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3araabHa iHdopManisa Npo JTUCHMUILTIHY

AHoOTAaIs TUCIUAIUIIHA

®dizuka BHUBYA€ HAWUMPOCTINIlI 1 pa3oM 3 TUM HAWOUIBII 3arajibHi
3aKOHOMIPHOCTI SIBUI MPHUPOAH, TOMY € OCHOBOI JUIsI CY4acCHOTO HayKOBO-
TEXHIYHOTO MPOTpecy.

B TexHiuHOMY BHIIIOMY HaBYaJIbHOMY 3akiaal guciuiuiiHa «dizuka» cepen
IHIIMX JUCUUIUIIH TOKJIMKAaHa CTBOPUTU 0a3zy 3HAHb Ha SKUX OyAyeThCs
(yHIaMEHT 1J1s1 BUBYEHHS CHELIaIbHUX AUCUMIUTIH. MeTa 1i He TUIbKY MOMMNPUTH
1 mormuOUTH 3HAHHS OJEp’KaHI B 3arajlbHOOCBITHHOMY 3aKJaji, a IMepeBeCTU
ollep)KaHi  3HaHHA B  MPOQeciiiHy  COpAMOBaHICT, [ PO3B’sSA3aHHS
PI3HOMAHITHMX TPUKIAJHAX Ta HAYKOBO-TEXHIYHMX 3aja4 y Taiy3l 3HaHb
«XimiyHa Ta O10THKEHEPIN».

3HaHHS, 10 OTPUMaHl TiJ] dYac BUBYCHHS HABYAJIBHOI JAUCIUILIIHU
« Di3uKay  COPUAIOTH PO3BUTKY AaHATITUYHOTO MPO(EeciiHOrO MHUCICHHS Ta
JO3BOJISIIOTh ~ MIATOTYBaTH  (haxiBIIs BUIOI  KBamdikaii, chopmoBaHi
KOMIIETEHINli SKOTO  JO3BOJISIIOTH  BHUKOPHUCTOBYBATH Cy4YacHI METOIW TS
pO3B’sI3yBaHHS MPUKJIQJAHUX T[HUTAaHb XIMIYHOT Ta OlOIHXKEHepis, 30Kpema
paalaniiHOro Ta XIMIYHOTO 3aXHUCTY.

HaBuanbHuil KOHTEHT pO3MIILYEThCA Yy Mepexi Internet no [W]

SKOTO 3100yBad Mae jgoctyn y pexmmi 24/7 3 Oyab-aKoro
KOMIT'IOTEpa, M0 MiAKIIOYeHUNH 70 Mepexi Ta 31 cMapTdoHa 3a
HABEJICHUM MOCWIAHHAM (CKaHyuTe (Ki1anHiTh) QR-kox).

Indopmanisi npo HAYKOBO-NEAATOTIYHOT0 MPAiBHUKA

3aranbHa Bopucenxo Biraniit ['puroposuy, gonent kadeapu ¢hizuko-mareMaTHIHUX
iHpopMaris TMCLUIUTIH, (DaKyJIbTeTy TEXHOT€HHO-EKOJIOTIYHOI Oe3MeKu, KaHIuaaT
(i3MKO-MaTeMaTHYHHUX HAYK, JOLICHT.

KonraktHa M. XapkiB, ByJd. UepuumeBcbka, 94, Pobounii HOMEp

iH(popMmartist teneony — 707-34-77.

E-mail borisenko@nuczu.edu.ua

Haykosi - (i3uka MarHiTHUX SIBUIL, JOCIIKCHHS TEMIIEPATyPHUX PEKHUMIB

iHTEepecu™ JCOBUX MiACTUIIOK Ta TPYHTY MPH HU30BUX MOXKEkKaAX, JOCIIIHKEHHS
BOTHE3aXUCHUX TiIpoPOOHUX Ta JIFOMIHECIICHTHUX MTOKPUTTIB MaTepiaiiB.

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

31i6HOCTI* HABUAJIPHUX 3aKiazax M. XapKkoBa Ha TI0cajax, IO BiANOBIAAIOTH

HaBYaJIbHIN JUCIUILTIHI, 30kpeMa 3 2008 p. B HYLI3Y;
- mpodeciiiHi 3HAHHS 1 3HAYHHWMA JOCBIJ HAyKOBO-IOCIITHOI
pobotu (3 1977p.), 30kpema 3 2008 p. B HYL[3Y.

Hayxoga [Tpodins y GoogleScholar:

JUSUTBHICTD https://scholar.google.com.ua/citations?hl=ru&pli=1&user=BUg70MgAAA
3a OCBITHIM AJ; ORSID: https://orsid.org/0000-0003-1115-8666 .

KOMITOHEHTOM
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Yac Ta Micue npoBeieHHS 3aHATH 3 HABYAJbHOI JUCIUILTiHI

AyAWTOpHI 3aHATTA 3 HaBYAJIbHOI AUCHMIUNIHA «®Di3uka» MOpOBOASTHCS
3TIIHO 3 3aTBEP/PKEHUM  po3kiagoM. EnexkrpoHHuit BaplaHT  PO3KJIATy
pO3MIIly€eThCSI Ha cailTi  YHiBepcUTeTy (http://rozklad.nuczu.edu.ua/timeTable/group).

JlexuiifiHi Ta TMpakTUYHI 3aHATTA MPOBOJAATHCS B AyAUTOPIAX OONATHAHHUX
HAOYHUM Ta JEMOHCTpalifHMM OONagHaHHAM. Yci  Ja0opaTopHi 3aHATTA
MPOBOAATHCS B ayJAUTOPISAX 3 KOMIT IOTEPHUM  OOJIaJHAHHSIM 1 BUKOPHUCTOBYIOTD
SIK METOJMKH 3 aHAJOrOBHUMH BHUMIPIOBAIBHUMH IMPUCTPOSAMH TaK 1 KOMI FOTEpPHI
BHUMIPIOBAJIbHI KOMILIEKCH.

KoHcynbraii 3 HaBYaabHOI AUCLUMILIIHUA MPOBOJIATHCS MPOTATOM CEMECTPY B
JHI Ta TOAWMHHU 3aKpillJIeHI 3a BIAMOBIIHMMM BHUKIaJadyamMu. B pa3i moTpebu
3n100yBayda B JOJATKOBIM KOHCYNbTallll, Yac MOTO/KYETHCS 3 BUKJIAJaYeM.

MeTa BUBUYEHHS JUCIUILIIHA

Memoro BUKIAmaHHS HaBYaJIbHOI aucHUILTIHA “‘Di3uka” € 03HaANOMIIEHHS
KypcaHTIB (CTYACHTIB, CIlyXadiB) 3 Cy4aCHHM 3MICTOM Ta JOCATHEHHSMH (Di3UKH,
PO3BUTKY y HHX HAyKOBOTO CBITOIJISIAY, a TakoX (OPMYBaHHS YMIHHS
3aCTOCOBYBAaTM 3aKOHM (PI3UKM JJii BUBUCHHS CHELIAJIbHUX JUCIUIUIH Ta
pPO3B’s3yBaHHS NPUKIAJHUX TUTaHb y cdepl XIMIYHMX TEXHOJOTIA Ta 1HXKEHEpIi,
30KpeMa paJiallifHOro Ta XIMIYHOTO 3aXHCTY.

Onuc HAaBYAJIBLHOI AMCHUILTIHA

HaiimenyBaHHs ®dopma 3100yTTS OCBITH
MMOKA3HUKIB 3a04Ha (JIMCTaHIIIiHA)
Craryc IMCHUILTIHA 000B’sI3K0BA 3arajibHa
Pik miaroroBkn 2023-2024
CemecTtp 1-i1 | 2-i1
O0car AMCHUIIIHA
- B Kpemurax EKTC
- KUIBKICTh MOJTYJIIB 1 1
- 3arajJibHa KUIBKICTH T'OJUH 120 120

o0

- Jnekuii (rouH) 6
- MPaKTUYHI 3aHATTS (TOAMH) 2 2
- CEeMIHApChKi 3aHSTTS - -
(roaun)
- nmabopaTopHI 3aHATTS 2 2
(roauH)
- KypcoBHUH IpPOEKT (poOoTa) - -
(roauH)
- 1HII BUJIM 3aHATH (TOJMH) - -



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

- caMocTiiiHa po0OoTa 110 108
(roauH)

- 1HAWBIAyaJbHI 3aBJIaHHS - -
(HAyKOBO-JIOCITITHE)
(roguH)

- MIJICYMKOBHI KOHTPOJIb audep. 3aik eK3aMeH
(nudepeniianbHNi 3aliK,
€K3aMEH)

IlepeayMoBH 1J11 BUBYEHHS IMCHUILIIHH

3HaHHSA, IO OTpI/IMaHl npu BHBYEHHI (1)13141(1/1 B 3arajlbHOOCBITHROMY 3aKJIaJl
(3HAHHS OCHOBHHX SIBHIIl 1 3aKOHIB 3 pO3IUTIB (I3WKH IepeadadyeHrX IMPOrpaMoro
3araJlbHOOCBITHIX 3aKJIAJIIB).

Pe3yjbTaTH HABYAHHA TAa KOMNETEHTHOCTI 3 TMCUMILTiHH

BianoBigHo 10 OCBITHROI mporpamu «lHxkeHepHe 3a0e3NedyeHHs CalepHUX,
MIPOTEXHIYHUX Ta BHOYXOBHX pOOIT» BHUBUEHHS HABYAJIBHOI JUCIUIUIIHK TMOBHUHHO
3a0€3MeUnTH:

— JIOCSITHEHHS 3700yBayaM¥ BUIIIO1 OCBITH TaKUX PE3YJIbTATIB HABYAHHS:

[Tporpamui pe3y/IbTaTy HaBYaHHs I[TPH

3HAaTH MaTE€MAaTHUKYy, (1)13I/H<y 1 XiIMII0O Ha PiBHI, HEOOXITHOMY JUIs I1PO1
JIOCATHEHHS pe3yJIbTaTiB OCBITHBOI IPOTrPaMH.

— ¢opMyBaHHS y 3100yBaviB BUIIOI OCBITH HACTYITHUX KOMIIETEHTHOCTEH:

[TporpamMHi KOMIIETEHTHOCTI (3arajbHi Ta mpodeciiii) 3KLITK
3/1aTHICTh 10 a0CTPAKTHOT'O MUCTICHHS, aHATI3Y Ta CUHTE3Y. KO1
3M1aTHICTh 3aCTOCOBYBATH 3HAHHSA Y MPAKTUYHUX CUTYAIIisX. K02
3/1aTHICTh BUKOPUCTOBYBATH IOJIOKCHHS 1 MeToan QpyHIaMEHTATbHUX K09
HAYK JJI BUPIMIEHHS MPoQeCiiHuX 3a1ad.




IIporpama HaBYAJBHOI IMCHUILTIHA

Cemectp 1.

Berym.

Mera ta moOyaoBa auciuiuiiau “®dizuka”. 3B’s30K (i3WKU 3 MpodiieMaMu
noXXKekHO1 Oe3nexku. HapkonummHil cBiT, Micuie (i3WKH B HMOTro I3HAHHI, METOJ
(b13UYHOTO JOCIIKEHHS. 3araibHi Ta GyH/IaMEHTAJIbHI TOHSATTS.

[ToxuOku BuMiproBaHb Ta ix Bu3HaueHHs. OcHoBHI oguuuili Cl.. KoM’ rotepn
B Cy4acHii ¢izuiii.

Pexomenoosana nimepamypa:3,5.

Moayasb 1. ®izuyHi ocHOBU MexaHiKUd. CtaTucTuyHa ¢izuka. ArperatHi
CTAHU PEYOBUHH

Tema 1.1. KinemaTuka.

Beryn.. Mogaeni MexaHikHy.

Kinemarnka  MarepiasibHOi  ToukM. KiHemaTuyHe  pIBHAHHS  PyXYy.
[IpsmomniniiHUE 1 KpuBONIHIAHUN pyx. KiHemMaTu4yHi XapakTepUCTUKU PYXY
MaTepiaIbHOI TOUYKHU — MIBUJIKICTh Ta MPUCKOPEHHS (IOTUYHE, HOPMAJIbHE, TIOBHE).

Kinematuka abcomoTHO TBepaoro Tina. CTymeHl BUIBHOCTI 1 KIHEMAaTHYHE
PIBHSIHHS pyXy a0COJIIOTHO TBEpAOro Tija. Tumu pyxiB aOCOMIOTHO TBEPIOTO Tija.
Kinematnka o0epTanbHOrO pyxy aOCOJIOTHO TBEpAoro Tina. B3aemo3B’s30K Mix
KIHEMAaTHYHUMH XapaKTePUCTUKAMH IMOCTYTAIIBHOTO Ta 00€pTaTBHOTO PYXY.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.2. /Ilunamika.

Jlunamika MartepianibHoi Touku. [lepmmii 3akoH Hetotona. Immynbe. Jpyruit
3akoH Herotona. Tpertiii 3akoH HeroToHa. Buau cui. 3akoH 30epeXKeHHS IMITYJIbCY.

JuHamika aOCcoJIIOTHO TBepAoro Tijna. Pyx meHTpa iHepIlii TBEpIOro Tija.
MowmenT cunu. MomeHT iMmynbscy. PiBHsSHHS nuHamiku oOGeptanbHoro pyxy ATT.
MowmenT iHepiii. JloBUTbHUN pyX aOCOJIOTHO TBEPAOro Tijia. 3aKOH 30€peKEeHHS
MOMEHTY IMITYJIbCY.

Po6ora ta noryxHicts. KineTnuna enepris. [loTeHmianbHi Ta HE MOTEHITIATbHI
cunu. [loreHuianpHa eHeprid. 3akoH 30epeKeHHs €Heprii.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.3. EnemenTH MexaHiku piauH i rasis.
Tuck y pinuHax i razax. 3akoH Ilackans. 3akon Apximena.
IneanbHa piguHa. Buau onwmcy pyxy piaunu. [loTik pinuau. PiBHAHHS
HenepepBHocTi. PiBHsiHHs bepuyni. [loHATTS npo naMiHapHUi Ta TYpOYJEHTHUN PYX.
Pexomenoosana nimepamypa: 1,3-6.



Tema 1.4. OcHOBHM MOJIEKYJISAPHO-KIHETHYHOI TeOPii .

Beryn.  TepmomunamiyHuii Ta  CTaTUCTUYHUNA  METOAM  JIOCIIIKCHHS
MaKpOCHUCTEM.

[TonoxkeHHST MOJIEKYJIAPHO-KIHETUYHOI Teopii. Mojens i1eanbHOro Tasy.
OCHOBHE pIBHSIHHSI MOJIEKYJISIPHO-KIHETUYHOI Teopii. MOoJeKynspHO - KIHETHYHE
TIIyMauy€HHs TeMIeparypu. PIBHAHHS cTaHy 1/1€abHOTO Tasy.

CratuctuyHi po3nonauy. Po3moain mMonekya B moii cuil TsKiHHS. Po3moain
Bbonbimana. [ousaTTs npo po3noaut Makcesena. SIBuma nepenocy. Cepess 10BKHUHA
BUIBHOTO TPOOIry MOJEKYJl Ta CcepeaHs KUIbKICTh 1X 3iTKHeHb. Judysisd,
TEIJIONPOBIIHICTh, BHYTPIILIHE TEPTS.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.5. OcHOBM TepMOAMHAMIKH.

OcHOBHI MOHATTA TepMmojauHaMiku. CTtaHu 1 mpoiiecd. BHyTpilmHs eHepris
MaKpOCUCTEMH Ta iJieaqbHOro razy. Pobora Ta kinbkicTh TemioTH. [lepiuii 3akoH
TEPMOJIMHAMIKK Ta HOr0 3aCTOCYBAaHHS JO 130MpoIleciB. TemIoeMHICT 17€albHOTO
razy. AniabaTHuil mporec.

Komnogi nponiecu (1mukiu). Teroa mammua. KKJI teruioBoi Mammuu. uki
Kapmno ta itoro KKJI . (ITousiTrst ipo enTporriro. JIpyruit 3akoH TepMoIuHaMiKy.) !
Pexomenoosana nimepamypa: 1,3-6.

Tema 1.6. ArperaTHi cTaHM pe4OBUHHU.

(B3aemoniss MoJeKys1 Ta arperaTHuil ctaH pedyoBUMHU. PeanbHi razu. PiBHAHHS
Ban-nep-Baansca. Kputnunuii cran pedoBund. I[lepexia B piiuHHMM cTaH).PiinHHMIA
ctad pedoBuHu. [loBepxueswmii map pianau. Koedirient moBepxueBoro HaTsIry. Cuma
HOBEPXHEBOIr0 HATATY. 3MouyBaHHsA. MeHick. @opmyia Jlannaca.

Kpucraniuyni Ta amopdHi Tina. [neanbHi Ta peaqbHi KpUCTAH.

Pexomenoosana nimepamypa: 1,3-6.

Moayab 2. EnexkrpocraTuka. [locTiiHui eJIeKTPUYHHI CTPYM.

Tema 2.1.EnexkTpocraTuka.

EnexTpuunuii 3apsi Ta HOro BIACTHBOCTI. 3aKOH 30€pEeKEHHS €JIEKTPUYHOTO
3apsny. 3akoH Kynona. Enektpuune mosie. HampykeHICTh €IEeKTPUYHOTO  IOJIS.
[TpuHIMD Cyneprno3uiii.

Pobora cun  enexkrpocrarmyHoro moiyid.  l[loTeHmianbHUil  Xapakrtep
€JIEKTPUYHOTO TOJIsA, MOTEHIlal. 3B 30K MDK HANpYyKEHICTI0O Ta MNOTEHIIAIOM
€JIEKTPUYHOTO TOJIA.

[loTik BeKkTOpa HamNpyXEeHOCTI  €JIeKTpocTaThyHoro mnois. Teopema
Octporpaacbkoro — ['ayca 1711 MOTOKY BEKTOpa HANpPY>KEHOCT1 €JIEKTPUYHOTO HOJIS.
(3actocyBanHs Teopemu Octporpaacbkoro — ['ayca At po3paxyHKIB HalPyKEHOCT]
€JIEKTPOCTAaTUYHOIO ITOJIS.)

[IpoBigHuky Ta i30oysaTOpu. JlienekTpuku B enekrpuyHomy moui. [lonspusaris

D Tluranns mporpaMu 06MeXeHi y>KKaMU BUBYAIOTELCS ITiJ[ 9aC CAMOCTIHHOT MiATOTOBKH.
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nienekTpukiB. [lone y mienekTpukax, AieIeKTpUYHA MPOHUKHICTh. 3apsiu Ta MoJie y
npoBimHKUKY. HampykeHiCTh moJisi Ta MOTEHIiaJl B 00JIacTi MOOJM3y MPOBITHUKA.
Enextpoemuicte mnposimHuka. Kongencatopu. FEnepris Ta TrycTMHa eHeprii
€JIEKTPOCTATUYHOTO TIOJISI.

Pexomenoosarna nimepamypa: 1,3-6.

Tema 2.2. IlocTiiiHUH eJIEKTPUYHUN CTPYM.

Enextpuunuii ctpym. [I'yctmHa Ta cwia ctpyMy. CTOpOHHI — cuiH,
€JIEKTPOpPYIUIHA CUJIA, PI3HULA MOTEHIIANIB y KOJl MOCTIMHOIO CTpyMy. 3aKOHU
Oma Ta JIxoyns-Jlenua. (IlapanenbHe Ta NOCHIIOBHE 3 €IHAHHS TPOBIIHUKIB.
3akonu Kipxroda).

Pexomenoosana nimepamypa: 1,3-6.

Cemectp 2

Moayasb 3. Marnithe nosie. Enekrpomaraerusm. KotuBanns ta xpuii. Onruka.

Tema 3.1. Marnitne nojie. Marnitocratuka. Enekrpomaraernsm.

Cwin B3aeMonli 3apsAiB Mpu iX pyci. PensTuBicTChbKa MPUPOAAa MarHeTU3MY.
Bexrop maruitHOi iHaykmii. [Ipunnun cynepriosurii. 3akon bio—Caapa—Jlarmiaca.
MarsiTHi N0JIs1 HAUMPOCTIMKX cucTeM. Teopema npo MUPKYIIALIO 1HIYKII MarHITHOTO
1oJisi. MarHiTHe 1oJie CoJeHoiaa.

Cuna Jlopenua. Pyx 3apsikeHOi YaCTUHKH Y MarHiTHOMY 1oJji. 3akoH Amnepa.
B3aemonis mpoBigHuKIB 3 cTpyMoM. (KoHTyp 13 cTpyMOM y MarHiTHOMY IOJi.)
MarniTHuil noTik. MarniTHe noje B pedyoBHHI. Hampy»eHiCTh MarHiTHOTO MOJIA.
[Tonst B MarHeTukax Ta KJIaCu MarHETHUKIB.

SBunie enekTpoMarHiTHOI 1HAYKUII. 3akoH Papanes. Buxpoe enekTpuyHe
nojie Ta BUXpOBI cTpyMu. CaMOIHIyKIis Ta B3a€EMOIHAYKISA. IHIYKTHUBHICTD.
['ycTuHa eHeprii MarHiTHOTO TOJIS.

Pexomenoosana nimepamypa: 2-6.

Tema 3.2. KoniuBanus.
Tunu KoJWMBaNLHUX CHCTEM Ta BHUAM KOJMBaHb. ['apMOHIYHI KOJIMBaHHS,
aMIUTITya, 4acToTa Ta (pa3a rapMOHIYHUX KOJIMBaHb. Jl0JaBaHHS KOJMBAHb.
BrnacHi He3racatoul Ta 3racaroul KouuBaHHS. MadTHukU. EHeprisi KoJuBaHb.
BumymieH1 Koa1uBaHHS.
Pexomenoosana nimepamypa: 2-6.

Tema 3.3. XBWJILOBI npouecu.

[ToHATTS TIPO XBWJIi, BUAM XBWJIb. XapaKTCPUCTUKHU XBWIb. PIBHSHHS OikKydoi
xBuil. [IpyxHi xBuii. EnekTpoMaruiTHi XBul.

[lonsiTTs MpOo  KOrepeHTHICTh Ta 1HTepdepeHiis XBuib. CTos4l XBHIIL.
InTepdepenniss y ToHkux rtunBkax. SABume audpaxiii. [Ipunnun [rolirenca —
®penens 1 meton 300 Openens. Judpakiis Ha mutuHi. Judpakiiina penriTka.

[TonsipuzoBane 1 mpupoane cBiTio. llomspuzaiist cBiTIa MpU 3aJIOMJICHHI 1
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BiOuBaHHI. [lommpenns cBiTia B peuyoBuHI. [IOHATTS mpo aucnepcito, MOTJIUHAHHS
CBITJIA.
Pexomenoosana nimepamypa: 2-6.

MonayJb 4. @iznka aToma Ta aTOMHOrO0 sigpa. EnemenTu ¢izuxu tBepaoro rina.
Tema 4.1. EneMeHTH KBaHTOBOI MEeXaHIKH.

TertoBe BUPOMIHIOBAHHS Ta JIFOMIHECIIEHITISI. AOCOIIOTHO YOPHE TUIO0. 3aKOH
Kipxroda. KBantoBa rimote3a ta ¢popmyina [Inanka. 3akonu Credana — bonpimana
ta Bina ®otoenextpuunuii epekt i 3akonu doroedekty. PiBHsHHs EifHmTeina.

KopnyckynsapHo-XBUIbOBUK — AyanisM  cBitia. [imore3a ge  bpoitns.
CriBBiIHOIIEHHA HEBUW3HAaYeHOCTeH. XBWiIboBa (QYHKIIS Ta 11 CTAaTUCTHYHE
TiymaueHHs. Cramionapue piBHsiHHA Llpeninrepa.

Pexomenoosana nimepamypa: 2-6.

Tema 4.2. ATomMHa Ta siiepHa Qi3uKa.

KBanroBomexaniuyHuii onuc aroma BojHIO. Crnektp aroma BojHio. CriH
€JIEKTPOHA. baraToeneKTpOHHUN aTOM.

ATOMHE SpO, HYKIOHHM. B3a€EMOJIISI HYKJIOHIB, YSABJICHHS IPO SAJEPHY
B3aemoito. Mogeni sinpa. Cridikicth siaep. Jedpexkt mac Ta eHeprist 3B S3Ky sfpa.
3aJIe)KHICTh MUTOMOI €HEprii 3B SI3Ky BiJ MacoBOro 4yucia. JIaHiorora peaxiist
MOJIUTY Ta peaKilisi CUHTe3y. Paji0aKTUBHICTb.

Pexomenoosana nimepamypa: 2-6.

Tema 4.3. EnemenTn iznku TBepaoro riia.

BUHUKHEHHS €HEpreTUYHUX 30H MPU YTBOPEHHI KPUCTAIYHOI pEeUIITKU. 30HHI
MOJIEII METajiB, JIeJEKTPHUKIB Ta HAI1BIPOBITHUKIB.

EnexTpornpoBiHiTs MeTamiB. 3aJeKHICTh OMOPY METajiB BiJ TeMIIEpaTypH.
HanmnpoBiiHICTb.

Brnachi Ta JIOMIIIIKOBI1 HaIIBIPOBITHUKH. EnexTpornpoBigHICTh
HamiBIpoBigHUKIB. PoOoTa Buxoxy. KonTakTHa pi3HuI moTeHIiamiB. EnexkrponHo-
JTIPKOBUH MEpeXiJi Ta HOro BIaCTHUBOCTI.

Pexomenoosana nimepamypa: 2-6.

3AKJIIOYHA YACTHHA
JlocsrHeHHsT 1 OCHOBHI TMpoOiemMu cydacHoi (i3uku. MOMKIMBOCTI BUKOPUCTAHHS
JOCSITHEHD (P13UKHU.



Po3nonin aucummiaing y roamHax 3a ¢gopmamm oprasizamii 0CBIiTHHOIO

nmpouecy Ta BUuiaMu HaB4YaJbHHUX 3aHATD

Haszeu
MOJYJIIB i TeM

3aouHa (qucranuiiina) gopma

KinekicTs rogusa

YChOTO

y TOMY YHCJII

JIEKIT

IIpaKTHYHI

3aHATT

nJabopaTopHi
3aHATTS

caMOCTIHA
pobora

MOyJIbHA
KOHTPOJIbHA
pobora

1-ii cemecTp

Moayab 1. @i3uuHi ocHOBU MexaHiku. CtatucTuyHa (i3MKa Ta TEPMOJUHAMIKA.

Tema 1.1.
d13uuH1
OCHOBHU
MEXaHIKH.

40 2

0,5

2

35,5

Tema 1.2.
CraTuctuyHa
¢bi3uka Ta
TEPMOIUHAMIK
a

30 2

0,5

27,5

Pa3om 3a
3MICTOBUM
moayJiem 1

70 4

2

63

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

Tema 2.1.
Enexrpuune
ToJje.
EnexrpocraTux
a

30 1

0.5

28,5

Tema 2.2.
ITocTivinui
ENEKTPUYHNAN

CTPYM.

20 1

0.5

18,5

(y cxmami
CaMOCTINHOI
poboTH,
MMHCHMOBO)

Pa3zom 3a
MoayJieM 2

50 2

47

Ycboro roanH
3a cemectp 1

120 6

110




Ha3zBn

3aouna (qucranniiina) popma

MOJYJIIB i TeM

KinekicTs rogusa

YChOIO |y TOMY YHCHI

JeKUii | MpakTH4HI | Ja00paTOpHI
3aHATTA 3aHATTA

caMoCTiiiHa | MOJyJIbHA
pobora KOHTPOJIbHA
poboTa

2-ii cemecTp

Mopyab 3. MarnitHe nosie. Enekrpomarnetusm. KonuBanus ta xsuii. OnTuka.

Tema 3.1.
Marsithe
ToJje.
Enexkrpomarne
TH3M.

40 2 0,5 -

37,5

Tema 3.2.
KoauBauus 1
XBHI1

40 2 0,5 2

35,5

Pa3zom 3a
MoayJsieMm 3

80 4 1 2

73

Monayas 4.

di3nKa aToMa Ta aTOMHOTI'0 sapa. EnemenTu

13MKHU TBEPJIOTO TiJA.

Tema 4.1.
ATOMHa Ta
snepHa Gi3uka.

25 2 0,5 -

22,5

Tema 4.2.
Enementn
bi3uxu
TBEpJOTO TLIA.

15 2 0,5 -

12,5

Pa3om 3a
MoxayJiem 4

40 4 1 -

(y cknani
CaMOCTINHOI
poboTH,
MMHCHbMOBO)

35

Yceboro roamH
3a cemecTp 2

120 8 2 2

108

Ycboro roauH
3a IUCHUILTIHY

240 14 4 4

218
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Temu NPpaAaKTUIHHUX 3aHATD

1 |13 1. Po3B’s13yBanHs 3ama4 3a temamu 1.1.—2.2. 2
2 |II3 2. Po3B’si3yBanHHs 3a7a4 3a temamu 3.1.—4.1. 2
3 |Pazom 4
Temu 1a00paTOPHUX 3aHATH
No Hasga Temu Kinbkicts
3/m TOINH
1 |JIP 1. Tema 1.1. BusHaueHHS MOMEHTIB 1HEPIIii T11. 2
2 |JIP 2. Tema 3.2. BuzHaueHHs! IPUCKOPEHHSI BUTHHOTO 2
maiHHS
3 | Pazom 4

OuiHoBaHHS OCBITHIX J0CATHEHb 3100yBaviB BHILOL OCBiTH

3aco0u OLiHIOBAHHSA

3aco0amu OIIHIOBAHHS Ta METOJIaMH JIEMOHCTPYBaHHS PE3YJIbTaTIB €:

— TECTOBE OI[IHIOBAHHS IIPYU MPOBEACHHI MPAKTUUYHUX 3aHATh Ta MOJIYJIbHUX
TECTOBUX 3aBJaHb 00 KOHTPOJIBHUX POOIT;

— JKypHaJIY 3BITIB BUKOHaHHS J1a00paTopHUX pooiT;

— 3aJIIK¥ Ta €K3aMEHH, 1110 3aBEPIIYIOTh BUBYCHHS KOKHOTO MOJIYJIIO;

— CTYJICHTCBKI Mpe3eHTallll Ta BUCTYIIM Ha HAYKOBHUX 3axojax (ceMiHapax,
KOH(DEPEHIIISX, TOIIO).

OrmiHtoBaHHS PpIBHS  OCBITHIX JIOCATHEHb 3700yBadiB 3a  OCBITHIMH
KOMIIOHEHTaMH, 301HCHIOEThCS 3a 100-0aIbHOIO MIKAJIOX0.

Kpurepii ouinoBanHs

@®opMH MOTOYHOI'0 TA MIACYMKOBOI'0 KOHTPOJIIO

[ToTrouHuii KOHTPOJIb B CEMECTpaxX 3MAIMCHIOETBCA HA MPAKTUYHUX Ta
7ab0paTOpHUX 3aHATTIX y (Popmi PpOHTATBHOTO Ta 1HAMBITYATLHOIO OIMTYBAHHS,
BUKOHAHHS MUCHbMOBHX 3aBAaHb. MOAYIbHUI KOHTPOJIb 3/11HCHIOETHCS POBEIECHHAM
MOJTyJIbHUX T€CTOBHUX 3aBJIaHb a00 KOHTPOJIbHUX POOIT.

[TincymMKOBUI KOHTPOJIb MPAKTUYHUX HABUYOK Ta YMiHb IPOBOJUTHCS Yy hopmi
TU(pEepeHLIaTIbHOrO 3aJIKy Ta ICTIUTY 3 YpaXyBaHHSIM PEUTUHTY 32 IOTOYHUN CEMECTP.
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Po3nonin tTa Hakonu4yeHHs 0aJjiiB, IKi OTPUMYIOTH 3100yBayi, 32 BHAAMM
HABYAJIbHUX TA KOHTPOJbHUMM 3aX0JAMHU 3 TUCHHUILTIHA

Bunu HaBuanbHUX 3aHATH Kinbkicte | Makcumansuuit |  CymapHa
HaBYAIbHUX Oast 3a BU MaKcUMaJibHa
3aHSATh HaBYAJILHOTO KUIBKICTh
3aHATTSA OaiB
3a BUJIaMH
HaBYAIbHUX
3aHSITh
I. ITorouyHM# KOHTPOJIb
JIEKIT 1 10 10
MIPAKTUYHI 3aHATTS 1 10 10
Monyis 1 nmabopaTopHi 1 10 10
3aHSTTS
3a pe3yJbTaTaMu 2 35 70
BUKOHAHHS
KOHTPOJLHUX
(MOJTyTbHUX)
pOOIT (MOAYIHHUIA
KOHTPOJIb)
Pa3om 3a monyib | 100
JIEKIT 10 10
MIPaKTUYHI 3aHSTTS 10 10
Moy 2 nabopaTopHi 10 10
3aHATTS
3a pe3yJbTaTaMu 2 35 70
BUKOHAHHS
KOHTPOJLHUX
(MOJTyJIbHUX )
poOiIT (MO IBHUMN
KOHTPOJIb)
Pa3zom 3a mostysib 2 100
Pa3zoM 3a MOTOYHMM KOHTPOJIb (CepeaHs cyMa OatiB) 100

I1. InauBinyanbHi 3aB1aHHsA (HAYKOBO-T0CJIiIHE)

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

Pazowm 3a BCi BHUIMW HaBYaJIbHUX 3aHATH Ta KOHTpOHBHi 3ax0au

IHoTo4yHUiI KOHTPOJIb
Kpurepii moTouHOTro OLiHIOBaHHS 3HAHB 3/100yBayiB HA MPAKTUYHOMY 3aHSTTI:
Bin 1 mo 5 6aniB B 3aJ1€’KHOCTI BiJl 3MICTY 1 IKOCT1 BiJIITOBii.
Kputepii moTogHOTr0 OIIHIOBAaHHS 3HaHb 3/100yBadiB Ha JaOOPATOPHOMY 3aHSTTI:
pe3ynbTaT BUKOHAHHS JabopaTopHOi pOOOTH OINHIOETHCS Yy ¢opMi 3aliKy —
3apaxoBaHo 1 6ai, He 3apaxoBaHo — 0 6ariB.
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Moy abHUN KOHTPOJIb
Kpurepii moTo4HOro OliHIOBaHHS 3HaHb 37100yBaviB IIiJ] YaC BUKOHAHHS MOJYJIBHUX
KOHTPOJBHUX POOIT:
Moaynb 1— 3riHO 3 TaOJMIICIO BiJIMOBITHOCTI pe3yJbTaTIB OI[IHIOBAHHS 3HAHb.
Mopynb 2— 3ri1HO 3 TaOJUIICIO BIAMOBIAHOCTI PEe3yJIbTaTIB OLIHIOBAHHS 3HAHb.

IincymMKoBHiI KOHTPOJIb
KpuTtepii omiHtoBaHHsI 3HaHb 37100yBaviB Ha €k3aMeHi (Au(epeHIiaTbHOMY 3Ky ):
3T1JIHO 3 TaOJUIICIO BIAMOBITHOCTI PE3yIbTaTIB OLIIHIOBAHHS 3HAHb.

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

Cemecrtp 1
Moayas 1

KinemaTtuune piBHSIHHS pyXxy. [IpsaMomiHIMHUI 1 KpUBOMIHIMHUEI 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. PiBasannsa quHamiku obeptansHOro pyxy ATT. MomeHT iHepiii.
11. PoboTa Ta moOTy>XHICTb.
12. KinetuuHa eHepris.
13. TloreHirianpHI Ta HE MOTEHIIANBHI cUiK. [loTeHI1abHa eHepTisl.
14. 3akoH 30epekeHHs eHeprii.
15. OcHOBHI MON0KEHHA MOJEKYJISIPHO-KIHETUYHOT TEOPIi.
16. Moaens ieanbHOro razy. OCHOBHE PiBHAHHS MOJIEKYJISIPHO-KIHETUYHOI TEOPIi.
17. MosekyJIpHO - KIHETUYHE TAyMAuyeHHs TEMIIEPaTypH.
18. PiBHSIHHA cTaHy 11€aJIbHOTO Ta3y.
19. Po3mozin MoJiekyst B moJii cuil TsokiHHA. Posnonin bonbimana.
20. ITousarts npo po3noai Makcsena.
21. CepenHs TOBXKUHA BUILHOTO MPOOITY MOJIEKYJI Ta CEPEIHS KIIBKICTh 1X
31TKHEHb.
22. qudy3is, TEMIonpoBIIHICTb, BHYTPIIIHE TEPTS.
23. OcHOBHI NOHATTS TepMoArHaMIKU. CTaHU 1 TPOLIECH.
24. BHyTpilIHSL €HEeprig MaKpOCUCTEMH Ta 11€aTbHOTO rasy.
25. PoboTa Ta KUTBKICTh TEIJIOTH.
26. Ilepumii 3aKOH TEPMOJIMHAMIKY Ta HOr0 3aCTOCYBAaHHS 10 130IPOLIECIB.
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27. TennoeMHICTh 171€aIbHOTO rasy.

28. AniabaTHui mporiec.

29. Konogi mporiecu (mukin). TermoBa mammnaa. KK/ reruioBoi marmmHmy.

30. Hukn Kapuo Ta iioro KK/I.

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

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

33. PinuHHUYM cTaH pEYOBUHU.

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

35. 3mouyBanHs. Menick. ®opmyna Jlamnaca

36. Kpucraniuyni Ta amop¢Hi tina. Tsepae Tino. JedekTr KpucTamiyHO1 CTPYKTYpPH.

Monyasb 2

37. EnextpuyHHii 3aps]l Ta MOTO BIACTUBOCTI. 3aKOH 30€peKEHHS €IEKTPHIHOTO
3apsay.
38. 3axoH Kynona.
39. Enextpuune none. HanpyxeHicTs enekTpuuHoro moJjs. [punuun
CyHepHO3UIIii.
40. Pobota cun enekrpocratuyHoro nois. [lorenuian.
41. 3B" 430K Mk HAMpPyKEHICTIO Ta MOTEHIIAJIOM €JIEKTPUYHOTO TOJS.
42. I1oTik BEKTOpa HANPYKEHOCTI €IEKTPOCTATUYHOTO TIOJISI.
43. 3actocyBanHs Teopemu OcTporpaacbkoro — ['ayca /s po3paxyHKiB
HaNpy>KEHOCT1 eJIEKTPOCTaTUYHOTO TOJISI.
44. JlieneKTpUKU B €JIEKTPUYHOMY Toi. [lieeKTpuyHa NPOHUKHICTD.
45. 1IpoBIIHUKH B €JIEKTPUYHOMY IOJI. 3apsau Ta MOJI€ Y IPOBIIHUKY.
46. EnextpoeMHicTh npoBigHuKa. Konnencaropu.
477. Enepris Ta T'yCTUHA €HEPTii eJIEKTPUYHOTO TOJIS.
48. Enexrpuunnii ctpyM. ['ycTrHa Ta cumna ctpymy.
49. CTOpOHHI CHJIH, €EKTPOPYIIIiiiHA CUJIa, PI3HULIS TOTEHI[IAIB Y KOJI1
MOCTIHHOTO CTPYyMY.
50. 3akon Oma B nu(epeHmianbHii 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
Monayas 3

54. MaruitHe none. Bexkrop MarHiTHO1 iHAYKU1i. [IpuHIMD cynepno3uuii.

55. 3akon bio—CaBapa—J/lamiaca. MarHiTHI 1oJisi HAUIPOCTIIINX CUCTEM.

56. Teopema npo HUPKYJIALII0 MAarHITHOI 1HAYKIIi. MarHiTHe moJie coJeHoia.
57. Cuna Jlopenna. Pyx 3apsipkeH01 YaCTUHKHM Y MarHiTHOMY TOJII.

58. 3akoH Amnepa. B3aemoiist NpOBITHUKIB 3 CTPYMOM.

59. KoHTyp 13 CTpyMOM y MarHiTHOMYy TOJIi
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60.

61

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

79.

80.

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

92.
93.
94.
95.

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

. SIBumie enekTpomarHiTHoi iHAYyKIii. 3akoH Dapajes.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

CaMoOlHyKIlIA 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 KoquBaHHS.

[ToHATTS TIPO XBUIT, BUAM 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.

[aTepdepeniiist y TOHKUX TUTIBKAX.

Asume qudpaxiii. [Mpunimn Noiirenca — @penenst 1 MmeTo1 30H OpeHens.
Judpakiis Ha mrinmmHi. udpakiiiiHa pemnmTka.

[TonsipuzoBane 1 mpupoHe cBiTio. [lonspuzaiiis cBiT/Ia Mpu 3aTOMIICHH] 1
BIJIOMBaHHI .

[TommpenHs cBitia B pe4oBHHi. [IOHATTS Mpo 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.
KopnyckynapHo-XBHIbOBUN Tyalli3M cBITaa. ['imoTe3a ne bpoiis.
XBuUIIbOBa (PYHKIIIS Ta T CTATUCTHUYHE TIYMAauCHHS.

Cramionapse piBasHHs [peainrepa.

[ToHSATTS PO KBAHTOBOMEXAHIYHUN OMKIC aTOMa BOJIHIO.

Cnektp aroma BojH0. CIIiH €lIeKTpoHa.

bararoenekTpoHHUN aToOM.

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

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

3aJIe’KHICTh MMTOMOI €Heprii 3B A3Ky Bl MAaCOBOI'O YKCIA.

Jlan1roroBa peakiiisi MOy Ta PeaKilisi CHHTE3Y.

PanioakTUBHICTG Ta ii BUAM. 3aKOH Pa/llOaKTUBHOTO PO3MAIY.
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96. BUHUKHEHHSI EHEePTeTUYHUX 30H MPU YTBOPEHHI KPUCTAIIYHOT PELTITKH.

97. 30HHI MOIeIl METAJIIB, JIEJIEKTPUKIB Ta HAMIBIPOBIIHUKIB.

98. EnexkTponpoBiAHICTh METAITIB. 3aJIEKHICTh OMOPY METAJIB BiJl TEMIIEpaTypH.
HannpoBigHicTb.

99. BiacHi Ta JOMIIIKOBI HAMiBIIPOBITHUKH.

100. EnexTponpoBigHICTh HAIIBIPOBITHUKIB.

101. PoGota Buxoay. KoHTtakTHa pi3HUIS TOTEHIIIAIB.

102. EnekTpoHHO—IIpKOBUI NEpEXi]T Ta HOro BIACTHUBOCTI.

IHogiTHKAa BUKJIAAAHHA HABYAJBHOI JUCIUILIIHA

1. CymiiiHHE BHUKOHAaHHS PO3KJIAJy 3aHATh 3 HABYAIbHOI JUCIUILTIHU
(3mo0yBaui  BHUIOI OCBITH, SKI 3aMi3HUIMCS Ha 3aHATTA, O 3aHATTA HE
JIOITYCKAIOThCS).

2. AxTUBHa Yy4YacTb B OOroBOpPEHHI HAaBYaJbHUX [HTaHb, TOMEPETHS
MIJTOTOBKA JO0 MPAKTUYHUX 1 Ja0OpaTOPHUX 3aHSTh, SKICHE 1 CBO€YACHE BUKOHAHHS
3aBJaHb Ta 00OB’S3KOBE BUKOHAHHS CAMOCTIMHUX 3aB/IaHb HAJJAHUX BUKJIAJaueM.

3. KopucryBatucs MOOUIBHUMHU MPUCTPOSMU MiJ Yac 3aHATTS JTO3BOJISETHCS
TIJIBKU 3 JI03BOJTY BUKJIaJa4a 1 TIJIbKU 3 HABYAJILHOIO METOIO.

4. Ha xoXeH TeCTOBUW KOHTPOJIb BIABOAUTHCA He OuUtbil 3 crnpol, 3 SKHUX
3apaxoBY€ThCA OJHA CIIPOoOa 3 MAKCUMAJIBHOIO KUIBKICTIO OaliB.

5. o3BossieTbecsl  MepeckiafaHHs  Oyab-sIKOTO  eKcrhpec-KoHTpouswo. [Ipu
IbOMY 3apaxOBYEThCS CEPEeIHs 3 YCiX crnpold MepeckiagaHHs.

PexomennoBani qxepena ingpopmanii

1. OcBitHBO-TIpOdeciiina mporpama «PasianiifHuil Ta XIMIYHUN 3aXUCT» 3a
cremianbHIcTIO 161 «XiMiyHA TEXHOJIOTIS Ta IHXKEHEPIs», MATOTOBKH 3a
nepiuM (0akagaBpCbKUM) pIBHEM BHUIIOI OCBITH B raiy3l 3HaHb 16 «XiMiuHa Ta
O101HXKEHEPIS.

2. ®i3uka. Pozninmu: Mexanika. MonekyiisipHa (i3uka 1 TepMOIMHaAMIKA.
Enextpoctaruka. [locTiitHuii eneKTpUYHUI CTPyM: TOBIAHUK / YKIIagadi:

B. I'. bopucenko, FO.®. Jlepkau, B.I. KpuBnosa, K.P. Ymepenkona. — X.: HYI'3Y,
2018. —9%4 c.

3. ®i3uka. Po3ainu: Marnitae nose. Enexkrpomarunerusm. KonuBanHs, XBHIII 1
XBUJIHOBI siBUIIA. EnneMenTn kBaHTOBOI MexaHiku. Di3rKa aToMa 1 aTOMHOTO Si7Ipa.

EnemenTn ¢i3vku TBepmoro Tina: noBimHuK./ Yimamadi: B. I'. bopucenko,
10.®. [epkay, B.I. Kpusnosa, K.P. YMmepenkona. — X.: HYII3VY, 2018. — 122 c.

4. ®izuka. [Ipaktuxkym. JlabopaTopHi podotu. / Ykinanaui: B. I'. Bopucenko,
10.®. Jlepkay, B.I. Kpusnosa, O.M. Kyxin, 10.B. JlutBunos, K.P. YMepenkona. —
X .: HYL3Y, 2020 - 123 c.

5. ®i3uka. MeToauyH1 peKoMeH Iallii 3 opraHizailii caMocTiitHOiI poO6oTH
CTYJEHTIB Iipu BuBUYeHHI aucuuiuiiay. / bopucenko B. I'., Jlepkau 10.D.,
Kpusuosa B.1., Ymepenkosa K.P. X .: HYII3VY, 2010, 63 c. (enekrpoHHUI
BapiaHT).
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o)

. Kyuepyk .M. Ta in. 3aranenuii kypc ¢izuku. T. 1-3. — Kuis: Texnika, 1999.
. F'opbauyxk I.T. 3aranbna izuka (306ipHuk 3a1a4). Hapuansuuit Mmatepian M 1,2, —

KwuiB: Buma mxomna, 1993.

Indopmaniiini pecypcu:
http://192.168.1.1. — BayTpimHii caiitr HYLI3Y, donx MmeToanyHux mMarepiaiis.
http:/fteb.nuczu.edu.ua/uk/navchalni-pidrozdily/kafedra-fizyko-matematychnykh-dystsyplin
— caitT kadenpu (i3UKO-MaTEMATHYHUX TUCHUILIIH (METOIMYHI MaTepian).

http://zfftt.kpi.ua/ua/navchannya/elektronna-biblioteka - enekrponHa Gibmiorexa
HarioHaibHOTO TEXHIYHOTO YHIBEpCUTETY YKpaiHu

Po3pooHuk:
JOTEHT Kadeapu (i3uKo-MaTeMaTUYHUX
mucuuriida HYI3 Ykpainu,

K. .-M. H., TOIICHT
—?% \,( C/

Bitamii bopucenko
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