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HayioHaIbHUK TEXHIYHMKA YHIBepCUTEeT YKpPaiHU
«KMIBCbKWW MOAITEXHIYHUWA IHCTUTYT
imeHi ITOPA CIKOPCbKOIO»

Kadeppa 3aranbHoi ¢i3uku T1a
mogaentoBaHHA ¢pisnyHux npouecis

®I3UKA YACTUHA 1. MEXAHIKA. MOJIEKY/IAPHA ®I3UKA TA
TEPMOAUHAMIKA. ENEKTPUKA. (30)

Pob6oua nporpama HaBuyanbHoi gucumnniim (Cnnabyc)

PiBeHb BULLOT OCBITH
lany3b 3HAHb
CneuianbHicTb
OcsiTHA nporpama
CraTyc gmcumnninm

PeKBi3nTKU HaBYaZIbHOI AUCLUNAIHM

Iepwuii (baxanaspcokuii)

G Inoicenepis, supobrHuymeo ma 6y0ieHUYME0
G 1 Ximiuni mexnonozii ma inoicenepis
Ximiuni mexnonozii ma indcenepis
Hopmamuena

dopma HaBYaHHA 3a04Ha

Pik niarotoBKM, cemectp 1 Kkypc, ocinuniu cemecmp

O6car aucuunaitm 180 2o0un (6 kpeoumis) Jlexyii — 6 coounu, [Ipaxmuyni 3anamms — 2
200unu, Jlabopamopui 3anamms — 4 200unu
CemecTpoBuiA KOHTPOb/

KOHTpPOA bHi 3axoam

lenum, moodynvna koumponvra poboma, po3paxyHkosa poboma

Po3knapg 3aHATb Yac i micye npogedeHHs ayOUmMopHUX 3aHAMs BUKIA0EHI Ha calimi

http://rozklad.kpi.ua/

Ykpaincoka

NekTop: Apo3aeHko OnekcaHapa BonogumupisHa, 0.drozdenko@Kkpi.ua, a-
drozdenko@ukr.net, zfftt.kpi.ua, -
MpakTnuHi: po3aeHko OnekcaHapa BonoaumumpisHa, 0.drozdenko@Kkpi.ua, a-
drozdenko@ukr.net, zfftt.kpi.ua, N
NabopatopHi: Apo3aeHko OnekcaHapa BonoammupisHa, 0.drozdenko@kpi.ua, a-
drozdenko@ukr.net, zfftt.kpi.uaa, B

https://zfftt.kpi.ua/study/sylabus/

MoBa B1KnagaHHA
IHbopmaLia npo
KepiBHUKa Kypcy /
BWUKNagauis

Po3miweHHsA Kypcy
Mporpama HaB4Ya/bHOI AUCLUNIHU
1. Onuc HaBYaIbHOI AMCHUILTIHM, T MeTa, IPeIMeT BUBYAHHS TAa Pe3yJbTATH HABYAHHSA
Kypc ¢i3uku € pyHIaMeHTanbHO0 OCHOBOIO JJIsi BUBYEHHS LIJIOTO PSAY JUCUMUILIIH

npodeciiiHoi Ta TPAKTUYHOI MIJTOTOBKM 1HXKEHEPIB PI3HUX HANpPsIMIB MIATOTOBKH. B
MIPOIIEC] BUBYCHHS THUCIUILTIHU

«®di3uka» cTyaeHTH HaOyAyTh TIPYHTOBHE PO3YMIHHS 3aKOHIB TPHUPOAM, TMOKIAIECHUX B
OCHOBY 1H)KEHEPHUX PIIIIEHb TP BUPIMICHHI BUPOOHUYMX 3aB/IaHb.

1. MeTa HaB4YaNbHOI AUCLUUNJIHU

di3uKa € OHIEI0 3 OCHOBHHX MPUPOTHAYO-HAYKOBHUX IUCIHUILIIH, B IKUX BUBYAIOTHCS
3aKOHW HEXHUBOI mpupoau. [lix mpupomHUYMMU HayKamMH ChOTOAHI MOXKHA PO3YyMITH Ti
rajry3i 3HaHb, B IKMX MOXe OyTH TIPOBEICHUN €KCTIEPUMEHT JIJIsl TTATBEPIPKEHHS TPUITYIIIEHb
1 MozieTiel, BUCYHEHUX TEOPI€I0 1 MPOBEIEHUX JOCTIAIB. EBOIIOMIS pO3BUTKY MPUPOTHUUNX



HayK J03BOJIMJIA ICTOTHO PO3MIMPUTH ITUM HayKaM METOJIOJIOTIIO JOCHTIKEHb MOPIBHSIHO 3
¢diutocodicro, YaCTUHOKW SKOI BOHU Oyiau, 1 MEPETBOPUTH iX 13 CHOMBIAAIBHUX B
€KCIIEpUMEHTAJIBHI.

B xmacuunHux kypcax (pi3uKu CTYJEHTH BHBYAIOTh 3aKOHU IPUPOAH, SIKi € OCHOBOIO
MEePEeBaKHOT OUTBIIOCTI 1HKEHEPHUX Ta TEXHIUHUX IUCHUILIIH, SKI HUHI € B CAMOCTIMHUMHU
00JacTIMH JOCTIIKEHb Ta MPAKTUKH.

MeTo10 BUBYEHHSI AMCUMILIIHU € PopMyBaHHs y MailOyTHIX (paxiBIiB CTINKUX 3HAHB
3 3aKOHIB IPUPOJIM, YMIHHS BUKOPUCTOBYBATH OTPUMAaHHI 3HAHHS MIPH MOAATBIIOMY
BHBUYCHHI CHCIaIbHUX TUCIUILIIH, & TAKOX Y MailOyTHi#M npodeciitHiil TisTbHOCTI.

Ilpeomem nasuanvHoi Oucyuniinu — OCHOBHI MOHATTS Ta 3aKOHH HEXHUBOT IPUPOJIH.

[Ticas 3acBO€HHA HaBYaIbHOI AMCLUUIUIIHM CTYACHT IOBUHEH 3HATH Ta BMITH
BUKOPHCTOBYBaTH 3HAHHA 3aKOHIB HEXHWBOI MPUPOAM HA piBHI, HEOOXITHOMY JUIS
JOCSITHEHHSI 1HIIUX PE3YJbTATIB OCBITHBOI MPOrpamu, 30Kpema, TUX, 110 JIeKaTb B OCHOBI
JUCIUIUTIH (paXxOBOIO CIPSMYBaHHS: MEXaHIKH, TEPMOANHAMIKH Ta 1H.

CTyAeHT NOBUHEH YMITH: TMO€AHYBATH TEOPIIO 1 MPAKTUKY ISl PO3B'S3yBAHHS
NPAKTUYHUX 3aBlaHb, 3aCTOCOBYBATH MPHUHLMIIKA CUCTEMHOIO aHali3dy, HIPUYUHHO-
HACIIAKOBUX 3aB’SI3KIB MDK 3HAUyIIMMHU (akTopaMH Ta HAyKOBUMH 1 TEXHIYHUMHU
pIIIEHHAMHU, IO OPUMMAIOThCS MiJ Yac pO3B’SA3aHHA CKIAAHMX HpodeciiHuX 3aaay;
3HAXOAUTH MNOTPIOHY I1HQOpPMaLID Yy JITEepaTypl, KOHCYJIbTYBAaTHUCS 1 BUKOPHUCTOBYBATH
HAayKOBI 0a3W JlaHWX Ta IHII BIAMOBIJHI JpKepena iH(opwmallli 3 METOW JIeTaaIbHOTO
BUBYEHHS 1 IOCTIPKCHHS 1H)KCHEPHHUX MMUTAaHb BIJIMOBIIHO 10 CHeliai3altii.

JUIst yCHIIIHOTO 3aCBO€HHS JUCUMIUIIHM, CTYJEHT I[OBHHEH BOJIOJITH HabOpoOM
KOMIIeTEHTHOCTell 0akanaBpChKOTO PiBHS, 30KpeMa: 37aTHICTh 3aCTOCOBYBAaTH 3HAHHS 1
PO3YMIHHSI HAYKOBUX (PaKTiB, KOHIIEMIIIM, T€OPid, MPUHLMIIB 1 METOJIB, HEOOXITHUX JIJIst
MIATPUMKA 1HXEHEPHOI; 3/aTHICTh JO a0CTPAKTHOTO MHCIJICHHS, aHaji3y Ta CHHTE3Y;
3MaTHICTb NOpHUMaTH OOIPYHTOBaHI pIIIEHHsS; 3AAaTHICTh MpPAIOBaTH 1HIUBIIYaJbHO;
3MaTHICTh NPALIOBATA B KOMAaH/l; 3/JaTHICTb €()EKTUBHO BHKOPHUCTOBYBATHU TEXHIUHY
JiTepaTypy Ta 1HII JpKepena iH(opmarli; 37aTHICT 3aCTOCOBYBATH 3HAHHS 1 PO3YMIHHS
HAayKOBUX (PaKTIB, KOHILIEMI[H, TEOPiil, MPUHLMUIIB 1 METOIB, HEOOXIAHUX ISl MIATPUMKH
TisTbHOCTI B cdepi cBo€l nmpodeciiiHol AISUTbHOCTI.

2. IlpepekBi3uTH Ta NOCTPEKBI3UTH AUCHHUILTIHU (Miclle B CTPYKTYPHO-JIOTiYHiil cxemi
HABYAHHS 32 BilMOBiIHOI0 OCBITHLOI) POrPaMOI0)

Hucnumuiina 6a3yeTbesl HA 3HAHHAX 3 (PI3MKM Ta MaTeMaTHUKH, 3aCBOEHUX B paMKax

3arajgbHOI CepeIHbO1 OCBITH. BUBUEHHS KypCy nependayac BUKOPUCTAHHS HABUYOK 3 TEOPil 1
TEeXHIKH



EKCIIEPUMEHTY Ta MAaTeMaTHUYHUX HAaBUYOK, IO HaOyBalOThCA 3a TMapajelbHOTO
BUBYCHHS MAaTEMaTUYHUX JUCHUIUIIH. HeoOXimHUM eleMeHTOM TIpW BUBYCHHI
JUCHMIUTIHU € OBOJIOJIHHA MOHATIMHUM Ta MaTEeMAaTUYHUM arnapaToM MaTeMaTHYHOTO
aHami3y, aHaJMITHUYHOI TeoMeTpii, JiHIHHOT anreOpu Ta BeKTOpHOro aHamizy. Okpemi
MUTaHHS BUMAaraioTh BMIHHS PO3B’sI3aHHS HAWIPOCTIMIMX AUQEpPEHIIaJbHUX PIBHSHB,
10 BUBYAIOTh Y PaMKaxX TUCIUILTIHU «/{ndepeHiianbti piBHIHHS.

HalyTi 3HaHHS Ta yMIHHS NpU MOAAIBIIOMY HaBYaHHI OyyTh 3aCTOCOBYBATUCSA
Py BUBYCHHI SK 3araJlbHO-TEXHIYHUX JUCIUILUIIH (CJIEKTPOTEXHIKA, TEOPETHYHA
MEeXaHiKa, OIp MarepiajiB TOIIO) TakK 1 chemiadbHux ((di3uyHa XiMisl, TerIo-
MacooOMiH, KBaHTOBA (hi3UKa TOIIIO).

2. 3MiCT HABYAJIBHOI JUCIUILIIHU

Kypc ¢is3uku ckiaiaeTbes 3 IBOX 3MICTOBUX MOJYJIIB. Y MEPIIIOMY CEMECTPi BUBYAETHCA MOAYJIb
«MexaHika, MoJieKyJIsipHa Qi3uKa Ta TepMoAnHaAMiKa. EjekTpocTaTika Ta eJIeKTpUIHUN
CTPYM.»

Pozainm i Temu Kypey Gi3uKu:

Po3szain 1. ®isuyHI OCHOBU MeXaHIKU

Tema 1.1. KinemaTuka MatepiajibHOI TOUKH Ta TBEP/IOTO Tija

Tema 1.2. /luHamika cucteM (IMHAMiKa MaTepiaJIbHOI TOYKU Ta CUCTEMH TOUYOK. /[mHaMika
TBEPIOTO TLyIa)

Tema 1.3. Pobora Ta eHepris

Tema 1.4. EnemeHTH crnemniajbHOI TEOPil Bi/THOCHOCTI

Pozpin 2. MosnekyssipHa ¢i3uka i TepMoimHaMiKa
Tema 2.1. OCHOBU MOJIEKYJISIPHO-KIHETUYHOI
Teopii Tema 2.2. EnemenTtu Tepmoavnaamiku Tema
2.3. ABulna nepeHocy

Po3spin 3. EnexrpocraTtuka Ta eJIeKTpUIHUHN
crpym Tema 3.1. Enekrpocraruka Tema 3.2.
EnextpuyHuii cTpym

3. HaBuaspHi MaTepiasiu Ta pecypcu
Ba3sosi indgopmaniiini pecypcu

3aroponniii, B.B. 3aransna ¢izuka: nigpyunux/ KIII im. Iropst Cikopebkoro, 2020, -364c.
https://ela.kpi.ua/handle/123456789/38392

1. Kyuepyk .M., I'op6auyk L.T., JIynuk ILII. 3aransuuit kypc ¢izuku. T.1.- K.; Texnika,1999 p.- 536
c. (HTB) BuBuaTH peKOMEHI0BaH1 PO3ILIH

2. Kyuepyk .M., I'op6auyk L.T., JIyruk I1.I1. 3araneauit kype ¢izuxu. T.2.- K.; Texnika,2001p. - 452
c. (HTB) BuBuaTu pexomMeH0BaH1 pO3aLIN

3. Kyuepyk .M., I'op6auyk I.T., Jlynuk I1.I1. 3aranpauit kypc dizuxu. T.3.- K.; Texnika, 1999 p - 520
c. (HTB) BuBuaTH pexoMeHI0BaH1 PO3ALIH

4. bap’sxtap B.I'., bap’saxtap [.B.,I'epmam JLII., Josruit C.O., Mexanika-K; HaykoBa nymka,2011 p.-
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350 c.

O.I1.Ky35p,0.B./Ipo3nenko,0.B. [lonsHiBchka 3aransHa ¢izuka. [HTepHET-pecypce 3a aIpecoro
http://physics.zfftt.kpi.ua BuB4aTH NOBHICTIO

JlaGopatopui pobotu 3 kypcy 3ATAJIBHOI ®I3UKU. IntepHeT-pecypc 3a  aapecoro
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuB4atu BiamoBigHO 10 rpadika BHKOHAHHS
1abopaTopHUX poOIT

7. Yepros JI.I'., BopobiioB A. A., 3agaui 3 ¢pisuku. - M., Buina mkosa 2007. (HTB)

JonarkoBi indopmauiiini q1:xepena

8.

10.

3aranpHa ¢i3uka: [[unamika [EnextponHuit pecypc] : MeToauuHi peKOMEHAIlT A0 PO3B'I3yBaHHS
3a/a4y I CTYJICHTIB 1HCTUTYTY TEJICKOMYHIKAIlIMHMX CHUCTEM Ta IHIIUX TEXHIYHUX (aKyIbTETIB /
HTVYY «KIIl» ; yknaa. A. B. Hemuposcekwii, O. B. Ipo3nenko, O. I1. Ky3s. — EnekTpoHHi TeKCTOBI
nai (1 ¢aiur: 1,34 Moaiit). — Kuis : HTYVY «KIlI», 2011. - Ha3Ba 3 expana. —

Hoctyn: http://library.kpi.ua:8080/handle/123456789/1332

®i3uka. Po3nin «Enexrpuka i marnetusm» [ Enekrponnuii pecypc] : KOHCHEKT JEKIii IS CTyISHTIB
cnemianbHOocTeld  «IIpommcnoBa  OiorexHomoris»,  «OOmagHaHHs  (apMameBTUYHOI  Ta
Mmikpobionoriunoi npomucinoBocti» / HTYY «KIII» ; yknaa. O. I1. Ky3b. - EnekTpoHHi TeKCTOBI JaHi
(1 ¢aiur: 7,44 Moaiit). — Kuis : HTYY «KIIl», 2009. - Ha3Ba 3 ekpana. — Jocrym: http://library.ntu-
kpi.kiev.ua:8080/handle/123456789/153

Physics chapter: Electrostatics [Electronic resource] : self-study course-book for the students of

Biotechnologies and Chemical Technologies faculties, speciality 6.051401 «Biotechnology»,
6.051301 «Chemical technologies» / O. V. Drozdenko, O. V. Dolyanovskaya, O. P. Kuz, Voloshuk,
I. P.; NTUU «KPI». — Electronic text data (1 file: 2,01 Mb). — Kyiv : NTUU «KPI», 2015. — 115 p. —
Title from screen.

11. Drozdenko, O. V. Physics. Magnetism [Electronic resource] : course book for foreign students of

12.

Engineering specialities / O. V. Drozdenko, O. V. Dolianivska, O. P. Kuz ; NTUU «KPI». —
Electronic text data (1 file: 2,95 Mb). — Kyiv : NTUU «KPI», 2014. — 103 p. — Title from the
screen.

Himaposa, Onena BononumupisHa. 3aranbHa ¢i3uka. MexaHika :MOy/IbHE HaBYaHHS : MOHOTpadis
/0.B. dimaposa, B.M. Kanuta, B.M. JIokTeB ; MiHicTepcTBO OCBITH 1 HayKH YKpaiHH,
Hamionanpuuii TexHiyHUH yHIBepcuTeT YKpainu "KuiBchbKuil MOMITEXHIYHUI IHCTUTYT IMEH1
Irops Cikopcrkoro".Bunanns apyre, 6e3 3min. —Kuis :KIII im. Irops Cikopcbkoro,2019. —185 c.

13. JlonatuHchKkuH, [BaH €BcTaxoBuy. 30ipHUK 3a1a4 3 (Hi3UKH : HaBYAITbHUAN MOCIOHUK / 1.€.

Jlonmatuncekuid, I.P. 3auek, C.O. Op'eB, O.b. binenbka [Ta 14 iHmmx| ; MiHICTEpPCTBO OCBITH 1
Hayku Ykpainu, Hanionansauit yHiBepcutet "JIbBiBcbKa nosiTexHika". — JIbBiB : BumaBHUIITBO
JIbBiBChbKOI momitexHiku, 2021. — 242 c.

. bpurineus, B. I1. ®i3uka: Mexanika - Bunmocs po3s’si3yBartu 3amaui. KoMmiencariitnuii kypc
14. 5 ,B.II. ® M B ’ K

[EnextponnMii pecypce] : HaB4. moci6. mist 3m00yBaviB crynens 6akanasp / B. I1. bpurinens, C. O.
[Tonnacos, O. B. Martsiituyk ; KIII im. Irops Cikopebkoro. — Kuis : KIII im. Iropst Cikopcebkoro,
2021. - 221 c.

https://ela.kpi.ua/handle/123456789/40971

15. dizuka. KomriekcHa miiIroToBKa 10 30BHINIHBOTO HE3aIeKHOTO oliHoBaHHs / Yknan. H. Ctpyxk,

B. Mamtok. C Ocran’tok. — Tepuonins : [Tigpyunauku ta nocioauku, 2015. - 432 c.

16. Tectu 3 xypcy 3aranbHoi (izuku. [Enexrponnuii pecypce]. — Pexum nocrymy:

http://physics.zfftt.kpi.ua/course/view.php?id=14
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17. Jlonatuuchkui, IBan €BcTaxoBud. 301pHUK 3a7a4 3 (DI3UKHU : HABUYAIBHHUM MOCIOHUK
/ 1.E. Jlomatuncekuit, [.P. 3auek, C.O. FOp'es, O.b. binenska [Ta 14 iHmmx] ;
MinicTepcTBO OCBiTH 1 HaykH Y kpainu, Harionansauii yHiBepcutet "JIbBiBChKa
noJiiTexHika". — JIpBiB : BugaBaunTeo JIbBiBChKOI moiTexHikn, 2021. — 242 c.

18. I'amouenko, CeiTiana JMurpiBHa. Mexanika : HaBYaIbHO-METOAMYHUN TTOCIOHUK /115

camMocCTiiHOI po0oTH 3 Aucuuriing "dizuka" : Asd CTyACHTIB TEXHIYHUX

cnemanbHocTel / C.[]. T'anmodenko ; MiHICTEpCTBO OCBITH 1 HAYKH Y KpaiHH,

Hauionansauii rexuiuynuit yniepeuret "XIII". — Xapkis : TOB "B Cmpasi", 2021.

—115¢c.

HaBYaNbHUNA KOHTEHT

4. MeToauMKa onaHyBaHHA HaBYa/bHOI AUCLMNIHU (OCBITHBOrOo KOMNOHEHTA)

JIleknifnHi 3aHATTA

Ne .o . PekomeHOauii uj000 30CB0EHHA
n/n Temu JeKUulu, nepe/itk OCHOBHUX NUMAHbv

Bcrtyn. OnpaLoBaHHA NeKLiMHOro matepiany 3a
Mpeamert i 3amicT gucumnnninn. PyHgameHTanbHI TUNW B3AaEMOAiN B Axepenamm
npupogi. PyHaameHTasIbHI 3aKOHW 36epekeHHs. OCHOBHI po3zinu [1], [12] MexaHika
di3unKkn.

1 MexaHika.
KiHemaTuKa NpAMONiHIMHOro Ta KPMBOIHIMHOIO pyxy
MaTepiaNbHOI TOUYKM. Pyx Ta M1Oro XxapakTePUCTUKMN.
MaTemaTUyHKUi1 anapaT KiHemaTukK. Cnocobu onucaHHA pyxy. Pyxu
TBEPAMX TiN. 3aKOHM HbloTOHa. Imnynbc Tina.
OCHOBM MONEKYNAPHOI ¢i3nKu . OnpautoBaHHA NeKuiinHoro maTtepiany 3a
OCHOBHI yABNEHHA MONEKYNAPHO-KiIHETUYHOI Teopii. TemnepaTypa i Axepenamu

2 TUCK rasy. PiBHAHHA CTaHy igeansbHoro rasy. lNepwe Havano [1], [12] monekynspHa di3mKa Ta
TepMoauHaMiKW. BHYTpilLHA eHepria iaeanbHOro rasy Ta cnocobu ii TepMoaAnHaMiKa
3MiHW. PoboTa rasy B isonpouecax. TeNJA0EMHICTb i4eaNbHOro rasy.
ENNEKTPOCTATUKA OnpaLoBaHHA NEKLiMHOro maTepiany 3a
EnekTpuyHMin 3apsg Ta Moro BNacTMBOCTI. Hanpy»KeHicTb nonsa Jxepenamu

3 | TOYKOBMX Ta po3noAineHunx 3apagis. Teopema Maycca. . . [2], [11] EneKTpocTaTuka Ta
PoboTa no nepeHeceHHo 3apAay B eNeKTpUYHOMY noni. MNoTeHujian eNeKTPUYHMI CTPYM
nons. 38'A30K HaNpPy»XeHOCTi Ta NOTEHLiaNy eNeKTPOCTaTUYHOrO
nona. EHepria enekTpocTtatTM4yHOro nons.




IIpakTHUYHI 3aHATTA

OCHOBHUM 3aB/IJaHHAM ITUKJIy IPAKTUYHUX 3aHATH € OBOJIOAIHHSA CTy/IEHTaAMU
IIpUHoOMaMu i MeToAaMU IPAKTUYHOTO 3aCTOCYBAHHS 3HAHb.

Ha3Ba TeMu 3aHATTA Ta Nepesiik OCHOBHWUX NUTaHb (Nepenik AMAaKTUYHUX 3acobiB,
nocunaHHA Ha niTepatypy)
Po3ginu ¢i3snKu 3rigHO HaBYaNbHOrO N/IaHy
BcTynHe 3aHATTA. O3HAaMOMIEHHA 3 MaTEMATUYHUMMN METOAAMM PO3B'A3yBaHHA 3343y 3
di3nKuM.
[2] Aeaki 3aranbHi meToaM PO3B’A3yBaHHA 3a4a4 3 Pi3nKu
[4] komnneKcHi Tectu 3 po3ainy «MexaHika» PiseHb 1 Ta PiBeHb 2.
[4] KomnnekcHi TecT 3 po3giny « MonekynAapHa ¢isunka i TepmoanHamika»
[4] KomnnekcHi TectTn 3 po3ainy «EnektpomarHeTnam» PiBeHb 1 Ta PiBeHb 2.

Ne n/n

JIaGopaTopHi 3aHATTA

Y mepiioMmy cemecTpi CTy/IEeHTH BHKOHYIOTh JlabopaTopHi po0OoTu 3 mukiay «MexaHika»,
«MonekynapHa ¢i3uka 1 TepMoauHamika» Ta «EjekTpuka Ta Mar€HeTusm» BIATOBIZHO 10
BCTaHOBJIEHOTO Tpadika Ta PO3KJIaJLy 3aHATh.

OCHOBHUM 3aBJIaHHAM LUKIYy J1abopaTOpHUX poOIT € HaOyTTA CTyZeHTaMH JOCBiIY
IIPOBEJIEHHS eKCIIEPUMEHTAIbHUX JOCTI/IXKEHDb IIPU TEPEBIPIi MTOJI0KEHDb TeOPpil Ta 3aCBOEHHS
IPaBUJI 0OPOOKH €KCIIEPUMEHTATbHUX JJAHUX Ta 0DOPMIIEHHS O/IEP>KAaHUX PE3YJIbTaTIB.

Jna miarotoBku 70 po6oTH B Jaboparopii Tpeba: 1) BUBUMTH IOJIOKEHHS Teopil; 2)
MiZITOTYBaTH IIPOTOKOJI JOCTI/PKEHHs; 3) BUKOHATH BIPTyaJbHY Ja0OpaTOpHYy po0oTy; 4)
IIPOUTH TMOTIEPEAHIN TECT JIJIsI IePEBIPKU FOTOBHOCTI /10 BUKOHAHHS J1a00paTOPHOi poboTH

Irj;_)n HazBa 1abopaTopHOi pob0TH (KOMIT' IOTEPHOTO IPAKTUKYMY )
BuBueHHs Teopil 00poOKU pe3yJIbTaTiB BUMIPIOBaHb Y Qi3UUHIN
o JtabopaTopii Ha MPUKJIai MAaTEMAaTUIHOTO MasiTHUKA
1-2 BuBueHHs AMHAMIKHA 00€PTaJIbHOTO PYXy Ha MPUKJIA/L (Pi3UUHOTO MasTHHUKA
1-6 BusHaueHHs BijiHONIEeHH TerstoeMHocTei Cp/Cv 7j1s mOBITPA.
1-7 | BuBueHHs JamiHapHOIl Teuil ra3y Kpi3b TOHKI TPyOKU

5. CamocrTiitHa poboTa cTyaeHTa

Camocmitina poboma cmyO0eHma 8KI0YA€E: ONPAyO8anHs IeKYitiHo20 mamepiany ma
OKpeMUX numans meopii, AKi 8UHOCAMbCA HA CAMOCMILIHE ONPAYIO8AHHs, NIO20MOBKA 00
NPAKMUYHUX 3AHAMb, PO38°A3V8AHHS 3a0a4y OOMAUWHLO20 3A80AHHS, NI020MOBKY 00
aabopamopuux pobim, BUKOHAHHS 3A680AHbL PO3PAXYHKOB0I pobomu , Ni020MO6KY 00
MOOYIbHUX KOHMPOIbHUX POOIM.



OmnparroBaHHs JEKIIITHOTO MaTepialy IPOBOIUTHCS PETYISPHO MPOTATOM CEMECTPY
3a KOHCIIEKTOM Ta 32 PEKOMEHJIOBAHOIO JIITEPaTyporo. 30KkpeMa HEOOXiTHO CaMOCTIHHO 1
JICTABHO OTPAITFOBATH CJIIyI0Ul MUTAHHS B PO3/iIax:

Mexanika
Cunm B mpupozi. HeinepirianbHi cucTeMu BIIJIKY.

Cucrema Ti. IMImynbe cucTeMu Till. YMOBHU 30€peKeHHS Ta 3MIHHU IMITYJIbCY CUCTEMH.
3aKoH 30€peKEeHHS IMITYJIbCY.

Osnauenss podotu. Teopema npo kiHeTHuHy eHeprito. [loTenmiansha enepris. O3Haka
MOTEHITIAJIBHOCTI MOJIsi, KOHCEPBATUBHI CHIIH.

MoMeHT IMITyJIbCy Ta 3aKOH HOTO 30epeKeHHS.

OOGepTaHHs TBEPAOIO TiJIa HABKOJIO HEPYXOMOT 0Ci. MOMEHT CHJIM, MOMEHT 1HEpIIii.
OcHOBHE PIBHSIHHA JUHAMIKH O0€PTAIIBHOTO PYXY.

KinetnuHa eHepris 1 podoTa npu 00epTaibHOMY pycl. 3aKOH 30€peKEHHS €HEPTii.
MonexkyasipHa ¢izuka.
AniabaTHui niporiec, piBHSHHS ajiadaTi.

O6opoTHi Ta HEOOOpOTHI UK. [IpunHnun aii TeroBoro nuryHa. [k Kapho.
Hepisuicts Knaysiyca. [lousittst entporii. CTaTUCTUUHUN 3MICT €HTPOITIi.
DeHOMEHOJIOT1YHA TeOopId SBUII IEPEHOCY, JOBXHHA BUIBHOTO MPOOITy Ta cepeaHln
nepepi3 MOJIEKYJl, MOJIEKYJISIPHO-KIHETUYHA TEOPisl SIBUILl IEPEHOCY .

Kpucranu ta ix BmactuBocTi. Pinuau Ta ix BiactuBocti. ®aza ta ¢ha30Bi nepexoiu.
[ToTpiiina Touka. [liarpama crany.

EnexrpocraTruka.

Tunu nienexkTpukis. SBulle moispu3allii, MoJIPU30BAHICTH JieNeKTpuKa. Teopema
["aycca mist Bexkropa P. Bextop D . JlienektpuyHa MpOHUKHICTb.

EnexTpuune nosie B npoBigHUKax. EdekTpuuHe noje B NpoBiIHUKAX. €MHICTb,
KOHJeHcaTopu. Po3paxyHOK €MHOCTI KOH/IEHCATOpa.

Enepris enekrpuynoro noss. EHepris B3aeMoii CUCTEMU 3apsIKeHHUX Til, €HEepris
B3a€MO/I11, EHEPTis 3apSAKEHOI0 KOHJIEHCATOPa; €HEPrisl €JeKTPUYHOIO MO,
00'eMHa T'yCTUHA €HEpTii.

[TocTiitHui eAeKTPUYHHUM CTPYM, CHJIA 1 TYCTHHA CTpyMy. PIBHSIHHSI HETIEPEPBHOCTI.
Enexrpopymiiina cuna.

3akonu Kipxroda. [ToTyxHICTb.

Teopist eneKkTponpoBiAHOCTI B MeTasiaX. KOHTaKkTHA pi3HUIIS MOTEHITIATIB.
EnexTpuunuii cTpym B razax ta piauHax.

POBB’?ISYBaHHH 3aJla4 1O0MAalIHbOI0 3aBJAaHHA IPOBOAUTLCA 3 METORO BaI(piHJ'IeHHH
3HaHb Ta YMiHL IMPAKTUYHOTO 3aCTOCYBAHHS IMOJIOKCHDb Teopi'l'.



[TlinroToBKa 10 Ja0OpaTOpHUX POOIT Mependadae BUBYCHHS CTYJECHTOM 3aKOHIB
Gb13uKHM, [K1I TEepeBIPAIOTHCA TMPH BUKOHAHHI JAaOOPATOPHUX JOCHIIKEHb, METOIUKH
MPOBECHHS TOCHIKEHb, TPWUJIAIIB, 10 3aCTOCOBYIOTHCS IS BUMIPIOBAHBb, TOPSIKY
00pOoOKHM pe3ybTaTiB EKCIIEPUMEHTY.

[Ticas mpoBeneHHs 1abOPaTOPHOI pOOOTH CTYNEHTH MOBUHHI OQDOPMHUTH PE3yIbTaTU
JAOCTI/PKEHb: BHUKOHATH HEOOXinHI OOYHMCIIeHHs, MOOyayBaTH rpadiku, po3paxyBaTu
HOXUOKHU.

Po3paxyHkoBa poOoTa CKIAJa€ThCS 3 YOTUPHOX 4YacTUH: «@DIi3MYHI OCHOBU
MexaHikn», «OCHOBH MOJEKYJSIpHOi (I3UKM 1 TepMOAMHAMIKW», «Enexrpocraruune
noJsie». KokHa 4acThHA CKJIaa€Thes 3 BOCBMH 3aja4, BIAMOBIAHO 10 TporpaMu Kypey. Ha
BHUKOHAHHS KOXKHOI 3 YaCTHUH TiependadeHo 3 — 4 TxKHI.

[TinroToBKa 10 MOIYJIHPHUX KOHTPOJBHUX POOIT mepeadadae MOBTOPEHHS CTYICHTOM
MOJIO’KEHB TE€OPii Ta X MPAKTUYHOTO 3aCTOCYBaHHs. BukoHaHHS 111€1 pOOOTH BUMarae Bif
1 mo 6 roauH.

MoniTUKa Ta KOHTPO/Ib

6. MoniTuka HaBYaNbHOI AUCLMUNNIHK (OCBITHDOTO KOMNOHEHTA)

Y paszi xeopobu cmydenm 30008 ’s3aHUll npeocmasiAmu 008i0KY NpPO MepPMiH
NPOXOOIHCEHHS NIKYB8AHHS, OQOPMIEHY HANEHCHUM YUHOM 8 YCMAHO8I, Oe NpPOXOOUlo
JIKY8AHHA. B iHwux eunaoxkax (Hanpuxiao, cimeuni 0oCcmaguru) NUMAaHHA BUPIULYEMbCS 8
IHOUBIOYANIbHOMY NOPAOKY pa3zom 3 eukiadauem. Y 0y0v-sKOMY GUNAOKY CMYOeHmMAM
peKomMeHOyeEmbCcs  8i08ioyeamu  yci 8UOU 3aHAMb, OCKIIbKU HA HUX BUKIAOAEMbCS
meopemuyHull mamepial ma po3GUBAIOMbCS HABUYKU, HEOOXIOHI 0N BUKOHAHHS
cemecmpo8o2o iHOUBIOYANbHO20 3A80AHHS, 1AOOPAMOPHUX POOIM MA OOMAUHIX 3A680AHb.

Ilio uac nposedenHs neKyiuHuX, NPAKMUYHUX ma J1AOOPAMOPHUX 3AHAMD
00380A€EMbCSL BUKOPUCMOBY8AMU MOOINbHI meneg)oHu 0Nl CAHKYIOHOBAHO20 HNOULYKY
inhopmayii 6 [nmepuemi a maxodxic 051 NPOXOONCEHHS MeCMYBaHHs, [ OJisl NPOBEOECHHS
oOuuCNienb HA NPAKMUYHUX 1 1a60pamopHux 3aHAMMAX MA SUMIPIOBAHHS 4acy Ha
1AO0pamopHux 3aHAmMmsax (8 pasi HAABHOCMI 8 CMApM@OHI GIONOBIOHUX NPOSPAMHUX
npPOOYKmig).

B pasi oucmanyitinoi popmu Hasuanmsn Ha aexyii 6uUKIA0AY KOPUCMYEMBCS BIACHUM
npeszenmayitinum mamepianom, euxopucmosye Zoom ma Google Meet ons suxnadanms
HABYATbHO20 Mamepiaiy.

/o suxonanus 1a60pamopHux pobim 00nyCcKarwmvcs cmyoeHmu 3a ymos. 1) nasasnicmo
NPOMOKoNy, 2) Ricus YCNiuHO20 NPOXOOJHCEHHA 6XiOHo20 KoHmpomo. Pesyrsmamu
BUMIPIOBAHb CIYOEHMU 3AHOCAMb Y NPOMOKOIL I npeo ‘a6isi0ms ukiadavy 0 nepegipku. He
nepesgipeni Oaui 00 3axucmy He nputimaromecsa. /s 3axucmy aabopamopHoi pobomu
CmMyOeHm NoGUHeH O0amu 8i0n08i0b HA KOHMPOJIbHI 3ANUMAHHA, NPABUILHO O0DOpMUmu
pe3yibmamu 8UMIpI8 (Po3paxyeamu 3HAYeHHsT HeOOXIOHUX GeuduH, nodyoysamu epagiumi
3AN1eAHCHOCMI 8IONOBIOHO 00 ICHYIOUUX NPABUTL, 0OYUCIUMU NOXUOKU,
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3anucamu OCMAamouHi pe3yabmamu O0CAIONCeHHSI 3 OOMPUMAHHAM NPABUTL OKPY2IeHH S,
3pooumu 8UCHOBKU NO poOOmi).

3ae0anns po3paxyHkogoi pobomu cmyoeHmu GUKOHYIOMb 6 OKPEeMUX 30UuUmax,
3anucyrouu BUKOHAHI OIi akypamHo 1 po30ipaueo. 3axucm pe3yibmamie 6UKOHAHHA
pobomu npoxooums 6 YCHiU ¢hopmi, 8 X00i AKOI cmyoewm NOBUHEH JN02IYHO mda
00IPYHMOBAHO NOSCHUMU PO38 SI3VBAHHSL 8CIX 3A680AHb.

3aoxouysanvHi Oanu GUCMABIAIOMbCA 3d. AKMUBHY pPOOOMY HA NPAKMUYHUX
3aHAMMAX, y4acmov ) HaKyibmemcobKux ma IHCMUmMymcobKux oaimniaoax 3 @Qisuxu.
Kinvkicms 3aoxouysanux 6Oanie e Oinvuwie 5. Jlo peumunecy cmyoenma 000amKO80
BKIIOUAIOMbCA  0ANU, 00epIAHCAHI HA CMYOEHMCbKUX QI3UYHUX HAYKOBO-NPAKMUYHUX
KOH@hepeHYisx 3a yMO8U npeo a81eHHs 8I0N0B8I0OH020 cepmugikamy.

LImpagnui 6anu npusHauaromvcs 3a HeCOEUACHe BUKOHANHHS 3a80AHb PO3PAXYHKOBOT
pobomu, He GUKOHAHHA OOMAWIHIX 3A80AHb HA NPAKMUYHUX 3AHAMMAX, HEeC80EYACHUU
3axucm 1abopamopHux pooim.

llonimuxoro Oeodnaiinie nepedbavacmvcs HeOOXIOHICMb CBOEYACHO20 BUKOHAHMHS
3a60amb. Yci nucbmosi 00KymMeHmu maomes Oymu 3axunjeHi 00 3aKinyeHHs meopemuyHo20
HasuaHusa 8 cemecmpi. 3a HeceocyacHe BUKOHAHHA 3A60aHb NPUSHAYAIOMBCA WMPAGHI
oanu. Ilepecknadanus maxkux 3a60anb NPOBOOUMBCA Y NPUSHAYEHUN BUKIA0AYEM Hac.

Vci yuachuxu oceéimnvoco npoyecy: euxiadavi i cmyoewmu 8 npoyeci pobomu
BUBUEHHS OUCYUNTIIHU MArOMb Kepy8amucb NPUHYUNAMU aKAOeMiuHoi 000pouecHOoCmi,
nepeobauenumu «Kooexcom uecmi Hayionanvnoeo mexniunoco yHieepcumemy Yxpainu
«Kuiscokuii nonimexnivnutl incmumymy» https://kpi.ua/code.

AkanemiuHa J0OpPOYECHICTh Ma€ Ha yBa3i OBOJIOAIHHS CTYACHTOM HEOOXITHUMU
3HAHHSAMU Ta YMIHHSMHU Ta 3JaTHICTh MNPOJAEMOHCTPYBaTH 11 3HAHHS Ta YMIHHS.
AkanemiuHa HeJO0OPOUYECHICTh MPOSIBISIETHCS Y 3aCTOCYBaHHI CTYJIEHTOM INIAPTaioK,
HECaHKI[IOHOBAHOT'O JOCTYyNny B [HTEpHET TOIIO MiJ Yac KOHTPOJBHUX 3aXOJIB (3aXUCTY
PP, naGopaTopHux po0iT, BUKOHAHHI 3aBAaHb MOJIYJIBHIUX KOHTPOJBHUX POOIT, MATOTOBIT
BiAMOBiAeH Ha icuTi). B pasi BHSIBICHHSA akaaeMidHOI HETOOPOYECHOCTI KOHTPOIbHUMN
3axXiJ IS JAHOTO CTYJEHTAa NPUIUHAETHCS 1 MEPEHOCUTHCS Ha IHIIMK Yac, a TaKOX
HapaxoBYIOThCs mTpadHi Oam.

/. BUIy KOHTPOJII0 Ta pEMTHHIOBA CUCTEeMA OLIHIOBAHHSA
pesyabTaTtiB HapuYaHHA (PCO)

Petimune 3 oucyunninu (PZ]) epaxosye pobomy cmyoenma npomsacom cemecmpy ma
pleensb 3HaAHb | HABUYOK, BUABICHUX HUM HA ICNUML.
Petimune 3 oucyunninu gpopmyemuvcs ax cyma 06anie, HApaxo8anHux cmyoeHmy 3a.
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pe3yabmamamu 1adopamopHux 3aHsAms,

BUKOHAHHS PO3PAXYHKOB0I pobomu;

BUKOHAHHS MOOYIbHOI KOHmMpoabHoi pobomu (MKP),
® GUKOHAHHA 3A680aHb OMPUMAHUX HA ICNUMI.

Petimune 3 oucyunninu pospaxoeyemucs 3a ghopmynor petimuneosa oyinka ( RD ) 3
KPEOUMHO20 MOOYIs (POPMYyEmMbCa AK CymMa 0anie nomouHoi YCHiUHOCMI HABUAHHSA —
cmapmogozo peumuney (fc) ma d6anie ompumanux na icnumi (r;):

RD=rc +17.

Cmapmogozo petimune € CyMApHOIO OYIHKOIO 34 BUKOHAHHS CHYOEHMOM 3a80aHb
NOMOYHO20 KOHMPOJIIO MA MOOYIbHOI KOHMPOJILHOI pobomu:

r'c ZZFH + Iy
k

I 17 —6anu nomoyno2o KOHmMpOoo, Iy — 6an OMmpuManutl Ha MOOYIbHIU KOHMPObHIL pOOOMI.
Maxkcumanvua xinoxicmo 6anie cmapmosozo peimuney ckiaoae 60 oanis.

Kpumepii oyinrosanus pezyromamis pobomu Ha 6 cemecmpi Hagedewi 6 madbauyi 1,
wmpagui ma 3a0x04y8anvhi banu- 6 maobauyi 2.

Ta6auys.1. PEATUHTOBA CUCTEMA OL|IHIOBAHHS (PCO)

Buy pobotu KinpkicTb OriHIOBaHHA MaxcumaabHO
MOZKJINBA
KUJIBKICTB OaJIiB
JlabopaTopHi 4 20
3aHATTA IToBHAa BiAIOBIAD 5
HemnoBHa BignoBiap 4
3a/IoBLIbHA BIAIIOBIIb 1 |3
PP 3axucr 1 20 20
1 3axwucr 2 15
3axucT 3 10
Hezaxucr (o}
MKP Yacruna 1 5 20
1 YacrunHa 2 10
YacruHa 3 5
CyMa BaroBux 0ayriB KOHTPOJIBHUX 3aXO0/IiB 60

Tabauys 2. UTPA®HI TA 3AOXO4YBA/IbHI BATU

1 AV . .
[Tpu mucranmiitHii Gpopmi HaBIaHHS poOOTa B TabopaTOpii — 1€ JEMOHCTpAIiSI CTYICHTOM BUKOHAHHS POOOTH
ra BipTyaJIbHOMY MaKeTI.



banu

1. fIKicHe BeJleHHSI KOHCIIEKTY JIEKI[il 1...5
2. YyacTb y KOH(pepeHIIifX, ceMiHapax, MiroToBKa pedeparis 5
MakcuMaJIbHA CyMa 3a0X0UYyBaJIbHUX Rs 10

Cemecmposuii KOHMPOIL. eK3aMEH

Jlo ek3ameHy (iCTIUTY) JIOITyCKAIOTHCA CTYAEHTH, KOTPi 32 pe3ysibTaTaMU ITOTOYHOTO KOHTPOJIIO
HaOpasy He MeHIIe 36 OamiB (60 % Big MaKCHMaJIbHO MOXKJIMBHX) 3a YMOBH 371adi BCiX
JlabopaTopHHUX POOIT, ycminrHoro 3axucty PP, BuKoHaHHSA yciX 3aBAaHb IPAKTUYHUX 3aHATH TA
MIO3UTUBHOTO pe3yJIbTaTy BUKOHAHHS MOZYJIBHOI KOHTPOJIbHOI pobotu (He MeHIie 60 %
MIPAaBWJIbHO BUKOHAHUX 3aB/IaHb). 3a pe3yJibTaTaMU eK3aMeHy CTYyIEHT MOKe HabpaTu 40 OaJtiB.

Tabn. 3. Kpumepii ouiHI0B8aHHA Ma KinbKicme 6asie Ha icnumi.

Kpumepii Kinokicmo

6anis

cmydeHm 0eMOHCMPYE NO8HI i 21UbOKi 3BHOHHA HABYAbHO20 Mamepiany, 8mMi€e 35-40

MpasusbHO BUKOPUCMO8Y8AMU 3HAHHA

cmydeHm 0eMOHCMPYE XOPOWi 3HAHHA HABYA/IbHO20 Mamepiany, 8Mi€ NPABUIbHO 30-35

8uUKopucmosyeamu 3HaHHA

cmyoeHm 0eMOHCMPYE XOPOoWi 3HAHHA HA84AAbHO20 Mamepiasy, ase 00nycKae 25-30

desaKi HemoYHocMi, Wo000 BUKOPUCMAHHA OMPUMAHUX 3HAHb

cmyodeHm 0eMOHCMpY€e 3a008inbHi 3HAHHA HABYASLHO20 mMamepiany, ane 20-25

donycKae cymmegi Hemo4YHocmi, 000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

cmyoeHm OeMOoHCMpye 3a008iMbHi 3aceois meopemuyHuli mamepian, ane 21-24

donyckae cymmesi NoMusKu, uy000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

He3a008inbHe 3HAHHA Meopii ma 8i0cymHicme 8MIHHSA MA HABUYOK Y 8UPIUIEHHI 0

nocmasseHuUx 3a480aHb

. Taon. 4. Kpumepii oyinoeanns ma xinokicmo 6anie na icnumi. Ilpu oucmanyitiniu 30a4i
Y 8U2nA0i mecmy.

Kpumepii Kinokicmo
6anie

[poxo0xceHHA ycix pieHie mecmy noeHicmio (Bionogiob Ha yci nuMaHHsA 40
no3umueHo)

MpoxodxeHHA 1 ma 2 pieHa mecmy nosHicmio (Bionosids Ha 60% numaHb 30
no3umueHo)

[MpoxooxceHHa 1 pisHA mecmy Ha pieHi 60% 20
He npoxodxceHHs mecmy 0

Taéa. 5. BianoBiAHICTh pEUTUHTOBUX OaJIiB OI[IHKAM 3a YHIBEPCUTETCHKOIO IITKAJIO0:

Kinoxicmo 6anis Oyinka
100-95 BiagmigHO
94-85 Jlyxe nobpe
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84-75 Jlobpe
74-65 3aJ0BLIEHO
64-60 JlocTaTHBO
Memnmie 60 HeszanoBuisHO
He BukonaHi ymoBH
He nonymeno
JIOTYCKY

8. [opatKosa iHpopmauia 3 gucumUniiHn

Jonmarok 1. Ilepesrik nuTaHb, AKi BHHOCATHCA HA CEMECTPOBUU KOHTPOJIb

1. Cnocobu onncaHHA pyxy. BeKTOpHUIM Ta KOOPAMHATHUI cnocobu onucaHHA pyxy. Paaiyc-
BEKTOP, WBWUAKOCTI, NPUCKOPEHHA.
2. NpupogHin cnocibé onucaHHa pyxy. LLUBMAKICTb, HOPpManbHe Ta TaHreHLia/ibHe NMPUCKOPEHHSA.

3. Pyx TOYKM MO KOANY i NapameTpu Lpboro pyxy (KyT noBOpoOTY, BEKTOPM KYyTOBOT LUBMAKOCTI Ta
KYTOBOTIO MPUCKOPEHHSA).
4. 3aKoHM HbloTOHA. 3aKOHM CUA Y MeXaHiLli, NpUHLMA cynepnosunu,ii.

5. HeiHepuianbHi cuctemm Bigniky. Cuam iHepuii npu noctynanbHoOMy Ta 0bepTanbHOMY pyci cuctemm
BiANiKy. 6. IMNyAbC Tina Ta cucTeMMU Tin. 3aKoH 36epekeHHa imnyabey. MoHATTA NPOo LeHTP mac.

7.PoboTa cun: NoCTiMHOI, KOHCEPBATUBHOI, HEKOHCEPBATMBHOI. Po60oTa LeHTpanbHOI cun.
8. KiHeTnyHa eHepria, Teopema nNpo KiHEeTUYHY eHeprito.
9. MoTeHuianbHa eHepria (NONsA CUAK TAXKIHHA, NPYKHOT Aedopmalii).

10.
11.
12.

13.

lMoBHa mexaHi4yHa eHepria. 3aKoH 36epexeHHA eHeprii.
MpyXHi i HeNpyXHi 3iTKHEHHA.
MOMEHT iMNynbCy, MOMEHT CUAN. 3aKOH 36epekeHHA MOMEHTY iMMNybCy.

Ob6epTaHHA Tina HaBKO0 HePYXoMoi oci. OCHOBHE PiBHAHHA AMHAMiIKM 06€pPTanbHOro Pyxy.

MomeHT iHepLjii BiaHOCHO oci. Teopema LUTeinHepa.

14.
15.
16.
17.
18.
19.
20.

MocTtynatm EMHWTEeNHA. JOBXKWHA BiAPI3KY i MPOMIXKOK Yacy B Pi3HMX iHEpLiaIbHUX cCUCTEMAX BiANiKY.
MepeTtBopeHHs JlopeHua. JJoaaBaHHA WBUAKOCTEN B PENATUBICTCbKIN KiHeEMaTUL,.
PenatusicTcbKkuii iHTepBan.

PenaTtusictcokuii imnynbc. pyrnii 3akoH HbloToHa B cneLianbHil Teopii BigHOCHOCTI.

Pob6oTa i KiHeTUYHa eHepris B creLianbHin Teopii BiAHOCHOCTI.

3B'A30K eHeprii Ta imNynbcy B cneuianbHil Teopii BigHOCHOCTI.

OCHOBHI MOHATTA MOJIEKY/IAPHO-KIHETUYHOI TEOPIi: Maca i po3mip MOJIEKY/, KiJIbKiCTb PEHOBUHMN,

MOANSIPHa Maca, KOHLLeHTpaLiA.

21.
22.

TemnepaTtypa Ta ii 3B'A30K 3 cepegHbOI0 EHEPTIEID PYXY MOJIEKY.
Mogenb ineanbHoro rasy. TUcK rasy. OCHOBHE PiBHAHHA MOJIEKY/IAPHO-KIHETUYHOI Teopii.

PiBHAHHA CTaHy igeanbHOro rasy.

23.
24.

I3onpouecu igeanbHOro rasy, ix 3akKoHu i rpadiku.
Mogaenb peanbHoro rasy. PiBHAHHA BaH-aep-Baanbca. 130Tepmn peanbHOro rasy. KputnuHi

napameTpu.

25.

MoHATTA Npo ¢yHKLUio po3noginy (3aranbHi yasaeHHs). PyHKuUia po3noginy Makcsenna 3a

NPOEKLiAMM LBUAKOCTI Ta 33 abCOIIOTHMM 3HAaUYEHHAM LUIBUAKOCTI. XapaKTepHi WBUAKOCTI MONEKY/.

26.
27.

BapomeTpuuHa dopmyna.
BHyTpiwHsA eHepris. PoboTa rasy. Meple Hayano TepMogMHaMIKK.
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28. TennoemHicTb igeanbHoro rasy. Yncno ctyneHis ceoboam monekyn. 3s8'a3ok Tennoemrkoctei Ce 1a Cv.
29. ApiabaTHuii npouec. PiBHAHHA agiabaTty, rpadik agiabaTtHoro npouecy. PoboTa rasy B
agiabaTHomy npoueci.

30. NpuHuMn nobyaosu Tennosux AsuryHis. KK, Tennosoro gBuryHa. laeanbHuit Ten10BMIA ABUTYH
Ta voro KKRA. [lpyre Hayano TepmogmHamiku

31. ObopoTHi Ta HEO6OPOTHI Npouecn. EHTponiA. 3aKOH 3pocTaHHA eHTpOonNii B HEO6OPOTHMX NpoLLecax.
32. fiBMwa nepeHocCy: iX 3arasbHa xapakTepuctnka.CepeaHsa A0OBXKKUHA BilbHOro npobiry.

33. Asmwe andysii igeanbHoro rasy.

34. ABnwe TennonpoBiAHOCTI iAeanbHOro rasy.

35. ABnwe BHYTPILWHbLOrO TEPTA.

36. EneKkTpuYHNIA 3apsg, i MOro xapakTepucTuKK. EnektpuyHe none. Hanpy»KeHicTb N0 TOYKOBOrO
3apagy. MpuHumMn cynepnosunu,ii. O6YnMcaeHHs HanpPy*KeHOCTi NOAA PO3NOAiNEeHNX 3apAaiB.

37. Teopema laycca Ta ii 3acTocyBaHHA. [lnBepreHuia BEKTOpa HANPy*KEeHOCTi.

38. PoboTa cun enekTpocTaTMYHOro nons. MoTeHuianbHU XapaKTep eNIeKTPOCTaTUYHOIO

nona. MNoteHuianbHa eHepria i noTeHuian. MpUHUMN cynepno3unLii 4na noteHuiany.

39. 3B'A30K HAaNPYEHOCTI i NOTeHLUiaNy enekTpocTaTUYHoro nond. OnepaTop rpagieHTy.

40. EnekTpuuyHMn agunonb. EnekTpuyHe nose TOYKOBOro AUNO/IA: NMOTEHLa/ Ta HANPY*KEHICTb NOJA.
41. NoBeAajiHKa ANNoNA B eNeKTPUYHOMY OAHOPIAHOMY Ta HEOL4HOPIAHOMY NOI.

42. 'padiyHe 306pakeHHs nonis. JliHii BeKTOpa HanpyKeHoCTi (CMNoBI NiHiT), eKBiNOTEHLUiaNbHi NOBEPXHI.
43. EnekTpuyHe None B gieNeKkTpuKax, BEKTOp noaapusadii. Bektop D, aienekTpmyHa NPOHUKHICTb
44. 3miHa HOPMaNbHOI Ta TAHIEHLiaNbHOI CKIA40BUX HANPYXKEHOCTI €/IEKTPUYHOIO NOAA HA MEXKi
noAainy AienekTpukis.

45. EneKkTpu4yHe none B meTanax.

46. EHepria enekTpMYHOro nons.

47. EMHiCcTb, KOHAEHCcATOPW. 3'€AHAHHA KOHAEHCATOPIB.

48. EHepria 3apagKeHoro KoHaeHcaTopa.

49.EHepria enekTpoOCTaTUYHOIO NONA.

50.ENeKTPUYHMI CTPYM, NOCTIMHUIA CTPYM, CMAA | T'YCTUHA CTPYMY.

51.PiBHAHHA HENEPEPBHOCTI.

52. EnekTpopyLwiiiHa cuna.

53. Mpasuna Kipxroda Ansa posranyKeHmMx mepex.

54.MoTyHicTb i KK MocTinHoro ctpymy.

55.Po60Ta BUXOAY €/IEKTPOHA, eN1eKTPOHHa eMicif. TepMoeIeKTPOHHa emicis.

56. ABmua: 3eebeka, MenbTbe, TOoMcoHa. KOHTaKTHa pi3HULA NOTeHLUianis.

57.EnekTponpoBigHicTb rasis. HecamocTitHKIA Ta CaMOCTIMHUI po3pAAU B ras3ax.

58.Tnitounit KOPOHHWI, iICKPOBWUIA | AyroBUit po3pAaam B rasax. [azopo3pagHa naasma.
59.[ucouiauia moneKkyn B posdunHax. Enekrponis, 3akoHn ®apages.

60.TexHiYHe BUKAapPUCTAHHA eneKkTponisy. EneKTponpoBigHiCTb eNekTponiTy.

Jonarkosa iHdopmanisi 3 TUCHUILTIHA

B ymoBax aucTaHIiitHOro abo 3MimaHoro peXuMy IIPOBEICHHS 3aHITh OpraHizailis
OCBITHBOTO TMPOLECY 3IIACHIOETHCS 3 BHUKOPUCTAHHSIM TEXHOJIOTIM JUCTAHIIHHOTO
HaBYaHHI: TUIaTQOpMH  AMCTaHUIHHOTO HaBuaHHSI «Cikopchkui», «EIeKTpoHHUN
kamnycy. HaBuanbHui mpouec y Takid ¢Gopmi  3A1HCHIOETHCS  BIAMOBIIHO [0
3aTBEPKEHOT0 PO3KIIaAy HAaBUAbHUX 3aHSITh.
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®  MOJMCIUBO 3APAXYBAHHS CEPMUDIKAMIE NPOXOONHCEHH OUCMAHYILHUX YU OHJIAUH
KYpCI8 3a memoio «3a2anbHa Qizuxay,

® 3000y8aui Guwoi oceimu 3 IHKIIO3IEI0 MOXNCYMb ONAHOBY8AMU HABYAILHY
oucyuniiny, Ha 0a3i oucmauyituHoi niamgopmu 3a iHOUBIOYAILHUM 2padikom
Ni020mMoe6KU, ma OOMOGACHICINIO 3 BUKIAOAYUEM.

Jlexmop 3anuwae 3 co6010 npago 3MiHIOEAMU NOPAOOK BUKIAOY HABYAILHO20 Mamepiay,
YACMKOB0 1020 00 €M 1 3MICM 3ANIEHCHO 8I0 NIZHABAILHUX MONCIUBOCHEN CMYOEeHMIE |
30amuocmi 11020 3aCB0EHHSI.

Po06o4yy nporpamy HaB4aJIbHOI AMCUMILTIHU (CHIa0yC):

CxyageHo ctapiiuM BUKJIagadeM Kadenpu 3arajibHol (Pi3UKU Ta MOAEIIOBaHHS (13MYHHUX
rporieciB Jlpoznenko Onekcanaporo BonoauMupiBHOIO

YxBaJjieno kadeaporo 3arajibHoi (Hi3UKU Ta MOJIEIOBaHHS (DI3UYHUX MPOIIECIB (TIPOTOKOJI
Ne 06-26 Bin 24.06.2026 p)

Ioroaxeno MeToANMUHOIO KOMICIEIO XIMIKO-TEXHOJIOTIYHOTO (haKyIbTETY
(mpotoxoi Ne 10 Big 25.06.2026 p.)
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