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3araabHa indgopmauist

AHoTaisg

HaBuanpHa IUCHMILIIHA MPOIMOHYE MPAKTHYHUMA MiAXiJ 0 aHaii3y Ta MOJeNtoBaHHA JaHuX. Kypc
30CepeKEHUI Ha OCBOEHHI CYYaCHOTO CTEKy TEXHOJIOTiH, BKJIIOYAIOYM OCHOBHY MOBY
nporpamyBanHs Python juist HayKoBIIIB, CHCTEMY KOHTPOJIIO BEpCii, a TaKoX KIIOYOBi 0i0s110TeKH
ISl YACIIOBUX 00uHCcIeHb Ta podotu 3 nanumu — NumPy, Pandas, Matplotlib, SciPy.

AcmipaHTH HaBYalOThCS €(EKTUBHO 3aBaHTAXXyBaTH, OUMIINYBAaTH Ta TpaHCHOPMYBATH MIaHi,
OyayBaTH OOYMCIIOBANIbHI Ta IMITAIllifHI MO, Bi3yalli3yBaTH pPE3YJIbTaTH AJsl CTATUCTHYHOTO
aHaji3y Ta (opMyBaTH BiITBOPIOBAHI 3BITH IPO MPOBE/IEH] €KCIIEPUMEHTH.

MeTta Ta mijgi THCHUILIIHA

HalyTTs acmipanTamu NpakTHYHUX HABUYOK 1 KOMIETEHLIH Uis €(QEeKTHMBHOTO BHUKOPHUCTaHHS
cydacHuUX mporpamHux iHcTpyMmeHTiB (Python, NumPy, Pandas, Matplotlib, SciPy) y mpomecax
00poOku iH(oOpMarlii, MoOyIOBM MaTeMaTHYHHX MOJENEH Ta IJIaHYyBaHHS OOYHCIIOBAILHUX
€KCIIEPUMECHTIB.

®opmar 3aHATH
Jlexuii, mpakTuuHi poOOTH, caMOCTiiHI poOOTH, KOHCY bTaLi. [1i1CyMKOBUI KOHTPOJIb — 3alliK.

KomnerenTnocri

3K2. 3patHicTh 10 MoOmIyKy, oOpoOieHHs Ta aHanmizy iH(opmarii 3 pi3HHX JDKepel. 3HaTHICTbH
BUKOPHUCTOBYBAaTH Cy4acHi 1H(OpMaliifHO-KOMYHIKAIlIiHI TEXHOJIOTii I CIUIKYBaHHS, MOIIYKY
iHpopmanii, oOpoOKHM MEPBHHHUX [aHMX, IX aHaNi3y Ta Mpe3eHTamii. 3JaTHICTh BUSBIATH He
BUpiILIeH] paHime 3a1a4i (mpobiaemu) abo iX yacTUHU, POPMYIIIOBATH HAYKOBI TIIOTE3H.

3K3. 3aarHicTh 70 aOCTPAKTHOTO MHUCIICHHS, aHAJI3y Ta CUHTE3Y.

3K6. 3naTHicTh OopraHi3yBaTé poOOTY JOCHITHOTO KOJEKTHUBY, OPTaHI30BYBATH TBOPYY HiSUIBHICTD
Ta TPOIEC TMPOBEIEHHS HAYKOBHUX JOCHIIPKEHb, MPOEKTYBAaTH Ta 3IIMCHIOBATH KOMILIEKCHI
JOCIIDKEHHS, Y TOMY YHCI1 MDKIMCHIUIUTIHAPHI.

CK1. 3parHicTh BUSBIATH, CTABUTH Ta BUPILIYBAaTH MPOOJIEMH JOCIITHUIIBKOTO XapakTepy y cdepi
BETEpUHAPHOI MEAWIIMHM, OLIHIOBAaTH Ta 3a0e3neuyBaTd SKICTh BHUKOHYBAHUX JOCIHIIKEHb 3
JTOTPUMAHHAIM BUMOT TPOQeciiHO] eTUKH.

CK2. 3parHicTh miaHyBaTH Ta BUKOHYBAaTH OpPUTIHAJIBHI JOCHIKEHHS, IOCATaTH HAyKOBUX
pe3ynbTaTiB, sKi CTBOPIOIOTH HOBI 3HAaHHSA 3 BETEPUHAPHOI MEIULIMHHU (BeTepuHapHOi
MikpoOiosorii, emi3orosiorii Ta iMyHOJOrii,  BeTepuHapHOi TOKCUKOJIOTii, (apmakomnorii Ta
Mapa3uToOJIOrii ) Ta JOTUYHUX A0 Hel HAPSMIB.

CK6. 3natHicTb 10 6e3mepepBHOrO CaMOPO3BUTKY Ta CAMOBIOCKOHAJICHHS.

CK11. 3paTHicTh 10 TIaHYBaHHS AWUCEPTAIIITHOTO IOCHIHKEHHS, KOMIUIEKCHOCTI Y (popMyBaHHI

CTPYKTYpU AMcCepTaliifHOi poOOTH, pyOpuKarii ii 3MICTOBHOTO HAIlOBHEHHS Ta BHMKOPHCTAaHHS



iHpOpMaLiIfHUX TEXHOJIOTIH, aHai3y MEepBUHHUX JaHUX Ta NMPEACTABICHHS HAYKOBUX PE3yJbTaTiB
B YCHI Ta MUCHMOBIH (hopmax.

Pe3yabTaTn HaBYaHHA

PH1. Matu mepenoBi KOHIENTyaldbHI Ta METOJOJIOTIYHI 3HAHHS 3 BETEPUHAPHOI MEIUIIMHU Ta
CYMDKHHX Taly3ei, a TaKoX IOCHIJHHWIIbKI HABUYKH, JOCTATHI JUIsl TIPOBEJACHHS HAyKOBUX 1
MPUKIATHUX JOCTI/DKEHh Ha PIBHI OCTaHHIX CBITOBHX JOCSTHEHb 3 BIANOBIAHOTO HAMpsAMY Ta
OTPUMAaHHS HOBUX 3HAHb 1 311HCHEHHSI IHHOBALIIH.

PH3. ®opmynioBaT 1 MepeBipATH HAYKOBi TiOTE3W; BUKOPUCTOBYBATH MJsi OOIPYHTYBaHHS
BHUCHOBKIB HAasBHI JHTEpaTypHi JaHi Ta JOKa3d, 30KpeMa pe3yJbTaTh eKCIEePUMEHTAIbHUX
JOCIIDKEHB, CIIOCTEPEXKEeHb, TEOPETUYHOIO aHali3y Ta KOMII IOTEPHOTO MOJIENIOBAHHS CHUCTEM 1
npoIieciB y cepi BeTepHHAPHOI METUIIHU.

PH4. Po3po0bisiT Ta AOCTIKYBaTH KOHIENTYalbHI, MAaTeMAaTHUYHI 1 KOMIT FOTEpHI MOJIEIi MPOIIECiB
1 cucreM, e(peKTHBHO BHUKOPHUCTOBYBAaTH iX MJIsI OTPHUMAaHHS HOBHMX 3HaHb Ta/ab0 CTBOPEHHS
IHHOBAaLIHHUX MPOJYKTIB Y BETEPHUHAPHIM MEAUIIMHI Ta JOTHYHHX /0 HEl CYMDKHHMX HaIpsIMax.

PH6. 3actocoByBaTH Cyd4acHi IHCTPYMEHTHM Ta TEXHOJOTIl MOIIyKYy, OOpOOJEeHHS Ta aHawi3y
iHpopmarii, 30kpemMa, CTaTUCTUYHI METOJIU aHaNli3y MaHMX BEJIHMKOro obcsAry Ta/abo CKiIagHOoi
CTPYKTYpH, Creliaii3oBaHi 6a3u JaHUX Ta iHPOpPMALIiHI CHCTEMH.

PH7. Po3pobiiaiTu Ta peanizoByBaTH HAyKOBI W IHHOBALIiHI MPOEKTH, SKiI JAIOTh MOXKIIUBICTDH
MEPEOCMUCIIUTH HasiBHE Ta CTBOPUTH HOBE IIUJTiICHE 3HAaHHA abo mpodeciiHy MpakTHKYy Ta
PO3B’sI3yBaTH 3HAYYIl HAYKOBI Ta MPAaKTUYHI MPOOJIEMH BETEPUHAPHOI MEAUIIMHM 3 TOTPUMAHHIM
HOpM OioeTukH, 0i00e3meku Ta mpodeciiHol eTUKH, BpaXyBaHHSIM COIIaIbHUX, €KOHOMIYHHX Ta
MIPaBOBUX ACTIEKTIB.

PHS. I'mubGoko po3yMmiTu 3arainbHi MPUHITUIN, METOIM Ta METOJOJIOTII0 HAyKOBUX JOCTIIKEHb,
3aCTOCYBATH iX y BJIACHUX JOCHIKEHHSX Yy cepi BETEpUHAPHOI METUIMHU Ta Y BHKJIAIALbKIH
MPAKTHULI.

PHI10. 3actocoByBaTH 3arajbHi MPUHLUUOHM Ta METOAM IMPHPOJHUYMX HAyK, a TAKOX CydyacHi
METOJM Ta IHCTPYMEHTH, LU(POBI TEXHOJIOTIi Ta Creuiaixi3oBaHe NMporpamMHe 3a0e3MeyYeHHs Ul
MIPOBAKEHHS IOCIKEeHb y chepi BeTepuHapHOI MEAULIUHHY.

PHI13. Po3ymiTu Ta MaTH BMiHHS 1 HABUYKM HalMCaHHS HAYKOBHX CTaTed, BUKOPUCTAHHS MPaBUII
IUTYBaHHS Ta MOCHJIAHHS Ha BUKOPHCTaHI pKepena, nmpaBui oopmieHHs 6i6iorpadidyHoro onucy
JDKEpEIT MOCUIIaHHS.

PH14. OpranizoByBaTH caMOIIEpPEBIPKY Ta KOHTPOJIb BIJIOBITHOCTI MaTepialliB JUCEpPTaIiifHOro
JOCII/DKEHHS BCTaHOBJICHMMHM BHMoOraMm. [ImaHyBaTm Ta yOpaBiIsSTH 4YacoM IiArOTOBKH
JMCEPTAIITHOTO JTOCIKSHHSL.



O0csar pucuUIiHT
3araneuuit o6csar aucrumuting 120 roa. (4 kpenutu ECTS): nekuii — 16 roa., mpakTU4Hi 3aHATTS —
24 ron., camocrtiitHa podota — 80 ro.

IIporpama HaABYAJBHOI AMCHMILIIHA

Temu JeKIiHHUX 3aHATH

Tema 1. PoOoue cepenoBuinie Ta ocHoBu Python njist 00poOoku nanux.

Beenenns B Python sk MoBy ans HaykoBux oOuucieHb. OCHOBHI THUIHM JaHWX, HEOOXITHI s
00poOku iH(popmartii. @yHKii Ta MO

Tema 2. YMoBu Ta mukiu B Python.
Jloriuni oneparopu Ta OyJneBi 3HaueHHs. YMOoBHI koHCcTpykii: if, elif, else. Llukmu: for (irepawuis mo
kousiekuisx) ta while (mukiu 3 ymoBoro). Kitrouosi ciioBa break Ta continue.

Tema 3. Bioaioreka NumPy: OcHoBH 1J151 UM ceJIbHOI 00pOOKH.
bararoBumipni macuBu NumPy. OcHOBHI omepartii HaJl MacCMBaMH: CTBOPEHHS, 1HJEKcallis, 3pi3H.
BekropuzoBani onepariii.

Tema 4. Bioaioreka Pandas: cTpykTypyBaHHSI Ta OYUIIIEHHS TaHUX.
Beryn 10 ocHOBHUX CTpYKTYp JaHuMX. 3aBaHTaxeHHs naHux i3 Qaiinis (CSV, Excel). 36epexenns
nanux y ¢aiimu (CSV, Excel). OcHoBHI onepartii: pinpTparisi, COpTyBaHHs, TPYIyBaHHS JIaHUX.

Tema 5. Bioaiorexka Matplotlib: craTucTuunuii anasmis.
OcHoBHI NpUHIHMIH Bi3yanizamii qaHux. OcHoBu poboTH 3 Matplotlib. CTBOpeHHSI OCHOBHUX THITIB
rpagikiB. HanamryBanss rpagikis.

Tema 6. Konuenuii MAaTeMaTHYHOT 0 MOACTIOBAHHS.
Po3’sicHeHHsI KOHLIENTYaIbHOrO MiJIXoay (110 Take Mozesb). Po3pobka Mozenell Ha OCHOBI JTaHMX.
[ToGynoBa iMiTariitHoOi Mozeni 3 BUKOpUcTaHHSAM Python.

Tema 7. OcHOBH IVIAHYBAHHS 00YHUCJIIOBAJBLHOI0 €KCIIEPUMEHTY.
Busnauenns nineit ekciepuMenTy. BapiatuHi ¢akropu Ta BUMipioBaHi napamerpu. IlpoBeneHHs
cepii eKkcrepuMeHTiB 3a gonomororo Python. 36ip Ta arperaiis pe3ynbTaTis.

Tema 8. 3BiTHicTH Ta BiATBOpPIOBaHICTH pe3y/bTaTiB.
Buxopucrannas Markdown 1yist cTBOpeHHs 3BiTiB. ABTOMaTH4HA MOOYA0Ba 3BITIiB 3 Tpadikamm.

TeMu npakTU4YHHUX 3aHATH
Tema 1. HanamryBaHHs cepe0BUIIA PO3POOKH Ta CTBOPEHHS MEPLIOT0 CKPUIITY.
Bcranosnenns IDE Ta HeoOxigHUX po3mupeHb. HanrcanHs mepioro CKpury.

Tema 2. [IpakTrka po00TH 3 OCHOBHUMM TUIIAMM JaHUX, PYHKIIAMHU Ta MOLYJISIMMH.
CrBopenHst Ta Moaudikallis COUCKIB, CIOBHUKIB Ta KOpTexXiB. HamucaHHs Ta BUKJIHMK BIIACHUX
¢byHKLiA 3 aprymMeHTamu. IMIOpT Ta BHKOpPHCTaHHS BOYJOBaHMX MOIYJIB s BUPILICHHS
O0YHCITIOBANILHUX 3a/1a4.



Tema 3. NumPy: BekTopu3zoBani 004ucieHHs.
CrBopennst cknagHux MacuBiB NumPy. BukoHaHHS MAaTpUYHHMX oOmepamid (MHOXEHHS,
TPAHCIIOHYBAHHS).

Tema 4. NumPy: Po3mupena ingexcauis Ta Broadcast.
3acrocyBanHs OyieBoi iHmekcallii 1o ¢inbrparii ganux. Bukopucranus Broadcast st o04ncieHs 3
MacuBaMu Pi3HUX (HopM.

Tema 5. Pandas: 3aBaHTa:KeHHs1 Ta IEPBUHHUI aHAJII3 TaHUX.
3aBaHTaXeHHs peajbHoro Habopy nanux (CSV). OTpumaHHs KII0OYOBOI cTaTUCTHKH. DinbTparis 3a
YMOBaMH.

Tema 6. Pandas: OunieHHs Ta monepeaHs 00podKka JaHuX.
OO0poOka mpomymieHUX 3Ha4eHb. [lepeTBopeHHs TUMNIB naHuX. CTBOpEHHS HOBUX CTOBIIIIB Ha
OCHOBI iICHYIOUHX.

Tema 7. Matplotlib: CTBopeHHsI JiHiiHUX Ta TOUYKOBUX rpadikis.
Bizyamizamist niniiiHux rpadikiB. [ToOynoBa miarpamMu po3citOBaHHS Ui BUSBICHHS KOPEJAL.
HanamtyBaHHS miAMUCIB Ta 3ar0JIOBKIB.

Tema 8. Matplotlib: ricrorpamu Ta croBmuacri aiarpamu.
[TobymoBa ricrorpam anst aHamizy po3noniry naHuxX. CTBOpPEHHsI CTOBIYACTHX Jiarpam Jyis
MOPIBHSIHHS TaHUX. BUKOpUCTaHHS caOIUIOTIB.

Tema 9. [1o0ya0Ba NpocTOi 060YMCIIOBAIBLHOI MO/IEII.
Hanucanus xomy Ajst CUMYJISIIT IPOCTOrO MPOIIECY.

Tema 10. Anaui3 pe3yabTaTtiB Moe/JTIOBAHHSI.
3amyck Mozeni ieKiibKa pa3iB. 30ip pe3ynbratiB. Bisyamizallis pe3ynbTaris.

Tema 11. CtatucTuunmnii anaJis 3 SciPy.
3acrocyBanHs Python-6i6ioTek i po3paxyHKy 0a30BUX CTATUCTUYHUX METPHUK (CEepesHe,
MeziaHa, tucnepcis). BukoHaHHs TecTy rimores.

Tema 12. Anaui3 Ta 3rJa1KyBaHHsI YaCOBUX PSIiB.
3aBaHTa)XCHHS 4aCOBUX PsiB. 3acTocyBaHHS PyHKIUIT rolling() mis 3riaipKyBaHHs JaHUX.
Bizyanizairisi mo9aTkoBHX Ta 3TJIaPKEHUX TaHUX Ha ogHOMY Tpadiky Matplotlib.

Camocriitna podora

Ha camocriiiny po0OOTYy BHUHOCHTBCS OINpalbOBYBaHHS JIEKILiiHOro matepiany. IliaroroBka mo
MNPaKTUYHUX 3aHATDH. CaMocriiine BUBYEHHS TEM Ta IIUTaHb, K1 HE BHUKIaAAaOThCA Ha JICKI.[ifIHPIX
3aHATTAX.

Tema 1. Jocaigxkenns e¢pexkTuBHocTi NumPy npotu crangapTaux crpykryp Python.

Tema 2. KommiekcHna o0pooka Ta Tpancdopmanisa 1anux 3a jonomororo Pandas.



Tema 3. Bizyagizanisi Ta aHai3 1Box napamMeTrpiB Moei.

Tema 4. Po6ora 3 6aratroBumipaumu macupamu NumPy.

Tema 5. [1o0ynoBa npocToi GyHKIIOHAJIBLHOI 3aJ1€5KHOCTI Ta JiHiiiHA perpecis.

Tema 6. Bizyaaizanisi pyHkuiid po3noaijly Ta aHa i3 CTATUCTUYHUX BiIXHJIEHb.

Tema 7. O0'enHanHa Ta 3BeieHHs 1aHuX y Pandas.

Tema 8. Ilonepeans o0podka nanux: Hopmasmizanisi Ta crangapTuszanis 4YucJ0BUX 03HAK.
Tema 9. ImiTauniiine moaeawoBanHsi: Peasizauis Metony MonTe-Kapiio ais oniHku mapamerpa.

Tema 10. CTBopeHHs CKJIaAHUX Bizyasizauniii: TenioBi kapTu Ta KOHTYPHI rpadgikmu.
Jliteparypa, HaBuaJIbHI MaTepianau Ta ingopmauiiHi pecypcu
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Cucrema oumiHIOBAaHHSA

KpuTepii oninroBanns ycnimHocti acnipanta | lllkana oniHoBaHHA

Ta po3MoAia 6ajiB

3aiik BUCTABIISETHCA HA OCHOBI PEUTHHTY, Cyma ECTS HanionajabHa

OTPUMAHOTO YIPOJIOBXK CEMECTPY, MaKCUMaJIbHA oamiB OliHKa

KIbKicTs Oanmis — 100. 90-100 A BigminzO
82-89 B JloGpe

3MiCTOBHHI MOAYJH | — TECT HANIPHUKIHIT 74-81 C JloGpe

cemectpy (40 GauiB). 64-73 D 3a10BinBEHO

3MicTOBHHIA MOAYNH 2 — MakcuMyM 60 6amiB 3a 60-63 E 3a0B1IIbHO

TNPAKTHYHI 3aHATTA. 35-59 FX He3zanoBinbHO
0-34 F He3anoBinbpHO

Hopmu akajgeMidHOI €TUKH Ta J00POY€ECHOCTI

Bci yyacHuKM OCBITHBOTO Ipolecy (B TOMY 4YMCIHI 3700yBadi OCBITH) MOBHHHI JOTPUMYBATHCS
KOJIEKCY aKa/JeMi4HOi JOOPOYECHOCTI Ta BHMOT, SIKi NpomucaHi y nojoxeHHi «IIpo akamemiuny
no6pouecHicts B HHI[ IEKBM»: BUSBIATH AUCHUILTIHOBAHICTh, BHXOBAHICTh, MIOBAXATH TiIHICTh
OJIMH OJTHOTO, MPOSIBIIATH JOOPO3UWINBICTh, YECHICTh, BIMOBIIabHICTb.




