HAITIOHAJIbHMM TEXHIYHWUIK YHIBEPCUTET YKPAIHHA
«KuiBcbkuit momirexHiyauit iHcTUTYT iMeHi [ropst CikopcbKOro»

HapuajibHO-HAYKOBHIl IHCTHTYT ATOMHOI TA TEIJIOBOI eHepreTHKH

HOGHE HA3EA BAKYALIIEN Y HABYATLIG-HAYKOCO20 INCITITTYITY

IIPOI'PAMA
({haxoBoro icnurty
JUISL BCTYILY Ha OCBITHBO-HAYKOBY IIPOrpaMy LiArOTOBKH Marictpa
«Komn'totepni nayxu»
3a cneyianvnicmio 122 Komn’wmepHi HayKku

[Iporpamy yxBaneHo:

HayxoBo-METOANUHOIO KOMICIEIO 32 CHEIIATLHICTIO
122 «KoMm’1oTepHi HayKm»

ITporoxon Ne 8 Big «16» kBiTHsI 2024 p.

I"'omosa HMK

' Haranis AVIIIEBA
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BCTYII

[Iporpama ¢axoBoro iCruTy IpU3HAYEHA IS OIIHIOBAHHS SIKOCTI IMiJATOTOBKH
BCTYIMHMKIB MIPHU BCTYIl Ha HABYAaHHS Ha OCBITHHO-HAYyKOBY IMPOTpaMy MiATOTOBKH
Mmarictpa «KoMmm'toTepHi Hayku» 3a criemianbHicTIo 122 KoM’ roTepHi HayKH.

Ha HaByanHs i 3700yTTS CTyNEHS Marictpa HpUKAMArOTbCs OCOOH, sIKi
3100yJIH CTYIiHB OaKaiaBpa ad0 OCBITHIM CTYIiHb MaricTpa/creriianicTa.

[IpoBenenHs HpaxoBOro iCIUTy Ma€ Ha METI:

— 3a0€3MeYUTH PIBHI MOMXJIMBOCTI BHUIIYCKHHKAM BHIIMX HaBYAIbHUX
3aKJa/iB JJIs BCTYIy Ha HAaBYAaHHS 32 OCBITHbO-HAYKOBOIO MPOTIPaMOI0 MIArOTOBKH
MaricTpis;

— NEPEeBIPUTH PIBEHb TEOPETUYHUX 3HaHb Ta NpodeciiHuX HABUYOK
a0ITypil€HTIB, BMiHHS BUKOPUCTOBYBATH X IPU BUPIIIEHH] KOHKPETHUX MPOdeciitHmX
3aBJIaHb.

daxoBuii ICIUT CAPSIMOBAHWH Ha TIEPEBIPKY 3aTHOCTEH BCTYITHHKA!

— y3araJlbHIOBaTH  OTPWMaHI  3HAHHS I BUPIMICHHS  KOHKPETHUX
MPaKTUYHUX 3aBJIaHb;

— 3aCTOCOBYBAaTH TMpaBWJIa, METOJIU, NPUHIIMIH, 3aKOHHM Y KOHKPETHUX
CUTYyaLlsX;

— IHTEpIPETyBaTU CXEMH, Tpadiku, Alarpamu;

— 3aCTOCOBYBATH MiIXOJIM 10 MOJICIIOBAHHS Ta MMPOEKTYBAaHHS MPOTPAMHOTO
3a0e3IeueHHsI BIJMOBIIHO JI0 BKa3aHO1 MPEAMETHOI 00J1acTi;

— BTUTIOBATH apXiTEKTYpHI Ia0JIOHU JIJIs1 BKa3aHO1 MpeAMETHOI 0071acTi;

— BHKJIAJaTH MaTepiaj JJOT1YHO, TTOCITIIOBHO.

daxoBUil ICIIUT CKIAJAETHCS 3 II'STH 3aBJaHb Ta MNPOBOAMUTHCS Y (dopmi
MUCHbMOBOTO €K3ameHy. Jlo ek3aMmeHallifHoro 611eTy ¢haxoBOTo iCIIUTY BKIIOUYAKOTHCS

K TEOPETHYHI, TaK 1 MPaKTUYHI 3aBnaHHsA. J[o Ckiagy mporpamMu yBIMIILIA TEMU 3



[IpoexTy mporpamu MpeIMETHOro0 TecTy 3 1H()OPMALIMHUX TEXHOJOTIH €IWHOTO
(paxoBOro BCTYITHOTO BUITPOOYBAHHS JJIsl BCTYIy Ha HAaBYaHHS JJIsl 300YTTS CTYIECHS
marictp Ha ocHoBl HPK6, HPK?7.

TpuBamicte ¢axooro icnuty — 180 xB. Jludepenmiamii pobouoro wuacy,
BiJIBEICHOTO Ha BUKOHAHHSA KOXKHOTO 3aBJaHHA, HeMae. DIKCyeThCs Yac MOYaTKy i

3aKIHUYEHHS POOOTH.



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.
1.3.2.

MEPEJIK HABYAJIBHOI'O MATEPIAJLY,
SIKUU BUHOCHUTBHCS HA ®AXOBUM ICIIUT

AnropuTmMu Ta 00YMCIIOBANIbHA CKJIAIHICTD

OCHOBHM CTPYKTYpHU AAHUX 1 aJITOPUTMH

[TonsaTTs anroputmy. BuzHaueHHs HOTro 4acoBOi Ta IPOCTOPOBOI CKIIATHOCTI
[ToHATTS aOCTPAKTHOIO TUITY JAaHUX.

CrangaptHi aOCTpakTHI THMHM JAHUX: CTEKH, CIMCKH, BEKTOPH, CIOBHUKH,
MHOXXHHH, MyJIbTUMHOKUHU, YEPTH, YEPTH 3 IPIOPUTETAMU

KopTtexi, MHOKUHU, CIOBHUKH, OJTHO- Ta JBO3B'sI3HI CITUCKH.

Peamizamisi aOcTpakTHUX THITIB JaHUX 3 OIIIHIOBAaHHSAM  CKJIAQTHOCTI
orepariif

ba3oBi anroputmMu Ta iX CKJIAQAHICTh: TIOWIYK, COPTYBaHHS (HpPOCTI
COPTYBaHHS  BHUJAJICHHSIM, BCTaBKaMH, OOMIHAMM Ta YJOCKOHaJICHI
COpPTYBaHHs JepeBoM, copTyBaHHs [llena, mBHIKE COPTYBaHH)

Anroputmu Ha rpadax Ta iX CKIAIHICTh: TMOIIYK B IIMPUHY 1 TIHOUHY;
MOIIYK 3B'I3HUX KOMIIOHEHTIB; MoOyJ0Ba KICTSKOBOTO JepeBa; IMOOy/I0Ba
HaWKOpOTIIMX NUIAXIB 3 BUIUIEHOI BEPIIMHM;, MOOYJI0BAa HANKOPOTLIMX
IUISIX1B M1 JJBOMa BEpIITMHAMHU

Crparerii po3po0JeHHS aIrTOPUTMIB

Crpareris «3MEHIIYH Ta BOJIOAAPIO» Ta MPUKIaaAn 3acTocyBaHHs. CTpareris
«po3AUIAM Ta BOJIOAAPIOW» Ta TMpPUKIaAM 3acTocyBaHHsA. CrpaTeris
OaJlaHCyBaHHSI Ta MPUKJIIAIN 3aCTOCYBaHHS.

JluHamigHe mporpaMyBaHHs Ta MPUKIIAIN 3aCTOCYBAHHSI.

O1uiHIOBaHHS CKJIATHOCT1 aJICOPUTMY M1/l Yac 3aCTOCYBaHHS KOXHOI CTpaTerii
Mopeni oO0umuciieHb

IMniepaTuBHU Ta ACKIAPATUBHUH MMIIXOH 0 IPOTpaMyBaHHS

Po3B's13H1, HaniBpO3B's13H1 Ta HEPO3B's13H1 Tpobaemu. [Ipodiema 3ynuHKN

ApXiTeKTypa 00UUCITIOBATILHUX CUCTEM



2.1.
2.2.

2.2.1.

2.2.2.

2.3.
2.4.

24.1.

3.2.

3.3.

3.4.

3.5.

3.6.

OyHKI1i1 O1HAPHOT JIOTIKK

[IpeacTaBieHHs JaHUX HA PIBHI MaIIUH

CucremMu 4HCIICHHS, ABIMKOBE, BICIMKOBE, IIICTHAAIIKOBE YHCIICHHS.
[IpencraBienHss uucen y I1uIodyrcenbHoMy Qopmari Ta dopmati 13
IUIaBalOYOI0 KOMOIO. JI0MMOBHIOBAILHUN KOJI

OcHoBHI apudMeTH4Hi omeparii HajJ [UIOYHCEIBHUMH JBIHKOBUMU
guciamu. dopmaT yucen 3 MiIaBarO4ol KOMOIO, MEpeBard Ta HEIOJIKH,
OCHOBHI apudmeTnyHi oneparii Ta ix mpobdiaemu

[Ipuctpoi BBeieHHA-BUBeACHHS. [IOHATTS MIMHKU KOMIT'FOTEpa
dyHKITIOHAJIPHA OpraHi3allis

CrpykTypa KoMM'toTepa, KiIacuuHa apxitektypa ¢oH Helimana. Buau
nam'sTi: KelI-mam'sTh, OIepaTHBHA IaM'aATh, 30BHIMHSA mam'ate. CPU,
GPU. Ilepudepiitni npuctpoi

ba3u manmx Ta cXOBHUIIA TaHUX

Kiroui Ta HOpMamizamiss gaHuX: ocHOBHI HopMmaibHi (Gopmu (INF, 2NF,
3NF, BCNF, 4NF)

OcHoBHI KoHIenIii cucTeM 0a3 JaHUX: MOJEJIb JaHWX;, MOBa 3alHTIiB;
tpanzakiisi; ACID-BmacTUBOCTI  TpaH3akIlii, 1HACKCYBaHHS; pe3epBHE
KOIIIOBaHHA Ta BIJHOBJEHHS; PO3MOJUIEHICTh Ta peIUliKalisl JAaHuX;
Oesreka TaHuX

MogentoBaHHsI JaHUX: CTBOPEHHsS MOJENIl JaHuX il  1H(opMaliiHoi
CHUCTEMH; KOHIENTyalbHa, JIOT14Ha, (izuuHa mojaem mnaHux; ER-Mopmens;
potanii ER-Monenei

Pensiuiiini 0a3u JlaHWX: OCOOJIMBOCTI OpraHizailii Ta 30epiraHHs JaHuX Yy
pensmiiHux 0a3ax JaHWX; OCHOBHI XapaKTEPUCTUKH pENSIidHuX 0a3
nanux; DBMS (Database Management System)

[To6ynosa 3amuty: mMoBu SQL (structured query language), DDL (Data
Definition Language), DML (Data Manipulation Language), DCL (Data
Control Language), TCL (Transaction Control Language)

O6poOka 3anmuTIB: OCHOBHI omeparlii pessiiiHoi anredpu: Binoip (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.

4.4.

npoekiis (projection), o0'enHanHs (union), mepeTuH (intersection), pPi3HUIISA
(difference), nexaproBuii mo0yTok (cartesian product), o0'eqHaHHS 3a
atpubyTom (Join), ainenns (Division)

Poznoaineni 0aszu JTAaHWX/XMapHi OOYMCIICHHS: JIOCTYITHICTb,
MAacCIITa00BaHICTh, BUKIIMKH, TCXHOJIOTIT

Oco0nmBocTi, mepeBard 1 HEAOTIKM MOJIENe HamiBCTPYKTYPOBAaHUX 1
HECTpYKTypoBaHuX 0a3 nanux: mozeini nanux Kimou-3nauenns (Key- Value),
JloxymenTo-opieatoBani (Document-Oriented), CroBIieBo- Opi€HTOBaHI
(Column-Family), I'padosi (Graph), Macus-opientoBani (Array-Based).
[mxeHepis cucTeM 1 MPOrpaMHOro 3a0e3NneyeHHs

CKJ1a1H1 CUCTEMU

Knacudikamiss cuctem 3a mnOpuU3HAYCHHSIM, B3aEMOJIIEI0 13 30BHINIHIM
cepeoBUIIEM, MOXOHKEHHSIM, BUIOM €JIEMEHTIB, CHOCOOOM OpraHizarlii
CknazHi Ta BeJNMKI cHCTeMH. BlacTMBOCTI Ta XapakTepHi OCOOIMBOCTI
CKJIQJITHUX CUCTEM

IToHATTS cucTeMu Ta il CTPyKTypH

[ToHSATTS JEKOMIO3UIIIT Ta arperyBaHHs

Mopeni cucteM

MopearoBaHHS CUCTEM

3B’S130K MIDK CUCTEMOIO Ta MOJIEIUTH0. [30- Ta roMomMopdizm

Kinacudikartist Mmoaeneit cuctem

AHai3 BUMOr

Jl>xepena Ta MeTOAM 30MpPaHHS BUMOT

Bumoru kopucTtyBaua: MOJeidb BUMOI Ha OCHOBI NpELEICHTIB (BapiaHTIB
Bukopuctanusa) (Use Case Diagram), ictopii xopuctyBauiB (user story).
Bumoru 10 onuciB BapiaHTiB BUKOPUCTAHHS

Kiacudikaiiiss BuUMor 10 mporpamHoro 3a0esnedeHHs: (yHKI[IOHaIbHI Ta
He(YHKIIOHAIbHI BUMOTH, OOMEXEHHS, CTPYKTypH3allis (yHKIIOHATBHUX
BHMOT.

[IpoekTyBaHHs IpOrpaMHOTO 3a0€3MEUCHHS



44.1.

4.4.2.

4.4.3.

4.4.4.

4.4.5.

4.4.6.

4.4.7.

4.5.

4.5.1.

4.5.2.

4.53.

4.5.4.

4.5.5.

MopemntoBanus npoekty 3 UML: pgiarpamu  cTaTW4yHI Ta JWHaMIuHI,
JIOT14HI Ta (Q13UYHI

Bunu mpoextyBaHHS: apXiTeKTypHE (BEpXHi piBEHb) Ta JETali30BaHE
pOeKTyBaHHS (KjaciB, aTpuOyTIB, omeparliii), MpoeKTyBaHHs 1HTepdercy
KOpHCTyBaua

[lapamurmu npoekTyBaHHS: (YHKIIOHAJTbHA JACKOMIIO3UIIS 3TOpU BHU3,
apXiTeKTypa, OpIEHTOBaHa Ha JaHl, O0'€KTHO-OpIEHTOBAaHWM aHam3 Ta
MIPOEKTYBAHHS, MO/II€BO-KEPOBAHA apXITEKTypa

Inentudikamiss kmaciB mnpeameTHoi ob6macti. UML-miarpamu  iepapxii
KJIAC1B: MOJICJIIOBAHHS M1ICUCTEM, KJIAaC1B Ta 3B’ A3KIB M1’)K HUMH
[IpoekTyBaHHs clieHapiiB peai3alii BapiaHTIB BUKOPHUCTAHHS HAa OCHOBI
UML-niarpam mociaiJoBHOCTEN Ta KOMYyHIKaIlii

Ponws apxitextypu. CraHmapTHI apxXITEKTypH: KIIEHT-CEpBEpHa Ta n-
piBHeBa apxiTekTypa, Model View Controller

ApXITeKTypHI Mojzeni Ta marepHud mnpoekTyBaHHs (Abstract Factory,
Facade, Decorator, Flyweight, Visitor, Observer, Proxy,Strategy, Chain of
Responsibility)

Peanizariist mporpamMHoOro 3a0be3neyueHHs

Bumorn no odopmieHHss Koay: CTHIb, pO30UTTS Ha CTPYKTYpOBaHi
OJIMHUIII, HAHMEHYBaHHS 3MIHHUX, KJ1aciB, 00’ €KTIB TOIIIO

3aco0M  aBTOMATMYHOI  TEHepalii MporpaMHOro KOAYy Ha  OCHOBI
tpancdopmariiiit UML-monens — kog OOII-mM0BOI0, MOBTOPHE BUKOPUCTAHHS
xkony 113

Hanaromxennsi: Touku 3ynuHku (Breakpoints), CnocrepexeHHs 3a
sminaumMu (Variable Watch), BuBenenns na xoncoss (Console Output),
Hanaromxysau (Debugger), Anamizatopu koay (Code Analyzers)

KepyBanHs KOH]irypali€to mporpaMHoOro 3a0e3leyeHHss Ta KOHTPOJIb
Bepciit

[Tocriiina IHTErpallist/mocTiiHe BIPOBAJ[KEHHS (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.

4.73.

4.7.4.

4.7.5.

5.1

5.1.1.
5.1.2.
5.1.3.
5.14.
5.1.5.

3abe3reueHHs sIKOCTI: TeCTyBaHHs, Bepudikarlis, Bagiaaris

[Ipu3HaueHHs, CHilbHE Ta BIJIMIHHOCTI MPOIIECIB TECTyBaHHS, Bepudikallii,
BajTigamii

Bunu TectiB: MOyIbHI, IHTETpalliiiHI, perpeciiiti, CHCTEMHI, BaJIigaIiiH1
TectyBanHs MmeToamu 017101 Ta YOPHOI CKPHHI

Po3po6ka gepes TectyBanns (Test-driven development)

JlomaTkoBi TeXHIKM Bepuikallii Ta Bajgigallii: i1HCIEKI KOy, MepeBipka Ha
BIMOBIIHICTh ~ CTaHAApTaM 1  BHUMOTaM, OIIHIOBAaHHS  3pPYyYHOCTI
BUKOPHUCTAHHS Ta KOPHUCTYBAIILKOTO JIOCBITY, MEpeBipKa MPOJYKTUBHOCTI Ta
MacIITaboOBaHOCTI

Komangna pobota, migxoau 10 po3poOKHM MPOrpamMHOTO 3a0e3MeyeHHs
(I13)

Kimacuuni wmogeni  po3pooku I13: kackagHo-BoJONAagHA, IiTepalliiiHa,
IHKpEMEHTHA

[IpomucnoBi texHomorii po3poOku. RUP- yHidikoBanu#t minxig, KepoBaHHA
BaplaHTaMM BHUKOPHUCTAaHHS, apXITEKTypHO-LIEHTPOBAHUM, 1TEpaLliHMIA,
THKpEMEHTHH

Poni Ta 00OB'sI3kM y mporpamHii KOMaHl, MepeBaru KOMaHIHOI poOOTH,
PHU3UKHU Ta CKJIAIHICTh TaKOi CIIBMpAaIll

Texnonorii raydkoi po3pooku II3 Ta ix ocobmuBocti: Agile, Scrum,
Extreme Programming (XP), Kanban

Mogeni kepyBaHHSI KoMaHAHOIO pobOoToro (Ha ocHoBl UML giarpam
TanTa i ITepra)

Ki6epbesmneka Ta 3axuct indopmarrii

OcHoBU Ki0epOe3neKkn

[TonsTTs K1GepmpocTopy Ta iHGOPMAITIHHOTO MPOCTOPY

[ndopmariitna 6e3neka sik cepa HallioHaIbHOT Oe3neKu Y KpaiHu

[TonsTTs Ki0epbOe3nekn, 3axucTy iHpopMallii Ta Kidep3axucry

Bunu 3axucry iHpopmariii

[TousaTTst KOH(IIEHIIMHOCTI, HIICHOCTI, JOCTYITHOCTI



5.1.6.
5.2.

5.2.1.
5.2.2.
5.23.
524
5.25.
5.2.6.

5.3.
5.3.1.
5.3.1.1.

5.3.2.
53.2.1.
5.3.2.2.
5.3.3.

5.33.1.

53.3.2.
5.4.
54.1.
54.2.
5.4.3.
544.

54.5.
5.4.6.
54.7.

[TpuHnmnu xki6epoOe3nexu

Kibep3arpo3u Ta kibepaTtaku

[TonsTTS 3arpo3, aTak, Bpa3IHUBOCTI

Kiacudikariist 3arpo3, atak

Ki6epzmounnu. KibepsiitHa. KibepoGopona

Kibeptepopusm. Kibeppo3Binka

Mopenb nopyuHuka

[ToHATTS, CYyTHICTH Ta OCHOBHI 3aBJaHHA KOMIUJIEKCHOI CHCTEMHU 3aXHUCTY
iHdopmarrii

besneka mepexi

[ToHATTS PO WIKiATKUBE MpOTpamMHe 3a0e3MeUeHHS

[ToHsATTS mNpO MMNMUTYHCHKI TMporpamu, GIIIKMHT, MpOorpaMHU-BUMaradi,
DDoS-ataku, comianbHy 1HXEHEPIit0

Crnocobu 3a0e3neueHHs 0e3MeKn MepexKi

[TonsTTs mpo OpanaMayepu, KOHTPOJIb IOCTYITy, CETMEHTALIII0 MEPEXK]
Cucremu BUSBJICHHS Ta 3aM00ITraHHS BTOPTHEHHSIM

[Ipouenypu imentudikaiii, aBTeHTU(IKAIi, aBTOpHU3allli KOPUCTYBayiB
Mepexi

[lonsaTrss mpouenyp ineHTudikaiii, aBTEHTH(IKaUli Ta aBTOpU3ALi
KOpHUCTyBaya

Buau ineaTudikariii, aBTeHTH]IKAIl Ta aBTOpH3allii KOpUCTyBada
Kpunrorpadiuni MeToau 3aXUCTy JaHUX

Knacudikariis MeToaiB KpunTorpagpiyHOro 3aXUCTY 3a MPU3HAYCHHIM
CyTtHicTb KpunTorpadii, KpUNTOIOr1i, cTeraHorpadii

[ToHATTS MOZIEN1 CUMETPUYHOT KPUIITOCUCTEMU

[udpu nepectanoBku (mmdp MepecTaHOBKU 3a KitoueM), mmdp mpocToi
3aminu (tmdp Lezaps), mmdp cknannoi 3aminu (mmdp Bixkenepa)

[ToHSATTS CUMETPUYHUX OJIOYHUX aNTOPUTMIB MIU(PpyBaHHS

[ToHATTS MOZIETT aCUMETPUYHOT KPUIITOCUCTEMHU

[TonsTTs mpouecy aBTeHTudikailii ToKyMeHTiB. EnekTponHuii miamnuc



6.1.

6.1.1.

6.1.2.
6.1.3.
6.14.
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.

Maremaruka B IT

OcHOBHUY MOHATIMHMI arapaT MATEMaTUYHOIO aHAITI3Y

YucnoBa moOCHiAOBHICTh Ta ii rpaHunsd. HeckiHueHHO Maji Ta BeJUKI
BEJIMYUHU.

[TopiBHSHHS HECKIHUCHHO MaJINX 1 BEJIMKUX BEJTUIHH

®Oyukuii onHiei 3MiHHO1. ['panutsg Qyukii B Touri. Henepepsui pyHKIii
[ToximgHa Ta i1 3acTOCyBaHHS JJIs1 JOCIIKEHHS (PYHKIIHM OTH1€T 3MIHHOT
HeBu3HnaueHi, BU3HAUEHI IHTETpaJId: IOHATTS Ta 3aCTOCYBaHHS

Oynkiii 6aratbox 3MmiHHUX. YactuHHI moxigHi. HeoOXimHi 1 gocrartHi
YMOBH €KCTPEMYMY, YMOBHOT'O €KCTPEMYMY

Metoa HaiiMEHIIIMX KBaApaTiB (JIiHIITHA 3aI€KHICTB)

Uucnosi psau. [ToHATTS iX 301KHOCTI

OcCHOBHI ~ O3Ha4YeHHS Teopli AU(PEpEeHLIATbHUX  PIBHSAHB:  MOPSAOK
TU(EepeHIIATbHOTO PIBHSHHS, YACTUHHHUNA PO3B’SI30K, 3arallbHUi PO3B'A30K,
3araJibHUM 1HTEerpa, 3ajaada Korri

EnemeHTH aHamITUYHOT reoMeTpil

[Ipsima 1 mutonuHa B ipocTopi. [IOHATTS rinepruiomuHu

Kpugsi apyroro nopsnky. Emninc, rinep6osa, napadoJsia Ta iX BIaCTUBOCTI

[ToHsATTS MOBEpXHI, i TUITU

EnemenTn niniiiHoi anredpu

Martpui. [dii 3 maTpuisimu. Busnaunnku. O6epHeHa MaTpulls

BitacHi BekTOopHU Ta BJIACHI YKCIIa MATPUII

Cucremu JiHIWHUX anreOpaiyHUX PIBHSHb, YMOBU iX PO3B’S3yBaHOCTI.
Meroau iX po3B’A3aHHs

JIiH1tHWI BEKTOPHUHN MPOCTIP Ta MOTO OCHOBHI BIACTUBOCTI.

Po3mipHicTs 1 6a3uc mpocTopy

Metoau onrtumizarii

OcCHOBHI TMOHATTI Ta MUl B 3amayax JHHIHHOTO Ta HEIIHIAHOIO
nporpaMyBaHHs. ['pajieHTHUM METOI: 171es Ta AJITOPUTM

JluckpeTHa maTeMaTuKa

10



6.5.1.

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.

Muoxunu. [IoHATTS YITKUX Ta HEUITKMX MHOXUH. Ornepaliii HaJ 4iTKUMU
MHOXXMHaMH: 00 ’€AHaHHS, TEPETHH, PI3HUIS, JIONOBHEHHs, OyJeaH
MHOKHHH, IEKapTiB 100yTOK

binapni BigHOIIEHHS Ta iX BJIACTUBOCTI: PEhIECKCUBHICTh, CUMETPUUHICTD,
TPaH3UTUBHICTb

Kombinatopumit  anami3z. IlpaBumo cymu Ta g00ytky. Choomyku,
NEPECTaHOBKHU, PO3MIIIEHHS: 0e3 MOBTOPEHb Ta 3 MOBTOpeHHsSMU. [IpuHiuum
BKJIIOUEHB 1 BUKITIOUCHb

Enementn  wmaremartuuHoi  Jsioriku.  IIpomosumiiina  gjorika.  Jlorika
BUCTIOBIIOBaHb. JloriyHi crmoiaydyHuku. AtomapHi Qopmymu. Tabnuii
1CTUHHOCTI

I'padu. Tunu rpadis: OpieHTOBHI Ta HEOpiEHTOBHI Trpadu. BepmmuHu Ta
pedpa, cTemiHb BEPIIMHHU, CYMDKHICTB. [30Mopdi3m rpadis. Onepauii Hax
rpagamu: o00’€nHaHHs, TpsiMa CcyMa, JIONOBHEHHS, BHWIy4YE€HHS pedpa,
BUJTYYEHHS BEPIITUHU

MapuipyTH, JTaHIIOTH, LIUKJIU Ta iX pI3HOBUAM Y rpadax

3B’s3HICTh TpadiB, KOMIIOHEHTH 3B’S3HOCTI HEOPIEHTOBaHMX Tpadis.
Biacranb Mixk BepIIMHAMH

JlepeBa, j1icu: OCHOBHI MOHSTTS

OcHOBHUI TIOHSATIMHUN amapaT Teopii WMOBIPHOCTEW Ta MaTeMaTU4HOI
CTaTUCTHUKH

Croxactuunuii ekcnepumeHT. IIpocTip enementapuux nonid. Onepauii Haj
nomismMu.  KriacuuyHa,  reoMeTrpuyHa,  CTQTUCTHYHA,  aKCIOMaTH4YHA
AMOBIpHICTh. Y MOBHI HMOBIPHOCTI

®opmyna moBHOi #moBipHOCTI. Dopmyna baiteca. Cxema He3aneKHUX
BUIPoOyBaHb bepHysuti. 3aKOH BEIUKHUX YHCeN

OOHOBUMIpPHI JUCKPETHI BHUMAAKOBI BEIMYMHU. YHUCIOBI XapaKTEPUCTUKU
IUCKPETHUX BHIIQJKOBUX BEIMYMH. MOMEHTH AHCKPETHUX BHITaIKOBUX
BEJIMYMH

3aKOHM PO3MOJLTY HENEPEepBHUX BUIMAJKOBUX BEJIMYMH: PIBHOMIPHUH,
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6.6.5.

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.

74.
7.4.1.
74.2.
7.5.

8.1.
8.1.1.

HOPMAJIbHUN

baratoBuMipHi JUCKpETHI BEIMYMHU Ta iX YHCIOBI XapaKTEPHUCTUKH.
KoedimienT xopernsuii

[TonsTTs BUmaakoBoi GyHKIIIT 1 mporiecy

OcHoBHI 3a7aul MaTeMaTH4HO! cTaTHCTUKH. [lepBuHHAa 00poOKa aHUX.
YucnoBi XapaKTEepUCTHKU BHOIPKOBOI CyKYITHOCTI

CratucTuyHui Ta IHTEPBAILHUN psiid po3noauty. [icrorpama

ToukoBi Ta iHTEpBaNBHI OIIHKH. [[oBipUi iIHTEpBAIN

[TepeBipka ctatuctuuynux rinores3. Kpurepii sronu. Kpurepiii [lipcona
Mepexi Ta 00MiH JaHUMU

OcHOBHI IOHATTS Ta (PYHKIIIT KOMII'FOTEPHUX MEPEXK

Knacudikamis ta ¢yskiii kommn'rtorepHux mepex. Komyrtailis kaHamiB Ta
KOMYyTallisi nakeTiB. Tomoaorii KOMI'FOTEPHUX MEPEK

[TonaTTS MpoTOKONIY Ta 1HTEpPEiicy, iepapxXis TPOTOKOJIB, MOTIK 1HPOpMaLIi
B Mepexi. Etanonni moneni ISO/OSI ta TCP/IP

Tunu MepeKeBUX CEpBICIB, CEPBICHM 31 BCTAHOBJICHHSM 3'€lHaHb Ta 0€3
BCTaHOBJNEHHS 3'enHaHb. OcHOBHI (yHKuIi. [IOHATTS MOPTIB Ta COKETIB.
[TpoTokonu TCP ta UDP.

Mapupytuzaiiist Ta 0OMIH JaHUMU

®OyHKIIT MepeXeBOro piBHs, 3amada Mapmipytusamii. [Ipotokon IP. IP-
aJpecH Ta iX BJIIACTUBOCTI

TexHoJorii 6e3IPOTOBUX MEPEXK

[TpunHIMTIU Opranizaiiii 6e3pOTOBUX MEPEK

Texnounorii Wi-Fi

besneka mepexi: Ha kanamsHOMY piBHI, VLAN. VPN. OcHoBHI 3axwuiieHi
MepeXeBl POTOKOIHU

OmnepariiiiHi cucTeMu

[Ipu3HaueHHs onepariiHuX CUCTEM

Pi3HOMaHITHICTh ornepauiiHux CUCTEM (OIHOKOPHUCTYBALIbKI,

0araToKOpHUCTYBallbK1, peaJbHOTO Yacy, BOy0BaHI CUCTEMHU)
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8.1.2.
8.1.3.

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.

OcHOBHI (QyHKIIIT ONepaliftHuX CUCTEM

Bumoru 110 onepaniifHuX CUCTEM, IOHATTS BIIMOBOCTIHKOCTI

[TpuHIIMTIN TOOYIOBH OTIEPAIifHOT CUCTEMH

Turnu apXiTeKTyp siapa onepariiHoi cucTeMu

[TpuBinelioBaHUI PEXKUM 1 pEKUM KOPHCTyBaua

CHCcTeMHI BUKJIVKU

OmHoYacHICTD

MynsTH3a1a9HICTh

MynbTUTTPOIIECOPHICTh

[TapanenbHICTD

Mogens npouecy

brok kepyBaHHs IpoIecoM

KonTekct mpouecy

Cranu niponecy

Posnosin maM'sTi (TUmK aapec, METOIA PO3MOILITY TaM'sITi)

BipryansHa mnam'sTh (CTOpPIHKOBA, CErMEHTHA, CErMEHTHO-CTOPIHKOBA
oprasizaiisi mam'siti, CBOIIHT)

daitnoBi cucteMu

OcHOBHI OHATTS 1Ipo Qaitnu 1 (paigoBl cUCTEMU

Jloriyna ta (hi3uyHa opranizailis ¢aiiiis

[ToHATTS CUCTEMU peaTbHOTO Yacy

Bu3zHaueHHS CUCTEM peaIbHOTO Yacy, OCHOBHI XapaKTEPUCTUKH

Buau cucreM peasibHOTO yacy Ta iX BIAMIHHOCTI

OcHOBHM porpaMyBaHHs

O0'eKTHO-OpIEHTOBAHE TPOrpaMyBaHHS

[Tonsarts knacy Ta o0'ekTa; KOHCTPYKTOp 1 JECTPYKTOp, 1HTepdeiic Ta
peaizaris

bazoBi konmemmii OOIIl: abcrpakiiis, I1HKANCyJyAiis, CHAAKyBaHHS,
moJiiMopdizm

3B'I3KM MDK KJacaMU: acolliailis, arperaiis, KOMIIO3UIlis, CHaJKyBaHHSI,
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9.2.

9.3.

9.3.1.
9.3.2.
9.3.3.
9.34.
9.4.

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.

3QJICKHICTD, peajtizallis

[Tpunmunu Ta chepa 3acTocyBaHHsS BHJIIB MPOrpaMyBaHHS: (PYHKITIOHAJIBHE,
JIOT14YHE, MO/IiiHe, peaKTUBHE, TeHEpAaTUBHE MPOrpaMyBaHHs

[TapanensHi Ta po3MOAiICHI OOYUCICHHS

Mopeni mapanenbHuX 00YHCIeHb

EdexTuBHiCTh Ta BapTICTh MapajeIbHUX O0YUCIICHD

3axoH AMpaais

CHUHXpOHHE Ta aCHHXPOHHE MPOTPaMyBaHHS

Tpancnsist Ta BAKOHAHHS

Kommninsitop, iHTEpIpeTaTop, KOMIIOHYBAJILHUK, KOMIIUIATOP B OalT-KOoA a00
npomixuuii ko, JIT koMmmissitop, cucteMa BukoHaHHs (Runtime)

®opma Backus—Naur (bH®) Ta po3mmpena notartiss BHO

PerynsipHi Bupazu

I Ty4Huil iHTETEKT

dyHIaMeHTabHI TIOHATTS

[HTENEeKT, ITYy4YHHM 1HTENEKT, MOHSATTA areHTa 1 CepeoBHINA, 3ajayl
IITYYHOTO IHTEJEKTY, PAalllOHAJIbHICTh, CHJIBHMA 1 CHaOKUH IITy4YHUN
IHTEJIEKT, PU3UKH IITYYHOTO 1HTEIEKTY

[Tomryk y mpocTopi cTaHiB

Crparerii momnryky: momnryk B HIMPUHY, TOUIYK B MIMOWHY, IBOHANpPaBICHUMN
TMOIIYK, JKa/IIOHUN aJITOPUTM.

OcHOBHM MOJITaHHS 3HAHb

dakTH, 3HAHHS, BJIACTUBOCTI 3HaHb. Mojelll 3HaHb: CEMAaHTUYHI MEPEXKi,
dpeiimu, T0T1YH1 MOJIET1, MPOAYKIIIHI MpaBuiIa

MamHHe HaBYaHHS

HapuanHs 3 BuuTenem Ta 0e3, HaBYaHHA 3 MIAKPIIUICHHSM, pErpeciiiHi i
kiacudikaliiti 3aaaqi

JliniifHa 1 JIOTiICTMYHA perpecis: i1aeHTudikailis, perynspusaiis, cdepa
3aCTOCYBAHHSI

[TonsTTsi: QopManbHUN HEHWPOH, IUTy4YHAa HEWpPOHHA Mepexa, (QyHKIii

aKkTHUBaIli (opMaTbHOTO HEUpPOHA
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MPUKJIAJ EK3AMEHAIIMHOI'O BLUIETY

3aBaanns 1.

[T'ste maketHux 3amau A, B, C, D, E Hagxonmdars y cuCTeMy NpPaKTUYHO
onHoyacHO. O4IKY€EThCS, IO Yac IXHHOTO BMKOHAHHSA ckiame 3, 5, 2, 71 1 xB
BifmoBizHO. IXHi BcTaHOBNEHI mpiopuTeTH cknmamawoTh 3, 4, 2, 51 1, npudomy 5 —
HaliBuIMii mpioputeT. BusHaute cepenHiii OOOPOTHHMI dYac ISl aJITOPUTMIB
IJIaHyBaHHS: 1) 3 ypaxyBaHHSM MPIOPUTETIB, 2) "MEpIIMM MNPHUHIIOB — MEPIIUM
obOcimyroBanuii", 3) "HailkopoTia 3agaya — Tmepmia’, 3HEBaXKAlOUM YacoM, IO
BUTPAYAETHhCS HA TMEPEKIIOYeHHsT Mk mporecamu. [lependavaerses, MO B KOXKEH
MOMEHT 4acy 3amyllleHa OJiHa 3ajaya, 110 MpaIoe axk J0 3aBeplieHHs. YcCl 3ajadi
0OMEX€EH1 TIJILKU MOKIJIUBOCTSIMHU MPOIEcopa.

3aBaanns 2.

BusnaunTy 11 HacTymHOTO Tpady:

- TIOCJIIJOBHICTh BEPILHUH, K1 OyAyTh MEPEBIPSTUCS MIPU BU3HAYECHHS MAPLIPYTY
MK BepmrHamu A 1 X 3a ctpareriero «lligitimannsa Ha narop6» (Hill climbing);

- MApUIPYT, IKUI NEepIIMM OyJie BUHANWIEHO 3a [IUM METOJIOM.

OmintoBanbHa QYHKIA BepmiuHu X: A(x) = I/N, ne N — HOMep B JaTHHCHKOMY

andaniTi OyKBHU, KOO MO3HAYECHA BepIlMHA Tpada.

D

P PN
) \O‘O \X‘o Ro/ I P
o

o X 0
3aBnanns 3.
[TobyayBaTu iHTeprnoasiiiauii MHorowieH Jlarpamka mist GyHkil f(x)=e
AKIIO BY3JIaMM IHTEPIOJIALIL € TOYKH Xx; =1, X, =2, x3 =3. OUiHNTH NOXKUOKY s

x=15.
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3aBaanus 4.

Hwuxde HaBeneHO Ko, B SIKOMY OMHMCYIOThCS KJacw JUJIsi peanizaiii yMOBHOL
“mporpamMu-aieroniora” (aBTOMaTUYHHUM MiIpaxyHOK KaJOpiil 3aJIeKHO B KUTBKOCTI
BXKUTHX MPOAYKTIB Ta CIIOCOOIB iX MpUroTyBaHHS). B ko1 Opakye KUJIBKOX METO/IIB.
lepapxis HacmimyBaHHs kjaciB ctpaB (anri. dish) Bkirowae “mpocty crpaBy”
(BasicDish) 3 ogHOTO MpoayKTy Ta “ckianHy (komruiekcHy) ctpaBy’” (ComplexDish),
peali3oBaHy uepe3 MaTepH “KOMIIOHYBaJIbHUK (aHTJI. “composite”), 10 CKIaxy sKOi
BXOJATH 1HIIN cTpaBu. [lo iHTepdeiicy cTpaBu BXOIATH omeparlii 31 3MIHH Barud Ta
nuToMoi KajopiiHocTi Ha 100 T. MPOAYKTY, a TaKOX OIepaliii OTpUMaHHs Baru Ta
3arajpbHOi KajopidHOCTI cTpaBu. Peaimizariiss oOpoOku CTpaB BHKOHAHA Ha OCHOBI
naTepHy “BiaBiAyBau’ (aHri. “visitor’”), AJi1 4YOTO CTBOPEHO 1l€papXit0 “KyXOHHOIO
npwians” (anri. kitchen tool). PeanizoBano nBa “kyxoHHI mpuiagu’”: “‘CKOBOpiaka‘
JUIS CMaKEHHS CTpaB (HeXail BOHA 30UIbIIyE KaJOPIMHICTh CTPABU B MIBTOpPA pa3u Ta
3MeHInye Bary Ha 20%) Ta “aHamizaTop BMICTY JJIsl BUBEJICHHS Ha €KpaH 3BITY 3
KaJIOPIMHOCTI CTpaBH Ta 11 CKIaA0BUX. 3aBJAAHHS:

1) HamamoBatu UML piarpamy, 1mo BKIIOYae ycl KJIack B KOJI, 3a
BUKJIFOYCHHSIM CTaHAAPTHUX (TaKuX, AK std::string).

2) Hanucatu koa A1BOX MpPOMylIeHUX METOMIB JIJIs 3UYMTYBaHHS Ta 3MiHU
Baru qisa kinacy ComplexDish (Bara mae 3MiHIOBAaTHCS TPOHOPLINHO MJiS BCIX
CKJIQJIOBUX, TOOTO SIKIIO Bara yci€i cTpaBW 30LIBIINIACH BABIYI, TO 1I€ O3HAYAE, IO
Bara KOKHOI CKJIaJIOBOI Ma€ 30UIBIIMTUCH yABI4l). [HIIMI koA 3a MexXamu JaHUX
METO/IIB JIOTIUCYBAaTH HE MOXKHA.

3) Hamucatu, mo Oyne BHBedeHO HAa €KPaH B TMpOIECI BUKOHAHHS

POrpaAMH.

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

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

// 1interfaces

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();

1
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) ;

3aBaanns 5.

Jlnst 3amanoi nmpeaMeTHOi 00JacTl CPOEKTYBAaTH KOHIIENTYaJdbHY MOJENb 0a3u
nanux (b/]), sika moBMHHA 3HAXOAUTHUCH Y TpeTi HopManbHiK Gopmi. B B/] moBuHHO
Oytu mroHaiiMenme 5 Tabmuub. IlpencraButu nBa SQL-3amuTH, OOUH 3 SKUX
OXOILTIOE HE MEHIIIE TPphOX TaOmuIlh. [IpeacTaBuTn ouikyBaH1 BiAMOBIII.

[IpenmeTHa 061acTh: XiMYUCTKA

XiMUHCTKa 3A1MCHIOE MPUIMOM Yy HACEJCHHS pedel NIl BUBEIEHHS TuisiM. [[s
HaBEJICHHS MOPSIAKY CKJIQJA€ThCcsl 0a3a MaHUX KIIIEHTIB, JIe 30€piraroThes iX aHKETHI
JaHi (mpi3Buile, iM's1, o 6aThKOBI, aapecy, Tenedon). [lounHatouu 3 3-ro 3BEpHEHHS,
KJIIEHT MEPEXOJIUTh y KAaTEropit0 MOCTIMHUX KITIEHTIB 1 OTPUMYE 3HUXKKY B 5% min
yac YMILEHHS KOXXKHOI HACTYMHOI pedi. Bcl mociayrm moauisioThCs Ha BHUAH, LIO
MaroTh Ha3BY, THI 1 BAPTICTh, 110 3AJICKUTH BiJl CKJIATHOCTI poOiT. PoGoTa 3 KitieHTOM
CIIOYATKY IMOJISITa€ y BUSHAYCHHI 00CATY poOiIT, pI3HOBHUY TIOCIYTH Ta, BIAMOBIIHO, 11
BapTOCTi. SIKIIO KJIIEHT MOTOMXKYETHCA, BIH 3ayuilae pid (mpu oMy (IKCYeTbCS
nociyra, KIIEHT Ta JaTa NpuioMy) Ta 3abupae ii micias oOpoOku (mpu IbOMY
GbikcyeThCa JaTa MOBEPHEHHS). XIMUMCTKA YKJIAJa€e 13 KIIEHTOM JoroBip. KimieHT
MO>K€ OJTHOYACHO 3/1aBaTH B YMIIICHHS JICKUTbKA pedeil. Y XIMUUCTKH 3'sBuivcs Qiii,
1 moTpiOHa okpema ctatucThkKa 3 Gimid. BBegeni HagbaBku 3a TEPMIHOBICTH Ta

CKJIQJHICTb.

19



INPUKIHLOEBI ITOJIO’KEHHSA

[Ipy BuUKOHaHHI 3aBAaHb (HaxOBOrO ICIUTY 3a00POHSIETHCS BUKOPUCTOBYBATHU
Oyab-sIK1 1HII JAOMOMIDKHI MaTepialii Ta eJeKTPOHHI 3acobu (MOOUIbHI TenedoHH,
HOYTOYKH, TUTAHILETH, TOLLO).

Kpurepii ouinroBanns (3a cucremoro ECTS, 100-6a1pHa mkaJia)

Po3B’s13aHHS KOXKHOT 3a/1a41 OLIHIOETHCS 32 TAKUMU KPUTEPISIMU:

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

85-94 — 3amady po3B’s3aHO BIPHO, BIAMOBIAb MpaBUJIbHA, ajie¢ HASIBHUMU €
OJIMH-/IBA HEAOJIKM (HASBHUMH € JesAKl METOAWYHI TMOMWIKH, TOPYIIEHO
MIOCJI1IOBHICTh BUKJIAJO0K TOIIIO);

75-84 — 3amady po3B’si3aHO BIPHO, aj€ BIAMOBIAb HEMpPaBWIbHA (HASBHUMH €
apu(pMETUYH1 TOMUIIKH );

65-74 — 3amauy pO3B’SI3aHO HEIMOBHICTIO, ajieé HAMIYEHO MPaBWIBHUN Xij
pPO3B’SI3yBaHHS;

60—64 — 3amady He po3B’sA3aHO, aje HaBeACHO (HOPMYyIH a00 TBEPJKEHHS, IO
MOKYTb OyTH BUKOPHUCTaHI MPU PO3B’sI3yBaHHI 3a/aul;

MeHIe 60 — 3aga4uy He pO3B’sI3aHO.

Pesynbrar BUKOHAaHHS (aXOBOTO ICIIUTY OOYUCIIOETBCA K  CEPEIHE
apu(pMETUYHE OLIHOK, OTPUMAHMX 33 KOKHY 3aJ1a4y, 1 3a0KpYTIIOE€THCA 10 LIIHX.

3rinno ynHHUX «[IpaBun npuitomy no KIII im. Iropst Cikopcskoro B 2024 porri»
npu 0O0YUCIIEHHI KOHKYPCHOTO Oaly BUKOPHCTOBYEThCS IIKana oliHioBaHHSA Bij 100
10 200 6aniB. [lepepaxyHOK 3arajibHOro MoKa3HUKa (axoBOTO ICIUTY y PEHTHUHTOBY

OLIIHKY ()axOBOT'0 ICIIUTY 31HCHIOETHCS 3T1AHO 3 TabIUIEeI0 BIAIOBIAHOCTI OLIHOK.
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Ta6muus BignosiguocTi ominok PCO (60...100 6ariB)
ominkam 200-6anpHoi mxamu (100...200 6aniB)

LwKana WwKana LiKana LKana LKana LwKana 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 86 142 96 192
67 131 77 154 87 174 97 194
68 134 /8 156 88 176 98 196
69 137 79 158 89 178 99 198
100 200
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