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Kammyc

Mporpama HaB4Ya/bHOI AUCLUNNIHU

1. Onuc HaBYanbHOI AUcUUNAIHK, iT MeTa, NpeaMeT BUBYAHHA Ta Pe3y/IbTaTU HaBYaHHA

MeTot aucumnniHn “AHaniTMka o6pobKu gaHUX 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 MEPEK.

OCHOBHi 3aBAaHHA KPeaAUTHOro Moayna.
3riAHO 3 BMMOraMu NpPorpamm HaB4YaNbHOI AUCUMNAIHU CTYAEHTM MiCNA 3aCBOEHHA KPeAUTHOro

MOZAYNA MAlOTb MPOAEMOHCTPYBATU TaKi pe3yabTaTM HaBYaHHA:

3aranbHi KOMneTeHu;ii:

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

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

®daxoBi KOMNETEHTHOCTi:

- 34aTHicTb po3pobsATK, aHanisyBaTW Ta 3acTtocoByBaT cneuudikalii, cTaHaapTW, 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 3abe3neyeHHs gns pobotu B xmapi (PK-14).
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- BUOMpPATM afleKBATHIi METOAN MALUMHHOIO HAaBYAHHA, BKOYAOUM MeToamM rMOOKOro HaB4aHHA, Ta
BMKOPMUCTOBYBATM iX AONA HANAWTYBaHHA HEWPOHHUX MepeX [ANA BUPIWEHHA KOHKPETHUX 3aAad
NPOrHO3yBaHHA, KepyBaHHA, Knacudikau,ii Ta iHTEIeKTYaNIbHOro aHanisy AaHUX.

3rigHo 3 Bumoramum OMM/OHM IHKeHepia nporpamHoro 3abesneyeHHs iHTENEKTyaslbHUX Kibep-
bisMYHNX  cucTem B eHepreTuui, CTyAEHTM MiCnA  3aCBOEHHA HABYANbHOI  AUCUMNAIHM  MAKOTb
NPOAEeMOHCTPYBATU TaKi pe3ynbTaTh HaBYAHHA.

MporpamHi pe3ynbTaT HaBYaHHA:

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

- 36MpaTtu, aHanilyBaTW, OLiHIOBATU HEOOXiAHY ANA PO3B’A3aHHA HAYKOBUX i MPUKAALHMX 334ad
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 NPOEKTYBATK Ta PpO3pobasTU NporpamHe 3abesnedyeHHs ana pobotu B xmapi (MPH 22).

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

OucumnnniHa CKNafaeTbecA 3 04HOTO KPeaUTHOIO MOAYNA.

BMBYEHHA AMCUMMIIHM CNMPAETLCA Ha 3HAHHA, OTPMMaHI 3a MPOrpamold nonepesHix PoKis
HaBYaHHA 3a cneuianbHicTio 121 IHKeHepis nporpamHoro 3abesnedyeHHA. CTyaeHTM MalOTb A0CBIA Y
imnepatMBHoMy, 06’ EKTHO-OpPIEHTOBAHOMY i GYHKLIOHANbHOMY NPOrPamyBaHHi.

BuknageHuin maTepian moxe OyTu iHCTPYMEHTa/IbHOKO OCHOBOM ANA MiArOTOBKU MariCTeEPCbKUX
avcepTauii.

MixgucunnniHapHi  38’A3KM  3abe3neuytoTbca  aucumnaiHamu: «BigData B eHepreTuui»,
«ObpobneHHA HaABENMKUX MacuBiB AaHux» «MaTemaTuyHi MeTogM MOAOEeNtOBaHHA CUCTeEM 3
po3nogineHMMn napameTpamm», «Po3pobKa 3aCTOCYHKiB IHTepHeTy peuyelt Ta CEeHCOPHUX MepPEeXK B

eHepreTuL».

3MmicT HaBYaNbHOI AUCUMNNIHN

Po3gin 1. AHanitnka loT
Tema 1. AHaniTMKa AaHnx
Tema 1.1 CTpyKTypOBaHi/HeCTpyKTypOBaHi AaHi
Tema 2. MalmnHe HaBYaHHA
Tema 2.1 Mogeni malWMHHOro HaB4YaHHA. MopiBHAHHA meToAiB
Tema 3. AHaniTUKa BENUKUX AaHUX
Tema 3.1 IHCTpYMeHTH | TexHONOTIT
Tema 3.2 MapanenbHa 06pobKa AaHUx
Tema 3.3 Po3nogineHa aHaniTuKa
Tema 3.4 MepexeBa aHaniTUKa

Po3gpin 2. besneka loT-npucrpois
Tema 1 Kibepbesneka loT
Tema 2 ATaku Ha loT
Tema 2.1 disnyHa i anapatHa 6e3nekKa
Tema 2.2 Kpuntorpadis



3.

HaBuanbHi matepianu Ta pecypcum

basosa nitepartypa

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

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

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

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

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

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

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

Fotios ChantzisPractical IoT Hacking: The Definitive Guide to Attacking the Internet of Things
Scott J. Shackelford. The Internet of Things: What Everyone Needs to Know

JopatKosa nitepatypa

10.
11.

12.

13.

14.
15.

4,

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

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

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

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

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

Andrew Minteer. Analytics for the Internet of Things (1oT): Intelligent analytics for your intelligent
devices

HaBYaNbHUNA KOHTEHT

MeToguKa onaHyBaHHA HaBYaNbHOI AUCUUNAIHU (OCBITHBOrO KOMNOHEHTA)

NeKuinHi 3aHATTA
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Ha3Ba Temu neku,ii Ta nepenik OCHOBHMX NMUTaHb

MoHATTA IHTepHeTY peuyelt (loT)

Ekocuctema loT

ApxiTeKtypa loT. MNopiBHAHHA

Mopensb loT. PiBHi moaeni.

CraHpgapTu3auia mogeni loT

AHaniTUKa gaHux

CTpYKTYpOBaHi/HeCTpyKTypoBaHi AaHi

MawmnHe HaBYaHHA
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IHCTpYyMeHTH | TexHonorii




12 | NapanenbHa 0b6pobKa aaHMX

13 | Po3nogineHa aHaniTHKa

14 | MepexxeBa aHaNiTUKa

15 | Kibepbesneka loT

16 | Ataku Ha loT

17 | ®i3nyHa i anapaTHa 6e3neka

18 | Kpuntorpadia

NabopaTtopHi 3aHATTA

OCHOBHi 3aBAAHHA UMKAY NabopaTOpPHUX 3aHATb NOAATAlOTb Y HABYTTI CTyAEeHTaMM NPAKTUYHUX
HaBMYOK 3 BUKOPUCTAHHA CNeLiani3oBaHOro NporpamHoro 3abesneyeHHA aHaNITUKN 06PO6KM faHuUX Ta
peanisauii anropuTMiB MalWMHHOIO HaBYaHHA
Ne
3/n

Ha3Ba Temu 3aHATTS

MporpamyBaHHA CEHCOPIB EHEPreTUYHNX BENUYUNH

ApxiTeKtypa loT gna cucrtem B eHepreTuLi

1

2

3 be3apoToBa KOMYHiKaLiA Ta MmepexeBi 3’€AHAHHA CEHCOPIB NYNNbHUKIB eNeKTpoeHeprii
4 MexaHiam Deep Learning Ana aHanisyBaHHA BEeAMKMX MaCUBIB AaHWUX Big cUCTEM
eHeproobniky

Ul

EnemeHTV malWMHHOIo HaBYaHHA B TEMNJIOBOMY Hacoci

MOHITOPUHSF i ynpaBAiHHA ceHcopamn B cuctemax 360py AaHUX NiYUAbHMKIB Tenao Ta
eneKkTpoeHeprii

7 | O6pobKa AaHUX NiYMAbHUKIB Tenna

AHaNITUKA OTPUMAHUX JaHNX TENIOBOrO Hacocy

9 | Kibepbesneka loT B maricTpasbHUX NiYMNbHUKAX Tenaa

5. CamocrTiitHa poboTa cTyaeHTa/acnipaHTa

No Ha3BM TemM i NMTaHb, L0 BUHOCMTLCA Ha CaMOCTIliHE OMpaLoBaHHA Ta NOCUNAHHA Ha
3/ | nasuan bHY NniTepaTtypy

Tema 1 MawwHHe HaBYaHHA

1 OCHOBM MALIMHHOIO HaBYaHHA

TeopeTuyHi 3acagm malluMHHOro HaB4YaHHA [9]. KoaysaHHs Ta niarotoBka aaHnx Millib.
MacwTtabyBaHHA Ta BMbip xapakTtepuctuk. MLlib Model Training. Oujinka moaeni
MaLMHHOro HaB4yaHHs [5].

2 HaBuyaHHs 3 yuntenem (Supervised Learning).

MeTopg, cToxacTudHoro rpagieHTa SG. JlorictTuyHa perpecia. MpMHUMN MakCUmymy
npasgonoaibHocTi i norapudmiyHa GyHKuUis BTpaT. MeTos CTOXacTUUYHOrO rpajieHTa ann
norapmnomiyHoto GyHKUii BTpaT. MaTeMaTU4YHI OCHOBM MeToAy ONOPHUX BEKTOPIB.
3aBAaHHA KBaApPaTMYHOIO NPorpamyBaHHsA i ABoicTa 3aga4a. Mobyaosa agep ans
meToAay ONopHMX BeKTopiB. Kputepii skocTi Knacudikauii: YyTamBicTb i cneundiyvHicTb,
ROC-kpuBa i AUC, TouHicTb i noBHoTa, AUC-PR [6, 9, 13, 16].

3 HaByaHHsA 6e3 Buntens (Unsupervised Learning).

MocTaHOBKa 3aBAaHHA Knactepum3au,ii. locTtaHoBKA 3aBAaHHA Semisupervised Learning,
NPWKNagm 3actocyBaHHA. Anroputm k-cepegHix i EM-anroputm ana noginy raycosckoi
cymiwi. Anroputm JlaHca-Binbamca Ta Moro okpemi Bunagku. Anroputm nobynosm




AeHpporpamu. BusHayeHHs yncna knactepiB. CUHIYAAPHUI PO3KNaA, B 3a4a4i 3HUMKEHHA
po3mipHocTi. Alternating Least Squares 3 BukopuctaHHam Spark [6,9, 13, 14, 16].

Tema 2 O6pobKa gaHux

4 PekomeHaaUinHi cuctemum.

3aBpaHHA KoNabopaTMBHOI GinbTpau,ii, TpaH3aKLiMHI AaHi | maTpuuAa cyb'ekTn-06'eKTH.
Collaborative Filtering and Recommendation [5, 3, 9, 13].

5 MepcneKTUBHI HANPAMKW PO3BUTKY MPOrPaMHUX 3aCTOCYHKIB i MALUMHHOIO HAaBYAHHA.
PW3MKK, NOB’A3aHi 3 3aCTOCYBAHHAM HaABEINKMX AaHUX. [Tpobaema KoHigeHLiMHOCTI.
Oatnoikauyia. [11]

Tema 3 be3sneka cuctem IHTepHeTy peyen
6 AHaTomin KibepaTaK Ha loT-npuctponax
7 ®isnyHa Ta anapaTtHa 6e3nekKa

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

3acTOCOBYOTLCA CTpaTerii akTUBHOIO i KOIEKTMBHOrO HaBYaHHA, AKi BM3HAYAKOTLCA HACTYMHUMMU
METOAAMM | TEXHONOTIAMMU:

1) metoamn npobaemHOro HaBYaHHA (NPo6AEMHUI BMKNAA, YAaCTKOBO-MOLIYKOBUMA (€BPUCTMYHA
6eciga) i gocniaHMUBKNIA meToa);

2) ocobucTicHo-opieHTOBaHi (po3BMBatodi) TeEXHONOTIT, 3aCHOBaHi Ha aKTUBHMX ¢dopmax i meToaax
HaBYaHHA ( KMO3KOBWMI LITYPM», «aHaNI3 CUTYaLiN» JUCKYCiA, eKcnpec-KoHbepeHLin);

3) iHPopmaLiliHO-KOMYHiKaLiliHi TexHonorii, Wwo 3abe3nevyyloTb MNPOHAEMHO-A0CAIAHULBKUI
XapaKTep NpoLecy HaBYaHHA Ta aKTUBI3aLLit0 CAMOCTIMHOT pobOTU CTyAEHTIB (NEKTPOHHI Npe3eHTauil aAna
NEKUiMHNX 3aHATb, BUKOPUCTAHHA ayaio-, BiAeo-NiATPMMKN HaBYaNbHUX 3aHATD).

4) neKkujinHi Ta NnabopaTopHi 3aHATTA BiAHOCATLCA A0 ayAUTOPHMUX 3aHATb. BigBiayBaHHA ayANTOPHMUX
3aHATb € 060B’A3KOBUM;

5) npasBuaa NOBEAHKM Ha 3aHATTAX: aKTUBHICTb, MiAATOTOBKA KOPOTKUX A0OMNOBIZEN YN TEKCTIB,
BiAKNtOYEHHA TenedoHiB, BUKOPWUCTAHHA 3acobiB 3B’A3KYy ANA NOWYKY iHPopMauii Ha ryra-gucky
BWUKNAZ4Aa4a UM B iIHTEPHETI TOLLO;

6) npaBuaa 3axucty nabopaTopHux pobiT. Ha nabopaTopHUX 3aHATTAX CTYAEHTU nifg
KepiBHUUTBOM BMK/Na4aya BMBYAKOTb METOAMKY EKCMepMMEHTaNbHUX A0CNiaKeHb. Ha  KOXKHil
NabopaTtopHin poboTi cTyaeHTN oPopMIAIOTL 3BIT Y NUCbMOBOMY BUragi. o 3BiTy 3aHOCUTbCS nepebir
Aocniay, Moro pesynbTath i JalOTbCA MOACHEHHA OTPUMAHWMX Pe3ynbTaTiB 3 ypaxyBaHHAM MNOXMOOK

EeKCMePUMEHTY.
7) iHguBigyanbHi  3aBoaHHA 3 aucuMnaiHM - (pedepaty,  po3paxyHKoBoi,  rpadiyHi,
TOLLO) BMOAOTHCA CTyAeHTam B TEPMIiHU, nepenbayeHi BULLUM HaBYa/IbHUM
3aKNaoM. IHAnBIAYyaNbHi 3aBAaHHSA BUKOHYIOTbCA CTYAEHTOM CaMOCTiliHO
NpPM KOHCYNbTYBaHHI BUKNaaayem. [lonyckatoTbcs BUNAAKNU BUKOHAHHA KOMMIEKCHOI TEMATUKK KinbKoma
CTyAEeHTAMM.
8) npasuaa npU3HayYeHHA 3aoxo4dyBasibHMX 6aniB: CBOEYacHe BUKOHaHHA Ta 34auva

nabopaTopHux, iHAMBIAYaNbHMX 3aBAaHb, HECTAHAAPTHMI NiAXia A0 BMpPILWEHHA NEBHOrO 3aBAaHHS;

npasuaa NpusHadveHHa WrpadpHmMx 6anis: HecBOeYacHe BUKOHAHHS nabopaTopHuMX Ta
iHOMBIAYaNbHUX 3aBAaHb, @ TaKOX KOPMUCTYBaHHA AOMOMIXHMMM 3acobamu (Hanpuknag, MobinbHWUI
TenepoH, KOHCNEKT NeKLii) Nig Yac BUKOHAHHA KOHTPO/IbHOT PO6OoTMH.

9) NoniTUKa AeANanHiB Ta NepecKknagaHb: HEBYAaCHO BMKOHaHI Ta 3a4aHi nabopaTopHi poboTun
OLHIOKOTbCA HUXKYOLO OLiHKO (-10-15% Big 3aranbHOI NiACYMKOBOT OLLIHKM).
10) NONITUKA WOA0 aKaaeMidHOoi A40BpoYeCcHOCTI: MMCbMOBI POBOTU MOXKYTb NepeBipATUCA Ha

HaABHICTb NAariaTy i 4ONYCKAOTbCA A0 3aXUCTY i3 KOPEKTHMMM TEKCTOBUMM 3aM0O3UYEHHAMMU He Binblue
40%. CnuncyBaHHA Mifl, 4ac KOHTPONbHUX POBIT Ta eK3ameHiB 3a60pOoHeHi.



11) iHWI BMMOTW, WO He cynepeyaTb 3aKOHOAABCTBY YKpaiHM Ta HOPMATUBHUM AOKYMEHTaM
YHiBepcuTeTy:

® MOJAITUKA WOAO BiABiAYBAaHHA: BiABiAYBAaHHA 3aHATb € 060B’A3KOBMM KOMMNOHEHTOM OLLiHIOBAHHS,
33 AKe HapaxoBYyHTbCsA 6ann. 3a 06’EKTUBHUX NPUUUH (NIATBEPANKEHUX OOKYMEHTaNbHO) A03BONSAETLCA
nepecknagaHHA NPONyLEeHNX TEM Kypcy.

® MOANITUKA WOA0 BUKOHAHHA 3aBAaHb: MO3UTMBHO OLIHIOETLCA BiANOBIAANbHICTb, CTAPAHHICTD,
KpeaTuBHICTb, PYHAAMEHTANbHICTb.

7. Bupu KOHTPOJIIO Ta PeMTUHroBa CUCTEMa OLiHIOBaHHA pe3yabTaTiB HaBuyaHHA (PCO)

1. OuiHKa 3 AucumnaiHM BUCTaBNAETbCA 3a 6aratobanbHO CUCTEMOK, 3 NOAaNbLUMM
nepepaxyBaHHAM Yy 4-6anbHy.

2. MakcumanbHa Kinbkictb 6anis 3 ancumnniHn gopisHioe 100.

3. HapaxyBaHHs 6aniB no oKkpemunx Bngax poobir:

PeMTUHT CTyAEeHTa 3 KPeAUTHOro MOAYNA CKNaAa€eTbeA 3 6anis, WO BiH OTPUMaB 3a:

- BMKOHAHHA NPaKTUYHUX POBIT;
- HanucaHHA KOHTposbHOI poboTu (MKP).
Cuctema peTUHroBux (Barosmx) 6anis Ta Kputepii ouiHIOBaHHA

1.BMKOHaHHA NPaKTUYHUX POBIT
OuiHtotoTbea 9 pobiT, nepenbayeHnx poboyoto nporpamoto. MakcumasnbHUit Barosuii 6an r/1P =63
Cyma Barosux 6aniB NpakTUYHUX POBIT:

MakKcumanb
N n. . HUI
HasBa npakTn4yHoi poboTn .
p. Barosum
6an
1 MporpamyBaHHA CEHCOPiB EHEPreTUYHUX BESINYNH 7
2 ApxiTektypa loT gna cuctem B eHepreTuLi 7
besgpoToBa KOMyHiKauia Ta MmepexeBi 3’€QHaHHA CeHcopiB 7
3 NiYNNBHUKIB eneKkTpoeHeprii
4 MexaHiam Deep Learning gna aHanisyBaHHA BE/IMKMX MacuBiB 7
OaHUX Bif cnuctem eHeproobniky
5 EnemeHTV MaWKWHHOIO HaBYaHHA B TENJIOBOMY HaCOCi 7
6 MOHITOPUHTI | ynpaB/iiHHA CeHCOpamu B cucTemax 360py AaHux 7
NIYNNBHUKIB TENJIO Ta €/IeKTpOoeHepril
O6pobKa gaHuX NiYNNbHUKIB Tenna
AHaniTMKa OTPMMaHUX AaHUX TENJIOBOrO HAacocy
Kibepbesneka loT B maricTpanbHUX liUMNbHUKAX Tenna
Pasom 63

OuiHtoBaHHA nabopaTopHUX pobiT:

—AKWO poboTa BMKOHAHA HeB4YacHO 3HimaeTbcA 10-15% Big makcMmanbHOI KifbKocTi 6anis
(KiNIbKICTb NPOLLEHTIB 3aN1€XUTb BiJ TEPMiHY 3ani3HEHHA);

—AKWO poboTa BMKOHAHA He CaMOCTIAHO Ta NPOCTEXKYETbCA He iHAMBIAYyaNbHE BMKOHAHHA TO
3HiMaeTbca 50% Big, MakCMManbHOI KinbKocTi 6anis;

—AKWO B NpOrpami He BUTPUMAHI OCHOBHI NpaBM/a CTBOPEHHA MPOrPaAMHUX NPOAYKTIB
(MmoAaynbHIiCTb, APYKHiN iHTepdeic, HaABHICTb KOMEHTapiB Ta T.M.) 3HIMaeTbcs 5%.
2.MoAynbHUMA KOHTPOb



Ha ogHOMY 3 NIeKUiMHUX 3aHATb NPOBOAUTLCA MOAY/IbHA KOHTPO/AbHA poboTa: MaKcMmanbHUi
Barosuin 6an rMKP = 10.
OujiHI0OBaHHA MOAYNbHOI KOHTPONbHOI PO6OTU BUKOHYETHCA HACTYMHUM YNHOM:

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

—AKLLO MEeTOAMKA BMKOHAHHSA 3amnponoHOBAHOro 3aBAaHHA po3pobneHa BipHO, ane AonyLieHi
HENPUHLMNOBI MOMUAKKN Y TEOPETUYHOMY ONKUCi abo po3paxyHKax, TO BUCTABNAETLCA 6 - 8 Hanis;

—Big, 3 A0 5 6aniB HapaxoBYETbCA, AKWO METOAMKA BMKOHAHHS 3aBAAHHA po3pobneHa B
OCHOBHOMY BipHO, ane AONYyLEHi AeAKi 3 HACTYNHUX NOMMUAOK: MOMUIKWU Y NpeacTaBNeHi BUXIAHUX AaHUX,
He 0BrpyHTOBaAHI TEOPETUYHI PilUEHHS, MOMWUIKM Y METOAMNL, PO3PaXYHKIB;

—HWKYe 3 6aniB HapaxoBYETbCA, AKLLO 3aBAAHHA He BUKOHaHe abo aonyuieHi rpybi nomMuaku.

3. 3anik

3aniK BigbyBaeTbcA y NMCbMOBIA dopmi. MaKkcMmanbHa OLiHKa 3a 3a/iK cknagae rEK = 27 6anis.
YMOBM NO3UTUBHOI NPOMIXKHOI aTecTauii

Ona oTpumaHHA ,3apaxoBaHo” 3 NepLoi NPOMIXKHOI aTecTaLii CTYAEeHT NOBMHEH MAaTu He MEHLUE,
Hi*K 12 6aniB (32 yMOBM, WO 33 8 TUXKHIB 3rigHO 3 KafleHAAPHUM MAaHOM KOHTPO/IbHUX 3aX0A4iB CTYAEHT
NoBMHEH OTPUMaTK 24 Ganu).

Ona oTpMmaHHA ,3apaxoBaHO” 3 ApPYyroi NPOMIXKHOI aTecTauii CTyeHT NOBUHEH MAaTK HEe MeHLe,
Hi>K 40 6anis (32 ymoBM, WO 3a 14 TUKHIB 3rigHO 3 KaNEeHAAPHUM NIAHOM KOHTPOJIbHUX 3aXO0A4iB CTYAEHT
NoBMHeH oTpumaTun 77 6anis).

Po3paxyHoK wKanu (R) penTuHry:
Cyma Barosux 6aniB KOHTPONbHUX 3aX04iB NPOTArOM CEMECTPY CKIAAAE:
R=63 +10+27 = 100 6anis

TaKMM YMHOM, PEUTUHIOBA LIKaNa 3 KpeAUTHOro moayns cknagae 100 6anis.

YMOBM A0MNYCKY A0 iCNUTY: 3apaxyBaHHA BCiX N1abopaTopHMX pPobiT, @ TAKOXK CTAPTOBUIM PEUTUHT I =
40 6anis.

[ns OTPMMaHHSA CTyAeHTOM BignoBsigHMX ouiHoK (ECTS Ta TpagmuinHux) Moro perTuHrosa ouiHka RD
nepeBoAUTbCSA 3rigHO TabauLi:

Tabnuug BignoBigHOCTIi peMTUHroBmx 6aniB OLiHKaM 33 YHIBEPCUTETCbKOIO LLKaNolo:

KinbKkicmes 6anis OuiHKa
100-95 BiamiHHO
94-85 Lye pnobpe
84-75 Lobpe
74-65 3a40BiNbHO
64-60 JocTaTHbO
MeHwe 60 HesapoBinbHO
He BMKOHaHi yMmOBM J0MYCKY He gonyuieHo

8. [opartkosa iHpopmauis 3 gucumnnaiHm (0CBiITHbOro KOMNOHEHTA)

MeToguuHi peKomeHgauii

[Nna Kpaloro 3aCBOEHHA MaTepiany AUCUMNAIHM PEKOMEHAYETLCA BUKOPUCTOBYBATM Ha JIEKLIAX
MY/IbTUMEAiHI 3ac0bM HaBYaHHSA, AKi A03BONAIOTb iIHTEHCUIKYBATU HaBYa/IbHUIA NPOLLEC, CTUMY/IOBATH
PO3BUTOK MMUCNEHHA Ta YyABM CTyAeHTiB, 36inbwyBaT obcar HaB4aNbHOrO MmaTtepiany ANA TBOPYOro
33CBOEHHA | BUKOPUCTAHHA MOro CTyAEHTaMM, BUKAMKATU 3aLiKaBNAEHICTb Ta NO3UTMBHE CTAaBAEHHA 40
HaBYaHHA.

MeTogmka nobyaoBaHa TaKMM UYMHOM, LLO MaTepian MalXKe KOXKHOI fNeKkuii 3aKpinatoeTbea



BMKOHAHHAM 3aBAaHHA KOMMN'IOTEPHOrO NPaKTUKYMYy. 3aBAAHHA CTYAEHTM OTPUMYIOTb 3a34anerigb i Ha
ayaAUTOPHOMY 3aHATTI Mi4 KepiBHULUTBOM BWKAaJa4ya BUMPaBAAKOTb NMOMMUAKM B pasi iX HAaABHOCTI Ta
BiZiNOBIAAlOTb HA 3aNMTAHHA WOA0 NPOrpamHoi peanisauii Ta TeopeTUYHUX 3acag poboTu.

AKicTb camocCTiMHOT PO60TM NEPEBIPAETLCA HA 3aHATTAX KOMMN IOTEPHOTO NPAKTUKYMY.

PoGouy nporpamy HaBYAJBLHOL JUCHUILTIHYA (CHJIA0YC): KAHATITUKA 00POOKHU TaHUX B CEHCOPHUX MEPeKAX»:
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Yxsajsieno kadeaporo III3E (mporokoa Ne 34 gix 10.05.2024 p.)
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