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BCTYII
Anomauis

Ilpoepama niocomoexu 6axanaspis cunenianbHocTi "G7 Aemomamuzayis, kKomn'romepro-
inmezposani mexuonozii ma pobomomexuika" Tependavac 060100IHHSA 20J0BHUMU MemOoOamu
GyHOamenmanvHuxX ma NPUKIAOHUX HAYK, MAMEeMAmMuyHo20 Md KOMN IOMEPHO20 MOOeN08aAHHS,
83AEMOOII0 CMYOeHmMI8 Ma BUNYCKHUKIB 13 KOHMPOIbHO-8UMIPIOBAILHUMU NPULAOAMU, CYUACHUMU
paodiomexHivHuMu 3acobamu MOHIimopuHey ma saxucmy ingopmayii. Tomy ompumanns 6a308anux
sHaub 3 oucyuniinu "@izuxa 11", saxa eusuac OCHOBHI noHAmMMA Ma 3aKOHU NPUPOOU, NPUHYUNU
podbomu MexaHiyHux cucmem ma 0coOaUBOCMI BUMIPIOBAILHUX NPULAIB, MemOOU BUMIPHOBAHHSL
@i3UUHUX BEUUUH € 8A20MOIO CKIAO0B80I0 Y Ni020mosyi haxisyis.

Jucyunnina "@izuka Il" € negid 'eMHOI0O HacMUuHOO BOPMYBAHHS 3A2AILHUX KOMNEHMHOCMEL )
Gopmi 3HaHHA mMa PpO3YMIHHA NpeoMemuoi obaacmi ma po3yMiHHA Npogecilinoi OisibHOCHI,
30amHOCMi 3aCMOCO8Y8aMU 3HAHHA Y NPAKMUYHUX CUMYAYIAX, GUUMUCA | 080100i8AMU CYYACHUMU
SHAHHAMY, 6MIHHA CMasumu ma supiutyeamu npooaemu. JJucyuniina po3paxoeana Ha cmyoeHmis,
AKI ompumanu 6a308i 3HAHHA 3 3A2ANILHO20 KYPCY Qi3uKu, Ximii ma suwoi Mmamemamuxu.

Knwouoei cnosa:  ¢isuxa, ¢hizuuna  eenuuuna, Mexawika,  MONEKYIApHA  Qi3uKa,
el1eKmpoCmamuxa.

Abstract

The program of training a bachelor on specialty "G7 Automation, computer-integrated
technologies and robotics" involves learning the main methods of fundamental and applied sciences,
mathematical and computer modeling, as well as the interaction of students and graduates with
control and measuring devices, modern radio equipment for information monitoring and protection.
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 71" 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 ability to
state and solve problems. The course is designed for students who have acquired a basic knowledge
of a general course in physics, chemistry and higher mathematics.

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



1. Onuc HaBYAJILHOI AUCIHUILIIHA

XapakTepucTuKa
l'any3b 3HaHB, . .
) i HABYAJILHOT TUCIUTUTIHH
. . CHeIaJIbHICTh
HailimenyBaHHsI TOKa3HUKIB . JIeHHA 3a049HA
(ocBiTHS TIpOrpama),
T dopma dopma
OCBITHIi1 piBEeHb
HABYAHHS | HaBYaHHS
Kinbkicts kpenutis — 4 O0o0B'13K0Ba

l"any3b 3HaHBb:
G Imxenepis,

Mopynis — 1 Pix miaroroBku:
BUPOOHUIITBO
3MICTOBUX MOJYJIIB — 2 Ta OyJiIBHULITBO 1 -
Enexrponnwuii anpec PITH/I Ha caiiTi Cemectp
VYHiBepcurery
. ; . . 2 -
https.//puos.edu.ua/student_u/polozhennva CriemianbHiCTh:
nuk/opls—_opp/opp—avtomatlka—ta— G7 ABromarm3aris, e
robotehnika-bakalavr/ KOMIT'TOTEpHO-iHTerpoBaHi
. . TEXHOJIOT11 Ta pOOOTOTEXHIKA 15 rog. -
[HIUBIAYyaIbHE HAYKOBO-IOCIITHE
3aBJIaHHS ) [TpakTu4Hi
5 OcaiTHs Iporpama:
He nepe0ayeHo
peA ABTOMaTHKa Ta 15ron. -
- poboToTEXHIKA a6 .
3aranpHa KiIbKICTh abopaTOpHI
roaud — 120 15 rog. -

TwKHEBUX TOAMH JUIS IeHHOI hopmu
HaBYaHHS:

ayTUTOPHUX — 3;

CaMOCTINHOT po0OOTH CTyACHTa — 5

OCBiTHIi piBeHb:
nepuuii (0akamaBpCbKuil)

CamocriitHa poOoTa

75 ro.

[HuBiyansHI 3aBIaHHS

Bun xoHTpOIIIO

CK3aMCH

®opMa KOHTPOJIIO

IMHuCbMOBa



https://nuos.edu.ua/studentu/polozhennya-nuk/opis-opp/opp-avtomatika-ta-robotehnika-bakalavr/
https://nuos.edu.ua/studentu/polozhennya-nuk/opis-opp/opp-avtomatika-ta-robotehnika-bakalavr/
https://nuos.edu.ua/studentu/polozhennya-nuk/opis-opp/opp-avtomatika-ta-robotehnika-bakalavr/

2. MeTa BUBYEHHS HABYAJILHOI AUCHHUILIIHA

Po6oua mporpama napuanpHOi nucrurutind "®i3zuka 1" ckiazgeHa BIAMOBITHO IO OCBITHBO-
npodeciiHol TporpamMu MiArOTOBKM 3100yBaviB BHUIIOI OCBITH CTYIICHS OaKajilaBpa 3a CHEIiaabHICTIO
G7 ABTomaTtu3allisi, KOMI'TOTEPHO-IHTETPOBaH1 TEXHOJIOT1i Ta pOOOTOTEXHIKA.

Mertoto BuB4YeHHS HaBuanbHOI nuctuiiiay "®izuka 11" € popMmyBaHHS y CTYACHTIB BiAMOBITHO
710 OCBITHBO-TIpOdeciitHol nporpamu Takux 3aranbHuX (3K) Ta paxosux (PK) komnereHTHOCTEIH:

— 3K 1. 3gaTHIiCTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIISX.

— 3K 5. 3gatHicTh 10 MOLIYKY, ONPAIIOBaHHS Ta aHaJi3y iH(opMarlii 3 pi3HUX HKEped.

— @K 2. 3naTHICTh  3aCTOCOBYBATHM 3HaHHS  (I3UKH, EJNEKTPOTEXHIKH, ENEKTPOHIKK 1
MIKpOMIPOIIECOPHOI TEXHIKH, B 00cs31, HEOOXiAHOMY Ui PO3YMIHHA MPOLECIB B CHCTEMax

aBTOMaTI/ISaI_[ﬁ Ta KOMH’IOTepHO'iHTerpOBaHI/IX TEXHOIOTIAX.

3. [lepeanyMoBM 1Jisi BUBYEHHS AUCHUIIIHU

[lepenymoBaMu st BUBYEHHS JAWCHUIUIIHM € paHille BHBYEHAa AucuuIuiiHa "Buma
MatemaTuka"' — nudepeHiianbHe Ta IHTerpaibHe OOYUCIICHHS, PSIIA; OCHOBHI MOHSTTS Ta 3aKOHH 3

HIKITBHOTO Kypcy Bi3UKH; A€dKi MOHATTS Ta 3aKOHH 3 Kypcy " Ximis".

4. OuikyBaHi pe3yJIbTaTH HABYAHHA

BuBueHHs HaBYANBHOI TUCIUILTIHU Tiependadae GopMyBaHHS Ta PO3BUTOK y CTYJEHTIB TaKUX
nmporpaMHuX pe3ynbratiB HaByaHHs ([TPH):

—IIPH 2. 3Hatu ¢13UKy, €IEeKTPOTEXHIKY, €IEeKTPOHIKY Ta CXEMOTEXHIKY, MIKPOIIPOLIECOPHY

TEXHIKY Ha PiBHi, HEOOX1JHOMY Il pPO3B’sI3aHHS TUIIOBHX 337134 1 poOJieM aBTOMaTH3allil.



5. IIporpama HaBYaJIbHOI AW CHUAIIIHA

Mopnyas 1.

3microBuii Mmoayab 1. Teopis BigHOCHOCTI. TermnoBe BunpomiHioBaHHsA. KBaHTOBI ONITHYHI SBHIIA.

Tema 1.

Tema 2.

Tema 3.

OnTrka pyxomux cucteM. Teopis BigHocHOCTI EifHInTeiHA.
[ocrifiHicTs MBHAKOCTI CBiTIAa Yy PpI3HUX iHEpUialIbHUX CHCTEMax BiJliKy (IOCTYyJaTH

3MIHHM MacH 3i IIBUJIKICTIO Ta B3aEMO3B'SI30K MacH Ta €Heprii.
Jliteparypa: [1] Po3gin 8. §8.1; §8.2; 8.3. [4] §99; 100.

TemnoBe BUIIPOMiHIOBaHHS.

TennoBe BUMPOMiHIOBaHHS cepe] iIHIIMX THITIIB BUMPOMiHIOBaHHS. PiBHOBa)KHE BUIIPOMiHIOBAHHSL.
BumnpomiHioBanbHa Ta TOTJMHAIBHA 3/4aTHICT. AOCOMIOTHO HYOpHE Tilo. BuBeneHHsS 3aKkoHY
Kipxroga. 3akon Credana-bonmpimana. 3akoH 3wmimeHHs Buna. Posmoxinm eHeprii y cmekTpi
abcoroTHO YopHOTO Tina. KBaHTOBa rimore3a Ta Gpopmymna [Lnanka.

Jliteparypa: [1] Po3ain 9 §9.1; 9.2; §9.3; 9.4; 9.5. [4] §106, 107.

®oroenextpuunuii edexr. Tuck cpitna. Edpext Komnrona.

doroenekTpuuHUil epekT Ta 3acobu ioro cmnocTtepexkeHHA. OCHOBHI 3akoHU (oToedeKTy.
Pipusinns Eitnmreiina. ®@oroenemenTr. @OTOMHOKHUKY Ta iXHE 3acTocyBaHHs. @oToHu. Maca Ta
iMmnynsc Qortona. [ociinu JleOGemera mogo icHyBaHHS THCKY CBiTiIa. EjekTpomarHiTHe Ta
KOPITYCKYIISIpHE TTOSICHEHHS THCKY cBiTia. Epext KomrTona Ta ioro Teopis.

Jlireparypa: [1] Pozmin 11 §11.1; §11.2; 11.3; 11.4; 10.2. [4] §108, 111, 109, 110.

3micToBuii Moayanb 2. Dizuka aTomiB Ta MoJieKyJl. Di3uKa aTOMHOTO S/ipa Ta eJIeMEHTAPHUX YaCTHHOK.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Enexrponna o6omonka aromy Ta Teopist bopa.

Crucnuii HapuC PO3BUTKY YSABJICHHS PO CTPYKTypy atomiB. Jociin Pezepdopna mo poscitoBaHHIO
HIBUJKUX 3apsDKEHUX YaCcTHHOK. fnepHa mozpens aTtomy. HecnmpoMOXKHICTH KIACH4YHOI Teopil
atomy. [Tocrymatu Bopa. JIUCKpeTHICTh €HEPreTHUHUX PiBHIB atomiB. [loxomkeHHs JiHIAYaTHX
CHEKTpiB. ATOM BOAHIO Ta Horo crekTp B Teopii bopa. 3arpyanenns teopii bopa.

Jlireparypa: [1] Pozmin 13,10,12 §10.2; 13.1; 12.1; 12.2; 12.3; 12.4. [4] §113, 114, 115, 117.

EneMenTn KBaHTOBOT MEXAHIKH.

lNinote3a nme-bpoitna. CriBBigHOIIEHHST HEBU3HAYEHOCTEH. XBUIbOBA (DYHKIIiS Ta ii CTATUCTHYHUI
3mict. PiBasiHHs LIpenuHrepa ta fioro 3actocyBaHHs 10 "eNeKTpoHy B AmuKy". KBaHTOBI uncia.
Jliteparypa: [1] Po3min 13, 15 §13.5; 13.3; 13.4; 13.6; 10.1; 13.8; 15.3. [4] §118, 119, 119.

[TepiognyHa cucTeMa eJIeMEeHTIB Ta CIIEKTPH. B3aeMois aTOMiB Ta MOJICKYIL.

[puanun Ilayni. Po3noxin enexrtponiB y atomi. IlepiognuHa cucrema enemeHTiB MeHeneeBa.
PentreniBebki mpomeHi. CyibHilM Ta XapaKTEPUCTHYHUH CIIEKTPHU. 3aKoH Mo3iti.

Jliteparypa: [1] Pozmin 13 §13.12. [4] §120, 121, 123, 124.

Ckinaz aTOMHOTO spa. ['aMma-1ipoMeHi Ta HEHTPOHHU.

I3ororm. CknagoBi yacThHM  aToMHOro  siapa. OCHOBHI  XapakTEpUCTUKH  HYKIIOHIB.
BsaemoneperBopennsi HykioHiB. Helitpuno. IloxomkeHHs o-mpomeHiB. B3aemonisi HyKIOHIB.
VsBieHHs 1po sAepHi cuii. PajioakTHBHE BUIPOMIHIOBAaHHs. 3aKOH PajlioaKTUBHOTO PO3Maly.
3aKoHM 3MIIEHHS TP PO3Mali. 3aKOHOMIPHOCTI OL-pO3Maty.

Jlireparypa: [1] Po3min 15§15.4; §15.5; 15.9; 15.10; 15.11; 15.5; 15.14; 15.15; 15.16; 15.18; 15.19.
[4] §126, 128, 130, 131, 129, 133, 134.

SnepHi peakuii. EnemeHTapHi 4aCTHHKH.

OcHoBHi Tunm sijepHux peakmid. [ltyuna panmioaktuBHicTe. PoGorta moapyxoxks Kropi.
PamgioakTBHI 130TONM Ta IX 3aCTOCYBaHHSI y MHUPHHMX Iiix. Peakiii posaitenns. JlaHiroroea
peakuis. Koedinient posmHoxenHs. Kputuuni posmipu. OCHOBHI BiZOMOCTI Hpo sSAECpHY
eHepretuky. Peakuis cuntesy. [Ipobnema kepoBaHUX TEPMOSICPHUX PEaKIIii.

Jlitepatypa: [1] Po3ain 16 §16.1; 16.2; 16.3; 16.4; §16.5. [4] §132, 135.



TeMaTHYHNIT I1IaH HABYAJILHOI JHCIUILIIHA

KinpkicTs rogun

neHHa hopma

3ao4yHa hopma

HazBu 3MicTOBHX MOJYIiB 1 TEM o y TOMY quC/I o y TOMy quciI
o . . o s .
S| 8 Bl 8| S| | 8 | 8| ¢
Monayas 1

3micToBuii Moay.b 1. Teopis BinHOCHOCTI. TenaoBe BUIPOMiHIOBaHHS.
KBanToBi orrTruHi ABUANIA.

Tema 1. OnTka pyxomux cucteM. Teopist 15121 2 2 9 ) | ) )
BigHOocHOCTI EffHmTeiina

Tema 2. TerioBe BUIPOMiHIOBaHHSI 15|12 2| 2 9 - - | - - -
Tema 3. @oroenekTpuunmii egext. Tuck cBiTia. 1512121 2 9 ) | ) )
Edexr Komnrona

Pa3zom 3a 3micToBUM MoayJiem 1 4516 |6 | 6 |27 - - | - - -

3microBuii MoayJsb 2. dizuka atoMiB Ta MoJeKyll. Di3uka aTOMHOTO spa

Ta CJICMCHTAPHUX YaCTHUHOK.

Tema 4. EnextponHa 000JIOHKa aTOMy Ta Teopis 161 2| 2 2 9 ) | ) )
Bbopa

Tema 5. EneMeHTH KBaHTOBOT MEXAHIKH 16|22 | 2|9 - - | - - -
Tema 6. Heplozmqga CHCTEMa EJIEMEHTIB Ta 16121 2 2 110 ) o ) )
cnexTpu. B3aeMoist aTOMIB Ta MOJIEKY

TevMa 7. Cxnag aToMHOro siipa. 'aMma-ipoMeHi Ta 1512 2 2 10 ) ) ) ) )
HEHUTPOHU

Tema 8. SnepHni peaxitii. EnemeHTapHi 4acTHHKH 12 11| 1 1 |10 - - - - -
Pa3om 3a 3MicTOBUM MoOyJ1eM 2 7519199 (48| - |-]-] - -
Ycboro roaun 120(15|15| 15 | 75 | - -] - - -




Temu NpaKTUIHUX 3aHATH

Kinexicts ronuna

Ne o
a3Ba TeMU
3/ Jenna 3ao4Ha
dbopma dbopma
Moayas 1
3micTroBuii MmoayJib 1. Teopis BimHOCHOCTI. TermmoBe BUIPOMiIHIOBAHHS.
KBaHTOBI1 OIITHYHI SABUIIA.
1 | Teopist BIAZHOCHOCTI. 2
2 | 3aKOHM TEIUIOBOTO BUIIPOMIHIOBAHHSI. 2 -
3 doroedekT. XapakTepuCTHKH (POTOHA K YaCTUHKU. THCK 5
citina. Edpexkr Komnrona.
Bceboro 3a 3micToBuii MmoayJb 1 6 -
3microBuii MoayJsb 2. dizuka aToMiB Ta MoJeKyll. Di3uka aTOMHOTO Spa
Ta eJIEMEHTAPHUX YaCTHHOK.
4 Atom bopa. 2
5 PeHTreHiBchki MpoOMeEHI. 2
6 OcHOBM KBaHTOBOI MexaHikH. BekTopHa Mojenb aToMy. 2 )
[lepionnuHa cucTeMa eJIeMEHTIB.
7 PanioakTrBHE BUMPOMIHIOBAHHS. 2
8 SAnepni peakuii. Enemenrapsi yacTuHku. 1
Bceboro 3a 3micToBuil MOayJIb 2 9 -

Pazom

15




Temu j1a00paTOPHUX 3aHATH

JlaGopaTopHi poOOTH BUKOHYIOTHCS CTYJAEHTAMH 3TiIHO 1HIAMBITyaJIbHOTO rpadiky y 00’emi,
IO BiJIMOBiIa€ TEMATUYHOMY IUTAHY JMCHUIUIIHU, y PO3paxyHKy MO 2 TOJUMHH HA POOOTY JUIs

NeHHOi (hOopMU HABYAHHSL.

Ne
Ha3Ba Temu
3/
Moayas 1

A-1 Busnauenns cranoi Pigbepra i3 coctepexeHHsI CIIeKTpiB aTOMHOTO BOAHIO (cepii baapmepa).

A-2 Busnauenns cranoi [Inanka MeTo10M 3aTpUMYHO4OT0 NOTEHIIATY.

A-3 Busnauenns cranoi Credana-bonabimana.

A-4 ExcnepumenTansHa nepesipka 3akoHy Credana-bonpimana.

A-5 BuB4eHHs 30BHIIHBOTO (HOTOCPEKTY.

A-6 Bupuenns xoedimieHTa MOTIMHAHHS Y-TIPOMEHIB PEYOBHHOIO.

A-7 BusHaueHHsS aKTUBHOCTI, MEpioly HaMiBpO3May Ta CTalol po3Mnaay padioaKTHBHOI pEUOBHHHU.

A-8 Bupuenns nudpaxiiii CBiTIIa 3a JOIMOMOI'0I0 T'a30BOT0 Jia3epa.

0-1 BuBYeHHS 3a51e)KHOCTI TTOKA3HUKA 3aJIOMJICHHS PIIMHU BiJl TEMIIEpaTypH.

0-2 JocnipkeHHsT CIEKTPIB MOTIIMHAHHS PiIUH 33 IOTIOMOT0I0 (JOTOMETpA.

0-3 BusHaueHHs paniyca KpUBUHH JiH3H 32 JOIOMOTOI0 Kiels HproToHa.

0-4 BusHaueHHs MOBXHHHM CBITIIOBOT XBHIII 32 IOTIOMOTOI0 TU(PPAKIIIITHOT PEIiTKH.

05 JocnipkeHHs 3a1eKHOCTI TOKa3HWKa 3JI0MIICHHS TIOBITPS BiJI 3MiHU TUCKY iHTEppepoMeETpOM
WTP-1.

0-6 BusHaveHHs KOHIICHTpAIlil pO3YUHIB 1 TOKa3HWKA 3JIOMJICHHS] PO3YMHEHOT PEUOBHHU 32
JIOTIOMOTO10 1HTEepdhepomeTpa.

0-7 OTtpuMaHHS 1 JOCHTIKEHHS MOJISIPU30BAHOTO CBITJIA T2 BU3HAYCHHS KOHLIEHTpALil PO3YHHY
caxapuMeTPOM.

0-8 JocnipkeHHsT CHeKTPiB MPOIYCKaHHs CBITIOQUIBTPIB 3a 1OMIOMOT0I0 YHIBEpCATbHOTO
MOHOXpomaropa YM-2.

0-9 BusHaueHHsS KOHCTaHTH (HOTONPYKHOCTI.

10



CaMOCTiMiHE TIOIVIMOJICHHS 3HAHHS 3a TEMaMH JUCLMILIIHH,

Camocriiina podora

HiATOTOBKY,

Camocriiina poboTta mnependadae MIATOTOBKY A0 JEKIIHHUX Ta TMPAKTUYHUX 3aHSATH;

odpopmieHHS Ta

PO3paxyHOK JTA0OpaTOpHUX pOOIT; BHKOHAHHS PO3PAXYHKOBHX pOOIT; MIATOTOBKY JO JBOX

MOTOYHUX MOJYJIBHUX KOHTPOJIIB; MiATOTOBKY O €K3aMEHY.

3aBaaHHs 1JIS CAMOCTIHHOI podoTH

Kinekicts
Ne Bun podortu FOAHAH
3/m AP Jlenna 3aounHa
dbopma dbopma
Monayas 1
3microBuii Mmoayab 1. Teopis BinHocHOCTI. TennoBe BUMPOMIHIOBAHHS.
KBaHTOBI1 OIITUYHI ABUIIA.
1 ITinroToBKa IO JAEKIIN 5 -
2 | IliaroToBka /10 1a0OpaTOpPHUX POOIT 4 -
3 [TinroroBka A0 MpaKTUYHUX POOIT 4 -
4 Bukonaunus P3 14 -
Bceboro 3a 3microBuii moayas 1 27 -
3micToBuii MoayJib 2. dizuka aroMiB Ta MosIeKy. Di3uka aTOMHOTO Sipa
Ta eJIEeMEHTapPHUX YaCTUHOK.
1 [TinroroBka 1o JEKIIi 8 -
2 | IlizroroBka 1o 1abOpaTopHUX PoOIT 6 -
3 | IlinroToBKa 10 MPaKTUIHHUX POOIT 6 -
4 Bukonaung P3 16 -
5 [TinroToBKa 10 €K3aMeHy 12 -
Bceboro 3a 3micToBuHil Moayab 2 48 -
Pazom 75 -
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Po3paxyHnkoBi 3aB1aHHs
Po3paxyHKOBi 3aBAaHHSI BUKOHYIOTbCS CTYACHTAMH 3TiJHO 1HAWBIAYalbHOTO BapiaHTy, KUK

BI/IMOBI/Ia€ MOPSAAKOBOMY HOMEPY 31 CIIMCKY B KypHaii, B 00’emi 10 3amad 3 BIANOBITHUX TeM

3aQHSTTSL.
Ne K-
/ Hazsa KiCThb
3 OaiiB
Moayas 1
3micToBuii MoayJb 1. Teopis BigHOCHOCTI. TeroBe BUTPOMIHIOBAHHS.
KBanTOBI1 OIITHYHI ABUIIA.
1 | Teopist BiTHOCHOCTI. 5
2 | 3aKOHHM TEIIOBOTO BUIIPOMIHIOBAHHSI. 5

3 doroedekT. XapakrepucTuku POTOHA K YaCTHHKHU. Tuck cBitia. Edekr

5
Kommnrona.
3microBuii MoayJb 2. dizuka atoMiB Ta MoJeKyl. Di3uka aTOMHOTO Spa
Ta CJIEMEHTAPHUX YaCTUHOK.
4 | Atom bopa. PeHTreHiBcbKi mpoMeHi. 5
5 OcHoBU KBaHTOBOI MexaHiku. BexTopHa Mozens atomy. [lepionnyna cucrema 5
€JIEMEHTIB.
6 | di3uka sapa. 5
Bceworo 3a mopyais 1 30

6. MeToau HaBYAHHSA, 32C00M TiarHOCTHKHU Pe3yJILTATIiB HABYAHHS Ta METOIH iX
AEeMOHCTPYBAHHSA

VY nporeci OCBOEHHSI TUCIUILIIHU 3100yBay Mae:

— BUKOHATH M'SITh OKPEMHUX 3aB/IaHb Ha JIAOOpATOPHOMY OOJaIHaHH1 3T1IHO 1HAMBIAYaJIbHOTO
rpadiky BHMKOHAHHS JaOOpaTOpHUX poOOIT; O(QOPMUTH MaNEpoBUIl aHATIITUYHUN 3BIT Yy
BIJIMIOBITHOCTI /10 IIMX 3aBAaHb Ta MPEACTAaBUTH HA PO3IJISA] BUKIAJauy, SKUHA OLIIHIOE BUKOHAHHS
KO>KHOT poOOTH Ta Ha OCHOBI YCHHX BIJNOBiJied BH3HAaua€ piBeHb PO3YMIHHS BHKOHAHOI po0oTH,
TOOTO Ti 3aXHCT;

— BUKOHaTH 6 pO3paXyHKOBUX 3aBJlaHb 3T1IHO CBOTO BapiaHTy; O(QOpPMHUTH ManepoBUit
PO3paxyHOK 3agad Ta TMPEACTAaBUTH HA PO3TJISA BHKIAAAdy, SIKUH OIIHIOE BHUKOHAHHS KOXKHOI
po0OTH Ta Ha OCHOBI YCHHUX BIJINOBIZEH BH3HAYa€ PiBEHb PO3YMiIHHS BUKOHAHOI poOOTH, TOOTO ii
3aXWCT;

— CKJIACTM €K3aM€H Yy BHIUIAJI NHCbMOBOIO IHiJICYMKOBOTO MOJAYJIBHOTO KOHTPOJIBHOTO
3axo01y, SIKUM BKIIOYae B cebe TECTOBI 3aBIaHHA 3 TEOPETUYHMX 3HAHb Ta BHPIIIEHHS TPhOX
MPAKTUYHMX 33/1a4; Ha MATOTOBKY Ha/aeTbes 80 XBUIIMH.
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7. ®opMH MOTOYHOI0 TA MiICYMKOBOI0 KOHTPOJIIO

JlocsiTHEeHHS CTy/IeHTa OLiHIOIThCA 32 100-6aIbHOI0 CHCTEMOI0 Y HIBEPCUTETY.

[TizcymKoBa OIliHKa HABYAJIHHOTO KypCy BKJIIOYAE B ceO€ OLIHKU 3 MOTOYHOTO KOHTPOJIO 1
OLIIHKU 3aKJIIOYHOTO €K3aMeHY. Y KO)KHOTO KOMIIOHEHTAa CBOSI YaCTKa B 3arajbHiil CHCTEMI OILIHOK.
VY OpoMDKHUX OIIIHKax cTyneHT Moxe HaOpatu 60 GaniB. [IuToMa Bara 3aKiIIOYHOrO ICIIUTY B
3arajpHii cucteMi omiHoK — 40 GaniB. [IpaBo 31aBaTH 3aKITFOYHUM ICTIMT JAE€THCS CTYACHTY, SIKIH 3
ypaxyBaHHSIM MaKCUMaJIbHUX 0ajliB MPOMIKHHX OLIIHOK HaOupae He meHiie 40 Oaiis. [limcymkoBa
OIlIHKa HaBYAJILHOTO KYPCY € CYMOIO MPOMDKHHUX OIIIHOK 1 OIIIHKK €K3aMEHY.

[ToTouHMit KOHTPOJIb Tepeadadae OMIHIOBAHHS TEOPETHYHOI IMIATOTOBKH 3700yBaviB BUIIOT
OCBITM 13 3a3HA4YeHOI TeMHU Ta HAOyTUX MPAKTUYHUX HABUYOK Il 4acC BUKOHAHHS 3aBJaHb
nabopaTopHHUX POOIT.

3apaxyBaHHS KPEIHUTIB HABYAIILHOTO KypPCY MOKJIMBO TiJIbKHU MICIIs TOCATHEHHS PE3yJIbTaTiB,
3arranoBanux PITH/I, mo BupaxkaeThCsi B OHIN 3 MO3UTUBHUX OLIHOK, NMEpeadadyeHnX YMHHUM
3aKOHOJABCTBOM.

@®opMH KOHTPOJIIO Pe3yJIbTATIiB HABYAJIBHOI AiSUIbHOCTI CTY/IEHTIiB TA iX OLiHIOBAHHS
Kpurepii oniHioBaHHSI BUKOHAHHSA J1a00PaTOPHUX POOIT
3100yBay Ma€ BHKOHATHU IT'STh J1a0OpaTOPHUX pOOIT 3riHO IHAMBIAYyalbHOTO Tpadiky.

Koxna nabopatopna pob6orta (JI/p) omiHtoeTbess MakcumyM y 6 OaiiB. 3aranom 3a ja0opaTopHi
poboTH MOKHA OTpUMaTH MakcuMyM 30 OatiB.

J/p Kpurepii oninioBanHs
PoboTa BuKOHaHa y BCTaHOBJICHHN TepMiH. BUKOHaHA caMOCTiitHO, YiTKO COpPMyIbOBaHi i,

3aBJIaHHS Ta TiNOTe3a JOCHTIKCHb. 3aCTOCOBYBAIMCS KOPEKTHI METOIU OOPOOKH OTPHUMAaHUX
pe3yibTaTiB. Y BUCHOBKAx IPOBEJEHA KOPEKTHA 1HTepIIpeTalis pe3yabrartiB. Hagani moBHi ycHi
BIJIMOBI/Ii HA 3aITUTaHHS (3T1IHO METOJIMYHUX BKA31BOK) CTOCOBHO TEOPETUYHHX OCHOB POOOTH.

Pobota BUKOHAHA y BCTaHOBICHHI TepMiH. BUKOHAHa caMOCTiIHHO, YiTKO COPMYIBOBaHI IIii,
3aBJIaHHS. 3aCTOCOBYBAJIMCS KOPEKTHI METOIN OOPOOKH OTPUMAaHUX Pe3yJIbTaTiB. Y BHCHOBKaxX
MpoBeJicHa KOPEKTHA 1HTeprpeTallis pe3yabTariB. HamaHi MOBHI YCHI BIAMOBIAI HAa 3alMUTaHHS
(3riZTHO METOIMYHHX BKA3iBOK) CTOCOBHO TEOPETUYHHUX OCHOB POOOTH.

Pobora BuKOHaHa y BCTaHOBJICHHH TepMiH. BUkOHaHa caMOCTiifHO. 3aCTOCOBYBAIIUCS KOPEKTHI
MeTOAH O0OpOOKHM OTpPHMaHHX Pe3yNibTaTiB. Y BHCHOBKAax MpOBEAEHA KOPEKTHA iHTEpIIpeTallis
pesynbraTiB. Hamani HemoBHI ycHI BiAMOBiAi Ha 3amuTaHHS (3TiHO METOJIUYHUX BKA3iBOK)
CTOCOBHO TEOPETUYHHUX OCHOB POOOTH.

Pobota BuKoHaHa y BcTaHOBIEHHH TepMiH. CTyJEHT BUKOHYE Tab0opaTOpHy poOOTY 3TiHO 3
3 1HCTPYKLI€I0; B LIIOMY NPaBUIIBLHO CKJIAJA€ 3BIT Ta pOOUTH BUCHOBKU. CTyJEHT BiAMOBIISETHCS
HaJaBaTH BiJIIOBI/II HA YCHI 3alIMTaHHS.

Pobota BUKOHAaHA 3 IOPYIICHHSIM BCTAHOBIIEHUX TepMiHIB. CTYIEHT BUKOHYE J1a00paToOpHy
po0OTY 3riIHO 3 IHCTPYKIII€IO; CKIAJCHUH 3BIT MICTHTh HETOYHOCT] Y BACHOBKAX Ta MMOMHJIKH.
Hanani HenoBHI yCHI BIAMOBIAI HA 3aIIUTaHHS (3r1IHO METOINYHHUX BKA31BOK) CTOCOBHO
TEOPETUYHUX OCHOB POOOTH.

Po6ota BrKoHaHa 3 TOPYIIEHHSM BCTAaHOBJICHUX TepMiHiB. CTYJIEHT BUKOHYE JJa0OpATOPHY Mij
1 KEpIBHUIITBOM BHKJIaJa4a; CKJIaCHHI 3BIT MiCTUTh HETOUHOCTI Y BUCHOBKAX Ta IOMUJIKH.
CryneHT BiIMOBIISIETHCS Ha/laBaTH BiATIOBII HA YCHI 3alUTaHHS.

0 Pobota He BuKOHYBanacs

Maxcumanvha oyinka cmyoenma 3a danuii komnonenm npoepamu 30 6anis (5 pobim no 6 bauis).
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Kpurepii oniHioBaHHSI BUKOHAHHSA PO3PAXYHKOBHX 3aBJ1aHb (eHHA (popMma)

3n00yBay JeHHOI (OpMH HaBYAaHHS Ma€ BHKOHATH WIICTh PO3PAaXyHKOBHX 3aBIaHb, IO
HApaxoBYIOTh B €001 7 3aaady, 3rifHO iHIMBIAyanbHOro Trpadiky. KoxkHa po3paxyHKOBe 3aBIaHHS
(P/3) ouintoeTbcs MakcumMyM y 5 OamiB. 3arajioMm 3a poO3paxyHKOBI 3aBJaHHS MOKHA OTPUMATH
MakcumyM 30 Gaiis.

P/3 KpuTepii oniHoBaHHA
Pobora BukoHaHa y BcTaHOBIIEHMH TepMiH. CTyAEHT CaMOCTIHHO BH3HAuYa€ THUNO 3a1adi i
5 pamioHanbHO po3B’s3ye 1. Moske po3B’si3yBatm KOMOiIHOBaHI 3amadi. 3BIT BiamoBimae

BCTAHOBJICHUM BHUMOTI'aM.

4 PobGora BukoHaHa y BcTaHOBIeHHH TepmiH. CTyIeHT pallioHATBHO pO3B’sA3ye 3amadi. Moxe
PO3B’sI3yBaTH KOMOIHOBaHI 3a/1a4i. 3BIT BiJNIOBIJa€ BCTAHOBJICHUM BHMOTaM.

PoGora BMKOHAaHA 3 TOPYIIEHHSM BCTAaHOBIEHUX TepMiHiB. CTyZEHT HABOIUTH MOTPiOHI
3 dbopmynu. Po3B’s3ye 3amauy KOPUCTYIOYHCH airoputMoM. CKIaieHHl 3BIT MICTUTh
HETOYHOCT] Y BUCHOBKaX Ta TOMHIIKU

2 Pobora BHKOHaHa 3 TOPYIIEHHAM BCTAHOBJICHHX TepMiHiB. CTYyAEHT HABOJIUTH MOTPiOHI
¢dopmynu. Po3p’s3ye 3a1ady 3 MOMHIIKaMHU.

1 CTymeHT ckiajae CKOpOYEHY YMOBY 3ajadi, poOMTh OOYMCICHHS JHIIE 3a TOTOBOIO
¢dhopmyoro.

0 CryneHT He po3B’A3ye 3a/1adi.

Maxcumanvua oyinka cmyoewma 3a Oanuil Komnonewm npocpamu 30 6anie (6 pobim no
5 6anis).

KpuTepii oniHlOBaHHS eK3aMeHY

3n100yBay Mae BIJMOBICTH Ha II'SITh TECTOBHUX 3aBJaHb 3 TEOPETHMYHHX 3HAHb 3 YITKUM
MOSICHEHHSIM Ta BHUPIMIWTUH TPU NpakTU4YHI 3amadl. KokHa BIJINOBIAb HAa TECTOBI 3aBJIaHHS
OLIIHIOETHCSI MAKCUMYM Y 2 0aiB, BUPILICHHS KOXKHOI MPakTU4HOI 3aaa4i — y 10 GaniB. 3aranom 3a
€K3aMeH MO)KHa oTpuMaTi MakcumyM 40 OaiiB.

BinnoBian Ha

. KpwuTepii oniHIOBaHHA Ha eK3aMeHi
TECTOBI NIUTAHHA

2 BinmoBinp Hagana mpaBUIIbHA 3 YiTKAM TOSCHEHHSIM.
1 BinmoBiap npaBuiibHa, ane 0e3 TOSICHEHHS.
0 Binnosins He HagaHa B3araii abo HenmpaBUIIbHA.

Maxcumanvha oyinka cmyoenma 3a 8i0onogiosv Ha ycui numanus 10 6anie (5 numars no

2 6anu).
Pimenns
NPAKTHIHON Kpurepii oniHIOBaHHS HA eK3aMeHi
3aaaui

PimeHHst mpejcraBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAalIOHKOM Ta IMOSICHEHHSMH,

10 MPaBUJILHO BUKOHAHO NEPEBECHHS OAUHMIIb po3MipHocTi B Cl, BiAMOBIAL NpaBUiIbHA,
MPaBUIHHO BUKOHAHO JIOBEACHHS PO3MIPHOCTI (Di3WYHOT BETMYMHH.
PimeHHst mpejcraBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAallOHKOM Ta IOSICHEHHSIMH,

9 MPaBUWIHHO BUKOHAHO NEpeBEeICHHS OAWHULD po3MipHOCTi B Cl, BiAmoBins npaBuibHa,

HENpaBUJIFHO BUKOHAHO JIOBEICHHS PO3MipPHOCTI (Pi3UUHOT BEIIMUHHHU.
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Pimenns
NPAKTHYHON Kpurepii oniHroBaHHA Ha eK3aMeHi
3agavi
8 Pimenns mpencraBinene y BUTIAAl (GOpMyJ, MPaBHIBHO BUKOPHCTAHUX, 3 YITKHUMHU
MaJTFOHKOM, ajie 0e3 MOsSCHEHb, BiITOBIIL IPABHIIbHA.
PimieHHs mpejacTaBieHe MOBHE, 3 HEYITKUM MAIOHKOM Ta TOSICHCHHSMH, OJMHUIIb
7 pPO3MIpHOCTI TPaBWILHO BUKOHAaHO mepeBemeHHs B Cl, BimmoBime TpaBWiIbHA, HE
BUKOHAHO JIOBEACHHS PO3MIPHOCTI (hi3WYHOI BETHYNHU.
6 PimieHHs npencTaBiIeHE IOBHE, KOPEKTHE, 3 YITKMMHU IIOSICHCHHSIMH, BIIIOBiIb
HEMpaBWIbHA Y 3B'A3KY 13 MOMIUTKaMU IPU BUKOHAHHI PO3PaxXyHKIB.
Pimennss mpexacraBieHe y BUDISLAI (OpPMYIN, NPaBWIBHO BHKOPHUCTaHUX, aine 0e3
5 MOSCHEHb, BIANOBiAb HENpPaBWIbHA Yy 3BSI3KYy 13 TNOMWIKAMH TIpM BUKOHAHHI
PO3paxyHKiB.
3 Pimenns mpencraBnene y BurisiAi Gopmys, OibII HiXK HANOJIOBUHY, HE MPAaBHUIBHO
BUKOHaHO nepeBesieHHs B Cl, BiIOBib HeNpaBHIIbHA.
5 PimenHss mpezacraBieHe HEMOBHE Y BUTIAAI (QOPMYNT 3 HEUITKHM IOSICHEHHSM,
MpaBUJIbHA BiJTIOBIb BIACYTHSL.
1 Pimenns mpencraBieHe HemoBHE, OiMbII HiXK HAIMOJOBHHY, IPAaBHIIbHA BiIIOBIIH
BIJICYTHSI.
0 Pimenns He npeacTaBieHe B3araii abo HEITOBHE, MEHIII HiJK HAIlOJIOBHUHY.
Maxcumanvra oyinka cmyoenma 3a 3a0ayi 30 banie (3 3a0aui no 10 banis).
MaxkcumaJjibHa KiJIbKicTh 0amiB
®opMa KOHTPOJIKO
Jenna popma 3aouna popma
BukoHaHHS pOo3paxyHKOBHX 3aBJaHb 6x5 = 30 6aym -
Bukonanns 1abopaTopHuX pooOiT 5x6 = 30 GauiB -
Bceboro 60 -
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8. KpuTrepii oniHloBaHHS pe3y/ibTATIiB HABYAHHS

Henna popma HaBuaHHS

3aoynHa opma HaBUaAHHS

Kinbkicts KinbkicTb
Bua pobotu Satis Buna pobotu atis
Monayas 1
T1 Po3paxyHkoBe 3aBnaHHs, 11
nabopaTopHa pobota M-1
3M1 | T2 | Po3paxyHKOBe 3aBJlaHHS 3) - -
Po3paxyHkoBe 3aBnaHHs,
T3 11
nabopaTopHa poboTa
T4 | JlJaboparopua pobota 6
TS | Po3paxyHkoBe 3aBiaHHs 5
3M2 | T6 Po3paxyHkoBe 3aBnaHHs, 11 i i
nabopaTopHa poboTa
T7 | Po3paxyHkoBe 3aB1aHHs 5
T8 | Jlaboparopua pobota 6
Hineymxosuit Ex3zamen 40 - -
KOHTPOJTh
Cyma 100 - -

9. IncTpyMeHTH, 00/1aITHAHHS Ta MPOrpaMHe 3a0e3MevYeHHs,
BHKOPHCTAHHSA AKHX Nepeadayac HABYAJIbHA JHCUMILIIHA

1. OnopHM1 KOHCTIEKT JIEKIIIH 3 TUCIMUIUIIHA B €IEKTPOHHOMY BapiaHTI.

2. MeTtoauuHi BKa31BKU Ta 3aBJIaHHS /10 BUKOHAHHS 1HJMBIyaJbHUX Ta J1a00paTOPHUX POOIT

3 TUCLUIUIIHU B €J1€KTPOHHOMY BapiaHTI.

3. JlabopaTopii 3 yuboBUM 0OJIaTHAHHSIM.

4. HaBuanbHi MOCIOHUKY JUI 1HAMBITYaIbHOI POOOTH CTYACHTIB 3 KypCy (i3UKH.

5. JlekuiitHi teMoHcTparii.

10. PexomennoBani 1kepesa ingpopmanii

OcHoBHa JiTeparypa

1. LM. Kyuepyk, L.T. I'opbauyk, ILII. Jlynuk. 3aransuuit kypc ¢izuku, 1.1, Kuis, ,,Texnika”,

2001.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. LM. Kyuepyk, LT. I'opbauyk, [LII. Jlymuk. 3aransauii kypc ¢izuku, 1.II, Kuis, ,, Texnika”,

2001.

.M. Kyuepyk, I.T. I'opbauyk, ILII. JIynuk. 3araneauii xype ¢izuku, T.111, Kuis, ,, Texnika”,
2001.

3ayek I.P., KpaBuyk [.M. Kypc ®izuku/ 3a pex. Jlonaruncekoro 1.€., JIpBiB, 2003.

bymiok, I'. ®@. Kypc ¢izuku : HaB4. mociOHUK. Y 2 kH. KH. 1. ®Di3uuHI OCHOBH MEXaHIKH.
Enextpuka 1 marnerusm / I'. ®@. bymok, B. B. JleBannoBcekuii, I'. @. IliBenb. — 2-re BUI. —
Kuis : JInbigs, 2001. — 448 c.

Anppismuk M.B.  Kypc  o¢isuku: migpyunuk s cryn  BTH3/  Angpismux M.B.,
Bepounpkuii b.1., Kopons A.M. — K.: HBL] «®nanmenko», 2008. — 530 c.

Yommam, I1. I1. ®i3uka : miapyunuk / I1. I1. Yonnan. — Kuis : Buma mk., 2004. — 567 c.

Hinyx JI.JI. Enexrpuka i mar"getusm: migpyunuk / JLJ. limyx — Tepuomine: Ilinpydynuxu i
nocionuku, 2020. — 464 c.

BonikoB O.®., JlymmieBa T.I1. Kypc ¢isuku T.I: HaBY. MOCIOHUK aJsl CTYACHTIB 1HXEHEPHO-
texHiuHUX cnenianbHocTedt BH3. — Jlonensk: JJouHTY, 2009. — 224 c.

BosikoB O.®., Jlymniea T.II. Kypc ¢i3uxu 1.II: HaB4. mOCIOHMK JIs1 CTYJEHTIB 1HXKEHEPHO-
TexHIYHuX crenianbHocTteit BH3. — Jlonensk: JouHTY, 2009. — 224 c.

VYmkan, M. B. Mexanika. MonekynsapHa ¢i3uka i TepMoanHamika : HaBd. mociOHuk / M. B.
VYukan, C. C. Koanb ; HYK im. agmipana Maxkaposa ; nix pen. O. O. MouanoBa. — Muko:nais :
HVK, 2009. - 184 c.

Tapanuyk, O. O. ®i3uyHi ocHOBM MexaHiku : merona. BkasiBku / O. O. Tapanuyk, O. O.
Mouarnos, M. B. Ymkane ; HYK im. agmipana Makaposa. — Muxkounais : HYK, 2004. — 60 c.

Kosans, H. I. Monekynsapna ¢izuka i Tepmoaunamika : 36. 3amgau / H. I. Kosans, C. C. KoBaib,
JI. I. Crparienko ; HYK im. agmipana Maxkaposa ; mig pea. O. O. MouanoBa. — Mukomnais :
HVYK, 2004. — 44 c.

MornexymsipHa ¢i3uka : METOJ. BKa3iBKU 70 Jal. pobiT 3 kypcy ¢izuxu / YIAMTY ; min pen.
0.0. Mouanosa, O. O. Tapanuyka. — Mukonais : YIMTYVY, 2001. — 52 c.

Mexanika : 30. 3aj1a4 4 1HAUBIA. pobotu 3 Kypey dhizuku / YIMTY ; mig pen. M. B. Ymkas,
0. O. Mouanosa. — Mukonais : Y/IMTYVY, 2002. — 48 c.

Mexanika - 1 : MeToa. BKa3iBKM 10 J1ab. poOiT 3 kypey ¢izuxu / YIMTY ; mix pen. O. O.
Mouanoga, O. O. Tapanuyka. — Mukonais : YIMTYVY, 2003. — 60 c.

Mexanika - 2 : MeToJ. BKa3iBKU 70 Jab. poOiT 3 kypcy ¢izuku / YAMTY ; mig pen. O. O.
Mouanoga, B. I1. Cunka. — Mukonais : YMTY, 2003. — 40 c.

Kosainp, C. C. MaruitHe nose : 30. 3a1a4 A iHAuB1I. poboTH 3 Kypey ¢izuku / C. C. KoBaib,
M. B. Vmxkan ; HYK im. anmipana Makapoga ; 3a pea. O. O. MouanoBa. — Mukonais : HYK,
2005. - 52 c.

lenkeBnu, B. M. Enextpuka : 30. 3amau sl iHAUBIA. poOOTH 3 Kypey ¢izuku / B. M.
[enkeBuu, B. II. Cunko, JI. I. Tutrouenko ; HYK im. agmipana Maxkaposa ; 3a pen. O. O.
Mouanoga, B. M. lllenkeBuua. — Mukomnais : HYK, 2006. — 48 c.

Enextpuka : meton. BkaziBku / HYK im. anmipana Makaposa ; 3a pen. O. O. Mouanosa, B. M.,
IlleaxeBuua. — Muxomais : HYK, 2007. — 40 c.

Kosaip, H. 1. Konmuanus ta xBuii : 30. 3aga4d / H. 1. Kosans, C. C. KoBans ; HYK im. agmipana
Makxkaposa ; 3a pea. O. O. Mouanosa. — Mukomnais : HYK, 2007. — 32 c.
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22.

23.
24.

25.

26.

217.

28.

Jlonomixkna

3aranpauii Kypce (izukn : 30. 3amad / 3a pen. . I1. lapkymni. — 2-re Bum., crep. —
Kwuis : Texnika, 2004. — 560 c.
JmutpieBa, B. @. ®di3uka : HaBd. nocioHuk / B. @. Imutpiea. — Kuis : Texnika, 2008. — 648 c.

Konecunuenko, E. 3. ®i3zuka (Mexanuka) : migpyunuk / E. 3. Komecnunuenko. — Opneca :
[Momurpad, 2005. — 232 c.
[TonsikoB, B. M. ®i3uka (kopoTkuii kypc) : miapyunuk. Y. 2 / B. M. IlonskoB. — Oxeca :
[Tonmurpad, 2006. — 208 c.

Pynenko, O. I'. 36ipHuK 3aBIaHbh Ta METOAUYHI PEKOMEHJAIlIl I PO3PaxyHKOBO-TpadiuHuX
po0it 3 auHamiku matepianbHOi Touku / O. I'. Pynenko, FO. I'. 3onoroii, B. O. fpormmenko ;
HVYK im. angmipana Makaposa. — Mukouais : HYK, 2009.

Bnsmeko, O. M. IloctynansHuii Ta 00epTadbHUN PyXU TBEPOTO Tija : MeTo. BKa3iBku / O. M.
Bnstepko, 1O. K. I'perros ; HYK iM. agmipana Makaposa. — Mukonais : HYK, 2009. — 28 c.

Kyckosa, H. I. Teopernuna ¢izuka : meron. BkaziBku / H. 1. Kyckosa ; HYK im. agmipana
MakapoBa. — Mukounais : HYK, 2009. — 32 c.

Indopmauniiini pecypcu B iHTepHeT

HaykoBuii xypHan «YkpaiHcbkuii ¢i3uuyHuil >xypHanm». HarioHanbHa akazemis Hayk
VYkpainu, Bigninenns  ¢isuku 1 acrponomii HAH  Vkpainu. [Pexxum  nmoctymy:
http://dspace.nbuv.gov.ua/handle/123456789/13274].

XKuxapes Bomomumup MukonaifoBuy Mexanika (KOHCHEKT Jekuii). [Pexxum nmoctymy:
https://sites.google.com/a/uzhnu.edu.ua/vladimir-zhiharev/home/pedagogicna-
dialnist/mehanika-konspekt-lekcij].

18


http://www.nbuv.gov.ua/institutions/nas/index.html
http://www.nbuv.gov.ua/institutions/nas/index.html
http://www.nas.gov.ua/OrgStructure/SFTMN/VFA/Pages/default.aspx
http://dspace.nbuv.gov.ua/handle/123456789/13274
https://sites.google.com/a/uzhnu.edu.ua/vladimir-zhiharev/home/pedagogicna-dialnist/mehanika-konspekt-lekcij
https://sites.google.com/a/uzhnu.edu.ua/vladimir-zhiharev/home/pedagogicna-dialnist/mehanika-konspekt-lekcij

