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BCTVYII

[Iporpama ¢axoBoro icnuty Bu3Haudae (opMy opraHizailii, 3MIiCT Ta 0COOJIUBOCTI
MPOBEJICHHS BCTYHMHOTO (haxOBOI0 ICHUTY Ha OCBITHBO-TIPOQECIiHy Mporpamy
niaroroBku marictpa «LudpoBi TexHosorii B eHepreTvi» 3a creuiaibHicTio F3
Kowmm’totepHi Hayku.

Ha naBuanus 151 3700y TTS CTyINEHsI MaricTpa IpuiMaroTbes 0co0u, siki 3100yIH
CTymiHb O0akanaBpa ad0 OCBITHIHM CTYIMiHb MaricTpa/cremniancra.

[TpoBenenHs paxoBOTo iICIUTY Ma€ Ha METI:

— 3a0e3MeuYuTH pIBHI MOKJIMBOCTI BUITYCKHHKAaM BHIIUX HaBYaIbHUX
3aKiadiB JJIg BCTYIy Ha HaBUaHHA 3a OCBITHBO-NPO(MECIMHUMH MpOorpaMamu
MJrOTOBKH MaricTpiB;

— NEPEeBIPUTH PIBEHb TEOPETUUYHUX 3HAHb Ta MNPOQPECIHHUX HABUYOK
a01Typi€HTIB, BMIHHSI BUKOPUCTOBYBATH 1X MPHU BUPIIIEHH] KOHKPETHUX MpodeciitHux
3aBJ/IaHb.

daxoBuii ICIUT CIPSIMOBAHUI Ha TIEPEBIPKY 31aTHOCTEN BCTYITHUKA:

— y3arajibHIOBaTH OTPUMaHl 3HAaHHSA JUIsl BUPIMIEHHS KOHKPETHUX
NPAKTUYHUX 3aBJaHb;

— 3aCTOCOBYBATH IMpaBuja, METOJM, MPUHIMUIHN, 3aKOHH Y KOHKPETHUX
CUTYaLIfX;

— IHTEPIPETYyBaTU CXeMH, Tpadiku, IiarpaMu;

— 3aCTOCOBYBAaTHM  MIAXOAM JO  MOJIEIIOBaHHA Ta  TMPOEKTYBAHHS
IPOTrpaMHOr0 3a0e3MeUYeHHs BIAMOBITHO 10 BKa3aHOT MPeAMETHOT 00J1acTi;

— BTUTIOBATH apXiTEKTYpHI IabIOHM JIsl BKA3aHOI MPEeIMETHOI 001acCTi;

— BUKJIAJaTH MaTepiaj JOT1YHO, TTOCIIIOBHO.



1. OCHOBHHMM BUKJIA

1.1. IlepeJiik TeM, iKi BHHOCUTHCS Ha GaxoBuil icmuT

[ToBHUI mepenik TeM, AKi BUHOCITHCS Ha BCTyHMHUHN (PaxoBUi ICIIUT JIsl BCTYITY

3a OCBITHBO-TIPO(ECIITHOIO MporpamMoro miAroToBku Marictpa «lludposi TexHOIO0TII B

eHepreTull» 3a cneuianpHicTio F3 KoM toTepHi Hayku.

1.1.
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.

Anroputmu Ta 00UYHCITIOBAIbHA CKIQIHICTh

OCHOBHU CTPYKTYPH JJAHUX 1 aJITOPUTMH

[TonsiTTst anroputmy. BusHaueHHs loro 4acoBoi Ta MPOCTOPOBOT CKIAAHOCTI
[Tonsartst aGctpaktHOro tumy gaHux. CraHmapTHi aOCTpaKTHI TUMH JaHUX:
CTEKH, CIHCKH, BEKTOPH, CJIOBHMKHU, MHOXHUHHU, MYJIbTUMHOKWHHU, YEPrH,
4epru 3 IpiopUTeTaMu

Koprexi, MHOXXWHM, CIOBHHUKH, OJHO- Ta JBO3B'S3HI cnucku. Peamizars
a0CTpaKTHUX THUITIB JAaHUX 3 OI[IHIOBAHHSIM CKJIQJIHOCTI OTepariii

ba3o0Bi anropuT™Mu Ta iX CKIIAIHICTh: TOIIYK, COPTYBaHHs (ITPOCTi COPTYBaHHS
BUJIAJICHHSIM, BCTaBKaMu, OOMiHAMHU Ta yJAOCKOHAJICHI COPTYBaHHS JIE€PEBOM,
copryBanHs Illema, mBuaKe COPTYBAHHS)

Anroputmu Ha Tpadax Ta iX CKJIQJIHICTh: MONIYK B IIUPUHY 1 TIIMOUHY; MOIITYK
3B'I3HUX  KOMIIOHEHTIB; TMOOyJ0Ba  KICTAKOBOTO JepeBa; MoOyaoBa
HaWKOPOTIIUX MIJISAX1B 3 BUJIUICHOT BEPIITUHU; TTOOY/10Ba HAUKOPOTIITUX HMIISAX1B
MDK JIBOMAa BEpIIMHAMU

Crparerii po3po0JICHHS aITOPUTMIB

Crparerist «3MeHIIy# Ta BOJIOJAPIO» Ta MpUKIaau 3acTocyBaHHs. Ctpareris
«pO3IUIAM Ta BOJOJApIOM» Ta TpHKIAgUM  3acTocyBaHHsA. CTpateris
OaylaHCyBaHHSI Ta MPUKJIATU 3aCTOCyBaHHS. /[MHaMiuHE MporpamyBaHHS Ta
npuKiaau 3actocyBaHHs. OIIHIOBaHHS CKJIAIHOCTI aJITOPUTMYy TMiJ dYac
3aCTOCYBaHHS KOXKHOT CTpaTerii

Mopeni oOuucneHb

IMnepatuBHUM Ta IeKJIapATUBHUM MIIXOIU IO IPOTpaMyBaHHs



1.3.2.

2.1.
2.2.
2.2.1.

2.2.2.

2.3.
2.4.
24.1.

3.2.

3.3.

3.4.

3.5.

Po3B's13H1, HamiBpo3B's3HI Ta HEPO3B's13HI Mpodiaemu. [Ipobiema 3ynuHKu
ApXITEeKTypa 00YHCITIOBAIBHUX CHCTEM

®OyHKI1T 61HAPHOT JIOTIKH

[IpencraBieHHs JaHUX HA PIBHI MAIlIUH

CucrteMu 4YHCIIEHHS, ABIMKOBE, BICIMKOBE, IIICTHAAIAIKOBE YHCICHHS.
[IpencraBieHHs yncen y miiourncenbHoMy dhopmarti Ta hopmari i3 miIaBarouoro
KOMOI0. J/IOTIOBHIOBAJILHUM KO/

OcHoBHI apu(MeTHyH1 orneparii HaJl HUTOYUCETbHUMHU JIBIHKOBUMH YHCIIAMHU.
dopmar uucen 3 IJIaBalOUYOI0 KOMOIO, MepeBaru Ta HEIOJIIKH, OCHOBHI
apu@MeTHYHI oreparii Ta ix npoodieMu

[Ipuctpoi BBeieHHsA-BUBeIeHHS. [[OHITTS IIMHN KOMIT'TOTEepa
OyHKI[IOHAJIbHA OpraHi3alis

Crpykrypa KoMI'toTepa, KilacuuHa apxitektypa pon Heitmana. Buau nam'sri:
KeIlI-MaM'siTb, OINepaTuBHA mam'saTh, 30BHIMHSA mam'ste. CPU, GPU.
[Tepudepiitni npuctpoi

ba3u naHux Ta cxoBUIIA JaHUX

Kiroui Ta HOopmatizaiis nanux: ocHoBH1 HopMaiibHi popmu (1NF, 2NF, 3NF,
BCNF, 4NF)

OcHOBHI KOHIIEHIlI CHUCTEM 0a3 OaHUX: MOJEJIbh JaHWX, MOBa 3aIlUTiB;
tpanzakiis; ACID-BmacTUBOCTI  TpaH3akilii, 1HJCKCYBaHHS; pe3EpBHE
KOITIIOBaHHS Ta BIJIHOBJICHHS; PO3IMOAICHICTD Ta pPEIUIiKAIlis JaHUX; Oe3leKa
JTAHUX

MopenroBaHHS TaHUX: CTBOPEHHS MOJIEN1 JaHUX JJIs 1HQOpMaIliitHOT CUCTEMU;
KOHIIENITyaJIbHA, JIOT14Ha, (izmuna Mmojaeni mgaHux; ER-moxens; HoTtarii ER-
MoOJeJIen

Pensiuidini 6a3u naHux: ocoOMMBOCTI Oprasizamii Ta 30epiraHHs JaHUX Y
pensiiiiHux 0a3ax JaHWX; OCHOBHI XapaKTEPUCTUKHU PENALIMHUX 0a3 JaHMX;
DBMS (Database Management System)

[To6ynoBa 3amuty: MoBu SQL (structured query language), DDL (Data
Definition Language), DML (Data Manipulation Language), DCL (Data



3.6.

3.7.

3.8.

4.1.
4.1.1.

4.1.2.

4.1.3.
4.14.
4.2.

4.2.1.
4.2.2.
4.2.3.
4.3.

4.3.1.
4.3.2.

4.3.3.

Control Language), TCL (Transaction Control Language)

O6poOka 3anuTiB: OCHOBHI omeparlii pessiiiHoi anredpu: Biaoip (selection),
npoekiist (projection), o6'enHanHs (union), mepeTuH (intersection), pi3HUILA
(difference), nekaproBuii n00yTOK (cartesian product), oO'eqHaHHs 3a
atpudytoMm (Join), ginenns (Division)

Posnoaineni 0a3u JTaHUX/XMapHi 0O0YMCIIEHHS: JOCTYTHICTb,
MacImTaboBaHICTh, BUKJIIMKH, TEXHOJIOT11

OcoOnuBOCTI, TepeBard 1 HENONIKM MOJIeJell HamiBCTPYKTYpOBaHUX 1
HECTPYKTypoBaHUX 0a3 ganux: mozeini aanux Kmou-znauenns (Key- Value),
Hoxymenrto-opienToBani (Document-Oriented), CroBmieBo- Opi€HTOBaHI
(Column-Family), I'padosi (Graph), Macus-opientoBani (Array-Based).
[mxenepist cucteM 1 MPOrpaMHOTO 3a0e3MeUEeHHS

CkJtagi cucTeMH

Knacudikamis cucteM 3a NpPHU3HAYCHHSIM, B3aEMOIEI0 13 30BHINIHIM
CEpeOBUIIEM, TTOXOKEHHSIM, BUJIOM €JIEMEHTIB, CTIOCOOOM opraHizalrii
CxiamHi Ta BeNMKI CHUCTEMHU. BIacTUBOCTI Ta XapakTepHi OCOOJIUBOCTI
CKJIQHUX CUCTEM

IToHATTS cucTeMH Ta i1 CTPYKTYypH

[TOHSITTS TEKOMIIO3HIIIT Ta arperyBaHHs

Moaeini cucteM

MoentoBaHHSI CUCTEM

3B’S130K MI3K CHUCTEMOIO Ta MOJCILIIO. [30- Ta romoMopdizm

Knacudikariis Mmonenei cucrem

AHati3 BUMor

Jlxepena Ta MeTOIM 30MpaHHsI BUMOT

Bumoru kopucryBaya: MOJENb BUMOI Ha OCHOBI NPEIENEHTIB (BapiaHTIB
Bukopucrtanusa) (Use Case Diagram), ictopii kopuctyBayiB (user story).
Bumoru 10 onuciB BapiaHTiB BUKOPUCTaHHS

Knacudikaris BUMOr J0 mporpamHoro 3abe3rneuyeHHs: (YHKI[IOHAJIbHI Ta

He(YHKIIIOHAIbHI BUMOTH, OOMEXEHHS, CTPYKTypHu3alis (PYHKIIOHATHHUX



4.4.
4.4.1.

4.4.2.

4.4.3.

4.44.

4.45.

4.4.6.

4.4.7.

4.5.

4.5.1.

4.5.2.

4.5.3.

4.54.
4.5.5.

BHMOT.

[IpoexTyBaHHS MPOrpaMHOro 3a0€3MeYeHHS

MopentoBanns npoekty 3 UML: giarpamu cTaTU4HI Ta AMHAMIYHI, JIOT14HI Ta
b13uuHi

Bunu mnpoekTyBaHHS: apXIiTEKTypHE (BEpXHIA piBEHb) Ta JleTali30BaHe
NPOEKTYBaHHS (KiaciB, aTpuOyTiB, omepaliif), TPOEKTyBaHHS 1HTepdeicy
KOpHUCTyBaua

[TapagurMu TPOEKTYBAHHS: (PYHKIIOHATIbHA JIEKOMIIO3MIISI 3TOPU BHU3,
apxiTeKTypa, OpIEHTOBaHA Ha JlaHi, OO0'€KTHO-OPIEHTOBAaHUN aHaN3 Ta
MPOEKTYBAHHS, MO 1€BO-KEpOBaHa apXiTEeKTypa

InenTudikamis kmaciB npeametHoi oomacti. UML-niarpamu iepapxii Kiacis:
MOJICJIIOBAaHHS I1JICUCTEM, KJIACIB Ta 3B’ A3KIB MI’)K HUMHU

[IpoexTyBaHHS clieHapiiB peasizailii BapiaHTiB BUKOpUCTaHHS Ha ocHOBI UML-
Jiarpam MociiIOBHOCTEN Ta KOMYHIKallii

Ponpb apxitektypu. CTaHaapTHI apXiTEKTypH: KII€EHT-CEpBEpHa Ta n-piBHEBA
apxitektypa, Model View Controller

ApXITeKTypHI MojenNi Ta nmatepHu npoektyBanHs (Abstract Factory, Facade,
Decorator, Flyweight, Visitor, Observer, Proxy,Strategy, Chain of
Responsibility)

Peanizartiist mporpamHoro 3a0e3neueHHs

Bumoru 110 oopmiieHHsI KOZly: CTUIb, pO30UTTSI HA CTPYKTYpPOBaH1 OJIMHUIIL,
HaliMEHYBaHHsI 3MIHHUX, KJ1aciB, 00’ €KTIB TOIIO

3aco0u aBTOMaTUYHOI IeHepallii MporpaMHOro Koy Ha OCHOBI TpaHc(opmaliii
UML-Mozens — koa OOII-moBoI0, TOBTOpHE BUKOpUCTaHHS Koay 113
Hanaromkenns: Touku 3ynunku (Breakpoints), CrioctepexxeHHs 3a 3MiHHUMHU
(Variable Watch), Busenenns na koncoinb (Console Output), Hanaromxysau
(Debugger), Ananizaropu koay (Code Analyzers)

KepyBanHus koH]irypaliiero mporpaMHoro 3a0e3rneyeHHs Ta KOHTPOJIb Bepciit
[TocTiiina IHTeTpaIis/mocTiiHe BIPOBAKECHHS (Continuous

Integration/Continuous Delivery)



4.6.
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.
5.1.4.
5.1.5.
5.1.6.

3abe3neueHHs IKOCTI: TeCTyBaHHs, BepudiKallis, Bajgiaaris

[Ipu3HayeHHs, CHuibHE Ta BIAMIHHOCTI MPOILIECIB TECTyBaHHs, Bepudikalii,
Bariari

Bunu TecTiB: MOIyIbHI, IHTETpaIliiiHi, perpeciiiHi, CACTEMHI, BaliAaliiiHi
TectyBaHHs MeTO1aMH 017101 Ta YOPHOI CKPUHI

Po3po6ka uepes tectyBanns (Test-driven development)

JonatkoBi TexHiKM BepHudiKallii Ta BaJifallii: 1HCIEKI[s KOy, MepeBipka Ha
BIJIMOBITHICTh CTaHJIapTaM 1 BUMOTaM, OLIHIOBAHHS 3PYYHOCT1 BUKOPUCTAHHS
Ta  KOPHUCTYBallbKOTO  JIOCBiTy,  TEpeBIpKka  MNPOAYKTUBHOCTI  Ta
MacmTaboBaHOCTI

Komanana po6oTa, miaxoau 10 po3poOku nporpamuoro 3adesneueHHs (113)
Knacuuni  wmoxpem po3poO6km [I3: kackamHo-BoAomaaHa, iTeparliiiHa,
1HKpEMEHTHa

[TpomucnoBi TexHosorii po3pooku. RUP- yHidikoBaHuil minxig, KepoBaHUM
BaplaHTaMWd BUKOPUCTAHHS, AapXITEKTYpPHO-LIEHTPOBAaHUM, ITE€palliiHUA,
IHKpEMEHTHUN

Poni Tta 000B's3kM y mporpamHiii KoMmaHi, NepeBaru KOMaHIHOI poOOTH,
PU3HMKHU Ta CKJIQJHICTh TAKOI CIiBIpaIli

Texnounorii rHyukoi po3poOku I13 Ta ix ocobnmuBocti: Agile, Scrum, Extreme
Programming (XP), Kanban

Mogeni kepyBaHHS KOMaHIHOK0 poboToro (Ha ocHoBi UML niarpam Tanra i
ITepra)

KibepOesmneka Ta 3axuct iHpopmariii

OcHoBu ki0epOe3reku

[TousatTs xkibeprpocTopy Ta iHPOpPMAIIITHOTO TPOCTOPY

[ndopmariitna 6e3neka sk chepa HallOHATBHOT Oe3neku Y KpaiHu

[TonsiTTs K10epOe3neku, 3axucty iHdopmaIlli Ta Kidep3axucTy

Bunu 3axucry indopmarii

[TonaTTsI KOHDIACHITIHHOCTI, IUTICHOCTI, TOCTYITHOCTI

[Tpuniunu kidbepoe3nexu



5.2.  Kibep3arposu Ta KibepaTaku

5.2.1. TloHsTTA 3arpo3, aTak, BPa3JIMBOCTI

5.2.2. Knacudikaris 3arpos, atak

5.2.3. Kibepznounnu. Kidepsiitna. Kibepodopona

5.2.4 Kibeprepopusm. KibepposBiaka

5.2.5. Mogenp nopyuHuKa

5.2.6. TloHATTS, CYTHICTh Ta OCHOBHI 3aBJIaHHS KOMIUIEKCHOI CHUCTEMHU 3aXUCTY
1HbopMmarii

5.3.  besneka mepexi

5.3.1. TloHATTS mpO HIKIJIMBE IPOrpaMHe 3a0e3reueHHs

5.3.1.1.I1oHATTS MpoO WMIMUTYHCBHKI Mporpamu, (imwuHr, nporpamu-sumaradi, DDoS-
aTaku, COLAIbHY 1HXEHEPIIO

5.3.2. Cnocobu 3a6e3rneueHHs 6e3MeKn MepexKi

5.3.2.1.ITonsTTs PO OpaHIMayepH, KOHTPOJIb TOCTYITY, CETMEHTAIIII0 MEPexi

5.3.2.2.Cuctemu BUSIBIICHHA Ta 3aM00IraHHs! BTOPTHEHHAM

5.3.3. Ilpouenypu ineHntudikarlii, aBTeHTU(IKaIli, aBTOpH3allii KOPUCTyBayiB
Mepexi

5.3.3.1.1lonsttss  mpouenyp ineHtudikamii, aBTeHTU(IKAIli Ta aBTOpHU3AIi
KOpHUCTyBaua

5.3.3.2.Bunu inentudikaiii, aBTeHTH}IKALII] Ta aBTOPU3aIlii KOpUCTyBaya

5.4. Kpunrorpadiuni MeTou 3aXUCTy JTaHUX

5.4.1. Knacudikamist MeToiB KpUuntorpadigHoro 3aXucTy 3a Npu3HaYEHHSIM

5.4.2. CyrtHictb kpunrorpadii, KpunTosorii, creraHorpadii

5.4.3. TloHATTS MOAEINI CUMETPUYHOI KPUIITOCUCTEMU

5.4.4. ludpu nepecraHoBku (mudp MEPEeCTaHOBKU 3a KIOYEM), MUPP MPOCTOl
3aminu (mudp Leszaps), mmdp cknannoi 3aminu (mudp Bixkenepa)

5.4.5. TloHATTS CUMETPUYHHUX OJIOYHUX aNTOPUTMIB UG PYBaHHS

5.4.6. ITloHsATTS MOAEINI ACUMETPUYHOI KPUIITOCUCTEMU

5.4.7. TlonsTTs mpouecy aBTeHTUdiKaIli TOKyMeHTIB. EnexTponHuii mianuc

6. Marematuka B IT



6.1.
6.1.1.

6.1.2.
6.1.3.
6.1.4.
6.1.5.

6.1.6.
6.1.7.
6.1.8.

6.2.

6.2.1.
6.2.2.
6.2.3.
6.3.

6.3.1.
6.3.2.
6.3.3.

6.3.4.

6.4.
6.4.1.

6.5.
6.5.1.

OcHOBHUM NOHATINHUHN anapaT MAaTEMAaTUYHOTO aHATI3Y

YucnoBa MOCHIIOBHICT, Ta i1 rpaHulld. HeckiHueHHO Maji Ta BeEJHKI
Benu4yrHU. [IOpIBHSAHHS HECKIHYEHHO MAJIUX 1 BEJTMKUX BEIUUYHH

®Oyukii oaniel 3MinHO1. ['panuns yukiii B Touni. Henepepsni ¢yHkiii
[ToximgHa Ta i 3aCTOCYBaHHS JJIs1 JOCIKEHHST QYHKITINA O HI€T 3MIHHOT
HeBusnaveHi, BU3Hau€H1 IHTErPAJIU: MOHATTS Ta 3aCTOCYBaHHS

Oynkiii 6aratbox 3miHHUX. YacTunH1 noxiani. HeoOxiaH1 1 JocTaTHI YMOBHU
EKCTPEMYMY, YMOBHOTO €KCTPEMYMY

MeTton HaliMeHIIIMX KBaJipaTiB (JTiHIIHA 3aJI€KHICTh)

Yucnosi psau. [ToHATTS iX 301KHOCTI

OcHOBHI ~ O3HaueHHA Teopii audepeHIlaTbHUX  PIBHSAHb:  TOPSAIOK
nudepeHIiaJbHOTO PIBHSIHHS, YACTUHHUN PO3B’SI30K, 3aralIbHUI PO3B'A30K,
3arajibHUM 1HTEerpa, 3aaada Korri

EnemenTn ananmituuHoi reomerpii

[Ipsima 1 utonuHa B ipoctopi. [TIOHATTA rinepruionmHu

Kpugi apyroro nopsiaky. Emninc, rinep6ona, mapabosia ta ix BIacTUBOCTI
[ToHsTTS MOBEPXHI, ii TUIIH

EnemenTu niniitHoi anreOpu

Matpumi. [ii 3 matpunsimu. Buznaunuku. O0epHeHa MaTpHIls

BrnacHi BekTOpH Ta BJacH1 4Kciia MAaTPUIL

Cucremu JiHIAHUX anreOpaiyHUX pPIBHSIHb, YMOBH IX PO3B’S3YBAaHOCTI.
MeTtonu ix po3B’si3aHHS

JliniiHU#A BEKTOPHUHN MPOCTIp Ta HOro OCHOBHI BIACTUBOCTI. PO3MIpHICTS 1
0a3uc mpocropy

Metoau ontumizarii

OcHOBHI MOHATTI Ta MU B 3ajadax JIHIKHOTO Ta HEJIIHIAHOIO
nporpamyBaHHs. ['paieHTHUI METOI: 171esl Ta AITOPUTM

JluckperHa maTeMaTuka

Muoxunu. TToHATTS YITKUX Ta HEUYITKUX MHOXUH. Omepariii Haj YITKUMU

MHOXHWHaMMH. O6’€}1HaHHSI, INCPCTHH, piBHI/IHSI, JOIIOBHCHHA, 6yneaH MHOXHWHH,



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.

JeKapTiB 10OYyTOK

binapHi BifHOIIEHHS Ta iX BJIACTHBOCTI: pedIEKCHUBHICTh, CUMETPHUYHICTD,
TPaH3UTUBHICTh

Kom6inaropuuii anamniz. [IpaBuio cymu ta 100yTKy. Crionyku, nepecTaHOBKH,
po3MileHHs: 0e3 MOBTOPEHb Ta 3 MOBTOpPeHHSAMU. [IpuMHIMII BKIIOYEHB 1
BUKIIIOUYEHb

Enementn Marematuynoi  Joriku. [lpomosumiiina  norika.  Jlorika
BUCIOBIIOBaHb. Jloriuni crony4Hukd. AtomapHi ¢opmynu. Tabnuii
ICTUHHOCTI

['pacdu. Tunu rpadiB: OpieHTOBHI Ta HeOpieHTOBHI rpadu. Bepimnau ta pedpa,
CTEeMiHb BEPIIMHHU, CYMDKHICTh. [30Mopdi3m rpadis. Onepariii Haa rpadamu:
o0’eIHaHHs, MpsMa Ccyma, JOTOBHEHHS, BWIy4YeHHs pelOpa, BHIyYEHHS
BEPIINHU

MapuipyTH, TaHIIOTH, ITUKIIU Ta X PI3HOBUIU y Tpadax

3B’s13HICTH IpaiB, KOMIIOHEHTH 3B’ A3HOCT1 HEOpieHTOBaHUX rpadis. Bincranb
MIDXK BEpIIMHAMU

Jepesa, jicu: OCHOBHI IOHSTTS

OcHOBHUM TMOHATIMHUI amapaT Teopii WMOBIpHOCTEH Ta MaTeMaTH4HOI
CTaTUCTUKU

Croxactuunuii exkcriepuMent. [Ipoctip enementapuux moaid. Omnepaiii Hax
noaisiMu. Kinacuuna, reomeTpuyHa, CTaTUCTUYHA, aKCIOMaTHYHA WMOBIPHICTb.
YMOBHI IMOBIPHOCTI

®dopmyna moBHOI IMoBipHOCTI. @Dopmyna baiteca. Cxema He3aleKHUX
BUNpoOyBanb bepHysuti. 3aKOH BETUKHUX YHCE

OnHOBUMIPHI JUCKPETHI BUITAJKOBI BEIMYMHU. YMCIIOBI XapaKTEPUCTUKHU
JUCKPETHUX BHUMAJAKOBUX BEJIUYMH. MOMEHTH JUCKPETHUX BHUIMAJAKOBUX
BEJTUYMH

3aKOHM PpO3MOJUTY HENEePEepPBHUX BUMAIKOBUX BEJIUYHMH: PIBHOMIPHHIA,
HOpPMaJbHUH

baratoBuMipHi JUCKpETHI BETWYMHU Ta IX YHUCIOBI 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 kopemnsii

[TonsTTs BUMaaKOBOI QYHKIIIT 1 Iporecy

OcHoBHI 3aja4yl mMaTeMaTU4HOi craTtucTuku. [lepBuHHa 00poOKa HaHUX.
YucnoBi XxapaKTEPUCTUKU BUOIPKOBOT CYKYITHOCTI

CratucTiyHU# Ta IHTEpBAIBHUM psiau po3noauty. [ictorpama

ToukoBi Ta iHTepBaJbHI OIIHKU. [lOBipUi IHTEpBaIU

[TepeBipka cratuctuyHux rinote3. Kpurepii 3ronu. Kpurepiit [lipcona
Mepexi Ta 00OMiH JaHUMH

OcHOBHI TOHATTS Ta PYHKIIIT KOMITIOTEPHUX MEPEK

Knacudikamis ta ¢ysHxiii komm'rorepHux mepex. Komyraiis kaHamiB Ta
KOMYTaIlisl TakeTiB. TomoJiorii KOMI'FOTEPHUX MEPEK

[TonsiTTs MpoTOKOIy Ta iIHTEpdEiCy, IepapXis MIPOTOKOMIIB, MOTIK iHPOpMaIllii B
mepexi. Etanonni mogemi ISO/OSI ta TCP/IP

Tunu MepekeBUX CEpBICIB, CEpPBICH 31 BCTAHOBIEHHAM 3'€HaHb Ta 0e€3
BCTaHOBJEHHS 3'enHanb. OcHOBHI (yHKiii. TIOHATTS TOPTIB Ta COKETIB.
[Tpotokonu TCP ta UDP.

MapmpyTtuzaitist Ta OOMiH TaHUMHU

®dyHKIIT MepekeBOro piBHS, 3a1aya MapuipyTu3aiii. [Ipotokon IP. [P-anpecu
Ta iX BJIACTUBOCTI

TexHomor1i 6€3IPOTOBUX MEPEXK

[Tpuniunu opranizaiii 0€3pOTOBUX MEPExK

Texnonorii Wi-Fi

besneka mepexi: Ha kaHaapHOMYy piBHI, VLAN. VPN. OcHoBHi 3axwuleHi
MepeXeBl TPOTOKOIH

OmnepariiitHi cuctemMu

[Tpu3HayeHHs onepamiiHIX CUCTEM

Pi3HOMaHITHICTD omepariiHux CUCTEM (0THOKOpHUCTYBAIIbKI,
0araToKopuUCTyBaIlbKi, peaJIbHOTO Yacy, BOy/J0BaH1 CUCTEMU)

OcHoBHI ¢QyHKIIIT onieparlitHuX CUCTEM

Bumoru 1o onepariiiHux CUCTeM, MOHSTTS 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.

[TpuHIunu noOyA0BH OrepaiiiHoi CUCTEMHU

Tunu apxiTeKTyp sSApa onepaiiitHoi cucTeMu

[TpuBineiioBaHUN PEKUM 1 pEKUM KOPUCTYyBayda

CuctreMH1 BUKIUKA

OHOYaCHICTH

MynbTHU3a1a4HICTD

MynbTUNIPOIIECOPHICTD

[TapanenbHICTH

Mogaens npouecy

biok kepyBaHHS MpoLIECOM

KonTekct mpouecy

Cranu npouecy

Posnozin mam'siTi (TUIM ajipec, METOIU PO3MOILTY MMaM'sTi)

BipryanbHa mnam'astb (CTOpIHKOBAa, CEIrMEHTHA, CETrMEHTHO-CTOPIHKOBA
opraHizailisi mam'siti, CBOIIIHT)

daitnoBi cucteMu

OcHoOBHI TOHATTS Tpo (aiinu 1 paiIoBl CUCTEMU

Jloriyna Ta ¢i3uuHa oprauizailis ¢ansis

[ToHSTTS CUCTEMU PEATTLHOTO Yacy

BusnadueHHs CUCTEM peasibHOTO Yacy, OCHOBHI XapaKTEpUCTUKH

Bunu cucreM peanbHOro yacy Ta ix BiJIMIHHOCTI

OcHoBH TIporpamMyBaHHS

O06'eKTHO-OpIEHTOBAaHE MPOTPAMyBaHHS

[TonsarTst kmacy Ta 00'€eKkTa; KOHCTPYKTOP 1 ACCTPYKTOp, 1HTepdeic Ta
peamizaris

bazoBi konmenmii  OOIIl: alcTpakiis, I1HKANCymslis, CHAIKyBaHHS,
noJiiMmop¢hizm

3B'I3KkM MIDK KJIacaMH: acoIliallisl, arperaris, KOMIIO3HIIis, CHaJIKyBaHHS,
3aJIeKHICTh, peaizallis

[Tpunnunu Ta cdepa 3acTocyBaHHS BUIIB MPOTpaMyBaHHsS: (DYHKI[IOHATIBHE,
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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.

JIOT1YHE, MOJIiiHEe, peaKTUBHE, TeHEPAaTUBHE MPOTrpaMyBaHHS

[TapanenbHi Ta po3MOIiICHI OOUUCIICHHS

Moneni napajienbHUX 00YUCIICHD

EdekTuBHICTh Ta BapTICTh NapajieIbHUX 00U CIICHb

3akoH AMaansd

CHUHXpOHHE Ta aCHHXPOHHE TPOrpaMyBaHHs

Tpancnsiis Ta BAKOHAHHS

Kowmminisitop, iHTEpIpeTaTop, KOMIOHYBAJIbHUK, KOMIUISTOP B OalT-K011 2060
npomixkauii ko, JIT xomninsitop, cuctema Bukonanus (Runtime)

®opma Backus—Naur (BH®) ta posmmpena notartiss BHO

Perynsapui Bupasu

[ Ty4Huii iHTENEKT

®dyHIaMeHTaIbH1 TOHATTS

[HTENneKT, ITYYHUH 1HTEIEKT, MOHSATTS areHTa 1 Cepe0BHINA, 3a4a4l IITYYHOTO
IHTEJEKTY, palliOHAJIbHICTh, CUJILHUN 1 CIA0OKUI IITYYHUN IHTENEKT, PU3HKU
HITYYHOTO 1HTEJIEKTY

[Tomyk y mpocTopi cTaHiB

Crparerii nmouyky: NOIyK B HIMPHUHY, MOIIYK B TTUOMHY, JBOHAINPaBICHUN
MOIIYK, XKaTIOHUI allrOPUTM.

OcHOBM TIOJIaHHS 3HAHb

dakTH, 3HAHHS, BJIACTUBOCTI 3HaHb. MoJelni 3HaHb: CEMAaHTUYHI MEPEexi,
¢peitmu, JIOT14HI MOJIEINI, MPOAYKIIIIHI MpaBuIIa

MamunHe HaBYaHHS

HaBuanusa 3 BumreneM Ta 0Oe3, HaBYaHHS 3 MIJKPIIUICHHAM, perpeciiiHi 1
kiacudikaIiiai 3aaaqi

JlinifiHa 1 JOricTUYHA perpecis: iAeHTHdIKallisa, peryspusaiis, cdepa
3aCTOCYBaHHSA

[Tonsitrsi:  dopmanbHUil HEHWpPOH, IITy4YHAa HEWpOHHA Mepexka, QYHKII

akTuBaIlii GopMalIbHOTO HEWpPOHA
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1.2. ITopsinok nmpoBeaeHHs (paxoBOro iCIUTY

daxoBuii ICIUT CKIAJAETHCS 3 TI'SITH 3aBJaHb Ta MPOBOAUTHCS Yy Gopmi
NUCbMOBO1 poboTHu. Jlo ex3ameHarliitHoro OueTy (paxoBOTo ICIUTY BKIIOYAIOTHCS SIK
TEOPEeTUYH1, TaK 1 MpakTU4yHl 3aBAaHHsA. Jlo ckiaay mporpamMu yBIMIUIM TEMU 3
[Iporpamu mnpenMeTHoro Tecty 3 1HGOPMAIIMHUX TEXHOJOTIH €IuHOTO (haxoBOTO
BCTYITHOTO BUMPOOYBaHHS JIJIsl BCTYITy Ha HABYAHHS J1s1 3700y TTS CTyIEHs MaricTp Ha
ocuoBl HPK6, HPK?7.

Tpusanicte ¢axoBoro icnuty — 180 xB. Jludepenmiarii podouoro uyacy,
BIJIBEJICHOTO Ha BUKOHAHHS KOXHOTO 3aBJaHHs, Hemae. DIKCyeTbCd Yac MoYyaTky 1
3akiHyeHHs1 poOoTH. Ilicis HanucanHs poOOTH aTecTaliiiHa KOMicis mepeBipsie i Ta
BUCTABJISA€ OI[IHKY 3T1JTHO 3 KPUTEPISIMU OLIIHIOBAHHS.

Meroauka npoBeieHHs (axoBOTO ICIUTY HACTymHA. YJIeHH aTecTariiHoi KoMicii
1H(OPMYIOTh BCTYITHUKIB PO MOPSII0K IPOBEICHHS Ta 0(OpMIIEHHS poOiIT 3 (axoBOTro
ICTIUTY Ta BUIAIOTh BCTYITHUKAM €K3aMEHaIliiiH1 O1JIeTH 3 BiJIMOBIIHUMH BapiaHTaMHU.

UYac, BuTpaueHUl Ha OpraHi3aliiHy 4acTHUHY (axoBOro iCHUTY (MOSICHEHHS T10
MPOBEJICHHIO, OOPMIICHHIO 1 KPUTEPISIM OIIHIOBAHHS ICIIUTY, BHjada OUIETIB ISt
HanucaHHs poOOTH), HE BXOJUTH JI0 3aTJIbHOTO Yacy (paxoBOro ICIHUTY.

[Ticnsa 3akiHYeHHS eTamny HamucaHHs (axoBOTO ICIUTY MPOBOJUTHCS MEpeBipKa
BIJIMOBiICH Ta X OIiHIOBaHHS WieHamMu kowmicii. IlimBeneHHst miacymMKy (axoBoro
ICTIUTY 3IIMCHIOETHCS IIUIIXOM 3aHECEHHsS OajiB B €K3aMEHallliiHy BIJOMICTb.
O3HalloMJIeHHSI CTY/I€HTa 3 pe3yibTaTaMH ICIIUTY MPOBOJUTHCS 3T1JIHO 3 MPABUIAMHU

IpUiloMy B yYHIBEPCHUTET.

1.3. Tomomi:kHi MaTepiajam Ajs cKJIagaHHs (axoBoro icnury
[Ipn BuKOHaHHI 3aBIaHb ()axOBOTO ICIUTY 3a00POHSIETHCSI BUKOPUCTOBYBATH
OyIb-siKi 1HII JOTIOMDKHI MaTepiajid Ta eJeKTpOHH1 3aco0u (MOOUTBHI TenedoHH,

HOYTOYKH, TUTAHILIETH, TOIIIO).
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1.4. Kpurepii oniHioBanHsi ¢axoBoro icnury

Po3B’s13aHHS KOKHOT 331241 OLIIHIOETHCS 32 TAKUMU KPUTEPISIMU:

95—-100 — 3amauy po3B’s13aHO MOBHICTIO, BIPHO;

85-94 — 3agady po3B’s3aHO BIpHO, BIATIOBIIb IPaBUJIbHA, aJI¢ HASSBHUMU € OJIUH-
JIBa HEJOJIKK (HAsIBHUMH € JesKi METOJHUYHI TOMUJIKU, MOPYIIEHO MOCHIIOBHICTh
BUKJIQJOK TOIIO);

75-84 — 3amady po3B’s3aHO BIPHO, aj€ BIAIMOBIIb HEMpPaBUJbHA (HASIBHUMH €
apu(pMETUYH1 TOMUIIKH);

65-74 — 3amadyy poO3B’S3aHO HEMOBHICTIO, ajJi€ HAMIYEHO TMPaBWIHHUN Xij
PO3B’SI3yBaHHS;

60—64 — 3amauy He po3B’sA3aHO, aje HaBeAeHO (opMynu abo TBEPIKECHHS, IO
MOXYTbh OYTH BUKOPUCTaHI IPU PO3B’sI3yBaHHI 3a/1a4l;

MeHIie 60 — 3agauy HE PO3B’sA3aHO.

Pesynbrar BuUKOHAHHS (AaXOBOro ICIHUTY OOYHUCIIOETHCA K  CEpPEIHE
apu(pMeTUYHE OLIIHOK, OTPUMAaHUX 3a KOXKHY 3a/1auy, 1 3a0KPYTIIIOETHCS A0 HITUX.

3 MeTO10 00UMCIIEHH KOHKYPCHOTO Oaly BCTYITHUKA Pe3ybTaT (haxoBOT0 ICIIUTY
nepepaxoByerbes 31 mkanu Big 0 o 100 GamiB mo mikanu, BuzHavueHoi [lopsakom
npuiioMmy Ha HaB4aHHS i 3700yTTs Bumioi ocBith (100...200 GaniB) 3rigHO 3

TaOnurero BiAIIOBITHOCTI.

Ta6nuus BianosigHocTi ouinok PCO (60...100 6amiB)
orinkam 200-6ansHoi mkanu (100...200 GamiB)

WwKana WwKana wKana wKana WwKana wKana wKana wKana
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 73 146 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

Bcerynauku, pesynbrati paxoBoro icnuTy akux 3a mkanow PCO ckianaroTs Bijl
0 mo 59 GaniB, OTPUMYIOTH OLIIHKY "HE3aJI0BUIHHO" 1 HE JIOMYCKAIOThCS IO y4acTi B
HACTYITHUX BCTYMHHUX BUIMPOOYBAaHHSX (3a HAABHOCTI) 1 B KOHKYPCHOMY Bif0OoOpi.

IlepecknananHs (paxoBOro iCIUTY HE JOIYCKAETHCS.
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1.5. Ilpuxkiaaau TUNIOBUX 3aBAaHb (axoBOro icnuTy

3aBnanns 1.

[T'ate maketHux 3amaud A, B, C, D, E HagxomsTe y cuctemMy NpaKTUYHO
omHouyacHo. OUIKyeThCA, IO Yac IXHHOTO BUKOHaHHS ckmaae 3, 5, 2, 7 1 1 xB
BifnoBinHO. IxHi BcTaHOBMEHI mpiopuTeTn ckiaganTs 3, 4, 2, 51 1, npuuomy 5 —
HaWBUIMU mpiopuTeT. Busnaute cepeAHiii 0O0OpPOTHMI wYac I aJrOPUTMIB
IUIaHyBaHHS: 1) 3 ypaxyBaHHAM MPIOPUTETIB, 2) "MEpIIMM NPHUHUIIOB — MEPIINM
obcnyroBanuii", 3) "HaiikopoTmia 3amaya — Tiepiia’, 3HEBAXKAIOUM YACOM, IO
BUTPAYAEThCS Ha TMEPEeKIOYeHHsT MK mnporecamu. [lependadaerbes, MO B KOXKEH
MOMEHT 4acy 3amlyllleHa OJIHa 3ajaya, [0 MpaIloe aX 0 3aBepIIeHHS. YCl 3ajadi
00MeXeH1 TITBKU MOXJIMBOCTSIMH MpoIiecopa.

3aBnanns 2.

Busznauutu ans nacrynsoro rpady:

- TIOCJIITOBHICTh BEPILUH, K1 OyAyTh MEPEeBIPIATUCS MPU BUSHAYCHHS MapIIPYTy
Mmix BepmmHamu A 1 X 3a ctpareriero «lligiimannsa Ha narop6» (Hill climbing);

- MAapUIPyT, SIKU MepIIuM Oyjie BUHANHEHO 32 IIUM METOJIOM.

OmuinroBasibHa QyHKIS BepuinHu X: A(x) = I/N, ne N — HoMep B JJaTUHCHKOMY

andaniti OyKBH, KOO MTO3HAUYECHA BEpIlIMHA Tpada.

AW O.{CO\I@ O.J/)DXO
\O‘o \X‘o Ro/\P
3

3aBnanns 3.
[ToOymysatn inTepronsuiinui Mmaorownen Jlarpamka mis Gynxuii f(x)=¢e 7,

AKIIO BY3JIaMH IHTEPIIOJIALI] € TOYKH x; =1, x, =2, xy=3. OUiHUTH TTOXUOKY IS

x=15.
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3aBaanns 4.

Huxye HaBeleHO Ko, B SIKOMY OMHMCYIOThCS KJacu sl peaiizaiii yMOBHOI
“mporpamu-ierosnora” (aBTOMAaTUUHUAN MiIPAXYHOK KaJOpid 3aJIeKHO B1J KUIBKOCTI
BXKUTHUX MPOAYKTIB Ta CIOCO0IB iX MpUroTyBaHHs). B kol Opakye KiJIbKOX METO/IIB.
lepapxist wacmigyBanHs kjaciB cTtpaB (anri. dish) Bkiouae “mpocty cTpaBy”
(BasicDish) 3 ognoro npoaykrty ta “ckiaany (komruiekcHny) ctpaBy” (ComplexDish),
pearizoBaHy uepe3 MmaTepH “KOMIMOHYBaJbHUK (aHTII. “composite”), 10 CKIaxy sKOi
BXOJATH 1HII cTpaBu. Jlo iHTepdelcy cTpaBu BXOJATH Omepallii 31 3MiHM Barv Ta
nuToMoi KajopiHocTi Ha 100 T. mpoAyKTy, a TakoXX OIepaliii OTpuMaHHs Baru Ta
3arajpbHOl KaJopiHOCTI cTpaBu. Peamizaiiis oOpoOKM CTpaB BMKOHAaHAa Ha OCHOBI
naTepHy “BiaBimyBau” (aHri. “visitor’), /Uil 4OTO CTBOPEHO 1€papxit0 “KyXOHHOTO
npunaaas’’ (anri. kitchen tool). PeanizoBano aBa “kKyxoHHI npuiiaan’: “cKoBoOpiaka‘
JUIS CMaKEHHS CTpaB (HeXail BOHA 301IbIIIy€e KaJOPIMHICTh CTPaBU B MIBTOpa pa3u Ta
3MmeHInye Bary Ha 20%) Ta “aHanizaTop BMICTY” Ji1 BUBEJACHHS Ha €KpaH 3BITY 3
KQJIOPIHHOCTI CTpaBH Ta 11 CKIIaOBUX. 3aBIaHHA:

1) HamamoBatu UML pgiarpamy, mo BKiIOYae ycl KjIackd B KOJi, 3a
BUKIIIOUEHHSIM CTaHJApTHUX (TakuX, sk std::string).

2) Hamucatu koa ABOX NMpomyumieHUX MeTOMIB JJisl 3UMTYBAHHS Ta 3MIHU
Baru mia kiacy ComplexDish (Bara mae 3MiHIOBAaTHUCS MPOMOPIIAHO M BCIX
CKJIaJIOBHX, TOOTO SIKIIIO Bara yci€i cTpaBu 301IbIIUIIACH BJABIYI, TO II€ O3HAYAE, IO
Bara KOHOT CKJIQJIOBOi Ma€ 301IbIIUTUCH yaABIYl). [HIMUN koA 3a MeXaMH JaHUX
METO/I1B IONIMCYBAaTH HE MOXKHA.

3) Hamucatu, mo Oyne BHBedeHO Ha €KPaH B TMpoOIeCl BUKOHAHHS

IPOrpaMHu.

#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;

}s

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);

}

}

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

}

private:
std::1ist<IDish*> dishes;
i

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);
}
i

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);

}s

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) ;

3aBaanus S.

Jlnst 3amanoi nmpeaMeTHOi 00JacTl CIPOEKTYBAaTH KOHIIENTYalbHY MOJAENb 0a3u
nanux (BJ1), sika moBMHHA 3HaXOAUTUCH Y TpeTid HOpMabHIN popmi. B b/ moBuHHO
OyTu moHaiMenme 5 Tabnuup. [IpencraBuru n8a SQL-3anmutu, 0JIMH 3 IKUX OXOILIIOE
HE MEHIIIe TPphoX Tabnuilb. [IpeacTaBuTu OviKyBaH1 BiIMOBI/II.

[IpenmerHa o61acTh: XiMYUCTKA

XiMUKCTKA 3/1MCHIOE MPUIMOM Yy HAceJeHHS peyel Nisi BUBEIEHHA TulsMm. J[is
HaBEJICHHS MOPSAIKY CKJIQJA€ThCcsl 0aza MaHUX KIIIEHTIB, JIe 30€piraroThes iX aHKETHI
naHi (rpi3Buile, iM's1, o 6aThKOBI, aapecy, Tenedon). [Tounnarouu 3 3-ro 3BEpHEHHS,
KJIIEHT TIEPEXOJAUTh Y KaTETOPiI0 MOCTIMHUX KIIIEHTIB 1 OTPUMYE 3HIKKY B 5% i1 yac
YUINEHHS] KOXKHOT HACTYIHOI peyl. Bcl mociyru moAusioThCs Ha BUAM, IO MAaOTh
Ha3By, THUIl 1 BapTICTh, IO 3aJIEXKUTh BiJl CKJIAagHOCTI pobiT. PoboTa 3 KiieHTOM
CIIOYATKY MOJISTae y BU3HAYEHH1 00CATYy pOOiT, pi3HOBUAY MOCIYTH Ta, BIAMOBIIHO, Ti
BapTOCTi. SIKIIO KIIEHT MOTOKYETHCS, BIH 3ayuiae pid (Ipu oMy (IKCY€eTbCs
nociiyra, KIIEHT Ta jJaTa npuiomy) Ta 3abupae ii micis oOpoOku (mpu IbOMY
GbiKCyeThCs JaTa TOBEPHEHHS). XIMUYKMCTKA yKJajae i3 KiieHToMm norosip. KiieHt
MOK€E OJTHOYACHO 3/1aBaTH B YUIIICHHS JIEKiIbKa peueid. Y XIMUHUCTKHU 3'aBUIUCsS (imii,
1 moTpiOHa okpema cratucTHKa 3 ¢uTid. BBeneni Hagb0aBku 3a TEpMIHOBICTH Ta

CKJIQHICTb.

2. MTPUKIHOEBI ITOJIOXEHHSA

1. Ocobu, siki Oe3 MOBAKHMUX MPUYMH HE 3'ABWIIMCS HA BCTYMHI ICIIUTH Y

BU3HAYEHUM PO3KJIAJOM Yac, 0COOHM, 3HAHHS SKUX OyJ0 OIIHEHO OaJlaMu HUXKYE
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BCTAaHOBJIEHOTO 1TUM [los10KeHHSIM PiBHSA, 1O y4acTi B HACTYMHUX BCTYITHUX ICITUTAX 1
B KOHKYPCHOMY B1100pi HE TOMYCKAIOThCS.

2. B pa3i HEeMOKJIMBOCTI MPOBEICHHS ICIIUTY B OUHOMY PEXUMI, BUIIPOOYBaHHS
MOXXYTh TPOBOJMUTHCS B JUCTaHLIMHIN (OpMI 3 BUKOPUCTAHHSIM TEXHOJIOT1H
JUCTAHIIIMHOTO 3B 3Ky «Zoom» 13 000B’S3KOBOI Bijeo(dikcalieo mporecy

IMPOBCACHHA iCHI/ITy.
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