ga HauioHanbHUi TeXHIYHKE YHiBepcuTeT YKpaiHu
«KUTIBCbKUIA NONITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Kadeppa 3aranbHoi ¢pisMkm ta
mogentoBaHHA PisMuHUX npouecis

3ATAJIbHA ®PIBUKA. HACTUHA 1. MexaHika Ta

TepmoauHamika.(3aouHa ¢popma)
Po6oua nporpama HaByanbHoiI gucumunninm (Cunabyc)

PiBeHb BMLLOI OCBITK

lanysb 3HaHb
CneuianbHictb

OcsiTHA Nporpama
CraTyc gucumnninm
dopma HaBYaHHA

Pik migrotosku, cemectp
Ob6car ancumnnainm

CemecTpoBUIA KOHTPOb/
KOHTPOJIbHI 3ax0am

Pos3knapg 3aHATb

MoBa BMKIagaHHA
IHbopmaLia npo
KepiBHMKa Kypcy /
BWKNaaavis

Po3miLLeHHA Kypcy

PeKBi3anTK HaB4Ya/IbHOI AUCUMNAIHN

[Tepmmmii (GakanaBpChKHiA)
G imxeHepis, BAPOOHULITBO Ta OYIBHUIITBO
G7 ABromaru3aiisi, KOMII' FOTEPHO-IHTEIpPOBaHI TEXHOJIOTII Ta
poOoTOoTEXHIKa
«KoMmr’1oTepHO-1HTErpoBaHi CUCTEMH Ta TEXHOJIOTII B MPpUJIa100yTyBaHH»

Hopmarusna

3a09Ha

1 xypc, ociHHill cemecTp

150 roqus (6 kpeautiB) Jlekiii — 4 roaunu, [TpakTH4Hi 3aHATTS — 2 TOAUHH,
JlaGopaTopHi 3aHATTS — 2 TOUHU

Icniut, MOTyIBHA KOHTPOJIBHA poOOTa

Yac 1 Miciie MpoBeIeHHS ayAUTOPHUX 3aHATh BUKJIAICHI Ha CailTi
http://rozklad.kpi.ua/

YkpaiHcbka

Nektop: Ky3sb Onekcanap Masnosuy, a.kuz@Kkpi.ua, apavliovkuz2016@gmail.com
zfftt.kpi.ua,

MpakTnuHi: Ky3b OnekcaHap Masnosuy, a.kuz@kpi.ua,
apavlovkuz2016@gmail.com zfftt.kpi.ua,

NabopatopHi: Kyab OnekcaHap Masnosuy, a.kuz@kpi.ua,
apavlovkuz2016@gmail.com zfftt.kpi.ua,

physics.zfftt.kpi.ua

IIporpama HaBYAILHOI AUCUMILIIHA

1. Onuc HABYAJBLHOI AUCUHUILTIHY, il MeTa, IpeAMeT BUBYAHHS TA Pe3y/IbTaTH HABYAHHSA

Kypc ¢izukun € ¢dyHaamMeHTanbHOIO OCHOBOIO JJIi BHUBUYEHHS WIJIOTO PALY

TUCIUIUTIH TIpodeciiiHOol Ta MPAKTHYHO! MMIITOTOBKH 1HXKEHEPIB PI3HUX HAIpPsIMIB

IMiArOTOBKH. B mporieci BUBYCHHS JUCITATLIIHHA

«®Di3uka» CTyIeHTH HAOYyAyTh IPYHTOBHE PO3YMIHHS 3aKOHIB MPUPOIH, TOKIAJECHUX B

OCHOBY 1HXEHEPHUX PIIICHb ITPU BUPIIICHH] BUPOOHUYMX 3aB/IaHb.

1
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®di3uka € ONHI€K 3 IS MATBEPKCHHS TPUNYIICHb 1 MOJENIed, BUCYHEHHX
Teopieto. EBoMIONIS PO3BUTKY NPUPOAHUYMX HAYK JO3BOJIMIIA ICTOTHO POZLUIMPUTH LIUM
HayKaM METOJIOJIOTII0 JOCTIKEHb MOPIBHAHO 13 (i0c0odi€r0, YaCTUHOIO SKOi BOHU
OynH, 1 IEPETBOPUTH iX 13 CTIOTIIAJAIBHUX BEKCIIEPUMEHTAIBHI.

VY xiacuaHOMY Kypci (i3UKH CTYACHTH BUBYAIOTh 3aKOHU MPHUPOJIH, [0 € OCHOBOIO
MEePEeBaKHOT OUIBIIOCTI 1HKEHEPHUX 1 TEXHIYHUX JUCHUIUTIH, SKi HUHI € CAMOCTIHHUMU
00JacTIMH JOCTIIKEHb Ta MPAKTUKH.

30KpeMa, METO0 KPeIUTHOTO MOAYJIS € GOPMYBAHHS Y CTY/ICHTIB TAKHX 3arajbHUX
KOMIIETEHIIH:

3K 01 — 3gatHicTh 3acTOCOBYBaTH MpodeciiiHi 3HaHHS i YMIHHS Y
NPaKTUIHUX CUTYAIlisX.

3K 05 — 31aTHICTh MONIYKY, ONpaIlOBaHHs Ta aHaji3y 1HpopMallii 3
PI3HHX JDKEped.

3K 08 —31aTHICTh BUMTHUCS 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSIMHU.

IpeameT HaBYAIBLHOL AU CHUILTIHU «Di3MKa» — OCHOBHI MOHATTS Ta 3aKOHU HEXKUBOI IPUPOJIU.

[Ticnst 3acBO€HHS HABYAJIBHOT AUCHUILTIHU «D13UKa» CTYJECHT IOBUHEH 3HaAmMU ma

émimu BUKOPUCTOBYBATH 3HAHHS 3aKOHIB HEKMBOI MIPUPOJIU HA PIBHI, HEOOX1THOMY JIJIst

JIOCSITHEHHSI 1HIIMX PE3yJIbTaTiB OCBITHROI MPOTPaMH, 30KpeMa, THX, 10 JIekKaTh B OCHOBI
JTUCIUTUTIH (haXxOBOTO CIIPSIMYBAHHSI.

CTyAeHT TNOBUHEH 6émimu. TOEAHYBATH TEOPIKO0 1 MPAKTHKY JUIsl PO3B’s3aHHS
NPaKTUYHUX 3aBJlaHb; 3aCTOCOBYBAaTH NPUHLMUIIM CHCTEMHOTO aHalli3y, MNPUYUHHO-
HACJTIAKOBUX 3B’SI3KIB MDK 3HAYyIUMU (akTopamMu 1 HAYKOBUMU Ta TEXHIYHUMHU
pILIEHHSIMHU, L0 NPUMMArOThCA MiJ 4Yac PO3B’S3aHHSA CKJIAJAHMX NpOQeciiHUX 3a/ad;
3HAXOAUTH MOTPIOHY 1H(OPMALIIO Yy JITepaTypi, KOHCYJIbTYBAaTUCS 1 BUKOPUCTOBYBATH
HayKoOB1 0a3M JaHUX Ta 1HII BIAMOBITHI JKepesna iH(opmarllii 3 METOI JEeTaIbHOTO
BUBYEHHS 1 IOCTIPKEHHS 1H)KCHEPHUX MUTAHb BIJIMOBIAHO 10 CHEliai3allii.

JUis yCHIIIHOTO 3aCBO€HHS JUCUUIUIIHM CTYAEHT TOBUHEH BOJIOAITH HaOOpoOM
Komnemenmuocmei 6akanaBpChbKOTO PiBHS, 30KpeMa: 3AaTHICTIO 3aCTOCOBYBATH 3HAHHS
1 pO3yMIHHSI HAyKOBHX (DaKTiB, KOHIIEMI[IH, TEOPiil, MPUHIUIIIB 1 METO/11B, HEOOXITHUX JIJIS
MIATPUMKHU 1HKEHEPHOI creliiani3allii; 3AaTHICTIO 0 aOCTPAKTHOTO MUCJIEHHS, aHAITI3y Ta
CUHTE3y; 3JaTHICTIO TpuiiMaTH OOIPYHTOBaHI pILIEHHS; 3AAaTHICTIO MpaIloBaTH
IHIMBIAYallbHO;  3JaTHICTIO  MpaIfoBaTH B  KOMaHJi; 3JaTHICTIO  €()EeKTUBHO
BUKOPUCTOBYBAaTH TEXHIYHY JIITepaTypy Ta IHII JDKepena iHdopMallii; 31aTHICTIO
3aCTOCOBYBATH 3HAHHS 1 PO3YMIHHS HAyKOBUX (DaKTiB, KOHIEMIIIH, TCOPIN, MPUHITUIIIB 1
METO/1B, HEOOX1AHUX JUIsl YCIIITHOT poO0TH y cepi CBO€T MpodheciifHOi AISTBHOCTI.



Cuntabyc HaByaiabHO1 qucHuIuIiHu «®di3zukay po3poOJieHnit Ha OCHOBI MPUHITUITY
KOHCTPYKTHUBHOTO BUPIBHIOBaHHS (constructive alignment), 1o g03BOJISIE IEpeI0AYUTH
HEOOXiTHI HaBYaJIbHI 3aBAaHHS Ta aKTUBHOCTI, K1 MMOTPIOHI CTyZACHTaM JIJIsl TOCATHEHHS
OUIKyBaHUX PE3y/IbTAaTiB HAaBUAHHS, a MOTIM CIIPOCKTYBaTH HAaBYAIBHHU TOCBIJ TAaKUM
YUHOM, 100 MAaKCHMAaJIbHO 30UIBIIMTH MOJIMBOCTI CTYJEHTIB JOCSATTH Oa)KaHUX
pe3yibTaTiB.

CunalOyc noOy1oBaHUI TaKMM YHMHOM, LIO JiJIsi BUKOHAHHS KO>KHOT'O HACTYITHOTO
3aBJlaHHS CTYJEHTaM HEOOXIJHO 3aCTOCOBYBAaTHM HAaBUYKM Ta 3HAHHS, OTPUMaHI Y
nonepeAHboMy. DIHAIBHUM € €K3aMeH, JUIS 3/1adl SIKOTO CTYJIEHTH BHUKOPHUCTOBYIOTH
TEOPETUYHI 3HAHHS Ta 3aCTOCOBYIOTH MPAKTUYHI HABHYKH, OTPUMAHI IiJ] YaC BUKOHAHHS
BCIX BUIB 3aBJaHb (MPAaKTUYHHX 1 JaOOpaTOpHUX 3aHATh) Ta AKTUBHOI y4acTi Ha
JEKIIMHUX 3aHATTAX (BUKOHAHHS IMOTOYHUX 3aBJIaHb Ta akTUBHOCTEH). OcobirBa yBara
OPUIUISETbCS TPUHLUITY 3a0XOYEHHSI CTYJEHTIB JI0 aKTHUBHOIO HaBYaHHA, Y
BIJIIOBIIHOCTI 3 SKUM CTYAEHTH MarOTh IPALIOBaTH HaJl MPAKTUYHUMU TEMaTUYHUMHU
3aBIaHHSMH, SIKI JO3BOJISITh Yy IMOJAJbIIOMY BHpIIIYBaTH peajbHI MHpoOIeMHU Ta
3aBJIaHHS.

HaBuanHs miJl yac NMpakTUYHUX 1 JTa0OPATOPHUX 3aHATH 3IIACHIOETHCS HA OCHOBI
CTYJIEHTO- IIEHTPOBAHOIO MIAXOAY Ta CTpaTerii B3a€Mo/Iii BUKJIala4ya 1 CTyIeHTa 3 METOIO
3aCBOEHHSI CTYJCHTAMHU MaTepialy Ta PO3BUTKY Y HUX MPAKTUYHUX HABUUOK.

[Tix yac mpakTUYHUX 1 1a00PATOPHUX 3aHATH 3aCTOCOBYIOTHCS

- CTpaTel"ﬁ AKTUBHOTO 1 KOJIEKTUBHOT'O HaB4YaHHA,

— 0COOMCTICHO-OPIEHTOBAH1 PO3BUBAIOY] TEXHOJIOT1I, 3aCHOBaH1 Ha aKTUBHUX (popMax 1 METO/1ax
HaBuaHHS (KoMaHaHa poOorta (team-based learning), mapua pobOota (think-pair-share), meron
MO3KOBOTI'O IITYpMY, IUCKYCis, eKCIpec-KoH(epeH1lis, HaByallbHi 1e0aTu TOII0);

— MeToJ IPOOJIEMHO-0PIEHTOBAHOTO HABUYaHHS.

JUist Ginbin  €(hEeKTUBHOTO PO3YMIHHS CTPYKTYPH HABUAJbHOI JMCLUUIUIIHM Ta
3aCBOECHHSI MaTepiayly AUCTAHI[IHHO BUKOPUCTOBYIOTHCS TaKi CEPBICH CIUIKYBAaHHS:
«Enextponnuit kammyc», Zoom, Telegram, BeO-cepenoBuiie Moodle Ha caiiTi
http://physics.zfftt.kpi.ua Ta e-mail, 3a qormroMororo sSKuX:

— CHPOINLYETHCS PO3MIIIEHHS Ta 0OMIH HaBYAJILHUM MaTepiajioM;
— 3MIMCHIOETHCA HaJaHHS 3BOPOTHOTO 3B’SI3KY CTYJEHTAaM CTOCOBHO 3MiCTY HaBYaJIbHOL

JUCHUILIIHYA Ta HABYAJILHUX 3aBIaHb;

— OLIIHIOIOTHCS HaBYAJbH1 3aBJaHHS CTYCHTIB;

— BeZIEThCS 00JIiK BUKOHAHHS CTYJCHTaMU IJIaHy HaBYaJIbHOI TUCIMILIIHY, TpadiKy BUKOHAHHS
HaBYaJIbHUX 3aBJaHb Ta OIHKOBAHHA CTYACHTIB.

[Tix vac ogyHOTO HABYAHHS Ta JJIA B3a€MOII 31 CTYJICHTaMH BUKOPUCTOBYIOTHCS
HaBUYaJbHUX 3aBJIaHb, @ TAKOX 00JIaTHaHHS (ITPOCKTOP Ta €JICKTPOHHI MPE3eHTAITIT TS
JEKI[IHHAX 3aHSATB).


http://physics.zfftt.kpi.ua/

OTpuMaHi NMpakKTUYHI HABUYKHU Ta 3aCBOEH1 TEOPETUYHI 3HAHHS I1]] YaCc BUBUYCHHS
HaBYAIbHOT AUCIUIIIIHN «Di3nKa» MOKHA BUKOPHUCTOBYBATH y TOJANBIIOMY ITiJl Yac
BHUBYAHHS CTCIIATI30BaHUX JUCIIHUILIIH.

2. TlpepekBi3UTH Ta MOCTPEKBI3UTH JUCIUILIIHUA (MICIE B CTPYKTYPHO-JIOTIUHIN cXeMi
HABYaHHS 3aB1JIMOBITHOIO OCBITHROIO MPOTPAMOI0)

Huctumnina «Pizuka» 6a3yeThCcs Ha 3HAHHAX 3 (13UKH Ta MATEMAaTHUKH, 3aCBOEHIX
B paMKax 3arajlbHOi CepelIHbOi OCBiTH. BUBUEHHS Kypcy mependadae BHKOPHUCTAHHS
HABHUYOK 3 T€OPii 1 TEXHIKH €KCIIEPUMEHTY Ta MaTEMaTUYHUX HABUUOK, 110 HA0yBaIOThCS
3a TapajeIbHOTO BUBUCHHS MAaTeMaTHYHUX TUCHMUILTIH. HeoOXigHUM elleMeHTOM Ipu
BUBYCHHI JUCHUIUIIHU € OBOJIOAIHHS TIOHATIMHUM 1 MaTeMaTHYHUM amapaTom
MaTEMaTUYHOTO aHaNi3y, aHAJIITHYHOI TeOMETpii, JIHIMHOI anreOpu Ta BEKTOPHOTO
aHamizy. Okpemi TNWTaHHA BHUMAaralTb BMIHHS pO3B’A3yBaTH  HAWMNPOCTINI
nudepeHianbHl PiBHSHHS.

HalyTi 3HaHHS Ta yMIHHS TpU TOJAJIBIIOMY HaBYaHHI OYJIyTh 3aCTOCOBYBATHUCS
IIPY BUBYECHHI SIK 3arajIbHO-TEXHIYHUX TUCIMILUIIH, TaK 1 CIICH1AIbHUX.

3. 3MicT HABYAJIBHOI JUCIUILIIHHA

Kypc dizuku ckitagaeThbes 3 IBOX 3MICTOBUX MOYJIIB. Y IEPIIOMY CEMECTP1 BUBYAETHCSA MOTY b
«MexaHika, MmosieKyspHa ¢pi3uKa Ta TepMOANHAMIKA. EJIeKTpocTaTHKA Ta eJIeKTPUUHUU
CTpyM.»

Pozainu i Temu Kypcy dizuku:

Po3zaisn 1. ®i3MuHI OCHOBH MEXaHIKU

Tema 1.1. KiHemaTnka MaTepiaibHOI TOUKH Ta TBEPAOTO TUIA

Tema 1.2. JluHamika cucreM (UHaAMiKa MaTepiaJibHOI TOUKH Ta CHCTEMHU TOUYOK. /[mHamika
TBEPAOTO Tija)

Tema 1.3. Pobora Ta eHepris

Tema 1.4. EstemenTH criemiajibHOI TEOPii BiTHOCHOCTI

Pozpin 2. MosnekynsipHa ¢i3uka i TepMoiTHaMiKa
Tema 2.1. OCHOBY MOJIEKYJISIPHO-KIHETUYHOI T€OPii
Tema 2.2. EsleMeHTH TepMOIMHAMIKU

Tema 2.3. ABuina nepeHocy



4. HapuanbHi1 MaTepiaiy Ta pecypcu

Baszosa jriteparypa

1.

2.

Kyuepyk .M., l'op6auyk L.T., JIymux ILIL 3aransamii kypc ¢izuku. T.1.- K.; Texnika, 1999 p.- 536 c.
(HTB) BuBUaTH peKOMEHI0BaH1 PO3ILIH

Kyuepyk .M., I'op6auyk 1.T., JIymuk I1.I1. 3aransuuii kypc ¢izuku. T.2.- K.; Texnika,2001p. - 452 c.
(HTB) BuBUaTH peKOMEHI0BaHI PO3ALTH

Kyuepyk .M., I'op6auyk 1.T., JIynuk I1.I1. 3aransuuii kypc ¢izuku. T.3.- K.; Texnika, 1999 p - 520 c.
(HTB) BuBuaTH peKOMEHI0BaHI PO3ALTH

O.I1.Ky3p,0.B.JIpo3nenko,O.B.JlonsHiBcbka 3aranbHa ¢i3uka. [HTepHET-pecypc 3a aapecoro
http://physics.zfftt.kpi.ua BuBuaTH MOBHICTIO

JlaGopatopui po6otn 3 kypcy 3ATAJIBHOI ®I3UKU. InTeprer-pecypc 3a  aapecoro
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuBYaTH BIAMOBIAHO 10 rpadika BHKOHAHHS
J1abopaTOpHHUX POOIT

JonomixHna jgiTeparypa

6.

7.

10.

11.

12.

Uponos U. E. 3amaun no ¢usuke. - M.: Hayka 1988 ((HTB) BuxopucToBYBaTH BiAMOBIIHO 0
HaBYaJIbHOI IPOrPAMHU

3aranbHa ¢i3uka: Junamika [Enekrponnuii pecypc| : MeTOIWYHI peKOMeHAalii 7O Po3B's3yBaHHS
3aa4d sl CTYJCHTIB IHCTHTYTY TEJIEKOMYHIKAIHHUX CHCTEM Ta IHIIUX TEXHIYHUX (aKyJIbTeTiB /
HTVYY «KIll» ; yknaa. A. B. Hemuposcbkwii, O. B. JIpoznenxko, O. I1. Ky3p. — EnekTponHi TeKCTOBI
nani (1 daitn: 1,34 Mb6aiit). — Kuis : HTYY «KIll», 2011. - Ha3Ba 3 expana. — JlocTym:
http://library.kpi.ua:8080/handle/123456789/1332

®i3uka. Po3nin «Enextpuka i Maraetusm» [ EnekTponHuit pecypc] : KOHCIEKT JISKIIiH Al CTyEHTIB
crnenianpHOCTEN «IIpomucioBa GioTexHomorismy, «O0naaHanHs GapManeBTHIHOI Ta MIKPOOi10IOTIYHOT
npomucioBocTi» / HTYY «KIll» ; yknaa. O. I1. Ky3s. - Enekrponni Texctoi gani (1 daiin: 7,44
Moaiit). — Kuis : HTYY «KIlIl», 2009. - Hasea 3 ekpana. — Jloctym: http://library.ntu-
kpi.kiev.ua:8080/handle/123456789/153

Ky3sb, O. IN. ®izuka. BubpaHi po3ainu mexaHiku [ENekTpoHHMIN pecypc] : HaBy. nocib. ans 3pobysavis
cTyneHa 6akanaBpa crieujanbHocten 133 [any3eBe MawunHobyayBaHHs, 162 biotexHonorii Ta
6ioiHxeHepia 161 XimiuHi TexHonorii Ta iHxeHepis / Kyab O. M., dpo3neHko O. B., OonsHiecbka O. B. ; KMI
im. Iropss Cikopcbkoro. - EnekTpoHHi TekctoBi paHi (1 cann: 3,13 M6awt). - Kuis, KMl im. lrops
Cikopcbkoro, 2022. - 128 c. - Ha3ea 3 ekpaHa. htips://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.

Ky3b, O. I1. MeToau4ni BKa3iBKH I CAaMOCTIHHOT MIATOTOBKY Ta BUBYCHHS TUCITUILIIHU (i3UKa.
Poznin: «OnTuka» ais cTyaeHTiB pakynbTeTiB 610TEXHOJIOTIT Ta XIMIKO-TEXHOJIOTIYHOTO HAMPSMY
niaroroBku 6.051401 «bioTexHomoris», 6.051301 «Ximiuna texnonoris» [ Enekrponnutii pecypce]/ O.
I1. Ky3p, O. B. [po3aenko ; HTYY «KIIl». — Enektponni Tekctosi maxi (1 ¢ain: 12,5 Moait). —
Kwuis : HTYY «KIlII», 2013. - 93 c.
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JlitepaTypa it NpAKTUYHUX 3aHATD

Bazoga sriteparypa

1. Yepros JI.T'., Bopo6iioB A. A., 3aymaui 3 ¢izuku. - M., Bumma mkosa 2007. (HTB)

JlormomizkHa JriTepaTypa
1. ®isuka. KoMmmiekcHa miaroToBka 0 30BHIIIHBOTO HE3aJI€?KHOTO OI[iIHIOBAaHHS / YKJIaJI.
H. Crpyx, B. Mariok. C Ocran’'tok. — TepHoriis : I[TiipydHuKy Ta MOCiIOHUKH, 2015. - 432
C.
2. Tecrm 3 kypcy 3saraysbHOi (isuku. [EnexTtpoHHuidl pecypc]. — Pexum mocrymy:

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

HaBYanbHUA KOHTEHT

1. MeToauKa onaHyBaHHA HaBYabHOI AUCLUUNNIHU (OCBITHBOrO KOMMNOHEHTA)

JIleknifHi 3aHATTA

Ne » . PexkomeHOdauyii ujo00 30c80€HHA
n/n Temu JeKulu, nepe/nlk OCHOBHUX nNumaHbs
Bcryn. OnpautoBaHHA NeKUiiHOro maTepiany 3a
MpegmeT i 3mict aucumnniHn. PyHaameHTanbHi TUNKM B3aeEmoSin B [sKepenamm
npupogi. ®yHgameHTanbHi 3aKoHW 36epekeHHA. OCHOBHI po3ainu [1], [12] MexaHika
disnkm.
1 MexaHika.
KiHemaTuKa NpAMONiHIMHOIO Ta KPUBOAIHIMHOIO pyxy
MaTepiaNbHOI TOYKU. Pyx Ta MOro XapakTepuUCTUKM.
MaTtemaTuyHMIA anapaT KiHemaTuKu. Cnocobu onucaHHs pyxy. Pyxum
TBEPAMX TiN. 3aKOHM HbloTOHA. Imnynbc Tina.
OCHOBM MONIEKYNAPHOI i3nKu . OnpautoBaHHsA NeKuiiHOro maTepiany 3a
OCHOBHI yAB/IEHHA MOJIEKYNAPHO-KIHETUYHOI Teopii. TemnepaTypa i axkepenamm
2 TUCK rasy. PiBHAHHA cTaHy igeanbHoOro rasy. MNepwe Havyano [1], [12] monekynapHa dpi3nka Ta
TePMOAMHaMIKW. BHYTPILIHA eHepria igeanbHOro rasy Ta cnocobwm ii TepMOAMHaMIKa
3MiHW. PoboTa rasy B isonpouecax. TENNOEMHICTb ifeanbHOro rasy.

IHPAKTUYHI 3AHATTA

OCHOBHMM 3aBJIaHHSIM IIUKJTY MPAKTUYHUX 3aHSTh € OBOJIOAIHHS CTYI€HTaMH
npuiioMamMu IMETOJaMU PAKTUYHOTO 3aCTOCYBAHHS 3HAHb.

JJist MATOTOBKYU A0 MPAKTUYHOTO 3aHSATTS CTYICHT MIOBUHEH ONPAIIOBATH
TEOpPETUYHUN MaTepiaiza TeMaMu 3aHsaTTs. [1ics npoBeneHHs 3aHATTS BUKOHATH
JIOMAIIIHE 3aBAAHHS IO PO3B’SI3yBaHHIO 3a7a4.

Ne n/n Ha3Ba TeMu 3aHATTA Ta Nepenik OCHOBHUX nuTaHb (nepenik AMAaKTUYHUX 3acobiB,
MOCUAAHHA Ha NiTepaTypy)
Po3pinun ¢i3vkn 3rigHO HaBYaANIbHOrO NJAHY
1 BcTynHe 3aHATTA. O3HalOMIEHHA 3 MaTeMATUYHUMM MeTOAaMM PO3B’A3yBaHHA 334a4 3
disnKn.
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[2] Deaki3aranbHi meToaun po3B’A3yBaHHA 3a4a4 3 Gi3nKK

[4] komnneKcHi Tectu 3 po3gainy « MexaHika» PieHb 1 Ta PiBeHb 2.
[4] komnneKcHi TecTn 3 po3giny « MonekynapHa ¢ismka i TepmoguHamika»

2. JIABOPATOPHI 3AHATTA

VY nepmioMy ceMecTpi CTYAEHTH BHKOHYIOTH JIabopaTOpHi poOOTH 3 IHUKIY
«Mexanikay Ta «MonekymsipHa ¢i3uKka 1 TepMOJMHAMIKa» BIAMOBIAHO 0
BCTAHOBJICHOTO Tpadika Ta pO3KIIaly 3aHSTh.

OCHOBHMM 3aBJIaHHSM IUKITY JJAOOPATOPHUX POOIT € HAOYTTS CTYJACHTaAMH JOCBI LY
MpPOBEIECHHS EKCIEPUMEHTAIBHUX JOCITIIKEHb IPH TepeBipli IMOJI0KEeHb Teopil Ta
3aCBOEHHS IMPaBWJI OOPOOKM EKCIIEPUMEHTAIBPHUX JaHUX 1 O(QOPMIICHHS OJEp:KaHUX
pE3yJIbTaTIB.

JIiist mAroToBKY 10 poboTH B Mabopatopii Tpeda: 1) BUBUUTH MMOJIOKEHHS TEOpii;
2) MiArOTyBaTH MPOTOKOJI JOCITI/PKEHHST; 3) BAKOHATH BipTyallbHY JJa00paTopHy poOOTY;
4) mpoiTH MomnepeaHiil TeCT sl MEePEBIPKA TOTOBHOCTI A0 BUKOHAHHSA JIaDOPATOPHOI
poboTH.

Kosxuwuit cTyieHT BUKOHYE 6 poOIT 3 HAaBEJICHOT0 MEPeIiKy (32 IeBHUM Ipadikom).
OnHe 3aHATTS (2 TOIUHN) BUKOHYIOTHCS JIBI pOOOTH

Ne 3/n Haszsea nabopamopnoi pobomu (komn tomepHo20 npakmuxkymy)

1-2 | BuBYeHHS 3aKOHIB IMHAMIKH TBEPJIOTO TiJia HA MPHUKIIALl (Pi3MIHOTO MAasTHHKA.

1-6 | BusHadyeHHs BiIHOIICHHS TEIUIOEMHOCTI ra3y MpU CTATOMY TUCKY IO HOTO TETIOEMHOCTI TIPU
cTajioMy 00’ emi.

5. CamocriitHa poboTa cTyieHTa
Camocriiina po6ota cryaenta (CPC) Bkiouae: onpaitoBaHHs JEKIIHHOTO

Marepiajly Ta OKpEMHX MTUTaHb TEOPii, sIKI BAHOCITHCSA HAa CAMOCTIMHE OpaIfOBaHHS,
MIArOTOBKA /10 MPAKTUYHUX 3aHTh, PO3B’SI3yBaHHs 3a/1a4 JOMAILIHbOTO 3aBIAaHHS,
MIATOTOBKY JI0 TJAOOpaTOPHUX pOOIT, BAKOHAHHS 3aBAaHb PO3PaXyHKOBOI poOOTH ,
MIJTOTOBKY JIO MOJYJIbHUX KOHTPOJIBHUX POOIT.

OmnparroBaHHs JEKIIHHOTO MaTepialy MPOBOIUTHCS PETYISIPHO IPOTATOM CEMECTPY 3a
KOHCTIEKTOM Ta 3a PEKOMEH]I0BAHOIO JIITEpaTypor0. 30KkpeMa HeoOX1THO CAMOCTIMHO 1
JIeTaJbHO OMPAIIOBATH CIIAYIOY1 MUTAHHS B PO3/iiax:

Mexanika

Cunu B mpupoi. HeinepiiianbHi cucteMu BULTIKY.

Cucrema Ti1. IMnynbe cucteMu Tl YMOBH 30€peKEHHS Ta 3MIHU IMITYJIbCY CUCTEMH.
3aKoH 30€pEKECHHS IMITYIILCY.

Oznauenns pobotu. Teopema npo kiHeTuyHy eHeprito. [lorenuiansHa enepris. O3Haka
MTOTEHIIAIBHOCTI TOJIsI, KOHCEPBATHUBHI CHIIH.
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MoOMEHT iIMIyJIbCY Ta 3aKOH HOTO 30€peKEeHHSI.

OOGepTaHHs TBEP/IOTO Tijla HABKOJIO HEPYXOMOi 0cl. MOMEHT CHJIM, MOMEHT 1HEepITii.
OcHOBHE PIBHSIHHS JUHAMIKH O0€PTAIIBHOTO PYXY.

Kinetnuna enepris i podoTa mpu 06epTaibHOMY pyci. 3aKOH 30€pexeHHs €HEprii.
Mougexkyasipaa gizuka.

AniabaTHul nipoliec, piBHSHHSA ajiiadaTu.

O6opoTHi Ta HeoOopoTHI UK. [IpuHun aii Terooro aeuryHa. [ukn KapHo.
Hepisnicts Knaysiyca. [Toustrs enrpomnii. CTaTUCTUYHUN 3MICT EHTPOMII.
DeHOMEHOJIOTIYHA TEeOPis SIBUIL IEPEHOCY, JOBKHHA BIILHOTO MTPOOITyY Ta cepeHIn
nepepiz MOJIEKYJ, MOJIEKYJISIPHO-KIHETUYHA TEOPis SBHIL TIEPEHOCY.

Kpucranu ta ix BnactuBocti. Piguau Ta ix BnactuBocti. ®aza ta ¢azoBi mepexoau.
[ToTpiitHa Touka. Jliarpama crany.

6. IMogiTMKa HABYAJIbHOI JUCIHUILTIHA (0CBITHHLOT0 KOMIIOHEHTA)
BinBigyBaHHS J€KIii, TPAKTUYHUX 3aHITh Ta JA0OPATOPHUX POOIT € 000B’ A3KOBHUM.

VY pasi xBopoOu CTyAeHT 3000B’sI3aHUI MPECTABISATH JAOBIAKY MPO TEPMIH MPOXOHKEHHS
JiKyBaHHS, 0(pOPMIICHY HAJICKHUM YMHOM B YCTaHOBI, JI€ MMPOXOUJIO JIKyBaHHA. B 1HIIMX
BUIMAJIKaxX (HampHKiaa, CIMEWHI OOCTaBMHHM) MUTAHHS BHUPINIYETHCS B 1HAMBIAYaJIbHOMY
MOPSIIKY pa3oM 3 BHKIagadeM. Y OyIb-SIKOMY BHUNAIKy CTYyJICHTaM PEKOMEHIYEThCS
BIJIBIIyBaTH yCi1 BUJIM 3aHSATh, OCKUIBKM HAa HUX BUKJIAJAE€THCS TEOPETUUYHHI MaTepian Ta
PO3BUBAIOTHCS HAaBUYKM, HEOOXIJHI JJI1 BUKOHAHHS CEMECTPOBOIO 1HIMBIAYaJIbHOTO
3aBJaHHS, JIJAOOPATOPHUX POOIT Ta TOMAIITHIX 3aBJIaHb.

[lin yac mpoBeAeHHS JEKIIWHUX, MPAKTUYHUX Ta JIAOOPATOPHUX 3aHATH JO3BOJISIETHCS
BUKOPUCTOBYBAaTH MOOLIBHI TeNePOHU IS CAHKI[IOHOBAHOTO TOMIYKY 1H(poOpMaIlii B
[HTEpHETI a TaKOX ISl MPOXO/KEHHS TECTyBaHHSA, 1 JJIA MPOBEIEHHS OOYHCIEHb Ha
MPaKTUYHUX 1 TA0OPATOPHUX 3aHATTAX Ta BUMIPIOBAHHS Yacy Ha 1a00paTOPHUX 3aHATTIX (B
pa3i HasIBHOCTI B cMapTQOHI BIAMOBIAHUX TPOTPAMHUX MPOIYKTIB).

B pas3i aucranmiitHoi GopmMu HaBYaHHS Ha JIEKIli BUKIJIAIa4 KOPUCTYETHCS BIACHUM
MpPE3EHTAllIMHUM MatepiajoM; BUKOpucToBye Zoom Ta Google Meet nnsi BUKIIagaHHSA
HABYAJIBHOTO MaTepiaiy.

Jlo BukOHaHHs J1a00paTOPHUX POOIT JOMYCKAIOThCA CTYJAEHTH 32 YMOB: 1) HasBHICTb
MPOTOKOMY; 2) MICHS YCHINIHOTO TPOXO/KEHHS BXIJIHOTO KOHTpoito. Pesynbratu
BHUMIPIOBAHb CTYJEHTH 3aHOCATH Y MPOTOKOJ 1 Ipe sIBISIIOTh BUKJIa1avyy AJIs TIEePEeBIPKU.
He mepeBipeHi1 gaHi 10 3aXUCTy He NpuiiMaroThbes. s 3axucty 1abopaTtopHOi poOOTH
CTYJICHT MOBHHEH JaTH BIANOBib HAa KOHTPOJIbHI 3alMUTaHHs, MPaBUILHO OQOPMUTHU
pe3ynbTaTh BUMIPIB (pO3paxyBaTH 3HaYEHHS HEOOX1IHUX BEJIMYUH, OOy yBaTH rpadivHi
3aJIEKHOCTI BIJMOBIAHO JI0 ICHYIOUUX MPABHII, 00UYNCIUTH MOXUOKH, 3aIMMCATH OCTATOYHI



pe3yabTaTH JTOCTDKEHHS 3 JOTPUMAHHSM MPaBHJI OKPYIJICHHS, 3pOOMTH BHCHOBKHU 10
po0OoTi).

3aBaaHHsS PO3PAXyHKOBOI POOOTH CTYACHTH BUKOHYIOTH B OKPEMHUX 30IIUTAX, 3aITUCYIOUH
BUKOHAHI Ji1 aKypaTHO 1 po30ipinBO. 3aXUCT PE3yJbTAaTiB BUKOHAHHS POOOTH MPOXOIUTH
B yCHil ¢opMi, B XOJl SKOi CTyIEHT MOBHHEH JIOTIYHO Ta OOIPYHTOBAHO TOSICHUTH
PO3B’sI3yBaHHS BCiX 3aB/IaHb.

3a0xouyBajbH1 0aay BUCTABIISIOTHCS 3a: aKTUBHY POOOTY HAa MPAKTUYHUX 3aHATTAX; Y4aCTh
y (pakyIbTeTChKUX Ta IHCTUTYTCHKHUX OdiMITIaax 3 (i3uku. KiabKicTh 3a0X04uyBaHUX OalliB
He Oumteme 5. Jlo peWTHHTY CTyAeHTa JOMAaTKOBO BKIIIOYAIOTHCS Oaiu, OjAeprKaHI Ha
CTYIACHTCHKUX (DI3MYHUX HAYKOBO-TIPAKTHUYHUX KOH(EPEHIIAX 32 YMOBHU MpEa sSBICHHS
BIIMOBIHOTO cepTu(dikary.

[tpadHi 6anu npu3HAYAIOTHCA 32 HECBOEYACHE BUKOHAHHS 3aBJIaHb PO3PaXyHKOBOI
po0OOTH, HE BUKOHAHHS JTIOMAITHIX 3aB/IaHb Ha MPAKTHYHUX 3aHATTSX, HECBOECYACHHM
3aXUCT JIabOpPaTOPHUX POOIT.

[ToniTukoOIO NenIaiiHIB mepeadavacThcss HEOOX1THICTh CBOEYACHOTO BUKOHAHHS 3aBJIaHb.
¥Y¢i nucbMOBI JOKYMEHTH MarOTh OyTH 3aXHIICHI JO 3aKIHUCHHS TEOPETUIHOTO HaBYAHHS
B CEMeCTpl. 32 HECBOE€YaCHE BUKOHAHHSA 3aBAaHb MIPU3HAYAIOTHCA TpadHi Oau.
[TepecknamanHs TakuX 3aBAaHb IPOBOJIUTHCS y MPU3HAYCHHUH BUKJIAa4eM Yac.

VYci yyacHUKHM OCBITHBOTO TIPOLIECY: BUKJIAJaul 1 CTYJIEHTH B MPOIECI poOOTH BHUBUCHHS
JUCIUIUTIHM ~ MaloTh ~ KEPYBATHCh  NPUHIMIAMH  aKageMIuyHOi  J0OpOYECHOCTI,
nependauenumu «Kogexcom decti HaiioHaapHOTO TEXHIYHOTO YHIBEPCUTETY Y KpaiHu
«KuiBchkuit momiTexHiuHui iHCTUTYT»» https://Kpi.ua/code.

AkajzieMiuHa T0OpOYECHICTh Ma€ Ha yBa31 OBOJIOJIIHHS CTYIEHTOM HEOOXITHUMH 3HAHHSIMU
Ta YMIHHSMHU Ta 3[aTHICTh MPOJEMOHCTPYBAaTH IIi 3HAHHS Ta YMIiHHS. AKajJeMidHa
HEJOOPOUYECHICTh ~ TPOSABISIETBCSI Yy 3aCTOCYBaHHI  CTYJAEHTOM  IIMapraiox,
HECaHKI[IOHOBAHOTO JJOCTYIY B [HTEpHET TOIIO 1] Yac KOHTPOJIBHUX 3aX0/1iB (3axucty PP,
Ja00paToOpHUX PpOOIT, BUKOHAHHI 3aBJaHb MOAYJIBHUX KOHTPOJILHUX POOIT, MiATOTOBII
BiAMOBIZIeH Ha icnuTi). B pa3i BUsBIEHHSA akaJeMi4HOI HEIOOPOUYECHOCTI KOHTPOJbHUI
3axXiJ JJIsl JAHOTO CTYJEHTAa MPHUIUHAETHCS 1 MEPEHOCUTHCS Ha I1HIIMK Yac, a TaKoX
HapaxoBYIOThCs ITpadHi Oau.

7. Buay KOHTPOITIO Ta pEUTUHTOBA CHCTEMA OIliHIOBaHHS pe3ynbTaTiB HapuaHHs (PCO)

Peiimune 3 oucyunninu (Pl]) epaxosye pobomy cmyoeHma npomsaecom cemecmpy ma
Pl8EHb 3HAHb | HABUYOK, GUABNIEHUX HUM HA ICRUMI.
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https://kpi.ua/code

Petimune 3 oucyunninu popmyemucsa sk cyma 6anis, Hapaxo8anux cmyoenmy 3a.
® pe3ynIbmamamu 1ab0pamopHux 3aHsAms,
®  GUKOHAHHS MOOYIbHOI KOHmMpobHoi pooomu (MKP),
® BUKOHAHHA 3A80AHb OMPUMAHUX HA ICRUMI.

Petimune 3 oucyunninu pospaxogyemocs 3a gpopmynoro petimuneosa oyinka ( RD ) 3
KpeOUumno2o Mooyis (opMyemvbcs K cyma 0anié NOMOYHOI YCHIUHOCMI HABUAHHA —
cmapmogo2o peumuney (rc) ma 6anie ompumanux Ha icnumi (r ):

RD=rc +17.
Cmapmosozo peumune € CyMapHoOO OYIHKOIO 34 BUKOHAHHA CHYOEHMOM 3A80aHb
NOMOYHO20 KOHMPOIIO MA MOOYIbHOI KOHMPOAbHOL pobomiuL:

rc ern + r-M
k

I 7—6anu nomouno2o0 KOHMpOo, ¥ y— 6al OMPUMAHUL HA MOOYIbHIN KOHMPOAbHIU POOOMI.
Maxcumanvra xinekicms 6anie cmapmogoco peumuney cknadae 60 6anis.

Kpumepii oyintosanns pesynomamie pobomu na 6 cemecmpi Hageoeri 6 mabauyi 1,
wmpagui ma 3a0xouyeanvui banu- 6 maobauyi 2.

Ta6auys.1. PEATUHIOBA CUCTEMA OL|IHIOBAHHSA (PCO)

Buy pobotu KinpkicTb OrmiHOBaHHA MakcuMaIbHO
MOKJIBA
KiJIbKicTh OaJtiB
Jlaboparopsi 2 3axuct poboTu 20
3aHATTA IToBHA BiAIOBIAH 10
HemnoBHa BiamIoBizan 8
3agoBUIbHA BIAIOBIAL! | 6
MKP YacruHa 1 20 40
1 YacruHa 2 20
Cyma BaroBux 6aJiiB KOHTPOJIBHUX 3aXO0/IiB 60

Tabauysa 2. LUITPA®HI TA 3A0OX0O4YYBAJIbHI BAJZIU

6an
1. fIKicHe BeJIEHHS KOHCIIEKTY JIEKITIT 1...5
2. Yuacth y KOH(epeHIifax, ceMiHapax, HiZiIroToBKa pedepatis 5
MaxcuMasibHa CyMa 3a0X04YyBaJIbHUX Rs 10

! [Ipu mucranuiitiit popmi HABUAHHS POGOTA B TaGOPATOPIi — Iie IEMOHCTPALIis CTYICHTOM BUKOHAHHS POGOTH Ta
BIpTYaJIbHOMY MaKeTi.
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Cemecmposuii KOHMPOJIb.! eK3AMEH

1o ex3ameHy (iCIIUTY) JOIyCKAIOThCA CTYZAEHTHU, KOTPi 3a pe3yJIbTaTaMHU MOTOYHOTO KOHTPOJIIO
HaOpasin He MeHIne 36 OamiB (60 % BiJ MakcUMaJbHO MOMKJIMBUX) 3a YMOBHU 37adi BCIX
slabopaTopHUX PoOiT, ycmimHoro 3axucty PP, BUKOHaHHSA yCiX 3aB/JaHb TPAKTUYHHX 3aHATH Ta
MIO3UTUBHOTO pe3yJbTaTy BHUKOHAHHS MOJIyJIbHOI KOHTPOJIbHOI poboTu (He MeHIe 60 %
IIPAaBIJIHO BUKOHAHUX 3aB/IaHb). 32 pe3y/IbTaTaMU eK3aMeHy CTYAEHT MOKe HabpaTu 40 OaJtiB.

Tabn. 3. Kpumepii oyiHIOBAHHA Ma KinbKicmoe 6anie Ha icnumi.

Kpumepii Kinbkicmeo

6anie

cmyoeHm O0eMOHCMPYE Mo6HI i enUbOKi 3HAHHA HABYA/AbHO20 Mamepiany, emie 35-40

npasusabHO BUKOPUCMOB8YBAMU 3HAHHSA

cmyOeHm 0eMOHCMPYE XOPOoWi 3HAGHHS HABYAIbHO20 Mamepiasy, 8Mi€ NpasusbHO 30-35

B8UKOpUCMOBY8AMU 3HAHHA

cmydeHm 0eMOHCMPYE XOPOWi 3HAHHA HABYA/IbHO20 Mamepiany, asne 00nycKae 25-30

desKi HemoYHoCcMi, W000 BUKOPUCMAHHA OMPUMAHUX 3HAHb

cmyoeHm OeMOHCMPYE 3a008isIbHi 3HAHHA HABYA/AbHO20 Mamepiany, dsne 20-25

donycKkae cymmesi Hemo4Hocmi, w000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

cmyoeHm OeMOHCMpPYe 3a008inbHI 3aceoie meopemuyHuli mamepian, ane 21-24

donycKkae cymmesi nomMusKu, w000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

He3a0o08isbHe 3HAHHA meopii ma 8i0cymHicmob 8MiHHA MA HABUYOK Y BUPIWIEHHI 0

nocmasneHuUx 30800Hb

. Taon. 4. Kpumepii oyintosanus ma Kinokicmo 6anie Ha icnumi. Ilpu oucmanyiuniu 30a4i
y U210l mecmy.

Kpumepii Kinbkicme
6anis

lMpoxodxceHHA ycix pieHie mecmy nosHicmio (Bidnosiob Ha yci NMUMAHHA 40
Mo3umusHo)

MpoxodxceHHA 1 ma 2 pieHA  mecmy nosHicmio (Bidnogiob Ha 60% numaHe 30
Mo3umusHo)

lMpoxooxceHHA 1 pisHA mecmy Ha pigHi 60% 20
He npoxoodxeHHa mecmy 0

Taéa. 5. BinnoBigHICTh peUTUHTOBUX 0aJTiB OIIHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinvxicmo 6anis Ouyiunka
100-95 Biamigao
94-85 Iyxe nodpe
84-75 Hobpe
74-65 3a10BLIHHO
64-60 JlocTaTHBO
Meure 60 He3anoBuisHO
He BukoHaH1 ymoBU He JtomyIieHo
JOTTYCKY
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8. JlomatkoBa iH(opmMarris 3 TUCIUIUTIHN (OCBITHBOTO KOMITOHEHTA)

InkiIro3uBHE HABYAHHSA

Hapuanpna mucnmmiina «Di3uka» MOXKE BHKIAAATHCS ISl OUTBIIOCTI CTYACHTIB 3
0COOJIMBUMU OCBITHIMH MOTpeOaMu, OKPIM CTYACHTIB 13 CEpHO3HUMH BaJlaMU 30Dy, SIK1 He
J03BOJISIIOTh BUKOHYBATH 3aBJaHHS 3a JOMOMOTOI0 TEPCOHAIBHUX KOMII IOTEPIB,
HOYTOYKIB Ta/a00 1HIIUX TEXHIYHUX 3aCO0IB.

Honarok 1. Ilepesiik nUTaHb, AKi BHHOCATHCA HA CEMECTPOBUN KOHTPOJIb

1. Cnocobu onucanHs pyxy. BekTopHuii Ta KOOpAMHATHUIN CIIOCOOM OITUCAHHS PYXY.
Paniyc-BeKkTop, LIBUAKOCTI, IPUCKOPEHHS.

2. Ilpupopniit crioci6 onucanus pyxy. lLIBuakicTs, HOpMaibHEe Ta TAaHTEHITIATbHE
MIPUCKOPEHHSI.

3. Pyx To4Ku 1o KOJTy 1 mapaMeTpHu IIbOT0 pyXy (KyT IIOBOPOTY, BEKTOPU KyTOBOI
HIBUAKOCTI Ta KyTOBOTO IIPUCKOPEHHS).

4. 3akonu HproToHa. 3aKOHM CUJT y MEXaHI111, MPUHLIUI CYTIEPHO3HIII].

5. HeinepiianpsHi cuctemu Bitiky. Cuitu iHepIii pH MOCTYNMaTIbHOMY Ta 00epTaIbHOMY
pyci cUCTeMH BIUTIKY. 6. IMITy/bC TiJ1a Ta CUCTEMU Ti1. 3aKOH 30€peKEHHS IMITYJIbCY.
IToHATTS PO LEHTP MAC.

/. PoGoTa cuit: moCTIHHO1, KOHCEPBATUBHOT, HEKOHCEPBATUBHOI. POOOTA IIEeHTpalIbHO1
CHUJIH.

8. KineTnuna eneprisi, Teopema npo KiHeTUYHY €HEpPTiIo.

9. IoTeniianbpHa eHepris (MO CUITH TSOKIHHS, IPYKHOI fedopmaiii).

10. [ToBHa MexaHiuHa eHepris. 3aKOH 30epeKeHHS eHeprii.

11. Ipy>xHi 1 HENPYKH1 3ITKHEHHS.

12. MOMEHT iMITyJIbCY, MOMEHT CUJTH. 3aKOH 30€pEKEHHS MOMEHTY IMITYJIbCY.

13. OGepTanHs TiJIa HABKOJIO HEPYXOMOi oci. OCHOBHE PIBHSHHS TUHAMIKHA 00EPTAIILHOTO
pyxy. MomMeHT 1Hepuii BiiHOCHO ocl. Teopema [ltelinepa.

14. Tlocrynaru Eitnmreitna. JloBkuHa BiIPi3Ky 1 MPOMIMXKOK Yacy B PI3HUX 1HEPIIIAIbHUX
CUCTEMAaX BIIJIIKY.

15. TleperBopenns Jlopenna. JloaBaHHsI MBUAKOCTEH B PEISTUBICTCHKIN KIHEMATHIII.
16. PensTuBICTCHKHIA IHTEPBAJL.

17. PenarusicTchkuii immyiibe. Jpyruii 3akon HploTOHa B crieliasibHii Teopii
BIJTHOCHOCTI.

18. PoOoTa 1 KiHeTHYHA eHeprisl B cHelialbHiil Teopii BITHOCHOCTI.

19. 3B'a30K eHeprii Ta IMIYJIbCY B CHEl1adbHIN Teop1i BIAHOCHOCTI.

20. OCHOBHI MOHATTS MOJIEKYJISIPHO-KIHETUYHOI TEOPii: Maca 1 po3Mip MOJIEKYJI, KUTbKICTh
PEYOBHHU, MOJISIPHA Maca, KOHIIEHTPAIIisl.

21. Temmeparypa Ta ii 3B'S130K 3 CEpETHHOI0 €HEPTIEI0 PYXY MOJIEKYJI.
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22. Moaenb ineanbHoro razy. Tuck razy. OCHOBHE PiBHSHHS MOJICKYJISIPHO-KIHETUYHO1
Teopii. PIBHSHHS cTaHy 1/1€aIbHOTO Ta3y.

23. [3omporiecu iJ1ealbHOTO Ta3y, iX 3aKOHH 1 Tpadiky.

24. Monenb peanbHOTO Ta3y. PiBHsaHHS Ban-nep-Baanbca. [30Tepmu peasibHOTO rasy.
Kputnusni napamerpu.

25. [lonsaTTs nmpo PyHKIII0 po3moaiy (3araibHi ysBieHHs). OyHKIIA po3nOaiLTy
MakcBeria 3a IpOEeKIisIMU IIBUAKOCTI Ta 3@ a0COIIOTHUM 3HAYEHHSIM IIBUIKOCTI.
XapakTepHi IIBUAKOCTI MOJIEKY.

26. bapomeTrpuuna popmyia.

27. Baytpimns enepris. Podota rasy. [lepire Hayano TepMoanHaMIKy.

28. TemnoeMHICTB ifeanbHOro razy. Ynucio cTymeHiB ¢cBOOOIM MOJIEKYIL. 3B'SI30K
terioemkocTert Cp Ta Cy.

29. AniabatHuii pouiec. PiBHsiHHS amiabaTtu, rpadik agiabaTaoro mpomecy. Po6oTa rasy B
aziabaTHOMY IIpoIIeci.

30. ITpuammn modyaosu TermnoBux AsuryHiB. KKJI TeroBoro asuryHa. [neansauii
teroBuit aBUryH Ta iioro KKJI. [Ipyre Hauano tepmMoauHaMiKu

31. O6opoTHi Ta HEOOOPOTHI Mporecu. EnTportist. 3aK0H 3pocTaHHs €HTPOIIIi B
HEOOOPOTHHX MPOLIECAX.

32. SBuima mepeHocy: iX 3aranbHa XapakTepuctuka.CepenHs J0BKHUHA BUTBHOTO MPOOITy.
33. ABumie nudysii imeampHOTO razy.

34. SlBuine TETONMPOBIAHOCTI 11€aTLHOTO Ta3y.

35. SlBuilie BHYTPIIIHHOTO TEPTSL.

Jlexmop 3anuwae 3 cob6or0 npaso 3mMiHHEamMU NOPAOOK BUKIAOY HABUATLHO20 Mamepiay,
YACMK0OBO 11020 00°€M [ 3MICM 3ANEHCHO 8I0 NIZHABAILHUX MONCIUBOCIEU CMYOEeHMIE i
30amHoOCmi 1020 3ACB0EHHSL.

Po0ouy nporpamy HaB4YaJIbHOI JUCHHUILIIHU (cHIa0YyC):

CxyaieHo cTapiiuM BUKJIaAauyeM Kadeapu 3aranbHoi (Pi3uKu Ta MOAETOBaHHS (QI3UYHHUX
nporieciB Ky3p Onekcannp ITaBnopuy

YxBaJieHo kadgeaporo 3arajabHoi (P13UKU Ta MOJICIIOBAHHS (P13MYHUX MPOIECIB (MPOTOKOJI
Ne 06-26 Bix 25.06.2026p)

Horoxxeno MeToaMUHOIO KOMICI€IO MPUIaA00y1IBHOTO (haKyIbTETy
(mpotokos Ne 7/25 Bin 26.06.2026)
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