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BCTYII

[Iporpama HaBuanpHOi aucHuIuTiHK «[Ipukimamni Oi0MiOTeKH IS 3a7ad EHEPTETHKU»
CKJIaJICHa BiJIIOBITHO J0 OCBITHHO-HAYKOBOI IPOTPaMHU MiATOTOBKU

Ipyroro (MaricTepchbKOro) piBHs BUINOI OCBITH.

cnerianbHocTi 105 Ipuknanda dhi3uka Ta HAHOMATEPIAIU

1. Onuc HaBYAJbLHOI AUCHUILTIHA

1.1. Mera BUKIagaHHs HaBYAJIHHOI IUCIIAILIIHA
Mertoro BukianaHHsS HaB4yanbHOi gucuuiutiad  «[Ipuxmagai OibmioTekn it 3agad
SHEePreTUKN» € 03HAHOMJIEHHS 3 MOKJIMBOCTSIMM Ta OTPUMAaHHS MPaKTUYHUX HABUUOK poOOTH
3 Cy4aCHUMH IIPOTPaMHUMU 010J1i0TeKaMu JIsl BUPIIISHHS IIMPOKOTO CIIEKTPY 331a4, 30KpemMa
B CHEPIeTHIII.

1.2. OcHOBHI 3aBIaHHs BUBUECHHS JUCIUILTIHA
OCHOBHMMHY 3aBJaHHSMHU BHBUYCHHs muciuruiind «[Ipukmagai O10mioTekW i 3amad
CHEPreTHKW» BHUPIMICHHS NPHUKIATHUX MPAKTHUYHMX 3aBJaHb 3a JOIMOMOIOI0 MOXIJIMBOCTEH
cy4acHuX 010Ji0TeK PO3pOOKH.
3acanvni komnemenmuocmi (3K):

ONoGaR~WNE

HaBuuku Bukopuctanss iHpopMamiifHuX 1 KOMyHIKaiitHux Texaonorii (3K4).
31aTHICTh BUMTHUCS 1 OBOJIOAIBaTH cydyacHuMH 3HaHHSIMHE (3K5).

3AaTHICTB 0 MOIIYKY, 0OpoOJeHHs Ta aHai3y iHdopmarlii 3 pizHux mxepen (3K6).
3natHicTh npaitoBatd aBTOHOMHO (3K9).

Haguku 3npiiicaenns 6e3nedynoi aisuibHOCTI (3K10).

3maTHicTh A0 abCTPaKTHOTO MUCTICHHS, aHai3y Ta cuHTe3y (3K11).

3/1aTHICTh IPOBEJCHHS TOCIIKEeHb Ha BignoBinHoMY piBHI (3K13).

3/1aTHICTh MEPETBOPIOBATH HAyKOBI MPOOJIEeMH B 3arajibHi 00YMCIIIOBaIbHI MOJETI Ta
3pO3YyMITH, SIK Pi3HI JpKepesa TMOMIJIOK BIUIMBAIOTH HAa TOYHICTh Ta HAAIMHICTH
MoJienielt Ta o0uncieHi pesynbrati (3K17).

Cneyianvni (paxosi) komnemenmuocmi (CK):

1.

31aTHICTh ONTUMAIBHO BU3HAUYUTH MaTepiaibHi 3ac00M, HEOOX1/IH1 ISl POBEICHHS
HAyKOBOTO JOCTIHKEHHST a00 HAyKOBO-TEXHIUYHO1 pO3pOOKH (MaTepialiu, anaparypa,
obOnasHaHHA, o0YHCIIOBalIbHA TexHiKa Ta iHIIe). (CK2)

3MaTHICTH BIMOBITHO /10 TTOCTABJICHOI 3aa4i MPOBOJAUTH CAMOCTIMHO Ta B KOMaHIi
HAYKOB1 JOCTIKeHHsT (i3MYHUX CHCTEM, SIBUIN 1 MPOIECiB (€KCIEpUMEHTANbHI,
TEOPETUYHI, KOMII'IOTEpHE MOJENIIOBaHHsA) B Taily3l NpUKIagHOi (I3UKKM Ta
HaHomarepiainib.. (CK4)

BwminHs anamizyBaTH Ta BI3yalbHO BiIOOpakaTW pe3yabTaTh OOYHUCIEHH Ta
OI[IHIOBATH X BiJIMOBIHICTh CTOCOBHO OCHOBHHX IpobiieM Ta / abo rinores. (CK7)
BMmiHHS mporpaMyBaTH Ha MOBaxX BHCOKOI'O piBHS, KOMIIUIIOBaTH MOBU Ta
e(eKTUBHO BUKOPUCTOBYBATH KOMIT'IOTEpHY cuctemy anredopu. (CK9)

BMmiHHS miaBuIyBaTH €QEKTUBHICTh YHUCENIbHUX QJITOPUTMIB Ta BiJMOBIIHOIO
nporpamuoro 3atesneuenns. (CK10)

1.3. KinbkicTh KpenuTiB — 4

1.4. 3aransHa KinbKicThs roauH — 120



1.5. XapakTepucTHKa HaBYAJIbHOT AUCITUTLTIHI

3a Bubopom
Jlenna ¢opma HaBYaHHS ‘ 3aouHa (IucTaHIiiiHA) opMa HaBUYAHHS
Pix miaroroBku
1-ii | i
Cemectp
1-ii | -ii
Jlekmii
16 ron. ‘ roj.

[TpakTu4Hi, CeMiHAPCHKi 3aHATTS

roa. ‘ rond.

JlaboparopHi 3aHITTS

48 ron. ‘ rof.

CamocriitHa po6oTa

56 rox. ‘ rof.

y TOMY YHCIII IHIUBIyaTbHI 3aBJaHHS

roa.

1.6. 3armanoBaHi pe3yabTaTH HaBUYAHHS

3rifHO 3 BUMOTaMu OCBITHBO-TIpO(eciiHOl (OCBITHBO-HAYKOBOi) MPOTrpaMH CTYACHTHU
MOBHHHI JIOCSITTH TaKUX PE3yJIbTaTiB HAaBUAHHS:

3Hamu:

OCHOBHI HPUHIMIIKA MPOrpaMyBaHHs, 1110 JIEXKAaTh B OCHOBI BUKOPUCTaHHA 010Ji0TeK, 110
BHUBYAIOTHCA; 3arajbHl NMPUHIUNN poOOTH O010J110TEK, X MOMKJIMBOCTI Ta THUIIOBI BUIIAJKU
BUKOPUCTAHHS

emimu:
3aCTOCOBYBATH OTPHUMAaHI 3HaHHS Ha MPaKTHILIL JJI BUPILICHHS IUPOKOTO CIIEKTPY 3aB/1aHb,
30KpeMa B €HEepreTHUlll, TUcaTH IPaMOTHI MPOTPaMH, BMITH 3HAXOJIUTH MOMUJIKH 1 TOKpAIlyBaTH
OKpPEMO B3SITH BUPILLICHHS.

IIpoepammi pe3ynomamu Ha8YaAHHA:

[TPH1. BukopucToByBaTH 3HaHHS B Tay3i NPUKIAAHOI (PI3UKHU, MAaTEMAaTHKH, €JIEKTPOHIKH

Ta 1HQOpPMAIITHMX TEXHOJOTIN s BUKOHAHHSA HAYKOBUX JOCIHII)KEHb Ta PO3B’S3aHHS

BUPOOHHUYMX 3a/1a4.

[TPH2. 3naxonuTu Ta aHai3yBaTH HAayKOBY Ta HAayKOBO-TEXHIUHY 1H(OpMallil0 B ramysi

NpUKIaaAHOI (I3MKM Ta HaAHOMATepialiB 13 BITUM3HSAHHUX Ta 3apyOLKHMX JDKEpel, B TOMY

YHCIIl 3 BUKOPUCTAHHIM CY4aCHUX MOIIYKOBUX CUCTEM.

[TPH4. BcraHoBIIOBaTM Ta apryMEHTYBaTH HOBI 3aJ€KHOCTI MIDK MapaMeTpaMu Ta

XapaKTEePUCTHUKAMU (PI3UYHUX CUCTEM.

[TPH8. BMmitu po3po0sroBaTH TIMOTE3W Ta 3alpOINOHOBYBATH CIIOCOOM iX TMEpEBIpPKH 3a

JIOTIOMOT'O10 BIATIOBIAHUX aHAIITUYHUX, EKCIEPUMEHTAIbHUX TA YUCEIbHUX IHCTPYMEHTIB.

[TPH12. KpuTtuuHO pO3yMIiTH HayKOBI METO/IM, MaTH Kpallle PO3yMiHHS HAYKOBOTO IIPOLIECY

SIK TAaKOT'0, @ TAKOXK PO3YMITH MEPCIEKTUBU MaitOyTHBOT poOOTH.

2. TemaTnuHMii IJIaH HABYAJILHOI JHCIUILIIHA

Po3aia 1. Crangaprha 6i01iorexa Python.
Tema 1. Mosa Python ons indcenepie ma ¢hizuxie-00CaiOHUKIG.

OcHoBH mporpaMyBaHHs Ha MOBi Python, ii mepeBaru i BUKOpHCTaHHS Ha TpakTuil. [TouaTok



po6otu. [TopiBHSAHHSA 3 IHIIUMH 3ac00aMH Ta MMaKETaMHU.

Tema 2. Cmanoapmua 6ioriomexa Python.,
Po6ota 3 BBomom/BuBo0M. TectyBanus. JloryBanus. O0’€KTHO Opi€HOBaHE MPOrpaMyBaHHS.

Po3zaia 2. Ilpodeciiini 0idioTexu a5 mou Python.

Tema 1. bioniomexa NumPy.

3anadi Ta MOKIMBOCTI 01010Tekn. OCHOBHI (PYHKIIIT 1 CTPYKTYPH, OHATTS 1 KOHIIETILI].

[Tpuxmnanu nporpam.

Tema 2. bioniomexa PyTorch.

3anaui Ta MOKIMBOCTI 61010TeKH. OCHOBHI (DYHKIIIT 1 CTPYKTYPH, MOHSATTS 1 KOHIICTILI].

[Ipuknaau nporpam.

Tema 3. Bioniomeku 015 upiwienHs i3uUHUX 3a0aY.
[Tpuxnanu BigkpuTHX 6107110TEK sl pO3paxyHKY po3ciroBaHHs cBiTiia MeTogoM RCWA Ta/abo
FDFD. Po36ip ix po6otu. [IpakTuune BUKOPUCTAHHSI.

3. CTpyKTypa HABYAJBHOI AMCUMILTIHA

HazBu po3aimiB i Tem KinpkicTs roguy
neHHa hopma 3aoyHa (hopma
yCbOIO y TOMY YHUCII yCbOIO y TOMY YHUCII
n | 0| nab. | iHA. |c.p. a| n | mal. | iHA. [c. p.
1 2 3 14| 5 6 7 8 910 11 | 12 |13
Po3ain 1. CrangaprHa 6i0Jiorexa Python.

Tema 1. MoBa Python 16 2 4 10
JUISI IHKEHEPIB Ta
(b13MKiB-JOCIITHUKIB.
Tema 2. CtannapTHa 24 4 8 12
616m10Texa Python.

Pazom 3a pozaiiom 1 40 6 12 22

Po3nin 2. Ipodeciiini 6i61ioTexn nas mosu Python.

Tema 1. BibmioTeka 27 4 12 11
NumPy.
Tema 2. bibnioTteka 27 4 12 11
PyTorch.
Tema 3. biomiorexku ais 26 2 12 12
BUpILIECHHS (I3MUHUX
3ajad.

Pasom 3a posnimom 3 80 10 36 34

Yceboro ronuH 120 16 48 56
4. Temu ceMiHaApCHKHX (IPAKTHYHHX, JA00PATOPHUX) 3aHATH
Ne Ha3zpa Temu KinbkicTh
3/m TOJIUH




1 Moga Python ais imxxeHepiB Ta (hi3UKiB-IOCIITHUKIB. 4
2 CranmaptHa 610ioTeka Python. 8
3 bibmioreka NumPy. 12
4 bi6mioreka PyTorch. 12
) biGmioTexu it BUpimeHHs Gi3HuHUX 3a7a4. 12
Pazom | 48
S. 3aBpanHs A9 camMocTiliHOI podoTa
Ne Buau, 3micT camocTiiiHOT po6OTH KinpkicTh
3/ TOIUH
1 CranpaptHa 6i6mioteka Python. 22
2 [Tpodeciiini 6i6mioTexu a1 moBu Python. 34
Pazom 56
6. InuBinyanbHi 3aB1aHHSA
He nepenbaueno HaBYaJIbHUM TUTAHOM
7. MeToau HaBYAHHSA
[TosicHIOBaIbHO-1TFOCTPATUBHUN; PEPOAYKTUBHUMN; JOCTIAHULIBKHI; 4YaCTKOBO-
ITOITYKOBHH.

8. MeToau KOHTPO.I10

Ha 3anarTsax — onuryBanHs. [lo 3aKkiHYeHH1 po3AUTy — HepeBipKa pe3yabTaTiB
camocTiiiHO1 poOoTH. [IpoTarom cemecTpy — KOHTpOJIbHI poOoTH. PopMa MiICYMKOBOTO
KOHTPOJIIO 3HaHb — €K3aMEH.

9. Cxema HapaxyBaHH#A 0aJyiB

IIpuxknan a1 NiACyMKOBOIO CeMeCTPOBOIO
KOHTPOJII0 B (popmi 3as1iky 6€3 BUKOHAHHS
3aJIiKOBOI podoTH

| Cyma |
KoHnTtposnbHi
pobor, [nnuBigyansHe
Po3min 1 Po3min 2 nepeadayveHi Pasom | 3axix
3aBJIaHHS
HaBYAIbHUM
TJTAHOM
T1 | T2 | T1 | T2 | T3
8188 |8] 8] 10 10 60 40 100

MiHiManbHa KUTBKICT OaJIiB Ul TOMYCKY CTYAEHTa JI0 MiICYMKOBOTO 1CIIUTY CTAHOBUTH —
20 Oais.

Kpurepii oniHIOBaHHA HABYAJIbHUX J0CATHEHD

1. TlorouyHe ouiHIOBaHHS — KUIbKICTh 0aJ1iB 32 TeMY 3TiIHO CIMCKY. ¥YChOIo 3a 6 TeM




— 40 o6axiB

Po6Gora B ayauTopii Ta camocTiiina po0oTa:
Tema 1:

[TpaBWIIBHICTH BiAMIOBII1

3HaHHA [Iel 3a1a4i

Temu 2-5:

BiacyTHICTh MOMHUIIOK B pO3paxyHKax
[TpaBWIIBHICTH BiAMIOBII1

3HaHHA [Iei 3aqa4i

2. KountpoabHa podora — 10 6ajiB

TunoBuii BapiaHT KOHTPOJIBHOI POOOTH

5 OauiB
3 danu

3 danu
3 Oanmu
2 Oanu

1. SIki 3amadi MOKHA BUPIIIATH 3a JOMTOMOT00 anroputMmy K-means? Sk mocsraerbes

pe3ynbrat? (5 6amiB).

2. HaBeniTh npukiaj peanizallii allrOpuTMy TPaJi€HTHOTO CITYCKY 3a JIOIIOMOT'OI0

6i6miorekn NUmMPYy. (5 6aiB).

MiHiManpHa KUTBKICTB OaiB JUIsl JOMYCKY CTYACHTA JIO IiJICYMKOBOTO 3aJIiKy CTaHOBUTH

— 20 0aJuiB.

3. 3akuaoune ouiHoBaHHA — 40 0aJiB 3a 3ajiK

Tumnosuii GUIET

1. IIlo take TeH3op B 6i6mioreri PyTorch? Sk Bid moB’s3aH 31 3HAilOMOI BaM MaTpHIli 3

Kypcy JiHiiHOoi anredpu? (10 6aniB)

2. SIkwii knac 3aja4 BUPILIYeThCs 3a JoroMororo 0i6miorekn NUMPY? HaBeniTh npukiaau.

(10 Gais)

3. [lns yoro BukopuctoByeThes array B NUmPY? HaBenits nmpukiiaau Bukopuctanss. (10

OaiB)

4. Hanucatu npukiax IporpamMu, 110 YUCEIbHO paxye MOX1IHY 3a JJOTOMOT 010

iHcTpyMeHTIB PyTorch. (10 6aniB)

MMuranns 1 (10 6axis)
BincyTHIiCTh MOMUIIOK B TEOPETUUHIN YaCTHHI

TloBHOTa BUKJIAO0K

MMuranns 2 (10 6axis)
BijcyTHiCTh TOMWIOK B TEOPETHUYHIN YaCTHUHI

IloBHOTa BUKIIAAOK

HasiBHicTh mpukiais

IMntanna 3 (10 6ajiB)
BizncyTHicTh MOMWIOK B TEOPETHYHIN YaCTHHI

IloBHOTa BUKJIag0K

HasiBHicTh ipHKITaiB

— 5 6axniB

— 5 Gainis

— 3 QaiiB
— 3 OaiiB

— 4 banu

— 3 QaiiB
— 3 GaiiB

— 4 6anu



MMuranns 4 (10 6axis)

HasBuicTs BigmoBial —1 6an

[IpaBunbHICTH BiAMOBIAL — 3 0ain
BiacyTHICTh MOMHUIIOK B pO3paxyHKax — 3 Gamm
JIoriuHICTh BHUKJIAIOK — 3 Oanu

[Ixajna oniHIOBAHHSA

) ) .y ) Omwinka
Cywma GaiB 3a BCl BUAM HABUAIBHOI JiSUTBHOCTI
IPOTATOM CEMECTPY JUTSI YOTUPUPIBHEBOL | JIJIS1 IBOPIBHEBOT
[IKAJIW OLIIHIOBAHHS |IIKAJIA OL[iHFOBAHHS
90 - 100 BIIMIHHO

70-89 n00pe 3apaxoBaHoO
50-69 3a0BLUILHO

1-49 HE3aI0BLIBHO HE 3apaxOBaHO

10. PexomenoBaHna Jiitepatrypa

OcHoBHa JiTepaTypa
1. Lutz, Mark. Learning python: Powerful object-oriented programming. " O'Reilly Media,
Inc.", 2013.

2. Eric Matthes, Onbra benosa. Ilpuwesudwenuii kypc Python. Ilpakmuunuii, npoekmHo-
opienmosanuil 6cmyn 00 npozpamysannsi, Bunasaunrso Ctaporo Jlesa, 2021.

JonomixHa JiTepatypa
Biacyrus

11. [locunanns Ha indopmauiiini pecypcu B InTepHeri, Bigeo-iekuii, iHie MmeTogu4He
3a0e3nevyeHHst

1. https://pytorch.org/tutorials/beginner/deep learning 60min blitz.html



https://pytorch.org/tutorials/beginner/deep_learning_60min_blitz.html

