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01 OcsBira/llenarorika

CneuianbHicTb

015.39 Ilpodeciiina ocsita (Lludgposi TexHos10rii)

OcBiTHA nporpama

IIpodeciiina ocsita (I{n¢pposi TexHoo0rii)

PiBeHb BULLOI OCBIiTH

nepuiuii (0akaJaBpCcbKHil)

®opma HaBYaHHSA JTE€HHA_

Kypc 1-i

Cemectp 2-i

O06csar gucuunninm Kpeautu 3 oauuu 90
Jlexmiai 18
[TpakTuyHi/ceMiHapChKi 8
JlaGopartopHi 8
CamocriitHa po0OoTa 56

CemecTpOBUI KOHTPOJb

3aJIIK

Buknapay

Bomuancekuit Oner BonogumupoBud kanauaat Gpizuko-
MaTeMaTHYHHMX HayK, JOLEHT Kadeapu MpUpOTHUINX
HAayK Ta METOJIMK IXHbOT'O HABYAHHSI, JOLECHT

KoHtakTHa iH(hopmauis

en. aopeca suxnadaya Q.V.Volchanskyi@cuspu.edu.ua).

Kadhepgpa Kagheopa npupoonuuux nayx ma memooux ixub020
HABUAHMNS
dakynbTeT Daxynremem mamemamuru, NPUPOOHUYUX HAYK MA

MexXHON02IU

I'Ipe.quT HaB4YaHHA
(IL]o 6yoe susuamucst)

Kypc «3acanvua ¢hizuxa (aneniticbkoro Mo6010)» € OOHIEHD 3
npoghinoHux Ooucyuniin npoghecitinoi ma NPAKMuyHoi Ni020MOBKU
suumens mexronoeiu. Ilpoepama oucyuniinu micmums maxi po30inu:
OCHOBU KIHEMAamuKu, OCHO8U OUHAMIKU, 3AKOHU 30epediceHHs &
MexaHiyi, OCHO8U MONEKYIAPHOL (Di3UKU, OCHOBU MEPMOOUHAMIKU,
OCHOBU eleKMPOOUHAMIKY, X8UTbOBA ONMUKA, KEAHMOBA ONMuKda,
Gizuxa amoma i amomHo20 s0pa..

Meta (Yomy ye yikaso/nompiono
susuamuL)

Mema e6uguenns OanoOi Oucyuniinu noOA2AE 6 OeMAalbHOMY
O3HAUOMIIEHHI 3 OCHOGHUMU NOHAMMAMU, 3AKOHAMU, NOTONCEHHAMU
ma memodamu pizuxu. Busuenns xypcy oae 3HamHs 01 po3YMIHHSA
Qi3uyHUX OCHO8 ABUW, 3 AKUMU GUUMENb MexXHONo2iu Oyoe
cmuxkamucy y npoghecitiniil OisibHOCMI a MaKoic opmye cyuacHuil
HAYKOBULL C8IMO2NIA0 MAUOYMHBLO20 8UUMEIN.

KomneteHTHOCTI

Hucyunnina «3aeanvha izuka (ameniticbkoio Moeow)» 3abesneuye
Habymms 3000ys8auamu 6UWOi 0CEIMuU MAKUx KOMNemeHmHocmeu.

inmezpanvna: 30amHicms po38’a3ysamu CKIIAOHT
cneyianizo8ami 3a0a4i ma npaxmudni npooremu 6 2anysi cepeoHboi
oceimu, wjo nepedbayae 3acmocy8aHus meopii ma mMemooie 0C8imHix
Hayk ma @i3uku 1 Xapakmepusyemvcs KOMNIEKCHicmio ma
HeBU3HAYEHICMI0  Nedazo2iunux yMO8 Op2aHizayii  0Cc8imHbLO20
npoyecy 8 3axK1aoax 3a2aibHoi cepedHboi ma npogheciuno-mexHiyHol
oceimu,
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3a2anbHi KOMHEmeHmHOCmi:

3K 04. 30amuicmo cninkygamucs iHO3eMHOI0 MOBOIO.

3K 05. 30amuicme nputivamu 06IpYHMOBAHI pilueHHS.

3K 06. Hasuuku gukopucmarntsi iHghopmayitiHux i KOMYHIKAYIIHUX
MexHOoN02Il.

3K 07. 30amuicmo guumucs i 080100i8amu Cy4acHUMU 3HAHHAMU.

3K 08. 30amuicmov npayrosamu 6 KOMAaHOI. .

. IIpeomemni (cneyianwvni ghaxoei) komnemenmuocmi:

@K 22. 30amuicme suxopucmogysamu y npogheciinii OisibHOCmi
OCHOGHI NONOJNCEHHS, MemoOU, NPUHYUNU HYHOAMEHMATbHUX ma
NPUKIAOHUX HAVK.

@K 23. 30ammuicmv GUKOHY8amMU PO3PAXYHKU MEXHON02TUHUX
npoyecie 6 2anysi.

@K 25. 30amuicms 30upamu, ananizysamu ma iHmepnpemysamu
inhopmayiro (0ani) 8i0nosioHo 0o cneyianizayii.

@K 30. 30amuicmo n02iuHo muciumu, onepysamu a6CmpaKmHuMu
06’ ekmamu, po3ymimu posb i Micye MamemMamuKy 8 CYy4acHoMy C8imi;
BUKOPUCMOBY8AMU HeOOXIOHUL MamMeMamuyHuLl anapam o5 aHalizy,
MOOeN0B8AHHS MA PO38 SA3V8AHHS NPUKIAOHUX 3A0aY.

@K 32. 30amnicms opicHmysamucs 8 iHghpopMayitiHoMy npocmopi,
KPpUMUYHO OYiHI08amMU IHpOpMayito, NOOAHY K 0ePHCABHOIO MAK |
[HO3eMHOl0 MOo8amu, onepyeamu 3HaAuUOeHow IHgopmayielo Y
npoghecitiniu OisbHOCMI.

MporpamHi pesynbTatun
(Yomy mooicna nasuumucs)

YV pezynomami eusuenns naguanbHoi oucyuniinu cmyoenm no8UHeH
demMoHCmpysamiu.
3HaHHA
I[IPH 10. 3namu ocHo8u ncuxonolii, neoazoziku, a maKod;#C
@dyHOamenmanbHux i NPUKIAOHUX HAYK (8I10N0GIOHO 00 cneyianizayii)
HA Pi6Hi, HeOOXIOHOMY OJ1s1 OOCACHEHHS ITHUUX Pe3YIbMaAmie HA8YAHHS,
nepeobayeHux yum cmanoapmom ma 0C8imHbo0 NPoSpamoro.
IIPH 16. 3uamu ocHosu i po3ymimu npuHyunu @GyHKYIOHYEAHHS
MEexXHOI02IUH020 00NAOHAHHA MA YCMAMKYBAHHS 2AY3i (8i0N0BIOHO
0o cneyianizayii).
Yminna

IIPH 17. Buxounysamu po3paxyHKu, wo 8iOHOcambcs 00 cghepu
npoghecitinoi disibHoCMmi.

IIPH 19. Vmimu obupamu i 3acmocogyéamu HeoOXiOHe
VYCMAmKY8aHHs, IHCMPYMeHmu ma mMemoou Ol GUPIULEHHS] MUNOBUX
CKAAOHUX 3a80aHb Y 2Ay3i (8i0n08i0OHO 00 cneyianizayii).

3MicT gMcuUMnniHKn

Content module 1. STUDYING OF MECHANICS,
MOLECULAR PHYSICS AND THERMODYNAMICS"™ AND
THEIR APPLICATIONS IN THE NATURAL SCIENCES IN
ENGLISH.

Topic 1. Description of the mechanical movement of natural
objects

Physics and natural sciences. Physics subdivisions. Models,
Theories, and Laws. The Role of Experimentation. Physical Quantities
and Units. Metric system and metric prefixes. Accuracy, Precision,
and Significant Figures. Approximation.

Displacement Vectors, Scalars, and Coordinate Systems. Time,
Velocity, and Speed. Acceleration. Motion Equations for Constant
Acceleration in One Dimension. Problem-Solving Basics for One-
Dimensional Kinematics. Falling Objects. Graphical Analysis of One-
Dimensional Motion. Two-Dimensional Kinematics. Vector Addition
and Subtraction




Development of Force Concept. Newton'’s First Law of Motion:
Inertia. Newton’s Second Law of Motion: Concept of a System.
Newton’s Third Law of Motion: Symmetry in Forces. Normal,
Tension, and Other Examples of Forces: Friction, Drag, and
Elasticity.

Work: The Scientific Definition. Kinetic Energy and the Work-
Energy Theorem. Gravitational Potential Energy. Conservative
Forces and Potential Energy. Nonconservative Forces. Conservation
of Energy. Power. Work, Energy, and Power in Humans. World
Energy Use.

Oscillatory Motion and Waves. Hooke’s Law: Stress and Strain
Revisited. Period and Frequency in Oscillations. Simple Harmonic
Motion: A Special Periodic Motion. The Simple Pendulum. Energy
and the Simple Harmonic Oscillator. Uniform Circular Motion and
Simple Harmonic Motion .Damped Harmonic Motion. Forced
Oscillations and Resonance. Waves. Superposition and Interference.
Energy in Waves: Intensity

Physics of Hearing. Sound. Speed of Sound, Frequency, and
Wavelength. Sound Intensity and Sound Level. Doppler Effect and
Sonic Booms. Sound Interference and Resonance: Standing Waves in
Air Columns. Hearing. Ultrasound.

Topic 2. Molecular physics and thermodynamics

What is a Fluid? Density. Pressure . Variation of Pressure with
Depth in a Fluid. Pascal’s Principle. Pressure, Absolute Pressure,
and Pressure Measurement. Archimedes’ Principle. Cohesion and
Adhesion in Liquids: Surface Tension and Capillary Action. Pressures
in the Body.

Fluid Dynamics and Its Biological and Medical Applications.

Flow Rate and l¢s Relation to Velocity. Bernoulli’s Equation.
The Most General Applications of Bernoulli’s Equation. Viscosity and
Laminar Flow,; Poiseuille’s Law. The Onset of Turbulence. Motion of
an Object in a Viscous Fluid. Molecular Transport Phenomena:
Diffusion, Osmosis, and Related Processes.

Temperature. Thermal Expansion of Solids and Liquids. The
Ideal Gas Law. Kinetic Theory: Atomic and Molecular Explanation of
Pressure and Temperature. Phase Changes Humidity, Evaporation,
and Boiling.4 Heat and Heat Transfer Methods5 Heat. Temperature
Change and Heat Capacity. Phase Change and Latent Heat. Heat
Transfer Methods. Conduction. Convection. Radiation

Content module 2. STUDYING THE ELECTRODYNAMICS,
OPTICS, QUANTUM PHYSICS AND THEIR APPLICATIONS IN
THE NATURAL SCIENCES IN ENGLISH

Topic 3. Fundamentals of electromagnetic phenomena

Static Electricity and Charge: Conservation of Charge. 695
Conductors and Insulators. Coulomb’s Law. Electric Field: Concept
of a Field Revisited. Electric Field Lines: Multiple Charges. Electric
Forces in Biology. Conductors and Electric Fields in Static
Equilibrium. Applications of Electrostatics. Electric Potential
Energy: Potential Difference. Equipotential Lines. Capacitors and
Dielectrics. Capacitors in Series and Parallel. Energy Stored in
Capacitors.

Current. Ohm’s Law: Resistance and Simple Circuits.
Resistance and Resistivity. Electric Power and Energy. Alternating
Current versus Direct Current. Resistors in Series and Parallel.
Electromotive Force: Terminal Voltage. Voltmeters and Ammeters.




Electric Hazards and the Human Body. Nerve Conduction—
Electrocardiograms. DC Circuits Containing Resistors and
Capacitors

Magnetism. Ferromagnets and Electromagnets. Magnetic
Fields and Magnetic Field Lines Magnetic Field Strength: Force on a
Moving Charge in a Magnetic Field1 Force on a Moving Charge in a
Magnetic Field: Examples and Applications. Magnetic Force on a
Current-Carrying Conductor Torque on a Current Loop: Motors and
Meters Magnetic Fields Produced by Currents: Ampere’s Law.
Magnetic Force between Two Parallel Conductors. More
Applications of Magnetism

Electromagnetic Oscillations and Waves

AC Circuits, and Electrical Technologies Induced Emf.
Faraday’s Law of Induction: Lenz’s Law. Motional Emf. Eddy
Currents and Magnetic Damping. Electric  Generators..
Transformers. Electrical Safety: Systems and Devices. Inductance.
RL Circuits Reactance, Inductive and Capacitive. RLC Series AC
Circuits.

Electromagnetic Waves. Maxwell’s Equations: Electromagnetic
Waves Predicted and Observed. Production of Electromagnetic
Waves. The Electromagnetic Spectrum . Energy in Electromagnetic
Waves

Topic 4. Optics and Quantum Physics

The Ray Aspect of Light. The Law of Reflection The Law of
Refraction. Total Internal Reflection. Dispersion: The Rainbow and
Prisms. Image Formation by Lenses. Image Formation by Mirrors .
Vision and Optical Instruments. Physics of the Eye. Vision Correction.
Color and Color Vision Microscopes

Wave Aspect of Light: Interference. Huygens's Principle:
Diffraction. Double Slit Experiment. Multiple Slit Diffraction. Single
Slit Diffraction. Limits of Resolution: The Rayleigh Criterion. Thin
Film Interference. Polarization

Quantization of Energy. The Photoelectric Effect. Photon
Energies and the Electromagnetic Spectrum. Photon Momentum. The
Wave Nature of Matter. Atomic Physics

Discovery of the Atom. Discovery of the Parts of the Atom:
Electrons and Nuclei. Bohr’s Theory of the Hydrogen Atom Rays:
Atomic Origins and Applications. Applications of Atomic Excitations
and De-Excitations Patterns in Spectra Reveal More Quantization.
Quantum Numbers and Rules

Radioactivity and Nuclear Physics. Nuclear Radioactivity.
Radiation Detection and Detectors Substructure of the Nucleus.
Nuclear Decay and Conservation Laws. Half-Life and Activity.
Biological Effects of lonizing Radiation.

Kputepii ouiHtoBaHHA poboTy
CTyAeHTIB

3azanvna cucmema OYiHIOBAHHA OUCYUNTIIHU

AyoumopHna i camocmivina poooma — 100 6anis.

Ymoeu oonycky oo niocymkoeozo konmponiw

Bukxonanmns écix 3a60ans, 8UBHAYEHUX HA JIeKYiliHI, 1aO0pamopHi i
NPAKMUYHI 3aHAMMA.

ITlomounuii (yCHE OMUTYBAHHS Ta TECTYBaHHS, 3aXUCT Pe3y/IbTaTiB
CIIOCTEPEXKEHb, BHUMIPIOBaHb, OOpPAaxXyHKIB, 3aXHUCT CaMOCTIHHOI
poOOTH  CTYJEHTIB, MHUCBMOBHHM  TOTOYHMH  KOHTpPOJIb  3a
IHAMBIAyalbHUMH 3aBIaHHSIMH, IMHUCHMOBI 3BITH 3 J1a0OpaTOPHUX
NPaKTUYHUX 3aBJIaHb; MUCbMOBI KOHTPOJIbHI pOOOTH).

NPaAKmuyHi  3aHAmMmMA: TPOBOJATbCA B aKTUBHIA ¢dopMmi 13
BUKOPUCTAHHSAM K HAaBYAJIBHOTO OOJaJHAHHS, TaK 1 €JIEKTPOHHUX




pecypciB MarOTh Ha METI MPOBEICHHS JOCITIHKCHb; CUCTEMATHUHY
NEPeBIpKY PO3YMIHHA Ta CTYICHS 3aCBOEHHS TEOPETUYHOTO
Marepiaiy CTyJeHTOM, BMiHHS BAKOPHUCTOBYBATH TEOPETHYHI 3HAHHS
JUISL PO3B’SI3aHHS MPAKTHYHUX 3aBIAHb.

MoOynbHuti KOHTPOJb TPOBOAMTHCS HA TIACTaBl OIIHIOBAHHS
pe3yabTaTiB  3HAHb CTYACHTIB TICHS BHUBYEHHS Marepialy 3
3MICTOBOTO MOTyJISI.

@Dopma niocymKo6020 KOHMPONIO': 3aITIK 2 CEMECTP.

[TincymkoBa KinbKicTh OaniB 3 mucturmiinu (Makcumym 100 GamiB)
BU3HAYAETHCS SIK CyMa 0ajliB: — MOTOYHOTO KOHTPOJIFO, CAMOCTIHHOT
po0OOTH, TMiACYMKOBOi KOHTPOJIBHOT pOOOTH Ta eK3aMeHy. YciMm
CTY/ICHTaM, sIKi TIOBHICTIO BUKOHAJHM HAaBYAJbHHUN IUIAH 1 TIO3UTUBHO
aTecTOBaHI 3 Ili€l JUCHMIUIIHU 32 KPEIUTHO-TPAHCHEPHOIO
HAaKONUYyBaJIbHOIO cucTeMolo (HaOpanu He menme 60 % Big 100
0aniB), CyMapHHI pe3ylbTaT CEMECTPOBOTO KOHTPOJIIO B Oamax Ta
OIIHKY 32 HAaIlIOHAJIHHOIO MIKaJIOK (BIAMIHHO, TOOpPE, 3a70BUTHHO), 32
mkanoo €EKTC — miacyMKn ceMecTpoBOro KOHTPOJIIO 3aHOCUTHCS Y
Binomicts 00Ky ycmimHOCTI, 3alikoBYy KHMXKKY CTylIeHTa. Y
Bunaaky orpuMmanHs Menme 60 Oame (FX,F B €KTC) 3a
pe3yabTaTaMi  CEMECTPOBOTO KOHTPOJIIO, CTYACHT OO0OB’SI3KOBO
3MIMCHIOE TIEPECKIIAIaH s TS JIIKB1AAIll aka1eM3a00proBaHOCTI.

Monituka Kypcy

Hopmu  emuunoi nosedinku. BiamoBigHO 10  JII0OY0TO B
LlenTpanbHOYyKpaiHCBKOMY JEep>KaBHOMY MeJarOriYHOMY
yHiBepcuTeTi iMeH1 Bonomumupa Bunnuuenka [lonoxkxenHst mpo
aKaJieMiuHy J00pOYECHICTh, BCl YYaCHHUKH OCBITHHOTO TMPOIIECY B
VHIBEPCUTETI  TOBHHHI  JOTPUMYBAaTHUCh  BUMOT  YHWHHOTO
3aKkoHONMaBcTBa YkpaiHu, Craryry 1 IlpaBunm BHYTPIIIHBOTO
po3nopsanky LleHTpaibHOYKpaiHCHKOTO JIeP’KaBHOTO MMEAarorivHoro
yHIBepcuTeTy iMeH1 Bomoaumupa BunHMUYeHKa, 3aralbHOIPUHHATAX
MOpAaJbHUX TPHUHIMIIB, MpPaBUJI MOBEAIHKM Ta KOPIOPATUBHOI
KYJIbTYpH; MiATPUMYyBaTH aTMocdepy JI0OPO3UUITUBOCTI,
BIJIMOBIIAJIBHOCTI, TOPSATHOCTI W TOJICPAHTHOCTI; TiABUIIYBaTH
INPECTUXK YHIBEPCUTETY NOCSITHEHHSMU B HaBUYaHHI Ta HAyKOBO-
JOCIITHULIBKIA JISUTBHOCTI; n0aInBO CTaBUTHUCS b1 (o)
YHIBEpPCUTETCHKOTO MaiHa.

Axkaodemiuna 0obpouecuicmo. OUIKYEThCS, MO POOOTH CTYACHTIB
OyIyTh 1X OpPHWTIHAJTLHUMH JOCITI[DKEHHSAMH Yd MIPKYBaHHSIMH.
CryzneHTu HE BUAAIOTH 3a CBOI pe3y/lbTaTd POOOTH IHIIUX IOJICH.
[Ipn BUKOpPHUCTaHHI YYXKUX iiell 1 TBEpPIKEHb y BIAaCHHX poboTax
000B’3K0OBO MMOCUJIAIOTHCS HA BUKOPUCTaHI Jkepena iHpopmarrii. [Tig
yac OI[IHIOBAHHS pe3y/lbTAaTiB HaBYaHHS HE KOPHUCTYIOThCS
HEJ03BOJICHUMH 3aco0aMH, CaMOCTIHHO BHUKOHYIOTh HaBYajbHI
3aBJaHHA MOTOYHOTO Ta IMiJICYMKOBOTO KOHTPOJIIO PE3Yy/bTaTiB
HaBYAHHS.

Biosioysanus 3anams. OUIKyeTbCs, IO CTYAEHTH BIIBITAIOTH yCi
7a0opaTOpHi 1 MpaKkTU4HI 3aHATTS Kypcy. CTYIAEHTH MaroTh
iHpOpMYBaTH BMKJIaJa4a PO HEMOJXKJIMBICTh BIIBIAATH 3aHATTA. Y
OyIb-sIKOMY BHIIAJKy CTYIEHTH 3000B’S3aHi JIOTPUMYBATHCS
TEpPMIHIB BUKOHAaHHS YCiX BMJIB poOiT, nepeadadeHux poOouoro
IpOrpamoro Kypcy.

Ilosedinka 6 ayoumopisx yuigepcumemy. OUIKYEThCS, IO
BIIPOJIOBX MPAKTHUYHUX 3aHATh CTYACHTH IOTPUMYIOTHCS AIFOUUX
IpaBUJI OXOPOHH Tpalli, 0€3MeKH KUTTEAISIBHOCTI.

Iliocymxosuti  konmpons. 3anik 3a0e3nedye OIIHKY pPiBHS
3aCBOEHHS CTY/ACHTaMH HaBYaJIBLHOTO Marepiany Ta HaOyBaHHS
HEOOXiTHUX TMpo(decifHUX BMIHb Ha MiJCTaBl OIIHOK, OTPUMAaHUX




HUMH Ha JIEKIIMHUX, J1a0OpaTOpHUX 1  MPAKTHUYHUX 3AHATTAX.
BucraBnseTscst 32 yMOBHM BHKOHAaHHS CTYJCHTOM YCiX 3aBAaHb
NPaKTUYHUX 3aHATh Ta CAMOCTIHHOT pOOOTH CTY/IEHTIB Ta OTPUMAHUX
OanmiB Ha ek3aMeHi. He OmMyCKarThCs TMPOMYCKH 3aHATH 0e3
MNOBAXXHUX MPHUUYUH. SIKIIO CTYAEHT MPOITYCTUB 3aHATTS 3 MOBAKHUX
NPUYHH, K1 MATBEPIKEH] JOKYMEHTAIBHO, TO BiH Ma€ MPaBo Ha HOTO
BiANIpalioBaHHA Y KiHIII CEMECTpy MiIpaxoBYETbCS PEUTHHT 3a
NOTOYHUMH BHJIAMH KOHTPOJIIO 1 MiJIPaXOBYETHCS 3arajbHUM PEUTHHT,
SKUA TIEPEBOMUTHCS B OIIHKY Yy BIAMOBIAHOCTI A0 IIKaIH
OIIIHIOBAaHHSI.
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