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KinbkicTb HaykoBux nyOnikauin: 6Ginbwe 60 nybnikauin, 25 ctaten y
3aKOPAOHHMX BMAAHHAX Ta ¢haxoBUX BuAaHHAX YKpaiHW, 6 NaTeHTiB Ha
KOPUCHY Moferb, rapaHT OCBiTHbO-NpodecinHol nporpamu "HauioHarnbHa
Gesneka y coepi kibepsaxmcTy" nepworo (6akanaBpCbKOro) piBHS BULLOI
OCBITW.

[eTanbHille Npo Buknagada Ha canTi kadeapu

3aranbHa iHcpopmauis

AHoTauif

HasuanbHa gucuunsiHa "AnroputmMun Ta CTPYKTYpY faHux" € 0060B'A3KOBOK HaBYasibHOW ANCLUMNIIIHOLO.
OucuunniHa cnpsimoBaHa Ha O3HAMOMIIEHHSA CTYAEHTIB 3 CydacHMMM nornsgaMmm Ha anropuTMiYHi
nNpoLecu; HABYNTU OCHOBHMM TEXHOSOTYHNM 3acobam po3pobkn Ta aHani3y anropuTmis.

MeTa Ta uini gucumnniHu

dopMyBaHHA Y CTYAEHTIB CUCTEMM 3HaHb NMpo 6a30Bi CTPYKTYpU AaHMX i OCHOBHI O0B4YMCritOBarbHI
anroputMn, a TakoX nNpuabaHHA MPaKTUYHUX HaBUYOK 3 MPOEKTyBaHHSA, pO3pobneHHs Ta aHanisy
anropuTMiB, OLHIOBaHHS iX e(DEKTUBHOCTI Ta CKNagHOCTiI.

dopmar 3aHATb
Jlexuii, nabopaTtopHi 3aHATTS, camocTiiHa poboTa, KoHcy bTauii. MiacyMKOBWUIA KOHTPOSb — ICNNT.
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KomneTteHTHOCTI

3K3. 3gatHicTb [0 abCTpakTHOrO MUCINEHHS, aHani3y Ta CUHTE3Y.

3K6. 3gatHicTb 40 nowwyky, 06pobneHHs Ta aHani3y iHdopmaLii 3 pisHUX gxxepern.

3K7. 3paTHicTb BMKOPUCTOBYBATK iHOOPMALNHI Ta KOMYHIiKaUinHIi TexHororil Ta opMyBaTh CUCTEMY
iHopMaLinHO-aHaniTUYHOro 3abe3neyeHHsa NIOTPUMKA NPUAHATTS YNPaBRiHCbKUX pilleHb LWoAdo
cucTeMu ynpaeniHHs iHpopMaLinHoto 6e3nekoto.

CK1. 3gaTHicTb BUkOpMCTOBYBaTH BE3NEKOBI PEXMMM NI Yac BUKOHAHHSA Cry>X00BMX 060B’s3KiB.

CK2. 3gatHicTb aHanisyBaTu Ta BU3Ha4aTu NONITUKY Ta cTpaTerii 3abe3neyeHHs 3axmcTy iHdopmallii.
CK3. lNMpoekTyBaTK CUCTEMM YNPABIIiHHS Ta 3aXMCTy iHpopmaLii Ha NigNPUEMCTBI YCTaHOBI, OpraHisaLii.

Pe3ynbTaTtn HaBYaHHSA

PH3. Bmitn 3a gonomoroo abCTpaKTHOrO MUCIEHHS!, aHarnidy Ta CUHTEe3y OUiHIOBaTW peayrbTaTtu
NpodEeCIVHOI OisiNbHOCTI Ta 3abe3neyvyBaTH i SIKiCTb, BYTU KPUTUYHUM | CAMOKPUTUYHUM, HANONErMUBNM
LLIOA0 NOCTaBMEHMX 3aBAaHb | B3ATMX 3060B’A3aHb.

PH6. BnpoBagxyBaTtn npouecu, Wo 0asylTbCa Ha HauioHanNbHUX Ta MiKHapOAHWX CTaHgapTax,
BUSIBNEHHS, igeHTudikauii, aHanisy Ta pearyBaHHS Ha iHUMAEHTW iHdbopmaLinHoOT 6e3neku

PH7. BMiTn po3pobnat koMnnekc opraHizauiiHux 3axogiB wogo popmMyBaHHS CUCTEMW YNpPaBIliHHSA
iHdopMauirHoto 6e3nekoto.

PH8. BMiTM BWKOpPUCTOBYBaTM CyyacHe MporpamHo-anapatHe 3abe3neyeHHs iHdopmauiiHo-
KOMYHiKaLiNnHNX TEXHOSOTIiN WoA0 dopMyBaHHS cCUCTEMU YNpaBniHHA iHbopMaLinHOT 6e3neku.

PH9. BmiTn BMkopucToByBaTh 6€3MEKOBI peXXnMm Mifg Yac BUKOHAHHS Criyk6oBrnx 060B’A3KiIB.

PH10. Bmitv aHanisayBaTu BUKNUKM Ta 3arpo3u iHdopmauiiHoi 6e3nekn 06’eKTiB  KPUTUYHOI
iHPaCTPYKTYpW Ta CMHTE3yBaTH iHPOpMaLLito LWOoA0 po3pobreHHs Ta peanisawii cTpaTerin Ta NoniTMku
Besneku.

PH11. Bwmitm 3abesneyyBatv npouecu 3axucty Ta QYHKUIOHYBaAHHSA CUCTEMU YMpaBniHHA
iHdopMauinHo 0e3neko Ta 3axucTy iHopMalii Ha OCHOBI MPaKTWUK, HAaBMYOK Ta 3HaHb, WOOO
iHpacTpyKTypu KibepdisznyHmnx cnctem Ta iHdbopmauiiHMX NOTOKIB.

PH12. BmiT1 BUKOpPUCTOBYBAaTM NpOrpamMHi Ta nporpamHo-anapaTtHi KOMNeKcH 3axXmcTy iHpopmaLinHnx
pecypcis.

PH16. Bwmitn peanizoByBaTu 3axogu 3 MpoTUAii OTPUMAHHIO HECAHKUIOHOBAHOro [OCTyny Ao
iHbopMmaLinHMX pecypciB i npoLecis B iHPOpMaLinHO-KOMYHiKaLiMHNX CUCTEMAX.

PH17. BmiTn po3B’sisyBaTM 3agadi ynpasniHHA iHdopauinHoo ©6e3nekold B iHopmaUiiHO-
KOMYHiKaLiNnHNX CUCTEMax Ha OCHOBI MoAenewn ynpasniHHS 6e3nekoto.

PH18. Po3yMiTi OCHOBHi TEOPETUYHI NOHATTS, 3aCTOCOBYBaTN HABYTi NPaKTUYHI HABUYKM AOCHILKEHHSA
Ta NigroToBKM OOKYMEHTIB, iX NPaBUNbHOIO BUKOPUCTAHHS B YNPaBIiHCbKiN OisNbHOCTI.

PH19. Bmitm BnpoBagxyBaTu 3axoau Ta 3abesnedyBaTu peanisauito NPOLECIB MNOMNepemKeHHs
OTPUMAHHIO HeCaHKLiOHOBAHOro AOCTyny i 3axucTy iHdopmauil B iHPOpMaLiNnHO-MYyHiKaLinHNX
cucTemax.

PH21. BmiTh 3acTocoByBaTu TEOpii Ta METOAM 3axXUCTY ANnd 3abe3neveHHs1 6e3nekn enemeHTiB 06 exTiB
KPUTUYHOI iIHpaCTPYKTYpW, Kibepdi3nyHmMx cuctem Ta iHpopMaLinHO-KOMYHiKaLiNnHNX CUCTEM.

PH22. BmiTn 3acTocoByBaTh HauioHanbHi Ta MiXHApOAHI perynsatopu B cdepi iHopmauinHoi 6e3neku
Loao po3cnigyBaHHA KOMM' IOTEPHUX IHLMOEHTIB.

O6car gucumnniHu

3aranbHui obesar aucumnniim 150 roa. (5 kpeauTie ECTS): nekuii - 32 roa., nabopatopHi pobotn — 32
rof., camMocTiiHa poboTa - 86 roa.

NMepeaymoBu BUBYEHHA AUCUUNNiHU (MPEPEKBI3UTK)
OcHoBM NporpamMmyBaHHsi.
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OcobnuBocTi agucumnniHu, MeToAu Ta TeXHoMnorii HaBYaHHA

B xogi BuknNagaHHA gucumnniHM BUKNagayemM 3aCTOCOBYHTLCS MOSACHIOBANbHO-INOCTPATUBHUN
(iHcbopmaLiHO-peLenTUBHUIN) Ta PENPOaYKTUBHUA METOAMN HaBYaHHSA. B SKOCTi MeToaiB BMKNagaHHS,
sIKi HanpaBreHi Ha aKkTMBI3aUil Ta CTUMYSOBAHHS HaBYalibHO-Mi3HABAsbHOI OisinbHOCTI 3406yBadviB,
3aCTOCOBYHOTbCA Npe3eHTalii, 6ecigw, inauBigyanbHi rpynoBi NPOEKTU, MancTep-Knacu.

Mporpama HaBYanbLHOI AUCLUMNNIHN

HaB4anbHi 3aHATTA

Jlekuii
Temun nekuin KinbkicTb roguH
Tema 1. BcTyn fo CTPYKTYp AaHUX Ta anropuTMmiB. 2

MoHATTA CTPYKTYP AaHMX Ta iX knacudikauid. dopmanizauisi NOHATTS anropuTmy.
OcHoBHi HanpsiMkn B Teopii anropuTtMmiB. NpakTuyHe 3acTOCyBaHHS pe3ynbTarTiB
Teopii anropnTMmiB.

Tema 2. Ba3oBi CTPYKTypu AaHUX. 2
Macueu. Ctekn. Yeprn. 3B'a3Hi cnmncku. Xew-tabnuui. MNpama agpecadia. Xew-
dyHKuiT. [BivikoBi AepeBa noLyky. YepBoHO-4YOpHI AepeBa.

Tema 3. AnropuTMu COpTYBaHHS, 3NIUTTA Ta MOLUYKY. 2
CopTyBaHHS 3a kBagpaTuUdHui Yac. CopTyBaHHS BMOopoM. CopTyBaHHS 0OMiHOM.
CoptyBaHH4 3a O(n log n). LUBnake copTyBaHHs. Bubip enemeHTy ansa po3gineHHs.
CopTyBaHHA 3nuTTAM. Butpatm nam’siti npy  COPTyBaHHI  3nNUTTAM. 3nuTTH
nocnigosHocTen. biHapHUI NowwyK.HWXHI OUIHKM WBWAKOCTI copTyBaHHA. [depeBo
po3B’a3kiB. CopTyBaHHS NigpaxyHKOM.

Tema 4. KombGiHaTOpHI anroputmm. 2
eHepaTopn  NceBOOBMMNAAKOBMX  4yucen. BrnactuBocTi BMNAgKoOBMX — Ta
nceBaoBMNagkoBmx Yncen. Nowmnperi HegonikM reHepaTopiB NCeBaOBUNaAKOBUX

yncen. JiHiInHWIA KOHrpyeHTHUI MeTon,. Buxop MepceHHa.

Tema 5. DyHaameHTanbHi anroputMmu Ha rpadax i aepeBax. 2
MpeacTtaBneHHs rpadie. BepwmHn. Pebpa. OpieHToBaHi Ta HEOpIEHTOBaHI rpadw.

Cnuncok cymMixkHMX BepliunH. Matpuus cymixkHOCTI. Po3pigxkeHnin rpady. 3BaxkeHui

rpacd. MNowyk B rmMmnbuHy. Mowyk B wupuHy. [depeBa nowyky. PekypcuBHa Ta
HepeKypcuBHa peanisauii nowwyky y rpadi. TononoriuyHe copTyBaHHS.

Tema 6. FeomeTpuyHi anroputTmn. 2
BnactuBocTi BigpiskiB. Onykna kombiHauis. BektopHui pobyTtok. Hanpsmok
nosopoTy. [lepeBipka nepexpeleHHs BigpiskiB. OOGMEXYHUMA MPSAMOKYTHUK.
BigHoweHHA nopagky Ha Bigpiskax. [obygoBa onyknoi 060noHKW. Anroputm
pexema. Anroputm [xapsica. Metoa gogaBaHHs ToYoK. CknagHiCTb anropuTmie
no6yaoBu onyknoi 060NOHKN.

Tema 7. KpunTtorpadivHi anroputmu. 2
Knacudikauist kpyntorpadivyHmx anroputmie. KpuntocucTemMm i3 3aKpnuTUM KNroyem.

MoHsTTA 3akpuToro kntoya. LWndp Lesaps. Lndp BixmHepa. 3namyBaHHS WwWndpis

Llesapsa Ta BixnHepa. Kpyntocuctemn 3 Bigkputum knrodem. NoHATTS BiAKpUTOro

knioda.  PyHkuia  Ennepa.  KpuntorpadiiyHi  xew-gyHkuii.  HeobxigHicTb
KpuntorpadivyHoro WndpyBaHHS.

Tema 8. EBpUCTUYHI anroputmu. 2
OuiHka sKocTi HabnwkeHoro anroputMmy. Cxema HaOnWXKeHHA AOnsi 3agaHoi
onTuMi3auiiHoi 3agadi. 3agaya nNpo NOKpUTTS BEPLUNH. HabnvxkeHnii anropntm ang
MOLUYKY MOKPUTTSA BEPLUNH. MakcumanbHa nomMmunka HabnumxkeHoro anroputmy ans
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MOLIYKY MOKPUTTS BeplunH. 3agava KomiBosbkepa. HepiBHICTb TpPUKYTHUMKA.
HabnwkeHun anropytm pgnst 3agadi komiBosbkepa. MakcumanbHa nomwurika
HaGNMXXEHOro anropuTMy Ans 3agadi KoMmiBoskepa.

Tema 9. MaTemMaTU4Hi OCHOBM aHani3y anropuTMmiB. 2
ACMMNTOTMYHI No3HayeHHA. LBuakicte pocTy yHKUIn. JlorapndmiyHuin picT.

JTiHinHMM picT. KBagpatuyHum pict. EkcnoHeHuinHmi picT. CTaHgapTHI yHKUiT Ta
nosHadeHHs. Cymu Ta ixHi BnactusocTi. [porpecii. Cymu pisHuub. OuiHkK cym.

IHayKUis. MNo4neHHe NopiBHAHHS.

Tema 10. Pekypcis. 2
AnropuTMmiyHa cucTemMa Ha OCHOBI peKypcuBHUX pyHKUin. MeTon nigctasku.
Cnocobn BragaTu OUiHKY (aHanoris, MNocnigoBHI HabnwxeHHs). |HOyKuia Ta
napagokc BWHaxigHuKa. 3amiHa 3MiHHMX. [lepeTBOpeHHA Ha cymu. ITepadii
cniBBigHoLWeHb. [lepeBo pekypcii. 3aranbHe pilleHHS BENTMKOrO KIacy PEKYPEHTHMX
cniBBigHoweHb. OcHOBHa TeopeMa TMpo PeKypcuBHi  OUiHKW. [puknagm
BUKOPUCTAHHSA OCHOBHOT TEOpeMU NPO PEeKYPCUBHI OLLIHKM.

Tema 11. AnropuTMidHi cTparTerii. 2
MpuHumn «Po3ainan i nany». Po3nogin Ha nigzagadi. AnHamivyHe nporpamyBaHHs.

3agada Npo MHOXeHHs MaTtpuub. OuiHka CKNnagHOCTI anropuTMy pO3B’si3aHHS

3agadyi Npo MHOXEHHs MaTpuub. 3agada npo MowyK HanbBINbLWOoi ChifbHOI
nianocnigaoBHOCTI. [JoBXWHA HANWBINbLLOI CNiNbHOI NiANOCNiaA0BHOCTI. BioTBOpEHHSs
HamnbinbLOT cninbHOI NignocnigoBHocTi. KaaibHi anropntmun. 3agada npo po3noain

3asBok. AMopTusalinHuim aHania. Metog rpynyBaHb. Metoa nepegnnatu. Metoz
nMoTeHLujianiB.

Tema 12. OcHOBM Teopii 064YNCNIOBaHOCTI. 2
MoHATTA obumcnoBaHOCTI 1 obuucnioBanbHi npouenypw. MNoHATTS BigHOCHOrO
anroputMy N BiQHOCHOI 0B6YMCNIOBAHOCTI, MOHATTS 3BeAeHHSA. MawwvHa TopuHra.
CknapgoBi YacTnHy MawmnHmn TopuHra. MoxnmeocTi MawwmHu TropuHra. Inoctpadia
po6oTn mMawwunHu TropuHra gnst npoctux anroputmiB. OCHOBHa rinotesa Teopii

anropuTmie. ANropuTMIYHO HEPO3B'A3HI Npobnemu.

Tema 13. Knacu cknagHocTI. 2
MoniHomianbHWi Yac. EdpekTnBHMIA anropuTm. ABGCTpakTHa 3agada. lNoniHomianbHa

3agada. PopmanbHi MOBM NS 3agad po3B’si3yBaHOCTI. NepeBipka HanexHocTi Ao

MoBM Ta knac NP. 3agaya npo raminbTOHOB UUKN Y rpaddi. Anropntm nepesipku. NP-

Ba)kKi 1 NP-noBHi 3agadi. Knac NP.

Tema 14. MapanenbHi Ta po3noAineHi anroputmu. 2
OcHoBewn napanenbHux ob4ymcneHb. Mogeni napanensHux oduncneHs (PRAM, BSP).
MapanensHi anropyTMm copTyBaHHSA Ta Mowyky. PosnogineHi anroputmu
CUHXPOHI3aLii Ta y3rompkeHHs. 3acTocyBaHHs B CydacHux OaratosgepHux
cucTtemax.

Tema 15. AnropuTtmun Ha psgkax i Tekctax. 2
OCHOBHI onepauii  Hag  pagkamu.  Anroputmu nowyky  nigpsagka
(KHyT-Moppic-lpatT, Bonep-Myp, PabiH-Kapn). Anroputmum no®yaosu cydikCHMX

CTPYKTYp (cydbikcHi mMacuBu, cycpikcHi aepea). CTUCHEHHSI TEKCTIB: anroputMu

LZ77, LZW, Huffman ana psagkiB. 3acTtocyBaHHA B MOLUYKOBMX CUCTEMaX i
GioiHdopmaTuLi.

Tema 16. ANropuTMu B LUTYYHOMY iHTENEeKTi Ta MalULMHHOMY HaB4YaHHi. 2
AnropuTmMmu NoLyKy B NPOCTOPi CTaHiB (A%, IDA¥, NOLWYK Yy LUMPUHY 3 NPIOPUTETOM).

XKapibHi anroputmn Ta eBpucTnkm B 3agadax LWI. Anroputmn knactepwmsadii (k-

means, DBSCAN). AMropyTMM HaBYaHHA 3 yuutenem (rpagi€eHTHUA Cnyck).
BukopucTtaHHs cTpykTyp AgaHmnx y ML (KD-gepeBa, rpadosi nigxoam).
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3aranbHa KinbKicTb roguH

JNlabopaTtopHi 3aHATTA

Temu nabopaTopHUX 3aHATb

32

KinbkicTe roanH Barosi
KoediuieHTn a

Tema 1. Ba3oBi CTPyKTypu gaHux: (CNUCOK, Yepra, CTek).
JTiHiAHI cTpykTypy gaHux: ornsag Ta npuvHumnu. OQHO3B’A3HI Ta
OBO3B’sI3HI CMMUCKKU: peanisauis Ta onepaduii. Yepra: 3sBudanHa,
KinbueBa, npioputetHa. Ctek: npuHuun LIFO, peanisauis,
3aCTOCYBaHHS Yy pekypcil.

2 -

Tema 2. Ba3oBi CTpPyKTypu AaHuUX: xew-Tabnuui; 4YepBOHO-
YOpHI AepeBa.

MpuHUMN poboTu xew-Tabnuub. MeToan pO3B’si3aHHA KOMi3in
(BigKpuTa agpecauiqa, naHuXkKn). banaHcoBaHi gepeBa: NOHATTS
Ta BNacTuBOCTI. YepBOHO-4YOPHI AepeBa: NpaBuna 6anaHcyBaHHS,
npuknagu onepawin.

Tema 3. AnropuTMu COpTyBaHHS.

CopTyBaHHA npocTuMM MeTogamn (BMOOPOM, BCTaBKaMu,
obmiHoM). LBnake copTyBaHHA: NPUHLUMN «PO34INAA | NaHym».
CopTyBaHHA 3nMTTAM: anropuTM Ta cknagHictb. CopTyBaHHSA
nigpaxyHKoM, nopaspsgHe COpTyBaHHSI.

Tema 4. KomGiHaTOpHI anroputmm.

OcHoBHi  3agavi  koMbGiHaTopukn.  AnroputMmn  reHepaduii
nepecTaHoBOK. ANropuTMu reHepadii po3milleHb Ta KombiHaUin.
BukopuctaHHa nceBAOBMNAAKOBUX 4ucen Yy KOMOGIHATOpHMX
3agavax.

Tema 5. DyHgameHTanbHi anroputMu Ha rpacpax i AepeBax.
CTpykTypn 36epiraHHa rpadiB (MaTpuusa CYMiIKHOCTI, CAMCOK
cymixHmx). O6xig rpacdis y rmmbuHy (DES) Ta B wupuHy (BES).
TononoriyHe  copTyBaHHA.  MiHiManbHi  OCTOBHI  OepeBa
(anroputmun lMNpuma, Kpyckana). HankopoTwi wWnisaxu (anroputm
Henkctpu, Bennmana-dopaa).

Tema 6. FTeomMmeTpUUHi anropuTmu.

BnacTtuBoCTi BEKTOpIB Ta Bigpi3kiB. [lepeBipka nepeTuHy Bigpi3skKis.
Anroputm nobygnosu onyknoi obonoHkn ([pexema, [Dxapsica).
3apgadi obumcnoBanbHOI reomMeTpil y npakTuLi.

Tema 7. KpuntorpadiyHi anroputmm.

CumeTpuyHi  wncpu:  npuknagn  (Uesaps,  BixuHepa).
AcnmeTpnuHi  wndpn: npuHumMn RSA. Xew-doyHKUil Ta  iXHi
BracTuBocTi. [TpakTnyHe BUKOpUCTaHHSA Kpuntorpadii (umdposui
nignuc, ceptudikaTn).

Tema 8. EBpUCTUYHI anroputmn.

MoHATTa HabnwxkeHnux anroputmie. OuiHka TOYHOCTI Ta
edekTnBHOCTI. EBpuctukn gna 3agad ontumisadii  (3agada
KOMiBOS>)KEpa, MOKPUTTS MHOXWH). puknagn BUKOPUCTaHHSA Y
LUTYYHOMY iHTENEKTi.

Tema 9. MaTemaTUy4Hi OCHOBM aHanisy anropuTmis.
AcuMnTOTMYHI HOTaUiT (0, Q, ©). Knacu cyHkuin Ta ix pict. MeToau
aHanisy cknagHocTi. [MOpiBHAHHA anropuTMiB 3a 4acoBUMMKU Ta

Anzopummu ma cmpykmypu 0aHux

HamionaAsHuM TeXHIYHMIT yHIBEPCUTET
«XapKiBCBEKMI MOAITEXHIYHMIT IHCTUTYT »



NpPoCTOPOBUMU BUTPaATaAMN.

Tema 10. Pekypcisi. PEKypCUBHi OLliHKM. 2 0,1
MpuvHumn  pekypcii. [puknagn  peKypcuBHUX  anropuTMiB

(pakTopian, ®iboHauyi). [epeBo pekypcii Ta KHoro aHania.

OcHoBHa TeopeMa Npo peKypPCUBHI OLHKN.

Tema 11. AuHamiyHe nporpamyBaHHA. XKagi6Hi anroputmu. 2 0,1
MpuvHuMn  auHamiyHOoro nporpamyBaHHsA. [lpuknagn 3agad

(HanbinbLua cniflbHa NiANOCNIA0BHICTb, 3aga4a prok3aka). XKagibHi

anroputMm  Ta ix 3actocyBaHHA. [MOpiBHSAHHS  kagiGHuMX

anropuTMiB i3 AUHAMIYHUMMW.

Tema 12. OcHoBM Teopii 06UNCNIOBAHOCTI. 2 -
MoHaTTA anropuTmiyHOi obBuucnoBaHocTi. MawwuHa TiopiHra:

CTPyKTypa Ta MOXnuBoCTi. [lpuknaan anropuTMiB Ha MalUuWHi

TropiHra. ANropuTMiYHO HEPO3B’A3HI 3adadi.

Tema 13. AnropuTMiyHi cTparerii. 2 -
Peanizauis npuHuuny «Posainan i naHymny. MNpuknagm anroputmis:

WBMAOKE  COPTYBaHHS, COPTYBaHHA  3nuTTaM.  [lpakTuka

BUKOPUCTaHHS afibHUX cTpaTerin.

Tema 14. AnropuTmun Ha pagKax. 2 -
Mowyk nigpsgka (KHyt-Moppic-lpaTtT, Pabin-Kapn). Nobyaosa

Ta BUKOPUCTaHHSA cydikcHoro macusy. [NpakTuyHi 3agadi aHanisy

TEKCTIB.

Tema 15. MapanensHi anropuTmMu. 2 -
MapanenbHe copTyBaHHs. Po3napanentoBaHHSA NOLyKy y rpadi.
OuiHka edeKTUBHOCTI NapanenbHUX 004YnCreHb.

Tema 16. ANMropuUTMU LUTYYHOIO iHTENEKTY. 2 0,1
Peanizauis anroputmy A*. lNMowyk y WUMPUHY Ta rMubuHy ans irop.
EBpuctnyHi nigxoam ona sagady ontumisauii.

3aranbHa KinbKicTb roavH 32 z”:
al

KoHTponbHi po6oTtu

3a HasieHOCMI

TeMWn KOHTPONbHUX POBIT Barosi
KoediuieHTn b

Tema 1. AHani3 i peanisauis anropuTmiB COpTyBaHHA Ta NOLUYKY. 0,1

MopiBHAHHSA ePEKTUBHOCTI Pi3HMX anropuTMiB COpPTYBaHHA (KBagpaTU4HI, LBUOKE
COpTyBaHHs, 3nuTTA). Peaniszauis 6GiHapHOro nowwyky Ta aHari3 noro CKnagHocTi.

3aranom Y, bi=01

CamocrTinHa po6oTa
[lo camocTinHOT pob0TK BIQHOCUTLCS CaMOCTIlHE OnpaLoBaHHS TEOPETUYHOIO MaTtepiany.

OnpautoBaHHs TeOpeTUYHOro maTtepiany

TemMn caMmOCTIMHOIO BUBYEHHS KinbkicTb roguH

Tema 1. BcTtyn Ao Kypcy. 11
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Anzopummu ma cmpyKkmypu 0aHux «XapKiBCBEKMI MOAITEXHIYHMIT IHCTUTYT »




IcTOpist pO3BMTKY MOB NporpamMyBaHHsi. [MOKOMNiHHA MOB MpOrpamyBaHHS.
MopiBHAHHS KOMNINLOBAHUX Ta IHTEPNPETOBaHNX MOB.

Tema 2. Komninsuis nporpamu, git, Makefile. 11
HanawTyBaHHs cepepoBuwa nporpamyBaHHa (IDE, komninsatop). OCHOBHI

KomaHau git (clone, commit, push, pull, merge). MNMpuknagn npoctux Makefile ons
KOMMINAUiT NPoeKTiB. TUMNOBI NOMUITKX NPW KOMMINALIT Ta iX YCYHEHHS.

Tema 3. OCHOBHI TMNU Ta CTPYKTYpPU AaHUX. 11
BuByeHHs1 cucTemMm umcneHHs  (OBOIYHA, LWICTHAALUATKOBA, BiCiMKOBA).
lMepeTBOpPEHHS MidX TUNaMn gaHux. Tabnuus npiopuTeTiB onepaTopis.

Mpuknagun po3pobku NpocTux o64YncnoBanbHMUX Nporpam.

Tema 4. BukopuctaHHs onepartopiB. 11
Mobynoea noriyHMx Bupasis. 3acTocyBaHHs BKrageHux onepaTtopis if. Peanisauis
©aratoBapiaHTHOro Bnbopy yepes switch-case. [loGygosa Br0oK-cxem 45151 yMOBHUX
oneparopis.

Tema 5. Uuknu. 11
Tabnuusa BigMiHHocTen MK umknamu for, while, do-while. BukoHaHHS 3aBAaHb Ha
o64ncneHHs cymu, [obyTKy, hakTopiana. BukopmucTaHHsa BKNageH X LuKniB.

MobynoBa 6nok-cxem UMKniB.

Tema 6. Macusm. 11
BBeneHHs Ta BMBEOEHHSA efieMeHTiB Macuay. Mowyk
MaKCcMMarbHOro/MiHiManbHOro 3Ha4yeHHsi B Macuei. COpTyBaHHS MacuBy Pi3HUMM

mMeTogamu  (BCTaBkamu, BMOOpPOM, WBMAKE COpTyBaHHs). Pobota 3
BaraToBUMIpHUMM MacMBamMu (MaTpuUsSMin).

Tema 7. DyHKUii Ta MOAYbHE NPOrpaMmyBaHHS. 10
Mpuknagn BuKOPUCTaHHA 6GibnioTeYHNX maTeMaTUYHUX YHKUiIA. [TOpIBHSHHSA

nepedadi aprymeHTiB «3a 3HA4YeHHAM» Ta «3a MocunaHHsaM». HanmcaHHs
pekypcuBHUX nporpam (caktopian, yicna PidboHauvi). BukopuctaHHs reHepaTtopa
nceenoBUNagKoBmx Yncen. Npuknagm nepeBaHTaXXeHHs (PYHKLIR.

Tema 8. Bnok-cxemu Ta ochopMmneHHs Koay. 10
CTBOpeHHs  Briok-cxem  ANA  pPoO3rany>XeHux i UMKMAIYHMX  anropuTMiB.
[okymeHTyBaHHA koay 3a gonomoroto Doxygen. BukopuctaHHa Markdown Ans
HanucaHHA 3BiTiB. NpaBuna i cTaHgapTM oopMMEHHS Kody (CTUIb, KOMeHTapi,

BigCTYNN).

3aranbHa KinbKicTb roavH 86

HecdopmanbHa ocBiTa

3pobyBay Mae MOXNMBICTb Mepe3apaxyBaTM OKpeMi TemMn abo Kypc LUMASXOM: MPOXOOAXKEHHS
NPOMECINHMX KyPCIB UM TPEHIHTiB, OHMANH-OCBITW, NPOMECIHMX CTaxyBaHb, y cdepi, o Bianosigae
HaBYanbHUM LiNAM AUCLUMNIHK.

[ns 3apaxyBaHHs1 HEOOXigHO HagaTu: cepTudikaT (ENEKTPOHHUI abo ApyKOBaHMI) NPO NPOXOLKEHHS
KypCy/CTaxyBaHHS, Onnc Nporpamun TPEHIHry i3 3a3HadYeHHsM 3MIiCTy TeM, 06csry Ta TpMBasnocTi.

PekomeHaoBaHi Kypcu, TPEHIHIM, CTaXXyBaHHS

1. OHnanH-kypc CISCO «C++ 2, Introduction to Data Science»
https://www.netacad.com/catalogs/learn?category=course
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https://www.netacad.com/catalogs/learn?category=course

INitepatypa, HaBYanbHi MmaTepianu Ta iHcpopmauinHi pecypcu

OcHoBHa nitepartypa

1. Marcello La Rocca. Advanced Algorithms and Data Structures. / Marcello La Rocca. - New York: Manning
Publications Co., 2021. - 768 p.

https://books.google.com.ua/books/about/Advanced Algorithms and Data Structures.html?id=XPQ1EA
AAQBAJ&redir esc=y

2. KpeHeBud Al Anroputmun i cTpykTypu ganux. MNigpyyHuk. / A, KpeHesud. — K.: BIL, "Kniscbkun
YHlsepCMTeT" 2021.-200 c

danykh pdf
3. Helmut Knebl. Algorithms and Data Structures: Foundations and Probabilistic Methods for Design and

Analysis / Helmut Knebl. - Cham: Springer Nature Switzerland AG, 2020. - 349 p. - Pexum goctyny:
http://repository.kpi.kharkov.ua/handle /KhPI-Press/50239.

4. AnropntmMun Ta CTPYKTYpPY AaHux: NpakTukyM: Haed. noci6./H.K. CtpaTtieHko, M.[. Nognesckknn, 1.0.
bopogiHa.- Xapkis: HTY "XIl", 2017. - 224 c.
https://repository.kpi.kharkov.ua/server/api/core/bitstreams/8be9ee4f-7db1-45d5-8f57-
9¢8e6d0bd982 /content

5. MeTogunyHi BKasiBKM 0O BUKOHAHHSA nabopaTopHux pobiT 3 Kypcy "AnroputMu i CTPYKTypu gaHux"
[EnekTpoHHui pecypc] / yknag. H. K. CtparTieHko, |. O. BopogiHa ; XapKiBCbKUI NOMAITEXHIYHWI iH-T, HaL.
TEXH. YH-T. — [EnNeKkTpoH. TeKkcToBi AaHi. - XapkiB, 2017. - 36 c. - Pexum goctyny:
http://repository.kpi.kharkov.ua/handle /KhPI-Press/26426.

6. €scee C.IN. KIBEPBESIIMEKA: KPUMNTOIMPA®IA 3 PYTHON: Haed. noci6H. / C.IN. €scees, O.B.
LWmaTko, O.I'. Koponb - Xapkie: BugaBHuuTteo «Hoeun Ceit - 2000», 2021. -120 c.

https://drive.google.com/drive/u/1/folders/1wOTN8N-GBGOO6AnviQHU1SdBl3xCaUju

HopatkoBa nitepartypa

1. Donald Knuth. The Art of Computer Programming, Volume 4, Fascicle 5: Mathematical Preliminaries
Redux; Introduction to Backtracking. / Donald Knuth. - Boston: Pearson Education (US), 2020. - 320 p.
https://api.pageplace.de/preview/DT0400.9780134671833 A39997762/preview-

9780134671833 A39997762.pdf

2. Florian Jaton, Geoffrey C. Bowker. The Constitution of Algorithms: Ground-Truthing, Programming,
Formulating. / Florian Jaton, Geoffrey C. Bowker. - MIT Press Ltd, United States, 2021. - 400 p.
https://florian-jaton.com/resources/jaton 2021 the-constitution-of-algorithms.pdf

3. Shmuel Tomi Klein. Basic Concepts In Algorithms. / Shmuel Tomi Klein. — Singapore: World Scientific
Publishing Co Pte Ltd, 2021. - 364 p.
https://books.google.com.ua/books/about/Basic Concepts in Algorithms.html?id=8NpdzgEACAAJ&redir

esc=y
4. Hemant Jain. Problem Solving in Data Structures & Algorithms Using Python. /Hemant Jain. -
Independently Published, 2019. - 416 p.

https://books.google.com.ua/books/about/Problem Solving in Data Structures and A.html?id=XpdKMQ
AACAA]&redir esc=y

5. Hemant Jain, Problem Solving in Data Structures & Algorithms Using C. /Hemant Jain. - Independently
Published, 2018. - 556 p.

https://books.google.com.ua/books/about/Problem Solving in Data Structures and A.html?id=6ln MA
AACAA]&redir esc=y

6. Steven S. Skiena. The Algorithm Design Manual. 3rd ed. / Steven S. Skiena. — Cham: Springer Nature
Switzerland AG, 2020.- 793 p.

https://mimoza.marmara.edu.tr/~msakalli/cse706 12/SkienaTheAlgorithmDesignManual.pdf

7. Menewko €.B., Aknmenko M.C., MNoniwyk J1.1. Anroputmu Ta CTpyKTYypu gaHnx: HaB4yanbHWU NOCiOHMK
ONS CTYAEHTIB TEXHIYHMX CreulianbHOCTEN OEHHOI Ta 3a04HOI hopMM HaBYaHHSA. — KponuBHULBKWIA:
Bupaseub - Jlncenko B.®., 2019. - 156 c.
https://dspace.kntu.kr.ua/server/api/core/bitstreams/46all5be-c271-4ab0-bfb5-
62dca34b7d6a/content
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https://books.google.com.ua/books/about/Advanced_Algorithms_and_Data_Structures.html?id=XPQ1EAAAQBAJ&redir_esc=y
https://books.google.com.ua/books/about/Advanced_Algorithms_and_Data_Structures.html?id=XPQ1EAAAQBAJ&redir_esc=y
https://www.mechmat.univ.kiev.ua/wp-content/uploads/2021/09/pidruchnyk-alhorytmy-i-struktury-danykh.pdf
https://www.mechmat.univ.kiev.ua/wp-content/uploads/2021/09/pidruchnyk-alhorytmy-i-struktury-danykh.pdf
http://repository.kpi.kharkov.ua/handle/KhPI-Press/50239
https://repository.kpi.kharkov.ua/server/api/core/bitstreams/8be9ee4f-7db1-45d5-8f57-9c8e6d0bd982/content
https://repository.kpi.kharkov.ua/server/api/core/bitstreams/8be9ee4f-7db1-45d5-8f57-9c8e6d0bd982/content
http://repository.kpi.kharkov.ua/handle/KhPI-Press/26426
https://drive.google.com/drive/u/1/folders/1wOTN8N-GBGO06AnvjQHU1SdBl3xCaUju
https://api.pageplace.de/preview/DT0400.9780134671833_A39997762/preview-9780134671833_A39997762.pdf
https://api.pageplace.de/preview/DT0400.9780134671833_A39997762/preview-9780134671833_A39997762.pdf
https://florian-jaton.com/resources/jaton_2021_the-constitution-of-algorithms.pdf
https://books.google.com.ua/books/about/Basic_Concepts_in_Algorithms.html?id=8NpdzgEACAAJ&redir_esc=y
https://books.google.com.ua/books/about/Basic_Concepts_in_Algorithms.html?id=8NpdzgEACAAJ&redir_esc=y
https://books.google.com.ua/books/about/Problem_Solving_in_Data_Structures_and_A.html?id=XpdKMQAACAAJ&redir_esc=y
https://books.google.com.ua/books/about/Problem_Solving_in_Data_Structures_and_A.html?id=XpdKMQAACAAJ&redir_esc=y
https://books.google.com.ua/books/about/Problem_Solving_in_Data_Structures_and_A.html?id=6ln_MAAACAAJ&redir_esc=y
https://books.google.com.ua/books/about/Problem_Solving_in_Data_Structures_and_A.html?id=6ln_MAAACAAJ&redir_esc=y
https://mimoza.marmara.edu.tr/~msakalli/cse706_12/SkienaTheAlgorithmDesignManual.pdf
https://dspace.kntu.kr.ua/server/api/core/bitstreams/46a115be-c271-4ab0-bfb5-62dca34b7d6a/content
https://dspace.kntu.kr.ua/server/api/core/bitstreams/46a115be-c271-4ab0-bfb5-62dca34b7d6a/content

8. Anroputmu, gaHi i cTpykTypu. [TekcT], HaBy. nocib. / B.M. Ineman, O.I1. IBaHoB, J1.0. MNanik. JHinponeT.
HaL.. YH-T 3ani3H. TpaHcn.im. akag. B. JlazapsiHa. - [Hinpo, 2019.- 134 c.
https://crust.ust.edu.ua/server/api/core/bitstreams/16eada7c-c082-46f7-af81-1d6e97ac9320/content
9. bopogakiHa .J1. Teopiss anropnTmiB: NOCIOGHUK Ons1 CTYAEHTIB BMLMX HaBYanbHUX 3aknagis —-LleHTp
HaBYarnbHol nitepaTypun, 2018. - 184 c.

http://irb.nubip.edu.ua/cgi-

bin/irbis64r 14/cgiirbis 64.exe? LING=&C21COM=F&121DBN=BO0OKS READER&P21DBN=BOOKS&Z21ID

=&Image file name=Borodkina Teorij%20algorutmiv.pdf&mfn=356&FT REQUEST=&CODE=213&PAGE=

1

10. Allen Downey. Think Data Structures / Allen Downey. - O'Reilly Media, Inc, USA, 2017. - 155 p.
https://greenteapress.com/thinkdast/thinkdast.pdf

11. Marcin Jamro. C# Data Structures and Algorithms: Explore the possibilities of C# for developing a
variety of efficient applications / Marcin Jamro. — Birmingham: Packt Publishing Limited, 2018. - 292 p.
https://books.google.com.ua/books/about/C Data Structures and Algorithms.html?id=Cd9YDwAAQBA

&redir esc=y
Cuctema ouiHOBaHHA

MigcymkoBa ouiHKa 3 OCBITHBOIO KOMMOHEHTa BM3HA4YaeTbCA BiANOBigaNbHUM NEKTOPOM 32 TeMamu,
BMOAMM 3aHATb, TOLLO Y BiANOBIAHOCTI 4O cunabycy i € iHTerpanbHOK OLIHKOIO pe3yrnbTaTiB yCiX BUg,
HaBYanbHOI AisnbHOCTI 3400yBadva BuLLOIT ocBiTK. [iacyMKoBa oOLiHKa NOBWHHA BigobpaxaTu BCi OLiHKN
3a CKnagoBUMM HaBYaIIbHOMO NPoLECy 3 ypaxyBaHHSM iX BaroBMX NOKa3HUKIB k:

IMOTOYHNIM KOHTPONb KoHTpornbHi poboTn IHgmBigyansHe MigcymKoBUIM KOHTPOIb
(NpakTU4Hi, cemiHapcbki,  (3a HasiBHOCTI), ko 3aBOaHHSA (ana OK 3icnutom), ky
nabopaTopHi 3aHATTA), kq (3a HasBHOCTI), k3

0,6 0,1 0,3

Cyma koedilieHTiB MOBMHHA cKNnagaTtu oanHnLo: k1 + ko + k3 + k4 = 1. MigOip BaroBnx koedilieHTIB
NiACYMKOBOT OLiHKM 34iICHIOE PO3POBHUK KypCy.
Po3paxyHOoK nigcyMKOBOT OLLIHKM NPOBOANTBLCA 3a OPMYIIOHD:

o=rn 'k1+K'k2+| -k3+I'I|<~k4
pe: [1-cepeagHboO3BaXeHa cepeHs OLiHKa 3a NOTOYHUI KOHTPOIb
| — ouiHKa 3@ BUKOHAHHS iHOMBIQYaNbHOro 3aBaHHs
K - cepegHbo3BaXKeHa OLiHKa 3a KOHTPOJIbHi poboTH
K — ouiHKa 3a NiACYMKOBUW KOHTPOSTb

_I'I1-a1+l'lz'a2+...+l'ln-an
- n
Ui W

Ae:  a;- BaroBMmn KoeiLieHT 3a KOXXHe NpakTuyHe (cemiHapcbke) abo nabopaTopHe 3aHATTS.

n

_Kl -b1+K2 'b2+...+Km bm
E?;l bi
ae: b, - BaroBum KoediLieHT 3a KOXXHY KOHTPOSbHY poBoTy.

K

LLikana ouiHOBaHHA
MoTou4Hi ouiHKM 3a kKOXHY cknagosy (N, K, |,...)

; Cyma . .
BMCTaBNAOTHCA 3@ 100-6aNbHOI0 LWKANOK 3MAHO 3 5. Hio Hauionanbha ouinka ECTS
I'IOJ'IO)KGHHFHYI «I_.IDO KDVITveDII Ta CVICTeMV' OLlIH}OB"aHHFI 90-100 BigMiHHO A
3Ha!-|b Ta BMiHb i NpO penTuHr 3006yBadiB BULLOI 89-89 [o6pe B
oCBITU» HTY «X[I». 75-81 Lo6pe C
64-74 3aa0BiNbHO D
AneopumMU ma cmpykmypu daHux H@E HamionaABHMIT TEXHIYHNMI yHiBEpCHTET
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https://crust.ust.edu.ua/server/api/core/bitstreams/16eada7c-c082-46f7-af81-1d6e97ac9320/content
http://irb.nubip.edu.ua/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=&Image_file_name=Borodkina_Teorij%20algorutmiv.pdf&mfn=356&FT_REQUEST=&CODE=213&PAGE=1
http://irb.nubip.edu.ua/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=&Image_file_name=Borodkina_Teorij%20algorutmiv.pdf&mfn=356&FT_REQUEST=&CODE=213&PAGE=1
http://irb.nubip.edu.ua/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=&Image_file_name=Borodkina_Teorij%20algorutmiv.pdf&mfn=356&FT_REQUEST=&CODE=213&PAGE=1
http://irb.nubip.edu.ua/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=&Image_file_name=Borodkina_Teorij%20algorutmiv.pdf&mfn=356&FT_REQUEST=&CODE=213&PAGE=1
https://greenteapress.com/thinkdast/thinkdast.pdf
https://books.google.com.ua/books/about/C_Data_Structures_and_Algorithms.html?id=Cd9YDwAAQBAJ&redir_esc=y
https://books.google.com.ua/books/about/C_Data_Structures_and_Algorithms.html?id=Cd9YDwAAQBAJ&redir_esc=y
https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty

MigcymkoBa oLiHKa BUCTaBNAETLCSA BigNOBIAHO 4O 60-63 3ap0BinbLHO E
po3paxoBaHoi O 3 OKPYrMeHHAM 40 HAaNGMX4oro 35-59 HesagoBinbHO FX
Linoro ymncna B GinbLly CTOPOHY. (noTpibHe pogaTkoBe
BMBYEHHA)
1-34 HesagoBinbHO F
(NoTpiGHe NOBTOpPHE
BMBYEHHSA)

Hopmu akagemiuyHOI eTUKM i NosiTUKa Kypcy

3n06yBay BULLIOT OCBITM NOBUHEH JOTpUMyBaThCs «Kogekcy eTukn akagemMidHMx B3aEMOBIOHOCUH Ta
nobpoydecHocTi HTY «XIl»: BUABNATU ANCLUMNIIHOBAHICTb, BUXOBAHICTb, 4OOPO3MUNIMBICTb, YECHICTb,
BignoBiganbHicTb. KOHNIKTHI cuTyauii NOBUHHI BigKpUTO 0GroBoptoBaTUCS B HABYaNbHMX rpynax 3
BUKNagadem, a Npn HEMOXITMBOCTI BUPILLEHHS KOHAMIKTY — AOBOANTUCS OO BigoMa criBpOoOITHUKIB
ANPEKLIT IHCTUTYTY.

HopmaTusHo-npaBoBe 3abe3nevyeHHs BNPoOBaIKEHHS NPUHLMNIB akageMivHoT gobpoyvecHocTi HTY
«XIl» poamileHo Ha canTi: http://blogs.kpi.kharkov.ua/v2 /nv/akademichna-dobrochesnist

NMoropxeHHA

Cwunabyc norogxeHo 30.08.2025 o @ 3asiayBay kadeapu
Ceprin EBCEEB
30.08.2025 MapanT Ol

PomaHn KOPOJbOB

HamionaAsHuM TeXHIYHMIT yHIBEPCUTET
«XapKiBCBEKMI MOAITEXHIYHMIT IHCTUTYT »

Anzopummu ma cmpykmypu 0aHux


http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

