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1. OIIMC JUCHMIIJITHA

PO3HOIliJI IroauH 3a HABYAJIbHUM

HaiiMeHyBaHHSI MOKA3HUKIB IJIAHOM
Jlenna ‘ 3aouna
Jlexyir:
Kinvxicme kpeoumis: 4 22 6
Mooynie: 1 Ilpaxmuuni 3anamms:
3azanvna xinekicmo 200un: 120 24 | 6
Pik susuenns oucyuniinu 3a Ha8YaAIbHUM Jlabopamopui 3anamms.

nianom: 2-i - -

Ceminapcoki 3auammsi:

Cemecmp: 4-1i - ‘ -

Tuoicnese HasanmaoicenHs (200.): Koncynomayii:
- ayauTopHe: 3 2 \ -
- caMmocTiiHa pobora: 3 Inousioyanvhi 3anamms.

Dopma niocymKo8020 KOHMPOTIO. eK3AMEH - ‘ -

Camocmitina poboma:

Moea naguanns: yKkpaincovka 72 ‘ 108

2. META JUCIHATIIITHA

IIpeaMer BHUBYEHHS HABUYAJIBHOI JUCHUILUTIHM — (QyHIaMEHTalnbHI (i3uyH1
Teopii, 3aKOHHU, HAYKOBI MPOOJIEMH; 3MICT MaTepu 1 popmu ii pyxy, IpocTopy 1 Hacy
aK (opM ICHyBaHHA Martepii, B3a€EMO3B’SI3Ky 1 B3a€MOIIEPETBOPIOBAHOCTI BH/IIB
maTepii 1 pyxiB, €THOCTI MaTEP1aJIbHOTO CBITY.

Merorw BHUBYEHHS AMCHUIUIIHM €: 3a0e3MedYeHHs SKICHOI (PyHIaMEHTaJbHOI
MIATOTOBKM 3/100yBauiB BHILOI OCBITM JI0 BHBYEHHS (yHIAMEHTAIbHUX Ta
CrieliaJIbHUX TEXHIYHUX JTUCIMIUTIH 1 PO3BUTOK iX JIOTTYHUX 3A10HOCTEH.

IlepenymoBu i1 BUBYCHHS JUCHMIUTIHM — 0a30Bi 3HAHHA 3 JUCIUIUIIH
«JliHiliHa anrebpay, «AHaJTITUYHA TEOMETPIN».

MixkaucuuimtinapHui 38’ s13ku: «EnemeHTapHa maremartukay, «MaremMaTHdHUN
aHaniz», «Teopist WMOBIPHOCTI Ta MaTe€MaTUYHA CTaTUCTHKa», «IPAKTHKYM
PO3B’sI3aHHS OJIIMITIA]] HUX 3a7a4 3 MaTeMaTHUKN.

3. OUIKYBAHI PE3YJIbTATU HABYUAHHS
BuByeHHs HaBUaNbHO! MUCHUIUIIHU miependadae GOpMyBaHHS Ta PO3BHTOK Yy
3100yBadiB BHUIIOi OCBITH KOMIETEHTHOCTEH Ta MPOTPAMHUX PE3yJbTaTIB HAaBYaAHHS
BIJIMOBIAHO 10 OCBITHBO-TIpodeciiiHoi mporpamu «CepeHs OCBiTa: MAaTEMAaTHUKA.

Indopmaniss npo KOMNETEHTHOCTI TA BiAMOBIAHI iM MporpamMHi
pe3yJIbTaTH HABYAHHA 32 JUCHMUILIIHOIO

Mudp MMudp
KOMIIETEHTHOCTI KommnerenTHoCTi NMPOrpaMHUX
pe3yJbTaTiB

IIporpamHi pe3yabTaTn
HABYaHHA




3K 1 3HaHHS Ta  PO3YMIHHS ITPH 6. Bomnogie  meropmosoriero
npeaMeTHoi  o0nacti  Ta HayKOBOTO Mi3HAHHS Ta
po3yMiHHS  TpodeciiiHoi dbopmyBaHHS iHpopManiiHoi
JUSITBHOCTI. KapTUHH CBITY, PO3yMi€ 3aKOHH,
3K3 31aTHICTD bi(e) METOIU Ta METOIUKHU
a0CTpPaKTHOTO MUCIICHHS, npoBe/IeHHsT (yHIaMEHTAIbHUX
aHaIi3y Ta CHHTE3Y. 1 IPUKIIAIHUX JOCITIKEHb.
3K 7 31aTHICTD MPOBOJUTH
JOCITKCHHS Ha
Cy4acHOMY HayYKOBOMY
piBHI.

MaTpuisi BiiNOBITHOCTI KOMIIETEHTHOCTEH pe3yJibTaTaM HABYAHHSA 32

JTUCIHHUILIIHOIO
Mudp Pe3ynpraTty HaBYaHHS
KOMIIETE . o ABTOHOMHICTb Ta
. 3HaHHS YMIHHA KomyHnikaris . ) )
HTHOCTI BiJIITOBIJAJTbHICTh
3K 1. ITPH 6
3K 3. ITPH 6
3K 7. ITPH 6
4. TEMATUYHUH IIJIAH JUCLIUTLJITHA
KinbkicTs rogun KinbkicTh rogun
(neHHa (popMa HABYAHHA) (3aouHa popmMa HABUAHHSA)
= = = g N = |z
Ne Ha3zsu moayiB / Tem B iz ?'35 % § C%W;écc ) iz é? § E %wggw
3/m S| E|gE 2| 2|5dEE €| B8 2| 2|S5HES
s 5|EE & 2| FHB8g =| §|Eg & 2|FFee
S|l =158 8| 2|Egz¢8 E|=|s58 &| £1E8z3¢
< SE E| 8 |E |© | < SE 2| 8 |E |©
Di3uuni 0cHOBU MeXaHIKU
. | Kimemarika 8|4 4| -|-|-|6]2|1|1|-]-]-]|10
MaTepiabHOI TOUKHU
2 |Hmnavika a2 2| -|-|8|2]t|1|-|-]-]10
MaTepiaibHOT TOUKHU.
3. |Bumm cun y mexanimi. | 4 2 2 - - - 6 - - - - - - 110
4. |3akoHM 30€peKeHHS Y
MeXaHiI. PobGora.| 6 | 2 | 4 | - - -1 6 - - - -1 -1-110
IToryxHictb. EHepris.
Enexkmpuka i maznemusm
5. |EnexktpocraTuka. 4 12 |2 | - - -1 8] - - - - - | - 110
6. |Marnetusm.
EnextpomaruiTHa 4 | 22| - - - 16121 1| - - | - 1|10
THAYKIIIS.
7. |KonuBanpHuii pyx. 4 12 |2 | - - -16 121 1| - - | -1 8
8. EJ‘IGKTpOMaF.HlTHI. Al 2] . i el - i i i I N P
KOJIMBAHHS 1 XBUJI.
Onmuka
9. [ Xpumscra _ommmka.| 4 | 2 |2 [ -] -] -[6 |21 ]1]-[-]-1]10




doromeTpisi.
10. |'eomerpuyna ontuka. | 4 | 2 | 2 | - -l -6 211 - - | - 110
IIpoMi:kHMi KOHTpPOJIB| 2 | - - - 2] -14 | - - - - - -] -
IMincymkoBHii KOHTPOJIb - - - - -1 4 - - - - - |- 110
(11 ex3ameHiB)|
Pazom:| 48 |22 |24 | - | 2 | - |72 12| 6 | 6 | - - | - 1108

5. IIPOTPAMA HABYAJIbBHOI JJUCOUIIJITHA
5.1. 3micm HasuanvHOT OucuunIinu 3a memamu

Tema 1. KinemaTuka marepiajbHoi Touku. OCHOBHI MOHSTTS Ta O3HAYCHHS.
KinemaTtuka moctynoBoro pyxy. PiBHOMipHUI NpSAMOJNiHIHHUNA pyX. 3MIHHUN PyX.
CepenHs Ta MUTTEBA BUAKICTE. [IprickopenHs. PiBHO 3minHUN pyX. BinbHe maaiHHsS
Tul. Pyx Tina noropu. Kinematuka o6epranpHoro pyxy. HopmanbHe mpuckopeHHs.

Tema 2. /lunamika martepianbHoi TOUYKH. OCHOBHI 3aKOHU AuHaMiku. Cuna.
Onuuuii cumu. Ilepmmit 3akoH Hptorona. [lpuHIMIO BIHOCHOCTI B KJIACHYHIM
Mexaniul. pyruii 3akon HeroToHa B KJIacCHYHIN Ta PeNSITUBICTCHKIN MexaHini.. Maca
1 ryctuHa Tina. JluHamika o0epTaabHOTO PyXy.

Tema 3. Bugu cna y mexanini. Teptsa. Cuna teptsa. Koedimient tepra. Cunu
npyxHocTi. [Tnactuunicts. 3akoH ['yka. 3akoH BCECBITHBOTO TsDKIHHA. ['paBiTtaliiiina
ctana. Bara Tina. Bara tina o pyxaerbcs 3 npuckopeHHsaM. HeBaromicrs.

Tema 4. 3axkonu 30epe:xxenHsi y mexaniui. Pooora. Ilory:xkuicts. Enepris.
Imnynec cunu. Immynbe Tina. 3akoH 30epexxeHHs iMmyibcy. MexaHiuHa pobOota i
notyxHicTh. Enepris. Buau mexaniuHoi eHeprii Ta ix 3B's30k 3 poboToro. KiHeTnuna
enepris. [lotenmiansHa enepris. [lepeTBopeHHs eneprii. 3akoH 30€pEKEHHS €HEepTii.
3aranpHUM XapakTep 3aKOHY 30€peeHHsT EHEepTii.

Tema S. Eaexkrpocratuka. J[Ba poau elNeKTpUYHHMX 3apsiiiB. 3aKOH
30€pEKECHHS €JEKTPUYHOTO 3apsiay. B3aeMois enekTpuuHux 3apsaiB. EnextpuyHe
none. 3akoH Kynona. HampyKeHICTh €JNEKTpUYHOrO mojisi. EjiekTpocTaTuyHa
iHaykuia. Enextpuune mnone y pedoBuHi. IlpoBinnuku. [lienekrpuku. PoOota.
IToreHnmian mos.

Tema 6. Marnerusm. EjsekrpomarnitHa inaykuisi. Marnitae nose. Cumosi
JiHIT Mar”iTHOTO TMOJsA. [HAYKIS Mar"iTHOro Iojs. MarHiTHa IPOHUKIHUBICTD
cepenu. Hampyxenicth Ta iHaykiiss MmarHitHoro mons. Cumma Jlopenma. Cuiia
Awmmepa. [IpaBuno miBoi pyku. MarHiTHe Moj€ MOCTIMHUX CTpyMiB. MarHiTHHA
nmoTik. SBuie enexTpoMarHiTHO! 1HAYKIi. 3akoH Dapaness — OCHOBHUN 3aKOH
enexkTpoMarHiTHO1 1HAYKII. [IpaBuno Jlenma. ABuie camoinaykinii. [HIyKTUBHICTD.
Eneprist marnitaoro nosst. Enexrpomarnitae nose. EnexrpopymmiiiHa cuia iHIyKIIii.

Tema 7. KonmuBanbuuii pyx. OcHoBH1 noustTs. KonuBaneuuii pyx. Ilepion ta
JacTOTa KOJIMBaHb. AMIUTITYZa KONMBaHb. | 'apMOHiUHI KonuBaHHA. Da3a KOJIMBAHb.
Masthuk. llepion KoiIMBaHb MaTeMAaTUYHOTO MasTHUKA. BUIbHI Ta BUMYIICHI
KOJTMBAHHSI.

Tema 8. EaexkrTpomarniTHi koguBaHHs i xBwii. KojguBaJibHUN KOHTYD.
3aKOHOMIPHOCTI BITBHUX €JICKTPOMArHiTHUX KOJIMBaHb. 3aTyxaroul KOJWBaHHS.
OTpuMaHHs HE3aTyXarYuX €JEKTPOMArHiTHUX KOJUBaHb.




Tema 9. XBuasicta ontuka. ®otomerpisi. XBUIHOBI BIACTUBOCTI CBITJA:
iHTepdepentis, audpakmis Ta aucnepcis. [lomspuzamis cBiTia. OCHOBHI
doToMeTpUYHI BENIWYMHHM 1 3aKOHU. SICKpaBicTh jkepena cBiTiIa. OCBITICHICTb.
3akoHu ocBiTIeHOCTI. KBaHTOBI BiacTUBOCTI cBiTHa: (hoTOENEKTpUUHUN e(deKT,
CBITOBHI1 THCK.

Tema 10. I'eomerpuuna ontuka. I[IpsMomiHIifHE TOIMIUPEHHS CBITIAa B
OJTHOPIJTHOMY CEpEIOBHINI. 3aKOHM BII3€pKaJICHHS 1 3ajloMiIeHHs cBiTia. JliH3m.
ontuyHi npuiagu. CrieKTpaJbHUN aHali3.

5.2. Temamuka npakmuuHux 3aHamao.

Tema 1. KiHemartrka MaTepiajibHOI TOUKH.

Tema 2. Jlunamika MaTepiajibHOI TOUKH.

Tema 3. Buau cuit y MexaHilii.

Tewma 4. 3akonu 30epexxkeHHs y mexaniul. Pooora. [loryxHicTs. EHepris.
Tema 5. Enextpocraruka.

Tema 6. MarnetusMm. EnekTpoMartiTHa 1HIyKI1A.
Tema 7. KonuBabHUM PyX.

Tema 8. EnekTpoMarHiTHI KOJIMBAHHS 1 XBHJII.
Tema 9. XBuisicta ontuka. @oTomMeTpisl.

Tema 10. I'eomerpuyHa onTuka.

5.3. Opzanizayia camocmiiinoi pooomu cmyoenmie.

CTymeHTH MaloTh PEryJsIpHO ONpPalbOBYBaTH TEOPETHYHI  MHTaHHA,
nepeadadeHi pooouoro mporpamoro. J[Jis TOBHOTO 3aCBOEHHS MaTepially JUCHUILTIHU
HEOOXITHUM €JEMEHTOM € HMOro CaMOCTIiiHE OMaHyBaHHS CTyJE€HTaMHU, 30KpemMa, i
JI0JaTKOBUX TEOPETUYHUX MHUTAHb, IKi HE PO3TIISIAl0THCS HA JICKITIsIX.

Ilumanns ona camocmitino2o onpayo8anHsL:

1. KinemaTnka MatepiaibHOI KparKu

2. Jlunamika MatepiaabHOI KparKHu.

3.  Bwam cun y Mexasiiri

4. 3axonwu 30epexxeHHs y mexaHini. Po6ora. [loryxHicTs. EHepris.
5. Tigpocraruka Ta aepocTaTuka.

6. OCHOB MOJIEKYJIIPHO-KIHETHYHA TeOPisl Oy0BU PEUOBUHH.
7. T'a30Bi 3aKOHHU.

8. BnactuBocTi mapy Ta piauHu

9. 3akoHM TepMOAMHAMIKU

10. BHyTpilHs eHepris.

11. Enextpocrartuka.

12. TloctiitHuit cTpym

13. Maruetusm

14. EnexTpoMarsiTHa iHIYKITis.

15. CremnianbHa Teopis BiqHOoCHOCTI. KBaHTOBA OnTHKA.

16. ®i3zuka aTOMa Ta aTOMHOTO sI/Ipa.

17. Xsuiscra ontuka. @oTomeTpis

18. T'eomeTpuyHa onTHKA



19. KonuBanbHuil pyx
20. 3MmiHHUE CTpyM
21. EnexTpomartiTHi KOJMBAaHHS 1 XBUII
22. MexaHniuHi XBWIi. 3BYK
Opeanizayis camocmiinoi pobomu cmyoeHmis

Ne KinpkicTs roguH . )
Bua pobotu ®opmHu 3BITHOCTI
3/m 0.¢.H. 3.¢.H.
1. | OmnpamroBaHHs JEKIIHHOTO MaTepialy 7 2 Koncnexr nekmiin
2. | IligroToBKa 10 MPaKTUYHUX 3aHATH 17 3 Biamosiai Ha
MPAKTUYHUX 3aHATTSIX
3. | OmpairoBanHsi  TeM, BHHECEHHUX  Ha 6 36 PoGora Ha mpakTHYHUX
CaMOCTIHHY MiJITOTOBKY, B T.4. 3AHATTSX
KOHCIICKTYBaHHS 32 3aJaHUM TUIAHOM
4. | Pobora 3 [nTepHer-pecypcamu 3 3 [auBinyansHi
HaBYAJILHO-IOCIIIHI
3aBJIaHHS
5. | Hanucanus ta ohopmuenus pedepary 5 10 Pedepar
6. | IlinroroBka 10 MOIYIBHOTO (IIPOMIXKHOTO) 4 MopnynbHa KOHTPOJBHA
KOHTPOJTIO pobota
7. | Po3B’s13yBaHHs 3a7a4 10 24 I[TuceMOBI  caMOCTIiHI
poboTu
8. | IlinroroBka A0 MiJICYMKOBOTO KOHTPOJIIO 20 30
Paszom 72 108

Bkasziexu 0o camocmiiitnoi po6omu

BuBuatu kypc «3aranbHa ¢i3MKa» HNOTPIOHO CHUCTEMAaTH4HO, MPOTATOM YChOI'O CEMECTPY.
BuBYeHHS TUCHMIUIIHM B CTUCIUN TepMiH Mepeja ICIUTOM He J1a€ 3MOTH OTPUMAaTH IIMOOKI Ta
TBEpAl 3HAHHS.

3n00yBayaM OCBITH 3a04HOi (hOpPMHU HAaBUAHHS PEKOMEHJIOBAHO MPOCIYXaTH KypC JEKIiH 3
(13MKHM Ta KOPUCTYBATUCS OYHUMH KOHCYJIbTALlISIMM BUKJIA1adiB.

Brka3ziexu uj000 po3e'azyeanns 3adau

1. Ilpu odopmieHHI po3B'a3aHOI 3a/1a4yl BKa3yBaTU OCHOBHI 3aKOHHU Ta (OPMYJIH, Ha SKHX
0a3yeTbcs PO3B'A30K Ta JaBaTH MUCbMOBE OOIPYHTYBAaHHS IMX 3aKOHIB. [IoTpiOHO mosCHIOBATH
OyKkBeHI MO3HaueHHs y popmynax. Ko npu po3B's3Ky 3a/1adl BUKOPUCTOBYETbCA (popmyra, sika
OTpMMaHa JJIsi OKPEMOIro BHIAJKY, 110 HE BHUpakae Oylb-iKuil He(i3uuyHui 3akoH abo He €
BH3HAYEHHSIM Oy/1b-1K01 (P13UYHOT BETUYUHH, TO ii HEOOX1IHO OTPUMATH.

2. Hamatu pHCYHOK, SIKHH MOSICHIOE 3MICT 3aaui (y TUX BHIIAJKaX, KOJIHM L€ MOXKIIHUBO).
Buxonaru #ioro tpeba perenabHo (3a JOIOMOTO0 OMIBIS, JIIHIKKH, HUPKYIS).

3. CynpoBoKyBaTH pO3B'30K 3a/1a4 KOPOTKUMHU, aJI€ BAYEPITHUMHU MOSCHEHHIMM.

4. Bci mouyaTKOBI 3HAU€HHS BEJIMYMH B YMOBI 33/ayl MOTPIOHO MEPEBECTH Yy OAMHMII
cucremu Cl. Hanpukinan, moTpiGHO NepeBOIUTH KM/TOJ - Y M/C, TpaaycH - y paaianu, rpagycu 0C -
y rpanycu Kenbgina (K).

5. OrpumMaTtu po3B'A30K 3a7ayi y 3arajJbHOMY BUIJISAL, TOOTO BHUPA3HTH BEIUYUHY, SKY
MOTPIOHO 3HANTH, Y OYKBEHHWX TMO3HAYCHHSIX BEIMYMH, IO 3a7aHi B yMoBi 3amadi. [Ipu Takomy
croco6i po3B'sA3Ky HE IPOBOASITHCS OOUMCICHHS MPOMIKHUX BEIMYHH.

6. [linctaBuTH y mpaBy 4acTHHY OTpUMaHOi po6o4oi GpopMysu 3amMiCTh CUMBOJIIB BETUINH
MO3HAYEHHSI OJIMHUIb BUMIpPIOBaHb, IPOBECTH 3 HUMH BIAIMOBIAHI Aii 1 MEPEKOHATUCH Y TOMY, 10
pe3ynbTaT BIANOBIIAE TiH, IKY 3HAXOUMO.

7. IinctaBnatu y po6ouy (opMyiay YHCIOBI 3HAUEHHS BEUYMH MOTPIOHO, TIIBKHU SKILO
BoHH BupaxeHi y cucremi Cl. HemorpumaHHsS 1OTO TpaBuja MNPUBOIUTH JI0 HEBIPHOTO
pe3yJbTary.



8. Ilpu migcranoBui y po6ouy ¢popMyiy, a TAaKOXK MPH 3aMKUCYy BIAMOBIAL, YUCIOBI 3HAUEHHS
BEJIMYUH TOTPIOHO 3amuCcyBaTH y BUIIIAL JAOOYTKY AECATKOBOTO JpoOy 3 OJHIE€I0 3HAYYIIOIO
mudporo mepea KOMOIO Ha BIANOBIMHY CTymiHb aecatd. Hampuknax, pamgiyc 3emii 6400xm
noTpiObHo 3anucatu y Bursial 6,4 106m, a 3amicte 0,00123 notpi6no 3amucaru 1,23 10-3 1 Take
1HIIIE.

9. OuiHKUTH, JIe 11e MOKJIMBO, MPABIONOAI0HICTh YUCEIBHOT BIAMOBIL. Y sl BUMAAKIB TaKa
OLIIHKA JIOTIOMOXKE 3HAaWTH XMOHICTH OTPUMAHOTrO pe3ynbTary. Hampukian, koedilieHT KOpHCHOI
Jii TETUIOBO1 MAIIMHU HE MOKE OyTH OUIBIIMM 3a OJMHUIIIO, CICKTPUYHHHN 3aps]l HE MOXKe OyTH
MEHILIUM 32 €JIeMEHTapHUI 3apsil, MIBUIKICTh Tila HE MOXKe OyTH OiJIBIIOIO 33 HIBUJKICTH CBITIA Y
BaKyyMi 1 Take 1HIIIE.

TemaTuka iHAMBiAyaIbHUX 3aBJAHD

3 MeTor0 MOrMOJIEHHS! BUBUCHHS TUCIUILIIHU «3araibHa (i3uka» IporpaMoro
nependaueHo BUKOHAHHS 1HIWBIAyalbHUX 3aBJaHb BIAMOBIIHO O TE€M. 3aBIaHHIM
710 1HJIMB1IyaIbHOI pOOOTH € HaMCaHHS pedepary Ha oOpaHy TeMy.

Pedepar — xopoTkuii BHKIaa MUCBMOBO ab0 y ¢opmi IyOJIyHOI JOMOBIIL
BMICTY KHUTH, CTaTTi a00 JEKUIbKOX poOIT, HAYKOBOI IMpaIll, JITEpATypH 13 3arajibHOi
TeMaTuku. Pedepar — 1e camocTiiiHa HaBYAJIBbHO-AOCTIAHA poOoTa 3/100yBava, 1e
aBTOP PO3KPUBAE CYTh JOCIIKYBaHOI MPOOJIEMH, MPUBOIUTH Pi3HI TOUKH 30Dy, a
TaKOX BJIACHI MOTJISAN HA HET.

Bwmict Marepiany mae OyTd JOTIYHUM, BUKJIAJ MaTepialy HOCUTH MPOOJIEMHO-
MOIIIYKOBHI XapaKTep.

OpienToBana TemaTuka pedepariB
3aKoH 30€peKeHHs eHepril mij yac B3aeEMO/IIi MPY>KHUX TII.
PiBHOBara Tu1a Ha MOXWJIIH TUIOLIMHI.
HamniBnpoBiTHUKOBI MPUCTPOI.
[TpakTHuHEe BHKOPUCTAHHS TEPETBOPEHHS EHEPTii ENeKTPUYHOTO CTPyMy B
KOHKPETHI BUJIM €HEPTii.
BucokoremrepaTypHa HaaIpOBOIUMICTb.
["azopo3psiana mia3ma.
MarsiToriapoauHaMiuH1 TEHEPATOPH.
BuxopuctanHs TepMOEMICIOHHUX MPUCTPOIB ISl CIPSIMIICHHS, TEPETBOPCHHS
Ta MIJCWICHHS CTPYMY Ta HaIllpyTH.
9. MarsiTHe noJjie TOCTIMHUX MarHiTIB.
10.deppomMarHiTHI MaTepiaim.
11.Pe3oHaHC B akyCTHIII.
12 I1lpuHuunu pagiosioKarii.
13.CyyacHuii pajio3B’s130K.
14.5Buiie pe3oHaHCy B KOJUBAJIHbHOMY KOHTYPI.
15.BunpomiHIiOBaHHS Ta MPUUMaHHS €JIEKTPOMArHiTHUX XBUJIb.
16.I'enepatop 3MIHHOTO CTPyMY.
17.I'enepatop Tpudasznoro ctpymy. Criocobu 3’eTHaHHS 0OMOTOK reHepaTopa.
18.BTpatu mix yac pobotu Tpanchopmaropa, 3acodu ix 3MEHIIICHHS.
19.1lepenaya ta po3moia €AEKTPOEHEPTii, IUISIXU 3MEHIIEHHS TeIJIOBUX BTPaT y
APOTax EIEKTPOMEPEK.
20.ITpunnun ['totirenca. Metoau orpumManHs iHTephEpeHIlii CBiTa.
21.bynoBa i mpuHuun Aii pedppakromerpa.
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22.MeToau OTpUMAaHHS MOJISIPU30BAHOTO CBITIA.

23.PiBHsHHS cTaHy iIeaibHOro razy. [3oTepMmiuHuii mpouec. AniabaTU4HUN
npoliec.

24. Y apTpa3BykK y cBiTi TBapuH. [IpuHIunu exonokariii.

25.BonuB iH(dpa3ByKy Ha TBapuH. Bukopucranus iHppa3ByKy TBapuHaAMH.

6. ®°OPMHU ITIOTOYHOI'O TA HIICYMKOBOI'O KOHTPOJIIO

6.1. @opmu nomounozco roumpono: ycHa ab0 TUCHhMOBa NEpPEBIpPKa BUBYEHOIO
MaTepialy Ha MPaKTUYHUX 3aHATTAX, 3aXUCT 1HIUBIIyaIbHUX 3aBJaHb Ta 3aBJaHb
CaMOCTIHHOT pOOOTH.

6.2. Dopmu npomMincHO20 KOHMPOJIt0.: MOTYyJIbHAa KOHTPOJIbHA pOOOTa.

6.3. Dopmu niocymKko8020 KOHMPO.JI0: €K3aMEH.

7. 3ACOBU JIA'HOCTHUKU PE3YJIBTATIB HABYAHHSA

[ToToyHuN KOHTPOJL pEaNI3yeThCS HA MNPAKTUYHUX 3aHATTAX Y BUIIISIL
IHAUBITyaJIbHOTO Ta ()POHTAILHOIO OINWUTYBAHHSA, MMiJ 4Yac MNEPEBIPKM BHUKOHAHUX
3aBJlaHb, CAMOCTIITHOT POOOTH.

[IpoMiXKHMIT KOHTPOJBHUN peai3yeTbcd MiJ 4Yac MOAYJIbHOI KOHTPOJIBHOI
po0oTH, sika MPOBOAUTHCS B TecTOBIM (opmi. KpuTepii oiiHIOBaHHS BUCBITIIEHI Y
po3aini 8.4. Kpurepii oriHoBaHHSI MOIYJIbHOT KOHTPOJIBHOI pOOOTH.

Ipuxnao eapianmy mooyibHOI KOHMPOILHOI pobomuL.:
1. Sk HasuBaeTbcs ocoOmMBa (opma Marepii, IO 3B'SI3y€ YaCTHHKH DPEYOBHHU B €IUHI
CUCTEMHU ¥ 11O Tepeace 3 KIHIIEBOKO MIBUAKICTIO IiF0 OJTHUX YaCTMHOK Ha 1HII?
A) BHYTpIIIHIMU CUJIaMH;
b) 3oBHIHIMEU cunamu;
B) ¢iznunum nonem;
I') enexTpuyHUM moIEM.
2. Sxmo xunuMm Baroro 200 H, ynauTh Ha mianory tuck B 50 I1a, To kunmum 3aiimae mioiry:
A)dwm?;
B)0,25m°;
B)40 m°;
I)0,4m>.
3. M'su macoro 400 r 3HaxoauTheA y cTaHi crokoro. [licas ynapy 3 cusoro 2 kH, BiH HaOyBae
mBuAKocTi 1,5 m/c. Ckinbku 9acy Tpuae yaap?
A) 0,3 wmc;
b) 3 mc;
B) 30 wmc;
I75c.
4. Cwa KyJOHIBCBKOI B3a€EMO/IIT JBOX TOYKOBHX 3apsiB MpH 30UIbIIEHH] BICTaHI M)XK HUMH
B 2 pasu:
A) 30611b1IUTHCS Y 4 pasiB;
b) 3menmuThCA y 4 pasis;
B) 36inbpmmThCa y 2 pasu;
I') 3MeHmmTHCS y 2 pasu.
5. TloTeHiiiina eHepris — 1e:
A) eHepris B3aeMOIii TiJl OJJUH 3 OJTHUM;
b) enepris Taimi, mo pyxaerbcs;



B) wactrHa MexaHiIuyHOT €HepTii, SKa 3aJIeKUTh BiI MACH 1 IIBUIKOCTI TiJIa B TaHUW MOMEHT Yacy;
I') ckansipra (izuyHa BeTudrHa, 10 JOPIBHIOE MBHUAKOCTI 3A1CHEHHS pOOOTH B OJIMHHUIIIO Yacy.

Dopma ni0CymMK08020 KOHMPOIO: SK3AMEH.

[TizcymMKOBHI KOHTPOJb 3IIMCHIOETHCS B YCHIM (popmi. 3m00yBaui OCBITH TOTYIOTBHCS 10
€K3aMEHy 3a TIepPeNIIKOM OpPIEHTOBHMX NUTaHb. Ek3aMeHaminuii Oiner (opMmyeTbecs 3 JIBOX
TEOPETUYHUX NMUTAHb TA OAHOTO MPAKTHYHOTO 3aBJaHHS.

[TincymMkoBa OIliHKa BHUCTABISIETbCA 3a pe3yJbTaTaMd MOTOYHOIO, MPOMDKHOTO Ta
iJCYMKOBOT'O KOHTPOJIIO.

Ilepenik numans 0na ni020moeKu 00 eK3ameny
PiBHOMIpHMI pAMOJIHIHHKNA pyX. 3MIHHUHN PYX.
Cepenus Ta MUTTEBA IBUAKICT. [IpuckopenHs. PiBHO3MIHHMIA pyX.
Kinemaruka obepranbpHoro pyxy. HopmanabHe npUCKOpEHHS.
[Tepmuii 3akon Hetorona. [TpuHIMIT BiTHOCHOCTI B KIIACHYHIN MEXaHIII.
Hpyruii 3akon HploToHa B KJIaCHYHIH Ta peNATUBICTCHKIN MEeXaHIIl.
Maca i ryctuHa Tina. JlmHaMika 00epTaibHOTO PYXY.
Bunu cun y mexasiri.
[TnactuunicTs. 3akoH ['yka.
3aK0H BCECBITHHOTO TsDKIHHS. [ 'paBiTaliiiiHa crana.
. Bara Tina. Bara Tina mo pyxaeTscs 3 IprUCKOpeHHsIM. HeBaromicTs.
. 3aKOH 30epeKeHHS IMITYJIbCY.
. Mexaniuna po0OoTa i MOTY>XHICTb.
. Enepris. Buau mexaniuHoi eHeprii Ta iX 3B'30K 3 poOOTO0.
. [lepetBopenHs eHeprii. 3aK0oH 30€peKECHHS SHEPTIi.
.JlBa poayM eneKTpUYHMX 3apsiiB. 3aKOH 30€peXeHHs eJIEKTPUYHOro 3apsay. B3aemonis
€JIEKTPUYHUX 3apsiIiB.
16. Enextpuune none. 3akon Kynona. HanpyxeHiCTh €1€KTPUIHOTO TOJIS.
17. IlpoBigHuku. [lienekTpukH.
18. PoGota. [ToTenuian mosms.
19. MarnitHe nosne. CHIoBi JiHiT MarHiTHOTO MOJIS.
20. HanpysxeHicThb Ta iHAYKLIA MardiTHoro nojs. Cuna Jlopenna.
21. Cuna Amnepa. [IpaBuiio niBoi pyku. MartaiTHe nose NOCTiHHUX CTPYMIB.
22. 3akoH Papaziest — OCHOBHUM 3aKOH €JIEKTPOMArHITHOI 1HYKIII].
23. IIpaBuno Jlenua. SBuie caMoiHyKIii. [HIyKTHUBHICTS.
24. KonuBaneuuii pyx. llepionm Ta dyactora KonMBaHb. AMIUINTYJa KOJWBaHb. [ apMOHIYHI
KOJINBAHHS.
25. Masrtauk. [lepion KonMBaHb MaTEMaTHYHOTO MasiTHUKA.
26. EnexrpoMarHiTHi KonuBaHHA 1 XBWiIi. KonuBanbHUN KOHTYP.
27. ®oTtoMeTpisa. XBHIbOBI BIACTUBOCTI CBITIA: 1HTEpPEpEeHIIis, TUPPAKITIS Ta JUCTIEPCIs.
28. Ionspusais cBitiaa. OCHOBHI (POTOMETPUYHI BETUUUHH 1 3aKOHH.
29. SlckpasicTh gxepena cBiTiia. OCBITIEHICTh. 3aKOHU OCBITJIEHOCTI.
30. KBaHTOBI1 BNaCTUBOCTI CBIT/IA: (POTOCNEKTPUYHHUN €PEKT, CBITOBUN THCK.
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8. KPUTEPII OLIIHIOBAHHS PE3YJIbTATIB HABUAHHSA

8.1. lllkana ma kpumepii OYiHIOB8AHHS 3HAHb CINYOEHMIE.

IlepeBenenns nincymkoBoro 6aiy 3a 100-6a1bH0I0 IKAJI010 OLIHIOBAHHS B OLIHKY 32
TPAAMUIHOIO IKAJIOI0

Cyma 0aJjiB OLIIHKA 32 HAI[IOHAJIbHOI0 HIKAJIOK0
eK3aMeH
90-100 BIMIHHO




70-89 no6pe

51-69 3aJI0BIJILHO

26-50 HE3aJ0BLILHO
1-25 HE3aI0BLIBHO

8.2. Kpumepii oyinrosanus nio 4ac ayoumopHux 3aHsamo.

Kpurepii orniHtoBaHHS HaBYaJIbHUX JIOCATHEHB CTYICHTIB HA CEMIHAPCHKUX 1 J1a00paTOpHUX

3aHATTAX

Oninka

Kpurepii oniHiOBaHHSI HABYAJIbHUX JI0CATHEHb

5 0aJiB

OmiHroeTscst podOTa CTYACHTA, KU Y IOBHOMY 00Cs31 BOJIOJIi€ HAaBYAIbHUM
MaTepialioM, BUTbHO, CAMOCTIHHO Ta apryMEHTOBAHO HOTO BHKIIAIA€, TIHMOOKO
Ta BCEOIYHO PO3KPHUBAE 3MICT TCOPCTUYHMX 3alUTaHb Ta MPAKTUYHHUX 3aBJaHb,
BUKOPHUCTOBYIOUHM NPHU IILOMY OOOB’SI3KOBY Ta JIOJATKOBY JIITEPaTypy, BUILHO
MOCITYTOBYETHCS HAYKOBOIO TEPMIHOJIOTIEI0, PO3B’SI3ye METONWYHI 3amadi
CTaHIApTHUM a00 OpUTIHAIBHUM CIIOCOOOM, HAaBOJWTh AapryMCHTH Ha
I ITBEPHKCHHS BJIACHUX TYMOK, 3/IIHCHIOE aHAJTi3 Ta POOUTH BUCHOBKH.

4 0aym

OmiHrOETBCST pOOOTA CTYICHTA, SIKUM JIOCTATHHO TOBHO BOJIOJIE€ HABYAIbHUM
MaTepiasioM, OOIPYHTOBAaHO HOTO BHKJIAJa€, B OCHOBHOMY PO3KPHBAE 3MICT
TEOPETUYHMX 3alUTaHb Ta MPAKTUYHUX 3aBJlaHb, BAKOPUCTOBYIOUH MPH I[LOMY
000B’SI3KOBY JIITEPATYPY, PO3B’A3Y€E METOAMYHI 33]]a4i CTAHAAPTHUM CIIOCOO0M,
MOCIYTOBYETHCS HAYKOBOIO TEPMIHOJIOTIE0. AJie TPU BUCBITICHHI JESIKUX
MUTaHb HE BUCTAYa€ JIOCTATHLOI MIMOMHM Ta apryMEHTAaIlii, JOMYCKAIOThCS MPH
[[bOMY OKpEMi HeICTOTHI HETOYHOCTI Ta HE3HAYHI MOMIJIKH.

3 0am

OmiHroeTscst podoTa CTYICHTA, SKUH BIATBOPIOE 3HAUYHY YaCTHHY HABYAIBHOTO
MaTtepiajly, BUCBITJIIOE HOTO OCHOBHHMM 3MICT, BUSIBISIE €EMEHTapHI 3HAHHS
OKpeMHUX TOJoXKeHb. He 3maTtHuii 10 1mMOOKOro, BCEOIYHOTO aHai3y,
OOIpYHTYBaHHS Ta apryMEHTallil, He KOPUCTYEThCS HEOOX1IHOIO JIITEPaTypolo,
JIOTYCKA€ 1CTOTHI HETOYHOCTI Ta TIOMUJIKH.

2 0aJm

OmiHroeTbCst pobOTa CTyJEHTA, KU HE BOJIOJI€ HAaBYAJBHUM MaTepialoM y
JOCTaTHBOMY 00CsI31, MPOTe (PparMeHTapHO, MOBEPXOBO (O€3 aprymeHranii ta
OOIpYHTYBaHHS) BHKJIAQJa€ OKpeMi IUTaHHA HaBYAJIbHOI JUCLMIUIIHHM, HE
PO3KpPHBAE 3MICT TECOPETUIHHUX NMUTAHD | IPAKTUYHUX METOJUYHUX 3aBJIaHb.

1 6an

OriHIO€ETRCS poOOTa CTYyAEHTA, KUK HE B 3MO31 BUKJIACTH 3MICT OUIBIIOCTI
NUTaHb TEeMH Ta Kypcy, BOJIOJIl€E HaBYAJIbHUM MaTepialoM Ha piBHI
pO3IMi3HABAHHS SBUIII, JOMYCKA€ 1CTOTHI MOMUJIKH, BIIMOBIAE HA 3alUTAHHS,
1110 TOTPEOYIOTH OJTHOCIIBHOI BiJIIOBIJII.

0 6auiB

OniHI0€ThCS poOOTA CTYACHTA, IKUI HE BOJIOJII€ HABYAJIbHUM MaTepiajioM Ta He
B 3MO031 HOro BHCBITIIUTH, HE pPO3yMi€ 3MICTy TEOPETHMYHHMX IHTaHb Ta
MPAKTUYHHX 3aB/IaHb.

8.3. Kpumepii oyintosanus iHOUBi0yaIbHUX 3A80AHD.

Bun MakcuMalbpHa KiIbKICTh
6aiiB
HanucaHHs pedepaTty Ta HOro npe3eHTaris 5
pO3B’sI3yBaHHS 3a/1a4 5

OuintoBanHa [H/{3 341iCHIOETbCS 3a TaKUMHM KPUTEpISIMU: TPAaBUIBHICTh CKJIaJaHHSA Ta
oOpMIICHHSI, HASBHICTh BCIX KOMIIOHEHTIB y BCTYIIl, BIJNOBIAHICTH BHMOTaM aKaJEeMidyHOTO
nucbMa. KpurtepisMu OIiHIOBaHHS npezenmayii € TOBHOTA, TEXHIYHA SKICTh BHUCBITIIOBAHOTO
Martepiaily, piBeHb 0013HAHOCTI CTYAEHTAa B O3HauYeHii mpobieMi. BuzHayaabHUM MOKa3HUKOM IS



OILIIHIOBAaHHS BMIHHSA po38'a3yéamu 3adayi € iX CKJIQIHICTh, fKa 3aJIeKUTh BiJ: KIUIBKOCTI
MPaBUJIILHUX, MMOCTIOBHUX, JOTITYHUX KPOKIB Ta OIepalliid, 3M1HCHIOBAHUX yYHEM; parliOHAIbHOCTI
obOpanoro crmocoOy po3B'si3yBaHHS; THITY 3aBAaHHs (3 0JHOI a0 3 pi3HHX TeM (KOMOIHOBaHOTO),
THUIIOBOTO (32 aJITOPUTMOM) 200 HECTAaHAAPTHOTO).

8.4. Kpumepii oyiniosanus Mo0yaibHOI KOHMPOIbHOI pobomu.

KpuTtepisimu o1iHIOBaHHS €: MOBHOTA BIAMOBI/II, 3AaTHICTh KPUTUYHOTO aHAMTIZY
TEOPETUYHOTO Marepiany, BMIHHS HABOJAWTH AapryMEHTH Ta pOOUTH BHCHOBKH.
MakcumanbHa KiJTbKiCTh 0ajIiB 3a BIAMOBIAb HAa | TuTaHHs ckiagae 15 Gamis.

MonynpHa KOHTPOJIBHA poOoTa ckiaamgaeTbest 3 30 TECTOBHX 3amUTaHb PI3HOTO
TUIy. 3a KOXXHY NpaBWIbHY BIANOBIAL CTyAeHT oTpumye 1 O6an. OriiHOBaHHS
IPOMIDKHOTO KOHTPOJIO 3MIMCHIOEThCS 3a ImKaiow Big «0» go «10». 3aranbHa
KUIBKICTh OajiB Moxke ckiagatu 10 Oamis. Skmio crynent Hanucae MKP na 5 Ganis,
TO poOOTa BBAKAETHCS HE 3apPaXxOBaHOIO.

Ilpasunvnux ionosioeii Kinvkicmo 6anie
29-30 10
26-28 9
23-25 8
20-22 7
16-19 6
0-15 HE 3apax0BaHO

8.5. Kpumepii oyinrosanis nio uac niocymko8020 KOHMpOoJio.

PesynbpraT ex3amMeHaIiiHOTO KOHTPOJII0 BU3HAYAETHCA SIK CEPEIHBO3BAKEHUUN
Oasl cTyneHTa, siKi BiIH OTpPUMAaB 3a KOKHE 3 MUTaHb eK3ameHalliinoro Oimera. Llei
6aut 3rigHo 3 [lonoXkeHHsIM TIPO MOPSIOK OLIHIOBAHHS PIBHS HABYAIBHUX JOCATHEHb
3m00yBauiB  Bumoi  ocBitu B ymoBax €KTC  (http://idgu.edu.ua/wp-
content/uploads/2016/06/polozhennja-pro-porjadok-ocinjuvannja-rivnja-navchalnyh-
dosjahnen-zminy-12.11.pdf) nepeBoauthest 3a 100-0anbHOO MIKAIOW, a BUSHAYCHUN
MOKa3HUK MHOXHUTHCSI Ha BaroBUi koedimieHT 0,5 Ta OKPYTIIOETHCS A0 MIIUX.

9. IHCTPYMEHTMU, OBJIAIHAHHSA TA IPOI'PAMHE 3ABE3IIEYEHHSA,
BUKOPUCTAHHASA AKUX IIEPEJBAYAE€ HABYAJIBHA JUCHUILJITHA
TexHiuH1 3acO0U JIJIs1 IEMOHCTPYBaHHSI IIPEe3eHTaIlill (HOYyTOYK, TPOEKTOP).

10. PEKOMEHJ1OBAHI JIKEPEJIA IHOOPMAIIII
10.1. OcHosni 0ocepena

1. Tanymak M.O., ®empopoB O.€. Kypc ¢izuku. EnekTpoMarHeTusMm.
[Tinpyunuk 3 rpudom IODHTYHI'. [Bano-®pankiserk, IDHTYHI, 2016, 405 c.

2. TepacumoB O.l.,, AugpianoBa [.C., ®i3uka B 3amauax. [ligpydyHuk.
Onecbkuii nepkaBHUM exosioriyHuid yHiBepcuter. Opeca: Bum-o “TOC”, 2017.
564c.
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3. Hinyx JI. Mexanika : migpy4auk. TepHoniis : [linpydyHuky 1 mociOHUKH,
2016. 428 c.

4. 3arampuuit kypce Pizuku: 36ipuuk 3aga4 / LI Tapkyra, LI1. ['apbapuyk,
B.II. Kypinnuii Ta 1./ 3a 3ar. pea. LIL. Tapkymn. K.: Texnika, 2003. 560c.

5. Kapmasin B.B., Cemenennr B.B. Kypc 3aranbhoi ¢izuku. HaBuanbuuit
MOCIOHUK /71 BUIIMX HaB4YainbHUX 3akiadiB. K.: Konmgop, 2016. 786 c.

6. Kiacuuna wexanika (Kypc JIGKIIM): HaBYIbHUH TOCIOHUK IS
CTYJCHTIB BUIIUX HaBUAJIbHHUX 3aKJIadiB (PI3MKO-MAaTEMATHUYHUX CIEIiaTbHOCTEH.
Vwmans: 111 «XKoBTHiiy, 2015. 160 c.

7. Kyminenko JIb., ®emopoBa O.B. Meroawunuii TOCIOHHK 3 KypCy
«3aranbHa ¢i3uKa» (s CTYACHTIB JEHHOI Ta 3a04HOi (popM HaBYaHHs). [3main,
2005. 176c¢.

8. [Ilanexin B.II. Kypc ¢i3uku : migpyunuk. B. I1. TTanexin. X. : XHY
imeni B. H. Kapasina, 2013. 516 c.

9. @i3uka : HaBYaJIbHUN MOCIOHMK 3 pO3B’SI3yBaHHSA 3ajady 3 Kypcy
3aranpHOl ¢Q13uku / b. 1. BepOuupkuii, A. M. Kopons, C. M. KotikoBa, H. B.
Mengins. K. : IHKOC, 2016. 376 c.

10.2. Jlonomidicui Odxcepena

1.  Posudin, Yuriy Physics with fundamentals of biophysics [Electronic
resource]: approved by the Ministry of Education and Science of Ukraine as the
Textbook for the Students of Higher Educational Institutions / Y. I. Posudin ; ed. S. J.
Kays. - 4d edition. - K.: Aptmenia npinT, 2016. - 212 p.

2. baGemnxiit B. I. ®i3uka. Mexanika. EnektpoMarueTusm: HaBY, MOCIOHUK
st CI1O. TpetwsikoBa. 2-e uzf., Mcnp. 1 gom. 2017.

3. boiiko B.B., Bigpmauenko A.Il., Inpin ILIL., I'ymentok A.0., Yophiit
B.I1.,, Mamora M.B. Metoauuni BKa3iBKM J1I0 BUKOHAHHS Ja0OpaTOpHUX POOIT 3
¢13uku. Yactuna 2. K.:, Bugasunuuit ieatp HYBill Ykpainu. 2017. 72 c.

4. bopnoscbkuid, I'. A. 3aranbna ¢izuka B 2 T.: HaBy, nocionux ansa CI1O /
I'. A. bopnoscekuid, E. B. Bypcian. 2-e u3z., Ucnp. 1 nomn. 2017.

5. Tepacumos O.I., Augpianosa [.C. ®@13uka B 3amadax. Y. IV. KonuBanus
ta xBwi. Ontuka: Hasuansanii mocionuk. Oxeca: 2015. 152c.

6. JlaGoparopHuil mpakTUKyM 3 (I3UKH ISl CTYACHTIB 1HKEHEPHUX Ta
arpo010JIOTIYHUX ~ CHEIlaJTbHOCTeH  (OJHOCEMECTPOBUN  Kypc): JabopaTOpHUU
npaktukym / HamoHaneHuil yHiBepcuUTeT OiOpecypCiB 1 MPUPOJOKOPUCTYBAHHS
VYkpainu ; yknaa. B. B. boiiko [Ta in.]. - K. : BugaBanunit nearp HYbill Ykpainny,
2015.- 194 c.

7. Ilpomkin C. C. MexaHika, TepMOAMHAMIKA 1 MOJEKYJsApHa (hi3UKa.
36ipHuK 3aBaanb: HaB4, nociouuk st CIIO / C. C. Ipomkin, B. A. Jlitakis, H. B.
Himenckiit. 2-e uzz., Mcnp. 1 nom. 2017.



8. Cyxanos, I. 1. OcnoBu ontuku. Teopis 300pakeHHA: HaB4, MOCIOHUK
st CITO / 1. 1. Cyxanos. 2-e u3zn., Mcnp. 1 gom. 2017.
10.3. Inmepnem-pecypcu

1. Lab4Physics: MOO1MbHUN JOJATOK JIsl BIATBOPEHHS €KCIIEPUMEHTIB.

2. Minutephysics: Bijieockpaitou (hi3WYHUX SBHIII Ta MPOIIECIB.

3. http://hklib.npu.edu.ua — HaykoBa 010oTeka HartionansHOrO
nejaroriyHoro yHipepcutety im. MLII. Jlparomanosa.

4. http://www.mon.gov.ua — MiHICTEpCTBO OCBITH Ta HAyKH Y KpaiHH.

5. http://www.nbuv.gov.ua — HamionanpHa 6i6mioreka Ykpainu imeni B.IL
Bepnancekoro.

6. Thang010146: nemoHcTpaIlii NPUHIUIIB pOOOTH MEXaHI3MiB.

7. Machinery: rpa-rojiioBojioMKa, CHpPSAMOBaHAa HAa PO3BUTOK TEXHIYHOIO
MUCJICHHS.
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