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YKpaiHcbka

Jlektop: a. ¢.-m. H., mpod. ['opoGernr Okcana IOpiiBHa, gorobets.oksana
@gmail.com, Ttenerpam-uar «MoBa mporpamyBaHHs python s
IH)KCHEPHUX Ta HAyKOBHX 3amad» https://t.me/+TrPFRiI2YUbNINmIy
[Mpaktiuni  a.  ¢.-m. H.,, mnpod. Topobenr Oxcana FOpiiBHa,

gorobets.oksana@gmail.com, tenerpam-uat «MoBa nporpamyBanHs python
JUTS IHDKCHEPHUX Ta HAyKOBHX 3ama4u» https://t.me/+TrPFRi2YUbNINmIy
Ha nnardopmi aucranuiiinoro HaB4yanHs Google Kmac 3a mocunaHHIM
https://classroom.google.com/c/NjlzMDE1MjYxNjU2?cjc=ynghtul ~ xox
kypcy  ynghtul,  mocriiine  mnocunanas Ha  Google  Meet
https://meet.google.com/wgf-ztjx-igk

[Iporpama HaBYaJIBHOI AUCIUIITIHI
1. Onuc HaBYaNBHOI NUCUUIUTIHM, ii M€Ta, IPEAMET BUBYAHHS Ta PE3yJIbTaTH HaBYaHHS

CyuacHMii CBIT BXKe HE MOXXJIMBO YSBUTH 0e3 iH(OpMaIilfHMX TEXHOJIOTiH, AKi yBIMIUIM y BCi ramysi.

[Ipodeciiinuit  ¢i3uk-iHXKeHEp Hapa3l Mae 3HaTH Ta BMITHM BUKOPHCTOBYBaTH CydyacHI MOBU
nporpamyBanHs. Jligepom cepea Takux MoB € Python, 1110 € KoJeKIier0 HEKOMEPIIHUX IHCTPYMEHTIB ISt
OOYHMCIICHHS 3 BIJIKPUTUM KOJIOM CTBOPEHOK MiIXXHAPOJIHOI0 acolialfiero po3poduukis Python — e Habip
naketiB Python, siki HagaroTh QyHKIIIT 17151 HAYKOBOI Ta iHKeHepHOT poboTr. Kypce 3HallOMUTh CTYICHTIB 3
OCHOBaMH IpOrpamMyBaHHs Ha MoBi Python Ta 3 Hu3kor0 MakeTiB MoBH MporpaMmyBanHs Python s ananizy
eKCIIepUMEHTANIBHUX JaHuX: nakeroM Matplotlib ans moOynoBu rpagikis Ta miarpam, makeramu Python

JUTSL 33]1a4 perpeciiiHoro aHamizy, makerom Opencv-python as anamnizy 300paxkeHs TOIIO.

MerTo10 HaBUaIbHOI JUCIUIUIIHU € (OPMYBAHHS y CTYA€HTIB KOMIIETEHTHOCTEH.
3aranbHi KOMIIETEHTHOCTI:
3K1. 3matHicTh 10 aOCTPaKTHOTO MHCIICHHS, aHAJI3y Ta CHHTE3Y.
3K2. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUUYHUX CUTYAIIisIX.
3KS5. 3naTHicTh puiMaT OOTPYHTOBAHI PIIICHHS.
3K8. 3naTHicTh OIliHIOBATH Ta 3a0e3MevuyBaTH AKiCTh BUKOHYBAaHHX POOIT.
3K9. Bu3HadeHicTh 1 HATOJIEINBICTE MIOA0 IIOCTABIEHUX 3aBJaHb 1 B3ATHX 000B’SI3KIB.
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®axoBi KOMIETEHTHOCTI CIEeI[iaIbHOCTI:

®K1 3HaHHS 1 PO3YMIHHS TEOPETUYHOTO Ta €KCIIEPUMEHTAIBLHOTO 0a3ucCy CydacHOi (i3UKH Ta
aCTPOHOMII.

®K2 3paTHiCTh BUKOPUCTOBYBATH Ha NPAKTULI 0a30B1 3HAHHA 3 MaTeMaTHKH K MaTEMAaTUYHOTO
anapaty (i3UKH 1 aCTpPOHOMIT IPU BUBUEHHI Ta TOCIIHKCHHI (PI3MYHUX Ta ACTPOHOMIYHHX SBUII 1
MPOIIECiB

@®K3 3paTHICTh OLIHIOBATH MOPSIOK BEIWYHH Y PI3HUX JOCITIKEHHSAX, TaK CaMO SIK TOYHOCTI Ta
3HAYMMOCTI PE3yJIbTaTIB.

®K6 3natHicTh MOJIEIOBaTH (Pi3UYHI CHCTEMH Ta aCTPOHOMIYHI SBHIINA 1 TPOIIECH

@®K?7 3naTHicTh BUKOPUCTOBYBATH 0a30Bi 3HAHHA 3 (PI3UKHU Ta acCTPOHOMIT 17151 pO3yMiHHS OyI0BU
Ta MOBEIIHKU MPUPOJIHMX 1 IITYYHUX 00’ €KTIB, 3aKOHIB ICHYBaHHsI Ta €BOJItoIIi1 BeecBiTy

@®K8 3naTHiCTP BUKOHYBATH TEOPETHYHI Ta €KCHEPUMEHTAIbHI JOCHIIHKEHHS aBTOHOMHO Ta y
CKJIaJi HAyKOBOI I'pynu

®K9 3naTHicTh MpaloBaTH 3 [HKepeIaMHu HaBYaJIbHOI Ta HAYKOBOI iH(opMariii

OK10 3paTHICTh CaMOCTIHHO HaBYaTHCS 1 ONMAHOBYBATH HOBI 3HAHHA 3 (i3UKH, aCTPOHOMII Ta
CYMDKHHX Tairy3eit

OKI11 Po3BunyTe BIig4yTTSi OCOOMCTOi BIAMOBIAATBHOCTI 3a JOCTOBIPHICTH pPE3yJbTaTiB
JOCHIUKeHb Ta JOTPUMaHHS TPUHIMIIB aKaJAeMidyHOi JOOpOYECHOCTI pa3oM 3 MpodeciitHO
THYYKICTIO

®K13 OpieHramisi Ha HAWBHINI HAYKOBI CTaHIAPTH — OOI3HAHICTH MMIOAO (yHIAMEHTATBHHIX
BIIKPUTTIB Ta TEOpid, fKI CYTTEBO BIUIMHYJIM Ha PO3BUTOK (Di3UKH, acTpoHOMIl Ta iHIIMX
MPUPOJHUYUX HAYK

O®K14 3patnicts 3700yBaTH JAOAATKOBI KOMIETEHTHOCTI 4Yepe3 BUOIPKOBI CKJIaI0OBI OCBITHBOT
poOrpaMu, CaMOOCBITY, HepOpMabHY Ta iHQOPMAIBHY OCBITY

3riiHO 3 BUMOI'aMHU IPOrpaMy HaBYAIBbHOI JAUCLMIUIIHU CTYJIEHTH IICHIS 3aCBOEHHS KPEIUTHOIO
MOJTyJISl MAIOTh TIPOIEMOHCTPYBATH TaKi Pe3yJIbTaTH HaBYAHHSI.

ITPHO1 3HaTH, po3yMiTH Ta BMITH 3aCTOCOBYBAaTH OCHOBHI IOJIOXKEHHS 3arajbHOI Ta TEOPETHUYHOI
(bi3uKkH, 30KpeMa, KIIACUYHO1, PEJIITUBICTCHKOI Ta KBAHTOBOT MEXaHIKH, MOJICKYJIIpHOT (Di3uKH Ta
TEPMOJIMHAMIKH, €JIEKTPOMarHeTu3My, XBHMJIbOBOI Ta KBAaHTOBOI ONTUKH, (I3MKM aTroma Ta
aTOMHOTO siipa JUIsl BCTAaHOBJIICHHS, aHAJ3y, TIyMaueHHsI, MOSICHEHHS H Knacnqnxauu CyTi Ta
MEXaHI3MIB PI3HOMaHITHUX (I3UYHMX SBMI] 1 TPOLECIB Ul PO3B’SA3yBaHHS CKJIATHHX
CHeIlaJII30BaHUX 33/a4 Ta MPAKTUYHUX IpobiieM 3 (13UKHU Ta/abo acTpOHOMII.

ITPHO2 3Hatu 1 po3yMmiTH (i3U4HI OCHOBH ACTPOHOMIYHHUX SIBUII: aHAI3yBaTH, TIyMauUTH,
MOSICHIOBATH 1 KJacu(iKyBaTH Oy/IOBY Ta €BOJIIOIII0 aCTpOHOMIYHHMX 00’€KkTiB BeecBiTy (mianer,
3ip, MJIAHETHUX CHCTEM, FaJIaKTHK TOIIO), @ TAKOXK OCHOBHI (Pi3M4HI IPOIIECH, K1 BiI0YBalOTHCA B
HUX.

I[IPHO3 3nHatu 1 po3yMITH €KCHepUMEHTalbHI OCHOBM (DI3UKH: aHaNi3yBaTH, OMNMCYBaTH,
TAYMayUTH Ta TOSCHIOBATH OCHOBHI €KCHEPUMEHTAIbHI MIATBEP/KEHHS ICHYIOUMX (I3MYHUX
Teopiit

I[TPHO4 BwmiTu 3acTocoByBaTH 06a30B1 MaTeMaTH4YHI 3HAHHS, SIKI BUKOPUCTOBYIOThCS Y (Di3uIll Ta
acTpOHOMIi: 3 aHaNTMYHOI TeoMeTpii, JiHIAHOI anreOpu, MaTEeMAaTUYHOTO aHaIi3Yy,
nudepeHiiaTbHUX Ta IHTErpaJbHUX PIBHSAHB, TEOPii KMOBIPHOCTEN Ta MaTEMaTHYHOI CTAaTUCTUKH,
Teopii TIpym, MeToMiB MareMaTHyHOi (i3uku, Teopii (QYHKUINH KOMIUIEKCHOI 3MiHHOI,
MaTeMaTHYIHOTO MOJICITIOBAHHSI.

ITPHOS 3HaTtu OCHOBHI aKkTyallbHi MPOOIEMH Cy4acHOI (Pi3UKH Ta aCTPOHOMIT

[IPHO7 Po3ymitu, aHami3yBaTH 1 MOSCHIOBAaTH HOBI HAyKOB1 pe3yJbTaTH, OJEpXaHl y XOIl
MpoBeeHHS (I3UYHUX Ta ACTPOHOMIYHHX JOCIIKEHb BIAMOBIIHO JIO Crieliai3arii

I[TPHO8 Matu 06a30Bi HaBUYKM CaMOCTIHHOTO HaBYaHHS: BMITH BIAIIYKOBYBAaTH TMOTPiOHY
iHpopMalil0 B JPYKOBAaHMX Ta EJIEKTPOHHHUX JDKepenax, aHali3yBaTH, CHUCTEMaTH3yBaTH,
PO3YMITH, TIIyMauyUTH Ta BUKOPUCTOBYBATH 1i JJIs1 BUPILIEHHS HAYKOBUX 1 PUKJIAIHUX 3aBJaHb.
ITPHO9 Matu 6a30Bi HABUYKHU MPOBEJCHHS TEOPETHUHUX Ta/a00 eKCIIEPHUMEHTAIbHUX HAYKOBHX
JOCITI/DKEHb 3 OKPEMHUX CIeHialbHUX po3AiUTiB (Pi3uku abo acTpoHOMIi, IO BHUKOHYIOTHCS
1H/IMBITyaJIbHO (aBTOHOMHO) Ta/a00 y CKJIal HayKOBOI IpyIH



[TPH10 Bmitu 1mutaHyBaTH OCIHIKEHHS, OOMpAaTH ONTUMATbHI METOIU Ta 3aCO0HM JOCATHEHHS
METH JIOCHIJDKEHHs, 3HAXOAWUTU IUIAXH PO3B’SI3aHHSA HAYKOBHX 3aBllaHb Ta BJIOCKOHAJIEHHS
3aCTOCOBAaHMUX METO/IIB

[TPH11 BMmiTu ynopsakoByBaTH, TIYMAauWTH Ta y3araJlbHIOBATH OJIep)KaH1 HAyKOBI Ta MIPaKTUYHI
pe3ysbTaTH, pOOUTH BUCHOBKHU

[TPH13 Po3ymitu 3B’s30K (pi3uku Ta/abo acTpOHOMIT 3 IHITMMHU TPUPOJHUIMMH Ta 1HKEHEPHUMU
HayKamMu, OyTH 00i3HAHUM 3 OKpEeMHMH (BiAMOBITHO O CIEIiami3aiii) OCHOBHUMHU MOHSATTSIMU
NPUKIATHOT (I3MKH, MaTEPiaIOZHABCTBA, 1HXEHEPii, XiMii, 610J10Tii TOIIO, a TAKOXK 3 OKPEMUMH
o0’exTaMi (TEXHOJOTIYHUMHU TpoIecaMH) Ta MNPUPOAHMMH SIBUIAMH, LI0 € MPEAMETOM
JOCIIJKEHHS 1HIIUX HAYK 1, BOAHOYAC, MOXYTh OyTH IpeaMeTaMu Gi3udHuX a00 aCTPOHOMIYHHX
JIOCIIIKEHb.

[IPH16 Maru HaBUYKH pPOOOTH 13 Cy4acHOIO OOYHMCIIOBAIBHOI TEXHIKOIO, BMITH
BUKOPUCTOBYBAaTHM  CTaHJIAPTHI MAKeTH MPUKIAJAHUX @porpaM 1 OporpamyBaTH Ha piBHI,
JIOCTaTHbOMY JJIS peaji3allil YuCebHUX METOIIB PO3B’A3yBaHH (Pi3NYHUX 3a/1a4, KOMI FOTEPHOTO
MOJIETIIOBaHHSA (DI3MYHUX Ta ACTPOHOMIUHHUX SIBUII 1 MPOIECIB, BUKOHAHHS OOYMCIIOBAJIBLHUX
eKCIIEPUMECHTIB

[TPH17 3naTtu 1 po3ymiTH ponb 1 micue (Pi3uku, acTpOHOMIi Ta IHIIUX MPUPOAHHYUX HAYK Y
3arajibHill CUCTEMI 3HaHb MPO MPUPOAY Ta CYCHUIBCTBO, Y PO3BUTKY TEXHIKM W TEXHOJIOTIH Ta y
(hopMyBaHHI Cy4acHOTO HAyKOBOT'O CBITOTJISIAY.

[TPH18 BomnomiTi nep)kaBHOKO Ta 1HO3EMHOIO MOBAaMH Ha PiBHIi, JOCTaTHHOMY JUIsI YCHOTO 1
MUCBEMOBOTO MPOQeciifHOro CHUIKYBaHHS Ta MPE3eHTallii pe3ybTaTiB BIACHUX JOCHIIKEHb.
[TPH19 3natu Ta po3ymiT HEOOXiAHICTH 30€pEeKEHHS Ta MPUMHOKEHHS MOPAITbHUX, KYJIbTYPHHUX
Ta HAYKOBHX I[IHHOCTEH 1 IOCSTHEHB CYCIIJIbCTBA.

[TPH21 Po3yMiTi OCHOBHI NPUHLIUIHN 37J0POBOTO CIIOCOOY KHUTTS Ta BMITH 3aCTOCOBYBATH iX JIJIs
MIATPUMKH BIIACHOTO 3/10pOB’S Ta Mpare3gaTHOCTI.

[IPH24 Po3ymitu Mmicie (i3uku Ta acTpOHOMIi y 3arajpHiil CHCTEMI 3HAaHb PO MPHUPOAY 1
CYCHUIBCTBO Ta Y PO3BUTKY CYCIIJIbCTBA, TEXHIKH 1 TEXHOJIOTIH.

[TPH25 MaTu HaBUYKH CaMOCTIHOTO MPUMHSTTS PillIeHb CTOCOBHO CBOIX OCBITHBOI TPa€eKTOPII Ta
po¢eciifHOro po3BUTKY.

2. lTlpepexkBi3uTH Ta NOCTPEKBI3UTH AUCHMIUIIHM (Micue B CTPYKTYPHO-JIOriYHii cxewmi

HaBYaHHA 3a BiH“OBiHIIOIO OCBITHBHOIO HpOFpa]\'IOIO)

Micue B CTpYyKTYpHO-JIOTIYHIM cXeMi HaBYaHHS 3a0e3MeuyeTbesl AMCHUIUIIHAMH, TaKUMH SK
«Mexanikay», «MounekyisipHa pizuka», «Kinacnuna mexanika», «MaTeMaTHUHHN aHATI3», a TAKOXK Oa30BHM
pIBEHb BOJIOJIIHHS aHTJIIMCHKOIO MOBOIO HE HIDKUe A2. Y CTPYKTYpHO-JIOTIYHINA TUIOMIMHI MPOrpamMu
MIATOTOBKM OakallaBpiB JUCIUIUIIHA 0a3yeThCs Ha TMOMEPEIHHO BUBUEHUX JTUCIUILIIIHAX B IITKOJI.
BuBueHHs MUCHMIUIIHA BITMBAE HA MOAAJIBIINN NUIAX 3100yBadiB BHUINOI ocBiTH. Ha 0a3i mucnuriinu
«Moga mporpamyBanHs Python mis iHKeHepHUX Ta HAYKOBUX 3a/1au» B [MOJabIIOMY BHBYAIOTh HACTYITHI
mucrumting «®Pi3zuka MarHiTHUX SBUIY, «HeniHifina 1MHaMiKa CKJIaHUX CHCTEM» Ta 1H.

3. 3MicT HaBYAIBHOI JUCIATUIIHU

Tema 1. InTepnperoBaHa, 06’€KTHO-OpieHTOBaHA MOBa mporpamyBanns Python.

Jlexuis 1. Pi3Hi MOBM mporpaMmyBaHHs Ta cepu iX 3acTocyBaHHS. OO’ €KTHO-OPIEHTOBAHUN 1 CUCTEMHUI
nigxoau. [lopiBHAHHS 00’ €KTHO-OPIEHTOBAHOTO Ta MPOIEAYPHOTO (TpauLiiiHOr0) Mmi1XxoiB. OcoOIUBOCTI
moBu Python. ITakeru Python ans BupimeHHs iHKEHEPHUX Ta HAYKOBHX 3aj1a4.

Jlektist 2. ba3oBi moHsITTs MOBU Python: 6a30Buii CHHTAKCHC, TUITU TAHKX, MATEMATHUYHI OTepallii, JOTivHi
OIIepaTopH, YMOBHI ONIEPaTOPH, LIUKJIH.

Jlekuist 3. CkuaaHi CTpykTypu aaHux moBu Python. PoGora 3 psakamu, CIUCKaMH, CIIOBHHUKaMH,
KOpTEeXaMH, MHOKUHaMH (HabopaMH).

Jlektiist 4. Po6ota 3 (aiimamu B MoBi Python.

Jlekist 5. OcHOBH makeTy numpy MOBH IIporpamyBanHs Python.

Jlekist 6. @ynkuii B Python.



Jlekuis 7. Knmacu Ta npoektu B Python.

Tema 2. Bukopucrtanuss MoBH nporpamyBaHusi Python mnsi ananiszy ekcnepuMeHTaILHUX AaHUX B
diznmi.

Jlexuis 8. [Taker matplotlib mis noGynoBu rpadikiB Ta giarpam.

Jlekist 9. ITaketu Python mms 3amau perpeciiinoro anaiizy. JliHiliHa perpecis eKClepuMEHTAIbHUX JaHUX.
Jlekist 10. ITaker Opencv-python mis anamizy 300paXkeHb, OTPEMaHUX METOAAMK ONITHYHOT MiKPOCKOITIi,
CKaHYIOY0i 30H10BOi MiKpOCKOII1i, CKAHYIOYO1 €JICKTPOHHOI MIKPOCKOTIii. 3YMTyBaHHs 300pakeHb 00’ €KTIB
13 aiinis, iX 3anuc y Qait.

Tema 3. Ilakern moBu Python ajsi iHTerpajibHHUX mnepeTBOpeHb, PO3B’sI3aHHs JAu(epeHmiaIbHUX
PiBHAIHb Ta CHMBOJILHUX 004YHCJIEHb.

Jlekuis 11. ITaker scipy.integrate. Po3p’si3aHHs crcTeM 3BUYaiHUX TU(PEPECHIIAIEHUX PIBHSHb.

Jlekuist 12. OcHoBu makety py-pde.

Jlekuis 13. ITaker py-pde. Po3p’si3anns piBHsiHHs Jlamaca, piBasHHs [lyacona.

Jlekuis 14. ITaker py-pde. Po3s’ss3anns audepeHiiaIbHUX PIBHSIHD 3 YACTHHHUMH [TOX1IHUMHU.

Jlekuis 15. ITaker py-pde. Po3s’ss3anns piBHSHB Mojeli BproccemsTopa.

Jlekuist 16. ITaker py-pde. Po3s’s3anns piBastaus peaunarepa.

Jlekuis 17. ITaker py-pde. [Taket sympy Ajist CHMBOJIbHUX OOYHCIICHb.

Jlexuis 18. IleperBopennss @yp’e B makeTi nUMpy.

Haoaemwocs nepenix po3oinie i mem 6ciei oucyuniinu.

HapuanbHi MmaTepiaiu Ta pecypcu

bazoBa niTepatypa:
1. Koctiouenko A.O. OcHoBu nporpamyBaHHs MoBoi0 Python: naBuanbHmii mocionuk. Y.: ®OII

bamukina C.M., 2020. 180 c.

2. BacunbeB O.M. IIporpamysanns B Python. Teopis 1 npakTuka : HaBY. noci0. Kuis: BuaaBHuTBO
Jlipa-K, 2023. 462 c.

3. Mnuymka O.B. O6’exkTHO-Opi€eHTOBaHE MporpaMyBaHHs MoBolo Python: HaBuanbHUI MOCIOHUK 1S
CTyAEHTIB HampsmiB miaroroBku 122 Kowmm’rorepHi Hayku Ta 121 IHxkeHepis mporpamMHOro
3abe3neuenns / O.B. Muymika, B.M. CaBuenko, O.b. Mamwmii — X.: XHAJIY, 2021. - 228 c.

4. Bucoupka B.A., OGopcpka O.B. Python: anropurmizaiiss Ta nporpaMmyBaHHs: HaBYaJbHUI
nocionuk — JIeBiB: Bugasaunreo «Hosuii Ceit — 2000», 2021. — 514 c.

5. TopoGernp O.FO. MoBa python nns iHXKeHEpHHUX Ta HAyKOBHX 3anad [EnekTponHuii pecypc] :
niapyd. Juis 37100yBauiB cTymeHs OakanaBpa 3a cremianbHicTIO 162  «biorexHosorii Ta
OloiHXKeHepish», MaricTpa 3a CHelialbHICTIO 3a crhemiaibHicTio 162 «biorexHonorii Ta
OloimkeHepis», OakanmaBpa 3a crnemianbHicTIO 104 «®Pi3uka Ta acTpoOHOMIsS» Ta MaricTpa 3a
cnerianbHicTIO 104 «®Di3uka Ta actpoHoMis» / O. FO. T'opobens, C. B. I'opobers, K. FO. Xaxho ;
KIII im. Iropst Cikopcebkoro. — 1-mme Bun. — Enextpon. teker. nasi (1 ¢aitn). — Kuis : KIII im. Irops
Cikopcbkoro, 2024. — 277 c.

JlonaTkoBa:
1. 3amypyena O. B., Kpumycs A. C., OnbxoBa H. B. O6’ekTHO-Opi€HTOBaHE IPOrpaMyBaHHS

B Python: kypc nekmiii. JIyupk : Bexa-Jpyk, 2018. — 64 c.

2. SlkoBenko A.B. OcnoBu mporpamysanus. Python. Yactuna 1 [Enmextponnwmii pecypc]:
MIAPYYHUK I CTyHd. chermianbHocTi 122 "Komm’rorepHi Hayku'", cremianmizariii
"Indopmariitai Texnosorii B 6iojorii Ta meauuuHi" / A. B. SkoBenko ; KIII im. Irops



Cikopcrkoro. — Enexrponni TexctoBi ganHi (1 ¢aiin: 1,59 M6aiit). — Kuis : KIII im. Irops
Cikopcbkoro, 2018. — 195 c.

3. Moga mporpamyBanHs Python s iHeHepiB 1 HayKOBIIB : HaBYalbHHUN 1MOCiOHKK / B.B.

Komneit; MinicTepcTBo OCBiTH 1 Hayku YKpainu, [BaHo-®PpaHKIBCbKHIA HalllOHAIBHUIMI
TEeXHIYHUN yHIBEepCHUTET HAPTH 1 razy, kadeapa KOMI'IOTEPU30BAHOTO MAITHHOOYIyBaHHS.
— IBano-@pankiBerk : IDHTYHI, 2019. — 267 cropiHOK.

Indopmaniiini pecypcu

https://www.python.org/

https://numpy.org/

https://matplotlib.org/

https://scikit-learn.org/stable/

https://scipy.org/

https://docs.opencv.org/4.5.2/d6/d00/tutorial py root.html

https://py-pde.readthedocs.io/en/latest/

LN~ WNE

https://www.sympy.org/en/index.html

HaBuansH1ii KOHTEHT

4. Meroauka onaHyBaHHs HaBUAIbHOI JUCIHILTIHU (OCBITHHOTO KOMIIOHEHTA)

Jlekuii (36 ronun)

1

2

Tema 1. Inmepnpemogana, inmezpogana, 006’ €KMHO-0PIEHMOBAHA MOBA NPOSPAMYBAHHS

Python.

Jlexuis 1. Pi3Hi MoBM nporpamyBaHHs Ta cdepu ix 3acTocyBaHHsA. OO’ €KTHO-OpIEHTOBAHMH 1
cucreMHui niaxoau. ITopiBHAHHS 00’ €KTHO-OPIEHTOBAHOTO Ta MPOLETYPHOTO (TPaAULIIHHOTO)
migxoxaiB. OcoOnmBocti MoBu Python. Ilakerm Python nns BupilieHHS iH)XXEHEpHHX Ta
HayKoBuX 3aa4. Jlitreparypa: 6a3oa [1-5], momaTkoBa [1-3], indopmartiitai pecypeu [1-7]

Jlekuisi 2. ba3oBi moustTss MmoBu Python: 0a30BWii CHMHTaKCHC, THUIH JaHUX, MaTeMaTHYHI
oreparliii, JIOT14Hi OolepaTopy, yMOBHI ONIEPAaTOPH, IIUKIH.
Jlirepatypa: 6a3oBa [1-5], nonarkoBa [1-3], inpopmaniitni pecypeu [1]

Jlekmisi 3. Crkmaani crpykTypu nmaHux MoBu Python. Pobora 3 psiikamu, CHHCKaMH,
CIIOBHUKAMHM, KOPTEXKaMH, MHO)KHHAMHU (Habopamn).
Jlitreparypa: 6a3oBa [1-5], nomatkosa [1-3], indopmariiini pecypcu [1]

Jlekuisi 4. Po6ota 3 daiiamu B MoBi Python.
Jlirepatypa: 6a3oBa [1-5], nonarkosa [1-3], indopmariiini pecypeu [1]

Jleknisi 5. OcHOBHM MakeTy numpy MOBH IiporpamyBaHHs Python.
Jlitreparypa: 6a3zoBa [1-5], momatkosa [1-3], indopmariiini pecypcu [2]

Jlekuis 6. ®yukuii B Python.
Jlirepatypa: 6a3oBa [1-5], nonarkosa [1-3], inpopmaniitni pecypeu [1]

Jlekuis 7. Kiacu Ta npoektu B Python.
Jlitreparypa: 6a3zoBa [1-5], momatkosa [1-3], indopmariiini pecypcu [1]



https://www.python.org/
https://numpy.org/
https://matplotlib.org/
https://scikit-learn.org/stable/
https://scipy.org/
https://docs.opencv.org/4.5.2/d6/d00/tutorial_py_root.html
https://py-pde.readthedocs.io/en/latest/
https://www.sympy.org/en/index.html

Tema 2. Buxopucmanns mosu npoepamysanns Python ons ananizy excnepumenmanvrux oanux
8 Qizuyi.

14 | Jlekuis 8. ITaker matplotlib s moOymnoBu rpadikie Ta miarpam.
Jliteparypa: 6a3zoBa [1], indopmariiini pecypcu [3]

15 | Jlekuis 9. Ilaketm Python mis 3amau  perpeciiinoro amamizy. JliHiliHa perpecis
CKCIIEPUMEHTAIbHUX JIAHUX.
Jlitreparypa: 6a3zoBa [1], nomatkosa [3], indopmartiiini pecypeu [2, 4, 5]

16 | Jlekuis 10. ITaker opencv-python mis ananizy 300pakeHb, OTPUMaHHX METOAAMH OINTHYHOI

MIKPOCKOITii, CKaHyKo40oi 30HJOBOi MIKPOCKOIMIl, CKaHyIUOi EJIEKTPOHHOI MIKPOCKOITIi.
3uuTyBaHHS 300paXKeHsb 13 (hailiB, X 3amuc y ¢aiii Tomo.
Jliteparypa: 6a3oBa [1], indopmariiini pecypcu [2, 6]

Tema 3. I[lakemu mosu Python ons inmeepanvhux nepemsopens, po3s ‘sa3anHs OupepenyiaibHux

pi@H}le ma CUMBONbHUX 0OYUCTIEHD.

8 | Jlekuis 11. [Taker scipy.integrate. Po3B’si3anHs cucteM 3BHUYaitHUX AuepeHIianbHuX PiBHSIHb.
Jlitreparypa: 6a3zoBa [1-5].
9 | Jleknin 12. OcHoBu nakery py-pde.
Jlitreparypa: 6a3oBa [1-5], indopmariiini pecypeu [1, 6]
10 | Jlekuis 13. ITlaker py-pde. Po3s’s3anns piBusHHs Jlamnaca, piBHsuaHs [lyacona.
Jlitreparypa: 6a3zoBa [1-5], indopmariiini pecypcu [7]
11 | Jlekuis 14. [Taker py-pde. Po3B’s3anHst iudepeHiiaibHUX PIBHIHB 3 YACTHHHUMH MOX1THHUMH.
Jlirepatypa: 6a3osa [1-5], indopmarriiini pecypcu [7]
12 | Jekuis 15. ITaker py-pde. Po3s’s3anus piBHsHs Mozeni bproccensaTopa.
Jliteparypa: 6a3oBa [1-5], indopmariiiini pecypeu [7]
13 | Jlekuis 16. [Taker py-pde. Po3p’s3anns piBHsiHHs [peaunrepa.
Jlitreparypa: 6a3oBa [1-5], indopmarriiini pecypcu [7]
17 | Jlekuis 17. ITaket Sympy aJjis CHMBOJIbHUX OOUYUCIICHb.
Jliteparypa: 6a3oBa [1-5], indopmarriiini pecypcu [8]
18 | Jlekuis 18. IleperBopenns @yp’e B makeTi numpy.

Jliteparypa 0a3zoBa: 6a3zoBa [1-5], inpopmariiini pecypcu [2]

JladopaTopHi po6oTH (KOMII’IOTEPHUI MPAKTHKYM)
OcHOBHI 3aBIaHHs UKy JabopaTopHUX poOiT (18 roaun):
po3po0Ka eeMeHTapHHX mporpam B Python
po0oTa 3 makeTamMu, siKki BAKOPUCTOBYIOThCS B (pi3wiIli;
poboTa 3 po3B’s3aHHs AUdEpeHITIaTbHUX PIBHIHb Ta CAMBOJIBHUMHU OOUHCIICHHSIMH.

1. Jlabopamopna poooma 1
3pi3 3HaHb 3 MOBHU IporpamyBaHHs Python. OcHOBM makeTy numpy MOBH MpOTrpaMmyBaHHS
Python. ®ynkuii makery numpy, pobora 3 mMacuBamu. ['eHepyBaHHs BHIIQJKOBUX YHCEN B
makeTi NUmMpy. MonentoBaHHSI OpOYyHIBCBKOTO PYXY.
Jlirepatypa: 6a3zosa [1-5], indopmauiitai pecypeu [1].

2. Jlabopamopua poooma 2
CraTucTHyHI pO3MOAUIM B akeTi NUMPY. Po3paxyHoKk mOXuOKM BUMIPIOBaHb 3
3aCTOCYBaHHSM ITakeTy NUMpY.
Jliteparypa: 6asoBa [1-5], nomatkoBa [1, 2], indopmariiitai pecypeu [2]

3. Jlabopamopna poooma 3
Po6ota 3 makeramu matplotlib 11t moOynoBu rpagikis Ta giarpam.
Jlirepatypa: 6a3oBa [1-5], nonarkoBa [1, 2], indopmaiiini pecypcu [2, 3]

4, Jlabopamopna po6oma 4




PoGora 3 ¢aitnamu B MoBi Python. ®ynkuii B Python, Buau ¢yHkuii, 1okanbHi Ta r00a1bHI
3minHi. Kitacu B Python.
Jliteparypa: 6a3oBa [1-5], nomatkoBa [1, 2], indbopmartiitai pecypeu [1]

5. Jlabopamopna po6oma 5

[TakeTn MoBH mporpamyBanus Python mis 3agau perpeciitnoro anamisy. JliniiiHa perpecis
EKCIICpUMCHTAIbHUX JTAHHX.

Jlitreparypa: 6asoBa [1-5], momarkosa [1, 2], inpopmariiini pecypcu [2, 4, 5].

6. Jlabopamopna poooma 6

[Taker Opencv-python mis anamnizy 300pakeHb, OTPUMAHUX METOJaMHU ONTHYHOT MIKPOCKOITIi,
CKaHYI4YOi 30HJOBOi MIKPOCKOITi, CKaHYIOUYOi EJIEKTPOHHOI MIKpOCKOMii. 34YHUTyBaHHS
300paxkeHs 13 ¢ainiB, ix 3amuc y dai.

Jlitreparypa: 6a3zosa [1-5], indopmartiiiai pecypcu [6]

7. Jlabopamopna poooma 7
[Maker scipy.integrate. Po3B’si3aHHs cucTeM 3BHYAWHUX HU(PEPEHIIATEHIX PIBHSHb.
Jliteparypa: GasoBa [1-5], nomarkosa [1, 2], indopmariiini pecypcu [5].

8. Jlabopamopua poooma 8
[Maker py-pde.
Jlirepatypa: 6a3osa [1-5], indopmarriiini pecypcu [7]

9. Jlabopamopna poooma 9
[Taket Sympy /it CHMBOJIBHUX OOYHCIICHb.
Jlitreparypa: 6a3zoBa [1-5], indopmariiini pecypcu [8]

CamocriitHa po0OoTa cTyneHTa

CamocriitHa poOoOTa CTYJCHTa 1O JUCIUIUTIHI BKIIFOYAE IMiJTOTOBKY O ayJUTOPHUX 3aHATH (66
TOJIUH ), MOJYJbHOT KOHTPOJIbHOT (5 ronun), HanucanHs JJKP (5 rogun), miaroroska 1o 3amiky (5 ToauH).

[ToniTHKa Ta KOHTPOJIb
5. TloniTuka HaBYaIBHOI JUCHMIUIIHU (OCBITHHOIO KOMIIOHEHTA)

BuBuenns aucuumiinn «MoBa mporpamyBaHHs Python mjist iH)KEHEpHHX Ta HAYKOBHX 3a/1au»
B1IOYBA€ThCS HA JIEKIIMHUX Ta MPAKTUYHUX 3aHATTSIX. HaouHICTh HaBUAIBHUX 3aHATH 3a0€3MEUYETHCS
BUKOPUCTAHHSAM 3HAa4YHOI KUIBKOCTI UTIOCTPAaTUBHOrO MaTepiany (cxem, Tabmuipb, cnaiinis). Ilim wac
BUKJIQJIaHHS 1aHO1 AUCLUMIUIIHU BUKJIaJa4d MPOBOAUTH ONMUTYBaHHS 3/100yBayiB AJIsl TOTO, 11100 BU3HAYUTH
piBEHb 3aCBOEHHS HUIMHU BUKJIA/IGHOTO MaTepiaily, BXXJIMBUM € aKTUBHICTh 3/100yBayiB. [IpakTuuHi 3aHATTS
MPOXOJAThH 3 BUKOPUCTAHHSAM KOMII IOTEPHOT TEXHIKU Ta BIAMOBIIHOTO MPOTrPAMHOI0 3a0€3MeYeHHS.

[TonoxxeHHs PO PEHTUHTOBY CUCTEMY OLIIHIOBaHHS 3 TUCHUILTIHE « MoBa nporpamyBanHs python
JUISL 1H)KEHEPHHUX Ta HAYKOBHX 3aJau» 710 JaHOi poO040i HaBYaJIbHOT IpPOrpaMu IMpeacTaBieH] B MyHKTI 9
cunabyca.

3asznauaecmuvca cucmema 8uMoe, AKI 6UKIAOAY CMABUMb Neped CMYOeHmMOM/ACNiPAHMOM.

®  npasuna 8i08I0V8AHHI 3aHAMY (K JIeKYill, MakK i NpaKmudHux/1a00pamopHux);
BinBigyBaHHs J€KIii, MPaKTUYHUX 3aHATH Ta J1a0OPaTOPHUX POOIT, a TAKOXK BIACYTHICTh HA HUX,
He oIiHroeThess. OnHaK, CTyIeHTaM PEKOMEHIYEThCS BiJBIMYyBaTH 3aHSATTS, OCKUIBKH Ha HHX
BUKJIAIAEThCA TEOPETUYHUN MaTepiajl Ta PO3BHBAIOTHCS HABHUKU, HEOOXiAHI /Ui (OpMyBaHHS
KOMITETCHTHOCTEH, BH3HAYEHUX CTaHAapTOM OCBiTH. CHCTeMa OIiHIOBaHHS Opi€HTOBaHa Ha
OTpUMaHHs OaJliB 32 aKTUBHICTh CTY/EHTA, a TAKOXXK BUKOHAHHS 3aBJaHb, SIKi 3aTHI PO3BUHYTHU
MpaKkTU4YHI yMIHHS Ta HaBHYKH. 3a OO0 ’€KTUBHMX TNpHWYMH (HAMpPUKIAA, XBOpoOa,
IpaleBIalTyBaHHs, MDKHAPOJHE CTaKyBaHHS TOLIO) HABYaHHS MOXKE BiOyBaTucs B OH-JalH
dbopmi 3a TOTOHKEHHSM 13 KEPIBHUKOM KYypCy.




npasuia no8ediHKU HA 3aHAMMAX (AKMUBHICIb, Ni020MOBKA KOPOMKUX OONOBIOell YU MeKCmis,
BIOKIIOYEHHST meledhOHIB, BUKOPUCMANHS 3AC00i6 36 3Ky OISl NOUWLYKY TH(hopmayii Ha 2yan-OucKy
BUKIA0AYA YU 8 IHMepHemi Moujo),;

Ha ayautopHuX 3aHATTSX CTYIEHT Ma€ MOBAXAaTH BUKJIAJada Ta AUCIUILIIHY, 10 BiH CIyXae;

BukonyBartu enemMeHTapHi paBuja Ta HOPMHU MOBEAIHKH; [IpoTsAToM 3aHATTS 3a00pOHSETHCS
KOPUCTYBaTHUCS MOOITBHUMU TeJe(OHAMH, OKPIM eKCTpeHNX BUMNaakiB. Hopmu eTrnunoi
MOBE/IIHKY CTY/IEHTIB 1 MpaliBHUKIB BU3Ha4YeHi y po3aini 2 Kogekcy decti HanionansHoro
TEXHIYHOTO YHIBEpCUTETY YKpainu « KHIBChKUIT O TEXHIYHUI 1HCTUTYT iMeHI [rops
Cikopcbkoroy. Jleranphimie: https://kpi.ua/code.

NPAasuLa NPU3HAYEHHs! 3A0X0YY8ATIHUX MA WMPAPHUX 6aNi8;

3a aKTHBHY pOOOTY Ha JIEKLIAX Ta NPAKTHYHHUX 3aHATTIX CTYAEHT Moxke oTpumatH 1o 10 Oanis
CYMapHO MPOTATOM CEMECTpY.

noimuKa 0edlatinie ma nepeckiadans,

TepMiH 3/1a4i KOXKHOTO BUIY POOOTH OOTOBOPIOETHCS HA 3aHATTI MijJ 4yac BUAAyl 3aBJaHHS Ta
3aJISKUTH BiJI THITY poOOTH.

ROTMUKA W0oOO0 aKademiuHoi 00opouecHocmi;

Bu3HavueHi y po3aini 3 Koamekcy decti HamioHampHOrO TEXHIYHOTO YHIBEpCHUTETY YKpaiHu
«KwuiBcbkuii monitexHiunuit iHcTUTYT iMeH1 Iropst Cikopebkoro». JleransHime: https://kpi.ua/code.
Bukopucranss 10o1aTKOBHX JpKepen iHGopMarllii miJ1 4ac OLiHIOBaHHS 3HaHb 3a00pOHEHO (y T.U.
MOOITEHUX MPUCTPOiB). MOOLIBHI MPUCTPOI JO3BOJISETHCS BUKOPUCTOBYBATH JIMILE il Yac OH-
JIaifH TECTYBaHHS Ta BUKOHAHHS PO3PaxyHKIB.

[HWI 8UMO2U, WO He cynepeuamsv 3aKOH00A8Ccmey YKpainu ma HOPMAmMueHuM OOKYMEHMAM
YHisepcumemy.

CryneHT 3000B’s3aHUMI 3apeecTpyBaTtucs Ha IuiatdopMmi aucraHmiiHoro HaBuaHHS Google
Workspace for Education Fundamentals (B munyiomy G Suit For Education) wa momeni
@LLL.kpi.ua ta npuenHatucs g0 Google Knacy «MoBa nporpamysanHs python asist iHkeHepHUX
Ta HAYKOBHUX 3aa9» 3a MIOCHITAHHSM
https://classroom.google.com/c/NjIzMDE1MjYxNjU2?cjc=ynghtul. ~ JIns  1mporo  CTyAeHTY
HeoOX1/HO crodaTky oTpuMaTu akayHT B Google Workspace for Education Fundamentals Ha
nomeHi (@LLL.kpi.ua. JInsg orpumanns akayHty B Google Workspace for Education Fundamentals
Ha gomeHi (@LLL.kpiua HeoOxigHo 3amoBuutH Google ®Popmy: https://sikorsky-
distance.kpi.ua/req_gsuite/. ITicast peectpariii Ta Mozepaiii 3asBKH CTyIeHTa, aIMIiHICTPaTOp
HaJilIUle CTYJIEHTYy Ha TMOIITYy Mapojib Ta JIOTIH [0 aKayHTy, 3 SKHM CTYJICHT 3MOXKe
BUKOPUCTOBYBaTH BCl JOCTynHI 1HCTpymeHTH Ta cepBicu Google Workspace for Education
Fundamentals. Google Workspace for Education Fundamentals — me maker creriaaizoBaHOro
XMapHOTO IPOrpaMHOro 3abe3MedeHHs, IHCTPYMEHTIB Ul CHUIbHOI poOOTH Ta TUCTAHIIMHOIO
HaBuaHHs BiJ komnadii Google. OCHOBHa CKJIaJ0Ba MaKeTy — CUCTEMA YNpPaBIiHHS HAaBYaHHAM
Google Kinac, sika 103BoOJIsIE BUKJIA/ady CTBOPIOBAaTH HaBUYaldbHI KJIACH, OIIIHIOBATH 3aBJIaHHS,
Ha/aBaTH YYHSAM 3BOPOTHIM 3B’SI30K, MyOJIIKyBaTH OTOJIOIIEHHS 1 IOIIMPIOBATH HaBYaJbHI
Mmarepianu. Bukiamad mMoke 0auuTH, XTO BHKOHAB 3aBIAaHHS, a XTO I MPOJOBXKYE HAX HUM
NpaIIOBAaTH, @ TAKOXK YUTATU MUTAHHA 1 KOMEHTapi CTyJeHTiB. [ mpueaHaHHs 10 HaBYaJIbHOTO
Kypcy «MoBa nporpamyBanHs Python s iH)KeHEpHHX Ta HAYKOBUX 3a/1a4» CTYJCHTY MOTPIOHO
nepeiitn y Google Kiac 3a mocunanusm  https://classroom.google.com, HaTuCHYTH 300paKeHHS
«+» y BEepXHBOMY TpaBOMY KyTKy Opay3epa, BuOpatu «[IpuegHatucst mo kiacy» Ta BBECTH KO
Kypey ynghtul. AkayHtu cryneHrTiB, siki npuenHanucs 10 Google Knacy He 3 akayHTy Ha JOMeHi
@LLL.kpi.ua, OyxyTh BHIIydaTHCS 3 HaBYaJbHOTO Kypcy «MoBa mporpamyBanus python s
IH)KEHEepHUX Ta HaykoBux 3amau» Google Kmacy Tomy, 10 aBTOMAaTHYHUN IMIOOPT OLIHOK 3a
TECTYBaHHSI MOXIIMBHI BUKIIOYHO 3 akayHTy MoBa mporpamyBaHHs python juist iH)XKeHepHHX Ta
HayKoBUX 3a/1a4 Ha foMeH1 (@LLL.kpi.ua. Cucrema Google Knac aBromatnyHo HaicuiIae KOXKHOMY
CTyZIeHTy 0any 1Mo KO>)KHOMY 3 BHJIB KOHTPOJIIO Ha €JIEKTPOHHY MOITY. Tomy A o3HailoMIICHHS
3 OajmaMu 3a KOXXEH OKpPEMHH BHJ KOHTPOJIIO CTYICHTY HEOOXiJHO 3MIHUTH HaJlalITyBaHHS
€JICKTPOHHOI MOIITH TaK, 00 111 €JIEKTPOHHI JINCTH HE TTOTPAIUISLIIN Y ciaM. Bci BUKOHaH1 3aBIaHHS
JUI TIEPEBIPKM BHKJIAJa4eM CTYyJEHT MOBMHEH 3aBaHTaxyBaTH uepe3 cucreMy Google Kiac
(pe3ynpTaT BUKOHAHHS 3aBJIaHb, HAJIICTIAH1 Yepe3 TeJIerpaM KaHajl MepeBipsaATUCS HE OYIyTh);



https://classroom.google.com/c/NjIzMDE1MjYxNjU2?cjc=ynghtul
https://sikorsky-distance.kpi.ua/reg_gsuite/
https://sikorsky-distance.kpi.ua/reg_gsuite/
https://classroom.google.com/c/NDQzNzg2MDExNTk5?cjc=qhf3smf

e JluctyBaHHS 13 CTyJEHTaMH 3 OpTaHi3allliHUX MUTaHb OyJ/e 3A1MCHIOBATHCS Yepe3 TelerpaM-4ar
«Mosa [IpOrpaMmyBaHHs python IS 1H)KEHEPHUX Ta HayKOBUX 3a71a4»

https://t.me/+TrPFRi2Y UbNINmly.

6. Buau KOHTPOJIIO Ta peHTHHIOBA CUCTEMa OIIHIOBaHHS pe3yibrariB HaB4aHHs (PCO)

IToTouHMii KOHTPOJIb: TECTYBaHHS 3HAHb CTY/ICHTIB 3 JICKLIHHOTO MaTepialy Ta MPAaKTUYHUX POOIT
(81 Gai), BUKOHAHHS TOMAIIHBOI KOHTPOJILHOI poboTH (10 6amiB) Ta MOAYIBHOI KOHTPOJIBHOI podoTH (9
OarniB). 3araibHa cyma OaniB 3a cemectpoBy pobotry — 100 OGami. Jloxmanmnima iHpopMaIlis 010
MMOTOYHOTO KOHTPOJIIO Ta KpUTepiiB oliHrOBaHHS HaBeneHa B PCO 3 gucrumutinm (Joxatok 1).

KanennapHuii KOHTpPOJIb: 1Ba pas3u 3a cemectp. [Joxmannina indopmallis 040 MPOBEACHHS Ta
omiHroBaHHs HaseneHa B PCO 3 qucuMIUTiHMA.

CemecTpoBHii KOHTPOJIb: 3amik. 3arampHa cyma OamiB Ha 3amiky — 100 OGamiB. [lokmaanima
iH(opMaIris o0 MPOBEICHH Ta OlliHIOBaHHA HaBeneHa B PCO 3 mucuuruiing.

YMOBH JOMYCKY 10 CeMeCTPOBOI0 KOHTPOJIIO: CEMECTPOBUN peHTHHT He HIkue S50 Oais,
HanucaHHs ekcrpec-tecty no MKP, namucanns excrnpec-tecty JIKP Ta Bcix ekcrpec-TecTiB 1O
NPaKTUYHUM poOoTaM. SKIIo CeMECTPOBHIA peHTHHT € BUIIIMM 32 60 6astiB 3a yMOBH 3/1a4i BCiX BH/IIB POOIT
CTYZICHT MOX€E OTPUMATH 3aJTiK aBTOMATOM.

[TepeBipka BukoHaHHs CPC 31iliCHIOBaTUMETHCS OIIHIOBAHHSM pPE3yJIbTATIB TECTYBaHHS Ha
wiardopmi aucranuiiHoro HaBuaHHa Google Workspace for Education Fundamentals na nomeni
@LLL.kpi.ua B cucremi Google Kiac 3a mocunanssim:
https://classroom.google.com/c/NjlzMDE1MjYxNjU2?cjc=ynghtul.

KoskeH 3 TeCTiB MOKIIMBO MPOWUTH TIJIBKU OAWH pa3. PeliTuHroBi (Barosi) 6anu 3aHATH 1 pEUTHHTOBI
OLIIHKK TO BcCiX Bujax koHTpolto B Google Knaci mopiBHIOIOTH BiAMOBIZHUM Oanam B Cuiadyci 3
koedimientom 10 Is 3pydHOCTI po3paxyHKy OamiB (m00 HE BHKOPHCTOBYBAaTH IpoOOBI dmMCIa).
BianoBigHo nepe KO>KHOIO aTecTalli€ro, a TAaKOXK B KiHIII ceMecTpy Bci HaOpaHi ctyaeHTom Oanu B Google
Knaci 6ynyts nimutucs Ha 10 1 BHOocuTuch a0 cuctemu AIC «Enextponnuit kammyc» KIII imeni Irops
CiKOpCHKOTO.

7. JlonatkoBa iH(popMallis 3 TUCHUILIIHU (OCBITHBOI'O KOMIIOHEHTA)

e Jlodamkosi 6anu 3a npoxoOxceHHA adanmauiliHo2o Kypcy 3 ¢isuku 8id IMAO KIll im. lzops
CikopcbKo20 Hapaxosytomsca 8i0nosioHo 0o basnie, 8KA3aHUX y cepmucbikami, nicaa ompumaHHA
donycky 0o icnumy.

Honarox 1

Cucrema peiiTHHIOBUX (BaroBux) 6aJjiiB 3aHATH i peiTHHIOBUX OLIHOK M0 BHAaX KOHTPOJIIO 3a piK

11\;.(1_)1 Bug xonTponto Ban KinpkicTh Cywma GaniB
TecTyBaHHS 3HaHb CTYJICHTIB 3

) JEKUIHHOTO MaTepialy Ta MPaKTUIHUX 4,5 18 81

' pooiT
-AKiCTb BUKOHAHHA* 0-4,5
MonynbHa KOHTPOJIbHA poOOTa

3. -BaroBUi 0a rk 9 1 9
- SIKICTh BUKOHAHHS ** 0-9
JKP

4. -BaroBUH Oa rk 10 1 10
- SIKICTb BUKOHAHHS*** 0-10

5. 100



https://t.me/+TrPFRi2YUbNlNmIy
https://classroom.google.com/c/NjIzMDE1MjYxNjU2?cjc=ynghtul

* - SIKicTh BUKOHAHHSI TECTYBAHHS 3 JIEKIIIHHOTO MaTepiaay Ta MPaKTUYHUX POOIT:

Oe3moranHa pobora — 4,5 6aiis;
€ TIeBHI HEJIOJIIKM Y BUKOHAHHI pob0oTH — 3,4 6anuy;
€ CYTT€B1 HEJIOIIKA Y BUKOHAHHI poOOTH — 2,8 6anu;
po0oTa He BUKOHAHA —0-2,7 6anis.

** - SIkicTh BUKOHAHHS MOJIYJIbHOI KOHTPOJIBHOI pOOOTH:

Oe3goranHa poboTa —9,0-8,6 Oauis;
€ TICBHI HEJIOJIIKK Y BUKOHAHHI POOOTH —6,8-8,5 6auis;
€ CYTTEBI HEJIOJIIKM Y BUKOHAHHI pOOOTH —5,4-6,7 Gauis;
po0oTa HE BUKOHAaHA — 05,3 6ais.

*** - fkicTh BUKOHAHHSI IOMAIIHLOT KOHTPOJIBHOI pOOOTH:

Oe3goranHa poboTa —9-10 6aniB ;
€ TIEBH1 HEJIOJIIKK Y BUKOHAHH1 poOOTH —7 -8 6aniB ;
€ CYTTEBI HEJIOJIIKM Y BUKOHAHHI pOOOTH — 6 Oauis;
poboTa HE BUKOHAaHA — 0-5 Gauis.

Po3paxynok mkauu (R) peiiTunry

Cyma BaroBux OaiiB KOHTPOJIBHUX 3aXOIB MPOTITOM CEMECTPY CKIIQJIAE:

R =81+10+9 = 100 Gais.
Pefitunrosa mkana 3 mucnuinnay ckiagac R = 100 6asis.
Heo0xi1HOI0 YMOBOIO JUIs OZIep KaHHS 31Ky aBTOMATOM € 3apaxyBaHHs yCiX MPONO3UILIIH, 110 BUHOCATHCS
Ha 00rOBOpPEHHSI BAKOHAHHS Ha IO3UTHUBHY OIIHKY MOJYJIbHOI KOHTPOJIFHOI pOOOTH Ta 3arajibHUH peHTHHT
6inprie 60 OamiB. J[ns miABMINEHHS OLIHKM HPOBOJUTHCA 3aylikoBa pobota. Ilpu mpomy momepenHiit
PEUTHHT aHYJIIOETHCS.

Kanenoapnuuit konmpons: 1Ba pas3u 3a CEMECTP.

PyGixHni1 (rmanosi atectainii). CTyaeHT MOBMHEH HaOpatu OaiiB: 1 aTectarlisi — «3apaxoBaHo» - 20 6amis (
40 — makcumyM), 2 atectaiis — 40 6amniB (80 — MakcuMyMm).

[TincymKoBa OIiHKA SKOCT1 3HaHb 3 TUCHUILIIHUA BU3HAYAIOTHCS 32 TPAAUIIIITHOIO 6-PIBHEBOIO IIKAJIOK0 HA
0a3i iIHAMBIAyaTbHUX TTOTOYHUX OI[IHOK 32 TaKOI0 IIKAJIOH:

Kinvxicmo b6anie Oyinka
100-95 BigmiazO
94-85 Hyxe nodpe
84-75 Jo6pe
74-65 3a10BUILHO
64-60 JlocTaTHBO
Memnime 60 Hes3agosinpHO

Cemecmposuit konmpons. 3anik. 3aeanrpbha cyma 6anieé saniky — 100 6anis. Ymosu donycky 0o
cemecmpo8o2o0 KOHMpPOJI. cemecmposuli peumune He menue 50 o6anie, nanucanna MKP ma J[KP,
BUKOHAHHA NPAKMUYHUX POOIM.

3anik cknagaerhes 3 10 muranp, 1 mutanHs omiHoeThesa y 10 Gamis.

Oe3goranHa poboTa — 9-10 6anis
€ TICBHI HEJIOJIIKK Y BUKOHAHHI POOOTH — 7-8 GaniB
€ CyTT€BI HEJIONIKM Y BUKOHAHHI POOOTH — 2-6 6aniB

BIJINTOBI/Il HE BipHI — 0-1 oamn.



Tabmuist BIAMOBITHOCTI pEHTUHTOBUX OajIiB OIlIHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOKO !

Kinvkicmo b6anis Ouinka
100-95 BigminHo
94-85 Jyxe nobpe
84-75 JloGpe
74-65 3a10B1JIBHO
64-60 JlocTaTHBO
Menme 60 HesanoBiibHO

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

CknageHo npodecopom Kadeapu 3aranbHoi GisnKkM Ta moaestoBaHHA GisUYHUX NpoLecis, A.¢.-M.H., npodecopom

fopobeup O.H0.

YxBaneHo Kadeapoto 3aranbHoi Gisnku Ta mogentoBaHHa ¢isnuHMX npouecis (npotokon Ne 06-24 Big 11.06.2024).

NoropkeHo MeToauuHoto Komicieto Pisnko-maTemaTuyHoro gakynbteTy (NnpoTokon Ne 10 Big 25.06.2024).




