


1. META BUBYEHHS HABUYAJIbHOI JUCHUILITHU

Mera: dbopMyBaHHS y CTYACHTIB 3HaHb NPO OCHOBHI (Di3WYHI TOHATTS, 3aKOHH,
TEOPETUYHI Ta CKCIIEPUMEHTAIbHI METOIU (Hi3UYHOT HAYKH, HAYKOBY KapTHUHY
CBITY Ta MPUHIIUIN POOOTH CYYaCHHUX MPUJIa/IiB Ta MAITHH

IIpeameT: OCHOBHI MOHATTSA Ta 3aKOHM MEXAHIYHOTO PyXy MAaKpOCKOMIYHUX TLI;
METOJIM PO3B'SI3yBaHHsS 3a7ad MEXaHIKH, BIACTUBOCTI PEYOBHHU B PI3HUX
arperaTHUX CTaHax - TBEPJOMY, PIAKOMY Ta ra3omoJiOHOMY - Yy 3B'A3Ky 3 iX
MOJICKYJISIPHOIO OYZOBOIO 1 OCOOJIMBOCTSIMH MOJEKYJIPHOTO PYXy B HUX,
CJICKTPOMArHiTHI SBUIA, 3YMOBJEHI HAsBHICTIO, PYXOM Ta B3a€EMO/IIEIO
CNIEKTPUYHMUX 3apsjliB, NPUPOJA CBITJIA, B3AEMOJiA CBITIa 1 PEYOBHH,
MOIIMPEHHS CBITIA.

3aBaaHHA:

- (hoopMyBaHHsI y CTYACHTIB PO3yMIHHS SBHII MPUPOU Yy aTMocdepi riapocdepi,
mitochepi, KocMoci, Tpo (i3WYHI METOAU CIOCTEPEKECHHS 3a CTaHOM
HABKOJIMITHROTO CEPEAOBHINA, PO  (Pi3WyHI MpoIecH, 10 BiAOYBAIOTHCS MPHU
BTOPTHEHHI IITYYHOTO CEpE/OBUINA Yy TpPHUPOAHE, Mpo (Pi3uyHl MeToau
pallioHATBHOTO MPUPOJOKOPUCTYBAHHS Ta 3aXHUCTY OTOUYIOUOTO CEpEeOBHUIIA
B1JI aHTPOIIOTCHHOT JIii;

- (opmyBaHHA BMIHb CaMOCTIMHO 3100yBaTH 3HAaHHsS, KOPHUCTYBATHUCS
JIOBIJIKOBOIO Ta XPECTOMATIMHOIO JIITEPATYPOIO;

- (opmyBaHHA eKCIIEpUMEHTAIBLHUX BMiHb KOPHUCTYBATHCS TMpHIaJaMH Ta
1HCTPYMEHTAaMH MPU JAOCTIIKEHHSIX,

- 00poOysATH pe3yibTaTH BHUMIPIOBaHb Ta POOWUTH BHCHOBKH, JOTPHUMYBATHCh
npaBui O€3MEKH.

KommnerenTHoOCTI:

- 3HaHHSA Ta PO3YyMIHHS TEOPETHUYHHUX OCHOB €KOJIOTii, OXOPOHU JOBKIUIS Ta
30aJ1aHCOBAHOTO MPUPOIOKOPUCTYBAHHSI.

- 37aTHICTh A0 KPUTUYHOTO OCMHCIICHHS OCHOBHUX TEOpi, METOAIB Ta
MPUHITUITIB IPUPOTHUIMX HAYK.

- 37aTHICTh 10 OIIIHKH BIUTMBY IMPOIIECIB TEXHOT'CHE3Y HA CTaH HABKOJIUITHBOTO
CEpEelIOBHUIIA Ta BHUSBJICHHS €KOJIOTTYHUX PU3UKIB, MMOB’SI3aHUX 3 BUPOOHUYOIO
TISUTBHICTIO.

IIporpamHi pe3yJbTaTH HABYAHHS:
VY pe3ynbTari BABYCHHS HaBYAIBHOI TUCIUATIIIHN CTYICHT MTOBUHECH |

. Po3yMITH OCHOBHI €KOJIOTIYHI 3aKOHH, MpPaBWJIA Ta MPUHUMUIIKA OXOPOHU
JOBKULJISL Ta IPUPOIOKOPUCTYBAHHS
. YMITH NpOrHO3YBAaTH BIUIMB TEXHOJIOTTYHUX MPOLIECIB Ta BUPOOHUITB HA

HABKOJIUIITHE CEPEIOBUIIIC

* Po3ymiTu 3aKk0oHOMIpHOCTI (DyHKIIIOHYBAaHHS >KMBOi MaTepii Ha Pi3HUX PIBHAX ii
oprasizailii, B3a€EMO3B’s3KiB O10JIOTIYHUX CHUCTEM 3 KOMIIOHCHTAMH HEXHBOI
IPUPOAH

2. IEPEIYMOBHM JIJIsI BABYUEHHS HABYAJIBHOI TUCHUILITHA



NUCIHUIUIIHA BUBYAETHC ITICII TUCHUAIUIIHY “‘Buma maremartuka”.

3. OYIKYBAHI PE3YJIbTATH HABYUAHHS
4.

* 3HaATH O3HAYECHHS OCHOBHUX TOHSTH, SIBUII Ta BEIUUUH (Pi3UKH, DI3UIHUX
CHUCTEM 1 MPUJIAJIIB

* 3HaATH OCHOBHI MOCTYJIATH (13UKU Ta HACTIAKHU 3 HUX

* Bononitu TeOpeTUUHUMH Ta E€KCIEPUMEHTAIbHUMHU METOAaMu (PI3UYHUX
JOCITIKeHb, 3HAaTH MEXI1 3aCTOCYBaHHS (I3UYHUX MOJICNICH 1 Teopin

* 3HAaTU METOJOJIOT1I0 MOOYA0BU MOIeIel (PI3UYHMX SBUI Ta TEXHIYHUX
MPOIECiB, METOAM PO3B'A3yBaHHS MPUKIAIHUX 33124

* BwMmiTu BiITBOpPIOBaTH MpoOILEC PO3B’sI3yBaHHS (yHIAMEHTAIBHUX (PI3UYHUX
3a1aq

 BwmiTn ommcyBaTM METOAWKY EKCIIEPUMEHTAIBLHUX JOCIIIKCHb IPOBOJIUTH
€KCIIEpUMEHTAJIbHI BUMIPIOBaHHS (DI3MYHUX BEITMYUH, OOYMCIIIOBATH MOXUOKHU
BUMIPIOBaHb, 1HTEPIPETYBATH OTPUMAHI PE3YJbTATH, IMOPIBHIOBATH OTPUMAaHI1
EKCTICPUMEHTAJIbHI JIaH1 3 JAaHUMH 3 THIITUX JHKEepell

 BMmiTH eKcnepuMEHTAIbHO TMEpEeBIpATH 3aKOHU MEXAHIKH, MOJEKYJISIPHOI
(b13UKY 1 TEPMOJIMHAMIKH, €JIEKTPOMAarHEeTU3MY Ta ONTUKHU

 BwmiTu BUKOpPHUCTOBYBaTHM 3HaHHS B Traiy3l MaTE€MaTHUKH i CTaTUCTUYHOL
00pOOKH eKCIIEpUMEHTAIBHUX JaHUX

4. KPUTEPII OIHIOBAHHSA PE3YJIbTATIB HABUAHHS
5.

O1iHIOBaHHSA 3IMCHIOETBCA 3a mKanaMmu oliHoBaHHS: €KTC, crobanpHOIO 1
HAI[IOHAJILHOIO.

A (90 — 100 6aaiB) — gioMmiHHI 3HAHHA MA YMIHHA JULe 3 HE3SHAYHOI KIIbKICIIO
HeCymmesux HOMUJIOK: OTPUMYE CTYJICHT, SIKUWA 3HA€ O3HAYECHHS OCHOBHHX
MOHSTH, SIBUIIl Ta BEJIMYUH (Pi3UKH, GI3UMUHUX CUCTEM 1 IPUIIAJIIB; 3HAE OCHOBHI
noctynaTd GI3MKA Ta HACHIAKKM 3 HUX;, BOJIOJIE TEOPETUYHUMHU  Ta
CKCTIICPUMEHTAIbHUMH ~ MeToAaMu  (DI3WYHUX JIOCHIDKEHb, 3HA€ MEXI1
3acTocyBaHHsA (I3UYHUX MoOJeNell 1 Teopidd; 3HA€ METOMAOJOTII0 MO0Yy/I0BU
Mozeneld (I3UYHUX SBUIL Ta TEXHIYHMX MPOLECIB, METOAM pPO3B'A3yBaHHS
NpPUKIAAHUX  3a7]ad, BMIi€  BIATBOPIOBATH  TPOIEC  PO3B’SI3yBaHHS
byHgaMeHTaIbHUX  (DI3UYHHUX ~ 3a7a4, BMIE€E  ONHCYBaTH  METOJMKY
CKCIIEpUMEHTATbHUX JOCITIKCHD, MIPOBOJIUTH CKCIIepUMEHTAIbHI
BUMIPIOBaHHSA (I3MYHMX BEJIMYMH, OOYMCIIOBATH TOXHOKH BHUMIPIOBaHb,
IHTEpIpPETyBaTH OTpUMaHI1 pe3yJabTaTy, MOPI1BHIOBATH OTpUMaHI
EKCIIEpUMEHTAJIbHI JIaH1 3 JAaHUMU 3 THIIHNX JHKEPEN; BMI€ eKCIEPUMEHTAIBHO
MEPEeBIPSATH 3aKOHU MEXaHIKM, MOJEKYJISIpPHOI (I3UKA 1 TEPMOJUHAMIKH,
CJICKTPOMArHETU3MY Ta OINTHKH, BMI€ BUKOPHCTOBYBATH 3HAaHHS B Taiy3i
MaTEMaTHKH JIJIsi CTATUCTUIHOI 0OPOOKHM eKCTIEpUMEHTAILHUX TAHUX.

B (82 — 89 6aniB) — suwe cepednvozo piensa 3 KitbKOMAa NOMUIKAMU. OTPUMYE
CTYICHT, SIKUW 3HA€ O3HAYCHHS OCHOBHUX IOHSTH, SBHII Ta BEIWYHUH (i3HKH,



¢G13MYHUX CHUCTEM 1 IPUIIAIIB; 3Ha€ OCHOBHI MOCTYNAaTh (DI3UKU Ta HACIIIAKHU 3

HUX, BOJIOJIIE TEOPETUYHUMHU Ta  EKCIEPUMEHTAIbHUMHU METOIaMH

GI3UYHUX TOCHIKEHb, 3HAE MEXKI 3aCTOCYBaHHS (DI3UYHUX MOJECIEH 1 TEOpiif;

3HA€ METOJIOJOTII0 MOOYyAOBH Mojeleld (I3WYHUX SIBUIL Ta TEXHIYHHUX

IpoLIeCiB, METOAM PO3B'SI3yBaHHS NPUKIAAHUX 3aj7ad; BMI€ BIJITBOPIOBATU

npoliec po3B’si3yBaHHA (GyHAAMEHTAIbHUX (PI3UYHUX 3a7a4 3 HECYTTEBUMU

NOMWJIKAMH; BMI€ OMHUCYBAaTH METOJIMKY EKCHEPUMEHTAIbHUX JTOCIHI/IKEHb,

IPOBOJAUTA  EKCIEPUMEHTAIbHI  BHUMIPIOBaHHS  (I3MYHUX  BEJIMYHH,

OOYHCITIOBATA MOXWOKM BHUMIPIOBAaHb, 1HTEPIPETYBATH OTPUMAaHI pe3yibTaTy,

MOPIBHIOBAaTH OTPUMAaH1 €KCHEPUMEHTANbHI JaHl 3 JaHUMH 3 1HIINX JKEpe;

BMI€ €KCIIEPUMEHTAIbHO MEPEBIPATH 3aKOHU MEXaHIKH, MOJEKYJIApHOI (Pi3uku

1 TEpPMOJMHAMIKH, €JICKTPOMArHeTU3My Ta ONTHKH 3 HE3HAYHOIO CTOPOHHBOIO

JIOTIOMOTOI0; BMi€ BHKOPHUCTOBYBAaTHM 3HAHHS B Taly3l MaTeMaTHKH IS

CTaTUCTUYHOI 0OPOOKHU €KCIIEPUMEHTAIbHUX JIAHUX.

C (75 — 81 6an) — 6 yinomy (pyHmMo6HI cuCmMeMHi 3HAHHS 3 HEBENUKOIO KLIbKICHIO

CYmMmeEBUX NOMUNOK. OTPUMYE CTYJEHT, SKUH 3HA€ aOCONIIOTHY OUIBIIICTh

O3HAYeHb OCHOBHHX IOHATH, SBUI Ta BEIUYUH (i3UKH, (HI3UYHUX CHUCTEM 1

NpWIaiB; 3HA€ aOCONIOTHY OUIBIIICTh OCHOBHUX IOCTYJATIiB (I3UKUA Ta

HACIIJIKK 3 HHUX, BOJIOJI€E TEOPETUYHUMU  Ta  EKCIEPUMEHTATbHUMU

MeTomaMu  (PI3UYHUX JIOCHIPKEHb, 3HA€ MEXI 3aCTOCYBaHHS (PI3MUHUX

MoOJIeJIel 1 TeOpii; 3HA€E METOJIOJIOTII0 MOOYI0BU MOJENe (PI3UYHUX SBHIL Ta

TEXHIYHUX TMPOIECIB, METOAU PO3B'I3yBaHHS MPUKIATHUX 3a/]a4; BMIE 3

HE3HAYHOIO JIOTIOMOTOFO BIZITBOPIOBATU IPOIIEC pO3B’sI3yBaHHS

byHaaMeHTaIbHUX (DI3UYHUX 3a7ad JOMYCKalouM NpU I[bOMY HECYTTEBI

MOMHWJIKH, BMI€ OIMMCYBAaTH METOJMKY EKCIICPUMEHTAIBHUX JOCIIKEHb,

NPOBOJUTU  EKCHEPUMEHTAJbHI  BHUMIPIOBaHHA  (I3UYHMX  BEJIHMYHH,

OOYHMCITIOBATH MOXMOKM BUMIPIOBaHb, 1HTEPIPETYBATH OTPUMAaHI pe3yJIbTaTH,

MOPIBHIOBATH OTPUMAaHI €KCIIEpMMEHTAIBHI JaHl 3 JaHUMH 3 1HIIUX JKEpe,

BMI€ €KCIIEPUMEHTAILHO TIEPEBIPITH 3aKOHU MEXaHIKU, MOJICKYJISIPHOT (Pi3UKH

1 TEPMOJMHAMIKH, €IEKTPOMArHeTHU3My Ta ONTUKHU 3 HE3HAYHOI CTOPOHHBOIO

JIOTIOMOTO10; BMI€ BHUKOPHUCTOBYBAaTH 3HAHHA B Taly3l MaTeMaTHUKU JUIs

CTATUCTUYHOI 0OPOOKH EKCIIEPUMEHTAIbHUX JaHUX.

D (67 — 74 6anu) — nenozcano, ane 3i 3HAYHOIO KIIbKICMIO HEOOJIKI6. OTPUMYE
CTYICHT, SIKMH 3HA€ OIIBIIICTh O3HAYCHb OCHOBHUX IIOHATH, SBWIN Ta BEIHYHUH
G13uKH, PI3UYHUX CUCTEM 1 MPUIaiB; 3HAE OLIBIIICTE OCHOBHUX MOCTYJATIB (i13UKU
Ta HACNIJKUA 3 HHUX, BOJIOAIE TCOPETUYHHUMH Ta EKCIEPUMEHTAIbHUMH METOJaMU
GIBUYHMX  JTOCIHIJKEHb, 3HA€ MEXI1 3aCTOCYBaHHS OLIBIIOCTI (PI3MUHUX MOJAEINEH 1
TEOpid; 3HA€ METOJOJIOTII0 MOOYAOBH Mojened (I3UYHUX SBHUI] Ta TEXHIYHUX
MpOLIECIB, METOJAM PO3B'SI3yBaHHSA MPUKIATHUX 3a]a4;, BMIE 31 CTOPOHHBOIO
JIOTIOMOTOI0  BIITBOPIOBATH TIPOIIEC PO3B’A3yBaHHSA (PYyHIAMEHTATBHUX (DI3UIHUX
3a/lady JIONMYCKAl4M TpPU I[bOMY TOMHJIKH; BMIE 31 CTOPOHHBOIO JOIIOMOTOIO
OMHCYBATH METO/INKY EKCIIEPUMEHTAITLHUX JOCITKCHBb, IPOBOIUTH
EKCIIEpUMEHTAIbHI BHUMIPIOBaHHS (I3MYHUX BEIMYMH, OOYMCIIOBATH TOXUOKHU
BUMIPIOBAHb JOIyCKAIOYM TOMMWJIKH, IHTEPNpPETYBaTH 3 TiJKa3KaMH OTPHUMaHI
pe3yNbTaTH, MOPIBHIOBATH OTPHMMAaHI €KCIEPUMEHTANBHI J1aHi 3 JaHUMHU 3 IHIIAX
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JDKEpeN; BMI€ EKCIIEPUMEHTATIbHO NEPEBIPATH 3aKOHM MEXaHIKH, MOJEKYJISpPHOi
GI3UKM 1 TepMOJWHAMIKHM, €JEeKTPOMAarHeTU3My Ta OINTHKA 31 CTOPOHHBOIO
JIOTIOMOT'010; BMI€ BUKOPHUCTOBYBATH 3HAHHS B Tally31 MAaTEMATHKH JUIsl CTATUCTUYHOT
00pOOKH eKCIIEpUMEHTATBHUX JIJAHUX JIOMYCKAIOUU MPHU I[bOMY TOMUJIKH.

E (60— 66 6amiB) — 3mamns ma yMIHHA  3A0080JbHAIOMb  MIHIMALILHUM
Kpumepiam. OTPUMY€E CTYACHT, SIKUU 3HAa€ OJIM3bKO MOJOBUHU O3HAYEHb OCHOBHHUX
MOHATh, SBHUI Ta BEIWYUH (i3UKH, (PI3SUYHUX CHUCTEM 1 TMPHJIAAIB; 3HAE OJU3BKO
MOJIOBUHM OCHOBHHMX MOCTYJATIB (PI3UKHM Ta HACHIJIKHM 3 HHUX; HE TJTMOOKO BOJIOAIE
TEOPETUYHUMU Ta EKCIEPUMEHTAILHUMUA  MeToAaMu  (i3MYHUX JOCTIIKCHD,
3Ha€ MEXI1 3aCTOCYBaHHS HE BCIX ()I3MUYHUX MOJENEN 1 Teopiil; 3HAE METOO0JIOTIIO
noOy1oBU Mojienel (13MUHUX SBHII Ta TEXHIYHUX MPOLIECIB, METOIU PO3B'SI3yBaHHs
NPUKIATHUX 3a/]ad; BMI€ 31 CTOPOHHBOIO JOIMOMOTOI0 BIATBOPIOBATH IIPOIIEC
pO3B’s3yBaHHS (PYyHIAMEHTAIBHUX (PI3MUHHUX 33034 JIONYCKAloUW IMpH LbOMY
NOMWIKH;  BMI€E 31  CTOPOHHBOIO  JIOTIOMOTOI0  OIKMCYBaTH  METOJUKY
EKCIIEPUMEHTAJIbHUX JIOCHIIPKEHb, MPOBOJIUTA EKCIIEPUMEHTAIbHI BUMIPIOBAHHS
GIBUYHUX BEJMYWH, OOYMCIIIOBATH MOXMOKM BUMIPIOBAaHb JIOMYCKAIOUM TMOMMIIKH,
IHTEpPIpPETYBaTU 3 MiJKa3KaMWd OTPUMaHl pe3yJbTaTH, HE B YCIX BHUIAJKaX BMI€
MOPIBHIOBATH OTPUMAaH1 EKCIEPUMEHTANbHI JlaHl 3 JaHUMH 3 1HIIUX JOKEpeIl; He
3aBXJIU BMI€ EKCIIEPUMEHTAJILHO TIEPEBIPSITH 3aKOHU MEXaHIKH, MOJIEKYJISPHOI
G13UKKA 1 TEPMOJAMHAMIKU, E€JIEKTPOMArHETU3MY Ta ONTHUKU HABITh 31 CTOPOHHBOIO
JOTIOMOT'OF0; BMi€ BUKOPHUCTOBYBATH 3HAHHS B TalTy31 MAaTEMATHKH JUIsI CTATHCTHYHOT
00pOOKH eKCITepUMEHTATBHUX JaHUX JOMYyCKAIOYH MPH I[OMY ITOMUJIKH.

FX (35 — 59 6aniB) — wHe3a006inbHi 3HAHHA 3 MONCIUBICINIO NOBMOPHOO
CKAAOAHHA eK3aMeHy. OTPUMYE CTYIEHT, SKUH 3HA€ MEHIIE ITOJOBMHU O3HAYCHD
OCHOBHMX IMOHSTh, SIBHIL Ta BEJIUYUH (I3UKH, (PI3UYHUX CUCTEM 1 MPHIIAJIB; 3HAE
MEHIIE MOJOBUHU OCHOBHUX TMOCTYNATIB (PI3MKM Ta HACIIAKH 3 HUX; HE BOJIOAIE
TEOPETUYHUMU Ta EKCIEPUMEHTAIbHUMUA  MeToAaMu  (DiI3UYHUX JOCTIIKEHbD,
MEepPeBAXHO HE 3HAE MEXI1 3aCTOCyBaHHS (DI3WYHUX MOJENed 1 Teopiil; He 3Hae
METOJI0JIOTII0 TTOOYIOBH MOjeNeH (DI3WYHUX SBHUI Ta TEXHIYHUX ITPOIIECIB, METOIU
PO3B'I3yBaHHS MPHUKJIATHUX 3a7a49; BMIi€ 31 CTOPOHHBOIO JOIIOMOTOI0 BIJITBOPIOBATH
mpoiiec po3B’si3yBaHHs (PyHIaMEHTaIbHUX (DI3UYHUX 3a/1a4 JIOMYCKAIOUX MPU I[OMY
CYTT€BI TIOMUWJIKM; BMI€ 31 CTOPOHHBOIO JIOIOMOTOI) OIKUCYBAaTU METOJUKY
EKCIIEPUMEHTAJILHUX JIOCHIPKEHb, TPOBOJUTH EKCIIEPUMEHTAIbHI BUMIPIOBAHHS
(G13UYHUX BEJIMUMH, OOUYMCIIOBATH MOXUOKM BUMIPIOBaHb JOMYCKAIOUU TIOMUJIKY, HE
BMI€ IHTEPIPETYBATH OTPHUMAaHI pe3yjbTaTH, B OUIBIIOCTI BHUMAJAKIB HE BMIE
MOPIBHIOBATH OTPUMAaHl €KCIEPUMEHTaNbHI JIaHl 3 JaHUMH 3 1HIIUX JOKEpell; He
3aBXIU BMIE EKCIIEPUMEHTAILHO TEPEBIPSITH 3aKOHU MEXaHIKH, MOJIEKYJISPHOI
G13UKKA 1 TEPMOAMHAMIKU, €JIEKTPOMArHETU3MY Ta ONTHUKU HAaBITh 31 CTOPOHHBOIO
JIOTIOMOT'OF0; BMi€ BUKOPHUCTOBYBATH 3HAHHS B Tally31 MAaTEMATHKH JUISI CTATHCTHYHOT
00OpOOKH eKCIIEpUMEHTATBHUX JAHUX JIOMYyCKAIOYH NP 1[bOMY 3HAYHI TOMUJITKH.

F (0 — 34 6a;im) — BUCTaBISIETBCS y BHIAIKY, KOJM CTYACHT BOJIOJIE JIHIIE
OKPEMHUMU TIOHATTSIMH, (PparMEHTapHUMHU 3HAHHSIMH MPOTPAMHOTO Marepiany 0e3
YKOJTHOTO B3a€MO3B’SI3Ky MK HUMH, 32 BIJCYTHOCTI C()OPMOBAHMUX 3HAHb, YMIHb Ta
HABUYOK, 110 YHEMOXJIMBIIOE PO3B’S3YBaHHS HHUM 33/7ad Ta IPOBEICHHS
EKCIIEPUMEHTATILHUX JTOCIIIKEHb.



5. 3ACOBM JIATHOCTHUKU PE3YJIbTATIB HABUAHHA

BUKOHAHHS Ta 3aXUCT JJaOOpaTOPHUX POOIT;
KOHTPOJIbHI po0OTH;

1HIWBIAyallbHE 3aB/IaHHS

3aIliK

6. IPOT'PAMA HABUAJIbHOI JJUCIUILIIHA

No . A KinpkicTh
. [lepemik TeM JNEKIIH, IX aHOTAIl] —
Jlekuist 1. Kinemamuka mamepianbHoi mouxu.
Kinematuka. Cucrema Bimiky. MarepiajibHa TOYKa.

1 [lepemimenns.  lIBuakicte.  IlpuckopenHa.  3akoH
PIBHOIIPUCKOPEHOT0 KPUBOJIHIHHOTO pyxy. KyToBi Ta
JHIAHI XapakTEePUCTUKU 10 koity.  OmauHuil (Qi3uyHuX
BenuuuH. [1] 1. 1, c. 12-26.

Jlekuist 2. Jlunamika. Buou cun.
Huuamika. [lepmmit 3akon HproTona. IHepmiifHi cucreMu
BimiKy. [lpunmun BigHocHOCTI [amines. Jpyruil 3akoH

2 Herotona. Tpertiii 3akon HproTona. 3akoH 30epekeHHs
iMynbey. Heinepuiiiai cuctemu Biajiky. Bianentposa
cuin. Cuna Kopiomica. Cuna tepts. Cuma npyskHocTti [1]
T.1, ¢.26-51, 57-62.

Jlekuist 3. Poooma i enepcia. Mexanika pioun i caszie.
Po6ora 1 enepris. Teopema npo 3MiHy KIHETUYHOT €HEPTIi.

3 3aKkoH 30epekeHHs] MeXaH1uHOo1 eHeprii. [IoTyKHiCTb.
OcHoBHI piBHSAHHS TiapocTatuku. ['iapoauHamika
1neanbHOL piguHu. ['igpoauHamMika B’ sI3K01 PiJIMHU.
Enementn Teopii npyxuocTi. [1] 1.1, c. 77-95.

Jlekuist 4. Mexanixa meepoozo mina. Bceceimne
MANCIHHA.
[TocTynanbHuii 1 00epTaIbHUN pyXH TBEPIOTO Tida. 3aKOH

4 | 30epeKeHHS] MOMEHTY IMITYJIbCY.

Cuna BCeCBITHROTO TSDKIHHS. [HEpTHA 1 TpaBiTailiifHa MacH.
Busnauennst mac Conng 1 3emuai. KocMigH1 HIBUAKOCTI.
OcBoenHs kocmocy. [1] 1. 1, ¢c. 62-76.




Jlexkuist 5. Enemenmu penamugicmcoKoi MexaHiKu.
OCHOBHI TIOJIOKEHHS CTIEIiaTbHOT TeOPii BITHOCHOCTI.
[IeperBopenHs JIopeH1ia, BACHOBKH 3 IEPETBOPEHD
Jlopenuia. 3akoH B3a€MO3B’sI3Ky MacH 1 eHeprii. [IpuHnumn
ekBiBajgeHTHOCTI. [1 ] 1.2, ¢.74-98.

Jlekuisi 6. Mexaniuni konueanns i xeuni.

KonuBanus Tta xBuii. ["apMOHIYHI KOJTMBaHHS.
MatemaTnyHuil MasTHUK. XBWIbOBHIA Mporiec. PiBHAHHS
xBuii. Enepris xsuii. [nrepdepeniist xBuib. CTOSY1 XBUITI.
3Byk. Edext domnepa.

OCHOBH MEXaHiKH CyliapHOTO cepenouma. [1] .1,
c.101-124

Jlekuist 7. Ocnosu monekyaapHo-KinemuuHoi meopii
2azie. Heuwa nepenecenns.

OCHOBM MOJIEKYJISIPHO-KIHETUYHOI TE€OPIi ra3is.
CratuctuuHuil Meto. [meanpHui a3, Horo 3aKOHH.
OcHOBHE PIBHSIHHS MOJICKYJISPHO-KIHETUYHOT TEOPii ra3iB.
BHyTpilIHs eHepris 1 TeMJI0EMHICTb 11€aJIbHOTO Ta3y.
SABuma neperecerds. CepeHs T0BKHUHA BUTLHOTO MPOOITY
MouiekyJl. bpoyHiBchkuit pyx. Judysis rasis. B’ s3kicTh
ra3iB (BHYTpilIHe TepTs). TermmonpoBiiHICTb ra3iB.

[1] 1.1, c.135-164.

Jlekuist 8. Ocnoseu mepmoounamiku.

OcHoBu TepMoiuHaMiku. TepMoIuHAMIYHUN METO Y
¢13uni. Enepris, po6ora 1 terora. [lepmmii npuHuumn
TepMoauHaMiKu. AniabatHuit porec. PiBHsSHHA amiabaTw.
Hpyruit npunnun tepmoanHamiku. [Hukn Kapro. Extpomis.
CTaTUCTUYHUHN 3MICT IPYTrOTO MPHHIIUITY TEPMOIUHAMIKH.
Tperiii npuHIUI TepMOaMHAMIKU. Bia’eMH1 TemmnepaTypu.
[1]T.1,c. 166-193.

Jlekuist 9. Peanvni 2azu. Piounu i meepoi mina

Peanpuuii ra3. PiBHSIHHS cTaHy peanbHOro razy. Bosoricts
MOBITps. ArperatHi cTanu pedoBuHH. [[iarpama crany.
ByznoBa 1 BIacTUBOCTI PEUOBHUHHU y KOHJIEHCOBAHOMY CTaHI.
bynoBa 1 BiacTuBOCTI KpUCTamiB. byaoBa 1 BJIaCTUBOCTI
pinua. CTpykTypa i BIaCTHBOCTI piakuX Kpucrtams. [1 ]
T.1,c. 196-224

10

Jlekuist 10. Enekmpocmamuxa.

Enexrpuka. Ilpupoma enextpuku. 3akoH Kynona.
Enektpuune  moue. HanpyxeHicTb. Pobora B
enekTpuuHomMy mom. [loTenrian. EnexTpoeMHICTb.

Enepris enekrpoctatiuanoro mosst. [ienexTpuku.
[1] 1.1, c.229-263.
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Jlekuist 11. Ilocmininuit enexmpuunuii cmpym.
[locTiftHuit  cTpyM.  3aKOHM  MOCTIHHOTO  CTPyMY.
[1poBiTHUKHY. EnextponpoBiHICTh TBEPIUX TLIL.
EnexTpornpoBigHiCT,  eneKkTpodiTiB. 3akonu Dapajes.
CrtpyM y raszax.

Crtpy™m y BakyyMmi. KOHTaKkTHI siBUIIIa B TBEPAMX Tijax.
[1] 1.1, c. 264-279, 295-305, 308-325.

12

Jlexuis 12. Maznemmne none. Enekmpomaznemna
IHOYKYiA.

[Ipupona maraeTu3mMy. MaraeTHe moJjie mocTiiHOTro
eJNIEKTpUIHOTO cTpyMy. 3akoH bio-CaBapa-Jlamnaca. 3akoH
Awmrniepa. Maruetne nosnie 3emii. Pyx 3apsmxeHoi 4acCTUHKH
B MArHETHOMY Ta eJeKTpu4uHOMY mojsix. Cuna JlopeHua.
B3aeM03B’ 130K €JIEKTPUYHOTO 1 MArHETHOTO TIOJIIB.
MarseTH1 B1aCTUBOCT] pEYOBUHHU.

Enextpomarnerna inaykiisa. 3akon ®apajes.

Camoinnykiis. Exnepris maraetHoro nojs. [ 1] 1.1, ¢.326-
362.

13

Jlexuisi 13. Enekmpuuni Konueanus i e1eKmpomazHemHui
xeui.

3MiHHUHE cTpyM. OTpUMaHHs 3MIHHOTO cTpyMmy. Jitoue
3HAYEHHA 3MIHHOTO CTpyMy. 3akoH OMa Juisl KoJia 3MIHHOTO
ctpymy. Enexrpuuni komuBaHHs. Enekrpomaruerse mose. [

1]1.1, ¢.364-396.

14

Jlekuist 14. Po3eumok ysaenensv npo npupooy ceimana.
Domomempisn. ' eomempuuna ma xeuiboea onmuka.
EnextpomarunitHa Teopis cBiTia. KopmyckynspHo-
XBUJIHOBUH ayanizMm. OcHoBH (poTromeTpii. OCHOBHI
noHATTS hoToMeTpii. OCHOBHI 3aKOHU T€OMETPUIHOI
OIITUKU: TIOIIUPEHHS CBITIIA, BITOMBAHHS Ta 3aJJOMJICHHS.
XBUJILOBI BIIACTUBOCTI cBiTia. Jucnepcis. [HTepdepenttis.
Judpaxiis. [Nonspuszanis. [1] 1.2, c. 25-65.

15

Jlekuist 15. Tennoee eunpominiosanus. Bzaemooin
ceimua 3 peuosuHoIo.

KopnyckyinsipHi BiacTuBOCTI cBiTia. Temiose
BUINIPOMIHIOBaHHS, 3aKOHU BUIIPOMIHIOBAaHHS aOCOJIFOTHO
yopHux Tu1. PotoedekT. 3akonu CTojeTOBA TA
AiHIITalHA.

Tuck cBitina. Edpext Komnrona.

Edext [omiepa st CBITJIIOBUX XBUWJIb. UepBOHE 3MIIICHHS
B criekTpax rajmaktuk. [ 1] 1.2, c. 102-139,




Jlekuist 16. Dizuxa amoma i amommnozo aopa.

bynosa atoma. [ocminu Pesepdopnaa. [lnanerapna moaensb
atoMa. CHoekTpu BHUIPOMIHIOBAHHA aToMa  BOJHIO.
[Toctynatu  bopa. PeHTreniBcbke  BUIIPOMIHIOBAHHS.
PagioakTuBHICTh. ATOMHE A1p0. EneMeHTapH1 YaCTUHKH.
[1] T.2,c.141-204,

208-273.

IlepeJsik 1200paTOPHUX 3aHATH

Ne KinbkicTh
Tema nabopaTopHOTO 3aHATTS
3/ TOIUH
1 Bu3zHaueHHs! TPUCKOPEHHSI BUIBHOTO MA/IIHHS 32 JI0IIOMOT 00
MasaTHHKIB. [1,3,5 (ocHOBHA)]
2 Busnauenns koedirieHTa B’ I3KOCTI PIAMHU 32 MIBUAKOCTI MaIIHHS
kynbskd. [1,3,5 (ocHoBHA)]
3 ,.Z[OCJIi,ZDKeHH}I MiIIMMaTBHOT CHJIM KpHJa JTiTaka Bl IIBUIKOCTI MTOTOKY
i kyra araku. [1,3,5 (ocHOBHA)]
4 Bu3HaueHHs IIBUAKOCTI 3BYKY B MOBITP1 METOAAMHU 1HTep(epeHLii Ta
cTostunx XBub. [1,3,5 (ocHOBHA)]
5 | Bu3HayeHHs OKa3HMKa aaiadaTu i1eanbHoro rasy. [1,3,5 (ocHoBHa)]
6 | BusHauenHs TermioeMHocTi TBepaux Ti. [1,3,5 (ocHOBHA)]
BcraHoBiieHHs 3a51€KHOCTI Koe(ilieHTa MOBEPXHEBOrO HATSATY BOJIU
7 | Bia TemmepaTypH Ta BU3HAYCHHS il KpUTHYHKX MapameTpis. [1,3,5
(ocHOBHa)]
3 BusnaueHHs BITHOCHOI BOJIOTOCT1 HMOBITPS 1 CKJIaIaHHS
ncuxpomerpuunoi Tadui. [1,3,5 (ocHoBHa)]
9 Busnauenns koedimieHTa TEIIONpoBiaHocTi TBepAuX Til. [1,3,5
(ocHOBHa)]
10 | MogemoBanHs enexkrpoctaTuaHoro noJjs. [1,3,5 (ocHoBHa)]
11 JlocimipKeHHS 3a1eKHOCT1 ONIOPY METAIB Ta HAMIBIIPOBIAHUKIB Bij
temneparypu. [1,3,5 (ocHoBHA)]
12 | locmimkeHHs TepMoesekTpuunux sBul. [1,3,5 (ocHoBHA)]
13 JlocnmiKeHHsT 3aJI€KHOCTI ONIOPY €JIEKTPOIITIB BiJl TEMIIEpATypH.
[1,3,5 (ocHOBHA)]
14 | NocipKeHHS eeKTPHYHOro cTpymy y Bakyymi. [1,3,5 (ocHoBHA)]
15 | BumiproBanus maraetnoro nojis 3emui. [1,3,5 (ocHoBHa)]
16 BMMimeaHHH Touku Kropi pepomarneTrka ta AOCTIIKEHHS MeTI
ricrepesucy. [1,3,5 (ocHoBHA)]
17 | BuzHayeHHs TOKA3HHKIB 3AJIOMJICHHS] TPO30PUX TBEPJIUX TUT TA PIAMH.
18 | BuBueHHs ocHOB moOy10BM onTHUHUX npuiaiB. [1,3,5 (ocHoBHa)]
19 BusnaueHHs1 JOBXKUHU XBUJII CBITJIa 32 JOMOMOTOIO 1HTEpEepeHTIii.
[1,3,5 (ocHoBHA)]
20 JlocumiKeHHs TIOTJIMHAHHS CBITJIA B piIMHAX 1 TBepauXx Tinax. [1,3,5

(ocHoBHa)]
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CrexTpaJIbHH aHaJi3 Ta30BOi 0O0JIOHKHU COHIIS 3a JTIHISIMU
®paynrodepa. [1,3,5 (ocHoBHA)]

IHANUBIAYAJIBHI 3ABJIAHHA

InuBinyansHe HaBuaabHO-AoCHiIHE 3aBAaHHA (I3) € BuaoM HeayIuTOPHOL

camocTiitHoi poOotu cryaeHta. Ilepenik I3 cTyaeHTH OTpPUMYIOTh Ha MEPUIOMY
MPaKTUYHOMY 3aHATTI. [HAWBINyanbHI 3aBAaHHS BUKOHYIOTBCS  CTYIEHTOM
CaMOCTIMHO 1 KOHCYJIbTYIOUHCHh 3 BHUKJIaJadyeM. 3BIT Mpo BHUKOHaHHS [3 moBuHEH
MICTUTH THUTYJBHY CTOPIHKY (3T1JHO 13 3pa3KoM) Ta 3MICTOBE HamoBHEHHs 10 10
apkymriB. 13 momaerbcs BUKIIAMayy HE MI3HINIE HIK 3a JBa THXKHI 10 3aKIHYEHHS
ceMecTpy.

W N

6
7.
8.
9.

Temu 1HAUBITyaIbHUX 3aBJAHb:

AHaJli3 eKCIEPUMEHTAJIbBHUX METO/11B BU3HAYEHHSI TEIIOEMHOCTI TBEPAUX TLI
(TEeOpeTHUYHI OCHOBHU, TOYHICTh OJIEPKAHUX PE3YJIbTATIB).

Jociniau, iki MOYXKHa BUKOPUCTATH IPU BUBYEHH1 OCHOB TEPMOIUHAMIKHU.
Jocmiau, siki MO)KHa BUKOPHUCTATH NMPU BUBYEHHI Ta30BUX 3aKOHIB.

[lepeBaru 1 HEIOIKHU BIIOMUX METO1B BUBHAUYCHHS Koe]illleHTa
TETIONPOBITHOCTI T'a3iB.

[lepeBaru 1 HEIOIIKHU BIIOMUX METO1B BUBHAUYCHHS Koe]illieHTa
TEIJIONPOBITHOCT1 TBEPUX TiJI.

OCHOBHI BUJY Ta IPUHIIUITK POOOTH TETJIOBUX MAIIIHH.

XonoaunbHa MamuHa. O13U4HI OCHOBU Ta MPUHLIMI POOOTH.

SBuIa 3MOYyBaHHS 1 KalJIIPHOCTI B KUBIM IPUPOJL M TEXHILI.

Pinki kxpucTanm Ta iX BIaCTHBOCTI. 3aCTOCYBAaHHSI PIIKMX KPUCTATIB y TEXHIII].

10.ITomimepu: ix BMacTUBOCTI Ta 3aCTOCYBaHHA. «P0O3yMHI» momimMepHu.
11.MeTonu BU3HAUEHHS IPUCKOPEHHSI BUIBHOTO MaJliHHS ( iX mepeBary 1

HEJIOJIKH);

12.TlepeBaru 1 HeOMIKH B1IOMUX METO/IIB BU3HaueHHs Moxyis FOHra.
13.ExcriepuMeHTanbH1 METOIUKH, SIKI MOKHA BUKOPUCTATH MPU BUBYCHHI

MEXaHIKi 00epTOBOTO PYXy TBEPOTO TiJa.

14.0Onucaty epeBary i HEJIOMIKK BIJIOMUX METO/[IB BUSHAYEHHS IIIBUIKOCTI 3BYKY

B PI3HUX CEPEIOBUIIAX.

15.ExcriepuMeHTanbHl METOIU JOCTI/DKEHHS KOJIMBaHb CTPYHHM (iX mepeBart i

HEJIOJIKH).

16.Anani3 eKCnepuMEeHTAIbHUX METO/11B BUBHAYEHHS KOe(]illieHTa B’ SI3KOCTI

piauH (TEOPETUYHI OCHOBH, IPOCTOTA METOJUKH, TOUHICTh OJIEP>KaHUX
pe3ynbTaTiB).

17. locniay, siKi MOKHA BUKOPUCTATH MPU BUBUYEHHI BIACTUBOCTEH PyXOMOi

plauHMU.

18. AHaJti3 BiIOMHX METO/IIB BU3HAYEHHS MBUAKOCTI Ky (3poOUTH BUCHOBKH

PO X MepeBaru 1 HeJOJIKH).




19.locniau, siki MO’KHA BUKOPHUCTATH MPU BUBYEHHI 3aKOHIB 30€peKeHHS
(IMITyJIbCY, MOMEHTY IMITYJIbCY, €HEPTI).

19. BiaTBOopeHHs KOJIbOPY B moJirpadii.

21. 3acrocyBanHs rojgorpadii.

22.In1eKcoBaH1 KOJIbOPH 1 aIITPH.

23.1H¢pavyepBoHE BUIIPOMIHIOBAHHS Ta HOTO BUKOPUCTAHHS.
24.J1a3epHuii Ta CTEPEOCKOIIYHUN TaIbHEMIPH.

25.0nTuyHi ABHIIA B aTMOchepi.

26.I1lpencraBiaeHHs KOJLOPY B KOMITIOTEPI.
27. Ilpwnan HivHOTO OAaYeHHS
28. CuctemaTu3allis BIATIHKIB KOJbOPY
29. TemnepaTypa KoJIbOpy, Oananc 6110r0.

30. ATmMocdepHa elneKTpuKa.

31. MaruiTHe noJje 3emi.

32. [1na3ma.

33. Tpudaszuuii cTpym.

34. HannpoBiiHICTb.

35. Jlazepn.

36. ®13u4yH1 OCHOBHU Kceporpadii.

37. EnexkTpuuHi JBUTYHH.

8. 3ABJIAHHA 1)1 CAMOCTIMHOI POBOTHU

Homep . VS . . Kinbkicth
3MICT caMOCTIMHOI (1IHAUBIIyaJIbHOI) POOOTH
THKHS T'OJIUH

pa3y | OmpalltoBaHHsl TCOPETUYHOTO MaTepiary

ABa | [TinroToBKA 10 BUKOHAHHS Ta 3aXUCTY JIAOOpATOPHUX POOIT
THUXH1

8 ITinroToBKa 10 KOHTPOJILHOT POOOTH

11 | BukoHaHHS 1HIUB1TyaJbHOTO 3aBJIaHHS

16 | [ligroToBKa 0 CEMECTPOBOTO 3aIIKY

9. ®OPMHU ITOTOYHOI'O TA HIACYMKOBOI'O KOHTPOJIIO

[ToTouHMit KOHTPOJL 3AINCHIOETHCS TIiJ Yac TMPOBEACHHS JEKI[IHHUX Ta
71a00paTOPHUX 3aHATH 1 MA€ HA METI MEPEBIPKY PIBHS MIATOTOBICHOCTI CTYICHTA JIO
BUKOHAHHS KOHKpeTHOI pobOoTu. I[loTouHuit KOHTpOIL peamizyeThcs y QopMi
OTMUTYBAHHS, 3aXUCTy JIAOOPATOPHUX POOIT, EKCIPEC-KOHTPOIO TOIIO, MEPEBIPKU
pe3yJbTaTiB  BUKOHAHHS 1HAWBIAyaJdbHUX HABUAJIBHO-IOCTIAHUX  3aBAaHb -
KOHTPOJIF0O 3aCBOEHHS HABYAJIBLHOTO MaTepially, 3allJaHOBAaHOTO Ha CaMOCTIHHE
OTIPAITIOBAHHS CTYICHTOM.

JlaGopaTopHe 3aHATTS  BKIIOYAE€ MPOBEACHHS  IMOTOYHOTO  KOHTPOIIIO
MITOTOBJICHOCTI CTYJIEHTIB JO BHUKOHAHHS KOHKPETHOI jabopaTopHOi poOOoTH,
BUKOHAHHS 3aBJIaHb TEMU 3aHATTS, OQPOPMIICHHS 1H/IMBIyalbHOTO 3BITY 3 BUKOHAHOI
poboTu Ta Horo 3axuct nepea BukiagadeM. [liZicyMKoBa OLlIHKA BHUCTaBIISE€THCS B

10



KypHaii O0ONiKy BHUKOHaHHS JabopatopHux pobit. CeMecTpoBUH KOHTPOJIb
IPOBOAUTHCA Y (OpPMI CEMECTPOBOTO 3Ky 3 AUCHUIUTIHM B OOCS31 HaBYAIBHOTO
MaTepially, BHU3HAUYEHOTO0 HAaBYaJIbHOIO IPOrPaMOI0 1 B TEpPMiHH, BCTAHOBJIEHI
HaBYaJIbHUM TUTAHOM.

Posmozin 100 6amiB Mix BugamMu pooiT:
JlabopaTtopna po6ota Nel - 10 Gamni
JlabopaTtopHa po6ota Ne2 - 10 GamniB
JlabopaTtopHa po6ota Ne3 - 10 GamniB
JlabopaTtopHa pobota Ne4 - 10 Ganis
InuBinyansHe 3aBaanHs - 10 GaniB
KonTtpoabsHa pobora - 50 GamiB

10. IHCTPYMEHTU, OBJIAJIHAHHS, IPOT'PAMHE 3ABE3IIEYEHHSA

Ha nabopaTopHux 3aHATTAX 3 JUCHUIUIIHU CTYJEHTH HaOyBalOTh MPAKTHUYHUX

HAaBUYOK MPOBEACHHS (PI3UYHOrO eKCIepuMeHTy. BukoHaHHsA nabopaTOpHUX POOIT
BUMarae HasiBHOCTI BIJMIOBIIHKMX MPUJIAJIIB 1 MaTepiajiB, K1 3a3HAUYCHI B METOJUIHUX
pPEKOMEHAAIIAX J0 JJa0OpaTOPHUX POOIT.

JUis 3axycTy 1HAMBIAYaJdbHUX 3aBAaHb CTyJEHTaM HeoOXigHa Mporpama

MiAroTOBKH npe3eHTaitiii Microsoft PowerPoint, MynbTumeiitHuit mpoekTop.

10.

11. PEKOMEHJIOBAHI JKEPEJIA IHOOPMAIIII
PexomenoBana Jiiteparypa

OcHoBHA

I'.®.bymoxk, B.B.JIeBanaiBcekuii, I'.®@.IliBens. Kypc dizuku. 1. 1,2 Kuis,Bura
mkouna. 2001, 468 c.

b.M.SBopcbkuit, A.A.Jletnad, JI.B.Munkosceka. Kypc ¢izuku.1.1,2 Kuis,
Buma mkoa. 1978. 462c.

.M. Kyuepyk, I.T.T'opbauyk, I.T.JIynuxk. 3aransauii kypc ¢isuku.1.1,2. Kuls.
Texnika. 1999. 452c.

[L.I1.Honnan. ®i3uka. Buma mikona. Kuis.2003. 576c¢.

®i3uunuii npaktukym. Y.1,2 (mig pegaku. B.I1. [Qymenka). Kuis. Bumia mkodna.
1981. 245c.

JlomomixxHa

N.B.CaBenveB. COOpHUK BOMPOCHUB M 3aaad mo obuieil ¢pusmke. M. Hayka.
1982. 271c.

A.I''YeproB, A.A.BopoOweB. 3amaunuk mno ¢uszuke. M. Bpicmas mikona.
1988.496c¢.

B.C. BonbkenmreitH. COopHUK 3amau 1no oOmemy Kypcy ¢usuku. Mocksa.
Hayxa 1987.382c.

B.C. BonbkenmreitH. COopHUK 3a1auy 1o oOuiemMy Kypcy ¢usuku. Mocksa.
Hayxa 1987.382c.

H. C. Ohanian. Physics, Norton & Com. Inc. New-York-London.1985.1012c.
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P.A, Tipler. Physics.Worth Publisher Inc.New-York. 1982.1078c.

Indgopmauiiini pecypcu

Wikipedia. http://www.wikipedia.org
EnexrponHuii apxiB HaykoBuUX Ta ocBITHIX MarepiamiB KIII im. Irops
Cikopcbkoro: http://ela.kpi.ua/

HaykoBuii penosurtapiii UepHiIBEIIBKOTO HAIIOHATBHOTO YHIBEPCHUTETY IMEHI
FOpis ®enpkoBuya:

http://www.library.chnu.edu.ua/index.php?page=/ua/04fondy

Enextponnwuii HaykoBuit apxiB HaykoBo-TexHiuHoi 0i10mioTexn HarionaasHOTO
yHiBepcuTeTy “JIpBiBChKa momiTexHika’: http://ena.lp.edu.ua:8080/
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