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BCTYN

Ob6cAr HaBYaNbHUX AUCUMMJIH BibHOro BMOOPY CTaHOBUTbL He meHwe 25% Big, 3arasibHOI KiNbKOCTI
KpeauTie EKTC, nepenbaveHumx Aaa KOXKHOro piBHS BULLOI OCBITU. PeanbHa MOXKAMBICTb BUBOPY AMCUMNAIH
CTBOPIOE YMOBU A1 AOCATHEHHA 3400yBayeM BULLLOT OCBITM HACTYNHUX Linen:

—  03HaMOM/IEHHA 3 Cy4aCHUM PiBHEM HAYKOBUX AOCAIAMKEHb Y BiANOBIAHIN ranysi 3HaHb Ta PO3LINPEHHS
4M NornMbAeHHA 3HaHb B PpaMKax 3araibHMX KOMMNETEHTHOCTEN;

—  nornnMbneHHs npodeciiHoi NiAroTOBKM B MeXKax 0bpaHOoi cnewia/ibHOCTI Ta OCBITHbOI Nporpamu,
3006yTTA [OAATKOBUX UM PO3LUMPEHHS ICHYIOUMX Pe3ynbTaTiB HaBYaHHSA;

—  b6inbw noBHe 3a40BOJIEHHA OCBITHIX i KBasidikauiiHux 3anuTiB gna noTpeb cycninbctBa Ta AnA
PO3LWUPEHHA 1 NOrNMBAEHHA NiArOTOBKM 33 06paHOI0 iIHAMBIAYANbHOK TPAEKTOPIEID HABYAHHA.

3006yBayi BULLOT OCBITM 0O6MpatoTb ANCUMMAIHWL BiANOBIAHO A0 HaBYa/bHUX MAAHIB, 32 SKUMU BOHMU
HaBYalOTbCA. Y HAaBYa/NIbHOMY MaHi 3a3HAaYeHO ABi KaTeropii AUCUMNAiH BiAbHOro BUMOOPY: LUWKA 3araibHOl
NigroToBKM Ta LMKA NpodeciMHOi NigroToBKM.

Ovcumnniiy BifibHOrO BMBOPY 3 UMKAY 3arafbHOi NiAroToBKM 3400yBadi BULLOI OCBITM 06MpatoTb 3
3aranbHOyHiBepcuTeTcbkoro Kartanory (mani — 3Y-Katanor), auvcumniaiHM BinbHOro BMBOPY 3 LUKAY
npodeciiiHoi nigrotoBkM — 3 ®-Katanory (y pamkax oCBiTHbOI Mporpamu).

Katanor ancumnnid BinbHOro BMOOPY € CUCTEMATU30BAHUM aHOTOBAHUM MEPENiKOM ANCUUMNAIH, AKi
BiAHOCATbCA A0 BMOIPKOBOI CKMIaZgoBOI OCBITHLOI MporpamMmM ANA NEBHOrO PiBHA BULLOI OCBITU. 3micT
BiANOBIAHMX KaTanoriB y BUrAAL4i nepeniky AMCUMNAIH BinbHOrO BMOOpPY € A0AATKOM A0 HaBYa/ibHOMO
nnaHy.



IHCTPYKUIA KOPUCTYBAYAM KATANOIY

1. Kinbkictb i 06car (y kpegutax EKTC) HaBYaNbHUX AUCUUNAIH, AKI MOXKe 0bpaTn cTyaeHT (BUMBipKOBUX
ANCUMNANIH) BU3HAYAETLCA HaBYaibHUM NaaHoM, a came ans |l Kypcy — 4 kpeguTis 3 3Y-Kartanory; gns |l kypcy
— 28 kpeauTis (3 d-KaTanory), IV kypcy — 28 kpeaurTis (3 P-Katanory). 3 ®-Katanory obupaioTb:

1.1 ctrygeHTM Il Kypcy AnCUUNAIHWU JNA TPETLOrO POKY NiATOTOBKU:

ONA BUBYEHHA Yy 5 cemecTpi NoTpibHO 06paTt ABa OCBITHIX KOMMNOHeHTa (8 KpeauTie EKTC),

ONA BUBYEHHSA Y 6 cemecTpi NoTpibHO 06paTh N’aTb OCBITHIX KOMNOHeHTIB (20 KpeauTie EKTC);

1.2 ctypeHTu Il Kypcy AMCUMNAIHM ANA YETBEPTOro POKY NiArOTOBKMU:

ONA BUBYEHHA Y 7 ceMecTpi NOTPibHO 06paTtu TpM OCBITHIX KOMMNoOHeHTa (12 KpeguTis EKTC),

ONA BUBYEHHSA ¥ 8 cemecTpi NOTpibHO 06paTh YOTUPM OCBITHIX KOMMNOHeHTa (16 KpeguTie EKTC).

2. O6car, BMAM aygMTOPHUX 3aHATb Ta KOHTPOJbHI 3axoau 3 BMOIPKOBMX HABYaZIbHUX AUCUMANIH
BW3HA4YalOTbCA BigMoOBiAHUM HAaBYa/IbHUM MJIAHOM.

3. Bubip aumcumnnin 3 3Y-Katanory ta @-Katanory crtygeHTamum nepworo (6akanaBpcbkoro) PBO
30iMCHIOETBCA Ha MOYaTKy BECHAHOro cemecTpy (obpaHi AMCUMMNIHM  BMBYATUMYTBCA Y HACTYMHOMY
HaBYaNbHOMY poLi).

4. MNpoueaypa BMBOPY HaBYaNbHMX Aucuuniid 3 ®©-Katanory ctygeHTamu nepworo (6akanaBpcbKoro)
PBO peanisyeTbca yepes cneuianizoBaHy iHpopmaliitHy cuctemy yHisepcuteTy («my.kpi.ua»).

5. HaBuanbHi rpynu ana BMBYEHHSA BMOIPKOBUX HaBYaNbHUX AUCUMNNIH 33 O4HOK GOPMOLD HaBYaHHA
MatoTb BYTU YMcenbHicTio He meHwe 15 ocib.

6. Y pasi HeMOXAMBOCTI GOpPMyBaHHA HaBYaNbHOI rpynu/MOTOKY ANA BUBYEHHA NEBHOI AUCUMMNIHN -
Katanory, cTyaeHTam HagaeTbCA MOXAMBICTb abo 34iMCHUTM NOBTOPHWUI BMOIP — NMPUEAQHABLUUCH [0 BXKE
chopmMoBaHUX HaBYanbHMX Trpyn/noToKiB (apyra xBuna Bubopy), abo onaHoByBaTWM 06paHy AUCLMNAIHY
iHOMBIAYaNIbHO 3 BUKOPUCTAHHAM 3MillaHOi GOPMM HaBYAHHA Ta iHAMBIAYa/NbHUX KOHCYNbTaLiN (MOMKAUBICTL
HaZa€eTbCcA 3a OB6rPYHTOBAHO 33ABOIO CTyAEHTA Ta pilleHHAM Kadeapw, AKa 3abe3nevyye BUKNALAHHA L€l
ANCLMNAIHK).

7. 30,006yBay, AKMI 3HEXTYBAB CBOIM MPaBOM BMOOPY, MOXKe OYTM 3anMcaHMii Ha BUBYEHHA HaBYA/bHUX
Ancumnnin, obpaHMX 3aBigyBayem BUMYCKOBOI Kadbeapn Ana ONTUMi3aLii HaBYabHUX rPyn/NOTOKIB.

8. AKwo 3006yBay i3 NOBaXKHOI MPUYMHM He 3MIr 0bpaTM AMCUMNAIHK BYaCHO, abo BUSABUB MOMUJIKY
LLLOAI0 CBOrO BOJIEBUAB/IEHHA, BiH 3BEPTAETLCA A0 AEKaHaTy i3 3aABOIO A4 3aNMUCy HAa BUBYEHHA 06paHUX HUM
ANCUMNAIH, HafdaBlUM AOKYMEHTIB, AKi 3acBigyyloTb MOBAXKHICTb NpUYMH. 3asBa Ha 3MiHy BMbGipKoBOI
ANCUMNNiHKM Yy chOpPMOBaAHOMY iHAMBIAYaZbHOMY HaB4Ya/bHOMY MJIaHi Ma€ NOAABATMCA He Mi3Hiwe HiX 3a
MicALb [0 NOYATKy CEMECTPY, B AKOMY BMKNAAAETbCA LA AUCLUUNAIHA.

9. Pesynbtath BMbGOpY 3406yBavyemM HaBYa/ibHMX OMCLMMMIH 3a3HAYalOTbCA B MOro iHAMBIAyanbHOMY
HaBYasIbHOMY NAaHi B po3aini «0bpaHni ancumnninn». HasvyanbHi gUcLMnAiHK, AKi BHECEHI 40 iHAMBIAYaNbHOTO
HaBYaNbHOro NAaHy 3406yBaya, € 060B'A3KOBUMM 15 BUBYEHHS.

10. Binble iHbopMmaLil NpPo NopsAOK peanisauii cTyaeHTamMu npaBa Ha BibHUIA BUBIpP HaBYaNbHUX
ONCUMNNIH MOXHa 3HalTK y [oNoXKeHHI Npo peanisauilo NpaBa Ha BiNbHUN BUOIP HaBYaAZIbHUX AUCUMMNIH
3006yBavamum Buwoi ocsiti KMl im. Iropa CikopcbKoro.



®-KATANOT — 2025 P. (BCTYN 2022 POKY)
Oucumnninm gna 4 Kypcey (Bubip TpeTbOKypCcHUKamm)

(noTpi6bHO 0bpaThn 28 KpeauTis)

. ) Kin-tb CemectpoBa
Ne HasBsa HaB4anbHOI AUCUUNNIHN CemecTp . .
Kpeauris arecrauin
1. ®yHKUiOHANbHA e/IeKTPOHIKa 7 4 3aniK
2. PyHKUiOHaNbHI NpUCTPOi 4Na 06pobKM iHpopmaLii 7 4 3aniK
3. IHpOopMaLLiiHi TEXHONOTii NPOEKTYBAHHA Y MIKpPO- i 7 4 3aniKk
HaHOoCUCTEMAX
4. MikpokoHTponepm 7 4 3aniK
5. OCHOBW CEHCOPHOT ENEKTPOHIKM 7 4 3anik
6. CeHCcopHi maTepianu Ta TEXHONOTIT 7 4 3anik
7. EnekTpoHHO-MOHHI meToaM GOPMYBaHHA HAHOCTPYKTYP 7 4 3anik
8. MeToan gocniaXeHHsa matepianis Mikpo-Ta 7 4 3anik
HAHOCUCTEMHOI TEXHIKK
9. biomeamnuHi ceHcopm 8 4 3anik
10. | MiKpoxBunboBa TEXHIKA 8 4 3anik
11. | EneKTpoOHiKa HagBUCOKMNX YacTOT 8 4 3aniK
12. | OnToenekTpoHiKa 8 4 3anik
13. | HaHOCTpPYKTYpwW B ONTOENEKTPOHILi 8 4 3aniK
14. | KoHCTpytOBaHHA eNEeKTPOHHUX MPUIALIB | TPUCTPOIB 8 4 3aniK
15. | MNporpamoBaHi NOriYHi iHTErpanbHi cxemm 8 4 3aniK




OYHKIHIOHAJIBHA EJIEKTPOHIKA

Kadenpa, sixa 3a6e3meuye
BUKJIaJ[aHHS

MiKpoeneKTpOHIKH

PiBeHb BUIIOT OCBITH

[Teprmmii (GakanaBpChKHiA)

Kypc, cemectp 4 xypc, 7 cemectp
OO6cAr TUCHUIUTIHA Ta 4 xpenutu
PO3MOJLI TOAUH ayIUTOPHOL | 54/66

Ta CaMOCTiIHHOT poOOTH

MoBa BUKIagaHHA Ykpainceka

Bumoru 1o nouarky
BUBYECHHS JUCLAILIIHA

1002 «Marepiani i KOMIIOHEHTH MIKpO- Ta HaHOCHCTeMHOI TexHikm», [1010
«®Diznka KoHAeHcoBaHOTo cTaHy», [1011 «HamiBnpoBigHUKOBa EJIEKTPOHIKa,
[IO15 «Teopis curHamiB i cucrteM», 0a30BHH pPIBEHb BOJOIIHHSA aHTIIHCHKOIO
MOBOIO HE HUX4e A2.

[ITo 6yne BuBUaTHCS

OcHoBHI (i3uyHI MpUHIUNH TOO0YIOBH (PYHKIIOHANEHUX ENEKTPOHHUX MpPHIaJiB
Ta TPUCTPOIB: ONTOEJNEKTPOHIKA, MAarHiTOENEKTPOHIKa, aKyCTOEIEKTPOHIKa,
KpIOeNeKTpOHiKa, , TPUCTPOi Ha OCHOBI HEraTHMBHOTO OIIOPY

Yomy 11e mikaBo/Tpeda
BUBYATH

Jucnumiiina po3MHUPIOE CBITOTIIA, HAJa€ MOXKIUBICTh OUTBII IIUPOKO IiAXOJUTH
JI0 BUPIIICHHST TPOOJIeM Cy4acHOi eNeKTPOHIKH Ta 3aCTOCOBYBATH HECTaHIApPTHI
MIXO/U JUTsS CTBOPEHHS (PYHKIIOHATBHUX MPHUCTPOIB Pi3HOTO 3aCTOCYBAHHS

Yomy MOKHA HABYUTHUCS

3acrocoByBaTH 3HaHHS 3 (Di3WKH, BIAMOBIMHI Teopii, MOAEN Ta METOAW IUIA
BUPIIICHHS MPAKTHYHHUX 3aBJaHb, MMOB’A3aHUX i3 CHHTE30M IMPUCTPOIB MIKpO- Ta
HAHOCUCTEMHOI TEXHIKH.

AHani3zyBaTH XapakTepHCTHKU Ta MapaMeTpy MarepialliB, 110 BUKOPUCTOBYIOTHCS Y
HPHUCTPOSX MIKPO- Ta HAHOCHCTEMHOI TEXHIKH. PO3yMIiTH OCHOBH TBEpAOTLIBHOT Ta
ONTHYHOI eNEKTPOHIKH, HAHOCNCKTPOHIKH, €JEKTPOTCXHIKM, aHaJoroBoi Ta
UPPOBOI CXEMOTEXHIKH, & TAKOK MIKPOIIPOIIECOPHOT TEXHIKH.

OrnaHyBaTH HOBI 3HaHHs, BIPOBaKYBaTH NMPOTPECHBHI TEXHOJIOTI] Ta iHHOBALII,
3HaXOJUTH HECTAHAAPTHI PIlICHHs Ta CocoOHM IX peaizailii.

BuxopucroByBaTH 3HaHHS TPO CTPYKTYPHI OCOOJNMBOCTI, TMPHUPOAY XIMI4HOTO
3B’A3Ky Ta  CINeKTPO(Ii3WYHI  BIACTUBOCTI  MaTepiaysiB Ui CTBOPCHHSA
(DYHKIIOHATPHUX MAaTepialiB Ta CTPYKTYp Yy TaKHX Taly3sx, SK TBEPIOTiIbHA,
OIITHYHA, MIKPOXBHJIbOBA Ta HAHOCJICKTPOHIKA.

SIK MO’KHA KOPUCTYBaTHCS
Ha0yTUMH 3HAHHSAMH 1
YMIHHAMHA

[MocTiiiHO BUMTHCS Ta OBOJIOAIBATH CYYaCHUMH 3HAHHSIMHU.
EdexTuBHO mykatu, 00OpoOIATH Ta aHAI3yBaTH iHPOPMAIIIFO 3 PI3HHUX JHKEPEIL.

3acTocoByBaTH 3HaHHA Ta PO3YMIHHS HayKoBUX (DakTiB, KOHILEMLIH, Teopii,
NPUHIIAIIB 1 METOAIB UIS MMPOEKTYBaHHS Ta MPAKTUYHOTO BUKOPHUCTAHHS MIKPO- Ta
HaHOCHCTEMHOT TeXHIKH.

BuxopucToByBaTH TBOpUYMI Ta IHHOBAWIMHWI MiAXiZ UL pO3POOKH iH)KEHEPHUX
pillleHs Ta CTBOPEHHS KOHCTPYKTUBHUX €JEMEHTIB y TaKUX Traimy3sX, SK
rejlioeHepreTHKa, MPUIaau Gi3udIHOTO Ta G10OMETUIHOTO TPU3HAYSHHSI.

Busnauatn Ta OILIHIOBAaTH XapakTEPUCTHKHM Ta [apaMeTpH MarepiajiB, IO
BUKOPHCTOBYIOTBCSL Y MIKpPO- Ta HAaHOCHUCTEMHIH TEXHIIll, a TAaKOX y aHaJOTOBHX,
IU(GPOBUX EIEKTPOHHHUX MPHUCTPOSX Ta MIKPOIIPOIIECOPHUX CHCTEMAX.

[ndopmarriiine
3a0e3neueHHs JUCHUILTIHNA

. Kpasuenko O.I1. ®u3nuHi OCHOBM (QYHKIIOHAIBHOI MIKPOEJNEKTPOHIKH,
Kuis : JIu6ine, 1993, - 295 c.
. T.JO. OO6yxoBa, M.®. XKomuip, A.B. Isamyk, M.C. ®aneen

dynkuionansHa enexTpoHika: Jlaboparopuuit npaktukym, Kuis : KIII im. Irops
Cikopcrkoro, 2018. —c. 73

Bup cemectpoBoro
KOHTPOJIIO

Samik




®YHKIIOHAJIbHI IPUCTPOI AJ151 OFPOBKU IHO®OPMAIIIL

Kadenpa, sixa 3a6e3mneuye
BUKJIQIaHHS

MiKpoeneKTpOHIKH

PiBenb BUIIIOT OCBITH

[Teprmmii (GakanaBpChKHiA)

Kypc, cemectp 4 xypc, 7 cemectp

OO0csr TUCIUILIIHYA Ta 4 xpenutu 54/66

PO3IOALI TOAWH ayTUTOPHOT

Ta CaMOCTiIHHOT poOOTH

MoBa BUKIIagaHHA Ykpainceka

Bumoru 510 movarky 1002 «Marepiany i KOMHOHEHTH MIKpO- Ta HAHOCHCTEMHOI TEXHIKH,

BUBYECHHS JUCLUAILIIHI

1010

«®Diznka KOHIEHCOBAaHOTO cTaHy», 1011 «HamiBnpoBimHUKOBa €IEKTPOHIKay,
[IO15 «Teopis curHamiB i cuctem», 0a30BUIl PiBEeHb BOJOMIHHS AHTIIHCHKOIO
MOBOIO He HIxkue A2.

[Ilo Oyne BuBYaTUCS

OcHOBHI  (i3uuHI NpUHOUNU TOOYIOBH  (YHKIIOHAJIBHUX  EJIEKTPOHHHX
TIPUCTPOIB [UISA 3amICy, 30epekeHHs, 0OpOOKH Ta BiITBOPEHHS iH(opMaIlii, sKi
3aCHOBYIOThCSl HA ONITHYHUX, MarHITHUX Ta 3apsA0BUX eeKTax

Yowmy 1ie iikaBo/Tpeda
BHBYATH

Hucnumuiina Hagae MOXIHUBICTh BITPHO OpPIEHTYBAaTHUCS B KOHCTPYKIIAX Ta
¢i3nYHUX TpUHOHIAX MOOYIO0BH (YHKIIIOHATEHUX EJICKTPOHHUX IMPHUCTPOIB IS
3ammcy, 30epekeHHst, 00pOOKH Ta BiITBOPEHHS iHPOpMAIIii.

I{OMy MOJXHAa HAaBUMTUCA

BukopucroByBaty 3HaHHS 3 (i3UKH, BIINOBIAHI Teopii, Moxesi Ta METOIU ISt
BUPIIICHHS MPAKTUYHHUX 3aBJaHb, OB’ S3aHUX 13 CHHTE30M MPUCTPOIB MIKpO- Ta
HAHOCHUCTEMHOT TEXHIKH.

AHaJTi3yBaTH XapaKTEPUCTHKH Ta ITApaMeTpu MaTepiaiB, 1[0 BUKOPHUCTOBYIOTHCS
y IPUCTPOSX MIKPO- T2 HAHOCUCTEMHOI TEXHIKH. PO3yMiTH OCHOBH TBEPIOTLILHOT
Ta ONTUYHOI EJNEKTPOHIKHM, HAHOEIEKTPOHIKH, ENEeKTPOTEXHIKH, aHaJoroBol Ta
(POBOi CXEMOTEXHIKH, a TAKOXK MIKPOIIPOLIECOPHOT TEXHIKH.

OnaHyBaTH HOBi 3HAHHS, BIIPOBAXKYBAaTH MPOTPECHBHI TEXHOJOTII Ta iHHOBAIIIT,
3HAXOAWTH HECTAHIIAPTHI PIMICHHS Ta CIIOCO0M iX peaizarii.

BuxopucToByBaTH 3HAaHHS MPO CTPYKTYPHI OCOOJHMBOCTI, NMPHPOITY XIMI4HOTO
3B’A3Ky Ta CINCKTPO(I3WYHI BJACTUBOCTI  MarepiagiB Uil  CTBOPCHHS
(GYHKI[IOHAJIBHUX MaTepiajliB Ta CTPYKTYP Y TaKHUX Tally3siX, SK TBEpIOTiIbHA,
ONTHYHA, MIKPOXBHJILOBA Ta HAHOCIIEKTPOHIKA.

SIk MO’KHA KOPUCTYBaTHUCS
HaOyTUMU 3HaAHHAMU 1
YMIHHSIMU

[MocTiitHO BUMTHCS Ta OBOJIOJIBATH Cy4YaCHUMH 3HAHHSMH.
EdexruBHo miykatu, o0po0sIsTH Ta aHAI3yBaTH iHOPMAILFO 3 PI3HUX JIKEpedl.

BuxopucToByBaTH 3HaHHS Ta PO3YMIHHS HaYKOBHX (PaKTiB, KOHIEHIIH, TEOPIi,
MIPUHIOMIIB 1 METOZIB JUIS MPOEKTYBAaHHS Ta MPAKTHYHOTO 3aCTOCYBaHHS MIiKpO-
Ta HAHOCHCTEMHOI TeXHIKH.

3acTocoByBaTH TBOpYMH Ta IHHOBAaLIMHMEI MiAXix A8 PO3poOKH iHXKEHEPHHX
pilleHb Ta CTBOPEHHS KOHCTPYKTUBHHMX €JIEMEHTIB y TaKuX Tally3sX, SK
reJioeHepreTrka, npuiagy GpisuaHoro Ta 6i0MEANIHOTO NIPU3HAYCHHSL.

BusHauatn Ta OLIHIOBAaTH XapaKTEpPUCTUKM Ta IapaMeTpH MarepialiB, IO
BHKOPHCTOBYIOTBCS Y MIKpO- Ta HAHOCHCTEMHIN TEXHIIll, & TAKOXK Y aHAJIOTOBHX,
IU(GPOBUX EIEKTPOHHHUX MPHUCTPOSX Ta MIKPOIIPOIIECOPHUX CHCTEMAX.

Indopmaniiine
3a0e3neueHHs JUCHUILTIHNA

. Kpasuenko O.I1. ®u3nuni 0cHOBH (hyHKIIOHAIBHOT MiKPOEGIEKTPOHIKH,
Kuis : JIu6ine, 1993, - 295 c.
. T.JO. OO6yxoBa, M.®. Xosuip, A.B. Ipamykx, M.C. ®azeces

dynkuionansHa enektpoHika: Jlaboparopuuit npaktukym, Kui : KIII im. Irops
Cikopcrkoro, 2018. —c. 73

Bup cemectpoBoro
KOHTPOJIIO

Samik




THO®OPMAIIVHI TEXHOJIOT'TI MPOEKTYBAHHS Y MIKPO- 1

HAHOCHUCTEMAX

Kadenpa, sixa 3a6e3meuye
BUKJIQIaHHS

Enextponnoi imxkeHepii

PiBenb BUIIIOT OCBITH

[Teprmmii (GakanaBpChKHiA)

Kypc, cemectp 4 xypc, 7 cemectp
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[Ilo Oyne BuBYaTUCS

Po3pobka, MoJenroBaHHS XapaKTEPUCTHK AaHAJIOTOBHX IHTETpaIbHUX CXEM,
MIPOEKTYBAHHS PO3MILICHHS CXEMH Ha KPHCTAJI.

Yowmy 1ie mikaBo/Tpeda
BHUBYATU

[ToBHMIT UK PO3POOKH MIKPOCXEMH BiJ €IIEKTPUYHOT CXEMH 10 TEXHOJIOTTIHOTO
TIPOEKTY.

Yomy MOKHA HABUYUTHUCS

3acToCcOByBaTH 3HAaHHS NPUHIMIIB POOOTH MPUCTPOIB Ta CHUCTEM MIKpO- Ta
HAHOCHUCTEMHOT TEXHIKH ITijl 4ac IX MPOSKTYBaHHS Ta eKCILTyaTallii.

OUiHIOBaTH XapaKTePUCTUKHU Ta apaMeTpu MaTepialiB, 10 BAKOPHUCTOBYIOTECS Y
MIPUCTPOSIX MIKPO- Ta HAaHOCHCTEMHOI TeXHiKU. Po3ymiTH OCHOBM TBEpIOTLIBHOT
Ta ONTUYHOI EJEKTPOHIKHM, HAHOEJIEKTPOHIKH, €JIEKTPOTEXHIKH, aHaJoroBol Ta
U(ppoBOi CXEMOTEXHIKH, 8 TAKOK MIKPOIPOLIECOPHOI TEXHIKH.

BukopucroByBari iH(opmaiiiiHi Ta KOMYHIKamidHI TEXHOJIOTI], a TaKoX
NPUKJIAJHI Ta Creniagi3oBaHl NMPOrpaMHi MPOAYKTH JJs BHUPILICHHS 3aBIaHb,
NOB’S3aHUX i3 ~ IPOEKTYBAaHHSAM  Ta  HaJaropKEHHIM o0agHaHHA
reJioeHepreTUKH, IpuiIaniB Gpi3uyHol Ta GioMeTUUHOT EIEKTPOHIKH.
3acrocoByBaTH iH(pOpMAIiHI TEXHONOTII Ta CHCTEMH aBTOMAaTH30BaHOTO
NPOCKTYBAHHS JJIs1 PO3POOKH Ta BUPINICHHS 3aBJaHb, [TOB’I3aHUX 13 CTBOPCHHIM
AQHAJIOTOBHX 1 IM(POBHUX MIKPO- Ta HAHOCXEM, a TAKOXK €JIEKTPOHHUX CHCTEM.

SIk MO’KHA KOPHUCTYBaTHCS
Ha0yTUMH 3HAHHSAMH 1
YMIHHAMHA

Pozymitu npenMeTHY 0671acTh Ta crierudiky npodeciiHol AisTEHOCTI.
3acTocoByBaTH HAyKOBI Ta IHJKEHEpHI METOOHW, CydYacHi iH(opMarriiiai
TEXHOJIOTI1, KOMII'IOTEpHE MIpOrpaMHe 3a0e3reueHHs, KOMIT FOTepHI Mepexi, 0a3u
JaHux Ta [HTepHeT-pecypcH Ui BUpilIeHHS NpodeciiHuX 3aBlaHb y Tranysi
MIKpO- T2 HAHOCHCTEMHOI TEXHIKH.

BuxopucToByBaTH 3HaHHS €JIEKTPO(MI3MYHMX MPOIECIB, AKi BiAOYBAarOTHCSA B
TBEPAOTIJIBHUX MPUCTPOSIX, T TEOPETUYHI OCHOBHU MOOYAOBH MIKpPOEJIEKTPOHHUX
NPUIIAJIIB 1 CUCTEM.

Po3pobnsaTn npumagy MiKpOeIeKTPOHIKH, MIKpO- Ta HAaHOEJIEKTPOHHI CHCTEMH, a
TaK0X 3aCO0M MIKpPOXBHIIbOBOI TEXHIKH.

[ndopmarriiine
3a0e3neueHHs JUCIUILTIHNA

1. AmnanoroBa cxeMmoTexHika: PemakTop CXeMOTEXHIYHHX IpPOEKTiB Virtuoso.
yknan.: Iomy6esa L.I1., Kasmipenko B.A., Kapmmox €.C., Bynrecmepi 10.B. —
Kuis

: KIII im. Irops Cikopebkoro, 2021, — 152 c.

2. IlpoexTyBaHHSI HaNIBIPOBIAHUKOBUX IPHJIAIB Ta IHTEIPAILHUX MIKPOCXEM.
Komm’rorepunii npaktukyMm. ykian.: 0. B. Higenxo, A. T. Opnos, 1. .
Tarapuyk. — Kuis: KIII im. Iropst Cikopebkoro, 2022. — 164 c.
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MIKPOKOHTPOJIEPH

Kadenpa, sixa 3a6e3mneuye
BUKJIQIaHHS
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PiBenb BUIIIOT OCBITH
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PO3IOALI TOAWH ayTUTOPHOT

Ta CaMOCTiIHHOT poOOTH

MoBa BUKIIagaHHA Ykpainceka

Bumoru 10 nmouatky
BUBYECHHS JUCLUAILIIHI

3014 «Indopmatuka

[Ilo Oyne BuBYaTUCS

ApXITeKTypa CY4acHHX MIKpOIpOIECOpiB 1 MIKpOKOHTpOJNEpiB, amaparHe i
mporpamMHe 3a0e3MedYeHHs pPO3pOOHHMKA BOYAOBAaHMX CHCTEM, a TaKOX Cy4acHi
METO/U PO3pOOKH BOYIOBaHMX CUCTEM Ha OCHOBI IPOMHUCIIOBUX MIKPOKOHTPOJIEPIB

Yomy 11e mikaBo/Tpeda
BUBYATH

HaOyTi 3HaHHS J03BOJSIFOTH PO3POOJIATH SNEKTPOHHE YCTATKYBAHHS A1t OyIb-SIKOT
ramy3i HapOIHOTO TOCIOJAPCTBA, IO Aa€ Oe3MeKHI MOMKIIMBOCTI SIK JUIS peatizarii
CBOTO TBOPYOTO IMOTEHINANy TaK i JUIA MOCATHEHHS TiIHOTO PiBHSA MaTepiaJbHOTO
3a0€e31eUeHHS.

Yomy MOKHA HABUYUTHUCS

®DopMyITIOBaTH Ta PO3B’SI3yBaTH CKIIA/IHI iHKEHEPHI, BHPOOHMYI Ta HAYKOBI 3a/1a4i
IiJ] Yac MPOCKTYBaHHSI, BUTOTOBJICHHS Ta JOCIHKCHHS MIKPO- Ta HAHOCUCTEMHOT
TEXHIKH Pi3HOTO npu3HayeHHs. CTBOPIOBATH KOHKYPEHTOCIIPOMOXKHI pO3pOOKH Ta
BTLJIIOBATH 1X pe3yJIbTaTH y Oi3HEC-TIPOCKTaX.

OntuMizyBaTH KOHCTPYKIIT CHCTEM, IPUCTPOIB T4 KOMIIOHEHTIB MiKpO- Ta
HaHOCHCTEMHOT TEXHIKH, a TAKOXK TEXHOJIOTIT X BUTOTOBIICHHS.

Po3p’s13yBaTH 3a1a4ui CHHTE3Y Ta aHAIi3y NPHIAAIB Ta IPUCTPOIB MIiKpO- Ta
HAaHOCHCTEMHOI TEXHIKH.

[IpoBoaMTH NPOEKTYBaHHS, BUNPOOYBAHHS, EKCIEPUMEHTAbHI Ta TEOPETHYHI
JOCITI/DKEHHST ~ BJIIACTHBOCTEH  MaTepialliB, HAHOCTPYKTYp Ta  TEXHOJIOTIH,
KOMIIOHEHTIB Ta NPHUCTPOIB MIKPO- Ta HAHOCHCTEMHOI TEXHIKH, BKIIFOYAKOYH
SJICKTPOHHI OiOMEINYHI CHCTEMHU.

SIk MO’KHA KOPHUCTYBaTHUCS
HaOyTUMU 3HAHHAMH 1
YMIHHAMHA

["eHepyBaTH HOBI iJe1 Ta NPOSBISITH KPEATUBHICTh Y POOOTI. AHaNI3yBaTH Ta
CHHTE3YBaTH MIKPO- Ta HAHOEJIEKTPOHHI CUCTEMH Pi3HOTO MPHU3HAYEHHS.
Po3po0iisiTi, 00IPyHTOBAaHO BUOMPATH Ta BUKOPHCTOBYBATH CYy4acHI METOIU
0OpOOKH Ta aHANI3Yy CHTHAIIB y MIKpPO- Ta HAHOCIEKTPOHHUX MPHIIafaX Ta
crcremax.KoprcryBaTncst cydacHUIMH CHCTEMaMH TIOIIYKY Ta aHaJli3y HAyKOBO-
TeXHIYHOT iH(pOopMAIlii, MPOBOINUTH MATCHTHUHA MOUIYK i JOCIHIIKEHHS, a TAKOX
3aXMINATH IHTEIEKTYaJIbHY BIACHICTb. JIeMOHCTpYBaTH Ta 3aCTOCOBYBATH 3HAHHS
METOJIIB 1 TEXHOJIOT1H PO3POOKH, TECTYBaHHS Ta BUKOPHUCTAHHS 1HPOPMAaLiHO-
BHUMIiPIOBAIIbHIX, MiKDOKOHTPOJIEPHUX CHCTEM, CHCTEM 00pOOKH, BiTOOpakeHHS Ta
mepenavi TaHuX, BKIIIOYAI0YH Oi0MeANIHI CUCTEMH.

Indopmaniiine
3a0e3neueHHs JUCHUILTIHNA

1. Hosarpkuii, A. O. MikponpoIiecopHi Ta MiKpOKOHTPOJIEpHi cucTeMu. — KuiB :
KIII im. Irops Cixopcrkoro, 2020. — 365 c.

2. Mikpompouecopu Ta MikpokoHTponepu; ykian.. . J. Tarapuyk, 1O. B.
Hinenko. — Kuis : KIII im. Irops Cikopcbkoro, 2020. — 238 c.

3. IIporpamysanns mikpokoHnTtposepiB AVR /C. M. LHupynbsauk, O. 1. Azapos, JI.
B. Kpynensauupkuii, T. 1. Tposnosceska. — Binaumg : BHTY, 2018. — 111 c.

4. MikpokoHTponepru: ApXiTeKTypa, TMpOTpaMyBaHHI Ta 3acTOCYBaHHA B
enektpomexadini / FO. C. I'pumyk. — Xapkis : HTY «XIII», 2019. — 384 c.

Bun cemectpoBoro
KOHTPOJIIO

3amk




OCHOBM CEHCOPHOI EJEKTPOHIKHA

Kadenpa, sixa 3a6e3mneuye
BUKJIQIaHHS

MiKpoeneKTpOHIKH

PiBenb BUIIIOT OCBITH

[Teprmmii (GakanaBpChKHiA)

Kypc, cemectp 4 xypc, 7 cemectp

OO0csr TUCIUILIIHYA Ta 4 xpenutu 54/66

PO3IOALI TOAWH ayTUTOPHOT

Ta CaMOCTiIHHOT poOOTH

MoBa BUKIIagaHHA Ykpainceka

Bumoru n0 nmovarky 1010  «®disuka KoHACHCOBaHOrO  crany», IIOl11  «HamiBmpoBinHHKOBa
BUBYECHHS JUCLUAILIIHI CYICKTPOHIKaY

[Ilo Oyne BuBYaTUCS

®i3uuHi eekTH, [AKi JeKaTh B OCHOBI POOOTH CEHCOPIB, MEXaHI3MHU MEPETBOPEHHS
¢GI3UYHEX Ta XIMIYHHX BEJIMYUH B EJEKTPUYHHMH CUTHAJ, a TaKOXK HPUHLUIA
o0y TOBH CEHCOPIB Ha TX OCHOBI.

Yomy 11e mikaBo/Tpeda
BUBYATH

Hanuii Kypc MiKaBWA THUM, IO Ja€ MOXIIUBICTh ITO3HAHOMHUTHCH 3 BEJIHKOIO
PI3HOMAHITHICTIO Cy4YacHHX CEHCOpPIB, $Ki BHKOPHCTOBYIOTHCSI B CEHCOPHHX
cHCTeMaX JUisi MOHITOPHHIY CTaHy IFOJChKOro oprauizmy (wearable e-health
Sensors), HaBKOJHIIHBOTO cepemoBHIIa (smart house sensors) Ta IPOMHCIOBOTO
mporecy (electronic nose): CEHCOPH TEMIIEPATypH, CCHCOPU MEXAaHIYHHX IOJIB,
ra3oBi CEHCOPH, CEHCOPH BOJIOTOCTi, CEHCOPH OCBITJIICHOCTI, EIEKTPOXIMIiYHi
ceHcopH, O6ioceHcopu touio. J{i1s Toro, mod po3yMiTH NPUHIUI POOOTH ICHYFOUUX
CEHCOPIB Ta BMITH PO3po0JIATH TX HOBI BUAM, MOTPiOHI I'PYHTOBHI 3HaHHS (Pi3MYHUX
SIBUILL T4 IPUHLIMUIIIB IX BUKOPUCTAHHS JJIsl TOOYZAOBU CEHCOPHHX MPUIIA/IIB.

I{OMy MOJXHAa HaBUUTUCA

3acTocoByBaTH 3HAaHHS NPUHLMUIIB pPOOOTH NPUCTPOIB Ta CHCTEM MIKpO- Ta
HAHOCHUCTEMHOT TEXHIKH il 4ac IX MPOEKTYBaHHS Ta eKCILTyaTallii.

OWiHIOBaTH XapaKTEPUCTHKH Ta MapamMeTpu MaTtepialiB, 10 BUKOPUCTOBYIOTHCS Y
HPUCTPOSIX MIKPO- Ta HAHOCUCTEMHOI TeXHIKU. PO3yMiTH OCHOBM TBEpAOTUILHOT Ta
ONITHYHOIT ENIEKTPOHIKH, HAHOENEKTPOHIKH, eJIEeKTPOTEXHIKH, aHaJloroBoi Ta
(POBOi CXEMOTEXHIKH, @ TAKOXK MIKPOIIPOLIECOPHOT TEXHIKH.

JocnipkyBaT XapakTEpPUCTUKU Ta MapaMeTPU MIKpO- Ta HAHOCHCTEMHOI TEXHIKH,
npuiaaiB GisuuHol Ta GiOMEAMYHOT EICKTPOHIKH, BPaXOBYHOUH i JOCIIKCHHS,
BUMOTH Ta criein(iky BUOpaHUX TEXHIYHUX 3acO0iB.

SIk MO’KHA KOPHUCTYBaTHCS
Ha0yTUMH 3HAHHAMH 1
YMIHHAMHA

3acToCOBYBaTH 3HaHHS Y MPAKTUIHUX CUTYAIisX.
[MocTiiiHO BUMTHCS TA OBOJIOAIBATH CYYaCHUMH 3HAHHSIMHU.

BukoprcToByBaTH 3HaHHS Ta PO3YMIHHS HAyKOBHX (hakTiB, KOHIICHIIH, TEOpi,
TIPUHIMIIB 1 METOAIB JUIA MPOEKTYBaHHS Ta MPAKTHYHOTO 3aCTOCYBAaHHS MIKpO- Ta
HaHOCHCTEMHOT TEXHIKH.

Busnauatn Ta OI[iHIOBaTH XapaKTePUCTHUKXW Ta TMapaMeTpud MaTepiaiB, MIo0

BUKOPHCTOBYIOTBCSL Y MIKpO- Ta HAHOCHUCTEMHIH TEXHIilli, a TAKOXK y aHAJIOTOBHX,
1M(pPOBUX ENEKTPOHHHUX NPUCTPOSIX T4 MIKPOIPOLIECOPHHUX CUCTEMAX.

Indopmaniiine
3a0e3neueHHs JUCHUILTIHNA

1. ®izuuni ocHOBHM ceHcopuku: KoHcmekT Jekmii: HaBu. moci6. Jns cTym.
cunenianpHOCTI 153 «Mikpo- Ta HaHocuctemHa TexHika» / KIII im. Irops
Cikopcekoro; ykmaz.: B. M. Kosams. — Kuis: KIII im. Irops Cikopcrskoro, 2021. —
130 c.

2. ®izuuHi ocHOBHM ceHcopuku: JlabopaTopHuil: HaB4. mocib. 1 cTyn.
crnenianbHocTi 153 «Mikpo- Ta HaHOCHCTEMHa TEXHiKa», OCBITHBOI HpOrpaMu
«Mikpo- Ta Hanoenektponika» / KIII im. Irops Cikopeskoro; ykmaa.: B. M.
Kogans. — Kuis: KIII im. Iropst Cikopceskoro, 2020. — 65 c.

Bun cemectpoBoro
KOHTPOJIIO

3amik
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CEHCOPHI MATEPIAJIM TA TEXHOJIOTI'TI

Kadenpa, sika 3ade3neuye
BUKJIaJAHHS

MiKpoeneKTpOHIKH

PiBeHs BUIIOI OCBITH

[Teprmmii (GakanaBpChKHiA)

Kypc, cemectp

4 xypc, 7 cemectp

O6csar aucrmmniny Ta posnofin| 4 kpeautu 54/66
TOAVH ayAUTOPHOIL Ta

caMocCTiliHOi poboTH

MoBa BUKJIaIaHHS VYkpaiHncbka

Bumoru 1o novatky
BUBYEHHSI IUCLMILTIHA

1002 «Marepiany i KOMIOHEHTH MIKpO- Ta HAaHOCHCTEMHOI TEXHIKHY,
1010
«Di3uka KoHeHcOBaHOTO cTany», 1016 «TexHOnoriuHi OCHOBH €JIEKTPOHIKI

[Ilo 6yne BuB4YaTHCS

CyyacHi MaTepiaji Ta TEXHOJOTII, SKi BUKOPHCTOBYIOTHCS JUISi BHUI'OTOBJICHHS
CECHCOPIB.

Yomy 11e 1ikaBo/Tpeda BUBUATH

Hannii kypc IiKaBUil THM, IO Ja€ MOXIHUBICTh IO3HAHOMHUTHCH 3 BEIHKOIO
PI3HOMAHITHICTIO Cy4YacCHHUX CEHCOPHHX MarepiamiB Ta CTpykTyp (rpaden,
BYIJICIIEBI HAHOTPYOKM, HaHOCTPYKTYPOBAaHHWI KpeMHil, HaHOMAIIp, MIa3MOHHI
Marepiaiy, TOHKOIUTIBKOBI ~METAJOOKCHJIHI Marepiald TOIIO), a TaKOX
texHoJorisiMu ix cunresy (CVD/ALD/MLD techniques, sol—gel process, MACE
tomo). s toro, mod po3poONsATH HOBI BUAM CEHCOPIB MOTPIOHI I'PYHTOBHI
3HAHHS HOBUX CCHCOPHHUX MAaTepiaiB Ta TEXHOJOTIYHHMX MiIXOMIiB UL iX
BUTOTOBJICHHSL.

Homy MOKHA HABUUTHCA

3acrocoByBaTH 3HaHHA 3 ()i3WKW, BiONOBIOHI Teopii, MOIENi Ta METOAM Ui
BUPIIICHHS MPAKTUYHHUX 3aBJaHb, OB’ SI3aHUX 13 CHHTE30M MPHCTPOIB MIKpO- Ta
HAaHOCHUCTEMHOI TEXHIKH.

OUiHIOBaTH XapaKTePUCTHKH Ta MapaMeTpy MaTepialiB, 10 BUKOPHCTOBYIOTBCS Y
HPUCTPOSIX MIKPO- Ta HAHOCUCTEMHOI TeXHIiKH. PO3yMiTH OCHOBHM TBEpIOTIILHOT
Ta ONTHUYHOI EJNEKTPOHIKHM, HAHOEIEKTPOHIKH, ENEKTPOTEXHIKH, aHaJoroBol Ta
(POBOi CXEMOTEXHIKH, a TAKOXK MIKPOIIPOLIECOPHOT TEXHIKH.
BuxopucToByBaTH 3HAHHS PO CTPYKTYPHI OCOOJHMBOCTI, NMPHPOILY XIMIYHOTO
3B’A3Ky Ta CINCKTPO(I3WYHI BJACTUBOCTI  MarepiagiB Uil  CTBOPCHHS
(GYHKI[IOHAJIBHUX MaTepialiB Ta CTPYKTYP Y TakuX raiy3siX, sSK TBEpIOTiJIbHA,
OIITHYHA, MIKPOXBUJIbOBA T4 HAHOEJIEKTPOHIKA.

SIK MO’KHA KOPUCTYBATHCS
HaOyTHUMH 3HAHHSMHU 1
YMIHHSMH

3acToCOBYBaTH 3HAaHHS y INPAKTUYHUX CUTYyalisXx. Bu3HauaTu Ta OIiHIOBATH
XapaKTEepPUCTUKU Ta MapaMeTpy MaTepiaiiB, II0 BUKOPHCTOBYIOTHCS Y MIKpO- Ta
HAaHOCUCTEMHIH TEXHIl[l, a TaKoX Yy aHaJOroBHX, UU(PPOBUX ENEKTPOHHHUX
MPUCTPOSIX Ta MIKPOIPOIIECOPHUX CHCTeMax. Po3yMmiTH Ta 3acTOCOBYBaTH
TEXHOJIOTI4HI IPUHIUIIN BUPOOHUIITBA, BUIPOOYBAHHS, eKCIUTyaTalii Ta peMOHTY
MIKpO- Ta HAHOCUCTEMHOT TEXHIKH, a TAKOK 010MEIUYHOTO 0018 HAHHSI.
BuxopucToByBaTH 3HaHHS PO OCOOIMBOCTI TEPMOAMHAMIKH, KIHETHKH XIMITHUX
MEPEeTBOPCHb, CTPYKTYPHI acleKTH, OCOOJMBOCTI CHHTE3y Ta OCHOBHI
3aKOHOMIPHOCTI CTBOPEHHs (PYHKIIOHAIPHMX HEOpPraHIYHMX MarepianiB i3
3aJ]aHUMH BJIACTUBOCTSIMU.

Indopmartiitne
3a0e3neueHHs TUCUUILTIHN

1. OcHOBM HaHOENEKTPOHIKM: MAPYYHUK y 2 KH. KH.2: Marepianu, TexHOmOrii i
¢yHKmioHanpHI npuctpoi, U.1: Marepianu ta Hanoenexrporni Texnosmorii / FO. 1.
SAxumenko, 1. M. 3asuyk, B. M. CniBak, A. T. Opnos, O.B. borgan, B.M.
KoBanp; HamionaneHuii TexHiyHWHA  yHiBepcuTeT YkKpainum «KuiBchkuit
noJiTeXHiuHui iHCTUTYT M. Iropst Cikopcbkoroy. 2016. -- 343 c.

2. Marepiano3HaBCTBO Ta TEXHOJIOTIsI MarepiamiB: (y cxemax i 3aBJIaHHSX) :
HapuabHuid mocionuk / T.II. Tosopyn, O.I1. T'amonoma, C.B. MapueHko;
MinictepctBo ocBiTH i Haykn Ykpainw, CyMChKHH Jep>KaBHUH yHIBEPCHTET. —
Cymu: CyMchKHi Aep)kaBHUH yHiBepcurer, 2020. - 162 ¢

Bug cemectpoBoro
KOHTPOJTIO

3amik
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EJJEKTPOHHO-HOHHI METOJIA ®OPMYBAHHSI HAHOCTPYKTYP

Kadenpa, sika 3a6e3neuye
BUKJIaJAHHS

Kadenpa mMikpoenekTpoHiku

PiBeHp BHUIIIOT OCBITH

[Teprmmii (GakanmaBpChKHiA)

Kypc, cemectp

4 xypc, 7 cemectp

OO6cAr TUCHMITTIHY Ta 4 xpenury 54/66
PO3IOILI TOANH ayTUTOPHOT

Ta CaMOCTIHHOI poOOTH

MoBa BUKJIaJaHHA Ykpainceka

Bumoru 1o nouarky
BUBYEHHS JUCIUILUIIHA

1006 «Craructruni MeToau 00poOku maaux», [1009 «Ximis maTepiainis
enexTpoHiku», [1010 «dDi3uka koHAEHCOBaHOTO cTaHy», [1011
«HamiBrpoBinHuKoBa enekTpoHika», [1014 «HanoenekrpoHikay

1o Oyme BUBYATHCS

BynyTh BUBYaTHCH KOHCTPYKIIii HOBIHHBOTO O0JIaIHAHHS Ta TEXHOJIOT1l OTpUMaHHS
HAHOCTPYKTYp 3 BUKOPUCTAHHAM C(HOPMOBAHUX CICKTPOHHHUX 1| HOHHUX MTOTOKIB
IHEPTHUX PEYOBHH i BUMIAPOBYBAHHUX MATEpialiB B BAKYYMHHX YMOBax Ta
MPOBOAUTHCH OCHI/PKEHHS pealibHUX HAHOCTPYKTYP Cy4acHOi MiKpoO-Ta
HAHOCIIEKTPOHIKH.

Yomy 11e 1ikaBo/Tpeda
BUBYATH

B cydacHMX yMOBax OTpHMaHHS MPELUU3IITHUX OJJHOKOMIIOHEHTHHUX 1
0araTOKOMITOHEHTHHX (PYHKI[IOHATBHUX IIapiB HEMOXKIIHBO 0€3 BUKOPUCTAHHS
SHePreTUYHOI aKTHBALlii IIPOILIeCy KOHICHCALIIT, IO 103BOJIsIE€ GopMyBaTH
HAHOCTPYKTYPH 3 3aJaHUMHU €JIEKTPO(DI3NIHIMH BIACTUBOCTSAMH i HEOOXi THUMH
napaMeTpamy, SKi HEMOXIIBO OTPUMATH 3 JOTIOMOTOIO 1HIIMX TEXHOJIOTIH.

Yomy MOKHA HABUYMTHUCS

BukopucToByBaTH 3HaHHS PO MPUHIXNHN POOOTH MPUCTPOIB Ta CHCTEM MIKpO- Ta
HAHOCUCTEMHOT TEXHIKH ISl X MPOEKTYBaHHS Ta EKCILTyaTalil.

AHaizyBaTH XapaKTepUCTHKU Ta MapaMeTpH MaTepialiB, IO 3aCTOCOBYIOTBCS Y
MIPUCTPOSIX MIKPO- T2 HAHOCHCTEMHOT TeXHIKH. PO3yMiTH OCHOBHM TBEPIOTLIBLHOI Ta
ONTHYHOI ENIEKTPOHIKH, HAHOEJIEKTPOHIKH, €JEeKTPOTeXHIKM, aHaJoroBoi Ta
(POBOi CXEMOTEXHIKH, @ TAKOXK MIKPOIIPOLIECOPHOT TEXHIKH.

[TnanyBaTH Ta MPOBOIUTH EKCIIEPHUMEHTH IS HEPEBIPKH TiMOTe3 Ta JOCTIIKSHHS
SIBUIL[ y MIKPO- Ta HAHOENEKTPOHili. BukopucroByBaTi craHnapTHe oOnajHaHHS,
CKJIQIATH CXEMH TPHCTPOIB, aHANI3yBaTH, MOJICIIOBATH Ta KPUTHUYHO OLIHIOBATH
pe3ynbTaTh JOCHTIIKEHb.

3acTocoByBaTH 3HAHHA PO CTPYKTYPY, XIMIYHHH 3B’SI30K Ta eNeKTpoQi3ndHi
BJIACTHBOCTI MaTepiaiiB Jisi CTBOPEHHsI (QYHKI[IOHAJILHUX MaTepialiB Ta CTPYKTYP
y TaKHX rajy3six, sk TBEpJOTiJIbHA, ONTUYHA, MIKPOXBHJIbOBA Ta HAHOEJIEKTPOHIKA.

SIk MOKHA KOPUCTYBaTUCS
HaOyTUMH 3HAHHSIMH 1
YMIHHSAMU

3acTOCOBYBaTH 3HAHHS Y MPAKTUYHUX CUTYAIIIsIX.
Po3symitu npeameTHy 001acTh Ta crieuudiky npogeciiHol MisuIbHOCTI.

BukoprcToByBaTH 3HaHHS Ta PO3yMiHHS HayKOBHX (DaKkTiB, KOHIEIIiH, TEOopiH,
HPUHIIAIIB 1 METOMIB JUI MIPOEKTYBAaHHS Ta MPAaKTUYHOTO 3aCTOCYBAHHS MIKpO- Ta
HAaHOCHCTEMHOI TEXHIKH.

InentndikyBaty, kiracudikyBaTH, OL[IHIOBATH Ta ONKMCYBAaTH NIPOLECH y MIKpO- Ta
HAaHOCHUCTEMHIH TEXHIll [UIIXOM NOOyIoBH Ta aHamizy ix OQiBUYHEX |
MaTeMaTUYHUX MOJIEIIeH.

BusHauatu Ta OIIIHIOBATH XapakTepUCTUKH Ta TMapaMeTpu MaTepiaiiB, 0
BHKOPHCTOBYIOTBCA Y MIKpPO- Ta HAaHOCHCTEMHIll TEXHiIl, a TaKOX y aHAJIOTOBHX,
IU(POBUX ENEKTPOHHNUX HPUCTPOSIX TA MIKPOIPOLIECOPHUX CUCTEMAX.

[ndpopmariiine 3abe3neueHHs
JUACIATUTIHA

1 .3.10.T'orpa TexHouoris enexrponHoi TexHiku. T.1,2. HaBu. mociGHUK
Bun.»JIbBiBchka momitexHikay 2010 p.

2. M.M.IIpumena. B.IT.ITorpebnsx Mikpoenekrponika .HYactuna 3
MikporexHosorisi. Hapu. nocionuk. Bun Xapkiscbkuii aBianiiauii inctutyt 2011
p.- 273 c.

Bup cemectpoBoro
KOHTPOJIIO

3amk
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METO/IU JOCJIIIDKEHHSA MATEPIAJIIB MIKPO- TA

HAHOCHUCTEMHOI TEXHIKA

Kadenpa, sixa 3a6e3mneuye
BUKJIaJaHHA

MiKpoeneKTpoHiKu

PiBens BHUIIOT OCBITH

[epmmii (GakamaBpChKUii)

Kypc, cemectp

4 xypc, 7 cemectp

OO6cAr TUCIMITITIHY Ta 4 xpenutu
PO3IOUI TOUH 54/66
ayJIMTOPHOI Ta CAMOCTIHHOT

pobotu

MoBa BUKJIaJaHHS YkpaiHcbka

Bumoru 1o nouarky
BUBYEHHS JUCIAIIIIHA

[TO10 di3uka KOHICHCOBAHOTO CTaHy

o Oyne BuB4YaTUCS

Cy4acHi MeToI1 TOCTIJDKEHHS MaTepialiB eslekTpoHiku. [Tigxomu i Mmeronu
00poOKw, aHaJi3y Ta IHTEPIIPETaIlii OTpPUMAHHUX JTAaHUX.

Yowmy 1ie mikaBo/Tpeda
BUBYATH

JKomHa TeXHOJIOT{YHA OIepallis IPYU BUTOTOBJICHH] CyYaCHHUX €JEKTPOHHUX
NPHUCTPOIB HE 00XOAMUTHCS O€3 3aCTOCYBAHHS THX YH IHIIMX METOIB KOHTPOJIIO Ta
JOCITIKEHHS BIIACTHBOCTEH 1X moBepxHi. CaMe ToMy 00 BiIMOBIIaTH Cyd4acHUM
BHMOTaM iH)XeHEep TIOBUHEH 100pE OPIEHTYBATUCH B CYYaCHUX METOIaX MIKPOCKOTIIi
Ta CIIEKTPOCKOIIii, MaTH MPaKTHYHI HABUYKU pOOOTH Ha BIAIOBITHOMY OOJIaTHAHHI
Ta TPAMOTHO aHAJi3yBaTH i IHTEPIPETyBaTH OTPHMaHi pe3yJIbTaTH.

qOMy MO>KHa HaBUUTHUCA

OuiHIOBaTH XapaKTEPUCTUKU Ta MapaMeTpy MarepialliB, 110 BUKOPUCTOBYIOTHCS Y
MIPUCTPOSIX MIKPO- Ta HAHOCUCTEMHOI TEXHIKH. PO3yMiTH OCHOBU TBEpIOTLIBHOT Ta
ONTUYHOI EJICKTPOHIKH, HAHOCIEKTPOHIKH, eJICKTPOTEXHIKM, aHAJIOroBOI Ta
IUQPPOBOI CXEMOTEXHIKH, a TAKOK MIKPOTIPOIIECOPHOI TEXHIKH.

3acToCOBYyBaTH HaBWUYKM IJIAHYBaHHS Ta IIPOBEJICHHS EKCIEPUMEHTIB JUIs
MEPEBIPKHU TINOTE3 Ta JOCTIIKEHHS SBUII y MIKpO- Ta HaHOEJCKTPOHIli. Bmitn
BUKOPUCTOBYBAaTH CTaHAapTHE OOJNaJHAHHSA, CKIagaTH CXEeMH HPHUCTPOIB,
aHAIII3yBaTH, MOJICITIOBATH Ta KPUTUYHO OLIIHFOBATH OTPHMaHI pe3yJIbTaTH.
3acTOCOBYBATH PO3YMIHHSI TEOPIl CTOXaCTUYHUX MPOIECIB, METOIM CTATUCTHIHOT
00poOKH Ta aHaJi3y JaHHUX JUIsl BUPIICHHs MpoQeciiiHuX 3aBAaHb.

SIx MOKHa KOPUCTYBaTUCS
HaOyTHMU 3HAHHIMH 1
YMIHHSIMUA

BukopucToByBaTH OTpUMaHi 3HAHHS JUIs BUPIIIECHHS IPAKTUYHUX 3aBJIAHb.

3acTocOoBYBaTH HAyKOBI 3HaHHs1, KOHIICIILI, TeOpil Ta METOAHM LISl PO3POOKH Ta
BIPOBaKEHHS MIKPO- T2 HAHOCHCTEMHOT TEXHIKH.

BuxopucToByBaTH CyJacHi iH)KEHEpHI METOIH, iHQOpMAIIiifHI TEXHOJOTII,
porpaMHe 3a0e3IeUYeHHs, KOMIT FOTePHI Mepexi, 0a3u TaHUX Ta iHTepHET-PecypCcH
JUTL BUKOHAHHS npodeciiiHuX 3aBaaHb y cepi MiKpo- Ta HAHOCHCTEMHOI TeXHIKH.

AHai3yBaTH Ta OL[IHIOBATH BJIACTHBOCTI Ta MapaMeTpy MarepialliB, 10
3aCTOCOBYIOTBCS Y MIKpO- Ta HAHOCHCTEMHIH TEXHilli, @ TAKOX y aHAJIOTOBHUX,
IU(POBUX ENEKTPOHHUX NPUCTPOSIX T MIKPOIPOLIECOPHUX CUCTEMAX.

Indopmarniiine
3a0e3neueHHs! JUCIUILTIHN

1. CkaHyro4a 30H10Ba MiKPOCKOIIisl Ta CIIEKTPOCKOITISI :HaB4. 1oci6. / A.M.
Topstuxo, C. I1. Kynuk, O. B. IIpokonenko ; Kuis. Hawt. yH-T imM. Tapaca IlleBuenka
2. XousBko B. B. @i3uuHi BIaCTUBOCTI Ta METOIN TOCITIKEHHS MaTepialliB:
HaBuansHui mociouuk / B.B. Xomssko, 1. A. Bragumupcekuii, O. O. JKabuHcbKa. —
Kuis: Llentp yubosoi nireparypu, 2016. — 156 ¢

3. JlokanbHi MeTou Aociikens: miapy4nuk / 3aropoasiii B.B.; KIII im. Irops
Cikopcpkoro. Kuis: KIII im. Irops Cikopcrkoro, 2019, 323 c.

Bup cemectpoBoro
KOHTPOJIIO

3amik
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BIOMEJINYHI CEHCOPHA

Kadenpa, sixa 3a0e3neuye
BUKJIaaHHS

MiKpoeneKTpoHiKu

PiBeHb BUIIIOT OCBITH

[Teprmmii (GakamaBpChKHiA)

Kypc, cemectp 4 xypc, 8 cemectp
OO0csr TUCIUILIIHYA Ta 4 xpenuTn
PO3MOJLI TOAUH AyIUTOPHOL | 54/66

Ta CaMOCTiIHHOT poOOTH

MoBa BUKJIaJaHHS YkpaiHcbka

Bumoru o mouatky
BUBYEHHS JUCIUAILIIHU

[IO11 «HamiBrpoBinHukoBa enekTpoHika», [1016 «TexHomaorivyHi
CIICKTPOHIKU

OCHOBH

[Ilo Oyne BuBYaTUCS

XapaKTepPUCTUKU Ta MPUHITUI i OIOMEIUYHUX CCHCOPIB PI3HUX BHUJIB;, METOJIH
BUMIPIOBaHHS 3a JIOTIOMOTOK0 OiOMETUYHUX CEHCOpiB; (i3MKy IMpPOIECiB, IO
BiOyBalOThC y OIOMEAMYHIX CEHCOpaXx.

Yowmy 1ie iikaBo/Tpeda
BHBYATH

Hucnumuiina Hagae MOXIIMBICTh BIIPHO OpPIEHTYBAaTHCS B KOHCTPYKIUSX Ta
¢Gi3MIHUX TpUHIHIIAX pOOOTH PIZHOMAHITHHX CYy9acHUX OiOMEIMYHHX CEHCOpPIB, a
TaKOXX TPAKTHUYHI HaBUKH BUMIPIOBaHHS OCHOBHUX (YHKIIOHAJIHHUX MOKAa3HHKIB
OpraHi3My JIOJHHH.

Yomy MOKHA HABYUTHUCS

BukopucToByBaTH 3HaHHS PO MPUHLUIKA POOOTH MPHUCTPOIB Ta CUCTEM MIKpO- Ta
HAHOCHUCTEMHOT TEXHIKH ITij1 4ac IX MPOSKTYBaHHS Ta eKCILTyaTallii.

AHani3yBaTH XapaKTEpUCTHKH Ta ITApaMETPH MaTepiaiB, [0 BUKOPHCTOBYIOTECS Y
HPUCTPOSIX MIKPO- Ta HAHOCHCTEMHOI TeXHIKH. PO3yMITH OCHOBH TBEpAOTLIBHOI Ta
ONTHYHO{ ENIEKTPOHIKH, HAHOENEKTPOHIKH, eJeKTPOTEXHIKH, AaHAJIOToBOi Ta
(POBOi CXEMOTEXHIKH, a TAKOXK MIKPOIIPOLIECOPHOT TEXHIKH.

JocnikyBaTn XapakTepUCTUKH Ta IapaMeTpH MIKpO- Ta HAHOCHCTEMHOI TEXHIKH,
npunaaiB GizuyHoi Ta OIOMEANYHOT ENEKTPOHIKH, BPAXOBYFOUH LI JOCIIIKEHHS,
BUMOTH Ta crienin(piky oOpaHuX TEXHIYHUX 3aCO0IB.

SIk MO’KHA KOPHUCTYBaTHCS
HaOyTUMU 3HAHHAMH 1
YMIHHSIMU

3acTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYALIIsX.

[MocTiiiHO BYMTHCS TA OBOJIOAIBATH CYYaCHUMH 3HAHHSIMHU.
BukopucTOBYBaTH 3HAHHS Ta PO3YMIHHS HAyKOBUX (DaKTiB,
KOHIICTIIIH, TEOPild, MPUHIUIIB i METOMIB IS IPOCKTYBAHHS Ta
MPAKTHYHOTO 3aCTOCYBAHHS MiKpPO- Ta HAHOCHCTEMHOI TEXHIKH.

BusHauatn Ta OLHIOBATH XapaKTEpPUCTUKH Ta TIapaMeTpyd MarepiaiiB, MI0
BHKOPHCTOBYIOTBCA Y MIKpPO- Ta HAHOCHCTEMHIN TEXHIIll, a TAKOX Yy aHAJIOTOBHX,
U(POBUX EIEKTPOHHHUX MPHUCTPOSX Ta MIKPOIIPOIIECOPHUX CHCTEMAX.

[ndopmarriiine
3a0e3neueHHs JUCHUILTIHNA

1. ®i3nuni ocHoBM ceHcopuku: Koncnekr nekuii [Enexrponnuii pecypc]: HaBu.
moci6. s cryn. cnemianbHOCTI 153 «Mikpo- Ta HaHocucTeMHa TexHikay / KIII im.
Irops Cikopcbkoro; ykmaa.: B. M. Koans.— Kuis: KIII im. Iropst Cikopcbkoro,
2021.- 130 c.

2. ®iznyHi ocHOBH ceHcopukH: JlaboparopHuii npakTukyM [Enexkrponnuii pecypcel:
HaBY. TOCIO. JUIs CTyJd. cnemianbHOCTI 153 «Mikpo- Ta HAHOCHCTEMHA TEXHIKay,
ocBiTHBOI Iporpamu «Mikpo- Ta HaHoenekTpoHikay / KIII iM. Iropst Cikopcbkoro;
ykaan.: B. M. Kosans. — Kuis: KIII im. Irops Cikopcbkoro, 2020. — 65 c.

Bug cemectpoBoro
KOHTPOJIIO

Samik
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MIKPOXBHWJIbBOBA TEXHIKA

Kadenpa, sixa 3abe3mneuye
BUKJIAITAHHS

EnextpoHHOi iHXKeHepii

PiBens BHUIIOT OCBITH

[Tepunii (GaxanaBpCbKuil)

Kypc, cemectp

4 xypc, 8 cemecTp

OO0cAr TUCLIUILTIHA Ta 4 xpeauTn
PO3IOILI FOAMH ayAUTOPHOI | 54/66

Ta CaMOCTIHHOI poOOTH

MoBa BUKJIaJaHHA VYkpaincbka

Bumoru o nmovatky
BUBYEHHS JUCIAIIIIHA

IMIO11 «HamiBmpoBinHukoBa enekrpoHikay, [1016 «TexHomnoriuHi
enekTpoHikmy», [1017 «CxeMoTexHiKkay

OCHOBH

[lo Oyxe BuBUaTHCS

Metoau MopnemoBaHHS 1 (i3WYHI MPOLECH y KOMIIOHEHTaX 1 eJIeKTPOHHUX Kil
HajgBucokux vactor (HBY), Merogm  CcXeMOTEXHIYHOIO  NPOEKTYBaHHS
enektpoHHnx kin HBY mms HaOyTTs 3HAaHB, YMiHb, HAaBHYOK 1 JOCBITy
BUKOPUCTAHHS 3a3HAUYCHUX METO/MIB Y MPAKTHIHINA AisITEHOCTI.

Yowmy 1ie mikaBo/Tpeda
BHUBYATU

Jucnurutina 3a0e3neunTb OBOJIOAIHHS HABUYKAMHU MPOrpaMHOI peanizalii MeToiB
1 AITOPUTMIB aHai3y HapaMeTpiB, YACTOTHHUX, YACOBUX 1 IIYMOBHX XapaKTEPUCTHK
i3 3aCTOCYBaHHSIM IaKETIB MPUKIAJHUX Mporpam 1 cepTH(IKOBAHUX CHUCTEM
aBTOMaTH30BaHOro mnpoekryBanHs, 30kpema, CADENCE, ORCAD, PSPICE 3
OTPUMAaHHSM CTYIICHTOM BiIIOBiTHOTO cepTHdikary.

LIOMy MO>KHa HaBUUTHUCA

3acToCOBYBaTH 3HAaHHsS IMPHHIMIIB POOOTH INPHUCTPOIB Ta CUCTEM MIKpO- Ta
HAHOCHCTEMHOI TEXHIKH ITi/1 9ac iX MPOEKTyBaHHS Ta eKCILTyaTail.

BukopucToByBaTH 3HaHHS Ta PO3yMIHHS MaTEMAaTHYHUX METOJIB AJISI BUPILICHHS
TEOPETHYHHX Ta NPUKIAJHUX 3aBaHb y cepi MIKpO- Ta HAHOCUCTEMHOT TEXHIKH.

3acrocoByBaTH 3HAaHHA 3 (Di3WKH, BIANOBIAHI Teopii, MOAeal Ta METOAH IS
BUPIIICHHS NPAaKTUYHUAX 3aBlaHb, MOB’SA3aHUX i3 CHHTE30M IMPHUCTPOIB MIKPO- Ta
HaHOCHCTEMHOI TEXHIKH.

O1iHIOBaTH XapaKTepUCTHUKK Ta MapaMeTpu MarepiaiiB, 110 BUKOPUCTOBYIOTHCS Y
MPUCTPOSIX MIKPO- Ta HAHOCUCTEMHOI TeXHIKH. PO3yMiTH OCHOBH TBEpAOTIIBHOI Ta
ONTHYHOT ENIEKTPOHIKH, HAHOENEKTPOHIKH, eJIEeKTPOTEXHIKH, aHaJIoroBoi Ta
UPPOBOI CXEMOTEXHIKH, & TAKOK MIKPOIIPOIIECOPHOT TEXHIKH.

SIk MOKHa KOPUCTYBaTUCS
Ha0yTUMH 3HAHHIMH 1
YMIHHAMUA

BukopucToByBaTH 3HAaHHS Ta PO3YMIiHHS HayKOBUX (DaKTIB, KOHIIEMIH, TEOpiH,
NPUHIMUIIB 1 METOIB ISl MPOEKTYBaHHS Ta MPAKTUYHOI'O 3aCTOCYBAaHHS MIKpO- Ta
HAHOCUCTEMHOT TEXHIKH.

AmHanizyBaTH npeiMeTHY 00JIaCTh Ta HOPMAaTHBHY JOKYMEHTAIlil0, HEOOXIIHY AJIst
MIPOEKTYBAaHHS Ta 3aCTOCYBAaHHS NMPHJIAiB Ta IPUCTPOIB MIKPO- Ta HAHOCHCTEMHOL
TEXHIKH.

3acTocoByBaTH MaTeMaTHuYHI MNPHUHIMIN Ta METOAM /I NPOCKTYBaHHS Ta
BHUKOPHUCTAHHS MiKpO- Ta HAHOCHCTEMHO{ TEXHIKH.

BupimryBatu imkeHepHi 3aBHaHHSA y cdepi MIKpo- Ta HAHOCHCTEMHOI TEXHIKH,
BPaXOBYIOUH BC1 aCMEKTH PO3pOOKH, MPOEKTyBaHHs, BAPOOHUIITBA, EKCILTyaTalil Ta
MOJICpHI3allii.
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MIKPOXBHWJIbBOBA TEXHIKA

Indopmarniiine
3a0€e3IeYeHH TUCITUILTIHA

1. B.I. TumodeeB «MikpoxBuiboBa TexHika: EIEKTpoHHI Koma HaJBHCOKHX
yactoT». — Kuis : KIII im. Iropst Cikopcbkoro, 2018. — 231 c.

2. B.O. Mockamok, B.I. Tumodeen, A.B. ®ensit «HaamBuakomirodui mpuimagn
esekTpoHiku». HaBu. nmocionuk 3 rpudpom MOHY, Bun-Bo «Ilomitexnikay, Kuis.

-2014.- C.528.

3. MikpoxBuiipoBa TexHika: EnleKTpoHHI KoJa HaJIBUCOKMX 4acToT [ Enextponnmit

pecypc]: HaBu. moci6. asst TabopaTtopHux poobiT Wit cTya. cnemianbraocTti 153 (176)
«Mikpo- Ta HaHOCHCTeMHa TexHika», [ VYxmam.: B. I. Tumodees, O. B.
CemenoBcbka — EnextponHi Texcrosi nasi (1 daiin: 615,102 M6aiit). — Kuis : KIII

im. Irops Cikopebkoro, 2021. — 85 c., 97 puc.

Bup cemectpoBoro
KOHTPOJTIO

3amik
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EJEKTPOHIKA HAJIBUCOKUX YACTOT

Kadenpa, sixa 3a6e3mneuye
BUKJIaJ[aHHS

MiKpoeneKTpOHIKH

PiBens BUIIOT OCBITH

[epmmii (GakamaBpChKUii)

Kypc, cemectp 4 xypc, 8 cemectp
OO0csr TUCIUILIIHYA Ta 4 xpenuTn
PO3IO/IUI TOAUH ayIUTOPHOL | 54/66

Ta CaMOCTIHHOT poOOTH

MoBa BUKJIaJaHHS YkpaiHcbka

Bumoru 1o noyarky
BUBYECHHS JUCLAILIIHA

1007 «Teopist €NEKTPOHHUX KiD»

[Ilo Oyne BuBYaTUCS

Cy4acHuil CcTaH, OCOOJNMBOCTI Ta IPU3HAYECHHS MIKPOXBHJBOBHX IIPHCTPOIB i
CHCTEM, XapaKTepHi MmapaMeTpyu MiKpOXBUIILOBUX IIPUCTPOIB, IPHHIUIIN TOOYI0BU
CYYacCHHX IHTETpaJbHAX MiKPOXBIJIBOBHX IPHCTPOIB.

Yowmy 1ie mikaBo/Tpeda
BHBYATH

OTtpumaHi 3HaHHS IaAyTh MOKJIMBICTE OTPUMATH LiKaBY IPOQECito, sSTKa TO3BOIUTH
peanizyBaTH CBiii TBOpYHMI MOTEHMIald i JOCSATTH TITHOTO PiBHSA MaTepialbHOTO
3a0e3MeUYeHHSI.

I{OMy MOJXHAa HAaBUMTUCA

OnrtuMizyBaTv KOHCTPYKIIi CHUCTEM, NPHCTPOIB Ta KOMIIOHEHTIB MIKpO- Ta
creniai3oBaHi KOHIENTyalbHi 3HaHHS, BKJIIOYAIOYH Cy4acHI HAYKOBI TOCSITHEHHS,
a TaKkoXX KPHUTHYHE OCMHCICHHS Cy4acHMX MpoOiemM y cdepi Mikpo- Ta
HAaHOEJIEKTPOHIKH, Ul BHUPIIICHHS CKJIAIHUX 3aBjaHb NpodeciitHol AisIbHOCTI.
Po3pobnsT;  BHpOOM Ta KOMITIOHEHTH MIKpPO- Ta HAHOCHUCTEMHOI TEXHIKH,
BPaxOBYIOUYH BHMOTH JIO iX XapaKTEPUCTHK, TEXHOJIOTIUHI Ta PeCypCHi OOMEXEeHHS,
i BHKODHCTOBYBAaTH CyYacHI iHCTPYMEHTH aBTOMAaTH3alil IPOEKTYBaHHS.
BupimryBat 3amavi CHHTE3y Ta aHANi3y MpWIaNiB Ta MPUCTPOIB MIKpO- Ta
HAaHOCUCTEMHOI TexHiKH. CTBOPIOBATH Ta IOCITiKyBaTH (i3UUYHI, MAaTEeMaTHIHI Ta
KOMII'FOTEpHI MOJIelli 00’ €KTiB Ta MpoIleciB y cepi MIKpO- Ta HAHOCIEKTPOHIKH.

SIK MO’KHA KOPUCTYBaTHCS
Ha0yTUMH 3HAHHSAMH 1
YMIHHAMHA

/AHaJTi3yBaTH Ta CHHTE3YBaTH MIKPO- T2 HAHOEJIEKTPOHHI CUCTEMHU Pi3HOTO
npu3HadeHHs. Po3po0isiTy, 00rpyHTOBAaHO BUOMPATH Ta BUKOPUCTOBYBATH Cy4acH1
MeToIM 00pOOKH Ta aHalli3y CUTHAJIB y MIKpO- Ta HAHOEJIEKTPOHHUX MpHJIaJax Ta
cucTteMax. ApryMeHTyBaTH BUOIp METO/IIB JUIsl BUPIIICHHS CKIIAIHUX 3aBJaHb 1
mpobieM y cepi MiKpo- Ta HAHOCHCTEMHOT TEXHIKH, KpUTUYIHO OI[IHFOBATH OTPHUMAaHi
[pe3yJIbTaTH Ta OOTPYHTOBYBATH NMPUIHATI pimeHHs. JleMOHCTpyBaTH Ta
3aCTOCOBYBATH 3HAHHS METO/IB 1 TEXHOJIOTIH pO3POOKH, TECTYBaHHS Ta
BUKOPUCTAHHS iHPOPMAIifHO-BUMIPIOBATBHHUX, MIKPOKOHTPOJICPHUX CHCTEM, CHCTEM
00pOOKH, BiTOOpakeHHs Ta Iepeiavi JaHUXK, BKIFOYAI0Ud 010MEIIYHI CHCTEMHU.

[ndopmarriiine
3a0e3neueHHs JUCIUITIIHA

1. J.A. Tarapuyk, B.I. MomuanoB, M.M. Ko6ak MikpoXBHIbOBa €IEKTPOHIKA:
Hagu. [Toci6. — K.: ”ABepc” 7, 2017. — 125 c.

2. Momnuanos B., ITorwasko 0., OcHoBu MikpoxsuiieBoi enekrponiku / K., HTYY
«KTII», 2010, 348 crop.

3. Tumodees, B. I. MikpoxBrIb0Ba TeXHiKa. EJEKTPOHHI KOJIa HAABUCOKUX YaCTOT
— Kuis : KIII im. Irops Cikopcrkoro, 2018. —231 c.

4. bonpapenxko [.M. Mikpoenexkrponika HBY. Y. 1. Enementn Ta npuctpoi HBY-
tpakTy: HaBu. mocionuk mist crynentis BH3. — Xapkis: XHYPE. — 2017. - 152 c.
5. bonpapenxko [.M. Mikpoenektponika HBY. Y.2. HaniBnpoBiJHUKOBI eIleMEHTH
ta npuctpoi HBY: HaBu. nociouuk juis crynentis 3BO. — Xapkis: XHYPE, 2019. —

172 c.

Bup cemectpoBoro
KOHTPOJIIO

3amk
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OIITOEJIEKTPOHIKA

Kadenpa, sixa 3a6e3neuye
BUKJIaaHHS

MiKpoeneKTpoHiKu

PiBenb BUIIIOT OCBITH

[Teprmmii (GakanaBpChKHiA)

Kypc, cemectp 4 xypc, 8 cemectp

OO6cAr TuCHUIUTiHA Ta 4 xpenutu

PO3MOJLUI TOAUH ayIUTOPHOL | 54/66

Ta CaMOCTiIHHOT poOOTH

MoBa BUKIIagaHHA Ykpainceka

Bumoru no MOYaTKy [I010  «®dismka KoHAeHCOBaHOTO  craHy», IIOl1  «HamiBmpoBimHMKOBa
BUBYEHHS JUCLUILTIHU CIICKTPOHIKa

[ITo 6yne BuBUaTHCS

EnemenTn cy4acHOi ONTOENEKTPOHIKI- JKepena i mpuitMadi BUIPOMiHIOBaHHS
Marepiajy Ta TEXHOJOTii CTBOPEHHS, KOPITyCYBaHH i TECTYBaHHSL.

Yowmy 1ie iikaBo/Tpeda
BHUBYATU

OnToeneKkTpoHiKa ChOTOAHI INPOMOHYE pealbHE BHPILICHHA (QyHAaMEHTAIBHHX
mpobiieM HaHOENEKTPOHIKM 1 KoMyHikamiitHux cucteM CporomHi (oToHika Ta
OIITOENIEKTPOHIKA BIIMCAaHA B MPIOPUTETHI HAIPSIMKH PO3BUTKY HAayKH 1 TEXHIKH
ycix mnposiguux kpain (CILA, IliBnennoi Kopei, Kwuraro, Smonii, kpain
€pponeiicbkoro Coro3sy).

I{OMy MOJXHAa HaBUUTUCA

3acTocoByBaTH 3HaHHA 3 (I3UKH, BINMOBITHI Teopii, MOIENi Ta METOTU I
BUpIIICHHS MPAKTUYHUX 3aBlaHb, [MOB’S3aHUX 13 CHHTE30M MPHCTPOIB MIKpO- Ta
HaHOCUCTEMHOI TexHikH. OIIHIOBATH XapaKTEPUCTHKH Ta MapaMeTpu MaTepiaiB,
10 BUKOPHCTOBYIOTHCS Y MPHUCTPOSIX MIKPO- Ta HAHOCHCTEMHOI TEXHIKH, & TaKOX
PO3YMITH OCHOBHM TBEPAOTUIFHOI Ta ONTHYHOI EJICKTPOHIKHM, HAHOCJICKTPOHIKH,
CJIEKTPOTEXHIKH,  aHaloropoi Ta  LU(POBOI  CXEMOTEXHIKM, a  TaKOX
MIKpOIIPOIIECOPHOT TEXHIKH.

SIK MO’KHA KOPUCTYBaTHCS
HaOyTUMU 3HAHHAMU 1
YMIHHSIMU

3acTocoBYBaTH 3HAHHS Y MPAKTUUHHUX cHUTyallisx. EdexTuBHO mykaT, 00po0sTu
Ta aHami3yBaTH iH(GOpPMAIO 3 pI3HUX JKepel. BUKOPHUCTOBYBATH 3HAHHSA Ta
pO3YMiHHS HayKoBHX (DaKTiB, KOHICMIIH, TEOpiil, NMPUHIUIIB 1 METOMIB I
MIPOEKTYBAHHS Ta NMPAKTUYHOTO 3aCTOCYBAHHS MIKpPO- Ta HAHOCHCTEMHOI TEXHIKH.
Busnauatn Ta OIIHIOBATH XapakTEpPUCTUKM Ta MapaMeTpu MaTepiaiiB, IO
BUKOPHUCTOBYIOTbCSI Y MIKpPO- Ta HAHOCHCTEMHIN TEXHilli, @ TAKOXK y aHAJOTOBHX,
U(POBUX €JIEKTPOHHUX TIPUCTPOSIX Ta MIKPOIIPOLIECOPHUX CHCTEMaX.

Indopmaniiine
3a0e3neueHHs JUCIUITIIHA

1. Yamrox, B.O. OmnroenekTpoHika: Bix Makpo g0 HaHo. IlepenaBaHHs,
NIEPETBOPEHHS Ta NPUIIMaHHs ONTHYHOTO BUIIpoMiHtoBaHHS. - Kuis : KIII iM. Irops
Cikopcbkoro, 2018-2019. - 2 kH.

2. PozopinoB, .M. BHCOKOIIBUIKICHI BOJIOKOHHO- ONTH4HI JIiHIT 3B’513Ky. - KuiB:
Kadenpa, 2019. - 327 c.

3. Omrroenekrponika: Jlaboparopuuii npaktukym/ B.M. Kosans. — Kuis: KIII im.
Irops Cixopcskoro, 2019. — 70 c.
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Ta CaMOCTIHHOT poOOTH

MoBa BUKJIaJJaHHS Ykpaincbka

Bumorwu 1o mouatky 1010  «®isuka KkoHACHCOBaHOrO  crany», IIO11  «HamiBmpoBinHHKOBa
BUBYEHHS JUCLUILTIHU CIICKTPOHIKa

[Ilo Oyne BuBYaTUCS

OnToeneKTpOHHI MPUOOPH NETEKTOPH Ta JKepena CBITIa, MOIYJSTOPU,HA OCHOBI
HAMIBIPOBITHUKOBUX HAHOCTPYKTYp, Ta cdepu IiX 3aCTOCYBaHHsS, Marepiain
HAIIBIPOBITHUKOBHX HAHOCTPYKTYD.

Yowmy 1ie iikaBo/Tpeda
BHBYATH

VY MIKpOCTIEeKTPOHIIli BUPOOHUITBO UimiB O€3 TEXHOJIOTiH ONTOETCKTPOHIKH Ta
¢dotoHiku (TiTOrpadis, KOHTPOIH IOBEPXHEBHX IIAPIB i CTPYKTYpH MOBEPXHi Ta iH.)
NPaKTUYHO HEMOXJIMBO, 1 pOJNb LHUX TEXHOJNOTIH 3pocTae 3i 3MCHIICHHIM
MiHIMaJIEHOTO PO3MIipy eJIeMeHTa Ha Yilli.

OnroenekTpoHika CHOTOJHI IPOIOHYE pealbHEe BUpIMICHHS (yHAaMEHTAIBHUX
mpobJieM HaHOENEKTPOHIKM 1 KoMyHikamiitHux cuctemM CporomHi (oToHika Ta
OIITOCJTICKTPOHIKA BIIMCaHAa B MPIOPUTECTHI HANPSAMKHA PO3BHTKY HAYKH 1 TEXHIKH
ycix mpoBigaux kpaiH (CLHA, I[liBmernoi Kopei, Kwurato, Anonii, kpain
€Bporeiicekoro Cor3y).

HaOyTi 3HaHHS IO3BOJSIIOTH 3aCTOCYBaTH OTpHUMAaHI 3HaHHS B Oymb-sKild ramysi
HApOJHOTO TOCIIOIapCTBa, MO Jae Oe3MEKHI MOKIIMBOCTI K JJIS peajli3allil cBOro
TBOPYOTO TOTCHIliAly TaK 1 JAJs JOCATHEHHS TiTHOTO pIiBHSA MarepiaabHOTO
3a0e3MeveHHsI.

Yomy MOKHA HABYUTHUCS

BukopucroByBati 3HaHHS 3 (i3WMKH, BIIIOBIAHI Teopii, MOAENI Ta METOIH VIS
BUPIIIEHHS] IPAaKTHYHUX 33714, MOB’SI3aHUX 13 HAHOCTPYKTYPHUMH MPUCTPOSIMH B
OINITOEJTIEKTPOHILll. AHaNI3yBaTH XapaKTEPUCTHKH Ta IMapaMeTpH HAHOCTPYKTYPHHUX
HPUCTPOIB Yy LiH Traiysi, a TAKOK PO3yMITH MPHUHIMIH IX podoTn. OnaHyBaTy HOBI
3HAHHS, BIIPOBAKYBATH MEPEIOBI TEXHOJIOTII Ta iHHOBAIII1, 3HAXOAUTH KPEaTHBHI
pillIeHHs Ta CHOCOOM iX BTiNIEHHS. 3aCTOCOBYBATH 3HAHHS IPO CTPYKTYpPY, Qi3HUHy
MPUPOAY Ta eNeKTPOoQi3WYHI BIACTUBOCTI HaHOMATepialiB U1 PO3POOKH
(YHKIIOHATFHUX MaTEPiaiB i CTPYKTYP y cepi HAHOONTOCTIEKTPOHIKH.

Sk MO’KHA KOPUCTYBaTHCS
Ha0yTUMH 3HAHHSAMH 1
YMIHHSAMHA

31aTHICTP BYHMTHCS Ta ONAHOBYBATH CYYaCHI 3HAHHS, 3MaTHICTH 1O IOLIYKY,
00poOiieHHs Ta aHami3y iHQOpMaIii 3 pi3HHX JDKEpen, 37aTHICTh 3aCTOCOBYBATH
TBOPYMI Ta IHHOBAI[IHUI MOTEHIia] y CHUHTE31 IHKEHEPHUX PpillleHb 1 B po3poOii
KOHCTPYKTUBHHMX €JEMEHTIB HAaHOOINTOECIEKTPOHIKH, TpwWiIagiB Qi3uyHOro Ta
610MeIMYHOTO MTPU3HAYCHHS, 3[aTHICTh BU3HAYATH Ta OLIHIOBATH XapaKTEPUCTUKU
Ta rapameTpy MaTepiaiiB HAHOONTOEJIEKTPOHIKH.

[ndopmarriiine
3a0e3neueHHs JUCIUITIIHA

1. UYamwok, B.O. OmnroenekrpoHika: Big Makpo 10 HaHO. IlepenaBaHHs,
MIEPEeTBOPEHHA Ta MPUHMAaHHSA oNTHYHOTrOo BHNpoMiHioBaHHA. - KuiB : KIII im. Irops
Cikopcbkoro, 2018-2019. - 2 kH.
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KOHCTPYIOBAHHS B EJIEKTPOHILI
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Ta CaMOCTIHHOT poOOTH

MoBa BUKJIaJaHHS YkpaiHcbka

Bumoru 1o nouatky
BUBYECHHS JUCLUAILIIHA

[IO07 «Teopist enexTpoHHUX Kim», [I011 «HamiBpoBimHUKOBA ENEKTPOHIKA

[Ilo Oyne BuBYaTUCS

TeopeTuyHi Ta NPAaKTUYHI OCHOBH KOHCTPYIOBaHHS MPWJIAIiB Ta MHPUCTPOIB;
HaOyTTA HEOOXiNHWX HABHYOK [OCTIDKCHHSA MaTepiagiB Ta, Ha iX OCHOBI,
PO3paxyHKY BiAMOBITHUX XapaKTEPUCTUKH EICKTPOHHUX [IPUIIAIIB Ta IPUCTPOIB.

Yowmy 1ie iikaBo/Tpeda
BHBYATH

EnexTpoHHI npuiany Ta OpUCTpoi, HA HUHINIHBOMY €Talli, CKIaJaloTh HayKOBO-
TEXHIYHY OCHOBY PO3BHUTKY CYCIIIJIbCTBA, MalKe Y BCIX ray3sx

Yomy MOKHA HABUYUTHUCS

3acTocoByBaTH 3HAHHA MPHUHIUIB [ii TPUCTPOIB 1 CHCTEM MIKpo- Ta
HAHOCHCTEMHOI TEXHIKM NMPU IXHBOMY NPOCKTYBaHHI Ta eKCILTyaTalil; OLiHIOBATH
XapaKTepPUCTUKH Ta MapaMeTpH MaTepiaiiB NPUCTPOIB MIKpO- Ta HAHOCHCTEMHOI
TEXHIKH, 3HATH Ta PO3YMITH OCHOBH TBEPAOTLIBFHOI Ta ONTHUYHOI ENICKTPOHIKH,
HAHOEJIEKTPOHIKH, €JEKTPOTEXHIKH, aHaJoroBoi Ta LU(PPOBOI CXEMOTEXHIKH,
MIKpOIPOIIECOPHOT TEXHIKM; BHKOPHCTOBYBATH IH(OpMAIiiHI Ta KOMYHiKalliiiHi
TEXHOJIOTI], IPUKJIAJIHI Ta Creliali30BaHi NpOrpaMHi MPOIYKTH ISl PO3B’sI3aHHs
3ajJia4y MPOEKTYBaHHS Ta HAJAroJKeHHs OOJaJHaHHS TeNiOCHEPreTHKH, MPHIIaJIiB
¢i3uuHOi Ta OilOoMEAMYHOI eNEeKTPOHIKHM; TPOEKTYBaTH MPUCTPOI MIKpo-Ta
HAHOCUCTEMHOI TEXHIKM Yy BIJIOBIZIHOCTI [0 BHMMOI 3aMOBHHKa 1 HasBHHUX
pecypcHuUX 00MeKeHb; BUKOPUCTOBYBATH 3HAHHS MPUHIIMITIB i METOJIB OOYIOBU
Ta 3aCTOCYBAaHHS CYYaCHUX 1H(OKOMYHIKAIL[IHHUX MEepexX, HABUYKH IPOTrpaMyBaHHs
Ta CIeIiai3oBaHi MPOrpaMHi MPOIAYKTH U BUPIMICHHS 3a/a4 IMPOCKTYBaHHS Ta
KOHCTPYIOBAaHHS MIKPOEIEKTPOHHUX 1H(QOPMAIIHHAX CHCTEM.

SIk MO’KHA KOPHUCTYBaTHCS
HAa0yTUMH 3HAHHSAMH 1
YMIHHSIMU

3HaHHS Ta PO3YMiHHS MIPEIMETHOI O0JIACTi Ta pO3yMIHHS IpoQeciiHOl MisITBHOCTI;
3IaTHICTh BUKOPUCTOBYBATH 3HAHHS 1 PO3yMiHHS HAYKOBUX (DaKTiB, KOHIICIIIIiH,
TEOpiil, MPUHIHUMIIB i METONIB IUIA NPOCKTYBaHHS Ta 3aCTOCYBAaHHS MIKpO- Ta
HAHOCUCTEMHOI TEXHIKM; 3/IaTHICTh BHKOHYBAaTH aHali3 TpeIMETHOI o0iacTi Ta
HOPMATHBHOI JOKyMeHTamii, HeoOXiTHOi IS HPOEKTYBaHHA Ta 3aCTOCYBaHHS
MpuiaagiB  Ta TPUCTPOiB MIKpO- Ta HAHOCHCTEMHOI TEXHIKM; 3IaTHICTbH
3aCTOCOBYBAaTH TBOPYMH Ta IHHOBAI[IWHUEM TIOTEHINall B CHHTE31 1HXEHEPHUX
pimmeHs i B po3poOrli KOHCTPYKTUBHUX €JIEMEHTIB TelliOCHEPTeTHKH, IPHIIAIiB
¢izngHOTO Ta OiOMEIWYHOTO NPHU3HAUEHHS; 3[ATHICTH PO3B’SA3yBAaTH iH)KEHEpHI
3aJa4i B Trayry3i MIiKpo- Ta HAHOCHCTEMHOI TEXHIKH 3 ypaxyBaHHSM BCiX acIIEKTiB
PO3pOOKH, IPOSKTYBaHHs, BUPOOHUIITBA, EKCIUTyaTallii Ta MOJCpHI3allii; 3MaTHICTh
e()eKTUBHO BHOMpATH HaJEXKHI HAIIPSIMH 1 BIJIIOBIIHI METOIM AJIsI pO3B’SI3yBaHHSA
3aJa4  MOJICJIIOBaHHS, IPOGKTYBaHHS Ta  KOHCTPYIOBaHHS B  o0iacTi
MIKpOEJIEKTPOHHUX 1H(POpMaNiHHUX CHCTEM.

Indopmarniiine
3a0e3neueHHs JUCIUITIIHA

1. ITocmieea 1.€. OcHOBM KOHCTpYIOBaHHS eNeKTpoHHKX npuinanis. HY3II, 2021. —
98 c
2. Mauynsiaebkuii O.B. TexHOnoriuHi OCHOBH €JIeKTPOHIKH. HaBdy. 1moci6. Kuis :

KIII im. Irops Cikopceskoro, 2023..
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IMPOTPAMOBAHI JIOTTYHI IHTEI'PAJIBHI CXEMH
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BUKJIAIAHHS
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Ta CaMOCTiIHHOT poOOTH

MoBa BUKJIagaHHA Ykpainceka

Bumoru 10 movatky 3014 «udopmarukan, I[1017.2 «Cxemorexnika. Yactmra 2.ITudposa
CXEMOTEXHIKa»

BUBYEHHS JUCIUAILIIHU

[ITo 6yne BuBUaTHCS

* OcHoBu npoekryBanHs cucteM Ha HBIC i CucteM-Ha-kpucTaii.

+ O6nacti 3aCTOCYBaHHs MOBH OITHCyBaHHs anaparypu Verilog.

* OcHoBHi enemenTr MoBH Verilog.

* CuHTe3 CTPYKTYPHUX Ta iHTepdeiicHIX Mojenell Hu(pOBUX IHTErpaIbHUX CXEM
3 BUKOPHUCTaHHIM MOBH Verilog.

Yomy 11e mikaBo/Tpeda
BUBYATH

BucokopiBHeBa MoBa onmucyBaHHs amapaTypu Verilog — € MiDKHapOIHUM
CTaHIAapTOM B CHUCTEMax aBTOMAaTHU30BAaHOTO IPOEKTYBAHHS 1 BHKOPUCTOBYETHCS
st cnienndikanii, aHanizy (MOJIENIOBAHHS) 1 CHHTE3Y HU(PPOBHUX CHCTEM.

I{OMy MOJXHAa HAaBUMTUCA

3acTocOByBaTH 3HAHHS MNPHUHOMIIB Jii NPHUCTPOIB 1 CHCTEM MIKpo- Ta
HAaHOCHUCTEMHOI TEXHIKM TiJ 4Yac IXHbOTO MPOCKTYBaHHS Ta eKCILIyaTallii;
OLIIHIOBATH XapaKTEPHCTHUKH Ta IIapaMEeTpH MaTepialiB IPHUCTPOiB MiKpo- Ta
HaHOCHCTEMHOI TEXHIKH, 3HaTH Ta PO3YMITH OCHOBH TBEPJOTUIHHOI Ta ONTHYHOI
CJICKTPOHIKH, HAHOEJEKTPOHIKM, €JNEeKTPOTEeXHIKM, aHaloroBoi Ta 1uQpoBoi
CXEMOTEXHIKH, MIKPOIPOIIECOPHOI TEXHIKH, BHKOPHCTOBYBATH iH(pOpMaIiliHI Ta
KOMYHIKaIlii{Hi TEXHOJIOTi1, IPUKJIAIHI Ta CIeIiali30BaHi MPOTrpaMHi MPOLYKTH LIS
po3B’si3aHHSA  3aJad  NPOEKTYBAaHHA  Ta  HaJlaro/pkeHHs  oOJagHaHHA
reJioeHepreTuky,  npwiaaiB  ¢isuyHoi  Ta  OIOMEAMYHOI  EJNEKTPOHIKH;
BUKOPHUCTOBYBAaTH 3HAaHHS IPHUHLUIIB 1 METONIB MOOYAOBM Ta 3aCTOCYBaHHS
Cy4acHMX  I1H(QOKOMYHIKalilHUX  MEpeX, HaBUYKH  MNpOrpaMyBaHHS  Ta
crieniaii3oBaHi HpOrpamMHi MPOAYKTH Ui BUPIMICHHS 3a/a4 IMPOEKTYBAaHHsS Ta
KOHCTPYIOBaHHSI MiKPOEJIEKTPOHHHX 1H(OPMAIIITHUX CHCTEM

SIK MO’KHA KOPUCTYBaTHCS
HaOyTUMU 3HAHHAMU 1
YMIHHSIMU

31aTHICTh 3aCTOCOBYBATH 3HAHHS Y NPAKTUYHHUX CUTYALisX; 3HAHHS Ta PO3YMiHHS
npeMeTHOI  o0macTi Ta  po3yMiHHA mpOoQeCiiHOT  MiSIBHOCTI; HABUYKH
BUKOPHUCTAaHHsS iHpOpMamiiHUX 1 KOMYHIKAaliHHUX TEXHOJIOTIH; 37aTHICTh
BUKOPHUCTOBYBAaTH 3HAHHS 1 PO3yMiHHS HAayKOBUX (PaKTiB, KOHILEMIIH, Teopii,
NPUHOMIIB 1 METOAIB Uil TPOEKTYBaHHS Ta 3acTOCYyBaHHA MIKpo- Ta
HAHOCUCTEMHOI TEXHIKW; 3JaTHICTh 3aCTOCOBYBATH BIJIOBiHI HAYKOBi Ta
IHPKEeHEepHI METOJM, cydacHi iHpopMamiiiHi TEXHOJIOTII 1 KOMIT IOTepHE MpOoTrpaMHe
3a0e3neueH s, KOMII'IOTepHI Mepexi, 0a3u naHux T1a I[HTEepHeT-pecypcn uis
PpO3B’si3aHHA MPoQeciiHUX 3a1a4 B rally3i MiKpo- Ta HAHOCUCTEMHOI TeXHIKH

[ndopmarriiine
3a0e3neueHHs JUCHUILTIHNA

1. Ps6ennkuit B. M. VERILOG. IlpoekryBanus mm¢pposux mpuctpois / B. M.
Ps6enskmii, O. O. Ymkapenko. — Mukomnais, 2007. — 205 c.

2. Jlaxuno B. A. TexHomorii npoekTyBaHHs KOMIT'IoTepHUX cucteM. Yactuna 1 :
HaBu. moci6. /B. A. Jlaxno, b. C. I'yce, B. B. Cmomiit ta in. — Kuis : III
«KomrpinTy, 2019. — 248 c.

Bun
CEMECTPOBOTO
KOHTPOJIIO

3amik

21






