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BCTYII
AHoOTALA

PoGouoro mporpamoro “@izuka-1" miaroroBku OakajgaBpiB mepeadadeHo HaOyTTsI
CTyJICHTaMU 3HaHb Ta BMiHb 3 MEXaHIKH, MOJICKYJISIpHOI (pI3MKH Ta TEPMOJMHAMIKH Ha
piBH1, HEOOX1THOMY JIsl BUPIIICHHS MPUKJIATHUX 1HKCHEPHHUX 3a/1a4.

[Iporpama mepenbavyae CTBOPEHHSI CYKYITHOCTI TEOPETHYHUX 3HAHB 1 TMPAKTUIHUX
HAaBUYOK 3 (I3UKKM 3a paxyHOK NPOBEICHHS JICKIIMHMX 1 MPaKTHYHUX 3aHATh Ta
BUKOHAHHS JIa0OpaTOpHUX pPOOIT, 10 3a0e3leuye KOMIUIEKCHE 3aCTOCYBaHHsS HAOYyTHX
KOMIIETEHIIA Il  MOJAJIBIIOTO PO3B’SI3aHHS MNPUKIAAHUX 3a7ad EHEPreTUYHOIO
MamuHOOyAyBaHHs. BoHa crpsiMoBaHa Ha (OpMyBaHHS y CTYJICHTIB CHCTEMHHUX 3HAHb,
3a0e3nevyye LUIECOPAMOBaHY POOOTY HajJ BUBYEHHSM JiTepaTypu 3 (i3UKH, AKTUBHY
pOOOTY SIK HAa ayIUTOPHUX 3aHATTAX, TaK 1 IMi/] YaC BUKOHAHHS 1HJUBITyalbHUX 3aB/IaHb.

JNucnumiina “@i3uka-1" HOCUTh MUKIUCIUIUIIHAPHUN Ta MYJIbTHIUCIUILTIHAPHUI
XapakTep B Mexax peanizaiii 3aBgaHb STEM-HaBuaHHS B TEXHIYHOMY YHIBEPCHUTETI.
Bona € iHTerpoBaHoOI0 3 TAKUMH OOOB’SI3KOBUMH JUCIUIUIIHAMHU, K «BuIilla MaremaTuka-
I», «Buma wMarematuka-2», «Buma wmarematuka-3», «®izuka-2», «Teoperuuna
MexaHikay 1 3a0e3nedye nojabiine GopMyBaHHS (PaxoBUX KOMITETEHITIN.

KuarouoBi ciaoBa: nporpama, ¢i3uka, JeKiii, MpakKTU4YHI 3aHITTS, J1aOOpaTOpHi
3aHATTS, MOJTYJIb.

Annotation

The Bachelor degree program "Physics-1" provides students with knowledge and
skills in mechanics, molecular physics and thermodynamics at the level required to solve
applied engineering problems.

The program provides for the creation of a set of theoretical knowledge and
practical skills in physics through lectures and practical classes and laboratory work,
which provides a comprehensive application of the acquired competencies for further
solving the applied problems of power engineering. It is aimed at the formation of
students' systematic knowledge, provides purposeful work on the study of literature on
physics, active work both in author's classes and during individual tasks.

The discipline "Physics-1" is interdisciplinary and multidisciplinary in nature within
the implementation of the tasks of STEM-training at the Technical University. It is
integrated with such compulsory disciplines as "Higher Mathematics-1", "Higher
Mathematics-2", "Higher Mathematics-3", "Physics-2", "Theoretical Mechanics” and
provides further formation of professional competencies.

Key words: program, physics, lectures, practical classes, laboratory classes,
module.



1. Onuc HaAaBYAJILHOI AUCIHUILTIHA

["ay3b 3HaHB,

XapakTepUCTUKA HaBYaJIbHOI

HavimenyBanns ) ) : JUCHUTUTIHU
OKASHHAKIE CHELIAIBHICTD (OCBITHSI
mporpama), OCBITHIi pIBCHb nenHa Gopma | 3a0uHa popma
HABYAHHS HaBYAHHS
l'any3b 3HaHB
Kinekicts kpenuTis — 3,0 O0oB's13K0Ba

14 - Enextpuuna

Monynis — 1 IEDKEHepis PiK MiATOTOBKU:
3MICTOBUX MOJYJIIB — 2 1-1 1-i
EnexkTponna anpeca nHa Cemectp
caiti XHHI HYK: 2-i 2-
http://kb.nuos.edu.ua/Lice Criemiansricrs
nsing%20and%20accredit 142 - Enepreriane
ation%20specialties/inter MAITHHOGY Ty BAHHS .
nal-combustion-engines- Jlekiniit
b.html
OcBiTHs nporpama
JIBUTYHM BHYTPIITHBEOTO

[nuBinyanpHEe HAYKOBO- STOPSHHS 15 ron. 2 TOI.
JI0CITi{HE 3aBJIaHHS [IpakTHuH1, cCEMiHapChKI

- Hewma 15 rog. 2 roq.
3aranbHa KUIbKICTh JlabopaTopHi
roauH - 90 15 2
TwXHEBUX TOMUH JUIA OcBiTHIH pPIBCHB: CamocrTiitna po6ora
IEeHHOI ()OPMH HABUAHHSA: |MepIIMii (0akajiaBpcbKHii) 45 oy, 84 ro.

ayTUTOPHUX — 3;

cCaMOCTIiitHOT poboTH
CTyJleHTa — 3.

InuBinyanpHI 3aBIaHHS:
- TO..

Bun koHTpOIIIO: €K3aMeH

dopma KOHTPOJIIO:
KOMOIHOBaHa




2. MeTa BUBYEHHS HABYAJILHOI AUCIHHUILTIHA
Metor BUBYEHHS HaBYaJIbHOI HUCHUILIIHU “@Di3uka-1" € ¢popMyBaHHS y CTY/ICHTIB
3riHo 31 CtaHaapToM BHINOI OCBITH YKpaiHu, 3aTBep/ukeHMM Hakazom MiHicTepcTBa
ocBiTu 1 Hayku Ykpainu 19.10.2018 p. Ne 1136 Takux KOMIIETEHTHOCTEH:

- IHme2panbHa KOMNemeHmHIiCMb: 3JIaTHICTh PO3B’A3yBaTU CKJIaJHI CIIeIiaai3oBaH1
3aja4i 1 MPaKTU4HI MPOOJIEMH y raidy3i eHepreTHYHOTO MAIIMHOOY IyBaHHs ab0 y mporeci
HAaBYaHH], W0 TepeAdayae 3acTOCYBaHHS TEOpId TEMIOMacoOOMiHY, TEXHIYHOT
TEPMOJUHAMIKH, T1IpOra3oAuHaMiKu, TpaHcopmarlii (epeTBOPEHHS) eHeprii, TEXHIYHOT
MEXaHIKd Ta METOMIB BIAMOBIJHUX HAYK 1 XapaKTePU3YEThCS KOMILIEKCHICTIO Ta
HEBU3HAYEHICTIO YMOB;

- 3a2a1bHI KOMNEeMeHmMHOCMI.

3K 3. 31aTHICTh 3aCTOCOBYBATH 3HAHHSA Y MPAKTUYHUX CUTYAIIIsX.

3K 9. 3aaTHicTh 10 nOMIYyKY, OOpOOJIEHHS Ta aHali3y 1H(pOpMaIllii 3 pi3HUX JIKEPE.

3K 12. HaBuuku 3aiiicHeHHs Oe3neunoi aisuibHocTl. 3K

3K 13. 3natHicTh 3a0€3n€4yBaTH SIKICTb BAKOHYBaHUX POOIT.

- cneylaibHi KOMNEeMmeHmMHOCMI:

®K 2. 3paTHICTH, 3aCTOCOBYBAaTH CBOi 3HAHHS 1 PO3YMIHHS MJisi BU3HAYCHHS,
dbopmytOBaHHS 1 BUpINICHHS 1HXXEHEPHUX 3aBJaHb 3 BUKOPUCTAHHSM METOJIB
CJICKTPUYHOT THXKEHEPI].

®K 9. 3naTHicT, BUKOHYBATH poOOTH 31 cTaHAapTH3alli, yHidikamii Ta TeXHIYHOI
MIATOTOBKU 10 cepTUdikaiii TEeXHIYHMX 3ac00iB, CHUCTEM, MpPOIECIB, YCTAaTKyBaHHS W
MarepialliB, OpraHi30ByBaTU METPOJIOTIUHE 3a0€3MEUCHHS TeIUIOTEXHOJIOTTYHUX MPOLIECIB
3 BUKOPUCTAHHSM THIIOBUX METO/IIB KOHTPOJIIO SIKOCTI MPOAYKIIII y Tally31 €HEPreTUYHOro
MaIuHOOyyBaHHSI.

®K 10. 3parnicTte 3a0e3meuyBaTH MOJICTIOBAHHSA OO0’€KTIB 1 TIPOIECIB 3
BUKOPUCTAHHSAM CTAHJIAPTHUX 1 CHEIIIbHUX MAaKeTIB MporpaM Ta 3aco0iB aBTOMAaTH3aIlli
IHKEHEPHUX PO3PaxyHKIB, MPOBOJAUTH EKCIEPUMEHTH 3a 3aJaHUMU METOJUKAMH 3
00poOKOI0 i1 aHAII30M pe3yJIbTaTiB.

OK 11. 3parHicTh BHUKOPHUCTOBYBAaTHM  CTAHAAPTHI METOJIMKH  IJIAHYBaHHS
€KCIIEpUMEHTAJILHUX JOCTIIKEeHb, 31MCHIOBATH OOpOOKY Ta y3arajibHEHHS PEe3yJbTaTiB
EKCIIEPUMEHTY.

3. IlepeaxymoBH /151 BUBYEHHS TUCIHUILIIHA
[TepeayMoBOO 1151 BUBUCHHS JIaHOI AUCIUIUTIHA € BUBUYCHHS JUCIUIUTIHN «Buia
MareMartuka-1» Ta 6a30Bi 3HaHHA 3 (I3UKH, MO 3a0€3MEeUyIOThCS PIBHEM 3arajibHOi abo
CIeliaIbHOI CEPEeIHBOI OCBITH.



4. OuikyBaHi pe3yJIbTATH HABYAHHS

BuBueHHsT HaBYAJIbHOI AUCHUIUTIHK TMependadae (OpMyBaHHS Ta PO3BHTOK Y
CTYJCHTIB TaKUX pPE3yJIbTaTiB HABUAHHS:

[1P 1. 3HaHHA 1 PO3YMIHHS MaTeMaTHUKU Ha PiBHI, HEOOXIAHOMY JJI JOCSTHEHHS
pe3yNbTaTiB OCBITHBOI MPOTPAMHU.

[P 2. 3nanHs 1 pO3yMiHHS IHXKEHEPHHX HAyK Ha pIBHI, HEOOXIAHOMY IS
JOCATHEHHSI 1HIIUX PEe3yJbTaTiB OCBITHHOI MPOTpaMH, B TOMY YHCHI MEBHA 0013HAHICTH B
OCTaHHIX JOCSITHEHHSIX

[TP 10. [TnanyBaTH i BUKOHYBaTH €KCIEPUMEHTAIbHI JOCHTIKCHHS 3a JOMOMOTO0
IHCTpYMEHTAJIbHUX  3ac00iB  (BUMIPIOBIBHUX  MPUJIAJIB), OI[IHIOBAaTH  MOXUOKHU
IIPOBEJCHHS J10CIIIIKEHb, POOUTH BUCHOBKH

5. Ilporpama HaBYAJBHOI JUCHMILTIHU

3micToBuii Mogyab 1. Mexanika

Tema 1. Kinematuka pyxy MaTepiaibHOi TOUKH.

Jliteparypa: [1], r. 2, c. 14-20; [3], 7. 6, c. 9-17.

Tema 2. Jlunamika pyxy MarepiajibHOT TOUKH. 3aKOHU 30€pEKEHHS Y MEXaHIIIl.
Jliteparypa: [1], rn. 2, c. 21-32; [3], ro. 6, c. 20-37.

Jliteparypa: [1], r1 3, ¢.45-63; [3], T 6, ¢. 55-72

Tema 3. lunamika pyxy TBEpJOTO Tija

Jliteparypa: [2], m 1.3, ¢.19-26; [3], 1. 19, c. 118-137.

Tema 4. MexaHi14HI KOJTMBaHHS.

Jliteparypa: [2], m 5.1-5.6, c. 28-76; [3], ri 16, c. 82-101.

3MmicToBuHii MOayab 2. MonekynsipHa (i3uKa Ta TEpMOIUHAMIKA.

Tema 5. MonekynsipHe Ta TEpMOJAUHAMIUHE YSBJICHHS MPO 1AcalbHUN ra3 Ta Moro
3aKOHHU.

Jlitepatypa: [4], po3n. 1.1-1.5, ¢.18-61

Tema 6. PeanpHuii Ta3. SIBuia nepeHocy.

Jlitreparypa:[4], po3n. 4.1-4.3, ¢.111-132.

Tema 7. Pinxuii Ta TBEpAHM CTaH PEYOBHHH.

Jlitreparypa:[4], po3a. 8.21-8.30, ¢.241-256.



CTpyKTypa HABYAJIbHOI IMCHUILIIHH

Ha3Bu 3MiCTOBUX MOJIYIIB 1 TEM KinpkicTs roauu
neHHa popma 3aoyHa opma
YChOTO y TOMY YHCITI yChO y TOMY YHCIT
a1 | mab | mp. c.p o a1 | mab | mp. c.p.
1 2 3 4 9) 6 7 8 9 10 11
3micToBuii Moayab 1. Mexanika
Tema 1. Kinematuka pyxy wmatepianphoi| 10 2 3 5 2% 10
TOYKH.
Tema 2. /IlunaMika pyxXy MarepiajibHO1 TOUKHU. 12 2 4 2 4 2 10
3aKkoHU 30€peKEeHHS Y MEXaHiIl.
Tema 3. Jlunamika pyxy TBEpJIOTO Tija. 13 2 2 2 7 11
Tema 4. Mexani4Hi KOJIMBaHHS. 10 2 2 2 4 10
Pa3om 3a 3MicToBUM MopayJieM 1 45 8 8 9 20 45 2 2 41
3micToBHii MOayab 2. MonekyisapHa (i3uka Ta TepMOJIMHAMIKA
Tema 5. MonekynspHe Ta TepMOIUHAMIYHE 15 3 3 2 7 15
YSIBJICHHS TIPO 1/IeaIbHUM Ta3 Ta Oro 3aKOHHU. 2
Tema 6. PeanbHuii ra3. fBuia nepexnocy. 15 2 2 2 9 14
Tema 7. Pinkuii Ta TBepIuii CTaH pEYOBUHHU. 15 2 2 2 9 14
Pa3om 3a 3MiCTOBUM MOJyJieM 2 45 7 7 6 25 45 2 43
3arajibHa KUJIbKICTh TOJAMH 90 15 | 15 | 15 45 90 2 2 2 84

Ilpumimxa. Ins cTyaeHTIB 3a09HOT (HOPMU HABYAHHS YUTAIOTHCS OTJISIOBI JIEKIT 32 TEMaMH 3MICTOBHX MOJYJIIB B 00cCsTax BIAMOBIAHO 10 TaOIHUIl



Temu INPaKTHYHUX 3aHATDb

Ne Tema NpakTUYHUX 3aHATh. 3aBIaHHA ISl Ay JUTOPHOIO Ta KinbkicTsb
3/m CaMOCTIHHOTO PO3B’SI3KY. TOJIUH
1 | KIHEMATUKA PYXY MATEPIAJIbHOI TOUKUA
Jlitepatypa: [5] 3aBmanns 1.1, 1.2 3
2 | IMHAMIKA PYXY MATEPIAJILHOI TOUKU 2%
Jliteparypa: [5] 3aBganns 2.1
3 | AMHAMIKA PYXY TBEPJIOT'O TUIA. 3AKOHU 3bEPEXXEHH A 2
Y MEXAHIII.
Jliteparypa: [5] 3aBmanns 2.2, 3.2
4 | KOJIMBAJIbHUI PVX. 2
Jliteparypa: [5] 3aBmannas 3.1
5 | MOJIEKYJIAPHE TA TEPMOJMHAMIYHE VY SIBJIEHHA 2
[MPOIJEAJIBHMU T"A3.
Jliteparypa: [5] 3aBnanusa 4.1-4.5
6 | ABUILA ITEPEHOCY 2
Jlitepatypa: [6] c. 21
7 | PEAJIBHI T'A3W. PIJIKMI CTAH PEHOBUHU 2
Jlitepatypa: [6] c. 24
Pazom 15

Ilpumimka. * J{nsa cTyaeHTiB 3a04HOi (pOpMHU HaBYaHHSA BiJJOYBaIOTbCS 3aHATTS 3a 03HAYEHUMHU

TEMaMu
Temu 1a00paTopHUX poOdiT
No Hasa Temu KinbkicTh
3/m TOJIUH
1 | BuBueHHS 3aKOHIB MEXaHIKHM Ha MaIlIuHI ATBYy/a. 2
2 | BuBuenns MomeHTy iHepIIii Tija. 2
3 | ExcnepumenTanbHa nepeBipka 3aKOHY 30€peKEHHS IMITYJIbCY. 2
4 | BuzHaueHHs NIPUCKOPEHHS BUILHOTO TMaJIIHHS 32 MeTo/IoM beccens. 2
5 | BuzHaueHHa koe(illieHTY BHYTPIIIHBOIO TEPTS Ta CEPEAHbOI 2%
JOBKHUHU BUIBHOTO IPOOITY MOJIEKYJT OBITPA.
6 | BusHaueHHs CriBBIJHOIICHHS TEIJIOEMHOCTEH TTOBITPSL. 1
7 | Buznauenns koedimieHTy B’SI3KOCTI PiJIUHU. 2
8 | BuznauenHs koedilli€eHTy TOBEPXHEBOIO HATATY PIAMHU METOJIO0M 2
BIJIPUBY Kpareib.
Pazom 15

Ipumimxa. * JIng cTyneHTIB 3a09HO1 pOpMHU HaBUAHHS BiI0YBaIOTHCS 3aHATTS 3a MMO3HAYEHUMHU
TEMaMU




CamocriitHa podoTa

KinpkicTs roguu
Ne
Bun pobotu JI€HHA | 3a04YHA
3/m
dbopma | bopma
1 |IligroTroBKa 10 JIEKIIHI 8 2
2 | IligroToBka /10 MpaKTUYHUX 3aHATH 8 4
3 | [lizroToBka /10 1a60paTOPHUX 3aHATH 3 2
4 | ITigroToBKa 10 TOTOYHOTO MOYJIBHOTO KOHTPOJIIO 6 -
5 | BuxoHanHs KOHTPOJIBHOI poOOTH - 30
6 CaMocTiliHe BUBYEHHS TEM, 1[0 HE BXOIATH 10 JEKIIHHOrO 5 31
KypCy
7/ | IlizroToBKa A0 MiJICYMKOBOTI'O KOHTPOJIIO 15 15
Pa3om 3a cemecTp 45 84

6. MeToau HABYAHHS, 32C00M TiarHOCTHUKHU Pe3yJIbTaTiB HABYAHHS Ta
METO/H IX JeMOHCTPYBAHHA

B akocmi memooié Haguanns 151 BCIX BUIB 3aHITh BUKOPUCTOBYETHCS:

- poboTa 3 JMTEepaTyporo, SIK ONPALOBAHHS PI3HUX BUJIIB JKEpEN, CIPSIMOBAaHE Ha
(dbopMyBaHHS HOBUX 3HaHb, IX 3aKpIIJICHHS, BHUPOOJEHHS BMIHb 1 HaBUYOK Ta
peanizalliio KOHTPOIbHO-KOPEKIIHOT PYHKINT B yMOBaxX (popMaIbHOI OCBITH;

- TOSICHEHHS, $K CJIOBECHE PO3KPHUTTS TPUYUHHO-HACTIAKOBUX 3B'SI3KIB 1
3aKOHOMIPHOCTEH y PO3BUTKY MPUPOJU, JFOJICBKOTO CYCHUIBCTBA 1 JIFOACHKOTO
MUCJICHHS.

s nexyiunux 3aHamob 3aCTOCOBYETHCH:

- JIEKLIS, SK YCHUM BHKJIAJ HAaBYaJbHOTO MaTepiaily, IO XapaKTepU3YyeThCS
BEIIUKUM OOCSITOM, CKJIQAHICTIO JIOTIYHMX TOOYAO0B, CKOHIIEHTPOBAHICTIO PO3YMOBHUX
00pa3iB, TOBE/ICHD 1 y3araJibHEHb;

- UTIOCTpYBaHHS, SK MOKa3 Ta CHPUUHATTSA MPEIMETIB, MPOLECIB 1 SBUIL Yy IX
CUMBOJIBHOMY 300paXeHH1 3a JIONMOMOIrOK0 IIJIaKaTiB, KapT, MOPTPETiB, (ororpadii,
CXEM, PENpPOIYKIIii, 3ByKO3aIUCIB TOIIO;

- BIJICOMETOJl, SK BHKOPUCTAaHHS BiJiecOMaTepialiB [JIs AaKTHBI3allli HAOYHO
YyTTEBOTO CIPUHUMAaHHS, 110 3a0e3neuye OUTBIN JIETKE 1 MIIHE 3aCBOEHHS 3HaHb B iX
00pa3HO-TIOHATINHIN MITICHOCTI Ta eMOL1KHII 3a0apBICHOCTI.

s npakmuynux 3aHsAmMsb 3aCTOCOBYETHCS:

- MIpaKkTUYHa poOOTa, IK METO/ MOTJIMOICHHS 1 3aKPIIVICHHS] TEOPETUYHUX 3HAHD
Ta MepPEeBIPKA HAYKOBUX BHCHOBKIB.

na nabopamoprux 3aHsAmMb 3aCTOCOBYETHCS:

- maboparopHa poboTa, SIK METOJ] MOTJIHUOJICHHS 1 3aKPIIUICHHS TEOPETUUYHUX
3HaHb LUIAXOM CTBOPEHHS MPOrpaM 1 OTPUMAHHS pe3yibTaTiB poOOTH MpOorpamu 3
BUKOPHUCTAHHSAM KOMII IOTEPIB;
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- IHCTpYKTax, SK O3HAaWOMIJIEHHS 31 crHoco0aMH BHUKOHAHHSA 3aBIaHb,
1HCTpyMEHTaMHM, MaTepianiamMu, TEXHIKOI O€3IMeKH Ta OpraHi3alliro po0o4oro mMicls.

3aco0amu OIIHIOBAaHHS Ta METOJIaMU JIEMOHCTPYBaHHS Pe3yabTaTiB HABYAHHS €:

- 3BITW 3 BUKOHaHHs JIabopaTOpHOi poOOTH, MUCHbMOBUI KOHTPOJb PE3ybTaTIB,
Mpe3eHTalll] pe3ylbTaTiB BUKOHAHUX JIA0OPATOPHUX POOIT Ha KOMIT IOTEpI;

- YCHI BIATIOBI/II Ha TAOOPaTOPHUX 3aHATTSX;

- TMOTOYHI MOJYJbHI KOHTPOJBbHI poOOTH y (GopMi TecTyBaHHS (TECTOBHIA
KOHTPOJIb);

- €K3aMEH.

7. ®opMH MOTOYHOI0 TA MiICYMKOBOI'0 KOHTPO.TIO

JlocsiTHEHHS cTyieHTa OLiHIOIThCS 3a 100-0anbHOI0 CUCTEMOIO YHIBEPCUTETY.

[TincymkoBa oIliHKa HaBYAJIBHOIO KypCy BKIIIOYae B ce0€ OIIHKA 3 MOTOYHOIO
KOHTPOJTIO 1 OI[IHKH 3aKJIFOYHOTO €K3aMEHY.

MakcumanbHa MUTOMa Bara 3aKJIFOYHOTO €K3aMEHY B 3arajibHid CUCTEMI OIIHOK -
40 oanie. 11paBo 31aBaTH 3aKIIOYHUI €K3aMEH JA€ThCS CTYACHTY, SIKIM 3 ypaxyBaHHSAM
MaKCUMaJIbHUX OalliB MPOMDKHUX OIIIHOK HaOupae He MmeHuie 60 6anis. 1lincymkoBa
OIliHKA 3 JUCIMIUTIHA CKJIAJA€ThCS 3 OIIHOK, OTPUMAHUX 32 Pe3yibTaTaMU IMOTOYHOTO
KOHTPOJTIO Ta EK3aMEHY.

[loTouHMiA KOHTPOJIb TMepefdadae OIIHIOBAHHS TEOPETUYHOI 1 MPAKTHUYHOI
M1JITOTOBKM 37100yBayiB BUIIOi OCBITH 32 TEMaMH, 1110 BUBYAIOTHCS I1J]1 YaC JICKIIMHUX 1
TIPAKTHYHUX 3aBJaHb (y TOMY YHCIi, CAMOCTiffHO ONpalbOBAHOTO Matepiainy). Moro
pe3yNbTaTH CKIAAAIOTHCA 13 PE3YJIbTATIB 3aXUCTy JIA0OPATOPHUX POOIT, BUKOHAHHS
IHIUBIIyAIbHUX PO3PAaXyHKOBUX POOIT Ta PE3yJNbTaTiB MOTOYHOTO MOIYJIHHOTO
KOHTPOJIIO.

3apaxyBaHHSl KPEIUTIB HABYAILHOTO KYPCY MOKJIMBO TUIBKU MICHA TOCSTHEHHS
pe3yNbTaTiB, 3alUIAaHOBAHUX POOOYOI0 MPOrPaMOI0 HABYAIBHOI JUCIUIUIIHHU, IO
BHUPAXAETHCS B OJIHIN 3 TO3UTUBHUX OIIHOK, MEpe0aYCHUX YUHHIUM 3aKOHOaBCTBOM.

OuiHlOBaHHS BUKOHAHHSA iHAMBIAYaJbHOI pO3paxyHKoBOi podoru: IPP

ban Kpurepii o1iHIOBaHHS

Po6oTra TmOBHICTIO BHKOHaHa Yy BCTaHOBJEHMH TepMmiH. Bukonana
10 | caMOCTiiiHO, 3aCTOCOBYBAJIMCS KOPEKTHI MaTE€MaTW4yHI PO3PAXyHKH, AKI
HaBejieH1 MOoBHICTIO. OiepkaHo MpaBUIIbHI BIATOBIII.

PoGota BuKOHaHa 3 TOPYIICHHSM BCTaHOBJICHHX TEpPMiHIB. BukonaHa
8 | caMOCTiifHO, 3aCTOCOBYBAJIHCS KOPEKTHI MAaTeMaTH4YHI PO3pPaxyHKH, SIKI
HaBeieH1 MoBHICTIO. Oep kaHo MPaBUIIbHI BIIIOBIII.

PoGoTa mMOBHICTIO BHKOHAHa Yy BCTaHOBJIEHHUH TepMiH. BiJCyTHI MOBHI
MaTeMaTu4yHi po3paxyHku. Onep>kaHo MpaBWIIbHI BIAMTOBIII.

PoGoTa BuKOHaHA y BCTaHOBJIEHUM TepMiH. BiacyTHI MOBHI MaTeMaTH4HI
4 | po3paxyHkH. [CHylOTHb TOMMJIKM Yy BIONOBIAAX a00 BHKOHaHI HE BCi
3aBJaHHI.

2 | PoboTa BUKOHAHA 3 MOPYIICHHSM BCTAHOBJICHMX TEPMiHIB. BiJICyTHI TTOBHI
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MaTeMaTU4H1 po3paxyHKH. [CHYIOTh MOMMIIKH Y BIJTIOB1ISIX 00 BUKOHAHI HE
BC1 3aBJaHHA.

PoboTa He BUKOHYBajacs

OuinoBaHHs BUKOHAHHA 0J10KY J1a0opaTopHux podir: BJIP

baxn

KpuTepii oriHioBaHHs

10

PoGoTn BHKOHaHI y BCTaHOBIIEHHWH TepMiH. BuKOHaHI caMOCTIHHO, YITKO
chopMyIbOBaHI IIUTI, 3aBIaHHS Ta TIMOTE3a TOCHTIKEeHb. 3aCTOCOBYBAIHCS
KOPEKTHI MeToAH OOpOoOKH OTpUMaHUX pe3ylnbTaTiB. Y BHCHOBKax
IpOBeJIcHa KOPEKTHA 1HTEepIpeTallis pe3yIbTaTiB.

PoGotn BuKOHaHI y BcTaHOBIeHUH TepMiH. CTyIEHT BHUKOHYE KOXHY
JabopatopHy poOOTy 3TiIHO 3 IHCTPYKIIIEI, 1HOAI TMICHS KOHCYJbTaIlil
BUKJIaJ[a4a; OMMCY€E CTIOCTEPEIKEHHS; B IIJIOMY MPABUIBHO CKJIAJIa€ 3BiTH Ta
pPOOUTH BUCHOBKH.

Po6oT BUKOHaHI 3 TOPYIICHHSM BCTAHOBIEHUX TepMiHIB. CTyaeHT
BUKOHYE KOXHY JIa0OpaToOpHy poOOTY 3TiHO 3 1HCTPYKIII€IO, 1HOML MICIs
KOHCYJIbTAIll BHKJIaJlaya; OIHUCYE CIOCTEPEKEHHS; CKJIaJae 3BITH, IO
MICTYTh HETOYHOCTI Y BUCHOBKAaX Ta MOMUJIKHU.

Po6oTi BUKOHAHO 3 TMOPYIIEHHSAM BCTAHOBJICHUX TepMiHIB. CTyIeHT
BUKOHYE KOXHY JIA0OpaTOpHY pOOOTY 3T1HO 3 IHCTPYKIIIEIO; CKIIACH] 3BITH
MICTATh HETOYHOCTI Y BUCHOBKAX Ta MOMHIJIKH.

PoboTr BUKOHAaHI 3 MOPYUIEHHSM BCTAHOBIEHUX TepMiHIB. CTyaeHT
BUKOHYE KOXHY JabopaTopHy poOOTy MiJg KEpiBHUUTBOM BHUKJIAJ1aya;
CKJIAJI€H1 3BITH MICTSITh HETOYHOCT] Y BUCHOBKAX Ta MOMUJIKH.

Po60TH HEe BUKOHYBaucs

[MoTounnii MmoayabHuil KoHTpPOIbL (IIMK)*

[TpaBuIBHUX 100 90 80 70 60 50 40 | 30 | 20 | 10
BiamoBiaeH, %
Ban 10 9 8 7 6 5 4 3 2 1

*CKJIAZl IIMK: Teoperuuni nutanus - 40% ; [Ipaktuuni 3aBaanHs - 60% , Moxke IpoBOIUTHCS
SK B YCHIH ¢opMi, Tak 1 B GOopMi TECTYBaHHS

¥Y3arajbHIOKW4i pe3yJbTaTH NOTOYHOT0 KOHTPOJIK0 3HAHD

dopMa KOHTPOJIIO

MakcuMalibHa KIJIBKICTh OajIiB

MOJIYJIbHUI KOHTPOJIb

Jlenna gpopma 3aouHa gpopma
Bukonanns IPP 2 IPP x 10 6amB = 20 6aniB -
Buxonanus BJIP 2 BJIP x 10 6amB = 20 6amiB -
IToTounui 2 MKP x 10 6ams = 20 6amniB -

Bukonanus -
KOHTPOJILHUX POOIT

1 po6. x 60 6aniB = 60 6aniB

Bcenoro 60 60
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Kontpoabna podoTa (111 3a09H01 hopmu)™

ban

Kpurepii oniHroBaHHs

40

Pobota BuKOHaHa Yy BCTaHOBIEHUN TepMiH. TeopeTuuHuii marepian
BUKJIAQJICHO Y JOCTaTHROMY 0OCs31, apryMEHTOBaHO 1 Yy TMpaBWIbHIN
MOCITIOBHOCTI. BukopucTtani He TITBKH PEKOMEHIOBaHI JpKepesa
iH(popMallii, a i HOBITHI, CAMOCTIMHO 3HAWIEH1 Y IEPIOANYHUX BUJAHHIX Ta
B iHTepHeT-pecypcax. IlpakTuuni 3aBHaHHS BHUKOHAHI CaMOCTIHHO,
3aCTOCOBYBAJIHCS KOPEKTHI MaTEeMaTH4HI pO3paxyHKH, SKI HaBeIeHI
noBHIcTIO. Ofiep>KaHo MPaBUIIbHI BIAMOBIII.

30

PoGora BuKOHaHa Yy BCTaHOBIeHHH TepMmiH. TeopeTnuHuii marepian
BUKJIQZICHO y JOCTaTHbOMY 00cs3i, JIoriyHO. BukopucTani pekoMeHI0BaHi
mxepena iHGopmaiii. [IpakThyHi 3aBOaHHA BUKOHAHI  CaMOCTIMHO,
3aCTOCOBYBAJIMCS KOPEKTHI MaTeMaTH4YHl pPO3paXxyHKH, SKi HaBeJEHI
MOBHICTIO. Y BIJIMOBIISIX € HETOYHOCTI.

20

PoGoTa BHMKOHaHA 3 TMOPYIIEHHSM BCTAHOBJICHUX TEPMiHIB. TeopeTUuyHUM
MaTepiai BUKIAJEHO Y MPaBWIbHIN MOCTIOBHOCTI, ajieé HEJJOCTATHHO MOBHO.
HenocratHbo  BHKOpHCTaHI  PEKOMEHJOBaHI  Jpkepena  iHopmaiiii.
[IpakTyHi 3aBIaHHA BHUKOHaHI. MareMmaTWuHi PO3paxyHKH HE HaBEJCHI
MOBHICTIO. Y BIJINOBIJIIX € HETOYHOCTI.

10

PoGota BuKOHAaHA 3 MOPYHIEHHSM BCTAaHOBJIEHUX TEepMiHIB. Marepian
BUKJIaJIeHO Oe3cuctemMHo. [IpakTWyHi 3aBJaHHA BHUKOHAHI, MaTEeMaTU4HI
pO3paxyHKH HE HaBeJeHI. Y BIAMOBIIAX € TOMUJIKH.

0

Po6GoTy He BUKOHAHO

*CKJIA KP: Teopernuni nutanss - 40% ; [Ipaktuuni - 60% .

HincyMKxoBHi KOHTPOJIb Y (GOPMi KOMIIZIEKCHOT'O €K3aMEHY

[limcymMKoOBHIi KOHTPOJIb CKJIAHAEThCS 3 PO3B’SI3yBaHHA MPaKTUYHUX 3aBAaHb (5

3aBJiaHb) Ta YCHOI BIATOBIII HA 2 THUTaHHS.

Po3B’si3yBaHHs npakTu4yHuX 3aBaanb (PI13)

KinbkicTh mpaBUIbHUX 5 4 3 2 1
BIJIMOB1JIEH
bana 20 16 12 8 4

YcHa BignoBiab (1 nutanss - 10 6amiB)

ban Kpurepii oriHtoBaHHS
CTyneHT BUIBHO BOJIOJII€ MaTepiayioM, 3Ha€ BU3HAYCHHS, BIATOBIIHI
10 |7T€MH, TCOPEMH, O3HAKH, TOWIO, MOXKE 3aIHCATH ix MaTeMgTHqHHﬁ BHpa3, a
TaKOX HABECTH TPHKJIQAM 1X 3acToCyBaHHSA. Boiomie TeopeTHIHUM
MaTepiagoM, IO MOB'I3aHUH 3 OCHOBHUM ITUTAHHSIM.
8 CTyneHT BUIBHO BOJIOJIE€ MaTepiajioM, 3Ha€ BU3HAYCHHS, BIJMOBIIHI

JEMH, TCOPEMH, O3HAKH, TOIIO, MOXKE 3allMCaTu 1IX MaTeMaTU4YHUMN BHpas, a
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TAKOXX HABCCTHU IIPUKIIAAN X 34CTOCYBAHH:I.

CTyeHT HE TMOBHOI MIpOI0 3HA€ BU3HAYEHHS, BIJMOBIIHI JIEMH,
6 | Teopemu, O3HAKH, TOIO, MOXE 3aMMCATH iX MAaTEMAaTUIHUHN BUpPa3, a TAKOXK
HABECTHU MPUKJIIAIN 1X 3aCTOCYBAHHS.

CTyneHT HE TOBHOIO MIpOI0 3HAE€ BHU3HAYCHHS, BIAMOBITHI JIEMH,
TEOPEMH, O3HAKH, TOIO, MOKE 3aMMMCATH 1X MATEMAaTHIHII BUPa3.

CTyneHT He TMOBHOIO MIpOIO 3HAa€ BHU3HAYCHHS, BIJMOBIAHI JIEMH,
2 | TeOpeMH, O3HAKH, TOIIO, MOXKE 3aIMCATH iX MaTEMaTUYHUIN BUpa3 3 ICIKUMU
ITIOMIJIKAMH.

CTyleHT He OpIEHTYEThCSA Y MaTepiajlax MUTaHHS, HE MOXKE BIJMOBICTH Ha
JIOJIATKOB1 MUTaHHS 32 3MICTOM HABYAJIbHOI AUCIUILTIHU

8. Kpurepii ouiHiOBaHHS pe3yJIbTATiB HABYAHHS

_ Jlenna dpopma 3aouHa Gopma
No 3micTOBOTO —_— KilbKicts
i UTBKICTh
MOZYJIA 1 TEMU B poGoTH o Bun poGotu Sais
3M 1 Tl,T2, IPP Nel. 10
T3, T4 | BJIP Nel. 10
I[IMK Tect Ne 1. 10 KP 40
IPP No2. 10
3M 2 TS5, T6,
T7 BJIP Ne2. 10
IIMK Tect No 2 10
- - - 3axuct KP 20
[TincymkoBuii Ex3zamen 40 Ex3zamen 40
KOHTPOJIb
Cyma 100 100

9. 3aco0u HABYAHHSA

OOnanHaHHg 111 BUKOHAHHSA JaOOpaTOpHUX poOIT: MammuHa ATBYHa; CTEHJ
«Bu3HaueHHs B’s13k0cTi piauHu 32 CTOKCOM»; CTeH]T « BU3HaueHHs B A3KOCTI MOBITPS»;
cTeHn «Bu3HadeHHS KOE€QIMIEHTY TIMOBEPXHEBOIO HATATY»; CTeHA «Bu3HaueHHS
MoMmeHTy 1Heprii»; CrteHn «BusHadeHHS MmBHAKOCTI Kymi»; cTeHn «BuszHaueHHs
CHIBBIAHOIIEHHS TEIJIOEMHOCTEW»; CTeH]] «BW3HAYE€HHS TMPUCKOPEHHS BUIBHOTO
MaJ{IHHS», €IIEKTPOCEKYHIOMIPH.

[lepconasibHi KOMIT'IOTEpH Ta TaJKETH, elekTpoHHui cepsic GoogleClassroom
JUISL  OpraHizailii JUCTAHI[IHHOrO HaBYaHHSI 1 OOMIHY iHQopMmaIlli€, a TaKoX
MeceHkepu Zoom, Viber ta Skype.
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Jloxarok
IIuTaHHs AJI9 MOAYJIBHOT0 KOHTPOJIIO

3micToBuii MmoayJb 1

1. TlepemimieHHs, MBHUAKICTb, MPHUCKOPEHHS. TaHTeHIialbHAa Ta HOpMalbHa
CKJIaJIOBI MPHUCKOPEHHS. 3B'SI30K MK BEKTOpPaMH JIIHIMHUX Ta KYyTOBUX IIBHIKOCTEM,
pUCKOpeHb. [HepItianbHi cucTeMu BiTIKY. [lepeTBopenHs koopauHar ["amines.

2. Inepuis, maca, immynsc. Cuina, BUIU Ta Kareropii CUi y MPUPOIl. 3aKOHHU
Hprorona, ix ¢i3uyHuil 3MIiCT Ta B3aeMO3B's30K. HezanexxHicTe m Bija t B KJIACUYHIM
MexaHiIll. 3aKoH 30epeKeHHS IMITYJIbCy. [I[pUHIIAIT peaKTUBHOTO PYyXY.

3. PoGota 3Mminnoi cuin. KineTtnuHa ta moreHuiiiHa eHepris. EHepris mpyxHo-
nedpopmoBanHoro Tua. KoHcepBaTMBHI Ta HEKOHCEPBAaTHUBHI CHUCTEMHU. 3aKOH
30epeKEHHSI MOMEHTY IMITYJIbCY.

4. Tlonarta abcomoTHO TBepaoro Tuia. OOepTaHHS TBEPAOTrO TiIa HABKOJIO
HEPYXOMOi OCl, HOro MOMEHT iMIyibcy. OCHOBHUM 3aKOH JUHAMIKU OOEpTaJIbHOTO
pyxy. Kinetnuna eHepris TBepJI0oro Tijia, 0 00ePTAETHCA.

5. 3aranbHe O3HAYEHHS KOJMBAJIBLHOTO pyXy. ['apMoHIYHI KonuBaHHSA. BinbHi
KOJMBaHHA. MareMaTuyHuil Ta (Pi3uyHUN MasTHUKH. EHepris rapMOHIYHOTO
KOJIMBAJILHOTO pPyXYy. 3aTyxaroul KoJuBaHHs. Jlorapu(MiuHui JEKPEMEHT 3aTyXaHHS.
Bumyieni konuBanHs. Pezonanc.

6. IlocTiliHICTh MIBUAKOCTI CBITJa B PI3HUX I1HEPIIAIBHUX CHUCTEMax BIJUIIKY
(noctynartu Eitnmreitna). [leperBopennst Jlopenna. PenstuBicTchka 3MiHa JOBXKHUH Ta
MIPOMIXKKIB Yacy. 3aKOH 3MIHM MacH 1 IIBUJIKOCTI Ta B3a€MO3B'SI30K MaCH Ta €HEPrii.

3micToBuii MOaYJIb 2

1. Tepmonunamiundi napamerpu. [loHsaTTs 11eanbHoro razy. OCHOBHE PIBHSIHHS
KiHeTM4HOi Teopii ra3iB. CepeaHss eHeprisi MoJeKylId. MOJeKyIsIpHO-KIHETUYHE
TIyMadeHHs TeMreparypu. PIBHSHHS cTaHy 17€aIbHUX Ta3iB.

2. Posmoain MBUAKOCTEW MOJIEKYJ Y MOTEHIIHHOMY Tonmi 3a boibiManoM.
EdextuBnuii pamiyc monekynu. KinbKicTh 3iTKHEHb 1 cepefHs JOBXKHUHA BUILHOTO
npoOiry wmoinekynu. Cremeni BimbHOCTI. Posmomin eneprii. BuyTpimHs eHepris
171eabHOTO Tra3y. MoJneKyIsIpHO - KIHETHYHA TEOpPisl TETNIOEMHOCTI ra3iB.

3. Tlepmmii 3akOH TEepMOJMHAMIKA Ta WOr0 3aCTOCYBaHHS JO 130MPOIIECIB.
Po6orta, 1m0 311HCHIOETHCS Ta30M y pI3HOMaHITHUX mnpoiecax. Kpyrosi, HeoOOpOTHI Ta
3BOpOTHI Tpotiecu. [IpuHnmmn aii TeniaoBoi Ta X0JI0AUIbHOI MalIMHY. [1eanbHa TemioBa
mammrHa Kapno Tta i1 KK/I.

4. AGcomoTHa mikana temneparyp. Craructuyna Bara. EaTpomnis. Jpyruii 3akoH
TEPMOJMHAMIKMA Ta HOr0 CTaTUCTMYHUN 3MICT. SIBUIA mepeHocy B razax: AuQy3isd,
TETUIONPOBITHICTh, BHYTPIIIHE TEPTH.
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5. Biactyn Bij 3akoHIB iieaibHUX Ta3iB. CHIIM NPUTSKIHHS Ta BIAIMITOBXYBaHHS
y peanbHux raszax. PiBHsaHHs Ban-nep-Baanbca Ta i#oro anami3z. Kputuunuii cras.
BHyTpimHs eHepris peaabHOro rasy.

6. XapakTtepuctuka piakoro ctaHy. [loBepxHeBuil HpOIIApOK, MOBEPXHEBHI
HaTiar. @opmyna Jlammaca. SBumie 3mouyBanns. Kaminmsipai ssuma. Kpucraniuni Ta
amop¢Hui Tina. 3akoH [romonra ta IlTi. diarpama crany pedoBunH. [loTpiiiHa Touka.
[TonsiTTst ipo (hazoBi nepexoau 1 Ta 2 poxy.

Po3po6Huk /&{ 4 /HiTBiHOBa M.b.

1. eJI.H., K.(O-M.H, ipod.
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