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BCTYII

Anomauin

Ilpoepama niocomosxu 6axanagpie cneyianvhocmi "142 Enepeemuune mawiunodyoysanns"
nepeodbayae micHy 83a€mMo0il0 CmyO0eHmie ma eUNyCKHUKIG i3 3HAHHAM NPoyecis, wjo 8i00yeaomscs 6
eHepeemUuYHUX YCMaHo8Kax (Mmypoinax, KOmiax, napo2eHepamopax, A0ePHUX peakmopax, HaAcOCHOMY
VCMAmMKY8aHHI, KOMAPECOPax, X0I00UIbHUX MAWUHAX | YCIMAHOBKAX, CUCMeMAaX KOHOUYIIOBAHHA ma
orcummesabesnedents, Mmeniogux HAcocax, Menio8ux 08USYHAX, MENI00OMIHHUX MA MEXHOI02IUHUX
anapamax). Tomy ompumanus 6azoeanux 3Hawv 3 Oucyuniinu "@izuxa 1", saxa eueuae 0cHOBHI
NOHAMMSA Ma 3AKOHU HPUpooU, HPUHYUNU POOOMU MEXAHIYHUX Ccucmem ma 0coOaUuUsocmi
BUMIPIOBATILHUX NPUNAOI8, MemOoOU BUMIPIOBAHHSA (DI3UUHUX GEIUYUH € BA20MOI0 CKIAO0B8OI0 )
niocomosyi gaxisyis.

Jucyunnina "@izuka 1" € Hegid eMHOI0 YACMUHOW DHOPMYBAHHS 3A2ANbHUX KOMNEHMHOCMEN Y
Gopmi 3namHs ma po3yMiHHA npeOMemHoi obracmi ma po3yMiHHA Npoghecitinoi OdisibHOCHI,
30amHOCMI 3aCMOCO8Y8AMU 3HAHHA Y NPAKMUYHUX CUMYAYIAX, GYUMUCA | 080100i6amMu CYYACHUMU
3HaHHAMU. [{ucyuniina po3paxoeana Ha cmyoenmie, Ki ompumanu 6a308i 3HaAHHS 3 3A2ANbHO20 KVPCY
¢hizuxu, ximii ma mamemamuxu.

Kniowuosi cnosa: izuxa, Qisuyna  eeruyuna,  Mexawika, MOAEKYIAPHA  (hi3uKa,

eleKkmpocmamuka.

Abstract

The program of training a bachelor on specialty " 142. Energy Engineering" provides close
interaction of students and graduates with knowledge of the processes occurring in power plants
(turbines, boilers, steam generators, nuclear reactors, pumping equipment, compressors, refrigeration
machines and installations, air conditioning and air conditioning systems heat pumps, heat engines,
heat exchangers and process devices). Therefore, obtaining basic knowledge in the discipline of
"Physics 1", which studies the basic concepts and laws of nature, principles of mechanical systems and
features of measuring devices, methods of measuring physical quantities is a significant component in
the training of specialists.

The discipline of "Physics 1" is an integral part of the formation of general competencies in the
form of knowledge and understanding of the subject area and understanding of professional activity,
ability to apply knowledge in practical situations, learn and master modern knowledge. The course is
designed for students who have acquired a basic knowledge of a general course in physics, chemistry
and mathematics.

Key words: physics, physical quantity, mechanics, molecular physics, electrostatics.



1. Onmc HaBYAJIBHOI TUCHUILTIHA

XapakTepucTHUKa
[any3b 3HaHb, CHEiaTbHICTh | HABYAIBHOI TUCIUILTIHA
HaiimenyBaHHS MOKa3HUKIB (ocBiTHS Mporpama), OCBITHIH JIeHHA 3a04HAa
piBeHb dopma dopma
HaBYaHHs] | HaBYaHHSA
KinbkicTs KpeauTiB — 3 l'ary3b 3HaHBb O060B's13K0Ba

Monynis — 1 14 EnexrpudHa iHkeHepis Pix miarorosku:
3MiCTOBUX MOJYJIB — 2 1-i 1-i
Enexrponna agpeca PITH/] nHa caiiri Cemectp
VYHiBepcuTery
1-it 1-it
https://nuos.edu.ua/studentu/polozhennya- CrieriaibHICTh
nuk/opis-opp/opp-dviguni-vnutrishnogo- 142. Enepreruune Jlexuii
zgoryannya-bakalavr/ MalIMHOOY Iy BaHHs
[HnuBinyanbHe HAYKOBO-IOCIITHE )
OcBITHS IIporpama 15 ron. 2 rox.
3aBJIaHHS . : : :
JIBUTYHU BHYTPIIIHBOTO [pakTu4Hi, CEMIHAPCHKI
HE nepenoayeHo
3TOPSTHHS
15 ron. 2 ron.
3arasibHa KiTbKICTb JlaGopatopHi
roguH _90.
A 15 ron. 2 ron.
CamocriitHa po6ora
TwKHEBUX TOAWH TS IeHHOT popMu 45 rop, 84 o

HaBYaHHS:
ayIUTOpHUX — 3

caMocCTiifHO1 poOoTH cTyaeHTa — 3

OcCBiTHIii piBeHb:

nepumii(0akaaaBpcbKuii)

InauBinyanbHi 3aBIaHHS:
- TOJL.

Bun xoHTpOIIO: 3K

®opMa KOHTPOIIIO:
IIMCBMOBO




2. MeTa BUBYECHHS HABYAJIbHOI AU CHHUILIIHA
Po6oua mporpama HapuanmpHOi maucuurriHu "®izuka [" ckimazgeHa BiANOBIAHO O OCBITHBO-

npodeciiiHOT mporpamu MiAroTOBKK 3100yBaviB BHUIIOI OCBITH CTYIEHS OakaiaBpa 3a CIeliadbHICTIO
142 — "Eneprernune mamnHoOyxyBanus". s OIII JIBuryHu BHYTPIIIHBOTO 3TOPSHHS AUCIUILTIHA
Ma€ cTaTyCc HOPMATUBHOI.

Mertoro BUBUEHHS HaBUabHOI AuctuIuiing "®izuka [" € popMyBaHHS y CTy/AEHTIB BiAIOBITHO
710 OCBITHBO-TIPO(ECIHHOT MPOrpaMu TAKUX KOMITETEHTHOCTEH:

— 3K 4. 3HanHs Ta po3yMiHHA IpeAMeTHOI 001acTi Ta pO3yMiHHS MPOQECiifHOT AiIBHOCTI;

— 3K 8. 3naTHicTh BUMTHUCS 1 OBOJIOIBATH CyYaCHUMU 3HAHHSIMU;

— @K 2. 3naTHICTh 3aCTOCOBYBATH CBOI 3HAHHSA 1 PO3YMIHHS JJIs1 BU3HAUCHHSI, (DOPMYITIOBAHHS 1
BUPIIIEHHS 1HKEHEPHHX 3aBIaHb 3 BUKOPUCTAHHSAM METO/IB €IEKTPUUHOI 1HXKEeHepil;

— @K 11. 3naTHICTh BUKOPHCTOBYBATH CTaHIAPTHI METOMKH TUIAHYBaHHS €KCIIEPUMEHTAIbHUX

JOCITIDKEHb, 3/11IICHIOBaTH 00pOOKY Ta y3araibHEHHs pe3yJbTaTiB eKCIIEPUMEHTY.

3. IlepenymoBH AJ151 BUBYECHHSI JUCHHUILTIHUA

[lepemymoBamu 11 BUBUEHHS NUCIUILTIHA € OCHOBHI MTOHSATTS PaHillle BUBYCHOTO MIKUTLHOTO

Kypcy (i3uKu; neski MOHATTS Ta 3aKOHM 3 KypCiB MaTeMaTUKHU Ta XiMil.

4. OuikyBaHi pe3yJIbTaTH HABYAHHA

BuBueHHs HaBYAIBHOI AUCIUILIIHY Niepeadadae GopMyBaHHS Ta PO3BUTOK y CTYJCHTIB TaKHX
pe3yJIbTaTiB HaBYAHHS:

—IIPH 1. 3nanHa 1 pO3yMiHHS MaTeMaTHKH, (I3UKH, TEIIOMACOOOMIHY, TEXHIYHOI
TEPMOJMHAMIKH, TiApOra3oIuHaMiku, TpaHcpopmarllii (epeTBOpeHHs) eHeprii, TeXHIYHOI MEXaHiKH,
KOHCTPYKLIMHUX MaTepiaiiB, CUCTEM aBTOMAaTH30BAHOT'O MPOEKTYBAHHS EHEPreTUYHHUX MAIIMH Ha
piBHI, HEOOX1THOMY JUISI TOCATHEHHS PE3yJIbTaTiB OCBITHBOI IPOTPaMHU;

—IIPH 3. Po3yMiHHS IIMPOKOr0 MDKIUCHMIUTIHAPHOTO KOHTEKCTY CHeuianbHocTi 142
Eneprernune MammHoOyyBaHHS;

—IIPH 10. IlnanyBatu 1 BHMKOHYBAaTH €KCHEPHUMEHTAIbHI JOCTI/DKEHHS 3a JIOTIOMOTOIO
IHCTpYMEHTAJIbHUX 3ac00iB  (BUMIpPIOBAJbHUX MpPUJIAiB), OLIHIOBATH MOXUOKH TPOBEICHHS
JOCITiPKEHb, pOOUTH BUCHOBKH.



5. Ilporpama HaBYAJIbHOI AUCHUIIIHA

Mopyas 1.

3micToBmii MoayJib 1. Di3WYHI OCHOBH MEXaHIKH.

Tema 1.

Tema 2.

Tema 3.

Kinemarrka nocTynajgbHOTO Ta KpUBOJIHIIHOTO PyXY.

Beryn. IlepemimieHHs, IIBWAKICTh, NPUCKOPEHHA. TaHreHUiadbHAa Ta HOpMallbHAa CKIAIOBi
npuckopeHsst. KyToBi nepemimieHHs, MBUIKICTb, TPUCKOPEHHS. 3B'A30K M BEKTOpPaMH JiHIHHIX
Ta KyTOBHX IIBUIKOCTEH 1 mpuckopeHsb. [1] Pozmin 2 §2.1;2.2. [5] §1.1 - 1.6.

JuHamika nmoctynaiabHOTo pyxy. Pobora. Exepris.

3akoH 30epexxenHs immynscy. [Ipunnun peaktuBHoro pyxy. Po6ota 3minnoi cuin. Kinernuna ta
MOTEeHIliaJIbHa eHeprii. 3aKoH 30epexeHHs eneprii y Mexaniui. KoncepBaTrBHiI Ta HEKOHCEpBaTHBHI
cuctemu. [1] Posain 3 §3.1 —3.14. [4] §2, 3,4, 6, 7, 8. [5] Po3nin 2 §2.1 — 2.6, Po3nin 3 §3.1 - 3.7.

Junamika o0epTanbHOTO pyXy. 3akoHU 30epexkeHHs. ['paBitariiina B3aeMoisL.

[onsaTTst abcomrotHo TBepaoro Tia. OOGepTaHHS TBEPAOro Tilla HABKOJIIO HEPYXOMOiI OcCi, HOTro
MOMeHT iHepuii. OCHOBHUI 3aKOH JMHAMIKH 00epTaiabHOro pyxy. KineTndyHa eHeprist TBepIoro Tina,
o obepTaeTbes. 3akoH 30epekeHHsT MOMeHTY iMmmynbcy. [1] Posmin 4 §4.1-4.16, Po3min 5 §5.1 —
5.14.[4] §9, 10, 11; 12. [5] Po3nin 4. §4.1 — 4.8.

3micToBmii MoayJIb 2. MonekymsipHa (i3uka Ta TepMoguHaMika. Enxekrpuka.

TeMma 4.

Tema 5.

TeMma 6.

Tema 7.

Tema 8.

PiBHsiHHS cTaHy igeanbHOTO Ta3y. MoJeKynapHO-KiHeTHYHa Teopis razy. [lepmmid 3axoH
TepMoarHaMiku. AniabaTHuil nmporiec. PoboTa rasy B pisHHX mpoiiecax.

TepMoauHamMiuHUi Ta CTAaTUCTUYHUA METOIM BUBUYEHHS TiNl. [lOHATTS ineanbHOTO ra3y. PiBHAHHSA
cTaHy inea’dbHHX ra3iB. OCHOBHE piBHSHHS KiHETHYHOI Teopii rasiB. CepeqHs eHeprisi MOJIEKYJIH.
MonekynapHO-KiHEeTH4YHE TiayMadeHHs Temneparypu. CryneHi BibHOCTI. Posmozin eneprii 3a
CTYNCHSAMH BUIBHOCTI. MONEKYJSpHO-KIHETHUYHA Teopis TeIioeMHoOcTi rasiB. llepmmii 3axoH
TEpMOJIMHAMIKM Ta WOro 3acToCyBaHHSA 1O i3ompoueciB. Apiabarmunuii mpouec. Kpyrosi,
HEOOOpOTHI Ta 3BOPOTHI mpouecu. llpuHumn aii TeruoBoi Ta XomoawiIbHOI MamMHU. lneanbHa
teroBa MammHa Kapuo Ta 11 KKZ. AGcomorHa mikana Ttemneparyp. Enrpomis. dpyruii 3axon
TEPMOJIMHAMIKH Ta HOr0 CTaTHYHHI 3MICT. 3B'30K €HTPOMIi Ta IMOBIPHOCTI CTaHy TEPMOIUHAMIUHI
cuctemu. [1] Po3min 1, 2, 3; [4] §28; 29; 3006 40, 41, 42 ,43, 44, 46. [5] Po3min 9 §9.1 —9.3.

SAsumna nepenocy. Jpyruii 3akoH TepMoauHaMiku. PimuHu.

BigxwmienHs Bin 3akoHiB ineanbHuX rasiB. CWIM TSOKIHHS Ta BiAIITOBXYBAaHHS y PEaTbHHUX Ta3iB.
Pipasiaas Ban-mep-Baanbca Ta #ioro anani3z. Kputnunuii cran. XapakTepuCTUKa PiIKOTO CTaHy.
[loBepxHeBmit 1map, moBepxHeBuil Harsar. Mopmyna Jlammaca. SIBume 3mouyBanHs. Kamimspai
seuma. [1] Yacrunra II. Po3min 2. §2.1-2.6. [4] §47, 46.

3akon Kynona. Hanpy»xeHnicts enexkrpudnoro noss. [lorennian. Pyx 3apsay B enekTpudHOMY HOJI.
3akoH 30epexkeHHs 3apsapy. 3akoH Kyrnona. Cunosi minii mons. IIoTik BekTopa Hampy>KeHOCTI.
Teopema ["aycca. 3acrocyBaHHs Teopemu ["aycca Uit 00UMCIICHHST HAPYKEHOCTI MOJIB.(BUBECTH
UL TUTOIIIMHY Ta IBOX TutonyH). Pobota cun enexrpocratndaroro mois. [loTeHmian Ta MeToau ioro
BuMiproBanHs. Llppkyssiis BekTopa HanpyxeHocTi. [loTeHianbHuil XapakTep elIeKTpOCTaTHIHOTO
nois. [1] Yactuna 1. Pozmin 1. §1.1 - 1.7. [2] Po3min 1 §1.1; 1.2; §1.3; 1.4; 1.5; 1.7; 1.10; 1.11. [4]
§48, 49, 50.

Enexrpoemuicts. Konnencaropu. EHepris eleKTpHUIHOTO OIS

[IpoBimaukn Ta mienektpuku. llomsipHi Ta HemomsApHi Monekynd. llonspuzaliis opieHTamiiHA Ta
nedopmarriitaa. Bexkrop enexktpuanoro 3mimeHHs. Teopema Ocrtporpaacekoro-I'aycca s momis B
JieneKkTpuKax B iHTerpanbHid ¢opmi. EnextpoemHicts mpoBigaukiB. Kongencatopu. Enepris
B3aeMoii enekTpuaHuX 3apaiB. [1] Yactuna III. Posmin 1. §1.20 - 1.29. [2] Po3min 1 §1.15; §1.16;
1.3; 1.20. [4] §52, 53.

[ocriiianit ctpym. 3akonu Kipxroga.

Cuna ctpymy. Bektop rycrunu ctpymy. PisHmms mortenmiamis, E.p.c. Ta mHampyra. 3akoH Oma B
mudepenmianbHii Gopmi. 3akoH Oma 1 HEOAHOPIAHOI TUISTHKE Ta MOBHOTO Koia. Teroa fist
eIeKTPUIHOTO cTpyMy. 3akoH J[xoymns-Jlenna y qudepentmiansHiit popmi. [Ipasmuna Kipxroda Ta ix
3acrocyBaHHs. [1] Yactura III. Po3min 2. §2.1 - 2.9. [2] Po3min 2 §2.1-2.6. [4] §58.

7



TeMaTHYHMI II-TaH HABYAJILHOI JUCHUILTIHA

Ha3Bu 3MiCTOBHX MOAYIIIB 1 TEM

Kinekicts roguu

JeHHa dopma

3aouHa Gopma

y TOMY YHCIi TOMY YHCIIi
: :
Monyas 1
3micToBuii MoayJb 1. Di3uyHI OCHOBU MEXaHIKH.

Tema 1. KinemaTuka nmoctynaibHOTO Ta

L. 10f2(2(2-1419 - 19
KPHUBOJIHIHHOTO PYyXYy.
EeMa 2 JuHamika moctymnansHOro pyxy. Po6ota. wlalalal-lal1il1l111!-19
Hepris.
Tema 3.HI/IHaM1Ka.O6eI.);Fa.HBHOF0 pyXy. 3aKoHH wlal2l121-14!10 2o
30epexkenHs. ['pasiTaniiina B3aemMomist
Pasom 3a 3micToBuM moay.jem 1 3066 6 |-(12/30|1 1|1 - |27

3micToBuii MoayJb 2. MonekyisipHa ¢i3uka Ta TepMoanHamika. Enexrpuka.

Tema 4. PiBHSIHHS CTaHy iA€aJILHOTO Tazy.
MoneKynﬁpHo—KlﬂeTHqHa Teopis rasy. [eprmmit lal2l21-16l17 14
3aKOH TepMOJIMHaMiKu. AniabaTHU# mporec.
PoGota ra3y B pisHuX Iporiecax.
Tema 5. ﬂBI/II:Ila TEPEHOCY. Hpyruit 3aKkoH 2212121 -16l13 S 13
TepMOIUHaMiKU. Pimunu.
Tema 6. 3akon Kynona. Hanpyskenictb .
enekrpuanoro noss. [lorenmian. Pyx 3apsiay B 12(212|2|-1]16110 - 10
CNEKTPUIHOMY TIOJII.
Tema 7. EnextpoemHicts. Konaencaropu. Enepris 21212121-161l10 - 110
SNEKTPUIHOTO TIOJISL.
Tema 8. Iloctiitanii ctpym. 3akonu Kipxroda. 911 |1(1|-19]10 - |10
Pa3zom 3a 3micToBHM Moaysiem 2 60 9(9|9|-33/60/ 1|1 1]|- 1|57
Ycboro rogun 90 (15|15 |15| - |45(90 2 |2 |2 | - |84




Temn NPAKTUYIHUX 3aHATH

Kinekicts ronuu

Ne u
a3Ba TeEMH
3/m Jlenna 3aouHa
dopma dopma
Moayas 1
3micToBuii MoayJb 1. Di3uyHI OCHOBU MEXaHIKH.
1 Kinemarrka nocTynajabHOTo 1 00€pTaqbHOTO PyXY. 2
> JuHamika MatepianbHOi Toukd. PoOoTa cunn. 3akoHu 30epexeHHs 2
MPH TOCTYNATBHOMY PYCi. 1
3 JuHamika 00epTanbHOro pyxy. 3aKOHH 30epeKeHHs U 2
00epTaIbHOMY PYCI.
Bcenoro 3a 3microBuii MoayJs 1 6 1
3micToBuii MoayJb 2. MonekyisipHa ¢i3uka Ta TepMoanHamika. Enexrpuka.
PiBusinHS crany ineansHoro razy. Ocuosu M.K.T. [lepmmii 3akon
4 | TepmoauHamiku. Pobota rasy B pisHHX mporecax. AniabaTHuHuA 2
IpoLeC.
5 Hpyruii 3akoH TepmoanHaMiku. Kpyrosi npouecu. Eatpomis. 2
Pinguun. 1
6 3akon Kynona. Hampy»keHicTb 1 HOTEHIIAM €JIEKTPUIHOTO IMOJISL. 2
7 Enexrpoemuicts. Kongencaropu. EHeprist eleKTpUYHOrO MOJIsl. 2
8 [ocriitauii ctpym. 3axonu Kipxroda. 1
Bceboro 3a 3micToBuii Moxy b 2 9

Pazom




Temn 1a00paTOPpHHUX 3aHATH

JlaGopaTopHi poOOTH BUKOHYIOTHCS CTYAEHTaMH 3TiJJHO 1HAMBITyalbHOro rpadiky y o0’ emi,
110 BiANOBiIa€ TEMAaTUYHOMY IUIaHY JUCLUIUTIHY, Y PO3PaxXyHKY MO 2 TOJMHU HA pOoOOTY IS IEHHOT

(dbopmMH HaBYAHHSL.

Ne
Ha3sa temu
3/n
Moayas 1

M-1 BumiproBanHs JTiHIHUX pO3MIpiB 1 Mac.
M-2 Bu3HavyeHHs rycTHHH TBEpAOTO Tina.
M-4 BusHadyeHHsI MOMEHTY iHepIii Tija AOBLIbHOT (OPMHL.
M-5 BusHadyeHHs MOYIIsl IPYKHOCTI MaTepiaily 3a JOMOMOTOI0 KaTeTOMETpa.
M-6 [epeBipka 3akoHY 30epexeHHs IMITYNIbCY i Yac yaapy KyJb.
Mo-8 BusnadyeHHs mMTOMOT TETJIOTH MApOYTBOPEHHS (KOHAEHCALi1) BOIU MPH TEMIIEPaTypi KUITiHHSL.

M@-9 [epeBipka 3aKkoHIB i€aqbHOTO rasy.

M®-10 | BuzHaueHHs BiJHOIICHHS TETUIOEMHOCTEH ISl TIOBITPSL.

M®-11 | BusHaueHHS TUTOMOI TETNIOEMHOCTI METAIy METOJOM OXOJIOJKEHHSI.

M®-12 | BusHayeHHS IIBUAKOCTI BUIAPIOBAHHS PiIUHH 1 3MiHU 11 €HTpOIIi.

M®-13 | BuzHaueHHs 3aI€)KHOCTI KOSilliEeHTa TOBEPXHEBOTO HATATY BiJl KOHIICHTPAIlii pO3YHHY.

M®-14 | BusnaueHnHs xoedilieHTa MOBEpXHEBOTO HATATY PIAMHH 3a JOIOMOTOI0 TOPCIHHUX Tepe3iB?

M®-15 | BusnaueHnHs koe(ilieHTa MOBEPXHEBOTO HATATY METOJOM IiTHATTS PiAUHU B KamiJispi.

M®-16 | Busnauenns xoedilieHTa BHyTPIIIHBOTO TEPTA i CEPEIHBOIT JOBKUHH BIIBHOTO MPOOITy MOJIEKYT
MOBITPs] METOAOM MPOTIKaHHA Ta3y yepe3 KariJisp.

M®-17 | Busnauenns xoedinienTta B’ 13KocTi 3a MerogoM CTokca.

M®-18 | BusnauenHs xoedimienTa B’ I3KOCTi PIIMHH KaUIAPHUM BiCKO3HMETPOM IPH Pi3HUX TeMIlepaTrypax

M®-19 | BuzHaueHHs 3a1€)KHOCTI B I3KOCTI PiTUHH Bicko3uMeTpoM [ erutepa.

M-20 BusnadyeHHs MOMEHTY iHepIii MasTHHKa MakcBeia.

M-21 BusnadyeHnHs Moayiis 3cyBy cTaii 3a 1eopMaliero KpydeHHsI.

M-22 BusnadyeHHs MOMEHTY iHep1ii Tiia 3a fornomoroio MasiTaHuka Obepoeka.

M-23 Bu3HayeHHS MWBUAKOCTI TOABOTY KYJIi 3 JOMOMOT00 0aTiCTUYHOTO KPYTHIBHOTO MasiTHHKA.
M-24 Bu3HadyeHHS 3eMHOTO MPUCKOPEHHS 3 IOIIOMOT0I0 MaTeMaTHYHOTO Ta 00OPOTHOTO MasiTHHKIB.
M-25 BusnadenHs koedilieHTa TEpTS 3a JOMOMOTOI0 IOXHIIOT0 MasgTHHUKA.

M-26 BusnavyeHHs nprckopeHHs BUTbHOTO naginHs. (MammmHa ATBya)

M-27 Bu3HadyeHHs: MOMEHTa IMITYJIbCY T4 MOMEHTA 1HEpLii TipocKora.
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Camocriiina pobora

CamocriiiHa poboTta mnependayae MIATOTOBKY OO JIEKIIHHUX Ta MPAKTUYHUX 3aHSTh;
CaMOCTiiHe MOrJIUOIeHHS 3HAaHHS 32 TEMaMH JUCLUILTIHY; I1ITOTOBKY, OPOPMIICHHS Ta PO3paxyHOK
nabopaToOpHUX POOIT; BUKOHAHHS PO3PAXYHKOBUX POOIT; MiATOTOBKY 10 ABOX NOTOYHUX MOIYJIbHUX

KOHTPOJIIB; MIATOTOBKY JI0 3aTIKYy.

3aBaaHHs AJ151 CAMOCTIiHHOI po6oTH

KinbKicTb
Ne Bun poboru FOMH
3/m JleHHa 3aoyHa
dopma dopma
Mopnyas 1
3micToBuii MoayJb 1. Di3nyHI OCHOBU MEXaHIKH.
1 ITinroroBka 0 JIEKIIHA 1 4
2 | IligroroBka /10 1a00paTOpHUX pOOIT 1 4
3 [TinroToBKa A0 MPaKTHYHUX POOIT 1 4
4 | Bukonansns P3 9 15
Bceboro 3a 3microBuii MoayJis 1 12 27
3micToBuii MoayJb 2. MonekysipHa ¢i3uka Ta TepMoarHamika. Enexrpuka.
1 ITinroroBka 0 JIEKIIHA 2 8
2 | IligroroBka J10 1a00paTOPHUX pOOIT 2 6
3 | IlinroToBKa 10 MPaKTUYHHUX POOIT 2 6
4 | Bukonansns P3 15 16
5 | [ligroToBka a0 3amiKy 12 21
Bceboro 3a 3micToBuii MOAYJIb 2 33 57
Pazom 45 84

Po3paxyHkoBi 3aB1aHHs
Po3paxyHKOBI 3aBJJaHHS BUKOHYIOTHCSI CTYJI€HTAMH 3T1HO 1HJMBITyaJbHOTO BapiaHTy, SIKUM

BIJITIOB1/JIa€ MTOPSIIKOBOMY HOMEPY 31 CIIUCKY B XKYpHaJi, B 00’ €Mi 5 3a71a4 3 BiAMOBITHUX TEM 3aHATTSL.

No Kinb-
A/ Hazga KicTh
Oais
Monyas 1
3micToBuii MoayJb 1. Di3uyHi OCHOBU MEXaHIKH.
1 | KinemaTuka noCTynaJbHOrO i 00epTaJIbHOTO PYXY. 5
) JnHamika MaTepianb'Hoi' Touku. PoboTa cumm. 3akoHu 30epeKeHHs TPH 5
MOCTYNAJIBbHOMY PYCi.
3 | lunamika 00epTaibHOTO pyXy. 3aKOHH 30€pexeHHs IpU 00epTaIbHOMY PYCi. 5
3micToBHii MoayJb 2. MonekysipHa ¢i3uka Ta TepMoarHamika. Enexrpuka.
PiBHsHHS cTany ineanbHoro rasy. Ocuosu M.K.T.
4 | Ilepmnii 3ak0H TepMoanHamiku. Pobota ra3y B pi3HUX npouecax. AniabaTHaHui 5
polec.
5 | Apyruii 3akon TepmoanHamiki. Kpyrosi mponecu. Entponis. Pigunm. 5
6 3akon Kynona. HanpyxeHicTh 1 OTEHIiaN eIeKTPUYHOTO OIS, 5
Enexkrpoemuicts. Konnencatopu. EHeprist e1eKTpiuuHOro modsi.
Bceboro 3a moayas 1 30
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6. Meroau HaBYaHHSA, 32c00H NiarHOCTHKH Pe3yJbTATIB HABYAHHS Ta METOAH IX JeMOHCTPY-
BaHHSI.

VY mpotieci OCBOEHHS AUCIUILTIHY 3100yBay Mae:

— BUKOHATH I'SITh OKPEMHX 3aBJaHb Ha JabOpaTOpHOMY OOJIaAHaHHI 3TiHO 1HAWBITyaTbHOTO
rpadiky BUKOHAHHS JJa00OpaTOpHUX pooiT; 0hOpMUTH MANIepOBUNA aHATIITUYHHH 3BIT Y BiAMOBIAHOCTI
70 IIMX 3aBJIaHb Ta MPEJCTaBUTH Ha PO3TIISL]] BUKIIAAAdy, SIKHH OLIIHIO€ BUKOHAHHS KOKHOI pOOOTH Ta
Ha OCHOBI1 YCHHUX BiJINOBi/Ieil BU3HAYA€ PiBEHb PO3yMIHHS BUKOHAHOT poOOTH, TOOTO ii 3aXHCT;

— BUKOHAaTH 6 pO3PaxyHKOBUX 3aBJaHb 3TiJHO CBOTO BapiaHTy; OGOPMHUTH ManepoBUil
PO3paxyHOK 3ajay Ta MPeICTaBUTH HA PO3TJIs BUKIAAauy, IKUH OIlIHIOE BUKOHAHHS KOXKHOT pOOOTH
Ta Ha OCHOBI YCHUX BIJINOBiZIel BU3HAYA€ PIBEHb PO3YMIHHS BUKOHAHOI pOOOTH, TOOTO il 3aXHUCT;

— CKJIACTH 3aJK Y BUTJIAI MHCBMOBOTO IMiJICYMKOBOT'O MOJYJIEHOTO KOHTPOJBHOTO 3aXO1y,
SAKUHA BKJIIOYa€e B ce0e TECTOBI 3aBJaHHS 3 TEOPETUYHUX 3HAHb Ta BUPIMIEHHS TPhOX MPAKTUYHUX
3aJa4; Ha MiArOTOBKY HaJgaeThesi 80 XBUIMH.

7. ®OopMH MOTOYHOI'0 TA MiICYMKOBOI0 KOHTPOJIIO

JloCSITHEHHS CTy/IeHTa OLiHIOIThCA 32 100-6a1bHOI0 CHUCTEMOIO YHIBEPCHUTETY.

[TincymKoBa OLlIHKAa HaBYAJIbHOT'O KypCy BKIIOYa€ B ce0e OLIHKU 3 TOTOYHOI'O KOHTPOIIIO 1
OIIHKY 3aJiKy. ¥ KOXXHOTO KOMITOHEHTA CBOS YacTKa B 3arayibHiii CHCTEMI OIIIHOK. Y MPOMIXHUX
OLIIHKaxX CTyJIeHT Moxke HaOparu 60 Gamni. Ilutoma Bara 3aiiky B 3aranbHiii cuctemi OiHOK — 40
6aniB. IlpaBo 3maBaTu 3ajiK JaeThCsl CTYACHTY, SKIH 3 YpaxyBaHHSAM MaKCHMAaJbHHX OajiB
MIPOMDKHUX OI[IHOK HaOmpae He meHie 40 OaniB. [TincyMkoBa OIliHKa HABYAJIBHOT'O KYPCY € CYMOIO
MPOMDKHHUX OIIIHOK 1 OI[IHKH 3aJIIKYy.

[Torounuii KOHTPOJIb Mependavyae OLiHIOBAHHS TEOPETUYHOI MiATOTOBKH 3/100yBayiB BHIIOL
OCBITH 13 3a3Ha4eHOI TeMH Ta HAOyTHX MPAKTUYHUX HABUYOK TIiJI 4Yac BUKOHAHHS 3aBJIaHb
nabopaTopHUX POOIT.

3apaxyBaHHS KPEIUTIB HABUAIBHOIO KypCy MOXKJIMBO TUIBKHU MICHS TOCATHEHHS Pe3yJbTaTiB,
3artanoBanux PITH/I, mio BupaxaeTbcsi B OAHINA 3 MO3UTUBHHUX OLIHOK, Mepea0aueHuX YMHHUM
3aKOHOJJABCTBOM.

®opMH KOHTPOJIIO pe3yJIbTATiB HABYAJIBHOI AisJILHOCTI CTYAEHTIB TA IX OLIHIOBAHHS
KpuTepii oniHIOBaHHS BUKOHAHHSA J1a00paTOPHUX pooiT

3n100yBay Ma€e BUKOHATHU 11’ ATh JIAOOPATOPHUX POOIT 3riiHO 1HAMBiAyanbHOro Tpadiky. Koxxna
nabopatopHa pobota (JI/p) omiHIOeTbCs MakcuMyM y 6 GaiiB. 3arajmoM 3a jabopaTtopHi poOoTH
MOJKHA OTpuMaTH MakcumMyM 30 OaiiB.

J/p KpuTepii oniHoBaHHA

Pobota BukoHaHa y BCTaHOBJICHHH TepMiH. BukoHana caMocCTiiiHO, 9iTKO COpMYITBOBaHI IIii,
3aBJaHHS Ta TIiNOTe3a JOCIiIKEeHb. 3aCTOCOBYBAINCS KOPEKTHI METOAW OOpOOKH OTpHUMaHHX

6 pe3yibTaTiB. Y BUCHOBKaxX MPOBEACHA KOPEKTHA IHTEpIpeTalis pe3yabTariB. Hagani moBHi ycHi
BIJIMOBI/Ti HA 3anTUTaHHSA (3T1IHO METOIMYHHUX BKA31BOK) CTOCOBHO TEOPETUYHHUX OCHOB POOOTH.
Pobota BukoHaHa y BCTaHOBJICHHH TepMiH. BukoHana caMocTiiiHO, 9iTKO cOpMYIBOBaHI IIii,

5 3aBJaHHs. 3aCTOCOBYBAIUCS KOPEKTHI METOIM 0OpOOKH OTPUMAaHHUX PE3yJbTaTiB. Y BHCHOBKax

MpoBeeHa KOpPEeKTHA 1HTepIpeTanis pe3ynbTariB. Hajani moBHI yCHI BigNOBiAi Ha 3amydTaHHS
(3riIHO METOMYHHUX BKA31BOK) CTOCOBHO TEOPETUYHHMX OCHOB POOOTH.
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PoGora BukoHaHa y BCTaHOBJICHHI TepMiH. BUKOHaHA caMOCTiiHO. 3aCTOCOBYBAIINCS KOPEKTHI
METOM 0OpOOKM OTPUMaHHMX PE3yJIbTaTiB. Y BHCHOBKAaX IMPOBElcHA KOPEKTHA IHTEpPIIpeTallis
pe3ynbraTiB. HamaHi HEMOBHI yCHI BIANOBiAI Ha 3amUTaHHS (3TiJHO METOIUYHUX BKa31BOK)
CTOCOBHO TEOPETUYHUX OCHOB POOOTH.

PoGota BukoHaHa y BcTaHOBIIeHHH TepMiH. CTYJICHT BUKOHYE JIa0OpaTopHy poOOTY 3TiHO 3
3 THCTPYKITI€IO; B IIIOMY PaBHIBHO CKIIAJIA€ 3BIT Ta POOUTH BUCHOBKU. CTYJICHT BiIMOBIISIETHCS
HajaBaTH BiJIMOBiJi HA YCHI 3aNMTaHHS.

PoGoTta BuKoHaHa 3 TOPYIICHHSIM BCTaHOBJICHUX TepMiHiB. CTYJICHT BUKOHYE 1a00paTOpHY
poOOTY 3riIHO 3 IHCTPYKIII€IO; CKIAICHUH 3BIT MICTUTh HETOYHOCT] Y BUCHOBKAX Ta MOMHUJIKH.

2 Hapnani HenoBHI yCHI BIATIOBil HA 3aTUTaHHS (3T1IHO METOJJUYHUX BKa3iBOK) CTOCOBHO
TEOPETUYHUX OCHOB POOOTH.
PoGota BuKOHaHa 3 TOPYIICHHSIM BCTaHOBIICHUX TepMiHiB. CTyICHT BUKOHYE Ta00paTOPHY i

1 KEepiBHUIITBOM BHKJIajaua; CKJIAJICHHUI 3BIT MiCTUTh HETOYHOCTI Y BUCHOBKAaX Ta ITOMUJIKH.
CTy/eHT BiIMOBJISETHCS HAIaBaTH BiNOBI/II HA YCHI 3allUTaHHS.

0 Po6ota He BUKOHYBaIacs

Maxcumanvha oyinka cmyoenma 3a Oanuii Komnonenm npozpamu 30 6anie (5 pobim no 6 6anis).

KpuTepii ouiHIOBaHHS BUKOHAHHSA PO3PaXyHKOBHMX 3aBJ1aHb (1eHHa (popma)

3n00yBau JeHHOI (OpMH HABYaHHS Ma€ BUKOHATH WIICTb PO3PAXYHKOBUX 3aBJaHb, IO
HapaxoBYyIOTh B co0i 5 3amauy, 3riHO iHAMBIAYyanbHOro rpadiky. KoxkHa po3paxyHKoBe 3aBIaHHS
(P/3) ouiHtoeTbcs MakcuMyM y 5 OaiiB. 3arajioM 3a po3paxyHKOBI 3aBJaHHS MOXKHa OTPHUMATH
MakcumyM 30 OauiB.

P/3 KpuTepii oniHIOBaHHA
Pobota BukoHaHa y BcTaHOBiIeHHH TepMiH. CTYJEHT CaMOCTIMHO BU3HAYa€ THM 3a/adi i
5 parioHaIbHO po3B’s3ye ii. Moxke po3B’s13yBaTn KOMOIHOBaHI 331a4i. 3BiT BiMOBiga€E

BCTAaHOBJICHHMM BUMOT'aM.

Pobota BukoHaHa y BctanoBieHHI TepMiH. CTyJEHT palioHaBHO pO3B’A3ye 3a1adi. Mosxke
pO3B’sI3yBaTH KOMOIHOBaHi 331a4i. 3BIT BiJIIOBIJa€ BCTAHOBICHUM BHMOTaM.

Pobota BuKkoHaHa 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHiB. CTyI€HT HaBOJUTD MOTPiOHI
3 ¢dhopmynn. Po3B’s13ye 3a1a4y KOpUCTYHOUUCh aropuTMoM. CKiia/ieHu# 3BIiT MICTUTh
HETOYHOCT] Y BUCHOBKaX Ta HOMHIIKU

Po6ota BuKkoHaHa 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHiB. CTyI€HT HaBOJUTD MOTPiOHI

2
(dhopmynu. Po3B’si3ye 3a1a4y 3 MOMIIIKAMU.

1 CTyneHT CKJIajjae CKOpPOYCHY YMOBY 3aj1adi, pOOUTH OOUMCIICHHS JIUIIIE 33 TOTOBOIO
(hopmyiioto.

0 CtyneHT He po3B’s3ye 3ajaui.

Maxcumanvha oyinka cmyoenma 3a 0anuti komnonenm npozpamu 30 oanie (6 pobim no 5
oanis).

KpuTepii oniHIOBaHHS BUKOHAHHS KOHTPOJILHHUX 3aBAaHb (3a04Ha popMma)

CTyneHTH 3a04HOrO BIJJIJIGHHS BHUKOHYIOTH JIBI KOHTpOibHI pobotu (K/p) 3rimHO
1H/IMBITyaJIbHOTO BapiaHTy, SIKMI BiANOBiAa€ MOPSAKOBOMY HOMEPY 31 CIHCKY Y )KypHaii, B 00’ eMi

12 3amad 3 BIATIOBITHUX TEM 3aHSATTS Ha OJHY KOHTPOJIBHY POOOTY.
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K/p

KpuTepii oniHOBaHHA

Pobota BukoHana y BctaHoBiIeHHH TepMiH. CTYJEHT CaMOCTIMHO BU3HAYa€e THM 3a/adi i

24 parioHaabHO po3B’s3ye ii. Moxke po3B’s13yBaTn KOMOIHOBaHI 3a1a4i. 3BiT BiMOBiga€E
BCTaHOBJICHUM BUMOTaM.

20 Pobota Bukonana y BctanoBieHHI TepMiH. CTyJEHT palioHaIBHO pO3B’A3ye 3a1adi. Mosxke
pO3B’s3yBaTH KOMOIHOBaHi 331a4i. 3BiT BiJIIOBIJa€ BCTAHOBJICHUM BHMOTaM.
Po6ota BuKkoHaHa 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHiB. CTyI€HT HaBOJUTD MOTPiOHI

16 ¢dopmynu. Po3p’s13ye 3amauy KoprCTyI0UHCh aroputMoM. CKIIaIeHUH 3BIT MICTUTh
HETOYHOCT] Y BUCHOBKaX Ta HOMHJIKU

? Po6ota BuKkoHaHa 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHiB. CTyI€HT HaBOJUTDH MOTPiOHI
¢dhopmynn. Po3B’si3ye 3a1a4y 3 MOMIIIKAMU.

4 CTyaeHT cKiIaia€ CKOpOUeHY YMOBY 3a/1a4i, pOOUTH 00UMCIIEHHS JIUIIE 32 TOTOBOIO
(dhopmyiioto.

0 CryneHT He po3B’s3ye 3ajaui.

Maxcumanvha oyinka cmyoenma 3a 0anuti Komnonenm npoepamu 48 6anie (2 pobomu no 24
oanu).
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KpuTepii oniHOBaHHA 1ij 4yac 3a7iKy

3n100yBay Mae BIIMOBICTM HA IISTh TECTOBHX 3aBJaHb 3 TEOPETUYHUX 3HAHb 3 YITKUM
MOSICHEHHSIM Ta BUPIMIUTH TPH MPaKTU4HI 3a1a4i. KokHa BiAMOBIh HA TECTOB1 3aBaHHS OLIIHIOETHCS
MaKCUMYM Yy 2 0aiiB, BUpIIIEHHS KOXKHOI MPaKTUYHOI 3a1a4i —y 10 6aniB. 3aranom Ha 3ajliky MOXHa
oTpuMartu MakcumyMm 40 Gais.

Te]:;ir:i":s;’;::m KpuTepii oninioBanns nig yac 3ajuiky
2 Biamoriae Hagana mpaBUiIbHA 3 YiTKUM TOSCHEHHSIM.
1 Biamogiap npaBmiibHa, ane 6€3 OSICHEHHS.
0 BinnoBins He HagaHa B3araii abo HEMPaBUIIbHA.
Maxcumanvha oyinka cmydenma 3a 6i0nogiov Ha ycHi numanns 10 banie (5 numans
no 2 6anu).
Pimenns
MPAKTHYHOI KpuTepii oniHOBaHHA 1ijx 4yac 3a7IiKy
3agaugi
PimenHs mpencraBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAJIIOHKOM Ta IMOSICHEHHSMH,
10 MPaBUIBHO BUKOHAHO MEPEBEICHHS OAWHHUIB po3MipHOcTi B Cl, BiinoBigh MpaBUIiIbHA,
MPaBUIBHO BUKOHAHO JOBEACHHS PO3MIPHOCTI (hi3WYHOI BETMYMHHU.
PimenHs mpencraBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAJIIOHKOM Ta IMOSICHEHHSMH,
9 MPaBUIBHO BUKOHAHO MEPEBECHHS OAMHHUIB po3MipHOCTi B Cl, BiiNOBigh MpaBUIIbHA,
HETNPaBWIFHO BUKOHAHO JOBEACHHS PO3MipHOCTI (Pi3MUHOT BEIMUNHHU.
g Pimenns npexcrarieHe y BUTISAI GOpMYI, TPABHIBHO BUKOPUCTAHHX, 3 YITKUMH
MAaJIIOHKOM, aJie 0e3 MOsSCHEHb, BiANOBIAb IPABUIIbHA.
PimenHs mpexncTaBneHe MOBHE, 3 HEYITKUM MAaTIOHKOM Ta MOSICHEHHSIMHM, OJUHHIIb
7 PO3MIPHOCTI NpaBUJIbHO BHKOHaHO mepeBeneHHa B Cl, BiamoBigs mpaBmiibHa, HE
BHKOHAHO JOBEACHHS PO3MIPHOCTI (Pi3WYHOI BETHYMHU.
6 PimenHs mpencraBieHe MOBHE, KOPEKTHE, 3 YITKUMHU IOSICHEHHSIMHM, BiINOBiIb
HETpaBUIbHA y 3B'3KY 13 TOMMJIKaMH [IPU BUKOHAHHI PO3paxyHKIB.
Pimenns mpencraBieHe y BUTISAI (QOpPMYJ, MPaBWIBHO BHUKOPHCTaHHX, ale 0e3
5 MOSICHEHb, BIJNOBIb HENpaBWIbHA Y 3B'I3KYy 13 MOMWIKaMH TIpH BHUKOHAHHI
PO3paxyHKiB.
3 Pimenns npezacrasieHe y BUrisiai GopMys, OUTbII HDK HaNoOJOBUHY, HE MPAaBUIBHO
BHKOHaHO nepeBeaeHHs B Cl, BinmoBigs HenmpaBUiIbHA.
) PimenHs mpezacraBiieHe HEMOBHE Y BUIVLIAI (OpMyd 3 HEWITKMM MOSCHEHHSM,
NpaBUJIbHA BiIOBIAb BIICYTHS.
1 Pimenns npencraBieHe HEMOBHE, OUIHII HIX HAIOJIOBWUHY, IMpaBHIIbHA BiIOBib
BiJICYTHS.
0 Pimenns He npeacTaBieHe B3arajii ado HEMMOBHE, MEHII Hi)K HAIIOJIOBUHY.
Maxcumanvna oyinka cmyoenma 3a 3adayi 30 6anis (3 3a0aui no 10 banis).
®opmMa KOHTPOJII0 MakcumaJjibHa KilbKicTh 0aJ1iB
Jlenna ¢opma 3aouna popma
BukoHaHHS pO3paxyHKOBHX 3aBJIaHb 6x5 = 30 6anu 2x24 = 48 GaniB
Bukonanus nabopaTopHux poOiT 5x6 = 30 OauniB 2x6 = 12 6aniB
Bceboro 60 60
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8. Kpurepii oniHIOBaHHSA pe3yJIbTATIB HABYAHHS

JleHHE BiIIJICHHS 3a04He BiIIIICHHS
Kinbkic Bun pobotu Kinbkic
Bun poboru Tb Tb
6aniB 6aniB
Mopnyas 1
T1 PospaxyHnkoBe 3aBaaHHs, 1
nabopatopHa pobota M-1
JlaGopatopna pobota M-1,
3M1 | T2 | Po3paxyHKkoBe 3aBlaHHS 5 KOHTpOJIbHa poborta 1 30
PospaxyHnkoBe 3aBaaHHs,
T3 11
nabopatopHa poboTta
T4 | JJaboparopHa poGora 6
TS5 | Po3paxyHKOBeE 3aBIaHHs 5
3M2 | T6 Po3paxyHkoBe 3aBaHHs, 1 JlaGopatopHna poboTa, 30
naboparopHa podoTta KOHTpPOJIbHA poboTa 2
T7 | Po3paxyHKOBE 3aBIaHHs 5
T8 | JJaboparopHa pobora 6
Hincymxosnit | 5. . 40 3arik 40
KOHTPOJITb
Cyma 100 100

9. 3aco0n HaBYaHHS
1. OnopHuii KOHCTIEKT JIEKLIN 3 AUCIUIUIIHU B €JICKTPOHHOMY BapiaHTi.
2. MeTtonu4Hi BKa3iBKU Ta 3aBAAaHHS O BUKOHAHHS 1HIMBITyalbHUX Ta J1a00paTOPHUX POOIT 3
JTUCUUIUTIHU B €JIEKTPOHHOMY BapiaHTi.
3. JIaboparopii 3 yuboBUM 002 THAHHSIM.
4. HaB4anbHi MOCIOHUKY JUTS 1HIUBIAyalIbHOI pOOOTH CTYJICHTIB 3 KypCy (i3UKH.
5. JIekuiiiHi 1eMOHCTpAIlii.

10. PexomenioBaHi Jukepesia ingpopmanii
OcHoBHa JiTeparypa
1. ®izuka s ynisepcureTi : [ligpyunuk / I1. M. Bonosuk. K.: ,,Ilepyn”, 2005. — 864 c.

2. Kyuepyk, 1. M., 3aranbuuii kypc ¢izuxu / I. M. Kyuepyk, 1. T. T'opbauyk, I1. I1. JIynuk. - 1. I —
K.: ,Texuika”, 2001. — 536 c.

3. Kyuepyk, I. M., 3aransuuii kypc ¢izuku / I. M. Kyuepyk, 1. T. 'op6auyx, I1. I1. JIymuk. - T. II —
K.: ,Texuika”, 2001. — 452 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

Kypc ®izuku : migpyunuk / 1. P. 3agek, I. M. KpaBuyk Ta iH. ; 3a pen. Jlonmatuacbkoro., JIbBiB,
2003. —-560 c.

. Mexanika. MosekymsipHa ¢izuka Ta tepmoaunamika : HaBu. nmocionuk / T. b. Tkauenko, M. 1.

VYxpainens, B. B. Kaninin, A. 1. Pubanka, A. B. beayrnuii, A. 1. Kozaps, C. I. MensnuK, B. O.
Macnosa. Xapkis : XTYPE, 2001. — 106 c.

Hinyx, JI. /1. 3aransna ¢i3uka. Enextpuka ta marnetusm : niapyunuk / JI. JI. dixyx — TepHomins:
«[ligpyunuku i mociouukm», 2020. — 464 c.

bymok, I ®@. Kypc ¢izuku : HaBu. nociOHuk. ¥ 2 kH. KH. 1. ®i3u4Hi OCHOBHM MEXaHIKH.
Enexrpuka i marnetusm / I'. ®@. bymok, B. B. JleBannoBcbkuit, I'. @. IliBens. — 2-re Bua. — K. :
JInbinp, 2001. — 448 c.

Yommaw, I1. I1. ®i3uka : migpyunuk / I1. I1. Yonman. — K. : Buma mk., 2004. — 567 c.

VYmkan, M. B. Mexanika. MonekynsapHa ¢i3uka i TepMoanHaMika : HaB4. mocionuk / M. B.
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