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IMPOTPAMA
(paxoBOro BCTYnmHOro BUNPOOYBAHHA
3 pizukn
AJIs1 BCTYIy HA HABYAHHS IS 3100yTTs cTyneHst MaricTpa

3a cnenianbHicTIO A4.08 Cepenns ocBiTa (Pizuka Ta aCTPOHOMIs)

MHHOSACHIOBAJIBHA 3AITUCKA

Metoro QaxoBoro BCTymHOro BUMpOOyBaHHS 3 (Di3UKK € mepeBipka piBHS 3HAHB,
BMiHb 1 HABUYOK 3 (PYHJIAMEHTAJIbHUX PO3UIIB (DI3UKH BCTYITHHKIB, SIKI MalOTh OCBITHIN
CTYIiHb «0aKajaBpy», «CIEUIATICTY», «MaricTp» Ta 0aXaroTh OTPUMATH OCBITHIN CTYMiHb
«Marictpy 3a cuemiansHicTI0O A4 Cepenns ocBita (Di3uka Ta aCTPOHOMIS).

B mpononoBaniii mporpami (haxoBOro BCTYITHOTO BHIIPOOYBAHHS BPaxOBaHO, IO
«Marictp» (pi3uKM MOBHHEH 3a0e3MeYnTH MEeBHI (POPMHU MEAaroriuHoi MisSIbHOCTI 3T1IHO
rajy3eBOro CTaHJapTy BHIIOT OCBITH:

1. EmMmipuuni gociimkeHHs (pi3uIHUX CUCTEM.
2. TeopetnyHi AOCIIHKCHHS.
3. IloemnaHHS eMIIPUYHUX 1 TCOPETHUYHUX JTOCTIKEHDb (DI3UUYHUX CHCTEM.

[Iporpama mepenbavae, mo po3risn ¢i3MUYHUX SBUIN, MOHATH, 3aKOHIB 1 Teopii
IPYHTYETHCS Ha 3HAHHIX KyPCiB 3arajibHOI 1 TEOPETUYHOI (D13UKH.

Binmosigaroun Ha 3anmuTaHHS 3 (i3MKH, BCTYITHUK TOBUHEH MPOJIEMOHCTPYBATH:
- 3HaHHA OCHOBHHUX MOHSTH, 3aKOHIB, TEOPii cydacHOi (i3UKH;

- JIOCTaTHIO 0013HAHICTh B iX EKCIIEPUMEHTAILHOMY IT1ITBEPIPKCHHI;

- BMIHHS BOJIOJITA NE€BHUMH HaBUYKAMU JTOCHIIHUIILKOI JISUIBHOCTI;

- BMIHHS PO3B’sI3yBaTH 3a/1a4i.

Berynne BunpoOyBaHHs NpoBOAUTHCS Yy (POPMI TUCEMOBOTO TECTYBaHHS.



3MICT ITPOT'PAMUA

PO3AILJI 1.
1. Mexanika

BCTVII. Marepis 1 pyx, mpoctip 1 4ac. MatepianbHa enHicTh cBiTy. [Ipemmer i1
meronu (Hi3uKd. 3MICT 1 CTpyKTypa (i3uKu. 3B 30K (DI3UKHU 3 IHIIUMH HayKaMHu Ta ii pojb y
TMi3HaHHI HABKOJIMIIIHBOT'O CBITY.

[Ipeamer 1 3aBHaHHs KJIACMYHOI MEXaHIKH. [CTOPUYHMIA OIS PO3BUTKY MEXaHIKH.
®Di3uYHI BETWYMHM Ta X BUMiproBaHHs. CucteMa oIuHuUIb. PO3MIpHICTh (h13MUHUX BEJTUYHH.

1.1. KinemaTuka MmaTepiajibHOI TOYKH

3amaui kiHemaTuku. KnacuuHi ysBieHHs mpo mpocTip 1 yac. Cucrema BIIJIKY.
Eranonn noexuHM 1 dvacy. MarepianbHa Touka. Kiacudikaiis MexaHIYHUX pyXiB
marepiaibHOi TOUKU. BiqHOCHICTB pyxiB. Pajiyc-BeKTOp, BEKTOpU NEPEMIILICHHS, IIBUIKOCTI
1 mpuckopenHsa. Kinematuuni piBHsSHHS. [lpuHimn He3anekHOCTI pyxiB. JlogaBaHHs
IIBUIKOCTEH 1 PUCKOPEHb.

Pyx Touku 1o xoiy. KyroBa mBHIKICT 1 TpUCKOpeHHs. JIIHIMHI 1 KyTOBI BEJTMYUHH, 1X
3B'130K. PIBHSIHHSI pIBHOMIPHOT'O 1 HEPIBHOMIPHOTO PYXiB TOUKHU IO KOTTY.

KomuBaneumit  pyx. ['apmoniuni konuBaHHs. KiHnemaTuuyni  xapakTepUCTUKU
KOJIMBAJIHUX PYyXIB MaTeplaibHOI TOYKH. 3B’SI30K KOJIMBAIBHOTO 1 O0EPTaIBHOTO PYXIB.
Bextopni miarpamu. onaBanHs konuBaHb. buttsa. ®@irypu Jliccaxy. CHekTp KOJIMBaHb.

["apmoniunumii anam3z. [TousTTs nmpo Teopemy Dyp’e.

1.2. lunamMika MaTepiajibHOI TOYKH

3apmannsa auHamiky. [leprmii 3akoH HeroToHa, ioro Hacmiaky. [HepIiiaibHi CUCTEMU
BIUTIKY, MexaHiyHa cwia. Cuimu B mpuponl. @yHnameHTtanbHi B3aemonii. Jpyruii 3akoH
auHamiku. Maca 1 il BUMIpIOBaHHs. AJIUTUBHICTG 1 3aKOH 30€epekeHHsI MacH. TpeTiil 3aKoH
auHamiku. Immynbe. 3akoH 30epexeHHs IMIynbey. Pyx Tina 13 3MiHHOIO Macoro. PiBHSHHS
Mermepcbkoro i [{ionkoBcbkoro. PeakTuBHUX pyX.

[leperBopennss laminmes 1 ix wHacmigaku. [lpunimn BigHOCHOCTI [amines. Mexi
3acTOCYBaHHs MexaHiku HproToHa.

MoMeHT IMIyJbCy MaTeplaibHOi TOYKH, MOMEHT CWJIM, MOMEHT iHepIii. 3akoH
30epeKeHHS] MOMEHTY IMITYJIbCY MaTeplalbHOT TOUKH.

Po6ota, motyxHicTh, eHepris. [loTeHIianbHi 1 HETOTEHINIATBHI CHIA. 3B 30K CHIIA 3
MOTEHIIIAJILHOK EHEepriero. 30epeKeHHsI IOBHOI €Heprii marepialbHOi TOYKH B TIOJI

MOTEHIIAILHUX CHJI. 3aCTOCYBAHHSI 3aKOHIB 30€pEKEHHS J10 MPY>KHOTO 1 HEMPY>KHOTO Y/IapiB.

1.3. luHamMika cucTeMH MaTepiajIbHUX TOUYOK
CucremMu matepialbHUX TOYOK. 30BHIIIIHI 1 BHYTPIIIHI CHJIA. 3aMKHYTa cucteMa. Pyx

cuctemMu MarepiaabHux To4dok. Llentp mac. Koopaunatu nientpa mac. Pyx nientpa mac. 3akox



30epeKeHHsI IMITYJIbCY HOTO HACHIIKH.

Eneprisi cucremu matepiaibHuX TOYOK. KoHCepBaTHMBHI 1 HEKOHCEPBATUBHI CHIIM.
3akoH 30epeKeHHsT MEXaHIYHOi €Heprii B KOHCEPBAaTHUBHIA cCHCTeMi. MOMEHT IMITyJbCY
CHCTEMH MaTepiallbHUX TOYOK, 3aKOH 30€peKEeHHS MOMEHTY IMITYJILCY 3aMKHYTOI CHCTEMH
MaTepialbHUX TOYOK. 3B’S30K 3aKOHIB 30€pEKEHHS 3 CHMETPIEI0 MPOCTOpY 1 Yacy. Porb
3aKOHIB 30epekeHHs y (Di3HULll.

1.4. Mexanika TBepaoro tijia

Teepme TUIO SIK cUCTeMa MarepiaibHUX TOYOK. AOCOJIOTHO TBEpPAEC TLJIO,
MOCTYNAJIBHUMA 1 00€pTATbHUNA PyX aOCOIIOTHO TBEepAOro Tija. IIOHATTS PO MUTTEBI OCI
ob6eptanss. CTyreHi BUIBHOCTI 1 3B’s13ku. OOepTaHHs HAaBKOJIO HEPYXOMOI OC1, MOMEHT CHJIH
BIJTHOCHO OC1. MOMEHT 1HepI1ii 1 MOMEHT IMITYJIbCY TBEPJIOTO TijIa.

OcHoBHE piIBHSHHS JUHAMIKUA o0epTanbHOro pyxy. [lapa cun, moment napu. Teopema
[reiinepa. PiBHsHHsS ™MomeHTiB. KineTnuHa eHepris Tia, IO 00epTaeTbes. 3aKoH
30epeKeHHS MOMEHTY IMITYJIbCY TBEPJOTO Tija 1 oro Hachiaku.OO0epTaHHS TBEpAOrO Tijia
HABKOJIO HEpyXoMoi Touku. BinbHI oci oOepTaHHs. ['ipockor. YMOBU piBHOBAard TBEPAOTO
Tina. Bunu piBHoBaru. LleHTp Baru.

1.5. Cuim TepTs i CWJIM IPYKHOCTI
Cumm tepta. B’sizke Tepta. Pyx Tin y B s3komy cepenosuili, popmyna Crokca. Cyxe
TepTs. TepTa crokoro, KOB3aHHS 1 KOUEeHHs. 3HAUE€HHS CUJI TEPTA y IPUPO/II i TEXHILII.
[Ipy>xHi BnacTUBOCTI TBepAMX TU1. Bumn npyxuux nedopmaniii. 3akon ['yka. Moy
npyxHocTi, koedimieHt [lyaccona. ITpykHICTh 1 TUIACTUYHICTh, MEXa NPYKHOCTI. EHepris 1
I'YCTHHA €Heprii Mpy»KHO1 Aedopmalii.

1.6. BececBiTHE THAKIHHSA

Pyx mnaner. 3akonu Kerepa. 3akoH BCeCBITHBOTO TsDKIHHS. ['paBiTariiiiHa crana 1 ii
BUMIipIOBaHHs. Bakka Ta iHepTHa MacH, iX eKBIBaJICHTHICTb.

[lone Ttoxinaga. Hanpyxkenicte 1 moTeHmian mois  TsokiHHA.  Teopema
Octporpaacekoro-I"aycca. 3acrocyBaHHS 3aKOHIB 30€pEXKEHHSI €HEpPrii 1 MOMEHTY IMITYJIbCY
JI0 PYXY TiJ1 B IEHTPAJILHOMY TpaBiTaliiiHomy moJii. KocMmiuHi IBHUKOCTI.

1.7. Mexanika piguH i rasis

3amaui TimpoaepoMexaHikd. THCK y piauHax 1 rasax. 3akoH Ilackams. 3akoH
Apximena. YMOBH IJIaBaHHS TLI.

IneampHa piguna. CramioHapHMH pyX piavHU. PiBHSHHSA HEpO3pUBHOCTI. PiBHSHHS
bepuymni. ®opmyna Topiuemni. Peakiiist piuHu, 110 BUTIKAE.

Pyx B’si3ko0i pimuuu. @opmyna Ilyaseinsa. Jlaminapua 1 TypOyneHTtHa Tedii. Yucio
Peiinonpiaca. Pyx Tin y pimumHax 1 rasax; cuia JIOOOBOTO OIOpY, MiAHOMHA CHJIa KpuJa

JITaKa.



1.8. Pyx B HeinepuianbHux cucremax Bitiky /HICB/

Heinepmianeni  cucremu  Bimmiky. Cumu  iHeprii. Cuiam  iHepHii 'y pyXOMHX
noctrynaibio HICB Ta B HICB, 110 piBHOMIpHO 00epTarOThCs.
HonentpoBa cuna iHepiii. Cuna Kopiomica. [IposB cun inepuii Ha 3emii. MasTHHK
dDykKo.
1.9. Mexanika cnieniajibHOI Teopii BigHocHocTi /CTB/

O6mexxenHs kiacuuHoi MexaHiku Hpetotona. ITloctynmatu Edumreiina. Cuctema
BiTiKy B CTB. BigHocHictk ognoudacHocTi. [TepetBopenns Jlopenia. BimHOCHICTh TOBXKUH 1
IHTEpBAJIIB Yacy. CIHICTh IPOCTOPY 1 yacy. PelsITUBICTCHKUH 3aKOH J0JaBaHHS IIIBUIKOCTEH.
PenstuBicTchKUl iMITyJIbC 1 Apyruit 3akoH HeroToHa. B3aemMo3B's130k MacH 1 eHeprii. 3akoHU
30epexenns B CTB.

1.10. KosmmBanns i xButi

Pyx mig niero mpyXHHX 1 KBa3iIpyXKHHMX CWI. PIBHSHHA pyXy HaWOpOCTIIIMX
MEXaHIYHUX KOJIMBAJIbHUX CHUCTEM O€3 TepTs: NMPYKUHHUM, MaTeMaTMYHUH, (DI3UUHUNA i
KpYTWIbHUN MasTHUKU. [lepiof 1 BlacHa yactoTa KoJimBaHb. EHEprisi KOJIMBAJILHOTO TiJa.

PiBHSIHHSL pyXy KOJMBAJIBHUX CHCTEM IPHU HAsIBHOCTI OMOpPY. 3aTyxarodi KOJMBaHHS.
Koediuient 3atyxanus, morapumiyHuiA JEKPEMEHT, TOOPOTHICTD, 1X 3B'A30K 3 apamMeTpaMu
KOJIMBAJIbHO1 CUCTEMU.

Bumymeni konuBaHHS, AudepeHIiaTbHEe PIBHSHHS BUMYIIEHUX KOJHMBaHb, MHOro
po3B’sizyBaHHs.  Pesonanc. IloHATTS mnpo JiHIMHI 1 HENIHIAHI KOJIMBAJIbHI CHCTEMHU.
ABTOKOJIMBaHHS.

[loHATTS PO KOJMMBAHHS Yy 3B'A3aHUX CHCTEMaX, IMOMIUPEHHS KOJIMBaHb B
OJIHOPIJTHOMY TPYKHOMY cepeoBuilli. [1o3m0BxH1 1 monepeuni xBuii. da3oBa MIBUIKICTS.
PiBHsIHHS O1Ky40i MTOCKOI XBWJI1. 3MIIIICHHS, MBUAKICTH 1 BITHOCHA JedopMartis y ObKydin
xBuii. Enepris 1 moTik eneprii xsuii. Bekrop YMosa.

[aTrepdepenttis xBumb. CTos91 XBUIII. 3MIIIEHHS, MBUAIKICTH 1 BIAHOCHA IedopMartis y
cTostuii XBwiil. EHepreTryHi CriBBIAHOIIEHHS B CTOSY1M XBUIII.

1.11. AkycTuka

[Ipupona 3Byky. JDkepena 1 mnpuiiMadi 3BykKy. OO'ekTuBHI 1 CyO'€KTHUBHI
xapaxkTepucTuku 3ByKy. LLIBuakicts 3ByKy. Edexr [lomnepa B akycTuiii. YapTpa3Byk Ta Horo
3actocyBaHHA. [IoHATTS mpo 1HPpa3ByK.

II. Monekyaapna ¢hizuxka
2.1. OcHoBH MoOJIeKYJSAPHO-KiHeTH4YHOI Teopii /MKT/
OcnoBHi mnonoxxkeHHs: MKT raziB. Tuck razy. Temmneparypa. BumiproBaHHs

temrieparypu. Illkamu Ttemmepatyp. Ineampnuit raz. OcHoBHe piBHsHHS MKT rasis.



MornekynapHO-KIHETUUHE TIyMadeHHS THCKYy 1 Temmeparypu. Crama bombimana. Pyx i
3ITKHEHHS MOJIEKYJ, OpOyHIBChKMM pyx. DiykrTyallii B iJealbHOMY Tra3l 1 iX MposB.
Pipusiaas Knaitnepona-MenneneeBa. ['a3oBi 3akonu. 3akoH ABorajpo. CyMilll ieaTbHUX
rasiB, 3akoH JlanbroHa.

BumiproBanus mBuakocteit monekyn, gocmig lrtepHa. ImosiphicTs. TloHSTTS MpO
posmoau, GyHKIiS posmoaity. Posmomin  mBHIKOCTEW MOJEKya 3a MakcBemioM.
bapomerpuuna  ¢opmyma.  Posmomin  MakcBemna-bonbiivana.  ExcnepumeHTanbHE
BU3HAYEHHS Ynciaa ABOTajpo.

SAumia nepeHocy B razax. CepemHsi TOBKHMHA 1 CepelHIA yac BUILHOTO MPOOITY
mostekyi. Judysis. BayTpintHe Teptsa. TeraonpoBiaHiCTh. SIBUIA TEPEHOCY NMPU HU3BKUX
TUCcKaX. TexHIYHuI BaKyyM, METOJY BUMIPIOBAHHSI HU3bKUX THCKIB.

2.2. OCHOBH TepPMOAMHAMIKH

3aBmaHHs 1 METOAM Teopii TerioTu. TepmoauHamiuHa cucreMa. PIBHOBaXkHI CTaHM.
[Tapamerpu crany. Baytpimmns enepria. Pobota i Temsiora sik popmu 0OMiHY €HEPTier0 MK
cuctemamu. KBazictaTuuHi Ipo1iecH.

[lepie Havano TepMoauHaMIKU. 3aCTOCYBaHHS MEPIIOro Hayana TEPMOAMHAMIKH IO
13omporieciB. PiBHsiHHS Maiiepa. Posmoain eHeprii MoJjieKya 3a CTYNEHSMH BUIBHOCTI.
TermnoemHicTh 11€anbHOTO ra3zy. Axiabarnuynuii mporec. PiBusHus Ilyaccona. [omitponHuii
nporiec. [IIBuaKicTh 3ByKy B rasi.

O6opotHi 1 HeoObopoTHI mporecu. Komosi nporecu /mmkmw/. [ukn KapHo Ta #ioro
KoedilieHT KopucHoi aii. Jlpyre Hauyano tepmoauHaMiku. Teopema KapHo. 3BeieHa Temora.
Hepiuicte Knaysiyca. IloHsTrss mpo entpomito. XapaktepuctuuHi ¢yHkIii. CraTudHe
TIIyMaueHHs Jpyroro Hayana tepmoauHamiku. Teopema Hepncra. HepocsxHicTh
a0COJIFOTHOTO HYJISI.

2.3. PeasibHi ra3u i piguamn

PeanpHi ra3u. BigxuneHHs BnacTMBOCTEH rasiB BiJl 1€aibHOCTI. EkcriepuMmeHTanbH1
130TepMu peanbHOTO rasy. PiBHsHHA Ban-nep-Baanbca. IlopiBusiHHS 130TepMm Ban-nmep-
Baannbca 3 excniepuMeHTanbHUMHU 130TepMaMu. KpuTruHuil cTad. 3aKoH BIJINOBIIHUX CTaHIB.
Bayrpimas eneprisi peanbHoro raszy. Edekr Jxoyms-Tomcona. 3pipkeHHS Ta3iB 1
OJIep>KaHHS HU3bKUX TEMIIEPATYP.

BrnactuBocti pigkoro ctany. IloBepxueBuwii map piguau. IloBepxHeBuil HaTsr.
3mouyBanHs. Kanumsipai sBuma. @opmyna Jlamnaca. Truck HacMYeHUX TapiB HaJ MEHICKOM.
Pinxi poszumnn. 3akonu Payms. Ocmorwunmii Tuck. 3akoH Baut-I'odda. TToBepxueBo-
aKTUBHI peuOoBUHU. AicopOrrisi. droTartis.

2.4. Teepai Tina
AMopdHi 1 kpuctamiyHi TuUia. J{anbHIM MOPSIOK B KpHUCTalaX. XapaKTEPUCTHKU

kpuctamb. Knacudikariss kpuctamiB 3a THIIOM 3B’sI3KiB. AHI30TpoOIis KpucTamiB. Piaki



kpuctamu. Jledektn B kpuctamax. MexaHiuHl 1 TEIUIOBI BIACTHBOCTI KpHCTaliB. Tersose
po3mmpenHs. TermmoeMHicTh KpucTamiB, 3akoH [romonra 1 IIti. [ToHATTI mpo KBaHTOBY
TEOPI0 TEIIIOEMHOCTI.

[Tommepu. OCHOBHI ySIBJCHHS NP0 XIMIYHY OYJOBY 1 CTPYKTypy IIOJIIMEpiB.
CtpykTypa mosiMepy B KOHAECHCOBaHOMY cTaHl. CKJIONOMIOHMN, BHCOKOETACTUYHHMA 1
B’SI3KOTEKYYHI cTaHM moJimMepiB. TepMomexaHiuHl, MEXaH14HI Ta TeT10(i3u4H1 BIaCTUBOCTI

noJiMepiB. 3aCTOCYBaHHS MOJTIMEPIB.

2.5. PiBHoBara ¢as3s i ¢a3osi nepexoau
[TonsTTs a3 Ta a3oBi mepexoau MEPIIOTO Ta IPYroro pamay. PiBHOBara piivHU 1
razy. PiBusuusa Knaneiipona-Knaysiyca. CyOmimartisi, miIaBaeHHs Ta KpUCTaII3allisl TBEPIUX

Ti1. [loTpiiina Touka, MmetactabuibHI cTaHu. [TOHATTS PO KBAaHTOBI PiUHM.

IIl. Enexkmpuka ma mazHemusm

BCTVII. IIpenmer Ta MeToau eNeKTpUKU 1 MarHeTu3my. KopoTkuil cropuunuil ormsia
BUEHHS [P0 €JIEKTPHUKY 1 MarHeTH3M. PO3BUTOK eHEpreTUKU Ha Y KpaiHi.

3.1.EjekTpuuHe moJjie y BaKyymi

Enextpocraruka. Enexrpuunmii 3apsia. BinactuBocTi enektpuyuHoro 3apsay. JlBa Buau
3apsny. JIMCKpeTHICTh 3apsiay. [HBapiaHTHICTh 1 3aKOH 30epekeHHs 3apsaay. EneMeHTapHwMii
3apsan. ExcniepumenTanbHe BU3HAUEHHS 3apsiiy enekTpoHa. HaimpocTimni 3apsypkeHi Tina:
MO/IEJTb TOYKOBOTO 1 HETIEPEPBHO PO3IMOALIICHOTO 3apsay. Bzaemosis 3apsiaiB, 3akoH KymnoHa.

Enextpuune none. Hampysxenicts enexktpuynoro noist. [Ipuniun cynepnosutii. [Tomxe
munodst. [otik Bekropa HanpyxeHocTi. Teopema Octporpacskoro-I"aycca.

PoGota cun enextpoctarnyHoro noss. [loTeHmianbHuil XxapakTep eneKTpOCTaTUYHOTO
noJist. [{upkymsiiisi Bekropa HampykeHocTi. [loTeHIian ta pi3Hulld NMOTEHLIaIiB. PiBHSIHHSA
[Tyaccona 1 Jlamnaca. IloTeHiian Ta HampyKeHICTh IOJIs, CTBOPEHOTO TOYKOBHM 3apsiioM,
CUCTEMOIO 3apsIiB, TUTIOTIEM.

3.2.1IpoBiTHMKH B €JICKTPHYHOMY IIOJIi

Posnomin  3apsimiB y  mpoBimHUKY. [IpOBITHMKM B €NEKTPUYHOMY  TIOJIL.
ExBinoTeHIiayIbHICTh TIPOBiIHKMKA. Hampy»keHIiCTh mosst Oisl MOBEpPXHI MPOBIHMKA Ta il
3B’S30K 3 MOBEPXHEBOIO T'YyCTUHOIO 3apsity. EnexTpuzaliis uepe3 BIUIMB. YpaxyBaHHS MOJS
HaBEJICHUX 3apsi/iB.

Enextpodopna mammna. Enekrpoemuicts. Kongencaropu.

3.3. EsekTpu4He moJie B JieJIeKTPHKAX.
Hienextpuxu. [TomsipHi 1 HenossipHi Monekynu. BinpHi 1 3B's13aH1 3apsiau. [lonspuzaris
JeNeKTpuKiB. JlienekTpuyHa MPOHUKHICTh 1 CHPUHHSATIMBICT, BEKTOP EJIEKTPUYHOTO
3mimieHHs. HernospHi gienekTpuku, Teopis iX nmossipusaiii. [TomsipHi TieIeKTpUKH, Teopis iX

noJyisipu3aitii. EnexTpuune mone Ha Mexi JBOX JieNeKTpukiB. I'panmdni ymoBu. Teopema



Octporpancekoro-I'aycca st monst B mienekTpuky. Cer"eroenektpuku. Enextpern.
[T’ €30€NEeKTPUKH.
Enepriss cuctreMu HEpyXOMHX TOYKOBHMX 3aps/iB, 3apsPKEHOr0 IPOBITHHKA,

KOH/IeHcaTopa. EHepris 1 rycTUHA eHeprii eJeKTPOCTaTUYHOTO MOJIS.

3.4. IlocTiiiHui cTPyM.

Pyx 3apsijiiB B €IeKTPUUHOMY MO, €NEKTPUYHUN CTpyM. PIBHSHHS HENEpepBHOCTI.
YMoBa cramioHapHOCTI cTpyMy. 3akoH Owma i giisHKd  Koma. 3akoH Oma B
mudepermianbHid - Gopmi. CroponHi cumn. EnextpopymiiiiHa cuna. 3akoH Owma  ajis
HEOJTHOPITHOT IIJISTHKY 1 ITOBHOTO KOJIA.

Po6orta 1 moTy>XHICTh MOCTIHHOTO cTpyMy. 3akoH J[koyms-Jlenna.

Posranyxeni kona, npasuia Kipxroda Tta ix 3acrocyBaHHsI.

3.5. EJIeKTpONpOBiAHICTH TBEPAUX Tijl
Knacugikamiss TBepAMx TUT  MPOBAHMKH, JI€IEKTPUKH,  HAMiBIPOBITHUKH.
Enextpuunuii ctpym y meranax. Jocniau Manaensintama 1 [lananexci, Tonvena 1 CtroapTa.
Krnacuyna enekTpoHHa Teopis NPOBIIHOCTI MeTaniB. BuBenenns 3akoHiB Owma,
Jxoynsa-Jlenna. 3akon Binemana-®paniia.
3anexHICTh omopy MeTaimiB Bij Temreparypu. HamamposigHicte. IloHATTS 11po
KBAaHTOBY TEOpiI0 MPOBITHOCTI TBepAux TuL [IpoBiAHICTH HamiBNpOBIAHMKIB. BracHa i1
JIOMIIIIKOBA MTPOBIAHICTH HAMIBIIPOBIHUKIB. 3aCTOCYBaHHS HAIiBIIPOBIIHUKIB.
3.6. EJIeKTpHYHI ABHIIA B KOHTAKTAX.
Po6ora Buxomy enektpoHa a metany. KoHTakTHa pi3HuUI MOTeHIiamiB. KoHTakTHI
SIBUIIIA B HAMIBIPOBIIHKUKaX. HarmiBIpoBiJHUKOBI 1101 1 TPAH3UCTOPH.
Tepmoenektpuunuii ctpyM. [IpsmMi Ta oOepHEHI TEPMOEIEKTPUYHI SBUIIA.
TepMoenekTpruYHI TeHEPaTOPH.
3.7. EJIeKTpMYHHUI CTPYM Y BaKyyMi
TepmoenexkTpoHHa emicid. 3aleXHICTh CTPYMY HACHUYCHHA BiJ TeMIEpaTypu.
JIBOXENEeKTPOAHI Ta TPHOXENEKTPOJAHI JIaMIH 1 IX 3acTocyBaHHs. EnekTpoHHONpomeHeBa
TpyOKa. [IOHATTS PO BTOPUHHY Ta aBTOEJICKTPOHHY €MICIi.
3.8. EjlekTpu4HuMi CTPYM y piauHax
Enextpomitu. Enextpomnitiuna aucornaiis. EXekTponpoBiIHICTh €JIEKTPOIITIB. 3aKOH
Owma 7151 €JIeKTPOIITIB.
Enextpomnis. 3akonu ®apanes. XiMmiuHi pxepena cTpyMmy. BUKOpUCTaHHS €IEKTPOITi3Yy.
3.9. EJIeKTpHYHHUIA CTPYM Yy raszax
IIpouiecu ionizarii 1 pekomOiHallli. HecamocTiiHuii po3psia B razax. CamocTiitHuit
po3psn B razax. Bosbr-ammepHa XapaKTepUCTUKa Ta30BOro po3psay. Bumu pospsmis
(Tmiroumii, JyroBul, ICKpOBUM, KOpoHHMM). biuckaBka. IloHATTS mpo masmy.
Buxopucranns razoBux po3psaiB. Karogai mpomeHi.



3.10. EnexTpomarueTusm

MarsiTHa B3a€MO/Ii CTPYMiB. 3akOoH Amriiepa. MartitHe 1oJie eIeKTPUIHOIO CTPYMY.
Iaaykiis 1 HanpyXeHicTh MarHiTHOro mojisi. 3akoH bio-CaBapa-Jlamiaca. MarHitHe mose
OpsSIMOTO, KOJIOBOTO 1 COJIEHOITHOTO CTpyMmiB. LIMpKymsiiis BeKTOpa 1HAYKIii MarHiTHOTO
noJjist. 3aKoH MOBHOTO cTpyMy. KOHTYp 13 cTpyMOM y MarHiTHOMY 1oJii. MarHiTHUIT MOMEHT
CTpyMmy.

Jlis  eNeKTpUYHOrO 1 MAar”iTHOro TojiiB Ha pyxomui 3apsa. Cwuma Jlopenna.
Busnauennss muromoro 3apsiny enektpoHa. Mac-cnektpomerp. Edext Xomma 1 #ioro
3acTocyBaHHs. EnexTpoHHuit  mikpockon. [IpuckoproBaul — 3apsipKEHUX  YaCTHHOK.
MarsitoriipoauHaMiuHi TeHepaTopu. MarHiTHe IoJie pyXoMoro 3apsiay. BimHocHMIA
XapakTep ENEKTPHYHOTO 1 MATHITHOTO TTOJTIB.

PoGota mpu mepemillieHHl MPOBITHUKA 13 CTPYMOM y MarHiTHOMY moiii. MarHiTHui
TOTIK.

3.11. IlocTiiiHe MarHiTHe MoJie B pe40BUHI

Marnetuku 1 HamMar"idyBaHHs ix. BekTop HamarHiueHHs. MarHitTHe T1oie B
MarHeTukax. BeKTop Hampy>XeHOCTI MarHiTHOTO ToJjisi. MarHiTHa CHpUMHSATIMBICT 1
MPOHUKHICTh MAarHETUKIB. 3B’SI30K 1HAYKIIII 1 HAIIPY>KEHOCTI MAarHiTHOT'O MOJISi B MAaTHETHUKAX.

MarnitoMexaHigHi 1 MexaHomarHiTHi sBuma. Jlocmigm Ednamreiina-ne [aaza i1
bapuerra. lia-, mapa- 1 ¢pepomaraetuxu. MaruitHuii ricrepesuc. Po6otu Croneroa. Touka
Kropi. Iocriitni MardiTi. HoB1 MarHiTHI MaTepiaim.

MarsitHi koja. MaruitopyiiiiHa cuia. 3aKOHM MarHiTHOTO KoJia.

3.12. EnexTpoMarHiTHa iHIyKIist
Hocnign @apanes. EnextpopyimiiiHa cwia iHAyKiii. 3akoH eJIeKTPOMAarHiTHOI
iaykmii @apanes 1 npasuno Jlenma. Buxposi crpymu. Ckin - edekrt. CaMoiHayKiis 1
B3a€MOIHYKIIisI. EnexTpopytmiiiHa criia caMOTHIYKIN1. [HIyKTHBHICTS.
Eneprist MarnitHoOro mnosis ctpymy. EHepris 1 rycTiHa eHeprii MarHiTHOTO TOJIS.
3.13. KBasicranionapsi crpymu
Otpumanns 3minHoi EPC. KBazictamionapuuii ctpym. [liroui 1 cepenHi 3Hau€HHs
cTpymy 1 Hanpyru. Omip, IHAYKTUBHICT 1 EMHICTB Y KOJI1 3MIHHOTO CTpyMy. 3akoH Oma ayis
KOJIa 3MIHHOTO cTpyMmy. BekTopHi Aiarpamu 1 MeTOJ KOMIUIEKCHUX amIuiTya. Pe3oHanc
HAaIpyT, pe30HAHC CTPYMIB.
PoGota 1 mOTyXHICTh 3MiHHOTO CcTpyMy. IlepemaBaHHS eNeKTPUYHOI EHEPii.
Tpanchopmarop.
EnexktpyuuHuii KonMMBabHUN KOHTYp. BracHi enektpuyHi kosmBaHHs. Dopmyra
Tomcona. 3aryxatoui KojfuBaHHS. BumyiieHi ejnekTpu4Hi KoJMBaHHA. Pe3oHaHc.

JIoOpOTHICTS 1 1osI0ca MPOMYCKaHHs KOHTYpA.



EnextpuuHi aBTOKOIMBaHHS. ABTOT€HEPATOP HA BAKYYMHOMY TPIO/Ii.

3.14. EnexrpoMarHiTHe moJse

Buxpose enextpuune mnoje. Hocmiaun Poymanna 1 ElixenBanbna. EnextpomarHiTHe
noje. Ctpym 3Mmimienns. Cucrema piBHSIHb MakcBelia B IHTErpasbHii 1 AudepeHiianbHii
dbopmax.

3.15. EnekTpoMarHiTHi XBHJIi

[T0cKi enekTpoMarHiTHI XBWJII B OJJHOPITHOMY CEPEIOBUIII, MBUIKICTD MOIIMPEHHS
ix. BunpomiHtoBaHHs enekTpoMarHiTHUX xBuib. Jocmiau ['epra. Bibpatop 'epia. Enepris
eslekTpomarHiTHOT XBUJIi. [ToTik eHeprii. Bekrop YMmoa-IloliHTiHTA.

3.16. EnexTpoMarHiTHi XBUJIi B JOBI'UX JIiHIAX

[loHsATTS TpO cUCTEMH Tiepeaadi eleKTPOMAarHiTHOi eHeprii. EnexTpomaritHi XBHII
B3/IOBX MPOBOJIB. THUCK eleKTpoMarHiTHUX XBWib. CTOs/Yl XBWIIL 1 PE30HAHC Yy BIpi3Kax
JIOBTUX JTiHIH.

Bunaiinenns panioss’sizky O.C.IlonoBum. IlpuHiun paaio3's3Ky 1 paaiosioKarii.
[Ikana e1eKTpOMarHiTHUX XBUJIb.

1V. Onmuka

[Mpeamer nocmixeHHs: onTHKH. KOpOTKUi ICTOPUYHUI OTJIsi PO3BUTKY BUEHHS MPO
CBITJIO.

4.1. CBiTJIO Ta HOr0 XapaKTepUCTUKH

EnextpomarnitHa mpupoaa cBitia. xepena 1 mpuiiMadi cBitiia. OCHOBHI €HEpreTUYH1
1 CBITJIOB] BesImuuHU. DOTOMETPIsl, BUMIPIOBAaHHS €HEPIeTUYHMX 1 CBITJIOBUX BEJIMUYMH.

4.2. Intepdepeniis cBiTIa

Haknamganust cBimioBux XxBwib. [lpuninun cynepnosuiii. Korepentnicts. YacoBa 1
POCTOPOBAa KOTEPEHTHICTh. MeToau crhocTepexkeHHsa 1HTepdepeHuii B ontumi. [IBo- i
OararonpomeneBa iHTepdepeHiia. [HTepdepeHiiss B TOHKMX IUTIBKAX 1 IUTACTHHAX.
3acTocyBaHHs iHTepdepeHLii B Hay1i 1 TexHiwl. [nrepdepomerpu.

4.3. Indpakuis cBita.

Asume mudpakuii. [lpunnun Iroitrenca-Openens. 3ouu Dpenens. [udpakiis
Openenst 1 Opaynrodepa. [losicHeHHS TPAMOIHIKHOCTI TOIIMPEHHSI CBITJIA XBHJIHOBOKO
teopieto. Judpakuis @PpeHens Ha KpPyrjoMmy OTBOpl, Ha KPYIJIOMY €KpaHi, Ha Kparo
HarBOOMEKEHOTO eKpaHa.

Hudpaxmiss dpaynrodepa Big IMIIIMHM, NPSIMOKYTHOTO Ta KPYIJIOTO OTBOPIB.
Hudpakiiiina pemnitka. Judpakiis Ha JgB0- 1 TpUBUMIpHUX pernitkax. Judpaxiis
peHTreHiBcbkux TmpomeHiB. ®opmyna Bynwsda-bperra. dudpakiis Ha yiabTpa3ByKOBUX
crostunx XBWIsX. [lonsTTs po rosorpadiro. Metox [enucioka. 3acrocyBaHHs rojorpadii.

4.4. I'eomeTpUYHA ONITHKA



I'eomeTpryHa onTHKA SK TPAHUYHUKA BUIAJOK XBHILOBOI onTukH. [IpuHimun Pepma.
3akoHM BIIOWBaHHA 1 3aJ0oMJIEHHS cBiTia. [loBHe BigOWBaHHA. BOJIOKOHHA OIITHKA.
Izepkana. [Ipusmu. Tonki miH3u. dopmyna TOHKOI JiH3W. Alepallli ONTHYHUX CHCTEM.
OnTuuni npwiagu. Oko sk onTuyHa cuctema. Jludpakiiiina npupoaa 300paxxeHs. Po3aiisHa
3ATHICTH ONTHYHUX TTPHJIA/IIB.

Bonokonna onrtuka. AtmocdepHa pedpakiiis. Mipaxi.
4.5. llonsspu3anis cBiTia

[TonspuzoBane 1 HemosIpyU30BaHa CBiT/0. JIiHINHA, eMNTUYHA 1 KpyTroBa MOJIIpU3allis.
[lonapuzatopu 1 aHamizatopu. 3akoH Mamtoca. EminTudHa 1 KoJjioBa TOJIApU3ALIiSL.
[Tonsapu3ariisa cBitia mpu BiaOuBaHHi Bia mienekTpuka. Kyt bprocrepa. [lomspusaris npu
No/IBItHOMY mpomeHe3anoMiieHH1. [aTepdepentis miHiiHO mosipu3oBaHuX XBWib. [1ITydna
anizorporis. Edpexr Keppa. OGepranns ruromuyHu nofisipu3aiiii 1 B pedoBruHax. [lomspoiny.
[Monsipu3ariiiini npuIaay 1 ix 3aCTOCYBaHHSL.

4.6. lucnepcisi, MOrJIMHAHHSA i PO3CiFOBAHHA CBiTJIa

Enextponna teopis auchnepcii 1 morfiuHaHHSA cBiTia. HopmanbHa 1 aHOMasibHA
mucnepcii. Koedimient mnornmunanas. dazoBa Ta rpymoBa MBUAKOCTI cBiTa. Edekt
BaginoBa-Uepenkosa.

Cnextpu BunpoMmiHiOBaHHsS 1 mornuHaHHS. CnextpoMerpu. CHeKTpaqbHUNA aHali3.
Konwsopu Tin. Pagyra.

[ToHATTS PO HENMIHIIHY ONTHUKY.

PoscitoBaHHS CBITJIa B ONTHYHO HEOAHOPIAHOMY cepenoBull. 3akoH  Pernes.

[onsapu3artiis poscistHoro cBiTia. Komip Heba 1 3ipok. OnTuyHi sBHIIa B aTMochepi.
4.7. PensiTuBicTchbKi e)eKTH B ONITHILI

[IBuakicTh cBiTia. BumiproBaHHS MIBUIKOCTI CBITIA. [lomUpeHHsI CBITIa B PyXOMHX
cepenoBumax. Jocmian @izo 1 Maiikenbcona. ExcriepuMeHTanbHI OCHOBHM CHELIANBHOT
Teopii BigHocHOCTI. Edext lomnepa B ontuii. Abepatiisi CBiTiIa.

V. Amomna ma saoepuna ¢hizuka

IIpenmer 1 3aBmaHHs KBaHTOBOI (i3uku. KopoTkuil iCTOpUYHHMI OTJISiA PO3BUTKY
BUYCHHS MPO KBAHTOBI BIIACTUBOCTI MaTepii.

5.1. KBaHTOBI BJIACTMBOCTI BUIIPOMiHIOBAHHS

®otoenextpuuanii  edekt. Jocmimkenns O.I. CrometoBa. KsantoBa Teopis
doroedexty. DoToenemMeHTH Ta ix 3actocyBaHHs. DOTOHHA Teopis cBIT/IA. Maca Ta IMITyJThC
¢oronis. [locniau C.I. Basinosa. Tuck cBitna. Jocminu I1.M. JleGenena.

PenTtreniBcbke BHUNpPOMiHIOBaHHS. [albMIBHE 1 XapaKTEPUCTUYHE PEHTICHIBCHKE
BUTIPOMiHIOBaHHs Ta #oro crekTpu. Edext Kommnrona. 3actocyBaHHS PEHTTE€HIBCHKHX
MIPOMEHIB.

5.2. TensioBe BUNIPOMiHIOBAHHS



PiBHOBa)kHE BWIIPOMIHIOBaHHSI Ta HOro xapakrtepuctukd. 3akoH Kipxroda.
BunpowmintoBanHs abconroTHO YopHoro Tuia. 3akoH Credana-bonbiiMana. 3akoH 3MIIIICHHS
Bina. Posnogin eneprii B crieKTpi BUIPOMIHIOBAHHS aOCOJIOTHO YOPHOTO Tijia, (hopmysa
Penes-/xunca. KBanTyBanHsi eHeprii BumpomiHioBaHHi. Popmyna I[lnanka. Onruuna
HipOMETpIs.

5.3. XBWIbOBI BJIACTHBOCTi PE4OBHHU

Hudpaxiiss enextponiB. Xswimi ne bpoitnsa. ocminn [eBicona 1 J[xemepa.
CriBBiiHOIIIEHHS HeBU3HaueHocTel ['eizenOepra. OCHOBHI YsBJIEHHSI KBAHTOBOI MEXaHIKH.
XBWiIb0oBa (QYHKITA 1 11 (PI3UUHMIA 3MICT.

Pipustnas [Ipeninrepa. [lpunnun cyneprno3uilii B KBaHTOBIM MexaHiti. Halnpocrini
3a/layl  KBAHTOBOi MEXaHIKM: YaCTUHKA Yy HECKIHYEHHO INIMOOKIA  OJHOBUMIPHIN
NOTEHILIANbHINA M, KBaHTyBaHHS €HEprii JIHIHHOTO TapMOHIYHOTO  OCIMJISTOpA.
[TpoxomkeHHsT YaCTUHKH Yepe3 MOTeHITIAIbHIA 0ap’€p /TyHeIbHMNA eeKT/.

5.4. BynoBa aToMiB i MoJ1eKy.JI.

CrnextpanbHi cepii BunpoMiHtoBanHs atomiB. Jlocmiau Pesepdopaa. Tloctynatu bopa.
KBaHToBO-MexaHIyHa iHTeprpeTaiis noctynariB bopa. [Ipuniun BiamosigHocTi. Jlocmina
®panka 1 ['epria.

KBanTyBaHHs eHeprii, MOMEHT IMITyJIbCY 1 Tpoekii iMimymbey. Jocmian lrepHa 1
['epnaxa. CriiH 1 MarHiTHUI MOMEHT eeKTpoHa. KBaHTOBI 4Kcia e1eKTpOHa B aTOMI.

[Mpunmun Ilaymi. Enextponni mapu ckiagaux aTtomiB. llepioguuna cucrema
enemenTiB JI.1. Menpaeneena.

[Ipuposia XxapakTepUCTUYHOTO PEHTTEHIBCHKOTO BUITPOMIHIOBaHHS. 3aKoH Mo3il.

[TonsTTST Mpo XIMIYHMIA 3B’S30K 1 BaJCHTHICTh. bynoBa Mosekyn. MosekynspHi
cnektpu. KomOiHariitHe po3cisiaas citia. Jlrominecuenis. [Ipasmio Ctokca.

CrnoHTaHHE 1 1HAYKOBaHE BUIIPOMiHIOBaHHS. KBaHTOBI reHepaTtopu /masepw/ 1 ix
3aCTOCYBaHHSL.

5.5. KBaHTOBI IBHIIIa B TBePAUX Tijax

YTBOpPEHHSI €HEpreTMUHUX 30H Yy Kpucrasax. [IoHATTS 1npo 30HHY TEOpIiO
MIPOBITHOCTI MTPOB1THMKIB, HAITIBIPOBIAHUKIB 1 JI1€JICKTPHKIB.

[ToHATTA PO KBAHTOBI CTATUCTUKHU. 3acTocyBaHHs crathucTuku depmi-/lipaka g0
eNEKTPOHIB y MeTasax. KBaHTOBa Teopis TEIJIOEMHOCTI. TeruonpoBigHICTh
TIeNeKTPUUHUX KpUCTasiB. DOHOHHU.

KBanToBI siBHIIa pu HU3BKUX Temneparypax. Haanposignicts. Haareky4icTs.

5.6. PizuKa aTOMHOIO /APA

ExcneprMeHTanbHI MeTou sifepHOi (pi3uku. [IpuckoproBadi 3apsUKEHUX YaCTUHOK.

Cxnan sapa. 3apsan 1 MacoBe uMcio snpa. Enepris 3B's3ky snep. Jedexkt mac. MomeHT

KUTBKOCTI pyXy 1 MarHiTHUI MOMEHT sijipa. SAnepHi cui. Moieni aToMHOTO siipa.



PamioakTuBHICTh. 3aKOHM PpaJiOaKTUBHOTO posnady. IlpaBunma 3mimmeHHS 1
pagioakTuBHOCTI. ['aMMa-BUIPOMIHIOBaHHS. 3aCTOCYBaHHS Pai0OaKTUBHUX 130TOITIB.

Anepni peakuii. [Ipuknaau siaepHUX MEPETBOPEHB M €K A -4aCTUHOK, MPOTOHIB,
HEUTPOHIB, IEUTPOHIB 1Y - kBaHTIB. [IITyuHa pagioakTUBHICTh. TpaHCYpaHOBI €IEMEHTH.

[Tomin Bakkux siaep. JlaHIrOroBi peakiii moaAuTy. SIepHI peakTopy Ha TEIUIOBUX 1
WIBHUJIKMX HEUTPOHAX. SlIepHa eHepreTuka.

Peak1iii TepMosiiepHOro CUHTE3y, YMOBH ixX peanizaiii. KepoBanuii TepmosiaepHuii
CHHTES.

5.7. EnleMeHTapHI YaCTHHKHU

3aranbHi BIIOMOCTI PO eleMeHTapHi dYacTUHKH. CHcTeMaThka eleMEHTapHUX
yacTUHOK. DyHIaMeHTalIbHI B3aeMoii. Jlentonu 1 axponu. Me3onu 1 6apioHu. [ToHATTS mpo
kBapku. KBapkoBa Moiesb aIpoHIB. 3aKOHH 30€pEKEHHSI Y MIKPOCBITI.

CydacHa ¢i3uuHa KapThHA CBITY. JlocsSTHEHHs 1 mpobyieMu cydacHoi (i3uku. Ponb

YKPaiHChKUX BUEHUX Y PO3BUTKY (Pi3UKH.

KPUTEPIH OLIIHIOBAHHSI

Mertorw (axoBoro BCTYMHOTO BUIPOOYyBaHHS 3 (PI3MKM € KOMIUIEKCHA IepeBipKa
AKOCTI TPOo(eciiHOT MATOTOBKHM BCTYMHUKA — MallOyTHHOTO BUKJIa1a4ya, BUNTENS (PI3UKH.

OO6'ekTamMM OIIIHIOBAHHA IiJ] YaC BCTYMHOT'O BUMPOOYBaHHS € TEOPETUYHI 3HAHHS
(pi3muni TOHATTSA, (i3WUYHI SBUINA, AOCTIAW, 3aKOHU, (QI3WYHI TeOopii, MNPUIAIH,
TEXHOJIOT11), BMIHHSI aHaJi3yBaTH Ta 3aCTOCOBYBATH iX B CTAHAAPTHHUX 1 HECTaHIAPTHHUX
CUTyallifX Ta BHUKOPHUCTOBYBATH IIi 3HAHHS JMJIA PO3B'SI3yBaHHS 3a/ad, BUKOHAHHS
eKCTIepUMEHTAIbHUX 3aBaHb. [Ipu OIliHIOBaHHI BIJIMOBIACH BPaXOBYHOTHCS:

v’ posyMiHHs (PI3MYHOI CYTiI HOHSATH, 3aKOHIB, TE€Opiil, IPABUIILHE BU3HAUCHHS
GI3UYHUX BEJTWYWH, X OJUHUIH Ta 3aC001B BUMIPIOBAHHS; SIKICTh BUKOHAHHS MAaJIFOHKIB,
cxeM, rpadikiB, KpecIeHb;

v’ yMiHHS BUKOPUCTOBYBATH TEOPETHUUHI 3HAHHS JUIS PO3B’A3yBaHHs (Di3UUHKX 33144,

v’ panioHalbHICTE 00paHOro 3aco0y PO3B'A3yBaHHs 3a/1a4; aKypaTHICTh O(POPMIIEHHS
MUCHbMOBOT POOOTH; KITBKICTh TOMHUJIOK 1 HEJIOMIKIB y BiJIITOBIII.

v/ BMiHHS IPOBOJUTH aHaIi3 OTPUMAaHUX PE3yIbTaTiB Ha (i3UUHy JOCTOBIPHICTS.

Kommektr Bkitouae B cebe 25 3aBmaHp IJis MPOBEACHHS (DaxoBOTO BCTYITHOTO
icuty 3 ¢i3uku y Gopmi TUCHMOBOTO TECTYBaHHS. 3MICT 3aBJaHb BIAMOBIIA€ mMporpami
3arajgpbHOTO Kypey (ismku crnerianbHocTi A4 Cepenmnsi ocita (Pi3mka Ta acTpOHOMIs).
Koxne 3aBgaHHs oLiHIOETHCA y 8 OainiB. 3 HUX 4 6anu 3a (Gi3uuHy 11€10 po3B 3Ky, 2 6anu
- 3a 1i peasizaliro, 2 0anu - 3a BUOIp MPaBUIILHOT BIAMOBI/I. 3arajibHa KUIbKICTh TECTOBUX
6amiB — 200. BukoHaHHs TeCTOBHX 3aBJ/laHb PO3PAaXOBAaHO Ha 2 aKaJIeMi4H1 TOJIUHHU.

PesynbpTaTn BCTymHOTO BUIIPOOYBaHHS OLIHIOIOTHCA KoMiciero 3a 200-0anbHOM0



mKanoro. ko BcTrynHUK HaOpaB meHie 100 6aiiB — BiH He CKJIaB BUMIPOOYBAHHS, SKIIIO
100 GauniB 1 OlIbILIE — CKIIAB.
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