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PoGouya mporpama HaBuyanbHOI AUCHMIUIIHU «Teopis eIeKTpUYHUX KU Ta
CUTHaJIB» JJis OakanaBpiB criemianbHOCTI 172 «TenekoMmyHikallii Ta pagioTexHikay /
Ham. texH. yH-T. «/[HinpoBchka nomitexHikay, kad. BIT. — I1.: HTY «I1», 2022.

Po3po6uuk — noreHt ['opes B.M.

Po6oua nporpama periiameHTye:

—METY JUCLMILTIHY;

—pOorpaMHi pe3yJbTaTH HABYAHHS;

—IUCHMIUTIHAPHI PE3yJIbTaTH HAaBYAHHS;

—0a30B1 JUCLHILTIHU,

—00csr 1 po3nmoait 3a (opmMaMu oprasizailii OCBITHROTO MPOIECY Ta BUIAMU
HABUYAJIbHUX 3aHSATH;

—Tporpamy JUCHHUTLIIIHY (TEMaTHYHHAN IJ1aH 32 BUIAMHA HABYAJILHUX 3aHATH);

—aJITOPUTM OI[IHIOBAaHHS PIBHS JOCATHEHHS AUCUUIUTIHAPHUX PEe3ybTaTiB
HaBYaHHA (IIIKaJHU, 3aCO0H, IPOIIEAYPH Ta KPUTEPIi OLIIHIOBAHHS);

—IHCTPYMEHTH, 00JIaJJHaHHSI Ta MporpamMHe 3a0e3MeUeHHS;

—pEKOMEHIOBaHY JITepaTypy.

PoGoua mporpama mpusHaveHa s peaizaiii KOMIETEHTHICHOTO MiAXOMy i
Yyac IUJIaHyBaHHS OCBITHBOTO TIPOLIECY, BHKJIAJAHHA JUCHUIUIIHH, ITiITOTOBKH
CTYICHTIB 0 KOHTPOJIbHUX 3aXO0/11B, KOHTPOJIIO MIPOBAKEHHS OCBITHBOI AISITBHOCTI,
BHYTPIIIHBOTO Ta 30BHIIIHBOTO KOHTPOJIO 3a0e3MeueHHs] SKOCTI BHUIIOI OCBITH,
aKpenuTallli OCBITHIX IPOrpaM y Mexax CIeiaTbHOCTI.

[Toromxeno pILIEHHSIM METOIUYHOT KoMmicii CIeaJIbHOCT1 172
Tenexomynikarii Ta pajgiorextika (mpotokoi Ne4 Bin 20.05.2022).



3MICT

1 META HABUYAJIBHOI JIALUTITITHU ......cooovvivieieieeeeeeeeeeeeeeeeeeeeeeee e 4
2 TTIPOI'PAMHI PE3VJIBTATU HABUAHHS ..., 4
3 AUCHUTUUITHAPHI PE3VJIbTATU HABUAHHSA ..., 4
4 BA3OBI IUCTIHATIIITHI ..ottt 5
4 OBCAT I PO3IIOALI 3A ®OPMAMU OPT'AHIZALIIl OCBITHEOI'O

IMPOLECY TA BUOJAMU HABUAJIBHUX BAHATD ....coooiiiiiiie e 6
5 ITPOI'PAMA JIUCHUTUIIHU 3A BUJAMU HABYAJIbBHUX 3AHATE............. 6
6 BABJJAHHS JJI1 CAMOCTIMHOI POBOTU 3JJOBYBAUYA .......coooeeveveeeenns 9
7 OLIIHFOBAHHSA PE3VYJIBTATIB HABUAHHS ..o 11
8 B 01 <: ) PO PSPPSR T P PRROPRRPO 11
7.2 3aCO0M T TIPOLICITYPH. ...eeeeuerreeeereeansereeesssresesssseeesseeessssssessssesesssssesssssesssssssessssesans 12
R N o) % X< o § SO USSR 13
8 IHCTPYMEHTU, OBJIAIIHAHHA TA ITPOI'PAMHE 3ABE3IIEYEHHA ........ 16
9 PEKOMEHZIOBAHA JIITEPATYPA ..o 16



1 META HABYAJILHOI JUIIATIJITHA

Meta HaByanbHO! AUCHUIUTIHA «Teopis €NeKTPUYHUX KT Ta CUTHATIB» —
dbopMyBaHHS pPE3yNbTATIB HAaBYAHHS IOJ0 BMIHHS TEOPETUYHO OIKCYBAaTH Ta
€KCIIEPUMEHTAJIbHO JOCIHIPKYBAaTH TPOLECH Yy PE3UCTUBHUX KOJAX MOCTIIHOTO
ctpyMmy Ta RLC—Kkonax 3MIHHOTO CHHYCOiIaJTbHOTO CTPYyMY.

2 ITIPOI'PAMHI PE3YJIbTATHU HABYAHHS

[IporpamnHi  pe3yiabTaTH  HaBYaHHS  OCBITHBO-NIPOQECIHHOI  Mporpamu
kBamiikamiiHoro piBHA OakamaBpa «TemekomyHIKamii Ta  paalOTEXHIKa»
cremianbHocTi 172  TenexkomyHikaili Ta paaloTeXHIKa, $KI pPerjJaMeHTOBaHO
BUKJIaJaTH Ta OMAHOBYBAaTH B HaBUaJIbHI JUCHUILTIHI «Teopis eIeKTpUYHHUX KT Ta
CUTHAJTIBY:

HIndpp 3MicT mporpaMHmXx pe3yJbTaTiB HABYAHHSA

[IPHS | YMmiT po3paxoByBaTH €JIEMEHTH TEIEKOMYHIKAI[IHHUX CUCTEM, 1HPOKOMYHIKAIIITHIX
Ta TEJICKOMYHIKAIIITHUX MEPEXk, PaliOTEXHIYHIUX CUCTEM Ta CUCTEM TEJIEBI3IHHOTO 1
PaiOMOBIICHHS, 3T1JHO TEXHIYHOTO 3aBAAaHHS Y BIAMOBITHOCTI O MIXKHAPOIHUX
CTaHJApTIB, 3 BUKOPHUCTAHHAM 3aC001B aBTOMATH3allii MPOEKTYBaHHS, B T.4. CTBOPEHHUX
CaMOCTIHHO

[IPH6 | YMiTH NpOEKTYBaTH, B T.4. CXeMOTEXHIYHO HOBI (MOJIEpHI3YBaTH iCHYIOU1) €IEMEHTH
(Momyi, GJI0KH, By3/IM) TEJIEKOMYHIKAIIHHUX Ta PaIiOTEXHIYHUX CUCTEM, CHCTEM
TEJNEBI31HHOTO 1 PaliOMOBIIEHHS TOIIIO

3 IMCIUIIVIIHAPHI PE3YJIbTATU HABYAHHA

3a HarmioHanbHOI paMKoOK  KBalmiikamiidi KIOYOBUMU XapaKTEPHUMHU
pe3ylbTaTaMi HaBYaHHA I KBami(ikaifHOro piBHA OakaiaBpa €:

-3HaHHS — KOHIENTyaJlbHI HAayKOBI Ta NPAaKTHUYHI 3HAHHSA, KPUTHYHE
OCMUCJICHHS T€Opid, MPUHIUIIB, METO/IB 1 OHATH y cdepi mpodeciiHol MiATbHOCTI
Ta/ab0 HaBYAHHS;

- YMIHHSI/HaBUYKUA — TOTJIMOJIEH] KOTHITUBHI Ta MPAaKTUYHI YMIHHS/HaBUUKH,
MaNCTEpHICTh Ta 1HHOBAIIMHICTh Ha PiBHI, HEOOX1THOMY ISl PO3B’SI3aHHS CKJIATHUX
CHeIiali30BaHUX 3a]a4 1 IPaKTUYHUX MpodeM y cdepi nmpodeciitHoi AisabHOCTI a00
HaBYaHHS.

JucuurmiiHapHi pe3yabTaTH HaBYaHHS, CHOPMYJIHLOBAHI MIJISTXOM JIEKOMITO3HIT
POTpaMHUX:

HIndp 3MicT AMCHMNTIHAPHUX pe3yJbTATIB HABYAHHA (3HAHHS, YMIHHS/HAaBUYKH)
JIPHS.1 3HaTH BU3HAYEHHS MOHATH OCHOBHUX MapaMeTPiB eNEKTPUUHUX K1

JPHS.2 YMiTu popMyIOBaTU Ta BUBOJAUTH OCHOBHI 3aKOHU €IEKTPUYHHUX KiJT
JAPHS.3 3HaTH cxemu 3aMilieHHs peanbHuX Kepen EPC ta Hanpyru

JIPHS5 .4 3HATH OCHOBHI METOJIM OMHCY KUJI MOCTIHHOTO 1 3MIHHOTO CTPyMY

JIPHS.5 YMiTH OnHCyBaTH PE3UCTUBHI KOJIa MOCTIHHOTO CTPYMY Ha OCHOBI 3aKOHIB




Hndp 3MicT IMcHMNUIIHAPHUX Pe3y/abTAaTiB HABYAHHSA (3HAHHS, YMIHHS/HABUYKH )
Kipxroda Ta moreHmiaabHOi giarpaMu
JIPHS.6 VYMiTH onMCyBaTH MOBEAIHKY KOHJIEHCATOPA Ta KOTYIIKH B KOJAX 3 MOCTIMHUMU
EPC na ocHOBI nmudepeHiiHiuX piBHIHBb
JAPHS.7 VYMITH BUBOJIUTH B3a€EMO3B’SI3KM MIXK HAIIPyror0 Ta CTPYMOM Ha Pe3UCTopi,
KOTYIILI Ta KOHACHCATOP1 Y KOJaxX 3MiHHOTO CTPyMy
JIPHS5.8 Ywuitu onucyBati RLC—koma 3MiHHOTO CTpyMY, 30KpeMa, TTOCITiIOBHUMA Ta
napanenbHrii RLC—KOHTYpH Ha OCHOBI BEKTOPHOT Jiarpamu, AudepeHiinux
PIBHSIHB Ta CAUMBOJIIYHOTO METOTY
JPHS5.9 3HaTH BU3HAYCHHS aKTUBHOI, PEAKTUBHOI Ta IMMOBHOI MOTYXHOCT1 3MIHHOTO
CTpYMY, a TaKOX ixXHiil Qi3uuHuUii 3micT
JIPHS5.10 YMiTH B yCTalI€HOMY PEXHMI KJI 3SMIHHOTO CTPYMY BU3HAYaTH SBHY
3aJIeKHICTh (PI3MUHOT BEJIMYMHHM BiJl 4acy 3a 11 KOMIIJIEKCHOIO aMILTITYAOI0 Ta
HaBIaKH.
JIPHS.11 YMiTH BUBOAWTH TOYHI Ta ACHMITOTHYHI YaCOBI 3aJIEKHOCTI HAIIPYT HA
enemeHTax RC—aHIi0KKa Ipy MiAKIIIOYEHH] 0 HbOTO 33/1aHO01 30BHIIIHBOT
Hanpyry.
JPH6.1 3HaTH TPWIAIU, SKUMH BUMIPIOIOTHCS TTapaMEeTPH €IIEKTPUYHUX KiJI, Ta 1X
XapaKTePUCTHKH.
JIPH6.2 3HaTH BU3HAYCHHS 9YaCTOTHOTO (IIBTPY Ta OCHOBHI TUITM YaCTOTHUX (IIBTPIB.
3HaTH BU3HAYEHHS OCHOBHUX MapaMeTpiB Ta XapaKTEPUCTHUK YACTOTHUX
GbiIbTpiB
JIPH6.3 3HaATH CXeMH peajizalii HampOoCTIMUX YaCTOTHUX (PUIBTPIB Pi3HUX THITIB
JIPH6.4 YMITH 32 33JJaHOI0 CXEMOIO peaizallii 4aCTOTHOTO (iUIbTPY BUBOJUTH HOTO
OCHOBHI MTapaMETPH Ta XaPaKTCPUCTUKH.
JAPH6.5 3HaTH cXeMy peai3allii mepeTBOPEHHS CHHYCOiIaJbHOTO CUTHATY Ha
IMITYJIbCHY MTOCITiTOBHICTb
JIPH6.6 YMiTi BUBOAWTH OCHOBHI IMapaMeTPH IMITYJIbCHUX MOCITIIOBHOCTEH Ha BUXO/II
MAacUBHUX (POPMYBAILHUX CXEM
JIPH6.7 VYMiTH onucyBaTH NPOXOKEHHS MIPSIMOKYTHO MTOCIITIOBHOCTI IMITYJIBCIB Uepe3
RC—naniroxox B pi3HHX BHITaJAKaX
JIPH6.8 3HaTH NPUHIIKI IEPETBOPESHHS NEPIOIMYHUX CUTHAJIIB Ha CHHYCOITy 32
JOTIOMOT 00 (PUIBTPY HUKHIX YAaCTOT
JIPH6.9 YMiT po3BHBATH NEPIOIMYHI CUTHAIM B TPUTOHOMETpUYHHH psix Dyp'e Ta
00YHCITIOBATH TOTYXKHOCTI, 1110 BUAUISAIOTHCS HAa KOJKHIM TapMOHILll CUTHATY
4 BA3OBI JUCHUMIIJITHU
Ha3zBa qucuuniinm 3100yTi pe3yJIbTaTH HABYAHHA
@1 Bumia marematuka 3natu Teopii Ta Meroau (YHIAMEHTAIBHHX Ta 3arajlbHO
IH)KEHEePHUX HAayK B 00’€Ml HEOOXITHOMY ISl PO3B’SI3aHHS
CHeliaTi30BaHMX 337ay Ta NPAKTUYHUX MpoOIeM y ramysi
npodeciitHol AISUThHOCTI.
@2 dizuka 3Hatu Teopii Ta MeToAM (QyHAAMEHTAJbHHX Ta 3arajlbHO
IH)KEHEepHUX HAayK B 00’€Ml HEOOXITHOMY ISl PO3B’SI3aHHS
CHeliaTi30BaHMX 337ay Ta NPAKTUUYHUX MpoOIeM y ramysi
npodeciitHol AISUThHOCTI.




4 OBCAT 1 PO3IOJALT 3A ®OPMAMMU OPT'AHI3ALIl OCBITHBOI'O

INPOLECY TA BUIAMHU HABYAJIbHUX 3AHATD

B S Po3noxis 3a popmamu HABYAHHSI, 200UHU
" 5 3 JA€HHA J€HHA CKOPOYeHAa 32049HA
HABYAIBHUX & = — =
® S| aymur. | caMmocTiiiHa | ayAMT. | caMOCTifiHa | ayauT. camocTiiiHa
3aHATH
3aHATTS pobora 3aHATTS poboTta 3aHATTS poboTta

JIEKI1HHI 52 95 30 17 6 70
J1ab0paTopHi 26 20 15 10 4 25
NPaKTUYHI 26 20 15 10
KonTposbhi 16 3
3ax0/1

PA30OM 120 135 68 37 10 95

S IPOI'PAMA JUCIUIIJIIHU 3A BUJAMU HABYAJIBHUX 3AHATDH
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Buau Ta TeMaTHKA HABYAJIBLHUX 3aHATH
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200UHU

JIEKIII
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1. Pe3ucTHBHI K0J1a NOCTIHHOTO CTPYMY

[TOHSTTS €NEKTPUYHOTO CTPYMY, MOTEHITIATY, HAIIPYTH Ta OTIOPY

3axon OMa ISt TIISTHKHY KoJ1a 0e3 JKepe

ITocnioBHE Ta mapaenbHe 3’ €THaHHS PE3UCTOPIB

AMIIEpMETp Ta BOJIBTMETP

Jlxxepena EPC ta enektpuyHoro cTpymy. [neanpHi Ta peanbHi
mkepena. Cxemu ix 3aminieHHs. 3akoH Oma J1si TOBHOTO KOJIa.

3axon OMa Ij1g DUISTHKY Kouia, 1o MicTuTh EPC.

YMoBa nepeiadi MaKCHMaJIbHOT MOTY>KHOCTI BiJ] JUKepelia 10 Koja

4

2. 3akonm Kipxroga ta norenuiajpHa aiarpama

3axonu Kipxroda, ix pisuunuii ceHc Ta NpuKIIag BUKOPUCTAHHS

[TorenmianpHa niarpama ta Gpi3su4HU cCeHC 11 TUISTHOK

3. Kongencarop Ta KoTymka B KoJi 3 nocriiuumu EPC.
Ilepexiani npouecu

3agaya po3pspKeHH KoHAeHcaTopa y RC—IaHIioxKy

3anaya 3apsKeHHs KoHeHcaTopa Y RC—aHItoKKy

[Tepexinni nporecu y RL—naHiroxky

3aKoHM KOMYyTaIlii

4. 3MiHHHMI CHHYCOIIAJILHUIH CTPYM

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

[ToBeninka pe3ucTopa y KoJiax 3MiHHOTO CTPYMY: 3B’ S30K MIXK
aMIUTITYZJaM{ HAalpyTH Ta CTPYMY 1 3CyB (a3 MiXK Hampyroro Ta

CTPYMOM

[ToBeninka KOHAEHCATOpA Y KOJaX 3MIHHOTO CTPYMY: 3B’SI30K MIX
aMIUTITyIaMHA HAalPYTH Ta CTPYMY 1 3CyB (pa3 MiXK HaNpyror Ta
cTpyMoM. PeakTHBHMIA omip KOHJEHCATOpA.

[ToBenminka KOTYIIKH 1HAYKTHBHOCTI Y KOJIaX 3MIHHOTO CTPYMY:
3B 30K MIXK aMIUTITyIJaMH HallpyTu Ta CTpyMy 1 3CyB (a3 Mix
HaIpyroio Ta CTPYMOM. PeakTHBHMIA OTTip KOTYIIKH.

6
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5. HocainoBauii RLC—koHTYp

[Tinxin gepes nudepeHiiaabae piBHSIHHS: 3ayBayKCHHSI TIPO
ICHYBaHHSI IEPEXiAHOTO MPOLECY Ta OIUC YCTAIIEHOTO PEKUMY.
Busenenns dopmyn ais 3cyBy (a3 Mik Hapyror Ta CTpPyMOM Ta
IS OTIOPY KOHTYDA.

Pe3onanc nanpyr

4

6. IToTy’KHiCTh 3MiHHOI'O CTPYMY

3aJIe)KHICTh MOTY)KHOCTI BT 4acy

AKTHBHA TTOTYXKHICTb Ta ii Pi3MIHUN CEHC

PeakTuBHa MOTYXHICTh Ta IEMOHCTpALis 11 (PI3UIHOTO CEHCY Ha
npukiiazi nociinoBHoro RLC—konTypa

7. MeToa KOMILJIEKCHUX aMILIITY/J Ta BEeKTOPHa Jiarpama
nocainoBHoro RLC—konrypa

[TOHSTTS] KOMITIEKCHOT aMILTITY TN

JlonaBaHHST KOMITJIEKCHUX aMIUTITY/I SIK BEKTOPIB HA KOMIUICKCHIN
IUTOIIMHI

Bekropna niarpama nmociimoBHoro RLC—koHTYypa Ta BUBEIEHHS
bopmyin i 3cyBy (a3 MiXK HaIIPyroro Ta CTPYMOM Ta JIJIsl ONOPY
KOHTYpa Ha ii ocHOBI. Onrc pe30HaHCy HApYT B TEpMiHAX BEKTOPHOI
Jiarpamu.

8. Ilapanenbuniit RLC—KoHTYp

[Tinxin gepes nudepeHmiaabHe piBHSIHHS: POJIb AKTUBHOTO OMOPY
KOTYIIKH Y MEPEX1THOMY HPOIIECI Ta OMHUC YCTAIIEHOTO PEKUMY.
Busenenns dopmyn ais 3cyBy (a3 MiK HaIpyror Ta CTpPyMOM Ta
JUISL IPOBITHOCTI KOHTYpA.

Bexropna nmiarpama mapanensnoro RLC—koHTypa Ta BUBEIEHHS
bopmyn Ui 3cyBYy (a3 MK HAIPyroro Ta CTPYMOM Ta JUIs
MIPOBITHOCTI KOHTYpa Ha 1i OCHOBI

Pe3onanc ctpymiB

9. CuMBoOJIYHMIT MeTO]

3axonu Kiprxoda mis kommiekcHux amruniTya. [losicHenHs Ha
MIPUKJIAJl, YOMY IIi 3aKOHH OTNUCYIOTh 3MIHY Y Yaci pealbHUX
(b13MYHUX BETUYHH.

[Tpukan po3paxyHKy Kojia HA OCHOBI CHMBOJIIYHOTO METOTY

10. InTerpyrounii Ta gudepenuirorounii RC—aHIoKKN

RC—naH110%0K 3 BX1JJHOIO HalIPYTrol0 Ha BCbOMY JIAHITIOKKY Ta
BHXIJTHOIO Ha KOHJIeHCaTOpi. TOYHI aHAIITUYHI BUPA3H IJIs1 BUX1THOT
HAMPYTH, Ta ACUMIITOTUKY IIUX BUPa3iB Ta BEIMKUX Ta MAJIUX yacax.
[TosicHeHHSI, YOMY TaKHil JIAHITIO)KOK HA3UBAIOTh IHTETPYOUHM.

RC—naH110%0K 3 BX1JJHOIO HAIIPYTrOl0 Ha BCbOMY JIAHITIOKKY Ta
BHXIJTHOIO Ha pe3nucTopi. TOUHI aHAMITHYHI BUPA3H I BUX1THO1
HAMPYTH, Ta ACUMIITOTUKY IIUX BUPa3iB Ta BEIMKUX Ta MAJIUX yacax.
ITosicHeHHSI, YOMY TaKHil JIAHITIO)KOK HA3UBAIOTh JU(EPEHITIFOFOYHM.

11. EnexkTpuuHi ¢pinbTpu

[TonsaTTs PLIBTPY HIKHIX YACTOT, BEPXHIX YaCTOT, CMyTrOBOTO Ta
PEXKEKTOPHOTO

IaTerpytounii RC—maHIioxKoK K HAUIPOCTIHNI (IIBTP HIKHIX
9acToOT




Hugp

Buau Ta TeMaTHKA HABYAJIBHUX 3aHATH
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Hudepenuirorounii RC—naHI0x0K K HAUIpoCTimui GpitbTp
BEpPXHIX YaCTOT

[TocninoBuuit RLC—KOHTYp SIK HAUMPOCTIMNI cCMyroBU (QiIbTP

Mict Bina sik cMmyroBuit GiasTp

@inpTpu batepBopra, Yebuiena nepuoro Ta Apyroro poay Ta
SMNTUYHUN Ha MPUKIIAIl DUIbTpa HUKHIX YaCTOT

Peamnizauis ¢insTpa barepBopTa HIKHIX 4acTOT APYroro NOPSAKY B
€JICKTPOHIIII

4

12. IlacuBHi (hopmMy104i JAHIIOKKH

[TigxnroueHHs cTabiIITPOHA 10 TeHepaTopa CUHYCOiJalIbHOT HAaPyTH
y MOJIe, Jie BOJIbT—aMIIepHa XapaKTepUCTUKA CTaOUTITpOHA
BBKAETHCH 11€anbHO0. Yac iMIynbCy, naysu, GpoHTY Ta 3pi3y.

[TinkmrouerHs RC—naHIrokka napaieabHo A0 CTa0LTTpoHA y
BUIIIEHa3BaHil 3a1adi. JlocikeHHs: poOOTH JTaHIIOKKA Y MOJIEI, e
oOepHeHa Harpyra Ha CTaOUTITPOHI € MPSIMOKYTHUMH IMITYJIbCAMH 3
MaKCHMaJbHUM 3HAYCHHSM, 110 JOPIBHIOE Hampy3i cTabimizamii Ta
MiHIMaJIbHUM 3HAY€HHSM, 10 IOPIBHIOE HYIIO. Bumnaaku, koau
nepioJ] IMIyIbCHOI TOCIITOBHOCTI € Ha0araro OiIpIUM Ta Habarato
MEHIITUM 3a MOCTiHY Yacy RC—maHioxka.

13. Po3BHHEHHS NePioAUYHUX CUTHAJIB y psaau Pyp’e

Psmu @yp’e qna nepioguuanx GyHkIii. Bupasu mis koedimieHTiB
PO3BHUHEHHS

[ToTyXHICTh MEPIOUIHOTO CUTHAITY SIK CyMa MOTYXHOCTEH rapMOHIK

Po3BuHeHHs Meanzapa y psa @yp’e Ta nepeTBOPEHHSI MEaHpa Ha
CHUHYCOIly 3a JOTOMOT00 (hiIbTpa HIXKHIX YaCTOT

Po3BuHEHHS CHMETPUYHOTO MIIKOMOA10HOTO cUTHay y psag Oyp’e
Ta Oro MmepeTBOpEeHHs Ha CHHYCOiy 3a JOIOMOTOI0 (PUIbTpa HIKHIX
4acToT.

JIABOPATOPHI POGOTH

26
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JIa6.1 JlocmimkeHHss HAUTIPOCTIMINX PE3UCTUBHUX KiJ

J1a6.2 IloTennianpHa giarpama Juisi 3aMKHEHOTO KOHTYpa Y
PE3UCTUBHOMY KOJIi TIOCTIHHOTO CTPYMY

— N

Jla6.3 3akonu Kipxroda y pe3ucTUBHUX KOJIaX MOCTIHHOTO CTPyMY

JIa6.4 HeniniiiHi €IEMEHTH y KOJIaX MOCTIHHOTO CTPyMY

JIa6.5 NocnimkenHs nociuinoBHoro RLC—konTtypa. Pesonanc Hanpyr

JIa6.6 Hocnimkenns napanensHoro RLC—konTtypa. Pesonanc
CTPYMIB

NN |—|—

JIa6.7 IMepexinui npouecu y RC— ta RL—nanmoxkax y Konax
MOCTIHHOTO CTPYMY

J1a6.8 CuMBOIIYHUI METO

J1a6.9 RC—nanitoxok sk HanpocTimui GuIbTp BEPXHIX a00
HIDKHIX 9aCTOT

[\

JIa0.10 Mict Bina

[\

JIa6.11 ITacuBHi popMyIOUi JAHIIIOKKA

[\9)

JIa6.12 ®inbpTpu HUXKHIX YACTOT Apyroro nopsaky barepsopra ta
UebwuieBa mepuioro poay

JIa6.13 IlepeTBopeHHs MeaHApa Ta CAUMETPUYHOTO IHJIKOMOIOHOTO
CHTHAJIy Y CHHYCOIly
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200UHU
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4. locmmxkenns nocaigopHoro RLC—konTypa. Pezonanc nanpyr 2
5. Mocnimkenns napanensHoro RLC—koHTypa. Pe3oHanc cTpymiB 2
6. locnimkenus Tpuda3sHuX Kij 3MIHHOTO CTPYMY 2
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MOCTIHHOTO CTPYMY
8. CUMBOJIIYHHI METOT 2
9. RC—nanIoKoK K HaumpocTimui GUIBTP BEPXHIX a00 HIDKHIX 2
4acTOT
10. Mict Bina 2
11. ITacuBHI hopMyrOUi JTAHITIOXKKH 2
12. @inbTpH HUKHIX YACTOT Apyroro nopsaaxky barepsopra ta 2
UebwuieBa mepuioro poay
13. [lepeTBOpeHHs MeaHApa Ta CHMETPUYHOTO MHIIKOTIOAI0HOTO 2
CHATHAJIY Y CHHYCOIly
14. IlpoBeaeHHsA MOAYJIIB TA iCIUTY 16
PA3OM 120

6 SABJAHHS U1 CAMOCTIMHOI POBOTH 3JIOBYBAYA

KypcoBa po6ota Ha 0JIHYy 3 TpbOX TeM Ha BUOIp: «P03paxyHOK KiJI MOCTIMHOTO
Ta 3MIHHOTO CTpyMy», «DinbTpu HUKHIX yacToT batepBopta Ta Uebuiena mnepioro
pony», «IlacuBHi hopMyrOU1 JTAHIIFOKKI.

Mera kypcoBoi poboTn Ha TeMy «Po3paxyHOK KiJl MOCTIHHOTO Ta 3MIHHOTO
CTPyMY»:

1) y3aranpbHeHHsI KOMIETEHTHOCTEHM, HaOyTUX 3a 4Yac HaBUaHHS, IUIIXOM
KOMIUIEKCHOTO BUKOHAHHSI KOHKPETHOTO (DaxOBOTO 3aB/IaHHS.

2) pO3BUTOK 3JaTHOCTI /IO 3aCTOCYBaHHS 3HaHb, 3aCBOEHUX IPH BHUBUYEHHI
auctuiiing - «Teopist eNeKTpUYHMX KT Ta CHUTHAJIB», IS PO3PaXyHKY KUl
MOCTIHHOTO CTPYMY Ta YCTAJIEHOTO PEXUMY KiJl 3MiHHOTO CTPYMY.

VY KypcoBOMY MPOEKTI HAICKUTH 3IMCHUTH TaKi OIreparii:

— 3amnmcaty 3akoHU Kipxroda s kona mocTiitHOTO CTpyMmYy;

— pPO3B’sA3aTH BIANOBIHY CHUCTEMY PIBHSHb Ta 3HAWTH CTPYMHU 4Ye€pe3 eJIEeMEHTU
KOJIa;

— TIepeBipUTH OaJlaHC MTOTYKHOCTEHN KOJIa HA OCHOBI OTPUMAHUX PO3B’SI3KiB;

— moOyayBaTH MOTEHIIANBHY Aiarpamy JJIs OJHOTO 3 3aMKHEHUX KOHTYPIB KOJIa;




— 3amucatd  3akoHUM Kipxrodga s KOMIUIGKCHMX — aMmIUNTyAd Yy KO
CHHYCOiJaJIbHOTO 3MIHHOTO CTPYMY;

— PpO3B’s3aTH BIJINOBIAHI PIBHSIHHS, 3HAWTH KOMIUIEKCHI aMIUIITYAU CTPYMIB
yepes3 eJIeMEeHTH KOJa;

— Ha OCHOBI OTPUMAaHHUX KOMIUIEKCHUX aMIUTITYJl CTPYMIB BHUIIUCATH SIBHI
3aJIe)KHOCTI BiJ] Yyacy Ui CTPYMIB Ta Hampyr Ha eIeMEHTaxX KoJja;

— MEPeBIPUTH OTPUMaHI 3ajexHOCTI y Multisim.

Meta kypcoBoi po6oTu Ha Temy «DuUIbTpH HWXKHIX 4YacToT bartepBopra Ta
YeOu1eBa nepuioro poay»:

1) y3aranpbHeHHsI KOMIETEHTHOCTEHM, HaOyTUX 3a 4Yac HaBUaHHS, IUIIXOM
KOMIUIEKCHOTO BUKOHAHHSI KOHKPETHOTO (DaxOBOTO 3aB/JIaHHS.

2) pO3BUTOK 3JaTHOCTI /10 3aCTOCYBaHHS 3HaHb, 3aCBOEHUX IPH BHUBUYEHHI
muciuIuIiag «Teopis eNeKTpUYHUX KUT Ta CUTHANIIBY, N1 BUBEACHHS aMILTITYIHO—
JaCTOTHUX XapakTepucTuk (AUX) BIAMOBIIHUX CXEM Ta BUBEICHHS 3HAYCHb IS
napaMmeTpiB BIANOBIAHUX (PUIHTPIB

3) HaOyTTsI HABUYOK TEOPETUYHOTO OIMHUCY CXEM 3MIHHOTO CTPyMY Ha OCHOBI
nudepeHIliaIbHUX PIBHSIHb.

Y KypcoBOMY MPOEKTI HAICKUTH 3IMCHUTH TaKi ONeparii:

— CcKJIacTu cucteMmy AudepeHIlialbHUX PIBHSHL Ha 3apsaud KOHAEHCATOpIB Ha
y3arajbHEHI! CXeMi, 3aCTOCOBHIH sk 10 moOyaoBu (inbTpa barrepBopra, Tak 1 ajs
noOynoBu ¢iabTpa Yebuiesa nepuoro poay;

— 3BECTHU BIANOBIIHY CHCTEMY A0 NU(EpEeHIIaIbHOTO PIBHSAHHS Ha 3apsi JUIIE
OJTHOTO 3 KOHJIEHCATOPIB;

— pPO3B’A3aTH JaHE PIBHAHHS B YCTAJIEHOMY PEKUMI POOOTH KOJa;

— Ha OCHOBI OTPUMaHOTO Po3B’s3Ky 3HalTH AUX Kona;

— Ha ocHoBl oTpumanoi AYX oOpatu mnapameTpu Koja Tak, 1100 BOHO
npamoBaio sk GuieTp barrepBopra. BuBectn mapametpu ganoro GiuabTpy;

— TPOAEMOHCTPYBATH MPaBUWIBHICTH Pe3yibTaTiB 3a gonomororo Multisim: AUX
Kojla 3 OOpaHMMHU mapamMeTpaMu, I0OyJI0BaHa 3a jomnoMoror Multisim, wmae
criBnazaTty 3 TeopetnuHoro AUX dinsTpa barrepBopra;

— Ha ocHoBl orpumaHoi AYX o0patu mnapameTpu KoJjia Tak, HI00 BOHO
npamoBaio Sk ¢ureTp YeOumeBa mepmoro poay. BuBectu mapamerpu JaHOTO
biTeTY;

— TPOAEMOHCTPYBATH MPaBUWIBHICTh Pe3yibTaTiB 3a gonomororo Multisim: AUX
Kojla 3 OOpaHMMH TapaMeTpamu, MoOyaoBaHa 3a jgomomororo Multisim, wmae
criBnazaTtu 3 TeopetudHoro AUX dinpTpa Ueburena nepuioro poay.

Merta kypcoBoi pobotu Ha Temy «IlacuBHI popMyrOUi JIAHITIOKKN :

1) y3aranpHeHHsI KOMIIETEHTHOCTEH, HAOyTHX 3a 4Yac HaBUaHHS, IUITXOM
KOMIUIEKCHOT'O BUKOHAHHSI KOHKPETHOTO ()aXOBOTO 3aBJIaHHS.

2) pO3BUTOK 3AaTHOCTI JI0 3aCTOCYBaHHS 3HaHb, 3aCBOEHUX IIPH BHUBYCHHI
auctuIuTiHg «Teopist eNeKTpUYHUX KT Ta CUTHAJIBY», AJs ONUCY (PI3MYHHX MPOILIECIB
y MacUBHUX (POPMYIOUHX JIAHLFOKKAX.
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3) HaOyTTsI HABUYOK YHCEJIBHOTO MOJENIOBaHHS  (DI3UUHUX  MPOLECIB,
TEOpETUYHA MOJEINb SKUX MICUTh PIBHSHHS, AJS SKMX HEMOXJIMBO 3HAWTU TOYHUIM
aHATITHYHUHA PO3B’SA30K.

Y KypcoBOMY MPOEKTI HAIECKUTH 3IMCHUTH TaKi ONeparii:

— JIOCHIAMTH CXeMy, y SKIid 10 JpKepela CHUHYCOiNanbHOI HAmpyru uepes
PE3UCTOP MapaeabHO MiIKII0YeHI cTa0lmiTpoH Ta RC—IaHII0XKOK;

— €IUHUM TPUMIYUICHHSIM € 11€aJbHICTh BOJBT—AMIIEPHOI XapaKTEPUCTUKU
crabumiTpona. Higkux 1HIMIKMX mnpunynieHs (HaOpUKIa[, 0OPO MPSIMOKYTHICTb
IMITyJIBCHOT MOCIIITOBHOCTI Ha CTaOLIITPOH1) HE poOuThes. B Takiit Moaemni piBHAHHSA
Ha YacH 3MiHU PEXHUMIB HE € TOUHO PO3B’A3yBaHUMH aHATITUYHO;

— 32 JIOIOMOT0I0 MaTEMaTUYHOTO MaKeTy MO0yayBaTH rpadiky HaNpyTrH BiJl 4acy
Ha pe3ucTopi Ha KoHAeHcaTopi RC—naHIroxka;

— TEpEeKOHAaTUCh Y TOMY, IO JaHI HAmNpyrd 3 4acOM BHUXOIATh Ha MEPIOAWYHI
YacoBI 3aJI€KHOCTI, MEPIOJ SIKUX CIIBIAJa€ 3 MEPioJOM CHHYCOITATbHUX KOJIMBAHb
reHepaTopa;

—  OIIIHUTH Yac MEePEeXiqHOTO MPOIIECY 0 YCTAJICHOTO PEKUMY pOOOTH KOJIa;

— TMEpPEeKOHAaTUCh Y TOMYy, IO B Takii mojeni cTpyMm yepe3 RC—raHiioxok He
3MIHIOETHCS] MUTTEBO;

— TPOBECTH JOCIIPKEHHS y PI3HUX BUIAAKaX, 30KpeMa y BUMAJKY, KOJIU Mepion
KOJIMBaHb T€HEpaTOpa € 3HAaYHO OUTHIINM Ta 3HAYHO MEHILUM 3a MOoCTiiHy Yacy RC—
JIAHITIOXKKA.

OcHOBHI 3aBAaHHS JJIsl CAMOCTIHHOT pOOOTH:

1) monepenHe ompairroBanHs iHGOpPMAaIIMHOTO 3a0€3MeUeHHIM 33 KOKHUM
MoOAyJieM (TeMOI0);

2) mMAroToBKa JI0 MOTOYHOTO KOHTPOJIIO - PO3B’sI3aHHS 3aBJaHb CAMOKOHTPOJTIO
3a KOYKHOIO TEMOIO;

3) mAroToBKa /0 MiJICYMKOBOT'O KOHTPOJIIO.

7 OHIHIOBAHHSA PE3YJIBTATIB HABYAHHA

Ceprudikariis JOCSITHEHb CTYACHTIB 3IHCHIOETHCS 32 JIOMOMOTOI TPO30PHUX
IpOLEAYp, U0 IPYHTYIOThCSI Ha 00’ €KTUBHUX KPUTEPIsSX BiANOBiAHO 10 [lonoxeHHs
yHiBepcuTeTy «IIpo oriHIOBaHHS pe3yJibTaTiB HaBYaHHS 3700yBayiB BUILIOT OCBITHY.

JlocaTHYTHH ~ piBEHb  KOMIIETEHTHOCTEH  BIIHOCHO  OYIKYBaHHMX, IO
imeHTu(ikoBaHUN T Yac KOHTPOJBHHMX 3aXO/liB, BigoOpakae pealbHUN pe3yibTaT
HaBYAaHHS CTYJICHTA 3a JUCIUILIIHO.

7.1 kanu

OuiHoOBaHHSI HaBYAJIBHUX JOCATHEeHb CcTyneHTiB HTY «JIII» 3aiiicHioeThCS 3a
peiituarosoro (100-0anpHO0) Ta IHCTUTYIIIHOWO mIKanamMu. OctaHHs HeoOXinHa (3a
oiIIHOI BIJCYTHICTIO HAIIOHAJIBHOI IIKalW) JJIi KOHBeprTalii (repeBeaeHH:)
OLIIHOK MOOUJTBHUX CTYJICHTIB.

IHlIxanu ouintoeanna nasuaivHux oocazrnenv cmyoenmie HTY «/I11»
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PeiiTunrosa IncTuryniiHa
90...100 BiaMiHHO / Excellent
74...89 nobpe / Good
60...73 3a710BUIbHO / Satisfactory

0...59 He3anoBuIbHO / Fail

Kpenutn HaB4ambHO! IUCHUIUIIHKA 3apaXxOBYETHCS, SAKIIO CTYACHT OTPHMaB
MiJICYMKOBY OIIIHKY He MeHme 60-tu  ©OamB. Hmkua oOIllHKa BBaKaeTbCs
aKaJeMIYHOIO 3a00ProBaHICTIO, 110 MiJIIrae JIKBiAamii BianoBiaHO a0 IlonoxxeHHs
po opraxizaiiito ocBiTHbOrO npoiecy HTY «JII1».

7.2 3acoOu Ta npouexypu

3MiCT 3ac00iB IarHOCTUKHU CHPSIMOBAHO HA KOHTPOJIb PIBHS CPOPMOBAHOCTI
3HaHb, YMiHb, KOMYHIKaIlii, aBTOHOMHOCTI Ta BIJMNOBIAAJBHOCTI CTyJIEHTa 3a
Bumoramu HPK 10 7-ro xBamidikamiiHOro piBHA Mia dYac JEMOHCTpaIlii
pEemIaMEeHTOBAHUX POOOUOI0 IPOrPaMOI0 pe3yabTaTiB HABYaHHS.

CtyaeHT Ha KOHTPOJBHUX 3aX0/IaX Ma€ BHUKOHYBAaTH 3aBIaHHS, OPIEHTOBaHI
BUKJIIOYHO Ha JEMOHCTpAIlII0 JUCITUILIIHAPHUX PE3yJIbTaTIiB HaBYaHHS (PO3/LI 2).

3acobu MiarHOCTUKH, IO HANAIOTHCA CTYJACHTaM Ha KOHTPOJBHUX 3aXoiax y
BUTJIA/I 3aBAaHb JJIs1 MOTOYHOTO Ta IMiICYMKOBOTO KOHTPOIIIO, POPMYIOTHCS IIISTXOM
KOHKpETH3allii BUXIAHUX JaHUX Ta CHoco0y JEeMOHCTparii JIUCIUIUTIHAPHUX
pe3yNbTaTiB HaBYaHHS.

Buau 3aco0iB AlarHOCTUKM Ta MPOILEAYP OIHIOBAHHSA JJIi TOTOYHOIO Ta
M1JCYMKOBOT'O KOHTPOJIIO TUCIUIUTIHU MTOIaHO HIXKYE.

3aco0u MiarHOCTHKU (KOHTPOJIbHI 3aBIAaHHS) JJIsi TIOTOYHOTO Ta TiJACYMKOBOTO
KOHTPOJTIO TUCIUTIIIIHU 3aTBEPIKYIOTHCS Kaeaporo.

[Tlim wyac TOTOYHOTO KOHTPOJIO JIGKI[IMHI 3aHATTS OIIHIOIOTHCS IUISIXOM
BU3HAYCHHS SKOCTI BUKOHAHHS KOHTPOJBHUX KOHKPETU30BaHUX 3aBlaHb. [IpakTudHi
3aHSTTS OIHIOIOTHCS SIKICTIO BUKOHAHHS 3aBAaHb M1/ YaC MPAKTUIHUX 3aHSTh.

3acobu diaznocmuku ma npouedypu OuiHIO8aAHHA

MOTOYHUU KOHTPOJIb MIACYMKOBHI KOHTPO.Ib
HapHaibie . 3acodu npoueaypu 3ac00H JIiarHOCTUKM npouexypu
3aHATTSA | JiarHOCTHKH
JIeKIiT KOHTPOJIbHI BHUKOHAHHSA Kommiekcua BU3HAYEHHSI
3aBJaHHA 3a 3aBAaHHS M1 9ac |KOHTPOJIbHA poOOTa |CepeIHbO3BAKEHOTO
KO>KHOIO TEMOIO | JICKITi i (KKP) pe3yabpTaTy NOTOYHUX
KOHTPOJTIB;
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MPaKTUYHI | KOHTPOJBHI BUKOHAHHS
3aBIaHHAg 3a 3aBJaHb I Yac
KO>KHOIO TEMOTO | TPAKTHYHUX
3aHSTh

abo BUKOHAHHS

IHANBIAyaTbHE |3aBIaHb MiJ Yac

3aBIaHHA CaMOCTIHHOI
pobotu

SIKIIO 3MICT MEBHOTO BUWAY 3aHATh MiAMOPSIKOBAHO ACKITHKOM CKJIAJ0BUM
onucy KBamidikaliiHOro piBHSA, TO IHTErpalibHE 3HAYEHHS OIlIHKH MOXE
BHU3HAUYATHCS 3 YypaxyBaHHSIM BaroBHX KOe(illi€HTiB, M0 BCTAHOBIIOIOTHCA
BUKJIQJaueM.

3a HasSBHOCTI PiBHS Pe3yJbTaTIB MOTOYHUX KOHTPOJIIB 3 YCIX BUIIB HaBUAJIbHHUX
3aHATh He MeHme 60 0aniB, MiACYMKOBUNH KOHTPOJIb 3IIACHIOEThCA 0O€3 ydacTi
CTYJEHTA IUISIXOM BU3HAYEHHS CEPEIHbO3BAKEHOTO 3HAYEHHS MOTOYHHX OLIIHOK.

Kinpkicth koHKpeTn3oBanux 3aBaaHb KKP moBuHHa BiIMoOBiAATH BiIBEIEHOMY
yacy Ha BukoHaHHS. Kimbkicth BapiantiB KKP mae 3abe3neuntn iHIuBIMyami3alliro
3aB/IaHHA.

3HavenHs oiiHku 3a BukoHaHHS KKP Bu3HawaeThcsi cepeaHBOIO OIIHKOIO
CKJIAZIOBUX (KOHKPETHU30BaHUX 3aBAaHb) 1 € OCTATOUYHHUM.

InTerpanbue 3HauenHs oiiHku BukoHaHHs KKP wmoke Bu3Hauatucs 3
ypaxyBaHHSIM BaroBUX KOEQIIIEHTIB, 110 BCTAHOBIIOETHCSA Kadeapor sl KOXKHOI
CKJIaJIOBOI onucy kBamidikamiidoro pisas HPK.

7.3 Kpurepii

PeanbHi pe3ynbTaTd HaBYaHHS CTyJAEHTa 1ACHTU(DIKYIOTbCA Ta BUMIPIOIOTHCS
BITHOCHO OYIKYBaHHUX IiJ] YaC KOHTPOJIbHUX 3aXOJIB 3a JIOMIOMOTOI0 KPHUTEPIiB, L0
OTUCYIOTH Jii CTyAEHTa I JEMOHCTpAIIIl TOCATHEHHSI Pe3y/IbTaTiB HaBYaHHS.

JInst OLIHIOBAaHHS BHMKOHAHHS KOHTPOJBHUX 3aBAaHb IiJ 4Yac TOTOYHOTO
KOHTPOJIIO JIEKIIMHUX 1 MPAKTUYHHUX 3aHATh B SKOCTI KPUTEPis BUKOPUCTOBYETHCS
Koe(illi€eHT 3aCBOEHHS, 1[0 ABTOMATHUYHO AJAMTYE MOKA3HUK OLIHKU 10 PEUTUHTOBOI
IIKAJTH:

0O,=100 a/m,

€ a — 4YUCIO TPaBWIBLHUX BIAMOBIAEH a00 BUKOHAHUX CYTTEBUX oOIepariii
BIJIMOBITHO JI0 €TAJIOHY PIIICHHS; M — 3arajbHa KUIBKICTh 3alUTaHb ab0 CyTTEBUX
oTiepalliii eTaJoHy.

3MICT KpPUTEPIiB CIHPAETHCA HA KOMIETEHTHICTHI XapaKTePUCTUKH, BU3HAYCHI
HPK ny1s1 6akanaBpchbKOTO piBHSI BUILOT OCBITH (MIOJAaHO HUXKYE).

3azanvHi Kpumepii 00CACHEHHA Pe3)1bmamie HAGUAHHA
Jna 6-20 keanigpikauyiiinozo piensa 3a HPK

Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHIKaLil, Iloxa3uuk
BiamoBiZaJbHOCTI i aBTOHOMII OIIIHKH
3HaHHA
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Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHIKaLil, Iloxa3uuk
BigmoBiZaJbHOCTI i aBTOHOMIT OIIIHKH
— creriaaizoBaHi BinmoBiap BigMiHHA — MpaBHIIbHA, OOTPYHTOBAHA, 95-100
KOHIIENTYyabH1 OCMHMUCJIEHA.
3HaHHS, 110 XapakTepu3ye HassBHICTb:
BKJIIOYAIOTh Cy4YacHi — CreriaiizoBaHUX KOHLENTYaJIbHUX 3HaHb HA PiBHI
HayKOBI 3JI00yTKH Y HOBITHIX JOCSITHCHb;
cdepi npodeciitHoi — KpUTHYHE OCMUCJICHHS MPOOJIeM y HaBuaHH1 Ta/abo
IisIBHOCTI a00 npodeciiiHil TiITLHOCTI Ta HA MEXI1 MPEIMETHUX
rajgysi 3HaHb 1 € rajysen
OCHOBOIO IS BinmoBiap MiCTUTB HE TPyOi MOMUITKH 200 OTMMCKHU 90-94
OpHUTIHAILHOTO Binmosines npaBuipHa, ajne Mae IEBHI HETOYHOCTI 85-89
MHCJICHHS Ta BinmoBine mpaBuibHA, ajge Ma€ TEBHI HETOYHOCTI U 80-84
IIPOBEACHHA HEJI0CTaTHHO OOIPYHTOBAHA
JOCIIII)KEHB, BinmoBine mpaBwibHA, ajge Ma€ TIEBHI HETOYHOCTI, 74-79
KpUTHYHE HEJI0CTaTHHO OOIPYHTOBAHA Ta OCMHCIICHA
OCMHMCJICHHA . Binnosine ¢pparmenTapHa 70-73
npobseM y ranysi Ta | Binmosigs JIEMOHCTPY€E HEUITKI YSBJICHHS CTyJCHTa IPO 65-69
Ha MeXI raiyseii 00’€KT BUBYCHHS
3HaHb PiBeHb 3HaHBb MIHIMAJIBHO 3310BLILHUN 60-64
PiBeHb 3HaHb HE3aMOBUILHUI <60
Yminna/nasuuxu
— cremianmizoBaHi BinmoBiap xapakTepusye yMiHHS: 95-100
YMiHHSI/HABUYKH —  BHSBIISTH MPOOIEMH;
PO3B’sI3aHHS — (dopMyIOBaTH TIMOTE3H;
npobaem, HeoOXiaHi — PO3B’s3yBaTH MPOOIEMH;
TSl IPOBEICHHS — OHOBJIIOBATH 3HaHHS;
JOCIIJIKEeHb Ta/a00 — IHTErpyBaTH 3HAHHS;
MIPOBAKCHHS — TPOBAJWUTH IHHOBAIINHY MISUTbHICTB;
1HHOBAIIHOT — TMPOBAJUTU HAYKOBY HiSUTbHICTH
IISUTBHOCTI 3 METOK0 | BifmoBiap XapakTepusye yMiHHS/HABUYKH 3aCTOCOBYBATH 90-94
PO3BUTKY HOBUX 3HAHHS B IPAKTHYHIHN ISUIBHOCTI 3 HE TPYOUMU IIOMWJIKAMU
3HaHb Ta MPOLEAYP; | Biamosine xapakTepusye yMiHHS/HAaBUUKU 3aCTOCOBYBATHU 85-89
— 3/1aTHICTb 3HaHHS B TPAKTHYHIA JiSJIBHOCTI, ajieé Ma€ TMeBHi
IHTETpYBaTH 3HAHHS | HETOYHOCTI MPH peasizallii oaHiel BUMOrn
Ta PO3B’A3yBaTU BinmoBinge xapakTtepusye yMiHHS/HaBHYKH 3aCTOCOBYBATH 80-84
CKJIJIHI 337134l y 3HaHHS B NOPAKTMYHIA JiJILHOCTI, ale Mae MeBHi
MIXPOKHUX abo HETOYHOCTI TIPH peajtizallii J7BOX BUMOT
MYJIBTHAMCLMIUIIHA | BigmoBiak XapaKkTepusye YMiHHSA/HABUYKH 3aCTOCOBYBATH 74-79
PHHUX KOHTCKCTAX; 3HaHHS B TPAKTHUYHIA JISJIBHOCTI, ajieé Ma€ TMeBHi
— 3JaTHICTh HETOYHOCTI P peaizamii TpboX BUMOT
pO3B’sI3yBaTH BinmoBine xapakTtepusye yMiHHS/HaBHYKH 3aCTOCOBYBATH 70-73
npo0JeMU y HOBUX | 3yapHs B NPAaKTUYHIA JISJBHOCTI, ajié Ma€ TMEeBHi
abo HesHaloMux HETOYHOCTI MTPH peajtizallii Y0THPHOX BUMOT
CEpeHoBUINAX 3a BinnoBine Xapakrtepusye yMiHHSI/HaBHUYKU 3aCTOCOBYBATU 65-69
HAsIBHOCTI HETIOBHOI | 3yapng B NPAKTHYHIA JiSUTBHOCTI NIPW BUKOHAHHI 3aBJIaHb
a060 0OMexeHoi 32 3pa3KOM
iH(popmauii 3 BiamoBigs xapakTepu3ye yMiHHS/HaBUYKH 3aCTOCOBYBATH 60-64
ypaxyBaHHAM _ | 3HaHHA TIpM BUKOHAHHI 3aBJaHb 3a 3pa3koM, ane 3
ACIEKTIB COLIANBHOL | gerouyHOCTIMHU
Ta CTHYHOL PiBeHb yMiHb/HABMYOK HE3a10BLILHHUI <60
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Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHIKaLil,
BigmoBiZaJbHOCTI i aBTOHOMIT

IToxa3znuk
OLIHKH

BIIITOBIAAJIBHOCTI

Komynikauisn

— 3po3yMiJe i
HEJIBO3HAYHE
JIOHECCHHSI BJIACHUX
3HAHb, BACHOBKIB Ta
aprymeHTartii 10
GbaxiBIiB i
HedaxiBIIiB,
30KpeMa JI0 0ci0, siKi
HABYAIOThCS

3pOo3yMUTICTh BIAMOBIAL (OMOBII).
Moesa:
— TIpaBWJIbHA;
—  4YHUCTa,
— sCHa;
— TOYHA;
— JIOTIYHA;
— BHpAa3Ha,
— JIaKOHIYHA.
Komynixayiuna cmpamezis:
— TIOCIIIJIOBHUM 1 HECYNIEPEWINBHI PO3BUTOK TYMKH;
— HAasBHICTbH JIOTIYHUX BIIACHUX CY/KCHbD;,
— JOopedYHa apryMmeHTaIrli Ta ii BilMOB1IHICTh
B1JICTOIOBAHUM I10JI0KCHHSIM;
— TpaBWIbHA CTPYKTYpa BiAMOBII (AOTMOBIII);
— TMPaBUJIBHICTH BIAMOBIICH HA 3aIIUTAHHS,
— JOopedYHa TeXHiKa BIAMOBIJCH Ha 3alUTaHHS;
— 3JIaTHICTb POOUTH BHCHOBKH Ta (HOPMYITIOBATH
MIPOTIO3HIILIT;
— BHUKOPHCTaHHS 1HO3€MHHUX MOB Y MpodeciiiHiit
IISUTBHOCTI

95-100

JlocTaTHsT 3pO3yMuTICTh BIAMOBiAI (AOMOBiAI) Ta JAOpedHa
KOMYHIKaIliiiHa CTpaTeris 3 He3HAYHUMU XHOaMu

90-94

JloOpa 3po3yMiNiCTh BIAMOBIAI (IOMOBIAI) Ta JOpeYHA
KOMYHiKaIliiiHa cTpaTeris (CymMapHO HE peaji30BaHO TpHU
BHMOTH)

85-89

Jobpa 3po3ymuTicTh BIiAMOBIAI (IOMOBiAI) Ta JOpedYHa
KOMYHIKalliiiHa cTpaTeris (CyMapHO He peaji30BaHO
YOTHPU BUMOTH)

80-84

Jobpa 3po3ymuTicTh BIiAMOBIAI (OMOBiAI) Ta JOpedYHa
KOMYHiKaIliiiHa cTparterisi (CyMapHO HE peaii30BaHO II'ATh
BHMOT)

74-79

3a10BUTbHA 3PO3YMUTICTh BIATOBI/I (IOMOBI/L) Ta AOpeYHa
KOMYHIKaIliiiHa cTpareris (CyMapHO HE peajli30BaHO CiM
BHMOT)

70-73

3a/0BUIbHA  3pO3YMUTICTh  BiAMOBiAI  (7mOMOBimi) Ta
KOMYHiKalliiiHa cTpareris 3 xubamu (CymMapHO He
peaizoBaHoO JeB’SITh BUMOT)

65-69

3amoBUIbHA  3pO3YMUTICTh  BIAMOBiAI  (IOMOBimi) Ta
KOMYyHiKalliiiHa cTparerias 3 xubamu (CymMapHoO He
peanizoBaro 10 Bumor)

60-64

PiBen» KOMyHiKaIlii HE3aOBIILHUN

<60

Bionoesioansnicmo i aesmonomia

— yIpaBJIiHHA
pobounmu abo
HaBYAIbHUMHA
npolecamMu, sKi €
CKJIQTHUMH,

BigMiHHE BOJIOAIHHSA KOMIIETEHIISIMU:
— BHUKOPUCTaHHS MPUHIUIIIB Ta METOAIB OpTaHi3alii
TISILHOCTI KOMAaHIH;
— e(heKTUBHUI PO3MOALT TOBHOBAXEHD B CTPYKTYPI
KOMaH/IH;

95-100
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Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHIKaLil, Iloxa3uuk
BigmoBiZaJbHOCTI i aBTOHOMIT OIIIHKH
HerepeadadyyBaHUM — TIATPUMKA BPIBHOBAXKEHUX CTOCYHKIB 3 UJI€HAMU
U Ta MOTPeOyI0Th KOMaH/I# (BiMOBIAABHICTh 32 B3a€EMOBITHOCHHHN);
HOBHUX CTPATETIYHUX — CTPECOBHTPUBAICTH;
MiAXOMIB; —  CcaMOperyJIsllis;
BIJIMOBIIAJIbHICTH 32 — TpYJOBa aKTUBHICTh B €KCTPEMAJILHUX CUTYAIlisX;
BHECOK J10 — BHCOKHI piBEHb OCOOMCTOTO CTaBJICHHS JI0 CIIPABH;
npodeciiHUX 3HaHb — BOJIOAIHHA BciMa BUAAMHU HaBYAIbHOI JISJILHOCTI;
1 MpakTHKH Ta/abo — HaJeXHHH piBeHb (yHIAMEHTAIbHUX 3HAHB;
OI[IHIOBAHHS — HaJCKHHUH piBEHh CHOPMOBAHOCTI
pe3yJbTaTiB 3araJlLHOHaBYaJIbHUX YMiHb 1 HABHYOK
TISUTBHOCTI KOMaHA | YIeBHEHEe BOJIOLIHHS KOMIIETEHIISIMM BiAIOBiZaJIbHOCTI 1 90-94
Ta KOJIEKTHUBIB; aBTOHOMII 3 HE3HAYHMMHU XHOaMHU
3aTHICTh Jobpe BOJOMIHHS KOMIMETEHIISIMH BIIMOBIIAIBHOCTI 1 85-89
MIPOJIOBXKYBATU ABTOHOMIi (HE peali3oBaHO JBi BUMOTH)
HaBYaHHA 3 Jlobpe BOJOMIHHS KOMIMETEHIISIMH BIIMOBIIAIBHOCTI 1 80-84
BHCOKHMM CTYIIEHEM | aBTOHOMIi (HE peani30BaHO TPH BUMOTH)
aBTOHOMIT Jlobpe BOJOMIHHS KOMIMETECHINSIMH BIIMOBIIATBHOCTI 1 74-79
aBTOHOMIi (He peasi30BaHO YOTHPH BUMOTH)
3a10BlJIbHE BOJIOMIHHSA KOMIIETEHIIIMA BiAIIOBIOAJILHOCTI 1 70-73
aBTOHOMI{ (He peai30BaHoO I’ ITh BUMOT)
3a10BUILHE BOJIOMIHHSI KOMIIETEHIIAMHA BIIIIOBIJAIBHOCTI 1 65-69
aBTOHOMIi (HE peasTi30BaHoO IIICTh BUMOT)
3a10BUILHE BOJIOMIHHSA KOMIIETEHIIAMHA BIIIIOBIJAIBHOCTI 1 60-64
aBTOHOMIi (piBeHb (hparMeHTapHHIN)
PiBeHb BiMOBIAAIBHOCTI 1 aBTOHOMIT HE3aI0OBLIILHUAN <60

8§ IHCTPYMEHTU, OBJIAJIHAHHSA TA IIPOT'PAMHE 3ABE3IIEYEHHSA
Cucrema gucraniiiaoro Hapuanas HTY JII1
Marematnunuit naket Mathcad 14.0 (abo mi3Hiia Bepcis)
[TakeT Multisim 11.0 (aGo mi3Hima Bepcis)
Microsoft Excel
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