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IlporpamMa BCTYNHOrO iCIUTY JUlsl KOHKYPCHOrO BiA0OpY BCTYMHHKIB JIO ACHIPaHTYpH IJIA
3/100yTTs CTymeHs BUINOT ocBiTH qokTopa tinocodil (PhD) 3a cnenianpnictio F1 Ilpuxiaana
mMareMaTnka, Buodip 1: «MaTemaTHune MOJAEMIOBAHHA Ta 004HC/IIOBAJLHI MeTOH», BHOIp
2: «Komm’otepHa mexadika», Bubip 3: «Mexanika piannu, razy ta naasMm» (Ha OCHOBI

OCBITHBOTO CTyNeHsl Marictpa (ocBiTHbO-kKBamiikauiiiHoro crynens cneuiaticra) —/I: JIHY,
2025.-21c.

Po3pobHuKH:

1. T'yk H.A., KepiBHHUK NPOEKTHOI IpyIu, JOKTOp (hi3MKO-MaTeMaTHYHHUX HayK, Ipodecop, B.O.
NpOPEKTOpa 3 HAYKOBO-MEAAroriyHoi podoTH;

2. Typunna B.A., kanmunar ¢i3uko-MateMaTHYHHX HAyK, JOLEHT, 3aBiayBau Kadeapu
00UHMCIOBAIEHOT MAaTEMATHKH Ta MAaTEMATHYHOI KiOEpHETHKH;

3. Jlobona B.B.. noktop ¢izuko-MaTeMaTHYHHX HayK, mpodecop kadeapu TeopeTHUYHOI Ta
KOMII KOTEPHOL MEXAHIKH]

4. llpeyc A.IO.. 1oKTOp TeXHiYHMX Hayk, npodecop, 3aBiayBad kadeapH aeporiipoMexaHiki Ta
€HEeProMaconepeHocy.

ITporpama BCTYIHOTO iCTIUTY YXBATEHA:

Ha 3acianHi Kadeapu KoM'roTepHuX TexHosmorii (mpotoxomx Ne 15 Bix 18.03.2025 p.)
T.B.0. 3aBigyBaua KadeapH KOMIT'IOTEPHHX TEXHOJIOTIH (C ¢ '/ Bagum 3AHULEB /

Ha 3acijanHi kadeapu oOUHCITIOBAIBHOT MATEMATHKH Ta MareMaTH4YHOT KibepHEeTHKH

(mpotoxon Ne 15 Bix 05.03.2025 p.)
3aginyBau kadeapu oOUHCIIOBAIBHOT MATEMATHKY
Ta MATEMATHYHOI KiOEpHETHKH ( 7_I'f / Banentuna TYPUMHA/

Ha 3acijaHHi KaQeIpyu TEOPETUYHOI Ta KOMIIT IOTEPHOI MEXaHiKH
(mpotokos Ne 12 Bin 20.03.2025 p.)
B.o. 3aBinyBaya Kadeapu TEOPETHYHOI Ta KOMIT IOTEPHOI
MeXaHiKu / Onexcanap KOMAPOB/

Ha 3acijanHi Kadeapu acporipoMexaHiki Ta @HEpProMaconepeHocy
(mpotokon Ne 16 Bix 08.04.2025 p.)

3aBigyBau KadeapH acporipoMexaHiku Ta

€HEproMacoIepeHocy / Auppiii IPEVC/

Ha 3aci1aHHI HayK?J;MCTo;mmlo'i paau ®IIMIT (nporokon Ne 10 Bix 17.04.2025 p.)
'onosa HMP® J??T)/r - /Jinia BOXYXA/

Ha 3acifanii HayKoBo-MeToMuHOT paxn MM® (nporoxon Ne 9 sin 15.04.2025 p.)
'onosa HMP p : — /Onexcanap I'YBUH/

- llaﬂ@i suenoi pagu @IIMIT (nporokon Ne 9 Bin 18.04.2025 p.)
- Ha 3acinaHHi BueHoi paad MM® (mpogokon Ne 9 Bin 15.04.2025 p.)

/ Onena KICEJIBOBA/

/)
["onoea Buenoi pagu ®IIMIT %/
["osioBa BueHoi pagu MM®@ -—ggf / Onexcanap XAMIHIY/

I"apaHT OCBITHBO-HAYKOBOI IIPOrpaMH ﬁ ~ [ Jhwoamuna KHAILY




1. 3MICT PO3JAIJIIB TA TEM JUCIUTUITH

3arajibHa YaCcTHHA

1. MeTo/10.10risi Ta oOprauizamis HAYKOBHX 10¢1i/KeHb

[MpuKiajHa MaTeMaTMKa — KOMILICKCHA HayKoBa ramy3b CIpPSMOBaHa Ha pO3pOOKY
MaTeMaTHUHHX Ta KOMI FOTEPHUX MOJIeIeil CKIaHUX CHCTEM Ta NpOLeciB, gka 0a3yeThesi Ha
dYHIAMEHTATBHUX TOHSTTAX MATEMATHYHOTO aHatizy. IMdepeHIiaibHOrO YHCIEHHA, TEOpil
GYHKUI: KIacHYHMX MeTojax ofuMcieHb Ta nody/10Bi alroOpuTMiB: MOJEIIOBaHHI, aHali3l Ta
ONTHMI3AIIT CKIQJHUX CHCTEM: MOJIEIIOBAHHI KOMI'IOTEPHMX CHCTeM 00poOkM iHdopmanii:
Teopil KepyBaHHS i TPOrHO3YBAHHA. PUIHATTI pilicHb B YMOBAX KOH(DIIKTY, HEBU3HAYEHOCTI Ta
PU3HKY: ATOPUTMI3ALLT. MPOEKTYRAHHI MPOrPAMHOr0 Ta anapaTHoro 3abesreyenHs.

Hayka siKk cucrema 3HaHb. OCHOBHI NMOHSTTS HayKH. [TOHATTS HAYKOBOIO JOC/ILIKEHHS:
OCHOBHI 03HaKHM Ta XapakTepHCTHKH. BUMoru 1o BH3HauyeHHs HAayKOBHX 1ociimkedb. OcHOBHI
BH/IHM HayKOBHX JOC/I1IKEHb.

MeTtoa0/10ris  TOCHiKEHHs. 3aralbHOHAYKOBI NPUHLUMIKM JociikeHHs. KoHkpeTHa
HayKoBa MeTojo:10ris. Metoau i TexHika aocaiakens. [IoHsTTs Ta 3arajbHa XapakTepUCTHKA
eMITIPHYHUX METO1iB HAYKOBOTO J0CILIKEHHS.

CriocTepexeHHs SK eMIpHUHHI MeTO;1 HAyKOBOIO JOCITIKEHHS. EMITIpHYHI METOMIM:
BUMIPIOBAHHS. TNOPIBHAHHA. Y3araibHeHHs. Excnepument. CyTHICTb Ta XapaKTCPHCTHKA
OCHOBHHX  TEOPETHUHHX METOiB HaykoBoro jociikenHs. OcoOJHBOCTI JOrT4HOro Ta
\pOHO IOT]‘IHOI O l1l I\O*UB HIpH I]pOBC LLHHI TCOPCTHYHHX J0C] Il,'l}Kt.Hb

dopMH BHKIay MarepiamiB A0CT/UKEHHS Ta HayKoBi BuIaHHS. PopMu BHCBITJIGHHS
[izcyMKiB HaykoBoi poGoTH. YcHa nepeaya indopmauii npo HayKOBi pe3yJibTaTH.

2. CrientiasibHi po31iin GyHIaMeHTAILHHX MATeMATHYHHX AHCIHILTIH

dyukuii. Pizdi 03HavyeHHA GyHKUiT. Onepaun HaJ1 HeMePEPBHUMH (DYHKILISIMH.

O3HaueHHs HoxigHoi Ta il reomerpuuHa intepnperauis. Jlocaimkenns Qyukuii 3a
;I0IIOMOTrOO MOXiAHMX. YMOBH JIOKQ/IbHOTO €KCTPEMYMY.

Hesusnavennii iHTerpan Tta Horo ocHoBHi BiracTHBocTi. [IpakTiuHe 3acTOCYBaHHS
oriepailii IHTerpyBaHHs.

Uncnosuii paia. fioro cyma. 30ikHicTh. BiactupocTi 30DKHHX psliB Ta KpuTepii
36isHocTi. BaacTuBoceTi abCoIOTHO 301KHUX PAIiB.

dyHKUioHATBHI Ps/M Ta TX 301KHICTD.

Dyukiii 6araThoX 3MIHHHX. X HenepepBHICTH Ta BnacTuBocTi. HeoOXinHi Ta jocTaTHi
VMOBH JIOKQJILHOIO EKCTPEMYMY.

[ToHsTTS \mrpmu KpUTEPIT HEBHPOLKEHOCTI MaTPHLb. ‘\/Ia'rpani piBHnHHﬂ

Cucremu JTiHIHHHX plBHSIHh DyHIaMEHTAILHA CHCTEMA PO3B A3KiB OJIHOPIIHOI CHCTEMH
AiHIHUX piBHAHB. 1T BTACTUBOCTI.

JIinii apyroro mopsiky. iX KaHOHIUHI plBHﬂHHH Ta 300paKeHHs.

[ToBepxHi Jpyroro MOpAAKY. iX KaHOHIYHI plBHF[Hl-ISi Ta 300paxenHs. Meroau
llpHBL;[LHHF[ IIHIH Ta ﬂOBLp\OHb ,Ip\ 1oro llUpH,_l]\\r A0 KdHOHl'-{HO[O BHIY.

lembepeﬁurmbm piBHsIHHS Ta Horo po3s s3ku. [IpuKiajani 3a1a4i. WO NPHBOIATLCA 10
andepeHiaibHUX PiBHAHb.

PiBusnus 3 BigokpemmoBaHuMH 3MiHHHMH. OxHOpiAHI qudepeHiaTbHi piBHS[HHSI
nepworo nopsaky. Jlinifini audepeHiaTbHl PIBHAHHA MEPIIOro MOPAAKY. Meton Bapiaiii
CTaJIuX.

Teopemu npo iCHYBaHHS. €IMHICTb Td 11PO/I0BXKYBAHICTb PO3B A3KY sagadi Ko,
3as1esKHICTb po3B 43Ky 3ajaui Koui Bijl NO4aTKOBHX JIaHHX Ta napa\:erpm

PiBHSHHS. HE PO3B’sI3aHi BiTHOCHO NOXL/IHOI. ICHYBaHHS pO3B "13KiB, 0COOJIMBI PO3B A3KHU.

Pisusnna Jlarpanxka ta Kaepo.



slkicua Teopis AuepeHLiaIbHIX PIBHAHD BHLIMX nopsi/IKiB. IHTETPOBHI THITH PIBHAHB N-
ro nopsaKy.

JaraibHa  Teopis CTiHIHHMX chcTeM  audepeHliaTbHUX  PIBHSAHB N-TO  TOPSKY.
(DyHIaMeHTAlIbHA CHCTEMa PO3B'SI3KIB. 3araibHui Po3B sI30K AHIHHOT 0JIHOPIIHOT CUCTEMH.

Crifikicts 3a JISNYHOBMM M070%eHb PIBHOBATH. acCMMNTOTHUHA CTifikicTs. OcHOBHI
TeopeMH Tpo crifikicts. CTilikicTh JIHIHHUX CHCTEM i3 CTATUMU KOe(ilieHTaMH.

OcoGauBi TOUKM JHIHHMX Ta HejiHiliuux cucteM. HenminiiiHi aBTOHOMHI CHCTEMH
JApYroro nopsky. ix nineapusauis. CTifikicTs 3a nepuinM HadIMKEHHAM.

Jlnepenuiaibai piBHAHHA y yacTHHHHX noXiauux (JIPUIL) rinepGo:iunoro tumy 3azadi
OnMCY BLIBHUX KOIMBaHL CTPYHH (HECKiHUeHOT, HalliBHECKIHYEHOT, CKIHYEHOTO po3Mipy).

JIPYIT napabGo:aiunoro tumy. 3ajadl ONKCY PO3MOBCIOKEHHA TEIa |y CTPHIKHI
(CKIHYEHOTO PO3MIpY. HAMIBHECKIHYEHOT0. HECKIHYEHOTO).

JIPUTT exinruunoro trmy. MynjiamMeHTa bHi po3s s3ki pisHsHHA Jlaniaca y npocTopi Ta
na naoumui. Interpansui dopmynn pina. @ynkuig I'pina ta ii 3acTocyBaHHS B 3ajavax
eTINTHUHOTO THITY.

3. MeToan ob64ncacHb

HabamxeHHs (YHKUIH 32 JONOMOrOK  IHTEPHOJSIIAHOTO MHOro4wicHa Jlarpanixa,
IHTEPIOJISI HHUX MHOTOUJIEHIB HeloToHA. Metoa HalMeHIIUX KBaJpariB
cepeIHbOKBAPATHYHOrO HAGHKEHHS (yHKLIH.

UncebHe iHTErpYBaHHS 3a /0NOMOTOK KBAIpaTYpHUX (BOpMy: {HTEepNoISIHHOrO
tuny: popmy:a Helorona-Koreca.

KBaaparypni ¢opMy:1H HaiBHLIOTO a/redpaiyHOro CTyNneHs TouHocTi: popmyna l'aycca.

MeToH O3B 3yBaHHs HEJAiHIHHHX PiBHAHBL: METOJ IPOCTOL iTepauii, METO1 XOpA.
meto HbtoTona. YMoBH 36ikHoCTi (6e3 aosesents). Ouinka noxudku (Oes3 JIOBEJICHHS).

[Tpsimi Meton poss s3ysanns CJIAP: merox ['aycca, METOA KBAAPAaTHOTO KOPEHH, METO/L
opToroHasizaii.

Itepauiiini meromun pos3p’asysanns CJIAP: meron npocToi iTepauil. Merton 3edmens.
VMoBH 30ixHOCTI MeToaiB (O3 noseacuns). Ouitka noxnOku (Oe3 JIOBEACHHS).

AHaliTHUHI MeTOAM po3B a3yBaHHs 3aiaui Kowri s 3BHYaHHHX audepeHLialbHIX
pirnsausb (3/1P): merox Tikapa. MeTo1 po3KIaJaHHs pO3BSI3KY B pAl.

Uncsosi MeToad po3s ssypanns 3amadi Kowi s 3/IP: meTonu Pyure-Kyrra, Mertoau
Axamca. [Tops10ok TOUHOCTI MeTOIB (De3 10BeICHb).

BubGipkoBa yacTHHA

3a pubopom 1: «MaTemaTuune MOJCTIOBAHHS T2 00UHCII0OBA/ILHI METOTH»

1. /lnckperna MareMaTnka

[ToHATT MHOKHHU. CMOCOGH MNPEJICTAaBICHHs MHOXKHH, Onepauil Hal MHOXKHHAMH.
Po3Gurrs Ta 1okpuTTs. Biactupocti onepaiiif Hal MHOKHHAMH. YuiBepcaibHa MHOXKHHA.
Bynean. Peanizauis onepartiii nai niaMHOKHHAMU yHiBEpcyMma.

ViopaakopaHa MHOKHHA. TNPAMAA  J100YTOK  MHOKHH. Binxomennsa, Kommosuuis
RiTHOLIEHb. BiacTuBoCTi BijHOUIEHb. BiaHolICHHS eKBIBATICHTHOCTI. KJ1ac €KBIBaJEHTHOCTI.
BiHOMICHHS MOPAIKY. MIHIMAIbHHH CJICMEHT. Bignowmenns JgominyBanHa. CuHMeTpHUHE
sinsowenns. Kommosuuis Bimsomenb, OyHKIiOHATbHE BiHOWEHHS, THIH Bijl0OpaXxeHb
(in’exuis, Oiexuis, clop’exiis).

®ynkuii anreGpH IOk, TPUKIAIH JTOTTIHHX dyukuiii. Posknanenus OyneBux (ynxuii
sa sMinHHMH. JlOCKOHAIAa M3 IOHKTHBHA HOpMaibHa (opma. MPHUBEACHHS 113 IOHKTUBHOT
HOPMA/ILHOT (POPMH J10 BHIISLY JIOCKOHANOL 113 FOHKTUBHOT HOpMasIBHOT GOpMH.

JaMKHEHi KJIacH. BJIACTHBOCTI 3amukanis, Kiacu QyHKuUiH, wo 30epiraloTh 3HaYCHHS
koHeTanT. [IpHHIIMI JIBOTCTOCT] Y TUCKPETHIH viaTeMaTHLi. Kiac camoasoictux pyukuiit. Kiac



voHOTOHHEX (QyHKIGH. Knac ninilinux QyHkuiit. Anrebpa JKeraikina., noJiuHOM Kerankina.
OyHKuionantbHa nmosHoTa. Jlema npo Hemonoronui @ynkuii. Jlema o HEMIHIHHUX (PYHKIIAX.
Teopemu mipo GyHKuUioHATLHY OBHOTY. Teopema ITocra.

2. MeTou onTuMizanii Ta Joc i uKeHHst onepauiii

[TocTaHoBKa 3a71aui onTHMI3allil Ta ocHOBHI MOHATTA. [IpuKIagu excTpeMalTbHuX 3al1a4
ta ix ¢opmatizanis. OcHOBHI KiacH eKCTPeMabHHX 3a7ad. YMOBH ICHYBaHHS po3B’s3KIB
eKcTpeMaIbHUX 3a1a4. Knacnduuli METOT 3HAXO/KEHHS eKCTPEMyMIB ¢GyHKuUil oaHIcT 3MIHHOI.
KtacHunuii  MeTOl 3HAXO/KEHHS eKcTpeMyMiB  ¢yHKUil OaraTboX 3MiHHUX. Mertoau
PO3B A3VBAHHS KIACHUHOT 3a/1a4l HA YMOBHHUH EKCTPEMYM.

Teoperuuni ocHosu onThMizauil. Onykiti muokunu. Onykai dyHkuii Ta ix OCHOBHI
gractiBocTi. Kputepii onykiocti andepenuiiioanx ¢pynxuiit, Cydrpanient ta cybaudepenuian
onyk:10i pyHKuiT Ta X BJIaCTHBOCTI.

Heobxizni i gocratui ymoeu ekcrpemymy. HeoGXinui ymoBH MminiMyMmMy B 3ajauax
YMOBHOI ONTHMi3allii. YMOBH ONTHMAJBHOCTI B 3aja4i yMOBHOI OMyK/OT HeaHdeperuiitoBHol
ontumizauii. Teopema Kyna-Takepa. Jludepenuiaibia ta cybmdepenuianbia GopMu TeOpeMH
Kyna-Takepa Ta 17 y3ara;isHenHs. JIBoicTicTh B 3a71a4i ONYK/JI0r0 MporpaMyBaHHs.

UpeioBi METOaM OHOBMMIpHOI omTHMizauii. Metoj jifleHHs BiApi3Ky HaBmil (MeTon
‘mxoTomil). Mertoa 3070Toro nepepizy. Meroa ®iGonayui. IMopieHsHHA MeTOMIB JiHIAHOTO
MOMIYKY.

Uncsioei Metoan GesymoBHOT onrtuMmizauii. MeTox NOKOOPAHHATHOIO CITYCKY. Meton
kouQirypauiii, metox Posenbpoka. Metoa nowmyky no jaedopMoBaHOMY OaraTorpaHHHKY.
I'pagientni Metoan. Metoa Hbtotona, MeToan COPAKCHHUN HAMPSIMKIB  Ta CHPSIKCHUX
rpaticHTiB. MeToa cnpsskeHMX rpadientiB. MeToau 3MIHHOT METPHKH (KBa31HBIOTOHOBI
METOIH ).

UncioBi MeToan ymoBHOT ornTuMmizauii. Meroa npoexii rpagienta. Meton yMoBHOro
rpajienta. Mertoa niHeapusauii, MeToan MOMKITHBUX HAMPAMKIB. MeToa BiJOKpeMIIOKUOT
rineprioutdii. Merom mrpadpuux GyHxuii.

Uucrosi Metoau Gezymoruoi neaudepetitiiioBanol ontumizalii. MeToa y3arajlbHEHOTO
rpaicHTHOro crycky. Y3araabHeHuil rpalieHTHHH CIYCK 3 PO3TATOM MPOCTOPY B HAMPAMKY
cybrpantienTa. r-airoput™ H.3. lllopa.

3. basn aanux Ta indopmaniiini cueremMn

XapaktepucTHka — MOHATh  ~basa JlaHux’. "lndopmauiitHa cucrema”, "Cucrema
yrpapiindg 0a3zamMu JaHuXx”. ETanu npocKTyBamis BJI. Moageai ganux. Peasuifina moznens
qanux. BajoBi MOHSTTA pensuiiinol Mojeni JaHMX: BIIHOUICHHS, KOPTEWK, aTpuOyT. TiNo,
CTeliHb. MOTYXKHICTh BIAHOLICHHS.

Cxema pensuitinoi BJl. IlonarTs nepBHHHOTO Ta 30BHILIHBOrO Kimoua. LlinicHicTb
pesmiftnux 1annx. Onepauii. AKi MOXKYTb HOPYLIHTH wimicuicts BJI. LlinicuHicTs pensiuiiHuX
qanux. TTorenuifini Ta 30BHiWHI Kmoui. IlinicHicTh 30BHINIHIX kaodiB. THIH 3B M3KY MIK
taGamuamu BJI. Moxcui anomantii 8 radauuax bJL lpusnadenns nopmaizauii. Hopmaiibhi
dopmu BiaHOWEHb, KOpeKTHICT NpoLe1ypH Hopmaizauii. [lousatrs Tpansakuii. Tpansakuii Ta
BijiHOBIeHHs JanuX. Teopema Xe3a.

Cyuacni CKBJI. SQL — MoBa CTPYKTYPOBAHHX sarutiB. Onepatop SELECT. @opmar
oneparopy. 3acToCyBaHHsl KIHOUOBOTO C10Ba WHERE. 3anuc yMOB MOLIYKY JUIS NIOTIB Pi3HOTO
Ty, Oneparop SELECT. dopmat onieparopy. Jactocysanns kmouosux ciis DISTINCT . AS .
ORDER BY. 3actocysanns kmouosux cais JOIN ... USING .... NATURAL JOIN, GROUP
BY.... HAVING. 3actocypauus kmouosux cmis COUNT. SUM. MAX. MIN, AVG.
Jacrocyanns kmodopux cniB IN EXIST . NOT EXISTS . UNION , INTERSECT, EXCEPT.

@opMaT Ta MPH3HAYCHHS ONeEPaTopiB INSERT. UPDATE. DELETE. ®opmat Ta
npisHauenns oneparopis CREATE TABLE. ALTER TABLE. DROP TABLE.



4, Ouepautiiini cuereMu Ta CHCTEMHE NPOTrpaMyBaHHSI

Ocuoeni konnenuii onepauiitaux cucrem (OC). TloHATTS onepauifHOl CHCTEMH. il
npusnauends Ta (QyHkuii. Kiacudikauis cyvacHux onepaiiifaux cucreM. OYHKUIOHATBHI
KOMITOHCHTH onepaliiiHux cucreM.

Apxitektypa onepauiiiHux cuctem. bazosi MoHATTS apXiTeKTypH ornepanifHuxX CUCTEM.
Peatizauis apxitekrypu OC. OC Ta ii orouenns. Ocobmusocti apxitektypun UNIX, Linux.
Windows.

KepyBanHs mnpouecaMd Ta MoTokamu. basosi MoHsTTS pOLECiB 1 MOTOKIB.
Bararonotokosicth Ta ii peatizauis. Kepysanus npouecamu B UNIX iLinux. KepyBaHHs
npottecamu y Windows. Kepysanus notokamu B UNIX. Linux. Windows.

[l1aHVBaHHS [IpoLECiB i NOTOKiB. Buianm nuanyBaHHs. AJFOPHTMH  [IaHYBaHHS.
Peanizaiis nianyBanns B Linux. Peanizauis nnanysanns sBWindows.

Bsaemoaiss motokie. Ocuosui nporemu  B3acMoiii moTOKiB. bBasoBi MexaHi3mu
cunxpoHisawii motokis. Biaemozis norokie y Linux. Bzaemozis noTokiB y Windows.

Misxknporecora B3aeMolis. Buan Ta 6a3osi MexaHi3MH MIKIIPOLECOBOT B3aEMO/IT.

Kepysanusi omeparuBHolo mam’s1rio.  OcHosH TexXHOJOrIT  BipTyanpHO! nam 4Ti.
CermenTallis mam sti. CTOPIHKOBA Ta CTOPIHKOBO-CETMEHTHA Opraisauis nam’ sti.

Jloriuna opranizauis Qaiiioux cucrem. [lonsarrs ¢aiy 1 (aii;oBOl CHCTEMH.
Oprauizauis indopmarii y daiinosiii cucremi. Onepauii Han Qaiinamu i KaTajoramMu.

Peanizawuis (aitiorux cuctem. [utepdelic BipTyansHol (aiioBol CHCTEMH VFS. @aiinosi
cucTemu ext2fs | ext3fs. Maiinosa cuctema /proc. daiiiopa cuctema NTFS.

5. Teopist npUITHATTS pillleHb

[MpUIHATTS pilleHb B YMOBAX HEBM3HAYEHOCTI. 00YMOBJICHOT HE3HAHHAM. AKCIOMH
xopucuocTi. [[OHSTTS  HepaHIOMI30BaHHX T4 panzoMmizoBanux  po3m'sskis.  Kputepii
ontuMaitbHocTi. CTaTHCTHYHI PO3B'A3KH.

[puitHaTTs pillleHb B YMOBAX HEBH3HAUEHOCTI. 0ByMOBIEHOT CBiIIOMOK MPOTHIIEK.
Jluckpetni Ta Henepepsui mogeni. Ilpunumnu obepeskeHocTi | BpiBHOBaKeHOCTI Ta iX
BUKOPHMCTaHHS B TEOPIi.

OcHOBHA TeopeMa TeopiT MATPUUHHX ITOP. [Mo3uuiiiHa opma rpH.

KoonepaTHBHi Ta HEKOONEPaTHBHI MiAXO1H B npuiteaTTi piwens. Kracndikauia 3axay
Teopii MPHIHHATTA PiLlEHb.

6. InTeekTya/IbHI CHCTEMH

dopmatizaiis 3HaHb B CHCTEMAX WITYUHOTO IHTEIEKTY. CTpyKTypa J0CTiKEHb B Talysi
IHTEJIEKTYAIbHUX CHCTEM,

[Ipencrapienss 3a1au y CHCTEMax MITYYHOTO inTenekty. llpeacrapnenns 3azad y
npocTopi craHiB. IpeacTasienHs 3a/1a4 IUIAXOM 3BECHHA 10 mijazaaad.

Moyie:i npe/ICTaB/IeHHs 3HaHb. Jloriko-1iHrBicTHYHI Mo/l — pensuiiti Ta npeMKaTHI.
dopmabii cucTemu. Mepeski Ta Qppeiimu.

ExcnepTHi Ta JiarHOCTHYHI CHCTEMH. CTpyKTypa €KCIepTHUX CHCTEM Ta ixX peasizauis.
Mozeni siichoeti. Mexanizm BuBoy. CHCTEMH. 110 HaB4aloTb. ApxiTekTypa 10 €rocody
pO3B’A3aHHs 3ajaui (CUTyauiiiHi moseni). TecrysadHs i aiarHocTuka (excreprusa 3HaHb).
KepyBaHHs HABUAHHAM (CUTYALlIiHE KEPYBaHHS). BuBe/IcHHS B YMOBaX HEeBH3HA4YEHOCTI.



3a ubopom 2: «Komn’iorepHa MexaHiKa»

1. OGumC.IIOBA.ILHI METO/1H Teopii NPy KHOCTI

PiBHSHHS pyXY Ta piBHOBard. PiBHAHHA pyXy Ta piBHOBark B LIMIiHIPHYHIT cucTeMi
KOOp/IMHAT. ["0J10BHI HAIIPYKCHHS.

Tenszop matoi aedopmanii. Bupasu Ui KOMIOHEHT TEH30pa matol aedopmanii yepes
nepeMilleHHs B AeKapToBiii Ta LWATIHAPHYHIH cHcTeMax KOop/HHaT. ['onosHi aedopmarti.

ViarajibHeHHi 3aKkoH ['yka /Uls aHi30TpOTHOro Marepiany. PisHi BHIAIKH MPYXKHOT
cHMeTpii (10 i30TpOMHOro Martepiaiy). ViarajipHeHuit 3akoH ['yka A OJHOPIIHOrO
I30TPOIMHOrO TIa.

3ajaua Teopii npykHocTi B mepemimeHHsx. [lpuHimn Cen-Benana. Teopema
Kaaneiipona.

®opmy:a Berti i TeopeMa B3aeMHOCTI Berri. Bapianiiine pisnsuus Jlarpanxa. Metol
Pitia. [TpuHIMIT MiHIMYMa J10,1aTKOBOT POOOTH. [pescTasieHHs NepeMillleHb uepes rapMoHiHi
i Girapmoniiini ¢yHKuil,

Pose 30k Kesbina., Esemenrtaphuii poss'ssok Byccinecka 1 poay. EnemenTapuuii
poss'szok Byceinecka I1 poay. 3a1aua Byccinecka (1po Ji0 30CEpe/KEHOT CHIIM Ha MpYKHHUHA
nisnpoctip). ®opmy:n Cominbsry. 3aj1aua epua (MOCTAHOBKA i ojepiKaHHs IHTErpabHOrO
pibasis). PO3R 430K IHTErPaIbHOMO PIBHAHHA i ocimkenns 3a1adi lepua. Bunaaok ocboBol
cUMeTpIl.

HanisoGepuennii Metoa Cen-Benana. locranoska sajaul KpydeHHs Ta 3rudy Opycy.
OyHKIIA HanpykeHb. [loTenuianbua dynkuia kpaitosoi 3amaui Cen-Benana. MemOpanna
anastoria [panarns. J[Ba THITY XBHIIb. TMosepxuesi xpui Penes. Xsuui Jlsasa.

2. ML:iocKa 3a1a4a Teopii NPY:KHOCTI TAa MexaHika pyHHyBaHHH

dyukuis nanpyxkenb Epi. [lpeicrapienns repeMilieHs 3a 1i JonoMorow. KOMIIEKCHE
apexacrasieHHs yuknii Epi. dopmy:iu Kosocosa-Myexenimsinai. CTpYyKTYpa KOMIUIEKCHHUX
OTCHIHANB ¥ BUIAJKY OIHO3B S3HUX, MHOTO3B S3HHX, cKiHueHHX Ta Oe3mexnux obnacreil.

OcecHMeTPHHUHI FPaHHYHI 3a7a4i Teopil NPYKHOCTI U1t KPYTrOBOI oOaacTi (30BHILIHS Ta
BHYTpillHs). MHOro3B A3Hi obnacti. Yactunni punaxku. KrmacuuHi 3a1adi 110CKo1 Teopii
npysnocti. [ocki 3anadi Teopii NPY:KHOCTI. AKI 3BOAATHCS 110 3a/1a4 JAIHIAHOTO CIIPAKEHHS.

Heoano3HauHi nepemiuteHHs. [IoHSTTS wenokaii. TpilmiHa, 0coGIMBOCTI po3B A3KY.

OcHOBM J1inifiHOT MexaHikyu pyHHyBaHHA. [loHATTS qmenokanii. TpimuHa, 0codIMBOCTI

po3B a3ky. KoediuicHt {HTCHCHBHOCTI HANPYKEHb Ta IHBapiaHTHUI IHTErpalL.

3. Teopisi NJIACTHMHOCTI

MexaHiuni BJACTHBOCTI TBEPAMX Til, YMOBH [UIAHHOCTI [I€PBUHHO-130TPOMHOI0
Marepiaiy.

Teopis MaTHX TPYKHO-IITACTHUHHX nedopmaniit. TToctynar Jlpykepa. Acouiiiopanuii
3aKOH MIMHHOCTI.

[TocTaHOBKA OCHOBHHX 3aj1au TEopil [JaCTHYHOCTI. 3arajpHi TeopeMH Teopii Mainx
HPYKHO-TLIACTHHHUX Jedopymaltiii.

[Ipocriwi 3a1aui Teopii mactuunocti. [IpyKHO-TUIACTHYHHIA BUTHH oasok. [lopoxuucra
Ky2I81 1111 1CI0 THCKY.

XapakTepucTHKM 1 JIiHIT KOB3aHHA. [Mpocrimi NPUKIAIM TOJIB KOB3AHHS. KpyueHHs
[IPU3MATHYHHX CTCPAKHIB.

4. Kpurepii minHocti, Teopis cTiiikocTi Ta Teopis MaacTHH i 00010H0K

CraTHuHUi METO;1 BU3HAUCHHSA KPHTHYHHN HABAHTaKCHD. 3anaua Eiinepa 11 CTEPKHS.
Bri;iuB YMOB 3aKpilIICHHS KiHIIB CTEPIKHS HA KPHTHAHY CHJY BTpaTH CTifKOCTI.
Jlunaninuit kputepilt erifikocti. CTIHKICTS CTEPKHSA 1ij1 Ai€r0 CiIKYBaIbHOI CHIIH.



Kpurepii minmocti Ta ix anauis. Kinacuuni kpurepii mimHocti. PyitnysanHs Marepianin
Npu HAABHOCTI TPILUMH TA IHIIMX Je(EKTIB CTPYKTYPH.

OcHoBHi cmiBBiaHouIeHHst Teopii Toukux [iacTiH. (OCHOBHI MPHMYIICHHS Ta
CIIIBBI/IHOUICHHS D€3MOMEHTHOT TEOPIT 000IOHOK.

Bicecumerpuuna 1epopmattist 000:10H0K o0epTaHHs.

3a Bu6opom 3: «Mexanika piIHHH, razy Ta MIAIMH»

1. AeporiapoMexaHika

Mozenb eyLinbHoCTi cepeaosuia. Metoa Eiitepa Ta meton Jlarpana, s aBa Iiaxoau
;0 onucy pyXy cyliabHoro cepenosuua. Kinemarnka. Ocrosni mousatrs. TpaekTopii YaCTHHOK.
JTinii ctpymy. [lonsirtss Hectucaoi piaumnu. PiBHsHHS HenepepsHocTi. CuiM. 1O 0T Ha
pianny. IlonsTTs ineanshoi piguun. PiBnsuns pyxy s ieanbHOl pinnau. PiBHSHHS pYyXy B
nanpyrax. [iapoctatika. PiBHanus rigpocraruku. Posnogin ticky B piauHi B noiai cuil
TSOKIHHS.

[apoctaruunuii napatokc. bapomerpuuna (opmyna. 3akoH Apximena. Bianocha
piBHoBara. Pisnsuus pyxy Eitnepa B dopmi ['pomexu-Jlamba. [urerpan bepuymni. [nTerpan
Koiu -Jlarpanixa.

[Trtocki 3a1a4i riapomexaHiky i1catbHOl HecTHEI0T PLIMHH, BIacTHBOCTI KOMIIEKCHOTO
notenuiany. Tpukiazn ananituunux QyHKIIA Ta X rizpoauHamMiuHe TIyMadeHHS. GopmyiH
Yansurina-Brasivea. Po3paxyHOK CHIIM Ta MOMEHTY. 11O AilOTh Ha J10BUILHHHA npodiis. Teopema
JKykoBcbkoro. 3agada npo OOTiKaHHS KPYroBOro waninapa. OOrikanHs wuainagpa 0e3
uupKyssii. BusHaueHHs MONIB IUBMAKOCTEH Ta 3HAUEHHS THCKY Ha MOBEPXHi LMITIHAPY.
O6TikaHHg WATIHAPA 3 HPKYIsLier0. MeTox koHpOPMHUX BiIOOPaKEHD. 3asiaua npo oO0TiKaHHs
eninTHunoro koutypy. ®yukuis JKykoscbkoro. O6rikanna niactunm. Iloctynar Yanurina-
Kykorcbkoro. [TpocToposi 3at1aui izeanbHol piznun. Teopema Tomcona. Tepema Jlarpanixa.
ITepma Teopema nHpo 30epiraHus iHTCHCHBHOCTI BHXOPOBHX aimii. Jlpyra Tteopema 1npo
3GepiratHs IHTEHCHBHOCTI BUXOPOBHX JiHii. PO3B’30K 3aja4i npo pyx cdepu B idcalbHIHA
HECTHCITIA pinHI.

3akon HbloTona /i B s3k0i pijuuu. YsaranisHenuit 3axon Herotona. Cucrema PIBHAHB
Hag'c-Ctokca. Teuis Ilyaszens. 3axon [lyasens-I'arena. Tedis B's3k0i pianuu B mapi. 3aKOHH
noaiGuocTi Ta KpuTepil MOAIGHOCTI s pyXy BA3K0i piauHu. ['eomeTpuuHa Ta KiHeMaTHYHa
110,1i0HicTb. TypOy/IEHTHICTL T4 METO/IH OCEPEIHCHHSL. BJ1acTHBOCTI NPOLIEIYPH OCEPE/IHEHHS.
Ocepeanenns pighsiib Hap'e - Crokca. Haitnipoctimi mozeni TypGysnenrtnocti. Popmyra
[Mpanxris. YHiBepcaibHUM aorapudmiunnii npodiae. TypOyseHTHa Teuis B TpyOi. Bruus
woperkoeti. Tinpasiiuni Brpatn. @opmyna Hikypanse. Micreri onipu. Teuist piiMHH vepe3
OTBIP.

2. 'azoBa auHamika

OcHoBHi napaMeTpu Teuiit pizun Ta rasis. lIpo 0co0IMBOCTI JHHAMiKM rasy. BizomocTi 3
tepMoanHamiku. LLIBHIKiCTb 3BYyKa B rasi. 1ucio Maxa. sk KpHTepiil JuHAMi4HOT CTHCIMBOCTI
rasy. PiBHsaHHs eHeprii /Ui OJHOMIpHOT Teuii rasy. Busia piBHsHHs eHeprii B OJAHOMipHiH
QOCTAaHOBUI /18 crauioHapuux  Tewiil.  Pisuanus  eneprii eHeproizo/IboBaHoi  Tedii.
[asouuamiuni Gpyukuil aniabarnunux tediii. Bumip WIBKIKOCTI rasy.

Ctpudku  yuiizibHeHHs. Ilpuposia 1 BHInM crpuOKiB  yutinbHenns. [lpami crpudkn
yiiabHeHHs. Y apHa ajaiabara. Teopema I". Llemmaena. Koci cTpuOKH yIIILHEHHS.

XBWJI PO3MWMPEHHA B IUIOCKOMY HAI3BYKOBOMY noroui razy. AHainiz Tedii rady B
[EeHTPOBAHIH XBH.Il PO3LIHPEHHS. XBUIi pO3MMPEHHS TIPH 3BYKOBI# [IOYATKOBiH IIBHIKOCTI.
XBH: PO3MIMPEHHS MPH HAI3BYKOBIH MOYATKOBIi LIBHIKOCTI.



Teopema 1npo ()Gepm.mm BILIMBY. F'lemcH'rapHa Teopis reomerpuuHoro comia. Como
JlaBans. Po3paxyHKOBI Ta ;{mepa\\mcom PEIHMH TeHil.

Teuii rasy 1o wiIiHApHUHKM TpySam 3 ypaxyBaHHsM TepTs. Teuii ray no AT HIPUYHIH
TPy 0i 3 Feﬂ.’]OlIl JIBOIOM.

BUBECHHS TEOPEMH IMITYJILCIB /7151 OJHOMIPHHX CTAlliOHAPHHUX TeUi.

Teopis pakeTHOro JIBHI'YHA.

3. Teopis Ten1000miny

OCHOBHI NOHATTA MPO TEIJIOOOMIH i TENIIONEpenady: TeIIONPOBiIHICTh, TEMIOEMHICTD,
KOHBEKILisl, TENI0BUil MOTIK, KOHBEKTUBHMUI Temoo0Mmin Towo. 3akon ®yp’e. Jlndepenuianpre
piBHsiHHS Terionmposianocti. [locTanoBka KpaHOBHMX 3amau  Teopii TEIIONPOBITHOCTI i
temonepeaui:  I-ro poay. Il-ro poxy ta Ill-ro poxy. TensonposiaHicts Tia HAWTIPOCTIIIOL
dopmu npu  crauionapiomy pekumi. [liocka crinka npu  cTanioHapHOMY pekuMi
Tensionposiznocti. [lonsiTrs 1po Tepmiunmii omip mpu  Tersonepexaul  uepes CTIHKY.
Llmininapuuna cTiHKa B CTAaLiOHAPHOMY pPeXHMI, Tm’mnposinﬂicn GaraTomapoBoi CTIHKH.
[TOHSTTS PO TEIUIOBY i30MsLiK0 CTIHKM. TernonpoBiHiCTb CTIHKM PH HAABHOCTI TEIUIOBHX
ukepen. Metoa ®yp'e a1 po3B s3aHHA HeCTaliOHApHUX JHIAHAX 38124 TCHHOI'IpOBIJ_lIIOCT]
(17151 OIHOMIPHOTO BHMAIKY). OCHOBHI 'adhoﬂomplmcn MOHATTA KOHBEKTHBHOTO TEILIOOOMIHY.
OcHOBHiI KpHTepii KOHBEKTHBHOTO TEILLIOOOMIHY 1 10 BOHH 03HAYAKOTh! kputepiii HycenbTa.
Kputepiii Ilpanaras. kputepiii Ilekne. OCHOBHI MOHATTS paziauifiHOro BUIPOMiHIOBAHHS.
Jaxon [lianxa. 3axoH Penes-Jxonca. 3akon 3mimenns Bina. 3akon Credana-bonbumana.

3akoH Kipxroga.



p.5 MEPEJIK MUTAHD, 3AITIPOITOHOBAHUX JUIA ICITUTY

Berynui sBunpodyBanHs NpoBoISTLES 3a PILIEHHIM eK3aMeHalliiHol komicii 3a Oinetamu.
I'puBaiicTh  BCTYVIHONO  BHIIPOOYBAHHS 120 xBuauH. Jlas  nmiArOTOBKM  BIAMOBiI
BUKOPHCTOBYIOTH €K3aMeHalifHI JTMCTKH. 110 30epiraloThes B 0cOOO0BIH cnpasi BCTYITHUKA.

3 nporpaMaMH BCTYIMHHX BHINPOOYBaHB. MEPETIKOM MHTAHb, MOPSIKOM MPOBEICHHS
BCTYMHUX BHUMNpoOyBaHb 3a creuiaibHicTio Fl Tlpuknaana maremaThka, BCTYNMHHKH MakoTh
3MOry 03HaloOMHUTHCA Ha odiuifinomy caitti JIHY,

Pinem; JHAHL BCT}'HHHKiB OILiHIO(’TbCﬂ cma.wenauii’mmo I\‘O.\iiCiG‘I’O 3a ,IIB}’XCOTGE.L"IBHOK)
CHCTEMOIO. Pe3yanTaTu npoBeIeHHs BCTYIMHONO BHOPOOYBaHHA OQOPMISIOTECA POTOKOIOM, B
AKOMY (IKCYIOThCS eK3aMeHaliiini nurtands. Ha KoKHOro BCTYIIHMKA BeJeThCS OKpeMHii
nporoko:1. Ilporoko:u npuiioMy BCTYIIHHX BHIIPOOYBaHE MMiciIs 3aTBEP/UKEHHS 30epiraloThcs B
0co0oBIii cripaBi BCTYITHHKA.

Crpykrypa exsamenauiiinoro diirera. Exzamenauiiinuii 6isier ckianaetses 3 3 MHTaHb
BIAKPUTOT (hOpMH. O/1HE 3 SKUX HAIEKMTH JIO NUTAHb 3arajbHOI YACTMHM Ta /B4 10 MHTAaHb
BUOIPKOBOT WacTHHH. 3MmicT Oi1eTY CTac BIZIOMHMM BCTYMHHMKOBI JHILIC NPH HOro OTpPUMaHHI.
3MICT MUTaHb BINOBI1A€ Mepeliky MHTaHb 3araibHOi Ta BUOIPKOBOT YACTHHH.

[TuTaHHg 3araJiLHOT YACTHHH

1. Meroao10rist Ta oprasizailisi HAYKOBHX 10¢T/IKEHb

Hajaru xapakTepuceTHKY Tpolecy HAYKOBOro nizHaHHs, OXapakTepu3yBaTH CTPYKTYPHI
eqeMeHTH Teopil nizHaHus. Meroa Haykosoro mnizHanus. O3Hak HAyKOBOI JSZIBHOCTI.
Crtpykrvpa dopmyBaHHsa Teopii. (O3HaueHHs MOHATH: HAVKOBA ijef. TinmoTes3a. Teopis. 3aKoH.
Buau. QyHKUIT Ta npeaMeT HaykKoBOI JisIbHOCTI. CyD'€KT Ta npejMeT HayKoBOI JisIbHOCTI.
XapakTepucTHKA MOHATTS «HAYKOBE MOC/iDKCHHS». OCHOBHI ()OPMH HAYKOBHX [OCIIiAKEHb.
Ob'ext. npe;iver Ta (GakTOpPH HAYKOBOIO JIOC/II/PKEHHS, MNOCIIIOBHICTL €TaniB HayKOBOIo
aocaiukenns. Erann peanizaunii ta oopmieHHs pe3yIIbTaTIB HAYKOBOIO J0CILIKeHHs. Pob
JOTIYHMX  METOIB Y  HAYKOBUX IOC/ILDKEHHSIX. IHAYKTUBHHI Ta J€JAYKTHBHMHA METOIH
J10C/ LK, Tpukiaan. MojiesoBanHs ta cdepu iioro Bukopucrants. TexHika orpaljtoBaHHs
iH(opMallil, MopsAI0K poOOTH Ha TEKCTOM, BHMOIH J10 BAKOPHCTAHHS LIATAT.

2. CoeniaasHi po3aian GpyHIAAMEHTATBHHX MATEMATHYHHX IHCIHILTIH

JlnepennitoBanns GpyHKuii oHiel i gexiiibkox 3minHux. Yactunui noxiaui. Heodxinni Ta
J1I0CTaTHI YMOBH JH(epeHUii0BaHOCTI.

Busnauenuit interpan i fioro BractTuBocTi. Teopema 1npo cepeane 3HaueHHs.

Kpartni interpazin. [ToBepxHesi iHTerpa:in. KpuBo:TiHiiHI IHTErpaIy.

®opmyau 'pina, Ctokca. OcTporpaacbkoro.

Unc:tosi paan. AGcommoTHa Ta yMoBHa 301kHicTh. O3HAKK 301KHOCTI UHCIOBUX PSIIB.

DYHKIIOHAILH] Psi/i. BIACTHBOCTI PIBHOMIpHO 301HUX (yHKIionanbHux paais. O3Haka
Beliepwtpacca.

KpHBi Jpyroro nops;iky. 38e/1€HHs iX 10 KAHOHIUHOTO BHIIS LY | Kaacu(ikallis.

Martpuui i onepaitii Ha;t HEMH. Bu3HauHKKH i X BIACTHBOCTI.

CucteMH JiHIHUX anreOpaidHuX piBHAHB Ta 1N J10CTLUKEHHS.

Jliniiine 3Buuaiine gudepenuianbHe piBHAHHsA. (DyHl1aMeHTalTbHA CHCTEMA PO3B A3KIB
JiHIHHUX  depenniaibHux  piBHsHB.  Metoj  Bapiawii  mocTilHMX A9 PO3B’sI3aHHS
HEOIHOPIIHUX PIBHAHB.

3a1aui. MO 3BOSITHES J10 PIBHAHB €IINTHYHOrO THIY. 3a1adi. 10 3BOAATBCH 10 PIBHAHb
rinep6oaiuHoro THily. 3a/1adi. 10 3BOASTHES [10 PiIBHAHBL NApaboIiYHOIO THIIY.

3. MeToau oduneIeHb
Itepauiiini  metoam  poisssysanns  CJIAP.  Vwmosu 30ixHocti  meroiis.  Mero/m
HaOmmKkeHHs (YHKUI: iHTeprooBanHs, cepenbokBaapaTHyine HabmmxeHHs. IlopiBHAHHS
METOLIB.



UucesbHe iHTerpyBaHHs. I €OMETPHIHE TAYMAUCHHS.

Po3p’szanis 3aiadi Kowi ast 3Buuaiinux audepenuiaibHuX pieusns (3[IP) meronamu
Pyure-Kyrra. Po3paxyHKoBi opmy:1H. Moxu6xu MeTOIB.

3araibHi IPUHIATH 106Y10BH PI3HHIECBHX CXEM /114 JHIHAX JUdepeHIliaTbHUX PIBHSHbD.

Muranng BUOipKOBOI YACTHHH

3a Bubopom 1: «MaTemaTHYHE MOJETIOBAHHSA Ta 004YHCAIOBATbHI METOAHY

1. /InckpeTHa MaTeMaTHKA
MHoKHHN, ouepalii Hal MHOKMHamMH. bBiHapHi BiHONIEHHS T4 iX BJACTHBOCTI.
Poskiazanis OysieBuX QYHKIIH 32 3MIHHHMH, JOCKOHANA M3 IOHKTHBHA HOpMaibHa (opma.
3o0paxkenHs (QyHKUill v BUIIAL DOJTIHOMY Yerankina, @PyHKIIOHAJIbHA [MOBHOTA CHCTEM
Oy.1eBUX (YHKILI.

2. MeToai oNTHMI3ALIT TA 10CTiKeHHS onepanii

Kracubikaiis 3a1a4  Ta  METOIB orrtuMizaiii.  OcHOBHa  3ajaua  HelliHiHHOrO
NporpaMyBaHHs.

Kracuuni MeTO M BiamyKkaHHs Oe3yMOBHHX Ta YMOBHHX ekcTpeMyMiB. MeToll MHOKHHKIB
Jlarpanska ;Uist 3a;1a4i 3 00MEKEHHAMH THITY piBHOCTEN Ta HEPIBHOCTEH.

Heo6xizHi i 0CTATHI YMOBUM OMTHMATBHOCTI 114 3a1adi CKIHUYCHHOBHMIPHOT ONTHMi3alil.
Enementy teopil Kyna-Takkepa Ta JBoicTocTi.

Uncnosl MeToau GesyMoBHOI onTuMizalii. I'paieHTHi METOIH. [Tepesaru Ta HEAOMIKH
rpaieHTHUX METOIB.

UycaoBi MeToaM YMOBHOT omTumizauii. Mertox npoekiuii rpagiety. MeToa yMOBHOTO
rpatiesty. Metosu urrpadgHuX hyHKILIH.

UueoBi MeToaM Oe3yMoBHOT HeaupepeHUiHoBHO ontumizauii. Meroa y3arajJbHEHOIO
rpajieHTHOTO CITYCKY.

3. Basu gannx Ta ingopmaniiini cucremu
TMousTra Gasn nauux i cucTemu. OCHOBHI THNH MOJENCH JaHHX. Omnepanii Haa JaHUMH.
ITonsTrs (GYHKIIOHATHHOT 3AT€KHOCTI. Hopwmasizainis cxeMm 0a3 JaHHMX. Hopmanshi dopmu
pinnowens [oustrs penauiiinoi 6a3m jganux. Mosa SQL. Komammu SELECT. INSERT.
UPDATE. DELETE. Cxema peasuiiinoi BJl. Ilonsarra nepBHHHOrO Ta 30BHILIHBOIO KItOYa.
Ilizicuicts pensmitinux jgaHux. IliicHicTs Gasn nauux. TexHosoril po3poOKH MpOrpaMHOro
sa6esnedetins. Oneparop SELECT.

4. Onepauiiini cHECTEMH TA CHCTEMHE NPOrPAMYBAHHI

OcHoBHi GyHKUIT onepalifHUX CHCTEM.

ApxiTeKTypa oneparifHoi CHCTEMH. OCHOBHI [TOHATTSL.

OznauenHs Npolecy Ta NOTOKY . IX MoIaHHd B OC Ta MOMKJIMBICTL KepYBaHHS MpPOLCCAMHA
ta notokamu B OC UNIX, Linux, Windows.

[poGiemu B3aeMo/lil TOTOKIB. GasoBi MexaHismu cuuxponizauii noroxis B OC UNIX,
Linux, Windows.

Ba30Bi MEXaHi3MH MiKIIPOLECOBOT B3aEMOIT.

[MousiTtsl (aiiny i dail10BOI CHCTEMH. Opranizauis indopmauii y thaits10Bii cucTeMi.

5. Teopist npHiiHATTS! piliens
Krnacudikaris 3a1a4 NpUiHATTS pilieHs.
[TOHSITTS HEPAHIOMI30BAHUX Ta PaHI0MIZ0BAHUX PO3B'A3KIB.
Kputepii onTHMAILHOCTI.
OCHOBHA Teopema Teopil MaTpHIHHUX irop



6. InTe1eKTYA/ILHI CHCTEMU
Mogesni npejcTas:ients 3Hanp. [IpaMuil Ta 3BOPOTHMH BUBIJL B CHCTeMax [UTYYHOIO
inTenexty. Ilonamns 3azau y npoctopi ctamis, Po3’s3yBaHHS 3ajad MOJAHHX Y poCTOpi
cranis. 3BeIeHHS 3aj1aui J10 Mia3ajnad. MeToaM po3s a3yBaHHs. CTPYKTypa eKCIIepTHHX CHCTEM
T1a X peastizaiis. MeTO/1 HEHITKOrO JJOrYHOIO BUBE/IEHHS.

3a Bubopom 2: «Komn’iorepna mexaHika»

1. OfuncI0BA/ILHI MeTO/ 11 Teopil NpyAKHOCTI

Teopist 1edpopmatiii. Tensopu ckinueHHoi i Ma107 1epopmarir.

I0/10BHi oci Ta iHBapiaHTH Ten3opa cKinuenoi i mazoi 1edopmauii. Exincoin redopmaii.

BusnaueHns nepemilleHb 3a KoMnoHeHTaMu manoi aedopmauii. YMOBU cymicuocti Cen-
Benana.

Teopis HanpyskeHb. TeH30pH HANpyKeHb Ta iX Qisn4HMi 3MiCT.

PiBHSIHHA PIBHOBArd i pyxy B KOMIIOHEHTAX TCH30pa HANPYKCHb.

TosoBHi oci TeH3opa HanpysxkeHb. ['0/10BHI HanpyxeHHd. [HBapiaHTH TeH30pa HAMPYKCHb.

[MoTenuiaibHa enepris Jeopmatii. 3akod ['yka s i30TPONHOIO | aHI30TPOIHOIO TiJL

[locTaHOBKA OCHOBHHX 3a71au TeOpil MPyKHOCTI.

3a1a4a Teopii MpyKHOCTI B IEPEMillICHHAX.

Teopewma €IHOCTi pO3B'S3KY 3a/1au TEOPil IPYKHOCTI.

[Tpunuun Cen-Benana. Teopema Kranefipona. Gopmyna berti i Teopema B3acMHOCTI
berTi.

Bapiariiine pisnsuus Jlarpanixa. Metoa Pitua.

2. [1ocka 3a3a4a Teopil NPY/KHOCTI TAa MexaHika pyiHyBaHHS
[T10cka gedopmaltis i yzaraibHeHHIt MJI0CKUH HATIPYKEHHH CTaH.
MeToza Ko:ocoBa — Myexeimsizai po3s’si3aHis JIBOBMMIPHHX 3a/1a4 Teopil MPYKHOCTI.
OcroBH initinol Mexaniku pyiinyBanns. KoedillieHT iHTEHCUBHOCTI HANPYKEHb.

3. Teopist mIacTHYHOCTI
MexaHiuHi BJ1aCTHBOCTI TBEPUX TiIL.
VMOBH IIIMHHOCT] [TEPBUHHO~I30TPOITHOTO MaTepiay.
Teopist MaJIHX MPYKHO-TUIACTHYHHX neopmaltiii.
[ocTynat Jlpykepa. AcoliiioBaiuii 3aKOH MIIMHHOCTI.
[MocTaHOBKA OCHOBHHX 3a71a4 Teopii N1acTHYHOCTI.
3arasibHi TEOpPEMH TEOPIT MAJIUX NPYKHO-TIIACTUHHHAX nedopmaltiii.
[pocriui 3a1a4i TOpii MIACTUHMHOCTI. [Ipy KHO-IIACTHYHMI BUIHH OaJIOK.
[Topo:kHHCTA KYJI8 11/ Ji€10 THCKY.
XapakTepUCTHKH 1 JHIT KOB3aHHS. [TpocTitui MpHKIAIH MOIIB KOB3aHHA.
Kpy4eHHs [1pH3MaTHUHHX CTCPXKHIB.

4. Kpurepii minnocri, Teopis eTiiikocTi Ta TEopist ILIACTHH i 00010HOK
Craruunuii MeTo/1 BU3HAYEHHS KPHTHUHIX HABaHTaKeHb. 3a/aua Eiiniepa 118 CTepIKHS.
BriuB yMOB 3aKpiTLIEHHS KiHIIB CTEPXKHSA HA KPHTHHY CHITy BTPATH CTIHKOCTI.
Jlnnamiunuit kputepiii crifikocti. CTIHKICTh CTEPHKHA [ij1 €0 CTIAKYBaTbHOT CHITH.
Kputepii MiHocTi Ta IX anaii3 (k;ackyHi Ta iH. Teopil MilHOCTI).

OCHOBHI NPUIIYLIEHHS Ta CMiBBIIHOIICHHA Be3MOMEeHTHOT Teopii 000I0HOK.
Bicecumerpuuna jedopmaitist 060JI0HOK o0epraHHs.



3a Bubopom 3: «MexaHika piaunn, razy Ta njiasmmw»

1. Aeporiapomexanika

['inoTe3a CYiILHOCTI | 110 BOHA J1a€ /LISl TEOPETHUHOT FiAPOIMHAMIKH. CdopmyatoBarti. Ak
OMMCYCTheA Teuis piauny 3 Touku 3opy Eiinepa: sminui Eiiepa Ta npencTarieHus UyKaHUX
ripoMHAMIMHUX NapaMeTpiB 3 ToukH 30py Eiinepa.

Onuc Teuii pinHy 3 Touky 30py Jlarpanska: sminui Jlarpatika ta 1peCTaBICHHS LIYKAHUX
ri;(po;MHaMiuHIX MapamMeTpiB 3 Toukw 3opy Jlarpaika. Sk BIIPI3HAIOTHCSA MK CODOIO MOXI/HI
3a uacoM 3 TouoK 3opy Eitnepa i Jlarpamka. 11lo Take «iinis crpymy» i i mudepenuiatbne
piBHSHHSA?

Sl (OPMYTIOCTLES 3aKOH 30€PEeKEHHS MACH B MEXaHilli CYLITbHOTO Cepe/loBHINA i Horo
JudepeHiaibHe PIBHAHHS,

Illo Take iea1bua pianHa i depeniiaiphe pisusHus Eiiepa juis ieanbHol pitHu.

[Llo Take ripocTaTHKa, OCHOBHE PIBHSHHS I'i;IPOCTATHKH i PO3MOJLT THCKY B HECTHCJIMBIH
piauHi B mosi TsukinHs. 3akoH Apximena i Horo noschents. [TonaTTs npo BiIHOCHY piBHOBary.
STk 3MiHIOETbCS (POPMa BiNbHOT IOBEPXHI PiIMHH B EMKOCTI, 1110 00epTaeThes?

Inrerpan Beprysuii i Koti-Jlarpaska: 110 y HUX CMIiZIbHE | 44M BOHH BiIpi3HAIOTHCA?

IL1ocki 3a1a4i riapomMHamiky i iX 38°5130K 3 Teopicio GyHKILHA KOMILJIEKCHOT 3MiHHOT.

HasecTy npukiaau aHadiTHUHUX QYHKLIH 11X rigpoanHamiuboro TiaymadyeHHs. @opmyan
Yanummrina-Brasiyea i ix Tiymauenns (6e3 BUBOLY).

dopmyna JKykoBekoro Ui MiAHOMHOT CHIH npoding i ii Taymauenns. @opmyra 11
KOMIIIEKCHOTO MOTeHIiany OGe3uupKyJisiiiHoro ofTikaHHA KoJa: PO3Moil WBUIKOCTI M0
[OBEPXHI KoJa: AKiCHO — (hopma J1iHii cTpymy.

OGTiKaHHs WHAIHAPA 3 UWHPKYIALicto: AKICHO JIiHIT CTPYMY. KPUTHYHI TOUKH.

[TonsiTTa Npo 3acTOCYBAHHS KOH(POPMHOIO MepeTBOPEHHS LI BHpILIICHHS 3224 00TiKaHHS
qoBisbHOrO  KoHTYpY. Cthopmymoraru nocryiaar Yansurina-JKykoBeekoro /s oOTiKaHHs
KOHTYPY € FOCTPOIO OKPaiiKolo.

Teopemu TomcoHa npo pyx ineambnoi piannu. Teopemu Tomcona npo 30epeskeHHs (Oe3
BuBO;Y) i Teopema Jlarparika. Po3B’s30k 3aiaui 1npo pyx chepn B ijeaibHIll HECTHC/UBIH
piaMHI.

3akon HbloToHa i y3arasipHenuii 3akoH HeloToHa 1U1st 715 BS 3KOI p1IMHH.

Hanucaru piusinns Hag’e-CTokca i 1ath T.1yMayenns il wieHam.

JlaTu SIKicHy XapaKTepPUCTHKY KPUTEpisM MoAiGHOCTI; siKi BH 3HA€TE KpUTEPii?

[1{o Taxe Teuis [Tyaseiins i 3akou arena-Ilyaseiins?

TTOHSTTS MPHMEKOBOTO IAPY | OCHOBHI TOJIOKEHHS teopia [lpanams. llo Take
TypOYIEHTHICTB | METOIH OCEPEHEHHS.

Ocepeaneni piBusuus Has’e-Crokca. Mozes TypOy.1ienTHocTI [Ipanaras.

VHiBepcaabHuii JTorapupMivHHi 3aKOH TypOy/IeHTHOCTI B TpyDOax.

[TOHSTTS (PO PO3NOieHi Ta MicueBi BTpaTH THCKY B TpyOONpoROIaX.

2. M'azoea 1uHamika
I1IBuaxicTs 3BYKY B rasi. Uucso Maxa. sk Kputepii JMHAMIYHOT CTUCIHBOCTI rasy.
Bugi1 piBHsiHHS eHeprii B 0HOMIpHIi [I0CTAHOBLL /U151 CTALlIOHAPHHUX Teuli,
PipHsHHs eHeprii eHeproizo/poBanoi Tedir.
I'azoanuamiuni GpyHKuil agiadaTHuHuX Tedii.
Buwmip wiBHAKOCTI rasy.
IMpupona i Buay cTpUGKiB YIILIIbHEHHA.
[Tpsimi cTpuOKH yHILIbHEHHSL.
Y napha aziabara. Teopema I'. Llemnuiena.
Koci crpuOK# yIIIJIbHEHHS.
AHani3 Teuil rasy B LIEHTPOBaHii XBU.Ii PO3LIHPEHHS.



XBHIi PO3UIMPEHHS TIPH HA/13BYKOBIH LIBHIKOCTI,

Teopema npo oOcpHEHHS BILTHBY.

EtemMeHTapHa Teopis reoMeTpHUHOro Coria.

Teuii ra3y 1o HKAIIHAPUIHKUM TpyOaMm 3 ypaxyBaHHAM TEPTH.
BuBeICHHS TEOPEMH IMITYILCIB TS O;IHOMIPHUX CTALliOHAPHUX TEYil.
Po3paxyHOK TSrH pakeTHOrO ABHIYHA.

3. Teopis Ten1000miny

OCHOBHI MOHATTA. 110 CTOCYIOTHCS SBHIL TEIIONPOBIIHOCTI, TEILI000MiHY i Ternonepeaadi.

Chopmymosarn 3akon ®yp'e sk B 0 HOMIpHOMY HAOIMMKEHHI. Tak 1 B BEKTOPHOMY
300paskeHHI: PO3TIYMAUYNTH BCI BETTHUHHH, LLO BXOATH J10 3aKkony ®yp’e.

JlaTi nocTaHoBKY 3a1aui Teopii TENJI0MPOBIIHOCTI 3 IPAHHYHUMH YMOBaMH MEPLIOTro poy.
JlaTh nocTaHoBKY 3a1a4i Teopil TEMJIOMPOBIIHOCTI 3 FPAHUYHUMH YMOBAMH JAPYIOro pojiy.

JlaTH MocTaHOBKY 3a/1a4l Teopil TEIUIONPOBIAHOCT] 3 PAHHYHHMH YMOBAMH TPETHOTO POy.
HagecTH  po3B'A30K 3aj1a4i TEILIOMPOBIAHOCTI /118 IUTIOCKOT CTIHKM IIPH CTalllOHAPHHX
rpaHnuHuX ymMoBax. CHOpMYIIOBATH NOHATTS [1PO TEPMIYHHX OIIP CTIHKH.

L{u:tinpuuHa cTinKa B CTAUiOHAPHHUX YMOBaxX TerionposiiHocti. ChopmysoBary 3anady
PO TEILIONPOBIAHICT GaraToapoBoi CTIHKH.

B uoMy 3ak/mouaeThes creud(ika MOCTAHOBKM 3a7adi MpO TEIVIOBY i30JALII0 CTIHKH?
TennonpoBiaHicTh CTIHKM B YMOBaX J1iT TEMJIOBMX JIKEPE.

OCHOBHI NOHATTS Teopii KOHBEKTHBHOTO Temonepenocy. [1lo 03Ha4aroTh OCHOBHI KpUTEPil
TeOpii KOHBEKTUBHOI'O Tenoneperocy: kpurepiit Hycensra, Ipanaras i [Tekne?

OcHoBi nonsTTs pagiauiitnoro sunpominiosanus. Cdopmynosaryu 3akon Ilnanka i xat 10
HBOro KoMenTapi. [1po o ropopats 3akon Pesesi-/Ikonca i 3aKkon 3Mienns Bina?

3akon Credana-Bonbimana i fioro Tiaymadenns. 3akon Kipxroga i Horo TiymadeHHs.



Kpurepii oninkn Bianosigeii

Ko:kna Bi/inoBi/ b Ha nuTaHHs oliHeThed 3a 200 - 6alIbHOIO LIKAI0H0:

0-99 GaaisB BHCTABJASETLCS BCTYIIHUKY B aclipaHTypy. sKWil He 3acBOiB nporpamMHMi
Marepia B MIHIMAILHOMY 00Cs31 1 BUKIAB BLUIOBI 1 B HE10CTATHLOMY 00Cs31.

100-119 6aaiB BHCTABISETHCS BCTYIHMKY B acHipaHTypy. SKHH 1IEMOHCTPYE 3HAHHS
O3Ha4YeHb JHIIE JIEAKHX [MOHSATb. Y CBOIX MIPKYBaHHAX HE 3/aTeH aHali3yBaTH TMOHATTS
JAMCLMILTIHA Y KOHTEKCTI IHIIMX MOHSAThL, HE 3/1aTeH BCTAHOBUTH 3B'A30K MIXK MOHSTTAMH, HOTO
BIJINOBII MAIOTh [IA0IOHHHI XapakTep Ta He Bi0OpakaloTh caMOCTIHOrO Po3yMiHHS TEM.,

120-139 6aaiB BHCTaBIIS€TbCS BCTYIHHUKY B ACHipaHTypy. SIKHif JEMOHCTPYE 3HAHHS B
oOMeKeHOMY 00CA3l, HE 3HAC 3HAYHOI YAaCTHHH MpPOrpaMHOro Marepiainy 3 dyHIaMEHTaIbHUX
MaTeMaTHYHHX JUCLHIUIIH, JIONYCKae 3HAYHY KLIBKICTH HETOYHOCTEH | rpyOMX MOMHIOK Yy
(hopMy THOBAHHI METO,1iB PO3B S3aHHS 3a/1a4. HE BMi€ HABECTH BIIACHI MPHUKIIAIH.

140-159 6a.1iB BUCTABISETHCA BCTYIIHUKY B acMipaHTypy. sikMif JoGpe BOJIOi€ OCHOBHUMH
MOHATTSAMH TPUKIAIHOT MATEMATHKH, BMI€ 3ICTABIATH Ta CUCTEMATU3YBATH 1HGOpMaLio, ajle He
3aCBOIB J1eT&1i IOBEJIEHHS Ta OOIPYHTYBAHHS /1€SKUX MOJI0KEHb MPUKIAJIHOT MATEeMATHKH,
JI0IYCKAE HEI0IKK v (pOpMYITIOBAHHI METO 1B pO3B's3aHHA 3aj1a4y. HesnaTtHuil 10 ananizy ta
V3aralbHEHHS JICAKHX CY/IKCHb, HA1a€ BLMOBI . &1€ V HEJOCTATHBO MOBHOMY 00Cs31.

160-179 6aiB BHCTARIAETHCS BCTYIMHHKY B aclipaHTypy. SsKHH 100pe BOI0I€ NporpaMHHM
MarepiajioM. I'paMOTHO i TIOCJTi/IOBHO BHK:Ia/1a€ HOTO OCHOBHI MOJIOKEHHS 13 JTOBEJICHHAM, KU
He JIOMYyCKae ICTOTHHUX HEIOMIKIB V BIAMOBIAI HA 3alUTAHHS U100 3aCTOCYBAHHS METO/IB
NPUKIAIHOT MaTeMaTHKH A1 PO3B 43aHHS NPaKTHYHMX 33744, CaMOCTIHHO BUIIpAaBide
JIONIVUICHI  MOMMIKH. BMIJIO  aHATI3yC TMPUUYHMHM  HEKOPEKTHOCTI MOCTAHOBOK 3aj1ay Ta
HEMOMKIMBOCTI 3aCTOCYBAHHS METO/LiB. IPONOHYE COCOOM PO3B’A3aHHA MPHKIAAHKX 3a1a4. B
BIIIOBIIAX KOPHCTYETHCS JIHLIE OCHOBHOIO J1iTEPaTypoIO. MiApyYHHKaAMH. MOCIOHHKaMH.

180-200 Ha.1iB BUCTABJISETHCSA BCTYIHHKY B acripaHTypy. sikuii raMOoKo Ta MillHO 3acBOIB
nporpaMHHil Martepiajg, BHYEPHaHO. MOCIiI0BHO. IPaMOTHO i JOriuHo Horo BHKIAJae€, y
BIJMOBIAI AKOTO TICHO OB A3YIOTHCS TEOPETHUHI 3HAHHA Mojenell Ta MeToaiB NMpHKJIaJHOI
MaTeMaTHKH 3 X NPaKTHYHUM 3acTocyBaHHsaM. |1i1 yac BiANOBIAI BCTYIHUK 10 aclipaHTypH He
3a3Hae Tp}','IHOIIliB 3 J1OBCIACHHAM OCHOBHUX TCOPEM, (ﬁﬁrp_\'l{'l'_\'BElHHH.\l TECOPETHYHHX OCHOB
3aCTOCYBAHHA METO/IB  PO3B’S3aHHS [MPAKTHYHHX 3a/[@4. 371aTeH MpHiiMaTH pilleHHs Y
CTAHIAPTHUX Ta HECTAH/IAPTHUX CHTYallisX. [EPEKOHIMBO apryMeHTYe RJacHi BLUIOBIL
JleMoHCTpY€E 0Gi3HAHICT 3 OCHOBHOIO Ta MOHOTpadiuHOO JITepaTypolo 3 MHTAHb 3aCTOCYBAHHS
MOJIIeH Ta METO/IIB NPHKIATHOI MATEMATHKH.

[lpn ocTaTouHiif OWIHII pe3y.IbTATIB BMKOHAHHS 3aBJaHHS BPAXOBYETBbCH 3aTHICTh
(haxisus:

- 3ACTOCYBATH [IPABHIIA. 3AKOHH. METO/H. MPHHLMIH [IPUKIAIHOI MaTEMATHKKU 11010
poO3B s3aHHA NMPHKIATHHX 3a1a4:

- amani3yRaTH 1 oliHioBatH daHHi npeaMerHoi ofiacti mpu  dopmymoBaHHi
MaTEMaTHYHHX MO/IeJIeH /LTS OMHCY MPOLECIB Ta CHCTEM:

- BMKJIQJaTH MaTepiajin JOridHo, MOCII0BHO 3 JEMOHCTPAII€I0 MaTeMaTHYHOTrO

CBITOIIS1Y T2 MHCJICHHSL.
OcTaroyHa OIIHKA 32 eK3aMeHalliiiHy po0OTY BCTYIIHMKA B aClipaHTypy BHCTaBIIAETHCH K
cepe/IHboapHpMeTHUHA OTPHMAHKX OAIIB 32 TPLOMA EK3aMEHAIIHHUMH TTHTAHHAMH.
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