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3ATBEPIXEHO

Buenoto paporo dakynbreTy

POBOYA ITPOI'PAMA HABYAJIBHOI JAACIHHAIIJITHA
«Dizuka»

A7 3106yBaviB BHIIOT OCBITH OCBITHBOI'O CTyMEHs «6akaiaBp»
crenianbHocTi 103 «Hayku nmpo 3emiro»
OCBITH# IporpaMa « YTIpaBlliHHS 3eMeJbHHUMH i BOXHUMH PECYPCaMM»
(bakynbTeT ripHU40i CripaBH, IPUPOAOKOPUCTYBaHHS Ta 6yaiBHHLITBA
kadepa HayK 1po 3eMino

CxBaneHo Ha 3acijaHHi kadeapu
KOMIT FOTEPHUX TE€XHOJIOTIH y
MEJUIMHI Ta TeIEKOMYHIKallisiX
30 cepnus 2025 p.,

npotokon Ne 8/1

3aBigyBau kadenpu
“Z_¢» = Bnapmcnas UYXOB

7’

Po3po6HHUK: K.T.H., TOLUEHT kKadeApH KOMIT IOTEPHUX TEXHOJIOTIH Y MEULIMHI Ta
TenekoMyHikaiisx Poman KOJIOMIELb

XKuromup
2025 —2026 H.p.
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PoGoua mporpama HaB4aibHOT AMCHUILIIHK «®i3uka» s 37100yBadiB BHUIIO1
OCBITH OCBITHBOTO CTyIeHs1 «0OakanaBp» creuianbHocTi 103 «Hayku mpo 3emutron
OCBITHsI TIporpaMa «YTpaBJIiHHS 3eMEJIbHUMH 1 BOJHUMH pecypcamMu» 3aTBEp/KEHa
BueHnoto panoro dakynsTeTy iHOOpPMAIIHHO-KOMIT FOTEPHUX TEXHOJIOTIH Bif 28 cepmHs
2024 p., nporokon Ne 08.

PoGoua mporpama HapuanmbHOI jguctuIUIiHd «®Pi3mka» (31 3MiHAaMH Ta
JIOTIOBHEHHSIMM) 711  3700yBauiB BHUINOi OCBITH OCBITHHOTO CTYNEHS «OakamgaBp»
cnemianbHOCTi 103 «Hayku mpo 3emitio» oCBITHS mporpaMa «YIpaBiliHHS 3eMeIbHUMU
1 BOJHUMH pecypcamMu» 3arBep/ikeHa Buenoro pagoro dakynerery iH(pOpMaIiiHo-
KoMIT roTepHuX TexHouorii Bia 30 cepmas 2025 p., mpotokoi Ne 5/1.
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1. Onuc HAaBYAJILHOI AUCHHUILTIHA

HaiiMenyBaHHS MOKa3HUKIB

["asry3b 3HaHB, CHEIIATBHICTD,
OCBITHIH CTYIiHB

XapakTepucTrKa HaBYaIbHOI
JUCLUTLIIHHA

3a04Ha popma
3100yTTsI BUILIOT
OCBITH

JeHHa Gopma
3100yTTS
BUIIO1 OCBITH

KinbkicTh kpenutiB _3

l'any3b 3HaHb
10 «[IpupogHuyi HAYKH»

000B’s13K0Ba
(060B’s13xk0Ba, BUGIpKOBa)

aAyIUTOPHUX _3
caMOCTiiHOT poOOTH —
2,625

«bakamaBp»

MonymniB — _1 Pik miaroroBku:
: : L 2 | -
3MICTOBHX MOIYJIB — 2 CrernianpHicTb
Cemectp
— 103 «Hayku npo 3emiito»
3arangbHa KiIbKICTh TOIUH — 4 ‘ :
_90_ Jlexmii
16 ron. ‘ -
[IpakTnuni
TrXHEeBUX TOOUH IS _ ‘ -
€HHOI (popMU 3100yTTs -
g ¢ DM 321 ) T C oy . JlaGopaTopHi
BHIIIO] OCBITH. OcBiTHIH CTYIIHB
32 rog. -

CamocriitHa poboTa

42 _rop. ‘ -

Bun xoHTposmto: 3aiik

YacTka ayIUTOPHUX 3aHATH 1 YacTKa CAaMOCTIMHOI Ta 1HAMBIAYadbHOI pOOOTH Y

3arajibHOMY 00Cs131 TOJIUH 3 HABYAJIBHOI AUCIUIUIIHU CTAHOBUT!

I 1eHHO1 (opmu 3100yTTs BHINOI OCBiTH — 53,33 % ayaIuTOpPHUX 3aHATH,

46,67 % camOCTiifHOI Ta IHANUBIAyaIbHOT pOOOTH.
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2. MeTa Ta 3aBJAHHA HABYAJIBLHOI AMCHMILIIHA

MeTo10 BHBYEHHSI HABYAJbHOI JMCHUILIIHM € (QOpMyBaHHS y CTYICHTIB
[UIICHOTO HAayKOBOTO OOTPYHTOBAHOTO CBITOIJIANY, OTPUMAaHHS YSBJICHHS PO
Oe3nocepeHiil 3B’130K MIXK PI3HUMHU PO3iIaMu (PI3UKH Ta MOBCAKICHHUM KHUTTSIM, a
TaKOXX PO3BUTOK 3HAHb IPO CydYacHi TEXHOJOTii CTBOPEHHS HOBHUX Marepialis,
IPUCTPOIB, KaHAJIB Mepeaadl iHpopMallii TOImO Ta PO3YMIHHS BaXXIMBOCTI (pi3MUHUX
OCHOB Cy4aCHOT'0 HayKOBO-TE€XHIYHOT'O ITPOTPECYy.

3aBJaHHAMH HABYAJLHOI JMCIMILIIHM €:

- I0Ka3aTu CTPYKTYpY (Pi3UKHU Ta Oe3nocepeHii 3B’ 130K i1 pO3ALIIB Mik cOOO0K0 Ta
CYyYaCHUMHM TEXHOJIOT1SIMHU ISl OPMYBAHHS IUTICHOTO HAYKOBOTO CBITOTJISALY;

- 1aTH ySIBJICHHS Mpo (13UYHI IPOILIECH, SIKI MPOTIKAIOTh B X0/ 0ararboX 3BUYHUX
HaM siBUII (MeXaHI4yHi sBUINA, (I3MKa ra3iB Ta PiUH, €IEKTPUKA Ta MarHeTHU3M,
¢13uKka TIa3MU  TOIIO) JJis  PO3YMIHHS NPHUHIUIIB POOOTH CyYaCHUX
€JICKTPOHHHUX Ta MEXaHIYHUX MPUCTPOIB;

- PO3BUHYTH PO3YMIHHS HAyKOBHX METOJIIB Mi3HAHHSA MPUPOAU Ta MOKa3aTH I1X
POJIb Y PO3BUTKY CY4acCHOT HAyKH 1 TEXHIKHU.

3MICT HaBYaJIbHOI MAWCIHUIUTIHK HaNpaBiICHU Ha (QOPMYBaHHS HACTYITHUX
KOMIIETEHTHOCTEeH, BHU3HAUCHUX CTaHJIApTOM BHINOi OCBITH 31 crnemianpHOCTI 103
«Haykn mpo 3emiito» Ta OCBITHBO-IPO(ECIHHOW MNpPOrpaMor0  «YTpaBIiHHS
3€MEJIbHUMH 1 BOJTHUMH PECYpPCaMm»’

IK. 3patHicTs pO3B’S3yBaTH CKJAIHI CIEHIaNi30BaHl 3ajayl Ta MPaKTHYHI
npoOnemMu y npodeciiiHii TisNIbHOCTI MpeIMETHOI 00JacTi HayK mpo 3emiito abo y
IpoIlecl HaBYaHHS 13 3aCTOCYBaHHSM CYYaCHHMX TEOpIM Ta METOJIB JOCHIKCHHS
NPUPOJHUX Ta AHTPOMOIEHHUX OO’€KTIB Ta MPOLECIB 13 BUKOPUCTAHHSAM KOMIUIEKCY
MDKIUCIUTITIHAPHUX TAaHUX Ta 32 YMOBaMHU HEJOCTATHOCTI 1H(pOpMAIIii.

- K08. 31aTHiCcTh BUUTHUCS 1 OBOJIOIBATA CY9aCHUMU 3HAHHSIMHU.

- K14. 3gaTHicTh 3acTOoCOBYBaTH 0a30Bi 3HaHHA (Pi3WKH, XiMii, 610JI0T1i, €KOJIOT],

MaTEeMaTuKH, 1H(OpPMALIMHUX TEXHOJIOT1 TOIIO MpU BHUBYEHHI 3emui Ta ii
reocdep.

OtpumaHi 3HaHHS 3 HABYAJIBHOI JUCIUIUIIHA CTaHYTh CKJIQJIOBUMH HACTYITHUX
NPOrpaMHUX pe3yJabTaTiB HaBUaHHA 3a crietianbHicTio 103 «Hayku npo 3emiion:
-TIP01. 36uparu, o6poOasATH Ta aHami3yBaTu iH(OpMaIliio B 00JacTi HAYK PO
3emto.
- IIP07. 3acTtocoByBatn Mojemni, METOAW 1 AaH1 (Pi3uKu, Ximii, 610JI0T1i, €KOJIOT1],
MaTeMaTuK, 1HGOPMAIIMHUX TEXHOJOTIM TOIIO MPH BUBYEHHI MPUPOTHUX
npotieciB GopMyBaHHS 1 PO3BUTKY reocdep.
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[lin yac BHMBYEHHS HABYAJbHOI JUCHMIUIIHK 3700yBadl BHUIOI OCBITH 3MOXYTh
orpumatu HactynHi Soft skills:

- KOMYHIKAmMueHi Haeuukuy:. THCbMOBE, BepOajbHe W HeBepOajabHE CIUIKYBaHHS,
YMIHHS TPaMOTHO CIHUIKYBaTHUCA MO e-mail; BecTH IUCKYCII0 1 BIJCTOIOBAaTH CBOIO
MO3UII110; HABUYKH MPAIIOBATH B KOMaH/I,

- YMIHHA eucmynamu npuecerioOHo. HABUYKH, HEOOXIMHI /I BHCTYIIIB Ha
yOJTiIi; HABUYKH MPOBEACHHS MPE3EHTAIII1;

- KepyB8aHHs Yacom: YMIHHS CIIPABIISATHCS 13 3aBIaHHSIMHU BYaCHO,

- HYUKICMb | a0anmuenicms. THYUYKICTb, aJalTUBHICTD 1 3/IaTHICTh 3MIHIOBATUCS;
YMIHHS aHaJ13yBaTH CUTYal1l0, OPIEHTYBAHHS Ha BUPIIICHHS IPOOJIEMU;

- 1i0epcuKi Axocmi: YMIHHS CIOKIMHO TIpaIfoBaTH B HAIPY)KEHOMY CEpPEIOBHIIII;
YMIHHS YXBAJIIOBATU PIIICHHS; YMIHHS CTABUTH METY, IUIAHYBATH JISUTbHICTD;

- ocobucmi sAKOCmI: KpEaTUBHE W KPUTUYHE MUCJICHHS; €TUYHICTh, YECHICTH,
TEpIIHHS, [TI0Bara A0 0TOYYIOYHUX.

3. IIporpaMma HaAaBYAJIbHOI JUCHMILTIHH
MOAVYJIb 1
Imicmosuii mooyas 1. 3azanvni meopemuuni ocHoeu Qizuku

Tema 1. Beryn no kypcey ¢izuku (IK, K14; ITP01)

Crpykrypa (i3uku sk KOMIUIEKCY HayK. Buam ¢izuunux B3aemomiin. OO0’ e€KkTH
BuBueHHsS y (i3uili. [loHsATTS arperatHoro crany pe4doBuHU. [loHsTTs monsa. Okpemi
po3ainu (i3UKH SK TIOEHAHHS arperaTHOTO CTaHy PEYOBHMHU Ta BHUAY (HI3UYHOI
B3aemoiii. dyHmaMeHTanbH1 (I3UYHI MOHATTS: MPOCTIp, Yac, Marepid, MoJie, eHepris,
PEYOBHHA, BHUIPOMIHIOBAHHS, YAaCTUHKH, XBWI. DI3WYHI BEIWYMHU Ta iX OJMHHII
BuMiproBaHHs. [ToxnOku BuMiproBaHHS (PI3MYHUX BEITUYHH.

Tema 2. Orasag matemaTuaHux MeToaiB cyuyacHoi ¢izuku (IK, K08; ITP07)

CkansipHi Ta BeKTOpHi Bemunnn. Oneparii 3 BekTropamu. Marpuri. FiMoBipHOCTi.
@OyHKIIT Bl OAHIEI Ta KUIbKOX 3MiHHUX. llepionununi ¢yskuii. EnemeHnTtapHi Ta
cnemianbHl QyHkiii. ['panumi Ta moximHi. HeBu3HaueHi Ta BW3HA4YEHI I1HTETPAIH.
[ToaBiiiHi Ta moTpiitHi iHTerpanu. [lousTTs npo rpynu. [lousaTTs npo dpakranu.

Tema 3. Cyuacna teopis peuoBunu (IK, K08; ITP07)
Atomu 1 monekynu. EBomronis ysBieHb JroAcTBa npo Hux. [Ipubnusna OynoBa
atoma (Mozenb Pesepdopna). Monens bopa. OcHOBM KBaHTOBOI MOJENl aToma.
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[Tonsarts ximigHOTO enemeHTta. IlepioguuHa cuctema XiMIYHUX eineMeHTiB. dizuuna
Opupoaa XIMIYHOTO 3B’S3Ky. ArperatHi cTaHu pedoBUMHHU. Kpucramiuli TIpaTki.
['ycTrHa 1 TBEPIICTD.

Tema 4. Tepmoaunamika, koauBanus i xsuii (IK, K08; ITP01)

[TonstTs BumagkoBoro mporecy. CratucTudHa (izuka. 3aKOHU PO3MOALTY
BUMAAKOBUX BelnunH. HopmanpHuii 3akoH posnoaiury. Po3momin Monekyn 3a
mBUAKOCTIME (po3moain MakcBemna - bomenimana). [lorstrs Ttemmeparypu. Crana
bonbumana. Entpomnis. [TOHSITTS THUTOMOT TETNIOEMHOCTI.

KonuBanuga. Mojenb KoJMBaHb Ha MPHUKAAl MaTeMaTUYHOTO Ta MPYXKUHHOTO
MasSTHUKIB. 3aTyxaroul KOJMBaHHS Ta JIEKPEMEHT 3aTyxaHHsa. Pe3onanc. XBuii
MO3/I0BXKHI Ta monepeyHi. YacTora 1 JOBXXKUHA XBUJIl. XBUJIHLOBE PIBHSIHHSIL.

Imicmosuii Mmooy 2. Ochoeu oKpemux po3o0inie Qizuku

Tema 5. Knacnuna mexanika (IK, K14; ITP01)

Pyx piBHOMIpHUI Ta puckopeHuid. Pyx mpsMoniHiiHUA Ta 00epTanbHU. 3aKOHU
Hprorona. 3akoH BCeCBITHBOTO TsDKiHHA. [IprckopeHHs BUIbHOTO NaiiHHSA. IMmyinbc.
MowmeHT iMitynbcy. MomeHT iHepuii. [lneue cunu ta MoMeHT cuiu. [Ipocti MmexaHi3Mu:
KJIUH, TBUHT Ta OJIOK. «30J10Te MpaBuiio» MexaHiku. Pyxu nnanet. 3akonu Kermepa.

Tema 6. ®izuka rasis ta pigun (IK, K14; ITP01)

[ToHsATTS 17€aMBHOTO Ta peaabHOTo Ta3iB. ATMochepHuil Tuck. 3akoH MeHeeBa-
Knanetipona. OcCHOBHI Ta30BI MPOIECH: 130TEPMIUYHMM, 1300apHUI, 130XOPHHUIA,
amiabarauii. 3akonu bouns-Mapiotra, ['eii-JIroccaka ta Illapna. AniabatHuii mporec.
[uxn Kapno. Ilepexia Big piIKOTO arperaTHOro CTaHy A0 Ta30IMoAi0HOrO 1 HaBITaKH.
[Tutoma TeruioTa BunapoByBaHHsA. Aepoaunamika. Yucmo Maxa.

Oco0IMBOCTI PIIKOTO arperaTHOro crany. Jlaminapuuii Ta TypOyIeHTHUI TOTOKH.
Uucno Peitnonpaca. SBuma 3mouyBanus. Kaninsipai siBuma. Kinematnyna B’S3KICTh
piauHU Ta MOBEepXHEBUN HATAT piauHu. 3akoH [lackans. 3akon bepuymmi. [lepexin Bina
TBEPJIOTO arperaTHOTO CTaHy M0 PIAKOTO 1 HaBmaku. I[luToma TeruioTa TIIaBICHHS.
Jliarpamu miaBIieHHS.

Tema 7. Enexrpuuni Ta marnithi seuma (IK, K14; ITP01)

[Tonsarts enekTpudyHoro 3apsay. OcoOMMBOCTI B3a€MOJII €JIEKTPUUHUX 3apsiiB.
3akon Kynona. Enexktpuune mosie Ta ioro B3aeMofisi 3 pedoBuHOI0. [lomsipusaris
nienexktpukiB. Enextpuuna emuicts. Konaencaropu. HampykeHICTh €IE€KTPUYHOTO
MOJISL.

Enextpuunuii cTpyM mnepmoro Ta Japyroro pojiB. OCHOBH KJIaCHYHOI Teopii
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CJIEKTPONPOBITHOCTI MeTamiB. [IOHATTS enexTpudHoro Koa. 3akoH Oma il AUISTHKA
KoJIa Ta JJis moBHOro koja. Pesuctopu. 3akonu Kipxroda.

Marnithe none. Cuna Amnepa. SIBuile Ta 3aKOH €JIEKTPOMArHiTHOI 1HIYKIIIi.
AGconmoTHa Ta BIJHOCHA MarHiTHa TMPOHUKHICT, pedoBuHH. Jlia-, mapa- Ta
depomarnerusm. Iletns ricrepesuca. KoTymku iHAYKTHUBHOCTI Ta TpaHC(HOPMATOPH.
Enerpuuni ABUryHH moctiiiHOrO cTpyMy. HampyxeHnicte MaraiTHOro moiis. 3akoH bio-
Cagapa-Jlamnaca.

Tema 8. Onruka (IK, K14; I1P01)

['eomeTpruyHa onTuka. 3aKOHW BiAOUTTA Ta 3amoMiieHHS cBiTia. [loka3zHuk
3aJIOMJICHHSI CEpe/IoBMINA. XBWJIbOBa onTuka. SBuma audpaxuii, iHTepdepeHiii ta
mucniepcii cimia. [lonmsipuzamist cBitina. Komip Ta noBxkuna xBuii. [loHATTS mpo
KOTE€pEHTHE BUIIPOMIiHIOBaHHS. Jlazepu.

4, CTpykTypa (TeMATHYHHH MJIaH) HABYAJIbLHOI U CHUILIiHI

KinekicTs roguu
neHHa hopma 3a04yHa hopma
3MICTOBI MOAYJII 1 TEMH £l s s
2 | = o |
ol | & 88| g|x=| &|CE
2| 218188l 22|85
@] o] < < Q @] o] < < ©
>~ 5| 5 |o&al 5| 85| 8|0 a
MOAYJIb 1
3microBuii Moayasb 1. 3aranbHi TeopeTH4Hi OCHOBH Qi3nKkH
Tema 1. Betyn 1o kypey ¢izuku 11112 | 4 5 - - - -
Tema 2. Orisin MaTeMaTHUYHUX METOAIB Cy4acHOT
. 12 | 2 | 4 6 - - - -
Gbizuku
Tema 3. CyuacHa Teopisi pe4OBUHU 11 | 2 4 5 - - - -
Tema 4. TepmoauHamika, KOJIUBAHHS 1 XBUJ1 111 2 4 5 - - - -
Pazom 3a 3micmosuit modyne 1 | 45 | 8 | 16 | 21 - - - -
3microBuii Moayab 2. OCHOBH OKpeMHX PO3AiiiB (pisukn
Tema 5. Kimacuuna mexaHika 11 | 2 4 5 - - - -
Tema 6. @i3uka rasiB Ta piuH 11| 2 4 5 - - - -
Tema 7. EnexTpuuHi Ta MarHiTHI SBUIIA 12 | 2 4 6 - - - -
Tema 8. Ontuka 11 | 2 4 5 - - - -
Pazom 3a 3micmosuit modyns 2 | 45 | 8 | 16 | 21 - - - -
BCbOI'O | 90 | 16 | 32 | 42 - - - -
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5. Temn 1200paTOPHUX 3aHATH

3/

Haszsa Temun

Kinpxicte rogun

JICHHA
dbopma

3a04Ha
dbopma

MOAYJIb 1

3microBuii Mmoayab 1. 3arajbHi TeopeTH4Hi OCHOBM (Pi3nKuU

BumiproBaHHs T'yCTUHH TBEPAUX TiJ MPAaBUIBHOI FreOMETpUUHOI PopMU

OniHka moXHOOK MPSMUX Ta HEMPSAMUX BUMIPIOBaHb

BumiproBanus moayns FOnra

AN wN|e

BI/IMipIOBaHHH IIPUCKOPCHHA BIJIBHOTO Ha,[[iHHH METOAOM MATCMATUYHOI'O
MasiTHHKaA

R

3micToBuii MoayJib 2. OCHOBH OKpeMHX po31iliB Gizuku

JlocnimkenHs 31TKHEHHS KYJIb Ta MepeBipKa 3aKOHY 30epexeHHs
IMITYJIbCY

BumiproBanHs koe(illieHTy TOBEPXHEBOT0 HATATY P1AUHU

3akon OmMa. [locninoBHe Ta mapaenabHe 3’ €IHAHHS €IEKTPUYHHUX OTOPiB

OiIN| O O

BuMmiproBaHHsI IOBJKMH XBUJIb CBITJIA PI3HUX KOJBOPIB

e N S

PA3OM

6. 3aBaaHHsI AJ151 CAMOCTIliHOI po6oTH

3/

HazBa Temn

Kinexicte roguna

JICHHA
dbopma

3a049Ha
dbopma

MOJIYJIb 1

3microBuii Mmoayab 1. 3aranbHi TeopeTuHi 0CHOBHU (izuKH

Tema 1. Beryn 10 kypey ¢iznkn

1. [Toxnbku BUMipIOBaHHS (PI3MYHHUX BEIUUYMH: aOCOIIOTHA, BIIHOCHA.
2. CknazioBl HOXMOOK BUMIPIOBaHHS (pI3MYHUX BEJTMYMH: BUIAIKOBA,
IHCTpyMEHTaJIbHa, TOXHOKa BIAJIKY.

3. [ToxuOKku mpsIMUX Ta HETIPSIMUX BUMIPIOBaHb.

4. loBipua MMOBIpHICTh, KoedilieHT CThIOJEHTA.

Tema 2. Orisig MaTeMaTHYHUX METOAIB Cy4acHOI Qi3UKH

1. Knnacuune Bu3HaueHHS HIMOBIPHOCTI Ta HOT0 3aCTOCYBaHHS Y (i3uIll.
2. 3anexHi Ta He3aJeXHi noAii. PiBHOMiIpHUHN, HOpMallbHUMN Ta
€KCITOHEHIIIITHUI 3aKOHU pO3IMOALTY BUMIAJKOBUX BEJTUYHH.

3. IloHATTA 1pO rpymnmu.

4. IloHsATTS Npo PpakTay.
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Tema 3. CyuyacHa Teopisi pe40OBUHH

1. ®i3uyHa mpuUpoaa XIMIYHOTO 3B’ SI3KY. G- Ta T-3B’SI30K. 5 -
2. Tepaicts Ta MeTou ii BumiproBanHs. [lIkama Mooca.
Tema 4. TepmoauHaMika, KOJTUBAHHS I XBUJIi
1. Po3mosin MoJiekys 3a MBUAKOCTAMU (po3mnoaia Makcpena -
bonbsiimana). 5 -
2. 3aTyxaroui KOJIMBaHHS Ta ICKPEMEHT 3aTyXaHHS.
3. Pe3onanc.
3microBuii Moayab 2. OCHOBM OKpeMHX PO3aiJiiB (izuku
Tema 5. KnnacuuHa MexaHika
1. TIlpocti MexaHi3MH: KJIMH, TBHHT Ta OJIOK. «30JI0TE€ TIPABUIIO» 5 i
MEXaHIKH.
2. Pyxu nnaner. 3akonu Kemnzepa.
Tema 6. @izuka rasiB Ta piaiun
1. Aniabatauii nporec. [ukn Kapho.
2. Ilepexin Big piKOTO arperaTHOro CTaHy A0 ra30moAiOHOro 1 HaBMmaky. 5 i
3. Aepoaunamika. Yucino Maxa.
4. Tlepexin BiJ TBEpOTO arperaTHOrO CTaHy JI0 PIIKOTO 1 HaBMaKH.
5. JliarpaMu TJ1aBJIEHHS.
Tema 7. EjleKTpUYHi Ta MATHITHI ABHINA
1. B3aemoist eeKTpUYHOTO 1oJIsI 3 peuoBrHOI0. [Tomspu3artis
nienexkTpukiB. Enektpuana eMHicTh. KonmeHcaropu. 5
2. Mia-, mapa- ta pepomarnetusm. Iletns ricrepesuca. Koryuiku
IHAYKTHUBHOCTI Ta TpaHC(HOPMATOPH.
3. EneTpuuHi ABUTYHH MOCTIHHOTO CTPYMY.
Tema 8. OnTuka
1. [ToHsSTTS PO KOTepeHTHE BUMPOMiHIOBaHHS. Jlazepu. 5 -
2. OnTUyHa aH130TPOIIisL.
PA3OM 42 -

7. InguBigyanbHi caMocCTiiiHi 3aBIaHHS

InuBigyanbHi caMOCTIHHI 3aBAaHHS BiJACYTHI.
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8. MeToau HABYAHHSA

[lin 4Yac BHKIAJaHHS HAaBYAIBHOI JUCHMILUTIHK BUKOPHUCTOBYIOTHCS METOU
HaBYaHHS, 110 CTIPUSIOTH JOCATHEHHIO BIAMOBITHUX MIPOTPAMHUX PE3YJIbTaTiB.

PesynbraT HaBuaHHs

Mertonn nHaByaHHs

[TPO1. 36upatu, o0OpoOIATH Ta aHaATI3yBaTH
iH(popMario B 001acTi HAyK PO 3eMIIio.

— BepOanbni MeTou (JISKIIisl, MTOSICHEHHS)

— Haouni meronu (crioctepexeHHs,
JIEMOHCTpAIIisl, LTFOCTpAaIlis)

— IIpaktruni MeToau (TPOBEICHHS JTOCIIIIB,
SKCIICPUMECHTIB, BAKOHAHHS PI3HUX BUJIIB
BIIPaB, IPAKTUYHUX 3aB/IaHb, KEHCIB)

— JuckyciitHuil meron

— Merox akTUBHOTO HaBYaHHS (ITPOBEICHHS
TIOBHX irop, MO3KOBHH IITYpM, KOMaH/IHA
poboTa)

— Curyaniinuit Mmeto

— MeTtoau camocCTiitHOT poO6OTH (aHOTYBaHHS
OIPaIbOBAaHOTO MaTepiay, BUPIIICHHS
3aj1a4, MPOBEJICHHS PO3PaxXyHKIB,
HAIIMCaHHS ece, MATOTOBKA JOIIOBIAEH,
HAIKMCAaHHS HAYKOBUX CTaTeH)

[TPO7. 3acrocoByBatu Mojeji, METOAM 1 JaHi
¢13ukm, Ximii, Oiojorii, eKoyorii, MaTeMaTHKH,
1HQOpMaLIMHUX TEXHOJIOTIM TOIIO NpU BHUBYEHHI
OPUPOJHUX TPOIEciB (OPMYBaHHA 1 PO3BUTKY
reocdep.

— BepOanbHi MeToan (JIEKIIis, MOSCHEHHS)

— Haouni Mmeronu (ciocrepeskeHHs,
JIEMOHCTpallis, UTIoCTpariis)

— IIpakTuyni MmeToau (MIPOBEACHHS AOCTIIIB,
€KCIIEpUMEHTIB, BUKOHAHHS PI3HUX BUJIIB
BIIpaB, IPAKTUYHUX 3aB/IaHb, KENUCIB)

— JIMCKyCIMHUI METOT

— MeTo1 akTUBHOTO HaBYaHHS (ITPOBEICHHS
JIJIOBUX 1ITOP, MO3KOBUH IITYpM, KOMaHIHA
poboTa)

— Curyartiinuii MeTo

— Meronu caMocTiiiHOT poOOTH (aHOTYBaHHS
OTpaIbOBaHOTO MaTepialy, BUPIILIEHHS
3aJ1a4, MPOBEECHHS PO3PaxXyHKIB,
HaIlMCaHHs ece, MiAT0OTOBKA JOIOBIIEH,
HaIMCAaHHS HAYKOBUX CTATEH)
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9. MeToau KOHTPOJIIO

[lepeBipka HOOCATHEHHS MNPOTPAMHUX PE3YJbTATIB HABYAHHA 3A1MCHIOETHCA 3

BUKOPUCTAHHAM HACTYITHUX MCTOI[iB.

Pe3ynbraT HaBuaHHs

Metoau KOHTPOJIIO

[TPO1. 36uparu, oOpoOIsITH Ta aHANI3yBaTH
iH(popMaio B 001acTi HAyK PO 3eMIIio.

YcHe onuTyBaHHS, Y4acTh y AUCKYCii, BIIOBII1
Ha MpoOJIeMHI 3aUTaHHS

[TepeBipka BUKOHAHHS JOMAIITHIX 3aBIaHb,
NPaKTUYHHX 3aBIaHb, BIPaB, KEHCIB

[TepeBipka BUKOHAHHS Ta 3aXHCT JIAOOPATOPHUX
pooiT

Excnpec-TectyBanHs

[TepeBipka BUKOHAHHS Ta 3aXUCT 1HIUBITyaTbHUX
3aBJaHb

CaMOOIIiHIOBaHHS Ta B3a€EMOOLIIHIOBAHHS

3aiik

[TP07. 3acTocoByBaTH MOJIENi, METOIX 1 JaHi
¢i3uKwy, Ximii, Oioorii, €KOJIOr1,
MaTeMaTHKH, 1HQOPMALIHHUX TEXHOJOTIH
TOLIO TPU BHUBYCHHI NPUPOJHUX TIPOIIECIB
(dbopMyBaHHsI 1 pO3BUTKY reocgep.

YcHe onuTyBaHHS, Y4acTh y AUCKYCii, BiIOBIIi
Ha MpoOJIEMHI 3aIUTaHHS

[TepeBipka BUKOHAHHS JJOMAITHIX 3aB/aHb,
NPaKTUYHHX 3aBIaHb, BIPaB, KEHCIB

IlepeBipka BUKOHAHHSI Ta 3aXUCT JJaOOPaTOPHUX
pobiT

Excnpec-TectyBanHs

[TepeBipka BUKOHAHHS Ta 3aXUCT 1HIUBIAYATBHUX
3aBJIaHb

CaMOOL111HIOBaHHS Ta B3aEMOOI[IHIOBAHHS

3aik
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10. OuinoBaHHS pe3yJIbTATIiB HABYAHHS 3100yBauiB BUIIOI OCBIiTH

OrniHoBaHHSA pe3yJIbTaTiB HABYAHHS 3100yBaviB BWINOiI OCBITHM 3 HaBYaJILHOI
JTUCHMIUTIHU 3/IIMCHIOEThCS BIAMOBIAHO 70 [loo)keHHs Tpo OIlIHIOBaHHS PE3yJIbTaTiB
HaBYaHHS 3/100yBauiB BUINOI OCBiTU Yy Jlep:kaBHOMY yHiBepcutTeTi «KuTOoOMHpChKa
MOJTITEXHIKa» Ta PO3MOALTY OaiB, 1110 HABEICHUN HUXKYE.

Cucrema OIIIHIOBaHHS pE3yJbTaTiB HaBUaHHSA 3/100yBayiB BHIOi OCBITH 3
HABYAJIbHOI IUCIUILTIHU BKIFOYA€ TOTOYHUHN Ta MIJCYMKOBUN KOHTPOJIb.

[ToTouHMIT KOHTPOJIb TPOBOJMUTHCS [JIsi OIIHIOBAHHS PIBHS 3aCBOECHHS 3HaHb,
dbopMyBaHHS YMiHb 1 HaBHYOK 3700yBayiB BHUIIOI OCBITH BHPOJOBX BUBUYCHHS HUMU
Marepialy MOAYJsA (3MICTOBMX MOJYJIIB) HaBUalbHOI JauUCHUIUIIHUA. [loTouHui
KOHTPOJIb 3I1MCHIOETHCS 1] Yac MPOBE/ICHHS] HABYAJIbHUX 3aHSTh.

[lincymMKOBHIA ~ KOHTpPOJIb MPOBOAUTBHCA IS IMIJICYMKOBOTO  OLIIHIOBAHHS
pe3yJbTaTiB HaBUaHHSA 3700yBadiB BHINOI OCBITH 3 HaBYaJdbHOI JUCIUILIIHH.
[liIcyMKOBUM KOHTPOJIb 3M1MCHIOETHCS IMICHS 3aBEPIUICHHS BHUBYEHHS HaBYaJIbHOI
mucturiiag. [lincyMKoBHT KOHTpOJIb MPOBOAMTHCS Yy dopmi 3amiky. [Ipomeaypa
CKJIaJaHHs 3aJliKy BU3HaueHa y lloyiokeHH1 mpo opraHi3aiio OCBITHBOI'O MPOIECY Yy
Jlep:kaBHOMY yHIBEepCUTETI «KUTOMHPCHKA TOJIITEXHIKA.

Po3noaija 6ajiB 3 HABYAJIBLHOI JUCIHHUILIIHHA

. o KinpkicTs 6aniB 3a cemecTp
Buau pobit 3100yBava BHINOT OCBITH
neHHa ¢popma 3a04Ha Gopma
BukoHaHHs 3aBAaHb TOTOYHOTO KOHTPOJIIO 100 -
IMincymkoBa ceMecTpoBa OLiHKa 100 -

Po3nogis 0as1iB 32 BUKOHAHHS 32BJaHb NOTOYHOT0 KOHTPOJII0

KinbekicTs 6aniB 3a cemecTp

Buau pobit 3100yBava BHIIOT OCBITH
JeHHa ¢popma | 3ao4Ha popma

BukoHaHHg 3aBIaHb i1 4ac HABYAILHUX 3aHATH 100 -

BukoHaHHS Ta 3aXHCT 1HAUBITyaTbHIX CAMOCTIHHUX 3aBJaHb - -

BukonaHHs HayKOBO-IOCTITHOT pOOOTH Ta 1HIIUX BUIIB POOIT
(momaTkoBi — 320X0uyBaJILHI 0aJIH):

1. YyacTh y CTyI€HTChKHX IPEeIMETHUX OJIIMITIaIaxX,
BceykpaiHcbKOMYy KOHKYpC1 CTY€HTCHKUX HAYKOBUX POOIT,
IpaHTaX, HaAyKOBO-JOCHIIHUX MPOEKTaxX

2. IlinroTOBKA HAYKOBUX CTATEH, T€3 JOIMOBIICH HAYKOBUX
KOH(epeHIIii

3. Inmni Buau poOiT (HAaBOJUTHCS MEPENiK 1HIIMX BUIB POOIT)

Pa3omM 32 BUKOHAHHS 3aBJaHb NOTOYHOI0 KOHTPOJIIO 100 -
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Po3noais 0aJiB 32 BUKOHAHHA 3aBJIaHb I 4aC HABYAJLHUX 3aHATH

) . . Kinekicte 0aiiB 3a cemecT
Buu poGit 3100yBaya BUIIOT OCBITH" p

neHHa ¢gopma | 3a04Ha Gopma

Biamosiai (BEUCTYynH) Ha 3aHATTIX - -

YyacTh y AuCKycCii - -

BukoHaHHS TeCTOBUX 3aBIaHb 40 -
BukoHaHHS Ta 3aXKMCT MPAKTUYHHUX 3aBJIaHb, BIIPAB, KEHUCIB 30 -
BukoHnaHHs Ta 3axucT 1a00paTOPHUX POOIT 30 -
Pa3oM 32 BUKOHAHHA 3aBIAAHD ITiJ YaC HABYAJBLHHUX 3aHATH 100 -

3 METOI0 3aCTOCYBaHHS IIIJIMX YHCEN JJig OI[IHIOBaHHS pe3yJbTaTiB pPOOOTH
3100yBayiB IMij] Yac HaBYAJIIbHUX 3aHATh MOKe BUKOpucTOBYyBatucs 100-0anbHa mikana
OIIHIOBAHHS IIOJI0 KOKHOTO OKpeMO BHUAY poOiT. Po3paxyHOK 3arajibHOi KiJIBKOCTI
OaiB, skl 3700yBad MOKe€ HaOpaTu 3a pe3ysibTaTaMyd POOOTH TiJI 4ac HaBYAIbHUX
3aHITh NPOTATOM CEMECTPY, IPOBOIUTHCA 32 (OPMYIIOI0:

Pus = Y (Pi x BKjj) x Kys, (1)

ne Py — 3aranbHa KiIbKICTh OaniB, HaOpaHuX 3700yBaueM 3a BUKOHAHHS 3aBJIaHb
1] Yac HaBYAJIbHUX 3aHATH 32 CEMECT);

P; — kinpKicTh HaOpaHux 3700yBadeM OaiiB 3a CEMECTp 3a BUKOHAHHS 1-TO BUIY
poOIT i1 yac HaBYaIbHUX 3aHATH (3a 100-0anbHOIO MIKANOK0);

BK; — BaroBuii koe(iIlieHT 3a BUKOHAHHS 1-TO BUAY POOIT MiJ Yac HaBYAIbHUX
3aHATh. 3JHAYEHHS BaroBUX KOE(DILIEHTIB PO3PaXOBYIOTHCS LUISAXOM JIJIEHHS KUIbKOCTI
OaiiB, sika mependadeHa 3a BUKOHAHHS OKPEMOTO BHUIY POOIT MiJ 4Yac HaBYAIbHHUX
3aHATh, Ha CyMapHy KUIbKICTh OasliB 32 BUKOHAHHS YCIX BHIIB POOIT MiJ Yac
HABYaJIbHUX 3aHATDH 32 CEMECTD);

Ky3 — KopuryBanbHui KOE(ILIEHT, IKHl BU3BHAYAETHCSA NUISIXOM JiJI€HHS KUIBKOCTI
OautiB, 110 Tiepea0aueHa 3a BUKOHAHHS 3aB/IaHb IM1]] YaCc HaBYAJbHUX 3aHSTh 32 CEMECTP,
Ha 100 6aiB.

ko 3100yBay BUIOI OCBITH BUKOHAB HEOOXIJIHI JJIsl TOCSATHEHHS PE3yJIbTaTiB
HABYaHHSA 3 TUCIHILIIHYU 3aBAaHHS, 0 TiepeadadeHi poOoUuoio MporpaMor0 HaBYaIbHOT
JUCUUILIIHU Ta/a00 BIJMOBIIHUMHU METOJIUYHUMH PEKOMEHAAIIsIMHU, 1 HaOpaB y cymi 60
OaniB ab0 OunblIe, BIH MOXE IMOTOJUTH JIaHy OIIIHKY B €JIEKTPOHHOMY KaOiHETl 1 BOHa
CTaHE CEMECTPOBOIO OIIHKOIO 32 BUBYCHHS HABYAJIBHOT JUCITUTUTIHY.

Axmo 3700yBay BUIOT OCBITH MiJ 4Yac BUBYCHHS HABYAIBHOI JUCIUILIIIHU
BUKOHAB HEOOXIJIHI JIJIsi JOCSTHEHHsI pe3yJibTaTiB HAaBUaHHS 3 JUCIHUIUIIHU 3aBJIaHHS,
o0 repeadadeHi poOOYOr0 MPOrpaMor0 HaBYaIbHOI JUCITUILIIHE Ta/a00 BiATIOBITHUMH
METOJUYHUMH PEKOMEHAAIliAMH, 1 HaOpaB 60 OaniB abo OuIble Ta 0a)kae MOKPAIIUTH
CBIM pe3yJbTaT YCHINTHOCTI, BIH MPOXOJHUTH MPOIEAYPY IMiJCYMKOBOTO KOHTPOJIIO Y




MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-22.06-
KutoMupebKa JEPKABHH YHIBEPCUTET «KUTOMHPCBKA ITOJIITEXHIKA» 05.01/103.00.1/6/0K2
noJriTexHika Cucrema ynpasiinns sikictio ICTY 1SO 9001:2015 ta ICTY ISO 21001:2019 -2-2025
Bunyck 2 | 3minu 0 | Exsemnasp Ne 1 Apx 17114

dbopwmi 3aiky. 3a cKIaJaHHs 3aj7iKy 37100yBay BUIOT OCBITH MOke HaOpaTtu 100 Oanis.
CemecTpoBa OIlIHKAa 3 HaBYaJIbHOI AUCHMIUIIHU (OPMYETbCS 3a pe3yibTaTaMu
M1JICYMKOBOI'O KOHTPOJIIO.

3100yBay BHIOT OCBITH JIOMYCKAETHCA 10 MPOLEIYPH IMiICYMKOBOTO KOHTPOJIO Y
dbopMi 3adiky, SKIIO BUKOHAB HEOOXIJTHI JJIs JOCSATHEHHs pe3yJIbTaTiB HaBYAHHS 3
TUCIUIUTIHA ~ 3aBJaHHS, [0 mependadeHi poOOYO0 MPOrpaMoi0  HaBYAIBHOT
JTUCHMIUTIHA Ta/a00 BIAMOBIIHUMU METOJAMYHUMHU PEKOMEHJAIIsIMU, 1 3a MOTOYHUUN
KOHTPOJIb y cyMi HabpaB 50 GaniB abo OinbIie.

Axmo 3100yBad BUIOI OCBITH 3a pE3yJIbTaTaMH MOTOYHOTO KOHTPOJIIO HaOpaB
35-49 OGaiiB, BIH OTPUMY€E MPaBO 3a BJIACHOIO 3asBOI0 OMAHYyBaTH OKpPEMi TEeMU
(3MICTOBI MOJIyJIl) HaBYAJIbHOI JAMCIUILUIIHA MOHAJ OOCSTH, BCTAHOBJICHI HaBUAJbHUM
IJIAHOM OCBITHBOI IIporpamMu. BuBUEHHS OKpeMUX CKIIaIOBUX HABYAJIBHOI JUCIUILTIHU
NOHaJ 00CATH, BCTAHOBJIEH! HABYAJIbHUM IJIAHOM OCBITHBOI MPOTIPAMH, 3A1ICHIOETHCA Y
BUIbHUM B1JI 3aHATH 37100yBava BUIIOI OCBITH Yac.

k1o 3100yBay BUILOI OCBITH 3a pe3yJbTaTaMU MMOTOYHOI'O KOHTPOJIKO HaOpaB BiJl
0 mo 34 6aniB (BKJIIOYHO), BIH BBAXKAETHCS TAaKUM, 1[0 HE BUKOHAB BUMOTU POOOYOI
MporpaMy HaBYaJIbHOI JMCIUIUIIHM Ta Ma€ akaJeMiuHy 3a00proBaHICTh. 37100yBau
BHUIIOT OCBITH OTPUMYE IMPABO 32 BJIACHOIO 3asBOI0 ONAHYBATU HABYAIbHY JUCIUILIIHY
y HacCTyIMHOMY CEMECTpl IMOHaJl 00CSITH, BCTAHOBJICHI HaBYaJbHUM IUIAHOM OCBITHBOI
porpamu.

[Tponenypa HamaHHs JOAATKOBHX OCBITHIX MOCIYT 3700yBady BHUILOI OCBITH 3
METOI0 BHBUYCHHSI HABYAJILHOTO Marepiaiay AMCIUIUTIHU TMOHAJ] OOCATH, BCTAaHOBJICHI
HaBYAJBHUM IUIAHOM OCBITHBOI MpOTrpamu, BuU3HAUYeHa y IlomokeHHI Mpo HamaHHS
JIOTATKOBUX OCBITHIX TOCIYT 3700yBayaMm BHUIIOi OCBITH B Jlep>KaBHOMY yHIBEPCUTETI
«KuTOoOMHpChKa MOJIITEXHIKA.

BusHaHH# pe3yJbTaTiB HAaBYaHHSA, HA0yTHX Y He(popMaJIbHIl Ta/a00
inpopmanbHiii ocBiTi

BusHaHHg  pe3yibTaTiB  HaBYaHHA, HaOyTux y HedopmaibHiil  Ta/abo
1H(popMaIbHIN OCBITI B paMKaX OKpPEMHX T€M HABYAJIbHOI JUCHIUIUIIHU, 3A1HCHIOETHCS
BUKJIaJ[a4eM 3a 3BEPHECHHSM 37100yBaya BUIIOI OCBITH Ta MPEACTaBICHHIM TOKYMEHTIB,
K1 MATBEP/DKYIOTh pe3yJbTaTH HaBuUaHHs (cepTudikat, CBIIOITBA, CKPIHIIOTH
Tomo). PilmieHHs Tpo BHU3HAHHSA Ta OI[lHKAa 3a BIAMOBIJHY YacCTHHY OCBITHBOTO
KOMITOHEHTa TPUMMAETHCS BHUKJIAJa4eM 3a pe3yJbTaTaMu CHiBOecinu 31 3100yBademM
BUIIO1 OCBITH.

Busnanus  pe3ynabTaTiB  HaB4yaHHS, HaOyTMX y HepopMmanbHii  Ta/abo
iH(OopMaNbHIA OCBITI B paMKax LUIOTO OCBITHBOTO KOMIIOHEHTA, 3I1MCHIOETHCS 3a
MPOIIeyporo, sKa BuU3HaUYeHa y [lojoskeHH1 Mpo opraHizallito OCBITHHOTO TMPOIECY Y
JepxxaBHOMY yHiBepcUTET1 «JKUTOMUPCHKA MOMITEXHIKA.
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Il kana oniHIOBaHHSA
[xama €EKTC HanionanpHa 1ikasia 100-6anpHa mkaia
A 3apaxoBaHO 90-100
B 82-89
3apaxoBaHO
C 74-81
D 64-73
3apaxoBaHO
E 60-63
FX He 3apaxoBano 35-59
F He 3apaxoBano 0-34
11. I'nocapii
Ne 3/ Tepmin gepKaBHOIO MOBOIO BiamnoBigHUK aHTIIACEKOI0 MOBOKO
1. Marepis Matter
2. PeuoBuna Substance
3. diznyne noze Physical field
4, I'pasiTamiiine moje Gravitational field
5. EnextpomarsiTHe mosne Electromagnetic field
6. Snepue (cunbHe) Mose Nuclear field
7. Crnabke mone Weak field
8. dynmaMenTanbHa (isndHa KOHCTAHTa Fundamental physical constant
9. Mexaniuna cuna Mechanical force
10. |Immysse, 3aK0H 36€pEKEHHS IMITYITbCY Momentum, law of conservation of momentum
11. |[MowmenT inepuii Moment of inertia
12. | MowmenrT immymbey Angular momentum
13. |Cuna tsoxinns Gravity
14. |Jedopmanis TBepaoro Tina Deformation of a solid body
15. |Mogayns IO#nra, 3axon I'yka Young's modulus, Hooke's law
16. bonpouegn B razax (i30TepMivHuiA, 1300apHuii, Isoprocesses in gases (isothermal, isobaric, isochoric)
130XOpHHIA)
17. |IlapuianbHuii THCK Tasy Partial pressure of gas
18. |PoGora Ta eHepris Work and energy
19. |EnTtpomis Entropy
20. |Munamiuna Ta KiHEMaTU4YHA B’A3KOCTI PiIUHU Dynamic and kinematic viscosity of a fluid
21. |Konupanus ta xBumi Oscillations and waves
22. |Hoexuna xBuii Ta yactora Wavelength and frequency
23. |Edexr donmuepa Doppler effect
24. |EnexrponposinicTs Conductivity
25. |[3apsn enexrpona Electron charge
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Ne 3/m TepMiH epKaBHOIO MOBOIO BianoBiTHUK aHTTIHCEKOIO MOBOO
26. |3axou Kymnona Coulomb's Law

27. |Marnitue mone Magnetic field
28. |Enexrpuuna mampyra i cuma ctpymy Electrical voltage and current
29. |BigHocHicTs 0fHOYACHOCTI Relativity of simultaneity
30. |Crannaprna mozens disuxu enementaphux actunok | Standard Model of Particle Physics
12. PexoMeH10BaHa JiTepaTypa
Ocnoena nimepamypa

1. CyuacHa dizuka Boau: moHorpadis / JI. C. Mapuentok, O. 0. Mapueniok, O. O.
[lleBuenko, A.l. Mapunin, C.I. JlitBunuyk; 3a pen. JI. C. Mapueniwok; IH-T
saepHUX nochikeHb Harl. akan. Hayk Ykpainu, Ham. yH-T xapu. Texnon. — K.:
Konmop, 2021. — 288 ¢. — ISBN 978-617-8052-19-5.

2. Metonuka HaBuanHs (izuku y 3BO. Yactuna 1. Jlekmii [Exexrponnumii pecype] :
HaB4. m1oci0. sl 3100yBayiB CTYMNEHS MaricTpa 3a OCBIT. MPOrpamolo
«KoMmmr’rotepHe MojentoBaHHsS (izmuHuX mporeciBy cner. 104 dizmka Ta
actponoMis / KIII im. Irops Cikopcekoro ; yknan.. ®@. M. TI'apeeBa, T. B.
MartBeeBa. — Enexktpon. tekct. nmani (1 ¢aitn). — Kuis : KIII im. Irops
Cikopcbkoro, 2024. — 59 c.

3. ®izuka. Mexanika, MoJekyispHa (i3uka Ta TepMOAMHAMIKA : HaBYAIbHHM
nocionuk / FO. O. Hkypnona, O. O. Ilaceko, O. A. KoBasienko. — Cymu :
CymMmchkuit nepkaBauii yHiBepeuret, 2021. — 221 c.

4. 30ipHUK 3a1a4d 3 Kypcy 3arajibHoi (izuku [EnexTpoHHUN pecypc]: HaBUaTIbHUI

NOCIOHMK JJisi  3700yBayiB  OCBITHBOTO CTyMNEHS «0akajmaBpy» TEXHIYHHUX
cneuniagbHOCTe JAeHHOoi Ta 3aouHoi (opm HaByu. / b.I. BepOuupkuii, C.I
Jliteuauyk, H.B. Memsinp. — K. HVYXT, 2020. - 577 c.,
https://www.scribd.com/document/812813921/%D0%97%D0%B0%D1%85%D
0%B0%D1%80%D1%87%D1%83%D0%BA-%D0%94-%D0%90-
%D1%82%D0%B0-%D1%96%D0%BD-
%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0-
%D0%97%D0%B1%D1%96%D1%80%D0%BD%D0%B8%D0%BA-
%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-
%D0%9D%D0%B0%D0%B2%D1%87%D0%B0%D0%BB%D1%8C%D0%BD
%D0%B8%D0%B9-
%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA
-2019.
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Jlonomixcna nimepamypa

1. 1 Yoanawn I1. I1. ®izuka: Iliapyunuk — K.: Buma mxoma, 2004. — 567 c.,in.
ISBN 966-642-249-2

2. bywox I @., Jlesanooscokuui B. B., Iligeno I'. ®@. Kypc ¢izuxku: Hagpu.
nociOHuK: y 2 kH. 2-re BuA. — K.: JIu6igs, 2001. — ISBN 966-06-0084-4

3. Caoosuti A. 1., Jleca FO. I OcHOBU (i3UKH 13 3ajlayaMH Ta MPUKIATAMU 1X
po3B’ssyBaHHs: Hapu. mocionuk. — K.: Kormop, 2003. — 384 c. ISBN 966-06-
0807-4

4. Kypc 3aranbHOi (i3uku. HaBuanbHMil MOCIOHMK I8 BUIIMX HABYAJIBHUX
3aknaniB. / Kapmaszin B. B., Cemeneyw B. B. - K.: Kongop, 2016. — 786 ¢

5. Bonosux I1. M. ®i3uxa: J{ns ynisepcuretiB. — K., Ipnins: Tlepyn, 2005. — 864 c.,
1. ISBN 966-569-172-4

6. R.P.Feynman, R. B. Leighton, M. Sands — The Feynman Lectures on Physics (in
3 Vols) — Addison-Wesley Publishing Company, Inc. — 1963-1965.

13. Indopmaniiini pecypcu B InTepHerti

1. https://phet.colorado.edu/uk/simulations/filter?subjects=physics&type=html&sor
t=alpha&view=qgrid - |HTepakTUBHI OHJIAWH-CUMYISATOPU PI3HOMAHITHUX
(GI3UYHUX TPOIIECIB Ta SBHIN 3 MOJJIMBICTIO 3a/JaHHS ITOYaTKOBHUX YMOB Ta
BUMIPIOBaHHS (PI3MYHHUX MTapaMeTpPiB

2. http://www.virtulab.net/index.php?option=com_content&view=section&layout=
blog&id=5&Itemid=94 — Onucanus O6aratboxX (i3UUHHX SBHUI Ta JOCTITIB, iX
HaoYHa JEMOHCTpAIlis

3. https://ocw.mit.edu/courses/physics/ — [Nepenik KypciB 3 pi3HHX po3AUTiB (Bi3uKn
Bim MIT (MaccauyceTchkuii TexHoOT4HUHN 1HCTUTYT, CIIIA)

4. https://www.classcentral.com/subject/physics — Ilepenik BUIBHEX KypCiB 3 pi3HUX
po31uTiB (hi3UKH BiJl PI3HUX BUIIUX HaBYAIBHUX 3aKJIa/iB CBITY

5. https://www.khanacademy.org/science/physics — Kypc ¢isuku Big Akanemii
XaHa
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