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3araabHa iHdopManisa Npo JTUCHUILTIHY

AHoOTAIIS JUCIUTUTIHU

®dizuka BUBYAE HAWUOPOCTINII 1 pPa3oM 3 TUM HAWOUIBII 3arajibHi
3aKOHOMIPHOCT! SIBUII TIPUPOAH, TOMY € OCHOBOIO JJii CYYaCHOTO HAayKOBO-
TEXHIYHOTO MPOTpecy.

B TexHiYHOMY BMILIOMY HaBYaJbHOMY 3aKJIajl AWCHUILIIHA «Di3uKa»
cepell 1HIIMX JUCIUIUTIH MOKJIMKaHa CTBOPUTH 0a3y 3HAHb HA SKUX OYIye€ThCS
dbyHIaMEHT [Ji1 BUBUCHHS CIELIaIbHUX JUCHUIUTIH. MeTta ii HE TIJIBKH
MOIIUPUTH 1 TIOTJIMOUTH 3HAHHA OJIEp>KaHI B 3araJilbHOOCBITHbOMY 3aKJaji, a
NEPEBECTU OJIEpXaHl 3HaHHSA B Npo(deciiiHy CHpSAMOBAHICTb Uil PO3B’S3aAHHS
PI3HOMAHITHUX TMPUKIAJAHUX Ta HAYKOBO-TEXHIYHMX 3a/lady y Trany3l 3HaHb
«lluBinpHa Oe3mekay 13a cnemianbHICTIO «IlokexxHa Oe3mekay.

3HaHHA, 110 OTPUMAaHI MiJ 4Yac BUBYCHHS HABYAJIbHOI JUCIUIUIIHU
« ®13uKay CHPUSIOTh PO3BUTKY aHATITUYHOTO MPOGECIHHOTO MUCTEHHS Ta
J03BOJISAIOTh  MiAroTyBatd (axiBis  Bummoi  kBamidikamii, — [m] 3 ka[u]
KOMIIETEHI[ii SIKOr0 JIO3BOJIAIOTh ~ BUKOPMCTOBYBATH Cy4acHi 1
PO3B’s3yBaHHS MPUKJIAAHUX MUTAHb [IUBIJILHOTO 3aXUCTY 3arajioM 1
TEXHOTEHHOT O€3MeKH 30Kpema.

HapuanbHuil KOHTEHT pO3MILIY€EThCS Y Mepexkl Internet 110
SAKOTO 3/100yBau Mae JOCTynl y pexumi 24/7 3 Oyab-sIKOTO
KOMIT'IOTE€pa, 10  MAKIOYEHWH A0  Mepexi Ta 31
cmapT(oHa 3a HABEAECHUM TMOCUJIAHHSAM (CKaHyWTe (KJIAIHITh)

QR-xon).

Indopmanisi npo HAYKOBO-NEAATOTIYHOT0 MPAiBHUKA

3aranpHa Bopucenko Bitaniii ['puropoBuy, goneHT kadeapu $isuko-MareMaTHIHUX

iHpopMaris TMCLUIUTIH, (DaKyJIbTeTy TEXHOT€HHO-EKOJIOTIYHOI Oe3MeKu, KaHIuaaT
(hi3UKO-MaTEeMaTUYHUX HAYK, OICHT.

KonraktHa M. XapkiB, Byn. UepHuimieBcbka, 94. PoGouuii HOmep

iH(popMmatis teneony — 707-34-77.

E-mail @nuczu.edu.ua

Haykogi - ¢bi3uKka MarHiITHUX SBUIL, TOCIIIPKEHHS TEMIEPATYPHUX PEKUMIB

iHTepecu™ JCOBUX MiACTUIIOK Ta TPYHTY MPH HU30BUX MOXKEkKaX, JOCIIIHKEHHS
BOTHE3aXUCHUX TiIpoPOOHUX Ta JIFOMIHECIICHTHUX TTOKPUTTIB MaTepiaiiB.

[Ipodeciiini - mpodeciiiHi 3HaHHS 1 3HAUYHUN AOCBiA podotu (3 1989 p.) y BumIUX

3110HO0CTI* HaBYAJIbHUX 3aKjlaJaX M. XapKoBa Ha II0Cajax, IO BiIMOBIIAIOTH

HaBYAIBHINA AUCIUILTIHI, 30kpema 3 2008 p. B HYIL[3Y;
- mpodeciiiHi 3HaHHS 1 3HAYHHMNA JOCBIJ HAayKOBO-IOCIIiAHOI
po6otu (3 1977p.), 30kpema 3 2008 p. 8 HYLI3Y.

Hayxosa ITpodins y GoogleScholar:
JUSUTBHICTD https://scholar.google.com.ua/citations?hl=ru&pli=1&user=BUg70MgAA
3a OCBITHIM AAJ; ORSID: https://orsid.org/0000-0003-1115-8666 .
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Yac Ta micue npoBeeHHsI 3aHSITh 3 HABYAJbHOI JUCIUILTIHI

AynuTtopHi 3aHATTS 3 HaBYaJIbHOI JTUCUUTUTIHA «Dizuka»
MPOBOMASITHCS  3TIIHO 3 3aTBEPPKEHUM pO3KiIagoM. EJEKTpoHHUN  BapiaHT
pO3KIIaIy PO3MIIIYETHCS Ha caiTi VYHiBepcuteTy

(http://rozklad.nuczu.edu.ua/timeTable/group).

JlexmiiiHi Ta MPaKTH4YHI 3aHIATTA TPOBOAATHCA B AyJUTOPISX 00JaTHAHMX
HAOYHUM Ta JEMOHCTpAlidiHUM OOJaJgHaHHAM. Yci JabopaTOpHi 3aHATTS
POBOJAATHCS B ayIUTOPIAX 3  KOMIT IOTEPHHM  OOJIQJHAHHSAM 1 BUKOPUCTOBYIOTh
K METOJMKHM 3 aHAJIOrNOBUMH BHMIPIOBAJBHUMHU MPUCTPOSIMU TaK 1 KOMIT IOTE€PHI
BHUMIPIOBAJIbHI KOMILIEKCH.

KoHcynbralii 3 HaBYaIbHOI AUCIHUILUIIHA TPOBOISATHCS HNPOTATOM CEMECTPY B
JHI Ta TOAWHHU 3aKpilUIeHl 3a BIANOBIIHMMH BHKIaJadamu. B pasi morpebu
3100yBayda B JOJATKOBIM KOHCYNIbTallll, Yac MOTOKYETHCS 3 BUKJIAJaYeM.

MeTa BUBYEHHSA JUCHUILIIHA

Memoro BUKIagaHHS HaBYaJIbHOIL I[I/ICL[I/IHJ]iHI/I “di3uka” € 03HaNOMIICHHA
KypCaHTIB (CTYJICHTIB, CIIyXadyiB) 3 Cy4acHHM 3MICTOM Ta JOCSATHEHHSIMU (1)13I/II(I/I
PO3BUTKY Y HHX HAyKOBOI'O CBITOIVISAY, a TakoX (HOpMyBaHHS yM1HH;1
3aCTOCOBYBATH  33KOHHU GI13UKM 1T BUBYEHHS  CIICIIAIbHUX I[I/ICHI/IHJIIH Ta
pO3B ;13yBaHH5I MPUKIAJHUX TUTaHb MOTPIOHUX JUISI KOOPJWHAILI KOMIUIEKCY
3aX0JIB Ta 3aco0iB, CHOPsIMOBAHMX Ha 3amMoOIiraHHS BUHUKHEHHIO TIOXEK,
0OMEKEHHS 1X PO3BHTKY, yOe3MeueHHS JIFOICH 1 TOBKIJIISA BlI[ BILIUBY He6esneqHHX
YUHHUKIB TIOKEXKi, CTBOPEHHS YMOB IS TIOKEKOTACiHHS Ta OIlIHIOBaHHS
TISJIBHOCTI  Cy0’€KTIB TOCMOJaploBaHHSI y cdepl 3a0e3rnedeHHs] TEXHOTeHHOI
O€3I1eKH Ha BIAMOBIIHICTh BCTAHOBJICHMM BUMOTaM 3aKOHIB Ta 1HIIIMM HOPMaTHUBHO-
MIPABOBUX aKTIB Y Iiil cdepi.

Onuc HABYAJBHOI JUCIHHUTILIIHHA

HaiimenyBanns ®dopma 3100yTTS OCBITH
MOKa3HUKIB 3a04Ha (JIMCTaHIIIiHA)
Craryc IMCHUILTIHA 000B’sI3K0BA 3arajibHa
Pik miaroroBxkun 2021-2022
CemecTp 1-i1 2-i1
O0csar AMCHUIIIHA
- B Kpemurtax EKTC
- KUIBKICTh MOJTYJIIB 1 1
- 3arajJibHa KUIBKICTBH T'OJUH 120 120

Po3noaiy yacy 3a HABYAJILHUM ILIAHOM:

- nekuii (roJuH) 10 8
- MPaKTUYHI 3aHATTS (TOAMH) - 2
- CeMIHApChKi 3aHSTTs (TOJIMH) - -
- nmabopaTopHi 3aHATTS (TOAMH) 2 -

- KypcoBu# mpoekT (po0oTa)



http://rozklad.nuczu.edu.ua/timeTable/group

(roaun)

- 1HII BUJIM 3aHATH (TOJIMH)

- caMocTiiiHa po0OoTa (To/IMH) 108 110

- 1HAUWBIAYyaJbHI 3aBIaHHS - -
(HaykoBo-g0ciiIHe) (TOAMH)

- MIJICYMKOBHI KOHTPOJIb audep. €K3aMEH
(mudepeHmianpHUH 3aiK, 3aJTK
€K3aMEH)

IlepeaymoBu AJisi BUBUEHHSI JUCIHUIIIHU
3HaHHS, 110 OTPUMAaHI IPU BUBYEHH1 (PI3UKHU B 3arajibHOOCBITHROMY 3aKJIaJl

(3HAHHSI OCHOBHUX SIBUIII 1 3aKOHIB 3 PO3JAUIIB (Di3UKH, 1110 NepeadadeHi IporpaMoro
3arajlbHOOCBITHIX 3aKJIQ/IiB).

Pe3ysbTaTH HABYaAHHS TAa KOMIIETEHTHOCTI 3 TUCUMILTIHU

BiamnoBiiHO 70 OCBITHBOI MpOTpaMu «AYAUT TMOXKEKHOI Ta TEXHOTCHHOI
Oe31neKkn» BUBUCHHS HABYAJIBLHOI AUCIUILIIHA IIOBUHHO 3a0€3MEUUTH:
— JIOCSITHEHHS 37100yBayaM¥ BUIIIOI OCBITH TaKUX PE3YJIbTATIB HABYAHHS:

[IporpamHi pe3yJIbTaTh HaABYAHHS ITPH

[TosicHIOBaTH TMpOIIECH BIUIMBY HEOE3NMCYHWX YMHHHUKIB IMOXKEKI Ha [TPH4
HABKOJIMIIHE CEPE/IOBHINE; 3aCTOCOBYBATH Teopii 3axXWCTy JIFOJIUHH,
MaTepiallbHUX UIHHOCTEH 1 JOBKUUIA BiX BIUIMBY HeOE3MEYHUX
YUHHHKIB TIOXKEXi, 3HAHHS MaTEMaTUYHHUX Ta MPHPOJHUYMX HAYK Y
cepi mpodeciiiHol TISITLHOCTI.

— (hopmyBaHHS y 3100yBaviB BULIOI OCBITH HACTYITHUX KOMIIETEHTHOCTEM:

[IporpamHi KOMIIETEHTHOCTI (3arajibHi Ta mpodeciiii) KK
3/1aTHICTh 10 A0CTPAKTHOT'O MUCJICHHS, aHAII3y Ta CUHTE3Y. 3K3
Cemectp 1.

Moayasb 1. @izu4uHi ocHOBU MexaHikuA. CtaTucTnyHa ¢izuka. ArperatHi
CTAHU PEYOBUHH

Tema 1.1. Kinemaruka.

Beryn.. Mogaeni MexaHiku.

Kinematuka wmarepiasibHOi  Touku. KiHemMaThuHe  pIBHSHHA  pyXy.
[TpssmMomiHIMHMI 1 KpUBOMIHIMHUK pyX. KiHemMaTH4HI XapakTepUCTUKH PYyXy
MaTepiaJibHOI TOYKU — IIBUJKICTh Ta MPUCKOPEHHS (AOTUYHE, HOPMAJIbHE, [IOBHE).

Kinematuka aGcomoTHo TBepAoro Tina. CTymeHi BUIBHOCTI 1 KiHEMaTHYHE




PIBHSIHHS pyXy aOCOJIIOTHO TBEPJOTO Tija. Tumu pyxiB aOCOJIOTHO TBEPJOTO Tija.

Kinematuka obepranbHOro pyxy aOCONIOTHO TBEpAOro Tijia. B3aemo3B’s30k Mixk

KIHEMaTUYHUMH XapaKTePUCTUKAMHU IMOCTYNAIBHOTO Ta 00€pTaIbHOTO PyXY.
Pexomenoosana nimepamypa: 1,3-6.

Tema 1.2. Jlunamika.

Junamika matepianbHoi Touku. [lepmmii 3akon HetoTona. Immymbc. Hpyrwuit
3akoH Herotona. Tpetiit 3akoH HetoToHa. Buau cuin. 3akoH 30€peKeHHS IMITYJIbCY.

Jluaamika aOCOMIOTHO TBepAoro Tijma. Pyx meHTpa iHepmii TBepaoro Tina.
MomeHT cuiu. MoMeHT imnynscy. PiBHSHHS nuHamiku obeptanbHoro pyxy ATT.
MowmenT ineprii. J[oBiapHUN pyX aOCOMIOTHO TBEpPAOro Tila. 3aKOH 30epeKCHHS
MOMEHTY IMITYJIbCY.

Pobora Ta moryxHicte. Kinetnuna enepris. lloreHmianbHi Ta He
noTeHIianbHi crtd. [loTeHiaapHa eHeprisa. 3aKoH 30epeKeHHs SHEeprii.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.3. EjleMeHTH MeXaHiKH PiAuH i rasis.

Tuck y pinunax i razax. 3axoH [lackans. 3akon Apximena.

Ineanvna piguHa. Buau omucy pyxy piaunu. [loTik piguau. PiBHsSHHS
HeniepepBHOCTI. PiBHsiHHS bepnymi. IlonarTs mpo namiHapHuii Ta TypOyJIeHTHUI

pyX.
Pexomenoosana nimepamypa: 1,3-6.

Tema 1.4. OcHOBH MOJIEKYJISAPHO-KIHETHYHOI TEOPIi .

Beryn. TepmonuHamiyHuii Ta  CTaTUCTUYHUMA  METOJIM  JOCIIKEHHS
MaKpOCHCTEM.

[TonoxkeHHST MOJIEKYJISIPHO-KIHETUYHOT Teopli. Mojenb iieanbHOro rasy.
OcHOBHE PIBHSIHHA MOJIEKYJISIPHO-KIHETUYHOT Teopli. MOJIEKYJIIpHO - KIHETUYHE
TIyMau€HHs TeMIiepaTypu. PIBHSHHS cTaHy 1/1€ajbHOTO Ta3y.

CrarucTuyHi po3noaiid. Po3mosia MojieKys B moii cuil TsOKIHHS. Po3momin
bonbivana. Tlonsrrs npo posmoain Makcesena. fBumia mnepenocy. Cepenns
JIOBKMHA BUIBHOTO MPOOITY MOJEKYJ Ta CepeAHsl KUTbKICTh iX 3iTKHEHb. Judysis,
TEIJIONPOBIIHICTh, BHYTPIIIHE TEPTS.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.5. OcHOBM TepMOAMHAMIKH.

OcHOBHI TOHATTS TepMoauHamiku. Ctanu 1 mpouecu. BHyTpimHs eHepris
MaKpOCUCTEMH Ta i/1eabHOTO razy. Pobora Ta KibKicTh TerioTu. [lepmmii 3aKoH
TEPMOJMHAMIKUA Ta MOTO 3aCTOCYBaHHS JI0 130MPOIECiB. TEMIOEMHICTD 171€aTbHOTO
ra3y. AnmiabaTHUI TpoIIec.

Konogi npouecu (tukinu). Terosa mammuaa. KKJI tenoBoi mMamuuu. [{uki
Kapmno ta itoro KKJ . (ITousiTrst ipo enTporriro. JIpyruit 3akoH TepMOIUHaMIKH. ) V)
Pexomenoosana nimepamypa: 1,3-6.

Tema 1.6. ArperaTHi cTaHM pe40OBUHHU.

' Iluranns nporpaMu 0OMeXeHi TyKKaMH BUBYAFOTHCS I1iJ[ 9aC CAMOCTIHHOI i ATOTOBKH.



(B3aemogmist MosieKys Ta arperaTHUM cTaH pedoBUHU. PeanbHi rasu. PiBHsSHHS
Ban-nep-Baansca. Kputwunmii  cran  pedoBunHu. Ilepexim B piauHHUMN
ctaH).Piguanuit  cran peuoBuHu. [loBepxueBuit map piauau. KoedimienT
noBepxHeBoro Harsry. Cuiga TOBEpXHEBOIO HATATY. 3MOYYBaHHS.  MEHICK.
®opwmyina Jlannaca.

Kpucraniuyni Ta amopdHi Tina. [neanpHi Ta peaqbHi KpUCTAH.
Pexomenoosana nimepamypa: 1,3-6.

Moayas 2. EnexkrpocraTuka. IlocTiiHU# eJIEKTPUHYHUI CTPYM.

Tema 2.1.EnekTpocraTuka.

EnexTpuunuii 3apsij Ta KOTO BIACTUBOCTI. 3AKOH 30€PEKEHHS EIEKTPUYHOIO
3apsny. 3akoH Kynona. Enextpuune mosie. HampyKeHICTh €1EKTPUYHOIO  MOJIS.
[TpuHLMDI cynepno3uii.

Pobora cun  enektpoctarmyHoro mnosid. lloreHuianbHMI  Xapakrtep
€JIEKTPUYHOIO IOJIs, MOTEHLIaJd. 3B A30K MK HANpY>KEHICTIO Ta IOTEHLIAIOM
€JIEKTPUYHOTO TOJIA.

[ToTik BekTOpa HAIPYXEHOCTI EJNEeKTPOCTaTUYHOro mnois. Teopema
Octporpancekoro — I'ayca nias HOTOKY BEKTOpa HAIPYXEHOCTI E€IEKTPUYHOTO
nosisa. (3acrocyBanHsi Teopemu Ocrtporpaicekoro — layca ans po3paxyHKIB
HAIPY>KEHOCT] eJIEKTPOCTATUYHOIO TTOJIS.)

[TpoBigHuKY Ta 1305ATOpH. JlieneKTpuku B enekTpuyHomy nodii. [lomspuzanis
nienekTpukis. [lone y aienexkTpukax, AieIeKTpUYHA MPOHUKHICTb. 3apsiau Ta MoJie y
NpoBiAHKUKY. Hanpy»eHicTh mojs Ta MOTEHLIad B 00JacTi MoOIHM3y NPOBIIHHKA.
Enexktpoemuicte mpoBiaHuka. Konaencaropu. EHepris Ta TrycTHHa €Heprii
€JIEKTPOCTATUYHOTO ITOJIS.

Pexomenoosana nimepamypa: 1,3-6.

Tema 2.2. IlocTiiiHUH eJIEKTPUYHUN CTPYM.

Enextpuunuii crpym. I'yctmHa Ta cuna crpymy. CTOpOHHI — CWIH,
€JIEKTPOpPYIUIHA CHJIa, PI3HULA MOTEHUIAIIB y KOJ1 MOCTIHHOrO CTpyMy. 3aKOHH
Oma Tta JDxoyns-Jlenna. (IlapanenbHe Ta mMOCHIIOBHE 3’€AHAHHS MPOBIIHUKIB.
3axonu Kipxroga).

Pexomenoosana nimepamypa: 1,3-6.

Cemectp 2

Moayasb 3. MaruitHe nose. Enekrpomaraerusm. KosiuBanus ta xBuii.
Onruka.

Tema 3.1. MarniTHe nosie. Mardirocraruka. EjlekTpoMaraeTrusm.

Cunm B3aemogii 3apsjiiB MpHu iX pyci. PensTuBiCTChKa MPUpPO/Ia MarHETU3MY.
Bekrop marnitHOi 1Haykuii. [lpunimun cynepno3umii. 3akoH bio—Capapa—Jlamaca.
MarHiTHi TONS HAMMPOCTIIMX CUCTeM. TeopemMa TMpo LUPKYJSAIII0  IHAYKII
MAarHiTHOTO MoJjsi. MarHiTHe moJjie CoJeHoia.

Cuna Jlopenma. Pyx 3apsypkeHOi YacTHMHKM Y MAar”iTHOMY TOJi. 3aKoH
Awmriepa. B3zaemosisi npoBigHUKIB 3 ctpyMoM. (KOHTYp 13 CTpyMOM y MartiTHOMY



noJii.) MarHiTHU#M 1mOTiK. MarsniTHe nojie B pe4doBuHI. HampykeHicTh MarHiTHOTO
nosisa. [lons B MarHeTukax Ta Kjacu MarHETHKIB.

SBumie enextpomarHiTHOI 1HAYKIil. 3akoH Papazaes. Buxpose enextpuune
nojie Ta BUXpOBI cTpymMu. CaMOIHAYKIISL Ta B3aEMOIHAYKIS. [HIYKTHBHICTS.
['ycTuHa eHeprii MarHiTHOTO TOJIS.

Pexomenoosana nimepamypa: 2-6.

Tema 3.2. KouBaHHs.
Tunu KoNMMBaJIBHUX CHUCTEM Ta BHUIM KOJMBaHb. ['apMOHIYHI KOJMBAHHSA,
aMILTITya, YacToTa Ta (pa3a rapMOHIYHUX KOJIMBaHb. Jl0JaBaHHS KOJMBAHb.
BrnacHi He3racarodi Ta 3racarodi KoJIMBaHHS. MasTHUKU. EHepris KoJuBaHb.
BumymieH1 Koa1uBaHHS.
Pexomenoosana nimepamypa: 2-6.

Tema 3.3. XBWIHOBI Ipouecu.

[ToHsTTS PO XBWII1, BUU XBUJIb. XapaKTEPUCTUKHU XBUJIb. PIBHSHHS O1Ky4Oi
xBuii. [IpyxHi xBuii. EnexTpoMaruiTHi XBUIII.

[TonsiTTs Tpo  KOrepeHTHICTh Ta iHTepdepeniiss XBwib. CTOSYl XBHIIL.
[arepdepennist y ToHkux mniBkax. fAsumie mudpakiii. [Ipunnun Irolirenca —
®penens 1 meron 30H Openens. Judpakuis Ha wimuHI. AudpakuiiHa penriTka.

[TonsipuzoBane 1 mpupoaHe cBitio. [lonsipuzalis CBiTIa NpHU 3aJIOMJICHHI 1
Bi1OMBaHHI. [lommpenHs cBitia B pedoBuHi. [IoHATTS npo aucnepcito, NOrIMHAHHS
CBITJIA.

Pexomenoosana nimepamypa: 2-6.

MonayJb 4. @iznka atoma Ta aTOMHOr0 siipa. EnemenTu Qizuxu tBepaoro rina.
Tema 4.1. EneMeHTH KBaHTOBOI MEeXaHIKH.

TerioBe BUIIPOMIHIOBaHHS Ta JIIOMIHECIEHIIS. AOCOIIOTHO YOpHE TLIO.
3akon Kipxroda. KBantoBa rimore3a ta ¢gopmyna Ilnanka. 3akonu Credana —
bonbumana Ta Bina ®otoenexktpuunuii edekT 1 3akoHU ¢oroedekty. PiBHIHHS
EliHmreiHa.

KopnyckynsapHo-XBUIIbOBUK  AyanisM  cBiTia. l'imore3a ge  Bpoins.
CrHiBBIJHOIIEHHS HEBU3HAYEHOCTEH. XBWIbOBA (PYHKIIA Ta 1 CTAaTUCTUYHE
TiymaueHHd. Cramionapue piBHsaHHS Llpeninrepa.

Pexomenoosana nimepamypa: 2-6.

Tema 4.2. ATomHa Ta siiepHa ¢izuka.

KBanToBomexaniunuii omuc aroma BojHIO. Crektp aroma BojaHwo. CiH
eJIeKTpoHa. baraToenekTpoHHUM aToM.

ATOMHE SIpO, HYKJIOHHM. B3a€EMOJIsl HYKJIOHIB, YSBIIGHHA TMpO SACPHY
B3aemozito. Mogeni siapa. Crilikicts saep. Jedext mMac Ta eHepris 3B s3Ky sjapa.
3asie)HICTh MUTOMOI €Heprii 3B s3Ky BiJ MacoBOro ymcia. JIaHIroroBa peakilis
MOJIUTY Ta peakilisi CUHTE3y. PaioakTUBHICTb.



Pexomenoosarna nimepamypa: 2-6.
Tema 4.3. EnemenTn izuku TBepaoro riia.

BUHUKHEHHS €HepPreTUYHUX 30H IMPU YTBOPEHHI KPHUCTAIIYHOI PEUIITKH.
30HHI MOJIeJIl METaiB, JI€JICKTPUKIB Ta HAMTIBIIPOBIIHHUKIB.

EnexTporpoBigHiTs MeTaniB. 3aJIeKHICTh OMOPY METATIB Bl TeMIEpPaTypH.
HannpoBiiHICTb.

Brnachi Ta JOMIIIKOBI HaIBIPOBITHUKH. EneKkTpornpoBiAHICTb
HamiBOpoBigHUKIB. PoOoTa Buxomy. KonTakTHa pi3Huisd noteHmiamis. EnekrporHo-
JTIPKOBUM MEpeXiJi Ta HOro BIaCTHUBOCTI.

Pexomenoosana nimepamypa: 2-6.

3AKJIIOYHA YACTHUHA
JlocsiTHEHHSI 1 OCHOBHI Tpo0iemMu cy4dacHoi (i3uku. MOKIUBOCTI BUKOPUCTAHHS
JOCSITHEHD (P13UKHU.



Po3noain nucuumiiiau y roamHax 3a ¢popMaMu oprasizamii 0CBiTHBOTO
Nnpouecy Ta BUAAMH HABYAJIbHUX 3aHATH

Ha3Bu
MOJYJIIB i TeM

3aouna (qucranuiiina) gpopma

KinekicTs rogusa

YChOTO

y TOMY YHCIT

JIEKI1

MIpaKTHYHI
3aHATTS

n1abopaTopHi
3aHATTS

CaMOCTINH
a
pobora

MOyJIbHA
KOHTPOJIbHA
pobora

1-ii cemecTp

Moayab 1. @iznuni ocHOBH MexaHiku. CtatucTryHa (i3UKa Ta TEPMOIUHAMIKA.

Tema 1.1.
d13uuHI1
OCHOBHU
MEXaHIKH.

40 3

2

35

Tema 1.2.
CratucTnuHa
¢bi3uka Ta
TEPMOIUHAMIK
a

30 3

27

Pa3om 3a
moayJem 1

70 6

62

(y  ckiani
CaMOCTIHHO1
pobotu,
MTHCHMOBO)

Moayasb 2. Enextpocratuka. [TocTiHHUN €1EKTPUYHHI CTPYM.

Tema 2.1.
Enexrpruune
ToJIE.
EnekrpocraTuk
a

30 2

28

Tema 2.2.
ITocTivinui
ENEKTPUYHNAN

CTPYM.

20 2

18

Pa3om 3a
MoayJieM 2

50 4

46

(y  ckiani
CaMOCTIHHO1
pobotu,
MTHCHMOBO)

Ycboro roagnH
3a cemectp 1

120 10

108




Haszsu
MOJYJIIB i TeM

3aouna (qucranniiina) popma

KinekicTs rogusa

YChOIO |y TOMY YHCHI
JeKLIi | MpakTH4HI | Ja0OPaTOpHI | CAMOCTINH | MOAYJIbHA
3aHATTS 3aHATTS a KOHTpPOJIbHA
poboTa poboTa

2-ii cemecTp

3microBuii mMoayab 3. MarnitHe mone. Enexrpomarnerusm. KonuBaHHS Ta XBWIIL.

Onruka.

Tema 3.1.
MarsitHe
ToJje.
Enexkrpomarue
THU3M.

40

37,5

Tema 3.2.
KommBanus 1
XBHI1

40

37,5

Pa3zom 3a
MoayJieMm 3

80

75

(y CKJ1aJIl
CaMOCTINHOI
poboTH,
MTHCHMOBO)

3micToBuii Moayab 4. Di3uka aToMa Ta aTOMHOTO siipa. EnemMenTH ¢izuku TBEpAOro

Tema 4.1.
AToMHa Ta
snepHa Gi3uka.

25

2 0,5

22,5

Tema 4.2.
Enementn
bi3uxu
TBEpJOrO TLIA.

15

12,5

Pa3om 3a
MoayJiem 4

40

35

Ycboro roauH
3a cemecTp 2

120

110

(y ckiani
CaMOCTIHHO1
pobotu,
MTHCHMOBO)

Ycboro roauH
3a IUCHUILTIHY

240

18

218




Temu NPAKTUIHHUX 3AHATH

No Hazga temu Kinpkicts
3/m TOJIMH
1 113 1. Po3B’sa3yBanHs 3a1a4 3a temamu 3.1-4.1. 2
Pazom 2

Temu 1a00paTOPHUX 3aHATH

Ne HazBa temu KipkicThb
3/m TOINH
1 JIP 1. Tema 1.1. Bu3sHaueHHS MOMEHTIB 1HEPIIii TiJ. 2
Pazom 2

OuiHlBaHHS OCBITHIX J0CSAITHEHD 3100yBayiB BUIIOI OCBITH

3aco0u oniHIOBaHHA

3acobamu OIIHIOBaHHS Ta METOAAMH JIEMOHCTPYBAHHS PE3YJIbTATIB €:

— TECTOBE OL[IHIOBaHHS MPH MPOBEJAEHHI TPAKTUYHUX 3aHATH Ta MOYJIbHUX
TECTOBUX 3aBJaHb 00 KOHTPOJIBHUX POOIT;

— JKypHAaJIU 3BITIB BUKOHaHHS J1a00OpaTopHUX pooOiT;

— 3aJlIK1 Ta €K3aMEHH, 1110 3aBEPIIYIOTh BUBYEHHS KOKHOTO MOJYJIIO;

— CTYAEHTCBKI IPE3EHTAIlll Ta BACTYNH Ha HAYKOBUX 3aX0/ax (cemiHapax,
KOH(EPEHTIIISX, TOIIO).

OmiHroBaHHSI pIBHS OCBITHIX JOCATHEHb 3/100yBayiB 3a OCBITHIMHU

KOMIIOHEHTaMH, 301HCHIOEThCS 3a 100-0aIbHOIO MIKAJIOX0.

Kpurepii oninroBanus

®opMH NOTOYHOIO Ta MiICYMKOBOr0 KOHTPOJIIO

[TorouHuii KOHTPOJIL B CEMECTpax 3AIMCHIOETbCA Ha MPaKTUYHUX Ta
7ab0paTOpHUX 3aHATTAX Y PopMi GPOHTAILHOTO Ta 1HIUBIYAIBHOTO OMUTYBAHHS,
BUKOHAHHS  IUCBMOBHUX  3aBJaHb. MOJYJbHUN  KOHTPOJb  31HCHIOETHCS
MPOBEJACHHIM MOIYJIBHUX TECTOBHUX 3aBJaHb 400 KOHTPOJIBHUX POOIT.

[TincyMKOBMIA KOHTPOJb MPAKTUYHUX HABUYOK Ta YMiHb TPOBOAUTHCA Y
dopmMi nudepeHIiaTbHOTO 3Ky Ta ICIUTY 3 YpaxyBaHHAM PEUTHHTY 3a MOTOYHHIMA
CEMECTP.



Po3noain Ta HakonuueHHs 0aJiiB, AKI OTPUMYIOTH 3100yBayi, 32 BUAAMH
HABYAJIbHUX TA KOHTPOJbHUMM 3aX0JAMHU 3 TUCHHUILTIHA

Buny HaByanbHUX 3aHATH Kinpkictes | MakcuManbHui Cymapna
HaBYAJTbHUX Oai 3a BT MaKcHMajbHa
3aHATH HaBYaJIbLHOTO KUTBKICTh
3aHATTS OaJiB
3a BHJIaMH
HaBYAITBHUX
3aHSITh
I. IToroyHM# KOHTPOJIb
JICKITIi 10 | 10
MPaKTUYHI 3aHSTTS 10 5 40
Monyns 1 1abopaTopHi - - -
3aHATTS
3a pe3yJbTaTaMu 2 25 50
BUKOHAHHS
KOHTPOJBHUX
(MOJTyJIbHUX )
poOIT (MO IHHUMN
KOHTPOJIb)
Pa3om 3a moays [ 100
JIeKIII1 19 1 19
MIPaKTUYHI 3aHATTA 12 1-2 25
Monyns 2 JabopaTopHi 6 1 6
3aHTTS
3a pe3yJbTaTaMu 2 25 50
BUKOHAHHS
KOHTPOJIBHUX
(MOJTyJIbHUX )
POOIT (MOYIHHUIA
KOHTPOJIb)
Pazom 3a monyns 2 100
Pa3om 3a moTOYHMIT KOHTPOJIH (cepeHs cyma OaiB) 100

I1. InguBigyaabHi 3aBIaHHA (HAYKOBO-I0CJIi/IHE)

I11. ITincyMKoBHi1 KOHTPOJIb (€K3aMeH, TU(epeHIIaTbHAN 3aJTIK)

Pa3oMm 3a BCl BuM HaBYaIbHUX 3aHATh Ta KOHTPOJIbHI 3aX0IH1

IToTo4yHUIT KOHTPOJIb
Kputepii HOTOYHOTr0 OLIHIOBAaHHS 3HaHb 3/00yBayiB Ha MPAKTUYHOMY 3aHSTTI:
Bin 1 no 5 GaniB B 3a71€’KHOCTI BiJl 3MICTY 1 IKOCT1 B1ITOBI1.
Kpurepii moToyHOro O11iHIOBaHHS 3HaHb 3/100yBayiB Ha JJA0OPATOPHOMY 3aHSATTI:
pe3yibTaT BUKOHAHHS J1a0OpaTOpHOi pPOOOTH OLIHIOETHCS y (OpMI 3alliKy —
3apaxoBaHo 1 6ai, He 3apaxoBaHo — 0 OauiB.




MonayabHUH KOHTPOJIb
Kpurepii moTouHOTO OIIHIOBaHHS 3HaHb 3700yBayiB 11l YaC BUKOHAHHS MOJTYJbHHUX
KOHTPOJBHUX POOIT:
Moaynb 1— 3riIHO 3 TaOJMIICIO BiIMOBITHOCTI pe3yJIbTaTIB OI[IHIOBAHHS 3HAHb.
Moaynb 2— 3riiHO 3 TaOJUIICIO BIAMOBIAHOCTI PE3yJIbTaTIB OLIHIOBAHHS 3HAHb.

IHincymMKoBHii KOHTPOJIb
KpuTtepii oliHIOBaHHS 3HaHb 3700yBaviB Ha €k3aMeHi (AudepeHIiiaibHOMY 3aiKy):
3T1JIHO 3 TaOJUIICIO BIAMOBITHOCTI PE3yIbTaTIB OLIIHIOBAHHS 3HAHb.

IlepeJsik TeOpeTHYHUX NUTAHB JJISl MIITOTOBKHU /10 €K3aMEHY
(nudepeHuiaIbHOMY 3aJIiKY):

Cemecrtp 1
Moayas 1

KinemaTtuune piBHSIHHS pyXy. [IpsaMomiHIMHUI 1 KpUBOMIHIMHUHT pyX.

KinemaTu4Hi XapakTepUCTUKH PyXy MaTepialibHOI TOUKH — IIBUJKICTH Ta

MIPUCKOPEHHS (IOTUYHE,HOPMAJIbHE, IOBHE).

3. Tumm pyxiB aOcoOTHO TBepaoro TiTa. KiHemaTnka 00epTaabHOTO pyXy
abCOTIOTHO TBEPJIOTO Tija.

4. Ilepmmii 3axkoH HeroTOHA.

5. Imnynsc. dpyruit 3akoH HeroToHa.

6. Tperiit 3akon Hptotona. Buau cui.

7

8

N —

3aKoH 30epeKEeHHS IMITYJIbCY.
Pyx nientpa iHepiiii TBEpAOro Tija.
9. MomeHT cuiu. MOMEHT IMITYJIbCY.
10. PiBusannsa quHamiku obeptansHOro pyxy ATT. MomeHT iHepiii.
11. PoboTa Ta moTy>XHICTb.
12. Kinetuuna eHepris.
13. TloteHirianpHI Ta HE MOTEHIIANBHI cUid. [loTeHI1abHa eHepTisl.
14. 3akoH 30epeKeHHSI CHEpTii.
15. OcHOBHI MON0KEHHA MOJEKYJISIPHO-KIHETUYHOT TEOPIi.
16. Moaens iieanbHOro razy. OCHOBHE PiBHAHHS MOJIEKYJISIPHO-KIHETUYHOI TEOPIi.
17. MonexkyJIapHO - KIHETUYHE TIAyMAuyeHHs TEMIIEPaTypH.
18. PiBHSIHHA cTaHy 11€aJIbHOTO Ta3y.
19. Po3mozin MoJiekyst B moJii cuil TsokiHHA. Posnonin bonbimana.
20. ITonsarts mpo po3noait Makcsena.
21. CepenHs OBk UHA BUILHOTO POOITY MOJIEKYJI Ta CEPEIHS KIIBKICTh 1X
31TKHEHb.
22. qudy3is, TEIIonpoBIIHICTb, BHYTPIIIHE TEPTS.
23. OCHOBHI MOHATTA TepMoauHaMiKu. CTaHHU 1 MPOIIECH.
24. BHyTpilIHSL €HEeprig MaKpOCUCTEMH Ta 11€aIbHOTO rasy.
25. PoboTa Ta KUTbKICTh TEIJIOTH.
26. Ilepumii 3aKOH TEPMOJIMHAMIKH Ta HOr0 3aCTOCYBAaHHS 10 130IPOLIECIB.



27. TennoeMHICTh 171€aTbHOTO rasy.

28. AniabaTHui mporiec.

29. Konogi mporiecu (mukim). TermoBa mamunaa. KK reruioBoi marmmHmy.

30. Hukn Kapuo Ta iioro KK/I.

31. Peanbhi rasu. PiBusinus Ban-nep-Baanbca.

32. Kputuunuii ctan pedyoBuHu. [lepexin B piAuHHUN CTaH.

33. PinuHHUM cTaH pEYOBUHU.

34. IloBepxueBuii map pianau. KoedirieHT moBepxHeBoro Hatsry. Cuna
MOBEPXHEBOI'O HATATY.

35. 3mouyBanHs. Menick. ®opmyna Jlamnaca

36. Kpucraniuni ta amopdHui Tina. TBepae Tino. [ledexkTtu KpucTamiyHoi CTPYKTYpH.

Monyasb 2

37. EnexTpuyHHii 3aps]l Ta MOTO BIACTUBOCTI. 3aKOH 30€peKEHHS €IEKTPHIHOTO
3apsay.
38. 3axoH Kynona.
39. Enextpuune none. HanpyxeHicTs enekTpuuHoro mojs. [punuun
CyHepHO3UIIii.
40. PoboTta cun enekrpocratuyHoro nods. [lorenuian.
41. 3B" 430K Mk HAMPYKEHICTIO Ta MOTEHIIAJIOM €JIEKTPUYHOTO TOJIS.
42. I1oTik BEKTOpa HAIPY>KEHOCTI €IEKTPOCTaTUYHOTO TOJISI.
43. 3actocyBanHs Teopemu Octporpaacbkoro — ['ayca 1i1s po3paxyHKiB
HaNpy>KEHOCT1 eJIEKTPOCTaTUYHOTO TOJISI.
44. JlieneKTpUKU B €IEKTPUYHOMY Toi. [lieJeKTpuyHa NPOHUKHICTD.
45. 1IpoBITHUKH B €JIEKTPUYHOMY IOJI. 3apsiAu Ta MOJI€ Y IPOBIIHUKY.
46. EnextpoeMHicTh npoBigHuKa. KoHnnencaropu.
47. EHeprid Ta T'yCTUHA €HEPTii eJIEKTPUYHOTO TOJIS.
48. Enexrpuunnii ctpyM. ['ycTrHa Ta cumna ctpymy.
49. CTOpOHHI CWJIH, €IEKTPOPYIIIiiiHA CUJIa, PI3HULIS TOTEHI[IAIB Y KOJI1
MOCTIHHOTO CTPYyMY.
50. 3akon Oma B nuepeHmianbHii Ta IHTerpaibHii Gpopmax.
51. [TapanenbHe, MOCIIJOBHE Ta 3MIIIAHE 3’ €IHAHHS €JIEKTPOOIIOPIB.
52. 3akonu Kipxroda.
53. Po3psna B razax ta Buau po3psany. [IoHATTS mpo miaszmy.

Cemectp 2
Monyas 3

54. Maruitse nose. Bekrop MaruitHo1 iHAyKIi. [IpuHIMn cynepno3uiiii.

55. 3akon bio—CaBapa—J/lamiaca. MarHiTHI oJisi HAUIPOCTIIINX CUCTEM.

56. Teopema npo HUPKYJIALII0 MAarHITHOI 1HAYKIIi. MarHiTHe moJie cCoJeHoia.
57. Cuna Jlopenna. Pyx 3apsikeH01 YaCTUHKH Y MarHiTHOMY TOJII.

58. 3akon Amnepa. B3aemoiisi NpOBITHUKIB 3 CTPYMOM.

59. KoHTyp 13 CTpyMOM y MardHiTHOMY TOJI1



60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.
76.
77.
78.

79.

80.

81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

92.
93.
94.
95.
96.

MarHsiTHe nojie B peuoBHHI. HarpykeHicTh MarHiTHOTO IOJIsl B MarHETUKAX Ta
KJIACH MarHeTHKIB.

SBure enekTpoMarHiTHOT 1HAYKIII1. 3akon dapajes.

CaMoOIHIyKIlIA T4 B3aEMOIHAYKIIIS. [HTyKTUBHICTD.

Enepris Ta ryctuHa eHeprii MarHiTHOTO IOJIs.

Tunu KoNMMBaJIbHUX CUCTEM Ta BUIU KOJIUBAHb.

["apMOHIYHI KOJIMBaHHS, aMIUTITY/Ia, 4aCTOTa Ta (pa3a rapMOHIYHUX KOJIMBAaHb.
JlomaBaHHS KOJIMBAHb.

BracHi He3racaroui Ta 3racaroui KoJIMBaHHS. MasTHUKHY.

BumyiieHi KoauBaHHS.

[ToHATTS TIPO XBUIT, BUAW XBHJIb.

XapakTepuCTUKU XBUIb. PIBHAHHS O1Ky40i XBHIIL.

[Tpy>xH1 XBUAIL.

EnextpoMarHiTHi XxBuii. PIBHSAHHS €eKTpOMardiTHOI XBUJI1 Ta 11
XapaKTePUCTUKH.

[ToHATTS PO KOTEPEHTHICTh Ta IHTEPHEPEHITIST XBUIIb.

Crostyi XBUIIL.

[aTepdepeHiiist y TOHKUX TUTIBKAX.

Asume qudpaxiii. [Mpuniun [Noiirenca — @penenst 1 MmeTo 1 30H OpeHens.
Judpakiis Ha mrinmHi. JudpakiiiiHa pemnmiTka.

[TonsipuzoBane 1 mpupoHe cBiTio. [lonspuzaiis cBiT/Ia Mpu 3aTOMIICHHI 1
BIJIOMBaHHI .

[TommpenHs cBitia B peuoBHHi. [IOHATTS po nucnepcito, NOrJIMHAHHS
CBITJIA.

Mopyan 4

TeruioBe BUMPOMIHIOBAHHS Ta JIOMIHECIICHIIIS. XapaKTEPUCTUKHU TEIIOBOTO
BUIIPOMIHIOBaHHSI.

AOcomtoTHO yopHe Ti10. 3akoH Kipxroda.

KBanToBa rimore3a ta popmyna [Tnanka.

3akonu Credana-bonsiimana ta Bina.

3oBHINIHIN PoToenekTpuaHmii edeKT 1 Horo 3akoHu. PiBHsHHS EliHITeliHA.
KopnyckynsapHO-XBHIbOBUM Tyalli3M cBITHA. ['imoTe3a ne bpoits.
XBUIIbOBa (PYHKIIIS Ta T CTATUCTHUYHE TIYMAuCHHS.

Crauionapse piBasHHs peainrepa.

[ToHSATTS PO KBAHTOBOMEXAHIYHUIN OMKC aTOMa BOJIHIO.

Cnektp aroma BojH!0. CIIiH €lIeKTpoHa.

bararoenekTpoHHUN aToOM.

ATOMHE PO, HYKJIOHU. B3aEMO/I1 HYKJIOHIB, YSIBJICHHS NP0 SIACPHY
B3a€MOJIIO.

CriiikicTs siaep. Jedekt Mac Ta eHepris 3B A3Ky sijpa.

3aneXHICTh MUTOMOI €Heprii 3B 3Ky BI1J MacOBOT'O YMCIa.

Jlan1roroBa peakiiisi MOy Ta peaKilisi CHHTE3Y.

PanioakTUBHICTG Ta ii BUAM. 3aKOH Pa/llOaKTUBHOTO PO3MAIY.

BuHMKHEHHS €HEPreTUYHHUX 30H IIPU YTBOPEHHI KPUCTAIIYHOI PEIIITKH.



97. 30HHI MOIeIl METaJIB, JIEICKTPUKIB Ta HAITIBIIPOBIIHUKIB.

98. EnexkTponpoBiAHICTh METAIIIB. 3aJIEKHICTh ONMOPY METAJIB BiJl TEMIIEpaTypH.
HannpoBiHICTb.

99. BracHi Ta TOMIIIKOBI HAMIBIIPOBITHHUKHU.

100. EnexTponpoBigHICTh HAIIBIPOBITHUKIB.

101. PoGota Buxoay. KoHTtakTHa pi3HUISM TOTEHIIIAIB.

102. EnexTpoHHO—IIpKOBUH TIEpeXiJl Ta HOro BIACTUBOCTI.

IHogiTHKAa BUKJIAAAHHA HABYAJIBHOI JUCIHUILIIHA

1. CymsiiHHE BHMKOHAHHS PpO3KJIaAy 3aHATh 3 HABYAJIBHOI JAUCIUIUIIHU
(3moOyBaui BHINOI OCBITH, SKI 3aMM3HUAJIMACS HAa 3aHATTA, JO0 3aHATTA HE
JIOITYCKAIOThCS).

2. AKTHMBHa y4yacTb B OOrOBOPEHHI HaBYaJbHUX MHUTAaHb, IONEPEIHS
MiTOTOBKA JI0 MPAKTHYHUX 1 JJAOOPATOPHUX 3aHATH, SIKICHE 1 CBO€YaCHE BUKOHAHHS
3aBAaHb Ta 00OB’S3KOBE BUKOHAHHS CAMOCTIMHUX 3aB/IaHb HAJIAHUX BUKJIAJJaYeM.

3. KopucryBarucsi MOOUIBHUMU MPUCTPOSAMHU Il YaC 3aHATTA J03BOJIAETHCA
TUIBKY 3 JI03BOJIY BUKJIa/a4ya 1 TUIbKU 3 HABYAJIBHOIO METOIO.

4. Ha xo)eH TeCTOBHU KOHTpPOJb BIIBOAUTHCS HE OUThII 3 cmpod, 3 AKHX
3apaxOBYETHCA O[HA CITP0Oa 3 MAKCUMAJIBHOIO KIJILKICTIO OalliB.

5. Jlo3BOMSIEThCS  TEpeCcKIamaHHs Oyap-SKOTO  eKCIpec-KOHTpomt. [lpu
IILOMY 3apaxOBYETBHCS CEPEAHs 3 YCiX CIpoO MmepeckiagaHHs.

PexomenaoBani xxepena ingpopmauii
1. OcBiTHBO-TIpO(deEciiiHa mporpaMa «AyAHT MOKEKHOI Ta TEXHOTEHHOT Oe3MeKm» 3a
cnerianpHicTIO 261 «IlokexxHa Oe3rmekay, MATOTOBKH 3a TEPITUM
(OakayiaBpCbKUM) piBHEM BHUIIO1 OCBITH B rajy3i 3HaHb 26 «l{uBinbHa Oe3nekay.
2. ®13uka. Po3nimm: Mexanika. MonekynspHa ¢i3uka i TepMOANHAMIKA.
Enextpoctaruka. [locTiitHMii eneKTprUYHUI CTpyM: TOBIAHUK / YKIIagadi:
B. T'. bopucenko, 10.®. Jlepkau, B.I. Kpusnosa, K.P. Ymepenkona. — X.: HYI'3Y,
2018. - 9% c.

3. @i3uka. Po3aum: MaruitHe nosie. EnexkrpoMmarnetnsm. KonuBanHs, XBuii 1
XBWJIbOBI siBUINA. EleMeHTH kBaHTOBOI MexaHiku. Di3uka aToMa 1 aTOMHOTO siIpa.
Enementu ¢izviku Bepaoro Tia: noBinHuk./ Yiinanadi: B. I'. bopucenko,
10.®. Jlepkau, B.1. Kpusnosa, K.P. Ymepenkora. — X.: HYII3VY, 2018. — 122 c.

4. ®izuka. [Ipaktuxkym. JlabopaTopHi podotu. / Ykianaui: B. I'. Bopucenko,
1O.®. Jlepkay, B.I. Kpusnosa, O.M. Kynin, }0.B. Jluteunos, K.P. YMepenkona. —
X .. HYII3Y, 2020 - 123 c.

5. ®i3uka. MeToauyH1 peKoMeH Iallii 3 opraHizailii caMmocTiitHOiI poOoTH

CTYJICHTIB Mpu BUBYCHHI nucuuiuiing. / bopucenko B. I'., lepkau 10.D.,
Kpusmora B.1., YMepenkoa K.P. X .: HYII3Y, 2010, 63 c. (enexkTpoHHU
BapiaHT).

. Kyuepyk .M. Ta in. 3aransuuii kypc ¢izuku. T. 1-3. — Kuis: Texnika, 1999.

7. T'opbauyk I.T. 3aranbna dizuka (30ipHuk 3a1a4). Hapuansuuit Mmatepian M 1,2, —
KwuiB: Buma mxomna, 1993.

o)



Indopmauiiini pecypen:
1. http://192.168.1.1. — BHyTpimHii caiit HYL[3Y, Gpona MeToquuHux mMarepiais.
2. http:/fteb.nuczu.edu.ua/uk/navchalni-pidrozdily/kafedra-fizyko-matematychnykh-dystsyplin
— caiT kadeapu izuko-MaTeMaTUYHUX JUCIHUILIIH (METOAMYHI MaTepialin).

3. http://zfttt.kpi.ua/ua/navchannya/elektronna-biblioteka - enekrponHa GibmioTeka
HarmioHabHOTO TEXHIYHOTO YHIBEpCUTETY YKpaiHu
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