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BCTYII

[Iporpama ¢axoBoro icnuty mpuU3HAUYEHA MJIs OI[IHIOBAHHS SIKOCT1 MiATOTOBKH
BCTYITHUKIB TIPU BCTYMi Ha HaBYaHHS Ha OCBITHbO-HAYKOBY MPOTrpaMmy MiATOTOBKH
Mmarictpa «KoMi'toTepHi Hayku» 3a crienianbHicTio 122 KoM’ roTepHi HayKH.

Ha naBuyanus nist 3100y TTS CTyIIEHS MaricTpa mpuiiMaloThbest 0Co0H, sIKi 3100yTH
CTymiHb O0akanaBpa ad0 OCBITHIHM CTYIIHb MaricTpa/creniaaicra.

[IpoBenenHs (paxoBOTo ICIUTY Ma€ Ha METI:

— 3a0€3Me4YuTH PIBHI MOKJIMBOCTI BUITYCKHMKAaM BHILIMUX HaBYAIbHUX
3aKJIaJIIB JIJIsl BCTYIy Ha HAaBYaHHS 3a OCBITHbO-HAYKOBOIO MPOrPaMOI0 MIATOTOBKH
MaricTpis;

— MEepPEBIPUTH PIBEHb TEOPETUYHUX 3HAHb Ta MPOGecIHHUX HABUYOK
abITypi€HTIB, BMIHHS BUKOPUCTOBYBATH X MPU BUPIIIEHH] KOHKPETHUX POdeciitHuX
3aBJ/IaHb.

®daxoBuil ICIUT CIPSIMOBAHUI Ha IEPEBIPKY 3AaTHOCTEN BCTYITHUKA:

— y3araJlbHIOBaTH OTPUMaHI 3HAHHSA ISl  BUPIMICHHS KOHKPETHUX
MPAKTUYHUX 3aBJaHb;

— 3aCTOCOBYBAaTH TPaBHJIA, METOIM, MPUHIUIH, 3aKOHH Y KOHKPETHHX
CUTYAIIIfX;

— IHTEpIpEeTyBaTU CXeMU, Tpadiku, Jiarpamu;

— 3aCTOCOBYBAaTM  MIAXOAM JO MOJETIOBAaHHS Ta  MPOEKTYBAaHHS
IPOTrpaMHOr0 3a0e3MedYeHHs BIAMOBITHO 10 BKa3aHOT PeAMETHO1 00J1acTi;

— BTUTIOBATH apXITEKTYpHI IIaOJOHM JIsl BKA3aHOI IPEIMETHOI 001acTI;

— BHUKJIaJaTH MaTepiaji JOT19HO, TTOCIIIIOBHO.

daxoBuii ICIIUT CKIAJAETHCS 3 II'SITH 3aBJaHb Ta MPOBOAUTHCS Yy Gdopmi
MMCBMOBOTO ek3ameny. Jlo ek3aMeHaliiiHoro 0ijiety axoBoro iCUTY BKIIOYAIOThCS
K TEOPETUYHI, TaK 1 MPaKTU4HI 3aBnaHHA. Jlo CKIagy mporpamMu yBIMIILIN TeMH 3
[IpoekTy mporpamu MOpeIMETHOrO TECTY 3 1HPOPMALIMHUX TEXHOJOTIA €IUHOTO
(axoBOT0 BCTYIMHOTO BUIPOOYBAHHS IS BCTYIy Ha HaBYaHHS JUJIs 3A00YTTS CTYTEHS

marictp Ha ocHoBl HPK6, HPK?7.



TpuBanicts ¢axoBoro icrmry — 180 xB. Hudepenmiamii pobodoro uyacy,
BIJIB€JICHOTO Ha BUKOHAHHS KOXKHOTO 3aBllaHHs, Hemae. DikcyeTbest yac movaTky 1

3aKIHYEHHS pOOOTH.



I.1.

1.1.1.
1.1.2.

1.1.3.

1.1.4.

1.1.5.

1.2.

1.2.1.

1.3.

1.3.1.
1.3.2.

MEPEJIIK HABYAJIBHOI'O MATEPIAJTY,
KU BUHOCUTBCSH HA ®PAXOBUM ICIIUT

AnropuTMu Ta 00YMCHIOBANIbHA CKJIAIHICTh

OCHOBU CTPYKTYpH JAaHUX 1 aJITOPUTMU

[TonsTTs anroputmy. BuzHaueHHs HOTo 4acoBOi Ta MPOCTOPOBOI CKIIATHOCTI
[ToHsATTS aOCTPAKTHOTO TUITY JaHHX.

CranmapTHi aOCTpaKTHI THNHM J@HWUX: CTEKH, CIIMCKH, BEKTOPH, CIOBHHUKH,
MHO>XHHH, MYJIbTUMHOXHHH, YEPTH, YEPTH 3 TIPIOpUTETAMHU

KopTtexi, MHOXWHY, CIOBHUKH, OJTHO- Ta JTBO3B'SI3H1 CIIMICKH.

Peamizarisi aOCcTpakTHUX THUITIB JaHUX 3 OIIIHIOBAHHSIM  CKJIAIHOCTI
oreparii

bazoBi amroputMm Ta iX CKIAQQHICTH: TIONIYK, COpPTYBaHHS (MPOCTI
COpPTYBaHHSI BUAAJICHHSIM, BCTaBKaMH, 0OMIHAMU Ta yA0CKOHAJIEHI COPTYBaHHS
nepeBoM, coptryBanHs lllena, mBuaKe copTyBaHHS )

Anroputmu Ha rpadax Ta iX CKJIAIHICTh: MOIIYK B IIUPHUHY 1 ITHOUHY; OLTYK
3B'I3HUX KOMIIOHEHTIB, m0oOyJ0Ba KICTAKOBOTO JiepeBa; MoOyaoBa
HalKOPOTIIMX NUIAXIB 3 BHUIUIEHOI BEPIIMHH; MOOYJI0BAa HAWMKOPOTIIMX
IUIAX1B MK JIBOMA BEpIIMHAMHU

Crparerii po3po0JeHHS aJITOPUTMIB

Crpareris «3MEeHIIYH Ta BOJIOJAAPIO» Ta MPUKIIAIU 3acTocyBaHHs. Ctpareris
«pO3AUISI  Ta BOJIOAApIOW» Ta TpUKIAIUW 3actocyBaHHs. CTparteris
OanmaHCyBaHHS Ta MPUKIIAIN 3aCTOCYBaHHS.

JluHamiyHe nporpaMmyBaHHs Ta MPUKIIAIU 3aCTOCYBaHHS.

OuiHIOBaHHS CKJIAJTHOCT1 aJICOPUTMY I 4aC 3aCTOCYBaHHS KOXKHOT CTpaTerii
Mopneni o0unciieHb

IMneparuBHUM Ta AEKIApATUBHUHN MIAXOAM 0 IPOrpaMyBaHHS

Po3B's3H1, HaniBpO3B's13HI Ta HEPO3B's13H1 Mpodaemu. [Ipobnema 3ynunku

ApXiTeKTypa 00UUCITIOBATLHUX CUCTEM



2.1.
2.2.

2.2.1.

22.2.

2.3.
24.

24.1.

3.2

3.3.

3.4.

3.5.

3.6.

®OyHKI11T 61HAPHOT JIOTIKH

[IpencraBieHHs JaHUX HA PIBHI MaIIUH

Cucremu 4mcIIEHHS, IBIMKOBE, BICIMKOBE, IIICTHAAISIKOBE YHCIICHHS.
[IpencraBienHss 4ucen y ImouncenbHomMy ¢dopmari Ta Qopmarti 13
IUIABa0O4Y0I0 KOMOK. JIOMOBHIOBAILHUM KO/T

OcHoBHI apudMeTHYHI omepamii HajJ IIJOYUCEIbHUMU  JIBIMKOBUMH
yuciamu. dopmar yucen 3 ImIaBar4oO KOMOIO, MEpeBard Ta HEIOJIKH,
OCHOBHI apu(MeTnyHi oneparii Ta ix mpobdiemu

[Ipuctpoi BBeneHHsA-BuBeACHHS. [[OHATTS IMHM KOMIT'FOTEpa
@OyHKIIOHAJIbHA OpraHi3alis

CtpykTypa KOMITIOTEpa, Kiacu4yHa apxitekrypa (on Heilimana. Bumn
naMm'sTi: Kell-nmam'sath, ornepaTuBHA Mam'saTh, 30BHImHS naM'ste. CPU, GPU.
[lepudepiiini npuctpoi

ba3u nanux Ta cxoBuIIa JaHUX

Kiroui Ta Hopmasizariis naHux: ocHoBHI HopManbH1 popmu (1NF, 2NF, 3NF,
BCNF, 4NF)

OcHoBHI KOHIENIi cHcTeEM 0a3 JaHUX: MOJENb JAaHUX, MOBa 3allHTIB;
tpanzakiisi; ACID-BmacTUBOCTI  TpaH3akilii, 1HJACKCYBaHHS; pE3EpPBHE
KOITIIOBaHHS Ta BIAHOBJICHHS, PO3MOJAUICHICTh Ta PEIUTIKAIiSA JaHUX;
Oe3reka JaHux

MopentoBaHHSl JaHUX: CTBOPEHHS MOJAENl JaHUX Ui 1HpOpMamiiHOI
CHUCTEMHM; KOHIIENTyalbHa, JOTi4Ha, (GizuyHa mojueni manux; ER-momens;
goramii ER-Mmonemnei

Pensmiitni 6a3u gaHux: ocoOMMBOCTI opraHizamii Ta 30epiraHHs NaHUX Yy
pensaiiHuX 0a3ax JaHUX; OCHOBHI XapaKTEPUCTHUKH pesliiHuX 0a3
nanux; DBMS (Database Management System)

[TobynoBa 3amuty: moBu SQL (structured query language), DDL (Data
Definition Language), DML (Data Manipulation Language), DCL (Data
Control Language), TCL (Transaction Control Language)

OOpoOka 3anuTiB: OCHOBHI omepallii pessiiHoi anredpu: Biaoip (selection),



3.7.

3.8.

4.1.

4.1.1.

4.1.2.

4.1.3.
4.1.4.

4.2.

4.2.1.
4.2.2.
4.2.3.

4.3.

4.3.1.
4.3.2.

4.3.3.

44.

npoexis (projection), o6'eqnanns (union), mepetuH (intersection), pi3HMAIA
(difference), nexaproBuii g00yTOK (cartesian product), o0'eqHaHHS 3a
atpuoytoM (Join), ninenus (Division)

Posmnoauieni 0a3u JTaHUX/XMapHi 0O0YHCIICHHS: JIOCTYITHICTb,
MacmTaboBaHICTh, BUKIIMKH, TEXHOJIOTI]

OcoOnuBOCTI, TepeBarn 1 HEOOJNIKM MOJENeH HamiBCTPYKTypOBaHUX 1
HECTPYKTYpOBaHUX 0a3 nanux: mojeli nanux Kmrou-znauenns (Key- Value),
HoxymenTto-opieatoBani (Document-Oriented), CroBmieBo- Opi€eHTOBaHi
(Column-Family), I'padosi (Graph), Macus-opientoBani (Array-Based).
[HxeHepid cucTeM 1 MPOrpaMHOro 3a0e3MeYeHHs

CknagHi cucteMu

Knacudikaiis cucreM 3a TPU3HAYCHHSM, B3a€EMOJIECI0 13 30BHINIHIM
CepeOBUIIEM, TOXOIKEHHSIM, BUJIOM €JIEMEHTIB, CIIOCOOOM OpraHizaiii
CximanmHi Ta BeNUKI cHCTeMH. BracTMBOCTI Ta XapakTepHi OCOOIMBOCTI
CKJIQJHUX CUCTEM

IloHATTS cucTeMu Ta ii CTPYKTypH

[ToHSATTS IEKOMIMO3UIIIT Ta arperyBaHHs

Mopneni cucrem

MoentoBaHHs CUCTEM

3B’S130K M1’ CUCTEMOIO Ta MOJIeuIt0. [30- Ta romomopdizm

Kinacudikarist Moaeneit cuctem

AHaJi3z BUMOr

Jlxepena Ta MeToau 30MpaHHS BUMOT

Bumorun kopucTyBada: MOJENb BUMOI Ha OCHOBI NIpPELENCHTIB (BaplaHTIB
BukopuctanHsa) (Use Case Diagram), ictopii kopucTyBadiB (user story).
Bumoru 10 onuciB BapiaHTiB BUKOPUCTaHHS

Knacudikaris BuMor mo mporpamHOTO 3abe3nedeHHs: (DYHKITIOHATbHI Ta
He(YHKIIIOHAJIbHI BUMOTH, OOMEXKEHHS, CTPYKTypu3aris (yHKIIOHATBHUX
BHUMOT.

[IpoexTyBaHHS MPOTrpaMHOTO 3a0€3MeUeHHS



44.1.

4.4.2.

4.4.3.

4.44.

4.4.5.

4.4.6.

4.4.7.

4.5.

4.5.1.

4.5.2.

4.5.3.

4.5.4.

4.5.5.

4.6.

MopentoBanusi mnpoektry 3 UML: miarpamu cTaTu4Hi Ta JUHAMIYHI,
JIOT14H1 Ta Pi3nyHi

Bunu npoekTyBaHHA: apXITEKTypHE (BEpXHIM pIBEHb) Ta JE€Tall30BAHE
NpOEKTyBaHHS (KiaciB, aTpuOyTiB, omepailiii), MpOEKTyBaHHS 1HTepdeiicy
KOpHUCTYyBada

[MapagurmMu mnpoexkTyBaHHS: (YHKI[IOHATbHA JEKOMITO3UIIISI 3TOPU BHU3,
apXiTeKTypa, OpI€EHTOBaHa Ha JaHl, O0'€KTHO-OPIEHTOBAaHWW aHali3 Ta
IIPOEKTYBAHHS, OJII€EBO-KEPOBAHA apXITEKTypa

Inentudikamiss knaciB npeametHoi obOxacti. UML-miarpamu  iepapxii
KJ1acliB: MOJICIIOBAaHHS MIJICUCTEM, KJIaCiB Ta 3B’ A3KIB MK HUMH
[IpoekTyBaHHs clieHapliB peajizaimii BapiaHTIB BUKOPUCTAaHHS Ha OCHOBI
UML-niarpamM nociigoBHOCTEH Ta KOMYHIKaIIli

Ponb apxitexktypu. CraHgapTHI apxITEKTypH: KIIEHT-CEpBEpHa Ta n-
piBHeBa apxiTekTypa, Model View Controller

ApXITeKTypHI Mojenl Ta mnaTepHu mnpoektyBaHHsa (Abstract Factory,
Facade, Decorator, Flyweight, Visitor, Observer, Proxy,Strategy, Chain of
Responsibility)

Peanizartist mporpaMHoro 3abe3ne4eHHs

Bumorn 1o odopmiieHHS KOIy: CTWIb, PO3OUTTS HAa CTPYKTypOBaHI
OJINHUIIl, HAMEHYBaHHS 3MIHHUX, KJ1aciB, 00’ €KTIB TOIIIO

3acoOu aBTOMaTHYHOI IeHepallli pOrpaMHOro Koy Ha OCHOBI TpaHC(hopMaLii
UML-moaens — kog OOII-moBoto, moBTOpHE BUKOpUCTaHHS koay 113
Hanaromxenns: Touku 3ynunku (Breakpoints), CnocrepexeHHss 3a
sminaumu (Variable Watch), BuBenenns na xoncons (Console Output),
Hanaromxysau (Debugger), Ananizatopu koay (Code Analyzers)

KepyBanHa KOH(irypaifieto mnporpaMHOro 3a0e3rneyeHHss Ta KOHTPOJIb
BEpCiii

ITocTiitna IHTErpallis/moCTiiHe BIIPOBAKCHHS (Continuous
Integration/Continuous Delivery)

3abe31eueHHs SKOCTI: TeCTyBaHHS, BepUiKallisl, BaIiIaIlis



4.6.1.

4.6.2.
4.6.3.
4.6.4.
4.6.5.

4.7.

4.7.1.

4.7.2.

4.7.3.

4.7.4.

4.7.5.

5.1.

5.1.1.
5.1.2.
5.1.3.
5.14.
5.1.5.
5.1.6.

5.2.

[Ipu3HaveHHs, CHiibHE Ta BIAMIHHOCTI MPOIIECIB TECTyBaHHsA, Bepuikallii,
BaJrigari

Bunu TecTiB: MOy IbHI, IHTETPALlliiHI, perpeciiiHi, CHCTEeMHI, BaJlilalliiHi
TecTyBanHs MeTo1amMu 61J101 Ta YOPHOIT CKPHHI

Po3po6ka uepes TectyBanns (Test-driven development)

JlonaTkoBi TexHiKK Bepudikaliii Ta Bajgialii: iHCIIEKIliA KOy, TIEpeBipKa Ha
BIJIMOBIAHICTh CTaHJAPTaM 1 BUMOTaM, OI[IHIOBAHHSI 3pYYHOCT] BUKOPHUCTAHHS
Ta  KOPHCTYBAallbKOTO  JOCBily,  MEpeBIpKa  NPOAYKTUBHOCTI  Ta
MacmTaboBaHOCTI

Komanana po6ota, miaxoau 10 po3pobku nporpamHoro 3adesneuenHs (I13)
Knacuuni  mopem po3poOku II3: kackagHo-BOJOMaaHAa, ITepalliiiHa,
IHKpEMEHTHA

[Tpomuciosi texHosorii po3poOku. RUP- yHidikoBaHuil miaxia, kepoBaHUn
BapiaHTaMH BUKOPUCTAHHS, AapXITEKTypHO-IIEHTPOBAHUMU, ITE€paIliiHUIA,
IHKpEMEHTHUMA

Poni Ta 00OB'sA3kM y mporpamHiii KOMaHZl, MepeBard KOMaHJHOI poOOTH,
PH3UKHU Ta CKIIAJIHICTh TaKO1 CITIBIpalli

Texnonorii rayudkoi po3pooku II3 Ta ix ocoOmuBocti: Agile, Scrum,

Extreme Programming (XP), Kanban

Mogeni kepyBaHHS KOMaHIAHOI poOoror (Ha ocHoBi UML niarpam I'anra
1 Ilepra)

Kibepbesmeka Ta 3axuct iHhopMartii

OcHoBH Ki06epOe3neKu

[TonsiTTs KIGEpTpPOCTOPY Ta 1HGOPMAIIITHOTO TPOCTOPY

Indopmariiitna 6e3nexa sik cepa HalioHaTbHOT Oe3neku Y KpaiHu

[Tousarts ki6epoOe3nexu, 3axucty iHdopMalii Ta Kibep3axucry

Bunu 3axucry indopmarrii

[ToHsaTTSI KOH(IAESHIINHOCTI, UTICHOCTI, JOCTYITHOCTI

[Tpunuunu kibepoe3nexku

Kibepzarpo3u Ta kibeparaku



5.2.1.
5.2.2.
5.2.3.
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5.2.5.
5.2.6.

5.3.
5.3.1.
5.3.1.1.

5.3.2.
5.3.2.1.
53.2.2.
5.3.3.

5.3.3.1.
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54.
54.1.
54.2.
5.4.3.
544.

54.5.

5.4.6.

54.7.

6.1.

[TonsiTTs 3arpo3, aTak, Bpa3IMBOCTI

Knacudixkanis 3arpos, atax

Kibep3nounnu. KiGepsiitna. Kibepobopona

Ki6eprepopusm. Kibeppossinka

Monaens nopymHuka

[ToHATTS, CYTHICTh Ta OCHOBHI 3aBJaHHA KOMIUIEKCHOI CHCTEMHU 3aXHUCTy
iHdopMmarrii

besneka Mepexi

[ToHsATTS MpO MIKiAJIMBE TpOorpamMHe 3a0e3MeueHHs

[loHsATTS mNpO MWMNMUIYHCHKI mporpamu, (IIUHT, MOpOrpaMHU-BUMarayi,
DDoS-araxu, cotiaibHy 1HXEHEPIIO

Crnioco6u 3a0e3nedeHHs 0e3MeKu Mepexi

[TonsiTTs mpo OpanaMayepu, KOHTPOIb TOCTYITY, CETMEHTAIIII0 MEPexi
Cucremu BUSIBICHHS Ta 3a00IraHHS BTOPTHEHHAM

[Tponenypu imentudikamii, aBTeHTHdIKAIli, aBTOpH3allii KOPUCTYBadiB
MepexK1

[TonsstTs mpouenyp imeHTudikaiii, aBreHTH]iKamii Ta aBTOpU3AIl]
KOpHCTyBaya

Bunu inenTudikariii, aBTeHTHdIKAIlT Ta aBTOPU3aIlii KOPHCTyBadya
Kpunrorpadiuni MeTonm 3aXucTy JaHUX

Knacudikauis MeToaiB KpunTorpagiyHoro 3aXmucTy 3a NpU3HAYEHHSIM
CytHaicts kKpunrorpadii, Kpunronorii, creranorpadii

[ToHSATTS MOJIE1 CUMETPUYHOT KPUITTOCUCTEMHU

Mudppu nepectaHoBku (mudp MEepecTaHOBKH 3a KIHOYEM), MUPpP MPOCTOi
3aminu (tmdp Lezapst), mmdp cxnannoi 3aminu (mudp Bixenepa)

[ToHATTS CUMETPUYHUX OJIOYHUX AITOPUTMIB IIKU(PPyBaHHS

[ToHsITTS MOZIE1 ACHMETPUYHOT KPUIITOCUCTEMU

[TonsarTs nporecy aBTeHTU]IKAIT JOKyMeHTIB. EIeKTpOHHMI mianuc
Marematuka B IT

OcHOBHUY MOHATIMHKM anapaT MAaTeMaTHYHOTO aHAITI3Y



6.1.1.

6.1.2.
6.1.3.
6.1.4.
6.1.5.

6.1.6.
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6.1.8.

6.2.

6.2.1.
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6.2.3.

6.3.
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6.4.

6.4.1.

6.5.

6.5.1.

YucmoBa mochigoBHICT, Ta i1 rpanuisd. HeckiHdyeHHO Mamni Ta BeJUKi
BEJIMYMHU.

[TopiBHSAHHSA HECKIHUEHHO MAJIMX 1 BEJIMKUX BEJTMYHH

Oynkii ogHieT 3MiHHOI. ['panuns Gynkii B Touril. HenepepsHi QpyHKIi
[ToxigHa Ta ii 3acTOCYBaHHS JUIsl AOCIIKEHHS (PYHKIIIM OH1€T 3MIHHOT
HeBusnaveni, BU3Ha4YeH1 IHTETpaIM: MOHATTS T4 3aCTOCYBaHHS

@dynkiii 6aratbox 3miHHUX. YactuHHI moxigHi. HeoOxigHi 1 gocrartHi
YMOBH €KCTPEMYMY, YMOBHOTO €KCTPEMYMY

MeTton HaitMeHIIINX KBaApaTiB (JTiHIITHA 3aJIEKHICTB)

Yucnosi psau. [ToHATTS 1X 301KHOCTI

OcHOBHI ~ O3HaueHHS Teopii aU(EpeHIllaIbHUX  PIBHAHB:  MOPAIOK
TuGepeHIiaTbHOTO PIBHSAHHS, YACTMHHUN PO3B’SI30K, 3arajibHUi pO3B'SA30K,
3arajibHU 1HTerpal, 3aga4da Ko

EnemenTn anamiTuyHOi reoMeTpii

[Ipsima 1 momuHa B IpocTopi. [TOHATTS rinepruionuHu

Kpusi apyroro nopsnky. Exinc, rinep6ona, napadosa Ta iX BIaCTUBOCTI

[ToHATTS MOBEPXHI, 11 TUITH

Enementu niniitHOi anredpu

Matpuui. dii 3 maTpuisimu. Buznaunuku. O0epHeHa MaTpuLs

BrnacHi BekTOpH Ta BJIACHI YKCIIa MATPUIL

Cucremu niHIMHUX anreOpaidyHUX pPIBHSHB, YMOBHU 1X PO3B’SI3yBaHOCTI.
Metoau iX po3B’si3aHHS

JliH1liHMI BEKTOPHMI MPOCTIP Ta HOr0 OCHOBHI BJIACTUBOCTI.

Po3mipHicTh 1 6a3uc npocTopy

Mertoau onTuMizarii

OcCHOBHI MOHATTS Ta 11111 B 33]ja4ax JIIHIMHOTO Ta HEJIIHIHOTO TPOrpaMyBaHHS.
['panieHTHUI METON: 11€51 Ta AITOPUTM

JluckpeTHa MaTeMaTuka

Muoxunu. [TOHSITTS YITKUX Ta HEYITKUX MHOXMH. Oneparli HajJ YITKUMU

MHOXMHaMH: 00 ’€qHAHHS, TIEPETHH, pI3HUIS, JOTOBHEHHs, OyseaH

10



6.5.2.

6.5.3.

6.5.4.

6.5.5.

6.5.6.
6.5.7.

6.5.8.

6.6.

6.6.1.

6.6.2.

6.6.3.

6.6.4.

6.6.5.

MHOYKHHH, JCKAPTIB I00YTOK

binapHi BIZHOWIEHHS Ta iX BJIACTUBOCTI: pe(IEKCUBHICTb, CUMETPHUYHICTb,
TPaH3UTUBHICTb

Kom6inaropnwuit anams. [IpaBuio cymu ta 1o0yTKy. CrIOIyKH, IepECTaHOBKH,
po3MmilieHHs: 0e3 MOBTOPEHb Ta 3 MOBTOPEHHSAMHU. [IpUHUMI BKIIOYEHB 1
BUKJIIOUEHb

Enementn  marematmunoi  sioriku.  IIpomosumiitna  jorika.  Jlorika
BUCJIOBIIOBaHb. Jloriuni crnomyynukd. AtomapHi (opmynu. Tabmumi
ICTUHHOCTI1

I'padpu. Tunu rpadiB: OpieHTOBHI Ta HEOpIEHTOBHI rpadu. BepummHu Ta
pebpa, CTemiHb BEPIIMHHU, CyMDKHICTB. [3oMopdizm rpadis. Omeparii Hag
rpadamu: o00’enHaHHS, TpsiMa CyMa, JIONMOBHEHHS, BWIyYEHHs peopa,
BUJTYYCHHS BEPIINHU

MapuipyTH, JaHITIOTH, UK Ta iX PI3HOBUAM y rpadax

3B’s3HICT, TpadiB, KOMIOHEHTH 3B’S3HOCTI HEOpPIEHTOBAaHUX Tpadis.

Biacrane Mixk BepuImHaMu

JlepeBa, Jrick: OCHOBH1 ITOHATTS

OcHOBHMI TIOHATIMHUYN amapar Teopii WMOBIPHOCTEH Ta MaTeMaTHYHOI
CTaTUCTUKHU

CroxactuuHuii ekciepuMmeHT. [IpocTip eneMentapuux mojid. Omneparrii Haj
nomisimu.  KrnacuuHa, reoMeTpuyHa,  CTAaTUCTHYHA,  aKClOMaTU4Ha
HMOBIPHICTh. Y MOBH1 KMOBIPHOCTI

®dopmyna moBHOI HMoBipHOCTI. Dopmyna baiteca. Cxema He3alIeKHUX
BUNPOOYyBaHb bepHyli. 3aKOH BETMKHUX YHUCEN

OnHOBUMIpHI JUCKPETHI BHUMAAKOBI BEIMYMHU. YUHWCIIOBI XapaKTEPUCTUKU
JUCKPETHUX BHUMAJAKOBUX BEJIMYMH. MOMEHTH JHUCKPETHUX BUIIAJAKOBUX
BEJIMYUH

3aKOHM PO3MOJLTY HENepPEepBHUX BUMAJAKOBUX BEIIMYUH: PIBHOMIPHHM,
HOPMAJIbHUU

baratoBuMipHi JIHUCKpETHI BETWYMHU Ta I1X YHCIOBI XapaKTEPUCTUKH.
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6.6.6.
6.6.7.

6.6.8.
6.6.9.
6.6.10.

7.1.
7.1.1.

7.1.2.

7.2.

7.3.
7.3.1.

7.4.
7.4.1.
7.4.2.
7.5.

8.1.

8.1.1.

8.1.2.
8.1.3.

Koedimient kopemsmii

[TonsTTS BUNaaKOBOI (DYHKIIII 1 IpoLIECy

OcCHOBHI 3ajayl MaTeMaTHU4HOi CTaTUCTUKHU. llepBuHHAa 00poOKa JaHUX.
YucnoBi XxapaKTEepUCTUKH BUOIPKOBOT CYKYITHOCTI

CrarucTuyHuil Ta iIHTEPBAIBLHUM PsU po3noauty. ['icrorpama

ToukoBi Ta iHTEpBaNIbHI OIIHKH. [0BipUi IHTEpBAIN

[TepeBipka ctatuctuunux rinore3. Kpurepii srogu. Kpurepiit [Tipcona
Mepexi Ta 0OMIH JaHUMU

OcHoBHI MOHATTS Ta QYHKIIIT KOMIT'IOTEPHUX MEPEK

Knacudikauis ta Qynkuii komn'torepHux mepex. Komyramis kaHaiiB Ta
KOMYTallisl makeTiB. Tomnoiaorii KOMI'toTepHUX MEpEx

[TonsATTS IpOTOKOY Ta IHTEp(DECy, iEpapXis MPOTOKOJIIB, MOTIK 1HPOpMAaIlii B
Mepexi. Etanonni moaeni ISO/OSI ta TCP/IP

Tunu mepexeBUX CEpBICIB, CEpBICH 31 BCTAHOBJEHHSAM 3'€JHaHb Ta 0e€3
BCTaHOBJICHHS 3'eqHaHb. OcHOBHI (yHKINi. [IOHATTS MOPTIB Ta COKETIB.
[Ipotoxonu TCP ta UDP.

MapmpyTusaiiis Ta OOMiH JaHUMH

OyHKIiT MepexeBoro piBHA, 3amaya maprpyrtuzaiii. [Iporokon IP. IP-
aZpecH Ta iX BIACTUBOCTI

Texnonorii 6e3ApOTOBUX MEpex

[TpuHunu opraxizanii 0e3ApOTOBUX MEPEXK

Texnomnorii Wi-Fi

besneka mepexi: Ha kaHaabHOMY piBHI, VLAN. VPN. OcHoOBHI 3axuIieH1
MEpEXeB1 MPOTOKOIH

OmnepartiiftHi cucTeMu

[Ipu3HaueHHs onepauiiHUX CUCTEM

Pi13HOMAaHITHICTH onepaniiHux CUCTEM (OTHOKOPUCTYBAIIbKI,
0araToKopuUCTyBaIlbKi, peaJbHOT0 Yacy, BOy0BaHI CUCTEMH)

OcHOBHI PyHKIIIT OnepalitHuX CUCTEM

Bumorn 10 onepariifiHuX CHCTEM, IIOHSTTS BIIMOBOCTIHKOCTI
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8.2.

8.2.1.
8.2.2.
8.2.3.

8.3.

8.3.1.
8.3.2.
8.3.3.

8.4.

8.4.1.
8.4.2.
8.4.3.
8.4.4.
8.4.5.

8.5.

8.5.1.
8.5.2.

8.6.

8.6.1.
8.6.2.

9.1

9.1.1.

9.1.2.

9.1.3.

9.2.

[TpuHIMIHM MOOYA0BH OIEpaIlifHOT CHCTEMH

Tunu apxiTekTyp sSapa onepauiiitHoi CUCTEMU

[TpuBineioBaHUIN PEXKUM 1 pEKUM KOPUCTyBaya

CucteMH1 BUKIUKA

OnHOYaCcHICTH

MynbTH3a1a9HICTh

MybTUTIPOLIECOPHICTh

[TapanenbHICThH

Moaens mporuecy

brnok kepyBaHHs nponecoM

KonTekcT npouecy

Cranu nipouecy

Poznoain nam'ari (Tunu aapec, METOU pO3MOILTY Ham'siTi)

BipryanbHa mnam'sTh (CTOPIHKOBA, CETMEHTHA, CErMEHTHO-CTOPIHKOBA
oprasi3ailisi am'siti, CBOITIHT)

daiinoBl cucTeMu

OcHoBHI MOHATTS 1Ipo (aiinu 1 GhaiaoBl cucTeMu
Jloriuna ta (izuuHa oprasizaitis (aiis

IToHATTS cucTEMU pEATBHOTO Yacy

BusnadyeHHs crucTeM peanbHOro 4acy, OCHOBHI XapaKTEPUCTUKH

Buau cucteM peanbHOTO 4acy Ta ix BiJIMIHHOCTI

OcHOBHU IporpaMyBaHHs

O06'eKTHO-OpIEHTOBAaHE MPOTPaMyBaHHS

[TonsiTTst Kmacy Ta 00'€KTa; KOHCTPYKTOp 1 JECTPYKTOp, iHTepdenc Ta
peaizaris

bazoi  konmenmii  OOIIl:  aOcTpaxiiis, IHKanCyJsiis, CHaJAKyBaHHS,
nosimMopdizm

3B'I3KkM MK KJacaMH: acolliarlisi, arperaiisi, KOMIIO3UIliS, CIaJKyBaHHS,
3aJIeXKHICTh, peai3anis

[Tpuammmu Ta chepa 3acTocyBaHHsS BUJIB NpOrpaMyBaHHS: (PyHKIIOHATBHE,
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9.3.

9.3.1.
9.3.2.
9.3.3.
9.3.4.
94.

94.1.

9.4.2.
9.4.3.

10.
10.1.
10.1.1.

10.2.

10.2.1.

10.3.
10.3.1

10.4.
10.4.1.

10.4.2.

10.4.3.

JIOT14YHE, TO/IIiHEe, peaKTUBHE, TeHEPATUBHE MPOTPaMyBaHHS

[TapanenbHi Ta pO3NOALICH] OOUUCIICHHS

Mogeni napanenbHUX 00YUCICHb

EdexTuBHICTh Ta BapTICTh MapajeabHUX O0YUCIICHD

3akoH AMaairst

CHUHXpOHHE Ta ACHHXPOHHE MPOTrpaMyBaHHs

Tpancnsist Ta BAKOHAHHS

Kommninstop, iHTEpnpeTaTop, KOMIOHYBaJIbHUK, KOMIIATOP B OalT-KO7 200
npomixkanii kof, JIT komminsarop, cuctema BukoHanus (Runtime)

®opma Backus—Naur (BH®) ta po3mupena norauist BHO

Perynsapui Bupasu

[ Ty4anii iIHTETEKT

dyHIaMEeHTaIbHI TTOHATTS

[HTENeKT, ITYYHUM IHTEJIEKT, MOHSTTSA areHTa 1 CcepeioBHUIa, 3ajadyl
MITYYHOTO 1HTENEKTYy, PpAaIliOHAIBHICTh, CHJIBHUNA 1 CIHA0KUH MITyYHUN
IHTEJEKT, pPU3UKH IITYYHOTO IHTEIEKTY

[Tomryk y mpocTopi cTaHiB

Crparerii nomnryky: mouryk B HIMPUHY, TOLIYK B MIMOWHY, IBOHAIPaBICHUMN
HOIIYK, )Ka/II0HUN aIITOPUTM.

OcHOBH MOJJaHHS 3HAHb

®dakTH, 3HAHHS, BJIACTUBOCTI 3HaHb. MoOJENl 3HaHb: CEMAHTUYHI MEPEXI,
¢peiiMu, TOT1YHI MOZEINi, MPOAYKILIHHI TIpaBUiIa

MaimmHHe HaBYaHHS

HaBuanHg 3 BuuTelneM Ta 0€3, HaBYaHHS 3 MIJKPIIUIEHHSM, pPErpeciiHi i
KiacudikaIiiai 3aaa4i

JliniiiHa 1 JoricTMyHa perpecis: igeHTudikaiis, peryiuspusaiis, cdepa
3aCTOCYBAHHS

[Tonsarrs: dopManbHuii HEHWpPOH, INTyYHA HEHpPOHHA Mepexka, (yHKIT

aKkTUBallli GopMaIbHOTO HEWPOHA
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MNPUKJAJ EK3AMEHAIIIAHOI'O BLUIETY

3aBaanns 1.

[T'ats maketHux 3amau A, B, C, D, E HagxomsTh y cucremy MNpaKTUYHO
oaHouyacHo. OUIKyeThCA, IO Yac IXHHOTO BUKOHAaHHS ckmaae 3, 5, 2, 7 1 1 xB
BifnoBinHO. IXHi BcTaHOBEHI mpiopuTeTH ckiaanaoTh 3, 4, 2, 51 1, npudomy 5 —
HAaWBUIMUMK mpiopuTeT. BusHaute cepeaiii OOOPOTHHI dYac Il aNrOpPUTMIB
MIaHyBaHHS: 1) 3 ypaxyBaHHSIM TMpIOPUTETIB, 2) "MEepUIUM MNPUUIIOB — MEPIITUM
obciyroBanuii", 3) "HailkopoTiia 3amaya — Tmepmia’, 3HEBaXKAlOUM YacoM, IO
BUTPAYAEThCSI Ha TEPEKIIOYEHHST MK mporecamu. [lependadaerbes, MO B KOXKEH
MOMEHT 4acy 3alyIleHa OJIHA 3ajada, [0 MpaIloe aXk J0 3aBEpIICHHS. YCi 3amadi
00MEXKEH1 TUTBKU MOXJIMBOCTSIMU MPOLIECOpa.

3aBaanns 2.

Busnauutu 1715 HacTymHOTO Tpady:

- TIOCJIITOBHICTh BEPIIUH, K1 OyAyTh MEPEBIPSITUCS MIPU BUSHAYCHHS MapIIPYTY
MDK BepiminHamu A 1 X 3a ctpaterieto «Iligiiimanus Ha marop6» (Hill climbing);

- MApUIPYT, IKUH NepIIUM OyJie BUHAWJEHO 3a IIUM METOJIOM.

OmintoBanbHa QYHKINA BepmuHu X: /A(x) = I/N, ne N — HOMep B JJaTHHCHKOMY

andasiTi OyKBH, KOO MO3HAUYEHA BepIlInHA rpada.

D

P PN
) \O‘O \X‘o Ro/ I P
o

o) X0
3aBaanna 3.
[ToOyayBatu iHTeproysAiiinuii MuorowieH Jlarpamka st GyHkmii f(x)=e *,
SKIIO By3JIaMH 1HTEPIOJALI] € TOUKH X; =1, x, =2, x3 =3. OUiHUTH MOXUOKY A

x=15.
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3aBnanns 4.

Hwxue HaBeneHO KO, B SIKOMY OIMCYIOTBHCS KJIAcH JUIsl peasizaiii yMOBHOI
“nporpamu-aierosnora”’ (ABTOMAaTHYHUN MIIPAXYHOK KaJOpid 3aJIEXKHO B1J KUIBKOCTI
BXKUTHX MPOJYKTIB Ta CIIOCOOIB 1X MpUroTyBaHHs). B kol Opakye KiTbKOX METOJIB.
lepapxis HachigyBaHHs kiaciB crpaB (aHri. dish) Bkimowae “mpocty cTpaBy”
(BasicDish) 3 ogHoro npoaykty Ta “ckianny (komruiekcHy) ctpaBy” (ComplexDish),
pearizoBaHy uepe3 MmaTepH “KOMIOHYBaJbHUK (QHTII. “composite”), 10 CKIaxy sKoi
BXOJATh 1HII cTpaBu. Jlo 1HTepdelicy CTpaBu BXOIATh ONEparii 31 3MIHM Bard Ta
nuToMoi KajopiHocTi Ha 100 T. MpOAYKTY, a TaKOX Omepalii OTpUMaHHS Baru Ta
3arajabHOi KajopidHOCTI cTpaBu. Peamizaniss oOpoOKM CTpaB BHKOHAaHAa Ha OCHOBI
naTepHy “BiaBiAyBau” (aHri. “visitor’), Uil 4OTO CTBOPEHO 1€pApXil0 “KyXOHHOTO
npunaaas’’ (anria. kitchen tool). PeanizoBano aBa “KyxoHHI npuiiagn’: “cKoBoOpiaka‘
JUIS CMa)KEHHS CTpaB (HeXail BOHA 30UIbIIYE KaJOPIMHICTh CTPAaBU B MIBTOpA pa3u Ta
3MmeHIrye Bary Ha 20%) Ta “ananmizaTop BMICTY  MJis BUBEICHHS Ha €KpaH 3BITY 3
KaJIOPIHHOCTI CTPaBH Ta i1 CKJIaJOBUX. 3aBIaHHA:

1) HamamoBatu UML piarpamy, mo BKIOYae ycl KJacd B KOJI, 3a
BUKJIIOUCHHSIM CTaHJApTHUX (TakuX, sk std::string).

2) Hamucaty ko ABOX MPONMyIIeHUX MeTOMIB I 3UATYBAaHHS Ta 3MiHH
Baru g kiacy ComplexDish (Bara mae 3MiHIOBAaTHCS MPOMOPIIAHO I BCIX
CKJIQJIOBUX, TOOTO SIKIIIO Bara yci€i CTpaBW 30UIBIIMIIACH BIBIYi, TO 1€ O3HAYaE, IO
Bara KOXHO1 CKJIaJ0BOI Ma€ 30UIbIIMTUCH yABIYl). [HIIMN KOA 3a MEXKaMHu JaHUX
METO/I1B IONMCYBaTH HE MOKHA.

3) Hanucatu, mo Oyzne BHBeIeHO HAa eKpPaH B IMpoleci BUKOHAHHS

IPOrPaAMH.

#include <iostream>
#include <string>
#include <list>

// forward declarations of dish types
class BasicDish;
class ComplexDish;

// interfaces

class IKitchenTool {
public:
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virtual void process (BasicDish* dish) = 0;
virtual void process (ComplexDish* dish) = 0;

}s

class IDish {
public:
virtual std::string getDescription() = 0;
virtual float getWeight () = 0;
virtual float getCalories() = 0;
virtual void setWeight (float w) = 0;
virtual void setCaloriesPerWeight (float cpw) = 0;
virtual void apply (IKitchenTool* tool) = 0;
}i
// classes
class AbstractNamedDish: public IDish {
public:
AbstractNamedDish (std::string desc):
description (desc) {
}
virtual std::string getDescription () override {
return description;
}
private:
std::string description;

b

class BasicDish: public AbstractNamedDish {
public:

BasicDish (std::string desc, float w, float cpw):
AbstractNamedDish (desc), weight(w), caloriesPerWeight (cpw)

}

virtual float getWeight () override {
return weight;

}

virtual float getCalories () override {
return caloriesPerWeight * weight / 100;

}

virtual void setWeight (float w) override {
weight = w;

}

virtual void setCaloriesPerWeight (float cpw) override {
caloriesPerWeight = cpw;

}

virtual void apply (IKitchenTool* tool) override {
tool->process (this);

}

private:
float weight;
float caloriesPerWeight;

}s

class ComplexDish: public AbstractNamedDish {
public:
ComplexDish (std::string desc):
AbstractNamedDish (desc) {
}
void addDish (IDish* sub dish) {
dishes.push back(sub dish);
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}

std::1ist<IDish*>& dishList () {
return dishes;

}

virtual float getCalories () override {
float cal = 0;
for (auto sub dish: dishes) {

cal += sub dish->getCalories();

}
return cal;

}

virtual void setCaloriesPerWeight (float cpw) override {
float cpwKoef = cpw / (getCalories() / getWeight());
for (auto sub dish: dishes) {

sub dish->setCaloriesPerWeight (sub dish->getCalories () /
sub dish->getWeight () * cpwKoef);

1

}

virtual void apply(IKitchenTool* tool) override ({
tool->process (this);

}

private:
std::1ist<IDish*> dishes;
}s

class FryingPan: public IKitchenTool {
public:
virtual void process (BasicDish* dish) override {
dish->setCaloriesPerWeight (1.5 * dish->getCalories() / (dish-
>getWeight () / 100));
dish->setWeight (0.8 * dish->getWeight()):;
}
virtual void process (ComplexDish* dish) override {
process ( (BasicDish*) dish);
}
}s

class DishAnalyzer: public IKitchenTool {
public:
virtual void process (BasicDish* dish) override {
std::cout << dish->getDescription ()
<< " has total " << dish->getCalories() << " kcal"
<< "™ in " << dish->getWeight () << " g" << std::endl;
}
virtual void process (ComplexDish* dish) override {
process ((BasicDish*) dish);
std::cout << "including:" << std::endl;
for (auto sub dish: dish->dishList()) {
process ( (BasicDish*) sub dish);

}i

int main () {
IDish* meat = new BasicDish ("chicken", 200, 200);
IDish* veg = new BasicDish ("potato", 100, 50);
ComplexDish* dinner = new ComplexDish ("fried chicken & potatoes");
dinner->addDish (meat) ;
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dinner->addDish (veq) ;

IKitchenTool* pan = new FryingPan;
IKitchenTool* analyzer = new DishAnalyzer;

meat->apply (analyzer);
veg->apply (analyzer) ;
veg->apply (pan) ;

dinner->apply (pan) ;
dinner->apply (analyzer);

3aBnanu« S.

Jlnst 3amaHoi mpeaMeTHO1 00J1acTl CPOEKTYBAaTH KOHIENTYalbHY MOZENb 0a3u
nanux (bJ1), sika MoBMHHA 3HAXOIUTUCH Y TPETii HOpMabHiK (opmi. B BJl moBuHHO
OyTu monHaimentie 5 Tabmuik. [IpencraButu aBa SQL-3anmuTH, OJUH 3 SIKUX OXOILTIOE
HE MEHIIIe TPhOX Tabnuilb. [IpencraBuTu ovikyBaH1 BiAMOBIAIL.

[IpenmerHa o6nacTh: XiMUUCTKA

XiMYHMCTKA 3A1MCHIOE MPUMOM y HAaCEeJICHHS pedeil nJisg BUBEJASHHS IiaM. [[is
HABEJICHHS MOPSIKY CKJIAA€ThCsl 0a3a MaHUX KIIIEHTIB, /1€ 30€piraroThCs iX aHKETHI
naHi (Tpi3Buile, iM's, Mo 6aTbKOBI, ajapecy, Tenedon). [lounnatouu 3 3-ro 3BepHEHHS,
KJIIEHT TIEPEXOAUTH Y KaTErOpit0 MOCTIMHUX KIIIEHTIB 1 OTPUMYE 3HIKKY B 5% i]1 yac
YUIIIEHHS KOJKHOI HACTYMHOI pedl. Bel mociyru moAuISIOTECS Ha BUAM, IO MAOTh
Ha3BYy, THUII 1 BapTICTh, IO 3aJICKUTh BiJl CKIagHOCTI pobit. Pobora 3 kiieHTOM
CIOYATKY MOJISTae y BU3HAUEHH] 00cATy poOiIT, pi3HOBUAY MOCIYTH Ta, BIAMOBIIHO, Ti
BapTOCTI. SIKIIO KIIE€HT MOTOMXKY€ETHCSA, BIH 3aiHmae pid (mpu oMy (Qikcyerbes
nociyra, KJII€HT Ta jAaTa mnpuilomy) Ta 3abupae ii micis oOpoOku (MpuU IbOMY
GbikCyeThCs naTa MOBEpHEHHs). XIMYHCTKA YKJIanae i3 KiaieHToMm aoroBip. KimieHnt
MO>K€ OJTHOYACHO 3/1aBaTH B YMILEHHS JIEKUIbKA pedeil. Y XIMUUCTKHU 3'sBuincs (iii,
1 moTpiOHa OKkpeMa cratucTuka 3 (QuIiid. BBeneni HaaOaBKku 3a TEPMIHOBICTH Ta

CKJIQHICTb.
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HPUKIHIEBI ITIOJOKEHHS

[Ipy BuKOHaHHI 3aBHaHb (HaxOBOTO ICIIUTY 3a00POHSIETHCS BUKOPHUCTOBYBATH
OyIb-SK1 1HII JOMOMIXHI MaTepiajau Ta CJCKTPOHHI 3aco0u (MOOUIBHI TelieoHH,
HOYTOYKH, TUTAHILIETH, TOILO).

Kpurepii ouinroBanns (3a cucremorw ECTS, 100-0ai1bHa mkana)

P03B’s13aHHS KOXKHOT 33/1a41 OLIHIOETHCS 32 TAKUMH KPUTEPISIMU:

95—-100 — 3amauy po3B’si3aHO MOBHICTIO, BIPHO;

85-94 — 3agauy po3B’s3aHO BIpHO, BIAMOBI b IPABUJIbHA, aJI¢ HASSBHUMH € OJIUH-
JIBa HEAOJIKK (HAsBHUMH € JEesKI METOJWYHI MOMWIKH, MOPYIIEHO MOCIII0BHICTh
BHKJIJIOK TOIIIO);

75-84 — 3amady po3B’s3aHO BIPHO, aji€ BIAIOBIIb HEMpaBUJIbHA (HASBHUMH €
apuPMETUYHI TOMUIIKH);

65—74 — 3amady pO3B’sI3aHO HETMOBHICTIO, aji€¢ HAMIYEHO TMPABWIBHUMA Xij
pPO3B’sA3yBaHHS;

60—64 — 3amauy HEe pO3B’sA3aHO, ajie HaBeACHO (GopMyIH a00 TBEPDKEHHS, IO
MOXKYTh OYTH BUKOPUCTaHI IMPU PO3B’sI3yBaHHI 3a/1aui;

MeH1ie 60 — 3agauy HE PO3B’SA3aHO.

Pesynbrar BUKOHaHHS (axoOBOrOo ICIHUTY OOYHUCIIOETBCS 5K  CEpPEIHE
apu(@MeTUYHE OIIHOK, OTPUMAHMX 33 KOXKHY 33J1a4y, 1 3a0KPYTIIOE€THCS 10 IUTHX.

3rinno ynHHUX «[IpaBun npuitomy 1o KIII im. Irops Cikopcekoro B 2024 porui»
py O0YKCIIEHHI KOHKYPCHOTO Oally BUKOPUCTOBYETHCS IIKasa orfiHoBaHHs Big 100
10 200 6aniB. [lepepaxyHOK 3arajibHOro moka3Huka (axoBOro iICIUTY y PEUTUHIOBY

OIIIHKY (paXxOBOT0 ICMIUTY 3/11MCHIOETHCS 3T1HO 3 TaOauIet0 BIIMOBIAHOCTI OLIIHOK.
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Tabmuus Bignosiguocti ominok PCO (60...100 6amniB)
ominkam 200-6anpHoi mxaau (100...200 6aniB)

LwKana LwKana LKana LKana WwKana LKana LwKana LKana
PCO 100...200 PCO | 100...200 PCO | 100...200 PCO | 100...200
60 100 70 140 80 160 90 180
61 105 71 142 81 162 91 182
62 110 72 144 82 164 92 184
63 115 /3 146 83 166 93 186
64 120 74 148 84 168 94 188
65 125 75 150 85 170 95 190
66 128 76 152 86 172 96 192
67 131 77 154 87 174 97 194
68 134 78 156 88 176 98 196
69 137 79 158 89 178 99 198
100 200
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