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MMOACHIOBAJIBHA 3AITMCKA

OcHOBHOIO MeTOI (HhaxOoBOTO BHMPOOYBaHHS € TepeBipka (axoBUX 3HAHL BCTYITHHUKIB B
MeXax OCBITHBOI Mporpamu OakajaBpa, BUSBICHHS PIBHS iX 3arajgbHOi (pi3MuHOi 1 METOAMYHOI
KYJIBTYpH.

daxoBe BunpoOyBaHHA 3 (I3MKM 1 acTpoHOMIii mependayae mepeBipKy mpodeciitHol
MIJITOTOBKU CTYJICHTIB-BUITYCKHHUKIB 3 OCBITHIM piBHEM «0akanaBp» JO HaBYaHHS 3a OCBITHIM
piBHEM «maricTp» Ta a0 pobotu 3a crneuianbHicTiO "®i3uk" Ta "ActpoHoM". BoHO mo3BOIISIE
BCTAaHOBHUTH PiBEHb (DI3MYHUX 3HAHDb BCTYIMHHKIB 1 YMIHHS BHUKOPHCTOBYBATH iX Ha NPAKTHII, a
TaKOK 3/1MCHIOBATH MPOLIEC HAYKOBUX JTOCIIIKECHb.

IIporpama ckiaiaeTbes 3 ABOX YaCTHH:

— MUTaHHS 3arajibHOl (DI3MKH, TUTAHHS TEOPETHYHOI (Di3UKH;

— IUTaHHS 3 KypCy acTPOHOMII.

[Iporpama mependadae, mo po3risia (Pi3UYHUX SBUI, MPOIECIB, MOHATH, 3aKOHIB 1 Teopiit
IDYHTYETbCS Ha 3HAHHAX, OTPUMAHUX CTYJIEHTaMHU 3 KypCiB LHUKIY (I3UYHUX 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 BunpoOyBaHHsI BCTYITHUK IIOBUHEH MIPOJIEMOHCTPYBATH:

- 3HaHHA 1 PO3yMIHHSI TEOPETHUYHOTO Ta EKCHEPUMEHTAJIBHOrO 0a3ucy cydacHoi (i3uku Ta
acTpOHOMIi.

- 31aTHICTh BUKOPUCTOBYBATH Ha MpPaKTHIl 0a30Bi 3HAHHS 3 MaTEMAaTUKU SIK MAaTEMAaTUYHOTO
amapaty (i3uKd 1 aCTPOHOMIi ITPH BHBYCHHI Ta IOCIIHKCHHI (DI3UMHHUX Ta aCTPOHOMIYHUX SIBHII 1
MPOIIECIB.

- 3/1aTHICTH OLIIHIOBATH MOPSIOK BEIMYMH Y PI3HUX JOCTIDKEHHSAX, TAK CaMO SIK TOYHOCTI Ta
3HAYMMOCTI PE3yIbTaTiB.

- 31aTHICTh BUKOHYBATH OOYUCIIIOBANIbHI €KCIIEPUMEHTH, BUKOPUCTOBYBATH YUCEIIbHI METOIU
JUTSL pO3B’sI3yBaHHA (PI3MYHUX Ta ACTPOHOMIYHHX 3a/1a4 1 MOJIETIOBaHHS (DI3UYHUX CUCTEM.

- 31aTHICTh MOJIENNIOBATH (I3UYHI CUCTEMH Ta aCTPOHOMIYHI SIBUILA 1 TPOLIECH.

- 31aTHICTh BUKOPHCTOBYBATH 0a30Bi 3HaHHS 3 (PI3UKHU Ta aCTPOHOMII [yl pO3yMiHHs Oy10BH
Ta NOBEIIHKY NMPUPOAHMX 1 IITYYHUX 00’ €KTIB, 3aKOHIB ICHYBaHHs Ta eBoJtouii Beecpirty.

- YcBigomieHHs npodecitHuX eTUYHHUX acleKTiB (i3UYHHUX Ta aCTPOHOMIYHMX JTOCIIIKEHb.

- OpieHTaliss Ha HaBUII HAyKOB1 CTaHAAPTH - OOI3HAHICTh IMIOAO (yHIAMEHTAJIbHUX
BIJIKDUTTIB Ta TEOpiil, fKI CYTTEBO BIUIMHYJIM HAa PO3BUTOK (DI3MKH, ACTPOHOMIi Ta IHIIMX
NPUPOJHUYHMX HAYK.

Jlo KOXHOTO eK3aMeHalliifHoro OileTa BKIIOYEHI: TEOPEeTUYHI TUTAHHS; MUTAaHHS
MIPUKJIATHOTO 3MICTY; OJIHA 3a/a4a.

BeTynmHuKH TMOBUHHI BOJIOJITH TEOPETUKO-EKCIIEPUMEHTAIBHUM 0a3ucoM (i3MYHOI HayKH,
OCHOBHUMHU TOHSATTSMH 3arajbHOi 1 TEOPETUUHOI (PI3UKU Ta aCTPOHOMIi, MaTH YiTKE YSIBJICHHS PO
OCHOBHI (hi3uuHi Teopii, Mpo ¢GyHIaAMEHTaIbHI (i3UYHI JOCHIIU, PO OCHOBHI ()i3WYHI 3aKOHU 1
3aKOHOMIPHOCTI, YITKO BOJOJITH (PI3UYHOIO TEPMIHOJIOTIE€I0, 3HATU (i3WYHI MPHIATU 1 METOIU
eKCIIEpUMEHTAIbHUX JIOCTIKeHb, PO3YMITH (i3MYHI NMPUHLUMOMU Jii OCHOBHMX BHUMIpPIOBAJIbHUX
MpUJIAJIB, BOJIOAITH HAaBUUYKaMH PO3B’A3yBaHHS (i3MYHUX 3a7a4, BOJIOAITH METOAUKOIO 1 TEXHIKOIO
NpoBeleHHS (I3UYHUX JOCHIJIB, TEXHIKOIO TpOBEJIEHHS JabopaTOpHUX poOOIT 3  (i3UKH,
JIEMOHCTPYBATH TIUOOKE PO3YMIHHS LUJIEH 1 3a7a4, 10 CTOSTH 3apa3 nepea Gi3uKoM Ha Cy4acHOMY
eTarli PO3BUTKY HayKH.



MHOPAAOK NPOBEJAEHHS BCTYITHOI'O BUIIPOBYBAHHA:

. BCTYITHUH ICTIMT MPOBOSITH 3 BUKOPHUCTAHHSAM €K3aMEHAIIHUX OLIeTIB;

. MaKeTH E€K3aMEHAIIMHUX OLIeTIB 1 eK3aMeHaIiiHI BiAOMOCTI OTPUMYIOTh TOJOBH
eK3aMEHallIMHNX KOMICI y JIeHb TNPOBEICHHS BCTYIMHOTO BHUIPOOYBaHHS; (aKT OTPUMaHHS
eK3aMEHAllIHUX MaTrepiajiB TOJOBH €K3aMEHAIIMHUX KOMICIH 3acBiI4yIOTh MiANHUCOM Yy
CcreniabHUX JKypHaJax;

. 3MiCT BCTYIHOTO BUIIPOOyBaHHs BiAmoBigae 3micty Ilporpamu;

. JIOTATKOBI TUTAHHS (DOPMYITIOIOTHCS BUKIIOYHO BiAMOBIAHO 70 3MmicTy [Iporpamu;

. BCTYIIHI BHIMPOOYBaHHS MPOBOAATH TLJIBKU TOJIOBA 1 YWICHH €K3aMEHAI[iHHOT KOMicii,
BH3HAYCHI HAKa30M PEKTOPA;

. MPHUCYTHICTh CTOPOHHIX 0Ci0 (0aThKiB, BUKIIAJadiB, SIKi HE € WICHAMHU BiAMOBIIHOT
eK3aMeHalllifHOT KoMicil) Ha BCTYITHOMY BUIIPOOYyBaHHI 3a00pOHEHA;

. BCTYITHE BUNPOOYBAaHHS MPOBOJAATH HE MEHIIE JBOX €K3aMEHATOPIB, SIKi OIIHIOIOTH

BI/IMOBi/Ib BCTYIMHHUKA, 3aCBIMUYIOYM il CBOIMH MMIANMMCAMH B apKyIll YCHOI BIAMOBIII, apKyii
PE3yNIbTaTIB BCTYITHUX BUTIPOOYBaHb (€K3aMEHAIIIMHOMY JIMCTIi) Ta €K3aMeHaIlIiHIN BITOMOCTI;

. apKylIi yCHOI BIAMOBIiJI Ta eK3aMEHAI[iliHI JUCTHU TOJIOBU €K3aMEHAIIIHIX KOMiCiii
MOBEPTAIOTh T'OJIOBaM BiJOIPKOBUX KOMICIM MiCasi BCTYMHOTO BUIPOOYBaHHS B JI€Hb HOTO
MIPOBE/ICHHS;

. €K3aMEHaIliifHI BIiZIOMOCTI TIOBEPTAIOThCS OO MNpUAMANbHOI KOMicii y JeHb
MPOBEJICHHSI BCTYIIHOTO BHIPOOYBaHHs, NP0 IO 3a3HAYAETbCA Yy OKypHaIi IX Bupadi i
MIITBEPIKYETHCS MIAMICOM T'OJIOBH €K3aMEHAIIHHOT KOMICIT;

. JIOMYCK BCTYITHHUKIB JI0 BCTYITHUX BUIPOOYBaHb 3IIIHCHIOETHCS 32 YMOBU HAsIBHOCTI
apKylIlla pe3yJbTaTiB BCTYITHUX BUIMPOOYBaHb (€K3aMEHAIIITHOTO JINCTA);

. BCTYIIHI  BUNPOOYBAaHHS  MPOBOASTBCA  3TiHO 3  PO3KIAAOM, CKJIaJICHUM
npuiiManbHOr0 KoMiciero P/TY;

. BCTYITHUKAM, IKi O€pyTh Y4acTh B YCHUX BCTYITHUX BHUIIPOOYBAHHSIX, JIO3BOJISETHCS
MaTH IpH co0l TUTBKU PYUKY;

. BCTYITHUKH OTPUMYIOTH TUIbKH OJUH KOMIUIEKT €K3aMEHAI[lWHUX 3aBJaHb; 3aMiHa
3aBJlaHb HE JI03BOJIIETHCS,

. BCTYITHUKM MAalOTh IpPaBO 3BEPHYTHUCSA 10 €K3aMEHATOpIB 3 MPOXaHHAM II0J0
YTOYHEHHS YMOB 3aBJIaHb;

. i 4ac BCTYIHUX BUIIPOOYBaHb HE J03BOJISIETHCS MOPYIITYBATH THIY, CHIIKYBAaTHCS
3 IHIIMMHA BCTYIHHKaMH, KOPHUCTYBAaTHCS €JCKTPOHHUMH, JPYKOBAHUMH, PYKONHUCHUMH
iHpOpMaLIHHUMU JKEepenamH;

. 3amMc BIAMOBII Ha €K3aMEHAllliHI 3aBJaHHSA 3/A1MCHIOETbCS B apKylll YCHOL
BIJIMOBII, MiJ] TKOIO CTABUTHCS IMiIMUC BCTYITHUKA, TOJIOBH Ta YWIEHIB €K3aMEHAIIHOT KOMICIT;
. BCTYIHHUKH, SIKI HE 3 SBUJIUCS HA BCTYIHE BUNPOOYBaHHS 0€3 MOBAKHUX MPUUYHH Y

BU3HAYEHUH pO3KIAJOM Yac, JO y4yacTi y NOJAIbLUIMX BHUINPOOYBaHHSAX Ta B KOHKYpPCi He
JIOTYCKAIOThCSA; 3a HAsBHOCTI MOBAaXXHUX MPHYMH, MIATBEPIKEHUX JTOKYMEHTAJIbHO, BCTYIHUKH
MOXYTh OYTH JOIYIIEH] 10 MPOIMYLIIEHOI0 BCTYMHOrO BUMPOOYBAaHHS 3 J03BOJY BiANOBIAaIHHOIO
CeKpeTapsi NpuUiiMaabHOI KOMicii B MeKaX BCTAaHOBJIEHUX TEPMIHIB Ta pO3KJIaAy BCTYIMHUX

BUIIPOOYBaHb;
. NepeCKIIaJaHHsT BCTYITHUX BUMIPOOYBaHb HE JI03BOJISETHCS.
o OLIIHIOBAHHS BIJAIMOBI/I BCTYMHMKIB Ha BCTYIIHOMY €K3aMeHI 3/ilICHIOEThCS YWiIEHaAMH

MpeIMETHOI KOMICii, MPU3HAYEHOI 3TiIHO 3 HAKa30M PEKTOpa, 3a IIKaiok ouiHok Bix 1 mgo 200
6amiB. IlimcraBoro st popMyBaHHS OINIHKH € TPABWIBHICTH, JIOTIYHICTH, TIMOWHA BIAMOBII,
YMIHHSI aHaJli3yBaTU MpPOOJIEMH, SIKI CTOCYIOTBCS 3MICTY BiJIOBIi/i, BUPOOIATH CAMOCTIHHI OLIIHKU
Ta PINICHHS IIO/I0 PO3B'SI3aHHS TaKUX MPOOIIEM.

° Yac, BiiBeneHul Ha MpoBeieHHs crmiBOeciau 31 BerymHukamu — 0,25 ToJ. Ha 0THOTO
BCTYITHUKA (KUIBKICTB YIEHIB KOMICII Ha OTIK (TpyIy) BCTYIHMKIB HE OiJIbIIe TPHOX 0Ci0).



ITPOI'PAMA BCTYIIHOI'O BUITPOBYBAHHSA

3arajbHa Qizuka

Mexaniunuii pyx Ta Horo Buau. OCHOBHA 3ajJada MEXaHIKH Ta CIIOCOOHW ii pO3B’s3aHHS B
kiHematuii. Pizuune TiNO ¥ MatepianbHa Touka. Cucrema BimIiky. (CrocoOuM BHUMIpIHOBaHHS
JIOBXHHH 1 yacy.) BiqHocHICTh MexaHiuyHOTO pyXy. Tpaektopis pyxy. PiBHOMipHU npsMoiHiiHA]
pyx. Hlnax i1 mepemimenns. LIBuakicte pyxy. PiBHSHHS piBHOMIpPHOTO NPSIMOJIIHIHHOTO PyXY.
3akoH JonaBaHHA IIBUAKOCTEH. I'padiku  3anexHOCTI KiHEMaTHMYHHMX BEJIMYMH BiJ Yacy i
PIBHOMIPHOTO MPSIMOJTIHIHOTO PYXY.

HepiBHomipuuii pyx. CepemHs Ta MHTTEBAa MIBUAKICTb. PIBHONPHUCKOpEHHH pyX.
[Ipuckopenns. PiBHsHHS piBHONpHUCKOpeHOTo pyxy. IIIBHAKICTH 1 MPOMACHUNA NUIAX TUJIa Mia Yac
PIBHOIIPHCKOPEHOTO MPSAMOIHIKHOTO pyXYy. ['padiku 3anmexHOCTi KiIHEMaTHUYHUX BEIMYHUH BiJl 4acy
JUTSl pIBHOTIPUCKOPEHOTO MPSIMOJIIHIHHOTO PyXY.

Binsne manminns Tin. [lpuckopenHs BibHOrO mMaaiHHSA. PIBHSHHS pyXy MiJ 4Yac BUIBHOTO
HaJiHHs T

PiBHOMipHUIT pyx MarepiaabHOi TOYKM 1o koiy. Ilepiog i obeproBa uactota. KyroBa
HIBUJIKICTB. 3B'S30K JIIHIHHUX 1 KyTOBUX BEJIMYMH, 1110 XapaKTepU3YyIOTh PyX MaTepiajlbHOi TOUKH 110
Koury. JIoneHTpoBe MPUCKOPEHHS.

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

3akonn auHamiku. [lepmmii 3akon Hetorona. IHepmianmpHi cuctemu Bimiiky. [Hepris Ta
iHepTHicTh. Maca Ta immysnbc Tina. [pyruii 3akon Heiorona. Tperiit 3akoH Heiorona. Mexi
3aCTOCYBaHHS 3aKOHIB HproTOHA.

I'paBiTaniiina B3aemoiis. 3aKOH BCECBITHHOTO TsDKIHHSA. ['paBiTarniiina crana. Cuia TsOKIHHS.
Bara ii HeBaromicTh. Pyx Tina, KHHYTOTO BEPTHKAIBHO Bropy. PyX Tija, KHHYTOrO TOpH30HTAIBHO.
Pyx Tina, KUHYTOTO MiJ{ KyTOM JIO TOPU30HTY.

HTyuni cymytauku 3emii. lepira kocmiuHa mBUAKICTh. PO3BUTOK KOCMOHABTHKH. BHecok
YKpaiHChbKUH ydeHuX y po3BUTOK kocMoHaBTUKH (FO. Konapatiok, C. KoponboB 1a iH.).

Hedopmariis Tu1. Cuna npyxHocti. MexaniyHa Hanpyra. 3akoH ['yka. Moayns FOnra.

Cunu Tepts. KoedimieHT TepTst KOB3aHHS.

Pyx Tina miz Ai€ro KUIbKOX CHIL

PiBHoBara Tis1. Bunu piBHOBaru Tij1. YMOBa piBHOBAaru Tijia, 10 Mae Bich 00epTaHHsA. MOMEHT
cwid. LleHTp TsoKiHHSL.

Imnynbe Tina. 3akoH 30epexeHHs iIMIynbey. PeakTUBHMIMA pyX.

MexaniuHa poOoTa Ta MOTYXHICTh. MexaHiuHa eHepris. KiHeTnyHa 1 moTeHIianbHa eHepris.
B3aeMH1 mepeTBOpeHHs MOTEHLIaNbHOI 1 KIHETMYHOI eHeprii B MeXaHiuHuX mporecax. [loBHa
MeXaHIYHa eHepris. 3aKoH 30epexeHHs eHeprii. AOCOIIOTHO MPYKHHUH yaap IBOX TiI.

KonuBanbHuit pyx. YMOBM BUHUKHEHHS KOJIMBaHb. BinbHI KonuBaHHs. ["apMOHiUHI
KOJMBaHHS. AMIUIITY/a, Iep1oJl 1 4acTOoTa KONMBaHb. PIBHAHHS rapMOHIYHUX KolMBaHb. Paza
KOJINBaHb.

Matemarnunuit MmasTHUK. [lepion KolMBaHb MaTeMaTHYHOTO MasTHUKA. [IpyKuHHUI
MasTHUK Ta MepioJ oro koiauBaHb. IlepeTBOpeHHs eHeprii mija 4yac KOJIMBaHb MAaTEMaTUYHOTO i
MPY>KHHHOTO MasiTHHKIB.

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

[TomupeHHss MeXaHIYHMX KOJIMBaHb y MpYyKHOMY cepenoBuini. Ilomepeuni Ta mo3m0BXkKHI
xBui. JloxkuHa xBuii. [IIBUAKICTE OMIUPEHHS XBUIIb.

[Tpunnun BigHOocHOCTI A. EftHinTeitHa. OCHOBHI TIOJIOKEHHS CHEIialbHOI Teopii BITHOCHOCTI
(CTB). IBuakicTh cBiTia y Bakyymi. BiTHOCHICTh OJJHOYAacHOCTI MOJiil. BiTHOCHICTh TOBXHHU 1
qacy.

PenstuBicTchbKuil 3aKOH J10/1aBaHHS MBUAKOCTEH. B3aeMo3B's130k Macu Ta eHeprii.

OCHOBHI TMOJIOXKEHHSI MOJIEKYJISIPHO-KIHETUYHOT Teopii OyJOBM PEUOBHMHU Ta 11 JOCIHITHI
o0rpyHTYyBaHHA. Maca Ta po3mipu atoMiB i Mosiekyll. Kinbkicts pedoBunu. MonsipHa maca. Ctana
ABorajpo.

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



[TosichenHst OyZ0BU TBEPAMX T, PIAMH 1 ra3iB Ha OCHOBI aTOMHO-MOJIEKYJSIPHOTO BYEHHS
po OyIOBY PEUOBUHH.

Mopnens imeanpHOro ra3y. ['a3oBi 3akoHu. Tuck ra3zy. OCHOBHE pIBHSIHHS MOJIEKYJISIPHO-
KIHETUYHOI Teopil iIcalIbHOTO ra3zy.

PiBHaHHS cTany igeanmpHOro ra3y. PiBHsHHS MenzaeneeBa-Knaneiipona. [3ompouecu.
(3pimKkeHHs ra3iB, iX OTPUMAaHHS 1 BUKOPUCTaHHSI. )

[MapoyrBopeHHs # koHneHcaris. HacuueHa ¥ HeHacudyena mapa. Kuminas. Bomoricts
noBiTps. Touka pocu. MeTou BUMIpIOBAaHHS BOJIOTOCTI TOBITPSI.

BrnactuBocri pinun. [loBepxHeBuil HaTAT pianHu. 3MouyBaHHs. KaniispHi sBuia.

bynoga it BnactuBocTi TBepaux Tija. Kpucramiuni it amopdHi Tima. AHI30TpOMis KPUCTAITIB.
(YTBOpeHHSI KpHCTaniB y mpupoii.) Pimki kpucTtamu Ta 1XHI BIACTUBOCTI. 3aCTOCYBaHHS PiIKHX
KkpuctaiiB y TexHimi. [lomiMepu: ix BractuBocTi 1 3actocyBanHs. (Hanomarepianm).

TemoBi siBuia. CTaTUCTUYHUH 1 TEPMOAMHAMIYHUH MIIXOIU 10 MOSICHEHHS TETUIOBUX SIBHIIL.
Tepmoaunamiyna piBHoBara. Temmnepatypa. (Crioco6u BUMipIOBaHHS TEMIICPATYPH. )

Buytpimns eneprisa Tin. J[Ba cocoOu 3MiHM BHYTpilIHBOI eHeprii Tia. PoboTa it KiIbKicTh
terwiotu. Pobota TtepmoanHamiuHoro mporecy. TernoemHicTs. [lepmuii 3aKkoH TepMOAWHAMIKH.
AniabaTHul TIporec.

Tennosi Mamwmuu. [lpuHnun aii TerioBUX ABUTYHIB. (IBUTYyH BHYTPINIHBOTO 3TOPSHHA.
Ju3enb.) HeoO0opOTHICTH TEIUIOBHUX MPOIIECiB. XOJIOAMIbHA MAIIIUHA.

Enextpuune mone. HampyskeHicTs enekTpuyHoro mois. CUIOB1 JiHIT €NEeKTPUYHOTO MOJIS.
HaxnagaHHst e1eKTpUYHUX MOJiB. EJeKTpudHe mosie TOYKOBHX 3apsi/IiB.

PeyoBuna B enexktpuuHomy moii. [IpoBimHMKM B enekTpuyHOMy moii. JlienmekTpuku B
enekTpuyHoMy momi. [lomspusanis mienexktpukiB. JlienekTpuuHa MpOHUKHICTH pedoBUHH. (Brims
EJICKTPUYHOTO IT0JIS Ha J)KMBI1 OpraHi3MH. )

Pobota mix yac nepemimieHHs 3apsay B OAHOPITHOMY eleKTpocTaTudHoMy nodi. [ToreHtian
€JIEKTPUYHOTO TOJIA.

Pi3Huns noreHmiamnis. 3B’ 130K HAIPYKEHOCT] €EKTPUYHOTO TOJIS 3 PI3HUIICIO MTOTEHITiAIB.

EnextpoemHicTh. ENEKTpOeMHICTh IJIOCKOTO  KOHAEHcatopa. Buaum KoHAeHcaTopiB.
3’eHaHHS KOHJIeHcaTopiB. EHepris enexTpuuHoro nosst. BUKopucTaHHst KOHAEHCATOPIB Y TEXHIII.

Enextpuunuii crpym. Enexkrpuune komo. Jlkepena 1 CHOKUBadi €NEKTPUYHOTO CTPyMY.
Enextpopymriitna cuna. 3akoH Oma jyis TOBHOTO KoJjia. EJIEKTpUuHI KOJa 3 TOCIITOBHUM 1
napajeabHUM 3’€JHaHHAM NpOoBiAHUKIB. PoO0OTa Ta MOTYXHICTh enekTpuuHoro crpymy. (Temnosa
nist ctpymy.) Mipu Tta 3aco6u 0e3neku miJ 4ac poOoTH 3 €IeKTPUYHUMH MPUCTPOSMHU.

Enextpuunuii cTpyM Yy pi3HHUX cepeloBHINIAX (MeTajax, piAMHax, Traszax) Ta Horo
BUKOPHCTaHHS.

[Tna3ma Ta ii BnactuBocTi. (IIpakTuHe 3acTocyBaHHS IIa3MH)

EnextponpoBiHICTh HaMIBOPOBIIHUKIB Ta i1 BUAM. BiiacHa 1 moMimikoBa MPOBITHOCTI
HaIiBIPOBIIHUKIB.

EnextponHo-aipKoBUld Tepexia: HOro BIACTUBOCTI 1 3acTocyBaHHs. HamiBNpoBiTHUKOBHIA
nion. HamiBnpoBiTHUKOBI MPUIaAM Ta X 3aCTOCYBaHHS.

CtpyM y BakyyMi Ta HOro 3actocyBaHHs. ENeKTpOHHI MydKH Ta iX BIacTUBOCTI. EnexTpoHHO-
poMeHeBa TpyOKa.

Enextpuuna 1 marniTHa B3aeMojii. B3aemogis mpoBiIHUKIB 31 CTpyMOM. MarHiTHe moJje
cTpyMy. JIiHIl MarHiTHOTO MOJS MPSIMOTO 1 KOJIOBOTO CTpyMiB. [HAyKIis MarHiTHOrO moJjs. [ToTik
MarHiTHO1 THAYKIIi.

Jlist MarHiTHOrO MOJS Ha MPOBIMHUK 31 cTpyMoM. Cuiia Ammepa. [lis MarHiTHOroO mnoss Ha
pyxomi 3apsypkeHi dyacTuHkU. Cuna JlopeHna. MoMmeHT cuil, 10 i€ Ha MPSIMOKYTHY PaMKy 31
CTPYMOM y MartiTHomy nouii. [Tpuniun aii enexTpoaBUryHa.

MarsiTHi BracTHBOCTI peyoBHHH. [lia-, mapa- 1 ¢epoMarHeTuku. 3aCTOCYBaHHS MarHiTHHX
MmatepiainiB. (MaruiTHuil 3anuc iHpopmarii. BIuIMB MarHiTHOrO MoJIs Ha JKUBI OPTraHi3Mu.)

Enextpomarnitaa iaaykmis. ocmign M.Dapanes. Hampsim iHaykiiitHoro ctpymy. 3akoH
enektpomarHiTHoi iHAykmii. Camoinnykuis. EPC  camoinaykmii. InayktuBaicTs. Enepris
MarHiTHOTO TIOJISI KOTYIIKH 31 CTPYMOM.

OOepranHss TPSIMOKYTHOI paMKH B OJHOPITHOMY MAarHiTHOMY IOJli. 3MIHHUH CTpyM.



OpnepxanHst 3MiHHOTO cTpyMy. ['eHepaTop 3MiHHOro ctpymy. Jlirodi 3HaYCHHS HANPYTHU 1 CHIU
ctpyMmy. Tpanchopmartop. BupoOHHMITBO, Tiepenada Ta BHUKOPUCTaHHS CHEPrii EIEKTPUYHOTO
CTpyMYy.

B3aeM03B’s130K €JIEKTPUYHOIO 1 MarHiTHOTO IOMIB SIK NPOSB €JUHOIO €JIEKTPOMAarHiTHOIO
OIS,

KonuBanbHuii KOHTYp. BUHUKHEHHS €IeKTPOMArHiTHUX KOJIMBAHb y KOJIMBAIbHOMY KOHTYPI.
["apMOHIYHI eJeKTPOMArHiTHI KOJMBaHHA. PIBHSHHS €1€KTPOMAarHiTHUX FapMOHIYHUX KOJHBAHb.
YacToTa BIIaCHUX KOJMBaHb KOHTYpY. [lepeTBopeHHs eHeprii B KOJMBaJIbHOMY KOHTYp1. Bumymieni
KonuBaHHs. Pe3oHaHc. ABTOKOTMBAHHS.

YTBOpeHHsT 1 MOMmMMpeHHS eneKkTpoMardiTHuX XBuib. [ocmimu I'. I'epma. IIBuakicTs
MOIIMPEHHs, JOBXHHA 1 YacToTa eneKTpoMmarHiTHOi xBwii. Illkama eneKkTpoMarHiTHHX XBHIIb.
BractuBOCTI €MEeKTpOMAarHiTHUX XBWJIb PI3HUX Jiala3oHIB 4YacTOT. EJeKTpoMarHiTHi XBWII B
npuponi i texuiui. [lpunnun aii pagiorenedonnoro 3B’s3ky. PamiomoBneHHs 1 TenebGadeHHS.
Panionokarris. CtitbHHKOBUH 3B’ s130K. CYITyTHUKOBE TeeOaYeHHSI.

Po3BuTok ysiBIeHb mpo mpupoay cBiTia. IlommpeHHs CBiTIIa B PI3HUX CEpEIOBHUINAX.
Jlxepena 1 mpuiiMaui cBiTia. [lormuHanHs 1 po3ciroBaHHs cBitTia. BigOowanus csitia. (ITnocke i
chepuune m3epkana. OnepkaHHS 300pakKeHb 3a JOMOMOIOK J3€pKajl. 3acTOCYBaHHS J3EpKall.)
3ajoMiIeHHs CBiTia. 3aKoHM 3ajoMiieHHs cBitia. Iloka3Huk 3amomienHs. [loBHe BinOuMBaHHS
cBiTina. (Bonokonna onruka.) Jlin3u. [ToOymoBa 300pakeHb, ofep)aHUX 3a JOMOMOTOI0 JiH3. Kyt
30py. ONTHYHI NpUIIaM Ta X 3aCTOCYBaHHS.

CBITIIO SIK eleKTpOoMarHiTHa XBuiIs. KorepeHTHICTh CBITJIOBUX XBWIJIb. [HTEpdepeHtiis criTia.
IaTepdepeniiiini KapTHHU B TOHKHX IIACTUHKAX 1 TutiBKax. (IToHsATTS mpo romorpadiro.)

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

Hucniepcis cBiTia. [IpoxopkeHHs cBitTia Kpi3b nmpu3My. HenepepBHuii CieKTp cBiTia.
CnekTtpockor.

[Monsipuzanis citia. [Ipuponne i momsipuzoBane cBiTio. (OnepikaHHS MOISIPU30BAHOTO
CBITJIA.)

KBanroBi BnactuBocti cBiTia. I'imore3a M. Ilnanka. CpitnoBi kBanTH. Cranma Ilnanka.
Enepris ta imnynsc gortona. Tuck cpitia.

®oroedext. [Hocmimu O.I'. CtoneroBa. 3akoHu 30BHIMHBOTO (¢oroedekry. PiBHAHHS
¢doroedexry. 3acrocyBaHHs PoTOeheKTy.

Jlrominecueniis. (PoroximMiuHa Ais CBITIIA.)

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

KopnyckynspHo-XBUIbOBHI yasi3M CBITIIA.

Icropis BUBUeHHs aroma. SlnepHa monens aroma. KBantoBi moctynatu M. bopa. (Jocniau
J. ®panka il'. I'epua.) EHepretuuni cranu aToma.

BumnpomiHioBaHHs Ta TOIJIMHAHHSA CBITJIa aToMaMHM. ATOMHI 1 MOJEKYJSpHI CIEKTPH.
PenTreniBchbke BUIIPOMIHIOBaHHS. (3aCTOCYBaHHS PEHTTE€HIBCHKOTO BHMIIPOMIHIOBAHHS B Haylll,
TEXHIIll, MeJUIINHI, Ha BUPOOHUITBI.) CIeKTpaIbHHUI aHaTi3 Ta HOro 3aCTOCYBaHHSI.

MeTtoau peecTpallii 10HI3yI04OT0 BUITPOMIHIOBAHHS.

AtomHe szapo. [IpoToHHO-HEWTpoHHa Mojenb aToMHOro siapa. Hykmonu. I3oromu. Snepsi
CHJIM Ta 1X 0cO0IMBOCTI. POJIb eNekTpuYHuX 1 siIepHUX CUIT 'y 3a0e3MeueHH1 CTIHKOCTI siaep.

®i3uuHi OCHOBU sjepHOi eHepreTuku. EHepris 3B's3ky aromHoro sapa. Jledekr wmac.
CriocoOu BUBUIbHEHHS SJEPHOI €HEprii: CHUHTE3 JIETKUX 1 MOJLT BaXXKHUX sifep. SnepHi peaxiii.
JlaH1rorosa peaxiis oAUy sifep ypany. SnepHuit peaktop. SlnepHa eHepreTuka Ta eKoJIoris.

PanioaktuBHicTh. Ilpuponna 1 1ITydHa pajloakTHBHICTb. Buam  panioakTHBHOTO
BunpomiHioBaHHs. Ilepion HamiBpo3magy. 3akoH pagioakTUBHOrO posmany. OTpumaHHS 1
3aCTOCYBAHHS Pa/llOHYKIIIJIIB.

(Jdo3umerpist. 1031 BUPOMiHIOBaHHS. 3aXUCT BiJl 10HI3YIOYOT'O BUIIPOMIHIOBAHHS. )

EnemenTapHi yacTUHKU. 3arajbHa XapakTepUCTHKa eleMeHTapHuX yacTHHOK. (Knacudikaiis
eJIeMeHTapHUX YacTUHOK.) KBapku. Kocmiune BUIPOMiHIOBaHHS.



Teopernuna ¢pizuka

[Ipeamer Ta MeTO TEOPETUYHOT (DI3UKH.

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

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

JluHamika cucTeMd 4acTMHOK. Tumum cui. 3akoHu 30epexeHHs. 3ajaya JBOX TUL: 3BeleHa
Maca, pyX y LEHTpalbHOMY Toii, 3amada Kermnepa, mepepi3 poscisuus, ¢opmyna Pesepdopna,
nmabopaTopHa CHCTEMa BLWIIKY 1 cMCTeMa BJIIKY IleHTpa mac. MexaHiuHa moaiOHicTh. Teopema
Bipiana.

Pyx npu HassBHOCTI B sI3€H.

Tunu B's3eit. Bipryansai nepemimenss. [lpunmun [['Anambepa. PiBusnns Jlarpamxka
HEPLIOTro Poay.

[MpuaIMT HaliMeHTIOT Aii.

VY3aranpHEeHI KOOpJIWHATH Ta IIBUIKOCTI, CTaH CHUCTEMH, KOH(IrypariiHui mpocTip.
Iarerpanbue popmynoBanHs 3akoHiB ¢izuku. OCHOBHA 3a/1a4a BapiariiiHoro yuciaeHss. [IpuHmmn
laminbrona, piBHAHHA Jlarpawka npyroro pony. YsaraabHeHHH imMmyibc. BmactuBocti dyHKI
Jlarpamka, acHUMOTOTHYHA agUTHBHICTh. [IpumHIMN  BigHOCcHOCTI  [amimes, po3mmpena
(meogHopigna) rpyna mneperBopenb lamines. dynkuis Jlarpamka YacTku Ta CUCTEMH YacTOK.
@ynkuis Jlarpamka y 30BHIIIHBOMY NOJi. Y3aralbHEHa €HEprii. Y3arajJbHEHHWH MOTEHINall,
nucunaTuBHa QyHKUis. PiBHsAHHS Jlarpanxka /Ui HEKOHCEPBATUBHUX CHCTEM.

Teopema HpoTep 1 3akoHU 30epeiKeHHS.

Junamiuni 3MiHH1. [HTerpanu pyxy i 3akonu 30epexenHs. Cumerpii. Teopema E. Hrotep (E.
Noether). 3akoHu 30epexeHHS SIK HACIIKA TeopeMu Hporep.

Beryn o Teopii KoTuBaHb.

OpuoBumipHuii  pyx.  Ocoumstop  noOnmM3y — TMOJOXKEHHS — piBHOBaru. Pyx vy
HIBUJIKOOCLMIIIOIOUOMY TOJi. 3racarodi KojuBaHHs. BumyieHi konuBaHHs. Mani KoJMBaHHSA
cHCTeM 3 OaraTbMa CTYINEHSMHU BUIBHOCTI, BJIaCHI 4acTOTH, HOpMallbHI KonmBaHHsA. [ToHATTS mpo
HEeJIHINHHI Ta HapaMeTpUyYHi KOJMBaHHS.

Jlunamika TBEpAOTO Tija.

Mogens TBepioro Ttia. KoopauHatu, MIBUIKOCTI 1 NMPUCKOPEHHS TOYOK TBEPJOrO Tija.
Martpunss noBopoty. Kyru Eiinepa. Tenzop 1 BekTop KyToBOi MBHUAKOCTI. [[uHaMmiuHi 3MiHHI
TBeproro Tina. Tensop iHepuii. Kinernuyna enepris. Cucrema piBHSHb pPyXy TBEpAOIo Tijla
BIJIHOCHO HEPYXOMOI'O Ta PyXOMOro 0a3ucis. PiBusinus Einepa. 3uru. PiBHaHHA Jlarpanxka
TBEPJIOro Tija. Y3arajJbHEH1 CHUJIM, y3arajdbHEHI IMIYJbCH, y3arajJbHEHa €Hepris TBEpAOro Tija.
Onuc pyxy TBEpJOTO Tijda B CHUCTEMI BIJJIIKY, IO 00E€PTAETHCSA BIHOCHO 1HEPIIAIBHOI CHCTEMHU
BIJUTIKY.

OcHOBU MEXaHIKH CYIIJILHOTO CEPEIOBHUIIIA.

OCHOBHI TOHATTS MEXaHIKM CYLIJIBbHOTO cepefoBuIina. TeH30p MIBHIKOCTI JedopMaiii.
PiBHsiHHS HemepepBHOCTI. TeH30p MEXaHIYHMX HANpy>KE€Hb 1 3aKOHU 30€pekeHHs IMIyJlbca Ta
MOMEHTa immynbca. PiBHsAHHS ans eHeprii. Bextop YmoBa. PiBHSHS pyxy ileanbHOI piauHM.
Cranionapna Tteuist 1 iHTerpan bepnymm. Teopema TomcoHa mnpo 30epexeHHS TUPKYISILIT
mBuAKocTi. [ToTenniansHa Teuis. Hectucnusa pinvHa. 3ByKOBI XBWIII B piIMHAX Ta ra3ax. PiBHSHHS
Hap’e-Ctokca. JlaminapHa 1 TypOyJieHTHA Teuli B 3K01 piUHHU.

PiBastHHS [aminbTOHA.

[TeperBopenns Jlexxanapa. @yskmis [amineroHa. PiBHsaas [aminsrToHa. DyHKINISA
I'aminbToHa sk eHeprist cuctemu. [Ipuxiagu. Pazosuii npoctip. Pas3oBi Tpaekropii. Teopema
Jliysisuns. Bapiauiinuii npuHOMn s piBHSAHb [ amMinbTOHA.

Kanoniunuii popmanizm.

Hyxku Ilyaccona, ix BmactuBocTi. Teopema Ilyaccona. 3B's3okx nmyxok Ilyaccona 3
3akoHamu 30epexxeHHs. Kanoniuni meperBopenHs (KII). IIpuxmagu. Bmactusocti KII. KIT s
oCHIISITOpa. 3araJbHUN MAXIT 10 Teopli KaHOHIYHMX mepeTrBopeHb. Meroa ['aminbrona-Ako0i.
[Mpuknagu 3acrocyBaHHs. 3MiHHI “nmis-kyr”. Ilpuxmagu. AmiaGatuuni iHBapianTH. OnNTHKO-
MeXaHI4Ha aHaJIoTisl.

PensTuBicTchKa KiHEMaTHKA.



di3zuka i reometpis. [IceBnoeBkimiioBa cTpyKTypa npocropy-dacy. IarepBan. CBiTOBHI KOHYC
nmoxii. IleperBopenns JlopeHnia sK HacliIOK IHBapiaHTHOCTI 1HTepBaly, iX (i3uyHa Ta
reomeTpuuHa iHTepnpetauis. Hacmigku neperBopens Jlopenma. IIpuHIMD BiZHOCHOCTI SIK
B1IOOpaKEHHsI TICEBIIOEBKIIIIOBOI T€OMETpii MpocTopy-yacy. 4—BekTopu: 4—paaiyc-BeKTop, 4—
HIBUJIKICTh, 4—TIPUCKOPEHHS, IEPETBOPEHHS 4—BEKTOPIB.

PensgruBicTchbKa qUHAMIKA.

Jist 18 BUIbHOI YacTKU. PensTHBICTCHKI IMIynabC 1 eHepris. 4—immynbc. PiBHSHHS
l'aminpToHa-AK001 BiTbHOI 4YacTku. Bzaemomis B Teopii BigHocHOCTI. DyHKIis Jlarpamka sk
YOTUPUBUMIpHUHN cKaisip. 4—cwia Ta ii meperBopeHHs. 3B'SI30K 4—cuiu 1 4—immynbca. PiBHSAHHSA
MinkoBcekoro. Jlis 1 ¢yHkiis Jlarpanka 3apsga B 3alaHOMY €JIEKTPOMArHiTHOMY ToJi, 4—
noTeHmian, piBHAHHSA [aminbrona-fko6i. IHBapiaHTHICTH (a3 eNeKTPOMAarHiTHOI XBWII, 4—
XBWJIbOBHI BEKTOP, IEPETBOPEHHS YaCTOTH 1 3—XBUIILOBOT'O BEKTOPA.

ExcnepumeHTanbHi OCHOBHM 1 MareMaTwyHe (OpPMYITIOBaHHA (yHAAMEHTAIBHUX 3aKOHIB
KJIACUYHOI eJIEKTPOJMHAMIKH.

3axon Kynona. [Ipunmun cyneprnosunii. CtpyM. IHaykuis maraitHoro mosst. Cuia, 1o i€ Ha
CTpyM B MarHiTHoMy moJii. 3akoH bio — CaBapa. 3akoH Amrepa 3aKOH eleKTPOMAarHiTHOT 1HAYKIII.
Enextpopymriiina cuia. PIBHSHHS KIaCHYHOI €JEKTPOIUHAMIKH Y BakyyMi. CHCTEeMHU OJTUHHIIB.

MIiKpOCKOITiYHI Ta MaKpOCKOMIYHI PIBHSHHS eleKTpoauHamiku. [lomspusaiis cepenoBuia,
3B’s13aHi Ta BUIbHI 3apsaau. Enextpuyna ingykuis. HamarnidyBanHs cepeoBHUIIa, MOIAPH3AIHHAN
CTpyM Ta CTpyM HaMmarHiuyBaHHs. HampykeHiCTb MartitTHoro mnojsi. PiBHSHHS HemepepBHOCTI.
3akoH 30epekeHHs enekTpuyHoro 3apsny. Cuna Jlopenna. 3akoH 30epexenHs eHeprii. O0'emHa
I'YCTMHA eHeprii enekrpoMmarHiTHoro mnoisisi. Bekrop IloiHTiHra. 3akoH 30epexeHHs IMITYJbCY.
MakcBeniBChbKHI TeH30p HATATY. 3aKOH 30€pEeKEeHHSI MOMEHTY IMITYJIbCY.

Enextpocratuka. CkamsipHuil noreHuian. HanpykenicTs enexktpuyHoro mnoss. Teopema
I'ayca. PiBusHns Jlamnaca i piBHaHHS [lyaccona. Metoau po3B’si3yBaHHS 3374 €JIEKTPOCTATHUKH.
Po3knan ckansipHOro moreHuiany no mMyiabTunoisax. Enexrpuunuil nunons. KBaapynons. Enepris
JUTIONST Y 30BHIMIHBOMY TMOMi. JIHMIOnb-mumoNibHa B3aeMoJlis. EHepris cucteMu 3apspKEeHUX
MPOBITHUKIB. €MHICTb.

Maruitoctaruka. BekTop MariTHoi iHaykuii. Bekropuuii norenmian. Po3kian BEeKTOpHOTO
NoTeHIiay o MyibTunosax. CkaaspHuil MarHiTHUM noreHuian. EHepris MarHiTHOro moist i
MarHiroctatuuHux sBuil. KoediieHTH B3aeMHOI Ta camo 1HAyKU1i. Mar"iTHuil aunons. Exepris
MAarHiTHOTO JUIOJs Yy 30BHIIIHBOMY MAarHiTHOMY MOJi. MartiTHa AMIIONb-AMIIONBHA B3Aa€EMOJI.
B3aemogis cuctemMu cTpyMiB 13 30BHIIIHIM MarHiTHUM nosieMm. ['ipomarsitHe BigHomeHHs. Teopema
Jlapmopa.

BumnpomiHoBaHHS Ta MOMIUPEHHS €IEKTPOMArHITHUX XBHJIb.

KaniOpyBanbHa iHBapiaHTHICTh piBHSAHb MakcBena. KaniOpyBanus Jlopenma. Kysona i
laminpToHa. 3ami3HIOBAIbHI Ta BUMEPEKAI0U1 TOTSHITI M.

CnexrpanbHuil po3kiaa. CHekTpaldbHUM Ta KyTOBUI pO3MOALT €Heprii BUIPOMIHIOBaHHS.
[Inocka  MoHOXpoMaTM4Ha  XBWid. 3akoH  gucnepcii.  Ilomsgpusarmis,  I1HTEHCHBHICTb
€JIEKTPOMArHiTHOI XBUJIi. 3B'A30K MK €Hepri€lo il IMIyJabCOM IJIOCKOT €JIeKTPOMArHiTHOI XBHIIL.
EnextpomarniTHe moJie sIK CYKYITHICTh TapMOHIMHHMX OCHUJIATOPIB. Bupas eneprii, iMmynbcy Ta
BEKTOPHOTO MOTEHIIialy Yepe3 KOOPIAUHATH Ta IMITYIbCH OCLMIISITOPIB €IEKTPOMArHiTHOTO MOJIS.

EnexTpomarHiTHe mojie Ha BeNWKiM BiacTaHi Big kepena. KyroBuil Ta crnekTpaibHUIl
PO3MOALT eNeKTPOMAarHiTHOrO BHUIIPOMIHIOBAHHS 3a/llaHUM cTpyMoM. EjexkTpuune aumnonbHe M
KBaJIpyTOJIbHE MAarHiTHE JAWIOJNbHE BHUIPOMIHIOBaHHS. EnekTpomarHiTHe mosie B OMMkHIN Ta
nanpHil 30Hax. EnexkTpomarHiTHe moje 3apsay, SKM pyXaeTbcs MpHucKopeHo. IloreHmianu
Jlienapa-Bixepra. EHepris, BUITpOMiHIOBaHA YaCTHUHKOIO, 1[0 PYyXAE€ThCS IPUCKOPEHO.

Po3cisiHHS enekTpoMarHiTHUX XBWib. EQexTuBHuil nepepis poscisuusa. @opmyna Tommcona.
Peakuis BunpomintoBanHs. PagiamiiiHa mmprHa CeKTpaabHUX JiHIH.

Hudpaxiis enekrpoMarHiTHuX XBuib. @opmyna ['pina. Judpakiis niHiiHO MOISIPU30BAHOT
XBUJII Ha KPYTJIOMY OTBOPI.

OcHOBH crienianbHOT Teopii BiAHOCHOCTI.

ExcniepuMeHTabHI OCHOBH CIIEIIaJIBHOI Teopii BiHOCHOCTI. AGeparlist 3ipok, mocmia dPizo.
IleperBopenns Jlopenna. Hacninku 3 nmeperBopens Jlopenna. [IpaBuio nonaBaHHS HIBHIKOCTEH.

10



YoTupuBUMIpHUI BEKTOp Ta HOTro MEepeTBOPEHHS MPH MEpexofi Bil OJHi€l A0 1HIIOI iHepIiitHOT
cuctemu BiIiky. [IpoctopoBo-yacoBuii iHTepBan KoBapiaHTHI Ta KOHTpaBapiaHTHI KOOPJAMHATH.
Ckanspauii 100yTOK YOTHPHUBEKTOPIB, HOro iHBapiaHTHICTh BIIHOCHO mepeTBopeHb JlopeHua.
YoT1upuekTop I'ycTUHU CTpyMy. PiBHSHHSA HenepepBHOCTI. YOTHMPUBEKTOP MOTEHLIATY, PIBHAHHS
mis  Heoro. KamiOpyBanus Jlopenma TeH30p e€IEKTPOMAarHiTHOrO Toyisd. PensTuBiCcTChKa
KOBapiaHTHICTh piBHAHb MakcBema. [leperBopennst Jlopenma mns momiB. IHBapiaHTH TeH30pa
enexktpomartiTHoro nois. Egexr Jonmiepa. KoBapianthicts Bupasy /uis cuin Jlopenma

PensaruBicTchka MexaHika. PIBHSIHHS pyXy B cremianbHii Teopii BiTHOCHOCTI. YOTHPHUBEKTOP
MIBUJIKOCTI, IMIyJibCy, cuin. EHepris uyactunku Posman dvactuHOK. PenstuBicTcbka (yHKINIS
Jlarpanxka ta [aminerona. [lpuHiun HaiimMeHmoi mii ayis eaeKkTpoMarHitHoro mosst. [HTerpan il
JUISL CUCTEMH, SIKa CKJIAJA€ThCsl 3 YACTUHOK 1 mouisd. TeH30p eHeprii iMIynbCy eneKTpOMarHiTHOrO
nosis*. 3aKoH 30epeKeHHS €HEPrii Ta IMITYIIbCY.

EnextpoanHamika CyIiIbHOTO cepeJOBUIIIA

Hienextpuku. BekTop mossipuzarntii. BekTop enekTpudHoi iHayKIli. TeH30p MOISIpU30BHOCTI.
Marnetuku. Bektop namarnidenns. [lonsipusaiis HenoJsipHUX JieNeKTpukiB. JlokanpHe moIe.
@®opmyna Knaysiyca — Mocorti [lonmspusamis mNONSIpHUX [I€JICKTPUKIB Yy TMOCTIHHOMY
elleKTpuyHOMY TmoJii. Jlucmepcist mieneKTpruuHOi MPOHUKHOCTI. 3B’SI30K MIX JI€IEKTPHUYHOIO Ta
MAarHiTHOIO NPOHMKHOCTSIMM I €eHepriero, sika IMOIIMHAETbcAd B cepeqoBuili. CIiBBIIHOIICHHS
Kpamepca — Kponira. YacToTHa mucnepcis ra3y i3 3apsypKeHHX TAPMOHIMHAX OCIHIISTOPIB.

DeHOMEHOJIOTYHA TEOPisl MOIUPEHHS eJIeKTPOMATrHITHUX XBUIIb.

[Tnocki xBwJi B JieneKTpuKax. XBHJIbOBE piBHSHHS. [IIOocka MOHOXpOMAaTHYHA XBHIIS.
XBwiIboBHH BekTOop. JlucmepciiiHe piBHsAHHA. Da3oBa MIBHAKICTh €JIEKTPOMArHiTHOI XBHUII.
CriBBiTHOIICHHSI MK aMIUTITylaMH Halpy>KEHOCTEH eJEeKTPHUYHOrO Ta MarHiTHOro moiiB. [ToTik
eHeprii  enexkTpomarHiTHOi xBwii. [lomspuzaimis — eleKTpOMarHiTHUX XBHWIb. [lommpeHHs
€JIEKTPOMArHiTHUX XBHWJIb Yy IHCIEPryIOuOMYy cepefoBuili. ['pymoBa mBUAKICTh. Bimdurrs #
3aJIOMJICHHSI  €NeKTpOMarHiTHux xBwib. @Oopmymu @penens. Koedimient Bigdburrs Ta
npoxomkenns. Kyt Bprocrepa. [ToBHe BHYTpimHE BinOuTTs. IlommpeHHs eneKTpOMarHiTHUX XBHITb
y npoBigHUKaxX. [lomupeHHs elnekTpoMarHiTHUX XBUIb B @HI30TPOITHOMY CE€pEIOBMILI. 3BUYaiiHa Ta
He3BuuaiiHa xBwil. ['‘eomerpuuyna onrtuka. FEilkonanbHe HaOmkeHHs. BunpomiHroBaHHS
UYepenkosa — BaBuosa.

EnexTpomarHiTHe nose y XxBuieBojax Ta pe3oHaropax. IlonepedHo - MarHiTHI Ta nonepeyHo
- @NeKTpUuHi XBWIi. EnexkTpomarHiTHi XBWJII B MpsIMOKYTHOMY XBujeBoxi. IIpsaMoxyTHuit
pe3oHaTop.

KBaszicrarioHapHi eJ1eKTpOMarHiTHi HOJs.

YMoBH  KBazicramioHapHocTi. KBasicramioHapHi sBUIIa B JIIHIMHUX [POBIJHUKAX.
KBazicraionapue HaOmMKeHHS A Mar"itHoro mnois. CkiH — edekT. MarHiTHHI pe3oHaHC.
[IpaBuia Kipxroga*. Jlosri miHii.

PiBHSIHHS MarHiTHOI T1APOAWHAMIKY IJI1 HECTHCIUBOI pinuHu MarHiTHe yncno PeiiHonbaca.
[TomupenHs: 30ypeHb B 11€aJbHOMY IPOBIIHOMY CEPEJOBHILI, SIKE 3HAXOAUTHCS B MarHiTHOMY
noJii. Anb¢BeHiBebki XxBuii. Teuis apTmana.

[Tepexin Big KBaHTOBOi MeXaHIKM 10 KiacuuHoi. KBaswknacumune HabmmxkenHs. [IpaBuia
KBaHTyBaHHs bopa-3ommepdensaa.

Pi3Hi mpencraBieHHs BEKTOpY CTaHy Ta oOIlepaTopiB. 3arajibHa TeEOpis YHITApHUX
NEPEeTBOPEHb YHITAPHI MEPETBOPEHHS, IO BiJMOBIAAIOTH 3MiHI CTaHy 3 4acoM; IpeACTaBICHHS
Hpeninrepa, ["aiizenOepra Ta B3aemoii. Pyx y KyJOHOBCbKOMY 101, TUCKPETHHUM Ta HENEpepBHUI
CIIEKTpH (CeMiHap).

CniH Ta noHsTTA crniHopa. CriHOpH BUIIMX paHTiB. 3B’SI30K CIIHOPIB 3 TeH30paMu. Matpuiii
[Mayni. PiBaanns Iayoi.

Teopis 30ypeHb B CTalliOHAPHUX CTaHaX 3 AUCKPETHUM cIeKTpoM. Teopis 30ypeHb Mpu HasiBi
1BOX OM3bKUX PiBHIB. Teopis 30ypeHb mpu HasiBl BUpoLKeHHs. MeTton Pitua (ceminap).

VIMOBIpHICTb JUIS IEPEXO/IiB 3 OJHOTO KBAHTOBOTO PiBHS Ha iHIIMIL. AiabaTHdHe Ta panToBe
BKIJIFOUEHHs B3aemoii. [lepexoau mif Ai€ro MepioguaHOro 30ypeHHs.

[IpaBuna BigOOpy [HJs BUIPOMIHIOBAHHS Ta TOTJIMHAHHSA CBiTIA. MYyJIBTUIIONBHE
BUIIPOMiHIOBaHHS. Yac )KUTTA 30yPKEHHOT0 CTaHy Ta IUpUHA eHepreTuyHoi diHii. Egext [lTapka.
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[TpuHIMI TOTOXKHOCTI Ta OOMiHHa B3aeMoxis. Teopisi OCHOBHOTO CTaHy aToMa 3 JIBOMa
€JIeKTpOHaMHU. 30yKEHU CTaH aToMa TeJIit0: OPTO Ta Mapareii.

Po3paxyHok aToMHUX piBHIB MeTo10oM XapTpi-Poka (METOA CaMOy3TOIKEHOTO TOJI).

BropunHe kBaHTyBaHHsA 0030HHOro Ta (epmionHoro mnomiB. IlpencraBinenHs dwucen
3aIOBHEHHS TAPMOHIYHOTO OCLUJISTOPA.

OcHoBU pensaTUBICTChKOT Teopii moms. JlificHe Ta komruiekcHe mons Kieiina-I'opmona,
BEKTOPHE T10JIe, EJICKTPOMAarHiTHE MoJIe.

PiBussuus [lipaka. BinpHUIE pyX mipakoBChbKOi YacTMHKH. KamiOpyBanpbHUN TPHHIMI Ta
BKJIFOYCHHSI EJIEKTPOMArHiTHOrO Mojs. ENeKTpoH B 30BHIIIHBOMY €JIEKTPOMArHiTHOMY IIOJII.
MarHiTHUI MOMEHT €JIEKTPOHA.

3apsoBe crupsbkeHHs. YacTuHka Ta antudacThHKA. [loHATTS mipakiBcekoro “mops”. Teopis
Jlipaka Ta TOHKE PO3IICIUICHHS B aTOMI BOJIHIO. JIeMOIBChKHUH 3CYB.

Bropunne xBaHTyBaHHsSI 0030HHOTO ToJisA. [lepecTaHOBOYHI CITIBBITHOMICHHS JUIS TIOJBOBHX
orneparopiB. Oneparopu HapoOJKEHHs. 3HUILEHHS Ta 4yuciaa 4acTUHOK. OcoOIMBOCTI KBAaHTYBaHHS
€JIEKTPOMArHITHOTO TTOJIS.

BropunHe kBaHTyBaHHS ()EPMIOHHOTO TOJIS.

[Ipy>xHe po3cisiHHs YacTUHOK 0e3 CcriHa.

Oyukuis ['piHa and BUTbHOT 4YacTUHKHU. AMIUTITYIa po3CisHHA. bBOpHIBChKMIT  ps.
Hudepenniiinuii neperun. Teopis poscisHHA B OOpHIBCbKOMY HaOmmxeHHi. KBaHTOBHIA BHBIiI
dbopmynu Pezepdopaa (ceminap).

Meton mnaprianibHux XBwiIb. [loHsTTs S-matpumi. ®azoBuii 3cyB. OnTudyHa TEopema.
[IpyxHHE pO3CisiHHS MOBUIBHOT YaCTUHKU Ha CPepUUHii MOTEHIIIHIN sIM1, TOBXKHUHA PO3CISTHHSL.

Po3cisHus Ha chepruaHOMy MOTeHLIHHOMY Oap'epi. Epextn 0OMiHy Ipu po3CisTHHI OJHAKOBUX
YaCTUHOK. MOTIBCBKE PO3CISTHHSI.

OO'ext, mpeaMer 1 MeETOAM TEPMOJUHAMIKH Ta CTaTUCTUYHOI ¢izuku. [loHATTS
TEPMOJIMHAMIYHO] CHCTEeMH. IHTEHCHBHI Ta €KCTEHCHBHI IapaMeTpu cTaHy. TepMoanHaMiuHi
MOTEHINIAU Ta iX 3aJICKHICTh BiJ] TApAMETPIB CTaHy CUCTEMHU.

HynwoBe Hauano repmoanHamiku. PiBHOBaxkHuii craH. Temneparypa.

[IpuHIMI eKBIBAJIEHTHOCTI MEXaHIYHOI poOOoTH Ta TeruioTH. Ilepie Hayano TepMOJUHAMIKY.
BHyTpilHs eHepris TepMoIMHaAMIYHOI CUCTEMH.

PiBHOBaXkH1 (3BOpPOTHI) Ta HEPIBHOBaXHI (HE3BOPOTHI) mporecH. AniabaTUUHUN Tpolec.
ITonarts entpomii. Jlpyre Hayajao TEpMOIMHAMIKM AJs PIBHOBaXXHUX mpoueciB. OOuMCcIeHHs
Koe(QilieHTa KOPUCHOI il TEIUIOBUX MallvH. Jlpyre Hadyalio TepMOAMHAMIKHU Ji HEPIBHOBAKHUX
nporecis. HepiBuicTs Kiaysiyca.

TepMmoguHaMiuHI CUCTEMHM 31 3MIHHHUM YHCIOM YacTUHOK. DI3UYHMIA 3MICT XIMIYHOTO
notenuiany. CniBBigHomeHHs J[rorema-I'i66ca. Ynciao He3anekHUX MapaMeTpiB CTaHy CUCTEMH.
3aJIe)XHICTh TEPMOAMHAMIYHUX MOTEHIIIAIIB B1J] YACTIA YACTUHOK.

HeoOxigHi Ta J0CTaTHi yMOBHM TEPMOAMHAMIYHOI PIBHOBAarM OJAHOKOMIIOHEHTHHUX
130/1b0BaHUX cucTeM. TemoBa piBHOBara. MexaHiuHa piBHOBara. XiMmiuHa piBHoBara. HemoBHa
piBHOBara. JIokanbHa piBHOBara.

MopentoBaHHS TEPMOJIMHAMIYHMX TpoleciB B TepMmoauHamini. OCHOBHE pPIBHSIHHS
tepMmomHaMiki. CriBBiHomEeHHs MakcBemuia. TepMidHe Ta KajlopiuHe piBHSHHS cTaHy. YMoOBa iX
CYMICHOCTI. 3aCTOCYBaHHS TEPMOJIUHAMIKH ISl JOCIIHKEHHSI aTOMHOTO 1/1€aJIbHOTO Ta3y Ta 1HIIUX
TEPMOJIMHAMIUYHUX CHCTEM.

[Tpomec Jxxoynsa-Tomcona. Temnepatypa iHBepcii ais razy Ban-nep-Baansca.

ITapagokc I'i66ca.

Tpere Hauano TepMOAMHAMIKH Ta HACIHIJIKH 3 HHOTO.

OCHOBHI MOJIOKEHHSI CTaTUCTUYHOI (Pi3uku. CTaTUCTUYHUN METOJ| BUBYEHHS BJIACTUBOCTEH
MakKpOCKOMIYHUX CHCTeM. MIKpocTaHM Ta MakpocTaH cucremMu. Eproauuyna rimoresa.
Cratuctuunuil ancamOiab. YcepenaHeHHS mo aHcamOmro. ['ycTMHa MMOBIPHOCTI MIKpPOCTaHiB.
PiBustaus JliyBims.

MikpokaHoHIYHHMI aHcamMOib. MikpokaHoHIYHMH posnoain ['106ca. TepmoauHamiyHa Bara
CTaHy CHUCTEMH 13 3aJJaHUMM BHYTPILIHBOIO €HEPTI€I0 Ta YUCIOM YacTUHOK. [IpuHimn boabimana.
Oco06aUBOCTI TOCIIIKEHHS KIIACHYHUX CHUCTEM.
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Meton (bonbpimana) oOYHCICHHS TEpMOJMHAMIYHMX —IapaMeTpiB  MIKPOKaHOHIUYHUX
aHcaMOiiB. 3acTocyBaHHs MeTony bonbliMaHa faias AOCHIPKEHHS BJIACTUBOCTEH aTOMHOIO
171eaIbHOTO ra3y, Ta IHIIMX KIACHYHUX 1 KBAHTOBUX CHUCTEM.

Kanoniunmit ancam6nb. KanoHiuamii posmomin [1606ca. CraructuuHuii 1HTETpam i
CTaTUCTHYHA CyMa. YpaxyBaHHS TOTOKHOCTI YAaCTMHOK. 3B'SI30K BiUIbHOI eHeprii ['empmrosbua 3i
CTQaTUCTUYHUM  IHTETpaJIOM 1 CTaTUCTUYHOK cymoro. Meton (I'i66ca) oOunciaeHHs
TEPMOJIMHAMIYHUX TIapaMeTpiB KaHOHIYHMX aHcamOmiB. 3acrocyBaHHs MeTtony [1i060ca s
JOCIIIJKEHHS BIIaCTUBOCTEH aTOMHOIO 171€ajIbHOTO a3y, IHIIMX KJIACUYHUX 1 KBAHTOBUX CUCTEM.

OCHOBHI MOHATTS PIBHOBAXHOT KBAaHTOBOI CTaTUCTUYHOI (i3uku. CTaTUCTHUHUI omepaTop i
MaTpulld TYCTHHH HMOBIpHOCTI MikpocTaHiB. PiBHsHHs Helimana. KanTyBanHs eHeprii
MOCTYIMAIBHOTO PyXY aTOMIB 1/1€aIbHOTO Trasy.

Benukuii xaHoHiyHWN aHcamOnb. Benukuit kaHoHiyHME posmoxin [160ca. Benuka
cratucTuyHa cyma. Omera-moTeHuian, Horo 3B'I30K 3 BEIUKOI CTATHCTUYHOI CYMOIO, 1HIIUMHU
TepMOJAMHAMIYHUMHU MoOTeHIiasaMu. OOYHCIIEHHS OMETra-rnoTeHIlialy 1 PIBHSHb CTaHy aTOMHOTO
7IeaTbHOTO Ta3y 31 3MiHHUM YHCIIOM YaCTHHOK.

CratucTuyHa Teopist BUPOMKEHHX cucTeM. OOUYHUCIIEHHS BEJIMKOI CTaTUCTUYHOI CyMHU JUIs
ancambmio ¢epmioHiB. Po3nonin ®epmi-/lipaka. OOUHCICHHS BEIUKOI CTATUCTUYHOI CYMHU JUIS
aHcaMOiro 0030HiB. Po3noxin bose-Eitnmreiitna. CTaTUCTUYHO HEBUPOKEHUU Ta3, PO3MOILT
Makcemna-bonpiiMana. XBHIBOBI Ta KOPIYCKYJISIPHI BJIACTHBOCTI YaCTHHOK Yy BHUPOKCHUX Ta
HEBUPOKEHUX CUCTEMaX.

BnactuBocti  MonekynspHux rasziB. TepMoauHamiuHiI  BJIaCTUBOCTI  HEBHPOHKEHOTO
iIeabHOTO Ta3y, M0 CKJIAJAEThCS 3 JBOXAaTOMHHMX MOJIEKyJ. EJeKTpoHHa, NOCTyHasbHa,
KOJIMBaJbHA Ta 00EpTajJbHAa YACTUHU CTATUCTUYHOI CyMH. BIUIMB 00€pTaabHOrO Ta KOJUBAILHOTO
pyXy Ha TemaoeMHICTb. OCOOIMBOCTI CUCTEMH MOJIEKYJI, IO CKJIAJal0ThCs 3 OJHAKOBHUX ATOMIB.
BrnactuBocti opTO- Ta MapaBoIHIO.

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

TepmoauHaMivHi B1acTUBOCTI peanbHOro razy. Kondirypauiiinuit interpan. PiBHAHHS cTaHy
y BUIJISIAL BIpialbHOTO psly 3a CTeneHsMH rycTuHu. PiBHsSHHS crany Ban-nep-Baanbca. 3B's30k
Jpyroro BipiaJbHOro Koe(illieHTa 3 MapaMeTpaMu MDKMOJIEKYJApHOi B3aeMojii. ExpanyBaHHs
Jebas. Teopis Jlebas-Xrokkes.

TepmoauHaMivyHi BIACTUBOCTI PEUOBMHHU Y 30BHIIIHBOMY MOJi. TepMonHaMiuHa piBHOBara y
30BHIIIHBOMY TOJi. TepMoauHaMiyHI BJIACTUBOCTI PEYOBUHU B €JIEKTPUYHOMY 1 MAarHiTHOMY
nonsx. Bexrtop mnomspuszanii, ¢opmyna JlamkeBena. Ilodspu3oBHICTH Ta MapaMarHiTHa
CHPUMHATIMBICTb. 3B'SI30K MDK SIBHUIIEM €JIEKTPOCTPUKIIT Ta m'e3oedekToM. AniabatuyHe
PO3MarHiuyBaHHs SIK METOJ OTPUMAaHHS HU3bKUX TEMIIEpaTyp.

Cucremu 3 BiJI'€MHOIO a0COJIFOTHOIO TEMIIEPATYPOIO.

di3uka rerepodazHux 0araTOKOMIOHEHTHUX cucTeM. Pa3oBa piBHOBara. YMoBH (ha3oBoOi
piBHOBaru B rereporeHHiil cucrtemi. I[lpaBuno ¢a3 T'ibca. Knacudikaris ¢azoBux mnepexomis.
PiBusanns Knaneiipona-Knaysiyca. Tuck HacuyeHoi mapu Haja TBepAuM TUIOM. PiBHSHHSA
Ependecra qiisa pa3oBux nepexoiiB Ipyroro poay. YMoBH XiMi4YHOI piBHOBAru. 3aKOH A1F0UYHUX Mac.
Teopis nucorialii ABOXaTOMHUX MOJICKYI.

lonizamiitHa piBHOBara. 3ajeXHICTh CTYINEH1 10HI3aIlli aTOMIB BIJ TUCKY 1 TeMIEpaTypH.
®opmyna Caxa.

di3uKa BUPO/DKEHUX TEPMOJMHAMIYHMX CHCTEM. MeToauka OOdYMCIIeHbh TEPMIYHOTO Ta
KaJOpPIYHOTO PpIBHSAHb CTaHy BUpPOKeHHX cucteM. CnemianbHi MaTeMaTuuHi QYHKLIT, sKi
BUKOPHUCTOBYIOTHCS Y INX OOUYUCIICHHSIX.

TepmoarHaMivyHi BIaCTUBOCTI €JIEKTPOHHOTO a3y B MeTanax. [ 'yCcTHHA eJIeKTPOHHUX CTaHiB,
€Heprisi eJIeKTPOHHOro rasy, eHepris ®depmi, TemnepaTypHa 3ajJ€XKHICTh XIMIYHOTO MOTEHIIamy,
Temreparypa BUpokeHHs. TernoemMHicT. KoHTakTHA pi3HUI TOTEHITiaiB.

OCHOBHI TOJIOXKEHHsSI 30HHOI Teopii TBepAoro Tina. CTaTUCTHKAa PYyXOMHUX Ta HEPYXOMHX
HOCIiB 3apsily B HaIliBIPOBIJHMKAX. XIMIYHHMN TOTEHLIAN eNeKTPOHIB B HaIiBIPOBITHUKAX.
[Ipunnun kommeHcarii. BJacTHBOCTI BIacHUX Ta JOMINIKOBHX HAIIBIOPOBIIHHUKIB N- 1 P-THIY.
TemmneparypHa 3aleKHICTh KOHIEHTpAIIii HOCI{B CTpyMYy JOMIIIKOBUX HAIiBIPOBIIHUKIB.
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SAsume koupaencanii bose-EitHmreiina Ta #ioro cyuyacHi 3actocyBaHHs. Temmneparypa 0o3e-
KoHJieHcalii. Yucino 603e-4acTUHOK Ha OCHOBHOMY €HEPreTHYHOMY PiBHI, €HEPTris, TEIJIOEMHICTb,
TUCK 003e-ra3y.

TepmoauHaMiuHI BIACTUBOCTI PIBHOBAYXXHOTO €JIEKTPOMArHITHOTO BUIIPOMIHIOBaHHS. 3aKOHH
Credana-bonbiimana, Penes- Jxinca, Bina. ®opmyna [lnanka 1uist cieKTpaibHOI TYCTUHU €Heprii
BUIIPOMIHIOBAHHSI.

TepmoauHaMidHi BIaCTUBOCTI TBEPAOTO TiNa. BHECOK aKyCTHMYHHMX Ta ONTHYHUX KOJHBAHb B
€HEPTiI0 KOJIMBaHb 1 KOJIMBAJIbHY TEIJIOEMHICTh. Teopist TermIoeMHOCTI TBepaoro Tina Jlebas. 3akoH
Hrononra-IItu. Monens TBeporo Tina Eiinmreiina.

Teopis daykryamiit. @iaykryarii Ta KOpensilis mapaMeTpiB CTaHy TEPMOJUHAMIYHUX CHCTEM.
Cratuctuuna teopis Quykryarif. @nykryamii 1 Kopendlis TEPMOJMHAMIYHMX BEJIHYUH Yy
BEJIMKOMY KaHOHIYHOMY Ta KaHOHIYHOMY aHcaMOisax. TepmoauHamiuHa Teopis QIyKTyarlii.
ImoBipHiCTE TepMoaMHaMiYHUX (iaykTyaunid. DuykTyaris TemmepaTypu Ta I1HIIUX HapaMeTpiB
CTaHy TEPMOJIUHAMIYHUX CUCTEM.

di3uuHa KiHeTHKA. MeToau IOCHI/KEHHS HEPIBHOBAXHUX TEPMOIUHAMIYHUX CHUCTEM.
OpnovactuHkoBa (yHKLisS po3monainy. Bupinm kiHeTmuHoro piBHAHHA bojbiMaHa 3 piBHSHHS
JliyBimns. [aTerpan 3itkHenb. HabmkeHHs dacy penakcariii. ExekTponpoBigHicTh HEBUPOIKEHOTO
€IeKTpOHHOTO Trazy B Metanax. Edext Xomna. SBuma nudysii, TemaonpoBiAHOCTI Ta
TepMOEJICKTpOopyIIiitHOi cvm. [ToTik Temna, koedimieHT TeTUIONPOBITHOCTI.

ACTPOHOMISA

ActpoHoMmis — (¢yHIaMeHTalbHAa Hayka, sika BHBYae 00’ektu BcecBity Ta BcecBiT y
mizomMy. IcTopist po3BuTKy actpoHomii. ["amy3i actpoHoMii. 3B’SI30K aCTPOHOMIT 3 IHITMMH HayKaMHU.

AcTpoHOMISI Ta acTpoJioris. 3Ha4eHHsI acTPOHOMIT [Uist (popMyBaHHS CBITOIIISIAY JIFOJUHHU.
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.

BunpomiHtoBaHHs HeOeCHUX CBITHII. METOIM aCTPOHOMIYHUX CIIOCTEPEKEHb.

[Tpunuun aii 1 Oy#oBa onTWYHOro Ta panioTeneckona. Ilpuiimaui BUIPOMIHIOBAHHS.
3acTocyBaHHS B TeJIeCKONOOYyIyBaHHI JOCATHEHb TEeXHIKM 1 TexHosyoriil. CyuacHi Ha3eMHI H
KOCMIYHI T€JIECKOIU. ACTPOHOMIUHI 0OCcepBaTopii.

3emist 1 Micsane. [lnanern 3emHoi rpynu: Mepkypiid, Benepa, Mapc 1 #oro cynmyTHUKH.
[Tnaneru-rirantu: Omnitep, CarypH, Ypan, Hentyn Ta ixHi cynytHuky, [InmyToH Ta Horo cynmyTHHK
Xapon. Mamni Tina CoHSYHOT CHUCTEMH — acTepoinu, KoMeTd, MeTeopu. JloChiKeHHs MIaHeT 3a
JIOTIOMOT010 KOCMIUHUX arnapariB. ETanu ¢popMyBaHHs Hallloi JIaHETHOT CUCTEMHU.

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

3opi Ta ix kiacudikamis. [loasiitai 3opi. Pi3uuHi 3MiHHI 30pi. [lTaHeTHI cUCTeMH IHIIMX
3ip. EBomronis 3ip. Heitrponsi 30pi. YopHi nipu.

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

Cgir ranaktuk. Kazapu.

[TpoGiemu kocMmouorii. IcTopist po3BUTKY ysiBiaeHb Ipo Beecsit. [loxomkeHHs il 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

daxoBe BUMPOOYBaHHS OLIHIOETHCS 3a IIKajgol ouiHok Big 100 mo 200 OamiB. Skmio
BCTYITHUK HE CKJIaB ()axOBOTO BHUIIPOOYBAaHHs, TO BiH OTpPHMY€ OIlIHKY Hrk4dy 3a 100 Oaris.
[TincTaBoro st GopMyBaHHS OIIHKH € TPAaBUIBHICTh, JIOTIYHICTH, TNIMOMHA BIAMOBIMI, yMiHHS
aHaTI3yBaTH NTPOOJIEMH, SKI CTOCYIOTBCS 3MICTY BIJIOBIiJI, BUPOOJSATH CAMOCTIMHI OIIIHKH Ta
pilIEHHS 1010 PO3B’A3aHHS TAKUX MPOOIEM.

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

I piBenbr — mouyarkoBuii BinnoBini BCTymHMKAa HAa TEOPETWYHI MUTAHHA €JIEMEHTApHI,
(dbparMeHTapHi, 3yMOBJIIOIOTHCS MOYaTKOBUMHU YSBICHHSIMU PO CYTHICTh INCHXOJIOTO-MEAaroriyHux
Ta METOAMYHUX KaTeropiil. Y BIAMOBIISMX HA MPAKTUYHI Ta TBOPYi 3aBJaHHS BCTYITHUK HE BUSBIIE
CaMOCTIHHOCTI, IEMOHCTPY€E HEBMIHHS aHANI3yBaTH AISUIBHICTh YYACHUKIB HAaBYAIHHO-BUXOBHOTO
nporecy, NpuiMaTH pilieHHs.

II piBenbp — cepenniii. BcTymHHK BOJIOJi€ TEBHOIO CYKYIHICTIO TCOPETUYHUX 3HAHb,
MPAaKTUYHUX YMiHb, HABUYOK, 3JATHUN BUKOHYBATH 3aB/JaHHS 32 3pa3KOM, BOJIOJIIE eIEMEHTAPHUMHU
BMIHHSIMH 3/11iICHIOBATH IOIIYKOBY, EBPUCTUYHY JisSIIbHICTh, CAMOCTIMHO 37/00yBaTH 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 oOmepamisiMi  (aHaimizoMm, aOCTparyBaHHSM, y3arajlbHEHHSM TOIIO), BMi€ pOOHTH
BUCHOBKM, BUIPABIATH JONYIIEHI MOMWIKU. BiAmoBinge NOBHA, mMpaBuUibHA, JIOTiYHA,
oOTpyHTOBaHa, X04a 1if 1 OpaKye BIACHUX CYI)KCHb.

IV piBenb — Bucokmii. [lepenbavae rmmOOKI 3HAHHS 3 3araJibHOI Ta TEOPETUYHOI (I3HKH,
acCTPOHOMIi; epyAMIIit0, BMIHHS 3aCTOCOBYBATH 3HAHHS TBOPUO, 3iHICHIOBATH 3BOPOTHIN 3B'A30K y
CBOiil poOOTi, CAMOCTIITHO OIIHIOBATH PI3HOMAHITHI XUTTEB1 CUTYaIlil, sIBUIIA, ()aKTHU, BUABIATH 1
BIJICTOIOBAaTH OCOOMCTY MO3UIIif0. BilmoBiib BCTYMHUKA CBIMYUTH PO HOTO MpaBHIIBHE 1 TIMOOKE
PO3YMIHHSI CYTI MHTAaHHA MPOTrPaMHOTO MaTepiany; TJIHOOKE 1 apryMeHTOBaHE JOBEICHHS
TEOPETUYHHX TIOJIOKEHB; YMIHHS IHTETPOBAHOTO 3aCTOCYBAaHHS TEOPETHYHHX 3HAHb 3 (aXOBUX
JUCIUILTIH, BUTbHE BOJOIHHS 1 aJleKBaTHE 3aCTOCYBAaHHS TEPMiHOJOT1I.

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

PiBeHL KOMIIETEHTHOCTI Ixana Hamionansua
OIIIHIOBAaHHS |IIKaJia OLIHIOBaHHS

IHoyarkoBui

.B1)1n0131)11 _ BCTYIIHHKA  HeBipHi, (bparmeHTapHi, 0-99 HE3ATOBIBHO
3aCBIIUYIOTh  BIJICYTHICTb  HEpPO3YMIHHS  HPOTrpamMoOBOTO
MaTepiany B LHIJIOMY

Cepenniii

BinmoBigl  BCTYNHMKAa  BHU3HAUYAIOTBCA  PO3YMIHHSAM
OKpEeMHMX AacCleKTIB IHUTaHb IPOrPaMHOI0 Marepialy ane 100-130 3aJJOBUIBHO
XapaKTepU3yeTbCs MOBEPXOBICTIO Ta (PparmeHTapHicTiO. [Ipu
IIbOMY CIIOCTEPIratoThCsl HETOYHOCTI Y BUCIIOBJICHHI JYMKH

JocrarThii

BinmoBigi BCTYMHWKA BHU3HAYAIOTHCS TMPABWIBHUM 1
INIMOOKUM pPO3YMIHHSIM CYTHOCTI MNUTaHHS mnporpamHoro|  131-160 noo6pe
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 161-200 BiZMIHHO
PO3YMIHHSIM CyTHOCTI TUTaHHS IIPOTPAMHOTO MaTepiary

15



PEKOMEH/IOBAHA JIITEPATYPA

1. Actponomis: HaB4. moci6. / LA. Kmumumwun, I'.O.Tap6yzoB, b.O. MypHikoB,
T.I. Ka6anosa. Oneca: Actponpunt, 2012. 351 c.

2. boxko B.B., HoBocax O.B. Enexktpuka i marmerusm: kypc jekmii y 2 4. Y. 1.
Enexrpocraruka. [loctiitauii enexrpuunmii ctpyM. Jlynpk: Bexa Jpyk, 2018. 120 c.

3. boxko B.B., HoBocax O.B. Enextpuka i marmerusm: Kypc jekmii y 2 4. Y. 2.
Enexrpomarnerusm. EnekrpomarnitHi konmuBanHs 1 xBuii. JIynek: Bexa Jpyk, 2018. 160 c.

4, bynasin JI.A., I'aBpromenko [[.A., Cucoee B.M. OcHOBH TE€pMOJIMHAMIKH: HaBY.

noci0. a7 CTyAeHTIB (i3MyHMX Ta I1H)XKeHepHO-(i3MuHUX (akynpTeTiB yHiBepcuteTiB. Kwui:
Bumasanuwnii ientp "KuiBcekuii yHiBepcuret". 2004. 165 c.

o. bynasin JL.A., TapkoBcekuii B.K. fnepna ¢isuka: migpydyHuk, 2-¢ BHIAHHS,
niepepobiene 1 nonoBHene. Kuis: 3nanns, 2005. 439 c.

6. Bubpani nutanns actpoHoMii Ta actpodizuku: HaBd. 1moci6. / I1. luropin Jlyupk:
2020. 136 c.

1. lanymak M.O., ®empopoB O.€. Kypc o¢isuku. Enekrpomarnerusm. IBano-
®pankiscebk, IDHTYHI, 2016. 405 c.

8. I'epacumoB O.I, AngpianoBa I.C., ®i3mka B 3amayax: mniapyyauk. Opecbkuit
nepkaBHUM exonoriynuil ynisepcurer. Oneca: Bun-so “TOC”, 2017. 564 c.

9. lonoBina H.A. MonekynsapHa ¢i3uka Ta TepMoauWHamika: HaB4. 1oci0. JIympk:
Bexa-/Ipyk, 2017. 240 c.

10. [onoBina H.A. MonekymsipHa (i3uka Ta TepMOJAMHAMIKa B 3alIUTAHHAX Ta 3a/la4ax:
HaBy. noci6. JIynek: Bexa-/pyk, 2017. 190 c.

11. I'yoceka B.B., Kpumrans B.®. Teopernuna mexanika. KinemaTtuka TBepIoro Tina ta

nuHamika Touku. Koncnekt nekmiii: HaBy. moci0. KIII im. Irops Cikopebkoro Kuis: KIII im. Irops
CikopchKoro, 2018. 105 C. URL :https://ela.kpi.ua/bitstream/123456789/23703/1/
konspect_%0d0%a2%d0%9c_G ubskaya Kryshtal 2018.pdf

12. Hasumiok I'.€., Muponuyk I'.JI. Pamianis i moamna: HaBy. moci0. Jlympk: Bexa-
Hpyx, 2018. 309 c.

13. Hinyx JI.T. Mexanika: niapyunuk. Tepuonunb: Ilinpyunuku 1 mociOHuku, 2016.
428 c.

14. 3aranbHa acTPOHOMIS: MIAPYYHUK JUIsl BHUINMX HaBYaJIbHUX  3aKiafgiB /
C.M. Anppiecokuif, C.I'. Kyspmenkos, B.A.3axoxaii, [A. Knumumun. Xapkis: IIpoMmApT,
2019. 524 c.

15. 3aranpHi OCHOBU (Di3MKH: HaBy. 1oci0. 3 kypcy «Pizukay / [letuenko O.M., Cucoen
A.C., Hazapenko €.1., besyrmmii A.B. Xapkis: XHAMI', 2007. 224 c.

16. 3aranpHuil kypc ¢i3uku: 360ipHuk 3amay  / LIL apkyra, LII. I'ap6apuyk,
B.I1. Kypinnwnii Ta i1. Kuis: Texnika, 2003. 560 c.

17. Kapmasin B.B., Cemeneup B.B. Kypc 3aranpHoi (i3uku: HaBY. moci0. Ui BHIL.
HaBu. 3aknaniB. Kuis: Kongop, 2016. 786 c.

18. Knacuuna Mexanika (Kypc JeKIiif): HaB4. OCi0. s CTY/ICHTIB BHII. HABY. 3aKJIa/IiB
¢di3uko-MaTeMaTHYHUX cremianbHocTel. YManb: [T «Kostuii», 2015. 160 c.

19. Ko6ens I'.Il., I'onoBina H.A. JlaGopaTopHuif MPaKTUKYM 3 MEXaHIKU: METOIAMYHI
pexomMeHaauii s CTyaeHTIB pakyabTeTy iHGopManiifHuX cucteM, (i3UKU Ta MaTeMaTHKU. JIyIpK:
Bexa-/lpyk, 2016. 80 c.

20. Komno6pono B.I'. XpmiboBa onrtuka. Y. 2. Judpakiis i mojspu3ariis CBITIA:
niapyunuk. Kuis: HTYY «KIII im. I.Cikopcbkoro», 2018. 230 c.
21. Knumunmn LA., Kpstuko LII. Actponomis 11 knac: miapyuy. i 3arajJbHOOCB. HaBY.

3aknafiB. Kuis: 3nanns Ykpainu, 2002. 234 c.

22. Kpasuos O.B. 3anaui 3 knacuunoi mexaniku. Kuis: HTYY "KIII", 2006. 234 c.

23. Kypc 3aranbHoi acTpoHOMIT: miApy4YHUK A cTyaeHTiB By3iB / C.M. AHIpi€BChKUH,
J.0. Knumumua; OHY im. 1.1, Meuynukosa, [Ipukapmnarcekuii Hatl. yH-T iM. B. Ctedanuka. Opeca:
Actponpunrt, 2010. 475 c.

24, Kyuepyk I[.M. 3arampamii kypc ¢izuku: HaBd. moci6.: y 3-x 1. T. 1 Mexanika.
MornexymsipHa ¢i3zuka i repmoannamika. Kuis: Texnika, 2006.

16


https://ela.kpi.ua/bitstream/123456789/23703/1/

25. Kyninenko JLb., ®enmopoBa O.B. Meronuunuii mociOHMK 3 Kypcy «3arajibHa
¢bizuka». [3main, 2005. 176 c.

26. Kyuepyk .M. 3aranpuuii kypc ¢isuku: Hapu. moci6.: y 3-x 1. T. 2 Enexrpuxka i
maraetnsM. Kuis: Texnika, 2006.

27. Kyuepyk L.M. 3aramenuii kypc ¢izuku: HaBu. mocib.: y 3-x 1. T. 3 Onruxa.
KsanToa ¢i3uka. Kuis: Texnika, 2006.

28. Makapens M.B., Pemernsk B.FO., Pomanenko O.B. 3amaui 3 kimacuuHOl
enexktponuuamiky. Kuis: BIIL "KuiBcbkuii HanionansHui yHiBepcutet", 2006. 300 c.
29. Hebecna mexanika: mifpy4H. JUIs CTYAEHTIB YHIBEPCHTETIB, SIKI HaBY. 3a CIIEll.

"Actponowmis"/ FO.B. Anekcanapos; Xapk. Hail. yH-T iM. B. H. Kapasina. Xapkis: 2004. 236 c.

30. Ontuka: miapyuyauk / M.O. Pomantok, A.C. Kpouyk, LIL [Mamyk; 3a pen.
npod. M.O. Pomanroka. JIsBiB: JIHY imeni IBana ®@panka, 2012. 564 c.

31. [Manexin B.II. Kypc ¢izuku: migpyunuk B.II. [lanexin. Xapkis: XHY imeni
B.H. Kapa3zina, 2013. 516 c.

32. [Mpumusk MLIT. Actponomist 11 kiac: migpydH. i 3aralbHOOCB. HaBY. 3aKJajliB. —
XapkiB: Panok, 2011.

33. Cauyk A.M., IOpiiiuyk LM. ®i3uka sapa i eIeMEHTapHMX YaCTHHOK: 3ajadi Ta
MeToJIMKa iX po3B’s3yBanHs. YepHiBii: Pyra, 2007. 88 c.

34. @i3uka: HaB4Y. MMOCi0. 3 pO3B'A3yBaHHSA 3ama4 3 Kypcy 3arajabHOi ¢i3ukud /
b.1. BepOunpkuii, A.M. Kpons - Kuis: IHKOC, 2016. 376 c.

35. SAxi6uyk I1.M. MonekymsipHa ¢isuka: HaBd. mnoci6. / IL.M. Sxi6uyk, M.M. Kinum.
JIsBiB: JIHY imeni IBana ®@panka, 2013. 584 c.

17



CoNoO~wWNE

14.
ua.net/
15.
16.
17.

THOOPMAIIMHUM PECYPC
Odiuiitawmii caiit MinicrepcTBa ocBiTH 1 Hayku YKpainu - http://www.mon.gov.ua/
I'onoBHe ympaBiiHHS OCBiTH 1 HayKu YKpainu - http://www.edu.kiev.ua/
IactuTyT Bumoi ocBitn HAITH Ykpainu
3araibHa cepeHs ocBiTa B YKpaiHi - http://www.znz.edu-ua.net/
OcsiTHiii mopran Ykpainu - http://www.osvita.org.ua/
OcgiThiii caiit "llIkinbHa ocsita" - http://www.school.edu-ua.net/
Bceykpaincbkuii mkiapHui moprain - http://www.school.ed.net.ua/
OcgitHiit iHpopmariitnuii mopran - http://www.o_svit.iatp.org.ua/
OcsiTHiii caiit "OcBiTsHCbKa Mepeka Ykpainu'" - http://www.ednu.kiev.ua/

. Ykpainceka HaykoBa Mepexa YPAH - http://www.uran.net.ua/~ukr/frames.htm
. Hamionansna Akajemist megarorivnux Hayk Ykpainu - http://www.apsu.org.ua/
. HAIIH VYxpainu. Caiftu iHCTUTYTIB Ta iHmMX migpo3ainis HAITH

BAK VYkpaiuu - http: //www.sac.gov.ua/
[HCTHTYT 3MicTy 1 MeTOAIiB HaB4aHHs MiHicTepcTBa ocBiTH YKpainu - http://www.ictme.edu-

Mixxnapoaauii ocBiTHIN GoHx iM. SpocnaBa Mymaporo - http://www.ymf.kiev.ua/
I*EARN - MixkHapo/iHa OCBITHS Ta pecypcHa Mepexa - http://www.kar.net/%7Eiearn
OcrpiB 3Hanb. OcBiTHI# mopTai - http://ostriv.in.ua/

18


http://ostriv.in.ua/

