gu HauioHanbHUI TEXHIYHUIM YHiBepcUTET YKpaiHu K . g
«KUIBCbKUWN MOMITEXHIYHUM IHCTUTYT adeppa 3aranb|:|0| bisukm Ta )
ag imeHi IFOPA CIKOPCbKOTO» moAentoBaHHA GisuyHMX npouecis

3ATAJIbHA ®I3UKA. YACTUHA 1. MexaHiKa Ta
TepMmoAauHamiKa
Pob6oua nporpama HaB4anbHOI agncumnniim (Cnnabyc)

PeKBi3anTK HaB4YaNbHOI AUCLUNIHU

PiBeHb BULLOI OCBITH IHepuwiuin (6baxanaspcovKuii)

lanysb 3HaHb G imKeHepisi, BAPOOHHUIITBO Ta Oy1iBHUIITBO

CnevjanbHicTb G5 EnexTpoHika, eJIeKTpOHHI KOMYHIKaIlil, mpuiano0y1yBaHHS Ta
panioTexHika

OcBiTHA Nporpama «CucTeMH eJIeKTPOHHUX KOMYHIKALI| Ta IHTEpHETY pedei»

Cratyc gucumnniim HopMamugHa

dopma HaBYaAHHA 3004YHA

PiK miarotosku, cemectp 1 kypc, ocinniti cemecmp

O6cAr aucumnaiHm 150 200un (6 kpeoumis) Jlexyii — 6 coounu, Ilpakmuyni 3anamms — 2

200unu, Jlabopamopui 3anamms — 2 200unu

CemecTpoBMit KOHTPONb/ Icnum, moodynibHa koHmpoabHa poboma
KOHTPO/IbHI 3aXx0am

Po3knag, 3aHATb Yac i micye nposedents ayOumopHux 3ausame GUKIAOeHI Ha catimi
http://rozklad kpi.ua/

MoBa BMKNafaHHA Ykpaincora

IHpopMmaLis npo NekTop: Apo3aeHKo OneKkcaHapa BonoammupisHa, o.drozdenko@kpi.ua, a-

KepiBHMKa Kypcy / drozdenko@ukr.net, zfftt.kpi.ua,

BUK/aJavis MpakTnyHi: Apo3aeHko OnekcaHapa BonogumupisHa, o.drozdenko@kpi.ua, a-

drozdenko@ukr.net, zfftt.kpi.ua,
NabopatopHi: Jpo3aeHko OnekcaHgpa BonogmmupieHa, o.drozdenko@kpi.ua, a-
drozdenko@ukr.net, zfftt.kpi.uaa,

Po3mileHHs Kypcy physics.zfftt.kpi.ua

IIporpama HaBYAJIbHOI AMCIUATLIIHA

1. Onuc HAaBYAJIbHOI JUCHUILIIHM, Il MeTa, IpeAMeT BUBYAHHS TA Pe3yJIbTATH HABYAHHS
Kypc o¢Buku € QyHaamMeHTaqTbHOI OCHOBOIO JUIsi BUBYEHHSI LUIOTO PAIY
JTUCHUIUTIH TpodeciifiHOI Ta NPaKTUYHOI MIATOTOBKU 1HXKEHEPIB PIZHUX HaIpsSMIB
MiATOTOBKHU. B mporieci BUBYEHHS AUCIUTLTIHN

«®Di3zuka» cTyJIeHTH HaOyAyTh IPYHTOBHE PO3YyMIHHS 3aKOHIB MPUPOH, MOKIAJACHUX B
OCHOBY 1HXXEHEPHUX PIllIEHb IPU BUPILIEHHI BUPOOHUYMX 3aB/IaHb.

1
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®di3uKka € OJHIE 3 JUIs MIATBEP/UKEHHS MNPUITYLIEHb 1 MOJENEH, BUCYHEHUX
Teopiero. EBOIIONIA pO3BUTKY NPUPOJHUYUX HAYK JO3BOJIMIIA ICTOTHO PO3MIMPUTH ITUM
HayKaM METOJIOJOTII0 JIOCHIKEHb MOPIBHSAHO 13 (P10CcOPi€r0, YACTUHOIO SIKOi BOHU
OyJid, 1 IEPETBOPUTH iX 13 CHOTISAATBHUX BEKCIIEPUMEHTAIBHI.

VY k1acu4HOMY Kypcl (G13UKH CTYJI€HTH BUBYAIOTh 3AKOHH MPUPOJIH, 11O € OCHOBOIO
MEePEBAXKHOI OUIBIIOCTI 1HKEHEPHUX 1 TEXHIYHUX JUCHUILIIH, sIKI HUHI € CAMOCTIMHUMU
00JacTsAMU AOCIIHKEHb Ta IPAKTHKU.

30KkpemMa, METOI0 KPeIUTHOTO MOAYJIS € HOpMyBaHHS y CTYJCHTIB TAKUX 3araIbHUX
KOMIIETEHIIHI:

3K 01 — 3gaTHicTh 3acTocoBYBaTH NpoQeciiiHi 3HaHHS U YMIHHA Y
OPAKTUYHUX CUTYaLlsIX.

3K 05 — 3gaTHICTh MOUTYKY, OMPAIFOBAHHS Ta aHa13y iH(popMmarlii 3
PI3HUX JIKEpeT.

3K 08 — 31aTHICT BUMTHUCS 1 OBOJIOIIBATH CYYaCHUMU 3HAHHSIMU.

IIpenmer HaBYANBbHOI TUCHUILTIHN «Di3UKa» — OCHOBHI MTOHSTTS Ta 3aKOHU HEXKHUBOI TIPUPOJIH.

[Ticns 3acBO€HHST HABYAIBHOT TUCHMILTIHU «DI3UKa» CTYJIEHT OBUHEH 3HAmMU Mma

émimu BUKOPUCTOBYBATHU 3HAHHS 3aKOHIB HEKMBOI MPUPOJAU HA PiBHI, HEOOX1THOMY JJIsI

JOCSITHEHHS 1HIIUX PE3yIbTaTIB OCBITHHOI IPOTrpaMu, 30KpeMa, THUX, IO JIEKATh B OCHOBI1
JUCLUIUTIH (PaXoBOTO CPSIMyBaHHS.

CTyneHT TOBUHEH @Mimu: TOEIHYBATH TEOPIIO 1 MPAKTUKY JUIsl PO3B’SI3aHHS
NPaKTUYHUX 3aBJaHb; 3aCTOCOBYBATH NPHHLMIM CHUCTEMHOIO aHali3y, HPUYUHHO-
HACHIAKOBUX 3B’SI3KIB MDK 3HAuyUIUMU (akTopaMH 1 HAYKOBUMHU Ta TEXHIYHUMH
pILIEHHSIMU, 1[0 MPUUMAIOTHCS TMIJI Yac PO3B’s3aHHS CKIATHUX MpodeciiiHux 3aaady;
3HAXOAMTH MOTPIOHY 1H(OpPMALIIO Yy JITEPATypl, KOHCYJIbTYBAaTUCSA 1 BUKOPUCTOBYBATU
HayKoB1 0a3M JaHWX Ta 1HII BIAMOBIAHI Jkepena iH(opMallii 3 METOK JeTaabHOIO
BUBYEHHS 1 IOCTIIP)KEHHS 1H)KEHEPHUX NMUTAaHb BIIMOBIAHO JI0 CHeliai3allii.

JUIs yCHIIIHOTO 3aCBOEHHS JUCLUMIUIIHA CTYJEHT IOBHHEH BOJIOAITH HaOOpOM
Komnemenmmuocmeii 0akagaBpCbKOro piBHS, 30KpeMa: 3/1aTHICTIO 3aCTOCOBYBATH 3HAHHSI
1 pO3yMIHHA HayKOBUX (PaKTiB, KOHIEMIIIH, TEOPid, MIPUHIUITIB 1 METO/I1B, HEOOX1THUX JIJIs
MIITPUMKH 1H)KEHEPHOI crieriaiizalii; 3AaTHICTIO 10 aOCTPaKTHOTO MUCJIEHHS, aHalli3y Ta
CUHTE3y; 3MaTHICTI0O MpuiiMaTh OOIPYHTOBAHI pIIICHHS; 3JaTHICTIO MpalloBaTh
IHIMBIAYallbHO;  3[aTHICTIO  MpAIOBAaTH B  KOMaHJi; 3JaTHICTIO  €(EeKTUBHO
BUKOPHCTOBYBAaTH TEXHIYHY JIITepaTypy Ta IHIII JoKepesia iH(popMallii; 31aTHICTIO
3aCTOCOBYBATH 3HAHHS 1 PO3YMIHHSI HAyKOBHUX (PaKTiB, KOHIIEMIIHA, T€OPid, MPUHLIUIIB 1
METO/I1B, HEOOX1THUX JJIsl YCHIIIHOI poO6oTH y chepi cBoel mpodeciiHOi MIsITBHOCTI.



Cunalyc HaBuyanbHO1 nuctuIuiing «®Di3uka» po3poOsieHnt Ha OCHOBI MPUHITUITY
KOHCTPYKTHUBHOI'O BUPIBHIOBaHHS (constructive alignment), 1o 103BosIsie nepen0ayuTu
HEOOX1/1H1 HaBYaJIbH1 3aBJIaHHS Ta AKTUBHOCTI, SIK1 TOTPiOH1 CTYIEHTaM JIJIsl JOCSTHEHHS
OUIKyBaHHMX PE3yJbTaTiB HAaBUAHHS, a MOTIM CIPOEKTYBAaTU HABYAIbHUMN JOCBIJ TaKUM
YUHOM, 00 MAaKCUMAJIbHO 30LIBIIMTA MOXIHUBOCTI CTYJEHTIB JOCSATTH Oa)KaHUX
pe3yJIbTaTIB.

Cunabyc noOy10BaHUN TaKMM YHHOM, LIO JJisi BUKOHAHHS KOXXHOTO HACTYIHOIO
3aBJAaHHS CTyJEHTaM HEOOXIJHO 3aCTOCOBYBATH HABHYKM Ta 3HAHHS, OTPUMAaHI y
nonepenHboMy. DIHATBHUM € €K3aMeH, JUIsl 37adl KO0 CTYAEHTH BHUKOPHCTOBYIOThH
TEOPETUYHI 3HAHHS Ta 3aCTOCOBYIOTh MPAKTUYHI HABUYKH, OTPUMAaHI1 Mij] 4aC BUKOHAHHS
BCIX BHUJIB 3aBJaHb (MPAKTUYHUX 1 JIaDOpPATOPHUX 3aHATh) Ta AKTUBHOI ydacTi Ha
JEKIIWHUX 3aHATTAX (BUKOHAHHS MOTOYHMX 3aBJaHb Ta akTUBHOCTEM). OcobnmBa yBara
OPUIUISETECS TMPUHIIMIY 3a0XOUYEHHSI CTYJIEHTIB JO aKTUBHOTO HaBYaHHS, Y
BIIMOBIHOCTI 3 SIKUM CTYJIEHTU MAlOTh MpaIlOBaTU HaJ MPAKTUUHUMU TEMATUYHUMU
3aBJAHHAMH, SKI JIO3BOJATH y MOJANBIIOMY BHpIIIYBaTH peajbHl NpoOJeMu Ta
3aBJIaHHS.

Hapuanns nij yac mpakTUYHUX 1 JJaDOPATOPHUX 3aHATH 31MCHIOETHCA HA OCHOBI
CTYJIEHTO- LIEHTPOBAHOTO MIIX0/y Ta CTPATET1i B3a€MO/Iii BUKJIaJay4a 1 CTyA€HTa 3 METOIO
3aCBOEHHS CTYJEHTAMH MaTepialy Ta PO3BUTKY Y HUX MPAKTUYHUX HABUYOK.

[1ix yac mpakTUYHUX 1 1a00PATOPHUX 3aHATH 3aCTOCOBYIOTHCSI:

— cTpaTerii akTUBHOTO 1 KOJIEKTUBHOTO HABYaHHS,

— 0COOHMCTICHO-OpI€HTOBAHI pO3BUBAIOYI TEXHOJIOT1], 3aCHOBaHI Ha aKTUBHUX (hopMax i1 MeToax
HaBYaHHS (KoMaHaHa pobOorta (team-based learning), mapua pobGora (think-pair-share), meron
MO3KOBOT'O IITYpMY, TUCKYCisl, EKCIpec-KOH(EepeHLIlis, HaBYallbHi 1e0aTu TOIIO);

— METOJI MPOOIIEMHO-OPIEHTOBAHOT'O HABYAHHSL.

Jlnst Outbil  €(DEKTUBHOTO PO3YMIHHSA CTPYKTYpPH HaBYalIbHOI AMCIUIUIIHUA Ta
3aCBOEHHS Marepially JIUCTAHIIMHO BUKOPUCTOBYIOTHCS TaKi CEPBICH CILIKYBaHHS:
«EnextponHuit kammyc», Zoom, Telegram, BeO-cepenoBume Moodle Ha caliTi
http://physics.zfftt.kpi.ua Ta e-mail, 3a nornomororo sKuX:

— CIIPOIIYETHCS PO3MIIIEHHS Ta OOMiH HaBUATIHHIUM MaTepialioMm;

— 3I1MCHIOETHCSI HAJAaHHS 3BOPOTHOTO 3B 513Ky CTYJIEHTaM CTOCOBHO 3MiCTy HaBYAJIbHOI

I[I/ICI_[I/IHJ'IiHI/I Ta HaBYaJIbHUX 3aBAAaHb,

— OLIIHIOIOTHCS HABYAJIbHI 3aBJIaHHS CTYICHTIB;

— BeZEThCs 00JIIK BUKOHAHHS CTYJCHTaMU IJIaHy HaBYAJIbHOI JUCLUIUTIHY, IPpadiKy BUKOHAHHS
HaBYaJIbHUX 3aBJIaHb Ta OI1IHFOBAHHA CTYICHTIB.

[Tix yac O4HOro HaBYAHHS Ta JJIs B3a€MOJIl 31 CTyJAEHTaMU BHKOPHUCTOBYIOTHCS
HaBYAJIbHUX 3aBJlaHb, a TAKOK 00JaJHAHHS (MPOEKTOP Ta €JIEKTPOHHI MPE3eHTAIll 1715
JIEKIIMHUX 3aHSATH).
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OTpuMaHi NpakTUYHI HABUYKHU Ta 3aCBOEH1 TEOPETUYHI 3HAHHS 1]l YaC BUBYEHHS
HaBYAJIbHOI AUCHUIUTIHU «D131MKa» MOXHAa BUKOPUCTOBYBATH y MOJANBIIOMY IIiJl 4ac
BUBYAHHS CIIEI1a]II30BaHUX JUCIIUILTIH.

2. IlpepekBi3uTHu Ta NOCTPEKBI3UTU JUCLUHUILIIHUA (MICIE B CTPYKTYPHO-JIOTIYHINA CXeMi
HaBYaHHS 3aB1ITOBITHOIO OCBITHBOIO ITPOTPAMOIO)

HNucnumiina «Pi3ukay 0a3yeTbcsl Ha 3HAHHSIX 3 (PI3UKU Ta MATEMAaTUKH, 3aCBOEHUX
B paMKax 3arajibHOi CepelHbOi OCBITU. BuBUEHHsS Kypcy mnependadyae BUKOPUCTAHHS
HaBUYOK 3 T€OPii 1 TEXHIKU €KCIIEPUMEHTY Ta MaTEMAaTUUYHUX HABUYOK, 1110 HA0YBaIOThCS
3a mapajesbHOTO BUBUCHHS MAaTeMaTUYHUX JUCHUILTIH. HeoOXiAHUM elleMeHTOM Mpu
BUBUYCHHI JUCHMIUTIHA € OBOJOJIHHS TOHSATIMHUM 1 MaTeMaTHYHUM arapaToM
MaTeMaTUYHOTO aHalli3y, aHaJITUYHOI TreoMeTpii, JIHIHHOI anreOpu Ta BEKTOPHOTO
aHamizy. Okpemi TNUTaHHS BHUMAaralOTh BMIHHS pO3B’SI3yBaTH  HAWUMPOCTIII
nudepeHirianbHi PIBHIHHS.

HalyTi 3HaHHS Ta yMIHHS NPU NOJAJBIIOMY HaBYaHHI OyIyTh 3aCTOCOBYBATHUCS
MIpY BUBUEHHI K 3arajbHO-TeXHIYHUX JUCHMIUIIH, TaK 1 CIIeIlaJIbHUX.

3. 3MiCT HAaBUYAJbHOI AUCITUILIIHU

Kypc ¢isuku ckrazaeTbes 3 ABOX 3MICTOBUX MOYJIIB. Y IIEPIIIOMY CEMECTPl BUBUAETHCS MOIYJITb
«MexaHika, MoJieKyJIsipHA (pi3uKa Ta TepMoAHaMIiKa. EjlekTpocTaTUKa Ta eJIEKTPUIHUN
CTPpyM.»

Pozpinu i Temu kypcey ¢isuku:

Pospaia 1. PisuyHI OCHOBU MeXaHIKU

Tema 1.1. KinemaTnka MaTepiaJIbHOI TOYKHY Ta TBEP/IOTO Tija

Tema 1.2. /luHamika cucreM (IMHaAMiKa MaTepiaJibHOI TOYKM Ta CHUCTEMH TOYOK. /[mHamika
TBEPIOTO TiyIa)

Tema 1.3. Pobota Ta eHepris

Tema 1.4. EteMenTH crieriaibHO1 Teopii BI/THOCHOCTI

Pozpin 2. MosnekynsipHa ¢i3uka i TepMoiHaMiKa
Tema 2.1. OCHOBU MOJIEKYJISIPHO-KIHETUYHOI Teopii
Tema 2.2. EjleMeHTU TepMOANHAMIKU

Tema 2.3. ABuina mepeHocy



4. HaBuanbH1 MaTepiajiv Ta pecypcu

BaszoBa jriteparypa

1.

2.

Kyuepyk .M., I'opbauyxk I.T., JIymuk ILI1. 3aransauii kype ¢izuku. T.1.- K.; Texnika,1999 p.- 536 c.
(HTB) BuBuaTu pekoMeH0BaHi PO3ALIH

Kyuepyk .M., I'opbauyxk I.T., JIymuk IL.I1. 3aransauii kype ¢izuku. T.2.- K.; Texnika,2001p. - 452 c.
(HTB) BuBuaTu pekoMeH0BaHi PO3ALIN

Kyuepyk .M., I'opbauyk I.T., JIymuk I1L.I1. 3aransauii kypc ¢izuku. T.3.- K.; Texnika, 1999 p - 520 c.
(HTB) BuBuaTu pekoMeH0BaHi PO3ALIN

O.I1.Ky3p,0.B./Ipo3nenko,0.B. [lonsHiBchbka 3aranbHa ¢izuka. [HTepHET-pecypc 3a aapecoro
http://physics.zfftt.kpi.ua BuB4aTH MOBHICTIO

JlaGopatopui po6otu 3 kypcy 3ATAJIbBHOI ®I3UKU. IntepHer-pecypc 3a  aapecolo
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuB4YaTH BiAMOBIAHO A0 Tpadika BUKOHAHHS
n1a00paTOPHUX POOIT

JonomixHa jgiTepatypa

6.

7.

10.

11.

12.

Hponos U. E. 3agaun nmo ¢wusuke. - M.: Hayka 1988 ((HTH) BuKopuCTOBYBAaTH BiIIOBIIHO 10
HAaBYaJIbHOI IIPOrpPaMHu

3aranpHa (izuka: [unamika [EnexTpoHHuit pecypc] : MeToaMyHi peKoMeHAalii 10 pPo3B's3yBaHHS
3aja4 sl CTYJCHTIB 1HCTUTYTY TEJIEKOMYHIKALIHHUX CHCTEM Ta IHIIMX TEXHIYHUX (aKyJIbTETiB /
HTVYY «KIIl» ; yknaa. A. B. Hemuposcbkuii, O. B. Ipo3nenko, O. I1. Ky3s. — EnektpoHHi TeKCTOBI
nani (1 c¢aiin: 1,34 Moaiit). — Kuis : HTYY «KIIl», 2011. - Ha3pa 3 ekpana. — Jloctym:
http://library.kpi.ua:8080/handle/123456789/1332

®izuka. Po3nin «Enexrpuka i Mmarnetusm» [EnekTpoHHuU# pecypc] : KOHCIEKT JIEKIiH U CTyIeHTIB
crnenianbHocTel «IIpomucioBa GioTexHonorisy», «O6naaHaHHs papMaleBTHYHOI Ta MiKpOO10JIOTTHHOT
npomucioBocTi» / HTYY «KIl» ; yknan. O. II. Ky3s. - Enexrponni TekcroBi gani (1 daitn: 7,44
Moaiit). — Kuie : HTYY «KIll», 2009. - HaszBa 3 ekpana. — Jloctym: http:/library.ntu-
kpi.kiev.ua:8080/handle/123456789/153

Ky3b, O. . ®i3uka. BubpaHi po3ginu mexaHikm [EnektpoHHuin pecypc] : HaBu. noci6. gna 3aqo06ysadvis
ctyneHa 6akanaBpa cneuianbHocten 133 [any3eBe MawuHo6ynyBaHHA, 162 BioTexHonorii Ta
6ioiHxeHepisa 161 XimiuHi TexHonorii Ta iHxeHepia / Kyab O. IN., Opo3aeHko O. B., OonsHiscbka O. B. ; Kl
im. Iropst Cikopcbkoro. — EnekTpoHHi TekcToBi paHi (1 dann: 3,13 M6ant). — Kuis, Kl im. Irops
Cikopcbkoro, 2022. - 128 c. - Ha3ea 3 ekpaHa. https://ela.kpi.ua/handle/123456789/48136

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.
Drozdenko, O. V. Physics. Magnetism [Electronic resource] : course book for foreign students of
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.
Ky3p, O. I1. MeToau4Hi BKa3iBKH JUIsi CAMOCTIHHOT MIATOTOBKH Ta BUBYCHHS JUCIHUILTIHU (i3UKa.

Pozain: «OnTukay 1ist cTyAeHTiB (paKyIbTeTiB O10TEXHOJIOT] Ta XiMIKO-TEXHOJOTIYHOTO HATIPSIMY
nigroroBku 6.051401 «biorexHomnorisy, 6.051301 «XimiyHa TexHonoris» [ Enextponnuii pecypc]/ O.
I1. Ky3p, O. B. Ipoznenko ; HTYY «KIII». — Enexkrponni texkcrosi gani (1 daitn: 12,5 Moaiit). —
Kwuis : HTVYY «KIII», 2013. -93 c.
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JliTeparypa 1/l NPAKTUYHHUX 3aHATH

BasoBa sitepaTypa
1. Yeptos JI.I'., BopobiioB A. A., 3agaui 3 dpizuku. - M., Buma mkosa 2007. (HTB)

JlommomizkHa JtiTepaTypa
1. ®iszuka. KoMmIuiekcHa miZITOTOBKA JI0 30BHINIHBOTO HE3aJIE3KHOTO OIIHIOBaHHA / YKiIaz,.
H. Ctpyx, B. Mamiok. C Ocramr’tok. — TepHomins : ITigpydHuKY Ta HOCIOHUKY, 2015. - 432
C.
2. Tectm 3 kypcy 3aranbHOoi (isuku. [EnexktponHuil pecypc]. — Pexum moctymy:

http://physics.zfftt.kpi.ua/course/view.php?id=14

HasyanbHUIA KOHTEHT

1. MeTtopuMka onaHyBaHHA HaBYa/bHOI AUCLUNANIHM (OCBITHBOro KOMMNOHEHTA)

JIeKIiinH1 3aHATTA

Ne » . PexomeHOauii w000 30CB0EHHA
o/ Temu nexulil, nepealk OCHOBHUX NUMAHb
Bcryn. OnpaLltoBaHHA fIeKLUiMHOro maTepiany 3a
MNpegmeT i 3micT gucumniinn. PyHaAamMeHTaNbHI TUNU B3AEMOSiN B JsKepenamu
npupoai. PyHaameHTaNbHi 3aKOHUM 36epekeHHA. OCHOBHI po3ainu [1], [12] MexaHika
disnKm.
1 MexaHikKa.
KiHemaTMKa NpAMOAIHIAHOrO Ta KPUBOAIHIMHOIO pyxy
MaTepiaNbHOI TOYKU. Pyx Ta MOro XapaKTepUCTUKM.
MaTtemaTU4yHM1 anapat KiHemaTukn. Cnocobm onmncaHHA pyxy. Pyxu
TBEPAMX TiN. 3aKOHU HbloToHA. Imnynbce Tina.
OCHOBM MONEKYNAPHOI Pi3nKM . OnpautoBaHHA fIeKLiMHOro maTepiany 3a
OCHOBHI ysIBNEHHA MONEKYNAPHO-KIHETUYHOI Teopii. TemnepaTypa i axxepenamm
2 TUCK rasy. PiBHAHHA cTaHy ineanbHoro rasy. lNeple Havyano [1], [12] monekynapHa dismKa Ta
TePMOANHaMIKKN. BHYTpilLHA eHepria ifeanbHOro rasy Ta cnocobwm ii TepMOoAMHaMIKa
3MiHK. PoboTa rasy B i3onpouecax. TeNN0EMHICTb igeaNbHOro rasy.

INPAKTUYHI 3AHATTA

OCHOBHMM 3aBJaHHAM ITUKITY TPAKTUUYHHUX 3aHSTh € OBOJIOJAIHHS CTY/ICHTAMU
npuiioMaM# 1IMETOJIaMH IPAKTUYHOTO 3aCTOCYBaHHS 3HAHbD.

JI71st MArOTOBKYU IO MPAKTUYHOTO 3aHATTS CTY/ICHT MIOBUHEH OMPAIIOBaTH
TEOPEeTUYHUIN MaTepiaiza TeMaMu 3aHATTs. [1icis mpoBeeHHs 3aHATTS BUKOHATH
JIOMAIIIHE 3aBAAHHS 10 PO3B’SI3YBaHHIO 3a7a4.

Hassa Temu 3aHATTA Ta Nepenik OCHOBHUX NUTaHb (Nepenik AuaakTUYHMUX 3acobis.,
Ne n/n .
nocunaHHA Ha niTepatypy)
Po3ainn ¢isnku 3rigHoO HaBYaNbHOrO MJAHY
1 BctynHe 3aHATTA. O3HaMOM/IEHHA 3 MaTEMaTUYHUMKN METOJaMM PO3B’A3yBaHHA 3a4au 3
di3nKn.



http://physics.zfftt.kpi.ua/course/view.php?id=14

[2] Aenki 3aranbHi meToan po3B’A3yBaHHSA 3a4a4d 3 Qi3nKK

[4] komnnekcHi TecTn 3 po3ainy «MexaHika» PiseHb 1 Ta PieHb 2.
[4] KomnnekcHi Tectn 3 po3ainy «MonekynsapHa ¢isnKa i TepmoanHamika»

2. NNABOPATOPHI 3AHATTA

VY mepumioMy ceMmecTpl CTYJIEHTH BHKOHYIOTh JAa0OpaTOpHi pOOOTH 3 ILHKIY
«Mexanika» Ta «MonekyinsgpHa ¢di3uka 1 TEepMOAMHAMIKa» BIAMOBIIHO 0
BCTAHOBJICHOTO Tpadika Ta po3KIaay 3aHATh.

OCHOBHUM 3aBJIaHHSIM LIUKITY JIJAOOPATOPHUX POOIT € HAOYTTS CTYyA€HTAMH JOCBITY
MPOBEJICHHSI E€KCIEPUMEHTAIbHUX JOCHIKEHb MPU TEPeBIpill MOJO0XKEHb Teopli Ta
3aCBOEHHS MpaBUJl OOPOOKM E€KCHEPUMEHTAIbHUX JaHUX 1 OGOPMIICHHS OJIEpHKAHUX
pe3yJIbTaTIB.

JI1st miAroToBKM 10 poOOTH B Jaboparopii Tpeba: 1) BUBUMTH MOJTOKEHHS TEOPIi;
2) miAroTyBaTy MPOTOKOJ JIOCHIIPKEHHS; 3) BUKOHATH BIPTyalIbHY JIa0OpaTOPHY pOOOTY;
4) mpoiTH momnepeaHid TECT JJIsl MEPEBIPKU TOTOBHOCTI O BUKOHAHHS J1a0OpaTOpPHOI
poboTH.

Koxnuil cTyieHT BUKOHY€E 6 pOOIT 3 HABEJIEHOTO MepeniKy (3a meBHUM rpadikom).
Onne 3aHATTS (2 TOAUHU) BUKOHYIOTHCS JB1 pOOOTH

Ne 3/n Haszea nabopamoproi pobomu (komn romepro2o npakmuxymy)

1-2 | BuBueHHs 3aKOHIB TMHAMIKHM TBEPJOTO TijIa HAa MPUKIAl PiI3UIHOTO MAsITHUKA.

1-6 | BusHaueHHs BiTHOLICHHS TEIUIOEMHOCTI ra3y MPH CTAJIOMY THCKY 10 HOTO TETJIOEMHOCTI MpH

CTaJoMy 00’€eMi.

5. CawmocriiiHa poboTa cTy1eHTa
Camocriiina po6ota crygenta (CPC) Bkitouae: onpairoBaHHs JEKIIITHOTO

Marepialy Ta OKpeMHUX MUTaHb TEOPii, IKI BAHOCSATHCS Ha CAMOCTITHE ONpaIfOBaHHS,
MIJICOTOBKA JI0 MPAaKTUYHUX 3aHSTh, PO3B’SI3yBaHHS 3aJlau JOMAIIHLOTO 3aBJaHHs,
MIJITOTOBKY 70 JJa0OpaTOpHUX poOIT, BAKOHAHHS 3aBAaHb PO3PaXyHKOBOI poOOTH ,
MIATOTOBKY O MOJYJBHUX KOHTPOJBHUX POOIT.

OrnpaltoBaHHs JIEKIIMHOTO MaTepiaty IPOBOAUTHCS PETYISIPHO MPOTATOM CEMECTPY 3a
KOHCIIEKTOM Ta 3a PEKOMEH]IOBAHOIO JIITEPATypor0. 30KpeMa HEOOX1JTHO CAMOCTIMHO 1
JETAJIbHO ONPALIOBATU CIAYIOUl MUTAHHS B PO3/LIaX:

Mexanika

Cunu B ipupoi. HeiHnepiriaabHi CUCTEMU BIIJTIKY.

Cuctema Ti1. IMmynibe cuctemu Ti1. Y MOBU 30€peKEHHS Ta 3MIHU IMITYJIbCY CUCTEMH.
3akoH 30€epeKEeHHS IMITYJIbCY.

O3znauenns podotu. Teopema npo kiHeTuuHy eHeprito. [loreniiansHa enepris. O3Haka
MOTEHLIAJIbHOCTI MOJIs1, KOHCEPBATUBHI CUJIH.
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MOMEHT IMITYJIbCY Ta 3aKOH HOT0 30€peKEeHHS.

OOGepTaHHs TBEPIOTO TiJia HABKOJIO HEPYXOMOi 0ci. MOMEHT CHJIM, MOMEHT 1HEpIIii.
OcHOBHE pIBHSHHS AUHAMIKH 00€PTAILHOTO PYXY.

Kinetnuna enepris i po6oTa npu 06epTaibHOMY pyci. 3aKOH 30€peKEeHHS €HEPTTIi.
MouiekyJisipHa ¢izuka.

AniabatHull mpoliec, piBHSHHS afiadbaTu.

O6opoTtHi Ta HeoObopoTHI nukIK. [Ipuniun aii Terosoro asuryxa. [ukn Kapho.
HepiBaicts Knaysiyca. [lonsaTTs enTporii. CTaTUCTUYHUAN 3MICT €HTPOIII.
DeHOMEHOJIOT14HA TEeOPisl SIBUIIL IEPEHOCY, I0BKUHA BIILHOTO MPOOIry Ta cepeiHiii
nepepiz MoOJIEKyJI, MOJIEKYJISIPHO-KIHETUYHA TEOPIsl SIBUILL IEPEHOCY .

Kpucranu ta ix BmactuBocTi. Pinuau Ta ix BaactuBocTi. Pa3a ta pa3oBi mepexoau.
[ToTpiiina Touka. [iarpama crany.

6. IlosiTMka HABYAJIBLHOI IMCUMUILTIHN (OCBITHHOI0 KOMIIOHEHTA)
BiaBinyBanHs €Ki, IpaKTUYHUX 3aHITH Ta JJAOOPATOPHUX POOIT € 0OOB’ I3KOBUM.

VY paszi XxBopoOU CTyIEHT 3000B’sI3aHUI MPEACTABIATH JOBIIKY MPO TEPMiH MPOXOIKEHHS
JIKyBaHHS, OpOpPMJIEHY HaJEKHUM YMHOM B YCTAHOBI, /1€ MPOXOIWIO JIIKyBaHHA. B 1HIIMX
BUMNAAKax (HAMpUKIAJ, CIMEWHI OOCTaBMHW) NMUTAHHS BUPINIYETHCS B 1HJUBIAYAIbHOMY
MOPSIAKY pa3oM 3 BHUKIanaueM. Y OyIb-SIKOMYy BHUOAIKy CTYJIE€HTaM PEKOMEHIYEThCS
BI/IBITyBaTU yC1 BUJM 3aHSTh, OCKUIbKM Ha HUX BUKIIAIA€ThCS TEOPETUUYHUN Marepiall Ta
PO3BUBAIOTHCS HABUYKM, HEOOXIJIHI JUIsi BUKOHAHHS CEMECTPOBOIO 1HJWBIAYaJbHOTO
3aBJIaHHs, Ja00paTOPHUX POOIT Ta JOMAIIIHIX 3aBAaHb.

[lin yac mpoBeAEHHS JIEKIIMHUX, MPAKTUYHUX Ta JIAOOPATOPHUX 3aHATH J103BOJISIETHCS
BUKOPUCTOBYBAaTH MOOLIBHI Tele(OHU ISl CAHKI[IOHOBAHOTO TMONIYKY iH(opmalii B
[aTepHeTi a TakoX IS MPOXOJKEHHSI TECTYBaHHS, 1 JJIsI MPOBEACHHS OOYHMCIEHb Ha
MPAKTUYHUX 1 Ta00PATOPHUX 3aHATTSIX Ta BAMIPIOBAHHS Yacy Ha JIa0OpaTOPHUX 3aHSTTAX (B
pa3i HasiBHOCT1 B cMapT()OHI BiAMOBITHUX MPOTPAMHUX MPOIYKTIB).

B pasi pucranmiiinoi ¢opmMu HaBUaHHS Ha JIEKIli BUKJIaJa4 KOPUCTYETHCS BIACHUM
Mpe3eHTalliHUM MaTteplajJoM; BUKOpPHCTOBYe Zoom Ta (Google Meet nns BUKIIagaHHSA
HaBYAJIbHOTO MaTepiaiy.

Jlo BUKOHaHHS J1a0OpPaTOPHUX POOIT JOMYCKAKOTHCA CTYJEHTH 3a YMOB: |) HasBHICTb
MPOTOKONY; 2) TICHA YCHIIIHOTO MPOXO/KEHHS BXIAHOTO KOHTpodto. PesynbraTn
BUMIPIOBaHb CTYJCHTH 3aHOCATH Y MPOTOKOJI 1 IPea SIBISIOTh BUKIJIAauy JJisS MEPEBIPKHU.
He nepeBipeHi gaHi 10 3aXUCTy HE NMpuiMaroThes. s 3axucTy jabopaTopHOi poOoTH
CTY/JICHT TMOBUHEH JaTH BIAMNOBIAb, HAa KOHTPOJbHI 3alUTaHHS, MPAaBWIbHO O(OPMUTHU
pe3yabTaTi BUMIpPIB (po3paxyBaTH 3HAYEHHSI HEOOX1IHUX BEIUYUH, MOOYyayBaTH rpadiyHi
3aJIEKHOCTI BIJMOBIIHO J0 ICHYIOUUX MPaBUJ, OOYUCIUTH MTOXUOKHU, 3aITUCATH OCTATOYHI1



pEe3yNbTaTH JOCIHIDKEHHS 3 JOTPUMAaHHSM TPABWI OKPYTJICHHS, 3POOUTH BUCHOBKH IIO
poboTI).

3aBaaHHS PO3PaXyHKOBOI pOOOTH CTYAEHTH BUKOHYIOTh B OKPEMHUX 30IIUTaX, 3AMHCYIOUU
BUKOHAHI 11 aKypaTHO 1 po30ipiauBO. 3aXUCT pe3ybTaTiB BUKOHAHHS POOOTH MPOXOAUTH
B YCHIA (opMi, B XOAl SKOi CTYJEHT IMOBHMHEH JIOTIYHO Ta OOIPYHTOBAHO MOSCHUTHU
pO3B’sI3yBaHHS BCIX 3aBJIaHb.

3aoxouyBajbHI 0l BUCTABIISIIOTHCS 3a: AKTUBHY pOOOTY Ha MPAKTUYHUX 3aHATTAX; Y4aCTh
y paKkyJIbTETCHKUX Ta IHCTUTYTCHKUX OyiMIianax 3 ¢pi3uku. KiabKicTh 3a0X0uyBaHUX OaliB
He Ounbiie 5. Jlo peWTHHTY CTyJIeHTa JOJAaTKOBO BKIIIOYAIOTHCS Oaiu, OJiepXkaHi Ha
CTYJACHTChKUX (DI3UYHUX HAYKOBO-IIPAKTUUHHUX KOH(EPEHI[isX 3a YMOBH Mpe. SBICHHS
BIIMOBIAHOTO cepTU(iKary.

[tpadui 6anu npuU3HAYaIOTHCA 32 HECBOEYACHE BUKOHAHHS 3aBJaHb PO3PaxXyHKOBOT
po0OOTH, He BUKOHAHHS JOMAIIIHIX 3aBJaHb Ha MMPAKTUYHHUX 3aHATTAX, HECBOECYACHUHN
3aXHUCT Ja00pPaTOPHUX POOIT.

[ToniTukor neiaitHiB nepeadadaeTbcsi HEOOXIAHICTh CBOEYACHOTO BUKOHAHHS 3aB/aHb.
VY¢i nMCbMOB1 JOKYMEHTU MaloTh OYTH 3aXHUILEH] A0 3aKIHYEHHS TEOPETUUYHOTO HABUAHHS
B CeMeCTpi. 3a HECBOEYaCHE BUKOHAHHS 3aBJ/laHb MPU3HAYAIOThCA mTpadHi Oanu.
[lepecknaganHs TakuX 3aBJaHb IPOBOAUTHCS y IPU3HAYECHUN BUKJIaa4eM yac.

VYc¢i ydacHUKHM OCBITHBOTO MPOIIECY: BUKJIAIayl 1 CTYJIEHTH B Mpoleci poOOTH BUBYEHHS
TUCUUIUIIHM ~ MaroTh  KEpPyBaTUCh  NPUHLMUIAMHU  aKaJeMIYHOi  JOOpOYECHOCTI,
nependaueHumMu «Kozaekcom decti HamioHanpHOTO TEXHIYHOTO YHIBEPCUTETY Y KpaiHU
«KuiBchkull moniTexHiyHu iHCTUTYT»» https://kpi.ua/code.

AkazemMiuHa T0OpOYECHICTh Ma€e Ha yBa3l OBOJIOJIIHHS CTYJ€HTOM HEOOX1THUMH 3HAHHSAMHU
Ta YMIHHSIMHU Ta 3JaTHICTb MPOJEMOHCTPYBAaTH IIi 3HAHHS Ta YyMIHHS. AKaJeMiuHa
HEJOOPOUYECHICTh  MPOSBIAETBCA Yy  3aCTOCYBaHHI  CTYJAEHTOM  IIIAPrajiok,
HECAHKI[I0HOBAHOTO JIOCTYIY B IHTEpHET TOIIO MiJl YaCc KOHTPOJIbHUX 3aX0/liB (3axucty PP,
1abopaTopHUX poOIT, BUKOHAHHI 3aBJaHb MOAYJIbHUX KOHTPOJBHUX POOIT, MiATOTOBIII
BiAMOBIAEH Ha icnuTi). B pa3i BUSIBJIEHHSA aKaJeMiYHOI HETOOPOUECHOCTI KOHTPOJIbHUI
3axXi IS JAHOTO CTYJIEHTa NPUIUHAETHCS 1 MEPEHOCUTHCS Ha I1HIIMK Yac, a TaKoXK
HapaxoBYIOThCS MITpadH1 Oanu.

7. Buau KOHTPOJIIO Ta PEUTUHIOBA CUCTEMA OLIIHIOBAHHS pe3yibTaTiB HaBuaHHs (PCO)

Peiimune 3 oucyunninu (P/]) épaxoeye pobomy cmyoenma npomscom cemecmpy ma
PIB8EHb 3HAHb | HABUYOK, GUABNIEHUX HUM HA ICRUMI.
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Peiimune 3 oucyunninu hopmyemucs ik cyma 6anis, HApaxo8aHux CMyoOeHmy 3a.:
® pe3yibmamamu 1a60pamopHUx 3aHsAms;
®  GUKOHAHHA MOOYIbHOI KOHMpOabHOI pooomu (MKP),
® GUKOHAHHS 3a80AHb OMPUMAHUX HA ICNUML.

Peiimune 3 oucyunninu pospaxosyemocs 3a popmynoro petimuneoga oyinka ( RD ) 3
Kpeoumno2o Mooyisi opmMyemsbcs AK cyma 0anie¢ nomo4yHoi YCRIUWUHOCMI HABYAHHI —
cmapmogozo peumunzy (rc) ma 6anie ompumanux Ha icnumi (- ):

RD=r.+r,.
Cmapmosozo petimune € CYMAapHoOO OYIHKOMW 34 BUKOHAHHS CHYOEHMOM 3A80aHb
NOMOYHO20 KOHMPOII0 MA MOOYIbHOI KOHMPOJIbHOI pobomu.

FCZZFH+rM
k

r11—0anu NOMOYHO20 KOHMPOJIO, V' — 0Al OMPUMAHUL HA MOOYIbHIN KOHMPOJILHIU pOOOMI.
Maxkcumanvua xinoxkicms 6anie cmapmogozo peimuney ckiaoae 60 6anis.

Kpumepii oyintoeanns pesynomamis pobomu na 6 cemecmpi HageoeHi 8 maoauyi 1,
wmpadghui ma 3a0xo4yeanvui 6anu- 6 mabauyi 2.

Tabnuys.1. PENTUHIOBA CUCTEMA OLIHIOBAHHA (PCO)

Buz pobotu KinpKicTe OriHroBaHHA MakcuMasibrHO
MOZKJIBA
KUJIBKICTB OaJstiB
JlabopartopHi 2 3axucT poboTu 20
3aHSATTS IToBHa BiAIIOBIZb 10
HemnoBHa BiAIOBiZb 8
3aJ0BLIbHA BIAIOBIAB! | 6
MKP YacruHa 1 20 40
1 YactuHa 2 20
Cyma BaroBux 6ayIiB KOHTPOJIBHUX 3aXO0/IiB 60

Tabnuys 2. LUITPA®HI TA 3A0OXOYYBA/JIbHI BANTU

O6an
1. fIKicHe BeieHHsI KOHCIIEKTY JIEKITIN 1...5
2. YyacTp y KOH(DepeHIIifX, ceMiHapax, MAroToBka pedeparis 5
MaxcuMajibHa CyMa 3a0X04yBaJIbHUX Rs 10

' Tlpu nucranuiiiniit popmi HaBuaHHs po6oTa B 1a6OPATOPIi — 1€ IEMOHCTpAILis CTYIEHTOM BUKOHAHHS POOOTH Ta
BIpTyaJIbHOMY MaKeri.
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Cemecmposuii KOHMPOJIb: eK3AMEH

o ex3ameHy (iCIIUTY) JOIYCKAIOThCA CTYZIEHTH, KOTPI 3a pe3yJIbTaTaMi HOTOYHOTO KOHTPOJIIO
Habpasim He MeHIIe 36 OamiB (60 % Bif MakCMMaJbHO MOKJIWBUX) 32 YMOBH 37adi BCIX
JlabopaTOpHUX POOIT, ycminrHoTo 3axucty PP, BUKOHaHHSA yCiX 3aBJAaHb IPAKTHYHUX 3aHSATH Ta
MIO3UTUBHOTO pe3ybTaTy BHUKOHAHHS MOJYJIbHOI KOHTPOJIbHOI poboTu (He MeHIe 60 %
IIPAaBWJILHO BUKOHAHUX 3aB/IaHb). 3a pe3y/ibTaTaMU eK3aMeHYy CTy/IeHT MoxKe HaOpaTu 40 6aJtiB.

Taba. 3. Kpumepii oyiHro8aHHA Ma Kinbkicme 6asie Ha icnumi.

Kpumepii KinbKkicmo

6anis

cmydeHm O0eMOHCMPYE MOBHI i 2AUBOKi 3HAHHA HABYA/ILHO20 Mamepiany, eMie 35-40

MpasusbHO BUKOPUCMOBYBAMU 3HAHHA

cmydeHm 0eMOHCMpPYE XOPOWi 3HAHHA HABYA/IbHO20 Mamepiany, 8Mie NPasuabHO 30-35

8UKOpUCMOBY8AMU 3HAHHA

cmydeHm 0eMOHCMPpPYE XOpPOWi 3HAHHA HABYA/AbHO20 Mamepiany, asne 00MyCKAE 25-30

desKi Hemo4YHOCMi, U000 BUKOPUCMAHHA OMPUMAHUX 3HAHb

cmydeHm OeMOHCMpPY€e 3a008inbHi 3HAHHA HABYA/ALHO20 Mamepiany, ane 20-25

donycKkae cymmesi Hemo4YHoCMi, U000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

cmydeHm OeMOHCMpYe 3a008inbHIi 3ace8oie meopemu4vHuli mamepiana, ane 21-24

donyckae cymmesi MoOMUsKu, w000 8UKOPUCMAHHA OMPUMAHUX 3HOHb

He3a0o08inbHe 3HAHHA meopii ma 8i0cymHicmos 8MiHHA MA HABUYOK Y 8UPIWEHHI 0

nocmassneHux 3a480aHb

. Taba. 4. Kpumepii oyinosanus ma Kinekicms 6anié na icnumi. Ilpu oucmanyitinit 30aui
Y U210l mecmy.

Kpumepii Kinekicmo

6anie

lMpoxodxceHHA ycix pieHie mecmy nosHicmiw (Bionoside Ha yci numMaHHA 40

Mo3umusHo)

MpoxodxceHHa 1 ma 2 pisHA mecmy nosHicmio (Bidnogide Ha 60% numaHe 30

Mo3umusHo)

lMpoxoodxceHHA 1 pisHA mecmy Ha pieHi 60% 20

He npoxoodxceHHa mecmy 0

Taén. 5. BinnoBiIHICTh pEUTUHTOBUX OaiB OI[IHKAaM 3a YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinvkicmo 6anie Ouyinka
100-95 BigmiaHaO
94-85 Hyxe nodpe
84-75 HoOpe
74-65 3aJI0BIIIBHO
64-60 JlocTaTHbO
Memnie 60 He3anoBinsHO
He BukoHaHi ymMmOBH He siomyiieno
JOMYCKY
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8. JlomaTtkoBa iHGopMaIlis 3 TUCITUIIIIHK (OCBITHLOT'O KOMITOHEHTA)

THKJII03MBHE HABYAHHSA

Hapuanbna nucummuiina «®Pi3ukay MOXKe BUKIATATUCS JUIsl OUIBIIOCTI CTYJICHTIB 3
0COOJMBUMU OCBITHIMU NOTpeOaMu, OKPIM CTYJICHTIB 13 CEpUO3HUMU BaIaMU 30Dy, K1 HE
J03BOJISIFOTh BUKOHYBAaTH 3aBJaHHS 3a JOMOMOTOI0 IEePCOHAIbHUX KOMII IOTEPIB,
HOYTOYKIB Ta/a00 1HIIMX TEXHIYHHUX 3aCO01B.

Honarok 1. Ilepesrik muTaHb, AKi BUHOCATHCS HA CEMECTPOBUI KOHTPOJIb

1. Criocobu onucanus pyxy. BekropHuii Ta KOOpAMHATHUN CITOCOOU OMUCAHHS PYXY.
Paniyc-BekTop, MIBUAKOCTI, TPUCKOPEHHS.
2. IlpupoHiii crioci6 onucanHs pyxy. IIIBUAKICTE, HOpMalbHE Ta TAHT€HI[IAIbHE
MIPUCKOPEHHS.

3. PyX TOYKM 1O KOJTy 1 TapaMeTpH LBOT0 pyXy (KyT HOBOPOTY, BEKTOPH KyTOBOI
IIBUKOCTI Ta KyTOBOTO MPUCKOPEHHS).

4. 3akonu HproToHa. 3aKOHM CUJ1 y MEXaHILll, IPUHLUIT CYTIEPIO3HIIII.

5. HeinepuianbHi cuctemMu BiUTKy. CHIIM 1HEpLIi P MOCTYNATIbHOMY Ta 00€pTaIbHOMY
pyci cucTeMH BIAJIIKY. 6. IMITysbC Tij1a Ta CUCTEMU Ti1. 3aKOH 30€peKEeHHS IMITYJIbCY .
[TonsATTA PO LIEHTP Mac.

7. PoOoTa cuit: mocTiitHO1, KOHCEPBATUBHO1, HEKOHCEPBATUBHOI. POOOTa IIeHTpaibHO1
CHUJIN.

8. KineTnuHna eHeprisi, TeopemMa rmpo KiIHeTUUHY €HEPTIIO.

9. [loTreHiianbHa eHepris (MOJsk CUIIN TSDKIHHSA, TPYKHOI Aedopmariii).

10. [ToBHa MexaHi14uHa eHepris. 3aKOH 30€peKEeHHS €Heprii.

11. ITpy>H1 1 HEOPyXH1 3ITKHEHHS.

12. MOMEHT IMITyJIbCY, MOMEHT CHJIM. 3aKOH 30€pEKEHHSI MOMEHTY IMITYJIbCY.

13. OGepTaHHs TiJIa HABKOJIO HEPYXOMOi oci. OCHOBHE PIBHSIHHS JUHAMIKA 00€pTaIbLHOTO
pyxy. MomMmeHT 1Hepuii BiiHOCHO ocl. Teopema Illtelinepa.

14. Iloctynatu EitHmreiina. JloBxxuHa BIIPi3Ky 1 MPOMIKOK Yacy B P13HUX 1HEPIIATbHUX
CUCTEMAX BIIJIIKY.

15. IleperBopenns Jlopenna. JlogaBaHHs MIBUIKOCTEH B PEISATHUBICTCHKINA KIHEMATHIT.
16. PensaTuBiCTCHKUM IHTEPBAI.

17. PenstuBicTcbkuil imnyJiibe. Jpyruii 3akoH HproToHa B crieniaibHIi Teopii
BIJTHOCHOCTI.

18. PoGoTa 1 KiHeTUYHA €HEepris B ClielianbHINA Teopil BITHOCHOCTI.

19. 3B's130K eHeprii Ta IMITyJIbCY B CHELIadbHIN TEOP1i BITHOCHOCTI.

20. OCHOBHI OHATTA MOJEKYJSPHO-KIHETUYHOI TEOpli: Maca i po3Mip MOJEKYJ, KUTbKICTh
PEYOBHHM, MOJISIPHA Maca, KOHLIEHTPALl1s.

21. Temnepatypa Ta ii 3B'I30K 3 CEPEAHBOIO EHEPTIEI0 PYXY MOJEKYI.
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22. Mopens iaeanbHoro ra3y. Tuck razy. OCHOBHE PIBHSIHHS MOJIEKYJIIPHO-KIHETUYHOT
Teopii. PIBHSIHHS cTaHy 1€albHOTO ra3y.

23. I3omponecu i1eaabHOro rasy, ix 3aKoHHU 1 rpadiku.

24. Monens peanbHoro rasy. PiBusanas Ban-nep-Baanbca. [3oTrepmu peanbHoro rasy.
Kputnuni napametpu.

25. ITonsaTTs po (QyHKIIIO PO3NOALTY (3araibHl ysBiaeHHs). OyHKILISA po3noauty
MakcBeia 3a MpoeKIlisIMU MBUAKOCTI Ta 32 a0COTIOTHUM 3HAUYCHHSM IIBUIKOCTI.
XapaxkTepHi MBUIKOCTI MOJIEKYI.

26. bapomeTpuuna popmya.

27. Buytpimns enepris. Podota ra3zy. Ilepiiie Hauano TepMOAMHAMIKH.

28. TennoeMHICTb 17ieanbHOr0 razy. Yucno cTyneHiB cBOOOAN MOJIEKYIL. 3B'I30K
termnoemkocteit Cp Ta Cy.

29. Aniabarauit npouec. PiBHsHHS agiabaTtu, rpadik agiadbatHoro npoiecy. Pobora raszy B
aziabaTHOMY TIpoIieci.

30. ITpunanun nodynosu TemioBux aApuryHis. KK/ termnoBoro nsuryna. [neansuumii
terioBuil ABUTyH Ta iloro KKJI. Jlpyre Hauano TepMoAMHAMIKA

31. OGopoTHi Ta HeO0OPOTHI Npolnecu. EnTporis. 3aKoH 3pocTaHHs EHTPOIIi B
HEOOOPOTHUX TpoIlecax.

32. SIBuia nepeHocy: ix 3arajgbHa Xxapaktepuctuka.CepeiHs JOBXKUHA BUIBHOTO MPOOIry.
33. SBuie audys3ii 11eaIbHOTO razy.

34. SBuile TEIUIONPOBIAHOCTI 1€aJIBHOTO Ta3y.

35. SIBuie BHYTPIIIHBOTO TEPTSL.

Jlexmop 3anuwiae 3 cob6or0 npaso smMiHIO8aMU NOPAOOK GUKIAOY HABUANLHO20 Mamepiany,
YACMKOBO 1020 00°€EM [ 3MICM 3ANeHCHO 810 NIZHABAILHUX MONCIUBOCHEL CMYOEHMIB |
30amuocmi 11020 3aC80EHHSL.

Po6ouy nporpamy HaB4YAJIbHOI JUCHUILIIHU (CHIA0YC):
CriaieHo cTapiiuM BUKJIaga4eM Kadeapu 3araabHoi (Pi3UKu Ta MOACIIOBAHHS (DI3UYHUX
nporieciB [Aposznenko Omnekcanapor BonoaumupiBHOIO

YxBasieHo kadeaporo 3araiabHoi (i3UKH Ta MOASTIOBAHHS (PI3UYHUX MPOIECIB (TIPOTOKOI
Ne 1/06-25 Bix 25.06.2025p)

Ioroaxeno MetoauuHorw Komiciero HaBuanbHO-HayKOBUI [HCTUTYT TeleKOMYHIKaLIMHUX
cucteMm (mporokoa Ne 3
Bix 17.06.2025 p.)
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