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POBOYA ITPOTPAMA

3 AUCLMILTIHY «AJIFTOPHTMH TA CTPYKTYPH AAHHX»
cmynins éuwioi oceinu — 6axkarasp
rajnyss 3HaHb — 12 “Indopmaniiini Texnosorii”
cnenianbHicTs — 125 ,,KiGepbeznmexa”

OCBITHBO-TIpOdeciiina nporpama — ,,KiGepGeznexa”

KA®E/IPA IHOOPMAIIHHO-OBYHUCJIIOBAJILHUX CUCTEM 1

YIIPABJIIHHA
®opma Kype Cemectp | Jlekuil [laGoparopni| IPC Tpeninr | Camoer.| Paszom EK3.
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PoGoua nporpama ckiazeHa Ha OCHOBI OCBITHBO-TIpOdeciitHOT MporpaMu miAroTOBKH
OakanaBpa ramysi 3Hadp 12 Indopmauiiiai TexHosorii cmemiaigbHocTi — 125
KiGepbesneka Ta 3axucT iH(opMarii, 3aTBepKeHOI Ha 3acizaHHi BueHoro pazoro

3VHY, nportokon Ne 10 Bix 23.06.2023 p.

PoGouy mporpamy  CKJameHO OUeHTOM Kadenpu  iHdopmauiiHO-

00UMCITIOBAIBHUX CHCTEM 1 ynpaBiinHs, K.1.H. Bacunem KOBAJIEM

PoGoya 1porpaMa 3aTBep/UKeHa Ha 3acigaHHl Kageapu iHGOpMaLiAHO-

06uHCTIOBAIBHUX CHCTEM 1 ynpaBaiHHs, npotokon Nel Bix 27 cepriusa 2024 p.

B.o. 3aBigyBaua radenpi,

KaHJI. TeXH. Hay K, TOLEeHT 7%/!‘”;/ | Hanis BACUJIBKIB
7 (

Posrnsnyrto  Ta  cXBaleHO ~— rpymnoio  3a0e3ledyeHHs  CIELIiaJbHOCTI

«Ki6epGesneka», mpotoxon Nel Bix 30 ceprns 2024 p.

['onoBa rpynu

3a0e3re4yeHHs CIIeiaJbHOCTI,

J-p TeXH. HayK, Ipodecop = Lo o™ Bacuns ALIKIB
P

["apaHT 0cBITHBO-TIpOGeciiiHol

nporpamu " Kibepbesneka”, A
I-p Te€XH. HayK, npodecop W Muxaitno KACAHYYK
=




CTPYKTYPA POBOYOI TIPOI'PAMM HABYAJIBHOI JUCULIIIIIIHA
"AJI'OPUTMU TA CTPYKTYPU JAHUX"

1. Onuc gucumiuting " AJropuT™Mu Ta CTPYKTYpH AaHuX "

JAucuumiaina

«AJITOPUTMH Ta CTPYKTYPH

JaHHUX»

I'any3b 3HaHD,
crneniajJbHICTD,
CBO

Xapakrepucruka
HABYAJIBLHOI M CHUIIIHH

KinpkicTh kpeauTiB — 5

['any3b 3HaHb —
12 “Indopmarriiini

Craryc IucHUILIiHNA:
000B’sI3K0Ba JUCIUILIIHA [IUKITY

TEXHOJIOT1i” npodeciitHol mAroTOBKU
MoBa HABYAHHA:
YkpaiHCpKa
KinbkicTh 3aJIIKOBUX CoermlanpHICTD — Pix miaroroBku; 2

MOJIYJIIB — D

125 «KibepOesneka

Cemectp: 3

KinbkicTh 3MICTOBHUX
MOyJTiB — 4

OCBITHBO-
npodeciitHa
nmporpama
«Ki6epOe3nexa»

Jlekmii: 30 rog.

JlaGopatopHi 3arsaTTsa: 30 rog.

3arajpHa KUIbKICTH
roauH — 150

CrymiHb BUIIOT
OCBITH — OakanaBp

Camocriiina pobota: 78 rog.,
Tpewninr: 8 rox.

[nauBigyansHa podoTa: 4 rox.

TwxueBux rogud — 10,
3 HUX ayJIUTOPHUX — 4 TOJ.

By miacyMKoBOro KOHTPOIIIO —
eK3aMeH




2. MeTa i 3aB1aHHs JUCUMILTIHA " AJITOPUTMH TA CTPYKTYPH JAHUX

2.1. MeTa BUBYEHHS TUCIUILIIHA

Merta BUBYEHHS AUCHUIUTIHU “AJNTOPUTMHU Ta CTPYKTYpU JaHUX — OCBOEHHS
dbyHAaMEHTaNbHUX TPUHIMUIIB MOOYJOBM Ta aHajilzy aJIroputmis, chopMmyBaru
NOPAKTUYHI HABUYKU PO3POOKM aIrOpUTMIB PO3B’A3aHHS NPUKIAJAHUAX 331ad 1X
MpOrpaMyBaHHS T4 MAaTEMAaTUYHOMY OOTPYHTYBAHHIO iX 3aCTOCYyBaHHS. BuBueHHS i€l
OUCLUILTIHU Nlepen0avyae po3yMIHHS Ta 3aCBOEHHS CTYJEHTAMH OCHOBHUX MPUHIUIH
PO3POOKK AJITOPUTMIB 1 TPOrpaM, a TAKOK BUKOHAHHS MTPAKTUYHOI pOOOTH B Tally3sx
1H(pOpMAaLIITHUX TEXHOJIOT1H 1 aBTOMAaTH3allli Ta MPUIaT00yIyBaHHS.

MeToro TIpOBENEHHS JEKUIMHUX 3aHiATh € O3HAOMJIEHHS CTYJIEHTIB 3
TEOPETUYHUMH MHUTAHHAMH IIOJ0 TEOpli airOpUTMIB. B paMkax JEeKUIHHOro Kypcy
JOOCHIDKYIOTbCS ~ TUTAHHS ~ OOYMCIIOBAJIBHOI  CKJIQJHOCTI, CTPYKTYp JAHHX,
€(heKTUBHOCTI aITOPUTMIB, TEXHOJIOT1M MPOEKTYBAHHS AJITOPUTMIB.

Merta npoBeieHHS JJaOOpAaTOPHUX 3aHATH MOJATAE€ Y TOMY, 100 BUPOOUTH y
CTYJICHTIB MpPaKTHUYHI HAaBUKU TPU JOCHKEHHI aJITOPUTMIB, BKJIIOYAIOYH
JOOCIIPKEHHST 4YacOBOi CKJIAJIHOCTI, TEXHOJIOTIA MPOEKTYBAaHHS Ta €(PEKTUBHOCTI
aITOPUTMIB.

2.2. 3aBaaHHA BUBYCHHS JUCHHUILTIHHA

B panoMy Kypci pO3IisiiaeThCsi BCTYI B TEOPI0 AITOPUTMIB JJIsi CTY/ACHTIB
OCBITHBOTO CTyMeHI0 OakanaBp. JlucumroiiHa BKIIOYAae pO3IIISAA METOMIB MOOYIOBHU Ta
aHaJi3y aJrOpUTMIB, OLIHKM KOPEKTHOCTI Ta e(EeKTHBHOCTI anroputmiB. JlaHuii Kypc
MOYMHAETHCS 13 PO3MIAAY TOHATTS aITOPUTMY, aHami3dy  HapaaurM s 1oOyaoBH
ITOPUTMIB, aHaNi3y CKJIAJHOCTI aJrOpUTMIB, TaKOX PO3IIISAAIOTHECA CydacHi 3aco0u
MbKonepabenbHOCTI, paHI0Mi3allii Ta y3arajJbHeHHs. B paMkax IaHOi AMCIUILIIHYU CTYACHTH
HaOyIyTh TPAKTHUYHUX HABUKIB B OCBOEHHI MPHHIMIIB POOOTH OCHOBHUX aJITOPHUTMIB
COPTYBaHH:I, TIOIIYKY TOIIIO.

2.3. HaiimeHyBaHHSI Ta ONHMC KOMIIETEHTHOCTeil, (opMyBaHHS KOTPHX
3a0e3neuy€ BUBYEHHS TUCUMILIIHH.
K3 2. 3nanHs Ta po3yMiHHS IPEAMETHOT 00J1aCTi Ta po3yMiHHS TIpodecii.
K® 3. 3parHicTh 10 BHUKOPHUCTAHHA MPOTPAMHUX Ta TMPOrPaMHO-arapaTHUX
KOMITJIEKCIB  3ac00iB  3axucty 1Hopmallii B 1H(QOpMaIIHHO-TEICKOMYHIKAIHHIX
(aBTOMaTH30BaHUX) CHUCTEMAX.

2.4. IlepenymoBHM 1Jisi BUBYEHHS JUCUMUILIiHUA.
JIns 3aCBOEHHS ITUCHMILTIHU CTyJACHTaM HEOOX1JH1 3HaHHS 1 HAaBUKH, OTpUMaHI1
IIpY BUBYCHHI TUCHMILTIH: «/[uckpeTHa MmatemaTrkay, «OCHOBH MPOTPaMyBaHHS».

2.5. Pe3y1bTaTH HABYAHHS.

[IPH3. BukopucToBYBaTH pe3yJibTaTh CaMOCTIHHOTO TOIIYKYy, aHami3y Ta
cuHTe3y 1HopMmarlii 3 pi3HUX JKepen Uit e(PEeKTUBHOTO PIMICHHS CHeliani30BaHuX
3aja4 npodeciitHol AiSTILHOCTI.

[IPH10.  BuxonyBaT  aHami3 Ta  JEKOMIIO3WIIIO  iH(QOpPMAIIIHO
TEJIEKOMYHIKaLIHHUX CUCTEM.



3. IIporpamMa HaBYAJIBLHOI TUCHUILIIHA
«AJITOPUTMHU Ta CTPYKTYPH JAHUX»

3MICTOBHH MOJIYJIb 1. Ananis anzopummuis.

Tema 1. Agaropurm, HOro 3MicT i OCHOBHiI BJIACTMBOCTI. BusHauenus
iHdopmarrii, anroputmy. CrnocoOu ONUCaHHS aNropuTMiB. BracTUBOCTI aJrOPUTMIB.
MatemaTu4Hi1 OCHOBHY aHaNI3y aIrOPUTMIB. AnreOpa BUCIOBIIOBaHb. Ta0auIll ICTUHOCTI.

Tema 2. Aaropurmiuni crparerii. KomOiHyBaHHS IEKUTBKOX alTOPUTMIYHUX
cTpareriii. ITepariiini anroputMu. PekypcuBHi anroputMu. 3BopoTHI anroputmu. CTparteris
ritok i rpanuip (Branch and bound algorithms). Crtpateris po3moaisisii i BOJOIApIOW.
Juuamiune nporpamyBannsa. Crtpareris xannocti (Greedy algorithms). Ctparerisi rpy6oi
cu (Brute force algorithms). Bukopucranus eBpucTuki.

Tema 3. CTpykrypu anropurmis. Knacu anropurmis. JIiHiiHI, po3ramdyeHi Ta
MUKIIIYH1 QJITOPUTMHU.

Tema 4. IloHATTS 00YHCIIOBAJIBLHOI CKJIAAHOCTI.
TuMuacoBa Ta MPOCTOPOBA CKIAJHOCTI: aCHMITOTHYHA CKJIAIHICTh, MPUKIAIHA
TUMYAcOBOi Ta MpOcTopoBoi ckiamHocTi. Kimacu cknmagHocti: kimac P, kimac NP, npo6Giema
piBHOCTI KiaciB P 1 NP.

3MICTOBHH MOJIY.JTb 2. Cmpykmypu danux.

Tema 5. IlousiTTsl cTPpYKTYPHU AaHuMX. CTPYKTYpHI Ta JNiHiMHI TUNU naHuX. [ToHATTS
CTpyKTypH AaHux. PiBHiI onucyBanHs manux. Knacudikaiiss cTpykTyp AaHUX y mporpamax
KOpHUCTYyBaua Ta y mam’sti komm 1otepa. OCHOBHI BUIU CKJIaJieHUX TUIIB AaHuX. CTpyKTypHu
JAHUX y TIaM’sIT1 KOMII I0Tepa.

Tema 6. CraTnyHi HANIBCTATHMYHI Ta JMHAMIYHi CTPYKTypH AaHMX. Macusy,
MHOXXHHH, CTPYKTYpH, OITOB1 CTPYKTYpH, TaOJUIll, CTEKH, YEPTH, JIHINHHI CIUCKU, CTPIUKH,
HEJTHINHI pO3Taly’KeHi CIIUCKU

Tema 7. Heqiniiini crpykrypu nanux. Busnauenns pgepeBa. binapHe paepeso.

[lomanns nepeB y mam’siTi komm torepa. l[lonstrs rpady. [loganns rpady y mam’sti
KOMIT FOTEpA.

3MICTOBHH MOJIYVJIb 3. ®yudamenmanvhi arzopummu ma ix noéyoosa.

Tema 8. AnropuTmMu cOpTyBaHHs, 3JIUTTH TA MOMIYKY
AnTOopuTMH COpTYBaHHs: OynbOaIlIkoBUl, BCTaBKH, BHOIpku, Shellsort, 3mutTTs
(mergesprt), Radix-sort.
ANTOpUTMHM TIONIYKY: TOCHIIOBHMM molIyK, OiHapHuii mnomryk, Brute Force,
anroput™ Palin coptyBanHs cTpiuok, Knyr—Mopic—IIper.

Tema 9. dyHaameHTANBbHI aJaroputMu Ha rpadax i mepeBax. Bumu rpadis.
[IpencraBnenns rpadiB. AIropuT™ Mouryky Ha rpadax. Busnauenns nepera. AnroputMmu
JI€PEBOBUIHOIO MONIYKY.



SMICTOBHU MOJIYJIb 4. Anzopummu kpunmozpaghii ma kodyeanns 0anux

Tema 10. OcHoBHi kpunrtorpadgiuni cucremu. IIpocTi migcTaHOBOYHI MHUPH.
Kpuntorpadiuni cuctemMu 13 BiaKpuTuM KiaroueM. Kpunrorpadiuni cucremu 13
CUMETPUYHUM KitoueM. ['10puaHi kpuntorpadidyHi CUCTEMHU.

Tema 11. Kpuntocucrema RSA. Kpunrtorpadiuauii aaroput™ 3 BIIKPUTHM
kioueM RSA.

Tema 12. Aaropurmu KoayBaHHsi XaHMX. [loHATTs komyBaHHs nmanHux. Koau
Xaddmana. AnropuTMu CTUCHEHHs 0e3 BTpaTH iH(opMmariii.



4, CTpyKTypa 3aJiKOBOr0 KpeauTy 3 IMCUMILTiHU

"AJITOPUTMH Ta CTPYKTYPH JAHHUX'

Jlenna (opma HaBYaHHS

Kinokicmo 2ooun

Tema Jlexuii | Jlabopa- (InauBinya-| Tpeniar |Camocriiina| KoHTpombHi
TOPHI JbHA pobota 3aX0a1
3aHATTS | pobora

3micmosuii mooyav 1 — Ananiz ancopummie

Tema 1. Anropurwm, iioro 2 2 1 2 2 OnuryBanHs 1
3MICT 1 OCHOBHI 1ac 3aHATTS
BJIACTUBOCTI
Tema 2. Anroputmivsi 2 - 6 OnuryBaHHs 11
CTpaTeFﬁ 4yac 3aHATTS
Tema 3. CtpykTypu 2 8 6 OnuryBaHHs 11
aJIFOpI/ITMiB 4Jac 3aHATTS
Tema 4. [Touarrs 4 4 6 OnuTyBaHHSA MiJ
00UYHCITIOBAIBHOL Hac 3aHATTA
CKJIQIHOCTI

3micmosuit modyns 2 — Cmpykmypu 0aHux
Tema 5. [Tonarrs 2 4 1 2 6 OnuTyBaHHS MiJ
CTPYKTYpPH JaHUX 4ac 3aHATTA
Tema 6. Cratnuni 2 - 8 OnuTyBaHHS MiJ
HAIIBCTaTUYHI Ta 1ac 3aHATTS
JTUHAMIYHI CTPYKTYPH
JTAHUX
Tema 7. Heninivini 2 - 8 OnuTyBaHHS i

CTPYKTYPH JAHUX

qac 3aHATTA

3micmoeuit modynv 3 — @ynoamenmanwvhi anzopummu ma ix nodyoosa

8 1 2

Tema 8. Anropurmu 4
COPTYBaAHHSI, 3ITUTTS Ta

HOLIYKY

Tema 9. dynmameHTaIbHI 4 -

QITOPUTMU Ha rpadax i
JiepeBax

6

OnuTyBaHHS i
4yac 3aHATTS

OnuTyBaHHS i
4yac 3aHATTA

3micmoeuit modynv 4 — Anzopummu Kpun

mozpagii ma Kkooysanna 0anux

Tema 10. OcHoBHI 2 4 1 2 8 OnuryBaHHsA i
KpUnrorpadiuHi cucTeMu JAC 3aHATTA
Tema 11. Kpunrocucrema 2 - 8 OnuryBaHHs M
RSA qac 3aHATTS
Tema 12. Anropurmu 2 - 8 OnMTyBaHHSA mif
KOAyBaHHA JaHUX ac 3aHATTA
Pazom 30 30 4 8 78




5. TemaTuka 1a00paTOPHUX 3aAHATD.
. MaremaTu4H1 OCHOBH aHaJI13y aJlfOPUTMIB.
. [ToGynoBa JHIWHUX aITOPUTMIB.
. PosraityxeHi anropuTMivHi CTPYKTYpH.
. LIMKI19H1 aarOpUTMIUHI CTPYKTYPH.
. KombOiHOBaHI alropuTMivH1 CTPYKTYPH.
. AITOPUTMH COPTYBaHHS BUOOPOM.
. Anroputm coptyBaHHs MeToaoM lllenna.
. AITOpUTM COPTYBaHHS 3IIUTTSIM.
. AITOpUTMH TOLIYKY.
10. AHamii3 CKIaJAHOCTI alITOPUTMIB.
11. IMmnemenTaiist aarOpUTMIYHUX CTPYKTYP Ha MOBI POTpaMyBaHHS.
12. Aaroput™Mu B KpUNTOCHUCTEMAX.

O©COoOoO~NO OIS, WNBE

6. Camocriiina podora.

CamocriiiHa poOOTa CTYACHTIB 3 JUCHUIUIIHU «AJTOPUTMU Ta CTPYKTYpU JTaHUX»
nepenbayae poOOTYy HaJ PO3LWIMPEHUM 3aBAAHHSAM Yy (OpMI MPOEKTy, L0 OXOIUIIOE
BUBUCHHS MarepiamiB o0OpaHOlI TeMH, TMPEJACTABICHHS CTpaTerii pilieHHs Ta
QJITOPUTMIYHOTO PO3B’SI3KY MPAKTUYHOI 3ajaul. Tema 3aBAaHHs OOMPAETHCS CTYJICHTOM
3a TIOTO/DKCHHSM 13 BHKIagadeM. Hrpkue 3a3HaueHO MPOMOHOBAHWUN TEPETiK TEM.
Pe3ynbTaTi BUKOHAaHHS TMPOCKTY O(DOPMIIIOTECS CTYACHTAMH Yy BHIJSAAI 3BITY, IO
MPEICTABIISIETECS BUKIAAAYy A0 3aXHUCTy Yy BH3HA4YCHI TEPMiHU. 3aXUCT TOBUHEH
CYNPOBOJIKYBATHUCH IEMOHCTPAIIIEI0 13 BUKOPUCTAHHAM TEXHIYHUX 3aCO0IB.

O1iHIOBaHHSI TPOEKTY BUKOHYETHCS KOMIUIEKCHO 13 BpaxyBaHHSM HACTYITHUX
KpUTEpIiB. TIMOWHA JOCIIPKCHHS Ta aHajdidy TEMH, OPHUTIHAJIBHICTh MIAXOAY 0
pO3B’si3aHHSs, TOOYI0BA CXEMHU AITOPUTMY, TIEPEBIPKA aITOPUTMY TECTYBaHHS.

[lepenik Tem:
1. AHani3 4acoBOi CKJIaJHOCTI aITOPUTMIB COPTYBaHHS
3aBganHs: [losicHUTH Ta MOPIBHATH 4YacoBY CKIAJHICTh aJTOPUTMIB COPTYBaHHS
(Oynp0aIikorw, MIBUIKE COPTYBAaHHS, COPTYBaHHS 3IUTTSAM, COPTYBaHHS BHOOPOM).
3poOUTH BUCHOBKHM IMOJO0 iX €(PEKTUBHOCTI [JISi PI3HUX THUIIB BXIJIHUX JaHUX (BXKe
BIJICOPTOBAHUX, Mai)Ke BIZICOPTOBAHUX, BUTAJKOBHUX ).
2. PexypcuBHI alrTOpUTMH 1 iX ONITUMI3aIlis
3aBganHs: JlocmiguTH TPUHIUMI POOOTH PEKYPCHUBHHMX aJTOPUTMIB (HANpUKIa,
anroput™M XaHoOWCbKoi Bexi abo amroputM EBkmina). IlpoanamizyBatu ix dacoBy Ta
MPOCTOPOBY CKJIQJHICTh, @ TaKOXX MOXJIMBI METOAM ONTUMI3AIi 3a JOMOMOTOIO
MeMmoi3allii abo repeBeIeHHS PEKYPCii y ITUKIL.
3. AJITOpUTMU 3 PO3JIIISIA Ta BOJIOAAPION
3aBgaHHs: PoO3ryisiHyTH OCHOBHI NPUHLMIM QITOPUTMIB "po3AUIsii Ta BoJjoxapron”
(divide and conquer). IlosicHuTH Ha TpUKIaAl AITOPUTMIB COPTYBAHHS 3JIUTTAM Ta
MONIYKY MaKCUMaJbHOIO IiJIMacuBy, SK Ied TMiaXiJ JoroMarae TMOKpalluTh
€(EeKTUBHICTb aJTOPUTMIB.
4. NP-mtoBH1 3a1a4i
3aBnganns: Busnauntu xiac NP-moBHHX 3a/1a4 1 MOSCHUTH iX OCHOBHI XapaKTEPUCTHUKH.
Posrnsaytn nekinbpka kinacuuHux NP-moBHUX 3amad (Hampukiiaz, 3agada KOMIBOSDKEpa,



3a/1a4ya yIaKOBKH PIOK3aKa) Ta JOCIIIUTH, YOMY HE ICHY€ BITOMUX €(DEKTUBHUX PIIICHb
JUTSL LIUX 3a]1ay.

5. IlopiBHSAHHS kaA10HUX aJTOPUTMIB Ta JUHAMIYHOTO IIPOrpaMyBaHHS

3aBganHs: [losCHUTH pIZHUIIO MDK JKaalOHMMHM QJITOPUTMaMH Ta aJIrOPUTMAMHU
JWHAMIYHOTO TmporpamyBaHHsA. Ha mpukimanmi 3amadi mpo prok3ak 1 3aaadi  mpo
3HAXO/KEHHSI HAWKOPOTIIOrO NUISIXY MPOaHali3yBaTH, B SKUX BHUIAJKaX >KaJal10HI
QITOPUTMH HE MOXYTb JIJaTH ONITUMAJIBHE PIIIICHHS.

6. Anroputmu nomryky Ha rpagax: BFS vs DFS

3apnanns: [1osCHUTH OCHOBHI BIIMIHHOCTI MIX airoputMamu noiryky B mupuny (BFS)
ta omyky B rmuouny (DFS). HaBectn mpukianu 3amay, A sIKAX OJIMH 13 IIUX MIAXOM1B
Oyne eheKTUBHIIINM 32 1HIITUH.

7. AHani3 CKJIaHOCTI aJrOPUTMIB 3 BUKOPUCTAHHSIM OIL[IHOYHUX CUMBOJIIB

3aBnanHsA: Po3risiHyTH METOM OIIHKM YacOBOi Ta MPOCTOPOBOI CKJIATHOCTI aITOPUTMIB
3a gomnomMoror "O-emuke", "o-mame", "Q", "0". IloscHuUTH, SK III CHUMBOJH
BUKOPUCTOBYIOTHCS JIsl OLIIHKU TIPOYKTUBHOCTI aITOPUTMIB.

8. Po30ip xka1ibHOT0 anropuTMy JIs 3a/1a4l Mpo PIOK3aK

3aBganHs: Po3rnsgHyTH >kamiOHUN anropuT™M JJs 3ajadi Mpo PrOK3aKk 3 JAPOOOBUMHU
npeametramu. [losgcauth, YoMy el MiaXia mpamroe s apoOoBoi Bepcii 3ajadi, aje He
M1IXOUTH JJIS HJIOYUCIIOBOTO PIOK3aKa.

9. Po30ip anroputmy Kpyckana ta IlpiMa mjisi momryky MiHIMadbHOTO KICTSIKOBOTO
nepeBa

3aBganus: IlopiBHsatu anmroputmu Kpyckana Tta Ilpima nns moOyAoBH MiHIMaIbHOTO
KICTSIKOBOTO JiepeBa. [losicHUTH mnpuHOMNKA poOOTH 000X aNrOpUTMIB, IX YaCOBY
CKJIQJHICTh 1 BUMIAJKH, B IKUX KOKEH 13 HUX 0yJie e(heKTUBHILLIUM.

10. 3agaui Ha rpadax: oo6xig Eitnepa ta ['amiibToOHa

3aBnanns: l[losichutu BiaMminHICTh MK EiinepoBuM Ta ['amMiIbTOHOBUM NUISIXaMU B
rpadax. PosrisHyTH anropuTMu Ui 3HaxomkeHHs EinepoBux HuisIXiB Ta po3iOpartw,
JOMYy 3HaXO/DKCHHS ["aMiIbTOHOBUX IUISXIB € 3HAYHO CKJIAIHIIION 3a1a4elo.

11. BuBueHHs CKIagHOCTI aIrOPUTMIB (4acoBa Ta IMPOCTOPOBA).

3aBmanns: [IpoBecTy mopiBHIHHS €()EKTUBHOCTI aJITOPUTMIB COPTYBaHHS (TIOPIBHSUIbHE
COpPTYBaHHS, COPTYyBaHHS BCTaBKaMH, COPTYBAaHHS 3JIMTTSIM) Ha 0a3l pI3HUX BXITHUX
nanux. Hamucaru 3BIT 13 rpadgikamMu MpOAyKTHBHOCTI aJITOPUTMIB.

12. Peanizarist KTaCUYHHUX CTPYKTYpP JAHHUX: CTEK, yepra, CIUCOK, I€PEBO.

3aBnanns: PeanizyBatu ofHYy 3 CTPYKTYp AaHUX (Hampukiaa, OiHapHE JAEPEBO MOIIYKY
abo 3B'A3aHUM CIUCOK) Ha BUOpaHid MOBI1 mporpamyBaHHs. JloJaTH METOAM MOLIYKY,
BCTaBKH, BUJAJICHHS CJICMCHTIB.

13. ITourykoBi anropuT™Mu (JIIHIMHUKI Ta G1HApHUH MOIIYK) 1 AITOPUTMUA COPTYBAHHS.
3aBmganns: PeamizyBaTu Ta MOPIBHATH alrOpUTMH OIHAPHOTO 1 JIHIHHOTO TOIIYKY Ha
MmacuBi. [Ipoanami3zyBaTy iX epEeKTHUBHICTh Ha MACHUBaX Pi3HUX PO3MIpIB.

14. Anroputmu Ha rpadax (00xin y rmubuny, 00Xia y MHpUHY, anroput™ JleiikeTpn).
3aBmanns: PeanizyBatv olMH 13 anTOpuUTMIB (Hampukiam, oOxig rpada B mUpPUHY abo
rbuny). [IpoTecTyBatu anropuT™ Ha peanbHUX ab0 3reHepoBaHuX rpadax.

15. ITpunaIum poOOTH XeII-Ta0IuIlb.

3aBmanns: PeanmizyBatu Xen-TaOauIfio 3 BIAKPUTOIO apecaliie€ro abo METOI0M JIAHIIIOT1B.
Jonatu QyHKLIi 17151 BCTABKU, BUAAJIECHHS 1 MOIIYKY €JIEMEHTIB.

16. IoninmeHHs: eEKTUBHOCTI AITOPUTMIB 3@ JOTIOMOTOIO PI3HUX MiIXO/IIB.

3apmanHsa: ONTUMI3YBaTH ICHYIOUUH alrOpUTM, HAPUKIIAA, COPTYBaHHS a00 MOIIYKY, Ta



OMHCAaTH PE3yJIbTaT Mepe/ 1 MiCIs ONTUMI3allii.

17. Po3B’s13aHHs 337]a4 3 BUKOPUCTAHHSAM JUHAMIYHOTO MPOrpaMyBaHHS.

3aBnaHHs: PeanizyBaTu airOpuTM U1 BUPIIICHHS 3aJ1a4l, 0 MIATAETHCSI TUHAMIYHOMY
IporpaMyBaHHIO (HaNpUKIIad, 3a7a4a Ipo ProK3aK a0 HAMKOPOTIIHMM NUIAX y Tpadi).

18. BuxkopucTaHHs aJropuTMiB JIsi KOMOIHATOPHUX 3a]1ad.

3aBnanHs: Hamucatu aiaropuTM i reHepailii BCiX MEPEeCTaHOBOK a0o0 IMIJIMHOXKHUH 13
JaHoro Habopy eneMeHTiB. OnucaTi €PeKTUBHICTh AITOPUTMY.

19. AnroputMmu 1)1 TapaieibHOi 0OpOOKHU TaHMX.

3aBnanns: Po3pobutu abo JOCHIANTH aITOPUTM IS PO3MOAUICHUX CHUCTEM, HAIPUKIIA,
MapReduce.

20. JlocmiKeHHs] alfOPUTMIB IITYYHOTO IHTENEKTY. AJNTOPUTMHU TOIIYKY HUIAXY abo
I'pOB1 AIITOPUTMH.

3aBnanns: PeanmizyBatu anroputm A* ist momryky nuisixy B rpadi abo MiHIMaKe i rpu
3 HYJIbOBOIO CYMOIO.

21. AHay3 aMOPTU30BaHO1 CKJIaTHOCTI

3aBnanHsA: [1osCHUTH KOHLIEMIII0 aMOPTU30BaHOI CKJIAJHOCTI alroputMiB. Po3risHyTn
NPUKIAA CTPYKTYpH JaHUX (HampuKiIaa, JAHAMIYHANA MacuB) 1 TpoaHamizyBaTtu i
aMOPTH30BaHy BapTICTh OMEpalliil BCTABKU Ta BUIAJICHHS.

22. Jloka3 KOPEKTHOCTI aJITOPUTMIB

3aBgaHHs: BubOpatu oauH 3 aqropuTMIB (HANPUKIAJ, aJTOPUTM COPTYBAaHHS 3IUTTIM
a00 anropuT™M TMOIIYKY HaWKOPOTIIOTO NUIXY 3a bemnmmanoMm-®dopaoMm) 1 Haxatu
dbopmanbHUiA T0Ka3 HOTO KOPEKTHOCTI.

23. Po30i1p xaai0HOTO alnroputMmy AJid 3aaa4l po3ddapooByBaHHs rpada

3aBnanns: Omnucatu XKaaiOHUNM anropuT™M Ui 3agadi  po3dapOoByBaHHS rpada.
JociianuTu, YoMy LW aJIropuTM HE 3aBXKAU JAa€ ONTHUMalbHE PIIIECHHSA, 1 B SKHUX
BUIAJIKaX BIH MOXe OyTH €()eKTUBHUM.

24. AnropuTMu TUIaHYBaHHS: 3a/laya Mpo ONTUMAaIbHUN PO3KIIa/l 3aB/IaHb

3aBmganns: JlocmiauTH KJIacHMYHY 3ajadyy IJIaHYBaHHS 3aBJaHb (HANpUKIAM, 3a7ada 3
ne/uiaiiHaMu a00 3amada MiHIMIZaIli 4yacy BHUKOHaHHS). [losicHUTH, SKi anropuTMu
BUKOPUCTOBYIOTHCS JUIS 11 pO3B’sI3aHHS Ta 5Kl 1X YaCOB1 CKJIQHOCTI.

25. Anani3 po30HUTTs Ha Mij3a/1a4l y IMHAMIYHOMY MPOTpaMyBaHHI

3aBnanHs: JlocmiauTd MeToJ PO30OMTTS CKIAJHMX 3aJad Ha Mija3afadi y JAHAMIYHOMY
nporpamyBaHHi. Ha mpukianl 3amadi npo HaWAOBINY CHUIbHY MIANOCIHIIOBHICTE 200
MOIIYK ONTUMAaJIbHOTO PO30UTTS MaTpULlb MOSICHUTH, SK 1€ MiJBHUILYE €(PEKTUBHICTb
aJITOPUTMY.

26. Anroputm @nolina-Bopienia: aHami3 1 3aCTOCYBaHHS

3aBnanns: Ilosgcautu anroputm  @noiina-Bopmienna s 3HAXOMKEHHS  BCIX
HAalKOPOTIIMX HUISIXIB y 3BaxkeHoMy rpadi. Po3rissHyTH #HOro 4acoBy CKJIaJHICTh 1
MOPIBHATH 3 IHIIUMU aIrOpUTMamMu AJis rpadiB (Hanpukiai, 3 anroputMom JerkcTpn).
27. Anroputmu 00xoy rpadiB: mepeBary Ta HeIOJIIKHA PI3HUX T1IX0IiB

3aBmanns: [lopiBusatu pizHi anroputMu ooxoxy rpadis (BFS, DFS, amroputm A*).
[Tosicuuty, B SKUX 3ajadax KOKEH 13 IIUX MiAX0MiB OyJe HalOuIbil epeKTUBHUM, a B
SAKUX — MEHII €(PEeKTUBHUM.

28. ANropuTMH MOIIYKY MaKCUMaJIbHOTO TIOTOKY B MEpEXi

3aBnanns: [losicautu anroputm @opna-dankepcona sl 3HAXOIKEHHS MaKCUMAJIBHOTO
MOTOKY B Mepexi. OnucaTu Horo 3aCTOCyBaHHS B PEaIbHUX 3ajjadax, TaKUX K 3aqada
PO TPAHCHOPTHI Mepexi ado 3ajava npo NpUu3HAYECHHS.



29. AHaJli3 KOHKYPEHTHUX aJITOPUTMIB (OHJIAHH aJrOPUTMH)

3aBaanHs: JocaiaAUTH MOHATTS OHJIAWH aJITOPUTMIB, SIKI MIPALIOIOTH B PEAJIbHOMY 4aci 3
HEMOBHUMH JaHWMH. Ha mpukiasnal 3agadi npo OiHapHE MOIIYKOBE JepeBO abo 3amadi
MOIIYKY CTOPIHKH B KeIlll, TOSICHUTH, SIK TIPALIOI0Th KOHKYPEHTHI aJTOPUTMHU.

30. AnropuTMmu 30a1aHCOBAHUX JIEPEB

3aBnanus: [loscHutu poboty 30anmaHcoBaHux jaepeB (AVL-mepeBo, 4epBOHO-4OpHE
nepeBo). llopiBHsATu ix 13 OlHapHHUMH JepeBaMHU TMOIIYKY 3 TOYKH 30pYy BCTaBKH,
BUJIAJICHHS 1 TIONTYKY €JIEMEHTIB. JlocianTu mepeBaru Ta HeIOIIKA KOKHOT CTPYKTYPH.

7. TpeHiHT 3 IUCHUNJIIHMH.

Tema Tpeninry: [IporpaMHO-TeXHIUYHA IMIUIEMEHTALIIS QITOPUTMIUYHUX CTPYKTYP.

VY paMmkax TpeHIHTY HE0OXi1JHO MporpamMHo, abo 3 JOMOMOIOI0 TEXHIYHUX 3ac001B
IMIJIEMEHTYBATH aJITOPUTM PIIIECHHS 3a7]a4 Ta 3[1MCHUTH aHali3 ePeKTUBHOCTI. TpeHiHr
BUKOHY€ETbCS B HANpsSAMKY PO3BUTKY 3aBJaHHA Ta 3a TEMOIO CaMOCTIHHOI poOOTH, SIKY
HOTOJIKY€ETHCS 13 BUKJIAJJauEM.

BuxoHnaHHs 3aBaHHs TPEHIHTY Mependadae HACTYITHE:

1. OGrpyHTyBaHHs BHOOpPY MpPOTPaMHO-TEXHIYHOTO CEpeloBUIIA peajizallii

AITOPUTMY PIIICHHS 3a/a4i.

2. HammcanHs mporpaMHOTo KOAY, IO peati3ye CXeMy alrOpuTMy.

3. IlpoBeneHHs nporenyp BiIIaroIKEHHs Ta TECTyBaHHS.

4. OrmiHKa CKJIaIHOCTI.

[Topsinok NpoBeACHHS TPEHIHTY:

1. BerynHa yacTuHA: 03HAMOMIIEHHS CTYAEHTIB 3 TEMOIO TPEHIHTOBOT'O 3aHATTS Ta
MOTOXKEHHSI BapiaHTy 13 BUKJIAJAuEM.

2. IlpakThyHa YacTWHA: BUKOHAHHS 3aBJaHb TPEHIHTY 3TAHO 3 1HAWBIIYaJIbHUM
BapI1aHTOM, 110 BU3HAYCHMM IMiJ 4YaC BUKOHAHHS CaMOCTIMHOI poOOTH y po3aiil 6;
o OpMIIEHHSI KOPOTKOTO 3BITY.

3. [TixBeneHHs MiACYMKIB: OOTOBOPEHHS PE3yJIbTAaTiB BUKOHAHUX 3aB/IaHb.

8. KpuTepii, popmMu noTo4HOr0 Ta MiACYMKOBOI0 KOHTPOJIIO.
[TincymxoBuii 6an (3a 100-OanbHOIO MIKANOK) 3 MUCHUIUIIHU «AJTOPUTMH Ta

CTPYKTYPH JTaHUX)» BU3HAYAETHCS K CEPEAHHLO3BAKEHA BEIMUMHA, 3aJICKHO BIJl TUTOMOI
Baru KOJKHOI CKJIaJ0BO1 3aJIIKOBOTO KPEJIUTY:

Mopyns 1 Mopyns 2 Mopyns 3 | Monyns 4 Monayns 5

10 % 10 % 10 % 10 % 5% 15% 40%
Ilotoune Monynenuii | [ToToune Monynenuit TpeHinr. Camocriiina | Ex3amen.
OITIHIOBAHHS KOHTPOJIb | | OIiHIOBaHHS KOHTPOJIb 2 pobora.
O1iHOBaHHSA -10 OriHroBaHHA - 20 tectoBux | Bukonanus| BuxoHauus | - 24 tectoBux
BUKOHAHHS TECTOBHX BUKOHAHHS MUTaHb 3aBJiaHb 3aBJIaHHS MTUTaHHS
nabopaTopHUX | MUTAHb naboparopuux | - Onne TPEeHIHTy | ;7S - Onne
po0iT (4 - oJlHE po0OiT (8 MPaKTUYIHE (4 CaMOCTIHHOT | TIpaKTHYHE
poboTn) MpakTUYHE | POOIT) 3aBJIaHHS 3aBJIaHHA) | poOOTH 3aBJIaHHS

3aBJIaHHS

Orminka 3a «IloTo4He OIIHIOBaHHS» BU3HAYAETHCA SIK CepeHE apuMeThdHe 3
OLIIHOK, OTPUMaHUX MiJ 4Yac JadopaTOpHUX 3aHATh. [Ipomycku nabopaTOpHUX 3aHATH
00OB’SI3KOBO  BIANPAIbOBYIOThCSI B TOJWHU KOHCYJbTAllli, B I1HIIOMY BHUIAAKYy BOHHU




BBAXKAIOTBCA OIIHKOIO «(0» Ta BpaxoBYIOTbCA TMpPU BHU3HAUEHHI CEPEIHBOTO
apupmernaHoro. Jlist 3m00yBaviB, SIKi HABYAKOTHCS 3a 1HAWBIAYaJbHUM TIpadikoMm,
MOTOYHE OI[IHIOBAHHA MPOBOJUTHCS IMiJ Yac KOHCYJbTAIli, Ta IIJISIXOM BHKOHAHHS
JabopaTopHUX pOOIT Ta JeMOHCTpallii ix B cucteMi Moodle.

Monynbe «TpeHiHr» BU3HAYA€ThCS SK CepeAHe apu(METUYHE 3 OIlHOK,
OTPUMAaHHMX i1 Yac TPEHIHTY.

Monyne «CamocTiiiHa poOOTa» OIIIHIOETECS K CepelaHE apu(MeTHdHe 3 JABOX
OLIIHOK, OTPUMAHMX M1/l 4aC BUKOHAHHS HACKPI3HOTO MPOEKTY: 3a SKICTh BUKOHAHOTO
3BITY BHUKOHAHOTO 3aBIaHHS Ta pPiBEHb NPEICTABICHHS 1 3aXHUCTy pe3yJbTarTiB,
BIJIMOBIIHO 10 KPUTEPIiB, BUSHAUCHUX y po3auil 6 «CamocTiitHa po6oTay 1i€i podouoi

IIPOTPAMH.
IIIxasa OLiHIOBAHHS:
3a NIKaJIok0 - 3a
VHIBEpCUTET | HAILIOHAILHOKO 3a mkanorw ECT8
90-100 BIZIMIHHO A (BiIMiHHO)
85-89 no00pe B (my>xe no6pe)
75-84 C (mobpe)
65-74 3a/I0BLIBHO D (3a10Bi1bHO)
60-64 E (moctatHbo)
35-59 HE3aJI0BLILHO FX (H€3a/10BUJILHO 3 MOKJIMBICTIO IIOBTOPHOT'O
1-34 F (1e3an10B1IBHO 3 000B'I3KOBUM IOBTODHUM

9. IHcTpyMeHTH, 00JIaTHAHHS Ta MPOrpaMHe 3a0e3MeYeHHs], BAKOPUCTAHHA SIKAX
nependavyac HaBYAJIbHA ANCIHILTIHA
No HaiimenyBanHs

1 KowMmm’torepu 3 1ocTynom Ao Mepexi [nrepuer

2 Cepenosuiie Python
[MTakeT nporpam MS Office
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