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Berynae ¢axoBe BuIpOOYBaHHS TMPOBOJUTHCS HA OCHOBI €K3aMEHAI[IWHUX TUTaHb,
copMOBaHUX 3a HAaBYAIBHUMM MpOrpaMaMy IUCLUUIUIH LUKIY HpoQeciiHoi Ta MpaKTUYHOI
MIJTOTOBKM HaBYAJIBHOrO IUIaHy cremianbHocTi G5 «EnexkTpoHika, €JIeKTpOHHI KOMYHIKaIlii,
MPpUIaI00yIyBaHHS Ta PAIIOTEXHIKAY.

daxoBe BuIpoOyBaHHS — (opMa BCTYIHOIO BUIPOOYBaHHsS [Uld BCTYIly Ha OCHOBI
3100yTOro abo Takoro, mo 3700yBa€ThCS, CTYNEHS BHIIOi OCBITH, sKa mHepeadadae MepeBipKy
3IaTHOCTI BCTYITHHMKA JI0 ONaHYyBaHHS OCBITHHOI IPOTrpaMu JIPyroro (MaricTepchbKoro) piBHS BUIIOI
OCBITH Ha OCHOBI 3100yTHX paHillie KOMIIETEHTHOCTEH.

[lincraBu Uit y4yacTi B KOHKYPCHOMY BiIOOpi: HAasBHICTh BHIIOI OCBITH MEPIIOrO
(OakamaBpCHKOTO) piBHS, IMiATBEP/PKEHOI BIIMOBITHUM JOKYMEHTOM IIPO OCBITY, Ta CKJIaJaHHS
BCTYIHUX BUIpoOyBaHb: €BI Ta daxoBoro icnuty.

KonkypcHuii 6ann po3paxoByeThCsl BIAMOBIAHO 10 yMHHOTO [lopsaky nmpuiioMmy Ha HaBYaHHS
JUTst 3100yTTs BUIIOi OCBiTH Ta [IpaBui npuitomy JIbBIBCHKOTO HaIliOHATBHOTO YHIBEPCUTETY IMEHI
IBana ®panka 3a GopMyIIOIO:

Konkypcnuii 6an (Kb) = 0,2 I11 + 0,2 T12 + 0,6 113, ge:

I11 — ominHka TecTy 3arajabHOi HaBYAIbHOT KOMIIETeHTHOCTI €BI;
I12 — ominka Tecty 3 iHO3eMHOT MoBH €BI;
13 — ominka ¢axoBoro icrury.

baza tectiB (haxoBoro BcrymHoro BumnpoOyBanus (OPBB) cnemniansnocti G5 «Enextponika,
eJIeKTPOHHI KOMYHIKaIli, Npuiago0ynyBaHHS Ta padlOTeXHIKa» Ui BCTYIY Ha OCBITHIM CTYIiHB
«marictpy Mictutb 3100 TecToBMX 3aBmaHb 3 IUCHMIUIH: «Buma maremarukap; «3arajibHa
dizuka»; «ApXiTeKTypa KOMIT'IOTepiB 1 mporpaMyBaHHs»; «Teopis iIMOBIpHOCTI Ta MaTeMaTHYHA
CTAaTUCTUKA»; «AHanoroBa 1 mudpoBa cxeMoTexHika»; «Metpoinoris»;, «lludpoBa oO6podOka
cUrHaniB»; «MIKponpoLecopHi MpUCTpoi Ta cucteMn»; «Pi3UyHa eNeKTpoHikay; «Mepexi Ta
iHTepdeiicn»; «TBepaoTiibHa enekTpoHikay; «Teopis enekTpuyHux Kum»; «CAIIP B enekTpoHii»;
«blomenuyHa 1H)XEHepisl Ta WTYYHUI 1HTeNeKT»; «[IpuHIMNM nMoOyIOBH aHATITUYHUX CUCTEMY;
«Teopist eJeKTPOMAarHiTHOro MoJisA»; «TecTyBaHHS €JNEeKTPOHHHX cucTeM»; «HamiBmpoBigHHMKOBa
eJIeKTpOHIKa»; «EnekTpomexaHiuHi cHUCTeMHM aBTOMaTu3alii»; «MoJenoBaHHsS MpPOIECiB Ta
cuctem»; «OnroenekTpoHika»; «KBaHTOBa eneKTpoHiKa»; «P13U4HI OCHOBU poOOTH OGlOMETUYHOI
amapaTypu.

ITpauiBauku IlpuitmaneHoi Komicii JIbBIBCAKOro HaI[lOHAIBHOTO YHIBEPCUTETY iMeHi [BaHa
®panka (popMyIOTh 1HAMBIIyadbHI HAOOPH TECTOBHUX 3aBJaHb BIAMOBIIHO /10 KUIBKOCTI BCTYIHHKIB
y JeHb (axoBoro BUIPOOyBaHHA. TecTyBaHHS MPOBOAUTHCA y (GopMi OJaHKOBOTO ONMUTYBAHHS.
AOGITypi€eHT Ma€e BU3HAUUTH MPABUIbHY BIAMOBI/Ib C€pe]l HABEACHUX TBepKeHb. KojkHa mpaBuiibHA
BIIMOBI/Ib OIHIOETbCS y 4 yYMOBHI Oanmu (3arajioM MakcuUMajibHa KimbKicTh Oamie = 100).
[TincymxoBuii pe3ynbTaT paxoBoro BUNpoOyBaHHS MepeBoauThca y mkany Bix 100 go 200 6anis.

Ex3amenaniifHuii 6i1€T MiCTUTh 25 TECTOBHX 3aBAaHb. OpIEHTOBHO JO HHOTO BXOIAThH: 1-2
3aBJaHHA 3 Kypcy «Buiia maremaTrkay; 2—3 3aBIaHHs 3 Kypcy «3araibHa ¢i3ukay; 2—3 3aBHaaHHS 3
Kypcy «ApXITEeKTypa KOMII'IOTE€pIB 1 HporpaMyBaHHs»; Ta mo 1 3aBgaHHIO 3 KypciB «Teopis
IMOBIDHOCTI Ta MaTeMaTHYHA CTaTHCTUKa», «AHaimoroBa 1 1udpoBa CXEMOTEXHiKay;
«Mertponoris»; «lludpoBa o00pobka curHaniB»; «MIKpONpPOLECOPHI NPUCTPOI Ta CHUCTEMHY;
«®dizuuna enekTpoHikay; «Mepexi Ta iHTepdeiicn»; «TBepaoTiibHa enekTpoHikay; «Teopis
enekTpuyHux Kum»; «CAIIP B enektpoHiui»; «bioMenuuHa iHXeHepis Ta IUTYYHUN 1HTEIEKT»;
«[IpuHuMnM MoOynOBM aHANITHYHHX cUCTeM»; «Teopis enekrpoMarHitHoro moius»; «TecTyBaHHs
CJIEKTPOHHUX cHcTeM»; «HamiBnpoBiZHMKOBAa eNeKTpoHikay; «EnekTpoMexaHiuHi cuUCTeMHU
aBTOMaTH3alii»; «MozemoBaHHS IMpoLEciB Ta cHcTeM»; «OnToeneKkTpoHika»; «KBaHTOBa
eJIeKTpOHIKa»; «Di3udHI OCHOBH pOOOTH O10MEIMYHOI arapaTypu».

AkaneMiuyHa JOOpOYECHICTh TiJ Yac CKJIQJaHHS ICIUTY: OYIKYEThCS, IO BCTYITHUKHU
CaMOCTIMHO J€eMOHCTPYBAaTUMYTh BJIaCHI 3HaHHS, YMIHHS Ta MipKyBaHHs. CIUCYBaHHS, BTPyYaHHS



B pOOOTY IHIIMX BCTYIMHHKIB, BAKOPHCTAHHS HECAHKI[IOHOBAHMX JKepe iH(opMarlii, eneKTpOHHUX
HPUCTPOIB a0 iHIIMX 3ac00iB 3B’SI3KY € MPHKJIATaMHU MOXIIMBOI akageMiuyHOi Hel1oOpOo4YecHOCTI,
ajie He OOMEXYIOTh ii rmepeik. BusBiieHHs 03HaK akaaeMigyHOT HEOOPOUECHOCTI Mmij yac paxoBoro
BUNPOOYBAHHS € MMiJCTaBOIO Ul He3apaxyBaHHS pe3ynbTariB [IpuiiMaabHOI0 KOMIiCi€r0 He3aleKHO
BiJl MacIiTady mopymeHHs yu GopmMu oOMaHy.

«Buia MaTeMaTuKa»

Martpuiii ta onepaiii Hajg HUMH. BuszHauynuku 2-ro Ta 3-ro mopsaky. OO0epHeHa MaTpuIls,
YMOBH ICHYBaHHSI OOCPHEHOI MaTpHIll H alnropuT™M ii OOYMCIICHHS.

CuctemMu JTHIMHUX HEOJHOPIIHUX PIiBHSAHb. PO3B’SI3yBaHHS CHCTEM JIHIHHUX PIBHSHB
METoI0M 00epHeHo1 MaTpui Ta MetooM Kpamepa.

Bekropn Ha mnommui Ta y mpocropi. JlinilHI omepanii Hax Bekropamu. CKalsipHUH,
BEKTOPHUI Ta MillIaHUK JOOYTKH BEKTOPIB, IXHI BIIACTUBOCTI Ta 3aCTOCYBaHHS.

Bunu piBHAHHA npsmoi Ha TwiommHi. KyT Mk npsMumMu. YMOBH MapalenbHOCTI Ta
NEePIEHANKYISIPHOCTI MpsIMUX. BifcTanp BiJ TOUYKH 70 TIPSIMOI.

JIinii gpyroro nmopsaky. PiBHSHHS KoJa, erninca, rinep0oiu, mapadoim.

Bugu  piBHsHHA mionmHM. Kyr MDK miiompuHaMu.  YMOBM  HapasiebHOCTI  Ta
HEepHEeHINKYIAPHOCTI IUIOMIMH. BifcTaHb Bii TOUKH /10 MJIOIIMHU.

[lpsma y mpocropi. Bumm piBHsSHHS mpsimoi y mpoctopi. Kyr Mk mnpsmumu. YMoBH
napaneabHOCTI ¥ NEPHEHIUKYIIPHOCTI IPSIMHUX.

Yucnosi mocnigoBHOCTI Ta ixHi rpanuni. ['panung @ynkuii B Touni. [lepma i qpyra Bakiausi
TPaHMII.

[Toximni enementapHux ¢ynkuid. IlpaBuna gudepeHniroBaHHS CKIaIeHOi, 0OEpHEHOI Ta
napaMeTpuuHo 3aaaHol QyHkuii. [dudepenmian @ynkmii. [loximHi Ta AudepeHuiaayd BHUILHUX
HOPSIKIB.

[Tonsarrss ¢ynkuii 6aratbox 3MiHHHX. YacTWHHI TOXIAHI CKJIaAeHOi Ta HEsBHOI (PYHKIIII.
[ToBHuit nudepenuian ¢pyukuii. [loxigHa 3a HanpsimoM. ['pajiieHT.

[ToHATTST HEBH3HAUEHOrO IHTErpaja Ta ioro BiaacTHBOCTI. Tabmuus iHTerpaiiB. OCHOBHI
METOAM IHTETPYBAaHHA: 3aMiHa 3MIHHOI IiJl IHTErpajioM; IHTEIpyBaHHS YaCTHMHAMH; IHTETPYBaHHS
Jpo0OOBO-paLliOHATBHUX (PYHKITIH.

Busnauenuii inTerpain, WOro BIACTUBOCTI. 3aCTOCYBaHHS BH3HAUEHOTO 1HTErpajia 0 3ajad
G13MKH Ta MEXaHIKH.

HesnacHi iHTerpanu nepuioro ta apyroro poay. Kputepii 301kHOCTI HEBIaCHUX 1HTETPaiB.

Hudepenuianbui  piBHAHHA.  JudepeHuianbHi  piBHAHHS  MEPLUIOTO  TOPSAKY 3
B1JIOKPEMJTIOBAaHUMHU 3MIHHUMH.

Po3p’s3yBaHHsA JiHIHHUX JAu(epeHIialbHUX PIBHAHb BHIIUX MOPSAKIB 13 CTAJIUMHU
KoedimienTamMu. Meto Bapiallii cTajoi Ta METOJ HEBU3HAYEHUX KOCIIIEHTIB.

«3aranbHa ¢izuka»

3aKOoHM JAMHAMIKM MaTepiaabHOi Toukd. PiBHsSHHS pyxy. Cunm 1 B3aemonii. Maca, sk Mipa
1HepTHOCTI. PIBHSHHS MOMEHTIB 111 00€pTOBOTO pyXy MaTepiaabHOI TOUKH.

3aKkoH 30epeKeHHs IMITYJIbCYy, 3aKOH 30€peXeHHS MOMEHTY IMITYyJIbCy JIs 130JbOBaHOL
cUCTEeMH. 3aKOH 30epeXeHHsI MEXaHI4YHOi eHeprii.

Junamika TBepmoro Tina. OOepranbHHI pyX TBEpAOro Tila BIAHOCHO HEPYXOMOi OCI.
[Tpuknaau oOunciaeHHss MOMEHTIB iHepIlii. KiHeTndHa eHepris pyxy TBEpAO0ro Tijia.

KonuBuuii pyx. I'apMoHiuHi KonuBaHHsS. PiBHAHHS TapMOHIYHHMX KOJHMBaHb. AMIUIITY/A,
qacToTa, (ha3a. BracHi KoimMBaHHS.

[3onponiecu B razax. Aniabaruunauii mporec. PiBastHHs [TyacoHa.

Po6ora imeanpHOTO Ta3y npu i3omporecax. TemIoeMHICTh 11€aIbHOTO Ta3y.

Posnmopinu kiIacM4HOi CTAaTUCTHKH, IX CEHC 1 BIAacTUBOCTI. bapomerpuuna dopmyra.
Posmnoninun Makcsena ta bBonsimana.



BnactuBocTi  enekTpUUHUX 3apsaiB. B3aeMonis HEpYXOMHX ENEKTPUYHHUX 3apsiB.
Enexrpocrarnune nosne. [loreniian i HanpyxeHicTh momisi. Teopema ["ayca-OcTporpaacskoro.

Hienextpuku. [lonspu3zamis mienektpuki. [lomsapri 1 HenosspHi mienekTpuku. CerHero- i
I1'€30€JIEKTPUKH. AHTHCETHETOCICKTPHUKH. [TipoenekTpuku.

MaruiTHe TOJie, CTBOpPEHE eNEeKTpUYHHM CcTpyMoMm. 3akoH bio-Caapa-Jlammaca. Cuma
Jlopenua.

EnexTponpoBinHicTh pedoBUH. EnekTpoHHa TEOpis MPOBITHOCTI METAIB.

EnextpomarnitHa iHaykiis. OCHOBHUW 3aKOH €JIEKTpPOMAarHiTHOl iHAykmii. TexHiuHe
BUKOPHCTAHHS SBUILA.

EnextpomarniTHi xBuii Ta ix BinactTuBocTi. Lllkana e1eKTpoOMarHiTHUX XBUIIb.

XBuiibOBa MpUpoJa cBitTia. [aTepdepentiis cpiTia.

Hudpaxkmis ceitna. Judpakimiiina rparka Ta i1 1upaKiiiii NpuiIaam.

[Tomstpuzantis cBitna. Ilomspuzarmis npu BigOuWBaHHI Ta 3anoMiieHHI cBiTia. I[lonBiiiHe
IPOMEHE3aJIOMIICHHSI.

KBanToBa npupona citina. @oroedekr. ['anpmMiBHE peHTTEHIBChKE BUIIPOMiHIOBaHHA. EexT
KomnroHna.

TenioBe BUIPOMIHIOBAHHS Ta JIIOMIHECIICHIIiS. 3aKOHU TEIUIOBOTO BUIIPOMIHIOBAHHS.

Po3BuTOK aTomicTHYHHMX ysBII€Hb. JIMCKPETHICTH IMPOLECIB BUITYCKaHHS Ta IOTIMHAHHSI
BurnpoMinoBaHHsa. Crniektp aroma BogHto. [Toctymatu bopa. Jlocmian ®panka-I'epma. bopiBchka
Teopis aToOMa BOAHIO Ta ii TPYAHOLII.

KopmyckynsapHo-xBunboBuid  ayanizMm. [imote3a ne bpoiinsa. [udpakiuis eaexTpoHiB.
Enextponorpadis. HeoOxigHicTh iMOBIpHOCTHOT iHTEpIIpeTallii KBaHTOBUX sIBUIL. CIiBBIJHOIICHHS
HEBH3HAYECHOCTEH.

bararoenekTpoHHi aToMu. EnekTpoHHI cTaHM aToma Ta iX 3anmoBHeHHsA. Di3MyHEe MOSCHEHHS
NEepPiIOINYHOTO 3aKOHY.

CrnioHTaHHe Ta BUMYyIlEHEe BUIIPOMiHIOBaHHs. [IpuHuumn aii nazepis.

Snepua monens aroma. Jocmiau Pesepdopna. ®opmyna Pesepdopaa nis poscitoBaHHs a-
yacTUHOK. CKJIaJI0Bl YaCTUHM 1 XapaKTePUCTUKU aTOMHUX sep. Jlepekr macu 1 eHepris 3B'SI3Ky
aTOMHOTO si/pa.

PanioaktuBHicTh. IlpupoaHa 1 mTydyHa pajlioaKTUBHICTh. 3aKOH Pajl0aKTHBHOIO PO3MALy.
XapaKkTepUCTUKU @, [ Ta ¥ -pO3MaiB.

SAnepni peakuii. Peakuii noainy ta cuntesy saep. Jlanurorosi saepHi peakuii. TepmosaepHi
peaxiiii.

«ApxiTekTypa KOMII’I0TepiB i MporpaMyBaHHs»

baratopiBHeBUi IPUHLIKIT OpraHi3alii KOMI IOTEpiB.

CucremMu YMCICHHS Ta MOJAHHS 1H(OpMAIli B KOMIT FOTEPHIM TEXHILI.

[Munna opranizaris komm 'orepa. [luau PCI, PCle, USB.

[Ipomecop Ta ioro xapakrepuctuku. [Tapanenizm Ha piBHI KOMaH]I Ta IPOIIECOPIB.

[am'sTs. [i pisHOBUIM Ta XapaKTepPUCTUKH.

Oco6mBOoCTI IU(PPOBO-JIOTTYHOTO PiBHSA MOOYJOBU KOMIT IOTEPIB.

TpakT 1aHuX Ta piBeHb MIKPOAPXITEKTYPH.

PiBenb apxiTekTypu HaOOpy KOMaH[ Ta HOro 0COOIUBOCTI.

CywmicHicts TumiB y C++. CUMBOJBHI KepyBasbHI MHOCHIAOBHOCTI. [lepeTBopeHHs TUMIB
JMaHuX y Bupasax. [Ipouec minouncensHoro po3mupeHHs (integer promotion). IIporec po3mupenHs
Tuny (type promotion).

BigmiaHoCcTi MK apudmeTHUHMMH Ta iTepaniiHUMU [wukiaamu. llukimm 3 mepen- Ta
micissymoBoo. Ilukmiunuii omeparop for. Omeparopu iHKpemeHTy (++) Ta geKpeMmeHTy (--).
Itepauiiinuii omepatop while. Irepauiitnuii omeparop do-while. Bukopucranas omneparopa



JIOCTPOKOBOT'O BHXOJY 3 MOTOYHOI iTepalii nukiIy continue. BukopuctanHs omnepatopa BUXOAY 3
ukiy break. Oprasizariis BkiIagaeHux mukitiB. Omneparop 6€3yMOBHOTO Mepexoay goto.

OrosomieHHsT  3MiHHUX-BKa3iBHUKIB. Omepatop B3saTTsa  aapecu  (&).  Omneparop
po3iMenyBaHHs (*). JleMOHcCTpallis BUKOPHCTaHHS BKa3IBHUKIB y IO€JHAHHI 3 ONEpPaTOpPaMHU.
Omneparii HempsiMOro JoCTymy. Apu(MeTH4Hi onepamii Hajx BKa3iBHUKaMH. [lopiBHAHHS
BKa3iBHUKIB. Bka3ziBHuku 1 MacuBh. baratopiBHeBa Hempsima anpecamis. Bukimuk (yHkmii i3
BKa31BHUKAMH.

Crpykrypa Tta npuaiun aii AVR-mikpokoHTposepa. Arduino, icTopis po3BUTKY, SAPO Ta
koMaHau Arduino. IlepeBarm Arduino. Ilmatu Arduino (KOHTpoJepw, HMIWIAH Ta aKCECyapH).
Xapakrepuctuku Arduino Uno, fioro po3miHoBKa.

Cepenosuie po3podku Arduino, Arduino IDE. MoBa nporpamyBanns Arduino, CX0xicTh 13
MoBamu nporpamyBanHs C ta C++. 3aBanTaxkeHHs cketda. CkiamoBi MoBu Arduino (omeparopw,
naHi, pyHkuii, 616miotexun). Oronomenns 3MinHo1. Lukmu. Konctpykiis posranysxkenns. LHudpose
BBE/ICHHSI/BUBE/ICHHS.

«Teopis imoBipHOCTI Ta MATEMATHYHA CTATHCTHKA»

EnemenTn xomGinaropuku. Bumankosi mozii Ta aii Hax HuMu. KinacudHe, reomMeTpudHe Ta
CTaTUCTUYHE O3HAYCHHS MMOBIpHOCTI. Teopemu 10/1aBaHHs Ta MHOXKEHHS iiMoBipHOCTeH. Dopmyrna
noBHOI KMoOBipHOCTI. Dopmyna bBaiteca. IlocmimoBHICT He3aneKHHX BUIPOOyBaHb. dopmyna
bepnymni. JlokaneHa Ta iHTerpanbHa dopmynmn Myaspa-Jlamiaca, Gpopmyna Ilyaccona. Bunaakosi
BeIMYMHU. YHWCIOBI XapaKTePUCTHKU BUIIAJKOBUX BelMMUYMH. Bumaakosi BekTopu. Yuciosi
XapaKTePUCTUKU BUIMAJAKOBUX BEKTOPIB. 3aKOHU PO3MOALTY BUIAJAKOBUX BEJIUYUH. 3aKOH BEIHKHUX
yrcen. [pannyni Teopemu. ['enepanbHa i BuOipkoBa cykynHocTi. CTaTHCTUYHI PAIM PO3MOALTY
BuOipku. [lomiron Ta ricrorpama yactotr. EMnipuyna ¢yskimist po3noainy. YnucioBi XapakTepuCTUKA
CTaTUCTUYHOTO PO3MOALTY BUOIPKH.

«AHaJI0r0Ba i IM(pPpoBa CXEeMOTEXHIKa»;

[TacuBHi  kommoHeHTH.  Pesuctopu.  Konpencatopu.  KoTymkum  iHIYKTHMBHOCTI.
Tpanchopmaropu. [oninsHuky Hanpyru. Perynsropu Hanpyru. ['acHuku Hanpyru.

Hiogui cxemu. Bunpsmisui. Cxema Bumpsamisda. CTpykTypa Ta OpUHUOUO — Jii
HAMIBIPOBIIHUKOBUX MAioAiB. Bumoru no mnapamerpiB pgioga. J(BomiBmepioJHUN BHUIIPSMIISY.
AmiuniTyaHl oomexyBaul. [lapamerpuuni crabiini3aTopu Hanpyrd. [HAYKTHBHE HaBaHTaKEHHs Ta
TIOHUM 3aXUCT KOHTAKTIB.

Enextponni mincumoBaui. CTpykTypa Ta mOpHHUMO Aii OIMOJSPHOrO TpaH3HCTOpA.
[TincunroBaui Ha 6imosApHUX TpaH3ucTopax. [lapameTpu OinmonsipHUX TpaH3UCTOpPiB. ExBiBaneHTHI
CXeMHU OIMOoJIIPHUX TPaH3UCTOPIB. PesxnuMu po6OTH OIMOISPHOTO TPAaH3UCTOPA.

[lizcunroBadi Ha TONBOBUX TPAH3UCTOpax. THMU Ta CXEMH BKIIOYCHHS TOJIHOBUX
Tpan3uctopiB. IlomboBI TpaH3UCTOpPU 3 KepyrouuMm pP-N-nepexogoM. [lonboBi TpaH3UCTOpPH 3
130;1b0BaHUM 3aTBOpOM. CXeMH MiJICHIIIOBAYiB HA MOJBOBHUX TpaH3HCTOpax. YacTOTHI BIaCTUBOCTI
nigcumoBadiB Ha [1T. Pexxumu poboTu micumoBadiB.

Knacudikamis mudgposux npuctpois. [udposi curaanu. OCHOBHI TOHATTS alreOpH JIOTIKH.
®opmu 300pakeHHs JOriyHMX (QyHKIiH. Peamizamis noriunumx ¢yHKHii y OymneBomy Oaswuci.
Oyukuis soriyHoro 3anepeueHHss HE. @yHkuis J0oriyHOro MHOXEHHs. DYHKIlS JIOTIYHOTO
nonaBaHHs. KoMOiHOBaHI joriuHi QyHKIIII.

JliuuneHuku iMmynbciB. [lapamerpu miumnbHuka. Knacudikamis migmnbHUkiB. TlocninoBHi
miunneHukd. [lIBuakonis mivwnbHukiB. [lapanenpri miuunpHuUKK. [lapanenbHO-TIOCIIIOBHI
TYUIGHUKA. PeBepcuBHI MYMIbHUKHA. JIIUMIBHUKU 3 JOBUIBHUM MOAYJeM Ji4Ou. 30iIbIIeHHs
PO3pSAAHOCTI MYMIBHUKIB. [10ITbHUKH YacTOTH.

[Mudpo-ananoroi Ta aHamoroBo-mudpoBi mepeTBoproBayi. 3araiabHi BimomocTi. [ludpo-
ananorosi neperBopioBadi. [Tapamerpu LIAIIL. Cxemu LIATL



DoTOoeNeKTpUYHI MpWIAaN: ¢doropesuctopu, ¢doronionwu, ¢dororpansucropw,
¢dororuprcropu. BunpomiHioBanbHI mpuianu: CBITIOAIOAH, Jasepu. Omnrponu. IHaukaTopHi
MIPUJIAJIA: Ta30pO3PAIH] IHAUKATOPH, JTFOMIHECIICHTHI 1HIMKAaTOPH, HAIBIIPOBITHUKOBI 1HAWKATOPH,
PIIMHHO-KPUCTAIBHI 1HANKATOPH.

«MeTtpoJiorisi»

Mertpororis — Hayka npo BuMiptoBaHHs. [IpaBoBi ocHOBU MeTpororii. 3akoH Ykpainu «IIpo
METPOJIOTIIO Ta METPOJIOTIYHY JISTbHICTHY.

®i3u4HI BEIUYMHU Ta BUMIpIOBaHHS. Bunu BuMipioBanb. MeToau BUMIiproBaHHS (Pi3MUHUX
BEJIMUMH.

[Toxubku BuMiproBaHHs. OmnpamoBaHHS  pPE3yJNbTaTiB  MNPSAMUX  OJHOPA30BHX  Ta
Oaratopa3oBux BHMipioBaHb. ONpallOBaHHS pe3yJbTaTiB HENpSIMHUX BHMipioBaHb. [IpaBuia
OKPYTJICHHS PE3yJIbTaTiB.

3a0e3neueHHs] €AHOCTI Ta MOTPIOHOI TOYHOCTI BUMIipIOBaHb. MeTposioriyHa ciayxba ta i
TisUTBHICTh. MiDKHApOJHI MeETpoJioTiuHi opraHizamii. Etasonn Ta ¢i3uyHWE 3MiCT OJWHUIb
(Gi3UYHUX BETUYMH.

3aranbHi  BIJOMOCTI Tpo 3acobu BHUMIpIOBaNbHOI TexHiku. Kracudikamis 3aco0iB
BUMIPIOBAJILHOT TEXHIKU. XapaKTEPUCTHUKH 3aC001B BUMIPIOBAJILHOT TEXHIKH.

«Ilu¢poBa 06podka curHaIiB»

Curnamu. Ix knacudikaris, mapaMmeTpy Ta XapaKTepUCTHUKH.

[Mudpoa 06podka curnainis (LIOC) Ta obnacTi 1i 3actocyBanHs. Kirouosi oneparrii LIOC.

[leperBopennss Dyp’e. [lpsime Ta 3BOpoTHE OUCKpeTHI mnepeTBopeHHs Dyp’e Ta ix
BJIACTHUBOCTI.

CurHanu i CHCTEeMH JIUCKPETHOTO Yacy. Z-epeTBOPEHHS Ta HOro BIaCTHBOCTI.

Kopensuis Ta 3ropTka B HelIepepBHOMY Ta TUCKPETHOMY Yaci.

[udpona dinprparnis. Knacudikaris undpoBux (iabTpiB Ta iX NIPOEKTYBaHHS.

Mopynsist curaanis. Buau mudpoBoi Mogymsitii.

[Tpuntunu ta 3aco6u UG pPOBOro KOAYBaHHS.

«MikponponecopHi NpUCTPOI Ta CUCTEMH»

Cucremu umucnenns. IlomanHs iHdopMmamii B MIKPOKOHTpoJepax 1 MIKpompolecopax
(TO3UIIIMHI ¥ HETIO3UIIIITHI CUCTEMHU YUCIICHHS; ABIMKOBA, BICIMKOBA, IIICTHAIIATKOBA Ta JAECSITKOBA
CUCTEMHM UYHUCIICHHS; IBIMiKOBa apu(MeTHKa; MOAAHHS LIJIUX YUCEI, YUCel 13 PIKCOBAHOIO KOMOIO Ta
qrcen 13 MIaBal0YO KOMOIO; TIEPETBOPEHHS IUINX YHUCEll, MPAaBUIBHUX 1 HEMIPABIIIBHUX IPOOiB 13
JIECATKOBOI CUCTEMH B 1HIII CUCTEMM YHMCIICHHS; IEPETBOPEHHS YMCel 13 ABIMKOBOI, BICIMKOBOI Ta
IIICTHA/IIATKOBOI CUCTEM Y JIECATKOBY CUCTEMY; CHCTEMHU YHCIICHHS 3 KDATHUMH OCHOBAMH).

3amam’sitoByroui npuctpoi (3II) B Mikponponecopaux cucremax (OcHoBHI napamerpu 311;
BxinHi curHamu 311 ta yacosi niarpamu po6otu 3I1; knacudikanis 311; nepcnextusni 311).

OmnepatuBni 3amam’stoBytoui  npuctpoi (O3Il) (Knmacudikamis O3Il; xmacudikaris
cratnuaux O3Il; kmacudikamiss nuaamivanx O3I1; OymoBa KOMIpOK CTaTWUYHOI 1 JUHAMIYHOI
mam’sITi).

[Tocriitni 3amam’stoByroui npuctpoi (I13I1) (Macouni I13I1; enemeHTH eHeproHe3aIeKHOT
nam’sti; EPROM ta OTP nam’satb; EEPROM nam’sth; Flash mam’siTh).

ApXITEKTypa MIKPOIPOILIECOPIB 1 MIKPOKOHTPOJEpPIB (OCHOBHI MOHATTS Ta BHU3HAUYEHHS
MIKpOMIPOIIECOPiB, MIKPOKOHTPOJIEPIB; MOHATTS apXITEKTYpH Mikpormporiiecopa; ¢poH-HeiimaHiBchka
1 'apBapaceka apXiTeKTypH MiKpompolecopis; apxirekrypa cuctemu komana CISC, RISC, VLIW;
Oprasizalis IIMH B MIKpOTIPOLIecOopax i MiKpOKOHTPOJIEpax).

[IporpamoBana cucrema Ha Kpuctaai — MikpokoHTposep PSoC 6. ApxitekTypa
MikpokoHTposiepa PSoC 6 (OcHOBHI XapaKTEpUCTHKUA MIKPOKOHTpoJiepa; mporecopHi sapa; O3I1 1
[13I1; xoHTpoONEep BEKTOPHUX NepepuBaHb; moptu BBoay/BuBoAY (GPIO); anamorosa mincucrema;
TEXHOJIOTisl eMHICHUX ceHcopiB CapSense; CHCTEMHI pecypcH).



Apxitektypa mnpouecopaux sigep ARM Cortex MO+, Cortex M4 (CrpykrypHa cxema
npoIecoOpHuUX sizep; onepauiitnuii 6ok LIT; nepudepiiini npuctpoi, BOynosani B LIIT).

Cuctema mnepepuBanb MikpokoHTposiepiB PSoC 6 (OcHOBHI XapaKTepUCTUKU CHCTEMH
IepepUBaHb; CTPYKTypa IEpepUBaHb B MIKPOIPOLECOPHIA CHUCTEMI; KOHTPOJEp BKIAJEHUX
BekTOpHHX nepepuBadb NVIC; mepepuBaHHs 1 CHCTEMHI BUHSTKH).

Amnanorosi 6oku MikpokoHTposiepa PSoC 6 (610k omopHUX HAmpyr; KOMIApaTtopu; OJIOK
HernepepBHoro 4vacy; 12-tu pospsgauii LJIAII CTDAC; 12-tu pospsauuii ALl mocmigoBHOTO
HabmmwkeHHss SAR ADC).

Texnomorist CapSense B MikpokoHTposniepax PSoC 6 (ocHOBM €MHICHOI CEHCOpPHOT
TEXHOJIOTI1; MeToau peanmizanii TexHomorii CapSense.).

«Pi3nyHa eJIeKTPOHIKa»

PiBHSIHHS pyXy Ta €HEpris 3apsKEHOT YaCTUHKHU B €JICKTPOMArHiTHOMY TIOJII.

[ToHATTS mpO e€neKTpoHHY onTuky. KopmyckynspHO-XBHIBOBI aHaorii. EnekTpoHHO-
ONTHUYHMM IMOKa3HUK 3aJIOMJICHHS.

EnextponHi mpusmu. BigxuiieHHS €IEKTPOHHUX NYYKiB OJHOPITHUMH EIEKTPUYHHM Ta
MAarHiTHUM IOJISMHU.

EnexTpuyHi eIeKTpOHHI JiH3H.

MarHiTHi eNeKTpOHHI JTiH3H.

MexaHi3MH BUHUKHEHHS HOCIiB CTpymy B rasi. EnemeHTapHi mpouecw mpu CriByAapsHHI
yacTUHOK. [IpyxHi Ta HEMPYKHi 31TKHEHHS.

[IpakTuyHe BHKOpHCTaHHS Tra3opo3psaHoil Iuasmu. [lnasma sk mxepeno cBitina. loHHO-
a3MoBa 0OpoOKa MOBEpXOHb. MarHiTHO-TiApoauHaMiuHi reneparopu. [lmasma Ta mpobiemu
KEPOBAaHOTO TEPMOSJIEPHOTO CHHTE3Y.

Po0ota Buxoay enekTpoHa 3 TBepJoro Tina. Bunu enexkTpoHHOI eMicii.

3aKOHOMIPHOCTI TEPMOETEKTPOHHOI eMicii. Po3moin TepMOeneKTpoHiB 3a MIBUAKOCTSMHU.
BrumiB 30BHINIHBOTO €IEKTPUYHOTO MOJISI HA TEPMOETIEKTPOHHY EMICITO.

ABtroenekTpoHHa ewmicis. IlpakTuuHe BHUKOpUCTaHHS TyHENbHOI emicii. CkaHyrounit
TYHEIbHUN MIKPOCKOII.

EdextuBni Tepmokaroaun. OxcuaHo-0apieBuii karoa. OcoOIMBOCTI TEXHOJIOT] BUTOTOBIICHHS
OKCHJHHX KaTOJlIB.

3aKOHOMIPHOCTI BTOPUHHOI €JIEKTPOHHOI eMicii. BukopucTaHHs BTOpUHHOI eMicii.

3aKOHOMIPHOCTI ~ 30BHIIIHBOIO  (poToedexty  MetaniB. EHepretmunuit  posmonin
¢doroenexTponiB. EnemenTtapna Teopis ¢oroedekty mertaniB (teopis Paynepa). EdexTusHi
dboTOKaTOIH.

«Mepexi Ta inTepdeiicu»

[Tpuniunu ¢Gi3MYHOTrO NMepenaBaHHS JAHUX JHHISAMH 3B’S3Ky. XapaKTepUCTUKH (I3MYHHUX
KaHaJIiB. 3aranpHi IPUHLIAIIN noOy10BH KOMIT IOTEpPHUX MEPEK. Komyraris,
MapLIpyTH3alis,KoMyTalis 1HTepdeiciB. MynbTUINIEKCYBaHHS Ta JeMYJIbTHIUIEKCYBaHHS. Tumm
MepekeBUX Tomnosorii. I[lopiBHsAIbPHA XapaKTepUCTHKA.

OcHoBu cranaapTH3aii Ta kiacudikamis mepexx. Moaens OSI. Crek nmpotokonis TCP/IP.

Etanonna Mozenb Ta cCTaHAAPTHI TPOTOKOJIH.

[Tporokonu wmepexeBoro piBHs. Popmar 3aronoBka [Pv4. IP-ampeca. IP-ampecaris.
Knacudikamis IP agpec. MAC angpecu. Kmacudikaris MAC anpec.

IP mapmpyru3zanis. Tabnuui mapupyrusanii. Bapiantu peanizanii. [lpuHumnm npokiagaHHs
mapuipyTtiB. [Ipotokonu Ethernet. [Tpunnun peanizanii CSMA/CD. Jlomen komniziid. Orasia ppeitmy
Ethernet.

[Tpuntun pobGotu komyratopa. Pexxumu o0poOku dpeitmy. IlepenymoBH Ta TpHHIUIN
noOynoBu migmepexx. Kiacudikamiss VLAN-inTepdeiiciB Ta ixHi BractuBocTi. Opranizaris



B3a€MOJIl MDK MiMepekaMd 3 BUKOPUCTaHHAM (i3MYHHX iHTepdeiiciB, cyOiHTepdeiicis
MapuIpyTU3aTopa Ta JIOTIYHUX 1HTep]EnciB.

Metoau aHanizy mepexxeBoro tpadiky. Ytmwiitu tcpdump ta Wireshark. Pesxxumu dinpTparii
tpadiky Wireshark. Ilpuamumnu dinerpamnii tpadiky. Orasg ACL. Bapiantu peanizamii. OcHOBHI
MOHSTTA Ta MexaHi3Mm podotu ACL.

Ornsn WLAN. Crangaptu 1 nokominas Wi-Fi. OcnoBai nonstrs WLAN. IlepcnextuBu
po3Butky WLAN. OcnoBu WLAN. Ornsan po6odoro nporiecy WLAN.

[TinBumenns HamiiiHOCTI Mepex Ethernet. [lepenymoBu Bukopuctanns rexunosnorii STP.

Bapiantu peanizamii. OcHOBHI TOHATTS Ta MexaHi3mu pobotu STP. Hemonmiku Texnosmorii
STP. Peamnizaris RSTP. Pozsutox RSTP: VBST, MSTP.

«TBepaoTiibHA e1eKTPOHIKA)

KoHTaKTHI sIBUIIA B KPUCTAIIYHUX TBepAMX Tinax. CUMETpUYHUN 1 HECUMETPUYHUH p-N —
nepexig. Jiogu Ilortki: ix BAX, KOHCTpYKTHBHI OCOOIMBOCTI Ta MpPaKTUYHE BUKOPHUCTAHHS.
®oromioau 3 6ap’epom LIOTTKI.

CrabiniTpoHH Ta BUIPOCTYBadi CTpyMy Ha 0a3i p-N —mepexoxiB. TyHenbHMIA 1 JTaBHHHUN
MexaHi3M Mpoboro y crabumiTpoHax. Bapikamu: ix OynoBa, HNpUHIMI POOOTH 1 MpaKTUYHE
BUKOpHcTaHHa. BOX BapikamiB y HIMPOKOMY Jiana3oHi HANpyT.

TynensHi miogn, ix BAX, ocoGmuBocTi 30HHOI Mojeni aAuisHoOK BAX, mpuHIHIM podoTH
reHepaTopiB BUCOKOYACTOTHUX KOJIMBAHb.

Hionu ["'anna: nmpupona edexry ['anHa, 0cOOIMBOCTI KOHCTPYKIi Ta BUKOPUCTAHHS CTPYKTYP
3 N - moniounorw BAX.

TOHKOIUIIBKOBI TEXHOJIOTIT y (OPMYBaHHI THPUCTOPHHUX CTPYKTYp, iX Oyn0Ba, MPUHIIUIN
poOOTH Ta BUKOPUCTAHHS.

Edexr Ipnai Ta enextpodizuyni 3acaad poOOTH OIMONSIPHUX TPaAH3UCTOPIB, CXEMH
HiAKIIOYeHHS Ta QYHKIIOHYBaHHA. J[MHAMIUHI Ta CTATUYHI XapaKTEPUCTHKH.

[TonpOBiI TpaH3UCTOPU 3 KEPYIOUHM pP-N —TIEPEXOJIOM, iX CTPYKTypa, MPUHIHMII poOOTH,
XapaKTepUCTHKU Ta NMpaKTU4YHe BUKopUcTaHHs. [1onboBI TpaH3ucTopu 13 3atBopoM LIIoTTKI.
«Teopis eJeKTPHYHUX KiT»

AHati3 eJeKTPUYHUX KU IPU MOCTIMHUX BIJIMBAxX. Teopis Kl mocTiitHoro crpymy. Pexumu i
3aK0oHU. PO3paxyHOK po3raigy’eHuX KiJ.

AHai3 eIeKTPUYHUX K1 MpU FapMOHIYHMX BIIMBAX. 3MIHHUN CUHYCOITHUM cTpyM. Moaeni
Ta a”asi3. AHaii3 IPOCTUX KiJl 3MIHHOTO CTPyMY.

YacToTHI XapakTepUCTUKU €IEeKTpUYHUX Kul. Pe3zonanc. IlocnioBHUN KOMMBHUI KOHTYP.
[TapanenbHU KOTUBHUI KOHTYp. 3B’A3aH1 KOJUBHI KOHTYpHU. THUIH eNeKTpUIHUX (LIbTPIB.

YacoBi MeToau aHami3y elekTpuyHux Kil. Kiiacuunuii MeTos aHamizy nepexiiHuxX MpoLeciB
B €JIEKTPUYHHX KOJIaX. 3aKOHU KOMYTallii.

[TizcunroBaui, iX XapakTepUCTUKH Ta BUKOpUCTaHHSA. OCHOBHI MapaMeTpu MiJCHIIIOBAYiB.
[uBepTyBanbHI Ta HEIHBEPTYBAIbHI MiICUIIOBaYl. 3BOPOTHHUH 3B’ 30K B MJCHIIIOBAYaX.

«CAIIP B esiekTpOHII»

Icropiss, mpeaMer 1 3acTocyBaHHA KoMIT'loTepHOi rpadiku. [amy3i 3acTocyBaHHS
KOMIT'IOT€pHOI Tpadiku: NpPOEKTYBaHHs, MOJEIIOBaHHS, IHTEpaKTMBHA KOMII IOTepHa rpadika,
JTMHAMIYHA TOIO. BU3HaUeHHS Ta CyTh IHKEHEPHOTO IPOEKTYBAHHS.

€nMHa cucTeMa  KOHCTPYKTOPCHKOiI — JOKyMeHTamii. Buagm Ta  KOMIUIEKTHICTH
KOHCTPYKTOPCHKHX JOKyMeHTiB. Crafmii po3poOku. Texuiune 3aBHaHHs. ECKI3HUN TPOEKT.
TexHIYHUHN MPOEKT.

3araigbHi BIIOMOCTI TIPO CHCTEMH aBTOMAaTH30BAaHOTO MPOEKTYyBaHHA. [IpoexkTyBaHHS 1
aBTOMaTu3alis. Bu3HadeHHs 1 CcyThb  aBTOMAaTH30BAaHOTO IPOEKTYBaHHS Ta  CHCTEM
aBTOMAaTH30BaHOTO MpoeKTyBaHH:. Meta i1 3aBganns CAIIP.



Knacudixauiss CAIIP. [punuunu nodynosu 1 GpynkmionyBanus CAIIP. Ctpykrypa i ckiiajg
CAIIP. Komrutekc 3aco0iB aBTOMaTH30BaHOTO MPOEKTYBAHHS.

Knacudikamiss ECAD. CtBopeHHsS TeXHIYHMX 300pakeHb y Taiy3l eleKTpoHiku. Cxemu
eqekTpuuHi. Bumm 1 tumm cxem. Cxema enekTpuyHa mnpuHUMNoBa. OCHOBHI BHMMOTH 10
NPOEKTYBAHHS €IEKTPUYHUX CXeM. MeTOI! MPOEKTYBAHHS EEKTPUYHHUX CXEM.

3aranpHi  BIZOMOCTI Mpo  OiOMIOTEKM CHUCTEM aBTOMATHU30BAaHOTO  IPOEKTYBAHHS.
BuxopucranHs npukiaaHux 610J110TEK MPU MOACIIOBAHHI €JICKTPOHHUX CHCTEM.

OCHOBHI BUMOTM /0 HpPOEKTYBaHHS JApyKoBaHMX IutaT. OcoOIuMBOCTI TpacyBaHHSA
MPOBIAHUKIB JpykoBaHMX 1uiar. OmHOmapoBi Ta OararomapoBi ApyKoOBaHI IuiaTH. MeTtoau
ABTOMATHYHOTO TPAaCyBaHHS MPOBIIHUKIB APYKOBAHUX ILIAT.

«biomennyHa iHKeHepis Ta IITYYHUH IHTEJIEKT»

[lepmie nHavamo TtepMoauHaMiku B XiMmii Ta Oionorii. 3akon I'ecca. lpyre Havaio
TEPMOJIMHAMIKH JUIS BIIKPUTUX CUCTEM.

KoBasieHTHi, 10HHI Ta 10HHO-IUIIOJBHI B3a€MOJIIi B MakpoMoiieKynax. Ban-nep-Baanbcosi,
BOJIHEBI Ta TipodoOHi B3aemoii B Mosiekynax. CTpykTypa Boau. B3aemozisi po3unHHUX PEYOBUH 3
Boj010. ['itpodhoOHI B3aemMoii.

CrpykTypa Giojoriunux MemOpaH Ta iX BiacTMBOCTI. Pyx mimigiB 1 OUIKIB y G10J0Ti4HUX
memOpanax. @a30Bi mepexoau y meMmOpaHax. TpaHcmopT pedoBUH uepe3 OiojoriyHi MeMOpaHH.
PiBusianst HepHeTa asist 6iosoriqHux MeMOpaH.

Bynosa nmoacekoro oka. OnTuyHa cucteMa oka JiroAuHU. [IpupoiHi HegoIKY 30pY JTHOAUHU.
[TaTonoriyHi HEIOMIKK 30pY JIOAUHHA. MONEKYIIpHUN MEXaH13M 30pYy.

Enektpuyni Ta Mar”iTHi moisl JIIOOUHU. MOJAENnh EKBIBAJIGHTHOTO T'eHEepaTopa Ceplls.
ExcniepumenTanbHi OCHOBH elekTpokapaiorpadii. Teopis ElinTxoBeHa.

Cencopni cucremu. Penenuis. bionoriyni ta TexHiyHi JjaBadi. CHeKTp YyTJIMBOCTI
PeLEeNnTOPHUX KITITHH.

[IpobnemaTnka MTYYHOTO iHTENEKTy. HampsiMu pO3BHTKY CHCTEM IITYYHOTO IHTEJEKTY.
BrmiuB mTyyHOro iHTENEKTy Ha 1A€0JIOrii0 MporpaMmyBaHHS. ExcnepTHI cucTeMu SIK pPi3HOBH]
cHCTeM IITy4yHOro iHTenekTy. Kinacudikanis excniepTHux cucteM. [TopiBHSHHS JTIOACHKOI 1 INTYYHOT
KOMITETEHIII].

@i3uyH1 MOAeNl HEMPOHHUX Mepex. AHanoris 3 Mo3koM. bionoriunuii HeiipoH. Ltyunuit
HEeHpoH. ApXIiTeKTypa 3'€lHaHb IITYYHUX HEUPOHIB. THUIIOBI apXITEKTypH HEHPOHHUX MEPEK.

HaBuanHs mTy4yHoi HelpoHHOiI Mepexi. KoHTponboBaHe HaB4aHHS. HekoHTpoiboBaHe
HaBuaHHSA. OuiHkM HaB4yaHHsA. OOIPYHTOBaHICTh 3acTOCYBaHHS Helpomepex. IlopiBHSIHHSA
TpaAULIHHOTO KOMIT'IOTepa 3 010JIOTTYHOIO HEHPOHHOIO CHCTEMOIO. 3aBJaHHS, SIKI BUPILIYIOTH 3a
JIOITOMOT'OK0 HEUPOMOJIETIOBAHHS.

Knacudikamis Bimomux Hedipomepex. Ilepuentpon Posenbnarra. AnroputM HaBUaHHS
OJIHOILIIApoBOro  mepirentpoHa. Heiijpomepeka 3BopoTHoro mommupeHHs mnoxubku (Back
Propagation).

Anroput™m HaB4yaHHS Mepexi. Mepexa KoxoHneHa. Anroput™m (yHKIIOHYBaHHS Mepexi
Koxonena. Mepesxa Xonginna. Anroput™ ¢yHKIIOHYBaHHS Mepexi. Mepexa XeMiHra. AJroputm
(bYyHKILIOHYBaHHS MepeKi XeMiHra.

«I[IpuHIUNH MO0Y/I0BU AHAJITHYHHX CHCTEM»;

[Ilo Ha3uBaroTh iH(OPMaLIHHO-aHATITUYHOK CUCTEMOIO?

o ra3uBatoTh OLAP (oHIaliH - aHATITUIHOIO 00POOKOIO JaHMX)?

Sxuii TMIT JaHKUX 3a [IKaJaMu BUMIiPIOBAHHS, 3aJJaHUI YHCIIaMU, HE MOXHA MOPIBHIOBATH Hi
3a BEJIMYUHOIO, Hi KIJIBKICHO?

3a sIK01 yMOBH J1aH1 MOYXHA BBOKAaTH TAaKUMHU, 110 T1JUISITAI0Th HOPMATLHOMY PO3IOALTY?

IlepeBaru merony knacrepusaiii DBSCAN nopiBasiHO 3 k-means. ['padik «xam’sHUCTOTO
HACHITY», IIJ0 BUKOPUCTOBYETHCS B METOJIaX KJIACTEPHOTO aHaNi3y, Ta HOro iHTepIpeTaltis.
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JUJ1s 90r0 CyKHUTh eKCIepTHa cucteMa?
«Teopis e1eKTPOMarHiTHOro moJss»

[Ipenmer Tteopii eneKkTpoMarHiTHOro nois. EjneMeHTH MaTeMaTH4yHOro amapary Teopii
eslekTpomarHiTHoro mons. Ilotik BekropHoro mnosid. Teopema Octporpazacbkoro-I'ayca.
[{upkynsiis BEKTOPHOTO OIS IO 3aMKHYTOMY KOHTYpY. Teopema CTokca.

PiBusHHS MakcBena — OCHOBHI DIBHSHHS €JEKTPOMArHiTHOro mois. EnekrpoMarnitHi
BJIACTUBOCTI  cepenoBull. EHepria enexkrpomarHiTHoro nmnoias. Enekrpoctarnyne —mose.
Enexrpocratnyna Mojens aienekTpuka. CraiioHapHe eJIeKTpOMarHiTHe moiie.

[TommpeHHsT e1eKTPOMarHiTHUX XBWIb. Tenerpadni piBHIHHSA. Moneni eleKTpoMarHiTHOTO
noJisl. 3arabHi BIaCTUBOCTI TAPMOHIYHOTO €IEKTPOMArHiTHOTO MOJIS.

Metox koMIUIeKCHUX —amriiTya. [lmocki enexTpomarHiTHi xBwii. HampsmutroBanbHi
eJeKTpoMarHiTHi xwii. HampsmmoBaiibHi cuctemu. O0'eMHI pe30HATOPH.

«TecTyBaHHS €JIeKTPOHHHUX CHCTEM»

Bunn TexHIYHOI JOKyMEHTammii Ui eJNeKTPOHHHMX mpucTpoiB. [IpaBuma odopmiieHHS Ta
YUTaHHS CXeM?

Mertonu TecTyBaHHs Ta MOLIYKY HECIIPABHOCTEN 1HTETPOBAHUX €JIEKTPOHHUX cXeM?

[Tonstrss nmedexr, TMOMMIKA, HECIPaBHICTh, KEPOBaHICTh, CIOCTEPEXKYBAHICTh 1
TECTONPHUAATHICTE. MeTOIM pO3paxyHKy Ta MJOCHIDKEHHS TECTONPUIATHOCTI IHTETPOBAHUX
€JICKTPOHHUX CXeM?

[TpuHIMIIH Ta MOXJIMBOCTI METOAY nepudepiiHOro CkaHyBaHHS Ta cXeMa Horo peanizarii?

Cyrp mpouecy BOYJOBaHOTO CaMOTECTYBaHHS Ta METOAM TIeHepauii TeCTOBHX
MIOCTiIOBHOCTEM?

Tunu npencTaBieHHs] MIKPOIPOIIECOPHUX CUCTEM, MOJIENI HECIIPABHOCTEH MiKpOIIPOLIECOPiB
Ta MPOLEC HAJIAaroHKyBaHHs TaKUX CUCTEM?

Metoau Ta MOCIiAOBHICTh TECTYBaHHS 3araM’ ITOBYIOUUX MPUCTPOIB?

MokIuBOCTI Ta IPUHLIUIHN (YHKIIOHAJIBHOTO 1 TAPAMETPUYHOTO TECTYBAHHS?

3aB/aHHA Ta CYTh MPOIIECIB €IEKTPO-, TEPMO- MEXAHOB11I0PAKOBYBaJIbHUX TECTIB.
«HaniBnpoBiTHMKOBA €JIEKTPOHIKA»

Hocii 3apsny y HamiBOpoBiAHMKax. BriacHi Ta JOMIIIKOBI HamiBOpOBIAHUKU. BiacHa
KOHIEHTpALlls HOCIB 3apsily Y HEJIETOBAHUX HaMiBIPOBIJHUKAX (HOMIHAJIBHO YUCTHX).

30HHO-EHEPreTUYHA CTPYKTypa HamiBIOPOBIAHUKIB. EnemenTH 30HHOT Teopii. 30HU
bputtoena — nepiia, Apyra Ta NpuBeeHa.

CratvcTuKa €JIEKTPOHIB 1 JIPOK Yy HaMIBOPOBIAHMKAX. XIMIYHMHA IMOTEHIia]l Ta pPiBEHb
@®epmi  (moteHuian [166ca). @DyHKUis po3MOALTY Uil BHUPOMKEHOTO 1 HEBUPOIHKEHOTO

€JIeKTPOHHOTO Tra3y — HociiB 3apsay Depmi — Jlipaka ta MakcBemia — bonsiiMana 3a
EHEpreTHYHUMHU CTaHAMHM B 30HAX; 1X TeMIEpaTypHa 3alie)KHICTh A BIACHHUX 1 JOMIIIKOBUX
HAIIiBIIPOBIIHUKIB.

KinetnyHi sBMIA y HamiBNPOBIAHUKAX. EJIEKTpONpOBIIHICT BIACHUX Ta JIETOBaHHUX
HaMIBIPOBIIHUKIB. PO3CIsIHHS HOCIIB Ha TEIUIOBUX KOJIMBAHHAX I'paTKu — ¢GoHoHaX. CraTucTuka
¢ononiB bosze — Eiinmreiina. AKycTU4HI i oNTHYHI (JOHOHU Ta JUCTIEPCiHHI BITKU iX 4YacTOT Y 30HI
Bpwmroena. 3anexHicTh pyXJIMBOCTI HOCIIB Bl TeMmmepaTypH. TerionpoBiHICTh: MEXaHi3MU
TEIUIONEPEHOCY.

OnTuyHi  BJIACTUBOCTI  HamiBNpoBiAHMKIB. CHeKkTp TNOIMHAaHHA CBiTIa. BracHe
(pynnameHTanbHe) TMOTTMHAHHSA TNPU NPSIMHUX (BEPTUKAIBHMX) Ta HEMNpPSAMHUX Iepexojaax
enekTpoHiB. ExcuronHe mornuHanHs. [lornmuHanus nomimkamu. [lornuHaHHS BITBHUMH HOCISIMU
3apsmy. 3ajekHICTh Kpalo (yHIaMEHTAIBHOTO TOTJIMHAHHS Bia Temmeparypu. JlromiHeCIeHIis
HaIBOPOBIMHUKIB. Penakcartis (oToNrOMIHECHICHINII HaIMIBOPOBIIHUKIB Ta 11 TeMIiepaTypHe
raciHHS.



['enepartisi 1 pekoMOiHaLlisl HEPIBHOBAXHHUX HOCIIB 3apsay. TepMoauHaMiyHO PIBHOBaXKHI i
HEpIBHOBaXXHI Hocii 3apsny. bimonsipHa Ta MOHOIOJSIpHA TEHEpalis HOCIiB 3apsay CBITIIOM.
MakcBeniBcbkuii vyac penakcaiiii. Buau pekomOinamii HoOciiB. MK30HHa BHITPOMIHIOBAJIbHA Ta
MDK30HHA yJapHa pekomoOiHaiis. PexoMOiHalis HOCITB 3apsTy 4epe3: HeHTPHU 3aXOIUICHHS Ta Yyepe3
JIOKaJIbHI piBHI 1 TeMmepaTypHa 3aJeKHICTh 4Yacy >KUTTSA HOCIiB. LIeHTpH mpuiHMIaHHs 1 LEeHTpU
pexomOiHaii.

®doTOoeNEKTPUYHI SBUIA Y HAMIBIPOBIAHUKAX. BHyTpimHIi hoToedekT Ta GOoTOMpOBIIHICTH
1 il penakcamis. ®OTONPOBIIHICTh 32 HASIBHOCTI TMOBEPXHEBOi pekoMOiHamii Ta audy3ii HOCIIB
3apsany. JowmimkoBa ¢otonpoBigHicTe. Edext JlemObepa Ta HOro BHUKOPUCTAaHHS y
HAIIBIIPOBIIHUKOBHUX CEHCOPAX Ta3y PE3UCTHBHOIO THUITY.

«EJiekTpoMexaHivyHi cMCTeMH aBTOMATH3alii»

3arajipHa CTPYKTypa Ta BUMOI'M JJ0 OOYJ0BH aBTOMaTH30BaHOI CUCTEMHU?

3aBaHHsl, CTPYKTYpa Ta (PyHKIIT cHCTEeMH aBTOMAaTU30BaHOT'O KOHTPOIIIO?

Tunu ceHcopiB Ta MPUHLIUIY X BUKOPUCTAHHS B aBTOMAaTU30BaHUX CUCTEMaX?

[TpunIMn poGOTH Ta CXEeMH pealtizallii CHCTEMH aBTOMAaTH30BaHOTO YIPABIIHHS?

AmapatHi 3aco0M 1 3arajibHi MigXoad JO OOpoOKM Ta mepeTBOpeHHs iH(opMarii B
aBTOMAaTH30BAHUX CUCTEMax?

OcHOBHI QyHKIIIi CHCTEMH aBTOMATUYHOTO PETYIIOBAHHS?

3aKOHU pETyIIOBaHHS Ta X 3aCTOCYBAaHHS?

Tunu BUKOHABYMX MEXaHI3MIB Ta X BUKOPUCTaHHS?

Kananu 3B’s13Ky Ta iHTepdeiicu B aBTOMaTU30BAHUX CUCTEMax?

MoITHBOCTI, (GYHKIIIT Ta 3aBIaHHS CepeI0oBHUINa porpamyBanns LabVIEW?

[Tporpamui actiekTu 300py Ta 0OPOOKH TaHMX B aBTOMATU30BAaHUX CHCTEMax?

CraTHCTHYHE OINPAlIOBAHHS €KCIIEPUMEHTAIbHUX JaHHX.

«Mopel0BaHHS MPOLECIB Ta CHCTEM»

3aranbHi TAXO0AU 10 MOJENIOBaHHs (13MYHUX MpolieciB. MeTOoIM YUCEIbHOTO IHTErpyBaHH
Ta AUQEepeHIIFOBaHHS.

YucenbHe MOJENIOBaHHS HAIMIBIPOBITHUKOBUX CTPYKTYp. Mojeni mpoleciB IeHeparii-
pekoMOiHanii HociiB 3apsay. OcoOnIMBOCTI CTBOPEHHs HaIiBOPOBIAHUKOBUX CTPYKTYyp. Mozeni
IIPOLIECIB 10HHOI IMIUTaHTaLll, AUPY3ii, TEPMIYHOTO OKHCIIEHHSI.

[IpoexTyBaHHS HAMIBOPOBIIHUKOBUX MpPUIAAIB Ta IHTErpalbHUX cxeM. lIpoekTyBaHHS,
BUTOTOBJICHHS Ta 3aCTOCYBaHHS MikpoenekTpoMexaHiyHux cucteM (MEMC).

«OnroeneKTpoHika»

OnToenekTpoHiKa SIK raly3b HayKH 1 TEXHIKH, i nepeBaru. Ckia0Bl YaCTUHH Ta €JIEMEHTHA
6a3a OE. Ocuogni mpuniunu podotu enementiB OE.

[mxekiiiiHa JIOMIHECHEHIISI SK OCHOBHHM MEXaHi3M TE€HEpPYBAaHHS BUIPOMIHIOBAHHS B
cBiTiionioiax. KoHCTpyKIis CBITJIONIONIB, IX BHYTPIILIHS Ta 30BHILIHSA KBAaHTOB1 €()EKTHUBHOCTI.

Oco0nuBoOCTI HAMIBOPOBIAHUKOBUX JIa3epiB K JDKEpEN CBITIA A8 ONTOENEKTPOHIKH.
Bumymene BunpomiHioBaHHs. BonbT-aMIiepHa Ta BaT-aMIiepHa XapaKTepUCTUKH JTa3epHUX JTi0/iB.

doroaionu, ix pexumu pobdotu. BonbT-ammepHa xapakrepuctuka Qotomiona. PizHoBuau
dboTomioiB Ta X MOPIBHAILHUHN aHAII3.

[Tpunaau 13 3apsiioBUM 3B’ s3KoM. TpudasHa Ta nsodasna cxemu kepyBanHs [133. OcHOBHI
xapakrepuctuku [133.

Koncrpykuiss ¢oronpuiiMadiB Ha ocHOBI komrmuiemMeHTapuux MOH-Tpan3ucropis. bynosa
€JIEMEHTapPHOI KOMIpKHU 1 po00Ta 4opHO-011101 Ta KOJILOPOBOi oTonpuitmamsaux Marpuie KMOH.

Onronapu, X pi3HOBUAM 3a TUIIOM (poTompuitmMada. XapaKTEpPUCTHKH ONTOIMAp: KOSQIIiEHT
CIIEKTPAJILHOTO Y3TOJDKEHHS, KOe]IIlleHT Tepeaadl 3a CTPyMOM, Yac mepeMukaHHs. Omnromapu 3
MO3UTHBHUM Ta HETATUBHUM EJIEKTPOOIITUYHUM 3B’ SI3KOM.



[npukaTopu, ix pisHOBUAM. Di3i0J0TiUHI OCOONMBOCTI JIOACHKOTO 30pY SK CIIO)KHMBaya
Bi3yasbHOI iH(opMarii: (yHKIis BUIUMOCTI, PO3JiIbHA 3/IaTHICTh, CIPUMHATTS SICKPAaBOCTEH Ta
KOJIbOPIB, KOHTPACT.

Pinkokpucraniuni iHaukaTopu. Peamizaris enekrpoonTuyHuX ehekTiB (eheKT AMHAMIYHOTO
pO3CitOBaHHs, TBICT-eeKT, e(eKT «ricThb-rocmonap») g BimoOpakeHHs iHQOpMamii B
PIAKOKPHCTATIYHUX 1HAWKATOpaX.

OnToeNeKTpOHHI CEHCOPU MEXaHIYHUX BEIMYUH (KyTa Haxwily, KyTa IOBOPOTY, THCKY),
0C00IMBOCTI IXHBOT POOOTH Ta MPAKTUYHOTO 3aCTOCYBAHHS.

«KBaHTOBa eJIEKTPOHIKA)

Bumymene (ingykoBaHe) BumpoMiHioBaHHS. CIIOHTaHHI BHIIPOMIHIOBAIbHI KBaHTOBI
nepexonu. VIMOBIipHICTH CHOHTAHHHX MEPEXOMiB Ta iX EKCIIEPUMEHTAILHE BH3HAUYCHHSI.
ﬂMOBipHiCTL iHayKOBaHUX mepexonaiB. CriBBiAHOMIEHHS MDK KoedimieHTamu EWHIMTEHHA My1s1
CIOHTaHHHUX 1 CTUMYJIbOBAaHUX I1E€PEXO/IB KBAHTOBOI CUCTEMH.

AxTuBHEe cepenoBuiie. KBaHTOBE MiJICHIIEHHS €IEKTPOMAarHiTHUX XBHJIb Ta I1HBEpCHA
3aceNeHICTh KBAHTOBUX CTaHIB aKTHBHOTO cepenosuiia. ['yctuHa inBepcHoOi 3acenenocrti. [loporosa
yMOBa KBaHTOBOTO MiJICUJICHHA CBITJIa. Bin’emHa Temneparypa.

Pezonaropu. Tunm konuBaHb (MOAM) pe30HATOpa Yy BHUIVISAI 3aMKHYTOI HPSIMOKYTHOL
nopoxHUHUA. OnTuyHi pe3oHaropu. Moau B pesonatopi ®adpi — Ilepo 3 miuockuMu A3epKajamH.
JobpoTHicThk pe3oHaTopa. Knacudikariis pexxumiB poOOTH j1a3epiB.

TBepnoTiIbHI Ja3epu. 3aco0u CTBOPEHHsI 1HBEPCHOI 3aceleHOCTi. TUmoBa KOHCTPYKIIis,
cxeMa poOOYMX EHEPreTUYHUX pIBHIB, CTBOPEHHS IHBEPCIHHOI 3aCeleHOCTi, MOpOroBa yMOBa
IHBEpCHOI 3aCeIeHOCTI CUCTEMH PiBHIB, OCHOBHI XapaKTEPUCTHKHU Ta PEKUMU POOOTH PyOIHOBOTO
Ja3epa.

['a30Bi Jlazepy Ha HEWUTpaJbHMX arToOMax. 3arajlbHa XapaKTePUCTHKAa KOHCTPYKLII,
HaKayyBaHHS, aKTUBHUX €JIEMEHTIB 1 PEYOBMH Ta30BHX Jia3epiB. TumoBa KOHCTPYKLIfA, cXema
poboYnX EHEepPreTUYHHX pPIBHIB, OCOOJMBOCTI CTBOPEHHSI 1HBEPCIHHOI 3aceleHOCTi, OCHOBHI
XapaKTEePUCTHKH Ta PeKUMHU poOOTH Tefiii-HeOHOBOTO J1a3epa.

HaniBnpoBinHuKOBI Ja3zepu. 3acoOu CTBOpEHHS 1HBEPCHOI 3aceneHocTi. [loporosuii ctpym
HakauyBaHHs. bynoBa Ta npunuun aii. Ilapamerpm Ta XapakTepuUCTHKH. [HXKeKIiiHI
HAaITIBIIPOBITHUKOBI JIa3€pH Ta JIa3epu Ha TETEPOCTPYKTYypax.

MornexynsipHi na3epu. 3acoOM CTBOpPEHHsI 1HBEPCHOI 3aceneHocTi. Jlazepu Ha OCHOBI
Byriekucioro razy COz. bynoBa ta npunnun naii. [lapamerpu Ta xapakrepuctuxu. IlepeBaru i
HEJIO0JIKH, OCHOBHI XapaKTepUCTUKU Ta cpepr 3aCTOCYBAHHS.

«®@i3u4Hi 0OCHOBH Po00OTH OioOMeTUYHOI anapaTypu».

@®i3uyH1 Ta (Hi310J0T1YHI IPUHIUIH €IEKTPOKapAIorpaiuHUX JOCHTIIKEHb.

Bynosa Ta npunimn po6otu enexrpokapaiorpada. [Tpuctpoi 3HATTS eneKTpoKapioCUTHATY.
[TincumoBaui EKT" curnany. Meroau i mpunaau Binoopaxenss EKT.

KonuBaHnHs THCKY B ceplili Ta aopTi y IpoIeci cepleBuX CKOpodeHb. biodi3wuHi acmekTu
KOJINBaHb apTEePiaIbHOTO THCKY.

Knacudikamist mpunagiB reMOJUHAMIYHUX JOCHIKeHb. OCHOBHI METOIU TeMOIUHAMIYHHIX
JIOCIIJKeHb CEepLEBO-CYIMHHOT CHCTEMM. 3arajbHa CTPYKTypHAa CXeMma MpHialliB BUMIpIOBaHb
napaMmeTpiB apTepialibHOTO THCKY.

PentreniBchbka ycraHoBKa Ta ()OpMyBaHHS MEIUYHHUX 300pakeHb. B3aemoniss KBaHTIB 3
PEHTIeHIBCbKMUMHU eKpaHaMu. KOHCTpPyKIisi peHTreHiBChKUX TpyOOK. CIEKTpH PEHTTeHIBCHKOTO
BUNIpoMiHIOBaHHS. [IpuiiMaui peHTreHiBChKOro 300pakeHHs.

SxicTh 1 METOIM TOKpAIIeHHs 300pakeHb B CHCTEMax peHTreHomaiarHocTuku. [ludposi
pentrerorpadiuHi cucteMu PeHTreHiBCchKa TpaHCMICIHHA KOMIT FOTEpHA ToMOTpadisl.



@i3u4Hi OCHOBM BHKOPHCTAHHS YNbTpa3ByKy B MeauuuHi. OCHOBHI BIACTHBOCTI
yABTPa3BYKOBUX XBWiIb. (CnocoOu reHepamii  yiabTpa3Byky. [lorfMHaHHS — YIBTPa3BYKY
010J10rYHUMH TKAHMHAMHU.

EnexTpoHHMii mapaMarHiTHHH pE30HAaHC Ta HOro MeEAMKO-0i0JOriYyHe 3acTOCYBaHHS.
Snepuuii MmarHiTHUN pe3oHaHc. SIMP — iHTpOCKOMisL.
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