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Beryn

[Iporpama ckiiazieHa 3 ypaxyBaHHSIM 3aKOHY PO BHIIY OCBITY Ta JE€p>KaBHUX CTaHAAPTiB
VYkpaian s miarotoBku (axiBmiB 31 crienianbHOcTi F7 «KoMiT'torepHa iHXKEHepis» Traimysi
F «Indopmariitai TexHomnorii». Bona mictute 4 po3ainu: y neprioMy po3aisli peKOMEHI0BaHO
MUTaHHS, $KI OXOIUIIOIOTH (yHIAMEHTAIbHY MPUPOIHUYO-HAYKOBY ITIJITOTOBKY (axiBIs 3
KOMIT'IOTEepHOI iHKeHepil nependaueHy Ha OakalaBpChbKOMY piBHI 1 HEOOXIAHY ISl ITOJATBIINX
HayKOBHX JIOCII/DKEHb Ha piBHI JOKTOpa ¢igocodii; y aApyromy po3auli MPUBEACHO MEPeriK
nuTaHb 3 0a30Boi (paxoBoi MIATOTOBKHM OakaiaBpa Ta JCSKUX MUTaHb 3 MIATOTOBKH (aXiBIld
MariCTepchbKoOro piBHA, SKI MOXYTh BigoOpakaTH OKpeMi HANpSMKH TPOrpaMH CIieliasizartii
MOIATBIINX HAYKOBUX JOCIIKEHB 37100yBaya OCBITHRO-HAYKOBOTO PiBHs JOKTOpa ¢iocodii 31
cnemiansHocTi F7 «Komm’roTepHa i1HXKEHEpiss», y TPETbOMY PO3JAUII TPHUBEACHO TEPEITiK
PEKOMEHOBAHOI JIITEpaTypH Ui BCTYHHOTO (PaxoBOTO BHUIIPOOYBaHHS, a B YETBEPTOMY —
KpUTepii HOTO OIIHIOBaHHS.

Po3pobneni mutaHHsS 0a3ylOThCS Ha HABYAJIBHHUX JHCHUIUIIHAX OCBITHBO-TIPO(GECITHUX
porpam, 10 BUBYAKOTHCS Y BUIIUX TEXHIYHUX 3aKjaax YKpaiHu, i CIPSAMOBaHI Ha BHUSBJICHHS
3HaHb Ta YMiHb HEOOXIIHHUX IS 3400yBadiB BUIIOI OCBITH TPETHOTO (OCBITHHO-HAYKOBOTO)
piBH1 31 crienianbHOCTI 123 «Komn’roTepHa iHXeHepis» MiJl Yac HaBYaHHS B acMipaHTypi.

I. IlnkJ MmaTeMaTH4YHOI TA IPUPOIHUY0—HAYKOBOI MiATOTOBKH

1. Buma maTeMaTHKa
1.1. JndepennianbHe unciaeHHs PyHKUiH oOxHi€l 3MIHHOL
Ioxiona
3amadi, IKi IPUBOASTH JI0 TOHSTTS MOXITHOI.
O3HaueHHs MOX1HOI. MexaHIYHUM, (P13UYHUI Ta TEOMETPUYHHM 3MICT MTOX1HOT.
OpnocroponHi noxinHi. HenmepepBHICTS 1 Au(epeHIIIHOBHICTb.
Jughepenyiroeanns gpynkyiu
[TpaBuna nudepeHiitoBaHHS CyMH, PI3HUL, TOOYTKY 1 YaCTKH.
[loxigni cramoi, A00yTKy cTajmoi Ha (yHKIIIO, CTENEHEeBOi, TPUTOHOMETPUYHUX,
MOKa3HUKOBOI 1 JorapuMiuHoi PyHKIIiH/
[ToxigHa cknaneHoi GpyHKii.
['inep6o:iuHi QpyHKIIIT Ta IXH1 MOX1/IHI.
[loxinna oOepHeHoi QyHkuii. JludepeHnitoBaHHS OOEPHEHMX TPUTOHOMETPUYHUX
byHKITii/
[ToxinHa ¢yHKUii, 33aHO1 TapaMeTPUUHO.
JudepeHniiiroBanHs HEIBHO 3a/1aHOT (PYHKIIII.
Jlorapudmiune nudepenuiroBanns. [ToxiaHa moka3HUKOBO-CTENEHEBOI (DYHKIIII.
Hugpepenyian
O3HaveHHs, TEOMETPUYHUN Ta MEXaHIYHUH 3MICT qudepeHiiana
Brnactuocti nugepenniana. [nBapianTHICTh popMH TudepeHIiiaa.
3actocyBaHHs nuQepeHiriaia B HAOIMKECHUX 00UHCIICHHSX.
Tloxioni ma ougepenyianu suwux nopsoxise
[ToximH1 BUIIMX MOPSIAKIB SBHO 3aaHOT (PYHKITII.
[ToximH1 BUIITUX TIOPAJIKIB HESIBHO 331aHOT (DYHKIIII.
[Tox1aH1 BULIIMX MOPSIIKIB TapaMETPUYHO 33JaHOT (PYHKIII].
Hudepenitiany BUIIUX TOPSIKIB.
1.2. IudepenuianbHe ynciaends GyHkKuii 6araTbox 3MiHHIX
DyHKyia, il epaHuys ma HenepepeHicmo
OynKIis 6ararbox 3MiHHUX. O3HaYEHHS Ta CAMBOJTIKA.
['panunst GpyHKITIi 6araThboX 3MIHHHUX.
HenepepsHicTh QpyHKILIIT 6araTh0X 3MiHHHX.
Tloxiouni ma ougepenyianu ¢yukyii 6aeamevox 3MiHHUX
YacTUHHI TOX1IHI.



JudepentiiioBHicTh (yHKIII.
[ToBHuit qudepenItian GyHKIIi Ta HOro 3aCTOCYBaHHS 10 OOYMCICHHS (QYHKIIIH 1 TOXUOOK.
Judepenuiany BUIUX TOPAIKIB.
IMoximna ckmagenoi ¢ynkuii. I[loBHa moxigHa. IHBapiaHTHICTH (OPMH  TIOBHOTO
nudepeniiana.
HudepeHniroBaHHs HESBHOI (PYHKIII.
Heski 3acmocysants 4acmuHHUX NOXiOHUX
JloTnyHa MiommHa Ta HOpMallb A0 ToBepxHi. ['eomeTpuuHmii 3micT nudepeniiana
(GyHKITT ABOX 3MIHHUX.
Ckanspue none. [ToxinHa 3a HanpsimoM. ['patieHT.
®opmyna Telnopa anst GyHKUIT JBOX 3MIHHUX.
JlokanbHi eKCTpeMyMH (YHKIIIT TBOX 3MIHHUX.
Haii6inpie Ta HaliMeHIIe 3HaYeHHS (PYHKIIII.
1.3. InTerpajibHe yucjieHHs] QYHKUiH OaHi€T 3MiHHOL
Hesusnauenuii inmezpan
[TonsTTS MIEpBiCHOI PYHKIIIT Ta HEBU3HAYEHOTO HTErpaa.
OCHOBHI METO/M IHTErpyBaHHS.
[ToHATTS PO KOMIUIEKCHI YUCTIa.
Jlesiki BiIOMOCTI PO panioHadbHi (QYHKII.
[aTerpyBaHHsl pamioHaTbHUX (DYHKITIH.
[HTerpyBaHHs NeSKUX 1ppalioHATbHUX 1 TPAHCIEHACHTHUX (QYHKIIIH.
Busnauenuii inmeepan
3anaui, 0 MPUBOASATH A0 BU3HAUEHOTO 1HTETpaa.
O3HaueHHS Ta yMOBH iICHYBaHHS BU3HAUEHOTO 1HTETpaa.
BrnactuBocTi BU3HaU€HOTO 1HTErpaa.
[aTerpan 13 3MiHHOIO BepXHBOIO Mexero. Popmyna HeroTona — JleiOHina.
Metonu oOuMcleHHS! BU3HAUEHUX IHTETPaliB.
Hesnacui inTerpanm.
Hesxi 3acmocyeanns eusnaueno2o inmezpana
O06uucIeHHS IO TIOCKUX BITyp.
JoBxxnHa gyru.
O06’em Tina.
[Tnoma noBepxHi oOepTaHHS.
1.4. 3Buuaiini 1udrepeHuianbHi piBHAHHA
Jlughepenyianvui piensanns nepuioco nopsoky
3aranbHi TOHATTS Ta o3HadeHHs. 3ana4ya Komri. ['eomerpuununii 3micT nudepeHiiaabHOro
PIBHSHHS.
JudepenuianbHi piBHAHHS 3 BIIOKPEMIIOBAHUMHU 3MIHHUMH.
Opnnopiazi qudepeHiianbHl piBHSIHHS.
JliniitH1 [udepeHniaabHi piBHSIHHS.
Jinitini oughepenyianvui pisHAHHA 3 cManumu Koegiyienmamu
JIiH1iiH1 OIHOPIIHI PIBHSAHHS APYTOTO MOPSIKY 13 CTaTUMH Koe(illieHTaMu.
Heonnopinni audepeHianbti piBHSHHS JPYroro MOPSJAKY 13 CTaJMMM KoedillieHTaMH.
PiBHsIHHS 13 cTIeIaTBHOIO TTPABOIO YaCTHHOIO.
1.5. Paam
Yucnosi psaou
OcHOBHI OHATTS Ta 03Ha4eHHs. [ eomeTpuuHa nporpecis. ['apMoHiuHMIA psfI.
Haiinpocrimii BnacTUBOCTI YMCIOBUX PSIIB.
3nakononatHi psiau. JloctaTHi 03HAKH 301KHOCTI.
Psinu, B IKWX 3HAKW YJIEHIB CTPOro YepryroThes. O3naka JlenOnina.
3HaK03MiHHI psin. AGCOIIOTHA 1 YMOBHA 301KHOCTI.
[TOHATTS PO YMCIIOBI PSIIU 3 KOMIUIEKCHUMH YJICHAMH.
Cmenenesi psou
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OyukuioHansHi psiau. [louarTs piBHOMipHOT 301kHOCTI. O3Haka Beiiepmtpacca.
[TonsatTsa creneneBoro psgy. Teopema AGerns. [HTepBan Ta paaiyc 301KHOCTI CTEIIEHEBOTO
pany.
BnacTuBoCTi CTEIIEHEBUX PSIiB.
Pspn Teiinopa.
Posknananns enementapaux GyHKIIN B psiig MakiiopeHa.
Ha6mmkeni o6uncieHHs 3a JOIOMOT'OK0 CTEIIEHEBUX PSIIB.
[ToHATTS PO CcTENEHEBI PN B KOMIUIEKCHIH o6nacti. @opmynu Eitnepa.
Psaou @yp'e
Tpuronomerpuunuii psg @yp’e. Koedimientu Oyp’e.
Psn @yp’e qis napHUX 1 HeMapHUX QYHKITIH.
Psn ®yp’e mis 2|-nepiognuanx QyHKIiM.
Psan ®yp’e mist byukiii, 3aganux Ha Biapizky [0,1] abo na Biapisky [a;b].
KomruiekcHa gopma psiny Dyp’e.
Iumeepan ma nepemeopenns @yp'e
InTterpan @yp'e.
[arerpan @yp'e 1151 mapHUX 1 HeMAPHUX (YHKIIIN.
Iarerpan ®@yp'e B komiuiekcHiit ¢popmi. [leperBopenns Dyp'e.

2. ®izuka

PiBHOMipHMII, PIBHONPUCKOPEHUI Ta PIBHOCHOBUIbHEHUN MNpsAMOINiHIAHI pyxu. OCHOBHI
KIHEMaTUYH1 BEJIMYUHU, K1 OMUCYIOTh 11 pyXH.

Pyx mo xomy 3i cramoro 3a mopmyiem mBHAKicTIO. Ilepiom 1 wacrora obepTaHHS.
JIOLIEHTPOBE MPUCKOPEHHS.

Enextpuune mnone. HampyXeHICTh €lIeKTpUYHOro moist. EjekTpuuHe mosie TOYKOBOTO
3apsany. [lpuanun cyneprno3uiii momiB. [ToTik Hampy>KeHOCTI elneKTpu4Horo mojis. Teopema
Octporpazacskoro-I'ayca Ta ii 3acTocyBaHHS AJIs pO3PAaXyHKY €JIEKTPUUYHUX IOJIIB.

[IpoBinHUKM B enekTpuuHOMy Imoii. Enexktpocratmuynuii 3axucrt. Po3monin 3apsiiB Ha
MTOBEPXHI1 3aps/IKEHOr0 NMPOBIAHUKA. €MHICTh B1IOKPEMJIEHOTO MPOBIAHUKA.

JlienekTpuku B e€JeKTpUYHOMY moiil. /JlienekTpuyHa MNPOHUKIUBICTE. MexaHi3M
noJsipu3anii AienekTpukiB. CerHeToeNneKTpUKY.

PoGora  enekTpocTaTMYHOTO  MOJS  MpU  TMEpeMilmieHHl  3apsaxy.  [loTeHiian
€JIEKTPOCTaTUYHOro Mouid. Pi3HMIS moTeHmianiB. 3B’S30K HANpy>KEHOCT1 €JIEKTPOCTATHUYHOTO
0JIS1 3 HAIIPYTOXO.

Enextpoemuicts.  Kongencaropu. €MHICTh IJIOCKOTO  KOHJEHcaTopa. EHeprig
€IIEKTPUYHOTO TIOJISI.

Enextpuunuii crpym. Cuna crpymy. 3akoH Oma anst IUIIHKM Koisia. Omip NMpOBiIHUKIB.
[TocninoBHe Ta mapaienbHe 3’ €JHAaHHS MPOBITHUKIB.

Posramyxeni enextpuuHi koia. [IpaBunma Kipxroda. PospaxyHku posraimyKeHHX Kil
3rigHo npasui Kipxroga.

Enextpopymuiiina cuna. 3akon Oma a1t moBHOTO Kouia. Po6oTa 1 HOTYKHICTh CTPyMY.

OCHOBHI MOJIOKEHHS €JIEKTPOHHOI MPOBIAHOCTI METaliB. 3aJ€XKHICTh ONOPY MPOBIIHUKIB
BiJ TeMnepaTypu. HaampoBigHiCTb.

HaniBnpoBigauku. EJeKTpompoBiIHICT, HAMIBOPOBITHUKIB Ta i 3alleXkKHICTh BIA
TEeMIIepaTypH 1 OCBITIIEHOCTI. BiacHa Ta 1OMIIIKOBa MPOBITHOCTI HAMiBIIPOBITHUKIB.

p-n nepexin. HamiBnpoBiguukoBuit nioa. Tpanzucrop. Bukopucranus ix B €1€KTPOHILII.

MarniTHa B3aemoiis cTpymiB. MaruiTHe mone. [Haykiist MmaraitHoro nons. Cua, 1o Jie
Ha MIPOBITHUK 31 CTPYMOM B MardiTHOMY IoJIi. 3aKOH Amriepa.

Hist marniTHOTO TOJs Ha pyxomi 3apsau. Cuna Jlopenna. Pyx enekTpuuHux 3apsjiiB B
€JIEKTPUYHOMY Ta MarHiTHOMY noJisix. [IpuckoproBaui 3apsikeHnx yactuHok. Edext Xomna.

MarsiTHi BJIaCTUBOCTI pe4OBHH. MarHiTHa MpOHUKIUBICTh. DepomaraeTnsM. MarHiTHul
3anmac iHpopmanii. MarHiTHHN TOTiK. EnekrpoMarniTHa iHAYKIis. 3aKOH €JIEKTpOMAarHiTHOI
iaaykuii. [TpaBuso Jlenna.
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SBurie camoiHAyKIiil. [HIyKTUBHICTh KOTYIIKU. EHEprisi MATHITHOTO TIOJSL.

I'apmoniitni xonuBanna. Ilepion, dactoTta, amrutityaa i (a3a rapMOHIYHMX KOJMBAHb.
[TepeTBopeHHsT e€Heprii NpW TapMOHIYHMX KOJIMBAaHHAX. BiabHI 1 BUMYIIECHI KOJWBaHHSI.
Pe3onanc.

[TommpenHs KonMBaHB y MpPYXHOMY cepenoBuii. [lomepeuHi Ta MO3MOBXKHI XBHIII.
JloBxkuHa XBWI. 3B’S30K JOBKHWHU XBHJI 13 MIBUAKICTIO il TOMUPEHHS. 3BYKOBI XBHII.
[IBuakicTh mOMMpPEHHS 3BYKyY. [ 'yuHICTB 3BYKy Ta BUcoTa TOHY. [H(]pa- Ta yapTpa 3ByKH.

BinbHi enekTpoMarHiTHi KOJIMBaHHS B KOHTYpi. [lepeTBopeHHs eHeprii B KOJIMBAILHOMY
KOHTYpi. Biacna uactoTa konuBanb y KoHTYpi. @opmyna Tomcona.

EPC-inayknii B pyXOMHX IPOBIIHUKAX B MarHITHOMY MOJi. 3MIHHUN €IEKTPHUYHUI CTPYM.
Jlitoui 3HAYECHHS HANPYTH 1 CHJIM CTpyMy. AKTUBHHI, EMHICHHH Ta 1HAYKTHBHUN OMOpPH B KOJII
3MIHHOTO CTPyMY.

3axoH Oma 11 €JIEKTPUYHOI0 KOJIa 3MIHHOTO cTpyMy. EnexTpruyHuil pe3oHaHc.

EnextpomarnitHi xBwmi. IIBuakicTe iX mnommpeHHA. BiacTUBOCTI eleKTpOMarHiTHHX
xBWIb. [lIKana eneKkTpoMarHiTHUX XBUIJIb. BUMIpIOBaHHS Ta MPUHOM €JIEKTPOMArHITHUX XBHJIb.

[Ipsimomniniline mommpeHHs: cBitina. UIBuAKICTH cBiTIIa Ta 11 BUMIPIOBaHHS. 3aKOHU
BiiOMBaHHs cBiTiIa. [Io0ymoBa 300paskeHb y MIIOCKOMY JI3EpKalli.

3aKOHU 3aJOMJICHHS CBiT/Ia. AOCONIOTHHI 1 BIIHOCHUI MOKAa3HUKH 3aJJOMJICHHS CBITIA.
[ToBHe BHyTpilIHE BinOuBaHHs. Jlucnepcis cBiTia.

Korepentnicts. IHTEepdepentis cBitia. YMoBH iHTEpPEpEHIINHUX MaKCUMYyMIB Ta
MiHiMyMiB. BukopucTanHus iHTepdepeHIiii y TexHili.

Hudpaxuis cBitna. Judpakmiiina rpatka. BuMiproBaHHS JOBXWHH CBITJIOBOi XBHIII 32
JOTIOMOT 00 TU(PAKIIHOT TPATKH.

3. Teopist e1eKTPUYHHX KiJI

3axon Oma nist nuissaku kona 3 EPC. V3aranenennii 3akon Oma. bananc motyxHocTei.

3axonu Kipxroga. Meton piBHaHb Kipxroda (mociaiioBHIiCTh po3paxyHKy). Tonosoriusi
rpadu.

MeTton By3:10BUX NOTeHIianiB. MeTo1 ABOX BY3IIB.

Mertoa KOHTYpHHX CTpyMiB. BuOip He3aneXxHUX KOHTYPIB.

Mertop exkBiBaJIGHTHOTO reHepaTopa (Jpkepena).

[Tepecunanns eHeprii BiJl aKTMBHOI'O JABOIOJIOCHMKA 10 macuBHoro. K.k.n. mepenadi.
Pexum y3ro/»keHOro HaBaHTaKEHHSI.

AHaJi3 mociJOBHOTO 3’ €THaHHS TPUHMaYIB B KOJII CHHYCOiTHOTO CTPYMY.

AHaJi3 nmapaienbHOro 3’ €JHaHHS MPUIMadiB B KOJI1 CHHYCOITHOTO CTPyMYy.

KomMriekcHi 4acTOTHI XapakTepUCTUKU €IEKTPUYHUX KT 3MIHHOTO CTpyMy (BXIZHI Ta
nepelaTOuH1 YaCTOTHI XapaKTePUCTHKN).

CriekTpanbHe NPECTaBICHHS MEePIOANYHUX CUTHANIIB. TpUrOHOMETpUYHA, aMILTITYIHO-
¢azoBa Ta koMIiekcHa ¢popmu psy Dyp’e.

ANTOpPUTM pO3paxyHKy €IEKTPUYHUX KU IPU MEePI0IUYHIX HECUHYCOITHUX CTPyMaXx.

Hudepenuiroroui Ta interpytodi RC - komna.

InTerpansuuii cnextp @yp’e. CnekrpanbHa ryCTHHA.

ANTOpPUTM PO3paxyHKy €IeKTPUYHOTO KoJjia MPH Jii HenepiogU4HOTo iMIyJibey. [Ipukian.

YMOBU BHUHHKHEHHS MEPEXiTHUX IMPOLECIB B €IEKTPUUHHUX KOJIaX. 3aKOHM KOMYTallii.
3aranpHUl BUNIAIOK PO3paxXyHKY MEPEXiTHUX MPOLECiB KIACHYHUM METOAOM.

4. AITOPUTMH Ta MeTOAH 00UYHCJIEHb
Teopema mpo OIiHKY MOXUOKH HAOIMKEHOTO 3HaUeHHsI KopeHs piBHsHH f(X) = 0.
MeToa MoJIOBUHHOTO IIEHHS pO3B’sI3Ky HeMiHiiHOro piBHAHHA f(X) = 0.
Meron HetoToHa Ta iforo moaudikaii po3B’s3ky HeniHiliHoro piBHsHHA f(X) = 0.
CTiliKiCTh, KOPEKTHICTH, 301KHICTh OOYHCIIOBAILHOI IPOLICTYPH.
Merton 3elifiens po3B’si3Ky CUCTEM JIHIMHUX PIBHSAHB.
Meron npocroi iTepauii po3B’s3ky HemiHidHOTO piBHSHHS f(X) = 0. YMOBU 301KHOCTI.
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Po3B’s130K cucTeM HeNMHIMHUX PIBHAHD MeTOJ0M HbIoTOHA.

IaTepnionsuis 3a Jlarpamxewm. JliHiiiHa Ta KBaApaTUIHA iHTEpHIOSIHiiHI hopmynu. OmiHKa
MOXUOKH.

[Tepmmii inTeproONALiHII MHOTOWIEH HhloTOHA.

Hpyruii inTepnonsmiiaui MHOTOwWIeH HproToHA.

Ksaaparypsni dopmynu Herorona-KoTeca uncioBoro iHTerpyBaHHs (yHKIIIH.

Amnpokcumarlis  JaHHUX 3 JOMOMOIOK  alpOKCHMAIfHOO  MHOTOWIEHAa METOAOM
HallMeHIIMX KBaapaTiB. POpMyH JTiHIKHOT alpOKCHMAIlii.

UucnoBe iHTErpyBaHHS 3BHUYAHMX JuQepeHmiaabHuX piBHAHb. [locTaHoBka 3amadi.
3amaua Komri Ta kpaiioBa 3a1aya.

Merton Pynre-Kyrtu po3B’si3ky 3agadi Koi.

[TopiBHsIbHA XapaKTEPUCTHKA METO/11B YMCIOBOTO PO3B’ 3Ky 3a1a4i Kori.

5. /luckpeTHa MaTeMaTHKA

Omnepauii Hax MHOXHMHaMHU (00’€JHaHHS, NEPETUH, AONOBHEHHS, PI3HML, CHUMETPUYHA
pi3HUI, po30UTTS MHOXUH). [Ipuknanuy.

[Ipsimuii 1oOyTOK MHOXHMH. TeopemMa mpo MOTYXHICTh mpsMoro Ao0yTKy. Ilpoexiis
MHOXUH. [Tpuknaau.

BiactuBocrti OlHApHUX B1JIHOIIICHD. PediiekTuBHICTD, aHTUPEQIICKCUBHICTD,
CUMETPHUYHICTh, aHTHCHUMETPUYHICTh, ACUMETPUYHICTh, TPAH3UTUBHICTh, aHTUTPAH3UTHBHICTb.
IIpuxnagy.

OcHoBHi KkoMOiHaTOpHI KOH(Iirypamii (po3MillleHHS, TNEePEeCTAaHOBKH, CIOIYYEHHs).
IIpuxnagy.

I"'onoBHa TeopemMa KOMOIHATOPHKH (TeopeMa PO BKIFOYCHHS 1 BUKJIFOYCHHS ).

binom Herorona. Hacminku. TpuxkytHuk [Tackans.

OcHoBHI moOHATTS TpagiB. CyMDKHICTh, IHIMIEHTHICTh, CTeNeHl. [3omMopdizM Ta
romeomopdizm rpadis. [Ipuknaau.

[Tomyk nusxiB (MapupyTiB) 3 MiHIMaJAbHUM 4uCIOM AyT (pedep) B oprpadi (rpadi).
Anroput™m ¢pponTy xBuil. [Ipuxmagy.

ExcrpemanpHi nuisixu (MapuipyTu) y 3BakeHux oprpadax (rpadax). Anroputm Poppa-
bennmana 3HaxoKeHHS MiHIManbHOTO HUIAXY. [Ipuknanu.

Eitneposi rpadu. 3agaua npo keHircoep3bki Moctu. Teopema Eitnepa.

KictakoBe nepeBo 3B’si3HOro rpada. MiHIManbHI KICTSKOBI JepeBa 3BaKEHUX TIpadis.
AnroputMm Kpackana.

TpancnoptHi Mepexi. [IpomycknHa 3patHicTe ayru. [loTik y TpaHCHOPTHIN Mepexi.
ITepepis. IlpomyckHa 3naTHICTh nepepizy. Teopema @opra-dankepcona.

bynean mHOxkuHU. Teopema Mpo NOTYKHICTh OyjeaHy.

[TonsATTS Tpynu, 0OEpHEHOTO, HYJIHOBOTO Ta  OAMHUYHOTO €JIeMEHTa rpymnH. AOernesi
rpynu. [3omopdizm rpyi.

["aminpTOHOBI rpadu. 3agaya KOMIBOSKEDA.

6. Komm’1oTepHa ejleKTpoHika

HamiBHpoBiJHUKOBI PE3UCTOPU: TEPMOPE3UCTOP, BAPUCTOP, IO3UCTOP. IX mapameTpu,
XapaKTEPUCTUKU Ta 00JIaCTI BUKOPHUCTAHHS.

EnextpoHHO-AIpKOBHI TepexiA: NTpH BIACYTHOCTI, NpU NpIMOMY 1 OOepHEHOMY
30BHIIIHBOMY  3MIIIEHHI. Bonpr-amnepHa  Ta  BombT-apagHa  XapaKTEPUCTHKU
HaIiBIPOBITHUKOBOTO Aiona. [locmimoBHe 1 mapanenpHe 3’ €qHAHHS A101B. IMITyIbCHUN peXuM
HaMIBIPOBITHUKOBUX MiofiB. OCHOBHI THINU HAMiBIPOBIIHUKOBUX MIOMiIB, iX mapaMmeTrpH,
XapaKTEPUCTHKU Ta 00JaCTI BUKOPHUCTAHHS.

Knacudixkamist, ymoBHi rpadiyHi Ho3Ha4eHHs, ApaMETPH Ta XapaKTEPUCTUKH OIMOJISIPHUX
1 MOABOBUX TpaH3UCTOPiB. Di3WYHI MPOIECH B TPAH3UCTOPHIN CTPYKTYpl Ta TMiACHUICHHS
CJIEKTPUYHUX CHUTHAJIB 3 JOMOMOTOI0 OimosisipHOro TpaH3ucropa. [lonboBi TpaH3ucTOpU 3
KEpYIOUnUM P-N-TIEPEX0A0M Ta 1301b0BaHUM 3aTBOPOM. OCHOBHI CXeMH BBIMKHEHHSI OIMTOJISIPHOTO
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1 IOJBOBOTO TpaH3HUCTOPIB, iX cTarnyHi BAX. I'padoananiTHuHuil METON PO3PAXyHKY PEXKUMY
niJCUIeHHs TpaH3ucropa. Poboua Touka Tpanzucropa. CTaTUYHUHN, IUHAMIYHUHI Ta IMITYJICHUH
pEeKUMHU poOOTH TPAH3UCTOPA.

Knacudikarisi, ymoBHI rpadivydi 1Mo3HauYeHHs, MapaMeTPH 1 XapaKTePUCTUKH THPHUCTOPIB,
obumacTi ix BuKopuctanus. Pi3u4Hi MpoIecH B CTPYKTYPI Ta MPHUHLIUIN pOOOTH TUPHCTOPIB.

dotoenekrponHa emicig. Pi3UyHI MPOIECH, MPUHIMI il Ta OCHOBHI XapaKTEPUCTHKHU
¢doropesuctopiB, GoToaioniB, GOTOTPAH3UCTOPIB 1 (bOTOTHpHCToplB CBITJI0BUIIPOMIHIOBAJIBbHI
nionu 1 azepu. Onrponu (onromnapy), BOJIOKOHHO-ONTHYHI JIiHIT 3B’ A3KY.

Knacudikamis migcumoBayiB. OCHOBHI mapamMeTpH 1 XapaKTEPUCTHKH IiJICUITIOBAUiB.
[Ipunnun nii Ta craTuyHi peXUMU POOOTH EJIEKTPOHHOrO MiJACHIIOBAa4Ya Ha OIMOJApHOMY
TpaH3uCTOPi (MiacwiroBadi kiacis: A, B, AB, C, D).

[Tizcumroroui Kackaau Ha OIMOJSIPHOMY TPAH3UCTOPI 13 3arajibHO 0a30r0, eMITepOM 1
KosekTopoM. Ilifcmimoroui Kackaau Ha IOJIbOBOMY TPAH3UCTOPl i3 3arajlbHUM 3aTBOPOM,
BUTOKOM 1 cTokoM. CriocoOu 3alaHHA Ta METOAM TeMIepaTypHoi cradimizallii pobodoi TOUKu
TPaH3UCTOPA, BBIMKHEHOTO B ITiJICHITIOIOUYHIA KacKasl.

Tunu 3BOpPOTHOrO 3B’s3KY. BHUKOpUCTaHHSA BiJJ’€MHOIO 3BOPOTHOTO 3B’SI3KY JUIS
MiABUIIEHHS CTaOUTBHOCTI MiJCWJICHHS, PO3IIUPEHHS CMYTH MPONYCKAaHHS Ta 3MEHIICHHS
CIIOTBOPEHb MiJICHIIIOBaYa. BUKOPUCTaHHS JOJATHOTO 3BOPOTHOIO 3B’SA3KY Y MIJACHUIIIOBAYaX JJs
mo0yTIOBH CXEM T'€HEpaTOPiB TAPMOHIYHUX CUTHATIB. Y MOBH CaM030Y/PKEHHS aBTOT€HEPATOPIB.

Knacudikarist Ta mpu3HaYeHHS TeHEPaTOPiB rapMOHIYHUX KoJMBaHb. LC-aBTOreHeparopu
Ha TpaH3McTOpax Ta onepauiiHux miacumobauyax. RC-aBroreneparopu: 3 (azo3cyBarouumu
Kojam#, 3 MocToM Bina. Criocobu cTabimizaiii 4acToOTH BUXIHUX KOJUBAaHb B aBTOTCHEPATOPAX.
Cknanennii Tpansuctop (cxema Jlapminrrona). IlonBiiiHuii emiTepHHIl MMOBTOPIOBAY.
Kackagne 3’€qHaHHA KOMIUIEMEHTApHHX TpaH3UCTOpiB. Cxemu, MpHHOUN Aii, TapaMmeTrpH,
XapaKTepUCTUKH Ta BHUKOPHCTAaHHS AudepeHUidHUX migcuioBaviB. be3tpancdopmaropHi i
TpaHc(hOpMaTOPHI CXEMHU BHUXIJTHUX KaCKaIiB MIJACUICHHS MOTYXHOCTI. OcO0IMBOCTI MOOYA0BH
cXeM 1 mapaMeTpu 0araTokackaJHUX IiICHITIOBAYiB.

CrtpykTypHa cxema, MpHU3HAYCHHS 1 MPUHIMIN MMOOYJIOBH ONEpAIifHAX iICHIIOBAYIB.
OcHOBHI mapamMeTpu 1 XapaKTepUCTHKM oOINepauiiHuX miAcuwioBauiB. [HBepryroue,
HElHBepTyloue Ta AudepeHIiiiHe BBIMKHEHHsS oOmepauifHux mifcuwiosadiB. I[loBToproBau
Hanpyru. [HBepTOp HANpyru.

CxeMu J[oIaBaHHS 1 BIAHIMAaHHS CHUTHadIIB 3 OaraTbMa BXOJaMH, a TaKOXK CXEMH
I (epeHIIF0IY0ro, IHTErpy04oro, MacimTadyruoro, J0rapupmMyr0oyoro Ta
aHTHJIOTaprU(MYIOUOro MiICUIIIOBAYIB HA OCHOBI OIepaliifHoro miJicKitoBaya.

[TigcunroBadi MOCTIHHOTO CTPyMYy, aKTHUBHI (UIBTPU Ta HNPUCTPOi MOPIBHSIHHS CUTHANIB
(aHayoroBi KOMIIApaTOpH) Ha OCHOBI OMEpAIliiHUX MiACHIIOBAYIB.

OnHo- Ta IBOMIBNEPIOAHI CXEMH BUIPSMIIEHHS 0HO(A3HOTO 3MIHHOTO CTPyMY Ha OCHOBI
BHMPSAMIITIOUMX Ai0/iB. [lapameTprdni Ta KOMIEHCAIlHI JHINAHI (HeTepepBHi) cTabuIizaTopu
HaMpyTH 1 CTpyMy.

CrpykTypHa cxeMa i IpUHIHI 00y I0BH KJIaCHYHUX (TpaHC(HOPMATOPHUX) Ta IMITYIbCHUX
(6e3rpanchopmaTopHux) O6510KiB )KuBIeHHs. broku xusnenus IBM PC.

Knacudixkamist 1 npu3HaueHHs] T€HEPATOPiB IMITYJIbCHUX cUrHaiiB. OCHOBHI HapameTpH 1
XapaKTepUCTUKU MYJBTUBIOpATOpiB Ta oAHOBIOpaTtopiB. MynbTHBIOpaTOpH Ta OJHOBIOpAaTOpHU
Ha OINOJSIPHUX, MMOJBOBUX TPAH3UCTOpaX Ta ONepaliiiHuX mifcuiatroBavax. ['eHepaTopu JiiHiiHO-
3MIHHOT (MMAJIONO11I0HO1) HAMPYTH.

OCHOBHI MapaMeTpu 1 XapaKTepUCTUKU TPUTepHUX cxeM. CHMETpUYHI Ta HECUMETPUUHI
TpUTepH Ha OIMONIAPHUX 1 MOJILOBUX TpaH3ucTopax. Tpurep IlImirra.

JliogHi KITI0Yi, K04l Ha OIMONSPHUX 1 MOJBOBUX TpaH3ucTopax. IlepeximHi mporecu B
cXeMax JIIOJHHUX KJIIOYiB Ta KJIFOUiB HA OIMOISPHUX 1 MOTHOBUX TPAH3UCTOPAX.

OCHOBHI TapaMeTpu 1 XapaKTepUCTHKH O0a30BUX JIOTIYHHUX eleMeHTiB. ba3oBi joriuni
enemenTn mioanoi (JJI), miomno-tpansuctopuoi (ATJI), tpanszucropnoi (TJI), TpanszucropHo-
tpanzuctopHoi (TTJI), Tpansucropuno-tpanzucropHoi 3 miomamu Illorrki (TTJIL), emitepHo-
38’3001 (E3JT), inTerpansHo-imxkexmiitaoi (12JT) Ta MJH-norikn.
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[Ipuntunu  ananoro-mu¢ppoBoro Ta IUEGPO-aHATIOTOBOTO TEPETBOPEHHS CHUTHAIB.
[Tpusnayenns, kimacudikaiisi Ta OCHOBHI MapaMeTpu 1 XapaKTEPUCTHKH aHAJIOrO-IU(PPOBUX
(ALIT) 1 umdpo-ananorosux (LIAII) mneperBoproBauiB. ALl mocmimoBHOrO miapaxyHKY,
MOPO3PSAHOTO KOJYBAaHHS Ta MapalielnbHOro mneperBopeHHs. Peamizamis I1IAIl 3a mMeromom
CyMyBaHHS BaroBuX CTpyMiB Ta Ha ocHOBI MaTpuii R-2R.

II. Huka gucuminiiin paxoBoi MiAroTOBKU

7. OcHOBHM aJropuTMisallii Ta nporpaMyBaHHs

OcHoBM anropuTMizamii Ta nporpamyBaHHs. Busnauenns anroputmy BractuBocti
anroputmiB. CriocoOu 300pakeHHs alropuTMiB. ba3oBi CTPYKTYpH alropuTMiB.

OcCHOBHI eTanu NMpy po3B’s3aHHI 3a1a4 3a gornomororo [1K.

Komm’rotepna mojienb.

Indopmariiitna Ta MaTeMaTUYHA MOJIEII.

CkuaoBi MOBH IporpaMyBaHHs. Al(aBiT, cCeMaHTHKa Ta CHHTAKCHC.

OcHOBHI ~ omeparlii, mpoueaypu BBOAY-BUBOAYy Ta BOyJoBaHI (yHKIIi MOBHU
IIporpamMmyBaHHSI.

OCHOBHI aJIrOPUTMIYHI KOHCTPYKIIii Ta TX peaizailis Ha MOBI mporpamyBanHs Pascal.

MacuB sIK CTpyKTypa JTaHHX.

OCHOBHI KJIaCHYHI aITOPUTMU JJIsl poOOTH 3 MacHBaMH.

CopryBanHs JaHuX. MeTou Ta Kinacudikallisi CopTyBaHHS MacHBiB.

Monyni y moBi mporpamyBanns [lackans. Ckitagosi yactuau. KoMmintoBanHs MOAYIIS Ta
MpaBUJia HOr0 BUKOPUCTAHHS.

[Tpouenypu Ta GyHKIIT KOpUCTyBadya. ANTOpUTMU-(DYHKIIIT, aITOPUTMU-TIPOLIEAYPH.

MexaHni3m nepenaui napameTpis: (opMasibHi Ta (PaKTUUHI HapaMeTpH.

Bunu hopmansHuX mapameTpiB: mapaMeTpu-3HaYEHHS Ta TapaMeTpH-3MiHHI.

Pexypcis. Bukopucranus pekypcuBHUX (popMyII.

8. IlporpamyBanHst MoBor C++

Crpykrypa nporpamu Ha C++. Jlekcemu.

Tunu ganux moBu C++. Oneparop BU3HAYEHHsI 3MIHHUX. 3aCO0M BBOJY/BHBOJY TaHUX
MoBH C Ta C++. ®opmaTHMii BUBIA.

VYHapHi, 6iHapHi, TepHapHi onepauii MoBu C++.

OcHogHi onepatopu MoBu C++. OnepaTopu-Bupasy, po3raidyXeHHs, LUKITY, KepyBaHHS
XOZI0M BUKOHAHHS NPOrPaMH.

BkasiBHuku Ta agpecHa apudpmernka. BuzHaueHHs Bka3iBHUKIB. OCHOBHI omeparii Haj
BKa31BHUKaMH.

CratuyHi Ta AMHAMIYHI MACUBH: CIOCOOW BU3HAYECHHSI, iHIIliami3allii Ta BAKOPUCTAHHSI.

Psnku ta cumBonu MoBu C++. CriocoOu BU3HAYEHHS, 30epexkeHHs Ta 00poOKku. DyHKITIT
U1 pOOOTH 3 PSIIKAMU Ta CUMBOJIAMH.

Oynkiii MoBu C++: BU3HAYCHHS, OITHC, BUKITHK.

CrpykrypoBaHi Tl Jauux MoBu C++. CTpyKTypH Ta 00’ €IHAaHHS.

Knacu moBu C++. Busnauenns knacy. CTBOPEHHS €K3eMIUIPIB Kiacy. 3BEpHEHHS 10
KOMIIOHEHTIB KJIacy.

Pearnizanis npuHIMy iHKancysmii y kiaacax Mosu C++. CtaTycu 10CTyIy KOMIIOHEHTIB
KJacy.

KoHcrpykTopn Ta JecTpykTopud Kiacy. THIM — KOHCTPYKTOpiB Ta crmocodu ix
BUKOPUCTaHHS.

HpyxHi pyHKIIIT KIacis.

[TepeBaHTa)XKE€HHS CTAaHAAPTHHUX OIEpaIlii 1Jis 00’ €KTIB KJIACIB.

VYcemaakyBanus —kimaciB.  CTBOpeHHS MOXIAHMX KiaciB. BipryanpHi  0a30Bi  Kiacw.
MHOXUHHE yCIIaAKyBaHHS.

Bipryansni pynkiii. A6ctpakTHi kitacu. Peanizaiiisi mpuHIMITY momiMopdizmy.



9. O0’eKTHO-OpicHTOBaHe MporpamMyBaHHsi (nporpamyBanHsi B C#)
Metonu va C#. BusHauenns metoiB. CKOpOUYCHHMIA 3aIUC METOIiB
[Tapamerpu metoniB Ha C#. BianoBigHICTh MapaMeTpiB Ta apryMEHTIB 3a TUIIOM JIaHUX
[lepenaua mapaMeTpiB 3a 3HAYCHHSM Ta 3a MOCWJIaHHAM B MeTou Ha C#. Momudikartop ref
Meronu Ha C#. Buxinni mapamerpu. Moaudikatop out. Bxigni mapamerpu. Moaudikarop in
O06’ext Ta Ki1ac Ha C#
[Tons Ta meronu kiacy Ha C#
CrBopenHs koHcTpyKTOpiB Ha C#. Kitrouoge ciioBo this
Busnauenns ctpykrypu Ha C#
BuaumicTh 3MiHHUX Ta IpocTopH iMeH Ha C#
Momudikatopu noctymy Ha C#
BrnacTtuBocri kinacy Ha C#
Oco6mBocrti null Ha C#
VYcnankyBanus Ha C#
[lepeBu3HaueHHs Ta NpuxoByBaHHs Ha C#
AOCTpaKkTHI KJIacu Ta 4ieHH kiacyu Ha C#
VY3aranpaeHi Tunu Ha C#
O06po6Oka BuHATKIB Ha C#
Heneratu na C#
JIasmOna-Bupasu Ha C#
Iarepdeiicu na C#
Bxknaneni ta yactkoBi kiacu Ha C#
[TepeBantaxkeHHs onepaTopiB Ta Metoau po3umupenns Ha C#
Records na C#
Criucok List<T> na C#
Kitac Queue<T> na C#
Knac Stack<T> na C#
Komnekmis Dictionary<K, V> na C#

10. Komn'toTepHa Jorika.
Komn’romepna apugpmemuxa

JIBifikoBa cucTeMa YHWCJICHHs, ii TMepeBard Ta HENOJNIKH. 3aluc JOBUILHOTO 4YHCIA B
NBIMKOBIN cucteMi. [lepeBia MOBIILHOTO YKCIIA 3 AECATKOBOI CUCTEMHU YHUCICHHS B JBINKOBY Ta
HaBIaKH.

BiciMkoBa cucremMa uwncieHHs. 3amuc JOBUIBHOTO JECATKOBOTO YHCIA Y BICIMKOBIH
CUCTEMI YUCIICHHS.

[TictHanusaTkoBa cuctema 4YucieHHS. basucHi 1mudpu cucremu. 3amuc TOBIIBHOTO
JIECATKOBOI'O YKC/A B IIICTHAAISTKOBINA CHCTEMI.

3MilIaHi CHCTEMH YHCJICHHS. 3aluc JOBUTBHOTO JecsATKkoBoro uucia B (2-10)-ii cucremi
yucinenHs. [lepesaru (2-10)- cucremu.

JIBi (pOpPMHU KOMII’FOTEPHOTO TIPE/ICTABIEHHS YMCIOBMX JaHKX. IX HepeBary i HeloMiKH.

[IpencraBienHs AOBUIBHOrO 4YMciaa B (Qopmi 3 MmiaBaioouor Kpankoro. HopmanizoBana
dhopma npencraBinenHs yucia. [IoHATTsS xapakTepucTuku. [[iarma3oH npeacTaBiIeHHS YHCEIL.

[IpencraBnenHss noBuUIbHOTO uuciaa y ¢opMi 3 ¢ikcoBaHOO Kparkor. Jliarna3on
MIpPE/ICTAaBICHHS YUCEIL.

[TpsMuii, 3BOPOTHIM Ta JOMOBHIOIOYUI KOAU YUCET.

Bukonanns oneparii anreOpaiuHOro A0/aBaHHS B 3BOPOTHOMY KOAl. YOTHpPH MOKIIHBI
BUTAJIKH.

BukonanHs onepartii anreOpaidHOTo J0AaBaHHS B JOTIOBHIOIOYOMY KOA1. YOTHpH MOKITUBI
BUIIAJIKU.

Omepartiss 3cyBy. 3CyB AOJATHUX 1 B’ €MHHUX YHCET B MPSIMOMY, 3BOPOTHOMY Ta
JIOTIOBHIOIOUOMY KOJax.
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3a0KpyraeHHS Yucell. 3a0KpYIJIEHHS 70 Hyns a0o BifCiKaHHA. 3a0KpYTJIEHHS BiJ HYJIS.
CrporiieHe Ta y10CKOHaJIEHE 3a0KPYIJICHHS 10 JOIOBHEHHIO.

JlomaBaHHS yucelN, MPEACTaBIeHUX B (OpMi 3 TUIABAIOUOI0 KPANKow. BupiBHIOBaHHS
nopsiakiB. Hopmasi3zatiist pe3yabTaTiB.

Kontpomns po6otu nnppoBux aBromatiB. KoHTposs 3a Moayniem. UncioBuilt KOHTPOIIb.

KonTponbs pobotu nudposux aBromatiB. Koarpois 3a mogysem. L{udpoBuii KOHTPOIIb.

IIpuknaona meopis yughposux asmomamis

[Tonsarts npo Oynesi ¢ynkuii. Tpu crmocobu 3amanHs OyneBux QyHkuiii. Tabmuus
ictuaHOCTi. Homep nBiiikoBoro Habopy. [I0BHICTIO Ta HEMOBHICTIO BU3HAYEH1 OyJeBi (PYHKITI.

BrnactuBocti enemenTapuux ¢yHkiii anredpu noriku. Teopema ne Moprana.

Minimizanis OyneBux Qynkuiii. Meron Ksaiina. CriBBiIHOIICHHS CKJICIOBaHHS Ta
nornuHanas. Meroxa Keaitna-Maxk-Koacki.

Minimizanis OyneBux ¢ynkuiidi. Meton miarpam Beitua. Cycigni HaGopu. 3aranbhe
IIPaBUJIO CKJICIOBAHHS Ha Jiarpami Beitua.

KaHoHi4HMI METOJ CHHTE3y KOMOIHALIIMHUX CXEM.

XapakTtepuctuku komOiHamiiHux cxem. L{ina mo Kaiiny. Cepii JIoriuHuX eJIeMeHTiB Ta ix
XapaKTEPUCTUKH.

CuHre3 KOMOIHALIIIHUX CXEM B 3a/laHOMY 0a3uci.

OcCHOBHI IOHSTTS Ta BU3HAUEHHS TeOpil aOCTpakTHUX aBTOMAaTiB. ABToMat Mini, Mypa ta
C-aBToMar. Ix 3akoHH (yHKIIOHYBaHHSL.

3B"s130K Mix Mozesimu Miiti Ta Mypa. Ilepexin Big aBromata Mypa 10 aBTomaTa Mii, Ta
HaBITaKH.

KonyBannst BHyTpilHiX cTaHiB 1upoBUX aBTOMAaTiB. ['OHKM B aBTOMaTax. Meroau
YCYHEHHSI TOHOK B aBTOMATax.

ANTOpUTM KOJTyBaHHS CTaHIB aBTOMATy AJisi D-Tpurepis.

Enementu nam’sri. Tpurepu. D-tpurepu. T-tpurepu. RS-tpurepu. JK-tpurepu.

CuHTe3 MIKpONnporpaMHHMX aBTOMATIB 10 rpad-cxemi anroputmy. CuHTe3 aBToMara Mii.
IIpaBuna po3MiTKu cTaHiB aBTOMaTa Mii.

CTpyKTYpHHI CHHTE3 MIKpOIpOrpaMHUX aBTOMaTiB. CTpYKTYpHMI CHHTE3 aBTOMaTa MiJi.
CtpykTypHa TaONuUIls EPEX0/1iB-BUXO/IIB.

KonTtpoas po6oTi iuppoBUX aBTOMATIB.

Teopis ingpopmayii ma kodysanms

IIpenmer 1 3aBmaHHs Kypcy Teopii iH¢popmarii Ta kogyBaHHs. OCHOBHI HOHATTS Ta
BU3HAYeHHS: AaHi, iHpopmaris, noBigomiueHHs. KibepHeTuka sk Hayka.

Opunuii npencrasieHHs iHQopmarlii. [lapamerpu iHbopMalIiHUX CUTHAIIB: TPUBANICTb,
YaCTOTHUH CIIEKTp, AMHAMIYHUHN Aiana3zoH. KoxyBaHHS 4MCIOBUX MOB1IOMIIEHB.

Mogeni iHQOpMaLIHHUX CHUCTEM. Y3arajibHEHa CTPYKTypHa CXeMa CHUCTeMH Iepenadi
iH(popmarii. JIiHis 3B’513Ky, KaHaN 3B’ SI13KY, MOJIEM, KOJIEK.

[TonsTTs mpo cnocobu nepenayi Ta NpUMMaHHSA CUTHANIB. AIUTUBHI Ta MYJIbTUILIIKaTUBH1
3aBajii B KaHaax 3B’s3Ky. bararokananbpHi cuctemMu nepeadi iHpopmarii.

MareMaTHuH1 MOJIeNi HeTIEpepBHUX (aHAJIOTOBUX) KaHaJiB 3B’ a43Ky. Kananu 3 3aBanamu, 3
HEBH3HauEHO0 (a3010, OAHO- Ta 6araTto NPOMEHEBUI KaHAHU 13 3aBMUPAHHSIM.

MarematuuHi Mojeni IUCKpeTHUX (UuQpoBuX) KaHamiB 3B’s3Ky. LlIBuukicTh mepemaui
uuppoBuX cUrHaiiB. Pi3HOBHAHOCTI CHMETpUYHUX KaHaiiB. biHOMHMI kaHan. MapkiBcbka
MOJIETIb.

Jlxepena TOBIIOMJICHB: JTUCKPETHI Ta HEMEpepBHi, 0e3 maM’sATi Ta 3 mam aTTio. [ToHATTS
PO aHCaMOJIb TTOBIOMIIEHB IUCKPETHOTO JDKEpea.

Kinpkicha wmipa indopmamii. OnTumanbHe 3HAYEHHS OCHOBU IM(POBOTO KOy st
nogaHHs iHdopmarltii. OquHuIl BUMipy iHdopMmarrii.

EnTpomis mxepena moBioMmieHb. 3arajabHi BIACTHBOCTI eHTpoIii. besyMoBHa eHTpomis Ta
il BIACTUBOCTI.

YacTkoBa Ta 3arajibHa yMOBHA €HTpois. BracTuBoCTI yMOBHOI €HTpoOITii.



11

EnTpomnis 06’eqHanns qBox mkepen. KinpkicTh iH(MOpMAIlii, M0 MepenaeTbesi OTHIM
TTOBIIOMJICHHSIM TTPH HAsIBHOCTI 3aBaji. BiactuBocTi eHTpomii 00’ eqHAHHS ABOX JHKeper.

[TpoayKTUBHICTD AUCKPETHOTO JDKEpeia Ta MIBUIKICTh Mepeaadi inopmartii.

Indopmartiitni Brpatu npu nepeaadi iHpopmarii 1o AUCKPETHOMY KaHAITYy 3B’ SI3KY.

[TpomyckHa 31aTHICTh JUCKPETHOTO KaHATy Ipu OiHApHOMY KOIyBaHHI iHpOpMaIlii.

Teopema lllenHoHa npo KoTyBaHHS AUCKPETHOTO JHKEpea.

KBanTyBaHHs CUTHaNIB: TUCKpPETH3allisl CUTHANIB 32 4acOM, KBAaHTYBAHHS 3a PIBHEM,
KoMOiHOBaHe kBaHTyBaHHA. Teopema Korenbuukona. [llymu kBaHTyBaHHS.

[HpopmariitHi BTpaT IpH KOIyBaHHI HeNepepBHUX pkepen. [IoHATTS po HeCKiHYCHHMI
aHCcaMOJIb TIOBIJOMJICHb Ta I'YCTHHY HMOBIPHOCTI.

Busnauenns nudepennianbHoi eHTpOmii Ta TYCTHHH PO3MOAUTY YMOBHOI WMOBIPHOCTI.
[ncunon-eHTpomis.

[IpoayKTUBHICTH HEIEPEPBHOIO HKEPEIa Ta IBUAKICTh epenadi inopmarii. [Ipomyckna
3IaTHICTh HETIEPEPBHOTO KaHAITY 3B’ SA3KY.

Knacudikamis koais. [IoHATTS mpo ABIMKOBI Ta 6arato MO3MINHHI KOAM, HAIJTUIIIKOBI Ta HE
HQ/UTMIIKOBI, pPIBHOMIpHI Ta HEPIBHOMIpHI, MNOUIbHI Ta HENOJUIbHI, CHUCTEMaTH4YHI Ta
HecuctemMatuyHi. OCHOBHI XapaKTEPUCTHKHU KOJIIB.

OcHoBHI oneparlii Hajg eneMeHTaMu mouis. [IpaBuiia BUKOHAHHS ONepamii MHOXKEHHS Ta
JIeHHS JBIHKOBUX YMCEIN 32 MOAYJIEM 2.

BukoHnanHsa omnepaiiii MHOXEHHS Ta [UICHHS OpPU OCHOBI KOOy (>2. 3aCTOCYBAaHHS
HE3BIIHUX TIOJIIHOMIB, MOOYZ0Ba JONMOMDKHUX TaOMUIb. AJUTHBHA Ta MYJbTUIUTIKATHBHA
(dbopMa 3amnucy Ko/IiB.

Crniocobu momanHs koxi. Tabnuunuii cnoci6. Komose nepeBo. 3amuc npedikCHUX KOAIB 3
JIOTIOMOTOF0 KOJTOBOTO JIEPEBa.

3acTocyBaHHsS N-BUMIpHOro Ky0a Juisi 3amucy N-€JI€MEHTHOIO BIMKOBOTO KOIY.
['eomeTpuuni Moje1 MOJaHHS KOJIB.

HanMipHicTe moBioMieHb 1 kofiB. OCHOBHI TeOpeMH KOAYBaHHS AJIsi KaHATIB 3B’S3KY.
OnTuManbHe KOAyBaHHS.

PiBHOMIipHI nepBUHHI JBiiiKoB1 Koau. YucnoBi ABIHKOBI kKoJu. J{BIKOBO-1€CATKOBI KOJIH.
JIBIKOBO-/IECATKOBI KOJU 3 CAaMOJIOMOBHEHHSM. [[BIMKOBO-IIICTHAAISTKOBUN Ko, Pediekchi
KOJIH.

JIBiliKOBI KOAM, 10 BHSIBISAIOTH MOMMIKKA. Kom 13 mepeBipkoro Ha mapHicTh. Kop i3
nepeBipKoro Ha HenapHicTh. Koa 13 mpoctum nosropeHHsM. [HBepcHuii koa. Kopemnsuiiiauit kox.
Kon 31 cranmoro Baroto. Koj 13 KUIBKICTIO OJUHUIE Y KOMO1HAIT, KPAaTHOIO TPHOM.

HengiiikoBi koau, 1m0 BUSBIAIOTH MoMiuiku. Koxa 13 mepeBipkoro 3a moaynem ¢. Kop i3
MOBTOpPeHHSM. He3BiqH1 3MIHHO-TTO3UIIIHHI KOIH.

HITpuxoBi KOJHU.

JIBIfiKOB1 TpyNOBI KOJM: JIHIMHUN CHUCTEeMaTHYHUI TpynoBuil (OJOKOBUH) KOA; KOIU
XeMinra; mukimiyHi koau; koau boysza-Hoynxopi-Xoksinrema (bUYX); kon ®@aiipa; xox 13
0araToKkpaTHUM MOBTOPEHHSM; ITE€PAaKTUBHI KOAH; KACKaIH1 KOJIH.

11. ApxiTtekTypa KoM’ 10TepiB

OyHKIII, CTPYKTypa Ta XapakTepucTHKH Komm'torepa. OIiHka OPOAYKTUBHOCTI
KOMI'tIoTepa, il OIMHUII BUMIPIOBaHHA Ta TECTOBI Mporpamu. [ToOHATTS apXiTeKTypu KOMIT'IOTEpa.
ApxitektypHi npunuunu /[xona ¢on Helimana. HeneiimaHIBCbKI apXITEKTypH KOMII'FOTEPIB.
Opranizaris 38’ 43KiB MK ()yHKIIIOHAIbBHUMH BY3J1aMU KOMIT I0Tepa.

®opmaru ganux. Umcma 3 ¢ikcoBaHOW Ta pyxomoro (TuraBarouoro) komoro. CrtaHmapT
IEEE-754. KonyBanus andasitHo-un¢ppoBoi iHpopmarii. J[BiiiKOBO-KOI0BaHI JECITKOBI YHCIa
(BCD). Posmupenuii ABiKOBO-KO10BaHUH aecaTkoBui ko1 oominy EBCDIC. AMepukanchKkuii
cTanfapTHHi kox iHpopmaniiinoro oominy ASCIIL. Crannapt koayBaHHs cumBoiiB Unicode.

®dopmaru kKomaHj Komiltotepa. Kmacudikariss apXiTeKTypu KOMIT'IOTE€pa 3a THIIOM
aapecoBaHoi mam’sTi. [TopiBHsIIbHMI aHai3 popMatiB KomaH. [lopsmok BUKOHAHHS KOMaH]I B
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KoMIT'toTepi. BUKOHAaHHS KOMaHJ Ha piBHI pericTpiB mporecopa. KoHBeepHe BHKOHAHHS
KOMaH/I.

Crniocobu anpecarrii onepaniB (agpecaris: 0e3nocepets, mpsMa, HerpsMa, CTOPIHKOBA,
HEesIBHA, CTEKOBa, a TaKOX CIIOCOOM ajpecallii onepaH/iB Ha OCHOBI omepamii 3MileHHS
(BimHOCHA, 0a30Ba, iHJEKCHA)). BukopucranHs cTekoBoi ajapecarii. Bubip crmoco0iB aapecarii
OTiepaH/IiB.

ApXiTeKTypa CUCTEMH KOMaHJ Komil torepa. Knacudikailis apXiTeKTypyu KOMIT IOTepa 3a
CKJIaJJOM CHCTEMH KOMAaHJI: KOMIT'IOTepM 3 CKJIQJHOI0, NPOCTOI0, JOMOBHEHOIO 1
creriaiai3oBaHOK CUCTEMAaMH KOMaH/ Ta iX OCOOJIMBOCTI.

[Tponiecopu cywyacHux komm’torepiB. CTpyKTypa IeHTpajlbHOro mporecopa. [lapanenizm
Ha piBHI KOMaH/I 1 IPOIIECOPIB.

[Tpouiecop koMmm'toTepa 13 CKIAAHOKW cHUCTEMOIO KomaHia. OnHomuHHA 1 OaraTommHHA
CTpYKTypu npouecopa. OcHOBHI onepallii mporecopa (Bubipka 3 mam'siTi Ta 3amam'ssTOByBaHHS B
nam'siTh  CI0Ba, OOMIH JaHUMH MIDK pericTpaMy, BHKOHAaHHS apHU(METHYHUX 1 JIOTIYHHX
omnepariiit). OcobauBocTi MOOYA0BU MpOIEcOopa KOMIT'IOTepa i3 CKIQAHOI0 CUCTEMOIO KOMaH]I.

[Tpouecop koMI'toTepa 3 MPOCTOK CHUCTEMOIO KOMaHI. ba3oBi mpuHIMNU TOOYJIOBH Ta
BUMOTH JI0 IIpoLEecopa KOMIT'IOTEpa 3 MPOCTOI0 CUCTEMOI0 KoMaHA. Bzaemopis mporecopa 3
nam'sITTIO B KOMI'IOTEpPl 3 MPOCTOI0 CHUCTEMOIO KOMaHJ. BWKOHaHHS KOMaHA B MpoIecopi
KOMI'IOTepa 3 MPOCTOI0 CUCTEMOI0 KOMaH/[ ((pa3u BUOMpPaHHS Ta JAEKOAYyBaHHsS KoMaHIM, (aza
BUKOHAaHHA Ta (opMmyBaHHS e(eKTUBHOI aapecH, ¢a3za 3BEPHEHHS 10 MaM'siTi Ta 3aBEPIICHHS
YMOBHOTO IIepexoay, (a3a 3BOpPOTHOIO 3aIKCYy).

KonBeepHa cTpykTypa mporecopa KOMITIOTEpa 3 MPOCTOI0 CHCTEMOI0 KOMaH[. Mikpomii
ApyciB KOHBeepHOro mnpouecopa. CynepkoHBEepHi Ta cymnepckaispHi npouecopu. [Ipouecop
BEKTOpHOTOo Komm'torepa. Kracudikarmist apxXiTekTypu KOMITIOTEpa 3a pIBHEM CYyMIIICHHS
OTIpalfOBaHHS KOMaH/ Ta JaHUX.

Tunu KoHQITIKTIB B KOHBEEP] KOMAH/ IIpoIiecopa Ta iX 3aro0iraHHsl.

@DyHKIII, CTPYKTypa Ta cHocoOuM OOpoOKH JMaHUX apHU(PMETHUKO-JIOTIYHOTO MPUCTPOIO
(AJIIT) mpouecopa. Tunu omepartiiinux npuctpoiB AJII (TaGiauyHi, anropuTMIvHI, TAOIUYHO-
JITOPUTMIYHI, OTHOTAKTOB1, 6AraTOTaKTOBI 1 KOHBEEPHI).

[Ipuctpiii kepyBaHHsS Ipoliecopa 3 JKOPCTKOIO Jiorikoro. CTpykTypa 1 MeToau
MIPOEKTYBAaHHS MPUCTPOIO KEPYBaHHs 3 *KOPCTKOKO Jorikoro. ITpucTpiii kepyBaHHS Ha OCHOBI
TabynuLpb cTaHiB (aOCTPaKTHI aBTOMAaTH, MOBH ONKCY (PYHKI[IOHYBaHHS aBTOMATIB, CTPYKTYpHUI
cuHTe3 IM(poBUX aBTOMATIB). IIpucTpiii KepyBaHHS Ha OCHOBI CHHXPOHHHUX €JIEMEHTIB 4acOBOI
3aTpuMKu. [IpucTpiif kepyBaHHS Ha OCHOBI JIYMIHHUKIB.

[Tpuctpiii MikponmporpamMHoro kepyBaHHs mpouecopa. Opranizamis poOOTH HPUCTPOIO
MIKpOIIpOrpaMHOro KepyBaHHs. Opraizamiss MIKponporpaMm B MaM’sTI  MIKPOKOMaHJ.
['opu3oHTaIbHE Ta BEPTHKAIBHE MIKPOIPOTpaMyBaHHS.

OcHoBHa nam'saTh Kom toTepiB. CTpyKTypa OCHOBHOI mam’ati. HapomiyBaHHS €MHOCTI 1
PO3pAAHOCTI OCHOBHOI mam’siTi. Po3mapyBanHa mnam’sti. Po3psiiHiCTh Ta aapecw mam’sTi.
BropsiakyBanHst 0aiiTiB Ta BUIIPABICHHS IIOMUJIOK IaM’ SITi.

JlonoMixkHa maM’siTh KOMIT'IOTepiB. lepapxiuHa cTpykrypa mam’sti. Tumum, OymoBa i
NPUHIMUI 11T 30BHILIHIX TPUCTPOIB 30epekeHHs iH(opMariii.

PerictpoBuii ¢aitn nponecopa. Tumnu perictpoBux (aiiniB (IHTErpoBaHHil 0araTonopToBHi
pericTpoBHii Qaiin, po3noAiIeHui pericTpoBuil daiin (K1actepHuil, 3 KEpOBaHOIO KOMYTALIET0, 3
BIKOHHOIO OpraHi3alli€lo), iepapXidyHuii perictpoBuil ¢aitn). J[uHaMiyHa Ta cTaTU4HA OpraHi3alis
30epeKeHHs JaHUX B PETiCTPOBUX (aiinax.

OnepaTuBHMI 3araM’ ITOBYIOUUIN MTPUCTPIi.

[Tocritinnii  3amam’sitoByroumii  mpuctpid  (II3I1).  Opranizamis  po6orn  I13I1.
3anporpamoBanuii mpu  BurotosienHi [I3I1. OpHopa3oBo 3amporpamMoBaHHM — micis
BurotosiieHHs [13I1. baratopa3oBo nporpamoBanuii 11311.

Opranizaiiis 00MiHy iHQOpPMAIIIE€I0 MK MPOIIECOPOM 1 OCHOBHOKO ITaM’SITTIO Yepe3 Kelll-
nam’saTh. Kem-nam’stb B ckiani komm 'rorepa. [lopsimok B3aemopii mporecopa i OCHOBHOT
maM’sATi 4epe3 Kem-aM’siTh. 3a0e3MedyeHHs 1IeHTUYHOCTI BMICTY OJIOKIB Kemnl-mmam’siTi 1
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ocHOBHOI mam’siti. DyHKIis BimoOpaxkeHHs. Tumm GyHKIIH BigoOpaxkeHHs (MMOBHICTIO
acolliaTUBHE BiMOOpPaKEeHHS, NpPsSME BiIOOpPaKEHHS, YaCTKOBO-acOLliaTUBHE BiTOOpaKeHHs).
[Topsimok 3amimieHHs OJIOKIB B KeHI-Mam’sITI 3 acolliaTUBHUM BimoOpakeHHsM. [ligBuiieHHs
e(EKTUBHOCTI KeNI-1am’ sTi.

Opranizaiiis 00MiHy iH(MOpPMAIIiEI0 MI>K OCHOBHOIO Ta 30BHIINTHBOIO TaM’ ATTHO. CTaTHIHUI
Ta AUHAMIYHUN po3mojin mam’siTi. Po3monain ocHOBHOI maM’sTi 3a JONOMOTror0 0a30BUX apec.
Bipryanena mnam’ste. CtopiHkoBa opranizaiis nam’sTi. OCHOBHI TpaBUja CTOPIHKOBOI
opramizanii mam’sTi. Peamizamis cTopiHKOBOi opranizamii mam’sATi. AnapaTHa peami3amis
cTopiHKoBO1 Tabmuili. CerMeHTHa opraHizallis BipTyaJIbHOT ITaM ATi.

3axucT maMm’sATi BiJ] HECaHKLIOHOBAaHMX 3BEpHEHb. 3amaui 3axucty mnam sti. Crocobu
3aXUCTY MaM’ STl (3a JOMOMOIOI0 pericTpa 3axucTy, 3a TPAaHUYHUMH aJIpecaMi, 3a 3HAUYCHHSIMU
KITFOUiB, KUTBI[EBA CXEMa 3aXHUCTYy T1aM sTi).

[Tin’eqnaHHS 30BHIIIHIX NPUCTPOIB A0 KoMIT'IoTepa. Po3nmi3HaBaHHS MPUCTPOIB BBEIACHHS -
BUBEJICHHS. MeToau KepyBaHHS BBEIACHHSM-BHBEICHHSM (BBEICHHSI-BUBEACHHS: IMPOTPAMHO
KepoBaHe; KepOBaHE NepepUBaHHIMM, ITiJ] KEPYBaHHSAM TepUQepiiHIX MpolecopiB (KaHaATIB); a
TakoX - OpAMUNA Joctyn Ao mam’siti). Kepyroua iHbopmallis kaHaly BBEIACHHS-BUBEICHHS.
MynbTUILUIEKCHHUN Ta CENEKTOPHUNM KaHAJIA BBEJICHHS -BUBEICHHS.

ApxiTekTypa 1 mpuHIMT il JOMOMDKHUX NPHUCTPOIB KOMIT IOTepa: TOJUHHHUK PEaTbHOTO
qacy, cucreMHuii tTaiimep i CMOS-mam'site. [lani, mo 30epiratoTbesi B onepaTuBHiN maM’sTi (B
obmacri 36epexxenns BIOS).

[TonsaTTs, ponp Ta pi3HOBUAHOCTI 0a30BOi cucTeMu BBeAeHHsS-BUBeAeHHs BIOS.
[TouaTkoBe 3aBaHTaXECHHS KOMIT IOTEpa.

Knacudikamist intepdericiB komm totepHux cucteM. Opranizamis, TPOTOKOJIN 1 PEeXUMHU
nepenavi ganux muH [SA (EISA) 1 PCIL, a Takox napanensnoro (LPT), nmocnigoBaoro (COM)
noprtiB Ta USB-nopra.

12. Komm’1oTepHa cxeMOTeXHiKa

JliniiH1 pemmmdparopu. @yHKIIT anreOpu JIOTIKM, TaONMIl ICTUHHOCTI Ta CTPYKTypHA
cxema. OniHka iX cKiIagHocTi Ta mBuaKkoaii. KackanyBanHs gemmmdpaTtopis.

MynbTUILIEKCOPU 1 JIeMyJIbTHIUIEKCOPH. IX Npu3HAa4eHHs, (yHKIii anreOpu JIOTiKH,
TaOMUIl ICTUHHOCTI Ta CHUHTE3 CTPYKTYpHHX cXxeM. KackaayBaHHS MyJIbTUIUIEKCOPIB 1
JIEMYJIbTUILIEKCOPIB.

[leperBoproBaui koaiB. PyHKIIOHAIBHUI OoNHUC, TaOIMI ICTUHHOCTI Ta CTPYKTYPHI CXEMHU
NIEPETBOPIOBAYIB MPSIMOT0 KOy B 00€pHEHUH Ta 10/1aTKOBUIA.

Kom6inamiitni cymatopu. Ix knacudikamis. Tabmuui iCTHHHOCTI Ta CXeMOTEXHidHa
pearizanis HaniBcymaropa. CHHTE3 OBHOTO OJHOPO3PATHOTIO Ta N-PO3PSAHOTO CyMaTopa.

CXeMOTeXHi4Hi Pi3HOBUIHOCTI TpUrepis. ACHHXPOHHHMIA Ta cUHXpoHHHMI RS-Tpurepu. Ix
TaOJIMIl ICTUHHOCTI, BUXITHI QYHKIIT 1 CTpyKTypa.

D- i T-tpurepu. Ix Tabmumui icTMHHOCTI, BUXimHi QyHKIii i cTpykTypa. JIBOoCTyHeHeBi
TpUTepu.

[apanenbHi perictpu Ta pericTpu 3CyBy. IX CTpYKTYpHi cxemu, Kinacuikaris,
PI3HOBHUIHOCTI, (PYHKI[IOHYBaHHS.

Krnacudikamisi, pi3HOBUIHOCTI, (YyHKIIOHYBaHHS JIYWIbHUKIB. [lepeBaru Ta HeIOJIKH
MOCIITOBHUX 1 TapajelbHUX CXEeM JIYWIbHUKIB. Ix mBuaxomis i ckmagmicts. JIBiiikoBi Ta
NBIKOBO-KOIOBaH]1 JIYMIbHUKH.

Kepyroui aBtomatu AJIIl. CuHTe3 Kepyrouux aBTOMATiB 31 CXEMHOIO JIOTIKOIO.
CTpyKTypHa cXema Ta aJlTOpUTM CTPYKTYPHOTO CHHTE3Y aBTOMATIB 31 CXEMHOIO JIOTIKOIO.

CuHTe3 Kepylouux aBTOMATiB 3 MPOrpaMoBaHolo Jorikoro. Knacudikamis mikponporpam
KA. T'opusoHTanbHe, BepTHKadbHE Ta KOMOIHOBaHE KOJIyBaHHS MIKpPOKOMaHI 1 METOIU iX
azipecarii.

[lenTpanpHut pucTpiit kepyBanHsa. CTPyKTypHaA cXeMa Ta aJITOPUTM HOTo pOoOOTH.

Omnepamiitni  amapatu  AJIIl. Apudmernuni By3nu onepaiiiiHux amapatiB. Byszmu
JOJIaBaHHS-BiAHIMAHHS YUCEN Y IPSMHUX 1 JOMOBHIOIOUMX KOJaX, AITOPUTM IX POOOTH.
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JlomaBaHHs 1 BiJTHIMAHHS YMCEIT 3 TUIABAIOYOI0 KOMOIO; aJITOPUTM HOpMali3alii MopsaKy i
320KPYTJICHHS MAHTHCH YHUCEIL.

CtpykTypHa opraizailis 3amam’sIToByro4uX By3liB 3 2D-ctpykryporo. OcobauBocTi
nemudparii apecHoro Koy y By3iax 3 3D-CTpyKTyporo mam’sTi.

[TopiBHsIbHA XapaKTepHCTHKa cynepckansapHux mikponpouecopiB 3 CISC ta RISC
apXITEKTYpOIO.

13. CucremHe nporpamMHe 3a6e3neyeHHsl

CrpyKTypa CUCTEMHOTr0 IIPOrPAMHOT0 3a0€311eUEHHs.

Knacudikamis OC. Pexumu opranizaiiii 004rCIIOBaIBHOTO mpoiecy. OCHOBHI MPUHITUTIN
MOOYIOBY OTIEPAIITHIX CHCTEM.

bazoBi monsTTs omepariiinoi cucremu Linux. ®aiinm, kataiorw, podora 3 (daitamu.
[IpaBa nmoctymy no ¢aiumiB i karanoriB. IHcTtpymenrapiid. IIporpamu-¢inerpu. Komanmnuit
IHTEpIIPETATOP.

3aranpHa cxemMa poOOTH KOMOUIITOPIB. BH3HaYeHHsS TpaHCIATOpa, KOMIIUISATOPA,
iHTepnpeTaropa. BiaMiHHICTh KOMIUIATOpA BiJ TPAHCISATOPA.

[Ipu3HauenHs T1a ocoOMMBOCTI TOOYyAOBM Tabmump igeHTudikatopiB. HaiinpocrTimi
METOJIMKH MTOOYA0BH TaOIUIb 1AeHTU(]IKATOPIB.

[ToGynoBa TabmuIb iACHTU(IKATOPIB HA OCHOBI XeII-()yHKIIIH.

JlerepMiHOBaHI 1 HeIETEPMiHOBAHI KiHIIEBI aBTOMATH.

dopmaabHi MOBH Ta rpaMaTHKHU. Bu3Ha4eHHST MOBH, 110 33/1aHa TPAMMAaTHKOIO.

Criocobu BHYTPIIIHBOTO TPEACTABICHHS NporpaM. 3B'a3aHi OOJIKOBI CTPYKTypH, IO
IPEJCTaBISAOTh CUHTAaKCHUHI JAepeBa. bararoagpecHuil koj 3 sIBHO IMEHOBaHHMM DPE3YJIbTaTOM
(rerpamgm). bararoampecHuii Koa 3 HESIBHO IMEHOBAaHHMM pe3yibraroM (Tpiagu). OOepHeHHI
(mocT¢duKcHA) TOTBCHKUMN 3aMKC OTeparliil.

Mexanizm 00poOku nepepuBanb. DyHKIIT MeXaHI3My INepepuBaHb. ['pynu nepepuBaHb.
Po3nonin mnepepuBaHb MO piBHAX MpioputeTy. JAMCHUIUTIHM OOCIyrOBYBaHHS IEpepHBaHb.
O06pobka nepepuBaHb 3a y4dacTio cynepsizopis OC.

[InanyBanHs nporueciB Ta qucneruepusanis 3agad. Oynkuii OC, noB’g3aH1 3 KepyBaHHAM
3agad. Oprasizanis yepr npoueciB Ta pecypci. CTpaTerii mianyBaHHs. SIKiCTh qucnieTyepu3anii
Ta rapaHTii oociyroByBaHHs. Kpurepii HOpIBHAHHS alrOpUTMIB JUCHIETUYEPHU3ALLii.

ITam'ssiTe 1 BimoOpakeHHsI, BipTyalbHUM anapecHuil mnpoctip Ilpoctuit OesnepepBHMIA
pO3MOJIT 1 PO3MOAUT 3 NEPEeKpUTTSAM (OBepiieliHl CTPyKTypH). Po3monin craTU4HUMH 1
IUHAMIYHUMU po3aiiamMu. Po3ainu 3 ¢dikcoBanumu rpaHunsmu. Po3mainu 3 pyXITUBUMHU
rpaHuIsiMA. BUieHHsT mam'sTi i HOBHM pO3AUT: Tepiia MpuaaTHa AUITHKA; camMa MpuaaTHa
JUISHKA; caMma HeBiAMoBiAHA JuisHKa. CerMeHTHa, CTOPIHKOBAa 1 CErMEHTHO-CTOPIHKOBa
opranizamiss mam'sti. CermMeHTHHI crmoci0 opranizamii BipTyanpHOI mam'sTi. Jucrurmurizu
samimenHs: FIFO; LRU (least recently used,); LFU (least frequently used); random.
CropinkoBuil crmoci®6 opranizauii BipTyanpHoi mnam'aTi. CerMeHTHO-CTOPIHKOBUM crociO
oprasizanii BipTyaJbHOI aM'sTi.

Knacugikauis OC. Pexumu opranizaiiii o04iCIOBaIbHOTO npoiecy. OCHOBHI NPUHIUIH
1no0yJI0BH ONEpaliifHuX CUCTEM.

14. TexHoJ10rii NPOEKTYBaHHS KOMII’KOTEPHUX CHCTEM

3aranpHi BIZIOMOCTI 3 aBTOMAaTH3allil IPOEKTYBaHHS €JIEKTPOHHO-00UHCITIOBAIbHOT TEXHIKU
Ta IHIIUX TeXHIYHUX cucTeM. OCOOMMBOCTI cUCTeM aBToMaTH30BaHOTO NpoekTyBaHHs (CAIIP).
[TepeBaru CAIIP.

Micuie 1 pojib CUCTEMH aBTOMAaTH30BaHOTO MpoekTyBaHHSA. OCOOIMBOCTI, CYTHICTh Ta
ctpykrypa CAIIP.

JKurtreBuii uki npoektyBanHs. [Iporiec po3poOku 1 mporec BUpoOHUITBA. BImuB cuctem
aBromatusoBaHoro npoektyBanas CAD, CAM i1 CAE Ha 111 ipotiecH.

Tunosi MappyTH 1 mporeaypu npoektyBanss. [Iponeaypu cuntesy i anami3zy. [IpuHnmnm
MoOy/TI0BM MapIIPyTiB MPOCKTYBaHHS. THUIIOBI TPOECKTHI MPOLIETYyPH.
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Cuctema aBTOMAaTH30BAaHOTO IMPOEKTYBAHHS K O00’€KT NpoekTyBaHHsA. [IpuHiunu
ctBoperHss CAIIP. Buau xomriekciB 3aco6iB 1 kommonentis CAIIP.

KoMmoHeHTH cucTeM aBTOMAaTH30BAaHOTO IPOCKTYyBaHHA. ArmapaTHe 3a0e3leueHHS.
Kondiryparis anapatHux 3aco0iB. IIporpaMHi KOMIIOHEHTH.

Metoau npoektyBanHs. @OpPMYITIOBaHHS 33]1a4 MOJICITIOBAHHS 1 aHANI3Y TIPU 3aCTOCYBaHHI
MAIIMHHUX METO/IIB MPOEKTYBaHHA. BUMOr# 10 METO/iB POEKTYBaHHS.

bnouHo-iepapxiuHuii miAXix A0 TPOLECY MPOEKTYBAaHHS TEXHIYHHX 00 €KTIB.
Knacudixarist napameTpiB 00’ €KTiB IPOEKTYBaHHS.

[Iponiecn ympaBiiHHSA MpOEKTaMH. 3arajbHi NPUHIUIM YIPABIIHHSA MPOEKTaMHU.
TexHomoris po3paxyHKy pe3epBiB yacy. [Io0ymoBa 1 anaii3z kajaeHaapHoro rpadika.

Crniocobu opranizalii nmporecy MpOeKTyBaHHS. 3arajbHa CXeMa IpOIeCy MPOCKTYBaHHS.
Cxema MPOEKTYBAaHHS alapaTHO-TPOTPAMHOTO KOMIUICKCY iH(OpMaIiitHO-009NCIIIOBAIEHOT
CHCTEMH.

CucteMHHMH WiAXiA, Wi Ta NPUHIWNKA TPOCKTYBAaHHS iH(OPMAIIMHUX CHCTEM.
Jlexomrto3uiiis iHpopMaiiiHoi cucTeMu. SkicTh Ta ePeKTUBHICTD iHGOPMAIIHHOT CHCTEMH.

TexHOJOTIuHI acneKTH Teopii MPOeKTyBaHHs iHPOpMaLiiHUX cUcTeM. JKUTTEBHN IMKIL.
TexHosoris mpoekTyBaHHs iH(OopMaIliifHOT cucTeMu. TexHOIOriuHa Mepeka IPOSKTYBaHHSI.

VY3arajibHEHa cXeMa IMPOIeCy MPOCKTYBAHHS KOMIT FOTEPHUX CHUCTEM. 3a/iadi CHHTE3y Ta
aHaJi3y, KOMIO3HUIIT Ta JEKOMITO3HIII].

dopmaizalisi MPOSKTHUX 3aJad Ta 3acCTOCYBaHHS 3aco0iB aBTOMarH3amii iX pilleHb.
Crpykrypa 1 mpunmunu nodyaoBu CAIIP. Texniune 3abesneuenns CAIIP. Bumoru 1o
oprasizariii Ta cKJIaay KOMIUICKCY TeXHiuHuX 3aco0iB CAIIP.

Craznii 1 eranu NPOEKTYBaHHS KOMII IOTepHUX cucTeM. CHUCTeMHMI aHami3 1 CHUHTE3
KUTTEBOTO UK. CTafil BTUICHHS 1 €KCIDTyaTallii )KUTTEBOTO ITHKITY.

15. Komn’roTepHi cucremu

®daitnoa cucrtema FAT. Taomung FAT. Ilimsumu FATI12, FAT16, FAT32 ix
XapaKTepUCTHKHU, Ta OOMEXEHHS po3MipiB po3Auly Ta (aiiniB. Po3mip kiacrepa i KOKHOTO
MiABHUILY.

QaitnoBa cucrema NTFS. Ilonsrrs Master File Table (MFT). OOmexenHs Ha
MakCUMaJlbHUM po3mip po3ainy Ta ¢aiina. Ilpunnunu po3mimeHHs (aiaiB Ha po3aiai 3
(aiinoBoro cuctemoro NTFS.

HuckoBi macuBu RAID. Tunm macuie RAIDO, RAID1, RAID2, RAID3, RAID4 Ta
RAIDS. Onuc k0XHOTO 3 IUX THUIIIB Ta iX XapakTepucTUku. [lepeBaru ta HElOIIKKA KOXKHOIO 3
Hux. KoMOiHOBaH1 MacuBH.

[ToHATTSI HU3BKOPIBHEBOTO Ta JOTiYHOrO (hopmaryBaHHs. [IOHATTS cexTopy Ta Kiacrtepa.
Po3mip cextopa. [IpoGrema pparmenTanii daiimis.

[Mponec 3aBanTaxkeHHs omepariitHoi cuctemu. [lonstrs BOOT-cexkropa. Master Boot
Record (MBR). Ctpyktypa MBR. [ToHATTS po3IIUpEeHOro po3ainy. AKTUBHUI PO3ILI.

Omepamiitna cucrema MS-DOS. Icropis Bepcii. OcHoBHi  ¢daiimm  manoi  OC.
Bukopucranns onepatuBHoi nam’sti B ganiit OC.

Mepexesi Ta posnoaieHi OC. TIOHATTA KIi€EHTCHKOI Ta CepBEPHOI YaCTHH. MepexeBi
CITy>KOM Ta CepBiCH.

ApxiTekTypa omnepauiitHoi cuctemu. IIoHATTS siapa. SAnpo B NpuBiIeHOBaHOMY pPEXUMI.
bararomaposa crpykrypa OC.

3aranpHa crpykTypa OC Ha 6a3i Windows NT. Tunu npoueciB B naniii OC. IloHsTTS
010moTek muHamivgoro makiaroueHas. DLL - mincucrema. [ligcrucreMu oTOUEHHS.

OcHoBHi koMrIoHeHTH BBOAY-BuBOly B OC Windows NT. ITonstrs Hardware Abstraction
Layer (HAL). ITonsTTs apaiiBepa.

[Moustrs peectpy OC Windows NT. OcHoBHi po3ainu peectpy. [IpusHaueHHsS peecTpy
Windows. Cuctemui (aiinu, Ae po3MIIIYEThCSA PEECTP.

3aranpHa crpykrypa nporpamu it OC Windows NT. [Tonrstrs moBiqomineHHs. [ToHATTS
00’€eKTiB spa Ta 00’ €KTiB iHTEpDEHCY.
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[TapanensHi Ta BEKTOPHO-KOHBeepHi kKoMmm'rorepu. OcoOmmBocTi peamizamii. [loHSTTS
BEKTOPHUX KOMaH/I.
Cucremu i3 ciiyIbHOIO TaM’ ATTIO. [lepeBaru Ta HeJOiKY.

16. KoM’ 1oTepHi mepexi
Etanonna mozxens B3aemomii Binkputux cucrem [ISO/OSI.
[MopiBHsuibHA XapakTepuctuka moaeneit TCP/IP ta ISO/OSI.
OCHOBHI THUIH CEPEOBUIL NIepeadl JaHUX.
OcnogHi ¢i3znuni Tomosnorii JIOM.
Kiacu IP-agpec. Cniemianbhi [IP-aapecn.
Macku IP-anpec. CTBOpeHHS MiMEPEK.
OCHOBHI THIIM CE€peIOBUII IepeIayl JaHHX.
Bunu mapupyrusanii. [TopiBHsUIbHA XapaKTEepUCTUKA aTOPUTMIB MapLIpyTH3aLIi.
CTpyKTypa KaHAJIBHOTO PiBHS. AJTOPUTM POOOTH MIPUCTPOIB KAHAIBHOTO PIBHSL.
[TpoToKoIM TPaHCHOPTHOTO PiBHA. TEXHOIIOTIT yIpaBIiHHS TIOTOKOM JIaHUX.
[Tporoxon TCP. ®opmar TCP-cermenry.
[Tonustrss MAC-anpecarii. [ToHSITTS foMeHY KOTi31i Ta LIMPOKOMOBHOTO JJOMEHY.
KonektuBauit Mmetoxa mocrymny no cepenosuiina (CSMA/CD).
Mapkepuuii MmeTos goctyy jao cepenopuiia (Token Passing.) Mepesxi Token Ring.
Mepexi Ethernet.

17. llapaJesbHi Ta po3nojineHi 00YuCIeHHSA

OcHoBHI crmocobu mapanenbHOi 00poOku manux. IloHATTS miKOBOi Ta peanbHOI
MPOAYKTUBHOCTI. EQeKTHBHICTH 00YUCIIOBANBHOT CHUCTEMHU. 3alleKHICTh MPOIYKTHBHOCTI
poOOTH CUCTEMU BiJl TOBXUHU BX1JHUX BEKTOPIB.

Crniocobu 3‘eHaHHS TPOLIECOpiB B 0araTornpoLecOpHHUX cHucTeMax. Tomosoris,KilbKicTh
3B‘s13KiB Ha oauH nporiecopHuit enemenT (I1E), Bincrans mixk HaliBinnanenimmmu [1E.

I'pad mapanenbHOro anroputMy Ta Horo kaHoHi4Ha (Gopma. XapakTepUCTHKH Mapaiedi,
MPUHIUI TOOYI0BH.

[TonstTTs BapTOCTI pOOOTH, MPUCKOPEHHS Ta MPOIYKTUBHOCTI CHCTEMHU. 3aKOHU AMmiana.

Mepexi Ilerpi. Enementn wmepex Ilerpi. OcHOBHI TunM posmmpeHb. [IpaBuna
crpaiboByBaHHs. [Ipukianu 3acTocyBaHHs.

JlekoMno3uiis 3aja4i A NapajieabHOro BUKOHaHHA. Bumm nexommnosuiii. AHOMaJbHI
IIPUCKOPEHHS NPU BUKOPUCTaHHI JOCTIIHUIBKOT AekoMno3uuii. Kapra npoueciB (MenmiHr).

[Tapanenbha peamizariisi 00UUCIEHHS CYMH MOCTIOBHOCTI €IeMEHTIB BekTopa. Kackamna
Ta Moau(ikoBaHa kackaaHa cxema. OIiHKa MOKa3HUKIB €PEKTUBHOCTI aJITOPUTMY .

[TapanenbHa peainizaliis omepailii MHOXEHHS MaTpuIli Ha BeKTop. Bubip mapanenpHOTO
cioco0y oOuucnenb. OILliHKa MOKa3HUKIB e(QEeKTUBHOCTI ainroputMmy. Bubip Tomosorii
00YHCITIOBAJIBHOT CUCTEMH.

[TapanensHa peanizarisi onepaiii cOpTyBaHHS «OyibOAIIKOIO» Ta AITOPUTMY ILIBUIKOTO
coptyBaHHsa. Bubip mapanenbHOoro cmocody obOuncnenb. OIiHKAa TOKa3HHUKIB €(PEKTHUBHOCTI
anroputMy. Bubip Tonosnorii 00unCIIOBaIbHOI CUCTEMH.

Omeparrii mepeaadi 1aHUX MDK JBOMa Tporecamu B cepeaopuini MPI. Pexumu nepemaui
nanux. Opranizaris HeOIOKYyYHX OOMIHIB JAHUMH.

Oco06muBOCTI KOJIGKTUBHOTO 0OMiHY moBinomieHHAMU B cepenosuuli MPI. Komanmu.
Poinb kOMyHiKaTOpa B Iporeci OOMiHy.

AJNTrOpUTMH CHHXPOHI3allii B PO3MOAUICHUX CHUCTeMax: anroputMm Jlemmopra, aaroputm
Bbepxi, anroputm Kpicriana ta«aaroputMomM Haxabm.

Oprani3aiis B3aeMoii mpoiieciB. Y MoBu bepHcTaitHa.

Mogaenb mporpamMyBaHHS Ta IPUHIKII opraHizaiii mam’sti B TexHosorii CUDA.
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18. Oprani3zanis 6a3 1annx

[TopiBHSIBEHA XapaKTEPUCTUKA 0a3H JaHUX Ta TPAAMIINHOI (HaliIOBOT CHCTEMH.
Oco6auBOCTI Ta HETOJIIKM BUKOPUCTAHHS TPATUIIIMHNX (HAIOBIX CUCTEM.

Cucremu kepyBaHHs 6a3 qanux. OcHOBHI KoMrnoHeHTH 1 GyHKuii cyuyacanx CK/Ib.

Konnenryansna moaens nanux. CyTHICTh, aTpHOYT, 3B’ s130K. [liarpama «CyTHICTh-
3B’ S30K».

Pensuiiina Monens ganux Ta ii acnektu. [IoHATTS BiZHOIICHHS.

OCHOBHI OHATTSI PENAIIAHOT MOIENI JaHUX. THI JaHUX, TOMEH, KOPTEX, aTpHUOYT,
KapJIMHAJIBHICTb, CTEIIHb BiHOMEHH. CXeMa BiIHOIEeHH. B1acTUBOCTI BiIHOIIIEHB.

Pensuiitna anreOpa ta ii ocHOBHI oniepaitii. [IOHATTS pensiiiiHoT 3aMKHEHOCTI.

ACTIEKT IUTICHOCTI peIIALiMHOT Moien JaHuX. BuMora 1iTicHOCTI CyTHOCTEH Ta IMOCUIIaHb.

OcHoBu Teopii Hopmarizanii. BiractuBocTi HOpMabHUX (HOpM.

SQL — moBa crpykrypoBanux 3anuTiB cydacaunx CKB/I. Turm narmx moBu SQL.

Cropenns 3anuty. [TonstTs Bubipku. Oneparop SELECT Tta npuknaau ioro
BUKOPUCTAHHSI.

ArperatHi ¢pyskuii.Onepariii 3’ €1HaHHS BiIHOIICHD.

CtBopenHst 0a30BUX BiHOIIEHD 3a qornomororo oneparopa CREATE TABLE.

CrBopenHs ooOMexeHb 11 rmoJiiB Tabmuii:Identity, Not Null, Default, Unique, Check,
Primary Key, Foreign Key.

['pymyBanHs qanux Tabmwii 3a qoromororo nupektuB ORDER BY 1 GROUP BY.

19. 3axuct iHdopmailii B KOMII‘I0OTEPHUX CHCTEMAaX
[MonsarTs mpo iHdopMmartito sk 00’ €kT 3axucTy. BnactuBocti iHpOpMallii, o miaIsaralTs
3axucty. [lonsrrsa mpo I30/.
Krnacugikauis 3arpo3 iHdopmanii Ta Meronu OOpOTHOM 3 OCHOBHHMH 3arpo3ami.
HeoOxiaHicTh KOMIUIEKCHOTO MIAXOAY 10 3aXUCTY 1HPopMariii. @opMyBaHHS MOJITUKN OE3MEKH.
Mopnens 3arpo3. Moxens mnopymrHuka. HaifOinmein  HeOe3neuyHi 3arpo3u  Cy4acHUX
KOMIT IOTEPHUX CUCTEM 1 MEPEXK.
Ominka pyU3MKiB mignpueMcTBa. BapTicTs Ta nina iHdopmarii.
O06‘exTH 3axucty iHpopMalii Ta TeXHIUHI KaHaIM ii BUTOKY. [IOHATTS Hebe3neyHoro
curHaiy. Knacugikaiiis TeXHIYUHUX KaHaJIIB BUTOKY 1H(pOpMaIlii.
MeTtoau Ta ciocobu 3axucTy 1H(pOopMallii BiJ] BATOKY TEXHIYHUMH KaHalaMu. AKTUBHI Ta
MACUBHI CIIOCOOU 3aXUCTY.
[TacuBHu 3aXKCT. XapaKTEPUCTUKU ACUBHUX 3aCO01B 3aXHCTY.
AKTHBHM 3aXUCT. XapaKTEepUCTUKU aKTUBHUX 3aCO01B 3aXHUCTY.
OcHoBHI 3ac00U TEXHIYHOI PO3BIAKH.
Kiacudikarist cucrem 3a cryneneMm 0e3neku Ha 0CHOBI «OpaHkeBOT KHUTHY. [IoHITTS
oesneunoi cuctemu 3rigao 3 TCSEC.
Knacudikamis aBromaruzoBanux cucreM (AC) Ta crangapTHi GyHKIIOHATBHI TPOii
3axuIeHocTi oOpobmoBabHOI iHGopMarii Big HC/I.
OCHOBHI OHATTS AUCKPeNiiiHOi Moz focTymy. [i mepeBaru Ta HeJIOMiKH.
Mogens goctyny XappicoHa-Py330-Ynbmana . [i nepesaru ta Heomiku.
Monens nocryny benna-Jla-ITagynu. IlepeBaru Ta HeJOAIKM MaHIATHOT MOJIETTi IOCTYILY.
OcnosHi 3aBaanHs 3axucty OC. [IpuHIMNM KepyBaHHS TOCTYIIOM CY4aCHUX
yHiBepcanbHux OC. AyTeHTudikariis, aBropusaiiis Ta ay1uT. [I[poToKos «BUKINK-BIITOBIAbY.
OcunogHi 3aBaanss 3axucty OC. [TpuHIMNM KepyBaHHS JOCTYIIOM CyYacHUX
yHiBepcanpHux OC. AyteHTudikamis, aropusais ta ayaut. [Iporoxon Kerberos.
OcnogHi 3axucHi MexanizmMu UNIX. [Tpunnunosi Hepomiku 3axucty UNIX Big HC/I.
OcHogHi 3axucHi MexanizmMu Windows NT/2000/XP. [TpuHIHITOBI HEOIKK 3aXHUCTY
Windows NT/2000/XP sig HC/I.
Meroau miicuiIeHHs 3aXUCTy yHIBepcanbHuX onepamiitaux cuctem Big HCJI. Bumoru no
JIOTATKOBUX 3aCO01B 3aXUCTY.
3axuct iHpopMarlii BiJl KOMIT FOTEPHUX BIPYCIB.
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20. In:xeHepisi mporpaMHoOro 3ade3nevyeHHst

OcHOBHI TIOHATTSA Ta TMpobjeMa pPO3pOOKH TporpamMHOro 3abe3nedeHHs. lcropis
CTaHOBJICHHS IPUHITUIIIB po3poOku [13.

XKurresuit ki [13: knacuunuii (Bogocnaauuii), cripansuuii, Rational Objectory Process,
Rapid Application Development (RAD), ekctpemansue nporpamyBanss (XP).

Amnamni3, crenmdikarmist, Bepudikamis ta Bamigamis sumor go [13. OyHkuioHambHI Ta HE
(byHKIIOHABHI BUMOTH J0 POrpaMHOro 3abe3neueHHs. Meroau yrouneHHst BumMor jo 113.

[IpoextyBanusi apxitektypu II3. CTpyKTypyBaHHS CHCTEMH: MOJEIi PEHNO3UTOPIIO,
KJIIEHT/CepBep, TpUpiBHEBA, OaraTomnrapoBa (aOCTpaKTHUX MalIvH). MoAeIOBaHHS yIIPABIIHHS:
MOJIeTIi IICHTPATI30BAaHOTO YMPaBIiHHSA Ta Ha OCHOBI TOMIA. MopaynpHa IEKOMIO3UILIS:
00’ €KTHO-OpI€EHTOBaHA MOJIEJIb Ta MOJIEIb IOTOKIB JJaHUX.

[Tpunimnu npoekTyBaHHA iHTepdelicy KopucTyBaya

CTpyKTYpHHUIA MiIX11 10 MPOEKTYBAHHS MPOTPAMHOI CUCTeMU. MEeTOI0NIOTisl MOIETIOBAHHS
SADT. [Tobyznosa giarpamu IDEFO.

MeTtoo0ris Moie0BaHHs MOTOKIB ganuX. [liarpama DFD.

[adopmaniitne mogentoBanus. [liarpama cyTHICTh-3B S30K.

MoBa UML. JliarpamMu BapiaHTIB BHKOpPUCTaHHS (IIPELICACHTIB), IOCIIIOBHOCTI,
B3aeMonil.

CtBopenHs giarpamu kiaciB. Ctepeotunu kiaciB. THIH 3B A3KIB MiXk KJlacaMH.

3anadi yrpaBiiHHS MPOEKTaMU. 3alli3HUN TPUKYTHUK OOMEKEHB.

[InanyBanHa rpadiky BUKOHaHHA IPOEKTy. YIPaBIiHHA PpPU3MKAMU IPOrPaMHOIO
MPOIYKTY.

Opranizamis poOOTH MPOSKTHUX KOMaHIW. Poii 1 30HW BiAMOBIJAIIEHOCTI YYaCHUKIB
KOMaHIH1 pO3pOOHHKIB.

Sxicts I13, Metpuku 1 ctannaptu sikocti. TectyBanus I13.

TexHiK0-eKOHOMIYHI MOKAa3HUKH PO3POOKH MPOrPAaMHOI0 MPOJIYKTY: TPYJOMICTKICTb,
YHCENbHICTh BUKOHABIIIB, TPUBAIICTh PO3POOKHU, MPOTYKTUBHICTb.

21. Komn’1oTepHi cucTeMH INTYYHOI 0 iHTEJIeKTY

OCHOBHI €eTanu pO3BUTKY IITYYHOTO IHTEJEKTY, IPUPOJHUMN 1 IUTYYHUH IHTEJEKT,
IHTYiTHBHE PO3YMIHHS Ta BU3HAYEHHSI TIOHATTS ,,IHTEJIEKT .

OCHOBHI IPUHIMIK PO3Mi3HaBaHHS 00pa3iB, 010JIOT1YHI AHAJIOTH CHUCTEM PO3Ii3HABAHHS
00pa3iB, pO3Mi3HABAHHS SIK 31CTABJICHHS Ta SIK MPUIHSTTS PilLlIEHb.

OcHOBHI MeTOIU pO3Mi3HaBaHHA 00pa3iB.

MareMaTHyHa OCTAHOBKA 33/1a4 PO3Ii3HaBaHHS 00pa3iB.

Metoa CyMillIeHHS 3 €TaIOHOM, METOJI IOYCTUMUX MEPETBOPEHbD.

Po3mni3HaBaHHS B IPOCTOPI 03HAK, T1I10TE3a KOMITAKTHOCTI, PO3AUIbHI (PyHKIIIT.

Po3mnizHaBaHHs B IPOCTOPI 03HAK, METO]] MOTEHIIIATIB.

baiieciBcbki MeTOIM po3Mi3HaBaHHS 00pa3iB.

CuHTaKCHYH1 METO/IM PO3Mi3HAaBaHHS, KiIacu(pikallis rpaMaTuk 3a XOMChKHM.

Onuc 300pakeHb Ha OCHOB1 (hOpMaIbHUX I'paMaTHK.

OcHOBHI METOIU NTONIEPETHBOI 0OPOOKU CUTHAIIIB, OTPUMAaHHS IEPBUHHUX O3HAK.

Metoau cermeHTallii 300paxeHs.

PosmiznaBanHs 00pa3iB, METO/I OTIOPHOTO CIIOBHUKA.

PosmiznaBanHs 300pakeHb, METO/I 30HIIB.

[TyuHi HEMPOHHI MEpEeXki, MOAENbHI HEUPOHH SIK IOPOTOB1 €IEMEHTH.

AxTuBamiiHi GyHKIIIT IITyYHUX HEHPOHIB.

[TepcenTtpon Po3zenbnara, croci® HaBUaHHS.

HapuanHs IITYYHUX HEUPOHHUX MEPEK 3 BUMTEIIEM.

HaBuaHHs IITYyYHUX HEHPOHHUX MEPEXK O3 BUUTEIIS.

BbararomapoBi HEHpOHHI Mepeski, MOKIMBOCTI OaraToIIapoBUX MEpEeX Yy MOPIBHAHHI 3
OJTHOILIAPOBHMH.
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AJTOpUTM METO/Y 3BOPOTHOTO PO3MOBCIOJKEHHS IMOMHJIKU JUIsI HEMTPOHHOI Mepexi,
napaMeTpH Ta MIBUAKICTh HABYaHHS.

CroxacTu4Hi METOIU HaBYaHHS HEUPOMEPEK.

HITy4Hi HEHpOHHI MepeKi 31 3BOPOTHUMH 3B’ SI3KaMu, Mepexi Xormdinaa.

[l Ty4Hi HEMpOHHI Mepexi 3ycTpiuHoro po3noBciokeHHs. [llapu Koxonena i I'poccOepra.

Bupimenns npoOisemMu  cTaGiIBbHOCTI-TUIACTUYHOCTI 32 JIOTIOMOTOKO  JIallTUBHOT
PE30HaHCHOI TeOopii.

['eHeTHYHI aNTOPUTMH.

BuxopucTtanss oneparopiB cXpeuryBaHHs 1 MyTallli B FeHETHUHOMY aJrOPUTMI.

Bupimenns 3amad  onTuMmizailii 3a JOMOMOTOK0 TEHETHUYHHX alIropuT™miB, (opmar
XPOMOCOM.

3HaHHS Ta N1IXO0AU A0 1X MOJAaHHA, BepOalbHO-/1eJyKTUBHE BU3HAUCHHS 3HAHb.

ExcrniepTHi cuctemu, crocoOu nmepeTBOPEHHS JaHUX Y 3HAHHS.

3B’A3KU MK 1H(GOpPMAIIHHUMHU OJMHUISIMU, TTPOOJieMa BUHATKIB, 00JIacTi 1 piBHI 3HAHb,
OiHapH1 IpeauKaTu 1 Tpiaga ,,00’€KT — aTpuOyT — 3HaYCHHS

BusnauenHs Ta kiacudikallis CEMaHTUYHUX MEPEX, apXiTeKTypa CEMaHTHUYHUX MEPEeK,
JIOT1YHE BUBE/ICHHS HA CEMAHTUYHUX MEpEKax.

@peiimu Ta ca0TH: 06a30Bi HOHATTS, (QpeliMu Ta 00’ €KTHO-OPIEHTOBAHE MPOTrpaMyBaHHS,
noHATTA 1po Moy UML.

Jloriuni moOy10BH Ta JIOTiYHI MOAET, OCHOBH YHCJICHHS MPEAUKATIB, MOOymI0Ba TEopii
neBHOi 001acTi 3HAHD.

[TpoxyxuiitHi Mozei, cxemMa poOOTH eKCIIepTHOI CHCTEMH Ha 06a31 PO TyKITii.

Heroune yoriune BuBeeHHS, 00poOKa HEUITKOT iHPpOpMaITii.

OyHKIIis HATISKHOCTI HEYITKOT MHOYKUHH, OCHOBHI Orieparii HaJl He4iTKUMUA MHOKHHAMH.

HeuiTke j0oriyHe BUBEIEHHS.

Merton LeHTpy TSOKIHHS KOMIO3HIIT MAaKCUMYM-MIHIMYM.

III. Ciucok Jgiteparypu
OcHoBHa

1. Jy6ouk B. I1. Buma maremaruka / B. I1. ly6oBuk, 1. I. FOpuk. — K. : BugaBaunrso A.C.K., 2004.
- 648 c.

2. y6osuk B. I1. Bumia matemarunka: 36ipauk 3amga4 / B. 1. JIyoosuk, 1. I. FOpuk. — K. : BugaBHHUIITBO
A.C.K.,,2005.-480c.

3. Jleitoyk B.T. Teopis enekrpuuHux Kin miusi cucremorexuikis / B.T.Jleiibyk. — YepHiBmi :
YepniBeupkuit Hanl. yH-T, 2011. —310 c.

4. baiigak 0. B. OcHoBu Teopii kin : HaBu. moci0. / 10. B. baiigak. — K. : Buma mkomna : Cioso, 2009.
-271c.

5.  JIamenko M. 5. Yucensni metoau / M. S, JIsmenko, M. C. I'onosaus. — K. : JIu6ias, 1996. — 356 c.

6. J[eitOyk B. I'. Anroputmu Ta meromau obuuciens / B. I'. JleitOyk, H. M. IBanymak. — YepHiBii :
YHY, 2011. - 125 c.

7. Boupapenko M. ®. Kowmm’rorepHa auckpeTHa Martemaruka: migpyunuk / M. @. BonaapeHko,
H. B. binoyc, A. I'. Pytkac. — Xapkis : Komnanis CMIT, 2004. — 480 c.

8. JeitOyk B. I'. [IpakTu4Hi 3aHATTS 3 AUCKPETHOI MaTeMATHKHU: HaBYaabHUil nocioHuk / B. T'. Jleii0Oyk,
H. T. BopoGens. — Yepnisui : YHY, 2011. — 152 c.

9. bBoiiko B. I. CxemoTexHika eneKTpoHHUX cxeM. Y 3-X kH.. KH. 1. AHaoroa cxeMOTeXHIKa Ta iMITyJIbCHI
npuctpoi/ B. 1. Boiiko, A. M. T'ypxiit, B. 5. XKyiikos. — K. : Bura mikosna, 2004. — 365 c.

10. Pynmenxo B.C. IlpomucnoBa enektponika: Ilinpyunuk / B.C. Pynmenko, B. 5. Pomamiko,
B. B. Tpudonrok. — K. : JIubigs, 1993. — 432 c.

11. Timumnaceka C.1O. IlporpamyBaHHs Ta anroputmizamis 3aga4d: HaBuampHuit mociOHMK /
C. 0. I'imunnchka. — YepHisii : Pyra, 2006. — 234 c.

12. Capomiok A. [1. OcHoBu anropuTMmizauii Ta mporpaMyBanHs: 30ipHuK 3aBaanb / A. I1. CaBomrok. —
X. : OcHoBa, 2011. — 207 c.

13. Asapsn A. A. OcHoBH anropuTMizanii Ta nporpamyBanHs: HaBuanbHuii mociOHuk / A. A. AzapsiH,
H. O. Kapab6yr, T.II. Ko3ukosa, O. I'. Pubanpuenko, A. A. Tpauyk, H. H. [llamoBanosa. — Kpusnit



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

20

Pir : Oxranllpunt, 2014. — 308 c.

Hyneus P.B., Kynpssues O.T. Apudmernuni ocHoBHu KoMl 1oTepHOi TexHikH. - JIbBiB:Jlira-IIpec. -
2006. — 142 c.

Martsienko M. II., Pozen B. Il., 3akmagamii O. M. ApxiTekTypa KoMIT ioTepa. Hapuanpamii
nocionuk. — K: Bumpapaunrso Jlipa-K, 2016. — 264 c.

XKa6iu B. I. Ipuxnagxa teopis nudposux aBromaris: Hasu. mociouuk / B. 1. XKabin, 1. A. XKykos,
I. A. Knumenko, B. B. Tkauenko. — K. : HAVY, 2007. — 364 c.

Camodaros K. I'. [Ipuknagna Teopis nqudposux aBromaris: [Tigpyunuk 1uist By3iB YKpainu 3a
criei. EOM / K. T'. Camodanos, A. M. Pomankesuu. — K. : Buma mik., 1987. — 375 c.
Kypakoscrkuii 1O. I1. Teopis indopmanii Ta koxyBanns: [Tinpyunuk / 1O. I1. XKypakoscbkuii, B. I1.
ITonropak. — K. : Buma mk., 2001. — 255 c.

Kypakoscbkuit FO. I1. Teopis indopmariii Ta KoayBaHHS B 3aqa4dax: HaB4ajabpHUi MOCIOHUK /
1O. I1. XKypakoBcokuid, B. B. T'Hininskuii. — Kuromup : XKITIL 2002. — 230 c.

Monica Borda, Fundamentals in Information Theory and Coding. —Berlin: Springer-Verlag
Heidelberg, 2011. — 504 p.

Camodanos K.T. Iudpoi EOM: Teopis ta npoektyBanHs / K.I.Camodanos, B.l.
Kopueituyk, B. I1. Tapacenko. — K. : Buma mk., 1989. — 427 c.

babuu M.I1., XykoB I.A. Komm'totepHa cxemorexHika: HaBuanpanii mocionuk.- K.: "MK-
[pec", 2008. — 412c.ix.

Menbauk A. O. Apxitekrypa komm'torepa. Haykose Bumanus / A.O.MenbHuk. — JIyIbK :
Bonmacpka obmacHa apykapas, 2008. — 470 c.

D.Patterson, J.Hennessy. Computer Architecture. A Quantitative Approach. 6-thEdition. - MKP, Inc.
2017.- 1141 p.

Linda Null and Julia Lobur. The Essentials of Computer Organization andArchitecture. - Jones and
Bartlett Publishers. 2003. 673 p.

Mostafa Abd-El-Barr, Hesham EI-Rewini. Fundamental of computer organization andarchitecture. -
A John Wiley & Sons, Inc Publication. 2005. 273 p.

Andrew S. Tanenbaum. Structured Computer Organization (6th Edition) 6th Edition,2013.
V.Hamacher, Z.. Vranesic, S.Zaky. Computer Organizatior.- McGraw Publ. Company,1990.

Parallel Computer Architecture: A Hardware/Software Approach. David Culler andJ.P. Singh with
Anoop Gupta . - MKP Inc., 1998. 1100 p.

Hardware and Computer Organization. The Software Perspective By Arnold S.Berger. - Elsevier Inc.
2005. 513p.

BoukaproB O.10., I'onem6o B.A., ITapamyn A.C., Auyk B.O. Kibepdiznuni cucteMu:TeXHOMOTIi
300py manux. 3a penaxiii npodecopa Menbuuka A.O. JIpeiB. Marno:nis-2006. 2019. — 190 c.

Peter Marwedel. Embedded Systems Foundations of Cyber-Physical Systems, and thelnternet of
Things. Third Edition. 2018

Kopkimko T., Menbauk A., MenbHuk B. AnroputMu Ta mporecopu CUMETPUUYHOTOOIO0KOBOIO
mmpysanus. — JIbis: baK, 2003. — 168c.

E€wmenp B., Menbruk A., [Tonosuu P. Cy4acna kpuntorpadis. OcnoBHi nonstts. —JIsBiB: baK, 2003.
— 144c.

Menbauk A.O., Menbauk B.A. IlepcoHanbHi CymnepKOMII'IOTEpHU: apXiTeKTypa,lpPOCKTyBaHHS,
3actocyBanHs. Bugapuunreo HY «JIbBiBChKka mositexHika», 2012,590 c.

Hemugroxk M. A. ABToMaTH3auis NPOCKTYBaHHS KOMIT IOTEPHHUX cHcTeM. KOHCHEKT JeKWid ais
CTYJICHTIB crieriagbHOCTI «KOMIT T0TepHI CHCTEMH Ta MEpeXi» JACHHOI Ta 3a04HOI (OpMHU HaBUAHHS /
M. A. demumiok, B. S. Cementok. — JIynpk : JIHTY, 2009. — 64 c.

Axcak H.T. IlapanensHi Ta po3moxineHi oduucnenns : ninpyd. / H.I'. Akcak, O.I'. Pyaenko,
A. M. T'ypxiit. — X. : Kommanis CMIT, 2009. — 480 c.

Bpoiiane T. Tlapanensae nporpamyBanns: [louaTtkouii kypc : HaBu. mociOHMK aiist B3iB : Tiep. 3
HiMm. / T. Bpoiiane. — Kuis : Bumia mixomna, 1997. — 358 c.

IMaciunuk B. B. Oprawnizaris 6a3 manux / B. B. ITaciuauk, B. A. Pesniuenko. — K. | BunaBuunua
rpyma BHV, 2006. — 384 c.

KoHcIekT neKiif 3 HaBYambHOI TUCHUIUTIHA «KOMIT FOTEPHI CHCTEMH INTYYHOTO iHTENEKTY» /
ykiaz.: C.B. bamoscsk, X.C. Onaiiceka. Uepnismi: UHY, 2022. — 175 c.

KoMIT’1oTepHi CHCTEMU MTYYHOTO 1HTEJISKTY: METOAMYHI BKa3iBKH 710 JJAOOPATOPHUX POOIT / yKIIas,.:
C.B. banoscsik, X.C. Onmaiicpka. Yepnismi: YHY, 2022. — 96 c.


http://library.univer.kharkov.ua/OpacUnicode/index.php?url=/auteurs/view/48638/source%3Adefault
http://library.univer.kharkov.ua/OpacUnicode/index.php?url=/auteurs/view/48638/source%3Adefault

42.

43.

44,

45.

46.

47.

48.

49.

10.

11.

12.

21

KyrkoBemskuii B.SI. PosmiznaBauus o6pasis: Hapuanbuuit mocioumk / B.S. KyTkoBempkmii, —
Muxkonais: Bug-Bo MAT'Y im. I1. Morumu, 2017. — 420 c.

CaBuernko A.C. Metoau Ta cucTeMu MmTy4HOro intenekty: Hapu. mociouuk / A.C. CaBueHko,
O. O. Cunensnikos. — K. : HAY, 2017. — 190 c.

Cy660rin C. O. Heiiponni mepesi : Teopis Ta npaktuka: HaBd. moci6. / C. O. Cy66otin. — XKXutomup
: Bu. 0. 0. €BEHOK, 2020. — 184 c. URL:
http://eir.zntu.edu.ua/bitstream/123456789/6800/1/Subbotin_Neural.pdf.

[IaxoBchka H. B. Crctemu mitydHoro iHTenekTy: HaBdanbuuii mocionuk / H.B. IllaxoBceka, P. M.
Kamincekuii, O. b. Bosk. — JIbBiB : Bugasuunrso JIbBiBcbKOI momiTexHiky, 2018. — 392 c.

Geron A. Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow /A. Geron. —
O'Reilly Media, Inc., 2019. — 510 p.

Hooda D.S. Fuzzy Logic Models. An Introduction / D.S. Hooda, Vivek Raich. — U.K., Oxfird: Alpha
Science International Ltd, 2017. — 408 p.

I'nmu6osenre M.M. Ultyunuii intenekt / M.M. I'mubosens, O.B. Onerpkuit. — K.: KM Akagemis,
2002. - 336 c.

JIutBun B.B. Inurenexryanbni cucremu : miapyunuk / B.B. JIuteun, B.B. ITaciunuk, FO.B. fuunmien.
— JIeBiB: Hoswii csiTt, 2009. — 405 c.

JlonaTkoBa

Mkine M. 1. Buma matemaruka / M. 1. lkins, T. B. Konecuuk. — K. : Buma mxkona, 1985. — 512 c.
30ipHUK 3a/1a4 3 TEOPETHYHHX OCHOB elleKTpoTexHiku. Yactmra 1 : HaBY. mocib. / 3a pen. A. FO.
Bopo6keBuua., O. 1. lllerenuna. — JIpBiB : Marromis miroc, 2006. — 224 c.

®enpaman JI. I1.  Yucenpui wmertogu B iHdopmarumi / JL I1. @enpaman, A. 1. Iletpenko,
0. A. imutpiepa. — K. : Bunaauua rpyna BHV, 2006. — 480 c.

Hikonbcekuit 0. B. [luckperHa matemaruka: minpyunuk / FO. B. Hikonbcbkuii, B. B. Ilaciunuk,
10. M. lllepbuna. — JIbBiB : Maruoinis-2006, 2009. — 432 c.

Pynenxo B. [I. Kypc indopmatuku (uactuna 2). OcHOBHM ainropurmizamii Ta HOporpaMyBaHHS:
Hapuanbuuit nocionuk / B. JI. Pynenko, O. M. Maxkapuyk, M. O. Ilatnamxkoriy; 3a pea. B. M.
Mapgzirona, B. 0. Bukosa. — K. : ®enikc, 2002. — 200 c.

CniBakoscbkuii O. B. OcHoBH anropurMizanii Ta nporpamyBaHHs. OOUHCIIOBaIbHAN €KCIIEPUMEHT.
Po3B’s3aHHs Tipo0iieM e(eKTHBHOCTI B ATOPUTMAax MOMIIYKY Ta cOpTyBaHHs: HaBuanbHMiA MOCIOHHK /
O. B. CniBakoBcrkuii, H. B. Ocunosa, M. C. JIeoB, K. B. bakymenko. — XepcoHn : Aitnanr, 2011. —
100 c.

Kopniituyk B. I. OcnoBu komm'torepHoi apupmeruku / B. 1. Kopniituyk, B. I1. Tapacernko. —
K. : Texnocdepa, 2005. — 168 c.

Doran R. S. The Theory of Information and Coding [Second Edition] / R. S. Doran, M. Ismail, T.-Y.
Lam, E. Lutwak, R. Spigler. — Cambridge University Press, 2002.

bepestok H. T. KomyBanus indopmanii (asiiikosi komu) / H. T. bepesiok, O. T.
Anpgpymenko, C. C. Moumwmipkuit Ta 1H. — XapkiB: Buma mkooa, 1978. — 252 c.

Bepesko JI.O. Cucremne nporpamue 3abe3neuennst / JI. O. Bepesko, B. B. Tpouenko. — JIbBiB :
BunaBHuumii Bijain [HCTUTYTY MiIIIPHEMHUIITBA Ta MEPCIEKTUBHUX TexHousorid mpu HY «JIIy,
2006. — 148 c.

Hemumrok M. A. ABToMaTH3ailis MPOEKTYBaHHSI KOMII IOTEPHUX CHUCTeM. METOJWYHI BKa3iBKH JIO
BUKOHAHHS CaMOCTilHOT poOOTH Ui CTYAEHTIB criemiaabHocTi «KoMI'I0TepHI CHCTEMH Ta MEpexi»
JIeHHOi Ta 3a04yHOi Gopmu HaBuaHHs /M. A. Jlemumiok, B. [. Cemenrok. — Jlynpk : JIHTY, 2009. —
44 c.

Hemumiok M. A. ABromaru3sallis MPOEKTYBaHHS KOMIT FOTEPHUX CHCTEM. METOIUYHI BKa3iBKH JI0
JabopaTOPHUX 3aHATH JJIS CTYIIEHTIB CIeliaabHOCTI « KOMIT IOTepHI CHCTEMH Ta MEPEXi» JICHHOI Ta
3a04HOI hopmu Hapuauus / M. A. lemumiok, B. 5. Cemenrok. —JIyupk : JIHTY, 2008. — 72 c.


http://eir.zntu.edu.ua/bitstream/123456789/6800/1/Subbotin_Neural.pdf

22
IV. KPUTEPII OLIIHIOBAHHSA

Bcerynae daxoBe BUunpoOyBaHHS MPOBOAUTHLCS B TECTOBIM OpPMi 32 HACTYITHUM TOPSIKOM:
JI0 KO’KHOTO 3aBJIaHHS MPOIOHYETHCS 4 BapiaHTH BiAMOBiIEH (IUCTPAKTOPH), 3 IKUX JIUIIEC OJUH
NpaBUIbHUNA. 3aBIaHHS BBAKAETbCS BHUKOHAHMM HENPABWIBHO, SKIIO: a) I03HAYEHO
HEMpPaBWIBHY BIJMOBiAb (IUCTpaKkTOp); 0) MO3HAa4eHO 1Ba ab0 OuIbIIE BapiaHTIB BIAMOBIII
(mMCcTpaKkTOpH), HABITH SKIIO Cepell HUX € MpaBUJIbHA BIJIMOBIIb (AUCTPAKTOP); B) BIAMOBIAL HE
MO3HAYEHO B3arali.

Ex3amenarmiitne TectyBanHs nependoadae 40 nutanb. OmiHIOBaHHS BiIMOBII BCTYITHUKA HA
KOXXHE 3 TIMTaHb 3/IIHCHIOETHCS 32 ypaXyBaHHSIM TaKUX HOPM Ta KPUTEPIiB:

— TepIIHH piBeHb 25 TeCTOBUX 3aBJaHb, KOXKHE 3 SKUX OI[IHIOETHCS 10 2 Oana;
— gapyruii piBeHb 10 TECTOBHX 3aBlIaHb, KOXHE 3 SIKUX OIIHIOETHCS 110 4 Oasa;
— TpeTiil piBE€Hb 5 TECTOBUX 3aBJlaHb, KOKHE 3 IKUX OI[IHIOETHCS I10 6 OaltiB;

3aranbHa OIlIHKA 3@ TECTYBaHHS I1IpaXxoBYEThCA K cyMa OaliB HaOpaHUX abiTypieHTOM 3a
TphOMa PIBHSAMH 3a IKaor oliHoBaHHg 80-200 Gais.

MakcumanbHa KuUlbKiCTh OasliB Ha BeTynHoMmy icnuTi — 200 OaniB. OOpaxyBaHHs
3MIIHCHIOETHCSI aBTOMATUYHO CHCTEMOIO.

BerynHuii icnuT BBaXKA€ThCSl CKIAJICHHMM 32 YMOBU OTPUMAaHHS a0iTYpiEHTOM HE MCHIIE
100 GaniB, 110 BiATOBiAA€ HIKHIM MEX1 OIIHKH 33JJ0BIIbHOTO PiBHSI.

PimenHs mnpo 3apaxyBaHHs BCTYIHHKAa Ha HaBUYaHHS MpUAMAaeTbes [IpuitmManbHOO
KoMmiciero YepHiBEIIbKOTO HAI[IOHATBHOTO YHiBepcuTeTy iMeHi IOpist @enpkoBUYa BiIOBITHO 10
BCTAHOBJICHOT YHIBEPCUTETY JIilIeH31i 32 HaOpaHUM KOHKypcHMM Oanom 3rimHo 3 IlpaBunamu
npuiioMy 110 acmipaHTypu YUepHIBEIBKOTO HAI[lOHAIBHOTO yHiBepcutery imeHi IOpis
@®enpkoBrua Ha 3000yTTs BUIOI OCBITH CTymeHs JAokTtopa ¢inocodii y 2026 por,
3aTBepAKeHOT0 BueHoro panoro YepHIBEUBKOro HaI[lOHAJIBHOrO YHiBepcuTeTy imeHi FOpis
®enproBuua 27 kBiTHS 2026 poky, mpoTokoi Ne 5.



