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Onuc HaBYAJBHOI AUCIHUILIIHM (00 1000 opyrosanux snaxie)

Hucuumina ,,(pi3uka” sBise cob00l0 OJHY 3 OCHOB TEOPETHYHOI MiATOTOBKH, TOOTO (PyHAaMEHTAIbHY
0a3y, 0e3 sKOi HEMOXJIMBE BHBYCHHS JUCIUILUIIH IUKIY I1HXXKEHepHOTOo Tmpodiato. BudeHHs di3uku
3a0e3neuye MOTrauOIeHHS 3HaHb CTY/ICHTIB PO OCHOBHI BIIACTUBOCTI MaTepii, 3aCBOECHHS METOIIB OJICP KAHHS
JOCTOBIpHUX JaHUX Mpo (i3WyHI BIACTUBOCTI PEUOBHH, 3HAHHS HAWUMPOCTIIIMX METOJIB BHUMIPIOBAHHS
MEXaHIYHUX, TEPMIYHUX, ETCKTPUYHUX, MATHITHUX 1 ONTUYHUX BIACTUBOCTEH PEUOBHUH.
3aBaranHs AUcHUIUIIHM. Hanmatu cryaeHTam AOCTAaTHIO TEOPETUYHY IMATOTOBKY B 00JjacTi (i3uKH,
BJIACTUBOCTEH PEUOBMH Ta MaTepialiB, sIKa JO3BOJUTH OPIEHTYBAaTHCh Yy IOTOLI HAyKOBOi 1 TEXHIYHOI
iH(dopmarrii, BAKOPUCTOBYBaTH B po0OOTI (i3W4YHI 3aKOHH; CHOpPMYBaTH Yy CTYACHTIB HAYKOBHH CBITOIJIS,
PO3YMiHHS TpaHMIb 3aCTOCYBaHHS (Di3MUHUX TEOpid, BMIHHS OILIIHIOBATH CTYIIHb TOCTOBIPHOCTI pE3yJbTaTiB

EKCTICPUMCHTAIBHUX YW MaTEeMAaTUYHUX
XapaKTePUCTHK (PI3UYHUX TiJ.

JIOCTIIIPKEHD;

MMOYAaTKOBI HABUYKHU IIPOBEACHHSA BI/IMipI-OBaHB

I'anysb 3HaHBb, crieniaJIbHICTh, OCBITHS IPOrpamMa, OCBiTHiH cTyNiHb

l'anyss 3nans F3

OcBiTHIH CTYIIHB

baxanasp

CrerianbHICTD

F3 «Komn rtomepni naykuy

OcBiTHs Iporpama

«Komn romepni nayxuy

XapaKkTepuCTHKA HABYAJIBbHOI TUCIHILTIHU
Bug 000B’sI3K0Ba
3aranpHa KiabKiCTh TOAUH 210
Kinekicts kpenutiB ECTS 7,0
KistpKicTh 3MICTOBUX MOJTYJIIB 6

Kypcosuii mpoexT (pobota)

PopmMa KOHTPOIIIO

3aniK. eK3aMeH

IToka3HuKHN HABYAJILHOI ANCIHUILIIHA
AJIs1 ICHHOI Ta 3204HOoi (hopm 3100yTTS BHIILOI OCBITH

dopma 3100yTTsI BUIIOI OCBITH

JU1st IeHHOT popMu 3100y TTS BUIIIOT
OCBITH

(no cemecmpax)

JIeHHA 3a04Ha

Kypc (pik miArOTOBKH) 1

Cemectp 1, 2

JlexuiiiHi 3aHATTS 30 200., 30 200. 200.
Bcvo2o-60 200.

[IpakTuyuHi, ceMiHapChbKi 3aHATTS 30 200., 30 200. 200.
Bcbo2o-60 200.

JlaGoparopHi 3aHITTA - 200.

CamocriitHa po6ora 30 2o00., 60 200. 200.
Bcvozo-60 200.

KinpKkicTh THXKHEBUX ayAUTOPHUX T'OJAUH 4 200. 4 200.




1. MeTa, KOMIIETEHTHOCTi Ta MPOrPaMHi pe3yJIbTATH HABYAJbHOI IMCHMILIiHH
Metoro HaBuanbHOI TUCHUIUTIHA “@i3uKa” € TOCTIIOBHE BUBUEHHS CTYJCHTaMH OCHOBHHX
3aKOHIB 1 TMOJOXKEHb (DI3UKW JJIs MI3HAHHS 3arajiIbHUX 3aKOHOMIPHOCTEH SIBHUII MPUPOJIH;
BUKOPHUCTAHHS JIAaHUX 3aKOHIB B ONEPATUBHOMY PO3B’SI3aHHI POOJIEM; OCBITICHHS MOXKJIUBHUX
MPUKJIATHUX 3aCTOCYBaHb (PI3MYHUX METOIB 1 MPUIAAIB Y IPAKTHUHIN AISUTBHOCTI.
3aBjaHHs HABYAJIBHOI AMCHUIIIHN “@Di3uKa’ HACTYIIHI:

CTBOpEHHS y CTYACHTIB IOCTATHHO IIMPOKOI MIATOTOBKU B Traiy3i (i3UKH, BOJIOAIHHS
dbyHIaMEeHTaIbHUMHU TOHATTSAMHU Ta TEOPIIMU KJIACHUYHOI Ta cydacHoi (i3HKH, 0 3abe3mneuye
iM e(eKTUBHE OMAaHyBaHHS CHEIIATbHUX MPEIMETIB i MOJANbITy MOXKINBICTh BUKOPUCTAHHS
(b13MYHUX MPUHIIMITIB.

Y pe3yabTaTi BUBUYEHHS] HABYAJIbHOI JUCHUILTIHN «Di3MKa) CTY/IeHT IOBUHEH

3Hamu:

- OCHOBHI (D13UYHI BEJIMYMHU, OJIMHHULII iX BUMIPIOBaHb, OCHOBH TE€OPii NOXUOOK Ta
npaBuiia 00poOJIECHHS Pe3yJIbTaTiB BUMIPIOBaHb;

- ¢dyHIaMEHTaIbHI TOHATTSA W Teopli KIACMYHOI Ta CydacHOl (PI3UKH 3 TUM, 1100
e(eKTUBHO ONaHyBaTH CIICIiaJIbHI HABYAJIbHI JUCHMUILIIHA Ta BUKOPUCTATH 3HAHHS (DI3UUHUX
3aKOHOMIpHOCTEH y MaifOyTHi! poOoTi;

- METOJM PO3B'S3yBaHHS NPaKTUYHUX (PI3MUHMX 3a]a4 Ta IpoOIIeM;

- IPUHLIMIU J11 IpUiIaiiB, B TOMY YHCII €JIEKTPOHHO-00UYHCIIIOBAIILHOI anapaTypH;

emimu:

- IPOBO/IUTH MAaTEMATHYHY 1 CTATUCTUYHY OOPOOKY pe3yJIbTaTiB BUMIPIOBAHb;

- KOPUCTYIOUYHUCH (P13MYHUMH MOJ0KEHHAMHU, 3aKOHAMU 1 TEOPISIMH, 3aCTOCOBYBATH
HaOyTi TEOPETUYHI Ta MPAKTUYHI 3HAHHS BHACIIIIOK BUBUCHHS CHELIAIbBHUX JUCIMUILIIH B
MaiiOyTHIM poOOTi 13 CHeliaTbHOCTI;

- MOSICHIOBATU (P13MYHI MPOLECH Ta SIBULIA, SKI B1IOYBAIOTHCS MiJ Yac poOOTHU PI3HOTO
POy MEXaHI3MiB, 1110 BUKOPUCTOBYIOTHCS B TPAKTUYHIN A1SIBHOCTI,

- 3aCTOCOBYBATH Cy4acHi (Pi3MYHI METO/M 1 MPUIAAN HA MPAKTHIII.

Habymmsa komnemenmuocmei:

3MIMCHIOETHCS BIAMOBIIHO 10 CTaHIapTy BUIIOI OCBITH 3aTBeppkeHoro Hakazom MOH
VYkpainu Big 10.07.2019 p. Ne962.

iHTerpaiabHa koMmneTeHTHICTh (IK):

31aTHICTh PO3B’SAI3yBATH CIELIATI30BaHl 3a/layl Ta BUPINIYBAaTH MPAKTUYHI MPOOJIEMU
i 4Yac MNpoQeciiHol MIsUIBHOCTI y Taly3l eJIeKTPOSCHEPTreTHKH, EJIEKTPOTEXHIKA Ta
€JIEKTPOMEXaHIKM a00 y Mpolecl HaBYaHHs, 10 nepeadavae 3acCTOCYBaHHS TEOPiil Ta METO/IB
CIEKTPOTEXHIKM W  E€JIEKTPOMEXaHIKM 1  XapaKTepU3YIOThCS ~ KOMIUIEKCHICTIO  Ta
HEBHU3HAYCHICTIO YMOB.

e 3aranbHi KomrereHTHoCTI (3K):
3K1. 3gaTHIiCTh A0 aOCTPAKTHOTO MHUCJICHHSI, aHAITI3y Ta CUHTE3Y.

3K2. 3gaTHICTh 3aCTOCOBYBATH 3HAHHA Y TPAKTUYHHUX CUTYaIlisIX, HACAMIIepe/,
OB’ SI3aHUX 3 IPUPOJOOXOPOHHOIO TATY33I0.

3K4. 31aTHICTh CIIUJIKYBATHUCS JIEPKABHOIO MOBOIO SIK YCHO, TaK 1 MUCHMOBO.
3K6. 31aTHICTh BUNTHUCS i OBOJIOAIBATH CYYaCHUMU 3HAHHSIMU.

3K7. 3natHiCTh 10 MOIIyKy, 00poOIeHHs Ta aHali3y iHGOopMaIlii 3 pi3HUX JKEPE.



3KS8. 3naTHIiCTh TEHEpYBATH HOBI 17€1 (KPEaTHUBHICTB).

3K9. 3naTHIiCTh IpamroBaTi B KOMaHII.

3K10. 3gaTtHicTh OyTH KPUTHUHUM 1 CAMOKPUTHYHUM.

3K11. 3gatHicTh mpuiiMaTy OOTPYHTOBAHI PILLICHHS.

3K12. 3gaTHicTh OIliHIOBAaTH Ta 3a0e3MeuyBaTH SIKICTh BUKOHYBAaHHUX POOIT

Ilpocpammni Pe3ybmamu Hasuanns (I1PH).

3HaTH OCHOBU TGOpll CJ'IGKTpOMaFHlTHOFO IIoJs1, MCTOAU PO3PAXYHKY eJIeKTpI/I‘-IHI/IX KT Ta

YMITH BUKOPUCTOBYBATH iX JIJISl BUPILICHHS MPAKTUYHUX MPOoOsieM y mpodeciitHiil TisIbHOCTI.

2. Ilporpama Ta CTPYKTYpa HABYAJIbHOI JUCHMILIIHU

1 cemecTp

KinpkicTs rogun

Ha3Bu 3micTOBHX MOIYIIB 1 JeHHa Gopma 3aouyna dhopma
TeM yCbOr y TOMY YHCIi yCbOIO TOMY YHCIi
0 JeK | mp | a1 | IHIT | c.p. n| o | nab | iHg | c.p.
1 2 3 4 |56 7 8 9110 11 | 12 13
Monyib 1. MEXAHIKA

Tema 1. Beryn. Kinemartuka 8 4 2 2
Ta IUHAMIKa
MOCTYNAJIBHOTO PYXY
Tewma 2. KinemaTtuka ta 8 2 4 2
TUHaMika 00epTaTbHOTO
pyxy
Tema 3. Kinematuka ta 6 2 2 2
TUHAMIKA KOJIUBAJILHOI'O
pyxy
Tema 4.Cunn 8 2 2 4
Pazom 3a Mmoxynem 1 30 10 | 10 10

Monyis 2. MOJIEKYJIIPHA

DI3BUKA TA TEPMOJHHAMIKA

Tema 1. MonekynspHo- 10 4 4 2
KIHETUYHA Teopis
1IeaJbHUX ra3is
Tema 2. SIBumia nepesocy 8 2 2 4
Tema 3. OcHoBHU 12 4 4 4
TEPMOJIMHAMIKH
Pazom 3a mojrysiem 2 30 10 | 10 10
monyib 3. EJIEKTPUKA

Tema 1. EnextpocraTnune 14 4 4 6
I10JIe Ta HOT0
XapaKTEPUCTHKH
Tema 2. 3akoHu 16 6 6 4
MOCTIHHOTO CTPyMY
Pazom 3a Mmosyiiem 3 30 10 | 10 10

Ycworo roaus 3a 1 90 30 | 30 - | 30

CMECTp
M1+ M2+M 3)




2 cemecTp

Kinexicte rogua
Ha3Bu 3MicTOBUX MOJTYIIB neHHa gopma 3aouna popma
1 Tem yChOTO y TOMY 9HCJI YChOTO TOMY YHCII
Jek | mp | mab | iwxg | c.p. a| o | nab | iHg | c.p.
1 2 3 4 5 6 7 8 9110 11 | 12 13
monyib 4. EJEKTPOMATHETH3M
Tema 1. MarniTHe mose 14 4 4 6
Tewma 2. EnextpomarnitHa 12 4 2 6
THIYKITiS
Tewma 3. EnexrpomaraiTHi 14 2 4 8
KOJIMBAHHS 1 XBHJII
Pazom 3a Mmogynem 4 40 10 | 10 20
monayib 5. OIITHKA
Tewma 1. ['eomeTpuuna 12 2 2 8
OITHKA
Tewma 2. XBuiipoBa 14 4 4 6
OITHKA
Tewma 3. KBanToBa ontuka 14 4 4 6
Pa3om 3a Mmogynem 5 40 10 | 10 20
vonyib 6. EJEMEHTH ®I3UKH ATOMA TA AJ[PA

Tema 1. XBUIboBi 8 2 2 6
BJIACTUBOCTI YaCTHHOK
Tema 2. ATom 14 4 4 6
Tema 3. CtpykTypa 16 4 4 8
aTOMHOTO siipa
Pazom 3a MogysneM 6 40 10 | 10 20

Ycroro roauH 3a 2 120 30 | 30 60

CMeCTp
(M4+M 5+M 6)
210 60 | 60 - - 60
Yceboro ronvs
3. Temu Jekuii
1 cemecTp-30 roguH JeKkuiiiHNX

No Kinbk
3/m Ha3Ba Temu ICTh

TOJNH

moayas 1. MEXAHIKA

1 Beryn 2

[TIpenmer ¢isuku. Marepia 1 pyx. Popmu pyxy wmarepii. Metoau ¢i3udHHX
nociipkeHb. Di3uka Ta 1HIN Haykd. 3B'S30K (I3UKM 1 TEXHIKW, iX B3a€MHUN BIUIMB.
BaxuuBicte  BHBUEHHS (i3MKM A MalOyTHIX ¢axiBLHiB y Taldy3l €HEepreTuKu
arpoOnpPOMHCIIOBOTO BHUPOOHUIITBA. MaTemMaTH4YHHI amapaT, sSK 3acid JOCTiDKeHHS Ta
BIIKpUTTS (hi3MYHUX SIBHIIL.

2 Tema 1. 2
1.1. KinemaTuka Ta IMHaMiKa MOCTyHaIbHOTO PyXy

[Tapamerpun  pyxy  (pamiyc-BeKTOp,  TEpEeMIIEHHS,  IIBUIKICTb,  NPUCKOPEHHS).

[psimoniniiHUi 1 KpuBodiHiMHUNA pyX. Tpaekropis. KiHemaTnka HOCTYNAIbHOTO PYXY.




JluHamika nocrynansHoOro pyxy. Cuia, maca. 3akoH 30epeeHHs KiIbKOcTi pyxy. Pobota,
€HEPTisl, MOTYXHICTh. 3aKOH 30€peKeHHs EHEepTii.

Tema 2.
1.2. KinemaTuka Ta 1uHamika 00epTaJbHOTrO pyXy
[Mapamerpu pyxy. Kinematmka oOepraipHOro pyxy. MomeHT cwid. MOMEHT iHepii.
MowmeHT iHepuii MaTepiasbHOi TOUkH Ta TBepaoro Tina. Teopema IlrteitnHepa. MomeHT
1HepIii 1rucKa, IMTHAPA, CTEPXKHS BIIHOCHO Pi3HUX oceil. PoboTa, eHepris, MOTYKHICTh NpH
obepTanpbHOMY pyci. 3aKOH 30epeKeHHS MOMEHTY KIJIBKOCTI PyXY.

Tema 3.
1.3. KinemaTuka Ta 1uHaMika KOJMBAJIBLHOTO PyXy

Masrtuauku. /udepeHnianbHi Ta KiHEeMaTU4HI PIBHSHHS KoJiMBaHb. [lapamMeTpu KoJMBaHb.
BinpHi xonuBanHA. IIBUAKICT, IPUCKOPEHHS Ta €HEPTis KONMBAIBHOTO pyxy.CKiamaHHs
KOJMBaHb. 3aracarodi KoyivBaHHA. [[udepeHiianbHe Ta KiHEMaTHYHE PIBHSHHS KOJUBAaHb.
[Tapamerpu xonmuBaHb. [lexpemeHt 3aracannHsa. KoedimienT 3aracanns. Yac pemakcarii.
Anepioguuni konuBaHHS. Bumymieni konuBanHs. [lapamerpu konuBanb. Pe3onanc.
ABTOKOJNMBAaHHA. XBWII, MeXaHi3M ix yrTBopeHHS. PiBHsHHA xBwmi. JlOBXHHAa XBHWIIL.
XBUITHOBUI BeKTOp. AKycTWYHI XBuii, iX xapakrtepuctuku. Edexr Jlomnepa. 3Byk, ioro
XapaKTePUCTHUKH.

Tema 4.
1.4. Cin
KoncepBaruBai cuctemu. Cuia TsDKIHHS. 3aKOH BCECBITHBOTO TsDKiHHS. [IprcKOpeHHs
BUTbHOTO mafiHHA. Pobora cunu TsokiaHsS. Kocmiuni mBuakocti. Cuin mpyXKHOCTI. 3aKoH
I'yka B nBox ¢opmax 3anucy. Moayns FOunra. [ledopmarii peansaux tin.Cuna tepts. Buau
tepts. KoedimieHT TepTs. 3anexHiCTh CUIM TEPTS BiJl IIBUAKOCTI PyXy Ta 1HIIUX (aKTOPIB.
BuyTtpimnHe Tepts. 3akoH HproTOHA /U1 BHYTPILIHBOTO TEPTSL.

moayJib 2. MOJIEKYJISAPHA ®I3UKA TA TEPMOANMHAMIKA

Tema 1.
2.1. MonekynsipHO-KIHETUYHA TEOpis 17]ealIbHUX ra3iB
OcHOBHE DIBHSHHS MOJIEKYJISIpPHO-KIHETHUHOI Teopii iaeanbHUX Tras3iB. MoOJeKyIsipHO-
KIHEeTUYHa 1HTepnperauis TemnepaTypu. CepedHs KiHETHMYHA EHEPTis MOJIEKYJIH. 3aKOH
PIBHOMIPHOT'O PO3MO/IUTY €HEprii 3a CTYNEHsMH BUIBHOCTI.

3akoH MakcBena mpo po3moIia MOJeKy I razy 3a mBuakocTsMu. Jocnia [llrepuna. Po3mosmin
bosbiiMana. bapomerpuuna gopmya.

2.2. SIBuiia nepeHocy
CepennHe 9ncio 31TKHEHB 1 CEPETHS TOBXKUHA BUTHHOTO MPOOITy MOJIEKYI.
I'panient ¢iznunoi Bennuunu. [udysis, 3akon Pika. BayTpimHe TepTs, 3akoH HproToHa.
TennonposigHicTh. 3akoH Dyp'e. 3araipbHa XapaKTepUCTHKA SIBUIT IEPEHOCY.

Tema 3.
2.3. OCHOBU TEPMOJIUHAMIKHI
PoGota razy mpu 3MiHi 00’ eMy. BHYTpilHsS eHepris TepMOAUMHAMIYHOI cucTeMmHu. [lepmmit
3aKOH T€PMOJMHAMIKH, HOr0 3aCTOCYBaHHS JI0 PI3HUX 130MPOLIECIB Y ra3zax.
TennoemuocTi ineansHoro razy Cp i Cv. Pobota rasy B pi3HHX i30mporecax. AniabaTnaHuit
nporiec. PiBHsHHS [lyacoHa.

10

Hanpasnenicte mnpoueciB npupoau. Jpyruili 3akoH TEepMOAMHAMIKM. 3BOPOTHIH 1
He3BopoTHiK mpouecu. [{ukn Kapuo. KKJI nuxny Kapro. ®i3udyna npuynHa HE3BOPOTHOCTI
nporeciB npupou. Entponis Ta ii dizuunmii 3mict. [IpHHIKI 3pOCTaHHS SHTPOITIi.

moayJb 3. EJ]JEKTPUKA

11

Tema 1.
3.1. ExextpocratryHe noJie Ta Horo XapakTepUCTUKHU




3akon Kynona. Enextpuune none. HanpyxeHicTs enekTpuyHoro noisi. HampyxeHicTs mosus
TOYKOBOTO 3apsiay. [IpuHnmm cynepro3uiii enexkTpudyHux mojiB. ['padiune 300pakeHHs
enekTpuyHoro noisi. Pobora B enexkrpocratnunoMy modi. IloTeHmian, pi3HUIs MOTEHITiaiB.

12 | EnektpoeMHicTh mpoBimHuKa. KoHaeHcaTopu. €MHICTh IUIOCKOTO, IHJIIHAPUYIHOTO, 2
chepuuHoro koHaeHcatopiB. EnekTpoemHicTh 3emiti. €MHICTh CHCTEMH KOHIACHCATOPIB.
Enepris cucrtemu enexkTpudHUX 3apsiaiB. EHepris 3apsypkeHoro npoBigHuka. EHepris, sika
HAaKOMUYEHA y KOHJIEHCATOPi, i1 00'eMHa TyCTHHA.

13 Tewma 2. 2

3.2. 3aKOHM MOCTIHHOTO CTPYyMY
Enextpuunuii ctpyM ta ioro xapaktepuctuku. Cuna ta ryctuna crpymy. E.P.C. [Ixxepena
crpymy. [lafiHHs HanpyTH Ta eneKTpopyIliifHa cuia.
3akonu OMa. EnekTponpoBiqHICTh, eneKTpuaHmid onip. 3akoH [[xoymnsa-JleHa.

14 | 3akonu Kipxroda. Buxopucranus 3akoniB Kipxroda mis po3paxyHKy eIEKTPHYHUX 2
kisn.3akonu Oma Ta [[xoyns-Jlenna y nudepeniianbhii Gpopmi.

15 | Enextpuunwuii cTpyM B enekrpoditax. 3akonu Dapazes. Po3psau B razax. CTpyM y BakyyMmi. 2
JlammoBi fion Ta TPioz.

3a 1 cemecTp - 30 roauH JeKUiliHUX
2 cemecTp-30 roauH JeKmiiHUX

Ne Kinbk

3/m HasBa Temun icTh
TOJIMH
Moayab 4. EIEKTPOMATI'HETU3M

1 Tema 1. 2
4.1. MarniTHe none
MarepiaJibHICTh Mar"iTHOro moisi. Jlis MarHiTHOrO MOJs Ha MPOBIJHMK 13 CTPYMOM. 3aKOH
Awmnepa. MarsiTHa iHAyKiisi. Mar"iTHi cusoBi JiiHIi.

2 | 3akon bio — CaBapa - Jlamyaca Ta foro 3acTocyBaHHS JI0 pO3paxyHKY MarHiTHUX IIOJIiB 2
MPSIMOJIIHIHOTO Ta KIJbIIEBOro cTpyMiB. HampykeHicTb Mar"iTHoro nois.Pyx 3apsipkeHux
YaCTUHOK y MarHiTHomy noui. Cuna Jlopenna. Edext Xoina.

3 Tema 2. 2
4.2. EnexTpoMartiTHa iHIyKIlis
Camoinnykiisi Ta B3aeMOIHIyKIisl. OCHOBHHI 3aKOH EJIEKTPOMArHITHOI 1HAYKIli. 3aKoH
®apanes, npaBuio Jlenma. ExekTpoHHnit MexaHi3M eNeKTpOMarHiTHOI iHAyKii. MartiTHuit
noTiK. IHayKTUBHICT. EHEprisi MarHiTHOro noJsi, 06'eMHa I'yCTHHA €HEprii.

4 Tema 3. 2
4.3. EnexTpoMarHiTHi KOJMBaHHS 1 XBUITI
KonuBanHs B enekTpuyHOMY KOHTYpi. [ludepenmiaibHe Ta KiHEMaTHMYHE pIBHSIHHSA
KonmuBaHb. [lapamerpu konuBaHb. BinbHI KonmBaHHS. JlomaBaHHS KONMBaHb. 3aracarodi
KOJIMBaHHS. 3MylleHl KonuBaHHS. Pe3oHaHc. ABTOKONMBaHHA. Binkputuil enexTpuyHHUN
KOHTYyp. BiOparop. PiBHsHHa MakcBemia. IHTerpansHi Ta audepeHuiaibHi GopMu 3ammcy
piBHsIHB MakcBea.

5 | EnektpomarHiTHi XBWII, IX XapakTepUCTHKHU. JloBkMHAa XBuWil. 3ajmomiieHHS. Bekrtop 2
[oiinTinra.llpunnun Iroiirenca. Bropunni XxBuii. DpoHTanbHI MOBEpXHI Ta MPOMEHI.
[ITkana eseKTpOMarHiTHUX XBUJb. JKepesa elneKTpOMarHiTHUX XBWJIb. Buaume cBiTIo.

moayJb 5. OIITUKA
6 Tema 1. 2

5.1. 'eomeTpuyHa onTuka
3akoHu BiAOWMBaHHS Ta 3aiomiieHHS cBitna. [loBHe BHyTpimHe BinOuBaHHs. [losicHeHHS
3aKOHIB T€OMETPHUYHOI ONTUKH 32 IOIIOMOTo0 NpUHLMIY [ tolirexca.

Tewma 2.




5.2. XBunIb0Ba ONTHKA

Iarepdepenmiss  xBunb. [HTEepdepenmis cBitna, i1 ocobauBocTi. MeTton oaepKaHHA
KOT€pPEHTHUX JKepen cBiTia. Intepdepenuiiini cxemu. IHTepdepeniis B TOHKUX IITiBKaX.
3acTocyBaHHS sSBUINA iHTEphEPEHITiT CBITIA.

7 | Hudpaxiis XBUib, ii HOSCHEHHA 3a JonoMororo npuHuuny [roiirenca. [Ipunnun [olirenca
- ®penens. Jludpakiiis Big TOYKOBOTO JHKepesia Ta B mapaleabHuX npoMeHsx. Judpakiiis Ha
OTBOPI, TUCKY, minuHI. Jludpakiiiina pemritka (rpaTka), ii 3acTocyBaHHS.

8 | Ilonspuzamis ceiTia. [loasiline mpomene3asomiieHHs. 3akoH Mamoca. [lonspusaris mpu
BiIOMBaHHI Ta 3QJIOMJICHHI CBITJIa Ha TPaHUIl ABOX AienekTpukiB. [Ipusma Hikoss. ltygna
anizorpomis, edpexkr Keppa. SIBumie oOepTaHHs IUIOMIMHM KOJWBaHb. Jlucmepcis cBiTia.
Hopmanena Ta aHopmanbsHa aucrepcis. Ilormunanns cBitia. 3akoH byrepa - Jlambepra.
KoedirienT nornmuHaHHsI.

9 Tema 3.

5.3. KBaHntoBa ontuka

Oco0MMBOCTI TEIUIOBOTO BHUIPOMIHIOBaHHS. Mozens aOCONIOTHO YOPHOTO Tijna. 3aKoH
Kipxroda. Posmoxin eneprii B cmekTpi aOcomtoTHO dYopHoro Tina. 3akonu Credana-
Bbonbimana i Bina. I'imote3a [nanka. KBantu. Ontudna mipoMerpisi.

10 | 3akonu 30BHImHBbOTO (oToedexty. PiBHsuHs Eiinmreiitna mist doroedekty. IloscHeHHs
3aKOHIB (OTOE(EeKTy 3a JONOMOTO KBAaHTOBUX YSBIEHb IPO CBITIO. 3acTOCYBaHHS
doroedekry. [ocmimu JlebeneBa. Tuck cBitia. KBaHTOBe NOSICHEHHS THCKY CBITJja.
KopiycKysipHO-XBHJIBOBHIA Ayalli3M.

moayb 6. EJEMEHTHU ®I3UKU ATOMA TA SAIPA
11 Tema 1.
6.1. XBHJIbOBI BJIaCTUBOCTI YaCTUHOK
I'imote3a ne bpoiina. dudpaxiis enekrponis, gocaign Jlesicona i J[epmepa. XBUIbOBI
BJIACTUBOCTI €JIEKTPOHA, iX 3aCTOCYBaHHsI. XBUJIbOBI BIIACTUBOCTI YACTUHOK.
12 | Tema 2.
6.2. ATom
JIiHifyacTi CHEKTPH SIK KJIIOY JJIs po3ragyBaHHs Oy/IOBH aToMa. 3aKOHOMIPHOCTI B CHEKTpi
aTromMapHoro BojHIO. [lmaHeTapHa MOJIeNIb aToMa.

13 | [locrynatu bopa. Paniycu cramionapHux opOit. EHepreTnyHMii cHekTp aroma BOJIHIO.
IIpupona crnekrpanbHuX JdiHIN. bararoenexkrponHi atomu. ['onoBHe, opOiTajbHE 1 MarHiTHE
kBaHTOB1 yucna. CmiH enektpoHa. CniHoBe kBaHTOBe uucio. [Tpunnun Ilayni 1 posmoain
€JIEKTPOHIB 3a CTallloHapHUMHU cTaHaMH. CIeKTpU aTOMIB 1 MOJIEKYJI.

14 | Tema 3.

6.3. CTpyKTypa aTOMHOTO s/1pa

Posmipu Ta ckman sgep. Hykmonu. 3apsimoBe Ta mMacoBe uucna. [3oromu. Bsaemonis
HyKJIoHIB. EHepris 3B's3ky. [ledext macu. 3akOH pagioakKTHUBHOTO po3nagy. AKTHUBHICTb,
cTaja po3najy, nepioj HaliBpO3May.

15 | llItyyna pamioakTuBHICTH. [lofin BakKUX snep, KoedillieHT PO3MHOXKEHHS HEHTPOHIB.

Jlanmrorosa peakuis. Kputnuna maca. Po3paxyHOK BeTUYMHU €HEprii, 0 BUAUISETHCS TPU
noaut anapa. I[3oromm, ix BukopucraHHs. Peakiii tepmosinepHoro cuHTe3y. EmemenTaphi
yacTUHKH. KBapku.

3a 2 cemecTp - 30 roauH JieKIiHHUX

3a 2 cemecTp — 30 roauH jgekuiinux. Beboro —30+30=60 rogun JekuiiHuX.




4. Temu 1abopaTopHHMX (IPAKTHYHUX, CEMIHAPCbKHUX) 3aHATH

No Haspa temu KinpkicTb
3/m TOJIUH
1 cemecTp
1 Beryn 1o maboparopuoro npaktukymy. Teopis moxuOoxk. 2
2 BuwmiproBanbai npuiaau. KP o Teopii moxu6oxk. 2
3,4 BukonanHs po0iT modpuraaHo 3riiHo rpadiky 1o 2 TOJI.
5 3naga pobit. KorrponsHa pobota M 1 2
6-8 BukonanHs po0iT moOpuraaHo 3riIHO Tpadiky 1o 2 TOJI.
9 3naga pobit. KonrposbHa pobora M 2 2
10 Beryn o maboparopHoro npakTukymy. EnekTpo-BuMiproBasIbHI MpHUIIaIH 2
11 Bukonansst pobit moOpuraHo 3rigHo rpadiky 110 2 ro.
12 BukonanHs po0iT moOpuraaHo 3riJIHO Tpadiky 2
13 BukonanHs poOiT moOpuraaHo 3riJIHO Tpadiky 1o 2 TOJI.
14,15 3naga pobit. KorrponbHa pobota M 3 2
JlabopaTopHuux pooit — 30 roaguun 30
2 cemecTp
1-4 BukonanHs po0iT mobpuraaHo 3riiHoO rpadiky 1o 2 TOJI.
5 3naga pobit. KonrposibHa pobota M 4
6-9 Bukonansst po0bit moOpuraHo 3rigHo rpadiky 110 2 rof.
10 3nava poOit. KonrponbHa pobora M 5 2
11- Buxonanss po06it moOpuraaHo 3rigHo rpadiky 1o 2 rop.
14
15 3naya poOit. KonTpossHa podora M 6 2
JlabopaTopuux podit — 30 ronun 30
3a 1 Ta2 cemectp — 60 rogun 1adopaToOpHUX

TEMATUKA JIABOPATOPHUX 3AHATH
MOJVJII:
1. Mexanika
2. MonekynspHa (i3uka Ta TepMOJUHAMIKA
3. Enextpuka
4. EnexTpoMarueTusm
5. Ontuka
6. EnemenTtu ¢izuku aToma Ta sipa

OpieHTOBHMI nepeJTik J1a0opaTOpHUX PoOOdiT

I cemecTp

Moayas 1. Mexanika

1.1 BusHaueHHs MPUCKOPEHHS BUIBHOTO MA/IiHHS 32 TOTIOMOTOI0 MATEMaTHYHOTO MAasITHUKA.

1.2 BuBuyeHHs 3aKOHIB 00€pTaIbHOTO PyXY 3a J0MOMOroro MastHuka ObepOexka.

1.3 Bu3zHaueHHsI MOMEHTY 1HEpIIii TiJIa METOJIOM KPYTHJIBHUX KOJIMBaHb.

1.4 TlepeBipka OCHOBHOTO PIBHSIHHS TMHAMIKH 00€pTaIbHOIO pyXy 3a JOMOMOTOI0 MasiTHUKAa MakcBea.

1.6. Busnauenns moay:s FOHra.

1.10. BusHaueHHs1 IPUCKOPEHHS BUTBHOTO TA/IIHHS 32 JOTIOMOTOI0 00OPOTHOTO MasiTHUKA
1.11. Bu3zHaueHHs MPUCKOPEHHS BUTLHOTO MAIHHS 3 KPUBOI 3aJI€KHOCTI MEeP10ay KOJIUBaHb (PI3UYHOTO
MasiTHUKA BiJl TIOJIO’KEHHS TOYKH MiABICY.

Mopnyasb 2. OcHOBH MOJIEKYJISIPHOI (PI3UKH i TEePMOAUHAMIKH.

2.1. BusnauenHs koedimieHTy JiHIHHOTO PO3IIMPEHHS TBEPIUX TiJ.



2.2. Busnauenns BigHomieHHs nmuromux terioemuocteir Cp/Cyv meTonom Kiiemana-Jle3opma.
2.3. Busnauenns koedimieHTy BHYTPIITHBOTO TepTs 32 CTOKCOM.
2.4. BusHaueHHs KOe]ili€eHTY TETIONPOBITHOCTI TBEPAUX Ti.

2.5. Bu3HnaueHHs 3MiHU €HTPOIIIi IPH TUTABJICHHI OJIOBA.
Mopnyas 3. EnexkTpuka

3.1. JlocaimKkeHHs eeKTPOCTATUIHOTO TOJIS.
3.2. Bu3Ha4yeHHs1 OMIYHOTO OMOPY METOOM MiCTKa YiTCTOHA.
3.3. JlocaimKeHHs TeMIIepaTypHOI 3aIeKHOCTI OMOpY METaIy.

3.4. Bu3HaveHHS €.p.C. TAIbBAHIYHOTO €JIEMEHTa METOJ0M KOMIICHCAITi.

Monayasb 4. EjlekTpoMaraeTusm
4.1. BuBueHHsI MarHiTHOTO TOJISI TOHKOI KOTYIIIKH.

4.2. BuzHayeHHs TOPU30HTAIBHOT CKJIaI0BOI HAIIPYKEHOCTI MAarHiTHOTO MOJIs 3eMIIi 32 JJOTIOMOTOI0
TaHTeHC-TAJIbBAHOMETPA.

4.3. BumiproBaHHs IUPKYJIALiT HAMPY>KEHOCT1 MarHITHOTO IOJIS COJICHOI/A.

4.4. BuzHaueHHs MarHiTHOI IHIYKIIT TIOJIST COJICHO11a OATICTUIHUM METOJIOM.

4.5 Bu3HaueHHsI MUTOMOTO 3apsily €JICKTPOHA METOJIOM MarHeTPOHa.

4.6 BuzHaueHHSs JIOTapUPMITHOTO JCKPEMEHTY 3aracaHHs KOJIMBaHb (DI3UIHOTO MasTHUKA.

4.7. BUBYCHHS €IIEKTPOHHOIO ocuuiaorpada Ta AOCTIKEHHS 3 HOro JIOIMOMOIOK CKIAJIaHHS B3a€EMHO-
MEPICHINKYISIPHAX KOJUBAHb.

II cemecTp

Moayas 5. OnTuka

5.1. BuzHaueHHs JOBKMHU XBHJII CBITJIA 32 IOOMOT 010 Kijlens HproToHa.

5.2. Bu3HaveHHs JOBXHMHU XBUJI1 CBITJIA 3a JJONIOMOT 00 Oinpu3mu PpeHerns.

5.3. BuzHaueHHsI JOBXXMHU XBUJII CBITJIA 32 JIOIOMOTOI0 AU PaKIIHHOT IPaTKHU.

5.4. IlepeBipka 3akoHy Mamoca.

5.5. BuzHaueHHs KOHLEHTpallli ONTHYHO-AKTUBHUX PEUOBUH MOJISIPUMETPOM.

5.6. Buznauenns cranoi Credana-bonbimana ta cranoi [Inanka 3a J0OMOTror ONTHYHOTO TipOMeETpa.
5.7. ochimkeHHs 3aJ1eXHOCTI POTOCTpYMY HACHYECHHS BiJl IHTEHCUBHOCTI CBITJIA.

5.8. Buznauenns cranoi [Inanka meronom JlykipchKkoro.

MopnyJsb 6. EneMeHTH KBAHTOBOI MeXaHIKH, (PI3UKH aTOMA Ta SApPa

6.1. BuB4eHHs crieKTpiB BUITPOMIHIOBAHHS T'a3iB.

6.2. BUBYEHHS ONITUYHOTO KBAHTOBOT'O T€HEPATOPA.

6.3. BuBueHHs 3aJ1e)KHOCTI ONOPY HAMIBIPOBITHUKIB BiJl TEMIIEpATypy 1 BU3HAYEHHS €Heprii akTUBAIlii.
6.4. BusHaueHHs1 KOHLIEHTpAIIi] 1 pyXJIMBOCTI HOCIiB CTPYMY B HalliBIPOBIAHUKAX.

6.5. locniaxeHHs HaliBIPOBIIHUKOBOIO TPI1OAY.

7.1. Bu3HaueHHs aKTUBHOCTI PaJllOHYKIIILY.

7.2. BuznaueHHs Koe(illi€HTY MOTJIMHAHHS Y — IPOMEHIB.

7.3. BuzHaueHHs nepioly HaMiBpo3Maay pajioaKTHBHOTO 130TOIY

Temu npakTHYHHX 3aHATH
30 ronun y 1 cemectpi

Ne HazBa Temu Kinex
3/m ICTh
TOJIMH
1 | Moayas 1. Tema 1. 2

1.1. KinemaTuka Ta AMHAMIKa NOCTYNAJBLHOIO PyXy
[Tapamerpu  pyxy  (paaiyc-BeKTOp, TEpPEMIIICHHS, MIBUIKICTb, MPUCKOPEHHS).
[TpsamoniHiiiHMHA 1 KpuBOMiHIMHUE pyX. Tpaekropis. KinemaTnka mocTynajgibsHOTO pyxy.




Junamika noctynanbHoro pyxy. Cuia, maca. 3akoH 30epexeHHs KiIbKOCTi pyxy. PoOora,
EHEPTisl, MOTY)KHICTh. 3aKOH 30€pEKEHHSI CHEpTii.

2 | Tema 2.
1.2. KiHemaTHKa Ta IMHAMIKAa 00€PTAJIBHOIO0 PyXy
[Tapametrpu pyxy. Kinemaruka oGeprampHOro pyxy. MomeHT cunu. MOMEHT iHepIii.
MowmeHT iHepiii maTepiaJibHOi TOYKM Ta TBepaoro tiia. Teopema Illteiinepa. MomeHT
iHepIii AucKa, HWIIHIPA, CTEPKHS BiTHOCHO Pi3HUX OCEH.

3 | Teopema Ilteiinepa. MoMeHT iHepIIiil AUCKa, MITIHIPA, CTEPXKHS BIIHOCHO PI3HUX OCEH.
Pobota, enepris, MOTYXHICTb HpHU OOEpTAIbHOMY pyci. 3aKOH 30€peKeHHS MOMEHTY
KUIBKOCTI1 PyXY.

4 | Tema 3.
1.3. KinemaTuka Ta IMHAMiKa KOJIUBAJBHOIO PYXY
Mastauku. I[lapamerpu konuBaHb. BinbHi KonmBanHS. LIBHUAKICTH, TPUCKOPEHHS Ta
€HEeprist KOJIMBAIBHOIO PyXY.
Bumymieni konuBanHs. PesonaHc.
XBuii, MexaHi3M iX yTBopeHHs. PiBHsAHHS xBum. JloBkxuHa XBuii. 3BYK, HOTro
XapaKTePUCTHKH.

5 | Tema 4.
1.4. Cnin.
Cuna TsoKiHHA. 3aKOH BCECBITHBOT'O TSKIHHS.
Cuu ipy>kHOCTI. 3akoH ['yka B 1Box popmax 3ammcy. Momaynb FOnra. Jlehopmarrii
peaNbHUX TiJI.
Cuna tepts. Bunu tepts. KoedimieHT TepTs. 3aneXHICTh CUIM TEPTA Bl LIBUAKOCTI PYXY
Ta iHMX ¢akropiB. BuyTpinHe TepTs. 3akoH HproTOHA JUIsl BHYTPIIIHBOTO TEPTS.

6 | Moayas 2. Tema 1.
2.1. MosieKkyIsIpHO-KiHEeTHYHA Teopis i1ealbHUX ra3iB

OcHOBHE pIBHSIHHS MOJIEKYJISIPHO-KIHETHYHOI T€OPii 1/1ealbHUX Ia3iB.

MosnekyasipHO-KiHETHYHA 1HTepnpeTalis Temneparypu. CepeiHs KIHETHYHA EHepris
MOJIEKYJIU. 3aKOH PIBHOMIPHOTO PO3IOILTY €HEpPTii 3a CTYIEeHSIMHU BUTbHOCTI.

7 | 3akoH MakcBena mpo po3noi1 MoJieKys rasy 3a msuakoctsamu. Jocnin Itepna. Po3nozin
bonwsimana. bapomerpuuna popmyina.

8 | Tema 2.
2.2, sIBuia mepeHocy
CepenHe 4yMcno 3ITKHEHb 1 CepeAHsl JOBXKHHA BUIBHOTO Mpodiry Mosexyi.l'pamieHT
¢iznynoi  BenmuumHM.  dudyszia, 3akon  @Dika.  BHyTpimiHE  TepTs,  3aKOH
Herotona. TermmonpoBinHicTh. 3akoH Dyp'e. 3aragpHa XapaKTEPUCTHKA SBHII TEPEHOCY.

9 | Tema 3.
2.3. OcHOBH TepMOAMHAMIKH
Po6ota ra3y npu 3MiHi 00’eMy. BHyTpimiHs eHeprig TepMoauHamiuHoi cucteMu. Ilepmnit
3aKOH TepMOJIMHAaMIKH, 1OT0 3aCTOCYBaHHS J0 PI3HUX 130MpolIeciB y ra3zax. TemnnoeMHOCTI
ineanpHoro razy Cp i Cv. PoGora ra3y B pi3HHX i3omporecax. AniabaTHyHHUA TMpolec.
PiBusinnsg [lyacona.

10 | HampaBnenicte mnpoueciB mnpupoau. Jlpyruil 3akoH TepMOIUMHAMIKH. 3BOPOTHIN i
He3BopoTHid nponecu. [ukn Kapuo. KK/ muxiny Kapno. Extpomnist ta ii ¢izuynuii 3micT.
[TpuHIMN 3pOCTaHHS SHTPOIII].

11 | MoayJas 3. Tema 1.

3.1. EnexTpocTaTH4HE N0JIe TA HOr0 XapaKTePUCTHKH

3akon Kymona. Enexktpuune mone. HampyskeHicTh eleKTpudHOTO Mmojs. HampyskeHicTh
ol TOYKOBOTrO 3apsiay. llpuHimm cynepno3umii enekTpu4yHMX momiB. PoGora B
€JIeKTpOoCTaTUUHOMY 1oJIi. [loTeHiian, pi3HHIls TOTEHIIIaliB.

12 | Enextpoemuicte mpoBigHuka. Kongencatopu. €MHICTh IUIOCKOT0, HWJIIHAPUYHOTO,




chepuuHOro KOHIeHCaTOPiB. EnekTpoeMHiCTh 3eMiti. EMHICTh CHCTEMU KOHIEHCATOPIB.

Eneprist cuctemu enextpuyHux 3apsaaiB. EHepris 3apsmkeHoro nposigHuka. EHepris, sika
HAKOIMYEHA y KOHJIEHCATOoDi, ii 00'eMHa TyCTHHA.

13 | Tema 2. 2
3.2. 3aK0oHM NMOCTIHHOTO CTPyMY
Enextpuunuii ctpyMm Ta iloro xapakrepuctuku. Cuia ta ryctuna ctpymy. E.P.C. Jxepena
cTpymy. [lagiHHA HAaNpPyTH Ta eNEeKTPOpYyIIiiHA CHUIA.
3akonn OMa. EeKTponpoBiqHICTh, eNeKTpruaHmi onip. 3akoH J[xoyms-Jlenna.

14 | 3akonu Kipxroda. Bukopucranns 3akxoniB Kipxroda mist po3paxyHKYy eNeKTPUIHHX 2
kis.3akonn Oma Ta Jlxoyisi-Jlenna y nudepeniianpHii hopmi.

15 | Enextpuunuii ctpym B enekrpornitax. 3akoHu Papazges. Pospsamum B razax. Crtpym y 2
Bakyywmi. JlamnoBi n1ioa Ta TpioA.

Beboro y 1 cemectpi 30
rOAUH
30 roguH y 2 cemectpi
Ne Ha3Ba Temu Kinbx
3/m iCTh
TOJIUH

1 Monyab 4. Tema 1. 2
4.1. MaruiTHe noJse
Jist MarHiTHOTO TOJS HAa MPOBITHHUK i3 CTpyMOM. 3akoH Awmrmepa. MarHiTHa iHIyKIis.
MarsiTHi CHJIOBI JiHi1.

2 | 3akon bio — Casapa - Jlamaca Ta #0oro 3acToCyBaHHs 10 PO3PaxyHKy MarHiTHHX ITOJiB 2
OpSIMOJIIHIAHOTO Ta KUIBIIEBOTO CTpyMiB. HampykeHicTb Mar"iTHoro mons. Pyx
3aps/HUKEHUX YaCTUHOK Y MarHiTHoMy noii. Cuna Jlopenna. Edext Xonna.

3 | Tema 2. 2
4.2. EnekTpoMaruiTHa iHayKuis
OcHOBHUI 3aKOH eyeKTpoMmarHiTHOi 1HAykwii. 3akon dapanes, mnpaswio JleHna.
CaMoiHAYKIIis Ta B3a€EMOIHIYKIIiS.

EnexTpoHHMI MeXaHI3M eNeKTpPOMAarHiTHOI 1HIyKmii. MarHiTHUH HOTIK. IHAYKTHUBHICTB.
Eneprist MmaraiTHOro 1mossi, 00'eMHa TyCTHHA €HEeprii.

4 | Tema 3. 2
4.3. EnekTpoMarHiTHi KOJMBaHHS i XBHJII
KonuBanus B enekTpuyHOMYy KOHTypl. JludepeHiiaibHe Ta KiHEMaTU4YHE pPIBHSHHS
KosinBaHb. [TapameTpu konuBaHb. BisibHI KonBaHHs. J{0/1aBaHHS KOJIMBAHb.

5 | 3aracaroui KOJMBaHHA. 3MyllIeHI KoiuBaHHS. Pe3oHaHc. ABTOKonMBaHHS. Binkputuit 2
eJIEKTpUYHUI KOHTYp. BibpaTop.

EnexktpomarHiTH1 XBuii, X Xapaktepuctuku. Jlomxuna xBuii. [llkana eaexkTpoMarHiTHUX
XBHJIb.

6 | Moayas 5. Tema 1. 2
5.1. 'eomeTpu4Ha ONTHKA
3akoHU BiAOWBaHHS Ta 3ajoMJIeHHs CBiTia. [loBHe BHyTpimHe BimOuBaHHsS. [losicHeHHS
3aKOHIB T€OMETPUYHOI ONTHUKH 32 JIOTIOMOTOI0 TpuHIMIY [ folireHca.

7 | Tema 2. 2
5.2. XBuiboBa onTuKa
IaTepdepenmiss xBmib. IHTEepdepeniis cBitna, ii ocobmuBocTi. MeTon oaepkaHHS
KOTE€pPEHTHUX JpKepen cBiTia. [HTepdepenmiiini cxemu. InTepdepeHiiiss B TOHKUX IUTiBKaX.
3acTocyBaHHsI sIBUIIA 1THTEPPEPEHIIiT CBITIA.

8 | Jlu¢pakiiist XBuIIb, 11 MOSICHEHHS 3a gonoMororo npuHuuny [roiredca. Ipunnun [Noiirenca 2




- @Openens. [udpaxiis BiJ TOUKOBOTO JKepena Ta B MapalielbHUX MpoMeHsx. [udpakiis
Ha OTBOpI, JUCKY, IumHI. {udpakiiitHa penriTka (rpatka), ii 3acCTOCyBaHHS.

9 | Honspu3zanis cBitna. [loasiitne npomenesanomienHs. 3akon Mamoca. Tlonspusanis mpu 2
B1JIOMBaHHI Ta 3QJIOMJICHHI CBITJIa HA TPAHMIII IBOX JIICJICKTPHKIB.

Hucniepcia cBiTna. HopmansHa Ta anopManbHa aucrepcid. IlornmHanag cBiTia. 3akoH
byrepa - Jlamb6epra. KoedimieHT mornmuHaHHS.

10 | Tema 3. 2
5.3. KBanToBa onTHKa
3aKOHU TEIUIOBOTO BHUIIPOMIiHIOBaHHS. Po3mosin eHeprii B crekTpi aOCOIIOTHO YOPHOTO
tina. 3akonn Credana-bonpimana 1 Bina. [imote3a Ilmanka. Ksantu. Ontruna
IPOMETPIsl.

11 | 3akonu 30BHImHBOrO (hoToedexty. PiBusHHs Eifnmrelina mist ¢gortoedexry. [losicHeHHs 2
3aKOHIB (HOTOEeKTy 3a [JOIOMOIOI0 KBAHTOBHMX YSIBJIEHb HPO CBITJIO. 3aCTOCYBaHHS
doroedexry. Tuck cBiTma. KpantoBe mosicHeHHS THCKY cBiTia. KopmyckymnspHo-
XBWJIBOBHUH Jyai3Mm.

12 | Moayas 6. Tema 1. 2
6.1. XBH/IbOBI BJIACTHBOCTi YACTHHOK

[imore3a ne bpoins. dudpaxiis enexTpoHiB. XBUIBOBI BIACTHBOCTI €IEKTPOHA.
XBUJIbOBI BIACTUBOCTI YaCTHHOK.

13 | Tema 2. 2
6.2. ATom
3aKOHOMIPHOCTI B CIIEKTPi aTOMapHOTO BoAHIO. [lmaneTapHa Moiens aToma.

[Toctynatu bopa. Paniycu cramionapaux op0iT. EHepreTmuHuil cnekTp aToma BOJHIO.
[Tpunuun [laymi 1 po3noaun €IeKTpPOHIB 3a CTallloOHapHUMU cTaHamMu. CHEKTpHU aToOMIB 1
MOJIEKYJI.

14 | Tema 3. 2
6.3. CTpyKkTypa aTOMHOrO siipa
Posmipu ta ckman sgep. Hykmonu. 3apsimoBe Ta macoBe umcia. [3otomm. Bzaemomis
HykJIOHIB. EHnepris 3B'a3ky. [lepekT macu.3akOH paJioakTUBHOTO po3Maay. AKTHUBHICTb,
cTaja po3mnajuy, nepioj HamiBpo3naiy.

15 | [lomin Baxkkux siaep, KOeQIIEHT PO3MHOXKEHHS HEWUTpoHiB. JlaHItoroBa peaxiis. 2
Kputnuna maca.

[3oTonu, ix BukopucTaHHs. Peakuii TepMmosinepHOro cuHTe3y. EnemMeHTapHI YacTUHKH.
KBapku.
Beboro y 2 cemectpi 30
d. Temu camocTiiiHoi podoTH
Ne Kinbx
3/m Hazpa temu 1CTh
TOJMH
I cemecTp

1 | CamocrTiifHa TiATOTOBKA CTYJEHTIB 10 Ja0OpaTOpPHUX 1 TMPAKTUYHUX 3aHATH Ha mpoTs3i | 15
ceMecTpy

2 1.1. 3HaxomKeHHs MIBUAKOCTI Ta MPUCKOPEHHS 3a 33JaHUM PIBHSHHSAM pyXy Ta moOynoBa 2
rpadikiB 3anexnocreit X(t), Vx(t) Ta ax(t).

3 | 1.2. Ananorii Mi>k IOCTYHAJIbHUM Ta 00epTaIbHUM PYXOM. 1

4 | 1.3. Marematnunanii, Gi3WYHUN Ta TPYKUHHUA MasTHHKHU: TIEPIOJl Ta YaCTOTa KOJHBAHbD, 1

JudepeHItiagbHe PiBHIHHS FAPMOHIYHUX KOJIHMBAHb.




&) 1.4. ITpy>kHi BIaCTUBOCTI TBepAMX TiJ. Jliarpamu po3Tsry. 1

6 2.1. Po3noninu MaxkcBena ta bonsiimana. O04uncieHHs IBUIKOCTI MOJICKYJIU TPU 3aaHIl 2
TEMIIepaTypi.

7 | 2.2. Tunu TermiooOMiHY. 1

8 | 2.3. PoGora ra3y B izonpouecax. 3HaX0/DKEHHSI poOOTH ra3zy Ta KoedimieHTa KOPUCHOI [T 2
33J]aHOTO IHKITY.

9 | 3.1. 3o0paxkeHHs CHJIOBHUX Ta EKBIMOTECHLIATBHUX JIIHIA HABKOJIO 00 €KTIB 3aaHOi GopMH, 2
PO3paxyHOK HaIlPY>KEHOCT] Ha BIJICTaHI BiJI 3apsJDKEHOTO Tijia.

10 | 3.2. 3acrocyBanHs 3akoHiB Oma B audepeHmianbHiil Ta iHTerpanbHil (opma. [IpaBuna 3
Kipxroda.

Bceboro camocriiinoi podorn y I cemecrtpi: 30 roa.
II cemecTp

1 | CamocrTiiiHa TATOTOBKA CTYJEHTIB JI0 JIAOOPATOPHUX 1 MPAKTHYHHUX 3aHITh Ha MPOTS31 15
ceMecTpy

2 4.1. Po3paxyHOK IHAYKIIi Mar"HiTHOro mojs B TOYLl Ha BiJACTaHiI BiJl MHPOBITHHKA 31 2
CTPYMOM.

3 | 4.2. O6uucneHHss poOOTH I paMKH 31 CTPYMOM, sIKa 00€pTA€ThCS B MATHITHOMY TIOJII. 2

4 | 4.3. KonuBanus B LC-koHTYpi: 3aKOHU 3MiHH 3apsy, CTPyMy Ta HalpyrH, 9acToTa Ta 1
1epioJi KOJIMBaHb.

5 | 5.1. [TobynoBa 300paxkeHb B 30upaibHIA Ta pPO3CiIOBaNIbHIM JiH3aX. XiA TPOMEHIB Yy 1
MIiKPOCKOTII.

6 | 5.2. Intepdepentiiini cxemu. [HTepdepeHInis B TOHKUX IUTIBKaX. 2

7 | 5.3. BHyTpimHii, 30BHIIIHINA Ta BeHTUIbHUN (oToedekTn. UepBoHa Mexa (oToedekTy s 2
METAJliB.

8 | 6.1. dudpaxiist el1eKTpOHIB, 10 MPOUIIUTA MPUCKOPIOIOYY PI3HUIIO TOTEHIIaTiB. XBHIIS /1€ 1
Bpoiins 11 MaKpOCKOMIYHMX TiJI.

9 | 6.2. CiekTpu BUIPOMIHIOBAHHS Ta MOTJIMHAHHS CBITJIa BOJHEBOIOIIOHUMH 10HAMH. 2

10 | 6.3. SAnepHi peakuii. EnemeHTapHi YaCTHHKH Ta iX Ki1acuQikaris. 2

Ycboro camoctiiinoi poooru y Il cemecrtpi: 30 roa.
Ycboro camoctiiinoi podoru y I i II cemectpax: 30+30=60 roxa.

6. MeToau Ta 3aco0M TiarHOCTHKHU Pe3yJbTATIB HABYAHHS:
- 3aiik B 1 Ta ek3aMeH B 2 ceMecTpax;

- ycHe a00 MMChMOBE ONUTYBAHHSI,;

- MOJyJIbHE TECTyBaHHS;

- pedeparn, ece;

- 3axuCT J1a00paTOpHUX Ta MPAKTUYHUX POOIT;

- Mpe3eHTallli Ta BUCTYIHM Ha HAYKOBHUX 3aX0/1aX.

7. MeToau HABYAHHA .

- CJIOBECHUN METOJI (JICKIIis);

- NpaKTUYHUN MeTo]1 (J1TabOpaTOpHI 3aHATTS);

- po0oTa 3 HaBYATBHO-METOAUYHOIO JIITePaTyporo (KOHCTIEKTYBaHHS );

- camocCTiitHa poOoTa (BUKOHAHHS 3aBIaHb).

8. OuiHoBaHHA pe3yJIbTATIB HABYAHHS.
OriHOBaHHS 3HAHb 3J00yBavya BUINOi OCBITH BiIOyBaeThcs 3a 100-0ampHOIO MMIKAIOK 1
MEPEBOUTHCS B HAIIOHATBHY OLIHKY 3T1AHO YMHHOTO «Il0J0XKEHHS Mpo eK3aMeHH Ta 3aJliKH
y HYBill Ykpaiam»



8.1 Po3moaij 0aJiB 32 BUIaMH HABYAJILHOI TiTJIHLHOCTI

Bupa HaBYaJIBbHOI AISVIBHOCTI Pe3yabTaTn HaBYaAHHSA OuiHroBaHHA
Monyns 1. Mexanika.

JlaGopatopue 3anstrs 1. Berym 1o 5

7a00paTOpHOTO  TPAaKTUKyMy. Teopis

noxuOoK. BumiproBasibHI pUIaIn.

CawmocriitHa po6ora 1 B criucky CP 5

[Ipaktuune 3ansaTTs 1. Bapiantu 3amau 3aiadi 1o BapiaHTy 5

JUIsl BUKOHAHHS JIOMAIIHIX 3aBJIaHb

JlaGopaTopue 3ansarts 2. JlaGoparopHa KP 1o teopii moxu6ox. 5

poGora 1. BusHaueHHs NPUCKOPEHHS 3BiT 1o 1abopaTopHii podOTi

BUIBHOIO IAaIiHHA 3a  JOIIOMOIOXO

MaTeMaTHYHOTO MasiTHUKA

CamocriiiHa po6ora 2 B ciiucky CP 5

[IpakTuune 3aHATTS 2 3anmadi mo BapiaHty )

JlaboparopHe 3aHaTTa 3. BukoHanHs 3BIT o 1abopaTopHiit poOOTi 5

nabopaTtopHoi podoTHu 1o rpadiky

[IpakTruuHe 3aHATTS 3. 3anayi mo BapiaHty 5

JlaboparopHe 3auaTTa 4. BukoHanHs 3BiT 10 1abopaToOpHil poOOTI 5)

nabopaTopHOi PoOOTH 1O Tpadiky

Camocriiina po6ora 3 B criucky CP 5

[IpakTrune 3aHsATTS 4. 3amadi 1o BapiaHTy 5)

JlaGopatopHe 3aHATTs 5. BukoHaHHA 3BiT 1o JabopaTOpHii poOOTI 5

nabopaTtopHoi poboTH Ho rpadiky

[TpakTruHe 3aHATTA 5 3ajaui 1O BapiaHTYy. 5+25=30
MoayJabHa KOHTPOJIbHA podoTa 1.

Bceboro 3a moayaem 1 100
Monayas 2

JlaGopatopHe 3aHATTS 1. BukonaHHs 3BiT 1o 1abopaToOpHii poOOTI 5

n1abopaTopHoi poboTH o rpadiky

CamocriitHa po6ota 4 B ciiucky CP 5

[Ipaktrune 3aHsTTs 1. 3a;adi 1o BapiaHTy 5

Jlaboparopue 3aHATTA 2. . BuKOHaHHS 3BIT 10 J1abopaTopHii poOOTI 5)

n1abopaTopHoi poOoTHu 1o rpadiky

[IpakTuune 3aHATTS 2 3a;adi 1o BapiaHTy 5

JlaGopatopHe 3aHATTS 3. BukoHaHHA 3BiT 1o 1abopaToOpHii poOOTI 5

nabopaTtopHoi poboTH no rpadiky

CamocriitHa po6ora 5 B ciiucky CP 5

[IpakTuune 3aHATTS 3. 3a;adi 1o BapiaHTy 5

Jlaboparopue 3auaTTs 4. BukoHanHs 3BIT 10 J1abopaTopHiit poOOTI 5)

n1abopaTopHoi poOoTH 1o rpadiky

CamocriitHa po6ora 6 B ciiucky CP 5

[IpakTnune 3aHATTA 4. 3amaui o BapiaHTy 5)

JlaGopaTtopHe 3aHsATTs 5. BukoHaHHs 3BIT 110 J1aOGOpaTOpHiit poOOTI 5

nabopaTtopHoi podoTu 1o rpadiky

[IpakTuune 3aHATTS 5 3amadi Mo BapiaHTy. 5+25=30
MopayJibHAa KOHTPOJIbHA podoTa 2.

Bceboro 3a Mmoayiem 2 100




Monayas 3

JlaGopatopue 3ausaTTs 1. BuxonaHHs 3BiT 1o 1abopaTopHii podoTi 5)

nJabopaTopHOi PoOOTH 1O Tpadiky

CawmocriitHa po6ora 7 B criucky CP 5

[TpakTrune 3aHsTTS 1. 3aiayi 1o BapiaHTy 5

Jlaboparopue 3aHATTA 2. . BuKOHaHHA 3BiT 1o nabopaTopHii podoTi 5)

n1abopaTopHOi PoOOTH 1O Tpadiky

Camocriiina po6ora 8 B criucky CP 5

[IpakTuune 3aHATTS 2 3amadi 1o BapiaHTy 5

JlaGopaTtopHe 3aHsaTTs 3. BukoHaHHs 3BIT 110 JIaOOpaTOpHiit poOOTI 5

nabopaTtopHoi podoTu 1o rpadiky

Camocriitna po6ora 9 B criucky CP 5

[IpakTuune 3aHATTS 3. 3anmadi mo BapiaHTy 5

JlaboparopHe 3auaTTs 4. BukoHanus 3BIT o 1abopaTopHiit poOOTI 5

nabopaTtopHoi podoTu 1o rpadiky

CamocriiiHa po6ora 10 B ciiucky CP 5

[IpakTrune 3aHsATTS 4. 3anmadi mo BapiaHty )

JlaGopatopHe 3aHATTS 5. BukoHaHHA 3BiT 1o 1abopaTopHii podOTi 5

nabopaTopHOi PoOOTH MO Tpadiky

[IpakTuune 3aHATTS 5 3anmadi 1Mo BapiaHry. 5+30=35
MoayJibHa KOHTPOJIbHA podoTa 3.

Bceboro 3a moayJiem 3 100

Hapuaabha podora (M1 + M2+M3)/3*0,7 <70

3agik B 1 cemecTpi 30

Bceboro 3a kype

(HaBuanbHa podora + 3aiik) < 100

2 cemecTp

Monayas 4
Beryn no npaktukymy M4, M5, M6 3BiT 1o 1abopaTOpHii poOOTI 5
Bukonanus mabGopaTopHOi poOOTH MO
rpadiky
CamocriiiHa po6ora 1 B ciiucky CP 5
[Ipaktuune 3anatTs 1. Bapiantu 3agau 3anaui o BapiaHTy 5
JUTsl BMKOHAHHS JIOMAITHIX 3aBJIaHb
Jlaboparopue 3aHATTS 2. BukoHaHHs KP mo Teopii moxuboxk. 5
71a00paTOpHOI POOOTH MO TpadiKyIo 3BIT 110 JIaOOpaTOPHii poOOTI
[IpakTuuHe 3aHATTS 2 5
JlaboparopHe 3auaTTa 3. BukoHaHHs 3BIT 10 J1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTH 1o rpadiky
CamocriitHa po0oTa 2 B criucky CP 5)
[IpakTuune 3aHsTTA 3. 3angadi o BapiaHTy 5
Jlaboparopue 3auaTTs 4. BukoHanHs 3BIT 10 J1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTH 1o rpadiky
CawmocriitHa po6ora 3 B criucky CP 5
[IpakTuune 3aHTTS 4. 3amadi 1o BapiaHTy 5
JlaGopatopHe 3aHATTS 5. BukoHaHHA 3BiT 1o 1abopaTOpHil poOOTI 5)
n1abopaTopHOi poOOTH MO Tpadiky
[IpakTuune 3aHATTA 5 3anmayi mo BapiaHTy. 5+35=40

MoayJibHa KOHTPOJIbHA podoTa 4.

Bceboro 3a moayJiem 4 100




Moayas 5

Buxonanus nabopaTtopHoi poOoTH 1Mo 3BiT 1o 1abopaTopHii podoTi 5)
rpadiky
CawmocriitHa po6ora 4 B criucky CP 5
[Ipaktuune 3ansaTTs 1. Bapiantu 3amau 3aiayi 1o BapiaHTy 5
JUIsl BUKOHAHHS JIOMAIIHIX 3aBJaHb
JlabopaTopue 3anarTs 2. BukoHaHHs KP 1o teopii moxu6ox. 5
1a60paTopHOi poOOTH MO TpadiKyIo 3BiT Mo J1abopaTopHiit pobOTI
Camocriiina po6ora 5 B criucky CP 5
[IpakTuune 3aHsTTa 2 5)
JlaGopaTtopHe 3aHsaTTs 3. BukoHaHHs 3BIT 110 JIaOOpaTOPHii poOOTI 5
nabopaTtopHoi podoTu o rpadiky
CamocriitHa po6ota 6 B ciiucky CP 5
[IpakTrune 3aHsATTS 3. 3anmadi mo BapiaHty )
JlaboparopHe 3auaTTa 4. BukoHanHs 3BiT 1o abopaTopHii podoTi 5)
nabopaTopHOi POOOTH 1O Tpadiky
Camocriitna po6ora 7 B criucky CP 5
[IpaktruuHe 3aHATTS 4. 3anayi mo BapiaHty 5
JlaGopatopHe 3aHATTS 5. BukoHaHHA 3BiT 10 1abopaTOpHil PoOOTI 5
nabopaTopHOi PoOOTH 1O Tpadiky
[IpakTuune 3aHIATTS 5 3amadi 1Mo BapiaHry. 5+30=35
MoayJibHa KOHTPOJIbHA podoTa 5.
Bceboro 3a moayJiem 5 100
Moay.sb 6
Buxonanus naGopatopHoi poGoTu 1o 3BiT 10 J1ab0paTOpHii poOOTI 5
rpadiky
CamocriitHa poOoTa 8 B criucky CP 5)
[IpakTuune 3ansrra 1. Bapiantu 3a1au 3anayi o BapiaHTy 5)
JUIsl BAKOHAHHS IOMAIIIHIX 3aB/IaHb
JlabopaTopue 3anarTs 2. BukoHaHHs KP 1o teopii moxubox. 5)
nabopaTtopHoi poboTH Mo rpadiKyro 3BiT Mo 1abopaTopHiit pobOTi
CamocriitHa po6ota 9 B ciiucky CP 5
[pakTiyHe 3aHATTS 2 5
JlaboparopHe 3aHaTTA 3. BukoHanHs 3BIT 10 J1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTH 1o rpadiky
CamocriitHa pobota 10 B criucky CP 5)
[IpakTnune 3aHaTTA 3. 3angadi o BapiaHTy 5
JlaGopatopHe 3aHATTS 4. BukoHaHHS 3BiT 1o 1abopaToOpHii poOOTI 5
nabopaTtopHoi poboTH no rpadiky
[IpakTuune 3aHTTS 4. 3a;adi 1o BapiaHTy 5
JlaboparopHe 3aHATTA 5. BukoHanHs 3BIT 10 1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTH 1o rpadiky
[TpakTH4HEe 3aHATTS 5 3amayi 1Mo BapiaHTy. 5+35=40
MopayJibHAa KOHTPOJIbHA podoTa 6.

Bcboro 3a Mmoaysem 6 100
HaBuasbHa podorta (M4 + M5+M6)/3 *0,7 <70
Ex3amen 30 | 30
Bceboro 3a 2 cemectp (HaBuasbHa pobora + exk3amen) < 100




8.2. Illkajia oniHIOBaHHSI 3HAHDb 3/100yBa4ya BHIOI OCBIiTH

N .. . O1iHKa 3a HAIlIOHAJIILHOIO CUCTEMOIO
PeiiTunr 3100yBada BUIOT OCBITH, 62K .
(ex3aMeHHU/3aTIiKN)
90-100 BIZIMIHHO
74-89 nobpe
60-73 3a10B1JIBHO
0-59 HE3aI0BIIBLHO

8.3. ToJiTHKa OiIHIOBAHHSHA

IoaiTuka moa0 po0OOTH, SKI 3[JalOThCS 13 TOPYIICHHSIM TEPMiHIB 0€3 TOBaXHHX IPUYHH,
IeNJIaiiHiB Ta OIIHIOIOTHCS HAa HIKYY OIIHKY. [lepeckiamanHs MOIYITIB BiOYBAETHCS 13 JJO3BOITY
nepecKJIaIaHHs JICKTOPA 32 HAsIBHOCTI MOBAXKHUX MPUYHUH (HAPUKIIA, JTIKAPHSIHUH).

IousiTuka mono CTHMCYBaHHS IIiJ] 4aCc KOHTPOJBHHUX pOOIT Ta eK3aMeHiB 3a00opoHeHi (B T.4. i3
aKkajaeMiaHOl BUKOPHUCTAHHSIM MOOUIBHUX JeBaiiciB). Pedepatn MOBHMHHI MaTH KOPEKTHI
A00poyecHOCTI TEKCTOBI MOCHUJIAHHS HA BUKOPHUCTAHY JIITEPATYPY

MouiTuka moo Bi,Z[Bi,HyBaHI:I}I 3aHAThL € O00O0B’SI3KOBHM. 3a 06’€KTI/IBI.-II/IX pUIUH (Hal:IpI/IKJ'IaI[,
P —— XBopo6a,v MDKHAPOJIHE CTa)KYBaHHSI)' HaBYaHHS MOXE BiIOyBATHCh IHIUBIAYaIbHO

(B oH-71a¥iH (hopMi 3a TOTOPKCHHSAM 13 JIeKaHOM (PaKyJIbTETY)

9.HaByaJbLHO-MeTOANYHE 3a0e3eYeHHA

- CICKTPOHHHUH HaBYAIBHUHA KypC HABYAJIBHOI TUCIUTLIIHYU (HA HAaBYAJILHOMY MOPTaTi

HYVYBIll Ykpainu eLearn - nocuranns)
- https://elearn.nubip.edu.ua/course/view.php?id=265

https://elearn.nubip.edu.ua/course/view.php?id=386

- KOHCIIEKTH JIeKIIi# Ta iX mpe3eHTallii (B eIeKTPOHHOMY BUTJISII);

- TIPYYHUKH, HABUAJIBHI TOCIOHUKH, IPAKTUKYMU;

- METOJMYHI MaTepiajid I0J0 BHUBYCHHS HABUYAJIbHOI JUCHUIUIIHM JJIs 37100yBadiB
BUIIIOT OCBITH JICHHOI Ta 32049HOI (POpM 3100y TTS BUIIIOT OCBITH.

10. PexomenoBaHi qxxepesna indopmanii

1.®i3uka. IlinpyyHuk s BUIUX HaBYaIbHUX 3akiafiB. B.B. boiiko, f1.0. 'ymeHoOK,
[LII. Inbin. PexomennoBano no BujganHs Buenorw pamoro HYBill Ykpainu sk migpyyHuK.
[Tinpyunuk. Bugasauirso JITIPA-K, 2019. — 548c.

2.®i3uka. Iigpyunuk. PexomennoBano 1o BuganHs Buenoro pagoro HYbill Vkpainu
gk miapyyHuk. B.B. Boiiko, I'.I. bynax, 51.0.I'ymentoxk, ILII. Insin K.: Jlipa-K, 2016. — 468c.

3.®013uka. HaBuaabHuii MOCIOHMK CaMOCTIHHOT POOOTH CTYIEHTIB 1HXXEHEPHUX
cnierianpHOCTeN 3aknamiB Buimoi ocsitu / B.B. boiiko, 4.0. I'ymenrok, M.B. Mamntora, B.II.
Yopmniii // K.: BugaBauirso “Jlipa-K”, 2022. — 644 c.

4, Tlpaktukym 3 ¢isuku. PexomenmoBano 1o BuaanHs Buenoro pamgoro HVYBIll
VYxpainun (mpot.NelO Bixg 26.04.2017p) HaBuanpuuii mociOuuk. B.B.Boiiko, Binpmauenko
A.IL, ILILInein, S.0.'ymentok, M.B.Mamtota KwuiB. Bugasaunreo HYbill YVkpainu, 2017.
Kuis. Bunasuuurso HYBill Ykpainu, 2017. 644 c.


https://elearn.nubip.edu.ua/course/view.php?id=265
https://elearn.nubip.edu.ua/course/view.php?id=386

5. boiiko B.B., Binbmauenko A.IL., I'ymentok f.0., 3anoino [.A., Inein [LII1., Mamota
M.B., Yopnuiit BIl. ®i3uunuii mnpakTukym. MeToanyHi BKa3iBKM [0 BHUKOHAHHS

1abopaTopHUX poOIT B 3MINIAHOMY Ta AUCTaHIiHOMY pexumi. KuiB: BunaBHuuuii nentp
HVYBIIT Ykpaiau, 2022. 340 c.

6.boitko B. B., Insin II. II., I'ymentoxk . O., Yopuit B. II., Mamota M. B.
JlaGopaTopHui po6oru 3 ¢izuku: MeTOAMYHiI BKa3iBKM 70 BHKOHAHHS JIaDOpaTOPHHUX

poOit. Y.1. Monaymi 1,2,3. Kuis : Bunasanumii uentp HYbill Ykpainu, 2021. 40 c.

7. boitko B. B., Imein II. II., I'ymentoxk . O., Yopuiit B. II., Mamota M. B.

JlabopaTopHi po6oTH 3 (izuky : MeTOAMYHI BKa3iBKM 10 BUKOHAHHS J1a00paTOPHUX POOIT.

Y. II. Monayni 4,5,6. Kuis : Bunasanuwnii nentp HYbBill Ykpainu, 2021. 30 c.

InTepHer - 1xepena
1. Kanan Youtube «kKADEJIPA ®I3UKU HYBIll YKPATHU»
https://www.youtube.com/channel/UCUQ-x3dx5Lw2SL6w9a6DNDg
Jata 3BepHenHs: 10.04.2025.
2. Mexanika. OCHOBHI HOHSTTSL.
URL.: https://www.youtube.com/watch?v=hyEul6F8baw
Hata 3Bepuenns: 10.04.2025
3. MonekynspHa ¢i3uka. [louatok TepMoaHMHAMIKH.
URL.: https://www.youtube.com/watch?v=fo2HE2tu_3I
Hata 3Bepuenns: 10.04.2025
4. Enextpocratuka. Enekrpoemuicts. Konaencartopu.
URL.: https://www.youtube.com/watch?v=37E2Gc73HaA
Hata 3Bepuenns: 10.04.2025
5. Marnetusm. OcHoBu. EjlekTpuyHa 1 MarHiTHa B3a€Mo/ii. [HIyKIliss MarHiTHOTO TMOJIA.
URL.: https://www.youtube.com/watch?app=desktop&v=_ [ReBOzCFLI
Hata 3Bepuenns: 10.04.2025
6. Ontuka. OCHOBHI ITOJI0KEHHS.
URL.: https://www.youtube.com/watch?app=desktop&v=v64Vq k-yHo
narta 3sepHeHHs: 10.04.2024
7. Ilopran: ®i3uka — Bikineis.
URL.:
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB:

%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0
nata 3BepHeHHs: 10.04.2025



https://www.youtube.com/channel/UCUQ-x3dx5Lw2SL6w9a6DNDg
https://www.youtube.com/watch?v=hyEul6F8baw
https://www.youtube.com/watch?v=fo2HE2tu_3I
https://www.youtube.com/watch?v=37E2Gc73HaA
https://www.youtube.com/watch?app=desktop&v=_jReBOzCFLI
https://www.youtube.com/watch?app=desktop&v=v64Vq_k-yHo
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB:%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB:%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0

