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CremtianpHicTh F2 - [mkenepis mporpamHoro 3abe3neueHHs
OcaitHs nporpaMa «IH>KeHepish MPOrpaMHOro 3a0e3MeYeHHs»
OC bakanasp
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Po3pobuuiku: noueHt kadenpu pizuxu, kaua. Gpiz.-mMaT. HaAyK, JOLEHT
Apocnas 'YMEHIOK

Kwuis — 2025 p.



Onuc HaBYAJBHOI AUCIUILIIHM (00 1000 dpyrosanux suaxis)

Jucuumiza ,,(pi3uuHi OCHOBU KOMII' IOTEPHOI €JIEKTPOHIKM™ sIBJIss€ COOOI0 OJIHY 3 OCHOB TE€OPETHYHOI
MiArOTOBKHU, TOOTO (hyHIaMeHTanbHy 0a3y, 06€3 sAKoi HEMOXKJIMBE BUBUCHHS JUCIMIUIIH UKy 1HXEHEPHOTO
npodinto. BuBduenns ¢izuku 3ade3nedye MoriaubIeHHs 3HaHb CTYACHTIB PO OCHOBHI BJIACTUBOCTI MaTepii,
3aCBOEHHS METOMIB OJIEp)KaHHS JOCTOBIPHUX JaHUX Tpo (i3MUHI BIACTHBOCTI PEUYOBHUH, 3HAHHS
HAMMPOCTIIIMX METOMAIB BUMIPIOBAHHS MEXaHIYHHUX, TEPMIUHHUX, EJIEKTPHYHUX, MArHITHUX 1 ONTHYHHUX
BJIACTUBOCTEH PEUYOBHH.

3aBaaHHA AucuMIUIiHM. HanaTu cTyaeHTaM JOCTaTHIO TEOPETHYHY MiATOTOBKY B 00jacTi (i3uKH,
BJIACTUBOCTEH PEUYOBMH Ta MarepiajiiB, SKa JI03BOJUTH OPIEHTYBATHCh Y TOTOLl HAyKOBOI 1 TEXHIYHOL
iHpopMarii, BUKOPUCTOBYBaTH B poOOTI (i3uuHI 3aKOHHU; CHOPMYBATH Yy CTYJCHTIB HAYKOBHH CBITOTJIS,
PO3yMIHHS TPAaHUIIb 3aCTOCYBaHHS (DI3WYHUX TEOPiid, BMIHHS OI[IHIOBATH CTYIIHb JOCTOBIPHOCTI pe3yJIbTaTiB
eKCIIEpUMEHTAIBHUX YW MAaTEeMAaTUYHHUX JOCHIHKEHb; II0YAaTKOBI HABUYKUA TPOBEJCHHA BHMIpIOBaHb
XapaKTEPUCTUK (DI3UIHUX T

I'any3b 3HaHb, cHEeNiaJIBHICTH, OCBITHA IPOrpaMa, OCBITHIH CTyNiHb
T'anyss 3nans F2

OcCBiTHI# CTYIIIHB bakanasp

CrienianpHICTh F2 «Inoicenepis npocpammnoeo 3abe3neuentsy

OcBiTHs porpama «IHotcenepisn npocpamno2o 3abe3neyennsy
XapakTepucTHKA HABYAJIbHOI IV CHHUILTIHA

Bun 000B’s13K0Ba

3arajgpHa KUIBKICTh TOJIMH 150

Kinbkicte kpenutiB ECTS 5,0

KinbKicTh 3MICTOBUX MOJYJIiB 2

Kypcouii mpoekt (po6ora) -

dopMa KOHTPOIIIO 3aIK. eK3aMeH

IToxa3HUKH HABYAJBLHOI AMCHHUILIIHT
AJIsl ACHHOI Ta 32049HOI GopM 3100yTTS BHIIOI OCBITH
dopma 3100yTTsI BUILOI OCBITH

JAeHHA 3a04HA

Kypc (pik niArOTOBKH) 1

Cemectp 1

Jlex1iitai 3aHATTs 30 200., 200.
Bcvo20-30 200.

[IpakTHyHi, CEeMIHAPCHKI 3aHSITTS - 200.

JlaGopartopHi 3aHITTS 30 200., 200.
Bcvo20-30 200.

CamocriitHa poboTa 90 200., 200.
Bcv020-90 200.

KinpkicTh THKHEBUX ayTMTOPHUX FOJUH 4 200.

TSt IeHHO1 popmu 3100y TTS BUIIOT

OCBITH




1. MeTa, KOMIIETEHTHOCTi Ta MPOrPaMHi pe3yJIbTATH HABYAJbHOI IMCHMILIiHH
MeTtor0 HaBYaNbHOT JUCHMIUTIHU  «(I3WYHI OCHOBU KOMIT IOTEPHOI EJEKTPOHIKU» €
MIOCJIITOBHE BHUBYEHHSI CTYJEHTaMH OCHOBHHMX 3aKOHIB 1 MOJOXXKEHb (DI3UKHM /I Mi3HAHHS
3arajJbHUX 3aKOHOMIPHOCTEH SBUIL MPUPON; BUKOPUCTAHHS JAHUX 3aKOHIB B ONEPaTUBHOMY
PO3B’s13aHH1 MPOOIEM; OCBITICHHS MOXKIMBUX MPUKIAJAHUX 3aCTOCYBaHb (PI3UYHUX METOJIB 1
IpUIaAiB y IPAKTUYHIN I1sUTBHOCTI.
3aBJaHHsl HABYAJIbHOI MUCHUILIIHM «(I3UYHI OCHOBH KOMIT IOTEPHOT EINEKTPOHIKID)
HACTYTIHI:

CTBOpEHHS Yy CTYJEHTIB JIOCTaTHBO IIMPOKOI MIATOTOBKH B ramy3i (i3UKH, BOJOIHHS
(GyHIaMEHTaIbHUMHU MOHATTAMU Ta TEOPISIMU KJIACUYHOI Ta Cy4acHOl (pi3uku, 110 3a0e3neuye
iM e(eKTUBHE ONMAHYyBaHHS CHELAIbHUX MPEIAMETIB U MOJAJIbITY MOKIUBICTE BUKOPHUCTAHHS
(GI3UYHUX TPUHITUITIB.

Y pe3yabTari BUBYEHHS HABYAJIBHOI AUCHMILIIHA «(i3M4YHI OCHOBHM KOMII’IOTEPHOI
€JIeKTPOHIKM» CTYIeHT NOBUHEH

3Hamu:

- OCHOBHI (D13UYHI BEJIMUMHHU, OJIMHHUIII X BUMIPIOBaHb, OCHOBH TE€OPii MOXUOOK Ta
npaBuiia 00poOJIEHHS Pe3yJIbTaTiB BUMIPIOBaHb;

- (yHAaMEHTaJIbHI TOHATTA W Teopii KJIACHMYHOI Ta Cy4dacHOl (i3uKH 3 TUM, 100
€()eKTUBHO ONaHyBaTH CIIELIAJIbHI HaBYaJIbHI JUCHUUIUIIHA Ta BUKOPUCTATU 3HAHHS (D13MYHUX
3aKOHOMIPHOCTEHN y MailOyTH1H poOoOTi;

- METOJY PO3B'A3yBaHHs MPAKTUUHUX (DI3MYHUX 337a4 Ta IpooIeMm;

- IPUHLMUIIM J11 TPUIAJiB, B TOMY YUCI1 €JIEKTPOHHO-00UYMCIIIOBAJILHOI anaparypu;

emimu:

- IPOBO/IUTH MAaTEeMaTHYHY 1 CTATUCTUYHY OOPOOKY pe3yJIbTaTiB BUMIPIOBAHb;

- KOPUCTYIOYUCH (D13UYHUMH TTOJI0KEHHSIMHU, 3aKOHAMH 1 TEOPISIMH, 3aCTOCOBYBATH
HaOyTi TEOPETUYHI Ta MPAKTUYHI 3HAHHS BHACJIIOK BUBUYEHHS CICIIIaJbHUX JUCIIUTLUIIH B
MaiOyTHIM poOOTi 13 CIIeiaTbHOCTI;

- TOsICHIOBATH (h13MYHI MPOIIECH Ta SABUIIA, K1 BIIOYBAIOTHCA IMiJl Yac POOOTH Pi3HOTO
POy MEXaHI3MiB, 1110 BUKOPUCTOBYIOTHCS B IPAKTUYHIN A1SIIBHOCTI,

- 3aCTOCOBYBATHU Cy4acHi (Pi3UYHI METO/HM 1 MPUJIAJAHN HA MPAKTHUILIL.

Haboymmsa komnemenmnocmeii:

3MIIMCHIOETHCS BIJIMOBITHO /10 Tally3i 3HaHb «IHpOpMaIliifHi TeXHOJIOTI». 3aTBEPHKEHO
npotokoa Ne Bix " 22 " nmuctomana 2023 p. 3acimanns Baenoi paau HYBill Ykpainu

iHTerpanpHa komrnereHTHicTh (IK):

3MaTHICTh PO3B’SA3YBATH CIICIIai30BaHI 3a/ladul Ta BUPINIYBAaTH MPAKTUYHI TPOOIEMH
mig 4Yac mpodeciiHol MisUIBHOCTI 'y Taly3l eJeKTPOSHEPTeTUKH, EJEeKTPOTEXHIKH Ta
€JIEKTPOMEXaHIKM a00 y Mpolecl HaBYaHHsI, 10 nepeadavae 3acCTOCYBaHHS TEOPiil Ta METO/IB
CICKTPOTEXHIKM ¥  EJIEKTPOMEXaHIKM 1  XapaKTepu3ylThCS  KOMIUIEKCHICTIO  Ta
HEBU3HAYEHICTIO YMOB.

e 3aranpHi KomneTeHTHOCTI (3K):

KO02. 31aTHICTH 3aCTOCOBYBATHU 3HAHHA y MPAKTUYHUX CUTYaIlisX
KOs5. 3MaTHICTh BUUTHUCS 1 OBOJIO/TIBATH Cy4aCHUMHU 3HAHHAMU
K20. 3garnicTh 3acTocoByBaTd (pyHAAMEHTAIBHI 1 MUKAUCUUIUTIHAPHI 3HAHHA JIJIS1 YCIIIITHOTO



PO3B’sI3aHHS 3aBJIaHb 1HXKeHepil MIPOTrPaMHOTO 3a0e3MeUYeHHS
K26. 3paTHICTh A0 aNrOPUTMIYHOTO Ta JOTIYHOTO MUCIIEHHS

Ilpozpamnui pezyromamu nasuanus (IIPH).
ITPO1. AmamizyBatu, LUIECOPSIMOBAHO INyKAaTH 1 BHOMpATH HEOOXIJHI JJiS BHUPILICHHS
npodeciiHuxX 3aBaaHb 1H(OpPMALIHHO-IOBIIHUKOBI PECYpCHM 1 3HAaHHA 3 YypaxXyBaHHSIM
CYYaCHHUX JIOCATHEHb HAYKH 1 TEXHIKU.

2. Ilporpama Ta cTPpyKTypa HABYAJIbHOI JMCUHUILIIHU

1 cemectp
KinpkicTs rogun
Ha3Bu 3MiCTOBHX MOIYJIIB 1 JeHHa Gopma 3aouna dhopma
TeM yChOT y TOMY YHUCII yChOTO TOMY YHCIIi
0 nek | mab | op | iHg | c.p. n| o | nab | iHg | c.p.
1 2 3 4 15| 6 7 8 9110 11 | 12 13
Mooyns 1
MEXAHIKA
Tema 1. Beryn. Kinematuka 7 1 2 4
Ta IUHAMIKa
MOCTYNAIBHOTO PYXY
Tewma 2. Kinematuka ta 5 1 4
JUHAMiKa 00epTabHOTO
pyxy
Tema 3. Kinematuka ta 6 1 5
TUHAMIKA KOJIUBAJILHOI'O
pyxy
Tema 4.Cunm 8 1 2 5
MOJIEKYJIAIPHA @I3HKA TA TEPMO/IHHAMIKA

Tema 1. MonekymsipHO- 6 1 5
KIHETHYHA Teopis
1leaJbHUX ra3iB
Tema 2. SIBumia nepesocy 6 1 5
Tewma 3. OcHOBH 8 1 2 5
TEPMOJIMHAMIKHU

EJIEKTPHKA
Tewma 1. Enextpoctatuyune 9 1 2 6
TI0JIE Ta MOTO
XapaKTePUCTUKU
Tema 2. 3akoHu 10 2 2 6
MOCTIMHOTO CTPyMy

Mooyns 2
EJIEKTPOMATI'HETH3M
Tema 1. MarniTHe mose 8 1 2 5
Tewma 2. EnextpomarnitHa 8 1 2 5
THIYKITiS
Tewma 3. EnexrpomaraiTHi 7 2 5
KOJIMBAHHS 1 XBHJII
OIITHKA

Tema 1. I'eomerpuuna 7 1 6
OITHKA




Tema 2. XBuin0oBa 7 1 2 4

OITHKA

Tema 3. KBanToBa onTuka 7 1 2 4
EJIEMEHTH ®I3UKH ATOMA TA A/[PA

Tema 1. XBUIBOBI 7 1 6

BJIACTHBOCTI YaCTHHOK

Tema 2. ATom 6 1 5

Tema 3. CtpykTypa 8 1 2 5

aTOMHOTO siipa

150 30 | 30 | - - 90

Ycboro rogua

3. Temu aexkuii

1 cemecTp-30 roauH JeKIiHiHUX

Ne
3/

HazBa Temn

Kinbx
1CTh
TOIUH

MOaYJb 1.

MEXAHIKA

Beryn
[Ipenmer ¢izuku. Marepis 1 pyx. Popmu pyxy wmatepii. Meroau ¢Gi3HUHUX
nociikeHb. @i3uka Ta 1HIN HayKd. 3B'SI30K (I3MKM 1 TEXHIKM, iX B3a€MHHUI BIUIMB.
BaxuuBicte BHBUEHHS (QI3MKM A8 MalOyTHIX (¢axiBLIB Yy Taly3l €HEepreTUKU
arponpoOMUCIIOBOTO BUPOOHUIITBA. MaTemMaTH4YHHUI amapaT, K 3acid JOCHiHPKeHHS Ta
BLIKPUTTS (p13MYHUX SBHIIL.

Tema 1.

1.1. KinemaTHka Ta nHaMiKa MOCTyHalbHOTO PyXy
[Tapamerpu  pyxy  (pamiyc-BeKTOp,  TEpEeMIIEHHS,  IIBUAKICTb,  MPUCKOPEHHS).
[TpsmomniniliHuil 1 KpuBoOdiHiMHMN pyX. Tpaekropis. KiHemaTnka HOCTYNanbHOTO pPYXY.
Junamika noctynaibHoro pyxy. Cuia, maca. 3akoH 30€pekeHHsI KUIBKOCTI pyxy. PoOora,
€HEepris, NOTY>KHICTb. 3aKOH 30€peKeHHsI eHeprii.

Tema 2.
1.2. Kinemaruka Ta qTuHamika o0epTaabHOTO pyxXy
[Tapametrpu pyxy. Kinematuka obepranbHOro pyxy. MomeHT cuid. MOMEHT iHepuii.
MowmeHT iHepuii MarepianbHOi TOYKM Ta TBepaoro Tina. Teopema Ilrteiinepa. MomeHT
1HepIii AucKa, MWITIHPA, CTEP>KHS BITHOCHO pi3HUX ocell. PoOoTa, eHepris, HOTY>KHICTh MPH
obepTanbHOMY pyci. 3aKOH 30€peKeHHSI MOMEHTY KIJTbKOCTI PyXYy.

Tema 3.
1.3. Kinemaruka Ta quHamika KOJIMBAJILHOTO PyXy

Mastauku. [ludepeHuianbHi Ta KiHEMaTHYHI PIBHSHHS KOJMBaHb. [lapaMeTpu KOJIMBaHb.
BinbHi konuBaHHs. IlIBuAKICTh, MPUCKOPEHHS Ta €HEpris KOJMBaJIbHOrO pyXy.CkiagaHHA
KOJIMBaHb. 3aracaiodi KonuBaHHs. J[udepeHiianpHe Ta KiHEeMaTH4HE PIBHSIHHS KOJHBAHb.
[Tapamerpu konuBanb. JlekpemeHT 3aracanHs. KoedimienT 3aracanns. Yac pemakcartii.
AnepionnyHi KoJuBaHHA. Bumymeni konumBanHs. [lapamerpum konuBaHb. Pe3oHaHc.
ABTOKOJIMBaHHS. XBUJIi, MEXaHI3M 1X yTBOpeHHs. PiBHsSHHS XxBwii. JoBXKWHA XBHUII.
XBUJIHOBUN BEKTOp. AKyCTHYHI XBWi, iX xapaktepuctuku. Edexr [lomnepa. 3Byk, ioro
XapaKTEPUCTUKH.

Tewma 4.
1.4. Cunn




KoncepBatuBni cuctemu. Cuna TsDKIHHS. 3aKOH BCECBITHBOTO TsDKIHHS. [IprcKopeHHs
BUIbHOTO majiHHs. PobGora cunmu TsoxinHA. KocmiuHi mBuakocti. Cyiii Mpy>KHOCTI. 3aKOH
I'yka B aBOX ¢opmax 3ammcy. Moayns FOura. [lepopmanii peansaux tin.Cuna tepts. Buaun
tepTsa. KoedimieHT TepTs. 3aJIeKHICTh CUJIM TEPTS BiJl MIBUAKOCTI PyXy Ta IHIUX (PaKTOpiB.
Buytpimne tepts. 3akoH HpioToHa /U1 BHYTPIIIHBOTO TEPTSL.

MOJIEKYJISAPHA ®I3UKA TA TEPMOJINMHAMIKA

6 Tema 1.
2.1. MonekynspHO-KiHETHYHA TEOpis i1eaNbHUX ra3iB
OcHOBHE DPIBHAHHS MOJIEKYISPHO-KIHETUYHOI Teopii 1leanpbHUX Tra3iB. MoJeKyspHo-
KiHeTHYHa iHTeprperamis TemnepaTypu. CepeaHs KiHETHYHA EHEprisi MOJEKyTu. 3aKoH
PIBHOMIPHOT'O PO3MOJIUTY €HEPrii 3a CTYIEHSIMH BLJIbHOCTI.

7 | 3akoH MakcBena mpo po3Mmoail MOJIeKyJ rasy 3a mBuakoctsmu. Jlocmin [ltepra. Posmomin
bonwsiimana. bapomerpuuna gpopmyna.

8 2.2. SIBuiia nmepeHocy
CepenHe 4ncio 31TKHEHb 1 cepeIHS JOBKHUHA BIILHOTO MPOOITY MOJIEKYI.

I'panmient ¢iznmunoi Benmmunnu. Judysis, 3akon ®ika. BayTrpimHe TepTs, 3akoH Hprorona.
TennonposianicTe. 3akoH Pyp'e. 3arajgbHa XapakKTEepUCTHUKA SBULL IEPEHOCY.

9 Tema 3.

2.3. OCHOBH TE€PMOIMHAMIKH

PoGota ra3zy mpu 3MiHi 00’ eMy. BHYTpilHS eHepris TepMOAMHAMIYHOI cucTemH. [lepmmit
3aKOH TePMOAMHAMIKHU, HOT0 3aCTOCYBAaHHS 10 Pi3HUX 130MPOLIECIB Yy Ta3ax.
TemnoemuocTi ineansHoro razy Cp i Cv. Pobora ra3y B pisHHX i3omporecax. AniadaTuaHuit
nporec. PiBusHHs [lyacona.

10 | HampaBnenicte mpoueciB mnpupoaud. Jpyruid 3akoH TepMOAMHAMIKU. 3BOpPOTHIN 1
He3BopoTHIN npouecu. Lukn Kapro. KK/ mukny Kapro. di3nuHa npuyrHa HE3BOPOTHOCTI
npoueciB npupoau. Extpomnist 1a ii ¢i3uunui 3MicT. [IpuHIun 3pocTaHHs €HTPOIii.

EJIEKTPUKA
11 Tema 1.
3.1. EnexTpocTaTuuHe noje Ta Horo XapakTepucTHUKU
3akoH Kynona. Enextpuune none. HanpyxeHicTs enekTpuyHoro nois. HampyxeHicTs moss
TOYKOBOTO 3apsiay. [lpuHnmn cyneprio3uinii enexTpudyHuX moiiB. ['padiune 300pakeHHs
eslekTpuyHoro noist. Pobora B enektpoctatnuHomy nodi. IloreHmian, pi3HULsE MOTEHIaliB.

12 | EnextpoemHuicte mpoBigHuKa. KonmeHcaropu. E€MHICTH IUIOCKOTO, IHJIIHAPUIHOTO,
chepuuHoro koHaeHcaTtopiB. EnexTpoemHicTh 3emii. €MHICTh CHUCTEMH KOHAEHCATOPIB.
Enepris cuctremu enextpuuHux 3apsni. EHepris 3apsypkeHoro mpoBigHuka. Enepris, sika
HAKOMHUYEeHAa y KOHJEeHcaTopi, 11 00'eMHa rycTuHa.

13 Tema 2.

3.2. 3aKOHM MOCTIHHOTO CTPyMY
Enextpuunuil ctpym ta iloro xapakrepuctuku. Cuiia ta ryctuna crpymy. E.P.C. JIxxepena
crpymy. [lafiHHS HanpyTH Ta eneKTpopyIliifHa cuia.
3akonu Oma. EnexTponpoBigHICTh, eneKTpuaHmii onip. 3akoH [[xoymsa-JIeHa.

14 | 3akonu Kipxroda. Buxopucranns 3akoHiB Kipxroda mms po3paxyHKy eJNeKTpHUYHHX
kin.3akonn Oma Ta Jxoynsi-Jlenna y audepeHiianpHiin hopmi.

15 | Enextpuunuii ctpyM B enektpoditax. 3akonu Papazes. Po3psau B razax. CTpyM y BakyyMi.
JlammoBi miox Ta TPioJI.

MOJYJIb 2.
EJIEKTPOMATI'HETHU3M
1 Tema 1.

4.1. MaruiTse noJjie




MarepiaJibHICTh MarfiTHOro 1moJisi. Jlis MarHiTHOrO MOJIS HA MPOBIJHMK i3 CTPYMOM. 3aKOH
Awmnepa. MaraiTHa iHAYKIlis. Mar"iTHi CHIIOBI JIiHI.

2 | 3akon bio — CaBapa - Jlamaca Ta #oro 3acTocyBaHHS 10 PO3PaxyHKy MarHiTHUX IIOJIiB
MPSMOJTIHIHHOTO Ta KIJBIIEBOTO CTpyMiB. HampyskeHicTh MarHiTHOTO moJist.Pyx 3apsipkeHux
9acTUHOK y Mar"iTHomy noui. Cuna Jlopenna. Edexr Xoina.

3 Tema 2.

4.2. EnexTpoMardiTHa iHIyKIlis

Camoinnykmiss Ta B3aeMOIHIyKiis. OCHOBHMM 3aKOH €JIEKTPOMArHIiTHOI 1HAYKINi. 3aKoH
Ddapanest, npaswiio Jlenmna. EnekTrpoHHMiA MeXaHi3M eIeKTPOMArHiTHOT iHIyKIlii. MarHiTHwiA
noTik. [HaykTUBHICT. EHEpTisi MarHiTHOTO 1MoJjsi, 00'€éMHAa I'YCTHHA €HEprii.

4 Tema 3.

4.3. EnexTpoMarHiTHi KOJIMBaHHS 1 XBUITI

KonuBanus B enekTpuyHoMy KOHTYypi. JudepenmianpHe Ta KiHEeMaTWUYHE pPIBHSIHHS
konuBaHb. I[lapamerpu konuBaHb. BinbHi KonuBaHHA. JlomaBaHHS KOJNMBaHb. 3aracarodi
KOJIMBaHHS. 3MyIleHi KonuBaHHS. Pe3oHaHc. ABTOKONHMBaHHA. BiIKpuTuil eneKTpUYHUI
KOHTYyp. BiOparop. PiBusinus MakcBesia. [nterpanpHi Ta qudepeHuiaabHi GopMu 3amucy
piBHsIHP MakcBea.

5 | EnexkrpomaruiTHi XBWii, iX XapakTepucTHKd. JIOBXKMHA XBWJII. 3aJOMJICHHSA. BekTop
[oiinTinra.llpuamun [roiirenca. Bropunni xBuii. @®poHTaNbHI TMOBEPXHI Ta MPOMEHI.
[Ikana enekTpoOMarHiTHUX XBWIb. JIKeperna eIeKTpOMarHiTHUX XBWIb. Bunume cBiTIo.

OIITUKA
6 Tema 1.
5.1. 'eomeTpuyHa onTuka
3akoHu BigOWBaHHS Ta 3aiomiieHHS cBitna. [loBHe BHyTpimHe BinOuBaHHs. [losicHeHHS
3aKOHIB T€OMETPUYHOI ONTUKH 32 JIOTIOMOI00 MpUHIMUIY [ folrenca.
Tewma 2.
5.2. XBUJIbOBA OINTUKA
Inurepdepenuis xBunb. IHTEepdepenmis cBitna, ii ocobmuBocTi. MeTon onepxaHHA
KOTepEeHTHHUX Jpkepen cBiTia. [HTepdepeniiitni cxemu. InTepdepeHis B TOHKUX IUTIBKaXx.
3acTocyBaHHs BUIIA iHTepdEpeHLIii CBITIA.

7 | Hudpaxiis XBUib, ii HOSCHEHH 3a JonoMororo npuHuuny I'roirenca. [Ipunnun [olirenca
- ®penens. Judpaxiiis Bil TOUKOBOTO JKepesia Ta B apajielbHUX nIpoMeHsax. dudpakiis Ha
OTBOpI, IUCKY, IinuHi. Audpaxuiiina penriTka (rpatka), i 3acTOCyBaHHS.

8 | Momsapuzamis ciTia. [loxsiiiHe mpomeHe3asomieHHS. 3akoH Mamoca. [lomsipu3zariss mpu
Bi/IOMBaHHI Ta 3aJIOMJICHHI CBITJIa Ha TpaHUIl JBOX AienekTpukiB. [Ipusma Hikons. [ltyyna
a”izotpomnis, epekr Keppa. SBume oOepraHHs IUIOmMHM KoiuBaHb. [lucmepcis cBiTia.
Hopmanena Ta aHopmanbsHa aucrepcid. [lormunanHs cBitina. 3akoH byrepa - Jlambepra.
KoedirienT nornmuHaHHsI.

9 Tema 3.

5.3. KBaHTOBa onTuka

Oco06auBOCTI TEIUIOBOTO BHUIPOMIHIOBaHHSA. Mojenb abCONIOTHO YOPHOro Tijla. 3aKOH
Kipxroda. Posnoxin eneprii B cnekTpi aOcomtoTHO dYopHoro Tina. 3akoHu Credana-
bosibiimana i Bina. I'inoresa [Tnanka. KBantu. OnTryuHa mipoMeTpis.

10 | 3akonu 30BHImMHBKOTO (oroedekry. PiBHsuas Eitnmreitna mns doroedekry. IlosicHeHHs
3aKOHIB (OTOEPeKTy 3a JOMOMOrol0 KBAaHTOBUX YsBJIEHb NPO CBITIO. 3acCTOCYBaHHS
doroedexry. Hocmimu JleGeneBa. Tuck cBiTia. KBaHTOBE MOSCHEHHS THCKY CBITJIA.
KoprycKysipHO-XBHJIBOBHH Ayalli3M.

EJEMEHTHU ®I3UKU ATOMA TA SAIIPA
11 Tema 1.
6.1. XBWIBOBI BIIACTUBOCTI YACTUHOK
I'imote3a ne bpoiinsa. dudpaxiis enekrponis, gocmigun Jlesicona i J[xepmepa. XBUIbOBI
BJIACTHBOCTI €JIEKTPOHA, iX 3aCTOCYBaHHS. XBHJIbOBI BJIACTUBOCTI YACTHHOK.
12 | Tema 2.




6.2. Atom
JliHIAYACTI CHEKTPHU K KJIIOY ISl pO3raayBaHHsI Oy/IOBH aroMa. 3aKOHOMIPHOCTI B CIIEKTpi
aToMapHoro BojHIO. [lmaneTapHa MoJielib aToMa.

13 | Iloctynatu bopa. Pagiycm cramionapHux opOiT. EHepreTnuHuii crekTp aroma BOIHIO.
[Ipupona crekrpanbHuX JiHIA. bararoenekTponni aromu. I'onoBHe, opOiTaigbHE 1 MarHiTHE
kBaHTOBI ymucina. Croin enektpoHa. CriHoBe kBaHToBe umcio. [Ipuamun Ilaymi 1 po3momin
SJIEKTPOHIB 32 cTallioHapHUMHU cTaHamMu. CIIEKTpU aTOMIB i MOJIEKYIL

14 | Tema 3.

6.3. CTpyKTypa aTOMHOTO si7jpa

Posmipu Ta ckman saep. Hyxmonu. 3apsigoBe Ta macoBe yucia. I3otomu. B3aemomis
HyKsIoHIB. Enepris 3B's3ky. Jledexkt macu. 3akoH pai0OaKTHMBHOTO pPO3Maay. AKTHBHICTB,
cTaja po3najy, nepioj HaliBpoO3MaLy.

15 | Mryyna panioakTuBHICTh. llominm BaXkkuX saep, Koe(dili€eHT PO3MHOXKEHHS HEUTPOHIB.
Jlanmorosa peakuis. Kputnuna maca. Po3paxyHOK BeJIMYMHHU €HEprii, 10 BUAUIAETHCS MPU
nonim sipa. I3otomm, ix BukopucraHHs. Peakmii tepmosinepHoro cuHTesy. EnemenTaphi
yacTuHKU. KBapku.

3a 1 cemecTp - 30 roauH JeKUiliHUX
3a 1 cemecTp Bcbhoro 30 roauH JeKuiiiHuX.
4, Temu JabopaTopHuX (MPAKTHYHUX, CEMiHAPCbKUX) 3aHATH
Ne Hazpa tremu KinmpkicTh
3/mn TOAMH
1 cemecTp
1 Bceryn 1o naboparopHoro npaktukymy. Teopist moXuOok. 2
2 BuwmiproBaniphi npusiaau. KP no Teopii moxu0oxk. 2
3,4 BukonanHs poOiT noOpuraiHo 3riiHo rpadiky 10 2 Toj.
5 3naua pobit. KontponsHa pobora M 1 2
6-8 BukonanHs poOiT noOpuraiHo 3riiHo rpadiky 10 2 Toj.
9 3naua pobit. KonTponsHa pobora M 2 2
10 Beryn no nabopatopHoro npakTukymy. EnekTpo-BuMiproBalibHI MPHIIAIH 2
11 BukoHaHHs po6iT noOpUraiHo 3riiHo rpadiky 10 2 TOA.
12 BukonanHs poOiT noOpuraiHo 3riiHo rpadiky 2
13 BukoHaHHs po0IT moOpuUraiHo 3riiHo rpadiky 110 2 TOJI.
14,15 3naua pobit. KonTponsHa podora M 3 2
Jla6opaTopuux podiT — 30 roauH 30

3a1 cemectp — 30 roauH 1a00paTOPHUX

TEMATUKA JIABOPATOPHUX 3AHATH
Temu:
1. Mexanika
2. MonekynsipHa (pi3uka Ta TepMOIHHAMIKA
3. Enextpuka
4. EnexTpoMarHeTu3m
5. Onrtuka
6. EnemenTu ¢i3uku aroma Ta sapa

OpienToBHMI nepeJtik 1a00paTOPHUX POOIT

I cemecTp
Monayas 1.
MexaHnika




1.1 BusHaueHHs MPUCKOPEHHS BUIBHOTO MAAiHHSA 32 JIOTIOMOTOI0 MaTEMAaTUYHOTO MasiTHHKA.

1.2 BuB4eHHS 3aKOHIB 00€pTAIBHOTO PyXY 3a IOMOMOroro MastTHuka OoepOeka.

1.3 BusHaueHHS MOMEHTY iHEpLii TiJla METOJIOM KPYTHUJIBHUX KOJIMBAHb.

1.4 IlepeBipka OCHOBHOT'O PiBHSHHS IMHAMIKH 00€PTAIBHOTO PyXYy 3a JIOIIOMOTOI0 MasTHHKa MakcBea.

1.6. Buznauennst monyns fOnra.

1.10. BuzHaueHHs IPUCKOPEHHSI BUTBHOTO MaJiHHS 32 JOMIOMOT0I0 00OPOTHOTO MasTHUKA
1.11. Bu3zHaueHHs IPUCKOPEHHS BUIBHOTO MAJiHHS 3 KPUBOI 3aJI€KHOCTI MEPioAy KOJUBaHb (Pi3HUHOTO
MasTHHKA BiJl TTOJIOXKEHHS TOYKH TiABICY.

OcHoBM Mos1eKyISIPHOI (Pi3MKH | TepMOAMHAMIKH.

2.1. Bu3naueHHs koedimieHTy JiHIHHOTO PO3IIMPEHHS TBEPIUX TiJ.

2.2. Busnauenns BigHouieHHs mutomux Terioemuocteit Cp/Cyv metonom Kitiemana-Jle3opma.
2.3. BuzHauyenHs koeilieHTy BHYTPIIIHBOTO TepTs 32 CTOKCOM.

2.4. BusHaueHHs KOe]ili€HTY TETUIONPOBITHOCTI TBEPAUX Ti.

2.5. Bu3HaueHHs 3MiHU €HTPOIIIi ITPH TUTABJICHHI OJIOBA.
Enexkrpuka

3.1. JlocnipkeHHS eIeKTPOCTATUYHOTO TIOJIS.
3.2. Bu3Ha4yeHHs1 OMIYHOTO OMOPY METOAOM MicTKa YiTCTOHA.
3.3. JlocnipKeHHS TeMIIEpaTypHOI 3aJIe)KHOCTI OIIOPY METaly.

3.4. BuzHaueHHs €.p.C. TaIbBaHIYHOTO €JIEMEHTa METOIOM KOMITCHCAITI1.

Mopnyas 2.
Enexkrpomaruerusm
4.1. BuB4eHHsI MarHiTHOTO MOJII TOHKOI KOTYIIKH.

4.2. Bu3sHaueHHs TOPU30HTAIIBHOI CKJIaJOBOT HAMIPYKEHOCTI MarHiTHOro NoJst 3eMili 32 0OMOMOTOK0
TaHT€HC-TaJIbBAaHOMETPA.

4.3. BuMiproBaHHsI LUPKYJISALI{ HApy>KEHOCTI MarHiTHOTO IOJIsl COJIEHOINaA.

4.4. BuzHaueHHs] MarHiTHOI IHAYKII1 TOJISl COJIEHOija OaTiCTUUHUM METOJIOM.

4.5 BusHaueHHs MUTOMOTO 3apsily €JIeKTPOHA METOI0M MarHEeTpOHa.

4.6 BuzHaueHHS JIOTapu(pMIYHOTO JEKPEMEHTY 3aracaHHs KOJIMBaHb (PI3MYHOr0 MasTHUKA.

4.7. BuBueHHs €JEKTPOHHOro ocuuiorpada Ta AOCIIIPKEHHS 3 HOro JOMOMOIOK CKJIaJaHHS B3a€MHO-
MEPIIEHIUKYIISIPHAX KOJIMBAHb.

Onrtuka

5.1. BuzHaueHHs JOBKHMHU XBUJII CBITJA 32 JONOMOT010 Kisens HpioToHa.

5.2. BuzHaueHHsI TOBXXMHHU XBUJII CBITJIA 3a JonoMororo oinpusmu dpenens.

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

5.4. TlepeBipka 3akoHy Maitoca.

5.5. Bu3Ha4yeHHs KOHLIEHTpAIlil ONTHYHO-aKTUBHUX PEYOBUH MOJISIPUMETPOM.

5.6. Buznauenns cranoi Credana-bonbiimana ta cranoi [1nanka 3a J01OMOror0 ONTHYHOTO HipOMeETpa.
5.7. JocnimpkeHHs 3aJ1e)KHOCT1 (POTOCTPYMY HACHUEHHS Bijl IHTEHCUBHOCTI CBITJIA.

5.8. Buznauenns cranoi [lnanka meronom Jlykipchkoro.

EneMeHTH KBAaHTOBOI MeXaHiKH, (Pi3MKHN aTOMA Ta siApa

6.1. BUBYeHHS CIIEKTPiB BUIPOMIHIOBAHHS T'a3iB.

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

6.3. BuBYeHHs 3aJI€:KHOCTI ONOPY HaMiBIPOBITHUKIB Bifl TEMIEpaTypy 1 BA3HAUYEHHS €HEprii akTHBALlii.
6.4. BusHaueHHS KOHIIEHTpAIIil 1 PyXJIMBOCT1 HOCIiB CTPyMY B HaIliBIIPOBITHUKAX.

6.5. JlocmimkeHHs HAMiBIPOBITHUKOBOTO TPiOAY.

7.1. Bu3HaueHHS aKTUBHOCTI PaJIiOHYKIIITY.



7.2. BuzHaueHHs Koe(ilieHTY MOTJIMHAHHS Y — IPOMEHIB.
7.3. BusHaueHHs TIepioly HAmiBpO3Maay pagioaKTHBHOTO 130TOITY

Temn MNPAKTHIHHX 3aHATH

30 ronuu y 1 cemectpi

No Haspa temu Kinpk
3/m iCTh
TOAMH

1 | Moayan 1. Tema 1. 2
1.1. KinemaTHKa Ta IMHAMIKA MOCTYNAJIBbHOI0 PyXYy
[Tapamerpu  pyxy  (paluiyc-BeKTOp, TMEPEMIIIEHHS, MIBUAKICTb, MPUCKOPCHHS).
[TpssmosiHifiHUY 1 KpuBOIiHIAHUN pyX. TpaekTopia. KiHemaTuka mocTynajibHOTO pyXy.

Junamika nocrynansHoro pyxy. Cuna, Maca. 3akoH 30epexXeHHs KUTbKOCTI pyXy. PoGora,
EHEprisl, MOTYKHICTh. 3aKOH 30€peKeHHS eHeprii.

2 | Tema 2. 2
1.2. KinemaTuka ta InHaMika 00epTajJbLHOIO0 Pyxy
[Tapamerpu pyxy. Kinemaruka oGeprampHOro pyxy. MomeHT cuimu. MOMEHT iHepIii.
MowmeHT iHepiii maTepiaibHOi TOYkM Ta TBepaoro Ttina. Teopema IllteiitHepa. MomeHT
iHepUii AuCKa, MUITIHAPA, CTEPXKHS BIIHOCHO Pi3HUX OCEH.

3 | Teopema Illteiinepa. MoMeHT iHEpIIil AUCKA, MITIHJIPA, CTEPXKHS BIIHOCHO Pi3HUX OCEH. 2
Pobota, eHepris, MOTYXHICTh Tpu OOepTANbHOMY pyci. 3aKOH 30epeKeHHS MOMEHTY
KUTBKOCTI PyXY.

4 | Tema 3. 2
1.3. KinemaTuka Ta AMHAMIKa KOJIMBAJIbHOI0 PyXy
MasitHuku. Ilapamerpu konuBanb. BinbHi konuBanHs. IIBHAKICTH, TPUCKOpPEHHS Ta
€Heprist KOJIMBAJIBHOTO PyXY.

Bumymieni konuBanHs. Pe3oHaHc.
XBuii, MexaHi3M iX yTBopeHHs. PiBHAHHS xBwiai. JloBkumHa XBuii. 3BYK, Horo
XapaKTEPUCTHKH.

5 | Tema 4. 2

1.4. Cuin.

Cuna TsoKiHHA. 3aKOH BCECBITHBOTO TSKIHHS.

Cwu nipy>xHOCTI. 3aKoH ['yka B 1BoX opMmax 3amucy. Monayns FOnra. Jlepopmarrii

peasbHMX TiJI.

Cuna tepts. Bunu tepts. KoediuieHT TepTs. 3aneXHICTh CHIIM TEPTA BiJ MIBUIAKOCTI PYXY

Ta iHMX ¢akropiB. BuyTpiniae Tepts. 3akoH HploTOHA /U1 BHYTPIIIHBOTO TEPTSI.

6 | 2.1. Moseky/JsipHO-KiHeTHYHA Teopis ileaTbHUX rasis 2

OcHOBHE piBHSHHS MOJIEKYJIIPHO-KIHETUYHOI TeOpii i/]ealbHUX Ta3iB.

MonekynsipHO-KIHETUYHA 1HTepIpeTalis Temneparypu. CepeHs KiIHeTUYHa eHepris

MOJIEKYJIH. 3aKOH PIBHOMIPHOTO PO3IOJILITY €Heprii 3a CTYHEeHSIMHU BiIbHOCTI.

7 | 3akoH MakcBena mpo po3mo/it MoJieKya rasy 3a muakoctsamu. Jocnin Itepna. Po3nozin 2
bonwsimana. bapomerpuuna popmyna.

8 | 2.2. SIBumia mepeHocy 2
CepenHe uyMcno 3ITKHEHb 1 CepeAHs JOBXHMHA BUIBHOTO MpoOiry Mosekyi.l'panieHTt
¢izuynoi  BenmmumHM.  udyszis, 3akon  @Dika.  BHyTpimHE — TepTs,  3aKOH
Hrrotona. TermonpoBinHicTh. 3akoH Dyp'e. 3aragpHa XapaKTEPUCTHKA SBHII TEPEHOCY.

9 | 2.3. OcHOBH TepMOAMHAMIKH 2

Po6ora razy mpu 3MiHi 00’emy. BHyTpimHsa eHepris TepMoanHaMivuHOi cucteMu. [leprmit
3aKOH TEPMOJAMHAMIKHU, HOTO 3aCTOCYBaHHS JI0 PI3HUX 130IpOIECiB y razax. TernoeMHoCTi
ineanpHOro razy Cp 1 Cv. PoGota razy B pi3HUX i3omporiecax. AiabaTUYHHUI TMPOIIeC.
PiBusnns Ilyacona.




10

Hanpasnenicte mnpomeciB mpupoau. [pyruii 3akoH TepMOIWHAMIKH. 3BOpPOTHIM 1
He3BopoTHIN mponecu. [ukn Kapro. KK mukny Kapro. EnTpormist ta i pizuunuii 3micT.
[TpuHIMT 3pOCTaHHS SHTPOIII].

11 | 3.1. EnekTpocTaTU4He M0Jie TA iOro XapaKTepUCTUKH
3akon Kynona. Enextpuune mose. HampykeHicTh enexTpuyHoro mnois. HampyskeHicTb
nosis TOYKOoBoro 3apsay. [lpuHimn cynepnos3uiii enexkTpuuHux mojiB. PoGora B
enekTpocTatnyHoMy ToJi. [ToTeH tian, pi3HUIS TOTEHITIATIB.

12 | EnextpoemHicTs mpoBimHuka. KonumeHcaropu. E€MHICTH IUIOCKOTO, ITWIIHAPUYHOTO,
chepuuHOro KOHIeHCaTOPiB. EnekTpoeMHicTh 3eMiti. EMHICTh CHCTEMU KOHJIEHCATOPIB.
Eneprist cucrtemu enextpuyHux 3apsaaiB. EHepris 3apsmxeHoro nposigHuka. EHepris, sika
HAKONMYEHA y KOHJCHCATOPI, ii 00'eMHa T'yCTHHA.

13 | 3.2. 3akonu nocriifHOrO CTPYMY
Enextpuunuii ctpym Ta ioro xapakrtepuctuku. Cuia ta ryctuda ctpymy. E.P.C. Jlxepena
ctpymy. [laginHs Hanpyru Ta eneKTpopyuIiiiHa cuma.
3akonu Oma. EnekTponpoBigHicTs, enekrpuyaui omip. 3akon Jxoyisi-JleHna.

14 | 3akonu Kipxroda. Buxopucranns 3akoniB Kipxroda ams po3paxyHKy eNeKTPUUYHUX
kis.3akonn Oma ta Jxkoyns-Jlenna y nudepeHmianbHii Gopmi.

15 | EnextpuuHuii cTpyM B enektpoiitax. 3akonu Papanes. Pospamu B razax. Ctpym y
BakyyMi. JlammoBi giox ta Tpion.

1 Mopayas 2. Tema 1.

4.1. MaruiTHe noJse
Jliss MarHiTHOro MOJs Ha MPOBIJHUK 13 CTpyMOM. 3akoH Ammepa. MarHiTHa 1HAYKIS.
MarsiTHi CHJIOBI JIiHII.

2 | 3akon bio — Capapa - Jlammaca Ta HOro 3acToCyBaHHSI O PO3paXyHKYy MarHiTHUX TOJiB
MPSIMOJIIHIFHOTO Ta KUIbLIEBOrO CTpyMiB. HampykeHicte Mar”iTHoro moinsa. Pyx
3apsAHKEHUX YaCTUHOK Yy MarHiTHoMy noui. Cuna Jlopenua. Edext Xomna.

3 | Tema 2.
4.2. EnekTpoMardiTHa iHayKuis
OCHOBHMI 3aKOH e€JeKTpoMarHiTHoi 1Haykmii. 3akon @apanes, npaBwio JleHa.
CaMOiHAYKIIis Ta B3a€EMOIHIYKIIis.
EnekTpoHHMI MexaHI3M eJIeKTpOMAarHiTHOi 1HIyKuii. MarHiTHUi noTiK. [HAYKTHBHICTH.
Enepris maruiTHOTro 1oJst, 00'eMHa I'yCTHHA €HEeprii.

4 | Tema 3.
4.3. EfleKTpOMAarHiTHi KOJUBaHHS i XBUJTI
KonuBanus B enekTpuuHoMmy KoHTypi. JludepeHuianbHe Ta KiHEMaTHYHE pPIiBHSIHHA
KonuBaHb. [lapamerpu KonmBaHb. BiibHI KosmBaHHs. JlogaBaHHS KOJUBAHb.

5 | 3aracaroui KonMBaHHA. 3MyIlIeHI KonuBaHHS. Pe3oHaHC. ABTOKONMBaHHS. Binkputuit
eJIeKTpUYHUM KOHTYp. Bibparop.

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

6 |S5.1.TeoMeTpnyHa ONTHKA
3akoHu BigOWBaHHS Ta 3ajomiieHHs cBitia. [loBHe BHyTpimHe BinOuBaHHS. [loscHEHHs
3aKOHIB T€OMETPUYHOI ONTUKH 32 OTIOMOT010 puHnumy ['tolireHca.

7 | 5.2. XBujib0Ba oNTHKA
Inrepdepenuis xBuib. I[HTEepdepentis cBiTna, i ocobmuBocti. Meton opep:kaHHS
KOTEPEHTHHUX JKepen cBiTia. [aTtepdepeniiiiini cxemu. [HTepdepeHiiiss B TOHKUX TUTIBKaX.
3acTocyBaHHSA ABUIIA iHTepEpEHIIil CBITA.

8 | Hdudpakiis XBuiib, 1l HOSICHEHHs 3a qonomMororo npuniuny [toirenca. [punnun [roiirenca




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

9 | HNonspuzanis ceitna. [loasiitne mpomene3anomienHs. 3akoH Mamroca. [lonspusanis npu 2
B1JIOMBaHHI Ta 3QJIOMJICHHI CBITJIa HA TPAHMIII IBOX JIICJICKTPHKIB.

Hucniepcia cBiTna. HopmansHa Ta aHopManbHa aucnepcis. [lornmuuanHs cBiTina. 3akoH
byrepa - Jlam6epra. KoedirieHT morimuHaHHS.

10 | 5.3. KBanToBa ontuka 2
3aKOHHU TEIJIOBOTO BUIPOMiHIOBaHHA. Po3monin eHeprii B crnekTpi abCONOTHO YOPHOTO
tima. 3akoHn Credana-bonpiiMana 1 Bina. [l'imoreza Ilmanka. Ksantu. Onrtuuna
nipomerpisi.

11 | 3akonu 3oBHImHBOTO (hoToedekty. PiHsuua Eitnmreiina nius ¢oroedekty. [loscHenHs 2
3aKOHIB (poTOedeKTy 3a TOMOMOrOI0 KBAaHTOBHX YSBIEHb MPO CBITJIO. 3acCTOCYBaHHS
doroedexty. Tuck cBitna. KsaHTtoBe moscHeHHs THCKY cBitna. KopmyckymspHo-
XBUJIHOBHH JTyalli3M.

12 | 6.1. XBWIBLOBi BJACTHBOCTi YACTHHOK 2

[imore3a ne bpoins. dudpaxiiis enekTpoHiB. XBUIBOBI BIACTHBOCTI €IEKTPOHA.
XBUJIbOBI BIACTUBOCTI YaCTHHOK.

13 | 6.2. ATom 2
3aKOHOMIPHOCTI B CIIEKTPI aTOMapHOro BoAHM. Ilnanerapna Mozens aToma.

[Tocrynatu bBopa. Paniycu cramionapaux opOit. EHepreTnyHuid CHeKTp atoma BOJHIO.
[Tpunuun [Taymi i po3noain eneKTpoHIB 3a cTauioHapHUMHU cTaHamu. CHEeKTpU aTOMiB 1
MOJICKYJI.

14 | Tema 3. 2
6.3. CTpyKkTypa aTOMHOrO iipa
Posmipu Tta cxiag sgep. Hywimonu. 3apsjgoBe Ta macoBe uMcina. [3otomu. Bzaemogis
HykioHIB. Eneprisa 3B'a3ky. Jledexkr macu.3akoH pa/lloaKTUBHOTO po3nary. AKTHUBHICTB,
cTajia po3najy, nepioj HaliBpO3May.

15 | Ioxmin Baxkux saep, KOePiliEHT PpO3MHOKEHHS HEHTpoHiB. JlaHItoroBa peakiis. 2
Kpurrnuna maca.

I3oronu, ix BukopucTaHHdA. Peakuii TepmosaepHoro cunte3y. EneMeHTapHI 4acTHHKH.
KBapku.
Bceboro y 1 cemectpi 60
r.
5. Temu camocTiitHOI po0oTH
No Kinbk
3/m HasBa Temu iCTh
TOIVH
I cemecTp

1 | CamocrTiiiHa MiArOTOBKA CTYJEHTIB /0 JIaOOpATOPHUX 1 MNPAKTUYHUX 3aHATh Ha MPOTSA31 15
ceMecTpy

2 1.1. 3Haxo/KEeHHS MBUIKOCTI Ta TPUCKOPEHHS 3a 33JlaHUM PIBHSIHHSIM PYyXy Ta MoOy/10Ba 2
rpadikiB 3anexHocreit X(t), vx(t) Ta ax(t).

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

4 | 1.3. MaremaruyHuii, Qpi3U4HU Ta NPYXKUHHUN MasTHUKH: TEPioJ Ta 4acTOTa KOJIMBAHb, 1
nudepeHiiaibHe PIBHSIHHS TAPMOHIYHUX KOJIMBAHb.

&) 1.4. ITpy>kHi BIaCTUBOCTI TBepAMX TiJ. J/liarpamMu po3Tsry. 1

6 2.1. Po3noninu MaxkcBena ta bonsiimana. O04UnciieHHs MIBUIKOCTI MOJICKYJIU TPU 3aaHil 2
TEMIIepaTypi.

7 | 2.2. Tunu TemmooOMiny. 1




8 | 2.3. Pobora ra3y B izomporuiecax. 3HaX0/DKEHHSI poOOTH ra3y Ta Koe(ilieHTa KOPUCHOT ISt 2
3aJJaHOTO IHKITY.

9 | 3.1. 3o0paxkeHHS CHJIOBHUX Ta EKBIMOTECHLIATBHUX JIIHIA HABKOJO 00 €KTIB 3aaHOi GpopMH, 2
PO3paxyHOK HaIlPY’>KEHOCT] Ha BIJICTaHI BiJI 3aps/DKEHOTO Tijia.

10 | 3.2. 3acrocyBanHs 3akoHiB OMa B audepeHmianpHiil Ta iHTerpanbHii dopma. [Ipasmia 3
Kipxroda.

1 | CamocrTiiiHa TATOTOBKA CTYJEHTIB 110 JIAOOPATOPHUX 1 MPAKTHYHHUX 3aHITh Ha MPOTS31 15
ceMecTpy

2 4.1. Po3paxyHOK IHIYKIli MarHiTHOrO IOJIsI B TOYI[l Ha BIJACTaHI BiJl NPOBIAHHMKA 31 2
CTPYMOM.

3 | 4.2. O6uucneHHs poOOTH Ui paMKH 31 CTPYMOM, sIKa 00€pTA€ThCsI B MAarHITHOMY TTOJTI. 2

4 | 4.3. KonuBanus B LC-koHTYpi: 3aKOHU 3MiHH 3apsy, CTPyMy Ta HalpyrH, 4acToTa Ta 1
1epioJ1 KOJIMBaHb.

5 | 5.1. TlobynoBa 300pakeHb B 30HMpalbHIA Ta PO3CIIOBaNbHIN JiH3aX. XiJ HPOMEHIB Y 1
MIKPOCKOITI.

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

7 | 5.3. BuyTpimHiii, 30BHIIIHINA Ta BeHTHWIbHUHN (oToedekTu. UepBoHa Mexa GoTtoedeKTy ams 2
METAJIIB.

8 | 6.1. dudpaxuist eleKTpOHIB, IO MPOUIILTN TPUCKOPIOIOYY PI3HUIIIO TOTSHIIATIB. XBHIIS /1€ 1
Bpoiinst 11 MakpOCKOIIYHUX TiJL.

9 | 6.2. CiekTpu BUIIPOMIHIOBAHHS Ta MOTJIMHAHHS CBITJIa BOJHEBOIOIIOHUMU 10HAMH. 2

10 | 6.3. dAnepni peakmii. EnemenTapHi 4acTMHKH Ta iX Kiacudikariis. 2

Ycboro camoctiiinoi podotu y I cemectpi: 90 roa.

6. Metoau Ta 3ac00H AiarHOCTHKH pe3y/abTATIB HABYAHHA:
- ek3aMmeH B 1 cemecTpi;

- ycHe a00 MMChMOBE ONMUTYBAHHS;

- MOJYJIbHE TECTYBaHHS;

- pedeparn, ece;

- 3axuCT JJabOpaTOpHUX Ta MPAKTUYHUX POOIT;

- Mpe3eHTalli Ta BUCTYIIM Ha HAYKOBUX 3aX0/aX.

7. MeToau HABYAHHS

- CJIOBECHUN METOJI (JICKIIis);

- NpaKTUYHUN MeTo]1 (J1TabOpaTOpHI 3aHATTA);

- po0oTa 3 HaBYAJIbHO-METOJUYHOIO JIITEPATYpPOI0 (KOHCIIEKTYBAHHS );

- camocCTiitHa poOoTa (BUKOHAHHS 3aBJaHb).

8. OuiHIOBaHHA pe3yJbTATIB HABYAHHS.
OuiHiOBaHHA 3HaHb 3700yBada BHUIIOiI OCBITH BigOyBaeTbcs 3a 100-0anbHOIO MIKANOKO 1
NEPEBOJUTHCS B HAIL[IOHAJIBHY OLIHKY 3T1AHO YMHHOTO «Il0J0XKEeHHS Mpo eK3aMeHM Ta 3aJliKH
y HYBill Ykpaiam»

8.1 Po3mozij 0aJ1iB 32 BUIaMH HABYAJIBLHOI TiTJIHLHOCTI

Bua HaBYaJILHOI AiJIBHOCTI Pe3ynbTaTn HAaBYaHHSA OninroBaHHa

Monyns 1. Mexanika.

Jlabopatopue 3amsrts 1. Berynm 1o 5)
71a00paTOPHOTO  TIpakTUKymy. Teopis




noxu0ox. BuMiproBanbHi IpuiIaay.

Camocriiina po6ora 1 B ciiucky CP 5)

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

JUIsl BUKOHAHHS JIOMAIIHIX 3aBJaHb

JlaGopatopue 3ansarts 2. JlaGoparopHa KP 1o teopii moxuoox. 5

poGora 1. BusHaueHHs NPUCKOPEHHS 3BiT 1o nabopaTopHii podoTi

BUIBHOTO IIagiHHA 3a  JOIIOMOTOXO

MaTeMaTHYHOT'O MasiTHUKA

CawmocriitHa po6oTa 2 B criucky CP 5

[IpakTuune 3aHATTS 2 3anmayi mo BapiaHTy )

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

nabopaTtopHoi podoTu o rpadixky

[IpakTuuHe 3aHATTS 3. 3anayi mo BapiaHty 5

JlaboparopHe 3auaTTs 4. BukoHaHHs 3BIT o 1abopaTopHiit poOOTi 5

nabopaTtopHoi podoTu 1o rpadiky

Camocriiina po6ora 3 B criucky CP 5

[Ipaktuune 3aHsATTS 4. 3anmadi mo BapiaHTy )

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

nabopaTtopHoi podoTu 1o rpadiky

[IpakTuune 3aHATTA 5 3anmadi o BapiaHry. 5+25=30
MopayJibHa KOHTPOJIbHA podoTa 1.

Bceboro 3a moayJiem 1 100
Moayan 2

JlaGopatopHe 3aHsATTS 1. BukonanHs 3BiT 10 1ab0paTOpHii poOOTI 5

1abopaTopHoi pobOoTH o rpadiky

CamocriitHa po6ota 4 B ciiucky CP 5

[TpakTiune 3aHATTA 1. 3agadi O BapiaHTy 5

Jlaboparopue 3aHATTA 2. . BuKOHaHHsA 3BIT 10 J1abopaTopHiil poOOTI 5)

nabopaTopHoi poOoTH 1o rpadiky

[IpakTrune 3aHATTS 2 3aiadi 1o BapiaHTy 5)

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

1abopaTtopHoi pobOoTH o rpadiky

CamocriitHa po6ora 5 B ciiucky CP 5

[IpakTrune 3aHITTS 3. 3a;adi 1o BapiaHTy 5

Jlaboparopue 3auatTs 4. BukoHanus 3BIT 10 J1abopaTopHiit poOOTI 5)

n1abopaTopHoi poOoTu 1o rpadiky

CamocriitHa po6ora 6 B ciiucky CP 5

[IpakTnune 3anHaTT 4. 3amadi o BapiaHTy 5

JlaboparopHe 3aHaTTA 5. BukoHanHs 3BIT 10 J1abopaTopHiit poOOTI 5)

n1abopaTopHoi poOoTH 1o rpadiky

[TpakTH4HEe 3aHATTS 5 3amayi 1Mo BapiaHTy. 5+25=30
MopayJibHA KOHTPOJIbHA podoTa 2.

Bcboro 3a moaysem 2 100

HaBuasibHa podora (M1 + M2)/2*0,7 <70

Ex3amen B 1 cemectpi 30

Bceboro 3a 1 cemectp

(HaBuasbHa pobora + exk3amen) < 100

8.2. Ilkana ouiHIOBaHHS 3HAHB 3100yBa4a BUIIOI OCBITH




N . . O1iHKa 3a HAI1OHAJILHOIO CHCTEMOIO
PeiiTunr 3100yBaya BUILOI OCBITH, 62K .
(ex3aMeHM/3aITIKH )
90-100 BIIMIHHO
74-89 nobpe
60-73 3a/10B1JIBHO
0-59 HE3aI0BLIBHO

8.3. ToJiTHKa OIHIOBAHHSHA

IoaiTuka moa0 po0OOTH, SKI 3MaIOThCS 13 TOPYIICHHSIM TEPMiHIB 0€3 TOBaXHHX IPUYHH,
IeNJIaiiHiB Ta OIHIOIOTHCS HAa HIKYY OIHKY. [lepeckinanants MOIyIiB BiIOYBAETHCS 13 JO3BOTY
nepecKJaJaHHs JICKTOpAa 32 HAsIBHOCTI MOBKHUX NPUYUH (HAIPUKIIA[, JTIKAPHSIHUN).

IosiTuka mono CTHMCYBaHHS IIiJ] 4ac KOHTPOJBHHUX pOOIT Ta ek3aMmeHiB 3a0opoHeHi (B T.4. i3
aKajaeMiaHOl BUKOPHUCTAHHSIM MOOUIBHUX JeBaiiciB). Pedepat MOBHMHHI MaTH KOPEKTHI
A00poyecHOCTI TEKCTOBI MOCHUJIAHHS HA BUKOPHUCTAHY JIITEPATYPY

MouiTuka moo Bi,Z[BiI[yBaHI-.I}I 3aHAThL € O00O0B’SI3KOBHM. 3a 06’€KTI/IB¥-II/IX PUIUH (Hal.'IpI/IKJ'IaL[,
S — XBopo6a,v MIKHApO/IHE CTa)KyBaHHSI). HaBYaHHS MOXXE B1I0YBAaTHUCh 1HAUBIAYaIbHO

(B oH-11a¥iH (hopMi 3a TOTOHKCHHSAM 13 JIeKaHOM (PaKyJIbTETY)

9.HaBYyaJILHO-MEeTOAUYHE 320€e3MeYeHHA

- eNeKTPOHHUU HAaBYAIBHUN KypC HaBYAJIBHOI AUCHUIUIIHY (Ha HAaBYAIBHOMY MOPTaTi
HYVYBIll Ykpainu eLearn - nocurarnns)

- https://elearn.nubip.edu.ua/course/view.php?id=539

- KOHCIIEKTH JIEKIIi# Ta iX mpe3eHTalli (B €IeKTPOHHOMY BUIJISII);

- TNIAPYYHUKH, HABYAJTIbHI TOCIOHUKH, MPAKTUKYMU;

- METOJMYHI MaTepiajid I0J0 BUBYCHHS HABUAJIbHOI JUCHUIUIIHM JJIs 3/100yBadiB
BUIIOT OCBITH JICHHOI Ta 32049HOI (POpM 37100y TTS BUIIIO1 OCBITH.

10. PexomenaoBaHi Jkepesa ingopmanii

1.®i3uka. IlinpyyHuk a1 BUIUX HaBYAIBHUX 3akiafiB. B.B. boiiko, f.0. ['ymentok,
[LIT. Inpin. PexomennoBano no BumanHs Buenorw pamoto HYBIll VYkpainu sk migpydHUK.
[Tinpyunuk. Bugasaunrso JIIPA-K, 2019. — 548c.

2.®izuka. Iigpyunuk. PexomennoBano 1o BuganHs Buenoro pagoro HYbill Vkpainu
gk miapyuHuk. B.B. boiiko, I'.I. bBynax, 51.0.I'ymentoxk, ILII. Insin K.: Jlipa-K, 2016. — 468c.

3.®13uka. HaBuyaabHuii MOCIOHMK CaMOCTIHHOT POOOTH CTYIEHTIB 1HXXEHEPHUX
crnierianpHOCTe 3akiamiB Buimoi ocsitu / B.B. boiiko, .0. I'ymentok, M.B. Mamtora, B.I1.
Yopmniii // K.: Bugasaunrso “Jlipa-K”, 2022. — 644 c.

4, Tlpaktukym 3 ¢isuku. PexomenmoBano 1o BuaanHs Buenoro pamgoro HVYBIll
VYkpainn (nmpot.NelO Bim 26.04.2017p) Hapuanbauii mocionuk. B.B.boiiko, Bigpmauenko
A.IL, ILILLmein, S.0.'ymentok, M.B.Mamora KwuiB. Bugaaunrso HYbill Ykpaiau, 2017.
Kwuis. BunaBaunreo HYBill Ykpainu, 2017. 644 c.


https://elearn.nubip.edu.ua/course/view.php?id=539

5. boiiko B.B., Binbmauenko A.IL., I'ymentok f.0., 3anoino [.A., Inein [LI1., MamtoTa
M.B., Yopnuiit BIl. ®i3uunuii mnpakTtukym. MeToanyHi BKa3iBKM [0 BHUKOHAHHS

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

6.boiiko B. B., Imeia II. II.,, I'ymenrox f. O., Yopuiit B. II., Mamora M. B.
JlaGopaTopHui po6oru 3 ¢izuku: MeTOAMYHiI BKa3iBKM 70 BHKOHAHHS JIa0OpaTOPHHUX

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

7. boitko B. B., Imein II. II., T'ymentox . O., Yopuiti B. II., Mamora M. B.

JlaGopaTopHi po6oTu 3 (izuKHu : MeTOAUYHI BKa3iBKH 10 BUKOHAHHS JJAOOPATOPHUX POOIT.

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

InTepHer - gxepeiia
1. Kanan Youtube «kKADEJIPA ®I3UKU HYBIll YKPATHU»
https://www.youtube.com/channel/UCUQ-x3dx5Lw2SL6w9a6DNDg
Jata 3BepHenHs: 10.04.2025.
2. Mexanika. OCHOBHI HOHSITTSL.
URL.: https://www.youtube.com/watch?v=hyEul6F8baw
Hata 3BepHenns: 10.04.2025
3. MonekynsapHa ¢izuka. [loyatok TepMoaHMHAMIKY.
URL.: https://www.youtube.com/watch?v=fo2HE2tu_3I
Hata 3Bepuenns: 10.04.2025
4. Enextpoctatuka. Enekrpoemuicts. Kongencaropu.
URL.: https://www.youtube.com/watch?v=37E2Gc73HaA
Hata 3Bepuenns: 10.04.2025
5. Maruetn3Mm. OcHoBH. EnlekTprudHa 1 MardiTHa B3aeMo/Iii. [HIyKirisi MarHiTHOTO MOJIS.
URL.: https://www.youtube.com/watch?app=desktop&v=_ [ReBOzCFLI
Hata 3BepHenns: 10.04.2025
6. Ontuka. OCHOBHI ITOJ0KEHHS.
URL.: https://www.youtube.com/watch?app=desktop&v=v64Vq k-yHo
nara 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

