiB. OnepaTopy HaApOKEHHS. 3HHILNEHHS Ta Ynciaa 4acTHHOK. OCcOOIMBOCTI KBAaHTYBaHHS
€JIEKTPOMArHiTHOIO HOJISL.

BropunHe kBaHTyBaHHS ()EPMiIOHHOTO TIOJIS.

[Ipy>xHE po3CIIHHS YaCTHMHOK 0€3 CriHa.

@Oynkuis I'piHa 118 BiUTbHOI 4YacTUHKM. AMIUTITYHa po3cisiHHSA. BoOpHIBCbKHM  psj.
Hudepenniiinnii nepetud. Teopis po3cisHHS B OOpHIBCbKOMY HaOmvkeHHI. KBaHTOBWIA BUBIiZ
dbopmynu Pezepdopaa (ceminap).

Mertoa napuianbHux XBuib. [TonsaTTa S-matpuni. @a3osuii 3cyB. Ontuuna teopema. [IpyxHue
PO3CISIHHS IOBUTPHOT YaCTHHKH Ha CPepUuHiil TOTCHLIWHIHN sIMi, JOBXKHHA PO3CISTHHSL.

Poscisnusa Ha chepuuyHOoMy noTeHIiHHOMY 6ap'epi. Edextn 0OMiHy npu po3CisiHHI OTHAKOBUX
9aCTUHOK. MOTIBChKE PO3CIsTHHSL.

OO0'exT, mpeaMeT 1 METOAW TEPMOJWHAMIKM Ta CTaTUCTUYHOI (izuku. ITloHATTS
TEPMOJMHAMIYHOI CHCTEMH. |HTEHCHBHI Ta EKCTEHCHBHI IapaMeTpH CTaHy. TepMoaWHaMidHi
MOTEHIIIaJU Ta X 3aJIeKHICTh BiJ] MapaMeTPiB CTaHy CUCTEMHU.

HynwoBe Hauano tepmoanHamiku. PiBHOBaxkHmii cran. Temmeparypa.

[IpuHIKIT €KBIBaJICHTHOCTI MEXaHIYHOT poOOTH Ta TerutoTH. [lepie Havaao TepMOIUHAMIKHY.
BHyTpimHs eHepris TepMOIUHAMIYHOI CUCTEMHU.

PiBHOBaXkHI (3BOpOTHI) Ta HEPIBHOBaXKHI (HE3BOPOTHI) mpolecu. AmiabaTHUHUN TIpOIIeC.
[Monsarts entpomii. Jlpyre Havajgo TEPMOIAMHAMIKH IJIsi PIBHOBOKHHUX mpoueciB. OO4HCcIeHHS
KoeillieHTa KOPUCHOI Iii TEIUIOBUX MamuH. [lpyre Hayaio TEpMOAMHAMIKHU U HEPIBHOBAKHHX
npoueciB. Hepisricts Kiaysiyca.

TepMmoauHaMiyHi cHCTeMH 31 3MIHHMM YHCIOM YacTUHOK. Di3WYHMNA 3MICT XiMIYHOTO
noreHuiany. CniBBigHoueHHs [{rorema-I'166ca. Ynciao He3aneXHUX HapaMeTpiB CTaHY CUCTEMH.
3anexHICTh TEPMOJUHAMIYHHUX TOTEHI[IATIB BiJ] YUCJIa YACTUHOK.

HeoOxiaHi Ta 10CTaTHI YMOBH TEPMOAMHAMIYHOT pIBHOBAar OJJHOKOMIIOHEHTHUX 130IbOBAHUX
cucreM. TemnoBa piBHOBara. MexaHiuyHa piBHOBara. XimiuHa piBHoBara. HemoBHa piBHOBara.
JlokanbHa piBHOBara.

MogenoBaHHsl TepMOJMHAMIYHUX MpoleciB B TepMoauHaMili. OCHOBHE pIBHSIHHSA
tepmoauHamiky. CriBBigHomeHHs MakcBeiuia. TepMmiuHe Ta KalopiuHe piBHAHHS CTaHy. Y MOBa iX
CYMICHOCTI. 3aCTOCYBaHHS TEPMOJIMHAMIKH JJIsl JOCIIPKEHHS aTOMHOTO 1/1€aJIbHOTO ra3y Ta 1HIIMX
TEPMOJIUHAMIYHUX CHUCTEM.

ITponec Ixxoyna-Tomcona. Temnepatypa inBepcii as razy Ban-nep-Baanbca.

[Tapanoxc I'166ca.

Tpete Hauano TepMOAMHAMIKY Ta HACIIJKHU 3 HHOTO.

OCHOBHI TMOJIO)KEHHS CTaTUCTUYHOI (Pi3uku. CTATUCTUUHUN METOJl BUBYEHHS BJIACTUBOCTEH
MaKpOCKOIMIYHUX cUCTeM. MIKpOCTaHU Ta MaKpocTaH cucteMu. Eproanyna rinoreza. CTaTUCTUYHUN
aHcamOib. YcepenHeHHs o aHcamb6ito. ['ycTrHa HMOBIpHOCTI MikpocTaHiB. PiBHsHHS JliyBULIS.

MikpokaHoHIYHHMI aHcamMOib. MikpokaHoHIYHHMN posnoain ['166ca. TepmoauHamiyHa Bara
CTaHy CHUCTEMH i3 3aJJaHIMH BHYTPIITHBOIO €HEPTi€0 Ta YACIOM YacTUHOK. [IpuHimm Bombivana.
Oco6aMBOCTI AOCIIPKEHHS KIIACHYHUX CUCTEM.

Meton (bonpimMana) OOYMCIIEHHS TEPMOJAMHAMIUHUX [apaMEeTpiB  MIKPOKAaHOHIYHHUX
aHcaM0iiB. 3acTocyBaHHA MeToAay bonbliMaHa i JOCHIIPKEHHS BJIACTHBOCTEH AaTOMHOTO
17IealIbHOTO ra3y, Ta IHIINX KJIACUYHUX 1 KBAHTOBUX CHCTEM.

Kanoniunuii ancam6ib. Kanoniunuii po3noain ['i066ca. CraTucTuyHMii iHTErpal i CTaTUCTUYHA
cyma. YpaxyBaHHSI TOTOKHOCTI YaCTHHOK. 3B'I30K BUTHHOI eHeprii I'enmpMrosibia 31 CTaTUCTUYHAM
1HTErpajoM 1 ctaTUCTU4HOIO cyMoto. Meron (I'i60ca) o0unciIeHHS TepMOIMHAMIYHUX HapaMeTpiB
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KaHOHIYHMX aHcaMOIliB. 3acTocyBaHHsI MeTtoay [160ca st TOCHiIKEHHS BIACTUBOCTEH aTOMHOIO
11€aIbHOT O ra3y, IHIINX KJIACUYHUX 1 KBAHTOBUX CHUCTEM.

OCHOBHI MOHATTS PIBHOBA)XHOT KBAaHTOBOI CTaTHCTUYHOI (Pi3uku. CTaTUCTHYHUIA omeparop i
MaTpulld TYCTHHH HWMOBIpHOCTI MikpocTaHiB. PiBHsHHs Helimana. KBanTyBaHHs eHeprii
MOCTYIAIBHOTO PYXY aTOMIB 1/1€aIbHOTO rasy.

Benukuii xaHoHiuyHWN aHcamOnb. Benukuit kaHoHiyHME posmoxin [1060ca. Benuka
cratucTuyHa cyma. Omera-moTeHuian, Horo 3B'S30K 3 BEIUKOI CTATHCTUYHOIO CYMOIO, 1HIIMMHU
TepMOJAMHAMIYHUMHU ToOTeHIiasaMu. OOYHCIIEHHS OMETra-rnoTeHIlialy 1 PIBHSHb CTaHYy aTOMHOTO
i7IeaTbHOTO Ta3y 31 3MiHHUM YHCIIOM YaCTHHOK.

CratuctuyHa Teopis BUPOMKEHHX cucTeM. OOUMCIIEHHS BEIMKOi CTaTUCTUYHOI CyMHU JUis
ancambmio ¢epmioHiB. Posnonin ®epmi-/lipaka. OO0unCIeHHS BETUKOI CTATUCTUYHOI CYMHU IS
aHcamOro 6030HiIB. Po3monin boze-EitHmreiitna. CTaTUCTUYHO HEBUPODKEHUW Ta3, PO3MOALT
Makcemna-bonpiiMana. XBUIIbOBI Ta KOPITYCKYJSIPHI BJIACTMBOCTI YAaCTHHOK Y BUPOKEHHX Ta
HEBUPOKEHUX CUCTEMAX.

BrnactuBocti MonekynsapHUX ra3is. TepMoanHaMiuHi BIACTUBOCTI HEBUPOPKEHOTO 1/1€JIbHOTO
ra3y, L0 CKJIAJa€eTbCsi 3 JBOXAaTOMHUX MoOJIeKyJd. ElekTpoHHa, mocTynanbHa, KOJHMBajbHAa Ta
o0epTalbHa YaCTUHH CTATUCTUYHOI CyMH. BrummB o0epTalbHOrO Ta KOJHMBAJIBHOTO pyXy Ha
TeIUI0EMHICTh. OCOOIMBOCTI CUCTEMU MOJIEKYII, 1110 CKJIaJal0ThCs 3 OJHAKOBUX aToMiB. BiactuBocti
OpTO- Ta apaBOIHIO.

TepmoauHaMiyHi BIACTUBOCTI HEBHUPOKEHOI'O 1/1€AJIbHOTO Ta3zy, IO CKJIAJA€eTbes 3
0araToaTOMHIX MOJICKYIL.

TepmoanHaMiuHi BIacTUBOCTI peanbHOro ra3y. Kondirypauniituuii interpan. PiBHSHHS cTany
y BUTJISZI BipiaJIbHOTO PSAIy 3a CTENEHAMHU rycTUHH. PiBHsSHHS ctany Ban-nep-Baanbca. 3B's30k
JIpyroro BipianbHOro KoedimieHTa 3 mapaMeTpaMyd MIKMOJIEKYJISIpHOI B3aemoii. ExpanyBaHHS
Hebast. Teopis [leOast- Xrokkes.

TepMonnHaMiyHi BIaCTUBOCTI PEUYOBHHHM Y 30BHIIIHHOMY 1OJ1. TepMoauHaMidHa piBHOBara y
30BHIIIHBOMY 10JTi. TepMOoAMHAaMI4HI BIaCTUBOCTI PEYOBUHH B EIIEKTPHYHOMY 1 MAarHITHOMY TOJISIX.
Bekrop nonspusauii, popmyna Jlanxesena. Ilonspu3zoBHICT Ta NapaMarHiTHa CIPUHHATIMBICTS.
3B'130K MIXK SIBUIIEM €JIEKTPOCTPUKIIII Ta m'e30ePexToM. AnliabaTHuHEe pO3MarHiyyBaHHs K METO]
OTPUMaHHS HU3bKUX TEMIIEpATyp.

Cucremu 3 BiJl'€MHOIO a0COJIFOTHOIO TEMIIEPATYPOIO.

di3uka rerepodazHux OaraTOKOMIOHEHTHUX cucTeM. Pa3oBa piBHOBara. YMoBH (ha3oBoOi
piBHOBaru B rereporeHHiil cucrtemi. [lpaBuno ¢a3 T'ibca. Knacudikamis ¢azoBux mnepexois.
PiBusanns Knaneiipona-Knaysiyca. Tuck HacuueHoi mapu Haj TBepauM TijoM. PiBusuusa Ependecra
JUist (pa30BUX TEPEXOMAIB JAPYTroro pojay. YMOBH XIMIUHOI piBHOBArv. 3aKkoH Ait0uux Mac. Teopis
Jucolianii TBOXaTOMHHUX MOJIEKYIL.

lonizamiitHa piBHOBara. 3ajeXHICTh CTYIEH1 10HI3aIlli aTOMIB BIJl TUCKY 1 TeMIEpaTypH.
®opmyna Caxa.

®di3uka BUPOKEHUX TEPMOIMHAMIYHUX cucTeM. MeToauka oOYMCIeHb TEPMIYHOTO Ta
KaJOpPIYHOTO PIBHAHb CTaHy BHUPO/KEHMX cucTeM. CremiaabHi MaTeMaTW4Hi (QyHKIii, sKi
BUKOPHUCTOBYIOTHCS Y IIUX OOUYUCIICHHSIX.

TepmoauHaMidHi BIaCTUBOCTI €JIEKTPOHHOTO a3y B MeTanax. | 'yCTHHA €JIeKTPOHHUX CTaHIB,
€Heprisi eJIeKTpOHHOro raszy, eHepris depmi, TemrepaTypHa 3aj€XKHICTh XIMIYHOTO MOTEHIIaNy,
Temreparypa BUpokeHHs. TernoemHicTb. KoHTakTHa pi3HUII TOTEHITIAIB.

OCHOBHI MTOJIOXKEHHS 30HHOI Teopii TBepaoro Tiia. CTaTUCTUKA pyXOMHUX Ta HEPYXOMHUX HOCIIB
3apsily B HamiBNPOBiIHUKAX. XIMIYHUM MOTEHIia]l €JIeKTPOHIB B HamiBIPOBITHHKaX. [IpuHIIMI
KOMITeHcarlii. BracTHBOCTI BIacHUX Ta JTOMINMIKOBUX HAMIBIPOBIIHUKIB N- 1 pP-tumny. TemmneparypHa
3aJIeKHICTh KOHIIEHTpallii HOCIiB CTPyMY TOMIIIIKOBUX HariBIPOBITHUKIB.

Asume xouaeHcarii bose-EiinmTelina Tta iloro cy4acHi 3actocyBaHHs. Temmeparypa 0o3e-
KoHeHcanii. Yucno 603e-4acTHHOK Ha OCHOBHOMY €HEPreTMYHOMY PiBHi, €HEprisi, TEIIOEMHICTb,
THCK 003e-razy.

TepmoauHaMidHi BIACTUBOCTI PIBHOBRKHOT'O €JIEKTPOMArHiTHOTO BUIPOMIHIOBaHHS. 3aKOHU
Credana-bonbumana, Penes- [Ixinca, Bina. ®opmyna [lnanka ais crieKTpanbHOI TYCTUHH €Heprii
BUIIPOMIHIOBaHHS.
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TepmoauHaMiyHi BIaCTUBOCTI TBEPAOTo Tija. BHECOK aKyCTHUHHUX Ta ONTHYHUX KOJIUBAHb B
€HEPTiI0 KOJIMBaHb 1 KOJIMBAJIbHY TEIJIOEMHICTh. Teopis TermoeMHoCTI TBeporo Tina Jlebas. 3akon
Hrononra-IItu. Monens TBepaoro Tina EiiHmrelina.

Teopis daykryamiit. @aykTyaliii Ta KOpessiis HapaMeTpiB CTaHy TEPMOJAMHAMIYHUX CHUCTEM.
Cratuctuyna Teopis ¢paykryaniid. @ayKkTyarii i Kopensiis TepMOAMHAMIYHAX BEJTMYUH Y BETUKOMY
KaHOHIYHOMY Ta KaHOHIYHOMY aHcamOisix. TepmoawHamiuHa Teopis Qurykryariid. IMOBipHICTB
TepMOIUMHAMIYHUX QuykTyarii. @Onykryamis TeMmepaTypu Ta IHIIMX @apaMeTpiB CTaHy
TEPMOJUHAMIYHUX CHCTEM.

®i3yuHa KiHeTHKA. MeToau JOCHI/KEHHS HEPIBHOBAXHUX TEPMOIUHAMIYHUX CHCTEM.
OnnouvacTrHKOBa (YHKINS po3moauty. BuBim KiHeTHYHOTO pIiBHAHHS bonbIMaHa 3 piBHSHHS
JliyBinns. Interpan 3itkaens. HaGmmwkeHHs yacy penakcaii. ExexTponpoBiiHiCTh HEBUPOHKEHOTO
eeKTpOHHOrO0 Ta3dy B Meranax. Edekr Xomra. Seuma audysii, TEmIonpoBiTHOCTI Ta
TEPMOEIEKTPOpYIIiifHOI cvutn. [1oTik Tera, KoeilieHT TeTUIOMPOBIAHOCTI.

AcTpoHOMiS.

AcTtpoHoMis — QyHIaMeHTallbHA HayKa, sika BUBUae 00’ ekt BeecBiTy Ta BeecBiT y
miomMy. IcTopist po3BuTKy actpoHowmii. ["amy3i actpoHoMii. 3B’ 130K aCTPOHOMIT 3 IHITMMH HAYKaMHU.

AcTpoHOMIs Ta acTpoJioris. 3HAYeHHS aCTPOHOMIi JJIst JOPMYBAHHS CBITOTIISTY JTFOAMHH.
ACTpOHOMIYHI 3HAHHSI K SBHIIE KYIbTYpH.

HebecHi cBiTuna it HebecHa chepa. Cy3zip’s.

3opsHi BenmunHU. Bu3HaueHHS BiJICTaHEH 10 HEOSCHUX CBITHIL.

AcTpoHOMIs Ta BU3HAUEHHS yacy. Tunm KajeHaapis.

HebecHi xoopaunatu. Bunumuii pyx Conrs. Bugumi pyxu ruranet. 3akonu Kemepa.

BunpomintoBaHHs HeOeCHUX CBITHII. MeTOM aCTPOHOMIYHUX CIIOCTEPEKEHbD.

[Tpuntun aii i 6y0Ba ONTHYHOTO Ta pagioTeneckomna. [IpuitmMayi BUIPOMiHIOBaHHSI.
3acTocyBaHHs B TeJIECKONOOYIyBaHH1 JOCSTHEHb TEXHIKH 1 TexHoJorii. CyuyacHi HazeMHi i
KOCMIYHI TeJIECKOMH. ACTPOHOMIYHI 00cepBaTopii.

3emunst 1 Micsup. [Tnanetu 3emuoi rpynu: Mepkypiii, Benepa, Mapc 1 #oro cynyTHHUKH.
[Tnaneru-rirantu: FOmitep, CarypH, Ypan, HentyHn ta ixHi cynyrHuk, [1yToH Ta iioro cymyTHUK
Xapon. Mani Tina COHSYHOI CUCTEMH — acTePOil, KOMETH, MeTeopu. JloCiIKEeHHS TIIaHeT 3a
JIOTIOMOT'OI0 KOCMIUHUX arapariB. Etanu ¢popMyBaHHs HaIlIO1 IJIAHETHOI CUCTEMH.

®i3uuni xapakrepuctiuki Conus. bynosa Conis Ta pxepena ioro eHeprii. [IposBu constanoi
aKTUBHOCTI Ta iX BIJIUB Ha 3eMIIIO.

3opi Ta ix knacudikauis. [Toasiini 30pi. i3uyHi 3MiHHI 30pi. [I1aHeTHI cMcTeMU 1HIIMX
3ip. EBomronis 3ip. Heiirponni 30pi. YopHi nipu.

Monounuii Hlnsax. bynosa I'anaktuku. Miciie ConsiuHoi cuctemu B ['anmaktuni. 3opsHi
ckymyeHHs Ta acomiarii. Tymannocri. [lincucremu ["anmakTuku Ta ii cripanbHa CTPYKTYpa.

Cgir ranaktuk. Kazapu.

[Tpo6nemu kocmodorii. IcTopist po3BUTKY ysiBiieHb Ipo BeecBiT. [loxo1KeHHs i pO3BUTOK
Bcecairy.

Jlroguna y BeecBiTi. AHTponHMIA NPUHIMIL. IMOBIpHICTE )KUTTS Ha 1HIIKX MJIaHETAX.

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

daxoBe BUIMPOOYBaHHS OIIHIOETHCS 32 MIKaIot0 omiHokK Bif 100 1o 200 6auiB. SIKIIo BCTYMHUK
He cKJIaB (paxoBOTr0 BHMNPOOYBaHHS, TO BIH OTpUMYE OIIIHKY HIok4y 3a 100 Oamis. [lizcraBoro mis
(dbopMyBaHHS OLIHKMA € TMPaBHIBHICTb, JIOTIYHICTh, TAMOWMHA BIAMOBINI, YMIHHS aHai3yBaTH
npo0JieMH, SIKi CTOCYIOTBCS 3MICTY BIJIOBiMI, BUPOOJISITH CAMOCTIMHI OLIHKKA Ta PIIICHHS 00
PO3B’3aHHS TaKUX IPOOIEM.

PiBenb nmpodeciitHoi KOMIETEHTHOCTI BCTYMTHUKIB OLIHIOETHCS 32 200-0aIpHOI0 IITKAJIOH:

I piBenbr — mouyarkoBuii BinnoBini BCTymHMKa Ha TEOPETUYHI MUTAHHSA EJIEMEHTApHI,
(dbparMeHTapHi, 3yMOBJIIOIOTHCS MOYATKOBUMHU YSBIIEHHSMU MPO CYTHICTH NMCUXOJIOTO-MEAaroriyHmux
Ta METOAMYHUX KaTeropiil. Y BIAMOBIJAX HA MPAKTUYHI Ta TBOPYi 3aBJaHHS BCTYITHUK HE BUSBIIIE
CaMOCTIHHOCTI, IEMOHCTPY€E HEBMIHHS aHAII3yBaTH AISUIBHICTh YYAaCHUKIB HAaBYAIHHO-BUXOBHOTO
nporecy, NpuiMaTH pilieHHS.

II piBenbp — cepenniii. BcTymHHK BOJIOJiE€ TEBHOIO CYKYIHICTIO TCOPETUYHUX 3HAHb,
NPAaKTUYHUX YMiHb, HABUYOK, 3JaTHUN BUKOHYBATH 3aBJaHHS 32 3pa3KOM, BOJIOJII€ €IEMEHTAPHUMHU
BMIHHSIMH 3/11iICHIOBATH IMOIIYKOBY, EBPUCTUYHY MisSJIbHICTH, CAMOCTIHHO 3J00yBaTH HOB1 3HAHHS.

II1 piBenb — gocraTHiii. BeTynmHuK 3Ha€ ICTOTHI O3HAKH TOHSTH, SBHII, 3aKOHOMIPHOCTEH,
3B’SI3KIB MK HUMH, a TaKOK CAaMOCTIIHO 3aCTOCOBY€ 3HAHHSI B CTAHAAPTHUX CHUTYAIlisIX, BOJOJIIE
PO3YMOBHMH omepanisiMi (aHamizoMm, aOCTparyBaHHSM, y3arajllbHEHHSM TOIIO), BMi€ pOOHTH
BHCHOBKH, BUIIPABIIATHU JOMYIIEHI TOMUIKU. BifnoBiab noBHa, mpaBUiibHA, JOT14HA, OOIPYHTOBAHA,
X04a iif 1 OpaKye BIACHUX CY/IKECHb.

IV piBenb — Bucokwmii. [lepenbavae rmmOOKi 3HAHHS 3 3arajlbHOi Ta TCOPETUYHOI (i3HKH,
acTPOHOMIi; epyAMIIit0, BMIHHS 3aCTOCOBYBATH 3HAHHS TBOPYO, 3IiMICHIOBATH 3BOPOTHIH 3B'SI30K Y
CBOii1 po0OOTi, CAMOCTIITHO OIIHIOBATH PI3HOMAHITHI XHUTTEB1 CUTYyallii, SBUILA, (HaKTH, BUABIATH 1
BIJICTOIOBAaTH OCOOMCTY IMO3UIIi0. BiAmoBigb BCTYIHHUKA CBITYUTH PO MOTO MpaBHIIBHE 1 TIIMOOKE
PO3YyMIHHS CyTI MHTaHHA MPOrPAMHOTO MaTepiany; TJIHMOOKE 1 apryMeHTOBaHE JIOBEIACHHS
TEOPETUYHHX TIIOJIOKEHB; YMIHHS IHTETPOBAHOTO 3aCTOCYBAaHHS TEOPETHYHHMX 3HAHb 3 (haXOBUX
JTUCIUILIIH, BUTbHE BOJOIHHS 1 a/IeKBaTHE 3aCTOCYBAaHHS TEPMIHOJOT1I.

Tabauusa BianmoBiaHOCTI
PiBHIB miAroToBKkM 3Ha4eHHAM 200-0a,1bHOI HIKAJIH OUIHIOBAHHSA BilNIOBiell BCTYNTHUKIB
i/l Yac BCTYNHOT0 BUNPOOYBaHHS
PiBeHL KOMIIETEHTHOCTI Ixana HamionansHa
OIIIHIOBAaHHS |IIKaja OLIIHIOBAHHSI

IHoyarkoBui

Binmnosizai BCTYIIHUKa  HEBIpHI, (dparmeHTapHi,
3aCBIQUYIOTh  BIJICYTHICTH ~ HEPO3YMIHHS  IPOrpamMOBOTrO
MaTepiany B LHIJIOMY

Cepenniit

BinmoBigl  BCTyNHHMKA  BU3HAYAIOTBCA  PO3YMIHHAM
OKpeMHMX acIeKTiB MHUTaHb IPOrpaMHOro MaTepiany aie 100-136 3aJJOBUILHO
XapaKTepU3yeThCs MOBEPXOBICTIO Ta (parMeHTapHicTio. [Ipu
IIbOMY CIIOCTEPIratoThCsl HETOYHOCTI Y BUCIIOBJICHHI JYMKHU

JocrarThii

BinmoBigi BCTyMHHMKA BH3HAYAIOTHCS MPABHIBHUM 1
INIMOOKUM  PO3YMIHHSAM CYTHOCTI NHUTaHHS nporpamHoro|  137-174 nobpe
MaTepialy, aje MpH LBOMY B HHMX MalOTh MICIE OKpeMi
HETOYHOCTI HENPUHITUIIOBOTO XapaKTepy

Bucoxmuii

BinmoBini  BCTymHHMKA ~ BH3HAYAIOThCS — TITHOOKHUM 175-200 BiIMIHHO
PO3YMIHHSIM CYTHOCTI TUTaHHS TIPOTPAMHOTO MaTepiary

1-99 HE3aJ0BLJIBHO
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