IMPOI'PAMA
BCTYITHOTO ICTIMTY 31 CHEIaJIbHOCTI
123 Komn’tomepna insicenepis
JUIs1 31100yBaviB BUIIO1 OCBITH TPETHOTO
(OCBITHBO-HAYKOBOT0) PiBHS

Bcerynue ciioBo

[Iporpama ckiajgeHa 3 ypaxyBaHHSM IporpamMu pPiBHsS BHUILNOI OCBITM Marictpa 3i
cretianbHOCTl 123 «KoMmm'roTepHa iHxeHepis». Bona mictuth 14 po3ainiB, y IHepHmx
CEMU 3 SIKUX BIJIOOPaKEHO 3arajibHOTEXHIYHI MUTAHHS, & Y PEIITH — MUTAHHS JUCUHUILIIIH
(baxoBoro CipsMyBaHHSI.

Po3po0sieH1 muTaHHa 0a3ylOThCsl Ha HABYAIBHUX JUCUUILTIHAX OCBITHBO-TIPOQPECITHUX
MPOrpaM, 10 BUBYAIOTHCS Y BULIIMX TEXHIYHUX 3aKJIaaX YKpaiHu, CIPSIMOBaHI Ha BUSBICHHS
3HaHb Ta YMIiHb 3/100yBauiB BHUIIOi OCBITH TPETHOrO (OCBITHHO-HAYKOBOTO) PIBHA 31
crnemianbHoCTi 123 « KoM toTepHa iHKeHepisn.

Po3aia 1. JluckpeTrHa MaTeMaTHKA.

1.1. Mmuoxwunu. [ToTyxHICTP MHOXKUHU. AJreOpa MHOKUH. JlekapToBUN JOOYTOK MHOXHH.
Bignomennss Ta ix BiactuBocTi. BucnosmoBanHs. Jloriuni ¢yskmii. AnreOpa
BHCIIOBJIIOBAHb.

1.2. Ywucnenns BucnosmoBadb. HopmaneHi opmu norivanx BupasiB. [IoHATTS mpo 3ampauy
MiHIMI3a1li JOTr1YHUX BUpa3iB. TOTOXXHO ICTUHHI Ta XWOHi BHCHOBIOBaHHS. [loBHI
Ha0OpH JOTTYHUX (PYHKIIIH.

1.3. Tlpenukaru. KBantopu icHyBaHHs 1 3aranbHOCTI. [IOHATTS MpO YKMCICHHS MPEIUKATIB.
Merton pe30rolTii.

1.4. T'padu. OcHoBHI Bu3zHaueHHsA. MiHIManabHE 3B’si3yBaibHE nepeBo. ['padu 1 Oinaphi
BinHomeHHs. Yucno rpadiB. CyMiXKHICTh, 1HIUIEHTHICTh, CTYINEHI. 3BaXkeHl rpadu.
[3omopdizm. IuBapiantu. Omeparii Hax rpadamu. Jlokanbhi omepamii. Iligrpadu.
Anre0paiuHi oneparrii.

Po3ais 2. ATropuT™Mu, CTPYKTYPH JaHUX TA METOAN 00UYHC/IEHb.

2.1. Tlomsarrs anroputmy. BrnactuBocti anropurmy. OriHka e€(EeKTHUBHOCTI aJTOPUTMIB.
DyHKIIT CKJIAJIHOCTI 3a 4aCOM Ta 3a MaMm’ STTI0. ACUMIITOTUYHA CKJIQJHICTh. THIIOBI
ITOPUTMIYHI CTPYKTYPU: JIHIAHUNA, PO3TATYKEHHUM, IUKITYHUMN.

2.2.  AndapiTHi onepaTopy Ta alrOPUTMH. ACOLIATUBHI YACICHHS.

2.3. Ilpuknagu yHiBepCaJbHUX AJTOPUTMIYHUX CUCTEM: HOPMaJIbHI AJITOpUTMH MapKoBa;
mamuHu Teropinra. Te3uc Yepua.

2.4.  AaroputMm, METOJIU TIOAaHHs anroputMy. CHHTE3 Ta aHaJi3 aJTOPUTMIB.

2.5. ITlonsarrs mpo npoOaemu, Mo HE MAIOTh aITOPUTMIYHOTO PO3B’S3KY.

Po3nin 3. ApxiTekTypa KOMII'IOTEpiB Ta NPUHIUNU MO0YA0BH KOMII'IOTEPHUX CHCTEM.

3.1.  Etanu po3BuTKy 3ac00iB 00UMCITIOBAILHOI TEXHIKM Ta X KOMMOHEHTIB. [udposi Ta
ananoroBi EOM: OCHOBHI MpUHIMIKA TOOYAOBH Ta opraHizaiii 0O0YHCIIOBAIILHOTO
npouecy. Knacudikamisi KoMn'torepiB 3a pi3HUMHU O3HaKamMu. Tabnuis mapamerpiB
obuucmoBanpHux cuctem TOP-500.

3.2.  PO3BUTOK IHTETpajJbHUX TEXHOJIOTIH, 3aKOH Mypa Ta ¢Gi3udHi 0OMEKEHHS PO3BUTKY
KpEeMHIeEBUX TeXHOJoTii. HOB1 TeXHOOrii CTBOPEHHS KOMIIOHEHTIB Ta CTPYKTYpP



3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

KOMIT'FOTEPIB (KBAaHTOBUX, ONTHYHUX, OlOTEXMOJIEKYJISIPHUX Ta iH.). 3akoHu ['porna.
Ampana ta iH.

OyHKIi, CprKTypa Ta XapaKTEpUCTUKU KoMmI'toTepa. OCHOBHI (PYHKIIOHAJbHI
By31M KoMmm'roTepa 1 ixH1 (yHKuii. TeHaeHuii 3MIHM OCHOBHUX XapaKTEPUCTHK
anapaTHux 3aco01B koM 'torepa. O1iHKa IPOJYKTUBHOCTI KoMIl toTepa. Oprasizaris
3B'S3KIB MK (DYHKIIIOHAJILHUMH BY3JIaMH KOMIT'TOTEpa.

[TonsTTs apxiTekTypu Komm'torepa. ApxiTekTypHi npuHiuunu />xona ¢on Heiimana.
HeneitMaHIBChKI apXiTEKTYpPH KOMITHOTEPIB .

KonyBanHd Ta BUKOHaHHS KOMaHJ B Komm'torepl. Tumu omepamiyi Ta KOMaHm.
[Mpuammnu QopMyBaHHS CHCTEMH KOMaHJ KoM 'ioTepa. KoHBeepHe BUKOHAHHS
KOMAH/I.

®opmatu koMaHA KoM oTepa. Kimacudikariss apXiTeKTypu KOMIT IOTEpa 3a THUIIOM
anpecoBanoi mam’sTi. CiocoOu anpecarii onepanaiB. ApXiTeKTypa CUCTEMU KOMaH]]
KOMIT FOTEpAa.

[Ipouecop komm’roTepa 13 CKIAJHOK cUCTeMOr0 komani. IIpouecop komm’rotepa 3
CIPOIIEHOK CUCTEMOK KOMaHJ. Bumoru no mpouecopa KOMIT10TE€pa 3 CIPOILIEHOIO
CUCTEMOI0 KoMaHjA. ba3oBi npuHOMIKM NOOYJOBU TIpoliecopa KOMII'IOTepa 3
CIPOIIECHOI0 CHCTEMOIO KOMaHJ. BUKOHAHHS KOMaHJ B IpOLIECOpl KOMII'IOTepa 3
CIPOIIEHOK CHCTEMOIO KoMaHJ. KOHBeepHa CTpyKTypa mpouecopa KOMIIKTepa 3
CIPOLIEHOK CUCTEMOK KOMaHJ.

CynepkonBeepHi mpouecopu. CynepckaispHi npouecopu. [Ipomecop BeKTOpHOro
koMmir 'totepa. [lpuHuunu QyHKIIOHYBaHHS KOMIT'lOTepa 3 JOBI'MM (opMaToM
koMaHau. Kiacugikamigs apxiTeKTypu KOMII'IOTE€pa 3a pPIBHEM CYMILIECHHS
OTpAIllOBaHHS KOMaH/ Ta JaHUX. 3ano0iraHHs KOH(IIKTaM B KOHBEEP] KOMaH/I.
ApudmernyHi omepariii HajJ JABIMKOBUMH YuciaMu y (opmari 3 (pIKCOBAHOK Ta
pyxoMor0 komow. TabmuyHuii MeToJ, OOYMCIEHHS €JIEMEHTAPHUX (DYHKIIH.
TabauyHO-aNnrOpUTMIYHUN METOJT OOUMCIIEHHS eJeMEHTapHUX (DYHKIIIH.

Omnepanii neperBopeHHs JaHux. DyHKUID apuUPMETUKO-JOTIYHOTO MPUCTPOIO.
Cnocobu 00poOku JaHuX B apu(pMETUKO-JIOTIYHOMY mpuctpoi. Enementaphi
omeparii apudmeTuko-IoriuHoro mpuctporo. CkiaaHi omeparii apudMeTuKo-
joriyHoro mnpuctporo. CrpykTypa apupMETHKO-JIOTIYHOTO MPHUCTporo. Tumm
omepanifHuX MPUCTPOiB. TabmuuHuii omnepariitHuit npucTpid. OTHOTAKTOBUHN
onepaniiauii nmpuctpii. KonBeepHuii onepariitHuii IpucTpiu.

Tunu Ta XapakTEepUCTUKU TaM'ATi KOMIT IOTepa. baraTopiBHeBa CTpyKTypa mam'saTi
KoMIT'totepa. lepapxiyHa opranizamis nam'sti koM torepa. [IpuHuun iepapxiuHoi
opranizauii nam’sTi. [lopsimok B3aeMoii mpoiecopa 1 OCHOBHOI IaM’sITI Yepe3 Kelll
nam’site. Opranizainis oOMiHY 1HQOpMALI€l0 MK OCHOBHOIO Ta 30BHIIIHBOIO
nam'sitTio. CTaTUYHUHN Ta TUHAMIYHUN po3noaut nam'sti. CerMeHTHa, CTOPIHKOBA Ta
CErMEHTHO-CTOPIHKOBA OpraHizailisi BipTyajJbHOT Ham'sTi.

[lin’enHaHHs 30BHIMIHIX MPUCTPOIB 10 KOMIT'toTepa. Po3mi3HaBaHHS MPUCTPOIB
BBEJICHHS-BUBEACHHS. MeETOAN KepyBaHHs BBEIEHHSM-BUBeAeHHSIM. [IporpamHuo-
KepoBaHe BBeJICHHS-BUBeJAeHHS. CucTeMa MepepuBaHHs IpOorpaM Ta oOpraHizaris
BBEJICHHS-BUBEACHHS 3a nepepuBaHHsAMU. [Ipsmuii noctyn no mam'sti. Beeaenns-
BUBEJICHHS IT1]1 KEpYBaHHAM nepu(epiiiHUX IPOIecopiB.

Pi3HOBHIM KOMMIT'IOTEpHUX cucTeM Ta KomruiekciB. Knacudikauii @nina, Epnanrepa,
Hlopa Ta iH.

baratomammaHi Ta OaratompouecopHi cucremu. OcoOnMBOCTI MOOYAOBH Ta
BUKOPHCTAHHS.



3.15.

3.16.

3.17.

[Ipo6ieMHO-OpiEHTOBAHI CHUCTEMH: 3HAHHSA-OPIEHTOBHI, MATPU4HI, aCOIIaTHBHI Ta
1HIII CUCTEMH.

I'eorpadiuno po3mopaineHi CUCTEMU, NPU3HAYCHHS Ta TMPUHIMUIM OpraHizalfi.
Merakomm'totepu Ta GRID - cuctemu, apXiTeKTypHO-CTPYKTypHA OpraHizallisi Ta
0COOJIMBOCTI 3aCTOCYBAHHS.

Cucremu 3 pexkoH(}IrypoBaHow CTpyKTyporo. IIpuHIMnu oprasizaiiii, 0CoOJHUBOCTI
NIPOEKTYBaHHS Ta 3aCTOCYBAaHHSI.

Po3nin 4. KoMnoHeHTH KOMI'I0TEepPiB, KOMII’ IOTEPHUX CHCTEM Ta Mepe:K.

4.1.

4.2.

4.3.

4.4,

4.5.

4.6.

4.7.

4.8.

4.9

4.10.
4.11.

4.12.
4.13.
4.14.
4.15.

4.16.

4.17.

OcHoBu Teopii MozentoBaHHs. [IOHATTS MoJeni, OCHOBHI BIACTHUBOCTI MOJEINEH,
knacudikamiss mojaened. MoBu MojemoBaHHSA. MeTtoaum oOpoOKM pe3ynbTaTiB
MOJIETTIOBaHHS.

Enementu Teopii NiHIMHUX eNeKTpUyHUX Kid. OCHOBHI 3aKOHU 1 Teopemu. MeToau
aHali3y JIHIMHUX ENeKTPUYHUX KUI: KOHTYPHHX CTPYMIB, BY3JIOBUX IOTEHIIIANIB,
MaTpUYHUN aHaIi3. AHAII3 HEMHIMHUX €eKTPUYHUX K1JI.

[lepenaBanbHi, NeEpexigHl Ta aMIUNITyJAHO-YaCTOTHI XapaKTEPUCTUKHU. AHAII3
IIBUJIKOJIIT KOMIIOHEHTIB y YacoBiM Ta y 4YacTOTHIA oOyactsax. Meroau aHamizy
CTIHKOCTI.

OCHOBHI TMOHATTS EKCHEPUMEHTAIbHUX JOCIIIKEHb, CIIOCTEPEKEHHS, J140a,
BUMIPIOBAaHHS, KOHTPOJIb, 11arHOCTHKA.

®di3u4H1 BEJIMYNHU Ta CUTHAJIM. iX MareMaTHdHui omnuc. Cucremarusailis Gpi3suaHuX
BenuunH. Kitacudikaiist BUMIpIOBaHb: MpsMi, HEMPsIMI, OMOCEPEAKOBAHI, CYKYIIHI 1
CYMiCHI.

Tunu By3mB Ta OJIOKIB Cy4aCHUX KOMIT'IOTEpIB, iX XapakTepucTuku. lIpouecopu,
3aco0u maM'sTi Ta KepyBaHHS OOYMCIIOBAJbHUMHU MPOLECAMH, MPUCTPOIB BBOIY -
BUBOJY 1H(pOpMALlii.

JloriyHi 1HTErpajibHI MIKpPOCXEMH, IO MPOTrPaMyrOThCs, OCOOJIMBOCTI iX Oprasizarii
Ta BUKOPUCTAHHSI.

Mikpornpoliecopu: CTPYKTypa, BHYTpIlIHI MOBHM, THUIIOBI Omeparlii Ta MNpOoLeaypH.
[Tpuxnanu Ta XapakTEepUCTUKU CyYaCHUX MIKpOMIPOIIECOPIB.

[Tpornecopu 1udpoBoi 00poOKkK curHamiB. THUIIN Ta XapaKTEPUCTHKH.

[aTerpanbhi cxemu nam'ati. Buau iHTerpansHux 3amam'sToByrounx mpuctpoin (311).
IC 3 1oBiIBFHOIO Ta MOCTIOBHOIO BUOIpKOIO Ha Oinossipaux Ta MIII Tpan3ucropax.
[IporpamoBani Ta nepenporpamoBani noctiiaux 3I1. [TopiBHAIBHA OIlIHKA Cy49acHHUX
cratnyaux Ta auHamivauM 3I1. 311 Ha mpunagax i3 3apsjaoBUM 3B'SI3KOM, Ha
WTIHAPUYHUX IOMEHaX, rojorpadiuti, kpioenektponHi 311.

[IporpamoBaHi JOr14YH1 IHTErpajIbHI CXEMH.

CucreMu Ha KpUCTai.

[IporpamoBaHi aHAJIOrOB1 IHTErPaIbHI CXEMH.

OCHOBHI BU3HAYEHHS BUMIPIOBAJIbHOI TEXHIKU: BUMIPIOBAHHS, (13MYHA BEIMYMHA,
pe3yJbTaT BUMIPIOBaHHS, MOXHWOKa BHUMIPIOBaHHS Ta ii CKJIAIOBi, Kiacudikaris
METO/IIB  BUMIPIOBaHHS. AHAJIOrOBI Ta aHajIoro-uudposi, 1UdpPo-aHAIOTOBI
KOMITOHEHTH.

Omnepamiini miacwmoBadi (OIT). Anamiz cxem OII, X OCHOBHI mapaMeTpu Ta
XapakTepucTuku. TemmneparypHuii 1 yacoBuii apeiidu. Metonu komneHcarii apeidy.
Criiikictb cxem OIl, ix kopekiris.

3acobu  BHUMIpDIOBAIbHOI ~ TEXHIKM: Mipa, BHUMIPIOBAJIbHUI  MEpPETBOPIOBaY,
MacIITaOHUI MepeTBOpIoBaY, KoMmaparop. OCHOBHI MapaMeTpu 1 XapaKTePUCTHUKH.



4.18.

4.109.

[HCTpyMeHTanbHI MiACKIIOBAYl, aKTUBHI (IIbTPU, MEPEMHOXKYBadl 1 MOIYJSATOPH.
AHanoroBi KOMyTaTOpHu Ta cxemu mam'siti. CHHTE3aTOpH aHAJIOTOBUX CUTHAIIB.
JlaBaui Ta  mepeTBOproBadi. TEH30UyT/IMBI  €JIEMEHTH, TEPMOECJICKTPHUYHI
nepeTBoproBavi, TepMmomnapu. OnToeneKTpoHHI nepeTBoproBaui. JlaBaui Xoia,
Mar”iTOpe3uCTOPH, HAMMBIPOBIAHUKOBI KBaHTOBI iHTEpPepomerpu (CKBII).
Hudpo-ananorosi mneperBoptoBaui (LIAIT). OcHOBHI By3/IM, XapaKTEpUCTHKU Ta
napameTrpu. AHnanoro-nudgponi mneperBoproBaui  (ALI[l). ALl npsmoro Ta
KOMITeHcaliifHoro neperBopioBanb. Curma-gensta ALIl. OcHOBHI mapameTpu Ta
XapaKTePUCTHKH.

Po3nis 5. OcHoBM mporpaMmyBaHHs Ta 00’ €KTHO-OPi€HTOBAHE MPOrPaMyBaHHA.

5.1.
5.2.

5.3.
5.4.
5.5.
5.6.
5.7.
5.8.

5.9.

5.10.

5.11.

[TapagurmMu mporpaMyBaHHS Ta TEHACHITIT PO3BUTKY MOB MPOTpaMyBaHHSI.

OyHkiii Ta apxiTekTypa mnporpamHoro 3abesnedeHHs. OmepariiiHi CHUCTEMHU Ta
00O0JIOHKH.

CknazioBl 1HXKEHEPHOI [ISUIBHOCTI: TIPOLIEC, >KUTTEBUU IMKIJI, MOJENb, BapTICTh
nporpamMHoro 3adesneyeHHs. [Ipomuciioi Meroaomorii po3pooku I13.

OOG'extn 1 kmacu. Teopis tumiB 1 tumizamis B .NET. Konmenmii nHacmigyBaHHS,
IHKancymsii 1 mommopdizmy Ta ix peanizaiiis B MoBi C#.

[TonsTTs KIIAcy Ta 00’ €KTY (€K3eMIUIIPY Kiacy). BiactuBocti Ta MeTou Kiacy.
Kounctpykropu, aectpykropu kiaciB. CTaTuyH1 Ta KOHCTaHTHI WIEHHU KJIACIB.

bazosi mpunnunu OOIl: iHKancyndimis, i€papxis, MOIYJIbHICTb, aOCTparyBaHHS.
B3aeMoBITHOCMHU MIX KJacamu.

[Tousarrs iukancynsmii. JlupexkTuBu BUIUMOCTI  (Moaudikatopu  JOCTYILY).
Opranizanis JOCTyIy /10 3aXUIICHUX WICHIB KJacy.

[Tpunnmn criagkoBocTi. [IOHATTS OAMHUYHOT Ta MHOKHUHHO1 CrTaKOBOCTI. Peanizaitis
OJIMHUYHOI Ta MHOXHHHOI CHAJKOBOCTI B 00’€KTHO-OPIEHTOBAHUX MOBax
IporpamMyBaHHSI.

[TonsaTTss nDoMMOpPQI3My: CTaTUYHUN Ta JuHaAMIYHUK nomiMopdi3Mm. [loHsATTs
PaHHBOTO Ta TI3HBOTO 3B’sI3yBaHHs. Peamizamis npuHUuny nommopgdisMmy B
00’ €KTHO-OpPIEHTOBAHUX MOBaxX MporpamyBaHHs. BipTyanbHi Ta aOCTpakTHI METO/IH.
[TonsTTs mabmony kiacy Ta GyHkii. [HcTaHIIFOBaHHS.

Po3nin 6. [TapanenbHi Ta po3noaineHi 00YHCIeHHS.

6.1.

6.2.

6.3.

6.4.

[Tapanenizm, sk dyHmaMeHTaIbHUA 3acid oOuucnens. IlapanmensHa 1 posmopaiieHa
o0pobka B cuctemax peajnpHOro uacy. Bunm mnapanemismy. OCHOBHI MOHSTTS
napaienizMy Ta BekTopuzamii. CrymiHb mnapanenizmy aiaroputmy. [lapanenbhi
anroputMu. PopManbHa MOJIETh MPUCKOPEHHS MapajielbHoro anroputMmy. CTymiHb
BEKTOpH3aIlil anroputMy. [[pucKOpeHHs Ta OTOKEHICTh BEKTOPHOTO aTOPUTMY.
CtpykTypu 3B’S3Ky MDK BYy3JaMH MapajelbHOi CHUCTEMH. TEOpeTHYHI OCHOBH.
[unni mepexi. Citku 3 koMmyTaTopaMu. CTpyKTypH, 110 3a0€3MeUyI0Th 3B 30K THITY
IYHKT-TIYHKT». MeToIu KOMyTalliil.

OCHOBHI KJlacCM CyYacHUX TapajelbHUX KoMl oTepiB (MacuBHO-nIapaieibHi
cuctremMd. CUMETpUYHI MYJBTUIIPOIECOpHI cucTeMu. CHUCTEeMH 3 HEOJHOPITHUM
noctynoMm g0 mam’sTi. [lapamensHi BekTopHI Tporiecopu. KiactepHi cuctemm).
Opranizaris 00YUCIEHb Ha IIUX CTPYKTypax.

MoBu napanenbHoro mporpamyBaHHs. Knacudikaiis MOB 1 CHCTEM MapayieIbHOTO
nporpamyBaHHs. OcoONMMBOCTI opraHizailii mapanenpbHoi mporpamMu. TexHOJOTii
napajienbHoro nporpamyBanHs Message Passing Interface (MPI). Oneparii oominy
[MOB1TOMJIEHHSIMH.



6.5.

banancyBaHHs HaBaHTaXEHHS B PpO3MOAUICHMX cucTemax. I[lpuumHu mOsABH
He30anmaHCcoOBaHOrO HaBaHTaKeHHS. CraTuuHe 1 JAUHAMIYHE OallaHCYBaHHSL.
Metononoris MPakTUYHOTO BHPIIMICHHS 3a4adil  OajlaHCyBaHHSA. AJITOPUTMH
OalaHCYBaHHSI: BUTAJIKOBUI aJITOPUTM, aITOPUTM, IO 0a3yeThcs HA KOMYHIKAITisX,
QJITOPUTM, 10 0a3yeThCs Ha 00YMCIICHHI HaBAaHTaKCHHS.

Po3znin 7. Opranizanin 6a3 1aHux.

7.1.
1.2.

7.3.

7.4.

7.5.

Cucremu kepyBanss 0azamu ganux. @yskiii CKB/I.

Mopens nanux. lepapxiuna, mepexkHa mojeni. Cxema Ta migcxema 0a3ud JaHUX.
HeszanexuicTh Ta 1IIICHICTD JaHUX.

Pensmiitna monmens ganux. Penmsmiitna anreGpa. Pensiiiine uyucnenns. 1, 2 ta 3
HopMmautbHI popmu BigHomeHb (3NF). [IpoektyBanns cxem 0a3 qaHuX.

Mosa SQL. 3acobm momyky maHmx. 3anuTd Ha BUOIPKY maHuX. 3acolu
MaHIITyJTFOBaHHSI TaHUMH.

CTpyKkTypu JaHUX 1 CIOCOOM iXHBOTO MOJaHHs. MeToau opraHizaiii JOT1YHUX 1
(¢13u4HUX CTpYKTYp nojganHs b/I.

Po3nin 8. Komn'toTepHi Mmepexi.

8.1.

8.2.

8.3.

8.4.

8.5.

[Mpunnunu nepegaui iHdopmarii no mepexi. [IpuzHaueHHs 1 TUNU 1HGOPMALIITHUX
naketiB. CTpykTypa mnakeTiB. MOXKJIMBOCTI MEPEKEBUX aJanTepiB 1 MPOMDKHHUX
MEPEKEBUX MPUCTPOIB.

CrpykTypuzalii JIOKaIbHUX 1 [Io0anbHUX Mepex. @Di3uyHa 1 JIOT14HA
cTpykTypu3anis. OyHKI[loOHAIbHE MPU3HAYEHHS OCHOBHUX THITIB KOMYHIKAIlIHHOTO
YCTaTKyBaHHS: TIOBTOPIOBaYi, MOCTH, KOMYTaTOpPH, MAapIIPyTU3aTOPH, POJIb
MEpEKEBUX CITYXKO.

bararopiBueBuii miaxia. IIporokon. Iatepdeiic. Crek nporokoniB. Monens OSI, ii
MpU3HAYEHHS 1 (QYHKIIT KOKHOTO piBHS. MepexeBo3anexHl 1 MepeKeBOHE3aIeKHI
piBHI. MonynbHicTh 1 crannaptuzauis. [lonstrs "Bigkpurta cucrema". J[xepena
CTaHAapTIB. XapaKTEepPUCTUKA CTAHAAPTHUX CTEKIB KOMYHIKalIMHUX MPOTOKOJIiB OSI,
TCP/IP, IPX/SPX, NetBIOS/SMB. Etanonna Mojenb B3a€MO/I1i BIIKPUTHUX CHUCTEM
(EMBBC). CemupiBaeBa apxitektypa. @yHKIi piBHIB Ta iX B3aemomis. Ilocmyru,
IIPOTOKOJIH, iIHTepPeiicy.

CrpykTypuzalii JIOKaTbHUX 1 [Io0anbHUX Mepex. @Di3uyHa 1 JIOT14HA
cTpykTypm3aiis. OyHKIIOHATbHE MPU3HAYEHHS OCHOBHUX THIIIB KOMYHIKAIlIHHOTO
YCTaTKyBaHHS: TIOBTOPIOBaYl, MOCTH, KOMYTAaTOPH, MaplIpyTU3aTOpH, pPOJIb
MEpEKEBUX CITYXKO.

TexHosorii komyTaiii KaHamiB, MOBIAOMJIEHb Ta makeTiB. JloriuHa Tta ¢i3uyHa
CTPYKTYPH MEPEK.

Po3nin 9. [IpoexkTyBaHHSI KOMII’IOTEPHUX CHCTEM Ta MepPeiK.

9.1.
9.2.

9.3.

9.4.

CucreMHMI MiAX1 A0 TPOEKTYBaHHS KOMIT'IOTepiB. PiBHI Ta eTanu NpoeKTyBaHHS.
3aBIaHHs Ta METOIU NMpoekTyBaHHsA. CucTeMHe, PyHKIIOHAJIbHE, JIOT1YHE, TEXHIYHE
Ta TEXHOJIOTIYHE NpoeKkTyBaHHS. OCHOBHI 3ajlayl MPOEKTYBaHHSA amnapaTypud Ha
HAJBEIUKUX 1HTETpaIbHUX MIKpOCXEMax

MopentoBanHsl 1711 OOTPYHTYBAaHHS 3alpONOHOBAHMX TEXHIYHUX pileHb. MoBu
onmcy anapatypu (VHDL, Verilog Ta in.).

[IpoektyBanHsi (yHKLIOHAIBHUX OJIOKIB Ta €JIEMEHTHOI 0a3u KOMI'IOTEpiB 3a
noromororo CAIIP. Ocuoni nmporpamui komruiekcu CAIIP (Design Lab., OrCAD,
PSpice Ta iH.)



9.5.

Oco0aMBOCTI  MPOEKTYBaHHS  PEKOHPITypOBaHUX  KOMIT'IOTEPHHX CHCTEM 3
Bukopucranaam [JIIC.

Pozain 10. [Iporpamue 3a6e3nevyeHHs KOMIT'IOTEPHUX CHCTEM Ta MepeK.

10.1

10.2.

10.3.

10.4.

10.5.

10.6.

10.7.

10.8.

10.9.

10.10.

10.11.

10.12.

10.13.

AceMOnepu Ta iX TUnH. MaIIMHHO-3AJIEKHI Ta HE3AJIEKHI XapaKTEPUCTUKU
aceMOJiepiB. TpaHcasTOpH 3 MOB acemouiepa.

Onepamiiini cuctemu (OC). OCHOBHI KOMIIOHEHTH Ta 3arajibHi XapakTEepPUCTHKU
omnepauifHuX cucTeM Ta iX iHTepdeliciB. OCHOBHI (YHKIII OonepariiHuX CHUCTEM.
Kiacudikariist ornepamiifHux CUCTEM.

Onepariiina cucrema Linux. [Ipunnunu no6ynosu OC Linux. Oprasxizaiis podotu
OC Linux. SAnpo OC Linux. Cuctemsi cimyx6u OC Linux.

VYnopasninaa obuncmoBanbHuMHu  nporiecamu B OC  Linux. brnok ympasniHHA
npouecom (Process Control Block). IlnanyBanHsS mnapaieinbHOTO BUKOHAHHS
OOYHCITIOBAIBHUX TPOLIECIB. AJTOPUTMHU TUTaHyBaHHSA. OnTUMi3alis IUTaHyBaHHS
MapajiebHOr0 BUKOHAHHS OOYHCIIIOBAIBHUX MPOLIECIB.

B3aemonis oOuucmoBampHux mpoueciB B OC  Linux. Ilporpamui mDOTOKH.
CuHXpoHi3allisg 00YUCTIOBAIIBHUX MPOIIECIB Ta MOTOKIB.

VYmpasninus nam’a11i0 B OC Linux. Opranizaiiist Ta crnocoOu yrnpaBiIiHHS [1aM’ ATTIO.
Bipryansna nam’sats (virtual memory). [Ipunnmn gokaabHOCTI 3BepTaHb J0 MaM SITI.
VYrpaBiaiHHS KIUTBKICTIO CTOPIHOK TIMaM’ATi BHUJJICHUX TIpolecy. YTpaBIiHHA
3aMIIIEHHSIM CTOPIHOK ITaM’sT1 IpOoIIeCy.

MexaHi3M aBTOMaTUYHOTO YIIPABJIIHHS MaM’STTIO0. AJITOPUTM MO3HAYOK JIOCTYITHOCTI
00’exTiB (mark and sweep). Anroput™ mipaxyHKy nocuiianb (reference counting).
Anroputm nokoJiiHb 00’ €KTiB (generational collection).

VYnpasninas BBojgom/BuBoIoM B OC Linux. Oprani3zanis nporpaMHOro 3a0e3ne4eHHs
BBO1y/BUBOYy. OOpoOKa nepepuBansb. JpaitBep mpucTporo.

Vrpasninus ¢aiinooro cuctemoro B OC Linux. CriocoOu iMeHyBaHHA (DaiiiiB.
Jloriyna opraxizauis ¢ainy. @i3uuna opranizamis ¢dainy. Knacudikamis ¢aiinoBux
cucteM. IIpobnema ¢parmenTanii auckoBoro mpocropy. Meroau nedparmeHTanii
TMCKOBOTO MPOCTOPY.

Mepexna migcuctema OC  Linux. [lpusHaueHHs Ta CTpPYKTypa MEpEexHOI
migcuctemu.  Opranizamis  pobotu  mepexkHoi  miacuctemu  OC  Linux.
Hucnerdepusaliiss makeTiB gaHux B MepexHid migcuctemi OC Linux. MepexHi
inTepdeiicu B OC Linux.

Cucremu Ta MOBU TIporpamMyBaHHs. MalmmHHO-OPiEHTOBaH1. IPOOIEMHO-OPIEHTOBAHI
Ta yHIBEpCallbHI MOBH NporpaMmyBaHHsA. AOeTKa, CHHTaKCUC Ta cemaHTuka. CrocoOu
OIHCY MOB MPOTPaMyBaHHSI.

Kommimsiist ta i ¢pa3u. Kommiisitopu 3 onTuMizaliero.

Po3nin 11. fIkicTh Ta HagiliHicThL MporpamMHoro 3ade3nevyeHHsl Ta KOMII'IOTEPHUX CHCTEM
Ta Mepex.

11.1.

11.2.

11.3.

11.4.

Bepudikaris 1 TecTyBaHHS - CKJIanoBi kuTTeBoro mukiny II3. 3amgaui 1 Buam
tectyBanHa [I3. CraTuyHe Ta OWHAMiYHE TecTyBaHHS. Bumorum 10 imeasbHOTO
KpuTepito TecTyBaHHsA. Kiacu KputepiiB TeCTyBaHHS.

Haniiinicte mporpamHoro 3abe3nedeHHs. Tumu BiIMOB Ta aBapiiHUX CHTYyalllid y
(GYHKITIOHYBaHH1 IPOTpam.

KpuTepii HaniiHOCTI mporpaMHUX KoMIuiekciB. [liaBuIieHHsT HaglitHOCTI Iporpam 3a
paxyHOK 4acoBOro Ta iH(pOpMaliiHOTO HAJIHILKY.

[Toka3HWKM HaIIHHOCTI KOMIT'IOTEPIB, CHUCTEM Ta Mepex. BmnuB mapamerpi
eJIEMEHTHOI 0a3yu Ha MOKA3HUKU HATIHHOCTI.



11.5.
11.6.

11.7.

Meroau Ta criocoOu 3a0e3nedeHHs] BUCOKOT TOCTOBIPHOCTI 00poOKHU 1H(OopMaIrii.
AnapaTHUii aBTOMATHYHUN KOHTPOJb KOMI'IOTEPIB Ta MEPEX UIsl 3a0e3MeueHHs
JOCTOBIPHOCTI 00poOKHU 1HpOpMaITii.

Metoau koayBaHHs iH(OpMAIIl Ta X 3aCTOCYBaHHS IS IIJBHUINCHHS HaAIHHOCTI
00poOku 1HbOpMAaITii.

Po3znin 12. Komn’wotepHi 3aco0u 00po0KH CUTHAJIB Ta 300pakeHb.

12.1.

12.2.

12.3.

12.4.

12.5.

12.6.

CurHanu B TEXHIYHUX cUCTeMax. AHanoroBi Ta uudposi curHamu. OuudpyBaHHA
ananoroBux curHaiiB. Tunosi curnanu B [{OC, ix XxapakTepuCTUKH Ta OCOOJIMBOCTI
BUKOPHUCTAHHS B PI3HUX CUCTEMaxX

KirouoBi omepamii nudpoBoi 00poOku cuUrHaNIIB Ta METOAM IX peaizarii.
OyHKIIOHATBHI TEePeTBOPEHHsI CUTHANIB. OCHOBHI aJITOPUTMH OOPOOKM CHUTHAIIB
Buxopuctanus BIKOH [JIsl OmpaioBaHHi curHaiiB. CHeKTpajabHHA —aHali3.
Anroputmu mBHAKOTO nepeTBopeHHst Dyp’e Ta iX peamizarris.

3aranpHl TpUHOUMOU NO0OYyA0BH Ta ocHOBHI KoMnoHeHTH K3OC3. VHiBepcanbHI Ta
cnenianizoBani mpouecopu LOC. Komn’roTepHi apXiTeKTypu A peanizanii 3aco0iB
HOC3.

[IpoextyBanus mudpoux pinbTpiB. OcHOBHI onepaiii GuibTparii. ['pynu GiibTpis.
Knacu mudposux o¢inetpiB: CIX ta HIX dinerpu. Tunm ¢iabTpiB 4acTOTHOI
cenekuii: HY, BY, cmyrosi, pexxektopHi. [IpoektyBanns mudposux gpinbtpi. AUX
ta ®UX dubTpiB.

Kopemsmis curnanis. BnactuBocti kopensmiitHux ¢yHkiii. [IpoekTyBaHHs By3IiB
KOopeJsii

Mopynauis/nemonynsiis  curdamiB. Kmacudikamis Buais moxayssnii. OCHOBHI
XapaKTEpUCTHUKU BUAIB MoAyJsiuii. OO4YMclIeHHs napaMeTpiB  MOAYIbOBaHUX
CUTHAJIB

Po3ain 13. 3axucr indopmanii B KOMII’I0TEPHUX CHCTEMAaX Ta MepexKax.
13.1. Tloustrs inpopmaniitnoi 6esneku (Ib) Ta ii cknamosi. Haitbinein mommpeni 3arpo3u.
13.2. Kpuntorpadis 3 Bimkputum kmoueM. [HudpyBanns, cTBOpeHHS 1 mepeBipka

13.3.

13.4.

13.5.

13.6.

udpoBoro mianucy, ooMin kiaouamu. AnroputmMu RSA 1 Jliddi-T'enmana. Xerm-
¢dbyskiii 1 aBreHTHU(IKalis TOBIIOMICHb. [IpocTi xem-pyHKIi 1 CHJIbHA Xell-
¢ynkuis MDS. Cunphi xem-¢pynkimii SHA-1, SHA-2 1 TTOCT 3411. Anroputm
HMAC.

Hudposi mnianucu. Ilpsmuit 1 apOitpaxHuit uudpoBUil MANKC, CTaHAAPTH
mupposoro miamucy ['OCT 3410 1 DSS. Kpunrtorpadis 3 BHUKOPUCTAHHSIM
CMNTHYHUX KPUBHUX.

AnroputMu 0OMIHY KJIOYaMU 1 MNpoToKonW aBTeHTH(ikamii. [HppacTpykTypa
BIJIKpUTOTO KJItoua: cepTudikar Binkpuroro kimouda X.509, ceprudikauiiHuii HeHTp,
KIHIIEBUH  y4yacHUK, peectpauiinuii uentp, CRL, mnomituka ceptudikary.
Apxitektypa PKI.

AnropuTMu Ta mporpamu KpunrtorpadiyHoro mudpyBanHs aanux. Croenmnpouecopu
Uit kpunTorpadii. 3acobu iaeHTudiKalii KOpUCTyBaviB.

Komm'toTepni Bipycu, ix kimacudikaiisi Ta pO3MOBCIOHKCHHS, METOIU BHUSBICHHS
BipyCiB Ta 3aco0u 3axucTy BiJ HUX. HailOUIbII pO3MOBCIOKEH]I TAKETH 3aXUCTY Bij
BIpYCIB.

Po3nin 14. TexHoJ10rii IITYYHOIr0 iHTEJEKTY B KOMII'FOTEPHUX CHCTEMAX.

14.1.

[TousTTs wtyyHoro iHTenekTy. OCHOBHI HAPSIMKU JOCTIIKEHb B 00JIACTI IITYYHOTO
iHTenekTy. OCHOBHI KOHIEMIIIT IITYYHOTO 1HTETIEKTY.



14.2. Meronu Ta aIrOpUTMH IITYYHOTO 1HTEJEKTy. PO3B’S30K 3amay MOIIyKy Ta
TJIaHyBaHHS.

14.3. [TIlpencraBieHHs 3HATh B CHUCTEMaxX IITY4HOTO iHTENEKTy. CHCTEMH JOTIYHOTO
BuBOy. ExcriepTHi cuctemu. IMOBipHICHA JIOTIKA.

14.4. InTenexkTyanbHa CcHUCTEMa. Y3arajbHeHa (YHKIIOHAJbHA CXEMa IHTEJIEKTyalbHOI
cucteMu. O0J1acTi 3aCTOCYBAaHHS IHTENEKTYAIbHUX CUCTEM.

14.5. Mamwunne HaBuaHHsg. Kinacudikaiis 3amad MamimHHOTO HaBuaHHS. Hayawusa 3
yuutenem (supervised learning). HaBuanns 3 migkpimieHHsM (reinforcement
learning). HaBuanus 6e3 yuutens (unsupervised learning).

14.6. Meronu mammHHOTO HaBuaHHS. HaBuanHs nepeB pimieHb. MalivHHE HaBYaHHS Ha
OCHOBI HellpoHHNX Mepex. | mnOunne HaBuanHA (deep learning).

14.7. Knacudikamis 3amady  HaB4YaHHS 3 MIAKpiUIeHHAM (reinforcement learning).
MapkiBcbKHii mporiec mpuitHATTS pitens (Markov Decision Process).

14.8. Meronun HaB4aHHS 3 MmiaKpimieHHsM (reinforcement learning). Hawamas 3
MIJKPIIJIEHHSIM Ha OCHOBI YacoBux pi3Hulb (Temporal difference learning). Meton
HaBYaHHS 3 miakpimieHHsM Q-learning.

149. ApxitekTypa 1HTEJIEKTyaJbHOTO areHTa. JIoTiYHO-CUMBOJIbHI, TIOBEIIHKOBI Ta
KOMOIHOBaH1 ~ apXITEKTypHU IHTEJCKTyaIbHUX areHTiB. HampsMku po3BUTKY
apXITEKTYp 1HTEJIEKTyallbHUX areHTIB.

14.10. bararoarentni cuctemu (Multi-agent systems). AusroputMmiuHe 3a0e3neueHHs
O0araroareHTHUX CHUCTeM. MexaHi3MU KOOpJAMHAIT  KOJEKTHUBHOI TMOBEIIHKU
IHTEJIEKTyaJIbHUX areHTiB. HaBuaHHs 3 MIIKPIIUIEHHSAM B 0araToareHTHUX CHCTeMaXx.

14.11. Po3poOka aBTOHOMHHX IHTEJIEKTyaJIbHUX CHUCTEM Ha OCHOBI NPUHIUIIB
camoopranizaiii. CrmocoOu OIIHKU Tporecy camoopranizamii. Camooprasizaiiisi B
ABTOHOMHUX PO3MOIICHUX CUCTEMaX.

@DopMH KOHTPOJII0 TA KPUTEPii OHIHIOBAHHA

OpranidyBaHHs Ta TPOBEACHHS BCTYMHUX BUIPOOYBaHb 1O AacCHipaHTypH
3MIACHIOEThCS  BiAnoBiaHO A0 IlpaBun mnpuitoMmy a0 acnipantypu HaroHanbHoro
YHIBEPCUTETY «JIbBIBChKA MOMITEXHIKA» Y BIAMOBITHOMY POLIL.

Berynuuit icnut 31 cnenianeHocTi 123 «KoMmim'totepHa 1HXKeHepiss» TPOBOIUTHCS Y
MUCBMOBO-YCHIN (OopMi 3TiTHO 3 OKpeMUM Tpadikom, SKUM 3aTBEPIKYEThCS PexTopom
VYHIBEpCUTETY Ta ONPUIIIOIHIOETHCA HA 1HPOPMALIMHOMY CTEHA1 BIAALTY AOKTOPAHTYPH Ta
acnipantypu ¥ ogiuiifHoMy BeO-caiiTi YHIBepCUTETY HE Mi3HIIIe, HiXK 3a 3 JHI A0 MOYaTKy
npUiioMy JOKYMEHTIB.

Ex3ameHnaniiini Ou1eTd BCTYNMHOTo icnuTy 31 creuiagbHocTi 123 «Komm’'totepHa
1HXKeHepis» (QOpMYyIOTBCS B 00CsS31 MporpamMy pPIBHA BWINOI OCBITH Marictpa 31
cnemianbHOCTl 123 «Komm’roTepHa 1HXEeHepis» Ta 3aTBEPKYIOThCs Ha 3acijaHHl BueHoi
panu HaBuajapbHO-HAYKOBOTO IHCTHUTYTY KOMIT FOTEPHUX TEXHOJOTIH, aBTOMAaTUKH Ta
METPOJIOTTII.

Pe3ynbprati BCTYNMHOrO iCHMTY 31 CHEIaJIbHOCTI  OIiHIOIOThCS 3a 100-0anbHOIO
HIKAJIOIO.

Ex3amenariiiinuii Oi€T BCTYNMHOIO ICIHUTY JO acHipaHTypH 31 cremialbHOCTI 123
«Komn’roTepHa iHXEeHepish» MICTUTB:

" IICHbMOBY KOMITOHEHTY 3 YOTUPHOX MUTaHb: B MUTAHHS 3 PO3AUIIB 1-7, IO OJHOMY
OUTAHHIO 3 IIMX PO3AUIIB, 1 JABa MUTaHHS 3 po3aunB 8-14, Mo OAHOMY MHUTAaHHIO 3 LIHUX
po3auTiB (KOKHE 13 YOTUPHOX MUTAHb €K3aMEHAIIITHOTO O11eTa OIIHIOETHCSI MAKCUMAIIBHO B
20 OaniB, MaKCHMallbHA CyMapHa KiJIbKICTh 0ajIiB MMChbMOBOT KOMITIOHEHTH — 80 OaliB);



" yCHY KOMIIOHEHTY BCTYIHOTI'O ICTIUTY 3 YOTUPHOX MUTaHb (KOXKHE 13 HOTUPHOX MUTAHb
YCHOT KOMITIOHEHTH OIIHIOEThCSI MAaKCUMaJIBHO B 5 0ajliB, MakKCMMajbHa CymMapHa KiJIbKICTh
0aiiB ycHO1 KoMroHeHTH — 20 OaiB).

Kputepii omiHIOBaHHS KOXXHOTO MUTAHHS MUCHMOBOI T YCHOI KOMITOHEHTH BCTYITHOTO
icnuty 31 cnenianbHOCT 123 «Komm’1oTepHa 1HXEHepis» € TAaKUMHU:

Ominka «BigminHO» (18-20 OaiB I MUTaHb MTUCHMOBOI KOMIIOHCHTH Ta 5 0aliB JIs
NUTaHb YCHOI KOMIIOHEHTH): BCTYIIHUK B acHipaHTypy Oe340raHHO 3aCBOiB TEOPETUYHUUN
MaTepial MIoJ0 3MICTy HHUTAaHHS; CaMOCTIMHO, TPAaMOTHO 1 TMOCIIZIOBHO 3 BHYEPITHOIO
MOBHOTOIO BIJIMOBIB Ha MUTAHHS; TIEMOHCTPYE TNIMOOK]I Ta BCeOIUH1 3HAHHSA, JIOT1YHO Oyaye
BIJINTOBI/Ib; BUCJIOBITIOE CBOE CTABJICHHS JIO THUX YW 1HIIMX MPOOJeM; BMI€ BCTAaHOBIIOBATH
MPUYMHHO-HACTIAKOBI 3B'SI3KH, JIOT1YHO Ta OOIPYHTOBAHO OY/TyBaTH BUCHOBKH.

Ominka «ao0pe» (14-17 GaniB A NUTaHb MHCHMOBOI KOMIIOHEHTH Ta 4 Oamu JuIs
NUTaHb YCHOI KOMIIOHEHTH). BCTYIIHMK B acHipaHTypy J0Ope 3acBOiB TEOPETUYHHIA
MaTepial MIOAO0 3MICTy NMUTaHHs, apryMEHTOBAHO BHUKIAJA€ MOTO; PO3KPHBAE OCHOBHHIA
3MICT TIUTAaHHS, JAa€ HETMOBHI BWU3HAYCHHS TMOHATH, JOMYCKA€ HE3HAYHl MOPYIICHHS B
MOCJIIIOBHOCTI BUKJIQJIEHHS Marepialy Ta HETOYHOCTI IMPU BUKOPUCTAHHI HAYKOBUX
TEPMiHIB; HEYITKO (POPMYIIIOE BHUCHOBKH, BHUCIOBJIIOE CBOi MIPKYBaHHS MO0 THUX YU
IHIIMX MpoOJieM, ajle MPUIYCKAEThCA MEBHUX MOXMOOK Y JIOTILI BHKJIAAy TEOPETUYHOTO
3MICTY.

Omuinka «3agoBiabHO» (10-13 GamiB I MUTaHb MMCHMOBOI KOMIIOHEHTH Ta 3 Oaiu
JUIsT TIMTaHb YCHOI KOMIIOHEHTH): BCTYIMHMK B AacHipaHTypy B OCHOBHOMY 3acBOIB
TEOPETUYHUN MaTepiall MO0 3MICTY MUTaHHA; (h)parMeHTapHO PO3KPUBAE 3MICT MUTAHHS 1
Ma€e JMIIe 3arajbHe MOro pO3yMIHHS; IpPH BIATBOPEHHI OCHOBHOIO 3MICTY NWTaHHS
JOIYCKA€ CYTTEBI NMOMWIKH, HAaBOAUTH MPOCTI MPUKIAIW, HENEPEKOHJMBO BIJMOBIJIAE,
TUTYTa€ TMOHSTTS.

Ominka «He3aaoBUTbHOY» (0-9 OamiB A1 MUTaHb MUCHMOBOI KOMITOHEHTH Ta 0-2 Oau
JUTSI IUTaHb YCHOI KOMIIOHEHTH): BCTYITHUK HE 3aCBOIB 3MICT MUTAHHS, HE 3HAa€ OCHOBHHX
HOT0 MOHSTH; a€ HEMPABUIIBLHY BiIMOBIIh HA 3aITUTAHHI.

BukoHaHHs 3aBJaHb BCTYNMHOIO IcnuTy 31 cnemianbHocTi 123 «Komm’rorepHa
1HXKeHepis» mnepeadayae HEOOXIIHICTh HEYXWUJIBHOTO JOTPUMAHHS HOPM Ta MpaBUI
aKaJIeMIYHOI JOOPOUYECHOCTI BiAMOBIIHO J10 [looskeHHs Mpo akaaeMiuHy JOOpOYECHICTD y
HartionansHoMy yHiBepcuTeTi «JIbBIBChbKa MOMITEXHIKAY. 3a MOPYIICHHS 3a3HAYCHUX HOPM
Ta NPaBWJI BCTYIHUKU B aCHIPaHTYpy MPUTATAIOTHCS A0 BIANOBIAAIBHOCTI 3TIHO BUMOT
YHHHOTO 3aKOHOJIaBCTBA.
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