


Onuc HaBYAJIBHOI AUCHUILIIHN «DPI3MYHI 0OCHOBH KOMII'IOTEPHOI €JIEKTPOHIKI)

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

l'any3b 3HaHb

12 «IadopMaliifHi TEXHOJIOTII»

CHeriaabHICTh 125 « Kiﬁepﬁe:«melca 9
OcBiTHBO-KBai(hiKAIIHHUN PIBEHb Bbakanasp

XapakTepucTHKA HABYAJIbHOI

JTUCIHHUILIIHUA

Bun
3arajibHa KiJIbKICTh TOAUH 180
Kinbkicts kpemutiB ECTS 6
KinpkicTh 3MiCTOBHX MOJTYJIiB 4

Kypcosuii mpoekt (po6ota)
(SIKI1I0 € B p0OOYOMY HaBYAILHOMY IUIaHi)

HC INIaHYE€TBCA

dopMa KOHTPOJIIO

CK3aMCH

IToxa3HuKH HABYAJIbHOL )]PICII]/I]'[.]'IiHI/I

JJISL IEHHOI Ta 3204HOI popm
HABYAHHSA

AeHHa ¢gopMa HABYAHHS

Pix miaroroBku

1

Cemectp

1

Jlekmiiini 3aHATTSA

60 rox
Bcnoro-60 roga.

[TpakTHyHi, ceMiHapChKIi 3aHATTS

JIaGopatopHi 3aHATTS 60 rox
Bceboro-60 roa.
Camocrilina po6oTa 60 rox

Bcnoro-60 roa.

[HauBiTyabHI 3aBIaHHS

KinpKicTh THXKHEBUX TOAUH

Ui IeHHO1 (hOopMH HAaBYaHHS:
ayTMTOPHUX

CaMOCTIiHO1 pOOOTH CTyIEeHTa —

Hpumirka.

CriBBIAHOIIEHHS KUIBKOCTI TOAMH ayAUTOPHUX 3aHATH 10 camocTiiHoi: 120:60




2. MeTa Ta 3aBJaHHA HABYAJILHOI TUCHMILTIHI
9

HNucturmiina ,, @i3MYHi OCHOBH KOMII'HOTEPHOI €JIEKTPOHIKM ~ pa3oM 3 KypcoM
BUIIOI MaTEMaTUKHU, 1HPOPMATUKHU SBJsi€E COOOI0 OCHOBY TEOPETHUYHOI MiJITOTOBKU

6axanaspip Hanpsmy 125 « Ki0ep0Oe3nmeka ” to6to Ty dynnamenrtansny 6asy, 63
SKO1 HEMOXJIMBE TOBHOI[IHHE BUBUEHHS JUCIHUIUIIH LUKy TIpodeciiHol Ta MpaKTHIHOT
miarotoBku  Takux  ¢axiBiiB. [lorpeba BuB4YeHHS (BI3UKM CTyJEHTAMH  IIi€i
CHEIIaIbHOCTI OOyMOBJiIeHAa BCe OLIBIIMM 3aCTOCYBaHHSIM (I3MUHUX METOIIB Ta
MPWIAMIB Y PI3HUX Tajdy3sX HAPOJHOTO TOCIOAApCTBal, caMe TOMY TakuM (HaxiBIIsIM
HEOOXITHO MaTH HAJIEKHY (P13UKO-TEXHIYHY IMIITOTOBKY.

TakuM 4YHHOM, OCHOB6HOIO Memol0 JTUCIHILIIHA ®@i3uyHi OCHOBM
KOMIT'IOTEPHOI €JeKTPOHIKH ~ € TOCHiJIOBHE BHUBYEHHS CTYJCHTAMU OCHOBHHX
3aKOHIB 1 MOJIOKEHB (HI3UKU IS TII3HAHHS 3araJIbHUX 3aKOHOMipHOCTeﬁ SIBULL TPUPOJIH;
BUKOPHUCTAHHSl J1aHUX 3aKOHIB B OIEPaTMBHOMY pO3B’si3aHHI MpoOJeM; OCBITJIECHHS
MOXJIMBUX TPUKIATHUX 3aCTOCYBaHb (DI3MYHUX METOJIB 1 MPWIAMIB y MPaKTHUUHIM
TISUTBHOCTI.

€«

3aBJaHHA HABYAJLHOI AHUCHMILIIHH

€JIeKTPOHiKM ” HACTYIIHI:

CTBOpeHHsI y CTYAEHTIB JIOCTaTHHO IIMPOKOI MMIJATOTOBKM B Tally3l (i3HKH,
BOJIOMIHHA (PyHAAMEHTATbHUMH TMOHATTSIMH Ta TEOPISIMH KJIACHYHOI Ta CydacHOi
¢13ukn, 1o 3abesneuye iM e(OEKTUBHE OMAHYBAaHHS CHEIlaIbHUX MPEAMETIB I
MOJAJIBITY MOJKJIMBICTh BUKOpPUCTaHHS (i3nyHuX npuHOMMmiB. Crogu BITHOCSATHCA
TaKO)XK HaBUaHHS CTYJICHTIB METOJIaM Ta HaBUYKaM PO3B’sS3aHHS KOHKPETHHUX 3a/ad Ta
O3HAMOMJICHHsI iX 13 Cy4aCHOIO HAYKOBOIO amapaTyporo, B TOMY YHCIi €JIEKTPOHHO-
00YHCITIOBAJIBHOIO.

@dopMyBaHHA y CTYJEHTIB HAayKOBOTO CBITOTJIAIY Ta CY4YacHOTO (PI3MYHOTO
mucieHHs. Lle 3aBmaHHs CIiJl TaKOXX PO3MISIAATU SIK ICTOTHY YacTHHY T'yMaHITapHOI
MiTOTOBKHM MaiiOyTHROTO CrielianicTa, 00 OUIBIICTh MUTaHb 1CTOPIi HAYKH, Ginocodii 1
HaBITh €CTETUKH MOXXHA MPOJIEMOHCTPYBATH TIiJl YaC BUKIAMAHHS Kypcy (i3UKH, TIPU
YoMy Ha MIPHUKJIAAaX, 110 HAaHOUIBIIT OM3bKI 10 CXMJIBHOCTEHN CTY/ICHTIB.

[Ipu BuBuUeHHI (i3UKH HEOOXITHO BUXOAUTH 3 €IHOCTI (DI3MKK SK HAyKd Ta
rIMOOKOTO 3B’A3KY PI3HUX 11 PO3AUIIB, TOJIOBHY YBary MPUAUISIIOYM BUBYEHHIO
OCHOBHMX  MOpuHLIMMIB  (izuku. Takuil miAXil  3aKjIaga€  MIIHY  OCHOBY
(GyHIaMEHTAIbHUX 3HaHb, YUM CIIPHSIE€ 3aCBOEHHIO B TMOAAIBIIOMY PI3HOMaHITHUX
creraai3ariii.

VY BcCiX BUIaJKaX, KOJU 1€ MOXKJIMBO, 3aKOHU (D13UKH TpeOa BUBOAUTH 3 OCHOBHHUX
OPUHIMIIB 1 BCIOAM MIJKPECIIOBATH PI3HUII0 MK OCHOBHUMHU MPUHIMIAMHU 1
BHCHOBKamu 3 HUX. HeoOXiHO mparHyTH MOKa3aTu B3a€MO3B 30K PI3HUX raiaysei

Y pe3yabTari BHBYEHHS HABYAJbHOI JAUCHUILIIHM «DPIi3MYHI OCHOBH
KOMII'FOTEPHOI eJIEKTPOHIKM» CTYyeHT IOBHHEH

3Hamu:

- OCHOBHI (D13U4HI BETUYMHHU, OJUHUII X BUMIPIOBaHb, OCHOBH TEOPIi MOXMOOK
Ta MpaBuia 0OpoOIEeHHS pe3yIbTaTiB BUMIPIOBAHb;

®Di3u4HI OCHOBH KOMII'FOTEPHOIL



4

- (hyHIaMEHTaJIbHI MOHATTS W TEOopii KJIAaCHUYHOI Ta Cy4acHOi (i3UKHU 3 TUM, 1100
e(EeKTHBHO OMaHyBaTHU CIElllajibHI HaBYaJbHI JUCHMIUIIHM Ta BUKOPUCTATH 3HAHHS
(b13UYHUX 3aKOHOMIPHOCTEH Y MaitOyTHi# poOOTI;

- METOAM PO3B'I3yBaHHS MPAKTUYHUX (PI3UYHUX 33]1a4 Ta MPOOIIeM;

- TPUHIUIMA A1 TpUiIagiB, B TOMY YHCIl €JIEKTPOHHO-OOUYHCTIOBAILHOT
anaparypu;
emimu:
- IPOBOJIUTH MaTEMAaTUYHY 1 CTATUCTUYHY 00pOOKY pe3yJIbTaTiB BUMIPIOBaHb;

- KOPUCTYIOUHCh  (DI3UYHUMHU  TIOJIOKEHHSMH, 3aKOHAMU 1  TEOpisiMH,
3aCTOCOBYBaTM HaOyTl TEOPETHUYHI Ta MPAKTUYHI 3HAHHS BHACHIJOK BHBYCHHS
CrieliaJIbHUX TUCIUIUTIH B MallOyTHIiH poOOTi 13 CriemiadbHOCTI;

- MOSICHIOBATH (DI13MYHI MPOIECH Ta SBUIIA, AKI BIIOYBAIOThCS IiJl 4ac poOOTH
PI3HOTrO POy MEXAHI3MIB, 1110 BUKOPUCTOBYIOTHCS B IPAKTUYHIN JISIIBHOCTI;

- 3aCTOCOBYBATH Cy4acHi (P13MYHI METO/HM 1 MPUJIAJAHN HA MPAKTHUILIL.

Ha0yTTsi KOMIIETEHTHOCTEM:
OCBITHBO-TTPOPECIITHA I[TPOIT'PAMA «KibepOe3neka» MEepIIOTo
(6akanmaBpChKOT0) pIBHS BHUIIOI OCBITH 3a criemiaibHIcTIO 125 «Kibepbesneka ta 3axucT
iH(dopmarii» ramysi 3HaHb 12 «IHopMarliiiHi TeXHOJIOT1i»3aTBepHKEHO MPOTOKOI No
Bix " 22 " muctomama 2023 p. 3aciganus BueHoi pagu HYBIll Ykpainu
https://drive.google.com/drive/folders/1_jWWGC5Jpged0g-TpOj8V6fiNnJ3FAS
3riJIHO LILOTO CTAHJIAPTY CTYACHT MOBUHEH HAOYTH TaKli KOMIIETEHTHOCTI:
K3 1. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIISIX.

K3 3. 3natnicTh npodeciiiHo CiKyBaTUCS JACP>KaBHOIO Ta IHO3EMHOI0 MOBaMU
AK YCHO, TaK 1 TUCbMOBO.

K3 4. BMiHHS BUSIBISTH, CTABUTH Ta BUPILLYBATH MPOOJIEMU 32 POPeCciiHUM
CIPSIMYBaHHSIM.

K3 5. 3gatHicTh A0 nomryky, oOpoOJeHHs Ta aHali3y iHpopMaliii.

K3 8. 3gaTHICTh 10 aOCTPAaKTHOTO 1 CHCTEMHOT'O MHUCJICHHS, aHATI3y Ta CHHTE3Y.

bl

Jucrnuronina ,, @i3u4Hi 0CHOBH KOMIT'IOTEPHOI €JIEKTPOHIKU ~ /I HarpsMy

niarotoBku 12 ¢ Kiﬁepﬁezmexa ” mepenye BUBUYEHHIO IIJIOTO PSAY CHEiadbHUX
TUcUUIUiH. Ha3Bu IUCHMIUNH BKa3aHl B MPOTOKOJI MOTOKEHHS po00Yoi mporpamu
qucuuruiiHg " Di3uYHi 0CHOBH KOMII'IOTEPHOI €JIeKTPOHIKH .

BuBueHnHss aucnuruiiHu nepeadadae Takl BUAM 3aHATH: JIEKIi, J1abopaTopHi
poOOTH, CaMOCTIHHY pOOOTY Ta CTBOPEHHS MpPE3CHTAIlill 1 BUCTYIIB 3 JIONOBIISIMU Ha
3aMpONOHOBaHI TEMH.

BuBuenns aucruriing ,, ®i3u4Hi OCHOBH KOMII'IOTEPHOI €JIeKTPOHIKHU
nepeadavyae BUKOPUCTAHHS 1HGOPMAIIMHO - KOMITHOTEPHUX TEXHOJIOTiH (riobanbHa
cucteMa [HTEepHET, eNeKTPOHHI MAPYYHHUKH, Bizyami3allis (i3HdHAX SBUIII Ta MPOIIECIB,
OIIIHIOBaHHS 3HaHb, 00pOOKa pe3ysbTaTiB (iznaHoro excrnepumenty B Mathcad, Excel)
Ta PE3yJIbTATIB CYYaCHUX JOCIIKEHb B Taly3saX (i3HUKH.
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https://drive.google.com/drive/folders/1_jWWGC5Jpged0q-TpOj8V6fiNnJ3FA8
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Martepian iHboOpMaIifHOTO XapakTepy, KWW B JOCTaTHIM Mipi BHCBITJIIEHUH B
HaBYaJIbHIH JTITEpaTypl, CTyJACHTH OMaHOBYIOTh CAMOCTIHHO.

3 Meroro 1HTeHCH(iKalii Mpolecy HaBYaHHS 3aCTOCOBYETHCS MOJYJIbHHUM
NPUHIMIT BUBYCHHS TEM JMCHUILUIIHU 3 MPOMIKHOIO aTeCTAIli€l0 CTyAEHTIB. PopMoro
MiJICYMKOBOTO KOHTPOJILHOTO 3aXO/y € 3K Ta €K3aMeH.

3rifHo 3 poOOYMM HaBYAJIBHUM IJIAHOM HA BUBYEHHS NUCIMIUIIHA BiJBEJIEHO
aypguropHux 120 roa., 3 saxux 60roa. — gekuii; 60 roa. — 1adoparopHi 3ausarrs. Ha
caMocTiiiHy po6oty—60 rogun. Ile 6 kpeautiB B 1 cemectpi . Beboro — 6 kpeaurin
(180 rommuum). KoHTpoyib 3HAHB TPOBOAMTHCS Yy BHIIIAIAI KOHTPOJBHUX POOIT IO
MOJYJISIX, aT€CTallil, CKJIaJaHH] ICTIUTY.

CriBBIJTHOIIEHHS KIJIKOCTI TOJUH ayIUTOPHUX 3aHSTh JI0 CAMOCTIMHOI:

120 roa. no 60 ronx.

2. [Iporpama Ta CTPYKTYpa HABYAJIbHOI TMCUHMILTiHHA

CTpykTypa HAaBYAJBHOI AN CIUILTIHHA

KinpkicTs rogun
Ha3Bu 3MicToBHX JIeHHa dopma 3aouHa Gopma
MOJTyJIIB 1 TEM YCbOTO y TOMY 4YHUCII yCBOTO y TOMY YHCII
J | m | nab | iHO | c.p. a| o | nab | iHA | C.p.
1 2 314 5 6 7 8 9[10] 11 | 12 | 13
3microBuii moayas 1. MEXAHIKA
Temal-1 11 4 4 3
Beryn. OcHoBu Teopii
noxunbok. Kinemaruka
MaTepiaabHOI TOUKH.
Temal-2 7 2 2 3
Hunamika
MaTepiajibHOi TOUKH.
Temal-3 9 3 3 3
3aKoHU 30epeKeHHS
Temal-4 9 3 3 3
Cwin B MEXaHiIli.
Temal-5 9 3 3 3
Hunamika
00epTanbHOrO pyxy
TBEPJIOTO Tija
Pa3om 3a 3micToBUM 45 15 15 15
MoayJiem 1
3microBuii moayas 2. MOJIEKYJISIPHA ®I3UKA TA TEPMOJAUHAMIKA.
EnexkTpocraTnka i crpym.
Tema2-1 9 4 2 3
MonekyJsipHO -



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

KIHETUYHA Teopis
17IeaJIbHOTO Ta3y
Tema2-2 10 3 4 3
TepMmoaunamika
Tema2-3 9 4 2 3
Enextpocraruka
Tema2-4 7 2 2 3
PeuoBuHa B
€JIEKTPOCTATUYHOMY
IOJIi.
Tema2-5 10 2 5 3
3aKoHH IOCTIiHHOTO
CTpyMy
Pa3omM 3a 3micToBHM 45 15 15 15
MoyJieM 2

MoayJabs 3 Marnerusm. EjneKTpoMardiTtHi KOJIMBaHHSA i XBHJII
Tema3-1 7 2 2 3
OCHOBHY MarHeTU3MY
Tema3-2 9 4 2 3
Cmia Ammepa, cuja
Jlopennia 3akon bio-
Casapa-Jlannaca.
Tema3-3 9 2 4 3
EnekTpoMargiTaa
ITHIVKIIS
Tema3-4 9 3 3 3
BinpHi Ta 3aracarpoui
KOJIMBaHHS B
€JIEKTPOMATHITHOMY
KOHTYPI
Tema3-5 11 4 4 3
Bumyieni  KoJuBaHHSA
B €IIEKTPOMArHITHOMY
KOHTYDI.
3MIHHUM eIeKTpUYHUI
CTpyM
Pa3om 3a 3micToBMM 45 15 15 15
moayJiem 4

Moayasb 4 OnTtuka. AToMHA i siepHa ¢izuka

Tema4-1 7 2 2 3
I'eomeTpuyHa ONITHKA.
Temad-2 11 4 4 3
XBUJIHOBA ONTHKA
Tema4-3 8 2 3 3
KBanToBa onTuka
Temad-4 ) 9 4 2 3
EJIJEMEHTHU ATOMHOI
DIZNKHU TA

KBAHTOBOI



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
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

MEXAHIKHA
Tema4-5 10 3 4 3
EJIEMEHTU  ®I3UKU
ATOMHOI'O JJPA
Pa3zoM 3a 3mMicTOBUM 45 15 15 15
MOAYyJIEM 6

Ycporo ronua 180 60 60 60

1 cemecTp-60 rogunu JekmiiHux
3microBuii Mmoayas 1. MEXAHIKA.

Jlekniiine 3ansarra 1.

TEMA 1.0. BCTYII 1O KYPCY.

Ilnan aekmii:

1. ITpenmer dizuku. Marepis 1 pyx. Dopmu pyxy marepii.
2. Metoau G13MYHUX JTOCTIHKEHb.
3. 3B'A30K (p13MKM 3 IHIIMMHU HAyKaMH Ta 3 TEXHIKOIO, X B3a€EMHUI BIUIMB.
4. MarematnuHuid amnapar, AK 3aci0 AOCHIDKEHHS Ta BIAKPUTTSA (I3SUYHUX SIBHILL.
MareMaTruyH1 TOHATTS 3 WIKUILHOTO Kypcy (i13UKH, 10 HEOOX1/IHI JIJI1 OCBOEHHS TAHOTO

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

Tema 1.
1.1. KinemaTuka Ta JMHAMIKA NOCTYNAJIBHOIO PyXY
Jlekuiiine 3aHaTT 2.
Inan gexuii:
1. Cucrema Bimiky. [IpocTtip, yac, pyx. MarepiainbHa TOUKa.
2. ITapametpu pyxy (paziyc-BeKTOp, MEPEMIIICHHS, IIBUIKICTh, IPUCKOPEHHS).
3. [IpunHnun 1HEpIIii Ta oro aHaris.
4. ITpuniun BigHOCHOCTI ["amies.
5. BrmactuBOCTI IpOCTOPY 1 9acy B iHEPIIaTbHUX CUCTEMAX.
6. EnemenTu teopii BigHocHocTi. [lepeTBopenns Jlopenia. PenstuBicTchbka MeXaHIKa.
PexomennoBana Jgireparypa: / 1,2,3/

Jlekuiiine 3anaTTa 3.
Ilnan nexkuii:

1. [IpsiMoniHiiiHUY 1 KpuBOMiHIHHUEN pyX. Tpaekropis. KinemaTtruka noctynaibHOTO
PYXYy.
2. lunamika noctynansHOro pyxy. Cuina, maca, 3akonu HetotoHa.
3. 3axoH 30epekeHHs KUTBKOCTI pyXYy.
4. Pob6orta, eHepris, MOTYKHICTb. 3aKOH 30€pEKEHHS €HEeprii.

PexomenaoBana Jiiteparypa: /1-4/

TEMA 1.2. KinemaTuka Ta IuHamMika 00epTajJbHOr0 pyxy.


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

Jlekuiiine 3anaTTH 4.
Ilian Jekmii:

1. KinemaTtuka o6epranpHoro pyxy. I[lapamerpu pyXy - KyToBi IBUAKICTH Ta
PUCKOPEHHSI.
2. MowmeHT 1HepIii MaTepiaabHOT TOUKHU Ta TBEPAOTO Tija.
3.Teopema llITeiinepa. MoMeHT 1HepIIii AUCKa, IAJIIH/PA, CTEPKHS BIJIHOCHO PI3HUX
OCeH.

PexomenoBana jgiteparypa: /1-5/

JlekuiiiHe 3aHATTH 5.
ILnan nexkuii:
1. MomenT cunu. OCHOBHE PIBHSIHHS IMHAMIKM 00€pPTaIbHOIO PyXY.
2. Poborta, eHepris, NOTYXHICTb MPU 00EPTATILHOMY PYCi.
3. 3aKkoH 30epekeHHsI MOMEHTY KiJTBKOCTI PYXY
PexomenoBana jgiteparypa: /1-5/

TEMA 1.3. KinemaTnka Ta IMHaMiKa KOJMBAJbLHOIO PyXY.

Jlekuiiine 3aHATTA 6.
ILnan gexkuii:
1. Magrauku. J{udepeHiiaibHi Ta KIHEMaTUYHI pIBHSHHS KOJIuBaHb. [lapameTrpu
BUIBHUX KOJIUBAHb.
2. llIBuakicTh, MPUCKOPEHHS Ta €HEPrisl KOJIUBAJIBLHOTO PyXY.
3. CknaaHHs KOJIMBaHb. 3aracatoyl KoiauBaHHs. [lapameTpu Takux KOJMBaHb.
4. IudepeHnuianbHe Ta KIHEMaTUYHE PIBHAHHS 3aracaroumx KoJIMBaHb. [[ekpeMeHT
3aracanHs. KoedimienT 3aracanns. Yac penakcaiiii. AnepioguyHi KOJIUBaHHS.
5. Bumyiueni konuBanHs. [lapamerpu konvBanb. Pe3oHaHC. ABTOKOJIMBaHHS.

6. XBuii, MexaHi3M ix yTBopeHHs. PiBHsHHsS xBuii. [loBkuHa XxBuili. XBUILOBUMN
BEKTOD.

7. AkyctruuH1 XBui, ix Xapaktepuctuku. Edexr omnepa. 3Byk, HOTO XapaKTepUCTUKH.

PexomenoBana jiteparypa: /1-5/

TEMA 1.4. Cuian
Jlekuiiine 3anaTTH /.
ILnan gekwii:
1. KoncepBatuBHi cuctemu. Cuia TsKIHHSA. 3aKOH BCECBITHBOTO  TSKIHHS.
[Ipuckopenns BipHOro naaiHHsA. PoboTa cuiu TskiHHsS. KocMiuHI IIBUKOCTI.
2. Cunu npy>kHocTti. 3akoH ['yka B 1Box popmax 3anucy. Moayns FOnra. Jledopmarrii
peasbHUX TIJI.
3. Cuna tepts. Buau teptsa. KoedirieHT TepTs. 3aI€KHICTh CHIIM TEPTS BiJ MIBUIAKOCTI
pyxy Ta iHmmX ¢akropi. BuyTpimHe Tepts. 3akoH HproTOHA 171 BHYTPILIHBOTO TEPTSL.
PexomenaoBana Jiiteparypa: /1-5/

MOJAYJIb 2. MoaekyaspHa ¢iznka i TepmMoguHamika.
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TEMA 1. MoJiekyJasIpHO - KiHeTHYHA Teopisi.
Jlekuiiine 3auarrsa 8.
ILnan jgexkuii:

1. Cran TtepmoauHamiuHoi piBHOBaru. Ilapamerpu crany. KBasicrarioHaphi
nporiecH, iX rpadiyne 300paKeHHS.

2. Ilpenmet mMonexysipHOi (Pi3uku. OCHOBHE PIBHSHHSA MOJEKYISPHO-KIHETUYHOI
Teopii 71eaJTbHUX Ta3iB.

3. MonekynsapHo-KiHETUYHA 1HTeprpeTanis temrepatypu. CepeaHsi KiHETUYHA
€Heprisi MOJIEKYJIU. 3aKOH PIBHOMIPHOTO PO3MOILTY €HEprii 3a CTYNEHsSIMHU BUTLHOCTI.

4.. 3akoH MakcBena mpo pPO3MOALT MOJIEKYN Ta3y 3a MmBHAKOCTAMU. Jlochin
repna. Po3nonin bonbumana. bapomerpuuna dopmyna. CepenHe 4ucio 31TKHEHb 1
CepeliHs IOBXKUHA BUILHOTO IPOOITY MOJIEKYI.

PexomenaoBana Jiiteparypa: /1-5/

Jlexkuiiine 3ausarra 9.
Ilnan aekmii:
TEMA 2. SIBuina nepeHocy

1. 3aranbHa xapakTepucTHKa sBUII iepeHocy (15 xB.)

a. I'panpient dizuynoi Benmmuunu. udysis, 3akon dika.
0. BHyTpimHe TepTs, 3akoH HeroTOHA.
B. TeronpoBigHicTh. 3akoH Dyp'e.
PexomenaoBana Jiiteparypa: /1-5/

Jlekuiiine 3ansatTs 10.
TEMA 3. OcHOBHY TepMOIHHAMIKH.
3.1.1Tepminii 3aKOH TePMOAUHAMIKH.
2. Pobota ra3y mpu 3miHl 00’eMy. BHyTpilHS eHeprisi TepMOAMHAMIYHOI CUCTEMHU.
[Tepmmii 3aKOH TEPMOIMHAMIKH, HOTO 3aCTOCYBAHHS JI0 P13HUX 130MPOIIECIB Y ra3ax.
3. TemnoemuocTti igeanmbHoro razy Cp 1 Cy. PoboTa rasy B pi3HHUX i30mpoliecax.
Aniabatuunwnii nporiec. PiBusuns [lyacona.
PexomenioBana Jirteparypa: /1-5/
Jlekniiine 3anarrsa 11.
Ilnan gexkuii:
3.2. Jlpyruii 3aK0H TepMOAUHAMIKH.
1. HanpaBneHicTh mpoleciB npupoau. Jpyruil 3akoH TepMOIUHAMIKH. 3BOPOTHIN 1
HE3BOPOTHIM MPOLIECH.
2. Huxn Kapno. K. k. 1. nukiy Kapho.
3. EnTpomnisg Ta ii ¢pi3uynmii 3Mict. [IpuHIMI 3pOCTaHHs €HTPOMIi.

5. Amamiz BCiX SBHIN, SKI PO3NISIHYTI B pO3AUTT MOJIEKyJspHa (isuka Ta
TEpPMOJWHAMIKA Ha TMpPeaAMeT TOro, SKUMH METOJaMH CTaTUCTUYHHM YU
TEPMOIMHAMIYHAM BOHH BHBYAJIHUCH.

PexomengoBana Jiteparypa: /1-5/
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MOAYJIb 3. EJIEKTPUKA

TEMA 1. EsekTpuyiHe moJie

Jlekuiiine 3auarrsa 12.
Ilnan nexkuii:
1.1. EnekTpocTraTu4He 1moJie Ta iioro XapakTepuCTHKH.
1. 3akon Kynona. Enexrtpuune mnone. HampyXeHICTh €JIEKTPUYHOIO  MOJIS.
HarmpysxeHicTb mosisi TOUkoBOTro 3apsany. [IpuHIun cynepno3uilli eJIeKTpUYHUX IOJIB.
I'padiune 300paxkeHHs eICKTPUIHOTO TOJIS.

2. Teopema Octporpaacekoro-I'ayca, ii 3actocyBanHs. Po0oTa B €JI€KTpOCTaTUYHOMY
nom. [lorenmian, pi3HUOS noTeHUiamiB. Llupkyindmiss BeKTOpa HaIpy>KEHOCTI
€JIEKTPOCTATUYHOTO MOJIS.

1.2. EjlekTpH4He 1oJie B JieJIeKTPUKAaX.

3. BinbHi 1 3B's13aH1 3apaau. Tunu aienekTpukiB. EnexkTpudHuid Jumosib, HOTo MOBEAIHKA
y €JEeKTpU4YHOMY Tmoii. Bekrop mnosgpuzanii. HanmpykeHICTh €IeKTPUYHOIO MOJs B
T1EJIEKTPUKY . CerneToeneKkTpuKy, CJIEKTPETH. IT'e30enexkTpuynuit 1
EJIEKTPOCTPUKIIIMHUI eeKT.

PexomenioBana Jiteparypa: /1-5/

Jlekuiiine 3ausarra 13.
ILnan nexkuii:
1.3. IIpoBiAHUKHU B €JIEKTPOCTATHYHOMY IOJIi.
1. Po3noain 3apsaiB y npoBigHUKY. [loBepxHeBa ryctuHa 3apsany. EiekTpoeMHICTh
MPOBIAHMKA.

2. Konpencaropu. €MHICTh TJIOCKOTO, HMIIIHAPUYHOTO, CHEPUUYHOIO KOHJEHCATOPIB.
EnextpoeMHicTh 3eMii. EMHICTh CHCTEMH KOHJIEHCATOPIB.

1.4. EHeprisi eJIeKTPUYHOTIO MOJIS.

3. Enepris cuctemu enexkTpudHuX 3apsaiB. EHepris 3apsmkeHoro nposingHuka. Exepris,
sKa HAaKOMWYeHa Y KOHJIeHCATOop1, ii 00'eMHa ryCTHHA.

PexomenioBana Jireparypa: /1-5/

TEMA 2. IlocTiiiHuii cTpyM.

Jlekniiine 3anarra 14.
Ilaan jgekuii:

2.1. 3aKOHHU MOCTIHHOTO CTPYyMY.
1. EnexktpuuyHuii cTpyMm Ta iloro xapakrepuctuku. Cuna Ta ryctuHa crpymy. Ilamginas
HAIpPYTH Ta eJIeKTpopylIiiiHa cuna. xepena ctpymy.
2. 3akoH Owma nnsi AUITHKA KoJla Ta JJIA TOBHOTO KoJia. EJeKTponpoBIAHICTS,
eleKkTpuuHui ormip. 3akoH Oma B audepeHiaibHil hopmi.
3. 3akonu Kipxroda.
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4. 3akon [xoynsa-Jlenna. Ternosa nis eneKTpUUHOTO CTpyMy. 3akoH [xoyis-Jlenma B
nudepeHIianbHii Gopmi.
PexomenioBana Jireparypa: /1-5/

Jlekuiiine 3auarrsa 15.
Ilnan nexkuii:
2.2. Kinacu4Ha Teopisi eJIeKTPONPOBiIHOCTI.
1. Hocii enektpuunoro 3apsiay. Pyx HOCIIB M Ji€l0 €TeKTPUYHOTO TOJIsA. PyximBicTh
HOCIIB.
2. 3akonu Owma Ta [xoynsa-JleHma, $K HacmigoK 3 KIACHMYHOI  Teopil
€JIEKTPOIPOBITHOCTI.

2.3. EnemenTH (i3 H4HOI €JIEKTPOHIKH.
1. Bunu enexktpuunux emiciii. Po6ora Buxojy enektpoHa. TepMoenekTpoHHa emicis Ta
il 3akoHu. Enektpuunuit po3psin B razax. [lind-edexr.

PexomenioBana Jireparypa: /1-5/

MOIYJIb 4. E1leKTpOMAarHeTU3M
Jlekuiiine 3ansaTTs 16.
Ilnan nexkuii:
TEMA 4-1 MaruitHe noJe
1. MaTepianbHICTh MarHiTHOroO noJid. Jlisi MarHiTHOro MoJisi Ha MPOBIAHUK 13 CTPYMOM.
3akoH Amnepa. MarHiTHa iHAyKIis. MardiTHi CHIIOBI JIiHIi.
2. 3akoH bio-Caapa-Jlamiaca Ta oro 3acToCyBaHHs 10 PO3PaXyHKY MarHiTHUX IOJIB
MPSMOJIHIIHOTO Ta KUIBbLIEBOrO CTpyMiB. HarnpykeHicTh MardiTHOTO IMOJIs.
3. Pyx 3apsmkennx yacTuHOK y MarHiTHOMY mioi. Cuna Jlopenna. Edext Xomna.
PexomenoBana jgiteparypa: /1-4/
Tema . EnekTpoMaruiTHa iHayKIis.
1. SBume enextpomarHitHOi iHayKuii. [ocmign ®apages. OcHOBHUE 3aKOH
eJeKTpOMarHiTHO1 1HAyKIiil. 3akon Dapanes, npasuio Jlenmna. Enexrponnuii MexaHi3m
€JIEKTPOMArHITHOT 1HTyKIIIi.
CamMoiHayKIlisi Ta B3a€EMOIHIYKIis.

2. SBume camoinaykiii. E. p. c. camoinaykuii. [HAyKTUBHICTD, i1 (PI3UYHMI 3MICT.
[HayKTUBHICTE cojieHOina. BiacHa eHepris cTpymy. EHepris MarHiTHOTO MOJS.
O6’emHa rycTiHa eHeprii.
3. B3aemna 1HayK1is, i 3acTrocyBaHHsA. TpaHncgopMaTopu Ta iXx BUKOPUCTAHHS.
MarHiTHi BJaCTHBOCTI Pe4OBUHH.

4. MarHiTHU MOMEHT CTpyMmMy. MarHiTHMH MOMEHT eJeKTpoHa B artoMi bopa.
Tunu marnetukis. Ilpupona nia - Ta mapamaraetusmy. depomarHeTnsm. MarHiTHHIA
rictepesuc.

PexomengoBana Jiteparypa: /1-4/
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Jlekuiiine 3ausarrsa 17.

TEMA 3 EnekTpoMaruiTHi KoJIMBaHHS i XBIJII.
Ilnan nexkuii:
EjexkTpoMartiTHi KoJIMBaHHA
1. KonuBanHs B eleKTpUYHOMY KOHTYpi. JudepeHuianpHe Ta KIHEMaTUUHE PIBHIHHS
konuBaHb. [lapameTpu konuBanb. BunbHI KonuBaHHS. JloaBaHHS KOJMBAHb.
2. 3aracatoyl KOJMBaHHS B 3aKpPUTOMY €JIEKTpPOMAarHiTHoMy KoHTypi. dudepenmianbae
Ta KiHEMaTHUYHE DPIBHSHHS KOJWBaHb. [lapamerpm KoivBaHb. JIeKpeMEHT 3aracaHHSI.
Koediuient 3aracanns. Yac penakcaiiii. AnepioAM4Hi KOJTUBaHHS.
3. Bumymeni kosmBaHHs. [ludepeHuiaabHe Ta KiHEMATH4HI PIBHSHHS KOJIMBAHb.
[TapameTtpu konuBaHb. Pe3oHaHc. ABTOKOJIMBaHHS.
PexomenaoBana Jiiteparypa: /1-4/

Jlekuiiine 3ansaTTs 18.

Ilnan aekmii:
PiBusinas MakcBeJia
1. I[Tepe piBusinusg MakcBena. Ctpym 3mitneHHs. Jpyre piBasaHs Makcpena. Cuctema
piBHSIHb MakcBella B IHTETpaJIbHIN GopMi.

Enexrpomaruitrni xBuJi
2. XBunpoBI nporecu. MexaHi3M yTBOpeHHs! XBUJb. [lonepeuHicTh eneKTpOMarHiTHOI
XBUJII.
3. PiBHSIHHA MJIOCKOI XBHWJII. XBHJIbOBUM BEKTOp. EHEpreTnyHi XapakTepUCTUKU XBUIII.
Bexkrop IloiiHTiHra.
PexomenaoBana Jiteparypa: /1-4/
Jlekuiiine 3ausiTTs 19.

Ilian jgexuii:
1. Binkputuii KOJIMBAJIBHUN KOHTYp. BUTIPOMIHIOBaHHS €JIEKTPOMArHITHUX XBUJIb.
Pamioxsui.
2. BrmactmBoCTi eIeKTpOMAarHiTHUX XBWIb. IIIBHAKICTE PO3MOBCIOIKEHHS
€JIEKTPOMArHITHUX XBWIIb. [[0Ka3HUK 3aI0MJICHHSI.
3. [lIxana eneKTpoMarHiTHUX XBUJIb.
PexomenioBana Jiteparypa: /1-4/

MOJYJb 5. OnTuka.
Ilnan aekmii:
Jlexkuiiiue 3auarrsa 20.

TEMA 1. I'eoMeTpU4HA ONITHKA
1. 3akoHM BiIOMBaHHS Ta 3aJIOMJICHHS CBITjIa. [loBHE BHYTpIllIHE BiIOMBAHHS.
2. IlosicHeHHsI 3aKOHIB T€OMETPHYHOT ONTHKH 3a JOIIOMOTOI0 MPUHITUITY [ toireHca.
TEMA 2. XBIWJIb0Ba ONITHKA
3. Inrepdepentis xBunb. [HTepdepeniis cBitna, ii ocodnauBocTi. MeTon onep:kaHHs
KOT'€pEHTHHX JKepell CBITA.



13

4. Intepdepeniiis B TOHKUX MUTIBKaX. 3aCTOCYBAaHHS sBUILA IHTep(dEpeHIIii CBITIA.
PexomenioBana Jiteparypa: /1-5/
Jlekuiiine 3auarrsa 21.

Ilnan nexkuii:
JAudpaxkuis cBitaa.

1. Judpakuis XBuiab, ii MOACHEHHS 3a JOMOMOrow MpuHHOMMY [roireHca.
[Tpunuun ['rolirenca - Openerns.

2. JIndpaxiiitna rpartka, ii 3aCTOCYBaHHSI.

3. Tonorpadisa, ii BigmiHa BiAg 3BU4YaiiHOI Qotorpadii. Meroa opepx aHHI
rojiorpaM. ['onorpama, ik HOC1# iH(pOpMAIIii.

PexomenaoBana Jiteparypa: /1-5/

Jlekuiiine 3anaTTs 22.

ILnan jgexuii:
PenTreniBcbKi mpoMeHi.

1. OnepxkaHHs 1 BJIACTUBOCTI PEHTTEHIBCHKUX MPOMEHIB. Judpakiiisi peHTreHIBChKUX
npomeniB. opmyna Bynbda-bperriB. PeHTreHoCTpyKTYypHU aHaTI3.
Honsipuszauis cBita.

2. Bsaemomis cBiTia 3 pedoBuHoro. llomspuzamiss  cBimma.  [loxBiitHe
IpoMeHe3aIoMJIeHHS. 3akoH Martoca.
3. llonsapu3zartis mpu BiAOMBaHHI Ta 3aJJOMJICHHI CBITJIa Ha TPAHUIIl IBOX J1E€JEKTPUKIB.
3. IIpuszma Hikons.
4. llITyyna anizorpomis, epext Kepa.
5. SIBuiiie 06epTaHHS TJIOIMIMHU KOJIUBAHb.

PexomenaoBana Jiiteparypa: /1-5/

J{ucnepcist i HOTJIMHAHHA CBiTJIA.

1. Jucnepcis citina. HopmanbHa 1 aHOpManbHa AUCTEPCIs.
2. CnekrtpanbHuil aHami3. CrieKTpaibHI NPUIIAJIH.
7. Ilornuuanus cBitia. 3akoH byrepa-Jlambepra. KoeditieHT mormuHaHHS.

PexomenioBana Jirteparypa: /1-5/
Jlekuiiine 3ansaTTs 23.

TEMA 3. KBaHTOBa onTHKA.
Inan nexuii:
TenJioBe BUNIPOMiHIOBAHHA
1. OcoOJMUBOCTI TEIMJIOBOTO BUIIPOMIHIOBAHHS. Mojelb abCOMIOTHO YOPHOTO TiJa.
3axoH Kipxroda.
2. Po3nojin eHeprii B creKTpi abCoMOTHO YopHOTO Tina. 3akonu Ctedana-bonbiMana i
Bina.
3. I'imote3a Ilmanka. KBantu. OnTuyHa mipomeTpisi.
PexomenaoBana Jiiteparypa: /1-5/

Asuie goroedexry.
1. 3axoHM 30BHIIIHBOTO (POTOCPEKTY.
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2. PiBusnns Ednmreitna mis ¢ortoedexty. IloscHeHHs 3akoHIB (oToedexTy 3a
JIOTIOMOT'OI0 KBAHTOBHUX YSIBJICHB MPO CBITJIO.
3. 3actocyBaHHs PoToeheKTy.
Tuck csirtaa.

4. llocnig Jlebenena. Tuck cBiTia.
5.. KBaHTOBE MOSCHEHHSI TUCKY CBITJIA.
6. KopryckyJIsipHO-XBUIIbOBHM Tyalli3M.

PexomenioBana Jiteparypa: /1-5/

MOJAYJIb 6. EsiemeHTH KBAaHTOBOI MexaHikH, Qi3UKH aTOMa Ta sigpa
Jlekuiiine 3ausTTs 24.

TEMA 1. XBWIbOBI BJIACTUBOCTI YACTHHOK.
ILnan nexkuii:
1. I'inore3a ne bpoitnsg. XBUIbOBI BIACTUBOCTI YAaCTUHOK. JMpakiiis eneKkTpoHiB,
nocmigu  Jlesiccona 1 Jlxkepmepa. XBWIBOBI BIIACTUBOCTI  €JIEKTPOHA, 1X
3aCTOCYBaHHS.

2. CuiBBinHOIIEHHS HeBU3HaueHocTel ['eitzenOepra. XBuiboBa (yHKINS BUIBHOI
MIKpPO YaCTUHH, ii (PI3UYHUMN 3MICT.

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

PiBusinnsa lpeninrepa
1. PiBusuns Ulpeninrepa mns ButbHOI yacTuHku. PiBHsuus Illpeninrepa mns
YaCTUHKH, 10 PYXA€THCS B CUIIOBOMY (TTOTEHIIAJIBHOMY ) TOJI.
2. CramioHapHi ctaHu. YacTUHKA B OJTHOMIPHIM MOTEHIIAIbHIN M.
3. KBaHTyBaHHs €HEprii.
PexomenaoBana Jiiteparypa: /1-5/

TEMA 2. Atom.
Ilaan jgekuii:
1. JliniiyaTi COEKTpH SIK KIIOY JJIS PO3raJyBaHHs OyJOBH aroMa. 3aKOHOMIPHOCTI B
CHeKTpi aToMapHoro BojHto. [Imanerapra Mojens atoma.
2. Tlocrynatu bopa. Pamiycu cramionapaux op06it. EHepreTmunmii cnekTtp aroma
BOJIHIO.
3. Ilpupona cnektpanbHux JiHIA. bararoenextponni atomu. ['omoBHe, opOitanmbHe i
MarHiTHE KBaHTOBI YHCIIA.
4. Cnin enexktpona. CriHoBe kBaHTOBe uncio. [Tpunmun [laymi 1 po3nogin enexkTpoHiB
3a cTarioHapHuMHU ctaHamMu. CIIeKTpU aTOMIB 1 MOJIEKY L.
PexomenaoBana Jiiteparypa: /1-5/
Jlekuiiine 3ansTTa 26.

Ilnan nexkuii:
CTpykTypa TBEepaAUX TiJl.
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1. Cunm 3B'sI3Ky 4acTUHOK B TBepAux Tinax. Kpucramiuni rparku. Kpucrtanorpadiuni
oci. Ky6iuni kpuctamm. Kpucrtanu pizHoi cumeTpii. JledekTn CTpyKTypH.
MexaHiuHi BJIaCTHBOCTI TBEPAMX TiJl.

2. lepopmaris. 3akon I'yka. Po3paxyHku Moaysst mpyskHocTi. TeopeTuyHa 1 peaibHa
MIIHICTh TBEPJUX Tij. Jluciokarti.

TenioBi BJIaCTUBOCTI TBEPAUX TiJl.
3. TemnoeMHiCTh, TETIOBE PO3IIUPEHHS, TETIJIONPOBIIHICTb.

PexomenioBana Jiteparypa: /1-5/

TEMA 3. CTpyKkTypa aTOMHOI0 s1/pa.
Jlekuiiine 3ausTTs 27.

ILnan nexkuii:
1. Po3mipu Ta cknan saep. Hykionu. 3apsiioBe Ta MacoBe YuCIa.
2. I3oronu. B3aemonist HyKJIOHIB.
3. Enepris 38's3ky. Jlepekt mMacu.

Jlekuiiine 3aHaTTHa 28.

Il1an aekmii:
IIpupoana pagioaKTHUBHICTD.
1. 3akoH pasi0aKTUBHOTO pO3Naay. AKTHUBHICTb, CTala PO3Maiy, epio HaiBpO3MaIy.
2. Anbda-, 6eta-, rama- BUIIPOMIHIOBAHHS, 1X TPUPOJA Ta XapaKTepUCTUKU. B3aemois
3 PEYOBUHOIO. 3aXUCT BiJ /11l BAIPOMIHIOBAHb.
PexomenaoBana Jiteparypa: /1-5/

Jlo3uMeTpisi pagioaKTUBHUX BUIIPOMIiHIOBAHb.

Ilnan nexkuii:
1. 3akoH ocmabiaeHHS BUIPOMIHIOBaHHA pedoBUHOIO. KoediieHT ocnabieHHs
BUIIPOMIHIOBaHHS, IIap TMOJIOBUHHOTO ocla0neHHs. OUHUIN aKTUBHOCTI 1 03U
BUIIPOMIHIOBaHHS.
2. Metoau peectparlii 10HI3yI0OUYUX BUIIPOMIHIOBaHb.

PexomenioBana Jireparypa: /1-5/

Jlekuiiine 3ansaTTs 29.

Ilnan nexkuii:

SAnepHi peakiii.

l. Iryyna panpioakTuBHICTh. [loaim BaXKUX dnep, KOEQPILUIEHT PO3MHOKEHHS
HEUTPOHIB.
2. JlanmtoroBa peakuis. Kpurnuna maca. Po3paxyHOK BEIMYMHHU €HEPTrii IMpH MOLII
apa.

Jexuiiine 3ausarra 30.

ITnan gekmii:

1. [30TOMNH, iX BUKOPUCTAHHS.
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2. Peaxkriii TepMOsIEpHOTO CHHTE3Y.
EneMeHTapHi YaCTUHKH.

3.

Jekuiii: 60 rooqun

3. Temu 1200pATOPHUX TAa NPAKTHYHHUX 3aHATH

Ne Ha3Ba Temu Kinbkicth
3/m TOJIUH
1 cemecTp

1 Beryn no nabopatopHoro mpakTukymy. Teopist 2
MOXHOOK.
2 BuwmiproBanphi npuiaau. KP no Teopii moxudok. 2
3,4 BukonanHst poOiT NOOPUTaIHO 3riAHO rpadiky 1o 2 rop.
5 3naua pol6it. KonTposiasHa pobora M 1 2
6-8 BukoHaHHs po0IT MOOPUTaiHO 3TiJIHO TpadiKy 1o 2 roj.
9 3naga pobiT. KonTpoabHa podota M 2 2
10 Beryn no nabopaTopHOro npaktukymy. EnekTpo- 2
BUMIPIOBAJIbHI IPHUJIATH
11 BukonaHHst poOIT NOOPUTaIHO 3TiAHO rpadiky 1o 2 rop.
12 BukonanHst po0IT mOOpPUTAIHO 3TiAHO rpadiky 2
13 BukoHaHHs poOIT NOOpPUTaIHO 3riAHO rpadiky 10 2 rop.
14,15 3mada po6it. KonTponrHa pobota M 3 2
16-20 BukonaHHs po0IT MOOPUTraiHO 3TiJIHO TpadiKy 1o 2 roj.
21 3nada po6iT. KontposbHa po6ota M 4
22-24 BukonanHst po6iT moOpUTaiHO 3rigHO rpadiky 1o 2 roj.
25 3naua pobit. KontponbHa pobora M 5 2
26-28 BukonanHst poOIT mOOpPUTAIHO 3TiAHO rpadiky 1o 2 roj.
29-30 3maya poOit. KonTpoarHa podora M 6 2
30

3a 1 cemectp — 60 rogun JJadopaToOpHUX

7. TEMATHUKA JJABOPATOPHUX 3AHATDH

MOJIYJI:

1. Mexanika

2. MoJgekyasipaa ¢pizuka Ta TepMOJAMHAMIKA
3. Esxexrpuka

4. EslekTpoMarHeTusm

5. OnTuka

6. EneMeHTH KBaHTOBOI (PizuKkH, Pi3UKHM TBEpAOro Tjia, aTOMa Ta siAPa

IlepeJik 1adopaTopHux poodiT
Moayasb 1. Mexanika
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1.1 Bu3HaueHHs NPUCKOPEHHS BUIBHOTO MAaIHHSA 3a JOMOMOIOI MaTeMaTHYHOTO

MasITHHKA.

1.2 BuBueHHs 3aKOHIB 00€pTaIbHOIO PyXy 3a JoIoMororw masTHuka O0epoeka.

1.3 Bu3zHaueHHsI MOMEHTY 1HEpIIil TiJIa METOJOM KPYTHJIbHUX KOJIUBaHb.

1.4 IlepeBipka OCHOBHOIO pIBHSIHHS OUHAMIKU OOEpPTaJbHOIO PyXy 3a JOINOMOIOIO
MasTHHKa Makcsesa.

1.6. Buznauenns moayst FOHra.

1.10. Bu3HnaueHHsI IpUCKOPEHHS BUILHOTO MaJIHHS 32 JJOTIOMOT0I0 000POTHOTO
MasTHHKA

1.11. BuzHaueHHs1 IPUCKOPEHHS BUILHOTO MaJiHHS 3 KPUBOI 3aJIEKHOCTI MEPIOAY
KOJIMBaHb (D13UYHOTO MAsITHUKA B1J] TTOJIOKEHHS TOUKH M1BICY.

MoayJib 2. OcHOBH MOJIEKYJISAPHOI (Pi3UKHU I TEPMOAUHAMIKH.

2.1. BusHaueHHs Koe(ILIEHTY JIHIITHOTO pO3IIMPEHHS TBEPAUX TLII.

2.2. BuzHaueHHs BigHOIIEHHs uToMuX TeroemHocteit Cy/Cy MeTonom Knemana-
Je3zopma.

2.3. BuznaueHHs koedilieHTy BHYTPIIIHBOTO TEPTs 32 CTOKCOM.

2.4. BuzHaueHHs Koe(ili€HTY TEIUIONPOBIIHOCTI TBEPAUX TIJI.

2.5. BusHnaueHHs 3MiHHM €HTPOMIT NIPH IJIaBJIEHH1 0JIOBA.
Mogayas 3. Enexkrpuka

3.1. JlocmipKeHHsI €IeKTPOCTAaTUYHOTO TTOJIS.
3.2. BuzHaueHHs OMIYHOTO ONOPY METOAOM MICTKa Y1TCTOHA.
3.3. JlocmiIpKeHHS TeMIIepaTypHOI 3aJIeKHOCTI OTIOpY MeTaly.

3.4. BuzHaueHHs €.p.C. TAJIbBAHIYHOT'O €JIEMEHTa METOJIOM KOMIIEHCAITIi.

II cemecTp
Moayas 4. Enekrpomarserusm
4.1. BUB4YEHHSI MarHiTHOTO TOJISI TOHKOI KOTYIIIKH.

4.2. BuzHayeHHs TOPU30HTAIBHOT CKJIAI0OBOI HAMIPYKEHOCTI MAarHiTHOIO MOJIst 3eMJIi 3a
JIOTIOMOT'OI0 TaHT€HC-TaIbBAaHOMETpA.

4.3. BumiproBaHHS IUPKYJIALIT HAMPY>KEHOCTI MarHITHOTO MOJISt COJIEHO11a.

4.4. BusHaueHHS MarHiTHOI 1HIYKIII{ IMOJIS COJIEHOTAa OaTICTUYHIUM METOJIOM.

4.5 Bu3zHaueHHs1 MUTOMOTIO 3apsiy €JIEKTPOHA METOIOM MarHeTpoOHa.

4.6 BwusHaueHHs JOrapu(pMIYHOrO JEKPEMEHTY 3aracaHHs KOJMBaHb (PI3MUHOTO
MasiTHUKA.

4.7. BuBYEHHS €JEKTPOHHOIO ocuuwiorpadga Ta IOCIIHKEHHS 3 HOro JI0INOMOIOIO
CKJIa/laHHsl B3a€MHO-TIEPIEHIUKYIISIPHUX KOJUBAHb.

Moayias 5. OnTuka
5.1. BuzHaueHHs JTOBKHHU XBUJII CBITJIa 32 JOMIOMOTOI0 Kijiellb HpioToHa.
5.2. BusHaueHHs JOBXMHU XBHJI1 CBITJA 32 JOMOMOT010 Oinpusmu Openerns.
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5.3. BusHaueHHs JOBXMHU XBHJI1 CBITJIA 32 JOTIOMOTOI0 AU(PPAKIIIIHOT TPaTKU.

5.4. IlepeBipka 3akoHy Maroca.

5.5. BuzHaueHHs KOHIIEHTpallli ONITHYHO-aKTUBHUX PEYOBHH IMOJISIPUMETPOM.

5.6. Busznauenns cranoi Crtedana-bonpiimana Ta cranmoi Ilnanka 3a J0MOMOroro

ONTUYHOTO MiPOMETpa.

5.7. JlocmiipKeHHs 3a1€KHOCT1 (DOTOCTPYMY HAaCHYECHHS B1Jl IHTEHCUBHOCTI CBITJIA.
5.8. Busnauenns ctanoi [Inanka metoom JIykipchkoro.

Mopayab 6. EneMeHTH KBaHTOBOI MeXaHIKH, PizMkn aToma Ta sapa

6.1. BuBueHHs cieKTpiB BUPOMIHIOBAHHS T'a3iB.
6.2. BuB4eHHS ONITUYHOTO KBAHTOBOI'O T€HEPATOPA.
6.3. BuBUYEHHsI 3aJIEXKHOCT1 ONOPY HAMIBIPOBIIHUKIB BlJ TEMIEPATYPH 1 BU3HAYEHHS

€Heprii akTUBAIlii.

6.4. BuzHaueHHs KOHILIEHTpAIli 1 pyXJIMBOCT1 HOCIIB CTpPyMy B HaIllBIIPOBIJHUKAX.
6.5. JlocmiyKeHHs HalliBIPOBIIHUKOBOTO TPIOY .

7.1. BuzHaueHHS aKTUBHOCTI PaglOHYKIIY.

7.2. BuzHaueHHs KOe(illl€HTY MOTJIMHAHHS Y — TPOMEHIB.

7.3. BuzHaueHHs nepioy HaIiBpO3Maaly palioakKTUBHOTO 130TOITY.

4.Temu camocTiiiHOI po0OTH

No KinbkicTh
Hasga temun
3/m T'OJIUH
I HYACTHHA
1 | CamocriifHa MIATOTOBKA CTYACHTIB /O JIaDOpaTOpHHUX 1 15
MPAKTUYHUX 3aHATh HA MPOTSA31 CEMECTPY
2 | 1.1. 3Haxo/KeHHs MIBUAKOCTI Ta MPUCKOPEHHS 3a 3aJJaHUM 2

PIBHSHHSIM PyXy Ta moOyaoBa rpadikiB 3anexxHocted X(t),
Vx(t) Ta ax(t).

3 | 1.2. AHanorii MiX NOCTyHaJbHUM Ta 00EPTATLHUM PYXOM. 1

4 | 1.3. Marematnuyauii, GI3UYHUN Ta TPY>KUHHUNA MasSTHUKH: 1
Mepiol Ta 4YacToTa KOJWBaHb, AU(EpeHIliaTbHEe PIBHIHHS
TrapMOHIYHUX KOJIUBAaHb.

5 | 1.4. IIpy>xHi BIacTUBOCTI TBepAMX TiJ. JliarpaMu po3Tsry. 1

6 |2.1. Posmogumt Makcsena Tta boabimana. OOuwuciieHHS 2
IIBUJIKOCT1 MOJICKYJIM MPHU 3aJaH1i TeMOepaTypi.

7/ | 2.2. Tunu TenaooOMiHy. 1

8 | 2.3. Pob6ora ra3y B i3ompoiiecax. 3HaX0/PKEHHsI poOOTH a3y 2

Ta Koe(imeHaTa KOPUCHOT IS 3aJIaHOTO ITUKITY.

9 |3.1. 300paxkeHHS CIJIOBHX Ta CKBIIOTCHINIAJBHUX JIHIN 2
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HAaBKOJIO  O0’€KTIB  3alaHoi  (GopMH,  pPO3paxyHOK
HaIPy>KEHOCT1 Ha BIJICTaH1 BIJl 3apsJIPKEHOrO TiJja.

10 | 3.2. 3actocyBanHsa 3akoHiB Oma B audepeHiiaabHId Ta 3
iHTerpanpHii popma. I1paBmia Kipxroda.
Il yactuna

1 | CamocriifHa MIATOTOBKA CTYACHTIB /O JIaOOpaTOpPHHUX 1 15
MIPAKTUYHUX 3aHATh HA TIPOTA31 CEMECTPY

2 |4.1. Po3paxyHOK I1HAYKIIi MarHiTHOTO TMOJSI B TOYIl Ha 2
BIJICTaHI BiJI MPOBITHUKA 31 CTPYMOM.

3 |4.2. OGuucnenHs poOOTU I paMKH 31 CTPyMOM, sKa 2
00epTa€eThCsl B MArHITHOMY TOJI.

4 |4.3. KonuBanusa B LC-xoHTypl: 3aKOHM 3MIHH 3apsny, 1
CTPYMY Ta HAaNpPyTH, YaCTOTA Ta MEP10]i KOJIMBAHb.

5 | 5.1. IToOynoBa 300paxkeHb B 30MpaibHIN Ta pO3CIFOBaJIbHIN 1
niH3ax. XiJ NpOMEHIB y MIKpPOCKOII.

6 |5.2. Inrepdepenuiiini cxemu. IHTEepdepeHiis B TOHKHX 2
TIJTIBKaX.

7 | 5.3. BayTpiuHiii, 30BHIIIHIA Ta BEHTUIHLHUN (HOTOCPEKTH. 2
YepBoHa Mexka hoToedeKTy it MeTaliB.

8 |6.1. Iudpaxiiis eIeKTPOHIB, MO MPOUILIN MPUCKOPIOIOTY 1
pPI3HUINIO  TOTeHmamB. XBuilg aA¢  bpoins s
MaKpPOCKOMIYHUX TiJI.

9 |6.2. ChnexkTpu BHUMNPOMIHIOBAaHHA Ta TMOTJIMHAHHS CBITJIa 2
BOJIHEBOITOIIOHUMHU 10HAMH.

10 | 6.3. Smepni peakuii. EnementapHi dYacTHHKM Ta iX 2
KJ1acudikaris.

Bcboro camocriiinoi podoru y Icemectpi: 60 roa.

5. 3aco0u AiarHOCTUKY Pe3yJIbTATIB HABYAHHS

- 3a)TiK B | Ta eK3aMeH B 2 ceMecTpax;

-MOJIyJIbHI TE€CTH;

- pepeparu;

- 3aXHCT MPAKTUYHUX POOIT

6. MeToau HABYAHHSA:

- CJIOBECHHM MeTo[ (JIEKIIisl, AUCKYCisl, CIIBOECiga TOIIO);
- TPaKTUYHUIN MeTOJ (JTaOOpaTOpHi, MPAKTUYHI 3aHATT);
- HaoOYHUU MeToJ (METOJ LTFOCTpalliid, METOJI JEMOHCTpAIIli);
- poboTa 3 HaBUAJbHO-METOJUYHOIO  JITEPATypol0  (KOHCHEKTYBaHHS,

Te3YBaHHS, aHOTYBaHHs, PEIICH3YBaHHs, CKIIaJaHHs pedepary);
BiJIeCOMETO/1 (AUCTaHIIIMHI, MyJIbTUMEIi1iH1, BEO-OpIEHTOBAH1 TOIIIO);

caMoOCTIiifHa po0oTa (BUKOHAHHS 3aBJIaHb).
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7. MeToau OLiHIOBAHHSA.

- 3anik B | Ta ek3aMeH B 2 ceMecTpax;

- ycHe abo MMChbMOBE OMHUTYBaHHS;

- MOJyJIbHE TeCTyBaHHS;

- pedeparn, ece;

- 3aXHCT Ja00OpaTOPHUX Ta MPAKTHUYHUX POOIT;

- Ipe3eHTallii Ta BUCTYIIM Ha HAYKOBUX 3aX0J[aX.

8. Posmoain OaniB, sSIKi OTPUMYIOTH 3100yBayi BHUINOi OCBITH. OIlIHIOBaHHS 3HAHb
3100yBaya BUIIOI OCBITH Bi10yBaeThes 3a 100-0anpHOIO MIKAIOK0 1 TEPEBOIUTHCS
B HaIllOHAJIbHI OLIHKHU 3T1IHO 3 Ta0ja. 1 ynHHOTO «Il0NOXKEHHS MpPO eK3aMEeHHU Ta
saniku y HYBill Ykpainm»

Pefitunr 3m00yBaya Orminka HaIlioHaJIbHA Ta PE3yJbTaTH CKJIAJaHHS
BUIIOT OCBITH, : .
eK3aMeHIB 3aJTiKiB

Oaim

90-100 BIJIMIHHO

74-89 nobpe 3apaxoBaHO

60-73 3a10BLJIBHO
0-59 HE3aJI0BUTHHO HE 3apax0BaHO

JIns BU3HAYCHHS PEUTHHTY 3100yBaya BHUIOI OCBITH 13 3aCBOEHHS JUCIUTLIIHH
Rmac (mo 100 GamiB) onmepxkanuii pedtuHr 3 atectaitii (mo 30 GamiB) momaeTbes 10
perTUHTY 3100yBava BUIOI OCBITU 3 HaBYaIbHOI pob6oTH Rup (10 70 6aiiB): R muc = R
ap + R ar.

9. HaB4YaJbHO-METOAUYHE 320e3MeYeHHS

- JIEKTPOHHUM HABYAIBHUN KypC HABYAIBHOI TUCHUILUIIHU (HA HaBYAIHBHOMY
noptani HYBIll Ykpaiuu elLearn - nocunannus)

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

- TIPYYHUKH, HABUATbHI TOCIOHUKH, TIPAKTUKYMU;

- METOJMYHI Marepiajii 100 BUBYCHHS HABYAIBHOI JUCHMIUIIHU IS
3100yBayiB BUIIOi OCBITU JE€HHOI Ta 3204HO1 ()OpM 3100y TTS BUILOI OCBITH.

10. PexomengoBaHi Jxepesia inpopmanii

1.®i3uka. IlinpyyHuk s BUIIMX HaBYalIbHMX 3akianiB. B.B. boiiko, f.0.
I'ymentok, ILIL. Inpin. PexomennoBano no BumanHs Buenoro pamoro HYBIll Ykpainu
sk miapyunuk. Iligpyunuk. Bugasaunrso JIIPA-K, 2019. — 548c.

2.®i3nka. MigpyyHUK. PekomeHgoBaHO [0 BUAaAHHA BueHow pagoto HYBIl
YKpaiHn Ak nigpy4yHuk. B.B. bonko, I.l. bynax, A.0.f'ymeHtok, M.MN. InbiH K.: Nipa-K,
2016. — 468c.
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3.®i3uka. HaBuanbHuil mociOHUK camMOCTiiHOT poOOTH CTYACHTIB 1H)XEHEPHUX
crieniayibHOCTEH 3aknaaiB Buioi ocBith / B.B. boiiko, 51.0. I'ymentok, M.B. Mamntora,
B.I1. Yopmiit // K.: Bunagaunrso “Jlipa-K”, 2022. — 644 c.

4. TlpakTukym 3 ¢izuku. PexomennoBano 1o BuganHa Buenoro pagoro HYbBill
Vkpainn (mpot.NelO  Big 26.04.2017p) HaBuansuuii mnocionuk. B.B.boiiko,
Bigpmauenko A.Il., ILILInein, $1.0.'ymenrok, M.B.Mamtora KwuiB. BumaBHUIITBO
HYVYBIlII Ykpainu, 2017. Kuis. Bugasaunrso HYBill Ykpainu, 2017. 644 c.

+++++

InguBinyaJbHi 3aBJaHHSA 1JI51 CAMOCTINHOI pOOOTH CTYJACHTIB

CamocrTiliHy poOOTYy CTYJIEHTIB MOJUISIIOTh Ha Bl CKJIAJ0BI — MiATOTOBKY /10
HABYAJbHUX 3aHATH i BUKOHAHHS IHAMBIAYaJbHUX 3aBAaHb (ONUCOBI 3aBIaHHS,
pedepaTu, po3paxyHKOBI 3aB/IaHHS, PO3PaXyHKOBO-TrpadivHi 3aBIaHHA TOLIO).

3 KOXKHOTO MOAYJs 3 MEpIIOi CKJIAaJ0BOI BU3HAYAIOTH JIITEPATYpHI JKepena, Kl
MOTPIOHO oOMpaloBaTh, a 3 JAPYroi — Ha3By BHJAY IHAMBIAyaJlbHUX 3aBIaHb Ta
OpPIEHTOBHUM MEPEINIK X TEM.

TUIIOBI PO3PAXYHKOBI 3ABJIAHHS TA THANUBIAYAJIBHI 3ABJAHHS
JJISI CAMOCTIMHOI POBOTH
MOJYJb 1

1.1. MarepianbHa TOUKa PyXaeThes B3IOBXK MpsMoi. PiBusHHs pyxy Toukn X= A + B
t+Ct? +D 3,

1.1.1. Tpoananizysaru, npu sxkux 3Hauennsx napamerpis A, B, C, D marepiansna
TOYKA pyXaTHUMEThCS: 1).pIBHOMIPHO; 2). pIBHOPUCKOPEHO; 3). TaK, IO il MPUCKOPEHHS
3pocTae Mo JIHIHOMY 3aKOHY.

1.1.2. 3HaiiTi 3HAYEHHS MIBUJIKOCTI Ta MPUCKOPEHHS TOYKHU B JOBIILHUNA MOMEHT 4Yacy
(MUTTEBA MBUAKICTH T IPUCKOPCHHS).

1.2. MatepiaibHa TOYKa pyXaeThes 1Mo Koy pajgiycom R. PiBHsHHS pyXy TOuku @ =
A+B t+C #+D £,
1.2.1. Tlpoananisysaru, npu skux 3Hauenusx napamerpie A, B, C, D marepiansna

TOUYKA PyXaTUMEThCA: 1).pIBHOMIPHO MO KOJY; 2). PIBHO MPUCKOPEHO MO KOIy; 3). Tak,
110 ii KyTOBE MPUCKOPEHHS 3pOCTAE 10 JTIHIHHOMY 3aKOHY.
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1.2.2. Buznauuty 3Ha4eHHS KyTOBOI IIBUKOCTI B IOBUIbHUI MOMEHT 4acy

1.2.3. 3HaiiTu J1HIMHY MBUAKICTH TOUKH B JOBIILHUM MOMEHT 4Yacy.

1.2.4. BuzHaunTH 3HaYCHHS TaHTCHIIAJIbHOTO MPUCKOPEHHS B IOBUIBHUI MOMEHT Yacy.
1.2.5. Bu3HauuTH 3Ha4€HHS] HOPMAJIBHOTO MPUCKOPEHHS B JOBIJILHUN MOMEHT 4acy
1.2.6. 3HaliTu MOBHE MPUCKOPEHHS TOYKU B JOBUIBHUI MOMEHT Yacy Ta BU3HAYUTH KYT
M1K BEKTOpaMU MIBUAKOCTI Ta IIOBHOT'O MPUCKOPEHHS B JOBUILHUI MOMEHT 4acy.

1.3. Yepe3 Hepyxomuil OJIOK MEPEKHHYTa TOHKAa HEPO3TSHKHA HUTKA, HA KIHISX SKOI
migBimieHi aBa Tarapmi mMacamu M= 0,1 kr ta My= 0,2 kr. BuzHauwmth, 3 SKUM
MPUCKOPEHHSIM MOYHYTh PYyXaTUCh TATAPIIl MICHs TOTO, SIK iX BIAMYCTUIU? SIKUM mUIsX
Ipoie KOXKEH 13 HUX 3a MepIry CeKyHAay pyxy? Macoro Oioka Ta TepTsMm y 0601
3HEXTYBaTH.

1.4. TlpoananizyBatu pe3yibTaT CHIBYAApSAHHS JBOX KYJIbOK y BUMAIKY 1).a0COIIOTHO
IPYXKHOTO, MPSIMOTO, LIEHTPAIBHOTO yAapy Ta 2). aOCONIOTHO HEMPYXKHOTO yaapy.
BusHaunT MBUAKICTE pPyXy KyJbOK ITCIS 3ITKHCHHS Ta 3HAWTH, sIKa YacTHHA
MEXaHIYHOI €Heprii IpH LbOMY NEPETBOPUIIACH Y TEILJIOBY.

1.5. MaxoBuK y BHITISAI CYLILHOIO JUCKa, Maca skoro M, a giamerp ocHoBu D,
00epTaeThCs 3riMHO 3 piBHAHHSIM @ = At+B ?+Ct3,

1.5.1. Bu3HaunTH 3HAaYECHHS MIBUAKOCTI Ta IIPUCKOPEHHS TOYKU Ha Biactani D/2 Bix oci
(Ha MOBEpXHI1 AUCKA) Y JOBIJILHUNA MOMEHT 4acy (MUTTEBA IIBUIKICTh T IPUCKOPEHHS).
1.5.2. 3HaiiTi KIHETUYHY €HEPTil0 MaXOBHKA B IOBITbHUI MOMEHT 4acy.

1.5.3. BusHauntu oOepTaibHUNI MOMEHT CHJIM, IO Ji€ Ha MaXOBHUK Yy JOBUIbHHUU
MOMEHT Yacy.

1.6. Bu3HauuTh MakcUMangbHE TPUCKOPEHHS MaTepialibHOT TOYKH, IO 3AIMCHIOE
rapMOHIYHI KOJIMBaHHS 3 aMIUIiTy 010 0,1 M, SKII0 MakCHMaJlbHa MBUAKICTh TOYKHA 10
M/c. Hamucatu piBHSHHSA KOJWBaHb Ta 300pa3uTu TpadivuHO 3aJEKHOCTI 3MIIICHHS,
MIBUKOCTI, MPUCKOPEHHS TOYKH BiJl 4acy.

1.7. 3naiiTn MakCUMaJabHy MIBUAKICTh MaTepiaJibHOI TOYKH, IO 3A1HCHIOE TapMOHIYHI
KOJMBaHHA 3 aMIUIiTy1010 0,3 M, AKIIO MaKCUMaJlbHE MPUCKOPEHHS TOYKU JOPIBHIOE
1,2 m/c?. JlocnmiguTu pIBHSAHHA KOIMBaHbL Ta 300pasuTd Tpa(idHO 3aIEKHOCTI
3MIIIEHHS, IBUIKOCTI, TPUCKOPEHHS TOYKH BiJ 4acy.

1.8. Touka 3a1iiCHIOE OJIHOYACHO JBa KOJMBAHHS OJHIET YACTOTH, IO BIJIOYBaIOTHCS B
JBOX B3a€EMHO TEPICHIUKYIIPHUX HamnpsMKax. PIiBHSHHSA [HMX KOJIMBaHb MAalOTh
surnsan: X =Ai1Sinwt ta'y AxC0Swt, ne A1 =0,01 m; A= 0,03 M;. @ = 1 pan.
JlocaiauTu piBHAHHA TPA€eKTOpii, MOOyAyBaTH ii 3 BpaxyBaHHSIM MacuiTaly, MOKa3aTH
HAIIPSAMOK PYyXY TOYKH Ta BKa3aTH TOJOKCHHS TOYKH B IOYATKOBUH MOMEHT.

1.9. MarepianbHa Touka Oepe ydacTb y JABOX KOJMBAHHSX, L0 MPOXOJSATH B3J0BXK
ozHiei npamoi i omucyrothes piBHaHHAME: X1 =A1SIN@1t , X2 =AsSinant , ne A1=3 cm;
Az = 4 cM; o=, =2 ¢! 3naliTh aMIIITY Ly CKIaIHOTO PyXy, HOTO 4acTOTy, IIOYAaTKOBY
¢a3y, HanucaTH piBHAHHSA pyXy. [loOyayBaTtu BEeKTOpHY alarpamy uiss MOMEHTY yacy t
=0.

MOAYJIb 2
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2.1. BusHaunuTH KUTBKICTh PEUOBUHH Ta YHCIIO MOJIEKYJI Ta3y: a) KUCHIO, 0) a30Ty, B)
BOJISTHOT TTapy Macoro 1 Kr.

2.2. Ilpoanaii3zyBaTu, CKiJIbKM aTOMIB MICTUTh BOJISIHA Mapa: a ) Y KUIBKOCTI PEYOBUHU
0,1 momb; 2 ) y maci 0,1 xr?

2.3. BuzHauuTH MOJISIpHY Macy Ta Macy OJHIEl MOJIGKYJIM  KyXOHHOi COJi,
BYTJIEKHCIIOTO Ta3y, KUCHIO, a30TYy.

2.4. IlpoanamnizyBaTu, IIpH AKIA Maci KOKHOI 3 HA3BaHUX PEYOBHH B OJITHOMY KyO1UHOMY
METp1 MOBITPA 3’ SIBISETHCS HeOe3MmeKka OTpy€eHHA. [ paHUYHO OMycTHUMa KOHIICHTpAIlis
MoJiekyn napis pryti (HQ) B nositpi mopisaioe 3-10%m 3, a orpyiinoro rasy xmopy
(Cl) —8,5-10%8 m 3,

2.5. Cy4acHa TexHika Ja€ 3MOry cTBOpHTH BakyyM a0 10 "2 [Ta. BusnaunTn, CKijnbKu
MOJIEKYJI Ta3y 3aIMINAETHCSA TP TaKoMy Bakyymi B 1 M° mpu Temmeparypi 300K?

2.6. Y Oanoni o0'emMoM 3 11 MicTUTBCS a30T Macorw 10 r. Po3paxyBatn KOHIIEHTpAIIiIO
MOJIEKYJI ra3y.

2.7. BuszHauuTH CcepeHI0 KIHETHUYHY EHEPril0 MOJIEKYJd JABOXaTOMHOTO rasy 1
KOHIIeHTpaIlito Mosieky rpu Temneparypi 300 K 1 npu tucky 0,5 Mma.

2.8. Po3paxyBatu, sIK 3MIHUTBCS BHYTpimiHa eHepris 100r a)renito Ta 6) KHCHIO TIpH
30ibIIeHHs TemnepaTypu Ha 50°C?

2.9. 3HaliTy BHYTPILIHIO €HEPriK0 TPHOXATOMHOIO Tasy, w0 3aiiMae 06’em V, mpu
Temmeparypi 1, SKII0 KOHIIEHTPAIist HOro MoKy N?

2.10. IlpoanamizyBatu 3MiHy BHYTPIIIHBOI €HEprii OJHOATOMHOTO Ta3zy MiJ dYac
1300apHOT0 OXOJIOJIKEHHS, 130XOPHOTO OXOJIOPKEHHS Ta 130TEPMIYHOTO PO3IIUPEHHS?
2.11. 3naiiTi poOOTY 130TEpMIYHOTO CTHCHEHHS Ta3y, IO Mpalioe 3a nukiom KaphHo,
Koe(ilieHT KOpUCHOI [1i sikoro jopiBHioe 0,5, sKmo poOoTa 130TEPMIYHOTO
po3ipenHst nopiBHioe 10 kJx.

2.12. T'a3, mo 3maiticHtoe 1ukia KapHo, oaepikye Bia HarpiBada KiuTbKicTh Tersiota 30
k/[x. Busnauntu po6oTy ra3zy B MK, AKIIO TEMIIEpaTypa HarpiBaya BTpUYl BHUIIA 32
TEMIIEpaTypy XOJIOIUIHHUKA.

2.13. PospaxyBatu K. K. J. TEIUIOBOi MAIlMHHU, KUIBKICTh TEIUIOTH, IO 3a0upae
XOJOMWIBHUK 3a | CeKyHOay, Ta TOTY)XHICTh 1/I€aThbHOI TEIUIOBOT MAIMHU, SKIIO
TemnepaTypa HarpiBauka 127°C, a xonomwnbauka 23°C. KinbkicTh TemioT, mio
OTPUMYE MalllMHA BijJ HarpiBHUKa J0piBHIOE 50 [k 32 KOXKHY CEKYH]Y.

MOJY.JIb 3

3.1. Tpu omHAKOBUX TOYKOBUX 3apsau mo 5 HKJI KOXKHHI 3HAXOIATHCS B BEpPIIMHAX
PIBHOCTOPOHHBOTO TPUKYTHHKA 31 CTOpOHOIO 1 cM. BuszHauutu MOIynb 1 HampsiMOK
CWJIH, IITO JII€ HA OJIMH 13 3apsi/IiB 31 CTOPOHU JABOX IHIIHUX.

3.2. Biactans Mixk aBOMa TOYKOBUMH opHoWMeHHMMH 3apsaamu 0,9 HKn ta 1,6 aKn
nopiBHioe 50 cM. BuzHauuTH TOuKy, B Ky TpeOa MOMICTUTH TPETii 3apsja Tak, 1100
CHUCTEMa 3apsIiB 3HAXOAWJIACh B pIBHOBa3l. Bu3HaumTté po3mip 1 3HAK 3apsmay.
[IpoananizyBaTu, cTifika 4 HeCTiiiKka Oy/ie piBHOBara?
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3.3. Buznauutu, Ha sKid BIACTaHI OJWH BiJA OJHOTO MOTPIOHO PO3MICTUTH [IBa
OJTHOMMEHH1 TOYKOBI 3apsJIK B BOJI1, 100 BOHU BIIITOBXYBAJIUCH 3 TAKOKO XK CHJIOINO, 3
SIKOI0O BOHHU BIJIINITOBXYIOTHCS B BaKyymi Ha BiAcTaHl 9 cM. BigHocHa mienexkTpuyHa
MPOHUKHICTH BOAH 81.

3.4. B Teopii aToMa BOAHIO MPUIHATO, IO €IEKTPOH 00EPTAETHCS HABKOJIO TPOTOHA
(a71pa) 1o KoJI0Bi# opbiTi pagiycy 0,53 1072 m. IIpoananizysaTtu, yomy Oyze
JOPIBHIOBATH JIiHIMHA IIBUIKICT €JIEKTPOHA MPU TaKoMy 00epTaHH1? BuzHauuTH cuiny
B3a€MO/I1i MIJK €JIEKTPOHOM Ta IPOTOHOM.

3.5. Busnauntu, sikuii 3apsg Tpeda MOMICTHTH Ha TUIACTUHU KOHJIEHCATOpa IUIOIICIO
200 cMm, mo0 BOHM HpUTATYIOThCA 3 cwiowro 0,5 m? EnexkrpuuyHe moje paxyBaTu
OJIHOPIJTHUM, a MK TUIACTUHAMU JIIEJIEKTPUK CITIO1A.

3.6. Po3paxyBaTy MOTEHITIAIBHY €HEPTII0 CHCTEMH JTBOX TOYKOBHUX 3apsiaiB 2 HKI Ta 5
HKn, mo 3HaxonsaTrbess Ha Biactani 10 cMm oauH Bixg oxHoro. IlpoanamizyBatu, sk
3MIHUTBCSA MOTEHLIAJbHA EHEpris, SKUII0 3HaK OJHOrO 13 3apsAiB IOMIHITH Ha
HETaTUBHUM.

3.7. EnexTpoH BIiTae B OJHOPIAHE EJIEKTpUUHE Moje 3 HampyxkeHictio 100 B/M 3
I0YaTKOBOIO MIBHAKICTIO 10 ® M/c Tak, M0 BEKTOp IIBHAKOCTI MEPHEHIUKYIAPHUI 10
JHIA HAMPY>KEHOCT1 eIEKTPUYHOTO 1oJisl. BUusHauuTh: a) cuity, 110 /i€ Ha eJIeKTPOH; 0)
IPUCKOPEHHS PYXY €JIEKTPOHA; B) MIBUIKICTH eleKTpoHa uepes 107 ¢.

3.8. IlpoananizyBaTH. SIKy NPUCKOPIOIOUY PI3HUIO TOTEHINATIB MMOBUHEH MPONUTH
€JIEKTPOH, 10 Ma€ mBHAKICTH 10° M/¢, 06 HOro MBHAKICTE 3p0caa BTpudi?

3.9. 3maiitm BigHOmWeEHHs mBuaKocTed iomiB Cu®* ta K', mo npoinum ogHakoBy
PI3HMIIIO TOTEHITIATIB.

3.10. BusHaunTu Hampyry Ha KJIeMax JDKepena CTPyMy, SKIIO €ICKTPOPYIIiiHa cuia
JpKepena ctpyMy 12 B, a BHYTpILIHINA OMip MEHIINA 30BHIIIHBOTO B 5 pa3iB.

3.11. Akymynsarop nae ctpyM 2 A mipu 3amukanHi Ha omip 4 Om ta 1A- npu 3aMHuKaHHI
Ha 10 OM. Bu3zHauutu enexkTpopyuliiiHy Cuily, BHYTPILIHIA ONip €JeMEHTa Ta CTPyM
KOPOTKOI'O 3aMUKaHHS.

3.12. BusHauuTH CTPYM KOPOTKOTO 3aMHUKaHHS, SKIIO TaJbBaHIYHUN EJIEMEHT 3
enexTpopymiiHoto cusoro 1,5 B mae ctpym 0,1 A npu 3amukansi ioro Ha omip 14 Owm.

MOAYJIb 4
4.1. Tlo koHTYpy, 0 Mae (GopMy PIBHOCTOPOHHBOTO TPUKYTHUKA MPOXOIUTH CTPYM
cunoto 10 A. CropoHa TpUKyTHHUKA JOpiBHIOE 5 cM. BuszHauuTH I1HAYKIIIO Ta
HANPY>KEHICTh MAarHiTHOTO TOJIS B LIEHTP1 TPUKYTHUKA.
4.2. Tlo ABox mnapalenbHUX, TOHKUX, JOCTaTHHO JIOBIMX IMPOBIJHUKAX B BaKyyMi
MPOTIKAaIOTh OAHAKOBI CTpymu cwiow 10 A. Biacranb MDK NPOBIIHUKAMH S5 CM.
BusHauutu cuity B3aemojiii po3paxoBaHy Ha KOXKHHMM METp JOBXHHHU MPOBIIHUKIB.
[IpoananizyBaTu, SKUM YMHOM HaIlpaBJICHI CUJIM B3a€MOJIIi B 3aJIEKHOCTI BiJl HANIPSIMKY
CTPYMIB B POBITHUKAX ?
4.3. 3HaiiTh MarHITHUN MOMEHT paMKH PaJlyCcoOM 5 ¢M , SIKIIO MPHU MPOXOJKEHHI Yepes
il BUTKHM CTPYMY B LIEHTP1 paMKH CTBOPIOETHCA 1HAYKI[IS MaruitHoro mosst 0,5 Ti.
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4.4. HanpykeHiCTb Mar"HiTHOrO MOJSi B IEHTPi KoJoBOro BuTka piBHa 100 A/m.
MarziTHHI MOMEHT BUTKa 5 A-M2. Po3paxyBaTy pajiyc BUTKa Ta CUIy CTPyMY B BUTKY.
4.5. EneKTpoH pyXa€eThCs MO KOJIy B OJIHOPITHOMY MAarHiTHOMY IIOJ1 3 HAIPY>KEHICTIO
5-10% A/mM. Bu3HaunTH 4acToTy Ta NepioJ] 00epTaHHs eJIeKTPOHA MO OPOiTi.

4.6. [IpotoH 1 anbda-dyacTUHKA, IO MPUCKOPEHI OJHAKOBOIO PI3HHIICIO MOTEHITIATIB,
BJIITAIOTh B OJJHOpITHE MarHiTHe mnoJje. Po3paxyBaTu, B CKUIbKH pa3iB paalyc KPUBU3HU
TpaekTopii mpoToHa Oyae OLIbIIMM, YUM paalyC KPUBU3HU TPAEKTOpii ambda-
YaCTUHKU?

4.7. EnexTpoH BITa€ B OJHOPITHE MArHiTHE MOJI€ MEePHEHINKYISIPHO JHIAM 1HAYKIII.
Busnauntu cwity, mo i€ Ha €IeKTpOH 3 OOKy moJjis, skmio iHaykiis moas 0,5 T, a
pazailyc KpUBU3HU TpaekTopii 1 cm.

4.8. EneKTpoH pyXaeThcsl B MAarHITHOMY MO 3 iHAYyKIieo 5 MTin mo koiy pajgiycom 1
cM. Bu3HaunTi KiHETHYHY eHeprito enekTpoHa (B [k ta eB ).

4.9. 3apsKeHa 4acTHMHKA MPOMIIIIA MPUCKOPIOIYY PI3HUII0 MOTEHINANIB 1 BIETUIA B
CXpELIEHE I IMPpAMHUM KyToM enekrpudre ( 3 HanpysxeHnictio 10 B/M ) 1 marnitae (3
iHaykmiero 0,5 Tn ) mons. BuzHauuTH PI3HUINO TMOTEHINIATIB, SKIIO, PYyXalOYHCh
MEePHEHANKYIISIPHO TOJISIM, YACTUHKA HE BIIXWISIETHCS Bl IPSIMOJIIHIMHOI TPAEKTOPII.
4.10. Bcepenuni coneHoina, mo MicTuTh 10 BUTKIB Ha OAWH CM, ITOMICTHIN KOJIOBUH
BUTOK JiameTpoM 5 cM. [1imomnuHa BUTKa po3raimioBana mij kyroM 60° 10 oci coieHoizaa.
Po3paxyBaTu MarHiTHMil MOTIK, IO MPOHU3YE BUTOK, SIKIIO MO OOMOTII COJIEHOiIa
MPOTIKAE CTPyM, cuiioro 1 A.

4.11. B onHOpiAHOMY MarHiTHOMY 1ol 3 iHaykuiero 0,5 Ta piBHOMIpHO 00epTaeThCs 3
gactororo 10 ¢! pamka, mo micture 500 BHUTKIB, SIKi IMIIBHO IPUISTAIOTH OJAMH IO
oxnoro. ITnoma pamkn piBHa 200 cM? .BH3HAYUTH MHUTTEBE 3HAYEHHA €. P. C. IHAYKIi
171 KyTa nosopory pamku 30° ta 60°,

4.12. KonuBaabHUI KOHTYDP MIiCTUTh KOTYIIKY iHAyKTUBHOCTI L, KOHIeHCaTOp €MHICTIO

C ta pesucrop 3 onopom R. Kommencarop sapsmxenuii kinbkicTio enekrpuku Q.
Buznauutu: 1) nepiog KoJMBaHb KOHTYpY; 2) JOrapu@MIidyHUI IEKPEMEHT 3aTyXaHHS
KOHTYpPY; 3) PIBHSIHHSI 3aJIeKHOCTI 3MIHM HallpyT¥ Ha OOKJIaJKax KOHAEHCATopa BiJ
yacy (MUTTEBE 3HAYEHHS HAmNpyru ); 4) pIBHSAHHA 3aJIEKHOCTI 3MIHU CTpyMy uepe3
KOTYIIKY 1HIYKTHBHOCTI BiJl Yacy (MUTTEBE 3HAYCHHS CHIIU CTPYMY).

MOJY.JIb 5

5.1. Ha TOHKY MJIiBKY B HampsMKy HOpMaIi JI0 il MOBEpXHI Maja€ MOHOXPOMATHYHE
cBiTIIO 3 pAoBxkuHOIO XBmial 0,5 MkM. BinOute Big IUIBKH CBITJIO MaKCHMAaJIbHO
MiJCUJICHE BHACTIOK iHTepdepeH . BusHaunty MiHIManbHy TOBIIHMHY IUTIBKH, SKIIO
MOKa3HUK 3JIOMJICHHS MaTepialy TUTIBKH JOPiBHIOE 1, 4.

5.2. Ha gudpakuiiiny pemnitky, sika mae 430 mTpuxiB Ha 1 MM, HOpMaJIbHO Majaae
My4YOK CBITJIAa BiJ HATpPi€BOi JamMmnu 3 MOBXHHOKO XBuil 0,589 MkMm. Busnauntu Kyt
BIJIXHJIGHHSI MIPOMEHIB CBITJIA, MPU SKOMY CIIOCTEpITaeTbcs OCTaHHIN TupaKIiitHuiA
MakcuMyM. Po3paxyBatu mopsiok bOro MakCuMymy?

5.3. Kyt maxginas npomeHns Ha moBepxHio ckia gopisaioe 60°. Ilpu mpomy BinOuTuii
MyYOK CBITJa BUSBUBCA MAaKCHUMAaJIbHO MOJSPU30BAHUM. BHU3HAUWTH KyT 3aj0MJICHHS
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MIPOMEHSI.

5.4. Bu3zHauuTH, B CKUIBKH pa3iB Oyne ocialiaeHuid MpoMiHb IPUPOTHOTO CBITIA, SKIIO
MPOIYCTUTH HOTo 4Yepe3 JBa HIKOMI, MUIOMIMHYU TOJSPHU3alili SKUX CTAHOBIATH KYT @
=45°, BpakaTu, 110 NpHU NPOXOIKEHHI uepe3 KOXKHHMI HiKOJNb IHTEHCHUBHICTH CBIiT/Ia
BHACJIJIOK BIJIOMBAHHS 1 MMOTJIMHAHHS 3MeHITyeThes Ha 10 %.

5.5. OuinuT poOOTY BUXOAY €JIEKTPOHA 3 METaly, SIKIIO (OTOEPEKT CIOCTEPIraeThCs,
MOYMHAIOYH 3 JOBXKUHU XBUJI cBiTia A = 0,4 MK.

5.6. Buznauutu, un Oyae matu Micte ¢poToedekT, Ko MeTall, po00oTa BUXOAY SKOTO A
= 2 eB, OCBITIIIOETHCS CBITJIIOM 3 JTOBKHHOIO XBIIIL A = 500 HM.

5.7. BupaxyBaTu eHepriio, aky unpominioe 1 m> mosepxni Conus 3a 1 XBUIUHY, SKIIO
NpUIHATH Temueparypy Horo mnoBepxHi piBHOO 5800 K. Paxysatu, mo Conue
BUIIPOMIHIOE, SIK A0COIFOTHO YOPHE TLIIO.

5.8. BusHaunTH KOHIEHTpamito (OTOHIB Ha BiacTtaHi | M BiZ TOYKOBOTO
MOHOXPOMAaTHYHOT'O JiKepesna NoTYXHICTIO 10 BT, 0 BUIIPOMIHIOE XBUJII JTOBXKUHOIO
0,76 MKM.

5.9. UepBoHa Mexka doToedekTy s 3a1i3a JOPIBHIOE 262 HM. 3HANTH poOOTY BUXOMY
€JIEKTPOHIB 3 3aJ1i3a (B JHKOYJISIX Ta €JICKTPOH-BOIBTAX).

MOJIY.JIb 6

6.1. BuxopuctoBytounm Teopiro bopa Bu3HauMTH: paaiycH OBOX TMEpHIUX OpOIT
€JICKTPOHA B aTOMI BOJIHIO; IIBHJIKOCTI €JIEKTPOHA HA IUX OpOiTax; MPUCKOPEHHS Ha
HUX.

6.2. BusHauut MakcUMalbHy €Hepriio (OTOHA, SKUW BUIPOMIHIOETHCSI aTOMOM BOJTHIO
B yJIbTpadionaeToBi cepii.

6.3. HaiiGinpIma moB)KHMHA XBWJI CIIEKTPaIbHOI JIiHIT BOJHIO cepii JlalimaHa nopiBHIOE
121,6 uM. Po3paxyiite HallO1IbIITY JOBXHUHY XBUII1 B cepii banbmepa.

6.4. OGuHCcIUTH TOBXKHUHY XBHIIL Jie Bpoinst 17151 mpoToHa 3 KiHeTUYHOO eHeprieo B 100
eB.

6.5. [IpoanamnizyBaTH, sika €HEpris 3B’s3aHa 3 MAaCOI €JICKTPOHA, SKUW 3HAXOJIUTHCS Y
CITOKOi?

6.6. BuzHauutu eHeprito, Macy Ta IMIYJbC (KUIBKICTh pyXy) (DOTOHAa PEHTI€HIBCHKOIO
IPOMIHHA 3 TOBKUHOIO XBui 10710 M.

6.7. BusHauuty AOBXMHU XBWIb Ji€ bpoilisl o-4acTMHKK Ta MPOTOHA, IO MPOUILIN
OJIHAKOBY pi3HHMINIO ToTeHIamB 1 kB.

6.8. OuiHUTH NOBXUHU XBWIb J€ bpoilid enexkTpoHa, 10 pyXaeTbCs Ha MEpIIid Ta
Ipyriii 00pOBCHKIM OpOITI B aTOMI BOJHIO.

6.9. Busnauutu MakcuManbHy eHeprito (QoroHa cepii bambMepa B cHekTpi
BUIIPOMIHIOBaHHS! aTOMapHOT'O BOHIO.

6.10. PospaxyBatu eHeprito (QoToHa, sSKUM OyB BUIMYIIEHUM aTOMOM BOJHIO TIPH
nepexo/ii eJIeKTPOHA 3 TPEThO1 OpOITH HA JIPYTY.

. . 2 .
6.11. Busnaunty, sIKy eHeprito Tpeba 3aTpaTuty, mob sapo remio  , He posminntu Ha
HYKJIOHU?
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6.12. ATomHmii peaktop noTyxkuictio P=25-10° Bt (25 MBT) Mac k. K. 1. piBHE 25%.
Busnauuth, sika Maca ypaHy-235 BUTpada€eThCs y peakTopi 3a 700y, SKIIO MPU OTHOMY
aKTI MOJILTY S7pa OTO 130TOMY ypaHy BUAUIAETHCS eHepris piBHa 200 MeB?

(v b b 10
6.13. Po3paxyiiTe eHeprito 3B’s13Ky siapa atoma bopa ¢ B.

6.14. B ycraHoBkax ansi Y — ONPOMIHIOBaHHS Yy CIICBKOMY TOCIOAApCTBI

BUKOPHUCTOBYIOTh [} — paIlOaKTHUBHHUI 130TOI ME31I0 1?5’573 Cs. Hamucatu peakmito [3-

po3nany. BusHauuTH MakcHUMalbHY 4YacTOTy 7Y-BUIPOMIHIOBaHHS, SIKIIO HaWOUIbINIA

eHepris y — kBauTiB gopisHoe 0,66 MeB. OGUUCIUTH PENTATUBICTCHKY IBUAKICTD 5 —
YaCTUHOK, SIKIIIO BOHU MaroTh eHeprito 1,18 MeB.

TUIIOBI TEMM JIJISI PEGEPATIB
MOJIYJIb 1

1.1. InepiianbHi Ta HeIHEpLIANBHI cUCTeMHU BLTIKY. [IpuHIun iHepiii.

1.2. ITpunnun BigHOCHOCTI ["amines ta ElfHmTeiHa.

1.3. IMmynibe TiNIa B KJIACUYHINA MEXaHIIll Ta MEXaHiIl Teopii BIIHOCHOCTI.

1.4. IlenTp Mac cucTeMHu Ta TeOpeMa Ipo pyx LEHTPY Mac.

1.5. [lenTp Mac CUMETPUYHUX OJTHOPIAHUX TIJ Ta CUCTEM MaTepiadbHUX TOYOK

1.6. PeaktuBHuii pyx. PiBHsHHS Memepcbkoro Ta L{ionkoBcbkoroO.

1.7. KoHcepBaTHBHI CHJIM B MEXAHILII.

1.8. IToreHmianbH1 CHIIOBI OIS,

1.9. I'pasiTaniiina crana Ta ii eKciepuMeHTaTIbHE BUSHAYCHHS.

1.10. Teopema mpo 3MiHY KiIHETHYHOT €HEPTii CUCTEMHU.

1.11. I'paciune 300pa>keHHs BEIMYUHUA POOOTH 3MIHHO1 CHIIH.

1.12. Bu3HaueHHd MOMEHTY IMITyJIbCY CHCTEMH T Ta YMOBHU BUKOHAHHS 3aKOHY
30epeKeHHsI MOMEHTY IMITYJIbCY

1.13. 3wmicT noHATTs “eHepris’’ B Mexadiri. [1oscHITE, sIK 3B’s13aHi MOHATTS “‘podoTa” 1
“enepris’.

1.14. Monyns FOnra. Ilnactryni Ta npyxHi gegopmariiii peaaTbHUX TiI.

1.15. YMmoBa Hepo3puBHOCTI Teuii piauan. PiBusHHs beprymi.

MOJIYJIb 2

2.1. Temneparypni mkanu Lenwcia, Kenbpina, @apenreiita, Peomiopa.

2.2. Yucio cTyneHiB cBOOOIU Tijia (CUCTEMH).

2.3. 3axonu ®ika, Pyp’e ta HbroToHa st siBUI mepeHeceHHs. ['pamaieHT (iznyHOi
BEJIMYMHU.

2.4. Koediuientn audysii, TEMIOMPOBIAHOCTI Ta BHYTPIIIHBOTO TEPTS (B’SI3KOCTI) 1 iX
3B'A30K.

2.5. Biuynuit ABUTYH NIEpIIOro Ta APyroro pomay.

2.6. EnTpomnis Ta TepMoauHaMivyHa iIMOBIpHICTb. [IpuHIINMI 3pOoCcTaHHs €HTpOMii.

2.7. EnTpomnis Ta npuBeaeHa TEIUIOTA.
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2.8. PiBusans Ban — nep — Baanbca amns peaabHUX rasis.
MOAYJIb 3

3.1. EnemeHTapHUii eEKTPUYHUHN 3aps)l Ta METOJIU MOTO BU3HEAUCHHS.

3.2. EnekTpoeMHICTh 3emuli.

3.3. Po3paxyHok moJist Jumoss.

3.4. CerHeTOENeKTPUKH.

3.5. [I’e30enexkTpuunuii eexT.

3.6. OTpumaHHS yIBTPa3BYKY.

3.7. 3axonwm (nipaBuia) Kipxroda s po3paxyHKy CKIQIHUX €IEKTPOMEPEK.
MOAYJIb 4

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

4.3. BilHOCHA MarHiTHa MPOHUKIIMBICTh cepefoBuIna. [lia-Ta mapamMarHeTUKH.
4.4. ITpuHIUn po60TH €IEKTPOMAIIIMHHOTO TeHepaTopa.

4.5. PiBHauHs MakcBeia.

4.6. Bexrop [loitHTiHTAa.
4.7. XBunboBe piBHAHHS. Onepartop Jlammaca.
4.8. Buxpose enextpuune nose. Ctpymu Oyko. [Haykiiitai meyi.

4.9. Tpunnun aii nuknorpona tTa MI'JI- reHepartopa.

4.10. MeTo BEKTOPHUX JliarpaM 300paXeHHsI TApMOHIYHUX KOJIMBaHb. BUTT4L.

4.11. Anepioanuni npouecu. Yac pemnakcanii, KoeQilleHT 3aracaHssi, JorapupmMIyHun
JEKPEMEHT Ta T0OPOTHICTh €JEKTPUYHOIO KOJUBAILHOTO KOHTYPY.

4.12.CknasanHs JBOX B3a€MHO MEPIECHIUKYISApHUX KouBaHb. Dirypu Jliccaxy.

4.13. Pe3oHaHC CTpyMy Ta HaMpyTH B €JIEKTPUYHUX KOJIUBAIBHUX KOHTYpAX.

4.14. OtpumanHs paIioOXBWIb PI3HOTO Jlalla30Hy, IHGPAYePBOHUX XBHIIb, BUIIUMOTO
CBITJIa, YABTPad10JIETOBUX XBWIb, PEHTTCHIBCHKUX Ta Y — POMEHIB.

MOAVYJIb 5
5.1. SIBuiie MOBHOTO BHYTPIIIHBOTO BiIOMBaHHs. BolokOHHA ONTHKA.

5.2. Ilpuposa BUIPOMIHIOBAHHS CBITJIa aTOMaMU. XBUIILOBUH IIYT.
5.3. CMyr#u piBHOI TOBIITMHU Ta PIBHOTO HAXWUITY.
5.4. Mudpakiia Opayurodepa.

5.5. CnekrpanbHi npuniaay (Mpu3MoBi Ta AU pakiliiHi).
5.6. PeHTreHOCTpYKTYypHHUI Ta pEHTICHOCTICKTPATbHUIN aHaIi3.
5.7. Metoau oTpUMaHHS MOJSPU30BAHOTO CBITIA?

5.8. [Ipusma Hikons
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5.9. JTuxpoizmy. [Tomspoinu.
5.10. Edextu 3eedeka ta Keppa.
5.11. IlykpomeTtpis.

5.12. 3akon byrepa — JlamOepta — bepa. [Ipupoaa nornuHaHHs cBiTIA.
5.13. B yomy CcyTh Tak 3BaHOi yibTpadioaeToBoi kKaractpodu?

5.14. Edext KommnroHa.
MOAVYJIb 6

6.1. ITeperBopenns ["anines ta Jlopenma. JlopeHiieBe CKOpoUeHHs JIIHIHHUX PO3MIPIB Ta
MIPOMIXKKIB 4acy.
6.2. [loctynaru cnierianbHO1 Teopii BigHOCHOCTI EfftHIITEHHA.

6.3. Kimacuunwii Ta pelaTHBICTCHKHUN 3aKOHU CKIIQJECHHS IITBUIKOCTEH.

6.4. 3anexHICTh Macu BiJ MBHUIKOCTI pyXy. PenaruBicTcbkuii iMmynbe. OCHOBHHIMA
3aKOH PEJISATUBICTCHKOI TUHAMIKH.

6.5. B3aemo3B’s130k Macu Ta eHeprii. EHepris criokoro. Enepris 3B 513Ky .

6.6. ExBiBaJICHTHICTH I'paBITAIlIAHOT Ta 1HEPIIIAJILHOT Mac.

6.7. I'imoTe3a ne- bpoiins

6.8. CrmiBBigHomeHH: I eizenbOepra.

6.9. di3uyHMi1 3MICT XBUITHLOBOT (PYHKIITI].

6.10. PiBusiuus Llpeninrepa.

6.11. OpbiTanbHe, MarHiTHE Ta CIIHOBE KBAHTOBE YHMCJIO.

6.12. Ilpuniun poboTH nasepa.

6.13. JliemekTpuku i HaAMIBNPOBITHUKKW. BanmeHTHA 30Ha, 30HA MPOBITHOCTI, IMTUPHHA

3a00pOHEHOT 30HU.

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

6.15. Edext Xomna.

6.16. IIpupoaHa pagioaKTUBHICTh. 3aKOH PAAI0AKTUBHOTO PO3Maay. AKTUBHICTh, CTasa
posmany, nepioj HamiBpo3mamty.

6.17. OcHoBHI XapakTepucTuku aib(pa Ta Oera posmaniB. B3zaemonis 3 peyOBHHOIO.
3axucCT B A1l BUIIPOMIHIOBaHHS.

6.18. T'ama-BUNpPOMIHIOBAaHHS Ta HEWTPOHHE BUIIPOMIHIOBaHHS, iX MpUpoaa Ta
XapaKTepuCTUKU. B3aeMo/ist 3 pe4oBUHOI0. 3aXUCT BiJ J1i BUIPOMIHIOBAHb.

6.19. Jo3umeTpis pamloaKTUBHUX BHUIPOMiHIOBaHb. OAWHUIN aKTUBHOCTI 1 103U
BUIIPOMIHIOBaHHSI.

6.20. Meroau peectparlii BUIPOMIHIOBAHb.

10. MeToau HABYAHHSA



11. ®opmu kouTposto IenuT

30

Yacruna |
HapuanbHi BuxoHnanus MonyneHui
g . ) - Bceworo
= 5 3aHATTA iH MBI Iy aIbHHUX (3MiCTOBO- Sautin
CE E Monyie | Tema (iaroroBka 3aBJaHb MOJYJIbHUI) (cyma
: Ta (OP, pedepar, KOHTPOJIb 4+5+6)
BUKOHAHHS) | PI'P, PP Ta iH.)
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
S 1.4. 4 1 1 5
 Beworo 3a MOaYJb1 16 5 6 27
5| 2 2.1. 4 2 2 8
z 2.2. 4 1 1 4
S 2.3. 4 1 1 6
= Beworo 3a MOAYJIb 2 12 4 4 20
3 | 31 6 3 3 6
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| 3.2 6 2 3 4
Bcboro 3a moayJnb 3 12 5 6 23
Bceworo 3a norounuii 40 14 16 70
KOHTPOJIb
[TincyMKOBHIA KOHTPOIH (aTecTallist) 30
Pazom 100
Yacruna 11
HapuanbHi BukoHaHHS Monyneaui
g . ) ) Bceroro
- 2 ?aHfITTﬂ 1HIUB1AyaJIbHUX (3MicTOBO- Satie
5 8 Monyib Tema (mizroroska 3aBJIaHb MOJTYJIbHU)
o Ta (cyma
g (OP, pedepar, KOHTPOJIb 4+5+6)
§ BUKOHAHHA) | PI'P, PP Ta in.)
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
Bceboro 3a moayJinb 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 5 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 moayJab 6 12 4 4 20
Bceworo 3a notounuii 40 14 16 70
KOHTPOJIb
[TizcyMKoBHI KOHTPOJIb (iCIuUT) 30
Pazom 100

12. Po3moain 0aiiB, IKi OTPUMYKOTh CTYAE€HTH

1 cemecTp

IToTounmi1 KOHTPOJIH

Peiitunr 3 Petitunr 3

3micToBmii

| 3micToBui

| | 3micToBuii

HaBYAITHHOL

IOJaTKOBOT

Petituar
mTpadHAN

[TincymkoBa
arecTaiis

3arajapHa
KIJIBKICTD
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Moay.b 1 MOAYJb 2 MOAYJIb 3 pobotu pobotu R wre (ex3ameH Oamnis
R up R p YM 3aJ1iK)
0-100 0-100 0-100 0-70 0-20 0-5 0-30 0-100

Ipumitku. 1. Bignosinno no «IlomoxxeHHS Npo KpeAUTHO-MOIYJIBHY CHCTEMY HAaBUYaHHS B
HVYBill Vkpainn», 3atBepmkenoro pekropoM yHiBepcuteTy 03.04.2009 p., peHTHHTr cTyleHTa 3
HaBYaJIbHOI poOOTH R HP CTOCOBHO BUBYEHHS NIEBHOI AUCHUILTIHM BU3HAYAETHCS 32 (POPMYIIO0

0,7 (RWsnm « KW3m + ... + RMzp - KM3y)

RHP = ---=-m-mmmmmm oo + Rap - Rurre,

ne ROz, ... RM3yp — peiituarosi oniHky 3MicToBHX MOIyiB 3a 100-6aIbHO0 MIKATIOK;
N — KUIBKICTh 3MICTOBUX MOJIYJIIB;

KM3m, ... KMy — kinekicts kpeautie ECTS, nependadeHux poGOYMM HABYAIBLHHM ILIAHOM
JUIS B1ITIOB1THOTO 3MICTOBOTO MOJTYJISI;

Kmuc = KM3m + ... + KM3y — kinskicts kpeautis ECTS, nependauenux po6ounM HaBYaIbHUM
IUTAHOM JUIs1 AMUCHUIUIIHYU Y TIOTOYHOMY CEMEeCTpi;

R np — peifTuHr 3 1o1aTKOBOI pOOOTH;
R mrp — peiitunr mrpadHuii.

Hageneny ¢popmyny MoxkHa cripoctuTy, ko npuitasty KO3w = ...= KMW3m. Toxi Bona 6ye
MaTu BHUIJISI

0,7 (RM3m + ... + R(M3y)
RHP = -------=-mmmmmmmmmomeme oo + Rap - Rurre.
n

Peiimunz 3 0o0amxkoeoi pooomu R np nonaetscs 10 R up 1 He Moxe nepeBuiyBatu 20 Gais.
Bin BU3HAuYa€THCS JEKTOPOM 1 HAJIAETHCS CTYJIEHTaM PIIIEHHSIM KadeIpH 3a BUKOHAaHHS pOOIT, sIKI He
nependadeHi HaBYAILHUM TUTAHOM, aJie CIIPUSIOTH M1BUIIICHHIO PiBHS 3HAHb CTYACHTIB 3 TUCIUILTIHU.

Peiimunz wmpaghnuii R e He nepepuiye 5 6amiB 1 BigHiMaeTbes Bif R up. Bid Bu3HauaeThcs
JIEKTOPOM 1 BBOAMTHCS PILICHHSIM KadeIpH JUIsl CTyIeHTIB, SIKi MaTepial 3MiCTOBOI'O MOJIYJISl 3aCBOIIN
HEBYACHO, He TOTpUMyBasincs rpadika poOOTH, MPOITyCKaIN 3aHATTS TOILIO.

2. 3rigHo 13 3a3Ha4eHUM [l0NOKEHHAM nidzomoeka i 3axucm Kypcoeozo npoekmy (pooomu)
omiHoeTbes 3a 100 0ampHOIO MIKAJIOKO 1 Jalll MEPEeBOIUTHCS B OIIHKH 32 HAIIIOHAJIBHOIO IIKAJIOK Ta

mkanow ECTS.

IIIkauaa oninoBanusa: HanioHajabHa Ta ECTS

Cywma 6aniB 3a Bci |  Orminka Orminka 3a HallOHATHHOIO MIKAJIOI0
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BUJIM HaBYAJIbHOI ECTS JUTSL €K3aMeHY, KypCOBOTO TUTS 3aJTiKY
JUSITBHOCTI MPOEKTY (poOOTH), MPAKTUKH
90 - 100 A BIIMIHHO
82-89 B oBpe
74-81 C A106p 3apaxoBaHO
04-73 D 3aJI0BILHO
60-63 E
HE3aJIOBLIBHO 3 HE 3apaxoBaHoO 3
35-59 FX MO>KJIMBICTIO TIOBTOPHOTO MOJTHBICTIO
CKJIaIaHHS MOBTOPHOTO CKJIAJIaHHS
. HE 3apaxoBaHoO 3
HE3aJIOBLITHHO 3 ,
, 000B’SI3KOBUM
0-34 F 000B’I3KOBUM TTOBTOPHHM
. MOBTOPHUM BUBUYEHHSIM
BHUBUYCHHSIM JUCIUILTIHH :
JUCITUTUTIHA

13. Metoanune 3a0e3nmeueHHs

Bce meToanuHe 3a0e3nevyeHHs — JICKUITHUI MaTepiajl, onuc JadopaTopHHUX
poOiT Ta 3aBHAHHA AJsl CAMOCTIIIHOI po0OTH € Ha eJeKTPOHHMX Hocisax. Bes
iHpopmaniss Hamaerbess cryaeHTam BukjIagadeMm. s indopmamisa moxe OyTu
po3MillleHa Ha calTi kKadeapu.

Martepian iHbOpMaIiitHOTO XapakTepy, KM B JIOCTAaTHIA Mipl BUCBITICHUN B
HaBUYaJbHIA JITEparypi, CTYACHTH OINAHOBYIOTh CaMOCTIiHO. PexomeHaoBaHa
Jiteparypa € B 10cTaTHiil KijibkocTi B 0i0sioreni HYBIlIl Ykpainu.

14. PexomeH10BaHa JliTeparypa

ba3zosa
1. boiiko B.B.,bymax I'.l..I'ymentox f.0.(3a penakuiero B.B.boiika). ®i3uka.
Yactuaa |. Mexanika. MonekynspHa ¢i3uka Ta TepMoauHamika. Enextpuka

//HaBuaabHuii mocionuk (3 rpupom MOH Vkpainu 3a Ne 1/11-7330 Big 04.08.10 p.),
BUJIAHHS TPETE, Tiepepooiene 1 nonopHeHe.-Kuis, B «A30yka», 2012.- 371 c.

2.boiiko B.B., Cykau I'.O., Kiganos B.B. ®i3uka. Iligpy4yHuk ajig CTyJEHTIB
He(I3MYHUX CTEIlaJbHOCTEeH BUIIUX HaBYAIBHUX 3akiajiB (rpud MiHicTepcTBa OCBITH
1 HAyKd, MOJIOJII Ta cropty Ykpainu, auct Ne 1/11 - 11440 Big 06 02. 2011 p.) Bummx
HaBUaJbHKUX 3akjiafaiB // Jlonenwsk: Bun-Bo ta npyk TOB «lOro-Boctok, JITny, 2012, —
488c.

3.boitko B.B. ®i3uka. HaBuyanbHuili mMOCiOHUK I CTYACHTIB TEXHIYHHMX Ta
TEXHOJIOTTUHUX CIIeNIaTbHOCTEN BUIIMX HABUAJIBHUX 3aKiIafiB Ykpainu. //HaBuanbHuii
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nocioauk (3 rpudom MOH VYkpaiam 3a Ne 1.4 /18 —I' - 1434 Bix 27.08.07 p.) , BUmanus
npyre, nepepobiieHe 1 nonoBHeHe. - Kuis.: BugaBauntso ,,[Ipodi”, 2012. —576 c.

4. boiiko B.B.,bynax I'.l.['ymentok f.0.(3a penmakuiero B.B.boiika). ®izuka
Yactuna |l. Enexkrpomarnetusm. EnexkrpomarhiTHi KoduBaHHsA Ta XBuil. OnTHKA.
Enementn xBaHTOBOi1 (hi3uKH, (DI3UKH TBEPJOro TijIa, aToMa Ta sapa //HaBuyanbHui
nocionuk (3 rpudpom MOH VYkpainu 3a Ne 1/11-7330 Big 04.08.10 p.), BUaHHS TpETE,
nepepooiene 1 nfonoBHeHe.-Kuis, BI[ «A30yka», 2012.- 319 ¢. (19,94 np. apk.)

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

6.Tpopumona T.M. Kypc ¢uzuku / T.M. Tpodumosa — M. : Beicmias mik., 2003.-
542 c.

7.®13uka / bnank O.4., I'peuxo JL.I'. — X. : ®dakr, 2002. — 344 c.

Jlonomixkna
1. boiiko B.B. ®i3uka / B.B. boiiko — K.: Apicreii, 2007. — 576 c.
2. Kypc ¢izuku. Ku. 1. ®i3uyni ocHOBU MexaHiku. MoinekymsipHa ¢izuka i

tepmoauHamika / bymok I'.®., Benrep €.®. — K.: Buma mik., 2002.- 375 c.
3. Kypc ¢i3uku. Ku. 2. Enextpuka 1 maraetusm / bymok I'.®., Benrep €.®. —
K.: Buma mik., 2003.- 278 c.

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

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

6. 3aranpHuii Kypc ¢izuku. T.2. Enektpuka 1 maruetusm / Kyuepyk [.M.,
I'op6auyk I.T., JIyuuk ILIT. — K. : Texnika, 2006.- 452 c.

1. 3aranbauil kypc ¢i3uku. 1.3. Ontuka. KBantosa dizuka / Kyuepyk .M.,
I'op6auyk I.T., JIyuuk ILIT. — K. : Texnika, 2006.- 518 c.

8. dizuka a8 IHKEHEpHUX  crneriambHocTe.  KpemutHo-momynbHa
cucrema.u.l / Kymim B.B., ConosiioB A.M., Ky3nenosa O.4., Kynimenko B.M. — K. :
Har. asin. yH-T., 2004. — 456 c.

9. dizuka a9 1HKEHEpHUX  crnemiaibHocTte.  KpenutHo-momymibHa
cuctema.u.2 /

Kynim B.B., ConositoB A.M., Ky3uenosa O.41., Kynimenko B.M. — K. : Hau. aBiu. yH-
T., 2005. — 380 c.

10. 3aranpHuii kypc ¢izuku: 30ipuuk 3ana4d / LI1.I'apkyma, I.T.I'opOauyx,
B.I1.Kopiuuuii Ta iH.; 3a 3ar. pea. LIL.IMapkymi. — K.: Texnika, 2004. — 504 c.

11. MetonuuHi BKa3iBKU 10 J1abopaTopHuX pooiT 3 Ppizuku. Y.II. (EnexTpuxa.
Maruetusm) / B.J1. Ickpa, B.B.boiiko, O.1. Kocenko, XK.I1. OnbxoBcbka. - K.: Bug.
HamionanpHOTO arpapHoro yHiBepcutery., 1996. — 32 c.
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12.  Meroanuni BKa3iBKH 70 JabopatopHux poOit 3 ¢izuku. Ontuka. Y.1
(I'eomeTrpuuna Ta xBuiboBa ontuka) / Kocenko O.1., OnbxoBcbka XK I1.,
[Taposcrkuii b.B. - K.: Bun. HamionansHoro arpapsoro yHisepcutety, 2002. — 51 c.

13. MeroanuHi BKa3iBKU J0 JabopaTopHUX poOiT 3 ¢izuku. Onrtuka. Y.11
(KBanToBa ontuka) / Ickpa B./l., boiiko B.B. - K.: Bun. HamionanpHOTro arpapHoro
yHiBepcuteTy, 1999. — 50 c.

15. Indopmamniiini pecypcu

BuBuenns mucrumiau ,,Pizuka” mepeadadae BUKOPUCTAHHS 1H(OpMaIIHO -
KOMI'IOTEPHUX TEXHOJIOTIH (Tyio0anpHa cucTema IHTepHET, eJIEKTPOHHI MiIPYYHUKH,
Bizyamizallis (pi3MUHMUX SBUI Ta MPOIIECIB, OLIIHIOBAHHS 3HaHb, 0OpPOOKa PE3yJIbTaTIB
¢izmunoro excnepumenty B Mathcad, Excel) ta pe3ynbratiB cy4acHHX JOCTIKEHDb B
ranxy3sx Qi3uKH.

Bce meToanuHe 3a0e3neyeHHs — JICKUIMHUA MaTepiajl, onuc JadopaTopHUX
poOiT Ta 3aBHAHHA AJSl CAMOCTIHOI pPO0OTH € Ha eJeKTPOHHHMX Hocisix. Bes
iHpopMmaniss Hagaerbess cryaeHTamM BHKIagadeMm. s indopmania moxke OyTm
po3MillleHa Ha CalTi Kadeapu.

Martepian iHbOpMaIiitHOTO XapakTepy, SKHM B JOCTaTHINA Mipi BHCBITICHHUI B
HaBYAJIBHINA JiTepaTypi, CTYJACHTH OMNAHOBYIOTh caMOCTiiiHO. PexomeHnaoBaHa
JiTepaTypa € B JocTaTHiil kKiabkocTi B 0i0ioreni HYBIll Ykpainu.

Ilpuxnao ons 3anixy

[ToTouHe TecTyBaHHS Ta caMOCTiiHa poboTa Cyma
3mictoBHil MoyJib Nel 3micTtoBuil MOJTyJIh Ne 2
T1 | T2 | T3 | T4 | TS5 T6 T7 T8 T9 100

T1, T2 ... T9 — TemMu 3MICTOBHUX MOJYJIB.
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[Tpuknan pist eK3aMeHy

[TincymxoBuii
[ToToune TecTyBaHHS Ta caMOCTiifHa poboTa TECT Cyma
(ex3ameH)
3micToBUil | 3MICTOBHUI MOIYJh 3MiCTOBUI MOJTYJIb
MOayTh 1 2 3 100

T1 |T2| T3 | T4 | TS5 | T6 | T7 |T8|T9|T10| T1l

T12

T1, T2 ... T12 — Temu 3MiCTOBUX MOJYJIIB.




