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Kammyc

Mporpama HaB4Ya/bHOI AUCLUNNIHU

1. Onuc HaBYanbHOI AUcUUNAIHK, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU 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.

MpegmetTom AvcumniiHn “ AHaniTMKa o6pobKn AaHUX B CEHCOPHUX MepeKax ” € cepia nigxoais,
iHCTPYMEHTIB i BUKOPUCTAHHSA CydaCHUX METOAiB 3 aHaNITUKM 0OPOOKM AaHNX B CEHCOPHUX MEPEK.

OCHOBHi 3aBAAHHA KPeAUTHOIO MOAyNA.
3rigHO 3 BMMOramm NPorpaMm HaBYaNbHOI AUCUMNAIHU CTYAEHTU NICNA 3aCBOEHHA KPeaUTHOro

MOAYNA MAOTb MPOAEMOHCTPYBATU TaKi pe3yabTaTM HAaBYAHHA:

3aranbHi KOMNeTeHLuii:

- 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 3abesneyeHHs (PK-5).

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

- 3[aTHICTb NPOEKTYBATK Ta po3pobasaTK NporpamHe 3abesnedyeHHs ana 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 iHTENIeKTYaNIbHOro aHanisy AaHUX.

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

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
iHTEeNEeKTyasibHOro aHanisy gaHux (MPH 19);

- BMiTW NPOEKTYBATK Ta PpO3pobasTU NporpamHe 3abesnedyeHHs ana pobotu B xmapi (MPH 22).

2. TMpepeKBi3nuTK Ta NOCTPEKBI3UTU AUCLUNIHK (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.

MixaucumnniHapHi  38’A3KM  3abe3nedyyioTbcs  aucumnniHamu:  «BigData B eHepreTuui»,
«ObpobneHHs HaaBeNMKMX MacuBiB AaHux» «MaTemaTUyHi MeToaM MOAENOBAaHHA cucTem 3
po3nogineHMMn napameTpamm», «Po3pobKa 3aCTOCYHKiB IHTepHeTy peuyelt Ta CEeHCOPHUX MepPEXK B

eHepreTuL».

3MmicT HaBYaNbHOI AUCUMNNIHN

Po3gin 1. AHanitnka loT
Tema 1. AHaniTMKa AaHnx
Tema 1.1 CTpyKTypOBaHi/HeCTpyKTypOBaHi AaHi
Tema 2. MawwnHe HaBYaHHA
Tema 2.1 Mogeni malWMHHOro HaB4YaHHA. MopiBHAHHA meToAiB
Tema 3. AHanNiTUKA BENMKUX AaHUX
Tema 3.1 IHCTPYMeHTH i TexHOANOTIT
Tema 3.2 MapanenbHa 06pobKa AaHUx
Tema 3.3 Po3nogineHa aHanitukKa
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 IoT 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 peyelt (loT)

Ekocuctema loT

Apxitektypa loT. MNopiBHAHHA

Mopensb loT. PiBHi moaeni.

CraHpgapTu3auia mogeni loT

AHaniTUKa gaHux

CTpYKTYpOBaHi/HeCTpyKTypoBaHi AaHi

MalwmnHe HaBYaHHA
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Mopgeni malWMHHOro HaB4YaHHA. MopiBHAHHA meToAiB
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AHaniTUKa BENNKMX AaHUX
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IHCTpYyMeHTH | TexHoAnorii




12 | NapanenbHa 0b6pobKa aaHMX

13 | Po3nogineHa aHaniTHKa

14 | MepexeBa 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 anropmuTMiB MalWMHHOIO HaBYaHHA
Ne

Ha3Ba Temu 3aHATTA

w
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MporpamyBaHHA CEHCOPIB Pi3HUX NaaTdopm

Be3snpoBoaoBa KoOMyHiKalis ceHcopiB. MepekeBi 3'eqHaHHS

MexaHiam Deep Learning gna aHanisyBaHHA BE/IMKUX MAaCUBIB AaHMX

EnemeHTU MaWMHHOIO HaBYaHHA

MOHITOPUHT i ynpaBAiHHA CEHCOpamMM

AHaniTMKa OTPMMAHUX AaHUX

[epeBa pilweHb Ta aHCambneBi anropuTMM HaBYAHHSA

ANropuTMm Knacrepmusau,ii

O N[O VD W|N|

ANrOpUTMU 3HUMKEHHA PO3MIPHOCTI

5. CamocrTiiiHa poboTa cTyaeHTa/acnipaHTa

No Ha3BuM Tem i NUTaHb, LLO BUHOCUTLCA HA CAaMOCTIiHE OMpaLOBaHHA Ta NOCUIAHHSA Ha
3/ | nasuan bHY NliTepatypy

Tema 1 MawwHHe HaBYaHHA

1 OCHOBM MALIMHHOIO HaBYaHHA

TeopeTnyHi 3acagm malwmMHHOro HaBYaHHA [9]. KoaysaHHsA Ta nigrotoBka gaHux Millib.
MacwTtabyBaHHA Ta BMbip xapaktepuctuk. MLlib Model Training. OuiHka moaeni
MaLIWMHHOIO HaBYaHHsA [5].

2 HaBuaHHsA 3 yumtenem (Supervised Learning).

MeToz CTOXaCTMYHOro rpagieHTa SG. JlorictnuHa perpecia. MpMHLUN MaKCUMyMy
npasgonoaibHocTi i norapudmiyHa GyHKuUis BTpaT. MeToa CTOXaCTUYHOrO rpajieHTa ann
norapmnpmiyHoto GyHKUii BTpaT. MaTeMaTU4YHI OCHOBM MeToAy ONOPHUX BEKTOPIB.
3aBAaHHA KBaAPATMYHOIO NPOrpamyBaHHsA i ABoicTa 3aga4a. Mobyaosa agep ana
MeToAy ONopHUX BeKTopiB. Kputepii AKocTi KnacnoiKkauii: YyTAMBICTb | cneundiyHicTb,
ROC-kpuBa i AUC, TouHicTb i noBHoTa, AUC-PR [6, 9, 13, 16].

3 HaBuaHHs 6e3 BunTens (Unsupervised Learning).

MNocTaHOBKa 3aBAaHHA KnacTepumsalii. MocTtaHoBKa 3aBAaHHA Semisupervised Learning,
npuKNaam 3actocyBaHHa. Anroputm k-cepeaHix i EM-anroputm ans noginy laycosckoi
cymiwi. AnropuTtm JlaHca-Binbsamca Ta Moro okpemi Bunaaku. Anroputm nobynosm
AeHaporpamu. BusHaueHHA ymcna Knactepis. CUHIYAAPHUIA PO3KNA4, B 334a4i 3HUXKEHHA
po3mipHocrTi. Alternating Least Squares 3 BukopuctanHam Spark [6, 9, 13, 14, 16].
Tema 2 O6pobKa gaHux




4 PekomeHAaUinHi cuctemum.

3aBpaHHA KonabopaTMBHOI GiNbTpau,ii, TPaH3aKLiMHI AaHi | maTpuuAa cyb'ekTU-06'eKTH.

Collaborative Filtering and Recommendation [5, 3, 9, 13].

5 MepcneKkTUBHI HANPAMKK PO3BUTKY MNPOrpamMHUX 3aCTOCYHKIB i MAaLLMHHOINO HaBYaHHA.

Pn3unKkK, noB’s3aHi 3 3acTocyBaHHAM HaABeNNKNX AaHuMX. [pobaema KoHPigeHUINHOCTI.
Datndikauis. [11]

Tema 3 be3sneKa cuctem IHTepHeTy peyen
6 AHaTomin KibepaTaK Ha loT-npuctponax
7 ®i3nyHa Ta anapaTtHa 6e3neka

MoniTUKa Ta KOHTPO/Ib
6. MoniTMKa HaBYANbHOI AUCLUNIHU (OCBITHBOrO KOMMOHEHTA)

3acTOCOBYOTbCA CTpaTerii akTUBHOIO i KOIEKTMBHOrO HaBYaHHA, AKi BM3HAYAKOTLCA HACTYMNHUMMU
MeTOo4aMMU | TEXHONOTIAMMN:

1) metoan npobaemHOro HaBYaHHA (NPo6AEMHWUI BMKNAA, YAaCTKOBO-MOLIYKOBUMA (€BPUCTUYHA
becipa) i gocniAHMLUBKNIA meToA);

2) ocobucTicHO-OpieEHTOBAHI (pO3BMBatOYi) TEXHO/OrIT, 3aCHOBaHI Ha aKTUBHUX dopmax i meToaax
HaBYaHHA ( KMO3KOBWMI LITYPM», «aHaNi3 CUTYaLiN» JUCKYCiA, eKcnpec-KoHbepeHLin);

3) iHdbopMaLiMHO-KOMYHIKaLiMHi TexHonorii, wo 3abe3nedyloTb NPOHAEMHO-AOCAIAHNLbLKUIA
XapaKTep Npouecy HaBYaHHA Ta aKTUBI3aL,it0 CAMOCTIMHOT pob0TU CTyAEHTIB (ENEKTPOHHI Npe3eHTaLii Ana
NEeKUiMHNX 3aHATb, BUKOPUCTaHHA ayaio-, BiAeo-niATPMMKN HaBYabHUX 3aHATD).

4) neKkuinHi Ta nabopaTopHi 3aHATTA BIAHOCATLCA A0 ayAUTOPHMUX 3aHATb. BigBiayBaHHA ayaUTOPHMUX
3aHATb € 060B’A3KOBUM;

5) npasuaa NOBEAHKM Ha 3aHATTAX: aKTUBHICTb, MiArOTOBKA KOPOTKUX AOMOBIAEN YN TEKCTIB,
BiIKNtOYEHHA TenedoHiB, BUKOPWUCTAHHS 3acobiB 3B'A3Ky A4 MOLWYKY iHdopMmauii Ha ryrn-gucky
BMKNAZ4Aa4a uUM B iIHTEPHETI TOLLO;

6) npaBuaa 3axucty nabopaTopHux pobiT. Ha nabopaTopHUX 3aHATTAX CTYAEHTU nifg
KEPIiBHULITBOM BMK/Jadaya BMBYAOTb METOAMKY EKCNePUMEHTANbHUX A0CAiAXKeHb. Ha  KOXKHin
NabopaTtopHin poboTi cTyaeHTN oPopPMIAIOTL 3BIT Y NUCbMOBOMY BUriagi. o 3BiTy 3aHOCUTbCS nepebir
Jocnigy, Moro pesynbTatv i AalTbCA MOACHEHHA OTPMMaHUX Pe3ynbTaTiB 3 ypaxyBaHHAM MOXMOOK

eKCnepuMeHTy.
7) iHguBiayanbHi  3aBgaHHA 3 gucumnaiHM - (pedepaty,  po3paxyHKoBOi,  rpadiyHi,
TOLLO) BMOAIOTbCA CTyAeHTam B TePMiHW, nepeabayeHi BULLUM HaBYaNbHUM
3aKNagoMm. IHAMBIAYyaNnbHi 3aBAaHHA BUKOHYIOTbCA CTyAeHTOM CaMOCTIHO
NPU KOHCYNbTYBaHHI BUKNaZayem. [JonyCcKatoTbCA BUNALKM BUKOHAHHA KOMMNNEKCHOI TEMATUKKU KiJiIbKOMA
CTyAeHTaMu.
8) npaBuia MNPU3HAYEHHA 330X0dyBasfbHUX 6aniB: CBOEYacHe BMKOHAHHA Ta 3j434a

NnabopatopHuX, iIHAMBIAYaNbHUX 3aBAaHb, HECTAaHAAPTHUI NiaXig A0 BUPILEHHA NeBHOro 3aBAaHHA;

npasuaa NpusHaYeHHA WTpadpHMx 6anis: HecBOEYacHe BUKOHAHHSA NabopaTopHMX Ta
iHOMBIAYaNbHUX 3aBAaHb, @ TaKOX KOPMUCTYBaHHA AOMOMIXHMMM 3acobamu (Hanpuknag, MobinbHWU
TenedoH, KOHCNEKT NIeKLUii) nig Yac BUKOHaHHA KOHTPO/IbHOI PO6OTH.

9) NoniTUKa AeANanHiB Ta NepecKkiagaHb: HEBYACHO BMKOHaHI Ta 3a4aHi nabopaTopHi pobotu
OLLIHIOKOTbCA HUXKYOLO OLiHKO (-10-20% Big 3aranbHOI NiACYMKOBOIT OLLIHKM).
10) NONITUKA WOA0 aKaaeMidHOT A0bpoYecHOCTI: MMCbMOBI POBOTU MOXKYTb NepPeBipATUCA Ha

HaABHICTb NAariaTy i 4ONYCKAOTbCA A0 3aXUCTY i3 KOPEKTHUMU TEKCTOBUMM 3aNO3UYEHHAMM He Binblue
40%. CnucyBaHHA Nif Yac KOHTPObHMX POBIT Ta eK3amMeHiB 3ab0pPOHEH.

11) iHWI BMMOTW, WO He cynepeyatb 3aKOHOAABCTBY YKPaiHM Ta HOPMATUBHUM AOKYMEHTAM
YHiBepcuTeTy:



e MOANITUKA WOAO BifBiAYyBaHHA: BiABiAyBaHHA 3aHATb € 060B’'A3KOBMM KOMMOHEHTOM OLiHIOBaHHSA,
33 AKe HapaxoBYylTbCA 6ann. 3a 06’EKTUBHUX NPUYUUH (NIATBEPANKEHUX AOKYMEHTaNbHO) A03BONAETLCA
nepecknagaHHA NPONyLLEHNX TEM Kypcy.

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

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

1. OuiHKa 3 AucumMnaiHM BUCTaBNAETbCA 3a 6aratobanbHO CUCTEMOIO, 3  MOAA/NbLIMM
nepepaxyBaHHAM Yy 4-6anbHy.

2. MakcuMmanbHa KinbkicTb 6anis 3 gucumnnidm gopisHioe 100.

3. HapaxyBaHHs 6aniB No oKpemunx Bnaax poobir:

PenTUHT cTyaeHTa 3 KpeaUTHOro Moay/ia CKAadaeTbes 3 6anis, LWLO BiH OTPUMaAB 3a:

- BMKOHAHHA NPAKTUYHUX POBIT;
- HanucaHHA KOHTposbHOI poboTn (MKP).
Cuctema peTUHroBsux (Barosmx) 6anis Ta Kputepii ouiHIOBaHHA

1.BMKOHaHHA NpaKTUYHUX POBIT
OujHtotoTbCA 9 pobiT, nepeabayeHnx poboyoto nporpamoro. MakcMmanbHUt Barosuii 6an r/1IP =63
Cyma Barosux 6aniB NpakTUYHUX POBIT:

Makcumanb
N n. . HUI
Ha3sBa npakTtnyHoi poboTn .
p. Barosum
6an
1 MporpamyBaHHA CEHCOPIB Pi3HMX NaaTdopm 7
2 Be3npoBoaoBa KOMyHiKaLia ceHcopiB. MeperkeBi 3'egHaHHA 7
3 MexaHiam Deep Learning gna aHanisyBaHHA BEIMKUX MaCUBIB 7
OAHUX
4 EnemeHTV malMHHOro HaB4YaHHA 7
5 MOHITOPUHT i yNpaBAiHHA CEHCOpaMM 7
6 AHaniTMKa OTPMMaHUX AaHUX 7
7 JepeBsa pilleHb Ta aHcamb/ieBi anropuTMm HaBYaHHA 7
8 Anroputmu Knactepmsaduii 7
9 ANrOpUTMU 3HUKEHHA PO3MIPHOCTI 7
Pasom 63

OujiHtoBaHHA nabopaTtopHMx pobiT:

—AKWoO poboTa BMKOHAHA HeB4YacHO 3HimaeTbcA 10-30% Big MakcMmanbHOI KinbKocTi 6anis
(KinbKicTb NPOLEHTIB 3aN1EKUTb Bif, TEPMiHY 3aMi3HEHHSA);

—AKWoO poboTa BMKOHaAHA He CaMOCTIMHO Ta MPOCTEXKYETbCA HEe iHAUBIAYaNbHE BUMKOHAHHA TO
3HimaeTbca 50% Big MakcMManbHOI KinbKocTi 6anis;

—AKWO B MNporpami He BUTPUMAHi OCHOBHI NpaBuMNa CTBOPEHHS MPOrpamHUX MNPOAYKTIB
(MogynbHICTb, APYXKHIN iHTepdeNC, HaABHICTb KOMEHTapIB Ta T.N.) 3HIMAETbCA 5%.
2.MoAynbHUIA KOHTPO/b

Ha oaHOMY 3 NIeKUiMHUX 3aHATb NPOBOAUTBLCA MOAY/bHA KOHTPOJ/IbHA poboTa: MaKcMmanbHUi
Barosuin 6an rMKP = 10.
OuiHOBaHHA MOAYNbHOI KOHTPO/IbHOT POBOTU BUKOHYETLCA HACTYMHUM YMHOM:

—AKLWO Ha BCi NMUTAaHHA AaHi NOBHI Ta YiTKO aprymeHTOBaHi BignoBigi, KOHTPO/AbHA BMKOHAHA
0XalMHO, 3 AOTPUMAHHA OCHOBHWUX NpPaBu, To BUCTaBAsETbCA 9 - 10 6anis;



—AKLLO MEeTOAMKA BMKOHAHHA 3anponoHOBAHOMO 3aBAaHHA po3pobaeHa BipHO, asfe AOoNyLUeHi
HENPUHLMNOBI MOMUAKKN Y TEOPETUYHOMY ONUCi ab0 po3paxyHKax, TO BUCTABNAETLCA 6 - 8 Hanis;

—Bia 3 po 5 6aniB HapaxOBYETbCA, AKWO METOAMKA BWKOHAHHA 3aBAaHHA po3pobneHa B
OCHOBHOMY BipHO, ane JonyLeHi AeAKi 3 HACTYNMHMX MOMWUAOK: NOMUAKN Yy NpeacTaBAeHi BUXIAHNX OaHUX,
He 0BrpyHTOBAHI TEOPETUYHI PilLEHHSA, MOMWUIKM Y METOAMNL, PO3PAXYHKIB;

—HUXKYe 3 6aniB HAPaxXOBYETLCSA, AKLLO 3aBAAHHA HE BUKOHaHe abo aonyuleHi rpybi noMmuaku.

3. 3anik

3aniK BigbyBaeTbcA y NMCbMOBIA dopmi. MaKkcMmanbHa OLiHKa 3a 3a/iK cknagae rEK = 27 6anis.
YMOoBM NO3UTUBHOI NPOMIKHOI aTecTau,ii

[ONns OTPUMAHHSA ,,3apaxoBaHO” 3 NepLUOi NPOMIXKHOI aTecTau,ii CTy4eHT NOBMHEH MATK HE MEHLLE,
Hi*K 12 6aniB (32 yMOBM, WO 33 8 TUXKHIB 3riAHO 3 KaJIeHAAPHUM NIAHOM KOHTPO/IbHUX 3aX0A4iB CTyAeHT
NMOBUHEH OTpUMaTh 24 Hanu).

Ona oTpMmaHHA ,3apaxoBaHO” 3 ApPYroi NPOMIXKHOI aTecTalii CTyAeHT NOBUHEH MAaTK HE MeHLe,
Hi*K 40 6aniB (3a ymoBM, WO 33 14 TUKHIB 3rigHO 3 KaNIeHAAPHUM NIAHOM KOHTPONbHUX 3aX0AiB CTYAEHT
NoBMHEH oTpumaTun 77 6anis).

Po3paxyHoK wKanu (R) penTuHry:
Cyma BaroBux 6aniB KOHTPO/IbHUX 3aX04iB NPOTArOM CEMECTPY CK/IaJaE:
R=63 +10+27 = 100 6anis

TaKMM YMHOM, PENTUHIOBA LWIKana 3 KpeauTHOro moayna cknagae 100 6anis.

YMOBM A0ONYCKY A0 iCNUTY: 3apaxyBaHHA BCiX 1abopaToOpHUX POBIT, @ TAKOXK CTAaPTOBUM PEUTUHT I 2
40 6anis.

Ona oTPUMaHHA CTYAEHTOM BianoBiaHUX ouiHOK (ECTS Ta TpaguLUinHMX) Moro pernTuHrosa ouiHka RD
nepesoAUTbCA 3rigHO Tabanui:

Tabanuysa BiaNoOBIAHOCTI peMTUHroBUX H6aniB OLiHKaM 3a YHIBEPCUTETCbKOIO LKAO0H0:

Kinekicme 6anie OuiHka
100-95 BigmiHHO
94-85 Oyxe nobpe
84-75 Jobpe
74-65 33a40BiNbHO
64-60 JlocTaTHbO
MeHwe 60 He3agoBinbHO
He BMKOHaHI yMOBM 40MNYCKY He gonyuweHo

8. [opartkosa iHpopmauia 3 gucumnniiHm (0CBiTHbOro KOMNOHEHTA)

MeToguuHi peKomeHpgauii

[Nna Kpalloro 3aCBOEHHA MmaTtepiany AUCUMNAIHU PEKOMEHAYETLCA BUKOPUCTOBYBATM Ha JIEKLiAX
MYJIbTUMEAiHI 3ac0bM HaBYaHHSA, AKi A03BONAIOTb iIHTEHCUIKYBATU HaBYa/IbHUIA NPOLLEC, CTUMYJIOBATH
PO3BUTOK MMUC/IEHHA Ta YysBM CTyAeHTiB, 36inbliyBaTk obcAr HaBYya/sbHOroO maTtepiany An1a TBOPYOro
33aCBOEHHA | BUKOPUCTAHHA MOro CTyAEHTaMM, BUKAMKATK 3aLiKaBAEHICTb Ta NO3UTMBHE CTaBNAEHHA A0
HaBYaHHA.

MeToamka nobysoBaHa TakKMM UYMHOM, LLO MaTepian MalXKe KOMKHOI NeKLii 3aKpinieTbea
BMKOHAHHAM 3aBAaHHA KOMMN'IOTEPHOro NPaKTUKYMy. 3aBAaHHA CTYAEeHTU OTPMMYIOTb 3a3ganerigb i Ha
AyQUTOPHOMY 3aHATTI Nig KEpPiBHMUTBOM BMK/Iagada BUMPABAAKOTb NMOMWJIKM B Pasi iX HAABHOCTI Ta
BiZANOBIAAlOTb HA 3aNMTAHHA WOA0 NPOrpamHoi peanisauii Ta TeopeTUYHUX 3acag poboTu.

AKicTb camoCTiMHOT POBOTM NEPEBIPAETLCA HA 3aHATTAX KOMMN' IOTEPHOIO NPAKTUKYMY.
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! MeToamnuHo0 pasoto YHIBEPCUTETY — AN 3araNbHOYHIBEPCUTETCHKUX ANCLMUMAIH.



