


BCTYII

Mema euxknadanns Oucyunninu. JluctwminiHa — «@pi3WKa»  BIJHOCUTBCS O  YHUCIA
(dbyHIaMEHTAIBPHUX HAyK, Kl CKJIQJal0Th OCHOBY TEOPETUYHOI 1 MPAKTUYHOI MiATOTOBKH CHEITIATICTIB 1
AK1 BIIITparoTh pouib Ti€i 0a3u, 6e3 SAKOi HEMOJKIIMBA YCIIIIHA AiSUIBHICT 1IHXeHepa B Oyab-sKii obmacTi
cydacHOi TexHiku. Hag3BuvaitHo BakiinBe 3HAYeHHS (i3UKHU 1 Jy1s1 POPMYBaHHSI CBITOTJISY CIICIIATICTIB.

OTxe, MeTa JAUCHUIUIIHM — HAaBYMTHU CTY/ACHTIB TOSCHIOBATH IMPHPOJHI MPOIECH HA OCHOBI

BHBYCHHMX 3aKOHIB (PI3MKH a TAaKOX IMPOTHO3YBAaTH iX Mepedir, BMIJIO BUKOPUCTOBYBATH Ili 3aKOHH B
MPaKTUYHIA JISTIBHOCTI 3a BUOPAHOKO CHEIiaNbHICTIO. BMITH mpaitoBaTd 3 OTpUMAaHMMH B pe3yJIbTaTi
EKCIICPUMEHTIB MacCHBaMHU JIaHWUX, TPABWJIBHO OIHIOBATH CTATUCTUYHI XapaKTEPUCTHKH BUMIPSIHUX
(bi3UYHUX BETUYHH.

Ilpeomem oOucuyunninu. OcHOBHI (yHmaMeHTanbHI (i3WYHI TOHATTS, BEIMYMHU 1 3aKOHHU.
BrnactuBocTi Ta XapakTepUCTUKKA HAMMPOCTIMIMX 1 BOJHOYAC HaW3araupHIMMX (GopM pyxy marepii, pi3Hi
BUIU (i3MYHOT B3aEMOJIiT MK TiJTaMH.

3aeoanna oucyunninu. Hanatu cTygeHTaM OCHOBH JIOCTATHBHO IIUPOKOI MIATOTOBKH 3 (i3HKH,
10 JTO3BOJIUTH iM OPIEHTYBATUCH Y MOTOIl HAYKOBO1 Ta TeXHIYHOI iH(popmarii 1 3a0e3ne4nTh MOXKIUBICTh
BUKOPUCTOBYBAaTH (Pi3WYHI 3aKOHW 1 NMPUHIWIHU B TUX Taly3siX, B SKUX BOHU CIIEI[iaJli3yBaTHMYTbhCS;
chopMyBaTH y CTYICHTIB HAyKOBE TEXHIYHE MUCIICHHS; O3HAHOMUTH 3 HAYKOBOIO JIITEPATypOIO;
chopMyBaTH BMIHHS MPOBEICHHS €KCIIEPUMEHTATLHUX JTOCIIKCHb.

B pe3ynbrati 3acBOEHHS MaTepialy TUCIUIUTIHH, CTYJICHT TOBUHEH

3Hamu:

- mpeamet (Bi3UKU Ta OCHOBHI i1 po3/iIy;

- OCHOBHI (h13WYHI ITOHATTS;

- OCHOBHI (i3MYHI 3aKOHU 1 MEXI1 iX 3aCTOCYBaHHS;

- OCHOBHI (pi3UYHI BEJIMYUHM 1 OAMHHUIII iX BUMiproBaHHs B cucteMi Cl.

ymimu:

- aHaJI3yBaTH (PI3UYHI SIBUILA Ta MPOLIECH;

- OLIIHIOBATH XapaKTepHI pO3MipH Ta BU3HAYATH MACIITA0 SBUII 1 IPOILIECIB;

- IPaBWJIBHO 3aCTOCOBYBAaTH OCHOBHI (D13MYHI 3aKOHM JJIs1 BCTAHOBJIEHHS 3B 3Ky MIX (DiI3MYHUMHU
BEJIMYMHAMU;

- NpPaBUJIBHO OTPUMYBATH 1 ONpaIbOBYBATH EKCIIEPUMEHTAJIbHI JIaHI 1 HAa OCHOBI OTPUMaHMX
pe3yabTaTiB MPOTHO3YBATH MOJATBIINA PO3BUTOK (PI3MUHUX MPOIIECIB.

oymu 30amuum:

- CaMOCTIIHO pO3B’sI3yBaTH 3a/1a4l GiI3UYHOTO 3MICTY;

- aHAJII3YBaTH Pe3yJbTaTH €KCIIEPUMEHTIB;

- miaOupaT HeoOXiHY JIiTepaTypy Ta iHIII Jpkepena iHpoOpMalii A BUPIMIEHHS MPaKTUYHUX
3aja4;

- pOOMTH JIOT1YHI BUCHOBKH, YITKO OOIPYHTOBYBATH 00paHi IUISIXU PO3B’ 3Ky 3a/]1a4;

- IPaBUIILHO 3aCTOCOBYBATH (DyHIaMEHTAIbHI 3aKOHU BPaXOBYIOUH MEXI1 1X 3aCTOCYBaHHS;

- 3aXMILATH, TOSCHIOBATH Ta apIyMEHTYBAaTH OTPUMaHi pe3yJIbTaTH.



Komnemenmuocmi, na gpopmysanna akux cnpamoeano OK:

IK. 31aTHicTh pO3B’A3yBaTH CKJIA/IHI CIeLiali30BaHi 3a7a4i Ta NPaKTU4HI IpoOIeMHu mija yac
npodeciiHOol AiSUTBHOCTI B KOMIT IOTEPHiH Tairy3i a0o HaBYaHHS, 1110 Tiepeadavyae 3acTOCYBaHHS TEOPil Ta
METOIB KOMIT FOTEPHOI iH)KeHepii 1 XapaKTepH3y€eThCsI KOMIUIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB

3K2. 31aTHiCTh BUUTHUCS 1 OBOJIOIIBATH CYYaCHUMHU 3HAHHSIMU.

3K3. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYAIIisIX.

3K4. 31aTHICTh CIUJIKYBATHCS JEPKABHOIO MOBOIO SIK YCHO, TaK 1 MUChMOBO.

3K10. 3naTtHicTb 30epiratu Ta MPUMHOXKYBATH MOPaJIbHI, KYJIbTYypHi, HAyKOBI IIHHOCTI 1 JOCATHEHHS
CYCITUJIBCTBA HA OCHOB1 PO3YMiHHS 1CTOPIii 1 3aKOHOMIPHOCTEH PO3BUTKY MIPEAMETHOI 00acTi, ii Micis y
3arajipHill cCHUCTeMi 3HaHb PO MPHUPOJTY 1 CYCIUILCTBO Ta Y PO3BUTKY CYCHINIbCTBA, TEXHIKU 1 TEXHOJIOTIH.

3K11. 3gaTHIicTh 70 pO3yMiHHS MPEAMETHOI ramy3i Ta mpodeciiftHol TIsITHOCTI.

3K13. 3naTHicTh po3B’s3yBaTH NOCTAaBIICH] 334l Ta IPUHMATH BiJIOBIHI PilIEHHS

®K12. 3naTHicTh ineHTH(DIKYBATH, KJIacH(pIKyBaTH Ta ONUCYBATH POOOTY MPOTrpaMHO-TEXHIYHHUX
3ac00iB, KOMIT'IOTEPHUX CHCTEM Ta KiOep(i3MUHUX CHCTEM, MEPEX Ta IXHIX KOMIOHEHTIB IUIIXOM
BUKOPHUCTAHHS aHATITHYHUX METO/IIB 1 METO/1iB MOJICIIIOBaHHSI.

Ilpozpamui pesynomamu naguanns, Ha 3ade3nevyennsn akux cnpamosano OK:

[TPHI1. 3Hatu i po3yMiTH HAYKOBI IOJIOKEHHS, 1110 JIEKATh B OCHOBI (DYHKIIIOHYBaHHSI KOMII FOTEPHUX
3aco0iB, CHCTEM Ta MEPEX.

[IPH2.Matu HaBUYKM TPOBEACHHS EKCIEPUMEHTIB, 30MpaHHS JaHUX Ta MOJICIIOBAHHSI B
KOMIT'IOTEPHUX CUCTEMAX.

[TPH7. BmiTH po3B’3yBaTH 3a/1a4i aHAII3Y 1 CHHTE3y 3ac00iB, XapaKTePHUX ISl CHIEIIaTbHOCTI

ITPHY. Bmitu 3acTocoByBaTH 3HaHHSA TEXHIUHUX XapaKTEPUCTUK, KOHCTPYKTUBHUX OCOOJIMBOCTEH,
MPU3HAYCHHS 1 MPaBUJI eKCIUTyaTallil MporpaMHO-TEXHIYHUX 3aC00iB KOMIT IOTEPHHUX CHCTEM Ta MEpPEex
JUTSI BUPIIICHHS TEXHIYHUX 3a]1a4 CIeI1abHOCTI.

[TPH15. BMiTH BUKOHYBaTH €KCIIEPUMEHTAJIBHI JOCIIIKEHHS 32 TPO(ECiHHOI0 TEMATHUKOIO.

Peszynomamu nasuanns, eusnaueni 3a po6oyoio npozpamoio:

[IPH22. 3actocoByBaTM 3HAaHHA 3 OCHOBHMX MPUPOJHUYMX Ta  3arajibHO-1HKEHEPHUX
(pynnameHTaNbHUX) TUCHMILIIH, @ TaKOXX 3 MOJIENIOBAHHSA CHUCTEM Ta JMCKPETHOI MaTeMaTHKH IpH
pO3B’sI3aHHI TUIIOBUX 33/7a4 [POEKTYBAaHHS Ta BHUKOPUCTaHHS MPOTPaMHO-TEXHIYHHUX 3ac00iB
KOMIT'IOTEPHHUX CHCTEM Ta MEpeX; BUKOPHCTOBYBATU pPi3HI BUAM Ta (OPMU PYXOBOI aKTUBHOCTI AJIS
AKTHUBHOTO BIATIOYMHKY Ta 30POBOTO CIIOCOOY KHUTTSI.



PI3UKA

Tun TUCHUILIIHU O060B’s13K0Ba

PiBennb BUIIOT OCBiTH [epmmii (GakanaBpchKuii)
MoBa HaBYaHHSHA VYkpaiHcbka

Cemectp 2

Kinbkicts BcTanoBseHux kpeautis EKTC 8

®opma 3100yTTS OCBITH O4YHA JICHHA

Pe3yabTaTn HaBYAHHA

CryneHT, SKWH YCHINIHO 3aBepIIMB BHUBYeHHsS mucnuruiing, moBuHeH: [IPHI1. 3natu 1 po3ymité HayKkoBi
MOJIO’KEHHS, IO JIeKaTh B OCHOBI @yHKuiOHyBaHHH KOMIT FOTEepHUX 3ac00iB, cucteM Ta mepex. [IPH2.Maru
HaBUYKH HpOBe,Z[eHHH CKCHepI/IMeHTlB 36I/IpaHHH JIaHUX Ta MOJEJIIOBAaHHS B KOMII’ IOTEPHUX CHCTEMAX. TIPH7.
Bwmiti po3B’s3yBatH 3ajadi aHamizy 1 CHHTE3y 3aco0iB, xapakTepHuX i cremiansHocti ITPH9. Bwmitu
3aCTOCOBYBATH 3HAHHS TEXHIYHUX XapaKTEPUCTUK, KOHCTPYKTHBHUX OCOOJNMBOCTEH, TPU3HAYEHHS 1 IMPAaBHI
eKCIUTyaTallii MporpaMHO-TEXHIYHUX 3ac00IB KOMIT IOTEPHUX CHCTEM Ta MEPEX Uil BUPIIICHHS TEXHIYHHUX 3a/1ad
cnenianbHocti. [IPH15. BmiTH BHKOHYBaTH €KCIIEPUMEHTANbHI JOCHIIPKEHHS 3a MpO(EeciiiHOI TEeMaTHKOIO.
[TPH22. 3actocoByBaTH 3HaHHS 3 OCHOBHHX NPUPOJHUYMX Ta 3araibHO-iHKeHepHHX (pyHIaMEHTAIbHUX)
JUCLUIUTIH, a TakoX 3 MOJENIOBAHHS CHCTEM Ta JUCKPETHOI MaTeMaTWKHU IMpH PO3B’A3aHHI THIOBUX 3ajgad
NPOEKTYBaHHSA Ta BUKOPUCTAHHS MPOTPAMHO-TEXHIYHMX 3ac00iB  KOMII'IOTEPHHUX CHCTEM Ta MEpex;
BUKOPUCTOBYBATH Pi3HI BUAU Ta POPMHU PyXOBOI aKTHUBHOCTI Ul aKTUBHOTO BIAMOYMHKY Ta 3J0POBOTO CIIOCOOY
JKUTTS.

3micT HaBuaabHOI MucumIing: KinemaTnka i muHamika kiacuyHoi MexaHiku. PoboTa ta eHepris. MonekynsipHa
¢izuxu. TepmoanHamika. EnekTpudHe nose Ta eneKTpuIHAl cTpyM. MaraiTHe ToJjie Ta eIeKTpOMarHiTHa
inaykmis. Konupanss 1 xeuiti. 'eomeTpudHa ontruka. XBuiiboBa ontuka. KBanTosi seuma. KopnyckysspHo-
XBHJILOBUH JTyajli3M BIIaCTUBOCTEH MaTepii. HamiBnpoBiAHMKOBI sBHIA B KOHTaKTaX. SnepHa ¢i3zuka.
EnemeHTapHi YaCTHHKH.

3aniaHoBaHa HABYAJIbHA TisJIBHICTB JIEKIIIH 36 ro., 1TabopaTOpHUX 3aHATH 36 TOA., IPAKTHUYHUX
3aHATh

36 rox., camocTiitHOi podotn 132 rox.; pazom 240 rox.

MeTtoau HaBYAHHS: JIEKIIi, Ja00paTOpHi 3aHATTS, MPAKTUYHI 3aHATTS 110 PO3B’SA3KY 3a]1a4, CaMOCTiifHa poboTa
(iBMBiMyanbHI 3aBAHH).

®opMH OLIIHIOBAHHS Pe3yJIbTATIB HABYAHHS: MIATOTOBKA /10 BUKOHAHHS J1a0OpaTOPHUX POOIT, IX BUKOHAHHS 1
3axHCT, pe3yJIbTaTH BUKOHAHHA iHAWBIAyalbHUX 3aBIaHb, PE3yJbTaTH KOHTPOJIBHUX POOIT, TECTyBaHHSI.

®opma ceMeCTPOBOI0 KOHTPOJIIO 2 CEMECTp — ICITHT.
PexomengoBaHna Jiiteparypa

1. MeroauuHi BKa3iBku 1ist JaboparopHux poOiT. U.-2/Tonomxkka B.M., €promenko O.1., Koctummna I'.1.-
Xwmenpaunpkuii: XHY, 2015.-42c.

2. MeronuuHi BKa3iBku ais nabopatopHux poOit. Y.-3/€ppomenko O.1., Dexyna M.B.-XMenbHUIBKHIA:
XHY, 2016.-58c.

3.  3auek L., Jlonatuachkwii 1., lyoenst C. Di3uka i KOMI'TOTEpHI TeXHOIOTIi. JIbBiBChKa MO TE3XHIKA,
2019.

4. Serway, R.A., Vuille, C. and Hughes, J. (2018) College Physics, Eleventh Edition, Vol. 2, 499.

5. ®izuka. HpaKTI/IKyM 3 PO3B'S3yBaHHS 33124 Ta TECTOBUX 3aBAaHb (PO3/UIN: MEXaHiKa. MOJIEKYJISpHA
¢izuka i TepmonuHamika Ta Maruetusm)/ B.M. T'ononxka, O.I. €Eppomenko, M.B. ®enyna.-XMeIbHULBKUIHA:
XHY, 2017.-44c.

6. ®@izuka. IlpakTHKyM 3 po3B'sI3yBaHHs 3a/1a4 Ta TECTOBHX 3aBJaHb (PO3A1IHM: KOJIMBAHHS Ta XBHJI, ONTHKA,
KBaHTOBO-OTITHYHI SIBHINA, KBAHTOBA MeXaHika, saepHa (izuka)/ A.B. Tkauyk, [.B. I'yna.-XmMenpHUIIBKAN:
XHY, 2018.-60c.

Buxkaanau: x.T.H., nou. €ppomenko O.1.



1. CTPYKTYPA 3AJIIKOBUX KPEJIUTIB JTUCIUIIJIITHA

KinpKkicTh roauH BiABeIeHHUX HA:

HazBa Temu Jlekuii | Jlaboparopni | IlpakTuyni CPC
podotu podotu
Tema 1. ®i3uuHi OCHOBM  KIACHYHOI 12 14 14 36
MEXaHIKH. Enementn  pensTUBICTCHKOI
MEXaHIK1
MorekyssipHa ¢i3uka Ta TepMOJIMHAMIKA.
Tema 2. Enexrpocratuka. Enextpuununit 16 16 16 72

cTpyM. MarnitHe mojne. EnexkrpomarniTHa
inaykmis. KonuBaHHS Ta XBUIIL.

Tema 3. Ontrka. TenoBe BUTPOMIHIOBAHHS. 4 12
AToMHa (di3uka.
Tema 4. EneMeHTH KBaHTOBOI MEXaHIKU 1 4 6 6 12
KBaHTOBOI CTaTUCTUKHU. S nepHa di3uka..
36 36 36 132
T'ognan
240 (8.0 kpeauTiB)

Pazom




2. [Iporpama HaBYAJIBLHOI UCHHUILIIHHA
2.1. 3micT JIeKIiifHOTO0 KypCy

Ilepesik Tem Jexuii i ix aHoTamii

Jlekmnis 1

[Ipenmer ¢izuku. Pizuka sk (QyHIamMeHTanbHa IUCHUIUIIHA. MeTtoau (i3MYHOTO
JOCJIIJDKEHHS: JOCHiJ, TirmoTe3a, eKcrnepuMeHTt, Teopis. ocsrnenHs ¢izuku 1 i1 poab B
HAYKOBO-TeXHIYHIi peBomomii. 3B’A30K (i3MKM 3 IHIIMMH HaykaMu 1 i BIUIMB Ha ix
po3BHUTOK. Poib (i3uku B popmyBaHHI crenianxicra. 3arajibHa CTPYKTypa 1 3aBIaHHS KypCy
¢i3uku. Ilpenmer wmexaniku. Kinematuka, auHamika 1 cratuka. Kiacuuna wmexadika.
KBanToBa MexaHika. PensiTUBICTChKAa MEXaHIKa.

Enementn xinematuku. Pi3uM4HI MOJedi: MaTepiaibHa TOouyka (YaCTHMHKA), CHUCTEMa
MaTepiaJTbHUX TOYOK, aOCOIFOTHO TBEPJIE TIJIO, CYIUIBHE CEPEIOBHIIIC.

Kinematuuynuii onuc pyxy.

Kinemaruka npsiMoJIiHIHHOTO PyXy.

Pyx Touku o xony. KyToBa mBUAKICT 1 KyTOBE TPUCKOPEHHSI.

HIBUAKICTh 1 NMPUCKOPEHHS MpU KPUBOJiHIMHOMY pyci. HopmanbHe i TaHreHmiagbHe
(motuune puckopenss). [1.crop. 3-16 ].

Jlexuist 2

Jlunamika wmarepianbHOi Toukd. llepmmii 3akoH HproTOHa 1 TOHATTS 1HEPHIAIBHOI
cucremMu Bimmiky. [pyruii 3akoH HeroToHa sik piBHSHHA pyxy. Immynbc Tima. Cuma sk
MoXiJgHa BiA iMIyJbCy mo vacy. Tperiii 3akoH HproTona. HeiHepuianbHi cuCTeMHU BIAJIKY.
Cunm inepii.

3akoH 30epekeHHs IMITYNbCY K QyHIaMEHTAIbHUN 3aKOH NpUupou. PeakTuBHUM pyX.

Cumu B mpuponi. Cuim mpyXHOCTI, CHJla TepTs, CHJIa BarW, CHja TSDKIHHS. 3aKOH
Bcecsitaporo Tsokinas. I'pasiTamiiine mose i #ioro xapakrepuctuku. [1.crop. 16-22 ].

Jlekuis 3

MowmenT cunu. MowmenT iHepuii. Teopema Illteiinepa. Kinetnuna enepris Tijga npu Horo
oOepranHi. OCHOBHE pIBHSIHHS JIMHaMiKu 00€pTOBOrO pyxy. MOMEHT IMIyJbCy. 3aKOH
30epexeHHs MOMEHTY IMITYJIbCY.

Enepria. Kinernyna i norenmiansHa eHepris. Po6ora. IloTyxHicTb. 3akoH 30epexeHHs
eHeprii.
3iTKHEHHsI a0COIFOTHO NMPYXHUX 1 HenpykHUX Tif. [1.cTtop. 22-52].

Jlekuis 4
TepMoauHAMIYHHIA 1 MOJEKYIISIPHO-KIHETHYHUI METOIM BUBUCHHSI MAKPOCHUCTEM.
I3omponiecu 3MiHM cTaHy ineanpHOro rasy. ['padiuHe mpejacTaBieHHS 130MPOIECIB.
Pipusinus Knanelipona. PiBusauHa MenaeneeBa-Knanelipona.
OcHOBHE pIBHAHHS MOJEKYJSIpHO-KIHETHYHOT Teopii. CepeqHs eHepris MOJEKYI.
MosekynsipHO-KiHEeTHYHE TIIyMadeHHs Temneparypu. [l.ctop. 67-79 ].

Jlekuis 5
Ileprmmii 3aK0H TEPMOAMHAMIKH 1 1Or0 3aCTOCYBAHHS J10 130IPOIIECIB.
Tennoemuicts. KnacuuHa MoneKymIsIpHO-KIHETHYHA TeOpis TEIUIOEMHOCTI. PiBHSHHSA
Maiiepa.
Aniabatnynuii npouec. PiBusuus [lyacona.
[MoniTponuuii npouec. PiBHSHHS oJiTpOIH.
Pobota rasy npwu Bcix i3omporecax. [1.crop. 79-91 ].
Jlekuis 6.
Po3nonin Mosexy iaeabHOTo Ta3y Mo MIBUAKOCTAX 1 EHEPTisX TEIUIOBOTO PyXy. 3aKOH
posnoainy Makcsena. bapomerpuuna gopmyna. 3akon bonbiiMana Juist po3no/ily 4aCTHHOK




B 30BHIIIHBOMY MOTEHIiaIbHOMY 110J1i. Po3mozin MakcBena-bonbiimana.
Hpyruit 3akoH TepMomauHaMiku. OOGOpOTHI 1 HEOOOpPOTHI MporecH. 3aMKHYTI ITUKIIH.
Tennosi ABUryHH 1 XononunbHi MammHK. Luki Kapho.

Enrpomnia. TepmoauHamiuHa HMOBIPHICTH Ta  CTaTUCTHYHE TIYMAueHHS JPYroro
3aKOHY TEPMOMHAMIKH.
BupaxoByBaHHs eHTpomii uist pisHUX mporueciB. [1.crop. 91-115].

Jekuia 7

EnexTpuunuii 3apsij sk BIACTUBICTh MaTepii. 3aKOH 30€peKEHHS eNEKTPUUHOTO 3apsy.
B3aemonist eleKTpHYHUX 3apsiIiB.

EnexTtpuune mose, HOro BIaCTUBOCTI 1 XapaKTepUCTUKH. HampyxeHICTh elIeKTPUYHOTrO
nosisi. ['padiuHe TpenCTaBICHHS ENEKTPUYHOTO TOJNs 3 JIOMOMOTOK CHUJIOBHX JIHIN
HanpyxkeHocTi. [loTik  BekTopa  HampyXEHOCTI  eJIeKTpU4YHOro mois. Teopema
Octporpazacekoro-l'ayca Uit MOTOKY BEKTOpa HANpPYKEHOCTI EJIEeKTPOCTATUYHOIO IOJIS
yepe3 3aMKHYTYy IMOBepXHI0. 3actocyBaHHs Teopemu Octporpaacbkoro-I'ayca s
PO3paxyHKy HaNpy>KEHOCTEH eIeKTPOCTATUYHHX TTOJIB.

[ToTeHIian eneKTpOCTaTUYHOrO MoJis. EKBIMOTEHINIAIbHI MMOBEPXHi 1 1X BHKOPHUCTAHHS
s TpadiuHUX 300paKeHb ENEeKTPUYHHUX TMoJiB. Pi3HMIS moTeHmiamiB i 1 3B’A30K 3

HAIPY)KCHICTIO  €JIEeKTPOCTAaTUYHOrO  moijisd.  Po3paxyHOK — pi3HMII  MOTEHLIaJiB
eNIeKTpoCTaTUYHUX nomiB.  [JIekuii, Moa.cepenoBuiie.].
Jekuis 8

Enexrpocrarnune mone B pedoBHHI. BinmbHi 1 3B’s3aHi 3apsiau B pedoBuHi. Tumm
nienexkTpukiB. EnexktpoHHa 1 opieHTaniiHa mnosspusaiis. IlomspuzoBanicts. EnekTpuune
3mimieHHs. JliellekTpuvyHa MPOHUKHICTH cepepoBumia. Teopema Octporpancekoro —layca
JUIS €JIEKTPUYHOTO HOJIS B JIICJIEKTPUKY.

IT’e30enextpuxu. Enekrpoctpukitis. Cerneroenektpuku. [JIekiiii, Moa.cepeioBHie. |.

Jlexkuis 9

[TpoBiTHUKM B €JEKTpUYHOMY Modi. Po3moain 3apsiiiB B MPOBIIHUKY MOMIIIEHOMY B
€JIEKTPUYHE T0JIE.

Enextpoemnuicts. Konnencatopu. barapei konaencaropi. KonaeHncaropu y cucremax
3B’s13ky Ta EOM.

Enepris 3apskeHHX MPOBIIHUKIB Ta €leKTpocTaTuyHoro mojs. O6’eMHa  rycTHHa
eHeprii eneKTpocTaTuHOro moJst. [Jlekiii, Mmoa.cepenoBuiie.].

Jlekuis 10
Enextpuynuii cTpym, HOro XapakTepUCTHKH 1 YMOBHM ICHYyBaHHS. 3akoHn Oma Ta
Jlxoyns-JleHua B iHTerpanbHiil Ta qudepeHniaabHii Gopmax.
[TpaBuna Kipxroga 1 ix BukopucranHsa. Pe3ucropu y cucremax 3B’s3ky Ta EOM.
EmiTepHi kona nocriitHoro ctpymy. [Jlekii, mox.cepenoBuiie. ].

Jexnisa 11

MarunitHe none. MarnitHa iHaykuis. Hampyxkenicts MartitHoro mnoss. MarHiTHa
NPOHMKHICTh cepeoBuIna. [IpHHIMIT Cyneprno3uiii MarHiTHUX MOJIIB.

3akon bio-CaBapa-Jlamuiaca 1 oro 3actocyBaHHs JUIsl PO3PaxyHKY MAarHiTHOTO TIOJISL.
MarniTHe TOJ€ NPAMOJIHIMHOTO MNPOBIAHMKA 13 CTpyMOM. MarHiTHe MoJie KpyroBOTO
CTpyMy. MaruiTHUif MOMEHT BUTKa 13 CTPYMOM.

BuxpoBuii xapakrep MarHiTHOro mojisi. 3aKOH MOBHOTO CTPyMY (LIUPKYJISLIsS BEeKTOpa
MAarHiTHO1 1HAYKLI{) JAJI1 MarHiTHOTO MOJIsl B BaKyyMi 1 HOTO 3aCTOCYBaHHS JJI PO3PaXyHKY
MarHiTHOTO TOJIsl Topoina i coneHoina. [Jlekii, Mmoa.cepenosuiie.].

Jlexuis 12

3akoH Awmmepa. Cuna Jlopenma. Pyx 3aps/pkeHMX YacTMHOK B MarHiTHOMY 1
€JIEKTPUYHOMY NOJsX. [IpuHIMN Aii IpUCKOPIOBaYiB 3apsAAKeHUX YaCTHHOK. I{UKIOTpOH.
Edexr Xona. MI'/I-rerepatop.

Marnitauii notik. Teopema Octporpancekoro-I'ayca mist iHAYKIT MardiTHOTO ITOJIS.




Po6oTa o nepemimieHHIO MPOBiIHMKA 1 KOHTYPY 13 CTPYMOM B MarHiTHOMY IIOJII.

SBumie enekTpoMarHiTHOI 1HAYKINT (mocmimu  Papanes). 3akon JleHma. 3akoH
SNIEKTPOMArHITHOT 1HAyKWii i HOro BUBIA 13 3akoHYy 30epexeHHs eHeprii.  [Jlekumii,
MO/I.CEpPETIOBHIIIE. |.

Jlekuis 13

["apMoHiuHI KONMMBaHHSA 1 X XapakTepucTuku. [udepennianbae piBHIHHS TApMOHIYHUX
KosmBaHb. [Ipyxunuuii, GiznyHUN 1 MaTeMaTUYHUN MasTHUKH. ENeKTpuyHMiA KOIMBaIbHUN
KoHTYp Tomcona. 3MinHui ctpym. IIIBUAKICT Ta MPUCKOPEHHS 3MIHU KOJIMBHOI BETHUUHHU.
Enepris rapMOHIYHUX KOJIHMBAHb.

CkiajaHHs TapMOHIYHUX KOJMBaHb OJHOTO HampsMKy. buttsa. CkiagaHHsS B3a€MHO
NepreHINKYIIpHUX KoiuBaHb. Dirypu Jliccaxy.

Hudepenuianbue PIBHSHHS 3aTyXar4dux KOJINBAaHb (MexaHIYHHX abo
€JIGKTPOMArHiTHUX) 1 Horo po3B’si30K. JlOOpPOTHICTH KOJNMBHUX CHUCTEM. ANEpPiOAWYHUN
npoiiec. ABTokonuBanHs. [JIekiii, Moj.cepenoBuiie.].

Jlekuis 14

HudepenuianbHe piBHAHHS BUMYIIEHUX KOJMBaHb (MEXaHIYHHMX 1 €JIGKTPOMArHiTHHX) 1
fioro po3B’s30K. AMIUTiTY 12 1 pa3a BUMyIIEHUX KOJTUBaHb. Pe3oHaHC.

XBUbOBI1 Mporecu. MexaHi3M YTBOPEHHSI MEXaHIUHUX XBUJIb Y MPYKHOMY CEPEIOBHUIIL.
[To3momxHi i monepeuni xBuwii. CHHycOiganbpHi (rapMoHiyHi) XBIIi. PiBHSIHHS O1>Ky4oi XBHITI.
JloBKMHA XBHUITI 1 XBHJIOBE YKCJIO. XBUJIHLOBE PIBHSIHHS.

dazoBa MBUAKICTH 1 Aucriepcis XxBuiab. Exepris xBuii. [IpuHImn cynepno3uiii XBuib i
rpaHulli ¥Horo 3actocyBaHHS. XBWiboBH makeT. ['pymoBa mBuakicte. Edexr Jlomnepa.
KorepenTHicTs. [HTepdhepeHIis XBruib. Y TBOPESHHS CTOSYMX XBWIb. PIBHSIHHS CTOSI90T XBHJTI 1
foro aHamis.

OcnoBu Teopii MakcBena Juist e1eKTpOMartiTHOro moiisi. CTpyMu 3MinieHHs. PiBHSHHS
MakcBena Uil €JIEKTPOMAarHiTHOro IOJsl B iHTErpaibHik 1 audepeHmianbHii (popmax.
BimHocHuit XxapakTep e1eKTPHUYHOI i MAarHITHOI CKJIaJJOBUX €IIEKTPOMArHITHOTO TTOJIS.

HudepenuianbHe  piBHAHHSA  eleKTpoMarHiTHOi  XBuii. OCHOBHI  BJIACTHUBOCTI
€JIEKTPOMATHITHUX XBWJIb. MOHOXpOMaTHYHA XBHWJISA. EHepris elekTpoMarHiTHHX XBHIIb.
IMotik eneprii. Bextop Ymosa-Iloiitinra. BunpomintoBauus aumodst. Pamio3s’s3ok. [ JIekuii,
MO/I.CepPEIOBHIIE. .

Jlekuis 15

®doroedext. Buman dotoedexry. 3oBHimHINA (oTtoedexT 1 ioro 3akoHU. DOTOHH.
PiBusinHs ElHireitna 11 30BHIHBOrO (hotoedekty. baratodpoTonnmii hporoedexr.

Maca 1 imnynec dotona. Tuck csitna. [ocminu JlebeneBa. KBaHTOBE 1 XBUIHOBE
MOSICHEHHSI TUCKY CBITJIA.

Edext KomnTona i #oro teopis. [JIekii, moa.cepenopuiie. |.

Jexuis 16
Enementu Teopii kpucramiunoi rpaTku. Buam MiKaTOMHHMX 3B’S3KiB. YTBOPEHHS
KPUCTAJIIYHOI ~ CTPYKTypu. MartematuyHi Mojenal KpPUCTANIIYHUX CTPYKTyp. Tumu
KpUcTaniuHux rparok. I'patku bpaBe. Enementun cumerpii Tta ix kombOinamii. [Hnexcu
HaANPSIMKiB T4 aTOMHUX TUIOIIHH.

@®ononu. Pozmoxain ¢GoHOHIB MO eHeprisix. TemIoeMHICTh KPUCTANIYHOI TPaTKH.
Tennoemuicts no Eifnmreiiny. TeroemuicTts no [le6ato. TemnonpoBiaHicTh TBEPAUX TiJI.

KonexTuBizamisi aromMiB Mpud yTBOPEHHI KPHUCTAJIIYHOI CTPYKTYypU. YTBOpPEHHS
€HEepreTUYHUX 30H B KpHUCTanax. Po3mojin enekTpoHiB MO eHepreTMUHuX 30Hax. BaneHTHa
30Ha 1 30Ha MPOB1JIHOCTI.

Mertanu, IieNeKTPUKU 1 HAiBOPOBIAHUKU 3 TOYKH 30py 30HHOI Teopii TBEpJOro Tija.
[JTexwii, moa.cepemoBuiie.].

Jlexnis 17
BrnacHa mpoBigHICT, HamiBNpOBITHUKIB. KBa3i4aCTUHKHU-EIEKTPOHU TIPOBIIHOCTI 1




nipku. EdexTnBHa Maca enexkTpoHa B KpucTadi. TemmeparTypHa 3alie)KHICTh MPOBIIHOCTI
BJIACHUX HAIliBIPOBITHUKIB.

JloMiIIKOBa NPOBIAHICTH HAMIBIPOBIAHUKIB. ENEKTpOHHI 1 IIpKOBI HaMiBIPOBIAHHUKH.
TemreparypHa 3alieKHICTh IMPOBIAHOCTI JOMIIMIKOBUX HamiBopoBimuukiB .| Jlekil,
MO/I.CEpPEIOBHIIIE. |.

Jlekuis 18

KonTakTHi siBunia. Kontakt merani. 3akonu Bonbra.

KoHntakT wMetamly 1 HamiBopoBigHMKa. KOHTaKT €JIEKTPOHHOrO 1 JIPKOBOTO
HamiBIpoBiaHUKA ( P-N-miepexin). BonbT-amnepHi XapakTepUCTHUKH KOHTAKTIB.

HamiBnpoBigaukoBi npuiamu. Kpucramiyai miogn 1 Tpiogu Ta iX 3acTOCYBaHHS.
AKYCTHUKOEJIEKTPOHHI MPHJIAIH.

@DOTOENEKTOPOHHI SBUIIA B HAIIBOPOBIIHMKAX. JIfOMIHECHIGHIIsI TBEPAMX TiJI.
TepmocTUMyIIbOBaHI POBITHICTS 1 JIFOMIHECICHIIS B KpucTanax .[ Jlekuii, Moa.cepenoBuiie.
].

Bceboro 3a 2-cemectp

36




2.2 3micT 1a00paTOPHUX 3aHATH
Ilepeik 1adbopaTOpHUX 3aHATH

No K-t
Temu 1a00OpPaTOPHUX 3aHATH TOX.
2-ceMecTp
1 JlaGopaTopHa po6orta 1. BuBYeHHS 3aKOHIB JUHAMIKH MOCTYIAJILHOTO PYXy Ha mammwmHi | 4
ATByna [Mox.cepenoBuine.].
2 Jlaboparopna pobGorta 2. Bu3HaueHHs MOMEHTY iHEpIii MaxoBOTrO Kojieca TUHAMiYHMM | 4
METOJIOM. [MOJ.CEPEAOBUIIIE. |.
3 Jlabopatopra poGora 3. Bu3HaueHHs BiJHONIEHHS WHUTOMUX TEIUIOEMHOCTEH Ta3y | 6
METOJIOM a1ia0aTHYHOTO PO3LIMPEHHS. [MO/I.CepeIOBHIIIE. |.
4 Jlaboparopra pobora 4. BuzHadueHHsI €NEKTPUYHOI €MHOCTI KOHJEHCATOpiB MeroaoMm | 4
HepioMYHOT 3apSAKK Ta PO3PSAIKH. [MOJI.CEpeIOBHUIIIE. |.
5 JlaGopaTtopna poGora 5. Bu3HaueHHsS e€NEKTPOPYIIIHOI CHIM TajlbBaHIYHUX €NEMEHTIB | 4
METOJIOM KOMIICHCAIIi1. [MOJI.cepeoBuIIe. ].
6 JlaGopatopHa pobGora 6. Bu3HaYeHHsS TOPU3OHTAIBHOI CKJIAJOBOI HampyXeHocti | 4
MAarHITHOTO TIOJIsI 3eMJIi [MOJI.CepeIOBHIIIE. |.
7 Jlabopatopua poGora 7. Bumuenns ¢iryp Jliccaxxy Ha  ocumorpadi. 4
[Mon.cepenoBuie.].
8 JlabopaTopua po6oTa 8. JlocmipKeHHs HamiBIIPOBITHUKOBOT'O 1i0/1a. . [MO/1.cepeaoBHIILe. . 6
Bceboro 3a 2 cemectp | 36
2.3 3MicT NPaKTHYHUX 3aHATH
Ne Tema paKTHYHOTO 3aHSATTS Kinbxicts
TOJIMH
2 cemecmp
1 Mexanika [10, cT. 4-8] 4
2 Mexanika [10, cT. 4-8] 4
3 MonekynsipHa disuka i TepmoaunHamika [ 10, ct. 9-13] 6
4 Enexrpuka [10, ct. 14-19] 4
5 Enextpuka [10, ct. 14-19] 4
6 Maruerusm [10, cr. 20-25] 4
7 KonuBanns i xsui [10, cr. 26-30] 4
8 EnemenTu ¢izuku tBepaoro tina. [10, cr. 36-40] 6
Bceboro 3a 2 cemectp 36




2.4. 3micT camocTiiiHol (iHAMBIAYaJbHOI) po0oTH

Howmep TuxHa

3MicT caMoCTiiHOT poboTH

KinpkicTs rogun

OmparfoBanHs JIEKITiitHOT0 MaTepiany. [liqroToBka 1o 1abopaTopHoi Ta

npakTU4HO1 po6oTu Nel. CamocTiliHe OnpaIfoBaHHs TEOPETUIHOTO MaTepiay.

CamocriiiHa po6oTa Haj 1abopaTopHOIo poboToro Nel.3nava mabopaTopHOi
pobotu Nel.

12

3-4

OnpauroBaHHs JIeKLiiHOro Marepiainy. [ligroroska o aadoparopHoi Ta

npakTHyHoi poboTn Ne2. CaMocTiiiHe onpalnoBaHHsS TEOPETUYHOIO MaTepiaiy.

CamocriiiHa poboTa Haj 1abopaTopHOIO poboToto Ne2.31a4a 1abopaTopHOi
pobotu Ne2

12

5-6

OnpauroBaHHs JIeKLiiHOro Marepiainy. [ligroroska o aadoparopHoi Ta

npakTU4IHO1 po6oTu Ne3. CamocTiliHe OnpaIfoBaHHs TEOPETUIHOTO MaTepiay.

Cawmocriiina po6oTa HaJ 1abopaTopHOIo poboToro Ne3.3nada tsabopaTopHoi
pobotu Ne3

12

7-8

OrnparroBanHs JIeKITiitHOT0 MaTepiany. [liqroToBka g0 1abopaTopHoi Ta

npakTU4IHO1 po6oTH Ne4. CamocTiliHe ONpaIfoBaHHs TEOPETUIHOTO MaTepiay.

Cawmocriiina po6oTa HaJ 1abopaTopHOI0 poboToro Ne4.3nada mabopaTopHoi
pobotu Ned

18

9-10

OmparroBanHs JIeKITiitHOro MaTepiany. [liqroToBka 1o labopaTopHoi Ta

npakTHyHoi poboTn NeS. CaMocTiiiHe onpalnioBaHHs TEOPETUYHOIO MaTepiaiy.

CamocriiiHa poboTa Haj 1abopaTopHOIo poboToto Ne5.31a4a tabopaTopHOT
pobotu Ne5

18

11-12

OnpauroBaHHs JIeKLiiHOro Marepiainy. [ligroroska o nadoparopHoi Ta

npakTHyHoi poboTn Ne6. CaMocTiiiHe onpanoBaHHs TEOPETUYHOIO MaTepiaiy.

CamocriiiHa poboTa Haj 1abopaTopHOIO poboToto Ne6.31a4a 1abopaTopHOi
pobotu Ne6

18

13-14

OnpauroBaHHs JIeKLiiHOro Marepiainy. [ligroroska o nadoparopHoi Ta

npakTU4IHO1 po6oTu Ne7. CamocTiliHe ONpaIfoBaHHs TEOPETUIHOTO MaTepiay.

Cawmocriiina po6oTa HaJ 1abopaTopHOI0 poboToro No7.3nada sabopaTopHoi
pobotu Ne7

18

15-16

OmparroBanHs JIeKITiitHOr0 MaTepiany. [liqroToBka 1o labopaTopHoi Ta

npakTU4IHO1 po6oTu Ne§. CamocTiliHe OnpaIfoBaHHs TEOPETUIHOTO MaTepiay.

Cawmocriiina po6oTa HaJ 1abopaTopHOI0 poboToro Ne§.3nada mabopaTopHoi
pobotu Ne§

12

17-18

OnpauroBaHHs JIeKLiiHOro Marepiany. CaMocTiiiHe onpantoBaHHs
TEOPETHYHOT0 Martepiany. 3na4ya gadopatopHoi podotu Ne§. ITinroroka 10
ICIIUTY

12

Paszom

132

Ipumitka. Koncynprariiii 3 caMOCTiifHOT pOOOTH CTYJCHTIB IPOBOAATHCS 3TiAHO Tpadika.

3.METOJ HABYAHHA

[Iporniec HaBUaHHS 3 JAUCHMIUIIHM TPYHTYEThCS HAa BHKOPUCTaHHI TPAJAUIIHHHUX Ta CyYaCHHX
MeToniB. 30KpeMa, JICKIIii Ta MPAKTUYHI 3aHATTS MPOBOASTHCS B OCHOBHOMY CIIOBECHUMHU METOJaMH, a
nmabopaTtopHi poOOTH MPOBOAATHCA B JTaboparopisx Kadeapu i MalOTh Ha MeTi HaOyTTs CTyAeHTaMu
HaABHUYOK 3 pOSB,H3aHHSI IMMPpaKTUYHUX 3aBAaHb.




4. OHIHIOBAHHS PE3YJIBTATIB HABYAHHSA CTYAEHTIB Y CEMECTPI

[ToTouHuil KOHTPOJIb 3AIMCHIOETHCS MiJ Yac JIEKUIHHUX,IPAKTUYHUX Ta JJAOOPAaTOPHUX 3aHATH, a
TAaKO)X y [JHI TPOBEACHHS KOHTPOJBHUX 3aXOJliB, BCTAHOBJICHMX pPOOOYMM IUIAHOM JUCHMILTIHH.
CemMecTpoBUl KOHTPOJIb MPOBOAUTHCS y (opMi icnuty. Ilpyu 1poMy mpu BUBEAEHHI OCTATOYHOI OLIIHKH
BPAXOBYIOThCS PE3YJIbTATU MOTOYHOTO KOHTPOJt0. CTyAEHT, K1 HaOpaB MO3UTUBHUIN CepeHbO3BaKEHUI
0aJt 3a OTOYHY poOOTY 1 HE 371aB MiJICYMKOBUN KOHTPOJIbHUMN 3axij (ICIIUT), BBAKAETHCS HEBCTUTAIOUUM.

[Iporiec oniHOBaHHS MATOTOBJICHOCTI CTYICHTa MOYKHA PO3JIUIMTH HA TaKi €Taru:
-repeBipKa 3HaHb 1 pO3yMiHHA (Hi3UYHOI CyTi iHpOpMAaLiitHOTO MiHIMYMY 3 KypCY;
-BMIHHSI BAKOPHCTATH LI€H MiHIMYM JIJIsl BUPIIIICHHS MPAKTUYHUX 3aBJIaHb;
-TBOPYO IMPOHUKHYTH B 3MICT iH(POpPMAILIii i BMITH i pO3MUPHUTH, TOOTO 100aBUTH HOBI 3HAHHSI.
BusHauanpbHUM KpHUTEpiEM MO3UTUBHOI OIIHKK 3HAaHBb € iH(popMamiiHui piBeHb. CTyIEHT MOBUHEH
HE JIMILE TaM'ATaTH Ta BiITBOPUTH 3ayueHe, a BMITH TBOPUYO OCMHCIUTH MOBHUHN 00CST iHpOpMAILii.
[Tepmwmii eTan omiHIOBaHHS HANpaBJICHUN Ha BU3HAYCHHS 3HaHb iH(OpMAIIHHOTO MiHIMyMY. SIKIIO
CTYAICHT TBEPJIO 3aCBOIB BU3HAYCHY HAaBYAIHHHUM IUIAHOM CyMy (hOpMabHUX 3HaHb, TO II€ O3HAYAE, IO BiH
BMIi€ BUKOPHUCTATH iX MPH BUPIIICHH] Pi3HUX MUTAHb MPH BUKOHAHHI J1a00PaTOPHUX 1 MPAaKTUYHKMX 3a]1a4.

Ominky ,,BinMiHHO”, 3a mKkanow ECTS — A (nuB. Illkany omiHOK), OTpUMY€E CTYIEHT 3a TNIMOOKE i
MOBHE OIAHYBaHHS 3MICTy HABUYaJbHOI'O Marepially, B SIKOMY BiH JIETKO OpPIEHTYETHCS, MOHATIHHOIO
amapary, 3a yMIiHHS 3B’S3yBaTH TE€OPIIO 3 MPAKTUKOIO, BUPINIYBATH MPAKTUYHI 3aBJaHHS, BUCJIOBIIOBATH 1
OoOTpyHTOBYBATH CBOi Cy/UKeHHs. BigmiHnHa orliHKa nepeadavae rpaMOTHHM, JIOTTYHHA BUKIIAT BIATOBIAL (SIK
B YCHIiH, TaK 1 B MUCbMOBI# (opMi), IKICHE 30BHIIIHE OOPMIICHHS.

Ouinky ,,100pe”, 3a mkaigoro ECTS — B, oTpumye cTylneHT 3a NMOBHE 3aCBO€HHS HaBYAILHOTO
Mmarepialy, BOJIOJIHHS TOHATIHHMM amapaTroM, OpI€EHTYBaHHS B BHBYEHOMY MaTepiani, CBioMe
BUKOPHUCTAHHS 3HaHb JUIsl BUPIIIEHHS] MPAKTUYHUX 3aBJlaHb, TPAaMOTHHUM BUKJIAJ BIJIMOBIAL, aie y 3MICTI 1
¢dbopMi BIAMOBIJI Majlu MicCle OKpeMi HETOYHOCTI (TMOXMOKM), HEUITKI (OpPMYJIIOBaHHS 3aKOHOMIpHOCTEH
Toi1o. BiAnoBiap cTyqeHTa NoBUHHA Oy 1yBaTUCh Ha OCHOBI CAMOCTIITHOIO MHUCJICHHS.

Ominky ,,100pe”, 3a mkanoio ECTS — C, orpumye cTyeHT 3a MpaBUIIbHY BiMOBiIb 3 TBOMa-TpboMa
CYTTEBUMHU IIOMUJIKAMH.

Ominku "3am0BiIRHO", 3a mKanow ECTS — D, 3aciyroBye cTyeHT, SIKMil BUSBUB 3HAHHS OCHOBHOTO
HaBYAIBHO-TIPOTPAaMHOI0 MaTepiaixy B 00Cs3i, HEOOXiTHOMY JJs MOJANBIIOT0 HABYaHHSA Ta MPAKTHYHOL
JISUTBHOCTI 32 Tpodecie€ro, IO CIPaBIAETbCS 3 BHUKOHAHHSAM MPAKTUYHUX 3aBIaHb, Ieper0adyeHux
mporpamoro. Sk mpaBmIto, BIAMOBiAE CTyACHTa OYAYEThCS Ha PIBHI PEHPOJYKTHBHOIO MHUCICHHS, CTYACHT
c1abo 3HAa€ CTPYKTYPY Kypey, JOIYCKae MOMHIKH y BiNOBil. Baraethes mpu BiAMOBIAI Ha BUIO3MIHEHE
3alUTaHHA, Pa3oM 3 TUM CTYJEHT BOJIOJI€ 3HAHHSIMH, IO JTO3BOJSIOTH HOMY IiJ KEPIBHUIITBOM BHKJIaJaua
YCYHYTH HETOYHOCTI Y BIJIOBIII.

Owinkn "sazmoBinbHO", 3a mKanoro ECTS -E, sacmyroBye cTymeHT 3a HEMOBHE ONaHyBaHHs
POTPaMHOTO MaTepiaiy, aje OTpI/IMaHl 3HaHHS 1 HA0YTI MPaKTHUYHI HABHUYKH .

Ominka ,,He3a10BUIbHO”, 32 mKanolo ECTS — FX, BuCTaBIsA€ThCS, KOMU CTYICHT Ma€ pO3pi3HEHi,
Oe3CHCTeMHI 3HAaHHS, HE BMI€ BWIUIATH TOJIOBHE 1 JPYropsiaHe, JIOTTYCKA€THCS TTOMHIIOK Y BU3HAYCHHI1
TMOHSATH, TEPEKPYdIye iX 3MICT, XaOTHYHO 1 HEBIICBHEHO BHKIIAJa€ MaTeplan HE MOJKE BHKOPHCTOBYBATH
3HAaHHS TIPH BI/Ip1H_I€HH1 NPaKTUYHUX 3aBJaHb. SIK mpaBwiio, OILiHKAa "HE3aJOBUIBHO" BHCTABISIETHCS
CTYACHTY, IKHI HE MOKE MPOJOBKUTH HAaBYaHHS 0e3 JOAaTKOBUX 3HAHB 3 KypCy.

Ominka ,,He3a70BiIbHO”, 3a mKano ECTS — F, BUcTaBs€ThCS CTYICHTY 3a IOBHE HE3HAHHS 1 HEPO3yMiHHS
HaBYAJIBHOTO MaTepiaxy abo BiZIMOBY BiJ BiIMOBII 1 mepenOavae MOBTOPHE HABUAHHS CTYJICHTA 3

JIUCLIUILIIHHA.



Ha ocHOBI pe3ynbpTaTiB KOHTPOJIIO 1 HOro aHaji3y BUKJIA/Na4 yJOCKOHAIIIOE KypC JIEKIIiH, 3BepTal0dH
0COOJIMBY yBary Ha Ti PO3JUIH, YM TEMH, 3 SKUX OyJIO HAHOUIbIIIE HETOYHHMX BiJIMOBIJEH, 1110 CBITYUTH MPO
METOJMYHI YW 1HIII HENOJIKW TMPU BHUCBITICHHI BKa3aHUX TeM abo po3niimiB. Yacrime KOPUCTYeThCS
LTIOCTpAaTUBHUM (PO3/IaTKOBHUM) MarepiajioM, 100 BHAUIMTHA OUIbIIEe Yacy Ha TOSCHEHHS BAXKKUX JUIS
PO3yMIHHSI 1 CIPUIHATTSI PO3/ALTIB TUCITUILIIHH.

AHAJIOTIYHO BHOCSTBHCS KOPEKTHBH B METOJMYHI IOCIOHUKH 3 JaOOPATOPHOTO MPAKTHKYMY
IpY BUKOHaHHI Ja0OpaTOPHHUX POOIT Ta iX 3aXUCTi. 3 I[i€r0 METOIO Ha Kadenpi BUAaHi HEOOXiTHI METOANYHI
BKa3IBKM Ta pPEKOMCEHJAIi 3 Ja0OopaTOpPHOTO MPAKTHKYMY, SIKUMH CTYICHTH 000X (opM HaBUaHHS
3a0e3redeHi MOBHICTIO.

KosxHuii Bua poOOTH OLIHIOETHCS 32 YOTHPUOAIBHOW IIKanow. [lizcyMKoBa OImiHKA 3 JUCIUILIIHU
BHCTABJISIETHCS SIK CepeHbOApU(PMETHYHA 32 1Ba ceMmecTpr. CeMecTpoBa IMiICyMKOBA OI[iIHKA BU3HAYAETHCS
K CepeIHbO3BaKEHa 3 YCiX BHIIB poOIT. Baroi koedillieHTH 3MIHIOIOTBCS 3aJIEKHO BIJ CTPYKTYPH
JUCITUTLTIHU 1 BXKJIMBOCTI OKpEMUX ii BHJIIB POOIT .

CTpyKTypyBaHHS IUCHUILITIHU 32 BUIAMHU POOIT i OLiHIOBAHHSA Pe3yJIbTATIB HABYAHHA
CTY/JEHTIB y ceMecTpi 3a BATOBUMH Koe(illiecHTaMu

Dopma
AynuTtopHa poboTa CEMEeCTpPOBOro
KOHTPOJIO
[pyauii cemecmp
iCIIUT
JlabopatopHi podoTu Ne: Kontposbhi poboTu
1] 2[]3]4] 5 |6]7 8
BK": 0,3 0,3 0.4

Jlis mepexoay BiJ BITYU3HSHOI OINIHKKA 10 OmiHKK 3a mkanoro ECTS HeoOxigHO 3HaiiTH
cepeiHboapu(METUYHY OLIHKY 3a BITYM3HSAHOIO UIKAJIOK, MOMHOXXHUTH 1 Ha BIANOBIIHUNA BaroBUi
KOe(IIieHT 1, JOAABIIH BCi CKIIAIOB1, OTPUMAaEMO CyMy OauiB, siKi BU3Ha4aTh KOHKpeTHY ouinky ECTS.

ChiBBifHOIIEHHSA BiTYH3HAHOI LIKAJIM OLIHIOBAHHA i miKkaau oniHoBanug €EKTC

Oninka | IartepBanbHa . .
CKTC kana Ganis BitunsHsHa ominka
A 4755 00 5 Biominno — rnu6oke 1 NOBHE ONaHYBaHHS HABYAJIBHOTO MaTepiaty i
! ' BUSIBJICHHS BIJIMTOBITHUX YMIHb Ta HABUKIB
B 495 474 4 /Jlobpe — TOBHE 3HAHHSA HABYAJBHOIO MaTepialy 3 KUIbKOMa
' ’ HE3HAYHUMU [TOMUIIKAMH
c 375.4 24 4 /Jloope — B 3aranbHOMYy NpaBWJIbHA BIJAINOBIIb 3 JABOMa-TpbOMa
' ’ CYTTEBMMH IOMUJIKAMH
D 395374 3 3a006inbHo — HETIOBHE OIAHYBAHHS TMPOTPAMHOTO Marepiaily, aie
! ' JIOCTATHE JIJIs IPAKTUYHOI JISTTHHOCTI 32 TPOQECIEI0
E 3.00-3.24 3 3a0o06inbno — HEeNMOBHE ONAHYBAaHHS MPOTPAMHOrO MaTtepiany, II0
' ' 3aJI0BOJIbHSIE€ MIHIMAJIbHI KpUTEPIi OI[IHIOBAHHS
EX 2 00-2.99 2 He3aoo6inbno — 6e3CUCTEMHICTh OJIEp)KaHUX 3HAHb 1 HEMOXKJIUBICTh
' ’ IPOIOBKUTH HaBYaHHs 0€3 JI0JJaTKOBUX 3HAHb 3 IUCIUILTIHU
= 0.00-1.99 9 He3aoosinbno — HEOOX1THA cepiio3HA MTOAAIbIIIA POOOTa 1 TOBTOPHE
! ' BUBYEHHS QUCIUILIIHU

[Ipn BuUKIamaHHI JUCIUIUTIHM BUKOPHCTOBYIOTHCS TaKi BHUIM HABYAIBHUX 3aHATh, SIK JICKITIi,
nabopaTopHi poOOTH, THAMBITYyaIbHE KOHCYJIbTYBAaHHS 1 KEPIBHUIITBO CAMOCTIMHOIO POOOTOIO CTYNIEHTA, B
T.4. 32 IHAUBITyaTbHUM 3aBIAHHSIM.



[Ipu ormiHIOBaHHI 3HaHB CTYACHTIB BUKOPUCTOBYIOTHCS Pi3HI 3aCO0M KOHTPOJIIO, 30KpeMa: JOMYCK 10
BUKOHAHHS JIa0OpaTOpHOi poOOTH 3IHCHIOETHCS HA ii MOYATKy YCHUM OINMUTYBAHHSM KOXKHOTO CTYJ/ICHTA,
3aCBOEHHSI TEOPETUYHOTO Marepiajdy NEepeBIpSETbCS TECTOBUM KOHTPOJIEM; SIKICTh BUKOHAHHS, HAOYTTS
TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABUYOK MEPEBIPSETHCS HUIIXOM 3aXUCTY KOKHOI JabopaTtopHoi poOoTH
Ta IHIUBIAYAIILHOTO 3aBJIaHHS 3T1JHO 3 POOOYNM IIAHOM.

OmiHka, siKa BHCTAaBIIIETHCS 3a JAOOpATOpPHE 3aHATTS, CKIAJAEThCS 3 TAaKUX CJIEMEHTIB: yCHE
ONUTYBAaHHS CTYJCHTIB IEpel JOMYyCKOM JI0 BHKOHAHHS JIaOOpAaTOpHOi pOOOTH; 3HAHHS TEOPETUUHOTO
MaTtepiany 3 TeMH; SKiCTb OQOpMIICHHS MPOTOKOJY 1 rpadidyHOl YaCTUHH; BMIHHS CTYJIEHTa OOIPYHTYBaTH
NPUKRHATI KOHCTPYKTHUBHI PIICHHS; CBOEYACHUN 3aXHCT JIAOOPATOPHOI POOOTH.

[IpomymieHe 3 TMOBaXHOI NPUYMHHA JIAOOPATOPHE 3aHSATTA CTYACHT IIOBHHEH BIINpAIIOBAaTH B
nabopaTtopisx kadeapu y BCTAaHOBJICHUW BUKJIaIaueM TEPMiH.

5. MIMTAHHA 111 CAMOKOHTPOJIIO CTYJAEHTIB

1.Berym, npenmer dizuxu. JocsraeHnst Qi3uKH i 11 3B’ 30K 3 IHIIUMHU HaAyKaMHu

2. KinemaTHKa 1MocTynajsHOTo pyxy MarepianbHoi Touku. [Lnsx ta nepemimensst. I1IBUAKICTh Ta IPUCKOPEHHSI.

3. TanrenniansHe Ta HOpMaJIbHE IPUCKOPEHHS. [I0BHE MPUCKOPEHHS.

4. Kinematnka ob6eproBoro pyxy. Kyt moBopory, KyToBa IIBUJIKICTh Ta KyTOBE IPUCKOPEHHSI.

5.JlnHaMika MOCTYMOBOTO PyXy. 3aKOHH AWHAMIKH ITOCTYIIAIEHOTO PYX.

6.3aK0H 30€pexeHHsI IMITYJIbCY 3aMKHYTOI CUCTEMHU.

7.Cunu Teprs.

8.Enepris i pobota. Kinernuna enepris. [loreHuiansHa eHepris.

9. Mowmenr Iuepmii. Buin ¢popmymu mis MomeHTy iHepIii ogqHopigHoro mutinapa. Teopema Illteitaepa.

10 .KineTtuuHa eHepris Tijia, o 00epTaeThCs.

11.OcHOBHE piBHSIHHS IWHAMIKH 00€PTOBOBOTO PYXY.

12. MoMeHT iMIyIbCy. 3aKOH 30epeKeHHsI MOMEHTY IMIYJIbCY B 3aMKHYTI# cuctemi. ['ipockomnu.

13. TepMonuHaMIYHIA 1 MOJEKYIAPHO-KIHETUIHUH CITIOCOON BHWBUCHHS MOJICKYJISIPHUX CUCTeM. [30TepMiuHmiA mpoIiec.
14. I306apu4Huii Ta i30X0pu4yHK npoueck. 3akoH JlanbToHa.

15.Pigusauans Knanefipona ta MenneneeBa-Kianeiipona. @izndyanii 3MiCT yHiBepCalIbHOI Ta30BO1 MOCTIHHOI.
16.Ilepmmii 3ak0H TEPMOAMHAMIKH 1 1Or0 3aCTOCYBaHHS J10 130MPOIIECIB.

17.Aniabatianuii mponec. Pisusuus [Tyacona.

18.BuBiZi OCHOBHOTO PiBHSHHS MOJIEKYJISIPHO-KIHETUYHOT TEOPii.

19.BHYTpINIHS €Hepris ieadbHOTo ra3y.

20. Yucno creneHiB BiTbHOCTI. MOJIEKYIISIPHO-KIHETUYHA TEOPisl TEIUIOEMHOCTI 1/1€aJIbHOTO Tazy.

21. PiBastaHs Maiiepa, xoedinient [TyacoHa Ta Horo 3amic 4epe3 YMCIIO CTEIeHIB BiTbHOCTI.

22.Kpyrogi nporecu. Po6oTa npu KpyroBux mporecax.

23.1uxn Kapno. K.x.1. nukny Kapho.

24 JIpyruii 3aKOH TepMOINHAMIKH.

25. Enextpuunuii 3apsiji. 3akoH 30epexeHHs eNeKTpuIHOro 3apsiy. Cuiia B3aeMoii Mi>k TOUKOBUMH €JIEKTPUYHUMHU 3apsiIaMu.
3akon KynoHa.

26. CunoBa  XapaKTEPUCTHKA €IEKTPOCTATUIHOTO MOJS (HAIPYKEHICTh eNeKTPOCTATUYHOTO MOJIs) Ta MPUHIUI 11
CYTIEPITO3MIIii.

27.I1oTik BEKTOpa HANPYKEHOCTI eJIeKTpocTaTu4HOro moiisi. Teopema

Ocrporpazncekoro-I'ayca 11  NOTOKY BEKTOpPa  HAaIPY>KEHOCTI €JIEKTPOCTATHYHOTO TOJIS Yepe3 3aMKHYTY MOBEPXHIO.
28. Bukopucrannsi teopemu Octporpajacbkoro-I'ayca Juiss 0O4YHCIIEHHS HANPYXEHOCTI eJIEKTPOCTATHYHOTO MOJIS.
29.Po6oTa 110 nepeMinieHHIo 3apsiLy B €JIeKTPUIHOMY TOJTI.

30. IMoteHItian i pi3HUIT TOTEHITIATIB.

31. Llupkymsmiss BeKTOpa HaNpPYy>KEHOCTI eJIeKTpOCTaTHYHOro mois. [loTeHmianpHuil XapakTep eneKTpOCTaTHIHOTO HOJIS.
32. 3B'130K CHIIOBO] i €HEPTeTUYHOI XapaKTEePUCTHUK EIEKTPHUIHOTO OIS,

33. Enexrpuyna emHicTh. KoHgeHCaTopu. €MHICTH IUIOCKOTO KOHIEHCATOPA.

34. 3'erHaHHSA KOHICHCATOPIB.

35. Eneprist cucreMu 3apsikKeHUX Tid. EHepris 3apsaKeHoro KOHAEHCcaTopa.

36. 'ycTrHA eHeprii eeKTPOCTATUIHOTO MOJIA.

37. Ioctiiiauii enexTpudaHnii ctpyM. Enexrpopyiiina cuna. Hanpyra i pisHUIS NOTEHIIamiB.

38. 3akon Owma i 3akoH [[xoymns-JleHna B qudepeHmianbHii 1 iHTerpanpHiit popmax.

39.3'enHaHHA oMOpiB (MOCIIIOBHE 1 MapajelbHe 3'€JHAHHS MPOBITHUKIB).

40.3axonu Kipxroda i iX 3acTocyBaHHS.

41. MarsitHe moJie, MarHiTHa iHAyKisA. 3akoH bio-CaBapa-Jlamaca.

42. Ilpuknangu 3actocyBaHHs 3akoHy bio-Capapa-Jlamnaca.

43. Cuna Amnepa. Cuna Jlopenua.

44. Pyx 3apsipkeHUX YaCTHHOK B MarHiTHOMY TIOJTI.

45. MarHiTHUH MOMEHT BUTKA 3 CTPYMOM.

46. IToTik BEeKTOpa MarHiTHOT 1HYKIIii.

47. Pobora 110 nepeMilieHHIO IPOBiHMKA 1 KOHTYPY 13 CTPYMOM B MarHiTHOMY HOJII.

48. EnextpomarnitHa iHaykiis. 3akon @apanes i mpasmio Jlenna. Jlocmin Jlenna.



49. Enepris cucreMu IPOBIAHUKIB 13 cTpyMoM. EHeprist marniTHoro nosst. O6’eMHa I'ycTHHA €Heprii MarHiTHOTO MOJISL.
50. SIBuie B3a€MOIHIYKITii, B3aEMOIHAYKTUBHICTh. TpaHchopMaTopH.

51. MexaHiuHi rapMOHIYHI KOJIMBaHHS.

52. EnekTpuuHu# KOJMBALHUN KOHTYP.

53. I'apmoHiunuii ocumsarop. [pyxunHuil, Gi3ndHUHi 1 MaTeMaTHYHUI MasTHUKH.

54. Eneprist rapMOHIYHHAX KOJWBAHb.

55. CxnagaHHsi TapMOHIYHUX KOJIMBaHb OJTHAKOBOTO HAIPSIMKY 1 OTHAKOBOI YacTOTH.

56. CkiagasHHs B3a€MOIEPIICHANKYISIPHUX KOJIMBAHb OJHAKOBOI YaCTOTH.

57. 3aTyxaioui KOIUBaHHS.

58.BumyieHi konuBaHHs. Pe3oHaHc.

59. PiBasgnHS Oirydoi xBmti. JloBKWHA XBUIII 1 XBHIIHOBE YUCIIO.

60. YTBOpeHHs cTos401 XBUJIi. PIBHSHHS cTOSUOT XBHIII 1 HOT0 aHai3.

61. InTepdepentis citna. Korepentricts. Po3paxyHok iHTephepeHmiiiHol KapTHHU Bix 2-X KOTEPEHTHHUX HKEPEII.
62. INpunnun INoiirenca-dpenens. Meron 300 @penens. [IpsMoiHIHHICTE MOMMPEHHS CBITIIA.

63. Ipuponne i momsapu3oBane cBitio. [lomsipusanis cBiTia npu BigomBanHi. 3akoH bproctepa.

64. 3akxoH Maitoca.

65. TerutoBe BUNPOMiHIOBaHHA. AOCOIIOTHO YopHE Tino. 3akoH Kipxroda.

66. 3akon Credana-bombiimMana.

67. 3akoH BiHa [T TETIIOBOTO BHIIPOMiHIOBaHHS.

68. ®otoedekt. Bunu portoedekry. PiBusnusa EliHInTeHA 17151 30BHIMIHBOTO (OTOCHEKTY.

69. Tuck cBitia. Jocnigu Jlebenena.

70. Edext KommnToHa.

71. Mopnemni atoma. Jocmign Pesepdopnaa.

72. Iloctynatu bopa.

73. T'inoTe3a i popmyma JIyi ne bpoitnsa. CriBBigHOmEHH HeBU3HaueHocTei [ elizenOepra.

74. XBunboBa (QyHKLIA 1 11 CTAaTUCTUYHUI 3MICT. BlacTHBOCTI XBHIIbOBOT PyHKIIII.

75. 3aranpre piBHsHHA Llpeninarepa i piasaHSA Llpeniarepa g cTamioHapHUX CTaHIB.

76. ATom BoJHIO B KBaHTOBIH MexaHili. KBaHToBi uncna. CepianbHi 3aKOHOMIPHOCTI BUIIPOMIHIOBaHHS aTOMa BOIHIO.
77. Po3moin eNeKTPOHIB 110 CHEPTeTHIHHX PiBHAX B 30HaX. BaneHTHa 30Ha. 30Ha MpoBiAHOCTI. 3a00pOHEHA 30HA.
78. Meranu (IIpOBIAHUKH), TIEEKTPUKHU 1 HAIBIIPOBIIHUKH 3 TOUKU 30pY 30HHOI TEOpii TBEPAUX Ti.

79. BriacHa mpoBiAHICTH HATIIBIPOBITHUKIB.

80. JloMiIIKOBI HamiBIIPOBITHUKH N-THITY 1 p-TUIy. JlOMILIIKOBa MPOBIAHICTH HAMIBIPOBIAHUKIB.

81. KoHrakT HamiBpoBigHHUKa N-TUMY 1 p-THITy. HamiBIpoBiTHUKOBHI TiO.

82. 3apsn, po3mipu Ta Maca siipa. bynosa siapa. Jledekt macu i eHepris 3B’ 3Ky sizpa.

83. PanmioakTHBHICTH. 3aKOH pafioaKTHBHOTO PO3Maay. AKTHBHICTh pa/lioaKTHBHOTO CJIEMEHTY.

84. a—p-iy BUIPOMiHIOBaHHs. SiepHi peaxiii.

6. METOAUYHE 3ABE3IIEYEHHSA
1. MeronnuHi BKa3iBKHU 171 T1abopaTopHux poOiT. Y.-1/T'ononxka B.M., Koctummna I'.I., Tkauyk A.B..-
XMmenpHunpku: XHY, 2014.-60c.
2. MeronnyHi BKa3iBKuU a7 nabopatopHux poOit. Y.-2/T'onomxka B.M., €promenko O.1., Koctumuna I'.1.-
XMmenpauIbKUN: XHY, 2015.-42c¢.
3. MeroauuHi BKa3iBKH U1 1abopaTopHux poOiT. Y.-3/€promenko O.1., Denyna M.B.-XMenbHUIIBKUI:
XHY, 2016.-58c.
4. MetoanyHi BKa3iBKU A5 1JaboparopHux pooOit. U.-4/Hosikosa B.B., panak 3.T.-Xmensauupkuit: TYTI,
2012-63c.
5. ®@i3uka. [TpakTkyM 3 po3B'sI3yBaHHA 33aj]au Ta TECTOBUX 3aBJaHb (PO3UIN: MEXaHiKa. MOJIEKYJIsIpHA
¢i13uka 1 TepmoauHamika Ta maruetusMm)/ B.M. rononxkka, O.1. €Epomenxo, M.B. denyna.-XMenbHUIBKUNA:
XHY, 2017.-44c.
6. ®13uka. [IpakTuky™m 3 po3B'sI3yBaHHS 33724 Ta TECTOBUX 3aBJaHb (PO3/1IH: KOJIMBAHHS Ta XBUII1, ONTHKA,
KBaHTOBO-ONTHYHI SIBUIA, KBAHTOBA MEXaHiKa, saepHa ¢izuka)/ A.B. Tkauyk, [.B. 'yna.-XMenbHUIIBKUI:
XHY, 2018.-60c.



7. PEKOMEH/IOBAHA JIITEPATYPA
1. Tomnonxka B.M., Ipo3noBcekuii B.b., Koctummna I'.I. ®@i3uka. Kypc nekmiin. Xmenpaunpkuii: XHY,
2012.531c.
2. Serway, R.A., Vuille, C. and Hughes, J. (2018) College Physics, Eleventh Edition, Vol. 2, 499.
3. Meroauuni BKa3iBku i JabopaTopHux pooit. Y.-1/Tonomxkka B.M., Koctummna I'.1., Tkauyk A.B..-
XMmenpHuIbkUN: XHY, 2014.-60c.
4. 3auexk I, Jlonarunacekwuii 1., {y6enst C. Di3uka i KOMITIOTepHI TeXHOJIOT11. JIbBIBChKA MOITE3XHIKA,
2019.
5. Metoau4Hi BKa3iBKH 1715 JlabopaTopHUX poOiT. U.-2/Tonorkka B.M., €promenko O.1., Koctumuna
I'.1.-Xmensaunupkuii: XHY, 2015.-42c¢.
6. MeroauuHi BKa3iBku 1 JabopatopHux pooit. Y.-3/€ppomenko O.1., Dexyna M.B.-XMenbHUIBKHIA:
XHY, 2016.-58c.
7. MeronuuHi BKa3iBKu 1151 mabopatopaux poOit. Y.-4/Hosikosa B.B., JIpanak 3.T.-XMenbHUIIBKHUI:
TVII, 2012-63c.
8.  ®@izuka. [IpakTuKy™m 3 po3B'sI3yBaHHS 33124 Ta TECTOBHX 3aBAaHb (PO3/LIN: MEXaHiKa. MOJIEKYJIsIpHA
¢i3uka i TepmoauHamika ta Maraetusm)/ B.M. IN'omonxka, O.1. €ppromenko, M.B. ®enyna.-XMenbHALIBKAN:
XHY, 2017.-44c.
9. ®izuxka. [IpakTukym 3 po3B'si3yBaHHS 3a7a4 Ta TECTOBUX 3aBJaHb (PO3I1IH: KOJTUBAHHS Ta XBUII,
OIITHKA, KBAHTOBO-OIITHYHI SIBUINA, KBAHTOBA MEXaHika, simepHa ¢izuka)/ A.B. Tkauyk, [.B. I'yna.-
XMmenpHUIBKUH: XHY, 2018.-60c.

10. ®i3uka s yHiBEpCcUTETIB MigpydHuK 3 ¢izuku: Sdnra i @pigmana (Addison Wesley Logman Inc.),
1516 crop. /3aTBepaykeHO MiHICTEPCTBOM OCBITH 1 HAYKH YKpaiHU SIK MiIPYYHUK IS CTYACHTIB BUILUX
HaBYaJIbHUX 3aKjajiB (J1UcT MiHicTepcTBa OCBITH 1 Hayku Ykpainu Big Nol/11-3155). Pexum nocrymy:
https://nautilus.com.ua/download/brief physics.pdf

11. TMomimyxk A. I1. ®i3uka. KonmuBanns 1 xBwii: HaBd. mocioHuk / A. I1. ITommyx,I1. I. YUepnera, b. ®.
Jlaxin; 3a 3ar. pen. npod. A. I1. [Tommyka. — Bua.3-€., Bunp. i non. — K. : HAY, 2017. — 220 c.

12. ®izuka. Mexanika. MonekyssipHa i3uka i TepMoanHamika: HaB4.moci0. / A. I'. boBtpyk, 1O. T.
I'epacumenko, O. B I'pinskina [Ta iH.];3a 3ar. pex. npod. A. I1. [Tommyka. — K. : HAY, 2017. — 416 c.

8. IHd)OPMAHIfIHI PECYPCH
1.MonysbpHe cepenoBuIie JUId HaBYaHHs (PO3MillieH] yci HeoOXiIHI MaTepiaau 3 AUCUHUILIIHKU, B TOMY YHCJIi TECTOBI
3aBJIaHHS U1 IOTOYHOrO Ta CEMECTPOBOrO KOHTPOJIIO 3HAHB ).
2.EnextponHa 0i0nioTexa yHIBEpCHTETY.



	Чиста сторінка



