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MMOACHIOBAJIBHA 3AITMCKA

OcHOBHOIO MeTOI0 (haxOBOTO0 BHUIPOOYBAaHHS € TEpeBipka (axOBHX 3HAHb BCTYITHUKIB B
MeXax OCBITHBOI MporpamMu OakaiaBpa, BUSBICHHS PIBHA iX 3arajibHOi (Di3MUHOI 1 METOAWYHOT
KYJIBTYpH.

@axoBe BUIPOOYBaHHS 3 (i3MKM 1 acTpoHOMIi mependauvae mnepeBipky mpodeciiHol
MIJITOTOBKU CTYJICHTIB-BUITYCKHHUKIB 3 OCBITHIM piBHEM «0akajgaBp» JO HaBYaHHS 3a OCBITHIM
piBHEM «maricTp» Ta a0 pobotu 3a cnemianpHicTIoO "®i3uk" Ta "ActpoHom". BoHO n03BOIISIE
BCTAaHOBHUTH PiBEHb (DI3MYHUX 3HAHDb BCTYIMHHKIB 1 YMIHHS BHUKOPHCTOBYBATH iX Ha NPAKTHII, a
TaKOK 3/1MCHIOBATH MPOLIEC HAYKOBUX JTOCIIIKEHb.

BceTynmHUKY MOBHHHI BOJIOJITH TEOPETUKO-CKCIIEPUMEHTAIBHUM 0a3ucoM (Di3WYHOI HAYKH,
OCHOBHHMMH TOHSTTSAMH 3arajibHOI 1 TEOPETUYHOT (DI3MKHU Ta aCTPOHOMIi, MaTH YiTKE ySBICHHS IPO
OCHOBHI ¢i3u4HI Teopii, mpo (yHAaMeHTanbHI (I3UYHI JOCTIAN, MPO OCHOBHI (hi3MUYHI 3aKOHU 1
3aKOHOMIPHOCTI, YiTKO BOJIOAITH (PI3UUHOIO TEPMiHOJIOTi€r0, 3HATH (I3WYHI NPUIagd 1 METOAU
eKCIIePUMEHTAJIbHUX JOCTIKEeHb, PO3YMITH (i3UMYHI TPUHLUIN Aii OCHOBHUX BHMIpPIOBAIILHUX
MIPUJIAJIIB, BOJIOJIITH HAaBUYKAMHU PO3B’s3yBaHHs (i3WYHMX 3a7ad, BOJOJITH METOIUKOIO 1 TEXHIKOIO
NMpoBeACHHS (I3WYHUX JIOCHIJIB, TEXHIKOK IIPOBEACHHS JabopaTOpHUX pOOIT 3  (i3HKw,
JEMOHCTPYBATH TIMOOKE pO3yMiHHS LI 1 33724, IO CTOSATH 3apa3 mepen (Hi3uKoM Ha Cy4acHOMY
€Tarli PO3BUTKY HAYKH.

MNOPAJOK MPOBEJIEHHSA BCTYIIHOI'O BUIITPOBYBAHHS:

® JIONYCK JO0 BCTYMHOTO BHUNPOOYBAaHHS BCTYIHHKIB 3/IIHCHIOETBCS 32 YMOBH HasBHOCTI
apKylIa pe3yJbTaTiB BCTYITHUX BUMPOOYBaHb Ta JOKYMEHTA, SIKUH 3acBiguye ocoOy (macmopra, ID-
KapTKH);

e BCTyIHE BHUNPOOYBAaHHS IPOBOAUTHCS 3TIHO PO3KIALy, CKIQJEHOTO TPHUIAMAaIbHOIO
kowmiciero PAI'Y;

® BCTYIHHMKaM, 5IKi O€pyTh y4acTb B YCHUX BCTYMHHMX BHMIIPOOYBaHHSX, JI03BOJISIETbCS MATH
pu co0l pyyKy 3 YOPHUIOM (T1aCTOI0);

® BCTYITHUK OTPUMYE TiIBKM OJWH KOMIUIEKT €K3aMEHAIliiHWX 3aB/iaHb; 3aMiHa 3aBJIaHb HE
JI03BOJISIETHCS;

® BCTYITHUK Ma€ MPaBO 3BEPHYTHCS JIO0 €K3aMEHATOpPIB 3 MPOXAaHHSAM II0/I0 YTOYHEHHS YMOB
3aBJIaHb;

® [1iJ1 yac BCTYITHOTO BUIIPOOYBaHHsS HE J03BOJIAETHCS MOPYLIYBATH THIY, CIIJIKYBAaTUCS 3
IHIIUMU ~ BCTYNHHMKaMM, KOPUCTYBAaTHCS  €JIEKTPOHHHMH, JIPYKOBAaHHUMH, PYKONHCHUMHU
1H(pOpMaLIHHUMU JIKEpeaMu;

® 3amuc BiJMOBiAl Ha €K3aMEHalllifH1 3aBJaHHs 3A1MCHIOETbCA B apKYyIlli YCHOI BiAMOBIAIL, Mif
SIKOFO CTaBUTHCSA MIMIC BCTYITHUKA Ta YWICHIB €K3aMeHaI[ifHOT KoMicif)

® KOPUCTYBaHHS CTOPOHHIMH JpKepenamMu iHGopMmalii Ta TMOpPYIIEHHS HOpOUeAypH
MPOXO/KeHHsI ()aXOBUX BUIPOOYBaHb, ICIUTIB, TBOPYUX KOHKYPCIB MOXe OYyTH MPUYHUHOIO IS
BIJICTOPOHEHHS BCTYITHHKA BiJl BCTYITHUX BUIIPOOYBaHb;

® BCTYITHUKH, SKi HE 3 SBWIMCH HA BCTYIMHE BUMPOOYBaHHS 0€3 TMOBAXHHUX MPHYUH Y
BU3HAUEHUN pO3KJIAZOM dac, A0 y4yacTl y NOJAlbIIMX BHUMPOOYBAaHHSAX Ta B KOHKYpCl He
JIONYCKAIOThCSA; 32 HASBHOCTI MOBAXHMUX INPUYMH, MIITBEP/PKEHUX JOKYMEHTAIbHO, BCTYIHUKU
MOXYTb OyTH JOIYIICHI J0 MPOIMYIIEHOTO BCTYIMHOTO BUIPOOYBaHHS (BUIPOOYBaHB) 3 TO3BOJIY
BIJINIOBIJAJILHOTO CEKpeTapsi MpUHMaIbHOI KOMIcCii B Me)KaX BCTAHOBJIEHMX TEPMiHIB Ta PO3KIALy
BCTYIHUX BUIIPOOYBAHb;

® [IepeCcKIaJaHHs BCTYITHUX BUIIPOOYBaHb HE J03BOJIETHCS.

® OIIIHIOBAHHS BIJNOBIJII BCTYNHHKIB Ha BCTYITHOMY €K3aMEHI 3AIHCHIOETbCS YJICHAMH
MpeAMETHOI KOMICIi, TPU3HAYEHO1 3TiHO 3 HaKa30M PEKTOopa, 3a IIKajaor omiHoK Bix 1 mo 200
6amiB. IlizcraBoro ans (opMyBaHHS OIIIHKH € TPaBWIBHICTh, JIOT1UHICTh, TIMOMHA BIAINOBiAL,
YMIHHS aHaJIi3yBaTH MPOOJIEMH, SIKI CTOCYIOTHCS 3MICTY BIJIOBI/I, BUPOOJISATH CAaMOCTIHHI OITIHKH
Ta PilIeHHS 1010 PO3B'SI3aHHS TaKUX MPOOIEM.

eUac, BimBeneHMI Ha MpoOBeJeHHs criBOecimu 31 BcTymHukamu — 0,25 rox. Ha OJHOTO
BCTYITHHUKA (KITBKICTh YICHIB KOMICIi Ha TOTIK (TPYITy) BCTYMTHUKIB HE OUIbIIIE TPHOX 0Ci0).



ITPOI'PAMA BCTYIIHOI'O BUITPOBYBAHHA

3araiabHa Qizuka

Mexaniuyauii pyx Ta Horo Buau. OCHOBHa 3amaya MEXaHIKM Ta CIOCOOM 1i poO3B’s3aHHS B
kinemaTuui. ®PizuyHe TiNO W MatepianbHa Touka. Cucrema BiwtiKy. (CrmocoOu BUMiprOBaHHS
JOBKHUHU 1 4acy.) BimHOCHICTh MexaHI4HOTO pyXy. TpaekTopis pyxy. PiBHOMIpHHIA NpsMOJiHIHHHANA
pyx. Hlnsax i mepemimenns. IBuakicts pyxy. PiBHSHHS piBHOMIpHOTO HPSMOJIIHIHHOTO pyXYy.
3akoH JojaBaHHA IMBUAKOCTEH. ['padiky  3ajIeKHOCTI KIHEMATHYHUX BEJIWYUH BiJ Yacy s
PIBHOMIPHOTO MPSMOJIIHIHHOTO PYXY.

HepiBaoMmipuuii pyx. CepeaHs Ta MUTTEBA MBUAKICTh. PiBHOMpUCKOpeHuid pyx. IIpuckopenHs.
PiBHAHHS piBHONpHUCKOpeHOTO pyxy. UIBuAKiCTP 1 mpoiAeHUE NUIAX Tila Mmix 4Yac
PIBHOIIPHUCKOPEHOTO MPAMOJIiHIHHOTO pyXy. I'padiku 3anexHOCTI KIHEMAaTHYHUX BEJIMYUH Bij yacy
JUIs1 PIBHOIPUCKOPEHOTO MPSMOJIHIHHOTO pyXY.

Binsne nagiass tin. [IpuckopeHHs BUIbHOTO MagiHHA. PIBHSHHS pyXy MiJ 4ac BUIBHOTO MaJiHHA
T

PiBHOMIpHHMII pyx MaTepianbHOi ToukH 1o koiy. [lepion 1 o6eproBa uacrota. KyroBa MIBUIKICTS.
3B'SI30K JIIHIKHUX 1 KYTOBHX BEIMYHMH, IO XapaKTEPU3YIOTh PyX MaTepialbHOI TOYKH MO KOINYy.
JIOLIEHTPOBE PUCKOPEHHS.

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

3akonu auHamiku. [lepmmii 3akon Heiorona. IHepuianpHi cuctemMu Biqmiky. IHepris Ta
iHepTHicTb. Maca Ta immynbc Tima. Jpyruii 3akon Heiorona. Tperiii 3akoH HproTona. Mexi
3aCTOCYBaHHsA 3aKOHIB HbloTOHA.

I'paBiTaniiina B3aemMoist. 3aKOH BCECBITHBOTO TSDKIHHA. ['paBitariitna crana. Cuna TsoxinHs. Bara it
HeBaromicTb. PyXx Tijla, KHHYTOTO BEPTHUKaJIbHO Bropy. Pyx Tija, KHHYTOro rOpu30HTajIbHO. Pyx
TiJ1a, KHHYTOTO MiJ{ KyTOM JI0 TOPHU30HTY.

HIty4ni cynytHuku 3emuti. [lepma kocMmiyHa MIBUAKICTb. PO3BHTOK KOCMOHABTHKH. BHecok
YKpaiHChbKUI yueHUX y po3BUTOK kocMoHaBTuKH (FO. KonapaTtiok, C. KoponboB Ta iH.).

Hedopmartis Tin. Cuna npyxHocTi. MexaniyHa Hanpyra. 3akoH ['yka. Mogayns FOnra.

Cwu tepts. KoediiieHT TepTs KOB3aHHS.

Pyx Tina mix Ai€ro KiTbKOX CHIL
PiBHoBara Tin. Bugu piBHOBaru Tin. YMoBa piBHOBaru Tila, U0 Mae Bichb oOepTaHHS. MOMEHT
cunu. LleHTp TSOKIHHS.

Immynbe Tina. 3akoH 30epekeHHs IMNyabCy. PeakTuBHUIT pyX.

MexaHiuHa poOoTa Ta MOTYXKHICTb. MexaHiuyHa eHeprid. KiHeTndyHa 1 moTeHIiaJbHA E€HEpPris.
B3aemHi nepeTBOpeHHsS! MOTEHI[IAJIbHOI 1 KIHETMYHOI €Heprii B MeXaHIYHMX mporecax. [loBHa
MeXaHI4Ha eHeprisd. 3aKoH 30epekeHHs eHeprii. AOCOIIOTHO NMPYXHUK yaap ABOX Til.

KonuBaneHuii pyx. YMOBH BUHUKHEHHS KOJMBaHb. BibHI KonmuBaHHsA. ["apMOHIYHI KOJTMBAHHS.
AmmutiTyna, nepioj i 4acToTa KoJMBaHb. PIBHAHHS rapMOHIYHUX KOJUBaHb. Da3a KOJIMBaHb.

Matemarnunuit MmasTHUK. [lepion KoiMBaHb MaTeMaTHYHOTO MasiTHUKA. [IpyKUHHUI MasTHUK
Ta repioj Horo KojiauBaHb. [lepeTBOpeHHs eHeprii mija 4ac KOJIMBaHb MAaTEMAaTUYHOTO i
MPY>KHHHOTO MasiTHHKIB.

Bumymeni konuBanns. Pesonanc. EHepris konuBanbHOTo pyxy. (ABTOKOJIMBAHHS.)
[TomupeHHss MeXaHIYHUX KOJMBaHb Y HPYXXHOMY cepenoBuili. Ilomepeuni Ta MO370BKHI XBHIIL.
JoxuHa xBuii. LIIBUAKICT MOMUPEHHS XBUIIb.

[Tpunnun BimHOCHOCTI A.EitHmTeitHa. OCHOBHI TOJIOKEHHS CIEIIaibHOT TEOpii BITHOCHOCTI
(CTB). IBuakicTs cBiTia y Bakyymi. BiHOCHICTh 0JHOYAaCcHOCTI Mojild. BiTHOCHICTh JOBXHUHH 1
qacy.

PensTuBicTChKMI 3aKOH JOAaBaHHS MIBUIKOCTEH. B3aeMO3B's130K Macu Ta eHeprii.

OCHOBHI TIOJIO)KCHHSI MOJICKYJIIPHO-KIHETHYHOI Teopii OylOBHM pPEUOBMHHM Ta 1i JTOCIHIJHI
o0rpyHTyBaHHA. Maca Ta po3mipu atoMiB 1 Mosiekyln. Kinbkicte pedoBunu. MossipHa maca. Crana
ABorajpo.

BumMiproBanss mBuAKOCTI pyxy Monekyd. (Jocmix O.1Tepna.)

[TosicHenHst OyoBHM TBEpUX T, PIAUH 1 Ta31B HA OCHOBI aTOMHO-MOJIEKYJISIPHOTO BUCHHS PO
Oy/0BY PEUOBHHU.



Mopnens igeansHOoro Tra3y. [azoBi 3akoHu. Tuck rasy. OCHOBHE pIBHSHHS MOJEKYJISPHO-
KIHETUYHOI TeOpil iIcalTbHOTO Ta3y.

PiBHsAHHS cTany ineanbHOrO ra3y. PiBusuua MenneneeBa-Knaneiipona. [3onponecu. (3pimkeHHs
rasiB, iX OTpUMaHHS 1 BAKOPUCTAHHSI. )

[TapoyrBopeHHs i koHzaeHcanis. Hacudyena i HeHacuueHa napa. Kuminnas. Bonoricte moBiTps.
Touka pocu. MeToiu BUMiIprOBaHHS BOJIOTOCTI TTOBITPS.

BrnactuBocri pinun. [loBepxHeBuil HaTAT pianHu. 3MouyBaHHs. KaniispHi sBuia.
bynosa # BmactuBOocTi TBepaux Tin. Kpucramiuni W amopdHi Tina. AHI30TpOMis KpPHUCTAJIB.
(YTBOpeHHSI KpHCTaniB y mpupoii.) Pimki Kpuctamu Ta iXHI BIACTUBOCTI. 3aCTOCYBaHHS PiJIKHX
KkpuctaiiB y TexHimi. [lomiMepu: iX BracTuBoCTi 1 3acTocyBanHs. (Hanomarepianmu.)

Terutoi siButa. CTaTUCTHYHUHN 1 TEPMOJAMHAMIYHUHN MiTXOAHM IO TOSICHEHHS TEIUIOBUX SBUIIL.
Tepmoaunamiuna piBHOBara. Temneparypa. (CriocoOu BUMIpIOBaHHS TeMIIEpaTypH. )

Buytpimns enepris Tin. [IBa cmocoOu 3MiHM BHYTpIMIHBOI eHeprii Tina. Pobota i KilbKicTh
terwiotu. Pobota TtepmoanHamiuHoro mporecy. TernoemHicTs. [lepmuii 3aKkoH TepMOAWHAMIKH.
AniabaTHul TIporec.

TernnoBi mammuu. [IpuHImn nii TernioBUX ABUTYHIB. ([BUTryH BHYTpPIIIHBOTO 3ropsiHHSA. JlU3enb.)
Heo6opoTHICTh TermmoBux MporeciB. X0I0uIbHA MaIlIHA.

Enextpuune mozne. HampyxkeHicts enektpuyHoro moss. CHIOBI JiHIT €IEKTPUYHOTO TOJSL.
HaxnagaHHst e1eKTpUYHUX TOJiB. EJeKTpudHe mosie TOYKOBHX 3apsi/IiB.

PeyoBuna B enekTpuyHoMy moii. [IpoBimHUKM B ejekTpuyHOMY IMoii. JliemeKTpuku B
enekTpuyHoMy moi. [lomspusanis mienextpukiB. JlienekTpuuHa MpOHUKHICTH pedoBUHH. (Brims
EJICKTPUYHOTO IT0JIS Ha J)KMBI1 OpraHi3MH. )

PoboTta mix dac mepeMilieHHs 3apsAay B OJHOPITHOMY eNeKTpocTaTndHoMy modii. IloreHmian
€JIIEKTPUYHOTO OIS

Pi3nung norennianis. 3B’ 130K HAPYKEHOCT] €IEKTPUYHOTO TOJIS 3 PI3HULICIO TOTEHIIIATIB.
EnextpoemHicTh. ENeKTpoeMHICTh MIIOCKOTO KOHJIEHcaTopa. Buau konaeHcaTopiB. 3’€JHAaHHSA
KoHJIeHcaTopiB. EHepris enekTpuyHoro mosis. BUKopucTaHHs KOHIEHCATOPIB Y TEXHILII.

Enextpuunuii crpym. Enexktpuune koso. Jkepena 1 cHoxkuBaui €JIEKTPUYHOTO CTPYyMY.
Enextpopymriitna cuna. 3akoH Oma mjis TOBHOTO KoJjia. EJIEKTpUYHI KOJia 3 TOCIITOBHUM 1
napajeabHUM 3’€HaHHAM NPOBIIHUKIB. POOOTa Ta MOTYXHICTh eleKTpuyHoro crpymy. (Temsosa
nis ctpymy.) Mipu Ta 3aco6u 0e3nekH miJ1 4ac poOoTH 3 €JIEeKTPUUHUMH NPUCTPOSIMHU.

Enextpuunuii cTpyM y Ppi3HHX cepeloBHIIAX (MeTajaX, piiMHaxX, Tra3ax) Ta MHoro
BUKOPHCTaHHS.

[Tna3ma Ta ii Bractuocti. (IIpakTuyHe 3acTocyBaHHS IIa3MHU)

EnexTponpoBigHicTh HaMIBIPOBIAHUKIB Ta ii Buau. BiacHa 1 gomimkoBa MPOBITHOCTI
HaIiBIPOBIIHUKIB.

EnexTpoHHO-IipKOBUI TIepexia: MOTro BIIACTUBOCTI 1 3aCTOCYBaHHs. HamiBNpOBITHUKOBHIA
nion. HamiBnpoBiTHUKOBI MPUIaIM Ta X 3aCTOCYBaHHS.

CtpyM y BakyyMi Ta #oro 3actocyBaHHS. EnexkTpoHHI mydku Ta iX BiIacTHBOCTI. EnexTpoHHO-
poMeHeBa TpyOKa.

Enextpuuna 1 marHiTHa B3aemojii. B3aemopis mpoBiAHHMKIB 31 cTpyMOM. MarHiTHe mose
cTpyMy. JIiHIl MarHiTHOTO MOJS MPSIMOTO 1 KOJIOBOTO CTpyMiB. [HAyKIis MarHiTHOrO noJjs. IToTik
MarHiTHO1 THIYKITii.

Jlist MarHiTHOTO MOJII Ha MPOBITHUK 31 cTpymoM. Cuma Ammepa. [lis MarHitHoro moist Ha
pyxomi 3apsypkeHi yacTuHkd. Cuna JlopeHna. MoMmeHT cuil, 1o i€ Ha NPSIMOKYTHY PaMKy 31
CTPYMOM y MartiTHomy nouii. [Tpuniun aii enexTpoaBUryHa.

MaruiTHi BiacTUBOCTI pedoBUHHU. [lia-, mapa- 1 ¢epoMarHeTUKH. 3acTOCyBaHHS MarHiTHUX
MmatepiainiB. (MaruitHuil 3anuc iHpopmarii. BIUIMB MarHiTHOTO MoJIs Ha JKUBI OPTraHi3Mu.)

Enextpomarnitia iugykmis. Jocaigm M.Dapanes. Hampsm iHAyKmiiiHOro cTpymy. 3aKoH
enektpomarHiTHoi iHAykmii. Camoinnykmis. EPC  camoinaykuii. IaayktuBHicTh. Enepris
MarHiTHOTO TIOJISI KOTYIIKH 31 CTPYMOM.

OOepranHsl MNPSAMOKYTHOI paMKH B OJHOPIAHOMY MAarHiTHOMY IOJli. 3MIHHHUH CTpyM.
Onep>xaHHsl 3MIHHOTO CTpyMmy. ['eHepaTop 3MiHHOTO CTpymy. Jlitoui 3HAYCHHS HANPYTH 1 CHIIA
ctpymy. Tpanchopmarop. BupoOHuTBO, nepenaya Ta BHUKOPUCTaHHS EHEPrii €JIEKTPUYHOTO



CTpyMYy.

B3aeM03B’ 130K €JEKTPUYHOTO 1 MArHITHOTO TOJIB SIK MPOSB €JUHOTO EIEKTPOMArHITHOTO TTOJISL.

KonuBanbauii KOHTYp. BUHUKHEHHS €JeKTPOMArHiTHUX KOJIMBAHb Y KOJTUBAIBHOMY KOHTYPI.

["apMOHIYHI €JIEKTPOMArHiTHI KOJIMBaHHS. PIBHSHHS €JIEKTPOMAarHiTHUX TApMOHIYHUX KOJHBAHb.
YacToTa BIIaCHUX KOJMBaHb KOHTYPY. [lepeTBopeHHs eHeprii B KOJMBAILHOMY KOHTYpi. Bumymieni
KosMBaHHs. Pe3oHaHc. ABTOKOJIMBAHHS.
YTBOpeHHs 1 MOMMpPEeHHs eneKkTpoMarHiTHuX XBuib. Jocmian I'.I'epra. HIBuAKICTh mOMMpeHHs,
JOBKMHA 1 4yacToTa enekTpoMmarHiTHol xBwii. Illkama eneKTpoMarHiTHMUX XBWJIb. BiiacTMBOCTI
€JIEKTPOMArHiTHUX XBWJIb PI3HHX Jiala30HiB 4acTOT. EneKTpoMarHiTHi XBWIII B MPUPOJI 1 TEXHILI.
[Mpunuun nii  pamiorenedoHHOrO 3B’s3Ky. PamiomoBieHHs 1 TenebaveHHs. Pamionokartis.
CrinbHuKOBUiI 3B’ 130K. CyIyTHHKOBE TeleOaueHHSI.

Po3BuToK ysBiI€eHb npo npupoay ceitia. [lommpenHs cBiTia B pi3HuX cepenoBumax. /xepena
1 mpuiimaui cBitia. [lornmuHanHs 1 po3ciroBaHHs cBiTia. BimOuBanus cBitna. (Ilmocke 1 chepuune
n3epkana. OnepxaHHs 300paXKeHb 3a J0IOMOIO0 Ji3epKail. 3aCTOCYBaHHS JA3epKai.) 3aJOMIICHHS
cBiTna. 3akoHW 3amomieHHs cBiTia. [lokasHuk 3amomuieHHs. [loBHe BimOWBaHHS CBIiTIA.
(Bonmoxonna ontuka.) Jlin3u. [To6ynoBa 300paxkeHb, ofepKaHuX 3a nonoMororo JiH3. Kyt 3opy.
OntuyHi npuiaan Ta iX 3aCTOCYBaHHS.

CBITJIO sIK eJIeKTpoMarHiTHa XBuiIs. KorepeHTHICTh CBITJIOBHX XBWJIb. [HTEpdepeHIis cBiTIA.
IaTepdepenmiiiai KapTUHU B TOHKHUX TUIACTHHKAX 1 roriBKax. ([ToHsTTS mpo roxorpadiro.)

Judpaxkis ceitia. [Ipuanun [Noiirenca-dpenens. Judpakiiitni kKapTHHA BiJ NIIJIMHA, TOHKOT
HUTKH. [ndpakuiiina rparka.

Hucnepcis ciTia. [IpoxomkeHHs cBitia Kpi3b npusmy. HenepepBHuii ciekTp cBitTia.
CrnekTpockor.

[Monsapuzauis ceitna. [Ipupoane i monsgpuzoBane cBitio. (OaepkaHHs MOISIPU30BAHOTO
CBITJIA.)

KBanToBi BinactuBocti cBitia. I'imore3a M.[1nanka. CBitioBi kBaHTu. Crana Ilnanka. Exepris
Ta iMnynbsc ¢potoHa. Tuck citna.

®otoedpexr. Hocmigm O.I.CroneroBa. 3akoHu 30BHIIIHBOrO ¢oroedekry. PiBHIHHS
dbotoedekty. 3actocyBanHs poToedeKTy.

JlrominecrieHIis. (PoroximiyHa Iis CBITIA.)

KBanToBi renepaTopu Ta ix 3actocyBaHHs. [IpuHuumn Aii KBaHTOBUX I'€HEPATOPIB.

KopmyckynspHO-XBUIILOBUH Jyalli3M CBITJIA.

Icropis BuBueHHs aToma. SnepHa mojnenb aroma. KeantoBi moctynatu M.bopa. (Hocminu
J.®panka i I'.I'epua.) Enepreruuni cranu aroma.

BunpoMiHioBaHHs Ta TOIJIMHAHHS CBITJIa aToMamMH. ATOMHI 1 MOJIEKYJSIpHI CIIEKTPH.
PenTreHiBcbke BHUIPOMIHIOBaHHS. (3aCTOCYBaHHS PEHTIE€HIBCHKOIO BHUIIPOMIHIOBAHHS B Haylll,
TEXHII[l, MEAUIMHI, Ha BUpOOHUITBI.) CieKTpaJbHUI aHaji3 Ta Oro 3acTOCYBaHHS.

Metoau peecTparlii HOHI3yI0uOro BUITPOMIHIOBAHHS.

AtomHe snipo. [IpoToHHO-HEHTpOHHA MO/IETH aTOMHOTO siapa. Hyknonu. [3oTonu. SnepHi cunm
Ta X 0c00IMBOCTI. PONb €NEKTPUYHMX 1 SASPHUX CHIT Y 3a0€3MeUeHH] CTIHKOCTI sep.

®i3uyH1 OCHOBH sifiepHOi eHepreTHKU. Enepris 3B'13Ky atoMHoro saapa. Jedexr mac. Ciocodu
BUBIJIbHEHHS SIJIEpPHOI €HEpril: CUHTEe3 JIETKUX 1 MOAUT BaXKUX anep. AnepHi peakuii. Jlaniorosa
peaxIiist moAuTy siiep ypany. SnepHuit peaktop. SnepHa eHepreTuka Ta eKoJIoTis.

PamioaktuBHicTe. [lpupoana 1 IITyd4Ha  pagiOaKTUBHICTh. Buam  paaioaKTUBHOTO
BunpomMiHioBaHHs. Ilepion HamiBpo3many. 3akoH paAioakTUBHOrO posnany. OTpuMaHHS 1
3aCTOCYBaHHS PAIOHYKIII/IB.

(Ho3umerpis. J1o3u BUIPOMIHIOBaHHS. 3aXKCT BiJl HOHI3ylI0UOTO BUIIPOMIHIOBAHHS. )
EnementapHi 4acTUHKM. 3arajibHa XapakTEpUCTHKa eneMeHTapHuX uacTuHOK. (Knacumikaris
eneMeHTapHuX 4acTUHOK.) KBapku. KocmiuHe BUTIpOMiHIOBaHHS.

TeoperuuHa ¢izuka
Berym. Ipeamer Ta MeTo TEOPETHYHOT (Di3UKH.
Knacuuna mexaHika sk po3/iiia Kypcy TeopeTHqHoi (izuku. Mexi 3acTocyBaHHS KJIACHYHOT
(HexBaHTOBOT) MexaHiku. OIS OCHOBHUX IOHATh KJACHYHOI MEXaHIKH.



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

JlunaMika cuCcTeMH YacTHMHOK. Tumu cwil. 3akoHu 30epekeHHs. 3ajada JBOX TUI: 3BEICHA
Maca, pyX y ILEHTpaJbHOMY Toji, 3amada Kermnepa, mepepi3 poscisuusa, ¢opmyna Pesepdopna,
nmabopaTopHa CHCTEMa BIWIIKY 1 cMCTeMa BIJIIKY IleHTpa mac. MexaHiuHa moaiOHicTh. Teopema
Bipiana.

Pyx npu HassBHOCTI B sI3€H.

Turmmn B's3eii. Bipryansai nepemimenss. [lpunnun [['AmambGepa. PiBusiaas Jlarpanxka
MEPILIOTO POY.

[TpuHIMI HAaMEHIIOT /ii.

VY3aragpHeHI KOOpJAWHATH Ta MIBUIKOCTI, CTaH CHUCTEMH, KOHQITypaliiHHA MPOCTIp.
Iarerpanbue popmynoBanHs 3akoHiB ¢izuku. OCHOBHA 3ajaya BapialiifHoro yucieHus. [IpuHimn
l'aminbToHa, piBHsAHHA Jlarpawka npyroro pomy. YsaraabHeHWH iMmyiabc. BiactuBocTi ¢yHKITIT
Jlarpanka, acMUMOTOTHMYHA agUTHBHICTh. [IpuHIMN  BigHOcHOCTI  [amimes, po3mmpena
(meogHopigna) rpyna mneperBopenb lamines. dynkuis Jlarpamka YacTku Ta CUCTEMH YacTOK.
@Oynkuis Jlarpamka y 30BHIIIHBOMY TOJi. Y3araJbHEHa €HEpris. Y3araJbHEHHWH MOTEHIial,
nucunartuBHa GyHKUiA. PiBHsaHHS Jlarpanika A1 HEKOHCEPBATUBHUX CHCTEM.

Teopema Hpotep i 3akoHM 30epeKeHHS.

Junamiuni 3MiHHI. [HTerpanu pyxy i 3akonu 30epexxenns. Cumerpii. Teopema E. Hrorep
(E. Noether). 3akonu 30epexeHHs K HaCIiIKu Teopemu Hpotep.

Beryn 1o Teopii KonuBaHb.

OpnoBumipnuii  pyx. Ocuunsarop moOnu3y  MOJNOXKEHHS  piBHOBarm. Pyx vy
HIBUAKOOCHIIIOIOYOMY ToJi. 3racaroyi KojiuBaHHS. BumyineHi konuBaHHS. Maii KOIUWBaHHS
cucTeM 3 OaraTbMa CTYINEHSMHU BUIBHOCTI, BJIaCHI 4acTOTH, HOpMallbHI KonuBaHHS. [ToHATTS mpo
HEJIHIKHI Ta TapaMeTPUYHI KOJMBaHHS.

JuHnaMika TBEpAOTO TiIA.

Mogens TBeproro Tina. KoopauHaTH, MIBUIKOCTI 1 MPUCKOPEHHS TOUYOK TBEPJOro Tina.
Martpuiss noBopoty. Kyru Eiinepa. Tenzop 1 BekTop KyTOBOi MBHAKOCTI. [luHaMiuHI 3MiHHI
TBeproro Tina. Tensop iHepuii. Kinernuyna enepris. Cucrema piBHSHb pPyXy TBEpAOIo Tijla
B1JIHOCHO HEPYXOMOI'O Ta PyXOMOro 0a3ucis. PiBusnus Einepa. 3uru. PiBHsaHHA Jlarpanxka
TBEPJIOrO Tija. Y3arajJbHEeH1 CHUJIM, y3arajbHEHI IMIYJIbCH, y3arajibHEHa €Hepris TBEpIOro Tija.
Onuc pyxy TBEpJOTO Tija B CHUCTEMI BIJUIIKY, IO 00E€PTAETHCSA BIHOCHO 1HEPIIAIBHOI CHCTEMHU
BIJUTIKY.

OCHOBM M€XaHIKU CYLIJIBHOTO CEpEe0BHUIIA.

OCHOBHI TIOHSATTA MEXaHIKM CYLIUIBHOTO CepeqoBHINa. TeH30p MIBUIKOCTI aedopmartiii.
PiBHsiHHS HemepepBHOCTI. TeH30p MeXaHIYHMX HANpy>KeHb 1 3aKOHU 30€epexeHHs IMIylbca Ta
MOMEHTa iMmmynbca. PiBHsAHHS ans eHeprii. Bextop YmoBa. PiBHSHS pyxXy ieanbHOI piIUHM.
Cranionapna Tteuist 1 iHTerpan bepnymm. Teopema TomMcoHa mnpo 30epexeHHS TUPKYISIIT
mBuAKocTi. [ToTennianpHa Teuis. Hectucnusa pinvHa. 3ByKOBI XBWIIL B piIMHAX Ta ra3ax. PIBHSHHS
Hap’e-Ctokca. JlaminapHa 1 TypOyJieHTHA Teuli B S3K01 piUHHU.

PiBasHHS [aminbTOHA.

[TepetBopenns Jlexanapa. @yskiis [NamineTona. PiBHsHHsA ['aminberona. @OyHkmis
laminerona sik enepris cucremu. [Ipuknmaau. PazoBuit mpoctip. DazoBi Tpaektopii. Teopema
Jliysisuns. Bapiauiinuii npuHOMn Ass piBHSAHb [ amMinbTOHA.

Kanoniunwuii popmanizm.

Hyxxku Ilyaccona, ix BmactuBoctTi. Teopema Ilyaccona. 3B's30k myxok Ilyaccona 3
3akoHamu 30epexxeHHs. Kanoniuni neperBopenHs (KII). Ipuxmagu. Bmactusocti KII. KIT s
oCHIISATOpa. 3araJbHUAN MAXIT J0 Teopli KaHOHIYHMX mepeTrBopeHb. Meroa ['aminbrona-Ako06i.
[Mpuknagu 3acrocyBaHHs. 3MiHHI “nmis-kyr”. Ilpukmagu. AmiaGatuuni iHBapianTH. OmNTHKO-
MeXaHI4Ha aHaJIoTisl.

PensiTuBicTChKA KIHEMATHKA.

®dizuka 1 reomerpis. [lceBmoeBkiiioBa CTpykTypa mnpoctopy-uacy. [aTepBan. CBiToBUH
koHyc moxiii. IleperBopenns JlopeHua sk HacHiJOK iHBapiaHTHOCTI iHTepBaly, iX ¢i3uyHa Ta
reomerpuuyHa iHTeprperanis. Hacmiaku mneperBopens Jlopenma. IlpuHImMm BiZHOCHOCTI SIK



BiJOOpa)XeHHsI TICEBAOEBKIIIOBOI TeOMeTpii MpocTopy-yacy. 4—Bekropu: 4—paaiyc-BeKTop, 4—
IIBUJIKICTh, 4—TIPUCKOPEHHS, IEPETBOPEHHS 4—BEKTOPIB.

PenstuBicTchKa nMHAMIKA.

His nnsa  BUIBHOI YacTKU. PensTHBICTCHKI IMIyabCc 1 eHepris. 4—iMimynbc. PiBHSHHS
laminbrona-SIko06i BimbHOI yacTku. B3aemomis B Teopil BimHOocHOcTi. DyHkuis Jlarpamxka sk
YOTHUPUBHUMIPHHUHN CKaJsip. 4—cuja Ta ii rnmepeTBopeHHs. 3B'SI30K 4—cuiu 1 4—immynbca. PiBHAHHS
MinkoBcbkoro. [lis 1 ¢ynkuis Jlarpamka 3apsia B 3aJaHOMY €JIEKTPOMArHiTHOMY NOJi, 4—
MOTeHITIa], piBHSAHHS [aMminbToHa-SK00i. IHBapiaHTHICTH (a3u EIEKTPOMArHiTHOI XBHII, 4—
XBHJILOBHI BEKTOP, IEPETBOPEHHS YACTOTH 1 3—XBHIILOBOT'O BEKTOPA.

ExcniepuMeHTanbHi OCHOBHM 1 MaTemMaTH4He (opmystoBaHHS (yHIAaMEHTAIBHUX 3aKOHIB
KJIACUYHOI €JIEKTPOJHMHAMIKH.

3akon Kynona. [Tpuamun cynepnosumii. Ctpym. IHaykiis maraitHoro nosst. Cuita, 1o Jie
Ha CTpyM B MarHiTHOMy noii. 3akoH bio — CaBapa. 3akoH Amnepa 3akoH €JlI€KTPOMarHiTHOI
iHaykuii. EnexrpopymiiiiHa cuna. PiBHAHHS KIacHYHOI €NEKTpOAMHAMIKM Yy Bakyymi. Cucremu
OJTMHHIIb.

MIiKpOCKOITiUHI Ta MaKpOCKOIIIYHI PiBHSIHHS €JIeKTpoauHaMiku. [lonspu3saliis cepenoBuia,
3B’s13aHi Ta BUIbHI 3apsaau. Enextpuyna inayknis. HamarnidyBanHs cepeoBHUIIa, MONAPU3AIHHAN
CTpyM Ta CTpyM HamarHiuyBaHHs. HampykeHiCTb MarHitTHoro mnojs. PIBHAHHS HeNepepBHOCTI.
3akoH 30epekeHHs enekTpuyHoro 3apsnay. Cuna Jlopenna. 3akon 30epexenHst eHeprii. O0'emHa
I'YCTMHA eHeprii enekrpoMmarHiTHoro mnoiisi. Bekrop IloiHTiHra. 3akoH 30epexeHHs IMITYJbCY.
MakcBeniBChbKH TeH30p HATATY. 3aKOH 30epEeKEeHHSI MOMEHTY IMITYJIbCY.

Enexrpocraruka. CkansgpHuil mnoteHuian. HampyxeHicTb enektpuuHoro mnois. Teopema
I'ayca. PiBusHus Jlamaca i piBHsHHS [lyaccona. Metoan po3B’si3yBaHHS 3a[a4 €JIEKTPOCTATHUKH.
Po3knan ckansipHOro moreHuiany no mMyiabTunoisax. Enexrpuunuil nunons. KBaapynons. Enepris
JUTIONST Y 30BHIIIHBOMY TioJi. Jlumomnb-gumnosibHa B3aemomis. EHepris cucremMu 3apsiKEeHUX
MPOBITHUKIB. €MHICTb.

Maruitoctatuka. Bexktop marHiTHOI 1HAyK1ii. Bekropauii norenuian. Po3kiag BEKTOPHOTO
noTeHIiay no MyibTunosax. CkaaspHuil MarHiTHuM noreHuian. EHepris MarHiTHOro moist i
MarHitoctaTuuHux sBuil. KoedinieHTn B3aeMHOi Ta camo 1HAYKLii. MarnitHuii nunons. Enepris
Mar"iTHOTO JTUMOJS Y 30BHIIIHHOMY MAarHiTHOMY MoJi. Mar"iTHa IUMONb-IUNOJIbHA B3a€MOIIs.
B3aemozis cuctemMu cTpyMiIB 13 30BHIIIHIM MarHiTHUM noseM. ['ipomarnitHe BigHowmeHHs. Teopema
Jlapmopa.

BurnipomiHOBaHHS Ta MOMIUPEHHS €IEKTPOMArHITHIX XBUJIb.

KaniOpyBanbHa iHBapiaHTHICTH piBHSAHb MaxkcBena. KamiOpyBanus Jlopenna. Kymona i
laminpToHA. 3ami3HIOBAJIbHI Ta BUMEPEKAI0U1 TOTSHITIAIH.

Crniextpanbauii po3kiaa. CrnekTpaabHUA Ta KYTOBHH PO3IMOJLT €Heprii BUIPOMIHIOBaHHS.
[Inocka  MoHOXpoMaTM4Ha  XBWid. 3akoH  gucnepcii.  Ilomsgpusanmis,  I1HTEHCHBHICTb
€JIEKTPOMArHiTHOI XBWJIi. 3B'A30K MK €Hepri€lo il iIMIyJabCOM IJIOCKOT €JIeKTPOMArHiTHOI XBHIIL.
EnextpomarniTHe mosie sIK CYKYITHICTh TApMOHIMHMX OCHMJIATOpPIB. Bupas eneprii, iMmynbscy Ta
BEKTOPHOTO MOTEHIIialy Yepe3 KOOPAUHATH Ta IMIYIbCH OCHMIIATOPIB €IEKTPOMArHiTHOTO MOJIS.

EnexktpomarHiTHe moJjie Ha BeNUKIA BiAcTaHl Bia kepena. KyToBuil Ta crekTpanbHUN
PO3MOAINT eNeKTPOMAarHiTHOIO BHUIIPOMIHIOBAHHS 3a/laHUM CTpyMOM. EnexTpuune aumonbHe i
KBaJIpyTOJIbHE MAarHiTHE JWIIOJIbHE BHUIIPOMIHIOBaHHS. EnexkTpoMarHiTHe mosie B OMMKHIA Ta
nanbHil 30Hax. EnexkTpomarHiTHe moje 3apsay, SKUA pyXaeTbcs MpHucKopeHo. IloreHmianu
Jlienapa-Bixepra. EHepris, BUITpOMiHIOBaHA YaCTHUHKOIO, 1[0 PYyXAE€ThCS IPUCKOPEHO.

Po3scissHHSL  eneKkTpoMarHiTHUX XBWIb. EdexTuBHHN mepepi3 poscisHHA. Dopmyna
Tommcona. Peakuist BunpomiHtoBanHs. PasiatiiiHa mmprHa cieKTpaabHUX JiHIH.

Judpaxuis enekrpoMarHitHuX xBuwib. @opmyna ['pina. Judpakiis giHIHHO TOIIPU30BAHOT
XBUJI HA KPYTJIIOMY OTBOPI.

OcHOBH crienianbHO1 Teopii BiAHOCHOCTI.

ExcrnieprMeHTabHI OCHOBH CTICIiaibHOI Teopii BiZHOCHOCTI. AbGepairist 3ipok, gociin Pizo.
IleperBopenns Jlopenna. Hacninku 3 nmeperBopens Jlopenna. [IpaBuio nonaBaHHS HIIBHAKOCTEH.
YoTupuBUMIPHHI BEKTOp Ta HOTO MEPETBOPEHHS INMPH MEPEXOAl BiJl OJHIET M0 1HIIOI 1HEPIIHHOT
cucreMu BiuTiKy. [IpocTopoBo-uacoBuii iHTepBayn KoBapiaHTHI Ta KOHTpaBapiaHTHI KOOPAWHATH.



CkanspHuii 100yTOK YOTHPHUBEKTOPIB, HOro iHBapiaHTHICTh BIIHOCHO mepeTBopeHb JlopeHua.
YoTupuBEKTOp TYCTHHU CTpyMy. PiBHSHHS HemepepBHOCTI. YOTHPUBEKTOP MOTEHITIATY, PIBHSIHHS
s Heoro. KamiOpyBanus Jlopenma TeH30p e€IEKTPOMAarHiTHOrO oA, PensTuBiCcTChKa
KOBapiaHTHICTh piBHAHb MakcBemna. [leperBopennst Jlopenma mns momiB. [HBapiaHTH TeH30pa
enexktpomarHitHoro noist. Epext Jomnmiepa. KoBapianthicts Bupasy s cuiu Jlopenna

PenstuBicTchbka MexaHika. PiBHAHHS pyxXy B cHoemiaiabHId Teopii  BIAHOCHOCTI.
YoTHpUBEKTOP MIBUIKOCTI, IMITYJIbCY, cuian. Enepris yactunku Posnan wactuHOk. PensituBicTchka
¢dbynkmis Jlarpamka Ta 'aminbrona. [lpuHnun HalWMeHIIOi Al A €IEKTPOMArHITHOTO TIOJIA.
IaTerpan mii mas cucreMu, siKa CKJIQNA€ThCs 3 YAacTUHOK 1 moisi. TeH3op eHeprii iMImynbcy
€JIEKTPOMArHITHOTO MO *. 3aKOH 30epeKeHHS €HEPrii Ta IMITYJIbCY.

EnextpoanHamika CyIiIbHOTO CepeoBHIIA

Hienextpuku. Bekrop momspusamii. Bekrop  emektpuunoi  iHaykumii.  Tenszop
noJsipu3oBHOCTI. MarHetuku. Bekrop HamarniueHHs. [lomspusariisi HENMONSPHHUX i€JIEKTPHUKIB.
Jlokaneue mone. Popmyna Knaysiyca — Mocorri [lomsipusaniss HOJASpPHUX JIENIEKTPUKIB Y
MOCTIHHOMY ~ €JIGKTpUYHOMY Tomi. Jlucrmepciss  MieneKTpUYHOi TPOHUKHOCTI. 3B’S30K  MiXK
JeIeKTPUYHOI0 Ta MAarHiTHOK MPOHUKHOCTSMH Il €Hepriero, sika IOIVIMHAETHCA B CEpPEIOBUILI.
CniBeimnomennss Kpamepca — Kponira. YacToTtHa aucnepcis rasy i3 3apsKeHHX TapMOHIHHHX
OCIIMIIATOPIB.

DeHOMEHOJIOTIYHA TEOPisl MOMUPEHHS eEKTPOMAarHiTHUX XBUIIb.

[Tnocki xBwJl B JiedeKTpUKax. XBUJIbOBE pPIBHAHHS. [IIocka MOHOXpOMaTHYHA XBHJIS.
XBunboBuil BekTop. JucnepciiiHe piBHsAHHA. ®a3oBa MIBUAKICTH E€IEKTPOMArHITHOI XBHIIL.
CriBBiIHOIICHHS] MIXK aMILTITYyJJaMH HaIlPY»XEHOCTEH eNeKTPUYHOTOo Ta MarHiTHOro mouiB. [ToTik
eHeprii enmexTpoMmarHiTHOI XBwiai. [lonmspu3amis eNeKTPOMArHiTHUX XBWJb. llommpeHHs
€JIEKTPOMArHiTHUX XBWJIb y JUCIEPryrodoMy cepenoBuili. ['pymoBa mBuakicTb. BimOutrs it
3aJIOMJIEHHSI ~ €JeKTpOMarHiTHUX xBwib. @®opmymu @penens. KoedimieHT BIigOUTTS Ta
npoxomkeHHs. Kyt bprocrepa. [ToBHe BHyTpinIHe BitOUTTS. [lommpeHHs elneKTpOMarHiTHUX XBUIIb
y npoBigHuKax. [lomupeHHs enekTpoMarHiTHUX XBUJIb B aHI30TPOITHOMY CEpeOBHUILI. 3BUYaiiHa Ta
He3BUYaiiHa xBwiIi. ['eomerpuuyHa ontuka. ElikoHanbHe HaOmkeHHs. BumnpomiHioBaHHS
UYepenkosa — Basuiosa.

EnextpomarHiTHe mojie y XBWIEBOJAaX Ta pe3oHaTopax. llomepeyHo - MarHiTHi Ta
MOMEPEeYHO - eJNeKTpU4yHl XBWUJl. EjexkTpoMmMarHiTHi XBWJII B HIPSIMOKYTHOMY XBHJIEBOII.
[IpssMOKyTHUI pE30HATOP.

KBaszicTarioHapHi elleKTpoMarHiTHI MOJsl.

YMmoBu  KkBaszicTamioHapHocTi. KBazicramioHapHi sBUINA B JIIHIHHUX IPOBIJHHUKAX.
Kgazicrarionapue HaOmmkeHHs aisg MarHiTHOTO moyia. CkiH — edekT. MarHiTHUH pe30HaHC.
ITpaBuna Kipxroda*. Jlosri niHii.

PiBHSIHHSI MarHiTHOI TiAPOAMHAMIKH /111 HECTUCIUBOI piiuHU MarHiTHe uucio Pelinonb/ca.
[TommpenHst 30ypeHb B 1/leaIbHOMY MPOBIIHOMY CEpENOBHILI, SKE 3HAXOAUTHCS B MarHiTHOMY
noiti. Anb@BeHiBcbki xBuil. Teuist ["apTMana.

[Tepexin Bijg KBaHTOBOI MexaHikM 110 kiacuuHoi. KBasuknacuune nHaOmwkeHHs. [IpaBuia
kBaHTyBaHHs bopa-3omMmepdenba.

Pi3Hi mpezacraBieHHs BEKTOpY CTaHy Ta OIEparopiB. 3arajbHa TeOpis YHITapHUX
MEePETBOPECHh YHITApHI MEPETBOPEHHS, IO BIAMOBIMAIOTH 3MiHI CTaHy 3 YacoM; MPE/ICTaBICHHS
HlIpeninrepa, ["aiizendepra ta B3aemoii. Pyx y KyJ0HOBCHKOMY 1011, TUCKPETHUI Ta HEepepBHUI
CHEKTpH (ceMiHap).

CriiH Ta moHATTSA criHopa. CIiHOPU BUIIMX PaHTiB. 3B A30K CHIHOPIB 3 TeH30paMu. MaTpurii
[Tayni. PiBuaunsg [aymi.

Teopis 30ypeHb B CTalllOHAPHUX CTaHaX 3 JUCKPETHUM CHEKTpoM. Teopis 30ypeHb IpH
HasBl IBOX OnmM3bkuX piBHIB. Teopis 30ypeHs npu HasBi BUpopkeHHs. Mertoa Pitia (ceminap).

ﬁMOBipHiCTB JUISE TIEPEXOJIIB 3 OJHOTO KBAHTOBOTO PIBHSA HA I1HIMA. AniabaThdHe Ta
panToBe BKIIOUCHHS B3aeMoii. [lepexoau mia niero mepioguaHOro 30ypeHHsI.

[lpaBuna BigOOpy Ais BHUIPOMIHIOBAaHHS Ta TMOIIMHAHHS CBiTJIa. MyJIbTUIIONBHE
BHUIPOMIHIOBaHHS. Yac )KUTTs 30yPKEHHOTO CTaHy Ta IMHUpUHA eHepreTuyHoi diHii. Edexkrt [llTapka.

[TpuHn TOTOXKHOCTI Ta OOMiHHa B3aemois. Teopis OCHOBHOTO CTaHy aToma 3 JIBOMa
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eJleKTpoHaMH. 30y/DKeHHHI CTaH aToMa Teliio: OpPTO Ta Imapareiii.

Po3paxyHok aToMHUX PiBHIB MeTO0M XapTpi-Doka (METO1 CaMOy3TrO/[KEHOTO TIOJIA).

Bropunne kBaHTyBaHHs ©0030HHOTO Ta QepmionHoro momiB. IlpencraBieHHs wHcen
3allOBHEHHS TAPMOHIYHOTO OCHIIIATOPA (CeMiHap).

OcHoBu pensTUBiCTChKOI Teopii mons. Jlifiche Ta xomriuiekcHe mons Kielina-I'opmona,
BEKTOPHE I10JI€, EJICKTPOMArHiTHE MOJIe.

PiBusuns [lipaka. BinmbHuil pyx nipakoBcbkoi YacTHHKH. KamiOpyBanbHMH TpPUHIMII Ta
BKJIFOYEHHS €JIEKTPOMArHiTHOro moss. EJeKTpoH B 30BHIIIHBOMY €IEKTPOMArHiTHOMY IOJIL.
MarniTHUN MOMEHT €JIeKTPOHA.

3apsoBe crnpsokeHHs. YacTHHKa Ta aHTHYacTUHKA. [oHATTS mipakiBcbkoro “mops”. Teopis
Jlipaka Ta TOHKE PO3LICTJICHHS B aToMi BOAHIO. JIeMO1BChKUil 3CYB.

Bropunhe kBaHTyBaHHs 0030HHOTO 10JIs. IlepecTaHOBOYHI CIIBBIAHOIIEHHS AJIS1 OJBOBUX
orepatopiB. Oneparopy HAPOKECHHS. 3HHILNEHHS Ta Yucia 4acTUHOK. OCOOIMBOCTI KBAaHTYBaHHS
€JIEKTPOMArHiTHOIO MOJIL.

BropunHe kBaHTyBaHHS ()EPMIOHHOTO TTOJIS.

[IpyxHe po3CisTHHS YaCTUHOK Oe3 CIiHa.

Oyukuis [pina ans BUIBHOT YaCcTHMHKH. AMIUTITYZA pO3CisiHHS. bBOpHIBCHKUE ps.
Hudepenuiiinuii nepetun. Teopis po3cissHHS B OopHIBCcbkoMy HabnmmxkeHH1. KBaHTOBHI BHBIiA
dbopmynu Pezepdopaa (ceminap).

Merton mnapuianbHux xBwIb. IlonHarTs S-marpumi. ®a3zoBuil 3cyB. OnTuuHa Teopema.
[Ipy>xHHE pO3CIsTHHS MOBUIFHOI YACTUHKY HA CEPUUHINA TOTEHIIIHHIN M1, TOBKUHA PO3CISTHHSI.

Poscisuua Ha cdepuuHomy mnoreHuiiHoMy Oap'epi. Edextn o0MiHy npu poscisHHI
OJTHAKOBHMX YaCTHHOK. MOTIBChKE PO3CisSTHHSL.

O0'exT, mpeaMET 1 METOAM TEPMOIWHAMIKM Ta CTAaTUCTUYHOI (isuku. I[loHATTS
TEPMOJMHAMIYHOI cHUcTeMHU. [HTEHCHBHI Ta €KCTEHCHUBHI NapaMeTpH CTaHy. TepMoAMHaMiuHI
MOTEHIIaNIM Ta iX 3aJIEKHICTh B1Jl HapaMeTpiB CTaHy CUCTEMHU.

HynwoBe Hauano repmoauHamMiku. PiBHOBaXkHMiA ctaH. Temneparypa.

[TpuHIMI ~ eKBIBAJEHTHOCTI MeXaHiyHoi poOotu Ta Temiaotd. llepme  Hawano
TepMOJUHAMIKU. BHYTpIlIHS eHeprist TepMOIMHAMIYHOI CUCTEMH.

PiBHOBaXkH1 (3BOpPOTHI) Ta HEPIBHOBaXHI (HE3BOPOTHI) Mpolecu. AniabaTUYHUI TpoIiec.
[Tonsatrst entpomii. Jlpyre Hayano TepMOJMHAMIKM JUIsl PIBHOBaXHMX mHporeciB. OO4ucCiIeHHs
KoedilieHTa KOpPUCHOI Jii TeIIOBUX MamuH. [[pyre Hauano TepMOIUHAMIKH JJIsl HEPIBHOBAXKHHUX
npoueciB. HepiBricts Knaysiyca.

TepMoanHaMiuyHI CHUCTEMH 31 3MIHHUM YHCIOM YacTUHOK. DI3WYHHI 3MICT XIMIYHOTO
noreHuiany. CniBBigHomeHHs J[rorema-I'166ca. Yncno He3aneXHUX MapaMeTpiB CTaHy CUCTEMH.
3anexHICTh TEPMOJUHAMIYHHUX TOTEHI[IATIB BiJ] YUCIIa YACTUHOK.

HeoOximHi Ta mocTaTHI yMOBH TEPMOJMHAMIYHOT pIBHOBaru OJHOKOMIIOHEHTHHX
130;1b0BaHMX cHucTeM. TersoBa piBHOBara. MexaHiyHa piBHOBara. XimiuHa piBHOBara. HemoBHa
piBHOBara. JIokanbHa piBHOBara.

MojentoBaHHsl TEpMOJMHAMIYHUX TMpoleciB B TepMoAuHaMili. OCHOBHE piBHSHHS
tepmoauHamiky. CriBBigHomeHHs MakcBemia. TepmiuHe Ta KajnopiuHe piBHSHHS CTaHy. Y MoOBa iX
CYMICHOCTI. 3aCTOCYBaHHS TEPMOJIMHAMIKH JJIS1 JOCIIPKEHHS aTOMHOTO 1/1€aJIbHOTO ra3y Ta 1HIIUX
TEPMOJWHAMIYHUX CHUCTEM.

[Tponec Ixxoynsa-Tomcona. Temneparypa inBepcii ans razy Ban-aep-Baansca.

[Tapagoxc I'166ca.

Tpete Hauano TEPMOAMHAMIKM Ta HACHIKU 3 HHOTO.

OCHOBHI IOJIOKEHHS CTaTUCTUYHOI Pi3uku. CTaTUCTUYHUN METOJ BUBUYEHHS BJIACTUBOCTEN
MaKpOCKOMYHUX CUCTeM. MIKpOCTaHH Ta MakKpoCTaH CHUCTeMu. EproguuyHa rimoresa.
Craructnunuii ancamOnb. YcepenHeHHS 10 aHcamOmto. ['ycTuHa HWMOBIPHOCTI MIKPOCTaHIB.
PiBusanus JliyBUIs.

MikpokaHOHIUHUN aHCamOJib. MikpokaHoHIYHUIN po3moain ['1606ca. Tepmonunamiuaa Bara
CTaHy CHCTEMHU 13 3aJJaHMU BHYTPILIHHOIO €HEPTI€I0 Ta YUCIOM YacTHHOK. [IpuHimn Bonbimana.
Oco0JIMBOCTI JOCIIHKEHHS KJIACUYHUX CUCTEM.
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Meton (bonpimana) oOOYMCIIEHHS TEPMOAMHAMIUYHUX IapaMeTpiB  MIKPOKaHOHIYHHX
aHcaM0iiB. 3acTocyBaHHS MeToqy bonbliMaHa [ JOCHIIKEHHS BJIACTUBOCTEM AaTOMHOTO
171eaTbHOTO ra3y, Ta IHIIMX KIACHYHUX 1 KBAHTOBUX CHUCTEM.

Kanoniunmii ancam6sb. Kanoniunmii posmomin [160ca. CraTUCTHYHME 1HTErpan i
CTaTUCTHYHA CyMa. YpaxyBaHHS TOTOKHOCTI YAaCTMHOK. 3B'SI30K BiUIbHOI eHeprii ['empmrosbua 3i
CTaTUCTUYHUM  IHTETpajioM 1 CTaTUCTH4YHOW cymoro. Meton (I'i66ca) oOunciaeHHs
TEPMOJIMHAMIYHUX TIapaMeTpiB KaHOHIYHMX aHcamOmiB. 3acrocyBaHHs Metomy [i100ca mis
JOCIIIJKEHHS BIIaCTUBOCTEH aTOMHOIO 171€ajIbHOTO a3y, IHIIMX KJIACUYHUX 1 KBAHTOBUX CUCTEM.

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

Benukuii xaHoHIYHUN aHcamOyb. Benukuit kaHoHiuHuid posmomin [160ca. Benuka
cratucTuyHa cyma. Omera-moTeHuian, Horo 3B'S30K 3 BEIUKOI CTATHCTUYHOIO CYMOIO, 1HIIUMHU
TePMOJUHAMIYHUMH ToTeHIianaMu. OOYHUCIIEHHs OMera-rnoTeHIlialy 1 piBHSIHb CTaHy aTOMHOTO
i7IealTbHOTO Ta3y 31 3MiHHUM YHCIIOM YaCTHHOK.

CraTtucTuyHa Teopis BUPOJUKEHUX cucTeM. OOUYUCIEeHHsS BEIMKOI CTaTUCTUYHOI CyMHU JUIS
ancambmio ¢epmioHiB. Po3nonin ®epmi-/lipaka. OOUHCICHHS BEIUKOI CTATUCTUYHOI CYMHU JUIS
aHcaMOiro 0030HiB. Po3nomin bose-Eitnmreiitna. CTaTUCTUYHO HEBUPOKEHUU Ta3, PO3MOILT
Makcgemna-bonpiiMana. XBHUIIBOBI Ta KOPITYCKYJISIPHI BIIACTHBOCTI YaCTHHOK Y BHUPOKEHHX Ta
HEBUPOKEHUX CUCTEMaX.

BrnactuBocti  MonekymspHuX TasiB. TepMoauHaMidHI  BIACTUBOCTI  HEBHUPOKEHOTO
iIealbHOTO Ta3y, IO CKJIAJA€ThCS 3 JBOXAaTOMHHMX MOJIEKYJ. EJeKTpoHHa, NOCTyNalbHa,
KOJIMBaJbHA Ta 00EpTajIbHAa YAaCTUHU CTaTUCTUYHOI CyMH. BIIHB 00epTaTbHOrO Ta KOJMBAIHLHOTO
pyXy Ha TemaoeMHICTb. OCOOIMBOCTI CUCTEMH MOJIEKYJI, IO CKJIAJal0ThCs 3 OJHAKOBHUX ATOMIB.
BrnacTtuBocTi opTo- Ta mapaBoAHIo.

TepMoauHaMiyHi BIACTUBOCTI HEBHPOHKEHOTO 1J€ajdbHOrO ra3y, IO CKJIAJa€TbCs 3
0araroaTOMHUX MOJIEKYI.

TepmoauHaMiyHi BIAacTUBOCTI peanbHOro rasy. Kondirypauiiiauii interpan. PiBHAHHS
CTaHy y BUIVISJII BIPIaJIbHOTO Psiy 3a CTENeHsAMU rycTuHu. PiBHsSHHS craHy Ban-gep-Baanbca.
3B'S130K JIpyroro BipiaJbHOIO KoedillieHTa 3 mapamMeTpaMM MIDKMOJEKYJISIpHOI B3aeMOIi.
Expanysanns [le0bas. Teopis Jlebas-Xrokkens.

TepMoauHaMIYHI BIACTUBOCTI PEYOBUHU Y 30BHINIHBOMY M0JIi. TepMoauHaMiyHa piBHOBara
y 30BHIIIHBOMY MOJdi. TepMoAMHAMIUHI BIACTUBOCTI PEUYOBUHHU B E€JIEKTPUYHOMY 1 MArHiTHOMY
nonsx. Bexrtop mnomspuszanii, ¢opmyna JlamkeBena. Ilodspu3oBHICTH Ta MapaMarHiTHa
CHPUMHATIAMBICTh. 3B'SI30K MDK SIBUILIEM €JIEKTPOCTPUKIIiI Ta m'e3oedekToM. AniabaTuyHe
PO3MarHiuyBaHHs SIK METO/ OTPUMAHHS HU3BKUX TEMIIEpaTyp.

Cuctemu 3 BiI'€eMHOIO a0COIFOTHOIO TEMITEPATYPOIO.

®i3uka rerepodazHux GaraTOKOMMOHEHTHUX cucteM. Pa3zoBa piBHOBara. YMoBHU (a30Boi
piBHOBaru B rereporeHHiil cucrtemi. I[lpaBmno ¢a3 T'ibca. Knacudikamis ¢azoBux mnepexomis.
PiBusnns Knanelipona-Knaysiyca. Tuck HacuueHoi mapu Hajx TBepauM TUIOM. PiBHSIHHSA
Ependecra ans pa3oBux nepexoiiB Apyroro poay. YMoBH XiMIYHOI piIBHOBAru. 3aKoH JIII0UYUX Mac.
Teopis nucorialii ABOXaTOMHUX MOJICKYI.

lonizamiitHa piBHOBara. 3aJIeKHICTh CTYIEHI 10HI3aIlli aTOMIB BiJ THUCKY 1 TeMIlepaTypH.
®opmyna Caxa.

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

TepMoauHaMiyHi BJIACTUBOCTI EJEKTPOHHOTO Ta3y B MeTanax. ['yCTHMHA eNneKTPOHHHMX
CTaHIB, CHEPris EJIEeKTPOHHOTrO raszy, eHeprisi dDepmi, TeMmmepaTrypHa 3aJeXKHICTh XIMIYHOTO
MOTEHIIIaTy, TeMIepaTypa BUpokeHHs. TemnoemHicTs. KoHTakTHA pi3HHIIA TOTEHIIIATIB.

OCHOBHI TIOJIO)KEHHSI 30HHO1 Teopii TBepaoro tina. CTaTUCTHKA PYXOMHUX Ta HEPYXOMHX
HOCIiB 3apsily B HaIliBIPOBIJHMKAX. XIMIYHHMN TOTEHLIAN eNeKTPOHIB B HaIiBIPOBITHUKAX.
[Ipunnun kommeHcarii. BaacTHBOCTI BIacHUX Ta JOMINIKOBHX HAIIBIOPOBIIHHUKIB N- 1 P-THIY.
TemmepaTypHa 3aeKHICTh KOHIEHTpallii HOCI{B CTPyMY TOMIIIKOBUX HaIiBIIPOBiIHUKIB.
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SABumie konaeHcarii bo3ze-EliHmTeiHa Ta fioro cyyacHi 3actocyBanHs. TemmepaTypa 6o3e-
KoHJieHcalii. Yuciio 603e-4acTUHOK Ha OCHOBHOMY €HEPreTHYHOMY PiBHI, €HEPTis, TEIJIOEMHICTb,
TUCK 003e-ra3y.

TepMomuHaMiuHI  BJIACTUBOCTI PIBHOBRXHOTO  E€JIEKTPOMArHITHOIO BUIPOMIHIOBAHHS.
3akonu Credana-bonbumana, Penes- J[xinca, Bina. ®opmyna [lnanka 11 crieKTpaibHOI T'YCTHHU
eHeprii BUTPOMIHIOBaHHS.

TepmoauHaMiyHi BIACTUBOCTI TBEPOTO Tijla. BHECOK aKyCTUYHMX Ta ONTUYHUX KOJIHMBAaHb B
EHEPTiI0 KOJIMBaHb 1 KOJIMBAJIbHY TEIJIOEMHICTh. Teopis TermmoeMHocTi TBepaoro Tina Jlebas. 3akon
Hrononra-IItu. Monens TBeporo Tina Eiinmreiina.

Teopis dnykryamiii. daykryarii Ta Kopemislis IMapaMeTpiB CTaHy TEPMOJIMHAMIYHHUX
cucreM. CratuctuyHa Teopist puykryamiin. @aykTyamii i KOpessiss TEpMOAUHAMIYHUX BEIHYUH Y
BEJIMKOMY KaHOHIYHOMY Ta KaHOHIYHOMY aHcaMOisax. TepmoauHamiuHa Teopis QIyKTyarlii.
ImoBipHiCTE TepMOAMHAMIYHUX (GuIyKTyamid. DuyKTyalliss TeMmrepaTypd Ta IHIIUX HapameTpiB
CTaHy TEPMOJIUHAMIYHUX CUCTEM.

®i3uyHa KiHeTHKA. MeToau MOCHIKEHHS HEPIBHOBAXKHUX TEPMOJMHAMIYHHX CHCTEM.
OpnovactuHkoBa (yHKLisS po3monainy. Bupinm kiHeTmuHoro piBHAHHA bojbiMaHa 3 piBHSHHS
JliyBimns. Interpan 3itkaens. HaOmmwkeHns yacy penakcamii. EXeKTpornpoBiHiCTh HEBUPOIKEHOTO
€IeKTPOHHOTO Trazy B MeTanax. Edekt Xomna. SBuma audysii, TEMmIONpoOBIAHOCTI Ta
TepMOEJICKTpOopyIIiitHOi cvm. [ToTik Temna, koedimieHT TeTUIONPOBITHOCTI.

AcTpoHOMiSs.

AcTtpoHoMis — QyHIaMeHTallbHA HayKa, sika BUBUae 00’ ekTH BcecBiTy Ta BeecBiT y
mizomMy. IcTopist po3BuTKy actpoHomii. ["amy3i actpoHoMii. 3B’SI30K aCTPOHOMIT 3 IHITMMH HayKaMHU.

AcTpoHOMIS Ta acTpoJioris. 3HaYeHHS aCTPOHOMII JIst JOPMYBAHHS CBITOTIISATY JTFOAMHH.
ACTpOHOMIUHI 3HaHHS SIK SBHILE KYJIbTYPH.

HeOecHi cBiTuna it HeGecHa cdepa. Cysip’s.

3opsHi BenuuHU. Bu3HaueHHs BiJicTaHel 10 HEOECHUX CBITHUIL.

AcTpoHOMIs Ta BU3HAUEHHS yacy. TUIM KajleH/1apiB.

Hebecni koopnunatu. Buaumuii pyx Conud. Bugumi pyxu maner. 3akonu Kerepa.

BunpomintoBaHHs HeOeCHUX CBITHII. MeTOIM aCTPOHOMIUYHUX CHOCTEPEKEHb.

[Tpunuumn aii 1 OyzoBa oNTUYHOTO Ta pajioreneckona. [Ipuitmaul BUTPOMiHIOBaHHS.
3acTocyBaHHS B TEJIECKONOOYIyBaHHI JOCATHEHb TEXHIKH 1 TexHoJoriil. CydacHi Ha3eMHI i
KOCMIYHI T€JIECKONU. ACTPOHOMIYHI 00cepBaTOpIii.

3emunst 1 Micsiup. [Tnanetn 3emuoi rpynu: Mepkypiit, Benepa, Mapc i ioro cynmyTHUKH.
[Tnaneru-rirantu: FOmitep, CarypH, YpaH, HentyHs 1a ixHi cynyrHuku, [I1yToH Ta fioro cymyTHUK
Xapon. Mani Tiia COHAYHOT CHCTEMH — acTepOoiii, KOMETH, MeTeopH. JlOCiKeHHS TUIaHeT 3a
JIOTIOMOT010 KOCMIUHUX arnapariB. ETanu ¢popMyBaHHS HalIoi MJIaHETHOT CUCTEMHU.

@izuuni xapakrepuctuku Conus. bynoBa Conus Ta mkepena ioro eneprii. IlposiBu
COHSIYHOI aKTHBHOCTI Ta iX BIUIUB Ha 3eMJIIO.

3opi Ta ix knacudikauis. [Toasiiini 30pi. @i3uyHi 3MiHHI 30pi. [InaneTHi cucreMu iHIIUX
3ip. EBomronis 3ip. Heitrponsi 30pi. YopHi nipu.

Monounuii [nsax. bynosa [Nanmaktuku. Micne ConsuHoi cuctemu B lamaktuui. 3opsHi
ckymueHHs Ta acomianii. Tymannocri. [lincucremu ["anakTuku Ta ii cripanbHa CTPYKTYypa.

Cgir ranaktuk. Kazapu.

[Tpo6iemu kocmodorii. IcTopist po3BUTKY ysiBIeHb Mpo BeeciT. [loxomkeHHs i pO3BUTOK
Bcecairy.

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

VHikanbHicTh Hamoro Beecity. [IuTanHs icCHyBaHHS 1HIITMX BCECBITIB.
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KPUTEPII OIIIHIOBAHHSA

PiBens npodeciiiHoi KOMIETEHTHOCT] BCTYITHUKIB OLIHIOETHCS 32 200-0a1bHOI0 MIKAIOKO.

Buineni Taki piBHI KOMIIETEHTHOCTI.

I pieenv — nouamkoeuii. BiamnoBigi BCTYNHHMKAa HA TEOPETHYHI NMHTAaHHS eJIeMEHTapHi,
(dbparMeHTapHi, 3yMOBIIIOIOTHCSI TOYATKOBUMU YSBIICHHSMH IIPO CYTHICTD 3arajibHOI Ta TEOPETUYHOI
¢i3uku. Y BIINOBIIAX HA MPAKTUUHI 3aBIAHHS BCTYIHHK HE BUSBISIE CAMOCTIMHOCTI, JEMOHCTPYE
HEeBIpHi, )parMEeHTapHI BIAMOBIAl, SKiI CBIiAYAaTh MPO HEPO3YMIHHS CYTi IPOrPAaMHOTO MaTepialy B
iomy.

Il pieenv — cepeoniii. BCTynmHUK BOJIOAIE TIEBHOIO CYKYITHICTIO TEOPETUYHUX 3HAaHb,
NPAaKTUYHUX YyMiHb, HABMYOK 13 3arajilbHOi Ta TEOPETUYHOI (i3UKM Ta aCTPOHOMIi, 31aTHHIA
BUKOHYBAaTH 3aBJaHHA 3a 3pa3KOM, BOJIOJI€ €IEMEHTAPHUMHU BMIHHSIMH 3[1MCHIOBATH MOIIYKOBY,
€BPUCTHYHY MiSUIbHICTh, CAaMOCTIHO 3700yBaTH HOBI 3HaHHS. BinmoBine XapakTepU3yeThCS
MTOBEPXOBICTIO 1 (hparMeHTaPHICTIO.

IIl pisenv — O0ocmammiii. BcTylmHUK BOJIOAIE€ TPABHIBHUM 1 TIIMOOKAM PO3YMIHHSM CYTI
MUTaHHS TPOrPaMHOTO MaTepiaiy, SKIIO MPH I[bOMY MpPH JOBEICHHI TEOPETHUYHUX IOJOKEHb
JOMYCKAIOTBCS OKPEMi HETOYHOCTI HEMPUHIIMIIOBOTO XapakTepy, a TAKOXK CaMOCTIHHO 3aCTOCOBYE
3HAHHA B CTaHJAPTHUX CUTYallifX, BOJOJIE PO3YMOBUMH OIEpallisiMU (aHATi30M, aOCTparyBaHHsIM,
y3araJbHEHHSM TOINO), BMi€ POOWTH BUCHOBKHM, BHIIPABIIATH JOIMYIIEHI MOMIJIKHA. Biamosiab
MOBHA, MPaBUJIbHA, JIOT14HA, OOIPYHTOBAHA, X04a ili 1 Opakye BIACHUX CYII)KEHb.

IV piBenb — Bucokmii. [lepenbavyae riamOoKi 3HAHHA 3 3arajbHOI Ta TEOPETUYHOI (Pi3HMKH,
aBTPOHOMII; epy/AHullil0, BMiHHS 3aCTOCOBYBATH 3HAHHS TBOPYO, 3/1MCHIOBATH 3BOPOTHIM 3B'SI30K y
CBOill poOOTi, CAMOCTIITHO OLIIHIOBATH PI3HOMAHITHI JKUTTEBI CUTYyaIlil, sBHIA, (HaKTH, BUSBIATH 1
BiJICTOIOBAaTH OCOOUCTY MO3ULiI0. BiAMOBiAs BCTYMTHUKA CBITYUTH NMPO WOT0 MpaBUIbHE 1 TIHOOKe
PO3YMIHHSI CyTI NHMTAaHHA MPOrPaMHOIO MaTepiany; TIJIMOOKE 1 apryMEHTOBAaHE JOBEIECHHS
TEOPETUYHHX TIIO0JIOKEHb; YMIHHS 1HTETPOBAHOI'O 3aCTOCYBAaHHS TEOPETHMYHHMX 3HaHb 3 (haXOBUX
JTUCIUTLIIH, BUTbHE BOJIOJIHHS 1 aJIeKBaTHE 3aCTOCYBaHHS TEPMIHOJIOT1I.

Tab6annsa BigmoBimHOCTI
pPiBHIB miaroroBku 3navyeHHaM 200-0a1bHOI KA OLIHIOBAHHS BiNOBiell BCTYNHUKIB
i Yac BCTYNIHOT0 BUNIPOOYBaHHS

PiBeHp KOMIIETEHTHOCTI IIkana Harmionansua
OLIIHIOBAaHHA | IIIKAJIa OI[IHIOBAHHS

IMouaTkoBuii — BIAMNOBII BCTYITHUKA HEBIPHI, (pparMeHTapHi,
J€MOHCTPYIOTh HEpPO3YMiHHS IpPOrpamMoBOro MaTepialy B 0-99 HE3aI0BLIBHO
IOMy

CepeaHniii — BiANOBiAl BCTYIHHKA BU3HAYAIOTHCS PO3YMIHHIM
OKpPEMHUX acCIeKTIB MUTaHb MPOrPaMHOTO Marepiaiy, aie
XapaKTepU3y€eThCSl TIOBEPXOBICTIO Ta (parMEHTAPHICTIO, MPH 100-149 3aJJOBUIBHO
IbOMY JIOMYCKAIOThCS OKPEeMi HETOYHOCTI y BHCIIOBJIEHHI
TYMKH

Hocrathiii —  BIANOBIAI  BCTYNHMKAa  BU3HAYaIOThCS
OpPaBUIBHUM 1 [JIMOOKMM PO3YMIHHSM CYTi THTaHHS
MPOrpaMHOTO Martepially, aje MpH IOMY TOIYCKAIOThCS
OKpeMi HETOYHOCTI HEIPUHIIMIIOBOTO XapaKTepy

150-179 noope

Bucoxkuii — BiAMmoBil BCTYMHUKA BU3HAYAIOTHCS TIUOOKUM
PO3YMIHHSM CyTi HUTAHHS MPOTPAMHOTO MaTepiany. 180-200 BiIMIHHO
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IHO®OOPMAIIMHUA PECYPC
Odiriitauii caiit MinicTepcTBa OCBITH 1 Hayku YKpainu - http://www.mon.gov.ua/
["onoBHE yrpaBiiHHs OCBiTH 1 Hayku Ykpainu - http://www.edu.kiev.ua/
[actutyT Bumoi oceitn HAITH Ykpainu
3aranbHa cepeaHs ocBita B Ykpaini - http://www.znz.edu-ua.net/
OcsiTHiii mopran Ykpainu - http://www.osvita.org.ua/
Ocegitniii caiit "llIkinpHa ocBiTa" - http://www.school.edu-ua.net/
Bceeykpaincekuii mkiapauii moprai - http://www.school.ed.net.ua/
OcgitHiit iHpopmariitauii mopran - http://www.o_svit.iatp.org.ua/
OcgitHiii caiit "OcBiTsaHChKA Mepeka Ykpainu" - http://www.ednu.Kiev.ua/
Indopmariitni matepianmu Mepexi (Internet) nHa momomory cryneHTY (pociiichbki

VYkpaincbka HaykoBa Mmepeska YPAH - http://www.uran.net.ua/~ukr/frames.htm
Hamionanpaa AkajaeMis neqaroidHux Hayk Ykpainu - http://www.apsu.org.ua/
HAIIH Ykpaiau. Caiitu caifTu iHCTUTYTIB Ta iHmmX migposainis HATTH

BAK Vkpaiuu - http://www.sac.gov.ua/

IactuTyr 3micty 1 MeroniB HaByaHHS MiHicTepcTBa OCBITHM  YKpaiHU -

http://www.ictme.edu-ua.net/

16.
17.

Mixxnapounit ocBiTHIN onn iM. SpociaaBa Mynporo - http://www.ymf kiev.ua/
I*EARN - MixHapoiHa OCBITHS Ta pecypcHa Mepexa -

http://www .kar.net/%7Eiearn

18.

OcrpiB 3HaHb. OcBiTHi# mopTain - http://ostriv.in.ua/
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