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Bixrop MA3YP
2024p.

MPOI'PAMA CINIBBECIAH
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NiABrOBHX KaTEropiii BCTYNHUKIB
U1 BCTYMY Ha HaB4aHHA 114 3000YTTa cTynens akaiaspa, Ha OCHOBI MOBHOT
3aransHol cepearboi ocBiTH (I13CO) ta HPKS (ocBiTHBO-KBanidikauiiHoro pisHs
MOZIOALIOTO CNELliaNicTa, OCBITHBO-NPOdECciAHOro cTyneHs Gaxosoro MOJOAUIONO
Dakanaepa, OCBITHBOIO CTYMEHA MONOALLOrO Hakanaspa)
A0 BiHHHUBKOTO HALIOHANBHOIO arpapHOTO yHiBepcHTeTY y 2024 poui

Binuuun 2024



CmniBbecina 3 (p13UKH AJi BCTYITHUKIB HA OCHOBI IIOBHOI 3arajibHOI CEPEIHbOI
oceitu (II3CO) Ta HPKS5 (ocBiTHBO-KBami(iKaliifHOTO PIiBHA MOJIOJIIOTO
CIelianicTa, OCBITHbO-MPO(ECITHOTO CTyneHs1 (axoBOro MOJIOAIIOro OakanaBpa,
OCBITHBOIO CTYIE€HS MOJOJALIOro OakanaBpa), sIKy BOHHM NPOXOASATh 3aMICTh
HaIlIOHAIBHOTO ~ MYJBTUIIPEAMETHOTO  TECTY  (30BHIMIHBOIO  HE3aJEKHOIrO
OLIIHIOBaHHA) 3 (I3UKH, MPOBOASATHCSA BIJAMOBIIHO 10 NPOrpaMH 30BHIIIHBOTO
HE3aJIEKHOTO OIL[IHIOBaHHS pe3yibTaTiB HaBYAHHS 3 (i3UKH, 3700yTHUX Ha OCHOBI
MOBHOT 3araJibHOi CepeIHbOI OCBITH, 3aTBEPIXKEHOT HaKa30M MiHICTepCTBa OCBITH 1
Hayku Ykpainu Big 26 uepBHs 2018 poky Ne696 https://mon.gov.ua/npa/pro-
zatverdzhennya-program-zovnishnogo-nezalezhnogo-ocinyuvannya-rezultativ-
navchannya-zdobutih-na-osnovi-povnoyi-zagalnoyi-serednoyi-osviti

IIporpamy miarorysanu: /[xemxyna O.M., Iaunnceka O.M., [Tanamapuyk C.1.

PexomenaoBano 10 BuAaHHsi BueHnoro panorw BiHHHIIEKOTO HaIIOHAJIBHOTO
arpapHoOro yHiBepcuTeTy (IIpoTokoa Bijt «29» Oepesns 2024p. Ne 9)

CXBaJIeCHO HAyKOBO-METOJIUYHOIO KOMici€l0 BIHHHMIIBKOTO HaIllOHAJIBHOTO
arpapHoro yHiBepcuteTy (IpoTokoi Bi «28» Gepesns 2024p. Ne 6)



https://mon.gov.ua/npa/pro-zatverdzhennya-program-zovnishnogo-nezalezhnogo-ocinyuvannya-rezultativ-navchannya-zdobutih-na-osnovi-povnoyi-zagalnoyi-serednoyi-osviti
https://mon.gov.ua/npa/pro-zatverdzhennya-program-zovnishnogo-nezalezhnogo-ocinyuvannya-rezultativ-navchannya-zdobutih-na-osnovi-povnoyi-zagalnoyi-serednoyi-osviti
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HEPEJIIK TA CTPYKTYPA PO3AIVIIB JUCIHHUIIJIITHU

Ha3sga po3ainy, Temu

3HaHHA

IIpeameTHi yMiHHS Ta cOCO0U HABYAIBLHOL
TiSJIbHOCTI

MEXAHIKA

OcHoBu  kKiHeMaTHKH. MexaHiuyHHH  pyX.
Cucrema Bimiiky. BigHocHicTe pyxy. MatepianbHa
touka. Tpaekropis. Imsax 1  mepeMinieHHs.
IBuakicTe. JlomaBaHHs IIBHIKOCTEH.

HepiBnomipauii  pyx. CepemHss 1 MUTTeBa
MIBHJIKOCTi. PIBHOMIpHUIA 1 piBHOIIPHCKOPEHUI PyXH.
[puckopenns. ['padiky 3aNeKHOCTI KiHEMATHYHHX
BeIMYMH  BiJl Yacy TpU  DIBHOMIPHOMY i
PIBHOIPHUCKOPEHOMY pyXax.

PiBHoMipHu#i pyx mo komy. Ilepiom i wacrora.
JlimiitHa 1 KyroBa  mBHAKOCTL.  JloleHTpoBe
IIPUCKOPEHHS.

OcHoBu munamikm. Ilepmmii 3akon HwioToHA.
InepmianbHi cuctemu Bimmiky. IIpuHIAT BiTHOCHOCTI
lanines.

Bzaemomis Tin. Maca. Cwuna. JlomaBaHHS CHIL
Hpyruit 3axon Herorona. Tperiit 3akoH HeroToHa.
I'paBirtartiitai CIHM. 3aKkOH BCECBITHBOTO
TsokigHA. Cuna TsDKiHHA. Pyx Tima mig miero cumm
TsoKiHHSA. Bara Tima. HeBaromicte. Pyx mrygnumx
cynyraukiB. Ilepmia kocmiuna mBUAKICTE. Cum
npyxHocTi. 3akoH ['yka. Cumm teptsa. Koedimient
TepTs. MOMeHT cuiau. YMOBH pIiBHOBAarud Tina.
Bumu piBHOBarw.

3akonu 30epe:keHHs] B MexaHili. [Mmynbc Tina.
3akoH 30epekeHHA IMIynbcy. PeakTuBHHI pyX.
Mexaniyaa pobora. KiHernyHa Ta TmOTEHIiabHA
eHeprisi. 3akoH 30epeXeHHs eHeprii B MeXaHIYHuX
mporecax. [loryxnicte. KoedirieHT kopucHOI i
[IpocTti mexaHi3Mu

Enementn Mexanikm pigmn ta rasiB. Tuck.
3akoH Ilackans anst pigvH Ta rasiB. AtmocdepHuit

SIBuina i mpouecu: pyx, iHepiis, BiIbHE TaiHHS
T, B3aEMOIIS T, ieopmaltis, TIaBaHHS TLT TOIIO.

DyHIAMEHTAIBbHI JocJian: Apximena,
Toppiuemnni, b. ackans, I'. [anines, I'. KaBenaumia.

OCHOBHI TOHSITTS: MEXaHIYHHUNA pPyX, CHUCTEMa
BiUTiKy, MaTepiaibHa TOUKa, TPAEKTOPIsl, KOOPIMHATA,
MEPEMIIICHHS, X, IBUIKICTh, IPUCKOPEHHSI,
1HepIIis, IHEPTHICTh, Maca, CHJa, Bara, MOMEHT CHJIH,
THUCK, IMITYJIbC, MEXaHIYHa pO0OOTa, MOTYKHICTh,
Koeil[ieHT KOPUCHOI JIii, KIHeTHYHA Ta IMOTEHIIiaabHa
EHepris, mepioJ i yacTora.

IneanizoBani Mopgesai: MarepiasbHa — TOYKA,
3aMKHEHa CHCTeMa. 3aKOHH, NMPUHIUIM: 3aKOHU
KIHEMaTHKH; 3aKOHM JuHaMikd HbIOTOHA;, 3aKOHH
30epeKeHHS IMIYIbCYy W eHeprii, BCECBITHHOTO
TsoKinHg, ['yka, [Tackams, ApxiMena; yMOBH piBHOBaru
Ta TUTABAHHS TUT; PUHITUITH: BiTHOCHOCTI [ amimes.
Teopii: OCHOBY KITACHIHOI MEXaHIKH

IIpakTU4YHe 3aCTOCYBAHHSI Teopii: PO3B’s3aHHS
OCHOBHOI 3a/1a4i MeXaHiKH, pyX TUI IiI TI€f0 OAHIET
abo KITbKOX CHUI, BUIbHE MAAiHHS; PyX TPAHCIIOPTY,
CHapSIiB, TUIAHET, IITyYHUX CYMYTHHKIB; PIBHOBaru
tin, KK]I mpocTrx MexaHi3MiB, mepeaada THCKY
piivHaMu Ta Ta3aMu, TUIABAaHHS TiJI, 3aCTOCYBaHHS
3aKOHY 30epeXeHHsI eHepril I Tedii piiuH i ra3iB;
TIPUHIIAI il BUMIPIOBIBHUX TPUIIAJIB Ta TEXHIYHUX
MIPUCTPOIB: TePE3H, TUHAMOMETD, CTPOOOCKOIT,
OapoMeTp, MAaHOMETp, KYJIbKOBUH ITiIIIUITHUK, HACOC,
BaXib, CIONYyYEHI TOCYIUHH, OJIOKH, TIOXHWIIA
TUIOMIMHA, BOJOIMPOBIN, MUTIO3, TiAPaBIIYHUN IIpec,
Hacocu

Ywmitu:

pO3Mi3HABATH TPOSBH MEXAHIYHMX SBHI 1
npoleciB  y TpUpOAl Ta iX TpakTHYHE
3aCTOCYBaHHS B TEXHIIll, 30KpeMa BiTHOCHOCTI
pYXy, PI3HHX BUMIB PYyXy, B3a€MOJIl TiN,
iHepIii, BUKOPUCTAaHHS MallMH 1 MEXaHi3MiB,
YMOB PIBHOBArd, MepeTBOPEHHS] OJJHOTO BUJIY
MEXaHIYHOI €Heprii B IHIIKH TOII10;
3aCTOCOBYBATH OCHOBHI IOHSTTS Ta 3aKOHH,
MPUHITAIY, TPaBUJIa MEXaHIKU, GOPMYIH JUIS
BU3HA4YEHHs (i3MUHUX BEJIMYMH Ta iX OJJUHHULLB;
MaTeMaTU4IHI BUpa3u 3aKOHIB MEXaHIKH;
BH3HAYaTH MEXI 3aCTOCYBaHHSA 3aKOHIB
MEXaHIKH;

PO3PI3HATH pi3HI BUAM MEXaHIYHOIO PyXy 3a
Horo napameTpamu;

PoszB’si3yBaTu:

PO3paxyHKOBI 3amadi, 3aCTOCOBYIOUH
(YHKIIIOHATBH] 3aJEXKHOCTI MK OCHOBHHMH
(GI3MYHAMY BETMYMHAMY, Ha: PIBHOMIPHHUH Ta
PIBHOIIPUCKOPEHHI  TPSAMONIHIAHI  PYyXH;
BITHOCHUI pyX; PIBHOMIpHUH pyX IO KOIY;
PyX TiI mix Ji€ro onmHi€eT a00 KITbKOX CHII, PyX
3B’sI3aHUX TUT; YMOBH PIBHOBaru Ta IUIaBaHHS
TUI; BCECBITHE TSDKIHHS, 3aKoHM HprOTOHA,
I'yka, ITackans,

ApxiMena; 30epexxeHHs IMITYIIbCY i eHeprii;
3a/1a4i Ha aHaJTi3 TpadikiB pyxXy TiT | BA3HAYESHHS
3a HUMH HOT0 TlapaMeTpiB, TOOyAOBY rpadika
3MIHH OJIHI€T BETMYMHM 32 TpaikoM iHIIOT;
3ajauyi, sKi nmepeadavyaoTe 0OpOOKY Ta aHami3
pe3ynbTaTiB €KCHEPUMEHTY, IMOKa3aHHX Ha




TUCK. THCK HEpYXOMOi PiIUHH HA JHO 1 CTiHKH
MOCYyIVHH. ApXiMenoBa cuia. YMOBHU IUIABaHHS

¢oTo abo CXeMaTUYHOMY PHCYHKY;
KOMOIHOBaHi 3a/1a4i, Ui PO3B’I3yBaHHsI SIKUX
BUKOPHCTOBYIOTHCS OHSTTS 1 3aKOHOMIpPHOCTI 3
KiJIBKOX PO3[IiJIIB MEXaHIKHU;

MOJIEKYJISAIPHA ®I3UKA I TEPMOJANHAMIKA

OcHOBH  MOJIEKYJISPHO-KiHETHYHOI  Teopii.
OCHOBHI TTOJIOKEHHST MOJIEKYJISIPHO-KiHETUYHOT Teopii
Ta iX JochigHe OOrpyHTyBaHHA. Maca 1 po3mip
monekyn. Crama Aorazapo. CepenHst KBaapaTH4HA
LIBHJIKICTH TEMJIOBOTO PYXY
MOJIEKY.

Ineansamit ra3. OcHOBHE PiBHAHHS
MOJIEKYJISIPHO-KIHETUYHOI TEOpii 1/1ealIbHOTO Ta3y.
Temmeparypa Ta ii BumiproBanss. [1Ikara abcomoTHIX
TeMIepaTyp.

PiBHsHHS cTaHy imeanpHOro Taszy. I3omporiecu B
raszax.

OcHoBH TepMoaAHMHAMIKHU. TermIoBuil pyx.
BryTpimns eneprisa Ta cmocobu i 3miau. KiUTbKiCTh
Teroth. IluToma TermmoeMHicTh pedoBuHM. PoboTa B

TepMOAWHAMII. 3akoH 30epekeHHS eHeprii B
TEITIOBHX IMpoIecax
(mepmmii  3aKOH TEPMOAWHAMIKH). 3aCTOCYBaHHS

MepIIoro 3aKOHY TEPMOIMHAMIKH JO0 130MpOIIEciB.
AniabGaTHu# TIpoIiec.

HeoGopotHicTs TemnoBux npouecis. [Ipuamm mii
teroBux ABUTYHIB. KoedimieHT KopucHOi il
TEIUIOBOT'O JIBUT'YHA 1 HOr0 MaKCUMasbHe
3HAYEHHS.

BnactuBocti raziB, pimun i TBepaux Timl.
[lapoyTBopeHHsT (BUIApOBYBaHHA Ta  KHUIIIHHSA).
Konpencamis. Ilutoma Teruiora mapoOyTBOPEHHS.

Hacnuena ta HeHacumyeHa mapa, iXHi BIaCTHBOCTI.
BinHocHa BOMOTICTH MOBITPA Ta il BUMIPIOBaHHSL.

[TnaBnenns i TBepaHeHHs Tl IluToma Terora
r1aBieHHs. Ternora 3ropssHHs HaauBa.

SIBuma i mpomecu: OPOYHIBCHKHH PyX, TUQY3is,
CTHCHEHHSI Ta3iB, THCK Ta3iB, MPOIECH TEIIO0OMIHY
(TerIoONpPOBIAHICTh, KOHBEKIIiS, BUIPOMIHIOBAHHS),
BCTaHOBJICHHS TEIJIOBOI PIBHOBAaru, HEOOOPOTHICTH
TEMJIOBUX SIBUIII, arperaTHi NepeTBOPEHHS PEUOBUHH,
nedopmartiss TBEpAMX T, 3MOUYYBAHHS, KallIApHI
SIBUIIA TOIIIO.

dynaamenTadbHi  gocainm: P.  boitma, E.
Mapiotra, XK. Hlapms, XK. 'eit-Jlroccaxa.

OcHOBHiI MOHATTHA: KUIBKICTh PEYOBHHH, CTaja
ABorazpo, MOJSIpHAa Maca, cepenHsl KBaJpaTHdHA
MIBUJKICTh TEIUIOBOI'O PYXY MOJEKYJ, TeMIeparypa,
THCK, 00’€M, KOHIIEHTpAIisl, TYCTHHA, TEIIO0OMIH,
po0oTa, BHYTPIIIHS CHEPTisl, KUTBKICTh TEIUIOTH,
amiabaTHII TIpoIIec, 130mporiecH, MMATOMA
TEMJIOEMHICTh PEYOBUHH, THTOMA TEILIOTA
IIJIaBJICHHS, IMTOMA TEMJIOTa apOyTBOPEHHS, TUTOMA
TEIJI0Ta 3rOPSHHS MajKBa, [IOBEPXHEBA CHEPTis, cuia
[IOBEPXHEBOI'0 HATATY, IOBEPXHEBUHN HATST, HACHUEHA
Ta HEHACHYCHA Tapa, BIJHOCHA BOJOTICTh MOBITPS,
TOYKa POCH, KpHCTamiyHi Ta amopdHi Tina,
aHI30TPOITiT MOHOKPHCTATIB, TPYKHA 1 IJIacTHYHA
nedopmariii, BUIOBKEHHS, MEXaHIYHA HAMPYTa.

IneanizoBani Monesi: igeaJbHUM Tras, iaeajbHa
TEIJI0Ba MAILIHA.
3aKoHM, NPHHIMIIHA TA MeKi IXHBOT0
3aCTOCYBAHHSI: OCHOBHE PIBHSHHS MOJIEKYJISIPHO-
KiHETHYHOI TeOopii, pIBHSHHS CTaHY i1€aJIbHOTO Tra3y,
ra3oBi 3aKOHH, EPIINHA 3aKOH TEPMOANHAMIKH,
PIBHSIHHS TEIUIOBOTO OaJlaHCy.

Teopii: ocHOBU TepMOAMHAMIKH Ta MOJIEKYJISIPHO-

Ywmitu:

pO3Mi3HABATH TPOSBU TEIUIOBHX SBUMI 1
npoleciB  y TMpUpoAl Ta iX TpakTH4YHE
3aCTOCYBaHHS B TeXHIilll, 30Kkpema auQys3ii,
BUKOPUCTAaHHS  CTHCHEHOTO Ta3zy, 3MiHH
BHYTPINIHBOT eHeprii (arperaTHOro craHy
pEUOBMHU), BUIIB  TEIUIOOOMiHY, SBHUINA
3MOYYBaHHSl Ta KANULIPHOCTi, PI3HUX BHUJIIB
nedopmaiiii, BIACTHBOCTEH KpPHUCTATIB Ta
IHIIMX MaTepialiB y TeXHIlI W MPHUPO,
CTBOPCHHSI MaTepiaiB 3 3aJaHAMHA
BIIACTHBOCTSIMH,  3aCTOCYBaHHS  TEIJIOBUX
JIBUTYHIB Ha TPAHCIIOPTi, B EHEPIeTHIN, ¥y
CLITBCBKOMY TOCTIONApPCTBI, METOIH
npodLTaKTHKH 1 OOpOThOU 13 3a0pydHEHHSIM
HaBKOJMIITHHOT'O TIPUPOTHOTO

CEpEeIOBUIIIA;

3aCTOCOBYBATH OCHOBHI TIOHATTS Ta 3aKOHH,
MIPUHIIAIH, TIPaBHUJIa MOJIEKYIISIPHOI (Bi3UKH Ta
TePMOAMHAMIKH, (HOPMYIH JIJIs1 BUHAUEHHS

¢I3MYHUX  BEeMWMYWH Ta iX  OJMHWIIb,
MaTeMaTH4YHI BUpPa3W 3aKOHIB MOIEKYIAPHOL
¢i3uku Ta

TEPMOJTUHAMIKH;

BH3HAYATH MEXi 3aCTOCYBaHHSI 3aKOHIB
MOJIEKYIISIPHOI (Bi3UKH Ta TEPMOINHAMIKH;
PO3PI3HATH: Pi3HI arperaTHi CTaHW PEYOBUHU,
HacCHYEHY Ta HEHaCUUEHY Mapy, KpUCTalliuHi Ta
aMopHi Tina;
Po3B’s3yBaTu:
PO3paxyHKOBI

3a;[aqi, 34CTOCOBYIOYIHN




PiBHSHHS TeIIOBOro OayiaHcy il HAWIPOCTIIIUX
TEIJIOBUX TMPOIIECIB.

[loBepxHuepnii HaTsr piguH. Cuia TOBEPXHEBOTO
HaTAry. 3MouyBaHHs1. KaminspHi sBuia.
Kpucramiyni Ta amopdui Tima. MexaHiuyHi
BJIACTUBOCTI TBepAuX TiN. Buan nedopmarriii. Moayis
IOmnra.

KiHETUYHOI TEOPii.

IMpakTUuHe 3acTOCYBAHHS TeOPii: OKpeMi BUMAIKU
PIBHSHHS ~ CTaHy ifcalbHOTO Trazy Ta  IXHE
3aCTOCYBaHHS B TEXHIlli, BAKOPUCTAHHS CTHCHEHOTO
ra3y Ta TeIJIOBUX MAalllMH, SBUINA AUQY3ii, KHITIHHS
i1 301IbIIEHUM THCKOM, TepMiuHa 00poOKa MeTalliB,
MEXaHIYHi BIACTUBOCTI Pi3HUX MaTepiaiiB Ta
BUKOPHUCTaHHS MPYXHUX BIACTUBOCTEN T Y TEXHIIll
TOIIO; TPUHIMI Jii BUMIPIOBAIBHUX NPUIATIB Ta
TEXHIYHUX TPUCTPOIB: KAJIOPHUMETP, TEPMOMETP,
MICUXPOMETp, TEIIOBa MalllMHa (TEIIOBi JBHTYHH,
napoBa i razoBa TypOiHH).

(GYHKIIOHATBHI 3aJIeKHOCTI MK OCHOBHUMH
GI3UYHUMU ~ BENMMYMHAMH, HA:  PIBHSHHS
MOJICKYJIIPHO-KIHETUYHOI Teopii

iIeanbHOr0 Ta3y, 3B’S3Ky MDK Macomw i
KUIBKICTIO MOJICKYJI; 3aJIeKHICTh THUCKY ra3y
BiJl KOHIIGHTpAIlii MOJEKYJI 1 TeMIlepaTypu;
BHYTPILIHIO €HEPTit0

OJTHOATOMHOT'O Ta3y; 3aJIKHICTh TYCTHHH Ta
THUCKy HACHYeHOI Tapu Bill TeMIeparyp;
PIBHSIHHA CTaHy iJeajJbHOr0 ra3y, Tra3o0Bi
3aKOHU; POOOTY

TEPMOJITHAMIYHOTO TIPOIIECy, TEPIINi 3aKOH

TEPMOJTUHAMIKH; PIBHSHHS TEIIOBOTO
OanaHcy; Ha TIOBEpXHEBI Ta KaIlUIAPHI SBUIIA,
OpyXHY

nehopMaliiro Tijl, BiTHOCHY BOJIOTICTh MTOBITPSI;
3ajadi Ha aHawmi3 rpadikiB i30mporeciB  Ta
moOyIOBYy 1X Y PI3HHX CHCTEMax KOOpAWHAT;
00YHCIIEHHS 3a

rpadikoM 3aJI©KHOCTI THCKY Bim 00’emy;
po0OTH, BHUKOHAHOI ra3oM; aHami3 TpadikiB
TEIJIOBUX  TPOIIECIB;  aHaji3  JiarpaMmu
pPO3TATaHHS METAJIB;

3a/1ayi, sIKi mependavyaroTh 0OpoOKy Ta aHami3
pe3yNIbTaTIB EKCIEPUMEHTY, IO IMOKa3aHO Ha
¢oto abo cxeMaTHYHOMY PHCYHKY;
KOMOIHOBaHI 3aj7adi, s PO3B’A3YBaHHS SKUX
BUKOPUCTOBYIOTHCS TIOHATTS 1 3aKOHOMIPHOCTI 3
KUTPKOX PO3IUTIB  MOJEKYISIpHOi  (hi3HKH,
TEPMOJMHAMIKH Ta MEXaHIKH;

CKJIaJaTH TIUIAH BHKOHAHHS EKCIIEPUMECHTIB,
poOOTH 3 BHUMIPIOBAILHUMHU MpUJIaJaMUA Ta
MPUCTPOSIMH,

30KpeMa  KaJIOPHUMETPOM,
TICHXPOMETPOM

poOMTH y3arajbHEHHs LIOA0 BJIACTHBOCTEH

TEPMOMETPOM,




pPEYOBMH Yy PpI3HUX arperatHUX CraHax;
pO3TalIyBaHHS, PyXy Ta B3a€MOJii MOJICKYJ
3aJIeKHO BiJl CTAaHY PEYOBHHH.

EJEKTPOANHAMIKA

OcHOBU eJIEKTPOCTATHUKHU. EnekTpuuyHuit 3apsi.
3akoH 30epeKeHHS ENeKTPUYHOro 3apsiay. 3aKoH
Kymnona.

Enextpuune none. HampysxeHicTb

ENEKTPUIHOTO MoJist. [IpuHIHI Cynepro3ullii mois.

[poBigHuKu Ta JUCTIEKTPUKH B
ENEKTPOCTATHYHOMY TIOJII.

Pobora enekTpu4HOr0o TONIS TMPH TEepeMilleHH]
3apsay. [loTeHmian i pi3HUIIS TOTSHIAIIB.

Hanpyra. 3B’30K MiX HAaIpyrow i HampyXeHIiCTIO
OJTHOPIJTHOTO EJIEKTPUIHOTO TIOJIS.

Enexrpoemuicts. Konnmencaropwu.

EnexTpoemMHICTh TIIOCKOT0 KOHACHCATOpA. 3’ €THAHHS
KOHJICHCATOPIB.

EHepris eneKTpuIHOTO OIS

3aKkoHM MOCTiiiHOTO CTPyMYy.

Enextpuanuii ctpyM. Y MOBU iCHYBaHHS
enekTpuaHoro crpymy. Cuma crpymy. 3akoH OMa [is
IUTSTHKA Koma. Omip MpOBiTHUKIB.

[TocmimoBHE Ta mapaienbHe 3’ €THAHHS

MpoBigHUKIB. Enexrpopytmiiiaa cuia. 3akon Oma is
MoBHOTO Kona. Pobora i moTyxHicTh

EIIEKTPUYHOro cTpyMy. 3akoH Jxoyns-JleHna.

EnexTpuyHHMii CTPyM y pPi3HUX cepe0BUIIIAX.

Enexktpuunuii ctpyMm y Mertanax. EnekrpoHHa
MIPOBIMHICTh MeTaNiB. 3aIeKHICTh OMOPY METATIB Bif
TemrepaTypu. HaampoBinHICTb.

Enextpuunuii cTpym y po3uMHax i posmiaBax
CNIEKTPONITIB. 3aKOHU €JIEeKTPOMi3y. 3acTOCYBaHHS
EIEeKTPOITI3Y.

Enexrpuunuii crpym y razax. HecamocriiiHuii i
camocTidiHu# po3paau. [IoHATTS mpo mia3my.

SlBuma i mpomecH: EICKTPU3Allis, B3aEMOIISL
3aps/DKEHUX TUI, JIBa BUIM CIICKTPUUHUX 3apsIiB,
BUJIBHI HOCIT 3apsiiB Y MPOBIAHUKAX, TIONISIPU3AIIis
JUENIEKTPUKIB, il CJICKTPUYHOTO CTPYyMY, SIIEKTPOITI3,
TEPMOCJIEKTPOHHA €MICisl, 10Hi3allis ra3iB, MarHiTHa
B3a€EMOIisl, ICHYBAHHS MarHiTHOTO TOJIST 3eMITi,
€JIEKTPOMArHiTHa IHAYKI[IS Ta CAMOIHIYKIIiS TOIIIO.

dyuaamenTaibii nociainu: 1. Kymnona, I'. Owma,
X. Epcrena, A.-M. Ammiepa, M. ®@apanes.
OcHoBHi TOHATTH: €JIIEKTPUYHUN
eJIeMEHTapHUH 3apsil, eJICKTPOCTATHYHE I10JIE,
HaIPYXXEHICTh, JIIHII HampyXeHOCTi (CHUIIOBI JIiHII),
MPOBIMHUKK  Ta  JICNCKTPHKH,  JiCICKTpUYIHA
MIPOHUKHICTh PEIOBUHH, poOOTA CHIT
CIICKTPOCTATUIHOTO TIONISA, TIOTEHITiabHA EHepris
3apsiay B CICKTPUYHOMY IIOJ, TOTEHITIA, PIi3HHIIL
MMOTEHIlIaTiB, Hampyra, eIeKTPOEMHICTh, EHEepris
3apsAHKEHOr0 KOHJIEHCATOpa, CHjla CTPyMYy, OIIip,
eNeKTpOpyIIiiiHa CcHja, HAAMPOBIMHICTh, BaKyyM,
TEPMOCTIEKTPOHHA €MiCisl, BJlacCHA Ta JIOMIIIKOBA
MIPOBITHICTD HaITiBIIPOBITHUKIB, CIICKTPOHHA
MIPOBIHICTh METAIIB, AUCOIIAIIs, XIMITHUT
eKBiBaJleHT, iOHi3amis, pexoMOiHaIlis, TIa3Ma,
HECAaMOCTIHHUI 1 caMOCTIMHHWHA pO3pSAIAN, MarHiTHa
iHaykmis, cuim Awmmepa 1 JlopeHma, warHiTHa
MIPOHUKHICTH, €JIEKTPOMAarHITHA 1HIYKITis,
IHAYKOIHHUH cTpyM, MarHiTHHI 1oTik, EPC iHmyKmii,
€IIEKTPOMArHiTHE TI0JIe, CAMOIHYKITis,
IHAYKTUBHICTb, EPC CaMOIHIYKITii,
MarHiTHOTO MOJIsI.

IneanizoBaHi Moaedi: TOUKOBHIA 3aps/l, HECKiH-
YeHHA PIBHOMIPHO 3apsiKeHa IJIONIMHA.

3apsg,

EHepTis

Ywmitu:

pO3Mi3HABATH  TPOSBH  €JIEKTPOMATHITHHX
SIBHI 1 MPOIIECIB y MPUPOL Ta iX MPaKTUYHE
3aCTOCYBaHHS B TEeXHiIll, 30KpemMa
eNEKTPOCTATUYHUHA  3aXHUCT, BHUKOPUCTAHHS
MIPOBITHUKIB Ta i30JSTOPIB,

KOH/IEHCATOPIB, [ii ENeKTPUYHOTO CTPyMY,
BUKOPUCTAHHS ~ MAarHiTHUX  BJIACTHBOCTEH
PEYOBHHU, EIEKTPOIi3y B TeXHili (JI00yBaHHs
YHCTUX METaiB, rajbBaHOCTET s,
raJbBaHOIIJIACTHKA),

CIICKTPOMATHITIB, €JIEKTPOABUTYHIB, KOTYIIOK
IHAYKTHBHOCTI, KOHJICHCATOPIB;
3aCTOCOBYBATH OCHOBHI TIOHSTTS Ta 3aKOHH,
MPUHLNIK,  T[paBUjia  EIEKTPOJUHAMIKH,
dbopmyiu s BU3HAUCHHS (DI3MYHUX BEIHYHMH
Ta X OMUHUITH; MAaTEMAaTHYHI BHPa3u 3aKOHIB

CIICKTPOIMHAMIKH;
BU3HAYaTH MEXKI 3aCTOCYBaHHS  3aKOHIB
Kymona ta Oma;
pO3pI3HATH: TIPOBINHUKH ¥  MiCIEKTPHUKH,

MONSIPHI ¥ HETOJSIPHI MTIeNEeKTPUKH, BUIU
MarHeTHKIB,

HECAMOCTIMHHUI 1 caMOCTIMHHIA po3psad B
razax, BIIACHy Ta JIOMIIIIKOBY IPOBITHICTh
HAaITIBIIPOBITHHKIB,

MTOPIBHIOBATH BJIACTUBOCTI MATHITHOTO OIS,

€JIeKTPOCTaTHYHOTO Ta BHUXPOBOTO
€JIEKTPUYHHUX I1OJIIB;

Po3B’s3yBaTH:

pPO3paxyHKOBI  3adayi, 110 BHMAarawTh

34aCTOCYBAHHS (I)YHKLIiOHaJ'II)HI/IX 3aJ1€KHOCTEH




Enextpuunuii ctpyMm y Bakyymi.

TepmoenekTpoHHa — eMiCisl.

poMeHeBa TpyOKa.

Enextpuunuii cTpyM y HaIiBIPOBiAHUKAX.

Bnacha Ta  goMilIKOBa  €JIEKTPOIPOBIAHICTD

HaIIBIPOBIHUKIB. 3aIeKHICTh oropy

HAIIBIPOBIHUKIB BiJ TEMIIEPATYPH.

EnexTpoHHO-AipKOBHIA

HamiBrpoBiTHUKOBHIA IO,
MaruiTHe moJie, eJ1IeKTPOMATrHIiTHA iHAYKIIsL.
B3aemopnist crtpymiB. MaruitHe mone. MaruiTHa

inaykitis. 3akon Ammepa. Cuia Jloperia.

MarHsiTHi BIIaCTHBOCTI pe4OBHH. MartitHa

MPOHHUKHICTH. DepoMarHeTnku.

MarHiTHUH MOTIK. SIBUIIE €JIEKTPOMArHITHOT IHAYKIIIT.

3akoH enekTpoMarHitHOl iHmyKIii. [Tpasumo Jlenra.

SIBHIIe caMOIHTYKITii.

IaaykTuBHICTE. EHEpTisS Mar{iTHOTO ITOJISL.

Hion.  EnekrponHO-

nepexi.

3aKoHU, NPUMHIUIH, TPABUJIA, TiMOTE3N: 32aKOHN
30epeKeHHs eIeKTPUIHOTO 3apsny, Kynona, Oma
(s OINSHKE Ta TOBHOTO EJEKTPUYHOTO KOJa),
Ixoynsa-Jlenma, Ammiepa, eeKTpoOIizy,
eNIEKTPOMArHITHOI 1HAYKLii; MPUHIWI CYHEepIO3UIii
SNIEKTPUYHUX TIOJB; TpaBWia CBEpJIMKA (IIPaBOro
I'BUHTA), JTiBOI pyKH, JIeHna; rimore3a Ammepa.

Teopii: oCHOBM KJIacCH4YHOI €IIEKTPOHHOI Teopii,
TEOpii eNeKTPOMarHiTHOTO TOJS.
IMpakTUuHe 3acTOCYBaHHSA Teopii:
BUKOPUCTaHHS €JIEKTPOCTATUYHOIO 3aXUCTY,
I30JIITOPIB T2 MPOBIJIHUKIB, KOHJIEHCATOPIB, Jii
ENEKTPUIHOTO CTPYMY, 3aKOHIB CTPYMY LIS
PO3paxyHKY €IEKTPUYHHUX KiJl, €IEKTPOIIi3y, IIa3MH B
TEXHIIli, BUJIB CAMOCTIHHOTO PO3psNY, PyXy
SIICKTPUYHUX 3apSIiB B €ICKTPUYHOMY 1 MarHITHOMY
MOJISIX, MATHITHUX BIIACTHBOCTEN PEYOBHUHU TOIIO;
MIPUHITUT i1 BUMIPIOBAIBHUX TIPHJIAJIIB T4 TEXHITHUX
MIPUCTPOIB: EIEKTPOCKOII, EIIEKTPOMETP, KOHAEHCATOD,
JoKepena cTpyMmy (aKyMyJIsaTop, TadbBaHITHII
CIICMEHT, TeHepaTop), CIIEKTPOBUMIPIOBATBHI
npuigaan  (ammepMerp, BOIBTMETP),  CIIOKHBAdi
CTpyMy (IBUTYHH, PE3HUCTOp, eNeKTpOHArpiBajIbHI
TIpUJIaIH, TUTABKI 3aTI00DKHUKH, PEOCTaTH),
eIIEKTPOHHO-TIPOMEHEBAa TPYOKa, HAMIBIPOBIIHUKOBI
MIPWIAJN, EIEKTPOMATrHITH, TYIHOMOBEIIb,
eNEeKTPOIMHAMIYHUN MIKpO(OH.

MK OCHOBHUMH

GI3MYHUMHE  BETMYMHAMH, HA: B3a€EMOJIIO
TOYKOBUX 3apsAiB (3aCTOCYBaHHS 3aKOHY
Kynona);
HaNpPyXeHICTh
MPOBITHOT
KyJi, MIPUHIIUT CYNepIOo3uILil; iy
ENIEKTPUYHOTO TIOJISl Ha 3apsiJl; eIIeKTPOEMHICTD
IUIOCKOTO KOHJIEHCATOopa, 3’€IHaHHS
KOHJICHCATOPIB, EHEPTit0 3apsHKEHOT 0
KOHJICHCATOPAa; PO3PaXyHOK EINEKTPUYHHX Kl
(y T.4. 3MilmIaHUX 3’€JHAHb IMPOBIIHUKIB) i3

T10JIA TOYKOBOI'O

3apsany,

BUKOpUCTaHHSIM  3akoHiB Owma; pobory,
MOTY)KHICTh Ta TEIUIOBY Jif0
SNEKTPUYHOTO CTpyMY; MPOXOJKECHHS

CIIEKTPUYHOTO CTPYyMy HUepe3 eNeKTPOIIITH;
BU3HAYCHHS HANpsAMYy Ta MOAYIS BEKTOpa
Mar”iTHOI 1HIYKITii; cHIW AwmIepa, CHIH
Jlopenmnia, EPC iHmyKIIii B pyxoMHux
MPOBIMHUKAX, Ha 3aKOH EJIEKTPOMAarHiTHOL
mayknii, EPC  camoinaykmii, eHeprito
MAarHiTHOTO ITOJISl IPOBIAHUKA 31 CTPYMOM;
3a7a9i Ha aHami3 TpadidHOro 300pa)KeHHS
€JIEKTPOCTaTUYHOI'0 T4 MArHITHOIO MOJIIB,
3acToCcyBaHHs 3akoHy OMa, 3aJIeKHOCTI Oropy
METaJIeBOr0 IMPOBITHUKA Ta HAMIBIPOBIIHUKA
BII

TeMIepaTypH,
XapaKTEepPUCTUKY Ji0/a;
3a/1ayi, sKi mependavyaroTh 0OpOOKy Ta aHami3
pe3yabTaTiB  eKCIIEPUMEHTY, TOKa3aHuX Ha
(hoTo 200 cXeMaTHYHOMY PUCYHKY;
KOMOIHOBaHI 3ajadi, IS PO3B’S3YBaHHS SKUX
BUKOPHUCTOBYIOTHCS TIOHSTTS 1 3aKOHOMIPHOCTI
3 MeXaHiKH, MOJNeKyIsIpHOl (i3uku Ta
eNEeKTPOANHAMIKH;

BOJIbT-aMIIEPHY




CKIaJaTH TIUIaH BHKOHAHHS EKCIIEPHMEHTIB,
poOOTH 3 BUMIPIOBAILHUMHU MpUJIaJaMd Ta

MIPUCTPOSIMH,
30KpeMa  EJIEKTPOCKOMOM, EIEKTPOMETPOM,
KOHJCHCATOPAMH,  JDKEpelaMH  CTPyMY,
MEPETBOPIOBAYAMH CTPYMY, MPHIIATAMH IS
BHUMIPIOBaHHS XapaKTEePUCTHK CTpyMY,
CIOKMBAYaMU  CTPYMY, €IE€KTPOMAarHiToM,
COJICHOIJIOM;

poOMTH  y3arajbHGHHS  IOJ0  HOCIIB

EIIEKTPUIHOTO 3apsi/ly B PI3HUX CEPEOBUINAX;
MarHiTHUX
BJIACTUBOCTEH PI3HUX PEUYOBHH.

KOJIMBAHHA 1 XBUWJIL OIITUKA

MexaHiuHi KOJMBaHHA i XBWJII.
KonuBanpuuit pyx. BinpHI MexaHIYHI KOJWBaHHSL.
IapmoHiuHiI KOMWBaHHS. 3MIMEHHS, aMILTITY/1a,
mepion, yactora 1 ¢a3za TapMOHIYHHMX KOJHBAHb.
KonuBaHHs BaHTaXXy Ha TNpyXHHI. MaTeMaTHIHHA
MAasTHUK, IepioJl KOJIMBaHb MaTEMaTHYHOI'O
MasTHUKA. [lepeTBOpeHHsT eHeprii MpHu TapMOHIYHHUX
KOIIMBaHHIX. BuMyimeHi MexaHIUYHI KOJTHBaHHSL.
SIBuiLe pe3oHaHCy.
[ommpeHHs KOMMBaHb Y IPYXHUX
cepemoBumiax. Ilomepedni Ta TO3MOBXKHI XBHII.
JoBxrHa XBWIl. 3B'SI30K MDK JOBXKHHOI XBHIII,
MIBUAKICTIO 11 MOMIMPEHHS Ta MepiogoM (4aCTOTOIO).
3BykoBi xBuiti. lIIBuaKiCTh 3ByKY. [ 'yaHICTH 3BYKY
Ta BUCOTa TOHY. [Hdpa- Ta ynbTpa3ByKH.
EnexTpomardiTHi ko1uBaHHs i XBUIL.
BinbHi enekTpoMartiTHi KOJMBaHHS B KOTUBAJIHHOMY
koHTypi. lleperBopeHHsI eHeprii B KOJMBaJIbHOMY
KOHTYpi. BracHa wacToTa i mepios elneKTpoMarHiTHUX
KOJIUBAHb.
Bumymieni enekrpuyHi KONMMBaHHA. 3MiHHHH
CNEeKTPUYHUN cTpyM. ['eHepaTop 3MIHHOTO CTpPyMY.

SlBumna i mpouecH: KOJIMBaHHS TijIa HA HUTII Ta
NpY)XHHI, pE30HAaHC, TIOMHPEHHS KOIWBaHb Y
MpPOCTOpi,  BiNOMBaHHS  XBWJIb, HPSAMOJIHINAHE
MOIMMPEHHS CBiTJIa B OXHOPIMHOMY CEPEAOBHIIII,
YTBOPEHHS TiHI Ta TIBTiHI, MICSYHI Ta COHSYHI
3aTeMHEHHSI, 3aJIOMJICHHS CBITJIa Ha MEXi ABOX
CEPEIOBUI, CKIHUYCHHICTh IIBHUIKOCTI ITOIIHPEHHS
CBITJIa 1 paliOXBHJIb TOIIIO.

dynaamenTanabHi gociainm: I'. I'epria; O. IlomoBa
ta . Mapkoni; 1. Herotona, 1. ITymrost Ta B. Pentrena.
OCHOBHI MOHSATTS: TAPMOHIYHI KOJTHBAHHS,
3MiIIeHHs], aMILTITyJa, Tepion, dYactora 1 a3sa,
pE30HAHC, TOMIEPEYHi Ta TO3/IOBXKHI XBWII, JTOBKHHA
XBWJII, MBUAKICTH i TYYHICTb 3BYKYy, BHCOTa TOHY,
iH(pa- Ta yIpTPa3ByK, BUTbHI Ta BUMYIIEH]
eIIEKTPOMArHITHI KOJMWBAHHS, KOJIWBaJbHUNA KOHTYD,
3MIHHH CTPYM, PE30HAHC, aBTOKOJIMBAaHHS,
ABTOKOJIMBAJIGHA CHUCTEMA, Tepiof] (4acToTa) BUTHHUX
EIIEKTPOMArHITHUX KOJHBaHh B  EIEKTPUYHOMY
KOHTYDI, ENeKTPUYHUI PE30HAHC, 3MIHHUIA
eIIEKTPUYHUN CTpyM, KoedilieHT TpaHchopMariii,
eNIEKTPOMArHiTHI XBWJI, ONTHYHA CcHiia Ta (OKYC

Vwmitu:

pO3Mi3HABaTH  TPOSBH  KONWBAJIBHUX 1
XBHJILOBUX (30KpeMa CBITJIOBHX) SIBHII 1
MpoIeciB  y TpUpOAI Ta iX MpaKTHYHE
3aCTOCYBaHHS B TEXHIIll, 30KpeMa TIOITHPECHHS
MTOTIEPEYHUX 1 TIO3IOBXKHIX XBHJIb, TPAKTHIHE
3aCTOCYBaHHSI 3BYKOBHUX Ta YIbTPa3BYKOBHX
XBUJIb y TEXHIII, BUKOPHCTAaHHS
CIICKTPOMAaTrHITHOTO BUIIPOMIHIOBaHHS Pi3HUX
Jliama3oHiB, 3aCTOCYBaHHS SIBHII]
iHTepdepeHii  Ta  monsApw3aiii  cBiTia,
BUKOPHUCTaHHS JIHIHYaCTUX

CIEKTPIB;

3aCTOCOBYBaTH OCHOBHI TIOHSTTSA Ta 3aKOHH
JUIS  KONUBAJIBHOTO PyXy 1 XBHJIBOBHX
porieciB, hOpMyYIH IJ1sl BU3HAYSHHS (Qi3UIHAX
BEJIMYMH Ta iX OJWHUIIb;, MATEMATUYHI BUPA3H
3aKOHIB;

BHU3HAYATH MEXI 3aCTOCYBaHHS
TEOMETPUYHOT ONTHKH;
MOPIBHIOBATH OCOOJMBOCTI KOJMBAaHb Ta XBHIIb
pi3HOi IPUPOAM, CIIEKTPU BUIIPOMIHIOBAHHS Ta

3aKOHIB




Enextpruunuii pesoHaHc.

Tpancdopmatop. Ilepenaua enekrpoeHeprii Ha
BEJIMKI BiJCTaHI.

EnextpomarnitHe mone. EnmekrpomarniTHi XBHII
Ta MWBUAKICTH 1X momupeHHs. [lkana
CIIEKTPOMAarHiTHUX XBUJIb. BiactuBocTi
ENEeKTPOMAarHITHOTO BUTIPOMIHIOBAHHS
Jiara3oHiB.

OnTuka. [IpsMoNiHifHICT TOIMMPEHHS CBITJIA B
onHopigHOMy cepenoBuiii. IlIBuakicte cBiTna Ta ii
BHUMIPIOBaHHSI.

3akonu BinOuBanHs cBiTiia. [Io0y10Ba 300pakeHsb,
SIK1 JIa€ TJI0CKE A3EPKaJIo.

3aKoHM 3aJOMJICHHS CBITJIA.
BIJHOCHHI1 IMOKAa3HUKHU 3aJIOMJIEHHS.
BiIOMBaHHSL.

Jlinza. OnTrgHa cwia JiH3u. DopMmyrna TOHKOI
ninzu. [To6ymoBa 300pakeHb, Ki 1a€ TOHKA JIiH3a.

Iatepdepenttis  cBitma Ta il MpakTHYHE
3aCTOCYBaHHL.

Hudpakmis cBitna. dudpakxiiiiHi rpaTkd Ta iX
BUKOPUCTAHHS JUIS BU3HAYCHHSI JIOBXXHHHU CBITIOBOT
XBUIL

Hucnepcis cpitna. HemepepBHuit 1 miHiHYaTHI
criekTpu. CrieKTpaabHUI aHaTi3.

[Nonsipuzaris ciTia.

pi3HUX

AOCOIIOTHHHA 1
IloBHe

JH3HW, TOKAa3HWK 3aJIOMJICHHS;, TOBHE BiJOMBaHHI,
JDKepera KOrepeHTHOT0 BUIIPOMIHIOBAaHHS,
iHTepdepenuis, audpaxiis, TUcIepcis, MoIsipU3alis
CBITTIA.

IneanizoBani Moaesi: MaTreMaTHYHHN MAasTHUK,
iZicabHUIM KOJUBAJIBHUN KOHTYP.
3aKkoHM, NPUHIUIMA: PIBHAHHSA HE3aTyXaluuXx

TFapMOHIYHUX KOJIMBaHb, 3aKOH NPAMOJIIHIHHOTO
MOUIMPEHHS CBITJIA B OJIHOPIIHOMY CEpPEIOBHILI,
HE3aJISKHOCTI OUIMPEHHS CBITJIOBUX MYYKIB, 3aKOHU
BiMOMBAHHS Ta  3aJOMJICHHS  XBWJIb, YMOBH
BUHHUKHEHHS 1HTep(EepeHIIIHHOr0 MaKCHMyMY Ta
MiHiMyMYy; ipaHTHI [ folireHca.

Teopii:

OCHOBH TeOpii elekTpoMarHitHoro mnoiist. [IpakTuune
3aCTOCYBAHHS Teopii: mepeaada eneKTPUIHOI eHepril
Ha BIJICTaHb, IIepeaada

iH(hopMaIlii 3a JOIMOMOr 0k €JICKTPOMArHiTHUX XBUJIb,
pazionoKarlisi, BHKOPHUCTAaHHS EJICKTPOMArHITHOT'O
BHUIIPOMIHIOBAHHS PI3HUX Jialla30HIB, 3aCTOCYBaHHS
SBUI  iHTepdepeHIii Ta momsIpu3aliii CBITIA,
BHKOPUCTAHHS JTIHIMYATHX CHEKTPIiB, CHEKTPAbHHMA
aHais;

TIPUHITATI Tii BUMIPIOBATBHUX MPUJIATIB Ta TEXHITHUX
MIPUCTPOIB: TEHepaTop Ha TPAH3UCTOPi, TEHEepaTop
3MIHHOTO CTPYMY, TpaHc(opMaTop, HAUTIPOCTIMINI
pamionpuiiMad, OKyIsIpH, (hoToamapat, MPOSKIiHHII
amapar, JIyIa, MiKpOCKOII, CBITJIOBO/I, CIIEKTPOCKOII.

MOTTIMHAHHS;
PO3PI3HATH: TOMEPEYHI Ta IO3IOBXKHI XBHWII,
BUITPOMIHIOBaHHS PI3HUX JiaNa3oHiB;
Po3B’s3yBaTH:

PO3paxyHKOBI 3a/ayi, 3aCTOCOBYIOUH
(GYHKIIOHANBHI 3aJIKHOCTI MK OCHOBHUMH
GI3UYHUMHE  BeTMYMHAMY, HA: 3aJIeKHICTh
nepioy BIACHUX KOJIMBAHb BiJl MapamerpiB
CHUCTEMH;, 3aKOH 30epexeHHs eHeprii B
KOJINBAJILHOMY npotieci; rapMOHIYH1
KOIIMBAHHS,  JIOBXHHY  XBHII;  3aKOHH
TEOMETPUYHOI ONTUKH, (OPMYyTy TOHKOL
TH3M; IHTEpEPEHIIito Ta

TG PaKIIio CBITIIA;

3aj]a4i Ha aHai3 TpadikiB HE3aTyXaKUHX
(rapMOHIYHHX) Ta 3aTyXaluUWX KOJIHMBAaHb,
3QJIKHOCTI aMILTITYIN BUMYIIICHUX KOJIMBaHb
BiJl YaCTOTH 30BHINIHBOI TMEPIOTUIHOI CHIIH,
300pa)K€HHS XOMy CBITJIOBHX IIPOMCHIB Ha
MEXI1 JIBOX TIPO30PHX

CepelIoBHII, 300pa’keHb, OTPUMAHHX 3a
JIOTIOMOT'00  TIJIOCKOTO  JI3epKajia Ta TOHKOL
JIIH3H;

KOMOIHOBaHI 3aj7adi, 151 PO3B’A3YBaHHA SKUX
BUKOPUCTOBYIOTHCS TIOHSTTA 1 3aKOHOMIPHOCTI
pi3HUX pO3ALTIB (i3UKH;

3a/1ayi, sKi mependavyaroTh 0OpoOKy Ta aHami3
pe3yJbTaTIB EKCIIEPUMEHTY, MPEICTaBICHUX
Ha (poTo 200 cXeMaTHYHOMY PHUCYHKY;
CKIajaTH IUIaH BUKOHAHHS JOCHIIIB Ta
EKCIIEPUMEHTIB, POOOTH 3 BUMIPIOBAIEHUMHU
NpWIaIaMA Ta TPUCTPOSMH, (30KpeMa, TiJIoM
Ha HUTIN), TEHEPaTOpOM Ha TPAH3UCTOPI,
TpaHchopmaTopoM,  JDKepenamMH  CBiTIIa,
TUTOCKUM J3€pKaJIoM, JIIH3010, TPO30POI0
TJIOCKONapaselbHOI0 TIACTHHOIO,




| JUQpakIifHUMHI IPaTKaMU.

KBAHTOBA ®I3UKA. EJEMEHTHU TEOPII BIITHOCHOCTI

EaemenTn Teopii BiTHOCHOCTI. IIpuHuunnm
(mocrynatu) Teopii  BigHOocHocTi  ElfHmTeliHA.
PenatuBICTCHKUI 3aKOH [OOJABAHHS IIBHIKOCTEH.
B3aeM03B’s130K Macu Ta eHeprii.

CeitioBi kBanTn. [inoresa Ilnanka.
[Tnanka. Keantu cBitia (¢poroHn).

doroedpekr Ta  HWOro  3akoHU.  PiBHSHHS
Eitnmreiina s oroedexry.  3acTocyBaHHS
¢doroedexTy B TEXHIlli.

Tuck csitna. Jlocmin Jlebenena.
ATOM Ta aTOMHe Spo.

Hocmin Pesepdopna. Snepna Momenb aroma.
KsanToBi mocrynatu bopa. BumpomiHroBanHs Ta
MIOTJIMHAHHSA CBITJIa aTOMOM. Y TBOPEHHS
JiHigacToro crekrpa. Jlazep.

Ckmaxg sapa aroma. I3oromm. Emepris 3B s3Ky
atoMHUX snep. Snxepri peakii. [lomin smep ypaHy.
Snepunii peaktop. TepMosiaepHa peaxitis.

PamioaktuBHICTE.  Anbda-, Oera-,
BUIIPOMIHIOBaHHSA. MeToan peecTparrii
10HI3yI0YOT0 BUIIPOMIHIOBaHHSI.

Crama

raMma-

SIBuIna i mpouecu: pyx eleMEHTapHUX YaCTHHOK Y
NPUCKOPIOBAYaX, BIAKPUTTA CIHEKTPAILHUX JIiHIH,
paJioaKTUBHOCTI,  130TOIK, BTpaTa  MeTallaMU
HETaTMBHOTO 3apsily IpH ONPOMIHEHHI CBITJIOM,
3aJICKHICTh €Heprii (OTOCIEKTPOHIB BiJl YaCTOTH
CBiTJIa 1 HE3aJEKHICTh BiJ HOro IHTEHCHBHOCTI,
Jdpaxiiisi OTOHIB Ta €JIEKTPOHIB.

dynnamenTaibui aocainm: A. Cromerora; II.
Jle6enena; E. Pesepdopna; A. bekkepers.

OcHOBHi MOHATTS: KBaHTH CBiTIA ((OTOHM),
(doroedekT, uepBoHa Mexa horoedekTy, THCK CBITIIA,
130TOIH, Pai0AKTUBHICTh, anb(a- i OeTa-4aCTHHKH,
ramMMa-BUIIPOMIHIOBAHHSI, KBAHTOBHI XapakTep
BHUIIPOMIHIOBaHHS 1 TIIOTJIMHAHHS CBITJIa aTOMaMH,
IHIYKOBaHE BUIPOMIHIOBaHHS, IIPOTOH, HEUTPOH,
SIEepPHI CWJIM, pafioaKTHBHUN  pO3Maj, Tepion
HaIIBpO3MaTy; CHEPTisl 3B’ 3Ky aTOMHUX SICP,
neeKT Mac, CHePreTHUHUN BUXIM SIEPHUX PEakKilii,
JIAHITIOTOBA SIJIEPHA PEaKIisi, KPpUTHYHA Maca.
IneanizoBani Mojesi: TuTaHerapHa MOICTH aToOMa,
IIPOTOHHO-HEHTPOHHA MOJENb S/IPA.
3aKoHM, MPUHIHUIM, TiMOTe3W: IOCTYIATH TeEOpii
BiTHOCHOCTI, 3aKOH 3B 513Ky MDXK MacOIO Ta €Hepriero,
3axoHU (hotoedekry, piBHIHHA EifHIITeHA U151
tdoroedexTy, KBaHTOBI mocTynmatu bopa,
PamioaKTHBHOTO po3Many, Trimoresa [Inanka.
Teopii: ocHOBM criemianbHOI Teopii BiAHOCHOCTI,
Teopii  ¢oroedexTy, KOPIMYCKYISIPHO-XBHIbOBUI
Ilyaji3M, Teopii OyZ0BU aToMa Ta sJpa.

IIpakTHyHe 3acTOCyBaHHSI TeOpii: 3aCTOCYBaHHS
tdhoroedexTy, OymoBa i BIACTUBOCTI aTOMHHX sEp,
MOSICHEHHS JIHIMYACTUX CIIEKTPIB BHUIIPOMIHIOBAHHS
Ta MOTJIMHAHHS, 3aCTOCYBaHHS JIa3epiB, sIepHA

€HEepreTvKa, MPUHLUN Aii BUMIPIOBAJBHUX MPUJIaiB

3aKOH

Ywmitu:

poO3Mi3HaBaTH MPOSBH KBAaHTOBUX SBUI 1
NpoleciB y TPUPOAI Ta iX MpakTHYHE
3aCTOCYBaHHS B TEXHilli, 30KpeMa (aKTiB, MIO
MiITBEP/KYIOTh BUCHOBKH CIICIialIbHOT Teopii
BITHOCHOCTI;  SBUI, 110 MiATBEPIXKYIOTh
KOPITYCKYJISIPHO-XBUIILOBUH JlyautizMm
BJIACTUBOCTEH CBITJIa; BUKOPHCTAHHS 3aKOHIB
doroedekTy B TEXHIlll, METO/IiB
CIIOCTEPEXEHHS 1 peecTpalii MIKpOJaCTHHOK;

3aCTOCOBYBaTH OCHOBHI IOHSATTS Ta 3aKOHHU
cremiajgpHoi  Teopil  BIAHOCHOCTI,  Teopil
doroedekTy, Teopii OymoBH aroma Ta sjpa,
dbopMyiH 111 BU3HAYCHHS (I3MYHAX BEITHYHH
Ta iX OMUHUITH; MAaTEMaTUIHI BUPa3U 3aKOHIB;

PO3PI3HATH: BUIIN CIIEKTPIB, paiOaKTUBHOCTI;

MOPIBHIOBATH 0COOMBOCTI TPEKIB
MIKPOYACTHHOK Y
CIIEKTPUYHOMY 1  MAarHiTHOMY  TOJSX;

YTBOPEHHS DPI3HUX BUIIB CIEKTPIB, 3arajbHi
0COOJIMBOCTI TMPOIIECIB, IO BiIOYBalOTHCA TIPU
pamioaKTHBHOMY  pO3Maai  simep,  yMOBH
BUHUKHEHHS JIQHIFOTOBOT Ta TEPMOSICPHUX

peakiiif; mpupomy anbda-, Oera-, Tamma-
BHUIIPOMIHIOBaHb;

Po3B’s3yBaTu:

PO3paxyHKOBIi 3amadi, 3aCTOCOBYIOUH

(YHKIIOHANBHI 3aJEXHOCTI MK OCHOBHUMH
(I3MYHUMY BETMYNHAMU, HA: PEISITUBICTCHKUN
3aKOH JI0JIaBaHHS IMIBUAKOCTEH, 3aCTOCYBaHHS
(hopMyI 3B’ 13Ky MK Macoro,

IMITyTbCOM ~ Ta  €HEpri€l0;  3aCTOCYBaHHS
KBAaHTOBHX TIocTynaTiB bopa o mporecis
BUINIPOMIHIOBAaHHSl Ta TOIJMHAHHS eHeprii




Ta TEXHIYHUX TMPHUCTPOIB: (oToelIeMeHT, (hoTopere,
OPUCTPOIB ISl peecTpalii 3apsDKEHUX YacTHHOK,
nasep, sAEpHUN peaxkTop.

aTOMOM; 3aCTOCYBaHHsI piBHsHHS EiHmTeiiHa
it poToedekTy, CKIaaaHHs PIBHIHD
SJIGPHUX  PEaKIii Ha OCHOBI  3aKOHIB
30epeKEHHsI; pO3paxyHOK JedeKkTy Mac,
EHeprii 3B’s13Ky aTOMHUX SiIep, CHEPTeTUIHOTO
BUXOJIY SZICPHUX PEAKIIil;

3aCTOCYBaHHS 3aKOHIB 30€peKEHHsI IMITYJIbCY
Ta eHeprii JI0 onucy 3ITKHEHb MIKPOYaCTHHOK;
3aCTOCYBaHHS 3aKOHY  PaIiOaKTHBHOTO
po3maay, BU3HAYEHHsI [1epioly HaiBpO3Nay;
3aj]a4i Ha aHai3 TpadikiB 3MiHU KUTBKOCTI
pamioaKTUBHUX SJIEp 13 4aCOM, CHEPreTHYHHMX
JiarpaM TIOTJIMHAHHST Ta BUIIPOMIHIOBaHHS
CBITTA;

3ajadi, sKi rependavaoTh OOpPOONEHHS Ta
aHaIi3 pe3yibTaTIB EKCIIEPUMEHTY, TIOKa3aHUX
Ha (oTo 200 CXeMaTHYHOMY PHCYHKY, 30KpeMa
10/10 BU3HAYCHHS XapaKTePUCTUK
CIEMEHTapHUX 4YacTHHOK abo sjep 3a
dborozHiIMKaMu X TpekiB  (30KpemMa B
Mar"iTHOMY TOJi);

CKJa/laTh IDIaH BUKOHAHHA [IOCHINIB Ta
EKCIIEPUMEHTIB, POOOTH 3 BHMIPIOBaILHUMHU
npuiajaMd  Ta  TPUCTPOSMH,  30KpeMa
dotoenemenra, goroperne;

pOOUTH y3aralbHEHHS MIOAO0 BIIACTHBOCTEH
PEYOBHHU Ta TIOJIS.




Cnmcox peKkOMeHI0BAHOI JiTepaTypu

1. boiiko B.B., TI'ymentok .0., Mamora M.B., Yopniit B.Il. ®i3uxa.
HaBuanbHuil nociOHUK ajs ciyxadiB miarotopunx kypcis HYbBill Ykpainu, aGiTypieHTiB,
mo rorytotbea 10 3gaui 3HO 3 mpeamery «(dizukay, caMOCTiiiHOI poOOTH CTYIEHTIB
THXKEHEPHUX cleniaibHOCTeH 3aknaaiB Buioi ocBitu: K.: Bunasuunrso “Jlipa-K”, - 2022.
— 630 c.

2. boiiko B.B., I'ymentok A.0., Yopniit B.I1.. Mamtora M.B. ®i3uka.: nociOHUK
st cryxadiB miaroroBunx kypeiB HYBill Ykpainu. K.: Bugasu. uentp HYbBill Ykpainu.
2021.416 c.4

3. [Toroxux M. 1., [1ak A.O., Kynpisaoa JI.B. Mexanika. MonekynspHa ¢i3uka
Ta TepMoAuHamika. Ejxexrpocratuka: NpakTU4H1 3aBJaHHs JUIsl CAMOCTIMHOT pOOOTH:

4, HaB4yasibHUM nocioHuk. Xapkis: XY XT, 2019. 103 c.

S. XKuxapes B. M. MosekynsipHO-KIHETUUHA TEOPis 11€aJbHOTO ra3y. Y Kropoa:
Bunasaunreo «®OIT Cabos A.M.», 2017. 102 c.
6. Hinyx JI. JI. Enextpuka Ta MaroeTusMm: migpyyHuk. TepHoniib: [linpyynuku 1

nocionuku, 2020. 464 c.
7. boiiko B.B., bynax I'.I., I'ymentok 5.0., Inwin ILI1. ®i3uka: [linpyunuk. Kuis:
JlipaK, 2016. 468 c.

BceTynmHUKM MOXYTh KOPUCTYBATUCS TaKOX IHIIMMH MiAPYYHUKAMH, TTOCIOHMKAMU,
JOBITHUKAMU Ta CIIOBHHUKaMH, PEKOMEHIOBAaHUMHU MIHICTEPCTBOM OCBITH 1 HayKH
Ykpainu.

InTepHeT-pecypcu
v’ https://osvita.ua/test/training/materialy-instrumenty/83226/
v' https://physics.zfftt.kpi.ua
v’ https://test-center.od.ua/wp-content/uploads/2024/03/pidgotovka-do-skladannya-
fizyky-yak-predmeta-nmt-na-vybir.pdf
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k& pirop MA3YP
2024 poky

KPHUTEPII OUIHIOBAHHS
pesyabratie cnigbecian 3 dizuxu
MIATOTORASHOCTI BCTYMHHKIR HA OCHOBI MIOBHOT 3aralkHOL
cepennsol oceiTH ([13C0) ta HPKS (ocsithpo-ksanidikauifinoro pisHs
MOJIOIICTO CnelianicTa, ocBiTHREO-NpodecifiHoro cTynexa daxororo
sonoawore fakanaspa, OCBITHROIO CTYNEHS MONOALIOrO Gakanaspa)

10 BiHHHIBLKOTO HEILIOHANBHOTO arpapHoro yHisepeutery v 2024 poui

Binnnua 2024



CniBbecina, METOIO SIKOi € OI[IHIOBAHHS P1BHA MIATOTOBKU BCTYIHUKIB 3 (P13UKU
JUTIsl KOHKYPCHOTO B1AOOPY Ha HaBYaHHS /10 BIHHMIBKOro HaIllOHAJIBLHOTO arpapHOro
YHIBEPCUTETY, MPOBOAMUTHCS y (QopMi yCHOro onuTyBaHHS. Jlig i mpoBedeHHs
CKJIaJeHO OUIeTM Ha OCHOBI MpOrpamMu BCTYNMHHUX BUIOPOOYBaHb 3 (I3UKH, IO
BIIMOBIIa€ TIporpaMi 3arajbHOOCBITHIX HaBYaJIbHUX 3aKjafiB 3 GBBUKUM U
3aTBepKeHa MIHICTEPCTBOM OCBITH 1 HAyKH Y KpaiHH.

3aBaaHHs CIIBOECIIN CKIIAIaI0ThCS 3 IBOX OJIOKIB: MEPIIHM — 1Ba TEOPETUUHUX
NUTAHHS, IPYTUA — BUKOHAHHS JIBOX MPAKTUYHHUX 3aB/IaHb.

Yac Ha miarotoBky — 30 XBUJIMH.

OnuiHioBaHHS PiBHA 3HAHb BCTYMHUKIB IPOBOJUTHLCS BIAMOBIIHO 0 KPUTEPIiB
orfiHIOBaHHA. PelTMHTOBa OIliHKA 3a BIAMOBIAL Ha KOXKHE MHUTAHHS 1HIWBITYadbHOI
yCHOI criBOeciin Mae MakcuManbHui 0an — 50 6ais.

MakcuMmanbHauii 6ai1 3a 4oTUpH BiAMoBiAl ckinagae — 200 Garis.

[Hdopmartis mpo pe3ynbTaTH CIIBOECIIU OTOJIOMIYETHCS BCTYITHUKOBI B JICHD ii

IPOBEICHHS.

CrniBbGecizia € 0JHUM 13 CITOCO01B IEPEBIPKH 3HAHDb, YMiHb 1 HABUYOK BCTYITHHUKIB
3 ¢i3uku. [lpu oIliHIOBaHHI BIJAMOBiAI BCTYyMHUKA IMOTPIOHO KEepyBaTHCS TaKUMH
KPUTEPISIMH:

v/ 3HATH OCHOBHI ITOHATTS, 3AKOHU 1 T€OPIi, AKi MOACHIOIOTHL (Pi3MYHi ABUILA,
a TakoX (I3MYHI BEIIMYHUHH, 32 JIOTIOMOTOI0 SKHX OINUCYIOTh (hi3WYHI
SIBUITIA 1 TIPOLIECH;

v/ XapakTepu3yBaTH CyTh (Di3MYHUX SABHUII, TXHI MEXaHi3MH, HPHYMHHO-
HACJIIJIKOB1 3B’ S13KM B DI3MYHUX MPOIECAX; MEXI1 3aCTOCYBaHHS (DI3UIHUX
3aKOHIB Ta TeOpid (PI3WKH; TEOPETUUYHI Ta EKCIEPUMEHTATbHI METOIH
¢dizuuHOTO MOCHIKEHHS, (I3UYHI NPUHIOUIKA POOOTH CYYaCHOTO
TEXHOJOTIYHOTO YCTaTKyBaHHS Ta amaparypd; MpU3HAYEHHST 1
MOJKJTUBOCTI ~ 3aCTOCYBAaHHS ~ ©KCIEPUMEHTAIBHOI amapaTtypud JUis
MPOBEICHHS (PI3UYHOTO JTOCIIIKCHHS,

v/ BMITH aHali3yBaTH B3a€MO3B’SI30K (Di3MUHHMX SIBUII PI3HOI MPHPOIH;

3acTOoCOBYBaTH (Di3WYHI 3HAHHS IS PO3B’SI3aHHS MPAKTUYHUX 3a]a4;



aHali3yBaTH BIUIMB (PI3MYHUX SIBMIL; TUIAHYBAaTH Ta 3HATU aJITOPUTM
MPOBEICHH HAMMPOCTIMNX (PI3UYHUX €KCIIEPUMEHTIB 13 3aCTOCYBAaHHAM
CyyacHOTO OOJaJHaHHS Ta BMITH OOpOOJATH pe3yJabTaTH LHX
€KCIIEPUMEHTIB; BUJIUISATA KOHKPETHUN (PI3UUHUNA 3MICT y MPUKIATHUX

3agavdax.

3HAUYEHHS PEUTUHIOBUX OLIHOK B BAJIAX 3A BUKOHAHHS
3ABJIAHb CIIIBBECIJIU TA IX KPUTEPII

Ouinka B 0asnax 3a KpuTepii ouinku
BiANOBIAbL HA O/IHE
3aNUTaHHA

BerymHuk He MoXke OyTH PEKOMEHIOBAHHH JI0 3apaxyBaHHs
AKIIO: HE MOXE PO3PI3HATH 00 €KT BUBUEHHS 1 BIATBOPUTHU
nesiki horo eneMeHTH. Bukianae matepiai He MOCTiA0OBHO, 3
MOPYIICHHSIM JIOT1KH, IOMYCKA€ MPUHIIUIIOB] MOMUJIKH, 1110
CBITYaTh MNP0 OOMEXKEHICTh MOJAIBIIOTO 3aCBOEHHS
1-50 HaBUYaJbHOTO Marepially abo BIAMOBIAb HE BIANOBIIAE
MUTaHHIO; Ma€ YABY II0JI0 3MICTY TEOPETHUHOTO MaTepiaiy,
ajie BIJANOBIb HE HANIOBHIOETHCS PEaJIbHUM 3MICTOM, HE
BOJIOJIIE TIOHATIHHUM 1 TEPMIHOJIOTIYHUM amapaToMm 3
bi3ukn.  BCTymHUK ~ BIATBOPIOE  MEHIIE  TPETHUHU
HABYaJbHOT'O MaTepiaiy.

Berynauk He Moxke OyTH PeKOMEHIOBaHHH 10 3apaxXyBaHHS
SKIO: MOYKE PO3PI3HATH 00 €KT BHUBUCHHS 1 BIATBOPUTH
Jesiki Horo eneMeHTH. BeTynmHuk parmMeHTapHO BiITBOPIOE
51-99 HE3HAYHy YaCTHMHY HABYAJIBHOTO MaTrepianxy, Ma€ HEUiTKi
ysIBJICHHS TIpO 00 €KT BHWBYCHHS, Ma€ 3JaTHICTh [0
€JIEeMEHTApHOTO BHKJIAAy IyMKdA. BCTYMHHK BigTBOpIOE
MEHIIIE TIOJIOBMHU HABYAIBHOTO MaTepiaiy.

Berymauk Moke OyTH peKOMEHIOBAaHUHN 10 3apaxyBaHHS
SKIIO: 3HAa€ OJM3BKO TOJIOBUHM HABYAIBHOTO MaTepiany.
Po3ymie ocHOBHUI HaBYaJIbHWM MaTepiall, 3JaTHUH 3
NOMUJIKAMH JaTU BU3HAYEHHS MOHATh. BCTYNMHUK BUSBISE
3HaHHS 1 PO3YMIHHS OCHOBHUX TIOJOXKECHb HABYAIBHOTO
Marepiany. Binnoins Horo npaBuiibHA, ajie HEAOCTATHHO
OCMHUCJIEHA, B  I[UIOMY  BOJIOAIE  TOHATIMHUM 1
TEPMIHOJIOTTYHUM anapaTom 3 (Di3ukKu.

100-149




AKU[O: NPABUALHO | JOTYHO BIATBOPIOE HaBYAILHUHA
MaTepial, po3yMmie OCHOBOMONOXHI Teopil i  dakty,
3aCTOCOBYE BHMBYCHHH MarTepian y CKIQIHHX CHTYaUifAX.
3HAHHA € J0CTaTHLO TIOBHHMH, BiH BUIBHO 3aCTOCOBYE
BHBYEHHI MaTepian, po3ymie GaKTH, BMI€ HABOJMTH OKpeMi
BAACHI TPHKMAAH HA NiATBEPJKEHHS BIACHHX AYMOK,
3aCTOCOBYE BHBYSHUH MaTepian y CTaHJapTHHX CHTYauisx,
HAMaracTbCs aHai3yBaTH | CHCTEMATH3YBaTH IHOOPMALIIO,
3aCTOCOBYBATH  3ArajibHOBIAOMI  JIOKA3M Y BJIACHIH
aprymesTauii.
Berynuuk Moxke OyTH peKOMEHJIOBaHMI N0 3apaxyBaHHA
AKUIO: MIMOOKO 1 A0KAAAHO BIAMNOBIB HA BC IUTAHHA, B TOMY
ydcali 1 JOAATKOBI;,  BMI€  CAMOCTIfIHO Ta  WYiTKO
apryMEHTYBATH OCHOBHI TEOPETHYHI NOJIOKEHHS, AKI BiH
BHKJIQZIa€ Yy CBOIH BIANOBIAL, UIOCTPYC HaBejeHi Yy
BIANOBIAHI AYMKH MOTPIOHMMHU NPHKNANAMH, NPHYOMY HE
TUIBKH 3aNOo3H4€HHMH 3 [IPYMHHMKA, a i nigibpanumn
CaMOCTIHHO, MOBHICTIO N0BiB BCI TBEPAXKEHHSA NPAKTHUHHX
T2 TEOPETHMHHX MHTAHb, BUILHO BOJOMIE NOHATIHHWMM |
TEPMIHOJMOTTHHHM anapaTom 3 di3uKu.

190-200

Pesynwprar cninbeciyim «He 3apaxosano» Bianoisae Takii KisbkocTi Habpanux
BeTynHuKoM Ganie — 99 ta MeHue.
Peaynsrar cnisbecian «3apaxosano» sijnosifac Takiii KiabkocTi wabpanux

BeTynuukom 6anis — 100 ta Ginbine.
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