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I. MTOACHIKOBAJIbHA 3AMMNCKA

CknaflaHH BCTYMHOro BUNPOOYBaHHA 3 (Pi3MKKM nepefbadeHe A1 TUX KaTeropii
BCTYNHWKIB Ha HaBYyaHHs B HaYKMA gna 3006yTTS OCBITHLOrO CTyneHs 6akanaBpa Ha OCHOBI
MOBHOT 3arajibHOT CepeAHbOI OCBITW, IKUM HaflaHO NPaBO Ha y4acTb Y KOHKYpPCHOMY Bigbopi 3a
cneyianbHMMM ymMOBamu BCTyny BIAMNOBIAHO O NYHKTIB 5, 6, 7 po3giny VI «[Mpasun
npuinomMy Ha HaBYaHHSA o HauioHanbHoro yHiBepcutety ""Kueso-MormnsHcbKa akagemis'
y 2025 poui» (gani MNpasun npuitiomy).

MeToto BCTYMHOro BUMNpPoOyBaHHA 3 (UiBUKW € BUABMIEHHA PIBHA C(HOPMOBAHOCTI
BIAMOBIAHUX 3HAHb | YMiHb BCTYMHWKA, BU3HAYeHOro [epXaBHUM CTaH4ApTOM OCBITU Ta
YMHHOIK NPOrpamoro Ans 11-pivyHoT LWKOW.

MMporpamMa BCTYMHOro BUNPOOYBaHHA 3 (pi3MKM po3pobneHa 3rigHo 3 «[lporpama
30BHILLIHBOr0 He3a/eXXHOro OLiHIOBAHHA pe3ysbTaTiB HaBYaHHA 3 (Di3VKM, 3406YTUX Ha OCHOBI
NMOBHOT 3arasibHOI cepefHbOT OCBITM» 3aTBEPMXKEHOK Haka3oM No 696 MiHicTepcTBa OCBITH i
HayKn YKpaiHu Bif 26.06.2018 p. Ta 0X0ONJt0€ 3MICT LUKINbHOr0 Kypcy (i3uKu.

Mporpama BCTYMHOro BWUMPO6YyBaHHA 3 (Di3VKWM Mepefbavac nepeBipKy CHOPMOBaHUX Y
BCTYMHWKA 3HaHb | BMiHb, fKi [JO3BONSAIOTh:

V' BCTaHOBMOBAaTM 3B’A30K MDK SBULLAMW HABKO/IMLIHBLOIO CBITY Ha OCHOBI 3HaHHA
3aKOHIB (i3MKM Ta PyHAAMEHTA/IbHUX (PI3UYHUX EKCEPUMEHTIB;

V/ 3acTocoByBaTV OCHOBHI 3aKOHW, NpaBuia, MOHATTA Ta MPUHLMNKU, WO BMBYAOTHCA B
Kypci (i3nKy cepeHbOT 3ara/ibHOOCBITHLOT LLKOAN;

\/ BM3HauaTy 3aranbHi pUcy i CyTTeEBI BiAMIHHOCTI 3MICTY (Di3UYHMX SABMLL Ta NPOLLECIB,
MeXi 3aCTOCYBaHHA (Di3UYHMX 3aKOHIB;

Y BUKOPUCTOBYBATU TEOPETUYHI 3HaHHA [N PO3B’A3yBaHHA 3ajady pi3HOro Tuny
(AKICHMX, pO3paxyHKOBUX, rpadivyHnX, eKCrnepuMeHTanbHNX, KOMOIHOBaHMX TOLLO);

V cknafatym nnaH nNpakTUYHUX [Ai WOoA0 BUKOHAaHHSA EKCMepuMMEHTY, KOPUCTYyBaTUCA
BUMIpIOBA/IbHUMW Npunafamu, obnafHaHHAM, 06po6nATM pesynbTaTh LOCNIIXKEHHS,
POOMTN BUCHOBKM LLOLO OTPUMAHUX pe3ynbTaris;

V nosicHoBaTW NPUHUMN AiT NPOCTUX MPUCTPOIB, MeXaHi3aMiB Ta BUMIPHOBa/lbHUX
npunagis 3 PisnYHOT TOUKK 30pYy;

V aHanizysatu rpadiky 3aneXxHocTein Mk isuYHUMK BENMYMHAMMU, POBUTU BUCHOBKN;

V' npaBWNbHO BU3HAYaTU Ta BUKOPUCTOBYBATU OAUHULL (DI3UHHNX BENUYWH.

BcTynHi BUNpo6yBaHHA 3 KOHKYPCHOro npeamMeta «dPi3nka» npoBoAUTbLCA AUCTAHLIAHO
B PeXXMMIi OHMaH Ha nnatdgopmi Microsoft Teams (gusuch LofaTtok 6 o MNpasun npuitomy).

I1. SMICT NMPOIrPAMN

1 MEXAHIKA
1.1. TeopeTWyHi BiLOMOCTI

OcHOBUM KiHemaTuKK. MexaHiuHuiA pyx. Cuctema Bigniky. BigHOCHICTb pyxy. MartepianbHa
Touka. TpaekTopia. LWnax i nepemiweHHs. LWBuakicte. JlogaBaHHA  LUBMAKOCTEN.
HepisHOMipHUiA pyx. CepefHs | MUTTEBA LUBUAKOCTI. PIBHOMIPHWIA | PIBHOMPUCKOPEHUI pyXW.

MpuckopeHHs. paikn 3an1eXHOCTI KiHEMaTMUYHUX BENMYMH Bif 4acy npu pPiBHOMIPHOMY i
PIBHOMPUCKOPEHOMY pyxax. PiBHOMipHMIA pyx no Kony. Mepiog i yactoTa. JliHiliHa i KyTOBa
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WBMAKOCTI. [lOLeHTPOBE NPUCKOPEHHS.

OcHoBM pguHaMmiku. [lepwmnii 3akoH HblOTOHA. |HepuianbHi cuctemmn Bigniky. MpuHUMN
BigHOCHOCTI lanines. B3aemogisa Tin. Maca. Cuna. JogaBaHHa cun. Apyruii 3akoH HbOTOHA.
TpeTiin 3akoH HbtoToHa. paBiTayiiiHi cuan. 3aKOH BCECBITHLOIO TSHKIHHA. Cuna TSXKIHHA. Pyx
Tina nig pielo cunu TAXIHHA. Bara Tina. HeBaromicTb. PyXx LWTY4YHUX CynyTHUKIB. [MepLua
KOCMiYHa WBUAKICTb. Cuan NpyXHoCTi. 3akoH Nyka. Cunn Tepta. KoediuieHT TepTa. MOMeEHT
cunn. YMOoBU piBHOBaru Tina. Bugy pisHosaru.

3aKoHM 36epeXxXeHHs B MexaHiui. IMnynbc Tina. 3akoH 36epeXKeHHsi iMnynbcy. PeakTUBHWIA
pyx. MexaHiuHa poboTta. KiHeTuM4Ha Ta noTeHuiasibHa eHeprisf. 3akoH 36epexeHHs eHeprii B
MeXaHIYHUX npouecax. MoTyXHicTb. KoeilieHT KOpUCHOT Aii. MpocTi mexaHismu.

EnemeHTV MexaHiku pigvH Ta rasiB. Tuck. 3akoH Mackans gns piguH Ta rasis. ATMOCHepHWI
TUCK. TUCK HEpPYXOMOT PifMHN Ha AHO i CTIHKM nocyauHu. ApxiMmeaosa cuna. Y MOBU MnaBaHHSA
Tif.

1.2.3HaHHS

ABuwa i npouecn: pyx, iHepLis, BilbHe NagiHHA Tin, B3aeMogia Tin, feopmMaLisi, nnaBaHHA Tin
TOLLO.

dyHfamMeHTanbHI gocnign: Apximega, Toppidenni, b. Mackans, I'. Manines, I'. KaBeHauwwa.

OCHOBHI NOHATTA: MeXaHiYHUI pyX, cMCTeMa BifNiKy, MaTepiasibHa TOYKa, TPAEKTOPIS,
KoopAuHaTa, nepemMilleHHs, Wasx, WBNAKICTb, NPUCKOPEHHS, iHepLis, IHEePTHICTb, Maca, cuna,
MOMEHT CUNK, TUCK, IMNY/bC, MeXaHiyHa pob0Ta, NOTYXHICTb, KOeILieHT KOPUCHOT Aif,
KiHETMYHA Ta NoTeHLianbHa eHepris, nepiof i yactoTa.

IgeanizoBaHi Mogeni: maTepia/ibHa TOYKa, 3aMKHEHa cuctema.

3aKoHUW, NpuHUunn: 3akoHu KiHemaTuku; I, 11, 111 3aKOHM HbIOTOHA; 3aKOHU 36epeXXeHHs
iMNynbCy ¥ eHeprii, BCECBITHbOro TAXiHHA, [yka, Mackana, Apximeaa, BbepHynni; ymoBu
piBHOBArv Ta nnaBaHHSA Tif; NpUHLMNK: BigHOCHOCTI anines.

Teopii: 0OCHOBW KNaCUUYHOT MeXaHiKu.

MpakKTnyHe 3acTOCyBaHHA Teopii: P03B’A3aHHA OCHOBHOI 3afayi MexaHiku, pyX Tin nig gieto
OfHieT abo Ki/fIbKOX cwn; BiflbHe NafiHHA; PyX TPaHCNOPTY, CHapAAiB, MNAaHeT, LWTYYHMX
CynyTHUKIB; piBHoBarn Tin, KK npoctnx mexaHi3mis, nepegayva TUCKY pigvHamun Ta rasamu,
nnaBaHHA Tif; NPUHUKUN AiT BUMIPHOBabHUX NpUAagiB Ta TEXHIYHUX MNPUCTPOIB: Tepesw,
AMHAMOMETpP, CcTpobockon, 6apomeTp, MaHOMETP, KYNbKOBWI MiAWMWNHUK, HAcoC, BaXisb,
CnonyyeHi MNOCyAMHW, 60KK, NOXuna MNoWMHA, BOAOMPOBIA, LWAK3, TigpaBniyHWIA Mpec,
Hacocu.

1.3.MNMpeAMETHI YMiHHA Ta cnocobu HaBYaNbHOT LiANbHOCTI

BCTYNHWK NOBUHEH YMITK:

* po3ni3HaBaTV MNPOSABU MeXaHiYHUX SABWLY, | MNPOLeciB Yy NpPUMpoAI Ta X NpakTuyHe
3aCTOCYBaHHS B TeXHiLi, 30Kpema BiJHOCHOCTI pyxy, pi3HUX BUAIB pyxXy, B3aeMOLii Tin,
iHepuii, BUKOPUCTaHHA MalUWH i MeXaHi3miB, YMOB piBHOBaru, nepeTBOPeHHs OAHOro
BUAY MeXaHIYHOT eHeprii B iHLWWIA TOLWO;



* 3aCTOCOBYBATW OCHOBHI MOHATTA Ta 3aKOHW, NPUHUWUNW, MpaBuia MexaHiku, (opmynu
ONA BU3HAYEHHS (DISUYHUX BEMIMUYMH Ta 1X OAMHWULbL; MaTeMaTU4yHi BUpas3n 3aKOHIB
MeXxaHiKu;

*  BW3HayaTV MeXi 3aCTOCYBAHHSA 3aKOHIB MeXaHiKu;

*  PO3PI3HATY Pi3HI BUAWM MEXaHIYHOro pyXy 3a Oro napameTpamu.

BCTynHMK NOBMHEH pO3B’A3yBaTu:

*  pO3paxyHKOBi 3afadyi, 3aCTOCOBYHUU (YHKLIOHaNbHI 3a1eXHOCTI MiDX OCHOBHUMU
(I3MYHUMY BENIMYMHAMM, HA: PIBHOMIPHUIA Ta PIBHONPUCKOPEHWA NPAMONIHINHI pyXu;
BIAHOCHWIA pyX; PIBHOMIPHMIA pyX MO KOAy; pyX Tin nig Aieto oAHiel abo KinbKox cun,
pyx 3B’A3aHWUX Tifl; YMOBW pIBHOBAryM Ta MaBaHHA TiN; BCECBITHE TAXKIHHA; 3aKOHU
HbtoToHa, MNyka, Mackansa, ApxiMmeaa; 36epexXeHHs iMNynbCy 1 eHeprii; 3aKoH bepHynni;

* 3afjayi Ha aHani3 rpadikis pyxy Tin i BU3HAYEHHS 32 HUMW AOro napameTpis, NobyLOBY
rpadika 3MmiH1 OfHIET BeIMUMHM 3a rpa)ikoM iHLLOT;

e 3afadi, AKi nepeagbavaldTb 06POOKY Ta aHasi3 pesy/nbTaTiB eKCNepuMeHTY, NokKasaHux Ha
(hoTO ab0 CXemMaTMYHOMY PUCYHKY;

* KOMOIHOBaHI 3ajadi, [N pPO3B’A3YBaHHA SAKUX BUKOPUCTOBYHKOTLCA MOHATTA |
3aKOHOMIPHOCTI 3 KifIbKOX Migpo34iNiB MexaHiKu.

2. MONEKYNAPHA ®I13VKA | TEPMOANHAMIKA
2.1. TeopeTwWyHi BiLOMOCTI

OCHOBM MONEKYAPHO-KIHETUYHOT Teopil. OCHOBHI NOJIOXEHHS MOJIEKY/IAPHO-KIHETUYHOT
Teopii Ta X gocnifHe o6rpyHTyBaHHA. Maca i po3mip Monekyn. Crtana Asoragpo. CepegHs
KBafpaTuyHa LWBMAKICTb TENnoBOro pyxy monekyn. Aocnig LUTtepHa. lgeansHuid ras. OCHOBHE
PIBHAHHA MONEKYNAPHO-KIHETUYHOIT Teopil ifeanbHOro rasy. Temnepatypa Ta il BUMIpHOBaHHS.
LLIkana abcontoTHUX TemnepaTyp. PIBHSHHSA CTaHy ifieaibHOro rasy. I3onpouecu B rasax.

OcHoBW TepmoguHaMiku. TennoBuid pyx. BHYTPIWHA eHepria Ta cnocobu Ti 3miHW. KinbKicTb
Tennotn. MuToma TEeMIOEMHICTL PevyoBUHW. PoboTa B TepmoguHaMili. 3akoH 36epeXkeHHs
eHeprii B TennoBmx npovecax (NepLmin 3aKoH TepMOAUHAMIKK). 3aCTOCYBaHHSA NepPLUOro 3aKOHYy
TepmMoAMHaMiKun Ao isonpouecis. AgiabaTHuii npouec. He060pOTHICTL TEMNOBUX MPOLECIB.
MpuHunn  gii TennoBux AuryHiB. KoedilieHT KOpUCHOT fii TennoBoro fAsuryHa i ioro
MaKCMMaJibHe 3HaYeHHS.

BnactmBocTi rasis, piguH i TBepAux Tin. apoyTBOpeHHA (BUMapOBYBaHHA Ta KUMIHHS).
KoHpgeHcauis. TuToma TennoTa MapoyTBOpeHHA. HacuueHa Ta HeHacuyeHa napa, iXHi
BNIACTMBOCTI. BifHOCHa BOMOriCTb NOBITPA Ta Ti BUMIpIOBaHHA. [naBfeHHs | TBepAHEHHSA Tif.
MuToma TennoTa nnasneHHsA. TennoTa 3ropsHHA nanuea. PiBHAHHS TensjoBoro 6anaHcy Ans
HaMpoCTIWMX TennoBMX npoLecis. oBepxHeBUA HaTAr pignH. Cuna MOBEPXHEBOro Hatary.
3mouyBaHHA. KaninapHi ssuwa. KpuctaniyHi Ta amopHi Tina. MexaHiuHi BNacTUBOCTI TBEPAMX
Tin. Bugmn pgehopmauiin. Mogyns FOHra.

2.2. 3HaHHA

ABMwia i npouecu: OPOYHIBCbKWUIA PyX, AUGY3is, CTUCHEHHA ras3iB, TWUCK rasiB, npouecu
TEenNoobMmiHy (TennonpoBiAHICTb, KOHBEKLis, BWUMPOMIHIOBAHHSA), BCTAHOB/IEHHA TenoBOi
piBHOBaru, HeOOOPOTHICTb TEM/IOBUX SBULY, arperatHi NMepeTBOPEHHS PeyvoBWUHWU, fedopMalis
TBEPAMX Ti/, 3MOUYBaHHSA, KaninsapHi ABMLLA TOLLO.



dyHpameHTanbHi gocnign: O. LLTtepHa, P. boiing, E. MapioTTta, XK. LWapns, XK. eid-JTroccaka.

OCHOBHi MOHATTA: KiNbKICTb  pevyoBMHKM, CcTasa ABOragpo, MOMspHa Maca, CepeaHs
KBajpaTuyHa LUBMAKICTb TEMI0BOro pyxy MOJIEKY/, TeMneparypa, TUCK, 06°eM, KOHLeHTpaLis,
rycTuHa, TensoobMiH, poboTa, BHYTPILLIHS eHeprid, KinbKiCTb TennoTwn, agiabaTHWiA npouec,
isonpouecu, NUTOMa TeMnIOEMHICTb PevyoBUHW, NMUTOMA TensoTa MMaBleHHs, NUTOMa TennoTa
NMapoyTBOPeHHs, NUTOMa TennoTa 3ropsHHSA Naausa, MOBEPXHEBA eHepris, cuia NnoBepxHeBOro
HaTAry, NOBePXHEBMWIA HATAr, HaCMYeHa Ta HeHacMyeHa napa, BiJHOCHA BONOTiCTb NOBITPS, TOUKA
pocKu, KpucTaniyHi Ta amopgHi Tina, aHi3oTponis MOHOKpWUCTaniB, MNpPyXHa i MiacTuyHa
Aedopmavii, BUAOBXKEHHSA, MexaHivyHa Hanpyra.

IgeanizoBaHi Mogeni: ifeanbHWIA ras, ifeanbHa TenaoBa MallnHa.

3aKOHW, MPUHUKUNM Ta MeXi IXHbOro 3acTOCyBaHHSA: OCHOBHE PIBHAHHS MOJEKYNAPHO-
KIHeTUYHOT Teopil, PIBHAHHA CTaHy i4eanbHOro rasy, rasoBi 3aKOHW, MEPLINIA 3aKOH
TepMOAMHAMIKW, PIBHAHHA TEMI0BOro 6anaHcy.

Teopii: OCHOBU TEPMOANHAMIKI Ta MONEKYNSAPHO-KIHETUYHOT Teopil.

MpaKTnU4He 3aCTOCyBaHHA Teopii: OKpemi BUMAAKW PIBHAHHA CTaHy ifeanbHOro rasy Ta ixHe
3aCTOCYBaHHA B TeXHili, BUKOPUCTaHHA CTUCHEHOrO rasy Ta TenjoBMX MallvH, sBuLla Angysii,
KUNIHHA nig 36ifbWeHM TUCKOM, TepMiyHa 06pobKa meTanis, MexaHiuyHi BNacTUBOCTI Pi3HUX
maTepiafiB Ta BMKOPUCTaHHSA MNPY>XHUX BMACTUBOCTEN Tin y TexHiui Towo; npuHuMn Aii
BUMIPIOBa/IbHUX MPUIaLiB Ta TEXHIYHUX MNPUCTPOIB: KalopuMeTp, TepMOMeTp, MCUXPOMETP,
TennoBa mallivHa (TennoBi ABUTyHW, NapoBa i razosa TypoiHN).

2.3. lpeaMeTHi yMiHHSA Ta cnocobn HaBYanbHOI AiANbHOCTI

BCTYNHUK NOBUHEH YMITHK:

* po3ni3HaBaTW MpPOABM TeMnjoBMX HBULL, | MpoueciB y npupodi Ta TX npakTu4yHe
3aCTOCYBaHHA B TeXHiuUi, 30KpeMa Audysii, BUKOPUCTAHHA CTUCHEHOrO rasy, 3MiHU
BHYTPILHbLOT eHeprii (arperaTHOro CTaHy PeYyoBWHW), BUAIB Tenno0obMiHy, sBuLLa
3MOYYyBaHHS Ta KanifapHOCTI, pisHMX BUAIB Aedopmavii, BNacTUBOCTEN KpucTanis Ta
iHWKWX MaTepianiB y TexHiui W npupodi, CTBOPEHHA MaTepiaiiB i3 3afgaHMMK
BIACTUBOCTAMW, 3aCTOCYBaHHSA TEMIOBUX [BWUTYHIB Ha TPaHCMOPTi, B eHepretuui, Yy
CifIbCbKOMY rocnofapcTei, MeToAu MpoginakTMKMm i 60poTbbM i3 3abpyAHEHHAM
HaBKOJIMLLHLOTO MPUPOAHOrO CepesoBULLE;

* 3aCTOCOBYBaTV OCHOBHI MOHATTA Ta 3aKOHW, MPUHLMNKU, NpaBuia MonekynsapHol (isnku
Ta TepMOAMHaMiKK, (QOpMynn AN BM3HAYEHHA (ISUYHMX BEUYMH Ta X OAMHMUb;
MaTeMaTU4YHi BUpa3mn 3aKOHIB MOMIEKYNAPHOT (Di3UKW Ta TEPMOLMHAMIKMY;

* BM3HayaTV MeXIi 3aCTOCYBaHHA 3aKOHIB MOMIEKYNAPHOT (Di3UKM Ta TEPMOAUHAMIKN;

* PO3PI3HATW: pi3Hi arperatHi CTaHW pPeYOBMHU, HaCUYeHY Ta HeHacuyeHy napy,
KpucTaniyHi Ta aMopHi TiNna;

* CK/ajatu nniaH BMKOHaHHA eKCMepuMeHTIB, po60TU 3 BUMIpPIOBa/IbHUMWU NpunajgaMu Ta
NPUCTPOSIMK, 30KPeMa KasiopuMeTpoM, TEPMOMETPOM, NCUXPOMETPOM;

* pobuTK Yy3ara/bHEHHs LIOLO BACTUBOCTEN PEYOBUH Y PI3HUX arperatHUX craHax;
po3TallyBaHHA, PyXy Ta B3aEMOZIT MOMEKY/ 3a/1eXKHO Bif CTaHy PEYOBMHM.

BCTYyNHMK NOBMHEH pPO3B’A3yBaTu:
* pO3paxyHKOBI 3afadi, 3acTOCOBYHOUM (YHKLIOHA/bHI 3a/1eXKHOCTI MK OCHOBHMMM
(I3MYHUMU  BENNYMHAMW, HA: PIBHAHHA MOJIEKYNAPHO-KIHETUYHOT Teopil ifeanbHOro
rasy, 3B'3Ky MiX Macol i KiNbKIiCTHO MOJIEKY/T; 3a/1eXHICTb TUCKY rasy Bif KOHLUeHTpavii
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MOJIEKYNn | TemnepaTtypu; 3aneXHIiCTb TYCTUHW Ta TWUCKY HacuMyeHol napu BIf
TemnepaTypu; PIiBHAHHA CTaHy ifea/lbHOro rasy, rasoBi 3aKOHW; Mepwwnii 3aKoH
TEePMOAMHAMIKW; PIBHAHHSA TennoBoro 6asiaHcy; Ha MOBEPXHEBI Ta KaniffpHi sSBULLA,
NPY>XHY Aedopmavito Tif;

* 3afayi Ha aHani3 rpagikis i3onpouecis Ta NO6YyLOBY X Y PI3HNUX CUCTEMAX KOOPAMHAT;
obumncneHHa 3a rpadikomM 3aneXHocTi TUCKY Bif 06’emy; po60TW, BMKOHAHOI rasom;
aHasi3 rpagikis Tenn0BUX NPOLECIB; aHani3 giarpaMy po3TAraHHsS MeTanis;

* 33afiaui, AKi nepefbayaoTb 06POOKY Ta aHani3 pesynbTaTiB eKCNepUMeHTY, WO NOKa3aHo
Ha ()oTO abo CXemMaTUYHOMY PUCYHKY;

e KOMOiHOBaHI 3ajadvi, [AN19 PO3B’A3YBaHHA AKUX BUKOPUCTOBYKOTHCA MOHATTA |
3aKOHOMIPHOCTI 3 KiJIbKOX PO34i/iB MONeKyNAPHOT (i3NKN, TEPMOAUHAMIKM Ta MEXaHIKW.

3. ENEKTPOANHAMIKA
3.1. TeopeTwWYHi BifOMOCTI

OCHOBU eNneKTPOCTaTUKN. EnekTpuyHuin 3apsfd. 3akoH 36epeXxxXeHHsi efleKTPUYHOro 3apsjy.
3akoH KynoHa. EnektpuyHe none. HanpyXeHicTb enekKTpMYHOro nons. MpuHumMn cynepnosmuii
nonis. MMpoBIAHUKM Ta AieNeKTPUKN B eNeKTPOCTaTUYHOMY noni. [ienekTpuyHa NPOHUKHICTb
peyoBMH. Po60Ta eneKTPUYHOro Monfs npu nepemilleHHi 3apsgy. [loTeHuian i pisHUUA
noTeHuianis. Hanpyra. 3B’A30K MK Hanpyrow i HanpyXeHicTio OLHOPIAHOr0 efeKTPUYHOro
nons. EnektpoemHicTb. KoHAeHcaTopu. ENEKTPOEMHICTb MNOCKOro KOHAeHcaTopa. 3’efHaHHS
KoHAeHcaTopis. EHepris enekTpuyHoOro nons.

3aKOHWM MOCTIMHOro CTpymy. ENEKTpUYHMIA CTPYM. YMOBU iCHYBaHHS €1eKTPUYHOrO CTpyMmy.
Cuna ctpymy. 3akoH Oma ans LinsHku kona. Onip nposigHWKIB. [locnigoBHe Ta napanenbHe
3’efiHaHHA NpPOBigHVKIB. EnekTpopywiiiHa cuna. 3akoH Owma Ans MOBHOro kona. Pob6oTa i
NOTYXHICTb eNeKTPUYHOro CTpyMy. 3akoH [xoyns- JSleHua.

ENeKTpuUYHNA CTPYM Yy Pi3HUX CepefoBuLLLaX. EnekTpuyHuii cTpyM y MeTanax. EnekTpoHHa
MPOBILHICTL MeTaniB. 3afexHiCTb Oonopy MeTaniB Bif Temnepatypu. HaanpoBigHICTb.
ENekTpnYHUA CTPYM y po3umHax i po3nnaBax eneKkTponiTiB. 3aKOHN eNeKTPoNi3y. 3acToCyBaHHS
eNeKTponisy. ENeKTpMUYHMA CTpyM Y raszax. HecamMOCTiMHWIA i caMOCTiiHWMIA po3psagn. TOHATTA
npo nnasmy. ENekTpuyHWiA CTpyM y BakKyyMi. TepmMOeneKTpoHHa emicifa. [iof. EneKTpoHHo-
npoMeHeBa TpybKa. EnekTpuuHMii cTpym Yy HaniBnposigHuMkax. BnacHa Ta pJoMillKoBa
e/1eKTPONPOBIAHICTb HaniBNPOBIAHMKIB. 3aNeXHICTb ONOPY HaniBNPOBIAHWKIB Big TemnepaTypu.
EnekTpoHHO-AipKoBWIA nepexif. HanisnposigHWKoBWIA AioA. TpaH3ucTop.

MarHiTHe none, eNeKTpoMarHiTHa iHAYyKUiA. B3aemogia cTpymis. MarHiTHe none. MarHitHa
iHoyKUif. 3akoH Awmnepa. Cwuna JlopeHua. MarHiTHi  BfacTMBOCTI pevyoBUH. MarHiTHa
MPOHUKHICTb. PepoMarHeTukn. MarHiTHUIn NOTiK. HABULLE eNeKTPOMarHiTHOI iHAYKUii. 3akoH
eNeKTPOMarHiTHoOI iHAyKuUii. lMpasuno JleHua. fAsuile caMOiIHAYKUIT. IHAYKTUBHICTb. EHepris
MarHiTHOro nons.

3.2. 3HaHHA

ABuLLa | Npouecn: enekTpusalis, B3aeMOZIA 3apsampKeHUX Tif, ABa BUAWN eNeKTPUYHUX 3apagis,
BiZIbHI HOCIT 3apafiB y MPOBiAHWKAX, MoONApu3alis LieNneKTpukiB, Aif eneKTPUYHOro CTpymy,
efIeKTPONi3, TepMOeneKTPOHHa emiciq, IOHi3auia rasis, MarHiTHa B3aemopis, iCHYBaHHSA
MarHiTHOro nons 3emni, eNeKTpoMarHiTHa iHAYKLis Ta caMOiHAYKLIS TOLLO.

dyHpameHTanbHi gocnigun: Ml KynoHa, E. Oma, P. MinnikeHa Ta A. Wodde, X. Epcresa,
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A.M. Amnepa, M. ®apages.

OCHOBHI MOHATTA: eNeKTPUYHUIA 3apsd, eneMeHTapHWA 3apsafd, eneKTpocTaTUyHe Mofe,
Hanpy>XeHicTb, NMiHIT HanpyXeHoCTi (CWMOoBI NiHIT), NPOBIAHWKY Ta LieNeKTPUKHY, LieNeKTpuyHa
NPOHUKHICTb PEYOBMHU, pobOTa CUN eNIEKTPOCTATUYHOrO Mo/, NOTeHLiaNbHa eHepria 3apagy B
eNeKTPUYHOMY MOfli, NMOTeHUiasn, eKBinoTeHUiaNbHa NOBEPXHA, PISHULUA NOTeHLianis, Hanpyra,
eNEeKTPOEMHICTb, EHeprisi 3apsamXeHOro KOoHAeHcaTopa, Cuaa CTpyMmy, OnMip, eNeKTpopyLliiHa
cuna, HaAnpoBIAHICTb, BaKyyMm, TEPMOe/IEKTPOHHA eMicis, BNacHa Ta AOMIlIKOBa NPOBIAHICTb
HaniBNpPOBIAHMKIB, €NeKTPOHHa MPOBIAHICTb MeTanis, Aucouiauis, XiMIiYHWMIA  eKBiBaNEHT,
iOHi3aLis, peKoMbiHauisd, nnasma, HeCaMOCTIMHWIA i CaMOCTIHMIA PO3pAAM, MarHiTHa IHAYKLiA,
cunm Amnepa i JlopeHua, MarHiTHa MPOHWKHICTb, €neKTpoMarHiTHa iHAYKUisA, iHAYKUiAHWI
CTPYM, MarHiTHUn noTik, EPC iHAYKLiT, eneKTpoMarHiTHe nose, camoiHAYKLUis, iHAYKTUBHICTD,
EPC camoiHAyKLii, eHepris MarHiTHOro nons.

I geanizoBaHi Mogeni: TOUKOBUIA 3apsif, HECKIHYEHHA PIBHOMIPHO 3apsKeHa MoLMHa.

3aKoHW, NpUHUMNK, NpaBua, rinoTe3n: 3aKOHU 36epeXXeHHs eneKTPUYHOro 3apsagy, KynoHa,
Owma (4ns [iNsHKM Ta NOBHOMO eNeKTPUYHOro Kona), [xkoynsa-JleHua, AMnepa, enekTponisy,
eNeKTPOMAarHiTHOT iIHAYKUIT; NPUHUKUN Cynepno3nLii eNeKTPUYHUX NoNiB; nNpasuia ceepanka
(npaBoro reuHTa), NiBOT pyKK, JeHua; rinotesa Amnepa.

Teopii: 0CHOBM KNAaCWUYHOT eIEKTPOHHOT Teopii, TeopiT eIeKTPOMarHiTHOro nons.

MpaKTnyHe 3acTOCyBaHHSA Teopii: BUKOPUCTAHHS €1eKTPOCTaTUYHOro 3axucTy, i30N4TopiB Ta
MPOBIAHWKIB, KOHAEHCaTopiB, AiT eNeKTPUYHOro CTPYMy, 3aKOHIB CTPYyMy [NS pPO3paxyHKy
eNEKTPUYHMX Kifl, eNeKTponidy, nnasMu B TexHiui, BWUAIB CaMOCTIMHOro po3psagy, Pyxy
eNEeKTPUYHNX 3apAafiB B €NeKTPUYHOMY | MarHiTHOMY Moffx, MarHiTHUX BIacTUBOCTEN
PEYOBUHM  TOWO; MPUHUMN  AiT BUMIPIOBA/IbHUX NPWUIaAIiB Ta TEXHIYHUX MPUCTPOIB:
eNeKTPOCKOMN, e/IeKTPOMETP, KOHAeHcaTop, [MKepena CcTpymy (akymynstop, rajibBaHiuyHWUiA
e/IEMEHT, TeHepaTop), eNeKTPOoBMMIpIOBa/IbHI Mpunagn (amnepmeTp, BOMbTMETP), CHOXKMBaYi
CTpyMy (4BWUTYHW, PE3UCTOpP, efleKTpOoHarpiBasibHi Npunagm, nnaski 3anobiKHUKK, peocTaTw),
eIeKTPOHHO-NPOMeHeBa TpyOKa, HaniBnpoBiAHWKOBI npwunagn (giod, TpaH3ucTop, oTo- |
repMopesncTopu), eNeKTPOMarHiTv, rydHoMOBeLb, eEKTPOANHAMIYHMIA MIKPOGIOH.

3.3. MpeamMeTHi YMiHHA Ta cnocobun HaByanbHOT AifNbHOCTI

BCTYMHUK NOBUHEH YMITHK:

* po3ni3HaBaTV MPOABU €NeKTPOMarHiTHUX ABWLY, i MPOLECIB Y MPUPOAI Ta iX NpakTuyHe
3aCTOCYBaHHSi B TexHiui, 30Kpema efeKTpoCTaTUYHUIA  3aXUCT, BUKOPUCTaHHS
MPOBIAHWKIB Ta i301ATOPIB, KOHAEHCATOPIB, AiT eNIeKTPUYHOIO CTPYMY, BUKOPUCTAHHSA
MarHiTHWX BNacTUBOCTEN PEYOBUHM, €NeKTPONI3y B TeXHILi (40OyBaHHA YNCTUX MeTaniB,
rafibBaHOCTErisl, ranbBaHOMN/IACTMKA), €NEKTPOMArHiTiB, eNeKTPOABUIYHIB, KOTYLLOK
IHOQYKTMBHOCTI, KOHAEHCATOPIB;

* 3aCTOCOBYBATW OCHOBHI MOHATTA Ta 3aKOHW, MPUHLWMW, NpaBuna eneKTpoauHamiku,
(opmynu Ana BU3HAYEHHS (DISUYHUX BENNYMH Ta TX OAMHWULbL; MaTeMaTU4yHi Bupasu
3aKOHIB eNeKTPoAMHaMIKMY;

* BM3HA4aTW MeXi 3aCTOCYyBaHHA 3aKOHIB KynoHa Ta Oma;

* PO3PI3HATM: MNPOBIAHWKMA A AIeNeKTPUKN, MNONAPHI 1 HEenoNApHi AieNeKTpukun, BUAN
MarHeTuKiB, HecaMOCTiiHWIA | caMOCTIiHWIA po3psaM B rasax, BnacHy Ta AOMILLUKOBY
NPOBIAHICTb HANIBMPOBIAHUKIB;

* MOPIBHIOBATU BNAacTMBOCTI MArHiTHOro ro.if, efIeKTPOCTaTUYHOro Ta BMXPOBOro
eNeKTPUYHMX NONiB;



* CK/afatv nnaH BUKOHAHHA eKCNepUMeHTIB, po60Tn 3 BUMIPIOBaIbHUMU Npuiagammn Ta
NMPUCTPOAMYU, 30KPEMA €/1EKTPOCKOMOM, e/IEKTPOMETPOM, KOHAeHcaTopamu, mxepenamu
CTpyMy, nepeTBOptOBaYaMu CTpyMy, npuiagamu A18 BUMIPIOBAHHA XapaKTepucTUK
CTPYMy, CNOXMBa4YaMun CTPyMy, efIeKTPOMarHiTom, COMeHOTL0M;

* poOMTU Yy3aranbHeHHA LWOLO HOCITB eNneKTPUYHOro 3apafy B Pi3HUX CepefoBULLAX;
MarHiTHUX BNacTUBOCTEN Pi3HUX PEYOBWH.

BCTYNHMK NOBMHEH PO3B’A3yBaTH:

* pO3paxyHKOBI 3afauvi, L0 BUMaratTb 3aCTOCYBaHHA (PYHKLiOHANIbHUX 3a/1eXXHOCTER MiX
OCHOBHUMW (Di3UYHUMWN BENNYMHAMU, HA: B3AEMOLI0 TOUKOBUX 3apsfiB (3aCTOCyBaHHA
3aKOHy KynoHa); Harpy»XeHICTb MNoas TOYKOBOro 3apsfy, MPOBiAHOT Kyni, NpuHLMN
Cynepnosuuii; Ait0  eneKTPUYHOro MNONS  Ha 3apsf;, €NeKTPOEMHICTb  MNIOCKOro
KOHAeHcaTopa, 3’€¢[HaHHA KOHAEHCATOPIB, EHeprito  3apAMKeHOro KOHAeHcaTopa;
PO3paxXyHOK enekKTpUYHMX Kin (y T.4. 3MilaHux 3’efHaHb MPOBiAHUKIB) i3
BUKOPUCTaHHAM 3aKOHIB OMma; po60Ty, MOTYXHICTb Ta TEMnoBY Ait0 €NeKTPUYHOro
CTPYMY; MPOXOLKEHHSA eNeKTPUYHOro CTPYMYy Yepes3 efIeKTPONITH; BUIHAYEHHS Hanpamy
Ta MOAYNA BEKTOpa MarHiTHOT iHAYKUIT; cunn Amnepa, cunum JlopeHua, EPC iHoyKuiT B
PYXOMUX TMPOBIAHMKAX, Ha 3aKOH efIeKTPOMarHiTHOT iHAyKuii, EPC camoiHayKuiT,
eHeprito MarHiTHOro no.fs NPoBigHMKa 3i CTPYMOM;

* 3afjadi Ha aHani3 rpaivyHoOro 306paXKeHHs eNeKTPOCTaTUYHOro Ta MarHiTHOro nonis,
3aCToCyBaHHA 3akoHy OMa, 3a/eXHOCTi Onopy MeTalneBOro npoBifHMKa Ta
HaniBNpoBiAHMKa Bif TeMnepaTypu, BONbT-aMMepHY XapakTepucTuky Aioaa;

e 3afaui, AKi nepefbavaoTb 06POOKY Ta aHani3 pe3ynbTaTiB EKCNEPUMEHTY, MOKasaHUX Ha
(hoTo ab0 CXEMATUUYHOMY PUCYHKY;

e KOMOiHOBaHi 3ajadi, [AN19 pPO3B’A3YBaHHA AKUX BUKOPWUCTOBYKOTLCA MOHATTA |
3aKOHOMIPHOCTI 3 MeXaHiKn, MONeKyNApHOT (Di3NKN Ta eNeKTPOAUHAMIKN.

4. KONMMBAHHA | XBUJII. ONTUKA
4.1. TeopeTWYHi BIJOMOCTI

MexaHiuHi KonmBaHHA | xBuni. KonuBasbHMIl pyX. BinbHI  MeXaHiYHi  KOMMBaHHS.
EapMOHiYHi KoMMBaHHA. 3MIlLeHHA, amnniTyga, nepiog, 4actota i (asa rapmMoHiYHMX
KonmBaHb. KOMMBaHHA BaHTaXy Ha MPYXWHi. MaTemMaTU4yHUA MasTHUK, Nepiof KONMBaHb
MaTemMaTU4yHOro MasTHVKa. MepeTBOPeHHS eHeprii Npy rapMoHIYHUX KOMMBAHHAX. BrMyLleHi
MexaHiUYHi KOnMBaHHA. fBuLLe pe3oHaHCy. IMOLWMPEHHA KONUBaHb Y MPYXHUX CepesoBuMLLaX.
[MonepeyHi Ta NO340BXHI XBUAI. [OBXWHA XBU/I. 3B'A30K MDK AOBXWHOK XBWNI, LWBUAKICTIO
T NOLWMpPeHHs Ta Nepiofom (4acToToro). 3BYKOBI XBUNi. LLIBMAKICTbL 3BYKY. N'YUYHICTb 3BYKY Ta
BUCOTa TOHY. IH(pa- Ta yNbTpasByKu.

EneKTpoMarHiTHi KoNMBaHHA i XBUAI. BinbHi efleKTpOMarHiTHi KONMBaHHA B KOMIMBA/IbHOMY
KOHTYpi. [lepeTBOpeHHS eHepril B KONMBa/bHOMY KOHTYypi. BnacHa uyactoTa 1 nepiog
eIeKTPOMArHiTHUX KOMMBaHb. BUMYyLLEHI €NeKTPUYHI  KOMMBAHHA. 3MiHHWUI  eNneKTPUYHNIA
CTpyM. [eHepaTop 3MiHHOro CTpymy. EnekTpuuHuMini pe3oHaHc. TpaHchopmatop. Mepepava
e/IeKTpOeHepril Ha Benuki BifACTaHi. EnekTpomarHiTHe none. EnekTpomarHiTHi XBuni Ta
LUIBMAKICTb X MOLWWNPEHHA. LLIKana enNekTpoMarHiTHUX XBWb. BnacTMBOCTI eNeKTpoOMarHiTHoOro
BMNPOMIHIOBAHHA Pi3HUX Aiana3oHiB.

OnTuKa. MNMpAMONIHINHICTL NOWMPEHHS CBiTNAa B O4HOPIAHOMY cepefoBuLi. LLIBMAKICTL cBiTha
Ta Ti BUMIptOBaHHA. 3aKoHM Big6mBaHHA cBiTNa. [lobyfoBa 300paxeHb, AKi A€ MIOCKe
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A3epKano. 3aKOHW 3a70MMIEHHS CBiTna. AOGCOMOTHWUIA | BiJHOCHWI MOKAa3HUKN 3a/IOM/IEHHS.
MMoBHe Big6vBaHHA. JliH3a. ONTUYHA cuna NiH3n. Popmyna TOHKOT fliH3K. [o6ya0Ba 306paXkeHsb,
AKi [ae TOHKa NniH3a. IHTepdepeHLuis cBiTna Ta 1i NpakTUYHe 3acTocyBaHHA. Oudpakuis csiTna.
OndpakuinHi  rpaTkm Ta TX BUKOPUCTAHHA [AN1S BU3HAYEHHSA [AOBXWHW CBIT/IOBOI  XBWUJII.
[Owucnepcis cBiTna. HenepepBHuii i niHivaTuidi cnektpyu. CnekTpanbHWUiA aHanis. Monspusauis
cBiT/a.

4.2. 3HaHHA

ABuLLa | NPOLLECU: KOMMBaHHA TiNa Ha HUTL Ta MPYXWHI, pe30HaHC, NOLIMPEHHA KONUBAHbL Y
npocTopi, Bif6VBaHHA XBW/b, MPAMONIHIAHE NOLWMPEHHS CBiTNa B OA4HOPIAHOMY CepefoBuLLi,
YTBOPEHHA TiHi Ta MiBTiHI, MICAYHI Ta COHAYHI 3aTEMHEHHS, 3a/I0M/IEHHA CBIT/N1a HA MeXi [4BOX
CepefioBULL,, CKIHYEHHICTb LUBUAKOCTI MOLIMPEHHA CBITNA | pagioXBub TOLLO.

dyHgameHTanbHi gocnign: I Tepua; O. Monosa Ta . MapkoHi; O. Pemepa Ta A. @i30,
T.HOHra, O. ®peHens, |. HotoToHa, I. Mynos Ta B. PeHTreHa.

OCHOBHI MOHATTA: rapMOHIYHI KONMMBAHHA, 3MilLeHHA, aMnnityga, nepiof, vactota i (pasa,
pe30HaHC, NonepeyHi Ta No340BXHI XBUSI, JOBXMHA XBUJI, WBWUAKICTL i NYYHICTb 3BYKY, BUCOTa
TOHY, iH(bpa- Ta YNbTpasBYyK, Bi/IbHi Ta BUMYLLEHI €NeKTPOMarHiTHi KONUBAaHHA, KONMBaNbHWIA
KOHTYP, 3MIHHWIA CTpPYyM, pe3OHaHC, aBTOKO/MBaHHS, aBTOKONMBa/bHa CWUCTEMa, nNepiog
(4acToTa) BINIbHUX €NEKTPOMArHiTHUX KO/MMBaHb B ENIEKTPUUHOMY KOHTYpi, eNeKTPUYHUiA
PE30HaHC, 3MIHHWIA eNEeKTPUYHMIA CTPYM, KoediuieHT TpaHchopMmauii, eneKTpoMarHiTHI XBuni,
OMNTMYHa cuna Ta (OKYC NiH3M, MOKAa3HWUK 3a/I0M/IeHHS; TMNOBHe BiAOMBaHHA, [Xepena
KOrepeHTHOro BUMPOMIHIOBaHHS, iHTepdiepeHLis, audpakuis, gucnepcia, nonspusayisa ceiTna.
IgeanizoBaHi Mofeni: MaTeMaTUYHUIN MaATHUK, ifeanbHUA KONMBaSIbHWUI KOHTYP.

3aKOHW, NPUHLMMKX: PIBHAHHSA He3aTyXatoumX rapMOHIYHMX KOUBaHb, 3aKOH NPSMOAIHIAHOIO
NMOLINPEHHSA CBiT/a B O4HOPIAHOMY CepefloBULLi, He3aneXXHOCTI MOLIMPEHHSA CBITNOBUX MYYKIB,
3aKOHU Bifl6UBAHHA Ta 3a/10M/IEHHS XBW/Ib, YMOBW BUHUKHEHHS IHTEP(EePeHLiHOr0 MaKCMMyMy
Ta MiHIMYMy; npuHUMN [MoireHca.

Teopii: 0OCHOBY TeOpil e1eKTPOMarHiTHOro nons.

lMpakTnyHe 3acToCyBaHHA Teopii: nepegaya eneKTPUYHOT eHeprii Ha BifACTaHb, nepegava
iHpopmauil 3a [OMOMOroH  efleKTPOMAarHiTHUX  XBW/b,  Pafiofiokalisi, BUKOPUCTAHHA
e/IeKTPOMarHiTHOro BUMPOMIHIOBaHHA Pi3HMX [iana3oHiB, 3aCTOCYBaHHA ABULY, iHTepdepeHLil Ta
nonsapu3auii ceitna, BUKOPUCTaHHA NiHIAYATUX CNEKTPIB, CNEKTpasbHUWA aHanis; npuHumMn aii
BMMIpHOBa/IbHUX MpUNagiB Ta TeXHIYHMX MNPUCTPOIB: reHepaTop Ha TPaH3WUCTOpi, reHepaTop
3MIHHOIO CTpyMy, TpaHcthopMaTop, HaWMpoCTilWWiA pagionpuiimMay, OKynspu, oToanapar,
NpoeKLiiHNIA anapart, siyna, MiKpOCKON, CBIT/I0BOZ, CMEKTPOCKON.

4.3. TlpegMeTHi YMiHHA Ta cnocobu HaByanbHOT AiANbHOCTI
BCTYNHWK NOBUHEH YMITK:

* po3ni3HaBaTV NPOSABWN KONUBA/bHUX | XBUNbOBUX (30Kpema CBIT/10BMX) ABULL, i NPOLLeCiB

* Y NpUpOAi Ta IX NpakTUYHe 3aCTOCYBaHHA B TeXHILi, 30KpeMa MOLINPEHHSA MONepeyvHmnXx i
MO3L0BXHIX XBW/Ib, NPaKTU4YHe 3aCTOCYBaHHS 3BYKOBMX Ta Y/IbTPA3BYKOBUX XBU/b Y
TeXHiLi, BUKOPUCTAHHA €NeKTPOMArHiTHOr0 BWMPOMIHIOBAHHA PI3HMX [iana3oHiB,
3aCTOCYBaHHS SIBULY iHTepepeHUiT Ta nonspusayii CBiTNa, BUKOPUCTAHHA NiHINYaCTUX
CMEKTPIB;



* 3aCTOCOBYBaTWM OCHOBHI MOHATTA Ta 3aKOHW [N KOMWUBaNbHOIO PYyXy | XBU/bOBMX
npowecis, GopMynn 18 BU3HAYEHHA (I3MUYHUX BeNUYMH Ta iX OAWHULbL; MaTeMaTUYHI
BUpa3un 3aKOHIB;

* BM3HayaTV MeXi 3aCTOCYBaHHSA 3aKOHIB reOMEeTPUYHOT OMNTUKM;

* MOpIiBHIOBATM OCOONMBOCTI  KO/IMBAaHb Ta XBWIb  PI3HOI  MPUPOLM,  CMEKTPU
BUMPOMIHIOBAHHS Ta MOrNIMHAHHS,;

*  PO3PI3HATW: MONEPeYHi Ta NO340BXHI XBW/i, BUNPOMIHIOBaAHHA Pi3HUX Aiana3oHiB.

BCTYNHWK NOBMHEH PO3B’A3YyBaTU:

* pO3paxyHKOBI 3ajayi, 3acTOCOBYKUYM (QYHKUIOHA/IbHI 3a1eXHOCTI MiX OCHOBHUMM
(I3MYHUMY BEIMYMHAMW, Ha: 3a/1IeXHICTb Nepiofy BNaCHWX KONMBaHb Bif napameTpis
CUCTEMU; 3aKOH 30epeXxxeHHs eHeprii B KOMMBaNbHOMY MPOLLEC; rapMOHIYHI KONMBaHHS,
LOBXMHY XBW/I; 3aKOHU FEOMETPUYHOT ONTUKK, (DOPMY/Y TOHKOT NiH3W; IHTEp(epeHLito
Ta Audpakuito cBiTna;

e 3afjayi Ha aHani3 rpaikis Hesatyxawumx (rapmMoHiYHMX) Ta 3aTyXaluux KOJUBaHb,
3a1eXKHOCTI amnNiTyau BUMYLLEHWX KOMMBaHb Bif, YacCTOTW 30BHILIHLOT NEepioAnYHOT
cunn, 300paXKeHHs Xody CBITNOBMX MPOMEHIB Ha MeXi ABOX NpOo30puX CepefoBuLL;
300paXkeHb, OTPUMaHUX 3a [OMOMOroH N/I0CKOro fA3epKana Ta TOHKOT NiH3W,;

* KOMOIHOBaHI 3afaui, 415 PO3B’A3yBaHHA AKUX BUKOPUCTOBYHOTHCA MOHATTS i
3aKOHOMIPHOCTI Pi3HMX PO3AiNiB (i3unku;

* 3afiaui, AKi nepefbayvaroTb 06POOKY Ta aHasi3 pe3ynbTaTiB eKCNePUMEHTY,
npeacTaBneHnX Ha hoTo abo CXemMaTU4HOMY PUCYHKY.

* CKNafatu nnaH BMKOHAHHA [OCMIAIB Ta EeKCrepuvMeHTIB, Po60TM 3 BUMIPHOBa/IbHUMU
npunagaMmyv Ta NpUCTposiMun, (30Kpema, TiIOM Ha HWUTLI), reHepaTOpOM Ha TPaH3uUcTopi,
TpaHc(opMaTopoMm, [Kepefamu CBITNa, MIOCKUM [3epKasioM, /iH3010, NPO30pPoKo
nsiockonapasenibHoK NIacTUHOK, AN(PaKLinHUMK rpaTKamu.

5. KBAHTOBA ®I3VKA. EJIEMEHTW TEOPIT BIAHOCHOCTI
5.1. TeopeTWYHi BiOMOCTI

EnemeHTn Teopii BigHOCHOCTI. [MpuHuunu (noctynatn) Teopii BigHOCHOCTI ERHWTElHa.
PensaTuBICTCbKNIA 3aKOH [0fjaBaHHA LUBUAKOCTEA. 3B’A30K MiXK Macoto Ta eHeprieto.

CeiTnoBi kBaHTW. INinotesa MNnaHka. Ctana MNMnaHka. KBaHTU cBiTna (hoToHM). POTOEGEKT Ta
Oro 3akoHW. PiBHAHHS EWHWTeNHa ana doToedekTy. 3acTocyBaHHA (POTOE(EKTY B TEXHiL.
Tuck ceitna. Jocnig /lebegesa.

AToM Ta aTomHe fAapo. Aocnig Pesepdoppa. AgepHa mogens atoma. KBaHTOBI noctynatu
Bopa. BUNpoMiHIOBaHHA Ta MOM/IMHAHHA CBiT/IA2 aTOMOM. YTBOPEHHSA NiHIAYacTOro Ccnektpa.
Nasep. Cknag agpa atoma. 13otonun. EHepris 3B'A3Ky aTOMHUX afep. AaepHi peakuii. Mogin agep
ypaHy. AgepHuii peakTop. TepmosigepHa peakuis. PagioakTuBHiCTb. Anb(a-, 6eTa-, ramma-
BUMNPOMiHIOBaHHA. MeToAmn peecTpalil iOHI3yr040ro BUMPOMIHIOBaHHS.

5.2. 3HaHHA
ABnLLa | NPOLECU: pyX enemMeHTapHUX YaCTUHOK Y MPUCKOPOBayaXx, BiAKPUTTA CNeKTpasbHUX
NiHiN, pagioakTMBHOCTI, i30TOMKM, BTpaTa MeTaslaMW HeraTMBHOrO 3apsfgy Mnpu OMNPOMIHEHHI

CBIT/IOM, 3aNeXHICTb €eHeprii ()OTOeNEKTPOHIB Bif 4acTOTWM CBiTNa i He3aneXHIiCTb Big 1Oro
IHTEHCMBHOCTI, AndpakLis (POTOHIB Ta e1eKTPOHIB.

10



dyHpameHTanbHi gocnign: A. CtonetoBa; IN. /lebeaesa; E. Pesepthopaa; A. bekkepens, M. Ta
M. Kiopi.

OCHOBHI MOHATTSA: KBaHTWU CBiTNa ((QOTOHKM), (POTOedeKT, YepBOHA MexXa (POToedeKTy, TUCK
CBiTNMa, i30TOMW, pajioakTMBHICTb, anbga- |1 6eTa-yaCTUHKK, ramma-BUMPOMIHIOBaHHS,
KBAaHTOBMIA  XapaKTep BWUMPOMIHIOBAHHS | MNOFAMHAHHSA CBiTAa aToMamu, iHAYKOBaHe
BUMPOMIHIOBaHHS, MNPOTOH, HEWTPOH, SAepHi CuaW, pagioakTMBHWMIA  po3naj, nepiog
HaniBpo3nafy; €Hepris 3B’A3KY aTOMHUX sf4ep, Ae(eKT Mac, eHepreTMYHUn BUXi4 AAepHUX
peakLiii, NnaHLOrosa afjepHa peakLis, KpUTMYHa maca.

lpeanizoBaHi mogeni: nnaHeTapHa MOAeNb aTOMa, NPOTOHHO-HENTPOHHA MO/ESb Aapa.

3aKOoHW, MPUHUMNK, TINOTe3n: NocTynatyh Teopii BIAHOCHOCTI, 3aKOH 3B’A3KY MK Macow Ta
eHeprieto, 3aKoHN (HOTOe(eKTy, PiBHAHHA ENHWTeAHa AN (oToedeKTy, KBAHTOBI NOCTynaTu
Bopa, 3aKOH pajioakTUBHOro po3nagy, rinotesa MNnaHka.

Teopii: OCHOBM cneuiasbHOI Teopii BIAHOCHOCTI, Teopii (oToe(eKTy, KOPMyCKYNspHO-
XBU/IbOBUIA flyani3m, Teopil 6y40BM aToma Ta afpa.

MpaKTyHe 3aCTOCYBaHHSA Teopii: 3acTocyBaHHS (hoToedeKTy, 6yaoBa i BNaCTUBOCTI aTOMHUX
A4ep, NOACHEHHSA NiHIAYaCTUX CMEKTPiB BUMPOMIHIOBAHHA Ta MOM/IMHAHHSA, 3aCTOCYBaHHA
nasepi., ffepHa eHepreTuka, NPUHLMN AiT BUMIPIOBa/IbHUX NPUNaLiB Ta TEXHIYHMUX MPUCTPOIB:
(hoToenemeHT, hoTopene, niunnbHUK lelirepa, kamepa BinbcoHa, 6ynbballikoBa Kamepa, nasep,
A0EepHUIN peakTop.

5.3. MpegMeTHI yMiHHA Ta cnocobu HaBYalbHOT LiANbHOCTI
BCTYNHMK NOBUHEH YMITU:

po3ni3HaBaTy NPOsABY KBAaHTOBMX ABULL, i NPOLLECIB Y NPUPOAI Ta TX NpaKTUYHe
3aCTOCYBaHHA B TexHili, 30KpeMa (hakTiB, WO NiATBEPMAKYHOTb BMCHOBKM CreyiaibHOT Teopii
BiLHOCHOCTI; fBULY, WO MiATBEPLAXYIOTb KOPMYCKYNAPHO- XBWAbOBWIA Ayani3mM BacTUBOCTEN
CBIT/Ia; BMKOPUCTAHHS 3aKOHIB (DOTOE(MeKTY B TeXHili, METOAIB CMOCTEPEeXeHHSA i peecTpayil
MiKPOYaCTUHOK;
3aCTOCOBYBATV OCHOBHI MOHATTA Ta 3aKOHW CreLianbHOT Teopil BifHOCHOCTI, Teopii
(hoToedhekTy, Teopii 6yLoBM aTOMa Ta a4pa, PopMynn AN BU3HAYEHHSA (DI3UYHUX BEIMUYUH Ta 1X
OAUHWLb; MaTeMATUYHI BMPa3mn 3aKOHIB;
PO3PI3HATW: BUAN CNEKTPIB, pafioaKTUBHOCTI;
MOPIBHIOBATU 0CO6/IMBOCTI TPEKIB MIKPOYACTUHOK Y eIEKTPUYHOMY | MarHiTHOMY MoNsx;
YTBOPEHHA Pi3HWUX BUAIB CMNEKTPIB, 3araibHi 0CO6/MMBOCTI MpoLecis, WO BifOyBaKOTLCA Npw
pajioakTMBHOMY po3nagi f4ep, YMOBW BUHUKHEHHS MaHLIOroBOT Ta TepPMOSLEPHUX peakwii;
npupogy anbha-, 6eta-, ramma- BUNPOMiHIOBaHb;

e CKnafartu nnaH BUKOHaHHSA AOCNIAIB Ta eKCNepuMEHTIB, pO60TY 3 BUMIPHOBa/IbHUMM

npunagaMmy Ta NpUCTPosiMuK, 30Kpema poToeniemMeHTa, (hOTopene;
*  po6WUTKM y3arasibHEHHSA LLOLO BNACTUBOCTEN PEYOBMHM Ta NONS.

BCTYNHMK NOBMHEH PO3B’A3yBaTu:

* pO3paxyHKOBI 3ajadi, 3acToCOBYKOUYM (YHKUIOHA/bHI 3a/1eXHOCTi MK OCHOBHMMM
(Qi3MYHUMKM  BEIMUMHAMM, HA: PENsTUBICTCbKWMIA 3aKOH AO4aBaHHSA  LUBWAKOCTER,
3aCTOCYBaHHA (opMyn 3B’A3KY MK MAacolo, iMMynbCOM Ta eHeprieto; 3acToCyBaHHS
KBAHTOBMX NOCTynaTiB bopa [0 npoueciB BUMNPOMIHIOBAHHA Ta MOMNIMHAHHA eHeprii
aTOMOM; 3aCTOCYBaHHA piBHAHHA EWHWTeHa Ana (DOTOedekTy, CKNafaHHA PIBHAHb
AEepHUX peakLili Ha OCHOBI 3aKOHIB 30epeXXeHHs; pPO3paxyHOoK AedekTy mac, eHeprii

1



3B’A3KY aTOMHUX Afep, eHepreTMYHOro BUXOA4Y AfepHUX peakLiii; 3aCTOCYBaHHS 3aKOHIB
36epeXKeHHa IMMNybCy Ta eHeprii 40 Onucy 3iTKHEHb MIKPOYACTUHOK; 3aCTOCYBaHHS
3aKOHY paflioaKTMBHOIO po3nasy, BU3HayYeHHs nepiofy HaniBpo3nagy;

* 3aflayi Ha aHani3 rpagikis 3MiHW KiNbKOCTI pafioakTUBHUX S4ep i3 YaCOM, EHEPreTUUYHNX
fiarpaM MOrnuHaHHA Ta BUMNPOMIHIOBAHHA CBIiTNa; 3)3ajaui, AKi nepeabdayaroTb
00pobneHHs Ta aHani3 pesynbTaTiB  eKCMepUMeHTY, MoKasaHMX Ha (oTo abo
CXEMATUYHOMY PUCYHKY, 30KpeMa LOA0 BU3HAYEHHS XapakKTepUCTUK efleMeHTapHUX
4aCTUHOK abo faep 3a POTO3HIMKaMM TX TPekiB (30KpemMa B MarHiTHOMYy noni).
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3arafbHOT cepefHboT ocBiTM / T. M. 3acekiHa, [. O. 3acekiH. — K. : YOBL, «OpioH», 2019.
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VI. NIOPALOK MPOBEAEHHA TA KPUTEPIT OLLIHIKOBAHHSA
BCTYMNMHUX BUTTPOBYBAHb

BcTtynHi BunpobysaHHas B HaYKMA  npu BCTyNi Ha HaBYaHHSA 3a cneuiabHUMMK
yMOBaMu MNPOBOAATLCA AUCTAHLINHO 3@ PO3KNajoM, BU3Ha4YeHUM [puitManbHOK KOMICIEHD.

AOITYpieHTW, AONyLleHi [0 CKnagaHHs BCTYMHUX BunpobysBaHb Yy HaYKMA, fKi He
3’ABMANCA ANA NPOXOLXKEHHS BCTYNMHOro BUMNpPo6yBaHHSA BIAMOBIAHO [0 PO3KNagy i He Haganu
[LOKYMEHTA/IbHOIO NiATBEPPKEHHSA MOBAXHOCTI MPUUMHU CBOET HEeABKM, BTpPayalTb NpaBoO Ha
3apaxyBaHHA 3a pe3y/ibTaTaMu BCTYMHOI0 BUNPO6YyBaHHS.

» Cnisbeciga - Ue (opmMa BCTYMNHOro BMNPOOYBaHHA, AKa nepegbayae OLiHIOBAHHA
Mi4roToBMEHOCTI (3HaHb, YMiHb | HABMYOK) BCTYMHUKA 3 KOHKYPCHOro npeameTta
(NpeameTiB) Ta Woro BMOTMBOBAHOCTI, 3a pe3ynbTaTaMu SKOT NPUAMAETLCS
MPOTOKO/IbHE PilleHHS LWOA0 HalaHHA BCTYMHUKY peKoMeHaLil 10 3apaxyBaHHS.
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BCTynHMKK, 5Ki 3a pe3ynbTaTaMu criBbecign He oTpMManu pekomeHAauii 40 3apaxyBaHHA, ane
nojann pasom i3 3adBOK0 NPO BCTYN CepTU(ikaTh HaLiOHANbHOro MY/NbTUNPESMETHOrO TeCcTy
(HMT) 3 KOHKYpPCHUX MNpeAMeTiB 3 pe3ynbTaTaMy He HWKYMMKU 3a nepepbadveHi lMpasunamu
npuiioMy, MatoTb NPaBo 6paTh yyacTb Y KOHKYPCi Ha 3arasibHMX 3acafjax.

Cnisbeciga npu BCTYMi Ha HaBYaHHA 3a Cneuia/ibHUMW yMOBaMu BCTYNny BIAMNOBIAHO 40 n. 5
po3giny VI «[Mpasun npuiiomy Ha HaByaHHA o HaYKMA B 2025 poui» npoBoguTbcsa y
hopMi TecTyBaHHSA abiTypieHTa.

KinbKicTb TecToBUX 3aBfaHb - 20.
TpuBanicTb BUKOHaHHSA TeCTOBUX 3aBAaHb - 30 XBUJINH.

BCcTynHWK, SKWA HafaB npaBWbHI  Bignosigi He MeHwe HiX Ha 10 3aBfaHb
PEKOMEHYETLCS A0 3apaxyBaHHSA 3a pe3ynbTaTamu crisbecign.

3a pesynbtatamm  cniBbecigM  KOMICIED  YXBa/lOETbCA NPOTOKONbHE  PilLeHHS:
«pPeKoMeHyBaTy [0 3apaxyBaHHA» abo «He PeKOMeHAyBaTu A0 3apaxyBaHHsA». [1n1a OTpUMaHHA
pPeKOMeHAaUIT [0 3apaxyBaHHS BCTYMHWK Mae HajaTv MOBHY i MpaBW/ibHY BifnoBiAb He
MeHLLe HiXX Ha 10 NnTaHb TeCTOBUX 3aBlaHb.

Anenayii woo pesynbTaTiB cniBbecif He po3risfarThes.

* YyacTb Yy cniBbecifi BCTYNHUKIB, AKi BCTyNawTb Ha HaBYaHHA 3a creuia/lbHAMU YMOBaMU
BCTyny BiANoBigHO g0 n.n. 6, 7 po3ainy VIII «[paBun npuinioMy Ha HaBYaHHS [0
HaYKMA B 2025 poui», ouiHleTbCA 3a WKanoo 200 6anis A4nd nofanbLluol yyacTi B
KOHKYpCHOMY Bif6opi.

BcTynHe BunpobyBaHHA 3 (i3VKM 3 OLiHIOBaHHAM 3a LWKanoto 200 6anis BifbyBaeTbCs Y (hopMmi
TeCTyBaHHA | nepefbavyae BWMKOHaHHS abiTypieHTOM TeCTOBUX 3aBfaHb, MNPUKNAAU SKUX
HaBeAieHO HIKYe.

KinbKicTb TeCTOBUX 3aBfaHb - 37.
KinbKicTb BapiaHTIiB TeCTOBMX 3aBfaHb - 2.
TpuBanicTb BUKOHAHHSA TeCTOBUX 3aBAaHb - 90 XBUMUH.

Mpuknagn TeCTOBMX 3aBAaHb

1 Bu3HauTe, K 3MiHUTbLCS TUCK ifealbHOro rasy BHacNif0K 3MEHLLIEHHSA MOro 06’emy B 2 pasu i
3MEHLLEHHSA abCONOTHOT TemnepaTypu B 2 pasu.

M A 3MeHWMTbLCA B 2 pasu
M B 36iNbWNTLCA B 2 pasu
0O B 36inbwnTbCs B 4 pasu
MM [ 3MeHWWUTLCA B 4 pasu

2. TMpaBunbHO NPOAOBXITb TBEPMAXKEHHS: NEepeMmillleHHs Tina, Wo o06epTaeTbcs, 3a nepiog
[OPIBHIOE:

M A [0BXWHI Kona
M b paaiycy kona

O B Hymo

M I pgiametpy Kona

13



3. Ha pucyHky B cucTemi koopauHat (V,!) 306paxeHo ™
3aMKHYTUIR UMK 1—2—»3—»1, 3[iAICHEHWUI ra3om cTanoi Mmacu.
BusHauTte, AKMiA BUrNA4 Mac rpaQik LUbOro UMKy B CUCTEMI

KoopauHat (p, V).

MOoPAAOK OUIHKOBAHHA POBOTU
S 33 KOXHY npaBu/ibHY BiANoBiab Y 3aBaaHHAX Ne 1-25 (TecTn) HapaxoByeTbca 1 6an.

Y 3a KOXHY MpaBWIbHO BKasaHy /Ori4yHy mnapy B 3aBfaHHAX No 26-27 (BCTaHOBUTYU
BIAMOBIAHICTb) HApPaxOoBYKETLCA 1 6a.

S 3@ KOXHY MOBHICTIO NpaBW/IbHY BIAMOBIAb Y 3aBAaHHAX Ne 28-37 (umcnosa BifnoBifb)
HapaxoByTbCA 2 6anu.

MakcrManbHa KifbKicTb TeCTOBMX 6asiB 3a NpaBW/ibHI BUKOHAHI 3aBflaHHSA - 55.

ABITYPIEHT BBaXXAETLCA TakUM, LU0 CK/1aB BCTYMHWUIA ICNUT 3 KOHKYPCHOrO npeamMeta «®i3nkay,
AKWo otpumas 10 i BinbLue TecTOBUX BaniB.

Bu3HauyeHHs pe3ynbTaTiB BCTYMHOMO iCNUTY 34iCHI0ETHCA 3a 200-6a1bHOIO LIKaNOoHo.

Tabnuus. MepepaxyHoK y 200-6anbHy LiKany,
BIZANOBIAHICTb TECTOBOro 6Gasy penTUHIOBIl OuiHLi 3a Wwkanot 100 - 200 6anis.

o OujHka 3a o OujHka 3a o OujHka 3a
Tecg;)rllsmm LLIKa/T010 Tecgat?ﬁmm LLIKaJT010 Tecg;smm LLIKaJTOI0
100-200 100-200 100-200
10 100 25 154 40 179
n 106 26 156 41 181
12 112 wl 158 42 182
13 117 °8 160 43 184
14 123 29 162 44 185
1 . 127 30 164 45 186
1 16 131 31 165 46 188
17 134 32 167 47 189
18 138 i 169 48 190
I 19 141 34 170 49 192
S 143 35 172 50 193
21 146 36 173 51 194
22 148 37 175 52 196
150 38 176 53 198
24 152 39 178 54 199
55 200

V. AITOPUTM MPOBEAEHHA ANCTAHLINHOIO BUMNPOBYBAHHA

5.1. BcTynHe BuMNpoOGyBaHHS MPOBOAMTLCA [UCTaHLUiAHO 3 napanesibHOW  OHNaliH-
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MPUCYTHICTIO BCTYMHWKA MNij 4ac MNPOXOMKEHHA icnuTy Ha nnatgopmi Microsoft Teams 3
0060B’A3KOBO YBIMKHEHOIO Kamepoto.

lMoyaToK BCTYMHOro BMNPOOYBaHHA BU3HAYAETHCA PO3KMIaLOM BCTYMHMUX BUMPOOYBaHb.
BCTYNHMK NOBMHEH 3aiiTK Ha nNnaTgopMmy Ta NPONTW npoueaypy igeHTdikayii (NpubansHo 3a
30 XBUNH [0 NoyaTky).

Y pasi noyatky NoBITPAHOI TPMBOIY BCTYNMHUK Mae TePMiHOBO NOBILOMUTU Y/eHIB KOMICIT
B yaTi MS Teams rpynu. lcnut and uboro BCTyMHMKa Oyfe CcKacoBaHO, a Yy BCTYMHWKA
3’ABNAETHCA MOX/IMBICTb CKMACTU iICMMT Y Pe3epBHUIA Yac 3rigHo 3 rpadikom.

5.2. [ns peecTpalii BCTYNHWKa Ha BCTYMHWIA icnuT 6yAe BMKOpWCTaHa MOLITOBA
CKPVHbKA, SIKY BCTYMHMK 3a3Ha4YMB y CBOEMY €/leKTPOHHOMY KabiHeTi BCTYMHMKa.

5.3. BCTynHUK OTpUMYyE 3anpoLUeHHA Ha nNOWTy, BKasaHy npu peecTpauil B
eN1eKTPOHHOMY KabiHeTi BCTynHWKa. AAMmiHicTpauis HaYKMA He Hece BignoBifasbHOCTI 3a
MOMUIIKY B afpeci eNeKTPOHHOT CKPUHBbKM BCTYMHUKA, iKa BUKOPUCTOBYETLCA 415 aBTOPU3aLil.

5.4. MpuiimanbHa KOMicia Aofae BCTYMHMKIB A0 eK3ameHauiiHMX rpyn BignoBigHO [0
nofaHunx 3asB..

5.5. Y feHb nposefeHHs BUNPoOyBaHHA BCTYMHUK LONYyYaeTbCA A0 BifeOKOHMepeHLiT nij
B/IACHMM MNpi3BULLEM, iM’AM Ta iMeHeM NOo 6aTbKOBi MOBHICTIO 3 000B’A3KOBO YBIMKHEHOMO

KaMepoto.

5.6. BCTYMHUK MpoOXOoAWTb ifeHTU(IKaLilo Yepe3 MpeiCTaB/eHHA [OKYMEHTY, SKWi
ohiLiHO NigTBEpAXKYE 0CO0Y BCTYMHMKA.

5.7. BCTynHUK NpoxoanTb BCTYMHE BUMPOGYBaHHA 3 NMOCTINHO YBIMKHEHOK KaMepow. Y
pasi, fAKWO Kamepa OyAe BUMKHeHa, €K3aMeHaljiiHa Komicis He Oyge 6GpaTu Ao po3rnagy
pe3ynbTaty BCTYMHOr0 BUNPOOYBaHHS.

5.8. Tlpn BMHUKHEHHi MUTaHHSA BCTYMHUK MOXe MOCTaBMTW MOro 4yepes yaT 3ycTpidvi abo
Brosioc, «MigHABLUN PYKY».

5.9. MikpodoHM nif yac MPOXOLXKEHHA TeCTyBaHHA OyAyTb BUMKHEHI Ta 3a MoTpedu
BMUKATUMYTbCS YSIEHAMU KOMICIT.

5.10. Mig yac npoBefeHHA igeHTUdIKaLIT BCTYNHMKIB Ta TecTyBaHHA Oyde BifbyBaTuCb
3anuc.

5.11. Pe3ynbTatu BCTYMHOro icnuTy MNpuiiManbHa KOMICi ONpUOAHIOE NPOTAroM A06wu
NiCNs 3aBEPLUEHHS iCNUTY Ha caiTi MpuitManbHOT KOMICiT.

fonoBa npegMeTHOI eK3aMeHaLinHOT KOMICiT P.M. MenbHUK
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