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AHoOTAIIA

Hapuanpna aucruriina « OCHOBHU Teopii KiJI, CHTHAJIIB Ta MPOILIECIB B CUCTEMax
aBTOMATH30BaHOI 0OpOOKM 1 3axucTy iH(pOpMallii» € 000B'SI3KOBOIO JUCIIUILIIHOO
npodeciitHoi miaroToBKkH ¢axisiliB mepmoro (6akaaaBpChKOT0) PiBHS BHUIIOI OCBITH
31 crienianbHOCTI 151 « ABTOMAaTH3aIlis Ta KOMIT IOTEPHO-IHTETPOBaHI TEXHOIOT1I».

BaxxnuBicTh BHUBUEHHS 1l€i TUCIHUIUIIHA OOYMOBJIEHA THM, IO PO3BHTOK
CHCTEM aBTOMaTH3allii 0OpoOKH Ta 3axucTy iHQopMaIlli 0a3yeThCsl HA BUKOPUCTAHHI
CY4JacCHHX €JIEKTPOTEXHIYHHUX Ta €JIEKTPOHHUX 3aC001B, METO/1IB 0OpPOOKH CUTHATIB Ta
aHaII3y MPOIIECIB.

Jucuumiina 3a0e3nedye BUBYCHHS TEOPETHYHUX OCHOB MAaTEeMAaTUYHOTO
OMMCAHHS CJIIGKTPUYHHMX KiJl Ta aHali3y NpPOIECiB y HHUX, 3aCBOEHHS METOIIB
NPEJCTaBICHHS Ta TEPETBOPCHHS CHUTHAJIB, OTPUMAaHHS NPAKTHYHUX HABUYOK
JOCITIJIKEHHS €JICKTPUYHHUX KUT Ta CUTHAJIIB 3 BUKOPUCTAHHSIM Cy4YaCHHMX arapaTHUX 1
nporpamMHux 3aco0iB. [IuTaHHs pO3IIIANAIOTHCS SK 3 KIACUYHUX MIPKyBaHb, TakK 1y
po3pi3i  BUKOPUCTAHHS EJIEKTPUYHUX 1 PaJIOCNEKTPOHHUX KUI Ta aHajizy
1H(OpMaIIHHUX CUTHAJIB y CKJIaJll CUCTEM aBTOMAaTH3allii 0OpOOKH Ta TEXHIYHOTO
3axucTy iHpOopMarlii.

Kaw4voBi ciaoBa: ejexkTpuyHi  KOja, CHUTHAIM, aHali3  MPOILIECIB,
aBTOMAaTU30BaHa 00poOKa, 3aXuCT 1H(pOopMaIlii.

Abstract

The discipline "Fundamentals of circuits, signals and processes theory in automated
processing and information security systems" is a mandatory discipline of
professional training of specialists of the first (bachelor's) level of higher education in
specialty 151 "Automation and computer-integrated technologies".

The importance of studying this discipline is due to the fact that the
development of automated processing and information security systems is based on
the use of modern electrical and electronic device, methods of signal processing and
process analysis.

The discipline provides the study of the theoretical foundations of the
mathematical description of electric circuits and the analysis of processes in them, the
creation of methods of representation and transformation of signals, the acquisition of
practical skills in the study of electric circuits and signals using modern hardware and
software tools. Questions are considered both from classical considerations and in
terms of the use of electric and radio-electronic circuits and the analysis of
information signals as part of the system of automation of processing and technical
information protection.

Keywords: electrical circuits, signals, process analysis, automated processing,
information security.
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1. Onuc HaBYAJIBLHOI AUCHUILTIHA

["any3b 3HaHb, HAPSIM

XapakTepUCTUKA HABYAJIbHOT

HaiimeHnyBaHHS . : JTUCIUTUTIHA
. HiATOTOBKH, OCBITHHO-
MOKa3HUKIB AV Jenna popma | 3aouna popma
KBaJiQikaniiiHuii piBeHb
HaBYAHHS HaBYaHHS
Kinpkicth

kpenutiB — 10

O0o0B’s13K0Ba

MonymniB — 3 15 ABromaru3aris ta Pik miaroroBku
3MICTOBIX npuia00yyBaHHsS ) )
) 2-i 2-i
MOJYJIB — 5
Cemectp
. CHCHIElJIBHlCTIf 3-i, 4-if 3-i1, 4-if
[nauBiayanbHe 151 ABTomaTu3amis Ta
HayKOBO-IOCIIAHE | KOMIT I0T€PHO-IHTErPOBaH1 Tekuii
3aBJaHHS Ha TEMY: TEXHOJIOT11
" AHaJi3 CUTHAJIB B OcBiTHs nporpama 30 rox 8
JTHIAHUX Koax" «Komm’roTrepu3oBani '
CUCTEMHU YTIPaBIIIHHS Ta 5 ,
ABTOMATHKa» JlabopatopHi
60 rox. 14
~ 3arambHa [MpakTruni
KUTBKICTh TOJWH —
300 30 8

TwmwxHEBUX TOOAUH
IU1sl AeHHOT hopMu
HaBYaHHS:
AyIuTOpHUX:

3 cem. —3;

4 cem. - 5;
CamocTiiiHoi1
pobotu:

3 cem. — 3;

4 cem. — 9.

PiBeHb BUIIIOT OCBITH:
nepuum
(0akanaBpcbKuii)

CamocriiiHa po0orTa,
BPaxOBYIOUH KYpCOBY poOOTYy

180 | 270

Bun xoHTpOIIIO:

3 ceM. — 3aiK; 4 ceM. — ICIIUT;

4 ceM. — KypcoBa poboTa

dopma KOHTPOJIIO:
KOMOIHOBaHa




2. Mera BUBYEHHA HABYAJILHOI AUCHMILIIHA

Meroro BHBYEHHS HaBUYaJIbHOI AUCHUILIIHU «OCHOBU TeOpii KiJl, CUTHATIB Ta
IPOIECiB B CUCTEMaX aBTOMATU30BAaHOI OOPOOKH 1 3aXUCTy iH(OpMaIii» € 3aCBOEHHS
TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABUYOK TMPEACTABICHHS Ta TIEPETBOPEHHS
CUTHAJIIB, MOOYJOBH €JIIEKTPUYHUX KIUJI, MATEeMaTUYHOTO OIKCAaHHA Ta aHali3y
MIPOIIECIB B €JEKTPUYHMUX KOJaX, HEOOXITHUX Il (popMyBaHHS y 3700yBadiB BUIIO1
OCBITH BIITIOBITHO /10 OCBITHRO-MPO(ECIHHOT TporpaMu TaKUX KOMITIETEHTHOCTEH:

3acanvHi KOMnemMeHmHOCHI:

— 3JIaTHICTh 3aCTOCOBYBATH 3HAHHS y pakTuyHUX cutyaiisax (3K1);

— 3JIaTHICTH JI0 MOIIYKY, 00poOeHHs Ta aHami3y iHpopmaiiii (3K9).

Daxo6i KOMNEMEeHMHOCMI:

— 3JaTHICTh 3aCTOCOBYBAaTH 3HAHHS (I3UKH, E€IEKTPOTEXHIKH, EJIEKTPOHIKH 1
MIKpOIIPOLECOPHOT TEXHIKH, B 00CS31, HEOOXIAHOMY [JIsi PO3YyMIHHS MpPOIECIB B
CHCTEMax aBTOMATH3aIlil Ta KOMITFOTEPHO-IHTETpOBaHUX TeXHONOTisAX (DK2).

3. IlepenyMoBH 1J1s BUBYEHHSI HABYAJBHOI U CHUIIiHI

[lepenymoBamu  JUii  BUBYEHHS  HaBYaibHOI  Jaucuuiuiiik  «TexHousorii
porpamMyBaHHsI CUCTEM aBTOMATHU30BaHOI 00pOOKHU 1 3axucTy 1H(OpMaIliD» € HACTYIHI
HaBYAJIbHI JTUCLIUILIIHU:

— Bwma maremaruka,;

— ®dizuka;

— Mertposoris Ta BUMIPIOBaHHS B CCTEMaxX aBTOMAaTH30BaHOT OOPOOKH 1 3aXHUCTy
1H(popMaltii;

— TexniuHa rpadika B cUCTEMax aBTOMAaTHU30BaHOI OOPOOKHU 1 3aXUCTy 1H(OpMAILi.

4. OuikyBaHi pe3y1bTaTH HABYAHHS

BuBdeHHs HaBuUaabHOI MUCUUILIIHM Tiepeadadac ¢GopMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TaKHX PE3yJIbTaTiB HABYAHHS:

— 3HaTH  QI3UKYy, EJNEKTPOTEXHIKY, EJNeKTPOHIKY Ta  CXEMOTEXHIKY,
MIKpPOIIPOIIECOPHY TEXHIKY Ha PiBHI, HEOOXITHOMY JUIsl pO3B’SI3aHHS TUIIOBUX 33J1ad 1
npo6aem aBromaru3aitii (ITPH2).



5. Ilporpama HaBYAJBHOI JUCHMILTIHU

Monyas 1
3micTroBuii Moayab 1. Curnanu i cnekrpu.

Tema 1. Buau curnanis. [IpeacraBieHHst AeT€pMiHOBAaHUX CUTHAJIB B YacCOBIi
ob6umacrti [3], c. 19-34; [8], c. 15-38; [4], c. 32-54.

Tema 2. [IpencraBneHHs] TapMOHIYHUX CUTHAJIB BEKTOPAMH Ta KOMIUIEKCHUMU
dbynkmismu [1], ¢. 108-117; [2], c. 57-60.

Tema 3. Pag ®yp'e. CnekrpanbHe npenctaBieHHs curHainy. CHeKTpanbHUN
aHaJli3 Ta CHHTE3 Hepioanunux curuaiis [3], ¢. 44-54; [4], c. 58-95; [5], c. 103-125;
[8], c. 48-63.

Tema 4. IlepetBopenns ®Dyp'e 1 ioro BmactuBocTi. CHeKTpalibHUI aHami3
HenepioguuHux curHaiiB. Kopensmiiiauii ananiz curaanis [3], ¢. 54-69; [4], c. 103—
202; [5], c. 125-162; [8], c. 6476, 147-154.

Tema 5. MoaynboBaHI CUTHAM Ta iX CHEKTpU. AMIUIITY/IHA, YacTOTHA Ta
dazoBa Mmoayssmis. Buau immnynscHoi moayssii [3], ¢. 169-217; [4], c. 208-274; [8],
c. 82-122.

3microBuii Moayjab 2. OCHOBHi NOHSATTH, 3aKOHHM Ta METOAM AaHAJI3y
CJICKTPUYHHUX KiJl.

Tema 6. EnemMenTu Ta mapaMmetpu enekTpuuHux Kija. Kosa moctiitHoro crpymy.
3akonu enektpuuynux kin [1], ¢. 9-34; [2], ¢. 11-27; [6], c. 58-72.

Tema 7. Meroau aHami3y enekrpuunux kin [1], ¢. 35-65; [2], c. 33-46; [6], c.
141-248.

Tema 8. bananc noryxHocTi B enekTpuyHoMy Kkodii. [loTeHmianpHa miarpama
KoJIa TocTiitHoro ctpymy [1], ¢. 66-69; [2], ¢. 28-30; [6], c. 183-187.

Monyas 2

3micTroBuii Moayab 3. MaremMaTH4yHe ONUCAHHS TAa aHAJI3 KU 3MIiHHOIO
CTPYMY B YCTAJICHUX PeKMMAaX.

Tema 9. Hanpyru, crpymu ta R,L,C — ennemenTu B Ko1ax CUHYCOIAHOTO CTPyMY.
3akonu Oma i1 Kipxroda B komrutekcHiit ¢popmi [1], €. 96-121; [2], c. 53-67.

Tema 10. Kona 3 mociigoBHuM Ta napanenbHuM 3'eqHandsM R,L,C — eremeHTiB.
KommiekcHuit (CUMBOJIIYHUI) MeTOJ po3paxyHKy. Enepretwuni mokasnuku [1],
c. 122-150; [2], c. 68-73.

Tema 11. Kona 13 B3aeMHUMH 1HIYKTUBHUMH 3B’Si3KaMU Ta TpHUdaszHi Koja
[1], c. 151-165, c. 176-179; [2], c. 80-83, c. 99-122.



3micToBuii MOay b 4. HacTOTHI BJAaCTHBOCTI eJIeKTPUYHHUX KIJI Ta iX aHAJI3

Tema 12. KomrmuiekcHi mnepenatHi (QyHKIII Ta 4YacTOTHI XapaKTePUCTUKH
CICKTPUYHUX KUI. AHaJI3 MPOXO/KEHHS MEpPiOJAMYHOr0 CUTHAITY JOBUIBLHOI (OpMHU
yepes3 JiHiHe KoJ10. Pe3oHaHCHI sBHINA B elekTpuuHux komax [1], c. 183-225; [2],
Cc. 74-79, c. 137-149; [7], c. 63-152, 255-262.

Tema 13. YotupunomocHukr Ta eiaektpuuni ¢imetpu [1], €. 234-266; [2],
c. 161-184; [7], c. 310-356; [11], c. 219-254.

3micToBuii Moay.ab 5. IlepexigHi mpouecH B eJIeKTPUYHUX KOJIAX.

Tema 14. KiacuuHuii MeToA pO3paxyHKYy MEpeXiAHUX TMpOIECIB. 3aKOHU
komyrariii [1], c. 281-317; [2], c. 195-220; [6], c. 250—330.

Tema 15. OmneparopHuii MeTO[ pO3paxyHKy mepeximHux mnporeciB [1],
c. 346-380; [2], c. 228-238; [6], c. 359-398.

Tema 16. Yacori xapakrepuctuku. Meron interpana roamens [1], ¢. 320-
343; [2], c. 241-245; [6], c. 331-358.



TeMaTHYHNHI IJIAH HABYAJBLHOI JMCIMILIIHA

HasBu 3MicToBHUX
MOJIYJIIB 1 TeM

Jlenna gopma HaBuaHHs ‘

3aouna (hopma HaBYAHHS

KinpkicTs rogun

yChOTO

y TOMY YHCITI

y TOMY YHCJI

nek. | np. | ma6. | c.p.

yChOTO

nek. | mp. | ma6.| c.p.

Moayas 1

3micToBuii MoayJib 1. CHrHaIH i cIeKTPH

Tema 1. Bunu cursaiis.

[IpencraBieHHs AETEPMiIHOBAHUX 16 2 2 S) 7 — 2 12
CUTHAJIIB B 4acOBii 00acTi.
Tema 2. [IpeacraBneHHs
TapMOHIYHHUX CUTHAJIIB BEKTOPAMHU Ta 9 2 2 — ) 1 — 8
KOMIUICKCHUMH ()YHKIIISIMU.
Tema 3. Psin @yp'e. Ciexrpasibae
IPECTaBICHHS CUTHAIY. 12 9 5 9 6 1 2 10
CriekTpanbHHNA aHaJIi3 Ta CHHTE3 60 5
MePIOIMYHUX CUTHAIIIB.
Tema 4. [leperBopenns @yp'e 1 fioro
BracTuBOCTl. CrieKTpalbHUN aHai3
ipocrl. CrieTpa 16 | 22| 4] 8 1| - | 10
HETePiOUYHUX CUTHAIIB.
Kopemsmiiinuii anasiz CUrHaiiB.
Tema 5. MoaynboBaH1 CUTHAIM Ta iX
HNEeKTpU. AMIUTITY/IHA, YACTOTHA Ta
CIICKTP YA, HacTo 16 | 22| 4] 8 1| — | 10
¢dazoBa moaynsiis. Buau
IMIYJIbCHOT MOIYJISALLII.
Pa3om 3a 3micToBUM Moaysem 1 69 10 | 10 | 15 | 34 60 2 4 | 4 50
3micToBuii MOayJIb 2. OCHOBHI MOHATTS, 3AKOHH Ta METOIM AHATI3Y eJJeKTPUUYHHUX KiJI
Tema 6. Enementu Ta mapamerpu
enekTpuyHuX Ki1. Kosa mocriifHoro 8 2 2 — 4 - | = 10
CTpyMy. 3aKOHU €NEKTPUIHHX KiJL.
Tema 7. Metoau anani3
g Y 8 |22 |—-| 4 | 3 [2|-]-]10
SIIEKTPUYHUX KiJI.
Tema 8. bananc moTyXHOCTi B
enekTpuaHOMYy Koui. [loTeHmiansHa 5 1 1 — 3 - | - 8
Jiarpama KoJjia OCTIHHOTO CTPYMY.
Pa3om 3a 3MicToBHM Moays1eM 2 21 5 5 — 11 30 2 - | = 28
Yceboro roaus 3a moayJem 1 90 15 | 15 | 15 | 45 90 4 4 4 78
Mopnyas 2
3micToBuii MoayIb 3. MaTeMaTH4YHe ONMMCAHHA Ta aHAJI3 Kijl 3MIHHOTO CTPYMY B YCTaJeHUX
pexuMax.
Tema 9. Haripyru, ctpymu ta R,L,C
— €JIEMEHTH B KOJIaX CUHYCOIHOTO
yeom 20 | 2|28 8 1| 2] 15

ctpymy. 3akonu Oma i Kipxroda B
KOMIUICKCHIH (hopmi.




JlenHa ¢opma HaBYaHHS

3aouHa opma HaBUYAHHS

HasBu 3MicToBUX

Kinexicte rogua

MOJIYJIIB 1 TeM

yChOTO

y TOMY YHCITI

JICK.

mp.

11a0.

c.p.

yChOTO

y TOMY 9HCJI

JeK. | mp. | mab. | c.p.

Tema 10. Kosa 3 nociriitoBHUM Ta
napanenbanM 3'eqaanasam R,L,C —
eneMeHnTiB. KoMIiekcHui
(CUMBOIIIYHMIA) METOJT PO3PAXYHKY.
EneprernuHi nmoka3HUKH.

25

12

Tema 11. Kona i3 B3aeMHUMU
IHAYKTUBHHMH 3B’ SI3KaMH Ta
TpudasHi Koa.

12

48

Pa3om 3a 3micToBUM MoayJiem 3

57

6

6

24

21

48

2 2 4 40

3microBuii Mmoayab 4. U

ACTOTHI

BJIACTMBOCTI eJIEKTPHUYHHUX KiJI Ta iX aHaTi3

Tema 12. KomIuiekcHi nepeaaTHi
¢byHK1ii Ta 9aCTOTHI
XapaKTePUCTHKHU CIICKTPUUHUX KiJI.

) 19 2 2 6 9 2 18
AHa3 NpOXOKEHHS CUTHAILY 38 1 1
TOBLIBHOT hOpMH uepe3 JTiHilHe
Kkousio. Pe3onancHi siBUIIa.
Tema 13. HOT.I/IpI/IHOJIIOCHI/IKI/I Ta 13 2 2 4 5 5 14
€JIEKTPUYHI PUIBTPHU.
Pa3om 3a 3micToBUM MoayJiem 4 32 4 4 |10 14 38 1 1 4 32

3microBuii MoayJas S. [lepexiaHi mponecu B eJIGKTPHYHHUX KOJIAX.
Tema 14. Knacuunuii meton
PO3paxyHKy NepexiJHUX MPOLECIB. 12 2 2 4 4 2 12
3aKOHHM KOMYTaIlii.
Tema 15. OHepaTOPHI/II/I meton 10 9 5 3 3 34 1 1 B 9
PO3paxyHKy HepexiTHUX MPOIECiB.
Tema 1§. YacoB1 XapaKTEpUCTHUKHU. 9 1 1 4 3 B 9
Meron iHTerpana J{roamens.
Pa3zom 3a 3micToBUM MoayJiem 5 31 5 5 | 11 10 34 1 1 2 30
Ycboro roauH 3a moayJiem 2 120 | 15 | 15 | 45 | 45 120 4 4 | 10 | 102
Moayas 3

Kypcmj’.a poﬁqua Ha TEMY: "AHaJ'IIS 9 B B B 90 90 B B B 9
CUTHAJIIB B JTIHIHHUX KOJIaX
¥Yceboro roauH 3a MoayJiem 3 90 - - - 90 90 - | - | - 90
Pazom 3a Kypcom 300 | 30 | 30 | 60 | 180 300 8 8 | 14 | 270

10




Temu 1a00paTOpHUX 3aHATH

KinpkicTs roauu

€HHa 3aouyHa
No Ha3zsa Temu A
dbopma dbopma
HABUYAHHS | HABYAHHSI
Moayas 1
1 Berynue 3aHaTTs. [HCTpYKTaX 3 TEXHIKU O€3MEKH. 1
3HaiioMcTBO 3 nporpamoro MathCad.
5 [IpencraBiaeHHs qeTEpPMIHOBAaHUX CUTHAIIIB 5 5
(GYHKLIAMU Hacy
3 JluHaMmiyHE TIpeICTaBICHHS CUTHAIIIB 2 -
4 CriekTpalibHUN aHai3 1 CUHTE3 MEePIOANYHUX 5 5
CUTHAJIIB
5 | CuexrpanbHUI aHAII3 HENEPIOJUYHUX CUTHAIB 2 -
6 | Kopensmiiinuii anai3 CUrHaIiB 2 -
7 Cursany 3 aMIUTITYTHOIO MOAYJISIII€I0 2 —
8 | Cur"amnu 3 KyTOBOIO MOAYJISIIIEO 2 —
MoayJsb 2
1 | BerynHe 3aHATTS 2 -
5 OcHoBU po0OTH y BIpTYyalibHIM J1JabopaTopii 5 1
Multisim.
3 | ExBiBaneHTH1 nepeTBOPEHHS €NEKTPUIHUX KT 2 —
4 ExcnepuMenTansHa nepeBipka 3akoHiB OMa Ta 5 1
Kipxroda
5 JlocnimKeHHsT pO3raty>KeHOro KoJja MOCTIHHOTO 4
CTPYMY Ta METO/IIB aHAI3y €JIEKTPUUHUX K1
6 R,L.C—xona cuHyCcOiTHOTO CTPYyMY 3 TIOCIIiIOBHUM 4
Ta MapajellbHUM 3’ €THAHHSAM €JICMCHTIB
7 JlochipKeHHsT PO3TalyKeHOro €JIeKTPUYHOTo KoJjia 4 )
CUHYCOIHOT'O CTpyMY
8 | 3axuct mabopaTOpHUX POOIT, MPOMINKHUN KOHTPOIH 2 -
9 HocnixenHss Tpu@a3zHOro Koja CHHYCOIZHOTO 5
CTpyMy
10 | Pe3oHaHcCHI siBUIIa B KOJUBAJIbHUX KOHTYpax 4 2
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KinpkicTs roaun

Ne Hasga remn Hlenna 3aouna
dbopma dhopma
HABYAHHS | HABYAHHS
11 JlochiKeHHsT YaCTOTHUX XapaKTEepPUCTUK Ta 4 5
GIBTPYIOUMX BIACTUBOCTEH €NEKTPUYHUX K1l
12 AHai3 TpoXOoKEHHS MEPI0JUIHOTO CUTHATY 5
JTOBUIBHOI (popMH uepes JIiHIHEe eJIeKTPUIHE KOJIO -
13 JlocnipkeHHs IepexiHUX MPOLIECiB B €ICKTPUIHUX 4 5
KoJax
14 [lepexinHa Ta IMITyJIbCHA XapaKTEPUCTUKH 4
EJIEKTPUYHUX KLJI. N
15 | 3axuct nabopaTopHUX pooiIT 3 —
Pa3zom 60 14

JlabopaTopHi 3aHATTS IPOBOJATHCS B CIIEIIAII30BaHUX JIabopaTopisx kadenpu

3 BUKOPUCTAHHSM KOMIT'IOTEpPHOI TEXHIKM Ta MporpamMHux 3aco0iB Mathcad i
Multisim i Mar0Th Ha MeTi 3aCBOEHHS HABUYOK €KCICPUMEHTAIBHOIO JOCIIIKEHHS 1
aHaJi3y eJNEeKTPUYHHUX KIJI, CUTHAJIB Ta MPOIECiB, III0 MAaIOTh MICIIE B CHCTEMax

JIabopaTopHi poOOTH BKJIIOYAIOTh MOMEPEIHIO TEOPETUYHY Ta PO3PAXyHKOBY

MIATOTOBKY, €KCHEPUMEHTANIbHI JOCTIIKEHHS, OOpOOKY pe3ynibTarTiB, HalMCaHHS
3BITY Ta 3aXUCT JaOOpaTOpHOI pOOOTH.

3a HEOOXITHOCTI MOKJIMBE BHUKOHAHHS 3aBJaHb 3 JabopaTOpHUX poOIT 13

3aCTOCYBaHHSAM KOMIT FOTEPHOI TEXHIKU 3a MEKaMH J1JabopaTopii (IMCTaHIIWHO).

Temu NMPAKTUYHHUX 3AHATH

KiipkicTs rogun

No Ha3zBa temun JlenHa 3aouna
dbopma dbopma
HABYaHHS | HABYAHHSI
Moayas 1

[IpencraBiieHHs AETEPMIHOBAHUX CUTHAJIIB

1 dbyHKIIsIMU Yacy. JluHaMiduHe peACcTaBICHHS 2 —
CUTHAJIIB.

2 [IpencraBieHHs] TapMOHIYHUX CUTHAIB B 2 1
KOMIUIEKCHIM opmi Ta onepariii HaJl HUMHU.
TpuronoMerpuuHuil Ta KOMIUIEKCHUH psiau Dyp'e.

3 | Po3paxyHku amrutiTyiHOTO, (pazoBOro Ta 2 1

€HEePreTUYHOr0 CIEKTPIB NEPIOAMIHUX CUTHAIIIB.
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KinpkicTs roaun

Ne Hasga temun HlenHa 3aouna
dbopma dhopma
HABYAHHS | HABYAHHS

[TeperBopennst yp'e. CrnekTpalbHUN aHAII3

4 | menepiognuHux cur"aniB. Kopensuiinuit ananis. 2 1
ABTOKOpeTSIiiiHA Ta B3aEMHOKOpEISIIHHA (PYHKIIII.

5 AMIUTITY/THA, 4ACTOTHA Ta (Da30Ba MOTYJISIIIS. 9 1
AHaJi3 CHeKTPiB MOJIYJTbOBAHUX CUTHAJIIB.

6 | AHami3 eneKkTpuUHUX K1 3a piBHsAHHAMU Kipxroda 2 —
ExBiBaJI€HTHI NEPETBOPEHHS €JIEKTPUUHHX KiJI.

7 | AHani3 eneKTpUYHUX KU1 METOJaMU KOHTYPHHX 2 —
CTPYMIB Ta BY3JIOBUX MOTEHLIAJIB.

8 Meton HaknanaHHs. bananc noTyXHOCTI B KO 1 B
nocTiitHoro crpymy. [loTeHmianpHa aiarpama.

Moayas 2

1 [TpencraBieHHs mapamMeTpiB €IEKTPUYHUX KiJI 9 1
CHUHYCOIJTHOTO CTPYMY B KOMIUIEKCH1H (opmi.

2 Po3paxyHOK €eKTpUYHUX KiJT KOMILUIEKCHUM 2 1
MeTOJI0M. banaHc MoTy>XKHOCTI.

3 Po3paxyHOK KiJ 13 B3aEMHUMH 1HAYKTUBHUMU 2 B
3B’sI3KaMU Ta TpU(Da3HUX KiJ.
Busznauenns nepenatHux GyHKIIH eNEKTPUIHUX KT

4 | TaPo3paxyHoK 1x 4ACTOTHHMX XapaKTePUCTHK. 9 1
Po3paxyHOK BUX1JHOI'O CUTHAJy IIPU HECUHYCOIIHIN
BXIJIHIM Ji1 CIEKTPAIbHUM METOIOM.

5 | Po3paxyHok mapaMeTpiB €JIeKTPUYHHX (DUIBTPIB. 2

5 Po3paxyHOK nepexiiHiX MpoIeciB KITAaCUIYHUM 9
METOJIOM.

7 Po3paxyHOK mepexiHUX TMPOIECiB ONepaTOPHUM 9 1
METOJIOM.

8 Po3paxyHoOK nepexiiHOi Ta IMITyJIbCHOL 1
XapakTepucTuK. Metox interpana [lroamerns.

Pazom 30 8

CamocriitHa podora

CamocrTiiiHa poboTta 3100yBaua BHUIIOi OCBITH € OjAHIE0 3 GOpM opraHizaiii
HaBYaHHSI, OCHOBHOIO (DOPMOIO OBOJIOJIIHHS HABYAJIBHOTO MaTepiainy B 4ac, BUIbHUMN
BiJT OOOB'I3KOBHX HaBYAJIBHUX 3aHATh. B paMkax camMocTiiHOT poOOTH CTYyACHTU
OTPaIbOBYIOTh JIEKIIHHUN MaTepiall, pO3IMIUPIOIOTh Ta MOTIHOIIOIOTh HOTO, B TOMY
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YHUCII 32 PAXyHOK CAMOCTIHHOTO BHUBYEHHS OKPEMHUX MHUTaHb, IPOPOOIISIOTH
TEOPETUYHUN MaTepiall Ta BUKOHYIOTh pO3pPaxyHKH J0 MPAKTUYHHUX 3aHATH 1
Ja00paTOpHUX POOIT, 0OPMITIOIOTH 3BITH Ta TOTYHOTHCA 10 3aXHCTYy, BUKOHYIOTh
IHIUBIAyallbHI 3aBIaHHSA y BUIIAAI KypcoBoi pobotu (KP) Ta pospaxyHKoBO-
rpadiuynoi podotu (PI'P), roTyroTbcs A0 MOTOYHOTO Ta MOAYJIBHOTO KOHTPOJIO
3HaHb.

3araibHUN TIJITAHOBAaHHWM OOCIT CaMOCTIHHOI poOOTH CKJIamae: sl JACHHOT
dbopmu HaBuanns 180 rox.; mist 3aounoi — 270 rog.

Posmnoain roauH 3a BUIaMu caMOCTIHHOT poOOTH 7Sl IeHHOT (JOPMU HABUAHHS:

- miaroroBka a0 jekmiit — 0,5...1 rox. / 1 3aHATTSA (JIEKIIIO);

- MITOTOBKA JI0 IPAKTUIHUX 3aHATh — 1 TOM. / 1 3aHATTS,

- MATOTOBKa /10 TaboparopHuX podit — 1...3 rox. / 1 maGopaTopHa poboTa;

- BUKOHAHHS pO3paxyHKOBO-rpag1yHoi podotu — 8..10 roxa. / 1 pobora;

- BUKOHAHHS Ta 3aXUCT KypcoBoi po0oT — 90 rouH;

- MATOTOBKA JI0 KOHTPOJIBHUX 3aX0d1B — 5...15 roz. Ha 1 3axi.

3aBIaHHA I CAMOCTIIHOI podoTH

KinbkicTts rogun
Jlenna 3aouHa
No Bun po6otu (bopma (bopma
HABYaHHS | HaBYaHHS
MoayJas 1
1 ITigroroBka 0 JEKIIi 7 28
2 [linroToBKa /10 MPaKTUYHUX 3aHAThH 7 8
3 | IlinroTroBka 110 1ab0paTOPHUX POOIT 11 12
4 | [linrotoBka 10 MOAYJIbHOI KOHTPOJIBHOI pOOOTH 10 —
5 | HammucaHHsS KOHTPOJIBHOI pOOOTH — 15
6 ITinroToBKa /10 3aJ1iIKOBOi poOOTH 10 15
Ycvozo 200un 3a moodyns 1 45 78
Monyab 2
1 ITinroToBKa 0 JEKIIi 7 59
2 [linroToBKa /10 MPaKTUYHUX 3aHAThH 7 8
3 | [ligroroBka 110 1abOpaToOpHUX POOIT 12 30
4 | Buxonanus PI'P 9 —
5 | IliaroroBka 0 eK3aMEHY 10 15
Ycvozo 200un 3a mooyns 2 45 102
MoayJasb 3
BukoHaHHS Ta 3aXUCT KypCcOBOi pOOOTH 90 90
Ycvo20 200un 3a mooyne 3 90 90
Pa3om 3a Kypcom 180 270
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InauBinyajbHe HAYKOBO-I0CIiIHE 3aBIaHHA

B pamkax AMCHMIUTIHM BUKOHYIOTHCS I1HAMBIAYaJlbHO-HAYKOBI 3aBIaHHA Y
BUTJISIAI po3paxyHKoBo-Tpadiunoi podotu (PI'P) Ta xypcosoi podotu (KP).

PospaxynkoBo-rpadiuyaa poOoTa € MOIYJIbHUM 1HAWUBITyaJIbHAM 3aBIaHHSIM.
Orminka 3a BukoHanHs PI'P BxoauTs y 3aransHuit po3mo/aii 6aris.

OpienToBai Temu PI'P:

1. Po3paxyHOK JIHIHHOTO KOJIa TOCTIHHOTO CTPyMYy.

2. Po3paxyHok 0HO(]A3HOTO KOJIa CHHYCOITHOTO CTPyMY.

3. AHai3 4aCTOTHO-3aJIEKHOTO €JIEKTPUYHOTO KOoJa.

MeTtor KypcoBOi poOOTH € MIABUILCHHS PIBHSA IIJTOTOBKH CTYJEHTIB 3
JUCIUIUTIHU 332 PaxyHOK IMOMIMOJICHHS Ta PO3IIMPEHHS TEOPETUYHUX 3HAHb 1
OTpPUMaHHS HAaBUYOK iX MPAKTUYHOTO BUKOPHUCTAHHS JJIsl aHaJi3y IMpPOIIECIB MpHU
MPOXOJ/PKEHHI CHUTHAJIB 4Yepe3 EJEKTPUUYHI KOJIa B TEXHIYHMX 3ac00aX 3axucTy
1H(dopMarrii Ta anapaTHUX 3acob0ax aBToMaTu3allii ii 00poOKwu.

PoGota mossirae y po3poOii MaTeMaTHUYHHMX MOJIEIeH JAeTepMIHOBAHOTO
CUTHAJIy 1 JIHIAHOTO €JNEeKTPUYHOrO KOJa, 3aJaHuX BIANOBIAHO BapiaHTy, Ta
JOCIIIJKEHH] TMapaMeTpiB 1 XapaKTEpPUCTHK CUTHATY, YaCTOTHUX XapaKTEPUCTHUK
€JIEKTPUYHOIO KOja 1 3MIHM CHUTHAIYy MpPH MPOXOIKEHHI Yepe3 €NEKTPUYHE KOJIO.
3aBJaHHS HA KypCOBY pOOOTY MOJAHO Y TOJaTKy A.

KypcoBa po6oTa BK/II04a€ HaCTyIHI €Tanu:

1. Bunaua 3aBnanb. BuznaueHHS 3MIiCTy Ta BUMOT JI0 KypCOBOTO TTPOCKTY.

2. AHaii3 BXIIHUX JaHUX Ta TOCTAHOBKA 3aad4l.

3. [Ipopo6iieHHsS TEOPETUUHOTO MaTepiay.

4. TlobymoBa MaTeMaTHUYHHUX MOJEIEH 3a/laHOTO CHUTHAy Ta MPOIECy
MIPOXOJIPKEHHS HOTO Yepe3 eNIeKTPUYHE KOJIO.

5. Peanizariis Ta Hanaro/pkeHHs moaenei y Mathcad.

6. BukoHaHHs IporpaMu TOCIiI>KEHb.

7. AHani3 pe3yabTaTiB JOCIIKEHHS Ta (POPMYITIOBAHHS BUCHOBKIB.

8. 3aXuCT KypcoBOi poOOTH.

st ycnimHOro BuKOHaHHA KP  CTymeHT TOBMHEH 3HATH: OCOOJMBOCTI
CHEKTPaIbHUX 1 KOPENALIMHUX XapaKTepUCTUK CHUTHAJIB; YacTOTHI Ta YacoBl
XapaKTEPUCTHKN THIOBHUX JIHIMHUX JaHOK IEPIIOro i JAPYroro MOPSIKY; METOIU
aHai3y NPOXOJKEHHS CHUTHAJIB uepe3 JiHIMHI Koyia. CTYJEHT MOBUHEH BMITH:
CTBODUTH MaTeMaTHYHY MOJCIbh CHUTHATy, NPOBOIUTH CHEKTpaJbHUN aHaji3
NEepIoIMYHUX 1 HEMEPIOJUIHUX KEPYIOUMX CUTHAIB; BU3HAYATH BIATYKH JIIHIMHHX
JIAHOK TEPIIOTO 1 APYTroro MOPSIKY Ha BIUIMBH JOBUIHHOI (DOPMH; BUKOPHCTOBYBATU
OOYMCITIOBAJIbHY TEXHIKY ISl aHAJI3y €NEKTPUUYHUX K11

KypcoBa poGoTa BUKOHYEThCSI CTYACHTAMH CaMOCTIHHO TIPU KOHCYJIbTYBaHHI 3
BukianadeM. CTyAeHT Hece OCOOMCTY BIANMOBIAAIBHICTH 3a MPUHHATI B POOOTI
pIIICHHS 1 TPAaBWIbHICTh BUKOHAHHS Ta 0(OPMIICHHS pOOOTH.

Bupmaua 3aBmaHb Ha KypcoBe IIPOEKTYBAHHS, KOHCYJBTYBAaHHS —IIOJIO
BUKOHAHHS 3aJlad KypCOBOI'O MPOEKTY, BHUKOHAHHS Ta 3aXUCT KYpCOBOi poOOTU
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BiIOYBa€ThCS 32 PaXyHOK CaMOCTIHHOI pOOOTH CTYIEHTIB, Ha IO BIJBOAUTHCSA
90 roauH.

PoGoTa mpencTaBiseTbCs y BUTJIAI MOSCHIOBAJILHOI 3alIMCKH Ta IPOTPaMHO-
po3paxyHnkoBoro moayss Mathcad (sik JUCTHHT B TOJATKy MOSICHIOBAJILHOI 3aIMCKH
Ta eneKTpoHHMM ¢aiin). [loscHioBaIbHA 3amucKa MICTUTH 3MICT, BCTYII, OCHOBHY
yacTWHY (BIAMOBIZHO 3aBJaHHS), BUCHOBKH, TMEpPENK TMOCWIaHb Ta J0AATOK,
odopmieHi 3rigHo 3 Bumoramu JJCTYVY.

[Ticas mepeBipku KypcoBOi poOOTH BHKJIAJadeM Ta YCYHEHHsS 3ayBa)kKeHb
CTYJIEHT JOIYCKAETHCS JI0 3aXUCTY.

Cyma 0OaiiB, sika HApaxOBYETHCS 32 KYPCOBY POOOTY, BU3HAYAETHCS TITMOMHOIO
3HAaHb IIOAO0 JOCHIKYBAaHOTO OO ’€KTY 1 METOJMWK PO3PaxXyHKy Ta MOJCITIOBAHHS,
MIPaBUJIBHICTIO PO3pPaxXyHKIB Ta MMOBHOTOKO AOCIIHKCHB, SKICTIO TPOBEICHOTO aHAI3y
pE3yNbTATIB Ta SIKICTIO O(POPMIIEHHS pOOOTH.

CryneHT 3a OaxaHHSM MOXE€ BHKOHYBAaTH CaMOCTIHHO c(opMyIbOBaHe
3aBJaHHS, Y3TOJAWBIIM HOTO 3 BHKJIQJa4eM, SIKIIO BOHO CTOCYETHCS TEMH HOTO
JTUTJIOMHOTO TIPOCGKTY a00 HampsMKy HAyKOBOi MiSUIBHOCTI 1 BIATIOBITAE JIaHIM
JTUCUMILTIHI. B 11bOMy BHMaaKy TeMa Ta BXIJIHI JIaH1 Y3TOJKYIOThCS 3 KEPIBHHUKOM
HayKOBOi poOOTH a00 JUIIJIOMHOTO ITPOSKTYBAHHS CTYACHTA.

6. MeToau HAaBYAHHS, 32CO0M AiarHOCTUKH Pe3yJbTATIB HABYAHHS Ta METOIH iX
NeMOHCTPYBaHHS

3100yBau 3000B’s3aHUN BUBYUTH TEOPETUYHUN Marepian Ta 3100yTH
MpakTHUYHI HABUYKHA Y BIAMOBIIHOCTI JIO TEMAaTHYHOTO IUIaHY HaBYAIbHOI
IUCIAILIIHHA.

Memoou naguanHs:

— JUIA 3aCBOEHHS TEOPETHYHOTO Marepialy Ta HaOyTTS 3HaHb: JIEKINS;
MOSICHEHHST; TIOCTPYBaHHs; Oecizia; JIeMOHCTPYBaHHs; poOOTa 3 JIITEPaTypPOIO;

— JUI1 OTPUMAHHS NPAKTUYHUX HABUYOK: JIaOOpaTOpHi POOOTH; MPaKTUYHI
3aHATTS; IHCTPYKTaX; JCMOHCTPYBAHHS, CIOCTEPEKEHHS; pO3B'SI3yBaHHS 3ajad;
OOYHMCTIOBAILHUN  €KCIIEPUMEHT Ta MOJICIIOBAHHS; JIA0OpPAaTOPHUN KOHTPOJIb,
KOHTPOJIbHI POOOTH.

— 3 METOK pPO3’SCHIOBAaHHS HAWOLIBII CKIAAHUX MHUTaHb JAUCHUIUIIHA Ta
M1JIBUIIICHHS SKOCTI BUKOHAHHSI 1HIUBIyaJIbHOTO 3aBJIaHHS MPOBOJISITHCSA TPYIOBI Ta
1HIMBIIyallbHI KOHCYJbTaIlll 3a po3kiagoM kadenpu B JiabopaTtopii abo uepes
Mepexy Internet.

3acobamu oniHIOBaHHS PE3yJIbTATIB HABYAHHS €:

— MOJYJIbHI KOHTPOJIBHI pOOOTH;

— 3BITH 3 JJaOOPATOPHUX POOIT;

— po3paxyHKoBO-TpadidHa podoTa;

— KypcoBa poboTa;

— 3aJliIKOBa KOHTPOJIbHA poOoTa (3alTiK);

— €K3aMeH,
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— KOMIUIEKCHa KOHTpPOJIbHa po0OoTa (TeCTyBaHHS) JJIS  OIIHIOBAHHS
3QJIMIIIKOBOTO PIBHS 3HaHb (32 HEOOX1IHICTIO).
Memooamu neMOHCTpYBaHHS PEe3yJIbTAaTIB HABYAHHS €:
— YCHI BIJINOBII;
— IHACHMOBI BIONOBIAL,
— BHUKOHAHHS Ja0OpaTOPHUX 3aBllaHb 13 3aCTOCYBaHHSM KOMIT FOTEPHOI
TEXHIKH 1 CIIeIiaIbHOTO MTPOTPaMHOT0 3a0e3MeYeHHS;
— odopMIIeHHS 3BITIB 3 Ja00OPAaTOPHUX POOIT Ta IX 3aXUCT;
— BHKOHAHHS PO3paxyHKOBO-TpadidHOl Ta KypcOBOi pOOiT;
— TMPOXOHKCHHS TECTYBaHHS,
— Tpe3eHTarlii pe3yabTaTiB BAKOHAHHS 3aBJIaHb Ta JOCIIKEHb.
JlomycKaeTbCsl 3aCTOCYBAaHHS AUCTAHUIMHUX TEXHOJOTIM JJIsi J1arHOCTUKH
pe3yabTaTiB HABUAHHS.

/. ®opMH MOTOYHOTI0 TA MiJICYMKOBOT0 KOHTPOJIIO

JlocsirHeHHs 3/100yBaya BHINOI OCBITH OILIHIOWOThCA 3a 100-0aibHOIO
cucteMoro YHiBepcuteTy. BinmosigHo m0 "IlonokeHHS PO MOPSIOK OI[IHIOBAHHS
3HAaHb CTYJEHTIB B HallloHanbHOMY yHIBEpCUTETI KOpabsieOy1yBaHHS iIMEH1 aamipaiia
MakapoBa" oIlliHKa B €K3aMEHaIliiHIM BIJJOMOCTI MPOCTaBIsAEThCS y Oanax 1 3a
cucremoro €KTC:

PiBHi miICyMKOBOI OLIiIHKM 3aJIiKY 3 1M CHUIIIHH

Oninka 3a 100-0a1bHOK0 IIKAJIOKO Ouinka 3a mkaJjow €EKTC / Grade
yniBepcutety / Grade according to 100- according to ECTS scale
points scale of University
90-100 A (Biaminao) / (excellent)
(TBOpuwmii piBeHs)/(creative level)
82-89 B (my»xe moope) / (very good)
(Bucokwuii pisenn)/(high level)
74-81 C (mo6pe) / (good)
(mo6pwuii piBenn)/(good level)
64-73 D (mocepenuno) / (average)
(cepenniit piBenn)/(average level)
60-63 E (noctaruno) / (satisfactory)
(3amoBinpHUH piBeHsb)/(satisfactory level)
35-59 FX (He3a10BUILHO 3 MOKJIUBICTIO
(nm3bkuii piBeHs)/(low level) MOBTOPHOTO CKJaaanHs) / (unsatisfactory
with the possibility to repass the exam)
1-34 F (He3a10B1IbHO 3 000B’ I3KOBUM
(He3amoBibHUI piBeHb)/(Unsatisfactory | moBTopHMM BuBYeHHsM) / (Unsatisfactory
level) with the compulsory repeating of the
course)
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TIlomoyHnuti KOHMpPOb 3MIACHIOETHCS MPOTIATOM CEMECTPY MiJl 4ac MPOBEACHHS
JIEKIIIHHUX, TPAKTUYHUX Ta JA0OPAaTOPHUX 3aHSTh 1 OILIIHIOETHCS CyMOIO HaOpaHUX
OaJtiB.

[ToTouHUI KOHTPOJIb 311MCHIOETHCS B HACTYMTHUX (PopMax:

— TIepeBipKa Ta MPOBEJACHHS 3aXHUCTY 3BITIB 3 JaOOpaTOPHUX POOIT;

— TIepeBipKa BUKOHAHHS JIOMAIIIHIX 3aBJaHb JI0 MPAKTUYHUX POOIT;

— MOJYJIbHI KOHTPOJIbHI POOOTH;

— TepeBipKa Ta 3aXUCT PO3paxyHKOBO-TpadiuHOl poOOTH;

— KOHTpOJIbHA po0OTa HA 3a04Hii POpMI HABUAHHS;

— TepeBipKa Ta 3aXUCT KypcoBOi poOoTH;

— CEMEeCTpOBa aTecTallisl.

IlepeBipka 3BiTY 3 Ja0opaTOpHOi pOOOTH BKIIOYAE OI[IHIOBAHHS PIBHS
IiITOTOBKY 3BiTy (BUKOHAHHS 3aBJaHHS Ta O()OPMIICHHS 3BITY).

[Tporneaypa 3aXuCTy 3BITY BKJIIOUA€E OAUH a00 JICKIJIbKa €JIEMEHTIB:

- YCHE ONMUTYBAHHS 32 TEMATUKOIO pOOOTH;

- MICbMOBE BHKJAJCHHSA BIJMOBiACH Ha 3anmuTaHHA (IK CaMOCTIMHHX
BIIMOBIIeH a00 JIJIsi JOTIOBHEHHS YCHHUX BIATIOBIEH) 32 TEMAaTHKOIO POOOTH;

- BUKOHaHHS  3aBJaHb 13  3aCTOCYBaHHAM  KOMIT'FOTEPHOI  TEXHIKH
(memoHCTparliss  mpane3gaTHOCTI  PO3pPOOJICHUX —MPOrpaM, JOMOBHEHHS YCHHX
BIIMOBIICH IPUKJIIATaMU TOIIO).

Ha mpakTugHuX 3aHATTSIX CTYACHTH ONAaHOBYIOThH METOJIM MaTEMaTHIHOTO
NPEACTABICHHS pI3HUX BHUJAIB CHUTHAJIIB Ta pO3paxyHKy IIPOLECIB NpH iX
IIPOXOJIPKEHHI Yepe3 eIeKTPUYHI KoJia 1 pPO3B’sI3yI0Th 3a/1ayl 3 BIANOBIAHUX TeM. [l
3aKpIMJIEHHS. B SIKOCT1 JIOMAIlIHIX 3aBJaHb 3aJal0ThCsl 3ajiadl JJjIsi CaMOCTIMHOTO
pimieHHs. [lo 3akiHYEHHIO MOJIYJIO BHKJIAJauy IEpeBips€ BUKOHAHHS JIOMAaLIHIX
3aBJIaHb.

[Ipu BUKOHAHHI MOIYJIBHUX KOHTPOJBHUX pOOIT 3700yBay BHUIIOI OCBITH
BIJITBOPIOE 3aCBOEHI 3HAHHSI IIIIXOM HaJaHHS MMCbMOBHX (PYKOTTMCHUX) BiJAMOBIACH
Ha T[IOCTaBJieHl 3amuTaHHSA. JlaloThCs PO3rOpHYTI BIAMOBIAI HA 3alUTaHHA, IX
HEOOXITHO CYNMPOBO/KYBATH CHUHTAKCUYHUMHU KOHCTPYKIIISIMH, MPUKIAJaMHA TOIIO.
[ToBHOTa BIAMOBIZEH OIIHIOETHCS 3T1IHO 3 TEOPETHUYHUM MaTepiajioM, HABEJACHUM Y
JoKepenax iHdgopMalii aIsa KOXXHOI TeMH. 3a HEOOXITHOCTI MOXKE ITPOBOJIMTHCH
JI0JIATKOBE YCHE OMUTYBAHHS 32 TEMATHUKOIO MOAYJIHHOT KOHTPOJIBHOI pOoOOTH Ta/abo
JIOTIOBHEHHSI ~ BIJIMOBIJEH  HUISIXOM  JE€MOHCTpAallii NOpHUKJIaAiB  mporpam i3
3aCTOCYBaHHSM KOMIT FOTEPHOI TEXHIKH.

MoaynbHi KOHTPOJIbHI POOOTH MOXKYTh MICTHUTH NPAKTUYHY YACTUHY Y
BUTJISA/II 33/1a4 200 KOPOTKHUX 3aBJIaHb 13 3aCTOCYBAHHIM KOMIT IOTE€PHOI TEXHIKH, 1110
OLIIHIOETHCA 32 OTPUMAHUM PE3yIbTaTOM.

MoaynbHi KOHTPOJBHI pOOOTH MOXKYTh BUKOHYBATHCh IiJ 4ac 3aHATH ab0 B
JUCTAHIIAHOMY PEXUMI UM Y BUTJISIII IOMAITHBOTO 3aB/IaHHS.

Kontponbaa pobota Ha 3ao04yHiii (Qopmi HaBUYaHHA Ma€ Ti X BHMOTH,
BUKOHYETbCS Ha NPOTA31 CEMECTpPY 1 3JA€ThCsl 10 MPOBEACHHS IMiJCYMKOBOIO
KOHTPOJIIO.

CeMecTpoBa aTecTalisi Ja€ 3MOTY 3AIMCHUTH MPOMDKHY OIIHKY JOCSTHEHB
3mo0yBada BHUIOI OCBITH. B mepiog cemecTpoBoi arectamii BHUKIAAad OIIHIOE
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pPE3yNBTaTH MOTOYHOTO KOHTPOJIIO Ta aTecTye 37400yBada BUIOI OCBITH, SKIO BiH
HaOpaB He MeHIIe 60% BiJ MakCMMaJabHOI KUIBKOCTI 0OajiB 3a KOHTPOJIbHI 3aXO/IH
MIPOBEJICHI JI0 aTecTallii.

[ToTouHuii MOAYIBHUN KOHTPOJIb MPOBOJUTHCA 3 YpaxXyBaHHAM JIaHUX
MOTOYHOTO KOHTPOJIIO 32 BIANOBIJIHUNA 3MICTOBHUM MOJYJb 1 Ma€ Ha METI OI[IHKY
pe3ynbTaTiB 3HaHb CTYAEHTA IIICIs BUBYEHHS Marepiaixy 3 JIOTIYHO 3aBepLICHOI
YaCTUHU JTUCIMIUIIHUA — 3MICTOBOT'O MOIYJIS.

3axucT PO3paxyHKOBO-TpadivyHOI poOOTH Ticas 11 MomepeaHboi IMepeBIpKH
BUKJIaladeM TIPOBOAUTHCS Yy BUIISAAI YCHUX 4YH THMCHMOBHX BIANOBIACH Ha
3alMTaHHS, 10 CTOCYIOTHCS TeMH POOOTH Ta BUKOHAHHS PO3PAXYHKIB.

3axuct KypcoBoi poOOTH micis ii MmomepeaHbOi MEpPEeBIPKU MPOBOIUTHCS Y
BUTJISA/II YCHUX YM TMChbMOBHUX BIAMOBIJEH Ha MUTAHHS BUKIAJgaya ab0 y BUIJISIL
npe3eHTallli. 3100yBayl BUILOT OCBITH, 110 HE 3/1aJIU KypCOBY poOOTYy ab0 oTpUMaiu
3a Hei MeHIie 60 0aiB HE TOMYCKAIOTHCS 10 €K3aMEHY.

Iliocymrosuti  (cemecmposuii) KOHmMpOAb TPOBOJUTHCA Y 3-My CEMECTpi
(Momynp 1) y Burisai 3amiky (ITMCBMOBOI 3alliKOBOi POOOTH), HIO OIIHIOETHCS B
30 6auiB, a B 4-My cemecTpl (MOIyJb 2) — y BUIJISIII €K3aMEHY, IO OILHIOEThCS B 40
0ainiB. CTyIE€HT TOMYCKAETHCSA JI0 M1JCYMKOBOTO KOHTPOJIIO, SIKIIIO MA€ 32 BUKOHAHHS
BCIX TMepe0daueHux B CEMECTpl €JIEMEHTIB MOJyJiB (pe3ylbTaTd MOTOYHOIO
KOHTPOJIIO) HE MeHIIe 35 OaiB.

3a BCl NOTOYHI KOHTPOJIbHI 3aXOAM MPOTSITOM CEMECTPY, 3 YpaxyBaHHIM
JOJIaTKOBUX OalliB, Ta MIJCYMKOBUN KOHTPOJBHUM 3aXiJ CTYAEHT CyMapHO MOXeE
orpumatu a0 100 Garmis.

3apaxyBaHHS KpPEIUTIB HABYAIBHOIO KYypCy MOKIMBO TIUIBKH  MICIHS
TOCSITHEHHSI PE3yJIbTaTiB, 3alUIAaHOBAHUX JIaHOK POOOYOI0 MPOrpPaMor0 HaBYAIBHOI
JTUCLUMIUTIHU, 1[0 BHUPAXKAETHCS B OJHIA 13 TO3UTUBHUX OILIHOK, MepeadadyeHux
YUHHUM 3aKOHOJABCTBOM (IMICYMKOBa OIliIHKa MOBHHHAa OyTH HE MeHIIow 3a 60
OautiB).

8. Kpurepii oniHIOBaHHS pe3yJ/IbTATiB HABYAHHS

VY naHomy po3zini BKa3zyeThesl KUIBKICTh OalliB, IKy MOXKE OTpUMaTu 3700yBay
npu BUKOHAHHI MEBHHX BI/I)IiB HanaHLHo'i pO6OTI/I B po3pi3i TE€M 13 3a3HAYCHHAM

3BiTH 3 1a00OpaTOPHUX POOIT OLIHIOIOTHCA 3a IBOMA YMOBaMHU:

- MITOTOBKA 3BITY;

- 3aXHUCT 3BITY.

PiBeHb MiATOTOBKH 3BITY OLIHIOETHCS 32 TPhOMA KPUTEPISIMHU:

- BUACHICTb 3/1aBaHHS 3BITY;

- MPaBUJILHICTh BUKOHAHHS 3aB/IaHHS;

- BIAMOB1THICTh O()OPMIICHHSI 3BITY BUMOTaM.

PiBeHb 3aXUCTy 3BITY OLIIHIOETHCS 32 TPhOMa KPUTEPISIMU:

- MPAaBWJILHICThH BIMIOBI/II;

- OTNIEpATUBHICTh HA/IAHHS BIAMOBII.

19



MaxkcruManbHa OLIHKA 32 KOXKHY JiabopaTopHy poOoTy — 5 OaniB. Ha 3aouniii
dbopmi HaBuaHHsS — 10 GaniB.

MakcuMalibHa cymMapHa KUTbKICTh 0ajiiB 3a 1abopaTopHi poOOTH:

—y 3-my cemectpi (Moaynnl) Ha neHHid dopmi: 5 x 7 = 35 OaniB; Ha 3a04HIN
dbopwmi: 10 x 2 =20 Garis;

— y 4-my ceMectpi (Moaysb 2) Ha aeHHid dopmi: 5 x 12 x 0,75 = 45 GaniB
(xoedirmient 0,75 BBeAEHO, BUXOASYM 3 CYMapHOi KiJIbKOCTI OalliB, BIJBEJICHHX Ha
nabopaTopHi poOOTH B cemecTpi); Ha 3aouHii popmi: 10 x 4 = 40 Garis.

Kpwurepii oniHioBaHH# J1a0opaTOPpHUX PoOdiT

KinbkicTs
0aJjiB Kpwurepii oniHioBanHs

(B my>xKax s
3a204. HOpPMH)

Po0oTy BUKOHaHO caMOCTiIHO, 3aB/laHHSI BUKOHAHO MPABUJIBHO. 3BIT 3aHO Y
5 (10) BCTaHOBJICHUH TepMiH, 0()OpPMIICHHS 3BiTY MOBHICTIO BiANOBigae BUMOTaM, y
BHCHOBKAX IIPOBE/IEHO KOPEKTHY iHTepIpeTalito pe3yapTariB. CTyA€HT HaJaB
MPaBUJIbHI BIJIMOBIJII HA BCI MUTAHHS 3aXHUCTY.

Po0OoTa BHKOHaHA NpPaBUIBHO 3 KOHCYJbTALsIMM BUKJIajada. 3BIT 3/aHO Y
4 (8) BCTaHOBJICHU TEPMiH, MOKJIMBI HECYTTEBI MOMIJIKA B OQOPMIICHHI 3BITY Ta
HE3HauyHl HEKOPEKTHOCTI y BHUCHOBKax. CTyJIeHT HaJgaB HPUHLUIIOBO
MIPaBUJIbHI BIJIOBIJII HA MUTAHHS 3aXUCTY (0€3 CYTTEBHX MOMHIIOK).

Po0oty BHKOHAHO 13 MiJIKa3KaMM BHKJIa/1a4a Ta HE3HAUHUMH ITOMHIIKaMH. 3BIT
3 (6) MICTUTh HETOYHOCTI y BUCHOBKAxX Ta OKpeMi MOMHJIKHU. CTyAEHT BiJIOBIB Ha
IIUTaHHS 3aXUCTY YAaCTKOBO YM 3 IPUHIMIIOBUMH NOMWJIKAMH.

3aB/laHHs BUKOHAHO y TOBHOMY O0'eMi ajie¢ 3 MOMWJIKaMH. 3BIT MICTUTh

2(4) HETOYHOCTI y BHCHOBKax Ta OKpemi noMuiku. CTyAeHT He BIANOBIB Ha
MUTAHHS 3aXUCTY.

1(2) 3aBnaHHs BUKOHAHO HE Y TOBHOMY 00'emi (He mente 70%). HamaHo 3BiT, 110
MICTUTh HETOYHOCTI 1 mOMUIKU. CTYJCHT HE BIJIMOBIB HA MUTAHHS 3aXUCTY.

0 Pobota He BHKOHAHA.

Ilpu He3HauHux BGIOXUleHHAX BI0 BKA3AHUX KpUmepiie OyiHKka Modce
oonogHiosamucy sHakamu "-" abo "+", wo npu niocymosysanmi sionosioae
0,5 bana.

3a BUKOHAHHS JOMAIHIX 3aBJaHb JI0 MPAKTUYHUX POOIT B CEMECTPi CyMapHO
HapaxoBYyeThCsl S OalliB.

HapaxyBanHs 0aJ1iB 32 BUKOHAHHS JOMAIIHIX 3aB/IaHb 10 MPAKTHYHUX POOIiT

Bukonano
3aBIaHb, % 100 90 80 70 60 50 40 30 20 10

ban 5 4,5 4 3,5 3 2,5 2 15 1 0,5

[Ipu owiHIOBaHHS pO3paXyHKOBO-TPpa(IYHOr0 3aBJJaHHS BPAXOBYETHCS:
— TPaBWIbHICTh BUKOHAHHS (5 0amiB);

— odopmienus (1 6an);

— CBO€YACHICTH 37a4i (1 6an);

— TPaBWIBHICTH BIAMOBIACH npu 3axucTi (3 6amm).

Makcumanbaui 60an 3a podoty — 10 6ariB.
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Kpurepii oniHIOBaHHA PO3paxyHKOBO-IpaiuHoi podoTH

KiibkicTs
o0aJjiB Kpwurepii oniHoBaHHsA

Po0GoTy BUKOHAHO TPaBMIIBHO 1 CAMOCTIMHO, 3/1aHO Y BCTAaHOBJICHUN TEPMiH,
10 oOpMJICHHS TIOBHICTIO BIJIOBIa€ BUMOTAaM, CTYACHT HaJaB IPaBHIIbHI
BIJIMTOBI/Ii HA BCI1 MUTAHHS 3aXKCTY.

PoGora BUKOHaHa TPaBWIBHO 3 KOHCYJbTAIlISIMA BUKJIANaya, 31aHO Y
8 BCTaHOBJICHUH TEPMiH, MOXIIUBI HECYTTEBI MOMHIKUA B O(GOPMIICHHI Ta NPH
BI/IMOBI/ISIX HA MMUTAaHHA 3aXKUCTY (0€3 CyTTEBUX MTOMHIIOK).

PoGoTy BHKOHAaHO 3 HE3HAYHUMHU TOMUJIKAMU B pO3paxyHKaX, 37aHO 3
6 HE3HAYHOIO 3aTPUMKOIO, CTYJICHT BIAMOBIB Ha MUTaHHS 3aXUCTY YACTKOBO YH 3
MPUHIIMIIOBUMH TTOMUJIKAMH.

3aBI[aHH$[ BUKOHAHO Y [IOBHOMY 00'eMi aze 3 IIOMUJIKaMH, 31aHO 3 HC3HAYHOIO

4 3aTpuMKoi0 CTY/IEHT HE BiAMOBIB HA TUTAHHS 3aXUCTY.

2 3aBnaHHs BUKOHaHO He y MOBHOMY o0'emi (He meHme 70%), 3maHO 3
3aTPUMKOIO, CTYACHT HE BIJIIOBIB HA MUTAHHS 3aXKCTY.

0 Pobota He BUKOHaHAa.

Ilpu mHe3Haunux BIOXUNEHHAX BI0 BKA3AHUX Kpumepiié oyiHKka Modice
NPUUMAMU NPOMINCHI 3HAYEHHS

JUJIss TTOTOYHOTO MOJYJIBHOTO KOHTPOJIO CTyJAEHTaMHU B 3-My CeMecTpi
BUKOHYIOThCSI 2 MOJYJIbHMX KOHTPOJIbBHMX POOOTH 3a MarepiajaMu 3MICTOBHHX
MoayiiB. Makcumanbhumii 6an 3a koxHy MKP — 15 6arnis.

Kpurepii ouinroBanns Bianosineii Ta npakruuHux 3agaans B MKP
Bukonano
3aBAaHb, % 100 90 80 70 60 50 40 30 20 10
ban 15 13,5 12 10,5 9 7,5 6 45 3 15

MoaynbHi KOHTPOJBHI POOOTHM MOXKYTh MICTHUTH TEOPETUYHI NMUTaHHS 3a
MarepiaioM 3MICTOBHOIO MOJyJid, TECTOBI MUTaHHA Ta MPaKTU4YHI 3a7adl 4YH
3aBJaHHS 3 BUKOPUCTAHHSAM OOYHMCIIOBAIBHOI TexHikW. [lpu 1mpomy B 3aranbHId
OITIHIII CJIiJT BpaXyBaTH iX BaroBi CIiBBIAHOIIIECHHS.

3a 3aouHol0 (opmMOIO HaBUaHHS MOAYJIbHI KOHTPOJIBHI pOOOTH HE
IPOBOJSTHCS, a HA MPOTA31 CEMECTPY BUKOHYETHCS €MHA KOHTPOJIbHA poboTa, 110
Ma€ XapakTep 1HIWBITyaJlbHOTO 3aBJaHHsI. MakcuMmanbHa OI[IHKAa 32 KOHTPOJIbHY
poboTy — 50 GartiB.

B 4-my cemecTpi MOy IbHI KOHTPOJIbHI pOOOTH HE TMPOBOASTHCS 1 MOAYILHUMN
KOHTPOJIb BiIOYBa€eTbCAd 3a pE3yJbTaTaMH 3axXUCTy JIaDOpaTOpHUX poOIT Ta
BUKOHaHHs PI'P.

3anikoBa KOHTpoOJibHa poOoTa omiHoeTbess B 30 OamiB 1 MICTUTh 2
TEOPETUYHUX MHUTAHHA Ta 3a7ady abo 5 TecToBUX NUTaHb. KOXXKHA 3 CKIaJ0BUX
oiHOeTHCeS B 10 OaniB.
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Kpurepii oniHroBaHHs Bianosizeil Ha TeOpeTUYHI MUTAHHA

KisnbkicTs Kpwurepii oniHoBaHHsA
0aJiB
10 BianoBiap npaBuiibHA 1 MOBHA 3 HEOOX1THUMU 1ITFOCTPAIliSIMH.
8 BianoBine npaBuiibHa, ajie HemoBHA (BIACYTHI HeOOXimHI imrocTpariii abo

HOHCHGHHH) YH Mae€ HeCYTT€Bi ITIOMMIJIKH.

6 Binnosinae 3 nomuiikamu, 6e3 UTFOCTpanii i mosSICHEHb.

4 BinmoBigs Mae cyTTeBi (IPUHIIUIIOBI) TTOMUJIKH.

2 BianoBiap HE pO3KpHUBAE CYTi TUTAHHS.

0 CtyzaeHT HE BiIOBIB HAa TUTAHHS.
Ilpu nesnux GiOXunNeHHAX 6i0 6KA3AHUX Kpumepiie OyiHKa Modice nputimamu
NPOMIDICHT 3HAYEHHA

Kpurepii oniHroBaHHs po3B'si3yBaHHA 32124
KinbkicTb Kpurepii oninioBanus
oaJjiB

10 3amaga po3B's3aHa BipHO.

8 Po3B's130K 33712491 MICTUTh MEXaHIYHI ITOMUJIKH.

6 B wminmomy 3amaya poss'a3aHa, ane 3 (I3SUUHMMHM YU MaTeMaTUYHUMH
MTOMUJIKaMH.

4 Po3B's30k Mae cyTTeBi (MPUHIMIOBI) MOMUJIKK ab0 3agadya po3B's3aHA HE
MOBHICTIO.

2 3asaya po3B'sa3aHa HEBIPHO, ajie oKpeMi GopMYIH 1 J1ii € IPaBUIbHUMHU.

0 3amaya He PO3B'sA3aHA.
Ilpu nesnux 6iOxunenHsx 6i0 6KA3AHUX Kpumepiig OyiHKa Modce npuiimamu
NPOMIDICHI 3HAYEHHA

Bara BiAIIoBial Ha KOJKHE 3 TECTOBUX MUTAaHb — 2 OaH.

Ex3amenartiiinuii O1J1eT MICTUTh 2 TCOPETHYHHMX ITUTAHHS 5 TECTOBUX NMHUTaHb

KOHTPOJIBHINM po00Ti. MakcuManbHa o1fiHKa 3a ek3ameH — 40 6ais.

3a pimeHHsM kadeapu CTyAeHTaM, Kl Opald ydacTb y HayKOBO-AOCIHITHIN
poboTi — pobOoTI KOH(EpeHLiid, CTYJEHTCbKUX HAyKOBUX TYypTKiB, MiATOTOBII
nyOmikaiii, a TakoX OylIM Yy4YaCHMKaMH OJIIMIIIAJ, KOHKYPCIB, TOIIO MOXYTb
IpUCYIKyBaTHCs AoAaTKOBI 6anu. JlogaTkoBi 6anu TakoX MOXYTb MPUCYKYBAaTUCS
3a pe3yJbTaTaMU MEePEeBIPKU KOHCIIEKTY JIEKI[iM, KOHTPOJIO BiABITyBaHHS 3aHSATH Ta
3a aKTHUBHICTb HA JIEKIISX 1 IPaKTUYHUX 3aHSITTIX.
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KypcoBa po6oTa o1iHIOETbCS OKPEMOIO OLIIHKOIO 32 100-0ambHO0 MIKAJIOH0.
OuiHka BpaxoBy€ TMPABWIBHICTh 1 CBOEYACHICTh BHUKOHAHHS pPOOOTH,
NIPEICTABICHHS OCHOBHUX PE3YJbTATIB IOCIIHKCHD Ta SKICTh 3aXUCTY POOOTH.

Kpurepii oniHOBaHHS 32 BUKOHAHHS KYPCOBOi po0oTH

[TapameTpu
OIIIHIOBAaHHS

Kinbk.
OaiB

Kpurepii oriHtoBaHHS 32 BUKOHAHHS KYpCOBOi poOOTH

TlosicHroBanpHa
3aIncKa

40

3MicT poOOTH BiIOBia€ 0OpaHiil TeMi; HAsBHICTh YiTKO CHOPMYIILOBAHOT
npobaeMu; aleKBaTHICTh POpMyYIIIOBaHHS 00’ €KTa, MPpeAMeTa, METH Ta 3a1ad
TOCTIKEHHS; BA3HAYEHHS CTYIIEHIO PO3POOIEHOCTI IPOOIEMH JOCIIHKEHHS;
HasBHICTh TIOCHJIAaHb HA BUKOPUCTAHY JiTEpaTypy Ta BiAMOBIIHICTH
odopmieHHS pOOOTH CTaHIAPTY; aleKBaTHICTh OOpaHHUX

METO/IIB IPEIMETY JOCIIHKSHHS, TPaMOTHE BUKOPUCTAHHS METO/IiB
(mpotnieypa, 06poOKa, iHTepIpeTallisi pe3yIbTaTiB); BAKOPUCTAHHS METO/IiB
MaTEMAaTUYHOI CTATUCTHKM, BIAIOBIIHICTS BUCHOBKIB METI Ta 3aBAAHHIM
nociipkeHHs. PoboTa BUKOHyBalach CHCTEMaTHYHO Ta BYaCHO MOJaHA Ha
MepeBipKy HAYKOBOMY KEPiBHHKY y BiIMTOBIAHOCTI i3 IIAHOM

BUKOHAHHsI KypCOBOi poOOTH

30

| Pobota oopmiieHa 3a BUMOramu, siKi pea IBISIFOTHCS 10 KYPCOBHX POOIT,

ajyie MaTepiaa BUKJIAJCHO HETIOCIiJOBHO Ta HeoOrpyHTOBaHO. OCHOBHI TE31
poOOTH PO3KPHUTI, ajie HEJOCTATHHO OOTPYHTOBaHI, HEUITKO CHPOPMYITHOBAHO
BHCHOBKH, ITPOITO3UIIIT 1 peKOMEH I,

20

CTyIeHT BIATBOPIOE 3HAYHY YACTUHY TEOPETHYHOTO MaTepially, BUSBIISE
3HAHHS | PO3yMiHHSI OCHOBHHUX ITOJIOXKEHb 1 JIMIIIE 32 JOMTOMOTO0 BUKJIaaada
MOJKE BHUITPABIISITH TOMUJIKH, CEPEJ] IKUX € 3HAYHA KUTBbKICTh CYTTEBHX..

10

PoGoTa He HOCUTB JOCITITHUIIBKOTO XapaKTepy, He Ma€ aHali3y 1 He BiJIMOBIIae
BUMOTaM, sIKi Ipe]1’ IBISIOThCS 10 KYPCOBUX poOiT. Y poOOTI HEMae BUCHOBKIB
a00 BOHM HOCSITP JICKJIAPATHBHUN XapakTep.

LroctparuBHa
qaCTuHa

20

MPe3eHTAllis TApHO OpraHi30BaHa, JIOTOBIIb CYITPOBOKYEThCS
UTFOCTPaTUBHUMH MaTepiaiaMu, MaTepialii irocTpaiii
ITiITOTOBJIEH] Bi/ATTOBITHO JI0 BUMOT IO BUCYBAIOTHCSI.

15

Mpe3eHTallis TapHO OpraHi30BaHa, JOMOBIIb CYIPOBOIKYETHCS
ITFOCTpATUBHUMH MaTepiajaMHu, Ha SKi HE 3aBKIM JTaHO
MOCHJIaHHS Y JIOTIOBiIi 200 LIFOCTpaTUBHI MaTepiali opopMIIeHi
3 HE3HAYHNMU 3ayBa)KCHHSIMU;

10

UTFOCTpaTUBHI MaTepiaii HU3bKOI SIKOCTI, B OpraHizatii
MIPE3EHTAIlll CIIOCTEPIra€ThCsl HEBIIEBHEHICTh

LTFOCTpATUBHI MaTepiajiu HU3bKOI SIKOCTI, B IOTIOBIII HEMae
MOCUJIaHb Ha UIIOCTPAaTHBHI MaTEpiaH.

3axuct podotu

40

JlomoBiap noTiYHO MOOYA0BaHa, CTYIEHT YiTKO Ta CTHCIIO BUKIIAAa€ OCHOBHI
pe3yJIbTaTH TOCIIPKEHHS, TOKA3y€e MNIMOOKI 3HAHHS 3 MUTaHb TEMH, OIIEPYE
JAHUMH JIOCIIJKEHHSI, BHOCHTb TIPOTO3HIIIL IT0 TeMi JOCIIKSHHS, i1 9ac
JIOTIOBiIi BMIJIO BHKOPUCTOBYE TIPE3CHTAIIi 0, BIEBHEHO 1 JIOKJIATHO BiJIIIOBiIa€
Ha IIOCTAaBJICHI 3alIMTaHH

30

CTyIeHT HEBIOPSIKOBAHO BUKJIAZa€ OCHOBHI PE3yJIbTATH JIOCIIIKEHHS,
HaMaraeThCs IaTH Bi/MOBiAb HA TIOCTABJICHI 3alUTaHHs i POOUTH ClIpoOH
apryMEHTYBATH TIOJIOXKEHHs pOOOTH.

20

CTyIeHT IEMOHCTPYE 3aI0BIIbHI 3HAHHS 3 TEMH JOCIIKEHHS, ajIe He MOXKeE
BIIEBHEHO ¥ YITKO BIAITOBICTH HA IOJATKOBI 3alIMTAHHS, T HAJIEKHO
0OIPYHTYBAaTH MOJIOKEHHS poOOTH.

10

CTyIeHT HeBIOPSIIKOBAHO BUKJIAJA€ OCHOBHI pPE3yJIbTATH JTOCIIIPKEHHS, HE
CIIPOMOXKHUH NaTH BiJIITOBIIL HA 3aITUTAHHS, BIICTOIOBATH CBOIO TTO3HIIIIO.
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Po3noaist oniHKU 32 3MiCTOBHUMH MOJYJISIMH Ta BUAAMH KOHTPOJIIO

Jenna dhopma 3aouna dpopma
Bun pobotu Kig;lg;n, Bua pobotu Kig;(iigm
JlaGopaTopHi poboTH 35 JlaGopaTtopHi poboTu 20
3M 1 JlomannHi 3aBIaHHs 3 - —
MKP 1 15 - -
3M 2 JloMarHi 3aBIaHHs 2 — —
MKP 2 15 - -
— - KonTtponsHa pobora 50
[TincymkoBwHii 3amikoBa 30 3ayikoBa KOHTPOJIbHA 30
KOHTPOJIb KOHTpOJIbHa poOoTa poboTta
Moayas 1 100 100
IM 3 JIaGoparopHi poboTH 26 JlaGopaTopHi poboTH 20
JloMalHi 3aBIaHHs 2 - —
M4 JlaGopaTopHi po6oTn 11 JlaGopaTtopHi poboTu 20
JlomariiHi 3aBJIaHHS 1 - -
PI'P 10 PI'P 10
IM 5 JIaboparopHi poboTH 8 JlaboparopHi podoTu 10
JloMaIiHi 3aBIaHHs 2 — —
Mincymrosuii Ex3amen 40 Ex3amen 40
KOHTPOJIb
Moaysb 2 100 100
IH/13 Kypcosa po6ora 100 Kypcosa po6ora 100
Monayab 3 100 100

9. 3aco0u HABYAHHSA

ArmaparHe 3a0e3leueHHs, HeOOXiJHe IS BUBUCHHS HABYAJIBHOI JUCIUILIIHH,
BKJTFOYAE MTEPCOHATBHUM KOMIT FOTEp (HACTIILHUN a00 HOYTOYK).
CucreMHe mporpamMHe 3a0e3ledeHHs, HEOOX1JHE JJI1 BHBUYCHHS HaBYAIHHOI
JTUCHHUIUTIHY, BKJTFOUaE onepartliitny cucremy Windows.
[Ipuknagae mporpamue 3a0e3nedeHHs, HeOOX1IHE JJIT BHBUYCHHS HaBYAIBHOI
JTUCIMILIIHYT, BKJIIOYae: mporpaMHi cepenosuiina Mathcad ta Multisim.
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10. PexkomenaoBaHi axepea indopmanii

Ocnoena nimepamypa

1. OcHoBU Teopii KiJ, CHTHAJIIB Ta MPOIIECIB B CUCTEMaX TEXHIYHOTO 3aXHUCTY
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312 c.
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240 c.

4. Teopis npoueciB iH(popmaniiaux cuctem / M.b. I'ymen, I'.I'. Buacioxk,
B.M. CniBak, T.®. I'ymen; 3a 3aransHoro penakiiero akageMika HAH Ykpainun M.3.
3ryposcbkoro . — K.: Ocsita Ykpainu, 2010. — 602 c.

5. Bojomyxk [O.I. Curnanu ta npouecu B enektpoiui: ITigpyunuk. T. 1 /
FO.1. Bonomyk. — Xapkis: "Komnanis CMIT", 2003. — 580 c.

6. I'ymen M.b. OcHoBu Tteopii enektpuunux kim: Y 3 kuH. Ku. 1. Ananis
JTHIAHUX ~enekTpuuHux Kil. Yacoa o6nacte: Ilimpyunuxk / M.b. T'ymen,
AM. T'ypxiit, B.M. CniBak; 3a pea. M.b. I'ymena. — K.: Buma mk., 2003. — 399 c.

7. T'ymen M.b. OcHoBu Tteopii enektpuunux kim: Y 3 kuH. Ku. 2. Ananis
JHIAHUX eNeKTpuYHuX Kin. YacrotHa ob6nacte: Iligpyunuk / M.b. TD'ymen,
AM. T'ypxiit, B.M. CniBak; 3a pea. M.b. I'ymena. — K.: Buma mk., 2004. — 358 c.

8. Momenckuit F0.B., HeuaeB A.C. TeopeTndeckre OCHOBBI PaIMOTEXHUKH.
Curnanel: YuebHoe nocobue. — 3 € usn., crep. — CII0.: Uznarens cTtBo «Jlanby,
2021. —216.c.

9. OcHoBu Teopil KiM: MIAPYYHUK JUIS CTYJIEHTIB BHIIUX HABYAIBHUX
3aknazaiB. U.1 / 10.0. Kosans, JI.B. I'punuenko, 1.0. Mumtotuenko, O.1. PubiH ; 3a
3ar. penakuiero B.M. Illokana ta B.I. [IpaBau. — Xapkis.: Komnanis CMIT, 2008. —
432 c.

10. OcHoBM Teopli KUI: MAPYYHHK MJIS CTYACHTIB BHIIUX HaBYAIHHUX
saknazniB. U.2 / 10.0. Kosans, JI.B. I'puauenko, 1.0. Mumotaenko, O.1. Pubix ; 3a
3ar. penakiiero B.M. Illokamna ta B.I. [IpaBau. — Xapkis.: Kommanis CMIT, 2008. —
560 c.

11. Teopetnuni ocHOBH enekTpoTexHiku. T.1: YcrameHi pexuM IiHIHHHX
SJIEKTPUYHUX KUT 13 30cepemxenumu mnapamerpamu: [linpyunuk / B.C. Boiiko,
B.B. boiiko, FO0.®. Bunono6 Ta iH.; 3a 3ar. pea. .M. Umxkenka, B.C. boiika. — K:
IBI] "BupaBaunreo"l[lomrexnika", 2004. — 272 c.

12. KacesnoB HO.I. Meroauyni BKa3iBKM /10 BUKOHAHHS KypCOBOi poOOTH 3
aucuumuiiag - «OCHOBH Teopii KUJI CHTHANIB Ta IMpoleciB B cucremax T3y —
Muxkomaais: HYK, 2018. — 29 c.
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13. KoBans 10.0. 3amauynuk 3 OCHOB Teopii enekTpo-, pamiokir: Hapu.
nocionuk ansa cryaentiB BH3. / }0.0. Kosans, I.O. Jlukoa, 1.0. MUIIOTYEHKO —
XapkiB: XHYPE; 2010. 196 c.

14. PaguoTeXHUYECKUE TICTM U CUTHANBI. 3anaun u 3ananus /[lox pen. mpod.
A.H. SxosneBa. — HoBocubupck: M3a-so HI'TY, 2002. — 348 c.

15. KacbssnoB  FO.I. Mertoauuni BKa3iBKM J0 Ja0OpaTOpHUX PpoOIT 3
nucuumunia "OcHoBU Teopii ki, curHaimiB Ta mporeciB B CAO3I. Y.1 Curnanm.
[Enextponnwmii pecypc xadenpu KTIB].

16. OcHOBH Teopii KiJl, CHTHAJIIB Ta MPOIECIB B CUCTEMAaX TEXHIYHOTO 3aXHUCTY
iHdopmarii. Exextpudni kona: mabopaTopHuii npaktukyMm / ykiaan.: B.A. Ceparokos,
B.A. llIens, T. B. Menemxko, FO.B. ITema — K.: IIIT HBI] ITpodi, 2012. - 112 c.

17. Camoiinenko .M. OCHOBM  €NEKTPOHIKM Ta Teopli CHUTHANIB.
JlabopaTopuuii npakTrkyM: HaBuanpauii mocionuk. Bua. 2. / JI. M. CamoiineHko. —
Muxkomaais, HYK, 2012. — 102 c.

18. TeopeTnueckue OCHOBBI DJJIEKTPOTEXHUKU: METOJUYECKUE YKa3aHUsA H
KoHTpoabHbIe 3amanus / JI.A.becconos, W.I'.Jlemunosa, M.E.3apyau u ap. — M :
Bricm. mk., 2003. — 159 c.

Jonomixcna rimepamypa

1. bab6ak B.II., bineupkuit A.f. [lerepmiHoBaH1 curHanu i cnektpu: Hapu.
noci0. — K.: Texnika, 2003, —455¢c.

2. backakoB C.M. PaqnoTexHUYeCKHe IIEMH U CUTHANBI: YICOHHUK TSI BY30B. /
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nocodwue. / I'.H. I'oropoBckuii. — M.: Jlpoda, 2006. — 719 c.

6. Creuenko O.A. PamuorexHuueckue 1€MW ¥ CHTHAJbL: Y4YeOHUK /
O.A. Crentenko. — M: Breici. IIkoma, 2007. — 432 c.
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Bo «becknna bity, 2003. — 640 c.

8. OcHoBBI Teopuu Iienei: yueonuk s By30B. / I'.B. 3eseke, I1.A. Monkus,
A.B. Herymmmin, C.B. CtpaxoB. — M., DHeproatomusaar, 1989. — 528 c.

9. becconon JI.A. TeopeTnyeckne OCHOBBI IIEKTPOTEXHUKH. DIIEKTPUUECKHUE
nenu: Yueb. 1uist By30B. / JILA. becconoB. — M.: Beiciias mkona, 1996. 638 c.

10. AtabekoB I'. . OcnoBsl Teopuu nenei: Yuebnuk. — CII6.: U3naTenbcTBo
«Jlaapy, 2009. — 432 c.

11. TeopeTnueckue OCHOBBI AIEKTPOTEXHUKHU: B 3-x T. Y4yeOHMK a1 BY30B.
Tom 1. / K. C. Jdemupusn, JI. P. Heiiman, H. B. Koposkun, B. JI. Yeuypun. —
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Tom 2. / K. C. Hdemupusin, JI. P. Heliman, H. B. KopoBkun, B. JI. Yeuypun. —
CIIO.:ITutep, 2003.— 576 c.
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14. TloranoB JI. A. TeopeTuyeckre OCHOBBI IEKTPOTEXHUKHU: KPATKUU KypC:
Vuebnoe nocoodue. — CII6.: U3garenscTBo «Jlane», 2016. — 376 c.

15. OcHoBu Teopii kir. 30ipHMK 3ama4: HaBYaIbHUN mOCiOHWUK  /
A.B. bynamenko, M.I. SIctpe6oB. — Kuis: KIII im. Irops Cikopcbkoro, 2020. — 128c.

16. PsGenpkuit  B.M. JlaGopaTopHuil NOpakTHKyM 3  EJIEKTPOTEXHIKH:
Bipryansna nabopatopis / B.M. Psa6enbkuii, A.T. Kinam, A.M.I'onobopoasko. -
Muxomnais: YIMTY, 2004. — 68 c.

17. Mapuenko A.JI. OcBanpg C.B. JlaGopatopHblii NpakTHUKyM IO
AIIEKTPOTEXHUKE U AJIEKTPOHUKE B cpeae Multisim. YueOHoe mocodOue Juisi By30B. —
M: IMK IlIpecc, 2010.- 448 c.

18. Curnanu Ta mpouecu B eekTpoHiii: JlaboparopHuil mpakTukyM. /YKiaj.
[.®.boiiko, €.C.Isanunpkuii, P.b.Cinimun. — K.: HAY, 2013. - 101 c.

19. Karanop B.W. Pamuorexnuyeckwe mnenu W CcUTHAIBL. JlabopaTopHbIH
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Honatox A

MiHicTepcTBO OCBITH 1 HAYKH Y KpaiHu
HarmionansHuil yHiBepcuTeT KopadneOyayBaHHs iMeH1 aaMipaia MakapoBa
HaBuanbHO-HayKOBHUI IHCTUTYT aBTOMATUKU Ta €JEKTPOTEXHIKH

Kadenpa komn'toTepHUX TEXHOJIOT1H
Ta 1H(pOpMaIIiHOI Oe3neKH

3ABJJAHHSA
Ha KypCcOBY POOOTY 3 TUCIUILIIHU
"OcHOBHM Teopii KijI, CHTHAJIIB i poueciB B cucTteMax 3axucry iHgopmamii'

Tema: AHAJII3 CUT'HAJIIB B JIIHIMHUX KOJIAX

Mani nos Bukonannsa KP (BugaroThcs BUKIIaaueM 3a BapiaHTaMM):
1) ¢yuxkuis S(t), Bu3HaYeHa Ha MPOMIXKKY dacy -1/2 <t < T/2;
2) TPUHIMIIOBA CXeMa EJIEKTPUIHOTO KOJIa.

KypcoBa po6oTa BUKOHY€EThCS 3 BUKOpUcTaHHAM niporpamu Mathcad.

3MICT POBOTH

1. Hoacuweansvha 3anucka

1.V nmporpami Mathcad mnoOyaysatu rpadik dyHkmii s(t), 3amarouu
HEOOX1IHUH Alama30H 3HaYeHb 11 apryMEHTY 1 BUOpaBIIY 3pyYyHUI MaciiTal.

2. YTBOPUTH TIEPIOAUYHUN CHUTHAJA [UISIXOM TOBTOpPeHHS (QyHKIT s(t) 3
nepiogoMm T. OOUMCIUTH aMIUITYyOIHUH 1 (a30BUM CHEKTPU IBOTO CHUTHAIY.
[TobynyBaTi crnekTpanbHl giarpamMu. 3HAWUTH €(QEKTUBHY IIUPHUHY CIIeKTpa (3a
oOpanuM piBHeM). OOUMCIHUTH, SKAa YacCTMHA CEPEIHbOI 3a MEeploJl MOTY>KHOCTI
CUTHAJTy MICTUTHCS B €(DEKTUBHIN YaCTHHI CIIEKTpA.

3. CuHTe3yBaTu NEPIOAUYHUN CUTHAT 3a  €(PEKTHMBHOIO YAaCTHUHOI MOro
cuektpy. [loOyanyBatu Ha ogHOMY rpadiKy BUXIAHMM 1 CHHTE30BAaHUN CHUTHAJIU.
Busnauntu noxubky cunte3sy. [lokazatu MOXIMBICTh 3MEHIIECHHS I1€T TOXUOKH.

4. YTBOPUTH HEMEPIOJUYHUNA CHUTHAJ, NPUHHIBIIM HOro piBHUM s(t) Ha
iHTepBaii -T/2 <t < T/2 1 piBHUM HYJIO 32 MEXaMH LbOTO 1HTEepBalLy. OO0unuCIUTH
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aMIUTITYAIHUA 1 (a30BuUMl chnekTpu HemepioauyHoro curHany. IloOymyBatu
CHEKTpalbHI AiarpamMu. 3HAUTH MHUPUHY €PEKTUBHOI YACTUHU CIEKTPY (32 oOpaHuUM
piBHeM). TTopiBHATH CHIEKTPU MEPIOTUYHOT 1 HEMEPIOJUYHOTO CUTHAIIB (3a (HOPMOIO
OOBITHOT  cHeKTpaibHOI (yHKINT, 3a MHUPUHOK e(PEKTUBHOI YACTUHH, 3a
PO3MIPHICTIO).

5. BuzHaunty aMIUlTyAHO-4aCTOTHY Ta (Pa304acTOTHY XapaKTEPUCTHUKU KOJIA.
[TobynyBatn Tpadikd XapaKTEpHUCTHK, OOpaBIIM 3pYy4dHI MacmTaOW KOOpIMHAT.
3HalTH MIMPUHY CMYTH TpomyckaHHs Koja. [lopiBHATH 4acTOTHI JAiana3oHd CMYTH
MPOITYCKAHHS KOJIAa 1 aKTUBHOT YaCTUHHU CIIEKTPa CUTHAIY.

6. BukopucToBytour CHEKTpalbHUI METOJ aHajizy, OOUYMCIUTU HANpyTy Ha
BUXOJ/Il KOJIa 3a YMOBHU, IO BXiJHA HAmpyra € MepioJAUYHUM CHUTHajgoM (m. 2
3apiaHHs). [[OpiBHATH CUTHAIM Ha BXOJl 1 BUXOJ1 KOJia 1 3pOOMTH BUCHOBKHU IPO
MPUYUHU CTIOTBOPEHb.

/. 3HalTU IMIIyJIbCHY Ta MEPEXIAHY XapaKTEpUCTUKU KoJia, MOOyAyBaTH iX
rpagiku.

8. BukopucToByroun 4acoBUi METOJI aHali3y, OOUMCIUTH HAIPYry Ha BUXO[1
KOJIa 32 YMOBH, L0 BXiJHAa Hamlpyra € HENepioJUYHUM CHUTHaIOM (1. 4 3aBIaHHS).
[TopiBHSATH CUTHaNW Ha BXOAl 1 BMXOJ1 KOJia 1 3pOOMTH BUCHOBKU TPO MPUYHUHU
CTIOTBOPCHb.

2. /looamku

1. JlictuHr po3paxyHkiB i MojemoBanHs B Mathcad .
2. @aitn Mathcad .

3aB/aHHS BUJIAHO " " 202 p.

ITnanoBMi TEPMiH 3aXHUCTY KypCOBOI'O MPOEKTY " " 202 p.

BukoHaBenp — CTyAEHT Tp.

(migmuc) (Tpi3BHLIE Ta iHiLiaIN)
Koncynprant
(migmic) (TIpi3BHIIe Ta iHiNiaIN)
KepiBHuk
(mignuc) (mpi3BHILE Ta 1HIIIATN)
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