


Onuc HaBuyaabHOI AucHuILIiHA «PI3UKA»

I'any3b 3HaHB, HANIPSIM MIATOTOBKH, CIENiaAJbHICTb, OCBITHBO-KBaJidikaniiiHnii piBeHb

["any3p 3HaHb

CICLIAIBHICTD 122 “ Komn'worepHi Hayku ”

OcBiTHBO-KBai(hiKaLIHHUHA piBEHb 0akaJjiaBp

XapakTepucTHKA HABYAJIbHOI

JUCIHUILIIHA
Bun OO0o0B’s13K0Ba
3arajbHa KiIbKiCTh TOJIMH 180
Kinbkicts kpenutie ECTS 6
KinpkicTh 3MiCTOBHX MOJTYJIiB 6
Kypcosuii mpoext (pobora) HE [JIAHYEThCS
(SIKIIO € B p0O0YOMY HaBYAIFHOMY ILIaHI)
dopmMa KOHTPOJIIO 3ajlK, eK3aMecH

IMoxa3HUKHM HABYAJBLHOI M CIUILTIHA
JJIS1 IEHHOI Ta 3a04HO0I hopm

HABYAHHS
JAeHHA (popMa HABYAHHSA
Pik miaroToBku 1
CemecTp 1, 2
JlexiiiHi 3aHSATTS 30 rox., 30 rog.
Bceboro-60 roa.
IIpaxkTnyHi, ceMiHapChKi 3aHATTA HE TJIAHYEThCA
JlaGoparopHi 3aHATTS 30 rog., 30 rog.
Bceboro-60 roa.
Camocrilina po6oTa 30 rox., 30 ron.

Bceworo-60 ropa.

[HauBiTyasibHI 3aBIaHHS

KinpKicTh THXKHEBHX TOJUH (o ceMectpax)
JUTSL IEHHOT (hOpMH HAaBYaHHS:
ayTMTOPHUX 4 4

caMoCTIHO1 poOOTH CTy/I€HTa —

Hpumirka.
CHiBBIAHOIICHHS! KUIBKOCTI TOIWH ayAMTOPHUX 3aHiATh a0 camoctiHoi: 120:60




1. MeTa T2 3aBJAaHHA HABYAJHLHOI JUCHHUILIIHA

Jucuuriiga ,,¢i3uka” pa3oM 3 KypcoM BHUIIOT MaTeMaTHKU, 1HPOPMATHKU SBIISIE
c000I0 OCHOBY TEOPETHYHOI MIATOTOBKH OakanaBpiB Hampsmy 122 “ Komn'rorepHi
HayKH ” ToOTO Ty yHIaMEHTAIBHY 0a3y, 0e3 sIKOi HEMOXJIMBE TTOBHOI[IHHE BUBUCHHS
JUCHUIUIIH UKy TpoQeciiHOl Ta MpakTUYHOI MIATOTOBKU Takux ¢axisiiB. [lorpeda
BUBYCHHS (I3UKM CTyJCHTaAMHU IIi€l CIEalbHOCTI OOyMOBJI€HAa BC€ OUIBIINM
3aCTOCYBaHHSAM (DI3UYHUX METOJIIB Ta TMPUJIAIIB Yy PI3HUX Taly3sX HapOIHOTO
roCro/iapcTBai, caMeé TOMYy TakuM (axiBUsgM HEOOXIHO MaTh HalexXHy (i3uKo-
TEXHIUHY MiITOTOBKY.

TakuM 4YHHOM, OCHO6HOIO Memolo JHUCUMIUIIHK “@i3uka” € TOCIiIOBHE
BHUBYCHHS CTYJCHTAMH OCHOBHHMX 3aKOHIB 1 TIOJIOKCHB (DI3UKH IS TI3HAHHS 3arajlbHUX
3aKOHOMIPHOCTEH SIBUII TPUPOJN; BUKOPUCTAHHS IAaHWX 3aKOHIB B OIEPATUBHOMY
pO3B’si3aHHI TPOOJEM; OCBITJIICHHS MOJIMBUX MPUKIAJHUX 3aCTOCYBaHb (DI3SUUHHMX
METO/IIB 1 MPUJIAJIB Y IPAKTUYHIN AiSTILHOCTI.

3aBjaHHs HABYAJIBHOI IMCUUILIIHU “@i3uKa’ HaCTYIIHI:

CTBOpeHHSI y CTYACHTIB JIOCTaTHHO IIMPOKOI MIJATOTOBKM B Taly3i (i3HKH,
BOJIOAIHHA (PyHAAMEHTAJbHUMH TMOHATTSMH Ta TEOPISAIMU KJIACHMYHOI Ta Cy4YacHOi
¢bi3ukn, mo 3adesneuye iM e(EeKTUBHE OIMAHYBAHHS CIHEMIATIbHUX NPEIMETIB U
MOJAIBITY MOJXJIUBICTh BHUKOpPUCTaHHS (i3nuyHuX npuHOUMiB. Croau BiIHOCATHCS
TaKO>XK HaBUaHHS CTYJICHTIB METOJIaM Ta HaBUYKaM PO3B’S3aHHS KOHKPETHHUX 33/a4 Ta
O3HAaMOMJIEHHS iX 13 CYyYaCHOI HAYKOBOIO anapaTypolo, B TOMY YHCIl €JIEKTPOHHO-
00YHUCITIOBAIIBHOIO.

®opMyBaHHS y CTYAEHTIB HAYKOBOI'O CBITOIVISIIY Ta CY4YacHOro (hI3MYHOIO
mucneHHs. Lle 3aBmaHHs Ciil TakoXX pO3rJSAaTH SK ICTOTHY YacTUHY T'yMaHITapHOT
MIArOTOBKM MallOYTHBOTO crienianicta, 00 OUTbUIICTh MUTaHb 1CTOPIT HAYKH, (iocodii 1
HaBITh €CTETUKH MOXXHa MPOJIEMOHCTPYBATH MiJ Yac BUKJIAJAHHS Kypcy (i3HKH, MPU
YOMY Ha MPHUKJIAAaX, 110 HAaHOUIbII OJM3bKI 10 CXHJIBHOCTEHN CTY/ICHTIB.

[Ipu BuBuYeHH1 (i3UKH HEOOXITHO BUXOAUTH 3 €IHOCTI (I3MKK SK HAyKd Ta
rIMOOKOTO 3B 3Ky PI3HUX 11 PO3IUIIB, TOJIOBHY YyBary MPUAUISIOYN BHUBYCHHIO
OCHOBHMX  mpuHIMMB  (izuku. Takuil MWAXiA — 3aKIaJa€  MIIHY  OCHOBY
(yHIaMEHTaJIbHUX 3HaHb, YUM CIPHUSE€ 3aCBOEHHIO B MOAAJBIIOMY PI3HOMaHITHUX
creriani3arii.

VY BcCiX BUIAJKaX, KOJU 1I€ MOXKJIMBO, 3aKOHH (D13UKH TpeOa BUBOAUTH 3 OCHOBHHUX
NPUHIUIIB 1 BCIOAM MIJKPECIIOBATH PI3HULIO MK OCHOBHUMHU NPHUHIUIAMHU 1
BHCHOBKamu 3 HUX. HeoOXiHO mparHyTH MOKa3aTu B3a€MO3B 30K PI3HUX raiaysei

Y pe3yabTaTi BUBYEHHSI HABYAJIbHOI AMCHUILIIHU «PI3MKa) CTYJAeHT NOBHUHEH

3Hamu:

- OCHOBHI (D13UYHI BEJIMUMHU, OJMHHUIII X BUMIPIOBaHb, OCHOBH TE€OP1i MOXUOOK
Ta IpaBuiIa 00OpOOJICHHS pe3yJIbTaTIB BUMIPIOBAHb;

- (hyHmaMeHTa bHI TOHSTTS W TEOpii KIACHYHOI Ta cydacHoi (Pi3uku 3 ThM, 1100
e(eKTUBHO OMAaHyBaTH CHeEIliajdbHl HaBYaJdbHI JUCHIUIUIIHA Ta BUKOPUCTATH 3HAHHS
(b13MYHUX 3aKOHOMIPHOCTEH Yy MalOyTHI# poOOTI;

- METOM PO3B'SI3yBaHHS MPAKTUIHUX (PI3UUHUX 3371249 Ta MTPOOIIEM;
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- OPUHIUNM [J1i TpUIagiB, B TOMY YHCIl EJIEKTPOHHO-OOUYUCIIOBAIBHOT
anaparypu;
emimu:
- IPOBOJIUTH MaTEMATUYHY 1 CTATUCTUYHY 00pOOKY pe3yJIbTaTiB BUMIPIOBaHb;

- KOPUCTYIOUHUCHh  (DI3UYHUMH  TIOJIOKEHHSIMH, 3aKOHaMH 1  TEOpPIsIMH,
3aCTOCOBYBaTH HaOyTl TEOPETHYHI Ta TPAKTUYHI 3HAHHS BHACIIJOK BHBYEHHS
CreliaJIbHUX JUCIUIUTIH B MalOyTHIM poOOTi 13 CIemiaabHOCTI;

- MOSICHIOBATH (DI3UYHI MPOIECHU Ta SBUIIA, SIKI BiIOYBAIOTHCS I Yac poOOTH
PI3HOTO POy MEXaHI3MiB, 1[0 BUKOPUCTOBYIOTHCS B MPAKTHUYHIN JiSUTBHOCTI;

- 3aCTOCOBYBATH Cy4acHi (pi3MuHI METOH 1 MPUJIAJAN HA IPAKTHIII.

Ha0yTTs1 KOMIIETEHTHOCTEI:
OCBITHBO-TTPO®ECIMHA TIPOTPAMA «Komm’oTepHi Haykm» Ilepmoro piBHS
BUILOT OCBITHM 3a crneuianpHicTIO 122 «Komm’roTepHi Haykm» ramy3i 3HaHb 12
«Indopmarniiini TexHonorii» 3arBeppkeHo mpoTokoa Ne Big " 22 " nucronmama 2023 p.
3aciganus BueHoi pagu HYBill Ykpainu
https://drive.google.com/drive/folders/1QzNv1cBxp6cP10ImZZm6g_ZKnT44Sq

Bu

3T1IHO IOTO CTAaHAAPTY CTYJEHT ITOBUHEH HAOYTH TaKi KOMIIETEHTHOCTI:
3K1. 3natHicTh 70 aOCTPaKTHOTO MUCIICHHS, aHAJII3y Ta CUHTE3Y.

3K2. 31aTHICTh 3aCTOCOBYBATH 3HAHHSA y MPAKTUYHUX CUTYAIlsIX, HacCaMIIepeI,
OB’ SI3aHUX 3 MPUPOJOOXOPOHHOIO TATY33I0.

3K4. 3gaTHICTh CHIKYBaTUCS JEPKaBHOIO MOBOIO SIK YCHO, TaK 1 MUCbMOBO.
3K6. 3naTHICTh BUMTHUCS 1 OBOJIO/IIBATH CyYACHUMU 3HAHHSIMU.

3K7. 3gaTHicTh A0 NoLIyKy, 0OpOOJIEHHs Ta aHami3y iH(pOopMallii 3 pi3HUX
JKeper.

3K8. 3gaTHICTh TeHepyBaTH HOBI 1€1 (KPEeaTUBHICTB).
3K9. 3gaTHICTh NpaltoBaTi B KOMaHI1.

3K10. 3natHicTh OyTH KPUTUYHUM 1 CAMOKPUTUYHUM.
3K11. 3narHicTh npuiiMaTy OOTPYHTOBAHI PIllICHHS.

3K12. 3n1aTHICTh OIIHIOBATH Ta 3a0€3MeUyBaTH SKICTh BUKOHYBAaHUX POOIT

Hucnuruniza ,,(i3uka” aig Hanpsimy miarotoBku 122 ¢« Komn'wotepHi Haykm ”

nepeay€e BUBYEHHIO IIJIOTO Py CHeIiadbHuX AUCIUIUTIH. Ha3Bu auciumiiH Bka3zaHi B
MPOTOKOJI1 TIOTO/KEHHS po00Y0i mporpamMu AuCHUILTIHY "Di3uKa".

BuBueHnHs auciuruiiHu nepeadadae Takl BUAM 3aHATH: JIEKIli, J1abopaTopHi
poOOTH, CaMOCTIHY pOOOTYy Ta CTBOPEHHS MPE3CHTAIlill 1 BUCTYIIB 3 JIOMOBIASIMU Ha
3alPOINOHOBAHI TEMHU.

BuBuenns muctumuiinu ,,®dizuka” nepeadadyae BUKOPUCTaHHS i1H(OpMaliiiHO -
KOMIT'FOTEPHUX TEXHOJIOTN (rjao0anpHa cucTemMa IHTepHEeT, eNeKTPOHHI MiAPYyYHHKH,
Bi3yanizalisi (pi3MYHUX SBUI Ta MPOILECIB, OLIIHIOBAHHS 3HaHb, 00pOOKA PE3yJIbTATIB


https://drive.google.com/drive/folders/1QzNv1cBxp6cP10lmZZm6g_ZKnT44SqBu
https://drive.google.com/drive/folders/1QzNv1cBxp6cP10lmZZm6g_ZKnT44SqBu
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¢iznunoro excnepumenty B Mathcad, Excel) Ta pesynbraTiB cydacHUX HOCIiIKEHb B
rany3sx Qi3uKH.

Marepian iHbOpMAaIIHHOTO XapakTepy, KU B JOCTaTHIA Mipi BHCBITJICHHUH B
HaBYaJIbHIH JITEpaTypl, CTyJACHTH OMAaHOBYIOTh CAMOCTIHHO.

3 wMeroro iHTeHcH(iKallii Tpolecy HaBYaHHA 3aCTOCOBYETHCS MOYJIbHUH
NPUHIMIT BUBYCHHS TEM JMCIUILUIIHU 3 MPOMIKHOIO aTeCTalli€l0 CTYIEHTIB. PopMoro
MiJICYMKOBOTO KOHTPOJILHOTO 3aXO0/y € 3K Ta €K3aMeH.

3rigHO 3 poOOYMM HaBUAIBHMM TUIAHOM Ha BHUBUEHHS TUCIUILUTIHU BiJIBEICHO
aynutopuux 120 roa., 3 sskux 30+30=60roa. — aekuii; 30+30=60 roa. — 1a6opaTopHi
3anaTTa. Ha camoctiitny po6oty— 30+30 = 60 rogun. Ile 3 ta 3 kpeautu B 1 T2 2
cemectpax BianoBigHO. Beboro — 6 kpeautiB (180 roaumnm). BuBUeHHS TUCITUTUIIHU
npoxogutume B 1 Ta 2 cemectpax. KoHTpoib 3HaHb MPOBOAWTHCS Yy BHUIIIAIL
KOHTPOJILHUX POOIT IO MOAYJISAX, aT€CTaIlli, CKJIaIaHHs 3Ky Ta ICIIHTY.

CriBBIJTHOIIEHHS KIJIKOCTI TOJUH ayIUTOPHUX 3aHSTh JI0 CAMOCTIMHOI:

120 roa. xo 60 rona.

2. CTpyKTypa Ta nporpamMa HaBYaJdbHOI JUCIUIIIHA

CrpykTypa HAaBYAJBHOI AMCHMILTIHU

KinbkicTh roaun
Ha3Bu 3MicToBHX JIeHHa dopma 3aouHa gopma
MOJTyJIIB 1 TEM yCBOTO y TOMY YHCII yCBOTO y TOMY YHCII
JI | m | nab | iu7 | c.p. n| o | 7ab | iHa | C.p.
1 2 314] 5 6 7 8 9110 11 | 12 | 13
3micTroBuii moayas 1. MEXAHIKA
Temal-1 11 4 4 3
Beryn.  OcHoBu Teopii
MOXHOOK. Kinematuka
MarepiaabHOl TOUKH.
Temal-2 7 2 2 3
Junamika wmarepianbHOi
TOYKH.
Temal-3 9 3 3 3
3aKkoHH 30epeKEHHA
Temal-4 9 3 3 3
Cuiu B MeXaHilti.
Temal-5 9 3 3 3
JuHamika oOepTaibHOTO
PYXY TBEpIOro Tijia
Pa3om 3a 3micToBHM 45 15 15 15
MoayJiem 1
Moayasb 2 MoaekyasipHa ¢izuka i tepmoaunamika. EnexkrpocraTuka i
CTPYM.



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

Tema2-1 9 4 2 3
MonekynsipHo -
KiHETHYHA Teopist
1JTeaTbHOTO Ta3y

Tema2-2 10 3 4 3

TepMouHamika

Tema2-3 9 4 2 3

EJ'IGKTpOCTaTI/IKa

Tema2-4 7 2 2 3
PeuoBuna B
EIIEKTPOCTATUIHOMY
IOJII.

Tema2-5 10 2 5 3

3akoHu IIOCTIIHOTrO
CTpyMy

Pa3oM 3a 3micToBUM 45 15 15 15
MojayJiem 3

Pa3om 3a 1 cmecTp 90 30 30 30
M 1+M 2)

3microBuii moayb 3. EJIEKTPOMATHETU3M. EjiekTpoMartiTHi
KOJIMBAHHA i XBWJII

Tema3-1 9 3 3 3
OCHOBU MardeTU3sMy
Tema3-2 9 3 3 3

Cuwima  Awmmepa, cuia
Jlopennia  3akon  bio-
Casapa-Jlamiaca.

Tema3-3 9 3 3 3
EnextpoMaruiTaa
IHAVKIS

Tema3-4 9 3 3 3
BigpHi  Ta  3aracaroui
KOJIMBaHHS B
€JIEKTPOMArHiTHOMY
KOHTYDI

Tema3-5 9 3 3 3
BumyllleHi KOJWBaHHs B
€JIEKTPOMArHiTHOMY

KOHTYPI.
3MIHHUM  €JIEeKTPUYHHUNA

CTpYyM

Pasowm 3a 3micToBUM 45 15 15 15
MoxayJem 3

3microBuii moaysb 4. OnTHKAa. ATOMHA | siiepHa (izuka.

Temad-1 8 2 3 3

I'eomeTpuuHa ONTHKA.

Tema4-2 10 4 3 3

XBHIIbOBA ONTHKA

Tema4-3 9 3 3 3

KBanToBa onTuka

Tema4-4 9 3 3 3



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

EJJEMEHTU ATOMHOI{
DIZUKU TA
KBAHTOBOI
MEXAHIKHA
Tema4-5 9 3 3 3
EJIEMEHTU  ®I3UKU
ATOMHOI'O JJPA
Pa3zoM 3a 3MicTOBUM 45 15 15 15
MoayJem 4
Pa3om 3a 2 cmecTp 90 30 30 30
(M 3+M 4)
Ycporo ronua 180 60 60 60

1 cemecTp-30 roauum JeKuiiHUX
3microBuii moayab 1. MEXAHIKA.

Jlekniiine 3ansarra 1.

TEMA 1.0. BCTYII 10 KYPCY.

Ilnan nexkuii:

1. ITpenmer dizuku. Marepis 1 pyx. Dopmu pyxy marepii.
2. Metoau Gp13MYHUX TOCTIIKEHb.
3. 3B'A30K (p13MKM 3 IHIIMMHU HAYKaMHU Ta 3 TEXHIKOIO, iX B3aEMHUI BIUIMB.
4. MareMatuuHuil amapart, SK 3aci0 JOCHIKCHHS Ta BIAKPUTTSA (DI3UYHUX SIBUIIIL.
MareMaTuyH1 OHATTS 3 MIKUILHOTO Kypcy (i3uKH, 10 HEOOX1/IHI JIJIi OCBOEHHS JTAHOTO

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

Tema 1.
1.1. KinemaTuka Ta JMuHAMIiKa NOCTYNAJBHOI0 PYyXY
Jlekuiiine 3aHATTA 2.
Inan gexuii:
1. Cucrema Bimiky. [IpocTip, yac, pyx. MarepianbHa ToUKa.
2. ITapametpu pyxy (paiyc-BeKTOp, MEPEMIIIEHHS, IIBUKICTh, IPUCKOPECHHS).
3. [IpuHuun 1HepIii Ta Moro aHais.
4. Ilpunuun BiAHOCHOCTI ["amises.
5. BnactuBocTi npocTopy 1 9acy B iHEpIIaIbHUX CUCTEMAaX.
6. EnemenTu teopii BigHocHocTI. [lepeTBopennst Jlopenua. PensiTuBicTchbka MexaHika.
PexomennoBana Jgireparypa: / 1,2,3/

Jlekuiiine 3ansarTa 3.
Ilnan nexuii:
1. [IpssimominiiHu# 1 KpuBOMiHINHUN pyX. Tpaekropis. KinemaTtuka moctynaibHOTO

pyXy.


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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2. lunamika noctynansHOro pyxy. Cuina, maca, 3akonu HetotoHa.

3. 3aKoH 30epeKeHHsI KIIBKOCTI PyXYy.

4. PoGoTa, eHeprisi, HOTY>KHICTh. 3aKOH 30€pexKEHHS EHEePrii.
PexomenoBana jgiteparypa: /1-4/

TEMA 1.2. KinemaTuka Ta JUHAMIKA 00€PTAJILHOIO PyXYy.

Jlekuiiine 3auarra 4.
Ilian Jekmii:
1. Kinematuka obepranbHoro pyxy. [lapameTpu pyxy - KyTOBI IIBUAKICTh Ta
MPUCKOPEHHSI.
2. MoMmeHT iHepIIii MaTepianbHOi TOYKU Ta TBEPJOTO Tija.
3.Teopema llTeitnepa. MomeHT iHepIIT AUCKa, TUITIHIPA, CTEPKHS BITHOCHO PI3HUX
OCEH.
PexomenaoBana Jiteparypa: /1-5/

Jlekuiiine 3aHaTTA 5.
Ilnan aekmii:
1. MomenT cuiu. OCHOBHE PIBHAHHS IMHAMIKH 00€pTaIbHOTO PyXY.
2. PoGoTa, eHeprisi, HOTYXHICTh IPU 00€pTaTLHOMY PYCi.
3. 3aKoH 30epeKeHHS] MOMEHTY KUIBKOCTI pyXy
PexomenaoBana Jiteparypa: /1-5/

TEMA 1.3. KinemaTuka Ta JUHAMIKA KOJUBAJIBHOIO PYXY.

Jlekuiiine 3ausTTA 0.
ILnan gekwii:
1. Masgrauku. J{udepeHiiaibHi Ta KIHEMaTUYHI pIBHSHHS KoJauBaHb. [lapameTrpu
BUIBHUX KOJINBAHb.
2. llIBuakicTh, MPUCKOPEHHS Ta €HEPrisi KOJIUBAJIBLHOTO PYXY.
3. CxnagaHHs KOJIMBaHb. 3aracaroul KoauBaHHA. [lapaMeTpu Takux KOJIMBaHb.
4. JIndepenitiajibHe Ta KIHEMaTHIHE PIBHSIHHS 3aracarouux KOJIMBaHb. JleKpeMeHT
3aracanns. KoedirienT 3aracanns. Yac penakcariii. AnepioJudHi KOJIMBaHHS.
5. Bumymeni konuBanHs. [lapamerpu konvuBanb. PezoHanc. ABTOKOJIMBaHHS.

6. XBuil, MexaHi3M iXx yTBopeHHsS. PiBHsHHS XxBuii. JloBkuHa XBWJIl. XBHIJIbOBHUU
BEKTOD.

7. AKycTUYHI XBUJI, iX XapakTepuctuku. EQexrt Homnepa. 3Byk, HOro XapakTepUCTUKH.

PexomenaoBana Jireparypa: /1-5/

TEMA 1.4. Cunn
JlekuiliHe 3aHATTA /.
Inan nexuii:
1. KoncepBaruBHi cuctemu. Cuia TsOKIHHA. 3aKOH BCECBITHBOTO — TSKIHHS.
[Tpuckopenns BimpHOTO NaAiHHA. PoO0Ta crn TsokiHHS. KocMidHI MIBUKOCTI.
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2. Cunu npy>kHocti. 3akoH ['yka B n1Box (opmax 3anucy. Moayns FOnra. Jledopmarii

peaJbHUX TIJI.

3. Cuna tepts. Bunu teptsa. KoeditieHT TepTs. 3anexHiCTh CUIU TEPTS Bl MIBUIAKOCTI

pyxy Ta iHmux ¢akropis. BuyTpimne tepts. 3akon HproToHA /1711 BHYTPIIIHBOTO TEPTS.
PexomenoBana jgiteparypa: /1-5/

MOJYJIb 2. MoJiekyasipHa Qi3uka i TepMoanHaMiKa.
TEMA 1. MoJieKyJSIpHO - KiIHeTHYHA Teopisl.
Jlekuiiine 3ansarTa 8.
Inan nexuii:

1. Cran tepmoaunamiuHoi piBHOBaru. Ilapamerpu crany. Ksasicramionaphi
npolecH, ix rpadigHe 300pakeHHS.

2. Ilpenmet mMonexysipHOi (pizuku. OCHOBHE PIBHSHHS MOJEKYIISIPHO-KIHETHIHOT
TEOpIi 1/1eabHUX Tas3iB.

3. MonekynsapHo-KiHeTUYHA 1HTeprpeTalis temrepatypu. CepenHs KiHETHYHA
EHEPrist MOJIEKYIH. 3aKOH PIBHOMIPHOTO PO3IOALTY €HEPrii 3a CTYIEHIMH BUIHHOCTI.

4.. 3akoH MakcBena nmpo PO3MOJIT MOJIEKYJ rasy 3a MIBUAKOCTAMH. Jlocmin
[repna. Po3nonin bonbumana. bapomerpuuna dopmyna. CepenHe 4ucio 31TKHEHb 1
CepelHs IOBKUHA BUTLHOTO MPOOITY MOJIEKY!I.

PexomennoBana jgiteparypa: /1-5/

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

1. 3aranpHa xapakTepHucTHKa SBULL iepeHocy (15 xB.)

a. I'panient diznunoi Bennunnu. Audysis, 3akon dika.
0. Buyrtpimne tepts, 3akoH HeroToHa.
B. TermonpoBigHicTh. 3akoH Dyp'e.
PexomenoBana jgiteparypa: /1-5/

Jlexkuiiine 3ausarra 10.
TEMA 3. OcHOBH TepMOIUHAMIKH.
3.1.Ilepunii 3aK0OH TEPMOTUHAMIKH.
2. Poborta ra3y mpu 3miHlI 00’eMy. BHyTpilHS eHeprisi TepMOAMHAMIYHOI CUCTEMHU.
[Tepuuii 3aKk0H TEPMOJUHAMIKH, HOTO 3aCTOCYBAHHSI /10 PI3HUX 130MPOIIECIB y Ta3ax.
3. Temnoemuocti igeanpbHoro razy Cp 1 Cy. Pobota razy B pi3HHUX 130mpoliecax.
Aniabarnunmii npouec. PiBasaus [lyacona.
PexomenaoBana Jiiteparypa: /1-5/
Jlekuiiine 3ansarrs 11.
ILnan gekwii:
3.2. Ipyruii 3aKoH TepMOAUHAMIKH.
1. HampaBnenicte mporieciB npupoau. Jpyruil 3akKOH TEepMOIWHAMIKH. 3BOPOTHIM 1
HE3BOPOTHIN TIPOIIECH.
2. IMukin Kapwno. K. k. a. nukiny Kapho.
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3. Eatponis ta ii ¢izuunuit 3mict. [IpuHImn 3pocTanHs €HTPOI].

5. Amamiz BCiX SBHUIN, SKI PO3MISHYTI B PO3AUNT  MOJEKyJspHa ¢i3uka Ta
TEPMOJMHAMIKA Ha TMpPEAMET TOro, SIKAMH METOJAaMH CTAaTUCTUYHHM  YH
TEPMOJMHAMIYHAM BOHH BHBYAJIHCH.

PexomenioBana Jiteparypa: /1-5/

MOAYJIb 3. EJIEKTPUKA

TEMA 1. EjekTpuyiHe moJie

Jlekuiiine 3ansTTs 12.
ILnan gexkuii:
1.1. EjlekTpocTaTH4He 10JIe TAa HOT0 XapaKTEePHUCTUKH.
1. 3akon Kynona. Enextpuune mnone. HampyXeHICTb €NEKTPUYHOIO  MOJS.
HarmpysxeHicTb 1oJisi TOUKOBOTO 3apsAny. [IpuHImn cynepno3uiii eJIeKTpUYHUX MOJIB.
I'padiune 300pakeHHs €IEKTPUYHOTO TOJIS.

2. Teopema OcTtporpajacekoro-I'ayca, ii 3actocyBanHs. Po6oTa B €leKTpOCTaTUYHOMY
noni. [lorenmian, pi3Hung noTeHmiamB. [upkymnsiis BekTopa HaNpyXEHOCTI
€JIEKTPOCTATUYHOTO TOJIS.

1.2. EslekTpu4He 1moJie B JieJIeKTPUKAX.

3. BinbHi 1 3B's13aH1 3apsiau. Tunu gienekTpukiB. EdekTpudyHuil 1umomns, HOro moBeaiHKa
y eJleKTpudyHoMy Tmoni. Bekrtop mnonsgpuzaiii. HampyskeHIiCTh €JIeKTpUYHOTO OIS B
JIETIEKTPUKY. CerHeToeneKkTpuKH, €JIEKTPETH. [T'e30enexTpuuHmii 1
€JIEKTPOCTPUKLIIMHUI ePeKT.

PexomenaoBana Jiteparypa: /1-5/

Jlekuiiine 3ansaTTs 13.
Ilian jgexuii:
1.3. IIpoBifHMKH B €JIEKTPOCTATUYHOMY IOJIi.
1. Po3monin 3apsiaiB y mpoBinHuky. [loBepxHeBa ryctuHa 3apsgay. EjgexTpoeMHiCTh
IPOBITHHKA.

2. Kongencatopu. €MHICTh IUIOCKOTO, HUJIIHAPUYHOTO, CPEPUYHOTO KOHJIEHCATOPIB.
EnextpoemHuicth 3eMiri. EMHICTh CHCTEMH KOHJIEHCATOPIB.

1.4. EHeprisl eJIEKTPUYHOTO MOJIS.

3. Enepris cuctemu enekTpuuHUX 3apsaaiB. Enepris 3apsmpkenoro npoBigHuka. Enepris,
sKa HaKONMYeHa y KOHJeHCcaTopl, ii 00'eMHa rycTHHA.

PexomenaoBana Jiiteparypa: /1-5/

TEMA 2. IlocTiiiHM# CTPYM.

Jlexkuiiine 3auarra 14.
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Inan nexuii:

2.1. 3aK0HHU NOCTIHHOTO CTPYMY.
1. Enexktpuunuii ctpyMm Ta ioro xapakrepuctuku. Cuia Ta ryctuHa crpymy. [laninas
HAIPYTH Ta eJIeKTpopylIiiiHa cuna. xepena ctpymy.
2. 3akoH Owma nnsi AUITHKA KoJla Ta JJig TOBHOTO KoJia. EJeKTponpoBiAHICTS,
eniekTpuuHuid onip. 3akoH OMa B nudepenuianbHiid Gopmi.
3. 3akonu Kipxroda.
4. 3axon Jlxoyns-Jlenua. TeroBa Jist e1eKTpUyHOTo cTpyMmy. 3akoH [[xoymsa-Jlenna B
audepeHuiaabHii popmi.

PexomenaoBana Jiteparypa: /1-5/

Jlekuiitne 3ansarTs 15.
ILnan nexkuii:
2.2. Knacu4Ha Teopisi eJIeKTPONPOBIAHOCTI.
1. Hocii enexktpuynoro 3apsiay. Pyx HOCIIB MiJ Ai€l0 €IEKTPUYHOIO MOjs. PyXmuBicTh
HOCIIB.
2. 3akonn Owma Ta [xoyns-JleHma, sK HacHmiJoOK 3 KJIACHMYHOI Teopil
€JIEKTPOIPOBITHOCTI.

2.3. EnemenTH (i3 u4HOI €JICKTPOHIKH.
1. Bugu enexktpuunux emiciii. Pobora Buxony enektpoHa. TepMoeneKTpOHHa eMicis Ta
il 3akoHu. EnekTpuunuii po3psan B razax. [linu-edexr.

PexomenaoBana Jiteparypa: /1-5/

3a 1 cemectp 30 roa. sekmii

2 cemecTp, 15 THKHIB
MOIYJIb 4. E1leKTpOMAarHeTu3m
Jlekuiiine 3ausarra 16.
Ilnan jgekuii:
TEMA 1 MarsiTHe moJie
1. MaTepianbHICTh MarHiTHOroO noJid. Jlisi MarHiTHOro MoJisl Ha MPOBIIHUK 13 CTPYMOM.
3akoH Ammnepa. MarniTHa iHayKIis. Mar"iTH1 CHUJIOBI JIiHI.
2. 3akoH bio-Caapa-Jlamiaca Ta oro 3acToCyBaHHS /10 pO3PaXyHKY MarHiTHUX MOJIB
IPSIMOJIIHIMHOTO Ta KUIbLIEBOTO CTpyMiB. HarpyskeHicTh MarHiTHOTO IOJISL.
3. Pyx 3apsiskeHux 4acTUHOK y Mar"iTHomy moii. Cuia Jlopenua. Edexr Xosna.
PexomenoBana Jireparypa: /1-4/
Tema 2. EnekTpoMaruiTHa iHAyKuis.
1. SBume enexrpomarnitHoi iHmykmii. Jocmiam Dapanes. OcHOBHUN 3aKOH
eJeKTpOMarHiTHO1 1HAyKIiil. 3akon Papanes, npasuio Jlenmna. Enexrponnuii MexaHi3m
€JIEKTPOMArHITHOT 1HTyKIIIi.
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CamoiHaykKilisi Ta B3a€MOIHAYKILisl.

2. SBume camoinaykiii. E. p. c. camoinaykuii. IHAyKTUBHICTD, i1 (PI3MYHHI 3MICT.
[naykTUBHICT, cosieHOina. BrnacHa enepris crpymy. EHepris MartiTHoro modis.
O06’emHa rycTiHa eHeprii.
3. Bzaemna iHayKiIis, ii 3acTocyBaHHs. TpaHcdopMaTopu Ta iX BUKOPHUCTAHHS.
MarHiTHi BJaCTHBOCTI Pe4OBUHH.

4. MarHiTHUli MOMEHT CTpyMy. Mar"iTHUH MOMEHT ejieKTpoHa B atomi bopa.
Tunu marnetukiB. Ilpupona aia - ta nmapamarHetusmy. depomarHeTu3mM. Mar"iTHUN
ricrepesmuc.

PexomenaoBana Jiteparypa: /1-4/

Jlekuiiine 3anarrsa 17.

TEMA 3 EnekTpoMarHiTHi KoJIuBaHHS i XBHUII.
Ilnan aekmii:
EnexrpomMartiTHi KoJIMBaHHS
1. KonuBaHHs B eleKTpUYHOMY KOHTYpi. JudepeHiianbie Ta KiHeMaTUYHE PIBHSIHHS
konuBaHb. [lapameTpu konmuBanb. BinbHI KonuBaHHS. J[0/1aBaHHS KOJMBaHb.
2. 3aracaroui KOJMBaHHS B 3aKpPUTOMY €JIEKTPOMArHiTHoMy KoHTypi. [dudepenmianbue
Ta KIHEMAaTH4YHE DPIBHSHHSA KoJuBaHb. [lapamerpu konuBaHb. JIEeKpEeMEHT 3aracaHHs.
Koedimient 3aracanns. Yac pemnakcaiiii. AnepioM4Hi KOJIUBaHHS.
3. Bumymeni kosuBaHHs. [(udepeHuianbHe Ta KiHEMATH4HI PIBHSHHS KOJIMBAHb.
[TapameTtpu konuBaHb. Pe3oHaHC. ABTOKOJIMBaHHS.
PexomenaoBana Jireparypa: /1-4/

Jlekuiiine 3ansTTs 18.

Ilaan Jgexmii:
PiBusinas Makcsesa
1. I[Tepme piBasinuasg MakcBena. Ctpym 3miteHHs. Jpyre piBasaas Makcpena. Cuctema
piBHSIHL MakcBela B IHTETpaJIbHIN GopMmi.

Enexrpomaruitni xBuJi
2. XBunbpoBI mporiecu. MexaHi3M yTBOpeHHSI XBUJIb. [lonepeuHicTh eneKTpOMarHiTHOI
XBUJIL.
3. PiBHsSIHHS MI0CKOi XBWII. XBUIBOBHI BEKTOp. EHEpreTHyHi XapakTepUCTUKN XBHIIL.
Bexkrop IloiiHTiHra.
PexomenaoBana Jiiteparypa: /1-4/
Jlekuiiine 3ansarrs 19.

IL1an Jekmii:
1. BiikpuTuii KONMBAJIbHUN KOHTYp. BUITPOMIHIOBaHHS €JE€KTPOMArHiTHUX XBUJIb.
Pamioxsui.
2. BmactmBoCTi eIeKTpOMAarHiTHUX XBWIb. IIIBHAKICTE PO3MOBCIOIKEHHS
€JICKTPOMAarHiTHUX XBUJIb. [I0Ka3HHUK 3aJIOMJICHHS.
3. lllkayma eneKTpoMarHiTHUX XBHUJIb.
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PexomengoBana Jiteparypa: /1-4/

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

TEMA 1. I'eoMeTpu4HA ONITHKA
1. 3akoHM BiIOMBaHHS Ta 3aJIOMJICHHs CBITJIa. [loBHE BHYTpillIHE Bi1OMBaHHSI.
2. IlosicHeHHsI 3aKOHIB FT€OMETPUYHOT ONTUKH 3a JOTOMOTOI0 NpUHIUITY [ 1oirexca.
TEMA 2. XBUJ1b0Ba ONITHKA
3. Iarepdepentiis xBunb. [HTEpdepenmis cBitia, ii ocodbmuBocTi. Metoa oaepkaHHS
KOT'€pEHTHHX JKEpell CBITIA.
4. IntepdepeHniiis B TOHKUX MUTIBKaX. 3aCTOCYBAaHHS sBUILA IHTep(dEpeHIIii CBITIA.
PexomenaoBana Jiteparypa: /1-5/
Jlekuiiine 3ansaTTs 21.

Ilnan aekmii:
JAudpakuis cBitiaa.

1. Judpakmuis XBuiab, ii TMOSACHEHHS 3a JOIMOMOIroK MpuHIMMY [roireHca.
[Tpunnun I'rorirenca - Gpenerns.

2. dudpakiiiitna rpaTka, ii 3aCTOCYBaHHS.

3. Tomorpadis, ii Biamina Big 3BU4aHOI (ororpadii. Merox oaep:kaHHS
rojiorpaM. ['onorpama, ik HOC1i 1HpopMalii.

PexomenaoBana Jiteparypa: /1-5/

Jlekuiiine 3auaTTs 22.

Ilnan nexkuii:
PenTreniBcbKi NpoMeHi.

1. OnepxaHHs 1 BJIACTUBOCTI PEHTI€HIBCHKUX MPOMEHIB. Judpakiiisi peHTreHIBCbKUX
npomeHiB. @opmyna Bynbeda-bperris. PeHTreHOCTpyKTypHHIt aHai3.
Hoasipuszauis ceBitaa.

2. Bsaemomis cBiTia 3 pedoBuHoro. llomspuzamisi  cBimma.  IloxBiitHe
IpOMEHEe3aNIOMJIEHHS. 3aK0oH Maitroca.
3. llonsapu3zartis mpu BiAOMBaHHI Ta 3aJJOMJICHHI CBITJIa Ha TPAHUIIl IBOX J1EJIEKTPUKIB.
3. Ilpu3ma Hikoms.
4. llITyuyna anizorpormis, epext Kepa.
5. SIBunie oGepTaHHs IUIOMIMHK KOJIMBAHb.

PexomenaoBana Jiiteparypa: /1-5/

J{ucnepcist i NOTTMHAHHA CBiTJIA.

1. Jucnepcis cBitina. HopmanbsHa 1 aHOpMaibHa AUCTEPCIs.
2. CnextpanbHuii anaini3. CrieKkTpaiabHl MPUIaIu.
7. llornunanns cBiTia. 3akoH byrepa-Jlambepra. KoedilieHT norivHanHs.

PexomenaoBana Jiiteparypa: /1-5/
Jlekuiiine 3ansaTTs 23.

TEMA 3. KBanToBa onruka.
ITnan aekmii:
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TensioBe BUNIPOMiHIOBAHHA
1. OcobaMBOCTI TEMJIOBOTO BUIPOMiHIOBaHHS. Mojenb aOCOMIOTHO YOPHOTO Tija.

3axoH Kipxroda.
2. Po3nonin eHeprii B ciekTpi abCcoMoTHO YopHOTOo Tuta. 3akoHu Credana-boabimana 1

Bina.
3. I'inore3a Ilinanka. KBantu. OntuyHa mipoMeTpisi.
PexomenioBana Jgireparypa: /1-5/

Asuie goroedexry.
1. 3axoHM 30BHIITHBOTO POTOCPEKTY.
2. PiBusans Elnmreitna mis dortoedexty. IloscHenHs 3akoHIiB (oToedekTy 3a
JIOTIOMOTOI0 KBAaHTOBHX YSIBJIEHB PO CBITIIO.
3. 3acrocyBaHHs (poTOCPEKTY.
Tuck csiraa.
4. llocnig Jlebenena. Tuck cBiTia.
5.. KBaHTOBE MOsSICHEHHS TUCKY CBITJIA.
6. KopnyckyisspHO-XBHIILOBUIM Tyalti3M.
PexomenioBana Jiteparypa: /1-5/

MOAYJIb 6. EneMeHTH KBAHTOBOI MexaHikH, Gi3ukn aToma Ta sjapa

Jlekuiiine 3auarrsa 24.

TEMA 1. XBWIbOBI BJIACTHBOCTI YaCTHHOK.
Ilnan gexii:
1. I'inore3a ne bpoiinsg. XBUiIbOB1 BIACTUBOCTI YAaCTUHOK. JMdpakiiisi eneKTpoHiB,
nocmian  Jlesiccona 1 Jlkepmepa. XBUIBOBI BJIIACTUBOCTI  €JEKTPOHA, 1X
3aCTOCYBAHHSI.

2. CniBBiIHOIIEHHS HeBU3HaueHocTel ['eitzenOepra. XBuiboBa (yHKIIS BUIBHOI
MIKpPO YaCTUHH, ii (PI3UUHUMN 3MICT.

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

PiBusinnsa lpeninrepa
1. PiBusuns Ulpeninrepa mns ButbHOI yacTuHku. PiBHsuus Illpeninrepa mns
YaCTUHKH, 0 PYXA€ETHCS B CUIIOBOMY (TIOTEHIIAJIBHOMY ) TTOJI.
2. CramionapHi cranu. YacTHKA B OTHOMIPHIN MOTEHITIAIBHIHN SMI.
3. KBantyBaHHs eHeprii.
PexomenioBana Jireparypa: /1-5/

TEMA 2. Atom.
Ilnan nexkuii:
1. JlinifiyaTi CHEKTpH SIK KJItOY AJIA PO3rajyBaHHs OyJOBH aromMa. 3aKOHOMIPHOCTI B
CIEKTpl aToMapHOro BoJHIo. [InmanerapHa Mmoens atoma.
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2. Tloctynatu bopa. Pamiycu cramioHapuux op06iT. EHepreTnyHuii crnekTp aroma
BOJIHIO.
3. Ilpupona crekTpalibHUX JiHIA. bararoenektponHi atomu. I'ojoBHe, opOiTaigbHEe 1
Mar”iTHE KBaHTOBI1 YHUCJIA.
4. Cnin enektpona. CriiHoBe kBaHToBe uucio. [Tpunimun Ilaymi 1 po3nogin eaekTpoHiB
3a cTallioHapHUMU cTaHaMu. CTIEKTPH aTOMIB i MOJIEKYJI.

PexomenioBana Jgiteparypa: /1-5/
Jlekuiiine 3auarra 26.

Ilnan gexkuii:
CTpyKTypa TBepaux TiJI.
1. Cunm 3B'sI3Ky 4acTUHOK B TBepAux Tinax. Kpucramiuni rpatku. Kpucramorpadiuni
oci. Ky6iuni kpucranu. Kpucranu pi3Hoi cumertpii. Jlepextu cTpykTypu.
MexaHiuHi BJ1aCTHBOCTI TBEPAMX TiJl.

2. lepopmanis. 3akon ['yka. Po3paxyHku Moaysst mpyskHocTi. TeopeTuyHa 1 peanbHa
MIIHICTh TBEPJUX TiJ. J{uciokarti.

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

PexomenioBana Jitepartypa: /1-5/

TEMA 3. CTpyKTypa aTOMHOIO sijipa.
Jlekuiiine 3anaTTs 27.

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

Jlekuiiine 3ausarrs 28.

Ilnan Jexmii.
IIpupoana paaioakKTUBHICTb.
1. 3akoH pasi0aKTUBHOTO pO3Naay. AKTHUBHICTb, CTala PO3Maiy, epio1 HaliBpO3Ma1y.
2. Anbda-, 6eTa-, raMa- BUITPOMIHIOBAHHSI, X MPUPOJIA Ta XapaKTepUCTUKH. B3aemois
3 PEYOBUHOI0. 3aXUCT BiJ /il BUTIPOMIHIOBAHb.
PexomenioBana Jiteparypa: /1-5/

Jlo3uMeTpisi pagioaKTUBHMX BUIIPOMIHIOBAHb.
Ilaan jgexuii:
1. 3akon ocnabieHHs BUIPOMIHIOBaHHA pedoBUHOIO. KoedilieHT ocnabieHHs
BUMPOMIHIOBaHHS, IIap TOJIOBUHHOTO ocyiadiaeHHs. OIuWHUIN aKTUBHOCTI 1 03U
BUIIPOMIHIOBaHHS.
2. Metoau peectparlii 10HI3yI0OUUX BUITPOMIHIOBAHbD.
PexomenioBana Jireparypa: /1-5/
Jlexkuiiine 3ausarra 29.

ITnan aekmii:
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AnepHi peakitii.
1. Iryyna pagioakTuBHICThb. [lomim BakkuX saep, KOEQIIEHT PO3MHOKEHHS
HEUTPOHIB.
2. JlanmoroBa peakuis. Kputuuna maca. Po3paxyHOK BeTMYWHU €HEPrii MpH MOALTI

spa.

Jlekuiiine 3auarrsa 30.

ILnan jgexkuii:
1. [30TOMNH, iX BUKOPUCTAHHS.
2. Peaxkriii TepMOsIEpHOTO CHHTE3Y.
3. EnemenTapHi 4aCTHHKHU.

Jekniii: 30 + 30= 60 roaun

Temu NPAKTUYHHUX 3AHATH

No Hasga temu Kinbkictb
3/m T'OJIUH
1 Bceryn no naboparopHoro npaktukymy. Teopist HoXuOoK. 2
2-4 Meroanka MaTeMaTUYHOI 0OpOOKH PE3yIbTaTIB 6
ekcriepumenty. KP
5-8 3axucCT BUKOHaHUX po0iT, MoayJibHI KP 8

Temmu 1a0opaTOpHUX 3aHATH

No Hasga temu Kinbkicth
3/m TOJINH
1 cemecTp
1 Beryn g0 nabopaTopHoro npaktukymy. Teopist moxuOok. 2
2 | BumiproBanphi npuiaau. KP mo Teopii moxubok. 2
3-6 BukonanHst poOIT mOOpPUTAIHO 3TiAHO rpadiky 1o 2 rop.
7 3maua po6it. KonTponasHa podora M 1 2
8- BukonaHHs po0IT MOOpUTaIHO 3T1IHO TpadiKy o 2 TO/I.
10
11 3nauda po6iT. KonTposibHa po6ota M 2 2
12 | EnexTpo-BUMiproBajibHI npuiiaau. BukoHanHs pooit 2
noOpUraJHo 3rigHO rpadiky
13- BuxonanHs po6iT moOpuraHo 3rigHo rpadiky o 2 roj.
15
16 | 3maua po6it. KontponsHa po6ota M 3 2
2 cemecTp
1-4 BukonanHsi po0iT NoOpUTaiHoO 3rigHO rpadiky 1o 2 rop.
5 3nauda po6iT. KontposibHa podota M 4 2
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6- BukonanHs po0iT moOpUraaHo 3rijIHO Tpadiky o 2 roj.
10
11 3naua pobiT. KonTponbHa pobora M 5 2
12- BukonanHs po0IT mOOpHUraiHO 3TiIHO Tpadiky 1o 2 roj.
16
17 3nada poo6iT. KonTponbaa podota M 6 2

TEMATHUKA JIABOPATOPHUX 3AHATDH
MOV JII:

1. Mexanika
2. MoJsiekyasipHa (i3nka Ta TepMOAMHAMIKA
3. EnekTpuka
4. EleKTpOMarHeTusm
5. OnTuka
6. EiemenTH KBaHTOBOI (i3nKku, Qi3uKu TBEpaOro Tijia, aToMa Ta AApa

Ilepeaik 1abopaTopHux pooiT

I cemecTp
Moayas 1. Mexanika
1.1 BusHaueHHS TPHUCKOPEHHsS BUIBHOTO MaJaiHHS 3a JOTOMOIOK MAaTeMaTHUYHOTO
MasATHUKA.
1.2 BuB4eHHsI 3aKOHIB 00EPTATILHOTO PYXY 3a JI0MoMororo Mastauka Ooepoeka.
1.3 BusHaueHHs MOMEHTY 1HEPIIii Tijla METOJIOM KPYTUIILHUX KOJIUBAaHb.
1.4 TlepeBipka OCHOBHOI'O PIBHSHHS JWHAMIKM OOEpPTaAILHOIO PYXy 3a JOIMOMOTOIO
MasiTHUKa MakcBena.

1.6. Buznauenns monyns IOHra.

1.10. BuzHaueHHs1 IPUCKOPEHHS BIILHOTO MaJiHHS 33 JOIMOMOT0I0 000POTHOTO
MasTHAKA

1.11. Bu3HaueHHsI NpUCKOPEHHS BUTLHOTO M IHHS 3 KPUBOI 3aJI€KHOCTI TIEP1OAY
KOJIMBaHb (DI3MYHOTO MAasITHUKA B1JI TTOJIOKEHHS TOUKH MiABICY.

MoayJsb 2. OcHOBU MOJIeKYJISPHOI Qi3UKHU I TEepMOAUHAMIKH.

2.1. BusnaueHHs koedili€HTy JIHIITHOTO PO3MIUPEHHS TBEPAUX TiI.

2.2. BuznaueHHs BifHOIIEHHs TuToMuX TerioemHocteit Cyp/Cy MeTonom Knemana-
Je3opma.

2.3. BusnaueHHs koeQilieHTy BHYTPIIIHBOTO TepTs 32 CTOKCOM.

2.4. BusHaueHHs KOe(Ili€HTY TEIUIONPOBIAHOCTI TBEPAUX TIJI.

2.5. Bu3HaueHHs 3MIHM €HTPOMIT IPH IJIaBJIEHH1 0JIOBA.
Moayas 3. Enekrpuka

3.1. JlocmipKeHHSI €IeKTPOCTAaTUYHOTO TIOJIS.
3.2. BuzHaueHHsI OMIYHOTO ONOPY METOAOM MICTKa Y1TCTOHA.
3.3. JlocipKeHHs TEMIIEpaTypHOI 3aJIe’KHOCTI OTIOpY METally.
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3.4. BuzHaueHHs €.p.C. TaIbBaHIYHOTO €JIEMEHTa METOJIOM KOMIIEHCAITI].

II cemecTp
Monyas 4. EnekTpoMardeTusm
4.1. BUBYEHHS MarHiTHOTO MOJISI TOHKOI KOTYIIKH.

4.2. BuzHaueHHS TOPU30HTAIBHOI CKJIaIOBO1 HAMPYKEHOCT1 MArHITHOTO T0JI 3eMJIl 3a
JIOTIOMOT'O10 TAaHT€HC-TAJIbBAHOMETPA.

4.3. BuMiproBaHHs [IUPKYJIAIIT HAMPYKEHOCTI MarHITHOTO TOJIA COJICHOIa.

4.4. BusHaueHHS MarHiTHOI IHIYKIIIT ITOJIS COJIeHOIAa OaTICTUIHIM METOJIOM.

4.5 Bu3HayeHHsI TUTOMOTO 3apsily €J1EKTPOHA METOJAOM MAarHeTpOHa.

4.6 BusHaueHHs JOTapU(PMIYHOTO JEKPEMEHTY 3aracaHHs KOJHMBaHb (HI3UYHOTO
MasTHHUKA.

4.7. BuUBYEHHSI €JIIEKTPOHHOro ociuiorpada Ta TOCHIIKEHHS 3 MOro JOMOMOTOIO
CKJIaJIaHHsl B3a€MHO-TICPICHINKYIISIPHUX KOJTUBAHb.

Moayas 5. OnTuka
5.1. BuzHaueHHs TOBXKUHU XBWJII CBITJIA 32 JIONOMOT010 Kiielb HproToHA.
5.2. Bu3zHaueHHs TOBXXHHU XBUJI1 CBITJIA 3a JOIIOMOTOI0 Olnpu3mMu DpeHers.
5.3. BuzHaueHHs TOBXKUHU XBWJII CBITJIA 32 IONMIOMOTOI0 AU PaKIIHHOT TPATKH.
5.4. TlepeBipka 3akoHy Masroca.
5.5. BuzHaueHHs KOHIIEHTpallli ONTUYHO-aKTUBHUX PEYOBUH MOJSPUMETPOM.
5.6. Busnauenns cranoi Credana-bonbiimana Ta cranmoi Ilnanka 3a J0MOMOroro
ONTUYHOTO MIPOMETpA.
5.7. locniizkeHHs 3aJIeKHOCT1 (POTOCTPYMY HACHUYEHHS BiJl IHTEHCUBHOCTI CBITJIA.
5.8. Busnauenns cranoi [nanka metoiom JIykipcbkoro.

Moayasb 6. EnemMeHTH KBAHTOBOI MeXaHIKH, PI3MKHM aTOMA Ta sApa
6.1. BuBueHHs CIieKTpiB BUITPOMIHIOBAHHSI T'a3iB.
6.2. BuB4eHHs ONITUYHOTO KBAaHTOBOI'O T€HEpaATOpAa.
6.3. BuBueHHs 3aJIeKHOCT1 OIMOPY HAMIBIPOBITHUKIB BiJ TEMIEPATypH 1 BU3HAYEHHS
CHeprii akTHBAIlii.
6.4. BuzHaueHHs KOHIIEHTpAIlli 1 pyXJIMBOCT1 HOCIiB CTpyMy B HaIliBIPOBITHHUKAX.
6.5. JlociIpKeHHs HalliBIPOB1THUKOBOT'O TPIOyY .
7.1. Bu3HaueHHs aKTUBHOCTI PaJIOHYKITIAY.
7.2. BuzHaueHHs KOe(ilLI€HTY MOTIMHAHHS Y — TPOMEHIB.
7.3. BuzHaueHHs nepiofy HaIiBpO3Maay paaioakKTUBHOTO 130TOIY.

4.Temu camocTiiiHOI poOoTH

No KinpkicTh
Ha3Ba remn
3/1 TOIUH
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I cemecTp

1 | CamocriifHa MATOTOBKA CTYJECHTIB A0 Ja0OpaTOpHUX i 15
NPAKTUYHUX 3aHATh Ha MPOTS31 CEMECTPY

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

Vx(t) Ta ax(t).

3 | 1.2. AHamorii MiX IOCTyHaJIbHUM Ta 00CPTATBHUM PYXOM. 1

4 | 1.3. Marematnunuii, Gi3UYHUN Ta NPYKUHHUNA MAasSTHUKH: 1
nepioJ Ta 4YacToTa KOJIMBaHb, NU(EpeHIiaIbHE PIBHSIHHS
rapMOHIYHUX KOJIUBaHb.

5 | 1.4. IlpyxHi BIACTUBOCTI TBEPAMX TUI. JliarpamMu po3TsTy. 1

6 |2.1. Posmomuim MaxkcBena Tta boabiimana. OOuucieHHs 2
IIIBUJIKOCT1 MOJICKYJIM MIPH 3aJaH1i TeMIepaTypi.

7 | 2.2. Tunu TennooOMiHYy. 1

8 | 2.3. Poborta rasy B i3omporiecax. 3HaX0/HDKCHHS poOOTH razy 2
Ta Koe(irieHTa KOPUCHOT IS 3aaHOTO IUKITY.

9 |3.1. 300paxkeHHS CHJIOBHX Ta EKBIMTOTCHIIAJIBHUX JIHIN 2
HAaBKOJIO  O0’eKTIB  3amaHoi  (GopMH,  PO3PaxXyHOK
HAIPY>KEHOCTI Ha BIJCTaHI1 Bi 3apsIKEHOTO Tija.

10 | 3.2. 3actocyBanHsa 3akoHiB Oma B audepeHIiaabHId Ta 3
iHTerpanpHid hopma. Ilpasmia Kipxroda.

Bceboro camocrtiiinoi poooru y I cemectpi: 30 rox.
11 cemecTp

1 | CamMocriifHa MATOTOBKA CTYJIEHTIB A0 Ja0OpaTOpHUX 1 15
MIPAKTUYHUX 3aHATh HA IPOTA31 CEMECTPY

2 | 4.1. Po3paxyHOK IHAYKIIli Mar"iTHOTO IOJsS B TOYIl Ha 2
BIJICTaH1 BiJl TPOBIJTHUKA 31 CTPYMOM.

3 | 4.2. OGuucinenHss poOOTH I paMKU 31 CTPyMOM, siKa 2
00epTaeThCsl B MArHITHOMY IIOJIL.

4 143. KonuBanus B LC-koHTypi: 3akOHU 3MiHH 3apsuy, 1
CTPYMY Ta HANpPyTH, YaCTOTA Ta MEPioJT KOJMBAHb.

5 |5.1. IToOynoBa 300paxkeHb B 30MpajibHIN Ta pO3CIFOBAJIbHIN 1
JiH3aX. X1 IPOMEHIB Y MIKPOCKOIIL.

6 |5.2. Iurepdepenmiiini cxemu. [HTepdepeHIlis B TOHKHX 2
TUTIBKAX.

7 | 5.3. BayTpinmHiii, 30BHIIIHIA Ta BEHTUIHHUN (HOTOCPEKTH. 2
YepBoHa Mexka hoToedeKTy ajisi MeTaiB.

8 |6.1. Jludpaxuis eIeKTPOHIB, IO MPOUILIN MPUCKOPIOIOUY 1
pI3HUIIO  moTeHmiamB.  XBuig aAe  bpoins s
MaKpOCKOMIYHUX TLI.

9 |6.2. CnexkTpu BUIPOMIHIOBaHHS Ta TMOTJIMHAHHA CBITJIA 2
BOJHEBOIOAIOHNMH 10HAMH.

10 | 6.3. Snmepni peakmii. EmemMeHTapHi dYacTMHKH Ta iX 2

kiacudikaris.
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Bceboro camocriitnoi podoru y II cemectpi: 30 roa.

Bceboro camocriiinoi podoru y 1 i II cemecTpax: 30+30=60 roxa.

5. 3aco0u giarHOCTHKM pe3y/IbTATIB HABYAHHA
- 3aJ1K B | Ta eKk3amMeH B 2 ceMecTpax;
-MOJTyJIbHI TE€CTH;
- pepeparu;
- 3aXUCT MPAKTUYHHUX POOIT

6. MeToau HABYAHHSA:

CJIOBECHUM METOJT (JIeKIIis, JUCKYCIs, CIBOECIIa TOIIO);

MPaKTUYHUI METO (JJa00opaTOpH1, TPAKTHYHI 3aHITTS);

HAOYHHUH MeTOJ (METOI LTFOCTpaIliii, METO 1 JEMOHCTpAIlii);

poboTa 3  HaABYAJIBLHO-METOAUYHOIO  JITEPAaTypor0  (KOHCIEKTYBaHHS,

TE3yBaHHs, AHOTYBaHHs, PEIICH3yBaHHs, CKJIaJJaHHs pedepary);

BiJIeCOMETO/1 (AUCTAHIIIIHI, MyJIbTUMEi1H1, BeO-OpIEHTOBAHI TOIIIO);
caMocCTiifHa po0oTa (BUKOHAHHS 3aBJIaHb).

7. MeToau OLiHIOBAHHSA.

3aimik B 1 Ta ek3aMeH B 2 cemecTpax,

yCHEe a00 MMChMOBE OIUTYBAHHS;

MOJYJIbHE TECTyBaHHS;

pedeparn, ece;

3aXUCT 1a0OpPaTOPHUX Ta MPAKTUYHUX POOIT;
MIPE3eHTAallli Ta BUCTYITM HAa HAYKOBUX 3aX0JaX.

8. Posmoxin OaniB, ski OTpUMYIOTH 37100yBavi BUIOi ocBiTH. OIiHIOBaHHS 3HAHb

3n100yBaya BUIOI OCBITH Bi10yBaeThes 3a 100-0anbHOIO MIKAIOK0 1 TEPEBOIUTHCS

B HAIllOHQJIBHI OLIIHKH 3T1AHO 3 TabOJ. 1 yuHHOTO «Il0MOXKEHHS PO eK3aMEeHU Ta

saniku y HYBill Ykpainm»

PeitTunr 3700yBava O1uiHKa HalllOHAJIbHA Ta PE3yJIbTaTH CKJIaJIaHHS
BHIIIOT OCBITH, ) ..
€K3aM€EHIB 3aITIKIB

oanu

90-100 BIIMIHHO

74-89 no0pe 3apaxoBaHO

60-73 3aJ0BUIBHO
0-59 HE3aJ0BUIBHO HE 3apax0BaHO

J{ns BU3HAYEHHS PEUTHHTY 3100yBaya BHUIOI OCBITH 13 3aCBOEHHS JUCIHHUILIIHU
Rmac (mo 100 GamiB) onmepxkanuii pedtuHr 3 arectanii (mo 30 OamiB) momaeTbes 10
perTUHTY 3100yBava BUIIOI OCBITU 3 HaBYaIbHOI poboTH Rup (10 70 6amiB): R tuc = R
up + R ar.
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9. MeToau OLiHIOBAHHA.

- 3anik B | Ta ek3aMeH B 2 ceMecTpax;

- ycHe abo MHChbMOBE ONHUTYBAHHS;

- MOJyJIbHE TeCTYBaHHS;

- pedeparu, ece;

- 3aXHCT JJAOOPATOPHUX Ta MPAKTUUYHUX POOIT;

- TIpe3eHTallii Ta BUCTYIIM Ha HAYKOBUX 3aX0/1aX.

10.Po3noain OaniB, siIKi OTPUMYIOTH 3/100yBadi BUIOi OCBITH. OIlIHIOBaHHS 3HAaHb
3n100yBaya BUIOI OCBITH Bi10yBaeThes 3a 100-0anbHOIO MIKAIOK0 1 IEPEBOIUTHCS
B HAIllOHAJIbH1 OI[IHKM 3riAHO 3 Tabiy. 1 ynHHOrO «IlOM0XKEHHSI PO €K3aMEeHU Ta
3amiku y HYBill Ykpainn»

PeitTunr 37100yBava O1iHKa HalllOHAJIbHA Ta PE3yJIbTaTH CKJIAJIaHHS
BUIIIOi OCBITH, . iy
€K3aMEHIB 3aJTiKiB

Oanu

90-100 BIZIMIHHO

74-89 no0pe 3apaxoBaHO

60-73 3aJI0BUILHO
0-59 HE3a/I0BUTHHO HE 3apax0BaHO

JIns BU3BHAYEHHSI PEUTUHTY 3100yBaya BHUIOI OCBITH 13 3aCBOEHHS JUCHHUILIIHU
Rmuc (mo 100 6aniB) onmepxanuii pedtuHr 3 atectauii (1o 30 6amiB) mojaeTbest 10
perTUHTY 3100yBaya BUINOI OCBITH 3 HaBUaiabHOI podoTu Rup (0 70 6aniB): R tuc = R
Hp + R ar.

InpuBinyaabHi 3aBJaHHA VISl CAMOCTIIHOI POOOTH CTYICHTIB

CamocTiiiHy poOOTy CTYJEHTIB MOAUISIIOTH Ha JIBl CKJIaJ0OBI — HMiATOTOBKY /10
HABYAJIbHUX 3aHATH | BUKOHAHHS IHAMBIAYaJbHUX 3aBAaHb (ONUCOBI 3aBIaHHS,
pedepaTu, po3paxyHKOBI 3aBJaHHA, PO3PAXYHKOBO-Tpa(iuHi 3aBJaHHS TOLIO).

3 KOKHOTO MOJAYJs 3 MEpIIoi CKJIAaJ0BOI BU3HAYAIOTH JIITEpATYpHI JKepena, Kl
NOTPIOHO OMpalBaTH, a 3 JAPYroi — Ha3By BHUJY IHAMBIAyaJlbHUX 3aBIaHb Ta
OpIEHTOBHUM MEPEINIK X TEM.
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TUIOBI PO3PAXYHKOBI 3ABJAHHS TA IHAVBILYAJIbHI 3ABJIAHHS
JIJIS1 CAMOCTIMHOI POBOTH
MOJIVJb 1

1.1. MarepianbHa TOUKa pyXaeThes B3AOBK NpsaMoi. Piusauns pyxy touku X= A + B
t+Ct? +D 2

1.1.1. TIpoananizysaru, npu sxkux 3HadeHHsax napamerpis A, B, C, D marepiansna
TOYKA PyXaTUMEThCS: 1).pIBHOMIPHO; 2). pIBHOIIPHUCKOPEHO; 3). TakK, 110 1 MPUCKOPEHHS
3pOCTaE 0 JIHIHHOMY 3aKOHY.

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

1.2. MatepianbHa TOYKa pyXaeThes 1Mo Koy pagiycom R. PiBHsHHS pyXy TOoukd @ =
A+B t+C P+D £,

1.2.1. Ipoananizysaru, npu sxux 3HauenHsx napamerpis A, B, C, D marepiancna
TOYKAa PyXaTUMEThCS: 1).pIBHOMIPHO MO KOIY; 2). PIBHO MPUCKOPEHO IO KOJIy; 3). TaK,
110 ii KyTOBE MPUCKOPEHHS 3pOCTAE IO JIIHIHHOMY 3aKOHY.

1.2.2. Bu3HaunTH 3HAYCHHS KyTOBOI MIBUIKOCTI B JOBITLHUN MOMEHT 4acy

1.2.3. 3HaiiTn NiHIAHY IMBUAKICTh TOYKU B JOBUIBHHN MOMEHT Yacy.

1.2.4. BuznaunTy 3Ha4eHHS TAHTCHIIAIbHOTO MPUCKOPEHHS B JOBUIBHUN MOMEHT Yacy.
1.2.5. Buznauntu 3Ha4eHHS HOPMAJIBHOTO MPUCKOPEHHS B JOBUIBHUN MOMEHT Yacy
1.2.6. 3HaliTu MOBHE MPUCKOPEHHS TOYKU B JOBUJILHUN MOMEHT Yacy Ta BU3HAYUTH KYT
M1K BEKTOpaMU MIBUAKOCTI Ta IIOBHOT'O MPUCKOPEHHS B JOBUIHLHUI MOMEHT 4acy.

1.3. Uepe3 Hepyxomuii OJIOK MEPEKUHYyTa TOHKA HEPO3TSKHA HUTKA, HA KIHIIX SKOT
mijBimeHi aa tarapui mMacamu Mi= 0,1 xr ta M= 0,2 kr. BuzHauuTu, 3 SIKUM
MIPUCKOPEHHAM TOYHYTh PYXaTHCh TATAPIN MICHS TOTO, K iX BiAmycTHiN? SIKUN TUIIX
Mpoiifiec KOKEH 13 HUX 3a Mepuly CeKyHay pyxy? Macoro 06yioka Ta TepTsm y Ooii
3HEXTYBATH.

1.4. TlpoanamnizyBatu pe3yibTaT CHIBYAApSHHS JBOX KYJIHOK y BUMAIKY 1).a0COIIOTHO
MPYXKHOTO, MPSIMOTO, LEHTPAIBHOTO yAapy Ta 2). aOCONIOTHO HEMPYXKHOTO yaapy.
BusHauut MBUAKICTH PyXy KyJbOK IICHS 3ITKHEHHS Ta 3HAWTH, sIKa YacTHUHA
MEXaHIYHOI EHeprii Npu IbOMY MEePETBOPUIIACH Y TEIJIOBY.

1.5. MaxoBUK y BUINIAAI CyLiILHOTO IMCKa, Maca sikoro M, a miamerp ocHoBu D,
oGepTaeThes 3rijHo 3 piHsHHAM @ = Af+BrA+CH3,

1.5.1. Bu3HAauuTH 3Ha4eHHs IIBUAKOCTI Ta NPUCKOPEHHs Touky Ha BifcTani D/2 Bix oci
(Ha MOBepXH1 AWCKA) Y TOBUILHUI MOMEHT Yacy (MHUTTEBA MIBUKICTh Ta IPUCKOPEHHS).
1.5.2. 3HaiiTH KIHETUYHY €HEPT1I0 MaXOBHUKA B JOBUILHUI MOMEHT 4acy.

1.5.3. Busnauutu oGepTaibHUA MOMEHT CWJIM, IO J[I€ HA MaxXxOBUK Yy JTOBUIbHUI
MOMEHT 4acy.

1.6. Bu3HauuTu MakcUMaJbHE MPUCKOPEHHS MaTepialibHOI TOYKH, HI0 3IIHCHIOE
rapMOHIYHI KOJMBaHHSA 3 amIutiTy 1010 0,1 M, SIKIo MakcuMmaibHa MBHIKICTh TOYKU 10
M/c. Hamucatu piBHSIHHA KOJMBaHb Ta 300pa3uTu TpadiuHO 3aJ€KHOCTI 3MIIICHHS,
MIBUIKOCTI, MPUCKOPEHHS TOYKH BIJl Yacy.
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1.7. 3HaiiTn MaKCUMaJIbHY IIBHUIKICTh MaTepialbHOI TOYKH, IO 3A1MCHIOE TaPMOHIYHI
KOJIMBaHHA 3 aMILIiTy 1010 0,3 M, SKIIO MaKCHMaJIbHE MPUCKOPCHHS TOYKU JOPIBHIOE
1,2 m/c?. JlocnignTu piBHAHHA KOJMBaHb Ta 300pasuTH TpadidHO 3aleKHOCTI
3MIIIEHHSI, IBUAKOCTI, TPUCKOPEHHS TOYKH BiJ] Yacy.

1.8. Touka 3a1iiCHIOE OJTHOYACHO JIBa KOJMBAHHS OJHIET YACTOTH, IO B1IOYBAaIOTHCS B
JBOX B3a€EMHO TMEPICHIUKYISIPHUX HamnpsMKax. PIiBHIHHA [HMX KOJIMBaHb MAalOTh
urisi: X =A1SiNwt ta 'y  AxC0Swt, ne A1 =0,01 m; A= 0,03 M;. @ = 1 pan/ec.
JlocmiauTu piIBHSHHA TPaeKTOpii, MoOyAyBaTH i1 3 BpaXyBaHHSIM MaciTaly, MoKa3aTu
HAIIPSAMOK PYXy TOYKH Ta BKAa3aTH IOJIOKCHHS TOYKH B IOYATKOBHUH MOMEHT.

1.9. MarepianbHa Touka Oepe y4yacThb y JBOX KOJHMBAHHSX, IO MPOXOASTHh B3I0BXK
OJHi€T MpsAMOT 1 onmucyroThes piBHaHHAME: X1 =A1SINant , X2 =ASINant , ne A= 3 cm;
Az = 4 cM; o=, =2 ¢'.3HaliTH aMIUIITYly CKIaIHOTO PyXy, HOTO YacTOTy, IOYATKOBY
¢a3y, HanucaTu piBHSAHHSA pyXy. [loOyayBaTu BEeKTOpHY aiarpamy Jis MOMEHTY yacy t
=0.

MOAYJIb 2

2.1. BusHaunuTH KUTBKICTh PEUOBUHH Ta YHCIIO MOJIEKYJI Ta3y: a) KUCHIO, 0) a30Ty, B)
BOJISIHO1 ITApH Macoro | K.

2.2. IIpoanani3zyBaTH, CKiIJIbKA aTOMIB MICTUTh BOJSTHA Mapa: a ) y KUIbKOCTI pEYOBUHU
0,1 momb; 2 ) y maci 0,1 xr?

2.3. BusHauutH MOJSpHY Macy Ta Macy OJHI€l MOJEKYyJIM  KyXOHHOI coi,
BYTJIEKUCIIOTO a3y, KUCHIO, a30TY.

2.4. IlpoanamnizyBartu, Mpu AKilA Maci KOKHOI 3 HA3BaHUX PEYOBUH B OJJHOMY KyOIUHOMY
METp1 MOBITPA 3’ SIBISETHCS HeOe3MmeKka OTpy€eHHA. [ paHUYHO OMyCcTUMa KOHIICHTPAIis
Monekyn napis pryti (HQ) B nositpi mopisaioe 3-10wm 3, a orpyiinoro rasy xmopy
(Cly) —8,5-10% m 3,

2.5. Cy4acHa TexHika fa€ 3Mory cTBOpuTd BakyyM a0 10 2 [Ta. BusnaumTn, CKibKH
MOJIEKYJI Ta3y 3aIMINAEThCSA NP TaKoMy Bakyymi B 1 M° mpu Temmeparypi 300K?

2.6. Y Oanoni o6'emom 3 11 mictuThbes a3oT Macoro 10 r. Po3paxyBaTu KOHIEHTpaIlito
MOJIEKYJI ra3y.

2.7. BuszHauuTH cepeaHIO KIHETUYHY EHEPril0 MOJIEKYJH JBOXaTOMHOTO Ta3y 1
KOHIIeHTpaIlito Mosieky rpu Temneparypi 300 K 1 npu tucky 0,5 Mmna.

2.8. Po3paxyBatu, sk 3MIHUTBCS BHYTpimiHa eHepris 100r a)remito Ta 6) KHCHIO TIpH
30inbIIeHHs Temneparypu Ha 50°C?

2.9. 3HaliTH BHYTPIIIHIO €HEPriK0 TPHOXATOMHOIO Tasy, mio 3aiiMae 00’em V, mpu
Temriepatypi 1, Ko KOHIEHTpaIlis Horo Moyexy N?

2.10. TlpoanamizyBaTu 3MiHY BHYTPIIIHBOI €HEPrii OJHOATOMHOrO Ta3y MiJ Yac
1300apHOT0 OXOJIOJIKEHHS, 130XOPHOTO OXOJIOPKEHHS Ta 130TEPMIYHOTO PO3IIUPEHHS?
2.11. 3HaiiTn poOOTY 130TEPMIYHOTO CTHUCHEHHS rasy, 10 Mpaifoe 3a nukiom Kapho,
Koe(illieHT KOpUCHOI [1i sikoro jopiBHioe 0,5, sKmo poOoTa 130TEPMIYHOTO
po3umpenHst 1opiBHIoe 10 kJx.
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2.12. Ta3, mo 3miiicHioe nukn KapHo, ojep:xkye Bif HarpiBada KijabKicTh Termiotu 30
k/[x. Busnauntu po6oTy ra3zy B LMK, AKIIO TeMIlepaTypa HarpiBaua BTpUYl BHUIIA 32
TEMIIepaTypy XOJIOIUIbHUKA.

2.13. Po3paxyBaTu K. K. J. TEIUIOBOi MAaIllMHH, KUIBKICTh TEIUIOTH, IO 3abupae
XOJIOMUJIBHUK 3a 1 CeKyHIly, Ta MOTYXHICTh 1JI€adbHOI TEIUIOBOI MAIWHU, SKIIO
TemnepaTypa HarpiBauka 127°C, a xonomwneauka 23°C. KinbkicTh TemuoTu, mio
OTpUMY€E MalllMHA BiJ HarpiBHUKa a0piBHIOE 50 [k 32 KOXKHY CEKYHIY.

MOJIYJIb 3

3.1. Tpu ogHAKOBHX TOYKOBHUX 3apsaau mo 5 HKI KOXHUN 3HAXOIATHCS B BEpPIIMHAX
PIBHOCTOPOHHBOTO TPUKYTHHUKA 31 CTOPOHOIO 1 cM. BuU3HauuTu MOIyJib 1 HampsiMOK
CHWJIM, 1O JII€ HA OJIMH 13 3apsi/AiB 31 CTOPOHU JBOX I1HILHUX.

3.2. Bijncranp Mk JBOMa TOYKOBUMH ofHoMMeHHMMH 3apsaamu 0,9 aKi ta 1,6 HKn
nopiBHioe 50 cMm. BusHauuTtu TOUKy, B Ky TpeOa MOMICTUTU TPETiM 3aps Tak, MI00
CHUCTEMa 3apsiiB 3HAXOAWJach B pIBHOBa3l. BuzHauuTu po3mip 1 3HAK 3apsnay.
[IpoanainizyBaTH, cTiiiKa 4 HecTiiika OyJie piBHOBara?

3.3. BusHauutH, Ha sAKId BiJCTaHI OJMH BiJ OJHOTO IOTPIOHO PO3MICTUTH JBa
OJIHOMMEHHI1 TOYKOBI 3aps/id B BOJI1, 1100 BOHM BiJIIITOBXYBAJIUCH 3 TAKOIO 3K CUJIOI0, 3
AKOK BOHM BIJUITOBXYIOTbCA B BakKyyMmi Ha BiAcTaHi 9 cM. BigHocHa nienekTpuyHa
MIPOHMKHICTh BOJM 81.

3.4. B teopii atoma BOJHIO IPUIHATO, 10 €JIEKTPOH 00EPTAETHCS HABKOJIO MPOTOHA
(a1pa) 1o KoJoBii opbiTi pagiycy 0,53 107 m. IIpoananizysatu, yomy Oyze
JOPIBHIOBATH JIIHIMHA NIBUJKICTh €JIEKTPOHA NP TakoMy oOepTaHH1? BuzHauutu cuiny
B3a€MO/IIi MI)K €JIEKTPOHOM Ta TPOTOHOM.

3.5. Busnauntu, skuii 3apsg Tpeda MOMICTHTH Ha TUTACTUHU KOHJIEHCATOpa IUIOIICIO
200 cm, mo6 BOHM TPUTATYIOThCS 3 cuiow 0,5 m? EnexkrpuuyHe mojne paxyBaTu
OJTHOPIJTHUM, a MK TUIACTUHAMU JICTIEKTPUK CIIIOJIA.

3.6. Po3paxyBatu mOTEHIlAIbHY €HEPTiI0 CUCTEMH JBOX TOYKOBUX 3apsiaiB 2 HKi Ta 5
oK, mo 3HaxomsTbes Ha Bigcrani 10 cM ommH Bim omHoro. IlpoaHamizyBatu, sK
3MIHUTBCS TOTEHIIaIbHA €HEpris, SKII0 3HaK OJHOTO 13 3apsAiB TOMIHITH Ha
HETATUBHUM.

3.7. EnexTpoH BiiTa€ B OJHOpiIHE €NEKTpU4YHE moje 3 HampyxkeHicTio 100 B/m 3
oYaTKoBoIO mBKHAKicTIO 10 ® M/c Tak, 10 BeKTOp MIBUAKOCTI NEpPNEHANKYIAPHUN 10
JIHIM HAMPY>KEHOCT1 €EKTPUYHOTO0 ToJisl. BU3HaunTH: a) CUily, 10 i€ Ha €JIEKTPOH; 0)
IPUCKOPEHHS PYXY €JIEKTPOHA; B) MIBUIKICTE eleKTpoHa uepe3 1077 c.

3.8. IIpoanamizyBaTH. SIKy MNPUCKOPIOIOUY PI3HUIIO MOTEHI[IadiB MOBUHEH MNPOUTH
€JIEKTPOH, 10 Ma€ MBHAKICTH 10° M/c, 06 HOro MBHAKICTE 3pocaa BTpUdi?

3.9. 3maiitu BigHOmWeHHA mBHAKocTel ioHiB Cu?" ta K', mo npoiimim omHakoBy
PI3HHINIO TTOTESHITIATIB.
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3.10. BusHaunTu Hampyry Ha Kjemax JpKepesia CTpyMy, SIKIIO €JIeKTpOpylIiiiHa cuia
oKepena ctpyMmy 12 B, a BHyTpimHIN omip MEHIINN 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 enexTpopyliliiHy CHIy, BHYTPIIIHIA OMIp €IeMEHTa Ta CTPyM
KOPOTKOTO 3aMUKAHHSI.

3.12. BusHauuTH CTPYM KOPOTKOTO 3aMHKaHHS, SKIIO TaJbBaHIYHUN €JIEMEHT 3
esniekTpopymiitHoro cusoto 1,5 B nae ctpym 0,1 A npu 3amukanHi ioro Ha omip 14 Owm.

MOAYJIb 4
4.1. Tlo koHTYpy, 0 Mae ¢GopMy PIBHOCTOPOHHBOTO TPHUKYTHHKA MPOXOIUTH CTPYM
cuioto 10 A. CropoHa TpuUKyTHHKa JOpiBHIOE 5 cM. BuzHauutu iHOyKIiO Ta
HAINpPYKEHICTh MarHITHOTO MOJISl B IEHTP1 TPUKYTHHUKA.
4.2. Tlo naBOX mapaJelbHUX, TOHKUX, MOCTaTHHO JOBIHX MPOBITHUKAX B BaKyyMmi
MPOTIKAIOTh OAHAKOBI cTpymMu cujoro 10 A. BigcTtaHb MK OpOBIIHUKAMU S5 CM.
Busnauutu cuiny B3aemojiii po3paxoBaHy Ha KOKHHMM METp JOBXKHHHU MPOBIIHUKIB.
[IpoanainizyBaTH, SIKUM YHHOM HampaBJICHI CHJIM B3a€MOJII1 B 3aJI€KHOCTI BiJl HAIIPSIMKY
CTPYMIB B IPOBITHUKaX?
4.3. 3HaliTh MarHITHUA MOMEHT PaMKHU PajJilycoM 5 CM , SIKIIO MPHU MPOXOHKEHHI Yepe3
il BUTKH CTPYMY B LIEHTP1 paMKH CTBOPIOETHCS 1HAYKIISE MardiTHoro mojs 0,5 T
4.4. HampyXeHICTb MarHiTHOro IOJs B IEHTPI KojJoBoro BuTka piBHa 100 A/m.
MarnitHunii MOMeHT BuTKa 5 A-M2. Po3paxyBaTu pajiyc BUTKA Ta CUIIY CTPYMy B BUTKY.
4.5. ENexTpoH pyXaeTbecs MO KOJIY B OJHOPIIHOMY MAarHiTHOMY ITOJII 3 HAIPY>KEHICTIO
5-10° A/M. BH3Ha4uTH 4acTOTy Ta NEPiof 0OepTaHHs €IEKTPOHA IO OpOiTi.
4.6. [IpoToH 1 anbda-yacTUHKA, MO MPUCKOPEHI OJHAKOBOIO PIZHUIICIO MOTEHIIIANIB,
BJIITAIOTh B OJTHOPIJTHE MarHiTHe moJie. Po3paxyBaTu, B CKUIbKU pa3iB pajlyc KPUBU3HU
TpaekTopii MpPOTOHA Oyjae OUIBIINM, YUM pajlyC KPUBU3HH TPAEKTOPIl anbda-
YaCTUHKU?
4.7. ENeKTpoH BJITa€ B OJJHOPIIHE MarHiTHE TOJIe MEPICHANKYIIAPHO JIIHISAM THAYKIIII.
Busnauntu cwity, 1o i€ Ha €JIEKTPOH 3 OOKy mouis, sIKio iHAyKiis mois 0,5 T, a
pazalyc KpUBU3HU TpaekTopii 1 cm.
4.8. EnexTpoH pyXaeTbCsl B MarHITHOMY TOJIi 3 iHIYyKIi€0 5 MTi mo Koy paaiycom 1
cM. Bu3HaunTH KiIHETHYHY eHeprito enekTpoHa (B [k ta eB ).
4.9. 3apsmkeHa yacTUHKA MPOWIIIIA MPUCKOPIOIOYY PI3HUINIO MOTEHINATIB 1 BIETLIA B
CXpEILEHE TIijl IPAMUM KyTOM enektpuune ( 3 Hanpyxkenictio 10* B/M ) i MarniThe (3
iHaykuiero 0,5 Tn ) mond. BuzHAuuTH PI3HUIO MOTEHUIATIB, SKIIO, PYyXalOUHCh
NEPHEHAUKYJIIPHO MOJISM, YACTUHKA HE BIIXWIAETHCS Bl MPSMOTIHINHOT TPA€KTOPIi.
4.10. Beepenuni cosieHoina, mo MicTuTh 10 BUTKIB Ha OJUH CM, ITOMICTHIIM KOJOBHUM
BUTOK JilamMmeTpoM 5 cM. [InomuHa BuTKa po3TamioBana i Kytom 60° 10 oci coyieHoina.
Po3paxyBaTi MarHiTHWI TMOTIK, [0 MPOHU3YE BUTOK, SKIIO MO OOMOTIIl COJICHOIA
MPOTIKA€e CTpyM, criioro 1 A.
4.11. B ogHOpiAHOMY MarHiTHoMy nouii 3 iHaykuiero 0,5 Ti piBHOMIpHO 0OepTaeThCs 3
gacrororo 10 ¢! pamka, mo micture 500 BHUTKIB, SIKi IIIBHO NPHIATAIOTE OIMH IO
oxuoro. Ilnoma pamku pisaa 200 cM? .BH3HAYNTH MHTTEBE 3HAYECHHS €. P. C. IHAYKIi
1714 xKyTa nosopoty pamku 30° ta 60°.
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4.12. KonuBanbHUii KOHTYp MICTMThL KOTYIIKY iHAYKTUBHOCTI L, KoHaeHcaTop eMHicTIO

C ta pesucrop 3 omopom R. Kommencarop sapsmxenuii kinbkicTio enekrpuku Q.
Busnauntu: 1) mepion KojluBaHb KOHTYPY; 2) JOrapu(pMIYHUM JEKPEMEHT 3aTyXaHHs
KOHTYpPY; 3) PIBHSHHS 3aJIe)KHOCTI 3MIHM HaIllpyrW Ha OOKJIaJKax KOHAEHcCATopa Bij
yacy (MHUTTEBE 3HAUCHHS HANpyru ); 4) pIBHSHHS 3aJIGKHOCTI 3MIHHU CTPyMy dYepes
KOTYIIKY 1HJIYKTHBHOCTI BiJI 4acy (MUTTEBE 3HAUCHHS CHIIA CTPYyMY).

MOJIYJIb 5

5.1. Ha ToHKy TUTIBKY B HaIlpsIMKy HOpMali J0 ii MOBEpXHI Maga€ MOHOXPOMAaTHYHE
cBiTIIO 3 pAoBkMHOIO XBmm 0,5 MkM. BigOure Bij IUIIBKH CBITIO MAaKCHMAalIbHO
MiJICHIIEHE BHACTIIOK iHTepdepenli. BusHaunTu MiHIMaiabHy TOBIIMHY IUTIBKH, SIKIIO
MOKA3HUK 3aJIOMJICHHSI MaTepially IUTIBKU AOPiBHIOE 1, 4.

5.2. Ha audpaxuiiiny penritky, ska mae 430 mTpuxiB Ha 1 MM, HOpPMAaJIbHO MaJla€
Iy4OK CBITJa BiJl HATPIE€BOI JlaMIu 3 JOBkUHOIO XBWil 0,589 mkMm. BuszHauutu KyT
BIJIXWJICHHSI TIPOMEHIB CBITJIa, TIPU SIKOMY CIIOCTEPIra€ThCsl OCTaHHIN IudpakiiitHuit
MakcuMyM. Po3paxyBaTu mopsioK IIbOTO MaKCUMyMYy ?

5.3. Ky maginag npomeHs Ha nosepxHio ckia jgopisioe 60°. IIpu mpomy BinOuTHii
MyYOK CBITJa BUSBUBCA MaKCHMAaJIbHO TOJSPU30BAHUM. BH3HAUWTH KyT 3aJIOMJICHHS
MIPOMEHSI.

5.4. BuzHauuTH, B CKIJIbKH pa3iB OyJe ocinabieHuil MpoMiHb MPUPOIHOTO CBITIA, SIKILIO
MPOIMYCTUTH HOTO uepe3 ABa HIKOJI, TUIOMIMHM TMOJSIpU3allii SKUX CTAaHOBIATH KYyT ¢
=45°. Bpaxary, 110 IPH NPOXOMKEHHI Yepe3 KOXKHHMI HIKOJNb IHTEHCHUBHICTH CBIiT/Ia
BHACJIIIOK BiJIOMBaHHS 1 MOTJIMHAHHSA 3MeHITyeThesa Ha 10 %.

5.5. OuinuTt poOOTY BUXOAY €JIEKTPOHA 3 MeTally, AKII0 (OTOePEKT CIOCTEePIraeThes,
MOYMHAIOYY 3 JOBXHMHU XBUJI cBiTia A = 0,4 MK.

5.6. Buznauutu, yu Oyae matu micue GoToedexT, Ko MeTall, po00Ta BUXOAY AKOro A
=2 ¢B, oCBITIIOETHCS CBITIIOM 3 TOBXKHHOIO XBHI1 A = 500 HM.

5.7. BupaxysaTu eHepriro, Ky unpominroe 1 m? mosepxui CoHus 3a 1 XBUIMHY, SKIIO
OpUUHATH Temmeparypy Horo moBepxHi piBHO0 5800 K. Paxysatu, mo Conie
BUIIPOMIHIOE, SIK a0COJIFOTHO YOPHE TiJIO.

5.8. Busnauutu KoHIEHTpalito (OTOHIB Ha BiAcTaHi 1 M BIJ TOYKOBOTO
MOHOXPOMAaTHYHOT'O JiKepena NoTykHIcTi0 10 BT, 110 BUIPOMIHIOE XBUJIl JOBKHUHOIO
0,76 MKM.

5.9. UepBoHa mexa ¢oToedekTy I 3a1i3a JOPIBHIOE 262 HM. 3HAUTH poOOTY BUXOIY
€JICKTPOHIB 3 3ajli3a (B JKOYJISX Ta €IEKTPOH-BOJIbTAX).

MOJY.JIb 6

6.1. BukopuctoByrounm Teopito bopa Bu3HauuMTH: pagilycu JIBOX MEpPIIUX OpOIT
€JICKTPOHA B aTOMI BOJIHIO; IIBHIKOCTI €JIEKTPOHA HAa IUX OpOiTax; MPUCKOPEHHS Ha
HUX.

6.2. BuzHaunTt MaKCUMalbHy €HEepriio (P OTOHA, SKUW BUIIPOMIHIOETHCSI aTOMOM BOJTHIO
B yJIbTpadionaeToBi cepii.
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6.3. HaiiGinpIma qoBXKMHA XBWIII CIIEKTPaIbHOI JIiHIT BOJHIO cepii JlaliMana mopiBHIOE
121,6 am. Po3paxyiiTe HalO1IbITy JOBXHHY XBHII B cepii baibmepa.

6.4. O0uncIUTH NOBXUHY XBUII Jie bpoiis nss npotoHa 3 KiHeTu4HOo eHeprieio B 100
eB.

6.5. [IpoananizyBaru, siKka €HEpris 3B’si3aHa 3 MAacCOIO €JIEKTPOHA, IKUW 3HAXOAUTHCS Y
CITOKOi?

6.6. BusHauutu eHepriro, Macy Ta IMIyJbe (KUIBKICTh PyXy) hOTOHA PEHTI€HIBCHKOTO
IPOMiHHS 3 10BKUHOI0 XBHi 10710 M.

6.7. BusHaunTH NMOBXKWHU XBWJIb A€ Bpoilyis o.-4acTUHKM Ta MPOTOHA, IO MPOUILIH
OJIHAKOBY PI13HMITIO MoTeHiamB 1 kB.

6.8. OuiHUTH NOBXUHU XBWIb Jie bpoilia enexkTpoHa, 10 pyXaeThCs HA eI Ta
JpYTiii OOPOBCHKIM OpOITI B aTOM1 BOJHIO.

6.9. Busnauntm MakcuManbHy eHeprito (¢oroHa cepii bamemepa B chekTpi
BUIIPOMIHIOBaHHSI aTOMapHOTO BOHIO.

6.10. PospaxyBatu eHeprito (oToHa, SKUW OyB BHUIYIICHHH aTOMOM BOJHIO IpHU
nepexo/i eIeKTPOHa 3 TPEThOi OPOITH HA JPYTY.

6.11. BuzHauuTH, Ky €Heprito Tpeda 3aTpaTUTH, 00 SAPO TEIi0 iHe PO3IUIMTH HA
HYKJIOHU?

6.12. ATomHuii peaktop noTyxkuictio P=25-10° Bt (25 MBT) Mac k. K. 1. piBHE 25%.

Busznauuty, sika Maca ypaHy-235 BUTpaya€eThCsl y peakTopi 3a 100y, SKIIO MPU OJHOMY
aKTi MOAUTY Si7[pa bOTO 130TOIY YpaHy BUAUIAE€TbCA eHepris pisHa 200 MeB?

6.13. Po3paxyiite eneprito 3B’sI3Ky siapa aroma 6opa 1g B.

6.14. B ycraHoBKax i Y — ONPOMIHIOBAHHS Y CUIBCBKOMY TOCIIOJapCTBI

BUKOPUCTOBYIOTh [3 — paJiOaKTUBHHMM 130TOM IIE3110 1%2 Cs. Hamucaru peakiito 3-

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

eHepris y — KBauTiB gopisHioe 0,66 MeB. OGUHUCIUTH PENATUBICTCHKY IBUAKICTD 5 —
YaCTHHOK, SIKIIIO BOHU MaroTh eHeprito 1,18 MeB.

TUMOBI TEMM JIUISI PE®OEPATIB
MOJIYJIb 1

1.1. InepuianbHi Ta HEIHEPLIAIBHI CUCTEMHU BITIKY. [IpuHIMnI 1HEPILi.

1.2. ITpunnun BigHocHOCTI ["amines ta Efinmreiina.

1.3. Immynbce TiJIa B KJIACUYHIM MEXaHIIll Ta MEXaHII[l Teopii BITHOCHOCTI.

1.4. IlenTp Mac cucTemMu Ta Teopema Ipo pyX LIEHTPY Mac.

1.5. [lerTp Mac CUMETPUYHUX OJTHOPIAHUX TiJ1 Ta CUCTEM MaTepiaTbHUX TOYOK
1.6. PeaktuBHumii pyx. PiBHsiHHs Meniepchkoro Ta [{ionkoBchKkoro.

1.7. KoHcepBaTHBHI CHJIM B MEXaHIIII.

1.8. [ToTenttianpH1 CUIOBI TOJIS.

1.9. I'paBiTariiina crana Ta ii eKCiepuMEHTAIbHE BU3HAYEHHS.

1.10. Teopema mpo 3MiHy KIHETUYHOI €HEprii CUCTEMHU.
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1.11. T'padiune 300pakeHHs] BEIMYMHA POOOTH 3MIHHOI CHIIH.

1.12. BusHaueHHS MOMEHTY IMITYJIbCYy CHUCTEMM TLI Ta YMOBU BHUKOHAHHS 3aKOHY
30€pe)KEHHS MOMEHTY IMITYJIbCY

1.13. 3micT noHATTS “eHepris’ B MexaHili. [1oscHITH, sIK 3B’s3aH1 MOHATTS “podoTa” 1
“enepris’.

1.14. Monyns FOnra. Ilnactuyni Ta npyxHi gegopMmaliii peaabHUX TiI.

1.15. YMmoBa Hepo3puBHOCTI Teuii piiuHu. PiBHsHHS bepHyi.

MOJIYJIb 2

2.1. TemneparypHi mkanmu Lenscis, Kenbsina, ®@apenreiita, Peomiopa.

2.2. Yucno cTyneHiB cBOOO U Tija (CUCTEMU).

2.3. 3akonu ®ika, Oyp’e Tta Hplorona mnsa sBuml nepeHeceHHs. ['pagieHT ¢i3udHOT
BEITMIMHH.

2.4. Koedimientn audysii, TEIIONPOBIAHOCTI Ta BHYTPIITHBOTO TEPTs (B A3KOCTI) 1 iX
3B'SI30K.

2.5. BiuHH1 IBUTYH MEPIIOTO Ta IPYTroro pomay.

2.6. EnTpomnis Ta TepMogrHaMiYHa IMOBIPHICTh. [IpUHIINIT 3pOCTaHHS EHTPOITI].

2.7. EHTpomnis Ta npuBeIeHa TEIJIoTa.

2.8. PiBusanns Ban — nep — Baanbca 1151 peanbHux rasis.

MOJAYJIb 3
3.1. EnemenTapHuii €n1EeKTPUUHUHN 3apsi1 Ta METOIU OTO BU3HEAYEHHSI.

3.2. EnextpoemHicTh 3emii.

3.3. Po3paxyHOK MO IUATIONIS.

3.4. CeTHETOCNEKTPHKH.

3.5. [T’e30enexkTpuunuii eexT.

3.6. OTpumaHHs yIbTPa3BYKY.

3.7. 3axonu (nipaBuia) Kipxroda ams po3paxyHKy CKIQIHUX €IEKTPOMEPEK.
MOAYJIb 4

4.1. IocTiitHi marHiTH Ta ix none. Jocnian Epcrena.
4.2. B3aemoist nmapanenbHux cTpyMiB. OIUHUILIS CUIT CTpyMy — 1A.

4.3. BiiHOCHA MarHiTHa MPOHUKIIMBICTh cepefoBuIa. [lia-Ta mapamMarHeTUKH.
4.4. ITpuHIMO poOOTH €NEKTPOMAIIIMHHOTO TeHepaTopa.

4.5. PiBusaausa MakcBeJuia.

4.6. Bexrop IloitHTiHTAa.
4.7. XBuiwoBe piBHsAHHA. Oneparop Jlamnaca.
4.8. Buxpose enektpuune nosie. Ctpymu ®Oyko. [HaykiiitHi neyi.

4.9. lMpuniun aii uukinorpona ta MI'JI- reneparopa.
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4.10. MeTo BEKTOPHUX JliarpaM 300paK€HHsI TapMOHIYHUX KOJIUBaHb. BUTTS.

4.11. Anepioanuni nporecu. Yac pemakcariii, KoedillieHT 3araca”Hs, JorapupMIdHUMA
JIEKPEMEHT Ta JTIOOPOTHICTh €JICKTPUYHOTO KOJMBAIBHOTO KOHTYPY.

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

4.13. Pe3oHaHC CTpyMy Ta HANPYTH B CICKTPUIHUX KOJIMBAILHUX KOHTYpaXx.

4.14. OtpumMaHHs pagioXBWIb PI3HOTO Jllalla30Hy, 1H(QPaYepBOHUX XBHIIb, BUIUMOTO
CBITJIa, yIbTPadi0JETOBUX XBUJIb, PCHTTCHIBCHKUX Ta Y — IPOMEHIB.

MOAVYJIb 5
5.1. SIBurie MOBHOTO BHYTPIIIHBOTO BiIOMBaHHA. BoloKOHHA ONTHKA.

5.2. [Ipupoaa BUMPOMIHIOBAHHS CBITJIa aTOMaMH. XBUJIbOBUI IIyT.
5.3. CMmyTH piBHOI TOBIIMHU Ta PIBHOTO HAXUITY.
5.4. Tudpaxuis Opaynrodepa.

5.5. CnekTpanpHi npuiaau (Ipu3MoBI Ta AUPPaKIIHI).

5.6. PeHTreHOCTpYKTYypHHUI Ta pEHTI€HOCTIEKTPATbHII aHaIi3.
5.7. MeToau oTpUMaHHS MOJSIPU30BAHOTO CBITHA?

5.8. Ilpusma Hikons

5.9. luxpoizmy. [Tonspoinu.

5.10. EdexTu 3ecOeka ta Keppa.

5.11. lykpomeTpisi.

5.12. 3akon byrepa — JlamOepta — bepa. [Ipuposa nornuHaHHs CBIiTIA.
5.13. B yoMy cyTh Tak 3BaHO1 yabTpadioneToBoi kaTacTpodu?

5.14. Edpext KomnTona.
MOAYJIb 6

6.1. [leperBopenns ["anines Ta Jlopenna. JlopeHrieBe ckopoueHHs JTIHIMHUX PO3MIpiB Ta
MIPOMIXKKIB 4acy.

6.2. [loctynaru cnerianbHO1 Teopii BigHOCHOCTI EfftHIITElHA.
6.3. Kimacuunwmii Ta pelaTHBICTCHKHUN 3aKOHW CKIIQJEHHS IITBUIKOCTEH.

6.4. 3anexxHICTh MacH BiJ] MBUAKOCTI pyXy. PensituBicTchbkuii iMiryibc. OCHOBHHIMA
3aKOH PENATUBICTCHKOI TUHAMIKH.

6.5. B3aemo3B’s130k Macu Ta eneprii. Enepris cnokoro. EHepris 3B’ s13Ky.
6.6. ExBiBaJIeHTHICTH I'paBITAIlIAHOT Ta 1HEPIIAILHOT Mac.

6.7. I'imoTe3a ne- bpoiins

6.8. CmiBBigHomeHHs: I eizenbOepra.

6.9. ®i3uyHMil 3MICT XBUIBLOBOI (PYHKIII].

6.10. PiBusiuusa lIpeninrepa.

6.11. OpOiTanbHe, MarHiTHE Ta CIIHOBE KBAHTOBE YHUCIIO.
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6.12. Ilpunuun poboTH nasepa.

6.13. [lienmekTpuKy 1 HaNIBOPOBIAHUKHU. BalleHTHa 30Ha, 30Ha MPOBIIHOCTI, ITUPHHA
3a00pOHEHOT 30HH.

6.14. BiacHi Ta JOMIIIKOBI HamiBOpoBiAHUKU. [IpoBiaHICTs N-THITY Ta p-THUITY.

6.15. Edext Xomna.

6.16. IIpupoaHa panioaKTUBHICTh. 3aKOH PaJl0aKTUBHOTO po3Maay. AKTHUBHICTH, CTalla
po3maiy, IepioJ1 HaIMiBPO3MaTy.

6.17. OcHoOBHI XapakTepucTuku aib(pa Ta Oera posmajiB. B3aemomis 3 peuoBUHOIO.
3axuCT B Al BUIIPOMIHIOBAHHS.

6.18. ['ama-BunmpomiHIOBaHHS Ta HEWTPOHHE BHUIIPOMIHIOBAHHS, iX TIpUpoJa Ta
XapaKTepUCTHKHU. B3aeMois 3 pedoBHHOO. 3aXUCT Bif JIii BUIPOMiHIOBAHb.

6.19. Jo3umeTtpis padloaKTUBHUX BHUIPOMiHIOBaHb. OJMHUII aKTUBHOCTI 1 03U
BUIIPOMIHIOBaHHS.

6.20. Metoau peectparlii BUIPOMiHIOBAHb.
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11. ®opMu KOHTPOJIIO

1 cemecTp
HapuanpHi BuxoHanHs Monynbaui
g . ) - Bceworo
- E 3AHATTA | iH(MBiTyaNbHUX (3mMicTOBO- Sanin
5 g Moaynb | Tema (migroroeka 3aBJIaHb MO/TYJIbHUI)
: ra (cyma
g (OP, pedepar, KOHTPOJIb 4+5+6)
g BUKOHAHHS) | PTP, PP Ta in.)
1 2 3 4 5 6 7
1 1.1. 4 2 2 9
1.2. 4 1 1 6
2 1.3. 4 1 2 7
Q 1.4. 4 1 1 5
g Bcboro 3a moayJnbl 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 MoayJib 2 12 4 4 20
=l 3 3.1. 6 3 3 6
3.2. 6 2 3 4
Bcboro 3a moayab 3 12 5 6 23
Bcworo 3a morounmi 40 14 16 70
KOHTPOJIb
[TimcymMKOBHIT KOHTPOJIH (3aJTiK) 30
Pazom 100
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II cemecTp
HapuanbHi BuxonaHus Monynbaui
g . ) . Bceworo
- F 3AHATTA | iHMBiTyaNbHUX (3MICTOBO- Sanin
é 8 Monyinb Tema (migroroBska 3aBIaHb MO/TYJIbHUI)
2 Ta OP, pedepar (cyma
5 (OP, pedepar, KOHTPOJIb 4+5+6)
§ BUKOHAHHS) | PI'P, PP Ta iH.)
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 moayJas S 14 4 6 24
6 6.1. 4 2 2 4
6.2. 4 1 1 5
6.3. 4 1 1 7
Bcboro 3a moayJb 6 12 4 4 20
Bceboro 3a norounmit 40 14 16 70
KOHTPOJIb
[TincymMKoBHiA KOHTPOJIH (icIHUT) 30
Pazom 100




33

12. Po3noaiu 6aJiB, siki OTPUMYIOTH CTYJA€HTH

1 cemecTp
TloTouHMit KOHTPOTL, Peiitunr 3 PeHTHHF3ﬂ Pelitunr [MizcymxoBa
.. | momgaTkoBoi . . 3aranbpHa
. . . . . .. | HaBUAJIBLHOI mrpadHuil | aTtecraris .
3micToBuii 3MmicToBuii 3microBuii pobotu KUIBKICTB
MoayJsb 1 MOAYJIb 2 MOIYJIb 3 po6otn R np R urre (exsamen OaiiB
R up A Y 3aJK)
0-100 0-100 0-100 0-70 0-20 0-5 0-30 0-100
2 cemecTp
IToTOYHMI1 KOHTPOJIb . Pelitunr 3 . .
Peittunr 3 . | Peittunr | IlincymkoBa
.. | momaTtkoBoi . . 3aranbpHa
. . . . . .. | HaBUAJIBHOI mrpadHui | aTecrarfis S
3micToBuii 3MmicToBuii 3micToBuii pobotu KUIBKICTb
MoOayJib 4 MOIYJIb 5 MOIYJIb 6 poGoru 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., peHTHHT cTymeHTa 3
HaBYaJIbHOI poOOTH R HP CTOCOBHO BUBYEHHS IIEBHOI AUCLUILIIHM BU3HAYAETHCS 32 (POPMYIIO0

0,7* (RWsy « KWzy +

(=37 ) i ——

oo+ RMgpp « KMayy)

Knuc

+ Rap - Rure,

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

N — KUIBKICTh 3MICTOBUX MOJIYJIIB;

KM3m, ... KMy — kinekicts kpeautie ECTS, nependadeHnx poGOYMM HABYAIBLHHM ILIAHOM
JUTSL BIZIIOBITHOTO 3MICTOBOT'O MOJTYJIS;

Kmuc = KM3m + ... + K3y — kinskicts kpemutie ECTS, nependayenux po6ounM HaBYaIbHUM
IUTAHOM JIJISL AUCLUILIIHU Y IOTOYHOMY CEMECTPI;

R np — peiiTuHr 3 101aTKOBOI pOOOTH;

R wrp — peiiTuHr mrpapHuii.

Hagenerny (hopMyny MoxkHa cpocTuTH, skino npuiinatd K3y = ...= KMW3m. Toxi Bona 6yne

MaTH BUTIIA[

RHP = --=--memmmemme e

n

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

+ Rap - Rure.

Peiitmunz 3 0ooamkoeoi pooomu R np nonaersbest 10 R up 1 HEe Moxke nepeunryBatu 20 Gaiis.
BiH BU3HAuUa€eThCS JIEKTOPOM 1 HA/IAEThCS CTYACHTaM PILICHHSIM KadeapH 3a BUKOHAHHS poOiIT, sIKi He
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nependadeHi HaBYAILHUM TUTAHOM, aJie CIPUSIOTH I1BUIIICHHIO PiBHSI 3HAHb CTYACHTIB 3 TUCIUILTIHU.
Peitmunz wmpagpnuii R mrp He nepesuirye 5 6aiiB i BinHiMaeThes BiJ R np. BiH Bu3HavyaeTbes
JIEKTOPOM 1 BBOAMTHCS PIILICHHSIM KadeIpH JUIsl CTyICHTIB, SIKi MaTepial 3MiCTOBOI'O MOJIYJISl 3aCBOIIN
HEBYACHO, HE JOTPUMYBaIUCS rpadika poOOTH, MPOMYCKAIH 3aHATTS TOIIIO.
2. 3rigHo 13 3a3Ha4cHUM [lONIOKEHHSAM nid2omoeKa i 3axucm Kypcoeozo npoekmy (pooomu)
omiHoeTbes 3a 100 0anpHOIO MIKAJIOK 1 Aalll MEPEeBOIUTHCS B OIIHKHM 33 HAIIIOHAJIBHOIO IIKAJIOK Ta

mkanoro ECTS.

IHIxana oninroBanusa: HanioHaabHa Ta ECTS

CymMa 6auiB 3a BCi Ouirika Orinka 3a HalllOHATBHOIO IIKAJIOI0
BHIIA HaBHaJIbHOL ECTS | /s eK3aMeHy, KypcOBOTO VIS 3aTKY
ABTEHOCTI npoekTy (poOOTH), IPAKTHKH
90 - 100 A BIIMIHHO
82-89 B o6pe
74-81 C 106p 3apaxoBaHO
64-73 D 3aJI0BUIILHO
60-63 E
HE3aJIOBLIBHO 3 HE 3apaxoBaHoO 3
35-59 FX MO>KJIMBICTIO TIOBTOPHOTO MOKJTHBICTIO
CKJIaJIaHHSI MIOBTOPHOTO CKJIAJIaHHS
. HE 3apaxoBaHo 3
HE3aJIOBLIIBHO 3 ,
) 000B’I3KOBUM
0-34 F 000B’I3KOBUM TTOBTOPHUM
: TIOBTOPHUM BUBYCHHSM
BUBYCHHSM JUCIUATUTIHH :
JUCITUTUTIHA

13. MeToauune 3a0e3ne4eHHA

Bce meToanuHe 3a0e3nevyeHHs — JICEKUIHUI MaTepiaj, onmuc JadopaTopHUX
podiT Ta 3aBHAHHA AJsl CAMOCTIIIHOI pPo0OTH € Ha eJeKTPOHHMX Hocisax. Bes
iHpopmaniss Hagaerbes cryaeHTam BukIagadeMm. s indopmamis moxe OyTm
po3MillleHa Ha calTi kadeapu.

Martepian iHbOpMaIiitHOTO XapakTepy, KU B JTOCTaTHIA Mipl BUCBITICHUN B
HaBYaJbHINA JiTepaTypi, CTYJAEHTH ONAHOBYIOTh caMOCTiiHO. PexkomeHaoBaHa
JiTepatypa € B 10cTaTHiil KijibkocTi B 0i0sioreni HYBIll Ykpainu.
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14. PexomenoBaHa Jiteparypa

ba3oBa
1. boiiko B.B.,bynax T'.I..['ymentok $.0.(3a penakuiero B.B.boiika). ®Di3uka.
Yactuna |. Mexanika. MonekynsapHa ¢izuka Ta TepMoauHaMika. Enektpuka

//HaBuanbHuii mocionuk (3 rpupom MOH Vkpainu 3a Ne 1/11-7330 Big 04.08.10 p.),
BUJIAaHHS TPETE, repepodiieHe 1 nornoBHeHe.-Kuis, BI «A30ykay», 2012.- 371 c.

2.boitko B.B., Cykau I'.0O., Kinanos B.B. ®izuka. Ilinpyynuk a1 CTyICHTIB
He(pI3MYHUX CHEIlaJbHOCTeH BUIIUX HaBYAIBHUX 3akiajiB (rpud MiHicTepcTBa OCBITH
1 HayKd, MOJIOA1 Ta ciopTy Ykpainu, muct Ne 1/11 - 11440 Bixg 06 02. 2011 p.) Bumux
HaBYabHUX 3aknajiB // Jloneupk: Bua-so ta apyx TOB «tOro-Boctok, JITny, 2012, —
488c.

3.boiiko B.B. ®i3uka. HaBuajibHMi NMOCIOHUK 175 CTYJCHTIB TEXHIYHHUX Ta
TEXHOJIOTIYHUX CIIELiaJbHOCTEN BUIIMX HaBYAJIBHUX 3aKiajiB Ykpainu. /HaBuanbHuii
nocioHuk (3 rpuhom MOH VYkpainu 3a Ne 1.4 /18 —I' - 1434 Bix 27.08.07 p.) , BUugaHHs
npyre, nepepooieHe i njonoBHeHe. - Kuis.: Bugasauirso ,,[Ipodi”, 2012. -576 c.

4. boiiko B.B.,bynax I'.l..['ymentok f.0.(3a penmaxmiero B.B.boiika). ®izuka
Yactuna |l. Enexkrpomarnetusm. EnexkrpomarniTHi KoiuBaHHsA Ta XBwi. OnTHKa.
EnemenTtn xBaHTOBOi (pi3uku, (i3MKK TBEpAOro Tijia, aToma Ta siapa //HaBuaabHuii
nocionuk (3 rpudpom MOH VYkpainu 3a Ne 1/11-7330 Big 04.08.10 p.), BUIaHHS TPETE,
nepepobiiene 1 nonoHeHe.-Kuis, BIl «A30yka», 2012.- 319 c. (19,94 np. apk.)

5.Yomman ILII. ®13uka / I1.I1. Yomman — K. : Buma mk., 2005. — 567 c.

6.Tpodumona T.M. Kypc ¢uzuku / T.M. Tpopumosa — M. : Beicias mk., 2003.-
542 c.

7.®i3uka / bnank O.41., I'peuxo JI.T'. — X. : ®akt, 2002. — 344 c.

JlonomizkHa
1. boiiko B.B. ®i3uka / B.B. boiiko — K.: Apicreii, 2007. — 576 c.
2. Kypc ¢izuku. Ku. 1. ®izuyni ocHoBU MexaHiku. MomnekymsipHa ¢izuka i

tepmoauHamika / bymok I'.®., Benrep €.®. — K.: Buma mik., 2002.- 375 c.
3. Kypc di3uku. Ku. 2. Enexrpuka 1 maraetusm / bymok I'.®., Benrep €.®. —
K.: Buma mik., 2003.- 278 c.

4, Kypc ¢izuku. Ku. 3. OnTtuka. ®dizuka atoma Tta aroMHOTO snpa / bymiok
I.®., Benrep €.®. — K.: Buma mik., 2003.- 311 c.
S. 3aranpHuil Kypc ¢Qizuku. T.1. Mexanika. MonekymnsipHa ¢izuka i

tepmonuHamika / Kyuepyk I.LM., T'op6auyk [.T., Jlynuk ILIL. — K. : Texnika, 2006.-
532c.

6. 3aranpHuii Kypc ¢izuku. T.2. Enektpuka 1 maruetusm / Kyuepyk [.LM.,
I'op6auyk I.T., JIyuuk ILIT. — K. : Texnika, 2006.- 452 c.
7. 3aranpHuit kypc ¢i3uku. 1.3. Ontuka. KBantosa dizuka / Kyuepyk .M.,

I'op6auyk I.T., JIyuuk ILIT. — K. : Texnika, 2006.- 518 c.
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8. ®dizuka A IHXKEHEpHUX  creuiambHocTed.  KpemuTHo-mMomysibHa
cuctema.u.1 / Kymim B.B., ConositoB A.M., Ky3uenosa O.41., Kynimenko B.M. — K. :
Ha. aBii. ya-T., 2004. — 456 c.

9. ®dizuka A 1HKEHEepHUX  cherianbHocTed.  KpeauTHo-MomyJsibHA
cucrema.u.2 /

Kynim B.B., ConositoB A.M., Ky3nenosa O.4., Kynimenko B.M. — K. : Han. aBiu. yH-
T., 2005. — 380 c.

10. 3aranpHuii kypc ¢izuku: 36ipuuk 3ana4d / LI1.I'apkyma, 1.T.I'opOauyx,
B.I1.Kopinuwii Ta iH.; 3a 3ar. pen. LIL.Iapkymi. — K.: Texnika, 2004. — 504 c.

11. Meroanuni BKka3iBkH 70 JabopatopHux poOit 3 ¢pizuku. U.II. (Enexrpuxka.
Marnetusm) / B. /1. Ickpa, B.B.boiiko, O.1. Kocenko, X.I1. OnpxoBcbka. - K.: Bug.
HarmionansHOTO arpapHoro yHiBepcutety., 1996. — 32 c.

12.  MeroanuHi BKka3iBkH 70 JabopatopHux poOit 3 ¢izuku. Onruka. Y.1
(I'eometpuuHna ta xBuiboBa ontuka) / Kocenko O.1., OnbxoBcrka XK.I1.,
[aposcrkuii b.B. - K.: Bun. HamionansHoro arpapsoro yHiBepcutety, 2002. — 51 c.

13. MeroauuHi BKa3iBKU J0 JJabopaTopHUX poOiT 3 ¢izuku. Onrtuka. Y.11
(KBanrtoBa ontuka) / Ickpa B./1., boiixo B.B. - K.: Bun. HamionansHoro arpapaoro
yHiBepcutety, 1999. — 50 c.

15. Indopmaniiini pecypcu

BuBuenns mucrumiau ,,Pizuka” mepeadadae BUKOPUCTAHHS 1H(OpMaIlHO -
KOMIT'FOTEPHUX TEXHOJOTH (TiobanbHa cucteMa [HTepHET, eNEeKTPOHHI MiAPYYHUKH,
Bi3yanmizanisl (i3MYHUX SBUI Ta MPOLECIB, OI[IHIOBaHHS 3HaHb, 0OpOOKa pe3yibTaTiB
¢iznunoro excnepumenty B Mathcad, Excel) Ta pesynbraTiB cydacHUX HOCIIIKEHb B
rajiy3sx (pi3uku.

Bce meToanuHe 3a0e3neyeHHs — JIEKUIMHUM MaTepiajl, onuc JadopaTopHUX
poOiT Ta 3aBAAHHA AJIsl CAMOCTIHOI pPO0OTH € Ha eJEeKTPOHHHMX Hocisix. Bes
iHpopmaniss Hagaerbess cryaeHTam BukjIagadeMm. s indopmamia moxe OyTm
po3MillleHa Ha calTi kKadeapu.

Martepian iHbOpMaIiitHOTO XapakTepy, SKHM B JOCTaTHINA Mipi BHCBITICHHUN B
HaBYAJBHINA JTepaTypi, CTYJACHTH ONAHOBYIOTh CaMOCTiiHO. PexkomeHnmoBana
JiTeparypa € B JocTaTHiil kKiabkocTi B 0i0ioreni HYBIll Ykpainu.
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Ilpuknao onsa 3aniky

IToTo4yHe TeCcTyBaHHsI Ta caMOCTiHa poboTa Cyma
3mictoBHil MoyJib Nel 3micToBHI MOJTyJIb Ne 2
T1 | T2 | T3 | T4 | TS T6 T7 T8 T9 100

T1, T2 ... T9 — TemMu 3MiCTOBHUX MOJYJIB.

[Ipuknan 1is ek3aMeHy

[TincymkoBumii
[ToTo4yHe TecTyBaHHS Ta caMOCTiiiHa poboTa TECT Cyma
(ex3amen)
3micToBUil | 3MICTOBHI MOIYJIb 3MICTOBHUI MOJTYJIb
MOJTyJIb | 2 3

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

T1, T2 ... T12 — TeMu 3MICTOBUX MOJYJIIB.




