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Kamnyc

Mporpama HaB4YaNbHOI AUCLUNAIHU

1. Onuc HaBYaNbHOI AUCUMNAIHMK, iT MeTa, NnpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

MeTolo aucumnaiin “AHaniTuka o6pobKu AaHMX B CEHCOPHUX meperkax” € HabyTTa 3HaHb Ta

NPaKTUYHUX HAaBMYOK BMKOPUCTAHHA CYy4aCHUX METOAIB Ta aAropuTMIB 3 aHaNiTUKM 0O6POBKM AaHMX B
CEHCOPHUX MEPEK.

Mpeametom aucumniiny “ AHaniTMKa o6pobKK gaHuX B CEHCOPHUX mepexKax ” € cepis niaxois,
iHCTPYMEHTIB | BUKOPUCTAHHA CyYaCHUX METOAIB 3 aHaNiTUKM 06POBKM AaHNX B CEHCOPHUX MEPEK.

OCHOBHIi 3aBAaHHA KPeaUTHOro MOAYNA.
3rigHO 3 BMMOramu nporpamu HaByanbHOI AUCUMNAIHWU CTYAEHTU MNiCNSA 3aCBOEHHA KPeaUTHOro

MOAYANA MatoTb NPOAEMOHCTPYBATM TaKi pe3yabTaT HaBYaHHA:

3aranbHi KomneTeHu;ii:

- 34aTHICTb NPOBOAUTUN AOCNIAKEHHSA Ha BigNoBiAHOMY piBHI (3K 3);

- 34aTHiCTb reHepyBaTK HOBI igei (KpeaTuBHicTb) (3K 5).

®daxoBi KOMNETEHTHOCTi:

- 34aTHiCTb po3pobnATM, aHanisyBaTW Ta 3acTOCOBYBATM chneumdikauii, cTaHA4apTH, npaBuna i
pekomeHaaUii B chepi iHKeHepii nporpamHoro 3abesnedyeHHs (PK-5).

- 30aTHICTb MPOEKTYBaTM Ta PO3POOAATU NPOrpamHi CUCTEMM 3 BUKOPUCTAHHAM METOAIB

iHTeNeKTyanbHOro aHanisy gaHux (PK-11);

- 30aTHICTb NPOEKTYBaTN Ta po3pobaaTh nporpamHe 3abesneyeHHa gnsa poboTtn B xmapi (PK-14).
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- BUOMpaATM ageKkBaTHi MeTOAM MALUIMHHOTO HAaBYaAHHA, BKAOYAOUM MeToau rMMHBOKOro HaB4yaHHA,
Ta BMKOPWUCTOBYBATW iX A1 HaNaAWTyBaHHA HEMPOHHUX MepPeXK ANA BUPIWEHHA KOHKPETHWUX 3aAad
NPOrHo3yBaHHA, KepyBaHHA, KnacudikaLii Ta iHTeNeKTyaIbHOrO aHanisy gaHuXx.

3rigHo 3 Bumoramu OINM/OHM IHXeHepia nporpamHoro 3abesneyeHHs iHTENEeKTyaNbHUX
Kibep- Gi3MYHMX cuCTEM B eHepreTuui, CTYAEHTU MicnAa 3aCBOEHHA HaBYa/bHOI AMCUMNMAIHM MaloTb
NPOAEMOHCTPYBATU TaKi pe3ynbTaTv HaBYaHHA.

MporpamHi pe3ynbTaT HaBYAHHA:

- po3pobnATM, aHanizyBaTn, OBFPYHTOBYBAaTM Ta CUCTEMATM3YBATM BMMOIM [0 MPOrpPaMHOro
3abesneyeHHn (MPH 5);

- 36MpaTn, aHanisyBaTu, OLiHIOBAaTU HEObXiaAHY ANA PO3B’A3aHHA HAYKOBUX i MPUKNALHUX 3aAad
iHpopMaLito, BUKOPMCTOBYIOUYM HAYKOBO-TEXHIYHY NiTepaTypy, 6a3u gaHux Ta iHwi gaxxepena (MPH 17);

- BMIiTM MpPOEKTyBaTM Ta po3pobnATM nporpamHi CUCTEMU 3 BUKOPUCTAHHAM METOAIB
iHTeNneKTyanbHoro aHanisy gaHux (MPH 19);

- BMiTW NPOEKTYBaTK Ta po3pobasaTK NporpamHe 3abesnedyeHHs ana pobotu B xmapi (MPH 22).

2. MpepeKkBi3nuTU Ta NOCTPEKBI3UTU AUCUUNAIHM (MicLe B CTPYKTYPHO-NOTiYHili cxeMi HaBYaHHA 3a
BiANOBiIAHOIO OCBITHLOIO NPOrpPamolo)

Oucumnnida MmicTUTb YOTUPU KPeauTu.

BMBYEHHA AMCUMNAIHW CNMPAETbCA Ha 3HAHHA, OTPMMAHI 3a MNPOrpamolo nonepeaHix pPokKis
HaBYaHHA 3a cneuianbHicTi0O 121 IHXeHepia nporpamHoro 3abesnedveHHa. CTyaeHTM MatoTb AOCBig Y
imnepaTMBHOMY, 06’€EKTHO-OpiEHTOBAHOMY i GYHKLiOHAZIbHOMY NPOrPamyBaHHi.

BuKknageHMn maTepian moxe OyTU IHCTPYMEHTA/IbHOK OCHOBOK A4 MiArOTOBKM MaricTepCbKux
avcepTauin.

MixgucumnniHapHi  38’A3KM  3abe3neuytoTbca  gucumnniHamu: «BigData B eHepretuui»,
«ObpobneHHA HaABENMKUX MACUBIB AaHux» «MaTemaTuyHi MeToauM MOAENt0BaHHA CUCTEM 3
po3noAifneHnmm napameTpamm», «Po3pobKa 3aCTOCYHKIB IHTEPHETY peyeirt Ta CEHCOPHUX MEpPEX B
eHepreTmui».

3micT HaBYaNIbHOI AUCLUNIHN

Po3pin. AHanituka loT. Besneka loT-npucrpois
Tema 1. AHaniTmka gaHux. CTPYKTypOBaHi/HECTPYKTYpOBaHi AaHi.
Tema 2. MawwuHe HaB4YaHHA. Mogeni MalWnHHOIro HaBYaHHA. [OPIBHAHHA MEeTOAIB.
Tema 3. AHaniTMka Be/IMKMX AaHuX. IHCTpymeHTW i TexHosorii. MapanenbHa o6pobka AaHux.
Po3nogineHa aHanitnka. MepexxeBa aHaniTnKa.
Tema 4. Kibepbesneka loT.
Tema 5. ATaku Ha loT. @i3nyHa i anapatHa 6e3neka. Kpuntorpadgis.

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 loT solutions by implementing sensors,
communication infrastructure, edge computing, analytics, and security

3. David Hanes. IoT 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 loT, 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. Scott J. Shackelford. The Internet of Things: What Everyone Needs to Know

DopaTtkoBa 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

HaBYanbHUMA KOHTEHT

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

NeKuilHi 3aHATTA

Ne Ha3Ba Temu nekKu,ii Ta nepenik OCHOBHMX NMUTAHb

MoHATTA IHTepHeTy peyelt (IoT). Ekocuctema loT.

ApxiteKktypa loT. MNopisHAHHA. Mogenb |0T. PiBHi mogeni. CtaHaapTusauia mogeni loT.

CTPYKTYpOBaHi/HECTPYKTYpOBaHi AaHi.

1
2
3 AHaniTMKa gaHux. AHaNITUKA BENUKNUX AQHUX.
4
5

Mopaeni malwmMHHOro HaB4YaHHA. MNopiBHAHHA MeToL,iB.

NabopartopHi 3aHATTA

OCHOBHi 3aBAaHHA UMKAY NabOPaTOPHMX 3aHATb NOAArAlOTb Y HAbYTTi CTyAEHTAaMM NPaKTUYHUX
HaBUYOK 3 BUKOPUCTAHHA CneLiani3soBaHOro nporpamHoro 3abesnevyeHHA aHaNiTMKM 06pO6bKKN AaHMX Ta
peanisauii aAropnuTMiB MaLWMHHOIO HaBYaHHA
Ne
3/n

1 | NporpamyBaHHA ceHCopiB Pi3HMX Nnatdopm

Ha3Ba Temun 3aHATTA

be3snpoBoaoBa KOMyHiKaLis ceHcopiB. MeperkeBi 3’egHaHHA

3 MexaHi3am Deep Learning gna aHanisyBaHHA BEIMKMX MACUBIB AaHMX

5. CamocrTiiiHa po6oTa cTyaeHTa/acnipaHTa

Ne HasBu Tem i nnUTaHb, WO BUHOCUTHLCA Ha CAMOCTIMHE onpaLoBaHHA Ta NOCKM/IaHHA Ha
3/ | wasuan bHY NiTepaTtypy

Tema 1 MalmnHHe HaBYaHHA
1 OcCHOBM MaWUMHHOIO HaBYaHHA




TeopeTUyHi 3acagm malmMHHOro HaB4yaHHA [9]. KoaysaHHsA Ta niarotoBKa gaHux Mllib.
MacwTabyBaHHs Ta BMbip xapakTepuctuk. MLlib Model Training. OuiHka moaeni
MAaLUMHHOrO HaBYaHHA [5].

2 HaByaHHs 3 yuntenem (Supervised Learning).

MeTopa cToxacTUyHOro rpagieHTa SG. JlorictnuHa perpecia. MpuHLMN MakCMmymy
npasaonoAibHocTi i norapndmivyHa GyHKLiA BTPaT. MeToa, cCToXaCTUYHOTOo rpagieHTa ans
norapuéemivyHoto GpyHKUii BTpaT. MaTeMaTU4YHi OCHOBM MeTOAY ONOPHUX BEKTOPIB.
3aBAaHHA KBaZApPaATMYHOrO NPOrpaMyBaHHA i ABOICTa 3aaa4a. Mobyaosa Aagep AnA
MeToAy ONopHUX BEKTOPIB. Kputepii AKOCTi KnacudiKauii: YyTAnBICTb i cneymdivHicTb,
ROC-kpwmBa i AUC, TouHicTb i noBHoTa, AUC-PR [6, 9, 13, 15].

3 HaByaHHsA 6e3 BunTens (Unsupervised Learning).

MocTaHOBKa 3aBAAHHA Knactepu3sau,ii. [MlocTaHoBKa 3aBaaHHA Semisupervised Learning,
npuKnagu 3actocyBaHHA. Anroputm k-cepegHix i EM-anroputm gna noginy Faycosckoi
cymiwi. Anroputm flaHca-Binbamca Ta oro okpemi Bunagku. Anroputm nobyaosu
AeHaporpamu. BusHauyeHHsa ymncna knactepis. CUHIYNAPHUIA PO3KAAL B 3aadi SHUXKEHHA
po3mipHocrTi. Alternating Least Squares 3 BukopuctaHHam Spark [6,9, 13, 14, 15].
Tema 2 O6pobka gaHux

4 PekomeHaaLinHi cuctemu.

3aBaaHHA KonabopaTnBHOI dinbTpaLii, TPAH3aKUIMHI AaHi | MaTpmua cy6'ekTU-06'eKTH.
Collaborative Filtering and Recommendation [5, 3, 9, 13].

5 MepcneKTUBHI HAMPAMKN PO3BUTKY NPOrPAaMHMX 3aCTOCYHKIB i MALWMHHOIO HaBYaHHA.
Pu3uMKn, noB’A3aHi 3 3aCTOCYBaHHAM HaABENMKUX AaHUX. [Tpobaema KOHIAEHUMHOCTI.
HDatndikauis [11].

Tema 3 be3sneKa cuctem IHTepHeTy peyei
6 AHaTomina KibepaTak Ha loT-npuctposnx.
7 ®i3nyHa Ta anapaTtHa 6e3neka.

MoniTUKa Ta KOHTPO/Ib
6. MoniTMKa HaBYANbHOI AUCUUNNIHK (OCBITHBOro KOMMOHEHTA)

3aCcTOCOBYHOTHCA CTpATerii aKTUBHOIO i KONEKTUBHOIO HABYaHHA, AKi BM3HAYalOTbCA HACTYNMHUMMU
METOAAaMM | TEXHONOTIAMM:

1) metogmM npobnemHoro HaB4yaHHA (NPO6GAEMHMIA BMKNAZ, YaCTKOBO-NOLUYKOBWUIN (€BPUCTUYHA
becina) i pocnigHNUbKMN meToa);

2) ocobuCTicCHO-OpiEHTOBaHI (pO3BMBatOYi) TEXHONOTii, 3aCHOBaHI HAa aKTMBHUX ¢dopmax i meTogax
HaBYaHHSA ( XMO3KOBUIA LUTYPMY», «aHani3 CUTyaLin» ANCKYCiA, ekcnpec-KoHdpepeHLis);

3) iHpopMaLiiHO-KOMYHIKaLiliHi TexHonorii, Wwo 3abe3neyytoTb NPoHAEMHO-AOCAIAHNLBKNUIMA
XapaKTep Npouecy HaBYaHHA Ta aKTMBI3aLLil0 CaMOCTIMHOI POBOTK CTYAEHTIB (eNeKTPOHHI npe3eHTaLil
ONA NeKUiMHUX 3aHATb, BUKOPUCTAHHA ayAio-, BiAeo-NiATPUMKM HAaBYa/IbHUX 3aHATD).

4) nekuiiHi Ta NabopaTopHi 3aHATTA BIAHOCATbLCA [0 ayAUTOPHUX 3aHATb. BigBigyBaHHA
ayANTOPHMX 3aHATb € 060B’AI3KOBUM;

5) npaBuK/ia NOBeAiHKM Ha 3aHATTAX: aKTUBHICTb, NiAFOTOBKA KOPOTKUX 4ONOBIAEN UM TEKCTIB,
BiIKNtOYEHHA TenedoHiB, BMKOPUCTAHHA 3acobiB 3B’A3Ky A/1A NOLWYyKYy iHGopMaLji Ha Tryra-aucky
BMK/1a4a4a Yn B iHTepHETI TOLWO;

6) npaBuna 3axucty nabopaTtopHux pobiT. Ha nabopaTopHMX 3aHATTAX CTYAEHTM nig
KEPiBHULTBOM BWKAa4aya BWMBYAOTb METOAMKY EKCMEPUMEHTANbHUX AOCAIAKEHb. Ha KOXHIl
NabopaTtopHin poboTi cTyaeHTN opopMAAIOTb 3BIT Y NTMCbMOBOMY BUrAsAAi. [lo 3BiTy 3aHOCUTbLCA nepebir
pocnigy, Moro pesynbTaTv i Oat0TbCA MOACHEHHA OTPUMAHMX Pe3y/abTaTiB 3 ypaxyBaHHAM MOXMOOK
E€KCMEPUMEHTY.

7) iHguBiayanbHi 3aBAaHHA 3 gucumnniHn  (pedepaTn, po3paxyHKoBOi, rpadiyHi,
TOWO)  BMAAOTbCA CTyAeHTaM B TepMiHW, nepeadayeHi  BUWMM  HaBYa/IbHUM



3aKNagom. IHAMBiAyanbHi 3aBAaHHA BMKOHYIOTbCA CTyAEHTOM CaMOCTIlHO
NpPU KOHCYNbTYBaHHI BUKNagayem. JlonycKaloTbCA BUMAAKM BUKOHAHHA KOMMAEKCHOI TeMaTUKU
KinbKOMa CTyaAeHTaMM.

8) npaBuaa MNPU3HAYEHHA 3a0X04yBasibHMX 6aniB: CBOEYACHE BMKOHAHHA Ta 3434a
nabopaTtopHux, iHAMBIAYaNbHMX 3aBAAHb, HECTAHAAPTHMI Niaxia A0 BUpPiLLEHHA NEBHOro 3aBAaHHA;

npaBuaa Npu3HaveHHA WTpadHMx 6anis: HECBOEYACHE BUKOHAHHA 1abopaTopHMX Ta

iHAMBIAYaNIbHUX 3aBAAHb, @ TaKOX KOPMUCTYBaHHA AOMOMIKHMMM 3acobamu (HanpuKknag, mobinbHui
TenedoH, KOHCNEKT NeKLil) Nig Yac BUKOHaHHA KOHTPOJIbHOI poboTu.

9) noniTMKa AeAnaliHiB Ta NepeckaagaHb: HEBYAaCHO BUKOHaHI Ta 3aaHi nabopatopHi pobotu
OLLIHIOIOTbCA HUMKYOIO OLiHKO (-10-20% Big 3aranbHOT NiACYMKOBOI OLLiHKM).
10) MoniTMKa WOoA0 aKageMivyHoi 406poUYECHOCTI: NMCbMOBI PO6OTU MOXKYTb NEPEBIPATUCA Ha

HaABHICTb NnariaTy i AONYCKAOTbCA A0 3aXMCTY i3 KOPEKTHUMWU TEKCTOBUMM 3aN03UYEHHAMM He Binblue
40%. CnncyBaHHSA Mif, 4ac KOHTPObHUX PODBIT Ta eK3ameHiB 3a60pPOHEHi.

11) iHWi BMMOTM, WO He cynepeyaTb 3aKOHOAABCTBY YKpaAiHM Ta HOPMATUBHMUM OOKYMEHTaM
YHiBepcuTeTty:

e ONITMKA WOAO0 BiABiAYyBaHHA: BiABiAyBaHHA 3aHATb € OOOB’A3KOBMM KOMMOHEHTOM
OLHIOBAHHSA, 3a fIKe HapaxoBylTbCA 6anu. 3a 06’eKTUBHUX NPUYUH (NiATBEPANKEHUX AOKYMEHTANbHO)
[,03BONAETLCA NEPeCKNaAaHHA NPONYLEHUX TEM KypCy.

® MONITUKA WOAO BMKOHAHHA 3aBAaHb: MO3UTMBHO OLIHIOETLCA BiANOBIAANBHICTb, CTAPAHHICTD,
KpeaTuBHICTb, QyHAAMEHTa/IbHICTb.

7. Bupau KOHTPOJIIO Ta PeMTUHroBa CUCTEMA OLiHIOBaHHA pe3y/ibTaTiB HaBYaHHA (PCO)

1. OuiHKa 3 AuCUMNNIHM BUCTABAAETLCA 3a 6aratobanbHOW CUCTEMON, 3 NOAA/bLIMM
nepepaxyBaHHAM y 4-6anbHy.

2. MaKcumarsbHa Kinbkictb 6anis 3 gucumnnniim aopisHioe 100.

3. HapaxyBaHHs 6aniB no oKpemunx Buaax poobit:

PenTUHT cTyaeHTa 3 KpeaAUTHOro MOAyYA CKAadaeTbes 3 6anis, WO BiH OTPUMaB 3a:

- BMKOHaHHA MPAKTUYHUX POOBIT;
HanucaHHA KOHTPOIbHOT pob6oTn (MKP).
Cuctema penTUHrosmx (Barosux) 6anis Ta KpuTtepii oUiHIOBaHHA

1.BMKOHaHHA NPaKTUYHUX POBIT
OuiHtoeTbeca 3 poboTtun, nepeabayeHmx poboyoto nporpamoto. MaKkcumanbHUn Barosuii 6an r/1P

=60
Cyma Barosux 6aniB npakTUYHUX PobIT:
Makcmumarnb

N n. . HWUI
Hasga npaktuyHoi poboTtu .
p. BaroBuu

6an

MporpamyBaHHA CEHCOPIB Pi3HMX NAATHOPM. 20

2 be3npoBoaoBa KOMyHiKaLia ceHcopiB. Mepexkesi 3’ eaHAHHSA. 20

MexaHiam Deep Learning anA aHanisyBaHHA BEe/IMKMX MacCMBIB 20

3 OaHUX.
Paszom 60

OuiHtoBaHHA nabopaTopHUX pobiT:

—AKWO poboTa BMKOHAHA HeBYacHO 3HimaeTbcA 10-30% Big, MakKcMManbHOI KinbKocTi Ganis
(KiNbKiCTb NPOLLEHTIB 3aN1€XKUTb Bif, TEPMiHY 3ani3HEHHS);

—AKWO poboTa BMKOHAHA HE CaMOCTIMHO Ta MPOCTEXKYETbCA He iHAMBIAyasbHE BUKOHAHHS TO
3HimaeTbcs 50% Bif, MakcMManbHOI KinbKocTi 6anis.;



—AKLWO B MNPOrpami He BUTPMMAHI OCHOBHiI NpaBW/ia CTBOPEHHA MNPOrPaMHUX MNPOAYKTIB
(MogynbHIcTb, APYXKHIN iHTepdeNCc, HaABHICTb KOMEHTapIB Ta T.N.) 3HIMAETbCA 5%.
2.MoaynbHWIA KOHTPONb

Ha ogHOMY 3 neKuUiiHUX 3aHATb NPOBOAUTLCA MOAY/IbHA KOHTPO/IbHA poboTta: MaKkcMManbHUiA
Barosui 6an rMKP = 10.
OuiHloBaHHA MOAY/IbHOI KOHTPOIbHOI POHOTU BUKOHYETHCA HACTYMHUM YMHOM:

—AKLWO Ha BCi NMTAHHA AaHi MOBHI Ta YiTKO apryMmeHTOBaHI BiANOBiAi, KOHTPO/IbHA BMKOHAHa
0OXalMHO, 3 IOTPUMAHHA OCHOBHUX NpaBu, To BUCTaBAseTbea 9 - 10 banis;

—AKLWO MEeTOAMKA BMKOHAHHA 3anponoHOBAHOro 3aBAaHHA po3pobaeHa BipHO, ane gonyuweHi
HENPUHLUMMNOBI NOMUJ/IKK Y TEOPETUYHOMY ONUCi ab0 po3paxyHKax, TO BUCTaBAAETLCA 6 - 8 6anis;

—Bia 3 go 5 6aniB HapaxoBYETbCA, AKWO METOAMKA BMKOHAaHHS 3aBAaHHA po3pobieHa B
OCHOBHOMY BipHO, ane AONyLeHi AeAKi 3 HACTYNHUX MOMMUAOK: NOMWAKK Y NpeacTaBaeHi BUXIAHUX
OAHWNX, He 0B6rpPyHTOBAHI TEOPETUYHI PilLEHHA, MOMUIKN Y METOANL, PO3PaXyHKiB;

—HWKYe 3 6aniB HapPaxoBYETLCA, AKLLO 3aBAaHHA He BUKOHaHe abo gonyueHi rpybi nomuaku.

3. 3anik

3aniK BigbyBaeTbCA y NMCbMOBIM dopmi. MakcMmanbHa OLiHKa 3a 3aiK ckiagae rEK = 30 banis.
YMOBU NO3UTUBHOI NPOMIXKHOI aTecTau,ii

[Ona oTpuMmaHHA ,,3apaxoBaHo” 3 NepLloi NPOMIKHOI aTecTalil CTyAeHT NOBUHEH MaTU HE MeHLlle,
Hi*K 12 6aniB (3a yMOBM, LLLO 33 8 TUXKHIB 3riAHO 3 Ka/JieHAAPHMM NJAAHOM KOHTPO/IbHUX 3aX0/iB CTYAeHT
noBMHEH oTpuMaTn 24 6anu).

[Ona oTpMmaHHA ,3apaxoBaHO” 3 ApPyroi NPOMiXKHOI aTecTauii CTYAEeHT NOBUHEH MaTW He MeHLlle,
Hi*k 40 6anis (3a ymoB#, WO 33 14 TUXKHIB 3riAHO 3 KaleHAAPHUM NJIAHOM KOHTPO/IbHUX 3aX0AiB CTYAEHT
noBMHEH oTpuMaTn 76 6anis).

Po3paxyHoK wkanu (R) penTtuHry:
Cyma BaroBux 6aniB KOHTPONbHUX 3aXOAiB MPOTArOM CEMECTPY CKNALAE:
R=60 +10+30 = 100 6anis

TaKMM YMHOM, PEUTMHIOBA LLIKaNa 3 KpeaAnTHOro moayns cknagae 100 6anis.

YMOBM A0NYCKY A0 iCNUTY: 3apaxyBaHHA BCiX 1abopaTOpHMX PobiT, @ TaKOXK CTapTOBUM PEUTUHT I 2
40 6anis.

Ona oTpMaHHs CTyaeHTOM BignosigHMxX ouiHoK (ECTS Ta TpaauuiiHux) Moro pemTMHroBa OuiHKa
RD nepeBoauTbCs 3rigHO Tabanui:

Tabnunus BiANOBIAHOCTI PENTUHTOBUX DaniB OLIHKAM 33 YHIBEPCUTETCbKOIO LLKANOHO:

Kinekicme 6anie OuiHKa
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 Jobpe
74-65 3a40BiNbHO
64-60 JocTtaTHbO
MeHwe 60 He3apoBinbHO
He BUKOHaAHi ymOBM A0NYCKY He ponyweHo

8. [opatkoBa iHpopmauia 3 gucumnniHm (OCBITHLOro KOMMNOHEHTA)

MeToguuHi peKkomeHaauii

[Nna KpalLoro 3aCBOEHHA mMaTepiany AUCUMNNIHU PEKOMEHAYETLCA BUKOPUCTOBYBATU Ha NEKLiAX
MYNbTUMEAiMHI 3aC0bM HaBYaHHSA, AKi A03BONAIOTb iIHTEHCUGiIKYBaTM HaBYabHUI NpPoOLEC, CTUMYNOBATH
PO3BUTOK MWC/IEHHA Ta YABM CTYAEHTIB, 36i/bllyBaTM 06CAr HaBYaNbLHOrO MaTtepiany ANA TBOPYOro



3aCBOEHHA | BUKOPUCTAHHA MOro CTyAeHTaMM, BUKAUKATKU 3aLiKaBAEHICTb Ta NO3UTUBHE CTaB/IEHHS A0
HABYaHHSA.

MeToanKa nobypoBaHa TaKMM UYMHOM, WO MaTepian MamKe KOMHOI NeKuii 3akpinatoerbca
BMKOHAHHAM 3aBA4aHHA KOMN'IOTEPHOro NPaKkTUKYMy. 3aBAAHHA CTYAEHTU OTPUMYIOTb 3a34anerigb i Ha
AYAMTOPHOMY 3aHATTI Mig, KEpPiBHMUTBOM BWMKAaZa4va BUMPaBAAKOTb MOMMAKWU B pasi iXx HaABHOCTI Ta
BiANOBIAAOTb HA 3aNUTaHHSA WOAO NPOrpamMHoI peanisal,ii Ta TeOpeTUYHMX 3acag, poboTu.

AKicTb camMoCTiINHOT POBOTU NEPEBIPAETLCA HA 3aHATTAX KOMM IOTEPHOIO NPaAKTUKYMY.

PoGouy mnporpamy HaB4YaJbHOI AMCHMIUIIHU (cmialdyc): «AHAJITHKA OOpPOOKM [JaHUX B CEHCOPHHX
MepexKax»:

Craaneno nipodecopom kadenpu II13E, a.1.1., momn. demoposoro HaTtamiero BomoaummrupiBHOO
YxBajeno kadenporo II13E (mportoxom Ne28 Big 15.05.2023 p.)

Ioromkeno Metoanunoro kKoMiciero pakymnbrery' (mporokon Ne 9 Bix 26.05.2023 p.)

'MeToguuHoo pagoio yHiBEpCUTETY — ANA 3araibHOYHIBEPCUTETCHKUX AUCLMMAIH.
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