QE HauioHanbHuii TexHiuHMii yHiBepcuTeT YKpainu Kadepgpa texHonorii

ag «KUTBCbKUW NOMITEXHIYHUWA IHCTUTYT HeopraHiYHMX PeYOBUH,

imeHi ITOPA CIKOPCbKOTO» .
BOAOOYULLEHHA TA 3araJibHol

XimiyHOI TexHonorii

Kommn'toTepHi TeXHOJIOTiI B reTeporeHHuxX npouecax XiMmiayHux

TEeXHOJIOTii
Po6oua nporpama HaBYaAbHOI gucuunniiu (Cunabyc)

1. PeKBi3UTK HaB4Ya/IbHOI AUCLUN/IIHU

PiBeHb BULLOT OCBiTU Apyeuii (mazicmepcokuii)

lFany3b 3HaHb 16 XimiyHa ma 6ioiHxceHepis

CneujianbHictb 161 XimiyHi mexHoOa02ii ma iHxeHepis

OcBiTHA nporpama XimMi4yHi mexHonoz2ii HeopeaHIYHUX, eneKmpPoOHUX Mamepiasie ma 800004 UU,EHHSA
Cratyc agmcumnniim Bubipkosa

dopma HaBYaHHA 3MiWaHa

Pik niarotroBku, cemecrp 1 Kkypc, secHaHUl cemecmp

O6car gucumnnninm 4 Kpeoumu

CemecTpoBuii KOHTPONb/ 3anik

KOHTPOJIbHI 3ax0au

Po3Knap, 3aHATb Jlekyisa 2 200uHa Ha 2 muxcHi (1 napa), Komn’tomepHuli MpakmMuKym 2 200UHU HA
1 muxdeHs (1 napa) 3a po3kaadom Ha rozklad.kpi.ua

MoBa BUKnapaHHA YKpaiHcbKa/AHenilicbka

IHpopmauis npo JNlekTop:

KepiBHMKa Kypcy / K.m.H., OoyeHm KoHuyesoli Cepeili AHOpiliosuu serkon157@ukr.net
BUK/aAauis Komn’toTepHi NpakTUKyMu:

K.m.H., doyeHm KoHuyesoli AHOpili /leoHidosuy kontsev@xtf.kpi.ua;
kontsevl57@gmail.com
K.m.H., doyeHm KoHueeoli Cepeili AHOpiliogu4 serkon157@ukr.net

Po3mileHHn Kypcy Google Classroom (Google G Suite for Education, gomeH LLL.kpi.ua, nnatdopma
Sikorsky-distance); gocTyn 3a 3anpoLleHHAM BUK/1ada4ya

2. Mporpama HaBYa/bHOI AUCLUNAIHU

3. Onuc HaBYaNbHOI AUCUMUNJIHMK, ii MeTa, NpegMmeT BUBYAHHSA Ta pe3y/1bTaTu HaBYaHHA

CeiToBa TEHJEHIISI 3 IHTEHCMBHOIO BHUKOPHUCTAaHHS KOMII'IOTEPIB Ta PI3HOMAHITHOIO IPOTrPAMHOIO
3a0e3nedyeHHs] B 1H)KEHEpHI Ta HayKoBi cdepax moTpeOye BiJg KOPUCTYBadiB HE TUIBKU BUIBHOTO
BOJIOZIIHHS CTaHJAPTHUMHM IIporpaMaMu, a il 3aTHOCTI O CTBOPEHHS BJIACHUX MPOTrPaMHUX MPOJYKTIB B
pi3HEX cepenoBumax. llormobnene mpoOIEeMHO-OPIEHTOBAaHE BHBYCHHS NPOTpPaMyBaHHS A€ JOCBII
IHTEHCUBHOI 1HTENEKTYalbHOI IISUIBHOCTI, €(PEKTUBHICTh SIKOi MalOyTH1 XIMIKH-TEXHOJOTH MOXYThb
OI[IHUTH CaMOCTIHHO (mpaitoe mporpama sik Tpeba um Hi). Hucnuminina «Komm'torepHi TEXHOIOTI B
reTeporeHHNX IMpolecax XIMIYHUX TEXHOJIOTIH» IMpU3HAUEHA AaKTHBYBAaTHU 3aCTOCYBaHHS CTYIEHTAMH
MEepPCOHAJIBHUX KOMII FOTEPIB B HAaBYAJLHOMY IPOIIECi 1, 30KpeMa, NMPH BUKOHAHHI KYpCOBHUX MPOEKTIB Ta
MaricTepchKoi Auceprailii, MOrIMOUTH 3HAHHS 1 BMIHHS CTYIEHTIB 3 porpamyBaHHs B cepenosuini Excel
(VBA) ta MathCad, cniemianizoBanux 6i6miotex MoBu Python mis Data Science Ta Orange data mining -
CHUCTEMHU BI3yaJJbHOTO MPOTPaMyBaHHsS IS IIBUIKOTO SKICHOTO aHANI3y MAaHWUX Ta iX IHTEPAKTUBHOI
Bi3yaunizaiii. HeoOxinHicTe po3poOKH HOBHX aJTOPUTMIB Ta 3aCTOCYBAHHSI Cy4aCHMX METOAIB 0OpoOKH
JMAaHUX CHOPUSITHME OUIBII SIKICHOMY 3aCBOEHHIO CTYICHTAMH TEXHOJIOTIYHMX AaCIEKTIB UCIHILIIH



cnenianizanii. [Tpy BUBYEHHI Li€T TUCIUILIIHU CTYAEHTH OJIEP’KYIOTh KOHKPETHI ()aXxOB1 3HAHHS 1 BMIHHS
3 METOJOJIOTI] MOOYIOBH QJITOPUTMY pPO3pPaxyHKy KOHKPETHOTO Tporecy abo 00‘ekry Ta peamizamii
QITOPUTMY B YKa3aHMX cepefoBHIIax. Moaynab mependayae MOCIIIOBHY 1 CUCTEMAaTHYHY peani3alliio
QITOPUTMIB 1 TIPOrpamM y B3a€EMO3B’S3KY 3 BHKOHAHHSM IHIAMBIIYJIbHUX 3aBJIaHb TEXHOJOTIYHOTO
XapakTepy 1 po3paxyHKOBOi poOOTH.

Mpedmem OucyunaiHu: MamemamuyHe MOO€eNBAHHA 2emepo2eHHUX rpouecie XimiYHux
mexHonoeili ma komn’romepHi 3acobu lio2o peanizauyii.

Memoro ducyunaiHu € popmysaHHs y cmyodeHmie 30amHocmel:

3K3 3patHicTh reHepyBaTy HOBI 171€1 i HeCTaHAAPTHI M1IX0AU J0 iX peanizauii (KpeaTuBHICTD)

3KS 3patHICTh 10 NOUIYKY, 00po06aeHHs Ta aHani3y 1H(opmallii 3 pI3HUX JKepe

3K9 31aTHICTh BUUTHUCS 1 OBOJIOAIBATH CyYaCHUMHU 3HAHHSIMHU

®K25 3parHICTh 1IeHTU(IKYBATH, OJEPKYBAaTH W pO3MIIIaTH HEOOX1/IHI1 JlaHl, IJIaHYyBaTH W MPOBOAUTH
aQHAJIITUYH1 JOCHIPKEHHS, MOJEIIOBaHHS M EKCIEpUMEHT, KpPUTHUYHO OI[IHIOBaTH JdaHi ¥ poburtu
BHUCHOBKH, JJOCIIIKYBaTH 3aCTOCYBaHHS HOBUX TEXHOJIOTIH Y cdepi CBOET IHKEHEPHOT AISITbHOCTI

®K26 3parHicTh po3poliaTu (Hi3udH1 1 MaTeMaTHYH1 MOJIEN TOCIKYBAaHUX MPOIIECIB, SIBUI 1 00’ €KTIB
BOJIOOYMILIEHHS 1 BUPOOHUIITB HEOPraHIUHUX MPOIYKTIB

®K27 3natHICTh ineHTU(DIKYBATH, aHATI3YBaTH 1 3 HAYKOBO-OOIPYHTOBAHOIO apryMEHTAIlI€I0 TIaHYBaTH
CTpPATerit0 BUPIMIEHHSI XIMIKO-TEXHOJIOTTYHUX MpoOJieM 1 3a/au BUPOOHUITB HEOPraHIYHOI MPOAYKLI 1
BOJIOOYMILIEHHS

lMicna 30c80€HHA HABYAAbHOI QUCYUNAIHU cmyOeHmu Marme MpooemMoHCmMpysamu maki pesyasmamu
HOBYAHHA:

3HAHHA:

- moxuinBocted I1K B BupilieHH1 po3paxyHKOBUX MPOOIEM reTeporeHHUX MPOLECIB;

- moxuinBoctel nmakeriB Excel Ta MathCad ctocoBHO pillieHHsI MaTeMaTHYHUX MOJeNIel PI3HOT
CKJIaIHOCT1 3 BUKOPUCTAHHSM BOYZOBaHHUX MOB [IPOrPaMyBaHHS;

- MOCHI0BHOCTI po3po0KH aJropuTMy Ta BIANOBIIHOI Mporpamu (peanizoBaHoi B MoBl VBA
Ta/abo Python) po3paxyHky MaTepialbHOTO, TEIJIOBOTO OaIaHCIB KOHKPETHOTO BUPOOHUIITBA
abo amapary;

- IMOCIJI0BHOCTI KOHCTPYKTUBHOI'O pO3paxyHKy pE€aKTOpiB PI3HOTO THILY;

- METOJIB 1 MpOrpaMHUX MPUHIUIIB 00poOKU JaHuX Ha MOB1 Python;

- MeToIB aHali3y JaHuXx y nporpami Orange data mining.

YMIHHA:

- KOPUCTYBaTHCh CTaHIapTHUM IporpaMHuUM 3abe3neueHHsM cepenouia Excel (VBA), MathCad,
cnemianizopaaumu 0iomiotekamu Python (NumPy, Pandas, Scikit-learn) y cepenosumiti Jupiter Notebook,
nporpamoto Orange data mining mpu BHpIIIEHHI MPOOJIEM, MOB SI3aHUX 3 KYPCOBHUM IPOCKTYBAHHSM 1
00pOoOKOI0 TaHUX MaricTepchbKoi JucepTalii;

- 3MIHUTH 1 JOTIOBHUTH anroputmiu 1 nporpamu kadeapu THP, B ta 3XT BiqnoBiiHUX pO3paxyHKiB
3 TEM KOMII ‘FOTEPHUX 3aHSATh;

- pO3poOUTH I1HIUBIAYaJbHO BJACHI MPOrpaMU PO3paxyHKIB (B TOMY YHCII 3 3aCTOCYBaHHSIM
rpadiyHUX peCypciB) 3 TEMU KOMI ‘FOTEPHUX 3aHSATH;

- 3actocyBatu metoau Data Science y Bka3aHMX BHIIE CEPEIOBHINAX IS aHAIIZY JaHHUX 3a TEMOIO
HAyKOBOI0 200 1H)XEHEPHOTO J0CIIKEHHS;

doceio:



— BUKOPUCTAHHS METO/IIB KOMIT'FOTEPHOTO MOJIEIIOBAHHS Ta ONTUMI3alli CKIaJHUX CHUCTEM.

4. TpepeKBi3nuTK Ta NOCTPEKBI3UTU AUCUUNIHU (MicLe B CTPYKTYPHO-N0TIUYHIlM cXxemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

HaBuanpnuii mMarepian qucuumiiHg «KoMIT'FOTEpHI TEXHOJIOTI B F€TEPOreHHUX IMpoliecax XIMIYHUX
TEXHOJIOT'1i» 0a3yeTbCs HAa 3HAHHAX 1 BMIHHAX, OTPUMaHUX IIPU HAaBYaHHI 3a OaKaJaBPChKOIO MPOrpaMolo
miaroroBku. Bumararorecst 6a3oBi 3HaHHs cepenoBunl Excel (VBA), MathCAD, Python ta ocHoBHUX
TEXHOJIOT1H abcopO1ii ra3is 1 razudikamii Byriuis 1 piJKux BYIJIEBOJHIB.

Jucyunninu, ki 6a3yromeca HA pe3yabmamax HAs4yaHHA: Jucuyunaidu cneuianizauii 1 i 2
cemecmpis mazicmepcbKoi Mi02omoeKuU, 8UKOHAHHA KYpCoB8UX MNPOoeKmis, 8UKOHAHHA i Mid2omosKa 00
3axucmy mazicmepcoKoi ducepmauii.

3MICT HABYAITBHOT JUCIIUILIIHA

Po3zain 1. MatemaTu4He Mo1e/II0BAHHS reTepOreHHUX NMpoueciB XiMiYHMX TeXHOJIOT i
Tema 1.1 MaremaruuHi MOZieNi peakiliii 1 mpoieciB Ta ixX pimeHHs B cepenosuiii Excel
Tema 1.2 MarematuuHi Mozeni peakiiii 1 npoueciB Ta ix pimeHHs B naketi MathCad
Po3ain 2. CyuacHi cucremu o0podxku 1aHux
Tema 2.1 Bukopucrtanus cepenosuiia Orange data mining Juist aHajiizy JaHUX
Tema 2.2 CTBOpEeHHS MOJIENIECH CKIaJIHUX CUCTEM METOIaMH MallMHHOTO HaB4aHHs y Google ColLab

5. HaBuanbHi matepianu Ta pecypcm

HasuanbHi mamepianu, 3a3Ha4yeHi HUxve, docmynHi 'y 6ibniomeyi yHisepcumemy ma y 6ibniomeui
Kaghedpu mexHos02ii HeopaaHiYHUX pPevyoB8UH, B0000YUWEHHA Ma 302a7bHOI XiMiYHOI mexHonoeii
(enekmpoHHi eepcii). Has4anbHul nocibHUK [1] HadaHo 0aa cmydeHmis y KAacpymi i enekmpoHHOMY
Kamnyci, nezkuli docmyn 00 Hbo20 — HA Komm'tomepax 6 snabopamopii 157-4. O6o8’s3Kkos80t0 00
susYeHHs € 6azoea nimepamypa, ocobaueo [1], iHwi mamepianu — ¢pakyaemamueHi. Po30inu ma memu,
3 AKUMU cmydeHmM MQ€E O03Haliomumucbe camocmiliHO, 8UKAA0a4Y 3G3HAYOQE HA reKUiliHux ma
MPAKMUYHUX 3aHAMMAX.

bazosa:

1. HapwanbHuii mociOHuk 3 gucuumuiiH «Kommn'torepHi TexHOJIOTii y HayKOBi Ta IHXEHEpHIN
JISUTBHOCTI B TEXHOJIOT1 HEOPTaHIYHUX PEUOBUH» I CTyAeHTIB cremianbHOCTI 8.05130101 «XimiuHi
TEXHOJIOT1] HEOpPraHIYHUX PEUYOBHUH» XIMIKO-TEXHOJOTrUHOrO (akynbrery. Yknaaadi: A.JI. Konuesoii,
C.A. Konmesoit - HTYY «KIll», 2015. — 378 c. Ipugp naoano Buewnoio paoow HTYVY «KIII»
(IIpomoxon Ne5 6i0 08 uepsns 2015 p.)

2. MaprteiHoBa O.U. Bogonoaroroska. Pacuers! Ha nepconansHoM koMmbiotepe / O.U. MapteiHOBa,

A.B. Huxutun, B.®. OukoB. — M.: Dueproatommsnart, 1990. — 216 c.
3. KomsuioB A.C. BomomoaroroBka B sHepreTuke: YueOHoe mocobue s By3oB / A.C. Kombuios,
B.M. JlaBeirun, B.®. OukoB — M.: U3narensctBo MOU, 2003. — 310 c.
4. 3anonsckuii A.K. ®i3uko-XIMI4HI OCHOBH TEXHOJOTII ouniieHHs cTiaaux Boa: [limpyunuk / A.K.
3anonsckuii, H.A. MimkoBa-Knimenko, .M. Actpenin. — K.: JIibpa, 2000. — 552 c.
5. I'pomornacoB A.A. Bomonoaroroska: mporeccsl u ammapatsl / A.A. I'/pomoriiacos, A.C. Komnbuios, A.I1.
[MunemukoB. M.: Dueproatomusnat, 1990. — 272 c.

6. CxiagaHHs MarepiajJbHUX OaNaHCIB Ta pO3paxXyHKU TEXHOJOTTYHUX NapaMeTpiB Ha X OCHOBI.
Pexxum noctymy:



https://drive.google.com/file/d/0B5pntsOSmEIxY 19V c2p3dnJ6TEU/view ?usp=shari

ng
Hdodamkosa

7. Amnanu3 maHHBIX pocTo U nocTtynHo (Orange data mining). Pexxum mocrymy:
https://youtube.com/playlist?list=PLUfHxBkkFMSfvgd rAzt8iM9foo9sbcFx

8. OuxkoB B.®. Ananus uzorepm nonHoro ooMeHna B cpene Mathcad / B.®. Ouxkos, A.Il. [Tunbuiukos,
A.I1. Cononos, FO.B. Uynosa // Temosuepreruka, Ne7, 2003. — C. 13 - 18.

9. KonmeBoii A.JI. AHaii3 cTaTUKY 1 AMHAMIKA OOMIHY 10HIB Pi3HOTO 3apsiy.

/ A.J1. KonnieBoii, C.A. Konueoii, O.0O. Tapronceka // Bona 1 BogoouncHi TexHomorii. HaykoBo-TexHIYH1
BicTi. — Ne2(8), 2012. — C.50-58.

10. MamunzOe 06yuenue. Pesxum noctyny: https://stepik.org/course/8057/syllabus
11. BBenenue B Data Science u MaliuHHOE  OOy4eHue. Pexum  nmoctyny:

https://stepik.org/course/4852/syllabus

IHpopmayiliHi pecypcu

1. AucmaHuitiHuli kypc Google G Suite for Education. Pexcum Aocmyny: Google Classroom
(Google G Suite for Education, domeH LLL.kpi.ua, nnamgopma Sikorsky-distance).

2. Ha caiiti C.A. Konnesoro (motpibna aBropu3aiiis) https://sites.google.com/site/tnrkoi/

4. HaB4YyanbHUI KOHTEHT
5. MeTtoguKa onaHyBaHHA HAaBYaJIbHOT gucuMUniHK (OCBITHLOro KOMMOHEHTA)

JlekyiliHi 3aHAMMA

Bu4umyeaHHa nekyili 3 ducyunaiHu nposooumeca nNapasnesnbHo 3 BUKOHAHHAM cmydeHmamu pobim
KOMM’romepHO20 NPaKmMuKymMy ma po3271900M HUMU MUMAaHb, W0 8UHOCAMbLCA HO camocmiliHy pobomy.
Mpu yumaHdi nekuyiti 3acmocosyromoeca 3acobu 05 sideokoHgpepeHyili (Google Meet, Zoom mowo) ma
intocmpamusHuli mamepian y suznaoi npeseHmayil, aki poamiwieHi Ha naameopmi Sikorsky-distance.
Micna KoxHOI neKkuii pekomeHOyembCa O3HalioMumucb 3 mMamepianamu, PeKoMeHOO0B8AHUMU O
camocmiliHo20 8UBYEHHSA, a neped HACMYNHOO /1EKUiE — M08MopuUMuU mamepian nonepeodHsol.

Ne Adama Onuc 3aHAMmMsA

Po3zain 1. MatemaTu4He MoeTI0BAHHSA NPOLeCciB XiMiYHUX TeXHOJIOTiH

1 | 2 TMXKAEeHb HaBYaHHA . . ... . ..
Tema 1.1 Mamemamuuni mooeni peakyiti i npoyecie ma ix piuieHHs 8

cepeodosuwyi Excel
ITepaniiini po3paxynku. Uucnose iHTerpyBanss. [lpuknaau peanizanii.

Tema 1.2 Mamemamuuni mooeni peakyiti i npoyecie ma ix piuleHHs 8 naKemi
MathCad

Pimenns 3aBnans 3 Buioi mareMatuku y MathCad. IIporpamyBanns y miit
cucteMi. OCHOBHI niepeBaru Ta Heponiku cucremu MathCad.




Po3zain 2. CyuacHi cucremu o0podku 1aHux

Tema 2.1 Buxopucmanns cepedosuuja Orange data mining onsi ananizy
Oanux.

2 | 4 TMXKOEHb HaBYaHHA

[ToGynoBa Bi3yanbHHUX MOAENIEH aHAII3y JaHUX HA OCHOBI MAIIWHHOTO
HaBYaHHS.

3 | 6 TUXKAEHb HaBYaHHA

OcCHOBH1 HampsIMM 3aCTOCYBaHHSI MAIIMHHOTO HAaBYaHHSA — perpeciiiHuil
aHami3, knacuikailis Ta Kiactepusalis JaHuX. 1-a yacTuHa

4 | 8 TMXKAEHb HaBYaHHSA

OcCHOBH1 HampsIMM 3aCTOCYBaHHSI MAIIMHHOTO HAaBYaHHSA — perpeciiiHuil
aHami3, knacuikailis Ta KiacTepusalis JaHuX. 2-a 4acTHHA

Tema 2.2 CmeopenHs mooeneli CKIAOHUX CUcCmemM Memooamu MAuUHHO20
naeuannsn y Google CoLab

5 10 TMXKOEHb HaBYaHHA

OcHoBu ananizy manux Ha miaatdopmi Anaconda (Python) Ta Google CoLab.

6 | 12 TMKOEHb HaBYaHHA

OcCHOBH1 HampsIMM 3aCTOCYBaHHSI MAIIMHHOTO HAaBYaHHSA — perpeciiiHuil
aHaii3, kmacudikailis Ta Kiactepusalis JaHuX. 1-a yacTuHa

7 14 TMXKOEHb HaBYaHHA

OCHOBHI1 HaIPsIMH 3aCTOCYBaHHSI MAIIMHHOTO HAaBYaHHS — perpeciiiHuit
aHami3, knacuikailis Ta KiacTepusalis JaHuX. 2-a 4acTHHA

8 | 16 TMXKAEeHb HaBYaHHA

3acrocyBaHHs MeToAiB AutoML ans aBroMatuyHoro oOpaHHS aIrOpUTMY
00poOKHU JaHUX.

9 | 18 TMXKAEeHb HaBYaHHA

Buxopucranns mnardopmu kaggle.com i ananizy nanux Ha MoBi Python.

Komn’tomepHuli npakmuxkym

MeTtoro KOMII'IOTEpHUX 3aHATH € ONaHyBaHHS 1 3aKpIIUICHHS Ha MPaKTUI[l 3HaHb Ta YMIHb,

OTpPUMaHUX B IpOLeCl BUBYEHHS KPEIUTHOIO MOIYINSA, & caM€ BUKOPUCTAHHS METO/IB KOMI'FOTEPHOIO

MOJIETIOBAaHHS CKJIAJJHUX cHCTeM 1 00poOKkM naHux. Peasnizaiiito HACTYIIHUX T€M MPOTOHYETHCS BUKOHATH

KOKHUM CTYAEHTOM Ha IE€PCOHaJIbHOMY KOMM'IOTEpI ILJISXOM CTBOPEHHS BIIMOBIAHUX IPOrpPaMHUX

¢aiiniB 13 3acTocyBaHHsAM nporpamuux cepenosuil (MS Excel, MathCAD, Orange data mining, Python).

[Topsinox BuKOHaHHS 3aBAaHb mnpaktukymy (Posmin 1) Hagmano y kadenpanbHOMY HaBYaIbHOMY

nociOHuky [1].

TuxcOeHb Tema Onuc 3annaHoeaHoi pobomu

Po3zgin 1. MatemaTu4He Moe/II0BAHHS reTepOreHHUX NMpoueciB XiMiYHMX TeXHOJIOT i

Tema 1.1 MaremaTuuni MoJieli peakiiii 1 mpoleciB Ta iX pilieHHs B cepenosuii Excel

1

Po3paxyHOK o4HIIEHHS KOKCOBOTO

rasy Bij CIPKOBOHIO

BignosiaHo no OTPUMaHOro iHOMBIAYyaNbHOro
3aBOaHHA  po3paxyBatu B cepemoBumli  Excel
MaTepialbHUM 1 TemoBUM OajlaHCu Ta TapuT4acTHid
abcopOep. MpoaemoHCTpyBaTM PO3paxyHKU i poboTy

nporpamu BMKNagauy.




2 PozpaxyHok BimgiieHHs BianoBigHO 40  OTpPUMaHOro  iHAMBIAYaNbHOrO
OXHOTIOTOKOBOTO OYMINCHHA Iasy 3aBOaHHA  po3paxyBatu B cepemoBumli  Excel
Bix CO, po3umHOM ) . . . N
MOHOETAHONAMIHY MaTepialbHUM 1 TEIUIOBUH OaJlaHCH Ta HACaIKOBHMA

abcopOep. MpoaemoHCTpyBaTM PO3paxyHKM i poboTy
nporpamu BMKnaaauy.

3 Po3paxyHok oummieHHss rasy Bin | BignosigHo A0 OTPUMaHOro iHAUBIAYaNbHOIO
okcuay Kapbony (IV) posunHOM | 3agpaHHA po3paxyBati B  cepemoBumii  Excel
noraury MarepiaibHUi 1 TEIUIOBHH OaJaHCH JABOMOTOKOBOT

abcopOuii.  BukoHatTn  KIHETUYHUH  PO3pPaxyHOK
abcopOepy. MpoaemoHCTpyBaTM po3paxyHKu i poboTy
nporpamu BMKnaaauy.

4 Pozpaxynok perenepartii BignosigHO 40  OTpMMaHOro  iHAMBIAYyanbHOroO
BIIIPAIbOBAHOTO PO3UMHY 3aBgaHHA  po3paxyBatu B cepemoBumli  Excel
MOHOCTaHOIAMIHY MaTtepiaibHUM 1 TemuoBuil OamaHcu. Bukonaru

KIHCTUIHHI pO3paxyHOK necopoepy.

MpoAEMOHCTPYBaTM PO3PaxyHKM i poboTy nporpamwu
BMKNagauy.

Tema 1.2 MaremaTuuHi MOJieJi peakiliil 1 mpoiieciB Ta ix pimeHHs B nakeTi MathCad

5

TepmoauHamiuHUN Ta Marepiajb-
HUH  po3paxyHKH  rasudixarii

BYT LIS

BignoBigHO 40 OTPMMAHOro iHAWBIAYaNbHOrO
3aBAAHHA po3pobutu porpamy pPO3paxyHKy
PIBHOBa)XHOT'O CKJIaAy ra3y 3 BpaxyBaHHSM KUIbKOCTI
Ta CKJIaQy BYTUUIA, SK€ MIIAAETHCS TMapO-KHUCHEBO-
MOBITPSIHIN razudikarii. MpoaemoHcTpyBaTh
PO3paxyHKK i pobOTy Nporpamm BUKNAZAYY.

TepmoauHamiuHUN pO3paxyHOK

KOHBepCIi (razudikariii)

BYIJICBOJIHIB

BignosiaHo no OTPUMaHOro iHOMBIAYyaNbHOro
3aBAaHHA po3poOUTH  YHIBEpCAIbHY Iporpamy
pPO3paxyHKy pIBHOBR)XHOTO CKJIaay Ta3y KOHBepcii
(rasudikanii) ByIIeBOAHIB, GopMyna SIKUX Biloma,
PI3HUMHU OKHCHHUKAMH Ta ix CyMIILIaMH.
MpoaeMoHCTpyBaT po3paxyHku i poboTy nporpamwu
BUK/Nagauy.

Po3paxyHokx rasudikauii pigkux
NajuB HEB1IOMOI popmynu

BignoBigHO 40 OTpPMMAHOro iHAWBIAYaNbHOrO
3aBAaHHA po3pobUTH  Tporpamy  po3paxyHKY
PIBHOBA)XHOI'O CKJIaJy F€HEpaTOPHOro rasy raugikamii
PI3HHMH OKHCHMKaMM Ta iX CyMillaMH pIIKUX
BYIJIEBO/IHIB, dbopmyna AKUX HEB1J0MA.
MpoaeMoHCTpyBaTM pPoO3paxyHKM i poboTy nporpamu
BUK/Nagauy.

Po3paxyHOK OKUCHEHHSI OKCHIY
cypdypy (IV)

BignosiaHo no OTPUMaHOro iHOMBIAYyaNbHOro
3aBAaHHA BukoHatu 3acobamu MathCAD (marpuunuii
MIX1A) PO3paxyHOK MaTepiagbHOTO 1
OalaHCiB YOTHUPH TMOJUYHOTO peakTopy. BukoHarn
PO3paxyHOK

MpoAEeMOHCTPYBaTM PO3PaxyHKM i poboTy nporpamwu

TEIJI0BOTO
KIHCTUIHHI (iHTETpYBaHH).

BUKNaaauvy.

Tema 1



9 Po3paxyHok TpyOuaroro peakropa | BianosigHO A0  OTPUMAaHOro  iHAMBIAYa/sbHOroO
KOHBEPCIi IPUPOTHOrO rasy 3aBgaHHA  pospaxyBatu B cepemosumni MathCAD
00’eM KaTanizaropy HUIIXOM IHTETrpyBaHHs
KIHETHYHOTO PIBHSHHSL.. MpoaemoHcTpyBaTh
PO3paxyHKK i pobOTy Nporpamm BUKNALAYY.
10 MonynpHa KOHTpOJIBHA PoOOTa BignosigHo  go OTPUMaHOro iHAUBIAYaNbHOIO

3aBgaHHA BuKoHaTH B cepenonuili Excel 1 MathCAD

[IPOrpaMyBaHHs BIANOBITHUX PO3PAXYHKIB

Po3ain 2. CyuacHi cucremu o0podku 1aHux

Tema 2.1 Buxopucranns cepenosuia Orange data mining Ju1s aHanizy AaHUX

11

ATmpokcuMaliis CKJIaJTHUX
OaratoakTOPHUX 3aJICKHOCTEH.

Buxonaru 3amauy perpeciiiHoro anamnizy. Ilpukian 3
Bieo [7] Ta 3a MaHMMH 3 TIONEPEAHHOI MPAKTHUKHU.
BIIMOBITHY
BUXITHI

Oo6paru CaMOCTIMHO Ta

MPAKTUKY
3reHepyBaTH JaHl, BUKOHABIIIN

OaraToBapiaHTHUN PO3PAXYHOK.

12

Pimennst 3amaui knacudikartii.

Buxonaru 3agauy knacudikamiiiHoro aHaiizy Ha
naraceTti Titanic. ATONITYBaTH 10 METOJUKY /10 JaHUX 3
Ximil  (Hampukiaja, MPOTHO3YBaHHS — KaTaJITUYHHUX
MOXJIMBOCTEH OOpaHOi PEUOBMHH Yy JaHOMY MPOIECi).

3HalTH BIAMOBIAHI JaH1 CAMOCTIHHO.

13

Krnacrepuszairist BUXiTHUX JTaHUX.

Bukonartu npukian knacrepusamii 3 [7]. 3reHepyBaTu
BHUXIJIHI JIaH1 3 TOMEPEeNHbOi MpakTuku (po3aur 1) Ta

BHKOPHUCTATH 1X 3aMICTh JAaHUX Y TPUKIA/I].

Tema 2.2 O6poOka ekcriepuMEeHTaIbHUX JaHUX Ha MoBi Python

14 OcHoBu  aHamizy  JaHux  Ha | Bukonarm onny 3 mnpaktuk Temm 1.1 ta 1.2 vy
mnardopmi Anaconda (Python) Tta | cepenosmmi Google CoLab
Google CoLab.
15 ATIpOKCHMAITisl CKJIaTHAX Buxonaru 181 3aadi perpeciiinoro ananizy 3 [Ipakruku
6aratoGakTOPHUX 3aJI€KHOCTEH. Nell y cepenosumi Google CoLab.
16 Pimennst 3amaui kmacudikartii. Buxonaru nBi 3amadi kinacudikaii 3 [pakrtuku Nel2 y
cepenosuii Google CoLab.
17 Krnacrepuzairist BUXiTHUX TaHUX. Bukonaru nBi 3amaui kiactepusailii BUXITHUX JaHUX 3
[paxtuxu Nel3 y cepenosuiti Google CoLab.
18 Buxopucrannas mwiargopmu | [loronutu 3 BUKIanaueM IHIWBIAyajdbHE 3aBJaHHS Ha

kaggle.com st aHanizy JaHuX Ha
MoBi Python.

mwiardopmi  kaggle.com (perpeciiiHoro ananizy) Ta
BHKOHATH HOTO 3-Ma pI3HUMH crioco0amu (METoaMu Ta
ix komOiHaui€eo 3a HeoOxinHocTl). [lopiBHATH BIacHUM
pe3yabTaT 3 pe3yibraraMu Ha miaThopMi.




6. CamocrTiiiHa poboTa cTygeHTa

CamocmitiHa poboma cmydeHma (CPC) 8 kinbkocmi 36 200UH NMPoms2omM cemecmpy BK/AYAE
no8MopeHHA neKuiliHoezo mamepiany, CKAAOAHHA ronepeodHix sapiaHmMie npoz2pam 08 NpPosedeHHs
PO3PAXYHKI8 HO 3aHAMMSAX, BUKOHAHHA i 0(hOpMAEHHSA PO3paxyHKosoi pobomu, nidcomoeka 0o MKP i
3aiKy. PeKomeHO008aAHA KifbKicMb 200UH, KA 8i0800UMbCA HA NMi020mosKy 00 3a3Ha4YeHux eudie pobim:

Kinbkicmb 200UH Ha

Buo CPC )
nidcomoeky
Midecomoska 0o aydumopHUX 3aHAMb: M0BMOPEHHS reKyiliHozo | 3 200UHU Ha
mamepiany, CKAAOQHHA ronepeoHix eapiaHmie npoz2pam 014 | muxoeHs, pa3om 54
nposedeHHA PO3PAxXyHKIi8 HAa 3aHAMMAX 200UH
BuKkoHaHHSA po3paxyHKosoi pobomu 6
Midecomoska 0o MKP i 3aniky 6 200UH

7. MoniTMKa Ta KOHTPO/b
8. MoniTnka HaBYaNbHOI AUCLUNNIHW (OCBITHBOrO KOMMNOHEHTA)

Y 3suvaliHomy pexcumi pobomu yHisepcumemy AeKyii ma npakmuKymu rnpos8ooasmMsca 8 HA84YANbHUX
ayoumopiax. Y 3MiwaHOMy pexcumi AekuiliHi  3aHAmMmms nposooambca 4epe3  rnaameopmy
oucmaHuiliHo2o Has4yaHHA CiKopCbKull, MPAKMUKYMU — WAAXOM BUKOHAHHA 30800Hb HO OOMAWHbLOMY
Kommn’tomepi. Y OucmaHuiliHomy pexcumi 8Ci 3aHAMMSA pPoeoOAMbLCA 4epe3  naameopmy
ducmaHuyiliHo2o HasyaHHA Cikopcbkul. BiogidyeaHHsa nekuili ma npakmuxkymis € 0608’93K08UM.

Ha nouyamky KomcHOI neKkyii npoeodumbecs onumyeaHHs 3ad mMamepianamu rnonepeoHboi aekuii i3
3acmocys8aHHAM iHmepakmusHux 3acobis, Hanpuknad, Google Forms. lNeped noyamkom Yep2o080i memu
/1eKMOop MOoMce Hadcuaamu NUMAHHA i3 3aCMOoCy8aHHAM IHMepPaKmMueHuUX 3acobieé 3 Memor 8U3HAYEHHS
pisHA 06i3HaHocmi 3006y8ayie 30 OaHO MeMor ma Mi08UWEeHHS 3aUiKasaeHocm.

[pasuna Npu3Ha4YeHHA 300X04y8aAb6HUX Ma wmpagHuUx basis:

1. Hecsoe4yacHe BUKOHAHHA KOMM'IOMEPHO20 NPAKMUKYMy 6e3 nosamHoi npu4yuHu wmpagpyomscs
1 6anom;

2. 3a modepHizauiro pobim Hapaxosyemobca 8i0 1 0o 3 3aoxouysasnbHux basie;

3. 30 BUKOHQHHA 3080aHb 3 YOOCKOHA/AEHHA OUOAKMUYHUX Mamepianie 3 OucyunsaiHu
Hapaxosyembcs 8i0 1 o 3 3aoxouysasnbHuUx b6asis;

4. 3a akmusHy pobomy Ha nekuii Hapaxosyemeocs 0o 0,5 3aoxo4ysanvHux b6anis (ane He binbwe 10
banie Ha cemecmp).

Monimuka 0ednaliHie ma nepecknadaHs: 8U3HAYAEMbCA M. 8 [1010#eHHA NPO NomoYHuUl, KaneHOapHuli

ma cemecmposuli KoOHMpPosb pe3ynbmamie Hag4aHHsA 8 KIl im. lzops CikopcbKo2o

lonimuka wodo axkademiyHoi 0obpoyecHoCcmi: BUSHAYAEMbCA MOAIMUKOK aKaoemiyHoi yecHocmi ma

iHWumu nosnoxceHHAMU Kodekcy yecmi yHisepcumemy.

9. BuAM KOHTPONIO Ta PEHTUHIOBa CUCTEMA OLIHIOBAHHA pe3ynbTaTiB HaByaHHA (PCO)

Buodu KOHmMposo 8cmaHo8110mMbca 8i0rnogioHo 00 [losnoxeHHS Npo NomoyHul, KaaeHoapHuli ma
cemecmposuli KOHMpPOosb pe3ynbmamie HasuyaHHSA 8 KIl im. lzopsa Cikopcbkozo:
1. [omoYHuli KOHMPOAL: ONUMYBAHHA HA AEKUIX, BUKOHAHHA MPAKMUKYMIB.




2. KasneHOapHUl KOHMpPOonab: Nposodumsca 08i4i Ha cemecmp AK MOHIMOPUH2 MOMOYHO020 CMAHy

BUKOHQAHHA 8UMOoe cunabycy.
3. Cemecmposuli KOHMPOosb: 3a1iK.

PelimuH2068a cucmema oyiHIOBAHHA pe3ynbmamie Ha84YaHHs

1. PelimuHe cmydeHma 3 oucyunaiHu po3paxosyemocs suxoda4yu i3 100-6anbHoi wkaau. Cmapmosuli
pelimuHe (npomazom cemecmpy) cknadaemeoca 3 6asnis, Wo cmyoeHm ompumye 3a:
1) BukoHaHHs Ta 3axUCT 16 TeMaTUYHUX KOMII ‘FOTEPHUX 3aHSATh;
2) CawmocrTiitHe TPOXOKEHHS on-line KypciB 3a TEMOIO IPYroro po3ainy;
3) OaHy MOAYIbHY KOHTPOJIbBHY POOOTY;
4) Opny po3paxyHKOBY POOOTY.

2. Kpumepii HapaxyeaHHs 6anie:
2.1 PoGoTa HA KOMII‘IOTEPHUX 3AHATTAX:
Barogwuii 6an — 3. MakcumanbHa KUTHKICTh 0alliB Ha KOMII ‘TOTEPHUX 3aHATTAX IOPIBHIOE:
3 GaniB * 16= 48 _Oanis.

Kpumepii oyintosannsn:

3 Ganu: Ge3MOMHIIKOBE BUKOHAHHS Ta 0(hOpMIICHHS 3aBAAHHS (PO3paxyHKY) ni0 uac nomoyHo2o
3anamms,;

2,25 Oanu: BipHE B LUIOMY DILIEHHS 3 HE3HAYHMMHU HEAOIIKaMH B 0(hopMIIeHH], a00 MoXuOKamMu
OKpEMHUX €JIEMEHTIB PO3PaxyHKY, 37/ada poOOTH il 4aCc HACTYITHOTO 3aHSTTS;

1,5 Gan: BUKOHAHHS BIPHOTO PO3pPaxyHKY ITICJISI HABIHOT IOMTOMOTH BUKJIa1ada abo TIPOBEICHHS
PO3paxyHKy 31 3HAYYINIUMHU TIOMUIIKAMH, K1 TIATA0Th BUIIPABJICHHIO; 3/1aua poOOTH i1 Yac
HACTYITHOTO 3aHSTTS;

0 GaJiiB: BIACYTHICTb Ha 3aHATT1 0€3 NOBAXKHUX MPUYHH.

2.2 Camocrtiiine npoxomxkeHas on-line kypcis [10.11]3a 2-Ma TeMaMu APVYIOr0 PO3IIJIY
KinbkicTe 3aBAaHb 1I5OTO BUAY: 2.
Barosuii 6ain — 15. Besroro makcumainsao — 2*15=30 Gaiis.

Kpumepii oyinosannsn:
Bincorok npoxopkeHHst on-line Kypcy Ta orpumani 6anu (ix cepense 3HadeHHs y 100 OanbHIi cucteMi
abo BifgcoTok Ha oTpuManomy Ceprudikari). Po3paxyHok 3a okpeMuM on-line Kypcom:
BigcoTok*15/100.

2.3 Moav/jbHa KOHTPOoJbHA podoTra (MKP)
Barosuii 6an — 10.

Kpumepii ouintoeanns MKP:

10 6aniB: 6e3MOMIIKOBA BIIMOBIb HAa BC1 MUTAHHS IIPU HAABHOCTI €JIEMEHTIB MIPOYKTUBHOI'O TBOPUOTO
MIAXOY; JIEMOHCTpAIlisl BMIHHS BIEBHEHOTO 3aCTOCYBaHHS ()yHIaMEHTAJIbHUX 1 (paxoBHUX
3HaHB;

8 OajiB: HEIOCTATHLO ITOBHA BIAMOBIAL HA BC1 MUTAHHA a00 Oe3MOMIIIKOBA BianoBias Ha 80% MUTaHb;

6 OaniB: Oe3rmoMuiIKoBa BigmoBias Ha 50% nuTadHb a00 HETOBHA BIAMOBIAL HAa BCI IMTAHHS 3 JBOMA —
TphOMA JIOCHTH CYTTEBUMH TIOMHUIIKAMHU;

4 Gajuy: HEeMOBHA BIIIOBIIb HA BCl MUTAaHHA a00 Oe3mmoMIIIKOBA BianoBiagr He MeHIne 30 % nuTaHs;
HasBHICTh MPUHIIUTIOBUX ITOMHJIOK;

2 Oany: HETOBHA BIANOB1Ib HA YaCTUHY MUTaHb; HASBHICTh IPUHIIMIIOBUX ITOMUJIOK;



0 GaiiB: BIACYTHICTb Ha 3aHATT1 0€3 NOBaKHUX NMPUYMH, CIUCYBaHHS (TUIariar) mija yac KOHTPOJIbHOI a0o
B1IMOBA BiJl BAKOHAHHS KOHTPOJIBHOT pOOOTH.

2.4 Po3paxyHKoOBa po0oTa —ceMecTPOBe iHANBiIvVAJIbLHE 3aBIAHHA

Barosuii 6an ‘< — 12.
12 GajiB: MOBHE PO3KPUTTS 3MICTY 3aBJaHHs Mpu Oe310raHHOMY OQOpMIIEHH1 10 17 THKHS HaBUaHHS;
9 GaJiiB: MOBHE PO3KPUTTS 3MICTY 3aBJIaHHS 0€3 3ayBakeHb a00 3 HE3HAUHUMU 3ayBaXKEHHSAMHU [IPU
6e3norannomy odopmiieHHi 10 18 THKHS HaBYaHHS;
6 OaJiB: MOCTAaTHHO TIOBHE PO3KPUTTS 3MICTY 3aBIaHHS IMPH HASBHOCTI 3ayBaKCHb HEMPUHITUIIOBOTO
XapakTepy Ta o(opMIIEHHI JI0 OYaTKy Cecii;
4 Ganu: HenocTaTHE a00 AyXe cllaOKe PO3KPUTTS 3MICTY 3aBJaHHS 3 BEJIMKOIO KUTHKICTIO TTOMUJIOK 1
3ayBa)KE€Hb IPUHILIMIIOBOTO XapakTepy MpH 0(pOpMIIEHH] 1]l Yac cecii.
3. YmMosowo OMPUMAHHA MO3UMUBHOI OUiHKU 3 KaAeHOAPHO20 KOHMPOAD € BUKOHAHHA 8CiX
3an1aHO08aHUX Ha yeli Yac pobim (Ha 4ac KaneHOAapHO20 KOHMPoA). Ha nepwomy KaneHOapHomy
KOHmponi (8- muxdeHb) cmyoeHm OompuMmMye «3apaxo8aHO», AKWO Uo2o nomoyHuli pelimuHe He
meHwe 0,5-50"=25 6anie. Ha dpyzomy KaneHdapHomy KoHmponi (14-ii muxdeHsb) cmydeHm ompumye
«30paxo8aHO», AKW0 L1020 MOMOYHUU pelimuHa He MeHwe 0,5-80°=40 6anie.

4. MakcumanbHa cyma banis, AKy cmyoeHm moxce Habpamu npomsazom cemecmpy, ckaadae 100 6anis:
Re = rvomn + re+ryimp + rop =48+30+10+12=100 100 6anie

HeoOximHumMu ymMOBaMHu JIOMYCKY /10 3aJIIKy € 3apaxyBaHHsI BCIX €TaliB KOHTPOJbHOI poOOTH, BCIX
KOMIT FOTEPHUX 3aHATh, BUKOHAHHS PO3PAaXyHKOBO1 pOOOTH, a TAKOXK CTApTOBUM peHTHHT (r.) HE MeHIe 60
% Bim R¢, cebto: 1=0,6Rc=0,6x100 = 60 OaniB. Takum YUHOM, CTYAEHTH, AKi HAOpaIu MPOTATOM
CeMeCTpy peHTHHT BUILUI abo piBHMUI 3a 0,6 Rc (Rc>60 6ani), oTpUMYIOTH 3alliK.

JJis OTpUMaHHS CTYICHTOM BIAMOBIIHUX OLIHOK HOro pedTuHrona ouinka RD nepeBoauThCs 3rigHo
3 TaOMUIIeIO (JMB. HIKYE).

SIkmo ceMecTpoBHil peHTHHr cTylaeHTa jaopiBHIoe 60 Oanam 1 Ouiblle, BiH Ma€ IMpaBoO Ha
OTPUMAaHHS 3Ky «aBTOMaToM» (0e3mocepeqHbo 3a pe3ylbTaraMu poOOTH B CEMECTpi) 3riAHO HIDKYE
HaBeneHoi Tabmuii. Skmo pedTuHr meHme 60 BiH BUKOHYE JOJATKOBI 3aBlaHHsA. PeTHHTOBA OIliHKA 3
KPEIUTHOTO MOAY/S y pa3l BUKOHAHHS 3aJIIKOBOi KOHTPOJIbHOI pOOOTH BHU3HAYAETHCS SIK CyMa OalliB 13
3aJIIKOBOT KOHTPOJIBHOT pOOOTH I, TA OAJIB 13 CEMECTPOBOIO IHAMBIYaIbHOIO 3aBJAHHA (PO3paxXyHKOBOI
po60TH), 110 AOPIBHIOE Te; = 12.

Po3mip mrkanu o1iHIOBaHHS 3aT1IKOBOT KOHTPOJIBHOT pOOOTH TOPIBHIOE:
Iy = 100 - 1, = 88.
Kpurepii 3a;1ikoB0i KOHTpoJIbHOI po6oTH (32 100 0a/IbHOI0 HIKAT010):

100 - 95 6aniB: moBHa 1 OE3MOMUIIKOBA BIANOBIAL (IporpaMHuil ¢ailin) npyu HaIBHOCTI €JIEMEHTIB
MPOAYKTUBHOI'O TBOPUOTO MiXOY; JIEMOHCTpALllsl BMIHHS BIEBHEHOTO 3aCTOCYBaHHS
¢byHnamMeHTanbHUX 1 (haxoBUX 3HAHB, O€3/l0raHHEe OOIPYHTYBaHHS 111€1 BIAMOBIAL 3 3ayYEHHSIM
JTepaTypPHUX JKEPElT;

94 - 85 GaiiB: 10CTAaTHHO MIOBHA 1 B3araji BipHa BiAnoBiAb 3 80% pO3KPUTTAM NUTAHHS, BIIIOBIIb
IPYHTYEThCS TUIBKU Ha MaTepianaxX KOHCIIEKTY;

84 — 75 GaniB: B3araji BipHa ajie HEJOCTATHHO TIOBHA BIAMOBIAL HA 3alTUTAHHS 31 3HAYHUMHU TTOMHUJIKAMHU
Ta 3ayBaK€HHSIMH IIPUHLUIIOBOIO Xapakrepy, 3 50% po3KpUTTIM MUTAHHS 3 JBOMA — TPhOMa
JOCUTh CYyTTEBUMU NOMMIIKAMU;

74 - 65 GaniB: HenoBHA BiANOB1Ib 3 30 % pO3KPUTTAM NMUTAHHS; HASABHICTh IPUHIIUIIOBUX TOMHIIOK;

1 . . . .
MakcumanbHa KiIbKICTh 0aliB, SIKy MOXe HaOpaTh CTYACHT MPOTIroM 8 THXKHIB.

2 . . . .
MakcumanbHa KiIBKICTh 0aliB, IKy MOXe Ha0paTh CTYAEHT MPOTIroM 14 THXKHIB.



64 - 60 GainiB: HenoBHA BIANOB1IE 3 20 % pO3KPUTTAM MUTAHHS; HASBHICTh BEJIMKOT KUIBKOCTI CYTTEBUX 1
MPUHIUTIOBUX TOMHJIOK;
Otpumanuii pe3ynsrar (OP) nepepaxoByerbes y 88 OanbHy cuctemy 3a popmynoro OP*88/100.
Jliig oTprMaHHs cTyneHToM BianoBinHuX omiHOK (ECTS Ta TpaauiiiiHux) Horo pedTHHIOBa OLIIHKA
RD nepeBouThCA 3riIHO 3 TAOIUIICHO.

Tabnnug BiANOBIAHOCTI PENTUHTOBMX BaniB OLLIHKAM 32 YHIBEPCUTETCLKOIO LLIKAJIOH:

RD = " + "» 260 RD = Re Ouinka
100...95 BimminaO
94...85 Hyxe nobpe
84...75 Hobpe
74...65 3a/10BUIBHO
64...60 JlocTaTHbO
RD < 60 abo cnucyBaHHA (T1ariar) ming He
4ac 3aJ1KOBOT KOHTPOJIBHOT POOOTH JTOTyIIeHHit

10. JopaTkoBa iHpopmauia 3 gucumuniiHm (OCBITHbOro KOMMNOHEHTA)

KOHTPOJIbHI IMTAHHSA IJ1S1 CAMOIIEPEBIPKH 3HAHb

Jauuii nepenik HauUleHUH Ha TMepeBIpKYy 3HaHb CTYAGHTIB fK B o0O01acTi MaTeMaruyHOro
MOJICJIIOBaHHS, TaK 1 B 00JIaCTi BIAMOBITHUX TEXHOJIOTIM Ta HAYKOBUX IMOJOKEHB. Lle MOsSCHIOETHCS THM,
I0 caM€ INO€JHAHHS 3HAaHb TEXHOJOTIl MIJrOTOBKM BOJM 1 BOJOOYMIIEHHS Ta BMIHHS MpPOTrpaMyBaHHS
BHU3HAYA€ YCIHIIIHICTh 3aCBOEHHS BUOIPKOBOT AUCHMILUIIHY (KPEAUTHOTO MOJYIIs).
1. Metoau ounnieHHs ra3iB Big okcuay kapoony (IV), obracTs 3acTocyBaHHs, mepeBaru 1 HEMOMIKH.
Koncrpykiii abcopbepiB, 001acTh 3acTOCyBaHHS, MepeBaru 1 HEMONIKH. Meroaw 30UTbIICHHS
mBHUIKOCTI abcopOirii. KiHeTnuHuii po3paxyHOK HACaIKOBOTO abcopOepy.

2. Metoau OoTpUMaHHS BOJAHIO, 00JaCTh 3aCTOCYBaHHsI, repeBaru 1 Hepomiku. OJHO- 1 ABOCTYIEHEBI
CXeMHU KOHBEpCIi MPUPOTHOTO Ta3y, mepesaru 1 Henoriku. Karamitnuni cuctemu. KoHCTpyKITii peakTopis.
[Ipodins TemnepaTypu 1o BUCOTI HIAXTHOTO peakTopa. [HTerpyBaHHs KIHETUYHOTO PIBHSHHSL.
3. Peaxuii rasugikauii pigkoro mnajauBa, CKJIaJ T'€HEpaTOPHOro Tra3y B 3aJE€KHOCTI BiJ HOro
MpU3HAUEHHs 1 CKiIany okucmoBadiB. Criocobu KOMIIEHcallli eHA0TEPMIYHUX €PEKTIB MpH razudikarii.
[TpuHIMT TEPMOAMHAMIYHOTO 1 MaTeplaJIbHOTO PO3paxyHKIB MPOIECIB ra3udikaii Ma3yTy.

4. Peakuii rasuikanii TBEpJOro maluBa, CKJIaJ TE€HEPAaTOPHOTO Ta3y B 3aJeKHOCTI BiJ HOTO
MpU3HAUEHHs 1 CKiIany okucioBadiB. Criocobu KOMIIEHcallli eHA0TEPMIYHUX €PEKTIB pH razudikarii.
[TpuHIMT TEPMOAMHAMIYHOTO 1 MaTepiaJIbHOTO PO3PAXyHKIB MPOIECIB Ta3udiKalii Byriuis.

5. BusHaueHHs ()aKTUYHOTO 1 pIBHOBAaXXHOTO CTYIEHS NEPETBOPEHHs. 3aKoH Aiounx mac. KoHcTaHTH
piBHoBaru Kp, K¢, Kn. 1 3B“s130k Mk Humu. [Ipununun Jle Illatenbe, BIIMB TemmepaTypu, THUCKY,
KOHIIEHTpAIlll peareHTIB 1 IHEpPTHUX ra3iB Ha 3CyB PIBHOBaru peakilii CHHTE3y aMmiaKy Ta OKHCHEHHS
SO,. PilieHHs HeNMHIAHUX PIBHSAHD B PI3HUX NIPOTPAMHUX CEPEAOBHILAX.

6. Mo1B1 KOHCTPYKIIII PEKTOPIB KOHBEpCii MpUpoAHOro rasy. TemnooOMmiH B peakropax. I'padik
3aNeXHOCTI (PAKTUYHOTO 1 PIBHOBAXHOTO CTYIEHS IEPETBOPEHHS Bl TEMIEpaTypu 1 THUCKY.
3anobiranHs yrBopeHHIo Bymieno. KineTnuHuil po3paxyHok TpyO4aToi rnedi.

7. @i3uKo-XIMI4HI OCHOBM KarajmiTuyHoro okucHeHHs SO, y SOs: piBHOBara, Karaii3aTopu,
HIBUAKICTh. MOXKJIMBI KOHCTPYKLIT pekTopiB. HeoOXiqHICTh TeMI000MiHY B peakTopi okucHeHHs SO, y
SO; Ta mpuitomu opranizaiii Terooominy. I'padik 3anexHOCTI PAKTUUHOTO 1 PIBHOBAKHOTO CTYHEHS
MEepeTBOPEHHs BiA TeMmieparypu 1 THCKy. JliHis ontumansHux temneparyp (JIOT), nmpunuwmm ii
nooOynoBu. KineTHuHuN po3paxyHOK KOHTAKTHOTO arapary.



8. Meroau piieHHs AUQepeHIIiHUX pIBHAHD Ta iX cucteM. BinnmoBigHi mporpamMHi 3acodu y pi3HHX
CEpeIOBUIIIAX.
9. PimenHss maremMaTHYHUX 3aj4a4 (IHTETpYBaHHS, PILIEHHS HENIHIMHUX PIBHAHb Ta iX CHUCTEM) Yy

CUMBOJILHOMY BUIJISI/II Ta YHCENbHO Yy cepenoBuii MathCad.

10.

Pimennss matremarmyHuX 3a1ad (IHTErpyBaHHS, PILICHHS HENTIHIMHMX PIBHSAHB Ta iX CHCTEM) Yy

CUMBOJILHOMY BUIJISI/II Ta YHCENbHO Yy cepenoBuili MathCad.

11.

Peanizanis ¢ynkuiii y cepenoBuuii Python. Opranizanis B3aemoxii ¢yskuid Python ta

3aCTOCYBaHHS HEOOXiTHUX O10T10TEK.

12.
13.
14.
15.
16.
17.
18.

19.

BinminrocTi Bepciit 2 Ta 3 moBu Python.

OH-JaifH cepeoBUIIE s 3aCTOCYBaHHS MOBH Python Ta 10/1aTKOBHX TMaKeTiB.
OcHoBHI BOyZ10BaH1 Ta JOaTKOB1 cTaTUCTHYHI 010mioTeku st Python.
BigMIHHICTh CTaTUCTUYHUX pO3paxyHKIB y cepenoBuli Excel ta Python.
Meroauka BUKOpUcTaHHs cepenosuina Orange /Ui aHali3y JaHUX.

OcHOBHI 3aJ1a41l aHaJIi3y JaHUX.

OcHOBHI 3aJ1a41 JJ1s1 3aCTOCYBAaHHS IUTYYHUX HEHPOHHUX MEPEXK.

Croco0u peanizaiii MTyYHUX HEUPOHHUX Mepex y cepenoBumax Orange data mining Ta Google

Colab.

20.

Oco0nuBicTh BUKOpUCTaHHs u1aTdopmu kaggle.com ans piiieHHs 3a1a4y aHali3y JaHUX.

Pobouy nporpamy HaBYanbHOI gucuunainm (cunabyc):

CknageHo AoueHTamum Kadeapwu TEXHONOrT HEeOopraHiYHUX PEeYOBMH, BOAOOYMLLEHHA Ta 3arasbHoi

XiMiYHOI TexHonorii: K.T.H. aou,. KoHuesoi C.A. K.T.H. gou,. KoHueson A.J.

YxBaneHo Kadegporo TexHONOrii HeopraHiYHUX PEYOBMH, BOAOOYMLLEHHA Ta 3arajsbHOI XiMiYyHOI
. 1
TexHosorii (npotokon Ne 19 Big 30.06.2021)

Noroa)xeHo MeToamMuHOO KoMmicieto ¢pakynbTeTy (npoTokon Ne 10 Bia, 23.06.2021 p.)

1 o . .
Cnna6yc CITOYATKY IMOTOKYETHCA METOI. KOMICIGIO, a MOTiB YXBaIIOETHCSA Ka(beupom.



