


Onuc HaBYANBbHOL AUCHUILTIHU «Di3MYHI OCHOBH KOMII'IOTEPHOI eJ1eKTPOHIKH»

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

["any3p 3HaHb

CHerlaabHICTh

123 “ Komn'orepHa iH:keHepis”

OcBiTHBO-KBaMIPiKAIIHHUHN PIBCHb d0akajaBp
XapakTepucTHKA HABYAJIbHOI
JUCIHHILIIHA
Bun
3arajibHa KiJIBKICTh TOJIUH 120
Kinbkicts kpenutie ECTS 4
KinpkicTh 3MiCTOBHX MOJTYJIiB 3

Kypcosuii npoekr (po6ota)

(SIKIIO € B p0O0YOMY HaBYAIFHOMY ILIaHI)

HE IUIAHYETHCA

@dopMa KOHTPOIIIO

CK3aMCH

IToxka3HuKHN HABYAJBHOI JHCIHUILTIHA

JJIS1 IEHHOI Ta 3204HOI popM
HABYaHHS

JAeHHA (popMa HABYAHHSA

Pik miaroToBku

1

Cemectp

1

Jlexmiitai 3aHATTI

30 rox
Bceboro-30 rog.

[TpakTH4HIi, CEeMIHAPChKIi 3aHITTS

JIaGopaTopHi 3aHATTS 30 rox
Bceboro-30 rog.
CamocriitHa po6oTa 60 rox

Bceboro-60 roga.

IHuBiNyaNibHI 3aBIaHHS

KinpKkicTh THXKHEBUX TOAUH

Ui IEHHO1 (hOpMH HABYaHHS:
ayJTMTOPHUX

CaMOCTIiHO1 pOOOTH CTyIEeHTa —

Hpumirka.

CriBBIAHOIICHHS KUIBKOCTI TOJIMH ayIMTOPHUX 3aHATh A0 camocTiiHoi: 60:60




1. MeTa T2 3aBJAaHHA HABYAJHLHOI JUCHHUILIIHA
9

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

bakanmaBpiB HanpsMy 123 “ Komm'ioTepHa iHskeHepisi®® To6TO Ty (yHIaMEHTaIbHY
6a3y, 0e3 sKOi HEMOXJIMBE MOBHOLIIHHE BUBYECHHS AMCLMILUIIH LUKy MpodeciiiHol Ta
MPaKTUYHOT MATOTOBKHM Takux (paxiBuiB. [loTpeba BuBUEHHS (BI3UKU CTYJCHTAMH IIi€i
CHEIIaIbHOCTI OOyMOBJieHAa BCe OLIBIIMM 3aCTOCYyBaHHSIM (I3MUHUX METOIIB Ta
MPWIAMIB Y PI3HUX Tajdy3sX HAPOJHOTO TOCIOAApCTBal, caMe TOMY TakuM (HaxiBIIsIM
HEOOXITHO MaTH HAJIEKHY (P13UKO-TEXHIYHY IMIITOTOBKY.

TakuM YHHOM, OCHOGHOI0 Memol9 THUCIUILIIHA Di3u4HI OCHOBH
KOMIT'IOTEPHOI €JIeKTPOHIKH ~ € TIOCHIJIOBHE BHMBYEHHS CTYJICHTAMU OCHOBHHX
3aKOHIB 1 MOJIOKEHB (HI3UKU IS TII3HAHHS 3araJIbHUX 3aKOHOMipHOCTeﬁ SIBULL TPUPOJIH;
BUKOPHUCTAHHSl J1aHUX 3aKOHIB B OIEPaTMBHOMY pO3B’si3aHHI MpoOJeM; OCBITJIECHHS
MOJKJIMBUX TPUKJIAJHUX 3aCTOCYBaHb (DI3UYHMX METOJIB 1 MPUIAJIB Yy MPaKTHYHINA
TISUTBHOCTI.

€«

3aBJaHHA HABYAJLHOI AHUCHHUILIIHH

€JIeKTPOHiKM ” HACTYIIHI:

CTBOpeHHsI y CTYAEHTIB JIOCTaTHHO IIMPOKOI MMIJATOTOBKM B Tally3l (i3HKH,
BOJIOMIHHA (PyHAAMEHTATbHUMH TMOHATTSIMH Ta TEOPISIMH KJIACHYHOI Ta CydacHOi
¢13uKkn, 1o 3abe3neuye iM e()EKTUBHE OMAaHYBAaHHS CHEIaIbHUX MPEAMETIB |
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 MO>XHA MPOJIEMOHCTPYBATH IiJl YaCc BUKIAMAHHSA Kypcy (i3HKH, MPU
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  HOpuHIMMIB  (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 PI3HUILIO MK OCHOBHUMHU MPUHIUIAMHU 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 MOXNOOK
Ta MpaBuia 0OpoOIEeHHS pe3yIbTaTiB BUMIPIOBAHb;

®Di3u4HI OCHOBH KOMII'FOTEPHOIL
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- (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;

- KOPHUCTYIOUHCH  (PI3UYHUMH  TOJOXKCHHSIMH, 3aKOHAMH 1 TEOpIsMH,
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 POJIy MEXAHI3MIB, 1110 BUKOPUCTOBYIOTHCS B IPAKTUYHIN JISIIbHOCTI;

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

Ha0yTTsi KOMIIETEHTHOCTEM:
OcaitHs nporpama «@i3u4Hi ocHOBH Komi'loTepHoi ejqekTpoHikm». OCBITHbBO-
[IPOPECIMHA TIPOTPAMA '"ImxeHepis mnporpamuoro 3aGesmedenns” Ilepiroro
(6axanmaBpCchKOTO) PiBHS BHUIIOI OCBITU 3a criemiainbHicTio 121 "[HxkeHepis mporpaMHoOro
3abe3nedeHHs" ranysi 3HaHb 12 "[Hdopmartiiini TexHoorii" 3aTBepaKeHo TPoTOKoa No
Bix " 22 " muctomana 2023 p. 3acimanus BueHoi pagu HYBIll Ykpainu

https://drive.google.com/drive/folders/1UJvfkdP3D60GHhVM5JCe-
4qTuALBwO037

3rifHO [BOTO CTaHAAPTy CTYACHT TOBMHEH HAOyTH Taki 3arajbHi
KOMIIETEHTHOCTI:

3K1. 3natHicTh 70 aOCTPaKTHOTO MUCJICHHS, aHATI3Y 1 CUHTE3Y.

3K 2. 31aTHICTh BUUTHUCS 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSIMH.

3K 3. 3aaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaLIsIX.

3K 4. 31aTHICTh CHUIKYBATHUCS ACPIKABHOIO MOBOIO SIK YCHO, TaK 1 MUCHMOBO.
3K 6. HaBuuku M13k0cO0MCTICHOT B3aeMOTI1.

3K 7. BMiHHS BUSIBISTH, CTABUTH Ta BUPIIIyBaTH MTPOOJIEMHU.

3K 8. 3maTHicTh IpaIroBaTi B KOMaH/I1

2

Hucrumurina ,, @i3M4HI OCHOBM KOMIT'IOTEPHOI €JIeKTPOHIKH JUIS.  HampsMy
nigroroBkn 123 “ Komn'iorepHa iH:KeHepisi” miepeaye BUBYEHHIO LUIOTO pALY
crieliayIbHUX JUCUUIUTIH. Ha3Bu quctuIuiiH BKazaHi B MPOTOKOJI MOTOKEHHST po00Uoi
nporpaMu JuciuiuTiHg "' Pi3MYHi 0CHOBM KOMIT'IOTEPHOI eJIEeKTPOHIKH .

BuBueHnHs auciuruiiHu nepeadadae Takl BUAM 3aHATH: JIEKIi, J1abopaTopHi
poOOTH, CaMOCTIHHY pOOOTYy Ta CTBOPEHHS MpPE3CHTAIlill 1 BUCTYIIB 3 JOMOBIASIMU Ha
3aMpONOHOBaHI TEMH.


https://drive.google.com/drive/folders/1UJvfkdP3D60GHhVM5JCe-4qTuALBw037
https://drive.google.com/drive/folders/1UJvfkdP3D60GHhVM5JCe-4qTuALBw037
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BuBuenns auctururian ,, ®i3MYHi OCHOBM KOMII'IOTEPHOI eJIEKTPOHIKHU
nepeadavyae BUKOPUCTAHHS 1HGOPMAIIMHO - KOMITHOTEPHUX TEXHOJIOTIH (riobaibHa
cuctema [HTepHeT, eeKTPOHHI MIAPYYHUKHU, Bi3yali3allis (I3UYHUX SIBUII Ta TIPOIIECIB,
OLIIHIOBAaHHS 3HaHb, 00pOOKa pe3ynbTaTiB (iznyHoro excrnepuMenty B Mathcad, Excel)
Ta PE3yJIbTaTIB Cy4YaCHUX JIOCTIHKEHB B raily3sx (hi3uKH.

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

3 wMeToro iHTeHcH(ikaIii mpolecy HaBYaHHS 3aCTOCOBYETHCS MOIYJIbHUHN
MPUHITUIT BUBUCHHS TEM AUCITUILUTIHU 3 TPOMDKHOIO aTECTAIl€I0 CTyAeHTIB. DopMOIo
M1JICYMKOBOT'O KOHTPOJIBHOTO 3aXO/Iy € 3K Ta €K3aMeH.

3riIHO 3 poOOYMM HABYAJIBHUM IUIAHOM HAa BHUBYEHHS AUCIHUIUIIHU B1JBEJCHO
aynutopuux 60 roa., 3 sxkux 30roa. — Jgekuii; 30 roa. — 1adoparopui 3ansarrsa. Ha
camocTiitHy po6oTy—60 roaus. Ile 4 kpemun B 1 cemectpi . Beboro — 4 kpeaurn (120
roaun). KoHTposib 3HaHb MPOBOAMTHCS y BUIIISAI KOHTPOJBHUX POOIT MO MOAYJSX,
aTecTallii, CKJIagaHH1 ICIIUTY.

CriBBITHOIICHHS KIJIbKOCTI TOJUH ayIUTOPHUX 3aHSTH JI0 CAMOCTIHHOI:

60 roa. xo 60 roga.

3. CTpyKTypa Ta nporpaMa HaBYaJbHOI THCIMILTiHH

KinpkicTs rogus
HazBu 3micToBHX JieHHa Gopma 3aouna popma
MOJYJIB 1 TeM yCbOI'O y TOMY YHUCII yCbOTO y TOMY YHCII
a | I | na6 | Iax | c.p. n| n | 7ab | iHO | C.p.
1 2 314 5 6 7 8 9[10] 11 | 12 | 13

Moay.as 1. EjleKTpocTaTHKA TAa NOCTIHHUN €JIEKTPUYHHH CTPYM

Tema 1. EnexrpocraTuka. 20 5 5 10
PeuoBuHa B
EJIIEKTPUYHOMY I10JIi

Tema 2.  TlocriiiHnii 20 5 5 10
EJIEKTPUYHHUI CTPYM
Pa3omM 3a 3MicToBHM 40 10 10 20
MoayJiem 1



https://elearn.nubip.edu.ua/mod/page/view.php?id=320369
https://elearn.nubip.edu.ua/mod/page/view.php?id=320369
https://elearn.nubip.edu.ua/mod/page/view.php?id=320369
https://elearn.nubip.edu.ua/mod/page/view.php?id=320374
https://elearn.nubip.edu.ua/mod/page/view.php?id=320374

Moay.asb 2. MarseTusm.

Tema 3. OcHOBU 20 5 5 10
MarHeTusMy, CHJIN
Awmnepa Tta  Jlopenia,
3akoH b-C-JI

Tema 4. 20 5 5 10
EnexrtpoMarsirua
THIIVKILSL.

Pa3oM 3a 3micTOBHM 40 10 10 20

MoayJieM 2

Monavab 3. EdekTpoMaruiTi koJauBanusg ta XBuJai. Pizuka HaniBNpoBiTHUKIB.

Tema 5. Enexrpomaraitai 20 5 5 10
KOJIMBAHHS 1 XBUJII
Tema 6. dizuka 20 5 5 10
HAITIBIIPOBITHUKIB.
OcHoBH KBAHTOBOI
dhizuku
Pa3omM 3a 3micToBHM 40 10 10 20
MojayJiem 3

Pa3zom 3a 1 cmecTp 120 | 30 30 60

Ycewporo rogua 120 30 30 60

Temmu 1adopaTOpHUX 3aHATH

Ne Hasga temu Kinbkictb
3/m TOJINH
1 cemecTp
1 Beryn no nabopaTopHoro npaktukymy. Teopist moxXuOok. 2
2 | BumiproBanbHi npuiaau. KP mo teopii moxubok. 2
3-6 BukonanHs poOiT moOpHUTaHO 3riAHO rpadiky 1o 2 roj.
7 3maua po6it. KontponasHa pobora M 1 2
8- BukonanHs po6iT moOpuraaHo 3rigHo rpadiky o 2 roj.
10
11 3nauda po6iT. KonTposbHa po6ota M 2 2
12 | EnexTpo-BUMiproBajibHI puiiaau. BukoHanHs pooit 2
MOOPUTaHO 3TiHO rpadiky
13- BukoHanHs poOIT moOpUraaHo 3riiHo rpadiky 1o 2 rof.
14
15 | 3gaga pob6it. KorTponasHa podbora M 3 2



https://elearn.nubip.edu.ua/mod/page/view.php?id=320379
https://elearn.nubip.edu.ua/mod/page/view.php?id=320379
https://elearn.nubip.edu.ua/mod/page/view.php?id=320379
https://elearn.nubip.edu.ua/mod/page/view.php?id=320379
https://elearn.nubip.edu.ua/mod/page/view.php?id=320380
https://elearn.nubip.edu.ua/mod/page/view.php?id=320380
https://elearn.nubip.edu.ua/mod/page/view.php?id=320380
https://elearn.nubip.edu.ua/course/view.php?id=539
https://elearn.nubip.edu.ua/mod/page/view.php?id=320388
https://elearn.nubip.edu.ua/mod/page/view.php?id=320388

TEMATHKA JABOPATOPHUX 3AHSTD
MOJIYJII:

ITepeJtik s1a00paTopHUX PoOIT
Beryn
1.1 Bu3HaueHHs NPUCKOPEHHS BUIBHOTO MAaJiHHSA 3a JOMNOMOIOI0 MaTeMaTUYHOTO
MasITHUKA.
EJjexkTpuka

3.1. JlocaimkeHHs eeKTPOCTATUYHOTO TOJISL.
3.2. Bu3HaueHHsI OMIYHOTO OTIOPY METOJIOM MICTKa Y1TCTOHA.
3.3. JlochikeHHs TeMIIepaTypHOI 3aJIEKHOCT1 OMOPY METay.

3.4. BusnaueHHs c.p.C. raJJbBaHIYHOT'O €JIEMEHTA MCTOAOM KOMHGHC&Hﬁ.

Enexkrpomarserusm
4.1. BUBYEHHS MarHiTHOIO MOJSI TOHKOI KOTYLIKH.

4.2. BuzHaueHHs TOPU3OHTAIBHOT CKJIAJI0OBO1 HAMIPY>KEHOCT1 MAarHiTHOIO MOJst 3eMJIi 3a
JIOTIOMOT'O10 TAHT€HC-TAJIbBAHOMETPA.

4.3. BuMiproBaHHsI [IUPKYJIAIII HAMPYKEHOCTI MArHITHOTO TOJIS COJICHOI/a.

4.4. BuzHaueHHsI MarHiTHOI 1HAYKIIT MOJISl COJIEHO1Aa 0alICTUMHUM METOJIOM.

4.5 BuzHaueHHs1 MUTOMOTIO 3apsiy €JIEKTPOHA METOIOM MarHeTpOHa.

4.6 BwusHaueHHs JOrapu(pMIYHOTO JEKPEMEHTY 3aracaHHs KOJMBaHb (PI3UUHOTO
MasiTHUKA.

4.7. BuB4yeHHS €NEKTPOHHOro ocumiorpada Ta IOCTIKEHHS 3 WOro JIOMOMOTOI0
CKJIaJIaHHSI B3a€MHO-TIEPIICHANKYISIPHUX KOJIUBAHbD.

Onruka
5.1. BuzHaueHHs TOBXXHWHH XBHJI1 CBITJIA 32 JOIIOMOI'OIO Kuielb HproTOHA.
5.2. BuzHaueHHs JOBXKUHU XBUJII CBITJIA 32 IONIOMOTot0 Oinpu3zMu OpeHers.
5.3. BuzHaueHHs JOBXKUHU XBUJII CBITJIA 32 IONOMOTOI0 AU(PPAKIIAHOT TPATKH.
5.4. IlepeBipka 3akony Masmtoca.
5.5. BuzHaueHHs KOHIIEHTpallli ONTUYHO-aKTUBHUX PEYOBUH MOJSPUMETPOM.
5.6. Busnauenns cranoi Ctedana-bonbpiimana Ta cranmoi Ilnanka 3a J0MOMOroro
ONTHYHOTO TIiPOMETpA.
5.7. JocaimkeHHs 3al1eKHOCT1 POTOCTpYyMy HACHUEHHS BiJ] IHTEHCUBHOCTI CBITJIA.
5.8. Busnauenns cranoi [lnanka merogom Jlykipchkoro.

Mopyab 6. EneMeHTH KBAaHTOBOI MeXaHiKH, (Pi3MKH aTOMa Ta siApa
6.1. BuBueHHs cieKTpiB BUPOMIHIOBAHHS Ta3iB.
6.2. BUBYEHHS ONTUYHOIO KBAHTOBOT'O T'€HEPATOPA.
6.3. BuBYeHHs 3a7€XHOCTI OMOPY HAIIBOPOBIAHUKIB BiJl TeMMEpaTypy 1 BU3HAYCHHS
eHeprii akTUBaIlii.
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6.4. BusHaueHHs KOHIIEHTpAIlili 1 pyXJIMBOCTI HOCIiB CTPyMy B HaIliBIIPOBiAHUKAX.
6.5. JlocmilyKeHHs HalliBIPOBITHUKOBOTO TPIOTy .

7.1. BuzHaueHHS aKTUBHOCTI PaglOHYKIIY.

7.2. BuzHaueHHs Koeilll€eHTy MOTJIMHAHHS Y — IPOMEHIB.

7.3. BuzHaueHHs niepioay HamiBpo3Iay PajaioaKTHUBHOTO 130TOIY.

4. Temu camocCTiiiHOI poOOTH

No KinpkicTh
Haszsa Temu
3/m TOJIUH
I cemecTp

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

2 | 1.1. 3naxo/KeHHs MBUJIKOCTI Ta IPUCKOPEHHS 3a 3aJJaHUM 2
PIBHSHHSAM PYyXy Ta moOyaoBa rpadikiB 3anexHocted X(t),

Vy(t) Ta ax(t).

3 | 1.2. Anamorii MiX OCTyHaJIbHUM Ta 00CPTATBHUM PYXOM. 2

4 | 1.3. Maremarnunuii, Gi3UYHUN Ta TPYXKUHHUNA MAasSTHUKH: 2
neploJl Ta 4YacTOTa KOJWBAHb, AU(EpEHIIaNbHE PIBHIHHSI
TapMOHIYHUX KOJINBAHb.

5 | 1.4. IIpy>xHi BIacTUBOCTI TBepAUX TUI. Jliarpamu po3Tsry. 2

6 |2.1. Posmomiiim MakcBena Tta boabiimana. OOuuciaeHHs 2
IIBUJIKOCT1 MOJICKYJIM MPH 3aJaHii TeMIepaTypi.

[/ | 2.2. Tunu Temaoo0OMiHy. 2

8 | 2.3. Pob6ora rasy B izomporiecax. 3HaXOHKCHHST pOOOTH Ta3y 2
Ta KoedilieHTa KOPUCHOT JJIsI 33JJaHOTO LUKIY.

9 |3.1. 300pakeHHS CHJIOBHX Ta CKBINOTCHINIAJIBHUX JIHIN 2
HaBKOJIO  00’ekTiB  3amaHoi  ¢Gopmu,  PO3paxyHOK
HaIPY>KEHOCTI Ha BIJCTaHi BiJ 3apsHKEHOTO Tija.

10 | 3.2. 3actocyBanHsa 3akoHiB Oma B audepeHIiaapHIid Ta 3
inTerpanpHid hopma. IIpasmia Kipxroda.

1 | CamocriifHa MIATOTOBKA CTYACHTIB /O JIaDOpaTOpHUX 1 15
PAKTUIHUX 3aHATH Ha MPOTS31 CEMECTPY

2 |4.1. Po3paxyHOK IHAYKIII Mar”iTHOro moJii B TOYI[l Ha 2
BIJICTaHI1 BiJl TPOBIJTHUKA 31 CTPYMOM.

3 |4.2. OOGuucnenHss poOOTU Uisi paMKH 31 CTPyMOM, sKa 2
00epTaEThCsl B MArHITHOMY TIOJII.

4 |4.3. KonuBanus B LC-xoHTypl: 3aKOHM 3MIHH 3apsny, 3
CTPYMY Ta HApPyTH, YaCTOTA Ta MEPi0]1 KOJIMBAHb.

5 |5.1. [ToOynoBa 300paxkeHb B 30MpajbHINl Ta PO3CIIOBAIbHIM 4
JiH3ax. XiJ IPOMEHIB Y MIKPOCKOTII.

6 |5.2. Inrepdepenmiitni cxemu. IHTepdepeHiis B TOHKUX 2
IUTIBKAX.

7/ | 5.3. BayTpimHiii, 30BHIIHIA Ta BEHTWIbHUN (HOTOEDEKTH. 2
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Uepona Mexa GoToedeKTy I METaiB.
8 |6.1. Iudpakiis eIeKTPOHIB, IO MPOUIUIM MPUCKOPIOIOTY 2
pI3HUIIO  TMOTeHmiamiB.  XBuiasg jae  bpowns s
MaKpPOCKOIIYHUX TiJI.

9 |6.2. ChnexkTpu BHUIPOMIHIOBaHHS Ta TOTJIMHAHHA CBITJIA 2
BOJIHEBOMNOIIOHUMH 10HAMH.

10 | 6.3. Snmepni peakuii. EnementapHi dYacTUHKH Ta ix 2
kiacudikaris.

Bceboro camoctiiinoi po6oru y I cemectpi: 60 roxa.

5. 3aco0u giarHOCTHKM pe3y/IbTATIB HABYAHHA
- 311K B |1 Ta eK3aMeH B 2 ceMecTpax;
-MOJTyJIbHI TE€CTH;
- pepeparu;
- 3aXHCT MPAKTUYHUX POOIT

6. MeTOIll/I HaBYaHHA:

- CIIOBECHHM MeToJ (JIeKIIis, TUCKYCis, criBOeciia ToIo);

- TPaKTUYHUI MeTOJ (JITaOOpaTOpHi, MPAKTUYHI 3aHITT);

- HAOYHUU MeTOj (METOJ] UTFOCTpaIliii, METOJ] IEMOHCTpAIIii);

- poboTa 3 HaBUAJbHO-METOJUYHOIO  JITEPATypOr0  (KOHCHEKTYBaHHS,
TE3yBaHHs, AHOTYBaHHs, PELICH3yBaHHs, CKJIaJJaHHs pedepary);

- BieoMeTo] (IUCTaHIIHI, MyJIbTUME/IIIH1, BeO-Op1€HTOBAH1 TOIIIO);

- camMmocTiiiHa poOoTa (BUKOHAHHS 3aBJ/IaHb).

7. MeToau OLiHIOBAHHS.

- 3aiik B | Ta eK3aMeH B 2 CEMECTpaXx;

- ycHe a00 MMChbMOBE ONMUTYBAHHS;

- MOJAYJbHE TECTYBaHHS;

- pedeparu, ece;

- 3axuCT JJa0OpaTOPHUX Ta MPAKTUYHUX POOIT;

- Tpe3eHTallii Ta BUCTYIIM Ha HAYKOBUX 3aX0/aX.

8. Posmoain OaniB, siki OTpUMYIOTH 37100yBaul BUIOi OCBITH. OIiHIOBAaHHS 3HAHb
3100yBayva BUINOI OCBITH Bi1OyBaeThes 3a 100-0ambHOI0 MTKATIOKO 1 TEPEBOAUTHCS
B HalllOHAJIBHI OIIHKY 3riAHO 3 Ta0u. 1 ynHHOTO «IlOMOXKEHHS PO eK3aMeHu Ta
3aniku y HYBill Ykpaiam»

Petitunr 3m00yBaua OrriHKa HaIIOHAJIbHA Ta PE3YyJIbTATU CKIIAJIaHHS
BUIIOT OCBITH, : .
eK3aMEHIB 3aJIiKiB
oasu
90-100 BIZIMIHHO
74-89 n00pe 3apaxoBaHO
60-73 3aJ0BUIBHO
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‘ 0-59 ‘ HEe3aJ0BIJILHO ‘ HE 3apax0BaHO

Jlst BU3HAYCHHST PEHTHHTY 3/100yBada BUIIOI OCBITH 13 3aCBOEHHS JAMCIUILTIHH
Rmic (mo 100 6amiB) onmepxkanuii pedtuHr 3 arectanii (1o 30 OamiB) mAogaeTbest 10
peUTHUHTY 3100yBaya BHINOI OCBITH 3 HaBUajabHOI poboTu Rup (0 70 6aniB): R muc = R
ap + R ar.

9. HaB‘IaJILHO-MeTOIll/I‘IHe 3a0e3nmevYeHHs

- CJIEKTPOHHUM HAaBYAJIBHUU KypC HABYAIbHOI JUCHUIUIIHU (Ha HaBYAIBHOMY
noptani HYBill Ykpaiau eLearn - nocunansi)

- KOHCIIEKTH JIEKIIi} Ta iX mpe3eHTallii (B eIeKTPOHHOMY BUTJISII);

- TAPYYHUKU, HABYAJIbHI TOCIOHUKH, IPAKTUKYMU;

- METOJUYHI Marepiajii I0JI0 BUBYCHHS HABYAJIBHOI JUCHUMILUIIHU IS
3100yBayiB BUIIOI OCBITH JE€HHOI Ta 3204HO1 ()OpM 3100y TTS BUILOI OCBITH.

10. PexomenaoBaHi qxepesia ingopmanii

1.®dizuka. IlinpyyHuk 1711 BUIIMX HaBYanbHUX 3akianiB. B.B. boiiko, f.0.
I'ymentok, LI Inpin. PexomennoBano mo BumanHs Buenoro pamoro HYBIll Ykpainu
gk miapyyHuk. [ligpyunuk. Bunasaunrso JIIPA-K, 2019. — 548c.

2.®i3nKka. Migpy4yHUK. PekomeHOo0BaHO 40 BMAAHHA BueHow papgoto HYBIl
YKpaiHn Ak nigpy4yHuk. B.B. bonko, I.l. bynax, A.0.l'ymeHtok, MN.M. InbiH K.: Nipa-K,
2016. — 468c.

3.®i3uka. HapuajbHUi MOCIOHMK CaMOCTIHHOI POOOTH CTYJIEHTIB 1HXKEHEPHHUX
crieniaibHOCTEH 3aknamiB Buimoi ocBith / B.B. boiiko, 51.0. I'ymentok, M.B. Maitora,
B.I1. Yopmiii // K.: BunaBaunrso “Jlipa-K”, 2022. — 644 c.

4. TIpakTukym 3 ¢izuku. PexomennoBano 1o BuganHs Buenoro pagoro HYbBill
Vkpainn (mpotr.NelO  Big 26.04.2017p) Hapuanshuii mnocionuk. B.B.boiiko,
Bigpmauenko A.Il., ILILInein, $1.0.'ymentok, M.B.Mamtora KwuiB. BugaBHUIITBO
HYVYBIlI Vkpaiuu, 2017. Kuis. Bugasuunrso HYbill Ykpainu, 2017. 644 c.

+++++
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InauBinyajabHi 3aBIaHHA /151 CAMOCTIiHOI po0OTH CTY/AEHTIB

CaMmocTiiiHy po0OTy CTyIEHTIB MOJUISAIOTH Ha 1Bl CKJIAJ0BI — HiATOTOBKY /0
HABYAJIbHUX 3aHATH i BAKOHAHHS iHAUBIIyaJbHUX 3aBAaHb (ONUCOBI 3aBAaHHS,
pedepaTu, po3paxyHKoOBi 3aBJaHHsI, PO3PaXyHKOBO-rpadiuHi 3aBJaHHS TOLIO).

3 KOXHOTO MOJIyJIA 3 HEpIIOi CKIaJA0BOI BU3HAYAIOTh JITEPATypHI JKEpena, sKi
NOoTpiOHO omparfoBaTH, a 3 JAPYroi — Ha3By BHUAY IHAMBIIyaJlbHUX 3aBJaHb Ta
OpPIEHTOBHUH TEPENiK IX TeM.

TUIIOBI PO3PAXYHKOBI 3ABJIAHHS TA IHUBIAYAJIbHI 3ABJAHHS
JUISI CAMOCTIHOT POBOTH
MOJYJb 1

1.1. MarepianbHa TOUKa PyXaeThCs B3IOBXK MpsAMoi. PiBusuus pyxy Touku X= A + B
t+Ct? +D 3.

1.1.1. Ipoananizysaru, npu skux 3HauenHsx napamerpis A, B, C, D marepiancna
TOYKA pyXaTUMEThCS: 1).pIBHOMIPHO; 2). pIBHOIPUCKOPEHO; 3). TakK, IO il MPUCKOPEHHS
3pOCTAE MO JIHIHHOMY 3aKOHY.

1.1.2. 3naiiTn 3HaYeHHS MIBUAKOCTI Ta MPUCKOPEHHS TOYKU B JOBIJIHHUI MOMEHT 4acy
(MUTTEBA MIBUAKICTH Ta MPUCKOPEHHS).

1.2. MatepianbHa TOYKa pyXaeThes 1Mo Koy pagiycom R. PiBHsHHS pyXy Toukn @ =
A+B t+C P+D t3,

1.2.1. Tlpoananisysaru, npu sxkux 3Hauenusx napamerpis A, B, C, D marepiansna
TOYKA PyXaTUMEThCS: 1).pIBHOMIPHO MO KOJYy; 2). pIBHO MPUCKOPEHO MO KOidy; 3). Tak,
110 ii KyTOBE MPUCKOPEHHS 3pOCTAE IO JIIHITHOMY 3aKOHY.

1.2.2. BuzHaunTH 3HaYCHHS KyTOBOI IIIBUJIKOCTI B JOBIJILHUM MOMEHT Yacy

1.2.3. 3naiiTu NiHIAHY MBUAKICTh TOYKU B JOBUIBHUI MOMEHT 4acy.

1.2.4. Bu3HaunTH 3HAYCHHS TAHTCHIIAIbHOTO IPUCKOPEHHS B JOBUIHBHUI MOMEHT 4acy.
1.2.5. BuzHauutu 3Ha4eHHs] HOPMAJILHOTO MPUCKOPEHHS B JOBUTLHUN MOMEHT 4acy
1.2.6. 3HaliT MOBHE MIPUCKOPEHHS TOYKU B JOBUIbHUN MOMEHT Yacy Ta BUSHAYUTH KyT
MDK BEKTOPaMH MIBUIKOCTI Ta TOBHOTO MPUCKOPEHHS B JOBUTHHUI MOMEHT 4acy.

1.3. Yepe3 HepyxoMuii OJIOK MEpEeKMHyTa TOHKA HEPO3TsHDKHA HUTKA, Ha KIHIAX SIKOT
migBimeni apa Tarapii mMacamu Mi= 0,1 kr ta M= 0,2 kr. BuzHauutH, 3 SKUM
MPUCKOPEHHSIM MOYHYTh PYyXaTUCh TATapIll Micis TOTO, SIK 1X BIAMYCTUIN? KU 1musx
npoiie KOKEH 13 HUX 3a MIepiry cekyHay pyxy? Macowo Onoka Ta TepTsaM y 0o
3HEXTYBATH.

1.4. IIpoananizyBaTH pe3yibTaT CHIBYJapsHHSA JBOX KyJbOK Yy BHUMAIKy 1).a0CONIOTHO
OPY>KHOTO, MPSMOTo, LIEHTPAIBHOrO yAapy Ta 2). aOCONIOTHO HENPYXKHOTO yaapy.
BusHauut MBUAKICTD pPyXy KyJIbOK IiCHsA 3ITKHEHHS Ta 3HAWTH, sKa YacTUHA
MEXaHIYHOi eHeprii Npu bOMY NEePETBOPUIIACH Y TEIJIOBY.
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1.5. MaxoBuK y BHITISAI CYLILHOIO JUCKa, Maca skoro M, a giamerp ocHoBu D,
oGepTaeThest 3riaHo 3 piBHaHEAM @ = At+B?+Ct3,

1.5.1. Bu3HaYnTH 3HAYCHHS MIBMAKOCTI Ta IIPUCKOPEHHS TOYKU Ha Bigcrtani D/2 Bix oci
(Ha MOBEpXHi AWCKA) Y TOBIILHUN MOMEHT Yacy (MHTTEBA MIBUKICThH Ta MPUCKOPEHHS).
1.5.2. 3HaiiTH KIHETUYHY €HEPT1I0 MaXOBHKA B JOBUILHUI MOMEHT 4acy.

1.5.3. Busnauntu oGepTajibHUA MOMEHT CWJIM, IO JII€ HA MaxOBUK Yy JOBUIbHHIA
MOMEHT 4acy.

1.6. BusHauuTu MakcUMajbHE MPUCKOPEHHS MaTepialibHOI TOYKH, IO 3IIHCHIOE
rapMOHIYHI KOJMBaHHS 3 amIuniTyot0 0,1 M, SKI0 MakcuMaibHa MBUJIKICTh TOYKU 10
M/c. Hamucatu piBHSHHA KOJWBaHb Ta 300pa3uTu TpadiuyHO 3aJEKHOCTI 3MIMICHHS,
MIBUKOCTI, MPUCKOPEHHS TOYKH BiJl Yacy.

1.7. 3HaiiTH MaKCHUMaJIbHYy IIBHUJKICTh MaTepiajibHOI TOYKH, IO 3A1MCHIOE TapMOHIYHI
KOJIMBaHHA 3 aMIuTiTy010 0,3 M, SKII0 MakCUMalbHE MPUCKOPEHHS TOYKH JOPIBHIOE
1,2 m/c?. JlochimuTu piBHSAHHA KOJMBAaHb Ta 300pasuTd TpadiuHo 3aIeKHOCTI
3MIIIEHHSI, IBUAKOCTI, TPUCKOPEHHS TOYKH B1J] 4acy.

1.8. Touka 3miiiCHIOE OJJHOYACHO JIBa KOJMBAHHS OJHIE] YacTOTH, IO BiOYBalOTHCS B
JBOX B3a€EMHO TEPICHIUKYISIPHUX HampsMKax. PIBHSHHS NHX KOJWBaHb MAalOTh
surisin: X =A1SiNwt ta 'y AxC0Swt, ne A1 =0,01 m; A= 0,03 mM;. @ = 1 pan/ec.
JlocmiauTy piBHSHHS TPaeKTOpii, moOyAyBaTH ii 3 BpaXyBaHHAM MacluTaly, MoKa3aTh
HaIPSMOK PYXy TOYKHM Ta BKa3aTH MOJIOKCHHS TOYKH B ITOYATKOBUM MOMEHT.

1.9. MarepianpHa Touka Oepe ydacThb Yy JABOX KOJWBAHHSX, IIO TPOXOASTH B3IOBXK
onHiei mpamoi i omucyrothes piBHaHHAME: X1 =A1SIN@1t , X2 =AsSinant , ne A1=3 cm;
Az = 4 cM; o=a» =2 Cl.3HaliTH aMILTITYy CKJIaJHOTO PYyXy, HOr0 4acTOTy, MOYaTKOBY
dazy, HancaTu piBHSIHHS pyXy. [loOyayBaTu BeKTOpHY Jiarpamy JJisi MOMEHTY 4acy t
=0.

MOAYJIb 2

2.1. BuzHaunuTH KUIBKICTh PEUOBUHHU Ta YHCJIO MOJIEKYJI Ta3y: a) KUCHIO, 0) a30Ty, B)
BOJISIHOI ITapy Macoro | Kr.

2.2. Ilpoanaini3zyBaTu, CKUIbKA aTOMIB MICTUTh BOJISIHA Mapa: a ) y KUIbKOCTI PEUOBUHU
0,1 momb; 2 ) y maci 0,1 xr?

2.3. BusHauuTH MOJSpPHY Macy Ta Macy OJHI€I MOJEKyJIM  KyXOHHOI coi,
BYTJIEKUCIIOTO a3y, KUCHIO, a30TYy.

2.4. IIpoananizyBartu, Mpu AKiA Maci KO’KHOI 3 HA3BaHUX PEYOBUH B OJJHOMY KyOIYHOMY
METp1 MOBITPA 3’ SIBISETHCS HeOe3MeKka OTpy€eHHA. [ paHUYHO OMycTHUMa KOHIIEHTpALlis
Monekyn napis pryti (HQ) B nositpi mopismroe 3-10%m 3
(Cl)) —8,5-10%8 m 3,

2.5. Cy4acHa TexHika fa€ 3Mory cTBoputd BakyyM a0 10 2 [Ta. Busnauntu, CKijnbKu
MOJIEKYJI Ta3y 3aJIMINAETHCSA TP TaKoMy Bakyymi B 1 M3 mpu Temmeparypi 300K?

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

, & OTPYHMHOIO rasy xjaopy
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2.7. BU3HAYUTH CEpEeaHIO KIHETHYHY EHEpril0 MOJIEKYJIH JABOXaTOMHOTO Ta3y 1
KOHIIEHTpaIlito MoJiekyJ rpu Temreparypi 300 K 1 mpu tucky 0,5 Ma.

2.8. Po3paxyBarty, K 3MIHUThCS BHYTpimHs eHepris 100r a)remito Ta 0) KUCHIO TPHU
30inbIIeHHs TemnepaTypu Ha 50°C?

2.9. 3HaiiTh BHYTPIIIHIO €HEPril0 TPHOXAaTOMHOrO rasy, mo 3aiimae 06’em V, npu
Temreparypi 1, SKIo KOHLEHTpaLis Horo Moyexyi N?

2.10. IlpoanamizyBatu 3MiHy BHYTPIIIHBOI €HEprii OJHOATOMHOTO Tra3zy MiJ Yac
1300apHOTO OXOJOHKEHHS, 130XOPHOTO OXOJIOKEHHS Ta 130TEPMIYHOTO PO3IIUPEHHS?
2.11. 3naiiTu poOOTY 130TEpPMIYHOTO CTHUCHEHHS Ta3y, 10 Mpalioe 3a nukiom Kapho,
Koe(ilieHT KOpHCHOi nii sKoro JopiBHIOe 0,5, gKmo0 podoTa 130TEPMIYHOTO
po3umpenHst 1opiBHIoe 10 kJx.

2.12. Ta3, mo 3miiicHioe nukn KapHo, ogepxye Bif HarpiBada KiJbKicTh TEruioTH 30
k/[x. Busnauntu poOoTy rasy B IIMKJI, SKILO TEMIIepaTypa HarpiBaya BTpUYl BHUILA 32
TEMIEPATYPy XOJIOAUIbHHUKA.

2.13. Po3paxyBatd K. K. J. TEIUIOBOi MAaIIMHHU, KUIBKICTh TEIUIOTH, IO 3alupae
XOJOOWIBHUK 32 | CEeKyHIy, Ta MNOTYXHICTb 1/1€ajbHOi TEIUIOBOI MAIIMHHU, SIKIIO
TemnepaTypa HarpiBHuka 127°C, a xonomwneauka 23°C. KinbkicTh TemioT, mio
OTpUMYE€ MallIMHa BiJl HarpiBHUKa JOpiBHIOE 50 JIK 32 KOXKHY CEKyHJY.

MOJIYJIb 3

3.1. Tpu ogHAKOBHX TOYKOBHUX 3apsaau mo 5 HKI KOXHUN 3HAXOIATHCS B BEpPIIMHAX
PIBHOCTOPOHHBOTO TPUKYTHHUKA 31 CTOpOHOIO 1 cM. BuU3HAauuTH MOIyJib 1 HAmpsIMOK
CHUJIH, 1110 JII€ HA OAUH 13 3apsiB 31 CTOPOHHU JIBOX 1HIIHUX.

3.2. Bincranp MK JBOMa TOYKOBUMH opHoMMeHHMMH 3apsaamu 0,9 aKi ta 1,6 K
nopiBaioe 50 cMm. BusHauuTtu TOUKy, B AKy Tpeba MOMICTUTH TPETiil 3apsia Tak, 100
CHUCTEMa 3aps/iB 3HAXOAWJIach B pIBHOBa3l. BuzHauuTu po3mip 1 3HAK 3apsny.
[IpoananizyBaTu, CTiiika 41 HecTiika Oy/ie piBHOBara?

3.3. BusHauutu, Ha SKIA BIACTAaHI OJIWH BIJ OJHOTO MOTPIOHO PO3MICTUTH JIBA
OJIHOMMEHHI TOYKOBI1 3aps/id B BOJI1, 100 BOHM BIAIMITOBXYBAINUCH 3 TAKOIO kK CHUJIOIO, 3
SAKOI BOHM BIJUITOBXYIOTbCA B Bakyymi Ha BiAcTani 9 cM. BigHocHa nienekTpuyHa
IPOHUKHICTH BOAM §1.

3.4. B teopii aTomMa BOJHIO IPUHHSATO, IO €JIEKTPOH 00EPTAETHCS HABKOJIO MPOTOHA
(a1pa) 1o KoJI0BiH opbiTi pagiycy 0,53 107 m. IIpoananizysatu, yomy Oyze
JIOPIBHIOBATH JIiHIMHA NIBUJKICTh €JIEKTPOHA NP TakoMy oOepTanH1? BuzHauuTtu cuiny
B3a€MO/I1i MIXK €JIEKTPOHOM Ta TPOTOHOM.

3.5. BusHauuty, skui 3apsjg Tpeda MOMICTUTH Ha IUIACTUHHU KOHJIEHCATOpa IUIOLIEHO
200 cm, mo6 BoHU mpuUTATYIOTbCA 3 cuiow 0,5 m? EnextpuuHe mone paxyBaTH
OJTHOPITHAM, a MIXK TIJIACTUHAMU JICIEKTPUK CITFOAA.

3.6. Po3paxyBaTu moTeHIliaIbHy €HEPTiI0 CUCTEMH JIBOX TOYKOBHUX 3apsaniB 2 K ta 5
HKn, mo 3Haxomsarbesa Ha BiAcTani 10 cM oaun Bixg omHoro. IlpoanamizyBatu, sx
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3MIHUTBCS TOTEHI[lalbHA EHEeprisi, SKI0 3HAaK OJHOTO 13 3apsiB MOMIHATH Ha
HEraTUBHU.

3.7. EnexTpoH BiiTaE B OJHOPIJHE €JIEKTpUYHE Moje 3 HampyxkeHicTio 100 B/m 3
I0YaTKOBOIO MIBHAKICTIO 10 ® M/C Tak, M0 BEKTOp IIBHMAKOCTI MEPHEHIUKYIAPHUN 10
JIHIM HAIMPY>KEHOCT1 €JIeKTPUYHOTrO0 Toyisl. BusHaunTH: a) cuity, 110 i€ Ha eJIeKTPOH; 0)
IPUCKOPEHHS PYXY €JIEKTPOHA; B) MIBUIKICTE eleKTpoHa uepe3 107 ¢.

3.8. IlpoanamizyBaTu. sSIKy MPUCKOPIOIOUY PI3HUIIO TOTEHIIAMB IMOBUHEH MPOUTH
eJIeKTPOH, 10 Mae mBuakicts 108 m/c, 106 Horo mBKUAKICT 3pocia BTpuyi?

3.9. 3maiitm BigHOmeHHs mBuakocTed iomiB Cu®* ta K*, mo npoinum ogHakoBy
PI3HMIIIO TOTEHIIIAMIB.

3.10. BuzHauuTu Hampyry Ha KJIeMax JDKepena CTPyMy, SKIIO €ICKTPOPYIIiiHA Chia
JoKepena cTpyMy 12 B, a BHYTpILIHINA OMip MEHIINA 30BHIIIHBOTO B 5 pa3iB.

3.11. Akymynarop nae ctpyM 2 A mipu 3amukanHi Ha omip 4 Om ta 1 A- npu 3aMHuKaHHI
Ha 10 OM. Bu3HauuTu eneKkTpopylliiiHy CUy, BHYTPILIHIA OMIp €I€MEHTa Ta CTPyM
KOPOTKOT'O 3aMUKaHHS.

3.12. Bu3HAuuUTH CTPYM KOPOTKOIO 3aMUKaHHS, SIKIIO TalbBaHIYHUN €JIEMEHT 3
enexTpopymiiiHoro cusoro 1,5 B nae ctpym 0,1 A npu 3amukanHi iioro Ha omip 14 Om.

MOAYJIb 4
4.1. Tlo xoHTypy, mo Mae GopMy PIBHOCTOPOHHBOTO TPUKYTHHKA MPOXOJUTH CTPYM
cuioro 10 A. CropoHa TpHUKYyTHHMKA JIOpIBHIOE 5 cM. BH3HauMTH 1HAYKIIIO Ta
HaIPY>KEHICTh MArHITHOTO TOJISI B LIGHTPI TPUKYTHHUKA.
4.2. Tlo gBOX mapajnenbHUX, TOHKWX, JOCTATHHO JOBTUX TMPOBIJHHKAX B BaKyyMi
MPOTIKAIOTh OAHAKOBI cTpyMu cuior 10 A. Biactanb MK NpOBIJHUKAMH 5 CM.
BusHauutu cuiy B3aemojiii po3paxOBaHy Ha KOXKHHMM METp JTOBXUHHU MPOBIIHHUKIB.
[IpoanainizyBaTH, SIKUM YMHOM HANpaBIJICHI CHJIA B3a€MOJI1 B 3aJI€KHOCTI Bl HAIPSIMKY
CTPYMIB B IIPOBITHUKaX?
4.3. 3HaliTi MarHiTHUA MOMEHT PaMKU PajJilycCoM 5 CM , SIKIIIO TP MIPOXO/KEHHI Yepe3
il BUTKM CTPYMY B IIEHTP1 paMKHU CTBOPIOETHCS 1HAYKIIiSE MardiTHOrO mojst 0,5 T
4.4. HampyXeHIiCTh MarHiTHOTO TMOJS B IEHTPlI KoJoBoro BuTKa piBHa 100 A/wm.
MarsziTHHI MOMEHT BUTKa 5 A M2, Po3paxyBaTy pajiyc BUTKa Ta CUIIy CTPyMY B BUTKY.
4.5. EnexTpoH pyxaeTbes MO KOJIYy B OJHOPITHOMY MAarHiTHOMY IOJI 3 Hamlpy>KEHICTIO
5.10° A/m. Bu3HaunTH 9acTOTY Ta nepio 00epTaHHS €JIEKTPOHA MO OPOiTi.
4.6. IlpotoH 1 anb(ha-yacTUHKA, IO MPUCKOPEHI OJHAKOBOK PIZHUIICIO MOTECHIIIATIB,
BJIITAIOTh B OJJHOPIJIHE MarHiTHe noJie. Po3paxyBaTu, B CKUIbKU pa3iB paalyc KPUBU3HU
TpaekTopii MpPOTOHA Oyjae OIBIINM, YUM pajlyC KPUBU3HH TPAEKTOPIl anbda-
YaCTUHKU?
4.7. EnexTpoH BITa€ B OJHOPITHE MArHiTHE MOJ€ MEPHEHIUKYISIPHO JIHIAM 1HIYKIII.
Busnauutu cuiy, mo ni€ Ha eIeKTpoH 3 00Ky mouid, skumo iHAykuis mons 0,5 Tn, a
paziyc KpUBU3HU TpaekTopii 1 cm.
4.8. EnexTpoH pyXaeThCsl B MarHITHOMY MOJ1 3 1HIyKIi€0 5 MTn mo Koy paaiycom 1
cM. BuzHauntu KiHETUUHY eHeprito enekTpoHa (B [k ta eB ).
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4.9. 3apsmKkeHa YacTUHKA MPOMIIIA MPUCKOPIOIOYY PI3HUIIO MOTEHIIAIB 1 BIETLIa B
CXpelleHe i MpAMUM KyToM enektpuune ( 3 Hanpyxkenictio 10 B/m ) i marHiTHE (3
iHaykmiero 0,5 Ta ) mons. Bu3HAuuTH pI3HULIO MOTEHINATIB, SKIIO, PyXalOuyHCh
NEepIEHIUKYJIIPHO MOJISIM, YaCTUHKA HE BIIXUJISETHCS Bl MPAMOIIHIHHOI TPAEKTOPII.
4.10. Becepenuni coJieHoina, mo MicTuTh 10 BUTKIB Ha OJUH CM, ITOMICTHIIM KOJIOBUU
BUTOK JllamMeTpoM 5 cM. [nomirHa BUTKa po3TaiioBaHa il Kyrom 60° 10 oci coyieHoia.
Po3paxyBaTu MarHiTHHi MOTIK, IO MPOHU3YE BUTOK, SKIIO MO OOMOTIII COJICHOiJA
IPOTIKa€E CTpyM, cujiow 1 A.

4.11. B ogHOpiAHOMY MarHitTHoMmy modi 3 iHaykuiero 0,5 Ti piBHOMIpHO 00epTaeThCs 3
gactoToro 10 ¢! pamka, mo micture 500 BHUTKIB, SIKi IMIIBHO IPUISTAIOTH OJUH JI0
oaHoro. Ilnoma pamku piaa 200 cM? .BU3HAUNTH MHUTTEBE 3HAYCHHS €. p. C. IHAYKIIL
1714 KyTa nosopoty pamku 30° ta 60°.

4.12. KonuBaabHUi KOHTYp MICTHTh KOTYLIKY iHAyKTHBHOCTI L, KOHIEHCATOp €MHICTIO

C ta pesucrop 3 omopom R. Kommencarop sapsmxenuii kinbkictio enexrpuku Q.
Busznauutu: 1) nepiog KojMBaHb KOHTYPY; 2) Jorapu@MidyHUN TEKPEMEHT 3aTyXaHHS
KOHTYpY; 3) PIBHSHHS 3aJIe)KHOCTI 3MIHM HAmpyrd Ha OOKJIQJKaX KOHJIEHCATOpa BiJ
yacy (MUTTEBE 3HAYCHHS HAmNpyru ); 4) pIBHSHHA 3aJIEKHOCTI 3MIHHU CTpyMy uepe3
KOTYIIKY 1HJIYKTHBHOCTI B/l Yacy (MUTTEBE 3HAUCHHS CHIIH CTPYMY).

MOJIYJIb 5

5.1. Ha TOHKY IJIiBKY B HampsMKy HOpMalll JI0 il MOBEpXHI MaJa€ MOHOXPOMATHYHE
cBiTIIO 3 pAoBxkuHOIW XBmal 0,5 MkM. BigbutTe Big IUNBKH CBITJIO MaKCHMAJIbHO
MIJCUJIEHE BHACTIAOK 1HTepdepeHIi. BusHauuTu MiHIMaJlbHy TOBUIMHY IUTIBKH, SKILIO
MOKa3HUK 3aJIOMJIEHHS MaTepially TUTIBKUA JOPIBHIOE 1, 4.

5.2. Ha maudpaxuiiiny peunitky, ska mae 430 mTpuxiB Ha 1 MM, HOPMaJIbHO MaJa€e
My4OK CBITJA BiJl HATPI€BOi JlaMnu 3 JOBkUHOIO XBuii 0,589 mxMm. BuzHauutu KyT
BIJIXWJICHHSI TIPOMEHIB CBITJIa, MPU SKOMY CIOCTEPIraeTbCsl OCTaHHIM IuU(pakIiiHun
MakcuMyM. Po3paxyBaTu MOpsSAOK IBOTO MAaKCUMyMYy ?

5.3. Ky maxginas npomeHs Ha moBepxHio ckna gopisHioe 60°. Ilpu mpomy BinOuTwii
My4OK CBITJIa BUSBHUBCS MAaKCUMAJbHO TOJSPU30BaHUM. BU3HAUMTH KyT 3aJIOMJICHHS
MIPOMEHSI.

5.4. Buznauutu, B CKIJIbKH pa3iB Oy/ae ocinabieHuil MpoMiHb MPUPOTHOTO CBITIIA, SKIIO
MPOITYCTUTH HOTO dYepe3 JABa HIKOJi, TUIONIUHU TOJIIpU3aIlii KX CTaHOBISTH KYT
=45° Bpaxary, 110 IPH IPOXOMKEHHI Yepe3 KOXKHHMI HIKOJIb iIHTEHCHUBHICTH CBIiT/Ia
BHACJIIJIOK BIJOMBAHHS 1 MMOTJIMHAHHA 3MeHIITyeThes Ha 10 %.

5.5. OuiauT poOOTY BUXOMY €JIEKTPOHA 3 METally, K0 (GoToePeKT crnocTepiracThes,
MOYMHAIOYH 3 JOBXKUHU XBUJI cBiTia A = 0,4 MK.

5.6. Buznauntu, un Oyne maTtu Micuie (oToedeKT, Ko MeTaj, po00oTa BUXOILy SIKOTO A
=2 eB, OCBITIIOETHCS CBITJIOM 3 TOBKHHOIO XBHI A = 500 HM.

5.7. BupaxyBaTu eHepriro, Ky Bunpominroe 1 M?> mosepxui Conus 3a 1 XBUIMHY, SKIIO
NpUUHATH TemmepaTypy Horo moBepxHi piBHoro 5800 K. Paxymatu, mo Conie
BUIPOMIHIOE, SIK a0COJIFOTHO YOPHE TiJI0.

5.8. BusHauuTuH KOHIEHTpalir0 ¢GOTOHIB Ha BiAcTaHi 1 M Bl TOYKOBOIO
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MOHOXpPOMAaTHYHOTO JKepena MoTyxHicTio 10 BT, 1m0 BUNPOMIHIOE XBHIII TOBXKHHOIO
0,76 MKM.

5.9. UepBona mexa (oroedekty mis 3aiiza JopiBHIOE 262 HM. 3HAUTH POOOTY BUXOIY
€JICKTPOHIB 3 3aJ1i3a (B JHKOYJISIX Ta €ICKTPOH-BOJIbTAX).

MOJYJIb 6

6.1. BukopucroByrouu Teopito bopa BHU3HAUMTH: pajlycd JBOX IEpPIIMX OpOIT
€JIEKTPOHA B aTOMI BOJIHIO; IIBUJIKOCTI €JIEKTPOHA HA LUX OpOiTax; MPUCKOPEHHS Ha
HUX.

6.2. BusHauuT MaKCUMalbHy €HEpriio (OTOHA, SKUW BUIPOMIHIOETHCS aTOMOM BOJTHIO
B yJbTpadionaeToBii cepii.

6.3. HaiiGinpIma JOBKMHA XBWIII CIIEKTpaIbHOI JIiHIT BOJHIO cepii JlaliMana mopiBHIOE
121,6 uM. Po3paxylite HallOLIbILY JOBXHUHY XBUII1 B cepii banbmepa.

6.4. OGuuCIUTH TOBXKHUHY XBHIIL Jie Bpoist 7151 mpoToHa 3 KiHeTUYHOIO eHeprieto B 100
eB.

6.5. [IpoanamnizyBaTh, sika €HEpris 3B’si3aHa 3 MACOIO €JIEKTPOHA, KU 3HAXOAUTHCS Y
CITOKOi?

6.6. BuzHauutu eHeprito, Macy Ta IMIYJbC (KUTBKICTh pyXy) DOTOHA PEHTT€HIBCHKOTO
IPOMiHHS 3 0BKUHOI0 XBHi 10710 M.

6.7. BusHaunTtH NOBXXMHU XBWJIb Jie Bpoilsl O-4acTMHKK Ta MPOTOHA, IO MPOMIILIN
OJIHAKOBY PI13HMITIO MoTeHmiamB 1 kB.

6.8. OmiHUTH MOBXWHHU XBWJIb J€¢ Bpoilsis eleKTpoHa, IO PyXa€ThCs HA TEPINd Ta
Jpyriii 00pOBCHKIM OpOITI B aTOMI BOJHIO.

6.9. Bwusnmauntn wmakcuManbHy eHeprito (¢otoHa cepii bamemepa B cmekTpi
BUIIPOMIHIOBaHHSI aTOMApHOTO BOHIO.

6.10. PospaxyBatu eHeprito (oToHa, SKMW OyB BHUIYIIEHHH aTOMOM BOJIHIO TpHU
Iepexo/ii eJICKTPOHA 3 TPEThO1 OPOITH HA JIPYTY.

6.11. BuzHauuTH, Ky €Heprito Tpeda 3aTpaTUTH, 00 SAPO TENi0 ZHe PO3IUIMTH HA
HYKJIOHU?

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

Busznauuty, sika Maca ypaHy-235 BUTpada€eThCsl y peakTopi 3a 400y, SKILO MNP OAHOMY
aKTi MOAUTY SiApa LOTO 130TOIY YpaHy BUAUIAE€TbCA eHepris pisHa 200 MeB?

9 . ) 10
6.13. Pospaxyiire eHepriro 38°s13Ky siapa aToma 0bopa ¢ B.

6.14. B ycraHOBKax misi Y — ONPOMIHIOBAHHSA Y CUIBCBKOMY TOCIOAApCTBI
137

BUKOPUCTOBYIOTh [3 — paaloakTMBHUM 130TOn 1Le3it0 ~5zCs. Hammcatu peakuiro f-
po3nany. BusHauMTH MaKCHUMalbHY 4YacTOTy 7Y-BUIPOMIHIOBaHHS, SIKIIO HaWOUIbINIA
eHepris Y — kBauTiB fopiBHioe 0,66 MeB. OOGUMCIUTH PENATUBICTCHKY HMIBUIKICTD ff —

YaCTUHOK, SIKIIIO BOHU MarOTh eHeprito 1,18 MeB.

TUIIOBI TEMW JIJISI PE®EPATIB
MOJIVJb 1
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1.1. TneprianpHi Ta HeIHEpIIATBHI cUCTeMH BiTiKy. [IpuHIun iHepmii.

1.2. ITpunnun BigHOCHOCTI ["amines ta EiHmTeiHa.

1.3. Immynbce TiIa B KJIACUYHIM MEXaHIIll Ta MEXaHIIl Teopii BITHOCHOCTI.

1.4. llenTp Mac cucTeMu Ta TeopemMa po pyx HEHTPY Mac.

1.5. llenTp Mac CUMETPUYHHUX OJHOPITHUX TUI Ta CUCTEM MaTepiaJbHUX TOYOK

1.6. PeaktuBHuii pyx. PiBHsHHa Memepcbkoro ta LlioJkoBChKOTO.

1.7. KoHcepBaTHBHI CUJIM B MEXAHIII].

1.8. IToreHmiaapH1 CHIIOBI HOJIS.

1.9. I'pasiTaniiina crana ta ii eKCiepuMeHTaTbHE BUSHAYCHHS.

1.10. Teopema mpo 3MiHY KIHETHYHOI €HEPTii CUCTEMHU.

1.11. I'paciune 300pakeHHS BEIMYUHUA POOOTH 3MIHHOI CHIIH.

1.12. Bu3HaueHHA MOMEHTY IMITyJIbCY CHCTEMH TUI Ta YMOBHM BUKOHAHHS 3aKOHY
30epexKEHHSI MOMEHTY IMITYJIbCY

1.13. 3micT nousATTs “eHepris’ B mexaHiri. [1oscHITH, K 3B’sA3aHi MOHATTS “poboTta” i
“enepris’.

1.14. Monyns FOnra. Ilnactuuni Ta npyxHi Aedopmaliii peaabHUX TiI.

1.15. YMmoBa Hepo3puBHOCTI Teuii piauHu. PiBusHHg beprymi.

MOJIVJIb 2

2.1. Temneparypni mikanu Lenscisa, Kenbpina, ®apenreiita, Peomiopa.

2.2. Yucno cTyneHiB cBOOO U Tima (CUCTEMN).

2.3. 3akonu ®Dika, Oyp’e Ta Hprotona s sBumg nepeneceHHs. ['pamieHT ¢izuaHOl
BEJIMYMHHU.

2.4. Koedimientn audysii, TEIIOMPOBIAHOCTI Ta BHYTPIITHHOTO TEPTs (B A3KOCTI) 1 iX
3B'A30K.

2.5. Biynuii ABUTYH TIEpIIIOTO Ta APYroro pomay.

2.6. EnTpomnis Ta TepMoauHamiyHa iMOBIpHICTb. [IprHIIMIT 3poCcTaHHs €HTPOTIi.

2.7. EHTpomis Ta mpuBeIeHa TEIJIOTa.

2.8. PiBussnas Ban — nep — Baanbsca jy1s peaibHUX rasiB.

MOAYJIb 3
3.1. EneMeHTapHUl NEKTPUYHUIN 3apsi]i TA METOIM MOTO BU3HEAUCHHS.

3.2. EneKTpoeMHICTh 3eMili.

3.3. Po3paxyHOK 1OJIs TUTIOJSL.

3.4. CerHeToeNneKTpUKH.

3.5. [T’e30enexkTpuunmil edeKT.

3.6. OTpuMaHHs yIbTPa3BYKY.

3.7. 3axonu (npaBwiia) Kipxroda s po3paxyHKy CKIaIHUX €ICKTPOMEPEXK.
MOAVYJIb 4

4.1. IocTiitHi marHiTH Ta iX Tote. Jlocmian Epcrena.
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4.2. Bzaemonis napaniedbHuX cTpyMiB. OnuHULIA cUiH cTpyMy — 1A,

4.3. BigHocHa MarHiTHa MPOHUKJIMBICTh cepeioBHIa. Jlia-Ta mapamMarHeTHKH.
4.4, [TpuHiun poOOTH eIEKTPOMAITMHHOTO TeHepaTopa.

4.5. PiBHauHs MakcBeia.

4.6. Bekrop IloiinTiHra.
4.7. XBuiaboBe piBHsaHHA. Oneparop Jlamnaca.
4.8. Buxpose enektpuune nosie. Ctpymu ®yko. [HaykiiitHi neyi.

4.9. [Mpunnun aii mukinorpona ta MI'JI- reneparopa.

4.10. MeTo 1 BEKTOPHUX JliarpaM 300paK€HHs TapMOHIYHUX KOJMBaHb. BUTTS.

4.11. Anepioanuni npouecu. Yac pemakcanii, KoeilleHT 3aracaHHs, JorapupmMIyHun
JEKPEMEHT Ta TO0OPOTHICTh €JIEKTPUYHOIO KOJUBAILHOTO KOHTYPY.

4.12.CxnananHs ABOX B3a€EMHO MEPHEHAUKYISIpHUX KomuBaHb. Oirypu Jliccaxy.

4.13. Pe3oHaHC CTpyMy Ta HANPYTH B €IEKTPUYHUX KOJIMBAJIHLHIUX KOHTYpax.

4.14. OtpuMaHHs pagioXBWIb PI3HOTO J1alla30Hy, 1H(GPAYEPBOHUX XBHIIb, BUIUMOIO
CBITJIa, YABTPa(10JIETOBUX XBWIb, PEHTI€HIBCHKUX Ta Y — IPOMEHIB.

MOAVYJIb 5
5.1. SIBuiiie MOBHOTO BHYTPIIIHBOTO Bi1I0MBaHHs. BoloKOHHA ONTHKA.

5.2. Ilpupoga BUIPOMIHIOBAHHS CBITJIa aTOMaMU. XBUJILOBUH IIYT.
5.3. CMyr#u piBHOI TOBIIMHU Ta PIBHOTO HAXWUITY.
5.4. ludpaxuis Opaynrodepa.

5.5. CnekTpanbHi npuiaau (Ipu3MoBl Ta AUPPaKIIiHI).

5.6. PeHTreHOCTpYKTYypHHUIA Ta pEHTICHOCTIEKTPATbHUIN aHai3.
5.7. MeToau oTpMMaHHs MOJSIPU30BAHOTO CBITHA?

5.8. [Ipuzma Hikoms

5.9. luxpoizmy. [Tonspoinu.

5.10. Edextu 3ecoeka ta Keppa.

5.11. lykpomeTpis.

5.12. 3akon byrepa — Jlambepta — bepa. [Ipupoaa nornuHaHHS CBITA.
5.13. B yoMy cyTh Tak 3BaHO1 yJabTpadioneToBoi kaTacTpopu?

5.14. Edext Komnona.
MOJAVYJIb 6

6.1. [leperBopenns ["anines Ta Jlopenna. JlopeHiieBe ckopoueHHs JTIHIMHUX PO3MIPIB Ta
MPOMIXKKIB Hacy.

6.2. ITocTynaru cnemiaabHO1 Teopii BimHOcHOCTI EfiHINITelHA.

6.3. Kimacuunuii Ta pensTUBICTCHKUN 3aKOHU CKJIaJICHHS IIBUJIKOCTEH.
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6.4. 3anexHICTh Macu BiJl MBHUJIKOCTI pyXy. PenaruBicTcbkuii iMmynbe. OCHOBHHIMA
3aKOH PEIATUBICTCHKOI TUHAMIKH.

6.5. B3aeM03B’s130k Macu Ta eHeprii. EHepris criokoro. EHeprist 3B s13Ky.
6.6. ExBiIBaJICHTHICTb T'paBITalIMHOT Ta 1HEPIIIATBLHOI Mac.

6.7. I'imote3a ne- bpoitns

6.8. CmiBBigHomieHHs [ 'eizenbepra.

6.9. ®13u4HMI 3MICT XBUIHLOBOT (DYHKITI.

6.10. PiBasunus [peninrepa.

6.11. Op6iTanbHe, MarHiTHE Ta CIIIHOBE KBAHTOBE YMCIIO.

6.12. Ilpunun poboTH nasepa.

6.13. [lienekTpuku 1 HamiBIPOBIAHWKH. BaneHTHa 30HA, 30HAa MPOBIAHOCTI, IIMpPUHA
3a00pOHEHOT 30HHU.

6.14. BiacHi Ta JOMIIIKOBI HamiBOpoBIAHUKU. [IpoBiaHICTs N-THIY Ta p-THUITY.

6.15. Edext Xomna.

6.16. IIpupoaHa panioaKTUBHICTh. 3aKOH PaJil0aKTUBHOTO pO3Maay. AKTHBHICTH, CTala
posmany, nepioj HamiBpo3mamty.

6.17. OcHOBHI XxapakTepucTuku anb(da Ta OeTa posmaniB. Bzaemomnis 3 pedyoBHHOIO.
3axuct BiJl A1l BUTPOMIHIOBAHHS.

6.18. Tl'ama-BumpomiHIOBaHHSI Ta HEWTPOHHE BHIIPOMIHIOBAHHS, iX TpUpoJa Ta
XapaKTEepPUCTUKHU. B3aeMo/isg 3 pe4OBUHOO. 3aXUCT BiJl Jii BUTIPOMIHIOBAHb.

6.19. [lozumerpis paiOaKTUBHMX BHUMIPOMIHIOBaHb. OJMHUIII AKTUBHOCTI 1 103U
BUIIPOMIHIOBaHHS.

6.20. Metoau peecTpailii BUTPOMIHIOBAHb.
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Yacruna l
. HaBuainpHi Bukonanus 1\/[0J3F}’JU>HI/H7I Beboro
o 3aHATTS {HIMBITyalbHUX (3miCTOBO- Sais
5 2 Moaynb | Tena (maroroBka 3aBJIaHb MOy JILHU) (cyma
E Ta (OP, pedepar, KOHTPOIIb 4+5+6)
BUKOHaHHs) | PI'P, PP ra in.)
1 2 3 4 5 6 7
1 11 4 2 2 J
1.2. 4 1 1 6
: 13. 4 1 2 /
5 14, 4 1 1 S
% Bcboro 3a Moayanl 16 S 6 27
S 2 2.1. 4 2 2 8
: 2.2. 4 1 1 4
: 23, 4 1 1 6
S Benoro 3a Moay.an 2 12 4 4 20
=3 3.1. 6 3 3 6
3.2. 6 2 3 4
Benoro 3a moayas 3 12 S 6 23
Bcboro 3a noTouHui 40 14 16 70
KOHTPOJIb
ITincyMKoBHIT KOHTPOIB (aTecTawis) 30
Pazom 100
Yacruna I1
J HaguasnbHi BuxoHaHHs 1\/[021'3”]51{141jI Beboro
o 3aHATTA 1HUBI Ty aTbHUX (3MICTOBO- Sautin
5 £ Moysb Tena (miaroTorka 3aBJaHb MOTYJIbHUT) (cyma
E Ta (OP, pedepar, KOHTPOJIIb 4+5+6)
BUKOHaHHs) | PI'P, PP Ta in.)
1 2 3 4 5 6 7
4 41, 4 2 2 8
4.2. 6 2 2 10
4.3, 4 2 2 8
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Bcboro 3a moayan 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 MmoayJanb 5 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
Bcboro 3a norouHuit 40 14 16 70

KOHTPOJIb
[TincymMKoBHI KOHTPOJIB (icIuUT) 30
Pazom 100
12. Po3noaia 0aJiiB, AKi OTPUMYIOTH CTYACHTH
1 cemecTp
[ToTouHUl KOHTPOIIb N Pelitunr 3 . .
Peiitunr 3 .. PeiTuar [MincymxoBa
.. | momaTtkoBoi . . 3aranpHa
. . . . . . | HaBYaJIbHOI mrpadHui arecTanis .
3micToBuii 3micToBuii 3micToBuii poboTtu KUIBKICTb
1 MOIYJb 2 MOIYJIb 3 podoru Ry R urre (e1<3aM'eH OaniB
Moayab R wp a YU 3aJTK)

0-100 0-100 0-100 0-70 0-20 0-5 0-30 0-100

Ipumitku. 1. Bignosinno 10 «IlomokeHHS Npo KpeAUTHO-MOIYJIbHY CHCTEMY HaBUYaHHS B
HVBill Vkpainu», 3atBepaxeHoro pekropoM yHiBepcutery 03.04.2009 p., peHTHHT CTyJeHTa 3
HaBYaJIbHOI poOOTH R HP CTOCOBHO BUBYEHHS NIEBHOI AUCIUILIIHM BU3HAYAETHCS 32 (POPMYIIO0

0,7 (RM3m + KW3m + ...

Rup = ------emememmee oo

Knuc

+ RMW3y - K3 )

+ Rap - Rure,

e RWsy, ... RMgy — PEUTHHTOBI OLIIHKH 3MICTOBUX MOJYJiB 3a 100-0a1pHO0 MIKAJIOK;

N — KUTIBKICTh 3MICTOBUX MOJYJIIB;

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

Kmuc = KM3m + ... + KM3y — kinekicts kpemutis ECTS, nependadyenux po6ounM HaB4aIbHUM
TJIAHOM JIJIsL TUCITUTIIIHU Y TIOTOYHOMY CEMECTi;
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R p — peiiTHHT 3 10JATKOBOI pOOOTH;
R wrp — peiftunr mrpadpHuii.

Hageneny ¢popmyiy MoxkHa crpoctuTy, ko npuitaaty K3w = ...= KMW3m. Toxi Bona 6ye
MaTH BHIJIS

RHP = ---------m-mmmmmmmemeo oo + Rap - Rure.

Peiitmunz 3 0ooamkoeoi pooomu R np nogaerbest 10 R up 1 He Moxke nepeuiryBatu 20 Gaiis.
BiH BU3HAuUa€THCS JIEKTOPOM 1 HAIAETHhCS CTYACHTAM PIlICHHSIM KadeapH 3a BUKOHAHHS pOOIT, sIKi HE
nependadeHi HaBYAIbHUM IUIAHOM, ajie CIIPUSIOTH MIBUIICHHIO PiBHS 3HAHb CTYJICHTIB 3 JUCIMILIIHY.

Peiumunz wmpagpnuii R mrp He nepesuinye S 6aiiB i BimHiMaeThes BiJ R np. BiH BU3HaYaeThCs
JIEKTOPOM 1 BBOJUTHCS pillieHHsIM Kadeapu Ui CTYACHTIB, SIKI MaTepiall 3MiICTOBOTO MOAYJISl 3aCBOLITU
HEBYACHO, HE TOTPUMYBAIIHCS Tpadika poOOTH, MIPOITYCKAIH 3aHITTS TOIIO.

2. 3rigHo 13 3a3HayeHUM [loNOKEeHHAM nidzomoeka i 3axucm Kypcoeozo npoekmy (pooomu)
omiHEThCs 3a 100 6anbHOI IMIKAJIOK 1 Tl MEPEBOJAUTHCS B OILIHKH 33 HAI[IOHAJILHOKO MIKAJIOK Ta

mkanoro ECTS.

Il xana oninroBanuga: HanioHaabHa Ta ECTS

Cywma 6autiB 3a Bci Ouiirixa OriHKa 3a HalllOHAJIBHOIO IIKAJIOI0
BHIIM HaB9aJIbHOL ECTS | Ut eK3aMeHy, KypcOBOro JUISL 3aTTKY
ABLTEHOCTI poekTy (poOOTH), IPAKTHKH
90 - 100 A BIJIMIHHO
82-89 B oBpe
74-81 C 106p 3apaxoBaHO
64-73 D 3aJI0BUTEHO
60-63 E
HE3aI0BIJILHO 3 HE 3apaxoBaHoO 3
35-59 FX MO>KJIMBICTIO TOBTOPHOTO MO>KJIMBICTIO
CKJIaTaHHSI MIOBTOPHOTO CKJIAJIAHHS
. HE 3apaxoBaHoO 3
HE33aJ0BLJIBHO 3 ,
, 000B’I3KOBUM
0-34 F 000B’3KOBUM MTOBTOPHUM
: IOBTOPHUM BUBYCHHSIM
BUBYCHHSM JUCIHUIUTIHA :
JMCIUTLTIHU

13. MeToauune 3a0e3neuyeHH

Bce meTonnuHe 3a0e3neuyeHHs — JIeKUIITHUI MaTepiaj, onuc JadopaTopHUX
podiT Ta 3aBAAHHA AJIsI CAMOCTIHHOI pPO0OTH € HAa eJeKTPOHHUX HoOcisX. Bes
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iHpopmanisa Hamaerbecsad crygeHTam BukiIagadem. g indopmania Moxke Oyrm
po3MileHa Ha caiiTi kadeapu.

Marepian iHbOpMAaIIHHOTO XapakTepy, KU B JOCTaTHIA Mipi BHCBITJICHHUH B
HaBYAJIbHIM  JIITEpaTypi, CTYJAEHTH OIAHOBYIOTh CaMoOCTiiiHO. PekoMeHaoBaHa
JiTeparypa € B AocTaTHiil KiabkocTi B 0i0ioreni HYBIll Ykpainu.
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nocionuk (3 rpudpom MOH VYkpainu 3a Ne 1/11-7330 Big 04.08.10 p.), BumaHHs TpETE,
nepepoosiene i monoBHeHe.-KuiB, BI] «A30yka», 2012.- 319 c. (19,94 np. apk.)

5 Yomman ILI1. ®13uka / IL.I1. Yonnax — K. : Buma mik., 2005. — 567 c.
7.®13uka / bnank O.4., I'peuxo JI.T'. — X. : ®dakt, 2002. — 344 c.

JlonomizkHa
1. boiiko B.B. ®i3uka / B.B. boiiko — K.: Apicreii, 2007. — 576 c.
2. Kypc ¢izuxu. Ku. 1. ®i3uyni ocHoBu MexaHiku. MoiekyisipHa (i3uka i

tepmoauHamika / bymok I'.®., Benrep €.®. — K.: Buma k., 2002.- 375 c.

3. Kypc dizuxu. Ku. 2. Enexkrpuka 1 maruetusm / bymok I'.®., Benrep €.®. —
K.: Buma mik., 2003.- 278 c.

4, Kypc ¢izuku. Ku. 3. Ontuka. ®i3uka atoma Ta aToMHOro sijpa / bymiok
['.®@., Benrep €.@. — K.: Buma mk., 2003.- 311 c.
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S. 3aranbHuii Kypc pizuku. T.1. Mexanika. MosekynspHa ¢i3uka i
tepmoauHamika / Kyuepyk [.LM., I'op6auyk I.T., JIymuk IL.I1. — K. : Texnika, 2006.-
532c.

6. 3aranpHuit Kypc ¢Qizuku. 1.2. Enektpuka 1 maruetusm / Kydyepyk [.M.,
INop6auyk I.T., JIynuk ILII. — K. : Texnika, 2006.- 452 c.

7. 3aranpHuit kypc ¢izuku. T.3. Ontuka. KBantona ¢izuka / Kyuepyk I.M.,
INop6auyk I.T., JIynuk ILII. — K. : Texnika, 2006.- 518 c.

8. ®dizuka 19 1HKEHEPHUX  cheriaiabHocTe.  KpeauTHo-mMomyJsibHA
cuctema.u.1 / Kymm B.B., ConositoB A.M., Ky3uenosa O.41., Kymimenko B.M. — K. :
Hau. aBi. yn-T1., 2004. — 456 c.

Q. ®di3uka a9 1HXKEHEepHUX  cherianbHocTed.  KpeauTHo-MomyJsibHA
cucreMa. 4.2 /

Kymim B.B., ConosiioB A.M., Ky3uenosa O.4., Kynimenko B.M. — K. : Harr. aBiu. yH-
T., 2005. — 380 c.

10. 3aranpuuii kypc ¢izuku: 36ipuuk 3ana4d / LI1.I'apkyma, 1.T.I'opOauyk,
B.I1.Kopinnuii Ta 1H.; 3a 3ar. pea. LIL.Iapkymi. — K.: Texnika, 2004. — 504 c.

11. MeroauuHi BKa3iBKu J0 JabopaTtopHux poOiT 3 ¢hizuku. Y.II. (Enexrpuka.
Marnetusm) / B.[1. Ickpa, B.B.boiiko, O.1. Kocenko, X.I1. OnbxoBcbka. - K.: Bug.
HarionansHoro arpapHoro yHiBepcutery., 1996. — 32 c.

12.  MeTtoauuHi BKa3iBKU J0 JJabopaTOpHUX poOiT 3 dizuku. Onrtuka. Y.1
(I'eomeTrpuuna Ta xBuiboBa ontuka) / Kocenko O.1., OnbxoBebka XK.I1.,
[Taposcwkuii b.B. - K.: Bun. HamionanbsHOro arpapsoro yHisepcutety, 2002. — 51 c.

13. Meroanuni BkaziBkH 70 JabopatopHux poOit 3 ¢izuku. Onruka. Y.1I
(KBanToBa ontuka) / Ickpa B./l., boiiko B.B. - K.: Bun. HamionanibHoro arpapHoro
yHiBepcurety, 1999. — 50 c.

15. Indopmaniiini pecypcu

BuBuenns mucrumiiau ,,Pizuka” mepeadadae BUKOPUCTAHHS iH(OpMAIiiHO -
KOMITFOTEPHUX TEXHOJOTiH (TimobanbHa cucteMa [HTepHET, eNeKTPOHHI MiAPYYHUKH,
Bi3yaumizaliisi (i3UYHUX SBUI Ta MPOIIECIB, OIIHIOBAHHS 3HaHb, 0OPOOKa Pe3yibTaTiB
¢iznunoro excrepumenty B Mathcad, Excel) Ta pesynbraTiB cydacHHUX JOCIIIKEHb B
rainyssix (pizuku.

Bce meToanuHe 3a0e3neuyeHHs — JIeKUITHUI MaTepiaj, onuc JadopaTopHUX
poOiT Ta 3aBHAHHA IJIsl CAMOCTIIHOI pPo0OTH € Ha eJeKTPOHHMX Hocisax. Bes
iHpopmanis Hagaerbcs crydeHTamM Bukiagadem. Ls indopmaunia moke Oy
po3MileHa Ha caiiTi kadeapu.

Marepian iHbOpMAaIIHHOTO XapakTepy, KU B JOCTaTHIA Mipi BHUCBITJICHHUM B
HaBYAJIbHIM  JIITEpaTypi, CTYJAEHTH OINAHOBYIOTh CaMoOCTiiiHO. PekoMeHnaoBaHa
JiTepatypa € B 1octaTHiii KijibkocTi B 0i0aioreni HYBIIl Ykpainu.
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Ilpuxnao ons 3aniky

IToToyHe TeCcTyBaHHsI Ta caMOCTiHA poboTa Cyma
3mictoBHi Moy b Nel 3micTOBUM MOJTyIb Ne 2
T1 | T2 | T3 | T4 | TS T6 T7 T8 T9 100

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

[Tpuknan 1is ek3aMeHy

[TincymkoBuii
[ToTouHe TecTyBaHHS Ta caMOCTiiiHa poboTa TECT Cyma
(ex3ameH)
3micToBuil | 3MICTOBUII MOYJIb 3MICTOBHUI MOJTYJIb
MOJTyJIb | 2 3

T1 |T2| T3 | T4 [T5 | T6 | T7 |T8|T9|T10| T11 |TI2 100

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




