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1. Onuc HAaBYAJBLHOI AMCHUILTIHA

. ["anmy3b 3HaHb, CHIELIATBHICTD, XapaKkTepUCTUKA
HalimenyBaHHs . . B .
OCBITHA nporpaMa, plBeHB HaBYaJIbHO1 JUCIIUITJIITHA
[IOKa3HHKA R
BHIIIOT OCBITH (Oenna ¢hopma nasuanms)
KUIBKICTE KpeauTIB —
4 pea Fa.11y3b 3HAHb O00B’sI3K0OBa
17 «EnekTpoHiKa Ta
. , TEJIEKOMYHIKAII Lo
Kinekicts MogymiB — 1 (wnp i HaiiveryBars) HaB4yajabHui pik
KinpKicTh 3MICTOBHUX
) 2023/2024
MOJYJIIB — 2 . .
I : CrneniajJbpHicTh
HIUBIIYyaJIbHE C
JHBLLY 172 «TenexoMyHIKaIlii Ta Cemectp
3aBJaHHS . :
paaIOTEXHIKAY»
HC Hepeﬂ6aqu0 . (xox 1 HaliMeHyBaHHS) o
(Ha3Ba) 2-I/I
3aranbHa KUIBKICTb OcBiTHS IDOrDAMA .
roJH — 56/120 porpa Jlexuii
«|HDKMHIPUHT 1
IIporpaMyBaHHA 32 TOJAUHU
1HOOKOMYHIKAIIHHUX
CHCTEMY
(HaﬁMCHyBaHHﬂ) Hp aKTHq Hi’
ceMiHapChKi
24 ToguHU
KiIpKicTh THXKHEBUX PiBens, Buwoi ocsiru:
o o ok
. nepiuii (0akagaBpChKHil) JlaGopaTopHi
TOJIUH 1719 JCHHOI
dbopmMu HaBUAHHS: 0 ronuH
ayIUTOpHUX — 3,5
CaMoCTIHHOT po0OTH CamocriiiHa podoTa
3m00yBada — 4
64 rogun
Bua konTposro
MOZYJIbBHUI KOHTPOJIb,
3aJI1K

CriBBiAHOIIEHHS KUTBKOCTI TOJMH ayAUTOPHUX 3aHATH 0 CAMOCTIHHOT poOOTH CTaHOBUTH: 56 / 64.

*AyIMTOpHE HABAHTAXKEHHS MOXE OyTH 3MEHIICHE a0o0 301IbIIEeHe Ha OXHY TOJMHY 3aJEKHO Bil
pPO3KJIaly 3aHSTh.



2. MeTa T2 3aBJaHHA HABYAJILHOI AMCHHUILIIHA

Meta BuBYeHHs: GOPMYBaHHS Y CTYJIEHTIB CUCTEMH 3HaHb MPO 0a30Bi CTPYKTYPH JaHUX 1
OCHOBHI OOYHCITIOBAJIbHI QITOPUTMH, a TaKOXK MPHUI0AHHS NPAKTUYHUX HABUYOK 3 NMPOEKTYBAHHS,
PO3pOOIEHHS Ta aHATI3y aJTOPUTMIB, OIL[IHIOBAHHS iX €()EKTUBHOCTI Ta CKJIAIHOCTI.

3aBaaHHs: 03HANOMJICHHS CTYJICHTIB 3 CY4YaCHUMHU Ta €()EeKTUBHUMHU CTPYKTypaMH JaHUX Ta
QITOPUTMAMHU KOMIT IOTEPHOT0 00poOJIeHHs 1H(pOpMallii, a TaKoX METOJaMH iX IOCITIIKECHHS 1
aHanizy

KommnereHTHOCTI, sIKi HA0YBAKOTHCSH:

3arajibHi KOMIIETEHTHOCTIi: 37aTHICTh O aOCTPaKTHOTO MUCIEHHS, aHalli3y Ta CHHTE3Y;
3IaTHICTh 3aCTOCOBYBATH 3HAHHS y NMPAKTUYHHX CUTYAIlisfX; 3[JaTHICTh IUIAHYBaTH Ta YIPABJIATH
4acoM; 3HaHHS Ta PO3YMIHHS TpPEIMETHOI 00JacTi Ta pO3yMiHHA NpPOQeciiiHol isUTbHOCTI;
3IATHICTh CIUIKYBaTUCS JICPKAaBHOK MOBOKO SK YCHO, TaK 1 NMUChMOBO; 3JaTHICTh BYHMTHUCS 1
OBOJIO/IIBATH CYYaCHUMH 3HAHHSIMH; BMIHHSI BUSIBJISITH, CTABUTH Ta BUPILTYBaTH MPOOIIEMH.

(paxoBi KOMNETEHTHOCTI: 31aTHICTh PO3YMITH CYTHICTH 1 3HaUeHHs iH(pOpMallii B PO3BUTKY
CydacHOro iH(OpMAI[iHHOTO CYCHUIBCTBA; 3MATHICTh BHUPINIYBATH CTaHAAPTHI  3aBIaHHS
npodeciiiHoi NiAIpHOCTI HA OCHOBI iH(OpMaIiiHOT Ta 6161a10rpadiyHOT KyIbTYPH 13 3aCTOCYBAaHHIM
iHpOpMaNiHHO-KOMYHIKAlIHHIX TEXHOJIOTIH 1 3 ypaxyBaHHSM OCHOBHUX BUMOT iH(pOpMaIiifHoi
Oe3neKky; 3AaTHICTh BHUKOPUCTOBYBAaTH 0a30BI METOAM, CHOCOOM Ta 3aco0W OTPUMAHHSA,
nepenaBaHHs, OOpoOkm Ta 30epiranHs iH(OpMaIlil; TOTOBHICTh CHIPHSTH BIPOBAKEHHIO
NEPCICKTUBHUX TEXHOJIOTIH 1 CTAaHIAPTIiB; 3JaTHICTh MPOBOJUTH POOOTH 3 KEPYBaHHS IMOTOKAMHU
HABaHTAXXCHHS 1HPOPMaLIHHO-TEIIEKOMYHIKALIHHIX MEPEXK.

OuikyBaHi pe3y/ibTaTH HAaBYAHHSA: 3HAHHA TEOpiii Ta MeTONiB (yHIAMEHTAIBHUX Ta
3arajabHO-IH)KEHEPHUX HAyK B 00’€Mi, HEOOXiIHOMY JIsi PO3B’S3aHHS CIIeliali30BaHUX 3ajad Ta
NPaKTUYHUX TpoOiIeM y Taiysi npodeciiiHoi TisSuTbHOCTI; BMIHHS 3aCTOCOBYBATH 3HAHHS B Trairy3i
iHhpopMaTUKU ¥ cydyacHUX 1H(GOpPMAIIHHUX TEXHOJOTIH, OOUYMCIIOBAIBHOI 1 MIKPOMPOIECOPHOI
TEXHIKA Ta MpOrpamMyBaHHs, MPOTPaAMHHUX 3ac00iB Ui PO3B’SA3aHHS CIEialli30BaHUX 3373y Ta
NPaKTHYHUX TpoOsieM y ramysi mpodeciifiHoi AisSIbHOCTI; 3[aTHICTh OpaTh y4yacTh y CTBOPEHHI
OPUKIAJHOTO TPOTPaMHOTO  3a0e3MeueHHs Ui eNeMEHTIB  (MoayliB, OJOKiB, BY3IB)
TEJIEKOMYHIKallIHHUX cHCTeM, 1H()OKOMYHIKAIIIHUX, TEIEKOMYHIKAIIHHUX MEPEX, PalioTeXHIYHUX
CUCTEM Ta CHUCTEM TEJICBI3IMHOTO i paiOMOBIICHHS TOIIIO.

»

IIpepexBizutu - “lIporpamysanns Ha Python”, “/luckperna matemaruka”
Kopeksizntu - “basu nanux”, “Back-end nporpamyBanns”

3. 3MicT HABYAJBHOI AUCHUILTIHA

Mogayas 1.

3MmicToBuii MOay.1b 1. BBeleHHSI B TeOPil0 AJITOPUTMIB i CTPYKTYPH JaHHUX.

Tema 1. basoBi moHsaTrTs Teopii aaropurmiB. Busnauenns anroputmy. Cnocobu
OMMCaHHS Ta BIacTUBOCTi. ['padiune mpencraBieHHs anroputmiB. L{ukn 1 pekypceis. Knacu Tta
aHaii3 epeKkTHBHOCTI anroputmis. Anropurmu i OOIL

Tema 2. OCHOBHi CTPYKTYpPH JaHHX. AJTOpUTMH 1 poboTa ¢ JanuMu. OCHOBHI CTPYKTYpH
nmanux. Ctpykrypu nanmx “Macus” ta “Koptex”. ba3osi omepariii. AHami3 e)eKTUBHOCTI MacCHBIB.
VYnopsinkoBani MacuBu. Po6orta 3 macuBamu B Python. AGctpakTHi cTpykTypu naHux. 3B’s3aHi
crucku. OcobmuBocti moOynoBu. ba3osi onepartii. CoproBani cnucku. [[BoOiuHO 3B’s3aH1 CITUCKH.
AHai3 epeKTUBHOCTI 3B’ 3aHUX CITHCKIB.

Tema 3. Tunu ganux 3 odMe:xkeHum aocrynom. Ctpykrypu nanux “Crex” ta “Yepra”.
bazosi onepariii Ta ix ocobnuBocTi. [lpukianu 3acrocyBanns. Peanizaiiist cTeky Ta yepu Ha OCHOBI
MacuBy. CTek Ta uepra Ha 3B’SI3aHHX CITMCKaX.



Tema 4. AiropuT™Mu NomyKy. AIropuTMH MOLIIYKY. 3araibHa Kiacu(ikalis Ta IpUHIMIN
po6otu. Jliniitauii nomyk. [lomyk 3 mepexomom. binapuuii momryk enemenTtiB B MacuBi. Ilomyk
merogoM PiboHayyi.

Tema 5. Aaropurmu copryBanHsi. [Ipobimema copTyBaHHS. AJTOPUTMH COPTYBAaHHS.
3aranbHa Kinacudikaiis Ta npuHIUIH podboTtu. [Ipocti Metonu copryBanHs. CopTyBaHHS OOMIHOM.
CopryBanns Bubopom. CopryBanHs BcTaBkoro. Merona Illemna. CopryBaHHS TOIUIOM (IIBHIKE
coptyBanHs Xoapa). CopTyBaHHS 37UTTSIM. BHYTpIIIHI Ta 30BHIIIHI aJlrOPUTMU COPTYBaHHS.
Kanibui anropurmu.

MoayabHUH KOHTPOJIb

3microBuii Moay b 2. CKIaaHi CTPYKTYPH Ta IX 3aCTOCYBaHHS.

Tema 1. JlepeBa. BusnaueHnHs nepeBa. YmopsukoBaHe nepeBo. OcoOmuBocTi poboOTH
0azoBux omepamiif. binapHe gepeBo. AJTOpUTMH TPOXO/KEHHS JIepeB BrIHO Ta BIIUP.
3acTocyBaHHs OiHapHHX JepeB. [HIII BUIU AepeB.

Tema 2. Ilomyk B psinkax. OcHoBu pobotu 3 psakamu. llomyk miapsaka. Binctanb
Xewminra. Cyodikcne nepeBo. @ynkmis mpedikca. Anroputm Kayra-Mopica-Ilpata. XemryBanus
cTpok. Anroputm Pabina-Kapna. Perynsiphi Bupasu.

Tema 3. I'pa¢. Ilousrrs rpady. OcHoBHI Bu3HaueHHs. HampaBnenuit anukiniuauii rpad.
[IpencraBnenns rpadiB. ANTOpUTMH NPOXOKEHHS Tpady Briaubd Ta BIIMP. 3BaxeHHH rpad.
Anroputm  ®mnoiina-Yopmona. Tomosjoriune copryBaHHA. 3B'SI3HICTH B rpadax. ANropurm
Kocapamxy. OcroBHi nepeBa. Anroputm llpuma. Anroputm Kpackama. Anroputm Jleifikcrpu.
3anaua koMiBospkepa. Anroputm Jli.

Tema 4. OcHOBH TMHAMIYHOTI'0 POIPAMYBAHHS.

Konnenmis “Po3minstii 1 Bomomaproi”. Yncna ®ibonaui. Memoizartiss. MeTo 3HH3Y Bropy.
Bincrans penaryBanus. OOYuCIIeHHS BiJICTaHi.

Tema 5. XemyBanus. 3B’s3aHuil po3nomin mam’siti. XemryBanHs nanux. Komizii. Xem-
GyHKLiA. AIropuTMu XeuryBaHHs. J[nHamiuHe XemryBaHHs. Xem-Taouumi. CIIOBHUKH.

MonyJibHHI KOHTPOJIb

4. CTpyKTYpa HABYAJBHOI IMCUMILIiHA

Kinekicts rogus
HazBa 3MiCTOBHOTO MOJyJIs 1 TEM VCBOro Y toMmy uncii
b 1 n1a0. C. p.
1 2 3 4 5 6
Monayasb 1
3micToBHUI Moayab 1. OcCHOBHI 3a1a4i TAa NPUMHUIMIIM 3aXUCTY iHpopManii
Tewma 1. ba3oBi moHATTS Teopii 13 4 2 - 7
ITOPUTMIB
Tema 2. OCHOBHI CTPYKTYpPH JaHHX 17 4 4 - 9
Tema 3. Tunu ganux 3 0OMEXEHUM 8 2 2 - 4
JIOCTYTIOM
Tema 4. AIropuT™MH NOIIYKY 8 2 2 - 4
Tema 5. AIropuT™Mu COpTYBaHHs 11 3 2 - 8
MoayJibHHH KOHTPOJIb 3 1 - -
Pa3om 3a 3micToBHMM MoayJiem 1 60 16 12 - 32
3micToBuii MOAYJIb 2. CKJIA/IHI CTPYKTYPH Ta IX 32CTOCYBAHHSA

Tewma 1. [lepeBa 17 4 4 - 9
Tewma 2. [Tomyk B cTpokax 8 2 2 - 4
Tewma 3. I'pad 17 4 4 - 9
Tema 4. OCHOBY JMHAMIYHOTO 2 2 - - 2
porpamMyBaHHs




Tema 5. XeuryBaHHs 11 3 2 8
Moay/ibHUH KOHTPOJIb 3 1 - -
Pa3om 3a 3MicTOBHMM MoayJiem 2 60 16 12 32
Ycboro roaguH 120 32 24 64
5. Temu ceMiHaApCbKHUX 3aHATH
Ne KinbkicTh
Hasga Temu
/o TOIUH
1 He nepenbaueno HaBuaIbHUM IJIAHOM
Pazom
6. TeMu NpaKTHYHUX 3aHATH
0 Kinbkictb
HasBa Temu
n/a TOIUH
1 | CxiagaHHsl QITOPUTMIB 2
2 | Peanizariist 6a30BUX CTPYKTYpP JTaHHUX 4
3 | Peauizamisi CTPYKTYp JaHUX 3 OOMEKEHHUM JIOCTYIIOM 2
4 | AIropuT™Mu NOIIyKy 2
5 | AnropurMu copTyBaHHs 2
6 | JlepeBa 4
7 | Tlomiyk B cTpoKax 2
8 | I'padm 4
9 | XemryBaHHs 2
Pazom 24
7. Temu J1a00paTOPHUX 3aHATH
No Kinbkicth
Ha3zpa temu
n/a TOJIUH
1 He nependaueHo HaBYIBHUM IJIAHOM
Pazom
8. Camocriiina pobora
Ne KinpkicTb
Ha3zpa temu
/1 TOIUH
1 | OmpairoBanHs MaTepiany JeKIin 20
2 [TigroToBKa 10 MPaKTUYHUX POOIT 24
3 | OnpamroBanHs MaTepiajiB Ta pe3yibTaTiB OTPUMaHUX Ha 16
MPAKTUYHUX 3aHATTSIX
4 | IlizroToBKa J0 MOIYJBLHOI'O KOHTPOJIIO 4
Pa3zom 64

9. InguBinya/bHi 3aBIaHHA

He nepez[6aqu0 HaB4YaJIbHUM IIJIaHOM




10. MeToau HABYAHHSA

[Tpu BukIanaHHi Kypcy BUKOPHCTOBYIOTHCSI HACTYITHI HABYAIbHI METOIH:
— JIEMOHCTpaIlis;
— UTrocTpartis;
— PO3TOBi/Ib;
— CIIOCTEPEIKEHHS,
— OCJIIIKEHHS

11. MeToau KOHTPOJIIO
JU11 KOHTPOJTIO YCHILIHOCTI B JAaHOMY Kypcl BUKOPUCTAHO:
- IOTOYHHUI KOHTPOJIb (Ha MPAKTUUYHUX 3aHATTIX);
- MOJYJbHHH KOHTPOJIb 32 3MICTOBHUMU MOJYJISIMH;

- CEMECTPOBHUI KOHTPOJIb y BUTIISAL 3aJIiKY.

12. Kpurepii oniHioBaHHs Ta po3nojia 6ajiB, AKi OTpUMYIOTH 3100yBayi

CkJ1a10Bi HABUAIBHOT banu 3a onHe 3aHATTS KinpkicTs 3aaa1h | CyMapHa KiJIbKiCTh
poboTu (3aBJIaHHsA) (3aB/1aHb) OatiB

3MmicToBHMIT MOayJIb 1

BukoHnaHHs 1 3aXUCT 0...7 4 0..28

NPaKTUYHUX POOIT

MoaynpHUNM KOHTPOJIb 0...22 1 0...22
3MicTOBHUI MOAYJIL 2

BukoHaHHS 1 3aXUCT 0...7 4 0..28

MPAKTUYHUX POOIT

MonyibHUN KOHTPOJIb 0...22 1 0...22

Ycboro 3a cemecTp 0...100

biner s 3amiky CKIIaZa€eThes 3 ABAIIUATH TECTOBHX TCOPETHYHHMX Ta YOTUPHOX MPAKTUIHUX
nuTaHb. MakcumalibHa cyma OaltiB 3a 3a TeOpEeTHUYHI UTaHHi - 60 6aniB, 3a mpakTuyHi - 40 Gais.

Kpurepii oninroBannsi po6oTH 3100yBaua NpoTsirom ceMecTpy

3anoBisibHo (60-74). Ilokasatm MiHIMyM 3HaHb Ta YMiHb. 3aXHUCTHTH BCl IHIWBITyasbHI
3aBJaHHs Ta 37]aTU TeCTyBaHHsA. 3HaTH CUHTaKCUC MOBH mporpamyBaHHs Python. Martu ysBneHHs
Ipo aHali3 e(peKTUBHOCTI aNropuT™MiB. BMITH peaiizyBaTH OKpeMi alTOPUTMHU Ta CTPYKTYpH JaHUX,
Ta OIIHIOBATH 1X €(DEKTUBHICTD.

Jo0pe (75-89). Teepno 3natu MmiHiMyMm, BukoHaTu Bci KP, 3matu TecTtyBaHHS Ta mos3a
ayJIMTOPHY CaMOCTIiHY po0OoTy. YMITH: OKpiM HaBeJeHUX 0a30BUX 3HaHb 3acTocoByBaTH OOII ms
HANMCAHHS THYYKOrO Ta MPUIATHOTO JUIs MaclTaOyBaHHS MPOrpaMHOro 3a0e3NedeHHs, 3HaTh
BIIMIHHOCTI CTPYKTYp JaHUX Ta ONTHMAJIBHO iX 3aCTOCOBYBATH BiIIOBITHO 70 MOCTABJIEHUX BUMOT
Ta OCOOJNMBOCTEH 3a7adi, 1[0 BHUPILNIYETHCS, PEaNi30BYBAaTH HANOUIbII e€(pEeKTUBHI alTOPUTMHU
TIOIITYKY Ta COPTYBAHHS BiJIIIOBIAHO J0 HA/IAHUX JTaHUX.

Binminno (90-100). 31atu BCi KOHTPOJIbHI TOYKH 3 OIIIHKOIO «BIIMIHHO». JIOCKOHAJIBHO
3HATH BC1 TEMH Ta YMITH 3aCTOCOBYBATH IX.



IIxana ouiHIOBaHHA: OaJIbHA i TpaguniliHa

Cyma Gasis Or1iHKa 3a TpaAMIIIIHOIO IIKAJIOK0
IcnuT, nudepenmiiioBanuii 3a1ik 3aimik
90 — 100 BinMinzaO
75 — 89 Hobpe 3apaxoBaHO
60— 74 3a10BUILHO
0-59 He3sanoBibHO He 3apaxoBano

13. MeToanune 3a0e3me4YeHHA

1. JIeicenko W.B. AnropuT™bl 1 MeTO/IbI BhIUMCIICHHN: yueO. mocobue / 1. B. JIbicenko ; M-
BO oOpa3oBaHMs M Hayku YKpauHbl, Hau. aspokocm. yH-T um. H.E. XKykoBckoro "Xapek. aBuail.
uH-T". - X. - Han. aspokocM. yH-T uM. H. E. XKyxkoBckoro "Xapbk. aBuau. us-t", 2005. - 60 c.

2. ArOpuTMH3aIUs. U POrpaMMHpOBaHue : y4ed. mocobue mo nabd. mpaktukymy / O. K.
[orymuna, 0. A. bonkyn, U. H. ba6ak, . H. . Kpuukwuii ; M-Bo 00pazoBaHus 1 HAyKH YKpaWHBI,
Hau. aspokocm. yH-T um. H. E. XKykoBckoro "Xapek. aBuai. un-t". - XapbkoB. - Hail. aspokocwm.
yH-T uM. H. E. )KykoBckoro "Xappk. aBuan. ua-t'", 2016. - 68 c.

4. Caiitr xadenpu 504, http://k504.khai.edu, na skomy posmimeno HMK]] BuGipkoBoi
HABYAIBHOT JUCHUUIUTIHU “AJITOPUTMHU Ta CTPYKTYPH JaHUX: poOOYa MporpaMa; KOHCIIEKT JICKIIiH;
HaBYAJIbHUN TMOCIOHUK 3 J1a0OpATOPHOTO MPAKTUKYMY; MUTAHHS Ta TECTH KOHTPOJBHHUX 3aXOIB;
CJICKTPOHHI MPE3EHTAITIT JICKITIH.

HaBuanbHo-MeToanuHe 3a0€3Me4eHHs TUCIUILTIHY ""ANTOPUTMH Ta METOAHN O0UKCIICHD" IS
OakamaBpiB / Har. aepokocM. yH-T iM. M. €. XXykoBcbkoro "XapkiB. aBiat. iH-T" ; po3po0. O. L.
€pemees. - Xapkis, 2019.-245c¢ . -
http://library khai.edu/library/fulltexts/doc/ 001D7_Algoritmi.pdf

14. PexomenioBana Jireparypa

ba3zoBa

1. Koporeera T.O. Amroputmm Tta crpykrypu mammx / T. O. Koporeesa. — JIbBiB:
Bunasuunrso JIsBiBecbKkoI omitexuiku, 2014. — 280 c.

2. Kopwmen, T. Anroputmsr: BBoaHbI Kypc. ITep. C. anri. - K.: 000 «1.J].Bumbsamcy, 2014.
-208 c.

3. Muxaiimox B.O. [TocTonTuMa buuil aHaii3 Ta HaGIMKeH] QITOPUTMH PEOTITUMI3AIIIT IS
3ama4y auckperHoro mporpamyBanHHsa / B. O. Muxaiimiok, . B. Ceprienko ; Ham. akan. Hayk
VYxpainu, [H-T kiGepreTuku iM. B. M. I'mymkoBa. - Kuis. - HaykoBa gymka, 2015. - 247 c.

JlonomizkHa

1. Xaitneman, . Anropurmel. CrpaBounuk ¢ npumepamu Ha C, C++, Java u Python, 2-e
u3a.: [lep. ¢ anrn. — K.: OO0 “Anbda-knura”, 2017. — 432 c.

15. Indopmauiiini pecypcu

1.HaykoBo-Texniuna Oibmioreka XAl [Enextponnmii pecypc| - Pexum pocrymy:
http://library.khai.edu - 20.06.2017.
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