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KaHgngaTt TEXHIYHMX HayK, CTapLUnii HAyKOBUI CMiBPOBITHUK Kadbeapu
kibepbesnekn HTY «XMI».

Kinbkictb HaykoBux nybnikaui: 6Ginbwe 60 nybnikauin, 25 crtaten y
3aKOPAOHHMX BMAAHHAX Ta ¢baxoBUX BMAAHHAX YKpaiHW, 6 MNaTeHTiB Ha
KOPUCHY MoOAerb, rapaHT OCBiTHbO-NPOdECinHOI nporpamn "HauioHanbHa
Gesneka y cdepi kibep3axucty" nepioro (6akanaBpCbKOro) piBHA BULOI
OCBITW.

JeTanbHille Npo BMKNagaya Ha canti kadeapu

3aranbHa iHcpopmauis

AHoTauin

HaBuyanbHa gucumnnida "Anroputmn Ta CTpYKTypu AaHmx" € 060B'A3KOBOO HaBYarIbHOK AMCLMMIIIHOLO.
OucumnniHa cnpsiMoBaHa Ha O3HANOMMEHHS CTYOEHTIB 3 CydacHUMM NOrnsgaMmm Ha anropuTMiudHi
npouecu; HaBYNTU OCHOBHMM TEXHOMOTYHNM 3acobam po3pobkn Ta aHani3y anropuTmis.

MeTa Ta uini gucumnniHu

dopMyBaHHS y CTYAEHTIB CUCTEMM 3HAHb NPO Ga30Bi CTPYKTYpPWU OAHUX i OCHOBHI 0G4YMCrOBarbHi
anropuTMn, a TakoX npuadaHHs NPaKTUYHUX HABUYOK 3 MPOEKTYBaHHS, PO3pobreHHs Ta aHanisy
anropuTMIB, OLiHIOBaHHSA X e(pEKTMBHOCTI Ta CKNagHoOCTI.

dopmart 3aHATb
Jlekuii, nabopaTopHi 3aHATTS, caMOCTinHa poboTa, KoHcynbTadii. [MigcyMKoBUIA KOHTPONb — iCANT.
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KomneTteHTHOCTI

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

3K7. 3gatHicTb 4o nowwyky, 06pobneHHs Ta aHani3y iHdopmaLii 3 pisHUX gxxepern.

3K8. 3gaTHicTb BMKOPUCTOBYBATU iHCpOpMaLiiHi Ta KOMYHiKaLiHi TEXHONOTIT i Ha Wit OCHOBI hopmyBaTK
edeKTUBHY cucTeMy iHpOpMaLiNHO-aHaNITUYHOro 3abe3neyeHHs NIATPUMKN NPUAHATTS YNPaBniHCbKNX
pilleHb LWoao 3anobiraHHs, NpoTuAil Ta HerMTpani3auii 3arpo3 HalioHanbHiI 6e3ned;.

CK10. 3paTHicTb 3acBotoBaTM OCHOBHI TEOPETMYHI MOHATTA Ta HaOyTTS NPaKTUYHUX HaBUYOK
OOCHILKEHHS, NiArOTOBKN JOKYMEHTIB Ta IX BUKOPUCTAHHS B YNPaBMiHCBKIN QisfTbHOCTI.

Pe3ynbTaTtn HaBYaHHSA

PH3. BMiTn 3a gornomoroto abCTpakTHOrO MMUCMEHHS, aHanidy Ta CUMHTe3y OUiHioBaTU pesynbTaTu
NpoEeCIVHOI fisinbHOCTI Ta 3abe3neyyBaTH i IKiCTb, BYTU KPUTUYHUM | CAMOKPUTUYHUM, HANOMErNMMenm
LLIOAO NOCTaBEHNX 3aBAaHb i B3ATMX 3060B’s13aHb.

PH7. BMiTK BUSBNATK, CTaBUTK Ta BUPiLLYBaTK NPodeCinHi 3aBOaHHA, BMITU y3aranbHOBaTU OTPUMaHi
pesynbTaTt, 06pobnATK Ta aHanisyBaTh iHpopmauito 3 pisHMX Axepes, 0opMoBaTH | NPe3eHTyBaTH
pesynbTaTu JOCNigKeHb BiANOBIAHO 4O BUMOT.

PHS8. BmiTn BukopmuctoByBaTi iHOpMaLUilHi Ta KOMYHiKaLinHi TEXHOMONIT | Ha Uil OCHOBI hopmyBaTu
edeKkTUBHI cncteMmn iHopMaLiiHo-aHanITUMHOro 3abe3neyYeHHs NIATPUMKN NMPUAHATTA pilleHb WOAO0
3anobiraHHsA, NpoTUAIl Ta HEMTpani3auii 3arpo3 HauioHanbHin 6e3neku.

PH10. BmiTn aHanisyBatv BMKIMKM Ta 3arpo3n HauioHanbHin 6es3neui 3a Hanpamamu npogecinHoi
[isiNbHOCTI Ta CMHTE3yBaTK iHhbopMaL,ito Woao po3pobieHHs Ta peanisadii cTpaTerin y BUsHavanbHuX
chbepax HauioHanbHOI 6e3nekn (NOMITUYHIN, EKOHOMIYHIN, couianbHin, 'yMaHiTapHin).

PH18. Po3ymiT OCHOBHI TEOPETUYHI NOHATTS, 3aCTOCOBYBaTWN HAbyTi NPaKTUYHI HABUYKN AOCHIOXKEHHSA
Ta NigroToBKM OOKYMEHTIB, iX NPaBUNbHOIO BUKOPUCTAHHS B YNPaBniHCbKIN OiSnbHOCTI.

O6car gucumnniHu

3aranbHui obesar aucumnninm 150 roa. (5 kpeauTie ECTS): nekuii - 32 roa., nabopatopHi pobotn — 32
rod., caMocTinHa poboTa - 86 rog.

NMepeaymoBu BUBYEHHA AUCUUNNiHU (MPEepPEKBI3UTK)
OcHoBM NporpamMmyBaHHsi.

Ocob6nuBocTi AucUMNMiHW, MeToaAMn Ta TeXHONorii HaBYaHHA

B xogi BuknagaHHA AMCUMNNIHKM BUKNAga4YeM 3aCTOCOBYKOTLCA MOSACHIOBANbHO-INIOCTPATUBHUIA
(iHopMaLinHO-peLenTUBHMIA) Ta PENPOSYKTUBHUA METOAM HaBYaHHS. B akocTi MeToAiB BUKNagaHHS,
SKi HanpaBfeHi Ha akTuBI3aUil0 Ta CTUMYMOBaHHS HaBYarbHO-Mi3HABaNbHOI OisinbHOCTI 3406yBadviB,
3aCTOCOBYHOTbCS Npe3eHTaLii, 6ecian, iHaneigyanbHi rpynoBi NPOEKTU, MancTep-Knacwu.

lNMporpama HaB4YasnbHOI AUCLUNNIHN

HaB4yanbHi 3aHATTA

JNekuii
Temun nekuin KinbkicTb roguH
Tema 1. BcTtyn fo CTpyKTYp AaHUX Ta anropuTmiB. 2

MOHATTA CTPYKTYP OaHMX Ta iX knacudikauida. dopmanisauisi NOHATTS anroputmy.
OcHOBHI HanpsiMkn B Teopii anroputmiB. [pakTUyHe 3acToCyBaHHsS pe3ynbTaTis
Teopii anropuTMiB.

Tema 2. Ba3oBi CTPYKTYpU AaHUX. 2
Macueu. Ctekun. Yeprn. 3B'a3Hi cnuckn. Xew-Tabnuui. MNpsamMa agpecauia. Xeww-
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dyHKUiT. [BiNKOBI AepeBa nowyky. YepBoHO-YOpHI AepeBa.

Tema 3. AnroputTMu cCopTyBaHHSA, 3NTUTTA Ta NOLUYKY. 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. 3nNuUTTH
nocnigoBHocTen. biHapHU NowwyK.HWXHI OUIHKM WBWAKOCTI copTyBaHHA. [depeBo
po3B’a3kiB. CopTyBaHHSA NigpaxyHKOM.

Tema 4. KombGiHaTOpHI anroputmm. 2
eHepaTopn  NceBOOBMMAAKOBMX  yucen. BractuBocTi BMNAgKoBMX — Ta
ncesaoBUNagKkoBux umncen. MNowmvpeHi Hegonikv reHepaTopiB NCEBAOBUNAAKOBUX

yncen. JNiHINHWIA KOHrpyeHTHUI MeTo,. Buxop MepceHHa.

Tema 5. DyHaameHTanbHi anroputTMmu Ha rpacdpax i aepeBax. 2
MpeacTtasneHHs rpadie. BepwmHn. Pebpa. OpieHToBaHi Ta HEOpIEHTOBaHI rpadw.

Cnuncok cymMmikHUX BeplunH. Matpuus cymixkHOCTI. Po3pigxkeHnin rpady. 3BaxeHui

rpadp. Mowyk B rmmbuHy. MNowyk B wupuHy. [epeBa nowyky. PekypcuBHa Ta
HepeKypcuBHa peanisauil nowwyky y rpadi. TononoriuyHe copTyBaHHS.

Tema 6. FeomeTpuyHi anroputTmn. 2
BnactusocTi Bigpi3kiB. Onykna kombGiHauis. BektopHun pgobytok. Hanpsimok
nosopoTy. [lepeBipka nepexpeleHHs Bigpiskie. OOGMEXyHUUA MPSAMOKYTHUK.
BigHoweHHs nopsigky Ha Bigpiskax. MobygoBa onyknoi 0OOMNOHKW. AnNroputm
Npexema. Anroputm [xapsica. Metog gogasaHHs To4ok. CknagHicTb anroputmis
no6ynoBu onykrnoi 060NOHKMU.

Tema 7. KpuntorpadiyHi anroputmm. 2
Knacudikauis kpuntorpadivyHmnx anroputmis. KppntTocucTeMu i3 3aKkpuTUM KroveM.

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

Llesapsa Ta BixxuHepa. Kpuntocuctemu 3 Bigkpntum Krntovem. NoHATTS BigKpUTOro

kntoya. PyHkuia  Ennepa.  KpuntorpadivHi  xew-cpyHkuii.  HeobxigHicTb
KpunTorpadivyHoro WndpyBaHHS.

Tema 8. EBpUCTUYHI anroputmn. 2
OuiHka sKocTi HabnwkeHoro anroputMmy. Cxema HaOnwKeHHA Onsi 3agaHoi
onTuUMi3auiiHOI 3aadi. 3agaya nNpo NOKpUTTS BEPLUMH. HabnvkeHnii anropntm ang

MOLUYKY MOKPUTTSA BEPLUUH. MakcumanbHa nomMmunka HabnumxkeHoro anroputmy ans

MOLIYKY MOKPUTTA BepluH. 3agava KomiBosbkepa. HepiBHICTb TpPUKyTHUMKA.
HabnwkeHun anroputm pgnst 3agadi komiBosbkepa. MakcumanbHa nomurika
HaGMMXXEHOro 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 pyHKUiT Ta
nosHadeHHs. Cymun Ta ixHi BnactusocTi. [porpecii. Cymu pisHuub. OuiHkK cym.

IHayKUis. MNovneHHe NopiBHSHHS.

Tema 10. Pekypcis. 2
AnropuTMmiyHa cucTemMa Ha OCHOBI pPeKypcuBHUX pyHKUin. MeTon nigcTasku.
Cnocobu BragaTu oOUiHKY (aHanoris, nocnigoBHI HabnwxeHHs). |HOyKuis Ta
napagokc BuMHaxigHuka. 3amiHa 3MiHHUX. [lepeTBopeHHs Ha cymu. ITepauii
cniBBigHoLWeHb. [lepeBo pekypcii. 3aranbHe pilleHHS BENMKOMO KIacy PEKYPEHTHMX
cniBBigHoweHb. OcHoOBHa TeopeMa nMpo pPeKypcuBHi  OUuiHKW. [puknagm
BUKOPUCTAHHSA OCHOBHOT TEOpEeMU NPO PEeKYPCUBHI OLLIHKM.

Tema 11. AnropuTMidHi cTparTerii. 2
MpuHuMn «Po3ainan i naHy». Posnoain Ha nigzagadi. AnHamivyHe nporpamyBaHHs.
3agada Npo MHOXeHHs MaTpuub. OuiHka CKnagHOCTI anropuTtMy po3B’si3aHHSA
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3agadyi Npo MHOXEHHs MaTpuub. 3agada npo MowyK HanbBiNbLOol ChifbHOT
nignocnigoBHOCTI. [loBXWHA HaNBINbLUOI CNiNbHOI NiANOCNIgOBHOCTI. BigTBOpEHHS
HamGinbLOoI cninbHOI NnignocnigoBHocTi. KaaibHi anropntmun. 3agaya npo po3noain
3asBok. AMopTu3auinHui aHania. Metoa rpynyBaHb. Metoa nepegnnatu. Metoa
noTeHuianis.

Tema 12. OcHOBM Teopii 064NCNIOBAHOCTI. 2
MoHaTTa obumucnoBaHOCTI 1 obuucntoBanbHi npouenypw. MNoHATTS BigHOCHOrO
anropuTMy 1 BiAHOCHOI OOYMCMNIOBAHOCTI, MOHATTA 3BeAeHHs. MawwnHa TopuHra.

CknagoBi YacTvHy MawnHn TopuHra. MoxnmeocTi MmalumHu TropuHra. InocTtpadis

po6oTn mMawwmHuM TropuHra ans npoctux anropuTtmiB. OCHOBHa rinoTesa Teopil
anropuTmiB. ANropuTMIYHO HEPO3B'A3HI Npobnemu.

Tema 13. Knacu cknagHocrTi. 2
MoniHomianbHWn Yac. EdektnBHu anroputm. AGCTpakTHa 3agada. lNoniHomianbHa

3agada. PopmanbHi MOBKM NS 3agady po3B’A3yBaHOCTI. [lepeBipka HanexHocCTi 4o

MoBWU Ta knac NP. 3agaya npo raminibTOHOB LUK y rpadi. Anroputm nepesipkn. NP-

BaXkki 1 NP-noBHi 3agadyi. Knac NP.

Tema 14. NMapanenbHi Ta po3nogineHi anroputmu. 2
OcHoBu napanenbHux obumcneHb. Mogeni napanenbHux oduncneHs (PRAM, BSP).
MapanenbHi anropyTMu COPTYBaHHA Ta nowyky. PosnogineHi anroputmu
CVMHXpPOHi3aLii Ta y3romkeHHs. 3acToCyBaHHA B CyyacHux OGaratosgepHux
cucTeMax.

Tema 15. AnroputTmun Ha psaaKax i TeKkctax. 2
OcCHOBHI onepauii  Hag  psgkamu.  Anroputmmu nowyky  nigpagka
(Knyt-Moppic-TpatT, Bonep-Myp, Pa6iH-Kapn). Anroputmn nobygoeu cydikCHMX

CTPYKTYp (cyddikcHi macueu, cydikcHi aepeea). CTUCHEHHSI TEKCTIB: anroputMu

LZ77, LZW, Huffman pgns psgkiB. 3acTtocyBaHHS B MOLIYKOBUMX cucTtemax i
BioiHdbopmaTmLi.

Tema 16. ANropuTMu B LUTYYHOMY iHTENEKTi Ta MalLMHHOMY HaBYaHHi. 2
AnropnTMun NOLLYKY B NPOCTOpi cTaHiB (A%, IDA*, NOWYK Y LWWMPUHY 3 NPIOPUTETOM).

XKapibHi anroputmn Ta eBpuCcTUKM B 3agadax LUI. Anroputmn knactepusadii (k-

means, DBSCAN). ARNropyTMM HaBYaHHA 3 yuuTenem (rpagi€eHTHUA Cnyck).
BukopuctaHHs cTpykTyp AaHnx y ML (KD-gepesa, rpadoBi nigxoam).
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JNlabopaTtopHi 3aHATTA

Temn nabopaTopHUX 3aHATb Kinbkictb rognH Barosi
KoequilieHTn a

Tema 1. Ba3oBi cTpyKTypu AaHux: (CNUCOK, Yepra, CTek). 2 -
JTiHiMHI cTpykTypy gaHux: ornsag Ta npuvHumnu. OQHO3B’A3HI Ta

OBO3B’sI3HI CMMCKKU: peanisauis Ta onepaduii. Yepra: 3sBuyanHa,

Kinbuesa, npioputetHa. Ctek: npuHuun LIFO, peanisauis,

3aCTOCYBaHHS Y pekypcil.

Tema 2. Ba3oBi CTpPyKTypu AaHuMX: Xew-tabnuui; 4YepBOHO- 2 0,1
YOpHI AepeBa.

MpyHUMN poboTn xew-Tabnuub. MeToan pO3B’sI3aHHA KOMi3in

(BigKpuTa agpecauiqa, naHuUXKKN). banaHcoBaHi gepeBa: NOHATTS

Ta BNacTuBOCTI. YepBOHO-4YOpHI AepeBa: NpaBuia 6banaHCcyBaHHS,

npuknagu onepadcin.

Tema 3. AnropuTMu COpTyBaHHSI. 2 -
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CopTyBaHHA npocTuMM MeTogamn  (BUMOGOpPOM, BCTaBKaMu,
obmiHoM). LLBnake copTyBaHHSA: NMPUHLUMN «PO3AINAA | NaHym».
CopTyBaHHA 3nMTTAM: anropuTM Ta cknagHicTb. CopTyBaHHSA
nigpaxyHKoM, nopaspsagHe COpTyBaHHS.

Tema 4. KombiHaTOpHI anroputmu.

OcHoBHi  3agadi  koMbGiHaTOpuKW.  ANroputMun  reHepauii
nepecTaHoBOK. ANropuTMu reHepadii po3milieHb Ta KomGiHaLuin.
BukopuctaHHA nceBAOBMNAAKOBUX 4ucen Yy KOMBIHATOpHUX
3agadvax.

Tema 5. DyHaameHTanbHi anropuTMmu Ha rpadpax i aepeBax.
Ctpyktypn 36epiraHHa rpaciB (MaTpuusa CYMIKHOCTI, CMNUCOK
cymixHux). O6xig rpacdis y rmmbuHy (DES) Ta B wupuHy (BES).
TononoriyHe  copTyBaHHA.  MiHiManeHi  OCTOBHI  aepeBsa
(anroputmun lMpuma, Kpyckana). HankopoTwi wnaxu (anropntm
Heniketpn, bennmaHa-dopaa).

Tema 6. FeomMeTpUYHi anroputTmu.

BnactuBocTi BekTOpiB Ta Bigpi3kiB. [epeBipka nepeTuHy Bigpiskis.
Anroputm nobygosu onyknoi obonoHkn (pexema, [xapsica).
3apgadi obumcnoBanbHOI reoMeTpil y NpakTuLi.

Tema 7. KpuntorpadivyHi anroputmu.

CumeTpuyHi  wudpu:  npuknagn  (Uesaps, BixuHepa).
AcumeTpuuHi  wncppu: npuHuMn RSA. Xew-doyHKUiT Ta  iXHi
BnacTmnBocCTi. [pakTnyHe BUKOpUCTaHHSA KpunTorpadii (umdposui
nignuc, ceptudikaTu).

Tema 8. EBpUCTUYHI anroputmu.

MoHaTTa HabnwmkeHnx anroputMmiB. OuiHKa TOYHOCTI Ta
edekTMBHOCTI. EBpucTMkM Ona 3agad ontumisaudii  (3agada
KOMiBOS>KEPA, MOKPUTTS MHOXWH). [Mpuvknagn BUKOPUCTaHHA Y
LITYYHOMY iHTENeKTi.

Tema 9. MaTemMaTU4Hi OCHOBM aHani3y anropuTMiB.
AcumMnToTryHI HoTauii (0, Q, @). Knacu dyHkuin Ta ix pict. MeToau
aHanizy ckrnagHocTi. [NopiBHAHHA anropuTMmiB 3a 4acoBMMU Ta
NPOCTOPOBUMM BUTPaATaMW.

Tema 10. Pekypcisi. PEKypCUBHI OLiHKM.
MpuvHumn  pekypcii. [puknagn  pPeKypcuBHUX  anropuTMiB
(dpakTopian, ®iboHauui). [epeBO pekypcii Ta Woro aHania.
OcHoBHa TeopeMa Npo peKYPCUBHI OLLIHKM.

Tema 11. luHamivyHe nporpamyBaHHA. XKagi6Hi anroputmu.
MpuvHUMN  AauHamiyHoro nporpamyBaHHsA. [lpuknagn 3agad
(HanbinbLa cninlbHa NiANOCNIA0BHICTb, 3aga4a prok3aka). XKagibHi
anroputMm  Ta ix 3actocyBaHHA. [loOpiBHSAHHS  kagiGHuWX
anropuTMiB i3 AUHAMIYHUMMW.

Tema 12. OcHoBM Teopii 064YNCNIOBAHOCTI.

MoHATTS anroputmiyHoi obumucntoBaHocTti. MawwuHa TiopiHra:
CTPpyKTypa Ta MoOXnuBocTi. [puknagn anropuTtMiB Ha MalUuHi
TropiHra. ANropuTMiYHO HEPO3B'A3HI 3aaadi.

Tema 13. AnropuTMmiyHi cTparerii.
Peanizauis npuHuuny «Posainan i naHymny. MNpuknaam anroputmis:
WBKOKE  COPTYBaHHSA, COpPTyBaHHA  3nuTTtam.  [lpaktuka
BUKOPUCTaHHS agibHUX cTpaTerin.
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Tema 14. AnropuTMun Ha pagKax. 2 -
Mowyk nigpsgka (KHyt-Moppic-lpaTtT, Pabin-Kapn). Nobyaosa

Ta BUKOPUCTaHHSA cydikcHoro macusy. [NpakTnyHi 3agadi aHanisy

TEKCTIB.

Tema 15. MapanenbHi anropuTmMu. 2 -
MapanensHe copTyBaHHs. Po3napanentoBaHHSA NOLWYKY y rpadi.
OuiHka edpeKTMBHOCTI napanenbHMx ob4mcneHsb.

Tema 16. ANMropuTMH LUTYYHOIO iHTENEKTY. 2 0,1
Peanizauis anroputmy A*. lNMowyK y WUMPUHY Ta rMubuHy ans irop.
EBpuctnyHi nigxoam ona sagay ontumisadii.

3aranbHa KinbKicTb roguH 32 1

KoHTponbHi poboTtu

3a HasieHOCMI

TeMun KOHTPONbHUX POBIT Barosi
KoequiLieHTn b

Tema 1. AHani3s i peanisayisi anropuTMiB COPTyBaHHS Ta NOLUYKY. 0,1

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

3aranom 2;’;1 b;=0,1

CamocrTinHa po6oTa

[lo camocTinHOT po®0TK BIQHOCUTLCS CaMOCTIlHE OnpaLoBaHHS TEOPETUYHOIO MaTtepiany.

OnpauloBaHHs TeOpeTUYHOro maTtepiany

TemMn caMmOoCTIMHOIO BUBYEHHS KinbkicTb roguH

Tema 1. BcTtyn Ao Kypcy. 11
IcTOpis pO3BUTKY MOB NporpamyBaHHS. NMOKOMNiHHSA MOB NporpamyBaHHsI.
MopiBHAHHS KOMNINLOBAHUX Ta IHTEPNPETOBAHNX MOB.

Tema 2. Komninsuis nporpamu, git, Makefile. 11
HanawTtyBaHHa cepegoBsuwa nporpamyBaHHa (IDE, komningatop). OCHOBHI

KomaHam git (clone, commit, push, pull, merge). lNMpuknagn npoctux Makefile gns
KOMNIinsUii npoekTiB. TMNoBi NOMUAKM NPy KOMNIASUIT Ta TX YCYHEHHS.

Tema 3. OCHOBHI TUNK Ta CTPYKTYpPU JaAHUX. 11
BuByeHHss cuctemMm  umcneHHst  (OBOIYHA, LIICTHAOUATKOBA,  BiCIMKOBA).
[MepeTBOPEHHS MiX TUNamu gaHux. Tabnuus npiopuTeTiB onepaTtopis..

Mprknaam po3pobKu NPOCTUX 0BYUCOBANBHMUX NPOrpam.

Tema 4. BukopucraHHs onepartopiB. 11
Mobynoea noriyHMx BupasiB. 3acTtocyBaHHs BKrageHux onepaTtopis if. Peanisauis
OaratoBapiaHTHOro Bnbopy yepes switch-case. [loGygosa 6r10k-CXem 45151 yMOBHUX
oneparopis.

Tema 5. Luknn. 11
Tabnuus BigMiHHOCTEN MiX umknamu for, while, do-while. BukoHaHHs1 3aBOaHb Ha
obumncneHHst cymu, obyTky, dhakTopiana. BukopnctaHHsa BKnageHux LuKIiis.

MobynoBa 6nok-cxem LMKNIB.
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Tema 6. Macusm. 11
BBepneHHs Ta BMBEOEHHSA efieMeHTiB Macuay. Mowwyk
MaKCcMMarbHOro /MiHiManbHOro 3Ha4yeHHsi B Macui. CopTyBaHHS MacuBy pPisHUMM
mMeTogamu  (BCTaBkamu, BMOOpPOM, WBMAKE  COpTyBaHHs). Pobota 3
BaraToBUMIpHUMUM MacMBamMu (MaTpuLSMin).

Tema 7. DyHKUii Ta MOAyNbHE NpPOrpaMmyBaHHS. 10
Mpuknagn BUKOPUCTaHHA GibnioTe4YHUX maTemMaTUyHUX QYyHKUIA. [lOpiBHAHHSA

nepegadvi aprymeHTiB «3a 3HadeHHAM» Ta «3a nocunaHHsaMm». HanmcaHHs
pekypcuBHUX nporpam (caktopian, yicna PiboHauvi). BukopuctaHHs reHepaTtopa
nceenoBUNagKoBmx Yncen. Npuknagu nepeBaHTaXXeHHs (OYHKLIR.

Tema 8. Bnok-cxemu Ta ochopMneHHsA Koay. 10
CTBOpeHHs  Briok-cxem  ONA  poO3rany>XeHux i UMKMNIYHUMX  anropuTMiB.
[okymeHTyBaHHA koay 3a gonomoroto Doxygen. BukopuctaHHa Markdown ans
HanucaHHA 3BiTiB. NMpaBuna i ctaHgapTU oPOPMIIEHHA KoAY (CTUMb, KOMEHTapI,

BigCTYNMN).

3aranbHa KinbKicTb roguH 86

HedopmanbHa ocBiTa

3pobyBay Mae MOXNMBICTb Mepe3apaxyBaTM OKpeMi TemMm abo KypcC LIMASXOM: MPOXOOAXKEHHS
NPOMECINHMX KyPCIB UM TPEHIHTiB, OHMANH-OCBITW, NPOMECIHMX CTaxyBaHb, y cdepi, Wo Bignosigae
HaBYanbHUM LinaM aAncuunniHu.

[ns 3apaxyBaHHs1 HEOOXiAHO HadaTu: cepTudikaT (eNeKTPOHHUI abo ApyKOoBaHMI) NPO NPOXOLKEHHS
KypCy/CTaXyBaHHS, OMWC NporpamMu TPEHIHTY i3 3a3Ha4YeHHAM 3MiCTy TeM, 00cAry Ta TpuBarnocTi.

PekomeHaoBaHi Kypcu, TPEHIHIU, CTaXXyBaHHS

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

NitepaTtypa, HaB4YanbHi maTtepianu Ta iHhopmMauinHi 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

AAQBA]&redir esc=y

2. KpeHnesud Al. Anroputmu i ctpyktypu ganux. MNigpydnuk. / A, KpeHesud. — K.: Bl "KniBcbkun
YHiBepcuteT”, 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 gocrtyny:
http://repository.kpi.kharkov.ua/handle/KhPI-Press/50239.

4. AnroputmMn Ta CTPYKTYpU AaHuX: NpakTukyM: Haed. noci6./H.K. CtpatieHko, M.A. Nognescbkui, 1.O.
EODOLI,IHa XapKIB HTY "XI'II" 2017.-224c.

9c8e6d0bd982/content

5. MeToOuyHi BKasiBKM 0O BUKOHAHHA nabopaTopHux pobiT 3 kypcy "ANroputMu i CTPYKTypu gaHux"
[EnekTpoHHuI pecypc] / yknag. H. K. CtparTieHko, |. O. BopogiHa ; XapKiBCbKUIN NONITEXHIYHWUI iH-T, HaLL.
TexH. YH-T. - EnekTtpoH. TekctoBi paHi. - Xapkis, 2017. - 36 c. - Pexum poctyny:
http://repository.kpi.kharkov.ua/handle/KhPI-Press/26426.
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https://www.netacad.com/catalogs/learn?category=course
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

6. €BceeB C.[N. KIBEPBEI3INEKA: KPUMTOIMPA®IA 3 PYTHON: HaBy. nocidbH. / C.[1. €Escees, O.B.
LWmaTko, O.I'. Koponb — Xapkis: BugasHuuteo «Hoeun Cait - 2000», 2021. -120 c.
https://drive.google.com/drive/u/1/folders/1wOTN8N-GBGO06AnviQHU1SdBI3xCaUju

HopaTkoBa nitepaTypa

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,
Formulatmg /Florlan Jaton, Geoffrey C. Bowker. - MIT Press Ltd United States 2021.- 400 p.

3. Shmuel Tomi Kleln Basic Concepts In Algorithms. / Shmuel Tomi Klein. - Slngapore 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=XpdKM
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=6In 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., AkumeHko M.C., Moniwyk J1.I. Anropytmu Ta CTpyKTypu gaHnx: HaB4yanbHW NOCiOHMK
ONa CTYAEHTIB TeXHIYHMX chevlianbHOCTEeN OEeHHOI Ta 3a04HOl opMU HaBYaHHSA. — KponuBHULBKUIA:
Bupaseup - Jlncenko B.®., 2019. - 156 c.
https://dspace.kntu.kr.ua/server/api/core/bitstreams/46all15be-c271-4ab0-bfb5-
62dca34b7d6a/content

8. AnrropuTtmum, aHi i cTpykTypu. [TekcT], HaBy. noci6. / B.M. InbmaHn, O.I1. IBaHoB, J1.0. MNaHik. AHinponerT.
Hau,.. YH-T 3ani3H. TpaHcn.iM. akag. B. JTazapsiHa. — [iHinpo, 2019. - 134 c.
https://crust.ust.edu.ua/server/api/core/bitstreams/16eada7c-c082-46f7-af81-1d6e97ac9320/content
9. bopogakiHa LJ1. Teopia anroputmiB: NOCIOHWK ANS CTYOEHTIB BULUMX HaBYanbHMX 3aknagis -LleHTp
HaBYanbHoI nitepatypwn, 2018. - 184 c.

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

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

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

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.gdoogle.com.ua/books/about/C Data Structures and Algorithms.html?id=Cd9YDwAAQBA

&redir esc=y

Cucrtema ouiHIOBaHHA

MigcymkoBa OLHKa 3 OCBITHLOIO KOMMOHEHTa BU3HAYa€ETbCA BignoBiganbHUM NIEKTOPOM 3a TEMaMW,
BMOaMM 3aHATb, TOLLO Y BiAMNOBIAHOCTI 40 cunabycy i € iHTerpanbHO OLHKOIW pesyrnbTaTiB yCiX Bug,
HaBYanbHOI AisinNbHOCTI 3006yBada BMLWOT OCBITK. [iacyMKoBa oLiHKa NOBMHHA BigobpaxkaTi BCi OLiHKK
3a CKNnagoBMMU HaBYasrbHOroO NPoLeCy 3 ypaxyBaHHSM X BaroBMX NOKasHUKIB k:

HamionaAsHuM TeXHIYHMIT yHIBEPCUTET
«XapKiBCBEKMI MOAITEXHIYHMIT IHCTUTYT »

Anzopummu ma cmpykmypu 0aHux


https://drive.google.com/drive/u/1/folders/1wOTN8N-GBGO06AnvjQHU1SdBl3xCaUju
https://api.pageplace.de/preview/DT0400.9780134671833_A39997762/preview-9780134671833_A39997762.pdf
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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
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

IMOTOYHNIM KOHTPONb KoHTponbHi poboTtu IHOouBigyarnbHe MigCyMKOBUIM KOHTPOSb

(NpakTU4Hi, cemiHapcbki,  (3a HasiBHOCTI), ko 3aBAaHHS (oana OK 3icnutom), ky
nabopaTopHi 3aHATTA), kq (3a HasiBHOCTI), k3
0,6 0,1 0,3

CyMa koediuieHTiB NOBUHHA cknagatu oanHuu: k1 + ko + k3 + kg = 1. TigBip Barosux koediuieHTiB
NiACYMKOBOI OLLiHKW 34INCHIOE PO3POBHMK KypCy.
Po3apaxyHok nigCyMKOBOT OLLIHKM NMPOBOANTBLCA 3a (OPMYIIOH):

o=rn 'k1+K'k2+| -k3+I'I|<-k4
pe: [1-cepegHbo3BaXeHa cepeHs OLiHKa 3a NOTOYHUI KOHTPOIb
| - ouiHKa 32 BUKOHAHHSA iHAMBIQYanNbHOro 3aBAaHHS
K - cepeaHbo3BaXeHa oLjiHKa 3a KOHTPOIbHIi po6oTH
Ik - oUiHKa 3a NiaCcyMKOBUIA KOHTPOMb

_I'Il-a1+l'lz-a2+...+l'ln-an
- n
Zl':l a

Ae: a;- BaroBMmM KoeiLieHT 3a KOXXHe NpakTU4He (cemiHapcbke) abo nabopaTopHe 3aHATTS.

n

_Kl b1+ Ky byt ...+ Ky, bm
E?il bi
ae: b, - BaroBui KoeiLlieHT 3a KOXHY KOHTPOSbHY poboTY.

K

LLikana ouiHOBaHHA
MoTou4HiI ouiHKKM 3a kKOXHY cknagosy (M, K, 1,...)

, Cyma . .
BMCTaBNSAOTbLCA 32 100-6anbHOL0 LWKANot 3rigHo 3 Ganis HauioHarnbHa ouiHka ECTS
nonoxeHHsM «[1po kpuTepii Ta CMCTEMY OLIHIOBaHHA "9 100 BiAMIHHO A
3HaHb Ta BMiHb i NP0 PEUTUHT 3000yBaYiB BULLLOT 89-89 [oGpe B
ocBiTU» HTY «X[MI». 7581 [oGpe C
. . . ) 64-74 3a00BinbHO D
MigcymkoBa oLjiHKa BUCTaBMSAETLCSA BiANOBIAHO 40 60-63 3a70BiNbHO E

po3paxoBaHoi O 3 OKPYrMeHHAM 40 HAaNGMX4oro

) ) 35-59 HesagoBinbHO FX
Linoro yncna B GinbLly CTOPOHY.

(noTpibHe pogaTtkose
BMBYEHHSA)

1-34 Hes3apoBinbHo F
(NoTpiGHe NoBTOpHE
BMBYEHHSA)

Hopmu akagemiyHOI eTUKM i NosliTUKa Kypcy

3p06yBay BULLIOT OCBITU MOBUHEH JOTpUMYyBaTUCS «Kogekcy eTuKkn akageMidHMx B3aEMOBIOHOCUH Ta
nobpoydecHocTi HTY «XIl»: BUABNATU ANCLMNITIHOBAHICTb, BUXOBAHICTb, 4OOPO3MUYNIMBICTb, YECHICTb,
BignosiganbHicTb. KOHMMIKTHI cuTyauii NTOBUHHI BiAKPUTO OBroBoproBaTUCS B HABYanbHUX rpynax 3
BUKNagadem, a npn HEMOXISTMBOCTI BUPILLEHHS! KOHMMIKTY — AOBOANTUCS 4O BigoMa criBpoOiTHUKIB
OVPEKUIT IHCTUTYTY.

HopmaTtuBHO-NpaBoBe 3abe3neyvyeHHsa BNpoBamXeHHA NPUHLMMIB akageMivyHoi gobpoyvecHocTi HTY

«XIMl» poamilLeHo Ha cawnTi: http: //blogs.kpi.kharkov.ua/v2 /nv/akademichna-dobrochesnist/
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