Ex
i

HauioHanbHW TeXHIYHUI YHiBepcuTeT YKpaiHu
«KUIBCbKUW MOMTEXHIYHUA IHCTUTYT
imeHi ITOPA CIKOPCbKOTO»

Kadeppa iHKeHepii
nporpamHoro 3abesneuyeHHsn
B eHepreTuui (IN3E)

AHAJIITUKA OBPOBKHU JAHUX B CEHCOPHUX

MEPEKAX

Po0oua nporpama HaB4YaJabHOI AUCHUILTIHA (Cuiiadyc)

PeKBi3auTK HaBYaZIbHOI AUCLUUNNIHN

PiBenns BHIIOI oCBiTH

Jpyruii (MaricrepcbKuif)

TI'any3b 3HaHB

12 Iadopmariitai TeXHOIOTI1

CrneniajJbHicTh

121 [nxeHepist mporpaMHoro 3ade3nevyeHHs

OcgiTHs nporpama

[mxenepis mporpaMHOTo 3a0e3MeueHHsI IHTENIEKTYaNbHUX KiOep-Qi3uIHUX CUCTEM
B €HEPTEeTHIII

Craryc AucHUNJIiHU BubipkoBa
DopMa HABYAHHS 3a04Ha

Pik nminroroBku, cemecrp

1 xypc, BecHSIHUN

O0cAar JuCHUILIIHA

4 xpen/120 rom.(ekiiit 10 ro., mpakT. 6 Tox.)

CemecTpoBHii KOHTPOJIb/
KOHTPOJIbHI 3aX011

Ex3amen, Mxp

Po3kiaan 3aHgaThH

http://rozklad.kpi.ua/

MoBa BUKJIaJaHHA

Ykpainceka/Anrnificeka/Himenpka / Opanimyspka

Indopmanisa npo
KepiBHUKA Kypcy /
BHKJIaJa4iB

Jlextop: a.1.H., Denoposa Haranist Bonogumupisua, Natasha f@ukr.net,
telegram, viber, Zoom session

[MpaxTuysi: 1.1.H., Denopoa Haranis Bononumupisua, Natasha f@ukr.net,
telegram, viber, Zoom session

Po3mimenns kypcey

Kammyc

Mporpama HaB4Ya/bHOI AUCLUNNIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/1bTaTU HaBYaHHA

MeTot aucumnniHn “AHaniTMka o6pobKu AaHUX B CEHCOPHUX MepexKax” € HabyTTa 3HaHb Ta

NPaKTUYHUX HAaBMYOK BMKOPUCTAHHA Cy4aCHUX METOAIB Ta a/irOPUTMIB 3 aHaNITUKM 0OPOOKM AaHuX B
CEHCOPHUX Mepex.

MNpeametom aucumnninm “ AHaniTMKa 06pobKu paHnX B CEHCOPHUX mepeax ” € cepia niaxoais,
iHCTPYMEHTIB i BUKOPUCTAHHS CydaCHUX METOAiB 3 aHaNITUKM 0OPOOKM AaHNX B CEHCOPHUX MEPEXK.

OCHOBHi 3aBAaHHA KPeaAUTHOro Moayna.
3riAHO 3 BMMOraMu npPorpamm HaB4yaibHOI AUCUMNAIHU CTYAEHTU MICNA 3aCBOEHHA KpPeauTHOro

MOZAYNA MAlOTb NPOAEMOHCTPYBATM TaKi pe3yabTaTh HaBYaHHA:

3aranbHi KOMneTeHu;ii:

- 34aTHICTb NPOBOAMTU AOCNIAKEHHSA Ha BignoBiaHOMY piBHi (3K 3);

- 34aTHiCTb reHepyBaTH HOBI iaei (KpeaTusHicTb) (3K 5).

®daxoBi KOMNETEHTHOCTi:

- 34aTHiCTb po3pobnATH, aHanisyBaTW Ta 3acTocoByBaTM cneumdikalii, cTaHAapTv, npasuaa i
pekomeHAaauii B chepi iHxKeHepii nporpamHoro 3abesnedyeHHs (OK-5).

- 3[4aTHICTb MNPOEKTYBaTM Ta pPO3POOAATU MNPOrpamHi CUCTEMM 3 BUKOPUCTAHHAM MeToAiB
iHTeNeKTyanbHOro aHanisy gaHux (PK-11);

- 3[aTHICTb NPOEKTYBATU Ta PO3p0bAATM NporpamHe 3abesneveHHs ana poboTn B xmapi (PK-14).
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- BUOMpPATM afleKBATHIi METOAN MALUMHHOIO HAaBYAHHA, BKOYAOUM MeToamM rMOOKOro HaB4aHHA, Ta
BMKOPMUCTOBYBATM iX ANA HANAWTYBaHHA HEWPOHHUX MepeX [ANA BUPIWEHHA KOHKPEeTHWUX 3ajad
NPOrHO3yBaHHA, KepyBaHHA, Knacudikau,ii Ta iHTENEKTYaNbHOro aHani3y AaHUX.

3rigHo 3 Bumoramum OMM/OHM IHKeHepia nporpamHoro 3abesneyeHHs iHTENEKTyaslbHUX Kibep-
disMYHNX  cucTem B eHepreTuui, CTyAEeHTM MiCnA  3aCBOEHHA HABYa/JbHOI  AUCUMNAIHM  MatOTb
NPOAEeMOHCTPYBATU TaKi pe3ynbTaTh HaBYAHHA.

MporpamHi pe3ynbTaT HaBYaHHA:

- po3pobnATM, aHanizyBaTu, OOFPYHTOBYBAaTM Ta CUCTEMATM3YBATM BMMOIM [0 MNPOrPaMHOro
3abe3neyeHHs (MPH 5);

- 36upaTtk, aHanilyBaTW, OLiHIOBATU HEOOXiAHY ANA PO3B’A3aHHA HAYKOBWUX i NPUKNAAHUX 3aay
iHpopMaLito, BUKOPMUCTOBYIOUYM HAYKOBO-TEXHIYHY NiTepaTypy, 6a3un gaHux Ta iHwi gxepena (MPH 17);

- BMITM MNpPOEKTyBaTM Ta po3pobsiATM nNpPOrpamMHi CUCTEMM 3 BUKOPUCTAHHAM METOp4iB
iHTeNneKTyanbHoro aHanisy gaHux (MPH 19);

- BMiTW NPOEKTYBATM Ta po3pobasTK NporpamHe 3abesnedyeHHs ana pobotu B xmapi (MPH 22).

2. TMpepeKBi3nuTK Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOriYHIA CXemMi HaBYaHHA 33
BiANOBiIAHOIO OCBITHLOIO NPOrpPamoto)

AncumnniHa MiCTUTb HOTUPU KPeanuTu.

BuBYEHHA AMCUMNAIHM CNMPAETLCA HaA 3HAHHA, OTPMMaAHI 3a NpPOrpamolo nonepegHix PoOKis
HaBYaHHA 3a cneuianbHicTiO 121 IHKeHepis nporpamHoro 3abesneyeHHA. CTyaeHTM MalTb A0CBIA Y
imnepatMBHoMY, 06’ EKTHO-OpPiEHTOBAHOMY i GYHKLIOHANbHOMY NPOrPamyBaHHi.

BuknageHuit maTtepian moxe 6yTU iHCTPYMEHTaNbHOK OCHOBOK ANA NiATOTOBKU MAricTEpPCbKUX
aucepTauii.

MixgucunnniHapHi  38’A3KM  3abe3neuytoTbca  aucumnaiHamu: «BigData B eHepreTuui»,
«ObpobneHHA HaABE/NNKUX MacuBiB AaHux» «MaTemaTuyHi MeToaM MOJeNtoBaHHA CUcTem 3
po3nogineHMMn napameTpamm», «Po3pobKa 3acTOCYHKIB |HTEpPHETY peyeit Ta CEHCOPHUX Mepex B
eHepreTuLi».

3MmicT HaBYaNbHOI AUCUMNNIHN

Po3gin. AHanituka loT. besneka loT-npuctpois
Tema 1. AHaniTvka gaHux. CTpyKTypOBaHi/HECTPYKTYpOBaHi AaHi.
Tema 2. MawwuHe HaBYaHHA. Mogeni MalWwMHHOIO HaB4YaHHA. MOpPiBHAHHA MeTo4iB.
Tema 3. AHaniTMka Be/IMKMX AaHUX. |HCTpymeHTM i TexHonorii. MapanenbHa obpobka AaHux.
Po3nogineHa aHanituka. MepexeBa aHaniTMKa.
Tema 4. Kibepbesneka loT.
Tema 5. Ataku Ha loT. ®isnyHa i anapaTtHa 6e3neka. Kpuntorpadis.

3. HaBuanbHi matepianu Ta pecypcu

ba3oBa nitepatypa

1. Timothy Chou. Precision: Principles, Practices and Solutions for the Internet of Things, 2020

2. Perry Lea. Internet of Things for Architects: Architecting 10T solutions by implementing sensors,
communication infrastructure, edge computing, analytics, and security

3. David Hanes. loT Fundamentals: Networking Technologies, Protocols, and Use Cases for the
Internet of Things

4. Andy King. Programming the Internet of Things: An Introduction to Building Integrated, Device-to-
Cloud loT Solutions

5. Gary Smart. Practical Python Programming for loT: Build advanced loT projects using a Raspberry
Pi 4, MQTT, RESTful APIs, WebSockets, and Python 3



6. Neil Wilkins. Internet of Things: What You Need to Know About |oT, Big Data, Predictive Analytics,
Artificial Intelligence, Machine Learning, Cybersecurity, Business Intelligence, Augmented Reality
and Our Future

7. Colin Dow. Internet of Things Programming Projects: Build modern loT solutions with the
Raspberry Pi 3 and Python

8. Fotios ChantzisPractical loT Hacking: The Definitive Guide to Attacking the Internet of Things

9. ScottJ. Shackelford. The Internet of Things: What Everyone Needs to Know

JopatKosa nitepatypa

10.Samuel Greengard. The Internet of Things (MIT Press Essential Knowledge series)

11. Andy King. Programming the Internet of Things: An Introduction to Building Integrated, Device-to-
Cloud loT Solutions

12.Valentina E. Balas. Internet of Things and Big Data Applications: Recent Advances and Challenges
(Intelligent Systems Reference Library)

13.Chuan-Kun Wu. Internet of Things Security: Architectures and Security Measures (Advances in
Computer Science and Technology)

14. Claire Rowland. Designing Connected Products: UX for the Consumer Internet of Things

15. Andrew Minteer. Analytics for the Internet of Things (loT): Intelligent analytics for your intelligent
devices

HaBYaNbHUNA KOHTEHT

4. MeToauKa onaHyBaHHA HAaBYa/IbHOI AUCLUNANIHKU (OCBITHBOrO KOMMNOHEHTA)

NeKuinHi 3aHATTA

Ne Ha3Ba TemMu nekKuii Ta nepenik OCHOBHUX NUTaHb
3/n
1 MoHATTA IHTepHeTy peyelt (loT). Ekocuctema loT.
2 | ApxiteKktypa loT. MNopisHAHHA. Mogenb loT. PisHi mogeni. CtaHgapTm3auia mogeni loT.
3 AHaniTUKa gaHuxX. AHaNITUKA BENUKUX AAHUX.
4 CTpyKTYpOBaHi/HeCTpyKTypoBaHi AaHi.
5 Mogaeni malWwmnHHOro HaB4YaHHA. NopiBHAHHA MeToAiB.

NabopaTopHi 3aHATTA

OCHOBHIi 3aBAaHHS UWKAY NabopaToOpHMX 3aHATb NOAAralTb Y HAbyTTi cTygeHTamMW NpPaKTUYHUX
HaBMYOK 3 BUKOPMCTAHHA CMeL,iani3oBaHOro NporpaMmHoro 3abesneyeHHsA aHaNiTMKM 06pOBKK faHUX Ta
peani3auii aAropuUTMiB MalLMHHOIO HaBYaHHA
Ne
3/n

Ha3Ba Temu 3aHATTA

1 MporpamyBaHHA CEHCOPIB EHEPreTUYHNX BENNYMH

ApxiTeKtypa loT gna cucrtem B eHepreTuLi

be3sapoToBa KOMYHiKaLia Ta mepexKeBi 3’e4HaHHA CEHCOPIB NYNNbHUKIB eNleKTpoeHeprii

5. CamocrTiiiHa po6oTa cTygeHTa/acnipaHTa

Ne Ha3Bu Tem i NUTaHb, LLO BUHOCUTHLCA HA CAMOCTIliHE ONpPaLOBaHHA Ta NOCUNAHHSA Ha
3/ | wasuan bHY NliTepaTypy

Tema 1 MawmnHHe HaBYaHHA
1 OcHOBM MALWIMHHOIO HaB4YaHHA




TeopeTnyHi 3acagm malmMHHOro HaBYaHHA [9]. KoaysaHHsA Ta niarotoBka gaHux Millib.
MacwTabysaHHs Ta BMbip xapaktepuctmk. MLlib Model Training. OuiHka mogeni
MaLUMHHOrO HaB4YaHHA [5].

2 HaByaHHsA 3 yuntenem (Supervised Learning).

MeToa cToxacTuyHoro rpagieHTa SG. JlorictuyHa perpecia. MpuHLKMN MakCMMmymy
npasgonoaibHocTi i norapudmivyHa PyHKuUia BTpaT. MeToa CTOXaCTUYHOTO rpagieHTa ana
norapuédmiyHoto GyHKUii BTpaT. MaTemaTUyHi OCHOBM METOoAy OMNOpPHUX BEKTOPIB.
3aBAaHHS KBagpaTUYHOIo NporpamyBaHHA i ABoicTa 3aga4a. lNobyaosa agep ans
MeTOoAYy OMOPHUX BEKTOPIB. Kputepii AKoCTi knacudikauii: YyTameicTb i cneumdiyHicTb,
ROC-kpuBa i AUC, TouHicTb i noBHoTa, AUC-PR [6, 9, 13, 15].

3 HaBuaHHs 6e3 BumTena (Unsupervised Learning).

MocTaHOBKa 3aBAAHHA KnacTepm3alii. MocTtaHOBKa 3aBAaHHA Semisupervised Learning,
npuKNagm 3actocyBaHHA. Anroputm k-cepegHix i EM-anroputm ans noginy Faycosckoi
cymiwi. Anroputm JlaHca-Binbamca Ta Moro okpemi Bunaaku. Anroputm nobynosu
AeHpporpamun. BusHaueHHs yncna knactepis. CUHIYAAPHUIM pO3KNaa, B 3a43a4i 3HUKEHHA
po3mipHocrTi. Alternating Least Squares 3 BukopuctaHHam Spark [6, 9, 13, 14, 15].
Tema 2 O6po6Ka gaHUx

4 PekomeHaauinHi cuctemum.

3aBgaHHA KoMabopaTMBHOI GiNbTpau,ii, TPaH3aKLiMHI AaHi | maTpuua cyb'ekTU-06'eKTH.
Collaborative Filtering and Recommendation [5, 3, 9, 13].

5 MepcneKTUBHI HANPAMKKN PO3BUTKY NPOrPaMHMX 3aCTOCYHKIB i MALWMHHOIO HaBYaHHA.
Pn3unKkK, noB’s3aHi 3 3acTocyBaHHAM HaABENNKNX AaHUX. [Tpobiema KoHPiAeHLUIMHOCTI.
Datndikauis [11].

Tema 3 be3sneKa cuctem IHTepHeTy peyei
6 AHaTomin KibepaTtak Ha loT-npucrposx.
7 di3nyHa Ta anapaTtHa 6e3neka.

MoniTUKa Ta KOHTPO/b
6. MMoniTMKa HaBYaNbHOI AUCLUNIHWN (OCBITHBOrO KOMMNOHEHTA)

3acTOCOBYOTLCA CTpaTerii akTUBHOIO i KOIEKTMBHOIrO HaBYaHHA, AKi BM3HAYAKOTbLCA HACTYMHUMMU
MeTOoAaMU i TEXHONOTIAMMN:

1) metoan npob6aemMHOro HaBYaHHA (NPO6GAEMHUI BMKNAZ, YAaCTKOBO-MOLIYKOBUMA (€BPUCTUYHA
beciaa) i gocnigHUUBbKMA meToa);

2) ocobucTicHo-opieHTOBaHi (po3BMBatoyi) TEXHONOTIT, 3aCHOBAHiI Ha aKTUBHUX ¢dopmax i meToaax
HaBYaHHA ( KXMO3KOBWI LITYPM», «aHaNi3 CUTYaLiN» AUCKYCiA, eKcnpec-KoHbepeHLin);

3) iHdboOpMaLiMHO-KOMYHIiKaLiMHi TexHonorii, wWo 3abe3neyyloTb NPOHAEMHO-A0CNIAHNLLKUIA
XapaKTep NpoLecy HaBYaHHA Ta aKTUBI3aL,it0 CAMOCTIMHOT pOobOTU CTyAEHTIB (ENEKTPOHHI Npe3eHTaLil aAna
NEKUiMHNX 3aHATb, BUKOPUCTaHHA ayAio-, BiAeo-NiATPUMKIN HaBYabHUX 3aHATD).

4) neKujinHi Ta NnabopaTopHi 3aHATTA BiAHOCATLCA 40 ayAUTOPHMX 3aHATb. BigBiayBaHHA ayANUTOPHUX
3aHATb € 060B’A3KOBUM;

5) npasuaa NOBEAIHKM Ha 3aHATTAX: aKTUBHICTb, NiATOTOBKA KOPOTKMUX AOMNOBIAEN YN TEKCTIB,
BiZIKNtOYEeHHA TenedoHiB, BUKOPUCTAHHS 3acobiB 3B’A3Ky A4 MOLWYKY iHdopMaLlii Ha ryrn-gucky
BMKNAA4a4a UM B iIHTEPHETI TOLLO;

6) npaBuna 3axucty nabopatopHux pobiT. Ha nabopaTopHMx 3aHATTAX CTyAEHTU nig
KEPIBHMLTBOM BMK/A3Za4ya BMBYAOTb METOAMKY €EKCNepUMEHTANbHUX AochigrKeHb. Ha  KOXKHIin
NabopaTopHin poboTi cTyaeHTN oPopPMAAIOTL 3BIT Y NUCbMOBOMY BUraagi. o 3BiTy 3aHOCUTbCS nepebir
Aocniay, Moro pesynbTath i AaOTbCA MOACHEHHS OTPUMAHWMX Pe3ynbTaTiB 3 ypaxyBaHHAM NOXMOOK
EeKCMEPUMEHTY.

7) iHAuMBiAyanbHi  3aBAaHHA 3 AucuMnaiHM - (pedepaTty,  po3paxyHKoBOi,  rpadiyHi,
TOLLO) BMOAHOTbCA CTYAEHTAM B TEPMIHU, nepeabayeHi BULLUM HaBYa/IbHUM



3aKna4oMm. IHOMBIAYaNbHI 3aBOaHHA BUKOHYIOTbCA CTYAEHTOM CaMOCTiliHO
NPU KOHCYNbTYBaHHI BUKNagayem. JonycKatoTbCcA BUNAAKM BUKOHAHHA KOMMNJIEKCHOT TEMATUKK KislbKoMma
CTyAeHTaMu.

8) npaBuna MNPU3HAYEHHA 3a0Xx04yBasbHMX 0aniB: CBOEYaCHe BMKOHAHHA Ta 34a4a
NabopaTopHux, iHAMBIAYaNbHMX 3aBAaHb, HECTAHAAPTHMI NiAXia A0 BUPilUEHHA NEBHOrO 3aBAaHHs;

npaBuna NpmM3HavyeHHA WTpadHMxX 6anis: HECBOEYACHE BUKOHAHHA NabopaTopHUX Ta

iHAMBIAYaNbHUX 3aBAAHb, @ TAaKOX KOPUCTYBAHHA AOMOMiIMKHMMM 3acobamu (Hanpuknag, mMobinbHWUM
TenedoH, KOHCNEKT NeKLii) Mig Yac BUKOHAHHA KOHTPO/IbHOT po6oTy.

9) NnoniTUKa AeANaliHiB Ta NepecKNafaHb: HEBYACHO BMKOHAHI Ta 34aHi labopaTopHi poboTu
OLHIOKOTbCA HUXKYOLO OLiHKO (-10-15% Big 3aranbHOI NiACYMKOBOT OLLiHKM).
10) NONITUKA WOA0 aKaaeMidHOoT A0BbpoYecHOCTI: MMCbMOBI POBOTU MOXKYTb NepeBipATUCA Ha

HaAABHICTb NariaTy i 4ONYCKAOTbCA A0 3aXUCTY i3 KOPEKTHUMM TEKCTOBUMM 3aM03NYEHHAMM He Binblue
40%. CnucyBaHHA Nif Yac KOHTPObHMX POBIT Ta eK3aMeHiB 3a60pPOHEH.

11) iHLWI BMMOTW, WO He cynepeyaTb 3aKOHOAABCTBY YKpaiHW Ta HOPMATUBHUM AOKYMEHTaM
YHiBepcuTeTy:

® MONITUKA WOAO BiABiAYyBaHHA: BiABiAyBaHHA 3aHATb € 060B’A3KOBMM KOMMOHEHTOM OLLiIHIOBaHHS,
33 sike HapaxoByTbCA 6anun. 3a 06’eKTUBHUX NPUYNH (MiATBEPANKEHUX AOKYMEHTA/IbHO) A03BOISAETLCA
nepeckiagaHHA NPONyLLEHUX TEM KypCy.

® NOMITMKA LWOAO BWMKOHAHHA 3aBAaHb: MO3MTMBHO OLHIOETHCA BiANOBIAANbHICTb, CTAPAHHICTD,
KpeaTuBHIiCTb, GyHAAMEHTA/IbHICTb.

7. Bunau KOHTPOIO TAa PEMTUHIOBA CUCTEMA OLiHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

1. OujiHKa 3 AucUMNAIiHKM BUCTaBAAETbCA 3a 6araTtobasbHOKO CUCTEMOW, 3 NoAasblnm
nepepaxyBaHHAM Yy 4-6a/bHy.

2. MakcumanbHa Kinbkictb 6anis 3 ancumnniHn gopisHioe 100.

3. HapaxyBaHHsa 6aniB No oKpemux Bngax poobir:

PenTUHT cTyaeHTa 3 KpeaUTHOro MoAayiA CKNagaeTbea 3 6anis, WO BiH OTPUMAB 3a:

- BMKOHAHHA NPAKTUYHUX POBIT;
- HanucaHHA KOHTposbHOI poboTu (MKP).
Cucrema peiiTuHrosux (Barosux) 6anis Ta Kputepii OLiHIOBaHHA

1.BMKOHAHHA NPaKTUYHUX PObIT
OuiHtoeTbea 3 poboTH, NnepegbaveHnx poboyoto nporpamoto. MakcumanbHuin Barosuit 6an r/1P =60
Cyma Barosux 6anis npakTUYHUX pobIT:

MakKcumansb

N n. . HUI

Ha3Ba npakTnyHoi poboTn .

p. Barosum
6an
1 MporpamyBaHHSA CEHCOPIB EHEPreTUYHNX BEANYMH 20
2 ApxiTeKTypa loT gna cucrtem B eHepreTuLi 20
3 BesgpoToBa KOMyHiKalis Ta MmepexeBi 3’€AHaHHA CeHcopiB 20

NiYNNbHUKIB eNneKTpoeHepril

Pasom 60

OujiHtoBaHHA nabopaTtopHUX pobiT:

—AKWO poboTa BMKOHAHA HeBYacHO 3HimaeTbcA 10-15% Big makcMmanbHOI KifbKocTi 6anis
(KinbKicTb NPOLEHTIB 3aN1EKUTb Bif, TEPMiHY 3aMi3HEHHS);

—AKWO poboTa BMKOHAHA HE CaMOCTIMHO Ta NMPOCTEXKYETLCA He iHAMBIAYaNbHE BMKOHAHHA TO
3HimaeTbca 50% Big MmakcMManbHOI KifibKoCTi 6anis.;



—AKWO B nporpami He BUTPUMAHI OCHOBHI MpaBuaa CTBOPEHHA MPOrpamHuUX MNPOAYKTIB
(MogynbHICTb, APYXKHIN iHTepdeNC, HaABHICTb KOMEHTapIB Ta T.N.) 3HIMAeTbCA 5%.
2.MoaynbHUI KOHTPOb

Ha ogHOMY 3 neKUiMHUX 3aHATb NPOBOAUTLCA MOAY/IbHA KOHTPOJIbHA poboTa: MaKcumanbHUiM
Barosuu 6an rMKP = 10.
OujiHIOBaHHA MOAYNbHOI KOHTPONbHOI POBOTN BUKOHYETHCA HACTYMHUM YUHOM:

—AKLWO Ha BCi NUTAaHHA AaHi NOBHI Ta YiTKO aprymeHTOBaHi BignoBigi, KOHTPOAbHA BMKOHAHA
OXaWHO, 3 AOTPMMAHHA OCHOBHUX NpPaBwUA, TO BUCTaBNAETbCA 9 - 10 Banis;

—AKLO MEeTOAMKA BMKOHAHHS 3anponoHOBAHOro 3aBAaHHA po3pobneHa BipHO, ane AonyLieHi
HENPUHLMNOBI MOMUAKKN Y TEOPETUYHOMY ONKCi abo po3paxyHKax, TO BUCTABNAETLCA 6 - 8 Hanis;

—Big 3 o 5 6aniB HapaxOBYETbCA, AKWO METOAMKA BWKOHAHHA 3aBAaHHA po3pobsieHa B
OCHOBHOMY BipHO, ane JonyLweHi AeAKi 3 HACTYNMHMX MOMUAOK: MOMUIKWU Yy NpeacTaBaeHi BUXigHUX faHUX,
He 0BrpyHTOBAHI TEOPETUYHI PilLEHHSA, MOMWUIKM Y METOAMNL, PO3PAXYHKIB;

—HWKYe 3 6aniB HaPaxoBYETLCA, AKLLO 3aBAAHHA He BUKOHaHe abo gonyueHi rpybi nomuaku.

3. 3anik

3aniK BigbyBaeTbca y NMcbMOBili dopmi. MaKkcMmanbHa OLiHKa 3a 3a/ik cknagae rEK = 30 6anis.
YMoBM NO3UTUBHOI NPOMIXKHOI aTecTauii

[ONns OTPUMaHHSA ,,3apaxoBaHO” 3 NepLUOil NPOMIXKHOI aTecTau,ii CTy4eHT NOBMHEH MATK HE MEHLLE,
Hixk 12 6aniB (3a ymoB#, WO 33 8 TUXKHIB 3rAHO 3 KAaNIEHAAPHUM NJAAHOM KOHTPOJIbHUX 3aXOAiB CTYAEHT
NoBMHEH OTPUMATK 24 Hanu).

Ona oTpMmaHHA ,3apaxoBaHO” 3 ApPYyroi NPOMIXKHOI aTecTauii CTyAeHT NOBUHEH MAaTK HE MeHLe,
Hi>K 40 6anis (32 ymoBM, WO 3a 14 TUKHIB 3rigHO 3 KaNeHZaPHUM NIAHOM KOHTPOJIbHUX 3aXO0A4iB CTYAEHT
NoBMHEH OTpUMaTK 76 banis).

Po3paxyHoK wKanu (R) penTuHry:
Cyma BaroBux 6a1iB KOHTPO/IbHUX 3aXOAiB MPOTArOM CEMECTPY CKNALAE:
R=60 +10+30 = 100 6anis

TaKMM YMHOM, PENTUHIOBA LIKana 3 KpeauTHoro moayna cknagae 100 6anis.

YMOBM A0OMNYCKY A0 iCNUTY: 3apaxyBaHHA BCiX 1abopaTOpHUX POBIT, a TAKOXK CTAPTOBUIA PEUTUHT I >
40 6anis.

Ona oTPUMaHHA CTYAEHTOM BianoBiAHMX ouiHOK (ECTS Ta TpaguLinHMX) MOro perTuHrosa ouiHka RD
nepeBoAUTbCA 3rigHO TabauLi:

Tabnuus BignoBigHOCTIi peMTUHroBMx 6anis OLUiHKaM 33 YHIBEPCUTETCbKOLO LLKaNoto:

Kinekicmes 6anie OuiHKa
100-95 BiamiHHO
94-85 Lye pnobpe
84-75 Lobpe
74-65 3a40BiNbHO
64-60 JocTaTHbO
MeHwe 60 HesapoBinbHO
He BMKOHaHI yMOBW 40MNYCKY He ponyuweHo

8. [opartkosa iHpopmauia 3 gucumunniHm (0CBiTHLOro KOMNOHEHTA)

MeToguuHi peKomeHaauii

[Nna Kpalloro 3aCBOEHHA maTepiany AUCLUMNNIHN PEKOMEHAYETLCA BUKOPUCTOBYBATU Ha NEKLIAX
MYNbTUMELiNHI 3ac0bM HaBYaHHS, AKi A03BONAIOTb iHTEHCMIKYBATU HaBYaIbHUIA NPOLLEC, CTUMYIOBATU
PO3BUTOK MUCNEHHA Ta YABWU CTyAeHTiB, 36inbluyBaT 0b6CAr HaBYaNbHOrO maTtepiany Ana TBOPYOro



33aCBOEHHA | BUKOPUCTAHHA MOro CTyAEeHTaMM, BUKAMKATWU 3aLLiKaBNEHICTb Ta MO3UTUBHE CTAB/IEHHA A0
HaBYaHHA.

MeTogmka nobyaoBaHa TaKMM UYMHOM, LLO MaTepian MalKe KOMKHOI feKuii 3aKpinateTbea
BMKOHAHHAM 3aBAaHHA KOMMN'IOTEPHOro NPakTUKYMy. 3aBAAHHA CTYAEHTU OTPUMMYIOTb 3a3ganerigb i Ha
AYyAUTOPHOMY 3aHATTI Mi4 KepiBHULTBOM BWKAaZa4ya BUMPaBAAKOTb MOMMUJKM B pasi iXx HAaABHOCTI Ta
BiZNOBI4AtOTb HAa 3aNMTaHHA WOA0 NPOrpamMHOI peanisauii Ta TeopeTUyYHUX 3acag poboTu.

AKiCcTb cCamMOCTiiHOI pO6OTH NepPeBiPAETLCA HA 3aHATTAX KOMN IOTEPHOTO MPAKTUKYMY.

Po6ouy nporpamy HaBYAJNBHOI AUCHMILIIHN (cHialyc): «AHATITHKA 00POOKH JaHUX B CEHCOPHUX MEPeKaX»:
Cruaaneno npodecopom kadenpu II13E, n.1.H., nou. ®enopororo Hatamiero BonoaumupisHorO
YxBaneno kapeaporo [[13E (mpotokon Ne 34 Bin 10.05.2024 p.)

Ioromsxeno Metoaudnor KoMmiciero pakymbrery! (mporokon Ne 9 Big 31.05.2024 p.)

I MetoamnuHoto pagoto yHiBEpCUTETY — A4/19 3araNbHOYHIBEPCUTETCHKMX AUCLLAMAIH.



