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BCTYII

[Iporpama ¢axoBoro icnuTy Bu3Ha4dae ¢GopMmy opraizailii, 3MicT, KpUTepii
OILIIHIOBAHHS Ta 3arajibHUN MOPSJIOK MPOBEACHHS ()axOBOro ICIMUTY AJIA BCTYIy Ha
OCBITHBO-TIPO(ECiitHI TporpaMu MiATOTOBKU MaricTpa «IHXeHepis Ta mporpamMmyBaHHSI
iHhokoMyHiKatiy,  «lHdopmalliiiHo-KOMyHIKaIlIiHI ~ TexHojorii», «Cucremu
CJICKTPOHHUX KOMYHIKallii Ta [HTepHeTy peuei» Ta OCBITHbO-HAYKOBY Iporpamy
MiArOTOBKH MaricTpa «lHxeHepis IHHOBalIMHUX 1HPOPMAIIITHO-TEIEKOMYHIKAIlIHHUX
TEXHOJIOT1H Ta cuctem» 3a crierianbHicTio G5 Enektponika, eneKTpOoHHI KOMYHIKAITT,
npuiago0yIyBaHHS Ta paJlOTEXHIKa.

Metoro mporpamu (axoBOro iCOHUTY JJsl BCTYIy Ha OCBITHBbO-TIpodeciitHi
nporpaMu MiArOTOBKH Marictpa «lHxeHepis Ta mporpamyBaHHS 1H()OKOMYHIKAIi»,
«IHpopMalIiHO-KOMYHIKaLIiHI TEXHOJIOT11», «CUCTEMHU E€NEKTPOHHUX KOMYHIKaIlINA
Ta IHTepHeTy pedei» Ta OCBITHbO-HAyKOBY Mporpamy IMIATOTOBKM Marictpa
«lmKeHepiss 1HHOBAIIMHUX 1H(MOPMAIIHHO-TEIEKOMYHIKAI[IHHUX TEXHOJOTIA Ta
cuctem» 3a cremanbHicTEo G5  Enexrponika, eJIeKTpOHHI  KOMYHIKaIlii,
npuwiagoOyayBaHHs Ta  paJioTexXHIKa € TepeBipka HAOYTTd BCTYIMHHUKOM
KOMIIETEHTHOCTEN Ta pe3yJIbTaTiB HaBYaHHsI, 1110 BU3HAUEH1 CTaHIapTOM BULIOI OCBITH
3a cnemianpHicTIO 172 TenekoMyHikamii Ta paglOTeXHIKa JJs  MEPIIOro
(6axanaBpChKOTO) PiBHS BUIIOI OCBITH.

®axoBuil ICOUT TPOBOAWTHCA TMHCHMOBO, 3 BHKOPHUCTAHHSIM 3aTBEPIKEHUX
0151eTiB, SIKI MICTSATh YOTHUPY MUTAHHS 3 TUCITUILIIH OaKaIaBpChKO1 MIATOTOBKH 1 MOXKE
MPOXOJUTH SIK B OYHOMY, TaK W JUCTaHUIMHOMY (opmari. 3arajibHa TPHUBAIICTb
BUNPOOYyBaHHS He Outblie 4-x akanemiuHux roguH (180 xB.) - 6e3 mepepsu. Yac,
BIJIBEICHNI HA BUKOHAHHS KOYKHOI'O 3aBIaHHS B O171€TI HEOOMEKEHUI.



1. OCHOBHHWH BUKJIA L

1.2. IlepeJik TeM, IKi BAHOCUTBHCH Ha (paXOBHUi iCIUT

[ToBHMIT nepenik TeM, sIKI BAHOCATHCS HA BCTYIHUM (paXOBUHM ICHIUT AJIs BCTYILY
Ha OCBITHBO-TIpopeciiiHI mporpamMyd MIATOTOBKM Marictpa «lmHkeHepis Ta
nporpaMyBaHHsl 1H(QOKOMYHiKaIii», «lHpOpMaIIHHO-KOMYHIKAIIHI TEXHOJOT1i»,
«CucteMn €NEeKTPOHHMX KOMYHIKalliid Ta [HTEepHETYy peueil» Ta OCBITHBO-HAYKOBY
nporpaMmy TIATOTOBKH — Marictpa «lHxkeHepis 1HHOBaUIWHUX i1H(pOpMaLiiHO-
TEJIEKOMYHIKaLIMHUX TEXHOJIOTIH Ta cucteM» 3a creuianbHicTio G5 Enektponika,
€JIEKTPOHHI KOMYHIKallii, Mpuiago0y/IyBaHHs Ta paliOTEXHIKa.

baok 1

Pozaii 1. Teopist eJIeKTPHYHMX KiJIL.

Tema 1.1 JliniliHi eJIeKTPUYHI K0JIA MOCTIHHOTO CTPYMY

OcHOBHI TOHATTS Ta BHU3HA4YeHHS. OCHOBHI PEXUMH 1 3aKOHM TeOpli Kiid
nocTiiHOro cTpyMy. OCHOBHI METO/IM PO3paxyHKy €JNEeKTpUYHMX Kul. ExBiBaneHTHI
NEPETBOPEHHS EIEKTPUIHUX CXEM.

Tema 1.2 EnekTpu4Hi KoJia 3MiHHOTO CTPYMY

CumBoIYHUN (KOMILJIEKCHMI) METOJ| aHajli3y CTajuX MpOIECiB B JIHIHHUX
EJIEKTPUYHUX KOJaX. AHaI3 MPOCTUX CXEM 3MIHHOTO CTpyMy. EHepreTuuHi npouecu
B Kojax 3MIHHOro cTpyMy. IlocnimoBHuil KonuBaimbHUM KOHTYp. IlapanenbHuii
KOJINBAJIBHUN KOHTYP.

Tema 1.3 YacTOTHI XapaKTEePUCTHKHU eJIEKTPUYHHMX KiJl TA METOAHU iX aHAJI3Y

YacToTHI XapaKTepUCTUKH ENEKTPUYHUX Kid. JlaHItorm 31 B3a€EMHOIO
caMoiHaykiiero.  Tpanchopmaropu  €NeKTpUYHUX  KiI.  YOTHUPHUIOIIOCHUKH.
Y -napameTpu YOTUPHUIIOJIFOCHUKA.

Tema 1.4. YacoBi XapaKTepUCTHKH eJTCKTPUYHUX KT Ta METOAH iX aHATIZY

[TepexiaHi mpolecH B eIEKTPUYHUX JAHIFOrax Ta METO M 1X aHasizy. Kinacuunuit
METO/]I aHaJI13y NEPEXIAHUX MPOLECIB B €IEKTPUUHUX JIAHIIOTAX PYroro MopsaKy.

Tema 1.5. ExBiBajleHTHIi mnepeTBOpeHHs, JiiHeapu3alisi Ta CHPOIIEHHS
HEJIHIHHUX eJIeKTPUYHHUX KUI

Mertonu anamizy HETIHIWHUX PE3UCTUBHHUX EIEKTPUYHUX KUl Mertoj
€KBIBAJIECHTHUX MEPETBOpPEHb. MeToJ EKBIBAJICHTHOIO reHepartopa. Meros 3aMiHU
HEeJIHIMHOTO pe3ucTopa diHiiHUM onopoM Ta EPC. BusHaueHHs poOoYMX TOYOK
HEJIIHIMHUX €JIEMEHTIB.

Tema 1.6. 3araibHa MeTOAMKA aHANIZy AOBUIbHHUX HeJiHIHHX
CJICKTPUYHUX KiJl

3aranpHl MIAXOAM [0 aHaji3y HENIHIMHUX EJEKTPUYHUX KiJd. PIBHSHHS
HEJIIHIMHUX pe3ucTuBHUX Kii. MeTton HetoToHa-Padcona po3B’si3yBaHHs HEMIHINHUX
anreOpuuHux piBHSAHb. CKJIaJaHHS PIBHSHb JUHAMIYHUX HEJIHIMHUX EJICKTPUYHHX
k1. DopMyBaHHS PIBHSIHb CTaHy eleKTpUuHMX Kul. CKiajaHHd pPiBHSHb CTaHY
eJleKTpuyHoro koja. Ilpuknanu ckiagaHHs piBHSHb cTaHy. Po3B’s13yBaHHS pIBHSHb
CTaHy.

Tema 1.7. Ilpouecu B cxemax MiACUJIEHHA CUTHAJLY

Peanizamisi ¢yHkuii migcuneHHs curHany. BusHadueHHs Ta Kiacudikarlis
migcuioBaviB. Pexkxumu poOGotu  migcumoBaviB. [ligcwmroBaibHUN  Kackaj Ha
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TPAH3UCTOP1 31 CHUIBHUM €MITepOM. 3BOPOTHUN 3B’SI30K B EJIEKTPHUYHUX KOJax.
Busnauenns 1 kinacudikaiiisi BUAIB 3BOPOTHOTO 3B’ SI3Ky. BUM 3BOPOTHOTO 3B’ SI3KY Ta
iXHI BIACTUBOCTI.

Tema 1.8. IIpouecu B cxemax aBTOreHepaTopiB

ABTOKOJIMBaHHA B HENIIHIKHUX KOJaX. 3arajbHa XapaKTepUCTHUKA aBTOKOJIHBAHb.
Camo030ymxeHHST Ta CTiMKICTh  aBTOreHepatopiB. JludepeHuiline piBHAHHSA
aBTOTeHepaTopa. YMOBU CaMO30y/DKEHHS aBTOreHeparopa. YMOBU CTIHKOCTI
aBroreneparopa. Kpurepiit Payca-I'ypBuiis. AHali3 cTalioHapHOTO PEKUMY poOOTH
reHeparopa. Tumm cxem aBrorenepatopiB. CralioHapHUI peXUM poOOTU
aBTroreneparopa. TpuroukoBa cxema aBTorenepatopa. RC-aBroreneparopu. Pexxumu
caMo30yKeHHs aBToreHepaTopiB. Kimacudikariiist pexkumiB caMo30ykeHHs. M’ Tkuid
pexuM caMo30y/KeHHsS aBToreneparopa. JKopcTkuii pexuM  caMo30yIKEeHHS
aBTOT€HEpaTopa.

Tema 1.9. Peanizanisa pyHKuUiii NOMHOKEHHSI Ta MEPETBOPEHHSI YacTOTH B
HEJIHIHHUX eJIEKTPUYHHUX KOJIAX

[TomHOk€eHHS Ta iepeTBOpeHHs yacToTH. [lomMHOXkeHHs yacToTu. [lepeTBopeHHs
gacToTd. CxemMu noMHOKyBadiB yactotu (IIY) Ha HamiBOpOBIIHUKOBUX MPHIIAJIAX.
banancHi 1 MmoctoBi cxemu ITH. Bubip pexumy podotu HemHiiHOTO enemeHTy B [1Y.
MikpoenektponHi [TH. Meronosnorist npoexkryBanns 114.

Tema 1.10. MoayJsinisi Ta 1eTeKTYBAHHSI CHTHAJTIB

Monynstopu 1 nemonynsitopu. Knacudikaiiiss MOayasTOpiB Ta I€MOIYJISTOPIB.
Tunosi cxemu popMyBaHHS KOJMBaHb 3 aMILIITYAHOI, OaJIaHCHOO, OJHOCMYTOBOIO,
4acTOTHOIO 1 (ha30BOI0 MOAYJAIISAMH. THMOBI cxemu (opMyBaHHS CHUTHAJIB 3
aMIUTITY/THOI0, 4acTOTHOIO 1 (a3zoBoto MadinmyssmisiMu. lemonymnstopu. LHudposi
AEMOIYJATOpU 31 CTeKEeHHAM. CHHTE3aTOpHM 4YacTOTH. JleTeKTopu CHUTHAaIB.
Knacudikaris nerekropiB curnani. Cxemu aeTekTopiB AM curHasmis.

OcCHOBHI mapamMeTpH 1 XapakTepucTuku. CXeMH 4aCTOTHUX J€TEKTOPiB. OCHOBHI
napaMeTpu 1 xapakTepucThku. Da3oBi AETEKTOPU: CXEMHU 1 MPUHIUIU iX POOOTH,
OCHOBHI IMAPAMETPH 1 XapaKTEPUCTUKH.

Tema 1.11. AnaJji3 Ta cCuHTe3 HEJIHIHHUX eJIEKTPUYHHUX KiJl 32 10MIOMOT 010
CHCTEM AaBTOMATH30BAHOI0 POEKTYBAHHS
AJNTOPUTMH  aBTOMATU30BAHOIO MPOEKTYBaHHS HEMHIMHUX pPadloeIEKTPOHHUX
npuctpoiB (HPEII). Cucremuuit minxin npu npoektyBanni HPEIT. Mogens nporecy
npoektyBanHs HPEII. VY3aransnenunn anroputm npoektyBanHsa HPEIIL. Ilpuxnanu
MPOEKTYBaHHS.

Baox 2

Po3nin 1. CxemoTexHika.

Tema 1.1. HaniBnpoBifHMKH Ta IXHi BJaCTHBOCTI

[IpeameT Ta posb CXEMOTEXHIKM B Taiy3l iH(okoMyHikamiil. Knacudikamis
€JEKTPOHHUX MpuiaaiB. PexxuMu enexkTpoHHUX MpuiaaiB. BiiacHi Ta JOMIIIKOBI
HaIlIBIPOBITHUKH.

Tema 1.2. HaniBnpoBigHukoBi gioan

[IpoGoi p-n nepexoay. Moaeni aioguux cTpyktyp. Knacudikaiis ta no3HaueHHs
JOJTIB

Tema 1.3. bBinoasipui tpanzucropu (bT)

4



Cxemu migkmtoueHHs Tpansuctopa. BAX BT 3i cniibHOIO 623010 Ta COUTBHUM
emitepom. [ludepenmiansui mapamerpu BT Ta ix 3HaxomkenHs. CxeMu 3aMillieHHS
BT. Po6ora BTy pexumi migcunenns. [lapamerpu miacumosaua. ['padoanamituanmii
PO3paxyHOK IMapaMeTpiB TpPaH3UCTOpa B pexuMi miacuiieHHs. CXeMH 3aMillleHHS
TpPaH3UCTOpa Ha BUCOKIiH yacToTi. YacToTHa 3anexHicTh mapamerpiB bT. MexoBi Ta
rpannyHi yactotu bT. IMmynschuit pexum pobotu bT. Pozpaxynok mapametpis bT B
cralioHapHoMy pexxumi. Yacosi napamerpu bT.

Tema 1.4. IloanoBi Tpansuctopu (I17T)

bynosa ta mpuniun po6otu IIT 3 p-n mnepexomom. Cratmuni BAX IIT.
[Tapametpu IIT. Crpykrypa, npuniun po6otu Ta BAX I1T 3 iHIyKOBaHUM KaHAJIOM.
Crpykrypa, npunmun pobdotu ta BAX IIT 3 BOymoBanum kaHajgoMm. Bmius
temrnepatypu Ha napametpu [1T. Po6oTa I1T B pexxumi migcuiiennsa. Cxema 3aMillleHHs
I[IT 1 yactoTHi mapamerpu. BIIMB wYacToTM Ha mMapaMeTpu. 3HAXOJKEHHS
MaKCUMabHOI MOTYKkHOCTI mifcuitoBaya Ha IIT. Craumionaphi pexxumu podotu I1T.
[lepexinni nporecu npu nepemukanti. Yacosi napamerpu I1T.

Tema 1.5. udepenuiiinuii kackan. OnepauniiiHi miacuwioBayvi Ta cxeMu Ha
IXHil OCHOBI

Hudepenuiiinuii curaan ta AMQpepeHIiiiui Kacka NiacuieHHs. Bu3sHaueHHs,
napaMeTpu, XapakTepUCTHUKU Ta Kiacuikaiis omnepamiiHuX MiJACHUIIOBAYIB.
Peainizaniiss OCHOBHHUX CXeM OOpOOKM CHTHaIY 3a JOIMOMOIOI0 OIepaliiHuX
IT1JICHJIFOBAYIB.

Tema 1.6. OcHoBH ajred6pu JIOTIKH

[TonsitTss mpo mmdpoBuii curHan. EnemeHtapHi omepariii Ta CHiBBIIHOIICHHS
anre6pu soriku. CriocoOu MpeAcTaBieHHs JOTIYHUX (GYHKIINA. 3agada MiHIMI3alii.
MiHimi3alist 3a JOTIOMOTOI0 anreOpuyHuX nepeTBopeHb. Bukopucranusa kapt KapHo
JUTSL MIHIMI3AI111 JIOTTYHUX (DYHKITIH.

Tema 1.7. Kom0inauiiini uudgposi By3iun

Knacudikauis undgpoBux By3niB. OCHOBHI BUIM HU(DPOBUX BY3iB

Tema 1.8. Tpurepu

OCHOBHI BJIACTMBOCTI TpUrepiB Ta iX Kiacudikauis. YMOBHI MO3HA4YEHHS
tpurepis. [Ipunuun podotu RS-tpurepa. Peanizauist RS-tpurepiB y pi3HUX JIOTTYHUX
0asucax. D-tpurepu. T- 1 TV-tpurepu. JK-tpurepu. Tpurepu 3 IUHAMIYHUM
KEpyBaHHSM.

Tema 1.9. [locainoBHicHi undposi By3/m

3aranbHi BiIOMOCTI PO JIUMIBHUKY. 1X mapameTpy Ta knacudikauis. [Tpunimmnu
poOOTH ABIMKOBUX JYUIBHUKIB. J[BIMKOBI JIYMIBHUKHU 3 MOCITOBHUM IIEPEHOCOM.
JIBIMKOBI JIYUJIBHUKA 3 TapajelIbHUM T[EePEHOCOM. 3arajbHi BiJIOMOCTI PO
JYUIBHUKU-AUIGHUKE. [loOy/moBa MITBHUKIB Ha OCHOBI JBIMKOBHMX JIYMJIBHUKIB.
JIITbHUKKA Ha HEperyIsIpHUX JYWIBHUX CTpyKTrypax. Knmacudikamis Tta cucrema
napameTpiB pericTpiB. Perictpu 30epiranns. Perictpu 3cyBy. 3acTocyBaHHS PEricTpiB
JUTSL IJIEHHS Ta PO3MOALITY IMITYJIbCIB

Tema 1.10. HaniBnpoBigHuKoBI JIOTiuHi eJleMeHTH

Knacudikauis Ta cuctema mnapameTpiB JOTIYHUX €JIEMEHTIB. TpaH3UCTOpPHO-
tpansuctopHa Jorika (TTJI). EwmitepHo-3B's3ana morika (E3JI). Jlorika Ha
koMiieMentapaux MJIH-tpansuctopax (KMJIH-norika). 3aranbHi MOJIOKEHHS Ta
Bu3HadyeHHs. Krnacudikaiis 3amam’sTOByBadbHUX MHPHUCTPOiB. OCHOBHI CTPYKTYpH
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aJipeCHUX 3amaM SITOBYBaJbHUX MpHUCTPOiB. [lpuctpoi moctiitnoi mam’sti (ROM).
[Ipuctpoi onepartuBuoi mam’ati (RAM).

Tema 1.11. IIporpamosasni Jioriuni inTerpaassi cxemn (IC)

[IporpamoBani joriuni matpuni (I1JIM). IIporpamoBana maTpuuHa JOTiKa.
bazoBi matpuuni kpuctamu. IIporpamoBani BenTmibHi Matpuii (FPGA). Cxnanni
nporpamoBani joriuni [C (CPLD). [lopiBHsHsibHa xapakTepuctuka [1JIM Tumy
FPGA ta CPLD. IC nporpamoBaHoi JOTiKM TUIy «cuctema Ha kpucrtaii» (SoC).
Etanu mnpoektyBaHHsS HUGPPOBUX MPUCTPOIB 3 BUKOPUCTAHHSM MPOTPaMOBAHUX
noriuynux IC.

Tema 1.12. Iudpo-ananorosi neperBopioBaui (LIAII) Ta anajoromo-
uudposi nepersoproBaui (ALLII)

[Ipusnauennsa ta napamerpu LIAIL Cxema LJAII Ha 3BaxkeHnx ctpymax. Cxema
LAIT 3 pesuctuBHoro Matpuieio R-2R. AmnanoroBo-mudpoBi mepeTBOpIOBaYi:
npu3HayeHHs, knacudikamis ta napamerpu ALL. ALl napanensHoro tumy. AL
napajnenbHo-niocniioBHoro tumy. AIIIl nocmigoBHoro Habmmxenns. ALl 3
MO/IBINHUM 1HTErPyBaHHSM.

Baok 3

Po3nain 1. Indgopmaruka

Tema 1.1. Ilonanus 1aHUX i eleMeHTHA 0a3a KoMI'lOTepa

JloriyHa cTpyKTypa Komm'toTepa. ArmapaTHe 1 MporpaMmHe 3a0e3leyeHHs
KOMIT'FOTEPHOI TEXHIKH 11X B3aemois [lonanns nanux y komm'torepi. @opmu moianHs
nanux. @opmatu nojganHs gaHuX. EnementHa 6a3a komm'torepa. Enementu OyneBoi
anrebpu. KomoOinamiiiai cxemu. IludposBi aBromaru. CrpyKTypa KOMII'IOTEpA.
CTpyKTypHI OJUHUII KOMITIOTEpa. TUIIOBI By3/1 KOMI'toTepa. PO3BUTOK €IeMEHTHO1
0a3u KOMIT'IOTEpIB.

Tema 1.2. KomnoneHTH KoMi'orepa

Martepunceka 1uiara. Ilpuctpoi 1 KOMINOHYBaHHS KOMIT'HOTEpa. MaTepuHChKa
miata. CraHmapTd WMHHOTO 1HTepdeiicy. CTaHmapTH MIJIKIIOYEHHS MPUCTPOIB.
bazoBa cucrema BBenenns-suBeaeHHs (BIOS). Lentpanbuuii npouecop. [Iponecopu
IBM-cymicHux komm'toTepiB. bararonmpouecopHi KoMmn'toTepu W TinepnoTOKOBa
texHosoris. Habopu koMaH[ 1ieHTpaibHOTrOo mpoiecopa. ApxiTektypa Intel NetBurst.
BryTpimmHs naM'sTh KOMIT'IOTepa. 30BHIIIHSA Mam'siTh komm'torepa. Knacudikarris
MIPUCTPOIB 30BHIMIHBOT ITaM'sTi. MarHiTHI TPUCTPOI: 30€peKeHHs, 3UUTYBAHHS 1 3aITHC.
JIMCKOBOIM KOPCTKUX MArHITHHX JHMCKIB. MaritoonTu4Hi JuckoBoau. ONTHYHI
nuckoBoaM. Bimeocucrema komm'rorepa. KommoHeHTH BimeocucTeMu. MOHITOPH.
Bineokaptu. AyamocucreMa KoMIT'roTepa. 3BYK 1 HOTO CHPUUHSTTS, OCHOBHI
XapaKTEpPUCTUKHU 3BYKY. KOMIOHEHTH 3BYKOBOi cucTeMu. 3BykoBa kapta. [Ipuctpoi
BBeleHHS. JlomoMikHI mpucTpoi komm'torepa: biok  kuBieHHd. Cucrema
oxosompkeHH . [IpucTpoi 3aXuCTy Bi MOPYIICHHS pOOOTH €IEKTPOKUBIICHHS.

Tema 1.3. OcHoBHI THIIM KOMIT'I0TEPiB

OcHoBHi kiacu 1 Tunu koMi'roTepiB. Kinacu xomm'totepiB. CynepKoMITIOTEPH.
Tunu mikpokomm'torepis. Cepsepu. [lepcoHanbHI KOMIT'IOTEPH.

Tema 1.4. Po3noaisieni inpopmaniiini cucremu

Busnauennst posnojineHoi iHdopmariiitHoi cuctemu. TexHosorii oOpoOIeHHs
iHpopMmarii B po3noaiieHux cucremax. ETamoHHa Moeiab B3aEMOIII BIAKPHUTHX
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cucteM. OCHOBHI KOMIIOHEHTH PO3MOIICHHUX 1HGOpMAIifHUX cucteM. Tomojorii
mepex. Komn'torepui mepesxi. Tunu koMm'torepHux Mepex. [IpoTokomnu i anapartHi
3aco0u nokanbHUX Mepex. Bumu nokampaux Mepex: Ethernet (IEEE 802.3), Token
Ring (IEEE 802.5), FDDI i pagiomepe:xi. [ moGanpHi Mepeski: Mpu3HAYEHHS 1 TOCTYTH,
TEXHOJIOT1sl, CTPYKTypa i OCHOBHI KOMIIOHEHTHU. B3aeMoist Mi>k Mepekamu.

Tema 1.5 OcHOBHI MOHATTS.

[Tepmuit mpoexkt B MS VS 2008 na C++. BuBenenHs aanux. 3MiHHI Ta
KoHcTaHTH. Tunu nanux. Beenenns ganux. Jlitepanu. Beenenns B anroputMu. biok-
CXEMH.

Tema 1.6. AnropurMiuHe nporpamMyBaHHs

CtpykTypu ciigyBaHHs, BuOOpy Ta mnoBTOpeHHs. DyHkiii. Apudmernyni
omepauii 3 uyuciaamu. ONHUC CTPYKTYyp CHiAyBaHHS, BHOOpPY Ta TOBTOPEHHS
Koncrpykiis noriynoro BubOopy if. Jloriuni omnepamii. CTpykTypa MHOXHHHOTO
BuOopy switch. Ilukmmu while, for, do-while. Busnauenns Ta BukIMK (GyHKIIII.
BOynoByBanus ¢yHkuiil. IlepeBantaxxkenns ¢ynkuiii. Macusu. IlpencraBieHHst ta
nepeTBopeHHs pizHuX TumiB nanux. [lam’sate EOM. IlpencraBieHHs HUIMX THUIIB
nanux. [IpencraBieHHs A1MCHUX TUITIB JaHUX 3 (DIKCOBaHOIO TOUKOIO. [Ipencrapnenns
JTIACHUX TUIIB JaHUX 3 IUIaBarouor Toukoro. IleperBopennst tumiB. Ilomyk Ta
COpPTYBaHHs €JeMEHTIB B MacuBl. Bka3iBHuKHM Ta nmocuinanHs. Pexkypcis. [TopiBHAHHSA
pekypcii Ta iteparii. Bka3ziBHuku 1 MacuBuU. BKa3iBHUKM - apryMeHTH (DYHKIIIH.
[Tocunanns. Buznauennst mapameTpiB QyHKINT yepe3 nocuianns. Onepatopu BUIBHOT
nam’siTi new 1 delete. Po6ota 31 ctpokamu, 6araromipai macuBu. PoboTa 31 ctpokamu
B C++. baraTomipHi TuHaMi4H1 MAaCUBU. AJITOPUTMH BUIJICHHS Ta OUMIIICHHS I1aM’ SITi.

Tema 1.7. OcHOBM 00’ €KTHO-OPIEHTOBAHOT0 MPOrPaMyBaHHSI.

OCHOBHI TOHSATTSI 00’ €KTHO-OPIEHTOBAHOrO MporpaMmyBaHHs. HacmigyBaHHS.
Inkancymnsuis. Aocrpakuis. Ilomimopdizm. Knacu. KoHcTpykropu 1 necTpyKTOpH.
[lepeBantaxkeHi  KOHCTpyKTOpH.  KOHCTpYKTOpH  KOMIIOBaHHSA,  MHOXXHHHE
HaciaigyBaHHs. KoHcTtpyktopu — komitoBaHHs. BxkasiBHuku Ha 00’ektu, This.
MHoOX1HHE HACIiyBaHHS.

Tema 1.8. BipryanbHi ¢pynkuii Ta kiacu.

Bipryansni pyHk1ii, abctpaktHi kjaacu. CTaTUYHI WieHH AaHUX. PaHHE Ta mi3He
3B’s13yBaHHs. BipryansHi ¢pyHkuii. AOcTpakTHI Kiacu. BipTyanbHuil 0a30BHii Kiac.

Tema 1.9. KomnonoBka nporpam.

[IpuBatHi enement Ta Apy3i. KommonoBka mporpam. I[lpobrema B
BUKOPUCTAaHHI 3arajbHUX (yHKIIH Ta Ha3B. Buxopucranns aiiniB, 110
BKJIFOUAIOTHCA.

Tema 1.10. [lepeBaHTa:KeHHA ONEPATOPIB.

[TepeBanTaxenHs omeparopiB new, new|], delete, delete[]. IlepeBaHTakeHHs
OTepaTopiB BUKIHMKY QYHKIIT (KpyrJux Ay>K0K). DyHKINT 3 JOBUIHHOIO KUIBKICTIO Ta
TUIIOM apryMEHTIB.

Tema 1.11. JlunamiyHi CTPYKTYpH TaHUX.

Crek. Yepra. Kinbuena uepra. Yepra 3 npioputreramu. OHO3B’I3HUHN CIHCOK.
JIBO3B’I3HUI CIIUCOK.

Bbaok 4

Po3aii 1. OcHOBH Teopii TeJieKOMYHiKaIlii
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Tema 1.1. /leTepMiHOBaHI CUTHAJIM TA iX MATEMATHYHHU A ONKC.

Yacose ¥t cieKkTpajibHe OJaHHS CUTHATIB. Y3aranbHeHuit psn Oyp'e. Oizuunuit
3micT. O6nacTh BUKOpUCTaHHS. CHEKTPU MEPIOJUYHHUX 1 HEMEpIOAMYHUX CUTHAIIB.
Pan ®yp'e. Ilpssme i1 3BopoTHe mneperBopeHHs Dyp'e. Ilpuknanu BUKOpUCTaHHS
nepetBopeHHs Dyp'e.

Tema 1.2. CneniajbHi cioco0u MOJAHHS CUTHAJIB.

CrnermianbpHi CocoOM 4acCOBOTO MOAAHHS JEeTEPMIHOBaHUX CUTHaIIB. OrrHaroua
curHairy. Mutrtesa yacrora. MutreBa (paza. AHAIITUYHUN CUTHAJ 1 HOTO BIACTUBOCTI.
[TeperBopenns 'inb0epTa.

Tema 1.3. IIpuHOUNM aHAJOTrOBOI MOAYJIALIl, OCHOBHI XapaKTepHMCTUKH
CUTHAJIIB aHAJIOTOBOI MOTYJISIIIIl.

3arajiibHl BIJJOMOCTI MPO MOAYJIbOBaHI curHaiu. CHUTHaIM 3 aMIUTITYHOIO
MOJYJISIIEI0 1 iXHI PI3HOBUAM. 3arajibHl BIACTHUBOCTI CHUTHAMIB 3 KYTOBOIO
Moayssiuiero Maremarnunuii onuc. [Tapamerpu.

Tema 1.4. IIpuHUMIM AUCKPETHOI MOTYJISILIL.

3aranpHl BIJOMOCTI IIPO MaHINMyJIbOBaHI CUTHAJIM. baraTonosuiiiiHl CHUTHaIH.
Yacose Ta BekTopHe noxanHs. [Ipukiann.

Tema 1.5. XapakTepuCTHKH BHIAJKOBHX MPOLECIB, M0 MOJEJTIOITH
MOBiIOMJICHHSI, CHTHAJI TA MePEeLIKO/IH.

CnocoOu 3aBIaHHsS BHWITQJIKOBUX CHUTHaNIB. IHTerpanpHa U audepeHiiaibHa
IIUTBHICTh PO3MOJIIY BHUIAIKOBOrO mporecy. DyHKIS KOpensiii BHIAIKOBOTO
nporecy 1 ii BaactuBocti. [lpuknaau. [loka3HMKK CHEKTPAIBHUX 1 €HEPreTUYHHUX
XapaKTEPUCTUK BUMAJAKOBUX IporieciB. CHekTpanabHl W €HEpPreTUyHi BIIACTUBOCTI
"rayccoBoro mymy". OKkpemi BUIAJKH "TayCcCOBOTO IIyMy'".

Tema 1.6. MaTeMaTuuHi MoaeJti 0e3nepepBHUX KAHAJIIB.

JuckpeTHe nonaHHs Oe3nepepBHUX curHamiB. [loctaHoBka 3aBnaHHs. OOnacTb
npakTuyHoro Bukopuctanus. Teopema B. A. KorensHukosa. 3micT. Di3udHMIT 3MICT.

Tema 1.7. MaTeMaTH4Hi MoeJli JMCKPETHUX KAHAJIIB.

Kananu 3 mocTiiHMMH ¥ BUINAJKOBHUMH NapaMmeTpaMu. MaremaThdHi MOJEII.
@i3uuH1 BracTuBOCTI. [IOHATTA mpo 3aBaau Ta MEPEKPYUyBaHHS B KaHAJAX 3B'SI3KY.
ANUTHUBHI 1 MyJIbTUIUTIKATUBHI 3aBaju. Matematuunuii onuc. [Ipuknagu.

Tema 1.8. OnTumajibHe 00po0JIeHHSI CUTHAJIIB y NPUiMAJILHUX NPUCTPOSIX.

[IpoGnema 3aBagocTiikocTi. 3aBmaHHA Teopii 3aBagoctiiikocti. Kpurepii
3aBagocTiikocTi. Ilpu3nadeHHs. Di3muyauii 3micT. [loka3HMKKM  3aBaJIOCTIMKOCTI.
Oo6macty Bukopucranus. [Ipuknaau. Kpurepiit "ineansHoro cnocrepiraua”. [Ipasumo
MaKCUMabHOI TpaBaonoaioHocTi. Di3uunuii 3MicT. OOIaCTh BUKOPUCTAHHS.

Tema 1.9. 3aBagocriiikicTh NpUiiMaHHSI CUTHAJIB JUCKPETHMX BHIB
MOYJISIII.

Kopemsmiitnuit npuiiom 1 #oro  pisHOBuAM.  OOJIacTh BUKOPHUCTAHHS.
Korepentna ontumaiibHa 00po0OKa TUCKpETHHUX JB1iIKOBUX curHamiB. Cxema. [IpaBuiio
yXBaJICHHS pilieHHS. IMOBIPHICT, MOMUJIKA TIPH ONTHMAIBHOMY KOT€PEHTHOMY
NpUiOMi  JAMCKPETHUX ABIMKOBUX cUTrHaNIB. HekorepeHTHa onTuManbHa 0OpoOKa
JTUCKPETHUX JIBIiiKOBUX curHaiiB. Cxema. [IpaBuio yxBasieHHd pileHHs. IMOBIpHICTb
MTOMUJIKH TIPH ONTHMAIBHOMY HEKOTEPEHTHOMY MPUHOMI JUCKPETHUX ABIHKOBHX
CUTHAJIIB.

Tema 1.10. 3aBagocTiiikicTb NpuiMaHHSI CHTHAJIIB AHAJOTOBHX BH/IB
MOYJISIIII.
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KpuTepii 3aBagocTiiikocTi cucTeM nepeaadi 6e3rnepepBHUX MOBITOMIICHb.

Tema 1.11. OcHoBHi Bu3Ha4YeHHs Teopii iHpopmaunii. [locTaHoBKa 3axaui
KIIbKICHOT0 BU3Ha4YeHHs iHopMallii.

[ToctanoBka 3amaui Teopii iHdopmamii. OcHOBHA Momens Mepeaadi
MOBIJIOMJICHHSI B CUCTEMI 3B'SI3KY I XapaKTepUCTHUKA ii €JIEMEHTIB.

Tema 1.12. IndopmauiiiHi XapakTepHCTHKHU [Kepesia JHCKPETHUX
MOBiIOMJICHbD.

KinekicHa mipa iHpopmartii. EHTporis mkepena TuCKpeTHUX MOB1OMIICHb.

Tema 1.13. Indopmaniiini xapakTepucTUKH IUCKPETHUX KaHAJIB.

[IpomyckHa 31aTHICTh JUCKPETHOTO KaHATY 3 3aBajlaMH. TeopeMa KOJyBaHHS
[IlenHoHa i1 JUCKPETHOTO JDKEpesina W JAUCKPETHOrOo KaHaly 3 3aBajlaMH.
@dyH/1aMEeHTalIbHE 3HAYE€HHS TEOPEMH.

Tema 1.14. Iudopmaniiini XxapakTepucTUKHU [Kepeja HelepepBHUX
MOBiIOMJICHb.

Kinbkicte  1H(pOpMamii, mnepenaHoi Big Oe3MepepBHOrO  JKEpesia 1o
OesnepepBHOMY KaHamy. J(udepeHiianbaa eHTporis.

Tema 1.15 Indopmaniiini XapakTepUCTHKH HellepePBHUX KAHAJIB.

[IponyckHa 37aTHICTH O€3MEpPEpBHOrO KaHaly 13 O€3MEepepBHUM IKEPEIIOM.
®opmyna lllennona. O6nacts Bukopuctans. OyHaameHTanbHe 3HaYEHHS.

Tema 1.16. 3arajbHi NPUHUKMIIK 3aBAIOCTIIKOT0 KOYBaHHSI.

3anmaui Teopili komayBaHHs. Knacudikamis komiB. [lpuHIMnu 3aBamocTIHKOrO
KOJyBaHHS.

Tema 1.17. Bi1okoBi KOpeKTyBaJIbHI KOIH.

YMOBH 17151 BUSIBJIICHHS ¥ BUITPABJICHHS ITOMUJIOK 32 JIOITOMOTOFO JITHIMHUX KOJIIB.

CucremarnuHi aBifikoBl koau. Koam Xemwminra. OcoOMMBOCTI MPOIETYP

KOJyBaHHS 1 I€KOIyBaHHS. 3AaTHICTh BUIIPABJISATH TTOMUIIKH.

Tema 1.18. 3agaui oninku napamerpa.

Krnacudikauist 3ana4 Teopii BUsBICHHS i OIIHOK. Kpurtepii npuiHATTS pillieHHS
1 ixHid B3aeMo3B'si30K. JliHiliHA (inbrpania. OcHoBHI noHATTA. PiBHAHHS Binepa-
Xomda.

Tema 1.19. Po3noain 3a yacToToro, 4acom, aapecoro.

BararokananbHa nepenaya 6e3nepepBHUX NOBioMIeHb. Kitacudikaiiis METOIB.
Yacoswii 1 yactoTHUI 1oaL1 KaHaiB. Ob6nacts Bukopuctanus. [lepeBaru. Hegomiku.
[udposi cmocobu mnepemaui Oe3MepepBHUX TMOBIIOMIICHb. [MIyJIbCHO-KOJOBA
MO Ty JISIITiS.

Tema 1.20. EdexTuBHiCTL cHCTEM TejJeKOMYHiKamii Ta MeToam Ti
NiABUIIICHHS.

Knacudikariist MeToiB migBuIlleHHs €(EKTUBHOCTI CUCTEM 3B'SI3KY.



1.3. Ilopsinok npoBeaeHHsI (PAXOBOI0 icIUTY

[cuT TpoBOAMTHECSA y BUTIISINI MHCHMOBOI poboth. KoxkeH OineT MIiCTUTh
YOTUPH TEOPETHYH1 3anuTanHA. /{11 BunpoOyBanns nepeadadeHo 30 ek3aMmeHaIiitHux
015eTiB, cHOPMOBAHMX 3 HABEJCHOTO BUIIE MEPETIKY TEM.

Tepmin BukoHaHHS (paxOBOTO ICIUTY CTaHOBHUTH 4 akanemiuni roauHu (180
XBUJIMH) 0e3 nepeprH. [licns HanmucanHsa poOOTH aTecTalliiiHa KoMIcisl IepeBipse€ ii Ta
BUCTABJISIE OIIHKY 3T1THO 3 KPUTEPISIMH OIL[IHIOBAHHS.

Metonuka mpoBeneHHs (PaxoBOro ICHHUTY HAcTymHa. UneHW aTecTamiiHoi
KoMicii 1HpOPMYIOTh BCTYITHHUKIB MIPO MOPSAOK MPOBEJACHHS Ta 0QOPMIICHHS pOOIT 3
(axoBOr0 iCIUTY BHIAIOTh BCTYIMHHKAM €K3aMEHaIliiHI OIJIeTH 3 BiIMOBITHUMU
BaplaHTaMM Ta 3a3JAJIET1b PO3JAPYKOBaHI MIIMUCAaHI JUCTU JJIs HAIKUCAaHHS POOIT.
Hanmanmi B 1i JMCTM BCTYNMHHKHM 3alUCYIOTh IHMCHMOBI BIJAIOBIAI Ha ITUTaHHS
eK3aMeHaIlIHHOTro OUIeTy 1 HANpUKIHII 3a3HA4yar0Th JIaTy Ta CTaBIATb OCOOMCTUM
IT1ITHC.

Yac BuTpaueHuil Ha oprafi3amiiiHy 4acTuHy (axoBoro icnuTy (TOSCHEHHS 1O
MIPOBEJICHHIO, OPOPMIICHHIO 1 KPUTEPIsIM OI[IHIOBAHHSI ICITUTY, BUJadl O1IETIB 1 JTUCTIB
IUIA HamucaHHs poOoTH, 30ip OUIETIB 1 MUCHMOBHX POOIT y BCTYNMHHKIB YJICHAMU
KOHKYPCHOT KOMICii) HE€ BXOJWUTHh 10 3arajbHOTO TEPMIHY BHUKOHAHHS (axOBOTO
1CTIUTY.

[Ticnst 3akiHYEHHS eTany HanmucaHHs (haxoBOIoO ICIUTY, MPOBOJAUTHCS MEPEBIpKa
BIIMOBIZEH Ta IX OIIHIOBAHHA BciMa wieHaMu kowmicii. YiieHn arecramiiiHol Komicii
MPUIMAIOTh CIIUIbHE PIIICHHS 11100 BUCTABIICHHS OI[IHKH HA BI/IMOB1/Ib O KOKHOTO 3
MUTaHb €K3aMeHaliitHoro oiery. L1 OlIHKY BUCTABIIAIOTHCS Ha apKYILi 3 BIAMOBIISIMU
BCTYITHHKA.

[TinBeneHHa miaACyMKY (DaxoBOrO ICHOUTY 3A1MCHIOETHCSA HUISIXOM 3aHECEHHS
OaJliB B €K3aMEHallliHy B1IOMICTh. O3HAHOMIICHHSI BCTYITHUKA 3 pe3yJIbTaTaMU 1CIIUTY
MIPOBOJIUTHCA 3T1IHO 3 IPaBUJIAMU MPUIOMY B YHIBEPCHUTET.

1.4. Tonmomi:kHI MaTepiajan AJs CKJIAJaHHA (PaxoBoOro icnury

[Tix yac ckimaganHs (axoBOro ICMUTY 3a00POHEHO BUKOPUCTAHHS JOTIOMIKHOI
JTEpaTypH Ta 1HIIKUX JAOMOMIXXHUX MaTepiajiB Ta 3ac0o0iB.

1.5. Kpurepii ouinioBaHHs (axoBoOro icnury

Ha daxoBoMy icUTI BCTYMTHUK OTPUMYE €K3aMEHaILIMHUN OUIET, SKU BKIIIOYAE
YOTHUPH MMUTAHHS 3 IEPEITIKY 3a3HAYEHHUX BUIIIE TEM 1 PO3/IUIIB HABYAIbHUX AUCIIUILTIH.
VYci1 yoTupu 3aBIaHHS PIBHO3HAYHI.

Biamosigb Ha KOKHE MUTAHHS OLIHIOETECA 32 100-0aIbHOIO MIKAIOKO:

- IOBHA BIAMNOBi/b 3 BUBOJAMU (POPMYJI, CXEMaMH, MOSICHEHHSMHU, MPUKIAJIaMH,
po3paxyHkamu (He MeHIe 95% notpiOHoi iHpopmariii) — 100...95 6anis;

- IOBHA B1JIMIOBI/Ib 3 HEIPUHIIUIIOBUMH HETOUYHOCTSIMU (HE MeHIte 85% moTpioHoi
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iH(popmartii) — 94...85 Gautis;

- MOBHA NPHUHIIMIIOBO TMpaBWJIbHA BIAMOBIAL 31 CKOPOUYEHUM HAOOPOM CXEM,
MOSICHEHb, IPUKIIAJIIB, pO3paxyHKiB (He MeHIIe 75% notpioHOi iHpopmariii) — 84...75
Oanu;

- MOBHA NPUHIIMIIOBO TPaBWJIbHA BIAMOBIAbL 31 CKOPOUYEHMM HAOOPOM CXeM,
MOSICHEHB, TIPUKJIAIB, PO3PaXyHKIB Ta (a00) 3 HETOYHOCTIMH y (HOPMYITIOBaHHSIX (HE
meniie 65% noTpiOHo1 iHdopmartii) — 74...65 Oanis;

- He MOBHA BIJMOBIAb, B K BIICYTHI IPUHIIUIIOB] HETOYHOCTI (He MeHIe 60%
noTpioHoi 1HopMmaIrii) — 64...60 Ganu;

- HEMOBHA BIANOBIAb 3 TIpyouMu moMuikamMd Ta (a00) MPUHIMIIOBUMHU
HeTouHOCTsIMU (MeHle 60% moTpiOHO1 iHopMarllii) ado BiJicyTHICTH Biamosial — 0
OaJtiB.

3araiibHa OIIHKA 3a (PaxOBUH ICIIUT OOYHMCITIOETHCS SIK cepeaHe apupMETHUHE
3Ha4YeHHs1 OalliB YOTUPHOX BiAMOBiAeH. OTpuUMaHUN pe3yJNbTaT OKPYTIIIOETHCSA 10
IIJIOTO 3HAYCHHSI BIIMOBITHO JIO TIPaBUJI OKPYTIACHHS. TakuM 4UHOM, 32 Pe3yIbTaTaMH
(baxoBOro iCIuTy BCTYIHUK Moke HaOpatu Big 0 go 100 Gamis.

3 METOI0 OOYHCIIEHHSI KOHKYPCHOTO Oaily BCTYITHUKA PE3YJIbTaT (PaxOBOTO ICIIUTY
nepepaxoByethest 3 mkanu Big 0 go 100 6aniB g0 mkanu, Bu3zHaueHoi [lopsakom
npuiloMmy Ha HaB4yaHHS Uit 3000yTTs BHmoi ocBith (100...200 OamiB) 3rigHO 3
Tabnuiero BiAMOBIAHOCTI:

Ta6/mis nepeBeieHHs 0a/B CTOO0AIBLHOL HIKaM 10 mKkamm 100 - 200

Bban 3a mkanoro Bban 3a mkanoto Ban 3a mkasozo Ban 3a mxkanozo
0-100 100 - 200 0-100 100 - 200
60 100 81 162
61 105 82 164
62 110 83 166
63 L1 84 168
64 120 85 170
65 125 86 172
66 128 87 174
67 131 88 176
68 134 89 178
69 137 90 180
70 140 91 182
71 142 92 184
72 144 93 186
73 146 94 188
74 148 95 190
75 150 96 192
76 152 97 194
77 154 98 196
78 156 99 198
79 158 100 200

80 160
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Berynauku, pesynbraTé (axoBOro ICIUTY SKHX 32 CTOOANBHOIO IIKAJIOHO
ckianaTh Bia 0 10 59 GaniB, OTpUMYIOTH OIIIHKY "HE3aJ0BUIbHO" 1 HE AOIMYCKAIOTHCS
710 y4acTi B HACTYMHUX BCTYMHHUX BUIMPOOYBAHHSX (32 HAsIBHOCTI) 1 B KOHKYPCHOMY
BimOopi. [lepecknananns ¢paxoBoro iCUTY HE JOIMYCKAETHCS.

1.6. IlpukJiag TUIIOBOTO 3aBAAHHA (PAXOBOI0 iCIUTY

HaunionanbHuii TexHiYHUIT yHiBepcuTeT YKpaiHu
“KuiBcbkuii nosirexniyauii incruryr iMeHi Iropst Cikopebkoro”
HaB4yaibHO-HAYKOBHI IHCTUTYT TeJIEKOMYHIKAIIMHUX CUCTEM

CrnenianpHicTh G5 EnekTponika, e1eKTpOHHI KOMYyHIKarlii, mpuiago0yayBaHHs Ta palioTeXHIKa
OcBiTHBO-HayKOBa IporpaMa — [HXKeHepist 1HHOBAIIMHUX i1H(OpMAIITHO-TeTEeKOMYHIKAIIITHUX
TEXHOJIOTIH Ta CHCTEM

OcsitHbo-Ipo(eciiini  mporpamu  — «lHXKEHepiss Ta mporpamyBaHHS iH(OKOMYHIKaIii»,
«InopmaniiHO-KOMYHIKaLiiHI TeXHOIOT11», «CUCTeMHU eIeKTPOHHUX KOMYHIKallii Ta [HTepHery
peuen»

EK3AMEHAIIVHANA BIJIET Ne_

1. Po3paxyHOK NOTY>KHOCTEH METOJJOM KOMILJIEKCHUX aMILTITY/.

2.]IBocTyneHeBi Tpurepu. YMOBHE MO3HAYEHHsA, MNpUHIMNI poboTu. HaecTu uacosi
Jiarpamu.

3. Sxi Tpu piBHI aM'ATI MOXHA BUIIIUTH B KOMITIOTepi? [laliTe KOpOoTKuUii omwc.

4. CrieniaJibHi CTIOCOOM 4acOBOTO MOJJaHHS JIETEPMiIHOBAaHUX CUTHaJiB. OTHHAI0Ua CUTHATY.

MurtrteBa yactora. MutTeBa (paza. AHAIITHUHUN CUTHAI 1 HOro BiIacTUBOCTI. [lepeTBopeHHs

I'e6epra.

3arBepmxeHo Ha 3acizandi Buenoi pagu HH ITC
npotokon Ne  Big  Oepesns 2026 p.

B.o nupexropa HH ITC Jleonin YPUBCBKUM

2. IPUKIHLUEBI ITIOJIO’)KEHHSA

1. Ocobu, sixki 0e3 MOBAXHHMX MPUYMH HE 3'ABWIMCS HAa BCTYMHI ICOUTH Y
BU3HAUYCHUM PO3KJIAOM 4Yac, 0COOHM, 3HAHHS SKUX OyJO OLIHEHO OalaMu HUXKYE
BCTAHOBJIEHOTO UM [Tos10KEeHHAM PiBHSA, O y4acTi B HACTYIHUX BCTYIHUX 1CIIUTAaX 1
B KOHKYpPCHOMY B1I00p1 HE IOy CKAIOThCS.

2. Y Bumankax, nependadeHux [lopsinkom mpuitomy, BUIPOOYBaHHS MOXKYTh
MPOBOJIUTHCA B JIUCTaHIIMHIN (HOpPMI 3 BUKOPUCTAHHAM TEXHOJOTINA JUCTAHIIMHOTO
HaBUaHHA Ta cepBiciB BigeorenedonHoro 3B'si3ky GoogleMeet, Zoom Tta iH. 13
000B’sI3KOBOIO BijicodiKcalliero mporecy MpoBEAEHHS 1CITUTY.
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crnetianbHocTi 171 "Enektponika" / KIII im. Irops Cikopcwkoro; yknaa.. B.B.
Makapenko, B.M. CniBak. — EnextponHi TekcroBi aansi (1 ¢ain: 16,3 Moaiit). —

KwuiB: KIII M. Irops CikopchKoro, 2021. — 490 C.
https://ela.kpi.ua/bitstream/123456789/45930/1/Tsyfrova_skhemotekhnika.pdf
8. Enexrtponika 1 mikpocxemotexHika: [Ipaktukym [Enextponnuii pecypcl:

HaBY. Moci0. s cTy/. cremianbHocTl 141 «EnekTpoenepreruka, eIeKTPOTEXHIKA Ta
enexktpomexanikay / M. S. OctpoBepxos; B. 1. Censko, B. 1. Uu6emnic, KIII im. Irops
Cikopcekoro. — Enextponni Texctoi aasi (1 daiin: 6,5 M6aiit). — Kuis : KIII im. Irops
Cikopcwkoro, 2021. — 223 c. https://ela.kpi.ua/handle/123456789/48145

9. udpoBa Ta IMIylIbCcHA CXeMOTExHIKa. MoJemOBaHHA Ta aHai3.
Enextponnuii HaBuaneHuii nocionuk / B.B. Makapenko, B.M. Cniak, —K.: HTYY
"KIII", 2015. - 314 c.

10. ITpucTpoi aHanoOroBOi €JEKTPOHIKM : KOHCIEKT JIeKIid / ykimagad B. B.

['punenxo. — Cymu : CyMchkuiil nepxaBHui yHiBepcuteT, 2015. — 272 c.
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https://ela.kpi.ua/handle/123456789/48145

11. JTamuk O. 1. OcHoBu auckpeTHOi cxeMoTexHiku : miapyunuk / O. 1. Jlaguk,
O.M. Jle6enes; pexa.: M.1O. Inpuenko; MOHMC Ykpainu, HTYY "Kuis. nonitexs. iH-
T". - 2-r¢ BU1., mepepoOi. 1 momorH. - K., 2011. - 239 ¢

12. KononrtaeBchkuii 0. II., CockoB A. I'. EmekTpoHika 1 CXEMOTEXHIKa:
[Mingpyunuk. 2-e Bun./ 3a pen. A. I'. Cockosa. — K.: Kapasena, 2009. — 416 c.

13. JIe6ener O.M. [{udposa cxemotexnika : HaBd. moci0. s cTya. BUII. TEXH.
HaBu.3ak1I. / O.M. JleGenes, O.1. Jlanuk; Ham. texH. yu-T Ykpainu "KwuiB. momiTexH.
iH-T". IH-T TenmekomyHikail. cucteM. — K. : Apicreii, 2005. — 246 c.

14. KpaBuyk C.O., Ilonin B.O. OcHoBu komm'totepHoi TexHiku. — K.
ITonitexuika, 2005. — 344 c.

15. AnekceeB M.O. «Indopmaruka - 1», eneKTpOHHUN KOHCIEKT JIEKIIIi.

16. I'muucekuii 1.M. C++. C++Builder: HaBu. mocionuk/ SI.M. I'muucekuii, B.€.
AmnoxiH, B.A. Psokcpka. - JIpBiB: [eom, 2003. - 192 c.: .

17. CrenanoB O.B. Indopmaruka, oOuncntoBaibHa TEXHIKA, MPOTpaMyBaHHs Ta
yuciosl metoau. Komm’ rotepuuii npaktukyMm (Yactuna 1) : HaB4. moci0. ais CcTyz.
cretianbHOCTI 132 «MatepianoznasctBo» / KIII im. Iropst Cikopebkoro ; yknan.: O.B.
Crenanos, €.I". buba, T.O. ConositoBa. — Kui : KIII im. Irops Cikopcbkoro, 2019. —
135 c.

18./Inuxka, [.A. OcHoBu npukiIagHOi Teopii mndpoBux aBToMaTiB [Enekrponnuii
pecypc] : miapyunuk / LLA. Jluuka, B.II. Tapacenko, M.B. Omnaii ; KIII im. Irops
Cikopcbkoro. — Enekrponni TekctoBi ganHi (1 daitn: 23,22 M6aiit). — Kuis: KIII im.
Irops Cikopcbkoro, 2019. — 506 c.

https://ela.kpi.ua/bitstream/123456789/29295/1/Dychka_PTCA.pdf

19. Inpopmartuka—2 [EnexrpoHHMit pecypc] : METOAMYHI BKa31BKHU 10 BUKOHAHHS
7abopaTOpHUX pOOIT JJIsi CTYNEHTIB HampsAMy MIATOTOBKH '"TenexomyHikaiii 1
pamiorexuika" / KIII im. Irops Cikopebkoro ; yknaa.: M.A. Ckynum, C.B. Cynima,
JI.C.T'no6a, A.B. €Epmaxos. — Enektponni TekcToBi naHi (1 ¢aiin: 1,41 Moaiit). — Kuis
: KIII im. Irops Cikopceskoro, 2021. — 100 ¢. — Ha3ga 3 ekpana.

https://ela.kpi.ua/bitstream/123456789/41786/1/Informatyka-2_2021.pdf

20. OcuoBu Teopii TenexomyHikamii: minpyunuk / O.B. Kopneitko, O.B.
Kysmunos, O.I1. JlexHtok [Ta iH.] ; 3a 3ar. pea. M.IO. Inpuenka. - K.: Bun-so 1C331
HTVYY «KIIl», 2010. - 788 c. : 1.

21. biprokoB  M.JI.,, CrexnoB B.K., Koctik b.SI. TpancnoptaHi wmepexi
TEJIEKOMYHIKaIlli, CHCTeMH MYJIbTUIUICKCYBaHHA. [liIpydyHUK MJis CTYJACHTIB BUIIUX
HaBYaJIbHUX 3akiaiB. 3a pea. Crekinora B.K., - K.: Texnika, 2005p. — 312c.

22. Bopo6Oienko ILII. TenekomyHikariiiHi Ta iHMOpMAIiiHI MeEpexi: Miapyd.
[ Bumi. Hay. 3aki.] / ILII. BopoGienko, JI.A. Hikitiok, I1.I. Pesniuenko. — K.:
CMMIT-KHUTI'A, 2010. — 640 c.
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IIEPEJIIK PO3POBHUKIB

3aB. kapenpu ITT, 1.1.H., mpod. ?Z Mapis CKYJIMIII

cZe) ; .,
[Tpodecop kadenpu EKIP, n.1.H., npod. ;\,/%19 _— Jleonin YPUBCBKUU

B.o. 3aB. kabenpu TK, n.1.H., mpod. A Cepriit KPABUYK

PexomernoBaHo kadenporo ITT

[IpoToxoun 3acinanus kadenapu ITT

Ne /2 Big 2¢.0¢2&p /

3aBimyBau kadenpu ITT o{ Mapis CKYJIUIL

/

PexomennoBano kadenporo TK
[Tpotokon 3acinanus kadenpu TK

Ne § Bim 2404 -26p /

B.o. 3aBinyBaua kapeapu TK Cepriit KPABUYK

PexomennoBano kadenporo EKIP

[IpoTokon 3acinanus kapenpu EKIP

Ne /4 Bin /3. 04 2%

B.o. 3aBigyBaua xadenpu EKIP / / Amnaroniit MAKAPEHKO

#f
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