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INPOI'PAMA
()axoBOro BCTYynmHOro BUNPOOYBAHHS
3 pizuKH
JJIS1 BCTYIy HA HABYAHHA JIs 3100yTTH cTynens MaricTpa

3a cneniajdbHicTIO 014 Cepenns ocBita (Pi3uka Ta acTpoHOMIs)

MOACHIOBAJIBHA 3AITUCKA

MeTtoro (haxoBOro BCTyHmHOro BUIIPOOYBaHHA 3 (PI3MKU € NEPEBIpKa PIBHSA 3HaHb,
BMiHb 1 HABUYOK 3 (yHJIAMEHTAIBHUX PO3AUTIB (Di3UKHU BCTYIHHKIB, SKI MAaIOTh OCBITHIN
CTYMIHb «0aKajaBpy», «CIEIIaTiCT», «MaricTp» Ta 0axaroTh OTPUMATH OCBITHIN CTYIiHb
«marictp» 3a crnemianbHicTio 014 Cepennst ocBita (Pi3nka Ta aCTPOHOMIS).

B mpomnonoBaniii mporpami (paxoBOTO BCTYIHOTI'O BUIIPOOYBaHHS BPaxoBaHO, IO
«marictp» (pi3MKM MOBUHEH 3a0€3MEeYUTH NMEBHI (HOPMU MENaroriyHol MIsIbHOCTI 3TAHO
raJiy3eBOro CTaH/IapTy BUINOI OCBITH:

1. EmmipuuHi gociiKeHHs (I3UYHUX CUCTEM.
2. TeopeTnuuH1 JOCHIIKEHHSI.
3. TloeaHaHHs eMIIPUYHUX 1 TEOPETUUHUX JOCHIKEHD (DI3UIHUX CUCTEM.

[Iporpama nependauae, mo po3risa (PiI3UYHUX SBHUI, MOHSATH, 3aKOHIB 1 TEOpid
IPYHTYEThCS HA 3HAHHSX KYPCiB 3arajJbHO1 1 TEOPETUIHOI (Pi3UKH.

Bianosinaroun Ha 3anuTaHHs 3 (Hi3UKHU, BCTYITHUK ITOBUHEH MPOJAEMOHCTPYBATH:
- 3HaAHHS OCHOBHMX ITOHSTH, 3aKOHIB, TEOP1H Cy4yacHO1 (P13UKU;

- JIOCTaTHIO O013HAHICTH B iX €KCIIEPUMEHTAILHOMY ITiITBEPHKCHHI;

- BMIHHS BOJIOJITA NEBHUMH HaBUYKaMU JIOCIITHUIILKOI JISUIBHOCTI;

- BMIHHS PO3B’SI3yBaTH 33/1aul.

Berynae BunpoOyBaHHsS MPOBOAUTHCS Y (POPMI MTUCHMOBOTO TECTYBaHHS.



SMICT TIPOI'PAMH

PO3A1JI 1.
1. Mexanika

BCTVYII. Marepis 1 pyx, npoctip 1 yac. MarepiaabHa €AHicTh cBITY. IIpeamer 1
MeToau Gi3uku. 3MICT 1 CTPYKTypa ¢Gi3uku. 3B’ 430K (i3UKU 3 HIIMMUA HAyKaMH Ta il pojb Yy
Mi3HAHHI HABKOJIUIITHHOTO CBITY.

[Ipeamer 1 3aBiaHHs KJIACMYHOI MEXaHIKM. [CTOPUUYHMI OINIs] pO3BUTKY MEXaHIKH.
®di3UyH1 BEJIMYMHY Ta X BUMIiptoBaHHS. CUCTeMa OAMHUILIb. PO3MIPHICTh (PI3UYHKMX BEITMUYHH.

1.1. KinemaTuka MaTepiajbHOI TOYKH

3amaul kiHeMaTuku. KilacuuHi ysBiieHHs mpo mpoctip 1 yac. Cucrema BUIIIKY.
Etanmonn noexuHM 1 4acy. MarepianbHa Touka. Kiacugikamis MexaHIYHUX pPyXIB
MmartepiayibHOi Toukd. BigHOCHICTB pyXiB. Pajiyc-BeKTOp, BEKTOPH MEpEeMillIeHHS], IIBUIKOCTI
1 mpuckopenHsa. Kinematwuni piBHsHHs. [IpuHimm HesanmexxHocTi pyxiB. [lomaBaHHS
IIBUJKOCTEH 1 IPUCKOPEHb.

Pyx Touku no xomy. KyTroBa mIBUAKICTH 1 IpUCKOpeHHs. JIiHIIHI 1 KyTOBI BEJIMYMHH, 1X
3B's130K. PIBHSIHHSI pIBHOMIPHOTO 1 HEPIBHOMIPHOT'O PyXIB TOYKHU IO KOITY.

KomuBaneHuii  pyx. I'apMmoHiuHI KojuBaHHA. KiHeMaTuuHi  XapakTepUCTUKU
KOJIMBAJIbHUX PYyXIB MaTepialbHOI TOYKH. 3B’S30K KOJIMBAJIBHOIO 1 OOEPTAIILHOIO PYXIB.
Bekropni miarpamu. JlomaBanusi konuBanb. butra. ®@irypu Jliccaxxy. CHekTp KOJIMBaHb.

I"apmoniunumii anams. [TousTTs mpo Teopemy dyp’e.

1.2. lunamika MaTepiajibHOI TOYKH

3apnanns quHamikd. [lepimmii 3akon HetoToHa, fioro Haciiaku. [HepiaabHi cucteMu
BIJUIIKY, MexaHiyHa cwia. Cuam B npuponi. dyHnameHTanbHi B3aemonii. Jpyruil 3akoH
nuHamikd. Maca 1 11 BUMiproBaHHs. AJIUTUBHICTD 1 3aKOH 30epexeHHs1 Macu. TpeTiil 3akoH
nuHaMikd. IMmynbe. 3aKkoH 30epekeHHs IMIybCy. Pyx Tina 13 3MiHHOIO Macoro. PiBHAHHS
Mermiepcokoro 1 [lionkoBcbkoro. PeakTuBHUX pyX.

[leperBopennss laminmes 1 ix wHacmigku. [lpunnun BigHOcHOCTI [amines. Mexi
3acTOCYBaHHs MexaHiku HbloTOoHAa.

MoMEHT iMIyJbCy MaTeplalibHOI TOYKH, MOMEHT CWJIM, MOMEHT 1Hepuli. 3aKoH
30epexXEeHHS MOMEHTY IMITYJIbCY MaTeplajibHOI TOUKH.

Po6ota, motyxHicTh, eHepris. [loTeHIianbHI 1 HETOTeHIIAMbHI CHITH. 3B’ 30K CHIIA 3
MOTEHITIAIFHOIO eHepricto. 30epekeHHs] TMOBHOI €HEeprii MaTepialbHOI TOYKM B TIOI

MOTEHI[IAJIbHUX CHJI. 3aCTOCYBaHHS 3aKOHIB 30€peKEHHS 10 MPYKHOT'0 1 HENPY>KHOTO YAApiB.

1.3. luHaMika cMCTeMH MATePiaTbHIUX TOYOK
Cucremu MaTepiallbHUX TOYOK. 30BHIIIHI 1 BHYTPIIIHI CHJIM. 3aMKHYTa cuctema. Pyx

cucTeMu marepianbHuX To4oK. Llentp mac. Koopaunaru nenrpa mac. Pyx nienrpa mac. 3akoH



30epe)EeHHS IMITYJILCY HOTO HACTIIKH.

Eneprist cucremn marepianbHuX To4doK. KoHcepBaTWBHI 1 HEKOHCEPBATHUBHI CHIIH.
3aKkoH 30epe)KeHHST MEXaHIYHOi €Heprii B KOHCEpPBAaTUBHIA cucTeMi. MOMEHT IMITyJIbCY
CUCTEMH MaTepialbHUX TOYOK, 3aKOH 30€PEKEHHS MOMEHTY IMITYJIbCY 3aMKHYTOI CHCTEMHU
MaTepiabHUX TOYOK. 3B’S30K 3aKOHIB 30€pEKEHHSI 3 CHMETpi€r0 mpocTopy 1 vacy. Poib
3aKOHIB 30epeXeHHs y (Pi3uiIl.

1.4. Mexanika TBepaoro Tijia

TBepne TuLIO SK cucTeMa MaTeplalbHUX TOYOK. AOCOIIOTHO TBEpAE TUIO,
MOCTYNAIBHUMA 1 00epTAIbHUNA PyX aOCOMIOTHO TBepAoro Tina. ITOHATTS mpo MUTTEBI Oci
ob0eptanHs. CTyIeHi BUIBHOCTI 1 3B s13ku. OOepTaHHs HaBKOJIO HEPYXOMOI 0Cl, MOMEHT CHJIU
BIJTHOCHO OC1l. MOMEHT 1HepIIii 1 MOMEHT IMITyJIbCY TBEPOro Tia.

OcHoBHE pIBHSAHHS TUHAMIKU 00epTainbHOro pyxy. [lapa cui, moment napu. Teopema
[reitnepa. PiBHsHHA MoMmeHTIB. KiHeTHMuHa eHepris TUIa, WO O0OEpPTAEThCS. 3aKOH
30epeEeHHSI MOMEHTY IMITYJIbCY TBEPJIOTO Tija 1 Horo Hacmiaku.O0epTaHHs TBEPIOTO Tija
HABKOJIO HEPYyXOMOi TOUkH. BinbHi oci oOepranHs. ['ipockon. YMOBU piBHOBAard TBEPIOTO
Tina. Bunu piBHoBaru. Llentp Baru.

1.5. Cuiin TepTH i CHJIH MPYKHOCTI
Cunu tepta. B'sizke tepts. Pyx Tin y B’ s13koMy cepenosuii, popmyna Crokca. Cyxe
TepTs. TepTs COKOI0, KOB3aHHS 1 KOUEHHS. 3HAYEHHS CHJI TEPTS Y NPUPO/L ¥ TEXHILIL.
[IpyxHi BracTUBOCTI TBEpAUX TUL. Buau npyxHux nedopmarniil. 3akox ['yka. Moy
npy>xHocTi, koeditieHT [Tyaccona. [Ipy»HICTb 1 MIaCTUYHICTh, MEXa MPYyKHOCTI. EHepris 1
TYCTHHA €Heprii Mpy>kHoi aedopmartii.

1.6. BcecBiTHE THAKIHHA

Pyx nnaner. 3akonu Kerepa. 3akoH BcecBITHBOTO TsDKIHHSA. ['paBiTaliiina crana 1 ii
BUMIpIOBaHHs. Baxkka Ta 1HepTHa MacH, iX €KBIBAJICHTHICTb.

[lone TsxiHHA. HanpykeHicTh 1 THOTEHIan mosisd  TsOKIHHA.  Teopema
Octporpaaceroro-I"aycca. 3acTocyBaHHs 3aKOHIB 30€peKEHHS €HEprii 1 MOMEHTY IMITYJIbCY
JI0 PYXY Ti1 B IEHTPAJILHOMY TpaBiTaliiiHomy 1ojii. KocMidHI IBUAKOCTI.

1.7. Mexanika piguH i rasis

3amaui rigpoaepoMmexaHiku. TuCk y piauHax 1 raszax. 3akoH [lackamsa. 3akoH
ApxiMena. YMOBU IJIaBaHHS TL.

IneanbHa piauna. CramioHapHMid pyX piavHU. PIBHAHHS HEpPO3pUBHOCTI. PIBHSHHS
bepnym. ®opmyina Topiyenni. Peakiis piauHu, 110 BUTIKAE.

Pyx B’s3k0i pimuan. @opmyna Ilyaszeitna. Jlaminapua 1 TypOynenTHa Tedii. Yucno
Petinonpica. Pyx Tin y pigumHax 1 rasax; cuia JIOOOBOTO OIOpY, IMiJHMOMHA CHJIa Kpuja

JITaKa.



1.8. Pyx B HeiHepuiaabHux cucremax Binaiky /HICB/

Heinepmianeni  cucremu  Biyptiky. Cunmu  iHeprii. Cunm  iHepHii 'y pyXoMHX
noctynaibHo HICB ta 8 HICB, 110 piBHOMIpHO 00€pTatOThCA.
Houentposa cuia iHepiii. Cuna Kopiomica. IlposiB cu 1Hepii Ha 3emuti. MasTHUK
dDyko.
1.9. Mexanika cneniajbHol Teopii BigznocHocTi /CTB/

Obmexenns kimacuyHoi Mexaniku Hetotona. Iloctynmatu FEitamreitna. Cucrema
BiTiky B CTB. BimHocHicTs ogHouacHocTi. [leperBopenns Jlopeniia. BiiHOCHICTD TOBXKHH 1
1HTEepBaiB yacy. €IHICTh MPOCTOPY 1 Yacy. PensTuBICTCHKUI 3aKOH JJOJaBaHHSI IIBUAKOCTEH.
PenstuBicTchkuil iMITyJibe 1 ipyruid 3akoH HeroToHa. B3aemMo3B's130k Macu 1 eHeprii. 3aKkoHU
30epexxenns B CTB.

1.10. KosimBanus i xBui

Pyx mig niero TmpyXHUX 1 KBa3iMPYKHUX CHI. PIBHSHHS pyXy HaWOpPOCTIIINX
MEXaHIYHUX KOJIMBAJIBHUX CUCTEM O€3 TepTs: MPYKUHHHUMA, MaTeMaTudHuid, (Pi3uuHuil 1
KpYyTWIbHUM MasTHUKU. [lepiof 1 BmacHa yacToTa KojimBaHb. EHeprist KOJIMBaIbHOTO TijA.

PiBHSAHHS pyXy KOJMBAJIBHUX CHUCTEM IPH HASBHOCTI OMOPY. 3aTyXaroyl KOJHMBAHHS.
Koediuient 3aryxanssi, rorapumMidHui JEKPEMEHT, JOOPOTHICTB, iX 3B'A30K 3 MapaMeTpaMmu
KOJIMBAJIbHOI CUCTEMH.

Bumymeni konuBaHHS, AudepeHIiaTbHe PIBHSHHS BUMYIICHHUX KOJHMBaHb, HOTO
po3B’sizyBanHsA.  Pesonanc. IloHATTS mpo JiHIAHI 1 HETIHIAHI KOJMBAJIbHI CHCTEMHU.
ABTOKOJIMBaHHS.

[loHsTTS NPO KOJMWBAaHHS y 3B'A3aHUX CHUCTEMax, TMOMIMPEHHS KOJIMBaHb B
OJIHOPITHOMY TPY>KHOMY cepeoBuilli. [1o3moBxkH1 1 monepeuni xBuii. @a3oBa MIBUAKICTS.
PiBHsHHS O1y40i TUIOCKOI XBWIIi. 3MIICHHS, MBUAKICTH 1 BiTHOCHA JedopMarlist y ObKydin
xBwIl. EHepris 1 moTik eHeprii xBuii. Bektop YMoga.

IaTepdepentiis xBmib. CTosui XBUI. 3MIIEHHS, IIBUKICTD 1 BITHOCHA AedopMartis y
cTosuii XBwWiIl. EHepreTHyHi CITiBBiAHOIIICHHS B CTOSYIM XBHIII.

1.11. AkycTuka

[Ipupona 3Byky. JDxepena 1 mnpuiiMaui 3ByKy. OO'ekTMBHI 1 CyO'€KTHBHI

xapakTepucTuku 3ByKy. LlIBuakicts 3ByKy. Edext Jlomiepa B akycTuii. YIIbTpa3ByK Ta HOro

3actocyBaHHs. [1oHATTS mpo iHPpa3ByK.

II. Monexyaapua ¢hizuka
2.1. OcHoBH MoJIEKYISIPHO-KiHeTU4YHOI Teopii /MKT/
OcunoBHi monoxenHss MKT raziB. Tuck razy. Temmeparypa. BumiproBaHHs

temneparypu. Illkamu Ttemmeparyp. Imeanphuit ra3. OcnHoBHe piBHsHHI MKT ra3sis.



MornekynsapHO-KiHETUYHE TIIyMaueHHs THCKy 1 Temmeparypu. Crama bombnmana. Pyx i
3ITKHEHHSI MOJIEKYJ, OpoyHIBChKHI pyx. DuykTyarii B ifeaqpbHOMYy Ta3l 1 iX MpOsB.
PiBusnns Knaitnepona-MenneneeBa. ['a3oBi 3akoHu. 3akoH Aorajapo. Cymill ifeanbHUX
rasiB, 3aKoH JlanbTOHA.

BuwmiproBannst mBuakocteit monekyn, gociia Llrepna. ImoBipHicTh. [loHSTTS mpo
posnonwn, ¢GyHKUiA po3noauty. Posmoain mBHAKOCTEH MOJeKyln 3a  MakcBemiom.
bapomerpuuna  ¢opmyma.  Posmomin  MakcBemna-bonbiiMana.  ExcniepumenTanbHe
BU3HAYCHHS YKciia ABOTaipo.

SBuma nepenocy B razax. CepenHs IOBKHHA 1 CepelHIA 4Yac BUILHOTO MPOOITy
mostekyi. Judysis. BayTpiniHe Teptsa. TernonpoBiHicTs. SIBUIA MEpEHOCY MPU HU3BKUX
TUCKaX. TexHiuHuil BaKyyM, METOAY BUMIPIOBAHHS HU3bKUX THCKIB.

2.2. OCHOBH TepMOAUHAMIKH

3aBaHHsA 1 METOAM Teopli TEIIoTH. TepMoauHaMiyHa cucTeMa. PIBHOBaXkH1 CTaHM.
[Tapamerpu crany. Buytpimmns enepris. Po6ota 1 Terora sk GopMu 0OMiIHY €HEPTiEr0 MiXK
cuctemamu. KBazictaTudaHi ITpoIiecy.

[lepie Havano TepMoauHAMIKK. 3aCTOCYBaHHS MEPIIOro Hadaiaa TEPMOAMHAMIKH IO
13ompoueciB. PiBHaHHA Maiiepa. Po3noaun eHeprii MoJieKysl 3a CTYNEHSMH BUIBHOCTI.
TemnoeMHICTh iA€anbHOrO ra3zy. Aniabarnunuid npouec. PiBusauus Ilyaccona. Ilonitponnuit
npouec. HHIBUAKICTb 3ByKy B rasi.

O6opotHi 1 HEobopoTHI mporecu. Komosi nponecn /mukmw/. [ukn Kapao Ta #ioro
KoediieHT KopucHoi aii. Jlpyre Hayano repmoannamiku. Teopema Kapno. 3Benena Termora.
Hepisuictes Knaysiyca. Ilonstrss mpo entpomito. XapaktepuctuuHi ¢yHKIli. CratndHe
TIyMaueHHs Jpyroro Havana TepMmoauHamikd. Teopema Hepucra. HenmocspkHicTh
a0COIIOTHOTO HYJISL.

2.3. PeanibHi ra3u i pigzuau

PeanbHi ra3u. BigxuieHHs BiIacTUBOCTEH ras3iB Bij 11ealibHOCTI. ExcriepuMeHTalIbHI
130TepMu peanibHOro ra3y. PiBHsnHs Ban-nep-Baannca. IlopiBusiHHs i30Tepm Ban-gep-
Baannbca 3 excniepuMeHTaTbHUME 130TepMaMu. KpuTuunuii cTaH. 3aKoH BiJIMOBIIHUX CTaHIB.
BuyTtpims eneprisi peanpHoro raszy. Edekr Jxoymns-Tomcona. 3pimkeHHS Ta3iB 1
OJIep KaHHS HU3bKUX TEMIIEPaTyp.

BnactuBocti pigkoro crany. IloBepxHeBuil map piauHu. IloBepxHeBuil HaTsT.
3mouyBanHs. KanuisipHi sBuma. @opmyna Jlammaca. Tuck HacMUeHUX NapiB HaJl MEHICKOM.
Pinki po3unnu. 3akonu Payns. Ocmoruunuii tuck. 3akon Bant-I'odda. IloepxneBo-
aKTUBHI pedoBUHU. AncopOrris. DnoTairis.

2.4. Tepai Tisia

AMopdHi 1 kpuctamiyHi Tia. J{anbHIM TOPSIOK B KpHCTadaX. XapaKTEPUCTHKU

kpuctaiiB. Knacudikanis KpucTaniB 3a TUIOM 3B’SI3KIB. AHI3OTpomist Kpucrtams. Piaki



kpuctanu. Jedbexktn B kpuctamax. MexaHiuHi 1 TEIJIOBI BIACTUBOCTI KpHCTamiB. TerioBe
posmmpenHs. TernoemHicTe KpuctaniB, 3akoH Jlromonra i IIti. [ToHSATTI Tpo KBaHTOBY
TEOPII0 TEIJIOEMHOCTI.

[Tommepu. OCHOBHI YSABJIEHHS MPO XIMIYHY OYJIOBY 1 CTPYKTypy HOJIMEpIB.
CrpykTypa moiiMepy B KOHJEHCOBaHOMY cTaHl. CkionomiOHui, BUCOKOEIACTHUYHUH 1
B’SI3KOTEKYUYHil cTaHu moniMepiB. TepMomexaHiuHi, MeXaHi4Hl Ta TeTUI0(i3udH1 BIaCTHBOCTI

noJiiMepiB. 3aCTOCYBaHHS TOJIIMEPIB.

2.5. PiBHoBara ¢as3 i ¢pa3osi nepexoaun
[TonsTTs a3u Ta (a3oBi mepexoau MEPIIOTO Ta IPyroro paay. PiBHOBara piiuHu i
ra3y. PiBasiaas Knanetipona-Knaysiyca. Cy0mimartis, riiaBjieHHs Ta KpUCTaII3allis TBEpIuX

tu1. [loTpiiina Touka, MeTacTabuIbHI cTaHu. [IOHATTS PO KBAHTOBI PIAUHHU.

IIl. Enexmpuka ma mazHemusm

BCTYVIL IIpenmer Ta MeTOIM €1EKTPUKHU 1 MarHeTu3My. KopoTkuii CTOpu4HUN OrJIsi
BUYCHHS PO E€JICKTPUKY 1 MarHeTu3M. PO3BUTOK €HEpPreTUKY Ha Y KpaiHi.

3.1.EnexTpuyHe moJie y BaKyymi

Enextpocraruka. Enekrpuunmii 3apsa. BinactuBocti enexktpuuHoro 3apsay. [[Ba Buau
3apsny. JMCKpeTHICTh 3apsiay. [HBapiaHTHICTh 1 3aKOH 30epexeHHs 3apsay. EnemenTapHuii
3apsa. ExcniepuMmeHTanbHe BU3HAYEHHS 3apsdy eleKTpoHa. HalmpocTimn 3apsipkeHi Tija:
MO/JI€TTb TOYKOBOTO 1 HEMEPEPBHO PO3MOJILIICHOTO 3apsiAy. B3aemonist 3apsiB, 3akoH KyioHa.

Enextpuune nosne. Hanpyskenicts enextpuyaHoro nodst. [Ipunmmn cynepnosuiii. [Tomne
munois. [loTik BekTopa HarpyskeHocTi. Teopema Octporpaacbkoro-I"aycca.

PoGota cun enextpoctatnyHoro nosis. [loTeHiiansHuii XapakTep eneKTpOCTaTUYHOTO
nosist. [{upkymsiiiss Bekropa HarpyskeHocTi. [ToTeHiian ta pi3HuUIl NMOTEHIIaIiB. PiBHSHHS
ITyaccona i Jlarumaca. IloTeHmiian Ta Hampy>KeHICTh MOJIs,, CTBOPEHOTO TOYKOBUM 3apsiioM,
CUCTEMOIO 3aps/IiB, IUTIOJIEM.

3.2.11poBiTHUKH B €JIeKTPUYHOMY MOJIi

Posnomin  3apsaie y mpoBigHuKy. [IpoBimHMKM B €JIEKTPUYHOMY  IIOJIL.
ExBinoTeHmianbHicTh mpoBinHuKa. HampyxkenicTe momist OUIS MOBEpPXHI MPOBIAHMKA Ta ii
3B’A30K 3 MOBEPXHEBOIO T'YCTHHOIO 3apsiiy. EnexTpusaliis yepe3 BIUIMB. YpaxyBaHHS IMOJIS
HaABEJCHUX 3aps/IiB.

Enexrpodopna mammna. Enekrpoemuicts. Konnencaropu.

3.3. EnexTpuyHe moJie B JieJIeKTPUKAaX.
Hienextpuku. [lossipHi 1 HenmossipHI MoJIeKyId. BibHi 1 3B'13aH1 3apsiau. [lonspuzanis
nienekTpukiB. JlieneKTpuyHa TPOHUKHICTh 1 CIPUUHSTIMBICTD, BEKTOP E€JIEKTPUYIHOTO
3mimieHHs. HemonsipHi aienekTpuku, Teopis ix nossipusaiii. [TomsipHi TieneKkTpuku, Teopis ix

nossipu3antii. Ejextpuune mose Ha MeXi IBOX AieNeKTpuKiB. ['paHuuHi ymoBU. Teopema



Octporpancekoro-I'aycca ans monst B aienektpuky. Cerneroenektpuku. Enextperu.
IT’e30eneKTpUKH.

Enepris cucreMu HEpyXOMHX TOYKOBHUX 3apsiiiB, 3apsyDKEHOrO IIPOBIJIHHKA,
KOHZIeHcaTtopa. EHepris 1 rycTuHa eHeprii eJ1eKTPOCTaTUYHOTO MOJIS.

3.4. IlocriiiHui cTPpyM.

Pyx 3apsiziiB B €lEKTpUYHOMY I10JII, €JIEKTPUYHHUIA CTpyM. PIBHSHHS HENnepepBHOCTI.
YMoBa cramioHapHOCTi cTpymy. 3akoH Owma pgns AuisHkd  kona. 3akoH Owma B
mudepenmianeHiil  opmi. Croponni cwiu. Enextpopymiiiina cuma. 3akoH Owma s
HEOJTHOPITHOT UTSTHKY 1 [IOBHOTO KOJIa.

Po6ora 1 moTykHiCTh MOCTIHHOTO cTpyMy. 3aKkoH Jxoyis-Jlenna.

Posrany:xeni kona, npasuia Kipxroda Ta ix 3actocyBaHHS.

3.5. EjlekTponpoBiaHicTh TBEpAUX Tijl
Knacudikamiss TBepaux TUI  NOPOBIAHUKH,  JIENEKTPUKH,  HAMIBIPOBIIHUKH.
Enextpuunuii crpym y meranax. Jocninu Mannensinrama i1 [Tananekci, Tonmena 1 Ctroapra.
Knacnuna enexkTtpoHHa Teopis MpoOBiTHOCTI MeTaniB. BuBenenHs 3akoHiB Owa,
Jxoyns-Jlenna. 3akon Binemana-®pania.
3anexHicTh omnopy MetanmiB Biag Temmneparypu. Hanmposignicte. IloHsTTS 11pO
KBAaHTOBY TEOPIIO MPOBITHOCTI TBepAuX Tul. IIpoBiAHICTH HamiBNPOBIAHUKIB. BracHa 1
JIOMILIKOBA ITPOBIJHICTh HAMIBIPOBIIHUKIB. 3aCTOCYBaHHS HAIIBIPOBIIHUKIB.
3.6. EjiekTpUYHI IBUIIA B KOHTAKTAX.
PobGota Buxomy enextpoHa a merany. KoHraktHa pi3Huis noteHmianiB. KoHTakTHI
SIBHIIIA B HAMBIPOBITHUKAX. HamiBIpoBITHUKOBI T10AH 1 TPAH3UCTOPH.
Tepmoenexktpuunuii  ctpyM. [IpsmMi Ta oOOEpHEHI TEPMOCIICKTPUYHI SIBUIIA.
TepMoenekTpruyHi reHepaTopu.
3.7. EneKTpU4HHUIA CTPYM Y BaKyyMi
TepmoenekTpoHHa eMicCis. 3aJeXHICTh CTPYMy HACHUYEHHsS Bl TEMIIEpPATypH.
JIBOXENeKTpOoHI Ta TPHOXENEKTPOJHI JIaMIH 1 iX 3acTocyBaHHA. EneKkTpoHHOIpOMEHEeBa
TpyOKa. [IoHATTS Mpo BTOPUHHY Ta aBTOEIEKTPOHHY EMICIi.
3.8. EjleKTpUYHMH CTPYM Yy piguHax
Enexrponitu. Enexkrpositiuna gucouiaiis. EnekTponpoBiAHICTh €IEKTPOIIITIB. 3aKOH
OMa /17151 €JIEKTPOJIITIB.
Enexrponiz. 3akonu @apazes. XiMiuH1 Jpkepena cTpyMy. BUKOpUCTaHHS €NeKTpoi3y.
3.9. EnekTpu4yHMii CTPYM y ra3ax
[Tportecu ionizamii 1 pexomOiHamii. Hecamoctiitnuii po3psin B razax. CamocTiiHuiA
po3psil B razax. BomibT-ammepHa XapakTepUCTHKa Ta30BOro po3psay. Bumu pospsiis
(Tmiroumii, JyroBud, ICKpOBUHM, KOpoHHMM). bnuckaBka. IloHATTS T1po 1Ia3My.
Bukopucranns razoBux po3psiais. KatoaHi mpomeHi.



3.10. EnekTpoMaraeTusm

MarsiTHa B3aeMo/iisi CTpyMiB. 3akoH Amrepa. MarHitHe 1osie el1eKTPUYHOrO CTPYMY.
[Haykiis 1 HanpyskeHiCThb MarHiTHOro nojs. 3akoH bio-Casapa-Jlamnaca. MarnitHe mnose
OpsSIMOT0, KOJIOBOTO 1 COJIEHOINHOTO CTpyMiB. LIMpKyJssiisi BeKTopa 1HIYKLIT MarHiTHOrO
1oJ1s. 3aKOH MOBHOTO cTpyMy. KOHTYp 13 CTpyMOM y MarHiTHoMy 1oJii. MarHiTHUii MOMEHT
CTpyMy.

JlisT eNeKTpUYHOrO 1 MAar”iTHOro OB Ha pyxomuid 3apsna. Cuna Jlopenna.
Busnauenns nmromMoro 3apsjay enektpoHa. Mac-criektpomerp. Edekt Xomma 1 #oro
3acTocyBaHHs. EnexTpoHHmii  Mikpockom. [IpuckoproBadi — 3apsiKEHHMX  YaCTUHOK.
MarsitoriipoluHamMiuHl TeHeparopu. MarHiTHe mosie pyxoMoro 3apsany. BinHocHuit
XapakTep eJNIEKTPUYHOIO 1 MAarHITHOTO TMOJIB.

PoGota mpu mepemilieHH1 NPOBIAHKUKA 13 CTPYMOM y MarHiTHOMY moii. MarHiTHuit
TOTIK.

3.11. IlocTiliHe MardiTHe MmoJie B pe40BHHI

Marnetuk 1 Hamar”idyBaHHs ix. BekTop HamarniueHHs. MarHitHe Tmone B
MarHeTukax. BeKTop Hampy>KeHOCTI MarHiTHOro ToJjisi. Mar"iTHa CHpPUHHSATIMBICT 1
NPOHUKHICTh MAarHETUKIB. 3B’ 30K 1HIYKIII] 1 HAIPY>KEHOCTI MarHiTHOI'O MOJISl B MarHETHKAX.

Marnitomexadiyai 1 MexaHoMarHiTHi sBumia. Jlocmiau EdlHmTedina-ge I'aaza 1
bapnerra. [lia-, mapa- 1 pepomarneruku. MarnitHuii ricrepesuc. Podotu Cronerosa. Touka
Kropi. IlocTiitai marnitu. HoBi MarditHi marepiaim.

MarsitHi koja. MarsaitopyuriiiHa cuiia. 3aKOHH MarHiTHOTO KoJia.

3.12. EnekTpoMarHiTHa iHxyKuis
Hocnigu @apanesi. EnexktpopymniiiHa cuia iHAyKuii. 3aKoH €JIeKTPOMAarHiTHOL
maykuli @apanes 1 npasuino Jlenua. Buxposi crpymu. CkiH - edexr. CaMOiHIyKIis 1
B3aeMOIHAYKIIIs. EnexTpopyuriiiHa cuna caMOoiHAyKIlii. [HAyKTUBHICTS.
Eneprist MaraitHoro mosist ctpyMy. EHepris 1 rycTrHa eHeprii MarHiTHOTO TTOJISL.
3.13. KBasicranionapHi crpymn
Otpumanns 3minHoi EPC. Kgazictamionapauii crpym. /[liroui 1 cepenHi 3HaYEHHS
cTpyMy 1 Hanipyru. Omnip, IHAYKTUBHICTh 1 EMHICTh Y KOJII 3MIHHOTO CTpyMy. 3akoH OMa Jyis
KOJIa 3MIHHOTO CTpyMy. BeKTOpHI naiarpamul 1 METOJ KOMIUIEKCHUX aMmIulTyl. Pe3oHaHc
HaIfpyT, pE30HAHC CTPYMIB.
PoGota 1 mOTyXHiCTh 3MIiHHOTO CTpyMy. llepemaBaHHS eNEKTPUYHOI EHEPTii.
Tpaucdopmarop.
Enextpuunuii xonmuBasibHUN KOHTYp. BiacHi enexktpuuni konuBaHHs. Dopmyra
Tomcona. 3aryxatoui KojnuBaHHS. BumyiieHi enekTpuuHi KoJuBaHHA. Pe3oHaHc.

JIoOpOTHICTS 1 1OJIOCA POMYCKAHHS KOHTYpA.



EnexTpuuni aBTOKOIMBaHHSA. ABTOI€HEpAaTOp HA BAKYYMHOMY TPIO/Il.

3.14. EnexrpomMarHiTHe moJe
Buxpose enextpuune none. ocmiau Poynanna 1 ElixenBanbna. EnextpomarHiTHe
noje. Ctpym 3MitieHHs. Cucrema piBHsIHb MakcBeisia B IHTErpajibHil 1 JudepeHiaibHii
dbopmax.
3.15. EnekTpoMariTHi XBui
[11nocki eneKTpoMarHiTHI XBWIII B OJHOPITHOMY CEPEIOBHII, MIBUIKICTh MOITUPEHHS
ix. BunpoMiHtoBaHHs enekTpomarHiTHUX XBuWiib. Jlocmiau ['epria. Bioparop I'epria. Enepris
enekTpomarHitHoi xBuJi. [Totik eneprii. Bekrop Ymoa-IloliHTinTa.
3.16. EstekTpomMarHiTHi XBWJIi B IOBI'UX JIiHIAX
[ToHATTS MpO cUCTeMH NepeAayl eIeKTPOMAarHiTHOI eHeprii. EjxekTpomarHiTHi XBHIII
B3JIOBK IMPOBOMAIB. THUCK €JIEKTPOMAarHiTHUX XBWJIb. CTOSIYI XBWJII 1 PE3OHAHC Y BIJpi3Kax
JIOBTUIX JTiHIH.
Bunaiinenns pamios3s’szky O.C.IlomoBum. [lpunHimn pasmio3B's3Ky 1 pajioioKariii.
[Ikana exeKTpOMarHiTHUX XBUIIb.

1V. Onmuka

[Ipeamer mocmimkenHs onTUKU. KOpoTKuii iICTOpUYHUI OTJISA PO3BUTKY BUCHHS PO
CBITJIO.

4.1. CBiTJ/10 Ta HOT0 XapaKTepPUCTUKH

EnexrpomarnitHa npupopa cBitia. Jxepena i npuiiMadi cBitia. OCHOBHI €HEpreTUYHI
1 cBITJIOBI BenmurHU. DoTOMETpisl, BAMIPIOBAHHS €HEPTETUYHUX 1 CBITJIOBUX BEJIMYHUH.

4.2. InTtepdepeHuis cBiTiIa

Haknananus cBimioBux xBwib. [lpuniun cyneprnos3uiii. Korepentnicts. YacoBa 1
IPOCTOPOBAa KOTEPEHTHICTh. MeToau CrhocTepexeHHs iHTepdepenuii B onrtuii. JlBo- i
OaratonpomeneBa iHTepdepermis. [HTepdepeHIlis B TOHKMX IUTIBKAX 1 IDIACTHHAX.
3acrocyBaHHs iHTepdepeHiii B Hay1 1 TexHiii. [Hrepdepomerpu.

4.3. Iudpakuis cBitia.

Asume mudpakuii. Ilpunnun Iroirenca-®penens. 3ouu Dpenens. dudpaxiiis
Openensa 1 Opaynrodepa. [losicHeHHs NPSMOIIHIMHOCTI MOIIMPEHHS CBITIa XBHUJIBOBOIO
teopiero. Judpaxuiss PpeHens Ha KpyrjioMy OTBOpl, Ha KpYIJIOMY €KpaHi, Ha Kparo
HaAM1BOOMEKEHOT'0 eKpaHa.

Hudpaxmis Dpaynrodepa Big IMIIMHM, NPSIMOKYTHOTO Ta KPYIJIOTO OTBOPIB.
Hudpakuiiina perritka. Jdudpakmis Ha ABO- 1 TpuUBHUMIpHUX pemniTkax. Judpakiis
peHTreHiBcbkux mpomeHiB. ®opmyna Bynbda-bperra. Qudpakxiiis Ha yiabTpa3ByKOBUX
crostunx XBWIsIX. [TonsTTs nipo rosorpadiro. Merox Jlenucioka. 3actocyBaHHs rojorpadii.

4.4. I'eoMeTpUYHA ONITHKA



I'eomeTpruHa onTHKa SIK TPaHWUYHUK BUIAJAOK XBWIbLOBOI onTUKU. [IpnHimn depma.
3akoHM BigOMBaHHA 1 3amomiieHHsA cBiTina. [loBHe BinOmBauHHA. BoJIOKOHHA ONTHKA.
Izepkana. [lpusmu. Tonki min3u. dopmyrna ToHKOI JiH3U. AOepallli ONTHYHUX CHCTEM.
OnTtuuni npunaau. Oko sk onTuuHa cuctema. {udpaxiiiina npupoaa 300paxeHs. Po3auisHa
3/IaTHICTh ONITUYHUX MPUJIA/IIB.

Bonokonna ontuka. ATmMocdepna pedpakiris. Mipaxi.
4.5. Ioasipusanisa cBiTiIa

[Tonsipu3oBane 1 HenoJsipU30BaHa CBITIIO. JIiHiiHA, eTiNTUYHA 1 KPyTroBa MOJISPU3AIlis.
[Tonsipuzaropu 1 anamizaropu. 3akoH Mamoca. EminTudHa 1 KoOJIOBA  IMOJISIpU3ALIis.
[Tonsipuzaiiist cBiTiia npu BinOuBaHHI Bif gienektpuka. Kyt bprocrepa. [lomspuzaris npu
NOJBIMHOMY MpOMEHe3aJIOMJIeHHI. [HTepdepeHIIis JiHIIHO nospu3oBaHuX xBWwib. [TyuHa
anizorporis. Epexr Keppa. OOepranus miomman mossipu3arii i B pedoBuHax. [lomspoinm.
[onsspu3ariiiHi IpyiIaay 1 iX 3aCTOCYBaHHSL.

4.6. lucnepcisi, NOrJIMHAHHS i PO3CilOBaHHSA CBIT/Ia

Enextponna Teopis mgucmepcii 1 morfiuHaHHA CBiTiIa. HopmanbHa 1 aHOManbHa
mucnepcli. Koedimient mnornuHands. da3oBa Ta rpymoBa MBUAKOCTI cBiTia. Edekt
Baginoa-Uepenkona.

Crnextpu BUNpoMiHIOBaHHS 1 moriavHaHHs. CrexkrpoMerpu. CrieKTpalibHUM aHal3.
Konbopu Tin1. Panyra.

[ToHATTS NpO HENIHIKHY ONTHUKY.

Po3scitoBanHs CBITJIa B ONTHYHO HEOJHOPIAHOMY cepenoBuill. 3akoH  Penes.

[Tonsipu3atist po3cisiHoro citia. Komip HeOa 1 3ipok. OnTruyHi sIBUIIA B aTMOC)epi.
4.7. PeasituBicTChKI e)eKTH B ONTHL

[BuaKicTh cBITIAa. BumiproBaHHs IIBUAKOCTI cBiTia. [lommpeHHs cBiTia B pyXOMHX
cepepoBuiax. [ocminau @izo 1 MaiikenbcoHa. EKcriepuMeHTanbHI OCHOBH  CIIELIATIBHOL
Teopii BigHocHOCTI. Edext [omiepa B ontuiii. Abepatiisi CBiTia.

V. Amomna ma adepua ¢izuxka

[Ipenmer 1 3aBmaHHs KBaHTOBOI (i3uku. KOpOTKuil ICTOPUYHUI OTJISIT PO3BUTKY
BUYCHHS MPO KBAHTOBI BIIACTUBOCTI MaTepii.

5.1. KBaHTOBI BJIACTMBOCTi BUIIPOMiHIOBAHHA

®oroenektpuunuii  edext. Hocmimxenns O.I'. CroneroBa. KsanToBa Teopis
doroedexty. DoToeneMeHTH Ta ix 3actocyBanHs. POTOHHA TeOpis CBiTIA. Maca Ta IMITyJbe
¢oronis. Jocmigu C.I. Basinosa. Tuck csitia. Jocainu [1.M. Jlebenena.

PentreniBcpke BUIIPOMIHIOBaHHS. ['anbMiBHE 1 XapaKTEPUCTUYHE PEHTTEHIBCHKE
BUINIPOMiHIOBaHHS Ta Horo crektpu. Edext Komnrona. 3acrocyBaHHS PEHTTEHIBCHKUX
IPOMEHIB.

5.2. TenjioBe BUNIPOMiHIOBAHHS



PiBHOBa)kHE BWIIPOMIHIOBaHHSI Ta MWOro xapakrtepuctuku. 3akoH Kipxroda.
BurnpomintoBanHs a0comroTHO YopHOTO Tia. 3akoH Credana-bonbiimana. 3akoH 3MilIEHHS
Bina. Po3mogin eHeprii B CrieKTpi BUIPOMIHIOBaHHS a0COJIIOTHO YOPHOTO Tiia, (popmyna
Penes-/Ixunca. KsantyBanust eneprii BumnpomiHtoBanHsa. Dopmyna Ilnanka. Onruyna
ipOMETisl.

5.3. XBWIbOBI BJACTHBOCTI Pe4OBHHHU

Hudpakuis enekrponiB. Xswm ge bpoitnsa. Hocmimu Jleicona 1 xemepa.
CuiBBimHOIIEHHS HeBU3HaueHocTel [ eiizenOepra. OCHOBHI YSBJICHHS KBAHTOBOI MEXaHIKH.
XBwiboBa QYHKIA 1 11 (Pi3udHMIA 3MICT.

Pipustaast [Ipeninrepa. [lpunnun cyneprno3uliii B KBaHTOBIM MexaHiii. HalmpocTinmi
3aa4l  KBAHTOBOI MEXaHIKA: YaCTUHKA Yy HECKIHYEHHO IJIMOOKIM OJHOBUMIpPHIN
NOTEHI[IAJIbHI M1, KBAHTYBaHHsS €HEPrii JIHIAHOIO TapMOHIYHOTO  OCLMJIATOPA.
[TpoxopkeHHsT YaCTHHKY Yepe3 OTEeHITIaTbHUI Oap’ep /TyHenpHul eext/.

5.4. BynoBa aTomiB i MOJIEKY.JI.

CriextpanpHi cepii BuripoMiHtoBanHs atomiB. [JJocminu Pesepdopnaa. [Toctynaru bopa.
KBanToBo-mexaHiuHa i1HTeprpeTaris mnocrynariB bopa. Ilpuniun siamosigHOcTi. Jlocmin
®panka 1 ['epra.

KBaHnTyBaHHs eHeprii, MOMEHT IMIyJbCy 1 npoekii imnyibcy. Jocniau lrepna i
I'epnaxa. CriiH 1 MarHiTHUIL MOMEHT eJleKTpoHa. KBaHTOBI 4MCIia €IEKTPOHA B aTOMI.

[Tpunuun Ilaym. EnektponHi mapu ckiaagHux aromi. Ilepioguuna cucrema
enemenTiB JI.I. Menneneena.

[Ipupona xapakTepUCTUYHOTO PEHTTEHIBCHKOTO BUITPOMiHIOBaHHS. 3aKoH Mo3ii.

[ToHsATTS Mpo XIMIYHMNA 3B’A30K 1 BaJCHTHICTh. bynoBa mosekyn. MosekyisapHi
cnekTpu. KomOiHawiiine po3scisiHus cBiia. Jlrominecuenuis. [Ipasuno Crokca.

CrnioHTanHe 1 1HAyKOBaHE BHUIIpOMiHIOBaHHS. KBaHTOBI reHeparopu /masepw/ 1 ix
3aCTOCYBaHHSL.

5.5. KBaHToOBI siBHIIIa B TBEpPAUX Tij1ax

VYTBOpEeHHSI €HEepreTMYHUX 30H y Kpucrtajnax. IIoHATTS npo 30HHY Teopito
IIPOBITHOCTI MTPOB1IHMKIB, HAITIBIPOBIAHUKIB 1 11€TICKTPHKIB.

[ToHATTS PO KBAHTOBI CTATUCTHKU. 3acTOCyBaHHs craTucTuku depmi-Zlipaka 10
€JIIEKTPOHIB y MeTamax. KBaHTOBa Teopis TemaoeMHOCTI. TemonpoBiaHICTh
JIeIEeKTPUYHUX KpHrcTaniB. OOHOHH.

KBaHTOBI sIBHIIA TPH HU3BbKKUX TeMiieparypax. HanmposigHicts. HaarekydicTs.

5.6. ®i3uka aTOMHOIO sApa

ExcrniepuMenTanbHi MeTou saepHoi (isuku. [IprckoproBayl 3apsHKEHUX YaCTHUHOK.
Cknan sanpa. 3apsin 1 MacoBe umcio snpa. Enepris 3B'sa3ky sanep. edexkr mac. MomeHT
KUIBKOCTI pyXy 1 MarHITHUI MOMEHT siipa. SnepHi cuiii. Mogeni aToMHOTo s/1pa.



PamioakTuBHICTE. 3aKOHHM pajioakTUBHOrO po3namy. [IpaBuna 3wmimeHHS 1
panioakTUBHOCTI. ["aMMa-BUIIPOMIHIOBaHHS. 3aCTOCYBaHHS PaJIIOAKTUBHUX 130TOITIB.

SAnepui peakuii. [Ipuknagy saepHUX MEPETBOPEHD IMiJT €0 A -4ACTHMHOK, MPOTOHIB,
HEUTPOHIB, IEUTPOHIB 1Y - kKBaHTIB. [1ITyuHa pagioakTUBHICTh. TpaHCypaHOBI €IEMEHTH.

[Tomin Baxkkux simep. JlaHirorosi peakiii moauty. SnepHi peakTopu Ha TEIIOBHX 1
IIBUJIKUX HEUTpOHaX. SlepHa eHepreTuka.

Peaxkuii TepMosiiepHOrO CUHTE3Y, YMOBH iX peamizauii. KepoBanuii TepmosinepHuii
CHHTE3.

5.7. EleMeHTapHI YaCTHHKH

3arajibHl BIIOMOCTI TPO €JIEMEHTapHI 4YacTUHKU. CHcTeMaTHKa €JIeMEHTapHUX
gacTuHOK. DyHIaMeHTabHI B3aeMo/Iii. Jlenronu 1 anponn. Me3onu i 6apionu. [ToHsSTTS 11pO
kBapku. KBapkoBa Mojiesb aipoHiB. 3aKOHH 30€pEKEHHSI Y MIKPOCBITI.

CydvacHa ¢i3uuHa kapTuHa CBITY. JlOCATHEHHs 1 TpobsieMu cydacHoi ¢i3uku. Ponb

YKPaiHCBhKUX BUEHUX Y PO3BUTKY (PI3UKH.

KPUTEPII OIITHIOBAHHSI

MeTtoto (paxoBoro BCTYmHOro BUIPOOYBaHHA 3 (PI3MKM € KOMIUIEKCHA IepeBipKa
AKOCT1 Mpo¢eCcIHHOI MIArOTOBKH BCTYIMHHUKA — MailOyTHBOTO BUKJIaJa4ya, BUATENS (DI3UKH.

OO0'exkTaMu OIIHIOBaHHS M1J 4ac BCTYIHOI'O BUIPOOYBaHHS € TEOPETUYHI 3HAHHS
(pizmuni TOHATTS, (i3WUHI SBHINA, AOCTIAW, 3aKOHHW, GI3WYHI Teopii, NPUIAIH,
TEXHOJIOT1{), BMIHHS aHAI3yBaTH Ta 3aCTOCOBYBATH iX B CTaHJAPTHUX 1 HECTaHIAPTHUX
CUTyallisiX Ta BUKOPUCTOBYBATH 11 3HAHHS [UJI PO3B'SI3yBaHHS 3a/lady, BUKOHAHHS
€KCIIEpUMEHTAJIbHUX 3aB/aHb. [IpH OlLlIHIOBaHHI BiAMOB1I€H BPaXOBYIOThCS:

v' po3yMiHHS (i3UYHOI CyTi MOHSATH, 3aKOHIB, TEOPii, MPaBUIbHE BH3HAYCHHS
Gb13UYHUX BEWYUH, iX OJUHUIL Ta 3aCO01B BUMIPIOBAHHS; SIKICTh BUKOHAHHS MAJIOHKIB,
cxeMm, TpadikiB, KpeCIleHb;

v’ YMiHHS BUKOPHUCTOBYBATH TEOPETHYHI 3HAHHS Ul PO3B’A3yBaHHs (i3UUHMX 33724,

v/ panioHalbHICTh 06paHOro 3ac00y pO3B'A3yBaHHS 3a/a4; aKypaTHICTh OPOPMIICHHS
MUCbMOBO1 pOOOTH; KUIBKICTh TOMHJIOK 1 HEJIOJIIKIB Y BIATIOBIII.

v/ BMiHHS IPOBOJWTH aHaJIi3 OTPUMAHKUX PE3yIbTATIB Ha (i3UUHy JOCTOBIPHICTS.

KommiekT Bkitouae B cebe 25 3aBmaHb s NPOBEACHHS (PaxOBOTO BCTYIMHOTO
icnuty 3 (i3uku y GopMi MUCHMOBOTO TECTyBaHHS. 3MICT 3aBAaHb BIAMOBIJIA€ MPOrpami
3araJibHOTO Kypcy ¢isuku crerianbHocTi 014 Cepemnst ocita (Pi3nka Ta acTpOHOMIs).
Koxne 3aBnanns omiHtoeThes y 8 6amiB. 3 Hux 4 6anu 3a Gi3uyHy 1/1€10 pO3B’ 3Ky, 2 Oau
- 3a 1i peanizalito, 2 6aiau - 3a BUOIp NMPaBWIBHOI BIAMOBIAL. 3arajibHa KiIbKICTh TECTOBUX
6amiB — 200. BukoHaHHS TeCTOBHUX 3aBJIaHbh PO3PaX0OBaHO Ha 2 aKaJeMidH1 TOJIUHH.

Pe3ynbraTd BCTYNMHOTrO BHUMIPOOYBaHHS OIIHIOIOTHCS Komiciero 3a 200-0anbHOrO



mKanow. ko BcTynHuk HaOpaB menmie 100 6aniB — BiH HE CKJIaB BUIIPOOYBAHHS, SKIIO

100 GauiB 1 OLIBIIIE — CKJIAB.
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