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Onuc HAaBYAJBHOI AUCIHHUILIIHM (0o 1000 dpyrosanux 3naxis)

Hucnumuina ,,pi3uka” sBiase cob00l0 OJHY 3 OCHOB TEOPETUYHOI MiATOTOBKH, TOOTO (QyHAAMEHTAIbHY
0a3y, 0e3 sKOi HEMOXJIMBE BHBYCHHS IUCHUIUIIH LUKy IHXXKEHepHOTO Tmpodiato. BudeHHs di3uku
3a0e3rneuye MOrauOIeHHS 3HaHb CTYICHTIB IPO OCHOBHI BIIACTHBOCTI MaTepii, 3aCBOEHHS METO/IIB OJICpyKAHHS
JOCTOBIpHUX JaHUX Mpo (i3WyHI BIACTUBOCTI PEUOBHH, 3HAHHS HAMMPOCTIIIMX METOAIB BHUMIPIOBAHHS
MEXaHIYHUX, TEPMIYHUX, EJICKTPUYHUX, MATHITHUX 1 ONTUYHUX BJIIACTUBOCTEH PEUOBHUH.

3aBaaHHs AUCHMIUTiHM. HanaTu cTyneHTaM JOCTaTHIO TEOPETHUYHY IMiJATOTOBKY B 00JacTi (i3uKH,
BJIACTUBOCTEH PEUOBMH Ta MaTepiaiiB, SKa JIO3BOJUTH OPIEHTYBAaTHCh Y TOTOLI HAyKOBOi 1 TEXHIYHOI
iH(dopmartii, BAKOPUCTOBYBATH B poOOTI (i3M4HI 3aKOHH; c(hOpMyBaTH y CTYACHTIB HAYKOBHH CBITOTJISII,
PO3YMiHHS T'paHHIb 3aCTOCYBaHHS (DI3MYHHUX TEOpiil, BMIHHS OLIHIOBATH CTYIIHb JOCTOBIPHOCTI pe3ysbTaTiB
EKCIICPUMCHTAIBHUX YW MATEeMAaTUYHUX JOCHI/DKCHb; II0YaTKOBI HABHYKU IPOBEICHHS BUMIPIOBaHb
XapaKTePUCTUK (PI3UUHUX TiJI.

I'anysb 3HaHBb, crieliaJIbHICTb, OCBITHS POrpamMa, OCBiTHIH cTyNniHb
Tanyss snans G

OcCBiTHI# CTYIIIHB bakanasp

CreuianpHICTh G3 Enexmpuuna inoicenepis

OcBiTHs TporpamMa Enexmpoenepeemuka, enekmpomexnika ma eieKmpomexanika
XapaKkTepuCcTHKA HABYAJIBbHOI TUCIHILTIHU

Bun 000B’SI3K0Ba

3aranpHa KiabKiCTh TOQUH 240

Kinbkicte kpenutiB ECTS 8,0

KibKICTh 3MICTOBHX MOJTYJIIB 6

Kypcosuii mpoexT (pobota) -

dopma KOHTPOITIO 34K, eK3aMeH

IToka3HuKH HABYAJILHOI ANCIUATILIiHA
JJIs1 ICHHOI Ta 3204HOoI (hopm 3100yTTS BHIILOI OCBITH
®opma 3100yTTH BHILOI OCBITH

JAeHHA 3a04Ha

Kypc (pik niArOTOBKH) 1

Cemectp 1, 2

JlexiitHi 3aHATTS 30 200., 30 200. 200.
Bcvoeo-60 200.

[TpakTHyHi, ceMiHApChKi 3aHATTS 30 200., 30 200. 200.
Bcboeo-60 200.

JlaGopaTopHi 3aHATTSA 30 200., 30 200. 200.
Bcboeo-60 200.

CawmocriitHa po6oTa 30 2o00., 30 200. 200.
Bcboeo-60 200.

KinpkicTh THKHEBUX ayAUTOPHHUX TOJUH 6 200. 6200.

JUTst IeHHOT (popMu 3100y TTS BHUIIOT (no cemecmpax)

OCBITH




1. Meta, KOMIIETEHTHOCTi Ta MPOrpaMHi pe3yJbTATH HABYAJBHOI AUCIUILIiHI
MeTo10 HaBYAIBHOI AUCIUILIIHU “@i3uKka” € TMOCIII0BHE BUBYCHHS CTYJCHTaAaMH OCHOBHHX
3aKOHIB 1 MOJOXEHb (DI3UKH [Js Mi3HAHHS 3arajlbHUX 3aKOHOMIPHOCTEH SIBUII MPUPOIH;
BUKOPHUCTAHHA JIaHUX 3aKOHIB B OMEPATUBHOMY PO3B’sI3aHHI MPOOIEM; OCBITICHHS MOXKIUBUX
IMPUKIIATHUX 3aCTOCYBaHb (DI3UYHUX METOIB 1 MPUJIAJIB Y IPAKTHUYHIN AISIbHOCTI.
3aBIaHHSI HABYAJIBHOI JMCUMILTiHN “@i3uKka” HACTYIIHI:

CTBOpEHHS Yy CTYJAEHTIB JIOCTaTHbO HIMPOKOI MiATOTOBKH B ramy3i (i3UKH, BOJIOIIHHS
dbyHIaMEHTaIbHUMHU TOHATTSAMHU Ta TEOPIAMU KJIACHYHOI Ta cydacHoi (i3uKH, 0 3abe3mneuye
iM epekTUBHE OMaHyBaHHS CHEIlaIbHUX MPEAMETIB 1 MOJANbIly MOXKIUBICTD BUKOPUCTAHHS
(h13UYHUX TPUHITUITIB.

Y pe3yabTaTi BUBYEHHSI HABYAJIBHOI TUCHMILIIHU «Di3nKa» CTyIeHT NOBUHEH

3Hamu:

- OCHOBHI (D13UYHI BEJIMYMHU, OJIMHUIII X BUMIPIOBAHb, OCHOBH TE€OPii MOXUOOK Ta
npaBuia oOpoOIeHHS pe3yJIbTaTiB BUMIPIOBaHb;

(yHIaMEHTaJIbHI TOHATTS W Teopli KIACHMYHOI Ta cy4yacHOi (i3uku 3 TuUM, 100
€()EeKTUBHO ONaHyBaTH CIELIAJIbHI HABYaIbHI IUCUUIUIIHUA Ta BUKOPUCTATU 3HAHHA (DI3UYHHUX
3aKOHOMIPHOCTEHN y MailOyTHIM poOoTi;

- METOJY PO3B'3yBaHHs MPAKTUUHUX (DI3MYHUX 337a4 Ta IpodIeMm;

- IPUHLUIIM J11 TPUIAJiB, B TOMY YUCI1 €JIEKTPOHHO-00YMCIIIOBAJIBLHOI anaparypu;

emimu:

- IPOBO/IUTH MaTEeMaTHYHY 1 CTATUCTUYHY OOPOOKY pe3yJIbTaTiB BUMIPIOBAHb;

- KOPUCTYIOYUCH (D13UYHUMH TTOJI0KEHHSIMHU, 3aKOHAMH 1 TEOPISIMH, 3aCTOCOBYBATH
HaOyTi TEOPETUYHI Ta MPAKTUYHI 3HAHHS BHACJIOK BUBUYEHHS CICIliaJbHUX JUCIIUILUIIH B
MaiOyTHIM poOOTi 13 CIIeiaTbHOCTI;

- TOsICHIOBATH (h13MYHI MPOIIECH Ta SIBUIIA, K1 BiIOYBAIOTHCS IMiJl YaC poOOTH PI3ZHOTO
POy MEXaHI3MiB, 1110 BUKOPUCTOBYIOTHCS B IPAKTUYHIN A1SIIBHOCTI,

- 3aCTOCOBYBATHU Cy4acHi (Pi3UYH1 METO/H 1 MPUJIAJAN HA MPAKTHUIIL.

Haboymmasa komnemenmnocmeii:

3MIMCHIOETHCS BiAMOBIAHO 10 CTaHAAapTy BMINOI OCBITH 3aTBepkeHoro Hakazom MOH
VYkpainu Big 04.03.2020 p. Ne867.

iHTerpanpHa komrnereHTHicTh (IK):

3MaTHICTh PO3B’SA3YBATH CIICIIai30BaHI 3a/layul Ta BUPINIYBaTH MPAKTUYHI TPOOIEMH
mig 4Yac mpodeciiHol MIsNIBHOCTI y Taly3l €JIeKTPOSCHEPTeTUKH, EJIEKTPOTEXHIKH Ta
SJIEKTPOMEXaHIKM a0 y MpoIecl HaBYaHHsI, 0 mepeadavyac 3aCTOCYBaHHS TEOPiil Ta METOIIB
CJEKTPOTEXHIKM W  E€JIEKTPOMEXaHIKM 1  XapaKTepU3YIOThCSl ~ KOMIUIEKCHICTIO  Ta
HEBU3HAYCHICTIO YMOB.

3araibHi KomreTeHTHoCTI (3K):
3KO01. 3gaTtHICTh 10 aOCTPAKTHOTO MHUCIICHHS, aHAJI3Y 1 CHHTE3Y.
3K02. 31aTHICTb 3aCTOCOBYBATH 3HAHHS Y NPAKTHYHUX CHTYaL[isIX.
3K03. 31aTHICTh CIIUIKYBATUCS IEPIKABHOIO MOBOIO SIK YCHO, TaK 1 IIMCbMOBO.
3K04. 31aTHICTh CHIIKYBATHCS 1HO3EMHOIO MOBOIO.

3K0S. 3ngatHicTh 10 nouryKy, 0OpoOaeHHs Ta aHani3y 1H(opmalii 3 pi3HUX JKEpedl.
3K06. 3naTHICTb BUSIBIATH, CTABUTH Ta BUPILIYBAaTH MPOOIEMHU.



3K10. 3paTtHicTh 30epiraTd Ta MPUMHOXYBATH MOpajbHI, KyJbTYpHI, HayKOBI LIHHOCTI 1
JOCATHEHHSI CYCHUIbCTBA HA OCHOBI PO3YyMIHHS ICTOPIi Ta 3aKOHOMIPHOCTEH PpO3BUTKY
npeaMeTHoi o0nacTi, il MiCId y 3arajibHiil CHCTeM1 3HAHb MPO MPUPOIY 1 CYCIUIBCTBO Ta y
PO3BUTKY CYCHIIbCTBA, TEXHIKM 1 TEXHOJOTiA, BUKOPHCTOBYBATH pi3HI BHIU Ta (QOpMHU
PYXOBOi aKTUBHOCTI JIJIs1 aKTUBHOTO BiI[HO‘-II/IHKy Ta BEICHHS 3JI0POBOTO CIIOCO0Y KUTTS

daxoBi (cneulaanl) KOMITETEHTHOCTI (®K):
OK2. 3,Z[aTHICTI) BUPIIITYBATH MPAKTUYHI 33/1a41 13 3ATy4E€HHSIM METO/I1B MaTeMaTUKH, (P13UKH
Ta EJICKTPOTECXHIKH.
Ilpocpammni Pe3ybmamu Hasuanns (HPH)
ITPHOS. 3natu ocHOBHU Teopii eneKTpOMarﬂlTHoro 10JIsI, METOJIM PO3PaXyHKY €JIEKTPUUHUX
K11 Ta YMlTI/I BUKOPUCTOBYBATH iX ISl BUPIIIIEHHS MPAKTUYHUX MPo0jeM y npodeciiiHiii
JUSTBHOCTI.

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 YHUCII
0 JeK | mp | a1 | IHI | c.p. n| o |nab | iHO | c.p.
1 2 3 4 |56 7 8 9110 11 | 12 13
Monyib 1. MEXAHIKA
Tema 1. Beryn. KinemaTtuka 12 4 2 | 4 2
Ta TUHAMIKa
MOCTYNAJILHOTO PYyXy
Tewma 2. Kinemartuka ta 10 2 4 | 2 2
TUHaMika 00epTaTbHOTO
pyxy
Tema 3. Kinematuka ta 8 2 2 | 2 2
TUHAMIKA KOJIUBAJILHOI'O
pyxy
Tewma 4.Cunn 10 2 2 2 4
Pazom 3a Mmoxynem 1 40 10 | 10 | 10 10
motyitb 2. MOJIEKYJIAPHA @I3UKA TA TEPMO/JHHAMIKA
Tema 1. MonexynsipHo- 14 4 4 | 4 2
KiHETHYHA Teopis
1leaJbHUX ra3iB
Tema 2. SIBumia nepesocy 10 2 2 | 2 4
Tema 3. OcHoBHU 16 4 4 | 4 4
TEPMOJIMHAMIKHU
Pazom 3a Mmosryniem 2 40 10 | 10 | 10 10
moayab 3. EJIEKTPUKA

Tema 1. EnextpocraTnune 18 4 4 | 4 6
TI0JIE Ta MOTO
XapaKTePUCTUKU
Tema 2. 3akoHu 22 6 6 | 6 4
MOCTIHHOTO CTPyMY
Pazom 3a momysem 3 40 10 | 10 | 10 10

Ycworo ronus 3a 1 120 30 | 30 30| - | 30

cMecTp
M1+ M2+M 3)




2 cemecTp

Kinexicte rogua

Ha3Bu 3MicTOBUX MOJTYITIB neHHa gopma 3aouna popma
1 TeM yChOTO y TOMY 9HCIT YChOTO TOMY YHCII
JeK | mp | mab | iHxa | C.p. n| m | mab | iHg | c.p.
1 2 3 4 5 6 7 8 9110 11 | 12 13
monyib 4. EJEKTPOMATHETH3M
Tema 1. MarniTHe mose 16 4 4 4 4
Tewma 2. EnextpomarnitHa 12 4 2 2 4
THIYKITiS
Tewma 3. EnexrpomarsiTHi 14 2 4 4 4
KOJIMBAHHS 1 XBHJII
Pa3om 3a Mmonynem 4 42 10 | 10 | 10 12
monayib 5. OIITHKA
Tewma 1. ['eomeTpuuna 10 2 2 2 4
OIITHKA
Tewma 2. XBuiiboBa 16 4 4 4 4
OITHKA
Tewma 3. KBanToBa ontuka 14 4 4 4 2
Pazom 3a Mmoxysnem 5 40 10 | 10 | 10 10
monyib 6. EJEMEHTH @I3UKH ATOMA TA AJ[PA
Tema 1. XBUIIbOBI 8 2 2 2 2
BJIACTUBOCTI YaCTHHOK
Tema 2. ATom 14 4 4 4 2
Tewma 3. CtpykTypa 16 4 4 4 4
aTOMHOTO siipa
Pazom 3a MogysneM 6 38 10 | 10 | 10 8
Ycworo roaus 3a 2 120 30 | 30 | 30 30
CMeCTp
(M4+M 5+M 6)
240 60 | 60 | 60 - 60
Yceboro ronvs
3. Temmu Jekuii
1 cemecTp-30 roguH JexkuiiiHNX
No Kinbk
3/m HazBa Temu 1CTh
TOJIUH
moayJb 1. MEXAHIKA
1 Beryn 2
[Mpeamer ¢isuku. Marepis 1 pyx. Popmu pyxy wmarepii. Metoau ¢i3udHHUX
nociipkeHb. Di3uka Ta 1HIII HAayKd. 3B'S30K (PI3MKM 1 TEXHIKM, iX B3a€EMHUN BIUIWB.
BaxumBicte BHBUEHHS (i3MKM A8 MaWOyTHIX (¢axiBLiB y Taldy3l €HEepreTuKu
arpoOIpPOMHCIIOBOTO BUPOOHUIITBA. MaTeMaTHYHHUI amapaT, SK 3acid JOCHiDKeHHS Ta
BIIKpUTTS (i3UYHUX SIBHIIL.
2 Tema 1. 2

1.1. KinemaTHKa Ta IMHaMiKa MOCTYNAJIbHOTO PyXy




[Tapamerpu  pyxy  (paaiyc-BeKTOp,  MEpEMILCHHsS,  [IBUAKICTbh,  HPUCKOPEHHS).
[IpssmominHifiHul 1 KpuBOMiHIMHUN pyx. Tpaektopis. KiHemaTnka mNOCTynajabHOTO PYXY.
Junamika moctynainpHoro pyxy. Cuna, Maca. 3akoH 30epekeHHs KiTbKocTi pyxy. Pobora,
EHEPTisl, MOTYKHICTh. 3aKOH 30€peKeHHs SHEepTii.

Tema 2.
1.2. KinemaTuka Ta 1uHamika 00epTaJbHOTrO pyxXy
[Mapamerpu pyxy. Kinematmka oOepraipHOro pyxy. MomeHT cwid. MOMEHT iHepii.
MomeHT iHepuii MaTepiasibHOi TOUkKM Ta TBepaoro Tina. Teopema Ilreitnepa. MomeHT
1HepIi 1ucKa, IMTHAPA, CTEPXKHS BIIHOCHO Pi3HUX oceil. PoboTa, enepris, MOTYXHICTh MpH
obepranpbHOMY pyci. 3aKOH 30epeKeHHS MOMEHTY KUIBKOCTI PyXYy.

Tema 3.
1.3. KinemaTnka Ta TuHaMiKa KOJHUBAJILHOTO PyXy

Masrtauku. /udepenniaabHi Ta KiHEMaTH4HI PiBHSHHS KOJIMBaHb. IlapameTpu KOJMBaHb.
BinpHi xonmBanHA. [IBUAKICTD, IPUCKOPEHHS Ta €HEPTis KOJMBAIBHOTO pyxy.CKiagaHHs
KOJMBaHb. 3aracarodi KoyivMBaHHA. [[udepeHiianpHe Ta KiHEMAaTUYHE PIBHSHHS KOJIHBaHb.
[TapameTrpu konmuBanb. [lexpement 3aracannsa. KoedimienT 3aracanns. Yac pemakcarii.
Anepioguuni konuBaHHS. Bumymieni konuBaHHs. [lapamerpu konmBaHb. Pe3oHanc.
ABTOKOJNHMBAaHHA. XBWII, MeXaHi3M ix yTBopeHHs. PiBHsHHA xBwmi. JlOBXKHHAa XBHWIIL.
XBUITBOBUI BeKTOp. AKycTWYHI XBWIi, iX Xapaktepuctuku. Edext omnepa. 3Byk, ioro
XapaKTePUCTHUKH.

Tema 4.
1.4. Cin
KoncepBaruBni cuctemu. Cuna TsKIHHA. 3aKOH BCECBITHBOIO TsDKIHHS. IlpuckopeHHs
BUTbHOTO mafiHHsA. PoGora cunu TsokiaHS. Kocmiuni mBuakocti. Cuiy mpyXKHOCTI. 3aKoH
I'yka B nBox ¢opmax 3anucy. Moayns HOnra. Jlepopmarnii peansuux tin.Cuna tepts. Buau
tepts. KoedimieHT TepTs. 3aiexKHICTh CUIM TEPTs BiJ LIBUIKOCTI PyXy Ta IHIIMX (HaKTOpIB.
BuyTtpimnHe Tepts. 3akoH HbroTOHA /U1 BHYTPILIHBOTO TEPTSL.

moayJib 2. MOJIEKYJISAPHA ®I3UKA TA TEPMOANMHAMIKA

Tema 1.
2.1. MonekynspHO-KIHETUYHA TEOpis 17iealIbHUX ra3iB
OcHOBHE DIBHSHHS MOJIEKYJISIpPHO-KIHETHUHOI Teopii iAeanbHUX Ta3iB. MoOneKyIspHO-
KIHeTUYHa 1HTepnperanis temrneparypu. CepeAHs KiHETHUYHA EHEPTris MOJIEKYJIH. 3aKOH
PIBHOMIPHOT'O PO3MO/IiTY €HEeprii 3a CTYNEHsIMH BUIBHOCTI.

3akoH MakcBena mpo po3MmoIia MOJIEKy T raszy 3a mBuakocTsMu. Jlocmia [lrepua. Po3momin
bosbiimana. bapomerpuuna gopmya.

2.2. SIBuiia nepeHocy
Cepenne 9ncio 31TKHEHB 1 CEPETHS TOBXKUHA BUTHHOTO MPOOITy MOJIEKY.
I'panient ¢iznunoi Benuuunu. Jdudysis, 3akon Pika. BayTpimHe TepTs, 3akoH HproToHa.
TennonposigHicTh. 3akoH Dyp'e. 3arayibHa XapaKTEPUCTUKA SIBUIIT IIEPEHOCY.

Tema 3.
2.3. OCHOBU TEPMOJIUHAMIKHI
PoGota razy mpu 3MiHi 00’eMy. BHyTpilHsS eHepris TepMOAMHAMIYHOI cuctemHu. [lepmmit
3aKOH TEPMOJMHAMIKH, HOTO 3aCTOCYBAaHHS JI0 PI3HUX 130MPOIIECIB y rasax.
TernoemuocTi ineansHoro razy Cp i Cv. Pobota ra3y B pisHHX i30mporiecax. AniabaTuaHuit
niporiec. PiBHsHHS [lyacoHa.

10

Hanpasnenicte mnpoueciB npupoau. Jpyruil 3akoH TEepMOAMHAMIKM. 3BOPOTHIH 1
He3BopoTHiK mpouecu. [{ukn Kapro. KKJI nukiry Kapro. ®@i3uvna npuyrHa HE3BOPOTHOCTI
nporeciB npupou. Entpomnis Ta ii dizuunmii 3mict. [IpyHIKT 3pOCTaHHS eHTPOMil.

moayJb 3. EJJEKTPUKA




11 Tema 1. 2
3.1. EnextpocratnuyHe noJie Ta HOro XapakTepUCTUKH
3akon Kynona. Enextpuune none. HanpykeHicTh enexTpuyHoro noisi. HanpyxeHicts moss
TOYKOBOTO 3apsay. [IpuHumm cynepriosuiii eleKTpuyHuX MmojiB. ['padiuHe 300pakeHHs
enekTpuyHoro noisi. Pobora B enexkrpocratnunomy modi. IloTeHmian, pi3HUIsE MOTEHITiaiB.

12 | EnextpoeMHicTh mpoBimHuKa. KoHaeHcaTopu. €MHICTH IUIOCKOTO, IHJIIHIPHUYHOTO, 2
chepuuHoro KoHaeHcatopiB. EnekTpoemHicTh 3emiti. €MHICTh CHUCTEMH KOHICHCATOPIB.
Enepris cucrtemu enexkTpudHUX 3apsiaiB. EHepris 3apsypkeHoro npoBigHuka. EHepris, sika
HaKOMUYEHA y KOHJIEHCATOPi, il 00'eMHa TyCcTHHA.

13 Tema 2. 2

3.2. 3aKOHM MOCTIHHOTO CTPYyMY
Enextpuunuii ctpyM ta Horo xapaktepuctuku. Cumna ta ryctuna ctpymy. E.P.C. JIxxepena
crpymy. [lagiHHS HanpyTH Ta eNeKTpopyIIiiiHa cuia.
3akonu Oma. EnexkTporpoBiiHICTh, eneKTpuuHui omip. 3akoH Jxoyns-JleHna.

14 | 3akonu Kipxroda. Buxopucranus 3akoHiB Kipxroda mnsi po3paxyHKY eNeKTPUIHHX 2
kin.3akonu Oma Ta [[xoyns-Jlenna y nudepeniianbHii Gopmi.

15 | Enextpuunwii 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 JeKIiiHUX

Ne Kinbk

3/m Hazpa temu 1CTh
TOJIMH
Moayab 4. E]IEKTPOMAT'HETHU3M

1 Tema 1. 2
4.1. MarniTHe none
MarepiaJibHICTh Mar"iTHOro moisi. Jlis MarHiTHOrO MOJIS Ha MPOBIJHMK 13 CTPYMOM. 3aKOH
Awmnepa. MarsiTHa iHAyKIisi. MarHiTHi cUjI0Bi JIiHIi.

2 | 3akon bio — CaBapa - Jlamnaca Ta Horo 3acTocyBaHHS JI0 pO3paxyHKY MarHiTHUX IOJIiB 2
MPSIMOJIIHIHOTO Ta KIJbIEBOro cTpyMiB. HampykeHicTb Mar"iTHoro nojs.Pyx 3apsiikeHux
YaCTUHOK y Mar"iTHomy noui. Cuna Jlopenna. Epext Xouna.

3 Tema 2. 2
4.2. EnexTpoMartiTHa iHIyKIlis
Camoinnykiiss Ta B3aeMOIHIyKIisl. OCHOBHHN 3aKOH EJIEKTPOMArHiTHO! 1HAYKIIi. 3aKkoH
®apanes, npasuio Jlenna. ExekrpoHHuit MexaHi3M eIeKTpOMAarHiTHO1 iHAyKii. MarHiTHuit
noTiK. IHAYKTUBHICT. EHEprisi MarHiTHOro noJjsi, 06'eMHa I'yCTHHA €HEeprii.

4 Tema 3. 2
4.3. EnexTpoMarHiTHi KOJMBaHHS 1 XBUIII
KonuBanus B enexkTpuyHoMmy KoHTypi. JludepenuianbHe Ta KiHeMaTHUYHE pIBHSHHS
KonuBaHb. [lapameTpu konmBaHb. BinbHI konuBaHHS. [lomaBaHHS KONHMBaHb. 3aracarodi
KOJIMBaHHS. 3MyIleHI KonuBaHHS. Pe3oHaHc. ABTOKONMBaHHA. BiakpuTtuii enexTpuyHuUn
KOHTYyp. Bibparop. PiBHsiHHs MakcBesmia. [nTerpanpHi Ta qudepeHuiaabHl GopMU 3amucy
piBHsIHP MakcBeIa.

5 | EnexkrpomaruiTHi XBWii, iX xapakTepucTukd. JIOBXMHA XBWII. 3aJOMJICHHSA. BekTop 2
[oiinTinra.llpunnun [roiirenca. BropunHi xBuii. @poHTanbHI MOBEPXHI Ta MHPOMEHI.
[Ikana eqeKTpOMAarHiTHUX XBWIb. JKepera eJIeKTpOMarHiTHUX XBWiIb. Bunume cBiTIo.

moayJib 5. OIITUKA
6 Tema 1. 2

5.1. 'eomeTpuyHa onTuka
3akoHu BigOWBaHHsS Ta 3anmomiieHHs cBitia. [loBHe BHyTpimHe BinOuBaHHs. [losicHeHHS




3aKOHIB T€OMETPUYHOI ONTUKH 32 JJOTIOMOTO0 MpuHIumy [ folirenca.

Tewma 2.
5.2. XBUIb0OBa ONTHKA
Iarepdepenmiss  xBunb. [HTepdepeniis cBitiaa, il ocobmuBocTi. Mertoa oaepKaHHA
KOTepPEHTHUX JKepen cBiTia. Intepdepenuiiini cxemu. [HTepdepeniis B TOHKUX IITiBKaX.
3acTocyBaHHS sSBUINA iHTEpPEPEHITi CBITIA.

Judpaxuis XBUiIb, ii HOSCHEHHS 3a JonOMOroro npuHuuny I'roiirenca. [Ipunmun [rolirenca
- ®penens. Jludpakiiis Big TOYKOBOTO JHKEpesia Ta B mapaleabHuX npoMeHsx. Judpakiiis Ha
OTBOPI, TUCKY, minuHI. JudpakiiiiHa pemriTka (rpaTka), ii 3acTocyBaHHS.

[Monspuzanis cBitna. IlonsiitHe mpomene3anomieHHs. 3akoH Mamtoca. [lonmspuzamis npu
BiIOMBaHHI Ta 3JIOMJICHHI CBITJIa HAa TpaHUIl ABOX nienekTpukiB. [Ipuzma Hikomns. [ltyuna
anizorpomis, edpext Keppa. SIBuiie oOepTaHHs IUIOMIMHM KOJWBaHb. Jlucmepcis cBiTia.
Hopmanena Ta aHopmanpHa aucrepcid. [lormunanHs cBitina. 3akon byrepa - Jlambepra.
KoedirienT nornmmHaHHsI.

Tema 3.
5.3. KBantoBa ontuka
Oco0MMBOCTI TEIUIOBOTO BHUIPOMIiHIOBaHHS. Mozens aOCONIOTHO YOPHOTO Tijna. 3aKoH
Kipxroda. Posmoxin eneprii B cmekTpi a0comtoTHO yopHOro Tina. 3akonu Credana-
Bbonbimana i Bina. INimote3a [nanka. KBantu. OnTudna mipoMerpisi.

10

3akoHu 30BHIIIHBOTO ¢oroedekty. PiBusuus EitHmreiina ans dortoedexty. Ilosicnenns
3aKOHIB (OTOE(EeKTy 3a JIOMOMOTOI0 KBAaHTOBHX YSBIEHb IPO CBITJIO. 3acTOCYBaHHS
doroedekry. [ocnmimu JlebeneBa. Tuck cBitia. KBaHTOBe MNOSICHEHHS THUCKY CBiTJa.
KopiycKysipHO-XBHJIBOBHIA Ayalli3M.

moayJb 6. EJEMEHTHU ®I3UKU ATOMA TA AJAPA

11

Tema 1.
6.1. XBUIH0BI1 BIIaCTUBOCTI YaCTHHOK
I'inore3za ne bpoins. [udpakuis enekrponis, gocmiau JleBicona 1 Jxepmepa. XBUIbOBI
BIIACTHBOCTI €IEKTPOHA, iX 3aCTOCyBaHHS. XBHJIbOBI BJACTUBOCTI YaCTHHOK.

12

Tema 2.

6.2. ATom

JIinifyacTi CHEKTPH SIK KJIIOY JJIs po3ragyBaHHs Oy/IOBH aToMa. 3aKOHOMIPHOCTI B CHEKTpi
aromapHoro BojHI0. [lnanerapHa Mojens aroma.

13

IToctynatu bopa. Paniycu craumioHapHux opOiT. EHepreTnyHMii cHekTp aTtoma BOJHIO.
[Ipupona crnekrpanbHUX JdiHIN. bararoenekrponHi aromu. I'oioBHE, opOiTagbHE 1 MarHiTHE
kBaHTOB1 uyucna. Cmin enekrpoHa. CrniHoBe kBaHTOBe uucio. ITpunmun I[layni 1 po3nozin
€JIEKTPOHIB 3a CTallioHapHUMHU cTaHaMH. CIeKTpU aTOMIB 1 MOJIEKYJI.

14

Tema 3.

6.3. CTpyKTypa aTOMHOTO s/1pa

Po3mipu Ta ckman sgep. Hyknonu. 3apsimoBe Ta MacoBe uucna. [3oromu. Bsaemonis
HyKJIoHIB. EHepris 3B's3ky. [ledext macu. 3akOH pajioaKTHUBHOTO po3nagy. AKTHBHICTb,
cTaja po3najy, nepioj HaliBpO3May.

15

tyuna panioakTuBHICTh. [lonainm Baxkux saep, Koedili€eHT PO3MHOKEHHS HEWTPOHIB.
Jlanmoroa peakuis. Kputnuna maca. Po3paxyHOK BeTUYMHHU €HEPrii, 0 BUAUISETHCS TPU
noaut anapa. [3oromm, ix BukopucraHHs. Peakuii TepmosnepHoro cunte3y. EnemenTtaphi
yacTUHKH. KBapku.

3a 2 cemecTp - 30 roauH JeKIiHHUX

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




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

No Hazpa tremu KinpkicTb
3/m TOJIUH
1 cemecTp
1 Beryn o maboparopuoro npaktukymy. Teopist oxuOoK. 2
2 BuwmiproBanbai npuiaau. KP o Teopii moxu6ox. 2
3,4 Bukonansst pobit noOpuraiHo 3riiHo rpadiky 110 2 TOA.
5 3naga po0it. KorrponsHa pobota M 1 2
6-8 BukonanHs po0iT moOpuraaHo 3riIHO Tpadiky 1o 2 TOJI.
9 3naga pobit. KonrposibHa po6ora M 2 2
10 Beryn o maboparopHoro npaktukymy. EnekTpo-BuMiproBasIbHI MPHIIATU 2
11 Bukonansst po0bit moOpuraHo 3rigHo rpadiky 110 2 ro.
12 BukonanHs po0iT moOpuraaHo 3riJIHO Tpadiky 2
13 BukonanHs po0iT moOpuraaHo 3riIHO rpadiky 1o 2 TOJI.
14,15 3naga pobit. KorrponsHa pobora M 3 2
JladopaTopuux pooit — 30 roaguun 30
2 cemecTp
1-4 BukonanHs po0iT moOpuraaHo 3riJIHO Tpadiky 1o 2 TOJI.
5 3naga po0bit. KonrposibHa pobota M 4
6-9 Bukonansst pobit moOpuraHo 3rigHo rpadiky 10 2 roA.
10 3naua pobit. KonTponbHa podora M 5 2
11- BuxonanHs poOiT noOpurasHo 3riiHo rpadiky o 2 rop.
14
15 3naya po6it. KonTpoasna podora M 6 2
JlabopaTopuux podit — 30 ronun 30
3a 1 ta 2 cemectp — 60 rogun 1adopaToOpHUX

TEMATUKA JJABOPATOPHUX 3AHATH

MOJVIJII:
1. Mexanika
2. MonekymsipHa (i3uka Ta TepMOJUHaMiKa
3. Enextpuka
4. EnekTpoMarueTusm
5. Ontuka
6. EnemenTu ¢i3uku aToma Ta sijapa

OpieHTOBHMI nepeJtik JJa0opaToOpHUX PoOdiT

I cemecTp

Moayas 1. Mexanika

1.1 BuzHaueHHs MPUCKOPEHHS BUILHOTO MaJ{IHHS 3a JIOMOMOI0I0 MATEMAaTUYHOTO MAasITHHUKA.

1.2 BuBueHHs 3aKOHIB 00€pTAIILHOTO PYXY 3a I0MOMOror MasTHUKa Obepoeka.

1.3 Bu3zHaueHHsI MOMEHTY 1HEpIIii TiJIa METOJJOM KPYTHJIbHUX KOJUBaHb.

1.4 TlepeBipka OCHOBHOTO PIBHSIHHS TUHAMIKH 00€pTaIbHOTO PYXY 3a JOINOMOTrOI0 MasiTHHUKa Makcsera.

1.6. Buznauenunsa moayns FOnra.

1.10. Bu3HaueHHs PUCKOPEHHSI BUIBHOTO MaJIiHHS 33 JJOTIOMOTO0 00OPOTHOTO MAasITHHKA

1.11. BuzHadeHHs MpUCKOPEHHS BUIBHOTO MAIIHHS 3 KPUBOI 3aJIEKHOCTI TIEPi10y KOJWBaHb (i3HIHOTO
MasiTHUKA BiJl TIOJIO’KEHHS TOYKH MiABICY.

Mopnyasb 2. OcHOBH MOJIEKYJISIPHOI (PI3UKH | TEpMOANHAMIKH.



2.1. BusnaueHHs Koe]ilieHTY JIHIHHOTO PO3LUIMPEHHS TBEPIUX TiJI.

2.2. BusnaueHHs BigHomeHHs nuTomux Termoemuocteit Cp/Cyv MeTonom Kiiemana-Jlezopma.
2.3. BusnauyeHnHs KoediieHTy BHYTPIIHBOTO TepTs 32 CTOKCOM.

2.4. Bu3znaueHHs Koe(ilieHTY TEIIOMPOBITHOCTI TBEPAMX TiJ.

2.5. BusHayeHHs 3MiHU €HTPOMI] PH IJIaBJICHHI 0JIOBA.
Monayasb 3. Ejnekrpuka

3.1. ocnimkeHHs eIeKTPOCTaTUIHOTO MOJIS.
3.2. Bu3HavyeHHS OMIYHOT'O OIIOPY METOJIOM MiCTKa YITCTOHA.
3.3. JochimKkeHHs TeMIepaTypHOT 3aI€KHOCTI OMOPY METay.

3.4. BuzHaueHHs e€.p.C. TaJIbBaHIYHOTO €JIEMEHTa METOIOM KOMITCHCAITii.

Mopnyas 4. EnekTpomarseTusm
4.1. BuBueHHsI MarHiTHOI'O MOJIsl TOHKOI KOTYIIIKH.

4.2. BusHayeHHS TOPU30HTAIBHOI CKJIaJOBOT HAIIPYKEHOCTI MAarHiTHOTO MOJIs 3eMJli 32 JOTTOMOTOI0
TaHT€HC-TaJIbBaHOMETPA.

4.3. BuMiproBaHHsI IUPKYJISALIi HAPY>KEHOCTI MarHITHOTO IOJISt COJICHOI/A.

4.4. BuzHayeHHs MarHiTHOI IHAYKI1 OJISl COJIEHOiqa OaTiCTHUHUM METOIOM.

4.5 Bu3HaueHHS MUTOMOTO 3apsAy €JIeKTpOHA METOJOM MarHeTpoHa.

4.6 Bu3HaueHHsI JOrapupMIYHOTO JEKPEMEHTY 3aracaHHs KOJIMBaHb (Di3UYHOTO MasTHUKA.

4.7. BuBYEHHS €IIEKTPOHHOTO ocuuiorpada Ta AOCTIDKEHHS 3 HOTO JIOMOMOTOK CKIAIaHHS B3aEMHO-
NEPICHIUKYJISIPHUX KOJIMBAHb.

II cemecTp

Moayas 5. OnTuka

5.1. BuzHadeHHs JOBXKHMHU XBUJI1 CBITJIA 33 JOOMOT010 Kilelb HptoToHa.

5.2. BuzHadeHHs TOBKHHU XBWJII CBITJIa 3a JIOOMOTOI0 Oinpu3mu DpeHers.

5.3. Bu3HadeHHs JOBXKHMHU XBUJI1 CBITJIA 33 JOMOMOTOI0 TU(PAKIIHHOT IpaTKH.

5.4. TIlepeBipka 3akoHy Maitoca.

5.5. Bu3Ha4eHHs KOHLIEHTpAIil ONTHYHO-aKTUBHUX PEYOBUH MOJISPUMETPOM.

5.6. Buznauenns cranoi Credana-bonbimana ta cranoi [Inanka 3a 701OMOror0 ONTHYHOTO HMIpOMETpA.
5.7. ocnimkeHHs 3aJ1eXKHOCT] (POTOCTPYMY HACHUEHHS Bijl IHTEHCUBHOCTI CBITJIA.

5.8. Buznauenns cranoi [lnanka meronom Jlykipchkoro.

Mopayb 6. EneMeHTH KBAHTOBOI MeXaHiKH, (Pi3UKH aToOMa Ta sApa

6.1. BuB4eHHs CIIEKTpiB BUIIPOMIHIOBAHHS T'a3iB.

6.2. BuB4eHHSI ONTHYHOTO KBAHTOBOT'O T'€HEpATOpA.

6.3. BuB4YeHHs 3aJI€’KHOCTI ONOPY HAaIiBIPOBIIHUKIB Bijl TEMIEpaTypy 1 BU3HAUEHHS €Heprii akTHBaLlii.
6.4. BuznaueHHs KOHLEHTpaLii 1 pyXJIMBOCTI HOCIiB CTpyMy B HaIliBIPOBITHUKAX.

6.5. JlocnipkeHHs HalliBIPOBIIHUKOBOTO TPIOAY.

7.1. BuzHaueHHs aKTUBHOCT1 PaJ{lOHYKJIIIY.

7.2. BuzHaueHHs Koe(]ilieHTY MOTJIMHAHHS Y — IPOMEHIB.

7.3. BuznaueHHs nepioly HalliBpo3naay paaioaKTUBHOTO 130TOIY

Temu NPAKTUHIHHX 3aHATH
30 roqun y 1 cemectpi

Ne Hazpa temu Kinbk
3/m iCTh
TOJIMH
1 | Moayan 1. Tema 1. 2
1.1. KiHemMaTHKa Ta IMHAMIKA MOCTYNAJbHOI0 PyXy
[Tapamerpu  pyxy  (pamiyc-BEeKTOp, TEPEeMILEHHs, MIBHJKICTh, TNPUCKOPECHHS).




[TpsamoniniitHMiA 1 KpUBOMiHIMHUE pyX. Tpaekropis. KiHemaTnka mocTynaasHOTO pyxy.
Junamika noctymnaiasHoro pyXy. Cmia, maca. 3akoH 30epexeHHs KUIbKOCTiI pyxy. PoborTa,
€HEeprist, HOTY>KHICTh. 3aKOH 30€pe:KEeHHSI eHEeprii.

2 | Tema 2.
1.2. KinemaTuka Ta AnHaMiKka 00epTaJIbHOI0 pyxXy
[Tapamerpu pyxy. Kinematuka oOeprambHOrO pyxy. MomeHT cuid. MoOMEHT iHepiii.
MowmenT iHepuii mMarepiambHOi TOUYKH Ta TBepaoro Tina. Teopema Illteiinepa. MomeHT
1HepIii TucKa, MUIIIHIPA, CTEPXKHS BITHOCHO PI3HUX OCEH.

3 | Teopema lllteitnepa. MoMeHT iHepIIii TUCKa, HMITIHIPA, CTEPXKHS BIIHOCHO Pi3HUX OCEH.
PobGora, eHepris, NMOTYXHICTh NpH O0OEpTATLHOMY pycCi. 3aKOH 30€peKCHHS MOMEHTY
KUTBKOCTI pyXy.

4 | Tema 3.
1.3. KinemaTuka Ta AMHaAMiKa KOJIMBAJIbHOIO PyXy
Masthauku. Ilapamerpu konuBaHb. BinbHi konuBanHs. IIBUAKICTH, NPUCKOPEHHS Ta
€HEeprist KOJIMBAIBHOTO PyXY.
Bumymieni konuBanHs. Pezonanc.
XBuii, MexaHi3M ix yrBopeHHs. PiBHsHHS xBwiai. JloBkumHa XxBWiIi. 3BYK, HOTO
XapaKTEPUCTHUKH.

5 | Temad4.
1.4. Cuiin.
Cuna TspKiHHS. 3aKOH BCECBITHBOTO TSDKIHHSL.
Cunu npy>xHocTi. 3akoH ['yka B 1Box popmax 3anucy. Moayns FOnra. Jlepopmarii
peaIbHUX TIJI.
Cuna tepts. Buau tepts. KoedimieHT TepTs. 3aneXHICTh CHIIM TEPTS BiJl MIBUJIKOCTI PyXy
Ta 1HMX ¢akropis. BuyTpimHe TepTsi. 3akoH HproTOHA AJ11 BHYTPIIIHBOTO TEPTSL.

6 Mopayas 2. Tema 1.
2.1. MoJsieKky1sIpHO-KiHETUYHA Teopis i1ealbHUX ra3iB

OcCHOBHE piBHSHHS MOJIEKYJIIPHO-KIHETUYHOI TeOpii i1ealbHUX T'a3iB.

MounekyasipHO-KIHETHYHA 1HTepIipeTalis TeMieparypu. Cepeanst KIHETHUHA €Heprist
MOJIEKYJIH. 3aKOH PIBHOMIPHOTO PO3IOJILTY €HEprii 3a CTYNEeHSIMHU BiIIbHOCTI.

7 | 3akoH MakcBena mpo po3MoiT MOJeKy I ra3y 3a mBuakocTssMu. Jocmin tepua. Po3momin
bonbimana. bapomerpuuna dhopmyna.

8 | Tema 2.
2.2. SIBuia nepeHocy
CepenHe 4MclIO 3ITKHEHb 1 CEepeiHs JOBXKHHA BUIBHOTO MpoOiry Mousekyi.I'paaieHt
¢13uunoi  BemmumHu.  Judysig, 3akon  ®ika.  BHyTpimHe  TepTd,  3aKOH
Herorona. TeronpoBifnicT. 3akoH Pyp'e. 3aragbHa XapaKTEpUCTHKA SIBUIL IIEPEHOCY.

9 | Tema 3.
2.3. OCHOBH TepMOJAMHAMIKH
Pobota razy npu 3miHi 00’eMy. BHyTpimHs eHeprisd TepMoauHamiuHoi cucteMu. [lepuumit
3aKOH T€PMOJAMHAMIKHU, HOT0 3aCTOCYBaHHS JI0 PI3HUX 130IpOIECciB y razax. TerioeMHoCTi
ineanpHOrOo razy Cp 1 Cv. PoGota razy B pi3HUX i3omporiecax. AjiabaTHIHHUI MpOIIEC.
PiBusnns IlyacoHa.

10 | HampaBnenicte mnpomeciB mpupoau. Jpyruii 3akoH TepMOIWHAMIKH. 3BOPOTHIN i
He3BopoTHil npouecu. Lukn Kapno. KK nukiny Kapno. Extponis Ta ii ¢i3uunuii 3micT.
[TpuHIIMT 3pOCTaHHS €HTPOITIi.

11 | Moayas 3. Tema 1.

3.1. EjekTpocTaTi4yHe MoJjie Ta ii0ro XapakTepuCcTUKH

3akon Kynona. Enextpuune mone. HampyskeHicTh enekTpuuHoro moss. Hampyxkenicts
MoJIsl TOYKOBOTO 3apsiay. IlpuHiun cymepno3uiii enekTpuyHux moiiB. PoGorta B
esleKTpocTaTnyHOMY ToJi. [loTeHian, pi3HULA TOTEHIIATIB.




12 | Enextpoemuicte mnpoBigHuka. KonaeHcatopu. €MHICTh IUIOCKOTO, LWJIIHIPUYHOTO, 2
cepuyHoro KoHaeHcaTopis. EnekrpoemMHicTs 3eMiti. EMHICTh CUCTEMU KOHJIEHCATOPIB.

Enepris cucremu enekTpuuHuX 3apsaiB. EHepria 3apsypkeHoro npoBigHuka. Exepris, ska
HaKOIMMYCHAa y KOHAEHCATOpi, 11 00'eMHA I'yCTHHA.

13 | Tema 2. 2
3.2. 3aKOHH MOCTIHHOIO CTPYMY
Enextpuunuii ctpym Ta ioro xapakrepuctuku. Cuiia ta ryctua ctpymy. E.P.C. JIxepena
cTpyMy. [lagiHHA Hanpyry Ta eNeKTpopylliiHa cuia.
3akonu Oma. EnekTponpoBigHicTh, enekTpuyHuii omip. 3akon Jxoyins-JleHna.

14 | 3akonu Kipxroda. Bukxopucranus 3akoniB Kipxroda mis po3paxyHKy eJIEeKTPUYHUX 2
kis.3akonn Oma ta Jxkoyns-Jlenna y nudepermianbHii Gopmi.

15 | Enextpuunuii ctpym B enekrponitax. 3akoHu Papazned. Po3psaaum B razax. Crpym y 2
BakyyMi. JlammoBi giox ta Tpion.

Bceboro y 1 cemectpi 30
TOAMH
30 rogun y 2 cemectpi
Ne Hazpa tremu Kinpk
3/m 1CTh
TOAMH

1 Monayas 4. Tema 1. 2
4.1. MaruiTHe noJse
Jliss MarHiTHOro MOJs Ha MPOBITHHUK 13 CTpyMOM. 3akoH Amrmepa. MarHiTHa iHIyKIis.
MarsiTHi CUJIOBI JIiHIi.

2 | 3akoH bio — CaBapa - Jlamnaca Ta oro 3actocyBaHHs A0 PO3paxyHKY MarHiTHHMX IOJIiB 2
OpSIMOJIHIAHOTO Ta KUIbIEBOro cTpyMiB. HampyxkeHicTb Mar"iTHoro mods. Pyx
3aps/KEHUX YaCTMHOK Y MarHiTHoMy nofii. Cuna Jlopenna. Edext Xoma.

3 | Tema 2. 2
4.2. EnekTpomMardiTHa iHayKiis
OCHOBHMI 3aKOH e€JeKTpoMarHiTHoi 1Haykmii. 3akon @apanes, npaBwio JleHa.
CaMOiHAYKIIis Ta B3a€EMOIHIYKIIis.

EnexkTpoHHMII MexaHI3M €JIeKTpPOMArHiTHOi 1HAYKIii. MarHiTHUI NOTIK. [HIYKTUBHICTB.
Enepris maruiTHOro noJsi, 00'eMHa I'yCTHHA €HEprii.

4 | Tema 3. 2
4.3. EfleKTpOMAarHiTHi KOJUBaHHS i XBUJTI
KonuBanus B enexkTpuyHomy KoHTypi. JludepeHuianbHe Ta KiHEMaTHYHE pPIiBHSIHHA
konuBaHb. [lapamerpu KonmBaHb. BinbHI KonuBaHHs. JloaBaHHS KOJWBAHb.

5 | 3aracaroui KonMBaHHS. 3MyllIeHI KOJMBaHHA. Pe3onaHc. ABTokonMBaHHS. Binkpuruit 2
eJIeKTpUYHUM KOHTYp. BibGparop.

EnextpomarHiTHi XBuiI, iX xapakrepucTuku. JosxuHa xBuii. Illkana enekTpoMarHiTHUX
XBHJIb.

6 | Moayan 5. Tema 1. 2
5.1. 'eomeTpryHa onTHKA
3akoHU BiOWMBaHHS Ta 3ajJoMJeHHA cBiTia. [loBHe BHyTpimiHe BinOuBaHHs. [losicHeHHs
3aKOHIB T'€OMETPUYHOI ONTHKH 3a JONOMOr 00 NpuHImny ['toirexca.

7 | Tema 2. 2

5.2. XBH/1bOBa ONITHKA

Inrepdepenuis xBuib. I[HTEepdepentis cBiTia, i ocobmuBocti. Meton opepskaHHS
KOTEPEHTHHUX JDKepen cBiTia. [atepdepeniiiiini cxemu. [HTEepdepeHiiiss B TOHKUX IUTiBKaX.
3acTocyBaHHSA ABUIIA iHTepEPEHIIiT CBITIA.




8 | Hudpakiis XxBuib, 11 MOSICHEHHS 3a JonoMororo npuHuuny [roiirenca. [Ipunnun [olirenca 2
- ®penens. Judpaxuis Bil TOYKOBOTO HKEpesia Ta B MapalielbHUX IpoMeHsx. JAudpakiis
Ha OTBODI, TUCKY, IimmHi. J(udpakmiitna pemritka (rpaTka), ii 3acTOCyBaHHS.

9 | Ionsapuzaris ceitia. [loasiiiHe nmpomeHe3amomieHHs. 3akoH Manroca. [lonspusamis npu 2
BiIOMBaHHI Ta 3aJIOMJICHHI CBITJIa HA TPAHUII IBOX JIEICKTPHUKIB.

Hucnepcis citna. HopmanbHa Ta anopmanibHa aucnepcis. [lornmunanng cBitina. 3akoH
Byrepa - Jlambepra. KoedinieHT nmornuuanHs.

10 | Tema 3. 2
5.3. KBaHTOBa ONITHKA
3aKOHHU TEIJIOBOTO BUIPOMiHIOBaHHA. Po3monin eHeprii B crekTpi abCONOTHO YOPHOTO
tima. 3akonn Credana-bonpniMana 1 Bina. I'imoreza Ilmanka. Ksantu. Onrtuuna
mipomerpisi.

11 | 3akonu 30BHIimHBOrO Qoroedexty. PiBHsHHsA Eitnmreitna ans dotoedexty. [loscHenns 2
3aKoHIB (poTOedeKTy 3a OMOMOrOI0 KBAaHTOBHX YSBIEHb MPO CBITJIO. 3acTOCYBaHHS
doroedexry. Tuck cBitna. KsaHTtoBe moscHeHHs THCKY cBitna. KopmyckymspHo-
XBUJIBOBHH JYaJIi3M.

12 | Moayasb 6. Tema 1. 2
6.1. XBHJIbOBI BJIACTMBOCTI YACTHUHOK

Iinore3a ne bpowinsa. Jludpakiis enekTpoHiB. XBHJIHOBI BIACTHBOCTI E€JICKTPOHA.
XBHJIbOBI BIIACTUBOCTI YaCTUHOK.

13 | Tema 2. 2
6.2. ATom
3aKOHOMIPHOCTI B CIIEKTPi aTOMapHOro BoAHI0. [lnanerapHa Mosiens aToma.

[Tocrynatu bopa. Paniycu cramioHapHux opOiT. EHepreTmuHuii crnekTp aToMa BOJHIO.
[Mpunun Ilayni 1 po3noAisl eNeKTpPOHIB 3a CTaliOHapHUMHU cTaHamH. CIeKTpH aTOMIB 1
MOJIEKYJI.

14 | Tema 3. 2
6.3. CTpyKTypa aTOMHOIO siipa
Posmipu Tta cxiag sgep. Hywimonu. 3apsjgoBe Ta macoBe uMcina. [3oromu. Bzaemogis
HykioHIB. Eneprisa 3B'a3ky. Jledexkr macu.3akoH paslloaKTUBHOTO po3nary. AKTHUBHICTb,
cTajia po3najy, nepioj HaliBpo3May.

15 | Ioxmin Baxkux saep, KOePIiEHT pO3MHOKEHHS HeHTpoHiB. JlaHItoroBa peakiis. 2
Kputrnuna maca.

[3oronu, ix BukopucTaHHsa. Peakuii TepmosaepHoro cuuTe3y. EnemMeHTapHI 4acTHHKH.
KBapku.
Bceboro y 2 cemectpi 30
5. Temu camocTiitHOI po0oTH
No Kinbk
3/m Hazpa temu iCTh
TOIVH
I cemecTp

1 | CamocrTiiiHa TATOTOBKA CTYJEHTIB JI0 JIAOOPATOPHUX 1 MPAKTHYHUX 3aHIATh Ha TPOTS31 15
ceMecTpy

2 | 1.1. 3HaxomKeHHs MIBHIKOCTI Ta MPUCKOPEHHS 3a 33aJlaHUM PIBHSHHSIM PyXy Ta MoOy/I0Ba 2
rpadikiB 3anexHocreit X(1), vx(t) Ta ax(t).

3 | 1.2. Anayiorii Mix IOCTyaJbHUM Ta 00€PTATHHUM PYXOM. 1

4 | 1.3. Maremaruynuii, Qi3u4HUi Ta OPYKMHHUM MasTHUKH: TEPioJ Ta 4acTOTa KOJUBAHB, 1




JudepeHItiagbHe PiBHIHHS FAPMOHIYHUX KOJIHMBAHb.

5 1.4. TTpy>xHi BIaCTUBOCTI TBepAUX T JliarpaMu po3Tsry. 1

6 | 2.1. Posnoxinun MakcBena ta bonpiimMana. OO4YHCIeHHS BUIKOCTI MOJICKYJIN TIPH 3aaHil 2
TEeMITepaTypi.

7 | 2.2. Tunu TemmooOMiny. 1

8 | 2.3. PoGora ra3y B i3onporiecax. 3HaXOKEHHS poOOTH Ta3y Ta KoedillieHTa KOPUCHOT JJIs 2
3aJJaHOTO IHMKITY.

9 | 3.1. 3o0paxkeHHS CHJIOBHUX Ta EKBIMOTECHLIATBHUX JIIHIA HABKOJIO 00’ €KTIB 3aaHOi GopMH, 2
PO3paxyHOK HANpy>KEHOCTI Ha BiJCTaHi Biji 3aps/HKEHOTrO Tijia.

10 | 3.2. 3acrocyBanHs 3akoHiB Oma B audepeHmianpHiil Ta iHTerpanbHii dopma. [IpaBumia 3
Kipxroda.

Bceboro camocrtiiinoi podoru y I cemectpi: 30 roa.
II cemecTp

1 | CamocrTiifHa TATOTOBKA CTYJEHTIB 10 Ja0OPaTOpPHUX 1 TPAKTUYHUX 3aHATH HA mpoTs3i | 15
ceMecTpy

2 4.1. Po3paxyHOK IHAYKIii MarfHiTHOrO TOJS B TOYIll HAa BiACTaHI BiJ MPOBIAHHKA 31 2
CTPYMOM.

3 | 4.2. ObuncnenHast poOOTH ISl PAMKH 31 CTPYMOM, siKa 00€PTAETHCSI B MATHITHOMY TTOJIL. 2

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

5 | 5.1. TlobynoBa 300pakeHb B 30HMpaNbHId Ta PO3CIIOBaNbHIM JiH3aX. XiJA TPOMEHIB Yy 1
MIKPOCKOITI.

6 | 5.2. Inrepdepenuiiini cxemu. [HTepdepeHirisi B TOHKHUX IUTiBKaX. 2

7 | 5.3. BHyTpimHiii, 30BHILIHINA Ta BeHTUIbHUN (oToedekT. UepBoHa Mexa (oToedexTy s 2
METaJliB.

8 | 6.1. ludpaxiis eleKTpOHiB, 1110 MPONUIIIN NPUCKOPIOIOYY PI3HUIIIO MOTEHLIaiB. XBUJIS J1e 1
Bpoiins 511 MakpOCKOMIYHUX TIJI.

9 6.2. CiexTpu BUIIPOMiHIOBaHHS Ta MOTJIMHAHHSI CBITIIa BOJIHEBOMOIIOHIUMH 10HAMH. 2

10 | 6.3. AnepHi peakmii. EmeMenTapHi YacCTHHKH Ta 1X Kiacuikaiisi. 2

¥Ycboro camoctiiinoi podoru y Il cemectpi: 30 roxa.

Yceboro camocriiinoi podoru y 1 i II cemecrpax: 30+30=60 rox.

6. Metoau Ta 3ac00H AiarHOCTHKH Pe3y/abTATIB HABYAHHA:

3ainik B 1 Ta ek3aMeH B 2 CeMeCTpax;

ycHe a00 MUCbMOBE OMUTYBaHHS;

MOJTyJIbHE TECTYBaHHS;

pedeparn, ece;

3aXUCT J1ab0paTOPHUX Ta MPAKTUYHUX POOIT;
MpEe3eHTAIlil Ta BUCTYITH Ha HAYKOBUX 3aXOJax.

7. MeToau HAaBYAHHA .

CIIOBECHHUN MeTOJI (JICKITis);

NpaKTUYHUN MeTo]1 (J1TabOpaTOpHI 3aHATTA);

poboTa 3 HaBYAJILHO-METOUYHOIO JITEpaTypor0 (KOHCIIEKTYBAHHS);
caMOCTIifHa poOoTa (BUKOHAHHS 3aBJaHb).




8. OuiHoBaHHs pe3yJIbTATIiB HABYAHHS.
OriHIOBaHHS 3HAaHb 3J00yBava BWINOI OCBITH BigOyBaeTbcs 3a 100-0anmpHOIO MMIKAIOK 1

MEPEBOINTHCS B HAIIOHATBHY OIIIHKY 3TiIHO YMHHOTO «Il0JT0KeHHS MPO €K3aMEHM Ta 3aTiKh
y HYBill Ykpaiam»

8.1 Po3moaij 0aJiB 3a BHIaMH HABYAJbLHOI JiJILHOCTI

Bua HaBYaJILHOI TiIJILHOCTI Pe3ynbTaTn HABYAHHSA OninoBaHHa
Monyns 1. Mexanika.
Jlabopatopue 3anstrs 1. Berynm 1o )
7abopaTOpHOTO  TpakTUKymy. Teopis
noxn0oK. BuMiproBaibHi pUIIaIu.
Camocriiina po6ora 1 B ciiucky CP 5
[Ipaktuune 3ansarTs 1. Bapiantu 3agau 3amgadi o BapiaHTy 5)
JUIs BUKOHAHHS JIOMAllIHiX 3aBJIaHb
JlaGopatopue 3ausarts 2. JlaGoparopHa KP mo Teopii moxubox. )
pob6ora 1. BusHaueHHS MNPUCKOPEHHS 3BIT o 1abopaTopHiit poOOTi
BUIBHOTO  TAIHHA 33  JIOTIOMOTOIO
MaTeMaTHYHOI'0 MasiTHUKA
Camocriiina po6ora 2 B criucky CP 5
[IpakTuuHe 3aHATTS 2 3anayi mo BapiaHty 5
JlaboparopHe 3aHATTA 3. BukoHaHHA 3BIT 10 J1abopaTopHii poOOTI 5)
nabopaTopHoi poOoTH 1o rpadiky
[IpakTrune 3aHsATTS 3. 3amadi 1o BapiaHTy 5)
JlaboparopHe 3auaTTs 4. BukoHanHs 3BIT 10 J1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTH Mo rpadiky
CamocriitHa po6ora 3 B ciiucky CP 5
[TpakTiuHe 3aHATTS 4. 3agadi O BapiaHTy 5
JlaboparopHe 3aHATTA 5. BukoHaHHs 3BIT 10 J1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTH MO rpadiky
[IpakTuune 3aHATTS 5 3amayi 1Mo BapiaHTy. 5+25=30
MopayJ/ibHa KOHTPOJIbHA podoTa 1.
Beboro 3a moayJem 1 100
Moayas 2
Jlaboparopue 3ansrrs 1. BukoHaHHs 3BIT 10 J1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTu 1o rpadiky
CamocriitHa po0oTa 4 B criucky CP 5)
[Ipaktrune 3aHsTTs 1. 3a;adi 1o BapiaHTy 5
JlaGopatopHe 3aHATTS 2. . BuxoHaHHs 3BiT 1o 1abopaToOpHii poOOTI 5
nabopaTtopHoi poboTH no rpadiky
[IpakTnune 3aHsTTA 2 3amadi o BapiaHTy 5
JlaboparopHe 3auaTTa 3. BukoHaHHs 3BIT 10 1abopaTopHiit poOOTI 5)
nabopaTopHoi poOoTH 1o rpadiky
CawmocriitHa po6oTa 5 B criucky CP 5
[IpakTuune 3aHaTTA 3. 3angadi o BapiaHTy 5)
JlaGopatopHe 3aHATTS 4. BukoHaHHA 3BiT 1o 1abopaTopHii podoTi 5)
n1abopaTopHOi PoOOTH 1O TpadiKy
Camocriitna po6ora 6 B ciiucky CP 5)
[IpakTuune 3aHTTS 4. 3amadi 1o BapiaHTy 5
JlaGopatopHe 3aHATTs 5. BukoHaHHA 3BiT 1o 1abopaTopHii podoTi 5)




nabopaTtopHoi poOoTH 1o rpadiky

[IpakTuune 3aHATTA 5 3anmaygi mo BapiaHTy. 5+25=30
MoayJibHa KOHTPOJIbHA podoTa 2.

Bceboro 3a Mmoayiem 2 100
Monayas 3

JlaGopaTopue 3anarts 1. BukoHaHHs 3BIT 110 JIaOOpaTOPHii poOOTI 5

nabopaTtopHoi podoTu mo rpadixky

Camocriitna po6ora 7 B criucky CP 5

[IpakTuune 3aHgTTs 1. 3anmayi mo BapiaHTy 5

JlaGopaTopHe 3aHsATTA 2. . BukoHaHHS 3BIT 110 JIaOOpaTOPHii poOOTI 5

nabopaTtopHoi podoTu o rpadiky

CamocriiiHa po6ora 8 B ciiucky CP 5

[IpakTuune 3aHATTS 2 3anmadi mo BapiaHty )

JlaGoparopHe 3aHsATTs 3. BukoHaHHA 3BiT 1o abopaTopHii podoTi 5

nabopaTopHOi PoOOTH 1O Tpadiky

Camocriitna po6ora 9 B criucky CP 5

[Ipaktuune 3aHsATTSA 3. 3anayi mo BapiaHty 5

JlaboparopHe 3auaTTa 4. BukoHanHs 3BiT 1o 1abopaTopHii podOTi 5)

nabopaTopHOi POOOTH MO rpadiky

Camocriiina po6ora 10 B criucky CP 5

[Ipaktrune 3aHATTS 4. 3anayi mo BapiaHty 5

JlaboparopHe 3aHATTA 5. BukoHanus 3BIT o 1abopaTopHiit poOOTI 5

nabopaTtopHoi poboTH Ho rpadiky

[IpakTnyne 3aHaTTA 5 3ajaui MO BapiaHTYy. 5+30=35
MoayJ/ibHa KOHTPOJIbHA podoTa 3.

Bcenoro 3a moayJiem 3 100

Hagpuanbna poGora (M1 + M2+M3)/3*0,7 <70

3aaik B 1 cemectpi 30

Bceboro 3a kype

(HaBuaabHa pob6oTa + 3aJjik) < 100

2 cemecTp

Mopnyas 4
Beryn no npaktukymy M4, M5, M6 3BIT 10 J1abopaTopHiit poOOTI 5)
Buxonanus naGopaTtopHoi poOoTH 10O
rpadiky
Camocriitna po6ora 1 B ciiucky CP 5
[Ipaktuune 3anstra 1. Bapiantu 3agau 3anadyi o BapiaHty 5)
JUIsl BUKOHAHHS IOMAIlIHiX 3aBJaHb
JlaGopaTopue 3anarts 2. BukoHaHHs KP 1o teopii moxuOox. 5
n1abopaTopHoi pobOTH MO TpadiKyro 3BIT Mo 1abopaTopHiit pobOTi
[IpakTuune 3aHsTTA 2 5)
JlaGopatopHe 3aHATTS 3. BukoHaHHA 3BiT 1o 1abopaToOpHii poOOTI 5
nabopaTtopHoi poboTu no rpadiky
Camocriitna po6ora 2 B ciiucky CP 5)
[IpakTrune 3aHATTS 3. 3amadi 1o BapiaHTy 5
JlaGopatopHe 3aHATTS 4. BukoHaHHA 3BiT 1o 1abopaTopHii podoTi 5)
n1abopaTopHOi PoOOTH 1O TpadiKy
CamocriitHa po6ora 3 B ciiucky CP 5)
[IpakTnune 3aHATTA 4. 3amaui o BapiaHTy 5)
JlaGopaTopHe 3aHATTS 5. BukoHanHs 3BIT 110 JIaGOpaTOPHiit poOOTI 5




nabopaTtopHoi poOoTH 1o rpadiky

[IpakTuune 3aHATTA 5 3anmaygi mo BapiaHTy. 5+35=40
MoayJibHa KOHTPOJIbHA podoTa 4.
Bceboro 3a moay.aem 4 100
Moayas 5
Bukonanus nabopaTopHoi poOOTH IO 3BIT 110 JIaOOpaTOPHii poOOTI 5
rpadiky
Camocriitna po6ora 4 B criucky CP 5
[Ipaktuune 3ansatTs 1. Bapiantu 3agau 3amadi o BapiaHTy 5
JUISl BAKOHAHHS JIOMAIIIHIX 3aB/IaHb
JlabopaTopue 3auarts 2. BukoHaHHs KP mo Teopii moxubox. )
nabopaTtopHoi poboTH Mo rpadiKkyro 3BiT no 1abopaTopHii pobOTi
Camocriitna po6ora 5 B criucky CP 5
[MpakTiuHe 3aHATTS 2 5
JlaGoparopHe 3aHsATTs 3. BukoHaHHA 3BiT 1o 1abopaTopHii podOTi 5
nabopaTopHOi POOOTH 1O TpadiKy
Camocriitna po6ora 6 B criucky CP 5
[Ipaktuune 3aHATTSA 3. 3anayi mo BapiaHty 5
JlaboparopHe 3auaTTs 4. BukoHanus 3BIT o 1abopaTopHiit poOOTi 5
nabopaTtopHoi podoTu 1o rpadiky
Camocriitna po6ora 7 B ciiucky CP 5
[Ipaktuune 3aHsATTS 4. 3anmadi mo BapiaHTy )
JlaGopatopHe 3aHATTs 5. BukoHaHHA 3BiT 1o 1abopaTOpHii poOOTI 5
1abopaTopHoi pobOoTH 1o rpadiky
[IpakTnyne 3aHaTTA 5 3anaui 1O BapiaHTYy. 5+30=35
MoayJabHa KOHTPOJIbHA podoTa 5.
Bceboro 3a mogyaem S 100
Monyas 6
Buxonanns naGoparopHoi poOOTH 1O 3BIT 10 J1abopaTopHiit poOOTI 5)
rpadiky
CamocriiiHa po6oTa 8 B ciiucky CP 5
[Ipaktuune 3anatTs 1. Bapiantu 3agau 3anaui o BapiaHTy 5
JUTsl BAMKOHAHHS JIOMAITHIX 3aBJIaHb
Jlaboparopue 3aHATTS 2. BukoHaHHS KP mo Teopii moxuboxk. 5
1abopaToOpHOi POOOTH MO Tpadikyro 3BIT 110 JIaOOpaTOPHii poOOTI
CamocriitHa po6oTa 9 B criucky CP 5)
[IpakTuune 3aHsTTA 2 5)
JlaGopatopHe 3aHATTs 3. BukoHaHHA 3BiT 1o 1abopaTopHii poOOTi 5
nabopaTtopHoi poboTH no rpadiky
CamocriitHa po6ora 10 B ciiucky CP 5
[IpakTrune 3aHATTS 3. 3a;adi 1o BapiaHTy 5
Jlaboparopue 3auatTa 4. BukoHanus 3BIT 10 1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTH 1o rpadiky
[IpakTuune 3aHTTS 4. 3amadi 1o BapiaHTy 5
JlaGopatopHe 3aHATTS 5. BukoHaHHA 3BiT 1o 1abopaTopHii podoTi 5)
n1abopaTopHOi PoOOTH 1O TpadiKy
[IpakTuune 3aHATTA 5 3anmayi mo BapiaHTy. 5+35=40
MoayJibHa KOHTPOJIbHA podoTa 6.
Bceboro 3a MmoayJiem 6 100

HapuaabHa podora

(M4 + M5+M6)/3 *0,7 <70




Ex3amen

30 | 30

Bceboro 3a 2 cemecTp

(HaBuanbHa poboTa + ex3amen) < 100

8.2. Illkana ouiHIOBaHHS 3HAHb 3100yBa4ya BHILOI OCBITH

PeiiTuHr 3100yBava BUIIOi OCBITH, OayH

O1iHKa 3a HallOHAJIBHOK CUCTEMOXO

(ex3aMeHHU/3aTIiKN)
90-100 BIZIMIHHO
74-89 no0pe
60-73 3a10B1JIBHO
0-59 HE3aI0BIIBLHO

8.3. IloJiTHKA OLiHIOBAHHSA

IMoJjiTuka moao
JeIJIalfiHiB Ta

poOOTH, SKI 3MalOTHCS 13 TOPYHICHHSM TEPMiHIB 0€3 TMOBaXHUX MPUYHH,
OILIHIOIOTHCS Ha HIDKYY OIHKY. [lepecknanants Mo1yiB BiIOyBaEThCS 13 JO3BOIY

nepecKJIaIaHHs JICKTOPA 32 HAsIBHOCTI MOBXKHUX MPUYHUH (HAPUKIIA, JIKAPHSIHUH).

IoaiTuka momao CIUCYBAaHHS MiJ 4Yac KOHTPOJIbHUX pOOIT Ta ek3aMeHiB 3abopoHeHi (B T.4. 13
aKkajgeMiqHOI BUKOPUCTaHHSAM MOOITBHHUX JeBaiiciB). Pedeparm mNOBHHHI MaTH KOpPEKTHI
100POYECHOCTI TEKCTOBI MOCUJIAHHS HA BUKOPUCTAHY JIITEPATYPy

IMogiTnka momo
BiBiAyBaHHs

BiJIBITyBaHHS 3aHATh € OOOB’S3KOBHM. 3a 00 €KTHBHHMX NPHYUH (HAIPHKIA],
XBOpo0Oa, MbKHAapOJHE CTa)KyBaHHS) HaBYaHHS MOXe BiJOyBaTHCh 1HAMBITyalbHO
(B oH-J1aliH (hOpMI 3a MOTOKEHHSIM 13 IeKaHOM (PaKyJIbTETY)

9.HaByaJILHO-MeTOANYHE 320e3MeYeHHS

- E€JEKTPOHHMI HaBYAIbHUI KypC HABYAJIBbHOI IUCHUIUIIHU (Ha HABYAJIbHOMY TOpPTaJl
HYVBIll Ykpaiuu eLearn - nocunarnms)
- https://elearn.nubip.edu.ua/course/view.php?id=1594

- https://elearn.nubip.edu.ua/course/view.php?id=1593

https://elearn.nubip.edu.ua/course/view.php?id=3660

- KOHCIICKTH JICKI[IH Ta 1X Mpe3eHTailii (B eIEKTPOHHOMY BUTJISII);
- TAPYYHUKH, HaBYAJIbHI TOCIOHUKH, TPAKTUKYMH;

- METOAWYHI MaTrepiajd MI0JI0 BUBYCHHS HABYAIBHOI JAUCIUILUTIHHM JUIS 37100yBaviB
BHUILOT OCBITH JICHHOI Ta 3a04HOI (POopM 3100y TTS BULIOI OCBITH.

10. PexomenoBaHi qaxepesa inpopmauii

1. ®izuxa. HaBuyajnbHMii MOCIOHMK CaMOCTIHHOI POOOTH CTYAEHTIB 1HXEHEPHUX
crieniaibHOCTeN 3aknaaiB Buioi ocBity / B.B. boiiko, f.0. I'ymentok, M.B. Mamntora,
B.I1. Yopwiii // K.: Bunasaunrso “Jlipa-K”, 2022. — 644 c.

2. ®izuka. HaBuanabuuii nmocionuk (OcHOBU Teopii, TecTH, 3aadi 3 MPUKIATaMUA
po3B’si3yBanHs): HasuanmpHuii mocionuk / B.B. boiiko, A.Il. Binpmauenko, b.O.
I'pynunin, B.I1. Yopsniit // K.: Bunauuurso “Jlipa-K”, 2023. — 404 ¢. ISBN 978-617-

520-637-9.



https://elearn.nubip.edu.ua/course/view.php?id=1594
https://elearn.nubip.edu.ua/course/view.php?id=1593
https://elearn.nubip.edu.ua/course/view.php?id=3660

3. di3zuka: HaBYAJbHUH NOCIOHMK 115 ciayxadiB miaroroBunx KypciB HYBill
VYkpaiau, abitypieHTiB, 1O TOTyIOThCA g0 3madi 3HO 3 mpenmery «dizukay,
CaMOCTIHHO1 poOOTH CTYZIEHTIB 1HXKEHEpHUX creniaasHocTel By3iB / B. B. boiiko, .0.
I'ymentox, M.B. Mamnrora, B.I1. Yopniii - Bugasaunrso “Jlipa-K”, 2023. - 631 c. ISBN:
978-617-520-376-7

4. boiiko B.B., Bigpmauenko A.Il., I'ymentok .0., 3anoino [.A., Insin [LII., Mamrora
M.B., Yopniiit B.Il. ®i3uunnii npakTukyM. MeToaudHi BKa3iBKM 10 BHUKOHAHHS
7a0opaTopHUX POOIT B 3MilIAaHOMY Ta AMCTaHLiHHOMY pexkumi. KuiB: BumaBHuumii
uentp HYBIII Ykpainu, 2022. 340 c.

5.boitko B. B., Inmsin II. II., I'ymentok . O., Yopuiit B. II., Mamota M. B.
JlaGopaTopHi po6oTHu 3 PizuKku: MeTOAMYHI BKAa3iBKM 0 BUKOHAHHS JTA0OPATOPHUX
poOir. Y.1. Moaymi 1,2,3. KuiB : Bunasuuunii nuentp HYbBill Ykpainu, 2021. 40 c.

6. boitko B. B., Imein II. II.,, 'ymentoxk . O., Yopniit B. II., Mamota M. B.
JlabopaTopHi po6oTu 3 (i3uKkH : MeTOAUYHI BKA3iBKM /10 BUKOHAHHS JJA0OPATOPHUX
po6iTt. Y. II. Moaymi 4,5,6. Kuis : Bunaanuuii nentp HYBIll Ykpainu, 2021. 30 c.

7. M@i3zuka. 30IpHUK 3ajJa4, TECTIB, KOHTPOJbHHX Ta IHAWBIAYaJbHUX 3aBAaHb IS
CTYJICHTIB 1HXXEHEPHUX CHEIlalbHOCTeH Mg 3MillaHoro (¢opMary HaBYaHHS.
MeTtoanuHni Bka3iBku (HaB4anbHe BuaanHs) / Boiiko B.B., Mamora M.B., YopHiii
B.II1. // K.: BugaBanuuii neatp HYBill Ykpaiau. — 2024. — 362 ¢

InTepHer - 1xepena
1. Kanan Youtube «kKA®EJIPA ®I3UKU HYBill YKPATHI»
https://www.youtube.com/channel/UCUQ-x3dx5Lw2SL6w9a6DNDg
Hata 3Bepuenns: 10.04.2025.
2. Mexanika. OCHOBHI OHSTTSL.
URL.: https://www.youtube.com/watch?v=hyEul6F8baw
Hata 3BepHenHs: 10.04.2025
3. MonekynsapHa ¢izuka. [louatok TepMoaMHAMIKY.
URL.: https://www.youtube.com/watch?v=fo2HE2tu 3|
Hata 3BepHenHs: 10.04.2025
4. EnextpoctaTtuka. Enektpoemuicts. Konnencaropu.
URL.: https://www.youtube.com/watch?v=37E2Gc73HaA
Jara 3Bepuenns: 10.04.2025
5. Marnetusm. OcHoBu. EnekTpruyHa 1 MarHiTHa B3aeMo/Iii. [HIyKilisi MarHiTHOTO MOJIS.
URL.: https://www.youtube.com/watch?app=desktop&v=_[ReBOzCFLI
Hara 3BepHenns: 10.04.2025
6. Ontuka. OCHOBHI ITOJIOKEHHS.
URL.: https://www.youtube.com/watch?app=desktop&v=v64Vq k-yHo
nara 3sepHeHHs: 10.04.2024
7. lMoptan: ®i3uka — Bikinexis.



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

URL:
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%B
B:%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0

nata 3sepHeHHs: 10.04.2025



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

