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Po6oua nporpama 3 pizuxu

(Ha3Ba AUCLHUMITIHK)

JUIs CTYAEHTIB 3a crewianpHocTsMu: 113  O6uucaroBanbHMIA iHTesekT, 122
Komm'torepri  Haykw, 126 Indopmariiiini _cuctemn  Ta  TexHojorii, 141
EnexrpoeHepreTuka, eleKTpOTeXHika Ta eJieKTpoMexaHika, 151 ABToMaTH3alls Ta

KOMIT IOTepHO-iHTerpOBaHi _ TexHoJioril, 152 Metposoria 12  iHQOpMaUiiiHO

BUMIpIOBaJIbHA TexHika, 153 Mikpo- Ta HaHOCHCTEMHA TexHika, 173 Asionixa. 272
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Ta OCBiTHiMU nporpamamu:  CHCTEMHU aBTOHOMHOI _HaBiraiii _Ta _aJalTMRHOIO
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YIIPaBJIiHHSA B €HEPreTHIIi.
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. Onuc HaBYAIBLHOI TUMCHUILIIHHA

KinbkicTs MOgymiB — 2

Kinpxicth 3MiCTOBHUX
MOAYJIB — 2

[HnuBiAyanbpHE 3aBIaHHS
Hemae
(Ha3Ba)

3arajbHa KijdbKICTh TOMUH

—-56/120

KinbKiCTh THIKHEBHX
TOJIUH 7Sl ACHHOT opMU
HaBYaHHA:

ayIuTOpHUX — 3,5
CaMOCTIHHOT poboTH
cTyneHnra — 4

opMarliiini TexHosaorii, 14 ExekTpuyna
imkeHepis, 15  ABromarusauis  Ta
npwianoOy-aysands, 17 Enekrponika Ta

TeJeKoMYHikaitii, 27 TpaHcropr.
(udp i HaliMEeHyBaHHS)

CrneniajJbHOCTI:
113 OOuuncioBaJILHUKA _iHTENIEKT, 122
Komm'rorepui Hayku, 126 Indopmariiini
cucteMu Tta TtexHousorii, 141 Enexrpo-
EHEepreTHKa, EINEeKTPOTEXHIKa Ta eIeKTPO-
MexaHika, 151  ABroMarmsaiis  Ta
KOMII'FOTEPHO-IHTErpOBaHi  TEXHOJIOTII,
152  Merposoris Ta _iH(pOpMaLiHHO
BUMIpIOBaJIbHA TexHika, 153 Mikpo- Ta
HAHOCUCTEMHA TexHika, 173 Asionika,

272 ABialliiHuii TPAHCIIOPT
(koz i HaliMeHyBaHHS)

OcgiTHi nporpamu:
CucTteMy  aBTOHOMHOI _ HaBirarii Ta
aJalTUBHOTO  YNPABJIIHHS  JIITAIEHUX
amapariB, I[HTeIEKTyaabHI TPaHCIOPTHI
cucreMu , [HykeHepis MOOLIBHUX JIoAaT-
KiB, MiKpo- Ta HAHOCHCTEMHA TEXHiKa,
IIpuknagna mareMatnka, Komm'roTepu-

. ["anmy3b 3HaHb, CHIELIATBHICTD, XapakTepucTHKa
HarnimenyBanHs . . R .
OKA3HIKA OCBITHS PpOrpama, piBEHb HABYaJIbHOI AUCUUILIIHU
BUIIO1 OCBITH (Oenna ¢hopma nasuanms)
I'any3si 3HaHb:
o . O06oB’s3K0Ba
Kinbkicts kpenutiB — 5 | 11_Marematuka ta cratucruka, 12 In-

HaBuajabuuii pik

2022/2023

Cemectp

2-i

Jlexuii”

32 roauHu

IIpakTHYHi, ceMiHAPCHKI"

16 ronuua

JlaGopaTopHi’

32 roguH

Camocriiina po6oTa

3auis  00poOku iHdopMalii Ta ymnpas-

ainust, Posnomineni indopmaritiiiai cuc-

TemMu,  SIKicTh,  craHmapru3aiis  Ta
ceprudikamis, KoM roTepHo-iHTErpO-

64 roguun

Bua koHTpOJIIO

BaHE VIIPABJIIHHS B €HEPIETHII.
(HaliMeHyBaHH1)

PiBens BHIIOI OCBIiTH:

nepmmi (0akajaaBpcbKHid)

MonaynbHUN KOHTPOJIb,
3aJiK

CriBBiAHOIIEHHSI KITBKOCTI TOJUH ayAUTOPHUX 3aHATH 0 CAaMOCTIHHOT pOOOTH CTaHOBUTD:

56/64.

* .
AynuTtopHe HaBaHTaXEHHS MO)Xe OyTH 3MEHIIeHe a0o 30UIbllIEeHE Ha OAHY TOJIUHY

3aJICKHO Bi,[[ PO3KIIaly 3aHATDh.




2. MeTa T2 3aBIaHHA HABYAJLHOI JUCHMILIIHA

Merta BuBYeHHsI: (OpPMyBaHHS Yy CTYACHTIB OCHOB TEOPETUYHOI MiATOTOBKH B 0OIACTi
¢Gi3uKkK Ta HaJaHHA CTYJCHTaM HABHUYOK IPABMIIBHOTO PO3YMIHHS MEX 3aCTOCYBaHHS (i3WIHHX
MOHSTh, 3aKOHIB Ta TEOpPiH, 110 JAO3BOJIUTH MaillOyTHIM mporpamictaM 30pi€HTYBaTHCh B MOTOIII
HAyKOBOi Ta TexHiIuHOi iH(opmarii, (opMyBaHHS y HHX HAYKOBOTO MIpKyBaHHS 1 IIMPOKOTO
CBITOTJISIAY AJIS PO3B’sI3aHHS PI3HOMAHITHUX 3a/1a4 Y IPAaKTHYHIN AiSUTBHOCTI 32 (haxoMm.

3aBnanHsi: GopmyBaHHS y MaiOyTHIX ¢axiBIliB 1HXEHEPIl MporpaMHOro 3a0e3TNeueHHS
NPaKTUYHUX HABUYOK 3aCTOCYBAaHHS (DI3MYHMX 3aKOHIB Ta TEOpid A PO3B’A3aHHS 3a4ay, IO
BUHHKAIOTh Y TPOeciitHii qiSTbHOCTI.

3riiHO 3 BUMOTaMH OCBITHBO-TIpO(eciiiHOi mporpaMu 3100yBadiB BHUIIOI OCBITH MOBHHHI
JOCSTTH TAKMX KOMIETEHTHOCTEI:

3KO01. 3gaTHICTh 10 aOCTPAKTHOTO MUCIICHHS, aHAIII3Y Ta CHHTE3Y.

3K02. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYAIIiSX.

3K05. 3naTHICTh BUUTHUCS 1 OBOJIOAIBATH CYYaCHUMHU 3HAHHSAMHU.

3K06. 3naTHICTH 10 MONIYKY, 00OpOOJIeHHS Ta aHANI3y iH(POpMAIIIT 3 Pi3HUX IHKEPEIL.

®KO08. 3pmatHicTh 3acTOCOBYBaTH (yHAAMEHTANbHI 1 MUKAUCUWIUTIHAPHI 3HAHHA IS

YCIIITHOTO PO3B’sI3aHHS 3aB/IaHb 1HXKEHEPIi MPOrpaMHOTO 3a0€3MeUCHHS.

®KO09. 3paTHICTh OIIHIOBAaTH 1 BpPaxOBYBAaTH EKOHOMIYHi, COIliaibHI, TEXHOJIOTiUHI Ta

eKOJIOT1YHI YMHHUKH, 10 BIUIMBAIOTH Ha cepy npodeciiHoi AisTbHOCTI.

®K14. 3naTHICTD 0 aNTOPUTMIYHOTO Ta JIOTTYHOTO MHUCIICHHS.

IIporpamHui pe3yJbTaTu HABYAHHS:

[TPHO1. AmnamizyBaTu, WiJeclpsSMOBaHO IIyKaTH 1 OOMpaTd HEOOXiAHI AJis BHUPIMICHHS

npodeciiHuX 3aBlaHb 1HQOpPMALIHO-IOBIIHUKOBI pPECypcHd 1 3HAaHHA 3 YypaxXyBaHHSIM

Cy4YacCHUX JOCSTHEHb HAYKH 1 TEXHIKH.

[TPHOS. 3matu 1 3acTOCOBYBAaTH BIJINOBIJHI MaTeMaTU4YHI TOHSTTS, METOAM TOMEHHOTO,

CHUCTEMHOTO 1 00’€KTHO-OPIEHTOBAHOTO aHali3y Ta MAaTEeMaTHYHOTO MOJCIIOBAaHHS s

PO3pOOKH MPOrPaMHOTO 3a0€3MeUCHHS.

[TPH10. [IpoBoauTu mepeAnpoeKkTHE OOCTEKEHHS MPEAMETHOI 00JacTi, CUCTEMHUHN aHami3

00’€KTa MPOEKTyBaHHS.

MikaucuMIUIIHAPHI 3B SI3KH: QuCUMIUTiIHI Tepenyioth Kypeu «Jlimilina anreGpa Ta
aHaJIITHYHA TEOMETPIs».

3. IlporpaMa HaBYAJbHOI JUCHUILIIHU

3micToBHUIT MoayJab 1. MexaHika, MoJieKyJisipHa ¢i3uka Ta TepMoauHaAMiKa

TEMA 1. Mexaniuanii pyx. Kinemartuka Ta auHamika martepiajbHOI TOYKH. [MHamika
NMOCTYNAJbHOI0 PyXy a0COJI0THO TBEPAOIO Tija.

MexaHiuHul pyX K Haimpocrtima ¢gopMa pyxy MaTepii. YSBIEHHS MpO BIACTUBOCTI
MPOCTOPY Ta Yacy, IO MOKIAJeH] 10 OCHOBHU KilacuuHOi MexaHiku. Pi3u4yHi MoJeni: MarepiaibHa
TOUYKa, aOCONIOTHO TBEpAE TLIO Ta CyLUIbHE cepenoBHile. KiHeMaTHuHI XapaKTEPUCTUKH PYXY
TOYKU: pajlyC-BEKTOp, WIBUAKICTb Ta NPUCKOPEHHS SK IOXiJHI pajailyca-BeKTOpa 3a YacoM.
HopmanpHe 1 TaHreHuianbHe NpUCKOpeHHs. Pajalyc KpuUBHMHHU TpaekTopii. 3agaul KIHEMATHUKH 1
OCHOBHI METOJIH X pO3B‘S3KY.



JluHamika mMatepiajJbHOi TOUYKH 1 aOCOJIFOTHO TBEPJOTrO Tijla. 30BHILIHI Ta BHYTPILIHI CHIIH.
Hpyruii 3axoH HeioToHa B yHiBepcanbHil Ta qudepenmianbHii Gopmax. OCHOBHA 3a/1a4a JHHAMIKA
Ta MPUHIMIIOBA cxema ii po3B‘aA3Ky. LleHTp Mac MexaHIYHOI cMCTEMH Ta 3aKOH Horo pyxy. 3akoH
30epeKeHHS IMITYyJIbCY K (DYHIAMEHTAIBHUN 3aKOH MPUPOAM, IO BUILUIMBAE 3 OJHOPITHOCTI
poCTopy.

TEMA 2. KinemaTuka Ta 1TMHaAMiKa 00epTajabHOI0 PyXy Tijia.

Enementn kiHeMaTHKM OOEPTATBHOTO pPyXy aOCOJNIOTHO TBEPJAOTO Tijda: BEKTOPH
€JIEMEHTAPHOI0 KyTa IMOBOPOTY, KyTOBOI IMIBUJIKOCTICTI Ta KyTOBOTO IMPUCKOPEHHs. 3B'SI30K MOMIXK
JTHIMHAMU Ta KyTOBUMH HIBHIKOCTSIMH M TPUCKOPEHHSMHU TOYOK Tijla. MOMEHT CHJIM BiTHOCHO
HEpyXOMOT TOYKH. MOMEHT CHJIM BITHOCHO OCl 00epTaHHs. MOMEHT iMIyJIbCcy MaTepiajibHOi TOUKU
TiJla BIIHOCHO HEpyXomoi Touku. OCHOBHE PIBHSHHS JHMHAMIKH OOCPTOBOTO PyXy TBEpPAOIrO Tija
BITHOCHO HepyxoMoi oci. MoMeHTH iHepmii Tin mpocToi Gopmu (KiJbIS, AUCKY Ta CTPHXKEHS).
Teopema Illteitnepa. Pobora ipu obeproBomy pyci. KiHeTnuna eHepris Tiia, Mo o0epTaeThes, Ta
TiNa, 0 KOTUTbCA. 3aKOH 30€peKeHHs MOMEHTY IMITyJIbCY Ta HMOTo 3B'A30K 3 130TPOMHICTIO
poCTOpYy.

TEMA 3. MexaHiuHa eHeprisi, podoTa Ta noTy:KHicTh. [loTeHIiaJbHI CHJI0OBI MOJIA.

Enepris sk yHiBepcasibHa Mipa pi3HOMaHITHUX (opMm pyxy ¥ B3aemomii matepii. Pobora
3MiHHOI cwiM 1 11 BHpa3 uepe3 KpuBosiHIHHUHI iHTerpan. Iloryxkuicts. Kinetnuna enepris
MEXaHIYHOI CHUCTEMHU Ta ii 3B'SI30K 3 POOOTOIO 30BHINIHIX Ta BHYTpimHIX cui. [lome, sk dopma
Mmatepii, 1o 3abesneuye cwioBi B3aemoxii. [loreHmianbHi cunoBi mons. KoHcepBatuBHI Ta
HEKOHCEpPBATUBHI CHJIM. YMOBa TNOTEHINATBHOCTI CHJIOBOTO Tons. [loTeHmianpHa eHEpris
MaTepiaibHOl TOUKH Yy 30BHIIIHROMY CHJIOBOMY TIOJI 1 3B'SI30K €HEPIii 3 CUIIONO, KA Ji€ Ha MaTepiajibHy
TOUKy 3 OOKy mojs. [loTeHIianbHa eHepris CUCTeMHU TUI. 3aKOH 30€peKEHHS MEXaHIYHOI €Heprii.
Jucunariis eneprii. 3akoH 30epexeHHs] Heprii, IK IPOsBICHHS OJHOPITHOCTI Yacy.

TEMA 4. MexaHiuyHi KOJMBAHHA Ta XBUWII y NPYKHUX cepelOBUIIIAX.

KonmuBaneHuit  pyx  Touku. ['apMoHiuHI  MexaHIuHI  KojguBaHHsi.  KinemarnuHi
XapaKTePUCTUKU TApPMOHIYHHUX KOJHMBaHb. J[ogaBaHHS TapMOHIYHHUX KOJHMBAHb OJTHOTO HATPSMKY.
[Ipyxunnanii, (i3uuyHUld Ta MaTeMaTUYHUNA MasATHHKW. JludepeHrianpbHe pIiBHSHHA BUIBHUX
He3aTyXalouuX KOJIMBaHb 1 HOro po3B's30k. EHeprist rapMOHIYHUX KOJTUBaHb.

Judepeniiaabae piBHSIHHS 3aTyXalOUUX KOJMBaHB 1 oro po3s's30k. KoedimieHT 3aTyXaHHs.
Jlorapudmiunuii nekpeMeHT 3atyxaHHsa /ludepeHiianbHe piBHSIHHSI BUMYIICHUX KOJIMBaHb 1 HOTO
po3B's130K. AMIUTITYa Ta pa3a BUMYIIIEHUX KOJMBaHb. MeXaHIYHUI pe30HaHC.

XBUIBOBI Tpoliecd. MexaHi3M YTBOPEHHS MEXaHIYHHMX XBWJIb B MPY)KHHUX CEpEIOBHIIAX.
[TozmoBxkHI Ta monepedyHi xBwii. PiBHsSHHS Olkydoi XBuii. /[oBKWHA XBWJII Ta XBUJIBOBE YHCIIO.
XBuiboBe piBHAHHA. Pa30Ba MIBUIKICTh XBUJIb. | yCTHHA IOTOKY €HEpTii XBHIII.

TEMA 5. MoJiekyJsipHO-KiHETHYHA Teopisi i1eaJbHOI0 ra3sy.

Tennoswuii pyx. Po3moain [neansauii ra3. Tuck rasy ¢ TOYKH 30py MOJICKYJISIPHO-KIHETUYHOT
Teopii. ['0J0BHE piBHAHHS MOJEKYJSPHO-KIHETHUHOI Teopii iieanbHOro raszy. Posmonin MakcBena
MOJICKYJI 3a aOCOMIOTHHUMH 3HaueHHsAMH mmBuAKOCTI. Jlocmin Ilrepna. ImoBipHa, cepenHs
apudMeTHYHa Ta CEpeIHbOKBAJPATHYHA IIBHJKOCTI TEIJIOBOTO PyXy Mouiekys. CepenHe YHCIO
3ITKHEHb Ta CepeaHs JOBXKHMHA BIUIRHOTO TMpoOiry wmoiekys. CepemHsi KIHETHYHA CHEPris
MOCTYHNAJIBHOTO PYXy MOJEKyJl. MONeKyIIpHO-KIHETUYHE TIIYMA4YeHHS TEPMOJIMHAMIYHOI
teMriepatypu. KiTbKiCTh CTyNIEHIB BIJILHOCTI MOJICKYJIH. 3aKOH PIBHOMIPHOTO PO3IMOTY €Heprii 3a
CTYNEHSIMM BUIBHOCTI MOJeKyd. bapomerpuuna ¢opmyna. Posnomin bonbsimana - posmofin
MOJIEKYJI Y TIOTCHIIAJIbHOMY TTOJTi



TEMA 6. [lepunii Ta 1pyruii 3aKkoHH TepMOANHAMIKH.

Tepmoaunamiuna cucreMa. PiBHOBakHMII cTaH cucteMu. PiBHOBaxxHHX mporec. Pobora
CHUCTEMHU Ta KIJIBKICTh TEIUIOTH. BHyTpimHs eHepris cuctemu. [lepmmii 3ak0OH TEPMOIHMHAMIKH.
BuxopuctanHs mnepmioro 3akoHy TEpMOJMHAMIKM B aHali3l 130MpOLECIB B 1€aIbHOTO Tasy.
TerutoeMHICTh. 3aJICKHICTh TEIUIOEMHOCTI iJISaJIBHOTO ra3y Bia THiry mporecy. @opmyna Maepa.
O6opotHi Ta HeobopoTHi mpouecu. Komnosuit mpouec (muki). TemnaoBi ABUTYHH Ta XOJOAMIBHI
mvammay, iXx KKJ. Hukn Kapro, KK/ mukmy. pyruit 3akoH TepmoauHamiku. HepiBHICTH
Knaysiyca. 3BeneHa kinpkicTe TemaoTd. EnTpomis. Entpomis imeanbHoro rasy. CraTHCTUYHE
TIIyMaueHHs JPyTOTo 3aKOHY TEPMOJANHAMIKH.

TEMA 7. EnekTpocTaTu4He 1oJie y BaKyymi.

3aKkoH 30epeKeHHS ENeKTPUYHOTO 3apsny. Enextpuune mone. IlpuHmum cymeprosuiii
noniB. OCHOBHI XapaKTEPUCTHKU E€JIEKTPOCTATHYHOTO TIONS - HAMpPYXKEHICTh Ta TOTEHIlial.
HanpysxeHicTh SIK TpaZi€eHT MOTeHIiany. Po3paxyHKH eNeKTPOCTaTUYHUX TIONIB 32 METOJOM
cynepnosuttii. [Tone gunoss. IloTik BekTOpa HampyXeHOCT1 eleKkTpuyHoro mois. Teopema [Mayca
JUISL  €JIEKTPOCTATUYHOTO TOJISI Y BakyyMi. 3acToCyBaHHS TeopeMu [ayca miis poO3paxyHKY
€JIEKTPOCTaTHUHUX T0J1iB. OCHOBHA 3aj[a4a eJIEKTPOCTATHKH 1 cXeMa ii pO3B*s3KYy.

TEMA 8. llocTiiiHnii eJIeKTPUYHHUIA CTPYM.

[TocTiitHMIA €IeKTPUYHUI CTPYM SIK SIBUILE MEPEHOCY. XapaKTEePUCTUKH Ta YMOBH iCHYBaHHS
ctpymy. 3akonu Oma ta [[xoyns-Jlenma B audepenmianpHiid ¢popmi. 3akoH OMa B iHTErpalibHIN
¢dopmi. PizHuns noteHuianis, eIeKTpopyLIiiiHa cuia, cnaja Hanpyru. 3akoH Oma Juist HeOAHOPIHOT
JinsHKY KoJia. PosramyskeHi enekrpuyHi koia. [IpaBuia Kipxroda.

Monyas 2

3MmicToBHHI MoayJab 2. EjdekTpoaunamika. Ontuka. EJ1eMeHTH KBAaHTOBOI MeXaHiKH

TEMA 9. MarHiTHe moJie eJIeKTPUH4YHOI0 CTPyMy.

Marsuitae nose. Jlisi MarHiTHOTO TMOJIs Ha MPOBITHUK 31 CTPYMOM, 3aKOH AMriepa. MarHiTHa
iHaykuis. 3akoH MarHiTHe mosie enekTpuuHoro crpymy. 3akoH bio-CaBapa-Jlammaca Tta iforo
BUKOPUCTAHHS [UJI1 PO3pPaxyHKIB MAarHITHUX TIOJiB. MarHiTHUA MOMEHT BHUTKAa 31 CTPyMOM.
MarniTHa B3a€MO/1is CTPYMIB.

TEMA 10. Pyx 3apsiaskeHMX YACTHHOK Y MATHITHOMY MOJIi.

Cuna Jlopenma. Pyx 3apspkeHHX 4YacTHHOK Y MarHiTHOMY Ioji. BU3Ha4eHHS MUTOMOTO
3apsy 4acTHHOK. Mac-cnektpoMetpid. Ilpuniun nii JiHIMHUX Ta HUKITIYHUX MPUCKOPIOBAYiB
3apskeHnx 4dacTuHOK. [lukmorpon. CunxpotpoH. Cunxpodazorpon. Edexr Xoma. PyxmusicTsb
3apsaiB. MI'Jl - renepaTop. MarueTpos.

TEMA 11. SIBuiie eJieKTPOMArHiTHOI iHTYKIil.

Marnitouii  notik. Teopema I'ayca ams BekTopa MarHiTHOiI I1HAYKINi. SBume
eJIeKTpOMAarHiTHOI iHAyKuii (mocmign dapanes). 3aKOH €IeKTPOMArHiTHOI 1HAYKII Ta OTPUMAaHHS
Horo 13 3akoHy 30epexkeHHs eHeprii. IlpaBuno Jlenma. SIBumie camoinmykiii. [HIYKTHBHICTB.
Enepris cucremu npoBiHUKIB 31 cTpyMoM. O0'eMHa T'yCTHHA €HEprii MarHiTHOTO TOJIS.

TEMA 12. MarHiTHe moJie y pe4oBuHi. MarneTuku
MarniTHe mone y pedoBuHi. Mikpo- Ta MakpocTpyMu. MarHiTHi MOMEHTH aToMmiB. ['ipomarHiTHe
BigHOEeHHa. CriH.
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Hamarniuenicte. Teopema mpo IHUPKYJAIiI0 HamarHideHocTi. HampyskeHicTh MarHiTHOTO TOJIS.
Teopema npo MUPKYIISII0 HAPY>KEHOCTI MAarHITHOTO TTOJIS.

Bunu marnerukiB. MarHiTHa CHPHUHHSTIUBICTE PEUOBHMHU Ta 11 3al€XKHICTh BiJ TEMIIEpaTypH.
MarsiTHa IPOHUKHICTh CEPEIOBUILA.

CunbHi MarHeTHkH: ¢epo-, ¢epi- Ta aHTipepomarHeTuku. KpuBa HamarHidyBaHHs. MarHiTHUN
ricrepesuc. Jlomenu. Touku Kropi i Heens. CriiHoBa mpupoja CHIILHOTO MarHETH3MY.

TEMA 13. Intep¢epenuis i nndpakuis cBitia.

Intrepdepenttist cBiTia. MOHOXpPOMATUYHICTh T4 KOT€PEHTHICTh CBITIOBHX XBWIIb. MeToau
OJIEp’)KaHHA KOTEPEHTHUX JDKEpeN CBITJIa. YMOBU TIJACWICHHS Ta OCJIA0JIEHHS IHTEHCHUBHOCTI
CBITJIOBUX XBWIb Npu iHTepdepeHuii. OnTuyHa IOBXKHHA XOoAay. Po3paxyHOK iHTepdepeHLiiHOl
KapTUHHM BiJI IBOX KOTEPEHTHHX JHKEPETL.

Hudpakmis ceitna. [Ipunnun [roiireHca-®Openens. [IpsmoniHiliHe MNOMMPEHHS CBiTIA.
Merton 308 @penens. Panuyc 300 @penens. Judpakiis OpeHens Ha KPyrjioMy OTBOpI Ta JUCKY.
Hudpakiis @paynrodepa Ha minuHi Ta gudpakuidHux rparax. Judpakiis peHTTeHIBCbKUX
npomeHiB. opmyna Bynbsda-bpera.

TEMA 14. TenioBe BUNIPOMIHIOBAHHS.

TermoBe BunpoMiHiOBaHHS. EHepreTrHyHa CBITHICTH Ta CIIEKTpajibHA T'yCTHHA €HEPTETUIHOL
cBiTHOCTI. [lornmuHanpHa 3MaTHICTE TiIa. AGCOMIOTHO YopHE Tino. 3akoH Kipxroda ans TerioBoro
BunpomiHtoBaHHsA. 3akoH Credana — bonbivana. Po3moain eHeprii y CHeKTpi BHIPOMIHIOBAHHS
a0COJIFOTHO YOPHOTO Tija. 3aKOHH 3MIILIEHHS 1 BUPOMiHIOBaHHA BiHa.

KBanToBa rimoreza ta ¢opmyna Ilmanka. Orpumanns 3akoHiB Ctedana — bonpiimana ta Bina 3
dopmynu [Tnanka. @i3uuHI OCHOBU ONTUYHOI MipOMETPii.

TEMA 15. KBaHTOBi BJ1aCTHBOCTI CBiTJIA.

3oBHimHIN poroedekT Ta Horo 3akoHn. ®oronu. PiBHsHHa EifHIITEHHA 111 30BHIIIHBOTO
doroedexry. Maca Ta immynsc (otona. Tuck cBitna. Jocmiau JleGeneBa. Kopmyckymspue Tta
XBUJILOBE TOSCHEHHS TUCKYy cBitina. Edext Kommrona Ta ioro teopisa. JlialeKTHYHA €IHICTH
KOPITYCKYJISIPHUX Ta XBHJIbOBUX BIIACTUBOCTEH €JIEKTPOMATHITHOTO BUIIPOMIHIOBAHHS.

TEMA 16. EsleMeHTH KBAaHTOBOI MeXaHIKH.

INinore3a nme bpoitnsa. Jludpakiiis enexkTpoHiB, MPOTOHIB Ta HEUTpoHIB. KopmyckymnspHo-
XBWJIBOBUU [yalli3M 4YacTUHOK. CIiBBIIHOIICHHS HEBU3HAYCHOCTEH SK MPOSIB KOPIYCKYISIPHO-
XBUJILOBOTO JIyali3My MIKpPOCBITY. XBWJIbOBa ()YHKIS Ta ii CTaTUCTUYHE TIyMadeHHs. PiBHAHHS
HIpeninrepa. CrauioHapHuii ctan. YacTuHKa y OJHOBUMIpHINA MOTeHUianbHIA sMi. KBaHTyBaHHS
€HepTii YaCTUHKH.

MoayabHUH KOHTPOJIb



4. CTpyKTYpa HABYAJIbHOI AMCHUILIIHU

Kinekicts roguna

Ha3Ba 3MiCTOBHOIO MOJYJIs 1 TEM VYcboro VY tomy unci
1 c n1a0. Cc.p.
1 2 3 4 5 6
Moayas 1

3microBHmii MoayJb 1. EsekrpomardiTae noJjie. EjleKTpoMardiTHi XsuJi.

Tema 1. Mexaniunuii pyx. Kine- 12 2 2 2 6
MaTHKa Ta JUHAMIKa MaTepialib-
HO1 TOYKH. J[MHAMIKa MOCTyHalb-
HOT'0O pyXy a0COJIFOTHO TBEPAOIO
TiJIA.
Tema 2. KinemaTuka Ta JuUHaAMIKa 6 2 - 2 2
00epTanbHOro pyxy Tijaa.
Tema 3. MexaHiuHa eHepris, 16 2 4 2 8
pobota Ta motyxHicTh. [loTeH-
laJIbH1 CUJIOBI MOJIS..
Tema 4. MexaHI4HI KOJIUBAaHHS Ta 10 2 - 2 6
XBWJI1 Y IPY>KHUX CEPETOBUILAX.
Tema 5. MonekynsipHO-KIHETHYHA 8 2 1 - 5
TEOPisl 1/1eaTbHOTO razy
Tema 6. Ilepmuii Ta npyruii 8 2 1 - 5
3aKOHU TEPMOJIUHAMIKH.
Tema 7. Enextpocratuyuse noiie y 14 2 4 2 6
BaKyyMi
Tewma 8. IlocTiiHMI €NEKTPUUHUI 10 2 2 2 4
CTPYM.
MoayjbHH KOHTPOJIb - - - - -
Pa3om 3a 3micTOBHUM MoJyieM | 60 16 8 8 32
MoayJs 2

3micToBHuii Moayas 2. EjnekTpoaunnaMika. EjjeMeHTH KBAHTOBOI MEXaHIKM.
TEMA 9. MaruitHe mnoje 6 2 - - 4
€JIEKTPUYHOTO CTPYMY.
Tema 10. Pyx 3apsmxeHux
YaCTUHOK Yy MAarHiTHOMY IOJIi.
Tema 11. SIBuIie enexkTpomMartit- 8 2 - 2 4
HOT 1HTYKIIII.
TEMA 12. MaruiTHe 1mone y 8 2 - 2 4
pe4yoBHHI. MarHeTHKHU.
Tema 13. Iatepdepenmis i 8 2 - 2 4




nudpakiiis cBiTia.
TEMA 14. Terutose 6 2 - - 4
BUIIPOMIHIOBAHHSI.
Tema 15. KBaHTOB1 BJIaCTUBOCTI 6 2 - - 4
CBITJIA.
Tema 16. EnemMeHTH KBaHTOBO1 8 2 4 2 8
MEXaHIK!
Moay/jibHHII KOHTPOJIb - - - - -
Pa3oM 3a 3MICTOBHUM MOJyJieM 2 60 16 10 10 34
Ycnoro roaiun 120 32 16 16 64
InuBigyanbHE 3aBIaHHS - - - - -
Ycboro rogun 120 32 16 16 64
5. Temu ceMiHAPCHKHMX 3aHATH
He nmepenbaueno.
6. Temu npakKTUYHUX 3aHATH
He nepenbaueno.
Ne Kinbkicts
i Hasa Temu -
1 | Mexaniuauii pyx. Kinemaruka Ta JuHaMika MaTepiaibHO TOUKH. 2
JlnnaMika moCTynajabHOTO PyXy a0COJFOTHO TBEPJIOTO Tija.
2 | MexaHI4yH1 KOJIMBaHHS Ta XBUJI Y IPYKHUX CEPEIOBHUILAX 2
3 | MosekynsapHO-KiHETUYHA TeOpis iI€aIbHOTO Ta3y. 2
4 | KoauBaHHS it XBUIIL. 2
5 | EnekTpocTaTuyHe MOJIe Y BAKyYMi.. 2
6 | [locTiiHMI eNeKTPUIHUHN CTPYM. 2
7 | MarziTHe nojie eNeKTPUYHOTO CTpyMy. PyX 3apspkeHHX YaCTUHOK Y 2
MarHiTHOMY IIOJIi.
8 | Iurepdepentis i qudpaxiiis cBiTia. 2
Pazom 16
7. Temu 1a00paTOPHUX 3aAHATH
Ne Kinbkictb
i HazBa temn S
Mexanika
1 [leHTpanbHUM OPYKHUN yAAP KYJIb.
2 | BuBueHHs HENPY>XKHBOTO 3ITKHEHHS TiJ.
3 | [lepeBipka OCHOBHOTO 3aKOHY IUHAMIKH OOEpPTaJIbHOTO pyXy 3a
JIOTIOMOT0F0 XpecTonoioHoro Mmastauka Q6epOeka.
4 | IlepeBipka 3aKkoHY 30€peKeHHs €HEeprii Ta BU3HAYCHHS MOMEHTY
iHepii Tijia 3a JONOMOT o0 MasgsTHUKAa MakcBera.
5 | BuMip MoMeHTY iHepii Baia i CHIJIM TepPTs B OTIOPI.
6 | BusHaueHHs MOMEHTY iHepIii TBEpJAOro Tila 3a METOJIOM

KPYTHUJILHUX KOJIMBAHb.
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7 BuBueHHs 3aleKHOCTI MOMEHTY iHepuii Tilia Bil TMOJOXEHHsS oOci
o0epTaHHsI.

8 | Bumip MoMeHTY iHepiii KoJieca 32 METOAOM KOJIMBAHb.

9 BuzHaueHHs IIBHUAKOCTI Kyjdal 3a JIONIOMOTOK  OaJiCTHYHOTO
MasiTHUKA.

10 | Bu3HnaueHHsI MPUCKOPEHHS CWJIM TsDKIHHS 32 JOMOMOTO0 (hi3MIHOTO
MasiTHUKA.

11 | 3racaroui KpyTUIIbHI KOJMBAaHHS Ta X 3aKOHOMIPHOCTI.

12 | BuMip mIBHAKOCTI 3BYKY B IOBITpi 32 METOJOM CTOSIYMUX XBHJIb.

13 | Bumip mBHAKOCTI 3BYKY B MOBITPi 32 METOAOM 3MillleHHS (a3.

14 | BuB4eHHs CTOSYHMX XBHIIb B TOPH30HTAIBHIN CTPYHI.

15 | Bu3HayeHHs MIBUIKOCTI 3BYKY B METaJlax 3a METOJIOM CTOSTYMX XBHJIb

B npunaai Kynara.

3 naHoro nepeniky OyJie HaJaHo oJHa JadopaTopHa poboTa

MouJiekyJsipHa ¢i3uka i TepMoauHaAMiKa

16 | Busnauenns koedimienta nudysii moBiTps.

17 | BusHaueHHs KoeillieHTa BHYTPIIIHBOTO TEPTS TMOBITPS 3
JIOTIOMOT 010 KalJIIPHOTO BICKO3UMETpA.

18 | BusHadueHnHs koedimieHTa BHYTPIIIHBOTO TEPTS PIAMHU 32 METOAOM
Crokca.

19 | BusHauenHs koedimieHTa B'I3KOCTI  PIAUHH 3  JOMOMOTOIO
KaMuJIIpHOTO BiICKO3UMETpA.

20 | BuzHaueHHs BITHONIICHHS MOJSIPHUX TEIUIOEMHOCTEH [JISi TOBITPS
Merogom Knemana-/le3opma.

21 | BuzHaueHHs WIBUJAKOCTI 3BYKYy ¥ BIJHONICHHS  MOJISIPHUX

TEINIOEMHOCTEH JJIsL HOBiTpSI MCTOAOM CTOAYMX 3BYKOBUX XBHJIb.

3 maHoro nepeniky Oyae HagaHo ofHa JlabopaTtopHa poboTa

EaexkTpuka i MarneTusm

22 | JlocnipKeHHS eJIeKTPOCTaTUYHOTO MOJIsi METOI0OM MOJIETIOBAHHS.

23 | BuBYCHHS €IEKTPUYHUX BIACTUBOCTEH CETHETOCIEKTPHUKIB.

24 | Bu3HayeHHs €JEKTPUYHOI €MHOCTI KOHJEHCAaTopa 3a JOMOMOTOI0
OaJIICTUYHOTO TaJTbBAHOMETPA.

25 | BuBueHHs npouecy 3apsiiki ¥ po3psKd KOHAEHCATOPA.

26 | PosmmpenHs MeX BUMIpIOBaHHS MIKpOAMIIEpMETpa.

27 | Bu3HayeHHs NUTOMOTIO €JIEKTPUYHOIO OMOPY MPOBITHHKA.

28 | Buznauenns EPC mxepena mocTiiHOro cTpyMy KOMIIEHCALlIHHUM
METOJIOM.

29 | BuzHaueHHs poOOTH BUXOAY €JIEKTPOHIB 13 METaa.

30 | BusHaueHHs KoedimieHTa BTOPUHHOI €JIEKTPOHHOI eMicii.

31 | Bu3HauyeHHsI IUTOMOIO 3apsay €IEKTpOHa 38 METOAOM MarHeTpoHa.

32 | BuBuenns edekry Xoina.

33 | BuBYeHHsT MarHiTHOrO TIIOJIA COJICHOIAa  BU3HAUEHHS MAarHiTHOI
CTaJIOI.

34 | BuBYeHHs MarHiTHOTO MOJISI COJICHOIIa i CHCTEMH JIBOX COJICHOIIB.

35 | BuB4eHHs MarHiTHOro noss 3a MmetogoM Ctonerosa.

36 | BuBYeHHs 3aKOHY €JIEKTPOMArHiTHOI IHAYKIIi.

37 | BuzHaueHHs KyTa MAarHiTHOTO Haxwiy 3a JOIOMOIOI0 3E€MHOTO
1HyKTOpA.

38 | BumiproBaHHs 3MiHHOTO CTPYMY 3a JIOTIOMOT0I0 1osicy PoroBchkoro.
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39 | BuBueHHs sBHIIA CAMOIHIYKIIIi.
40 | BusHaueHHs iHIYKTHBHOCTI COJICHOI/IA.
41 | BuBueHHs MarHiTHUX BJIaCTUBOCTE ()ePOMATHETHKIB.
42 | BuBYEHHS €NEKTPUYHUX KOJMBaHb 3a JIONMOMOIOI0 EJIEKTPOHHOIO
ocuunorpada.
43 | 3racaroui eIeKTPUYHI KOJWBAHHS.
44 | BuBueHHs BUMYIIEHUX €IIEKTPUYHHUX KOJUBAHb.
45 | BuBueHHs 3aKOHY pPO3MOBCIO[KEHHSI €JNEeKTPOMAarHiTHUX XBHWJIb B
CepeIOBHUINAX, SIKi € IPOBITHUKAMH.
3 naHoro nepesiky OyJie HaJaHo IIiCTh JJaOOpaTOpHHUX poOiT 12
XBWIHOBA | KBAHTOBA ONTHKA

46 | BusHaueHHS TOKa3HMKAa 3aJlOMJCHHSA CKJIa iHTepepeHIiitHIM
METOJIOM
47 | BusHaueHHs JOBXHMHU XBWJII JIA3€PHOTO BUIIPOMIHIOBaHHA 3a
JIOTIOMOTOr0  iHTepdepeHInii CBiT/Ia, MO0 MPOWIIIO Kpi3h OimpuzmMy
Dpenens
48 | BusHaueHHS JOBXXHHH XBHJII JJA3€PHOTO

BUIIPOMIHIOBaHHS 3a JOMOMOro0 iHTepdepeHuii cBiTiaa Bix IBOX
LIJINH
49 | BuBuenns mudpakuii @paynrodepa Ha mIiIHHI
50 | Buuenns mudpakuii @paynrodepa
Ha OJHIM 1 ABOX LIIIMHAX
51 | BuzHaueHHs  JOBXHMHM  CBITJIOBOI ~ XBWJII 32  JIOIOMOIOIO
T(pakifHUX IpaT, ONTUYHO]I JIABH 1 JBOX IIIIMH
52 | MocnimpkeHHs sBHIIA MOJIIpU3alii cBiTIa
53 | BusHaueHHsT KOHIIEHTpaIllii I[yKpy B PO3YMHI 3a JIONMOMOTOIO
LyKpoMeTpa
54 | BuBueHHS CHeKTpajgpbHOTO Tpmwianxy YM-2 1 BU3HAYEHHS WOTO
OCHOBHHX XapaKTEPUCTHK
55 | Bu3HaueHHs MOKa3HMKA 3aJJOMJICHHS MPO30PHUX TBEPAUX TiMd 1 PiIUH
56 | Busnauenns cranoi Credana — bonapiimana
57 | BuBueHHs sBHIA 30BHIIIHBOTO (HOTO-ehEKTy
58 | JlocaimKeHHs CrieKTpa BOAHIO
59 | BumipioBaHHs IIMPHHU 3a00pOHEHOI 30HM HAMIBIPOBITHUKA
60 | BumiproBaHHS BOJIbT-aMIIEPHOT XapaKTEPUCTHKU (BAX)
HaIiBIPOBIIHUKOBOTO J10/1a 1 BU3HAYCHHS HOTO XapaKTEPUCTUK
61 | BuBuenns poboru poroonopis
62 | BusznauenHs uncia ABoraapo 3a J0IMOMOIOI0 PEHTI€HOCTPYKTYPHOTO
BUMIPIOBAHHS CTaJI0i KPUCTAIIYHUX IpaT
63 | BukopuctaHHs ~ €JEKTpOHOrpaM Ui  BHU3HAUEHHS  CTaJol
KpPUCTAJIUYHUX IpaT

3 naHoro nepeniky Oyae HagaHo I’ ATh Ja00paTOpHI poOOTH 10
Pa3zom 40
IIpumirka:

[Ipu mpoBeneHH1 abopaTOpPHUX 3aHATH OyJe BHKOHAHO 15 mabopaTtopHUX
po6iT (30 roaun), 1 BcTynHe 3aHATTA (2 TOAWHM), 8 TMiACYMKOBUX 3aHATH (16 TOIUH):
BCHOT0 48 rouH.
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8. Camocriiina pobdora

[TigroroBka /10 JICKIii; BAKOHAHHS JOMAITHIX 3aBJaHb (PO3B’s3aHHS 3a/1a4) Ta MiATOTOBKA

0 TPAKTUYHUX POOIT; MIArOTOBKA 3BITIB 0 J1TaOOpaTOpHUX pPOOIT; MIATOTOBKA BiIMOBiACH Ha
KOHTPOJIBHI 3alMTaHHS 110 J1a00paTOpHUX pPOOIT; MiArOTOBKA 0 MOAYJIBHHX Ta CEMECTPOBHX
KOHTPOJIB.

N —

9. InauBiaya bHi 3aBJaHHSA

He nepen6aueno.

10. MeToau HAaBYAHHSA
BuBdeHHs1 TeopeTHUHOTO MaTepiaty Mij 9ac JEKIii 1 caMoCTiiHOT poOoTH.
3acBOEHHS TEOPETUYHOTO MaTepiany i OTpUMaHHS HAaBHUOK HOTO 3aCTOCOBYBATH Ha
CEMIHAPCHKUX 3aHATTSX.
3acBOEHHS TEOPETUYHOTO MaTepiany i OTPUMaHHS HABHYOK MOTO 3aCTOCOBYBATH IIiJ1 4ac
BUKOHAHHS JOCIIHKEHB (J1abopaTopHUX poOiT).
[TpoBenenus omimmianau 3 Gpi3uKu cepen 3100yBadiB BUIIOI OCBITH YHIBEPCHUTETY.

11. MeToan KOHTPOJIIO
[TepeBipka mpUCYTHOCTI i pOOOTH Ha JIEKIII1.
[epeBipka 3aCBOEHHS TCOPETHYHOTO MaTepially 3a JOIOMOTOK MOIYJIEHOTO KOHTPOJIIO.
[TepeBipka miATOTOBKH O CEMIHAPCHKUX 3aHSTh.
[TepeBipka miATOTOBKHU 70 TaOOPATOPHHUX 3aHSATH, SIKOCTI BUKOHAHHS JJAOOPATOPHUX POOIT.

Nk W=

[epeBipka 3arajabHOTO 3aCBOEHHS MaTepialy Ha iCTHTI.

12. Kpurepii oliHIOBaHHSA Ta PO3MOAiJ 0aJ1iB, AKi OTPUMYIOTH 3100yBadi BULIIOI

OCBITH

12.1. Po3noain 6aiiB, sIKi OTPUMYIOTh CTYIEHTH (KUTbKICHI KpUTEPii OI[IHIOBAHHS)

Cka10B1 HaBYaJIbHOI banu 3a ogHe 3aHATTS Kinbkicts 3ansaTh | CyMapHa KiTbKICTh
poboTu (3aBHaHHs) (3aBHaHb) OasiB

3micToBHUIT MoayJb 1

Pobora Ha ceMiHapchbKuX 0...3,75 4 0...15

3aHSTTIX

Buxonanus i 3axuct 0..3,75 4 0..15

1ab0paTopHUX podIT

MoaynbHUN KOHTPOJIb 20 1 20
3MicTOBHUIT MOIYJIb 2

Po6ota Ha ceMiHapChKUX 0...3,75 4 0...15

3aHSITTSIX

BukonaHHg 1 3aXUCT 0..3,75 4 0...15

1ab0paTOpHUX

(MpakTUYHHX) pOOIT

MopyibHHANM KOHTPOJIb 20 | 20

Ycboro 3a ceMecTp 0...100

CemecTpoBUii KOHTPOJIb (ICIUT) MPOBOAMUTHCS y pasi BiIMOBH 3100yBava BHUIIOi OCBITH BiX
0aJTiB MOTOYHOTO KOHTPOJIIO 1 3a HAABHOCTI JOIYCKY 110 icniuty. [1ig yac ckiiajiaHHs cCeMeCTPOBOTO
ICIIUTY CTYJIEHT Ma€ MOXKIUBICTh oTpuMaTH MakcumyM 100 Gais.
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binet nns icnuty/3aniky CKiIalaeThCs 3 ABOX TEOPETUYHUX 3anmuTaHb 1o 50 OaliB 3a KOKHE
3alUTaHHS.

12.2. SIxicH1 KpUTepii OLIHIOBAaHHS

HeoOxigHuii 00csT 3HaHB IS OIepP>KaHHS MIO3UTHBHOI OLIIHKU:

- (yHDaMeHTalbHI MOHSTTA, 3aKOHU 1 Teopil po3AUTIB KIacuyHOi Ta cydacHOi (pi3uku, 110
BHBYAITUCD;

- OCHOBHI (Pi3WYHI SIBUINA Ta TX MOSICHEHHS,

- OCHOBHI MeTOIH (Di3UIHUX JTOCITIKCHB;

- 3aX0/IM Ta METOAM BHUPIIICHHS KOHKPETHUX 3a/1a4 3 YCIX pO3IiTiB (hi3UKH;

HeoOxigamii 00csaT BMiHB IS 0JIepKaHHS TO3UTHBHOI OI[IHKU:

- BUKOPHCTAHHS TEOPETUYHUX 3HAHb O BUKOHAHHS (DI3MUHOTO aHami3y SBHUII Ta MPOIECIB,
10 CTIOCTEPITatOTHCS;

- 3aiiicHeHHs (DI3MYHOTO aHali3y MOCTaBJICHOI 3a/1a4i;

- BUPIIIICHHSI TPAJAUIIHHAX (PI3UIHUX 33]1aY;

- 311iICHEHHS OLIIHKU TOYHOCTI MPOBEJACHUX BUMIPIB;

- KOPUCTYBAHHSI JIOBIJIKOBOIO JIITEPATYPOIO.

12.3 Kpurepii omiHOBaHHS poOOTH CTYJEHTA MIPOTATOM CEMECTPY

3anoBisibHO (60-74). Ilokazatu MiHIMYM 3HAaHb Ta yMiHb. BHKOHaTH Ta 3aXHUCTHTH BCi
3aBJlaHHs J1a00paTOPHOTO MPAKTUKYMY, CEMIHAPChbKHUX 3aHATh. BUKOHATH Ta 3aXMCTUTH HE MEHIIE
50% 3aBmaHp HA TO3aayAUTOPHY CaMOCTIHY POOOTYy. 3HATH OCHOBHI (Pi3WYHI 3aKOHU Ta PIBHSHHS.
BwmiTu npoBOAUTH HAUMIPOCTINI BUMIPIOBaHHS (i3MYHUX BETUYHH.

Joope (75-89). Trepao 3HaTH BeCh TEOPETUUHUN MaTepiaji, HaJaHUW Ha JIeKI[isax. Bukonatu
Ta 3aXUCTUTU BCl 3aBJaHHS JIaOOPATOPHOIO MPAKTUKYMY, CEMIHApPChKHUX 3aHiTh. BuUKOHaTH Ta
3aXUCTUTH HEe MeHIne 75% 3aBAaHp Ha 1M03aayJUTOPHY caMOCTiiHY poOoTy. CKiacTu MOIyIbHHNA
KOHTPOJIb MIPOTATOM CEMECTpPY He MeHIe, Hix Ha 20 6amiB (CymMapHO).

Bigminno (90-100). /lockoHano 3HATH TEOPETUYHUIN MaTepian BCiX TeM (SIK OCHOBHUI, TaK i
BUHECEHUH Ha CaMOCTIHHY [03aayJUTOpHY poOoTy). BHKOHaTHM Ta 3axMCTUTH BCl 3aBIaHHS
71a00paTOPHOTO TPAKTUKYMY, CEMIHAPCHKHX 3aHATh 3 OIIHKOIO «BIAMIHHO». BukoHatu Ta
3aXMCTUTH 3aBJaHHS Ha M03aayJAUTOPHY CaMOCTiIHHY poOoty. CKIacTH MOAYJIbHHUNH KOHTPOJIb
MIPOTATOM CEMECTPY He MeHTIIIe, Hixk Ha 30 OaitiB (CymMapHO).

HIkana oniHloBaHHA: 0aJbHA i TPaAUIiiiHA

) Orinka 3a TpaJAuLiHHOO KO0
Cyma 6aniB : . :
Icniut, nudepeHIiiiioBaHmii 3aiik 3anik
90 - 100 BigmigzO
75 — 89 Jlo6pe 3apaxoBaHO
60— 74 3a10BUILHO
0-59 HeszangosinbpHO He 3apaxoBaHo
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Kpi3b Oimpusmy dpenens Pexum nocrymy: https://youtu.be/AY- bnfGuPk.

Kmumenko 1.A. Bineoinctpykmist g0 madopatoproi pob6otu Ne2-04. BuBueHHs mporeciB
3apsKaHHS i PO3pSAIKAHHS KOHJIEHCATOPA. Pexum JOCTYIY:
https://youtu.be/CujYML{k61s .

Kmumenko [.A. Bineoinctpykuis g0 nabopatopHoi podotu Ne2-14. BuBueHHS MarHiTHOro
nossimeronoM CrosneroBa. Pesxxum noctymy: https://youtu.be/NhpR66EbVi8

14. PexoMeH10BaHa JliTeparypa
ba3osa

. arameHuii kype ¢izuku [Tekcer] : 36. 3apau: Hasd. moci0. AJist CTYI. 1HX.-TEXH. 1 IeJI. CIIEIL.
By3iB / L. II. Napkymra, I. T. 'op6auyk, B. I1. Kypinnwuii [et al.] ; 3a pen. L.I1.I'apkymi. — 2-e
Buj., crep. — K. : Texnika, 2004. — 560 c. — ISBN 966-575-147-6 : 12.70.

. Kyuepyk, I. M. 3aranpauii kypc ¢izuku [TekcT] : HaB4aIbHHUIA MOCIOHUK ISt CTY /1. TEXH. 1
nex. cnen. By3iB : Y 3 1. T. 3 : Ontuxa. KBanrosa ¢izuka / I. M. Kyuepyk, I. T. ['opOauyk ;
3a pen. [. M. Kydepyka. — 2-re Buz., punp. — K. : Texnika, 2006. — 518 ¢. — ISBN 966-575-
004-6 : 16.47.

. Jlicusx, I1. T'. Kypc ¢i3uku [Tekcr] : [HaBuaabHUM MOCIOHUK A7 CTY. XiM.-010J1. Ta
npupoas. ¢-1iB. nea. By3iB] / I1. I'. Jlicusk. — Tepuomnins : THITY, 2007. — 265 c.

3auek I.P., KpaBuyk .M., Pomanumun b.M., 'aba B.M., I'onuap ©@.M. Kypc ¢izuxu:
HaBuanbHuii niapyyHuK. -- Jlb6i6: BunaBuuurso "beckud bim",. 2002 p. — 376 c.

ITon, C.C. (Crenan Crenanosu4) @izuuna erexkmponixa /C.C. Ilon, 1.C. llapomni. JIv6i6 :
€spoCsim, 2001. 247 c.

Cnonwsnuk O.1. Kypc ¢hizuxu : napuansuuii nocionuk / O. I. Cnoavuux, B. I'. Bnacenko, JI.
M. Kani6epna. — Xapkis : ,,Komnanis CMIT”’, 2005. — 308 c.

I.€. Jlonatuncekuid, [.P. 3auek, I'.A. Inpuyk, b.M. Pomanumun, @isuxa. Iliopyunux. —
Jvsis: Agiwa, 2005. — 394 c.


https://youtu.be/BB5KhVQlX0M
https://youtu.be/AY-_bnfGuPk
https://youtu.be/CujYMLfk61s
https://youtu.be/NhpR66EbVi8
http://catalog.library.tnpu.edu.ua:8080/library/DocDescription?doc_id=181491
http://catalog.library.tnpu.edu.ua:8080/library/DocDescription?doc_id=181491
http://catalog.library.tnpu.edu.ua:8080/library/DocDescription?doc_id=181491
http://catalog.library.tnpu.edu.ua:8080/library/DocDescription?doc_id=241553
http://catalog.library.tnpu.edu.ua:8080/library/DocDescription?doc_id=241553
http://catalog.library.tnpu.edu.ua:8080/library/DocDescription?doc_id=241553
http://catalog.library.tnpu.edu.ua:8080/library/DocDescription?doc_id=241553
http://catalog.library.tnpu.edu.ua:8080/library/DocDescription?doc_id=399701
http://catalog.library.tnpu.edu.ua:8080/library/DocDescription?doc_id=399701
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Muxkurtiok, €. Ilerpukosa, 1. [lerposuu, €. [Totennki, [1.Cacra, C. Ciiocapuuk; 3a pen. 3.
lotpu. - JIeBiB: Bua-so Ham. yu-ty “JIbBiB. momitexnika”, 2002.- 643c.

9. Atomuas ¢usuka / A.H. MarseeB — M.: Bricmr. mkona, 1989.— 439 c.

JlonaTtkoBa
CasenseB U.B. Kypc ¢usuxu (yued. mist BTy30B). T. 2: DIEKTpUUECTBO M MarHeTHU3M.
Bonnsl, Ontuka — M.: Hayka, 1988.- 432 c. B(588), K(18).
CapenmseB U.B. Kypc ¢m3uku (yued. mis Bry3om). T. 3: KsanToBas onTHka. AToMHas
¢usuka. dizuka TBepAoro Tena. Ou3KMka aTOMHOTO sipa M AJIEMEHTApHBIX YacTHil. — M.:
Hayxka, 1989.- 304c. B(225), K(12).

15. Indopmauiiini pecypcu

1. https://alleng.org/edu/phys9.htm.
2. https://youtu.be/BB5SKhVQIX0OM
3. https://youtu.be/AY- bnfGuPk .
4. https://youtu.be/CujYML{k61s .
5. https://youtu.be/NhpR66EbVi8
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