YKPATHCBKHUI JEP)KABHUM YHIBEPCUTET
3AJIBHUYHOI'O TPAHCIIOPTY

3ATBEPIKEHO

[TpoTokon 3acimanHs kadeapu eIeKTPOCHEPTETHKH,
CJIEKTPOTEXHIKU Ta €IEKTPOMEXaHIKU

Bix 29 cepmust 2024 poky Ne 1

CUJIABYC

3 JTUCIUIUIIHA

«MIKPOIIPOLIECOPHI IIPUCTPOI B CUCTEMAX
EJJEKTPUYHOI TSI W»

Ha 2024-2025 HaBuanbHUIA PiK

PiBens BuUIIOi OCBITH — nepimii (0akaJaBpChKHii)

["any3b 3HaHb — 27 «TpancnopT»

CremianbHicTh — 273 «3aj1i3HMYHUI TPAHCTIOPT»

Ocsaitas nporpama — « EJ1eKTpoBO3M Ta eJ1eKTPONOi3an»

Yac Ta ayauTopis TPOBEICHHS 3aHATh — 3TIHO PO3KIALy 3aHITh 32 IMOCHIAHHIM
http://kart.edu.ua/osvita/portal-rz

KOMAHIA BUKJIAITAYIB
Jlextop: Hepybaubkuii Bosiogumup IaBiaoBuy (kaHauaaT TEXHIYHUX HAYK, TOIEHT,
JOLEHT KadeapH eIeKTPOCHEPIeTHKH, EJICKTPOTEXHIKH Ta €JICKTPOMEXAaHIKH)
Be6-cropinka: hhttps://kart.edu.ua/staff/nerubatskyi-volodymyr-pavlovych
KonTakrtu: Ten.: 095-045-78-01; e-mail: nerubatskyi@kart.edu.ua
Koncynbrariii: BiBTOpok Ta uetrep 3 14.00 no 16.00.

Posmimenns kadbenpu: M. Xapkis, maiinan deiepbaxa, 7, kopiyc 2-id, aynuropis 2.232.

Be6-cropinka Kypcy Ha mopTaji JUCTAHIIITHOTO HABYaHHS:
https://do.kart.edu.ua/course/view.php?id=12780

Omnuaiin popym Kypey: https://t.me/usurt_etem_nvp_mpset
JlonaTtkoBi iHpopmartiiini marepianu: http://lib.kart.edu.ua
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KOMIIETEHTHOCTI KYPCY

Kypc mae Ha meTi copMyBaTH Ta pO3BUHYTH TaKi KOMIIETEHTHOCTI Yy 37100yBadiB
BUIIO] OCBITH.

1. IlinHiCHO-CMUCJIOBY KOMIIETEHTHICTH ((hOpMyBaHHS Ta PO3IITUPEHHS CBITOTJISTY
3m00yBadya BHIIOI OCBITHU B HANpsAMKY PO3BUTKY MIKPOEIEKTPOHIKM, BUKOPHCTAHHS
ICHYIOUMX TOIOJIOTI HAamiBOPOBIAHUKOBUX MPHIAIIB, TPUCTPOiB, MOOYAOBAHUX Ha iX
OCHOBI, Ta IHTETPATBHUX MIKPOCXEM).

2. ConiajJibHy KOMIIETEHTHICTH (BMIHHS pO3B’SI3yBaTU MpoOJieMH B PI3HUX
KUTTEBUX CUTYyaIlisX, HA0yBaTH HABUYKH B3a€EMOPO3YMIHHS, BU3HA4YaTH OCOOMCTI poJIi B
PO3BUTKY  Cy4YacCHUX  MIKPOMNPOIECOPHUX  CHUCTEM Ta  3aco0iB  KEpyBaHHS
€JIEKTPOTPAHCIIOPTOM).

3. 3arajibHOKYJbTYPHY KOMIETEHTHICTb (PO3YMIHHS KYJIbTYPHHUX, ICTOPUYHUX Ta
perioHaIbHUX 0COOJIMBOCTEH, IO CKIIANIMCS B YKpaiHi Ta 3a ii MexaMu B 001aCTi TEXHOJIOT1i
BUpOOJIEHHA Ta (DYHKIIOHYBAaHHS CYYaCHUX IHTETPAIBHUX MIKPOCXEM, iX MpPaBHIbHOI
eKCIuTyaTallii Ta 00CIyroByBaHHs).

4. MoTuBaliiiHy KOMIIETEHTHICTh (37aTHICTh 3J00yBadya BHUIIOI OCBITH JI0
HAaBYaHHS, BUHAXIJJIMBOCTI, HAOyTTS OCOOMCTHUX NPAKTUYHHUX 3J10HOCTEH B 00JacTi
CTBOpPEHHS, €KCIUTyaTalii Ta oOCIyroBYBaHHS CY4YaCHHMX MIKPOIPOIIECOPHUX CHUCTEM Ta
3ac00IB KEpyBaHHS 3aJI3HUYHUM 1 MICBKHM €JIEKTPOTPAHCIOPTOM, HAOYTTS HABUYOK
aJanTyBaTHCh Ta OyTH MOOUIbBHMM, BMIHHS JTOCSATaTH YCHIXYy B JKUTTI, pOOUTH BIACHUH
BHUOIp Ta BCTAHOBJIIOBATH OCOOUCTI LILII1).

5. HapuaibHO-Ni3HABAJILHY KOMIIETEHTHICTH ((pOopMyBaHHs y 37100yBava BHILOI
OCBITH 3aIlIKaBJICHOCTI MpO 0a30Bi EJIEKTPOHHI MPHUCTPOi AHAIOTOBOiI CXEMOTEXHIKU:
OaratokackaJHl MIJCUIIOBAaYl 3 €MHICHUM 3B’SI3KOM, MiACHIIIOBaYl MOCTIHHOTO CTPyMY,
mudepeHItiaibHl  MiICUITIoBaYl, OIepaliiiHl MiJCKII0BaYl, TEHEpaTOpu TapMOHIYHHX
KOJIMBaHb, KOMIApaTOpH; 0a30B1 €JIEKTPOHHI NPUCTPOi HU(PPOBOI CXEMOTEXHIKH: KIFOUOBI
CXEMH, JIOTIYHI €JEeMEHTH, TPUTepH, JIYWIbHUKUA, PEriCTpH, AuIIA(paTtopu Ta
MYJIbTUIUIEKCOPH;  TE€HEpaTOpM TapMOHIYHMX  KOJMBaHb, MYJbTUBIOpaTOpu  Ta
OJTHOBiOpaTopwm).

6. Indopmaniiiny koMneTreHTHiCTH (PO3BUTOK BMiHb 37100yBaya BUIIOI OCBITH JI0
CaMOCTIMHOTO TIONIYKY, aHalli3y, CTPYKTYpYBaHHS Ta BigOOpy MOTpiOHOI iH(opMarlii B
00J1aCTi OCHOBHHMX XapaKTEPUCTHK Ta TEXHIKO-€KOHOMIUYHUX TIOKa3HHUKIB Cy4acHUX
MIKPOKOHTPOJIEPIB Ta MiKpOIIPOIIECOPIB).

7. KOMyHiKaTHBHY KOMIIETEHTHICTh (PO3BUTOK Yy 3/100yBaya BHILOI OCBITH
HAaBUYOK pOOOTM B KOMaH/AlI 3a pPAaXyHOK peaii3aiii TIpylnoBUX IPOEKTIB B 00yacCTI
PO3paxyHKH Ta MaTEMaTUYHOTO MOJEIIOBAHHS 0a30BHX CXEM aHAJOTOBHX Ta IMITYJIbCHUX
MIPUCTPOIB, CHHTE3Yy €JIEMEHTAPHUX KOMOIHAIIIMHUX CXEM, PO3PAXyHKY Ta CHHTE3Y CUCTEM
KepyBaHHS Ha 0a3l 1HTErpaJbHUX MIKPOCXEM; BMIHHS TPE3EHTYBATH BJIACHUUN MPOEKT 1
KBaTi(hiKOBAHO BECTH JUCKYCIIO Y JOCIIKYBaHil cdepi).

8. MyHKUiOHATbHY KOMIIETEHTHICTDH (BMIHHS 3700yBaya BUIO1 OCBITH ONEpyBaTH
3HAHHAMHM, HAOyTHMH B 00JIaCTi MIKPOIPOIICCOPHUX CHUCTEM Ta 3aco0lB KepyBaHHS



€JICKTPOTPAHCIIOPTOM B >KUTTI Ta HAaBUaHHI, BUKOPUCTOBYBATH JKepesa iHdopMalii s
MOCTIHHOTO BJIACHOTO PO3BUTKY).

9. KomneTeHTHICTH 0COOMCTICHOT0 CAMOBIOCKOHAJIEHHS (€JIEMEHTH TyXOBHOTO I
IHTEJIEKTYaIbHOTO CAMOPO3BUTKY; MiATPUMKA TOCTIHHOT Karu 10 CaMOBIOCKOHAJICHHS Ta
CaMOIII3HAHHS 3a PaxyHOK IOCTIHHOTO TOIIYKY MIAXOAIB A0 NHUTaHHS OMNTHMi3alli
ICHYIOUHMX Ta PO3pOOJSHHS HOBHX MIKPOIPOIECOPHUX CHCTEM Ta 3ac00iB KepyBaHHS
CJIICKTPOTPAHCTIIOPTOM).

YOMY CJIIJI OBPATU CAME IIEH KYPC?

Sxmo Bac wikaBiATh NUTaHHS NpPU3HAYEHHS, OylOBM Ta MPUHIUIY PoOOTH
MIKPOEJIEKTPOHHUX CXE€M, iX BHUKOPUCTAHHS JUIsl BUPOOJICHHS, Mepeaadl Ta pOo3MOJALTY
€JIEKTPUYHOI €HEprii B MPUCTPOSIX MPOMHUCIOBOI €JIEKTPOHIKM Ta €JIEKTPOHHHUX BUpPOOax,
€JIEKTPUYHIM 1HXEHEpii, aBTOMATHUIll, TeJeMeXaHill, 1HPOpMaliiHO-BUMIPIOBAJIbHINA Ta
0OYHMCITIOBANIbHIN TEXHIL1, €1eKTpoTpaHcnopTi — Bam morpidHo came ne!

Binx 3m00yBa4iB BUIIOT OCBITH OYIKYETHCS JIMILIE OJHE — Oa’KAHHA HABYATHCH!

CyMIIIHHO TIOCTAaBUBIIMCH 1O BUBYEHHs LbOro Kypcy Bu cranere QaxiBuem B
OUTAHHSX, [0 CTOCYIOTbCS MIKPONPOLECOPHUX CUCTEM Ta 3aco0iB KepyBaHHs
€JIEKTPOTPAHCIIOPTOM, a KOMaH/1a BUKJIa/1ayiB B mpoueci Bamoro HaBuanHs HajgacTh Bam
OyIp-IKy KOHCYJBTATHUBHY JIONOMOTY 3 KypCy HaBUaJbHOI AMCIMUIUIIHK OCOOHCTO Yy
poOoumii yac, Mo €JIEKTPOHHIM MOIITI Y 3a3HAYEHHM Yac KOHCYJIbTallli Yd Ha OHJIAWH
dopymi Kypcy.

[Iporpama HaBYaJIbHOI JUCHUIUIIHU CKJIAJA€THCS 3 TAKUX 3MICTOBHUX MOIYJIIB!

1. MikpocxeMOTeXHiKa eJIeKTPOMEXaHOTPOHHUX CUCTEM.

Ha BuBYEeHHS HaBYaJIbHOI AMCHUILIIHHU BigBoguThCs 120 roamu / 4 kpequru €EKTC.

OorJisIA I CXEMA KYPCY

Lle#t kypc, sIKMi BUBYAETHCS MPOTITOM OJIHOTO CEMECTPY, Aa€ 3700yBadyaM BHINIOT
OCBITH  TJIMOOKE PO3YyMiHHS TPHUHIMIIB [ii  HAMIBOPOBITHUKOBUX  MPHIAIIB,
M1CUITIOBAIBHUX,, IMITYJIbCHUX, JIOTIYHHX, IU(DPOBUX Ta MEPETBOPIOBATLHUX MPUCTPOIB, iX
TEXHIKO-EKOHOMIYHHX IMOKa3HUKIB, METO/IIB PO3PAXYHKY, @ TAKOK OCHOBHUX 0COOJIMBOCTEN
iX BUKOPUCTaHHS B €JIEKTPOTEXHIYHUX, €JIEKTPOMEXaHIYHUX Ta EJIEKTPOTEXHOJOTTYHUX
yCTaHOBKaXx.

Kypc nepenbadae Tpu roauHU JICKIIHHUX 3aHATh Ta OJHY TOAWHY J1aOOpaTOpPHUX
3aHATh Ha TWKIEHb. BiH CYMpOBOIKYEThCS TEKCTOBUM MaTepiajioM, Mpe3eHTallsIMU 1
IpyNOBUMMHU 3aBJIaHHAMHM. 3100yBayl BUILOI OCBITU MAaTUMYTh MOXJIMBICTh 3aCTOCOBYBATH
OTPUMaHI1 3HAaHHA Ta BUPIIIYBATH MPAKTUYHI 3aBJAHHS IPOTATOM 0OTOBOPEHb B ayAUTOPIT
Ta BUKOHAHHS PO3PaXyHKOBO-TpadiuHOi poOOTH MO0 CHUCTEM KEPYBaHHS IMITYJIbCHHUM
MEPETBOPIOBAYEM 3 MIMPOTHO-IMIYJIBCHOIO MOIYJISIIEI0 JUIsl TATOBOTO JIBUTYHA YU AJIS
TATOBOI MiJICTAHIi TMOCTIHHOTO CcTpymMy. B pamkax Kypcy mependadeHo MpOBEICHHS
exckypciii 1o TOB «AKYTEK».



JIekmiiiai 3aHATTS

JlaGopatopHi 3aHATTA

JloBiaKOBUI MaTepian

PospaxynkoBo-rpadiuna poborta

[IpesenTarii

Homipkyii OO6roBopeHHs B ayAUTOPIi

['pymioBi 3aBnaHHs Bukonait

Exckypcii

[HauBiyansHI KOHCYIBTAITIT

Omnnait popym

Icmur

JlaGopaTopHi 3aHATTA Kypcy nepeadadaloTh BUKOHAHHS TPYIOBUX 3aBAaHb 3 MUTAHb
JNOCIIUKEHHS MPUHLUIY [J1i Ta XapaKTEepUCTHK HAMiBIPOBIAHUKOBUX IPHUIIAJIIB,
MIJCUIIOBAJIBHUX, IMITYyJIbCHHUX, JOTIYHUX, HU(PPOBUX Ta MEPETBOPIOBAIBHUX MPUCTPOIB
(rpynu Bizx 3 1o 5 oci0). BukonanHsi po3paxyHKOBO-rpadigyHOi pOOOTH CYNPOBOKYETHCS
3aHYPEHHSIM y CyMIKHI IUCUHUILIIHY, 110 IOMOBHIOE TeMU Ta GopMye y 3100yBada BUIIOL
OCBITH 1H(OpMAIlIiHY Ta KOMYHIKATUBHY KOMIIETEHTHOCTI, Ta 3aBEPIIYETHCS M1ATOTOBKOIO
MPE3EHTALIIO Ta 11 3aXMCTOM HANPUKIHI[I BUBYEHHS KYpPCY HaBUAJIbHOI AUCIUILIIHH.

MIKIUCHUIIVIIHAPHI 3B’ AA3KHN

«EnekTpoHHa Ta 1MepeTBOPHOBAJIbHA TEXHIKA HA 3AI3HUYHOMY TPAHCIIOPTI»
«TeopeTH4HI OCHOBH €JIEKTPOTEXHIKI

«Teopist aBTOMATUYHOTO KEPyBaHHS

«ENeKTprYH1 MalIuHmM»

vVvyy

ba3yerbest Ha JUCHUILTIHAX

Y

«MIKPOIIPOLHECOPHI HPI/IQTPOT B CUCTEMAX
EJEKTPUYHOI TAT'N»

Y
3ade3neuye AUCUMILITHH

«HaniiHicTh, qiarHOCTHKA Ta BUMIiproBaHHg Ha EPCy
«Teopist emeKTpOTIPHUBOIA»

vy




IJIAH JIEKIIHA, MPAKTUYHUX I JABOPATOPHUX 3AHSTDH

TwxneHb

TroauH

Temu nexiuit

Temu npakTUYHHX 1
1ab0paTOPHUX 3aHATH

23

ro| KUibkicTh

JIK.1. Tepminonozis 8
Mikpoenekmpouiyi i Kiacugikayis
IHME2PaANbHUX MIKDOCXEM.

TepMmiHoiOrisE B MIKPOEJIEKTPOHIIIL.
Kiacudikariist iHTErpalbHIX MIKPOCXEM.
Cucrema YMOBHUX MO3HAYEHb
IHTErpaJIbHUX MikpocxeM. TexHomoris
BUT'OTOBJICHHSI HAIIBIIPOBI THUKOBHX
IHTErPATILHUX MIKPOCXEM.

JI3.1. [ocnrioscenns niocunrosaua
NOCMIUHO20 CIMPYMY.

JIK.2. Onepayitinuti niocunosad.
3aranbHl BIJOMOCTI MPO ONEpaLlIiHHMA
nicuioBad. [lapamerpu onepaiiitHoro
MiJICUIIOBava. [meanbHuil omepariiiHuiz
MM ICHJTFOBAY.

24

JIK.3. Memoou po3spaxynky cxem Ha
onepayitiHomy niocunro8ayi.
OneparopHuit METO/I.
CTPYKTYpHUX cXxeM. Metoa rpadi..
Meton MO (HIKOBAHOTO z-
MIEPETBOPEHHS. ImiTamiitne
MOJIETTIOBAHHS.

Meton

25

JIK.4. Jliniuni cxemu na onepayivuHomy
nIOCUNIOBAUI.

[HBEepTYBaNBHUN 1 JICUTIOBATTbHUN
KacKaJl. HeinBepryBansuuii
MICHIIOBAIBHAN Kackal. Y3arajbHeHa
CTPYKTYpHa CXeMa IiJICUIIOBAIIbHOTO
KacKajy Ha omepaliifHoMy MiACHIIOBaYi.

JI3.2. Jlocnioocenns
cxem Ha
NIOCUNIOBAYAX.

AHAN0208UX
onepayiuHux

JIK.S. Jliniuni cxemu na onepayiviHomy
niOCUNI08aui.

[HBepTyBaIbHUN MiACUIIIOBAY HAMPYTH.
HeinBepryBanpHuii I1CHITIOBaY
Harnpyru. Judepenuiitauii miacuionay.

26

JIK.6. Jlinitini cxemu Ha onepayiunomy
RIOCUNIOBAYI.

Cymarop Ha orepariiHoMy
T ICHJTFOBAYI. PeryntoBanHus
KoedilieHTa MiACUICHHS. 3O0LIbIICHHS
MOTY>KHOCTI OTepariifHoro

MICHIIIOBAYa.




27 JIK.7. Jlinitini cxemu ua onepayitinomy | JI3.3. locnioocenus — imnynvcHux
niocunto8ayi. cxem Ha onepayiunux
OiapTpHU Ha OTIepAIlIHHOMY | RIOCUTIOBAUAX.
1JICHUITIOBaYI. IaTerparop Ha
orepariifHoMy IiJCHUITIOBaYl.

JIK.8. Iunynvcui npucmpoi Ha —
onepayitiHomy nioCuno8ai.

Komnaparop. Penakiiitai reneparopu Ha

oreparifHoMy T ICHJTIOBAYI.

OmHoBiOpaTop. DyHKITIOHATHHUH

TeHEePaToP.

28 JIK.9. /[uckpemna cxemomexnika. —

OCHOBHI MOHATTS anreOpu  JOTIKH.
AKcioMH, 3aKOHM Ta  TOTOKHOCTI
anre6pu soriku. Jloriuna dyHKis Ta ii
MIHIMI3a11isl.

29 JIK.10. Juckpemna cxemomexnixa. JI3.4. Jlocnioocenns JIO2TYHUX
Jloriuni emementn. CHHTE3 JIOTIYHUX | cxem Ha IHmezpanbHux
npuctpoiB y 0asuci [-HE ta ABO-HE. | mikpocxemax.

Tpurepu.

JK.11. JJuckpemna cxemomexuika. —
Perictpu. JliunsibHUK IMITYJIbCIB

JIxoHcoHa. ImmynbcHI mpucTpoi Ha

JIOTIYHUX €JIEMEHTaX.

30 JK.12. @yuxyionanoni —

MIKpOeneKmpoHHi NPUCmpoi.
PerynsoBannii CEJIEKTUBHUN RC-
migcuoBad. [lepeTBoproBay Hanpyru B
gacTtoTy. ®da3zouyTnuBuUil BUIPSIMIIAY.
MonaynsTop-aeMO Iy TOP Ha
omneparifHuxX MiJICUIII0BaYax.
31 JIK.13. @yukyionanoni JI3.5. Jlocnioscenns mpueepie na

MIKpOeneKmpoHHi NPUCmpoi.

IHMEe2PaNbHUX MIKDOCXEMAX.

Bunpsimiisiu  cepeHbOro  3HaAYCHHS.

AMILTITY THUH BUTIPSMIISY.

IlepeTrBOproBau  omnopy B  Hampyry.

PerynboBanmii (hazoobeprau.

Juckpernuit GiasTp.

JIK.14. Oyuxyionanoni npucmpor —

cucmem KepyedaHHA nepemeoproeadamu

eeKmpoeHepaii.
Kanan cunxpoHHOi OaraTokaHaJbHOI
CUCTEMU IMITYJIbCHO-()a30BOT0O

KEpYBaHHS TUPUCTOPHUM BUIIPSAMIISTYEM.
Cucrema  KepyBaHHS  IMITYJIbCHUM
MEPETBOPIOBAYEM MOCTIMHOT HANpyru 3




ITUPOTHO-1IMITYJIbCHOO MOTYJIAIIIETO.
Cucrema  KepyBaHHS  OfHO(]A3HOTO
iHBEpTOpa HANPYTd 3 JBOMOJSPHOIO
IITUPOTHO-IMITYJIbCHOIO MOAYJIAIIIETO.

32 | 2 | JIK.15. @yukyionanvhi npucmpoi —
cucmem Kepy8aHHs Nepemeoprosavamu
e1eKmpoeHepail.

Cucrema  KepyBaHHS  OJHO(A3HOTO
iHBepTOpa HAmpyru 3 OJHOMOJISPHOIO
[IUPOTHO-IMITYJTECHOIO MOJTYJIALIEIO.
Cucrema KepyBaHHS MPSMOXOJIOBOTO

koHBepTOopa.  Cucrema  KepyBaHHS
Tpu(}a3HOTO IHBEPTOPA HAIPYTH.
33| - Ilepummii MOYJIbHNA KOHTPOJIb 3HAHD

— — KoncyabTaiii 3 kypcy

— — IcnuT 3 AucHUIIIHA

THOOPMAIIVHE 3ABE3NNEYEHHA CAMOCTIHHOI POBOTH
3JIOBYBAUIB BUIIIOI OCBITHU

[Hdopmartiis mpo Kypc po3MilllieHa Ha CalTi YHIBEPCUTETY, BKIIOYAIOUN HABYAIbHUN
TIJ1aH, JIEKIIHI MaTepialiy, Mpe3eHTallli, 3aBJJaHHs 1 IpaBUJjIa OI[IHIOBAHHS KYpCY.

JlonaTkoBuil MaTepiajl Ta MOCWJIAHHS Ha €JIEKTPOHHI PecypcH JOCTYIIHI Ha CaiTi
yHiBepcutery y posnimi  «/uctanmiiine nHaBuanHs MOODLE» 3a mocunanusm
http://do.kart.edu.ua mopsa i3 nmUTaHHAMH, HAaI SAKHUMH HCOOXIIHO MOMIPKYBATH ITiJ 4Yac
MIATOTOBKUA i1 OOroBOpeHHS B ayautopii. HeoOxigHa miAroroBKka IMOBHHHA OyTH
3aBepIleHa JI0 MOYaTKy HACTYIHOI JieKiii. Bu moBuHHI OyTH TOTOBUMH JI0 IHUCKYCIH Ta
MO3KOBHX IITYPMIB — MM X04€MO 3HATH, o Bu xymaere!

JlonaTtkoBl BijeoMaTepiaii MOKHa 3HaWTH Ha Hamomy Telegram kanam 3a
nocuianHsam https://t.me/usurt_etem_nvp_mpset — e ortaiin popym ist 1isoro Kypey. Tyt
3100yBayl BUILOI OCBITH MOKYTh 33J]aBaTy MUTaHHS, & TAKOK 0OTOBOPIOBATH 1 aHAJI3yBaTU
TEMHU Kypcy To3a JeKiisiMu. 3100yBadi BUIOI OCBITM MOXYTh 3aJaBaTh MUTAHHS PO
Marepiall Kypcy, 1HAWBIIyadbHI 3aBAaHHS TOIIO Ta OTPUMYBATH IMIBUAKI BIAMOBIAI BiA
BuKIanaviB. OHnaitH GopyM TakoX € MiciieM, Je 3A00yBadl BHUINOI OCBITH 1 BUKJIAJadi
MOXKYTb MyOJIIKyBaTH «OCTaHHI HOBUHM» y cepi MIKPOMPOIIECOPHUX CHUCTEM Ta 3acO01B
KEpyBaHHSI €JEKTPOTPAHCIOPTOM, OOMIHIOBAaTUCA AyMkamu Ta iHpopmaiiero. Ilo6
npueaHaThCs 10 GopyMmy MoTpiOHO MaTu OOJiKOBHIA 3amuc y MeHemkepi Telegram abo
TIEPEUTH 3a BUIICHABEICHUM TTOCHITAHHSM.

Jlireparypa 10 Kypcy

1. epbax S. B.,  HepyOaupkuii B. I1.,  IBakima K. {I.  MikpocxemoTexHika
EIEKTPOMEXaHOTPOHHUX CHUCTeM: miapydyHuk / 3a 3ar. pen. S. B. Illlepbaka. Xapkis:
Bunaserns Mauymin JI. 1., 2024. 260 c.
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2. Hepy6anpkuii B. I1., Topmienko JI. A. MeroauuHi BKa3iBKM JO BUKOHAHHS
J1a00paTOPHUX POOIT 3 AUCHUIIIIHA «MIKpONPOIECOPHI MPUCTPOi B CUCTEMAaX €JIEKTPUUHOI
Tsaruy. XapkiB: YkplY3T, 2024. 52 c.

3. Hepy6anpkuii B. I1., Topaienko JI. A. Meroau4yHi BKa3iBKM JO BUKOHAHHS
KOHTPOJIbHOT pOOOTH 3 AUCHHUILIIHU «MIKpOIMPOLIECOPHI MPUCTPOT B CUCTEMAX €NEKTPHUUHOT
aruy. Xapkis: YkpAY3T, 2024. 33 c.

4. Nerubatskyi V. P., Plakhtii O. A., Hordiienko D. A. Scientific foundations of
higher energy efficiency and electromagnetic compatibility of semiconductor electric
energy converters: monograph. Kharkiv: Publisher Machulin L., 2023. 220 p.

5. HepyOaupkuit B. I1.,  Ilmaxtiii O. A.,, Topmienko /I. A.  EneproedextuBHi
TOIOJIOTIi Ta aJrOPUTMHU MOIYJAIII B aBTOHOMHHX IHBEpPTOpax HANpyru: MoHoOTpadis.
XapkiB: TOB «llnanera-IIpint», 2021. 248 c.

6. Xomenko 1. B., [TnaxTiii O. A., Hepyo6anpkuii B. I1., Cracrok 1. B.
Enextpoenepretuka Ykpainu. CTpyKTypa, KepyBaHHA, 1HHOBalii: MoHorpadis. XapkKis:
HTY «XIIl», TOB «Ilnanera-IIpiat», 2020. 132 c.

7. Kgitka C. O. EnexTpoHika Ta MIKPOCXEMOTEXHIKA: MIAPYYHUK. MENiTOmnob:
Bunasando-nonirpagiunuit nentp «JIroke», 2019. 223 c.

8. Boitiunibkuii A. I1., Boitnunpbkuii M. A. EnekTpoHika 1 MiIKpoCXeMOTeXHIKa:
nigpyunuk. Xepcos: Ommi-murroc, 2018. 300 c.

9. Bopo6iioBa O. M., ITandinos I. I1., CaBurieka M. I1., ®neiira 10. B. Enextponika
Ta MikpocxemoTtexHika: miapydynuk. Oneca: OHA3 imeni O. C. Ilonosa, 2015. 298 c.

10. KomonTaescrkmii }O. I1., CockoB A.I'. EnekTpoHika 1 MIKpOCXEMOTEXHIKA:
nigpy4yHuk. 2-e¢ Bua. 3a pen. A. I'. Cockosa. K.: Kapagsena, 2009. 416 c.

11. ImutpiB B. T., llumancekuii B. M. EnekTpoHika 1 MIKpOCXeMOTEXHIKA: HAaBY.
noci06. JIsBiB: Adima, 2006. 175 c.

12. T'ypxiii A. M., CamconoB B. B., TloBapotniok H. I. ImmynbcHa Ta mudpona
TexHika: mapy4dHuk. XapkiB: Komnanis «Cwmity», 2005. 424 c.

BUMOI'YM BUKJIAJIAUA

BuBueHHs HaB4anbHO! JIUCHMIUTIHA «MIKpOMPOIIECOPHI CHUCTEMH Ta 3acoou
KEepyBaHHS €JIEKTPOTPAHCIIOPTOMY TOTPEOYE:

— BUKOHAHHSI 3aBJaHb 3TITHO 3 HaBUYAJIBHUM IUIaHOM (po3paxyHKOBO-TpadiduHa
poOoTa, iHANBIAYyabHI 3aBAaHHS, CAMOCTITHA pobOTa TOIIIO);

— MIATOTOBKHU JI0 JIEKIIHUX Ta Ja00paTOPHUX 3aHSTH;

— poboTtu 3 iHhOpMALIITHUMU JKEepeTaMu.

[linroToBKa 10 JEKIIHHUX Ta JJAOOPATOPHUX 3aHATH Mepeadadae: o3HAHOMIICHHS 3
MIPOTPaMOI0 HABYAJIbHOI JNHWCIUIUIIHM, THTAHHSAMH, SIKI BHHOCATHCA Ha 3aHATTI 3
BIJIMTOBITHOT TEMU; BUBUCHHS METOJIMYHOTO MaTepiany; o(hOpPMIICHHS TTOTIEPETHBOTO 3BITY
710 TabOpaTOPHOT POOOTH.

PimmreHHs npakTHIHUX 3aBAaHb IIOBUHHO SIK 32 (HOPMOIO, TAK 132 3MICTOM BIJIITOBiIaTH
BUMOTraM (MaTH BCl HEOOXI1JIHI CKJIQJI0B1), 1[0 BUCYBAIOTHCS J0 BUPIIIEHHS BIiJIMOBIIHOTO



3aBJIaHHs, CBIIUMTH MPO MOr0 CaMOCTIMHICTH (I€MOHCTPYBaTH O3HAKU CAaMOCTIMHOCTI
BUKOHAHHS 37100yBaueM Takoi poOOTH), BIICYTHICTh O3HAK MTOBTOPIOBAHOCTI 1 IjIariary.

Ha nexmiifHuX Ta 1a00paTOpHUX 3aHATTIX MPUCYTHICTH 3100yBadiB BUIIOI OCBITH €
00O0B’SI3KOBOIO, BAXKJIMBOIO TaKOX € IX y4acTh B OOTOBOpPEHHI BCIX NHTAaHb TEMH.
[Ipomytieni 3aHSATTS MaloTh OyTH BiampamboBaHi. Lle sk cTocyerhes #t 3m00yBadiB BUIIOT
OCBITH, SIKIi HC BUKOHAJIA 3aBAaHHS a00 MOKa3aid BiJCYTHICTH 3HaHb 3 OCHOBHHX ITUTaHb
TEMH.

3100yBad BUIIOI OCBITU MOBHHEH JIOTPUMYBATHCS HABYAJIbHOI €THKH, MOBAXHO
CTaBUTHCS J0 YIACHHKIB MPOIIECY HaBUAHHS, OyTH 3BaKCHUM, YBAKHUM Ta TOTPUMYBATHUCS
JUCIUTUTIHY ¥ 9acOBUX (CTPOKOBHX ) IMapaMeTPiB HAaBUAJILHOTO ITPOIIECY.

MOPSAJTOK OHIHIOBAHHS PE3YJIBTATIB HABYAHHS
[lopsimok OLIHIOBaHHS pe3yJbTaTiB HaBYaHHS BHU3HA4aeTbes llojiokeHHSAM Mpo
KOHTPOJIb Ta OLIHIOBAHHS SIKOCTI 3HaHb 3/100yBadiB BHUIIOI OCBITH B YKpaiHCHBKOMY
Jep>KaHOMY YHIBEPCUTETI 3aTI3HUYHOTO TPAHCTIOPTY.
[Tpuniun GopmyBaHHS MOAYJAbHOI oliHKU 32 100-0abHOIO MIKATIOK MOKA3aHO Y
TaOJINII, JIe HABEIEHO MAKCUMAJIbHY KIJTBKICTh OalliB, sIKY MOXKe HabpaTu 3100yBayd BUIIO]
OCBITH 32 PI3HUMH BUIAMH HABYAJIbHOT'O HABAHTAXKECHHSI.

MakcumMaJjibHa KUIBKICTh 0aJ1iB 32 MOAYJIb

[IoTOYHMI KOHTPOJIb MonynbHUM KOHTPOJIb (TeCTyBaHHsI) | MopaysbHa OLliHKa
a0 60 no 40 o 100
[ToTouHMI KOHTPOJIb
3na4da B CTpOK JtabopaTopHUX pooiT (3 1.p. 1o 6 6aiB). 18
BinBigyBaHHS 3aHATH. 6
JlonoBiai Ha 3aHATTS (2 jo1. 1o 6 6aiB). 12
Camocriitna po6ota (3 c.p. o 8 6aiiB). 24

IHoTounuii KoHTpOJb. CKiazoBa TOTOYHOIO KOHTPOJIO «30aua 6 CmpokK
nabopamopHux podbimy nependavae BYacCHEe BUKOHAHHS TPHOX J1a00paTOpHUX PoOIT, KOKHA
3 SIKUX OIIIHIOETHCS MAaKCUMYM B 6 OaiiB. MakcumaibHa KUIBKICTh CTAHOBUTH 18 OauiB.

3a 6i0sidysanHs 3aHAMb HAPAXOBYIOTHCS Oanu. MakcuMalbHa KUIbKICTh CTAHOBUTD
6 OaJtiB.

3a cki1anioBy «/[onosioi Ha 3auammsixy MaKCUMaJibHa KUIBKICTh CTAHOBUTH 12 0aJtiB.
Ycboro Ha KOXXEH MOAYJIb 300yBay BHUIOI OCBITMU Ma€ MOXJIMBICTh MIATOTYBaTH 1
BUCTYIIUTH 3 JIBOMA JOMOBIASIMHU, KOXKHA 3 SIKMX OI[IHIOETHCS MAKCUMYM B 6 OalliB, 3 SIKUX
2 6anu — SKICTh MiA00py MaTepiany Ta opopMIIeHHS Npe3eHTallli, 2 6anu — KICTh BUCTYILY
3100yBaya BUINOI OCBITH, 2 Oau — SIKICTh BIJMIOBIJICH HA MUTaHHS BUKJIagaya 1 37100yBadiB
BHIIO1 OCBITH.



VY ckmanoBit «Camocmitina pobomay» OIIHIOETHCS PIBEHb 3aCBOEHHS 3/100yBaueM
BUIIIOi OCBITH JICKIIMHUX Ta MO3JICKI[IHHUX (CaMOCTiMHE OMpaIfOBaHHS) T€M 1 MUTaHb
Kypcy. OIIHIOBaHHS TMPOBOJUTHCS 3a PAXYHOK TMPOBEIACHHS CAMOCTIMHHUX pOOIT
(TecTyBaHHs) Ta ONMUTYBaHHS 3/100yBayiB BHUIIOi OCBITHU. 32 KOXKHY CaMOCTIMHY pOOOTY
3100yBad BHINOI OCBITH MOXKe HaOpaTu 8 OaiiB. MakcuManbHa KUTBKICTh CKIaaae 24 6ajau
Ha KOXXEH MOJTYJIb.

Jlo mepenmiueHnx CKJIAIOBUX IMOTOYHOTO KOHTPOII MOJIYJIBHOI OIIHKH MOXYTh
HapaxoBYBaTUCS 000amKo6i 6au 3a ydacTh 37100yBaya BUIOT OCBITH y HAyKOBii poOOTI,
MIJTOTOBIN MyOiKaIii, podiT Ha KOHKYPCH, Y4acTh B OJiMITiafax TOIIO (3a TEMAaTHKOIO
JaHo1 AUCHUIUIIHK ). KiTbKICTh 10/1aTKOBUX OaJliB BU3HAYAETHCS HA PO3CY/l BUKJIagada, ajie
y cymi He O11bI1 60 6aiiB pa3oM 3 IepeTiueHUMHU CKJIaJ0BUMHU IMTOTOYHOT'O KOHTPOJTIO.

OTpuMaHa TakKuM YMHOM cyMa OajiB JOBOAMUTHLCSA A0 BiJioMa 3700yBadiB BHUIIOT
OCBITH TIEpe]T TPOBEACHHIM MOIYJIBHOTO KOHTPOJTIO.

MoayabHuii KOHTPOJb. Mooynvuuii konmponv (mecmyearnnsi) OIIHIOE PIBEHb
3aCBOEHHSI Marepianxy, BHBYCHHS SIKOTO BXOIWJIO IO CKJIQTy BIiJITOBITHOTO MOJYJIS.
MaxkcumaibHa KIIbKICTh ckiagac 40 Oais.

3aragpHa MoayJbHa omiHka. 3700yBayi BHINOiI OCBITH, $KI BUKOHAIM YCl
IHUBIyaJIbHI 3aBIaHHS Ta J1abOpaTOPHO-MPAKTHUYHY YAaCTUHY Kypcy, MepeadadeHi
MPOrpamMor0 JUCLUILIIHA, MaIOTh MOKIIMBOCTI:

— HE CKJaJaTH ICOUT 1 OTPUMATU CEMECTPOBY OIIHKY, SIK CepeaHbOAPU(PMETHUHY
OLIIHKY Mo 1yiB 3a 100-0a1bHOIO HIKAJIOKO;

— CKJIaJaTH ICIMT 3 METOI0 MIJABHUINEHHA OIIHKA 3a JaHOK HaBYaAJIbLHOIO
IUCIUILIIHOIO.

3n00yBauaM BHWINOI OCBITH, $Ki 3a pe3yJbTaTaMH JBOX MOJIYJIIB HaOpaiu
cepenHboapupMeTHuUHy cymy OasiB

—90...100 («giominnox, A),

—75...81 («0obpey, C),

—60...68 («3adosinvron, E),

BIJIMOBIAHA OI[IHKA MPOCTABJISIETHCS IO €K3aMEHAIlIITHOT B1JIOMOCTI.

3m00yBadi BWINOI OCBITH, SKI 3a pe3yibTaTaMu JBOX MOIYJIB Habpamu
cepeaHboapupMeTHUHY cyMy OaliB

— 82...89 («0obpe», B),

—09...74 («3adosinbro», D),

MarTh MOXKJIMBICTh 400 OTPUMATH BIAMOBIAHY OLIIHKY 200 CKJIaJaTH iCIUT.

3n100yBadaM BMILIOT OCBITH, SIK1 3TOJIHI 3 HAOPAHOIO CepeAHbOAPUPMETUUHOIO CYMOIO
OaJtiB, BIIMOBIAHA OIIHKA MPOCTABJISIETHCS IO €K3aMEHAI[IIHO1 B1JIOMOCTI.

Icnut. 3100yBayl BUIOT OCBITH, SIKI 0a)KaIOTh CKJIA/IaTH ICTIUT, MOXKYTh TTOKPAIUTH
CBOIO OIIIHKY Ha ouH cTyniHb 3a mkanoo €KTC (3 B Ha 4, 3 D Ha C) TUTbkH 0JTHOTO pa3y
MiJ] Yac TMPOBEICHHS ICUTY. Y pa3l CKIaJaHHS ICIHUTY MiJCYyMKOBa CEMECTPOBA OIlIHKA
BU3HAYAETHCSI BUKJIIOUHO KUIBKICTIO 0aliiB, HaOpaHOO 3700yBayeM BUIIOI OCBITH ]| Yac
icruty 06e3 ypaxyBaHHS 3arajibHOI MOJIYJIbHO1 OI[IHKH.



3n00yBaui BUINOI OCBITH, SKI 3a pe3yJbTaTaMd JBOX MOJYJIIB HaOpaau
cepeaboapupmMeTaHy cymy oamis 0...59 («uezaodosinbro», F, FX) moBUHHI 3’ IBUTHCS Ha
ICIIUT, JIc BOHA MOXKYTh IIOKPAIIHTH ii Ha OIIHKY 60...68 («3adosinbhor, E).

3100yBaui BUIOT OCBITH, SIK1 JI0 TIOYATKY CeCii He BUKOHAIM 1HIUBIyaJIbHI 3aBJIaHHS
a0 JabopaTopHO-TIPAKTUYHY YaCTHHY Kypcy, TnepembadeHi poOOY0 MporpaMoro
TUCITUTUTIHN, HE JOMYCKAIOTHCS A0 TPOIEAYPH CEMECTPOBOTO KOHTPOIIO 1 OTPUMYIOTH
€K3aMEHAIlIHY OIlIHKY «He3a008LIbHO», SIKY BOHH MOXXYTh BUIIPABUTH SK aKaJeMIdHY
3a00proBaHICTh MICHS 3/1a4l HEBUKOHAHOI YaCTUHHU pOO0YO0i MPOTrpaMu JUCITUILIIHU.

CeMecTpoBHUii ICITUT MPOBOJUTHCS 32 PaXyHOK KOMIT IOTEPHOTO TECTyBaHHS abo 3a
pPaxyHOK BIJIMOBiICH HA TUTAHHS €K3aMEHAIIMHUX O1IETIB.

IMPOI'PAMHI PE3YJIbTATU HABYAHHS

B pe3ynbrari BHUBYEHHS Kypcy «MIKpONpoUecopHi MPHUCTPOI B CUCTEMAxX
€JIEKTPUYHOI TATH» 37100yBay BUILOI OCBITH OyJ€:

1. InenTudikyBaTd  MIKpPONPOIIECOPHI ~ CHCTEMH Ta  3aco0M  KepyBaHHS
€JIEKTPOTPAHCIIOPTOM, iX €JIEMEHTH, XapaKTEPUCTUKH Ta apaMETPH.

2. Bu3Hauatu mnapaMeTpu MIKPOIPOLECOPHUX CHUCTEM Ta 3aco0iB KepyBaHHS
€JIEKTPOTPAHCIIOPTOM, IX €JIEMEHTIB 3a pPaxyHOK HPOBEICHHS BHMIPIOBAIIBHOTO
€KCIIEPUMEHTY 3 OL[IHKOIO MOT0 PEe3yJbTAaTIB.

3. 3HaTu 0COOIMBOCTI 1 BMITH PO3POOIIATH TEXHIUHI 3aBIaHHS 1 TEXHIUYHI YMOBHU Ha
MIPOEKTYBAHHS MIKPOIPOLECOPHUX CUCTEM Ta 3aCO0IB KEPYBAaHHS €JIEKTPOTPAHCIIOPTOM, iX
OKpPEMHUX EJIEMEHTIB.

4. 3HaTu CTPYKTYPY YIpPaBIIHHS €KCIUTyaTalll€lo, TEXHIYHOTO OOCIyTOBYBaHHS Ta
PEMOHTY MIKPOTIPOIIECOPHUX CHCTEM Ta 3acO0IB KEepyBaHHS EJIEKTPOTPAHCIOPTOM, iX
OKPEMHUX €JICMEHTIB.

5. 3HaTH METO/IM 1 BMITH BUKOPUCTOBYBATH 3aCO0M TEXHIYHUX BUMIPIOBaHb, TEXHIUHI
periiaMeHTH, CTaHJAapTd Ta I1HIII HOPMATUMBHI JOKYMEHTH IiJI 4Yac TEXHIYHOIO
J1arHOCTYBaHHSI MIKPOTIPOILIECOPHUX CUCTEM Ta 3aC001B KEPYBaHHS €JIEKTPOTPAHCIIOPTOM,
iX OKpeMHUX €JIEMEHTIB.

6. 3acTOoCcOBYBaTH MpUKIAIHE TMPOTPAMHE 3a0€3MeUeHHs, MIKPOKOHTPOJIEpU Ta
MIKPOIIPOIIECOPHY TEXHIKY JUIsl BUPINICHHS TMPAKTUYHUX TpodsieM y mnpodeciiiHin
TISUTBHOCTI.

7.BMiTH po3paxyBaTH TEXHIKO-€KOHOMIYHI Ta eKCIUIyaTalliiiHi [OKa3HUKH
MIKPOIIPOLIECOPHUX CHCTEM Ta 3aco0iB KepyBaHHS EIEKTPOTPAHCIOPTOM, iX OKPEMHX
€JIEMEHTIB.

8. 3HaxoauTn HeoOX1HY 1H(OpPMAIIiI0 B HAYKOBO-TEXHIYHIN JIITepaTypi, 6a3ax JaHuX
Ta THIINX JpKepeax iHGopMallii, OIIHIOBATH 1i PEJICBAaHTHICTH Ta JIOCTOBIPHICTS.

9. BmiTH caMOCTIHHO BYMTHCS, OIAHOBYBAaTH HOBI 3HAHHS 1 BJIOCKOHATIOBATH
HAaBUYKH POOOTH 3 Cy4acHUM OOJaJHAHHSIM, BUMIPIOBAIHHOIO TEXHIKOKO 1 MPHUKIATHUM
IIPOTPaMHUM 3a0€31eUSHHSIM.



KOJEKC AKAJEMIYHOI JIOBPOYECHOCTI

[Topymiennss Komekcy akamemidHoi J00podecHOCTI YKpaiHCBKOTO JIep>KaBHOTO
YHIBEPCUTETY 3aJT13HUYHOTO TPAHCIIOPTY € CEPUO3HUM MOPYIICHHSIM, HABITh SIKIIIO BOHO €
HeHaBmucHuM. Kogekc moctymuuii 3a mocuimanasaM - http://kart.edu.ua/unit/zbirnik-
ukrsurt/dobrochesnist.

3okpema, fotpumannsa Koxaekcy akanemiunoi noopouecnocti YrplY3T o3nauae, mo
Bcs po0OTa Ha iCIUTAaxX Ta 3aj]iKaXx Ma€ BUKOHYBAaTHCS 1HAUBIMyanbHO. [1i1 yac BUKOHAHHS
CaMOCTIITHOT poOOTH 3100yBayi BUILIOT OCBITH MOXKYTh KOHCYJITYBAaTUCA 3 BUKJIaladyaMU Ta
3 IHIIMUMH 3700yBayaMu BHUIIO1 OCBITH, aje MOBUHHI CAMOCTIHHO PO3B’sA3yBaTH 3aBIaHHS,
KEepYIOYHUCh BJaCHUMU 3HAHHSIMH, YMIHHSIMH Ta HaBU4kaMmu. [locuiianHs Ha BCi pecypcu Ta
JoKepena (Hampukiaa, y 3BiTaX, CAaMOCTIMHUX po0OTaX YW MpE3eHTaIlsX) MOBUHHI OyTH
YITKO BHU3HAYEHI Ta O(QOpPMIIEHI HAJIEKHUM YMHOM. Y pa3l CIUIbHOI POOOTH 3 IHIIMMU
3100yBayaMM BHUIIOT OCBITH HaJ BUKOHAHHSM I1HJWBIAyaJbHUX 3aB/laHb, TOBUHHA OyTH
3a3Ha4Y€Ha CTYIIHb iX 3AIy4€HOCTI 10 pOOOTH.

IHTEI'PALIIA 31JOBYBAUYIB BUILIOI OCBITH 13 OBGMEKEHUMU
MOXKJINBOCTAMMU

Buma ocBita € MpoOBIIHUM YWHHUKOM MIIBUILEHHS COLIaJIbHOIO CTaTycy,
JOCSITHEHHS TyXOBHO1, MaTepiaJIbHOT HE3aJIEKHOCTI 1 coliai3aliii MoJoai 3 0OMEKEHUMU
(YHKIIOHATPHUMU MOXJIMBOCTSAMH U B1IOOpa)kae CTaH pO3BHUTKY JIEMOKPATHYHUX
MPOILIECIB 1 TyMaHI3allli CyCliIbCTBa.

Jns inTerpaiii 3100yBayiB BUIOT OCBITH 13 00MEKEHUMU MOKJIMBOCTSIMU B OCBITHIM
npouec YKpaiHChKOIO JAEpKaBHOTO YHIBEPCUTETY 3alli3HMYHOTO TPAHCIOPTY CTBOpEHA
CUCTEMa JIMCTAHIIMHOTO HABYaHHS HA OCHOBI CYy4aCHUX MENaroriyHux, iHdopmariiHux,
TEJICKOMYHIKaIlIMHUX TEXHOJIOTIH.

Joctyn no marepiaiiB IMCTAHLUIMHOIO HaBYAaHHS 3 LbOTO KypCcy MOXHa 3HaWTH 3a
nocunanasam http://do.kart.edu.ua.
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