1

MIHICTEPCTBO OCBITU I HAYKU VKPAIHHU
HAIIOHAJIbHUHN YHIBEPCUTET KOPABJIEBY ITYBAHHS
imeHi axmipana Makapoga

HaB‘IaJ'IBHOSHaYKOBHﬁ iHCTPITy’I‘ ABTOMATHKH Ta eJIeKTPOTeXHiKH

Kadenpa nporpamoBaHoi eeKTPOHIKH, €IEKTPOTEXHIKH i TeIEKOMYHIKaI{ii

Koa PHIIJ] T72374
3ATBEP/KEHO

POBOYA ITPOI'PAMA HABYAJIBHOI JHCITHIIITHH

Program of the Discipline

CxeMoTexHIKa
CIRCUITRY
piBeHB BUIIOT OCBITH nepuinii (GakanaBpchkiit)
ne Uil % } ¢ dpyeui (vadcmer
THN JAUCIHTLTIHA 060B'513K0Ba

enfiod wacoac eriimoea

mOBa(K) BUKIATAHHS yKpaiHchbKa
paliceka‘ananiieska

Muxoaais - 2023



PoGouya mnporpama naByanpnoi aucuummiay «CXEMOTEXHIKA» € opmiclo i3 CKIag0BHX

KOMIUIEKCHOI MAroToBKY (haxiBuiB ranysi 3Hanb 17 «EnekTpoHika, aBTOMATH3aLIs Ta eNEKTPOHHI

KOMYHIKaIlii»

crreniansHocTi 171 EnexTpoHika,

OCBiTHS nporpaMa «EJIEKTPOHHI CHCTEMH Y,

"ﬁ" Qé 2023 poky. — 22 c.

Po3poOuuk: Psabenpkuit B.M. 1.1.H., mpodecop, 3aB. kapenpu TIEET.

. t
IIpoext pobovoi nmporpamu HaBuanbHOl aucnutiHd «CXEMOTEXHIKA Y y3rojikeHo 3 rapanToM
OCBITHBOI IIPOTrpaMH.

["apanT® OCBITHBOI MporpaMu «EJIEKTPOHHI CHCTEMH Y.
K.T.H., noueHT JIpaxonoB O.C. —rapaut OC . @MZ
~

[Ipoext pobouoi mnporpamu HapuanbHOi aucummniad «CXEMOTEXHIKA» posrisHyro Ha
3acifaHHi KaeapH MporpaMoBaHoOl eEKTPQHIKH, €JIEKTPOTEXHIKH 1 TeJIeKOMYHiKallil
IIporoxon Nef4 Bin« 0b»__ 06 f/) 2023 p.

3asizyBau kadenpu I[IEET ) ILT.H., pot. PaGennkuii B.M.

ITpoekr pobGouoi mporpamu Hanaﬂbﬁoi muctuiutiad - «CXEMOTEXHIKA» — po3rasiHyTo
METOJMIHOIO pasiofo HaBdalbHO-HaYKOBOIO iHCTHTYTY aBTOMATHKH Ta €JIEKTPOTEXHIKH
[TpoToxom Ne 0 B « 19 » 06 2023 p.

5’/’ K.T.H., goil. Xyk J1.O.

[onosa

IIpoekt ouoi nporpamu HaByanbHOI gucuumiind «CXEMOTEXHIKA» noromkeno 3
HaBYJILHHM BiIIIIOM

HavanpHuk Bigairy JlaGaptkaBa A.B., X.T.H., 101l

Poboua mporpama HapuameHOi mucuumiiay «CXEMOTEXHIKA» 3arsepmikena Hasuanbho-
METOAU4YHOIO pagoro HYK

ITpotokon Ne_ S Bin « AB» _DE T\ 2023 p.
T'onosa HMP MM

© HVYK, 2023



Crop

BT YTT et 4
1. OOUC HABYATTBHOT JUCIIATIIIIHI . c.eevvvneeeerssnssesssssnsesssssnssssssssnnsesssssnnssesssssnseesessnnneees 5
2. MeTa BUBUEHHS HABYATHHOT JUCIIHATIITIHI .vvvueeeersnsseesessanssesessnnsessssssnssesesssnneeseens 6
3. IlepenyMOBH 1J1S1 BABUCHHSI JIUCIIUTITIIHU ©.eevvveeesereeesieeesssneesssseesssssenssssneessnsneeens 6
4. OYiKyBaH1 PE3YIBTATH HABUAHH/ ... eeuveereersriasriasteesteesiesssnessneassessnesssesssnssneessessnns 6
5. I[IporpamMa HaBYATBHOT JTACIIHIITIHI ...eeeiuvveeesssreeesssseeessnessssseesssssesssssssssssseessnseeens 4
5.1 JIexmii HABYATBHOT JUCIIUATIIIHIE . . . oo vttt et e ettt et e e e s 7
5.2. TEMATHUHHMI TUTAH . . o oottt e e e et e e e e e e e e 10
5.3 TeMU MPAKTAYUHMX 3AHITD .« . oo vt e ee et e e e e e et e e et e e 12
5.4. CaMOCTIHHA POOOTA . . . o oottt e et e e et e et e e e e s 13
6. Metoau HaB4YaHHI, 3aCO0M J1arHOCTUKH PE3yJIbTaTiB HABYaHHS Ta METO/IIB iX

D1 (S0 0] & (6N 0) ;712 13 £ QPR PPRPPRPRTR 16
7. @OpMH MMOTOYHOTO Ta MIACYMKOBOTO KOHTPOITED ..vesvveesereesreesnreessneessesennneessnes 16
8. Kputepii OLIHIOBAHHS PE3YIABTATIB HABUAHHS «....vveesveeereeesreesnneessneesnneennnne v s .20
9. IuctpymenTH, 001aiHaHHS Ta MIPOTPaMHE 3a0€3MeYeHHS, BAKOPUCTAHHS SIKUX

nepen0ayac HaBYATBHA JTACHIUIITIHA ..eeovveeesuvrresssreresssneeesssseessasneeesssssessnsseessnsnessanes 21

10. PekOMEHT0BaH1 JKEPEIA THHOPMALIIT . ...eevveernrereneeeieeesireesnnee e enee e 22



4

BCTYII

AHOTALIA
Juctumiina «CxeMOTexHiKa» € 0a30BOI0 JUCHUIUIIHOK OCBITHBOTO PiBHS
OakaymaBpa Tramy3l 3HaHb 17 — «Enekrponika, aBTOMaTH3allisi Ta eJIEKTPOHHI

KOMYHiKalii» cremiaibHocTel 171 — Enextponika 1 mpu3HayeHa JJii BUBYCHHS SIK
anapaTHHUX 3ac001B Cy4YaCHHUX €JEKTPOHHUX Ta KOMYHIKAI[IMHUX CHCTEM, TaK 1 METO/IB
iX TpoeKTyBaHHS Ta MOJCIIOBaHHSI. B AuWcuMmiiiHi BUBYAIOTHCS BIACTHBOCTI Ta
XapaKTEPUCTUKN HAMIBIPOBIAHUKOBUX MPUJIAAIB, OCOOIMBOCTI iX BUKOPUCTAHHS ISt
MOOYIOBU €NIEKTPOHHUX Ta TEJICKOMYHIKAIIMHUX MPUCTPOIB PI3HOTO PIBHS CKIATHOCTI,
METOJIM IX MPOEKTYBaHHS JJIsi JOCATHEHHS HEOOXIAHMX 3aKOHIB Ta aJrOpUTMIB iX
(GyHKI[IOHYBaHHS. 3HA4yHAa yBara HOPUIUIIETbCA MPOEKTYBAHHIO HU(MPOBUX CHCTEM
PI3HOTO PIBHSI CKJIAJHOCTI.

JlucuMiiiHa Opi€eHTOBaHAa Ha INOJaibllle BUBYEHHS amapaTHO — MPOTpaMHHUX
3ac001B — MIKPOKOHTPOJIEPIB Ta MPOTPAaMOBAHUX MAaTpPHUIIb, & TAKOXK CKIIATHUX armapaTHO
— TPOTpaMHUX CHCTEM Ta KOMIUIEKCIB 1 € OCHOBOIO /JIsi BHUBUEHHS BiIIOBIIHUX
TUCIIHMTLTIH.

KuirouoBi cjioBa: BOJBT — aMIlepHl XapaKTEPUCTUKH, YACTOTHI BJIACTHBOCTI,
KJIFOYOBI Ta aHAJIOrOBl PEXUMHU POOOTH MPUIA/IIB, IIYMHU NPUIAAIB, CHEKTPU CUTHAJIB,
nMu(ppoBI €IEMEHTH — NEPETBOPIOBaYl KOMAIB, JIYMJIBHUKH, PETICTPH, 3alaM STOBYHOUl

IIPUCTPOTL
Abstract

The discipline "Circuitry” is the basic discipline of the educational level of
bachelor of knowledge 17 - Electronics automatization and electronic communications
171 - Electronics and is intended for studying both the hardware of modern electronic
and telecommunication systems, and methods of their design and modeling.

The discipline studies the properties and characteristics of semiconductor devices,
the peculiarities of their use for the construction of electronic and telecommunication
devices of different complexity, methods of their design to achieve the necessary laws
and algorithms for their operation. Much attention is paid to the design of digital
systems of varying complexity.

The discipline focuses on the further study of hardware - software -
microcontrollers and programmable matrices, as well as complex hardware - software
systems and complexes and is the basis for the study of relevant disciplines.

Keywords: volts - ampere characteristics, frequency properties, key and analog
modes of devices, device noises, signal spectra, digital elements - code converters,
counters, registers, storage devices.



1. Onuc HaBYAJIBLHOI AMCHUILTIHA

["anmy3b 3HaHb, CHEIIATBHICTh

XapaKTepUCTUKA HABYAIbHOL

HaiimenyBaHHs . S JUCLMILTIHU
. (OCBITHS Mporpama), OCBITHIH
ITIOKa3HUKIB piBCHB neHHa gopma |3aouHa Gpopma
HaBYAHHS HaBYAHHS
["any3p 3HaHBb
Kinekicts kpequtiB — 9 O6o0B's13K0Ba —

17 EnekTpoHixka.,

Moyis — 2 aBTOMAaTH3alllsl Ta KOMYHIKaIIii PiK miArOTOBKH:
3MiCTOBUX MOJYJIIB — 4 2-" 2-1
Enextponnuii agpec Cemectp
PITH/I Ha caiTi ) ) > 1 - 1 -
yHiBé)CI/ITCTy CrnemniajgpHICTD 3-i, 4-i 3-i, 4-i
171 Enextponika, .
Jlexmi
, OcBiTHs porpama

IHﬂHglnyaHLHe HayKOBO- ENeKTpOHH] CHCTEMH, 60 rozx. 12
KYPCOBHUH IIPOEKT

yp p 30 8
3arajibHa KUJIbKICTh JlaGopartopHi

rogua 270

TwxHEeBUX rOIUH I
JeHHOi (hopMu
HaBYaHHS:
ayIUTOPHUX — 3;
CaMOCTIHHOI poOOTH
CTyJiIeHTa — ©;

OCBITHIH piBEHb:
nepumni (0akaJaBpcbKuil)

CamocriitHa poboTa

180 ropx. 250

[aauBiyansHI 3aBIaHHS:
(Pedeparn)

Buna xonTposo:, 3-i 4-i
CEMECTp —€K3aMeEH,

dopma KOHTPOJIIO:
KOMO1HOBaHa




6

2. MeTa BUBYE€HHSA HABYAJIBLHOI AUCIUILTIHA

Metoro BuBueHHA HaBuaipbHOI auciiiuiiHd «CXEMOTEXHIKA)» € oBoioaiHHS

CTyACHTaMH

METO/IB  MPOEKTYBaHHS amapaTHUX 3aco0IB  €JIIEKTPOHHUX  Ta

TEJIEKOMYHIKAIIHHUX cUCTeM Ta (OpPMYBaHHS y CTYJACHTIB BIJAIMOBIIHO /10 OCBITHBO-
npodeciitHoi mporpaMu TaKMX KOMIIETEHTHOCTEH:

3K1 — 31atHIiCTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIlIsIX;

3K6 — 31aTHICTh BUNTHCS 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSIMU,

3K7 — 3naTHICTH 10 MOLIYKY, 00p0oOJeHHS Ta aHaii3y 1HQOopMaIii 3
PI3HUX JKEpeT.

CK1 - . 3naTHicTs BUKOPUCTOBYBATH 3HAHHS 1 PO3YMIHHS HAyKOBHUX
(bakTiB, KOHIENIIH, TeOpil, MPUHLUIIIB 1 METO/IIB JUI IPOECKTYBAaHHS Ta
3aCTOCYBaHHS MPUJIA/IiB, MPUCTPOIB Ta CUCTEM E€JICKTPOHIKH.

CK2 - . 3natHicTh BUKOHYBATH aHaII3 IPEeIMETHOI 00J1acTi Ta
HOPMATHUBHOI IOKYMEHTAallli, HeOOX1THOT JJIs MPOEKTYBaHHS Ta
3aCTOCYBaHHS MPUJIAJIB, PUCTPOIB Ta CUCTEM EJIECKTPOHIKH.

CK6 — 3natHicTb 11eHTU(]iKyBaTH, KIacu(piKyBaTH, OLIHIOBATH 1
OTHCYBATH MPOIIECH y MPUIIAaX, MPUCTPOSIX Ta CUCTEMaX €IEKTPOHIKH
3a JIOIOMOTOI0 aHAIITHYHUX METO/IIB, 3aCO01B MOJCIIFOBAHHS, JOCIIITHUX
3pa3KiB Ta PE3yIbTaTIB €KCIIEPUMEHTATBHUX JOCIIIKEHb.

CK7 — 3natHicTh 3aCTOCOBYBAaTH TBOPYM Ta IHHOBALIMHUI MOTEHLIAN Y
CUHTE31 IHKEHEPHUX PIIIEHB 1 B PO3pOOI KOHCTPYKITIH IPUCTPOIB Ta
CUCTEM EJICKTPOHIKH.

3. IllepexymoBH 1J1s1 BUBYEHHS JUCHHUILTIHA

[lepeagymoBamu Jyisi BUBYEHHS MUCHMIUIIHUA €: MUCIMIUIIHA: BUINA MaTEMaTHKA,
dbi3uka, BcTyn 10 dhaxy, TEOPETHYH] OCHOBU €JIEKTPOTEXHIKHU

4. QuikyBaHi pe3yJibTATH HABYAHHS

BuBdeHHsT HaBYanbHOI TUCHUIUIIHU Tepeadadae (GopMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TaKUX PE3yJIbTaTIiB HABYAHHS:

[TPH1 — . OnmcyBatu NPUHITKIT i1 32 JOTIOMOTOX0 HAYKOBUX KOHIICTIIIIH,
TEOpii Ta METO/IB Ta MEPEBIPATU PE3yIbTATH MPHU MPOESKTYBAHHI Ta
3aCTOCYBaHHI MPUJIAIB, IPUCTPOIB Ta CUCTEM EJIEKTPOHIKH.

[1PH4 — OuixtoBaty XapaKTepUCTHKH Ta MapaMeTpu MaTepiaiiB
EJIEKTPOHHOT TEXHIKH, PO3YMITH OCHOBHU TBEPAOTIIHLHOT €IIEKTPOHIKH,
€JIEKTPOTEXHIKH, aHAJIOTOBOT Ta LIM(PPOBOI CXEMOTEXHIKH,
MEPETBOPIOBAIILHOI Ta MIKPOIPOIIECOPHOT TEXHIKH.

[TPH6 — 3acTocoByBaTH eKClIEpUMEHTAIbHI HABUYKU (3HAHHS
€KCIIEpUMEHTAJIbHUX METO/IIB Ta MOPSIAKY MPOBEACHHS €KCIIEPUMEHTIB)
JUISl IEPEBIPKU T1MOTE3 Ta JOCTIPKEHHST SBUIL €JIEKTPOHIKU, BMITH
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BUKOPHCTOBYBATH CTaHAApTHE 00JIafHAHHS, TUTAHYBATH, CKJIAJIaTH
CXEMH; aHaIi3yBaTH, MOJIENIOBATH Ta KPUTUYHO OI[IHIOBATH OTPUMaH1
pe3yibTaTH.

— IIPH7 - AnamizyBatu ckjiaH1 IUQPOBI Ta aHATIOr0B1 1HGOPMAIIIHHO-
BUMIPIOBAJIbHI CUCTEMH 3 PO3IIUPEHOIO apXITEKTYPOIO KOMIT IOTEPHUX Ta
TEJIEKOMYHIKAIIHHUX MEPEeX 3 ypaxyBaHHAM crenudikaiii BuOpaHux
TEXHIYHMX 3aC001B €JIEKTPOHIKH Ta BIJIMOBIIHOI TEXHIYHOI JOKYMEHTAIII1.

5. Ilporpama HaBYAJILHOI JUCHUILIIHA

5.1. JIeknuii HaBYaJIbHOI AUCHUILTiHH.

Monyas 1.

3microBuii Mmoayuab 1. HamiBnpoBiiHUKOBI NpWJIaaH i IX XapaKTepUCTUKH

Tema 1. [TacuBHI KOMIIOHEHTH €IEKTPOHHOI TEXHIKK JlaTUMKU CUTHATIIB.

Jlexmist 1. TlacuBHI KOMIIOHEHTH €JCKTPOHHOI TEXHIKM Ta iX TEXHIYHI XapaKTEPHUCTHKH.
Jimepamypa: [7, po3n. 1 ¢.7-18].

Jlexmiss 2. JlomimkoBi HamiBnpoBigHUKH. CTpyMH B JIOMINIKOBUX HAIMIBIPOBIIHUKAX.
EnexkTpoHHI mpuiaau Ha OCHOBI JOMIIIKOBHX HAMiBIPOBIIHUKIB. BHKOpUCTaHHS JOMIITKOBUX
HAITBIPOBIIHUKIB B AKOCTI JaTYUKiB QI3MUHUX BenuuuH. Jlimepamypa: [7, po3a.2, ¢ 34-45]

Tema 2.. [lioau, 1iogH1 CTPYKTYpH Ta X XapaKTEPUCTHKH

Jlekmiss 3. TlpwHmunm poOOTH HaAMIBOPOBITHUKOBHX mAiomiB. CTaTU4HI Ta AWHAMIYHI
XapaKTePUCTHKH Ti0iB. BoibT ammnepHi XapaKTepUCTUKU Ta apaMeTpH J110IiB.

Jlimepamypa: [7, po3n.2, ¢ 46-62]

Jlexuis 4. Tunu nioxiB. BukopucranHs Mio/iB, K AaTYUKIB (Gi3MYHUX BETUYMH. BukopucTaHHS
TIOMIB IS TEepeTBOpPeHHs curHamiB. ONTHYHI XapaKTEPUCTUKH JIOJIB Ta iX BHUKOPUCTAHHSI.
Jlimepamypa: [7, po3n.2, ¢.63-80]

Tema 3. Tpanzuctopu Ta iX THIIN 1 XapaKTEPUCTHKN

Jlexuist 5. Ilpunnun po6otu OimosnsgpHUX TpaH3UCTOPiB. CXEMH BKIIOUEHHS TPaH3UCTOPIB.
CiMeiicTBa BXiJHHX Ta BHXIJHHX XapaKTEPUCTHK TpaH3uctopa. Jlimepamypa: [ 7, po3a. 3, c. 105 -
115]

Jlexist 6. BimonsipHuil TpaH3UCTOP, K YOTUPH MOMFOCHUK. CXEeMU 3aMIIIeHHsT TpaH3HUCTOpa Ta
0cOOJIMBOCTI iX BUKOpHCTaHHS. Jlimepamypa: [1, po3n.4, ¢.120-133 ]

Jlexmiss 7. KananbHi Ta monboBI TpaH3ucTopu. [IpuHIMN poOGOTH TpaH3WCTOPIB. OCHOBHI
xapaktepucTuku. Cxemu 3amimeHHs. CXeMH BKIIOYEHHS TPAH3UCTOPIB Ta IX OCOOJIMBOCTI.
Jimepamypa: [7, po3n. 7 c. 135-146]

Jlexuist 8. Tunu Tpan3uctopi. OcoOIMBOCTI iX XapaKTEePUCTHK 1 BUKOPUCTAHHS. Jlimepamypa:
[7, po3n.7, c. 148-157]

3micToBuii MoayJb 2. CxeMOTeXHIKa Ta pe;KUMHU POOOTH HANIBIPOBIAHMKOBUX NMPUJIa/diB.

Tema 4. Pexxumu poOOTH HaIIBIPOBITHUKOBUX MpHUCTPOiB. KimrowoBwii peskum. PoGoTa miona B
pexxumi  kimova. JlionHI KOMYyTaTOpH aHAJOTOBHX CHUTHaiiB. Kio4yoBi pexumMu OIMOISPHUX Ta
MOJIbOBHUX TPAH3UCTOPIB. OCHOBHI XapaKTEPUCTUKU KITFOYiB Ta MUISXH 1X TOKPAIICHHS

Jlexist 9. AHANOToBi peKUMH POOOTH OIMOJIAPHUX Ta MOJIBOBUX TPaH3UCTOPiB. OcCOOIMBOCTI
aHaJIoroBuX pekuMiB. OCHOBHI IMOKa3HUKHU aHATIOTOBUX PeXUMIB. Jlimepamypa: [3, po3n.2,c.68-78]

Jlekuis 10. Tunu ananoroBux pexumiB (A, AB, B) ta ix ocobmuBocti. OcobmuBocCTi
AHAJIOTOBUX PEKHUMIB IIPH PI3HUX CXEMax BKJIIOUEHHS TPaH3UCTOPIB. Jlimepamypa: [3,po3m.2.¢.84-95]

Tema 5. CxeMOTexHiKa aHAIOTOBUX IPUCTPOIB

Jlexmis 11. Tpan3ucTopHi MiACHIIOBaYl, IX TUIIA Ta OCHOBHI XapaKTEPUCTUKH. OCHOBHI CXEMH
TPAH3UCTOPHUX M1ICHIIIOBAaYiB 0€3 3BOPOTHHX 3B SI3KIB Ta X HEIOJIKH.

Jlimepamypa: [3,po31.2.¢.96-102]

Jlexuist 12. 3BOpOTHI 3B’S13KH B QHAJIOTOBHUX EJEKTPOHHUX CXeMax. THIM 3BOPOTHUX 3B’SI3KiB.
BrumB 3BOpOTHHX 3aB’SI3KiB Ta TEXHIYHI XapaKTEPUCTUKH MmiacwioBaviB. [ligcwmoBaui ki. A 3
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3BOPOTHUMHU 3B’si3kamu. OcoOIUBOCTI poOOTH Ta BIUIMB HA TEXHIUHI XapaKTePUCTHKU Jlimepamypa:
[3,p031.3¢.120-130.]

Jlekuis 13. Onepaniitni migcumosaui. Ix cxeMoTexHika Ta OCHOBHI T€XHi4Hi XapaKTEPUCTHKH.
Jlimepamypa: [3,po31.4,] ¢.186-194

Jlexuist 14.AxtuBHI QinbTpu. OCHOBHI XapaKTEPUCTUKH aKTHBHUX (QiIbTpiB. TUINM aKTUBHHUX
GbinpTpiB Ta criocobu ix peamizanii. Jlimepamypa: [3] po3a.5 ¢.292-310

Jlexuist 15.I'enepatopu curHaimiB Ta 0cOONMMBOCTI iX MOOynoBU. OCHOBHI XapaKTEPHUCTUKU
reneparopiB. CxeMoTexHika reHeparopis. Jlimepamypa: [3,p031.6,¢.326-354]

Monyas 2.

3micToBuii Moaysab 3. MaTeMaTH4YHi 0CHOBY HU(POBOI CXeMOTEXHIKH

Tema 6. OcHOBH anredpu JIOTIKH.

Jlexmist 16. Jloriuni onepartii. Jloriuni 3miHHI Ta joriudi GyHKiii. OCHOBHI NpaBujia anreopu
JIOTiKM Ta 1X BUKOpUCTaHHS. Jlimepamypa: [1] c. 269-280.

Jlexmist 17. CriocoOu 3amaHHs JOTIYHUX (DYHKINT Ta B3a€MO3B’SI30K MK HUMU. Jlimepamypa:
[1] c. 363-373.

Tema 7. Konu. Texnomorii Ta mpucTpoi KolyBaHHS Ta JeKOAyBaHHs 1HMOpMaItii

Jlexuist 18.KomyBanus iHdopmarii. Tunu OiHapHMX KoaiB. IlociigoBHI Ta mapasienbHi
¢opmaru. Tunm koxiB Ta iX ocoOimBocTi. BukopucTtanHs KoAiB B 3amayax oOpoOku iH(opmarii.
Jlimepamypa: [1] c. 443-451.

Jlexuis 19. IleperBoproBaui koaiB. Kogepu ta nexogepu. OcobiuBocTi iX poOoTH Ta MO0y OBH.
MynbTHIUIEKCOPH Ta AEMYJIbTUILICKCOPH 7S TIepeTBOpeHHs (popMmaTiB KoiB. OOIacTi BUKOPUCTAHHS
NEpEeTBOPIOBAYIB KOJIIB.

Jlimepamypa: [1] c. 453-466.

Jlexmis 20. Omneparnii mo1aBaHHs, BiJHIMAaHHS B JBIMKOBOMY (opMati. AITOPUTMH peaizarii
orepaliii MHOXKEHHS Ta AUIeHHs. AnapaTHi 3aco0u peanizamii apupmeTnyHux omnepauiit. — Cymaropu,
KOMITapaToOpH Ta iX BUKOPUCTAHHS

Jlimepamypa: [2] c. 389-411; [3] c. 51-59.

Jlexmis 21.MaTpuuHi Ta anropuTMidHI 3acobu peanizamii apudmernyanx oneparii. KoHTpoas
MapHOCTI Ta iHIII 3acO0M TepeBipKU HU(PPOBHX MMOTOKIB Ta AaHux. Jlimepamypa:.[ 1,p031.3,c.216-226]

3micToBuii Moaysab 4. OCHOBH Teopii HU(PPOBUX ABTOMATIB Ta MeTOIM iX peaJstizamii

Tema 9. Teopist ppoBUX aBTOMATIB. Ta METOJM 1X amaparHoi peaizarii

Jlexmisi 22.Tpurepu, sk eneMeHTH HUQPPOBHX aBTOMATIB. [0JIOBHI BH3HA4YEHHS 3 Teopii
mudpoBux aBromariB. Tunm mudpoBux aBromariB. ABromatd Mim ta Mypa. Cnocobu 3amaHHs
U pOBUX aBTOMATIB Ta B3a€MO3B 30K Mixk HUMHU. Jlimepamypa. [1, po3xa.5.c.315- 326]

Jlexmisi 23.TeopeTu4Hi OCHOBM aHaNi3y Ta CHHTE3y LU(poBux aBToMmaTiB. OCOOIMBOCTI
CHHTE3Y aBTOMATIB 3 BUKOPUCTAHHSIM Pi3HOI eleMeHTHOT 6asu. Jlimepamypa: [1, po3a.5, ¢.328-370]

Tema 10. [{udposi mpuCTpOi 3 Mam’ATTIO — PETICTPH, JIUMIBHUKY , OyhepHI TPUCTPOT

Jlexuist 24./IiiikoBi miumibHUKA. CHHXPOHHI 1 ACMHXPOHHI JIYWIBHUKU. BuKopucTaHHs
JTIYUIHHUKIB B 33J1a4aX 00poOKH 1H(POpMAIlii Ta CUCTEeMaxX aBTOMATHKH.

Jlimepamypa: [1, po3n.6, ¢.384-412]

Jlexis 25. Perictpu. Perictpu mam’sti. PerictpoBi daiinu. BukopuctanHs pericTpiB mam’sTi
B 3a/1auax 30epiranHs ta o0poOku iHpopmarii. Jlimepamypa: [1, po3n.7.c.438-450]

Jlexmist 26.Perictpu 3cyBy. Tumm pericTpiB 3CyBy Ta iX XapaKTepUCTUKH. BHKOpHCTaHHS
pericTpiB 3cyBYy B 3aaauax o0poOku indopmarii./limepamypa: [1, po3n.7, cro451-473]

Jlexmis 27.3anam’siToByr04l TpUCTpoi. Tunu 3amam’SATOBYIOUMX TPHUCTPOIB, Ta iX TEXHIYHI
XapaKTepUCTUKU. BUKOPHCTaHHS 3amaMm’ SATOBYIOUHMX MPHCTPOIB M CHUHTE3Y (YHKI[IOHAIBHUX
b poBUX NPUCTPOIB. Jlimepamypa: [1po3n.8, ¢.500 - 517]

Tema 11. [udpo-ananoroBi Tta anamoro — uuposi neperBopeHHs. Lludposi 3acobu
BUMIPIOBaHHS
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Jlexuiss 28. Iludpo - anamoroBi mneperBoproBadi. [IpuHIMNK TOOYIOBH Ta OCHOBHI
xapaktepucTuku. O01acTi BUKOPUCTaHHS MH(PO — aHAIOTOBHUX IepeTBOproBaviB. Jlimepamypa.: [6,
c.290 -310] c.

Jlekmisi 29.Ananoro — uudposi meperBoproBavi. [IpuHImMNM mOOYAOBHM aHAIOrOo — IUGPOBUX
MEPeTBOPIOBAaYIB Ta iX OCHOBHI XapaKTepUCTUKHU. BukopucTtaHHs aHamoro — 1U(poBUX

MEPEeTBOPIOBAYIB B 3a7a4ax Hu(poBoi 0OpOOKH CUTHATIB Ta CUCTEMax aBTOMAaTuku. Jlimepamypa.: [6]
c.311-322)

Jlexmis 30. Liudposi BumiproBansHi npunagy. IIpuHIMIN M0OYT0BU HU(PPOBUX BUMIPIOBATBEHUX
NPUIAMIB Ta iX TEXHIYHI XapakTepucTuku./limepamypa. [3, ¢.228-256]
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5.2.TeMaTHYHHH VIAH HABYAJBLHOI AMCIUILIIHI

Kinpkicts ronun (neHHa dpopma)
Has3Bu 3MicTOBUX MOYIIB i TeM y TOMY 4HCII

yeporo JICK. n.p.| c.p.

1 2 3 4 5

Moayas 1
3microBuii MoayJs 1. HamiBnpoBinHMKOBI NpHiIagu i IX XapaKTepUCTHKH

Tema 1. [TacuBHI KOMIIOHEHTH €NIEKTPOHHOT TEXHIKK [laTYMKHU CUTHATIIB. 20 4 1 15
Tema 2. [lionu, 1o H1 CTPYKTYpH Ta X XapaKTEPUCTHKH 20 4 2 14

Tema 3. Tpar3uctopu Ta iX THUIN 1 XapaKTEPUCTUKU 20 8 4 8
Paszom 3a smicmosum mooynem 1 60 16 7 37

3microBuii Moayab 2. CxeMOTexXHIKa Ta pe;KMMHU poOOTH HANIIBNPOBITHNKOBUX NMPUJIALIB.

Tema 4. Pexxumu poOOTH HaIiBIIPOBITHUKOBUX MPUCTPOIB. 30 4 4 22
Tema 5. CxemoTexHiKa aHAJIOTOBUX MTPUCTPOIB 45 10 4 31
Paszom 3a 3micmosum mooynem 2 75 14 8 53
Ycvozo zo0un 3a mooynem 1 135 30 15 90

Moayasb 2
3micToBuii Moayab 3. MaTeMaTH4Hi OCHOBH LU(PPOBOI CXEMOTEXHIKU

Tema 6. OcHoBU anreOpu JIOTIKH. 20 4 2 14
Tema 7. Kogu. Texnomnorii Ta npucTpoi KOJAyBaHHS Ta AEKOAYBaHHs iH(popmarlii 20 4 2 14
Tema 8. JIpiiikoBa apudmeTrka Ta mpUCTPOi ii peamizarii 20 4 2 14
Paszom 3a smicmosum mooynem 3 60 12 6 45

3micToBuii Moxysab 4. OCHOBH Teopii HU(PPOBUX ABTOMATIB Ta MeTOIM iX peaJstizamii

Tema 9. Teopis nuudpoBux aBTOMATIB. Ta METOAM 1X amapaTHOI peanizamii 25 4 2 19
Tema 10. [{udpoBi mpuCTpOi 3 MaM’ATTIO — PETICTPH, JTIYHIBHHUKY , OydepHi TPUCTPOi 25 8 4 13
Tema 11. Lludpoananorosi Ta ananoro — uudposi neperBopeHHs. Llndposi 3acobu BUMipIOBaHHS 25 6 3 16
Pa3zom 3a smicmosum mooynem 4 75 18 9 48
Ycvozo zo0oun 3a modynem 2 135 30 15 90
Paszom 3a Kypcom 270 60 30 180
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TeMaTHYHHUH IJIAH HABYAJBLHOI I CIMILIIHA

Kinbkicth ronus (3a0uHa ¢popma)
Has3Bu 3MicTOBUX MOYIIB i TeM y TOMY 4HCII
yeporo JICK. 1.p. c.p.
1 2 3 4 5
Moayas 1
3microBuii MoayJs 1. HanmiBnpoBinHMKOBI NpHIagu i IX XapaKTepuCTHKH

Tema 1. [TacuBHI KOMIIOHEHTH €NIEKTPOHHOT TEXHIKH JlaTYMKHU CUTHATIIB. 20 - - 20
Tema 2. [lionu, 1o H1 CTPYKTYpH Ta X XapaKTEPUCTHKH 20 0.5 1 18.5
Tema 3. Tpan3uctopu Ta iX THUIH 1 XapaKTEPUCTUKH 20 2 1 17
Paszom 3a smicmosum mooynem 1 60 2.5 2 55.5

3microBuii Moayab 2. CxeMOTexXHIKa Ta pe;KMMHU poOOTH HANIIBNPOBITHNKOBUX NPUJIALiB.

Tema 4. Pexxumu poOOTH HaIiBIIPOBITHUKOBUX MPUCTPOIB. 30 2 28
Tema 5. CxemoTexHiKa aHAJIOTOBUX MTPUCTPOIB 45 15 1 42.5
Paszom 3a 3micmosum mooynem 2 75 3.5 1 70.5
Yevozo cooun 135 6 3 126

Moayasb 2
3micToBuii MoayIb 3. MaTeMaTH4HI OCHOBH LU(PPOBOI CXEMOTEXHIKU

Tema 6. OcHoBU anreOpu JIOTIKH. 20 2 18
Tema 7. Kogu. Texnomnorii Ta npucTpoi KOJAyBaHHS Ta AEKOAYBaHHs iH(popmarlii 20 0.5 1 18.5
Tema 8. JIpiiikoBa apudmeTrka Ta mpUCTPOi ii peamizarii 20 0.5 1 18.5
Paszom 3a smicmosum mooynem 3 60 3 2 55

3micToBuii Moxysb 4. OCHOBH Teopii HU(PPOBUX ABTOMATIB Ta MeTOIM iX peaJstizamii

Tema 9. Teopis uudpoBux aBTOMATIB. Ta METOAM iX amapaTHOi peaizamii 25 0.5 1 23.5
Tema 10. [{udbpoBi mpuCTpOi 3 MaM’ATTIO — PETICTPH, JTIYHIBHHUKY , OydepHi TPUCTPOi 25 2.5 1 21.5
Tema 11. Lludpoananorosi Ta anasoro — uudposi neperBopeHHs. Lludposi 3acobu BUMipIOBaHHS 25 1 24
Pa3zom 3a smicmosum mooynem 4 75 3 3 69
Ycevozo 200un 135 6 5 124

Pazom 3a Kypcom 270 12 8 250
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5.3. Temu npakTHYHHUX 3aHATH

No Kinbkictsb
J1a0. HasBa temu TOAMH
(1eHHa/3a04HA
po0.
dbopma)
3micToBuii MoayJb 1

1 BuBdenHss mporpamMmHOro mnpoaykry MynbTHCIM 1T TIPOBEACHHS 1/0
BIpTyaJIbHUX J1a00paTOpHUX poOIT. BuBUeHHS 0i0MIOTEKH MaCUBHUX
KOMITOHEHTIB. JIOCTI/DKEHHSI TEXHIYHUX XapaKTePUCTUK TACHBHUX
KOMIOHeHTiB. [4]

2 BuBueHHsT XapaKTEepUCTHK JiOAIB, CTAOUTITPOHIB, Ta iX PI3HOBHUJIIB. 2/1
BuBuUeHHS 9aCTOTHUX BIACTHBOCTEH MIOJHUX CTPYKTYp. JocmimKeHHs
XapaKTEPUCTHK JII0JHOTO ONTpoHa. [4]

3 BuBdeHHsT XapaKTepHCTHK OIMOJAPHUX TPAH3UCTOPIB TPHU PI3ZHUX 2/1
cxemax BKIIOYeHHs. JIOCHI/DKEHHS YacTOTHHX  BJIACTHBOCTEH
O1MmoIIpHOTo TpaH3ucTopa. [4]

4 BuBYeHHS XapaKTepUCTHK MOJBOBUX Ta KaHAIBHUX TPaH3UCTOPIB. 2/0
JlocImiKeHHsT YaCTOTHHX BIIACTHBOCTEH MOJLOBUX TPAH3UCTOPIB.[4]

3mMicToBHIi MOYJIb 2

5 BuBdeHHS KIIOYOBHX PEXKHUMIB POOOTH OIMOJAPHUX 1 TOJHOBUX 2/0
TpaH3UCTOpiB.  BUBUEHHS  mapameTpiB  KJIIOUOBHX  PEXKHMIB.
JlocmipKeHHsT CTaHAapTHAX TPAH3MCTOPHUX KiIro4iB. [4]

6 BuBueHHs  aHAJOrOBMX  pPEXHMMIB  OINOJSPHUX 1  TOJBOBUX 2/0
Tpan3ucTopiB. JlochimkeHHss ocoOauBOCTEl  BHOOpPY poOoumMx
pexxumis. [4]

7 BuBdeHHS BIUIMBY 3BOPOTHHX 3aB’sI3KIB Ha POOOTY TPaH3UCTOPHUX 2/1
nizcuaoBayviB. Po3paxyHku crabumizaTopiB Hanpyru. [4]

8 BukopucranHss XapaKTepUCTHK OMEpPAlIMHUX MMIJACHIIOBAYIB  Ta 2/0
OPOCTHX CXeM Ha 1IX OCHOBI — MIiJACWIIOBaYiB, (UIBTPIB,
reneparopis.[4]

3micToBuii MOTYJIb 3

9 Bukopucranas cnocoOiB peamizamii THHIOBHUX JIOTTYHUX (YHKIIIH, 2/0
6azoBux soriunux enementiB KMOH ta TTJI ta ix uacoBux Ta
YaCTOTHHUX BIACTHBOCTEH. [6]

10 Buxopucranus mpocTtux crnoco6iB KOAYBaHHS Ta MOOYI0Ba MPOCTUX 2/1
KozepiB. BukopucrtaHHs amapaTHUX KOAEPIB — JEKOAEPIB a TaKOX
MYJIbTHILICKCOPIB Ta AEMYJIbTHILIEKCOPIB. [6]

11 BukopucranHs =~ CXeMOTeXHIKM  Ta  TEXHOJOrM  peamizamii 2/1
apu(METUYHUX TPUCTPOIB- CyMaTOpiB, KOMITAPATOPIiB, MPHUCTPOIB
BiJTHIMaHHs Ta iH. [6]

3microBuii Mmoxyanb 4

12 BukopucranHs aiaropuTMiB poOOTH Ta CXEMOTEXHIKHM LHU(POBUX 2/1
ABTOMATIB 3 BUKOPHCTAHHSIM Pi3HUX THITB TpHUrepis. [6]

13 BukopucranHs JBIHKOBHX JIYWIBHHUKIB, p ®HUMIB iX p 000u Ta 2/1
oOJyacTeli BUKOPUCTAHHs B 3ajadax oOpoOku iH(opMaIlii Ta CHCTEM
aBTOMAaTHKH.[6]

14 BukopucranHs pericTpiB Ta CXeMOTEXHIKM Ha iX OCHOBI /Ui 00poOKH 2/1
iHpopMamiiHuX MOTOKIB. [6]

15 Bukopucranas 1u@po-aHaTOrOBUX Ta aHAIOr0 - IUPPOBUX 3\0
MEePETBOPIOBAYIB Ta 1X BUKOPUCTAHHS B 3a7a4ax oOpoOku iHhopmartii
Ta BUMIPIOBAJIBHOT TEXHIKH.[6]

Pazom 30/8
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* B Tabm. 5.3 HaBenmeHi pekoMeHJO0BaHI TeMH. B HaByaibHOMY TOCIOHUKY [4]
nigrorosieHo 30 Tem, a B mociOHUKY [6]- BiAMOBIMHO - 25 TeM NpPaKTHYHUX 3aHSTh,
K1 MOXYTb BUOMPATUCH CTYJEHTaAaMH CaMOCTIITHO, a00 MO peKoMeHalii MaiOyTHIX
3aMOBHHKIB.

5.4.Camocriiina podora
Po3noain roauH caMocTiiHOT poOOTH JJIsl CTYICHTIB JICHHOI (POpMH HABYAHHS:

— MIArOTOBKA JI0 TECTYBaHHS I10 MPaKTHYHIN poOoTi— 1 200. | 1 3anamms;

— BHUKOHAHHS JIOMAIIIHhOI CcaMoOCTiitHO1 poOoTH — 1.5 200./1 po6omy;,

— TIAroToBKa 110 ek3aMeny — 10 200;

— TIATOTOBKA 10 3ajiiky — 14.5 200.
— 3aBaaHHsA IJIs1 CAMOCTIHOI po00TH

No B poGorn KinpkicTh
3/1 roaud (J1/3)
3micToBuii mogyas 1

1 ITinroToBKa 10 MPAKTUYHUX 3aHATh 8(20)

2 BukoHaHHs JOMaINIHLO1 CAMOCTIMHOT pOOOTH 15(18,5)

3 ITigroToBKa 0 TECTyBaHHs 14 (17)
Pa3zom 3a 3M 37 (55,5)

3micToBHit MOYJIb 2

1 [TinroToBKa 10 MPAKTUIHUX 3aHITh 16(28)

2 BukoHaHHs JOMaNIHLO1 CAMOCTIMHOT pOOOTH 15(22)

3 ITigroToBKa /10 3aJIiKy 22(20,5)
Pazom 3a 3M 53 (70,5)

3micToBuit MOaYyJIb 3

1 [TinroroBKa 10 MPAKTUIHUX 3aHITh 14(18)

2 BuKOHaHHS JOMAaNTHROI CAaMOCTIHHOT pOOOTH 14(18,5)
ITigroToBka 0 TECTyBaHHs; 14 (18,5)
Pa3zom 3a 3M 42(55)

3micToBHii MoayJb 4

1 ITinroToBKa 10 MPAKTUYHUX 3aHATh 19 (23,5)

2 BukoHaHHs JOMaINIHLO1 CAMOCTIMHOT pOoOOTH 13(21,5)

3 ITinroToBKa 10 €K3aMeHy 16 (24)

Pazom 3a 3M 48(69)
Pazom 180 (250)
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3aBaaHHA VISl CAMOCTIiHOI po0oTH

JloMmanHi 3aBJaHHA JJI1 CAMOCTIHHOIO0 BUBYEHHS | BAKOPUCTAHHS MaTepiaxy
JIEKIIiil.

3aBaanns 1.

Bubparu 3 karanoris Intepuery (Data sheet) ogun 3 macuBHHX KOMIOHEHTIB (
MACUBHUM PE3UCTOP, TEPMO PE3UCTOP, TEH30 PE3UCTOP, MArHIiTO Pe3UCTOp, HOTO
PE3UCTOP) 1 BUBYUTH HOTO BIIACTUBOCTI 1 XapaKTEPUCTUKU. HABECTU CXEMY HOTO
BKJTFOUEHHS JIJISl IPaKTUYHOTO BUKOpUCTaHHS. HaBecTu ioro BoibT-aMIiepHi Ta iHIII
XapaKTePUCTHKH, IO 3a/1aHi B Karajorax. [lossICHUTH iX IpU3HAYCHHS i
BUKOPHUCTAHHS I TPAKTUYHUX 3a7a4d. HaBecTn npukiaau BUKOPUCTaHHS
BUOPAHOTO KOMITOHEHTY. 3p0OMTH BUCHOBKH 3 TOYKU 30PY BUKOPHUCTAHHS TIPUTIATY —
HOro IMO3UTUBHI 1 HETaTUBHI CTOPOHH.

3aBaranHsa 2.

Bubpatu 3 [aTepHeT KaTaioriB OJUH 3 BUIIPSAMIISIOYUX J110/I1B 1 BUBUUTH HOTO
TEXHIYHI XapaKTepucTuku. PexkomenayeThcss BUOpaTH 11011 3 610J110TEKH €IEMEHTIB,
1o € B Multisim. TTopiBHSITH KaTa0XKHI 1 MOJICIIbHI TApaMETPH MPHUIIAIY.
BianoBinHo, MOPIBHATH YacTOTHI BJIACTUBOCTI npuiiaay. [lopiBHsATH napameTpu
BUINPSAMIIAIOUOTO J10oay 3 napamerpamu aiony Llorrtki.

Bubpatu 3 [aTepHeT KaTajioriB OJuH 3 J110/11B, 1110 BUKOPUCTOBYETHCS SIK JATUUK
¢13uuHUX BenuuyrH. BuBunTH Hloro karanosxHi gaHi. [IosICHUTH iX MpU3HAYEHHS.
HaBECTU CXEMU BKJIIOUEHHS 1 0COOJIUBICTh BUOOPY Jl1ana3oHy poOOYMX MapameTpiB.
3poOUTH BUCHOBKHU 10 BUKOPUCTAHHIO MTPUIIAlY, BAAUIMTH KOO MO3UTHBHI 1
HETaTHUBHI1 CTOPOHH.

3aBaanns 3. BukopucroByrouu 0i0moTexy enementiB Multisim, BuGpatu mo
OJIHOMY 3 MaJIONOTYy>kHUX Tpausuctopis BJT, IBJT, JFET. BuxopucroBytouun
KaTaJloKH1 J1aHi [HTepHeT, BUBYUTH 1X TEXHIUHI XapaKTEPUCTUKH 1 TOPIBHSATH 3
MOJIEJIbHUMH MapaMeTpamMu. BuzHauutucs 3 iX 00J1acTIMH epeBa>KkHOTO
BUKOpHUCTaHHS. JlaTh MOSCHEHHS KaTaJl0KHUM TEXHIYHUM MapaMeTpaM 3 TOUKHU 30Dy
iX mpakTUYHOTO 3HAYeHHS. [[OpIBHATH TEXHIUHI XapaKTEPUCTUKU TPAHIUCTOPIB 3
TOYKH 30pYy JHIAHOCTI iX BAX, Ta 4aCTOTHUX BIAaCTUBOCTEH.

3poOUTH BUCHOBKH 1O IEPEBAXKHOMY BUKOPHCTAHHIO MPUIIA/IB, BUIUIATH 1X
MO3UTHBHI 1 HETATUBHI CTOPOHU. 3alpONIOHYBATH BapiaHTH BIACHUX JOCIIIIB 1
MPOJEMOHCTPYBATH iX. 3pOOUTH BUCHOBKH.

3aBaanns 4.

Jlis BuOpaHuX B TOIEpENHIA TeMi TPAaH3UCTOPIB PO3POOUTH CXEMH iX poOOTH B
pPEeXUMI KJTFOYa 1 CKJIACTH iX y BipTyanpHil naboparopii Multisim. BusnauuTwcs 3
BEJIMYMHAMHU HAIPYT XKUBJICHHS, BUXOAS4M 3 oOMexxkeHHs 15 B. BukopucroByroun
KaTaJIOXkKHI JIaH1, 3aJIaTh TTapaMeTPpH BX1IHOTO IMITYJIbCHOTO CUTHAITY 1 pealli3yBaTu iX
3 JIOMOMOrow BipTyanpHuX mnpuiaaie  Multisim.  BukopucroByroun pexum

MOJICTIOBAaHHS, TOOYIyBaTH XapakTEPUCTUKU «BXi — BHUXIA» I KOXHOTO 3
TPAH3UCTOPIB. 3MIHIOIOUM YACTOTY BX1JIHMX IMITYJIbCIB BU3HAUUTHCS 3 YACTOTHUMU
BJIACTUBOCTSIMHU  KJIFOUIB. 3anpornoHyBaTH BapiaHTH BJIACHUX  JOCHIAIB 1

IPOJEMOHCTPYBATH iX. 3pOOUTH BUCHOBKH.
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3aBaanng 5

JUis TUX e TPaH3UCTOPIB OOUYHMCIUTH BEIMYMHU KOJEKTOPHUX 1 0a30BUX OMOPIB 1
BUOpaTH MOJIOKEHHS pOOOYNX TOYOK, 10 3a0€3MEeUyIOTh aHAJIOTOBUH PEXKUM POOOTH
TpaH3UCTOPiB. Bu3HaunTH Hanpyry Ha KOJEKTOPi B peKUMI criokoro. Jlatu
MOSICHEHHS 3 BUKOPHUCTAHHIM CIMEMCTBA BUX1THUX XapaKTEPUCTUK TPAH3UCTOPIB
ocobnuBocTIM pexxkuMiB B 1 AB. 3anpornonyBaTu BapiaHTH BJAaCHUX JTOCIHIJIIB i
MPOJEMOHCTPYBATH iX. 3pOOUTH BUCHOBKH.

3aBaanHs 6. BUkopucToBYyIOUM TPAH3UCTOPH 3 TIONIEPEHIX 3aBJIaHb CKIIACTU CXEMY,
10 Ma€ 3BOPOTHUH 3B's130K. [1osicHuTH QyHKIIIi 3BOPOTHOTO 3B’SI3KY. HOT0 BILJIMB Ha
KOe(DIIIEHT MiICUJIEHHS, HA BETUYMHH BX1IHOTO 1 BUXITHOTO OMOPY, HA YaCTOTHI
BJIACTUBOCTI mifcuitoBaya. CKIIaCTH BIAMOBIJIHY CXEMY 1 IPOJEMOHCTPYBATH Y
BIpTyaJIbHiil J1abopaTopii. 3ampornoHyBaTH BapiaHTH BJIACHUX JTOCJIIIB 1
MPOJEMOHCTPYBATH iX. 3pOOUTH BUCHOBKHU.

3apaanns 7.BuOpartu onepanidnuii migcuiosad 3 6iomiorekn Multisim i BuBunTH
HOTO MacnopTHI JaHi, BKIIOYal0un KOe(IIIEHT MiICUIICHHS, YACTOTHY
XapaKTEPUCTHUKY, 3HAUCHHSI BX1IHOTO 1 BUX1HOTO onopiB. Ckiactu cxemy
1HBEPTYIOUOT0 MiFCHIIOBaYa 3 Koe(iIieHTOM ITiICHIICHHS B Mexkax 10.
OOrpyHTyBaTH 3MIHY IapaMeTpiB MiJACHIIIOBaYA.

Cknactu cxeMy aKTUBHOTO (PUIbTpa HU3BKUX YAaCTOT 3 BUOPAHOIO YACTOTOIO 3pi3y 1
KPYTHU3HOIO aMILTITY/THO — YaCTOTHOI XapakTtepuctuku — 60 nb/nex. Ilosicuutu, 3a
pPaxyHOK 4OTO JIOCSTaIOThCS OTPUMaH1 pe3yabTaTH. 3ampOrOHyBaTH BapiaHTH
BJIACHUX JIOCHI/IB 1 IPOJEMOHCTPYBATH iX. 3pOOUTH BUCHOBKH.

3aBaanns 8. Cxiactu TabIUIIO ICTUHHOCTI A 4-X 3MIHHUX 1 3aJaTH JIOTIYHY
¢byHK11I0 B JocKOoHANN hopmi Ha 6 MiHTepMiB. ClliJl TPEACTaBUTH 3a7aHy (DYHKIIIFO
B MiHIMI30BaHii ¢opmi, y BUTJIsA 1 KapTu KapHo, y BUTIISIAI CXEMU, Y BUTJISII
JacOBHUX Jiarpam.

3aBaanns 9. OOrpyHTyBaTH 1 pO3pOOUTH CXEMU JIsl IEPETBOPEHHS OTHOOANTOBOTO
O1HApHOTO KOJy, MPEACTaBICHOTO B MapajieabHoMy (hopMaTi B MOCIIIIOBHUH 1
HaBmaku. HaBecTu yacoBi aiarpamu. 3anpornoHyBaTy BapiaHTH BIACHUX JOCTIIIB 1
MPOJICMOHCTPYBATH iX. 3pOOUTH BUCHOBKH.

3aBaannsa 10. O6rpyHTyBaTH 1 pO3p0oOUTH aprUPMETUYH1 TIPUCTPOI I JOJaBAHHS,
BiJIHIMaHHS 1 IOPIBHSIHHS JBOX 0JTHOOANTOBUX HaHuX. . Koau 3amaTti caMoCTiiHO.
[IponemoncTpyBaTH poOOTY pO3pOOIICHUX MPUCTPOIB y BIpTyalbHiN 1abopaToplii.
3aBaannsa 11. Po3pobutu rpad — cxemy nundpoBoro apromaTa sl peanizarii
KOZIOBOTO 3aMKa Ha YOTHPHU CTaHH. Y MOBU MEPEXOiB 3aJaTH caMOCTiitHO. Bubip
€JIEMEHTIB MaMsATI BUKOHATH CAMOCTIITHO. 3alIpONOHyBaTH BapiaHTH BIIACHUX
JOCJTITIB 1 TPOIEMOHCTPYBATH iX. 3pOOUTH BUCHOBKH.

3aBaanns 12. Po3poOuTtu Ta cKIacTu cXxemy y BIpTYJIbHIM JlabopaTopii s
MepEeTBOPEHHSI OJTHOOANTOBOIO CJIOBA, 331aHOTO y JIBINKOBOMY KOJI1 B ABIMKOBO —
necatkoBuid. [ToscHuTH 1i poOOTYy. 3anpornoHyBaTH BapiaHTH BJIACHUX JOCHIIIB 1
MIPOJIEMOHCTPYBATH iX. 3pOOUTH BUCHOBKH.



16
3aBaannsa 13. Po3pobutu cxemy Ta peanidyBartH ii y BipTyasbHii 1aboparopii
reHepaTopa ICceBI0BUIIAAKOBUX MOCI1JOBHOCTE. OOrpyHTYBAaTH CHEKTpajIbHI
XapaKTePUCTUKU CUTHAIIY T€HepaTopa.
3aBaannsa 14. Po3poOutu cxemy 1Jid EPEeTBOPEHHS OAHOOANTOBIO MapaieabHOro
O1HapHOTO KOJTy, III0 TeHEepPY€eThes 3 yacToToro 8 KI'11 B mociiioBHUM opmar.
3aBaanns 15. Po3poOutu cxeMy moABIMHOTO MEPETBOPEHHS aHAJIOTOBOTO CUTHATY Y
urdpoBUi KOJ 1 HACTYITHOTO MEPETBOPEHHS LIM(PPOBOro KOy B aHAJIOTOBUI CUTHAIL.
BuBUMTH TOMUIIKY TIEPETBOPEHHS Ta BCTAHOBUTH X 3B'I30K 3 YACTOTOKO BXiTHOTO
CUTHAITY.

InguBinyajbHe HAYKOBO OCJIIHE 3aBJaAHHSA

He nepenbaueno

6. MeToau HaBYaHHA, 32C00M IiarHOCTHKHU Pe3yJIbTATiB HABYAHHS Ta METOIIB iX
AEMOHCTPYBAHHS

6.1. MeTroau HABYAHHSA:

— JIeKIIi: TOSCHEHHS, UIIOCTPAaTUBHUN TOKa3  poOOTH €JIEMEHTIB CXeM 3
MOJIETIIOBAHHSM 1X PEXHUMIB POOOTH 3a JOMOMOTOI0 BIAMOBIIHUX MPOrpaMHUX
3aco0iB, TOOY/I0Ba CTPYKTYPHO — JIOTTYHUX 3aB’SA3KiB;

— TPaKTHYHI 3aHATTSA:  BHUKOHAHHA BIPaB, PO3PAXYHOK EJIEKTPOHHUX CXEM,
MIPOBEJICHHS] KOHTPOJIbHUX POOIT;

— nabopatopHi poOOTH: KOHTPOJIb 3a CKJIQJaHHSIM €JICKTPOHHUX CXEM, JIEMOHCTpaIlis
poOoTH cxXxeM Ha X MOJENAX, MOIyK TIOMHJIOK B CXeMmaX, IMOIIyK MPUYNH He
BIJIMOBIAHOCTI BUXIJTHUX TTapaMeTpiB 3aJaHUM;

— camocTiiiHa pobOota: pobOoTa 3 JiTepaTyporo, IOIIYK  PI3HUX BapiaHTIB
PO3B’s13aHHs IOCTABJICHOT 3a/1a4i, MiATOTOBKa pedeparis;

— 1HCTPYKTaX : O3HAMOMJIEHHS 31 cioco0aMu BUKOHAHHS 3aBJaHb, IHCTPYMEHTaMH,
MaTepiajiaMu, TEXHIKOIO O€3MeKH, MoKa3 Onepalliii Ta opraHizaiio pod0o4oro Micusl.

6.2. 3aco0u JiarHOCTUKH:

—  eK3aMEHU;

— 3aXUCT  3BITIB MO MpakTUYHUM  poOoTax. B 3BiTax mMmoBuHHI OyTH
MpEACTaBICHI CXEMH, 10 pPO3pOOJISIIUCh 1 BUKOPHUCTOBYBAIMCHL B IpoIlECi
BUKOHAHHS PoOOTH. CxeMH MOXYyThb OyTH MIATOTOBJICHI SIK B MPOTPAMHOMY
npoAykTi MynbTUCIM, TaK 1 B IHIIUX MPOTPAMHUX MPOIYKTaX, MPU3HAYCHUX JIJISI
MOJICTFOBaHHS €JIeKTpOHHUX TpHucTpoiB (Mikpokan, Opkan, Matna6). IloBunHHI
OyTH TIpeACTaBJIeHI 4acoBl jJiarpamMu poOOTH MPHUCTPOIB Ta 1HIII XapaKTEPUCTHKH,
10 IEMOHCTPYIOTh PE3yIbTaTH BUKOHAHOT POOOTH.

— 3aXHCT PE3yJIbTAaTiB BUKOHAHUX 3aBJIaHb Ta JOCIITKECHb.

—  CTYACHTCHKI MPE3CHTAIlI]l Ta BUCTYIIH Ha HAYKOBUX 3aX0JIaX.



17

/. ®OpMH MOTOYHOI0 TA MiICYMKOBOI0 KOHTPOJIIO

PiBenb 3acBOEHHS MaTepiany AUCITUIUTIHU 3MIMCHIOETHCS MIJITXOM TTPOBEICHHS
NOTOYHOrO MoayiasHOro KouTpomo ([IMK )y Buriasai muchbMOBHX KOHTPOJBHUX
po0IT ab0 TecTOBUX 3aBAaHb PI3HOI CKJIATHOCTI, MEPEBIPKU Pe3yJbTaTiB poOOTH HA
MPaKTUYHUX 3aHITTAX Ta IMJCYMKOBOIO KOHTpOJIO y (opmi ek3zameHy ( 3-i ) Ta
ex3ameny ( 4-ii cemectp). [luToma Bara 3ak/IHOYHOIO €K3aMEHY B 3arajbHIil CHCTEMI
OI1HOK — 40 OaJtiB.

[ToToyHui KOHTPOJL MPOBOAUTHCA Ha KOXKHIM NpakTUYHIM poOOTI Ta 3a
pe3yJbTaTaMd BHUKOHAHHS 3aBJaHb caMOCTIHHOI poOotu. Bin mnependauae
OIIHIOBAHHSI TEOPETUYHOI Ta MPAKTUYHOI MIJATOTOBKU 3700yBaudiB BHINOI OCBITH 13
3a3HAYEHOI TeMH LUISIXOM TECTYBAaHHS (y TOMY YMCIIl, CAMOCTIHO ONpalibOBaHOTO
Marepiany) mig yac poOOTH Ha HABYAIBHUX 3aHATTAX Ta HAOyTHX MPaKTUIHUX
HaBUYOK I11]] YaC BUKOHAHHS 3aBJIaHb MPAKTUIHUX POOIT.

[lincymkoBa oOIiHKa 3 JUCIMIUIIHA CKJIAJAEThCS 3 OIIHOK, OTPUMAHUX 3a
MOTOYHUIM MOJYJIbHUN KOHTPOJIb y (OopMi TECTyBaHHA — 10 28 OalliB, pe3yibTaTiB
poOOTH Ha TPAKTUYHUX 3aHATTAX — a0 32 OamiB Ta ex3ameHy — g0 40 OamiB
(3 cemectp) . Takoxk 3a MOTOYHUN MOAYIBLHUNA KOHTPOJIb y (pOpMi TECTYBaHHS — JIO
32 OariB, pe3ysbTaTiB pOOOTH HA MPAKTUYHUX 3aHATTAX — 70 28 OajiB Ta €K3aMEHY —
1o 40 6amis(4 cemectp) .

3a Bci koHTpousbHI 3axoau (K3) mpoTsirom ceMecTpy CTyIEHT MOKE OTpUMATH
B 0 1o 100 GaniB. YMoBoI0 Aomycky ctyaeHTa 10 K3 € minimansHa cyma 6aniB (50
OaJiiB), sIKy CTYyJEHT NMOBUHEH HaOpaTH y pa3l BUKOHAHHS BCiX €JIEMEHTIB MOJIYJIIB.
k1o cTyaeHT He HaOpaB MiHIMaJabHy cyMy OaiiB, TO BiH He aomnyckaerbes 10 K3 1
HOMy pEeKOMEHAY€EThbCS HaOpaTH 10 KIIBKICTh 3a PaXyHOK HamucaHHA pedepaTy Ha
OJIHY 13 3a3HAYEHUX BHIIIE TEM.

CemecTpoBuii MiJACYMKOBUH KOHTPOJIb 3IMCHIOETHCSI B MUCHMOBIN (opmi y
BUrisiAl TectyBanHs. CryneHt, skuii HaOpaB 3a Bci K3 menme 60 OGamiB, muiie
MIJICYMKOBY CEMECTPOBY €K3aMEHaIlliHy poOoTy (TIPOBOIUTHCS Y MUCHEMOBIN (hopmi
y BUIJISAJI TECTIB), JO SKOi BIH JIOMYCKA€ThCS, SKIIO MaE€ 3a BHUKOHAHHS BCIX
nepea0ayeHuX EJIEeMEHTIB MOIYJiB HEoOXigHy MiHiMaimeHy cymy S50 Oauis.
MaxkcnMmanbpHa KUTbKICTh OalliB 3a MiICYMKOBY €K3aMEHalliiiHy poOoTy ctaHoBUTH 40
OamiB. Pe3ynpTyroya OIliHKA BHUCTABJSIOTHCS BIAMOBIMTHO IO IIKAJIW OIIHIOBAHHS
ECTS.

@®opMHU KOHTPOJIIO Pe3yJbTATIB HABYAJIbHOI TisSUIbHOCTI CTYIEHTIB Ta iX

OL[IHIOBAHHS
IpakTnuHi w .
Kpurepii oniHroBaHHA
podoTu
CTyneHT caMOCTIHHO BUKOHAB MPAKTHUHY pOOOTY Ta BUIBHO BOJIOJIIE
4 MaTepiajgoM, 3Ha€ 0a30Bl apXITEKTypH KOMIT IOTEPU30BAHUX CHUCTEM
ynpasiinas  (KCVY), cranmaptHi iHTepdelicu KOMIT'IOTEpIB  Ta
MIKPOKOHTPOJIEPIB Ta BIJMOBIJIHI iM MPOTOKOJIW OOMIHY JaHUMHU, BMI€
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NPOEKTYBaTH CHCTEMH BBOJY-BMBOJY aHaJoOroBoi Ta IU(POBOI
iH(popMalii yepe3 cTaHAAPTHI MOPTU Ta Creliani3oBaHi nepudepiiiai
OpUCTPOi Ta PO3poOJsATH TporpamHe 3a0e3neyeHHs [Uid HHX,
BpPaxoBYIOUH MOXJIMBICTh 30€pexeHHs BaxJIMBOI 1H(opmaiii B 6a3i
JAHUX; 3HA€ 3MICT CTEKYy IIPOTOKOJIB JJisg Tepefadi JaHuxX IIo
JIOKaJIbHIM Mepex1 JJIsi KOKHOTO 3 THUINB MPOTOKOJIIB Ta MPUHIIUIH
noOy10BM mporpam B cepenonuiili LabView, Bmie cTBoproBaTu Ha 6a3i
Cy4aCHUX MIKPOKOHTPOJIEPIB Ta MPOMHUCIOBUX KOHTPOJEPIB CHCTEMH
BBOIy-BUBOY 1H(opmariii B [1K 3a qonmomororo pizHuX iHTEpGEHCIB.

[IpakTyHa poOOTa BUKOHAHA MOBHICTIO a00 He MeHIe Hik Ha 80%
BiJl 0OCsTY 3aBJaHHA, ajie B HIA € HEMOJIKA 1 HeCYTTEBI MOMUJIIKH.
Crynent 3Hae 6a3oBi apxitektypu KCVY, cranpmapthi iHTepdeiicu
KOMITI'IOTEpIB Ta MIKPOKOHTPOJIEPIB Ta BIAMOBIAHI iM MPOTOKOJIU
0OMIHY JaHWMH, OCOOIHMBOCTI Ta 00JacTi BUKOPUCTAHHS KOXKHOTO 3
HUX, BMI€ TIPOCKTYBaTH CHUCTEMHU BBOJY-BUBOJY aHAJIOTOBOI Ta
mudpoBoi iHpopMalii Ta po3podsATH mporpamHe 3a0e3rneueHHs s
HUX; 3HA€ 3MICT CTEKY MPOTOKOJIB JJIA Nepeaadl JaHUX 10 JOKaIbHIM
MEpexi Ta MPUHIUIM TOOYAOBH MporpaM, BMI€ CTBOPIOBATU
po3rajgykeHi CHCTeMH BBOAY-BUBOy iH(MopMariii B T1K.,

PoGoTy BHKOHaHO B OCHOBHOMY BIpHO (OOCAT BHKOHAHOI YaCTHHH
CTAaHOBHThH HE MeHIe 2/3 Bij 3arajibHOro o00csTy), ajge IOIyIIeHI
CYTTEBI HETOYHOCTI; MPOIYIICHI TPOMiIkHI po3paxyHku. CTyleHT Mae
ysiBieHHs npo 6a30Bi apxiTekTypu KCVY, opienTyeThCs B iHTEpdEiicax
2 Ta MPOMHUCIOBHUX MPOTOKOJIaX OOMIHY JaHMMH, BMI€ OpraHi3yBaTu
OOMIH JaHUMHU MDK MIKPOKOHTPOJIEPOM Ta KOMII'IOTEpOM 3a
HANMNPOCTIIIUM MPOTOKOJIOM; Ma€ YSIBJICHHS PO MPOTOKOJIU poOOTH B
JOKaNBHIA Mepexi Ta CIemiali3oBaHe TMporpaMHe 3a0e3leueHHs
LabView.

Po6oTy B OCHOBHOMY HE BUKOHAHO (0OCAT BUKOHAHOI YaCTUHHU MEHIIIE
2/3 Big 3arasbHOTO 00cCAry 3aBaaHHs). CTyAEHT MOKa3ye HEe3HaHHS
OCHOBHUX TIOHSATh, HEPO3YMIHHS BHBUYEHHX 3aKOHOMIPHOCTEH i
B3a€MO3B'SI3KIB, HE BMI€ BHPIIIYBaTH KIJIbKICHI Ta SKICHI 3aBJaHHS.
JonyieHi 1ICTOTHI MOMMJIKH, SIK1 MOKa3aJik, 110 CTYJAEHT HE BOJOJIIE
000B'SI3KOBIMH 3HAHHIIMHU 3 IaHOT TEMHU B MOBHIH MIpI.

Po6oTy mOBHICTIO HE BUKOHAHO a00 JOMYIIEHI CYTTEBI MOMUJIKH Ta
0 poboTa mokazaja MOBHY BIJICYTHICTh y CTy/A€HTa 0OOB'I3KOBHX 3HAHBb
Ta BMiHb 32 TEMaMH, 10 MEPEBIPAIOTHCS.

Maxcumanvua oyinka cmyoenma 3a 0anuti KOMnonenm npozpamu 32 oanu (8 pobim no
4 6anu (3 cemecmp) ; 28 6anie (1 pobim no 46anu) (4 cemecmp)
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IloTouHMii MOAYJIBHUI KOHTPOJBb Y hopMi TecTyBaHHs (3 cemecTp)
IpaBuabiix | 15q | 99 | g9 | 70 | 60 | 50 | 40 | 30 | 20 | 10
BianoBineii, %

ban 14 12 11 10 8 6 5 3 2 1

3-iicemecTp

MakcuMaJbHA KIJIBKICTH 0aJ1iB

DopMa KOHTPOJIIO Jlenna gopma 3aouna gopma

BukonanHs 3aBJ1aHb HA
MPAKTUYHUX 3aHATTAX

8x4 GainiB = 32 Oanu 8x4 OaiiB = 32 Oanu

[ToTounuit MoayIbHMIM KOHTPOJIb | 2x14 GanmiB = 28 OaniB | 2x14 6amiB = 28 GaiB

Bceboro 60 60
IloTouHMii MOAYJIBLHUI KOHTPOJb Y (opMi TecTyBaHHs (4 cemecTp)
Hpasuabnix | o, | g5 | g9 | 70 | 60 | 50 | 40 | 30 | 20 | 10
BinoBiaen,%
ban 16 14 12 |11 10 8 6 4 2 1

4-iicemecTp

MakcuMaJbHA KIJIBKICTH 0aJ1iB

dopMa KOHTPOJIIO Jlenna popma 3aouna gopma

BukonanHs 3aBJ1aHb HAa
MPAKTHUYHUX 3aHATTAX

7x4 GaniB = 28 0anu 7x4 GaniB = 28 0anu

[ToTounuit MOAYJIbHMIM KOHTPOJIb | 2X 16 GamiB = 32 GaniB | 2x 16 GaniB = 32 GaniB

Bcnoro 60 60

Kpurepii ouiHoBaHHSI 3HaHb 3 AUCHMILIIHM Y (popmi ex3ameny (3,4 cemecTp)

Ex3ameH npoBOAMTHCS B MUCHbMOBIN (POpMI Ta CKIIAIa€ThCA 3 TPHOX 3aBJaHb —
JBOX TEOPETUYHHMX 3alUTaHb Ta TecTy. MakcuMmaibHa OI[IHKAa CTYJEHTa 3a JaHHil
KOMITOHEHT nporpamu 40 OaiB

Bukonanusa nepwioco 3asdanus nompebye noHoi aHANiMuyHoi i 3MICMOBHOT
8i0n06idi (oyinoemocs 6i0 0 0o 15 banis).

13-15 6aniB OTpUMYIOTH CTYIEHTH, SKI MOBHO Ta TPYHTOBHO PO3KPHIU
TEOpPETHUYHE THUTAHHS, BUKOPHCTABIIM TPH I[OMY HE JuIle OOOB’S3KOBY, a W
JI0JIATKOBY JIITEpaTypy, B MOBHOMY O0OCS31 BOJIOJIIOTh HABUYAJBLHUM MaTepialioMm,
BUIbHO, CaMOCTIHHO ¥ apryMEHTOBAaHO MOro BHUKIANAIOTh MiJ 4Yac MHCHBMOBOI
BIJIMTOBI/I.
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10-12 6aniB OTPUMYIOTH CTYACHTH, SKI JOCTaTHbO TIOBHO BOJIOAIIOTH
HaBYaJbHUM MaTepiajoM, B I[UJIOMY PO3KPWIM TEOPETUYHE NHTAHHS, OJHAK HE
MTOBHO, 1 TOTIYCTUJIU JISKI HECYTTEBI HETOYHOCTI Ta HE3HAYHI MOMUJIKUA, HE BUCTAYAE
A0CTaTHROI TNMMOMHM Ta aprymenrtauii. [lpu mnpomy He Oyl0 BHUKOPHUCTaHO Ha
J0CTaTHROMY PiBHI 00OB’3KOBY JIITEPaTypy.

8-9 0ajiB OTPpUMYIOTh CTYJIEHTH, $KI B IIJIOMY BOJOJIIOTh HaBYAJIbHUM
MarepiajgoM, TMPaBUILHO BU3HAYWIM CYTHICTh THTAHHS, ajic PO3KPUIM HOro HE
MOBHICTIO, 0€3 TJIMOOKOro BCEOIYHOro aHami3y, OOTpYHTYBaHHsS Ta apryMEHTallii,
JOMYCTUBIIY JEsKl HE3HAYH1 TTOMUJIKH.

6-7 OaxiB OTPUMYIOTH CTYACHTH, SKi B IIJIOMY BOJIOJIIOTH HaBYAIbHUM
MarepiajioM, MPaBWIbHO BU3HAYWIIM CYTHICTh NUTaHHS aje 0e3 BUKOPUCTAHHS
HEOOXIJTHOT JIITepaTypy, PO3KPUBIIM HOr0 YaCTKOBO 1 JOMYCTHUBIIHA MPHU I[BOMY
OKpeMI CYTT€BI HETOYHOCTI 1 IOMHJIKHM, KOTP1 YacCTKOBO BIUIMBAIOTh Ha 3arajibHe
PO3yMIHHS NMUTAHHS.

3-5 0axiB OTPpUMYIOTH CTYJEHTH, SIKI HE B TOBHOMY O0OCS31 BOJOJIIOTH
MaTepiasioM, 3arajioM MPaBWJIbHO BU3HAYWIM CYTHICTh MMUTAHHS, OJIHAK HEJOCTATHHO
a00 MOBEPXHEBO PO3KPHUBIIH OUIBIIICTh HOTO OKPEMHUX TMOJIOKEHD 1 IOMYCTUBIIH MPU
IIbOMY OKpEMI IMOMUJIKH, SIK1 YaCTKOBO BILUTMHYJIA Ha 3arajbHe PO3YMIHHS MPOOIEMH.

0-2 6anm OTPUMYIOTh CTYACHTH, SKi YaCTKOBO BOJIOJIIOTH HaBYAIBHUM
MarepiajioM, (pparMeHTapHO Ta IMOBEPXHEBO PO3KPUIIU JIUIIE OKPEMi IMOJIOKECHHS
MUATaHHA 1 JTONYCTWIM MPU LbOMY MEBHI CYyTTE€BI MOMWIKH, KOTP1 3HAYHO BIUIUHYJIH
Ha 3arajbHE PO3YMIHHS TUTAHHSI.

llpyee numanns nompebye KOpomkoi 8i0nogioi, Kompa pO3KpUBAE CYMHICHIb
Mo20 YU IHUWO020 NOHAMMS AO0 MeopemuyHo20 NoI0MCeHHs (oyintoembes 610 () 0o 15
banis).

12-15 6aaiB OTpUMYIOThH CTYI€HTH, K1 TOBHICTIO PO3KPUIIU CYTHICTH IOHSTTS,
Janu Moro 4iTKe BHU3HAuYeHHs a00 TMpoaHali3yBad 1 3pOOMIA BUCHOBOK 3
KOHKPETHOT'O TEOPETUYHOTO TIOJIOKESHHS.

7-11 6ajgiB OTPUMYIOTh CTYACHTH, SIKI IPaBUJIbHO, aje HE TOBHICTIO JaJIH
BU3HAYCHHS TIOHATTS, a00 MOBEPXHEBO IMMpOaHAII3yBaIM 1 3pOOWIM BHUCHOBOK 3
TEOPETUYHOTO MOJIOKECHHS.

3-6 06ajiB OTPUMYIOTH CTYICHTH, SKI TNPaBUIBHO, ajie JHIIE YaCTKOBO
BU3HAYIJINA T€ YH 1HIIIEC TTOHATTS, 200 YaCTKOBO MpOaHaTi3yBaau 1 3p0OUIN BUCHOBOK
3 TEOPETUYHOTO TIOJIOKEHHSI.

0-2 6aam OTpUMYIOTh CTYJIEHTH, Kl YACTKOBO 1 TOBEPXHEBO BU3HAYWIN T€ YU
iHIme TOHATTS a0o CchOPMYITIOBAIM BHCHOBOK 3 TEOPETUYHOTO TIOJIOKCHHS,
JIOTTYCTUBIITYA HETOYHOCTI Ta TTOMUJIKH.

Tpeme 3asoanus cemecmposoco 3aniky (7 cemecmp) abo niocymKo8020
ex3amerny (8 cemecmp) npedcmasnie coboro mecm, wo micmums 10 3anumans i
oyinroemocs 6i0 0 0o 10 6anis. Koowna eipna 6ionosiob Ha 3aNUmauHs mecmy
oyinoemocs 6 1 oai.
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8. Kpurepii oniHioBaHHSI pe3y/ibTATiB HABYAHHS

3-11 cemecTp

JlenHe BiaaiICHHS 3a04He BIIIJIEHHS
KinbkicTh KinbkicTh
Bua po6otu Sauin Bunx pobotu Sain
T1 [TpakTuuni po6oTH 8 [IpakTuani po6OTH 8
Nel, Ne2 Nel, Ne2
3M 1
T [IpakTnuna 4 [IpakTnuna 4
poboTta Ne3 pob6oTta Ne3
T3 [IpakTnuna 4 [IpakTnuna 4
pobota No4 pob6ota No4
[IMK Tect 14 Tect 14
T4 [TpakTuuni poGoTH 8 [IpakTuuni poOOTH 8
Ne5, Ne6 Ne5, Ne6
3M 2 : :
TS [IpakTuuHi poOOTH 8 [IpakTryHi poboTH 8
No7 ,No8 No7,Ne8
[IMK Tect 14 Tect 14
Hincymrosuia Ex3amen 40 Ex3amen 40
KOHTPOJIb
Cyma 100 100
4-1i cemecTp
JlenHe BiaaiICHHS 3a04He BIIIJIEHHS
KinbkicTh KinbkicTh
Bun pobotu Sauin Bun pobotu Sain
[IpakTnuna
T6 Efggf;;fg 4 poboTa 4
3M 3 i Ne 9
T7 IIpakTnuna 4 [IpakTnyna 4
po6ota NelO po6ota Ne 10
TS IIpakTnuna 4 [IpakTnyna 4
poGota Nell po6ota Nell
[IMK Tect 16 Tect 16
[TpakTuuni po6oTH [IpakTuani po6OTH
M4 i Nel2, Nel3 8 Nel2 Ne 13 8
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IIpakTnuna [IpakTuna
T10 pobota Nel4 4 po6ota Ne 14 4
IIpakTnuna [IpakTuna
T pobota Ne 15 4 po6ota Ne 15 4
[MIMK Tecr 16 Tecr 16
Mincymxorit Ex3amen 40 Ex3zamen 40
KOHTPOJIb
Cyma 100 100

Ilomimka. Ilpu amecmauii no npakmuyHux pooomax i OOMAUWIHIX 3A80AHHAX
GUKIA0ay moice 30L1vuiyeamu KilbKicmb HAOpanux 0aiie y mux 6unaokax, Kou
CMYyO0eHm RpPOAGNAE MEOPYY AKMUGHICMb I GUKOHYE podoOmu 3 ejlemeHmamu
00CNi0MNCEHHA, W0 He nepeddaueHi memor. 3a2aibHA KibKICMb 000aAmMKOBUX
oanie ne nosunna nepesuwiyeamu 40. Ilpu wuvomy cmyoenm moxce 0Oymu
36i1bHeHUl 610 icnumy. /lonomixcui 6anu cmyoenm moixce Hadpamu 3a HAYKOGy
pooomy, 3 AKOW GIH NPUIMAE YUACMb 6 KOHKYPCAX CHYOCHMCbKUX HAYKOGUX
pooim.

9. IncTpymMeHTH, 00,1aITHAHHS Ta MPOrpaMHe 3a0e3nevYeHHsl, BAKOPHUCTAHHS
SIKUX Mepeadadyac HaBYAJIbHA IUCIUILIIHA

Kypc nexmiii 3 AMCHUIIIIHK MPOBOJUTHCS € BUKOPUCTAHHSM TIPOEKTOpa, 3
JOTIOMOT'OI0 IKOTO TOCTIMHO JI€MOHCTPYEThCA Ha BEJUKIM KUIBKOCTI 3arOTOBJIEHUX
NPUKIAIIB BECh HaBUAJIbHUI Matepian. [t bOro BUKOPUCTOBYETHCS BipTyalbHA
naboparopist Multisim, cryneHnTchka Bepcis. 3 11 JOIMIOMOro0 JEMOHCTPYIOTHCS HE
TUIBKU BOJIBT — ammepHi xapaktepuctuku (BAX) mpunanis, a y dbopmi aianory 3
CTyIeHTaMu (POPMYETHCSI TOCTIAOBHICTh MPOBEACHHS JOCTIAIB MJiA X OTPUMAHHS.
HaouHo mnoka3yeTbcsi BIUIUB TEMIEpaTypd Ha BOJIBT- aMIIEPHI XapaKTEPUCTUKH
MpWIA/iB, JEMOHCTPYETHCS BHUIJISIA BOJBT- aMIIEPHUX XapPaKTEPUCTHK TIPH
MOCJTIIOBHOMY 1 MapaJieIbHOMY 3’ €/THaHH1 JIIHIMHUX 1 HeJIIHIMHUX JTBOTIOJIFOCHUKIB.

B pexumi mianory 3 CTyleHTamMH OOTOBOPIOIOTHCS OCOOJHMBOCTI BHOOPY PEKUMIB
IpUIaAiB, iX poOOYMX TOYOK Ha CIMEMCTBI HeMiHiHNX BAX.

AHQJIOTIYHO B PEXHMI J1aJIory OOrOBOPIOIOTHCA 3ajiadl, SKi PO3B’SA3yHOTHCS 3a
JIOTIOMOT'O0 MPUCTPOIB U(PPoBOT cxeMoTexHiKU. [locTiitHO neMOHCTpYy€eThes poOoTa
M(POBHUX MPHUCTPOIB PI3HOTO PIBHSI CKIATHOCTI, OOTOBOPIOIOTHCS 1 CTABISTHCS HOBI
3ajavi g TEHEpyBaHHSA 1€l C CTOPOHM CTyAeHTiB. YacTmHa mHMX 3amad 1
MOCIIJIOBHICTh iX PO3B’sI3aHHS BHHOCUTHCA Ha MPaKTU4HI poOoTH. [HIA yacTHHA
MPOIOHYETHCS JIJIs1 TOMAIIHBOTO PO3B’A3aHHS 3 BIAMOBITHOIO aTE€CTAIIETO.
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