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1. MeTopoJioria npoekTyBanns Ta 3arajbHi Bizomocti npo CAIIP

3HaveHHs Ta poab apromaTusauii npoexktyBaHHs (All) ans pPo3BUTKY eKOHOMIKH KpaiHu.
KomnniexkcHul migxia a0 aBTOMAartH3amii MpOSKTYBaHHsS, BUPOOHHULTBA Ta YMpaBIiHHA, 3B'S30K
CAIIP, ACY TIT i I' AIlL Icropis po3suTky i cydacHuii cran CAITP. Merta ta 3amaui mponecy
npoekTyBanHs. biouso-iepapxiunuii miaxinz g0 npoekTyBaHHs. [Ipuxiamu iepapXiyHuX piBHIB i
ACTeKTiB pK onuci 06’ €KTIB [MpPOEKTyBaHHS Y KOHKPETHHX o0sacTsx TexHiku. [TpoexTHi onepauil,
IpOLEeAypPH, eTalmu [poeKTyBauHs. BucximHe Ta HucxigHe npoektyBanHs. Kracudikanis
napaMeTpiB 1 3MIHHHX Yy omHcax npoekroBaHux o0'exTiB. Knacudikaiis nmpoekTHUX mpouemyp.
Tunosi npoektHi npoueaypu Tta nocaigopHocti npouenyp. Crpykrypa CAIIP. Tlpusnauenns
pi3HOMaHITHMX BUAIB 3ade3neuenss, wiuacudikauis ta npukaaau niacuctem. Pisri CAITIP.
[Tpunmunu nodynoeu CAIIP. [Tpuknanu ctpykrypu CAIIP, aitouux B MPOMHUCIOBOCTI.

2. Texuiune 3atdesnegenusn CAIIP

[lpu3nadenns Tta Kiracudikauil 3acobis  nporpamuoi o00poGkm nanux. Cimeiicrea
KOMITIOTEpiB, o BukopuctoByrothess B CAIIP, ix xapaktepucTtuku. baratomamuHHI Ta
Oararonpouecopui 00uMCIIOBaIbHI CUCTEMU. APXITeKTypa cydacHHX Komi'totepis. CrnewianizoBani
npouecopr. MyneTHMeitHI 3acobn. [ pad-cranuii. MogemHi 3acobu T0KanbHUX Ta TI00ATBHAX
eS'micmoBansaux Mepex. KomruiexcyBanus amapatHux 3aco0iB B CAIIP. Apromaru3oBaHi Micus
MPOSKTYBA/ILHUKIB Ta iHTEpakTHBHO-rpadiudi CHCTeMH. IX CKIag Ta pPekuM (YHKLIOHYBAHHS.
Obuncmopanehi  Mepexi CAIIP. Knacmdikauis obuuciroBaisHEX Mepex. Anapartypa
nepelaBaHHs JaHuX.

3. MaTtemaTH4yHe MOJeAI0OBAHHA TA aHais TexHiyaux o0'exris B CAIIP

OcobnuBocTi MarteMaTHYHUX MOJENEeH a pI3HOMAHITHHX i€papXiYHHUX pIBHAX ONUCY
o0'ektiB. [lokasHukyu epeKTHBHOCTI Ta BAMOUI A0 MOjeneH, 3acobiB i aaropuTMiB  aHanily B
CATIIP. ITonsrrs npo oGiacti agexksatHocTi moaenei. Knacudikauis mMaTeMaTuuHUX Mozeneit mo
CTYIEHIO JeTalbHOCTI BiIOOpaXkeHHs BIAacTHBOCTEH o00'ekTy, 10 Xapaktepy BimoOpaKeHHs
BlacTHBOCTEN, Mo 3acobam oTpumanHs. [Ipukinagu MareMaTHUHHX MoJeledl Ha MIKpOpPiBHL
[TopiBHsiHHS 3aco0iB KIHIEBHX  BiJl'€MHOCTEH, KIHIIEBUX EJIEMEHTIB Ta ME/KOBHUX €JIEeMEHTIB,
Huckperusauis Ta anreOpaizauis piBHAHb B 3aco0ax KiHIEBHX Bia'cmHocTelt. Jluckpermsauis i
anreOpaizauis piBHsHb B Merogax KiHneBux enemeHtiB (MKE). Eranm 3actocysanns MKE.
[Tpuknagu aHamizy TexHi9HHX 00'exTiB 3a moroMoroo MKE. CyTTeBicTh METOAY CyNEpeIeMeHTIB.
Awnanoril (pi3HUHUX BENTHYUH Ta PIBHSHB MPU MOJEIIOBaHHI 00'€KTIB Ha MakpopiBHI. KoMnoHeHTHI
Ta Tornonoriudi piBHsHHA. [TogaHHa cTPyKTypu 0O'eKTiR 3a JONOMOrOK €KBiBaJIEHTHHX CXEM Ta
rpadis. [TomocHi rpadu. Qopmanizaiis npoUeIypH YKIaJeHHs MaTeMaTHYHUX MOJenel cucteM 3
MaTeMaTHYHAX MoJeneif eNeMEHTIB Ha OCHOBI BY3JI0BOrO MeTody. ATOpHIMH (OpMyBaHHs
marpuini SAxo6i. OcobiMBOCTI METOMIB: TAOIMYHOIO Ta 3MIHHUX CTaHy. YucenbHI METOIM aHamizy
00'exTiB Ha MiKpo - 1 MakpopiBHsX. Metox ['aycca ans pilneHHS cucTeM MiHiAHMX anreOpaidyHux
piBHsiHb. [TOHATTS NpPO PO3PsLKEHMX MATpuli. BpaXyBaluispo3psyKEHOCTI MaTpUllb B METOAI
[aycca. Meton nporouku. OntumansHe yropsiaKyBaHHs psakiB ra ctoBOunkiB. Metoan HeioToHa,
3eiinens, SAxo6i, IIBP rta mnpocroi itepauii mis pimeinis CHCTEM HeniHifHMX piBHAHL |
TPAHCLEHICHTHHX piBHSHb. [lopiBHAHHS MeTodiB. YucenbHI MeTOOW IHTErpyBaHHsS 3BHYAHHHX
mieperuianbHux piBHsaHb (31IP). SBHI Ta HesBHI MeToau. TpuBaaicTs oG4KcIeHb 1 061acTi O11bin
NPHIHATHOTO 3aCTOCYBaHHs MeToaiB, Meronu Ditnepa, Pynre-Kyrra, Anamca-bampopra, Anamca-
Maynrona, ['ipa. Mertoan awanisy tpuBanocti ¢i3H4HuX cHcTeM. YucenbHI METOIM BH3HAUSHHS
BJIACHHMX 3HA4YeHb i BIACHUX BEKTOPIB MATpHIlb. MeToau aHami3y CTallioOHapHUX PeXKUMIB BaraHb y
crabomemndipoBanux cucreMax. Aaroput™ 3iinpina-Tpuka. lmaxu nigBuiueHHs edeKTHBHOCTI



MeTOmiB aHamisy. Jlekomnosumis Ta mgiakonTuka. 3acobu (bparmenTanii o6'ekriB, cTpykTypa
MaTpuik SIko0i B MATEMaTHYHIX MOJIENsSIX 06'€KTiB mpu JIaKONTHYHOMY T AX0Ai. MeToau migexem.
ANITOPHTMH  TIOAULIEHOTO  iHTerpyBaHHs. MeToau BpaxyBauHs coGMTIHHOCTI. PosninbHe
IHTEIPYBaHHS B METOJAX  OJHOCTIPAMOBAHHX Mofenell Ta penakcanis (Gopmu curany.
Kombinysanns mogeneit i Mmerontis B npomeci aHai3y. 3milane Ta GaratopiBHeBe MOIETIOBAHHS.
AzjanTuBHe MonemoBaHHs. [lixxomau 10 aHamizy of'exTie Ha MeTapiBHi. 3acTocyBaHHS METOiB
aHa/li3y CHCTeM aBTOMATHYHOIO yMpaBiiHHS. MOAETIOBAHHS JTOriYHEX Ta GynkuionanbHUX cxem
AUCKPCTHUX mpunanis. CHHXPOHHE Ta ACHHXpOHHE, ACTbTa-TPOIYHE MOIEIIOBaHHSA., Mertoau
PIICHHS JOT{YHMX piBHAHb. BHABIEHHA pPU3MKIB 36010 Y uudposiit amaparypi. Meroau
GaraTo3HaYHOrO JOTIYHOrO CHHXPOHHOrO MOIEIOBAHHS. [10IaHHsA CKIAMHIX 06YHCTIOBATEHNX T4
iHpopMaLifHUX cHCTEM y BHIISAI CHCTEM MAacoBOIO obcnyroByBanHs. Enementa mogernei,
Opranizauis cobUTIHHOTO Ta HACKPI3HOTO MOJETIOBAHHS, 3acTtocyBaHHsA METOMIB IMiTamiiHOrO
MOZEMOBaNHA ans aHamizy ¢yuxuionysanus CAIIP. TTpouenypu 0araToBapiaHTHOTO aHAI3Y.
Ananiz uyrmusocti. Metomu mpupocTy, npsimMumii, Bapiauiinui, perpeciiinuit. CrarucTHYHHN
aHami3. Meron Haifripworo Bumagky. MeTon CTATHCTHYHMX ICIHTIB. ANTOPUTMH 3aBJaHHS
BHIIAAKOBUX 3Ha4YCHb TapameTpam enementi. Cratuctuyna obpobka pesysbratiB, TouHicTs Ta
TPYAOMICTKICT CTATUCTHYHOrO aHani3y. OCHOBHI MONOKEHHS FeOMETPHYHOIr0 MOEITOBaHHA, [[BO-
Ta TPHBUMIPHE MOZIETIOBaHHs 00'€KTIB: CKEeTHA MOENb, rpaHeB] Mojer, [apamMeTpu4Hi Moe.
Tumi  306paxens  (abcrpakThi, cuMBOMIUHI, cnpouteHo-Qiiypri, peamictuuni).  Knacu
(lmentudikamis, mopdonoris, 30BHIMIHIA BUCISI, FeOMETpIsl, OCBITJIEHICTh, CTPYKTYpa), KaTeropii
(Tomosiorivba, BisyanbHa) i THNM (CeMaHTHYHA, CHHTAKCHYHA, CTPYyKTYpHa) rpadiunoi indopmanii,
3acobu 3asnanns rpadiunoi iHpopMarii: crpykTypHO- CHMBO.IYHHH, pelenTopHuil, aHatiTHIHU,
KOOp/MHATHHHA. PISHOBHAM MaremMaTHYHHX — Mofeneil TeOMETPHYHMX 00'eKTiB. [TpuaUKnH
MPOCKTYBAHHS CXEMATHYHUX 300paeHb Ha ekpaHi micrsieto. Enementu rpadiunmx 300paxeHb.
OcHoBHi rpadivni onmepauii. Tpusumipsa inTepnomsuis Ta 3raaxyBaHHa. Moneni moBepxoHs.
[losepxni Kynca. T'eomerpuuni mogeni o6'emHnx Tin: KapKacHi, MOBEPXHEBI, TBEPAOTIMbHI.
['eomerpuuni NePEeTBOPEHHS.  300pakeHHs (00epTaHHs, mepeHeceHHs, MacluTabyBaHHs).
Maremaruuni Moneni B TexHoOmOrii mMammHOOYXyBaHHS: TaGIHYHI, MEepekKeBi, MepecTasoBOUHi,
TeopeTHYHi. MaTeMaTHYHe MO/IeIIOBAHHS TEXHOIOMTYHIX NPOLIECIB Ta IX ENIEMEHTIB.

4. Cunre3 onncis Texuiuyunx 06'exrie 8 CAIIP

Cyrresictb 3amau napamMeTpuyuHol onTuMizanii i CTpyKTypHOro cunresy. [locranoga 3amaui
ONTUMI3ALIl napaMeTpiB fK 3a7a4i MaTeMaTHYHOKO nporpamyBanHsa. Kpurepil ontumanbHOCTI, 1110
Bukopucrarotbes npu AlL Ilonsarrs npo Gesniu Ilaparo. 3aco6u HOpMaiisauii mapamerpis.
Meromm oxHoBuMipHOT omTuMizauii. Knacugikamis metoxis GararomipHol omrumizanii. Metozu
HYJIbOBOTO, TIEPIIOTO 1 APYroro nopsakis. [opisHsHHsS MeTo1iB Ge3yMOBHOT OInTUMi3auil, 3BeJeHHs
3aj1a4 yMOBHOI onTHMisauii 20 GesymoBHOI. MeTonn wTpadrux ynxuiit. Metoanm nomyky
makcumina, OcoGnuBoCTi 3ana4 MiHIHHOTO NporpaMyBaHHs, 1x pimenns. [Ipouenypu ontumizamii
nomyckis. [locranosa 3anau Brucanssrinepdiryp B o6macTs miesnaTHoCTI. 3aco6u HOPMYBaHH$
napameTpiB. AJITOPATMH LEHTPYBAHHSA Ta ONTUMI3aLi] nonyckis. [Tocranosa 3agau GaratopisreBoi
ontumMizauii. OuTHMi3aLis TeXHIYHHX BHMOr I8 TeXHIYHHUX 3aBAaHb [PH HUCXITHOMY
npoekTyBanHi. OCHOBHI Bizomocti npo rpadu. Jlanmors, uukiH, MapmpyTH, aepesa. Marpuui
MHUIAEHUH Ta cymikHOoCTI. XapakTepucTHuni wucia ipadi. I'ineprpadmu. INpuknagu nocranos
3aJa4 NapaMeTpUHHOI ONTHMI3aNil Ha pi3HOMAHITHHX IEpapXiuHuX PIBHSX MPOEKTYBAHHS BUPOGIB.
ITapamerpuuna onTuMH3aLHs TEXHONOTIYHUX TIPOLECIB, Knacudikamuis ta piBui cknagxocti 3azau
CTPYKTYPHOro CHHTe3y. OCHOBHI NMOMOXKEHHS NOLIYKOBOrO KOHCTPYIOBAHHS. Bubip ¢izuunoro
NpUHLMIY 4YHHHOCTL.  BiGmioreku ¢ismunux edexris. Meromu CUHTE3Y TEeXHIYHHX pilleHb.
bibiioTeks eBpucTHYHMX npuitfomiB. MeTomu  MOBHOrO nepebopy, CKOpoueHOro Tepebopy.
[OCIIIOBHOTO HAPOIILYBAHHS CTPYKTYDPH | BUALICHHS BapiaHTy 3 y3araibHeHO! CTpYKTYpH. MeTon
I-ABO  nepesa. Tlpuifomu  pilieHHs BHHAXITHWIBKMX 3azad. [lpuxnany 3BeneHHs 3amau
CTPYKTYPHOTO CHHTE3y [0 3ajadi JUCKPETHOrO MaTeMaTHYHOTO IpOrpamyBaHHA. MeTon




AMCKPETHO! ONTHUMI3alLi- BiaciueHHs, koMOinaTopHi, nokaabHOI onTuMisanii. Ouinka eGekTHBHOCTI
METOMIB pillleHHs KoMOiHaTOpHuX 3azau. [IpukiagM [OCTAHOB Ta AIrOPUTMIB pIilIeHHA 3anad
KOMIIOHOBKM Ta pO3MilleHHA OOIaJHAHHA, TPacHpOBKHM KOMyHikauiit. [locranoBa Ta Merosa
pillieHHs 387124 CHHTEe3y TEXHONOTIYHMX NPOLECiB i iX eneMeHTiB B MamuHoOGyayBaHHi. [Toctanosa
Ta METOIM PILIEHHS 3aJa4 CHHTe3y JOTiYHHX cXeM HUPPOBHX aBTOMATIB. 3aco0u aBTOMATH3AIii
MpoeKTyBaHHs iH(opMaLiiiHo-Kkepylounx cucteM. KoHuenii cueTeMHOro aHamisy i npoeKTyBaHHs
B SSADM. Meroznonoris CTpyKTypHOrO aHaji3y Ta NpoeKkTyBaHHS cucteM - SSADM. Burnaau
moneneit SSADM. MopemoBanHS TOTOKIB [JaHMX B mpoueci npoektypanHsa. Jloriune
MOJIEJIIOBaHHS TaHKX.,

5. JlinrBicTuune, nporpamue ta indgopmaniiine 3a6e3meuenns CAITP

Knacudikauis mos CAIIP. MoBi mnporpamyBaHHs, IPOEKTYBAaHHS Ta YIPABIiHHS.
[Iponenypni ta wenpouenypui wmosu. IlopisHsibHi Xxapaktepuctukn — AccemGrepa Ta
QIropuT™MiuHUX MOB BHcokoro piBHs ([Tackans 1 Ci miax Windows). [Tpuxians BXiZHHX MOB s
onucy cxem. [Ipu3HauyeHHs, MOKIMBOCTI Ta NPUKIAIH omeparopiB B rpadiunux mosax, VHDL.
3aranbHOULTLOBY Ta CTieNiasli3oBani MOBH iMiTauiliHoro MozentoBanHs. PexxuMu (yHKUIOHYBaHHS
OOYHUCIIIOBATLHUAX CHCTEM: OJHONPOrPAMHMI, MyJBTHIPOrPaMHMM, pO3MOAiAy dYacy, peaqbHOro
gacy. Jlucrunninm obcmyroByBaunns. [1pipeanus ta npiopuTeTy.

CucTeMy NPOEKTYBaHHS IeTEPOreHHUX KOMITOHEHTIB i (YHKUIOHATBHOrO MpOEKTYBAHHS.
[lporpamui cumynsaropu s Bepubikamii uudposux noriunux npunanis. CAITP 11s cTBopeHHS
HW/SW-cncrem. IMpuknagu makeris npuxiaguux nporpam CAITP: AutoCaD, PCAD. SOLAR.
POLIS, RASSP. Tenpenuii po3BHTKY Cy4acHHX CHCTEM IPOEKTYBaHHS B Beayuux (ipmax:
CADENCE, MENTOR * GRAPHICS, SINOPSYS. OcHOBHi MOJOXeHHS JOKYMEHTYBAHHS [0
CCK/l. Po3pobka npoipamuoro 3aGesneuenns CAIIP. TlpaBuia CTPYKTYpHOTO MpOrpaMyBaHHSI.
Bumorn 10 Moayneit. Asromarusauis mporpamysanss. Kpoc-cucremu. 3acobu BGynoBaHOTO i
CePBICHOTO TECTYBaHHs arapaTypd i nporpaMm. Meroan Ta 3acobm Bepudikamii Ta ceprudikardi
MporpaMHKX npoAykTiB. Opranisanis po6oTu KonekTuBy nporpamuctis. [ToraTrs npo Gankw i 6azu
AaHux. Bumora 10 Gankis nanux. Cucremu yupasninas 6azamu 1aHux. TUnmy cTpykTyp 6a3 maHux.
lepapxiuni, MepexeBi Ta penmsuiiini cTpykTypm, noriuna Ta QisudHa opraizamis 6a3 maiuix.
Opranizauis goctymy g0 jauux. PisHoBuau OamkiB nanux. IndopmarmiitHo-nmowykosi Ta
iHopmauiitHo-1oBiaKoBi cuctemu. Ocobausocti Gankis gannx B CAIIP. Tupopmamiiti MoOTOKH.
Mosu 6aHKiB 1aHUX.

6. Heitpomepe:xi B indopmaniiinux cucremax

Heiipo-mepexi, ictopis ix po3sutky. Ilpouecn HaBYaHHS B HEHPOHHHMX MepeKax.
Onxowaposuil nepuenton B HeHPOHHMX Mepekax. BararowapoBuit mepuUenToH B HEHPOHHHX
mepexkax. Mepexi Ha ocHOBI pamianeumx GasucHuX (yHKUid. MaumHu ONOPHUX BEKTOpIB B
HEHPOHHUX MepexaX. AcCOIaTHBHI MAlIMHH B HEHPOHHUX Mepekax. AHali3 I'OJOBHHX
KOMITOHEHTIB B HEHPOHHMX Mepexkax. Kapru camoopranisauii B HeliponHHX Mepexax. Mozeni Ha
OCHOBI Teopii iHpopmauii B HelponHMX MepexaX. CTOXAaCTHYHI MalIMHK B HeHPOHHUX Mepekax.
ATIpOKCHMALlisl CTOXaCTHYHUX MAlIMH B HelPOHHUX Mepekax. HelfpoauHamiune mporpaMyBaHHs B
HEHPOHHUX Mepeskax. Yacosa oOpobka i3 BUKOPUCTAHHSM MEpeXk MPAMOro PO3MNOBCIOKEHHS B

HeHpOHHUX Mepexax. Helipoaunamika B HeHpoHHUX Mepesxax. JMHAMIUHO KepoBaHI peKypeHTHi
HEMPOHHI Mepexi.

7. Hepemimenns indgopmanii B indopmauiitanx cneremax
Busnauenns KM, tunu KM, ix mepesard Ta HeOTiKH. Kareropii npunazgie y KM, ix

NpU3HAYCHHA Ta 0coOmMBOCTI. Mepeskesi apXiTekTypu. Pi3HOBHIM MepeikeBHX apXiTekTyp. ix
nepepary Ta Hexoniku. Tomosorii, Pissommm Tonomorii. PisHomanithi Tomonoriumi ¢opmu




nobynosn KM, ix Bmactusocti. OcHoBM MeToniB mepesaui iHpopmanii. PisHOBHAM MeTOIiB
nepefadi indopmanii, iX Hezomiku Ta nepemars. 3aransua ctpykrypa OSI momeni. Ictopuunuit
Hapuc croperns OSI mozeni. [lapu OSI mogeni. Posnoain wapis OSI mozeni Ha miaunapu, ix
poui. [Tpuriunu nepenayi inpopmarii 3rizgo OSI mozeri. [lepemitenns indopmanii mix mapavu
OSI mozmeni 3rizHo 1 konuernmii. I[Todsrrs [IPOTOKOIY, MPOTOKONBHOro creky. CniBmpans
NPOTOKOIIIB Ta MPOTOKOIBHUX CTEKIB Ha pisuux piBusix OSI mozeni. PoGota OPUCTPOIB, SIKI MOYKHA
BIAHECTH [0 MpaIiorOYuX Ha nesHoMy mapi OSI momeni. OcobmuBocti y poboTi npHCTpoiB, ski
MO’KHA BIIHECTH 10 meBHoro mapy OSI mozeni. Onuuuii nepeaavi iHopmanii Ha pisHUX mapax
OSI mopeni 3rigno koHuenuii il no6yxosw. MAC-anpeca. Metoau moctynmy 10 cepeioBuina
mepenadi inopmanii srigo OSI momeni. ITopiBHsiHHS YMOB Ta HOPHHLHUIIB poOOTH METOIiB
foctyny 10 cepeosuina nepenadi inopmanii. [IpuHuunu obminy indopmamii mix Pi3HUMH
ONepalifHIMK CHCTEMAMH 3a JOMOMOIrO0 BHKOpHCTaHHS KoHuenuii OSI mozmeni. 3B’S30K Mik
mapamid  OSI momeni ta mporpaMAMM  3aGe3rnedeHHsIM. AnprepHatuBun g0 OSI  mozerni.
CriBBiAHOIIEHHS AP y albTEPHATHBHUX MOETSX i3 urapamu OSI mozgeni. Axpecauis. OcHOBHI
cHCTeMI ajpecanii, X BJIACTHBOCTI. [TopiBHSHHS OCHOBHHMX CHCTEM aapecauil, X HeIOJiKiB Ta
nepesar. Mepexesi ampecn, ix mpmsnavenns. CKIafoBi YaCTHHH MepekeBHX azpec B pi3HHX
cucremax aapecauii. [Ipunuunu GopmyBaHHS MepexeBMX ampec B PI3HHX CHCTeMax ajpecaii.
[TomsirTa minciTkn. Bukopuctanus BracTuBocTelt Mepexesix azipec sl iX JOriYHOTO po3 e JHAHHS
Ha [ekinbka ¢isnuHo 06’eaHanux Mmepex. [IpaBuna, oGmexeHHs Ta CTaHIapTH HOpH HagaHHI
MepexeBuX ampec. Mepekesi NPUCTPOL. IO BHKOPUCTOBYIOTH aIpecH, iX BIACTHBOCTI Ta
npunLuny ix 411 y KM. Mapmpytusanis. OcHOBHI NpHHUMIN MapuipyTusaiuii. Posib aZpecH Ta
CHCTEM  MepexkeBOl ajpecauii y Mapupyrusadii. IlpoTokomn Mapmpyrtusanii, Ttabmuui
MapLIpyTH3allil, aIrOPUTMH MapIIpyTH3allii,

MepeikeBi MPUCTPOI, 1O BHKOPHCTOBYIOTH AIPECH TPETHOIO piBHS, 1X BIACTHBOCTI Ta
npuHmmny X mii y KM. Mapmpyrusaropu, ix cucrema xomana. Ba3osi Ta 0co6iiusi KOMaHau
HAJIAWTYBAHHS MapLIpyTu3aTopis. Crcrema maM'sti MapmpyTusatopis. KomManmm BUBOLY JaHuX y
mapmpytusaropi. Tabmuus mappyrusauii, Tabmuus intepdeiicis, Tabamis Tornosorii, Tabmuis
CyCiliB.

MepexeBi PHCTPOT, M0 BUKOHYIOTH POIb MapuIpyTH3aTopiB. IX BracTHBOCTI, npasuia ix
HaMaTyBaHHs, OIPUHLUHIN iX poboTH. Bractupocti MepexkeBux mpucTpois, mo BUKOHYIOTE POJIb
MapupyTusaropis. TaGauui maprpyrtusauii. [lepesaya nanumx 3rigso Tabaums MapLIpyTU3aiii.
Cnocobu moHoBneHHss Ta BHeceHHs iHpoOpMaumii 0 TaGIHIL MappyTusauii. [Tporokosu
MappyTusauii. AZMiHICTpaTHBHA BiAcTaHb Ta MeTpuka. [[pHHLHIM pobOTH PI3HHX HPOTOKOJIIB
MapLipyTusauii. Bzaemozis Mk pisHHMH TMpoTOKOMAME mapuipyrtusanii. [lepenaua mamux Mix
PI3HAMH NPOTOKOIAMH MapLIpyTH3alii. Mepexesi MPHCTPOI, IO BUKOHYIOTE PO/Ib KOMYTAaTOpIB. [X
BJIACTHBOCTI, NPaBuia iX HANAIITYBAHHS, NPUHUHMNH iX poGotd. CHeTema disuynux ampec. Ix
3B30K i3 aapecamMu TPeThOro piBHs. 3B'I30K KOMyTAIii T mapupytusanii. Ceiui, iX cucrema
KoMaHl. basosi Ta ocoGnuBi Komammy HanawTysanus ceiuis. [TopTu cBiuip Ta ix MPU3HAYEHHS.
bybepnsauis nanux y cpivax. Komawau BuBomy nauux y cpiuis. TaGnuus komyTanii, VLAN,
Cy)00BI THIIH JAHUX Y CBiuax.

8. 30epexenns indopmanii B ingopmauiitaux cucremax

basa nanux. Jlpkaneui 6asu nasux, posnomineni 6asu nauux, mepexxeBi 6azu manux. Bank
JaHuX. AnmidicTpyBaHHs 6asu mamuX. CHCTEMH KepyBanHs Oaszamu ganux (CKB]I).
[ToBuodynkuionansui CKBJl. Cepsepn CKBJ[. Knuientu CKB/. Ilepconansri CKBJl. CKBJ] i3
OGaratbMa kopuctyBayamu. Cxema oOMiHy indopmamicro mpu poGoti i3 BJI. Texcrosi nami.
iMOYNCENbHI [aHi, HEUiNOYMCENbHI [aHi, CHMBOMBHI naHi, Oyiesi nawi, KnienT-cepBepua
apxitexktypa.lepapxiuna Gasza nauux, MepexeBa 0asa JaHMX. pensuiiina Gasa AaHuX, MOCT-
pensiuiifna Gasa ganux, GaratoBnmMipHa 6asa naHux, 06 eKTHO-opieHTOBaHA Oasa tanux.Pensuiiina
MOJeNb NaHuX. [HAEKCYBaHHS, 3B’A3yBaHHs TaGuLb X PISHOBHIM Ta BIACTHBOCTI. Kontpons 3a
HITICHICTIO 3B’A3KIB MiX Tabiuisamu. TeopeTHuH] MOBH 3anmuTiB, pensiniiina anrebpa. Pensuiiine



4ucIeHHs. OOMEeIKeH S, POEKLis, MOeAHaHHs, po3nodin. Onepauil Hax MHOKUHAMH, O6 € IHAHHSL.
MePeTHH, Pi3HICTh, JleKapToBHil 100YTOK. Arperaiis, po3LUIMpPeHHS. nepeiimenyBanua. CyTHOCTI, 1X
POk Y CTPYKTYpi pensiuiitnux BJI. Atpubytn, ix pons y crpykrypi pensuiituux BJL Homenu, ix
posb y CTpyKTYpi pensiifinnx B/l 38’a3kn, ix posb y crpykrypi pensuiitaux BJI. Komnosuuis, 17
OCHOBHI NMPUHUMIHA Ta NpuBkna, [lepBunui kmoui, KoYl KaHIMAATH. 3B’ S3KH OIHH 10 OJIHOT 0,
OIUH 10 barathox, Garato 10 GaraThboX. YHapHi 3B’A3KH, noTpiiui 38 s3KM, MOTY/KHICTh 3B A3KIB,
Bubipka naunx 3 tabnuue 3a J0moMOroio MosH 3anuTis,OCHOBHI npobrnemu npoexkrypanus BJI.
OcHoBHI npuHIMNE npoextysanHs bJl.Merox wHopmaneanx ¢opwm, (popmyBaHHs BHXiaHOTO
BIJHOLUEHHS, B3aEMO3aIeKHOCTI Mik arpubyramu. TaGmuii CYTHOCTEH, X OCHOBHI SIKOCTI Ta
peKkoMeHaauii Mmoo X CTBOPEHHS.

Mosa 3anmtis SQL. Ii ocHoBHI BracTuBOCTI, 6a30Bi KOMaHau, 1X 3B'I3KHM Ta 0cOOJHBOCTI.
basosi oneparopu moBu SQL.ITapamerpu oneparopis MoBd SQL.Cknaneni onepatopu moeu SQL.
Obumacti 3actocyBanns oneparopis MoBu SQL. Bararopissesi sanuTu.IlinTpumka npanesaaraocti
B/13a6esneuenns minicuocti. Llinichicts ma piBui momewnis, mimicHicTs Ha piBHI Iepexois,
WisiCHICTh Ha piBHI TpaH3akuiif, uinicuicts Ha pisui BJI, [IpaBuna GopmyBasHs CriBBiAHOMIEHD.
Busnauenns nmapamerpis cuctemu, pobodi npouecn, KOHLENTyallbHA MOJENb OaHHX, cxema b/l
[arepdeiic xopucryBaua.@isuuni momeni 6a3 manux. Daiinu OpAMOro JOCTYMY, MOCHIZOBHOIO
HOCTyNy, inaekcHi aitmu, iHBeproBami crmcku. OcHoBHI 067acTi Ta o6nacti [IEPENIOBHEHHS,
XemyBanHs. [HIEKCHO IIiMBHI Ta He winbHi (aiinu. B-mepeBa. MoeTIOBAHHS BiIHOUIEHL HA
Gizuyniii obnacti ameky. Ilomyk Qaimis Ta ix ckaanosux.besdaitnosacucrema.Posnoninena
00pobka nanux, ii Moneni. Tpanzakuis, ii BAacTHBOCTI Ta 0OMeKEHHS,

9. BixomocTi mpo ckaan Ta tuHAMIKY pyXoMHX 06’ €KTIiB PisHOro NpU3HAYEHHS

Knacudikauis pyxomux 06 exris, npusnaku kracudikamii. OcHoBHI Bum aepoaMHAMIYHHX
cxeM pyxomux 00’ekriB. [TomsTTss 0 pesnmax pyxy (momsotiB). Pexkumu YIPaBIiHHS PYXOM,
pexumu crabimisanil pyxy. Inmnkatopui pexumu. Ouinka CTaHy pyXOMOro 00 exty. Dakropu
30BHIIIHBOTO CEpeIOBHINA | BILIMBHM Ha pyX (geTepMmiHoBami MOPUBHU BITPY, TypOyneHTHHUIi BiTep,
3/IMBH, COHAYHA pajliallisl, CTaH MOCALOYHOI CMYTH, rpaBiTamiiie noe, BiOpamis, nepeBaHTaKeHHs,
iHwi akropu). Kopotki xapakrepucTnku (bakropis. Croxactuuni i geTepmiHOBaHi (aktopu,
MeXaHi3MH IX BIUTHBY Ha pyX. CH/IM Ta MOMEHTH, 110 JOTh Ha pyxomuit 00 ext. Moaeni nuHaMiku
00’€KTiB ynpasminus ta 30ypens Ha HuX. Hopmatusai ta 30ypeni moaeni. Onuc auHAMiKA pyxy
00’€eKTy piBHAHHAMHE cTaHy. ONKC AMHAMIKK PyXy 00’ €KTa CHCTEMOIO 3BHYANHIX JudepeHiiHux
piBHsHb, [loHATTA npo crifiKicTs CHCTEM YIpaBIiHHS Ta 00°cKTiB ynpasninaa. [lonstrs npo
JOBUTbHY IMHAMIKy 00’ekTa. [ToHSTTS mpo siHeapusawio PIBHAHB pyXy, METOAH JiHeapw3alil,
Cucremu 1 xommuekcn craGimizauii i opieHrauii, ynpasninns i uasirauii PYXOMHX 00’€eKTiB,
OCHOBHI peXnMH poOOTH cHCTeM i KoMmiutekei. CTpykTypHi i 6:104H] cxemu KOHTYpIB cTadijizanii i
opieHTaii, HaBirauil Ta HaseaeHHs. OCHOBHI 3amaui npouecis cTadimizauii, opieHrauii, Hasirauii i
YTIPaBJIiHHS, TeNlel CaMOHABEIEHHS PYXOMHX 00 €KTiB.

Knacudixauis mnHamiusux cucrem, npusHaku kiacuikarii, Ckanspsi Ta GaratoBuMipHi
cucreMd. CHCTEMH 31 CKYMYEHMMH Ta pa3NoIiIeHHUMHU napamerpamu. JliHiMHI 1 HeniHilHi
cucremu. [lpurumn cynepnosnuii. Cugremu y GesnepepsHomy i AMCKpeTHOMY 4aci. IMnynescHi Ta
peneiini cucremu. Peaxiis cucteM Ha BXinHi BIIMBU (metepmiHoBaHi Ta BHMnamkoBi). Bximmi
CHTHAM B THHAMIYHKX cuctemax. Knacugikauis curnanis. [etepMiHoBani i BUNankoBi cHraamy,
Cramioapui | wHecCTamioHapHi BHNAZKOBI  CHTHATH. Eproamyni  curnamu.  Junamiuui
XapaKTePUCTUKK JETEPMIHOBAHUX | BHNAJAKOBHX CHIHAJIB. CTpykrypa i mapaMeTpu AMHAMIYHHX
cucrem. Ilomarrs Qynxuii, oneparopa, ¢ymkumiosama. SkicTe aumamiummx cucrem. UMCnoBi
NOKA3HUKY SIKOCTI.

JIiniiHi HempepuBHI cHCTeMH, X MaTeMATHYHHIE OTIHC, YHOPSAIKYBaHHS Ta JIiHeapu3allis
MoOJeNel AMHAMIKH cucTeM. IHTerpaibhi neperBopenHs Jlannaca i ®yp’e Ta IX 3HAYCHHS B Teopil
cucreM. EnemenTapHi tuHaMivHi Jauky, X piBHSHHS i nepenarouni Gyukmii. [Huwi xapakrepuctuknu
JAMHAMIYHUX 1aHOK. CTPYKTYpHI CXeMH CHCTEM aBTOMATHYHOIO YIpPABAIHHS | mpaBuna ix




[EPETBOPEHHS. AHAMI3 CTIHKOCTI i SIKOCTI MMHAMIYHKX cucTeM. TToHATTS mpo abCoMOTHY i YMOBHY
CTIMKICTh MiHIMHHNUX cucTem. [TOHSTTS NPO CHHTE3 | OCHOBHI METOMH CHHTe3y cHucTeM. [IHCKpeTHi
mimiiini cucremu. Cucremu 3 kepyrouoo EOM B KOHTYPI ynpas/iHHs. JIMCKpeTHe repeTBOpeHHs
Jlannaca Tta ®dyp'e. UncnaeHni meroam po3s’ssanus audepeHtiitnux pisasHb.  CTIHKICTH
JMCKPETHUX CHCTeM, HEOOXiAHI Ta mocTaTHi ymoBu crifikocti. Kpurepii crifikocti. Cucremu 3
3amisHeHHAM. PiBHAHHS, nepenaTouHi GYHKUIT | yacTOTHI XapakTepucTHKH. YacToTHi MeToau
aHamisy criitkocti i sikocti. CHCTeMH 3 3MIHHEMU napaMerpamu. OcoGauBOCTI yHOps/IKYBaHHS
PIBHAHB i CTPYKTYPHHX cXeM. CHCTeMH 3 PO3MOiIeHHMHU napamerpamu. Kpaifosi 3amaui ans
JUHIAHUX PIBHSHL APYTOro MOPAAKY 3 YACTKOBUMM MOXiJHUMI. [epenatouni Qyukuii ninifinmx
cHCTeM i3 posmoinenuMu napamerpamu, OcoGIHBOCTI MOCTAHOBKH 33149 yHpaBIiHHA. 3arajibHi
MOHATTS PO METOIM AHAMI3Y | CHHTE3Y CHCTEM i3 PO3IO/ITEHUMH NapaMeTpamu.

10. OcuoBHi Teopil onTHMATLHEX cHETEM

3arambHi MOHATTA NMPO CHCTEMH ONTHMANBLHOTO YIPABITiHHS. Bapianiiine o6uncienns.
3anaJa npo yMOBHMIH eKcTpeMyM, MHOKHHKM Jlarpamka. MeToq JMHAMIMHOTO IporpaMyBaHHs
P.benmana. Tlpunuun makcumymy TlonTpsrina. 3 [lomsTrs Npo AHAITHYHE KOHCTPYIOBAHHS
PEryIATOPiB. AHATITHYHE KOHCTPYIOBaHHS MeTozamu Jliotosa, Benmana, [Tontpsrina, Jlapiua.
CHHTE3 ONTUMaJbHUX CHCTEM YIPABTIHHA NPH CTOXACTHUHHX 30ypenHax meronam Binepa-
Konmoroposa. Pi3ui BuAM Cy4acHUX METOMIB CHHTE3y CUCTEM B HacCTOTHIN miomuHi. OnTuManbui
¢inbTpu Binepa ta Kanmana-Brioci. CHHTE3 ONTHMATBHIX CHCTEM HA OCHOBI ¢yuxuiit Jlanynosa.
YIpaBiiHHS B YMOBAX HEBH3HAYEHOCTI. AIANTHBHI i poGacTHi cHCTeMH. [IpoGirema nyansHOCTI B
aanTHBHUX cucTeMax. CaMoHACTPOIOBaHHI cuCTeMH. MeToa MOJEN, 10 BUBYAETHCS.

11. InenTadikauist i oUiHWOBAHHS THHAMIYHHX CHCTEM

[louarra 3 imenrtudikauii i ouiHoBanas. Metoau LIeHTH(DIKALIT AUHAMIUHMX CHCTeM.
Knacuuni metonn inentnikauii. YactoTni metomm, kopesuiiini MeTomn. CnekrpaneHi MeToaH
CTPYKTYPHOI i1eHTH(DIKaLli] CHCTeM NpH CTOXAaCTHYHHUX TA BHMATKOBHX BILIHBAX. [nentudikauis B
npocTopi craniB. MeTtoa croxactuunoi anpoxcumanii. Meton MPOTHO3Y Ta IPaJieHTHUH METO.
[nentndikanis B ymoBax mepemkoq Ta  HeBM3HAYEHOCTI. ONTHMAIbHE OLIHIOBAHHS
(cmocTepexeHHs ) BUXITHUX CUTHANIB AHHAMIMHHX CHCTEM.

12. Cuctemu J0TivHOr0 ynpasainas

Anrebpa noriku. Bynesi Qymkuii. Teopis amroput™is i cucTeM. OGUHCTIOBAHHICTE |
po3B’s3yBaibHicTh. Ckmagnicts anroputmiB. Mosu i rpamatukd, Kiacudikaiis rpamaruk.
Maremaruysni mofeni cucrem soriunoro ympasiinus. ExsisanenThi MEePETBOPEHHS i jiHeapusaLis
noriyanx QyHKuii Ta aBromaris, CTPYKTYPHI SKOCTI CHCTEM TOMYHOTO ynpasninusg. Kommnosumis i
ACKOMIIO3MIis aBTomariB. Mepexki 3 asromarie. Mepesi [Terpi Ta Momeni B3aemomiroumx
JMCKPETHHUX TiponeciB. MoBu ommcy aBTOMatiB i AMCKpeTHMX mpouecis. JliarHOCTHKA CHCTeM

JIOTIYHOTO yNpasliHHs. YIpaBliHHS IpH HENOBHO inopmanii npo cran. MeToa CTaTHCTHYHHX
ICTTHTIB,

Lo

13. Komn’oTepni aBiauiitni Tpenaxepn Ta ix ckaagosi

[punmwmnu noGynosu i Al Tpenaxepis i Ix 6a30BUX yacTHH. MeTOMOTOTIS, METOMMKH Ta
TEeXHIYHI 3aco0M MIArOTOBKM eKinakis Ha TPEHAXKEPaX, WIO0 TOTYIOTBYWIEHIB €KIMaxiB 10
e(exTuBHOI npodeciiHoi misbHOCTI. IMiTaTop BisyanbHOi obctanoBku; [lyasT incTpykTOpa.
Poboui micus oneparopa-kocmonaBTa i omeparopa-asiatopa, Cuctema imitauii BisyamsHOi
obcranosku. IlymsT koHTpommo i ynpapminasa. CremiamsHi Ta KOMILIEKCHI TpeHaxepu. [llTyuna
TPeHAKEPHA CHCTEMA Ta il CKNAZOBi (LEHTpalbHA AMCHETYEPCHKA  CIyK6a, OGUHC/IIOBATBHA



MaIllMHa, CHCTEMa YNpPaBIiHHS TPEHYBAHHAM, CHCTEM4 MOJETIOBAHHS 30BHIIIHBOI Bi3yanbHOT
00CTaHOBKH, poGOYI MiCLsl OIepaTOpiB- KOCMOHABTIB, 3ac0o0H ConpsuKiHHA 3a 00’ekramu, cucrema
NCHXO(I3i0N0ITYHOTO  KOHTPOMO, CHCTEMA €IMHOTO  HYacy, PEMOHTHO-TEXHOJIOTIYHUT  Ta
ONEPaTHBHO- NCIETYEPChKUM 3B'A3KH, My/IbT JKaps, My/bT JucneTyepa i take inme). Cucrema
YIPaBIiHHA TPEHYBaHHSAM (maHeNb 3B’S3KY, IHAMKATOp wacy, TaHedb CIyKGOBHUX PO3MOB,
CKpaHHHH My7T rpadivHoOro JMcness, KOMILIEKC MPUIaliB- [OBTOPIOBAYIB, CHCTEMA €IUHOTO
uacy, Qikcauis i BiATBOPEHHS pe3y/bTaTiB TpeHyBaHHS, [AKeT NPHKIANHUX MPOrpaM, KOHKpeTHa
MPUKJIaZHA [Tporpama).

3aranbHi NPHHIMIHA HABYAHHS Ha TpeHaKepax. OCHOBHI YMOBHU TpeHyBaHHS., Poboue micue
wieHa eximaxy. [Tpunuuny ta MeTogom0ris imMiTauii Bisyamsnoi o6cTaHoBKY (LuMpHHa mojs 30py.
JlanasoHu SpKOCTIMITYeMHX 300paXkeHp Ta ix KOmip, pospiaroua 3zparuicts). KonTpoms i
ynpasniHHs TpeHyBaHHAM. OLiHKa pe3y/bTaTis TPEHAKEPHOI 11 ATOTOBKH.

[IInsaxu, MeTOMHM 1 ANTOPHTMU OIITHMAIBLHUX ¢inbTpawiil i KOMIUIEKCYBAHHS CTOXACTHUHOT
iHpopmaii B iMiTaTopax i Tpenaxepax. Tumosi nocTaHoBKH 3aza4 $inbrpanii. lnsxu, metoau i
QITOPHTMH ONTHMI3alLI] YIPaBIiHHS CHCTEMaMH PYXOMOCTI Ta TpeHaKepaMu B HitoMy. Mosxknusi
HTOCTAHOBKH 33/1a¥ CHHTE3y ONTHMAIBHUX Ta POOACTHMX ONTHMAIBHHX CHCTEM yNpaBJIiHHS.
AJITOPHTMH CHHTE3Y ONTHMAIBHUX CTPYKTYP PEry/IsTOPIB B CHCTEMAX YNpaBIiHHA iMiTauieit pyxin
1 ImiTaTopax oKpeMux (yHKIiIOHATBHUX cieTeM. MeToH i AITOPUTMH CTPYKTYPHOI iieHTHDiKALT
Mone/el AMHaMiKi 00 €KTIiB YNPABIIHHS i [IOMMX HA HHX CTOXACTHUHMX BIUIMBIB B LITATHMX
pexuMax pobOTH IMITATOPIB i TpeHakepiB. MeTOMM i AIrOPHTMH ONTUMATBLHOTO CIOCTEPEIKEHHS
CTaHiB 00’€KTiB ympaBiaiHHs B imiTaTopax i TpeHaepax. MOoKIUBI MOCTAHOBKH 3a/1ay
ONTHMATBHOTO CNOCTEPEKEHHS. METOAM i anropuT™H aHaTTi3y AKOCTi (TOUHOCTI) mpouecis iMitanii
PyXiB B TpeHaXXepax. MOK/IMBI MOKA3HHKH SIKOCTI TpeHaxepis. [lopiBHsIbHIE aHaNi3 piBHIB SKOCTI
ICHYIOUHX 3 IOCSKHMMH B MOJICPHI3yeMHX iMiTaTopax i TPeHaKepax.

CIIUCOK JIITEPATYPHU

L A3apckoB
B.H.METO,E[OJ'IOFHHOHTHMELHbHOﬁMO,[[H(I)H}(a].[HH)'T[paBJICHHﬂaSPOKOCMI/I‘IeCKHMHHMHTaTOpaMHTIUHST
a u TpeHaxepamu. - K.: KMVYT'A, 1996- 231 ¢.

2. AHapeeBcKuit B.B., ["opoiienko JLB.Vnpasnenuenonerom 5|
3G dexTHBHOCTHABHALIMOHHOTOKOMILIEK A, - M. : Manmuocrpoenue, 1974.-175 c.
3. Anzenbepr SE., Cyxopebpuit B.I'.ITpoextuposanue CUCTEM

CTaOMIH3ALMHHOCHTEICHKOCMHYECKUXAMNNAPATOB. - M.: Mammunocrpoenue, 1986.-219 .

4. babak B.I1., bineuskuit A.5l., [Tpucraska O.I1.. [Ipucraska I1.0. Cratuctuuna o6pobka
Aauux.- K .0 HAY, 2001.-388 c.5. basunesckuii A.H., Ty3uit A.H., MensHuK A.A.Tpenaxepnl as
onepaTopoBTpaHcnopTHeIXCpeacTs. - K.: Texnika, 1983.-145 c.

6. bnoxun JLH., Kamsiues M.K., Tpudonos-bormanos [I..OcHoBBIHABUTAIIAH U
THIIOT&XKHO-HaBUTAUHOHHBICKOMIIEKCBI // Yuebuuk n1s BY3o0s A / Ilon pen. JI.H. Broxuna. -
M.: Bosaymnerii Tpancnopr, 1993.-244 ¢,

7. broxin JI.M., Bypuuenko M.IO. CraTucTuyna IMHaMiKa CHCTeM ynpapiinusg, - K.: HAY,
2003.-208 c.

8. bnoxun .H.!‘I.HeKOTOpB!enpoﬁﬂeMHbIeBOHpOCBIC03,£[aHI/IHI'IO,IIBH)KHBIXHMHT&TOPOBHOIICT&
/I Coopruktpynos XIII I'arapuackuxurenuit. - M.: Hayka, 1986-c. 63-68.

9. baoxun JLH,; A3apckoB BH., Jepixak CB. H
le.OnTumaﬂbHaaMcmepHHzaunﬂynpaB.rreHHﬂHMHTaTOpoma:-opoxocmuqecxorononem 1o
pesyibTaTam CTPYKTYPHOHUAEHTH(DUKALHHEr O IMHAMUKY / COOPHHUKTE3UCOBIOKIL.

MesxayHapoAHOrocCUMIIO3uyMa “Jle THBICHCTIBITARNACAMOETOR . - M.: [TATH, 1993.-e. 117-121.
10.bnoxun JL.H., Asapckos B.H., I'maskos IO.H., PoxnectBencknii B.U. u ap. A.C.
4713128 CCCP; MKHU GO9B9/08/GOIM?7.



CIIOCOﬁbIHMHTaLIHHBOBM}fI.LIBHHO[“OCTOXaCTHIIeCI{OJ"OIIBH}I(E:HI{HI'IOZLBH)KHOFOOGBEKT&.-Oﬂyﬁﬂ.
15.11.91, Bron, Ne27.7

I1. M.bozsep B.A.TeopusiaBroMarnueckoroynpasieHuanonerom. - M.: Hayka, 1964.-
698c.

12. M.Boanep B.A., 3akupos P.A., CmupHoBa WM. ABrannoHHbIeTpEHAKEPEL, - M.:
Mammnoctpoenne, 1978.-191 c.

13.bycnenxo H.IT.MoaenuposanueciomkubIx cucreM, - M.: Hayka, 1968.-356 c.

14. XA biomrenc I'.C., Ctynnes P.B./lnHamMukanmpocTpaHCTBEHHOT O IBHIKEHHSICAMOTeTA. -
M.: Manmnoctpoenne, 1967.-225 c.

15. lo6ponenckuii  [O.[1.Junamukanonera B HecTokolHoaTMochepe. - M.:
MamviHocTpoeHue, 1969.-256 c.

16.Epnanos JL.I'. KoHTposs auHaMuuecknx cuctem. - M.: Hayka, 1976.-586 c.

17 Bonomun H.B.O6ocHoBannenpunuunospazpabotku "
HPAMEHEHHECTICMATM3HPOBAHHBIX TPEHAKEPOBKAOHHHBIX Tpoteayp. - M.: TpyaslocHUWT'A,
1986-Bbm. 253.-e. 128-135.

18.I'omyrnos A.M., Meeposuu ['.B.ABrannonssleTpeHakepsl U Ge30MaCHOCTHIIONETOB, -
M.: Bosmywnetit Tpancnopr, 1990.-298 c,

19.Tonynos A W.ITunotaxusie u KOMIIJIEKCHbIETpeHaxepel. - M.: Boenusaat, 1985.-296 ¢.

20.Enudanos AJl.HagexHocTh creTeM ynpasineuus. - M.: MammmHoctpoenue, 1975.-179 ¢.

21 3axupos P.A., Amumos V1. ABHalMOHHBIETPEHAKEPD! T JIETHOTO H TeXHMUECKOrO
cocrapa // B ku. “Wtorn mayku m texuuxu”, - M.: BUHUTU, 1976- 206 c. - (Bozayurarit
TPaHCHOPT).

22 Karpamsprues [1.B., Tapacos A.K. Metoauka neTHoroodyuenus. -  M.: Tpaucnopr,
1974.-311 c.

23.Kocmuueckue annapatsl // CH0pHHK cTateil. - M.: Mup, 1975.-199 c.

24.Koemuueckas axanemus/I.T. Beperosoii, P.B. bornamesckuit,B.H. T'puropenxo, 1.H.
[loukaes u ap. - M.: Mammsoctpoenne, 1993.-220 c.

25 KonecHukos K.C, CyxoB
B.H.Vﬂp}’FHﬁﬂeTaTeﬂBHBIﬁal'[l'IapaTKaKOGBGKTaBTOMaTH‘-IeCKOFO}/IIpElBHEHHH. - M.:
Mammnoctpoenue, 1974.-267 c.

26.JletoB A.M./lunamukanonera u ynpasnetue. - M.: Hayxka, 1969.-360 c.

2 7. CratucTHYECKasAHHAMUKA W ONTHMHU3AIKAY I PABIICHHE I TATEIbHBIXANNApaTOB/A A,
Jle6enes, B.T. Bo6posuuxos, M.H. Kpacunsumkos, B.B. Maneimes, - M.: Maiuunoctpoenue,
1985.-280 c.

28 .MopixoB B.M.TeopernueckneocHoBrITpeHaskepos/PyKoOBOACTBO K
naboparopubmiMpaboTam. - K.: KUUT'A, 1983.-48 c.

29. Mopxos B.H.Pa3pa60TKaI'lpIdI-IIJ.Hl'IOBl’IOCTpOEHMﬂTpEEHa)KC]}OB B [IBM//Tpenaxkepn u
HMHTATOPbI HA MOPCKOMTpaHCopTe/Tpyabicemunapa. - J1.: JIMY, 1976.-¢. 24-29.

30.Mopskos B.I. INpusHavenns i kiacudikauis asianiiiamx TPEHAKEPIB Ta MOJICIIIOBATBHUX
komiutekcis//Konenext nekmiit, - K. KMVIIA, 1998.-69 c.

31 .®enopos B.B.Teopus ontumansHoro sxcnepuMenta, - M.: Hayxka, 1971- 312¢.

32.1llennon P.MMuTalnoHHOEMOIETHPOBAHHE CHCTEM - HCKYCCTBO W Hayka. - M.: Mup,
1978.-418 c.

33.CoBpemenHgs Teopusi cucteM ynpasienus / [lox pen. K.T. Jleonneca. - M.: Hayka,
1970.-512 c. )

34.Koimaropos A.H.UnTepnonsuus H
IKCTpanorAlHMACTalMOHAPHEIXCITyYal HBIXTIOC e IoBaTenbHOCTel// M3B. AH CCCP, cep. Marem.,
BbIT. 5, 1941,

35.  Wiener N.Extrapolation, InterpolationandSmoothingofStationary TimeSeries -
NewYork: I. Wiley, 1949.

36.JIanmynos A.M.OG1uas 3anaua 06 yCTOHYHBOCTHABMIKEHHS, - M. JI, TUTTIIL, 1950, 472
¢



37.Jlapun B.b., Haymenko K.W., Cynues B.H. CHHTe3 ONTHMATBHBIXIHHEHHBIX CHOTEM C
obparHoiices3bio. - K.: Haykosa nymka, 1973, - 151 c.

38Ilerpos B.H., Kyxremko A.U. Crpykrypa aGcomoTHO HHBAPHAHTHBIX CHCTEM H
ycnoBusuxdusnueckoipeamnsauun.// B ¢6. “TeopnsMHBApUAHTHOCTM B CHCTEMax
aBTOMaTnyeckoroynpasienus’. - M.: Hayka, 1964, C. 26-48

39.Kpacosckuit H.H.Mrpossiesanaun o BeTpeueapmkenuii - M.: Hayxka, 1970- 420 c.

40.AxyboBuy B.A., Sxy6oBuy E.JI.DKBUBaneHTHBIEOOPATHEIECBS3H B
JIMHCHHBIXCTALMOHAPHBIX CHCTEMAX yNpaBieHus.// ABTOMATHKA U TeleMeXaHHKa, 1984, Ne 2, C,
54-65.

41.Kpakepnaak X., Cusan P.JIuneHHbBICONTHMA/IBHBIECHCTEMBL, - M. Mup, 1977.-650 c.

42 smkun 51.3. TeopusipeneitHpIx cucTeM apromMaTu4ecKoroynpasnenust. - M.: TUTTJIL.
1955.-456 c.

43 .CononosuukoB B.B., Cemenos B.B.Cnexrpansrasteopusuecranmonapubixcictem
ynpasienus. - M.: Hayka, 1974. - 330 c.

44.bennman P., [eitdyc C.I'lpHKnannme?.azcaquxmlammecxoronporpammHposaﬁuﬂ' - M.
Hayxa, 1965. - 458 c.

45.Ilontpsirnn JI.C.,  Boarsuckmit  B.T., [lamxpunumse  P.B.,  Mumenko
E.® MatemariueckasreopusonTuManL HEIXIporeccos. - M.; ®M, 1961. - 391 c.

46. IlpucnocaGnBarOIIMECTaBTOMATHYECKHECHCTEMD].,/ [onpenaknueit3. Muumkuna u J1.
bpayna - M.: UMJL, 1963. - 670c.

47.Denbabaym A.A.OCHOBBITEOPHHONTHMATLHBIXABTOMATHYCCKIX CHCTEM, - M.: Hayxa,
1966.-623 c.

48.Haxu @.CoBpemeHHasTeOpHAyNpaBieHus: Hetuneiinple ABTOMATHYECKHECUCTEMBI. -
M.: Mup, 1975. - 424 c.

49.Capunnc ,[[)I(.CaMOOpTaHPI3y}0]_LlHGCSICT&THCTH‘!ECKHGCHCT&MBlynpaBHCHHﬁ. - M.: Hayka,
1980. - 400 c.

50.broxun JLH.Ontumaneusiecucrempictabunusauuu. - K.: Texiuka, 1982- 244 ¢,

51 Kpyxauckuit A.B.Yupasnenne u Habmonenue B YCIOBHAXHEONPEACIEHHOCTH, - M.:
Hayka. 1977. -~ 392 c.

52. Yeproycvko @.J1.OuennBanue (a3oBOro COCTOSHUSAMHAMHUCCKHX CHCTEM: Meton
SyMIconIoB. - M.: Hayxka, 1988. - 320 c.

53. Kynuesuu B.M., Jlpuak M.M.[TonyyernerapaH THPOBAHHBIXOLEHOK B  347a4ax
napamerpuyeckoiuaeHTuUKauun. //Asromarnka. 1982, Ne4 -/-40.

54. Kynuesnd B.M., Jlbruak M.M. CHHTE3 ONTHMAIBHBIX M ATAITHBHLIX CHCTEM
ynpasnenus: Mrposoiinoaxox. - K.: Haykosa aymka, 1985, - 248 ¢.

55. bnoxun JLH. CuHres onTHMasibHbIXpOGACTHBIX CHCTEM B 3amadax IPrOHOMHKH M
croxactuyeckoncTabunusanmn. // KubepHeTnka u BBMUCIHTE bHASTEXHHKA, 1999, Boin. 122.-C.
28-50

56. Bunep H.KuGepnetnka, nnnynpasienue i CBSI3b B KMBOTHOM U MAIIHHE: 2-¢ u3a. -M.:
1983.-180 c.

57. Xaken I".Cuneprernka. - M.: Mup. 1980.-400 ¢.

58. Tlpuroxmii U.Konemonpenenennoctn: Bpewms. xaoc u HOBBI€3AKOHBINPHPOIbL. -
Woxesck: HULL «Perynsipras u xaoTnueckasanaamukay, 2000

59. Kopanengo W.H.MccnenoBanue no aHaIM3yHAameKHOCTHCIOXKHBIX CHCTEM. - K.:
HayxoBa nymka, 1975.-212 ¢
60. Hopenkos H.IL BBenenue B

dBTOMATAU3HPOBAHHOCTIPOCKTHPOBAHHETEX HHUCCKUXYCTPOHCTE M CHCTeM.~- M.: Beiciuasiukona.-
1980.

61. Ilerpenko A.U.. Cemenxos O.U. OCHOBBINIOCTPOGHUS CHCTEM ABTOMATH3HPOBAH-
HoronpoekTupoBanus.-Kues: Briciuas mkona,- 1984,




62. Hopenkos W.IIL. Maunuues B.B.
CHcTeMblaBTOMAaTH3MPOBAlHOMONPOCKTUPOBAHUSIINIEKTPOHHOR M BbluKCAUTENbHORAaNnaparTyphbl.-
M.: Beiciuas wkona - 1983.

63. ABTOMaTH3aUHSAMOUCKOBOrOKOHCTPYHPOBAHHSL. MckycCTBEHHBIHHHTEIEKT B
mawnHHoMnpoekTtupoBanun/ AWM. T'lonoBunkmu, H.K.boOkos. I'.Sl.bywr wu ap./ [lloa pexn.
[TonoBuukuua A.M./ M.: Paano u cBsizb.- 1981.

64.
ABTOMAaTH3HPOBAHHbIECHCTEMbINPOEKTHPOBAHUSITEXHUUECKHXIIPOLLECCOBMEXAHOCOOPOUHOTONPOU3
BoacTBa /noa pea. H.M.Kanyctuna/ M. : MawuunHoctpoenue. 1979.

65. JlnanoroBoenpoexkTiupoBaHusTexHomorqueckuxnpoueccos /Kanyctun H.M., [laB:aoB
BB Ko3znos JLA. H ap./ M.: MaiunHocTpoeHue.- 1983. 7.
ABTOMaTH3HpoBaHHOeNpoekTupoBaHueuu(poseixyctpoiicts/ C.C. baaynun, KO.M. bapnaynos, B.
A. bepabiwieB u ap./ [Toa. pea. C.C. bagynuna' M.: Paauo u cBs3b - 1981.- 240 c.

66. XaxaHoB B.U. TexHuueckasIHarHOCTHKaI1EMEHTOB H
y3noBrnepcoHanbHbIXKoMNbOTepoB. Kues: 3MH.- 1997,- 308 c.

67. ABTOMaTH3aUMUAAMAIHOCTUPOBAHUAINEKTPOHHBIXYCTpoiicTB/ KXW, Manbienko u ap./
[Toa pea. B.IT. Uunynuca. M.: JHeproaromusaar.- 1986 - 216 c.

68. Korapt Pobeptr. Windows NT 3.5!. Buuuknoneausnonsizosates.-Kues: Jnacor,-
1997.- 848 c.

69./1oBun I[ut. Buytpenuuii mup AutoCAD.- K.: /lnacodt,- 1997.- 592 c.

70. Cren LUarT. Mup xomnbrotepubixceteit. Knes: BHV.- 1996,- 288 c.

71. Uonues H.H. AnmunucrpupoBanuel.otusNotesBepcuit 4.1 u LotusDominoBepcuit 4.5x.-
M.: UnTeptpact-1997.- 526 c.

72. HapexxnoctbrexHuueckux cucteM: Cnpasounuk/ [Toa pea. M. A. Ywakosa/ M.: Paauo u
cBs3b,- 1985,- 608 c.

73. Tlerpo 3.I'., YarinukoB C.M., OsesrenpavieB A.O. MeToaonorus CTpyKTypHOIo
CHCTEMHOrO aHanau3a u npoekrupoBaHusikpynHomactadHbix MUY C.- XapbkoB: "Pyoukon".- 1997.-
140 c.

74. Pazpabotka CAIIP: B 10 xu./[Toa pen. A. B. [letpoa/. Mocksa, Briciuas wxona, 1990.

75. Meiticon T.O0beKTHO-OpHEHTHpOBaHHOeNpoekTHpoBaHHe s Borland C*4- 4.5, K:
Juanexrtuka.-1996.

PexoMeHaye nporpamy 10 3aTBepAKEHHS

["apanTt nporpamH, I.T.H., npod., B.M. Cunernazon

L



OLIHIOBAHHS BCTYITHOI'O ICIIUTY 31 CHHEINAJIBHOCTI

PEUTUHI'OBI OILIIHKH
BHKOHaHHS OKpPeMHUX 3aBJIaHb BCTYMHOIO iCNUTY

Bua HaByanbHOI pobOTH

MakcuMaiibHa BeJH4YnHA PeHTUHIOBOL
oliHKH (OGanu)

BukonaHus 3aBaanHsa Nel 65
Bukonaunsg 3aBaanss Ne2, 3 70
Yceworo 200

3HaYeHHs PeHTHHIOBHX OLIHOK B 0a/1ax 3a BHKOHAHHSI 3aBAaHb
BCTYIHOTO iCIUTY Ta IX KpHTEpIii

Ouinka Bukonanus 3asaanus Nol| BukonanHs 3aBaaHHs Ne 2, 3
Biaminno 62-65 67-70
JobGpe 57-61 62-66
3a10BIJIBHO 31-56 36-61
He3anoBij1bHO 0-30 | 0-35

BianoBiaHicTh peHTHHIOBHX OLIHOK

y 0ajiax ouiHKaM 32 HALIOHAJILHOK0 MIKAJI0I0

Oninka B Oanax [TosscHeHHS

190-200 Biaminno (BiAMIHHE BUKOHAHHS Berynawmit icnut
JMLLE 3 HE3HAYHOIO KIJIbKICTIO CKJIaJ€HO
TOMMJIOK)

175-189
JloGpe (B 3araJlbHOMY BipHe
BUKOHAHHS 3 TIEBHOIO KiJTBKICTIO
CYTTEBHX ITOMUJIOK)

101-174 3aj0BinbLHO (HEMOraHo, ane 31
3HAYHOIO KiJIBbKICTIO HEJOIKIB Ta
3aJ10BOJIbHSIE MIHIMAJIbHUM
KPUTEPIsIM )

0-100 ' Berynuuii icnuT He ckjaeHo

["apaHT nporpamu, A.T.H., Ipo@. @wﬂrop CHUHETJIA30B
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