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BCTYII
VY BiAMOBIAHOCTI A0 YMOB NpUHOMY Ha HaBYaHHS JO 3aKJIQJiB BUINOI OCBITH

VYkpainn B 2021 pomi (3aTBepKeHHUX Haka3oM MiHiCTepcTBa OCBITH 1 HayKu
VYkpainu Big 15 xoBtHS 2020 poxy Ne 1274) Ta IlpaBun npuitomy Ha HaBYaHHS /0
YMaHCBKOro HalllOHAJIBHOTO YHIBEpCUTETY cadiBHULTBA Yy 2021 pori (3aTBEpAKEHUX
pimieHHsM BueHoi paau 28 rpyaHs 2020 p., mpotokon Ne 4) mpoxonsTe BCTYIHI
BUNPOOyBaHHS y ¢opmi cmiBOeciiu Ta B pa3l IO3UTUBHOIO BHCHOBKY IIPO
MPOXOJIKEHHS CIIBOECIIM PEKOMEHAYIOTHCS 10 3apaxyBaHHS:

* 0cO0M 3 IHBAJIIAHICTIO BHACIIOK BIMHU BiAMOBIIHO 10 MyHKTIB 10-14 crarTti 7

* ocobu, akuM 3akoHoOM Ykpainu "IIpo craryc i couiasbHUNA 3aXUCT TPOMAJISH,
Kl TOCTpaKAald BHACHIOK YopHOOMIBCHKOI KaTacTpopu" HagaHO MpaBO Ha
npuiiom 0e3 eK3aMeHIB [0 Jep>KaBHUX 3aKJIaJIB BHUIIOI OCBITH 3a pe3yJbTaTaMu
crmBOeciau;

*0coOM 3 I1HBAJIJHICTIO, SIKI HECHPOMOXHI BIJIBIIyBaTH 3aKkjaj OCBITH (3a
PEKOMEHAIIIEI0 OPTaHiB OXOPOHU 3/I0POB'Sl Ta COIIAIBHOTO 3aXUCTYy HACETICHHS).

Sxio Taki 0cobu peKOMEHI0BaH1 10 3apaXxyBaHHsS Ha BIAKPUTY a00 (iKCOBaHY
(3aKpUTY) KOHKYpPCHY IPOIMO3UIIII0, BOHU 3apaXxOBYIOThCS Ha MICIIS JIep>KaBHOTO abo
PErioHaJbHOTO 3aMOBJIEHHS (KpIM BHUIIAJIKY, KOJM B 3asB1 3a3HadeHo: "[IpeTenayto Ha
y4acTh y KOHKYPCI BUKJIIOYHO Ha MICI 3a KOIITH (PI3UYHUX Ta/ab0 FOPUIUIHHX
ocio").

CmiBOecima aJis BCTYIMHHKIB HAa OCHOBI TOBHOI 3arajibHOi CEepeaHbOI OCBITH
MPOBOAATHCA 3a IpOorpaMaMH 30BHIIIHBOTO HE3aJICKHOIO OIlIHIOBaHHS 0Ci0, SKi
OaxaroTh 3700yBaTH BUIIYy OCBITY Ha OCHOBI ITOBHO1 3arajibHOI CepeIHbOI OCBITH.

Mera cmiBOeciay 3 (i3UKH — OI[IHUTHU CTYMIHb MiATOTOBICHOCTI BCTYMHUKIB 3
G13UKM 3 METOI0 KOHKYPCHOTO BiOOpY /IS HABYaHHS y BUILOMY HaBYAJIbHOMY
3aKJial.

3aBiaHHs criBOeciy 3 (i3UKH MOJSTae y TOMY, 1100 OIIHUTH 3HAHHS Ta BMIHHS
YYaCHUKIB:

® BCTAHOBJIIOBATH 3B’SI30K MIXK SBUIIAMH HABKOJIMIIHHOI'O CBITY Ha OCHOBI

3HAHHS 3aKOHIB (i3UKHU Ta GyHIAMEHTAIBHUX (DI3MYHUX EKCTIEPUMEHTIB;



3aCTOCOBYBaTH OCHOBHI 3aKOHM, MpaBHJIa, MOHATTA Ta MPUHIUIHU, IO
BHBYAIOTHCA B Kypci (Pi3uKu cepelHbOoi 3arajJbHOOCBITHROI IIKOJIH;
BU3HAYaTH 3arajbHI PUCH 1 CYTTEBI BIIMIHHOCTI 3MICTY (DI3UYHUX SIBHUII]
Ta MPOIIECIB, MEXK1 3aCTOCYBaHHS (hI3UYHUX 3aKOHIB;
BUKOPHCTOBYBAaTH TEOPETHUYHI 3HAHHS NJIs1 PO3B'S3yBaHHS 3a7ad PI3HOTO
TUny (SKICHUX, pPO3PaxyHKOBHUX, TpadiuHUX, EKCIePUMEHTAIbHUX,
KOMOIHOBaHUX TOIIIO);
CKJIaJaTh IUTAaH TPAKTUYHUX i O[O0 BHUKOHAHHA EKCIIEPUMEHTY,
KOPHCTYBATHUCS BUMIPIOBAIbHUMU MPUIIaJaMu, 00JaHaHHAM, 00pOOIIATH
pe3ynbTaTH  JOCHIKEHHS, pOOUTH BHCHOBKM WIOJO OTPUMAHUX
pe3yNbTaTIB;
MOSICHIOBAaTH MPUHUMI N1 TOPOCTUX MPUCTPOiB, MEXaHI3MIB Ta
BUMIPIOBATBHUX MPUIA/IIB 3 (P13UYHOI TOUKH 30DY;
aHaji3yBaTu rpadiky 3aJ1eKHOCTEH MK (I3MYHUMU BETUYUHAMU, POOUTH
BHCHOBKHW;

® MPaBWIbHO BU3HAYATU Ta BUKOPUCTOBYBATH OJUHUIl (HI3UUHHX

BCJINYHH.



XAPAKTEPUCTHUKA 3MICTY ITPOT'PAMU JUCIHUIIJIIHU. TEMM, 11O BUHOCATBCA HA CIIIBBECIAY

Ha3zga po3niny, Temu

3HaHHA

IIpenmeTHi yMiHHA Ta cnoco0y HABYAJIBHOI TiAILHOCTI

MEXAHIKA

OcHoBH KiHeMaTHKU. MeXaHIYHHHA pyX.
Cucrema BimiKy. BimHOCHICTE pyXy.
Marepianbna Touka. Tpaekropis. Lnax i
nepemimieHHs. lIBuakicTs. lomaBanus
HIBUAKOCTEM.

HepiBnomipuuii pyx. Cepensst i MUTTEBA
MBHUIKOCTI. PiBHOMipHHMIA 1 piBHONPUCKOPEHUH
pyxu. [Ipuckopenns. I'padiku 3anexHOCTI
KiHEeMaTUYHHUX BEITMYHH BiJl 4acy MpH
PIBHOMIpHOMY i PiBHOTIPHCKOPEHOMY PyXax.

PiBrOMIipHHIT pyx 1o Kkouxy. Ilepion i wacTora.
Jlinitina i kyToBa mBUAKOCTI. [loeHTpoBe
MPUCKOPCHHSL.

OcHoBu auHamiku. [lepmmii 3akon
Hetorona. [HepriianbHi cucTeMu BiUTiKYy.
[Mpunnun BigHOCHOCTI ["amines.

B3aemonis tin. Maca. Cuna. JlogaBaHHS CHITL.

Hpyruii 3akoH Herotona. Tperiit 3akoH HproToHa.

I'paBirtaniiini cunu. 3aKOH BCECBITHHOTO
TsokinasA. Cuita TsDKiHHA. PyX Tina mij i€ cuiu
TSOKIHHS.

Bara tina. HeBaromicts. Pyx mryunnx
cynyTHHKIB. [Tepia KocMiuHa MIBUIKICTS.

Cunn npyxHocTi. 3akoH ['yka.

Cunu tepts. Koedinient teprs.

MowmeHT cuni. YMOBH piBHOBaru Tina. Buan
piBHOBary.

3akonn 30epe:keHHs B MexaHini. Immynbsc
Tina. 3aK0oH 30epekeHHs IMIynbey. PeakTuBHUi
pyX.

MexaniuHa pooora. KineTnyHa Ta

MoTeHIiaJbHa eHepris. 3aKoH 30epexeHHs eHeprii

B MEXaHIYHUX mporecax. [1oTyXHICTb.
Koeoiuient kopucHoi aii. [Ipocti MexaHizMu

SIBuina i mpouecu: pyx, iHEpIis, BiIbHE MaTIHAS
TiJI, B3aEMOIS TiJI, JeopMaItis, TUTaBaHHS TiT TOIIIO.

dDyHAaMeHTAJIbHI gocaiqu: Apximena,
Toppiuemnni, b. [ackans, . Tanines, I'. KaBenanmra.

OcHOBHi MOHATTS: MEXaHIYHAN PyX, CHCTEMa
BiJTIKy, MaTepiajbHa TOUKa, TPAEKTOpis, KOOpAUHATA,
NepeMilleHHs, UIAX, MIBUIKICTh, TPUCKOPEHHS,
iHepIIisl, IHepTHICTh, Maca, CHJIa, Bara, MOMEHT CHIIH,
THUCK, IMITYJIbC, MEXaHi4Ha po00Ta, MOTYKHICTb,
KoedillieHT KOPHUCHOI [1iT, KIHETHYHA Ta MMOTEHIliaTbHA
EHepris, mepiof i yacToTa.

IneanizoBaHi MojeJti: MaTepianbHa TOUKA,
3aMKHEHa CUCTEMa.

3aKoHM, MPUHIMIMN: 3aKOHH KiIHEMaTHKH;
3aKOHH AMHAMIKH HbIOTOHA; 3aKOHU 30epeKeHHS
IMITyITECY ¥ €Heprii, BCeCBITHROTO TsKiHHA, [ 'yKa,
[Mackans, Apximena; yMOBY PiBHOBaru Ta IIaBaHHS
TLJ; IPUHIMIIN: BigHOCHOCTI [aies.

Teopii: OCHOBH KJTACUYHOT MEXaHIKU

IpakTuyHe 3acTocyBaHHsI Teopii: po3B’I3aHHS
OCHOBHOT 3a/1a4i MEXaHiKH, PyX TLJ IiJI Ai€10 OJTHIET
a00 KUIBKOX CHJI; BUIbHE HAaJiHHA; PyX TPAHCIIOPTY,
CHaps/IiB, TUIAHET, IITYYHUX CYMYTHHKIB; pIBHOBATrH
tin, KKJI mpocTix MexaHi3MiB, miepeiaya TUCKY
piavHaMu Ta ra3amu, IIaBaHHS TiJl, 3ACTOCYBaHHS
3aKOHY 30epeKeHHs eHeprii A Tedii piauH i ra3is;
MIPUHLIMI i1 BUMIPIOBATBHUX MPHIIAJIB Ta TEXHIYHIX
IPUCTPOIB: TEPE3HU, JUHAMOMETP, CTPOOOCKOTI,
OapoMeTp, MAaHOMETP, KyJIbKOBH MiAMIMITHUK, HACOC,
BaX1JTb, CTIONy4Y€HI TOCYANHH, OJIOKH, TOXHIA
IJIOIIMHA, BOJOMPOBII, LT3, TiAPaBIiYHUN TIpec,
Hacocu

YwMitu:

PO3Mi3HABATH MPOSIBH MEXAHIYHUX SBUIIL 1 ITPOIIECIB y
MIPUPOZI Ta iX MpaKTUYHE 3aCTOCYBAaHHS B TEXHIII],
30KpeMa BiIHOCHOCTI pyXY, Pi3HUX BUIB PYXY,
B3a€EMOJIi1 TiJI, iHEpIIii, BAKOPUCTaHHS MAILIMH 1
MeXaHi3MiB, yMOB PiBHOBAar#, IIepeTBOPEHHS OTHOTO
BUJLy MEXaHI4HOI €HEeprii B iHIINIA TOIIO;
3aCTOCOBYBATH OCHOBHI MOHSITTS TA 3aKOHH,
MIPUHIIMIIH, TPABHJIa MEXaHIKU, POPMYJIIH JIsI
BH3HAYEHHs (DI3MYHMX BEJIWYMH Ta iX OIWHHLIB;
MaTeMaTH4YHI BUPa3H 3aKOHIB MEXaHIKH;

BU3HAYATH MEXIi 3aCTOCYBAaHHS 3aKOHIB MEXaHIKU;

PO3PI3HATH Pi3HI BUIH MEXaHIYHOTO PYXY 32 HOro

napameTpamuy;

pO3B’sA3yBaTHU:

1) PO3paxyHKOBI 3a/1a4i, 3aCTOCOBYIOUH
(yHKIIOHAIBHI 3aJIE)KHOCTI Mi)K OCHOBHUMH
(Gi3MYHIMY BeJTMYMHAMU, HA: PIBHOMIPHUIA Ta
PIBHOIIPHUCKOPEHUH NPSMOMIHIRHI PYXH;
BIZTHOCHHH PyX; PIBHOMIpHHUI pyX MO KOIY; PyX
TIJI MiJ] Ai€10 OJiHIET a00 KUIBKOX CHII, PyX
3B’s13aHUX T1JI; YMOBHU PiBHOBAru Ta IIaBaHHs
TLIT; BCECBITHE TSOKiHHS; 3aKoHU HproToHa, ['yKa,
[Mackans, Apximena; 30epeXeHHs IMITyIIbCY i
eHeprii;

2) 3a/a4i Ha aHai3 rpadikiB pyxy TiI I BUSHAUYCHHS
32 HUMH HOTO TIapameTpiB, MoO0yI0By rpadika
3MiHHU OZHI€1 BETMUMHH 32 TpadikoM iHIIOT;

3) 3ajadi, sKi nepeadadaroTs 0OpOOKyY Ta aHami3
pe3yJbTaTiB eKCIIEPUMEHTY, OKa3aHuX Ha HOTo
a00 cxeMaTHYHOMY PUCYHKY;

4) KOMOIHOBaHi 3a/1a4i, ISl PO3B’sI3yBaHHsI IKUX
BHUKOPUCTOBYIOTKCS ITOHATTS 1 3aKOHOMIPHOCTI 3




Ha3zga po3niny, Temu

3HaHHuA

IIpenmeTHi yMiHHA Ta cnoco0u HABYAJIBHOI TiAIbHOCTI

EneMenTn Mmexaniku pigun ta rasis. Tuck.
3akon [Tackans ans piauH Ta rasis. ATMochepHuit
THCK. THCK HEpYXOMOi piIMHA Ha JTHO 1 CTIHKH
nmocyanHH. ApxiMenoBa cuia. Y MOBH IUTaBaHHS
TiJ.

KUTBKOX PO3JIiTiB MEXaHIKH;

MOJVIEKYJISIPHA ®I3UKA I TEPMOJANHAMIKA

OcHOBH MOJIEKYJISIPHO-KIHETHYHOI Teopii.
OCHOBHI TIOJIO’KEHHS MOJIEKYJISIPHO-KiHETHIHO1
Teopii Ta ix jmocmigHe oOrpyHTyBaHHSA. Maca i
po3mip monekyit. Crana Asoraapo. Cepents
KBaJpaTHYHa MIBUIKICTh TEIJIOBOTO PyXy
MOJICKYJI.

Ineanbuwmii ra3. OCHOBHE PIBHSIHHS
MOJIEKYJISIPHO-KIHETUYHOT Teopii iZieaIbHOTo Tasy.
Temneparypa Ta i BumiproBanns. [lIkana
aOCOJIFOTHUX TEMIIEPaTYp.

PiBHsiHHSA cTaHy ijeanabHOrO rasy. [3omnpoiecu
B razax.

OcHoBH TepMoauHaMiku. TeroBuil pyx.
BHyTpimHs eHeprist Ta criocoOu ii 3MiHU.
Kinbkicte Termorn. [lutoma TermioemMHicTh
pevoBuHHU. PoboTa B TepMOAMHAaMIIli. 3aKOH
30epeskeHHs eHeprii B TEIMJIOBUX MpoIliecax
(Teprmii 3aK0OH TEPMOIMHAMIKH ). 3aCTOCYBaHHS
MIEPIIIOTO 3aKOHY TEPMOJMHAMIKH JI0 130ITPOIIECIB.
AniabaTHuii nporec.

HeobGopoTHaicTh TemmoBux nporecis. [IpuHIun
nii TermoBux nBUryHIB. KoedimieHT KopucHOI aii
TEIUIOBOT'O JIBUTYHA 1 HOTO MakCUMallbHE
3HAYEHHSI.

BaacruBocri rasis, pinnH i TBepanX Tid.
[TapoyTBOpeHHs (BUIApOBYBaHHS Ta KUIIHHS).
Konpencariis. [lutoma TemnoTa mapoyTBOpPEHHS.
HacuueHa Ta HeHacuueHa mapa, iXHi BIACTHBOCTI.
BigHocHa BosoricTh HOBITps Ta 11 BUMIPIOBaHHSL.

[InaBnenns 1 TBepaHeHHs Tid. [luroma
TEIUIOTa TUIaBJIeHHs. TeruioTa 3ropsiHHS MaJnBa.

SABuma i npouecu: OpOyHIBCHKHI PyX, TUPY3is,
CTHCHEHHS Ta3iB, TUCK T'a3iB, MPOLIECH TETIIO0OMiHY
(TeTnonpoBiTHICTH, KOHBEKITiSI, BATIPOMIHIOBAHHS),
BCTaHOBJICHHSI TETJIOBOT piBHOBAru, HEOOOPOTHICTh
TEIUIOBHX SIBUILI, arperaTHi IEPEeTBOPEHHs PEUOBHHH,
nedopmMarlisi TBEpANUX Til, 3MOUYBaHHS, KalIApHi
SIBUIIIA TOWIO.

@dynnameHTadbHi nocaiau: P. boiins,

E. Mapiorra, XK. lllapms, XK. I'eit-JIroccaka.

OCHOBHi NOHATTS: KUJIbKICTh PEYOBUHH, CTaNa
ABorajipo, MOJISIpHA Maca, CepeIHs KBaIpaTHIHa
HIBUIKICTH TEIJIOBOTO PyXy MOJIEKYJ, TEMIIEPaTypa,
THCK, 00’ €M, KOHIICHTpAIlis, TYCTHHA, TETJIOOOMiH,
poOoTa, BHYTPIIIHS €HEpTisl, KUTbKICTh TEIUIOTH,
agiabaTHMI Mporec, 130MPOIECH, TUTOMA
TEIIOEMHICTh PEYOBHHH, TIMTOMA TEIIOTA
TUTaBJICHHS, TUTOMA TEIUIOTa MapOyTBOPEHHS, TUTOMA
TETUIOTa 3rOPSHHS MAJIMBA, TOBEPXHEBA SHEPTisl, CHIla
MIOBEPXHEBOI'0 HATAT'Y, IOBEPXHEBHUI HATAT, HACHUYCHA
Ta HEHACHYCHA T1apa, BiJIHOCHA BOJIOTICTh MOBITPS,
TOYKa POCH, KPUCTAIIYHI Ta aMop(Hi Tifa,
aHi30TpPOIIisI MOHOKPUCTANIB, IPYKHA 1 MJIaCTHYHA
nedopmanii, BUIOBKEHHsI, MEXaHIuYHA HAMPyTa.

IneanizoBani MonmeJi: 11eanbpHui ra3, igcaabHa
TEIJIOBA MaIllMHA.

3aKoHN, NPUHIUIIA TA MeXKi IXHBOT0
3aCTOCYBAHHSI: OCHOBHE PiBHSHHS MOJIEKYJISIPHO-
KiHETHYHOI Teopii, piBHIHHS CTaHY i/1ealbHOTO Ta3y,
ra3oBi 3aKOHH, EPIINH 3aKOH TEPMOJUHAMIKH,
PIBHSIHHS TEIJIOBOTO OajaHcy.

Teopii: 0CHOBY TepMOJAMHAMIKH Ta MOJICKYJISIPHO-

VYwmitu:

PO3Mi3HABATH MPOSIBY TEIUIOBUX SIBHUII] 1 IIPOLIECIB Y
MIPUPOIi Ta iX MPAKTUYHE 3aCTOCYBAHHS B TEXHIIII,
30KpeMa audy3ii, BAKOPHCTAHHS CTUCHEHOTO Ta3sy,
3MiHM BHYTPIIIHBOI €HEPTii (arperaTHOro CTaHy
PEYOBWHM), BUIIB TEIDIOOOMiHY, SBUIIA 3MOYYBaHHS
Ta KamISpHOCTI, pi3HUX BHUIIB Aedopmarii,
BJIACTUBOCTEH KPUCTANIB Ta iHIIUX MaTepiamiB y
TeXHili ¥ Ipupoji, CTBOPEHHS MaTepialiB i3
3aJJaHMMH BJIaCTUBOCTSIMH, 3aCTOCYBAHHS TEIUIOBHX
JBUTYHIB Ha TPAaHCIIOPTi, B €HEPTETHII], Y CLTLCBKOMY
TOCHOJAPCTBI, METOIU MPOQIIAKTUKH i OOPOTHOH 13
3a0pyIHEHHSM HAaBKOJIHUIIHBOTO MPUPOIHOTO
CepeIOBHIIa;

3aCTOCOBYBATH OCHOBHI IOHSITTS Ta 3aKOHH,

NPUHIIMIT, TIPaBUIIa MOJIEKYIISIpHOT (Pi3uKH Ta

TEPMOANHAMIKH, (OPMYITH JUTS BU3HAYCHHS

(bi3MYHUX BENMYUH Ta X ONUHUIIb, MATEMaTHYHI

BUPa31 3aKOHIB MOJICKYJIIPHOT (Pi3UKH Ta

TEPMOJTUHAMIKH;

BU3HAYATH MEXKi 32CTOCYBaHHS 3aKOHIB

MOJIEKYJISIPHOT (Di3MKH Ta TEPMOJAUHAMIKH;

PO3PI3HSITH: Pi3HI arperaTHi CTaHW PEUYOBUHU,

HacHUYeHY Ta HEHACHUCHY Iapy, KPUCTATIvHI Ta

amopdHi Tina;

pO3B’3yBaTH:

1) po3paxyHKOBI 3aja4i, 3aCTOCOBYIOUH
(yHKLIOHAJIBHI 3aI€KHOCTI Mi’>K OCHOBHUMH
(i3MYHIMY BEJTMYMHAMU, HA: PIBHSIHHS
MOJIEKYJISIPHO-KIHETUYHO] Teopii ieanbHOro




Ha3zga po3niny, Temu

3HaHHuA

IIpenmeTHi yMiHHA Ta cnoco0u HABYAJIBHOI TiAIbHOCTI

PiBHsIHHS TemIOBOTO GanaHcy i HAUMPOCTIMIHX
TEIJIOBUX IPOLIECIB.

[ToBepxueBuit HaTsT pignH. Cra
MMOBEPXHEBOT0 HATATy. 3MouyBaHH:. Kaminsapsi
SABHILIA.

Kpucraniuni ta amopdHi Tina. Mexanivai
BIIACTHBOCTI TBepAMX Til. Bunn nedopmariii.
Monyne FOHra.

KIHETUYHOI TEOPii.

IIpakTuyHe 3acTOCYBaHHs TeOpii: okpemi
BUTIAJKY PIBHAHHS CTaHY 1/I€aTbHOTO Ta3y Ta iXHE
3aCTOCYBaHHS B TEXHilll, BUKOPUCTAHHS CTUCHEHOTO
ra3y Ta TeIJIOBUX MAIlluH, IBUILIA TUQY3ii, KHTTIHHS
1171 30UTBIIIEHNM THCKOM, TepMidHa 00poOKa MeTaiB,
MeXaHiYHi BIIACTUBOCTI Pi3HUX MaTepialiB Ta
BUKOPHUCTaHHSI IPYKHUX BIACTHBOCTEH TiN y TEXHIIl
TOIO; MPUHIIMII JTii BUMipIOBAJIbHUX MPHJIAiB Ta
TEXHIYHUX MPUCTPOIB: KaJOPUMETP, TEPMOMETP,
MICUXPOMETP, TEIUIOBA MalllnHa (TEIJIOBI IBUTYHH,
napoBa i razoBa TypOiHH).

ra3sy, 3B 3Ky MiX MacO¥0 1 KUIBKICTIO MOJICKYJT,
3aJIeKHICTh THCKY ra3y BiJ KOHIEHTpalii
MOJIEKYII 1 TEMIIepaTypH; BHYTPIIIHIO €HEPTi0
OJTHOATOMHOTO Ta3y; 3aJIeKHICTh TYCTHHH Ta
TUCKY HACHYEHOI NIapH BiJl TEMIIEpaTypH;
PIBHSIHHS CTaHY 1/1€albHOTO Ta3y, ra30Bi 3aKOHH;
po0OTy TEpMOIUHAMIYHOTO TIPOLECY, TEPIIUN
3aKOH TEPMOJMHAMIKH; PIBHSHHS TETJIOBOTO
OanaHcy; Ha MOBEPXHEBI Ta KaMJISAPHI SIBHIIA,
IpYyXHY Aedopmariro Tiix, BiTHOCHY BOJIOTiCTh
HOBITPS;

2) 3ajaui Ha aHai3 rpadikiB i30MPOIIECIB Ta
noOy/IOBY X y pPi3HUX CHCTEMax KOOP/HHAT;
oOurcneHHs 3a rpadikoM 3aIeKHOCTI TUCKY BiJ
00’eMy; poOOTH, BUKOHAHOI I'a30M; aHali3
rpagikiB TEMJIOBUX MPOLIECIB; aHANI3 TiarpaMu
PO3TSITaHHS METAJIB;

3) 3apmaui, siKi mepenbaya0Th 00pPOOKyY Ta aHANI3
pe3yIbTaTIB EKCIIEPUMEHTY, IO [TOKa3aHo Ha
(hoTo ab0 cxeMaTHIHOMY PUCYHKY;

4) xoMmOGiHOBaHi 3a/1a4i, JUTs PO3B’A3yBaHHS TKHX
BUKOPUCTOBYIOTBCS ITOHATTS 1 3aKOHOMIPHOCTI 3
KIUJIBKOX PO3JiJIiB MOJIEKYISIPHOT (i3UKH,
TEPMOIUHAMIKY T2 MEXaHIKH;

CKJIaJIaTy TIaH BUKOHAHHS €KCIIEPUMEHTIB, pOOOTH 3

BUMIPIOBATBHUMHU MTPHIIAJIAMU Ta IPUCTPOSIMH,

30KpeMa KaJIOpUMETPOM, TEPMOMETPOM,

MICHXPOMETPOM

pOOUTH y3araabHEHHS MO0 BIACTHBOCTEH pEUOBHH

y Pi3HUX arperaTHUX CTaHaX; PO3TAIlyBaHHA, pyXy Ta

B3a€EMO/TIi MOJICKYJI 3aJICKHO BiJl CTAaHy PEYOBHHH.

EJEKTPOJANHAMIKA

OcHoBH ejiekTpocTaTuKH. EnexTpuunuii 3apsn.
3aKoH 30epeKeHHs eNeKTPUYHOTO 3apsy. 3aKOH
Kynona.

Enexrpuune none. HampysxeHictb
entekTpuaHoro noist. [lpunmmn cynepno3umii

SIBuina i mpomecH: exekTpU3aIlis, B3aEMOJIisL
3apsKEHNX TL, 1BA BUIU €IEKTPUYHUX 3apsiliB,
BiJIbHI HOCIT 3apsi/iB y MIPOBIIHAKAX, TIOJISPH3AIIis
JeNIEeKTPUKIB, JIisl EEKTPUYHOTO CTPYMY, €IEKTPOIIi3,
TEPMOEJICKTPOHHA eMicisl, i0Hi3aIlis ra3iB, MarHiTHA

Ywmitu:

PO3ITI3HABATH TPOSIBY EJIEKTPOMArHITHUX SIBHIII 1
MPOIIECIB y IPUPOJIi Ta X MPAKTUYHE 3aCTOCYBaHHS B
TEXHiIli, 30KpeMa eJIeKTPOCTATHIHHI 3aXHCT,
BHUKOPHUCTAHH;I MPOBIAHMKIB Ta 130JIATOPIB,
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MOJIiB.

[IpoBigHUKY Ta JTICIEKTPUKH B
€JIEKTPOCTATUIHOMY TIOJI.

Pob6oTa eneKTpruaHOTO TOJIST TIPH ITepEMIIeHH]
3apsay. [loTeHiian i pi3HUIlA TOTEHITiaTiB.
Hampyra. 38’30k MiX Hanpyroo i Hanpy>KeHiCTIO
OJHOPITHOTO €JEKTPHUYHOIO IOJIS.

Enextpoemuicts. Konaencaropu.
EnexTpoeMHICTh MIIOCKOT0 KOHACHCATOPA.
3’eqHaHHSA KOHICHCATOPIB.

Eneprist enexTpu4HOro MoJs.

3aKoHM MOCTIHHOIrO CTPYMY.

Enextpuunnii ctpym. YMOBHU iCHYBaHHS
€JEKTPUYHOro cTpyMy. Cuia ctpyMy. 3akoH OMa
JUISL TUISHKH Kouta, Omip NpOBIAHMKIB.
[MocninoBHe Ta mapasenbHe 3’ €THAHHS
mpoBigHUKIB. Enexkrpopyimiitaa cuma. 3akon Oma
JUIsl IOBHOTO KoJia. PoOOTa 1 HOTYXHICTh
EIEKTPUYHOTO CTpyMy. 3akoH J[xkoynsa-Jlenia.

Enexrpnunuii cTpym y pisHHX
cepeoBHILAX.

Enexrpuunnii ctpyM y meranax. EnexTpoHHa
MPOBIAHICTH METAJIB. 3aJIEKHICTh OIOPY METAIB
BiJ Temneparypu. HaampoBigHicTb.

Enexrpudnuii cTpyM y po3urHaX i po3IuiaBax
EJIEKTPOJIITIB. 3aKOHH €JIEeKTPOIIi3y. 3aCTOCYBaHHS
€JIEKTPOITi3Y.

Enextpuunuii ctpyMm y razax. HecamocTifiHuii
1 camocriitHuil po3psiau. [IoHATTS npo TIazmy.

Enextpuunuii ctpyM y BakyyMi.
Tepmoenexkrponna emicis. [Jion. Enexrponno-
MIPOMEHEBa TpyOKa.

Enextpuunuii cTpyM y HamiBIPOBITHUKAX.
BrnacHa Ta 1oMilIKOBa €IEKTPONPOBIAHICTh
HAIBIIPOBITHUKIB. 3aJIKHICTh OIIOPY
HAIIBIPOBITHHUKIB BiJl TEMIIEPATYpH.
EnextponHo-IipkoBuii nepexi.

B3a€MOJisl, ICHYBaHHSI MarHiTHOTO MoJst 3emi,
€JICKTPOMATHITHA IHAYKIIiS Ta CAMOIHAYKIIis TOIIO.

dynaamenTaiabHi gocaigu: 1. Kymnona, I'. Oma,
X. Epcrena, A.-M. Amnepa, M. ®@apaes.

OCHOBHI MOHATTSA: SJIEKTPUUHUI 3apA,
€JIEMEHTapHUIl 3apsiz, eIeKTPOCTATUIHE TI0JIE,
HaTPYKEHICTB, JiHIT HAPYXEHOCT] (CHUIIOBI JiHIT),
MIPOBITHUKY Ta JICJICKTPUKH, JiCIEKTPHUYHA
NPOHUKHICTh PEUYOBHHH, POOOTa CHIT
€JIEKTPOCTATUYHOTI'O 110JIs1, TOTEHIiaJIbHA SHEPris
3apsiy B €JIEKTPUYHOMY I10JT1, TOTEHIIAN, Pi3HUIISL
NOTEHIIIaTiB, HAMPYTa, eIEKTPOEMHICTh, CHEPTist
3apsIIKEHOr0 KOHJIEHCaTopa, CHila CTPyMY, OIIip,
eJIeKTpOpYIIiiiHa CHia, HAATIPOBITHICTh, BAKYYM,
TEPMOEJICKTPOHHA €MiCisl, BIacHa Ta JIOMIIIKOBa
MPOBIIHICTh HAMIBIIPOBIHUKIB, EICKTPOHHA
MIPOBITHICTh METAIIB, AUCOIAIis, XIMIYHAN
€KBIBAJICHT, 10HI3aIlisl, peKOMOIHaIlis, IJ1a3Ma,
HECaMOCTiHHMH 1 CAaMOCTIHHUI PO3psIIN, MarHiTHA
iHayKist, cun Ammnepa i Jlopenia, maraitHa
MIPOHUKHICTh, €JICKTPOMArHiTHA 1HIYKIIis,
IHAYKOiiHAA cTpyM, MarHiTHUH noTtik, EPC inaykuii,
€JIeKTPOMATHITHE T0JIe, CAMOIHIYKITis,
iHayKkTHBHICTH, EPC camoinmykIlii, eHepris
MarHiTHOTO ITOJIsI.

IneanizoBaHi Moaesi: TOUKOBHH 3apsi, HECKiH-
YeHHa PiBHOMIPHO 3apsiJKEHa IJIOMIKHA.

3aKoHU, NPUHIMIY, MPABUJIA, TiMOTE3U: 3aKOHU
30epexeHHs eNeKTpUYHoro 3apsny, Kynona, Oma
(m7st OiISTHKY Ta TOBHOT'O €JIEKTPUYHOTO KOJIa),
Ixoynsa-Jlenua, AMmepa, el1eKTpomisy,
€JIEKTPOMATHITHOT 1HAYKIi1; IPUHITUI CYTIEPITO3HIIii
€JIEKTPUYHHUX ITOJIiB; MPaBUia CBEPAIUKA (IIPaBOrO
TBUHTA), JIiBO1 pyKH, JIeHa; rimore3a Amnepa.

Teopii: ocHOBH KJTaCHYHOI €JIEKTPOHHOI TeOPii,
Teopii eJIeKTPOMArHITHOTO TOJISL.

IIpakTH4He 3acTOCYBaHHSA Teopii:

KOHJICHCATOPIB, Jil €IEKTPHYHOTO CTPYMY,
BUKOPUCTAHHS MarHiTHUX BIACTUBOCTEH PEYOBUHH,
EJIEKTPOITi3Y B TeXHiI (H0OyBaHHS YUCTHX METAIIIB,
raJbBaHOCTETIs, TaJTbBAHOILUIACTHKA),
€JIEKTPOMATHITIB, €JIEKTPOBUTYHIB, KOTYLIOK
IHIYKTABHOCTI, KOH/IEHCATOPIB;
®  3aCTOCOBYBAaTH OCHOBHI IOHSTTS Ta 3aKOHH,
MIPUHLMIIY, IPABUJIA €JIEKTPOANHAMIKY, (OPMYIIH IS
BU3HAYEHHs (DI3MYHMX BEJIMYHH Ta iX OJWHHIIB;
MaTeMaTH4HI BUPa3H 3aKOHIB €JIEKTPOJANHAMIKH;
e  BHU3HAYATU MEXIi 3acTocyBaHH! 3aKoHiB KysoHa Ta
Owma;
®  DO3pI3HATH: IPOBITHUKY 1 Ji€IEKTPHUKH, TOJISPHI 1
HETOJISAPHI AieIEKTPUKH, BUIH MarHETHKIB,
HEecaMOCTIITHHH 1 cCaMOCTIHHUI PO3psiIn B razax,
BIIaCHY Ta JOMIIIIKOBY TIPOBIiHICTH
HAaITiBITPOBITHUKIB;
®  [OPIBHIOBATH BJIACTUBOCTI MArHITHOTO IOJIS,
€JIEKTPOCTATHYHOTO Ta BUXPOBOTO CICKTPUIHUX
OJIiB;
®  pO3B’s3yBaTH:
1) po3paxyHKOBi 3ajadi, [0 BUMararoTh
3aCTOCYBaHHS (PYHKIIIOHAIBHUX 3aJIC)KHOCTEH
Mi)K OCHOBHUMH (DI3MYHHMU BEITMYHUHAMH, HA!
B3a€MOJIiI0 TOUKOBHX 3apsAiB (3aCTOCYBaHHS
3akoHy KysoHa); HanpyXeHiCTb MOJIsl TOUKOBOTO
3apsy, MPOBIAHOT KyJIi, IPHUHIIMIT CYTIEPIIO3HUILIT;
Ii10 eTIeKTPUYHOTO TTOJIS Ha 3apsif;
€JIEKTPOEMHICTb MJIOCKOT'0 KOHAEHCATOpa,
3’€HaHHA KOH/IEHCATOPIB, EHEPTII0
3apsHKEHOTO KOHJIEHCATOPA; PO3PaXyHOK
EJIEKTPUYHUX KiJ (Y T.4. 3MilIaHUX 3’ €THAHb
TIPOBIAHUKIB) 13 BUKOPHUCTAHHSAM 3aKOHIB OMa;
poOOTY, MOTYKHICTh Ta TEILUIOBY JIi0
€JIEKTPUIHOTO CTPYMY; IPOXOKEHHS
CJIEKTPUYHOTO CTPYMY Yepe3 eNeKTPOIIITH;
BH3HAYEHHsI HATIPSMY Ta MOJIYJIsl BEKTOpa
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HaniBrnpoBiTHUKOBHIA IO,

MarHiTHe 1oJie, eJJeKTPOMarHiTHA
inayKumis.

Bzaemonist crpymiB. MarniTae mosie. MaraiTHa
inaykmis. 3akon Amnepa. Cuna Jlopenria.

MarsiTHi BIacTHBOCTI pe4OBHH. MarHiTHa
NPOHUKHICT. DepoMarHeTHKH.
MarniTHUH NOTIK. SIBUIIE €NEeKTPOMArHiTHOT
IHAYKIi. 3aKOH €IEKTPOMArHiTHOI iHYKIIii.
[Ipasuio Jlenma. SBuie caMmoiHIyKIIii.
[anykTrBHICTE. EHEprisi MATHITHOTO OIS

BUKOPHUCTaHHSI €IEKTPOCTATHYHOTO 3aXHUCTY,
130JISITOPIB Ta NPOBIAHUKIB, KOHACHCATOPIB, Jii
€JIEKTPUYHOTO CTPYMY, 3aKOHIB CTPyMY VIS
PO3paxyHKy eNeKTPHIHHX KiJl, eKTPOITi3Y, IIa3MH B
TEXHili, BUAIB CAMOCTIHHOTO PO3PsILY, PyXY
EIEKTPUYHHX 3aPSA/iB B €NEKTPHIHOMY 1 MarHITHOMY
HOJISIX, MArHITHUX BJIACTUBOCTEH PEYOBUHU TOLIO;
NPUHIIMII A1 BUMIPIOBaTbHUX NPUIAIB Ta TEXHIYHUX
MPUCTPOIB: E€IEKTPOCKOII, €IEKTPOMETP, KOHAEHCATOP,
JDKepesa CTpyMy (aKyMyJIsIToOp, rajlbBaHIUHUH
€JIEMEHT, TEHEPATOP ), CICKTPOBUMIPIOBAJIbHI
npuiIaay (aMmrepMeTp, BOIBTMETP), CIIOKUBadi
CTpyMY (IIBUT'YHH, PE3UCTOP, EIEKTPOHATPiBATBHI
MIPUJIA/IN, TUIABKI 3a001KHUKHY, PEOCTaTH),
€JIEKTPOHHO-ITPOMEHEBA TPYOKa, HaMiBIPOBITHUKOBI
NpUIAIH, eNEKTPOMAarHiTH, TYYHOMOBELb,
eeKTPOIMHAMIYHAN MIKpO(hOH.

MAarHiTHOI iHAYKLIi; Ui AMnepa, CUIIN
Jlopenna, EPC inaykuii B pyxoMux
TIPOBIAHIKAX, HAa 3aKOH €JIEKTPOMAarHiTHOT
inaykuii, EPC camoinaykii, eHepriro
MAarHiTHOTO TI0JIsl IPOBiJHHUKA 31 CTPYMOM;

2) 3amayi Ha aHayi3 rpadivHOro 300paKEHHS
€JIEKTPOCTATHYHOI'O Ta MAarHiTHOTO I10JIiB,
3acTocyBaHHs 3akoHy OMa, 3aJIe)KHOCTI OIIOpY
METAJICBOTO TIPOBIIHAKA Ta HAIIBIPOBITHUKA BiJ|
TeMIIepaTypH, BOJIBT-aMIIEPHY XapaKTePHCTHKY
mioja;

3) 3apmaui, siKi nepenbaya0Th 00pPOOKY Ta aHANI3
pe3yNIBTaTIB €KCIIEPUMEHTY, TIOKa3aHUX Ha POTO
a00 CXeMaTHYHOMY PUCYHKY;

4) koMmOiHOBaHi 3a/1a4i, Uisi PO3B’A3yBaHHS KX
BUKOPUCTOBYIOTBCS TTOHATTS 1 3aKOHOMIPHOCTI 3
MeXaHiK{, MOJIEKYJISIPHOT (Pi3UKH Ta
CJICKTPOIMHAMIKH;

CKJIaJaTy TJIaH BUKOHAHHS €KCIIEPUMEHTIB, pOOOTH 3

BUMIPIOBAIBHUMHU MIPWIAJIAMU Ta IPUCTPOSIMH,

30KpeMa eNeKTPOCKOIIOM, eIIEKTPOMETPOM,

KOHJICHCATOPaMH, JDKEPEIaMH CTPyMY,

MEPETBOPIOBAYAMH CTPYMY, IPUIIAJTAMU JUIs

BUMIPIOBaHHS XapaKTEPUCTHK CTPYMY, CIIOKUBaYaMU

CTPYyMY, €JICSKTPOMArHiToM, COJICHOIZIOM;

pOOUTH y3arajabHEHHS MO0 HOCI{B €JIeKTPHYHOTO

3apsly B Pi3HUX CEPEZOBUINAX; MAarHITHAX

BJIACTHUBOCTEH Pi3HUX PEYOBHUH.

KOJIMBAHHA 1 XBUJIIL. OIITUKA

MexaHiuHi KOJMBAHHA | XBHJII.
Konupaneuuii pyx. BinbHi MexaHi4Hi KOTUBaHHS.
lapMoniyHi KonMBaHHS. 3MIIIEHHS, aMILTITYa,
nepion, yactora i pasa rapMOHIYHUX KOJIMBaHb.
KonmBannsa BaHTaXy Ha NpyXUHI. MaTeMaTHUIHUHA
MAasITHUK, TIePi0j] KOJINBaHb MAaTEMaTHYHOTO
MasiTHUKa. [lepeTBopeHHs eHepril npu

SIBuina i mpomecH: KOJMBaHHS Tijla HA HUTIN Ta
MIPYKHHI, PE30HAHC, MOIMIUPEHHS KOJIUBaHb Yy
MIPOCTOPi, BIIOWBAHHS XBUJIb, MPSMOJTiHIITHE
MOIIUPEHHS CBITJIa B OJTHOPIHOMY CEPEIOBHIIL,
YTBOpPEHHS TiHi Ta MiBTiHi, MICSYHI Ta COHSYHI
3aTEMHEHHS, 3aJIOMJICHHS CBIT/Ia Ha MEXI JBOX
CEPEIOBHII, CKIHUEHHICTh NIBUAKOCTI TOITHUPEHHS

VYwMitu:

PO3Mi3HABATH NPOSBU KOJIUBAJILHUX 1 XBUIBOBHX
(30KpeMa CBITJIOBHX) SIBUIL 1 MPOLIECIB y MPUPOAI Ta ix
MPaKTUYHE 3aCTOCYBAHHS B TEXHIII, 30KpeMa
MOLIMPEHHS TTOTIEPEYHHUX 1 TO30BXKHIX XBUIIb,
MPAaKTHYHE 3aCTOCYBaHHS 3BYKOBUX Ta
YIBTPa3BYKOBUX XBHIIb Y TEXHilll, BAKOPHCTAHHS
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rapMOHIYHUX KOJMBAaHHAX. BuMyIeHi MexaHiuHi
KOJIUBaHHA. SIBUILE pE30HAHCY.

[TommupeHHs KOMUBaHb y NPYKHUX
cepenosumax. [lonepeyni Ta MO3MOBXKHI XBHIII.
JloBkrHa XBHJII. 3B 30K MiX TOBKHHOIO XBHIII,
MIBUJIKICTIO 11 MOMIMPEHHS Ta epiogoM
(9acToTo10).

3BykoBi xBuii. [lIBuakicTh 3ByKy. ['yuHicTh
3BYKY Ta BUCOTa TOHY. [H]pa- Ta ynbTpa3ByKH.

EnexTpomarHiTHi KOJIMBAHHSA i XBHJII.
BinbHi enekTpoMarHiTHi KOJMBAaHHS B
KOJIMBATbHOMY KOHTYpi. [lepeTBopeHHs eHeprii B
KOJIMBAJILHOMY KOHTYpi. BiracHa "acTtora i mepion
€JIEKTPOMArHITHUX KOJIMBAHb.

BumymieHi enexkTpuiHi KOJMBaHHS. 3MiHHUHA
eJIEKTPUYHUHN cTpyM. ['eHepaTop 3MiHHOTO
cTpyMy. EnexTpuuHHii pe30HaHC.

Tpanchopmarop. [Tepenaya enekrpoeneprii
Ha BEJIMKI BIICTaHI.

EnexrpomarniTae none. EnexkrpomarHiTHi
XBWJI Ta IBUAKICTH 1X nommpenHs. lkana
CJICKTPOMAarHITHUX XBUJIb. BiacTuBOCTI
€JIEKTPOMArHiTHOIO BUIPOMiHIOBaHHS Pi3HUX
JiarasoHiB.

Onruka. [IpsaMoniHifHICTh MOMIMPEHHS CBITIA
B OJIHOpITHOMY cepenoBuiii. [IIBuaKicTh cBiTIa
Ta ii BUMiprOBaHHSL.

3akonu BinOuBaHHs cBiTiIa. [l00y10Ba
300paxeHb, AKi Ja€ MIOCKE A3EPKaIo.

3aKoHM 3aJIOMJICHHSI CBiTJIa. AOCOMIOTHHH 1
BiJHOCHHMI TIOKA3HUKH 3amoMieHHs. [loBHe
BiIOMBaHHSL.

Jlinza. Ontuuna cuna niazu. @opmyna TOHKOT

ninzu. [loOyznoBa 300pakeHs, sKi Ja€ TOHKA JTiH3A.

Inrepdepentis cBitia Ta ii mpakTHIHE
3aCTOCYBaHHS.
Hudpaxuis ceiia. Judpakniitai rpatku Ta ix

CBITJIA 1 PaJIiOXBUJIb TOIIO.

®ynpamenTadabHi gocaigu: I'. I'epua; O. [lonosa
ta I'. Mapkosi; [. Herotona, 1. [lymiost Ta B. Pertrena.
OCHOBHI MOHSATTSI: TAPMOHIYHI KOJIUBAaHHS,
3MIIIIEHHS, aMIUTITY1a, TIepioJl, yacToTa i (asa,
PE30HAHC, TIOTIEPEYHi Ta TIO3/TOBXKHI XBHUII, JIOBKIHA
XBUJIL, HIBUIKICTh 1 TYYHICTh 3BYyKY, BUCOTa TOHY,
iH(pa- Ta yIbTPa3ByK, BUIbHI Ta BUMYIIEHI
€JIEKTPOMArHITHI KOJIMBAaHHS, KOIUBAIbHUI KOHTYP,
3MIHHHUH CTPyM, PE30HAHC, aBTOKOJIMBAHHS,
aBTOKOJIMBAJIbHA CUCTEMa, TIepio]] (YacToTa) BiTbHUX
€JIEKTPOMArHITHUX KOJMBAHb B €JICKTPUYHOMY
KOHTYPi, EJICKTPUIHANA PE30HAHC, 3MIHHHHA
ENeKTPUYHHN CTPYM, KoedillieHT TpaHchopMarlii,
€JIEKTPOMArHiTHI XBUJIi, ONTHYHA CHIIa Ta (OKYC
JIIH3H, TOKAa3HUK 3aJIOMJICHHS; TOBHE BIJOMBAHHS,
JDKepesia KOTepEeHTHOrO BUIIPOMIHIOBAHHS,
iHTepdepeHtis, TuPpaKiis, JTUCTIEPCis, MOJISIPH3ALis
CBITJIA.
IneamizoBani Moaesti: MaTeMaTHYHUI MasSTHHK,
iIeasTbHUI KOJTMBAIEHUN KOHTYP.
3aKoHU, NPUHIMIN: PIBHSIHHS HE3aTyXar0unuX
TrapMOHIYHUX KOJIMBaHb, 3aKOH MPSMOTiHIHHOTO
MIOIIUPEHHS CBITJIa B OJTHOPIAHOMY CEPEIOBHIIL,
HE3aJIe)KHOCTI TOMIMPEHHS CBITJIOBHUX ITY4KiB, 3aKOHH
BiZIOMBaHHS Ta 3aJIOMJICHHS XBHIIb, yMOBH
BUHUKHEHHS 1HTEPPEPEHIITHOT0 MAaKCUMYMY Ta
MiHIMyMYy; nipuHIm [ foireHca.
Teopii:
OCHOBH T€OPii eJIEKTPOMAarHiTHOTO TOJA.
I[IpakTHyHe 3acTocyBaHHS Teopii: epenaya
eJIEKTPUYHOI eHeprii Ha BiICTaHb, epeaayda
iH(opMarrii 3a JOITOMOTOIO €JIEKTPOMArHITHUX XBUJIb,
paIioNoKallis, BAKOPUCTAHHS €JICKTPOMATrHITHOIO
BUIIPOMIHIOBAHHS Pi3HUX Jiana30HiB, 3aCTOCYBaHHS
SIBUII iHTepepeHIlii Ta mosipu3aiii cBiTIa,
BUKOPUCTaHHSI TIHIHYATHUX CIIEKTPIB, CIICKTPAITLHUIHA

€JIEKTPOMArHiTHOTO BUIPOMIHIOBAHHS Pi3HUX

Jliana3oHiB, 3aCTOCYBaHHsI SBHIL iHTepEpEeHIIiT Ta

TTOJISIpH3aIlii CBITIa, BUKOPUCTAHHS JTiHIHIacTHX

CIIEKTPIB;

®  3aCTOCOBYBaTH OCHOBHI MOHSTTS Ta 3aKOHH IS

KOJIMBAJIBHOTO PyXY i XBUJIBOBHUX MPOLECIB, hopMyiu

JUTSl BU3HAYCHHS (DI3MYHUX BEIWYMH Ta iX OJMHUIID;

MaTeMaTH4YHI BUPa3H 3aKOHIB;

e  BH3HAYATH MEXKi 3aCTOCYBAaHHS 3aKOHIB T€OMETPUYHOT

OIITHKH;

®  TIOpIBHIOBATH OCOOJIMBOCTI KOJIMBAHb Ta XBHIIb Pi3HOT

NPUPOJIH, CIEKTPH BUIIPOMiHIOBAaHHS Ta MOTJIMHAHHS,

®  PO3PI3HATH: MTOTIEPEYHI Ta MO3A0BXKHI XBHUII,

BHITPOMIHIOBAHHS Pi3HUX JIiala30HiB;

®  DO3B’A3yBaTH:

1) po3paxyHKOBI 3a7adi, 3aCTOCOBYIOUH
(yHKILIOHAJBHI 3aJIEKHOCTI MK OCHOBHUMH
(hi3MYHUME BeTUYHHAMHU, Ha: 3aJIeKHICTh
repioy BIaCHUX KOJMBAaHb BiJI MapaMeTpiB
CHCTEMH; 3aKOH 30epeKeHHs eHeprii B
KOJMBAIILHOMY TIPOIIE€Ci; TApMOHIYHI KOJTMBAHHS,
JIOBKUHY XBHJI1; 3aKOHH T€OMETPUYHOI ONITHKH,
(dhopMyIty TOHKOT JIiH3M; iHTepEepeHLito Ta
IQpaKIiio cBiTIa;

2) 3ajaui Ha aHai3 rpadikiB HE3aTYXAKUHX
(rapMOHIYHHX) Ta 3aTyXalOUMX KOJHBAHb,
3aJIeKHOCTI aMIUTITYIH BUMYIICHUX KOJIMBaHb
BiJl YaCTOTH 30BHIIIHBOI MIEPIOTUIHOT CHIIH,
300pakeHHS X0y CBITIIOBUX IIPOMEHIB Ha MEXi
JIBOX MPO30PUX CEPEIOBHIIL, 300paKeHb,
OTPHMAaHHKX 32 JIOTTIOMOTOI0 TUIOCKOTO JI3epKaia
Ta TOHKOI JIIH3H;

3) xombiHOBaHi 3a7adi, I PO3B’A3YBAHHS AKX
BUKOPHCTOBYIOTHCS TIOHATTS 1 3aKOHOMIPHOCTI
PI3HHX PO3ALTIB (i3UKH;

4) 3apnaui, AKki nepeadavaroTh 0OpOOKyY Ta aHai3
pe3yJIbTaTIB eKCIIEPUMEHTY, TIPEJICTABICHUX HA
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BUKOPUCTAHHS JIJIl BA3HAYCHHS JIOBXHHH
CBITJIOBOI XBUJII.

Hucnepcis cBimia. HerrepepBawmiA 1 iHIiAIaTHI
cniektpu. CrieKTpaapHUH aHaIi3.

[Monspuzariis ceiTia.

aHamis;

NPUHIIMII A1 BUMIPIOBaTbHUX NPUIAAIB Ta TEXHIYHUX
IPHUCTPOIB: TEHEPAaTOP Ha TPAH3HUCTOPI, TEHEPATOP
3MIHHOTO CTpyMYy, TpaHc(hopMaTop, HAMIIPOCTIIIHAN
paaionpuiiMay, OKyJIsipH, poToanapar, IpOeKLiHHHHA
amapar, JIyTma, MiKpOCKOTI, CBITJIIOBOJI, CHEKTPOCKOTI.

¢$oTo abo cxeMaTHYHOMY PUCYHKY;
CKJIQJIATH TUIaH BUKOHAHHS JIOCJIJIIB Ta €KCIICPUMECHTIB,
po0OOTH 3 BUMipIOBAILHIMH TTPHIIAIaAMHA Ta
MIPUCTPOSMH, (30KpeMa, TIJIOM Ha HUTII), TEHEPaTOPOM
Ha TPaH3UCTOPI, TpaHC(HOPMATOPOM, KEpPETaMHU
CBIiTJa, TUIOCKHAM JI3€PKajioM, JIiH3010, IIPO30POI0
TUIOCKOTIApaIeTbHOIO TUTACTUHOO, AN(paKkIiiHUMEI
IpaTKaMH.

KBAHTOBA ®I3UKA. EJIEMEHTH TEOPII BITHOCHOCTI

EnemenTn Teopii BignocHocTi. [Ipunnunu
(moctynaru) Teopii BimHOcHOCTI EffHIITEIHA.
PenaruBicTCHKUN 3aKOH JOMABAHHS IIBUIKOCTEMN.
B3aemo3B’s130K Macu Ta eHeprii.

CaitJ0Bi kBanTH. ['inotesa [Inanka. Crana
[Tnanka. Keantu cBitia (poToHwm).

doroedekT Ta ioro 3akoHU. PiBHSIHHS
Eftamreitna mst potoedexry. 3actocyBaHHS
(hoToedeKTy B TEXHIII.

Tuck ceitna. Jlocain Jlebenena.

ATOM Ta aTOMHe AAPO.

Hocnix Pesepdopna. Anepra mogens atoma.
KganToBi nocrynatu bopa. BunpominroBanHs Ta
MOTJIMHAHHS CBITJIa aTOMOM. Y TBOPEHHS
ni"iftyacroro cnekrpa. Jlasep.

Cknan siapa atoma. I3otonu. Enepris 38 s13ky
aTOMHUX sinep. Saepni peakuii. [Toxin saep
ypany. Snepuuii peakrop. TepMmosaepHa peakuis.

PanioaktuBHicTh. Anbda-, OeTa-, ramma-
BHITPOMIiHIOBaHHS. MeToau peecTpartii
10HI3YI0YOT0 BUIIPOMIHIOBAHHSI.

SABua i npouecu: pyx eJIeMEHTaPHUX YaCTHHOK Y
MPUCKOPIOBAYaX, BIIKPUTTS CIIEKTPAIBHUX JiHIH,
PaaioaKTUBHOCTI, 130TOIH, BTpaTa MeTaJlaMu
HETaTHUBHOTO 3apsily IPY ONPOMIHEHHI CBITJIOM,
3alIeKHICTh €Hepril POTOETEKTPOHIB Bi YaCTOTH
CBITJIA 1 HE3aJICXKHICTh BijJl HOr0 IHTEHCUBHOCTI,
Judpaxiist GoTOHIB Ta ENEKTPOHIB.
dyHaaMeHTadbHI gocaigu: A. CTONETOBA;
I1. JleGenena; E. Pezepdopaa; A. bekkepens.
OcHOBHi MOHATTA: KBaHTH CBiTIA ((HPOTOHN),
tdoroedekt, uepBona Mexa horoedekTy, THCK CBITIIA,
130TOIH, paJi0aKTUBHICTH, alb(a- i 0eTa-9acTHHKH,
ramMMa-BHIIPOMIHIOBAaHHS, KBAHTOBUH XapakTep
BUIIPOMIHIOBaHHSI 1 IOTJIMHAHHS CBITJIa aTOMaMH,
1HAyKOBaHE BUIIPOMiHIOBAaHHS, IPOTOH, HEUTPOH,
SJIEPHI CUIIH, PaIiOaKTUBHUHN pO3MajI, ePiox
HAaITiBpO3MaJly; CHepris 3B’ 3Ky aTOMHHX sIJIep,
nedeKT Mac, eHepreTHYHI BUX1T AISPHUX PEeaKIlii,
JIAHLIOTOBA SIJICpHA PeaKiis, KpUTHYHA Maca.
IneanizoBani Moaei: ruraHeTapHa MOJENb aTOMa,
IPOTOHHO-HEHTPOHHA MOJEIb Spa.
3aKoHH, NPUHLMIY, TiMOTE3M: IOCTYNATH TEOPil
BIJTHOCHOCTI, 3aKOH 3B’5I3Ky M)XK Macol0 Ta CHEPTi€lo,
3akoHH (oToedekTy, piBHIHHS EfHIITEHA 115t
¢doroedexTy, kBaHTOBI octynatu bopa, 3akoH
panioakTHBHOTO po3nany, rinore3a [lnanka.
Teopii: ocHOBU crieniabHOT Teopii BiIHOCHOCTI,
Teopii poToedexTy, KOpImyCKyIIPHO-XBUILOBUI

Ywmitu:

PO3Ii3HABATH MPOSIBU KBAHTOBHX SIBUILL 1 IPOLIECIB y
MIPHUPO/Ii Ta iX MPaKTUYHE 3aCTOCYBAHHS B TEXHIII],
30KpeMa (aKTiB, IO MiATBEPHKYIOTh BUCHOBKH
CremiaibHOT TEOPii BIHOCHOCTI; SIBMIIL, 110
HiITBEPKYIOTH KOPITYCKYIIAPHO-XBHJIBOBUH JTyaizMm
BJIACTUBOCTEH CBITJIa; BUKOPHCTAHHS 3aKOHIB
(doroedekTy B TEXHilli, METOIB CIIOCTEPEIKEHHS 1
peecTpariii MikpO4aCTHHOK;

3aCTOCOBYBATH OCHOBHI MOHSTTS Ta 3aKOHH CIICIIaTbHOI

Teopii BiHOCHOCTI, Teopii oToedekTy, Teopii OyaoBu

aToma Ta spa, GOpMyJIU ISl BU3HAUCHHS (PI3UIHUX

BEJIMYMH Ta iX OJUHMIb; MATEMAaTH4HI BUPa3u 3aKOHIB;

PO3PI3HATH: BUIM CIIEKTPIiB, Pai0aKTUBHOCTI;

TIOPIBHIOBATH OCOOJIMBOCTI TPEKiB MIKPOYACTHHOK y

€JICKTPUYHOMY 1 MAarHITHOMY TIOJISIX; YTBOPEHHS Pi3HUX

BUJIIB CIIEKTPIB, 3aTalIbHi OCOOIMBOCTI MPOIIECIB, IO

BiJIOYBAIOTHCS TIPH PAJIIOAKTUBHOMY PO3TIaIi siiep, YMOBH

BUHUKHEHHS JIAHIIOTOBOT Ta TEPMOSIICPHHUX PEAKIii;

npupoay ajibda-, 0eTa-, raMMa-BUIIPOMIHIOBaHb;

pO3B’s3yBaTHU:

1) pospaxyHKOBI 3a/1a4i, 3aCTOCOBYIOUH
(yHKLIOHATIBHI 3aJI€KHOCTI MK OCHOBHUMH
($i3MYHUMY BEJTMYMHAMHU, Ha: PEISTUBICTCHKHUN
3aKOH JIOJJAaBaHHS IIBUJIKOCTEH, 3aCTOCYBaHHS
(hopMyJ1 3B’ 3Ky MIXK Macor0, IMITyJIbCOM Ta
EHEpTi€l0; 3aCTOCYBaHHS KBAHTOBHX ITOCTYJIATIB
Bopa 110 iporieciB BUIPOMIHIOBAHHS Ta




Ha3zga po3niny, Temu 3HaHHA IIpenmeTHi yMiHHA Ta cnoco0u HABYAJIBHOI TiAIbHOCTI

Iyani3m, Teopii Oy1oBH aToMma Ta sipa. MOTJIMHAHHS €HepPTii aTOMOM; 3aCTOCYBaHHS
IIpakTH4He 3acTOCYBaHHS Teopii: 3aCTOCYBaHHS piBHsnHHA EifHmreitna ans gotoedekry,
(hoToedekTy, OymoBa i BTaCTUBOCTI aTOMHUX SIED, CKJTaJaHHS PIBHSAHB SICPHHUX PEaKIliii Ha OCHOBI
MOSICHEHHS JIIHIMIaCTUX CIEKTPIiB BUITPOMIHIOBAHHS 3aKOHIB 30epeKeHHs; po3paxyHOK aAedeKTy mMac,
Ta MOTJIMHAHHS, 3aCTOCYBaHHs JIa3epiB, sAepHA eHeprii 3B’s13Ky aTOMHHUX sIIEpP, CHEPTeTUIHOTO
€HEepreTHKa, MPUHIINII Jii BUMIPIOBaJbHHUX MPUIIAIiB BHUXOJTy SIZIEPHUX PEaKIliil; 3acTOCYBaHHS 3aKOHIB
Ta TEXHIYHHUX MPUCTPOIB: PoTOETeMeHT, oToperne, 30epekeHHs IMITYJIbCY Ta €Heprii 10 omucy
NPUCTPOIB IJIsl peecTpalii 3apsIKeHUX YaCTHHOK, 31TKHEHb MIKpPOYaCTHHOK; 3aCTOCYBAaHHS 3aKOHY
nazep, SAepHUIA PEaKTop. PanioaKTHBHOTO po3Mary, BU3HAYCHHS MEPioay
HaIiBpO3Mary;

2) 3amad4i Ha aHaji3 rpadikiB 3MiHH KITBKOCTI
PanioaKTHBHUX SIEp 13 4aCOM, CHEPIreTUIHUX
Jiarpam TOTJIMHAHHS Ta BUIIPOMIHIOBaHHS CBITJIA;
1)3amaui, sxi mependadaroTs OOPOOIICHHS Ta aHAII3
pe3yibTaTiB eKCIIEPUMEHTY, TIOKa3aHuX Ha (oTo abo
CXEMaTHYHOMY PUCYHKY, 30KpeMa 1010 BU3HAYCHHS
XapaKTEePUCTUK €IEMEHTAPHUX YaCTHHOK a0o sizep 3a
(oTo3HIMKaMU X TpeKiB (30KpeMa B MarHiTHOMY TIOJi);

e CKJIQJIATH IUIAaH BUKOHAHHS JTOCIIJIB Ta EKCIIEPUMEHTIB,
po0O0TH 3 BUMIPIOBAILHUMH TPHJIaJaMy Ta
NPUCTPOSIMH, 30KpeMa (oToereMeHTa, GoTopere;

e poOUTH y3arallbHEeHHS IIOJI0 BIACTHBOCTEH PEYOBHHU
Ta MOJIs.




MPUKJAJ 3ABJAHB CIIIBBECIJIN

3apnanns 1. Busnaure yac, 3a skuii aBTOMOO1Ib, pymatouun 3 miciyd, npoiae nuisx 300 m. Cepenne
nprcKopenHs pyxy 1,5 m/c%.

A.10c. B.15¢c. B. 20c. T.200c.
3aBaaHHsa 2. YCTaHOBITH BIAMOBITHICT MiX (I3MYHUMHU BEIMYMHAMHU Ta OJUHUIIMHU JUIS iX
BHMIPIOBAaHHS.

1. MoMeHT 00epTarouoi CHITH. A. 1 mxoyns (1 JIx).
2. KyroBa mBUIKICTb. B. 1 meTp 3a cexynay y kBampati (1 M/CZ)
3. Pob6ora B. 1 uproton nomuoxenuit Ha metp (1H-m)
4. TTpuckopeHHs I'. 1 panian 3a cekyHny (1 pan/c)
A. lrepu (1Tm)
A b B r Il
1
2
3
4

3aBaanHsa 3. YCTaHOBITH BIAMOBIAHICTE MK (iI3MYHUM 3aKOHOM 1 (popmysoro, 1o HOro
OITHCYE.

F
1. 3akoH 30epeKEeHHS IMITYIIbCY. A. a="y

2. lpyruii 3akoH auHaMiku Hetotona. b, 4 = Fscosa
3. Pobota cumm, 110 nepemimae Tisno B. F= pgVv

4. 3akoH Apximena . . myvy + mave = maup +mj Up
m,m,
. F= G 2
A b B I I
1
2
3
4

3aBgannsa 4. YcTaHoOBITH BIAIOBIAHICT, MDK HAa3BOI CHIM Ta 11 aHaAJITUYHUM 3allHCOM
(popmymoro).

1. Cuna npyxHoCTI.

2. Bara Tina

3. Cuiia TOBEpXHEBOTO HATATY

4. Tuck Ha MOBEPXHIO

w):l'ﬂb:m;»
o
I
3

A b

AIWN -

3aBaaHHA 5. YCTaHOBITH BIAMNOBIAHICTh MK Ha3zBamHu ¢Gopmyn (mpolecamu) Ta BiIacHE
camMmuMu (popmynamu.

|
1. Kinetnyna enepria Tina A. T=2r \/:
g



mv?

2. [lepion xonuBaHb NpyXKMHHOTO MasitTHuka b. E = >
. . m
3. PiBHSIHHS TapMOHIYHUX KOJUBaHb B. T-= 27r\/%
4. TloTeHmianbHa €HEePris MIHATOTO Tija I'. X =Asin ot
. E=mgh
A b B r )|

AIWINPF

3aBnannsa 6. Buznaure macy Tina, sike min giero cunu 50 H HaGymno npuckopeHHs S M/c.
A.0,1kr. B.10xr. B. 25xr. TI.250kr.

3aBaanns 7. Ha sxomy nusaxy cuia 150 H, nepemimiaroun Bantax, BukoHaina poodory 1800
Jox ? A.l2m. B.12m. B. 25m. T.18wm.

3aBaanns 8. Timo obepraeTbes 3 KyToBOKO mBHIKICTIO 0,57 pan/c. Buznaure nepios
o0epTaHHs Tijna. A.2c. B.3,14c. B. 4c. TI.5c

3aBaanna 9. Ha kopotke miede noma aie cuina 1 000 H. Jloxkuna nporo mieda 16 cm. ke
3YCWJUISIM MOTPIOHO MPHUKIACTH 70 HOro Apyroro ruieda JoBxHHOIO 80 cM, 1100 JIOM 3ajullaBcs y
piBHOBAa31?

A.100H. B.160H. B. 200H. TI.800H.

3apganusa 10. YcraHOBITH BIAMOBIAHICTE MIXK HA3BOK Ta OIMCOM SBHINA 3TIIHO 3

MOJIEKYJISIPHO-KIHETUYHOIO T€OPi€r0 Oy10BH PEYOBHHHU.
1. BunapoByBaHHs A. 301TbIIy€ETHCS CepeiHs IBUIKICTh
Xa0THYHOI'O PyXy MOJIEKYJI.
Bb. Bynyetbcst kpucTaniuHa penriTka pe4oBHHHU.
B. PyiiHyeThCs KpHUCTaIiyHa pPeliTKa.
I'. 3MeH1yeThCS CcepeHs MIBUIKICTD
Xa0THYHOT'O PYXYy MOJIEKYII .

. 3 moBepxHi BUIITAIOTh HAMOUTBII ,,IIIBUIKI”

MOJIEKYJIH.

2. OX0nomKeHHs
3. HarpiBanus
4. [1naBieHHA

A b B r il

AIWINPEF

3apaannsa 11. YcTaHOBITH BIAMOBIAHICTS MIXK (DI3UYHUMHU BEIMYMHAMU Ta OAUHUISIMH JIJIS
iX BUMIpIOBaHHS.

1. O6’em. A. 1 mxoyns (1 Ix).
2. Temnepatypa. Bb. 1 mackans (1 IIa).
3. KinbKicTh peuoBUHH B. 1 metp kyGiuHMi (1M2)
4. KinbKiCTh TEIJIOTH I'. 1 kensBiH (1 K)
. 1wmomp (1 moiib)
A b B I

ArIWINPF




3aBaanns 12. Sk 3MIHUTBCS TUCK a3y, SKIIO B 130XOPUYHOMY MPOIIECi HOTo TeMieparypa
3pocTe B JiBa pa3u?
A. He 3minutecsa.  B. 3ausuthes B ABa pasu.  B. 3pocre B 1Ba pasu.
3aaanns 13. YCTaHOBITH BIAMOBIAHICTh MK (DI3UYHUMH BEIIMYMHAMU Ta OJUHUIIMU JJIS
X BUMipIOBaHHSI.

1. Cuna eeKTpUIHOrO CTPyMY A. 1 dapag (1 D).
2. EnexTpuyHa Hampyra. b. 1 ammep (1 A).
3. EnextpuyHa €MHICTb. B. IBosbT (1B)

4. THIYyKTHBHICTH I' Tom (10m)

. lrenpi (1 I'm)

A b B r i

AIWINEF

3aBaannsa 14. YcTaHOBITH BIANOBIIHICTE MK (DI3MYHUM 3aKOHOM (TIporiecoM) i ¢hopMyIioro,
1[0 MOT0O OIUCYE.
1. Bu3HaueHHs CWIH CTPYyMY IOCTIHHOTO CTPYMY
3a BIJJOMHUM 3aps/I0M, 1[0 ITPOMIIOB uepes3 mnepepis

, U’
MPOBIHUKA A.A=IUt=I'Rt= R
. ) U
2. 3aNeXHOCTI OTIOpY METAIEBOTO MPOBITHIKA b. I = R
BiJl pO3MipiB
. . I
3. 3akon OMa JJ1s1 OJTHOPITHOT TITITHKY KOJIa B. | =p-—
S
E
4.Po6oTa eNeKTpHYHOrO CTPYMY I'. I =
R+r
q
==
A t
A b B r )l
1
2
3
4

3aBnanna 15. [Ipoigauku 3 omopamu R; = 2 Om ta R, = 3 Owm 3’e€qHani MOCHIIOBHO i
BKJIIOUEHI B E€JIEKTPUYHE KOJO. BU3HauTe chaj Hampyrd Ha 1bOMY 3 €IHAHHI, SKIIO B KOJi HJe
cTpyMm 2 A.

A.5B. Bb. 6B. B. 10B. T.15B.
3aBaanns 16. EnexkrpruHa naMiia i3 HUTKOIO PO3KapeHHS, IO KUBUTHCS Bl aKyMyIsiTopa
Hanpyroto 12 B, mae notyxHicts 24 BT. fIka cuna ctpymy B jgamii ?
A.1A. B.2A. B. 05A. T.24A.
3aBaannsa 17. BuOepiTh npaBuiIbHE 3aKiHUEHHS TBEPKCHHS: SIKIIO CBITIOBHH NPOMiHb
MaJae mij MeBHUM KyTOM Ha MOJIipOBaHy METAJIEBY IJIACTHHKY, TO CIIOCTEPIraeThCs
A. 3aJIOMJICHHSI.
B. n3epkanbHe BinOMBaHHS
B. noBHe mornuHaHHS.
I'. po3cisine BinOMBaHHS.
3aBaannsa 18. VYcraHOBITH BIAMOBIAHICTF MDK (I3MYHUMH 3aKOHaMHU (TpollecaMu) Ta
(dbopMynaMu, 1110 X OIMHUCYIOTb.



1. ®opmynu niH3U A sin g
2. Enepris 3B’s13Ky siipa aToMa b. E=hv
3. Iloka3HMK 3aJIOMJICHHSI PEYOBUHU B. A=Z+N
4. Enepris xBanTa (poToHa) I.E, = Amc?
1 1 1
—_— = —
A F d f
A b B r )|

AIWINPF

3apaanna 19. Yomy piBHMIA MOKA3HUK 3aJJOMJICHHS! PEYOBUHHU, SKIIO CBITIIOBHH MPOMIHB, 1110
najac Ha Hel iz KyroM 45°, 3a10MII0eThes B Hill, yTBOPIOIOUYM KyT 3amoMieHHs 30°,
A.12. Bb. 14 B. 17. TI.30.

3aBnanns 20. Ilepion miBpo3mamy sjep i30TOMY XIMIYHOTO €JIEMEHTa — JIBi TOJWHH.
BusHaure, sika yacTHHA siIep BiJl IX TOYATKOBOT KUIBKOCTI PO3MAJIEThCs 32 YOTUPH T'OJIHHH.

A b B r
25% 50% 75% 100%

[IpaBunbHA BiJIITOBIIb:

KPUTEPII OLIIHIOBAHHSI, CTPYKTYPA OLIHKH I TOPSAJOK
OHIHIOBAHHA HIAT'OTOBJIEHOCTI BCTYIIHUKIB

MakcumanbHa cymMa OaliB 3a TpaBUJIbHE BUKOHAHHS TECTOBUX 3aBIaHHS 3
¢i3uxu cranoButh 200.

MinimanbHa KUIBKICTh OaiB 3a pe3yibTaramu criiBoeciau cranoButh 100.

Kooicne mecmose 3as0anns 3 Ne 1 1o Ne 20 3aBgaHHS BKIIOYHO OUIHIOIOMbCS 8
10 6anis. I1pu oriHIOBaHHI BIJIOBIJICH Ha MUTaHHS, Y SIKUX HEOOX1JHO BCTAaHOBHUTH
BUIMOBIHICT MDK KOXXHHUM 3 YOTHPHOX 3alMTaHb 1 OJHIEIO 13 II'SITHU BapiaHTIB
MOXJIMBOI BIJMOBIA1, 0alli HApaXxOBYIOThCS Tak: 3a 4 mpaBuWiIbHI BianmoBiai 10 Gamis,
3a 3 mpaBUJIbHI BIAMOBI I 8 OaiiB, 3a 2 mpaBUJIbHI BIAMOBIAl 5 OamiB, 3a 1 mpaBUIbHY
BIIMOBIAL 3 Oaln; KO HEMAE KOHOI MPaBUIILHOT BimoBiai, To 0 Oamis.

BBakaeTbcsi, 1110 BCTYIMHUK MPOMIIOB cmiBOeciay, sikmo BiH HaOpa 100 1
OubIIe OaiB.
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