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«DisuKa - ue wochb Habararo
OinbLue HIXK Habip 3aKOHiIB...
di3uKa Hacamnepen }KuBa
TBOPUICTb PYK T2 MO3KY...»

| (Bpaian Minnapa)




@i3uka (Bi1 rpeu. QUGIKOG NPUPOAHUN, (VOIS NPHUPOAA) — NPUPOAHUYA
HAyKa, sIKa JOCJIIKY€ 3arajibHi BJACTHBOCTI Marepil Ta SIBUI Yy Hil, a TAKOK
BUSIBJISIE 3arajibHi 3aKOHHM, #KI Kepywrh unumMu sasumamu. Ile Hayka mnpo
3aKOHOMIPHOCTI NMPHUPOAHM B IIUPOKOMY CeHCI HbOro ciaoBa. Mi3MKH BUBYAKTH
NMOBEAiHKY Ta BJACTUBOCTI Marepii B IIMPOKHUX Mexax II MNpPoABIB, Bil
CYyOMIKPOCKOIIIYHMX eJeMEHTAapPHUX YACTHHOK, 3 $#AKHX 100yIi0oBaHe Bce
MarepiajbHe ((pizuka eJleMEHTAPHUX YaCTUHOK), /10 MOBEAiHKU BCHOro BeecBiTy K
€AMHOI CUCTEeMH (KOCMOJIOTIA).

Jlesiki 3 3aKOHOMIPHOCTEH, sIKIi BCTaAaHOBJIeHI (PI3MKOI0, € 3araJIbHUMHU JIJIs1 BCiX
MarepiajJbHUX cCUCTeM. /10 TAKUX MOKHA BiIHECTH, HANIPUKJIA/, 32AKOH 30epesKeHHH
eHeprii. Taki 3aKOHOMIPHOCTI Ha3MBaKWTh 3aKOHaAMM (izuku. Pi3UKy BBAKAKTH
(pyHIaMEHTAJIBbHOK HAYKOK, TOMY LI0 BCi IHIII NPUPOAHUYI HAYKH (XiMifl, Ie0JI0Tis,
OioJjiorist TOIO0) MAKTH CHIPAaBY 3 IEBHUMH Pi3HOBUAAMM MATEPiaJIbHUX CUCTEM, AKI
MiAKOPSATHCH 3akoHaM ¢isuku. Hanpukiaan, BjaacTHUBOCTI XIMIYHMX pPeYOBHH
BH3HAYAIOTHCA BJIACTUBOCTAMHU MOJIEKYJ Ta aToMiB, fIKi IX CKJIagawTb, a IIi
BJIACTUBOCTI JOCIIKYIOTh B TAaKHUX rajay3six (izuku, siK KBAaHTOBA MeXaHikKa,
TEPMOAMHAMIKA TA eJIEKTPUKA (eJIEKTPOMATHETHU3M).

dizuka 30CepeIKYETbCH HA BHBYCHHI HaW(PYHIAMEHTAJBHIIIMX Ta
HAUMNPOCTIINMUX SBHUIN I HAa BiINOBIAAX HAa HAWNPOCTIiIIl 3aNUMTAHHSA. 3 YOro0
CKJIANAETHCH MaTepisi, IKUM YMHOM YACTUHKHM MaTepil B3a€EMOIIIOTh Mixk c00010, 32
SIKMMHU NMPABWJIAMH U 3aKOHAMMU 3AIMICHIOETHCH PYyX YACTHHOK TOMIO.



| , REECHH

: __ Bbymok I. ®. Kypc ¢i3uku : y 2 KH. : HaBY. I0CI0. /ISl CTYIEHTIB
KYP A% (di3.-maT. cnen. BUI. mea. HaB4. 3akJl. / [, ®. bymok. — KuiB :
@!BH JInoinb, 2001.

KHUrm mictatb cuctematMyHUiM BUKAA[ NPOrpamHoro
MmaTepiany 3 MexXaHiku, eNneKTpUKn, marHetmsamy, onTukuU, Pismku
‘O aToMma Ta aTOMHOro AApa, MONEeKynapHoi  ¢isukn i
TepMOAUHaAMIKMU. 3HAYHY yBary NpuaineHo PO3KPUTTIO NOriYHOI
CTPYKTYpU i3sKM AK HaAyKKW, BUCBITNIEHHIO 3B'A3KY i 3
NPUPOAHUYNUMM HAYKAMU, MATEMATUKOID, TEXHIKOIO.

i) OCHISEY NEXARIKA
ol OCHSBHNELC

Kopoas A. M. ®@i3uka : migpy4. 1Js CTYA€HTIB BUIIl. TEXH.
HaB4. 3aKJ. / A. M. Kopoas, M. B. Anapisiink. — Kuis :
HenTp HaBy. Jit. : IHKOC, 2006. — 342 c.

Migpy4yHUK YKNaAEHO BiAnNoOBIAHO A0 nNporpamum Kypcy
Qi3MKn pgna  BUWKUX TEeXHIYHUX HaBYAZIbHUX  3aKNaais, s SRS

MONEKYNAPHA DIINKA I TEPMO,
ANHAMIKA
ENEKTPUKA | MATHETU3M

3arBepaKeHoi MiHicTepcTBOM OCBITM | HayKM  YKpaiHwu. |
JIakOHIYHO, Y AoCTYNHiIN ¢opmi BUKNAAEHO OCHOBHI NONOXKEHHA
i 32aKOHM YCiX OCHOBHMX po3ainie Pisnku. Pag tem, a TakoxX
aHani3 i poBeaeHHA oKpemunx Gopmyn NoaaHo AK 3aBAAHHA ANA
CaMOCTiNHOI pob0oTU, LLLO MICTATL BKA3iBKU WOA0 BUKOHAHHA i
NocuNaHHA Ha HeobXiaHi axkepena.

1 ENEMEHTAPHUX YACTUHOK




SATAABHIAA KYIPC

s 3 DUSIALA Kyuepyk I. M. 3aranbunii Kypc ¢isuku : y3 T. :
SATANBHIN WP, T HaB4. noci0. / I. M. Kyuepyk, 1. T. I'opoauyk,

\ @_WUG)\JUN/U (™ mesiNE  11. I1. JIyuuk ; 3a pen. I. M. Ky4yepyka. — Kuis :

“ ,ng,,,.(;‘..pﬂg - UK : Texnika, 1999 - 2001.

/ ‘ : ‘ Y BUAAHHI CUCTEMATUYHO BUKNALEHO OCHOBM
3aranbHOI QI3NKN: MeXaHiKU, MONEKYNAPHOI Pi3nKu
| TepMmoAMHAMIKU, eNEeKTPUKU | MarHeTU3my, ONTUKKU
I KBaHTOBOI i3nkn. [0NOBHY yBary nNpPUAINEHO
PO3KPUTTIO PiSUYHOrO 3MICTYy i Cy4acHOro po3ymiHHA

OCHOBHMX 3aKOHIB i NOHATD.

3araabHuid Kypc ¢izuku : 30. 3aaa4 / 3a pen. L. I1. lNpxkyuri. —

2-re Bu]., cTep. — KuiB : Texnika, 2004. — 557, [1] c.

36ipHMK mictutb 6amM3bKo 2200 3apma4 3 ycix posainis
Kypcy &i3nku, fAKi maloTb LWMPOKUU pAiana3oH CKAA[HOCTI.
Bignosigi o Haubinbw CKNagHUX 33434 CYyNPOBOAKYIOTbCA
BKa3iBKamu Ta po3B'A3aHHAMMU. Pi3HOMaHiTHMIA 3a 3micTom Ta
piBHEM CKnagHoOCTi Habip 3apgay gae 3mory BUKOPUCTOBYBATU
36ipHUK TaKOX Nig Yac BUBYEHHA 3araJibHOro Kypcy ¢ismku y
BYy3ax 3 niagBMLWEeHUM 06cAarom BUKNagaHHA Pi3uKMU.




LMous B. Mosexkyasipaa ¢pi3uka : HaB4. OCi0. 1J1s1 CTYJIeHTIB
b d e nex. yH-TiB / B. imous. — J[poroounyu : Koo, 2005. — 358 c.
VIONEKYNAPHA Y HaBYaNbHOMY NMOCIGHUKY NOAAHO CUCTEMATUYHUIA BUKNA4
¢|3MKA $i3nuHUX OCHOB MonekynapHoi ¢i3suKMU Ta ii 3aCTOCyBaHHA A0
b A B 6aratbox 3agau. [letaZibHO ONUCYETbCA rasonomibHuia, pigkun i
TBepAUN (KpuctaniuHuM) craHu peyoBUHU. [ONOBHY yBary B
NoCiGHUKY NnpuaineHo po3KpuUTTIO Pi3UUHOro 3MmicTy i cydyacHoOMy
PO3YMiHHIO MOHATb i OCHOBHUX 3aKOHIB MONEKYNAPHOI i3nKM,
06rpyHTYBaHHIO (PYHAAMEHTANIbHMUX TEOpPiW i BCTAHOBNEHHIO
MeXK IX 3aCTOCYBaHHA.

IIumanceka O. T. Mosiekyasipaa ¢izuka. Oisuannii
npaktuky™m / O. T. lllumancebka ; Han. yu-1 "KueBo-

Mornasincbka akan.'. — JIbBIB : €Bpocsit, 2009. — 343 c. x '
MOJIEKYIIs1PH A

Y nocibHMKY BMUKNAAEHO OCHOBM Teopii NOXMO6OK, | TN
onucaHo JnabopartopHi pobotn A0 Kypcy «MoneKynsapHa | uﬁ?ggxgngM
$isanka», nopgaHO nMNpPaKTUUYHi BKas3iBKM wWoao0 o06pobku
pe3ynbratiB nNpAMMUX i HenpaMMX BUMIPIOBAHb, nNpwU
BiATBOPIOBAHMX | HEBIATBOPOBAHMX YMOBax [AocChiAiB.

OKkpemuu po3ain NPUCBAYEHO OCHOBHUM BU3HAUYEHHAM,
3aKOHam Ta popmynam MoneKynapHoi ¢isnku.




byaasin JI. A. finepua ¢izuka : migpyunuk / JI. A. byaasin,
A.A, Bynasis B. K. Taprakoscbhkmii. — KuiB : 3nanns, 2005. — 431 c.

B.K. TapraKoBcbKuH

Y nigpydyHuKYy BUKAA[EHO BIAOMOCTI 3 AAepHOl (i3uKu
| HAEPHA | NOYMHAIOUYUN 3 KBAPK-TTIOOHHOI CTPYKTYPU HYK/IOHIB | AAePHUX cun
| (DIBI/IKA Mi}K HUMM | 3aKiIHYYHOMM CKAQAHMMU ATOMHUMU A[PaMM,
‘\//J PiSHOMaHITHUMK AJepHUMM npouecamu, WO BigbyBaloTbca 3a
IpYHANES HU3bKUX i BUCOKUX eHepriii. 3HayHy yBary npuAaifieHo NUTaHHAM
: HEUTPOHHOI  i3nKKM, Cy4vyacHii ApepHiA eHepreTuui Ta
nepcneKkTuBam ii PO3BUTKY, NpPaUIOlOUYMM AAEPHUM peaKkTopam.
BUCBITAIOIOTBCA AAEPHI Npouecu B 3ipKax, iX PO3BUTOK Ta 3ara/ibHa

eBo/oLia BcecBiTy Big, MOro HapoaXeHHA A0 HALIOro yacy.

byasaapa O. @. Texniuyna repmMoauHamika /
O. @. byasinapa. — 2-re Buj., Bunp. — Kuis : TexHika,
2006. — 318, [1] c.
Y nigpy4yHUKY BUKNALEHO TeOopeTUdHi  OCHOBMU
TEPMOANHAMIKM, TepMOAUHAMIYHI nNpouecu iaeanbHUX rasie

AK 3aKpUTUX, TaK i NpoToyHuUx cucrem. HasBepgeHo

AndepeHuianbHi  piBHAHHA TepmoauvHamiku. [etanbHo ./-
. . . 77

PO3rNAHYTO BAACTUBOCTI peanbHUX poboumx Tin (BOAAHOI /////////

napu, rasoBux cymiweu). EdekTuBHiCTb nepeTBOpPEHHA
eHeprii B Ten10BUX MALIUMHAX PO3rNAQAETbCA AK HA OCHOBI
€HepPreTMYHOro TakK i EKCepreTMYHOro MeToAiB.
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Kononeasnuk O. I. @i3uka 3 ocHoBamMu reo@i3uku : Jjao.
npakTukyM / O. 1. KonomnejabHuk ; M-Bo 0CBiTH i HAyKH
Ykpaiau, JIsBiB. Hall. YH-T imM. . @panka. — 2-re BU/., 3MiH. Ta
nonoB. — JIbBIiB : Bua-so JIHY im. 1. ®panka, 2014. — 219 c.

Y BuUAaHHI HaBeAeHO MeTOAMYHI peKkomeHpgauii Ao 22
nabopatopHux pobit 3 MmexaHikn, MoneKynapHoi PisMKU, ONTUKMK
Ta EeNEeKTPUKK, 30Kpema, TeopeTudHuil onuc ¢isMyHUX ABUL,
06'ekTiB Ta 3aKOHiB. PO3KpUTO i3MKO-maTemaTUyHi OCHOBM
6asoBux reo¢disMyHMX MmeToAiB, 3arasbHi NpuHUuMnu 6yaosBu
anapaTtypu, nNpuMAOMM AKICHOI Ta KiNbKiCHOI iHTepnpeTtauii
OTPUMAHUX pe3yNbTaTiB.

CoxosioBuy 1O. A. @i3uka : 10BiA. 3 NPUKJIATAMHI
po3B'sizyBanns 3aaa4 / FO. A. CokoisioBuy, I. C. bornanosa. —
Xapkis : Panok : Becra, 2006. — 463 c.

JaHe BUAAHHA — Ue AOKAAAHUW BUKNAL YCbOro Kypcy
Pi3nKn cepeaHbOi LWKOAU. 33 KOXXHOK TEMOK KypcCcy noaaHo
aHani3 3agay, WO PO3KPMBAKOTb CYTb BMBYEHOro, AOMNOMAaratoTb
nepesiputm MubuHy 0BONOAIHHA 3HAHHAMWU. [oOBigHUK
nonerwuTb opieHTauito yuntenis ¢iaMKn B 3MicCTi OCBiTU 3 Pi3UKM,
B MeToauLui BUAineHHA ronoBHOro y marepiani, Wo BUBYAETbCA.

0. A Cokonosny, r, €. Borpanona

DISNKA

HosigHuk

3 npukng,
P AAMU PO3B’A3yBaHHg 3agay




IHaBaoBcbkuit M. A. TeopeTruuna mexaHika /

M. A. IIaBiaoBcbkuii. — KuiB : Texnika, 2002. — 510 c.
L), Al Lo nigpy4HuKa yBiMwWAKM po3ginum, NiarotoBneHi aBTopom, AKi
paHiwe He B8BXxoAMAM p[oO TpaguuiiHoro Kypcy «TeopeTudHa
mexaHika». Cepeag Hux «OcobamBOCTI KiHEMAaTUKU NPOMMUCIOBUX
pob6otiB», «Pyx WTYy4yHUX cynyTHUKIB 3emni», «HabnukeHa Teopia
ripockoniB» Ta iH., @ TaKOX Pi3Hi BUAM CTIMKOCTi, OCHOBM
Bibpo3axucty ta Bibpoisonauii. Mopag i3 BeKkTopHO dopmoto
BUKNAAEHHA maTepiany aBTOpP LUMPOKO 3aCTOCOBYE MATPUUHY, LLO
CNPUAE BUKOPUCTAHHIO KOMN'IOTEPHUX TEXHONOriA, a TaKOX AaE€
3MOry po3rnagaTtv TeopeTUYHy MexaHiKy iIK OCHOBY MOAeNtoBaHHA
npouecis y NnpupoAi, TeXHiLi Ta TeXHONOTI.

Teopernuna mexanika : 30. 3a1a4 / 3a pen.
M. A. I1aBaoBcbkoro. — Kuis : Texnika, 2007. — 398, [1] c.

HaBegeHO KOPOTKiI TeopeTuuHi BIAOMOCTi, MeTOAMUKY Ta
NPUKAAAM pPO3B'A3yBaHHA 3a4adv, 33aj4adi Ana CaMOCTIMHOrO
po3B'A3yBaHHA Ta iHAMUBIAYaNbHi pPO3pPaxyHKOBi 3aBAaHHA.
36ipHMK MicTUTb po3B'A30K binbwe cTa npuKknagis, pecaATb
iHAUBIAYaNbHMUX PO3PAXYHKOBUX 3aBAaHb i binbwe Tpboxcor
3a4ay ANA CaMoCTiMHOro po3B'A3yBaHHA.
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Bakapuyk 1. O. KBanToBa MexaHika : migpy4. AJs CTYA€eHTIB
1. 0. BAKAPUYK BUII. HaBY. 3aki. / I. O. Bakapuyk. — 3-T€ Buj., 1010B. — JIbBIB :
JIbBiB. Hau. YH-T im. 1. ®panka, 2007. — 847 c.

Y niapyyHUKY noaaHo nocnigoBHUA BUKAa4 PisUMHUX OCHOB i
MATeMaTUYHOrO anapaTty KBAaHTOBOI MeXaHiKU Ta Ii 3aCTOCYyBaHHA
A0 Pi3HUX 3apay, cepea AKUMX nopapd i3 TpaguuinHUmm €
OpuriHanbHiI Ta TaKi, WO iX 3BU4AMHO He BK/IOYATb A0 NiAPYYHUKIB.
Hapuc TBOpeHHA KBaHTOBOI MeXaHiKU Ta ICTOPUUYHI eKCKYpCH, L0
CynpoBOAKYIOTb OCHOBHMW MaTepian, MICTATb 3HAHHA, fAKi €
HeobXxiaHUM enemeHTOM KynbTypu Pismka.

IOxHoBcbKkuH 1. P. OcHOBH KBAHTOBOI MEXaHIKHM : HaABY. MOCIi0.
JJIs CTyAeHTiB (i3. cren. Buul. HaB4. 3akJ. / I. P. KOxHoBcbKkuii. —
2-re B/, nepepod. i gonos. — Kuis : JInbinn, 2002. — 389, [1] c. OCHOBM

Y HaByanbHOMy noOCiIBHMKY B 06cA3i nporpamu Kypcy KBAHTOBOI
FPYHTOBHO PO3MAHYTO (yHAAMEHTaNbHi NPUHLMNKM KBaHTOBOI (W8 MEXAHIKN
MEeXaHiKN, BUKNAAEHO TaKi Ba)X/IMBi NUTAHHA, AK CTauiOHapHi i '
HecTauioHapHi CcTaHW, KBa3ikNacuyHe HabnuKeHHAa, Teopia
36ypeHb, Teopia cuctem 6aratbox YACTUHOK, KBAaHTOBa Teopif O
MO/IEKYA, PENATUBICTCbKA KBAHTOBA MEXaHiKa TOLLO.

—  LPIOXHOBC bK Wi




MeTOAHKA

i
HaB4aHHA DISUKN !'
y crapwlit wkonl

Muciainbka H. A. MeTomu4HUM iHCTPYMEHTAPIH yUUTE |
BUKJIaAa4Ya Qi3MKH : HABY.-MeToad. mocio. / H. A. MucJinbka,
B. ®. 3a0oa0THuid. — Binnuns : Hinan-JIT/I, 2018. — 188 c.

MeToauka HaBYaHHS (PI3MKH y CTAPIIIN IKOJI : HABY. MOCI0. /
3a pena. B. ®@. CaBuenka. — KuiB : Akagemisn, 2011. — 294 c.
MeToanyHa NiarotoBKa ctyaeHTa nepepbauvae ¢opmysaHHA B

HbOro AKOCTEMU, HeobXigHUX ANA cBiAOMOI | KOMMNETEeHTHOI
opraHi3auii HaB4YanbHOi poboTu B cepeaHiit wkoni. Ui Bumoru
BpaxoBaHi Yy 3MicTi i CTPYKTypi NpPOMNOHOBAHOro HaB4Ya/IbHOro
nocibHnKa, nobyaoBaHOro Ha HAaMHOBIWKUX HaAOAHHAX METOAUKMU
OpraHi3auii HaBYaIbHOro nNpouecy U BUKNaZaHHA Pi3UKKU B cepeaHin
LWKoAI.

Mucniypia HA, 3abonorui X

Yy NOCiGHUKY NoAaETbCcA HaB4Ya/IbHO-MeTOANYHA et
- X i 1HC .QHTapifx
iHpopmauia ana Buutena i BUKNagaya 3 NUTAHb BUBYEHHA S

CTPYKTYPHUX enemeHTiB ¢i3s4HOro 3HaHHA Yy LWKOANi i BULLOMY
HaBYaZibHOMY 3aKnagi: PisUYHUX NOHATb, BE/IMUMH, 3aKOHIB,
ABULL, Teopin, PyHOAaMEHTANbHUX AochiaiB, ¢i3MUHOI KapTUHMU
CBiTY; mopepHi3auii opraHisauinHux ¢opm HaBuYaHHA Qi3UKM,
BUKOPUCTAHHA Cy4aCHUX AUAAKTUYHMUX 3acobiB ToLyO.

i b 4 .,.,_.;1:
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Trkauenko O. K. Herpaauuiiini ypoku Qi3uku : HaBY. nmocio. /
O. K. Tkauyenko, M. B. ®eanoBu4, O. B. /lemuaiok. —
AKuromup : Bua-Bo AKIY im. 1. @Ppanka, 2008. — 318 c.

Y HaB4Ya/bHOMY NOCiOHMKY 3ibpaHi uikaBi HeTpaauuiHI
YPOoKn 3 doisukn pna yuHie 30LWU. HasepeHi OpiEHTOBHI
eKCnepumeHTM i Aaocnign, Wo AONOMOXYTb YYHAM Kpaue
3aCBOITU HaBYa/IbHUU MmaTepia/, a TaKOXK AOMALUHI 3aBAAHHA A0
KOXXHOrO YPOKY 3riAHO 3 YUHHUM NiAPYYHUKOM.

beneaucroxk M. M. 30ipHuKk 3aBaanb 3 Qizuku
MIKIIPEMETHOT0 3MIiCTY /IJIsl YYHIB OCHOBHOI IIKOJIN :
HaB4.-MeToa. nocio. / M. M. benenuciok. — ZKutommup :

30iprux SaBAaHL 3 dizury

AASL YYHIB OCHOBHO}
IIKOAH

€genok O. 0., 2018. — 214, [2] c. Mimmpeametoro wicry

Y 36ipHUKY 3i6paHi 3agadi ¢isnuHOro 3micrty, AKi MOXKyTb
6yTM BMKOpMUCTaHi Ha ypoKax ¢isankn. HaBegeHo HaB4YaNbHUI
MmaTepian, BKa3iBKU, OPIEHTOBHIi pPO3B'A3KKN, TeOPETUYHI
BigomocTi. MixxnpegmeTHi 3B'A3KM € ANAAKTUYHOK YMOBOIO i
3acobom rnubokoro i BcebiUHOro 3aCBOEHHA OCHOB HAYK B
LWKOAi, CNPUAIOTb NiABULLEHHIO HAYKOBOro PiBHA 3HAaHb Y4YHiB,
PO3BUTKY JIOFiYHOr0 MUCAEHHA i iX TBOPUUX 34i6HOCTEM.




3a06os10THHIT B. ®. ®opMyBaHHS METOAUYHOI KOMIIETEHTHOCTI
yuures ¢izuku 3acodamu MmyabTuMesnaia : MoHorpadis /
B. ®. 3a6o0a0THuii. — Binauns : EneanBelic i K, 2009. — 453 c.
Y moHorpadii Bnepwe po3ragacTbca CUCTEMHUIK Niaxig go
dopmMmyBaHHA MeTOAMYHOI KOMMETEHTHOCTI MaWbyTHiX yuuTenis
$isnkn. O6rpyHToBaHO noTpeby 3acTocyBaHHA MyNbTUMERINHUX
3aco6iB Ta meToaiB HaBYaHHA ANA NPOEKTYBAaHHA OCBITHLOrO
cepeaoBuLLa 3 METOAUKU HaBYaAHHA Di3UKM.

Muciainska H. A. Opranizauist (paxoBoi miAroroBKu
Mai0yTHHOT0 YYUTEJs (PI3MKHA 3 BUKOPUCTAHHAM METOXUYHOI
nponeneBTuku : MoHorpadgisi / H. A. Muciiubka. — BiIHHMUA :

53
Mucnineka g

. Opranizanig (baxoBoi
Hl.]-[aH'.JITH, 2017. = 307, [1] C. Mﬂﬂﬁ}’THhorqu::elJ:lg;:?::H
B moHorpadgii onMcaHO KOHUenLito HAaCKPisHOro opmyBaHHA ? BUKOPHCTAHHSM MeTomanoi

nponexeBTHKH

MEeTOAUYHOI KOMNEeTEHTHOCTI MaubyTHboro yuutena ¢isukm, wWwo
6a3yeTbca Ha ABOX NMigCUCTEMAX: METOAUYHIN CUCTEMi HAaBYaHHA
3araZibHOro Kypcy @i3sMkn 3 BUKOPUCTAHHAM METOAUYHOI
nponeaeBTUKU Ta cucTeMi GOopmMyBaHHA MeTOAUYHOI KoMmneTeHu il
Ha OCBiTHIX piBHAX 6aKanaBpa Ta Marictpa nig 4ac BUBYEHHA
MeTOAUYHUX ANCUUNNIH.

MOHOIPA®IS

BIHHHLA 2017




Buxopucranust IHTepHeT TEXHOJIOTIN AJI5 TOCTIIKEHHS
NPUPOJAHUX ABMI Y HIKIJIBHOMY KYpci Qi3vKH : MOCiOHUK / [3a pex.
10. O. Kykal. - KuiB : Atika, 2014. — 171 [1] c.

BMKOPUCTAHHA Y NOCiIOHUKY pPO3KPUTO NpPobiemn BUKOPUCTAHHA MeEpPEeXHUX
IHTEPHET TEXHONOFIM TEeXHONOriN ANA [OCNIAXKeHHA NPUPOAHUX ABUL, Y KypCi }i3UKM

NS ROCTIMKEHHA £ ) =
MPVUPORHMX ABNLL cepeaHbOI 3arasibHOOCBITHbOI LWKONAN, POPMYBaAaHHA CUCTEMU 3HAHb

13MKWA - 1
Y WKINGHOMY KYPCI® 3acobamu mepeXKHUX TexHonori, ocobnmsocTi poboTM yuyHA 3

eKpaHHMMK o6pasamu Yy npoueci HaBYaNbHOI AOCAIAHULbKOI
DiANbHOCTI.

ExcnepuMeHT Ha eKpaHi KoMmI'lorepa : MoHorpadist / [3a pen.
10O. O. Kyka]. — Kuis : Ilex. nymka, 2012. — 179 c. i

Y MmoHorpadii po3rnapatoTbCa TeOpPeTUUHi i NpPaKTUYHI
aCnNeKTM CYy4YaCHOro CTaHy | TeHAaeHuin iHPopmaTusauii EHCHEPI/IMEHT
HaB4Ya/IbHOrO npouecy Yy 3arasibHOOCBITHIA LWKoANi, ncuxonoro- HA EKPAHI ROMIT'HOTEPA

neparoriyHi npobnemn BUKOPUCTAHHA 3acobiBs iHPopmauiHO-
KOMYHIKaTUBHMUX TEXHO/IOTW Yy HaBYa/IbHOMY Npoueci, opraHisauii
HaBYa/NbHOI AO0CNIAHMUDKOI AiANbHOCTI Y npoueci BUKNAAAHHA
$isukn B cepepgHin LWKONI 3 BUKOPUCTAHHAM KOMM'IOTEPHO-
Opi€EHTOBAHMUX 3ac06iB i cuCTEM HaBYAHHA.

W




MeTtacTtadlibHi atomu i moJiekysu / A. M. 3aBiiiony.io [Ta iH.] ;
Hau. akaa. Hayk Ykpainu, IH-T ejexkTpoH. ¢isuku HAH Ykpainu. —
JIbBiB : €BpocsaiT, 2001. — 436 c.

MoHorpadia mictutb uncenbHy iHpopmauilo NPO CTPYKTYPY i
BNACTUBOCTI AaTOMHUX CUCTEM, AKi 3HAXOQATbCA Y AO0BroXUBYYUX
CTaHax, nepepisis ix 36ya)keHHA i meToaiB BUM3HAYeHHA. MpuBegeHo
OCHOBHi BigOMOCTIi NPO BAACTMBOCTI i NapameTpu meTtacTabinbHUx
CTaHIB aTOMHMUX YaCTUHOK — eHeprii 36ya)keHHA, ePpeKTUBHI nepepisn,
4yacu XKuUTTAa Towo. BuknageHo ponb metactabinbHUX YAaCTUHOK ANnA
BUpilWWeHHA 6araTtbox nNpUKAAAHUX npobnaem cyvyacHOi HayKu i
TEXHIKW.

ITon C. ®i3nyHa ejiekTpoHika : Emiciiini asuma. Metoaun
niarnoctuku mosepxHi / C. Ilom, I. lllapoxi ; M-Bo ocBiTH i
HAayKU YKpaiHM, YKropoa. Hau. YH-T. — JIbBIB :
€spocsir, 2001. — 247 c.

y HaBYa/ibHOMY NOCIGHUKY BMKNAAEHO OCHOBHi
3aKOHOMIPHOCTI i MeXaHIi3MMU eMiCiMHUX ABULL, AKi NPOTiIKaloTb
NpU HarpiBaHHi noBepxHi TBepaoro Tina abo p[ii Ha Hei
eNIeKTPUYHOro nons, (POTOHIB, €NeKTPOHiB, iOHiB. Po3rnaHyTo
MeToAN aHanisy i [AOoCNIAXEeHHA Ha aTOMHOMY  pPiBHi
MIKPOCKONIYHMX XapaKTEePUCTUK MNOBEPXHi, AKi IPYHTYIOTbCA Ha
UMX emicinHux asuuiax. fIpuBeaeHO NpPUKAaAM iX NPaKTUUYHOro
3aCTOCYBaHHSA.




Ouaennu 1. b. ®i3u4HI OCHOBM HAHOTEXHOJIOTiM : HABY. MOCI0. /
I. b. Onennyu ; M-Bo ocBiTH | HAyKH YKpaiHu, JIbBiB. HaILIL.
yH-T iM. L. @panka. — JIbBiB : Bua-so JIHY im. I. ®panka,

2014. — 230 c.

Y NoCibHNKY BUKNaAeHO OCHOBU Cy4aCHUX HAHOTEXHO/IOTIN.
BucsitneHo <¢yHAaMEeHTaNnbHi ABUWEA Y HU3BKOBUMIPHUX
06'ekTax, AKi nexarb B OCHOBi MPUCTPOIB HAHOEIEKTPOHIKMU,
HaBegeHOo 6a30Bi npuHUMNKM, OCHOBHI niaxoan i 3acobwm
OAEepXXaHHA HaHomartepianis. OcobnaumBy yBary npuaineHo
NPUKNAZaM HAHOCTPYKTYpP, 30Kpema, KBAHTOBMX LapiB,
KBAaHTOBMX HUTOK, CUCTEMaM KBAaHTOBUX TOUYOK, dynepeHis,
HaHOTPY6OK, rpadeHy.

Jlooona B. b. ®i3n4Hi 0CHOBM BAKYYMHOI TeXHIKH : HABY.

nocio. / B. b. Jlooboxa. — Cymu : YHiB. kH., 2011. — 252 c.
MocCibHMK OXONNIDE NPAKTUYHO BCi PO3AiNAM BaKYYMHOI
TeXHiKU. 3HauyHe Micue BiasegeHe aHanidy @PisM4yHUX Aasuly, i AW
npoueciB, Ha AKUX 6a3yeTbca poboTa AK KAACUYHUX, TaK i BRI, i
CYYaCHMUX BaAKYYMHMUX nNPUCTPOIB. Po3rnaHyTo @}i3nKo-XimiuHi ;K;'("y'"yﬁl;:sl,;,
ABULLA Y BaKyyMmi, npoTiKkaHHA rasiB no TpybonpoBoaax,
MeXaHiuHi Ta COpbuiliHi MeToan oaeprKaHHA BaKyymy.




R = Al - -

IHonmosa T. M. KyJabTypHO-icTOpHYHMH PO3BUTOK (i3UKM i
TeXHIKHM B MEPCOHAJIAX : HABY.-MeTO/. MOCi0. /

T. M. IlonoBa. — Xapkis : OcHoBa, 2009. — 156 c.

MeTol0  A43aHOro nocCibHMKA € nOKasaTu MOXKAUBOCTI
BUKOPUCTAHHA Yy 3MicCTi - }i3n4HOI OCBITU KYAbTYPHO-
ICTOPUYHOI CKNaaoBOi Ha NpuKnagi BUBYEHHA HAYKOBOI
KYNbTYPHOI CNaaWwmuHu snaatHux ¢isukis i iHXeHepiB y Tomy
yuchi i ykpaiHcbKux — M. . AseHapiyca, 0. B. KoHapaTIoKa,
C. N. KoponboBa, €. O. MNatoHa, AK ogHOro i3 metopis
peanisauii cnpAMOBAHOCTI CY4aCHOI OCBITU Ha rymaHisauito i
rymaHiTapusauito HaBYaHHA.
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