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1. Onuc HAaBYAJILHOI AUCIHUILTIHA

. ["anmy3b 3HaHb, CIIEIIATBHICTS, XapakTepucThka
HalimenyBaHHs . . R .
HOKABHHKA OCBITHS IpOTpama, piBeHb HABYAIBHOI JUCIUATUTIHH
BUIIIO1 OCBITU (Oenna ¢hopma nHaguanms)

KinbkicTh KpeauTiB —
5 I'any3b 3HaHB Bubiprosa
12 «Jadopmartiiai

TEXHOJIOTID 15
«ABTOMAaTH3AIlA TA

Kinpkicts MoaymiB — 2 HaBuanbuuii pik

KiJIbKiCTB 3MiCTOBHHX npuIago0yayBanua» 13
. ; . . 2023/2024
MOJIYIIB — 2 «MexaHiuHa 1HXCHEP1D
IHI[I/IBiI[yaHBHe (mmop i HafiMeHYBaHH!)
Cemectp
3aBJIaHHS HE
rependadeHo . .
pedl CneniajbHIiCTh 4-i
3arajipHa KIJIBKICTh (o { malineestypames)
roguH — 64 /150 Jlexuii
OcBiTHsI mporpama 32 roauH
(HaliMeHyBaHHS1)
IIpakTuyHi,
ceMiHapChbKi
KiJIbKICTh THIKHEBUX 0 roguH
TOJIMH JIJIS JSHHO1 PiBeHb BHUIIIOI OCBITH: JlaGopaTopni”
(dbopMu HaBYaHHSL: nepinii (6akanaBpChbKHil) 32 ronuH
/4 o
aynuTOpHUX — 4 Camocriiina podora
CaMOCTItHOT pobOoTH 86 rouE

CTyJeHTa — 9,4
Bua koHTpOIIIO

MOZYJIbHUI KOHTPOJIb,
ICIIUT

CriiBBiTHOIIIEHHS KIJIBKOCTI TOJIMH ayAUTOPHUX 3aHATh JO CAMOCTIMHOT pOOOTH CTaHOBHTH:!
0,74.

“AyIMTOpHE HABaHTAKEHHS MOKe OyTH 3MeHIIEHe abo 30ibIIeHe HA OJHY TOJAMHY 3aJEKHO Bif
pO3KJany 3aHsTh.



2. MeTa Ta 3aBJaHHA HABYAJLHOI JMCIMILIIHNA

Mera BHBUYEHHS: IIArOTOBKA CHEIANICTIB 3 00JacTi MAIIWMHHUX 3HAHb 3
BUKOPHCTAHHSM MOBH IpoTrpamMyBaHHs python.

3aBaaHHsI: HAaBYaHHsS CTYAEHTIB MOBI IporpamyBaHHs python, BuAIB HEHpoOHHHX
MEpEeK Ta OCHOB TMOOYAOBI HEUPOHHHUX MEPEXK, aIropuTMaMm Kiacudikarii,
BUKOpHcTaHHs scikit-learn, momepeanss oOpoOka maHMX, aHcaMOJIeBe HaBYaHHS,
CMHUCIIOBUM aHaNi3, PErpecMBHUM aHami3, KIACTEpHHN aHaji3, peai3alis
OaratomapoBoi HEHMPOHHOI Mepexu, HaB4yaHHsA HedpoHHuUX Mepex (TensorFlow),
rIMOOK1 3rOPTKOBI HEMPOHHI MEPEXK1, PEKYpPEHTHI HEHPOHHI MEPExKI.

3rilHO 3 BUMOTaMHU OCBITHBO-TIPOGECIHHOT MPOrpaMu CTYJEHTH MOBHHHI JTOCSTTH
TaKUX KOMIIETEHTHOCTEM:

3MaTHICTh 10 MaTEMaTHYHOTO (DOPMYITIOBAaHHS Ta JOCIIIKYyBaHHS HEMEPEPBHUX Ta
JUCKPETHUX MATEMATHYHUX MOJIENE, OOIpyHTOBYBaHHS BHOOPY METO/IB 1 MIJIXO/1B
JUTS pO3B’SI3yBaHHS TEOPETUYHMX 1 MPUKIAIHUX 3a7a4 y Taly3l KOMI IOTEPHUX HayK,
aHayi3y Ta IHTEPIPETYBAHHS.

31aTHICTh 0 BUSBJICHHS CTAaTUCTUYHUX 3aKOHOMIPHOCTEN HEJETEPMIHOBAHUX SIBUILI,
3aCTOCYBaHHS METOJIB OOYMCIIOBAJBLHOTO IHTEJEKTY, 30KpeMa CTaTUCTUYHOI,
HEWpOMEpeKEeBOi Ta HEYITKOI 0OpOOKM JaHWX, METOJIB MAIIMHHOTO HABYaHHS Ta
TeHETUYHOIO MTPOrpaMyBaHHs TOLIO.

31aTHICTh JO JIOTIYHOTO MUCJICHHS, MOOYOBU JIOTIYHUX BHCHOBKIB, BUKOPUCTAHHS
dbopMalbHUX MOB 1 MoOJENeHd alrOPUTMIYHUX OOYMCICHb, MPOEKTYBaHHS,
pO3pOOJICHHS ¥ aHaji3y aJrOPUTMIB, OIIIHIOBaHHS iX €()EKTUBHOCTI Ta CKJIATHOCTI,
pPO3B’SI3HOCTI Ta HEPO3B’SI3HOCTI AJITOPUTMIYHUX MPoOOJIeM Il  aJeKBAaTHOIO
MOJICJIFOBAaHHSI MPEIMETHUX 00JIacTel 1 CTBOPEHHS MPOrpaMHUX Ta 1HPOpPMaLIMHUX
CUCTEM.

31aTHICTh A0 IHTEJIEKTYAJIbHOTO aHaIi3y JaHUX Ha OCHOBI METO/[IB 0OUHCIIFOBAIBHOTO
IHTENIEKTY BKJIIOYHO 3 BEIMKUMH Ta IMOTAHO CTPYKTYPOBAaHMMHU JaHUMH, IXHBOT
OIlepaTUBHOI OOPOOKH Ta Bizyalli3alli pe3yJbTaTiB aHali3y B MPOLEC] pO3B’I3yBaHHs
NPUKJIATHUX 33]1a4.

IIporpamui pe3yibTaT HABYAHHA:

BuxopucroByBatTH METOAM OOYHMCIIOBAIBHOTO IHTENIEKTY, MAIIMHHOTO HAaBYAHHSI,
HEUpPOMEPEKEBOi Ta HEUITKOI OOpOOKHM JaHUX, TEHETHYHOIO0 Ta EBOJIIOIIHHOTO
mporpamMyBaHHS JUIsl  PO3B’SI3aHHS — 3ajad  PO3MI3HABaHHS, MPOTHO3YBaHHS,
kiacuikanuii, ireHTUdIKamii 00’ €KTiB KEpYBaHHS TOLIO.

[IpoekTyBaTH, po3po0JISITH Ta aHAII3yBaTH AJITOPUTMHU PO3B’I3aHHS O0UHCITIOBATLHUX
Ta JIOTIYHUX 3aJ]1a4, OIIHIOBATH €()EKTHUBHICTh Ta CKJIAJHICTh aJITOPUTMIB Ha OCHOBI
3acTOCyBaHHA (POpMaANTbHUX MOZEJIEH aNrOpUTMIB Ta O0UUCITIOBAHUX (DYHKIIIM.



3acTOCOBYBaTM METOOM Ta QITOPUTMHU  OOYMCIIIOBAJILHOTO  IHTEJEKTY Ta
IHTENIEKTYaJIbHOTO aHali3y JaHuX B 3aJayax Kiacuikaiii, HpPOrHO3yBaHHS,
KJIACTEPHOTO aHalli3y, MOIIYKY aCOIIaTUBHUX MPABUJ 3 BUKOPUCTAHHSIM MPOTPaMHHIX
IHCTPYMEHTIB MIATPUMKH OaraTOBHUMIPHOTO aHaii3y JaHUX Ha OCHOBI TEXHOJIOT1H
DataMining, TextMining, WebMining.

Misxkaucuuniinapui 38 13ku: Buma maremaTtuka.

3. IIporpama HABYAJBHOI JUCHHUILIIHI
Moayas 1. MoBa nporpamyBanHsi Python

3micToBHMiT Moxyan 1. Python

Tema 1. OGuucnenHs Ta 3MiHHI. Spnuku Ta nanHi. BukoprcTanHs 3MiHHUX.

Tema 2. CTpokH, CIIUCKHU, KOPTEKU, CIOBHUKH.

Tewma 3. Oneparopu nukity. Korerpykiis onepatopis. O0’etHaHHS BUMOT. 3MiHHI 0€3 TPU3HAYCHHS.
Tewma 4. @ynkuii, moxyni. 'padiuni Momymi.

Tema 5. Knacu, 06’extu. O6po6ka daiinis.

Tema 6. Kopucui motyii.

MoaynbHUA KOHTPOJIb

MogayJis 2. [100ynoBa HeHPpOHHHUX Mepex

3micToBHMI Moayab 2. HeiiponHi Mepexi

Tema 1. HaBuanHs Ha nanux. HaBuaHHS mpoCcTHX aJIrOPUTMIB AJIs KilacuQikarii.

Tema 2. Ornsn knacugikaropiB 3 BukopuctanusaM scikit-learn. [Tonepenns o6poOka qaHuX.

Tema 3. 3ByXeHHs JaHUX 3a JOMNOMOIOK 3MEHIIEHHS po3MipHocTi. HamamtyBaHHS
rineprapameTpis.

Tema 4. AncambenbHe HaBuaHHs. CMUCIIOBUH aHa13.

Tema 5. BOynoBa mojeneit MalIMHHOTO HaBYaHHS y BeO-oaTku. Perpeciituuii anani3. Knacrepauit
aHai3.

Tewma 6. bararomaposa HeliponHa mepexa. Tensor Flow.

Tema 7. 3ropranbHi HeMpoHHI Mepexi. PeKypeHTHI HEHPOHHI MepexKI.

Tema 8. ITopomxyroun HeWpoHHI Mepesxi. [IpuiHATTSA pillleHb B CKIaJHUX CepelOBHUILAX.

MoayJIbHHH KOHTPOJIb



4. CTpyKTypa HaBYAJIbHOI JUCHUILTIHU

KigbKicTh TOaUH
HasBa 3MicTOBHOTO MOJYJIS 1 TEM VYceboro Y TOMy umcCIi
1 n n1a0. C. p.
1 2 3 4 5 6
Mopyas 1
3MicToBHUIT MoayJb 1.
Tema 1. 10 2 - 8
Tema 2. 14 2 4 8
Tema 3. 6 2 - 4
Tema 4. 10 2 4 4
Tema 5. 12 4 - 8
Tema 6. 14 2 4 8
Moay/ibHHII KOHTPOJIb 2 - 2 -
Pa3om 3a 3micToOBHUM Mojynem 1 68 14 14 40
Monyab 2
3micTOBHUI MOAYJIb 2.
Tema 1. 8 2 2 4
Tema 2. 8 2 2 4
Tema 3. 12 4 2 6
Tema 4. 10 2 2 6
Tema 5. 8 2 2 4
Tema 6. 10 2 2 6
Tema 7. 10 2 2 6
Tema 8. 12 2 2 8
MoayJibHHII KOHTPOJIb 2 - 2 -
Pa3om 3a 3micTOBHHM MOJysieM 2 80 18 18 44
Yceboro roaun | 148 32 32 84
KoHuTpoJabHuii 3axijg 2 - - - 2
Ycboro roaun | 150 32 32 86
5. Temn ceMmiHAPCHKUX 3aHATH
CeMiHapchKi 3aHATTS He nepeadavyeHi HABYAJIbHUM IJIAHOM.
6. Temu NpakTUYHHUX 3aHATH
IIpakTnyHi 3aHATTA HenepeadadyeHi HABYATLHUM IIAHOM.
7. Temu 1a00paTOPHUX 3aAHATH
No KinbkicThb
Hazpa temu
/1 TOJIMH
1 Peanizauis anroputmiB HaByaHHs Ha Python 4
2 Peanizamist Mmetona k HaltbIMKIMX CyCiliB. 4
3 Peanizariis syepHoro aHaji3y roloBHUX KOMIIOHCHTIB 4




4 MonynbHui KOHTpOJIb | 2

5 Peanizarisa knacudikaTopa MaXKOPUTAPHOTO TOJIOCYBAHHS. 4

6 Peamizamiss LDA 4

7 Po3pobnenns BeO-noaarky 3a gonomororo Flask 4

8 ITo6ynoBa HeliponHoi Mepexi y TensorFlow 4

9 MoynpHII KOHTPOJIb 2 2
Pa3zom 32

8. Camocriiina pob6ora
No KinbkicTs
Ha3zpa Temu
n/m TOIVH

1 [IpaBuna HanucaHHs mporpam Ha MoBi Python 8

2 Buau ta noOy10Ba HEUPOHHUX MEPEXK. 12

3 OsHnariomteHns 3 scikit-learn 8

4 berrunr 8

5 O3znariomnenns 3 Flask 10

6 O3znariomienns 3 TensorFlow 10

7 Krnacudixkaris 300pakeHb. 6

8 Osnaitomsienns 3 Google Colab. 8
Pazom

9. InauBiAyaIbHI 3aBIaHHSA

Inousioyanvhi 3a60anus He nepeddaveni HaguaIbHUM NIAHOM.

10. MeToau HAaBYAHHSA

[Ipu mpoBeneHi ek, 1a00paTOpHUX POOIT Ta CaMOCTIMHOI POOOTH BUKOPUCTOBYIOTHCS TakKi
METO/IM HaBYaHHS K CIOBECHI (MOSCHEHHS, PO3MOBI/Ib, O€ci/ia, HaBUaIbHA JUCKYCIS Ta 1H.); HAOYHI
(UTIOCTpYBaHHS, JEMOHCTPYBaHHS, CAaMOCTIHHE CIOCTEpeXEHHs) Ta MpakTHuHi (J1abopaTopHi
po0oTH), a came JeKLii MPOBOJIATHCA 3 BUKOPUCTAHHSIM OCHOBHMX PO3JLUIIB KOHCHEKTY JIEKIii B
€JIEKTPOHHIN  (opMi, eneMeHTIB MyIbTUMEAIMHOI MIATPUMKH Kypcy (BigeodparMeHTiB),
JIEMOHCTpaIliil OKpeMHUX IPUHOMIB pOOOTH 3 IHCTPYMEHTAIBHUM CEPEIOBHUIIIEM Ta/ab0 pO3JaTOYHOTO
Mmartepiany y BUIJIA/II CXEM Ta Jiarpam.

JlaGoparopHi poOOTH BUKOHYIOTHCS 3 BUKOPHUCTAHHSM HaBYAJbHUX (JEMOHCTpALIMHMUX) Ta
JIIEH30BaHUX MPOTrpaMHUX 3aCO0i1B.

CamocrTiifHa po0OOoTa BKIJIIOYAE MIATOTOBKY JI0 JJAOOPATOpPHHUX pPOOIT, MOAYJIBHOTO KOHTPOJIIO Ta
ICIIUTY, BUKOHAHHS 1033 ayJUTOPHOI YaCTWHU 1HIWBIAYyaJbHOTO 3aBJaHHS 1 BUBYEHHS BKa3aHHMX
BUIIIE TEM 33 KOHCIIEKTOM, JIITEPaTypHUMH JPKEPETIaMU Ta MIPOTPaMHOI0 JJOKYMEHTAIIIEI0.

11. MeToau KOHTPOJIIO

KonTtpons 3ailicHIOeThCs 3riAHO 3 “TI0N0XKEHHAM PO MOYIBHO-PEUTHHIOBY CHCTEMY OLIIHIOBaHHS
3HaHb CTYJEHTIB”.



IToTOYHUHN KOHTPOJIb — BIJMOBITHO 70 MOBHOTH, SKOCTI Ta CBOEYACHOCTI BUKOHAHHS JIAOOPaTOPHUX
poOIT Ta PO3AUIIB JOMAIIHBOTO 3aBJIaHHS, HPOMDKHUN (MOIYJIBHUI) KOHTPOJIb — IHCHMOBI
KOHTPOJIbHI poOOTH Ha 8-My Ta 16-My TIXKHSX; HiICYMKOBHUN KOHTPOJb — MMCbMOBHH 3aiK.

12. Kpurepii oniHiOBaHHS Ta po3noAija 0aJiB, IKi OTPUMYIOTh CTYACHTH

12.1. Po3nonin 6aniB, siki OTPUMYIOTh CTYACHTHU (KIJIBKICHI KpUTEPii OI[IHIOBAHHS)

CkraioBi HaBYAJIbHOT banu 3a ogHe 3aHATTS Kinbkicts 3aua1h | CyMapHa KUTBKICTb
poboTu (3aBIIaHHSA) (3aBl1aHp) OaJtiB

3micToBHMIT MOaYJIb 1

BuxonaHHs 1 3aXUCT 0..5 4 0...20

1a60paTOpHUX pOOIT

MoynbHUNM KOHTPOJIb 0...15 1 0...15
3MicTOBHHITI MOAYJIb 2

BukoHaHHS 1 3aXUCT 0.5 4 0...20

J1a00paTOPHUX POOIT

MonylibHUH KOHTPOJIb 0...15 1 0...15

Ycboro 3a cemecTp 0...100

CemecTpoBUi KOHTPOJIb (3aJ1iK) TPOBOJUTHCS Y pa3l BIAMOBH CTyJEHTa Bija OajiB
MOTOYHOTO TECTYBaHHS M 3a HAsABHOCTI JOMYycKy 10 3aiiky. [lig udac ckiamanHs
CEMECTPOBOIO 3Ky CTYACHT Ma€ MOXKJIMBICTh OTpuMaTtu Makcumym 100 Gasis.
biner nns 3aniky ckiiagaeTbes 3 4 MUTaHb KOKHE MTUTAHHS OLIIHIOETHCS B 25 OaliB, 2
NUTaHHS TEOPETUYHI1, 2 MUTAaHHA NpakTH4yH1 — cyma 100 Ganis.

12.2. SxicHi kpuUTepli OIlIHIOBAaHHS

HeoOxigauii 00csr 3HaHb JI OJep KaHHS TO3UTUBHOI OIIHKU:

- OCHOBHI TTOHSATTS, BA3HAYEHHSA Ta MPOOIeMH MOOYI0BU HEUPOHHUX MEPEK;

- OCHOBHI BHJIM HEHPOHHHUX MEPEK;

- OCHOBHI TpaBWjia TOOYJOBH TPOTPAMHOTO JIOAATKY , BHUKOPHCTOBYIOUHM MOBY
nporpamyBaHHs Python.

HeoOxiguuit 06csar BMiHb JJIsI OJIepKaHHS MO3UTUBHOI OIIHKU:
BMITH BUKOPUCTOBYIHOYH 3aCTOCYHKH CTBOPUTH Ta HABUUTH HEHPOHHY MEPEKY.

12.3 Kpurepii oriHtoBaHHS pOOOTH CTyACHTA MPOTSATOM CEMECTPY

3anoBisabHoO (60-74). [TokazaTn MiHIMYM 3HaHb Ta YMiHb. 3aXHUCTUTH BCI IHINBITyalbHi 3aBJJaHHS Ta
3laTH TECTyBaHHA. BMITH po3poOisTH mpocTi Kiacu(ikaTopu, BMITH CTBOPIOBATH HEHPOHHY
Mepexy 3a gpormomororo scikit-learn.

Joope (75-89). TBepo 3HATH MIHIMYM, 3aXUCTUTH BCl 1HAMBIIyalbHi 3aBAaHHs, BUKOHATH Bl KP,
3[IaTH TECTYBAaHHS Ta 1032 ayIUTOPHY CaMOCTIHHY poOOTy. BMiTH BCe 10 BKa3aHO y MOMEPETHEOMY
NYHKTI Ta BMITH BUKOpUCTOBYBaTH TensorFlow ams moOynoBu OararomapoBUX HEHPOHHUX MEPEK.
Bigminao (90-100). 3maTi Bci KOHTPOJIbHI TOYKH 3 OIIHKOIO «BiIMIHHO». JJOCKOHAIIEHO 3HATH BCi
TEMH Ta YMITH 3aCTOCOBYBaTH iX. BMITHM Bce 10 BKa3aHO y MOMNEpEAHIX MYHKTaX Ta BMITH
BukopuctoByBatu Flask Ta Q-nHaBuanHs.



IlIkaJna ouiHoBaHHsA: 0ajbHA I TPaaUIiHA

) O11iHKa 32 TPAIUIIHOIO MTKAJIO0
CymMma GaniB = . .
Icniut, nudepeHmifoBaHmi 3aTiK 3aiik
90 - 100 BiagminaO
7/5-89 JloOpe 3apaxoBaHO
60 - 74 3a10BIJILHO
0-59 HezanoBiibHO He 3apaxoBaHo

13. Meroau4yHe 3a0e3ne4YeHHA
VYBech HAyKOBO METOAWYHHMN KOMIUIEKT 3 TUCIMIUIIHM PO3MilIeHO Ha O(imiiHOMY OCBITHBOMY
nopran HamionanbHOro aepokocmiunoro yHaiBepcuteta iM. M.E. JXKykoBchkoro «XapKiBCbKuit
aBilalliifHAN IHCTUTYT.

1. Kpunpkuii JI.M. OcHoBu nporpamyBanss Ha Python. Koncnekr nekuiii (B eleKTpoHHIN
dopwmi). - XAI 2020.
2. Kpunpkuii JI.M. Mamunne nHaBuyanas Ha Python. Koncmekt nekuiif (B eneKTpoHHOMY

Burisiai). XAl, 2020.

14. PexomenaoBaHa Jiitepatrypa

ba3osa
1. C. Pamka, B. Mupxanunu Python Ta mamunHe HaBuanHs 3 BuganHs / Packt Publishing :
2020. - 848 c.

2. J. bpurc Beenenns B Python / No Starch Press : 2018 . — 320 c.

JlomomixxkHa

1. [tyuni HelpoHHi Mepexi. HapuanbHuil mnociOHuk. JIbBiB: BumaBuuurBo JIbBiBChbka
noxitexHika, 2011. 444 c.

2. A 1O. Konontok Heiiponni mepexi 1 renetruni anroputmu Kopuiuyk -Kuis 2008. — 446 c.

15. Indopmaniiini pecypcu
1. Onnaiin xkomminsTop https://www.programiz.com/python-programming/online-compiler/

2. beskomroBH1 MaTepiaan JUTS HaBYaHHS MOBI IIporpamyBaHHs Python
https://stepik.org/course/67/promo
3. beskomToBH1 MaTepiaau JUTSt HaBYaHHS CTBOPEHHIO HEHPOHHUX Mepex

https://stepik.org/course/401/promo


https://www.programiz.com/python-programming/online-compiler/
https://stepik.org/course/67/promo

