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2. AHOTALSl AUCHUILTIHA

Kypc «Anroputmu Ta CTpYKTypH JaHUX» NpU3HAYEHUH A HAOyTTs TEOPETUYHHMX Ta MPAKTUYHUX 3HAHb 3 BHUKOPUCTAHHS, PO3POOKH Ta peaizalil
QJITOPUTMIB Ta CTPYKTYP JaHHX.

3. Mera i 3aBIaHHs AUCUMILTIHU

MeTo10 BHKJIAAAHHA AUCHUILTIHA «AJTOPUTMH Ta CTPYKTYPH JTAHUX» € 3aCBOEHHS CTYJCHTAMH OCHOB 3HaHb 3 PO3POOKH aJITOPUTMIB JUISI CTBOPCHHS
[IPOrpaMHOT0 3a0€3MeUeHHs, a TaKOK Ha0yTTs 0a30BUX HABMUOK MPOrpaMyBaHHS Ha MOBaX IMpOrpaMyBaHHs BUCOKOTO PiBHS.

OCHOBHMMM 3aBJAHHSIMU BUBUEHHS JUCLUILIIHY €:

— OJIep>KaHHA 3HaHb MTPO a0CTPAKTHI THUIH JAHUX Ta AJITOPUTMHU pOOOTH 3 HUMH;

— 3100y TTsI HABUYOK 3ICHEHHSI aJITOPUTMI3ALi]l Ta IPOrpaMyBaHHs 1HKEHEPHUX 3a/1ay;

— HaBYUTHU PO3pOOJIATH NporpamMHe 3a0e31eueHHs] Ha MOBaxX BUCOKOI'O PiBHSI.

— ¢opMyBaHHS Ta 3aKPiIUICHHS HACTYITHIX KOMITIETEHTHOCTEH

(3rimHo 3 OcBiTHBRO-TIpOdeciiiHO porpamoro «Komir’ roTepHa imxkeHepis» LleHTpaabHOyKpaiHChKOTO HAI[IOHAIBHOTO TEXHIYHOTO YHIBEPCHTETY):

Couianbui HaBuuky (soft-skills):

Z1 —3patHicTh 10 aOCTPAKTHOTO MUCIICHHS, aHAJII3Y 1 CHHTE3Y.

Z2 — 31aTHICTh BUUTHUCS 1 OBOJIOIBATH CYYaCHUMHU 3HAHHSMU.

Z3 — 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIlisX.

Z7 — BMiHHS BUSIBISTH, CTABUTHU Ta BUPILIYBAaTH MPOOJIEMHU.

Z8 — 3aTHiCcTh MpaIfoBaTH B KOMAH/II.

®daxosi (special-skills):

P2 — 3naTHiCTE BUKOPUCTOBYBATH CY4YacHI METO/IM 1 MOBU MPOTPaMyBaHHs JJIsi pO3pOOJICHHS aIrOPUTMIYHOTO Ta IPOTPaAMHOT0 3a0e3MeveHHs .

P3 — 3maTHICTH CTBOPIOBATH CHCTEMHE Ta MPUKIIATHE TPOrpaMHe 3a0e3MeueHHs KOMIT FOTEPHUX CHCTEM Ta MEPEXK.

P11 — 3xatHicTh 0GOPMIIATH OTpUMaHi poOOUl pe3yabTaTh Y BUTIISAAL IPE3CeHTALllll, HAYKOBO-TEXHIYHHX 3BITiB.

P13 — 3xartHicTh BUpimTyBaTH Mpo0IeMH y Tally3i KOMIT FOTEPHHX Ta iHPOPMAaLiHHUX TEXHOJIOT1H, BU3HAYaTH OOMEKEHHSI [IUX TEXHOJIOTIH.

P15 — 3naTHicTh apryMeHTyBaTH BUOIp METOIB pO3B’sI3yBaHHs CIELiali30BaHUX 3a/1a4, KPUTUYHO OLIIHIOBATH OTPUMAaHI pe3ysbTaTH, OOIPYHTOBYBATH Ta
3aXUINATH TPUIHATI PIICHHS.

4. ®opMaT IUCUUILTIHA
g nennoi dopMy HaBYAHHS .
Buknamgansas kypcy nepeadadae a1 3aCBOEHHS AUCITUTUTIHU TPAIUIIIHHI JISKIIHHI 3aHATTS 13 3aCTOCYBaHHIM MYJIBTUMEIIMHUX MMPE3CHTAIllH, Y TTOETHAHH]
3 7a00paTOPHUMHU 3aHATTSAMU 3 3ACTOCYBAHHSAM KOMIT IOTEPIB.
®dopmar ounwii (Face to face).

Jls 3a04HOi (OPMU HaBYAHHS:
ITix gac cecii popmar ounnii (Face to face), y mi>kceciitHuii nepion — aucranuiinuii (online).




5. Pe3yJibTaTH HAaBYaAHHA
Iporpamui pe3yabraTn BUBUeHHS qucuuiuiiny (3rigHo 3 OcBiTHRO-MpodeciiiHo mporpamor «Komm’totepHa imkeHepis» L{eHTpanbHOYKpaiHChKOTO

HAaIliOHAJBHOTO TEXHIYHOTO YHIBEPCUTETY):

3naTu:

N2. MaTu HaBUUKH [IPOBE/ICHHS €KCIIEPUMEHTIB, 30MpaHHs JaHUX Ta MOJETIIOBAHHS B KOMII IOTEPHUX CUCTEMaX.

N3. 3HaTu HOBITHI TEXHOJIOT] B ray31 KOMIT FOTEPHOI 1HXKEHepIi.

BmiTn:

N6. BmiTu 3acTocoByBaTH 3HaHHS JUIs 11eHTU (KA1, GOpMyTrOBaHHS 1 po3B’A3yBaHHS TEXHIUHUX 3a/1a4 CHEL1aIbHOCTI, BUKOPUCTOBYIOYM METOAM, IO €
HaNOIIBII NPUAATHUMHU VIS JOCSATHEHHS IMOCTABICHUX LIJICH.

N7. BmiTu po3B’si3yBaTu 3ajaul aHaji3y Ta CUHTE3y 3ac00iB, XapaKTEpPHUX JJIsl CHEeL1aIbHOCTI.

N8. BMiTu CHCTEMHO MHUCIUTH Ta 3aCTOCOBYBATH TBOPYi 3A10HOCTI 10 pOpMYyBaHHS HOBUX 1J1eH.

N10. Bmitu po3po6sisiTu mporpaMHe 3a0€31eUEHHS.

N11. BmiTu 3xiiicHioBaTH NOLIYK iH(OpMaIii B pi3HUX JKeperax s po3B’A3aHHS 3a7jad KOMIT I0TepHOT 1HXEHepii.

N12. Bmitu ehekTUBHO IpaltoBaTH K 1HAWBIIYyaJlIbHO, TaK 1y CKJIaJl KOMaH/IH.

N16. BmiTH o1iHIOBaTH OTpUMAaHi pe3yJIbTaTH Ta ApTyMEHTOBAHO 3aXUIIATH NPUHHATI PILICHHS.

HalyTTsi HABUYOK KOMYHiKauii:

N18. BukopucroByBatu iHopMaIlliliHi TEXHOJIOTII Ta 1J1s1 €(EKTUBHOTO CIIJIKYBaHHS Ha MPO(eCIHHOMY Ta COIIAIbHOMY PiBHSX.
Ha0yTn HaBu4ok aBTOHOMII i BiAnoBixajabHoCTi:

N21. SIxkicHO BUKOHYBaTH poOOTY Ta JI0CATAaTH MOCTABIEHOI METH 3 JOTPUMAHHSIM BUMOT NPO(ECIfHOT ETHKH.

6. O0car TMcUMILIIHA

O3Haka IUCIUILTIHM, BU 3aHATTS KinbkicTh roqun
Pexomenpariii mo10 ceMecTpy BUBUCHHS 3, 4 cemecTpu
CrerianpHICTh 123 KoM toTepHa iHXeHepist
KinbkicTh KpeauTiB / TOAUH 6/180
KinbkicTh 3M1CTOBUX MOJTYJTIB 2
HopMmarusHa / BuOipkoBa HOpMaTHBHA
JIEKIIT 28,14
nabopaTopHi podboTH 14, 14
camocTiiiHa poboTa 80
Bun nmigcyMKoBOTO KOHTPOIIO: 3ajiK, eK3aMeH




7. llpepekBizuTH
BpaxoByroun mocCiiIOBHICT, HAaKONMMYEHHS 3HAaHb Ta iHoOpMalii, AUCHUILIIIHA BUKJIAJAa€ThCs Ha 0asi 3HaHb 3 (yHIAMEHTANIbHUX Ta MpodeciiiHo-
OpIEHTOBAHUX JUCUUILTIH: «ba30B1 MeTO10MIOr1] Ta TEXHOJIOT] MporpaMmyBaHH» Ta/a00 « OCHOBH KOMIT FOTEPHHUX TEXHOJIOT1i», OaxaHo «Buiia MaremaTuka.

8. TexniuHe i nporpamue 3a0e3ne4eHHs /001aHAHHS

O0oB’s13xk0Be TexHiuHe 3ale3mevenHHs: it cryaeHTiB [IK 3 nmocrymom no mepexi InTepHer A BUKOHAHHS J1abopaTOpHUX pPOOIT, B3aEMOMIl 3
CHCTEMOI0 JUCTaHLiitHOT ocBiTH Moodle, online kKoHCynbTaliil 3 BUKJIagaueM; JUIsl BUKJIaJada MYJbTUMEIIHHUM MPOEKTOp Ta HOYTOYK JUIs JE€MOHCTpalii
JIEKIIHOTO MaTepiany.

PexoMeHn0oBaHe nmporpamMue 3a0e3ne4yeHHs: aJTOPUTMH, 10 PO3IJISAAAI0THCS Yy AUCHUILIIHI, MOXYTh Peai30ByBaTUCS CTYAECHTOM Ha Oyb-sIKUX MOBax
nporpaMyBaHHs Ta y Oy/b-SKUX CEpEIOBUIIIAX PO3POOKH Ha BUOIp CTy/CHTa, OaxaHuM € Bukopuctants Python 3.x ta JupyterLab a6o C# ta Visual Studio.

9. lMosiTuKa AUCHMILTIHUA

AxanieMiuHa JOOPOYECHICTD:

OuikyeTbes, 110 CTYAEHTH OyAyTh JOTPUMYBATHUCS MPUHIMIIB aKaJeMiuyHOi JOOPOUYECHOCTI, YCBIIOMITIOBATH HACHIIKHU 11 mopyieHHs. [leranbHime 3a
nocunanHaM URL: http://www.kntu.kr.ua/doc/Konekc akagemiunoi qo6podyecuocti.pdf

BinBigyBaHHS 3aHATE:

BinBinyBaHHS 3aHATH € Ba)KJIMBOIO CKJIAJI0OBOIO HaBUaHHA. OYIKyeTbCS, IO BC1 CTYJEHTH BIABIAAIOTH JIEKII] 1 IPaKTU4YHI 3aHATTA Kypcy. [Ipomyieni
3aHATTS MOBUHHI OYTH BiANpallbOBaHi HE Mi3HiIe, HIX 3a THXKJIEHb JI0 3aJIKOBOI Ccecii.

[loBeniHKa Ha 3aHATTSIX:

HeponmycTumicThb: 3ami3HeHb Ha 3aHATTS, CIIUCYBAaHHS Ta IUIariaT, HECBO€YACHE BUKOHAHHS MTOCTABJICHOTO 3aBJIaHHS.

[Ipu opranizauii ocBiTHROrO nporecy B LleHTpanbyHOKpaiHChKOMY HalllOHAJILHOMY TE€XHIYHOMY YHIBEPCHUTETI CTYJIEHTH, BUKJIaJadl Ta aJMIHICTparis
JII0Th BiAMOBIAHO 70: [TonoskeHHs Mpo opraHizaliio OCBITHROTO Iporecy; [lonoxkeHHs mpo opraHizaiito BUBYECHHS HABYAJIBHUX JUCIHILIIH BIILHOIO BUOODY;
[TonoxxeHHs npo pyOLKHMI KOHTPOJIb YCHIIIHOCTI 1 ceciiiny arectanito ctyneHTiB LIHTY; Konekcy akagemiunoi nodpouecnocti HHTY.

10. TemaTuka JeKIiHHUX TAa NPAKTUYHHUX 3aHATH

Tuxaens, 1ara, Tema, 0CHOBHi MUTAHHSA ®opma Marepiaiau Jlitepatypa, Camocriiina po6oTa, 3aBI1aHH, Bara ouinku | TepMiH BUKOHAHHS
akaaeMiuHi IiSIIbHOCTI indgopmaniiini TOANHU (KinbKicTH
TOAUHHU (3aHATTA) pecypcun 6aiB)
/dopmar
3micmosuit modyns I
Tmx. 1 Tema 1 Becmynna nexyis. Jlexuis / IIpesenTaris [1-4,8-11, 23] |OmpauroBaTu MaTepian JeKLii. 7 Camocriiina pobora
(3a poskiangom) | [Tonsrrs anropurmy. Biactusocti Face to face — BignoBigHi | CaMocTiiiHO — ompaioBaTd  MaTepiai: JI0 KIHIS 2 THXHS
4 ron. anropurMy. Criocodu 3amucy TEMU Mammna Tropinra, Janiora Mapkosa.
anroputMiB. CKIaIHICTh alTOPUTMIB.
[ToHATTS CTPYKTYp NaHUX Ta IX 2 ron.

knacuikamis. MacuBH, CTEKH, YEPTH,
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3B’SI3HI CIIUCKH, XCII-Ta0IuIll, IBIHKOBI
nepeBa, rpadu.

Twxk. 2 Tema 1 Peanizayis oesaxux cmpykmyp Jlaboparopna MeroanuHi [1-4, 8-11, 23] | OhopMuTH 3BiT 3 BUKOHAHOI Camocriiina po6ota
(3a po3KIIaOM) | OaHUX: cmeKi8, OeKig, epe ma NiHIUHUX pobora / pexoMeHaanii — Bimmosigui | 71abopaTopHOI pOOOTH Ta MiArOTyBAaTH 10 KIHIIS 2 TYKHSA
2 ron. CNUCKig Face to face TeMH BI/ITIOBI i HA KOHTPOJIbHI TTUTAHHS.
2 roj.
Twx. 3 Tema 2 [lowsmms pexypcii. Pexypcushi Jlexrist / [Ipesenrarrist [1-4, 8-11, 23] | OmparroBaTi MaTepia JEKIIii. Camocriiina poboTa
(3a PO3KIAZIOM) | aieopummu. Face to face —pigmosigui | CaMocCTiiHO —ompalfoBaTH  Marepian: 110 KIHIA 4 THKHSA
4 ron. [psima Ta mobiyHa pekypcis. [IpuHimT TeMH PekypcuBHI anropuT™Mu Ui CTBOPCHHS
«pO3IULAH Ta MaHy#» y peKypCUBHUX ¢pakrainiB Ta PppaxranbpHOi Tpadiky.
nporpamax. [Ipuxiaam peKypcuBHHX 3 ron.
ANTOPUTMIB
Twx. 4 Tema 2 Peanizayis pekypcusHux JlabopaTopHa MeTtoaunuHi [1-4, 8-11, 23] | OhopMuTH 3BiT 3 BUKOHAHOI Camocriiina poboTa
(3a po3KIIaIoM) | areopummis. poborta / peKoMeHaaIii — BigmoBixmi | 1abopaTopHOi poOOTH Ta MiArOTYBaTH IO KIiHIIA 4 THOKHS
2 ron. Face to face TeMH Bi/INIOBi/li HA KOHTPOJIbHI TUTaHHS.
3 rop.
Twx. 5 Tema 3 Ancopummu copmysanHsi. Jlexrrist / [pesenrarrist [1-4,8-11, 23] | OmparroBaTi MaTepian JEKIIil. CamocriiiHa pobora
(3a posknanom) | Yacmuna 1. Face to face — Bigmosizmi | CaMOCTiHO omparoBaTH MaTepia: 10 KiHIIS 6 THXKHS
4 ron. Knacudikariist anroputMiB COPTYBaHHSL. TeMH JocnimuTu pi3Hi METOIU Bi3yaizaii
BracTiBOCTI anrOpUTMIB COPTYBAHHS. QITOPUTMIB COPTYBaHHSI.
ITpocTi anropuT™Mu BHYTPIIIHHOTO 3 rox.
copTyBaHH:: Oynp0OamKoBe, BHOOPOM,
BcTaBkamu. [TokparieHi anroputmMu
BHYTPIIIHEOT'O COPTYBaHHS:
nepeMillyBaHHAM, TpebiHIeM,
copryBanHs llenna.
Twx. 6 Tema 3 Peanizayis npocmux JlabopaTopHa MeTtoaunuHi [1-4, 8-11, 23] | OhopMuTH 3BiT 3 BUKOHAHOI CamocriiiHa pobora
(3a pO3KIIAZIOM) | aIeOpUMMI6 COPMYSaAHHs MACUBIE. pobora / peKoMeHaaIii — BigmoBixmi | 1abopaTopHOi poOOTH Ta MiArOTYBaTH 710 KiHTSE 6 THIKHS
2 rog. Face to face TeMH BIINIOBi/li HA KOHTPOJIbHI TUTaHHS.
3 rop.
Tmwx. 7 Tema 4 Ancopummu copmysamnHs. Jlexuist / IIpesenTaris [1-4,8-11, 23] | OnparnroBaT MaTepial JeKii. CamocrtiiiHa pobota
(3a poskimagom) | Yacmuna 2. Face to face — Bigmosizmi | CaMOCTiiHO onpanoBaTH MaTepial: IO KiHIS 8 THIKHS
4 ron. IBuaxe copryBanHs. Cneniani3oBaHi TeMH JlocaiquTH anropuTMU COPTYBaHHS HeE
ITOPUTMHU BHYTPILTHHOTO COPTYBAHHS: PO3TIIHYTI y JIEKIIisX
MOPO3PAIHE, MiIPAXYHOM. AITOPUTMHU 3 roz.
30BHILIHBOI'O COPTYBAHHS, METOIN
3JIUTTSL.
Twx. 8 Tema 4 Peanizayis nokpaujenux JlabopaTopHa MeTtoauuni [1-4, 8-11, 23] | OhopmuTH 3BiT 3 BUKOHAHOI Camocriiina pobora
(3a po3kianom) | areopummie copmyeanns. Llleuoke pobora / peKoMeHaaIii — BigmoBizmi |/1abdopaTopHOi poOOTH Ta MiArOTYBaTH 10 KiHIS 8 THXKHS
2 rox. COpMY6aHHs3L. Face to face TeMH Bi/INOBI/Ii HA KOHTPOJIbHI TUTAHHA.




3 rozm.

Twx. 9 Tema S5 Anecopummu nowyxy. Jlexuis / IIpesenTaris [1-4,8-11, 23] | OmparroBaTr MaTepial JeKii. 7 CamocrtiiiHa pobota
(3a poskiagom) | [TocimoBHMI TOMIYK eTeMeHTa y Face to face — Bigmosizgmi | CaMoOCTiiHO onpaItoBaTH MaTepial: 110 KiHns 10 THKHS
4 ron. MacuBi. biHapHUi omIyk enemMenTa y TeMH AJATOopuTMH NIEpEBIPKHU TEKCTY Ha
MacuBi. IlocmigoBHAI MOMIYK psKa y YHIKQJIBHICTb.
tekcti. [Tomyk boiiepa-Mypa. [Tomryk 3 rop.
Pa6ina-Kapma. [Tiryk Knyra-Moppica-
IIparra.
Twxk. 10 Tema 5 Peanizayis ancopummis nowyxy | JlaboparopHa MetoamaHi [1-4,8-11, 23] | OhopmuTH 3BiT 3 BUKOHAHOI 7 CamocriiiHa pobora
(3a po3KIIaIoM) | OaHuXx. pobora / peKoMeHaaIii — BimmoBizmi |1abopaTopHOi poOOTH Ta MiArOTYBaTH 110 KiHTst 10 TrKHS
2 rog. Face to face TeMH BiJITIOBiJIi HA KOHTPOJIbHI TTUTAHHS.
3 roz.
Twxk. 11 Tema 6 Xew-mabiuyi. Jlexrist / [Ipesenrarrist [1-4, 8-11, 23] | OmparroBaTi MaTepia JEKIIii. 7 CamocriiiHa pobora
(3a po3kiagom) | 3akpuTe XeuryBanus. Bigkpure Face to face — pigmosizgmi | CaMOCTIMHO omparoBaTH MaTepia: 710 KiHTS 12 TYoKHS
4 ron. XeuryBaHHs. Xeul-(QyHKIil. TeMH Kpunrorpadiyni xem-pyHKIii.
3 rogx.
Tmx. 12 Tema 6 Peanizayis ancopummis xeui- JlabopaTtopHa Meroanui [1-4,8-11, 23] | OopmuTH 3BIT 3 BUKOHAHOT 7 CamocriiiHa poOora
(3a po3kiTagom) | mabauys. pobora / pexoMeHaanii — BimmoBizmi |/1a00paTOpHOI pOOOTH Ta MiArOTYBaTH 710 KiHns 12 THKHS
2 TOJI. Face to face TEMH BIZIMIOBIi/Ii HA KOHTPOJIBHI MUTAHHS.
3 rop.
Tmxk. 13 Tema 7 Ancopummu pobomu 3 Jlexuist / IIpesenTarist [1-4,8-11, 23] | OmparroBaTs MaTepia JeKmii. 8 CamocrtiiiHa pobota
(3a pO3KIIAZIOM) | D8itikoguMU Depesamul. Face to face — Bignosigui | CaMocTiitHO ompaIroBaTH MaTepian: 710 KiHns 14 TYKHs
4 ron. Criocobu npeICTaBICHHS IBIHKOBUX TeMHu AnroputMu 00Y0BU 30aJaHCOBAHUX
JIepeB B KOMIT FOTEPHUX MPOrpamMax. JIBIKOBUX JIepeB.
AnroputMu 00X0JIiB epeB. 3 rox.
30anaHcoBaHi JBiiikoBi nepeBa. binapHe
nepeBo nomryky. CopTyBaHHS JaHUX 3a
JIOTIOMOTOI0 JIBIHKOBOTO IepeBa.
Tux. 14 Tema 7 Peanizayis ancopummis pobomu | JlaboparopHa MeroauuHi [1-4,8-11, 23] | OdopmuTH 3BIT 3 BUKOHAHOT 8 CamocriiiHa poOora
(3a pO3KITATIOM) | 3 08ilIKOBUMU Depesamil. pobora / peKoMeHaaIii — BimmoBizmi |/1a0opaTopHOI poOOTH Ta MiArOTYBaTH 710 KiHns 14 TeokHsS
2 TOII. Face to face TeMH BIJIMIOBIi/Ii HA KOHTPOJIBHI MMUTAHHS.
3 ron.
MakcumajibHa KiJIbKicTh 6aiB 3a smictoBum moxyaem I| 100 6anis
MaxkcumaJibHa KiibKicTh 0auiB 3a 3aiik| 100 6auiB

Imicmosuit mooyas I1.




Twx. 1,2 Tema 1 Aneopummu pobomu 3 epagamu. Jlexmist / [Ipesenrartis [1-4, 8-11, 23] |OmpairoBati MaTepiai JEKITii. CamocriiiHa poboTa
(3a po3kiagom) | OCHOBHI TepMiHH Teopii rpadis. Face to face — BiamoBigHi | CaMOCTIHHO OIMPAIOBATH MaTepia: 10 KIHIISA 2 THOKHS
2 rof. Crioco6u nipesicTaBieHHs rpadis y TEMH Cemantnusi Mepexi. OHTOJIOTII.
KOMI'IOTEPHUX Mporpamax. AJroOpuTMH I'pacosi 6a3u naHux.
obxony rpadis. 2 rop.
Tmx. 2 Tema 1 Peanizayis ancopummis pobomu | JlaboparopHa Meroamani [1-4,8-11, 23] | OopmuTu 3BiT 3 BUKOHAHOT Camocriiina pobora
(3a po3kimagom) | 3 epaghamu. [owyx eerubuny ma pobora / pexoMeHaanii — BIATOBiAHI | J1abopaTtopHOi pOOOTH Ta IiArOTYBaTH IO KIiHIIA 2 TYDKHS
2 rog. suwiupuny no zpagy. Face to face TeMHI BIZIMIOBi/Ii HA KOHTPOJIBHI MTUTAHHS.
2 Ton.
Twk. 3,4 | Tema 2 Aneopummu pobomu 3 epaghamu. |  Jlexuis / [IpesenTaris [1-4,8-11, 23] |OmpairoBatu MaTepian JeKIii. Camocriiina pobora
(3a poskiagom) | [Tomryk HAHKOPOTIIIMX MUISAXIB. Face to face — BiamoBigHi | CaMOCTIHHO OIPAIOBATH MaTepia: JIO KiHIIA 4 TYOKHS
2 rof. Anroputm [leiikctpu. KapkacHi gepesa. TEMHU Anroputm bennmana-®oppa ta
Aunroputvm [Ipuma-Kpyckana. Anroputm ®noiiga-Yopienna s
3HAXOKCHHS HaKOPOTILIHX HUIAXIB Y
rpadax.
3 ron.
Twx. 4 Tema 2 Peanizayia areopummie pooomu | JlaboparopHa Metonmani [1-4,8-11, 23] | OopMuTH 3BIT 3 BUKOHAHOI CamocriiiHa poboTa
(3a po3kimanom) | 3 epagpamu. Ilo6yoosa kapxacHozo pobora / pexoMeHaanii — BIAMOBiAHI | 1abopaTtopHOi pOOOTH Ta IMiArOTYBaTH IO KiHIIA 4 TYDKHS
2 rog. oepesa epagy. Iowyk natikopomwozo | Face to face TeMHI BIZIMOBIi/Ii HA KOHTPOJIBHI MTUTAHHS.
wsxy y epagi. 3 rog.
Twx. 5, 6 Tema 3 ['enepamopu nces008unadkosux Jlexrist / IIpesenrarrist [1-4, 8-11, 23] | OnparroBaTi MaTepia JIEKIIii. CamocriiiHa pobora
(3a po3kiaoM) | uucen. Face to face — BianoBigHi | CaMOCTIHHO OIPAIOBATH MaTepia: 710 KiHTSE 6 THIKHS
2 rop. BunaxoBi Ta 1IceBIOBHUIIAAKOBI YKCIIa. TeMHI AnroputMHu reHepatii 1abipuHTIB.
BriactuBoCTi BUIaIKOBHX Ta 3 rogx.
TICEBJJOBUIAIKOBUX ITOCIIiIOBHOCTEH
yucen. JIiHIHHAN KOHTPyEHTHUH METOI.
Minimansauit reaepatop Ilapka-
Mimnepa. Axroputm biaroma-biroma-
[Iy0a.
Twx. 6 Tema 3 Peanizayia areopummie JlabopaTtopHa Meroauui [1-4,8-11, 23] | Odopmuru 3BiT 3 BUKOHAHOT CamocrtiiiHa pobota
(3a po3KIIaioM) | cerepayii ncegdo8UNaOKo8UX uce pobora / pexoMeHaanii — BIAMOBiAHI | 1abopaTtopHOi pOOOTH Ta IiArOTYBaTH IO KiHIS 6 THKHS
2 Tof. Face to face TEMH BiJIMOBii HA KOHTPOJIbHI MUTAHHS.

3 rop.




Twx. 7, 8 Tema 4 Tecmysanns cenepamopis Jlexuist / IIpesenTartis [1-4,8-11, 23] | OmparroBaty MaTepiai JIeKii. CamocrtiiiHa pobota
(3a PO3KIIAZIOM) | nCe8008UNAOKOBUX HUCEL. Face to face — BignoBigai | CaMOCTIHO OTpaIfOBaTH MaTepia: 10 KiHIS 8 TYKHS
2 rof. [MpuHIMT MoOYA0BH TECTIB Ta TeMH 3acTocyBaHHS T€HEPaTOPiB
iHTeprperauii pe3ynabraTiB. ['padiuni TICEB/IOBUIIAIKOBUX YHCEI B
tectu. CraructuuHi rectu. Kpurepiit MOJIeTIFOBaHHI, Kpunrorpadii,
Xi-KBaapar. KOMIIT FOTEPHHUX irpax, JIOTepesx.
3 rog.
Twxk. 8 Tema 4 Peanizayis areopummie JlabopaTopHa MetoamaHi [1-4, 8-11, 23] | OdopmuTH 3BiT 3 BUKOHAHOI CamocriiiHa pobora
(3a pO3KITAZIOM) | mecmy8anHs 2eHepamopie pobora / peKoMeHaaIii — BIAMOBIAHI | J1abopaTopHOi POOOTH Ta IMiTOTYBATH 10 KiHIS 8 THXKHS
2 TOII. Nncesoo8UNaoKo6UX YUCel Face to face TEMH BIJIMIOBIi/Ii HA KOHTPOJIBbHI MTUTAHHS.
3 rom.
Tux. 9,10 | Tema 5 Ancopummu ghopmysanns Jlexuist / [Mpesenrariis [1-4,8-11, 23] |OmpairoBaTu MaTepiai JeKIii. CamocriiiHa pobora
(3a PO3KIIAZIOM) | peKOMEHOAYIlIHUX CRUCKIB. Face to face — BiamoBigHi | CaMOCTIHHO OIPAaIOBaTH MaTepia: 110 KiHns 10 THKHS
2 rof. KomaboparusHa dinsrparris. KontentHa TeMu IOpugHi  peKOMEHAAIlHI  CHCTEMHU.
¢inbrpanis. Pekomenaaniitai cuctemu. Konrekcrna  ¢inprpanis. CouniansHa
¢inpTpanis. PureTpamis 3acHOBaHa Ha
3HaHHAX PO MPEAMETHY 001acTb.
3 rop.
Tux. 10 Tema S Peanizayia areopummie JlabopaTtopHa Meroanui [1-4,8-11, 23] | OopmuTH 3BIT 3 BUKOHAHOT CamocriiiHa poOora
(3a po3kitaoM) | konabopamugHoi ginempayii pobora / pexoMeHaaii — BIAMOBIAHI | J1abopaTtopHOi pOOOTH Ta IiArOTYBaTH 110 Kinms 10 THxHS
2 TOJI. Face to face TEMH BIZIMOBIi/Ii HA KOHTPOJIBHI MTUTAHHS.
3 rop.
Twxk. 11,12 | Tema 6 LlImyuni netiponni mepesxci. Jlexrrist / [pesenrarrist [1-4, 8-11, 23] | OnpartroBaTi MaTepia JEKIIil. CamocriiiHa pobora
(3a po3kiagom) | OcHoBHI OHATTs. Kitacudikaris Face to face — BianoBigHi | CaMOCTIHHO OIPAIOBATH MaTepia: 710 KiHTst 12 TYoKHS
2 rop. HEIpOHHUX Mepex. 3aCTOCYBaHHS. TeMHI Heiiponni  mepexi  Xondinga Ta
EnemenrtapHuuii neprentpox Xewminra. Hefiponra mepeska KoxoneHa.
Posen6narra. Heliponni Mmepexi 3 rox.
3YCTPIYHOTO MMOIITUPEHHS.
Tmxk. 12 Tema 6 Peanizayis netiponnoi mepexci | JlabopaTtopHa MeroanuHi [1-4,8-11, 23] | Odpopmuru 3BiT 3 BUKOHAHOT CamocrtiiiHa pobota
(3a po3kiIagom) | nepyenmpon pobora / pexoMeHaaii — BIAMOBiAHI | 1abopaTtopHOi pOOOTH Ta IiATOTYBaTH 710 KiHms 12 THKHS
2 TOII. Face to face TEMH BIJIMIOBIi/Ii HA KOHTPOJIBHI MMUTAHHS.
3ron.
Twk. 13, 14 | Tema 7 ['enemuuni areopummu. Jlexrist / IIpesenrarrist [1-4, 8-11, 23] | OnparroBaTi MaTepia JEKIIii. CamocriiiHa pobora
(3a poskmanom) | OcHoBHI moHATTS. Kiacudikarrist. Face to face — BignoBigai | CaMOCTIHO OTpaIfoBaTH MaTepia: 110 KiHns 14 TYKHS
2 rof. [Tpuxnaan. 3acrocyBanHsa. OnTHMi3amis TeMH baratoarenTni cucremu. I['pa XUTTA

(yHKUIT 13 3aCTOCYBaHHSAM I'€HETHYHUX
aJITOPUTMIB

Komnses.
3 rox.




Tmwxk. 14 Tema 7 Peanizayis cenemuynozo JlabopaTtopHa Meroanui [1-4,8-11, 23] | Odpopmuru 3BiT 3 BUKOHAHOT 5 CamocrtiiiHa pobota
(3a po3KIIanOM) | aneopummy 01 HOULYKY 210OANbHUX poboTa / pexoMeHaaii — BIAMOBiAHI | 1abopaTtopHOi pOOOTH Ta IMiArOTYBaTH 710 KiHns 14 TYKHS
2 rox. excmpemymie QyHKyill Face to face TeMH BiJIMOBii HA KOHTPOJIbHI MUTAHHS.
3 rop.

MaxkcuMalibHa KiIbKicTh 0autiB 3a 3microBum moxysiem IT| 60 6ais

MaxkcumaibHa KiIbKicTh 0aJ1iB 3a ek3amen | 40 0auaiB

11. Cucrema oLiHIOBAHHSA TAa BUMOT'H

Buau KOHTPOJII0: TOTOYHUH, TT1JICYMKOBHUH.

MeToM KOHTPOJIIO: CIIOCTEPEKEHHS 32 HABUAIBHOIO JIISUIbHICTIO, YCHE OMUTYBaHHS, TMCbMOBHUI KOHTPOJIb, TECTOBUN KOHTPOJIb.

®opma miICyMKOBOr0 KOHTPOJIIO: 3aTiK, €K3aMEH.

Kontponbs 3HaHb 1 yMiHb (HOTOYHHMM 1 MNIACYMKOBHH) 3 AMCUUIUIIHU «AJTOPUTMH Ta CTPYKTYpU MAAHUX» 3IIMCHIOETHCS 3TiJHO 3 KPEAUTHOIO
TpaHC(EepHOHAKONUYYBAJIbHOKO CHUCTEMOIO OpraHizallii HaB4aJlbHOTO Ipolecy. PEeHTHHT cTyJaeHTa 13 3aCBO€HHS TUCUUIUIIHM BU3HayaeTbes 3a 100-0asibHOIO
mKanow. BiH ckilagaeThcst 3 peHTHHTY HaBYalIbHOI POOOTH (3aCBOEHHS TEOPETUYHOrO MaTepialdy MiJ 4yac ayJUTOPHUX 3aHATh Ta CaMOCTIHHOI poboTH,
BHKOHAHHS JTa0OpaTOPHUX POOIT Ta IHAWBIAyaIbHUX 3aBJaHb) Ta 3aliKy (y MEpIIOMy cemecTpi) 1 ek3aMeHy (y apyromy cemectpi). HaBuanbna poboTta moxe

OyTH oIliHEeHa y nepuioMy ceMecTpi MmakcumyM y 100 GainiB. ¥V apyromy cemectpi — MakcumMyM y 60 OaniB, 1 Ha eK3aMeHi CTYACHT Moxe 100patu MmakcumyM 40
OaiiB.

Po3noaia 6aniB, ki OTPUMYIOTH CTYJIEeHTH NPH BUBYEHHI JUCHHUILTIHN «AJITOPUTMH TA CTPYKTYPH JAHUX)

IToTouHMIT KOHTPOIH Ta caMOCTiliHA poboTa
3micToBuii Moayas 1 CymMma
T1 T2 T3 T4 T5 T6 T7
JU\JIp | JI (JIp| JI |JIP | JI |JIP | JI [JIP| JI |JIP | JI |JIP 100
T\V7 7|71\ 7 7|\ 7| 7| 7|7 |7)|8]|8
[TorouHMiT KOHTPOJIb Ta CaMOCTiliHa poOOoTa
3micToBuii Moayab 2 Exzamen| Cywma
T1 T2 T3 T4 T5 T6 T7
JU \JIP | JI (JIP| JI |JIP | JI |JIP | JI [JIP| JI |JIP | JI |JIP
4 14|44 /|44 414,445 |5|5]|5 40 100

[pumitka: T1, T2,...,T7 — tema, JI — Teopetnuni (ekiiitai) 3ausrrs, JIb — maboparopHi podoTn



HIxana ominoBanHda: HanioHaJanbHa Ta EKTC

CymMa 6GautiB 3a BCi . .
" O111HKa 3a HaIlOHAIBLHOIO IIKAI0I0
BUJI HABYAIIBHOT | (3 /ien €KTC —
AVIEHOCTI JUTS €K3aMEHY, KypCOBOTO MPOEKTY (poOOTH), MPAKTHKH A y
90-100 A BIAMIHHO
82-89 B
74-81 C Aobpe 3apaxoBaHO
64-73 D _
3aJI0BIJILHO
60-63 E
) ) HE 3apax0BaHO 3 MOXKIIUBICTIO TOBTOPHOTO
35-59 FX HE3aJI0BUTFHO 3 MOXKIIMBICTIO TIOBTOPHOTO CKJIaIaHHS CKJTaIaHHS
. , HE 3apax0BaHO 3 000B’I3KOBUM OBTOPHUM
HE3aJI0BUILHO 3 000B’SI3KOBUM IMOBTOPHUM BHBUCHHSIM .
1-34 F . BUBYEHHSIM JUCIHAIIIIHA
JUCIUILTIHA

Kpumepii oyinoeanns. ExBiBaleHT OIIHKKA B Oamax JUIsl KOKHOI OKPEMOI TeMH MOXKe OYTH pPi3HMM, 3arajlbHy CyMy OalliB 3a T€My BH3HAY€HO B
HaBYAJIbHO-METOINYHIN KapTi. Po3moain OaniB MiXk BHIAMH 3aHATH (JIEKIi1, MPaKTHYHI 3aHATTS, CAMOCTIHA pOO0Ta) MOXKIIMBHH HIISTXOM CIIJIBHOTO MPUHHATTS
pillIeHHs BUKJIa/1a4da 1 CTY/ICHTIB Ha TIEPIIOMY 3aHSTTI:

OIiHKY «BiamMinHo» (90-100 6axiB, A) 3acITyroBy€ CTYICHT, KU

- BceOIYHO, CUCTEMATUYHO 1 TTIMOOKO BOJIO/Ii€ HABYAIBHO-TIPOTPAMOBHM MaTepialioMm;

- BMi€ CaMOCTIHO BUKOHYBATH 3aBJaHHs, epe10aueHi mporpaMor0, BUKOPUCTOBY€E HaOyTi 3HAHHS 1 BMIHHS Y HECTAaHJAAPTHUX CUTYaIlisX;

- 3aCBOIB OCHOBHY 1 03HallOMJIEHHUH 3 10/1aTKOBOIO JITEPATYPOIO, IKa PEKOMEH/I0BaHa MPOTrpamolo;

- 3aCBOIB B3a€MO3B'sI30K OCHOBHUX MOHSATH TUCIHUILIIHY Ta YCBIIOMIIIOE iX 3HA4EHHS It mpodecii, aKy BiH HaOyBae;

- BUIBHO BUCJIOBJIIOE BJIACHI JYMKH, CAMOCTIHHO OLIIHIOE€ PI3HOMAaHITHI KUTTEBI sIBUINA 1 ()aKTH, BUSBISIOYN OCOOUCTICHY MO3UIIIIO;

- CAMOCTIfHO BHU3Haya€ OKpeMi Il BJACHOi HaBYaJbHOI JISUIBHOCTI, BUSIBUB TBOpPYI 3MIOHOCTI 1 BUKOPUCTOBYE IX TIpH BUBYCHHI
HaBYAJILHOIIPOTPAaMOBOT'0 MaTepiaiy, IPOsBUB HAXUJI 10 HAYKOBOi pOOOTH.

OIIHKY «100pe» (82-89 6axiB, B) — 3aciyroBye CTyaeHT, SIKUNA:

- IOBHICTIO OTaHyBaB 1 BIJILHO (CaMOCTIIHO) BOJIOAIE HABYAIbHO-TIPOTPAMOBUM MaTepiajioM, B TOMY YHCIIi 3aCTOCOBY€E HOT0 Ha MPAKTHII, Ma€ CUCTEMHI
3HaHHS JOCTAaTHHOMY OOCS31 BIATIOBIAHO 10 HABYAJIHHO-TIPOTPAMOBOT0 MaTepiairy, apryMEHTOBAaHO BUKOPUCTOBYE iX y PI3HUX CUTYaIlisX;

- Ma€ 3[IaTHICTH JI0 CAaMOCTIMHOTO MOIIYKY 1H(QOpMaIlii, a TaK0X 10 aHaTi3y, TOCTAHOBKH 1 PO3B'I3yBaHHs MpobdieM mpodeciiHOro cpsMmyBaHHS;



- ITiJ] 9ac BiATIOBil TOMMYyCTHB JEsIKi HETOYHOCTI, SIKi CAMOCTIMHO BHIIPABIISIE, T0OMpPa€e TIEPEKOHIINBI apryMEHTH Ha ITiITBEPPKEHHS BUBUCHOTO MaTepiaiy;
OLIIHKY «a00pe» (74-81 6au, C) - 3acnyroBye CTyJIEHT, SIKUM:

- B 3araJlbHOMY poOOTYy BUKOHAB, aji¢ BIJIOBIa€ HA €K3aMEHI1 3 IEBHOIO KITBKICTIO TTOMHJIOK;

- BMi€ MOPIBHIOBATH, y3arajibHIOBATH, CUCTEMAaTU3yBaTH 1H(OpPMAIiIO MMiJ KEPIBHUITBOM BHKJIa/1a4ya, B LIJIOMY CAMOCTIHHO 3aCTOCOBYBAaTH Ha MPaKTHIIL,
KOHTPOJIFOBATH BJIACHY JISJIbHICTb;

- OlaHyBaB HABYAJbHO-IIPOTPAMOBHMM Marepiaj, YCHIIIHO BHUKOHAB 3aBJaHHS, IepeadadeHi Iporpamoro, 3acBOIB OCHOBHY JTeparypy, sKa
PEKOMEHI0BaHa MPOTPaMoI0; OIIIHKY «3a0BiIbHO» (64-73 6aau, D) — 3acyroBye CTyICHT, SIKUAM:

- 3Ha€ OCHOBHUIl HaBYaJIbHO-NPOrPaMOBH MaTepiaa B 00cs31, HEOOX1JHOMY JUIsl MOJAJIBIIONO HaBYaHHS 1 BUKOPUCTAaHHS HOro y MaiOyTHiil npodecii; -
BUKOHYE€ 3aBJaHHs, ajie MPH PILIeHH] JOIyCKa€e 3HaYHY KUIbKICTh MOMHJIOK;

- 03HallOMJIEHUH 3 OCHOBHOIO JIITEPaTypoIO, sIKa pEKOMEHI0BaHa IPOrpaMolo;

- IOMyCKAa€ Ha 3aHATTSIX YU €K3aMeHl MOMWJIKM NMpU BUKOHAHHI 3aBJaHb, aje IiJl KePIBHUUTBOM BHMKJIaJadya 3HAXOJAUThH ILISXH iX YCYHEHHS. OLIHKY
«3210BiIbHO» (60-63 6asm, E) — 3aciiyroBye cTyIeHT, AKU:

- BOJIOJII€ OCHOBHHM HaBYaJbHO-IIPOIPaMOBUM MaTepiajoM B 00cCs31, HEOOXITHOMY Ui MOAAJbUION0 HABUYAHHS 1 BUKOPUCTAHHS HOro y MaiOyTHii
npodecii, a BAKOHAHHS 3aB/IaHb 3310BOJIbHSE MiHIMaJIbH1 KpUTEPii. 3HAHHS MalOTh PENPOAYKTUBHHUMA XapakTep.
OIlIHKA «He3al0BLILHO» (35-59 6aniB, FX) — BUCTaBISIETHCS CTYICHTY, SIKUH:

- BUSIBUB CYTT€BI NPOTAJIMHU B 3HAHHSIX OCHOBHOT'O MPOTPaMOBOI0 MaTepiaiy, JOMYCTHB MPUHIUIIOBI IOMHJIKH Y BUKOHAHHI MepeI0avyeHux IporpaMmoro
3aB/IaHb.
OIIIHKY «He3a10BLIbHO» (35 0auiB, F) — BUCTaBISETbCS CTYICHTY, SKHIA:

- BOJIOJII€ HABYAJILHUM MaTepiajioM TUIbKH Ha PiBHI €JIEMEHTAapHOI0 pO3Mi3HaBaHHS 1 BIATBOPEHHS OKpeMUX (hakTiB a00 HE BOJIOIE 30BCIM;

- Jorryckae rpy0i MOMMIIKM IPY BUKOHAHHI 3aBJaHb, Miepe10aueHuX IporpaMoro;

- HE MO>K€ MTPOJIOBKYBAaTH HABYAHHS 1 HE TOTOBUM 70 PO eciiHOI TISILHOCTI MICHs 3aKIHYEHHS YHIBEPCUTETY 0€3 MOBTOPHOTO BUBYEHHS JAHOI
MUCHUILIIHHA.

12. PexomenoBaHna Jireparypa

baszosa
1. Meneuko €.B., SIkumenko M.C., ITomingyk JI.I. Anroputmu ta cTpykTypu faHux: HaBuanbHuil mociOHUK AJst CTYAEHTIB TEXHIYHUX CIEIialbHOCTEH 1eHHOT
Ta 3209HO1 popmu HaB4aHHS. — KponmBauubkuii: Bugasens — Jlucenko B.®., 2019. — 156 c.
2. Knyt JI. UckyccTBO mporpammupoBanus, T.1. OcHoBHbIe anroputmsl. Kitaccuueckuit Tpya. HoBoe uznanue. — CII6.: Bunbsamc, 2019. — 720 c.
3. Kayt 1. UckycctBo nporpammupoBanus, T.2. [lomyuucnennsie anroputMel. Kiaccndeckuit Tpya. HoBoe m3nanne. — CI16.: Bussime, 2019. — 832 c.
4. Knyt 1. UckyccTBo mporpammupoBanus, T.3. CoptupoBka u nouck. Knaccuueckuit Tpyn. HoBoe nznanue. — CII0.: Bunbsamc, 2019. — 824 c.
5. Kopmen T., Jleitzepcon Y., Pusepcr P., llItaiin K. AnropuT™msel: MocTpoeHHe U aHAIN3, 3-¢ n3nanue — M.: Jlnanektuka, 2019. — 1328 c.
6. JIytu, M. IIporpammupoBanue Ha Python. T. 1/ M. Jlyti. - M: Cumsou, 2016. - 992 c.
7. Jlytu, M. IIporpammuposanue Ha Python. T. 2 / M. JIytu. - M: CumBou, 2016. - 992 c.
8. Cammepduna, M. IIporpammuposanue Ha Python 3. Tloapo6roe pykoBojactBo / M. Cammepduia. - M.: CumBour, 2016. - 608 c.



9. Menemko €.B. MetoaudHi BKa3iBKH 10 JIA0OpaTOPHHUX POOIT 3 TPEaMeTy «AJITOPUTMHU Ta CTPYKTYpU JaHUX» // €NeKTPOHHUH pecypc (JOKaIbHA
KOMIT'IOTepHa Mepexa Kadeapu Ta IUCTaHIIAHA CHCTeMa HaBYaHHs YyHiBepcutrety Ha moodle.kntukr.ua s 3apeecTpoBaHUX KOPHUCTYBadiB) —
Kponusanuskuii: [THTY 2020.

10. Menemko €.B. Koncnekr nexiiil 3 npeaMeTy «AJITOpUTMH Ta CTPYKTYPU AAHUX» // eNeKTPOHHUHN pecypc (JOKajdbHa KOMII IOTEpHA Mepexa Kadenpu ta
JMCTaHIlIfiHA CHCTeMa HaBYaHHs yHiBepcuTeTy Ha moodle.kntu.kr.ua s 3apeectpoBanux kopuctyBauiB) — Kponusauiskuii: [IHTY 2020.

11. Menemko €.B. MetoanuHi BKa3iBKH 0 BUKOHAHHS CaMOCTIHHOT poOOTH 3 AUCUUIUTIHN « TexHOomorii mporpaMyBaHHs» ISl CTYACHTIB IEHHOI Ta 3a04HOT
(hopmu HaByaHHS crieniaabHoOcT 125 — «Kibepbesneka» — Kponusaunpkuii: ITHTY, 2017. — 15 c.

12. Menewko €.B. Texnonorii nporpamyBaHHs. MeToan4HI BKa3iBKU 10 BUKOHAHHS KOHTPOJBHUX POOIT CTyJEHTaMH 3a04HOi (opMu creniaibHocTi 125
«KibepoOesmnekay. — Kpormmeaunpkuii: HHTY, 2017. — 20 c.

13. Menemko €.B. MeToauuHi BKa3iBKU 10 BUKOHAHHS Ja0OpAaTOPHUX POOIT CTyAEHTaMM JEHHOI Ta 3a04HOi (opmu HaBuaHHs «IIporpamyBaHHS Ha MOBI
Pythony» — KponuBuunpkuii: [THTY, 2017. — 58 c.

Jonomidxcna
14. TInac, J{xeiixk Bangep Python nns cnoxsbix 3amad. Hayka o naHHbIX ¥ MammHHOE oOydenue. PykoBoactso / [lnac [xeiixk Baunep. - M.: ITurep, 2018. —
759 c.
15. CmipnoB O.A., KoBanenko O.B., Menemko €.B., Koncrantunosa JI.B., KoxxanoBa A.C. [mxeHepis mporpamHoro 3abe3nedenHs / HaByanbHuii mociOHUK.
— Kiposorpan: Bua. KHTY, 2012. — 409 c.
16. Axo A., Xonkpodt [Ix., Yabman JIx.. CTpyKTypbl JaHHBIX U anropuTmsl. — M.: ]I "Bunssamc", 2000. — 384 c.
17. Axo A., Xonkpodt k., Yiieman JIx. [TocTpoeHre U aHATN3 BEIYACIUTEIBHBIX aITOPUTMOB. — M.:Mup, 1979. — 536 c.
18. Makkonnemn /. OCHOBBI COBpeMEHHBIX alropuTMOB. Bropoe nznanue. — M.: Texnocepa, 2004. — 368 c.
19. CemmxBuk P. ®ynnamenTanbHbie anroputMbl Ha C++. — M.: DiaSoft, 2001. — 496 c.
20. T'acpunn . Ctpoku, nepeBbs U MOCIEA0BAaTENLHOCTH B anroputMax. MHpopmaruka u Berauciaurenbaas 6uonorus. — CI16.: BHV-CII6, 2008. — 653 c.

Ingpopmauiiini pecypcu
21. https://habr.com/ — kxonekTHBHMIA OJI0T 3 HOBUHAMH Ta AHATITHYHHUMHU CTATTSAMU PO 1HGOPMAILIHHI TEXHOJIOTIT Ta IPOrpaMyBaHHS.
22. http://stackoverflow.com/ — cucrema nutaHb i BiAMOBiIEH 115t MPOQECIHHUX MPOrpaMicTiB Ta HOBAUKiB Yy IPOrpaMyBaHHi.
23. https://dou.ua/ — ykpaincekuii BeO-CaliT 3 eJIeMEHTaMH KOJCKTHBHOIO OJIOTY, CTBOPCHHH ISl PO3MOBCIOKCHHS HOBHH, aHAIITHYHUX CTAaTEil Ta CBIXOI
iHpopMarii moB's13aHoi1 13 1HPOPMALIHHUMH TEXHOJIOTISIMHU.
24. http://www.algomation.com/ — tie mardopma ais meperisiay, oOMiHy i CTBOpPEHHS Bidyastizalliii arOpuTMiB.
25. https://prometheus.org.ua/ — ykpaincbka mardopma O€3KOIITOBHUX OHJIAHH-KYpPCIiB
26. http://moodle.kntu.kr.ua/my/ — Iucranmiiina ocsita ITHTVY.
27. http://www.tutorialspoint.com/python/ — Tutorialspoint / Python
28. https://pythonworld.ru/samouchitel-python — Camoyuurens Python
29. https://docs.python.org/ — Python's documentation, tutorials, and guides are constantly evolving



