QE HauioHanbHUIA TEXHIYHKI YHiBepcuTeT YKpaiHu
«KUTBCBKUIA NONTEXHIYHUM IHCTUTYT
ag imeHi IFTOPA CIKOPCbKOIO»

Kadenpa iHpopmaTtukn
Ta NporpamMHo iHXXeHepii

Teopis Ta MeTOAN MALUMHHOIO HABYAaHHSA

Po6ou4a nporpama HaB4YanbHoi gucuuniim (Cnnabyc)

PiBeHb BULLOi OCBITN
Fanysb 3HaHb
CneuianbHicTb
OcBiTHA nporpama
Cratyc gucumnniim
dopma HaBYaHHSA

Pik nigprotoBkun,
cemecTp

O6car pucumnniHv

CemecTtpoBuii
KOHTpoOnb/
KOHTPOJIbHI 3axoaun

Po3knap 3aHATb
MoBa BUKnapaHHs
IHdpopmauia npo
KepiBHUKa Kypcy /
BMKNapadis

Po3MmillleHHSs Kypcy

PekBi3nTn HaBYaNbHOI AUCUUNIIHUN

Apyauii (mazicmpcokuli)

12 IHpopmayitiHi mexHonozii

121 IHxceHepis npo2paMHO20 306e3neYeHHs

IHX*ceHepisi npo2paMHo20 3a6e3neYyeHHs iHpopmMayiliHux cucmem
HopmamusHa

0YHa(OeHHa)

V Kypc, ociHHit cemecmp

4 kpedumu (120 200uH, 3 HUX 36 200uUH ekyil, 18 200uH KoMNtomepHUX
npakmukymis, 66 200uH CPC)

3a1iK/M00OY1IbHA KOHMPOJIbHA poboma

YKpaiHceka

INekTop: cm. sukn. CapHaybkuli Bnaducnae Bimanitiosuy,
sarnatskyi.vliadyslav@lll.kpi.ua

NabopatopHi pobotu: cm. suks. CapHayekuli Bnaduciae Bimanitiosuy,
sarnatskyi.vladyslav@lIll.kpi.ua

https://drive.google.com/

Mporpama HaBYanbHOI AUCLUNAIHU

1. Onuc HaBYaNbHOI gUCLUNAIHWY, ii MeTa, NpeaMeT BUBYEHHS Ta pe3ynbTaTn

HaB4YaHHA

MeTol HaBYanbHOI ANCUNNIIHK € OTPUMaHHA CTYAE€HTaMW 3HAaHb 3 TEOPETUYHHNX Ta

NPaKTUYHNX MeTOAiB MALUMHHOIMO HaBYaHHS;

HaBWYOK BUPILLEHHSA 3ada4y  perpecii,

Knacudikauii, knactepusawiii, TOHKEHHS PO3MiPHOCTI.

NMpeameT HaBYanbHOI OUCUNNNIHN — TEOPETUYHI Ta MPaKTUYHI MeToAN MAaLUMHHOro

HaB4YaHHA.

B pe3synbrari

KOMMEeTEeHTHOCTI:

OCBOEHHA

ANCUMNNIHA  NOBUHHI 6yt  cdopmoBaHi  Taki



- @K 13 30aTHiCTb 4O BUKOPUCTAHHSA METO/iB MALLUMHHOIO HaBYaHHA Npu po3pobui
nporpamMHoro 3abesneyvyeHHs iHGOPMaLINHNX CUCTEM.

Micna 3aCBOEHHA OUCLUMNITIHW CTYOEHTU MaloTb NPOAEMOHCTPYBATU TaKi pe3ynbTaTu
HaBYaHHSA:

IIporpamMHi pe3yjbTaTH HABYAHHS:

- [1PH 19 3HaHHSA MeTOAIB MALULMHHOIO HABYAHHA.

JocBia 3 aHanisy nocrtaBneHmx 3agay, BUOopy anroputmiB MalIMHHOIO HaBYaHHS
LS iX BUPILLEHHSI, NPOEKTYBaHHA Ta No6yA0BU NPOrpaMHIMX KOMMOHEHTIB 3 BUKOPUCTaHHSAM
TEXHOMOr i MaLUMHHOIO HaBYaHHS, OLHKa SKOCTi pob0oTM CUCTEM MALLMHHOMO HaBYaHHS.

2. MpepekBi3UTX Ta NOCTPEKBI3UTU AUCLUNNIHKN (MicLe B CTPYKTYpPHO-
NOriyHin cxeMi HaBYaHHA 3a BiANOBiIAHOIO OCBITHLOIO MPOrpamolo)

Mpw BUBYEHHI L€l AUCUMNNIHN BUKOPUCTOBYIOTbCA 3HAHHA CTYAEHTIB 3 ANCLUMIIIH:

- 30 1 MatemMaTU4HUI aHanis;

- 30 2 NliHinHa anrebpa Ta aHaniTU4YHa reomeTpis;

30 5 Teopisd MMOBIPHOCTi Ta MaTeMaTUYHa CTaTUCTUKA;

MO 2 Teopia anropnTmis;

MO 5 CyyacHi meToaoNorii | TeXHOMOrii po3pobneHHs NPorpamMHoOro
3abe3neyeHHs.

3. 3MicT HaBYanbHOI AUCUMNNAIHN

BCTYN

Bctyn oo ancumnnidu

Po3ain 1 AnropyutMu MaLLIMHHOIO HaBYaHHSA 3 BYUMTENEeM
Tema 1.1 JliHinHa Ta noniHoMianbHa perpecida

Tema 1.2 JloricTn4yHa perpecis

Tema 1.3 MeTop onopHNX BEKTOPIB

Tema 1.4 MeToamn Ha OCHOBI AepeB NPUNHATTS piLLeHb
Tema 1.5 AHCaMmbnboBi MeToaU

Po3ain 2 AnropntmMn MalLlMHHOIO HaBYaHHSA 6e3 BUnTens
Tema 2.1 KnacTtepusauis

Tema 2.2 NOoHMKEHHA PO3MIPHOCTI

Tema 2.3 lNowyk aHoManin

Po3ain 3 LUTY4YHi HelMpOHHI MepeXi

Tema 3.1 NpocyHyTi MeToAi MaTeMaTUYHOI ONTUMiI3auji
Tema 3.2 LUTYYHi HEMPOHHI MepeXxi

Tema 3.3 OnTmasauia rinepnapameTpis

Po3ain 4 NpoekTyBaHHA CUCTEM MALLUMHHOIO HaBYaHHA
Tema 4.1 XXUTTEBUW LMK CUCTEM MALLUMHHIO HABYaHHA
Tema 4.2 XMapHi TexHonorii y MallMHHOMY Ha4yaHHi



4. HaB4yanbHi maTepianu Ta pecypcu
bazoea nimepamypa

1. Vemuri V. K. The Hundred-Page Machine Learning Book: by Andriy Burkov
//Quebec City, Canada. - 2019. - T. 160.

2. Géron A. Hands-on machine learning with Scikit-Learn, Keras, and TensorFlow:
Concepts, tools, and techniques to build intelligent systems. - " O'Reilly Media,
Inc.", 2019.

3. Kelleher J. D., Mac Namee B., D'arcy A. Fundamentals of machine learning for
predictive data analytics: algorithms, worked examples, and case studies. - MIT
press, 2020.

Aodamkoea nimepamypa

1. Goodfellow I., Bengio Y., Courville A. Deep learning. - MIT press, 2016.

Ans euknadaHHA Ha84YaAIbHOI uCyUNiHU Heob6XioHi HACMYnHI pecypcu:

- Y NeKuinHin ayguTtopii Mae 6yt KoMn'toTep 3 AOCTYNOM A0 MepeXxi IHTepHeT Ta
NpoeKTop;

- B ayamTopii, Ae NpoBoaATbCA NabopaTopHi poboT (KOMMN'IOTEPHI NPaKTUKyMH),
MatloTb 6yTK pobOoYi CTaHLUIi 3 4OCTYNOM A0 Mepexi IHTepHeT;

- Ha poboumx CTaHUiAX CTyAeHTiB NabopaTopHUX pobiT (KOMM'IOTePHUX
NPaKTUKyMiB), MatoTb 6yTn BCTaHoBAEeHI: Python3 3 6ibniotekamu NumPy,
matplotlib.

HaBYaslbHUN KOHTEHT

5. MeToauka onaHyBaHHA HaBYaNbHOI AUCLUNAIHN
5.1 TemaTuka nekuin

Temun nekuin Ta nepenik OCHOBHUX NUTaHb HaBedeHi B Tabnuui 1.

Tabnuug 1

BcTyn po gucunnniHum.
3HaANOMCTBO 3 OCHOBHUMM PO3A4iNamMun gUCUMNNiIHK Ta BUugammu pobiT, Wwo nepenbaveHo
nig, 4ac BMBYEHHSA gucumnniHn. BeegeHHsa 6a30BUX NOHATD.

NiniliHa perpecis
3apaya perpecii. JliHiHa perpecia. MeTog rpafi€eHTHOroO Crycky.

MoniHomianbHa perpecis
MNoniHomianbHa perpecifa. MoaentoBaHHA HENMiIHINHWUX OAHUX.




BcTyn Ao aucumnniHwm.

3HANOMCTBO 3 OCHOBHMMM po34inamu aucumnniHy t1a Bugamum pobiT, wo nepenbayeHo

nig Yyac BUBYEHHS AucuMniiHn. BBeaeHHs 6a30BUX NOHATb.

4 JloricTnyHa perpecis
3apaya knacudikauii. JlorictuuHa perpecis.
5 MeTop onopHNX BEKTOPIB
MeTtop onopHux BekTopiB. MeToa aapa.
6 | JepeBo NpUNHATTA pilLeHb
BupiweHHs 3agadi knacudikauii MeToAoM AepeBa NPUNHATTS pilleHb.
7 AHcambni-1
AHcambnioBaHHS MeTofiB. J1iC NPUNHATTA piLleHb.
8 AHcam6ni-2
MeTon Adaboost
9 3apayva Knacrepusauii
MeTop K-cepenHix. lepapxiyHa knactepusauis. DBSCAN.
10 | 3apgaya NOHMXKEHHS PO3MipPHOCTI
AHani3 ronoBHMX KoMNoHeHT. Anroputmu TSNE, UMAP.
11 3apaya nowyKy aHoManin
I7IMOBipHiCHi mMeToaun. I3ontounin nic.
12 | MeToan MmaTteMaTUYHOI onTUMi3auii
Anroputmun SGD, RmsProp, Adam, BFGS
13 | LUTy4YHi HelipoHHI MepeXXi-1
O3Ha4vyeHHA. ANropuTM NPAMOro PO3nOBCIOAXKEHHS.
14 | WUTy4YHi HeApOHHI MepeXxi-2
ANropuT™M 3B0OPOTHBLOIO PO3MOBCIOAXKEHHS.
15 | LUTy4YHi HelipOoHHI MepeXi-3
MporpamMyBaHHA HePOHHNX MepexX. PpernBopku TensorFlow, PyTorch.
16 | Meta-onTumisauis. Mowyk rinepnapameTpis
MeToaun onTuMisauii rinepnapamMeTpis.
17 | XKMTTEBMIN LKA CUCTEM MALUNHHOIO HaBYaHHS
OcobnnBOCTi NPOEKTYBaHHS, PO3P0O6KN, PO3ropTaHHA Ta NiATPUMYBAHHSA
18 | XmapHi TexHonorii y MalWMHHOMY HaBYaHHi

AWS, Asure, Google Cloud

5.2 TemaTuKa KOMN'IOTEPHUX NpaKTUKyMiB/nabopaTtopHux pob6ir

a) 3HanomcTso 3 bibniotekoto NumPy;

b) NiHinHa Ta noniHOMianbHa perpecis;

C) JloricTu4Ha perpecis;

d) HaB4aHHSA 6e3 BUUTENS;

e) lNporpamMyBaHHS LUTYYHUX HENPOHHUX MEpPeX.




6. CamocTiiHa po6oTa cTyaeHTa

Y paMkax camMoCTinHOI poboTn, CTYAEeHTN ONpauboBYOTb MaTepian Woao AeTanen
peanisauin MeTofiB MalUMHHOIO HaBYaHHSA, HAMKPALLMX MPaKTUK LLLOOO0 OpraHisaLiii koay
NiAroTOBKW JAaHWX, OPHaHI3aLii Kooy poboTn anropuTMmiB.

SaxisgHi MeToaH i 3ac00M HABYAHHSA

3afifaHi pi3Hi MeToAM HaB4YaHHSA, a cCcaMe 33 XapaKTepoM JOriKu Mi3HaHHY,
nNpo6a1eMHO-0OpiEHTOBAHMI, HAa OCHOBI LiiCHOro Nigxony A0 NPOLECY HAaBYaHHS (TeKLiMHNI
MaTepian Ta 3aBAaHHs A0 nabopaTtopHMX pobiT TiICHO MOB'A3aHi MK COBOID), CaMOCTINHA
HaBYallbHO-Ni3HaBanbHa AiASIbHICTb, B NPOUECi AKX NPOABNAETbCA Ta OLIHIOETbCH
iHOMBIAYanbHa AiSNbHICTb CTYAEHTIB (KOMM'IOTEPHI NPaKTUKyMU nepenbavaloTb BUKOHAHHS
no3a Mexamu BiBeAeHUX 3aHATb 3a PO3KIaA0M, @ Ha 3aHATTI BOHW Nvwle 3axXmwatoTb
pob0Ty), MiXXAUCUNNAIHAPHMIA NigXia A0 HaBYaHHSA (NPU BUBYEHHI ANCLMNAIHA aKTUBHO
BMKOPUCTOBYIOTbCS  3HAHHA, $Ki  CTyAeHTM 3000ynM Ha Takux JUCUMniiHax — §K
[porpaMyBaHHa Ta iHWI. [lepeBara BiQAAETLCA CaMe MPOAYKTUBHUM MeTodaM, SKi
CNpAMOBaHI Ha akTuBi3auilo | CTUMYNIOBAaHHA HaB4YasibHO-Mi3HAaBaNbHOI AiNIbHOCTI
CTyOeHTa.

OCHOBHUM 3ac06aMn HaBYaHHA €;

- IHPopMaLiiHi 3acobu (KOHCMEeKTW NeKuin, npeseHTauii A0 NeKui, TeopeTU4Hi
BiAOMOCTi [0 BWKOHaHHA nabopaTopHux pobIiT, BIJOMOCTI A0 BMKOHaHHSA
CaMOCTiNHOI poboTn CTyAeHTa, AOOATKOBA fNiTepaTypa A0 BMBYEHHS HaBYallbHOI
ONCUUNNiHN);

- AnpakTnyHi 3acobu (Tabnuui, NnpeseHTauji, 4eMOHCTPaLINHI NpuKNaan peanisadii
NPaKTUYHUX 3aBAaHb, NPOrpamMHi 3acobm HaBYasIbHOrO NMPU3HAYEHHSs Yy BUrNaAgi
IHCTPYMeHTapito ANna BUKOHaHHS nabopaTtopHux pobiT);

- TexHi4Hi 3acobu:

o0 MynbTMeinHi cuctemn (MynbTUMeLiNnHNN NpoekTop abo AoLLIKa);
0 AnapaTHe Ta nporpamMmHe 3abesneyeHHs:
3 nporpaMHoro 3abesneyeHHs BUKOPUCTOBYIOTbCS:

- [puknagHe nporpamHe 3abe3neyeHHa Python, iHTepakTMBHe

cepeposuLLe nporpamyBaHHs Jupyter Notebooks;
0 3acobu KoOMyHiKau,ii 3i CTyAeHTaMu:

- PO3MilLleHHA TeopeTUYHMUX MaTepianis, 3aBAaHb A0 NabopaTopHUX
pob6iT, camMoCTiiHOI pobOTWN CTyAeHTIB, NUTAHb A0 3aiKy Ta iHLWe
(Cuctema «EnekTpoHHMN Kamnyc»);

- 06MiH nosigomneHHAMU (Tenerpam-yar).

MoniTnka Ta KOHTpONb

7. MoniTnka HaB4YanbHOI ANCLUUNNIHN (OCBIiTHbOrO KOMMNOHEHTA)

fIK BMKMIaZay, TaK | cTygeHT 3000B'A3aHi  JOTpMMyBaTUCh Kodekcy 4ecTi
HauioHasibHOro TexHiYHoro yHisepcutety YKpaiHu «KNiBCbKUM NOAITEXHIYHUN iIHCTUTYT».
OCHOBHI NONOXEHHSA NONITUKWU:



https://kpi.ua/index.php/code
https://kpi.ua/index.php/code

- BiABiAyBaHHSA NeKUINHMX Ta nabopaTopHMx pobiT € 060B'A3KOBOI0 CK1aA0BOIO
BUBYEHHA MaTtepiany;

- BNPOOOBX 3aHATb CTYAEHTU MOXYTb 3afaBaTu MUTAHHA CTOCOBHO Martepiany,
WO BMKNAOAETHCS; CTYOEHTU MAalOTb MOXIMBICTb NIGHATUM OyAb-sike NUTAHHSA, ke
CTOCYETbCA Npouenypu NpoBefeHHS Ta OLiHIOBAHHS KOHTPONbHUX 3aX04iB;

- CTYOEHTU MaloTb MNPaBO OCKapPXUTU pe3ynbTaTh KOHTPOJSIbHUX 3ax0pis,
apryMeHTOBaHO MOSACHUBLUM 3 AKUM KPUTEPIEM He MOro[kylTbCs BignoBigHO OO0
OLLIHOYHOrO nncTa Ta/abo 3ayBakeHb;

- y BUMagKy BusBNeHHs ¢&akKTy akagemiyHoi HepobpouyecHocTi poboTta He
3apaxoBYETbCS;

- 3a0Xx04yBasnbHi 6any BUCTaBNSAOTLCS 3a: aKTUBHY Y4aCTb Ha NeKUisX, KifbKiCTb
3ao0xo4vyBaHux 6anis Ha 6inbLie 10;

- HeBYaCHe BWKOHAHHA NabopaTopHUX pobIT TArHe 3a COOOK 3HMDKEHHS
OTPUMaHUX 6aniB: KOXXeH TuxaeHb -10% Big MakCMManbHOI KiflbKoCTi 6ani..

8. Buau KOHTpOIIO Ta peNTUHIOBa CUCTEMA OLLiHIOBAHHS pe3ynbTaTiB
HaB4YaHHA (PCO)

8.1 MOTOYHMIT KOHTpOIb
MOTOYHWI KOHTPOb YCMILLIHOCTI 3aCBOEHHS 3HAaHb BUKOHYETbCS LLUASIXOM BUKOHAHHS

HUMUK: nabopaTtopHux pobit, MKP, 3aBaaHb, WO BUAAHI ANa CaMOCTiNHOI Npopobku. Taknum
YMHOM, CEMECTPOBUI PENTUHT CTyAeHTa 3 ANCUMNNIHM CKNafa€eTbCs 3 6aniB, LLO BiH OTPUMYE

3a.

— nabopatopHi poboTy;

—  OAHY MOAyNbHY KOHTPONbHY poboTy;
— CaMOCTIiNHY poboTy;

— BIANOBIgb Ha 3anikKy.

8.2 Cucrtema penTUHroBux (Barosmx) 6anie Ta Kputepii oLiHIOBaHHSA

Jla6opaTopHi po6oTn
Barosi 6anun KOXHOi NpakTn4yHoOi poboTn HasefeHi y Tabnuui 1. CymapHUin Barosuin

6an 3a gaHUN KOHTPObHWI 3axig, cknagae 60 6asis.

KpuTepii oLiHIOBaHHA NPaKTUYHUX POBIT BKNOYAIOTb AKICTb ii BUKOHAHHS, 3aXUCTY Ta

odopMneHHs 3BiTy (Tabnnuyga 3).

f) 3HanomcTBo 3 6ibniotekoo NumpPy;
g) JliHinHa Ta noniHoMianbHa perpecis;
h) NorictnyHa perpecis;

i) HaB4yaHH$ 6e3 BUNTENS;

j) [porpamMyBaHHS LUTYYHUX HEMPOHHNX MEpPEeX.
Tabnuusa 3 - Barosi 6anu Ta KpuTepii OLiHIOBaHHSA KOMM'IOTEPHUX NPAKTUKYMIB
banu
Hassa poboTun ,
BnkoHaHHA 3axuct 3siT | Cyma
3HanomcTBO 3 6ibniotekoro NumPy 6 6 12

JTiHinHa Ta noniHoMianbHa perpecis 6 6 12




JlorictnyHa perpecis 6 6 12
HaB4yaHHs 6e3 BunTens 6 6 12
MNporpamyBaHHSA LUTYYHNX HEeNPOHHUX 6 6 12
Mepex

Pa3zom 3a na6opamopHi po6omu 30 30 60

Kpumepii oyiHroeaHHs 1a6opamopHux pobim 1-5:

“8iOMiHHO" - pO60Ta BMKOHAHa Ta 3axuLieHa 6e3 3ayBaXKeHb, MaKCUManbHui 6anis;

“0obpe” - [OCTaTHLO MOBHE BUKOHAHHS pPobOTM 3 gesakumu noxmbkamu, 75% Big
MaKCUManbHOI KinbKocCTi 6anis;

“30008i/16H0" - HENOBHa BiANOBIAb (He MeHLwe 60% noTpibHoi iHPpopmauii), 50% Big
MaKCUManbHOI KinbKocCTi 6anis;

“He3a008i16bHO" - NpPW BUKOHAHHI abo nig 4ac 3axucty poboTn 6ynu BUSBMEHI
nomunku, -0 6anis.

MoaynbHa KOHTposibHa po6oTa

MopynbHa KOHTpOSibHa pob0Ta CKNAZAETHCS 3 2-X YACTUH: Nepenik TeCTOBUX NMUTaHb
Ta 3aBAaHHA Ha PO3p0obKy CUCTEMU MALLUMHHOIO HaBYaHHS.

Barosuin 6an kKoxHoi YactuHn MKP - 20 6anis. Barosuii 6an 3a AaHUIA KOHTPOSIbHUN
3axin pna ogHiei MKP - 20x2 6ann = 40 6anis.
Kpumepii oyiHrogaHHs KoxcHoi yacmuHu MKP:
—"8i0MiHHO", NOBHa BiANoOBIAb (He MeHLwe 90% noTpibHoi iHPpopMmauii) -20 6anis;
—"0obpe”, poCTaTHbO MOBHAa BiAMNOBIAb (He MeHWwe 75% noTpibHoi iHdopmaLii), abo
NMOBHa BiAMoOBigb 3 HE3HAYHUMM NoMUIKaMmum - 15-19,5 6anis;
—"30008i/16H0", HENOBHA BiANOBIAb (He MeHLwe 60% noTpibHOI iHPOopMaLiii) Ta HE3HAYHI
nomunku - 10-15 6anis;
—"He30008i/16H0", He3a40BINbHA BiANOBIAb (HenpaBuUbHUI Po3B'sa30K) -0 6anis..

LUtpadHi Ta 3aoxo4vyBanbHi 6anu 3a:
- BMKOHaHHA JoaaTkoBux 3aBaaHb - 10 6anis.

YMOBU NO3UTUBHOI NPOMIXXHOI aTecTauii
3a pesynbTaTaMy HaBYasibHOI POBOTW 3a MepLli 7 TUXHIB «ifeanbHUN CTyOeHT» Mae
HabpaTtu 25-6anie. Ha nepwwin atectauii (8- TMXAeHb) CTYOEHT OTPUMYE «3apax0BaHO», AKLLO
MNOro NOTOYHUI PENTUHI He MeHLwe 13 6anis.
3a pe3synbTataMu 13 TUXKHIB HaBYaHHS «ifeanbHUI CTyOeHT» Ma€ HabpaTtn 71-6an. Ha
Apyrin atectauii (14-n TWXKOEHb) CTYOEHT OTPUMYE «3apaxOBaHO», AKLWO MOro MnoTOYHUN
PenTUHr He MeHwwe 35 6ani..



Po3paxyHOK LUKanu peruTuHry R:
MakcrmarnbHa cyMa Barosux 6anis KOHTPOSIbHMX 3aXOA4iIB MPOTAroM ceMecTpy
CKNapgae:
R. = 60+40=100 6anis.
HeobxifHO YMOBOI OTPUMAaHHS 3aniKy €:
- BMKOHaAHHA 5 nabopaTopHUX pobIiT Ha OLiHKY He H/KYe HiXX “3a40BiNIbHO”;
- BMKOHaHHA MKP He HMX4Ye HiXX Ha OLiHKY “3a40BiNbHO” (TO6TO He MeHLwue 20
6aniB);
- CTApTOBUI PENTUHT (I'c) He MeHLwe 60% Big R, To6TO 60 6anis.

CTyoeHTn, SIKi HaNPUKIHLI ceMeCcTpy MaloTb PeNTUHr MeHLe 60 6aniB, a TaKoX Ti, XTO Xo4e
NiABULLNTI OLiHKY B cuctemi ECTS, BUKOHYIOTb 3aM1iKOBY KOHTPOMbHY po6oTy. Mpun upomy Ao
icCHytounx 6aniB goaalTbca 6ann 3a KOHTPONbHY pPOBOTY i UA PEeNTUHIrOBa OLjiHKA €
OCTaTOYHOK. 3aBOAHHA 3aNiKOBOi KOHTPOMbHOI PobOTU CKNAJalTbCd 3  OAHOro
NPaKTUYHOI0 3aBOAHHSA 3 Pi3HUX PO34iNiB ANCUUMNIHN.

KpuTtepii oLiHIOBaHHSA 3aniKOBOi KOHTPObHOI po60TN HaBefeHi B Tabnuui 5. Kputepii
3aCTOCOBYIOTbCS, SKLWO NporpamMHe 3abesnevyeHHss KOMMIMETLCA Ta 3aNyCKAETbCS. IHaKLwe
-0

Tabnuus 5. KpuTepii oUiHIOBaHHS 3a1iKOBOi KOHTPOIbHOI pob0TH

BupiweHHA 3apavi knacugikauii 3 BUKOPUCTAHHAM MeTOAiIB MaLLMHHOIO
HaBYaHHA

OpranizoBani gaHi JUIsl HABYaHHS

BvkoHaHa onTuMi3auia rinepnapameTpis

CamMocCTinHO peanizoBaHa Moferb

wWlw| wlw

3acToCcoBaHU MeTo aHCaMboBaHHSA

w

JocsirHeHa ToYHicTb >80%

[Ona oTpyMaHHA CTyAeHTOM BignoBigHMX ouiHoK (ECTS Ta TpagumuinHnx) noro
penTUHroBa ouiHka R, nepeBoanTbCA 3rigHO 3 Tabnuueto 6.

Tabnuusa 6
bann OuiHka
100...95 BigMiHHO
94...85 Oy>xxe nobpe
84...75 Hobpe
74...65 3a00BiNbHO
64...60 JJOoCTaTHbO
MeHLe 60 He3anoBinbHO
He BUKOHaHi yMOBU J0MNYCKY He ponywieHo

9. JoaaTtkoBa iHpopmauisa 3 gucuunniHn (OCBiTHbOro KOMMOHEHTA)

MNepenik NnTaHb, AKi BUHOCATLCH HA CEMECTPOBUIN KOHTPOb PO3MILLEHUI B CUCTEMI
«ENeKTpoHHMIN KamMnyC» Ta ONPUIIOAHIOITLCA B TeflerpamMm-KaHani no gUCUNnIIiHi.



Po6ou4y nporpamy HaB4anbHoOi gucunnaiHm (cunabyc):
CknapeHo cT. Bukn. CapHaubkuin Bnagucnas Bitaninosuy
YxBaneHo kadpegpoto IMI (npoTokon Ne 13 No16 Big 23.06.25.)

MoromxeHo MeToanyHoto KoMicieto pakynbteTy' (Mpotokon Ne 11 Big 27.06.2025p.)
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