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OCOBJIMBOCTI MACHINE LEARNING MOBOIO
IHNPOI'PAMYBAHHSA PYTHON

ITocranoBka 3agaui. MamuHHe HaBYAHHS € OIHICIO 3 HAWOUIBII
PO3MOBCIOPKEHUX Ta MIBUIKO PO3BUBAIOYMXCA Taly3ed cboroaeHHs. HaBuanus
MallMH € METOJOM, 3a JOMOMOTOI0 SIKOTO KOMI'IOTEP MOXE HABYUTHCS
pO3IMi3HABaTH Ta aHANI3yBaTH BEJIMKI 00CSTU JaHuX. Y 1IbOMY KOoHTekcTi Python €
OJTHIEIO 3 HAWOUIBIN MOMYASPHUX MOB MPOTPaMyBaHHS JJIsi PO3POOKH alrOPUTMIB
MaIIMHHOTO HaB4YaHHS. IcHye Oe3miu 0i0mioTek Ta (GPEUMBOPKIB MAITUHHOTO
HaBYaHHS, sKi moOymoBaHi Ha Python, Taki sik Scikit-learn, TensorFlow, Keras,
PyTorch, Pandas, NumPy, Matplotlib, Seaborn, NLTK, OpenCV, Scipy ta 6araro
iHmmx. OpHak, BUHUMKAe IpoOiieMa MpU BUPIMIEHH] 3a/1a4 MAIlMHHOTO HaBYaHHS,
ak1 Python mae nepeBaru B mopiBHSIHHI 3 IHIIMMUA MOBaMHU MIPOrpamMyBaHHS.

Mera pocaimxenHsi. Meroro nociikeHHs € onuc Toro, sk Python
JIoTIoMarae y po3B'si3aHH1 3a7iad MAIlTMHHOTO HaBYaHHS Ta sIKi € HOTo MepeBaru Hajl
IHIIMMU MOBaMU TporpamyBaHHs. [lociimkeHHs Oye MpoBeIeHO MUISTXOM OISy
KOMIIOHEHTIB MOBH TporpamyBaHHs Python, siki BUKOPHUCTOBYIOTECS TIpH 00pOOIT
CTAaTUCTUYHUX JAHUX B MAIIMHHOMY HaBYaHHI.

PesyabTaTn gociaimxenns. Python € nmomnynspHor0 MOBOIO MporpamMyBaHHS
Uisi 00poOKM 300pakeHb Ta PO3II3HABAHHS MOBU 3aBISKH CBOIM €()EKTUBHUM
CTPYKTypaM JaHHX BHCOKOTO PIBHS, MPOCTOMY Ta €(EKTHBHOMY IiJIXOMy [0
00’€KTHO-OPIEHTOBAHOTO  MPOTpPaMyBaHHS,  €JETaHTHOMY  CHHTaKCHCYy Ta
JMHAMIYHOMY BBEACHHIO TekcTy. Python Takox Mae Oararo (peidMBOpKIB ass
MAIIMHHOTO HAaBYaHHS, SKI CIPOIIYIOTh MPOIEC KOAYBAHHS Ta CKOPOUYIOTH Yac
PO3pOOKHU.

— Keras - 1e BUCOKOpiBHEBa 010/110TEKA ISl pO3POOKM Ta HABYAHHS HEUPOHHUX
Mepexx B MoOBI mporpamyBanHsa Python. Keras Hanae 3pyyHuil Ta iHTYiTUBHO
3pOo3yMUTUN 1HTep(eic aJIss CTBOPEHHsS Ta HAaBYaHHS PI3HOMAHITHUX MOJeiei
IJIMOMHHOTO HAaBYaHHS, BKJIFOUAIOUM 3TOPTKOBI MEPEXKi, PEKypPEHTHI MEPExXi Ta
koMmOiHarii 1ux tumiB. OgHUM 3 TOJIOBHMX mepeBar Keras € Te, 1m0 BOHa



mpaioe 3 pI3HUMH (PpeliMBOpKaMH MAIIMHHOTO HABYaHHS, 30KpeMa 3
TensorFlow, Theano Ta CNTK.

— OpenCV: ue omHa 3 HAWOUIBII BIJOMHX Ta TOMYIAPHUX OI10MIOTEK IS
koMI'roTeproro  30py. OpenCV  Hamae I1HCTpyMEHTH il poOoTH 3
300paXCHHAMH Ta BiJ€O, BKJIIOYAIOYM 3YUTYBaHHS Ta 3amHC 300pakKeHb Ta
B1J1€0, 0OpOOKY 300pak€Hb, JETEKIII0 Ta pO3Ii3HABAaHHS OOIHMYYS, BUSBICHHS
00'eKTiB, BAMIPIOBAHHS BIICTaH1 Ta pO3MIpIB Ta IHILE.

— Scikit-image: 1 0610110TeKa Haja€ 1HCTPYMEHTH i OOpOOKH 300pa’keHb,
BKJIIOYAIOYM 3YMTYBaHHS Ta 3amuc 300pakeHb Ta BiJeo, (UIBTpaIliio Ta
3MIaJPKYBaHHS 300pa’keHb, JETEKII0 Ta PO3IMi3HABAHHS OOJWYYSs, BUSBICHHS
KpaiB Ta (hopM Ta 1HIIIE.

— TensorFlow Object Detection API: g 616mioTeka 6a3yeTbesa Ha TensorFlow Ta
HaJa€ 1HCTPYMEHTH JUIsl HaBYAaHHS Ta BUKOPUCTaHHS Mojesiei 00'€KTHOro
BUSIBIICHHsS. BoHa 103BoJisie pO3pOOHUKAM CTBOPIOBATH MOjENl OO0'€KTHOTO
BUSIBJICHHSI, SIK1 MOXKYTh BUSBIIATU Ta PO3MI3HABATUA 00'€KTH Ha 300paKCHHSX Ta
BiJI€O.

— PyMS: e 010moreka VIS aHami3y TAHUX ra3oBoi
xpomarorpadii-mac-cnexkrpometpii  (GC-MS), saxa Moxe IONOMOITH B
pO3Mi3HaBaHHI Ta 1AEHTH(IKaLll] pI3HUX 3alaxiB Ta apOMATIB.

— OpenNose: 1 0101i0TeKa MICTUTh HAaOIp 1HCTPYMEHTIB Ta JTOPUTMIB s
o0OpoOKM JaHUX €JIEKTPOHHUX HOCIB (aHmi. '"electronic noses"), TOOTO
MPUCTPOIB, SIKI MOXYTh pO3Mi3HaBaTu 3amaxu Ta apoMatu. OpenNose Hanae
1HTEepQEic JUIsl 3UMTyBaHHS JAHUX 3 CEHCOPIB, OOpOOKU AaHMX Ta HaBYAHHS
MOJIeJIeH pO3ITi3HaBaHHS 3amaxiB.

— TensorFlow-Sniffer: 1e peanizaiis ajaropuTMiB MaIIMHHOTO HaBYaHHS IS
pO3Ii3HaBaHHS 3amaxiB Ta apoMaTiB Ha OCHOBI JJAHUX €JIEKTPOHHUX HOCIB. LIs
010mioTeka Oazyethcss Ha TensorFlow Ta Hamae IHCTpyMEHTH AJi HaBYAHHS
MOJICJICH Ta pO3Ii3HABaHHS 3amaxiB.

Moga nporpamyBanHsi Python Halikpaiiie migXoauTh IJIsi BUPIMIEHHS TaKUX
3aBIaHb K 00poOKa 300paxeHb, po3Ii3HABaHHS MOBH, BiJle0, aymio Ta iH(opmariii.
Ockinpku Python pocute mpocTtwii y MOpIBHSHHI 3 IHIIMMH MOBaMH, Mae
e(peKTHUBHI  CTPYKTypH  JaHMX  BHCOKOTO  pIBHI Ta  HOAXOOUM [0
00’ €KTHO-OpieHTOBaHOrO mnporpamyBaHHsa. Came Tomy Python BHKOpHCTOBYIOTH
Uit BEeO-pO3pOOKH, PO3POOKH MPOrpamMHOTO 3a0e3Me4YeHHsT Ta CUCTEMHHUX
cueHapiiB. OCHOBHOIO IepeBaror BukopuctanHs Python B ManimHHOMY HaB4aHHI,
€ Te, 1o peanizoBani Python-gppeiiMBOpkH 3HAUHO CIIPOIIYIOThH MPOIIEC KOTyBaHHS
Ta CKOPOUYIOTh Yac po3poOKHU MPOrpaMHUX PECYPCIB.

BucHoBkn Ta nmepcnekTuBu. BuiezazHaueHi GpakTopu MOSICHIOIOTH, YOMY
Python Tak mupoko BUKOPUCTOBYETHCS Y MAIIMHHOMY HaBYaHHi, 1OTO MPOCTOTA Ta
THYYKICTh JIOTIOMAarae mpaioBaTi HaJ CKIAJHUMH alJTOPUTMaMH 3 MiHIMaJbHUM
gacoM peasmi3zaiiii. MaiOyTH1 mepcrnekTuBr Bukopuctanas Python y mamumuHOMY
HaBUaHHI € TMEPCHEKTUBHUMH, TOMY IO OUIBIICTh 010J10T€K Ta 1HCTPYMEHTIB
MAIllMHHOTO HaBYaHHS MaioTh peamizaimii s Python. Ile mo3Bomsie po3pobmstu
CKJIaJIH1 AJITOPUTMH 3 MIHIMAJIbHUM YacOM peaii3aliii.



Y MaiOyTHbOMY, MOXJIUBO, 3'SBISITHCS HOBI MOBH IPOTpaMyBaHHS, IO
OydyThb CHOpsSMOBaHI Ha MallMHHE HaB4yaHHs, ane Python Oyne mpomomkyBatu
3QJIAINATUCS KIIFOYOBOKO MOBOIO B rajy3l MAIIMHHOTO HABYAHHS BXKE Ha MPOTS3i
TECATUITITS.
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