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1. MOACHKOBAJIbHA 3ATNMNCKA

Mporpamy cnisbecign 3 (i3VKK 419 BCTYMY Ha HaBYaHHA ONs 3400yTTA
OCBITHbOIO CTyneHs GakanaBpa PO3p0o6/eHO Ha OCHOBI NMPOrpamu 30BHILLHLOIO
He3a/1e)KHOr0 OLiHKOBaHHS pe3y/ibTaTiB HaBYaHHA 3 (i3VKK, 3[400YyTUX HA OCHOBI
MOBHOI 3arasibHOT CepeiHbOT OCBITU (3aTBEPAPKEHOI Haka3oM MiHiCTepcTBa OCBITU |
HayKu YKpaiHu Bij, 26.06.2018 Ne 696).

Cnisb6ecigy 3amicte HMT npoxofsaTe 0cobu, siKi MatoTb NpaBo Ha crnewianbHi
YMOBM Y4acTi B KOHKYPCHOMY Bif60Opi Ha HaBYaHHSA AnA 3000yTTA CTyneHs
bakanaspa y Bunagkax, nepefodadveHunx lMpasunamMu MNpuiioMy Ha HaBYaHHA O
3000yTTA BULLOT OCBITU B HaBuanbHO-peabiniTauiiHoMy 3aknagi BULLOI OCBITU
«Kam’aHeub-1o4iNnbCbKNA  AepXXaBHUA THCTUTYT» Yy 2026 p. (KaTeropii oci6,
BU3HaYyeHi NyHKTammn 9-11 po3giny 1V).

Mporpama cniB6ecim 0Xon/e OCHOBHI PO3AiNN LWKINbHOro Kypcy (Mi3uku Ta
CnpsMoBaHa Ha NepesBipKy PiBHA COPMOBAHOCTI MpeAMETHOT Ta NPUPOLHUYO-
HayKOBOI KOMMETEHTHOCTI BCTYMHWKIB, 3HAHHA (I3VYHUX TMOHATb, 3aKOHIB,
3aKOHOMIpPHOCTE | ABWLW, YMIHHS 3aCTOCOBYBATU  (DI3WYHI  3HAHHA 418
PO3B’A3yBaHHA NPaKTUYHUX | TEOPETUYHUX 3aBAaHb, aHali3yBaTh i3nyHI npoLecw,
BCTaHOB/OBATU NPUYMHHO-HACMILKOBI 3B’A3KW, npautoBatv 3  (hopmynamu,
rpagikamu, Tabnmuamm, cxemamm Ta 00rpyHTOBYBATW OTpUMaHi pe3y/bTaTu.

Cnisbecifa NpoBOANTLCA B YCHIW (hopMmi Bi4NOBIAHO [0 3MICTY 3aTBEPAXKEHOT
nporpamu. BoHa npoBoagnTbCs B OYHOMY (hopmaTi B 3BO 3 060B’3KOBOHO
Bifeogikcaui€ero Ta nofaibLUMM ONPUIKOAHEHHAM Ha odiiitHoMy BebcanTi HP3BO
KnAgl https://kpdi.edu.ua/. BukopnctaHHs gucTaHuinHoOro opmMary 4OMyCKaeTbeA
3a piweHHam [MpuidmManbHOT KOMICIT Ans BCTYMHWKIB, SKi nepebyBalTb Ha
TUMYacoBO OKYMOBaHiin Teputopii, Ta/abo cknagaim HMT B noTo4yHOMY poui 3a
KOpPAOHOM, Ta/abo BilICbKOBOC/Y>XO0BLIIB Ta/abo YeHiB 36ipHNX KOMaHL YKpaiHu,
AKi nepebyBatoTb Ha 3MaraHHAX abo HaBYa/IbHO-TPEHYBa/IbHOMY 360pi 3a MeXamu
KpaiHn. Bigeo3anuc ouiHioBaHb B 3BO BCTYNHUKIB, AKi MNepebyBaloTb Ha
TUMYacOBO  OKYyMoBaHii  TepuTopil  Ta/abo  BINCHKOBOC/Y)XOOBUIB  He
OMPUIOAHIOETLCA, ane 36epiratoTbes B MNpuiManbHi Komicii. [ofaTKoBO He 6yae
OMpPWNIOAHIOBATUCL  Bifeo3anuc ouiHioBaHb y 3BO o0cib 3  iHBaNigHICTIO,
noniuencbKmx Ta pATYBa/IbHUKIB, AKi MPaLoTb Ha NPUGPOHTOBUX TEPUTOPISX.

Uac, BiABefeHWA Ha NIAroTOBKY Ta YCHY BifgnoBigb BCTYMHWMKa Nifg 4ac
cnisbecigun, CTaHOBUTb He GinbLue, HiX 0,25 rog.


https://kpdi.edu.ua/

BasoBuii 3micT
HaBYanbHOro matepiany

OcHosu KiHEMaTUKMW.
MexaHiuHuiA pyx. Cucrema
BiANiKy. BigHOCHICTb pyXy.

MaTepianbHa TOUKa.
TpaekTopis. LLinax i
nepemilleHHs. LLBMAKICTb.
[opaBaHHA  LUBMAKOCTEN.
HepiBHOMipHWi1 pyX.
CepegHsa i MUTTEBA

LUBUAKOCTI. PIiBHOMIpHWUIA i
PIBHOMPUCKOPEHUIA  pyXM.
IMpUCKOPEHHS. IMpadpikm
3a/1eXHOCTI  KIHEMaTUYHNX
BE/MUMH  Bif 4acy Yy
PIBHOMIpHOMY i
PIBHONPUCKOPEHOMY pyXax.
PiBHOMIipHWIA pyX NO Kony.
Mepiog i yactoTa. JliHiHa i
KyTOBa LUIBUAKOCTI.
[oueHTpoBe MPUCKOPEHHS.
OcHOBY AgnHaMmiKun. MepLunit

3aKOH HbloTOHA.
IHepuianbHi cuctemu
BIAJIKY. MpuHUMN
BIAHOCHOCTI "anines.

B3aemogisa Tin. Maca. Cuna.

[opaBaHHA cun.  Opyruii
3aKOH HbtoToHa.  TpeTiit
3aKOH HbloTOHA.

paBiTayinHi cunn. 3akoH
BCECBITHLOIO TSKIHHSA.
Cuna TsKiHHA. Pyx Tina nig
LIE0 cUNN TAXKIHHA. Bara

Tina. Hearomictb.  Pyx
LUTYYHUX CYNYTHWKIB.
Mepwa KOCMiYHa
LUBMAKICTb. Cunn
Npy>XHOCTi.  3akoH [yKa.
Cvnn  Tepta.  KoediuieHT
Tepta.  MoOMeHT  cunw.
YMOBM  piBHOBarn  Tifa.
Buan piBHoBarn. 3akoHu
36epeXXeHHs B MexaHiL.
IMnynbe Tifa. 3aKoH
36epeXkeHHs IMNYy/bCY.
PeakTUBHWI PyX.
MexaHi4Ha po6oTa.

2. SMICT T1POI'PAMU

3HAHHEBUWN KOMMOHEHT

MEXAHIKA
3Hatu, NOACHIOBATU i
NPakKTN4HO 3aCToCOBYyBaTW:

Asna i npouecu: pyx, iHepuis,
BifIbHe NafiHHA Tifl, B3aEMOZis
Tin, gedopmauisi, nnaBaHHA Tin
TOLLO. PyHAamMeHTasTbHI
pocnign: Apximega, Toppidenni,

b. TMackana, . Taninea, T.
KaBeHauwa. OCHOBHI MOHATTS:
MeXaHiYHUA  pyX,  cucTema
BIONIKY, MaTepiaibHa TOYKa,
TpaexkTopis, KOOpAuHara,
nepemiLleHHs, LUNSX,
LUBMAKICTD, MPUCKOPEHHS,
IHepLis, IHepTHICTb, Maca, Ccusa,
Bara, MOMEHT CWIKN, TUCK,
iMNy/bC, MexaHiyHa poboTa,
MOTYXHICTb, KoeqiLieHT
KOpPWUCHOI  Ail, KIHETMYHA Ta

noTeHuiasibHa eHepria, nepiog i
yactota. lgeanizoBaHi mogeni:
marepiaibHa TOYKa, 3aMKHeHa

cucTteMa.  3akoHW, MpUHUMNK:
3aKOHOMIPHOCTI  KIHEMATUKW;
3aKOHW AnHaMikM  HbIOTOHa,;

3aKOHW 30epeXKeHHs iMMynbCy 1
eHepril, BCECBITHbOIO TSXKIHHS,

lNyka, Tlackana, Apximeaa;
YMOBM piBHOBarn Ta MjaBaHHSA
Tif;  NpUHUMN:  BIZHOCHOCTI
anines. Teopil: OCHOBWU
KNacuyHoi mexaHiku MNMpakTuyHe
3aCTOCYyBaHHA  TeOPeTMYHOro
marepiany: PO3B’A3aHHA

OCHOBHOT 3afayi MexaHiku, pyx
Tin nig gieto ofHiel abo KinbKoX

cun;  BiNbHE  MafiHHA,  pyX
TPaHCMNopTy, CHapAAIB, MaHeT,
LUTYYHUX CYNYTHUKIB,;

pisHoBarn Tin, KKZJ, npocTtmnx
MexaHi3MiB, nepefaya TUCKY
pifHaMu Ta rasamu, njaasaHHA
Tin, npUHUMN aii
BUMIpIOBa/IbHUX Npunagis  Ta
TEXHIYHMX MPUCTPOIB: Tepesn,
LNHaMOMETP, cTpobockon,
6apomeTp, MaHOMeTp,

LiaNbHICHUIA KOMNOHEHT

po3ni3HaBaTn NposiBu
MexaHIYHUX SBUILL, i MPOLLeCiB
y npupodi Ta npuknagm ix
MPaKTUYHOIO 3aCTOCYBaHHA
B TEXHIUlI,

3acTOCOBYBaTU OCHOBHI
MOHATTA Ta 3aKOHMU,
NpUHLMNK, npasuna
MexaHikn,  qopmynn  ans
BU3HAYeHHsA (i3NYHUX
BE/IMYMH Ta 1X OAUNHULb;

mMaTemMaTUyHi BUpasu 3aKOHIB
i 3aKOHOMIPHOCTEN

MEXaHIKu;
BM3Ha4aTu MeXi
3aCTOCYBaHHS 3aKOHIB
MEXaHIKW;
PO3pPI3HATH BUAN

MeXaHI4HOro pyxy;
pO3B’A3yBaTW:
1) PO3paxyHKOBI 3afadi Ha

BUKOPUCTaHHS (hopmyn
NPAMONIHINHOTO

PIBHOMIPHOr0O Ta
PIBHO3MIHHOIO pyxiB,
cepegHLOl Ta  MUTTEBOI

LUBMAKOCTI HepiBHOMIPHOro
PYXY, PiIBHOMIPHOr0 pyxy o
Kony, pyxy Tina nig pgieto

MOCTIMHOT  CUAN  TAXKIHHS:
PIBHOMipHWIA Ta
PIBHONPUCKOPEHNI

NPAMOSTIHIHI pPyXu;
BILHOCHMWM pyXx-,

PIBHOMIPHUIA pyx MO Kony;
pyX Tin nig aieto ogHiel abo
KIJIbKOX CWA, PYyX 3B’A3aHUX
TiN; ymMOBM piBHOBarM Ta
NnnaBaHHA Tifl; BCECBITHE
TSXKIHHSA; 3aKOHW HbIOTOHa,
lNyka, MMackans, Apximena;
36epeXXeHHs  iMNynbCy W
eHeprirl;

2) 3adadi Ha aHani3 rpagikis
PyxXy TiNn 1 BU3HAYeHHA 3a
HAMW Oro napameTpis,
nobysoBsy rpagika 3MmiHu



KiHeTu4yHa Ta noTeHuUiasibHa
eHepris. 3akoH 306epeXXeHHS

eHeprii B MexaHiYHUX
npovecax. MMOTYXHICTb.
KoediuieHT KopucHoT Aii.
MpocTi MeXaHi3Mu
EnemeHTM MexaHiku piguH
Ta TrasiB. Twuck. 3akoH

Mackans ana pigvH Ta rasis.
ATMOChepHUIA TUCK. TwucK
HepyXoMmoi PigVHA Ha AHO i
CTIHKM NoCyANHN.
ApximefoBa cwma. YmoBa
MnsiaBaHHA Tif.

OcHoBu
MOJEKYNAPHOKIHETUYHOT
Teopil. OCHOBHI MOMOXeHHSA
MOJEKYIAPHO-KIHETUYHOI

Teopii Ta X gocnigHe
06rpyHTYBaHHA. Maca i
po3mip Mmonekyn. Crtana
ABoragpo. CepegHs
KBagpaTuyHa  LUBUAKICTb
TENNOBOrO PYyXy MOJEKY.
lgeanbHuin  ras.  OCHOBHe
PIBHAHHS MOJIEKYNAPHO-
KIHETUYHOT Teopil
ifleasibHoro rasy.
Temnepatypa Ta 1
BUMIpPHOBAHHS. LLIkana
abCcoNtOTHUX  Temnepatyp.

PiBHAHHA CTaHy igeanbHOro
rasy. lsonpouecn B rasax.
OcHOBM  TepMOAUHAMIKM.
Tennosuin pyx. BHyTpiLHA
eHepris Ta cnocobu ii 3miHW.
Kinbkictb Tennotu. MNMutoma
TEMN/IOEMHICTb ~ PEYOBUHU.
Po6oTta B TepmoAMHaMiL.
3aKOH 36epeXXeHHs eHeprii B

TennoBunx npovecax
(nepLumin 3aKOH
TepMoAnHaMIKK).

3acTocyBaHH# rnepLuoro
3aKOHY TepmoauHaMikn [0
isonpouecis.  ApaiabaTHui
rnpouec. Heo6opOoTHICTb:
TennoBunx MpoLeciB.
MpuHUMn  Ait - TennoBmx
[BUTYHIB. KoegiLieHT
KOPUCHOI  Aii  TensoBoro

Ky/IbKOBUIA NifLLUMNHMK, Hacoc,
BaXi/lb, CMOMyYeHi MNOCYAUHN,
6nokn,  noxuna  MOLWWHa,
BOAOMNPOBIf, LLI/HO3,
rigpaBnivyHNiA Npec, Hacocu.

3HaTw, MOAACHIOBATU I
NpPakTUYHO 3aCTOCOBYBATMU:
fAsniLa i npotecu:

OPOYHIBCbKUIA  pyX,  Andysis,
CTUCHEHHA rasiB, TWUCK rasis,
npotecu Tenn006MmiHy
(TennonpoBI4HICTb, KOHBEKLS,
BUMNPOMIHIOBaHHS),

BCTaHOB/IEHHSA TENI0BOI
piBHOBaru, HeobOoPOTHICTb
TENnMoBUX  fABWLL,  arperarHi
nepeTBOPeHHs PEYOBUHM,
fethopmauia  TBepauMx  Tin,
3MOYyBaHHA, KaninsapHi sABumLla
TOLLLO. PyHAaMeHTaSbHI

pocnign: P. boiing, E. MapioTTa,
XK. LWapns, XK. Eeit/lroccaka.

OCHOBHI  MOHATTHA:  KiNbKICTb
peyoBMHK, cTana ABoragpo,
MonspHa maca, cepesHs
KBafpaTtuyHa LUBUAKICTb
TEMNIOBOr0  pyxy  MOJeKy”n,
TemnepaTtypa, TUCK, 00’em,
KOHLeHTpaLis, rycTUHa,
TEnNI006MiH, po60Ta,

BHYTPILUHA €eHepris, KifbKiCTb

Tennotn, apgiabaTHUA npouec,
isonpotiecu, nuToma
TEN0EMHICTb PEYOBUHM,

nMTOMa TenioTa NMaBMeHHS,
nuToMa TennoTa
napoyTBOPEHHS, nuToMa
TennoTa  3ropsHHS  ManuBga,
MOBEPXHeBa  €Hepris,  cuna
MOBEPXHEBOr0 HaTsry,

MOBEPXHEBUIA HaTAr, HacuyeHa
Ta HeHacuyeHa napa, BifiHOCHa

OfHIEl BE/INYMHU 3a
rpagikoMm IHLLOT;

3) 3agaui, sAKi nepeabdayarTb
06po6Ky Ta aHai3
pe3ynbTaTiB eKCNepuMeHTy,
300paXeHMx Ha (oTo abo
CXEMATUYHOMY PUCYHKY;

4) KoMbiHOBaHI 3agayi, Ans
PO3B’A3yBaHHSA AKNX
BUKOPUCTOBYHOTHCA MOHATTA
I 3aKOHOMIPHOCTI 3 Ki/IbKOX
pOo34iNniB MexaHiKu.

MONEKYJTAPHA ®I3UKA | TEPMOAVNMHAMIKA

po3ni3HaBaTu nposBu
TEenoBmnx ABULL, i NPOLEeCiB y
npupoai Ta X MpakTuyHe

3aCTOCYBaHHA B TeXHIU,
30Kpema anaysit,
BUKOPWUCTAHHA  CTUCHEHOro
rasy, 3MmiHW BHYTPILWHbLOI

eHeprii (arperaTHoro craHy

PEYOBUHM), BUAiB
TEn1000MiHy, ABULLA
3MOYYBaHHS Ta
KaninsapHOCTI, PI3HUX BUAIB
fedopmauii, BNacTUBOCTEMN
KpucTanis Ta HLLIMX
matepianiB y TexHiui W
npupoai, CTBOPEHHS
maTepianis i3 3agaHUMU
B/1TACTUBOCTAMM,

3aCTOCyBaHH$ TennoBux

[BUTYHIB Ha TpaHcnopTi, B

eHepreTui, Yy CiflbCbKOMY
rocrnopgapcTsi, MeToAM
npoinakT1KK i 6opoTLoHN i3
3a06pyAHEHHAM

HaBKO/IMLLHBOIO

NMPUPOAHOr0  CepefoBULLa;
3acTocoByBaT OCHOBHi
MOHATTA Ta 3aKOHW,
NPUHLMNK, npaswna
MOJeKYNApHOT  (isukn  Ta
TepMoanHaMmiKKy,  opmynu

AN BM3HAYEHHA  (i3NYHUX
BEMYMH Ta 1X OAUHULD;
MaTeMaTU4YHi BMPa3un 3aKOHIB
MONIEKYNApHOT  (isnkn  Ta
TEePMOAUHaMIKN; BU3HAYaTK
MeXI 3aCTOCYBaHHSI 3aKOHIB



[BUTYyHa i noro
MaKCUMa/lbHe  3HAYeHHS.
EkonoriyuHi  Hacnigkm At
TennoBnx MaLLIVH.

BnactuBocTi rasis, piguH i

TBEPAMX TiN.
MapoyTBOpEHHSA

(BMnapoByBaHHSA Ta
KUMIHHS). KoHaeHcauis.
lMNnToma TennoTa
napoyTBOpeHHs. HacuyeHa
Ta HeHacuyeHa napa, iXHi
B/1aCTUBOCTI. BigHocHa

BOJIOTICTb MOBITPA Ta i
BUMIptOBaHHA. naBneHHs i
TBEPAHEHHA Tin. [lMutoma
Tennora MNaBfieHHS.
Tennota 3ropsaHHA nanvea.
PiBHAHHA TEnoBoro
banaHcy A9 HaMnNpoCTiLnX
TEennoBux MpoLeciB.
MMoBepXHeBUIA HATAr PiavH.
Cwrna noBepxHeBOro Harary

3mouyBaHHA.  KaninspHi
asuwa.  KpuctaniyHi  Ta
amopgpHi - Tina.  MexaHiuHi
B/IACTUBOCTI TBEpPAUX Tif.
Buan gedopmauiin. Mogynb
FOHra.

BOJIOTICTb MOBITPSA, TOYKA POCH,
KpuCTaniyHi Ta aMopdHi Tina,

aHizoTponis  MOHOKpUCTanis,
npy>Ha i nnacTUyHa
fedopmauit, BUOOBXEHHS,
MexaHiyHa Hanpyra.

IgeanisoBaHi mogeni: igeanbHUI
ras, igeasbHa Tenaosa MalluHa.
3aKOHW, MpUHUMNM Ta Mexi
TXHbOr0 3aCTOCYBaHHA: OCHOBHE
PIBHAHHSA MOJIeKYIAPHO-
KIHETUYHOT Teopil ifgeasbHOro
rasy, PIBHAHHSA CTaHy
ifleanibHOro rasy, rasoBi 3aKOHMU,
nepLUniA 3aKOH TEPMOAUHAMIKM,
PIBHAAHHSA TEMNI0BOro 6anaHcy.
Teopii: OCHOBM TepMOANHaMIKU
Ta MOJEeKYAPHO-KIHETUYHOI
Teopii. MpakTnyHe
3aCTOCYBaHHA  TEOPeTUYHOro
marepiany: OKpemi  BMMaAKu
PIBHAHHA CTaHy iaeasibHOro rasy
Ta IXHE 3acToCyBaHHA  B.
TexHiui,, BUKOPUCTAHHSA
CTUCHEHOro rasy Ta TernaoBuX

MaLLWH, asuwa  Andysii,,
KUMiHHA ~ nig  36i1bleHnm
TUCKOM, TepMiyHa 006po6Ka

MeTa/iB, MEXaHIYHI BNaCTUBOCTI

PI3HUX marepianis Ta
BUKOPUCTaHHSA MPYXHUX
BMACTMBOCTEA TiN Yy TeXHiui
TOLLO; NPUHLMN aii
BUMIPIOBa/IbHUX Mpunagis Ta
TEXHIYHNX MPUCTPOIB:
KaslopumeTp, TEpPMOMETP,

NCMXPOMETP, TensoBa MallnHa
(TennoBi ABWryHW, napoBa W
rasosa TypoiHu).

MONEKYNAPHOT
TepMoANHaMIKW;
PO3PI3HATU: arperaTHi CTaHu

(isnkn  Ta

PEYOBMHW,  HAacuyeHy Ta
HeHacu4eHy napy,
KpuUCTaniyHi  Ta  aMopdoHi
Tina;

pO3B’A3yBaTu:

1) pospaxyHKoOBI  3ajaui,
3aCTOCOBYHOUYU
(DYHKLIOHa/IbHI  3a/1eXKHOCTI

MDXX OCHOBHUMM (i3YHUMU
Be/IMUYMHAMW, HA: PIBHAHHA
MOEKYNAPHOKIHETUYHOI

Teopii  ifeasbHOro  rasy,
3B’A3KY MDK Macok rasy i
KINIbKICTHO MOJIeKY T,
3a/1eXHICTb TUCKY rasy Bij
KOHLeHTpauil  monekyn i
Temnepatypy;  BHYTPILLHIO
eHeprito 0[iHOATOMHOr0
rasy; 3a/1eXHICTb I'yCTUHN Ta
TUCKY HacuyeHOT nmapu Bif

TemnepaTypu; PIBHAHHS
CTaHy ifea/lbHOro  rasy,
rasoBi  3aKOHW;  pob6oTy
*TEPMOZANHAMIYHOIO

npouecy, nNepLinici  3aKoH
TepMoAMHaMIKWN,  PIBHAHHSA
Tennosoro  6anaHcy; Ha
MOBEPXHEBI Ta  KaninspHi
ABMLLA, NPY>KHY

fetopmanito Tin, BiAHOCHY
BOJIOTICTb NOBITPS;

2) 3aadi Ha aHasi3 rpagikis
i3onpovecis Ta NobyAoBy ix
y PI3HNX cucTemax
KOOPAWHAT; 064YMCNEHHA 3a
rpadikom 3anexxHoCTi TUCKY
rasy Big 1oro 06’emy;
pob0oTH, BWMKOHAHOI ras3oMm;
aHani3 rpagikis TenmaoBMx
npoLecie; aHaniz Agiarpamu
PO3TAraHHA MeTani.;

3) 3apaui, SKi nepeg6avaroTb
06pO6Ky Ta aHani3
pe3ynbTaTiB eKCNepuMeHTy,
300paxeHnMx Ha (oTo abo
CXeMaTUYHOMY PUCYHKY;

4) KoMbiHOBaHI 3ajauyi, gns
PO3B’A3yBaHHS AKUX
BUKOPWUCTOBYHOTLCS MOHATTA



OCHOBM  eNeKTPOCTaTUKMW.
EnekTpuuHuii 3apsd. 3akoH

36epeXXeHHs  eNeKTPUYHOr0
3apagy. 3akoH  KynoHa.
EnekTpnyHe rnorne.
Hanpy>keHicTb

e/IeKTPUYHOr 0 rnons.
MpuHUMn cynepnosnuii
nonis.  lpoBigHWKKM  Ta
LieNeKTprKn B
e/IeKTPOCTaTUYHOMY  MON.

Po6oTa eneKTpryHOro nons
npu nepemilleHHi  3apagy.
MoTeHujian i pi3HNLA
noTeHuianis. Hanpyra.
3B’A30K MiXK Hanpyrow i
Hanpy>eHICTHO

O[IHOPIAHOr0 eNeKTPUYHOrO
nons. ENeKTPOEMHICTb.
KoHaeHcaTopw.

ENeKTPOEMHICTb  M/IOCKOro
KoHAeHcaTopa. 3’efHaHHA
KOHJEeHcaTopiB. EHepria
€NeKTPUYHOr0 Nnosist. 3aKOHN
MOCTINHOIO CTpyMmy.
EnekTpuyHuii CTPyM.
YmoBu ICHyBaHHS
MOCTINHOrO  eNIleKTPUYHOIO
cTpymy. Cuna  cTpymy.
3akoH Oma pfgns  LiNsaHKu
Kona. Onip NpoBiAHUKIB.
MocnigoBHe Ta napanesibHe
3’ejHaHHSA NPOBI4HUKIB.
EnekTpopyLiiHa cuna.

ENEKTPOOVHAMIKA
3HaTw, NosICHIOBATH i
NPakTU4HO 3aCTOCOBYBATU:
Asnwa i npouecu:
enekTpusalis, B3aEMOfist
3apamkeHnxX  Tif, ABa  BUAM
eNEeKTPUYHNX  3apsaiB, Bi/bHI
HOCIT 3apafiB y NpoBigHUKAX,
nonapusayis AienekTpukis, ais
e/IleKTPUYHOro CTpymy,
eNIeKTPoNi3, TepPMOENEKTPOHHA
emicis, ioHi3auis rasis, MarHiTHa
B3aeMopis, ICHYBaHHs
MarHiTHOro nons 3emi,
eIeKTpOMarHiTHa IHAyKUifg Ta
camoiHAYKLis TOLLO.
dyHgameHTanbHi - gocnign: LU
KynoHa, Modde-MinnikeHa, E.
Oma, X. Epcrega, A.-M.
Awmnepa, M. ®apages. OCHOBHI
MOHATTS:  eNeKTPUYHUI  3apag,
efleMeHTapHNIA 3apag,
e/leKTpoCTaTnyHe rore,
Harnpy>eHICTb, NiHIT
Hanpy>eHocTi (cunosi  iHIY),
NPOBIAHNKM Ta AieNIeKTPUKM,
LieneKTpryHa NPOHUKHICTb
PEYOBUHN, poboTa cun
e/IeKTPOCTaTUYHOIO nons,
noTeHLianbHa eHeprisa 3apsay B
eNeKTPUYHOMY Moni, noTeHLian;
Pi3HMUA NOTeHUianis, Hanpyra,

e/IEKTPOEMHICTb, eHepris
3apsAMPKEHOro  KOHAeHcaTopa,
cuna  CTpymy,  €NeKTPUYHUIA

I 3aKOHOMIPHOCTI 3 KiJIbKOX
po3ainis MOJIEKYIAPHOT
(i3VKN, TepmMOoAauHaMiKM Ta
MeXaHiKu;

cKnagatn nnaH BMKOHAHHS
eKcnepumeHTiB, pobotn 3
BUMIPHOBa/IbHUMU
npunagamn Ta NPUCTPOSAMMU,
30KpemMa Ka/l0pMMeTpOM,
TEPMOMETPOM,
NCUXPOMETPOM;

pobMTK y3araibHeHHs LWoA0
B/IACTMBOCTEA  PEYOBUH Y
PI3HUX arperaTHUX CTaHax;
po3TallyBaHHA, pyxy Ta
B3aEMOAIT MOIEKYN 3a/1eXKHO
Bifl CTaHy pPevyOBMHM.

po3ni3HaBaTu nposBu
eIEeKTPOMArHiTHUX ABuLY, |
npouecis y npupodi Ta ix
NMpakTU4He 3acTOCYBaHHS B
TexXHiui, 30Kpema
eNEeKTPOCTaTUUYHMIA  3aXUCT,
BMKOPWUCTaHHS NPOBIAHWNKIB

Ta i30N15TOpIB,
KOH/ieHcaTopiB., aii
eNleKTPUYHOro CTpyMmy,
BUKOPUCTaHHS  MarHiTHMX
BNACTUBOCTEMN PEYOBUHM,
eNIeKTPoNi3y B TexHiui

(no6yBaHHSI UNCTUX MeTaniB,
rasibBaHOCTer s,
rasibBaHOMNIacTUKa),
eN1eKTPOMarHiTis,

e/IeKTPOABUTYHIB, KOTYLLIOK
IHAYKTUBHOCTI,
KOHAEHCaTopiB;
3acTOCOBYBaTU OCHOBHi
MOHATTA Ta 3aKOHMU,
npUHLMNW, npaswna

e/IeKTPOAMHAMIKK, (hopMyn
ANS BM3HAYEHHS  (I3UYHUX
BEMYNH Ta 11X OAUHWLb;
MaTemaTu4yHi BMpasu 3aKOHIB
e/IeKTPOAVHAMIKN;

BU3HaYaTu Mexi
3aCTOCYBaHHS 3aKOHIB
KynoHa Ta Oma;

PO3PI3HATW: MPOBIAHUKN 1A
LIeNeKTpPUKKA,  NONApPHI WA
HenonApHi LIeNeKTpuKH,



3akoH Oma pAna MnoBHOro
Kona. Po6oTa I MOTYy)XHICTb

e/IeKTPUYHOro CTpyMmy.
3aKoH xoyna-JleHua.
EnekTpuyHuin -~ cTpym y
PI3HUX cepenoBULLAX.
EnekTpuuHuin -~ cTpym y
MeTanax. EnekTpoHHa
NPOBIAHICTb MeTaliB.
3anexHIiCTb onopy MeTanis
Bif Temneparypw.
HaanpoBigHICTb.

EnekTpuuHuin - cTpym y
po3yuMHax 1 po3nsaBax
e/IeKTPONITIB. 3aKoHu

e/IeKTPoNi3y. 3acToCcyBaHHA
enekTponisy. EnekTpuyHuin
CTpyM y rasax.
HecamocTiliHuiA i
CaMOCTiHWI po3psau.
[MoHATTA  nNpo  nnasmy.
EnekTpuuHmin - ctpym  y
BaKyyMi. EnekTpnyHmMin
CTPYM Yy HaniBnpoBiAHNKaX.
BnacHa Ta  fgomilikoBa
e/1IeKTPONpPOBIAHICTb
HaniBnNpoBIAHUKIB.
3anexHICTb oropy
HaniBMnpoBigHNKIB BIf,
Temnepatypu. ENeKTpoHHO-
[ipKOBUA rnepexig.
HaniBnpoBigHWKOBKIA Aiof.
TpaHsucTop. MarHiTHe
none, efleKTpoMarHiTHa
IHAYKLA. B3aemogis
CTpyMiB. MarHiTHe norne.
MarHiTHa iHgykuis. Cuna
Awmnepa. Cwuna JlopeHua.
MarHiTHi B/1IACTMBOCTI
PEYOBUH. MarHitHa
MPOHMKHICTb.
depomarHeTUKK.
MarHiTHMIn noTiK. HAsuule
e/IEKTPOMArHiTHOI THAYKUT.
3aKOH  eNeKTpPOMarHiTHOI
iHayKuii. Mpasuno JleHua.
Asnie CaMOIHAYKLT.
IHOYKTUBHICTb. EHepris
MarHiTHOro nons.

onip, eneKkTpopyLinHa cuna,
HanNpPoBIAHICTb, BaKyyM,
TEePMOENeKTPOHHaA emicis,
B/lacHa Ta [OMiLLKOBa
MPOBIAHICTb HaNiBNPOBILHUKIB,
eNeKTPOHHa MPOBIAHICTb
MeTanis, Avcouiauis, XiMiYHWiA

eKBIBa/IEHT, I0Hi3auis,
pekoMbiHaLis, nnasma,
HecaMOCTINHWUIA | CaMOCTINHWI
po3paan, MarHiTHa iHAyKUis,

cuna Amnepa, cuna JlopeHua,
MarHiTHa MPOHUKHICTb,
e/IeKTPOMarHiTHa IHAYKLIA,
IHAYKUIAHWIA CTPYM, MarHiTHWIA

MoTiK, EPC IHAOYKLUIT,
efleKTpoOMarHiTHe none,
CamMOIHAYKUiA,  IHAYKTUBHICTb,
EPC camoiHAyKuii, eHepris
MarHiTHoro nons. lgeanisoBaHi
mMofeni:  TOYKOBMI  3apsg,
HeCKiHYeHHa PiBHOMIPHO

3apapKeHa MaowmHa.  3akoHu,
NPUHUMNK, npasuna, rinoTesu:
3aKOHM 36epeXkeHHs
efleKTpuyHoro 3apagy, KynoHa,
Owma (19 AiNgHKM Ta NOBHOrO
efleKTpuyHoro Kona), [xoyns-

IeHua, eNeKTPONI3y,
eMIeKTPOMarHiTHoOI IHAYKUIT;
npUHLMN cynepnosnuit

eNIEKTPUYHNX MOMIB; MpaBuna:
ceepanuka (nNpaBoro rBUHTA),
niBoi pyku, JleHua; rinoTesa
Awmnepa, rinotesa Makcsenna.

Teopii:  OCHOBM  K/aCUMYHOT
eNEKTPOHHOI  Teopil,  Teopii
e/IeKTPOMArHiTHOro rnons.
[NpakTnyHe 3aCTOCYBaHHSA
TEOPeTMYHOro matepiany:
BUKOPUCTAHHSA

e/IeKTPOCTaTUYHOIO  3axuCTY,
I3019TOPIB Ta  MPOBIAHVKIB,
KOH/eHcaTopiB., aii

eNEKTPUYHOr0 CTPYyMY, 3aKOHIB
CTPpyMY [ N1 8 pO3paxyHKy

eNEeKTPUYHNX Kifl, eneKTporiay,
nnasmuv, B TEXHiui, BuUAiB
CaMOCTIHOro  po3psagy, pyxy
eNeKTPUYHNX 3apsagis B
eNIEKTPUYHOMY | MarHiTHomy
nosnsx, MarHiTHUX

BUAU MarHeTuKiB,
HecamoCTiHWIA i
CaMOCTIHWIA  po3pagn B
rasiax, B/IaCHY Ta
LOMILLKOBY MPOBIAHICTb
HaniBNpoBiAHWKIB,;
MopiBHIOBATM  B/IACTMBOCTI
MarHiTHoOro nons,
e/IeKTPOCTaTUYHOr0 Ta
BMXPOBOT0O eNIeKTPUYHNX
nonis.;

pO3B’A3yBaTH:

1) po3paxyHKoOBI 3afaui, L0

BMMaraloTb  3aCTOCYBaHHSA
(PYHKLIOHaIbHUX

3a/1eXXHOCTEN MK
OCHOBHUMMU (Pi3NYHNMK
BE/IMYMHAMU, HA: B3aEMOAILO
TOYKOBUX 3apagis
(3acTocyBaHHs 3aKOHY
KynoHa); Harnpy>eHICTb
nons  TOYKOBOrO  3apsay,
NPOBIAHOT  Ky/i, MPUHLMN
Cyneprosnuii; Lito
eNeKTPUYHOro  nonis  Ha
3apaa,; eNEKTPOEMHICTb
N10CKOro KOHZeHcaTopa,
3’e[HaHHA  KOHZeHcaTopiB,
eieprito 3apsApPKEHOro

KOHZeHcaTopa; po3paxyHOoK
eNeKTpuyHmMx Kin (y T.u.

3MiLIaHnX 3’eQHaHb
NpoBIAHNKIB) i3
BUKOPUCTAHHAM 3aKOHIB

Owma; poboTy, NOTYXHICTb Ta
TENnoBy Ait0 €NeKTPUYHOro
CTpymy; MPOXOKEHHSA
e/IEKTPUYHOIo CTPYMY Yepes
eNIeKTPONITN;  BU3HAYEHHS
Hanpamy Ta MOLYNs BeKTopa
MarHiTHOT  IHAYKUIT, cunn
Amnepa, cunm  JlopeHua,
EPC iHAYKUIT B pyXoMux
MpoBigHMKAaX, Ha  3aKOH
e/IeKTPOMArHiTHOT  IHAYKLUIT,
EPC camoiHayKuii, eHeprito

MarHiTHoOro nons
NPOBIAHNKA 3i CTPYMOM,;

2) 33aja4yi  Ha  aHanis3
rpadgivHoro 300paXKeHHs
e/IeKTPOCTaTUYHOIO Ta
MarHiTHOro nonis,



B/IACTMBOCTEN PEYOBMHU TOLLIO;
NPUHUMN AiT BUMIPHOBA/IbHUX -

npunagis Ta TEXHIYHNX
NPUCTPOIB: €/1eKTPOCKOnM,
efleKTPoMETp, KOHZeHcaTop,

oxepena ctpymy (akymynstop,
raibBaHi4yHUM e/leMeHT,
reHeparop),

eN1eKTPOBUMIPIOBa/IbHI Npunagm
(amnepmertp, BO/IbTMETP),
cnoXusadi CcTpymy (ABUryHMW,
Pe3nCTop, efleKTpoHarpiBasbHi
npunagn, nnaeki 3anobiXXHUKN,
peocTtariu),

e/IeKTPOHHOMPOMEeHeBa TPYOKa,
HaniBMpoBIHNKOBI  Npuiagu,
e/leKTPOMarHiTv, ry4yHomoBeLb,
eIeKTPOANHAMIYHNIA MiKPO(OH.

a

3aCToCyBaHHsA 3akoHy OMa,
3a/1eXXHOCTI oropy
MeTafieBoro MpoBiAHMUKA'Ta

HaniBnpoBifHUKa Bif
Temnepatypu, BO/IbT-
amnepHy  XapakTepucTUKy

HaniBNpPoBIAHNKOBOIO Ai04a;
3) 3agaui, SKi nepeabayaroTb
06pO6Ky Ta aHani3
pe3ynbTaTiB eKCNepuMeHTy,
300paxeHMx Ha oTo abo
CXeMaTUYHOMY PUCYHKY;

4) KoM6iHOBaHI 3agadi, Ans
pO3B’A3yBaHHA AKNX
BUKOPMCTOBYHOTLCA MOHATTS
i 3aKOHOMIPHOCTI 3
MeXaHiKu, MOIEKYNAPHOT
(i3NKM Ta eNEKTPOAMHAMIKN;
CKnagat¥ nnjaH BUKOHAHHSA
eKcrnepumeHTis, pobotn 3
BUMIPHOBa/IbHUMU
npuiagamm Ta npucTposamu,

30Kpema  eneKTPOCKOMoM,
e/IEKTPOMETPOM,
KOHAeHcaTopamu,
[oKepenamu CTpyMmy,
nepeTBOptOBaYaMun  CTpymy,
npunagamu ans
BUMIPHOBaHHS
XapaKTepucTuk CTpymy,
cnoXwmeavamu CTpyMmy,
e/IeKTPOMarHiTom,
CONeHOI0M,

po6GUTK y3arasibHeHHS LLOAO
HOCITB e/IeKTPUYHOrO0 3apaay
B PI3HMX  CepefoBULLAX;
MarHiTHUX  BNacTUBOCTEN
PI3HUX PEYOBUH.

KONMNBAHHAI XBUI. ONTUKA

MexaHiYHi  KonvBaHHA i
XBUAi. KonueanbHWin pyx.
BifbHi MexaHiyHi
KONMBaHHA: ["apMOHIiYHi
KOJIMBaHHS. 3MiLLeHHSs,
amnnitTyga, nepiog, 4acrorta
i (hasa rapMOHIYHNX
KO/IMBaHb. KonnsaHHs
BaHTXY  Ha  MPYXWHI.

HWUTAHWIA MasTHUK, nepiog,
KONMBaHb HUTSAHOrO:
MasATHUKa.  [1epeTBOPeHHSA
eHeprii  npn rapmMoHIYHNX

3HaTw, NosICHIOBATH |
MPaKTUYHO  3aCTOCOBYBATMU:

ABMLLA | MPOLECK: KOSIMBaHHA
Tina Ha HUTLI Ta NPY>XUHI,
pe3oHaHc, MOLUMPEHHS
KONMBaHb y npocTopi,
Bii6VBaHHA :XBW/Tb,
npAMONiHiNHe MOLLNPEHHS
cBiTha B OfHOpigHOMY

cepeaoBuLLi, YTBOPEHHS TiHI Ta
NIBTIHI, M;CAYHI Ta COHSYHI
3aTEMHEHHS, 3a/TOMJIEHHS CBIT/a
Ha MexXi [ABOX CepeaoBMuLL,

po3ni3HaBaT nposBu
KONMBANIbHUX 1 XBWU/IbOBUX
(30Kpema cBITN0BMX) ABULL, |
npouecis y npupodi Ta ix
NnpaKTUYHE 3acTOCYBaHHS B
TeXHIui, 30Kpema
MOLUMPEHHSA MOMNEPEYHUX |
NO3A0BXHIX XBWU/b,
NMpakTU4yHe  3aCTOCYBaHHSA
3BYKOBUX Ta
YNbTPa3ByKOBUX XBU/Ib Y
TeXHiu|, BUKOPUCTaHHSA
e/IeKTPOMarHiTHOro



KO/IMBAHHSAX. BumyLueHi
MexaHiyHi KONMBaHHS.
fAsule pe30HaHcy.
[MowmrpeHHA KonmBaHb Yy
MPY>XHUX cepefoBuLLAX.
lMonepeyHi Ta NO340BXHI
xBuni.  JoBXuHa  XBWNI.
3BW30K MDK  [OBXWHOI
XBUNI, LUBUAKICTIO I}

MOLUMPEeHHA Ta Mepiofom
(vacToTOl0). 3BYKOBI XBWI.
LLIBMAKICTb 3BYKY. 'YUHICTb
M IHTEHCUBHICTb  3BYKY.
BucoTta TOHy i TeMOp 3BYKY.
IHbpa- Ta  yNbTPasByKM.
EnekTpomarHiTHi

KONMBaHHA 1 XBuni. BisbHi
e/IeKTPOMarHiTHi

KONMBaHHSA B KONMBa/IbHOMY
KOHTYpI. MepeTBOpPEHHSA
eHepril B KONUBa/IbHOMY
KOHTYpi. BnacHa uvacTtoTa i
nepiof eneKkTpoMarHiTHUX

KOMBaHb. dopmyna
TomcoHa. BumyLueHi
eNeKTPUYHI KONMBaHHS.
3MiHHWI eNeKTPUYHNI
CTpym. "eHepaTop 3MIHHOro
CTpyMmy. EnexTpryHmin

pesoHaHC. TpaHcgopmaTop.
MpyHUMN nepegadi
eMIeKTPOeHeprii Ha BesUKi
BifCTaHi. EnekTpomarHiTHe

rnone. EnekTpomarHiTHi
XBUNI  Ta  LWBMAKICTb  1X
MOLLUNPEHHS. LLikana

e/IeKTPOMArHiTHUX  XBW/b.
BnactusocTi

e/IeKTPOMArHiTHOro
BUMPOMiHIOBaHHS
LianasoHis.

MpAMONIHIAHICTb
MOLUNPEHHS cBiTha B
O[IHOPIAHOMY  CepeaoBMULLI.
LLBnakicte ceitna Ta i

PI3HNX
OnTuka.

BUMIpPIOBaHHS. 3aKoHM
BifOMBaHHSA cBiTNA.
MobynoBa 306paXKeHb, AKi
fae  MNoCKe  [A3epKaso.

3aKOHW 3a/I0MNIeHHA CBITNa.
ABCOMOTHUIA | BiHOCHWIA
MOKa3HWKW  3a/IOM/IEHHS.

CKIHYEHHICTb LLBMAKOCTI
MOLUMPEHHS CBITMA | pafioxXBusib
TOLLO. dPyHAamMeHTasbHI
pocnign: . Tepua; |. HbloTOHa,
. Tynoa Ta B. PeHTreHa.
OCHOBHI MOHATTA:  FapPMOHIYHI
KOMIMBaHHS, 3MiLLEHHS,
amnniTyga, nepiog, vactota i
(baza, pe3oHaHC, MonepeyHi Ta

NO34OBXHI  XBWMi, AOBXMHA
XBUNI, WBMAKICTb  3BYKY,
F'YYHICTb W IHTEHCUBHICTb

3BYKY, BWUCOTa TOHY i Temb6p
3BYKY, IH(ppa- Ta Y/bTPasByK,
Bi/IbHI Ta BUMYLLIEHI
eIEKTPOMArHiTHI  KO/IMBAHHS,
KOMMBA/IbHUIA KOHTYP, 3MiHHUIN
CTPYM, LitOYi 3HAYEHHSA Hanpyru
i CUIM  CTPYMY, aKTUBHWA,
IHOYKTUBHUIA  Ta  EMHICHWIA
ornopun, poboTa i MNOTYXHICTb

3MIHHOIO  CTpPyMy, Pe30HaHC,
aBTOKO/IMBaHHS,

aBTOKONMBa/IbHA cucTema,
nepiog (4actota) BIJIbHUX '

e/IeKTPOMarHiTHUX KOMIMBaHb B .
eNeKTpuyYHoOMy KOHTYpI,
eNeKTPUYHNIA PEe30HaHC,
3MIHHUIA  eNEKTPUYHUIA  CTPYM,
KoemiLieHT TpaHcdopmauit,
e/IeKTPOMArHiTHI XBUNI,
OMTUYHA cuna Ta (OKyC NiH3N,

MOKa3HWK 3a/10M/IEHHS; TOBHE
BiOMBaHHS, [kepena
KOrepeHTHOro
BUMPOMIHIOBaHHS,
IHTepdepeHLis, Andpakuis,
Aaucnepcia, nongpusais ceitia.
| neanizoBaHi mogeni:
maTemMaTUUHWi (HUTAHWMIA)
MasTHUK, ileanbHUIA
KONMBA/IbHUIA KOHTYP. 3aKoHW,
NPUHLMNW: PIBHAHHSA
He3aTyxalumx  rapMOHIYHUX
KO/MBaHb, 3aKOH
NPAMOMIHINHOMO ~ NOLUMPEHHA
cBiTha B ofHopigHOMY
cepenoBuLL, He3a/1IeXKHOCTI
MOLUMPEHHS, CBITNIOBMX MYUKIB,
3aKOHU Bi6UBaHHSA Ta
3/10M/IEHHA  XBW/b,  YMOBM
BUHVKHEHHSA

BUMPOMIHIOBaHHS
[lianasoHiB,  3acToOCyBaHHS
ABULY, IHTepepeHuiT,
Angpakyii  Ta  nonspusauii
CBITNa, BUKOPUCTAHHSA
NiHIAYacTUX CMeKTpIB;

3acToCoBYyBaTu OCHOBHI
MOHATT Ta 3aKOHW [/1s
KONMBa/IbHOT O pyxy i
XBWUNbOBUX MpoLecis,
(opmynu AN BU3HAYEHHS
(QI3NYHUX BENNYMH Ta X

PI3HUX

OfNHNLLb; MaTeMaTUYHI
BUpa3mn 3aKOHIB;

BM3HaYaTK MeXi
3aCTOCYBaHHS 3aKOHIB

reoOMETPUYHOI ONTUKN;
NopiBHIOBaTM  OCOG/MBOCTI
KO/IMBaHb Ta XBW/Ib PI3HOI

npupoau, CMeKTpK
BUMPOMIHIOBaHHS Ta
MOTIMHAHHS;

PO3PI3HATU:  MOMepeyHi Ta
MO340BXHI XBWI,
BUMPOMIHIOBaHHS PI3HUX
[lianasoHis;

pO3B’A3yBaTu:

1) po3spaxyHKoBi  3afaui,
3aCTOCOBYHOUYU
(PYHKLIOHaNIbHI  3a/1eXKHOCTI

MK OCHOBHUMW (Pi3NYHUMU
BEe/IMYMHAMU, HA: 3a/1EXHICTb
nepiogy BMacCHWX KONMBaHb
BiL MapameTpiB CUCTEMU;
3aKOH 30epeXXeHHs eHeprii B

KONMBa/IbHOMY npoueci;
rapMOHiYHi KONMBaHHS,
LOBXWHY  XBWMI;  3aKOHU
reoMeTpuyHol ONTUKM,
(hopMynly  TOHKOT  J1iH3MK;
IHTEpepeHLito Ta
AndpakLito CBIT/a;
TpaHchopmarop;

2) 3afja4vi Ha aHani3 rpagikis
He3aTyxatumnx

(rapMOHIYHUX) Ta
3aTyxatumnx KO/IMBaHb,
3a/1eXHOCTI amnnityau
BUMYLLUEHUX KO/IMBAHb BIf
4yacToTu 30BHILLHBOI
nepiogn4Hol cunu,

300paXXEHHSA X04y CBITMIOBUX



MoBHe Big6VBaHHA. JliH3a.
OntMyHa  cuna  MiH3N.
dopmyna TOHKOI  NiH3W.
MobynoBa 300paXkeHb, SKi
fae TOHKa NiH3a.
IHTephepeHLis cBiTna Ta i
MPaKkTU4He  3aCTOCYBaHHS.
Ondpakuis cBiT/a.
OndpakuiHi rpatkn Ta ix
BUKOPUCTAHHSA ans
BU3HAYEHHSA LOBXWHU
csiTnosoi xswni. Aucnepcis
ceitTna.  HenepepBHuin i
NiHinYaTnin CMEKTpU.
CnekTpanbHuii aHasis.
Monsapusauis ceitna.

iHTepepeHLiiiHOrO,
MakcuMymy — Ta  MIHIMyMY;
npuHuMn TroireHca, nNpUHUMN
[Jonnepa. Teopii: ocHOBY Teopil
e/IeKTPOMArHiTHOro noss.
[MpakTnyHe 3aCTOCYBaHHS
TEOPeTUYHOrO marepiany:
nepegava €eneKTPUYHOI eHeprii
Ha BIZCTaHb, nepesava
IH(opmavLii  3a  LOMOMOror
e/IEKTPOMarHiTHUX XBUMb*
pagionokauisi,  BMKOPUCTaHHSA
e/IEKTPOMArHiTHoOro
BUMPOMIHIOBaHHS PI3HUX
[iana3oHiB, 3aCTOCYBaHHS ABULL,

IHTepepeHLii, Aaudpakuii Ta
nonapusauii CBIT/Na,
BMKOPUCTaHHA NiHIRYaTNX

CMEKTPIB, CNEKTPasIbHUIA aHani3;

NpUHUMN  AIT  BUMIPHOBa/IbHUX
npunagis Ta TEXHIYHUX
NPUCTPOIB: reHepartop Ha
TpaH3ucTopi, reHepatop
3MiHHOrO CTpyMmy,

TpaHcgopmaTop, HanPOCTILLWIA

pagionpuiimay, OKynapu,
(poToanapar, NPoeKLiHNIA
anapaTt, nyna,  Mikpockon,

CBIT/I0BOZ, CNEKTPOCKOT.

NMPOMeHIB Ha Mexi [ABOX
npo3opmx cepefoBuLL;
300paXeHb, OTpUMaHUX 3a
[,0MOMOroro M10CKOro
[3epKana Ta TOHKOI NiH3W;

3) KombiHOBaHi 3afadi, ans
PO3B’A3yBaHHS AKUX
BUKOPUCTOBYHOTHCA MOHATTS
I 3aKOHOMIpPHOCTI  pi3HMX
po34iNis Mi3nKu;

4) 3apauyi, AKi nepeabayvaroTb
06pobKy Ta aHani3
pe3y/bTaTiB EeKCMePUMEHTY,
300paXeHMx Ha (oTo abo
CXEMaTUYHOMY PUCYHKY;
CKMafjatM njaH BUKOHAHHSA
[lOCNiAiB Ta EKCMNepuMEHTIB,
poboTn 3 BMMIPIOBa/IbHUMM
npunagamn Ta npuUCTPosIMu,
(30Kpema, TIIOM Ha HUTL),
reHepaTopom Ha
TpaH3ucTopi,
TpaHcjopMaTopoMm,
[oKepenamu CBIT/Na, NIOCKUM
A3epKasiom, NiH3010,
MpPO30poLo
naockonapasesibHo
NNacTUHOHO,
ANPpaKkLiiHUMK rpaTkamu.

KBAHTOBA ®I3VIKA. ENEMEHTW TEOPITIBAHOCHOCTI

EnemeHTN
BIHOCHOCTI.
(noctynatwn) Teopii
BiAHOCHOCTI  EVHWTeHA.
PensTuBiCTCbKUIA 3aKOH
[0AaBaHHA  LUBUAKOCTEN.
B3aeMo3B’A30Kk Macu Ta
eHeprii. CBITNOBI KBaHTW.
lMnotesa [lnaHka. Crana
MnaHka. KBaHTM cBiTha
(dboToHM). DoTOEGEKT Ta
eKCNnepuMeHTa/IbHO
BCTAHOB/IEHI Oro 3aKOHW.
PiBHSIHHA ENMHWTENHa ans
(hoToeeKTy. 3aCTOCyBaHHS
(hoToedheKTy B TeXHILi. TUCK
ceitTna. ATOM Ta aTOMHe
fapo. Oocnig Pesepdopaa.
AjepHa  mofenb  aroma.
KBaHTOBI nocTynatn bopa.
BunpomiHioBaHHS Ta
MOr/IMHaHHA CBIT/1a aTOMOM.

Teopii
MpuHUMnn

3Hatu,

NnpaKkTU4HO
Asvwia i
efleMeHTapHUX
npucKoproBayax,
CNeKTpabHNX NIHIRA,-
pafioakTUBHOCTI, i30TONN,
BTpaTa MeTaJlaMy HeratMBHOro
3apany npu OMPOMIHEHHI
CBIT/IOM, 3a/IeXHICTb  eHeprii
(bOTOENIeKTPOHIB  Bif 4acToTu
CBITNa i He3aNeXHiCTb,BifJ 1Oro
IHTEHCUBHOCTI, Andpakuis
(hOTOHIB Ta €/1IEKTPOHIB.
dyHpameHTabHI - gocnign: A
CronetoBa; [I1. Jlebepesa; E.
Pesepopaa; A.  bekkepens.
OCHOBHI  MOHATTA:  KBaHTU
ceitna (poToHuM), hoTOedeKT,
4yepBOHa Mexa (OToedeKTy,
TUCK CBITNA, i30TONMN,
pafioakTUBHICTb, a/b(a- | 6eTa-

MOSICHIOBATU i
3acTOCOBYBaTH:
npouecu:  pyx
YaCTUHOK Y
BIAKPUTTS

po3ni3HaBaTn NposiBu
KBAHTOBUX ABULL, | MpoLeciB
y NpUpOAI Ta iX npakTuyHe
3aCTOCYBaHHA B TexHiui,
30Kpema (hakTiB, Lo
NiATBEPIKYIOTb  BUCHOBKM
creyjianbHoT Teopii
BIHOCHOCTI; Lo
NiATBEPAKYIOTb
KOpPMyCKYSPHOXBU/IbOBWIA

SIBULL,

Ayaniam B/1IaCTMBOCTeW
CBITNa; BUKOPUCTAHHA
3aKOHIB  (hoTOe(ekTy B
TexHiul, MeTopiB

CMOCTEPEXXEHHA 1 peecTpauii
MiKpPOYaCTUHOK;

3acTOCOBYBaTU OCHOBHI
MOHATTA Ta 3aKOHM
cneuianbHoi Teopii
BIAHOCHOCTI, Teopii

(hoToedeKTy, Teopii OyLoBM
aToma Ta sapa, hopmynu ans



YTBOPEHHSA  MiHINYacToro
cnekTpa. Jlasep. Cknag agpa
atoma. I3otonn. EHepris
3B'A3KY  aTOMHUX  A4ep.
AfepHi peakuil. Mogain saep
ypaHy. $AepHuin  peakTop.
TepmosgepHa peakLis.
PafioakTuBHICTb.  Anb(a-,
beTa-, raMmma-
BUMPOMIHIOBaHHA. MeTtoau
peecTpauii I0HI3y04O0ro
BUMPOMIHIOBAHHS.

YaCTUHKN, raMmma-
BUMPOMIHIOBaHHS,  KBaHTOBMWIA
XapakTtep BWUMPOMIHIOBaHHA |
MOrIMHAHHA CBIT/IA aTtoMamu,
IHOYKOBaHE BUMPOMIHIOBaHHS,
NPOTOH, HENTPOH,: AAEPHI CuK,
pagioakTMBHUIA po3nad, nepiof
niBpo3snagy; eHepria 3B’A3KYy
aTOMHUX  saep, pAeekT Mac,
eHEPreTUYHNIA BUXIL ALEPHUX

peakuiin, naHUlOrosa sAepHa
peakuis,  KpUTMYHA  Maca.-
|geanizoBaHi mogeni:

nnaHetapHa MoAenb  aTtoMma,
NMPOTOHHO-HENTPOHHA  MOJeNb
Aapa. 3aKoHu, NPUHLMNK,
rinotesu: noctynatu  Teopil

BIAHOCHOCTI, 3aKOH / . 3B’A3KY
MI>XX Macot0 Ta eHeprieto, 3aKOHN
(hoToedeKTy, PIBHAHHSA
EiMHWwTeiHa ana  qoToedekTy,
KBaHTOBI  noctynatu  bopa,
36epeXXEHHA YMCNa HYK/OHIB i
3apsgy B AfepHUX peakuisix,
3aKOH pafioaKTUBHOIO po3snagy,
rinotesa  [naHka.  Teopi:
OCHOBWM  cneujiasibHOI  Teopii
BIAHOCHOCTI, Teopii
(hoToetheKTy, KOpMyCKysapHO-
XBUNbOBUI  Ayaniam,  Teopil
bygoBun atoma Ta  agpa.
MpakTu4yHe 3aCTOCYBaHH$
TEOPETUYHOr 0 matepiany:
3aCTOCYBaHHS (hoToedekTy,
Oynosa 1 BMacTUBOCTI aTOMHUX
fAep, MNOSCHEHHS MiHINYacTUX
CMEKTPIB BUMPOMIHIOBAHHA Ta
NOr/IMHaHHS, 3aCTOCYBaHH$
nasepis, ffepHa EHepreTuka,

npyvHUMN  Aii - BUMIPHOBaIbHUX
npunagis  Ta TEXHIYHUX
NPUCTPOIB: (hOTOENIEMEHT,
NPUCTPOIB  ANd  peecTpauii

3apPAMKEHNX YaCTUHOK, nasep,
AIEPHNIA peakTop.

BU3HAYeHHS i3NYHUX
BEMMYNH Ta T1X OAUHWLD;
matemMaTuyHi BUpasm
3aKOHIB;

PO3PI3HATU: BUAWN CMEKTPIB,
pafioakTUBHOCTI;,

nopiBHOBaTM  0COB/IMBOCTI
TPeKiB  MIKPOYaCTUHOK Y
eNEeKTPUYHOMY | MarHiTHOMY
Nnofsx; YTBOPEHHA PI3HMX

BMAIB  CMEKTPIB, 3arasbHi
0C06/IMBOCTI  NpoLeciB, Lo
Bi16yBalOTHCSH npwu
pagioakTVBHOMY po3snagi

A0ep, ymMoBM BUHUKHEHHA

NaHLroBol Ta
TepMOoALEPHNX peakuii;
npupogy abta-, 6eTa-,

raMmmMa-BUnNpPOMiHIOBaHb;
pPoOBUTK y3arasibHeHHA W00
B1AaCTMBOCTEA PEYOBMHU Ta
rnons,
pO3B’A3yBaTu:

1) po3paxyHKOBI
3aCTOCOBYHOUM
(DYHKUIOHaNIbHI  3a/1€XKHOCTI
Mi>XK OCHOBHUMW (Di3UHHUMM
Be/IMYNHAMY, Ha:
PENATUBICTCbKUM 3aKOH
[0AaBaHHA LUBUAKOCTEMN,
3aCTOCyBaHHSA hopmyn
3B’A3KY MK Macoto,
IMMY/IbCOM  Ta  EeHeprieto;
3aCTOCYBaHHA  KBAHTOBMX
nocTynaTis Bopa Jilo)
MpoLeciB  BMNPOMiIHHOBAHHSA
Ta  MOr/IMHaHHA  eHepril
aToMoMm; 3aCTOCYBaHH$
PIBHAHHA EWHWTeHa ANns
(hoToedexTy, CKNafaHHs
PIBHAHb SAEPHUX peakLil Ha
OCHOBI 3aKOHIB 30epeXeHHs;
pO3paxyHOK JeekTy Mac,
eHeprii  3B’A3Ky  aTOMHWX
aaep, eHepreTM4yHoro
BUXOAY SAEPHUX peakuiid;
3aCTOCYBaHHS 3aKOHIB
30epeXXeHHs  iMnynbcy Ta
eHeprii fO0 onuncy 3iTKHeHb
MIKPOYaCTMHOK;
3aCTOCYBaHHSA
pafioakTUBHOIO

3agaui,

3aKOHY
posnagy,



BM3HaYeHHSA nepiogy

nispo3nagy;
2) 3agadi Ha aHani3 rpagikis
3MiHU Ki/fIbKOCTI

pagioakTUBHUX  agep I3
4acoM, CXEMWN eHepPreTUYHUX
PIBHIB  4/1  MOSACHEHHS
NOr/IMHaHHS Ta
BUMPOMIHIOBaHHA CBIT/Na;

3) KombiHOBaHI 3afavi, ANs
PO3B’A3yBaHHS AKNX
BUKOPWUCTOBYIOTLCA MOHATTH
I 3aKOHOMIPHOCTI  pi3HUX
po34inis MisnKu;

4) 3afauyi, AKi nepesdavaroTb
06pobneHHA  Ta  aHani3
pe3ynbTaTiB eKCMepUMEHTY,
300paXeHnMx Ha (oTo abo
cXemaTuyHOMY PUCYHKY,
30Kpema LLOJ0 BM3HAYEHHSA
XapaKTepucTnK
e/leMeHTapHNX YaCTUHOK abo
A0ep 3a (POTO3HIMKaMM 1X
TpekKiB (30kpema B
MarHiTHoOMy noni);

CKnajatM njaH BUKOHAHHSA
[OCNiAIB Ta eKCNepUMEHTIB,
poboTn 3 BUMIPHOB/ILHUMMU
npuiagamy Ta npucTposMu,
30KpeMa (hoToenemMeHTa.

3. KPUTEPIT OLIIHKOBAHHA

OuiHIOBaHHSA pe3ynbTaTiB crniBbecian 34IMCHI0ETLCA 3a WKasioro Big 0 o 200
GaniB  BI4NOBIAHO [0 3aTBEPMKEHUX KPWUTEPIiB OLiHIOBaHHA. MiHiMabHUIA
KOHKYPCHMIA 6an AN yyacTi y KOHKypCHOMY Bif6opi ctaHoBUTb 100 GaniB. Y pasi
OTPUMAHHA pe3y/bTaTy HWXKYe BCTAHOB/IEHOTO MiHIMyMY BCTYMHWK BBaXKaETbCA
TakuM, L0 He CKnaB cnisBbecify, Ta He [OMYCKAETbCA 40 y4acTi B KOHKYPCHOMY
Bi6OpI.

Ek3ameHauiiHWiA  GineT MICTUTb 3 MUTaAHHSA, KOXHE 3 AKUX OLHHETLCH
OKpemo;

1 TeopeTnyHe nNUTAHHA 3  MeXaHiKW, MOMIEKYNAPHOT  (I3UKK |
TepMoAMHaMi K.

2. TeopeTMyHe MUTAHHA 3 eIeKTPOAMHAMIKM, ONTUKM ab0 KBaHTOBOI
(Pi3nKN.

3. [MpaKTWUYHe 3aBAaHHA Ha PO3B’A3YBaHHA (Di3NYHOT 3a4aui.

[ig yac cnis6ecign OLiHIOKTLCS:
- piBeHb TEOPETUYHUX 3HaHb BCTYMHUKA,;



- YMIHHS 3aCTOCOBYBATU (I3NYHI 3HAHHSA AN5 NOACHEHHSA ABULL, | MPOLLECIB;

- NPaBW/IbLHICTb | NOBHOTA PO3B’A3aHHA (DI3NYHUX 3a4aY;

- JIOTiYHICTb, NOCNILOBHICTb Ta 0GrPYHTOBaHICTb BIAMOBIAI;

- YMIHHA BWKOPWUCTOBYBATW (DI3NYHI 3aKOHW, (POPMYNM, rpaikyi, OAUHULI
BUMIpHOBaAHHA Ta MaTeMaTUYHMIA anapart Mij Yac po3B’A3yBaHHA 3afay.

OuiHIOBaHHA NePLLIOro NMTaHHA (MexaHika, MoneKkynsapHa gisunka i
TepMoanHaMiKa)
KinbKicTb XapakTepucTuka Bignosigi

6anis

180-200  BcTynHMK(UA) AEMOHCTPYE [PYHTOBHI, CUCTEMHI Ta YCBIAOMJIEHI 3HaHHA 3
MeXaHiKW1, MOMEKYNAPHOT (I3NKN | TEPMOAUHAMIKW, BINIbHO BOMOAIE (i3NYHMMU
MOHATTAMM, 3aKOHaMu Ta (popmynaMun. MpaBuIbHO MOACHIOE (I3NYHI ABMULLA,
BCTaHOB/IHOE MPUYMHHO-HACNIAKOBI 3B’A3KW, HaBOAWTL MPUKIaAN MPAKTUYHOIO
3aCTOCYBaHHA (PI3UYHUX 3aKOHIB.

150-179  BcTynHuk(Us) [OCTaTHbO MOBHO PO3KPMBAE 3MICT MWUTAHHA, MpPaBUIbHO
BUKOPUCTOBYE OCHOBHI (DI3NYHI MOHATTA, 3aKOHWM Ta opmynun. Bignosigb
NnoriyHa i nocnigoBHa, Xo4ya MOX/IMBI OKPeMi HETOYHOCTI ab0o HeCyTTEBI
NMOMW/KN Y NOSICHEHHSIX.

120-149 BCTynHUK(4A) 3HAaE OCHOBHMIA NPOrpamoBWiA  MaTepias, OAHaK [OrMyCKae
NOMUAKMA Y  (hOPMY/MHOBAHHSAX (DIBUUYHMX 3aKOHIB, MOSICHEHHAX SBMLLY a60
BUKOPWUCTaHHI (hopmyn. BignoBifb YacTKOBO aprymeHTOBaHa, He 3aBXAu
nocnifosHa.

100-119 BcTtynHuk(Ls) BIATBOPHOE OKpeMi (Di3nYHI BIAOMOCTI (hparMeHTapHoO, AONyCKae
3HAYHI MOMW/IKM Y BUSHAUEHHSAX, (DOPMY/IaxX Ta MOACHEHHAX (i3UYHNX NPOLECIB.

0-99 BcTtynHuk(Ls) He BOMOAIE OCHOBHWMM 3HAHHAMU 3 MEXaHiKW, MOSEKYNAPHOT
(I3VKK | TepMOAMHAMIKM, HE MOXe MOACHUTU (PI3NYHI ABULLA Ta 3aCTOCYBaTU
OCHOBHI 3aKOHU (i3nKN.

OuiHIOBaHHA ApYyroro NUTaHHA (eNeKTpoAnHaMika, OnTuKa, KBaHToBa (i3nka)

KinbKicTb XapaKTepucTuka Bignosigi
6anie

180-200 BcTynHuK(Ls) AEMOHCTPYE MMOOKI 3HaHHA 3 eNeKTPOAUHaMIKK, ONTUKK Ta
KBAHTOBOI (i3NKKW, NpaBUIbHO 3aCTOCOBYE (i3nNYHI 3aKOHM, hopMynn 1
MOHATTA. YMi€ MOACHIOBATM (Pi3NYHI Mpouecu, aHanidysaTtu rpadiku, cxemm Ta
pe3yibTaTi CrOCTEPEXKEHD.

150-179 BcTynHMK(UA) LOCTaTHHO MOBHO BO/OAIE TEOPETUYHUM MaTEPia/ioOM, NPaBU/IbHO
3aCTOCOBYE OCHOBHI (Di3VYHI 3aKOHW Ta opmynn. [onyckaroTbCA OKpemi
HETOYHOCTI Y MOSICHEHHAX, NOOYAOBI NOriYHMX BUCHOBKIB ab0 BMKOPUCTaHHI
OAVHNWLb BUMIPIOBaHHS.

120-149 BeTynHuk(us) 3Hae OCHOBHI (PI3MYHI MOHATTSA Ta 3aKOHW, OAHAaK A0MNyCKae
NMOMWAKN Nif Yac NOSICHEHHS ABWLLY abo 3acToCyBaHHA hopmyn. Bignosigb He
3aBX /M orivyHa Ta nocnigoBHa.

100-119 BeTtynHuk(ud) parmMeHTapHO BOSIOAIE TEOPETUYHUM MaTepiasioM, AOMNyCKae
4MCNEeHHI NOMUNKM Y PopMynax, 03HaYeHHAX | NOACHEHHSX (PI3UYHMX NPOLLECIB.

0-99 BctynHuk(Ls) He BOOAIE OCHOBHUMMW 3HAHHAMU 3 €/IeKTPOAMHAMIKW, ONTUKM
Ta KBAHTOBOI (I3NKN, He 3HAE OCHOBHWX 3aKOHIB I NOHATL.

OuiHIOBaHHA TPETHLOro NMTaHHA (pPo3BA3yBaHHA (PI3NYHOT 3a4aui)

KinbKicTb XapakTepucTuka Bignosigi
6anis



180-200  BcTynHMK(LA) NpaBW/bHO, NOBHO Ta 0GIPYHTOBAHO PO3B’A3YE (i3NYHY 3ajauy,
[EMOHCTPY€E BUCOKWIA piBeHb (Di3NYHOIO MWCMIEHHSA, YMIE aHanisysaTu yMOBY
3afa4i, 0bypatun payioHanbHWIA Crnocit po3B’s3aHHS, MPaBWUIbHO BUKOPUCTOBYE
(hopMynn, BUKOHYE 06YMCNIEHHS Ta NepeBipsie OTPUMaHWIn pe3y bTar.

150-179 3aBfjaHHA BUKOHAHO NepeBaXXHO NpasuibHO. BCTyNHMK(LA) yMie 3aCTOCOBYBATH
(DiI3NYHI 3HAHHA Ha NpPakTuLi, NPaBUIbHO BMKOPWUCTOBYE (DOPMY/IM Ta 3aKOHU
(i3nKK, xo4ya MOXMBI OKpPemi HETOYHOCTI ab0 HeCyTTEBI MOMWIKA B
064YNCNEHHSIX.

120-149  BcTynHuMK(Us) 3arasiom Bonofie 6a30B1MM HaBMUKaMK PO3B’A3yBaHHS (hi3UUHMX
3afay, OfHaK [OMNyCcKae MOMWIKA B OBYMC/IEHHAX, NOriLi POo3B’A3aHHA abo
MOSICHEHHI OKPeMuX eTanis.

100-119  3aBfaHHSA BMKOHAHO 4acTKOBO. BCTynHMK(UA) AONYCKAE YACNEHHI MOMUIIKK, He
3aBXAan po3ymie cnocib posB’A3aHHs 3afadvi, BIANOBiAb HeNoBHa abo
HeAoCTaTHLO 06I'PYHTOBAHA.

0-99 BcTynHuk(usa) He MoXe po3B’a3atv 3afady abo BUKOHYE ii HENpaBWbHO, He
BO/I0i€ OCHOBHUMY MeTOoamMu (PIi3UYHUX pO3paxyHKIB i pO3B’A3yBaHHSA 3aau.

[MigCYMKOBMI pe3ynibTaT criBbecign BU3HAYAETLCA AK CepefHe apudmeTmyHe Garnis,
OTPUMaHMX BCTYMHMKOM(LEHO) 3a TPW NUTaHHSA eK3amMeHaliniHoro 6ineTa.
KinbKicTb XapakTepucTuka Bignosigi
6anis
180-200 BeTynHuK(UA) AEMOHCTPYE IPYHTOBHI Ta CMUCTEMHI 3HaHHA 3 (Ui3WKKM, BINIbHO
BO/IOAIE  (I3MYHMMM NOHATTAMM, 3aKOHamu, opMynamnm Ta MeTogamu
pO3B’A3yBaHHs 3afay. Bignosifb norivyHa, NoBHa, NOCiA0BHA 1 06r'PYHTOBaHa.
150-179 BcTynHuk(4s) BOMOLIE OCHOBHMM MPOrpamoBUM  MaTepiaioM, MpaBusibHO
3aCTOCOBYE OifbLIICTb (i3UYHNX 3aKOHIB i POPMYST; YMi€ NOACHIOBATU (Di3NYHI
fBMLLA Ta pO3B’A3yBaTN TUNOBI 3afa4i. [lonyckaTbCA He3HaYHI HETOUYHOCTI.
120-149 BCTynHMK(UA) 3HAE OCHOBHI (DI3VYHI MOHATTA Ta 3aKOHW, OfHAK [OMycKae
NMOMWUJIKM Y (POpMynax, MOACHEHHAX (DI3VUYHMX ABULL ab0 pO3B’A3yBaHHI 3a4au.
100-119 BeTynHuk(usd) BIiATBOPHOE OKpeMi (hisnuHi hakTy hparMeHTapHO, A0MyCKae
3HaYHY KiNbKICTb MOMW/OK, He 3aBXAM BMIE€ 3aCTOCOBYBATU 3HaHHA Ha
MpaKTUL.
0-99 BeTynHuk(Ls) BUABASE NOBHe ab0 Maike NMOBHE HEe3HaHHA 3HAYHOT YaCTWUHU
nporpaMoBOro marepiany, He BOJIOAIE OCHOBHMMUW (I3UMHUMMK MOHATTAMU,
3aKOHaMM Ta MeToJamu po3B’A3yBaHHA 3a4au.
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