


Onuc HaByaabHOI AucuuILTing «PI3UKA»

I'any3b 3HaHB, HANIPSIM MIATOTOBKH, CIENiaAJbHICTb, OCBITHbO-KBaJidikaniiiHuii piBeHb

l'any3p 3HaHb

12 «IadopMaliifHi TEXHOJIOTII»

CIeLiaIbHICTh 126 «IndopMalliiiHi CHCTEMHU Ta TEXHOJIOTII»
OcBiTHBO-KBaNi(hiKAIIHHUN PIBEHb Bbakanasp
XapaKTepuCcTHKA HABYAJIbHOI
JTUCIHHUILIIHUA
Bun O00B’s13K0Ba
3arajibpHa KinbKICTb TOJUH 180
Kinbkicts kpeautiB ECTS 6
KibKiCTh 3MICTOBHX MOTYJIIB 6

Kypcosuii npoekr (po6ota)

(sIK11I0 € B poO0YOMY HABYAJIBLHOMY ILIaH1)

HE IUIAHYETHCA

®opMa KOHTPOJIIO

3aJllK, €K3aMeH

IMoxa3zHUKHN HABYAJILHOI JUCHUILTIHA
JJIS IEHHOI Ta 3204HOI opM
HABYAHHSA

AeHHa ¢gopMa HABYAHHS

Pix miaroroBku

1

Cemectp

1, 2

Jlexiitai 3aHATTI

30 rox., 30 roz.
Bceboro-60 rop.

[IpakTiuHi, ceMiHapChK1 3aHATTS

HE IUIAHYEThCA

JTaGopaTopHi 3aHATTS 30 rozx., 30 ros.
Bcboro-60 rog.
Camocriiina po6oTa 30 rog., 30 rog.

Bcboro-60 roa.

[HuBiNyaNbHI 3aBAaHHS

KinbkicTh THXKHEBUX T'OIUH

U1 1eHHOT (hOpMU HaBYAHHS:
ayJIUTOPHUX

CaMOCTIHHOI poOOTH CTyIeHTa —

(o cemecTpax)

Ipumirka.

CriBBITHOIICHHS KIJTbKOCTI TOJMH ayIMTOPHUX 3aHSTH 10 camocTiitHoi: 105:75

1. MeTta T2 3aBJaHHA HABYAJbLHOI JUCHHUILIIHA




3

Jucuumina ,,pi3uka” pa3oM 3 KypcoM BUIIOI MAaTEeMaTUKH, 1HHOPMATUKU SIBIISIE
co00I0 OCHOBY TEOPETMYHOI MIATOTOBKH OakayaBpiB Hampsmy 126 “Indopmaniiini
CHCTeMHM i TexHoJIorii”’To0To Ty (QyHmameHTanbHy 0a3y, 0e3 SKOi HEMOXIHBE
MOBHOIIIHHE BHBYCHHS JUCIUIUIIH IUKIY MpodeciiiHOI Ta MPaKTUYHOI IMiJATOTOBKH
takux (axiBimiB. I[lorpeba BuBYEHHS I3UKM CTYJEHTaMH i€l CHEIIaJbHOCTI
00yMOBJIeHa BCe OUIBIIMM 3aCTOCYBAaHHSAM (PI3MYHMX METOJIB Ta MPUJIAJIB Y PI3HUX
rajgy3sx HapoJHOIO TOCHOJAapCTBal, caMeé TOMY TakuM (axiBlsM HEOOXIJTHO MaTu
HaJICKHY (P13UKO-TEXHIYHY MiJATOTOBKY.

TakuM 4YHHOM, OCHO6HOI0O Memolo JHUCUMIUIIHK “@i3uka” € TOCIiJIOBHE
BHUBYCHHS CTYJCHTAMH OCHOBHHX 3aKOHIB 1 TIOJIOKEHB (DI3UKH IJIS TI3HAHHS 3arajbHUX
3aKOHOMIPHOCTEH SIBUII TPUPOJN; BUKOPUCTAHHS HAaHUX 3aKOHIB B OIEPATUBHOMY
pO3B’si3aHHI TPOOJIEM; OCBITIEHHS MOXJIMBUX MPHUKIATHUX 3aCTOCYBaHb (DI3SUUHUX
METO/IIB 1 MPUJIAAIB Y IPAKTHUHIN AiSUTBHOCTI.

3aBIaHHA HABYAJIBHOI IMCUUILTIHU “@i3uKa’ HACTYIIHI:

CTBOpeHHSI y CTYACHTIB JIOCTaTHHO IIMPOKOI MIJATOTOBKM B Taly3i (i3HKH,
BOJIOJIIHHSA (DyHIaMEHTaIbHUMU TOHSATTSIMU Ta TEOPIAMH KJIACMYHOI Ta Cy4YacHOl
¢bi3uku, mo 3adesneuye iM e(EKTUBHE OIMAHYBAHHS CIEMIAJIbHUX NPEIMETIB U
MOJANBITY MOXJIMBICTh BHUKOPHUCTaHHS (GI3UYHMX NOpuHIUIIB. Croau BITHOCITHCS
TaKOX HAaBUaHHS CTYACHTIB METOJaM Ta HaBUYKaM pPO3B’SI3aHHS KOHKPETHHX 3a/ay Ta
O3HAlOMJIEHHs iX 13 Cy4aCHOIO HAyKOBOIO amnapaTyporo, B TOMY YHCIl €JIEKTPOHHO-
00YHUCITIOBAIIBHOIO.

®opMyBaHHS y CTYJIEHTIB HAayKOBOI'O CBITOIIIY Ta CY4YacHOro (pI3MYHOTO
mucneHHs. Lle 3aBmaHHs Ciil TakoXX pO3rJSAaTH SK ICTOTHY YacTUHY T'yMaHITapHOI
MIATOTOBKM MailOyTHBOTO cIienianicta, 00 OUTbLIICTh MUTaHb 1CTOPIT HAyKH, (imocodii 1
HaBIThb €CTETUKH MO>XHa MPOJEMOHCTPYBATH MiJ Yac BUKIALAHHSA Kypcy (I3UKH, NPU
YoMy Ha MPUKJIaTaX, 0 HAHOLIbII OJIM3bKI JO CXUIILHOCTEU CTY/ICHTIB.

[Ipu BuBYeHH1 (I3UKH HEOOXITHO BUXOAUTH 3 €IHOCTI (PI3MKM SK HAayKd Ta
rIMOOKOTO 3B 3Ky PI3HUX 11 PO3JUIIB, TOJIOBHY YyBary MPUAUISIOYN BHUBYCHHIO
OCHOBHMX  mpuHIMMmB  (izuku. Takuii  miAXiH  3aKiIaga€  MIIHY  OCHOBY
(yHIaMEHTaJIbHUX 3HaHb, YUM CIPHUsE€ 3aCBOEHHIO B IMOAAJIBIIOMY PI3HOMaHITHUX
crieriamizamii.

VY BCiX BUIAKax, KOJU 1€ MOKJIUBO, 3aKOHU (Di3uKH TpeOa BUBOAUTH 3 OCHOBHHUX
INPUHIIAITNB 1 BCIOAW IMJKPECIIOBATH PI3HUIK0 MDK OCHOBHUMH TPHHIMIAMHU 1
BHCHOBKamu 3 HUX. HeoOXiAHO mparHyTH MOKa3aTu B3a€MO3B 30K PI3HUX raiaysei

Y pe3yabTaTi BUBYEHHSI HABYAJIbHOI AMCHUILIIHU «PI3MKa)» CTYJACHT NOBHUHEH

3Hamu:

- OCHOBHI (D13UYHI BEJIMUMHU, OJIMHHUIII X BUMIPIOBaHb, OCHOBH TE€OP1i MOXHUOOK
Ta IpaBuiIa 00OpOOJICHHS pe3yJIbTaTiB BUMIPIOBAHb;

- (hyHIaMeHTa bHI TOHSTTS W TEOpii KIACHUYHOI Ta cy4acHOi (Pi3uKH 3 TUM, 1100
e(EeKTUBHO OMaHyBaTU CHEIlaJibHI HAaBYaJbHI JUCHUUIUIIHM Ta BUKOPUCTATH 3HAHHS
(b13MYHUX 3aKOHOMIPHOCTEH Yy MaOyTHIi poOOTI;

- METOM PO3B'SI3yBaHHS MPAKTUYHUX (PI3UYHUX 3371249 Ta MIPOOIIeM;
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- OPUHIUNM [J1i TpUIagiB, B TOMY YHCIl EJIEKTPOHHO-OOUYUCIIOBAIBHOT
anaparypu;
emimu:
- IPOBOJIUTH MaTEMAaTUYHY 1 CTATUCTUYHY 0OpOOKY pe3yJIbTaTiB BUMIPIOBAaHb;

- KOPUCTYIOUHUCHh  (DI3UYHUMH  TIOJIOKEHHSIMH, 3aKOHaMH 1  TEOpPIsIMH,
3aCTOCOBYBaTH HaOyTl TEOPETUYHI Ta TNPAKTHYHI 3HAHHS BHACTIJOK BHUBYCHHS
CreliaJIbHUX JUCIUIUTIH B MalOyTHIM poOOTi 13 CIemiaabHOCTI;

- MOSICHIOBATH (DI3UYHI MPOIECHU Ta SBHUIIA, SKI BIIOYBaIOTHCS Mij 4ac poOOTH
PI3HOTO POy MEXaHI3MiB, 1[0 BUKOPUCTOBYIOTHCS B MPAKTHUYHIN JiSUTBHOCTI;

- 3aCTOCOBYBATHU Cy4acHi (pi3MUHI METOH 1 MPUJIAJAHN HA MMPAKTHIII.

Ha0yTTs1 KOMIIETEHTHOCTEI:
OCBITHBO-ITPO®ECIMHA TTPOTPAMA “Iudopmaniiini cuctemu i Texmosorii”
[lepmioro piBHs BUIIOI OCBITM 3a crheuiajgpHicTIO 126 “Indopmaniiini cucremu i
TeXHOJIOTii” rany3i 3HaHb 12 «IHdopmarliiiiHi TeXHOJIOT1» 3aTBepKEHO MPOTOKOI No
Bin " 22 " muctomana 2023 p. 3acimanns BueHoi pagu HYBIll Ykpainu

https://drive.google.com/drive/folders/1Rr-2M47WrfL jtWXsmppW-
2xYLImYxhvY

3riJHO UBOTO CTAHJAPTY CTYACHT NOBUHEH Ha0yTH TaKl KOMIETEHTHOCTI:

3K1. 3gaTHICTh A0 aOCTPAKTHOTO MUCJICHHS, aHAJII3Yy Ta CHHTE3Y.

3K2. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIlISIX.

3K4. 31aTHICTh CHUIKYBATUCS JIEPKABHOIO MOBOIO SIK YCHO, TaK 1 MUCHMOBO.

3K6. 3naTHICTh BUMTHUCS 1 OBOJIO/IIBATH CyYaCHUMU 3HAHHSIMU.

3K7. 3pmatHicTh 0 TOLIYKYy, OOpoOJieHHs Ta aHamizy 1HQopMauii 3 pi3HHUX
ToKeped.

3K8. 3naTHicTh TeHepyBaTH HOBI 171€1 (KPEaTUBHICTB).

3K9. 3natHicTh MpalioBaTi B KOMaH/II.

3K10. 3natHicTh OyTH KPUTUYHHUM 1 CAMOKPUTHUYHUM.

3K11. 3natHicTh npuiiMaT OOTPYHTOBAH1 PIIICHHS.

3K12. 31aTHICTH OLIIHIOBATH Ta 3a0€3MeuyBaTH SKICTh BUKOHYBAHUX POOIT.

3K13. 31aTHICTh IiSITH HA OCHOBI €TUYHUX MIPKYBaHb

Hucnumnina ,,pizuka” ayig Hanpsmy miarotoBku 126 “Indopmaniiini cucremn i
TEXHOJIOTiI” Tepeaye BUBYEHHIO IIUIOTO PsAAy cHOerianbHUX aucuuiiiid. Haszsu
JUCUUIUIIH BKa3aHi B MPOTOKOJl MOTOUKEHHS poO0YOoi MporpamMu JUCHHUILIIIHU
"®i3uka".

BuBueHnHss aucnuruiiHa nepeadadae Takl BUAM 3aHATH: JICKIi, J1abopaTopHi
poOOTH, CaMOCTIHHY pOOOTYy Ta CTBOPEHHS MPE3CHTAIlill 1 BUCTYIIB 3 JIOMOBIASIMU Ha
3alPOINOHOBAHI TEMHU.

BuBuenns muctumuiinu ,,dizuka” nepeadadyae BUKOPUCTAaHHS i1H(OpMaliiiHO -
KOMIT'FOTEPHUX TEXHOJOriM (rjaolanpHa cucTemMa IHTepHEeT, eNeKTPOHHI MiAPYyYHHKH,
Bizyaumizalis (i3uYHUX SBUI Ta MPOIIECIB, OIIHIOBAHHS 3HaHb, 0OPOOKaA PE3yJIbTATIB
¢iznunoro excrnepumenty B Mathcad, Excel) Ta pe3ynbraTiB cydacHHUX JOCIIIKEHb B
raiy3sax Qi3uku.


https://drive.google.com/drive/folders/1Rr-2M47WrfLjtWXsmppW-2xYLJmYxhvY
https://drive.google.com/drive/folders/1Rr-2M47WrfLjtWXsmppW-2xYLJmYxhvY
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Martepian iHbopMaIIiHOTO XapakTepy, KU B JOCTaTHIM Mipi BUCBITJIIEHUH B
HaBYaJIbHIH JITEpaTypl, CTyACHTH OMaHOBYIOTh CAMOCTIHHO.

3 Meroro 1HTeHCH(iKalii Mpolecy HaBYaHHS 3aCTOCOBYETHCS MOJYJIbHHUM
NPUHIMIT BUBYCHHS TEM JMCHIUILUIIHU 3 MPOMIKHOIO aTeCTalli€l0 CTYIEHTIB. PopMoro
MiJICYMKOBOTO KOHTPOJILHOTO 3aXO0Jy € 3K Ta €K3aMeH.

3rifHo 3 poOOYMM HaBYAJIBHUM IJIAHOM HA BUBYEHHS NUCIMIUIIHA BiJBEJIEHO
ayguropHux 120 roa., 3 skux 30+30=60roa. — jgekuii; 30+30=60 roxa. — 1adopaTopHi
3aHsaTTA. Ha camoctitiny po6ory— 30+30 = 60 rogun. Ile 3 Ta 3 kpeautu B 1 Ta 2
cemectpax BianmoBigHO. Beboro — 6 kpeautiB (180 roaumnm). BUBUeHHS TUCITUTIIIHU
mpoxoautuMe B 1 Ta 2 cemectpax. KoOHTponab 3HaHb MPOBOAWTHCS Y BUTIISIL
KOHTPOJILHUX POOIT IO MOAYJISX, aT€CTaIlli, CKJIaIaHHs 3Ky Ta ICIHTY.

CriBBIAHOIIEHHS KUIBKOCTI TOAWH ayAUTOPHUX 3aHATH 10 CAMOCTIHHOT:

120 roa. no 60 rona.

2.CTpyKTypa Ta NPpOrpaMa HABYaJIbHOI JUCUUILIIHU

CrpykTypa HAaBYAJBHOI JMCHMILTIHU

KinpkicTs rogun

HazBu 3micToBux neHHa hopma 3aouna dhopma
MOJYJIB 1 TeM yCbOTO y TOMY YHUCII yCbOTO y TOMY YHCII
JI | m | mab | 117 | c.p. n| o | 7ab | iHa | C.p.
1 2 314] 5 6 7 8 9|10| 11 | 12 | 13
3micTroBuii moayas 1. MEXAHIKA
Temal-1 11 4 4 3
Beryn.  OcHoBu  Teopii
MOXHOOK. Kinematuka
MaTepiaabHOI TOYKH.
Temal-2 7 2 2 3
Junamika wmarepianbHOT
TOYKH.
Temal-3 9 3 3 3
3akoHH 30epeKeHHs
Temal-4 9 3 3 3
Cui B MEXaHilti.
Temal-5 9 3 3 3
JuHamika oOepTaibHOTO
PYXY TBEpJIOTo Tijia
Pa3om 3a 3micToBUM 45 15 15 15
MoayJiem 1



https://elearn.nubip.edu.ua/mod/resource/view.php?id=216981
https://elearn.nubip.edu.ua/mod/resource/view.php?id=216981
https://elearn.nubip.edu.ua/mod/resource/view.php?id=216981
https://elearn.nubip.edu.ua/mod/resource/view.php?id=216988

Monayas 2 MoJgiekyasipHa ¢izuka i tepmoannamika. EjiekrpocraTuka i

CTPYM.

Tema2-1 9 4 2 3
MonekynspHo -
KiHEeTHYHA Teopis
1IealTbHOTO Ta3y
Tema2-2 10 3 4 3
Tepmoannamika
Tema2-3 9 4 2 3
Enextpocraruka
Tema2-4 7 2 2 3
PeuoBuna B
€JIeKTPOCTATHUHOMY
IOJII.
Tema2-5 10 2 5 3
3aKoHu MMOCTIHHOTO
CprMy
Pa3omM 3a 3micToBHM 45 15 15 15
MojayJiem 3

Pa3om 3a 1 cmecTp 90 30 30 30

M 1+M 2)
3microBuii Mmoayb 3. EJEKTPOMATHETU3M. EjiekTpoMarHiTHi
KOJIMBAHHSA i XBHJIi

Tema3-1 9 3 3 3
OCHOBU MarHeTU3My
Tema3-2 9 3 3 3

Cmwia  Ammepa,  cuja
Jlopennia 3axon  bio-
Cagapa-Jlamiaca.

Tema3-3 9 3 3 3
EnextpoMaruiTaa
THIIYKIUS

Tema3-4 9 3 3 3
BigpHi  Ta  3aracaroudi
KOJIMBAHHS B
€IEKTPOMArHiTHOMY
KOHTYDI

Tema3-5 9 3 3 3
Bumyieni koiaWBaHHS B
E€JIEKTPOMATHITHOMY

KOHTYDI.
3MIHHUM  €JIEeKTPUYHHUA

CTpYyM

Pasowm 3a 3micToBUM 45 15 15 15
MoxayJem 3

3microBuii moaysb 4. OniTHKAa. ATOMHA | sitepHa (i3uka.

Tema4-1 8 2 3 3

I'eomeTpuuHa ONTHKA.

Temad-2 10 4 3 3

XBHUJIbOBA ONTHUKA



https://elearn.nubip.edu.ua/mod/glossary/showentry.php?eid=37048&displayformat=dictionary
https://elearn.nubip.edu.ua/mod/glossary/showentry.php?eid=37039&displayformat=dictionary
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217045
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217048
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217048
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217051
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217051
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217057
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217057
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217057
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217057
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217057
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217057
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217057
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217067
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217070

Tema4-3 9 3 3 3
KBaHTOBa OIITHUKA
Temad-4 9 3 3 3
EJIEMEHTU ATOMHO{
DIZUKU TA
KBAHTOBOI
MEXAHIKHA
Tema4-5 9 3 3 3
EJIEMEHTU  ®I3UKU
ATOMHOI'O AJPA
Pa3zoM 3a 3MicTOBUM 45 15 15 15
MoayJem 4
Pa3om 3a 2 cmecTp 90 30 30 30
(M 3+M 4)
Y cporo ronua 180 60 60 60

IIporpama HaBYAJBHOI ATCHHUILIIHHA
1 cemecTp-30 roauum JeKmiiHUX

3microBuii moayab 1. MEXAHIKA.

Jlekuiine 3aHATTH 1.

TEMA 1.0. BCTYII 10 KYPCY.

Ilinan nexkuii:

1. ITpenmer dizuku. Marepis 1 pyx. Dopmu pyxy marepii.
2. Metoau Gp13MYHUX TOCTIKEHb.
3. 3B'A30K (p13MKH 3 IHIIMMHU HAYKaMHU Ta 3 TEXHIKOIO, iX B3aEMHUI BIUIMB.
4. MarematuuHuid amapar, AK 3aci0 JOCTIDKEHHS Ta BIAKPUTTS (GI3UYHHUX SBHIIL.
MareMaTuyH1 OHATTS 3 MIKUTLHOTO Kypcy (i3uKH, 1110 HEOOX1/IH1 JIJIi OCBOEHHS IaHOTO

KypcCy.
PexomenaoBana Jgireparypa: /1, 2, 5/

Tema 1.
1.1. KinemaTuka Ta JMuHAMIKa NOCTYNAJbHOI0 PYXY
Jlekuiiine 3aHATTA 2.
ILnan aexuii:
1. Cucrema Biiiky. IIpocTip, yac, pyx. MarepianbHa TOUKa.
2. [TapameTpu pyXxy (paaiyc-BeKTOp, EPEMIIICHHS, IIIBUIKICTh, TPUCKOPEHHS).
3. [IpuHun 1HepIii Ta Horo aHaiis.
4. Ilpunuun BiAHOCHOCTI ["amises.
5. BnactuBocTi npocTopy 1 9acy B iHEpIIaIbHUX CUCTEMAax.
6. EnemenTu teopii BigHocHocTi. [lepeTBopenns Jlopenia. PenstuBicTchbka MexaHika.
PexomennoBana jireparypa: / 1,2,3/

Jlekuiiine 3auarrsa 3.
ITnan aekmii:


https://elearn.nubip.edu.ua/mod/resource/view.php?id=217076
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217076
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217076
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217076
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217079
https://elearn.nubip.edu.ua/mod/resource/view.php?id=217079
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1. [IpsimoniHiitHMi 1 KpuBOMiHIMHMIA pyX. TpaekTopis. KinemaTnka mocTynaabsHOTO
PYXY.
2. Iunamika noctynaibHoro pyxy. Cuna, maca, 3akonu HeroToHa.
3. 3aKoH 30€peKeHHsI KIJTbKOCTI PYXY.
4. PoGoTa, eHeprisi, NOTY>KHICTh. 3aKOH 30€pexKEeHHS EHEePrii.
PexomenoBana jiteparypa: /1-4/

TEMA 1.2. KinemaTuka Ta JUHAMIKA 00€PTAJILHOIO PyXYy.

Jlekuiiine 3anaTT4 4.
Ilnan gexkuii:
1. Kinematuka obepranbHoro pyxy. [lapamerpu pyxy - KyTOBi HIBUAKICTh Ta
MIPUCKOPEHHS.
2. MoMmeHT iHepIIii MaTepialnbHOI TOYKU Ta TBEPJOTO Tija.
3.Teopema IllTeitnepa. MomeHT iHep1ii IUCKa, HUIIHIAPA, CTEPKHS BITHOCHO PI3HUX
OCEH.
PexomenoBana jgiteparypa: /1-5/

Jlekuiiine 3aHaTTA 5.
Ilnan aekmii:
1. MomeHnT cunu. OCHOBHE PIBHSIHHS AUHAMIKU 00€pTaIbHOIO PYXY.
2. PoboTa, eHeprisi, HOTYXHICTh IPH 00€pTaTLHOMY PYCi.
3. 3aKkoH 30epekeHHsI MOMEHTY KiJTBKOCTI PYXY
PexomenaoBana Jiteparypa: /1-5/

TEMA 1.3. KinemaTtuka Ta JUHAMIKA KOJUBAJIBLHOIO PYXY.

Jlekuiiine 3ausTT 0.
Inan nexuii:
1. Mastauku. JludepeHiriaibHi Ta KIHEMaTUYHI PIBHSHHS KOJuBaHb. [lapameTrpu
BUIBHUX KOJINBAHb.
2. llIBuaKicTh, MPUCKOPEHHS Ta €HEPrisi KOJIUBAJIBLHOTO PYXY.
3. CxnagaHHs KOJMBaHb. 3aracaiodl KojauBaHHA. [lapameTpu Takux KOJMBaHb.
4. JlndpepenitiaibHe Ta KIHEMAaTHIHE PIBHSIHHS 3aracarounx KOJUBaHb. JICKpEeMEHT
3aracanHs. KoedimienT 3aracanns. Yac penakcaiiii. AnepioguyHi KOJIUBaHHS.
5. Bumymieni konuBanHs. [lapamerpu kosuBanb. Pe3oHanc. ABTOKOJIMBAHHS.

6. XBuii, MexaHi3M ix yTBOpeHHs. PiBHsiHHA XxBumi. JloBkMHA XBuWJIIl. XBHJIbOBUMN
BEKTOD.

7. AKycTHYHI XBWJI, iX xapaktepuctuku. Epext Jomnepa. 3Byk, HOro XxapakTepUCTUKH.

PexomenaoBana Jireparypa: /1-5/

TEMA 1.4. Cuin
Jlexuiiine 3aHdaTTH /.
Ilian Jekmii:
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1. KoncepBaruBHi cuctemu. Cuima TsSOKIHHA. 3aKOH BCECBITHBOTO  TSDKIHHS.

[Tpuckopenns BubHOTO naAinHA. Po6oTa cuau TsokiHHS. KOCcMIUHI HIBUAKOCTI.

2. Cumu nipy>kHocTi. 3akoH ['yka B 1Box (hopmax 3anucy. Monyns FOnra. Jledopmairii

peaJbHUX TIJI.

3. Cuna tepts. Bunu tepts. KoeditieHT TepTs. 3aneXHICTh CUIIM TEPTS BiJl IIBUIKOCTI

pyxy Ta iHmux ¢aktopis. BuyTpimHe tepTs. 3akoH HproToHA 17151 BHYTPIIIHBOTO TEPTS.
PexomenoBana jgiteparypa: /1-5/

MOAYJIb 2. MogekyaspHa ¢izuka i TepmMoguHamika.
TEMA 1. MoJiekyJasIpHO - KiHeTHYHA Teopisi.
Jlekuiiine 3ansarTa 8.
Inan nexuii:

1. Cran TepmoaunamiuHoi piBHOBaru. Ilapamerpu crany. Ksasicramionaphi
npo1iecH, ix rpadiyae 300pakeHHS.

2. lIpeamet mMonekyJsipHOi (pi3uku. OCHOBHE PIBHSIHHS MOJIEKYJISIPHO-KIHETUUHOI
Teopii i71eaJTbHUX Ta3iB.

3. MonekynapHo-KiHETUYHA 1HTepHpeTauis TemnepaTypu. CepeaHsi KiHETHYHA
€HEePris MOJIEKYJIH. 3aKOH PIBHOMIPHOTO PO3IOALLY €HEPrii 3a CTYNEHSIMH BIJILHOCTI.

4.. 3akoH MakcBena mpo po3NOAUT MOJIEKYJ Ta3y 3a MBHAKocTAMHU. Jlochin
Hrepna. Posnoain bonbimana. bapomerpuuna gopmyina. CepeaHe 4uciao 31TKHEHb 1
CepeliHs IOBXKUHA BUILHOTO IPOOITY MOJIEKYI.

PexomenaoBana Jiteparypa: /1-5/

Jlekuiiine 3ausarrs 9.
Il1an Jekmii:
TEMA 2. SIBuina nepeHocy

1. 3aranpHa xapakTepucTHKa SBUILL iepeHocy (15 xB.)

a. 'paxient diznunoi Benmmunan. Judysis, 3akon dika.
0. BayTpimHe TepTs, 3akoH HeroTOHA.
B. TermonpoBigHicTh. 3akoH Dyp'e.
PexomenoBana jiteparypa: /1-5/

Jlexkuiiine 3ausarra 10.
TEMA 3. OcHOBH TepMOIHHAMIKH.
3.1.1Tepminii 3aKOH TePMOANHAMIKH.
2. Po6orta ra3y mpu 3MmiHlI 00’eMy. BHyTpilHs eHeprisi TepMOAMHAMIYHOI CUCTEMHU.
[Tepuuii 3aKk0H TepMOAMHAMIKH, HOTO 3aCTOCYBAHHS JI0 PI3HUX 130MPOIIECIB y ra3ax.
3. Temnoemuocti igeanpHoro razy Cp 1 Cy. Pobota razy B pi3HHUX 130mpoliecax.
Aniabatnunmii npouec. PiBusaus [lyacona.
PexomenaoBana Jiiteparypa: /1-5/
Jlekniiine 3anarrsa 11.
Ilnan gexkuii:
3.2. Ipyruii 3aKoH TepMOAUHAMIKH.
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1. Hampasnenicte mporieciB npupoiu. pyruil 3akOoH TepMOAMHAMIKH. 3BOPOTHIN 1
HE3BOPOTHIH MpOIECH.

2. Huxn Kapno. K. k. 1. nukiy Kapho.

3. Entponis ta i ¢i3uynuit 3mict. [IpuHImnm 3pocTaHHs eHTPOTii.

5. Amamiz BCiX SBHIN, SKI PO3NIIHYTI B pO3AUTT MOJIEKyIspHa (isuka Ta
TEPMOJMHAMIKA Ha TMpPEAMET TOro, SKAMH METOJaMHU CTATUCTUYHUM  YH
TEPMOJMHAMIYHUM BOHH BHBYAJIHCH.

PexomenaoBana Jiteparypa: /1-5/

MOAYJIb 3. EJIEKTPUKA

TEMA 1. EjiekTpuy4He moJie

Jlekuiiine 3ansaTTs 12.
ILnan nexkuii:
1.1. EjlekTpocTaTH4He 10JIe TA HOT'0 XapaKTEePUCTUKH.
1. 3axkon Kynona. Enextpuune mnone. HampykeHICTh €IEKTPUYHOTO  MOJS.
Hanpyxenictb nosisi ToukoBoro 3apsiny. IlpuHnun cynepnosuiii eJIeKTpUYHHUX TOJIB.
['padiune 300paskeHHs €IEKTPUYHOTO TTOJIS.

2. Teopema Octporpajacekoro-I'ayca, ii 3actrocyBaHHs. PoboTa B €JIEKTpOCTAaTUIHOMY
noni. [lorenmian, pi3Hung noTeHmiamB. Lupkymsiis BekTopa HaMpy>KEHOCTI
€JEKTPOCTATUYHOTO MOJISI.

1.2. EjlekTpr4He 1oJie B JieJIeKTPUKAX.

3. BinbHi 1 3B's13aH1 3apaau. Tunu aienekTpukiB. EnexTpuuHuid Jumnolib, HOro MOBEAIHKA
y eJeKTpU4YHOMYy Tmouni. Bektop mnossgpuzaiii. HanmpykeHICTh €JeKTpUYHOTO MOJIs B
JIETIEKTPUKY. CerHeToeneKkTpukH, €JIEKTPETHU. IT'e30enekTpuyHmiA 1
€JIEKTPOCTPUKLIIMHUI eeKT.

PexomenaoBana Jiiteparypa: /1-5/

Jlexkuiiine 3ausarra 13.
Ilnan nexkuii:
1.3. IIpoBiTHMKH B €JIEKTPOCTATUYHOMY IOJIi.
1. Po3moain 3apsiaiB y mpoBiguuky. [loBepxHeBa ryctuHa 3apsgay. EjexTpoeMHicTh
MIPOBITHHKA.

2. Konpencaropu. €MHICTh TIOCKOTO, HMIIHAPUYHOTO, CHEPUUYHOIO KOHEHCATOPIB.
EnextpoeMHuicTh 3eMii. EMHICTh CUCTEMH KOHJIEHCATOPIB.

1.4. EHeprisi eJIeKTPUYHOIO MOJIS.

3. Enepris cuctemu enekTpuuHUX 3apsaaiB. Enepris 3apsakenoro npoBigHuka. Enepris,
sKa HaKONMYeHa y KOHJeHcaTopl, ii 00'eMHa ryCTHHA.

PexomenoBana Jiteparypa: /1-5/
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TEMA 2. Ilocriiinuii cTpyMm.

Jlekuiiine 3auarrsa 14.
ILnan jgexkuii:

2.1. 3aK0HHU NMOCTIHOTO CTPYMY.
1. Enextpuunuil cTpym Ta ioro xapakrepuctuku. Cuia ta ryctuHa crpymy. Ilaginss
HaIpyTH Ta eJIeKTpopylIiiiHa cuia. Jxepena ctpymy.
2. 3akon Owma s JOUISHKM KOJIa Ta JJs TOBHOIO Koja. ENeKTpomnpoBiAHICTH,
enekTpuyHMiA omip. 3akon OMa B audepeHianbHii Gpopmi.
3. 3akonu Kipxroda.
4. 3akon [xoynsa-Jlenna. Terosa nig eneKTpUYHOTO cTpyMy. 3akoH [[xoynsa-Jlenma B
audepeHuiaabHii popmi.

PexomenaoBana Jiteparypa: /1-5/

Jlexkuiiine 3ausarra 15.
Ilnan aekmii:
2.2. Knacu4Ha Teopisi eJIeKTPONPOBIAHOCTI.
1. Hocii enexktpuyHoro 3apsiay. Pyx HOCIiB mij Ai€l0 €IeKTPUYHOIO Mojis. PyXmuBicTh
HOCIIB.
2. 3akonu Owma Ta [xoynsa-JleHma, $K HacmigoK 3 KIACHM4YHOI  Teopil
€JIEKTPOIPOBITHOCTI.

2.3. EnemenTH (i3 H4HOI €JICKTPOHIKH.
1. Bunu enektpuunux emiciidi. Pobotra Buxopy enekTpoHa. TepMoenekTpoHHa emicis Ta
il 3akoHu. EnekTpuunuii po3psan B razax. [linu-edexr.

PexomenaoBana Jiiteparypa: /1-5/

3a 1 cemectp 30 roa. Jekii

2 cemecTp, 15 THKHIB
MOIYJIb 4. E1ieKTpOMarHeTu3m
Jlekuiiine 3ansiTTs 16.
Ilnan nexkuii:
TEMA 1 MarsitHe nmoJie
1. MatepianbHICTh MarHiTHOTO 1osist. Jisi MarHiTHOro MoJisi Ha MPOBIAHMK 13 CTPYMOM.
3akoH Amnepa. MarHiTHa 1HAYKIis. MardiTHi CHIIOBI JIiHII.
2. 3akoH bio-CaBapa-Jlamiaca Ta oro 3acTOoCyBaHHS 10 PO3PaXyHKY MarHiTHUX IOJIB
NPSIMOJIIHIHOTO Ta KIJIBIEBOrO cTpyMiB. HampykeHICTh MarHiTHOTO IMOJIA.
3. Pyx 3apsmkennx yacTuHOK y MarHiTHoMY mioi. Cuna Jlopenna. Edext Xomna.
PexomenoBana jiteparypa: /1-4/
Tema 2. ElekTpoMaruiTHa iHayKILis.
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1. SBume enextpomarHitHol iHaykuii. Jocmiaun @apanes. OCHOBHHN 3aKOH
€JIEKTPOMArHiTHO1 1HAYKII1. 3akoH Papanes, npaBuio Jlenna. EnekrpoHHuil MexaHi3m
€JICKTPOMAarHiTHOI 1HIYKITi.

CamoiHayKiisi Ta B3a€MOIHAYKIIA.

2. SBume camoinaykii. E. p. c. camoinaykuii. IHAyKTUBHICTD, i1 (PI3MYHMI 3MICT.
[HaykTUBHICT, cosieHOina. BrnacHa enepris crtpymy. EHepris Mar"iTHoro modis.
OG6’emMHa rycTHHA €HEeprii.
3. B3zaemna 1aayKi1is, i 3acrocyBadHs. TpanchopmaTopu Ta iX BUKOPUCTAHHS.
MarsiTHi BJIaCTUBOCTi pe4YOBHHU.

4. MarHiTHU# MOMEHT CTpyMy. Mar”iTHMII MOMEHT €JleKTpoHa B aTomi bopa.
Tunu marnetukis. Ilpupona nmia - Ta mapamaraetusmy. depomarHeTnsM. MarHiTHH
ricrepesmuc.

PexomenaoBana Jiteparypa: /1-4/

Jlekuiiine 3auarrsa 17.

TEMA 3 EnekTpoMartiTHi KoJMBaHHS i XBHJIL.
Il1an aekmii:
EnexrpomMartitHi KoJIMBaHHS
1. KonuBaHHs B eleKTpuyHOMY KOHTYpi. JudepeHiianbae Ta KiHEMaTUYHE PIBHSIHHS
KoJiuBaHb. [lapametpu komBaHb. BibH1 KosBaHHs. [lonaBaHHS KOJIMBaHb.
2. 3aracatoyi KOJMBaHHS B 3aKpUTOMY €JIEKTPOMAarHiTHoMy KoHTypi. udepenuianbue
Ta KIHEMAaTHYHE DPIBHSAHHSA KOJuBaHb. [lapameTpu konuBaHb. JIeKpeMEHT 3aracaHHsl.
Koediuient 3aracanns. Yac penakcaiiii. Anepiogn4Hi KOJIUBaHHS.
3. Bumymeni konuBaHHs. [udepeHuiaabHe Ta KiHEMaTH4HI PIBHSHHS KOJIMBAHb.
[TapameTtpu konuBaHb. Pe3oHaHCc. ABTOKOJIMBaHHS.
PexomenaoBana Jireparypa: /1-4/

Jlekuiiine 3ausarra 18.

Inan nexuii:
PiBusinnss MakcBesia
1. I[Tepme piBusinusg MakcBena. Ctpym 3miteHHs. Jpyre piBHsiHHsS MakcBena. Cuctema
piBHSIHL MakcBela B IHTETpaJIbHIN Gopmi.

Enexrpomaruirni xBui
2. XBuipoBI nporecu. MexaHi3M yTBOpeHHsS! XBUJIb. [lonepeuHicTh eneKTpOMarHiTHOI
XBUJII.
3. PiBHSIHHA MJIOCKOI XBHJIl. XBHJIbOBUM BEKTOp. EHEpreTnyHi XapakTepUCTUKU XBUIIL.
Bexkrop IloiiHTiHra.
PexomenaoBana Jiiteparypa: /1-4/
Jlekuiiine 3ansrTsa 19.

Ilnan nexuii:
1. Binkputuii KOMMBAJIBHUN KOHTYp. BUTIpOMIHIOBaHHS €JI€KTPOMArHITHUX XBHJIb.
Pamioxsui.
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2. BnactuBoCTi enmekTpoMarHiTHUX XBWib. IIIBUAKICTE PO3MOBCIOKEHHS
CJICKTPOMArHITHUX XBWIb. [I0Ka3HUK 3a7IOMJICHHS.
3. [lIkana eneKTpOMarHiTHUX XBUJIb.
PexomenioBana Jireparypa: /1-4/

MOAVYJIb 5. OnrTuka.
Il1an aekmii:
Jlekuiiine 3ausarrsa 20.

TEMA 1. I'eomeTpu4Ha ONTHKA
1. 3axoHu BiIOMBaHHS Ta 3aJOMJICHHS CBiTia. [loBHE BHYTpillIHE BiAOWBaHHS.
2. IosicHeHHsI 3aKOHIB T€OMETPHUYHOT ONTHKH 32 JOTIOMOTOI0 MPUHITUITY | toireHca.
TEMA 2. XBUj1b0Ba ONITHKA
3. Intepdepeniis xBuwib. [HTEpdepeHiis cBiTia, i 0coOaMBOCTI. MeToa oAep:KaHHS
KOTE€pEHTHHX JKepe CBITIIA.
4. IntepdepeHllisi B TOHKUX TUTIBKaX. 3aCTOCYBaHHS siBUINA 1HTepdEepeHIIii CBITIIA.
PexomenioBana Jireparypa: /1-5/
Jlekuiiine 3ausarra 21.

Il1an aekmii:
JAudpakuis cBitiaa.

1. Judpaxuis XBuiab, ii TMOSACHEHHS 3a JOIMOMOrow MpuHIMMIY [roireHca.
[Ipraumn ['roirenca - @penens.

2. dudpakiiitna rpaTka, ii 3aCTOCyBaHHS.

3. T'onorpadisa, ii BiamiHa Big 3BU4YaiiHOI (oTorpadii. Meroa onep:kaHHS
rojiorpaM. ['onorpama, ik Hocii iHpopMallii.

PexomenaoBana Jiteparypa: /1-5/

Jlekuiiine 3ansaTTs 22.

Ilian jgexuii:
PenTreniBchbKi mpoMeHi.

1. OnepkaHHs 1 BIIACTUBOCTI PEHTTEHIBCHKUX MPOMEHIB. Judpakiiisi peHTreHiBChKUX
npomeniB. ®opmyna Bynbba-bperris. PeHTreHocTpyKTypHUI aHaMTI3.
Hoasipuszauis cBitaa.

2. Bsaemomis cBiTia 3 pedoBuHoro. llomspuzamisi  cBimma.  [loxBiitHe
IpoMeHe3aIoMJIeHHS. 3akoH Martoca.
3. [Monsipu3zariis py BiAOWBAHHI Ta 3aJIOMJICHHI CBITJIa HA TPAHUIIl IBOX J1CJICKTPUKIB.
3. IIpuszma Hikons.
4. llITyyna anizorpomis, epext Kepa.
5. SIBuiie o6epTaHHS MJIOMMHU KOJIMBaHb.

PexomenaoBana Jiiteparypa: /1-5/

J{ucnepcist i NOrTMHAHHA CBiTJIA.

1. Jucnepcis citina. HopmanbsHa 1 aHOpManbHa AUCTEPCIs.
2. CnexrtpanpHuit aHami3. CrieKTpaabHI MPUIIAJIH.
7. llornuuanus cBitina. 3akoH byrepa-Jlambepra. KoeditieHT mormuHaHHS.

PexomenioBana Jitepartypa: /1-5/
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Jlekuiiine 3auarrsa 23.

TEMA 3. KBaHnToBa onTuka.
Ilnan nexkuii:
TemoBe BUNPOMIHIOBAHHA

1. OcobaMBOCTI TEMJIOBOTO BUIPOMiHIOBaHHS. Mojienb aOCOMIOTHO YOPHOIO Tija.
3axon Kipxroda.
2. Po3nonin eHeprii B ciekTpi abCoM0THO YopHOTOo Tuta. 3akoHu Credana-bonabimana 1
Bina.
3. I'imote3a Ilnanka. KBanTu. Ontudna nipomeTpis.

PexomenaoBana Jiteparypa: /1-5/

Asuie goroedexry.
1. 3aKkOHU 30BHIMIHBOTO (POTOEPEKTY.
2. PiBuanus FEiHmreiiHa s ¢gotoedexty. IloscHeHHs 3akoHIB (oToedexTy 3a
J0OTIOMOTOI0 KBAaHTOBHX YSIBJIIEHB PO CBITJIO.
3. 3acTocyBaHHs QoToeheKTy.
Tuck csirtaa.
4. llocnipg Jlebenena. Tuck cBitTia.
5.. KBaHTOBE MOsSICHEHHS TUCKY CBITJIA.
6. KopnyckyisspHO-XBHIIOBUIM Tyalti3M.
PexomenaoBana Jiteparypa: /1-5/

MOIYJIb 6. EleMeHTH KBAHTOBOI MeXaHiKHU, Qi3UKH aTOMa Ta AApa
Jlekuiiine 3ausaTTs 24.

TEMA 1. XBWIbOBIi BJACTUBOCTI YACTHHOK.
Ilian jgexuii:
1. I'inore3a ne bpoiinsg. XBUIbOBI BIACTUBOCTI YAaCTUHOK. JMpakiiisi enexTpoHiB,
nocmiqu  JleBiccona 1 Jlxepmepa. XBWIBOBI BIIACTUBOCTI  €JIEKTPOHA, IX
3aCTOCYBaHHH.

2. CmiBBimHOIICHHS HeBH3HaueHocTel ['eitzenOepra. XBuiboBa (YHKINS BUIBHOI
MIKpPO YaCTUHH, ii (PI3UYHUMN 3MICT.

PexomenioBana Jireparypa: /1-5/
Jlekuiiine 3aHaTTea 25.

PiBusinnga lpeninrepa
1. PiBusuns Ulpenmiarepa mis BiutbHOI yacTuHkd. PiBHsHHS [lpeminrepa mis
YaCTUHKH, 110 PYXA€ETHCS B CUIIOBOMY (TIOTECHITIAJIBHOMY ) TTOJI.
2. CramioHapHi ctanu. YacTMHKA B OJTHOMIPHIM MOTEHIIAIBHIN M.
3. KBaHTyBaHHS e€Heprii.
PexomenaoBana Jiiteparypa: /1-5/

TEMA 2. Atom.
ITnan Jekmii:
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1. JliniifyaTi CEKTpU SK KIIOY JUJIsl po3raayBaHHS OyJOBHM aToMa. 3aKOHOMIPHOCTI B
CIIEKTpi aToMapHOTO BoHIO. [ITaneTapHa Moiens aToMa.
2. Ilocrynatu bopa. Paxiycu cramionapHux opOit. EHepreTwuuHmii crekTp aroma
BOJIHIO.
3. Ilpupona crekTpaiibHUX JiHIM. baratoemekTponHi aromu. ['ojloBHE, opOiTajbHE 1
Mar”iTHE KBaHTOBI1 YHUCJIA.
4. Cnin enektpoHna. CriiHoBe kBaHToBe uucio. [Tpuniun Ilaymni 1 po3nogin eaekTpoHiB
3a cTalioHapHUMH cTaHaMu. CIIEKTPH aTOMIB 1 MOJICKYI.

PexomenaoBana Jiteparypa: /1-5/
Jlekniiine 3ansaTTs 26.

Inan nexuii:
CTpyKTypa TBepauXx TiJI.
1. Cunu 3B's13Ky 4acTHMHOK B TBepAaux Tinax. Kpucramiuni rpatku. Kpucranorpadiusi
oci. KyOiuni kpucramu. Kpucranu pizHoi cumerpii. Jlepexktu cTpykTypH.
MexaHiuHi BJ1aCTHBOCTI TBEPAMX TiJl.

2. Jedopmanis. 3akon I'yka. Po3zpaxyHku Moayns npyskHocTi. Teopernyna 1 peanabHa
MIIHICTh TBEPJUX TiJ. J{uciokarti.

TenuoBi BJIaCTUBOCTI TBEPAUX TiJl.
3. Ten10eMHICTb, TEMIOBE PO3LUIMPEHHS, TETJIONPOBIIHICTb.

PexomenioBana Jiteparypa: /1-5/

TEMA 3. CTpyKkTypa aTOMHOI0 s1pa.
Jlekuiiine 3ansaTTs 27.

Ilnan nexkuii:
1. Po3mipu ta ckian saep. Hyknonu. 3apsiioBe Ta MacoBe YHCIIa.
2. I3oronu. B3aemonisi HyKJIOHIB.
3. Enepris 3B's3ky. Jedext macu.

Jlekuiiine 3ausaTrea 28.

Inan nexuii:
IIpupoana pagioaKTHUBHICTD.
1. 3akoH pasi0aKTUBHOTO po3naay. AKTHUBHICTb, CTaja po3Maiy, epioj HamiBpo3namiy.
2. Anbda-, 6eTa-, raMa- BUITPOMIHIOBAHHSI, X MPUPOJIA Ta XapaKTepUCTUKH. B3aemois
3 PEYOBUHOIO. 3aXUCT BiJ J11i BAIPOMIHIOBAHb.
PexomenaoBana Jiteparypa: /1-5/

Jlo3umeTpisi palioaAKTUBHUX BUNIPOMIiHIOBAHb.
Ilaan jgexuii:
1. 3akoH ocnabineHHsT BUIPOMIHIOBaHHS pedyoBHHOW0. KoedimieHT ociabneHHs
BUIMIPOMIHIOBaHHS, IIap TOJIOBUHHOTO ocnabneHHs. OAuHUIN aKTUBHOCTI 1 JIO3H
BUIIPOMIHIOBaHHS.
2. Metoau peectparlii 10HI3yI0OUYUX BUIIPOMIHIOBAHb.
PexomMenioBana Jitepartypa: /1-5/
Jlexkuiiine 3ausarra 29.
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Inan nexuii:

SAnepHi peakirii.
1. Iryyna pagioakTuBHICThb. [lomim BakKkuX saep, KOEQIUIEHT PO3MHOKEHHS
HEUTPOHIB.

2. JlanmtoroBa peakiis. Kputnuna maca. Po3paxyHOK BETMYMHHU €HEPTii IMpH MOJLII

snpa.

Jlekuiiine 3auarrsa 30.

Ilnan Jexkmii:

1. [30TOMNH, iX BUKOPUCTAHHS.
2. Peakriii TepMOsIEpHOTO CHHTE3Y.
3. EnemenTapHi 4aCTHHKH.

Jekniii: 30 + 30= 60 roaqun

Temu ceMiHApPCbKUX 3aHATH
He nependaveno

Temu NPAKTUYHHUX 3AHATH

No Haszpa Temn KinbkicTh
3/m TOJINH
1 Beryn no nabopaTopHoro npaktukymy. Teopist moxuOok. 2
2-4 Meroanka MaTeMaTUIHOI 00OpOOKU PE3yIbTaTIB 6
ekcriepumenty. KP
5-8 3axucT BUKOHAHUX PoOiT, MoayibH1 KP 8
Temmu 1adopaTopHUX 3aHATH
No Haszpa Temn KinbkicTh
3/ TOJIUH
1 cemecTp
1 Beryn g0 nabopatopHoro npaktukymy. Teopist moxu0ok. 2
2 | BumiproBanbhi npunaau. KP o Teopii moxu0Ooxk. 2
3-6 BukonanHst po6iT NoOpUTaiHO 3rigHO rpadiky 1o 2 rop.
/ 3nauda po6iT. KonTposbHa po6ota M 1 2
8- BukonanHs po0IT moOpUraiHO 3TiIHO Tpadiky o 2 TO/I.
10
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11 3nauda po6iT. KonTposbHa po6ota M 2 2
12 | EnexTpo-BuMIiproBajbH1 NMpuiaau. BukoHanHs poOiT 2
noOpUraIHoO 3riHO Tpadiky
13- BukonanHs po0IT mOOpHUraiHO 3TiIHO Tpadiky 1o 2 roj.
15
16 | 3gaga pobit. KorTpoasHa pobora M 3 2
2 cemecTp
1-4 BukoHaHHs1 poOiT moOpuraiHo 3riiHO rpadiky 1o 2 rof.
5 3naua po6it. KonTponsHa pobora M 4 2
6- BukonanHs po0IT MOOPHUTaiHO 3T1IHO TpadiKy 1o 2 roj.
10
11 3nada po6it. KontponbHa po6ota M 5 2
12- BukonanHs poOiT NOOpUTaaHoO 3rigHO rpadiky 1o 2 rop.
16
17 3mada po6it. KonTpoasHa pobora M 6 2
TEMATHUKA JJABOPATOPHUX 3AHSATH
MOAYJII:
1. Mexanika
2. MoJgekyasipaa ¢gizuka Ta TepMOJAMHAMIKA
3. EjexTpuka
4. EleKTpOMarHeTusm
5. Onruka
6. EslemenTH KBaHTOBOI (pi3uKH, Qi3uKU TBEpaOro TijIa, aTOMa Ta AApPa

Ilepeaik 1abopaTopHux pooir

I cemecTp
Moayas 1. Mexanika
1.1 Bu3HaueHHd NOPHUCKOPEHHS BUIBHOTO MAaJIHHS 3a JOMOMOIO MaTE€MaTUYHOTO
MasTHHKA.
1.2 BuBYeHHs 3aKOHIB 00EPTAILHOTO PYXY 3a I0MOMOroro MastHuka OoepOeka.
1.3 Bu3HaueHHsI MOMEHTY 1HEpIIii Tija METOJOM KPYTUIIbHUX KOJIUBAaHb.
1.4 TlepeBipka OCHOBHOI'O PIBHSHHS JWHAMIKM OOEpPTAIbHOIO PYXy 3a JOIMOMOTOIO
MasTHUKa MakcBeia.

1.6. Buznauenns moayss FOHra.

1.10. BuzHaueHHs NpUCKOPEHHS BITLHOTO MaIHHS 32 JOTIOMOTOI0 000POTHOTO
MasiTHUKA

1.11. BuzHaueHHs MPUCKOPEHHS BIILHOTO MAIHHS 3 KPUBOI 3aJIEKHOCTI MIEP1OY
KOJIMBaHb (PI3UYHOTO MasITHUKA BiJ] MOJOXKEHHS TOUKH IiJIBICY.

MoayJb 2. OcHOBY MOJIeKYJISIPHOI (Pi3uKH i TepMOAUHAMIKH.

2.1. BusnaueHHs Koe(ILi€HTY JIHIITHOTO pO3IIMPEHHS TBEPAUX TII.
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2.2. BuznauenHns BigHomeHHs nuTomMux TeroemHocteit Cp/Cy MeTomom Knemana-
Je3zopma.

2.3. BusnaueHHs koeQili€eHTy BHYTPIIIHBOTO TEPTs 32 CTOKCOM.

2.4. BuzHaueHHs KOoe(]illi€eHTY TEIUIONPOBITHOCTI TBEPIUX TiJ.

2.5. BuzHaueHHs 3MiHU €HTPOMIi MPpH IIJIaBJIEHHI 0JI0BA.
Moayas 3. Enekrpuka

3.1. JlocmiKeHHS SIEKTPOCTATUYHOTO TOJIS.
3.2. Bu3Ha4YeHHS OMIYHOTO OTOPY METOJIOM MiCTKa YiTCTOHA.
3.3. JlochiKeHHS TeMITepaTypHOI 3aJIEKHOCT1 OMOPY METaIy.

3.4. BuznaueHHs e.p.c. rajJbBaHIYHOTO €JIEMEHTa METOJJOM KOMITEHCAITii.

II cemecTp
Moayas 4. Enrekrpomarserusm
4.1. BUBYEHHS MarHiTHOTO IOJISI TOHKOI KOTYIIKH.

4.2. BusHaueHHS TOPU30HTAIBHOI CKJIaIOBOT HAMPYKEHOCT1 MArHITHOTO TIOJI 3eMJIi 3a
JIOTIOMOT OO0 TAHT€HC-TalIbBAHOMETPA.

4.3. BumiproBaHHS HUPKYJISAIT HAIPY>KEHOCTI MarHiTHOTO TOJIsI COJICHO1/1a.

4.4. BuzHaueHHsI MarHiTHOI 1HAYKIT ITOJIS COJICHOi1a 0aliCTUYHUM METOIOM.

4.5 BuzHaueHHsI TUTOMOTO 3apsily €JIEKTPOHA METOJ0OM MarHeTpOHa.

4.6 BwusHaueHHs JOrapu@MIYHOTO JEKPEMEHTY 3aracaHHs KOJUBaHb (h13UUHOTO
MasTHHUKA.

4.7. BuUBYEHHSI €JIIEKTPOHHOro ocuuiorpada Ta TOCHIIKEHHS 3 MOro JOMOMOTOIO
CKJIaJaHHS B3a€EMHO-TICPIICHANKYJIIPHUX KOJMBAHb.

Moayas S. Ontuka
5.1. Bu3sHaueHHs JOBXWHU XBUJI1 CBITJIA 32 JOIOMOI0I0 Kuielb HproToHA.
5.2. BuzHaueHHs JOBXUHU XBUJI1 CBITJIA 32 IOMIOMOT0I0 Oinpu3Mu OpeHens.
5.3. BuzHaueHHs TOBXKUHU XBWJII CBITJIA 32 IOMOMOTOI0 AU PaKIIHHOT TPATKH.
5.4. TlepeBipka 3akoHy Maroca.
5.5. BuzHaueHHs KOHIIEHTpaIlli ONTUYHO-aKTUBHUX PEYOBUH MOJISIPUMETPOM.
5.6. Busnauenns cranoi Credana-bonpimana Tta cramoi Ilnanka 3a J0mMOMOroro
ONITUYHOTO TPOMETpA.
5.7. JlocmiiKkeHHs 3aJIe)KHOCTI (POTOCTPYMY HACHUYEHHS BiJl IHTEHCUBHOCTI CBITIA.
5.8. Busnauenns cranoi [nanka metoom JIykipcbkoro.

Moayab 6. EneMeHTH KBAHTOBOI MeXaHIKH, Gi3UKH aTOMa Ta sAApa
6.1. BuBueHHs CIIEKTpiB BUIPOMIHIOBAHHS T'a3iB.
6.2. BUB4eHHS ONITUYHOTO KBAHTOBOI'O T€HEPATOPA.
6.3. BuBUeHHsI 3aJIeXKHOCT1 OMOPY HAMIBNPOBIIHUKIB BiJ TEMIEPATYpH 1 BU3HAYEHHS
€Heprii aKTUBAILIi.
6.4. BusHaueHHs KOHIIEHTpAIIli 1 pyXJIMBOCT1 HOCIiB CTpyMy B HamiBIIPOBITHUKAX.
6.5. Jlocmii>KeHHS HaIiBIPOBITHUKOBOTO TPIOY.
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7.1. BusHaueHHS aKTUBHOCTI PaliOHYKITIY.
7.2. BuzHaueHHs koe(illl€eHTy MOTJIMHAHHS Y — IIPOMEHIB.
7.3. BuzHaueHHs niepioay HaImiBpo3Iaay pajioaKTHUBHOTO 130TOIY.

4.Temu camocTiitHOI po0oTH

No KinpkicTh
. Hassa Temu I
I cemecTp

1 | CamocriifHa MIATOTOBKA CTYACHTIB /O JIaDOpaTOpHUX 1 15
PAKTUYHUX 3aHSITh Ha MPOTS31 CEMECTPY

2 | 1.1. 3naxo/KeHHs MIBUJIKOCTI Ta MPUCKOPEHHS 3a 3aJJaHUM 2
PIBHSHHSIM PyXy Ta moOyaoBa rpadikiB 3anmexxHocted X(t),

Vx(t) Ta ax(t).

3 | 1.2. Anamorii MiX IOCTyHaJIbHUM Ta 00SPTATBHUM PYXOM. 1

4 | 1.3. Maremarnunuii, Gi3UdHUN Ta TPYXKUHHUNA MAasSTHUKH: 1
nepioJl Ta 4acToTa KOJUBaHb, JUQEPEHIAIbHE PIBHIHHS
rapMOHIYHUX KOJIUBaHb.

5 | 1.4. [Ipy>xHi BIacTUBOCTI TBepAUX TUI. JliarpaMu po3Tsry. 1

6 |2.1. Posmomuim MaxkcBena Tta bompimana. OOuwncieHHs 2
MIBUAKOCTI MOJICKYJIU TIPH 33/IaHIi TeMmnepartypi.

7 | 2.2. Tunm TemiooOMiHY. 1

8 | 2.3. Pobora rasy B i3omporiecax. 3HaX0HDKCHHS poOOTH razy 2
Ta KoedilieHTa KOPUCHOT JJIsI 33JJaHOTO LIUKIY.

9 |3.1. 300paxkeHHS CHJIOBHX Ta EKBIMTOTCHIIAIBHUX JIHIN 2
HAaBKOJIO  O0’€KTIB  3amaHoi  (opMH,  PO3paxXyHOK
HAIPY>KEHOCTI Ha BIACTaHI Bil 3apsIPKEHOTO Tija.

10 | 3.2. 3actocyBanHsa 3akoHiB Oma B audepeHIiaapHIA Ta 3
iHTerpaneHii popma. IIpasuia Kipxroda.

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

1 | CamMocrtiifHa MATOTOBKA CTYJEHTIB A0 JabopaTopHUX 1 15
PAKTUIHUX 3aHATH Ha MPOTA31 CEMECTPY

2 |4.1. Po3paxyHOK IHAYKII Mar”iTHOTO TOJs B TOYIll Ha 2
B1JICTaH1 BiJI POBIJTHAKA 31 CTPYMOM.

3 | 4.2. OGuucinenHss pobOTH I paMKH 31 CTPyMOM, siKa 2
00epTa€eThCsl B MATHITHOMY TIOJIL.

4 |4.3. KomuBanusa B LC-xoHTypl: 3aKOHM 3MIHHM 3apsny, 1
CTPYMY Ta HAIPYTH, YaCTOTA Ta MEPioJT KOJUBAHb.

5 |5.1. IloOynoBa 300paxkeHb B 30MpajbHIN Ta pO3CiIOBaJIbHIN 1
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niH3ax. XiJ NpOMEHIB y MIKpPOCKOTII.

6 |5.2. Inrepdepenmiiini cxemu. IHTepdepeHIlis B TOHKHUX 2
TUTIBKAX.

7 | 5.3. BayTpimHii, 30BHIINHIA Ta BEeHTWIbHHUN (DOTOSDHEKTH. 2
Uepsona Mexa HoToedeKTy I METaliB.

8 |6.1. dudpakiyis eneKTpoHiB, IO MPOUILIH MPHUCKOPIOIOUY 1

pI3HHUII0O  TMOTeHmiamiB. XBuis Ae  bpoims — mus
MaKpOCKOITIYHUX TiJL.

9 |6.2. ChnekTpu BHUIPOMIHIOBaHHS Ta TOTJIMHAHHA CBITJIA 2
BOJIHEBOIIOAI0HUMHU 10HAMMU.

10 |6.3. Snmepui peakmii. EnementapHi dYacTMHKM Ta iX 2
KJacudikaris.

Bceboro camoctiiinoi pooortu y I cemectpi: 30 roa.
Bceworo camocriitnoi podoru y i I1 cemecTpax: 30+30=60 roa.

5. 3aco0u giarHOCTHKM pe3y/IbTATIB HABYAHHA
- 3aJ11K B | Ta eK3aMeH B 2 ceMecTpax;
-MOJyJIbHI TE€CTH;
- pepeparu;
- 3aXHCT MPAKTUYHUX POOIT

6. MeTOIII/I HaBYaHHA:

- CIIOBECHHM MeToJ (JIeKIIis, TUCKYCis, criBOeciia ToIno);
MpaKTUYHUM MeTo1 (1ad0opaToOpH1, MPAKTUYHI 3aHATTS);
HAaOYHUU MeTOJ (METO LTFOCTpalliid, METOJI JEMOHCTpAIliii);
poboTa 3 HaBYAIBHO-METOJMYHOIO  JITEpaTyporo  (KOHCIEKTYBaHHS,
T€3yBaHHs, AHOTYBaHHs, PELICH3yBaHHs, CKJIaJJaHHs pedepary);
- BieoMeTo] (IUCTaHIIHI, MyJIbTUME/IIIHI, BeO-0p1€HTOBAH1 TOIIIO);
- camMocTiiiHa poOoTa (BUKOHAHHS 3aB/IaHb).

7. MeToau oLiHIOBAHHSL.

- 3aiik B | Ta eK3aMeH B 2 CEMECTpaXx;

- ycHe a00 MMCHbMOBE ONMUTYBAHHS;

- MOJAYJIbHE TECTYBaHHS;

- pedeparu, ece;

- 3axuCT JJabOpaTOpHUX Ta MPAKTUYHUX POOIT;

- TMpe3eHTallli Ta BUCTYIIM Ha HAYKOBUX 3aX0/aX.

8. Posmonin OaniiB, siki OTPUMYIOTH 37400yBaui BHUIOi OCBITU. OIIHIOBaHHS 3HaHb
3100yBayda BUINOi OCBITH Bi1OyBaeThes 3a 100-0ambHOIO MIKATIOKO 1 TEPEBOAUTHCS
B HAI[IOHAJIBHI OIIHKY 3T1MHO 3 Tabiu. 1 ynHHOTO «Il0NOKEHHS PO eK3aMeHH Ta
3anmiku y HYBill Ykpainn»
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Petitunr 3m00yBaya OrriHka HaIllOHAJIbHA Ta PE3YyJIbTATH CKJIAJJaHHS
BUIIOI OCBITH, ) .
eK3aMeHIB 3aIIiKiB

Oanu

90-100 BIZIMIHHO

74-89 nobpe 3apaxoBaHO

60-73 3aJI0BIJIBHO
0-59 HE3aJI0BUTHHO HE 3apaxoBaHO

Jlst BU3HAYCHHST PEUTHHTY 3/100yBada BUIIOI OCBITH i3 3aCBOEHHS JAMCITUILTIHH
Rmic (mo 100 6amiB) onmepxkanuii pedtuHr 3 atectarii (mo 30 6amiB) momaeTbes 10
peUTHUHTY 3100yBaya BHINOI OCBITH 3 HaBUajabHOI pobotu Rup (10 70 6aniB): R muc = R
ap + R aT.

9. MeToau OLIIHIOBAHHSL.

- 3aiik B 1 Ta ek3aMeH B 2 ceMecTpax;

- ycHe a00 MMCHhMOBE ONMTYBAHHS;

- MOJYJIbHE T€CTYBaHHS;

- pedeparu, ece;

- 3axucT J1a0OpaTOpHUX Ta MPAKTUYHUX POOIT;

- Mpe3eHTallli Ta BUCTYIM Ha HAYKOBUX 3aX0J1aX.

10.Posmozin GamiB, siKi OTPUMYIOTH 3100yBadi BHIOI OCBITH. OIiHIOBaHHS 3HAHD
3n00yBaua BUIOI OCBITH Bii0OyBaeThes 3a 100-0anbHOIO MIKATIOK0 1 TEPEBOIUTHCS
B HAI[lOHAJIBHI OIIHKY 3riAHO 3 Ta0iy. 1 ynHHOTO «IlOMOMXKEHHS PO eK3aMeHu Ta
saniku y HYBill Ykpainm»

Petitunr 3m00yBaua OrriHKa HaIllOHAJIbHA Ta PE3YyJIbTATH CKJIAAHHS
BUIIOT OCBITH, : .
eK3aMeHIB 3aJTIKiB

Oy

90-100 BIIMIHHO

74-89 no0pe 3apaxoBaHO

60-73 3a10BLJIBHO
0-59 HE3a10BLIBHO HE 3apaxoBaHO

Jlst BU3HAYEHHSI pEUTHHTY 3/100yBada BUIIOI OCBITH 13 3aCBOEHHS AUCITUILTIHH
Rmuc (mo 100 GamiB) onmepxkanuii pedtuHr 3 arectanii (mo 30 OamiB) momaeTbes 10
pEeUTHHTY 3100yBava BUIOi OCBITU 3 HaBYaIbHOI pob6oTH Rup (10 70 6aiiB): R tuc = R
ap + R ar.

InauBinyajabHi 3aBJaHHA /151 CAMOCTIIHOI pOOOTH CTY/JAEHTIB
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CamocTiiiHy poOOTy CTYJEHTIB MOJUISIOTH Ha JIBl CKJIaJ0BI — HMiATOTOBKY /10
HABYAJIbHUX 3aHATH | BUKOHAHHS iHAUBIAyaJbLHUX 3aBJAaHb (ONMMCOBI 3aBAaHHS,
pedepatu, po3paxyHKoOBi 3aBJaHHSI, PO3PaXyHKOBO-rpadiyuHi 3aBJaHHSA TOLIO).

3 KOXHOTO MOJYJIA 3 MEepIIoi CKIAA0BOI BU3HAYAIOTH JITEPATypHI JKepena, sKi
NOTPIOHO OMpaIfoBaTH, a 3 JPYroi — Ha3By BUIY IHAUBIAYalbHUX 3aBAaHb Ta
OpIEHTOBHUI MEPEITIK iX TeM.

TUIIOBI PO3PAXYHKOBI 3ABJAHHS TA IHAVBILYAJIbHI 3ABJAHHS
JIJIS1 CAMOCTIMHOI POBOTH
MOJIVJb 1

1.1. MarepianbHa TOUKa pyXaeThes B3AOBK NpsaMoi. PiBusauns pyxy touku X= A + B
t+Ct? +D %

1.1.1. Tpoananizysaru, npu sxux 3HauenHsx napamerpis A, B, C, D marepiancna
TOYKA pyXaTUMEThCS: 1).pIBHOMIPHO; 2). pIBHOIPUCKOPEHO; 3). TakK, 110 i1 MPUCKOPEHHS
3pOCTAE MO JIHIHHOMY 3aKOHY.

1.1.2. 3HaiiTi 3HaYEHHS MIBUJKOCTI Ta MPUCKOPEHHS TOYKHU B JIOBIILHUNA MOMEHT 4Yacy
(MUTTEBA MIBUAKICTH Ta IPUCKOPEHHS).

1.2. MatepiaibHa TOYKa pyXaeThes 1Mo Koy paaiycom R. PiBHSHHS pyXy TOukd @ =
A+Bt+C#+D 3,

1.2.1. Ipoananizysaru, npu skux 3HauenHsx napamerpis A, B, C, D marepiancna
TOYKAa PyXaTUMEThCS: 1).pIBHOMIPHO MO KOIYy; 2). pIBHO MPUCKOPEHO IO KOJy; 3). TaK,
110 ii KyTOBE MPUCKOPEHHS 3POCTAE M0 JIIHIHHOMY 3aKOHY.

1.2.2. Buznaunty 3Ha4eHHS KyTOBOT MIBUIKOCTI B IOBIJIbHUI MOMEHT 4acy

1.2.3. 3HaiiTn NiHIAHY MBUAKICTh TOYKU B JOBUIBHHI MOMEHT Yacy.

1.2.4. Buznaunty 3Ha4eHHs TAHTCHIIAIbHOTO MPUCKOPEHHS B JOBUILHUN MOMEHT Yacy.
1.2.5. Buznauntu 3Ha4€HHS HOPMAJILHOTO MPUCKOPEHHS B JOBUILHUNA MOMEHT 4acy
1.2.6. 3HaiiT MOBHE MPUCKOPEHHS TOYKU B JOBUTLHUN MOMEHT 4acy Ta BU3SHAYUTH KyT
M1K BEKTOpaMH MIBUAKOCTI Ta ITOBHOTO MPUCKOPEHHS B JOBUIHHUI MOMEHT 4acy.

1.3. Uepe3 Hepyxomuii OJIOK MEPEKUHYyTa TOHKA HEPO3TSKHA HUTKA, HA KIHIIX SKOT
mijBimeHi aa tarapui Macamu Mi= 0,1 xr ta My= 0,2 kr. BuzHauuTu, 3 SIKUM
MPUCKOPEHHSIM MOYHYTh PyXaTUCh TATAPIIl MiCIs TOTO, SIK 1X BiAMycTUian? SIKuil muisix
Mpoiifiec KOKEH 13 HUX 3a Mepury CeKyHay pyxy? Macoro Oiioka Ta TepTsm y Ooii
3HEXTYBATH.

1.4. IIpoananizyBaTH pe3yibTaT CIIBYAApsHHS JBOX KyJbOK Y BHUIAJKY 1).a0CONIOTHO
MPYXKHOrO, MPSMOTO, IEHTPAIbHOIO yAapy Ta 2). aOCOJIIOTHO HENpPYXHOIro Yyaapy.
BuzHauutu MBUAKICTH PyXy KyJbOK IMICHs 3ITKHEHHS Ta 3HAWTH, sfKa YacTHHA
MEXaHIYHOI €Heprii MpH IbOMY MEPETBOPUIIACH Y TEIJIOBY.

1.5. MaxoBuMK y BHIVISAI CYLiILHOIO AMCKA, Maca skoro M, a giamerp ocHosu D,
oGepTaeThes 3riHo 3 piBHsaHHIM @ = Af+BrA+CH3,

1.5.1. BusHauuTH 3HaYeHHs MBUAKOCTI Ta IIPUCKOPEHHs ToukM Ha Bifctani D/2 Bix oci
(Ha MOBepxHi AWCKA) Y TOBUILHUI MOMEHT Yacy (MHUTTEBA MIBUIKICThH Ta MPUCKOPEHHS).
1.5.2. 3HaiiTi KIHETUYHY €HEPTril0 MaXOBHKa B IOBLJIbHUII MOMEHT 4acy.
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1.5.3. BusHauntu oOepTanpbHUNI MOMEHT CHJIHM, IO J1€ HA MaXOBUK Yy JOBUIbHUU
MOMEHT 4acy.

1.6. BusHauuTu MakcUMajbHE MPUCKOPEHHS MaTepiaibHOI TOYKH, IO 3IIHCHIOE
rapMOHIYHI KOJIMBaHHS 3 aMIuTiTy 1010 0,1 M, SIKII0 MakcuMajbHa MIBUIKICTh TOYKUA 10
M/c. Hammcatu piBHSHHS KOJIMBaHb Ta 300pa3uTH TpadidHO 3aJeKHOCTI 3MIIICHHS,
MIBUKOCTI, MPUCKOPEHHS TOYKH BiJl Yacy.

1.7. 3naliTu MakCUMaJIbHY MIBUAKICTh MaTepiajibHOI TOUKH, IO 3/1MCHIOE TapMOHIYHI
KOJMBaHHA 3 aMIUIiTyn0i0 0,3 M, K0 MaKCUMallbHE MPUCKOPEHHS TOYKU JOPIBHIOE
1,2 m/c®. JlochimuTu piBHSAHHA KOJMBAaHb Ta 300pasuTd TpadiuHo 3aIeKHOCTI
3MIIIEHHS, IIIBUKOCTI, MPUCKOPEHHS TOYKHU BiJ] 4acy.

1.8. Touka 3miiicCHIOE OJJHOYACHO JIBa KOJIMBAHHS OJHIE] YacTOTH, IO BiJOYBalOTHCS B
JBOX B3a€EMHO TEPICHIUKYSIPHUX HampsMKax. PIBHSHHS [HMX KOJMBaHb MAalOTh
surnag: X =AiSinwt ta'y AxC0Swt, ne A1 =0,01 m; A= 0,03 M;. @ = 1 pan.
JlocmiauTy piBHSHHS TpPaeKTopii, oOyAyBaTH ii 3 BpaxXyBaHHAM MaclTaly, MOKa3aTu
HaIPSMOK PYXy TOYKH Ta BKa3aTH IOJIOKEHHS TOYKH B TIOYaTKOBHI MOMEHT.

1.9. MarepianpHa Touka Oepe ydacThb Yy JBOX KOJUBAHHSX, IIO MPOXOASTH B3IOBXK
OHi€T psAMOT i omucyroThes piBHAHHAME: X1 =A1SINant , X2 =ASINant , ne A= 3 cm;
Az = 4 cM; aon=a, =2 ¢'.3HaliTi aMIUTITYly CKIaIHOTO PyXy, HOro 4acToTy, IOYaTKOBY
(azy, HanucaTu piBHSIHHSA pyXy. [loOyayBatu BeKTOpHY J1arpamy AJisi MOMEHTY yacy t
=0.

MOJAYJIb 2

2.1. BuzHauuTH KUIbKICTh PEUOBHUHU Ta YKHCIIO MOJIEKYJ Ta3y: a) KUCHIO, 0) a30Ty, B)
BOJSIHOI ITapy Macoro | Kr.

2.2. Ilpoanani3zyBaTu, CKIJIbKA aTOMIB MICTUTh BOJSIHA Mapa: a ) Y KUIBKOCTI PEYOBHHHU
0,1 momp; 2 ) y maci 0,1 xr?

2.3. BuszHauuTH MOJSpPHY Macy Ta Macy OJIHI€l MOJEKYJTd  KyXOHHOI COJIi,
BYTJIEKHCIIOTO Ta3y, KUCHIO, a30TYy.

2.4. TlpoananizyBaTu, py AKii Maci KOXKHO1 3 Ha3BaHUX PEYOBUH B OJHOMY KyOidHOMY
MeTp1 MOBITPSI 3’ ABISETHCS HeOe3NeKka OTpyeHHs. [ paHMYHO A0MyCTUMa KOHUEHTpALis
MoJjiekys mapis pryti (HQ) B nositpi mopismroe 3-10%m 3
(Cly) —8,5-10%8 m 3,

2.5. CyuacHa TexHika Jac 3MOry CTBOpMTH BakyyM 10 10 2 ITa. BusHauuTh, CKilbKu
MOJIEKYJI T3y 3aJIMINACTLCA IIPH TaKoMy BakyyMmi B 1 M3 npu Temneparypi 300K?

2.6. Y 6anoni 0o6'emom 3 11 mMicTuThCs a30T macor 10 r. Po3paxyBaTu KOHIIEHTpAITiO
MOJIEKYJI rasy.

2.7. BU3HAYUTH CEpEeIHIO KIHETHYHY EHEpril0 MOJIEKYJIH JBOXaTOMHOrO Trazy 1
KOHIIEHTpaIlito Mosieky npu temneparypi 300 K 1 mpu tucky 0,5 Mma.

2.8. Po3paxyBatu, sIK 3MIHUThCS BHYTpimiHA eHepris 100r a)renito Ta 0) KHCHIO IpH
36inbIeHHs Temneparypu Ha 50°C?

, & OTPYMHOIO Ta3y XJOpy

2.9. 3HaliTy BHYTPIIIHIO €HEPril0 TPHOXATOMHOIO Tasy, mo 3aiiMae 00’em V, mpu
Temneparypi 1, Ko KOHIIEHTpaIIis HOro MoJIeKyJI N?
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2.10. IlpoanamizyBaTu 3MiHY BHYTPIIIHBOI €HEprii OJHOATOMHOTO Tra3zy MiJ Yac
1300apHOT0 OXOJIOMKEHHS, 130XOPHOTO OXOJIOPKEHHS Ta 130TePMIYHOTO PO3IIUPEHHS?
2.11. 3naiitT poOOTY 130TEPMIYHOTO CTHUCHEHHS rasy, IO Mpalioe 3a mukiom Kapho,
koedirieHT KopucHOi 11i skoro jgopiBHIoe 0,5, skmo pobOoTa 130TEPMIYHOTO
posirpeHHst nopiBHioe 10 kJIX.

2.12. T'a3, mo 3aiiicHioe 1ukin KapHo, ojep)kye Bia HarpiBada KijgbKiCTh TermiaoTu 30
k/[x. Buznauntu poGoTy ra3zy B LMK, AKIIO TEMIlepaTypa HarpiBaua BTpUYl BUIIA 3a
TEeMIIepaTypy XOJIOIUIbHUKA.

2.13. PospaxyBatu K. K. J. TEIUIOBOi MAIMHHU, KUIBKICTh TEIUIOTH, IO 3a0upae
XOJIOMWIBHUK 3a | CEeKyHIy, Ta TOTY)XHICThb 1/I€aTbHOI TEIUIOBOI MAIlMHU, SKIIO
temneparypa HarpiBamka 127°C, a xomomunbhmka 23°C. KinbKicTh TemmoTu, 1o
OTPUMYE€ MaIlIMHA BiJl HarpiBHUKA JOpiBHIOE 50 JIK 32 KOXKHY CEKYHY.

MOJYJb 3

3.1. Tpu onHAKOBUX TOYKOBUX 3apsau mo 5 HKJI KOXKHHM 3HAXOJATHCS B BEPIIMHAX
PIBHOCTOPOHHBOTO TPUKYTHHKA 31 CTOPOHOIO 1 cM. Bu3HauuTu MOyJsib 1 HAmpsIMOK
CHJIH, 1110 JIl€ Ha OJMH 13 3apsiB 31 CTOPOHHM JIBOX 1HIIHX.

3.2. Bijgcranb M JBOMa TOYKOBUMH opHoMMeHHMMH 3apsaamu 0,9 aKi ta 1,6 HKn
nopiBHioe 50 cMm. BuzHauuTtu TOUKy, B SKy Tpeda MOMICTUTU TPETIM 3aps Tak, 00
cCUCTEeMa 3apsi/iiB 3HAXOAWJIACh B PIBHOBa3l. Bu3HAuMTH po3Mip 1 3HAK 3apsiay.
[Ipoanaini3yBaTH, CTiiiKa 41 HECTiika OyJie piBHOBara?

3.3. BusHauntn, Ha SKid BIACTaHI OJWH BiJ OJHOTO TMOTPIOHO PO3MICTUTH JBa
OJTHOMMEHH1 TOYKOBI 3aps/Id B BO/I1, 100 BOHU BIJIITOBXYBAJIUCH 3 TAKOKO K CHJIOINO, 3
AKOK BOHM BIJUITOBXYIOTbCA B Bakyymi Ha BiAcTaHi 9 cM. BigHocHa nienekTpuyHa
MIPOHMUKHICTH BOJu 81.

3.4. B Teopii aToMa BOAHIO IPUIHSATO, IO €IEKTPOH 00EPTAETHCS HABKOJIO TPOTOHA
(a1pa) 1o KoJI0BiH opbiTi paniycy 0,53 107 m. [Ipoananizysatu, yomy Oyne
JIOPIBHIOBATH JIiHIMHA IBUKICTH €JIEKTPOHA NIPpH TakoMy obepTanHi? Buznauutu cury
B3a€EMO/IIT MK €JIEKTPOHOM Ta IMPOTOHOM.

3.5. Buznauutu, sxuii 3apsg TpeOa MOMICTUTH Ha TUIACTUHU KOHJIEHCATOpPA ILIOIICIO
200 cm, mo6 BOHM TPUTATYIOThCA 3 cuiow 0,5 m? EnexkrpuuyHe moje paxyBaTu
OJIHOPIJTHUM, a MK MJIACTUHAMU JIETIEKTPUK CITIOJIA.

3.6. Po3paxyBaTu moTeHIliaIbHY €HEPTiI0 CUCTEMH JIBOX TOYKOBUX 3apsiB 2 HKi Tta 5
HKJ, mo 3HaxomsThess Ha Bigctani 10 cM omuH Bix oaHoro. IlpoananmizyBatu, sk
3MIHUTBCSl TOTEHIlIAIbHA €HEPTis, SKII0 3HAaK OJHOro 13 3apsiiB TOMIHATH Ha
HeTraTUBHUM.

3.7. EnexTtpoH BiiTaEc B OJHOPIJHE €JIEKTpUYHE Tojie 3 HampyxkeHictio 100 B/m 3
oyaTKoBoIo mBKHAKicTIO 10 ® M/c Tak, 10 BeKTOp MIBUAKOCTI NEpNEHANKYIAPHUN 10
JHIA HAMPYKEHOCTI eIEKTPUYHOTO 1oJIsl. BUusHaunTH: a) Cuity, 110 /i€ Ha eIeKTPOH; 0)
IPHCKOPEHHS PyXy €IEKTPOHA; B) MIBUIKICTh eleKTpoHa uepes 107 c.
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3.8. IlpoanamizyBaTu. SIKy NPHUCKOPIOIOUY PI3HUIIO MOTEHIIaJdiB MOBHUHEH MPOUTH
eJIeKTPOH, 10 Mae mBuakicTsb 108 M/c, 106 Horo mBKUAKICT 3pocia BTpuyi?

3.9. 3uaiitn BigHOmeHHs mBHAKocTel ioHiB Cu?" ta K', mo npoilmm omHakoBy
PI3HUIIIO TTOTESHITIAIB.

3.10. BusHaunTn Hampyry Ha Kiemax JpKepesia CTpyMmy, SKIIO eNeKTpOopyIIiidHa cuia
oKepena ctpyMy 12 B, a BHyTpiIHIN omip MEHIIHN 30BHINTHBOTO B 5 pasiB.

3.11. Axymynsrop gae ctpyM 2 A npu 3amukadHi Ha omip 4 OM Ta 1A- npu 3aMUKaHH1
Ha 10 Om. BusHauuTu enexTpopyiliiHy CHIy, BHYTPIIIHIA OMip €JEeMEHTa Ta CTPyM
KOPOTKOTO 3aMUKaHHS.

3.12. Bu3HAUUMTH CTPYM KOPOTKOTO 3aMUKAaHHS, SIKIIO TalbBaHIYHUNA EJIEMEHT 3
enekTpopy1iitHoio cuioro 1,5 B mae ctpym 0,1 A mpu 3amukaHHi oro Ha ormip 14 Owm.

MOJAVYJIb 4
4.1. Tlo xoHTYpy, O Mae (GopMy PIBHOCTOPOHHBOTO TPUKYTHHKA MPOXOJUTH CTPYM
cuwioro 10 A. CropoHa TpUKyTHHKA JOpIBHIOE 5 cM. BH3HAUUTH 1HIYKIIIO Ta
Hanpy>KeHICTb MarHiTHOTO MOJISl B IEHTP1 TPUKYTHHUKA.
4.2. Tlo ngBOoX mnapajnelbHUX, TOHKUX, JOCTATHBO JOBIUX MPOBIIHMKAX B BaKyyMl
NPOTIKAIOTh OJHAKOBI CcTpyMu cuior 10 A. Biacranb MK MOpOBIHUKAMU S5 CM.
Busnauntu cuiy B3aeMonii po3paxoBaHy Ha KOXXHHMM METp JIOBXHHM IIPOBIIHHUKIB.
[IpoanainizyBaTH, IKUM YHHOM HampaBJICHI CHJIM B3a€MOJII1 B 3aJI€KHOCTI BiJ HAIIPSIMKY
CTPYMIB B IIPOBITHUKaX?
4.3. 3HailTh MarHITHUI MOMEHT PaMKH PaJiycoM 5 CM , SIKIIO MPHU MPOXOKEHH] uepes
il BUTKM CTPYMY B LEHTP1 paMKH CTBOPIOETHCS 1HAYKIIS MardiTHoro noius 0,5 T
4.4. HampyXeHICTb MarHiTHOro IOJs B LEHTpl KojoBoro BuTKa piBHa 100 A/m.
MarnitHuii MoMeHT BuTKa 5 A-M2. PospaxyBaTy pajiyc BUTKA Ta CUITYy CTPYMY B BUTKY.
4.5. ENexTpoH pyXaeTbecs MO KOJIY B OJHOPIIHOMY MAar"HiTHOMY IOJII 3 HAIpPY>KEHICTIO
5-10° A/m. Bu3HAaunTH 4acTOTY Ta Nepiof] 00epTaHHs eJIeKTPOHA MO OPOiTi.
4.6. [IpoToH 1 anbda-yacTUHKA, MO MPUCKOPEHI OJHAKOBOIO PIZHUIICIO MOTEHIIIANIB,
BJIITAIOTh B OJHOPIJIHE MarHiTHe noJie. Po3paxyBartu, B CKUIbKM pa3iB paalyc KPUBU3HU
TpaekTopii MPOTOHA Oyjae OIBIIMM, YMM pajlyC KPUBU3HHM TPAEKTOPIl anbda-
YaCTUHKU?
4.7. ENeKTpoH BJITa€ B OJHOPIIHE MarHiTHE MOJI€ NEPHEHAUKYJIAPHO JIIHISAM 1HAYKIII.
Busnauntu cuity, mo i€ Ha €IEKTPOH 3 OOKy moJis, ko 1HAykiis mois 0,5 T, a
pazalyc KpUBU3HU TpaekTopii 1 cm.
4.8. EnexTpoH pyXaeTbCsl B MarHITHOMY MOJi 3 iHIYyKIi€0 5 MTi mo Koy paaiycom 1
cM. Bu3HaunTi KiHeTHYHY eHeprito enekTpoHa (B JIx ta eB ).
4.9. 3apspKkeHa 4acTHHKA MPOMILIIA MPUCKOPIOIYY PI3HUITIO MOTEHIANIB 1 BIETLIA B
CXpEIIEHE I MpIMHUM KyToM enekrpudre ( 3 HanpysxeHnictio 10 B/M ) 1 marnitae (3
iHaykmiero 0,5 Tn ) monsa. BuszHauuTh PI3HUINO TMOTEHIIATIB, SKIIO, PYyXal4HCh
MEePIEHANKYJISIPHO TIOJISIM, YaCTUHKA HE BIIXWISIETHCS BiJ MPSAMOJIHIAHOT TPAEKTOPIi.
4.10. Beepenuni cosieHoina, mo MicTuTh 10 BUTKIB Ha OJUH CM, ITOMICTHUIM KOJOBUI
BUTOK JiaMeTpoM 5 cMm. [TnommHa BUTKa po3TramoBana mija Kyrom 60° 10 oci cosieHoina.
Po3paxyBaTu MarHiTHWi MOTIK, IO MPOHU3YE BUTOK, SIKIIO MO OOMOTIII COJICHOiIa
IPOTIKAE CTPyM, cuiioro 1 A.
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4.11. B ogHOpiAHOMY MarHitTHoMy modi 3 iHaykuiero 0,5 Ti piBHOMIpHO 00epTaeThCs 3
gacrororo 10 ¢! pamka, mo micture 500 BHUTKIB, SKi IIJIBHO NPHJIATAIOTE OIMH IO
oxHoro. Ilnoma pamku pisaa 200 cM? .BH3HAYNTH MUTTEBE 3HAYCHHS €. P. C. IHAYKIi
1714 KyTa nosopoty pamku 30° ta 60°,

4.12. KonuMBaabHUH KOHTYDP MIiCTUTh KOTYIIKY iHAyKTUBHOCTI L, KOHIEHCATOp EMHICTIO

C ra pesucrop 3 onopom R. Kommencarop sapspkenunii xinbkictio enexrpuku Q.
Busnauutu: 1) mepioj KoJuBaHb KOHTYpY; 2) JorapumMiuHui JEeKpEeMEHT 3aTyXaHHS
KOHTYpY; 3) PIBHSHHSI 3aJIGKHOCTI 3MIHM HAmpyrd Ha OOKJIagKax KOHJEHCATopa Bif
gacy (MUTTEBE 3HAYCHHS HANpyTH ); 4) PIBHSHHSA 3aJICKHOCTI 3MIHH CTpyMy Yepe3
KOTYIIKY iHAYKTUBHOCTI BiJl 4acy (MUTTEBE 3HAYCHHS CHUIIA CTPYMY).

MOJIYJIb 5

5.1. Ha TOHKY IJIiBKY B HamnpsMKy HOpMaJi JI0 il TMOBEPXHI IaJla€ MOHOXPOMATUYHE
cBiTIIO 3 pAoBxkuHOIO XBmil 0,5 MxM. BinOute Big IUIBKH CBITJIO MaKCHMAaJIbHO
HiJcHUIeHe BHACTIIOK 1HTepdepeHIlii. Bu3HaunTH MiHIMalbHY TOBIIMHY IUTIBKH, SIKIIIO
MOKA3HUK 3aJIOMJICHHSI MaTepially IUTIBKU AOPiBHIOE 1, 4.

5.2. Ha maudpaxuiiiny pemritky, ska mae 430 mTpuxiB Ha 1 MM, HOpPMaJbHO MaJa€
Iy4OK CBITJA BiJl HATPI€BOi JlaMnu 3 JOBXKUHOIKO XBuii 0,589 mMkm. BusHauutu KyT
BIIXMJICHHSI MPOMEHIB CBITJIA, NMPU SKOMY CIOCTEPIraeTbCsl OCTaHHIN Iu]pakiiiHui
MakcuMyM. Po3paxyBaTu nopsiiok bOro MakKCUMyMy ?

5.3. Ky maxginas mpomeHns Ha moBepxHio ckia gopisaioe 60°. Ilpu mpomy BinOuTwii
MMy4OK CBITJa BUSBHUBCS MAaKCUMAJIbHO TOJSPU30BAaHUM. BU3HAYNTH KYT 3aJIOMJICHHS
MIPOMEHSI.

5.4. BuzHauuTh, B CKIJIbKH pa3iB OyJe ocinabieHui MpoMiHb MPUPOIHOTO CBITIIA, SKIIO
MPOIYCTUTU HOTO 4Yepe3 JBa HIKOII, TUIONIMHU TOJISIpU3AIlii KX CTaHOBISTH KYT
=45 Bpaxary, 110 IPH IPOXOMKEHHI Yepe3 KOXKHMN HiKOJb iHTEHCHBHICTH CBIiT/Ia
BHACJIIJIOK BIIOMBAHHS 1 MTOTJIMHAHHS 3MeHITyeThest Ha 10 %.

5.5. OuinuT poOOTY BUXOIY €JIEKTPOHA 3 METally, AKII0 (GOoToeeKT crocTepiracThes,
MOYMHAIOYY 3 JOBXHUHHU XBUJI cBiTia A = 0,4 MK.

5.6. Buznauurtu, yu O6yae matu micie GoToedexT, Ko MeTall, podoTa BUXOAY IKOTo A
=2 eB, oCBITIIOETHCS CBITJIOM 3 TOBXKHHOIO XBHII A = 500 HM.

5.7. BupaxyBaTu eHepriio, aKky sunpomintoe 1 M?> mosepxni Conng 3a 1 XBunmHy, SKIIO
NpUIHATH Temnepatypy Woro mnoBepxHi piBHO 5800 K. Paxysatu, mo Conue
BUIIPOMIHIOE, SIK a0COJIFOTHO YOPHE T1JIO.

5.8. BuzHauuTH KOHIEHTpalil0 (OTOHIB Ha BiACTaHI 1 ™M B TOYKOBOTO
MOHOXPOMATUYHOTO JiKepesia MoTyXHIicTio 10 BT, 1110 BUIPOMIHIOE XBUII JOBXHHOIO
0,76 MKM.

5.9. UepBona mexa (oroedekty mis 3aiiza J0piBHIOE 262 HM. 3HAUTH PoOOTY BUXOTY
€JICKTPOHIB 3 3aJ1i3a (B KOYJISX Ta €IEKTPOH-BOJIBTAX).

MOJIYJb 6
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6.1. BuxopuctoByrouun Tteopito bopa Bu3HauMTH: paalycH JBOX MepIIUX OpOIT
€JIEKTPOHA B aTOMI BOJIHIO; IIBUIKOCTI €JIEKTpOHA Ha IMX OpOiTax; MPUCKOPEHHS Ha
HUX.

6.2. BuzHauntn MakCUMalibHy €Heprito ()OTOHA, SKUH BUIIPOMIHIOETHCS aTOMOM BOJTHIO
B yIbTpad10JIeTOBIN cepii.

6.3. HaiiGinpIma m0oBKMHA XBUJII CIEKTPalibHOI JiHIT BoAHIO cepii JlaiimaHa nopiBHIOE
121,6 am. Po3paxyiiTe HalO1IbITy TOBXKHHY XBHIII B cepii baibmepa.

6.4. OOuncINTH NOBXUHY XBWII Jie Bpoiins nis npotoHa 3 KiHeTu4Hoo eHeprieio B 100
eB.

6.5. [IpoanamnizyBatu, sika €HEpTis 3B’si3aHA 3 MACOIO €JICKTPOHA, SKUW 3HAXOAUTHCS y
CIIOKO1?

6.6. BusHauntu eHeprito, Macy Ta IMIyJIbC (KUTBKICTh pyXy) (hOTOHA PEHTIC€HIBCHKOTO
IPOMiHHS 3 JOBKHUHOIO XBui 10710 M.

6.7. Bu3sHaunTH NMOBXWHU XBWJIb J¢ Bpoilyis o.-4acTUHKM Ta MPOTOHA, IO MPOUIILIH
0JIHAKOBY PI3HMITIO MoTeHmiamB 1 kB.

6.8. OuiHUTH NOBXUHU XBWIb Jie Bpoilig enexkTpoHa, 10 pyXaeThCs HA MEpIIiid Ta
Jpyriii O0POBCHKIM OpOITI B aTOMI BOJHIO.

6.9. Bwusnmauntu wmakcuManbHy eHeprito ¢otoHa cepii bamemepa B cmekTpi
BUIIPOMIHIOBAaHHSI aTOMapPHOTO BOJHIO.

6.10. PospaxyBatu eneprito ¢GoToHa, SKuUii OyB BHITyIIEHHH aTOMOM BOJHIO TIPHU
Mepexo/l eJIeKTPOHA 3 TPEThOI OPOITH HA IPYTY.

6.11. Buznauuth, siky eHeprito Tpeba 3aTpaTuTH, 100 SApPO remito iHe PO3IUIUTH HA
HYKJIOHU?

6.12. ATomHuii peaktop noTyxkuictio P=25-10° Bt (25 MBT) Mac k. K. 1. piBHE 25%.
Busnauntu, sika Maca ypaHy-235 BUTpada€eTbcsl y peakTopi 3a 100y, SKIIO MPU OJHOMY
aKTi MOAUTY SiApa LBOIO 130TOIY YpaHy BUAUIAE€TbCA eHepris pisHa 200 MeB?

6.13. Po3paxyiiTe eHepriio 3B 43Ky sizipa atoma 0opa 15? B.

6.14. B ycraHoBkax misi Y — ONPOMIHIOBaHHA Y CITbCBKOMY TOCIOAApCTBI

BUKOPUCTOBYIOTh [3 — paiOaKTUBHHMI 130TON UE31t0 1?5;573 Cs. Hamucaru peakiito -

po3nany. BusHaunTH MakCHUMalbHY 4YacTOTy 7Y-BUIPOMIHIOBaHHS, SIKIIO HaWO1IbINA

eHeprist Y — kBaHTiB fopiBHIOE 0,66 MeB. OOUHMCIUTH PENATUBICTCHKY HMIBUIKICTD ff —
YaCTHUHOK, SIKIIIO BOHU MaroTh eHeprito 1,18 MeB.

TUIIOBI TEMM JIJISI PEGEPATIB
MOJY.Ib 1

1.1. TueprianpHi Ta HEIHEpLIATBHI cUCTeMH BiTIKY. [IpuHIun iHepii.

1.2. ITpunmun BigHOCHOCTI "amines ta ElHmTeiHa.

1.3. Immynbce TiNla B KJIaCMUYHINA MEXaHilll Ta MeXaHill Teopii BITHOCHOCTI.

1.4. IlenTp Mac cuctemMu Ta Teopema IIpo pyX LIEHTPY Mac.

1.5. [lerTp Mac CUMETPUYHUX OJTHOPITHUX TiJ Ta CUCTEM MaTepiadbHUX TOYOK
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1.6. PeaktuBHuii pyx. PiBHsHHS Memepcbkoro Ta L{ionkoBcbkoro.

1.7. KoHcepBaTHBHI CUJIM B MEXaHIII].

1.8. IToreHmiaapH1 CHIIOBI HOJIS.

1.9. I'paBiTariifina crana ta ii eKcriepuMeHTaIbHe BU3HAUCHHS.

1.10. Teopema 1po 3MiHYy KIHETUYHOI €HEPrii CUCTEMHU.

1.11. I'padpiune 300pakeHHs BETUYUHN POOOTH 3MIHHOI CHJIH.

1.12. BusHaueHHS MOMEHTY IMITYJIbCYy CHUCTEMM TLJI Ta YMOBH BHUKOHAHHS 3aKOHY
30€peKEHHS MOMEHTY IMITYJIbCY

1.13. 3micT nousATTs “eHepris’ B mexaHimi. [1oscHITE, Sk 3B’sA3aHi MOHATTA “poboTta” 1
“eHepris’.

1.14. Moayns FOnra. [1nactuyni ta npyxHi nedopmaiiii peabHUX TLII.

1.15. YmoBa Hepo3puBHOCTI Teuii piauau. PiBasaus beprymi.

MOJIYJIb 2

2.1. Temneparypni mkanu Lenscisa, Kenbpina, ®apenreiita, Peomropa.

2.2. Yucno ctyneHiB cBOOO U TiIa (CUCTEMU).

2.3. 3akonu ®ika, Pyp’e Tta HproroHa i siBUIl mepeHeceHHs. ['panaieHT (izuyHOI
BEJTUYUHH.

2.4. Koedinientu nudy3ii, TEIUIOMPOBIAHOCTI Ta BHYTPIIITHBOTO TEPTS (B’SI3KOCTI) 1 iX
3B'SI30K.

2.5. Biuynuit ABUTYH NIEPIIOTO Ta APYTrOro poay.

2.6. EnTpomnis Ta TepMoauHaMivyHa iMOBIpHICT. [IprHIINIT 3pocTaHHs €HTPOIi.

2.7. EnTpomis Ta nmpuBeAeHA TEIUIOTA.

2.8. PiBusuaus Ban — nep — Baanbca 1151 peanbHuX rasis.

MOAYJIb 3
3.1. EnemenTapHuii €n1eKTpUUHUHN 3apsi1 Ta METOIU OTO BU3HEAUEHHSI.

3.2. EnekTpoemMHICTh 3emuti.

3.3. Po3paxyHOK 1OJIs TUTIOJSL.

3.4. CerHeTOCIICKTPUKH.

3.5. [I’e30enexkTpuyunuii eeKr.

3.6. OTpumaHHs yIbTPa3BYKY.

3.7. 3axkonu (mpaBuia) Kipxroda ams po3paxyHKy CKIQIHUX €ICKTPOMEPEK.
MO/JVYJIb 4

4.1. ITocriitHi marHiTH Ta ix none. Jocaiau Epcrena.
4.2. B3aemois napanesibHux cTpyMiB. OJIUHULIS CUII CTpyMy — 1 A.

4.3. BiiHOCHA Mar"iTHa MPOHUKIMBICTh cepefoBuIna. [lia-Ta mapamMarHeTuKH.
4.4. ITpuHIMO poOOTH €IEKTPOMAIIIMHHOTO TeHepaTopa.

4.5. PiBHauHs MakcBeiia.
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4.6. Bexrop IloitHTiHra.
4.7. XBuiawoBe piBHsAHHA. Oneparop Jlamiaca.
4.8. Buxpose enektpuune nosie. Ctpymu ®yko. [HaykiiitHi neyi.

4.9. [Mpunnun aii ukinorpona ta MI'J- renepaTopa.

4.10. MeTto BEeKTOpHHX J1arpaM 300pakeHHs rapMOHIYHUX KOJIUBaHb. bUTTS.

4.11. Anepioanuni npornecu. Yac pemakcaiiii, KoedilieHT 3aracaHHs, JiorapupMidHHMA
JIEKPEMEHT Ta JTIOOPOTHICTh €JICKTPUYHOTO KOJMBAIBHOTO KOHTYPY.

4.12.CxnaganHs IBOX B3a€EMHO TMEPIEHIUKYIIPHUX KoJiBaHb. Dirypu Jliccaxy.

4.13. Pe3oHaHC CTpyMy Ta HANPYTHU B €IEKTPUYHUX KOJIMBAJIHLHUX KOHTYpax.

4.14. OTpuMaHHA paiioXBHIIb PI3HOTO Jllana3oHy, i1H(pPauepBOHUX XBUIIb, BUAUMOTO
CBITJIA, yIbTPa(ioNeTOBUX XBUJIb, PEHTI€HIBCHKUX Ta Y — IPOMEHIB.

MOAYJIb 5
5.1. SIBuille MOBHOTO BHYTPIIIHBOIO B1IOMBaHHs. BoIOKOHHA ONTHKA.

5.2. [Ipupoaa BUMPOMIHIOBAHHS CBITJIa aTOMaMH. XBUIbOBUH IyT.
5.3. CMyr# piBHOI TOBIIMHU Ta PIBHOTO HAXWUITY.
5.4. ludpaxuis Opaynrodepa.

5.5. CnexTpanbHi npwiaau (mpu3MoBi Ta AU PaKIliiiHi).

5.6. PEHTreHOCTpYKTYpHUN Ta PEHTTEHOCTIEKTPAIbHUI aHaTi3.
5.7. MeToau oTpUMaHHS MOJSIPU30BAHOTO CBITHA?

5.8. Ilpusma Hikoms

5.9. Jluxpoizmy. [Toaspoinn.

5.10. Edextn 3eebeka Ta Keppa.

5.11. ykpomeTpis.

5.12. 3axon byrepa — JlambGepta — bepa. [Ipupona nornuHaHHA CBiTA.
5.13. B yoMy cyTh Tak 3BaHO1 yabTpadioneToBoi kaTacTpodu?

5.14. Edpext KomnTona.
MOAYJIb 6

6.1. ITeperBopenns ["anines ta Jlopenia. JlopeHiieBe CkopodeHHS JIIHIMHUX PO3MIPIB Ta
IIPOMIXKKIB 4acy.

6.2. IToctymnaru crenianbHO1 Teopii BimHOCHOCTI EifHiTeliHa.
6.3. Kinacuunwii Ta penaTUBICTCHKUM 3aKOHU CKIIAJICHHS IITBUKOCTEH.

6.4. 3anexHICTh Macu BiJl IBUIKOCTI pyXy. PenstuBicrcbkuii iMmmysbe. OCHOBHUIMA
3aKOH PEIATUBICTCHKOI TMHAMIKH.

6.5. B3aemo3B’s130k Macu Ta eHeprii. EHepris cnokoro. EHepris 3B’ s13Ky.
6.6. ExBiBaJICHTHICTh TpaBiTalIHOI Ta 1HEPIIATLHOT Mac.

6.7. I'imoTe3a ae- bpoins
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6.8. CniBBigHomenHs [ eitzendepra.

6.9. ®13u4HMI 3MICT XBUIBLOBOI (DYHKITIT.

6.10. PiBasaus [peninrepa.

6.11. OpbiTanbHe, MarHiTHE Ta CIIIHOBE KBAHTOBE YHUCJIO.
6.12. Ilpuniun poboTu jazepa.

6.13. [lienekTpuKy 1 HaANIBOPOBIAHUKHU. BalleHTHa 30Ha, 30Ha MPOBIIHOCTI, ITUPHHA
3a00pPOHEHOI 30HHU.

6.14. BnacHi Ta JOMIIIKOBI HamiBOpoBiAHUKU. [IpoBigHICTs N-THITY Ta p-THUITY.

6.15. Edext Xomna.

6.16. IIpupoaHa pagioaKTUBHICTh. 3aKOH PAJAI0AKTUBHOIO pO3Maay. AKTUBHICTb, CTasa
po3many, nepioja HamiBpo3Mmamty.

6.17. OcHoBHI XapakTepucTukHu aib(da Ta Oera posmajniB. B3aemomnis 3 peyOBHHOIO.
3axucT BiJl A1 BUIPOMIHIOBaHHS.

6.18. Tl'ama-BumpomiHIOBaHHS Ta HEWTPOHHE BHIIPOMIHIOBAHHS, iX TpUpoJa Ta
XapaKTEpPUCTHKHU. B3aeMo1ig 3 pe4OBUHOO. 3aXUCT B[ Ail BUTPOMIHIOBAHb.

6.19. Jlosumerpis paaiOaKTHBHHX BHUIPOMiHIOBaHb. OIWHHWIN aKTUBHOCTI 1 JIO3H
BUIPOMIHIOBAHHS.

6.20. Metoau peecTparlii BUIPOMiHIOBAHb.
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®opMH KOHTPOJIIO

1 cemecTp
HapuanbHi BUKOHAHHS MonynbHui
g . ) ) Bceroro
- 2 SaHATTA 1HAVBI1Y ATbHUX (3MICTOBO- Satie
5 g Monyns | Tema (MiAroToBKa 3aBJIaHb MOYJIbHU)
o Ta (cyma
d (OP, pedepar, KOHTpPOJIb 4+5+6)
g BUKOHAHHA) | PI'P, PP Ta in.)
1 2 3 4 5 6 7
1 1.1. 4 2 2 9
1.2. 4 1 1 6
= 1.3. 4 1 2 7
2 1.4. 4 1 1 5
% Bcboro 3a moayJbl 16 5 6 27
Z 2 2.1. 4 2 2 8
£ 2.2. 4 1 1 4
5 2.3. 4 1 1 6
S [Benoro 3a MmoayJib 2 12 4 4 20
=13 3.1. 6 3 3 6
3.2. 6 2 3 4
Bcboro 3a moayJs 3 12 5 6 23
Bcworo 3a notouHuii 40 14 16 70
KOHTPOJIb
[TincyMKOBHIT KOHTPOJIH (3AJTK) 30
Pazom 100
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II cemecTp
HapuanbHi BuxonaHus Monynbaui
g : ) - Bceroro
- g ?aHﬂTTfI 1HAVBI1Y ATbHUX (3MicTOBO- Satie
5 g8 Monyib Tema (miAroToBKa 3aBJIaHb MOYJIbHU)
= Ta (cyma
g (OP, pedepar, KOHTPOJIb 4+5+6)
BUKOHAHHA) | PI'P, PP Ta im.)
1 2 3 4 5 6 7
4 4.1, 4 2 2 8
4.2. 6 2 2 10
4.3. 4 2 2 8
Bcboro 3a moayas 4 14 6 6 26
5 5.1. 2 1 2 5
5.2. 6 2 2 10
5.3. 6 1 2 9
Bcboro 3a moayas S 14 4 6 24
6 6.1. 4 2 2 4
6.2. 4 1 1 5
6.3. 4 1 1 7
Bceboro 3a moayJb 6 12 4 4 20
Bcboro 3a morounmii 40 14 16 70
KOHTPOJIb
[TincyMKoBHI KOHTPOJIB (icIuUT) 30
Pazom 100
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12. Po3noaiu 6aJiB, siki OTPUMYIOTH CTYAECHTH

1 cemecTp
[ToTOYHMI1 KOHTPOJIb . Peiitunr 3 N .
Peitunr 3 .. PediTunr [lincymkoBa
.. | momaTkoBOi . . 3araigpHa
. N . . . .. | HaBYaIbHOI mrpadHUA | arecTaris S
3micToBuii 3micToBuii 3micToBuii 6 pobotu KIUIBKICTD
MoayJsb 1 MOAYJIb 2 MOIYJIb 3 PoboTH R np R urre (eK3aM.eH OaiiB
R wp A Yy 3aJIK)
0-100 0-100 0-100 0-70 0-20 0-5 0-30 0-100
2 cemecTp
IToTouHMi1 KOHTPOJIH . Petitunr 3 . .
Peiitunr 3 .. PeiiTunr [lincymkoBa
.. | JomaTkoBOi . . 3araigpHa
. . . . . . | HaBYaJIBHOI mrpapHUN aTecTalis ..
3micToBuii 3micToBmii 3micToBmii 6 pobotu KUJIBKICTh
MoOayJib 4 MOIYJIb 5 MOIYJIb 6 pobOTH R np R e (exsamen Oarin
R wp A YU 3aJ1iK)
0-100 0-100 0-100 0-70 0-20 0-5 0-30 0-100

Mpumitku. 1. Bignosinno no «IlomoxeHHS NMpo KPEeOUTHO-MOIYJIBHY CHCTEMY HAaBUYaHHS B
HVYBIll VYkpaiam», 3aTBepmxeHoro pexropoM yHiBepcutery 03.04.2009 p., pedTHHr cTyneHTa 3
HaBYaJIbHOI poOOTH R HP CTOCOBHO BUBYEHHS NEBHOI AUCIUILIIHM BU3HAYAETHCS 32 (POPMYIIO0

0,7 (RMsznm + K3y + ...

(=37 ) i ——

+ R(M3p - K(M3y )

Knuc

+ Rap - Rure,

ne RMsy, ... RM3y — peTUHIOBI OLiHKK 3MiCTOBHX MOAYIiB 3a 100-6aIbHOIO IIKANOK);

N — KUIBKICTh 3MICTOBUX MOJIYJIIB;

KW3y, ...

JUISL B1ATTOBIJTHOTO 3MICTOBOTO MOJYJISE;

KM3ym — kinekicts kpeautie ECTS, nepenbadeHnx poGOYMM HABYAIBLHHM ILIAHOM

Kmuc = KM3m + ... + K3y — kinskicts kpemutie ECTS, nependadyenux po6ounM HaBYaIbHUM
TUTAHOM JIJISL AUCLUILIIHU Y TIOTOYHOMY CEMECTI;

R p — peiiTuHT 3 10JaTKOBOI pOOOTH;

R wrp — peiiTuHr mrpapHuii.

Hageneny (hopMyny MoxkHa cipocTuTH, ko npuiiasata K3y = ...= KM3m. Toxi Bona 6yne

MaTH BUTIIA[

RHP = --=--memmmem e

0,7 (RM3m + ... + R(M3y)

+ Rap - Rure.
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n

Peiitmunz 3 0ooamkoeoi pooomu R np nonaerbes 10 R up 1 He Moxke nepeuiyBatu 20 Gaiis.
Bin BU3HAuUa€THCS JIEKTOPOM 1 HAIAEThCA CTYACHTAM PIICHHSIM KadeapH 3a BUKOHAHHS pOOIT, sKi HE
nepeadaveHi HaBYAILHUM IIJIAHOM, aJie CIIPHUSIOTH ITiIBUIIICHHIO PiBHS 3HaHb CTYJICHTIB 3 JTUCIUTLIIHY.

Peiimunz wmpagpnuii R mrp He nepesuinye 5 6aiiB i BinHiMaeThes BiJ R np. BiH BU3HaYaeThCs
JIEKTOPOM 1 BBOJMTHCS PIICHHAM Kadeapu AJid CTYJEHTIB, SKi MaTepiasl 3MICTOBOTO MOJTYJISI 3aCBOLIN
HEBYACHO, HE JJOTPUMYBaJIUCS rpadika poOOTH, MPOMYCKAIH 3aHATTS TOIIO.

2. 3rigHo 13 3a3HadyeHUM [lon0KEeHHAM nidzomoeka i 3axucm Kypcoeozo npoekmy (podomu)
omiHOEThes 3a 100 6anpbHOI MIKAIOK 1 i MEPEBOAUTHCS B OLIHKH 32 HAI[IOHAJILHOIO MIKAJIOK Ta

mkanowo ECTS.

IIxana ominroBanusa: HanioHaabHa Ta ECTS

Cyma 6aniB 3a Bci Ouitika OniHka 3a HalllOHAJIBHOIO IIKAJIO0
BUAN HaBHAIILHOL ECTS | U eK3aMeHy, KypcOBOTO TS 3aTiKy
ABLTBHOCTL poeKTy (POOOTH), IPAKTHKY]
90 - 100 A BIJIMIHHO
82-89 B o6pe
74-81 C AO06Pp 3apaxoBaHo
64-73 D 3aJI0BUIBHO
60-63 E
HE3a/I0BUIBHO 3 HE 3apaxoBaHoO 3
35-59 FX MO>KJIUBICTIO IOBTOPHOT'O MO>KJTUBICTIO
CKJIJIaHHS MOBTOPHOTO CKJIAIaHHS
. HE 3apaxoBaHoO 3
HE3a/I0BUIBHO 3 ,
, 000B’ I3KOBUM
0-34 F 000B’I3KOBUM MMOBTOPHUM
: TIOBTOPHUM BUBYCHHSIM
BUBYCHHSM JUCIUTUTIHA :
JUCLUTUTIHU

MeToauuHe 320e3MeYeHHA

Bce meToanuHe 3a0e3neyeHHs — JICKUIMHUA MaTepiajl, onuc JadopaTopHHUX
poOiT Ta 3aBHAHHA AJIsl CAMOCTIIHOI pPo0OTH € Ha eJeKTPOHHMX Hocisax. Bes
iHpopmalis Hagaerbcs crydeHTaM Bukiagadem. Ll indopmaunia moxke Oy
po3MillleHa HA CalTi Kadeapu.

Martepian iHGoOpMaLiitHOTO XapakTepy, KM B JOCTaTHIA Mipl BUCBITICHUH B
HaBUaJbHIA JIITEpaTypi, CTYACHTH OMAHOBYIOTh CaMOCTiiiHO. PexomeHnaoBaHa
JiTepaTtypa € B JocTaTHiil kiabkocTi B 0i0ioreni HYBIll Ykpainu.
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Indopmauiiini pecypcu

BuBuenns nuctumuiinu ,,di3uka” mnepeadadyae BUKOPUCTaHHS 1H(OpMaliitHO -
KOMIT'FOTEPHUX TEXHOJOTH (TinobanbHa cucteMa [HTepHET, eNEeKTPOHH1 MiAPYYHUKH,
Bi3yaizalis (pi3UYHUX SBHI Ta MPOILECIB, OLIIHIOBAHHS 3HaHb, 00OpOOKa pe3yybTaTiB
¢iznunoro excnepumenty B Mathcad, Excel) Ta pesynbraTiB cydacHUX HOCIIIKEHb B
rajiny3sx (pi3uku.

Bce meToanuHe 3a0e3neyeHHs — JICEKUIHUI MaTepiaj, onmuc JadopaTopHUX
poOiT Ta 3aBHAHHA AJsl CAMOCTIIIHOI po0OTH € Ha eJeKTPOHHMX Hocisax. Bes
iHpopmaniss Hagaerbcs cryaeHTam BHKJIagadeM. s indopmanis moxe OyTu
po3MillleHa Ha calTi kKadeapu.

Martepian iHbOpMaIiiTHOTO XapakTepy, SKHM B JOCTaTHINA Mipi BHUCBITICHHUIN B
HaBYaJIbHIA JIiTepaTypl, CTYJEHTH OINAHOBYIOTh CaMOCTiiiHO. PexomeHngoBana
Jiteparypa € B 1octaTHiii KisibkocTi B 0i0ioTeni HYBIIl Ykpainu.
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Ilpuknao onsa 3anixy

IToToyHe TeCcTyBaHHsI Ta caMOCTiHa poboTa Cyma
3micToBHi MOIyIb Nel 3micToBHH MOTyIb Ne 2
T1 | T2 | T3 | T4 | T5 T6 T7 T8 T9 100

T1, T2 ... T9 — Temu 3MiCTOBUX MOYJIIB.

[Tpuknan 11t eK3aMeHy

[TincymkoBumii
[ToTouHe TecTyBaHHS Ta caMOCTiiiHa poboTa TECT Cyma
(ex3amen)
3micToBUil | 3MICTOBHI MOAYJIb 3MICTOBUI MOJYJIb
MOayTh 1 2 3

TI |[T2| T3 | T4 | TS | T6 | T7 |T8|T9|T10| T11 |T12 100

T1, T2 ... T12 — Temu 3MiCTOBHUX MOJIYJIiB.




