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—00csr 1 po3monia 3a (GopmMamMu OpraHizallii OCBITHROTO MPOIECY Ta BUAAMHU
HaBUYaJbHUX 3aHSATH;
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1 META HABYAJIBHOI JJUITATLJITHA

Meta HaByanbHOI AUCHMIUTIHU «Teopis eNeKTpUYHUX KiJd Ta CUTHAIIB» —
dbopMyBaHHS pPE3yNbTATIiB HABYAHHS IIOJ0 BMIHHS TEOPETUYHO OIUCYBAaTH Ta
eKCIIEPUMEHTAJIbHO JOCTII)KYBaTH TPOIECH Y PE3UCTUBHUX KOJaX IMOCTIMHOTO
ctpymy Ta RLC—Kkomax 3MIHHOTO CHHYCOiTaJIbHOTO CTPYyMY.

2 TPOI'PAMHI PE3YJIBTATU HABYAHHSA

[IporpamnHi  pe3ynbTaTH  HaBYaHHS  OCBITHBO-TIPOQECIHHOI  Mporpamu
kBamiikamiifHoro piBHA OakaiaBpa «TelekoMyHIKaiii Ta  paaiOTEXHIKa»
cremianbHocTi 172  TenekomyHikalii Ta paaloTeXHIKa, SKI pPerJaMEHTOBaHO
BUKJIaJaTH Ta OMAHOBYBAaTH B HaBYaJbHI JUCHUIUIIHI «Teopis eNEKTPUYHUX KIJT Ta
CHUTHAJIIBY:

HIndp 3MicT nporpaMHmX pe3yJibTaTiB HABYAHHSHA

PH5 BMiHHS IPOBOJMTH PO3PAaXyHKHU CIIEMEHTIB TEIIEKOMYHIKAI[IHHUX CHUCTEM,
1H(OKOMYHIKAIIIMHUX Ta TEJIEKOMYHIKALIMHUX MepexX, PalloOTEXHIYHUX CUCTEM Ta
CHCTEM TEJICBI3IMHOTO i PaJliOMOBIICHHS, 3T1HO TEXHIYHOTO 3aB/JIaHHS Y BiIIMTOBITHOCTI
710 MDKHApOJHUX CTaH/IAPTIB, 3 BUKOPUCTAHHSIM

3ac00iB aBTOMaTHU3allii MPOEKTYBaHHS, B T.4. CTBOPEHHUX CAMOCTIIHO.

PH6 BMiHHS IPOEKTYBaTH, B T.4. CXEMOTEXHIYHO HOBI (MOJEpHI3yBaTH iICHYIOU1) €JIEMEHTH
(Momymi, 0J10KH, BY37H) TEIEKOMYHIKALIMHUX Ta PailOTEXHIYHUX CUCTEM, CUCTEM
TEJIEBI31HHOTO 1 PaliOMOBJIEHHS TOIIIO.

3 AMCIUIIVIIHAPHI PE3YJIBbBTATU HABUYUAHHA

3a HamioHaneHOlO paMkor0 KBamipikaiiii KIIOUOBUMH XapaKTEPHUMHU
pe3ynbTaTaMu HaBYaHHS AJid KBaji(iKaliiHOTO piBHS OakajgaBpa €:

- 3HaHHS — KOHUEMNTyaJlbHI HAyKOBI Ta TMpPaKTU4YHI 3HAHHS, KPUTHUYHE
OCMMUCIICHHSI T€OPii, MPUHIUIIIB, METOJIIB 1 OHATH Y cdepl npodeciiHoi AISUTBHOCTI
Ta/a00 HAaBUAHHS;

- YMIHHSI/HAaBUYKUA — MOMIMOJIEH] KOTHITUBHI Ta NMPAKTUYHI YMIHHS/HAaBUYKH,
MalCTEepHICTh Ta IHHOBALIIMHICTh HA PiBHI, HEOOX1THOMY JIJISl pO3B’S3aHHS CKJIQIHUX
Creliali30BaHMX 3aJ1a4 1 MPAKTUYHUX MpodJieM y cdepl npodeciiiHoi AisiIbHOCTI a00
HABYaHHS.

JucrururiHapHi pe3yabTaTd HaBYaHHS, C(HOPMYIOBAHI IUIIXOM JEKOMIIO3UIIIT
MIPOTPAMHUX:

Hndp 3MicT IMcHMNJIIHAPHUX pe3yJIbTATiB HABYAHHA (3HAHHS, YMIHHS/HABUYKH )
JIPHS.1 3HaTH BU3HAUEHHS MMOHATH OCHOBHUX MapaMeTPiB €IEKTPUUHUX KiJT

JPHS.2 Ymit popMysrOBaTH Ta BUBOJUTH OCHOBHI 3aKOHHU €NEKTPUYHMX K1l
JPHS.3 3HaTH cxXeMH 3aMilleHHs peanbHux pxepen EPC ta nanpyru

JIPHS.4 3HaTH OCHOBHI METOM OIHUCY KiJI IIOCTIMHOTO 1 3MIHHOTO CTPYMY

JAPHS.5 YMITH onucyBaTH pe3UCTUBHI KOJIa MOCTIMHOrO CTPyMY Ha OCHOBI 3aKOHIB




Hndp 3MicT IMcHMNJIIHAPHUX pe3yJIbTATiB HABYAHHA (3HAHHS, YMIHHS/HABUYKH )
Kipxroda Ta moTeHiianbHOi giarpamMu

JIPH5.6 VYMiTH onMCyBaTH MOBEAIHKY KOHJIEHCATOpa Ta KOTYIIKH B KOJIaX 3 MOCTIHHUMHU
EPC na ocHOBI ntudepeHiitHuX piBHIHb

JPHS.7 YMiTH BUBOJIUTH B3a€MO3B’SI3KHM MK HAIPYrOl0 Ta CTPYMOM Ha pe3ucTopi,
KOTYIIII Ta KOHACHCATOP1 Y KOJax 3MiHHOTO CTPyMy

JIPH5.8 Ywmitu onucyBatu RLC—koma 3MiHHOTO CTpyMY, 30KpeMa, TIOCITiIOBHUN Ta
napanenbHuii RLC—xoHTypHu Ha 0OCHOBI BEKTOPHOI Jiarpamu, audepeHuiiHmx
PIBHSIHB Ta CUMBOJIIYHOTO METOY

JIPH5.9 3HaTH BU3HAYCHHS aKTUBHOI, PEAKTUBHOI Ta MMOBHOT MOTYXHOCT1 3MIHHOTO
CTpyMY, a TAKOX IXHii (Pi3UUHUI 3MiCT

JIPHS5.10 YMiTH B yCTaJICHOMY PEXHUMIi KUJI 3MIHHOTO CTPyMYy BU3HAYaTH SBHY
3aJIeKHICTh (PI3MUHOI BEIMYMHH BiJ] 4yacy 3a i KOMIUIEKCHOIO aMILTITY/I0I0 Ta
HaBIaKH.

JIPHS.11 YMiTi BUBOAWTH TOYHI Ta ACHMIITOTHYHI YaCOBI 3aJICXKHOCT1 HAMPYT Ha
eneMenTax RC—maHItoKKa MPH MiIKIIFOYEHH] 10 HHOTO 33/1aHOT 30BHIIIHBOT
HaTpyTH.

JIPH6.1 3HaTH TPUIAAH, SKUMH BUMIPIOIOTHCS TApaMETPH €IEKTPUYHUX KiJI, Ta iX
XapaKTePUCTHKH.

JIPH6.2 3HaTH BU3HAYEHHS YaCTOTHOTO (iIbTPY T4 OCHOBHI TUIM YACTOTHUX (PLIBTPIB.
3HaTH BU3HAYEHHS OCHOBHUX IapaMeTpPiB Ta XapaKTEPUCTUK YACTOTHUX
¢binpTpiB

JAPH6.3 3HaTH CXeMH peatizaiii HaUMPOCTIINX YaCTOTHUX (iIBTPIB PI3HUX THUIIIB

JIPH6.4 YMiTH 3a 33JJaHOI0 CXEMOIO pealtizallii YaCTOTHOTO QUIBTPY BUBOJAUTH HOTO
OCHOBHI MTapaMeTPH Ta XapaKTEPUCTHKH.

JIPH6.5 3HaTH cxeMy pealtizallii HepeTBOPEHHs CUHYCOIabHOTO CUTHAILY Ha
IMITYJIbCHY MTOCIiTIOBHICTB

JIPH6.6 YMiTH BUBOJUTH OCHOBHI TapaMEeTPH IMITYJIbCHUX TMOCTITIOBHOCTEH HA BUXO1
MacUBHUX (POPMYBAITBLHUX CXEM

JIPH6.7 YMITH onucyBaTH MPOXOJKEHHS MPSIMOKYTHOI IOCTITOBHOCTI IMITYJIbCIB Uepe3
RC—naHI1105K0K B Pi3HUX BHUIAIKAX

JIPH6.8 3HaTH NPUHLIMII IEPETBOPEHHSI IEPI0IMYHUX CUTHAIIB Ha CUHYCOIy 3a
JIOTIOMOT010 (UIBTPY HUKHIX 4aCTOT

JIPH6.9 VYMITH pO3BUBATH MEPIOJUYHI CUTHAIN B TPUTOHOMETpUYHMN psit Dyp'e Ta
00YHMCITIOBATH MOTY>KHOCTI, IO BUAUISIIOTHCS HAa KOXKHIM TAPMOHIII CUTHAITY

4 BA3OBI JUCHUAIIJITHHU
Ha3pa aucouniiinm 3100yTi pe3y1bTaTH HABYAHHSA

d1 Buma maremaruka

3Hatu Teopii Ta MeToAu (yHIAMEHTAIbHMX Ta 3arajbHo
IH)KEHEpPHUX HayK B 00’eMi HEOOXIZHOMY JUIsl pO3B’s3aHHSA
CHeIlali30BaHUX 3a/ad Ta MPAKTUYHHMX MpoOJieM y ramysi
npodeciifHOT isTIBHOCTI.

D2 dDizuka

3Hatu Teopii Ta MeToAu (YHIAMEHTAIbHHUX Ta 3arajbHo
IH)KEHEpHUX HayK B 00’eMi HEOOXiZHOMY JUIsl pO3B’S3aHHS
CHeIlai30BaHUX 3a/ad Ta MPaKTUYHUX MpoOJieM y ramysi
npodeciifHOT isTIBHOCTI.




4 OBCAT 1 PO3MOJLI 3A ®OPMAMMU OPT'AHI3ALIL OCBITHBOI'O

IHPOLECY TA BUIAMHU HABYAJIBHUX 3AHATD

B oo Po3noaii 3a gopmamu HAaBYAHHS, 200UHU
e 5 3 JeHHa J€HHA CKOPOYeHAa 3a04HA
HABYAJIBHHX & D = — =
© S| aymur. |camocTiiiHa | ayauT. | caMOCTiifHa | aynur. caMocCTiiiHa
3aHATH
3QHSTTS poboTta 3aHSTTS pobora 3aHATTS pobora

JICKIiHI 52 95 30 17 6 70
JabopaTopHi 26 20 15 10 4 o5
MPAKTUYHI 26 20 15 10
KonTposbhi 16 8
3aX0JH

PA30OM 120 135 68 37 10 95

5 TPOI'PAMA JUCIUIIJIIHU 3A BUJAMU HABYAJIBHUX 3AHATDH

HIudp

Buau Ta TeMaTHKa HAaBYAJbHHUX 3aHATH

Oo0car
CKJIA/IOBHX,
200UHU

JEKII

52

D11

1. Pe3uCTHBHI K0J1a NOCTIIHOTO CTPYMY

[TOHATTSI €IEKTPUYHOTO CTPYMY, MOTCHITIATY, HAIIPYTH Ta OIOPY

3akon Oma i JIISTHKY KoJ1a 0e3 JKepel

[TocninoBHe Ta mapasnenbHe 3’ €THAaHHS PE3UCTOPIB

AmMIiepMeTp Ta BOJBTMETP

Jxepena EPC Ta enektpudHoro ctpymy. IneansHi Ta peanbHi
mkepena. Cxemu ix 3amimeHHs. 3akoH Oma Jij1sl TOBHOTO KOJIa.

3axon Oma juIs JUISHKH KoJia, mo Mictuts EPC.

YMoBa nepeadi MaKCUMaJIbHO1 TTOTYXKHOCTI BIJ] JDKEpena 10 Kojia

4

2. 3akonu Kipxroga Tta norenuiajbHa giarpama

3axonu Kipxroda, ix ¢i3suuHuil cCeHC Ta NPUKIAJ] BUKOPUCTAHHS

[ToreniianpHa giarpama ta Gi3WYHUN CEHC 11 AUITHOK

3. Konpencarop Ta KoTymka B KoJi 3 nocriinumu EPC.
Ilepexigni npouecu

3aznava po3psKeHHs KoHAeHcaTopa y RC—naHIoxky

3ajaua 3apspKeHHs KoHaeHcartopa y RC—iaHitoxky

Iepexinni npouecu y RL—1aHIoxkKy

3aKOHM KOMyTauii

4. 3MiHHMII CHHYCOIIAJILHUH CTPYM

IToHATTS 3MIHHOTO CUHYCOIIaJbHOIO CTPYMY Ta JISJIbHUX 3HAYCHb
cTpymy, Hanpyru ta EPC

[ToBeninka pe3ucTopa y Kojax 3MiHHOTO CTPYMY: 3B’ 30K MIXk
aMIUTITy/IaM{ HalIPYTH Ta CTPyMY 1 3CyB (a3 MIXk HaIpyrorw Ta
CTPYMOM

[ToBeninka KOHIEHCATOpA Y KOJIaX 3MIHHOTO CTPYMY: 3B 130K MIXK
aMIUTITYIaMU HampyTrH Ta CTpyMYy 1 3CyB (a3 MiXK HaIpyroro Ta
cTpymMoM. PeakTuBHHUI onip KOHAEHCATOPA.

[ToBeaiHKa KOTYIIKU iHAYKTUBHOCTI Y KOJIaX 3MiHHOTO CTPYMY:
3B’SI30K MK aMILTITYZJaMH HAalIpyry Ta CTPyMY 1 3CyB (a3 Mix
HaMpyrow Ta CTpyMoM. PeakTHBHMH Omip KOTYIIKH.

6




HIudgp

Buau Ta TeMaTHKA HABYAJbHUX 3aHATH

O0csar
CKJIA/IOBHX,
200UHU

5. ocainoBuuii RLC—konTyp

[Tinxin yepes nudepeHiagbHe piBHSIHHS: 3ayBa)KCHHS PO
ICHYBaHHSI MIEPEXiTHOTO MPOIIECY Ta OMHKC YCTAIICHOTO PEXKHUMY.
Busenenns ¢popmyi uist 3cyBy (a3 Mixk HAaIPyror Ta CTPyMOM Ta
JUIs1 OTIOPY KOHTYDA.

Pe3onanc nanpyr

4

6. IToTy’kHiCTH 3MiHHOTO CTPYMY

3aJIe)KHICTh MOTY)KHOCTI Bij 4acy

AKTHUBHA MTOTYXXHICTb Ta ii Pi3UUHUIN CeHC

PeakTuBHA MOTYXHICTh Ta IEMOHCTpALis 11 (PI3UIHOTO CEHCY Ha
npukiai nociigoBHoro RLC—konTypa

7. MeToa KOMILIEKCHUX aMILIITY/l Ta BEKTOPHA Aiarpama
nocjainoBHoro RLC—konrypa

TTOHSTTSI KOMITJIEKCHOT aMILITI Ty T

JlonaBaHHsI KOMIJICKCHHX aMILTITY/I IK BEKTOPIiB HAa KOMIUICKCHIN
IUTOIIMHI

Bektopna niarpama nociigoBHoro RLC—koHTypa Ta BUBEIEHHS
dbopMyI1 11 3¢yBY a3 MixK HAIPYTOr Ta CTPYMOM Ta JJISL OTIOPY
KOHTYpa Ha ii ocHOBi. OnuUC pe30HaHCy HAPYT B TEPMiHAX BEKTOPHOL
Jiarpamu.

8. HapaneabHuiit RLC—koHTYp

[Tigxin yepes qudepeHiiaabHe pIBHIHHS: POJb aKTUBHOTO OIMOPY
KOTYIIKH Y MEPEX1THOMY TPOIIECI Ta OMHC yCTAIIEHOTO PEKUMY.
BuBenenns ¢popmyi uist 3cyBy (a3 Mixk HAIIPYror Ta CTPYMOM Ta
JUISL IPOB1THOCT1 KOHTYpa.

Bekropha niarpama napanensHoro RLC—koHTypa Ta BUBEIEHHS
dbopmyn s 3cyBy (ha3 MiX HAIIPYTor Ta CTPYMOM Ta st
IIPOBIAHOCTI KOHTYpa Ha ii OCHOBI

Pe3onanc ctpymiB

9. CuMBoOJIYHMIT MEeTO]

3akonu Kiprxoda nnst komrnekcHux amruiitya. [losicHeHHs Ha
MPUKIIAJL, YOMY 111 3aKOHHU OIMHUCYIOTh 3MIHY y Yaci peaJbHUX
({13MYHUX BEJTUYMH.

[Tpukiag po3paxyHKy KoJjia HA OCHOBI CHMBOJITYHOTO METOTY

10. Interpyrouuii Ta nudepenuiounii RC—ianumoxkn

RC—naHIIf0K0K 3 BXiTHOIO HAIPYTrol0 Ha BCbOMY JIAHITIOKKY Ta
BUXIJHOIO Ha KOHAeHcaTopl. TOYHI aHamITH4HI BUpa3u AJIs BUX1AHOI
HAIPYTH, Ta ACHMIITOTHKY ITUX BUPa3iB Ta BEJIMKUX Ta MAJIUX dacax.
[TosicHeHHsI, YOMY TaKHil TaHIIO’KOK HA3UBAIOTh IHTETPYIOUNM.

RC—naHIIf0K0K 3 BXiTHOIO HAIPYTrol0 Ha BCbOMY JIAHITIOKKY Ta
BUXIJHOIO Ha pe3ucTopi. TouH1 aHAIITUYHI BUPA3H JIsI BUX1THOL
HAIPYTH, Ta ACHMIITOTHKH ITUX BUPa3iB Ta BEJIMKKX Ta MAJIUX Yacax.
[TosicHeHHsI, YOMY TaKHil TAaHITIOKOK Ha3UBAIOTh AU(EPEHIIIOI0UNM.

11. EnexkTpuuHi ¢giasTpu

[ToHATTS QUIBTPY HUXKHIX YACTOT, BEPXHIX YacTOT, CMYTOBOTO Ta
PEKEKTOPHOTO

Iarerpyrounit RC—naHIt0KOK SIK HAUMPOCTIUi QiIBTP HIKHIX
9acTOT




HIudgp

Buau Ta TeMaTHKA HABYAJbHUX 3aHATH

O0csar
CKJIA/IOBHX,
200UHU

Hudepenuirorounii RC—1aHII0XKOK SK HAUTPOCTIMUi QiIbTp
BEpPXHIX YaCTOT

[TocainoBuuit RLC—KOHTYp sIK HAUMIPOCTIMUI cMyroBuid QiIbTp

Mict Bina sik cMyroBuit GiasTp

®ineTpu batepBopra, Uebuiesa nepioro ta APyroro poay Ta
SMNTUYHUI Ha MPUKIIAl GUIbTpa HIKHIX YaCTOT

Peamnizauis ¢insrpa barepBopra HIXKHIX 4acTOT APYroro MOPSIIKY B
€JICKTPOHIII1

4

12. IlacuBHi popmyroUi JaAHIIOKKHI

[TigxmroueHHs cTabiIITPOHA 10 TeHEpaTopa CHHYCOIAabHOI HAPYTH
y MOJIeIl, e BOJIbT—aMIIepHa XapaKTepUCTUKA CTabUTITpOHA
BBKAETHCH 1/1eaIbHO0. Yac iMITyIbCy, may3u, GpoHTY Ta 3pi3y.

[TinkmrouerHs RC—naHIroxKa napajiesbHo 10 CTaOUTTpoHa y
BHIIIEHAa3BaHil 3a1a4i. JlociKeHHsT pOOOTH JIAHITIOKKA Y MOJIEII, JIe
o0OepHEeHa Hampyra Ha CTaOLIITPOHI € MPSIMOKYTHUMH IMITyJIbCaMH 3
MaKCHMaJbHUM 3HAYCHHSM, 1110 JIOPIBHIOE Hampy3i cTabimizamii Ta
MiHIMAJIbHUM 3HAYCHHSIM, 1110 JJOPIBHIOE HYI0. Bumaaku, Koiau
nepios iIMIyJIbCHOT MOCIIIOBHOCTI € HabaraTo OiIbIIKMM Ta Habarato
MEHIINM 3a NnocTiiiny yacy RC—naniroxka.

13. Po3BrHEeHHs NepioAUYHNX CUTHAJIB y psaau Pyp’e

Panu @yp’e ans nepioguunux QyHkuii. Bupasu mist koediieHTis
PO3BUHEHHS

IToTyXHICTb IEPIOAMYHOIO CUTHAJTY SIK CyMa HOTY>KHOCTEH rapMOHIK

Po3BuHeHHs Meanzapa y psa @yp’e Ta nepeTBOPEHHS MeaHpa Ha
CHHYCOI/y 3a JI0MOMOT010 (PUIbTpa HUXKHIX YaCTOT

Po3BUHEHHS CUMETPUYHOI0 NHJIKONOAIOHOrO curHany y pag ®yp’e
Ta Oro nepeTBOPEHHs Ha CUHYCOIAY 3a JOIOMOT0I0 (piIbTpa HUKHIX
4acToT.

JJABOPATOPHI POGOTH

26
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JIa6.1 JlocnimkeHHs] HAROPOCTININX PE3UCTUBHUX KiJI

N

JIa0.2 IloTenmianpHa Alarpama Jyis 3aMKHEHOTO KOHTypa y
PE3UCTUBHOMY KOJIi IOCTIHHOTO CTPYMY

[

JIa0.3 3akonu Kipxroda y pe3ucTuBHUX KojlaX MOCTIHHOTO CTPYMY

JIa6.4 HeniHiliHi €1€MEHTH y KOJax MOCTIHHOTO CTpyMy

JIa6.5 Hocnimxenns nocaigosHoro RLC—konTypa. Pesonanc Hanpyr

J1a6.6 Jocmimkenns napanenbaoro RLC—konTypa. Pezonanc
CTpYMiB

NN

JIa6.7 epexinni nmporecu y RC— ta RL—nanmroxkax y kojax
MOCTIHOTO CTPYyMY

J1a6.8 CuMmBOIIYHUIT METO,

JIa6.9 RC—naHI10:K0K K HampocTimumii GiIbTp BepxHiX abo
HIKHIX 9aCTOT

N

JI1a6.10 Micr Bina

N

JIa6.11 IMacuBHi popMyr0Ul JAHIIOKKI

N

JIa6.12 ®inbTpu HUKHIX YacTOT Apyroro nopsaxky barepopra ta
UYeOureBa nepuioro poay

J1a6.13 IepeTBOpEeHHS MEaHpa Ta CHMETPHUYHOTO THJIKOIOTiI0HOTO
CUTHAJy Y CHHYCOily




Oobcsar
HIudgp Buau Ta TeMaTHKAa HaBYaJbHHUX 3aHATH CKJIAI0OBHX,
200UHU
3axuct 1abopaTopHUX pooiIT 1
IMPAKTHUYHI 3AHATTS 26
o11 1. JlocaipkeHHS HAUIPOCTIMINX PE3UCTUBHUX KiJT 2
2. [TorenuianpHa aiarpama Jijisi 3aMKHEHOTO KOHTYpa Y 2
PE3UCTUBHOMY KOJIi IIOCTIHHOTO CTPYMY
3. HeniHiiiH1 eJIeMEHTH Yy KOJIaX MOCTIHHOTO CTPYMY 2
4. locmimkenns nmocaigoHoro RLC—kontypa. Pe3onanc Hanpyr 2
5. locnimkenns napanensHoro RLC—konTypa. Pe3onanc ctpymis 2
6. ocmimkenHs Tpuda3sHuX Kij 3MIHHOTO CTPYyMY 2
7. Ilepexigni npouecu y RC— ta RL—nanmioxkax y Konax 2
MIOCTIHOTO CTPyMy
8. CuMBOIIIYHUI METOT 2
9. RC—naHIT0KO0K K HAUMpOCTIUH (IITP BEPXHIX 00 HIIKHIX 2
9acTOT
10. Micr Bina 2
11. TacuBHi HopMyIOUl JAHIIIOKKH 2
12. ®inbTpu HIKHIX YacTOT APyroro nopsaky barepeopra ta 2
UYeOu1eBa nepuioro poay
13. [lepeTBOpeHHS MeaHIpa Ta CAMETPUYHOTO MUJIKOIOII0HOTO 2
CUTHAJIy Y CUHYCOIily
14. IlpoBeieHHs MOYJIiB Ta iCIUTY 16
PA3OM 120

6 SABJAHHS JIUISI CAMOCTIMHOI POBOTH 3/I0BYBAYA

KypcoBa po6ota Ha oHy 3 TphOX TeM Ha BUOIp: «Po3paxyHOK KT TOCTIHHOTO
Ta 3MIHHOTO CTPyMY», «DUIbTpU HIDKHIX 4acTOT barepBopra Ta Ueburena mnepuioro
pony», «IlacuBHi popMyrOUl JTAHITFOKKI.

Merta kypcoBoi po6oTu Ha TeMy «Po3paxyHOK Kii MOCTIMHOTO Ta 3MIHHOTO
CTPyMY»:

1) y3arajJpbHEHHST KOMIIETEHTHOCTEH, HAOyTWX 3a 4Yac HABYaHHS, MUITXOM
KOMIUIEKCHOTO BUKOHAHHSI KOHKPETHOTO (haXxOBOTO 3aBJIaHHSI.

2) pO3BUTOK 3IaTHOCTI JI0 3aCTOCYBaHHS 3HAaHb, 3aCBOEHHMX IPH BUBYCHHI
TUCHUIUTIHM  «Teopiss eNeKTPUYHUX KIJI Ta CUTHAIBY, ISl PO3PaAXyHKY KIJ
MOCTIHHOTO CTPYyMY Ta YCTAJIEHOTO PEXUMY KUJT 3MIHHOTO CTPYMY.

VY KypcoBOMY IPOEKTI HAJIEKUTh 3IHCHUTH TaKi OMeparii:

— 3anmcatu 3akoHu Kipxroda 115 Kona mocTiiHoTro CTpymy;

— pPO3B’s3aTH BIANOBIJHY CUCTEMY PIBHSHb Ta 3HAWTH CTPYMHU 4e€pe3 €JIeMEHTU
KOJIa,

— MepeBIpUTH OajaHC MOTY>KHOCTEH KOJia Ha OCHOBI OTPUMaHUX PO3B’SI3KIB;

— moOyayBaTH MOTEHINIAIbHY JlarpaMy I OJHOTO 3 3aMKHEHUX KOHTYPIB KOJIa,




— 3amucatd  3akoHU Kipxrodga 17 KOMIUIEKCHHX — aMIUTITyd y  KOJ
CHHYCOiJaJIbHOTO 3MIHHOTO CTPyMY;

— PpO3B’s3aTH BIJINOBIAHI PIBHSIHHS, 3HAWTH KOMIUIEKCHI aMIUTITYId CTPYMiB
yepes3 eJIeMEeHTH KOJa;

— Ha OCHOBI OTPUMAaHHUX KOMIUIEKCHHX aMIUIITYJ] CTPyMiB BHUIHCATU SIBHI
3aJIe)KHOCTI BiJ] yacy Ui CTPYMIB Ta Hampyr Ha eIeMEHTaxX KoJja;

— IepeBipUTH OTpHMaHi 3aiexHocti y Multisim.

Meta kypcoBoi po6oTH Ha TeMmy «DPUIBTpU HWXKHIX 4YacToT barepBopra Ta
YeOuiepa rnepuioro poay»:

1) y3arajgpbHEHHST KOMIIETEHTHOCTEH, HAOyTWX 3a Yac HAaBUYaHHS, MUITXOM
KOMIUIEKCHOT'O BUKOHAHHSI KOHKPETHOTO ()aXxOBOTO 3aB/IaHHSI.

2) pO3BUTOK 3IaTHOCTI JI0 3aCTOCYBaHHS 3HAaHb, 3aCBOEHUX IPU BUBYCHHI
muciuIuIiag «Teopis emeKTpUYHUX KUT Ta CHUTHAJIBY, JUIsl BUBEACHHS aMILIITYTHO—
YaCTOTHUX XapakTepucTUK (AYX) BIOANOBIJHUX CXEM Ta BUBEICHHS 3HAYEHb IS
napameTpiB BIAMOBIIHUX (PLIbTPIB

3) HaOyTTs HABUYOK TEOPETUYHOTO OIHCY CXEM 3MIHHOTO CTPyMY Ha OCHOBI
nudepeHIliaTbHUX PIBHSIHb.

VY KypcoBOMY MPOEKTI HAJEKUTD 3AIMCHUTH TaKi OMeparlii:

— CKJAacTH cucteMy AudepeHLIaJbHUX PIBHSAHb Ha 3apsaud KOHJEHCATOpIB Ha
y3araJlbHeH1! cxeMi, 3aCTOCOBHIN SIK 710 MoOynoBu ¢iabTpa barrepBopra, Tak 1 as
noOynoBu giapTpa YebuiieBa nepuioro poiay;

— 3BECTHM BIANOBIIHY cUCTEMY 10 AU(EpPEHIIaIbHOr0 PIBHAHHS Ha 3apsij JIUILIE
OJIHOTO 3 KOHJICHCATOPIB,

— PpO3B’sA3aTH JlIaHE PIBHAHHS B YCTAJICHOMY PEXHUMI poOOTH KOJa,;

— Ha OCHOBI1 OTPUMAHOTO PO3B’ 3Ky 3HaiiTH AUX Kona;

— Ha ocHoBl orpumaHoi AYUYX oOpaTtu mnapameTpu Kojia Tak, 00 BOHO
npaioBaiio sk puneTp barrepBopra. BuBectu napamerpu 1aHoro QiiabTpy;

— TPOJIEMOHCTPYBATH MPABWIBHICTh Pe3yibTaTiB 3a gonomoror Multisim: AUX
KoJia 3 OOpaHMMH TapaMeTpamu, Mo0yaoBaHa 3a jgomomoror Multisim, wmae
ciiBnagaty 3 reopernunoro AUX ¢insTpa barTepBopTa;

— Ha ocHoBl orpumanoi AUX oOpatu mnapameTpu Koja Tak, [M00 BOHO
npaioBasio Sk (pineTp YeOumesa mnepmoro poay. BuBectw mapamerpu AaHOro
hinsTpy;

— TPOJIEMOHCTPYBATH MPABWIBHICTh Pe3yibTaTiB 3a gonomoror Multisim: AUX
Koja 3 OOpaHMMH IapamMeTpaMHu, MoOyjaoBaHa 3a jgomomororo Multisim, wmae
ciiBnagaty 3 Teopetnanoro AUX ¢inpTpa Yebumiesa mepuioro pouy.

Merta kypcoBoi poOoTu Ha Temy «llacuBHI (popMyrOUl JTAHITFOKKI»:

1) y3araibHEHHS KOMIICTEHTHOCTEH, HAOyTUX 3a Yac HaBYaHHS, MUISIXOM
KOMIUIEKCHOTO BUKOHAHHSI KOHKPETHOTO (DaxoBOIr0 3aB/IaHHS.

2) pO3BUTOK 37aTHOCTI IO 3aCTOCYBaHHS 3HAaHb, 3aCBOEHMX IPH BUBYCHHI
mucuIuiiHg «Teopis eNeKTpUYHUX KT Ta CUTHAIIBY, JJIs ONUCY (PI3UYHUX MPOLIECIB
y MacuBHUX (OPMYIOUHX JIAHIFOKKAX.

10



3) HaOyTTS HABUYOK YHUCEIILHOTO MOJETIOBAaHHS  (I3MYHHX  MPOIIECiB,
TEOPETUYHA MOJIENb SKUX MICUTh PIBHSHHS, JAJI SIKUX HEMOKJIMBO 3HAWTU TOYHUN
aHAJIITUYHUI PO3B’S30K.

Y KypcoBOMY MPOEKTI HAICKHUTH 3IIMCHUTH TaKi OIeparii:

— JOCHIIUTU CXeMy, y SKIH J0 JKepella CHHYCOiJaJbHOI Hampyru uepes
PE3UCTOP MapajeabHO MiIKII0UeHI cTablmiTpoH Ta RC—aHIIoXKOK;

— €IUHUM TIPUMYHICHHSIM € 1/€aJbHICTh BOJBT—AMIIEPHOI XapaKTEPUCTUKU
ctabimiTpoHa. Hiskux 1HIIMX TPUINYHIEHb (HAMPUKIAA, NP0 MPSIMOKYTHICTh
IMITyJTBCHOT MOCIIZIOBHOCTI Ha CTaOLIITPOH1) HE poOuThCs. B Takiit Mojen piBHSIHHS
Ha Yacu 3MIHU PEKUMIB HE € TOUHO PO3B’3yBaHUMHU aHAIITUYHO;

— 3a JIOTIOMOTOI0 MaTeMAaTUYHOIO MAaKeTy MO0y IyBaTH rpadiku HaIpyry Bij 4acy
Ha pe3ucTopi Ha KoHAeHcaTopl RC—naHIoxkKa;

— IEpEeKOHAaTUCh y TOMY, IO JaHl HAaNpyrd 3 4YacOM BHUXOJATHh Ha NEPIOJUYHI
YacoBi 3aJI€KHOCTI, MEPIOJ SIKUX CIIBIAAA€E 3 MEPI0IOM CHHYCOITAIbHUX KOJHMBAaHb
reHepaTopa;

—  OLIIHUTH Yac MEePEXiAHOTO MPOIIECY 0 YCTAICHOTO PEXKUMY POOOTH KOJIa;

— IEpEeKOHAaTUCh y TOMY, IO B Takiil mojeni ctpyM depe3 RC—raHIOKOK He
3MIHIOETHCSI MUTTEBO;

— MPOBECTH JIOCIIJKEHHS Y PI3HUX BUMAJKaX, 30KpEMa y BUIIAJKY, KOJH MEPIoJ
KOJIMBaHb T€HEpaTopa € 3HAYHO OLTBIINM Ta 3HAYHO MEHIIUM 3a MOCTiHHy yacy RC—
JAHITIOKKA.

OcHOBHI 3aBaHHS 711 CAMOCTINHOT poOOTH:

1) momnepeHe ONpaIOBaHHs IHPOPMAIIHHOTO 3a0€3MECUSHHSM 32 KOXHUM
MOJTyJIeM (TEMOIO);

2) MiAroToBKAa IO OTOYHOTO KOHTPOJIIO - PO3B’sI3aHHS 3aBJlaHh CAMOKOHTPOJTIO
32 KOXHOIO TEMOIO;

3) miAroToBKa J10 MiJCYMKOBOTO KOHTPOJIFO.

7/ OOIHIOBAHHA PE3YJIBTATIB HABYAHHSA

Ceptudikalliss JOCATHEHb CTYIEHTIB 31MCHIOETHCS 3a JOMOMOIOI IMPO30pHUX
MPOLEyp, IO IPYHTYIOThCA Ha 00 €KTUBHUX KpUTEPIsAX BIANOBIAHO 10 IlomoxeHHs
yHiBepcuteTy «IIpo oriHIOBaHHS pe3yNbTaTiB HABYaHHS 3/100yBauiB BUIIIOI OCBITHY.

JlocsirTHyTHU# ~ pIBEeHb ~ KOMIIETEHTHOCTEH  BIJHOCHO  OYIKYBaHHMX, IO
171eHTH(IKOBaHUM MMiJT 4Yac KOHTPOJBHUX 3aXO/lIB, BiIOOpaXkae€ pealibHUM pe3ysbTat
HaBYaHHA CTY/ICHTA 32 JUCIHILIIHOLO.

7.1 Hlkaan

OriHroBaHHSI HaBUYAIBHUX JOCiITHEHb cTyAeHTiB HTY «JIIl» 3miiicHioeThCS 32
peritunroBoro (100-6abHO0) Ta IHCTUTYILIHHOIO mIKanaMu. OcTaHHs HeoOX1aHa (3a
OQIIIAHOI0 BIACYTHICTIO HAIlIOHAIBHOI INKAIHM) JJII KOHBEpTaIii (TIepeBEICHHS)
OLIIHOK MOOUTbHUX CTYIEHTIB.

IIkanu oyinrosanns naguanvHux oocsazuenv cmyoenmie HTY « /11D
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PeiiTuHrona IncTuTyniiina
90...100 BiaMiHHO / Excellent
74...89 nobpe / Good
60...73 3a710BUIbHO / Satisfactory

0...59 He3anoBuTebHO / Fail

Kpenutn HaB4ambHO! TUCIUILIIIHU 3apaXxOBYETHCS, SKIIO CTYACHT OTPHUMAaB
MIJICYMKOBY OIIIHKY He MeHme 60-tu  OamiB. Hmkua oOIllHKA BBa)XXaeThCs
aKaJIeMIYHOI0 3a00ProBaHICTIO, IO MiFJIATae JKBiAaIli BiamoBiaHO a0 IlooxxeHHs
po opraxizaiiito ocBiTHROTO Mporiecy HTY «JIIT».

7.2 3aco0u Ta npoueaypu

3MicT 3ac00iB JIarHOCTUKU CHPSMOBAaHO Ha KOHTPOJb PIBHS C(HOPMOBAHOCTI
3HaHb, YMIHb, KOMYHIKAIlli, aBTOHOMHOCTI Ta BIJMNOBIAAIBHOCTI CTYJIECHTa 3a
umoramu HPK g0 7-ro xkBamidikamiiHoro piBHA i 4Yac JAEMOHCTpallii
pEeraMeHTOBaHUX POOOUYOI0 IPOTPAMOIO PE3yJIbTaTiB HaBYaHHS.

CTyaeHT Ha KOHTPOJBHUX 3aX0JlaXx Ma€ BHUKOHYBATH 3aBJaHHS, OPIEHTOBaHI
BUKJIIOYHO Ha JIEMOHCTPALIII0 TUCIUILTIHAPHUX PE3yJIbTaTIiB HaBUYaHHS (PO3LI 2).

3aco0u J1arHOCTUKH, IO HANAIOThCSA CTYJACHTaM Ha KOHTPOJIbHMX 3aX0Jax Y
BUTJISIAI 3aBAaHb ISl TOTOYHOTO Ta IMiJICYMKOBOTO KOHTPOJIIO, (DOPMYIOTHCS ILISIXOM
KOHKpeTH3allli BHUXIJIHUX JaHUX Ta CHOCO0y JEeMOHCTpalii IUCHUILTIHAPHUX
pE3yNbTaTiB HABYAHHS.

Bunu 3aco6iB miarHOCTUKMA Ta TMPOILEAYp OIIHIOBAaHHS Il MOTOYHOTO Ta
MiJICYMKOBOTO KOHTPOJIIO TUCITUTIIIHYU TIOJIAaHO HIDKYE.

3acoOu A1arHOCTUKU (KOHTPOJIbHI 3aBJaHHSI) JJisl TOTOYHOI'O Ta IMiJICYMKOBOIO
KOHTPOJTIO TUCIUTIIIHU 3aTBEPIKYIOTHCS KaQeaporo.

[lin 4Yac TOTOYHOrO KOHTPOJIKO JIEKI[IMHI 3aHATTS OI[IHIOIOTHCS UISIXOM
BU3HAYCHHS SKOCTI BUKOHAHHS KOHTPOJBHUX KOHKPETH30BAaHUX 3aB/IaHb. [IpakTHdHi
3aHATTS OILIHIOIOTHCS SKICTIO BUKOHAHHS 3aBAaHb M1 Yac MPAKTUIHUX 3aHSATh.

3acoou diaznocmuxku ma npoyeodypu OUiHIO8AHHA

NOTOYHUH KOHTPO.Ib NIJICYMKOBH KOHTPO.JIb
HaBHATLIE . 3acobu npoueaypu 3aC00HM JiarHOCTHKH npoueaypu
3aHATTA | AIarHOCTHKH
JICKIIi1 KOHTPOJIbHI BUKOHAHHS Kommexcna BU3HAYCHHS
3aBJaHH 3a 3aBJIaHHA M1 Yac |KOHTPOIbHA poOOTa |CePEeTHBO3BAKEHOTO
KOXXHOIO TEMOIO | JIEKI1H (KKP) pe3yapTaTy MOTOYHHUX
KOHTPOJIIB;
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MpPaKTUYHI | KOHTPOJIBbHI BUKOHAHHS
3aBIaHHAg 3a 3aBJIaHb 1] 4ac
KO>KHOIO TEMOFO | TIPAKTHYHHUX
3aHSITh

abo BUKOHAHHS

IHAWBIAyaTbHE |3aBIaHb i Yac

3aBJIaHHS CaMOCTIMHOT
poboTH

SIKIO 3MICT TMEBHOTO BHUAY 3aHATH MiANOPSAKOBAHO JEKUIBKOM CKIIAJ0BUM
onmucy KBalidikallifHOrO PIiBHSA, TO IHTETpajbHE 3HAYCHHS OIIIHKH MOXKE
BU3HAUYATHCS 3 YypaxyBaHHSAM BaroBuX KoOe(illi€HTiB, M0 BCTaHOBIIOIOTHCS
BUKJIJaueM.

3a HasIBHOCTI PIBHS pe3yJbTaTiB MOTOYHUX KOHTPOJIB 3 YCIX BUAIB HaBYAIbHUX
3aHATh He MeHme 60 OamniB, MiJACYMKOBUN KOHTPOJIb 3IIACHIOEThCS O€3 ydacTi
CTyJICHTa IUIIXOM BU3HAYCHHS CEPEIHHLO3BAKCHOTO 3HAUCHHS ITOTOYHHUX OIIIHOK.

KinepkicTe koHKpeTH3oBaHux 3aBiaaHb KKP moBuHHa BiAMOBIZATH BiABEIECHOMY
yacy Ha BukOHaHHs. KinbkicTh BapianTiB KKP mae 3abe3neuntu 1HIUBIAyamIi3alio
3aBIaHHS.

3navyeHHs oOImiHKM 3a BUKOHaHHS KKP BH3HauaeTbcsi cepeHbOIO OIIHKOIO
CKJIAJIOBUX (KOHKPETHU30BaHUX 3aBJaHb) 1 € OCTATOUHUM.

[aTerpanbHe 3HaueHHs oiiHKA BukoHaHHA KKP Moxe Bu3Hawatucs 3
ypaxyBaHHSIM BaroBHX KOE(QIIIE€HTIB, 110 BCTAHOBIIOETHCS Kadeaporo sl KOXKHOT
CKJIa710BOi onucy kBamidikaiiinoro pisasa HPK.

7.3 Kpurepii

PeanbHi pe3ynbTaTM HaBYaHHS CTYAEHTAa 1JE€HTU(IKYIOTbCS Ta BUMIPIOIOTHCS
BI/IHOCHO OYIKYBaHUX MiJ] YaC KOHTPOJIbHUX 3aXOJIB 3a JOMOMOTOI KPUTEPIiB, 1110
OMHCYIOTh JTii CTyAEHTA I IEMOHCTpAIIil TOCATHCHHS PE3yabTaTiB HaBYaHHSI.

JIist  OLIHIOBAaHHS BHWKOHAHHS KOHTPOJBHUX 3aBlaHb IIiJl Yac TMOTOYHOTO
KOHTPOJIIO JICKIIMHUX 1 MPAKTUYHHUX 3aHSATh B SKOCTI KPUTEPIS BUKOPUCTOBYETHCS
KOE(IIIEHT 3aCBOECHHS, [0 aBTOMATUYHO aJaNTy€ MOKAa3HUK OILIHKHU 10 PEUTUHTOBOI
KM

O; = 100 a/m,

€ @ — 4YUCIO TMpaBWJIBLHUX BIAMNOBIAEH a00 BUKOHAHMX CYTTEBUX OIEpalin
BIIMIOBIJTHO /IO €TaJIOHY PIIIEHHS; M — 3arajbHa KUIbKICTh 3allUTaHb a00 CyTTEBUX
ornepariii eTaJoHy.

3MICT KpUTEPIiB CIIUPAETHCA HA KOMIIETEHTHICTHI XapaKTEPUCTUKH, BU3HAUCHI
HPK nna GakanaBpchKoro piBHS BULIOI OCBITH (ITOAAHO HUXKYE).

3acanvHi Kpumepii 00CACHEHHA pe3yibmamie HAGUAHHA
Jlna 6-20 keanighixkauiiinozo piens 3a HPK

Bumoru 10 3HaHb, yMiHb/HABH40K, KOMYHIKaLil, IToka3HHK
BignmoBigajanpHOCTI i aBTOHOMIT OLIIHKH
3nannsn
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Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHIiKaIlil, IMoxa3zuuk
BiagnmoBiZaJbHOCTI i aBTOHOMII OI[IHKH
— creniajaizoBaHi BiamoBiap BigMiHHA — IpaBHIIbHA, OOTPYHTOBAHA, 95-100
KOHIIETITyaJIbHi OCMHUCJICHA.
3HaHHS, 110 XapakTepu3ye HassBHICTb:
BKJIIOYAIOTh Cy4YacHi — CrHerniajizoBaHMX KOHIENTYyaJbHUX 3HAHb HA PiBHI
HayKOBI 37I00yTKH y HOBITHIX JOCSTHEHb;
cdepi npodeciiinoi — KpUTHYHE OCMHCJICHHS po0JeM y HaBYaHHI Ta/abo
nisutbHOCTI a00 npodeciiiHil TisITLHOCTI Ta HA MEXI1 MPEAMETHUX
rajysi 3HaHb 1 € rajysei
OCHOBOIO JUIA BiamoBiab MiCTUTB HE TPyOi MOMUIKHA a00 ONHUCKH 90-94
OpHUTIHAIEHOTO Binmosins npaBuiibHa, ajue Mae IEBHI HETOYHOCTI 85-89
MHCJICHHS Ta BinmoBine mpaBuibHA, ajge Mae IE€BHI HETOYHOCTI # 80-84
IIPOBEJICHHSA HEJOCTaTHHO OOTPYHTOBAHA
JOCIIII)KEHB, BinmoBine mpaBwiibHA, aje Ma€ IEeBHI  HETOYHOCTI, 74-79
KPUTUIHE HEJIOCTAaTHHO OOTPYHTOBAHA Ta OCMUCIICHA
OCMUCJICHHA . Binnosine ¢pparmentapHa 70-73
HP06HGM yraiysiTa | BingmoBigb JEMOHCTPYE HEYITKI YSBICHHS CTyIEHTa IPO 65-69
Ha MEKI rayseii 00’ €KT BUBUYCHHS
3HaHb PiBeHb 3HaHBb MIHIMAIBHO 33/10BLILHUN 60-64
PiBeHb 3HAHB HE3aIOBITHHUI <60
Yminnsalnasuuxu
— coeriaiai3oBasi BinnoBigps xapakTepusye yMiHHS: 95-100
YMiHHS/HABUYKU —  BUSBJISTH NPOOJIEMH;
PO3B’sSI3aHHS — (dopmymroBaTH rinoTe3u;
npobaeM, HeoOXiIHi — PO3B’s3yBaTH MPOOIIEMH;
JUTSL TIPOBEICHHS — OHOBJIFOBATH 3HAHHS;
JOCITIIKeHb Ta/a00 — IHTerpyBaTH 3HAHHS;
MIPOBAKCHHS — MPOBAJAUTHU IHHOBAIIIHY AiSUIbHICTB;
1HHOBAIIHOL — TPOBAJUTH HAYKOBY HISUTBHICTh
JIA7ABHOCTI 3 METOIO | BiAmoBinp XapakTepusye yMiHHS/HABUYKH 3aCTOCOBYBATH 90-94
PO3BUTKY HOBUX 3HAHHS B IPAKTUYHIN JTISTILHOCTI 3 HE TPYOMMH OMIJIKAMHU
3HaHb Ta NPOLENYP; | BiamoBigp XapakTepusye yMiHHS/HAaBHYKHA 3aCTOCOBYBATH 85-89
— 3JaTHICTb 3HaHHS B TPaKTUYHIA [JiSUIBHOCTI, aie Mae TMeBHi
IHTETPYBATH 3HaHHS | HETOYHOCTI MPH peasizallii OJHiel BUMOIH
Ta pO3B’sA3yBaTH BinnoBige xapakTepusye yMIHHS/HABUYKH 3aCTOCOBYBATH 80-84
CKJIAJIHI 3371241 y 3HaHHA B NPAKTHYHIA JiUIBHOCTI, ajge Mae€ IIeBHi
HINPOKUX a00 HETOYHOCTI MIPH peatizallii 1BOX BUMOT
MYJIBTHAMCUMIUIIHA | BigmoBigk XapaKTephsye YMiHHA/HABHUKH 3aCTOCOBYBATH 74-79
PHHUX KOHTCKCTaX; 3HaHHS B TPaKTUYHIA [JiSUIBHOCTI, ajie Mae TMeBHi
— 3JIaTHICT HETOYHOCTI IIPH pealtizallii TpbOX BUMOT
pO3B’sA3yBaTH BinnoBige xapakTepusye yMIHHS/HABUYKH 3aCTOCOBYBATH 70-73
NpOOIeMH Yy HOBUX | 3gapHs B NPAKTHYHIM  JiSMBHOCTI, ame Mae  IeBHi
abo HesHaioMUX HETOYHOCTI IPU peaizaiii YOTUPbOX BUMOT
CCpe/loBHIIIax 3a BinnoBige xapakTepu3ye yMiHHS/HAaBUYKH 33aCTOCOBYBATH 65-69
HasBHOCTI HETIOBHOI | 3yayns B MPaKTUYHIA JiSTTBHOCTI IPU BUKOHAHHI 3aB/IaHb
abo oOMexeHol 32 3pasKoM
iH(popMmarii 3 BinnoBine Xapakrepusye yMiHHS/HaBUYKH 3aCTOCOBYBATH 60-64
ypaxyBaHH;IM _ | 3HAHHA TIpM BMKOHAHHI 3aBJaHb 3a 3paskoMm, aje 3
aCIEeKTiB COIANBHOI | perouHOCTIME
Ta €THYHOI PiBeHb yMiHB/HABUYOK HE3I0BLILHHUI <60
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Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHIiKaIlil,
BiagnmoBiZaJbHOCTI i aBTOHOMII

IToxa3znuk
OLIIHKH

BIJIITOBIJAJIBHOCTI

Komynikauisn

— 3po3yMiJie i
HEJBO3HAYHE
JIOHECCHHSI BIIACHUX
3HaHb, BACHOBKIB Ta
aprymeHTarii 1o
(baxiBIiB i
HedaxiBIliB,
30KpeMa JI0 0ci0, siKi
HABYAIOTHCS

3pOo3yMITICTh BiAMOBIAL (OMOBII).
Moesa:
— TIpaBUJIbHA;
—  YHCTA;
— sCHa;
—  TOYHA;
— JIOTiYHa;
— BHUpa3HQ,
— JIaKOHIYHA.
Komynikayivuna cmpamezis:
— TIOCJIIJIOBHUM 1 HECYNIEPEUIUBHUIA PO3BUTOK TYMKH;
— HAasIBHICTbH JIOTIYHUX BIACHUX CY/KCHbD;,
— JIOpeyHa apryMeHTarlii Ta ii BiioBIAHICTb
B1JICTOIOBAaHUM I10JI0KEHHSIM;
— TMpaBUJIbHA CTPYKTYpa BIAMOBII (IOMOB1I1);
— TNPaBUIBHICTH BIAMOBIJCH HA 3aIIUTAHHS;
— J0peYHa TeXHiKa BiJIMOBIJeH Ha 3alIMTaHHS;
— 3JaTHICTh POOUTH BHCHOBKH Ta (hOPMYITIOBATH
MIPOTIO3HILIT;
— BHUKOPHCTaHHS IHO3€MHHX MOB Yy podeciiHiit
ISIBHOCTI

95-100

JlocTaTtHs 3pOo3yMiJiCTh BIAMOBIAl (JOMOBii) Ta JOpevHa
KOMYHIKaIliiiHa cTpaTeris 3 He3HAYHUMH XUOaMu

90-94

JloOpa 3po3yMiNicCTh BIAMOBIAI (AOMOBIAI) Ta JOpedYHa
KOMYHIKaI[iliHa cTpaTeris (CymMapHO HE peaii3oBaHO TPHU
BHMOTH)

85-89

Jlobpa 3po3ymimicTe BiINOBiAI (AOMOBiJI) Ta JOpedHa
KOMYHIKaI[liiHa cTparerii (CyMapHO HE peajli30BaHO
YOTUPHU BUMOT'H)

80-84

JloGpa 3po3yMiNmicTh BIAMOBIAI (AOMOBiAI) Ta JOpedyHa
KOMYHIKaI[iiiHa cTpareris (CyMapHO HE peajli30BaHO I’ SITh
BHMOT)

74-79

3a10BUIbHA 3PO3YMUIICTh BIAMOBIAL (JIOMOB1/II) Ta TOpedHa
KOMYHIKaIliliHa cTparterisi (CymMapHO HE peai30BaHO CiM
BHMOT)

70-73

3amoBiIbHA ~ 3pO3YMINICTh  BIAMOBIAI  (IOMOBiAI) Ta
KOMYyHIKaIliiiHa cTpareris 3 xubamu (CymapHo He
peasti3oBaHo JIeB’ATh BUMOT)

65-69

3a/oBUIbHA  3pO3YMUTICTh  BIAMOBiAI  (JOMOBiMI) Ta
KOMYyHiKaliiiHa crparerii 3 xubamu (CymMapHO He
peasizoBaHo 10 Bumor)

60-64

PiBenn komyHiKallii He3aJOBUIHHUIA

<60

Bionoegioanvnicme i aemonomin

— yMpaBIiHHS
pobounmu abo
HaBYAIbHIMU
rpoLecamu, siKi €
CKJIaTHUMH,

BigMiHHE BOJOAIHHSA KOMIIETEHIISIMU:
— BHUKOPHUCTaHHS MPUHIUIIB Ta METO/1B OpraHizamii
IISIIBHOCTI KOMAaHIH;
— e(eKTUBHUHN PO3MO0/1J1 HOBHOBAXEHb B CTPYKTYP1
KOMaH/I|;

95-100
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Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHIiKaIlil, IMoxa3zuuk
BiagnmoBiZaJbHOCTI i aBTOHOMII OI[IHKH
HerepeadadyyBaHUM — TIATPUMKA BPIBHOBOKEHHUX CTOCYHKIB 3 YJ€HAMU
1 Ta MOTPEOYyIOTh KOMaH¥ (BiJMOBIAABHICTH 32 B3a€EMOBITHOCUHH);
HOBHUX CTPATErYHUX —  CTPECOBHTPHUBAIICTB;
MiAXOIB; —  CcaMOperyJIsllis;
BIJIIIOBIAAJIBHICTE 3a — TpPYJOBa aKTUBHICTh B €KCTPEMAJIbHUX CUTYaIlisIX;
BHECOK /10 — BHCOKHI1 piBeHb OCOOMCTOT0 CTaBJIEHHS JI0 CIIPABH;
npodeciiHuX 3HaHb — BOJOJIHHSA BCIMa BHAAMU HAaBYAJILHOI MISIIBHOCTI;
1 MpaKTHKH Ta/abo — HaJIeXHHHA piBeHb (yHJAMEHTAIbHUX 3HAHb;
OI[IHIOBAHHS — HaJCKHHH piBeHb CHOPMOBAHOCTI
pe3yNbTaTiB 3araJlbHOHABYAILHUX YMiHb 1 HABUYOK
TISILHOCTI KOMaH | YIIEBHEHE BOJOJIHHS KOMIIETEHI[IIMU BiANOBIAAIBHOCTI i 90-94
Ta KOJEKTHUBIB; aBTOHOMII 3 HE3HAYHUMH XHOaMHU
3aTHICTh Jobpe BOJIOAIHHSA KOMIETEHIIIMH BiJIIOBIIATBLHOCTI 1 85-89
IIPOJIOBKYBAaTH aBTOHOMIi (He peasi3oBaHoO JIBi BUMOTH)
HaBYaHH 3 Jlobpe BOJIOAIHHSA KOMIETEHIIIIMH BiJIIOBIIAJIBLHOCTI 1 80-84
BHCOKHMM CTYIICHEM | aBTOHOMIi (HE peai30BaHO TPH BUMOTH)
aBTOHOMIT Jlobpe BOJIOMIHHS KOMIETCHIISIMA BIIMOBIIAIBHOCTI 1 74-79
aBTOHOMII (HE peayi30BaHO YOTHPH BUMOTH)
3a0BlILHE BOJIOMIHHS KOMIIETEHIISIMU BIAMOBIAAIbLHOCTI 1 70-73
aBTOHOMIi (HE peasi30BaHo 11’ Th BUMOT)
3a/10BUILHE BOJIOMIHHSA KOMIIETEHIISIMU BIIIOBINAIBHOCTI 1 65-69
aBTOHOMIi (HE peasTi30BaHo MIICTh BUMOT)
3a/10BUILHE BOJIOMIHHSA KOMIIETEHIISIMU BIIIOBINAIBHOCTI 1 60-64
aBTOHOMIi (piBeHb (hparMeHTapHUIN)
PiBeHb BiANMOBIAAILHOCTI 1 aBTOHOMIT HE3aJ0BIILHHI <60

8 IHCTPYMEHTU, OBJIAJHAHHSA TA ITIPOT'PAMHE 3ABE3INEYEHHSA
Cucrema nucranmiiinoro Hapdanas HTY JII1
Marematuunuii maker Mathcad 14.0 (a6o mi3Hirna Bepcis)
[Taker Multisim 11.0 (abo mi3Hirra Bepcis)
Microsoft Excel
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