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Po3mimenns kypey Ha nnardopmi aucranuiiinoro HaB4yanHs Google Kmac 3a mocunaHHIM
https://classroom.google.com/c/NjIzMDE1MjYxNjU2?cjc=ynghtul KO
Kypcy  ynghtul, nocriiHe  mocuianHis ~ Ha  Google  Meet

https://meet.google.com/wef-ztjx-igk

[Iporpama HaBYaJIBHOI AUCIUIITIHI
1. Onwuc HaBYaJIbHOI AMCLUMILIIHY, 11 METa, MPEIMET BUBUYAHHS Ta pPe3yIbTaTU HaBYaHHS

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

[Ipodeciiinuit  pi3uk-iHXKEeHEp Hapa3l Mae 3HaTH Ta BMITHM BUKOPHCTOBYBaTH CydyacHI MOBU
nporpamyBaHHs. Jlitepom cepen Takux MoB € Python, 110 € KoJIEKITiI€10 HEKOMEPIIMHUX THCTPYMEHTIB JIJIst
00YMCIIEHHS 3 BIIKPUTUM KOJIOM CTBOPEHOIO MIKHAPOJHOIO acolialjiero po3pooHukiB Python — e HabGip
naketiB Python, sxi HanaoTe QyHKIIT A7 HAYKOBOI Ta 1HXXeHepHOi podoTu. Kypc 3HallOMHUTD CTYIEHTIB 3
OCHOBaMH NporpaMyBaHHs Ha MOBi Python Ta 3 HM3KOIO0 MakeTiB MOBH NporpaMmyBanHs Python amns ananizy
eKCIepUMEHTAIbHUX JaHuX: makeroMm Matplotlib ans mobynoBu rpadikiB Ta giarpam, nakeramu Python

JUISL 3aj1a4 perpeciiiHoro axnanizy, makerom Opencv-python ans anamizy 300pakeHb TOILIO.

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.


http://roz.kpi.ua/
https://classroom.google.com/c/NjIzMDE1MjYxNjU2?cjc=ynghtul
https://meet.google.com/wgf-ztjx-igk

®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 HAaBUATHCS 1 ONMAHOBYBATH HOBI 3HAHHS 3 ()i3MKH, 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. IlpepekBi3uTH Ta NOCTPEKBI3UTH JAUCHUILIIHM (Micue B CTPYKTYPHO-JOTIYHIA cxemi

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

Micue B CTpYyKTYpHO-JIOTIYHIM cXeMi HaBYaHHS 3a0e3MeuyeTbesl AMCHUIUIIHAMH, TaKUMH SK
«Mexanikay, «MonekyispHa ¢izuka», «Kmacuuna mexanika», «MaTeMaTHIHUHN aHaJ3), a TAKOX 0a30BUN
pIBEHb BOJIOJIIHHS ~aHTJIMCHKOIO MOBOIO HE HIDKUe A2. Y CTPYKTYpHO-JIOTIYHINA TUIOMIMHI MPOrpamMu
HIArOTOBKM 0OakanaBpiB AMCLHUILIIHA 0a3yeTbCs Ha MONEPEeJIHbO BUBYEHHX JUCHUIUIIHAX B ILIKOJI.
BuBueHHs MUCHMIUIIHA BITMBAE HA MOAAJIBIINN NUIAX 3100yBadiB BHUINOI ocBiTH. Ha 0a3i mucnuriinu
«MoBa niporpamyBaHHs python JUIsl iH)KEHEPHHUX Ta HAYKOBUX 3a/1a49» B ITOIATBIIIOMY BUBYAIOTH HACTYITHI
mucrumting «®Pi3zuka MarHiTHUX SBUIY, «HeniHifina 1MHaMiKa CKJIaHUX CHCTEM» Ta 1H.

3. 3MiCT HaBYAIBLHOI JUCLMUILTIHU

Tema 1. InTepnperoBana, 00’€KTHO-OpicHTOBaHAa MoBa nporpamyBanHs Python.

Jlexuis 1. Pi3Hi MOBM mporpamyBaHHs Ta cepu iX 3acTocyBaHHs. O0’€KTHO-OPIEHTOBAHUN 1 CUCTEMHUI
nigxoau. [lopiBHAHHS 00’ €KTHO-OPIEHTOBAHOTO Ta MPOIEAYPHOTO (TpauLiitHOr0) MiIxoiB. OcoOIUBOCTI
moBHu Python. ITaketu Python i BupimeHHs iHXEHEpHUX Ta HAYKOBHUX 3a7a4.

Jlexuis 2. bazoBi moHATTs MoBH Python: 6a30Buii CHHTaKCcHC, TUITH JAHUX, MaTeMaTH4HI Oomeparlii, TorigH1
OIIepaTopH, YMOBHI ONIEPaTOPH, LIUKJIH.

Jlekuis 3. CximagHi CTpykTypu nanux MoBu Python. PoGora 3 psakamu, cnuckamu, CIOBHUKaMH,
KOpTEeXaMH, MHOKUHaMH (HabopaMH).

Jlexis 4. PoGora 3 daiinamu B moBi Python.

Jlexis 5. OcHOBH MMakeTy numpy MOBH MporpamyBaHHs Python.

Jlekis 6. @ynkmii B Python.



Jlexuis 7. Knacu Ta npoektu B Python.
Tema 2. Buxopucranust MoBu nporpamyBannsi Python nis ananizy ekcnepuMeHTAJIbLHUX JaHUX B
dizumi.
Jlexuis 8. [Taker matplotlib s moOGymoBu rpadikiB Ta giarpam.
Jlekmis 9. ITaketn Python mst 3agad perpeciiinoro anami3y. JliniliHa perpecist eKCIIepUuMEHTaIbHUX JTaHUX.
Jlekmis 10. [Taker Opencv-python ais ananizy 300pakeHb, OTpPUMaHUX METOJAMH ONTUYHOT MIKPOCKOITIi,
CKaHYIOY0i 30H10BOi MiKpOCKOII1i, CKAHYIOYO1 €JICKTPOHHOI MIKPOCKOTIii. 3YMTyBaHHs 300pakeHb 00’ €KTIB
13 aiinis, iX 3anuc y Qaii.
Tema 3. [lakeru moBu Python nuis iHTerpajJbHUX NnepeTBOPeHb, PO3B’A3aHHA AU epeHuiaTbHIX
PIBHSIHb TA CHMBOJILHUX 00YHCJICHb.
Jlexuis 11. IMaker scipy.integrate. Po3B’si3anHs cucTeM 3BUYaiHUX AU(epeHIiaTbHUX PiBHSIHb.
Jlexuis 12. OcHoBu nakety py-pde.
Jlexuis 13. Taket py-pde. Po3B’s3annst piBHsHHs Jlammaca, piBHsHHs [TyacoHa.
py-p p > P y

Jlexmis 14. ITaker py-pde. Po3B’s13anHs nudepeHIiaibHUX PIBHSIHBD 3 YaCTUHHUMU TTOX1THUMH.

1L py-p AU(QCPCHII p it
Jlexmis 15. ITaker py-pde. Po3B’s3anHs piBHsSHb Mozem bproccensTopa.

10 py-p p )it Y P
Jlexmis 16. ITaker py-pde. Po3B’si3anns piBusiHHs Llpenunrepa.

) py-p p pen P
Jlexuis 17. Iaket py-pde. [Taker sympy 1isi CHMBOJIBHUX OOYHCIICHb.
Jlexuis 18. IleperBopenns @yp’e B makeTi numpy.

Haoaemwcs nepenix po3oinie i mem 6ciei oucyuninu.

HapuanbHi MmaTepiaiu Ta pecypcu

bazoBa niTepatypa:

1. U. Das, A. Lawson, C. Mayfield, and N. Norouzi, Introduction to Python Programming (Rice
University, Rice, 2024).

2. Bacunbes O.M. IlporpamyBanns B Python. Teopis 1 mpakTuka : HaBu. noci6. Kuis: BugaBHuuTBO
Jlipa-K, 2023. 462 c.

3. PDST, Python Programming: A Manual for Teachers of Leaving Certificate Computer Science
(Python Workshop, Dublin, 2022).

4. S. Chaturvedi, Machine Learning with Python Lab, Dronachary (India, 2023).

5. O.1O. T'opobens, MoBa python nnst imkeHepHUX Ta HayKOBUX 3amad [Emexktponnuii pecypc] :
niapyd. Juis 37100yBauiB cTymeHs OakanaBpa 3a cremianbHicTIO 162  «biotexHonorii Ta
OloiHXKeHepish», Marictpa 3a CHelialbHICTIO 3a crhemiaibHicTio 162 «biorexHonorii Ta
OloimkeHepis», OakanmaBpa 3a crnemianbHicTIO 104 «®Pi3uka Ta acTpoOHOMIsS» Ta MaricTpa 3a
crierianbHicTIO 104 «®Di3uka ta actponomis» / O. FO. T'opobers, C. B. T'opobens, K. FO. Xaxho ;
KIII im. Iropst Cikopebkoro. — 1-me Bug. — Enextpon. Texct. nani (1 ¢aitr). — Kuis : KIII im. Irops
Cikopcekoro, 2024. — 277 c.

JlomaTkoBa:

1. 3amypyesa O. B., Kpumych A. C., OnpxoBa H. B. O6’ekTHO-Opi€HTOBaHE MPOrpaMmyBaHHs
B Python: xypc nekmiii. JIyupk : Bexa-Jpyk, 2018. — 64 c.

2. SlxoBenko A.B. OcHoBu mporpamyBanns. Python. Uactuna 1 [Enextponnmii pecypc]:
MIAPYYHUK I CTyHd. chemianbHocTi 122 "Komm’rorepHi Hayku'", cremiamizarii
"Iadopmartiiini TexHosorii B Giosorii Ta menunuHi" / A. B. fAxoBenko ; KIII im. Irops
Cikopcwkoro. — Enextponni TekctoBi ganHi (1 ¢aitn: 1,59 Mo6aiit). — Kuis : KIII im. Irops
Cikopcekoro, 2018. — 195 c.



3. Moga nporpamyBanHs Python nmns iHeHepiB 1 HayKOBLIB : HaByabHUI mociOHUK / B.B.

Komeit; MinicTepcTBo OCBITH 1 Hayku YKpaiHu, [BaHO-®PpaHKIBCbKHI HalllOHAJIBHUIMI
TEXHIYHUN yHIBEepCUTET HAPTH 1 razy, kadeapa KOMI'IOTEPU30BAHOTO MALTHHOOYIyBaHHS.
— IBano-®pankiscebk : 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/

XN R WD =

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

HaBuansHuii KOHTEHT

4. Metoauka ornaHnyBaHHS HABYAJIbHOI TUCIUILTIHU (OCBITHBOTO KOMIIOHEHTA)

Jlekuii (36 rogun)

1

2

Tema 1. Inmepnpemosana, inmeepoana, 00 €KMHO-OPIEHMOBAHA MOBA NPOSPAMYBAHHSL
Python.

Jlexuis 1. Pi3Hi MoBU nporpamyBaHHs Ta cdepu ix 3actocyBaHHsA. OO’ €KTHO-OpIEHTOBAHMH 1
cucreMHui niaxoau. ITopiBHAHHS 00’ €KTHO-OPIEHTOBAHOTO Ta MPOLETYPHOTO (TPaAULIIHHOTO)
niaxoniB. OcobmuBocti MoBu Python. Ilakern Python ans BupimieHHs iHXEHEPHHUX Ta
HayKoBHX 3ana4. Jlitepatypa: 6azoBa [1-5], nogaTkosa [ 1-3], indopmarriitHi pecypcu [1-7]

Jlekuist 2. ba3oBi nonsttss MoBu Python: 6Ga3zoBumii cMHTaKcHuc, THNHM JaHUX, MaTeMaTHYHI
oreparliii, JIOT14Hi OlepaTopy, yMOBHI ONIEPATOPH, IIUKIH.
Jliteparypa: 6a3oBa [1-5], momarkoBa [1-3], indopmartiiini pecypeu [1]

Jlekuisn 3. Cknaani cTpyktypu naHux MoBu Python. PobGora 3 psnkamm, cruckamu,
CIIOBHUKAMH, KOPTEKaMH, MHO)KHHaMU (Habopamu).
Jlitepatypa: 6a3oBa [1-5], nogatkoBa [1-3], inpopmariitai pecypcu [1]

Jlekuis 4. Po6ora 3 ¢aitnamu B MoBi Python.
Jlitreparypa: 6a3zoBa [1-5], nomatkona [1-3], inpopmariiini pecypeu [1]

Jlekuist 5. OcHOBHU makeTy numpy MOBH nporpamyBanHs Python.
Jliteparypa: 6a3oBa [1-5], momarkoBa [1-3], inpopmartiitai pecypcu [2]

Jlekuist 6. ®ynkuii B Python.
Jlitreparypa: 6a3zoBa [1-5], nomatkoBa [1-3], inpopmariiini pecypeu [1]

Jlekuis 7. Kitacu Ta mpoektu B Python.
Jliteparypa: 6a3oBa [1-5], momarkoBa [1-3], indopmartiiini pecypeu [1]

Tema 2. Buxopucmanus mosu npocpamyeants Python onsa ananizy excnepumeHmanbHux OaHux
6 izuyi.
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Jlexkuis 8. [Taker matplotlib s moOynoBu rpagikiB Ta xiarpam.



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

Jlitreparypa: 6a3zoBa [1], inpopmauiiini pecypeu [3]

15 | Jlekuism 9. Ilaketm Python nmns 3amau perpeciiinoro anamizy. JliHiiiHa perpecis
EKCIICpUMCHTAIbHUX JTAHHX.
Jliteparypa: 6a3oBa [1], nomatkosa [3], inpopmariiHi pecypcu [2, 4, 5]

16 | Jleknis 10. ITaker opencv-python mis aHanizy 300pakeHb, OTPUMAaHUX METOAAMHU ONTHYHOL

MIKPOCKOITii, CKaHyI40i 30HJOBOi MIKPOCKOIMII, CKaHyIUOi EJIEKTPOHHOI MIKPOCKOIIii.
3uuTyBaHHS 300paXKeHsb 13 (hailiB, X 3amuc y ¢aiia Tomo.
Jliteparypa: 6a3oBa [1], inpopmartiiini pecypeu [2, 6]

Tema 3. Ilakemu moeu Python Onisi inmezpanvHux nepemeopeis, po36 sa3aHHsa OupeperyianoHux

piGHﬂHb ma CUMBOILHUX OOHUCTIEHD.

8 Jlexuis 11. ITaker scipy.integrate. Po3B’s;3aHHs cucTeM 3BUYaiHUX U epeHIliaTbHIX PIBHIHD.
Jlitepatypa: 6a3osa [1-5].
9 Jlexkuis 12. OcHoBu nakery py-pde.
Jliteparypa: 6a3oBa [1-5], indopmariiiai pecypeu [1, 6]
10 | Jlekunis 13. Ilaker py-pde. Po3p’si3anns piBusnHs Jlannaca, piasaas [Tyacona.
Jlitepatypa: 6a3oBa [1-5], indopmariitai pecypcu [7]
11 | Jlekuis 14. [Taket py-pde. Po3B’s13anHs nudepeHmiaibHuX piBHSHb 3 YACTUHHUMU MOX1THUMHU.
Jlitepatypa: 6a3oBa [1-5], indopmaiiini pecypcu [7]
12 | Jlekuis 15. Ilaket py-pde. Po3’si3anns piBHsAHB Mojieni bproccensTopa.
Jlitepatypa: 6a3oBa [1-5], indopmariitai pecypcu [7]
13 | Jlekuis 16. ITaker py-pde. Po3p’s3anns piBasuus [lpeaunrepa.
Jlitepatypa: 6a3oBa [1-5], indopmariitai pecypcu [7]
17 | Jleknis 17. ITaket sympy a1 CHMBOJIbHUX OOUHCIIEHb.
Jliteparypa: 6a3zoBa [1-5], indopmaniiini pecypc [8]
18 | Jlekuis 18. IleperBopenns ®yp’e B makeTi numpy.

Jliteparypa 6a3oBa: 6a3oBa [1-5], iHpopmariitHi pecypcu [2]

JlabopaTopHi podoTn (KOMII’IOTEPHUH NPAKTHKYM)

OcHOBHI 3aBJaHHs LMKITY JJabopaTopHUX poOiT (18 roaun):

po3pobka enemeHTapHUX nporpam B Python

po0oTa 3 makeTamH, siIKi BAKOPUCTOBYIOTbCA B (P13uUIL1;

poOoTa 3 po3B’si3aHHs AUQepeHIliaTbHIX PIBHIHb T CHMBOJIBHUMH OOYUCIICHHSIMU.

1.

Jlabopamopua poooma 1

3pi3 3HaHb 3 MOBU mporpamyBaHHs python. OCHOBHM MakeTy numpy MOBH MPOTpaMyBaHHs
Python. ®ynkuii nakery numpy, poOoTa 3 MacuBamMu. ['eHepyBaHHSI BUIAJKOBUX 4YHCEN B
naketi numpy. MojentoBaHHsi OpOyHIBCBKOTO PyXy.

Jliteparypa: 6a3zoBa [1-5], inpopmariitai pecypeu [1].

Jlabopamopna poooma 2

CraTucThyH1 po3MOAUIM B TaKeTax numpy Ta scipy. Po3paxyHok moxubku BUMIpIOBaHb 3
3aCTOCYBaHHSAM IAKEeTiB numMpy Ta scipy.

Jlitepatypa: 6a3oBa [1-5], nogatkosa [ 1, 2], indopmariiini pecypcu [2]

Jlabopamopna po6oma 3
PoGota 3 makerom matplotlib mis noGynoBu rpadikis Ta giarpam.
Jliteparypa: 6a3zoBa [1-5], nomatkoBa [1, 2], indopmartiiini pecypceu [2, 3]

Jlabopamopna poooma 4

Po6ora 3 ¢aiinamu B moBi Python. ®ysnkiii B Python, Buau ¢ynkiii, mokanpHi Ta riaodaibHi
3minHi. Knacu B Python.

Jliteparypa: Ga3osa [1-5], nonatkosa [1, 2], indopmartiitai pecypcu [1]




5. Jlabopamopua poooma 5

[Taketn MoBH nporpamyBanHs Python s 3anau perpeciiinoro anamisy. JliniitHa perpecis
eKCIIEpUMEHTAIbHUX JTAaHHX.

Jlitepatypa: 6a3zoBa [1-5], momatkosa [1, 2], ingopmariitai pecypcewu [2, 4, 5].

6. Jlabopamopna poooma 6

[TakeT Opencv-python nis anaiizy 300pakeHb, OTPUMaHUX METOJIaMH ONITHYHOI MIKPOCKOITIi,
CKaHYI04YOi 30HJO0BOI MIKPOCKOMIi, CKaHyK4Ol eJIEeKTPOHHOI MIKpOCKOIii. 3YUTyBaHHS
300paXkeHp 13 (aitiiB, 1X 3amuc y daii.

Jlitepatypa: 6a3osa [1-5], indopmariiini pecypcu [6]

7. Jlabopamopua poooma 7
[Taker scipy.integrate. Po3B’s3aHHs cucTeM 3BUYAHUX TU(EepeHIiaIbHUX PIBHSAHD.
Jliteparypa: 6a3oBa [1-5], momatkosa [1, 2], iHdopmariitHi pecypcu [5].

8. Jlabopamopna poooma 8
[Taker py-pde.
Jlitepatypa: 6a3oBa [1-5], indopmariitai pecypcu [7]

9. Jlabopamopua po6oma 9
[Taker sympy JiIsi CAMBOJILHUX OOUYUCIICHbD.
Jlitepatypa: 6a3oBa [1-5], indpopmaiiini pecypcu [8]

CamocriiiHa poOoTa cTyieHTa

CamocriiiHa poboTa CTyA€HTa MO JUCUUIUTIHI BKIIIOYAE MIATOTOBKY O ayJUTOPHHUX 3aHATH (66
TOJIMH), MOJYJIbHOI KOHTPOJIbHOT (5 ronun), HanucanHa JIKP (5 rogun), miaroroska 10 3aiiky (5 TOAMH).

[ToiTrka Ta KOHTPOJIH
5. TlomiTuka HaBYANBHOI TUCHIUILTIHKA (OCBITHBOI'O KOMITOHEHTA)

BuBuenns nucuumuiian «MoBa nporpaMmyBaHHs python ansi iH)XXEHEpPHHMX Ta HAayKOBUX 3a7au»
BiZIOyBa€ThCS Ha JIEKIIHHMX Ta MPAKTUYHMUX 3aHATTAX. HaouHICTh HaBUANBHUX 3aHATH 3a0€3MEUy€ThCS
BUKOPUCTAHHSM 3HAYHOI KUIBKOCTI 1TIOCTPaTUBHOTO MaTepiany (cxem, Tabmuip, ciaiiaiB). Ilim uac
BUKJIQJIaHH J1aHOI TUCIMITIIHYA BUKJIQJAa4y MPOBOAUTH OMMUTYBaHHA 3700yBadiB JUIsl TOTO, 1100 BU3HAYUTH
P1BEHB 3aCBOEHHS HUMH BUKJIQJIEHOTO MaTepiaity, BAKIMBUM € aKkTUBHICTb 3100yBayiB. [IpakTuuHi 3aHATTS
IPOXOJAThH 3 BUKOPUCTAHHSAM KOMIT FOTEPHOI TEXHIKH Ta BIAMOBIIHOTO MPOrPaMHOI0 3a0€3MeYeHHS.

[TonoskeHHs PO PEUTUHTOBY CUCTEMY OIIHIOBAaHHS 3 AUCHMILIIHU « MoBa nporpamyBaHHs python
JUIS IHKEHEPHUX Ta HAyKOBUX 3a/lau» J0 JAaHO1 poO0ouoi HaBYaIBbHOI MPOrpamMH MpeCTaBieH] B MyHKTI 9
cunabyca.

3aznauaemovcs cucmema umoe, SKi BUKIA0AY CMasums nepeo CmyoeHmom/acnipanmom.

®  npasuia 8i08I0Y8AHHI 3AHAMb (K JeKYill, MakK i NPaKmMudHux/1a00pamopHux),;
BinBigyBaHHs JEKIii, MPaKTUYHUX 3aHATH Ta Ja0OPaTOPHUX POOIT, a TAKOXK BIACYTHICTh HA HUX,
He oIiHroeThess. OnHaK, CTyIeHTaM PEKOMEHIYEThCS BiJBIMYyBaTH 3aHSATTS, OCKUIBKH Ha HHX
BUKIIQJIA€ThCS TEOPETUYHHMI MaTepiall Ta pO3BHBAIOTHCS HABUYKH, HEOOXITHI Ansi (OpMyBaHHS
KOMITIETEHTHOCTEH, BH3HAYEHUX CTaHAapTOM OCBiTH. CHCTeMa OIIHIOBaHHS Opi€HTOBaHa Ha
OTpuUMaHHs OalliB 32 aKTUBHICTH CTY/AEHTA, a TAaKO)X BUKOHAHHS 3aBJIaHb, K1 37JaTHI PO3BUHYTH
MpaKkTU4YHI yMIHHS Ta HaBHYKH. 3a OO ’€KTUBHMX TNPWYMH (HANpHKIAA, XBOpooOa,
MpaleBIAIITYBaHHS, MIXKHAPOJHE CTa)XKyBaHHS TOIO) HABYaHHS MOKE BiOyBaTHCS B OH-JIAWH
dbopmi 3a TOTOHKEHHSM 13 KEPIBHUKOM KYypCy.

®  npasuna noeediHKU HAa 3aHAMMAX (AKMUSHICMb, NI020MOKA KOPOMKUX OONO08ioell Yu mexkcmis,
BIOKIIOYUEHHST meledhOHIB, BUKOPUCMANHS 3Ac0016 36 3Ky OISl NOWYKY THGhopmayii Ha 2yen-OUcKy
BUKIA0AYA YU 8 IHmepHemi moujo),;




Ha ayautopHuX 3aHATTSIX CTYIEHT Ma€ MOBAXaTH BUKJIAJaya Ta AUCLUILIIHY, 110 BiH CIyXae;
BukonyBartu enemMeHTapHi IpaBuja Ta HOPMHU MOBEAIHKH; [IpOTAToM 3aHATTS 3a00pOHSETHCS
KOPUCTYBaTHUCS MOOITBHUMU TeJe(OHAMH, OKPIM eKCTpeHHX BUNaakiB. Hopmu eTrnunoi
MOBE/IIHKY CTY/IEHTIB 1 MpaliBHUKIB BU3Ha4YeHi y po3aini 2 Kogekcy decti HamionansHoro
TEXHIYHOTO YHIBEpCUTETY YKpainu « KUIBChKUIT O TEXHIYHUH 1THCTUTYT iMeHI [rops
Cikopcbkoroy. Jleranphimie: https://kpi.ua/code.

NpAsUIa NPUHAYEHHS 3A0X0YY8ANTbHUX MA WMPAPHUX 64118,

3a aKTHBHY poOOTY Ha JIEKIISAX Ta MPaKTHUYHUX 3aHATTIX CTYyACHT MOXke oTpumartu no 10 OamiB
CYMapHO MPOTATOM CEMECTpY.

noimuKa 0eoatinie ma nepeckiadans,

Tepmin 3/1a4i KOXKHOTO BHJY POOOTH OOTOBOPIOETHCS Ha 3aHATTI IMijJ Yac BHJA4l 3aBIAaHHS Ta
3aJISKUTH BiJ THITY poOOTH.

ROTMUKA W0oOO0 aKkademiuHoi 00opouecHocmi;

Bu3HavueHi y po3aini 3 Koamekcy decti HamioHampHOro TEXHIYHOTO YHIBEpCHUTETY YKpaiHu
«KwuiBcbkuii monitexHiunuit iHcTUTYT iMeH1 Iropst Cikopcebkoro». JleransHime: https://kpi.ua/code.
Bukopucranss 1o1aTKOBHX JpKepen iHGopMarllii il 4ac OLiHIOBaHHS 3HaHb 3a00pOHEHO (y T.U.
MOOITEHUX MPUCTPOiB). MOOLITBHI MPUCTPOI JO3BOJISETHCS BUKOPUCTOBYBATH JIMILE ITiJ] Yac OH-
JIaifH TECTYBaHHS Ta BUKOHAHHS PO3PaxyHKIB.

[HWi 8umocu, wo He cynepeuams 3aKOHOO0ACM8)Y YKpaiHu ma HOPpMAmMueHuM OOKYMEeHmAM
Ynisepcumemy.

CryneHT 3000B’si3aHUMI 3apeecTpyBaTtucs Ha IiatdopMi aucraHmiiHoro HaBuaHHS Google
Workspace for Education Fundamentals (8 munynomy G Suit For Education) nHa momeni
@LLL.kpi.ua ta mpueanarucs no Google Knacy «Moa nporpamyBanHs python 1i1st iH)KeHEepHUX
Ta HAYKOBHX 3aa4» 3a MOCHJIAHHSM
https://classroom.google.com/c/NjIzZMDE1IMjYxNjU2?cjc=ynghtul. ~ [Ins  1poro  CTYJIEHTY
HEOoOXiJHO crouyaTky oTpumaru akayHT B Google Workspace for Education Fundamentals Ha
nomeHi @LLL.kpi.ua. JInsg orpumanns akayHty B Google Workspace for Education Fundamentals
Ha JomeHi (@LLL.kpiua HeoOxigHo 3amoBHUTH Google ®opmy: https:/sikorsky-
distance.kpi.ua/reg_gsuite/. Ilicns peectpawii Ta Mozaepaiii 3asiBKH CTYyJE€HTa, aIMIHICTpaTop
HaJilIUle CTYJIEHTYy Ha TMOIITYy Mapojib Ta JIOTIH [0 aKayHTy, 3 SKHM CTYJIEHT 3MOXKe
BUKOPHUCTOBYBaTH BCl JOCTynHI 1HCTpymeHTH Ta cepBicu Google Workspace for Education
Fundamentals. Google Workspace for Education Fundamentals — 1ie makeT cmerianizoBaHOro
XMapHOTO IPOrpaMHOro 3a0e3MeYeHHs, IHCTPYMEHTIB Ul CHUIbHOI poOOTH Ta TUCTaHLIMHOIO
HaBuaHHs BiJ komnadii Google. OCHOBHa CKJaJ0Ba MaKeTy — CUCTEMa YNpaBIiHHSA HaBYaHHAM
Google Knac, sika m03BoJisie BUKIJIaJladyy CTBOPIOBAaTH HaBUYajibHI KJIACH, OIIIHIOBATH 3aBJIaHHS,
Ha/aBaTH YYHSAM 3BOPOTHIM 3B’S30K, MyOJIIKyBaTH OTOJIOIIEHHS 1 IOIIMPIOBATH HaBYaJbHI
Mmarepianu. Bukiamad mMoke 0auuTH, XTO BHKOHAB 3aBIAaHHS, a XTO 1€ MPOJOBXKYE HAJl HUM
NpaIlOBAaTH, @ TAKOXK YUTATU MUTAHHA 1 KOMEHTapi CTyJeHTiB. [ mpueaHaHHs 10 HaBYaJIbHOTO
Kypcy «MoBa nporpamyBaHHs python ais 1H)XEHEpHUX Ta HayKOBHUX 3a/lad» CTYJEHTY MOTPiOHO
nepeiitn y Google Knac 3a mocunanusm https://classroom.google.com, HATUCHYTH 300paskeHHS
«+» y BEepXHBOMY TIpaBOMY KyTKy Opay3epa, BuOpatu «[IpuemgHatucst mo kiacy» Ta BBECTH KOJ
Kkypcy ynghtul. AkayHTH cTyaeHTiB, ski npueaHanucsa 1o Google Kiacy He 3 akayHTy Ha JJOMeHi
@LLL .kpi.ua, OynyTs BUIydaTHCsS 3 HaBUaIBHOTO Kypcy «MoBa mporpamyBaHHs python mis
IH)KEHEepHUX Ta HaykoBuX 3amau» Google Kiacy Tomy, 110 aBTOMAaTH4HUN IMIOOPT OLIHOK 3a
TECTYBaHHs MOXKJIMBHI BHUKIIOYHO 3 akayHTy MoBa mporpamyBaHHs python ans iH)KeHepHHUX Ta
HayKoBUX 3a/1a4 Ha JoMeH1 (@LLL.kpi.ua. Cucrema Google Knac aBromaTnyHo Hajicuiae KOXKHOMY
CTYACHTY OaJd 1Mo KO’)KHOMY 3 BUIIB KOHTPOJIO Ha €JIeKTPOHHY TomTy. ToMmy 11t 03HAHOMIICHHS
3 OajmaMu 3a KOXXEH OKpPEMHH BHJI KOHTPOJIO CTYJCHTY HEOOXiHO 3MIHWUTH HaJallTyBaHHS
€JICKTPOHHOI MOIITH TaK, 100 I1i EJICKTPOHHI JINCTH HE TTOTPAIUISIIN Y criaM. Bci BUKOHaH1 3aBIaHHS
JUI TIEPEBIPKM BHKJIAJa4eM CTYyJEHT MOBMHEH 3aBaHTaxyBaTH uepe3 cucreMy Google Kiac
(pe3ynbTaT BUKOHAHHS 3aBlIaHb, HajichaH1 yepe3 WhatsApp vart nmepeBipstucs He OyayTh);
JlucTyBaHHs 13 CTyJIEHTaMU 3 OpraHi3alliiHUX NMUTaHb Oyjae 3aiicHIoOBaTUCS Yepe3 WhatsApp dat
JUCLIUILIIHHA.



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

6. Buau KOHTpOITIO Ta pEUTHHTOBA CUCTEMa OLIHIOBaHHA pe3yibTatiB HapuaHHs (PCO)

IloToYHMIT KOHTPOJIL: TECTYBaHHS 3HAHB CTYCHTIB 3 JICKIIIMHOTO MaTepially Ta MPaKTUYHUX POOIT
(81 6ax), BUKOHAHHS JIOMAIIHBOT KOHTPOJIBHOT poboTu (10 GamiB) Ta MOAYIBHOI KOHTPOIBHOI poboTH (9
OamiB). 3aranpHa cyma OayiB 3a cemecTpoBy pobory — 100 OamiB. Jloknmagima iHdopmaliis momo
MOTOYHOTO KOHTPOJIIO Ta KpUTepiiB oniHroBaHHA HaBeneHa B PCO 3 nuciumininu (Hoxartok 1).

KanennapHuuii KoHTpoJIb: /1Ba pa3u 3a cemectp. [Joxmagninia indopmalis 1040 MPOBEACHHS Ta
ominoBaHHsT HaBeneHa B PCO 3 MUCIUILTIHA.

CeMecTpoBHii KOHTPOJIb: 3ajik. 3aragbHa cyma OaniB Ha 3amiky — 100 GamiB. JlokmamgHima
iH(opMarlis o0 MPOBEICHHS Ta OlliHIOBaHHA HaBeneHa B PCO 3 mucuuruiing.

YMOBH JOMYCKY 10 CeMeCTPOBOI0 KOHTPOJIIO: CEMECTPOBUU peHTHHT He Hibkue S50 Oais,
HancaHHs ekcnpec-trecty mo MKP, nammcanns excnpec-tecty JIKP Ta Bcix ekcmpec-TecTiB 1o
OPaKTUYHUM poOoTaM. SKII0 CeMECTPOBHIA peHTHHT € BUIIIMM 32 60 6asiiB 3a yMOBH 3/1a4i BCiX BU/IIB pOOIT
CTYJEHT MOX€e OTPUMATH 3aJiK aBTOMAaTOM.

[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/NjIzMDE1MjYxNjU2?cjc=ynghtul.

KoskeH 3 TeCTiB MOKIIMBO MPOWUTH TIJIBKU OAWH pa3. PeliTuHroBi (Barosi) 6anu 3aHATH 1 pEUTHHTOBI
OLIIHKK TO BcCiX Bujax koHTpolto B Google Kmaci mopiBHIOIOTH BiAMOBIZHUM Oanam B cuiadyci 3
koedimientom 10 Is 3pydHOCTI po3paxyHKy OamiB (m00 HE BHKOPHCTOBYBAaTH IpoOOBI dmMCIa).
BianoBigHo nepe/ K0>KHOIO aTecTalli€ro, a TAaKOXK B KiHIII ceMecTpy Bci HaOpaHi ctyaentom Oanu B Google
Knaci Oynyts aimutucst Ha 10 1 BHOcuTHCh 10 cucteMu AIC «Enextponnuii kammyc» KIII imeni Irops
CikopcChKOTro.

7. JlomaTkoBa iH(popMallis 3 AUCIUIUTIHU (OCBITHROTO KOMITOHEHTA)

e [lodamkKoei 6anu 3a npoxo0xceHHA adanmayiliHo2o Kypcy 3 ¢izuku 8i0 IMAO KIll im. leopsa
CikopcbKo20 Hapaxosyrombscs 8i0nosioHo 00 barnis, BKA3AHUX Yy cepmugikami, nicas OMpuUMaHHS
donycky 0o icnumy.

Jonatok 1

Cucrema peiiTHHIOBUX (BaroBmux) 0aJiiB 3aHATH i PEHTHHIOBUX OLIHOK N0 BHAAX KOHTPOJIIO 32 piK

ggn Bun konTpoto Ban KinpkicTh Cyma 6amiB
TecTyBaHHS 3HaHb CTYJICHTIB 3

) JeKIIIHOT0 MaTepiany Ta MPaKTUIHUX 4,5 18 81

' pooiT
-SIKICTh BUKOHAHHS™* 0-4,5
MonynsHa KOHTpOJIbHA poOoTa

3. -BaroBUH Oai 1k 9 1 9
- IKICTh BUKOHAHHS ** 0-9
JIKP

4, -BaroBUi Oa rx 10 1 10
- SIKICTb BUKOHAHHS *** 0-10

5. 100

* - SIkicTb BUKOHAHHS TECTYBaHHS 3 JIEKIIMHOT0 MaTepiany Ta IPaKTUYHUX POOIT:
Oe3moranHa pobora — 4,5 6amiB;
€ TIeBH1 HEJIOJIIKM Y BUKOHAHHI poOoTH — 3,4 6anuy;


https://classroom.google.com/c/NjIzMDE1MjYxNjU2?cjc=ynghtul

€ CyTT€BI HEJIONIKM Y BUKOHAHHI POOOTH — 2,8 banuy;
poboTa He BUKOHaHa —0-2,7 Gamis..
** _ SkicTh BUKOHAHHS MOJYJIbHOI KOHTPOJIbHOT POOOTH:

Oe3goranHa poboTa —9,0-8,6 Oais;
€ TICBHI HEJIOJIIKK Y BUKOHAHHI POOOTH — 6,8-8,5 Oais;
€ CYTTEBI HEJIOJIIKM Y BUKOHAHHI pOOOTH —5,4-6,7 6auis;
po0oTa HE BUKOHAaHA —0-5,3 6auis.
*4% - fkicTh BUKOHAHHS JIOMAIIHBOI KOHTPOJIBHOI pOOOTH:

Oe3moranHa podora —9-10 6aniB ;

€ TIeBHI HEJIOJIIKM Y BUKOHAHHI poboTH —7 - 8 GauiB ;
€ CYTT€B1 HEJIOIIKHA Y BUKOHAHHI poOOTH — 6 Oauis;
po0oTa He BUKOHAHA — 0-5 Gauis.

Po3paxynok mkaau (R) peTunry

CYMa BaroBux OaiiB KOHTPOJBbHHUX 3aXO,I[iB MMpOTATrOM CEMECTPY CKIIaJac:

R =81+10+9 = 100 Gauis.
Peiitunrosa mkana 3 nucnuiunay ckiiagae R = 100 Oadis.

Heo0xigHOI0 YMOBOIO [T OZIEp KaHHS 3aJIiKy aBTOMATOM € 3apaxyBaHHs yCiX MPONO3HIIi{, 10 BUHOCATHCS
Ha 00roBOPEHHsI BAKOHAHHS Ha O3UTUBHY OLIHKY MOJYJIbHOI KOHTPOJIbHOI pOOOTH Ta 3arajibHUM peHTHHT
Oinpre 60 OamiB. J[ns miABHINEHHS OIIHKM HMPOBOJUTHCA 3allikoBa poOota. Ilpum mpomy momepenHiit
PEUTHHT aHYJTIOETHCS.
Kanenoapnuii Konmpos. 1Ba pa3u 3a CEMECTP.

Py06ixHi (maHoBi arectanii). CTyneHT noBUHEH HaOpatu 6amiB: 1 arectauis — «3apaxoBaHo» - 20 6anis (
40 — makcumyM), 2 arecrauis — 40 0aniB (80 — MakcuMyMm).

[TincymKoBa OIiHKA SIKOCTI 3HaHb 3 AUCLUIUIIHU BU3HAYAIOTHCS 3@ TPAAULIIHOIO 6-pIBHEBOIO IIKAJIOKO HA
0a3i IHIMBIAyaJTbHUX TTOTOYHHUX OI[IHOK 32 TaKOIO IIKAJIOI0:

Kinvxicmo b6anie Ouyinka
100-95 Bigminno
94-85 Hyxe nobpe
84-75 Job6pe
74-65 3a10BIILHO
64-60 JlocTaTtHBO

Menme 60 Hes3anoBibHO

Cemecmposuit konmpons. 3anik. 3aeanrvhHa cyma 6anieé saniky — 100 6anis. Ymosu donycky 0o
cemecmpo8o20 KOHMpPOJI. cemecmposuli peumune He menue 50 o6anie, nanucanns MKP ma J[KP,

6UKOHAHHA NPAKMUYHUX p06lm

3anmik cknagaerbes 3 10 nutanp, 1 muTaHHs omiHIOETHCS y 10 OamiB.

Oe3moranHa pobora — 9-10 GaniB
€ TIeBHI HEJI0JIIKA Y BUKOHAHHI POOOTH — 7-8 GamniB
€ CYTT€B1 HEJIOIKU Y BUKOHAHHI pOOOTH — 2-6 GaniB
BIZIMOBI/Ii HE BipHI — 0-1 Oamn.

Tabmu1s BiAMOBIIHOCTI PEUTHHTOBUX 0alliB OI[IHKaM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinvkicmo b6anis Ouinka

100-95 BigMiaaO




94-85 Hyxe nobpe
84-75 Jobpe
74-65 3a/10BIJIBHO
64-60 JloctaTHBO
Menme 60 HesanoBiibHO

Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cunabyc):

CknageHo npodecopom Kadeapu 3aranbHoi GisnKM Ta MoaeNtoBaHHA GisMYHUX NpoLecis, A.¢.-M.H., npodecopom
lfopobeup O.10.

YxBaneHo Kadegpoto 3aranbHoi ¢isvKM Ta MoaentoBaHHA ¢isnuHMX npouecis (npoTokon Ne 1/06-25 Big,
25.06.2025).

Norop:keHo MeToauyHoto Komicielo Pisnko-maTemaTuyHoro gakynbteTy (NnpoTokon Ne 10 Big 27.06.2024).



