AOJATKOBI PO3’5ICHIOBAJIbHI MATEPIAJIM IIOJ10 BUBOPY HABYAJIbHUX
AACHUILIIH U1 310BYBAYIB BUIIOI OCBITH, _
AKI HABYHAIOTBCA HA ®AKYJIBTETI IHPOPMAINIMHUX TEXHOJIOI'ITAX

IIpn BMOOpPI HaBYAJBLHUX AMCHUILIIH (i3 3alIPONOHOBAHOIO MepeiKy, SIKMi PO3MillleHO Ha
caiiti ymiBepcurery https://isul.khmnu.edu.ua/isu/pub/students/selsubjects.ophp B ocoducromy
Kka0iHeTi B iHpopMauiiiHiii cucTeMi), MPOCUMO 3BEPTATH YBAary Ha HACTYIi 0CO0JIMBOCTI:

1. HaBuanpHi JAWCHMIUIIHU, SKi TPOMOHYIOThCS 10 BHOOpPY CTyAeHTamu, € TpodeciiiHo-
OpPIEHTOBAaHMMH ISl CHEI[aIbHOCTEH, $Ki 3aKpilUIeHI 3a BIAMOBIAHUMH BHUITYCKOBUMH NPOMUILHUMH
kadenpamu. Hampukian, mepenik HaBYaIbHUX JUCHUIUIIH 3 1HGOPMAIIHHUX CHUCTEM Ta TEXHOJOTIH
MIPOTIOHYETHCS K MOTIUOJICHHS PodeCiitHOT MiArOTOBKH /IS 3100yBaviB BUIOT OCBITH, III0 HABYAIOTHCS 32
creriaibHicTIO 126 iHpOpMaIiiiHi CHCTEMH Ta TEXHOJIOTil. AHAJIOTIYHO, 1 AJIS BCIX PEIITH CIEIiaTbHOCTEH,
3a SIKMMH 3all04aTKOBaHO Ta (YHKIIOHYIOTh OCBITHI IPOrpPaMH, IMPOIMOHYIOTHCS BIAMOBIAHI MEPENTIKU 3a
(haxoM came THUX CIeHiaIbHOCTEH.

2. He Bci HaBYajbHI TUCHUIUIIHUA BITHOCATHCS 10 MPOodeciifHOl MiAroOTOBKH I 3100yBaviB BUIIOT
OCBITH, SIKI HaBUYAIOThCS Ha (akynpTeTi iH(opMaliiiHuX TexHoNorid. TakuxX HaBYAIBHUX IUCIMILIIH
Hebarato 1 /10 HHMX, HANPUKIAM, BIJHOCATHCSA: aHTIIIMChKAa MOBA, (ppaHIly3pKa MOBa, ICITAHChKAa MOBA,
IIOJIBCEKAa MOBa, HIMEI[bKa MOBa Ta iH. Ajle I BUKJIAJaHHS TaKMX HaBYAJIbHUX AUCLHMIUIIH € BIAIOBIIHI
HEBUITYCKOB1 Kadeapu, 30KpeMa, Hampukiaj, kadeapa iHO3eMHUX MOB (Ii€r0 Kadeaporo 3ampornoHOBaHO
CTYyZICHTaM /Il BUBYEHHS TaKi HABUAIbHI AUCUUILIIHK). B yHIBepcUTeTI s IHIIMX MPEIMETHUX 00JIacTei
kadenpamu (paxkyiabTETIB MOXKYTh IPOMOHYBAaTUCh 3100yBadyaM JUCLUILIIHYU, HAIPUKIIA] €KOHOMIYHOTO YH
TYMaHITapHOTO CIIPSIMYBaHHSI.

3. KoxHa HaBuanbHa JUCHMILIIHA 3aKpilIeHa 33 MEBHOK KOHKPETHOI Kadenporw. MoxyTb OyTH
BUTQ/IKM, KOJM HaBYaJIbHA ITUCHUILUTIHA MOBTOPIOETHCS 0araropazoBo, TOOTO 3akKpiluieHa 3a PI3HUMHU
kadenpamu. B Takomy BuUMagKy mpu BH3HAUY€HHI BUOOpPY MOTPIOHO YBa)KHO aHAI3yBaTH ii 3MICT, SKHiA
MOJKHA MEPETIIHYTH CaMe Ha CTOPIHII KOHKPETHOI KadepH Ta, BiAMOBIIHO, BUKJIA1a4a, SIKUH BUKJIAIATUME
IO TUCIHILTIHY.

4. VYHIBEpCUTCTCHKUH KaTajJor BHOIPKOBHX IUCHMIUIIH HIOPIYHO OHOBIIOETHCS (HABYAJIBHI
JUCHUIUTIHU JOAAIOTHCS 1 BUIY4YaloThes). ToMy, mia 4ac BUOOPY MUCHMILIIH MOTPIOHO BpaxoBYBaTH, IO
MEBHI TUCHMIUIIHA B HACTYIIHOMY POIl MOKYTh OyTH BWJIYYEHI 3 KaTaJory, i mpu OakaHHi ix oOupary,
MOTPIOHO HE BIKJIAIaTH MUTAHHA iX BUOOPY Ha HACTYIHI POKHU.

5. BuBueHHs 1HO3eMHHX MOB (MpH iX BUOOp1 Ha pik) Oyjae 3A1MCHIOBATHCH B JIBOX CEMECTPax 3
nojiioM MiHiMyM 1o 2 kpeautu €KTC Ha cemectp, T00T0 4 kpeautu €EKTC Ha HaBUanbHMI PiK, aje MOXKe
OyTu 1 OuIbIIIE (B 3asI€KHOCTI BiJl KUTbKOCTI KpeauTiB EKTC mis Bubopy y ceMectpi 1 OakaHHS CTY/IEHTA).

6. Bci HaBYanbHI AUCHMILIIHY, SKi 00upatuMyThes ctyneHtamu OIT, 3aBepuryioTs Takow GopMoro
KOHTPOJIIO SIK 3aJIIK.

7. Jdns 3700yBaviB BUINOI OCBITH BCiX TPbOX OCBITHIX pPiBHIB (0akanaBpChbKOro, MaricTepchbKoro,
nokTopu ¢inocodii) Bci mpodeciiiHl TUCHUIUIIHA BUIBHOTO BHOOpY, IO TPOMOHYIOThCS Kaderpamu
¢bakynpTeTy iHPOPMaLIHHIX TEXHOJIOT1H, MatOTh 00CAT 10 § KPEJUTIB.

8.3 MeToro pO3yMiHHS TOCTIIOBHOCTI BHBYEHHS HABYAJIbHHX MJUCHUIUIIH 3a KypcamMH Ta
cemectpamu, kKadpeapamu DIT po3pobieHO BiINOBIIHE pPEKOMEHJALiiHE NpenCTaBIeHHS HaBYAIbHUX
JUCIUIUIIH 3 1X TpeJCTaBlIeHHAM 3a Kadeapamu, ceMecTpaMu Ta OCBITHIMHU TporpamMamu (IuB. TaOJIHII
micast Tekery). Lli pexkomenmanii Bixg kadenp He € o0Oo’siskoBumH. [Ipu QopmyBaHHI Ipyn CTyACHTIB
(KUIBKICHO 3T1IHO BHUMOI YHIBEPCUTETCHKOTO TIOJOXEHHS NP0 PEKOMEHJOBAaHY MIHIMAJIbHY KIJIbKICTh
CTYZAEHTIB Juid (OopMyBaHHS TpyIH) 3 BpaxyBaHHSAM MOXJIMBOCTEH Kadenp (Moke OyTH MEHIIA KUJIbKICTH
CTYIEHTIB, HIX pPErjJaMeHTOBAaHO YHIBEPCUTETCHKUM TIOJOXKEHHSIM IPO MiHIMAJIbHY PEKOMEHIOBaHY
KUIBKICTh CTYJEHTIB B TpYIIi, AKIIO Kadeapa Moke 3a0e3MeUuTH BUKIATAHHS AUCIUILIIHU IS MEHIIOT
KUIBKOCTI CTYJEHTIB B IpyIll) HaBYaJIbHI JUCHUHUIUTIHY 13 PEKOMEHJ0BAaHOIO KadeapaMu MEpeniKy MOXKYTb
BUKJIA/IaTUCh HA IHIIUX Kypcax Ta B IHIIUX cEMeCTpax.

9. 3100yBavi BUIIOI OCBITH MOXYTh BHOMpATH HaBUAIbHI IUCIHIUIIHK 3 YCiX OCBITHIX piBHIB
(OakanaBpChKOTO, MaricTepchbKOro, TOKTOpiB ¢inocodii) 3 kaTanory Bcix ¢akynpTeTiB yHiBepcutery. [Ipu
3M1iCHEHH1 BHOOpY HEOOXiAHO BpaxoBYBaTH MOTpeOy MiHIMaIbHUX 0a30BUX 3HaHb 3 00pPaHOT TUCLHUILTIHY,
SIKIIO BOHA HE 3 Meperiky NpodeciiHuX OCBITHIX KOMIIOHEHT CBO€ET OCBITHBOT MMPOTpamMH CIeLiaJbHOCTI.

3n00yBaui OP nokropa ¢inocodii MoXXyTh BUOMpPATH HaBYAIbHI JUCHMIUIIHU 3 IBOX OCBITHIX PiBHIB
(maricTepcbkoro, JOKTOpiB (imocodii) 3 Karajmory BciX (akyJIbTETIB YHIBEPCUTETY, a TaKoX 3a
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BIJIMMOBITHOTO OOTpYHTYBaHHs 1 3 Karanory aucuuiunii OP GakamaBpa. Ajsie mepenik oOpaHuX JUCIUTUIIH
NOTPiOHO MOTOUTH 3 HAYKOBUM KEPIBHUKOM.

10. Bubip aucuururid micis 3aTBEp/KCHHS HE MOXe OyTH 3MiHEHHWH, 1 BCl oOpaHl HaByajbHI
JTUCIUIUTIHY, SIKI 3aTBEPIKEHO 3TiTHO MPOIEAYPH, CTAlOTh YaCTUHOI HABUAIBHOIO IUIAHY HACTYIHOTO
HABYaJIBHOTO POKY.

11. Bubip mucrurutia 3mobyBauamu OP OGakanaBpa 3mIMCHIOETBCS TUTBKM Ha OJIUH (HACTYITHHN)
HaBYaJIbHUHU PiK.

12. 3n06yBaui OP marictpa 3aiiiCHIOIOTH BHOIp HaBYAJIBHUX JUCIHIUIIH Ha MOYAaTKy HABYAJIHHOTO
poky. 3mo0yBaui OP marictpa, siki HABYAIOThCS 32 OCBITHHO-HAyKOBOIO MPOTPAMOI0, MPOTSATOM HaBYaHHS
3MIACHIOIOTh BUOIp /BiUi: Ha MOYATKy HAaBYaHHS Ui MOTOYHOTO HABYAIBHOTO POKY; Ha MEPIIOMY Kypci
OOMPAaIOTh AUCIHILIIHY IS APYTOTO KypCy.

13. 3n00yBaui OP mokrtopa ¢inocodii 3MiHCHIOTh BUOIp HABYAIBHUX MUCHHUIUIIH HA IMOYATKY
HABYaJIBHOTO POKY.

14. Tlpono3umii cTyAeHTIB 3 BHOOPY MMCIMIUIIH CHCTEMAaTU3YIOThCS JCKAaHATOM JUIsl 3a0e3MeUeHHs
BHUKJIQJIaHHS OOpaHWUX HaBYAIBHMX JIUCHUILIIH. JlekaHaT 3aiiCHIOE KOMYHiKamito 3 kadempamu s
MIATBEPKCHHS MOXJIMBOCT] BUKJIQIaHHS 0OpaHUX HABYAILHUX JUCIUIUTIH Ta (JOPMyBaHHS TPYIL.

15. JlomatkoBo 31 3MiCTOM BHOIPKOBUX JMUCIMILIIH 3100yBadl BHINOI OCBITH MOXYTh O3HAHOMHTHCS
B PEXKHUMIi F'OCTHOBOTO JOCTYIY B MOAYJIBLHOMY CEPEIOBHII JUIS HABYAHHS, JIe HABEICHO MEpellik Ta podoui
nporpaMu (cuiaOycu) BUOIPKOBHX TUCIHILIIH, CTPYKTYpPOBaHUX y po3pizi kKadenap, 3a SKUMH BOHH
3aKpilUIeHl, a TaKoX BiABimaBmM Kadenapu, 3a SAKUMH 3aKpiluleHI HaBYAIbHI JAMCUUIUTIHU, IO
MPEJCTaBISAIOThH IHTEPEC.

16. KpiM quCHMIUIIH 3 KaTaJloTy YHIBEPCUTETY 37400yBadi BUIO OCBITH MOXYTh 0OMpaTH HaBYAJIbHI
JUCIUTLIIHY, SKi BITHOCATHCS 10 00OB’I3KOBUX OCBITHIX KOMITOHEHT IHIIWX (BIAMIHHHUX BIJl CBO€T) OCBITHIX
nporpam. 3aTBEp/DKEHHSI TaKOTO BHOOPY MOXIIMBE, SKIIO HAasBHA KUIBKICTh CTYJEHTIB B TPYIIi JTO3BOJISIE
JOTy4YuTH 3100yBaya BUIIOI OCBITH B Hel. SIKIO X JUIS TIEBHOT HABYAJIbHOI TUCIMILIIHA 3 000B’SI3KOBHX
OCBITHIX KOMITOHEHTIB (iHIIOi) OCBITHROI MporpaMu (HOPMYETHCS TIOBHOILIHHA TPYIIa, TO Taka JAUCIHUILTIHA
3aTBEPUKYETHCS JJISl TPYIIU 1 BHOCUTBCS J0 KaTaJlory BUOIPKOBUX JAMCLHUILIIH, SIK 3aTpeOyBaHa 3100yBauamMu
BUILIOT OCBITH.

17. 3aranpHi nuTaHHS BUOOPY HaBYATBHUX JUCUUIUIIH, sIKI He YBIWIIUIM B Il JOAATKOBI PO3’ICHEHHS
pernameHTyoThes [10JIOKEHHSIM PO MOPSIOK peatizallii 3100yBadyaMu BHINOI OCBITH Ha BUIBHHKA BHOIp
HaBuasbHUX Aucuuiniin https://khmnu.edu.ua/wp-content/uploads/normatyvni-dokumenty/polozhennya/pro-
poryadok-realizacziyi-prava-na-vilnyj-vybir-navchalnyh-dysczyplinu-chynne-z-01.09.2020.pdf

18. Ha daxynbTeTi micTs NpodiIbHUX BUMYCKOBUX Kadeap 1 X pekoMeHalii Taki:

1. Kadeapa komn’oTepHOI iHakeHepil Ta iHpopManiiiHux cucrem

bakaJsasp
Ne Ha3ga PlBeHE OcsiTHs .
. BHMIIOI PexomMenpanis
n/n TUCHUITIHA . nporpama
OCBIiTH
1 | CtpykTypu maHuX i OakanaBp | [Hpopmarriiini PexomeH10BaHO BUBYATH
ANTOPUTMH CHUCTEMHU Ta y 3 cemecTpi
TEXHOJIOT1i
2 | Beb6-nu3zaitn Ta OakanaBp | [Hpopmarriiini PexoMeH10BaHO BUBYATH
rpadiuHuil 1u3aitH CUCTEMHU Ta y 3 cemecTpi
TEXHOJIOT11
3 | IIporpamyBaHHs OakanaBp | Komm’rotepHa PexomennoBaHoO BUBYATH
MIKPOKOHTPOJEPHUX 1HXEHEepis Ta y 3 ceMecTpi
CUCTEM porpamMyBaHHs
4 | Cranmaptu Ta 3acoou OakanaBp | Komm’rorepHa Pexomen0oBaHo BUBUaTH
iH(bopMmarriiinoi 6e3nexu 1HXKEHEPis Ta y 3 cemecTpi
IporpamMyBaHHs
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5 | O6’exTHO-OpieHTOBaHEe | OakanaBp | [Hdopmarlriiini PexoMeH10BaHO BUBYATH
IPOEKTYBaHHS CUCTEMHU Ta y 4 cemecTpi
TEXHOJIOT1i
6 | Cucremu ynpaBiiHHS OakanaBp | [Hpopmariitni PekomeH10BaHO BUBYATH
KOHTEHTOM BeO-CepBICiB CUCTEMHU Ta y 4 cemecTpi
TEXHOJIOT1{
7 | [IporpamyBaHHs OakanaBp | Komm’rorepHa PexoMeH10BaHO BUBYATH
POOOTOTEXHIUYHUX 1H)KeHepis Ta y 4 cemectpi
CUCTEM IporpamMyBaHHs
8 | Kpunronoris OakanaBp | Komm’rorepHa PexomeHnoBaHo BUBUYATH
1H)KEHepis Ta y 4 cemecTpi
IporpamMyBaHHs
9 | IlporpamyBanHs BeO- OakanaBp | [Hpopmariitni PekomeH10BaHO BUBYATH
CepBiCiB CUCTEMH Ta y 5 cemecTpi
TEXHOJIOT1i
10 | Texnomorii 3D OakanaBp | [Hpopmaniiini PekomeH10BaHO BUBUYATH
MOJICTTIOBaHHS CUCTEMH Ta y 5 cemectpi
TEXHOJIOT1i
11 | IIpoexTyBaHHs 1 OakanaBp | Komm’rorepHa PexoMeH10BaHO BUBYATH
IporpaMyBaHHS 1HXEHEPIis Ta y 5 cemectpi
[HTEepHETY peuen IIpOrpaMyBaHHs
12 | Cuctemu BUSIBICHHSA OakanaBp | Komm’rorepHa PexoMeH10BaHO BUBYATH
BTOPTHEHb 1HXKEHEpis Ta y 5 ceMecTpi
IporpaMyBaHHs
13 | Be6-opienToBana OakanaBp | [Hpopmaniiini PekomeHn10BaHO BUBUYATH
pO3po0OKa MPOrPaMHOTO CHUCTEMH Ta y 6 cemecTpi
3a0e3MeyeHHsI TEXHOJIOT11
14 | lty4Huii IHTENEKT OakanaBp | [Hpopmarriiini PexoMeH10BaHO BUBYATH
CHUCTEMHU Ta y 6 cemecTpi
TEXHOJIOT11
15 | XmapHi TexHOoI0Ti1i OakanaBp | Komm’rorepHa PexoMeH10BaHO BUBYATH
1HXKEHEpis Ta y 6 cemecTpi
IporpaMyBaHHSI
16 | 3axwucr indopmarrii B OakanaBp | Komm’rorepHa PexoMeH10BaHO BUBYATH
KOMII’ FOTEpPHUX 1HXEHEpis Ta y 6 cemecTpi
Mepekax IporpaMyBaHHSI
17 | Kpocmuiardgopmue OakanaBp | [Hpopmarriiini PexoMeH10BaHO BUBYATH
IporpamMyBaHHS CUCTEMH Ta y 7 cemectpi
TEXHOJIOT1i
18 | dynkiiine OakanaBp | [Hpopmarriiini PexoMeH10BaHO BUBYATH
porpaMyBaHHS CHUCTEMH Ta y 7 cemecTpi
TEXHOJIOT1i
19 | SxicTe mporpamMHOro OakanaBp | Komm’rorepHa PexoMeH10BaHO BUBYATH

3a0e3neYeHHs
KOMIT' FOTEPHUX CUCTEM

1HXKEHEPis Ta
IporpamyBaHHs

y 7 ceMecTpi




20 | be3neka BeO-cucreM, OakanaBp | Komm’totepHa PexoMeH10BaHO BUBYATH
BeO-pecypciB Ta 1H)KeHepis Ta y 7 cemecTpi
MOO1JIBHUX 3aCTOCYHKIB porpaMyBaHHS
21 | MobinbHO-OpieHTOBaHa | OakanaBp | [HpopmariitHi PekomeH10BaHO BUBYATH
pO3po0Ka MPOTPaMHOTO CHUCTEMH Ta y 8 cemectpi
3a0e3MeYeHHs TEXHOJIOT11
22 | OLAP-texHoOriIi TA OakanaBp | [Hpopmariitni PekomeH10BaHO BUBYATH
CXOBHIIIA JaHUX CUCTEMHU Ta y 8 cemectpi
TEXHOJIOT1i
23 | AaMiHICTpYBaHHS, OakanaBp | Komm’totepHa PexoMeH10BaHO BUBYATH
J1arHOCTYBaHHS Ta 1H)KEHepis Ta y 8 cemectpi
3aXUCT KOMIT FOTEPHUX porpamyBaHHs
CUCTEM 1 MEPEXK
24 | 3acoOu BUSABIICHHS Ta OakanaBp | Komm’rorepHa PexoMeH10BaHO BUBYATH
aHaJi3y KOMIT IOTEPHUX 1HXKeHepis Ta y 8 cemecTpi
BIpYCIB MIPOrPaMyBaHHS
25 | Omepartiiini cucteMu OakanaBp | [lns 3m00yBauiB | PekoMeH10BaHO BUBYATH
(uactuna ) iHmmx OI1, y 3 cemecTpi
kpim OII
«KowMmm’rotepHa
1HXEHEPIis Ta
IporpamMmyBaHHs
ta OI1
«IHopmariiini
CUCTEMH
Ta TEXHOJIOT11»
(OP «0OakanaBp»)
26 | Omepartiiini cucteMu OakanaBp | Jlns 3moOyBauiB | PekomMeH10BaHO BUBUATH
(uactuna II) iHmmx OI1, y 4 cemectpi
kpim OII
«KowMmm’rotepHa
1HXEHEPis Ta
porpamMmyBaHHs
ta OI1
«Indopmarriiini
CUCTEMH
Ta TEXHOJIOT1i»
(OP «baxanaBp)
Marictp
Ne Hasga PlBeH? OcBiTHA .
. BHIIO1 Pexomenpanis
n/n AMCHMILIIHA . nporpama
OCBIiTH
1 | MaremaruuHa marictp | Komm’rorepHa PexomennoBaHo BuBuUaTH
JHTBICTUKA 1HXEHEpis Ta y 2 cemecTpi
IporpaMyBaHHs




2 | O0’exTHO-OpieHTOBaH1 | MaricTp | Komm’roTepHa PexoMeH10BaHO BUBYATH
TEeXHOJIOT1] 1HXKeHepis Ta y 2 cemecTpi
IpOrpamMyBaHHs IporpamMyBaHHs

3 | Texuomnorii Mmarictp | Komn’rotepua PekomeH10BaHO BUBUYATH
IpOrpaMmyBaHHs 1HXKeHepis Ta y 2 cemecTpi
KOMII IOTEpHUX Irop IporpaMyBaHHs

4 | MaTemaTH4H1 METOIH Mmarictp | Komn’rotepua PexoMeH10BaHO BUBYATH
JOCITDKCHHS 1H)KeHepis Ta y 2 cemecTpi
KOMIT FOTEPHUX CUCTEM IporpamMyBaHHs

5 | IIpoexTyBaHHs Mmarictp | Jns 3mo0yBauiB | PekoMeH10BaHO BUBYATH
MPOrpaMHUX CUCTEM iHmmx OI1, B HEMapHOMY CeMecCTpi
3axXUCTy 1HpOopMaIii kpim OII

«Kowmm’rotepHa
1HXKEeHepis Ta
IporpaMyBaHHs»
ta OII
«IHdopmariiini
CUCTEMH

Ta TEXHOJIOT11»
(OP «wmarictpy)

6 | HampsiMKu JOCHIIKEHB 1 | MaricTp Komm’roTepHa PexoMeHI0BaHO BUBYATH
PO3BUTKY KOMII FOTEPHOT 1HXEHEPIis Ta y 3 cemectpi
1HX)eHepil IpOorpaMyBaHHS

7 | lITyyni imyHH1 cuctemu | marictp | Komm’rotepna PexoMeH10BaHO BUBYATH
Ta HEHPOHHI MEpPEXKI 1HXKEHEepis Ta y 3 cemecTpi

IporpaMmyBaHHs

8 | CucreMu MITYy4HOTO marictp | Komm’rorepna PexoMeH10BaHO BUBYATH
IHTEIEKTY 1HXKEHEepis Ta y 3 cemecTpi

porpamMyBaHHs

9 | AHanmiTUKa BEJIUKUX marictp | [Hopmarriiini PexoMeH10BaHO BUBYATH
JAHUX CHUCTEMHU Ta y 1 cemectpi

TEXHOJIOT1i

10 | InpopmarriitHo- marictp | [Hopmarriiini PexoMeH10BaHO BUBYATH

YOPABJISIIOY1 CUCTEMU CHUCTEMHU Ta y 1 cemectpi
TEXHOJIOT1i

11 | Cucremu WTY4YHOTO marictp | IHpopmaniiini PexoMeH10BaHO BUBYATH
IHTEJEKTY Ta ITY4HI CHUCTEMHU Ta y 2 ceMecTpi
IMyHH1 CUCTEMU TEXHOJIOT1i

12 | Teopis po3nizHaBanHsi | Marictp | [HpopmalriitHi PexoMeH10BaHO BUBYATH
o0pasiB CUCTEMHU Ta y 2 cemecTpi

TEXHOJIOT1i

13 | IIpoexTyBaHHs marictp | [Hopmarriiini PexoMeH10BaHO BUBYATH

eKCIIEPTHUX CHCTEM CUCTEMH Ta y 2 cemecTpi
TEXHOJIOT1i

14 | O6’exTHO-0OpieHTOBaHI | MaricTp | [HpopmaliiiHi PexoMeH10BaHO BUBYATH
TEXHOJIOT1i pO3pO0KH CHUCTEMHU Ta y 2 cemecTpi
IPOrPaMHUX CUCTEM TEXHOJIOT11




JoxTop dinocodii
Ne Ha3zBa PlBeHE OcgiTHsA .
. BHILIO] Pexomennanis
n/n AUCHUILTIHA . nporpama
OCBIiTH

1 | CASE-ouinoBaHHS JIOKTOP Kowmm’roTepHa PexomeH10BaHO BUBYATH
KPUTHYHUX MporpamMHux | ¢ijgocodii | iHKeHepis y 2 cemecTpi
CHUCTEM: SIKICTb,
HAJIMHICTD, Oe3IeKa

2 | BigMoBocCTIHKI JIOKTOP Komm’rotepHa PexomeHnoBaHO BUBYATHU
BOyZI0BaHI cucTeMHu Ha | (histocodii | iHKeHepis y 2 cemecTpi
porpaMoBaHii JIOriIi

3 | O1iHIOBaHHS SIKOCTI Ta | TOKTOP Kowmm’roTepna PexomenioBaHo BUBYATH
€KCIIepTU3a Mporpam- dbinocodii | iHxKeHepis y 2 cemecTpi
HOTO 3a0€3MeYeHHs

4 | PoOoue miarHOCTYBaHHS | TOKTOP Komn’rorepHa PexomennoBano BuBuaTu
Oe3neyHux iHPopMauii- | gpiaocodii | IHKEHEpIsd y 2 ceMecTpi
HO-KEPYIOUHUX CUCTEM

5 | InTenexryanbHi CUCTEMH | TOKTOP [ndopmarriitai PexoMeH10BaHO BUBYATH
HNIATPUMKHY TPUUHATTS | utocodii | cucTtemMu Ta y 2 ceMecTpi
pllIEHB TEXHOJIOT1i

6 | [gHoBarui Ta JIOKTOP [ndopmariitai PexomennoBaHO BUBYATH
M1ITPUEMHHIITBO B dimocodii | cucremu Ta y 2 ceMecTpi
raixy3i iHpopmMariiHux TEXHOJIOT11
TEXHOJIOT1H

7 | Indopmaniiini cucreMu | JOKTOP [Hpopmariiini PexomMeH10BaHO BUBUYATH
17151 00poOKU 300paxkeHsb | pinocodii | cucremu Ta y 2 cemecTpi
Ta po3Ii3HaBaHHs TEXHOJIOT11
o0Opa3iB

8 | Indopmarriiini cucreMu | TOKTOp [Hdopmarriitai PexoMeH10BaHO BUBYATH
Ta TEXHOJIOTI JIJIst dbimocodii | cucremu Ta y 2 cemecTpi
pO3B’sI3aHHS HAYKOBUX TEXHOJIOT1i

3aga4

2. Kajgeapa koMn’roTepHUX HAYK

bakaJsaBp
Ne Ha3zga PiBenb BuIoOi OcBiTHs .
. . Pexomenpauist
n/n AUCHUILTIHI OCBIiTH nporpama
1 | ComianpHi Ta €TUYHI ACIIEKTH OakanaBp Komm’rotepHi | PekomennoBano
CTBOPEHHS IHTEJIEKTYaIbHIX HAyKHU BHUBYATH
iHQOPMAIITHIX CUCTEM y 3 cemecTpi
2 | IIporpaMyBaHHS 1)1 CUCTEM OakanaBp Komm’rotepHi | PekomenmoBaHo
TPUBUMIPHOTO MOJICITFOBAHHS HAyKH BHBYATH
y 3 cemecTpi
3 | Kpoc-mnatdopmene OakanaBp Komm’rotepHi | PekomenmoBaHo
porpaMyBaHHs HAyKHU BUBYATH
y 4 cemecTpi
4 | MonentoBaHHS Ta KepyBaHHS OaxanaBp Komm’totepni | PekomennoBano
0aratoceHCOPHUMHU poOOTaMuU BHBYATH




HAYKH y 4 cemectpi
5 | ABTomarm3aris mpouecis OakanaBp Komm’rorepni | PekomennoBano
KUTTEBOTO LIUKITY IPOTPAMHOTO HayKHU BHBYATH
3a0e3neyeHHs y 5 cemecTpi
6 | Meroau Ta 3aco6u 0OpoOKH OakanaBp Komm’rotepni | PekomennoBano
CTPYKTYPOBAaHUX JaHUX HayKU BHBYATH
y 5 cemecTpi
7 | IlporpamyBaHHs AJs OaxanaBp Komm’torepni | PekomennoBano
reoiHopMaIiiHUX CUCTEM HayKHu BHBYATH
y 6 cemecTpi
8 | UX/UI Ta BeOau3aiin OaxanaBp Komm’totepni | PekomennoBano
HayKHU BUBYATH
y 6 cemecTpi
9 | Hepensmiiini 6a3u qaHnx OakanaBp Komm’rotepni | PekomenmnoBano
HayKHU BUBYATH
y 7 cemecTpi
10 | IIpoexTyBaHHS MOOITEHIX OaxanaBp Komm’torepni | PekomennoBano
3aCTOCYBaHb HaYKH BUBYATH
y 7 cemecTpi
11 | llpuknagni nporpamMHi naketu | 6akajaBp Komm’torepni | PekomennoBano
JUTSI T ITPUMKA TTPHUHHSTTS HaYKH BUBYATH
pileHb y 8 cemecTpi
12 | SIkicTb mpoTpaMHHX CHCTEM OaxanaBp Komm’torepni | PekomennoBano
HAyKHU BUBYATH
y 8 cemecTpi
Marictp
Ne Ha3Ba PiBenn BuIIO1 OcBiTHs .
. . Pexomenganis
n/n AUCUMILIIHA OCBiTH nporpama
1 | MamunHa 06po0Ka coIiaIbHUX | MaricTp Komm’torepni | PekomennoBano
eMOIIIi HayKH BUBYATHU
y 1 cemectpi
2 | Texuosorig OJI0KYENH B MaricTp Kowmm’roTepHi | PekomenmoBaHo
1H(pOopMaLIfHUX cucTeMax HayKH BHUBYATH
y 1 cemectpi
3 | [ocraHOBKa €KCIIEPUMEHTIB Ta | MaricTp Komm’torepni | PekomennoBano
00poOKa pe3ynbTaTiB HAYKOBUX HayKH BHUBYATU
JIOCIT1KCHb y 2 cemecTpi
4 | Conducting experiments and MaricTp Komm’torepni | PekomennoBano
processing the results of HAYKH BUBYATH
scientific research y 2 cemecTpi
5 | MikpocepBicHa apXiTeKTypa MaricTp Komm’rorepni | PekomennoBano
JUISL pO3pOOKH BeOCHCTEM HayKH BHUBYATH
y 2 cemecTpi
6 | [IpoexTyBaHHS PO3MOAUIEHUX | MaricTp Komm’rorepni | PekomennoBano
0a3 maHUX Ta 3HAHb HaYKH BHBYATH
y 2 cemecTpi
7 | ABTOMaTH3a1is MpoLeciB MaricTp Komm’rorepni | PekomennoBano
KHUTTEBOTO IUKITY MOJIETICH HaYKH BUBYATU

MAalllMHHOI'O HAaBYaHHA

y 2 cemecTpi




JloxTop distoco

Ne Ha3zga PiBenb Bumoi OcBiTHs .
. . Pexomenpauist
n/n AUCHHUILTiHM OCBITH nporpama

1 | JlroguHo-KOMI'TOTEpHA TIOKTOP Kowmm’roTepHi PexomenoBano
B3a€EMOJIIS B CUCTEMAaX (bjﬂoco(bﬁ HayKH Ta BUBYATHU
aTbTCPHATHUBHOT iH(dOopMaIliiHi y 2 cemecTpi
KOMYHIKaIlii TEXHOJIOT1]

2 | InTenexryansHi METOM Ta | TOKTOP Komm’rotepHi PexomennoBano
3aco0H OCBITHIX dimocodii HayKH Ta BUBYATH
CepeIOBHIII iH(dOopMaIliiHi y 2 cemecTpi

TEXHOJIOT11

3 | MogemoBaHHs Ta JTOKTOP Komn’rorepHi PexomennioBano
po3Mi3HaBaHHS JaKTHIBHOI q)iﬂococbi‘l‘ HayKH Ta BHUBYATU
’KECTOBO1 MOBHU iH(hOopMaIliiHi y 2 cemecTpi

TEXHOJIOT11

4 | MonentoBaHHA JIOKTOP Kowmm’rorepHi PexomennoBano
iHpOpMALIHUX TIPOLECIB | (himocodii HayKH Ta BHUBYATH
y CUCTEMAX KECTOBOI 1H(pOopMaliifHi y 2 cemecTpi
KOMYHIKaIi TEXHOJIOT1]

3. Kadenpa in:xenepii nporpamuoro 3aée3nedeHHst

bakaaasp
No Hasga PiBeHE OcBiTHs Pexomennanis
n/n AMCIHMILIIHA Bml.ml nporpava
OCBIiTH
1 | CepBepHi cuctemu OakanaBp | [mxenepis PexoMeH10BaHO
KepyBaHHA 0azaMu TaHUX POrPaMHOTO | BUBYATH Y 3 CEMECTPI
3a0e3MeyeHHsI
2 | ®yHKIIIOHAJIbHE OakanaBp | [mxenepis PexoMeH10BaHO
TECTYBaHHS IIPOTPAMHOTO IPOrpaMHOTO | BUBYATH Y 4 cemecTpi
3a0e3ne4eHHs 3a0e3neYeHHs
3 | TexHomorii mporpamyBaHHs | OakamaBp | [HxeHepis PexomennoBano
Ha Java IPOrpaMHOro | BUBYATH y 4 cemecTpi
3a0e3neYeHHs
4 | IuckpeTH1 CTPYKTYpH OakanaBp | [mxenepis PexomennioBano
IPOrpaMHOTO | BUBYATH y 3 CEMeCTpi
3a0e3neYeHHs
5 | OG’exTHO-OpIEHTOBAHUI OakanaBp | [mxenepis PexomennoBano
aHaJi3 Ta IPOEKTYBAHHS IPOrpaMHOTO | BUBYATH Y D CEMECTPI
3a0e3neYeHHs
6 | [IporpamyBaHHS MOBOIO OakanaBp | [mxenepis PexoMeH10BaHO
Ruby IPOTPAMHOTO | BUBYATH Y 5 CEMECTPi
3a0e3MeyeHHsl
7 | OCHOBH KOMaHIHOIL OakanaBp | [HmxeHepis PexomenoBano
PO3pOOKH MTPOTPAMHOTO POTPAMHOTO | BUBYATH Y / CEMECTPI
3a0e3MeYeHHs 3a0e3MeyeHHsI




8 | [IporpamyBanHs Jist OakanaBp | [mxenepis PexomennoBano
MOOUTBLHUX TIIaTHOpPM MpOTrpaMHOro | BUBYATH y 6 cemecTpi
3a0e3neYeHHs
9 | Web-nporpamyBaHHs OakanaBp | [mxenHepis PexoMeH1oBaHO
IpPOrpaMHOTO | BUBYATH y 6 cemecTpi
3a0e3neYeHHs
10 | OcHOBM MaIIMHHOTO OakanaBp | [mxenepis PexomMeHnioBaHO
HaBYaHHS IPOTPAMHOTO | BUBYATH Y / CEMECTPi
3a0e3neYeHHs
11 | Oyukumiitae OakanaBp | [mxeHepis PexomennoBano
pOrpaMyBaHHS IPOrPaMHOTO | BUBUATU y 8
3a0e3nedyeHds | ceMecTpi
12 | O6pobka 300paxeHb B OakanaBp | [mxenepis PexomMeHnioBaHO
Python IpOrpaMHOro | BUBYATH y 8 ceMecTpi
3a0e3neYeHHs
Marictp
Ne Hasga PlBeHE OcsiTHs .
. BHUIIOT PexomeHnpaaisi
n/n TUCHUILTIHA . nporpama
OCBiTH
1 | Yopasninnas comianibhumu | Marictp | [HkeHepis PexoMeH10BaHO
KoMyHiKailisimu B Beo nporpaMHoro | BuB4aTH y 1 cemectpi
3a0e3MeyeHHs
2 | MarematnyHa miHTBICTHKA | Marictp | [HxkeHepis PexomeHni0BaHO
nporpaMHoro | BuB4aTu y 1 cemectpi
3a0e3MeyeHHs
3 | ®opmanbHi MOBH, marictp | [HxeHepis PexomennoBano
IpaMaTHKHU Ta aBTOMATH IPOTPAMHOTO | BUBYATH Y 2 CEMECTpi
3a0e3MeyeHHs
4 | TexHosorii 0OpoOKku Ta marictp | [HxeHepis PexomenoBaHo
aHani3zy 300paxeHb IPOrpaMHOTO | BUBUATH Y 2 CEMECTpi
3a0e3neYeHHs
5 | IIporpamyBanus Ha swift marictp | [HxeHepis PexoMeH10BaHO
st po3pooku 10S- POrPaMHOTO | BUBYATH Y 2 CEMECTpi
3aCTOCYHKIB 3a0e3MeueHHS
6 marictp | [HxeHepis PexoMeH10BaHO
Merozm 06poOKH BEIMKHIX OpOTPaMHOTO | BUBYATH Y 2 CEMECTpi
AdHUX 3a0e3eueHHs
4. Kajgenpa aBromatusanii, KOMII’IOTEPHO-IHTErPOBAHUX
TEXHOJIOTIil Ta pO0O0TOTEXHIKH
bakangasp
Ne Ha3zsa PlBeH? . .
w/n N BI/IH.IOI OcBiTHA mporpama Pexomenpanist
OCBIiTH
1 | lItyyHuil iIHTENEKT ‘ OakanaBp | ABTOMaTu3allis, PexomMeH10BaHO




KOMIIT FOTEPHO-

BUBYATH Y 3

1HTErpOBaH1 TEXHOJIOTIi | cemecTpi
Ta poOOTOTEXHIKA
ABTOMAaTHE ABTOMAaTH3aIl, PexomMenmoBaHo
o | mporpamyBaHHs Saxanasp KOMH,mTepHO' | BMBYATHY 3
CUCTEM KEpyBaHHS IHTErpOBaH1 TEXHOJIOTII | ceMecTpl
Ta poOOTOTEXHIKA
Komm’rorepHi ABTOMaTH3aIlIs, PexomMeHn10BaHoO
3 Mepexi Saxanaep KOMH’IOTGP_HO' | BUBUATHY 4
IHTErpoBaHi TEXHOJIOT1i | ceMecTpi
Ta poOOTOTEXHIKA
[aTepHer peuen ABTOMaTH3aIls, PexomennoBaHo
KOMIT FOTEPHO- BHUBYATH y D
4 Oaxanasp IHTErpoBaHi TEXHOJOrT | cemecTpi
Ta poOOTOTEXHIKA
[IporpamyBaHHs ABTOMAaTH3a1s, PexomenioBano
5 MIKPOKOHTPOJIEPHUX Gaxanasp FOMH’IOTep.HO' _ | BHBYATHY 4
CUCTEM IHTErpOBaH1 TEXHOJIOTIi | ceMecTpl
Ta poOOTOTEXHIKA
Be6-Bizyanmizariist Ta ABTOMaTH3aIlI, PexomennosaHo
6 Be6-opienToBaHi Saxanaep KOMH’IOTep.HO' _ | BHBYATHY 7
CUCTEMH KE€pPyBaHHS IHTErPOBaH1 TEXHOJIOTII | ceMecTpl
Ta poOOTOTEXHIKA
ApxiTekTypa ABTOMAaTH3a1s, PexomennioBano
7 KOMIT'FOTEPIB Ta Gaxanasp FOMH’IOTep.HO' _ | BHBYATHY 6
MIPOMUCIIOBUX IHTETPOBaH1 TEXHOJIOTIi | ceMecTpl
KOHTPOJIEPIB Ta poOOTOTEXHIKA
Cucremn ABTOMaTH3aIlI, PexomMennoBano
8 KOMI'FOTEPHOTO Saxanasp KOMH’IOTep.HO' | BUBUATHY 7
30py IHTErpOBaH1 TEXHOJIOTII | ceMecTpl
Ta poOOTOTEXHIKA
Cucremn ABTOMaTH3AIlI, PexomMennoBano
aBTOMATHYHOI KOMIT FOTEpHO- BUBYATU y O
9 1AeHTU(IKaLil Ta Gaxanasp IHTErpoBaHi Te).(HOJ'IOFi'l' cemMecTpi
OCHOBH Ta poOOTOTEXHIKA
ki101p6e3nexku ACK
TII
3D-MonentoBaHHs ABTOMaTH3aINI, PexomMenoBano
10 Saxanasp KOMH,IOTep.HO' | BUBUATHY 5
IHTErpOBaH1 TEXHOJIOTIi | ceMecTpl
Ta poOOTOTEXHIKA
[Iporpamue ABTOMaTH3AIliA, PekomennoBano
11 3a6e3gequHﬂ Saxanasp KOMH’IOTep.HO- _ |BuBUaTHy 8
poOOTIB Ta APOHU 1HTErpOBaH1 TEXHOJIOTITi | cemecTpi
Ta poOOTOTEXHIKA
12 ITIpoexryBaHHA Gaxanasp ABTOMaTH3AIliS, PekomennoBano

BOYJIOBAaHUX CHUCTEM

KOMII FOTE€PHO-

BHUBYATH y 8




Ha [IJIIC 1HTErpoBaH1 TEXHOJIOTi | cemecTpi
Ta poOOTOTEXHIKA
Maricrp
Ne Hasga PlBeHE OcBiTHs .
. BUIILO1 Pexomenpnais
n/n AUCHHUITIHA . nporpama
OCBITH
Hpoe,KTyBaHHﬂ ABTOMaTH3aIlIs,
KOMITTOTCPHO-= KOMIT FOTEpHO- PexomennoBano
1 | 'HTCIPOBAHHX CHCTCM Marictp | iHTerposasi BMBYATH y 2
KCpyBaHH: Ha OCHOBI TEXHOJIOTI Ta ceMecTpi
3aco01B Siemens pO6OTOT€XHiKa
MonentoBaHHSI CUCTEM ABTOMAaTH3AIlIS, PexomennoBano
aBTOMAaTH3AIll] KOMIT FOTEpHO- BUBYATH y 2
2 MaricTp IHTErpoBaHi ceMecTpi
TEXHOJIOT1I Ta
poOOTOTEXHIKA
[HTerpoBani ABTOMAaTH3aIs, PexomeHn0oBaHO
aBTOMAaTU30BaHI KOMIT FOTEpHO- BUBUaTH y 1
3 | indopmarriitHi cucTeMu MaricTp 1HTErpoBaHi cemMecTpi
YIpaBIIHHS TEXHOJIOT1i Ta
poOOTOTEXHIKA
BigMoBocCTIliKI cucTeMHu ABTOMaTH3aIlIs, PexomennosaHo
kepyBanHs Ha [JIIC KOMII FOTE€PHO- BHBYATH Y 2
4 MaricTp IHTErpoBaHi ceMecTpi
TEXHOJIOT1I Ta
poOOTOTEXHIKA
JliarHoCcTyBaHHS ABTOMAaTH3a1lIs, PexomennoBaHo
0e3MeYyHuX PO3NOAUIEHUX KOMIT FOTEpHO- BHBYATH y 2
5 | iHpopMaIiiTHO-KEPYIOUUX MaricTp 1HTErpoBaHi cemMecTpi
CUCTEM TEXHOJIOT1i Ta
poOOTOTEXHIKA
MopenaroBaHHA Ta ABTOMaTH3AIII, PexomennoBano
MPOEKTYBaHHS MPUCTPOIB KOMIT FOTEpHO- BUBUaTH y 1
6 | COHSYHOT €eHEPTeTUKH MaricTp IHTErpoBaHi cemMecTpi
TEXHOJIOT1I Ta
poOOTOTEXHIKA
5. Kadeapa tenekomyHikaiiii, MeIiiiHUX Ta IHTEJIEKTYaJIbHUX TE€XHOJIOTIi
bakanaaBp
Ne Ha3zga PlBeH? OcsiTHst .
. BHIIO1 Pexomenganis
n/n AUCHUNJIIHA . nporpama
OCBIiTH
1 Kiuresi 3acobu OakasaBp Enextponni PexomMeHnoBano
TEJIEeKOMYHIKaIlli iH(hopMaIliiiHO- | BUBYATH Y 3 ceMecTpi




KOMYHIKaIliH1

CUCTEMHU Ta
Mepexi
2 [udposuii 38’5130k OaxanaBp Enextponni PexomeHnnoBaHo
iHbopMaIliifHO- | BUBYATH Y 3 ceMecTpi
KOMYHIKariitHi
CUCTEMH Ta
Mepexi
3 CeHcopHi Mepexi Ta OakamaBp EnexTpoHHi PexomMeHnmoBaHo
3aco0M pajIio0CTYITy iH(opMaliiitHo- | BUBYATH y 4 ceMecTpi
KOMYHIKaIlliH1
CUCTEMHU Ta
Mepexi
4 AmnapatHi OaxanaBp EnextponHi PekomeHnioBano
O0YHCITIOBAIIBbHI iHbopMarlliiiHO- | BUBYATH y 4 cemecTpi
maThopMu KOMYHIKaIliitH1
CHUCTEMH Ta
Mepexi
5 AHTEHHI IPUCTPOI OakasaBp Enexrponni PexoMeH10BaHO
3aco01B 3B'A3KY iH(hoOpMaIliiiHO- | BUBYATH Y 5 cemecTpi
KOMYHIKaIliiH1
CUCTEMH Ta
Mepexi
6 [Hpopmariiini OakanaBp EnexTpoHH1 PexomeHn0BaHO
BUMIPIOBaJIbHI 1H(pOopMaIlIiiHO- | BUBYATH Y 5 cemecTpi
KOMIUIEKCH Ta CUCTEMH KOMYHIKaIllifH1
CUCTEMH Ta
Mepexi
7 [IporpamyBaHHA OakamnaBp Enexrponni PexoMeH10BaHO
pyXomux 3aco0iB iH(popMaIliiiHo- | BUBYATH y 6 cemecTpi
3B’SI3KY KOMYHIKaIliitH1
Mobile Means CUCTEMH Ta
Programming MEpexKi
8 3axuct iHdopmariii B | GakanaBp Enexrponni PexoMeH10BaHO
TEJIeKOMYHIKalIHHUX 1H(popMarlliiiHo- | BUBYATH y 6 cemecTpi
CHUCTEMax Ta MEpPEkKaAX KOMYHIKaIliitH1
CUCTEMH Ta
Mepexi
9 [Hdopmariiini Oakanasp EnexTpoHHi PexomMeHnnoBaHO
TEXHOJIOT1{ iH(hOopMaIliiiHO- | BUBYATH y 7 CEMECTpi
IIPOEKTYBaHHS KOMYHIKaIliiHi
TEJIEKOMYHIKalIHHUX CUCTEMHU Ta
MIPUCTPOIB Mepexi
10 KepyBanns ta sikicte | OakanaBp EnextponHi PexoMeH10BaHO
MOCIYT iH(hOpMaIliiiHO- | BUBYATH y 7 CEMECTpi
TEJIeKOMYHIKalIHHUX KOMYHIKaIliitH1
MEpPEK CHUCTEMH Ta




Mepexi
11 CyIyTHHUKOBI OakasnaBp Enexrponni PexomeHnoBaHO
1H(pOpMaIIiiHI MEpexi Ta iHbopMaIliiiHO- | BUBYATH y § ceMecTpi
CUCTEMU KOMYHIKaIliiHi
CHUCTEMH Ta
Mepexi
12 Pamionokaris Ta OakamaBp Enextponni PexoMeH10BaHO
pajioHaBiraris iH(opMalliitHo- | BUBYATH y 8 ceMecTpi
KOMYHIKaIliiH1
CUCTEMHU Ta
Mepexi
Maricrp
Ne Ha3sga PlBeHE OcsiTHs .
. BHII[O1 Pexomennauis
n/n TUCHUILTIHA . nporpama
OCBIiTH
1 | IIporpamoBaHi JOT14HI MaricTp EnexTpoHH1 PexomeHn0BaHO
KOMIIOHEHTH iH(dopmariiino- | BUB4aTu y 1 cemectpi
TeJICKOMYHIKaIlii KOMYHIKaIliitH1
CUCTEMH Ta
Mepexi
2 | BucokomBuakicHi JiHii MaricTp Enexrponni PexoMeH10BaHO
Ta KAHAJIH 3B’ SI3KY iH(popmarliiiHo- | BUBYaTH y | cemecTpi
KOMYHIKaI1iH1
CHUCTEMH Ta
Mepexi
3 | Cucremu KepyBaHHA Ta | MaricTp EnexTpoHH1 PexomennoBano
MO3UIIIFOBAHHS iH(dopMaIliiiHO- | BUBYATH y 2 ceMeCTpi
aCPOKOCMIYHHX KOMYHIKaIliiH1
aThopm CUCTEMH Ta
Control and positioning Mepexi
systems for aerospace
platforms
4 | IIporpamHoO-amnaparHi MaricTp Enextponni PexomennoBano
3acobu 1H(pOopMaIliiiHO- | BUBYATH y 2 ceMecTpi
1H(OKOMYHIKaIIiil 3 KOMYHIKaIliitH1
€JIEMEHTaMU IITYyYHOTO CUCTEMH Ta
1HTEIEKTY Mepexi
5 | CeHCOpHI TEXHOJOTI{ MaricTp EnextponHi PexoMeH10BaHO
TeJICKOMYHIKaIIii iH(poOpMaIliiiHO- | BUBYATH y 2 ceMecTpi
KOMYHIKaIiitH1
CUCTEMH Ta
Mepexi
6 | Texnomnorii MaricTp EnexTpoHHi PexomeHn0BaHO
MIPOEKTYBAHHS iH(popMaIliiiHO- | BUBYATH y 2 ceMecTpi
TEJEKOMYHIKALIIITHIX KOMYHIKaIliiftH1
IPUCTPOIB HAIBUCOKUX CUCTEMH Ta




| wacror

\ Mepexi

6. Kajdenpa kidepoe3nexu
bakaaasp
Ne Ha3zBa PlBeHE OcgiTHs .
. BHIIOI PexomMmenganisi
n/n AUCIHUTIIHA . nporpama
OCBIiTH
O06'ekTHO-OpiEHTOBaHI1 KibGepOe3neka ta | PekomennoBano
1 | TexHomorii OakanaBp | 3aXHCT BUBYATH y 3 ceMecTpi
porpaMmyBaHHs iHbopMarii
3axuct iHpopmarlii B KibGepOe3neka ta | PekomennoBano
2 | KOMI'IOTEPHHUX OakanaBp | 3aXHCT BUBYATH Yy 3 cemecTpi
CHUCTEeMax iHopMmarii
[IporpamyBaHHs Ki6epbesmneka ta | PekoMeHnioBaHo
3 | xpunrorpadiyHUX OakasiaBp | 3aXHCT BUBYATH y 4 ceMecTpi
QJITOPUTMIB iHbopmarrii
[IpoexTyBaHHS Kibepbesmneka Ta | PekoMeH10BaHO
4 | IpUCTPOIB 3aXUCTY OakanaBp | 3aXHCT BUBYATH y 4 ceMecTpi
iH}opMmaiii iHopmaii
AJroput™mHu Ta KibepOesmneka Ta | PekoMeHn1oBaHO
S | CTPYKTYpH TaHUX OakanaBp | 3aXHUCT BHUBYATHU Y 5 ceMecTpi
1H(popmarli
Creranorpadis ta Ki6epOesmneka ta | PekoMmenioBaHo
6 | komm'toTrepHa rpadika OakajaBp | 3aXHCT BUBYATH y 6 ceMecTpi
iHbopmarrii
[ndopmariiitna Ta Kibepbesmneka Ta | PekoMeH10BaHO
[/ | eKOHOMIYHA Oe3IeKa OakanaBp | 3aXHCT BHUBYATH y 5 ceMecTpi
iH(dopmarrii
Texunomorii KibepOesmneka ta | PekoMeHnioBaHo
8 | mporpamyBanHs Ha Java | OakanaBp | 3aXHCT BUBYATH y 6 ceMmecTpi
iH(dopmarrii
[ToOymoBa 3axXUIIEHUX Kibepbesmneka Ta | PekoMmeHm0BaHO
9 | koMI’rOTEpHHUX cUCTeM | OakamaBp | 3aXUCT BUBYATU y 8 ceMecTpi
iHbopMarrii
BeoOTexuomnorii Kibepbesmneka Ta | PekomeHnioBaHo
10 OakanaBp | 3aXHCT BUBYATU y 7 ceMecTpi
iH(dopmarrii
besneka iHTepHeTy KibepOesneka Ta | PekoMmeHnioBaHo
11 | peueit OakajaBp | 3aXHCT BUBYATU y 7 ceMecTpi
iHbopmarrii
Yrpasninus Kibepbesmneka Ta | PekoMmeHmoBaHO
12 | xibepOe3nekoBUMHU OakamaBp | 3aXHCT BUBYATH y 8 ceMecTpi
MPOEKTAMHU iHbopMarii
Marictp
Ne Ha3zga PiBennb OcBiTHS .
. . PexoMennauis
n/n TUCIHILTIHA BHIILO1 nporpama




OCBiTH
ABToMaru3als Ta 3aXUCT Kibepbesmneka Ta PexomennoBano
1 | o6pob6ku iHGOpMaIii 3 Marictp | 3axuct iHdopmallii | BUBYATH Y 2
00OMEKEHUM JOCTYIIOM ceMecTpi
3axuCT Ta MOHITOPUHT Kibepbesneka Ta | PekomenngoBano
2 | KOMIT IOTEPHUX MEPEex Marictp | 3axuct iH(popmalii | BUBYATH Y 2
cemMecTpi
PeBepc-iHxKUHIpUHT Kibepbesmneka Ta PexomMeHnoBaHoO
3 Marictp | 3axXucT iHopmMmairii | BUBYaTH y 2
ceMecTpi
Cucremu Oe3rexku Kibepbesmneka Ta PexomennoBano
4 | mporpamM Ta JaHUX Marictp | 3axuct iHdopmarii | BuB4aTu y 1
ceMecTpi
OynkuiiiHa 6e3mneka Kibepbesneka Ta | PekomennoBano
5 | iHdopmamiifHuX Ta Marictp | 3axuct iH(popmalii | BUBYATH Yy 2
KOMI'IOTEPHUX CUCTEM ceMecTpi
[udpora Kibepbesmneka Ta PexomeHn10BaHO
6 | KpuMiHaANTICTHKA MaricTp | 3aXHcT iHpopmMmallii | BuB4aTu y 1
ceMecTpi
7. Jucuuniiinu kadeapu iHo3eMHUX MOB
Ne Ha3zsa PlBeHE .
/i P — BHILO PexomeHaanis
OCBIiTH
1. | Aurmiiiceka MOBa OakanaBp | PexomeHnnoBaHO BUBYATH y 3-8 ceMecTpax
(1o BUOOPY
IIPOTIOHYIOTHCS JICK1IbKa
P1BHIB CKJIQJHOCTI1)
2. | Ilombcbka MOBa OakanaBp | PexomenmoBano BuBuatu y 3-8 cemecTpax
3. | ®paHiry3chka MOBa OakanaBp | PekomenmoBano BuBuatu y 3-8 cemecTpax
4. | Himenibka MOBa OakayaBp | PexomennoBaHo BuUB4aTH y 3-8 ceMecTpax
8. lucuunJinu 3 (pi3MHOr0 BUXOBAHHS Ta BUIIB CIOPTY
Ne Hasga PlBeHE .
w/n N — BI/IH.IOI Pexomenpanis
OCBITH
1. | ®i3uyHe BuxoBaHHs 32 | OakamaBp | PekoMeHnoBaHO BUBYATH Y 3-8 cemecTpax

BUJAMH CHOPTY




JIOJIATOK

1. Kadeapa koM’ 0TepHOi iHKeHepil Ta iHPOopMALIHHUX CHCTEM

bakanxasp
CTPYKTYPH JAHUX I AJITOPUTMHU
Tun JucHMILTiIHA Bubipkosa
PiBens BHIIO1 OCBiTH [epmmii (GakanaBpChKU)
Moga BUKIaJaHHSA VYkpaiHcbka
KinbkicTs kpeautie EKTC 8,0
®opmu 3100yTTS OCBIiTH Ouna 1eHHa

Pe3yabTaTn HaBuaHHsA. CTyJICHT, SIKHI YCITIITHO 3aBEpPIINB BUBUCHHS AMCIMILTIHH, TOBUHEH: BMIJIO 3aCTOCOBYBATH
3HaHHS 3 OCHOB alTrOpUTMi3alii Ta OCHOBHHMX NPUHLIUIIB NOOYAOBM CTPYKTYp Ui 30epekeHHS JaHuX IS
inenTudikamii, GopMyIrOBaHHS i PO3B’SA3yBaHHS MPUKIATHUX 337ad, BUKOPHCTOBYIOUM BiZloMi MeTOIM MOOYIOBH
ITOPUTMIB Ta aJrOPUTMU OOPOOKM JaHWX IUIA PO3B’S3aHHS 3a/7ad MPOEKTYBaHHS 1 BUKOPUCTaHHS iH(pOpMaIiifHuX
CHCTEM Ta TEXHOJOTiH; peai3oByBaTH aOCTpaKTHI THUIHU JaHUX, NaHl 3 AWHAMIYHOIO CTPYKTYPOIO, aITOPUTMH AJIS
pobotu 3 nepeBamu, Tpadamu, BHYTPIIIHBOIO Ta 30BHILIIHBOTO COPTYBAHHS, IOLIYKY, YIPaBIiHHSA MaM’ STTIO;
MOEHYBATH TEOPIIO 1 MPAKTUKY MOOYIOBH CTPYKTYP LIS 30epeKeHHs TaHUX Ta alrOpUTMiB 00pOOKH JaHUX, a TAKOX
npuiAMaTd ONTUMAaJbHI pillleHHs TpH BHPOOJIEHHI CTpaTerii po3B’sA3Ky MNPHUKIAJAHUX 3a]ad; BHUKOHYBAaTH
eKCTIEPUMEHTAJIBHI JJOCII/DKEHHS 3 METOIO MONIYKY ONTHUMAIBHHUX NUIIXIB PO3B’ 3Ky MPUKIAIHUX 33124, TPOBOJUTH
OIIIHKY CKJIATHOCTI aJlTOPUTMIB, 1X MOPIBHSIHHS Ta BUOMPATH ONTHMAIBHUM; PO3POOISITH alTOPUTMIYHE 1 TIPUKIIATHE
mporpaMHe 3a0e3NedyeHHs, IO BXOAUTh 1O CKiIaxy iHGOpMAIifHUX CHCTEM Ta TEXHOJOTIH, 3 BUKOPHUCTaHHIM
Cy4JaCHHX METOJIB i MOB IPOTpaMyBaHHSI.

3micT HaBYaAbHOI AUCHUILTIHU. OCHOBHI TOHATTS CTPYKTyp MaHUX. OCHOBHI aJTOPUTMH COPTYBaHHS MAaCHBIB.
Metoau nmomryky. XeuryBanHs. Pexypcusai anroputmu. JlepeBa. Criocobu npencraBieHHs Ta 00xoay nepes. [ 'padu.
Metoau npencrasneHns rpadis. Opranizamis momyky muisixy B rpadi. Coucku. OcHOBHI BuaM clHCKiB. CTeKH.
Uepru. 3arajibHi MiAXO0IU J0 BUPINICHHS OJIIMITIaHUX 3a/1a4.

3aniaHoBaHAa HAaBYAJbHA isUIBHICTB: KUIBKICTH ayJUTOPHUX TOAMH — HE MeHIe 1/3 Bing 3arajibHOT KUIBKOCTI
TOIMH, SIK1 3aIlJITaHOBaH] HA BUBYCHHS TUCIUATIIIHH.

MeTtoau HaBYAHHS: CIIOBECHI, HA0YHI, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTHYHI Ta JabopaTOpHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKI, YacTKOBO-TIONIYKOBI
(camocrTiitHa poOoTa: IHIWBITya bHI 3aBIaHHS).

@®opMHU OLIHIOBAHHS Pe3y/JbTATiB HABYAHHS: yCHE ONUTYBAHHSI, 3aXUCT JaOOPAaTOPHUX Ta MPAKTUUYHUX POOIT,
TECTOBHUI KOHTPOJIb.

®dopMa ceMeCTPOBOT0 KOHTPOJIIO: 3aiK.

HaBuanbHi pecypcu:

1. Kpenesuu A.Il. Anroputmu i ctpykrypu nanux. [linpyunuk. — K.: BIIL] "KuiBcbkuii YHiBepcurer", 2021. —
200 c.

2. [axoceka H.B., Tomomyk P.O. Anroputmu i crpykTypu paHux HaByanbHuii mociOHMK. — JIbBiB:
“Marnosmis-2006”, 2018. — 216 c.

3. MonynbHe cepenosuie aist Hauanuast MOODLE. J{octy 0 pecypcey: https://msn.khmnu.edu.ua

4. Enextponna 6i6moteka yHiBepcuTeTy. JocTy mo pecypey: http:/lib.khmnu.edu.ua/asp/php_f/plage lib.php

Buxnagaui: crapmuii Bukianay lmrean €.0.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

BEB-IN3ANH TA TPA®ITYHUN JU3ANH

Tun AuCHUNITiHA Bubipkora

PiBenb BHIIOI OCBiTH [epmmii (GakanaBpChKU)
MoBa BUKJIQJaHHS YkpaiHcbka

KinbkicTs kpeautie EKTC 8,0

®opmu 3100yTTS OCBiTH Ouna neHHa

Pe3yabTaTn HaByaHHs. CTyJIeHT, KUl yCHIIIHO 3aBEPIIMB BHBYCHHS IUCIHUILTIHY, TIOBHHEH: YMITH 3HaXOJHUTH Ta
o0pobmaTn Benmuki o6csru  iH(popMariii, KopucTyBathcs iH(QOPMAMIHHAMHU pecypcaMd 1 MIATPUMYBaTH iX B
aKTyaJIbHOMY CTaHi; Ha0yTH MPAKTUYHI HABUYKH POOOTH B KOMaH/i, pO3yMiHHSA CBO€I POIJIi B KOHKPETHOMY IIPOEKTI;
OpIEHTYBATHUCS B KypcCl HOBITHIX TEXHOJOTIH, IHCTPYMEHTIB, TeHACHIIIN y chepi web-nu3aiiHy; po3yMiTH TEXHIYHI Ta
XYAOKHI TIPUHLUUIM CTBOPEHHS Web-caiiTiB; yMiTH KepyBaTh Wweb-TIpOEKTOM, B3a€MOJISTH 13 3aMOBHHKOM,
MEHEDKEPOM Ta apT-IUPEKTOPOM; YMITH HpalioBaTd 3 OpudoM Ha CTBOPEHHS CaWTy; YMITH NPE3CHTYBAaTH CBOi
pOOOTH 3aMOBHHKY; BOJIOAITH HaBHYKAaMH BHKOPUCTAHHS CyYaCHHMX MpOTrpaM i3 KOMITIOTepHOI rpadiku s
CTBOpEHHsI 00’€KTIB MU3aliHy; 3HATH CHEIU(IKY MPUHIUIIB 1 METOOJIOTIT 3MiiiCHEHHs Kilacudikallii 00’ €KTiB; 3HATH
MeToAosorii  (opMymIOBaHHS Cy4YacHHX BHMOI 10 MOOyIOBH JAW3ailH-KOHLEMINl; 3HATH Ta aHali3yBaTH
3aKOHOMIPHOCTI TMpolecy BioOpaXXeHHs  MPOCTOPOBO-TIPEAMETHOTO CEpEelOBHINA Yepe3 IMPU3MY BIACHOTO
CBITOTJISIY; PO3YMITH i BpaxoBYBaTH COLiajibHi, €TWYHI, €KOHOMIYHi acleKTH, BHMOTM ICHYIOUMX JICp)KaBHHUX 1
3aKOPAOHHUX CTAaHAAPTIB M7 Yyac (OpMYBaHHS TEXHIYHUX 3aBJaHb Ta PillleHb; 3aCTOCOBYBATH MpaBuia 0()OpMICHHS
MPOEKTHUX MaTepiajiB iHPOPMAIITHIX CHCTEM Ta TEXHOIOTIH.

3micT HaBYAIBHOL AMcHUNIIiHK. IcTOpis Au3aiiny, ponb nu3aitnepa. Ctuii 1 TexHomnorii. Orisg iHCTpYMEHTIB, Meia,
BEKTOpHa 1 pacTpoBa rpadika, pixel perfect. Kommnosutis, hbopma, MoaysbHI CITKH, TeOpist Konbopy. Tumorpadika i
Bepcrka. o take UX. Kmouoi meroau ta inctpymenTr. Lo Take iHTepdeiic, MpUHIUNM B3a€MOII. CTBOpeHHH
KoHuenuii inTepdeiicy. lndopmaris, I0CTIHKEHHS, IPOCKTYBAHHS, NPOTOTHITYBaHHs Bisyanbni crui, TeXHOMOTII.
AHami3 TPeHIIB i 3aCTOCYBAHHS HOBHX HANPAMKIB B Ju3aiiHi. I'paiumi Texmiku i marepiami, tumorpadika,
TICUXOJIOTsI peKJIaMH, Au3aifH pexiaamu. Po3poOka mororwurri, hipMOBHX CTHIIB, OpeHIOYKiB, poOoTa 3i mpudramMu Ta
BEpCTKa, MaCKOTH, stationary Kkits, Tomro.

3anaHoBaHAa HABYAJbHA iSVIBHICTb: KUIBKICTH ayJUTOPHUX TOAWH — He MeHmre 1/3 Bing 3araibHOI KiTBKOCTI
TOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TMCLHILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAaKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTU4YHI Ta nabopaTopHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKI, YacTKOBO-TIOUIYKOBI
(camocriitna poboTa: iHIUBIAyalbHI 3aBIaHHS).

@opMH OLiHIOBAHHS Pe3yJbTATIB HABYAHHS. YCHE ONWTYBAaHHS, 3aXUCT JaOOpaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUN KOHTPOJIb.

®dopMa ceMeCTPOBOT0 KOHTPOJIIO: 3aiK.

HaguyanbHi pecypeu:

1. [Taciuauk B. B. Beo6-nau3aitn: ningpyunuk / B. B. [laciuauk, O. B. Ilaciunauk. - JIsBiB : «Marnomig-2006», 2018. -
518c.

2. Tpopumenko O. I'. Be6-texnonorii Ta BeO-an3aiiH : HaB4. nocionuk / O. I'. Tpopumenko, O. b. Kozin, O. B.
3anepeiiko, O. €. [Tnauinga. — Oxneca : denike, 2019. — 284 c.

3. Anexc B. Baiit. OcHoBu rpadiynoro au3aiiny. Tpere Buganss. Bunasaunrso: ArtHuss. 2023 p.

4. Monynbhe cepenonuiie s Hapuantus MOODLE. Toctyn mo pecypey: https://msn.khmnu.edu.ua

5. Enextponna 6i0mioreka yHiBepcutery. Jloctym 1o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaanay: kaHauaaT TEXHIYHUX HayK, 1o1eHT ['HaTtuyk €.I°.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

HHPOI'PAMYBAHHA MIKPOKOHTPOJIEPHUX CUCTEM

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pesyabtat HaBuyaHHA. CTyICHT, SKHi YCHIIIHO 3aBEPIIMB BHUBYCHHS JHUCUUIUIIHMA, TIOBHHEH: BMILJIO
BUKOPHCTOBYBATH TPHUHIMIIA TPOTPAMHOTO MIKPOKOHTPOJIEPIB Ta MIiKPOKOHTPOJEPHUX CHCTEM; IPOEKTYBaTH
apXITEeKTypy MIKPOKOHTPOJIEPIB Pi3HOTO THITY IPU3HAYECHHS; aHAII3YBaTH €NEKTPHYHI CXEMH eNIEKTPOHHUX MPUIIaIiB 1
MIPUCTPOiB; CKIAAATH AITOPUTMHU AIarHOCTYBAHHS MIKPOKOHTPOJEPIB Ta MIKPOKOHTPOJEPHUX CHUCTEM; PO3POOISATH
nporpaMHi Ta anapaTHi 3acobn 0OMiHY JaHWUMH MiX MIKPOKOHTPOJEPOM 1 30BHINTHIMH MPUCTPOAMH; peani3OByBaTH
yci OTpI/IMaHl B XOJIi BUBYCHHS KYpCY 3HaHHS Ta HABHYKHA HA MOBaX IPOTpaMyBaHHS MIKPOKOHTpPOJIEPIB (VHDL Ta
C); BMmiTH 3aCTOCOBYBATH 3HAHHS TEeXHIYHUX XapaKTePUCTHK, KOHCTPYKTHBHUX 0COOITMBOCTEH, TPU3HAYCHHS 1 TIpaBHII
eKCIDTyaTalii MporpaMHO-TEXHIYHUX 3acO0IB JUIA BHUPIMICHHA TEXHIYHUX 3a/1ad CHEMiabHOCTI; BMITH PO3POOISATH
nporpaMHe 3a0e3mnedyeHHs Ui BOYJNOBaHMX 3acTOCYBaHb, MOOINBHMX 1 TiOpUAHUX CHCTEM, pO3paxOBYBaTH,
eKCIUTyaTyBaTH, THUIIOBE JUIS CTICLiaIbHOCTI 00JIa THaHHSI.

3micT HaBYaAbHOI JucuunIinu. CydacHi HampsIMH PO3BUTKY MIKPOMPOLIECOPHOT TEXHIKU. 3araibHi BiIOMOCTi TIpoO
MikpokoHTposiepu. CTpyKTypa Ta mOpuHUMNI poboTH MmikpokontpoisepiB. IlopiBasuus texnonorii RISK i CISK.
Mikpokontponepu cimeiictea ST7 STMicroelectronics. 3nariomctBo 3 1ardgopmamu  Arduino Ta Raspberry Pi.
CepenoBuiie po3poOKH i MOBa MporpaMyBaHHs MiKpoKoHTpoiepiB Arduino ta Raspberry Pi. BasoBa ctpykrypa
nporpamu. CHHTaKCHC 1 omepaTopu.

3anaHoBaHAa HABYAJbHA JiSVIBHICTH: KUIBKICTH ayJUTOPHHUX TOAWMH — He MeHmre 1/3 Bin 3aralbHOI KiTBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TMCLHILIIHHA.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHI, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAIHHO-UTFOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, OCIHITHHIBKI, YaCTKOBO-TIOIIYKOBI
(camocriiina poboTa: iHIUBiAyalbHI 3aBIAHHS).

@opMH OUiHIOBAHHS Pe3yJbTATIB HABYAHHS. YCHE ONUTYBAaHHS, 3aXUCT Ja0OpAaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUN KOHTPOJIb.

(I)opMa CEMECTPOBOI0 KOHTPOJIIO: 3aITiK

HaBuanbHi pecypcu:

1. TiroBa B.}O. IlpoekTyBaHHS CKIaJ0BUX apXiTeKTypu komm toTepiB MoBoro VHDL — Xwmensauupkuit: ®OIL
I'onra, 2018. — 264 c.

2. Matieako M.IL. [puctpoi mudposoi enextpoHiku :Hapd. moci6./ M.I1. MatBienko.-Kuis: BunaBaumrso Jlipa-K,
2021.- 392 c.

3. Monaynere cepenonuiie i Hapdanas MOODLE. [Toctyn no pecypey: https://msn.khmnu.edu.ua

4. EnextponHa 6i0mioteka yHiBepcutety. Jloctyn no pecypey: http://lib.khmnu.edu.ua/asp/php _f/plage lib.php

Bukaanau: kaHauaaT TEXHIYHUX HayK, no1eHT 3acopHoB O.C.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

CTAHJIAPTH TA 3ACOBM IHOOPMAIIINHOI BE3IEKHA

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

PesyabTatu HaBuaHHs. CTYACHT, SKUHA YCINIHO 3aBEPUIMB BHBUCHHS UCIMILIIHM, TOBHHEH: 3HAaTH OCHOBHI
MDKHApOJAHI cTaHmaptu y cdepi iHbopmarliiiiHoi 6e3meKu, po3yMiTH OCHOBH 3aXHCTy iH(OpMAIlii; JeMOHCTPYBaTH
HAaBUYKH aHAJI3y PiBHS 3aXUIICHOCTI KOMIT IOTEPHOI CHCTEMH Ta MPOTIOHYBATH 3aXO0.! IJIS MiABUIIEHHS I[bOTO PiBHS;
MPOBO/IMTH aHATI3 ICHYIOUMX 3ac00iB Ta 3aXOJIB OpraHi3aIliifHO-TEXHIYHOTO 3aXUCTY iH(pOpMaIii; BMITH peaizyBaTH
3axuCT iHQOopMaIlii B KOMIT IOTepHil cUCTeMI.

3micT HaBuanbHOI qucHuIUTiHU. Konnenmis indopmaiitHoi 6e3nexu. [IoHATTS KOMIUIEKCHOTO 3aXHCTy iH(pOpMarTii.
Kananm Butoky iHdopmarii. MeToau, 3aco0u Ta 3axoau 3aXHCTy iHQOpMAIii B CHCTEMI eNeKTPOHHUX KOMYHIKAIIii
BiJl HECAHKIIOHOBAHOTO JOCTYIy. 3axWcT iH(opMaliiHUX CHCTEM BiJ KOMII'IOTEpPHHX BipyciB Ta arak. Monemi
MOBEJIHKM KOPHCTYBauiB y Mepexi. ETnununii xakinr. CranmapTusaiis Ta mpaBoBe 3a0esneueHHs iH(opMamiiHOi
Oe3reKH.

3aniaHoBaHA HABYAJbHA isVIBHICTB: KUIBKICTh ayJUTOPHUX TOAMH — HE MeHIe 1/3 Bijg 3arajibHOT KUIBKOCTI
TOIMH, SIK1 3aIlJITaHOBaH] HA BUBYCHHS TUCIIUATIIIHH.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHI, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBaJIbHO-UTFOCTPATHBHI, MMPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, OCIHIJHHIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poboTa: IHIWBITyadbHI 3aBIaHHS).

@®opMHU OLIHIOBAHHS Pe3y/JbTaTiB HABYAHHA: yCHE ONUTYBAaHHS, 3aXUCT Ja0OpPaTOpPHUX Ta MPAaKTUYHUX POOIT,
TECTOBUU KOHTPOJIb.

CI)opMa CEMECTPOBOI0 KOHTPOJIIO: 3aIIiK

HaguanbHi pecypcu:

1. 3axuct iHpopMmanii B koM oTepHuXx cuctemax: miapyunuk / B.J[. Kostopa, B.O. Xopomko, M.€. [lenect, F0.M.
Tkauy, O.0. bamonos. — Hixxun: ®OII Jlyksuenko B.B., TIIK «Opxines», 2020. -236 c.

2. 3axuCT CHCTEM eJIeKTPOHHHX KOMYHIKallil : HaB4. 1oci6. / B.O. Xopouiko, O.B. Kpusopyuko, M.M. BpainoBckkuit
Ta iH. — KuiB : KuiB. Hail. Topr.-exoH. yH-T, 2019. -164 c.

3. MonyseHe cepenosuie s Hauanast MOODLE. Jloctym o pecypey: https://msn.khmnu.edu.ua

4. EnextponHa 6i0mioteka yHiBepcutety. Jloctyn no pecypey: http://lib.khmnu.edu.ua/asp/php _f/plage lib.php

Bukaanau: kaHaUIaT TEXHIYHUX HayK, norenTt Kamycrsa M.B.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

OB’€EKTHO-OPIEHTOBAHE ITPOEKTYBAHHSA

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

PesyabraTn HaBuaHHsl. CTyAeHT, KW yCHIIIHO 3aBEPIIMB BUBYCHHS AWCIMIUIIHH, TOBHHEH: BUKOPHCTOBYBATH
0a30Bi 3HaHHS Cy4YacHUX iH(OpPMaUiiHUX CUCTEM Ta TEXHOJOTiH, HABHYKM NporpaMmyBaHHS MoBoro C#, TexHOmOTii
PO3pOOJIEHHSI aNrOPUTMIB 1 KOMIT'IOTEPHHMX MOpPOrpaM MOBaMH BHCOKOTO piBHS 13 3aCTOCYBaHHSM 00’ €KTHO-
opieHToBaHOr0 NiporpamyBanHs C# aist po3B’s3aHHS 3a]1a4 IPOCKTYBAHHS 1 BAKOPUCTAHHS 1HPOPMAIITHAX CUCTEM Ta
TEXHOJIOTIH; IEMOHCTPYBaTH 3HAHHS CyYacHOTO PIBHS TEXHOJOTIH iH(QOpPMAIiHUX CHCTEM, MPAKTUYHI HABUYIKU
nporpaMmyBanHs1 MOBOO CH#..

3MicT HaBYaJBHOI AMCHMIUIIHM. 3acTOCYBaHHA MPHHLUIIB MPOHEAYPHOTO Ta 00'€KTHO-OPIEHTOBAHOTO
MporpaMyBaHH TpH po3pobieHHi iHdopmaniitaux cucreM. OcHoBHI MOHATTA C#, 00'€eKTH, KJIacH, HACHTiITyBaHHS,
MepeBaHTAXECHH, TTONIMOP(i3M, OTIPAIIOBaHHS BUHATKOBHX CUTYaIlill, MOTOKH. MeTa-KilacH, IeleryBaHHs, IIa0IoHH.
OO0'eKTHO-OPIEHTOBAaHUN TIAXiA A0 PO3pOOKHM 1 peamizamii MPUKIATHUX iHPOPMAMIHHUX CHUCTEM, IOIUIBHICTH i
IJIOJIOTBOPHICTh CHCTEMATHYHOTO 3aCTOCYBAHHS 00'€KTHO-OPI€EHTOBAHOTO IiAXOMy Ha BCIX €Tamax >KATTEBOTO ITHKITY
iH(hopMaIiiiHOi crcTeMH, aHami3 BUMOT 10 iH(opmariiiHoi cuctemu i ii TomepeqHLOTO0 MPOEKTYBAaHHS, pealli3amis,
TECTYBaHHS 1 HACTYITHHIA CYIIPOBII.

3aniaHoBaHA HABYAJILHA MisUIBHICTh: KIJIBKICTh ayJIUTOPHUX TOJWH — HE MeHIIe 1/3 Bij 3araJbHOI KUIBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TUCLUIUIIHH.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAaKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTHUYHI Ta J1abopaToOpHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKi, YacTKOBO-TIOUIYKOBI
(camocriiina poboTa: iHIUBiAyaTbHI 3aBIAHHS).

®opMHU OUIHIOBAHHS Pe3y/bTaTiB HABYAHHA: yCHE ONUTYBAHHS, 3aXUCT JaOOPaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUU KOHTPOJIb.

(I)opMa CEMECTPOBOI0 KOHTPOJIIO: 3alliK.

HaguyanbHi pecypeu:

1. Mike McGrath. C# Programming in Easy Steps. 2020. 192 p.

2. Alexei G. PiskunovMichail F. MakhnoEvhen V. Ivohin. Po3pobka momaTkiB 3acobamu MOBH mporpamyBanus CH.
Bunasn. "Kuis.yH-1" npu Kuis.Ham. yH-Ti imeni Tapaca IlleBuenka. 2021 p.

3. Christian Nagel. Professional C# and .NET, 2021 Edition.

4. MonynbeHe cepemosuie mis Hadanuast MOODLE. Jloctym o pecypcey: https://msn.khmnu.edu.ua

5. Enextponna 6i6mioteka yHiBepeutety. Jloctym o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaanau: 10kTop TeXHIYHMX HayK, npodecop Jlucenko C.M.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

CUCTEMM YIIPABJIIHHA KOHTEHTOM BEB-CEPBICIB

Tun AuCHUNITiHA Bubipkora

PiBenb BHIIOI OCBiTH [epmmii (GakanaBpChKU)
MoBa BUKJIQJaHHS YkpaiHcbka

KinbkicTs kpeautie EKTC 8,0

®opmu 3100yTTS OCBiTH Ouna neHHa

PesyabraTu HaBuaHHs. CTYACHT, SKHH YCHIIIHO 3aBEpPIIMB BWUBYCHHS JUCIUIUTIHU, MOBHHEH: 3HATH CYTHICTb,
0COOIMBOCTI Ta BHIM TEXHOJIOTIH YIIpaBIiHHSA KOHTEHTOM; BUKOPHCTOBYBaTH UG poBi iHpopMamiiiHi Ta mporpamHi
MPOIYKTH, HEOOXiMHI IJIsl HAJEKHOTO TPOBA/HKEHHS MAapKETHHTOBOI MISUTBHOCTI Ta MPAKTUYHOTO 3aCTOCYBaHHS
MapKETHHIOBOT'O IHCTPYMEHTapil0; 3aCTOCOBYBaTH IHHOBANIWHI MiAXOAM MIOAO ITPOBAKEHHS MapKeTI/IHFOBoI
TisUTBHOCTIL PHHKOBOTO cy0’exra, THY4KO aJanTyBaTHCA [0 3MiH MapKETHHIOBOIO  CePeIOBHIIA; p03yMlTI/I i
BPaxoBYBaTH COLiaJbHI, €TUYHI, EKOHOMIUHI aCTIEKTH, BUMOTH iICHYIOUHX JACPKaBHHUX 1 3aKOPJAOHHUX CTaHI[apTlB i
gac (opMyBaHHS TEXHIYHMX 3aBAaHb Ta PillleHb; 3aCTOCOBYBATH MpaBWiIa OPOPMIICHHS MPOEKTHUX MaTepialiB
iHpOpMaLiHHUX CHCTEM Ta TEXHOJIOTiH; IEMOHCTPYBaTH BMIHHA pPO3POOJISATH MapKETHHIOBE OOIPYHTYBaHHS
po3pobieHHS iHPOPMALIIHHUX CUCTEM Ta TEXHOJIOTIH.

3micT HaBYaNBHOI AucHuIinM. ba3oBi npuanunu ta Tpenan SMM.Crparerii Ta Mojeni MpUCYTHOCTI OpeHIiB B
coliaibHUX Mepexkax.Micist Ta 0CcOONMBOCTI BUKOPUCTAaHHS TOMYJSIPHUX COLIANBHUX MEPEX, OCHOBHI NMPHHIUIN
pobotu B HEX.JOCHiKEHHS IiILOBOT aymUTOpii 1 ympaBliHHS AYMKOIO, JIOSJIBHICTH CIIOXKHMBAYiB 1 Mi3HABaHICThH
OpeHay. AHai3 KOHKYPEHTIB.AJITOPUTM Ta METOIu mpocyBaHHs B IHcrarpami Tta ®elicOyk.KonTeHT miaH i
MapKeTHHT B COLabHUX Mepekax. BisyansHuii koHTeHT.OCHOBH BOPOHKH OHJIAWH-TIPOJAXKiB Ta JiJOreHepallii.

3aniaHoBaHA HABYAJbHA isUIBHICTB: KUIBKICTh ayJUTOPHUX TOAMH — HE MeHIe 1/3 Bing 3arajibHOT KUIBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TUCLHILIIHHA.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHIi, MPOOIEMHO-TIOMIYKOBI (JIEKIii); MOSCHIOBaIHHO-UTFOCTPATHBHI, MMPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, OCIHIJHHIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poboTa: IHIWBITya bHI 3aBIaHHS).

@opMH OLiHIOBAHHS Pe3yJbTATIB HABYAHHSA: YCHE ONMUTYBAHHA, 3aXHCT JaOOpaTOPHUX Ta MPAKTUIHHUX DPOOIT,
TECTOBUN KOHTPOJIb.

CI)opMa CEMECTPOBOI0 KOHTPOJIIO: 3aliK.

HaBuaabHi pecypcu:

1. lleBuyk 1. b. biznec y comianpanx Mepekax: Hasu. moci6. — JIeBiB: Bugasaunreo HHBK «ATby, 2021. 219 c.

2. SMM: neraneHO TIpo TojdoBHE. Pexxmm moctymy: https://itforce.ua/blog/social-media-marketing-podrobno-o-
glavnom/.

3. MonyneHe cepenoruiie it Hapuyanas MOODLE. Jloctym no pecypey: https://msn.khmnu.edu.ua

4. Enextponna 6i0mioteka yHiBepcutety. Jloctym g0 pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaanau: kaHIUAaT TEXHIYHAX HAyK, Ho1eHT [ HaTtayk €.1°.


https://itforce.ua/blog/social-media-marketing-podrobno-o-glavnom/
https://itforce.ua/blog/social-media-marketing-podrobno-o-glavnom/
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

IHPOI'PAMYBAHHA POBOTOTEXHIYHUX CUCTEM

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3yabTaTu HaBuyaHHs. CTYACHT, SSKAW YCIINTHO 3aBEPIIMB BHUBUCHHS JMCIUIUTIHH, TOBUHEH JOCKOHAIO BOJIOJITH
OCHOBaMH TIporpamyBaHHs poOortorexHiuanx cucteM LEGO MINDSTORMS, ARDUINO, UBTECH, ckianatu
QITOPUTMH Ta TPOTPaMyBaTH iX 3 BHKOPHUCTAHHSM PI3HHX MOB Ta CEPEIOBHII NPOTrpaMyBaHHS; MOJCIIOBATH,
MPOEKTYBaTH Ta PO3POOIATH aNTOPUTMH, OIIHIOBATH iX CKIIAJHICT; IUIAHYBaTH Ta €()EeKTHBHO OPIaHi30BYBAaTH
po0OTy mpHW CKIaJaHHI TPOTrpaM; BMITH 3aCTOCOBYBAaTH 3HAHHA TEXHIYHHX XapaKTEPUCTHUK, KOHCTPYKTHBHHX
0COOMMBOCTEH, PU3HAYCHHS 1 MPABWJI €KCIDTyaTaIlil IporpaMHO-TEXHIYHUX 3aCO01B /I BUPIIICHHS TEXHIYHUX 33729
CHEIaTbHOCTI; BMITH PO3pOOISATH MporpaMHe 3abe3medeHHst it BOyTOBaHUX 3aCTOCYBaHb, MOOUTBHUX 1 T1OpHIHUX
CHUCTEM, PO3PaxOBYBAaTH, EKCILTyaTyBaTH, TUIIOBE IS CTIEMiaIbHOCTI O0IaTHAHHS.

3MmicT HaBuaJdbHOI aucHUILIiHM. OCHOBM ajroputmizaiii maus podororexHidnux cucrem LEGO MINDSTORMS,
ARDUINO, UBTECH. OcHoBu mporpamyBanHs poOororexHiunux cuctem LEGO MINDSTORMS, ARDUINO,
UBTECH. Anroputmu Ta po3B’si3aHHA 3a1a4.

3aniaHoBaHA HABYAJBHA JisUIBHICTB: KUIBKICTh ayJUTOPHHUX TOJAMH — HE MeHIne 1/3 Bijg 3araJbHOI KUJIBKOCTI
TOIMH, SIK1 3aIlJITaHOBaH] HA BUBYCHHS TUCIUATIIIHH.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0YHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTHU4YHI Ta JnabopaTopHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKI, YacTKOBO-TIONIYKOBI
(camocriitHa pobOTa: 1HIMBIyalIbHI 3aBIAHHSN).

@®opMHU OUIHIOBAHHS Pe3y/bTaTiB HABYAHHA: yCHE ONUTYBAHHs, 3aXUCT JaOOPAaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUU KOHTPOJIb.

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aTiK.

HaguyauabHi pecypeu:

1. Jlucenxo C. M. IlporpamyBanHs poOOTOTEXHIYHMX cHCTeM Ha ocHOBi Lego Mindstorms : HaBu. moci6. / C. M.
Jlucenko, A. O. Hivenopyk, K. FO. bo6posHikoBa. — Xmenpuuupkuii : XHY, 2020. — 242 c.

2. PoboToTexHIUHI CHCTEMH: MPOEKTYBAHHS 1 MOJAETIOBaHHS: HaBd. nocionuk/ M. M. [omimyk, M.M. Tkau. Kuis:
KIII im. Iropst Cikopebkoro, 2021. 112 c.

3. Monaynere cepenonuiie it Hapdanas MOODLE. [loctym no pecypey: https://msn.khmnu.edu.ua

4. Enextponna 6i0mioteka yHiBepcutety. Jloctym 1o pecypey: http://lib.khmnu.edu.ua/asp/php _f/plage lib.php

Bukaanau: kaHauaaT TEXHIYHAX HayK, nomeHT 3acopHoB O.C.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

KPUIITOJIOI'TA

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

KinbkicTs kpenntie EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

PesyabTaTtu HaBuyanHs. CTYACHT, KW YCIIIIIHO 3aBEPIIMB BUBUYCHHS JIMCIMILIIHYM, TIOBUHEH: PO3YMITH Ta BMILJIO
BHKOPHCTOBYBATH TEPMiHU Ta OCHOBHI MOHATTS KPUITOJIOTI]; pPO3YMITH MPUHIMITK TOOYIOBH Pi3HUX KPHUIITOCHCTEM,
BOJIOAITH HaBMYKAMH TPOTPAMHOI peamizamii KpunTorpadidHHX CHCTEM Ta METOMIB KPWUITOAHATI3Y; aHai3yBaTH
BIIMIHHOCTI KPHUITOCHUCTEM; 3HATH CydacHI KpumrorpadidHi MPOTOKOIH, BMITH 3aCTOCOBYBAaTH 3HAHHS TEXHIYHUX
XapaKTepPUCTUK, KOHCTPYKTHBHUX OCOOJHMBOCTEH, TMPH3HAYEHHS 1 MpaBWI eKCIUTyaTamii HpOoTrpamMHO-TEXHIYHHUX
3ac00iB [T BUPIIICHHS 3a7]ad KPUITOAHAT3Y.

3micT HaBuyadabHOI AucHumIiHM. OCHOBHI TOHATTS Kpuntojorii. Kpumrorpadis. Kiacudikarmis KpHUINTOCHCTEM.
[Mpuanunmun moOymoBu KpunrocucteM. MeTtoam peamizamii kpunrocucteM. IIporpamumii Merox peamizamii
KpUnrocucTeM. KpumnrocucteMu 3 CeKpeTHHM KitodeM. KpunrocucTeMu 3 BIIKpUTHM KitodeM. Kpumroananis.
Kpunrorpadiuni nmporoxonu. Creranorpadis.

3anaHoBaHAa HABYAJbHA iSVIBHICTB: KUIBKICTh ayIJUTOPHHUX TOAWMH — He MeHIIe 1/3 Bim 3arambHOl KiIBKOCTI
TOIMH, SIK1 3aIlJITaHOBaH] HA BUBYCHHS TUCIUATIIIHH.

MeTtoau HaBYAHHSA: CJIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPaKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTH4YHI Ta 1abopaTopHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKi, YacTKOBO-TIONIYKOBI
(camocriiina poboTa: iHIUBiAyaTbHI 3aBIAHHS).

@opmMHu OUIHIOBAHHS Pe3yJbTATIB HABYAHHS: yCHE OMUTYBaHHs, 3aXUCT JaOOpaTOpPHUX Ta MPAKTUYHUX POOIT,
TECTOBUU KOHTPOJIb.

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aTiK.

HaguyauabHi pecypeu:

1. 3axucT cucTeM eNeKTPOHHUX KOMYHIKaIllii : HaBd. moci6. / B.O. Xopomko, O.B. Kpusopyuko, M.M. Bpainoscekuit
Ta iH. — KuiB : KuiB. Ham. Topr.-exoH. yH-T, 2019. -164 c.

2. 3axuct iHpopmauii B koM’ 1oTepHux cucremax: miapyunuk / B.Jl. Kostopa, B.O. Xopomko, M.€. Illenect, FO.M.
Tkau, O.0. bamonos. —Hixxun: ®OII Jlyksnenko B.B., TIIK «Opxizes», 2020. -236 c.

3. MoaymsHe cepenouiiie it Hapdanas MOODLE. Toctym fo pecypey: https://msn.khmnu.edu.ua

4. Enextponna 6i0moteka yHiBepcutety. Jloctym 1o pecypey: http://lib.khmnu.edu.ua/asp/php _f/plage lib.php

Bukaanau: kaHIuaaT TEXHIYHUX HayK, nouneHT Kamnycrsaa M.B.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

IMPOI'PAMYBAHHSA BEB-CEPBICIB

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Teprmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3yabTraTu HapuyanHsi. CTyJEHT, SKAH YCHIIIHO 3aBEPIINB BUBUYCHHS JUCHIUILIIHY, MOBHHEH: BUKOPHCTOBYBATH
0a30Bi 3HAHHSI CYYacCHUX IH(POPMAIIHUX CHCTEM Ta TEXHOJOTid, HABUYKH IPOTrPaMyBaHHS 3a JOIOMOIOI0
¢petimBopky ASP .NET CORE, Texnomnorii po3po0yieHHsI alrOpUTMiB 1 KOMIT FOTEPHUX MPOTrpaM MOBaMHU BHCOKOTO
PIBHS i3 3aCTOCYBaHHSAM 00’ €KTHO-OPIEHTOBAHOTO MPOTrpaMyBaHHs 3a nornomororo dpeiiMmBopky ASP .NET CORE st
PO3B’sI3aHHS 33724 MIPOEKTYBaHHS 1 BUKOPHUCTaHHS 1HPOPMAIIITHUX CHCTEM Ta TEXHOJIOTiH; NEMOHCTPYBATH 3HAHHSI
CY4YacHOTO PIiBHsI TEXHOJIOTiH iH(QOpMamiHHUX CHCTEM, MPAKTUYHI HABHYKU 3a Jonomororo ¢peiimBopky ASP .NET
CORE.

3MmicT HaBYaabHOI AUCHHUIUTIHU. OO'€KTHO-OPIEHTOBaHMW MiAXiJ 10 po3poOku 1 peamiszaiii BeO-cepBiCiB.
Indpactpykrypa s po3pobnenns se6-cepsiciB ASP.NET MVC.

3anaHoBaHA HABYAJBHA MiSVIBHICTH: KiJBKICTh ayIWTOPHUX TOIWH — HE MeHIIe 1/3 Bimg 3araibHOI KUTBKOCTI
TOIMH, SIK1 3aIlJITAaHOBaH] HA BUBYCHHS TUCIIUATIIIHH.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHI, MPOOIEMHO-TIOMIYKOBI (JIEKIlil); MOSCHIOBAaIHHO-UTFOCTPATHBHI, MMPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, OCIHIJHHIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poboTa: IHIWBITyadbHI 3aBIaHHS).

®opMHU OLIHIOBAHHS Pe3y/bTaTiB HABYAHHS: yCHE ONUTYBAHHS, 3aXUCT JaOOPAaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUU KOHTPOJIb.

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aTiK.

HaguanbHi pecypcu:

1. Mike McGrath. C# Programming in Easy Steps. 2020. 192 p.

2. Alexei G. PiskunovMichail F. MakhnoEvhen V. Ivohin. Po3po0Oka nonatkiB 3acobamu MoBU nporpamyBaHHs C#.
Bunasn. "Kui.yH-1" npu Kuis.Ham. yH-Ti imeni Tapaca [lleBuenka. 2021 p.

3. Christian Nagel. Professional C# and .NET, 2021 Edition.

4. MonyneHe cepenosuie it Hapdanass MOODLE. Jloctyn o pecypcey: https://msn.khmnu.edu.ua

5. Enextponna 6ibmioteka yHiBepeurtety. Jloctym 1o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Buknaaau: 1oKTOp TeXHIYHUX HayK, npodecop Jlucernko C.M.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

TEXHOJIOT'TI 3D MOJEJIOBAHHSA

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

PesyabTaTtu HaByaHHs. CTyJeHT, SKUN YCIINIHO 3aBEPIIUB BUBYCHHS JMCIUIUIIHHM, TTOBUHEH: BMIJIO PO3POOJISATH
MaTeMaTHYHe IMIPEJCTaBIeHHS Oyab-KOi TPUBUMIpPHOI TOBEpXHI 00'ekTa 3a IOTIOMOTOI0 CIEIialli30BaHOTO
MPOTpaMHOT0 3a0e3MeYeHHs; BMIJIO 3aCTOCOBYBaTH pi3HI alTOPUTMH Ui CTBOPEHHS Mojeneil (cruraiiHoBe
MOJIETIIOBAaHHS, TOJITOHATFHE MOJEITIOBAHHS, MOJENIOBaHHA 3a Jomomoroio subdivision surfaces, mpomuemnypHe
MOJIETIIOBAaHHS); BMIJO 3aCTOCOBYBaTH pi3HI MIXOAW s TMOOYAOBH MOENeEH; BMIJIO 3aCTOCOBYBAaTH pi3HI
iHCTpyMeHTH (mpodeciiini nmporpamu) s 3D MonmenroBaHHS; 3aCTOCOBYBATH 3HAHHS TEXHOJOT1H MOJETIOBAaHHS MPH
PO3B’sI3aHHI 3a/1a4 MPOEKTYBaHHS 1 BUKOPHCTAHHS 1H(QOpPMAMIMHAX CHCTEM Ta TEXHOJOTiH; 0OTpyHTOBYBaTH BHOIp
TEXHIYHOI CTPYKTYpH Ta po3poOIIATH BIAMOBIAHE MpOrpaMHe 3a0e3nedeHHs, 0 BXOANUTH 0 CKIaAy iHQOpMamiifHuX
CUCTEM Ta TEXHOJIOT1H.

3MmicT HaBYadBbHOI aucHUIUIiHM. Mogeni. Anroputmu MojemoBaHHs. CrutaiiHoBe MojentoBanHs. [lomiroHanbHe
MoJemoBaHHs. MojenmoBaHHas 3a nornomororo subdivision surfaces. [IpouenypHe moxpemoBanus. Iligxomu mo 3D
MoaentoBanHs. [HcTpymenTu s 3D MojientoBaHHs.

3aniaHoBaHAa HAaBYAJbHA MiSUIBHICTB: KUIBKICTh ayJUTOPHUX TOAMH — HE MeHIe 1/3 Bing 3arajibHOT KUIBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TMCLHILIIHHA.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHIi, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAIHHO-UTFOCTPATHBHI, MMPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4yHi Ta 7a0opaToOpHi 3aHATTS), NPAKTUYHI, IOCHITHHUIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poOoTa: IHIWBITyadbHI 3aBIaHHS).

@opMH OLiHIOBAHHS Pe3y/IbTATIB HABYAHHS: YCHE ONUTYBAHHA, 3aXHCT JJA0OPATOPHHUX POOIT, TECTOBHI KOHTPOIIb.
®opMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaguanbHi pecypcu:

1. Mensauk O.C. Komm’torepHa animaiis Ta 3D-monentoanns: HaBuanbuuii nmocionuk / Yknamau: O.C. MejbHUK. -
YManb: YIITY iMeHi [TaBma TruuHu, 2018. - 141 c.
(https://dspace.udpu.edu.ua/bitstream/6789/9998/1/kompanim.pdf)

2. JlorommHcbka H.JI., [3oniH 1.B. Texnomnorii 3D-MoentoBaHHs B TporpaMHOMY cepeaoBuili 3ds Max 3 AUCIUILITIHA
“3D-I'padika”. HaBuansHmii mociOHuK. JIbBiB : BumaBaunTeo JIbBiBChKOI momiTexHiku, 2020. 216 c.

3. MoayneHe cepenosuie s HaBuanHss MOODLE. loctyn o pecypcy: https://msn.khmnu.edu.ua.

4. EnextponHna 0ibmioreka yHiBepcurety. JJoctyn o pecypey: http:/lib.khnu.km.ua/asp/php f/plage_lib.php.

Buxanagau: Boiiuyp O.10.


https://dspace.udpu.edu.ua/bitstream/6789/9998/1/kompanim.pdf
https://msn.khmnu.edu.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3yabTaTu HaBuaHHsA. CTyJIEHT, SIKUH yCIIIITHO 3aBEPIINB BUBYCHHS NWCIIUILTIHN, TIOBUHEH: 3HATH apXiTEKTypy Ta
KIIFOUOBI MOyl [HTepHeTy peuel, 3arajgbHe BIAIITYBaHHS CHCTEM Ha TEXHOJIOTiAX [HTepHeTy peueit, cnerudiky
MPOEKTYBaHHS Ta TpOrpaMmyBaHHs [HTEpHETYy pedeil, NPHUHIMIIM OpraHizaiii OOMiHYy IaHWUMH Ta B3aEMOMIl 3
npuctposmMu [HTepHETY peuelt, cranmapté i loT-mpoTokonmm mepenmawi maHWX; BMITH 3aCTOCOBYBAaTH 3HAaHHS 3
MPOEKTYBAaHHA Ta TMPOTpaMyBaHHS I[HTepHeTy peueil st CTBOpeHHS cucTeM I|HTepHeTy pedei; OyTH 3IaTHUM
PO3pOOIIATH Ta BIPOBAIPKYBATH CUCTEMHU [HTEpHETY pedeii; BMITH 3aCTOCOBYBATH 3HAHHS TEXHIYHUX XapaKTCPUCTHK,
KOHCTPYKTHBHUX OCOOIMBOCTEH, IPU3HAYESHHS 1 MPABUII EKCIDTyaTallil IpOrpaMHO-TEXHIYHUX 3aC00iB ISl BUPIIIEHHS
TEXHIYHUX 3a]ad CHeIiaIbHOCTI; BMITH PO3pOOISATH TporpamHe 3a0e3redeHHs Jisi BOYZAOBaHUX 1 PO3MOJIICHAX
3aCTOCYBaHb, MOOUILHUX 1 TIOpUAHMX  CHUCTEM, pPO3PaxXOBYBAaTH, EKCILTyaTyBaTH, THIIOBE JUIS CHEIaIbHOCTI
o0aTHaHHSL.

3MicT HaBYATBHOI TUCIUILTIHM. APXITEKTypa Ta KIro4oBi Moaymi IHTepHeTy peueii. Exocuctema [HTepHETY peuet.
[Mnardpopma iHTEepHETY peduedl. THMOBI apXiTEKTypHw MOAATKIB. 3arallbHE BIANITYBaHHS CHUCTEM Ha TEXHOJOTISX
Iatepuery peueit. Mopens manmx. Opranizamis oOmiHy maHuMu. B3aemomis 3 mpuctposmu. Bsaemomis 3
KopucTyBadaMu. JKutrTeBuil 1wk cuctemu [HTepHeTy pededl. Crnermmdika MTpPOEKTYBaHHS Ta MPOTpPaMyBaHHSI
IaTepuety peueit. Po3pobnenHs koHmentii Ta apxitektypu. Kommonentn, momymi. Jxepena eneprii Ta ympaBiiHHS
xuBneHHsM. CeHcopri mpuctpoi. LIDAR Tta aktuBHi naBaui. [laBaui MEMS. IaTenekryanbHi KinneBi Touku loT.
Konnenmist 3muttss maBadiB. llepemaua manmx. PamiowactoTHi mpotokomn 6e3xporoBoro 3Bsi3ky. Cranmaptu
6e3npoToBoi okanpHOT Mepexki. WPAN ta WLAN nHa 6a3i [P. [aTepHeT-MapmpyTH3amis Ta npoTokonn. Tpaguiiiiina
MDbKMEpeXKHa B3aeMois. [IporpamHa mepexxHa B3aemogis. Apxitektypa Software-Defined Networking (SDN).
Tormosoriss XMapHUX Ta TYMaHHUX 004MCIIeHb. [0T-MpoTOKOMM Mepeaayi JaHUX BiJi TPAHUYHOTO IPUCTPOIO Y XMapy.
Tymanni Ta rpaHudHi oOuuciieHHs. Mopaenb XMapHHX cepBiciB. AHaliTHMKa Ta MallMHHE HaB4YaHHS. besmeka
iHTepHeTY peveil. Pisuyna Ta anaparHa Oesmneka. besneka 30epiranns nanux. KommnekcHa 6e3neka.

3aniaHoBaHA HABYAJIBLHA MisUIBHICTB: KIIBKICTh ayJIUTOPHUX TOJWH — HE MeHIIe 1/3 Bij 3araJbHOI KUIBKOCTI
TOJIVH, K1 3aIlJIAHOBAH] HA BUBYECHHS TUCIIUATIIIHH.

MeToau HaBYAHHSA: CIIOBECHI, HA0YHI, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UIIOCTPATHBHI, PAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MIpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, JOCIHiJHHIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poOoTa: IHIWBITya bHI 3aBIaHHS).

@®opMu OLIHIOBAHHS Pe3y/JbTATIB HABYAHHA: yCHE ONWTYBAaHHs], 3aXUCT JaOOPAaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBHUI KOHTPOJIb.

®dopMa ceMeCTPOBOT0 KOHTPOJIIO: 3aiK.

HaguyanbHi pecypeu:

1. Barrett, S. F. Arduino IlI: Internet of Things. — Synthesis Lectures on Digital Circuits and Systems, 16(1), 2021. —
237 p.

2. Singh, R., Gehlot, A., Gupta, L. R., Singh, B., Swain, M. Internet of Things with Raspberry Pi and Arduino. — CRC
Press, 2019. — 209 p.

3. Kurniawan, A. Beginning Arduino Nano 33 IoT. — Apress, 2020. — 192 p.

4. MonynbHe cepemosuite mist Hauanuast MOODLE. Jlocrym o pecypcey: https://msn.khmnu.edu.ua

5. Enextponna 6i0mioTeka yHiBepeutety. Jloctyn o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage lib.php

Buxnanau: crapmmii Buxitanad Imrean €.0.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

Tun qucHUILTiIHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmit (0akamaBpCHKHIA)
MoBa BUKJIQJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBiTH Ouna neHHa

Pe3yabTraTu HaByanHs. CTyJIEHT, SKHH YCITIIIHO 3aBEPINWB BUBYCHHS JUCIWILIIHY, TTOBUHEH: 3HATH BpPA3JIMBOCTI
KOMIT'IOTEpPHUX CHCTEM Ta MEPEXK, 3aTPO3H Ta MPUHIIMIIK 3/11HCHEHHS aTak, CIPSIMOBAaHMUX HA KOMIT IOTEPHI CHCTEMH Ta
MepeXi; METOOU Ta 3acoOW BUSBICHHS BTOPTHEHb, 3arpo3 Ta aTak, a TaKOX METOAM KEpyBaHHA Ta eMYJISMii
MEpEeKeBUX MPHUCTPOIB; BMIIIO 3aCTOCOBYBATH 3acO0OM BHWSBJICHHS BTOPTHEHb IS 3a0e3medeHHs iH(opmariiHol
Oe3nekr KOMIT'IOTEpHUX CHCTEM; OyTH 3JaTHHM OpPraHi30BYBaTH 3aXHCT KOMIT IOTEPHUX MEPEX Ta BIPOBAIKyBaTH
cydacHi 3aco0W 3axHCTy BHUSIBICHHS BTOPTHEHb 3 METOI0 3a0e3medyeHHs iH(opMmamiiHoi Oe3leKkn KOMI I0TEPHUX
Mepex; OoOIrpyHTOBYBaTH BHOIp cmocobiB 300py, 30epiraHHs, mepemadi Ta 3axucTy iHdopmarii B HpOrpaMHUX i
TEXHIYHUX 3ac00ax KOMITIOTEPHHX CHCTEM Ta MEpPeX; aIMIHICTPyBaTH, BHKOPHCTOBYBATH, aJanTyBaTH Ta
eKCIUTyaTyBaTH HasBHI TEXHOJIOT1l KOMIT IOTepHOI 1HKeHepii 13 3a0e3MmedeHHsIM 3aXUCTy iHpOopMalii B KOMIT I0TEpHUX
crcTeMax Ta Mepekax 3 METOI0 peajizallii BCTAHOBIIEHOT MOMITHKY iH(GopManiiHOi Oe3meKu.

3micT HaBuaabHOi qucnumIiHU. Cructemu BusiBiieHHs BTopraeHs (IDS, Intrusion Detection Systems). Kmacudikamis
IDS. Apxitektypa IDS. ba3oBi TexHonorii BusBIeHHs BToprHeHb. Kiacudikamiss BpasnuBocteil. Peectpu
BpasnuBocTeil. Knacudikamiss atak. BusBneHHs 3moBkvBaHb. BusiBieHHsS aHOMamiii. ATaku Ha KOMIT IOTEpHY
cucremy. Xoctosi IDS (HIDS, Host-Based Intrusion Detection Systems). Meronu BUsSBIEHHs aTak Ha pPiBHI By3Ja.
MepexHni ataku. Mepexai IDS (NIDS, Network-Based Intrusion Detection Systems). MeToau BUSBICHHS aTak Ha
piBHI Mepexi. Cuctemu 3amnobiranas sropraeds (IPS, Intrusion Prevention System). Cywachi 3acoou HIDS Ta NIDS
Ta iXx mpaktuuHe 3actocyBaHHA. Cucremu Security Information and Event Management (SIEM). Aynut
iH(popMmariitHoi 6e3nexu. Cuctema Security Operation Center. [TorsTTs neminitapuzosanoi 30au (DMZ, demilitarized
zone). DLP-cucremn (Data Loss Prevention). 3actocyBanus mnpumanok (Honeypots) ta ix mepex (Honeynets).
[lepeBarn Ta HEMOJIIKM BUKOPUCTaHHs MpUMaHOK. Poib mpumaHOK B 3a0e3rneueHHi Oe3neku. Mopeib MpPUMaHKH.
Knacudikamiss Ta THnM npumaHok. Mepexi NpUMaHOK. ApXIiTEeKTypa Mepexi npuMaHOK. CTaTUCTHYHHH Ta
IHTEJIeKTyalIbHAN aHaji3 TaHUX MPUMAaHOK Ta iX MEpex.

3aniaHoBaHA HABYAJIBLHA MisUIBHICTB: KIJIBKICTh ayJIUTOPHUX TOJWH — HE MeHIe 1/3 Bij 3araJbHOI KUIBKOCTI
TOJIVH, K1 3aIJIAHOBAH] HA BUBYECHHS IUCIIUATIIIHH.

MeToau HaBYAHHS: CJIOBECHI, HAOYHIi, MPOOIIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAaIbHO-UTFOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MIpakTW4YHI Ta J1a0OpaTOpHI 3aHATTS), NPAKTUYHI, JOCIHIJHHIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poOoTa: IHIWBITya bHI 3aBIaHHS).

®opmMHu OUiHIOBAHHS Pe3yJbTATIB HABYAHHS. YCHE ONMUTYBaHHSI, 3aXUCT JAOOPATOPHUX Ta MPAKTHYHUX POOIT,
TECTOBUI KOHTPOJIb.

dopMa ceMeCTPOBOT0 KOHTPOJIIO: 3aJiK.

HaguaabHi pecypcu:

1. Almalawi, A., Tari, Z., Fahad, A., Yi, X. SCADA Security: Machine Learning Concepts for Intrusion Detection
and Prevention. — John Wiley & Sons, 2021. — 224 p.

2. Sengupta, N., Sil, J. Intrusion Detection: A Data Mining Approach. — Springer Nature, 2020. — 151 p.

3. Kim, K., Aminanto, M. E., Tanuwidjaja, H. C. Network Intrusion Detection Using Deep Learning: A Feature
Learning Approach, 2018. — Springer. — 92 p.

4. MonyneHe cepenosuie it HapdanHass MOODLE. Jloctyn o pecypcey: https://msn.khmnu.edu.ua

5. Enextponna 6ibmioreka yHiBepcutety. Jloctym 1o pecypey: http:/lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaanauyi: kaHauIaT TeXHIYHAX HayK, noreHT Kamycrsa M.B.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

BEB-OPIEHTOBAHA PO3POBKA ITPOT'PAMHOI'O 3ABE3IIEYEHHSA

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpenutie EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3syabTaTu HaBuyaHHA. CTYACHT, SIKUH YCIIITHO 3aBEPIIMB BUBUYCHHS JUCIUILTIHH, TOBUHEH: 3aCTOCOBYBaTH HaOyTi
3HaHHS 3 BeO-TIpOorpaMyBaHHS TPH MPOEKTYBaHHI 1 pO3pOOJIEHHI SK KIIEHTCHKOI, TaKk 1 CepBEpHOI YacTHH BeO-
JOJIATKiB; 3aCTOCOBYBaTH MOBY mporpamyBaHHs PHP s Hamumcanss cueHapiiB cepBepHOi 4acTWHU BeOCAaMTiB;
iHTerpyBaT 0a3zy maHWX y BeOcCailiT, BUKOPHCTOBYBATH CYYacHI IHTErpoBaHi cepenoBuia po3pobku (Integrated
Development Environment, IDE) st BupimieHHs 3agad  BeO-MpOrpaMmyBaHHS 3 BpaxyBaHHSIM TEXHIYHHX
XapaKTePUCTUK CEPEAOBUIL PO3POOKH, a TaKOXK MaTH HABHYKH HAJAroJDKCHHS Ta TECTYBaHHs BeO-I0/aTKiB;
BHKOPHCTOBYBAaTH 0a30Bi HABHYKH MPOTPaMyBaHHS, METOU CTBOPEHHS 0a3 JaHWX Ta IHTEPHET-PECypCiB, TEXHOIOTI{
PO3pOOIIEHHS aNTOPUTMIB 1 KOMIT IOTEPHUX MPOTPaM MOBaMH BHCOKOTO PiBHS JJIS pO3B’A3aHHS 3a]a4 MPOEKTYBAaHHS 1
BUKOPHUCTaHHS iH)OpMaiHHIX CUCTEM Ta TEXHOJIOTIH.

3micT HaByaabHoOi aucuumiinn. Cunrakcuc mMoBu mporpamyBanHss PHP. Perymspui Bupasu. CynepriobaibHi
3MiHHi. ApxitekTypHauit madmon CRUD. Boynosani ¢pyHkuii Ta yHkuii kopucrysaya. OcHou OOII B PHP. Po6ota
3 Oazoro manmx MySQL. Ommc apxitektypu BeO-monatkiB. UML-nmiarpamu. PoGota 3 BeO-hopmamu. PoGota 3
cucremolo kepyBanHs koHTeHToM (CMS). Apxitektypa MVC. Po6oTa 3 hpeliMmBopKOM.

3anaHoBaHa HABYAJbHA JiSVIBHICTb: KUIBKICTH ayIJUTOPHHUX TOAWH — He MeHmre 1/3 Bin 3araibHOI KiTBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TMCLHILIIHHA.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHIi, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAIHHO-UTFOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, OCIHITHHIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poOoTa: IHIWBITyadbHI 3aBIaHHS).

@opMH OUiHIOBAHHS Pe3yJbTATIiB HABYAHHS. YCHE ONUTYBAaHHS, 3aXUCT Ja0OpAaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUN KOHTPOJIb.

CI)opMa CEMECTPOBOI0 KOHTPOJIIO: 3aliK.

HaBuanbHi pecypcu:
1. De Rosa A. The Modern JavaScript Collection / A. De Rosa, C. Buckler, N. Jacques at all. — SitePoint, 2018. — 548

. Kolce J. Modern JavaScript Tools & Skills / J. Kolce, M. Brown, C. Buckler at all. — SitePoint, 2018.
. MonyneHe cepenosuiie s Hapdanas MOODLE. Jloctyn o pecypcey: https://msn.khmnu.edu.ua
. Enextponna 6i0mioreka yHiBepcutery. Jloctym 1o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

H~ W INT

Bukaanaui: gokrop ¢pinocodii [Tasora O.0.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

Tun AuCHUNITiHA Bubipkora

PiBenb BHIIOI OCBiTH [epmmii (GakanaBpChKU)
MoBa BUKJIQJaHHS YkpaiHcbka

KinbkicTs kpeautie EKTC 8,0

®opmu 3100yTTH OCBITH Ouna neHHa

Pesyabratn HaBuaHHs. CTyIeHT, SKMH yCHINIHO 3aBEpINMB BHBYCHHS JWCHUIUIIHM, TMOBHHEH: 3HATH OCHOBHI
MiIXOAW IO BUPIMICHHS IHTEJEKTyaJdbHHX 3aJad, OCHOBHI IMOHSITTS Ta O3HAYEHHS IITYYHOTO IHTENEKTY, ITiIXOIH,
METOAM 1 TEXHOJIOTII ITYYHOTO iHTEIEKTYy, CIocOOM MOJAaHHS iHTEJIEKTYyaJlbHOI 3aJadi Ta METOIU TOLIYKY pillleHb,
MOJIeTI MPeICTaBICHHS 3HaHb y cuctemax i3 L, cydacHi TenaeHmii Ta migxoau 1o ctBopeHHs cucteM i3 LII; BmiTh
JOCTIKYBAaTH ¥ OIIHIOBATH MPOTPAMHI TIPOAYKTH 13 alTOPUTMaMH IITYYHOTO IHTEJIEKTY, PO3POOISTH HeHpoMepexi
pi3HOI apXiTeKTypH, 30Kpema: NpsSMOrO pPO3MOBCIOJDKEHHS, 3TOPTKOBi, PEKYPEHTHI, pO3pOONATH CHCTEMH
po3Mmi3HaBaHHs 00pa3iB, 3aCTOCOBYBATH KJIACHYHI TEXHOJOTII IITYYHOTO iHTEJEKTY IJIsl BUPIIICHHS 1HTEJIEKTYaIbHUX
3a/a4, MOJIYJIOBAaTH CTPYKTYypy Ta pO3pOOISATH EKCIEpTHI CHCTEMH; MPOBOAWUTH CHUCTEMHHH aHalli3 00’ €KTiB
MPOEKTYBaHHs Ta OOTPYHTOBYBATH BHOIp CTPYKTYpPH, aITOPUTMIB Ta CIIOCO0iB niepeadi iHdopMariii B iHpopMamiifHux
crcTeMax Ta TEeXHOJIOTIAX; apryMEHTYBaTH BUOIp MPOrpaMHUX Ta TEXHIYHUX 3ac00iB Ul CTBOpeHHS iH(opMariitHuX
CHCTEM Ta TEXHOJIOTil Ha OCHOBI aHaji3y iX BIACTUBOCTEH, MPU3HAYCHHS 1 TEXHIYHUX XapaKTEPUCTUK 3 ypaxyBaHHSIM
BUMOT.

3mict HaBuagbHOi aucuumIinM. [ToHsATTs mTywyHoro iHtenekty. Ilonsarts iHTenektyanbHOi cuctemu (IC) Ta
inTenekryanbHoi 3aaadi (I3). CriocoOu mogaHHs iHTENEKTYalIbHOI 33a4i Ta METOIU MOIIYKY pillieHb. [lomryk pirieHs
I3 y mpocTopi craniB. 3HaHHsa Ta Moaeni npeacraBieHHs 3Hanb y CIUI [Ipoxykuiitai Mozaemi mpeacTaBieHHs 3HAHb.
VYrpaBmiHHS TOIIYKOM pillleHb Y NPOAYKIIMHUX cucTemax. ExcrepTHi cucremMu. BeTynm B HEWpOHHI Mepexi.
Bionoriuanii Heiipon. BymoBa mryuHoro Heiipona. @yHkuii aktuBanii. bararomaposuit nepuentpon. OcHOBHi
napaurMu Ta MpuBWIA HaB4YaHHS. JIiHiHHI anropuTMu HaB4aHHS. HemiHiiHI anropuTMu HaBuaHHs. EBomromiiHi
QITOPUTMH HaBYaHHS. AJTOpPUTM HaBYaHHA Ha OCHOBI 3BOPOTHOIO PO3MOBCIOMKEHHS IMOXMOOK. TecTyBaHHS
HEeHpoHHNX Mepex. llepeHaBuaHHS Ta HEJOHABYAHHA HEHPOHHWX Mepex. baraTomapoBi Mepexi MpsMoro
PO3MOBCIO[KEHHSI. 3TOPTKOBHWMA TIap. 3ropTkoBi HewponHi Mmepexi. lllap posroprku. IloBHO3rOpKOBI HEHpoOHHI
Mepexi. Mepexi Xomdinma ta Xemminra. Mepexi Enmana Tta Jxopnana. Heiiporri Mepexi 3 YacOBHMH
3arpuMkamu. JloBra kopoTkodacHa mam’sitb. HeWpoHHI Mepexi acoliaTHBHOI Mam aTi. ANanTUBHI pPe30HAHCHI
HEHpOHHI Mepexi. AHCaMOI HEHPOHHIX Mepex.

3aniaHoBaHA HABYAJbHA MiSUIBHICTb: KiJBKICTh ayIWTOPHUX TOIWH — He MeHIIe 1/3 Bij 3araibHOI KUTBKOCTI
TOJIVH, K1 3aIJIAHOBaH] HA BUBYECHHS TUCIIUATIIIHH.

MeToau HaBYAHHSA: CIIOBECHI, HA0YHI, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, PAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MPaKkTHYHI Ta IJTabOpaTOpHi 3aHATTA), NPAKTHYHI, JOCTIIHUIBKI, YacTKOBO-TIONIYKOBI
(camocriitna poboTa: iHIUBIAyaTbHI 3aBIaHHS).

@opmMHu OUIHIOBAHHS Pe3yJbTATIB HABYAHHS: yCHE ONMUTYBaHHs, 3aXUCT JaOOpaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUN KOHTPOJIb.

dopma ceMecTPOBOT0 KOHTPOJIO: 3aITiK.

HaguaabHi pecypcu:

1. Cy660tin C.O. Heliponni mepexi: Teopis i npakruka. Hapuanenuii mocionuk./ C.0. Cy066otin. — Kuromup: Bus.
0.0. €BeHroK, 2020. — 184c.

2. Glassner A. Deep Learning: From Basics to Practice. Volume 1. - Published by The Imaginary Institute, Seattle,
WA, 2018. — 872p.

3. Glassner A. Deep Learning: From Basics to Practice. Volume 2. - Published by The Imaginary Institute, Seattle,
WA, 2018. — 873-1747pp.

4. Solanki A. et al. Handbook of Research on Emerging Trends and Applications of Machine Learning. — 1GI Global,
2020. — 674p.

5. MoxaynsHe cepenouie mist Hapdanas MOODLE. JToctym fo pecypey: https://msn.khmnu.edu.ua

6. Enextponna 6ibmioreka yHiBepcutety. Jloctym 1o pecypey: http:/lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaamau: kaHauaat ¢izuko-MaTreMaTHYHUX HayK, noueHT Kucine T.M.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

XMAPHI TEXHOJIOI'TI

Tun AuCHUNITiHA Bubipkora

PiBenb BHIIOI OCBiTH [epmmii (GakanaBpChKU)
MoBa BUKJIQJaHHS YkpaiHcbka

KinbkicTs kpeautie EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pesyabratn HaByanusi. CTyIOeHT, SKHH YCHOIINIHO 3aBEpPIIMB BUBUEHHS JUCLHWIUIIHK, [IOBHHEH: BMILJIO
BUKOPDHCTOBYBaTH TOHATIMHUN amapar IUCHUIUIIHM, aJAMIHICTPYBaTH, BHKOPHCTOBYBaTH, aJaNTyBaTH Ta
eKCIUTyaTyBaTH HasBHI TEXHOJIOTII Ta 3aCO0U 711 pO3TOPTaHHS KOMII' FOTEPHUX CHCTEM Ta MPOTPaMHOTO 3a0e3MeYCHHS
y XMapHHX CepeIOBHILAX; y3arajlbHIOBAaTH Ta aHaJi3yBaTH iH(opMalito oa0 BUOOpY crocobiB peatizamii XMapHUX
MPOTPaMHUX CHCTEM; aHaJi3yBaTH BUMOTH JI0 XMapHUX CHCTEM.

3micT HaBYAJIBHOI AWCHMILIIHM. XMapHi Ta posnogineHi oOuucienHs. Konuenmis xmapHux mociyr. Mogemi
Ha/JlaHHS XMapHUX cepBiciB. Konuenmis xmMapHoro cxoBuia nanux. [lepenymoBu nepexony no xmap. OCHOBHI BUAU
XMapHHUX apxiTeKTyp. TexXHOJOorii po3ropTaHHS KOMIT IOTEPHHX CHCTEM y XMapHoMmy cepenosuili. CyTHICTH Ta
KoHIemnuis apxitektypu [aaS. CyTHicTh Ta KoHIenwis apxiTekTypu SaaS. CyTHICTb Ta KOHIENLis apxiTekTypu PaaS.
AHai3 XMapHHAX TeXHOJIOT1H. XMapHi TexHOoorii y kKibepdizuuanx cucremax. CydacHi cHCTEMH XMap.

3aniaHoBaHA HABYAJBHA AiSVIBHICTh: KiJBKICTh ayJIWTOPHUX TOIWH — HE MeHIIe 1/3 Bimg 3araibHOI KUTBKOCTI
TFOIMH, SIK1 3aIlJIJaHOBaH] HA BUBYCHHS TUCIIUATIIIHH.

MeToau HaBYAHHS: CJIOBECHI, HAOYHIi, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAIHHO-UTFOCTPATHBHI, MPaKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, MOCIITHHUIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poOoTa: IHIWBITyadbHI 3aBIaHHS).

@opMH OUiHIOBAHHS Pe3yJbTATIiB HABYAHHS. YCHE ONUTYBAaHHS, 3aXUCT Ja0OpaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUN KOHTPOJIb.

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aTiK.

HaguanbHi pecypcu:

1. Hunter T. Google Cloud Platform for Developers: Build highly scalable cloud solutions with the power of Google
Cloud Platform / T. Hunter S. Porter. — Packt Publishing, 2018. — 506 p.

2. Piper B. AWS Certified Solutions Architect Study Guide: Associate SAA-CO01 Exam / B. Piper, D. Clinton. —
Sybex, 2019. — 416 p.

3. MonaymsHe cepenowie mit Hapdanas MOODLE. JToctym fo pecypey: https://msn.khmnu.edu.ua

4. EnextponHa 6i0mioteka yHiBepcutety. Jloctyn o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage lib.php

Bukaanad: kaHIuIaT TEXHIYHUX HAYK, MoieHT Hivenopyk A.O.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

3AXUCT IH®GOPMAIIIl B KOMIPIOTEPHUX MEPEXKAX

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Teprmmii (GaxamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

PesyabTaT HaBuaHHsA. CTyJICHT, SIKMI YCITIITHO 3aBEpPIINB BUBUCHHS AMCIMILTIHH, TOBUHEH: BMIJIO 3aCTOCOBYBATH
3HaHHS 3 MiJXOIB 3aXHCTY MEPEKEBUX KOMIIOHEHTIB, CTAHAAPTIB 3aXHUCTY, alTOPUTMIB (PYHKIIOHYBaHHS Cy4acHHX
3aXHIIEHUX KOMIT IOTEPHUX CHUCTEM Ta MEPEeX, TEXHOJIOTiH, MPOTOKOIiB 00MiHY iH(opMarllii, OCHOBHUX BHIIB 3arpo3
iH(hopMaIlii B KOMIT IOTEPHUX CHCTEMax, METOMIB Ta 3aco0iB peamizamii BiJJajJeHHX aTaKk Ha CHCTEMY B ILIOMY,
MPOrpaMHUX Ta allapaTHHUX 3ac00iB 3aXucTy iHPpOpMamii 11t MoOyI0BH 3aXHINEHIX KOMIT FOTEPHUX CHCTEM Ta MEPEK;
oOrpyHTOBYBaTH BUOIp croco0iB 300py, 30epiraHHs, mepenadi Ta 3aXUCTy iH(popMaIllii B IpOrpaMHHUX 1 TEXHIYHUX
3ac00ax KOMIT IOTEPHHAX CHCTEM Ta MEPEeX; aAMiHICTPYBaTH, BAKOPHUCTOBYBATH, aAaNTyBaTH Ta eKCILTyaTyBaTH HasBHI
TEXHOJIOT11 KOMII'FOTepHOI 1HKeHepii i3 3abe3meueHHsIM 3aXucTy iHhopMallii B KOMII IOTEPHUX CHCTEMax Ta Mepekax
3 METOIO pealtizalii BCTaHOBJIEHOI MOJIITHKH iHpOpMaLiitHOT Oe3meKH.

3micT HaBuajabHOI AucHUILTIHA. OCHOBHI TMOHSATTSA OpraHizamii Ta (YHKIIOHYBaHHS KOMII IOTEPHHX CHCTEM Ta
Mepex. OCHOBHI BUAM 3arpo3 iH(opmaiii B KOMII' FOTEPHUX CHCTeMax Ta Mepexax. MeToaum Ta 3aco0M BUKOHAHHS
BiJlJAJIEHUX MEpEeKEBUX aTaK Ha KOMIT IOTEPHI CHCTEMH Ta Mepexi. ba3oBi Meroau i 3acobu mpoTHfii BingaleHUM
MepekeBuM atakam. [Iporoxonu 6e3neku. [Iporpamui ta amapartsi 3acobu 3axucty indopmarii. OCHOBH 3 TOOYI0BH
KOMIUIEKCHOI CHCTEMH 3aXUCTy KOMIT FOTEPHOI CUCTeMHU. 3ac00M yCyBaHHsI OCHOBHUX 3arpo3 iHGOpMaIliiiHOi Oe3MeKH.

3aniaHoBaHA HABYAJBHA MiSUIBHICTB: KIIBKICTh ayJIWTOPHUX TOJWH — HE MeHIIe 1/3 Bij 3araJbHOI KUIBKOCTI
TOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TUCLHILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MPakTUUHI Ta 1abopaTOpHi 3aHATTA), NPaKTH4YHI, JOCTIIHHUIBKI, YacTKOBO-TIOUIYKOBI
(camocriiina poboTa: iHIUBiAyalbHI 3aBIAHHS).

®opMHU OUIHIOBAHHS Pe3y/bTaTiB HABYAHHA: yCHE ONUTYBAHHS, 3aXUCT JaOOPaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUU KOHTPOJIb.

(I)opMa CEMECTPOBOI0 KOHTPOJIIO: 3alliK.

HaguyanbHi pecypeu:

1. Jerry W. Chapman. Zero Trust Security: An Enterprise Guide. First Edition. Apress, 2021 — 324p.

2. Mark Ciampa. CompTIA Security+ Guide to Network Security Fundamentals. — Standalone Book. Seventh
Edition. Cengage Learning, 2020 — 680 p.

3. MonayneHe cepenoruiie it Hapuyanas MOODLE. Jloctym no pecypey: https://msn.khmnu.edu.ua

4. Enextponna 6i0mioteka yHiBepcutery. Jloctym g0 pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaanau: crapmmii Buknagad Periga 1T,


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

KPOCHVIAT®OPMHE ITPOI'PAMYBAHHA

Tun AuCHUNITiHA Bubipkora

PiBenb BUIIOI OCBiTH [Tepmmit (0akamaBpCHKHIA)
Moga BUKIaJaHHSA YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTH OCBiTH Ouna neHHa

Pe3ysabTraTtu HaBuyaHHs. CTYAEHT, SKWH YCHIIIHO 3aBEPIIUB BUBYCHHS TUCHMIUIIHU, TOBUHEH: BUKOPHCTOBYBATU
0a30Bi 3HAHHA Cy4acHUX iH(GOPMaLiiHUX CHCTEM Ta TEXHOJOTiH, HABUYKH MporpaMyBanHs MoBoro JAVA, TexHoorii
PO3pOOJIEHHST aNrOPUTMIB 1 KOMIT'IOTEPHHX MOpPOrpaM MOBaMH BHCOKOTO pIBHsS 13 3aCTOCYBaHHSIM 00’ €KTHO-
opienToBaHoro mporpamyBanHs JAVA s po3B’s3aHHS 3a7ad NPOCKTYBaHHS 1 BUKOPHCTaHHS iH(GOpMaLiiHUX
CHCTEM Ta TEXHOJIOTiH; JIEMOHCTPYBAaTH 3HAaHHS CyYacHOTO PiBHS TEXHOJOTiH iH(opMamiiHUX CHCTEM, MPaKTUYHI
HaBUYKH MporpaMmyBaHHs MOBOI0 JAVA; BUKOPHCTOBYBAaTH 0a30Bi HABUYKHU MPOTpaMyBaHH:, METOAN CTBOPEHHA 0a3
TAaHWUX, TEXHOJOTIi pO3pOOJIEHHS aJITOPUTMIB 1 KOMIT IOTEPHUX MPOTpaM MOBaMH BHCOKOTO PIBHS IJIS PO3B’s3aHHS
3a/1a4 MMPOEKTYyBaHH i BUKOPUCTAaHHS 1HPOPMAIIHHAX CHCTEM Ta TEXHOJIOTIH.

3micT HaBYaabHOI AUcHMIUIiHU. TexHomoris Java Ta JVM. CrangaptHi kiacu Ta ix Meroan. CTpyKTypH JaHUX y
Java. Komexmii. AOctpakTHi Kimacu Ta iHTepdelicu. OO0’ekTHO-OpieHTOBaHe mporpaMmyBaHHS. IlomiMopdizm.
HacminyBanns. [akancymsmis. Bizyansai kommonenTu. [lotoku. Texnomorii mepexxeBoi koMmyHikarii y Java. CokeTu.
Po6ota i3 CKB/I.

3aniaHoBaHA HABYAJIBHA isUIBHICTB: KUIBKICTh ayJUTOPHUX TOAMH — HE MeHIne 1/3 Bing 3arajibHOT KUTBKOCTI
TOMH, SIK1 3aIlJITaHOBaH] HA BUBYCHHS TUCIIUATIIIHH.

MeTtonu HaBYAHHSA: CIIOBECHI, HA0YHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAaKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTU4YHI Ta J1abopaTopHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKi, YacTKOBO-TIONIYKOBI
(camocrTiitHa poOoTa: IHIWBITyadbHI 3aBIaHHS).

@opMH OLiHIOBAHHS Pe3yJbTATIB HABYAHHSA: YCHE ONMHUTYBAHHA, 3aXHCT JaOOpAaTOPHUX Ta MPAKTUIHUX POOIT,
TECTOBUU KOHTPOJIb.

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaBuanbHi pecypcu:

1. Head First. Java, Kathy Sierra, Bert Bates 2022. — 688 p.

2. Thinking In Java 4th Edition, Bruce Eckel, 2022. — 1168 p.

3. Java-nporpaMmyBaHHs: KOMIT'IOTEPHHUI MPAKTUKYM : HaBY. 10ci0.; ykiaa.: 0. A. TapuaBcbkuii. — Kuis: KIII im.
Irops Cixopcskoro, 2021. — 95 c.

4. MonyneHe cepenosuie it Hapdanass MOODLE. Jloctyn o pecypcey: https://msn.khmnu.edu.ua

5. Enextponna 6i6mioteka yHiBepeurtety. Jloctym o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Buxnanau: crapmmuii Buxnanad Jleaucrok J.0.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

Tun AuCHUNITiHA Bubipkora

PiBenb BHIIOI OCBiTH [epmmii (GakanaBpChKU)
MoBa BUKJIQJaHHS YkpaiHcbka

KinbkicTs kpeautie EKTC 8,0

®opmu 3100yTTS OCBiTH Ouna neHHa

Pesyabratn HaBuyaHHsi. CTyAeHT, SKUH YCIIIIHO 3aBEepIIMB BHUBYCHHS AWCIMIUIIHW, NMOBHHEH: ITIPH HAIHMCAaHHI
MPUKJIATHUX TPOrpaM BHUKOPHUCTOBYBATH TepeBaru 3aco0iB (DYHKINIOHATHHOTO TMpOrpaMyBaHHS; (HOPMYIIOBAaTH 1
pO3B’sI3yBaTH 3adadi 3 BUKOPHCTAHHSAM METOJIB INTYYHOTO IHTENEKTYy; pO3pOOJATH MPHUKIATHI JOJATKH 13
3aCTOCYBaHHSM MOBH F# Ta 3ay4eHHSM €JeMEHTIB IITYYHOTO 1HTEJIEeKTY; BOJOMITH CHCTEMaMH PO3POOKHU Mporpam 3
BUKOPUCTAHHSIM (QYHKIIMHOTO mporpamMyBaHHA, METOAaMH TNPOTpaMyBaHHS 3 BHUKOPHCTAaHHAM (YHKIIHHOTO
MporpaMyBaHHs, 0a30BUMH IMOHATTSIMU i BH3HAYCHHSIMHM, 110 BUKOPHUCTOBYETHCSA Y (QYHKUIHHOMY MHporpamyBaHHI,
OCHOBaMH METOJIIB IITYYHOI'O iHTEJEKTY; BUKOPUCTOBYBATH 0a30Bi HABUYKH MPOrpaMyBaHHs, METOAW CTBOPEHHs 0a3
JaHUX, TEXHOJOTil PO3pOOJICHHS aNTOPUTMIB i KOMII IOTEPHUX MPOrpaM MOBaMH BHUCOKOTO PiBHS sl PO3B’SI3aHHS
3aJa4 IPOEKTYBaHHS 1 BUKOPUCTaHHs iHOpMAaLifHIX CUCTEM Ta TEXHOJIOT1H.

3mict HaBuanbHOI aucuMmUIiHU. [loHATTS Ta mepeBarm ¢yHKUiHOTO mporpamyBanHs. OCHOBM (PyHKIIHHOTO
mporpaMyBaHHs. Peamizaris imelt pyHKIIHHOTO pOrpaMyBaHHSI MOBaMH MpOorpaMyBaHHA. MoBa mporpaMmyBaHHsS F#.
Crpykrypa nporpamu. Omnepatopu, apudmervka, turnu F#. Busenenns tumiB. ®yskmii. Kappiar. Pekypcis.
Komnosumist pynkuiii. Konseepuzamis. JIamOna-supasu. Binknageni obuncnenHs. 3ictaBneHHs 31 3pa3koM. CIICKH.
[ocminoBroCTi. Koprexi. Po3miveni 00’eqnanns. MacuBu. OCHOBHI cTpaTterii po3B’si3yBaHHS 3a1a4. Po3B’s3yBaHHS
3aJ1ad i3 3aJTy9eHHSIM METO/IIB MITYYHOTO iHTEeNeKTy. MamnHHe HaBYaHHS.

3anaHoBaHAa HABYAJbHA iSVIBHICTb: KUIBKICTH ayJUTOPHUX TOAWH — He MeHmre 1/3 Bing 3araibHOI KiTBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TMCLHILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPaKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTUYHI Ta JnabopaTopHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKI, YacTKOBO-TIOUIYKOBI
(camocriiina poboTa: iHIUBiAyalbHI 3aBIaAHHS).

@opMH OUiHIOBAHHS Pe3yJbTATIiB HABYAHHS. YCHC ONUTYBAaHHS, 3aXUCT Ja0OpaTOPHUX Ta MPAKTUYHUX DPOOIT,
TECTOBUN KOHTPOJIb.

®dopMa ceMeCTPOBOT0 KOHTPOJIIO: 3aJiK.

HaguyanbHi pecypeu:

1. ®dyskuionansHe Ta Joriune nporpamyBaHHs (Yactuna 1. @yHkuionansHe nporpamyBanns). . B. leBuenko, 1O.
A. Kysnenosa, M. O. CromoukiH — HaBu. nmociOHMK 3 BUKOHaHH: JabopaTtopHux po0iT. — Xapkis: Hai. aepokocm. yH-
T «Xapk. aBiarl. iH-T », 2021. — 98 c.

2. F# Language Reference [Enextponnwuii pecypc] : [InTepHer-nopran|. — Enextponni gani. — [© Microsoft, 2018]. —
Pexxum noctymy: https://docs.microsoft.com/en-us/dotnet/fsharp/language-reference/

3. MonaymsHe cepenowtie mit Hapdanas MOODLE. JToctym fo pecypey: https://msn.khmnu.edu.ua

4. Enextponna 6ibmioreka yriBepcurery. Jloctym o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage lib.php

Bukaanadi: 10kTop TeXHIYHUX Hayk, npodecop Jlucenko C.M.


https://docs.microsoft.com/en-us/dotnet/fsharp/language-reference/
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3yabTraTu HaBuaHHsi. CTyJIEHT, SIKUI YCITIIIHO 3aBEPIIVB BUBYCHHS TUCIHUILTIHU, TIOBUHEH: 3HATH TOHITIHHUMA
amapaTt JUCIMILTIHK;, BMIJIO 3aCTOCOBYBATHM TEXHOJOrII Ta MPOrpaMHO-TEXHIYHI 3aco0M Jjisi 3a0e3MeUYeHHS SKOCTI
MPOrPaMHOTO  3a0C3IMCUYCHHST KOMIT IOTEPHUX CHUCTEM; MPOBOJUTH TECTYBaHHSA TPOTPaAMHOTO 3a0e3MeUCHHS
KOMIT'IOTEPHUX CHCTEM Ha BCiX €TalaxX >XHUTTEBOTO IMKIY HOTro po3poOKU; BUKOPUCTOBYBATH Ta HANAIITOBYBATH
BOy/IOBaHi 3acO0M 3aXUCTy KOMIT IOTEPHHUX CHCTEM; SKICHO BUKOHYBAaTH pOOOTY Ta JOCATATH MOCTaBICHOI METH 3
JOTPUMAHHSM BUMOT TIPOQECIHOT STUKH.

3micT HaBYaAbHOI AUCHUILTIHK. OCHOBHI TTOJIOKCHHSI SKOCTI MPOTPaMHOTO 3a0e3MeUeHHS KOMIT IOTEPHUX CHCTEM.
Mopgeni SKOCTI TporpaMHOTO 3a0e3redueHHs. JKUTTEBUH ITUKIT MPOTPaAMHOTO 3a0e3MedeHHS KOMIT IOTCPHHUX CHCTEM,
tioro moneni. TectyBanHs mporpamHoro 3abesmedeHHs. Buam TectyBaHHs. BeO-TecTyBaHHA Ta 4eK JHCTH. TecT
MiaHd. 3BiTH Tpo TecTyBaHHs. lIporpamMHO-TeXHIUHI 3acO0WM TeCTyBaHHS MPOTPAMHOTO 3a0e3rnedeHHs. MomaynpHe
TecTyBaHHA. CUCTeMH BiJCIiIKOBYBaHHA MOMHIOK. CHCTEMH yIpaBiiHHS TecTaMu. [ HydKi MpakTUKW 3a0e3meueHHs
SIKOCTI TIPOTPaMHOTO 3a0e3MeueHHS.

3aniaHoBaHA HABYAJIbHA MiSUIBHICTB: KIJIBKICTh ayJIUTOPHUX TOJWH — HE MeHIIe 1/3 Bij 3araJbHOI KUIBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TUCLHILIIHHA.

MeTtoau HaBYAHHSA: CJIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSACHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MPakTHUYHI Ta IJabOpaTOpHi 3aHATTA), NPaKTHYHI, JOCTIIHUIBKI, YacTKOBO-TIOUIYKOBI
(camocriiina poboTa: iHIUBiAyaTbHI 3aBIAHHS).

@opMHu OUIHIOBAHHS Pe3yJbTATIB HABYAHHS: yCHE OMUTYBaHHs, 3aXUCT JaOOpaTOpPHUX Ta MPAKTUYHUX POOIT,
TECTOBUU KOHTPOJIb.

CI)opMa CEMECTPOBOI0 KOHTPOJIIO: 3aliK.

HaguyanbHi pecypeu:

1. Kpenmu C.A., CniBak LS. Skicte mporpamHoro 3abesredeHHs Ta TecTyBaHHS: 0a30BUi Kypc. HaBuanbHuii
nocionuk. — Tepromine: @OII [Mansanns B.A., 2020. — 478c.

2. 3onoryxiHa O.A.,Herogenko O.B., Pe3nuk C.}O., Pazina C.A. Skicte Ta TecTyBaHHS iHQOpMALiHHUX CHCTEM.
Hapuansauii mocionuk. — Kuis: HHIIT AVT, 2020. —128 c.

3. IlaxoBceka H.b., JlutBua B.B. IlpoexrtyBanHs iH(MopManiiiHux cuctem. HaBuanbHuii mociOHUK. — JIBBIB:
“Marnonig-2006”, 2018. — 380 c.

4. MonynbHe cepenosuitie 11 Hapdanus MOODLE. loctyn 1o pecypey: https://msn.khmnu.edu.ua

5. EnextponHa 6ibmioreka yHiBepcurety. Jloctyn 10 pecypey: http:/lib.khmnu.edu.ua/asp/php_f/plage lib.php

Bukaanau: kaHaMIaT TEXHIYHUX HAYyK, MO1EeHT 3acopHoBa 1.O.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

BE3IIEKA BEB-CUCTEM, BEB-PECYPCIB TA MOBIJIbBHUX 3ACTOCYHKIB

Tun AuCHUNITiHA Bubipkora

PiBenb BUIIOI OCBiTH [Tepmmit (0akamaBpCHKHIA)
Moga BUKIaJaHHSA YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTH OCBiTH Ouna neHHa

PesyabTaTu HaBuanHs. CTyACHT, SKAW YCIHIIIHO 3aBEPIIUB BUBUYCHHS JHUCUUIUTIHY, MOBUHCH: 3HATH TOHATIHHUIA
amapaTt JUCIUIUIIHU; BMUIO OPraHi30BYBAaTH 3aXHCT KOMIT IOTEPHHX CHCTEM Yy MEpeXi; po3pOOJSATH i MPOSKTYBAaTH
CKJIQJIOBI Ta CUCTEMH 3aXUCTy BEO-CUCTEM Ta MOOUILHUX JOJATKIB; 3aCTOCOBYBATH 3aXOJU Ta METOJM 3a0e3MCUCHHS
ix Oe3rneku; 3aCTOCOBYBATH METOJU Ta Cy4acHi 3aco0u 3a0e3reucHHs OC3MEeKU Ta 3aXUCTYy BEO-CUCTEM Ta MOOLTHHUX
JIOJIATKIB; PO3B’s3yBaTH 3a/1aul 3aXUCTy BeO-CHCTEM Ta MOOLIBHHX JIOJATKIB.

3MicT HABYAJNBHOI TUCHUILTIHU. AHaNI3 BIUIMBIB CIPSIMOBAHUX HAa MOPYIICHHS OE3MEeKH KOMIT IOTEPHHUX CHCTEM B
Mepexi. BOymoBani 3acobu 3abe3meueHHs Oe3meku KoMIT I0TepHUX cucTeM. Oprasizarmis 3axofaiB Oe3meku y BeO-
cUcTeMax, BeO-pecypcax Ta MOOUTPHUX 3acTocyHKaxXx. OCHOBHI METOAM Ta aJTOPUTMHU 3axXHCTy iH(opmarii y BeO-
cucTeMax, BeO-pecypcax Ta MOOiMbHMX 3acTrocyHKax. CydacHi TeXHONOTii 3axucTy BeO-cucTeM, BeO-pecypciB Ta
MOOLUTFHUX 3aCTOCYHKIB.

3aniaHoBaHA HABYAJIBHA MisUIBHICTB: KUIBKICTh ayJUTOPHHUX TOJAMH — HE MeHIne 1/3 Bijg 3araJbHOI KiIBKOCTI
TOMH, SIK1 3aIlJITaHOBaH] HA BUBYCHHS TUCIIUATIIIHH.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0YHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTUYHI Ta JnabopaToOpHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKI, YacTKOBO-TIOUIYKOBI
(camocriiina poboTa: iHIUBiAyalbHI 3aBIAHHS).

@®opMHU OUIHIOBAHHS Pe3y/bTATIiB HABYAHHA: yCHE ONUTYBAHHS, 3aXUCT JaOOPAaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUU KOHTPOJIb.

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaguyauabHi pecypeu:

1. Indopwmarmiiina 6e3neka. [ligpyuannk / B. B. Octpoyxos, M. M. Ilpucsoxuiok, O. 1. dapmareii, M. M. UexoBcbka Ta
iH.; mig pen. B. B. Octpoyxosa — K.: BupaBaunrso Jlipa-K, 2021. — 412 c.

2. Tlocibnuk 3 Beb-0e3meku. JlocTyn 10 pecypey: http://websecurity.com.ua/security/.

3. KibepOe3mneka : cyyacHi TexXHOOT1 3axucTy. HapuaabHHIA TOCIOHUK 1 CTYJICHTIB BUIIIMX HABYAJIbHUX 3aKJIAIIB. /
C. E. Ocranos, C. I1. €scees, O.I'. Koposnb. — JIssiB: «Hosuii Ceit2000%», 2020 . — 678 c.

4. MonynbeHe cepemosuie mist Hauanuast MOODLE. Jloctym o pecypcey: https://msn.khmnu.edu.ua

5. Enextponna 6i0mioteka yHiBepeutety. Jloctyn o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage lib.php

Bukaanau: kaHIMIAT TEXHIYHUX HayK, MomeHT Higenopyk A.O.


http://websecurity.com.ua/security/
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

PesyabTatn HaBuyaHHA. CTyIeHT, SKHWiA YCHIIIHO 3aBEPIIMB BHBUYCHHS JHCUWIUTIHHM, TOBHHEH: BMLIO
BUKOPHCTOBYBaTH HaOyTi 3HAHHS 3 CTBOPEHHA HATHUBHUX NOMATKiB i twiargopmu Android 3 BUKOpHCTaHHIM
¢peiimBopky React Native Ta HaBHYKM 3aCTOCYBAaHHS CYYacHHX IHTEIPOBaHHMX cepemoBHIN po3poOku (Integrated
Development Environment, IDE) npu mpoektyBaHHI 1 po3po0ieHHI MOOITPHUX A0AaTKiB Mg mnatdopmu Android;
JEMOHCTPYBATH 3HAHHS Cy4acHOTO PiBHS Ta HOBITHIX TEXHOJIOTIH B raiy3i po3poOKH HATHBHUX MOOUTHHHX JTONATKIB 3
BUKOpHCTaHHSAM (ppeitmBopKy React Native; aprymentyBatu BuOip IDE 1t BupimeHHs 3a7a9 CTBOPEHHS MOOITEHUX
JOJIATKIB 3 BPaXyBaHHAM TEXHIYHUX XapaKTEPHCTHK CEPeIOBHII PO3POOKH, a TAKOK MATH HABHYKU HAJIArOJDKEHHS Ta
TECTyBaHHA MOOUNBHUX JOAATKIB; BHKOPHCTOBYBAaTH 0a30Bi HABHYKH MPOTPAMYBaHHS, TEXHOJOTIi pO3poOIeHHS
QITOPUTMIB 1 KOMITFOTEPHHUX TNPOTpaM MOBaMH BHCOKOTO PIiBHSA JUIS PO3B’sI3aHHS 3a/ady MPOSKTYyBaHHS 1
BUKOPHUCTaHHS iH)OpMaiHHIX CUCTEM Ta TEXHOJIOTIH.

3micT HaBuaabHOI AucuumTinu. Beenenns B React Native. [lepearu mist po3poOHuka. Pusuku 1 Hemoniku. React ta
React Native, ix BigminHocti. Penmepinr. JKurreBuit mukn kommonenra. Integrated Development Environment.
HoBimankn 1 cnemmikarii. OcoOnMMBOCTI HaNAmTyBaHHS cepemoBuma po3podkn. KommoneHnTHmii minxim. SkicTh
koxy. JSX. Bimnaromxkenus kony. TectyBanHs. ba3osi kommnonenTu React Native. [lnaTtdopmo3aiexHi KOMIOHEHTH
Ta TuiaTopMmo3asiexHi 1adnonu B3aemomii. Kommonentu React Native mis Android. Crparerii BKIIOYCHHS
m1aT(opmMo3aneKHUX KOMITOHEHTIB B Kpoc-TmaTgopMerHi qonaTku. CTumizaliss KOMIIOHeHTiB. OTOJIOMIeHHS CTUITIB
Ta MaHiMyJIOBaHHS CTHIAMH. Metoau mosumiroBanus. ITooymosa makertiB. API. API React Native mams Android.
Bzaemonis 3 xopuctyBadeM. CTBOpeHHSI ceHCOpHUX iHTepdeiiciB. OOpoOka noTHKiB 1 xecTiB. Cneundiuni APl s
mwiaropmu. Jloctyn mo tenedoHy, KaMepH, MOCTIHHOTO CXOBHWINA JaHWX, reojokamis. Momyni. BcraHoBneHHS Ta
BHKOPHCTAHHS MOJYJIB CTOPOHHIX po3poOnukiB. HatuBui momymi mast Android. Kpoc-miatdopmenHi HaTHBHI
Monyni. Poborta 3 opranizamiiiHnmMu KoMmmoHeHTamu. KepyBaHHSI 3arajbHUM HaBiTalliiHUM ITOTOKOM BCEpeIuHi
nonaTky. Peamizaris MoOUTEHOT B3aEMOIIT Ta HaBiramitHUX Ma0oHiB. 3amyck qogaTky React Native Ha mpuctpoi.

3anaHoBaHAa HABYAJbHA iSVIBHICTb: KUIBKICTH ayJUTOPHUX TOAWH — He MeHmre 1/3 Bing 3araibHOI KiTBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS IUCLAILIIHHA.

MeToau HaBYAHHS: CJIOBECHI, HAOYHIi, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBaIbHO-UTFOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MIpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, JOCIHiJHHIBKI, YaCTKOBO-TIOIIYKOBI
(camocriitna poboTa: iHIUBIAyalbHI 3aBIAHHS).

@opmMu OUiHIOBAHHS Pe3yJbTATIB HABYAHHS: yCHE ONMUTYBaHHs, 3aXUCT JNaOOpaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUN KOHTPOJIb.

(I)opMa CEMECTPOBOI0 KOHTPOJIIO: 3alliK.

HaBuaabHi pecypcu:

1. IBopeupkuii M. JI., He3moumiii 1O. O., ABopenska C. B., Kaamu6a 1. O. Po3pobka MobinmpHIX 3acTocyHKIB aist OS
Android : HaB4. noci6. — Mukomnais : Bun-so YHY im. [lerpa Morwmmm, 2021. — 140 c.

2. Tlociouuk mo React: 06'emunii mytiBHuK 3 BuBYeHHs React. Jloctym g0 pecypcey: https://codeguida.com/post/1304
3. MonynbHe cepenosuiie st Hapdanass MOODLE. JToctym fo pecypcey: https://msn.khmnu.edu.ua

4. Enextponna 6ibmioreka yriepcurery. Jloctym o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage lib.php

Bukaanauyi: kaHauaaT TeXHIYHUX HayK, noleHT Hivemmopyk A.O.


https://codeguida.com/post/1304
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

OLAP-TEXHOJIOT'II TA CXOBHMILA JAHUX

Tun qucHUILTiIHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmit (6akamaBpCHKHIA)
MoBa BUKJIQJaHHS YkpaiHcbka

Kinbkicts kpenutie EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pesyabratn HaBuanusi. CTyIeHT, SKHH YCHOINIHO 3aBEpPIIMB BUBUEHHsS JUCLHWIUIIHM, [IOBHHEH: BMLJIO
BUKOPUCTOBYBAaTH TEOPETHYHI OCHOBM METOJOJIOTI] MPOEKTYBaHHA 1 pO3pOOKM cucTeM Oi3Hec-aHali3y
(OaraToBUMIpHHX CXOBHII, CHCTEMH 3BITHOCTI) Ta cuctreM Data Mining; BUKOHYBAaTH aHAJI3 Ta CHHTE3 ICHYIOUHX
METOJIMYHHAX MIIXOJIB 1 TEXHOJOTIYHHX 3acO0iB PO3POOKM CXOBHI JAHUX; JEMOHCTPYBaTH €(peKTHBHY POOOTY IO
noOyJOBI CHUCTEM Ha OCHOBI CXOBHII JAHHMX Ta JOCTaBKH JaHWX B CXOBHIIA; peani3oByBaTu MOBY 3amuTiB MDX Ta
DMX, 3amaui Ta meronn BHAOOYBaHHS aHWX; BCTAHOBIIOBATH HEOOXiJHI BUMOTH 1O KIHIIEBUX DPE3yJbTATIiB Ta
aHai3yBaTH IX; TPOEKTYBAaTH Ta pO3POOIATH OaraTOBUMIpPHI CXOBHINA MAaHWX, OyayBaTH 3BITHI  CHCTEMU;
BUKOPUCTOBYBAaTH METOJM CTBOPEHHs 0a3 [aHMX [UId PO3B’S3aHHA 3aJad MPOCKTYBaHHS 1 BUKOPHCTaHHS
iHpOpMaLITHUX CUCTEM Ta TEXHOJOTIH.

3MmicT HaBYANBHOI qUCHUILTIHU. Po3poOka Ta po3ropraHHs 0araTOBHMIPHHX CXOBHII JaHWX Ta CHCTEM 3BITHOCTI.
BararoBumipHi KyOu Ta aHaniTH4HI cucteMu. Po3poOka 3BiTHUX mincucreM. BumoOyBaHHSI JaHUX Ta MOBH 3aIlUTIB y
OaraToBUMIpHUX cepenoBuIax. BumoOyBaHHs nmaHux (data mining). MoBu 3anuriB mdx, dmx. EdexTuBHIiCTS.
Besneka. Cyuacui Bl-cuctemu Ta TexHoMOT1i.

3aniaHoBaHA HABYAJbHA isVIBHICTB. KUIBKICTH ayJUTOPHUX TOIMH — HE MeHIe 1/3 Bing 3arajibHOT KUIBKOCTI
TOIMH, SIK1 3aIlJIAaHOBaH] HA BUBYCHHS TUCIIUATIIIHH,

MeTtoau HaBYAHHSA: CJIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPaKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, MOCIITHHUIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poboTa: IHIWBITyadbHI 3aBIaHHS).

@opMH OLiHIOBAHHS Pe3yJbTATIB HABYAHHSA: YCHE ONMHUTYBAHHA, 3aXHCT JaOOpAaTOPHUX Ta MPAKTUIHUX POOIT,
TECTOBUU KOHTPOJIb.

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HagBuanbHi pecypcu:

1. bepxo A.1O., Bepec O.M., Ilaciunuk B.B. Cuctemn 6a3 manmx Ta 3Hanb. Kaura 1. Opranizamis 0a3 maHux Ta
3HaHb. - 2-¢ BU. [linpyunuk. — JIbBiB: “Marnonisn20067, 2018. — 440 c.

2. bepko A.1O., Bepec O.M., Ilaciuauk B.B. Cucremu 6a3 naHux ta 3HaHb. Knura 2. CucteMu ynpasiiHHS 6a3zaMu
JIaHUX Ta 3HaHb: HaBY. NOCIOHMK. — JIBBIB : «Marnoaig2006», 2018. — 584 c.

3. MonyneHe cepenouiie it Hapdyanas MOODLE. Jloctym no pecypey: https://msn.khmnu.edu.ua

4. Enextponna 6i0mioteka yHiBepcutety. Jloctyt mo pecypey: http:/lib.khmnu.edu.ua/asp/php_f/plage lib.php.

Bukaanad: kaHIuaaT TEXHIYHUX HayK, no1eHT ['HaTtuyk €.1°.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

AIMIHICTPYBAHHA, JIATHOCTYBAHHSA TA 3AXUCT KOMI'IOTEPHUX

CUCTEM 1 MEPEX
THn THCHUATLTIHA BubipkoBa
PiBenb BHIIOI OCBiTH [epmmii (GakanaBpChKU)
MoBa BUKJIQJaHHS YkpaiHcbka
KinbkicTs kpeautie EKTC 8,0
®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3yabTaTn HaBuaHHsA. CTyIeHT, SIKMH yCIIIITHO 3aBEpPIINB BUBUCHHS AWMCIMILIIHY, TOBUHEH: BMIJIO 3aCTOCOBYBATH
3HAHHS 3 CYYaCHHUX METOJIB Ta 3ac00iB aJAMiHICTpYBaHHS Ta JiarHOCTYBaHHS KOMITOHEHTIB KOMIT IOTEPHUX CHCTEM,
MPOBENEHHSI ayIUTy KOMIIOHEHTIB CHCTEMHM Ta MEpeXi B IJIOMy, BUKOPUCTAaHHS Cyd4acHOTO iHCTPYMEHTapilo
MOHITOPHHTY MEpeXi, 3aCTOCYBaHHS TEXHIK MpaB IOCTYIy 3 METOI0 3a0e3MeueHHs 3aXWCTy CHUCTEMHU B IIJIOMY,
3aCTOCYBaHHSl amapaTHUX KOMIIOHEHTIB JJIsi aHalli3y CTaHy CHCTEMH Ta MeEpeXi y pealbHOMY daci, BMITH
3aCTOCOBYBaTH 3HAHHS TEXHIYHHX XapaKTEPUCTHK, KOHCTPYKTHBHUX OCOOJIMBOCTEH, NPH3HAYCHHS 1 MpaBUI
eKCIUTyaTalii KOMIT IOTEPHUX CHCTEM Ta MEpPEeX JAJIS BUPILICHHS TEXHIYHMX 3afad CIHeliajbHOCTI; OOTPYHTOBYBAaTH
BHUOIp crmocobiB 300py, 30epiranHs, mepemadi Ta 3axucTy iHGOpMaIii B MNPOTpaMHHUX 1 TEXHIYHUX 3aco0ax
KOMIT'IOTEPHUX CHCTEM Ta MepeXX; aJMiHICTpyBaTH, BHKOPHUCTOBYBAaTH, aJalTyBaTH Ta EKCIUIyaTyBaTW HasBHI
TEXHOJIOTI1 KOMIT IOTepHOI iHXeHepii 13 3a0e3MeYeHHsIM 3aXUCTy iHdopMarii B KOMIT IOTEpPHHUX CHCTEMax Ta MEepekax
3 METOIO pealtizailii BCTaHOBIIEHOT MO TUKY 1H(POpMAIIITHOT Oe3meKH.

3MicT HABYAJILHOI JUCHMIIIHA. 3ac00U aMiHICTPYBaHHS Ta J1arHOCTYBaHHS KOMIIOHCHTIB KOMIT IOTEPHUX CHCTEM.
AyIuT KOMITIOTepHHX Mepexk. [Iporpamui AomaTky JUIs TPOBEACHHS ayAuTy. llepeBarnm BUKOPHCTAaHHS ayIMTY.
Mowitopunr mepexi. [IporpamHi Ta amapatHi 3aco0u Ui MOHITOpUHTY Mepexi. OCHOBHI 3arpo3u y KOMII IOTEPHUX
ciucreMax Ta Mepekax. Mertoaum mnpoTunii MepexeBuM arakamM. OCHOBH METOJIB BUSIBICHHS BTOPTHEHb.
BuxopucTtaHHsS TeXHIKH TpaB IOCTYIY JUIsl KOMIIOHEHTIB 3 METOI0 3a0e3MedeHHs HAIEKHOTO PIBHSA 3aXHUIIEHOCTI
iH(opMarii. AmapaTHi KOMIOHEHTH IS aHANI3y CTaHy MEpexi.

3anaHoBaHA HABYAJBHA iSUIBHICTb: KiJBKICTh ayIWTOPHUX TOIWH — He MeHIIe 1/3 Bifg 3araibHOI KUTBKOCTI
TOMH, SIK1 3aIlJITaHOBaH] HA BUBYCHHS TUCIIUATIIIHH.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHI, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAaIbHO-UTFOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, IOCIHITHUIBKI, YaCTKOBO-TIOIIYKOBI
(camocriitna poboTa: iHIUBIAyalbHI 3aBIaHHS).

@opMH OUiHIOBAHHS Pe3yJbTATIB HABYAHHS. YCHE ONUTYBAaHHS, 3aXUCT Ja0OpAaTOPHUX Ta MPAKTUUYHUX POOIT,
TECTOBUN KOHTPOJIb.

®dopMa ceMeCTPOBOT0 KOHTPOJIIO: 3aTiK.

HaBuaabHi pecypcu:

1. Tomas Limoncelli. Practice of System and Network Administration. Addison-Wesley Professional, 2016 — 1232p.
2. Ed Moyle, Diana Kelley. Practical Cybersecurity Architecture: A guide to creating and implementing robust
designs for cybersecurity architects. Packt Publishing, 2020 — 418p.

3. MonaymsHe cepenowie mit Hapdanas MOODLE. JToctym fo pecypey: https://msn.khmnu.edu.ua

4. EnextponHa 6i0mioteka yHiBepcutety. Jloctyn o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage lib.php

Bukaanau: crapiwmii Bukiagay Perina 1T,


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

3ACOBH BUABJIEHHS TA AHAJII3Y KOMIPIOTEPHUX BIPYCIB

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Teprmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3yabTraTu HaBYaHHsA. CTYICHT, SIKUI YCHIIIHO 3aBEPIIUB BUBYCHHS JIUCIUILTIHY, TOBHHEH: BMIJIO 3aCTOCOBYBATH
TEXHOJIOTI Ta MPOTpaMHO-TEXHIUHI 3aco0M Ui BUSBICHHA Ta aHajiily KOMII IOTEPHHX BipyCiB; pO3pOOISTH
ITOPUTMH Ta CTBOPIOBATH CHCTEMHE MporpamHe 3a0e3neueHHs] Ha HU3bKOpiBHEBIM MOBi Assembler ajsi BUSIBIEHHS
MIKIJUTMBOTO TPOTPAMHOTO 3a0e3MedeHHs y KOMIT IOTepHUX CHCTEMaXx; MPOBOAUTH aHaJIi3 MPOrpaMHOTo 3a0e3nedeHHs
Ha TpeaMeT HasgBHOCTI KOMIT IOTEPHHX BIpyCiB; OOIpYHTOBYBaTH BHOIp croco0iB 300py, 30epiranHs, mepemadi Ta
3aXUCTy iHGopMarllii B MpOrpaMHUX 1 TEXHIYHUX 3ac00ax KOMITFOTEPHUX CHCTEM Ta MEPeXk; aIMIHICTPyBaTH,
BHKOPHCTOBYBATH, afalTyBaTH Ta EKCIUTyaTyBaTH HasBHI TEXHOJIOTii KOMIT IOTEpHOI IHmKeHepii i3 3abe3neueHHsIM
3axucTy iH(popMalii B KOMITIOTEPHHX CHCTEMax Ta Mepekax 3 METOI0 peai3amii BCTaHOBJIEHOI TMOJITHKH
iHpopMaLiiHOT Oe3neKu.

3micT HaBYaJubHOI AucouIJIiHKH. OCHOBHI IIOJIOKEHHS, IO JIeXKAaTh B OCHOBI 3acO0iB BHSBIEHHS Ta HaJi3y
MIKIJUTMBOTO TIporpamMHoro 3abesnederHd. Ctpykrypa BukonyBaHoro Qaitmy PE EXE, ocHOBHI CTpyKTypH Ta mOJS.
PeBepc-imKuHIpUHT, OCHOBHI KOHIIETIIi mporpaMyBaHHs. OCHOBH MOBH IpOrpaMyBaHHsI Assembler, mporpaMmyBaHHS
s tiargopmu x64 B cepemoBuimli masm64. ANTOPUTMHU iH’€KIii KOAYy B CTPYKTYpPy BHUKOHYBAHOTO (Qailmy:
J0JlaBaHHs KOy B KiHellb icHyr0uoi cekii 3 Ta 0e3 Bukopructanas APl ¢yHKIIiH, CTBOPEHHST HOBOT CEKIIii.

3aniaHoBaHA HABYAJILHA MisUIBHICTB: KIJIBKICTh ayJIUTOPHUX TOJWH — HE MeHIIe 1/3 Bij 3araJbHOI KUIBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TUCLHAILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTHYHI Ta JabopaTopHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKI, YacTKOBO-TIOUIYKOBI
(camocriiina poboTa: iHIUBiAyalbHI 3aBIAHHS).

®opMHU OUIHIOBAHHS Pe3y/bTaTiB HABYAHHA: yCHE ONUTYBAHHS, 3aXUCT JaOOPaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUU KOHTPOJIb.

(I)opMa CEMECTPOBOI0 KOHTPOJIIO: 3alliK.

HaguyanbHi pecypeu:

1. ILA. Tepeiikoscbkuit, O.I'. Kopuenko, B.B. Iloropemo. METO/JUM PO3IIISBHABAHHSA KIBEPATAK:
POSBITIBHABAHHA KOMIT'IOTEPHUX BIPYCIB: Hapuanenauii nocionuk. Kuis: KIII, 2022. 127 c.

2. Khawaja G. Practical Web Penetration Testing: Secure web applications using Burp Suite, Nmap, Metasploit, and
more. — Packt Publishing, 2018. — 294 p.

3. MonayneHe cepenoruiie it Hapuyanas MOODLE. Jloctym no pecypey: https://msn.khmnu.edu.ua

4. Enextponna 6i0mioteka yHiBepcutety. Jloctym g0 pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaanau: kaHIMIAT TEXHIYHUX HaAyK, MoreHT Higenopyk A.O.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

OIIEPAIINHI CUCTEMHA

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH [Tepmmii (6akamaBpCHKHIA)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

PesysbTaru HaBYaHHSA

CryneHT, sSIKui YCITIITHO 3aBEePIINB BUBUEHHS AUCUUIUTIHY, TOBHHEH: 3HATH: 00’ €KT, MPEAMET, 3aadi, MPoOIeMaTHKY
TUCIMIUIIHU Ta i OCHOBHI PO3JiNK; opraHizamiro oOumucmoBambHUX TporeciB B KCM, apxiTeKTypy CHCTEMHOTO
nporpamuoro 3a6esnedenns (CII3), ctpykTypHy opraHizamito i MeTOQuKy yrpasiiHHSA pecypcamu B KCM, ocHOBH
nmoOymoBu i mpoekTtyBanHs CII3 B KCM, MeTomomorito po3po0Ky CHCTEM TUHAMIYHOTO Ta CTATUYHOTO IJIAHYBaHHS 1
mucnierdepurzaiii 3agad B KCM, omepaniiiHi cuctemu, cTpykrypu i ¢yskmii OC, ynpaBimiHHA 3a7a9aMu, YIPaBIiHHI
naM’SITTIO, YNPaBIiHHSA JAQHUMH, YIPABIIHHSA TIPUCTPOSMH BBEICHHSA-BHBEICHHS, MEPEPUBAHHS, YIIPABIiHHI
nporecamu, cydacHi OC, ynpaBiiHHS pecypcaMu B posnogiuteHnx cucremax, GRID ta CLOUD cucrtemax, xmapHi
OOYHMCIIEHHs Ta BipTyallizallilo, KOMIUIATOPH Ta iX apXiTEeKTYpHI OCOOJIHMBOCTI; YMITH: PO3PI3HATH OCHOBHI (PyHKIiI
OlepaliiHUX CUCTEM, KepyBaTH 3aJadyaM¥, 3[IiHCHIOBATH IUIAHYBaHHS Ta AWCIETYEpU3AII0 3alad, KepyBaHHS
nam’sITTI0, KepyBaHHs (aiinamu, oOpoOIIATH MepepuBaHHs, KepyBaTH NPOLECaMH, KEPYBaTH MPUCTPOSIMH BBEACHHS-
BUBEJICHHS, pO3POOJISTH OJIOKHM OIEPAllifHUX CUCTEM, PO3PI3HATH 1 BMITH BUKOPUCTATH Cy4YacHi omepaniiHi CHCTEMH;
MPOEKTYBAaTH KOMITUIATOPH Ta aHalli3aTOpH KOIy; OLIHIOBAaTH pe3ylbTaTH POOOTH, 3aXWIIATH, TOSCHIOBATH Ta
apryMEHTYBaTH pO3pPOOJICHY MPOrpaMHY CHCTEMY, OTPHUMaHi pe3yNibTaTd; OyTH 3JaTHUM: aOCTPAKTHO MHCIIHUTH,
aHaJi3yBaTH 1 CHHTE3yBaTH MPOTPaMHi CHCTEMH; MOJICIIIOBATH Ta MPOEKTYBAaTH CUCTEMHE MporpaMHe 3abe3nedeHHs 3
ypaxyBaHHAM YCIX acIeKTiB iX KUTTEBOTO IHKITY; B3aEMOISTH Ta MPAIIOBATH B KOMaH/I TIPH pO3pOOIIi CHCTEMHOTO
MPOrpaMHOTO 3a0e3MeUeHHs: BOJOMITH METOAaMH 1 3acob0aMM MiATPUMKH KOMaHIHOI poOOTH, TUTAHYBaTH Ta
e(eKTHBHO OpraHi30ByBaTH poOOTY Ta COMiaTbHY KOMYHIKAIIIFO.

3micTt HaBuagabHOI aucuumuIiHnu. Opranizamis oOuwcmoBanpHUX TporeciB B KCM. ApxiTekTypa CHCTEMHOTO
nmporpamHoro 3a0e3nedeHHs. CTpyKTypHa opraHizaiis 1 Meromuka ympasiiHHsS pecypcamu B KCM. OcHoBu
nmobOymoBu i mpoektyBaHHs CII3 B8 KCM. Metomonorist po3po0Ky cHCTeM TUHAMIYHOTO Ta CTATHYHOTO TUIAHYBaHHS i
nucrieTdepuzanii 3amad B KCM. Onepariiini cucremu, iX cTpyKTypH 1 QyHKIiT. YrpaBniHHs 3aqaduaMu, YIpaBiIiHHS
nam’sTTIO, YNPaBIiHHA JaHUMH, YIPABIiHHS TPHUCTPOSIMH BBeACHHs-BUBeAeHHS. [lepepuBaHHS. YTpaBIiHHA
nponecamu. CydacHi OC. Bipryamizamis. XMapHi oOuncieHHs. YOpaBIiHHI pecypcaMu B PO3MOJIICHHX CHCTEMaX,
GRID ta CLOUD cucremax. ®@opmainbHi MOBU. JIEKCHYHMIA, CHHTAKCHYHUI Ta CEMAaHTUYHUN aHAJi3aTOPH KOy .

3aniaHoBaHAa HABYAJILHA TisJILHICTD: JICKIiH 34 roj., NPaKTUYHKUX 3aHATh 17 Toj., 1abopaTopHUX 3aHATh 68 ro/.,
camocTiitHoi po6oTH 151 rox.; pazom 240 rox. (ociuHiit cemectp: 1/n/1-1/2/1; BecHsinuii cemectp: 11/11/m-1/2/0)
MeTtoau HaBYaHHS: TPOOJIEMHE HaBYaHHS, Bi3yaulizallii, MOSICHEHHSI, PO3MOBiJli, YACTKOBO-IIOITYKOBI, IHTEPAKTHBHI.
®opMH OLiHIOBAHHSA Pe3yJbTATIiB HABYAHHS: YCHE ONIMTYBAaHHS, TMCBMOBI KOHTPOJIBbHI pOOOTH, TECTYBaHHSI.
®opMa ceMeCTPOBOT0 KOHTPOJIIO: 3aJiK

HaBuanbHi pecypcu:

1. OneparliiiHi cucTeMH: HaBYallbHUI MOCIOHUK. [3a pen. B. M. Pymaunpkoro] / I. M. ®enotosa-IliBens, [. B.
Muporens, O. b. ITiBens, C. B. Cucoenko, T. B. Mupontok; Uepkacbkuii nepaBHUH TEXHOJOTIYHAN YHIBEPCUTET. —
Xapki: TOB «AICA IIJIFOC», 2019. -216 c.

2. Onepauiiini cuctemu : HaB4. nociOHuk / B.1. ITorpe6nsik, M.B. bynaenko; XapkiB. Hall. YH-T MiCbK. TOCI-Ba
iMm. O.M. BekeroBa. —Xapkis: XHYMI im. O.M. beketosa, 2018. —104c.

3. Mopnynsae cepenosumie a1 HapdanHst MOODLE. Jloctyn o pecypcey: https://msn.khnu.km.ua.

4. Enexrponna 6i6mioreka yHiepcutety. Jloctym no pecypey: http://lib.khnu.km.ua/asp/php_f/plage lib.php.

Bukaanau: noktop TexHIYHHX HayK, mpodecop Casernko O.C.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

Maricrpu

MATEMATHUYHA JITHI'BICTHKA

Tun JucHMILTiIHA Bubipkosa

PiBenb BHIIOI OCBiTH Hpyruii (Maricrepcbkuii)
MoBa BUKJIaJaHHSA YkpaiHcbka

KinbkicTs kpeantie EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna 1eHHa

PesyabTaTu HaBuyaHHs. CTyIeHT, SIKHH YCHIIIHO 3aBEPIINB BUBYCHHA AMCIWIUIIHH, TIOBUHEH: BMIIO BHPINIyBaTH
3a/avi po3Mi3HaBaHHS MOBHM HE3AJIEKHO BiJ IHCTPYMEHTY ii mepemadi; BUPINIyBaTH 3a1adi BU3HAYEHHA CMHUCHTY 1
3Ha4YeHHs OTpuMaHoi iHopmanii Ta ii 0OpoOKH; BMIJO 3aCTOCOBYBAaTH METOIM MaTeMAaTHKH MpPU PO3B’sS3yBaHHI
MPUKIAJIHUX 32/1a4 aBTOMAaTUIHOI 00pOOKH MPUPOTHUX MOB; 3aCTOCOBYBAaTH CIICLialli30BaHi KOHLENTYalbHI 3HAHHS,
IO BKJIIOYAIOTh Cy4yacHi HayKoBi 3100yTKM B 00JacTi MPUKIATHOI JIHTBICTUKH, HEOOXimHI g mpodeciiHoi
TiSUIBHOCTI, OpPUTIHANBHOTO MHCIEHHS Ta MPOBEACHHS JOCHIIKEHb, KPUTHYHOTO OCMHCIECHHS Hpo0ieM
iHpOpMaLiHUX TEXHOJOTIM Ta Ha MEXi raqy3ei 3HaHb; BMITH aHali3yBaTH NpoOJIeMaTHKy B 00JIACTI MaTeMaTUYHOT
JHTBICTHKH, iICHTU(IKYBaTH Ta (OpMYJIIOBaTH KOHKPETHI MpoOieMH, MO MOTPeOYIOTh BHpIIICHHSA, OOHpaTH
e(eKTHBHI METOJH iX BUPIIICHHS; BMITH 3aCTOCOBYBATH 3HAHHS TEXHIYHUX XapaKTEPHCTHK MPOTPAMHO-TEXHIYHUX
3ac001B KOMIT IOTEPHUX CUCTEM JUISI BUPIIICHHS CKIIaTHUX 33729 aBTOMATUIHOT OOPOOKH TEKCTY.

3MicT HaBYANBHOI AUCHMILIIHM. ABTOMATUYHE OIPAIFOBAaHHS MPHPOTHOTO MOBIEHHS. [H(pOpMamiifHO-IONIyKOBI
cucreMu. ABTOMAaTHYHE OMpamoBaHHS TekcTy. Komm'rorepHa nexcukorpadis. KopmycHa minreictuka. IloOymosa
Mozele, M0 BiJOOpaaroTh KOHKPETHI TMPONIECH MOBJIEHHEBO-PO3YMOBOI [iSUIPHOCTI IoauHH. MeToan
KOMIT FOTEpPHOTO MOJETIOBaHHS, 1H(QOpMAIiifHI TEXHOJIOTii Ta MPOrpaMHO-TEXHIYHI 3acO0M aBTOMAaTh3allii 0OpOOKH
iHdopmarii.

3aniaHoBaHA HABYAJIbHA MisUIBHICTB: KIJIBKICTh ayJIUTOPHUX TOJWH — HE MeHIIe 1/3 Bij 3arajbHOI KUIBKOCTI
TOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TUCLHILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0YHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, OCHIJHHIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poboTa: IHIWBITyadbHI 3aBAAHHSA).

@®opmu OLiHIOBAHHS Pe3yJbTATIB HABYAHHSI: YCHE ONTUTYBAHHS, TECTYBaHHS, 3aXUCT Ja00OpaTopHOi poOOTH.
®opMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaguaabHi pecypcu:

1. CEMAHTUYHHUIL AHAJI3 JAHHUX 1 KOMIT'FOTEPHA JIIHIBICTHUKA. J[loctym 10 pecypcy:
http://baklaniv.at.ua/index/semantichnij_analiz_danikh_i_komp_39_juterna_lingvistika/0-29

2. Manenko B.I'. OcHoBu iHpOpPMATHKH Ta MPHUKJIAAHOI JIHIBICTUKU: HaBY. MOciOHMK. — YepHiBui: UepHiBenbkuii
HalioHapHUH YH-T, 2019. — 168 c.

3. MonyneHe cepenosume 1t HapdanHss MOODLE. Jloctyn no pecypey: https://msn.khmnu.edu.ua

4. EnextponHna 0i0mioreka yuiBepcurety. Joctym 1o pecypey: http:/lib.khmnu.edu.ua/asp/php_f/plage lib.php

Buknagau: 1oKTOp TeXHIYHUX Hayk, mpodecop boporuk O.B.


http://baklaniv.at.ua/index/semantichnij_analiz_danikh_i_komp_39_juterna_lingvistika/0-29
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

OB’EKTHO-OPIEHTOBAHI TEXHO.JIOI'Ti IPOTPAMYBAHHS

Tun AuCHUNITiHA Bubipkora

PiBenb BHIIOI OCBiTH Hpyruii (Maricrepcbkuii)
MoBa BUKJIQJaHHS YkpaiHcbka

KinbkicTs kpeautie EKTC 8,0

®opmu 3100yTTS OCBiTH Ouna neHHa

Pesyabratn HaBuyanusi. CTyneHT, SKMH YCIIIIHO 3aBEpIINB BHBYEHHS AWCIMIUIIHM, TOBHHEH: MaTH 3JIaTHICTBH
PO3pO0JIATH aNTOPUTMIYHE Ta MporpamMHe 3a0e3MeUeHHs, KOMIIOHEHTH KOMIT IOTEPHUX CHUCTEM Ta MepeX, [HTepHeT
JOJIATKIB, KiOep(hi3MIHUX CHCTEM 3 BUKOPHCTAaHHSIM Cyd9acCHHX METOJIB i MOB IpOTpaMyBaHHS, a TaKOX 3aco0iB 1
CHUCTEM aBTOMAaTH3allii TPOEKTYBaHHS 13 3aCTOCYBaHHS TATEpPHIB MPOEKTYBaHHS, MaTH 3/JaTHICTh OymayBaTd
apXxiTeKTypy Ta CTBOPIOBATH CHUCTEMHE 1 MPHUKIaIHE MporpaMHe 3abe3ledeHHs] KOMI IOTEPHUX CHUCTEM Ta MEpex i3
3aCTOCYBaHHSl TMATEPHIB TPOEKTYBaHHS; MAaTH 3AaTHICTh AOCHIIKYBAaTH, PO3POOISTH Ta OOHMpaTh TEXHONOTIi
CTBOPCHHS BENMKHX 1 HaJBEIMKUX CHUCTEM i3 3aCTOCYBAaHHS MAaTEPHiB MPOEKTYBaHHI; BUPILIYBaTH 3a/a4i aHaTi3y Ta
CHHTE3y KOMII'IOTEpPHHX CHUCTEM Ta MEpEeX 13 3aCTOCYBaHHA NAaTEpHIB MPOEKTYBAaHHS; PO3POOJIATH IMpPOTpaMHe
3a0e3neyeHHss A BOYIOBaHUX 1 PO3MOAUICHHX 3aCTOCYBaHb, MOOIIBHMX 1 TiIODUAHHUX CHUCTEM 13 3aCTOCYBaHHS
MaTepHIB MPOEKTYBAHHSA

3micT HaBYaABHOI AUCHUILTiHA. OCHOBH TIATepPHIB MPOEKTYBaHHS. BBEJICHHS B TaTepHU IPOECKTYBaHHSI.
[opomxyrodi matepuu. [larepan moBexiaku. Ctpykrypai marepan. [Ipuaiiumu SOLID. Jlomatkosi matepuu. Fluent
Builder.

3anaHoBaHA HABYAJBHA MiSVIBHICTH: KiJBKICTh ayIWTOPHUX TOIWH — HE MeHIIe 1/3 Bimg 3araibHOI KUTBKOCTI
TOIMH, SIK1 3aIlJITaHOBaH] HA BUBYCHHS TUCIUATIIIHH.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHI, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBaIHHO-UTFOCTPATHBHI, MMPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, MOCIITHHUIBKI, YaCTKOBO-TIOIIYKOBI
(camocriiina poboTa: iHIUBiAyalbHI 3aBIaAHHS).

@®opmu OLiHIOBAHHS Pe3y/bTaTiB HABYAHHSI: YCHE OIUTYBaHHS, TECTYBAaHHs, 3aXUCT JabopaTopHOi poOOTH, 3aXUCT
MPaKTHUYHOI po0oTH

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaguyanbHi pecypeu:

6. Gerardus Blokdyk. Software Design Patterns A Complete Guide - 2020 Edition Paperback, 2021. P. 310.

7. Epik ®pimen, Enizaber Pobcon. Head First. [Tarepuu npoektyBanns. Bunasaunrso: ®adyma. 2020. 672 c. ISBN:
978-617-09-6159-4

8. HlIseup O. 3anypenns B [latepuu. Kam’suerp-IToginecekuit. 2023. ¢.393. URL: https://refactoring.guru/uk/design-
patterns/book4.

9. Monynene cepenonuine it Hapuanas MOODLE. J{octym g0 pecypcey: https://msn.khmnu.edu.ua

5. EnexTpoHnHa 6i0mioteka yHiBepcuteTy. locTyn o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaamau: 10kTop TeXHIYHMX HayK, npodecop Jlucenko C.M.


https://refactoring.guru/uk/design-patterns/book4
https://refactoring.guru/uk/design-patterns/book4
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

TEXHOJIOI'Ti IPOTPAMYBAHHSA KOMIT'IOTEPHUX ITOP

Tun AuCHUNITiHA Bubipkora

PiBenb BHIIOI OCBiTH Hpyruii (Maricrepcbkuii)
MoBa BUKJIQJaHHS YkpaiHcbka

KinbkicTs kpeautie EKTC 8,0

®opmu 3100yTTS OCBiTH Ouna neHHa

PesyabraTn HapyaHHs. CTyZeHT, SKUH YCIIIIHO 3aBEpUIMB BHBYECHHS AWCIMIUIIHM, ITOBUHEH: 3HATH ITOHATIHHHNA
amapar ITUCITUIUTIHH, BMIJIO PO3pOOISATH irpoBe IporpaMHe 3a0e3NedeHHs IS KOMIT FOTEPHUX CHCTEM 3aco0amMu
Unity3D; BUKOPHCTOBYBaTH KOMIIOHEHTH Ta TEXHOJIOTIi IITYYHOTO IHTEJCKTY AJIsl PO3pOOKH irpOBOTO MPOrPaMHOTO
3a0e3MeUeHHsT KOMIT IOTEPHUX CHUCTEM; OPraHi30BYyBaTH XOCTOBY Ta MEPEKHY B3a€EMOII0 KOMII IOTEPHHUX Irop y
BOYTOBaHUX 1 pO3MO/IIIEHNX CHCTEMaX.

3MmicT HaBYANBHOI AucHUIUTIHA. TexHOJOTIT po3poOICHHS KOMII FOTEPHHUX Irop; po3poOKa irpoBOro MporpaMHOro
3a0e3MeUeH s I KOMIT IOTEPHHUX crcTeM 3acobamu Unity3D; reifimiuieif, irpoBuii piBeHb, MMPOIOPIIi, MacuITabu
ITPOBOTO CBiTY; Oprasizamis Tpa(iqHOTO KOHBEEPY ISl PEHACPUHT 300paXKeHHS Yy KOMIT IOTEPHUX CHCTEMax;
TEXHOJIOTI] IITYYHOTO iHTEJEKTY IS CTBOPEHHS KOMIOHEHTIB y KOMII'IOTEpHHUX irpax; oprasizauis 3iTKHEHb Y
KOMIT'IOTepHUX irpax, anroput™m [inbepra-Ixoncona-Kipti; TexHomorii Ta Mogemni peanizauii 3ByKOBUX €(EKTiB Yy
KOMIT FOTEpHUX irpax.

3aniaHoBaHA HABYAJIbHA MisUIBHICTB: KIIBKICTh ayJIUTOPHUX TOJWH — HE MeHIne 1/3 Bij 3arajbHOI KUIBKOCTI
TOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TMCLHILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0YHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAaKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTUYHI Ta J1abopaTopHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKi, YacTKOBO-TIONIYKOBI
(camocriiiHa po6oTa: iHIUBiAyalbHI 3aBIAHHS).

@opMH OI[iHIOBAaHHA Pe3yJbTATiB HABYAHHS: YCHE OMMTYBAaHHS, NMHCHMOBI CaMOCTiiHI, KOHTPOJBHI poOOTH Ta
TECTYBaHHS, 3aXHCT JJA0OPaTOPHUX POOIT

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaguanbHi pecypcu:

1. OcHoBH PO3pPOOKH KOMII'IOTEPHUX irop: €JIeKTPOHHMH HaBuanbHuil mociOHuk / Ykmamaw: B.I'. Ilepctiok. —
Xepcon: BugaBHuuTBo OOII Bumemupceskuit B.C., 2018. — 210 c.

2. bpecnagenp B.C. TexHosnorii po3pooku koM’ totepHux irop / B.C. bpecnasenp. - X.: «/Ipykapas Maapumy, 2018. -
162 c.

3. MonyneHe cepenosuie st HapuanHss MOODLE. loctyn o pecypey: https://msn.khmnu.edu.ua

4. EnextponHna 0i0mioreka yuiBepcurety. Joctym 1o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage lib.php

Bukaanau: kaHIMIAT TEXHIYHUX HayK, MomeHT Higenopyk A.O.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

MATEMATHUYHI METOIHU AOCJ/IKEHHA KOMIPIOTEPHUX CUCTEM

Tun AuCHUNITiHA Bubipkora

PiBenb BHIIOI OCBiTH Hpyruii (Maricrepcbkuii)
Moga BUK/IaJaHHSA YkpaiHcbka

KinbkicTh kpeautie EKTC 8,0

®DopmMu 3100yTTSI OCBiTH Ouna 1eHHa

Pe3yabTraTu HaBuyaHHsA. CTYACHT, SIKUI YCHIIIHO 3aBEPIINB BUBYCHHS AUCLUUILTIHY, IOBUHEH: BMIJIO 3aCTOCOBYBATH
METOAM ONTUMI3allil KOMIT IOTEPHUX CHCTEM; pO3B’s3yBaTW 3ajadi JiHiiHoro mporpamyBanns (3JII1); Bomomitu
OCHOBHHUMH METOJaMH pO3B’s3yBaHHs TpaHcmopTtHuX 3amad (T3); posp’szyBaTH 3amadi IMUIOYHCETHHOTO Ta
TUCKPETHOTO TMPOTPaMyBaHHS; BHUKOPHCTOBYBATH METONW JIiHEApW3amii MpH pPO3B’s3aHHI 3afad HeNiHIHHOTO
nporpamyBanHs (3HII); poss’szyBatu 3HII uucensHMMH MeTOAaMH, BHUKOPUCTOBYBAaTH i1HTErpoBaHi (QyHKIIi
MaTeMaTHYHUX NakeTiB; 38oautu 10 3JIII 3amadi MaTpuyHUX irop; AOCHIIPKYBAaTH HAHNPOCTILI 3a1a4i AUHAMIYHOTO
MpOrpaMyBaHHS; 3A1MCHIOBATH ONTHMI3AIliI0 Ha Tpadax; OIiHIOBATH Pe3yIbTaTH 3aCTOCYBAHHS METOMIB AOCIIKSHHS
KOMIT'IOTEpHUX CHCTEM; 3aCTOCOBYBATH 3HaHHS TEXHIYHUX XapaKTEPUCTHK, KOHCTPYKTHBHUX OCOOJIMBOCTEM,
MpU3HAYEHHS 1 MpaBWJI EKCIUTyaTalil MpOrpaMHO-TEXHIYHMX 3ac00iB KOMIT'IOTEPHHUX CHCTEM Ta MEpex Ui
BHPIMIEHHS CKJIAIHUX 3a1ad JOCIIDKCHHS; TpHUitMaTH e(heKTHBHI PIIICHHS 3 TUTaHb PO3POOJICHHS, BIPOBAKCHHS Ta
eKCIUTyaTallii KOMIT I0TepHUX CUCTEM, aHAIi3yBaTH aJIbTEPHATHBY, OLIHIOBATH PH3UKH Ta IMOBIPHI HACIIIJIKHU PillICHb.

3MicT HABYAJBHOI TUCHHUILTIHU. TeopeTHyHI OCHOBH MOJIEIIOBAHHS KOMIT IOTEPHUX CHCTEM. METOAHKH PO3POOKHU
MaTeMaTHYHUX Ta IMITallifHUX MoAeNiell KOMI'IOTepHUX CHCTeM. MeToAW OnTHMi3allii KOMITI FOTePHHX CHCTEM.
MeTou TOCITIPKEHHST KOMIT IOTEPHUX CUCTEM. 3aCTOCYBaHHS METO/IB JTOCIIPKEHHS KOMIT IOTEPHUX CUCTEM.

3aniaHoBaHA HABYAJBbHA MisVIBHICTB: KUIBKICTH ayJUTOPHUX TOAMH — HE MeHIe 1/3 Bin 3arajibHOT KUIBKOCTI
TOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TUCLHILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0YHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAaKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, OCIHIJHHIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poOoTa: iHAWBITyaabHI 3aBIaHHSA).

@opMH OUIHIOBAHHSA Pe3yJbTATIB HABYAHHS: 3aXHCT IJTA0OPATOpPHUX pOOIT, yCHE ONWTYBaHHS, NHCHMOBI
CaMOCTiHHI Ta KOHTPOIIBHI pOOOTH.

(I)opMa CEMECTPOBOI0 KOHTPOJIIO: 3aITiK

HaguanbHi pecypcu:

1. Tapapaka B.Jl. ApxitekTypa KoM 10TepHIX cucTeM: HaBu. moci6. / B.Jl. Tapapaka. — XXuromup: XKATY, 2018. —
383 c.

2. Hlecromanos C.B. locnigkeHHs Ta NPOEKTYBaHHS KOMIT FOTEPHUX CHUCTEM Ta Mepex. Oiechka HallilOHaIbHa
akajieMis xapuoBux TexHoJjorii, 2020. — 82c.

3. MoaynsHe cepenonuine i Hapdanast MOODLE. J{octym g0 pecypcey: https://msn.khmnu.edu.ua

4. EnextponHa 0i0mioreka yHiBepcutety. Jloctymn o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage lib.php

Buxnanay: kaauaat ¢Gi3uko-MaTeMaTHYHUX HayK, ToteHT Kuciis T.M.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

MNPOEKTYBAHHSA MIPOI'PAMHUX CUCTEM 3AXUCTY IHOOPMAIIIL

Tun qucHUILTiHA O00B’s13K0Ba

PiBenb BuIOi 0cBiTH Jpyruii (MaricTepchKuil)
MoBa BUKJIaJaHHSA YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTH OCBiTH Ouna neHHa

Pe3yabTaTu HaB4YaHHsA. BMiTH BHKOPUCTOBYBaTH MeTOAM (yHIAMEHTATBHUX 1 MPUKIAAHAX AUCIUIUIH iHXEeHepil
MpOrpaMHOro 3a0e3nedeHHs] MPH MPOEKTYBaHHI Ta PO3POOJIEHHI MPOTrpaMHUX CHCTEM 3axHcTy iH(popMmarii B
KOMIT FOTEPHUX CHCTEMAax Ta MEpPEKax, BUSIBICHHS HECAHKIIIOHOBAHUX BTOPTHEHb Ta aHOMAJIiH, MPOSBIB 3JI0BMUCHOTO
MPOrpaMHOro 3a0e3MeUYCHHs, Kibep-3arpo3 Ta Kidbep-aTak.

3MicT HaBYAJBHOI JUCHUILIIHU. CroxacTM4Ha KOMIT'IOTepHA Bipyconoris. TeHmeHIii po3BUTKY 3arpo3
iHpopmaniitHoi Oesneku. Knacudikamisa arak. Opranizamisa 3axoniB Oe3neKd B KOMIT IOTEpHUX cucTemax. Kpurepii
e(eKTHBHOCTI aHTUBIpycHUX 3aco0iB. [IpuHIMNM moOynoBu cUCTEM BHSBJICHHS BTOPTHEHb. TeXHOJOTrii moOyaoBU
CHCTEM BHABJICHHS aTak. [lepCreKTHBHI METOAW MPOTHUIi 3TOBMHUCHUM MporpamaM. MeToau BUSBJICHHS aHOMAJIiil.
3acobu i MeToAM 3aXUCTy BiJ MPOTpaMHHX 3aKkiaok. [IpoekTyBanHs cucteM 3axucTy iH(OpMaIlii 3 BUKOPUCTAHHIM
«mpumanok» (honeypots, honeynet). Metoau iHTEIEKTyalbHOTO aHANI3y JaHUX B CHCTEMaxX BUSBICHHS BTOPIHEHb.
TexHomoTii 6€3NMeYHOr0 MPOrpaMyBaHHS.

3anaHoBaHA HABYAJBHA iSVIBHICTh: KiJBKICTh ayIWTOPHUX TOMWH — HE MeHIIe 1/3 Bimg 3araibHOI KUTBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TUCLHILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, NPAaKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTHUYHI Ta J1abopaToOpHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKi, YacTKOBO-TIOUIYKOBI
(camocriiina poboTa: iHIUBiAyaTbHI 3aBIAHHS).

@®opmMu OLiHIOBAHHS Pe3yJIbTATIB HABYAHHS: YCHE ONMTYBaHHS, 3aXUCTH JJA00OPaTOPHHUX POOIT
®opMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaguyauabHi pecypeu:

1. Bypsaok B.JI. [ndopmamiitanii Ta kibepnpoctopu: nmpodieMu Oe3rekn, MeTou Ta 3acobu 0opotrdu. [IlocioHuk] /
B.JI. Bypstuok, C.B. Tomtoma, B.B. Cemko, JI.B. bypstaoxk, I1.M. Cxknaganauii, H.B. JIykosa-Uyiiko. —K.: IYT-KHY,
2016. -178 c. ISBN 978-617—7092—-78-9.

2. L.A. TepeiikoBcbkuif, O.I'. Kopuenko, B.B. Iloropenos. METOJWU PO3III3HABAHHA KIBEPATAK:
PO3MIBHABAHHSA KOMIT'FOTEPHUX BIPYCIB: HaBuansuuii mociouuk. Kuis: KIII, 2022. 127 c.

3. MonynsHe cepenonuine i Hapdanast MOODLE. J{octym g0 pecypcey: https://msn.khmnu.edu.ua

4. EnextponHa 0i0mioreka yHiBepcutety. Jloctyn o pecypey: http:/lib.khmnu.edu.ua/asp/php_f/plage lib.php

Bukaanau: noktop TexHiuHuX Hayk, npodecop Casenko O.C.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

HANPAMKU JOCJIIKEHD I PO3BUTKY KOMIT’'IOTEPHOI IH)KEHEPII

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH Hpyruii (MaricTepchKuii)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

PesyabTaTu HaBuaHHsA. CTYJCHT, SKHUM YCIIIIHO 3aBEPIIMB BUBYCHHS JTUCIMIUIIHM, TMOBUHCH: MaTU 3JIATHICTh
MPOEKTYBaTH KOMIT FOTEpHI CHCTEMH Ta MEpeXi 3 ypaxyBaHHSIM Iijei, 0OMEeXeHb, TEeXHIYHHX, EKOHOMIYHHX Ta
MPABOBHUX AacCIEKTiB;, MAaTH 3JaTHICTh OyAyBaTH apXiTeKTypy Ta CTBOPIOBATH CHUCTEMHE 1 MPHKIAIHE IMPOrpaMHe
3a0e3redYeHHs KOMIT IOTEPHUX CHCTEM Ta MepeX; MaTH 3[aTHICTh BHKOPHCTOBYBAaTH Ta BIIPOBaPKyBaTH HOBI
TEXHOJIOT11, BKJIIOYAOYM TEXHOJIOTIi pPO3YMHHX, MOOUTRHUX, 3€NeHHX 1 Oe3meyHux oOYHNClieHb, OpaTH yd4acTb B
MOJIEpHi3aIlii Ta PEeKOHCTPYKIII KOMIT IOTEPHHX CHCTEM Ta MEpEX, PI3HOMAHITHHX BOYJOBAHHX 1 PO3MOJIICHHAX
JOJIATKIB, 30KpeMa 3 METOIO MiABUIIEHHS X e(eKTUBHOCTI; MaTH 3/IaTHICTh MOCIiIKyBaTH, PO3POOIATH Ta oOUpaTH
TEXHOJIOT11 CTBOPEHHS BEIMKHUX 1 HAJBEIMKHUX CHUCTEM; PO3POOIATH 1 peaizoByBaTH MPOEKTH y chepi KOMIT F0TepHOT
1HKeHepil Ta MOTWYHI 0 Hel MKAMCUUIUIIHAPHI MPOEKTH 3 YPaxyBaHHSIM iH)KEHEPHHUX, COLiaIbHIX, CKOHOMIYHHUX,
MPaBOBUX Ta IHIIMX AacleKTiB; BHUPIIIYBaTH 3a4adi aHalily Ta CHHTE3y KOMIT IOTEpHHX CHCTEM Ta MEpex;
3aCTOCOBYBaTH 3HAHHS TEXHIYHHX XapaKTEPUCTHK, KOHCTPYKTHBHUX OCOOJIMBOCTEH, NPH3HAYCHHS 1 MpaBUII
eKCIUTyaTalii MporpaMHO-TEXHIYHHX 3aC00IB KOMIT'IOTEPHUX CHCTEM Ta MEpEkK Uil BHUPINICHHS CKIAJHHUX 3ajad
KOMIT IOTEpHOI iHKeHepil Ta TOTHYHUX PoOIeM.

3micT HaBuadbHOI aAucumMmiainu. bynoBa poOotie. Ckman, mapamerpu 1 kinacudikaiiss poOOTiB. MaHimynsiiiHi
cucremu. Poboui opranu ManimynsatopiB. Cucremn nepecyBaHHS MOOUTBHHX poOoTiB. CeHcopHi cuctemu. [Ipuctpoi
ympaBiiHHS poOoTiB. OCOONMMBOCTI MPUCTPOIO iHMHX 3ac0o0iB poOoToTexHikH. CHCTEMH YINpaBIiHHA POOOTaAMH.
Cucremn mporpamHoro ynpasiiHHA. CHCTEMH TUCKPETHOTO LHMKJIOBOTO yNpaBiiHHSA. CHCTEMH IHCKPETHOTO
nmo3utliiiHoro ympaBmiaag. Cuctemu OesnepepBHOro ympaBiiHHS. CucreMu ympasiiHHS 1o cwi. Cucremu
amanTuBHOrO ympaBmiHHA. CucTeMa iHTENeKTyalbHOTO yrpaBiiHHSA. OCOOMMBOCTI  YyNpaBmiHHA 3aco0amu
nepecyBaHHs poOoTiB. CucTeMHu TPYyMmOBOro ympaBmiHHA poOoTamu. [IpoexTyBaHHA 3aco0iB pPOOOTOTEXHIKH.
3acTocyBaHHA 3aco0iB POOOTOTEXHIKM B MPOMHUCIOBOCTi. Peamizamiss cucrem ©Ha 0a3i mmatpopmu LEGO
MINDSTORMS.

3aniaHoBaHA HABYAJILHA MiSUIBHICTB: KIJIBKICTh ayJIWTOPHUX TOJWH — HE MeHIIe 1/3 Bij 3arajbHOI KUIBKOCTI
TOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TUCLHILIIHHA.

MeToau HaBYAHHSA: CIIOBECHI, HA0YHI, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UIIOCTPATHBHI, PAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MTpakTW4yHI Ta 7a00OpaTOpHI 3aHATTS), NPAKTUYHI, JOCIITHUIBKI, YaCTKOBO-TIOIIYKOBI

(camocrTiitHa poOoTa: iHIWBITya bHI 3aBIaHHS).

@opmu OLiHIOBAHHS Pe3yJbTATIB HABYAHHSI: YCHE OITUTYBaHHS, TECTYBaHHsI, 3aXUCT JTabopaTopHoi pobOTH, 3aXUCT
MPAaKTUYHOI POOOTH

(I)opMa CEMECTPOBOI0 KOHTPOJIIO: 3aITiK

HaguyanbHi pecypeu:

a. Jlucenko C. M. [IporpamyBanHsi poOOTOTEXHIYHHUX cUCTeM Ha OocHOBI Lego Mindstorms : HaBu. noci6. / C. M.
Jlucenko, A. O. Hivenopyk, K. }O. boOpoBHikoBa. — Xmensauupkuii : XHY, 2020. — 242 c.

b. MonoBrick Communication Library Programming Guide. 2022 MonoBrick.DK.
http://www.monobrick.dk/quides/communication-library-guides/monobrick-guide/

C. Monaynsre cepemosuiiie s HaBganuass MOODLE. Toctym mo pecypey: https://msn.khmnu.edu.ua

d. Enextponna 6i6mioreka yHiBepcurety. JJoctym no pecypey: http:/lib.khmnu.edu.ua/asp/php_f/plage lib.php

Bukaanad: 10KTop TeXHIYHMX HayK, npodecop Jlucenko C.M.


http://www.monobrick.dk/guides/communication-library-guides/monobrick-guide/
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH Hpyruii (MaricTepchKuii)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

PesyabraTn HaBuaHHs. CTyAeHT, KW yCHIIIHO 3aBEPIIMB BUBYCHHS AWCIMIUIIHH, TOBHHEH: BUKOPHCTOBYBATH
OCHOBHI MOJIENI IUITYYHHX IMYHHHX CHCTEM Ta IITYYHHX HEHMPOHHHX MEpex; po3poOisTH MITy4Hi IMyHHI CHCTEMH
3aXHCTy KOMII IOTEPHUX Ta Kibep(i3uuyHUX cUCTEM i Mepek; pO3POOIIATH IITYYHI IMyHHI CUCTEMH IS PO3ITi3HABAHHS
MOBJICHHEBOI iH(oOpMaIlii; BHKOPHCTOBYBATH INTYYHI HEWPOHHI MeEpexi [UII PO3POOKH IHTEIEKTyalbHOTO
MporpaMHOro 3a0e3MeueH s ; aHalli3yBaTH Npo0IeMaTuKy, i1eHTH(IKyBaTH Ta (GOPMYITIOBATH KOHKPETHI MpoOiieMHu,
mo noTpeOyITh BHPINICHHS, OO0MpaTH e()EeKTHBHI METOAM iX BHPIIICHHS;, 3aCTOCOBYBATH CIEIliali3oBaHi
KOHIIENTYaIbHI 3HAHHA, [0 BKJIFOYAIOTH CyYacHI HAyKOBi 3M00yTKH y cdepi KOMIT FOTepHOI 1HKeHepii, HeoOXiTHI I
npodeciitHoi MisITEHOCTI, OPUTIHATLHOTO MHCIICHHS Ta POBEICHHS JOCIIHKCHD, KPUTHYHOTO OCMHCIICHHS TIpOoOIeM
iHpOpMaLiTHUX TEXHOJIOT1H Ta Ha MEXI ramy3el 3HaHb.

HETaTHUBHOTO BiAOOpY, TEOPisl KIOHAJIBHOI CENIeKIii 1 Teopis iMyHHOI Mepeki. MeToIi MTY4YHUX IMyHHHUX CHCTEM:
KIIOHAJIbHUIM aNTOPUTM BUOOPY, HEraTWBHUN ajlrOpuTM BHUOOpPY, IMyHHI MepexeBi anroputmu. [IpoexTyBaHHS Ta
BUKOPHUCTaHHS MITYYHUX iMyHHUX cucteM. llITy4yHi 6ioNoridHi CHCTeMH 3aXUCTy KOMIT FOTEpHUX Ta KidepdizuaHmx
cucreM i Mepex. LLITy4Hi iMyHHI cucTeMu JUisl po3Mi3HaBaHHs MOBJIEHHEBOI iHopMmaii. IlITy4Hi iMyHHI cucTemMH B
3a/la4ax IHTeNeKTyanbHOTro aHamizy maHuX. llTyuni Heiiponni mepexi. Helipomapagurmu. HaBuaHHS HEWpOHHUX
Mepe. AmaparHi peayizaii ITyJYHUX HEHPOHHUX MEpeK.

3aniaHoBaHA HABYAJIBLHA MisUIBHICTB: KIJIBKICTh ayJIUTOPHUX TOJWH — HE MeHIIe 1/3 Bij 3arajbHOI KUIBKOCTI
TFOJMH, SIK1 3aIUIAaHOBAaH]1 Ha BUBYEHHS TMCLHILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MIPaKTHUYHI Ta JabOpaTOpHi 3aHATTA), NPaKTHYHI, IOCTIIHUIBKI, YacTKOBO-TIONIYKOBI
(camocriiina poboTa: iHIUBIAyalbHI 3aBIAHHS).

@®opmu OLIHIOBAHHS Pe3yJIbTATIB HABYAHHS: 3aXUCT JJA0OPaTOPHHUX POOIT, MUCHMOBI KOHTPOJIBHI pOOOTH.
®opMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaguyanbHi pecypeu:

1. LA. Tepeiikoschkuii, [[.A. Bymryes, J1.O. Tepeiikopchka. LITYUYHI HEMPOHHI MEPEXI: BA30BI
ITOJIOXKEHHSI. HaBuansuuii nociouuk. Kuis: KITI, 2022. 123 c.

2. Ying Tan. Artificial Immune System: Applications in Computer Security / Ying Tan. — Published by John Wiley &
Sons, Inc. Hobocen, New Jersey, 2019. — 208 p.

3. MoaynsHe cepenonuiie s Hapdanast MOODLE. J{octym g0 pecypcey: https://msn.khmnu.edu.ua

4. Enextponna 6i6mioreka yHiBepcurety. JlocTym 1o pecypcey: http:/lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaanau: kaHaunat gpizuko-MareMaTHIHUX HayK, noueHT Kucine T.M


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

Tun AuCHUNITiHA Bubipkora

PiBenb BHIIOI OCBiTH Hpyruii (Maricrepcbkuii)
MoBa BUKJIQJaHHS YkpaiHcbka

KinbkicTs kpeautie EKTC 8,0

®opmu 3100yTTS OCBiTH Ouna neHHa

PesyabraTn HaBuaHHsA. CTyIeHT, SKHH YCIIIIHO 3aBEpIIMB BHBYEHHS IUCLUILUIIHN, TOBHHEH: OPI€HTYBAaTHCS B
PI3HMX THITaX IHTENEKTyaJIbHUX CHCTEM Ta PI3HUX METOJax MMPEACTABICHHS 3HAHb, IIEPEXOIUTH BiJl OHOTO METOIY 10
iHmoro; ¢QopmanizyBaT 3HAaHHS €KCIIEPTiIB 13 3aCTOCYBaHHSM Di3HHX METOJIB TMPEACTABICHHA 3HAaHB;
BUKOPUCTOBYBAaTH OCHOBHI MOJENI INTYYHHX IMYHHHX CHUCTEM Ta LITYYHHMX HEHPOHHUX MEpexk; pO3pOoOIsaTH
eKCIIepPTHI CHUCTEMH Ta CHUCTeMH MIATPUMKHA TPUHAHSATTS pilleHb A pPO3B’si3aHHS 3a4a4di BHOOpPY BapiaHTIB y
MpeaMETHIHN ramysi, mo BaXxKo (GopMaizyeThcs; BAKOPUCTOBYBATH M€HETHYHI Ta iHII MPUPOJHHUYI alTOPUTMHU IS
PO3POOKM  IHTENEKTYaIBHOTO MPOTPAMHOTO 3a0e3MeYeHHs; aHali3yBaTH NpoOJieMaTuKy, iAeHTU]IKYBaTH Ta
(hopMyIIFOBaTH KOHKPETHI MPOOIEeMH, M0 MOTPeOyIOTh BUpIMICHHS, OOMpaTH epEeKTUBHI METOAM IX BHPIIICHHS;
3aCTOCOBYBATH CIIEI[ialli30BaHI KOHIIETITyallbHI 3HAHHSA, IO BKJIIOYAIOTh Cy4YacHI HAyKoBi 3M00yTKH y cdepi
KOMIT'IOTEpHOI 1HXeHepii, HeoOXiaHi s mpodeciiHOl AiSTBHOCTI, OPUTIHAIBHOTO MHCICHHA Ta MpPOBEICHHS
JOCHIPKEHb, KPUTUYHOTO OCMHUCIIEHHS MTpo0ieM iHpOopMaIiifHUX TEXHOIOTIN Ta Ha MEXi Tainy3ed 3HaHb.

3MicT HaBYANBHOI qUCHUIUIIHU. [IpUKIIa HI CHCTEMH IITYYHOTO IHTENEKTy. 3HaHHS Ta JnaHi. [IpejcTaBicHHs 3HAHb.
IaTenexryanpamii anamiz manux. llTyuni sHeWiponHi Mepexi. Heiipomapagurmu. HaBuanHS HEHpOHHHX Mepex.
Metoan TiATPUMKH NPHAHATTA pimieHb. JlloanHO-MammMHHI cucTeMH. Mojeni MATPUMKHA TNPUAHATTS PilliCHb.
AmnapatHi peainizamii mMTy4HHX HEHpoHHHMX Mepex. ExcreptHi cuctemu. EBomromiiini oOuucieHHs. ['eHeTmuHi
anroputmu. LTyuHi iMmyHHI cucTemu.

3aniaHoBaHA HABYAJILHA MisUIBHICTB: KIJIBKICTh ayJIUTOPHUX TOJWH — HE MeHIIe 1/3 Bij 3araJbHOI KUIBKOCTI
TOIMH, SIK1 3aIlJITaHOBaH] HA BUBYCHHS TUCIUATIIIHH.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAaKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTU4YHI Ta J1abopaTopHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKI, YacTKOBO-TIOUIYKOBI
(camocrTiitHa poboTa: IHIWBITyadbHI 3aBIaHHS).

@®opmu OLiHIOBAHHS Pe3yJIbTATIB HABYAHHS: 3aXHUCT JJA0OPaTOPHHUX POOIT, MUCbMOBI KOHTPOJIBHI pOOOTH.
®opMa ceMeCTPOBOT0 KOHTPOJIIO: 3aJiK

HaBuaabHi pecypcu:

1. Bomomun O. @. Mogeni Ta METOAM NPHUHAHATTS pillleHb : HaBY. MOCIO. ans cTyn. Buml. Hapd. 3aki. / O. O.
Bonommun, C. O. Mamenko. - Kuis, 2018. - 336 c.

2. I'muboBentrs M.M., Omnenpkuii O.B. Cucremu mry4Horo iHTenekry. HaBuanbHuii mociOHmMk. Pexxum goctymy:
http://Kist.ntu.edu.ua/textPhD/Artificintell.pdf

3. MonynbHe cepenosuiie s Hasdanass MOODLE. Jloctym 1o pecypcey: https://msn.khmnu.edu.ua

4. Enextponna 6i6mioreka yHiBepcurety. JJocTym 1o pecypcey: http:/lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaanau: kanauaat ¢pizuko-MaTreMaTHYHUX HayK, MoueHT Kucine T.M.


http://kist.ntu.edu.ua/textPhD/ArtificIntell.pdf
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

AHAJIITUKA BEJIMKUX JAHHUX

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH Hpyruii (MaricTepchKuii)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

PesyabTaTu HaByaHHs. CTyAeHT, SIKHH YCIIIIHO 3aBEPIIUB BUBUCHHS MUCIUILTIHYU, TIOBUHEH: 3/TIHCHIOBATH aHAII3
JMaHUX JUIS MiATPUMKHA TPUAHATTS PIllICHb; BUKOPHCTOBYBATHM Cy4YacHI TEXHOJIOTII aHali3y BEIUKUX NaHUX IS
ONTUMI3allii MpoleciB B iHGOPMAIIHUX CUCTEMax; PO3pOOJSATH MaTeMaTHUYHI Ta KOMIT IOTEPHI MOJEI 00’ €KTIiB i
MPOIIECiB; BHKOPUCTOBYBaTH cy4acHi meroan Big Data i Data Science ans mopemroBanHs, ¢opmaizarii,
aNTopUTMI3allii Ta pearizallii Mojeneil 3 BUKOPUCTAaHHIM Cy9acCHUX KOMII FOTEPHUX 3ac00iB.

3micT HaBuajbHOI qucnumiinu. Big Data i Data Science: cyTHicTh Ta iHCTpyMmeHTapiil. Knacudikaris meromis
aHaTi3y BENMKWX JaHuX. MeranmaHi Benmuknux naHux. Meronn ounmmenHs nannx. OLAP-ananiz. Meroan Bizyamizamii
BEIMKHUX JaHuX. MeTonau TpymyBaHHS AaHuX (kinacuikamis AaHMX, KilacTepusamlis JaHux). Mertoaum aHamizy Ta
MoOJIeNIIOBaHHsl 3anexHocTed. CekBeHUiHNN aHami3. Perpeciiinuii aHami3. Meronu aHamizy AuHaMiku. AHcaMmOmi
Moeneit. HeifipoHHi Mepexi Ta X 3aCTOCYBaHHS MPH aHami3i Belukux naHux. TexHonorii Text Mining. TexHomorii
Map Reduce.

3aniaHoBaHA HABYAJBLHA JMiSUIBHICTB: KIJIBKICTh ayJIUTOPHUX TOJWH — HE MeHIIe 1/3 Bij 3araJbHOI KUIBKOCTI
TOIMH, SIK1 3aIlJIJaHOBaH] HA BUBYCHHS TUCIIUATIIIHH.,

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHI, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAIbHO-UTFOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4yHI Ta Ja0opaTOpHi 3aHATTS), NPAKTUYHI, IOCHITHHUIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poOoTa: IHIWBITyadbHI 3aBIaHHS).

@opMH OLiHIOBAHHS Pe3yJbTATIB HABYAHHS: YCHE ONHUTYBAHHA, 3aXHCT JaOOpAaTOPHUX Ta MPAKTUIHUX POOIT,
TECTOBUU KOHTPOJIb.

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aTiK.

HaguaabHi pecypcu:

5. [loBHe  KepiBHMITBO 3  aHami3y BENMKUX JaHUX Juig  modatkiBmiB.  Jloctym 1o pecypcy:
https://uk.myservername.com/complete-guide-big-data-analytics

6. JL.M. Onemenxo. TEXHOJIOI'II OBPOBJIEHHS BEJIMKUX JAHMX. Kuis: KITI, 2021. 227 c.

7. MonyneHe cepenosuie st HapyanHss MOODLE. Jloctyn no pecypey: https://msn.khmnu.edu.ua

8. EnextponHa 6ibmioteka yHiBepcuteTy. JlocTyn mo pecypey: http://lib.khmnu.edu.ua/asp/php _f/plage_lib.php

Buknanau: x.¢.-M.H., nouent Kucine T.M.


https://uk.myservername.com/complete-guide-big-data-analytics
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

THOOPMAIIMHO-YIIPABJISIIOYI CUCTEMUA

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH Hpyruii (MaricTepchKuii)
MoBa BUKJIQJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3yabTaTu HaBuaHus. CTYJCHT, SKWH YCIIIIHO 3aBEPITUB BUBYCHHS JUCIUILTIHN, TOBUHEH: BU3HAYATH CKJIAIHICTh
iHpOpMaLiHHO-YIPaBIAIOYMX CHCTEM, 3HAaTH Ta 3a0e3leuyBaTH >KUTTEBHH LHUKJI 1HGOPMALIAHHUX CHCTEM,
MOJICTIIOBATH CUCTEMHM KEPYBaHHS, BMITH TpUAMATH PINICHHS B YMOBaxX HEBHU3HAYCHOCTI, MPOCKTYyBaTH
iH(hOpMAaIiTHO-YTIPaBIIAIOYl CUCTEMH Ta Kepyrodi OOYHCIIOBaIbHI KOMIUIEKCH, YHPAaBISATH IPOLECAaMH PO3POOKH,
BIIPOBA/KEHHA Ta EKCIUTyaramii iH()OpMaIliifHO-yIPaBISIFOYNX CHCTEM, SKi € CKIIAJHUMH, HemepeadadyBaHUMH i
MOTPeOYIOTh HOBUX CTPATETiYHUX Ta KOMAaHIHUX IiAXO/IiB.

3micT HaBuyadbHOi aAucuMmIinu. [HpopmamiitHO-ympaBmstoui cuctemu. CkIagHicTh cucTeM. MeToanku
MPOEKTYBaHHs MPOTPaMHO-aapaTHIX KOMIDIEKCIiB. JKUTTeBHiA UK iHPOPMAIIHAX cucTeM. MOAETOBaHHS CUCTEM
KepyBaHHs. [HBapiaHTHI CHCTEMHU aBTOMAaTHYHOTO KepyBaHHs. baraTtokputepiajgbHe NMPUUHATTS pillleHh B yMOBax
HeBU3Ha4YeHOCTI. Kepyrodi 009rcIoBaIbHI KOMITIEKCH.

3anaHoBaHA HABYAJBHA AiSVIBHICTh: KiJBKICTh ayIWTOPHUX TOIWH — He MeHIIe 1/3 Bifg 3araibHOI KUTBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TMCLHILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAaKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTUYHI Ta J1abopaToOpHi 3aHATTSA), NPaKTH4YHI, IOCTIIHUIBKI, YacTKOBO-TIOUIYKOBI
(camocriiina poboTa: iHIUBiAyaTbHI 3aBIAHHS).

@opMH OUiHIOBAHHS Pe3yJbTATiB HABYAHHS. YCHE ONUTYBAaHHS, 3aXUCT Ja0OpaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUN KOHTPOJIb.

CI)opMa CEMECTPOBOI0 KOHTPOJIIO: 3aliK.

HaguyauabHi pecypeu:

6. II. I. Kpasenp, B.M. llumkoBny, FO.M. Bepnuuk. [HhopmamiiiHo-kepyroui cucrtemu. JlokanbHi iHQoOpMariiHo-
kepytoui cuctemu. JlaboparopHuii npakTukyM. Hapuansauii mociouuk. Kuis: KIII im. Iropst Cikopcekoro, 2022, 142
C.

7. 1llaxoBceka H.b., JlutBua B.B. IlpoexrtyBanHs iH(MopManiiiHux cucteMm. HaBuanbHuii mociOHUK. — JIBBIB:
“Marnomnis-2006”, 2018. — 380 c.

8. MonyneHe cepenosume st HapyanHss MOODLE. Jloctyn o pecypey: https://msn.khmnu.edu.ua

9. EnextponHa 6ibmioteka yHiBepcuteTy. JlocTyn o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukiaanau: kaHauaaT TEXHIYHUX HayK, noieHT 3acopHoB O.C.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

TEOPIA PO3III3BHABAHHA OBPA3IB

Tun AuCHUNITiHA Bubipkora

PiBenb BUIIOI OCBiTH Jpyruii (MaricrepchbKuii)
Moga BUKIaJaHHSA YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTH OCBiTH Ouna neHHa

Pe3yabTraTtu HaByanHs. CTyIeHT, SKMH YCHIIIHO 3aBEPIIMB BUBYCHHS JUCLUUIUIIHYM, MOBUHEH: 3HATH IMPHHIMIN
noOyJOBH OCHOBHUX Cy4YacHHX i1H(OpMAaIiifHUX CHUCTEM po3mi3HaBaHHsA 00pa3iB Ta mpouecd iX (yHKIIOHYBaHHS;
OCHOBHI MOJEJNI CHCTEM i METOAIB po3Mi3HaBaHHS 00pa3iB; BMiJO BHOHMpAaTH Ta BUKOPUCTOBYBATH CHUCTEMH IpPHU
MPOEKTYBaHHI Ta €KCIUTyaTallii; MaTH ysBICHHSA IOJO CY4acHOTO CTaHy Ta MEPCHEKTHB PO3BUTKY iH(OpMamiiHUX
CUCTEM pO3IMi3HAaBaHHs O00pa3iB; BUKOPUCTOBYBATH METOJHM MOJICIIOBaHHSA, QopmMaiizallii, anropurmizamii Ta
peamizamii iHQOpMaiHHUX CUCTEM 3 BUKOPHCTAHHSIM CYYaCHHUX KOMIT IOTEpPHUX 3aC00iB.

3micT HaBYaabHOI AucHUILTiHE. OCHOBHI TOHATTS Teopii po3mizHaBaHHS 00pa3iB. CHCTEMOJIOTIS pO3Ii3HABAHHS
o6pa3ziB. OCHOBHI 3a/1adi, sIKIi BUHUKAIOTh B Teopil posmizHaBanHg. Kimacudikaris maamx. KinacTepHuii aHami3 TaHHX.
JleTepMmiHOBaHI METOIN po3Mi3HAaBaHHS oOpa3iB. Po3polOka cucteM posmizHaBaHHs. Kiracumdikaiis Ta omsim METOIIB
posmizHaBaHHSA. OCHOBHI MiIXOAW 10 MAaIIMHHOTO HaBYaHHS. Po3Mmi3HaBaHHA 3 BHKOPUCTAHHSM TilEPILIOIINH.
CratuctuuHi Metonu posmizHaBaHHs. Kiacudikaris 3 BukopuctanasM (yHKIIH mpaBromnogionocti. Kimacudikarop
Baiieca. PoszmiznaBanHs rpadiunux oOpasiB. ®opmyBaHHsS i TpeACTaBiIeHHS 300pakeHb. MeToau TomnepenHboi
00pOoOKHM Ta HOpMaTi3allii 300paXKeHb.

3aniaHoBaHA HABYAJIbHA JisUIBHICTB: KUIBKICTh ayJUTOPHUX TOAMH — HE MeHIe 1/3 Bing 3arajibHOT KUIBKOCTI
TOMH, SIK1 3aIlJITaHOBaH] HA BUBYCHHS TUCIIUATIIIHH.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAaKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, OCIHIJHHIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poboTa: IHIWBITyadbHI 3aBIaHHS).

®opMHU OUIHIOBAHHS Pe3y/bTaTiB HABYAHHA: yCHE ONUTYBAHHs, 3aXUCT JaOOpaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUU KOHTPOJIb.

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaBuanbHi pecypcu:

6. Joobum A. C. OcHoBH Teopii po3mizHaBaHHs 00pa3iB : HaBd. mocib. : y 2 u. / A. C. loBOum, I. B. [llenexos. —
Cymu : CyMchKHii iep>kaBHUI yHIBepcuTeT, 2019.

7. Konua-TI'opsiukina I'. E. TEOPIS PO3III3SHABAHHS OBPA3IB. HaBuanbHO-METOUYHUN TTOCIOHUK. — Y IKIOPOJ:
Bunasuunteo JIBH3 «YKropochkoro HallioHaJbHOTO YHIBepcUTeTYy», 2018 p.

8. Mamyra, O.M. HaBuyanpauii mociOHUK 10 BUBYECHHS Kypcy «[H]opmariiiHi TexHOIIOTIT po3mi3HaBaHHS 00pa3iBy /
O.M. Mamyra, FO0.M. Apxanrenscrka, H.M. €pemenko. — /[.: PBB JIHY, 2021. — 60 c.

9. MonyneHe cepenosuie st HapdanHss MOODLE. Jloctyn no pecypey: https://msn.khmnu.edu.ua

10.Enexrponna 6i6mioTeka yHiBepeutery. Jloctym 10 pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage lib.php

Buxkaanau: nokrop ¢inocodii [Tasmora O.0.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

OB’EKTHO-OPIEHTOBAHI TEXHOJIOT'TI PO3POBKHU IMTPOI'PAMHUX

CUCTEM
THn THCHUATLTIHA BubipkoBa
PiBenb BHIIO1 OCBiTH Hpyruii (Maricrepcbkuii)
MoBa BUKJIQJaHHS YkpaiHcbka
KinbkicTs kpeautie EKTC 8,0
®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3yabTraTu HaBuanus. CTYyJCHT, SKW YCIINIHO 3aBEpIIMB BWUBYCHHS JUCIMIUTIHW, TMOBMHEH: MaTH 3JaTHICTh
po3pobmsiti Ta 3actocyBatu ICT, HeoOXimHi AMs poO3B’sI3aHHS CTPATETiYHMX 1 MOTOYHHMX 3a1ad i3 3aCTOCYBaHHS
MaTepHIB MPOEKTYBAaHHS; MAaTH 3/IaTHICTh MPOEKTyBaTH iH(OpMAIiiHI CHCTEMH 3 ypaxXyBaHHAM OCOOJHMBOCTEH iX
MpU3HAYCHHS, HETIOBHOI/HENOCTATHLOI iH(opMarii Ta CyrepedsIMBIX BUMOT i3 3aCTOCYBaHHsI IATEPHIB IPOEKTYBAHHS;
PO3pOOIIATH 1 peani3oByBaTH iHHOBaLiKHI MPOeKTH y chepi iHoQpMaLifHIX CUCTEM Ta TEXHOJOTIH i3 3aCTOCYBaHHS
MaTEePHIB IPOEKTYBaHHSI.

3MicT HaBYATBbHOL AcHuIinu. OCHOBY MaTepHIB MPOSKTYBaHHs. BBeAeHHS B MaTepHHU NPOCKTYBAHHS.
[opomxyroui narepuu. [latepan noseninku. Ctpykrypai natepau. [lpuauunu SOLID. lonatkosi natepuu. Fluent
Builder.

3aniaHoBaHA HABYAJBHA MiSVIBHICTh: KiJBKICTh ayIWTOPHUX TOIWH — HE MeHIIe 1/3 Bif 3araibHOI KUTBKOCTI
TOIMH, SIK1 3aIlJITaHOBaH] HA BUBYCHHS TUCIIUATIIIHH.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHI, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAIHHO-UTFOCTPATHBHI, MMPAKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTU4YHI Ta nabopaTopHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKI, YacTKOBO-TIOUIYKOBI
(camocriiina poboTa: iHIUBiAyalbHI 3aBIAHHS).

®opMu OLIHIOBAHHS Pe3y/bTATIB HABYAHHSI: YCHE OIUTYBaHHSA, TECTYBAaHHs, 3aXUCT JabopaTopHOi poOOTH, 3aXUCT
MPaKTUYHOI po0OTH

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaguanbHi pecypcu:

1. Gerardus Blokdyk. Software Design Patterns A Complete Guide - 2020 Edition Paperback, 2021. P. 310.

2. Epik ®pimen, Enizaber Pobcon. Head First. [Tarepuu npoektyBanus. Bunagaunrso: ®adyma. 2020. 672 c. ISBN:
978-617-09-6159-4

3. Ilserp O. 3anypenns B [Tarepuu. Kam’strerp-TTominbeskuit. 2023. ¢.393. URL: https://refactoring.guru/uk/design-
patterns/book

4. Monynbhe cepenouine it HaBuanas MOODLE. loctyn o pecypcey: https://msn.khmnu.edu.ua

5. EnexTpoHnHa 6ibmioteka yHiBepcuteTy. JlocTyn o pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaamau: 10kTop TeXHIYHMX HayK, npodecop Jlucenko C.M.


https://refactoring.guru/uk/design-patterns/book
https://refactoring.guru/uk/design-patterns/book
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

MPOEKTYBAHHSA EKCIIEPTHUX CUCTEM

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH Hpyruii (MaricTepchKuii)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpequtiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pesyabratn HaBuyanHsl. CTyZeHT, SKHH yCIIIHO 3aBEpIIMB BHBYEHHS IUCIUIUTIHM, MMOBUHEH: 3HATH 3arajibHi
MOJIOKECHHS 1HKeHepil 3HaHb, BMIIO TPOEKTYBAaTH 1 PO3POOJSTH EKCIEPTHI CHCTeMH, BMilOo 3100yBaTH Ta
MPEICTaBISITH 3HAHHS, YNPABIATH HpolecaMH pO3pOOKHM, BIPOBaIKeHHs Ta ekciuryaranii y cdepi ICT, sxi €
CKJIQIHUMU, HemependadyBaHUMHU 1 MOTpeOyIoTh HOBHX CTpATETIYHHX Ta KOMAaHIHWX ITiXOMiB; OOTPYHTOBYBaTH
BHOIp TEXHIYHMX Ta MPOTPaMHUX pIIIEHb 3 ypaXyBaHHSAM iX B3a€MOJii Ta TMOTEHIIMHOTO BIUIMBY Ha BHUPIIICHHS
opraHi3aliifHux mpo0ieM, OpraHi3oByBaTH iX BIPOBAIKCHHS Ta BUKOPUCTAHHS.

3MicT HaBYaJbLHOI JMCHUILIIHM. 3aranbHi IIOJIOKEHHS iHKeHepii 3HaHb. BCTym 10 eKCIIepTHHX CHCTEM.
KomrereHInisi eKCepTHUX CUCTeM. 3HaHHS, METOJU Ta €Talu eKCHEePTHUX CHCTeM. PO3poOKa eKCHEepTHUX CHUCTEM.
MeTtoomnorisi CTBOPEHHsI €KCHEepTHHX CHUCTeM. AHai3 mporecy 3400yTTs 3HaHb. llomamnas 3Hamb. CepemoBuiie
CLIPS.

3aniaHoBaHA HABYAJBHA iSVIBHICTh: KiJBKICTh ayIWTOPHUX TOIWH — He MeHIIe 1/3 Bimg 3araibHOI KUTBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TMCLHILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAaKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTUYHI Ta J1abopaToOpHi 3aHATTSA), NPaKTH4YHI, IOCTIIHHUIBKI, YacTKOBO-TIONIYKOBI
(camocriiina poboTa: iHIUBiAyaTbHI 3aBIAHHS).

@opMH OUiHIOBAHHS Pe3yJbTATiB HABYAHHS. YCHE ONUTYBAaHHS, 3aXUCT Ja0OpaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUN KOHTPOJIb.

CI)opMa CEMECTPOBOI0 KOHTPOJIIO: 3aliK.

HaguyauabHi pecypeu:

5. TuTenekTyalbHi CHCTEMH yNpaBiIiHHS: EKCIIEpTHI CHCTEMH - OCHOBH ITPOCKTYBaHHS Ta 3aCTOCYBAHHS B CHCTEMax
aBTomaruzanii: HaBd. nociOHuk / KIII im. Iropst Cikopcbkoro; yknan.: JI. 1. SApomyk. — Kui : KIII im. Irops
Cikopcpkoro, 2019. — 136 c.

6. baknan .B. EkcrieptHi cucremu. Kypc nekuiit /HaBuansnuii moci6nuk. - K.: HAY, 2022. — 132 c.

7. MonyneHe cepenosuie st HapyanHss MOODLE. Jloctyn o pecypey: https://msn.khmnu.edu.ua

8. Enextponna 6ibiioteka yHiBepcuteTy. JocTyn mo pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaanau: kaHaUAaT TEXHIYHAX HayK, Ho1eHT [ HaTtayk €.1°.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

Tun AuCHUNITiHA Bubipkora

PiBens BHIIOI O0CBiTH Hpyruii (Maricrepcbkuii)
MoBa BUKJIQJaHHS YkpaiHcbka

KinbkicTs kpeautie EKTC 8,0

®opmu 3100yTTS OCBiTH Ouna neHHa

PesyabraTn HaBuaHHsA. CTyIeHT, SKHH YCIIIIHO 3aBEpIIMB BHBYEHHS IUCLUILUIIHN, TOBHHEH: OPI€HTYBAaTHCS B
PI3HMX THITaX IHTENEKTyaJbHUX CHCTEM Ta PI3HUX METOJax MPEACTaBICHHS 3HAHb, IEPEXOIUTH BiJl OHOTO METOY 10
iHmoro; ¢QopmanizyBaT 3HAaHHS €KCIIEPTiIB 13 3aCTOCYBaHHSM Di3HHX METOJIB TMPEACTABICHHA 3HAaHB;
BUKOPUCTOBYBAaTH OCHOBHI MOJENI INTYYHMX IMYHHHX CHCTEM Ta IITyYHHX HEHPOHHUX MeEpex; po3poOsITH
eKCIIepPTHI CHUCTEMH Ta CHUCTEMH MIATPUMKH NPUHHATTA pIlIeHb AJs pPO3B’si3aHHS 3amadi BHOOpPY BapiaHTIB y
MpeaMETHIHN ramysi, mo BaXxKo (GopMaizyeThcs; BAKOPUCTOBYBATH M€HETHYHI Ta iHII MPUPOJHHUYI alTOPUTMHU IS
PO3POOKHM 1HTENEKTYaNbHOIO MPOrPaMHOro 3a0e3MeUeHHs; BUKOPUCTOBYBAaTH OCHOBHI MOJAENI IITyYHHX IMYyHHHX
CHUCTEM Ta INTYYHUX HEHPOHHHX MepeX; po3poOnsaTh mTyd4Hi iMyHHI cuctemu 3axucty ICT; po3pobmaru mrydHi
IMyHHI CHCTEMH IJIsl PO3Mi3HABaHHS MOBIIEHHEBOI iH(oOpMaIlil; BUKOPHUCTOBYBATH INTYy4YHI HEWPOHHI Mepexi A
PO3POOKHM IHTENEKTYIBHOI'O MPOrpaMHOro 3a0e3MeveHHs; yMpaBisSTH NpoLecaMyd pO3pOOKH, BIPOBAHKCHHS Ta
excrutyatauii y cdepi ICT, ski € cknagaumMu, HeriepegdadyBaHUMU 1 MOTPeOYIOTh HOBUX CTPATEriyHUX Ta

KOMAHIHUX ITiIXOIIB.

3micT HaByaabHOI AucnMIUIiHU. [TpuknanHi cucTeMH MTYYHOTO IHTENEKTY. 3HaHHSA Ta AaHi. [IpencTaBneHHs 3HAHb.
Inrenekryanpuuii anamiz ganux. lltydni Heliponni mepexi. Helipomapagurmu. HapuaHHs HEWpPOHHHX MeEpPEeX.
MeTtoan MiATPUMKH NPUAHATTA pilieHb. JlloanHO-MamMHHI cucTeMH. Mojeni MATPUMKHA NPUAHATTS PilliCHb.
AnmnapatHi peanizamii ITYYHUX HEHPOHHMX Mepex. EkcrmepTHi cuctemu. EBosnromiiiHi oOuucieHHs. ['eHeTHuHi
HETaTUBHOTO BiAOOpY, TEOPisl KIOHAJIBHOI CEeNIeKIii 1 Teopis iMyHHOI Mepexi. MeToan MTYYHUX IMyHHHUX CHCTEM:
KIIOHAJIbHUI aNTOPUTM BUOOPY, HEraTWBHUK ajlrOpuTM BHUOOpPY, IMyHHI MepexeBi anroputmu. [IpoexTyBaHHS Ta
BUKOPHUCTaHHS IMITYYHUX IMYHHUX cucteM. llITy4uHi 6ioNoridHi CHCTeMH 3aXUCTy KOMIT FOTepHUX Ta KidepdizudaHmx
cucreM i mepex. LTyuHi iMyHHI cucTeMu IUIs po3MTi3HaBaHHS MOBJIeHHEBOI iHPopmarii. IIITyunHi iMmyHHI cuctemu B
3a/la4ax 1HTEJIeKTyaThbHOTO aHaJi3y aHUX.

3anaHoBaHA HABYAJBHA iSVIBHICTh: KiJBKICTh ayIWTOPHUX TOMWH — HE MeHIIe 1/3 Bimg 3araibHOI KUTBKOCTI
TOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TUCLHUILIIHHA.

MeToau HaBYAHHS: CJIOBECHI, HAOYHIi, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAaIbHO-UTFOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTHYHI Ta J1abopaTOpHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKI, YacTKOBO-TIONIYKOBI
(camocriiina poboTa: iHIUBIIyalbHI 3aBIaHHSA)..

@opMH OUiHIOBAHHS Pe3yJbTATIiB HABYAHHS. YCHE ONUTYBAaHHS, 3aXUCT Ja0OpAaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUN KOHTPOJIb.

(I)opMa CEMECTPOBOI0 KOHTPOJIIO: 3aliK.

HaguyanbHi pecypeu:

1. I'muGosenr M.M., Omenpkuit O.B. Cucremu mrydHoro iHtenekty. HapuanpHuii mociOHuMK. Pexxum poctymy:
http://Kist.ntu.edu.ua/textPhD/Artificintell.pdf

2. Ying Tan. Artificial Immune System: Applications in Computer Security / Ying Tan. — Published by John Wiley &
Sons, Inc. Hobocen, New Jersey, 2019. — 208 p.

3. Bojomun O. ®. Mogeni Ta METOAM NPUUHATTS pillleHb : HaBY. MOCiO. aus cTyn. Buml. Hapd. 3aki. / O. .
Bogmommn, C. O. Mamenko. - Kuis, 2018. - 336 c.

4. Monynbhe cepenosuine st Hasaanast MOODLE. J{octym mo pecypey: https://msn.khmnu.edu.ua

5. Enextponna 6ibmioteka yaiBepcurety. JocTyn mo pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaanau: k.¢.-m.H., nouent Kucine T.M


http://kist.ntu.edu.ua/textPhD/ArtificIntell.pdf
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

JHoxTop durocodii

CASE-OUIHIOBAHHSI KPUTHYHUX ITIPOT'PAMHUAX CUCTEM:
AKICTDb, HAAIMHICTb, BE3IIEKA

Tun JucHMILTIHA Bubipkosa

PiBenb BHIIOI OCBiTH Tpertiit (moxTop (hinocodii)
MoBa BUKJIaJaHHSA YkpaiHcbka

Kinbkicts kpeautie EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

PesysabTaTu HaBYaHHsA. CTYICHT, SIKUIl YCIIIIHO 3aBEPINNB BUBYCHHS AUCIIUILTIHY, TOBHHEH: BMIJIO 3aCTOCOBYBAaTH
TEOPETUYHI Ta IH)KEHEpHI METOMW 1 TEXHOJOTii aHaji3y Ta OLIHIOBAHHS MPOTPAMHUX CHCTEM, MO 0a3yroThcad Ha
CASE-niaxofi, SsKkuil IpUIyCKae BUKOPHUCTAHHS HaOOPY KOMIT IOTEPH30BaHUX 3ac00iB TS 3a0e3MeUeHHsT OTPiOHOT
SKOCTI, HamidHOCTI Ta Oe3MeKH MPOrpaMHUX CHCTEM MpHU PO3pOOJCHHI Ta 3acTOCYBaHHI; pPO3pOOIATH Ta
3aCTOCOBYBATH METOJHU, CIIOCOOM, 3aco0M 3a0e3MeueHHs SKOCTI, Ha[iHHOCTI Ta OE3MEeKH MPOrpaMHOro 3a0e3rneueHHs
KOMIT FOTEPHUX CHCTEM.

3micTt HaBuaabHOI AucHUuLTiHU. CASE-oniHIOBaHHS SKOCTI KPUTHYHHX MPOTPaMHUX CHCTEM: yBara 1o

paHHIX eTamiB JKATTEBOIO IUKIY; IHTENEKTyallbHIi METONM Ta TEXHOJIOTIi; METPHKO-€HEpreTHYHI METOAW Ta
texHonorii. CASE-omiHioBaHHSI HaIiHHOCTI KPUTUYHUX NPOTPaMHHUX CUCTEM: IPYHTOBHI MOHSTTS NpOOIeMaTHKH
HAJIMHOCTI; MOJeIi HaJiHHOCTI; MOJIITHKA ONTUMANBHOTO BBeAeHHs [13 B ekcrmyaranito. CASE-orniHtoBaHHS Oe3neKu
KPUTHYHUX TPOTPaMHUX CHCTEM: mpobimemu Oe3lekn MporpaMHOro 3abe3ledeHHs; aHalli3 CY4YacHOTO CTaHy
3aCTOCYBaHHS! KOMIIOHEHTIB 0€3MeKN KOMIT FOTEPHUX CUCTEM Ta MEPEX; aHalli3 Cy4acHHX JKepell IIOXOKCHHS 3arpo3
iHpOopMaliiiHiii 6e3meri.

3aniaHoBaHA HABYAJIbHA MisUIBHICTB: KIJIBKICTh ayJIUTOPHUX TOJWH — HE MeHIne 1/3 Bij 3araJbHOI KUIBKOCTI
TOIMH, SIK1 3aIlJIAHOBAH] HA BUBYCHHS IUCIIUATIIIHH.

MeToau HaBYAHHS: CJIOBECHI, HAOYHI, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAaIHHO-UTFOCTPATHBHI, MMPAKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTHYHI Ta JabopaTopHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKI, YacTKOBO-TIOUIYKOBI
(camocrTiitHa poOoTa: IHAWBITyaabHI 3aBIAHHSA).

@opmMu OUiHIOBAHHS Pe3yJbTATIB HABYAHHA: YCHE ONMTYBaHHS, 3aXUCT JIAOOpATOPHUX Ta MPAKTUYHUX POOIT,
TECTOBUI KOHTPOJIb, MJICYMKOBHI KOHTPOJIBHUH 3aXi

(I)opMa CEMECTPOBOI0 KOHTPOJIIO: 3aITiK

HaguyanbHi pecypeu:

1. T'oBopymenko T. O. Amnami3, IOCII[PKEHHS Ta OIHIOBaHHS IMPOTPAMHUX CHCTEM: HAaBUAJIBHHU IOCIOHHK. —
XMenbHUIbKHIA: XMETbHUIIbKUN HalllOHANBHUN yHIBepcuteT, 2019. — 358 ¢.

2. MonyneHe cepenosuie st HapdanHss MOODLE. Jloctyn o pecypey: https://msn.khmnu.edu.ua

3. EnextponHa 6ibmioteka yHiBepcuteTy. locTyn mo pecypey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Bukaanau: 1okTop TeXHIYHUX HayK, podecop ['oBopyiienko T.O.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

BIJIMOBOCTIHNKI BEYJJOBAHI CACTEMHU HA ITIPOT'PAMOBAHIM JIOT'TIII

Tun AuCHUNITiHA Bubipkora

PiBenb BHIIOI OCBiTH Tperiit (moxTop hinocodii)
MoBa BUKJIQJaHHS YkpaiHcbka

KinbkicTs kpeautie EKTC 8,0

®opmu 3100yTTS OCBiTH Ouna neHHa

Pesyabratn HaBuyanusi. CTyneHT, SKMH YCIIIIHO 3aBEpIINB BHBYEHHS AWMCIMIUIIHH, TOBHHEH: MaTH 3/1aTHICTbH
PO3B’sI3yBaTH KOMIUIEKCHI Ipo0ieMu y cepi KoMI I0TepHOI iHKEeHepil Ha OCHOBI CHCTEMHOTO HAyKOBOTO CBITOTIISATY
13 3acToCcyBaHHSM BOYJOBaHMX CHUCTEM Ha NMPOTrpaMOBaHiii; MaTH 3/aTHICTh iHILIIOBaTH, PO3POOIISTH 1 peani3oByBaTH
KOMIUICKCHI 1HHOBALliiHI MPOEKTH B KOMIT FOTEPHIN iH)KeHepii Ta MOTWYHI 0 Hel MDKAMCUUIUTIHAPHI MPOEKTH i3
3aCTOCYBaHHSM BOYJOBaHMX CHCTEM Ha TPOTPAMOBAHIM JIOTIIi; PO3pOOIATH Ta peasi3oByBaTH HayKOBi Ta/abo
IHHOBAIIi}{HI 1H)KEHEPHI MPOEKTH, Ki Aal0Th MOXKJIMBICTh IIEPEOCMUCIUTH HAasBHE Ta CTBOPUTH HOBE LIJIICHE 3HAHHS
Ta/abo mpodeciiiHy MpaKkTUKY 1 pO3B’SA3yBaTH 3HAUYILI HAYKOBI Ta TEXHOJOT1YHI MPOOIEeMHU KOMIT I0TEPHOI iHKeHepii
13 3acTocyBaHHAM BOYyIOBaHMX CHCTEM Ha TIPOTPaMOBaHiil JIOTIili; CTBOPIOBATH IHHOBAIIMHI TPOIYKTH Y
KOMIT FOTepHIN iHKeHepii Ta MOTHYHUX MDKIMCIUILUTIHAPHUX HAMpsMax i3 3aCTOCYBaHHSIM BOYIOBaHHX CHCTEM Ha
MpOTrpaMoBaHiii JIOTiLi.

3mict HaBuyanbHOi AucuuILIiHE CHCTEMH KepyBaHHS Ta KPUTHYHMH KOMIT'IOTiHT. BigMmoBocTifiKicTh Ta
BiqMOBOOe3MeuHiCTh. AHai3 QyHKIiH Ta BUMOr BOymoBaHi IU(POBI KepyroUi CUCTEMH Ha MPOTpPaMOBaHid JIOTili,
OcobmuBocTi ormiHroBaHHS Ta 3a0e3nedeHHs HamidHocTi LIKCILI. Bapiantn peamizamii LIKCIDI. Texnomorii
npoektyBanas HaaidHnx LKCIDI. Amnaniz ¢akropie Tta ocobmuBocteiéi BimmoB LIKCIIJI. Bapiantun moOynoBu
BiITMOBOCTIHKMX LUPPOBHUX CHCTEM 3 BUKOpHCTaHHAM [P-TexHomoriid. TexHomoris cuaTe3y Ta Bepudikalii cucteM Ha
mporpamMoBaHiif Jorini Ha ocHoBi JHDL. IlpuHImnm po3poOKy BiIMOBOCTIHKHX CHCTEM Ha MPOTPaMOBAHUX JOTTYHAX
KOoHTponiepax. OCHOBHI IOHATTS, BUIM Ta IapaMeTPU MiarHOCTYBaHHS LU(POBUX Ta IPOIECOPHUX IPUCTPOIB.
Knacudikarnis HecrpaBHoctedt I[MII. Kontpons ta miarHoctyBanHs [IMII. OcHoBu Teopii IpaHMYHUX CTaHIB.
IHTenexTyanpHi MeTOIM Ta 3acO0U JiarHOCTyBaHHs. HelipoMepexHi MeTOIM A1arHOCTYBaHHS.

3aniaHoBaHA HABYAJBHA MiSVIBHICTh: KIJBKICTh ayIWTOPHUX TOIWH — HE MeHIIe 1/3 Bifg 3araibHOI KUTBKOCTI
TOMH, SIK1 3aIlJITaHOBaH] HA BUBYCHHS TUCIIUATIIIHH.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHIi, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAIHHO-UTFOCTPATHBHI, MMPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MIpakTW4HI Ta J1a0OpaTOpHi 3aHATTS), NPAKTUYHI, JOCIITHUIBKI, YaCTKOBO-TIOIIYKOBI
(camocriiina poboTa: iHIUBIAyalbHI 3aBIAHHS). .

®opMu OLIHIOBAHHS Pe3y/bTATIB HABYAHHS: KOHTPOJIbHI pOOOTH, 3aXHCT 1aOOPATOPHUX Ta MPAKTUYHUX POOIT.
®opMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HapuauabHi pecypeu:

1. Tapapaka B.Jl. ApxitekTypa KoM 10TepHHX cucTteM: HaB4. noci0. / B./l. Tapapaka. — XXuromup: XKXATY, 2018. —
383 c.

2. ToCiOHMK 3 JUCHMILIIHK «ABTOMATH30BaHI CUCTEMU KEPYBaHHS TEXHOJIOITUYHUMH Tporiecamm» / YKianad :
Kapramos B.B. —Tepnonins : Buxn-so THTY imeni IBana Ilymos, 2019 —149 c.

3. MoaynsHe cepenonuine i Hapdanast MOODLE. J{octym g0 pecypcey: https://msn.khmnu.edu.ua

4. Enextponna 6i6mioreka yHiBepcurety. JJocTym mo pecypey: http:/lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Buknaaay: 1oKTop TeXHIYHUX HayK, npodecop Jlucenko C.M.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

OHIHIOBAHHSA AKOCTI TA EKCIIEPTHU3A ITPOI'PAMHOI'O

3ABE3IIEYEHHS
Tun JucHMILTIHA Bubipkosa
PiBenb BHIIOI OCBiTH Tpertiit (moxTop (hinocodii)
Moga BUKIaJaHHSA YkpaiHcbka
KinbkicTs kpeautie EKTC 8,0
®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3syabTaTu HaB4yaHHs. CTyICHT, SKUH YCHIIIIHO 3aBEPIIUB BUBYCHHS IUCIUILTIHU, TIOBUHEH: BMIJIO 3aCTOCOBYBATH
METOJIM Ta 3aCOOM OMLIHKH SKOCTI MPOTPaMHOro 3abe3medueHHs KOMII' IOTEPHUX CHCTEM, METOJOJOTII0 aHami3ly Ta
3HW)KEHHS PHU3MKIB CHCTEM KpPUTHYHOTO 3acTOCYBaHHS 3 BpaxyBaHHsAM aedektiB [I3; cucrematusyBaTu Ta
CTpyKTypyBaTtu Mozeini sikocti [13, BukopucroByBatn 6a30Bi MeTpuku [13; 3acTocoByBaTh miaxiA A0 iMOBipHiCHOT
omiHku HaxiHOCTI [13; BHKOpHCTOBYyBaTH Mertoam TecTyBaHHS 113, Meromm Ta 3aco0M CTaTUYHOTO aHANTI3y;
OpraHi3oByBaTH Tporec Bepudikaiii Ta ekcrmepTHoi oriHku [13; oriHroBaTH, MOpiBHIOBaTH Ta obwpaTH imei ams
MPOBEJICHHSI JIOCHITHUIIBKOI Ta/ab0 iHHOBAIIHHOI MiSTIBHOCTI B rajiy3i oOmiHIOBaHHS sKocTi [13; po3pobnstu Ta
3aCTOCOBYBATH METO/IH, CIIOCOOH, 3ac00M 3a0e3nedeHHs SIKOCTI MTPOrpaMHOro 3a0e3MedeHHsT KOMIT IOTEPHHIX CHCTEM.

3micTt HaByajabHOI Aucuuiuiinu. [Iporpamne 3abesmedeHHs sK 00’€KT miarHocTyBaHHS. ETamm TecTyBaHHS
MpOrpaMHOTo 3a0e3MedeHHsl. TWUIMM TeCTyBaHHS TNPOTPaMHOTO 3abe3redeHHs. AHaAN3 pe3yJbTaTiB TeCTyBaHHS
mporpaMHoro 3a0esnedeHHs. Meroau Bepudikallii Ta eKCHEpTHU3M NpOrpamMHOro 3adesmneueHHs. HaniliHicTh
nporpamMHoro 3a0esneueHHs. CKIaaHICTh mMporpamMHOro 3abesmedeHHs. SKiCTh mporpamHOro 3abe3reveHHs.
OriHIOBaHHS CKJIATHOCTI Ta IKOCTI IPOTPaMHOTO 3a0e31eUeHHs HA OCHOBI Pe3yJIbTaTiB METPUYHOTO aHATI3y.

3aniaHoBaHA HABYAJbHA MiSVIBHICTH: KiJBKICTh ayIWTOPHUX TOIWH — HE MeHIIe 1/3 Bifg 3araibHOI KUTBKOCTI
TOJMH, SIK1 3aIlJIAaHOBaH] HAa BUBYCHHS TUCIIUATIIIHH.

MeToau HaBYAHHS: CJIOBECHI, HAOYHI, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAIHHO-UTFOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTUYHI Ta JnabopaTopHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKI, YacTKOBO-TIOUIYKOBI
(camocriiina poboTa: iHIUBiAyalbHI 3aBIAHHS).

®opMH OUiHIOBAHHS Pe3yJbTATiB HABYAHHA: yCHE ONMTYBAHHS, 3aXHCT JIAOOPATOPHUX Ta MPAKTUYHHX POOIT,
TECTOBUI KOHTPOJIb, MICYMKOBHI KOHTPOJIBHUH 3aXil

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaBuanbHi pecypcu:

1. T'oBopymenko T. O. Amnami3, IOCHIPKEHHS Ta OI[iHIOBAaHHS INPOTPAMHUX CHCTEM: HAaBUAJIbHHN ITOCIOHHMK. —
XMenbHUIbKHIA: XMETbHUIIbKUN HalllOHANBHUN yHIBepcuteT, 2019. — 358 ¢.

2. Monynene cepenosuine it Hapuanas MOODLE. J{octym g0 pecypcey: https://msn.khmnu.edu.ua

3. EnextponHa 6ibmioteka yHiBepcuteTy. Jloctyn o pecypey: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.

Bukaanau: 1okTop TeXHIYHMX HayK, podecop ['oBopyiienko T.O.


https://msn.khmnu.edu.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

POBOYE JJIATHOCTYBAHHS BE3NNEYHUX IHOOPMALIMHO-KEPYIOUHUX

CUCTEM
Tun JucHMILTIHA Bubipkosa
PiBenb BHIIOI OCBiTH Tperiit (moxTop (hinocodii)
Moga BUKIaJaHHSA YkpaiHcbka
KinbkicTs kpeautie EKTC 8,0
®opmu 3100yTTS OCBIiTH Ouna neHHa

PesyabTraTtu Hapuyanusi. CTyJIeHT, SIKMM YCHIIIHO 3aBEpPIIMB BHUBYCHHS AWCLUILUTIHM, TIOBUHEH: BMiJIO TPOBOAUTH
poOoue MiarHOCTYBaHHSI Ha BCIX CTaisfX PO3POOKH Ta MiATPUMKH KOMIIOHEHTIB KOMIT IOTEpHUX Ta iH(OpMAIliitHO-
KEepYIOUHX CHCTEM; ONpPalbOBYBaTH TOYHI Ta HAOMWKEHI IaHi, MPOBOJUTH iX BEPTHUKAIbHY 00pOOKY, peasi3oByBaTu
KOHTPOJIb HaONMKEHUX OOYUCICHD 32 MOMYJIEM, 32 CHPOLICHHAM ONepaliid, JorapudMidHuii KOHTPOJIb, KOHTPOIb 3a
HEpIBHICTIO Ta 32 CETMEHTaMHU.

3micT HaByaabHOI AucuMmJinu. FEtamm po3Butky pobouoro miarHoctyBaHHS. KommoHeHTHE poOoue
niarHOCTyBaHHS iH(GOpMaIiitHO-Kepyrounx Ta kibepdiznuamx cucrem. Opranizamis poOOYOro MiarHOCTYBaHHS y
KOMIT'IOTEpHHUX Ta iHQOpMaliiiHO-Kepylounx cucreMax. YNCIoBUI KOHTPOJIb 3a MOAyJieM. MoJiellb BepTUKAIbHOTO
nonaBanHs. Ormepailii BIOPSIKYBaHHS ofuHUIB. Onepaiii MUIeHHS KUIBKOCTI oauHMIb. Onepallis BEpPTUKAILHOTO
nonmaBaHHs.  JlocTOBipHiICTE MeTOHiB poOodoro miarHoctyBaHHsS. OIIHIOBaHHS MOJKJIMBOCTEH  ITiIBHUIICHHS
JOCTOBIPDHOCTI METOAIB po0OOYOro  JiarHOCTYBaHHS. CkopoueHnss apudmernuHux omepauid. KoHTpons
HaJJIMIIKOBOCTI apudmernuynux omepaiiii. KonTpons 3a copormieHoro omnepaiiiero. JlorapupmiuHuii KOHTPOJIb.
KonTpone 3a HepiBHicTio. KoHTpomp 3a cermeHTamu. KonTponmempumaTHicTh mu(pPOBHX KOMIOHEHTIB CHCTEM
KPUTHYHOTO 3aCTOCYBaHHS iHGOpMAIliITHO-KEPYIOUHX CHCTEM.

3aniaHoBaHA HABYAJBHA MiSVIBHICTh: KiJBKICTh ayIWTOPHUX TOIWH — HE MeHIIe 1/3 Bim 3araibHOI KUTBKOCTI
TFOJMH, SIK1 3aIUIaHOBaH]1 Ha BUBYEHHS TUCLHILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHI, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAaKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, OCIITHHIBKI, YaCTKOBO-TIOIIYKOBI
(camocrTiitHa poOoTa: IHAWBITyaabHI 3aBIaHHSA).

@opMH OLiHIOBAHHS Pe3yJIbTATIB HABYAHHS: KOHTPOIBHI pOOOTH, 3aXUCT J1a00pATOPHUX Ta MPAKTHIHUX POOIT.
®dopMa ceMeCTPOBOT0 KOHTPOJIIO: 3aiK.

HaBuanbHi pecypcu:

1. IlociOHUK 3 JEKIii 3 JUCHHILIIHK «ABTOMATH30BaHI CHUCTEMH KEpYBaHHS TEXHOJOTIYHHMH TIpoIiecamm» /
Vxnanau : Kapramos B.B. —Tepuomnine : Bun-so THTY imeni IBana ITymost, 2019 —149 c.

2. Canoryd M. B. HaniitHicTb, AiarHOCTHKA Ta E€KCILTyaTallisi KOMII IOTEPHUX CHCTEM Ta Mepex: miapydyHuk / M. B.
Canory0. — K.: IKTI, 2018. — 151 c.

3. MoxayneHe cepenosumie 1 HapuanHss MOODLE. Jloctyn o pecypey: https://msn.khmnu.edu.ua

4. EnextponHna 6i0mioreka yHiBepcurety. Joctym 1o pecypcey: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.

Bukaanau: kaHIMIAT TEXHIYHUX HayK, MoreHT Higenopyk A.O.


https://msn.khmnu.edu.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

IHHOBAIII TA MIANPUEMHHULITBO B FAJTY3I IHOOPMAILIIIMHAX

TEXHOJIOI'TA
THn THCHUATLTIHA BubipkoBa
PiBenb BHIIOI OCBiTH Tpertiit (moxTop (hinocodii)
MoBa BUKJIQJaHHS YkpaiHcbka
KinbkicTs kpeautie EKTC 8,0
®opmu 3100yTTS OCBIiTH Ouna neHHa

PesyabTraTu HaBYaHHs. CTYICHT, KU YCHIIIHO 3aBEpIIMB BUBYCHHS JUCIUILTIHH, MOBHHEH: yIOCKOHATIOBATH
KpeaTHBHE MUCIICHHS, CHCTEMHE MUCIEHHS, 3aCTOCOBYBATH TBOPUi 3MIOHOCTI 10 (hOpMYyBaHHS MPHUHIUIIOBO HOBUX
i7eii; BMiTH e(peKTUBHO MpPaIIOBATH SIK iHIUBIAyadbHO, TaK 1y CKJIaai KOMaHAM; 3IIHCHIOBATH CTpaTeriunuii BUOip ta
CTBOpEHHsI 1HHOBaliHHUX TexHonorii Ta [T- craprarmis; po3pobisTH Ta peami3oByBaTH HAyKOBI Ta/abo iHHOBaMiKHI
IIDKEHEPH] TPOEKTH, SKI TAIOTh MOXIIMBICTH TIEPEOCMHUCIIMTH HasBHE Ta CTBOPUTH HOBE IIUTICHE 3HAHHS Ta/abo
npodeciiiHy MPaKTHKY i pO3B’s3yBaTH 3HAYYIII HAYKOBI Ta TEXHOJIOTIYHI MPOOIEMH.

3micT HaBYaiabHOI aucnmmutinu. Opranizamis Oi3Hecy B ranysi iHpopMaUidHHMX TexHOJOTiHd. [Bamusars 4oTHpu
KPOKH BiJ 3aITycKy 1o ctabinpHoro 6i3necy. Ctapranu. bisnec-mnan. Bigkputrs [T-xommnanii B YkpaiHi.

3aniaHoBaHA HABYAJBHA AiSVIBHICTh: KiJBKICTh ayIWTOPHUX TOMWH — HE MeHIIe 1/3 Bifg 3araibHOI KUTBKOCTI
TOIMH, SIK1 3aIlJIaHOBaH] HA BUBYCHHS TUCIIUATIIIHH.

MeToau HaBYAHHS: CJIOBECHI, HAOYHIi, MPOOIEMHO-TIOMIYKOBI (JIEKIii); MOSCHIOBAIHHO-UTFOCTPATHBHI, MMPAKTHYHI,
YaCTKOBO-TIOIIYKOBI  (MpakTHUYHI Ta J1abopaToOpHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKi, YacTKOBO-TIOUIYKOBI
(camocriiina poboTa: iHIUBiAyaTbHI 3aBIAHHS).

@®opmMu OUiHIOBAHHS Pe3yJbTATIB HABYAHHSA: YCHE OMMTYBaHHS, 3aXUCT MPAKTUYHHUX Ta JabOpaTopHUX poOiT,
TECTOBUI KOHTPOJIb, MICYMKOBHI KOHTPOJIBHUH 3aXin

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaguyauabHi pecypeu:

1. Aulet B. Disciplined Enterpreneurship: 24 Steps to a Successful Startup. Workbook. Wiley, 2021. — 288 p.

2. Tapac IpokormummH, Bonogumup bernos, Inna Bepesnniipka. theUKRAINIANS: icTopii ycmixy. BugaBHUIITBO
Craporo Jlesa, 2020, 256 c.

3. T. Bopona. Crapran Ha MiJIbiOH. Sk yKpaiHIi 3apo0ssitoTh cTaTku Ha TexHonorisax. — K.: Bisat, 2019. — 224 c.

4. Monynbhne cepenouine uist HaBuanHs MOODLE. Hoctym o pecypey: https://msn.khmnu.edu.ua

5. Enextponna 6ibiioteka yHiBepcureTy. Joctym mo pecypey: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buknaaau: 1okTop TeXHIYHUX HayK, npodecop I'oBopymenko T.O.


https://msn.khmnu.edu.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

THTEJEKTYAJIbHI CHCTEMHU HNIJITPUMKHA ITPUVHSATTSI PIIIEHD

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOI OCBiTH Tpertiit (moxTop dhimocodii)
MoBa BUKJIAJaHHS YkpaiHcbka

Kinbkicts kpenutiB EKTC 8,0

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3yabraTu HaBYaHHs. CTYICHT, KU YCHIIIHO 3aBEpIIMB BUBYCHHS JUCIUILTIHHM, MOBHHEH: yIOCKOHATIOBATH
KpeaTHUBHE Ta CUCTEMHE MUCIICHHS TpU NMPOoeKTyBaHHI iHTenekryanbaux CIITIP, 3acTocoByBaTn TBOpUI 3/1I0HOCTI 0
(hopMyBaHHSI IPUHITUIIOBO HOBHX iJIel; BMIiTH €(DEKTHBHO IMpPAIOBATH SK 1HIUBIAYalbHO, TaK 1 y CKJIAJi KOMaH/U;
3MIACHIOBATH CTpaTerigauii Bubip merosiB Ta 3aco6iB ICIIIIP B 3amexHOCTI Bijl MpeIMETHOI raimy3i; OOTpyHTOBYBAaTH
3aMpoIIOHOBaHI PIMIEHHS; PO3POOIATH Ta AOCHTIHKYBATH IHTEIEKTYalbHI CHCTEMH, €(peKTHUBHO BHKOPHUCTOBYBATH IX
JUIE  OTPUMaHHS HOBHMX 3HaHb Ta/a00 CTBOpPEHHs I1HHOBaUiWHMX TpoaykTiB y cdepi ICT Ta pormunmx
MUKIUCITUTUTIHAPHAX HaIpsMax.

3micT HaByaabHOI AucuumiIiau. Teopii moOynosu ICIIIIP. 3acTocyBanHst Mozaenei Ta 3aco0iB MITyYHOTO 1HTEIEKTY.
IaTenexTyansHi MeToau aHanmizy iHbopmariitaux npouecis B ICIIIIP.

3aniaHoBaHA HABYAJIBLHA MisUIBHICTB: KIJIBKICTh ayJIUTOPHUX TOJWH — HE MeHIIe 1/3 Bij 3arajbHOI KUIBKOCTI
TFOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TUCLHILIIHHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0YHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAaKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, OCIHIJHHIBKI, YaCTKOBO-TIONIIYKOBI
(camocrTiitHa poboTa: IHAWBITyaabHI 3aBAAHHSA)..

@opmMu OUiHIOBAHHS Pe3yJbTATIB HABYAHHA: YCHE OMMTYBaHHSI, 3aXUCT MPAKTUYHHUX Ta JabOpaTopHUX poOiT,
TECTOBHIA KOHTPOIIb, IiICYMKOBHI KOHTPOIBHUI 3aXi]

CI)opMa CEMECTPOBOI0 KOHTPOJIIO: 3alIiK

HaguyauabHi pecypeu:

1. Intelligent Decision Support Systems 1st ed. 2022 Edition by Miquel Sanchez-Marr¢, 836 p.

2. Cucremu i MeTonu MIATPUMKH TPUUHATTA pimeHsb: HaB4. 1oci0. / ILLBigrox, O.JI.Tumomyk, A.€.KoBaneHko;
JI.O.Kopmesntok. Kuis : KIII im. Irops Cikoperskoro, 2020. 259 ¢

3. Monynene cepenonuine it Hapuanas MOODLE. J{octym g0 pecypcey: https://msn.khmnu.edu.ua

4. EnextponHna 6i0mioreka yHiBepcurety. Joctym 1o pecypey: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.

Bukaanad: kaHIuaaT TEXHIYHUX HAyK, Ho1eHT ['HaTtuyk €.I".


https://www.amazon.com/Miquel-S%C3%A0nchez-Marr%C3%A8/e/B09WYW61G2/ref=dp_byline_cont_book_1
https://msn.khmnu.edu.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

TH®OPMALIMHI CUCTEMM JJIsI OGPOBKHA 30BPAKEHD TA

PO3III3BHABAHHS OBPA3IB
THn THCHUATLTIHA BubipkoBa
PiBenb BHIIOI OCBiTH Tperiit (moxTop (inocodii)
MoBa BUKJIQJaHHS YkpaiHcbka
KinbkicTs kpeautie EKTC 8,0
®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3yabTaTn HaByaHHs. CTyAEHT, SIKMH YCIIIIHO 3aBEPUIMB BUBYCHHS AMCIMIUIIHH, TOBUHEH: TOCKOHAJIO BOJIOJITH
mpo(ecifHOI0 TEPMIHOJIOTIEI0 Ta OCHOBHHMHU IOHATTAMH 3 OOpOOKHM Ta aHamizy nu(pOBHX 300pakKeHb; BMITH
00poOJIATH Ta aHaNT3yBaTH 300paXKEHHS 3aKuCyBaTH 300pakeHHs 3acobamu 0i0mioTeku Python Open CV; Bomoaitu
CY4aCHHMH TEXHOJIOTIIMH Bi3yaJbHOI'O IIOKPAIICHHS Ta BIJHOBICHHS 300pa)kKeHb BUKOHYBAaTH II€PETBOPEHHS
300paxeHb y pi3Hi (opMaTH; BU3HAYATH ONTHMAJBbHI aJTOPUTMH MOKPAIICHHA Ta BiTHOBIIEHHS HAMMBTOHOBHX Ta
KOJIbOPOBUX 300paKeHb; pPO3pOOIATH MeTonu Ta 3acobu oOpoOKM 300paskeHb Ta pO3Mi3HABaHHA O00pa3iB;
PO3B’s3yBaTH 3HAYYIlI HAYKOBI Ta TEXHOJOTiIYHI MPOOJIeMH OOpOOJICHHS BETUKUX JaHWX Pi3HOT MPUPOAH, 30KpeMa
HECTPYKTYpPOBaHHX — 300pa’KeHb.

3mict HaByanabHOI aucHuILTiHd. CerMeHTamis 300paxkeHb. OOpoOKka KombOpoBUX 300pakeHb. llpencraBrneHHs,
aHaui3 Ta onuc o3Hak. PosmizHaBaHHs 00pasiB. HelipoHHi Mepesxi. 3ropTKOBI HEUPOHHI MEPEXi.

3aniaHoBaHA HABYAJbHA iISUIBHICTb: KiJBKICTh ayIWTOPHUX TOIWH — HE MeHIIe 1/3 Bifg 3araibHOI KUTBKOCTI
TOJMH, SIK1 3aIUIAaHOBaH]1 Ha BUBYEHHS TMCLHILIIHHA.

MeTtoau HaBYAHHSA: CJIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSACHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MpakTW4YHI Ta Ja0OpaTOpHI 3aHATTS), NPAKTUYHI, OCIHITHWUIBKI, YaCTKOBO-TIOIIYKOBI
(camocriiina poboTa: iHIUBiAyalbHI 3aBIAHHS).

@opMH OLiHIOBAHHS Pe3yJbTATIB HABYAHHA: YCHE ONHUTYBaHHS, 3aXHCT IMPAKTUYHUX Ta JIA0DOPATOpPHUX POOIT,
TECTOBHIA KOHTPOIIb, iICYMKOBHI KOHTPOJIBHUHN 3aXi]T

®dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK

HaBuanbHi pecypcu:

1. Gonzalez R., Woods R. Digital Image Processing, Fourth Edition, Pearson Education, 2018. - 1022 p.

2. Garsia B., Learning Image Processing with OpenCV, Packt Publishing, 2019. - 319 p.

3. MonyneHe cepenosuie 1t HapuanHss MOODLE. Jloctyn o pecypey: https://msn.khmnu.edu.ua

4. EnextponHna 6i0mioreka yHiBepcurety. Joctym 1o pecypey: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buknaanau: nokrop dinocodii [Tasnosa O.0.


https://msn.khmnu.edu.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

THO®OPMALIMHI CUCTEMHU TA TEXHOJIOT'TI 1JIs1 PO3B’I3AHHS

HAYKOBUX 3AJIAY
THn THCHUATLTIHA BubipkoBa
PiBenb BHIIOI OCBiTH Tpertiit (moxTop (hinocodii)
MoBa BUKJIQJaHHS YkpaiHcbka
KinbkicTh kpeantie EKTC 8,0
®opmu 3100yTTS OCBIiTH Ouna neHHa

Pesyabratn HaByaHHsA. CTyIEHT, SKMH YCIIIIHO 3aBEpIIMB BUBUCHHS AWCIMIUIIHM, TMOBHHEH: MaTH IEPEIOBi
KOHIENTyanbHI Ta Metoxosnoriudi 3HaHHA 3 ICT 1 Ha Mexi MpenMeTHUX rairy3ei, a TaKoXK TOCITIiTHAIBKI HaBUYIKH,
JNOCTaTHI IS TPOBEJCHHS HAyKOBUX 1 MPHKIAJHUX JOCTIIKCHb Ha pIBHI OCTAaHHIX CBITOBHX JOCSTHEHb 3
BIJIMTOBITHOTO HANpPAMY, OTPHMAaHHS HOBUX 3HaHb Ta/ab0 3MiMCHEHHS iHHOBAMiN mMO10 1H(OPMAIIHIX TEXHOIOTIH
KBaHTOBUX OOYHCIICHb, OIOMOJIEKYISPHOTO KOMITIOTHHTY Ta ONTHYHHX CHCTeM, Teopil IHTepHeTy peued,
iHpOpMaLiHUX TEXHOJOTI 00pOOJICHHS BEeMUKUX AaHUX, Green TEXHOJIOTH, iHpOpMaLiiHIX TEXHOJIOTIH JTIOANHO-
MAaIIMHHOI B3aeMOJii, 1H(pOpMAIIifHUX TEXHOJOTii BUKOHAHHS BHCOKONPOAYKTHBHHUX OOUYHMCIICHB, iH(pOpMamiifHuX
TEXHOJIOTIH J0AaHol Ta BIPTyaJbHOI peasbHOCTI; (OPMYITIOBATH 1 MEPeBIpATH TINOTE3W; BUKOPHCTOBYBATH IS
OOTpyHTYBaHHS BHUCHOBKIB HaJIeXKHI JOKa3W, 30KpeMa, Pe3yJNbTaTh TEOPETUYHOrO aHami3y, eKCIepUMEHTATbHHX
JOCHiPKeHb (ONMHUTYBaHb, BUMIpIOBaHb, 0a3 JaHWX, BEIMKHX JaHUX Y XMapHUX CXOBHIIAX TOMIO) 1 MaTeMaTWYHOTO
Ta/ab0 KOMIT'IOTEPHOTO MOJETIOBAHHS, HAasSBHI JITepaTypHI JaHi MOAO0 iH(POPMAIIHUX TEXHOJIOTIH KBAHTOBUX
o0urcneHb, OIOMOJEKYNISIPHOTO KOMITIOTHHTY Ta ONTHYHHX KOMIT IOTEPHUX CHCTEM, Teopii [HTepHeTy pedeid,
iHpOpMaLITHUX TEXHOJOTiH 00pOoOICHHS BeMUKUX AaHuX, Green TeXHONOTIH, iHGOpMaiiHIX TEXHOJOTIH JI0AHHO-
MAaIIMHHOI B3aeMOii, iHPOPMAIITHUX TEXHOJIOTIH BHUKOHAHHS BHCOKONPOAYKTUBHUX OOYHCICHb, 1H(POPMAIIHHAX
TEXHOJIOTIH omaHoi Ta BipTyambHOI pealbHOCTI; PO3pOOJATH Ta IOCTIMKYBATH KOHIETITyallbHI, MaTeMaTH4Hi 1
KOMIT'IOTepHI MoJiesi cucTeM, €(EeKTUBHO BHKOPHCTOBYBATH X Ui OTPUMAaHHS HOBUX 3HaHb Ta/ab0 CTBOPEHHS
iHHOBaIifHUX PoayKTiB y cdepi ICT Ta JOTHYHUX MIXAUCIHUILTIHAPHAX HAMPSIMAX.

3micT HaByaabHOI aucouMmJiHM. [HOpMaIiliHI TEeXHOJOTIT KBAHTOBMX OOYHCIEHB, OilOMOJICKYJISPHOTO
KOMIT FOTHHTY Ta ONITUYHUX KOMIT FOTEPHUX CHUCTEM, Teopis [HTepHeTy peuelt, iHdopMalliiiHi TexHOMOTii 00p00IeHHS
BEeNMMKUX JaHWX, (Green TeXHONOTIi, iHGOpMAIliiiHI TEXHONOTIi TIOAMHO-MAIIMHHOI B3aeMomii, iHGopMariiiai
TEXHOJIOTIT BUKOHAHHS BHCOKONPOAYKTUBHUX OO4YMCIICHb, iH(OpMamiiHI TEeXHOJOTii AoAaHoi Ta BipTyanbHOL
peaNbHOCTI.

3aniaHoBaHA HABYAJIbHA JMisUIBHICTB: KIJIBKICTh ayJIWTOPHUX TOJWH — HE MeHIne 1/3 Bij 3araJbHOI KUIBKOCTI
TOJIVH, K1 3aIlJITAHOBAH] HA BUBYECHHS IUCIIUATIIIHH.

MeToau HaBYAHHS: CJIOBECHI, HAOYHIi, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAaIbHO-TFOCTPATHBHI, MPAKTHYHI,
YaCTKOBO-TIONIYKOBI  (MIpakTHYHI Ta 1abopaTOpHi 3aHATTSA), NPaKTH4YHI, JOCTITHHUIBKI, YacTKOBO-TIONIYKOBI
(camocrTiitHa poOoTa: IHIWBITya bHI 3aBIaHHS).

@®opmMu OUiHIOBAHHS Pe3yJbTATIB HABYAHHS: YCHE OIMTYBaHHS, 3aXUCT MPAKTHYHHUX Ta JaOOpaTOpHUX pPOOIT,
TECTOBUI KOHTPOJIb, TICYMKOBHI KOHTPOJIBHUH 3aXi

(I)opMa CEMECTPOBOI0 KOHTPOJIIO: 3aITiK

HaguyanbHi pecypeu:

1. V. Silva. Practical quantum computing for developers : programming quantum rigs in the cloud using Python,
Quantum Assembly Language and IBM QExperience. New York : Apress, 2018.

2. Paakki J. (2019) Master of Biocomputing. In: Arto Salomaa: Mathematician, Computer Scientist, and Teacher.
Springer, Cham.

3. Monynene cepenonuine it Hapuanas MOODLE. J{octym g0 pecypcey: https://msn.khmnu.edu.ua

4. EnextponHna 6i0mioreka yHiBepcurety. Joctym mo pecypcey: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.

Bukaanad: 10KkTop TeXHIYHMX HayK, npodecop Jlucenko C.M.


https://msn.khmnu.edu.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

2. Kajdenpa koM’ roTrepHuxX HayK
bakanasp

COLIAJIBHI TA ETUYHI ACIIEKTHU CTBOPEHHS IHTEJEKTYAJIbHUX
ITH®OOPMANIMHUX CUCTEM

Tun JucHMILTIHA BHOiIpKOBa

OcBiTHiii piBeHb nepimii (bakamaBpChKUii)
Moga BUK/IaJaHHSA yYKpaiHCbKa

Kinbkicts npuznayennx kpeautis EKTC 8

dopma 3100yTTH OCBITH OYHA JeHHA

PesysabTatn Hapuyanusi. CTyIEHT, SIKMI YCHIIIHO 3aBEpIIUB BHBYECHHS IUCLHILIIHM, OBHHEH: PO3YMITH TepeBard Ta
0COOJMBOCTI 3aCTOCYBaHHS TEXHOJIOTIH IITYYHOTO 1HTENEKTY 3 yPaxXyBaHHSIM COLIATBFHAX Ta TEXHIYHUX ACTIEKTIiB; BMLIO
BUKOPHCTOBYBAaTH aHAJITUYHI IHCTPYMEHTH AJIsl BUBUCHHS COLIAJIbHO-TEXHIYHUX YMOB Ta MaTH JOCBIJ 1X 3aCTOCYBaHHS y
MOJICJIIOBAHHI, TPOEKTYBaHHS Ta YIpPABIiHHI CHCTEM IUTYYHOTO iHTEJIEKTY; YMITH BHUKOPHUCTOBYBaTH METOOH Ta
IHCTpyMEHTH aHalli3y, MOJEIIOBAaHHS Ta TPOEKTYBaHHA 3 BPAaXyBaHHSIM YMOB NPAKTHYHOTO 3aCTOCYBaHHS chepu
IIHHOCTEW W €TUYHHX TIO3UINNA B paMKax SKHX 3IHCHIOETHCS COIIAJIbHO TEXHIYHE MPOEKTYBAHHS BKITFOUAOYH ITPOOIEMH
PI3HOMaHITHOCTI, PO3Pi3HEHOCTI o0acTel 3HaHb TOIIO; BMITH 3aCTOCOBYBATH aHATITHYHI IMiIXOJH, BPAXOBYIOUH acleKTH
JIOTiKH, aHANI3y Ta 3HaHb MPEIMETHOI 00JIACTi 3 OIIHKOIO BIUTMBY Ha iHTEPIPETAIlIO Ta TOCTOBIPHICTh aHATI3Y; PO3YMITH
COLIATbHO-TEXHIYHI KOHTEKCTH TIPU YIIPaBIiHHI iHPOpMALII€IO.

3micT HaBuadabHOI maucHUIUTiHU. COLIATBLHO-TEXHIYHI BHUKIMKH, ajanTallis Ta pallioHaIbHICTh. llepcriekTuBu Ta
nmpoOJeMH B Haylli IPpo JaHi. PisHoMaHITHICTh Ta iHKMO31s. Jle3iHpopMaltisi Ta HOpMATHBHI aKTH, TIPABO Ta iIHTENEKTyalbHa
BJIacHiCTh. /[M3aliH, Opi€eHTOBaHWII Ha KOPUCTyBaJa Ta CIUTLHUN Tu3aiiH. MOIEMOBaHHS Ta KOTHITUBHUN aHAJ3 pOOOTH.
CormiabHO-TEXHIYHI TTMTAHHS MPY 3aCTOCYBaHHI iHPOPMATHKA B OXOPOHI 3710pOB’sl. BHKOpuCcTaHHS Teopii 11 BU3HAYCHHS
HAIPY>KEHHS B CYCILUIHCTBI.

3anaHoBaHAa HABYAJbHA iSVIBHICTb: KUIBKICTH ayJUTOPHHUX TOAWH — He MeHmre 1/3 Bin 3araibHOI KiTBKOCTI
TOIWH, SIK1 3aIJIAHOBAHI IJI1 BUBYCHHS TACIUILTIHY.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSACHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
JOCIIiIHHULIBK], YaCTKOBO-TIOLIYKOBI (71a00paTOpHI 3aHATTA), HOCTIJHUIbKI, YaCTKOBO-IIOLIYKOBI (CaMOCTiiiHa poOoTa:
IHMBITyaJIbHI 3aBJaHHS).

@opMH OLIHIOBAHHA PE3YJILTATIB HABYAHHS. 3aXMCT JIADOpAaTOPHMX POOIT, TpE3eHTAlliss PEe3yJIbTAaTiB BUKOHAHHS
IHMBI Ty aTbHOTO 3aB/IaHHS, KOHTPOJIBHA pOOOTA.

dopma ceMecTPOBOT0 KOHTPOJIIO: 32K
HaBuaabHi pecypcu:

1. Mohr, Bernard J., u Ezra Dessers, pea. Designing Integrated Care Ecosystems: A Socio-Technical Perspective. 1st ed.
2019 edition. Springer, 2019.

2. Ceschin, Fabrizio, u Idil Gaziulusoy. Design for Sustainability: A Multi-Level Framework from Products to Socio-
Technical Systems. 1st edition. Routledge, 2019.

3. Clemmensen, Torkil. Human Work Interaction Design: A Platform for Theory and Action. Springer, 2021.

4. Dalpiaz, Fabiano, Elda Paja, u Paolo Giorgini. Security Requirements Engineering: Designing Secure Socio-Technical
Systems. lllustrated edition. Cambridge, Massachusetts: The MIT Press, 2016.

5. Holmes, Wayne, u Kaska Porayska-Pomsta. The Ethics of Artificial Intelligence in Education: Practices, Challenges, and
Debates. Taylor & Francis, 2022.

6. Qiu, Robin, Kelly Lyons, 1 Weiwei Chen. Al and Analytics for Smart Cities and Service Systems: Proceedings of the
2021 INFORMS International Conference on Service Science. Springer Nature, 2021.

7. Yang, Hui, Robin Qiu, 1 Weiwei Chen. Al and Analytics for Public Health: Proceedings of the 2020 INFORMS
International Conference on Service Science. Springer International Publishing, 2023.

8. Dignum, Virginia. Responsible Artificial Intelligence: How to Develop and Use Al in a Responsible Way. Springer
Nature, 2019.

9. MonyneHe cepenosuie a1 sHaByanHst MOODLE. URL: https://msn.khnu.km.ua.

10. Enexrponna 6i6mioreka yHiBepcutery. URL: http://lib.khnu.km.ua/asp/php f/plage lib.php.

Buknagau: 1oKkTop TeXHIYHUX Hayk, noueHT kadeapu KH Exyapn MAH3IOK



ITPOI'PAMYBAHHA /151 CUCTEM TPUBUMIPHOI'O MOJIEJIFOBAHHA

Tun qucHUILTiHA BHOIpKOBa

OcBiTHiii piBeHb nepimii (bakamaBpChKHUii)
MoBa BuKJIaJaHHSA yKpaiHChKa

Kinbkicts npusnavyenux kpeantis EKTC 8

®opmMma 3100yTTH OCBiTH OYHa JIeHHA

PesyabTatn HaBuyaHHsi. CTyIEHT, SIKMH YCIHIIIHO 3aBEpIIUB BWUBUCHHS IMCLMIUTIHM, TIOBHHEH: YMITH BifoOpasKkaTH
pCaIbHI CHCTEMH Ta MPOLIECH Y BUTTIAAI MaTeMaTUYHHUX Ta KOMIT IOTEpHHUX Mojelell; yMmiTi OynyBatu 6a3oBy 3D moxens 3
BUKOPHCTaHHIM Cy9acHHX iHCTpyMeHTiB 3D MozenroBaHHs Ta XapaKTepu3yBaTH il SIK IITyYHE MMOJaHHs 00’ €KTIB Ta SBHII;
YMITH 3aCTOCOBYBaTH MPHHIWIN 3D MOJETroBaHHS 10 pO3B’SI3yBaHHS 3a[ad 3a MapagurMo0 00'€KTHO-OPIEHTOBAHOTO
MPOEKTYBAHHS, 30KpeMa, Ui TMoAaHHsA iHTepdeiiciB Ta KiaciB; MaTH HaBUYKH OLIHIOBaHHS pi3HHX MeTofiB 3D-
MOJICITIOBAaHHS Ta OOHMpAHHS BIATIOBIAHWN Ha OCHOBI KOHKPETHHMX BHIMOT; IIIOMpaTd aJTOPHTMH Ta IIpOTpaMHe
3a0e3MeueHHs 3 METOI PO3B’sI3aHHS KJ1acy 3ajad.

3micT HaBYaabHOI qucnunIian. TpuBumipHa mozenb. [lapamerpuuna monesb. KoHienTyaabHi OCHOBH MOJICITIOBAHHS
00’extiB. MonemoBannst B SketchUp. IIporpamui cepemopumia mist 3D mopeneii. [Iporpamysanns anst cuctem 3D
monenroBaHHs. [IporpamyBannst omepamiii. Pobora 3 BnopsakoBanmmu nmanumu. [Iporpamne 3abesmeuenHs 3D-
Bizyamizatii (peanepunry). [ narinn-peanepu B SketchUp. [Iporpamu-maptaepu mo SketchUp.

3aniaHoBaHA HABYAJbHA JisUIBHICTB: KUIBKICTh ayJUTOPHUX TOAMH — HE MeHIe 1/3 Bin 3araibHOT KUTBKOCTI
TOIMH, SIK1 3aIJITAHOBAHI JIJI1 BUBUCHHS TACIIUILTIHY.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHI, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAaIHHO-UTFOCTPATHBHI, MMPAKTHYHI,
JOCIIIHHULIBK], YaCTKOBO-TIOLIYKOBI (71a00paTOpHI 3aHATTA), HOCTIJHUIbKI, YaCTKOBO-IIOLIYKOBI (CaMOCTiiiHa poOoTa:
IHMBITyaJIbHI 3aBJaHHS).

@opMH OLIHIOBAHHA PE3YJILTATIB HABYAHHA. 3aXHCT J1A0OpaTOpHUX pOOIT, Tpe3eHTallis pPe3ybTaTiB BHKOHAHHSI
IHWBI Ty aTbHOTO 3aBIaHHS, KOHTPOJIBbHA POOOTA.

dopma ceMecTPOBOI0 KOHTPOJIIO: 32K
HaguanbHi pecypcu:

1. XKypasuax JI.M. [IporpamyBanHst KOMIT IOTEpHOI rpadiku Ta MyJbTUMEiIHI 3aco0u: HaBy. nociOHuk / JI.M.XKypaBuak,
O.M.JIeBueHko. —  JIbBiB: BunaBHUIITBO JIbBIBCHKOL MTOJTITEXHIKH, 2019. - 276 C. URL:
http://pdf.lib.vntu.edu.ua/books/2020/Zhuravchak 2019 276.pdf

2. Mocitok O. O. Pepaxropu TpuBHMipHOI Tpadiku: HaBYAIbHO-METOOWYHHMI mociOHuK. -YKuromup: Bun-so KAV im.
IBana ®panka, 2022. -52 ¢. URL: http://eprints.zu.edu.ua/33752/1/Redaktor 3D ost Feb 04.pdf

3. IampueBcekuii b.O. Cucremu 3D mopemtoBanHs: Hapuanmenuii mociOnvk/ IlamepueBchbkuit b.O., Baneupkuii, b.I1.,
Bapaniupkuit T.JL / Jlyupk: Jlyupkuii Han. Texs. yH-T, 2016. — 176¢. URL: https://lib.Intu.edu.ua/sites/default/files/2021-
03/3D%20pidruchnik_2016.pdf

4. Ilyctionera C.I. Komm’totepHa imkenepHa rpadika B SketchUP: Hapuanmenuii mocionuk / C.I. Ilycrtiosnera, B.P.
CamoctsH JIympk: Bexa. 2021. 260 C. https://lib.Intu.edu.ua/sites/default/files/2022-
02/TToci6ank%201I"%208%20SketchUp.pdf

5. MonynbHe cepemosuie s Hadanast MOODLE. URL.: https://msn.khnu.km.ua.

6. Enextponna 6ibmioreka yrisepcurery. URL: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buxnanaui: xangupatr — QisMko-mMareMaTMuHMX — Hayk, JoueHT kadpenpu KH - Biramii MIXAJIEBCBKUIA;
noktop dinocodii, crapmmii Bukiagayd kadenpu KH ITasno PAJIFOK



KPOC-IIVTAT®OPMEHE ITPOI'PAMYBAHHASA

Tun qucHUILTiHA BHOIpKOBa

OcBiTHiii piBeHb nepimii (bakamaBpChKHUii)
MoBa BuKJIaJaHHSA yKpaiHChKa

Kinbkicts npusnavyenux kpeantis EKTC 8

®opmMma 3100yTTH OCBiTH OYHa JIeHHA

Pe3yabraTtu HaBuaHHs. CTYJICHT, SIKMI YCHIITHO 3aBEPIINB BUBYCHHSI IUCITUILTIHU, TIOBUHEH: TIPOSKTYBATH KOMIIOHCHTH
MpOrpaMHOro 3a0e3MeueHHs], iIHTeTpyBaTH KOMIIOHEHTH B CHUCTEMY, BCTAHOBIIIOBATH, HAJAIITOBYBATH Ta OOCIYyrOBYBaTH
CHCTEMHe, IHCTpYMEHTAJIbHE Ta TMPHUKIIAIHE TporpaMHe 3abe3neyeHHs Ta iH(opMalliiiHi CHCTEMH, CKIIQIaTH TIPOTPaMHU Ha
moBax JAVA ta JavaScript, po3poOmsaru Ta peanizoByBatn WEB-—caiitn Ta WEB-cepBepr, 3 BUKOHaHHSM 3aXHCTy
iH(opMarIii BiJ] HECAHKITIOHOBAHOTO JTOCTYITY.

3micT HaBuaabHOI aucuumIiHM. Kpoc-mmardhopmue nporpamyBaHHS. ApXIiTEKTypa Kpoc-Tat(OpMHOTO JOAATKY,
B3aeMOIis Kpoc-TutaTGopMHOi Ta HaTHBHOI yacTHHU. CTpaTerii iHTerparii mporpamaoro 3adesneueHnas. WEB-opienToBane
nporpamyBanHs. HTML posmitka, CSS Tta Javascript/Typescript sik 3aci0 BimoOpakeHHsS NaHMX Ta POOOTH 3 HHMH.
Po3poOka kiieHTChKUX 3acTOCYHKIB. MOOLIBHI 3aCTOCYHKH SIK MPOAYKT Kpoc-TuaTgopMHOro nporpamysansst. [Ipotokonu
JUIT KOMYHIKaIlii MK KOMIOHEHTaMHu crucTeMd. CHHXPOHHI METOIM KOMYHIKalii MiXK KOMITOHEHTaMH. ACHHXPOHHUI
oOMiH moBimOMIeHHsMH. EmemeHtn mnporpamyBanHs Ha Java; Java Spring Boot miatgopma. Bpenmenns B
Javascript/Typescript.

3aniaHoBaHAa HABYAJbHA iSUIBHICTH: KUIBKICTH ayJUTOPHHUX TOAWH — He MeHmre 1/3 Bing 3araibHOI KiTBKOCTI
TOIMH, SIK1 3aIJITAHOBAHI JIJI1 BUBUCHHS TACIIUILTIHY.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
JOCTITHAIIBKI, 9aCTKOBO-TIONTYKOBI (JTaOOPaTOpHi 3aHSTTs), JOCTITHUIBKI, YaCTKOBO-TIONTYKOBI (caMocTiitHa poboTa:
IHMBITyaJIbHI 3aBJaHHS).

@opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHA. 3aXUCT J1a0OpPATOPHMX PpOOIT, TPE3CHTAIlisl pPe3yJbTAaTiB BHUKOHAHHS
IHWBI Ty aTbHOTO 3aBIaHHS, KOHTPOJIBHA pOOOTA.

®opMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK
HaguyauabHi pecypeu:

1. Herbert Schildt: "Java: The Complete Reference, Twelfth Edition.”, McGraw-Hill., 2021. - 1280 pages.

2. Craig Walls: "Spring in Action”, Manning, 2018. - 520 pages.

3. Steve Fenton: "Pro TypeScript: Application-Scale JavaScript Development.”, Apress., 2019 - 320 pages.

4. Bum apxitekTypu nporpamtoro 3adesnedeHns. URL: https://www.martinfowler.com/architecture/.

5. TlopiBusiHHs Kpoc-tmardopmunx ¢peiimBopkiB. URL: https://www.codenameone.com/blog/top-10-best-cross-platform-
app-development-frameworks-in-2022.html .

6. [TopiBHSHHST HATHBHOTO, TIOPHAHOTO Kpoc-muardopmuoro mimxomiB. URL: https:/railsware.com/blog/native-vs-hybrid-
vs-cross-platform/ .

7. lokymenTaitist MoBu riporpamyBanss Java. URL: https://docs.oracle.com/en/java/ .

8. okymenrattist Spring Boot miardopmu. URL: https://docs.spring.io/spring-boot/docs/current/reference/htmisingle/ .

9. loxymenraiiis MmoBu niporpamyBanns TypeScript. URL: https://www.typescriptlang.org/docs/ .

10. HoxymeHTartis MOBH MIpOrpaMyBaHHs JavaScript. URL: https://developer.mozilla.org/en-
US/docs/Web/JavaScript/Reference .

11. Topisasauas SPA ta PWA migxoxis. URL: https://www.blog.omertex.com/pwa-vs-spa/ .

12. Monynbre cepemosuiie mis Hadanast MOODLE. URL.: https://msn.khnu.km.ua.

13. Enextponna 6ibmioreka yriBepcurety. URL: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buxnanaui: Buknamaui  kadpenpu KH  Bomomumup IT'PUB, IOEiﬁ OCTAK, Mapura MOJIUAHOBA;
KaHAWJAT nefaroriyHux Hayk, noueHt kadenpu KH Cepriit IETPOBCbKII



METO/IU TA 3ACOBU OBPOBKHU CTPYKTYPOBAHUX JAHUX

Tun qucHUILTiHA BHOIpKOBa

OcBiTHiii piBeHb nepimii (bakamaBpChKHUii)
MoBa BuKJIaJaHHSA yKpaiHChKa

Kinbkicts npusnavyenux kpeantis EKTC 8

®opmMma 3100yTTH OCBiTH OYHa JIeHHA

Pe3yabTaTu HaByaHHsA. CTYIEHT, SIKMI YCITIITHO 3aBEPILUB BUBUCHHS AWMCLUMILTIHH, TIOBUHEH: BMIIO BUKOPHCTOBYBATH
MOHATIMHUN amapaT; BMITH BHKOPHCTOBYBAaTH 3aco0M OOpOOKHM CTPYKTYPOBAaHHMX [aHHX, MOBY IHTETPOBAHHX 3alUTiB
LINQ, 3acTocoByBaTH TeXHOJIOTISI OCTyy a0 maHux Entity Framework Core; 3acTocoByBaTi TEXHOJOTIi 00pOOKH TaHUX
B (popmari XML; Bmiti MozgemroBat mani JSON, BHKOHYBAaTH TOINIYK, Ta mepeTBopeHHs qaHux JSON; 3acTocoByBaTH
B3aeMo3B’ 130k WEB API 3 JSON. Bonoziti MmeTogamu 0OpoOKH CTPYKTYPOBaHUX JAHUX JUIS PILIEHHS MPAKTHYHUX 33724
BUOIPKH JaHHX Ta MaHIIyJIIOBAHHS TaHUMHU.

3MicT HaBYANIBLHOI TUCHUILUTIHM. BrzHaueHHS Ta popmMaTi CTpYKTypOBaHUX JaHHX, MAIIMHHA 00pOOKa CTPYKTYPOBaHHX
nanux. OcHoBHi MoxximBocTi MoBH SQL. Ocobmusocti moBu DDL i DML y CKBI SQL Server. OcobnuBocTi peaizarii
Transact-SQL. AxktuBHi 0a3u manux. MoBa inTerpoBanux 3amutiB LINQ. LINQ Ta cranmapTHi omepaTopd 3aIlTiB.
Texnomorist Entity Framework Core. XML-texHomorii. TexHomorii 06podku nanux B gpopmari XML. Pobota 3 marnmu B
¢dopmati JSON. Mogemropannst nanux JSON. basu nmanux pokymentiB. O0’ektHo-opieHToBaHi BJ[. OG'extHa MoBa
3aIUTIB.

3anaHoBaHAa HABYAJbHA iSVIBHICTh: KUIBKICTH ayJUTOPHHUX TOAWMH — He MeHmre 1/3 Bing 3araibHOI KiTBKOCTI
TOIMH, SIK1 3aIJITAHOBAHI JIJI1 BUBUCHHS TACIIUILTIHY.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
JOCTITHAIIBKI, 9aCTKOBO-TIONTYKOBI (JTaOOpaTOpHi 3aHSTTS), JOCTITHUIBKI, YaCTKOBO-TIONTYKOBI (caMocTiiftHa poboTa:
IHMBITyaJIbHI 3aBJaHHS).

@opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHA. 3aXUCT J1a0OpPATOPHMX PpOOIT, TPE3CHTAIlisl pPe3yJbTAaTiB BHUKOHAHHS
IHWBI Ty aTbHOTO 3aBIaHHS, KOHTPOJIBHA POOOTA.

®opMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK
HaguyauabHi pecypeu:

1. Walter Shields, SQL QuickStart Guide: The Simplified Beginner's Guide to Managing, Analyzing, and Manipulating
Data With SQL, 2019, — 249 pages.

2. Allen G. Taylor SQL For Dummies 8th Edition, 2019; — 416 pages.

3. Ben Forta, Microsoft SQL Server T-SQL in 10 Minutes, Sams Publishing; 2nd edition; 2019, — 368 pages

4. Mark J. Price, C# 9 and .NET 5 — Modern Cross-Platform Development, 5th Edition, 2020, — 822 pages

5. Marrs, Tom. JSON at Work: Practical Data Integration for the Web. 1st edition, O’Reilly Media, 2017.

6. Bassett, Lindsay. Introduction to JavaScript Object Notation: A To-the-Point Guide to JSON. 1st edition, O’Reilly
Media, 2015.

7. Dietrich, Suzanne W., Susan D. Urban. Fundamentals of Object Databases: Object-Oriented and Object-Relational
Design. 1st edition, Morgan & Claypool Publishers, 2011.

8. MonynbeHe cepemosuie a1 Hadanast MOODLE. URL.: https://msn.khnu.km.ua.

9. Enextponna 6ibsioreka yrisepcurery. URL: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

BuKJ1a1ay: KaHIUIaT TEXHIYHKUX HAyK, goueHT Kapenpu KH Pycnan BATPIN



MOJAEJIOBAHHSA TA KEPYBAHHS BA'ATOCEHCOPHUMHU POBOTAMMA

Tun AuCHUNITiHA BHOIpKOBa

OcgiTHiii piBeHb nepiuii (bakaaaBpchKuii)
MoBa BuKJIaJaHHSA yKpaiHChKa

Kinbkicts mpuznavyenux kpeautis EKTC 8

dopma 3100yTTH OCBITH OYHa JICHHA

PesyabTaT HaByanHs. CTyJIeHT, SIKHH YCIIIITHO 3aBEPIIMB BUBYCHHS JUCIUILTIHY, TIOBUHEH 3HATH: 3aralibHi TIPUHIIATIH
noOyoBu PoOOTIB; OCOOIMBOCTI POOOTH 3 JAaTYMKAMU Ta TPUBITHUMHU BY3J1aMH; alrOPUTMU Pyxy poOoTa Ha 3aJaHy
BiJICTaHb; aITOPUTMH BHOOPY TPaeKTOpii pyXy 3a 3aJlaHMM KOJBOPOM; peai3amilo opieHTamii podoTa y cepeloBHI 3
3aBazaMH. BMITH: TIPOEKTYyBaTH Ta KOHCTPYIOBaTH POOOTIB Ha 0a3i TUMOBMX KOMILIEKTIB, CTBOPIOBATH iH(OpMAITIHHI
CHCTEMH MAaHIIyJISTOPIB, aBTOMAaTHIHOTO BHOOPY TPAEKTOpil PyXy 3a 33/laHAM KOJBOPOM, OpIEHTAIlil y CepeIOBHII 3
3aBalaMi; 0OpOOIIATH Ta aHAJI3yBaTH JaHi 3 JaTIMKIB; PEaTi30ByBaTH EKCIIEPTHI CHCTEMHU.

3MicT HaBYadbHOI AUCHUIUIIHM. [IpoeKTyBaHHS Ta KOHCTpyrOBaHHA POOOTIB Ha 0a3i komrwiekTiB. [IporpamyBanHs
poboTn3oBaHNX cHcTeM KepyBaHHA. CTBOpeHHS iH(OpPMAIIfHUX CHCTEM: MaHIMyISTOpPIB, AaBTOMATHIHOTO BHOOpY
TPaEeKTOpil pyXy 3a 3aJaHUM KOJIHOPOM, Opi€HTAIli] y cepeaoBHILi 3 3aBagamMu. OTpUMaHHA TaHHUX 3 IATYHKIB Ta X aHAII3.

3aniaHoBaHA HABYAJIbHA MiSUIBHICTH: KUIBKICTH ayJUTOPHUX TOAMH — HE MeHIe 1/3 Bij 3araibHOT KUTBKOCTI
TOIVH, SIK1 3aIlJIAHOBAHI JIJI1 BUBYCHHS TACIIUILTIHY.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
JOCIIiIHHULIBK], YaCTKOBO-TIOLIYKOBI (77a00paTOpHI 3aHATTA), HOCTIJHUIbKI, YaCTKOBO-IIOLIYKOBI (CaMOCTiiiHa po0oTa:
IHIVMBITyaJIbHI 3aBJaHHS).

@opMH OLIHIOBAHHA PeE3YJILTATIB HABYAHHA. 3aXHCT J1A0OpaTOpHMX pOOIT, Tpe3eHTallis Pe3ybTaTiB BHKOHAHHSI
IHWBI Ty aTbHOTO 3aBIaHHS, KOHTPOJIBHA POOOTA.

dopma ceMecTPOBOI0 KOHTPOJIIO: 32TIK
HaguanbHi pecypcu:

1. Applied decision-making: Applications in computer sciences and engineering / A. Rodriguez et al. Cham, Switzerland :
Springer, 2019. 215 p.

2. TepentneB O. O., lenem6oBcbkuit M. M., KuiBcbka K. 1., Cepminceka O. 1. Metoay eKcriepTHHX OILIHOK B CHCTEMax
MPUIHATTA pimeHs : HaBd. moci0. KwiB : M-Bo ocBitTh 1 Hayku Ykpainu, KuiBChkmii HaIliOHANEHUA YHIBEPCHUTET
OyniBHUIITBA 1 apxitexTypH, 2020. 116 c.

3. Fouss F., Saerens M., Shimbo M. Algorithms and models for network data and link analysis / 2nd ed. Cambridge:
Cambridge University Press, 2020. 547 p.

4. Monynehe cepenosuine st Hapuarus MOODLE. URL: https://msn.khnu.km.ua.

5. Enexrponna 6ibmioreka yriBepcurery. URL: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buxnanaui: sukianayi kapenpu KH Mapuna MOJTHAHOBA, Onena COBKO



ABTOMATHU3ALIIA ITPOLHECIB KUTTEBOI'O HUKJIY ITPOI'PAMHOI'O

3ABE3IIEYEHHASA
Tun JucHMILTIHA BHOiIpKOBa
OcsiTHiii piBeHb nepiuuii (bakaaaBpcbKuii)
Moga BUKIaJaHHSA yKpaiHCbKa
Kinbkicts mpu3navyenux kpeautis EKTC 8
dopma 3100yTTH OCBITH O4YHa JICHHA

Pesyabratu HaBuyaHHs. CTyJOeHT, SKW YCIIIHO 3aBEpIIMB BUBYCHHS NUCIMWIUTIHM, TTOBHHEH: YMITH BioOpa)kaTh
peabHi CHCTEMH Ta MIPOIIECH y BUTIISIII MaTEMaTHYHUX Ta KOMIT FOTEpHHUX Mojielield; ymitu OymyBatu 6a30By 3D mMomens 3
BUKOPHCTAHHIM CYy4acHHX iHCTpyMeHTiB 3D MoJieIFoBaHHsI Ta XapaKTepU3yBaTH il SK IITYYHE MOJaHHS 00’ €KTIB Ta SBHIII;
YMITH 3aCTOCOBYBaTH MpHHIWITK 3D MOJeTroBaHHS 10 pO3B’S3yBaHHS 3a[ad 3a MapagurMor0 00'€KTHO-OPIEHTOBAHOTO
MIPOEKTYBaHHS, 30KpeMa, IJisl MoAaHHs iHTepdeiciB Ta KiaciB; MaTH HAaBHYKH OIHIOBaHHS pi3HUX MeTomiB 3D-
MOJICTIFOBaHHS Ta OOHWpaHHS BiJMOBIHUNA HAa OCHOBI KOHKPETHHX BHUMOT; MiJOUpaTd ajIrOPUTMH Ta TPOrpaMHE
3a0e3MeUeHHs 3 METOI0 PO3B’ A3aHHA KJIACY 3a7ad.

3micT HaBYaNLHOI AucHUIUTiHK. [HCTpyMeHTH KoHTposto Bepcii: GitLab, GitHub, Bitbucket. CI/CD — GesnepepBha
iHTerpamiss Ta mocraBka. Jenkins — iHCTpyMeHT OesmepepBHOI iHTerpauii Ta TecTyBaHHS. |HCTpyMEHTH yHakyBaHHS
nporpamuoro 3abesnedyenHs: NuGet, npm, PyPl. Ansible — 3aci0 xondirypamii ¥ ymnpamiHHS iHPpPaCTPYKTYpoOIO.
MOHITOPHHT IPOAYKTUBHOCTI MPOrpamMHOro 3abe3neueHHs. OiHKa B3a€MOIIT 3 KiHIIEBUM KOPHCTYBAUEM.

3anaHoBaHAa HABYAJbHA iSVIBHICTb: KUIBKICTH ayJUTOPHUX TOAWH — He MeHmre 1/3 Bin 3araibHOI KiTBKOCTI
TOJMH, SIK1 3aIUIAaHOBAaH1 JUIs1 BUBYEHHS JUCIUILIIHA.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHIi, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAIHHO-UTFOCTPATHBHI, MPAKTHYHI,
JOCTITHAIIBKI, 9aCTKOBO-TIONTYKOBI (JTaOOpaTOpHi 3aHSTTS), JOCTITHUIBKI, YaCTKOBO-TIONTYKOBI (caMocTiitHa poboTa:
IHAVBITyallbHI 3aBIaHHS).

@opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHS. 3aXUCT J1a0OpPAaTOPHMX PpOOIT, TPE3CHTAIlisl pPe3yJbTAaTiB BHUKOHAHHS
IHMBI Ty aJIbHOTO 3aBIaHHS, KOHTPOJIBHA pOOOTA.

®opMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK
HaguyauabHi pecypeu:

1. Kosanenxko O. C., [lodposceka JI. M. IIpoekryBanHs iH(hOpMAaIiifHuX cucTeM: 3arajibHi MTUTAHHS TEOpii MPOSKTyBaHHS
IC (xoncnexT nexuiit) [Enexrponnuii pecypc] : HaBd. noci6. s cTy. crenianbHocTi 122 « Komn’totepni Haykm» / KIII im.
Irops CikopcbKoro. Kuis : KIII M. Irops CikopcbKoro, 2020. 192 C. URL:
https://ela.kpi.ua/bitstream/123456789/33651/1/PIS_KL.pdf

2. XmapHi TexHodorii : HaBd. noci0. / O.B. 3inuenko, C.M. Iepsxos, C.B. IIpokonos, C.O. Cepux, B.B. Bacunenko. K:
OOI1 I'ynsera B.M., 2020. 74 c. URL: https://dut.edu.ua/uploads/l 2048 32915773.pdf

3. Hornbeek M. Engineering DevOps: From chaos to continuous improvement and beyond. BookBaby, 2019. 400 p. URL:
https://Amww.tempestns.com/wp-content/uploads/2021/04/Engineering-DevOps.pdf

4. Freeman E., Harvey N. 97 things every cloud engineer should know: Collective wisdom from the experts. O’Reilly
Media, Inc., 2021. 308 p. URL: https://www.redhat.com/rhdc/managed-files/cl-97-things-cloud-engineers-know-e-book-
oreilly-f28602-202105-en.pdf

5. MoayabHe cepenosure i Hapdanas MOODLE. URL: https://msn.khnu.km.ua.

6. Enextponna 6ibmioreka yriBepcurery. URL: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buxnagaui: noxrop dinocodii, crapmuii Buknanau kapeapu KH Ilasno PAJIIOK,
Bukinanayd kapeapu KH Banepis KIIMEHKO



MMPOT'PAMYBAHHA JIJISI TEOITHOOPMALIHHUX CUCTEM

Tun AuCHUNITiHA BHOIpKOBa

OcgiTHiii piBeHb nepiuii (bakaaaBpchKuii)
MoBa BuKJIaJaHHSA yKpaiHCBbKa

Kinbkicts mpuznavyenux kpeautis EKTC 8

dopma 3100yTTH OCBITH OYHa JICHHA

PesysabTatn HaBuyanus. CTyNeHT, SIKMH YCIHIIIHO 3aBEPIIMB BUBUCHHS JVCIMIUTIHM, TOBUHEH: BOJOMITH THTAHHIMU
300py, 0OpoOKkM Ta aHamily iH¢oOpMalli 3 MPOCTOPOBO-YaCOBOK OpraHi3ali€ro, 3HATH OO0JACTI 3aCTOCYBaHHS
reoiHpopMalifHUX CUCTEM, BOJIOAITH HABHYKAMH MPAKTHYHOTO BUKOPUCTaHHS TeoiH(OpMalifHNX CUCTEM ISl pillieHHS
TIPUKIIQIHUX 3a]a4, 3HAaTH 3arajibHi MPHHIWITN TO0YyA0BH 0a3 T€0IaHMX, BOJIOAITH HABHYKaMHU Te000poOKH, (opMyBaHHS
3BITIB Ta CTBOPEHHS TEeMaTHYHWX KapT, HAOyTH HABHYKHM HANMCAHHS T'€OMPOCTOPOBUX MPOTpaM i3 BHUPIMICHHSM 3amad
TPpyIyBaHHS AaHUX 3a TeorpadiuHuM MOJIOKEHHIM, 30epiranHs Ta aHajli3 BEIMKHX MacHBiB reoinopMarlii 3 BAKOHAHHSIM
CKJIQJIHUX pO3pPaxyHKiB Ta MOOYIOBOIO IHTEPaKTWBHHX Mall, BOJIOHITH TIpHAOMamH 30epiraHHs Ta OOCTYIy [0
TeOIPOCTOPOBHX JAAHHX, OTPUMATH HAaBUYKU CTBOPEHHSI BIACHOTO iHTEep(eiicy 13 Marolo y paMKax Be0-3aCTOCYHKY.

3MmicT HaByadbHOI AuCHUILUIiHM. BBenenus B reoindopmaniiiai cuctemu. CTpykTypa reoiH(opMamiiiHuX CHCTEM.
Tononorist reoindopmaniiinnx cucreMm. bibmiorekn Python mms reomporpamyBanHs. PimieHHs 3amad 3 reoJjaHuMu Ha
Python. Mopnerni ganmnx B reoin(opMaIiifHiuX cucteMax. BBeneHHs JaHNX B TeoiHpOpMaIiiHuX cucteMax. [IpoexTyBaHHS
0a3 reoganux. AnHamiz iH(opMallii B reoiHOpPMAIfHUX cUCTeMax. [HCTpyMEHTH I PO3POOKH T'€OMPOCTOPOBUX BEO-
3aCTOCYHKIB. BipTyanpHe Mo/IetoBaHHS B TeoiHPOpMAaIifHIX CHCTEMaX

3anaHoBaHa HABYAJbHA JiSVIBHICTH: KUIBKICTH ayJUTOPHHUX TOAWH — He MeHmre 1/3 Bin 3araibHOI KiTBKOCTI
TOIVH, SIK1 3aIlJIAHOBAHI JIJI1 BUBUCHHS TACIIUILTIHY.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
JOCIIiIHHULIBK], YaCTKOBO-TIOLIYKOBI (71a00paTOpHi 3aHATTA), HOCTIJHUIbKI, YaCTKOBO-IIOLIYKOBI (CaMOCTiiiHa po0oTa:
IHIMBITyaJIbHI 3aBJaHHS).

@opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHA. 3aXUCT J1a0OpPATOPHMX PpOOIT, TPE3CHTAIlisl pPe3yJbTAaTiB BHUKOHAHHS
IHWMBI Ty aTbHOTO 3aBIaHHS, KOHTPOJIBHA POOOTA.

dopma ceMecTPOBOI0 KOHTPOJIIO: 32K
HaguanbHi pecypcu:

1. Pasichnyk O. Basics of programming for geoinformation systems // Topical issues of modern science, society and
education. Proceedings of the 8th International scientific and practical conference. SPC “Sci-conf.com.ua”. Kharkiv,
Ukraine. 2022. Pp. 226-229.

2. Pasichnyk O. Design of geographic information systems // Modern research in world science. Proceedings of the 2nd
International scientific and practical conference. SPC ““Sci-conf.com.ua”. Lviv, Ukraine. 2022. Pp. 363-368.

3. Pasichnyk O. Spatial data models // Innovations and prospects of world science. Proceedings of the 10th International
scientific and practical conference. Perfect Publishing. VVancouver, Canada. 2022. Pp.347-351.

4. Monynehe cepenosuine st Hapuarus MOODLE. URL: https://msn.khnu.km.ua.

5. Enextponna 6ibmioreka yriBepcurery. URL: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Bukianayu: KaHIUAaT TEXHIYHUX HayK, noueHT kapenapu KH Omnexkcanap [TACIYHUK



UX/UI TA BEBIM3AWH

Tun AuCHUNITiHA BHOIpKOBa

OcgiTHiii piBeHb nepiuii (bakaaaBpchKuii)
MoBa BuKJIaJaHHSA yKpaiHCBbKa

Kinbkicts mpuznavyenux kpeautis EKTC 8

dopma 3100yTTH OCBITH OYHa JICHHA

PesyabraTn HapuyaHus. CTy/eHT, SIKMIl YCHIIIHO 3aBEpIIMB BHBUCHHS JWCLMIUTIHY, TIOBUHEH: 3HATH OCHOBHI HMOHSTTS
UI/UX nu3aiiHy, TpOTOTUIYBaHHS Ta MaKeTyBaHHS, BMLJIO 3aCTOCOBYBaTW HaOyTi 3HaHHsS IJIsl CTBOPEHHS SIKICHOTO
IM3aiiHy BeO-caliTiB 3a JOMOMOTOI0 IHCTPYMEHTIB CTBOPECHHsI BeO-iHTepQeliciB; 3HaTH OCOOJIMBOCTI CTBOpPEHHS
aJaNTUBHOTO JIM3AiHy Ta AU3aiiHy JUIS JTIOZeH 3 0OMEKEHIMH MOXIIMBOCTSIMI; BMITH PO3POOIIIOBATH Ta BIPOBA/KYBATH y
Iu3aiiH rpadivHi, iHTepakTHBHI, motion Ta VR ereMeHTH 33717151 CTBOPEHHS MO3UTUBHOTO KOPHCTYBALILKOTO IOCBITY.

3mict HaBuanbHOI quctumTiad. OcHoBHi moHsATTs UI/UX nu3zaiiny BeO-caiitiB. Brms BeO-au3aiiHy Ha KOHBEPCIIO BeO-
caiity. [IpoToTryBanns BeO-iHTEp(EHCIB, SIK BAXKIMBHUIA €Tl CTBOPEHHS BeO-1n3aiiHy. MakeryBaHHsA. Kimto4oBi OHSTTS
MaKeTyBaHHS: KOMIIO3MIIis, Throrpadika, xojipHa mamitpa. KompopoBa ncuxomnoris BeO-au3aliHy — BIUTHB KOJIBOPIB Ha
emolii Ta cnpuiHATTS. OriIa] iHCTPYMEHTIB POTOTUITYBaHHS Ta MakeTyBaHHS BeO-iHTepdeiiciB Adobe Photoshop Figma,
Adobe XD, Sketch. Bukopucranns rpadiuaux enemenTiB (potorpadiii, imroctpariii, BekTopHHX TpadikiB) y BeO-1u3aliHi.
AnanTHBHUM Ta PECNOHCUBHHMN AW3aiiH Ais pi3HUX mpucTpoiB. CTBOpeHHsS BeO-CalTiB sl MoAeH 3 OOMeKeHHMHU
MOYKITUBOCTSIMH. [[13aliH iHTepaKTMBHUX Mejia Jyisi BeO-caiTiB. [IOHATTS Ta posib motion-nu3aiiHy y au3aiiHi BeO-CcaiTiB.
3actocyBanns Virtual Reality mist cTBOpeHHST MO3UTHBHOTO KOPHUCTYBAILKOTO JIOCBITY.

3anaHoBaHAa HAaBYAJIbHA JiSUVIBHICTH: KUIBKICTH ayJUTOPHHUX TOAWH — He MeHmre 1/3 Bing 3araibHOI KiTBKOCTI
TOIVH, SIK1 3aIlJIAHOBAHI JIJI1 BUBUCHHS TACIIUILTIHY.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPAKTHYHI,
JOCIIiIHHULIBK], YaCTKOBO-TIOLITYKOBI (77a00paTOpHI 3aHATTA), HOCTIJHUIbKI, YACTKOBO-IIOLIYKOBI (CaMOCTiiiHa po0oTa:
IHIMBITyaJIbHI 3aBJaHHS).

@opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHA. 3aXUCT J1a0OpPATOPHMX PpOOIT, TPE3CHTAIlisl pPe3yJbTAaTiB BHUKOHAHHS
IHWMBI Ty aTbHOTO 3aBIaHHS, KOHTPOJIBHA pOOOTA.

dopma ceMecTPOBOI0 KOHTPOJIIO: 32K
HaguanbHi pecypcu:

1. Dylan Igbal. UX/UI Design 2022: A Complete Beginners to Pro Step by Step Guide to UX/UI Design and Mastering the
Fundamentals of Web Design with Latest Tips & Techniques. 2022. URL.: https://morioh.com/p/e0b53f8189f3

2. T. 10. Yemepuc. UX/Ul nuzaitn. HaBuanbhuii mOCIOHMK Juisi 3700yBa4iB CTYIEHsS BHIIOI OCBITH OakajiaBpa
crieriaabHOCTI «Jln3aitHy ocBiTHRO-TIpodeciitHoi nmporpamu «[ padiunuii au3akiny. 3amopixoks : 3HY, 2021. 290 c. URL:
https://dspace.znu.edu.ua/xmlui/handle/12345/5157?locale-attribute=uk

4. Monynbhe cepenouine s Hapdanast MOODLE. URL: https://msn.khnu.km.ua.

5. Enexrponna 6ibmioreka yriBepcurery. URL: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buxnanaui: Bukinanagi kapenpu KH Onena COBKO, Mapuaa MOJIHAHOBA



HEPEJISILUIIHI BA3U JAHUX

Tun AuCHUNITiHA BHOIpKOBa

OcgiTHiii piBeHb nepiuii (bakaaaBpchKuii)
MoBa BuKJIaJaHHSA yKpaiHCBbKa

Kinbkicts mpuznavyenux kpeautis EKTC 8

dopma 3100yTTH OCBITH OYHa JICHHA

PesyibTaTn HaByaHHfA. CTYICHT, SKHH VCIIIIHO 3aBEPIIMB BHBYCHHS JUCIHUILIIHH, ITOBUHEH: 3HATH OCHOBHY
iHpopmamnito po NoSQL 0a3u maHmx Ta iX OCOONMBOCTI. 3HATH OCHOBH CTBOPEHHS JIOKYMCHTHO-ODICHTOBAHHMX Ta
rpadoBux 0a3 ganux Ha npukiaagi MongoDB ta Neo4j. BmiT ckiaiaT 3anuTH Ha BUOIPKY, JOABaHHS, OHOBJICHHS Ta
BumaneHHs fganmx y NoSQL 06a3ax. BwiTH TpoeKTyBaTH JOKYMEHTHO-OpieHTOBaHI Ta TpadoBi 0asu  JaHUX.
OOrpyHTOBYBaTH BHOIp CTPYKTypH 0a3u JaHWX, a TAaKOXK 3ac001B BHOMPaHHS, BBEJICHHS Ta BUBEACHHS JaHUX Y 0a3i i
MEeBHOI TpeaMeTHOi oOnacTi. Maru TpakTHYHI HAaBUYKH 31 3aCTOCYBaHHSIM HepelsiliiHMX 0a3 JaHMX B MOBax
MpOrpamMyBaHHS.

3MicT HaBYATBLHOI AUCHMILTIHU. 3arabHi BIIOMOCTI po HepersimiiHi Moaerni gannX. Kinacudikartiss NoSQL-0a3 manux.
JloKyMeHTO-OpieHTOBaHI CHCTeMH KepyBaHHS Oazamu paHux. OcHoBu pobGotu B cepemorumi MongoDB. JSON-
nokymeHTH. CTBOpEHHS JTOKyMeHTO-opieHToBaHMX BJI. 3ammtu Ha BUOipky. Bimmosignicte SQL i MongoDB 3amuris.
Bukoprcranas 00’ektHOI MOBH 3amutiB Ta MadimyiroBanHs gaHumu B CKB/] MongoDB. Komekiiii Ta BHUKOHaHHS
onepaniii CRUD. Arperamiiina cTpykrypa Ta posmupennii MongoDB. I'pagosi 6a3u ganux. basa nanux Neo4j. Moga
3armtiB Cypher. OcoOmmBocTi po3poOku iH(popmamiitaux crcteM Ha 6a3i NoSQL-pirieHp.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHI, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAIHHO-UTFOCTPATHBHI, MMPAKTHYHI,
JOCTITHAIIBKI, 9aCTKOBO-TIONTYKOBI (JTaOOpaTOpHi 3aHSTTs), JOCTIHUIBKI, YaCTKOBO-TIONTYKOBI (caMocTiitHa poboTa:
IHAWBITyallbHI 3aBIaHHS).

@opMH OUIHIOBAHHA Pe3yJIbTATIB HABYAHHA. 3aXUCT J1a0OPATOPHMX PpOOIT, TPE3CHTAIlisl pPe3yJbTAaTiB BHUKOHAHHS
IHMBI Ty aJIbHOTO 3aBIaHHS, KOHTPOJIBHA pOOOTA.

@opMH OLHIOBAHHA Pe3yJILTATIB HABYAHHS: 3aXUCT Ta0OPATOPHUX POOIT.
dopMa ceMeCTPOBOI0 KOHTPOJIIO: 3aIIiK
HaguanbHi pecypcu:

1. Bradshaw, Shannon, n np. MongoDB: The Definitive Guide: Powerful and Scalable Data Storage. 3rd edition, O’Reilly
Media, 2019.

2. Perkins L., Redmond E., Wilson J. Seven Databases in Seven Weeks: A Guide to Modern Databases and the NoSQL
Movement, 2nd edition. 2018. — 354 c.

3. MonyneHe cepemosuie a1 Hadanast MOODLE. URL.: https://msn.khnu.km.ua.

4. Enextponna 6i0moreka yHisepcutery. URL: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.

BuKJ1a1ay; KaHIUIaT TeXHIYHUX HAYK, goueHT Kapeapu KH Pycnan BATPIN



IMPOEKTYBAHHA MOBIVIBHUX 3ACTOCYBAHb

Tun AuCHUNITiHA BHOIpKOBa

OcgiTHiii piBeHb nepiuii (bakaaaBpchKuii)
MoBa BuKJIaJaHHSA yKpaiHCBbKa

Kinbkicts mpuznavyenux kpeautis EKTC 8

dopma 3100yTTH OCBITH OYHa JICHHA

PesyabraTtu HaBuyanusi. CTyIeHT, SKAH YCHIITHO 3aBEPIIMB BUBYEHHS TUCIIUIDIIHM, Ma€: 3HATH OCHOBHI IHCTPYMEHTH
MporpamMyBaHHsT MOOUIBHUX 3aCTOCYBaHb Ta OCOOJHMBOCTI iX BUKOPHUCTaHHS B 3aJICKHOCTI BiJl BUMOI' 3aMOBHHKA, BMITH
obuparu Ta OOIpyHTOBYBaTH BHOIp MOB mporpamyBanHs Java ta Kotlin mis po3poOku MOOUTPHUX 3aCTOCYBaHb, BMITH
MIPOEKTYBATH, PEali30ByBaTh Ta IeMOHCTpyBaTH android-3acTOCYHKH, MPOBOAWTH TECTYBAaHHS CTBOPEHHX MOOLIBHHIX
3aCTOCYBAaHb.

3micT HaBuyaabHOI aucuuUTing. Buxopucranns Java ta Kotlin qms po3poOku MOOIIBHUX 3acTocyBaHb. | padiunuii
iHTepdeiic KopucTyBada MOOUIFPHMX 3aCTOCYBaHb, €IEMEHTH pO3MITKH. AJanTepd Ta CIHCKH, CTBOPEHHS
0araToCTOpiHKOBIX MOOLTEHUX 3acTOCyHKiB. PobOora MoOuThHHX 3acTtocyBaHb 3 0Oasamm manmx SQLite. Ilapcepw,
0araTornoTouHicTh 1 acHHXpoHHICTh. CepBiCH, IIMPOKOMOBHI MOBiAOMIICHHA. PoOoTa MOOUTBHMX 3aCTOCYHKIB 3
MyabpTUMenia. PoGota MobOiIpHIX 3acTOCYHKIB 3 Google Maps.

3anaHoBaHAa HABYAJbHA iSVIBHICTb: KUIBKICTH ayJUTOPHHUX TOOWMH — He MeHme 1/3 Bing 3araibHOI KiTBKOCTI
TOJMH, SIK1 3aIUIAaHOBAaH1 JUIs1 BUBYEHHS JUCIUILIIHA.

MeTtoau HaBYAHHSA: CIIOBECHI, HA0UYHi, MPOOJIEMHO-TIOMIYKOBI (JIEKIiT); MOSCHIOBAILHO-UTIOCTPATHBHI, MPaKTHYHI,
JOCTITHAIIBKI, 9aCTKOBO-TIONTYKOBI (JTaOOpaTOpHi 3aHSTTS), JOCTITHAIBKI, YaCTKOBO-TIONTYKOBI (caMocTiitHa poboTa:
IHIVMBITyaJIbHI 3aBJaHHS).

@opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHA. 3aXUCT J1a0OPATOPHMX PpOOIT, TPE3CHTAIlisl pPe3yJbTAaTiB BHUKOHAHHS
IHWBI Ty aTHOTO 3aBIaHHS, KOHTPOJIBHA POOOTA.

®opMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK
HaguyaabHi pecypeu:

1. O¢initina noxymenTarist aast po3poonukis min OC Android. URL : https://developer.android.com/docs.

2. Android Tutorial. URL : https://www.tutorialspoint.com/android/index.htm.

3. Neil Smyth. Android Studio Arctic Fox Essentials - Java Edition: Developing Android Apps Using Android Studio
2020.31 and Java : migpyunuk. Bugasaunreo eBookFrenzy, 2021. 778 c.

4. Bruce Eckel and Svetlana Isakova Atomic Kotlin. 2020. 514p. URL.: https://pdfcoffee.com/qdownload/atomic-kotlin-by-
bruce-eckel-and-svetlana-isakova-pdf-free.html.

5. Kyzema K. T. IlporpamyBanHss MOOIIBHUX TpHCTpOiB: HaBuanbHUid mocioHuk / K.T. Kysema. — Mukomnais: CI1J]
Pymsanesa I'. B., 2021. — 128 c.

6. Josh Skin, David Greenhalgh, Andrew Bailey Kotlin Programming: The Big Nerd Ranch Guide (Big Nerd Ranch
Guides) 2nd Edition. 2021. 541p.

7. MonyneHe cepemonuie a1 Hadanast MOODLE. URL.: https://msn.khnu.km.ua.

8. Enexponna 6ibsmioreka yriBepcurery. URL: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buxnanaui: KaHIAIaT ME1aroriyHuX HaykK, JIOLIEHT Kadeapu KH Cepriit [TETPOBCHKUIL;
Bukianayd kapeapu KH Mapuna MOJTHAHOBA



MPUKJIAHI IPOT'PAMHI MAKETH JJISA NIATPUMKU NPUAHATTS

PIIIEHDb
Tun JucHMILTIHA BHOiIpKOBa
OcsiTHiii piBeHb nepiuuii (bakaaaBpcbKuii)
Moga BUKIaJaHHSA yKpaiHCbKa
Kinbkicts mpu3nayenux kpeautie EKTC 8
dopma 3100yTTH OCBITH O4YHa JICHHA

Pesyabratu HaBuyanusi. CTyIeHT, SKUH YCITITHO 3aBEpIIVB BUBYCHHS TUCIUIUIIHM, Ma€: BMITH (HOpPMYITIOBATH 3aiadi
NPUHHSTTS PillleHh Yy 3arajbHOMY BHIJIS; OMaHyBAaTH TEOPSTUYHMMH U MPAKTUYHUMH 3HAHHSIMH, IO JAFOTh 3MOTY
BUKOPHCTOBYBaTH METOIM OOYMCIIIOBAIBHOIO iHTEJIEKTY, MAIIMHHOTO HAaBYAHHS, HEHpOMEPEKeBOi Ta HEHiTKOI 0OpOoOKH
JTAHUX, TEHETHYHOTO Ta €BOJIOIIMHOTO MPOTpaMyBaHHS Uil PO3B’S3aHHS 33/1a4 MPUHHATTA PIlIeHb; OCBOITH OCHOBHI
TIPUKIIAIHI TIPOTPaMHI MAKeTH Ta MPOrpaMOBaHI CEPETOBHUINA IS 3aCTOCYBAaHHS METOIIB Ta 3acO0IB IHTEIEKTYaILHOTO
aHaII3y J0 PO3B’SI3aHH 33/1a4 PUIHSATTS PillIeHb.

3MicT HABYANBHOI QUCUMILUTIHM. 3arajbHa 3aja4a NPUHAHATTS pillleHb: KpUTEpii, eBpUCTUYHI MeToau. BukopuctaHHs
MAKeTiB 13 3aKPUTOI0 JIIEH3I€I0 Ta BIAKPUTAM KOIOM Yy Tiporeci mpuitHATTa pimeHb. Deep Learning Toolbox —
HelipoMepexeBe MonenmtoBanHs. Neural Designer — mpoekTyBaHHSI HEHpOHHMX Mepex. Statistics and Machine Learning
Toolbox — peanizariisi MeToziB MalIMHHOTO HaB4aHHs. Strategy Table Tool — cTpykTypyBaHHs anprepHaTuB. Analytica —
po3pobiieHHs Ta Bi3yautizallis Moaeneit pirenb. Decidel T — GaratokpurepiaibHUI aHAI3 PIlICHb.

3anaHoBaHAa HABYAJbHA iSVIBHICTb: KUIBKICTH ayJUTOPHUX TOAWH — He MeHmre 1/3 Bin 3araibHOI KiTBKOCTI
TOJMH, SIK1 3aIUIAaHOBAaH1 JUIs1 BUBYEHHS JUCIUILIIHA.

MeToau HaBYAHHS: CJIOBECHI, HAOYHIi, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAIHHO-TFOCTPATHBHI, MMPAKTHYHI,
JOCTITHAIIBKI, 9aCTKOBO-TIONTYKOBI (JTaOOpaTOpHi 3aHSTTS), JOCTITHUIBKI, YaCTKOBO-TIONTYKOBI (caMocTiitHa poboTa:
IHAVBITyallbHI 3aBIaHHS).

@opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHS. 3aXUCT J1a0OPATOPHMX PpOOIT, TPE3CHTAIlisl pPe3yJbTAaTiB BHUKOHAHHS
IHMBI Ty aJIbHOTO 3aBIaHHS, KOHTPOJIBHA pOOOTA.

®opMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK
HaguyauabHi pecypeu:

1. Applied decision-making: Applications in computer sciences and engineering / A. Rodriguez et al. Cham, Switzerland :
Springer, 2019. 215 p.

2. Tepentres O. O., Henemboscbkuit M. M., Kuisebka K. 1., Cepnincbka O. I. MeToan eKCriepTHUX OLIIHOK B CHCTEMax
NPUHHATTS pilieHb : Hapy. noci0. KuiB : M-Bo ocBiTh 1 Hayku Ykpainu, KuiBCbkuii HalliOHaIbHUHA YHIBEpCUTET
OyniBauITBA 1 apxiTexTypH, 2020. 116 c.

3. Fouss F., Saerens M., Shimbo M. Algorithms and models for network data and link analysis / 2nd ed. Cambridge:
Cambridge University Press, 2020. 547 p.

4. Monynbhe cepenouine s Hapdanast MOODLE. URL: https://msn.khnu.km.ua.

5. Enextponna 6ibmioreka yriBepcurery. URL: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buknagau: noxrop ¢dinocodii, crapumii Buknagay kadenpu KH Ilasno PAIIOK



AKICTb IPOI'PAMHUX CUCTEM

Tun AuCHUNITiHA BHOIpKOBa

OcgiTHiii piBeHb nepiuuii (bakaaaBpCchKuii)
MoBa BuKJIaJaHHSA yKpaiHCBbKa

Kinbkicts mpuznavyenux kpeautis EKTC 8

dopma 3100yTTH OCBITH OYHa JICHHA

PesyabraTn HapyaHHsl. CTyAeHT, SKHMH YCIIIIHO 3aBEPIIMB BUBYEHHS IUCIMIUTIHM, TTOBHHEH: 3HATH IIAXOM 1O
3a0e3MeueHHs SIKOCTI IPOrpaMHHX MPOAYKTiB, BOJIOAITH XapaKTEPUCTHKAMH Ta MOACISIMU SIKOCTI TIPOrPAMHUX TPOIYKTIB;
BMITH 3aCTOCOBYBATH MOJIETI SIKOCTi; BMITH OLIIHIOBaTH (DYHKIIOHAIBHY MPUIATHICTh Ta KOPEKTHICTh MPOTrPAaMHU; BOJIOAITH
HaBUYKaMU Kiacudikaiiii 300iB Ta BiJMOB; BU3HAYATH HATIPALIOBAHHS JI0 BiIMOBH.

3MicT HABYAJIBHOI AUCHMILIIHU. Moperni sikocti. CTpyKTypa Momeni sikocTi. Mopaenb SKOCTI MiJ Yac 3aCTOCYBaHHSI.
Mogensb sikocTi npoaykty. LlinboBi 00’€kTH Mogmenel sSKOCTi. 3acTOCyBaHHS MOJENI SKOCTI. XapaKTEPUCTHKH SKOCTI
mporpaMHOro TpoaykTy. @yskmioHampHICTh (functionality). Hamifimicts (realibility). Ilpaxtuunicts (usability).
Edextusnicts (efficiency). CynpoBomkyBanicTh (maintainability). Ileperocumicts (portability). KomriekcHi moka3HuKH
SKOCTI MPOrpaMHUX NPOAYKTiB. Monenb mpolecy OLIHIOBAaHHS SKOCTI MPOrpaMHHX IMPOAYKTIB. 3aCTOCYBaHHS MOJENI
AKOCTI Jy1si BuMiproBaHHs. DyHKUioHanbHa mpuaatHicTs. KopekTHicTs mporpamu. HaniiiHicts mporpamu. Knacugikaris
300iB Ta BigMoB. CTIMKICTh Ta BiJIHOBJIIOBAHICTH IPAaIe3NaTHOTO CTaHy MPOTpaMHMX NPOAYKTiB. HamparroBanHs Ha
BiZIMOBY.

3aniaHoBaHA HABYAJIbHA MisUIBHICTB: KUIBKICTh ayJUTOPHUX TOAMH — HE MeHIe 1/3 Bin 3arajibHOT KUTBKOCTI
TOIMH, SIK1 3aIlJIAHOBAHI JIJI1 BUBYCHHS TACIIUILTIHY.

MeTtoau HaBYAHHS: CJIOBECHI, HAOYHI, MPOOIEMHO-TIOMIYKOBI (JIEKIil); MOSCHIOBAIHHO-UTFOCTPATHBHI, MMPAKTHYHI,
JOCIIIHHULIBK], YaCTKOBO-TIOLIYKOBI (J1a00paTOpHIi 3aHATTA), AOCTITHUIbKI, YaCTKOBO-IIOLIYKOBI (CaMOCTiiiHa poOoTa:
IHAWBITyallbHI 3aBIaHHS).

@opMH OLIHIOBAHHA PE3YJILTATIB HABYAHHA. 3aXHCT J1A0OpaTOpHMX pOOIT, Tpe3eHTallis pPe3ybTaTiB BHKOHAHHSI
IHWMBI Ty aTbHOTO 3aBIaHHS, KOHTPOJIBHA POOOTA.

dopma ceMecTPOBOI0 KOHTPOJIIO: 32TIK
HaguanbHi pecypcu:

1. Hapitiaicts cucteM: JlabopaTtopHuil IPakTUKYM TSl CTyIeHTIB crierianbHocTi "Komm totepri Hayku'" / O.A. Ilaciunuk,
P.B. Copoxkatuit, T.K. Ckpunauk. — Xmenpuunpkuit: XHY, 2019. — 154 c.

2. MoayabHe cepezosure i Hapuanas MOODLE. URL: https://msn.khnu.km.ua.

3. Enexponna 6ibmioreka yriBepcurery. URL: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buknianau: KaHIUAaT TEXHIYHUX HayK, noueHT kapenapu KH Onexcanap [TACIYHUK



Marictp

MAIIMHHA OBPOBKA COIIIAJIBHUX EMOIINI

Tun JucHMILTiIHA Bubipxora

PiBenb BHIIOI OCBiTH Hpyruii (Maricrepcbkuii)
MoBa BUKJIaJaHHSA YkpaiHcbka

Kinbkicts BcTanoBJgennx kpeautiB EKTC 8

dopma 3100yTTH OCBITH Ouna neHHA

Pesyabratn HaBuanusi. [liciisi BUBYEHHS IUCLMIUIIHA CTYAEHT Mae: 3HAaTH TEPMIHOJIOTIIO NpeAMETHOI chepu BUBUCHHS,
Cy4YacHHMH CTaH Ta MEPCHEeKTUBHI HAIIPSIMKH MaIIMHHOI OOPOOKH COLialbHUX €MOIIii; 3HaTH TEOPII0 JIFOJCHKUX EMOLH (IK BOHH
BUHUKAIOTh 1 BIUIMBAIOTh HA Ii3HAHHSA Ta COI[iAJIbHE CEPCIOBHIIC); MPOBOAUTH aHANi3 Ta MOCTIKCHHS COILIaJbHHUX EMOIIii;
BOJIOZIITH MeToAaMu (hopMaJtizanii, po3ni3HaBaHHS Ta CHHTE3y eMOLIIHOT MOBEAIHKH, @ TAKOXK BMITH 3aCTOCYBATH iX 710 pPO3pOOKH
ONATKIB; OTpHMAaTH 06a3y 3 Teopii Ta MPaKTUKKA OOYHMCIIOBAIBEHOI TEXHIKH, OPi€HTOBAHOI Ha JIFOAWHY, OCKUIEKHA BOHA TIOB’s3aHa 3
MPUHHATTAM PIllIeHb B cepi COiaTbHOI TOBEIIHKH.

3MicT HaBYAABbHOI AUCHHMILIIHM. BeTyn 10 aQeKTHBHHX KOMIT IOTEPHHUX TEOPid BUKIMKAHHS €MOIi. TexHiKH po3mi3HaBaHHI
emoniii. TexHiku cuHTe3y emomiid. KorHITHBHE Ta eMoOIliiiHE MOAETIOBaHHA. AJNTOPUTMH Ta IHCTPYMEHTH pO3IIi3HABAHHS.
[lmanyBaHHS Ta aHaNi3 E€KCIEPUMEHTIB 3 JOCIIIKEHHS comianbHuX eMorii. Etuuni mutanas B LIl Moneni BHKIHKY eMOMiH.
KoruituBHi Hacmiaku emoriii. OOYHCIIOBANFHI METOAM BHUMIPIOBAaHHSA a00 pEryIoBaHHA (OPM TIPEACTaBICHHS EMOIIH.
PerymroBanHs emoriii. ExcriepuMeHTanbHHUN IUIaH, METOAOJNIOTISA Ta aHaii3. MallMHHE BHUPaXCHHS EMOILIHA. AHai3 MIMIK{
CIPUAHAITTS eMoliii. Po3mi3HaBaHHS eMOIliii: eMoIii B TeKkcTi. Po3misHaBaHHs eMolliii: eMorii Ha o6nuu4i Ta Tiji. Po3misHaBaHHS
eMoIriii: eMoIlii B MOBi. Po3mi3HaBaHHS €MOIIii: MyJbTHMOAAJIbHI TEXHIKM Ta MAIlMHHE HaBYaHHSA. EMomii Ta corjagpHa
B3aeMOIis, 0OMaH 1 MaHimyJsiiii. B3aeMoBimHOCHHM Ta colliajibHa B3aeMoIisi. EMOIIHHUIA 3BOPOTHHMIA 3B’ 30K Ta HAJIAIIITOBAHICTb.
Ecretnuni emouii. €1uHa Teopis My3n4HHX emouiil. OcoOHCTICTh 1 KyJnbTypa. ABTOMAaTHYHE PO3Mi3HABAHHS OCOOHMCTOCTI,
CHPHUMHSATTS, CUHTE3.S YTIepeIKEHICTh 1 €THKa 3aCTOCYBaHHS a)eKTUBHOTO OOUNCIICHHSI.

3amiaHoBaHa HABYAJIBHA MiSUVIBHICTH: KUTBKICTh ayIWTOPHUX TOMUH - He MeHme 1/3 Bing 3araibHOI KiIBKOCTI TOAWH, SKi
3aIUIAHOBAHI U1 BUBYEHHS JUCHUIIIIHY.

MeToan HABYAHHS: CIOBECHI, HAOYHI, MPOOJIEMHO-TIONIYKOBI (JIEKIIii); MOSACHIOBAILHO-UTIOCTPATHBHI, IPAaKTHIHI, JOCIITHHIIBKI,
YaCTKOBO-TIONIYKOBI (JJa0OpaTopHi 3aHATTS), JOCHTiTHUIEKI, YaCTKOBO-TIONTYKOBI (caMOCTiiiHa poOoTa: iHANBITya bHI 3aBJAHHS).

@opMu OUIHIOBAHHSI Pe3YJILTATIB HABYAHHS. 3aXUCT JlabopaTopHUX pOOIT, MPE3eHTAIls] pPe3yJbTaTiB BHUKOHAHHS
IHIMBIMyaTbHOTO 3aBIaHHA, KOHTPOJIBbHA po0oTa.

®opma ceMeCTPOBOT0 KOHTPOJIIO: 3alliK
HaguaJbHi pecypcu:

1. l'opoxoBarcekuii  B.O., T'ageupka C.B. Cratuctudne oOpoOJieHHS Ta aHali3 JaHUX y CTPYKTypHUX Merojax Kiacudikarii
300paxens (MoHorpadis), Xapkis, @OII ITanos A.H., - 2020. - 128 ¢. URL: http://openarchive.nure.ua/handle/document/12349.
2. Tian, Leimin, Sharon Oviatt, Michal Muszynski, Brent C. Chamberlain, Jennifer Healey, and Akane Sano. Applied Affective
Computing. 1st ed. Vol. 41. New York, NY, USA: Association for Computing Machinery, 2022. URL:
https://www.morganclaypoolpublishers.com/catalog_Orig/samples/ 9781450395939 sample.pdf

3. Fernandez-Caballero, Antonio, Pascual Gonzilez, Maria Lopez, u Elena Navarro, pexn. Socio-Cognitive and Affective
Computing. MDPI - Multidisciplinary Digital Publishing Institute, 2018. URL. https://doi.org/10.3390/books978-3-03897-199-3
4. Geetha, S., Karthika Renuka, Asnath Victy Phamila, Karthikeyan N . Principles and Applications of Socio-Cognitive and
Affective Computing. 1GI Global, 2022 URL: https://www.igi-global.com/book/principles-applications-socio-cognitive-
affective/286674.

5. Garg, Muskan, u Deepika Koundal. Emotional AI and Human-Al Interactions in Social Networking. Elsevier, 2023. URL:
https://www.elsevier.com/books/emotional-ai-and-human-ai-interactions-in-social-networking/garg/978-0-443-19096-4

6. MoaynbHe cepenosuiiie it HaBdauas Moodle. URL: https://msn.khmnu.edu.ua/

Buxisiaga4: 1oxktop TeXHIYHUX HayK, noreHT kadenpu KH Emyapn MAH3IOK



TEXHOJIOI'IA BJIOKYENH B IHOOPMAIIIMHUX CUCTEMAX

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOL OCBiTH Hpyruii (MaricTepchKuii)
MoBa BUKJIAJAHHS YkpaiHcbka

KinbkicTs BecTanoBiiennx kpeautis EKTC 8

®opma 3100yTTH OCBiTH Ouna fneHHa

PesyabTraT HaBuyaHHs. CTy[CHT, SKW YCIIIIHO 3aBEPIINB BUBUYCHHS AWCIMIUIIHU, TIOBHHCH: 3HAMU
TEOPETHYHI 3acajiy Mo0y10BM OJIOKYEHHIB 13 OpraHi3alliitHUMH Ta METOAOJOTIYHUMH OCHOBAMH TEXHOJIOTI,
6Mimu BUKOHYBaTH OOTPYHTYBaHHS BHOOPY HAsABHHUX IMPOTPAMHUX Ta TEXHIYHUX 3aCc00iB OJOKYECHH It
MOOYIOBM CHUCTEM PI3HOTO (DYHKIIIOHAIBHOTO MPU3HAYCHHS, 080700imu OCHOBHUMHU 1HCTPYMEHTAIbHUMH
3acobamu it OJOKYEHHIB Ta OCOOJNMBOCTSAMH iX 3aCTOCYBaHHS IS PO3B’S3KY 3a7ad B CY4YacHUX
opraHizamiiiHuX, TeXHIYHUX, IPUPOTHAYHUX 1 COIIATbHO-CKOHOMIYHUX 1HPOPMAIIMHIX CUCTEMAaX.

3MicT HaBYAbHOI AMCcHUILTIHU. Brokueiin apxiTektypa. OCHOBH TE€XHOJIOTiH, OCHOBHI NPUHIMIIA POOOTH
Ta ocHOBHI ardopmu OnokueitH. [TpukimanHi acriektu TexHoorii 6mokderiH. [IyOmiyHuil Ta MpUBaTHUIMA
OonmokueiiH. brnokueitn koHceHncyc. [lemeHnrtpamizoBani 3acTocyHKH. CTBOpEHHS KOPHCTYBAallbKHUX
3aCTOCYHKIB. 3aCTOCYBaHHS TEXHOJOTil OJOKueiiH y ¢iHaHCOBOMY cekTopi. biokdeiiH TtexHosorii B
MeauiuHi. biokueiiH B nepxaBHOMY CEKTOpPi Ta Ha MiXKJep>KaBHOMY piBHI. HallioHa/ibHa BaitoTa Ha OCHOBI
OJ10KUeHH-TeXHOJIOT1i. 3aCTOCYBaHHS OJOKYEHH TEXHOJIOTIT Yy TPAaHCIIOPTI Ta JOT1CTULI.

3anjiaHoBaHa HaBYaJbHA AiSVIBHICTH: KUIBKICTh ayJAMTOPHUX TOAMH - He MeHmie 1/3 Big 3araibHOl
KIJIBKOCTI TOMH, SIKI 3aIlJJAaHOBAHI )11 BUBUYEHHS TUCIIAILIIHH.

MeToau HaBYAHHS: CJOBECHI, HAOYHi, NMPOOIEMHO-TIONIYKOBI (JIEKIii); MOsSCHIOBAIILHO-IJTFOCTPATHBHI,
MPAaKTUYHI, JOCIIIHULBKI, YACTKOBO-TIONIYKOBi (JTAOOpAaTOpHi 3aHSATTS), AOCIITHHUIIbK], YaCTKOBO-TIONTYKOBI
(camocriiiHa poOoTa: IHIMBIAYaIbHI 3aBJJAHHSA).

@opMH OU[IHIOBAHHSI Pe3yJILTATIB HABYAHHA. 3aXUCT Ja0OpPATOpPHUX POOIT, Mpe3eHTalis pe3yJbTaTiB
BUKOHAHHS 1H/AMBITyaJbHOI'O 3aBAaHHs, KOHTPOJIbHA po0oTa.

dopma ceMecTPOBOr0 KOHTPOJIIO: 3aITiK.
HagsuaubHi pecypen:

1. JTon Tenckott, Anekc Tenckort. brokueitn-pesoaroris. Bua-so "Jlitonuc", 2019, 492 c.

2. KpaBuenko II. broxueiin 1 nenentpanizonani cucremu. Y. 1 — Xapkis: [IPOMAPT, 2019. — 452 c.
3. KpaBuenko I1. biokuelin 1 genentpanizosani cuctemu. Y. 3 — Xapkis: [IPOMAPT, 2020. — 306 c.
4. MonynbHe cepenonuiiie st Hapdanus Moodle URL: https://msn.khmnu.edu.ua

Bukiaga4: kanauaat TexHiuHUX Hayk, AoteHT kadeapu KH Onexkcannp [TACIYHUK



ITOCTAHOBKA EKCIIEPUMEHTIB TA OBPOBKA PE3YJIBTATIB HAYKOBHUX

JOCJ/IIKEHDb
Tun JucHMILTIHA Bubipxora
PiBenb BHIIOI OCBiTH Hpyruii (Maricrepcbkuii)
MoBa BUKJIQJaHHS YkpaiHcbka
Kinbkicts BcTanoBJgennx kpeautiB EKTC 8
dopma 3100yTTH OCBITH Ouna neHHa

PesyabraTtn HaByanus. CTyneHT, SKUH YCIIIIHO 3aBEpIINB BUBYCHHS AMCIMIUIIHY, TTOBHHEH: BOJIOIITH METOJAMH
MOLIYKY JIXKEpell, [0 MICTITh HAyKOBO-TEXHIUHY iH(OpMalito 3 TEMHU IOCTIIKECHHS CBOEI CIELiaIbHOCTI; pO3YMITH
OCHOBHI METOJH IOCTiIKEHb, 3aKOHOMIPHOCTI OpraHi3amii AOCHiAHWIBKOI MiSUIBHOCTI Ha Pi3HMX eTamax; HaOyTu
TEOPETHYHNX Ta MPAKTHYHUX HABUYOK aHAJI3y Ta EKCIIEPUMEHTAIBHOTO JOCTIDKCHHS METOIIB, alTOPUTMIB, IPOTpam
amapaTHO- MPOTPAMHHUX KOMITIEKCIB Ta CHCTEM; OBOJIOHITH Cy9aCHUMH 1HCTPYMEHTAMH i MPOTPaMHUMH 3aCO0aMH IS
pO3B’sA3Ky 3amad  kimacudikailii, Kiactepusallii, MPOTHO3YBaHHS Ta OINTUMIi3allii; OCBOITM OCHOBHI MPHKIIAJHI
MaTeMaTHYHI MMakeTH Ta MPOrpaMOBaHi cepeoBUINA A1l 3aCTOCYBaHHS METO/IIB Ta 3aCO0IB CTATUCTUYHOIO aHaJi3y 10
00pOOJICHHS pe3yIbTaTiB HAYKOBUX JOCHTIKEHb.

3mict HaByanpHoi Aucuumiinu. CyyacHa Hayka Ta HAyKOBI JOCHipkeHHs. Teopiss MOXHOOK B HAyKOBOMY
excriepuMeHTi. MeTa 1 3aBaHHsI HAYKOBOTO JOCIIPKEHHS. MaTeMaTH4He Ta KOMIT I0TepHe MOJISTIOBAHHS B HAYKOBHUX
nocnimkeHHsx. HamamryBanus pobodoro cepemoBumia 3 PyTorch. HeiipomepexxeBa kiacudikallis 3a JTOTOMOTOO
PyTorch. CrtBopenns nHabopy manumx 3 torch.utils.data.Dataset. Momymi B cepemoBumii PyTorch. Monitopunr
HayKoBUX ekcriepuMeHTiB 3 Tensorboard Ta MLFlow. Peanizanis HaykoBoro gociipkenHs B cepenosuiii PyTorch.
PosropranHs Ta BpoBaKeHHS] HEHpoOMepeKeBUX Moeiel B cepenosuii PyTorch.

3aniaHoBaHa HABYAJIbHA TisVIBHICTD: KUTBKICTh ayAUTOPHUX TOJUH - He MeHIe 1/3 Bix 3araipHO{ KiIBKOCTI TOJIWH,
SIK1 3aIUIAHOBAHI I BUBYCHHS IUCIUAIUIIHHA.

MeTtoau HaBYAHHS: CIIOBECHI, HAOYHi, MPOOJIEMHO-TIONIYKOBI (JIEKIii); TMOsSCHIOBAIBLHO-UIIOCTPATHBHI, MPaKTHYHI,
JOCTITHAIIBKI, 9aCTKOBO-TIONTYKOBI (JTaOOpaTOpHi 3aHSTTs), JOCTITHUIBKI, YaCTKOBO-TIONTYKOBI (caMocTiitHa poboTa:
IHAVBITyallbHI 3aBIaHHS).

@opmMu OUiHIOBAHHS Pe3yJbTATIB HABYAHHSA. 3aXUCT JJAOOPAaTOPHHUX POOIT, MpE3eHTAIlisl Pe3yJbTaTiB BUKOHAHHS
IHMBITyaJIbHOTO 3aBJIaHHs, KOHTPOJIbHA POOOTa.

®opMa ceMeCTPOBOI0 KOHTPOJIIO: 3aJiK
HaguyanbHi pecypeu:

1. Mocitok O.O. llltyunuit inTenexT: Beryn 10 MammmHHOTO HaBYaHHS: HABYAIBHO-METOJAMYHHUN MOCIOHUK / 3a perl.
M.O. Mengsenesoi, 1.C. Minris. Xuromup: Bung-Bo XKIAY im. IBama ®panmka, 2019. 76 c. URL:
http://eprints.zu.edu.ua/32982/

2. Deisenroth M.P., Faisal A.A., Ong C.S. Mathematics for machine learning. Cambridge: Cambridge University
Press, 2020. 412 p. URL.: https://mml-book.github.io/book/mml-book.pdf

3. Treveil M. Introducing MLOps: How to scale machine learning in the enterprise. O’Reilly Media, Inc., 2020. 185
p. URL.: https://bit.ly/3yWYWnB

4. Raschka S., Liu Y., Mirjalili V. Machine learning with PyTorch and Scikit-Learn: Develop machine learning and
deep learning models with Python. Birmingham, UK: Packt Publishing Ltd., 2022. 770 p. URL:
https://github.com/rasbt/machine-learning-book

5. MoayneHe cepenosuiie st Hauanus Moodle. URL: https://msn.khmnu.edu.ua/

Bukaanau: gokrop dinocodii, crapmmii Buknagay kapenpu KH IMasmo PAJIIOK.


http://eprints.zu.edu.ua/32982/
https://mml-book.github.io/book/mml-book.pdf
https://bit.ly/3yWYWnB
https://github.com/rasbt/machine-learning-book
https://msn.khmnu.edu.ua/

CONDUCTING EXPERIMENTS AND PROCESSING THE RESULTS OF
SCIENTIFIC RESEARCH

Type of the discipline Selective
Educational level Second (master)
Language of teaching English

The number of ECTS credits established 8.0

Forms of education Daytime

Learning outcomes. A student who has successfully completed the study of the discipline must: possess methods of
searching for sources containing scientific and technical information on the topic of research of his specialty; to
understand the main methods of research, regularities of the organization of research activities at different stages;
acquire theoretical and practical skills of analysis and experimental research of methods, algorithms, programs of
hardware and software complexes and systems; master modern tools and software for solving classification,
clustering, forecasting, and optimization problems; master basic applied mathematical packages and programming
environments for applying methods and means of statistical analysis to processing the results of scientific research.

Content of the discipline. Modern science and scientific research. The theory of errors in a scientific experiment. The
purpose and tasks of scientific research. Mathematical and computer modeling in scientific research. Setting up a
working environment with PyTorch. Neural network classification using PyTorch. Creating a dataset from
torch.utils.data.Dataset. Modules in the PyTorch environment. Monitoring scientific experiments with Tensorboard
and MLFlow. Implementation of scientific research in the PyTorch environment. Deployment and implementation of
neural network models in the PyTorch environment.

Planned educational activity: number of classroom hours — not less than 1/3 of the total number of hours planned for
studying the discipline.

Methods of education: verbal, visual, problem-solving (lectures); explanatory and illustrative, practical, research,
partly research (laboratory classes), research, partly research (independent work: individual tasks).

Forms of evaluating learning results: protection of laboratory work, presentation of individual task results, control
work.

Form of semester control: credit.

Educational resources:

1. Mosiiuk O.0O. Shtuchnyi intelekt: Vstup do mashynnoho navchannia: navchalno-metodychnyi posibnyk / za rets.
M.O. Medvedievoi, I.S. Mintiia. Zhytomyr: Vyd-vo ZhDU im. Ivana Franka, 2019. 76 s. URL:
http://eprints.zu.edu.ua/32982/

2. Horokhovatskyi V.0O., Tvoroshenko I.S. Metody intelektualnoho analizu ta obroblennia danykh: navch. posib. / za
rets. V.0. Filatova, O.A. Vynokurovoi. Kharkiv: KhNURE, 2021. 92 S. URL:
https://openarchive.nure.ua/server/api/core/bitstreams/2e55d639-52fd-48d9-b7b7-14989f49f291/content

3. Vitchenko A. O., Vitchenko A. Yu. Osnovy naukovykh doslidzhen u vyshchii shkoli : pidruch. Kyiv : FOP
Yamchynskyi o.v,, 2020. 272 s. URL:
https://enpuir.npu.edu.ua/bitstream/123456789/33269/1/0snovy_Naukovykh_Doslidzhen.pdf

4. Zawacki-Richter O. Systematic Reviews in Educational Research: Methodology, Perspectives and Application.
Wiesbaden : Springer Nature, 2020. 161 p. URL.: https://link.springer.com/book/10.1007/978-3-658-27602-7

5. Modulne seredovyshche dlia navchannia Moodle. URL: https://msn.khmnu.edu.ua/

Lecturer: Doctor of Philosophy, senior lecturer Pavio RADIUK.



MIKPOCEPBICHA APXITEKTYPA JJIS1 PO3POBKU BEBCUCTEM

Tun qucHUILTiHA Bubipkosa

PiBenn BUIIOI OCBiTH Hpyruii (Maricrepchkuii)
MoBa BUKJIAJAHHS YkpaiHcbka

KinbkicTs BecTanoBiiennx kpeautis EKTC 8

®opma 3100yTTH OCBiTH OuHna neHHa

PesyabTaTn HaBuyaHHA. CTyJeHT, SKMH YCHIIIHO 3aBEpIIMB BHBUYEHHS AMCLMUIUIIHM, MOBHUHEH: 3HATH
npodeciiHy TEpMIHOJIOTII0, CyYacHHH CTaH Ta TEPCIEeKTUBHI HaNPsSMKH PO3BUTKY MIKPOCEpPBICHOT
apxiTeKTypu IJsl pO3pOOKM BeO-CHCTEM; BMITH TPOEKTYBaTH Ta CTBOPIOBATH MIKPOCEPBICHI CHCTEMH
KOPIIOpAaTHBHOTO Npu3HaYeHHs Ha ocHOBI 1uatdopmu .NET Core; BONOIITH TEXHOIOTISIMA Ta METOJAMH
posropTanHsa MikpocepBiciB 3a npomomoroto Azure DevOps Ta konteitnepusaiii Docker; po3pobmsti
CKJIQJHI, l€papxiyHi Ta pO3MOAIICHI CHUCTEMH JuIsi TOoTped Oi3Hecy Ta OKpeMHUX KOPHUCTYBadiB,
BUKOPUCTOBYBATH IPpU MOOY/I0BI MIKPOCEPBICHUX CUCTEM CYYacHi CEpeOBHUIIA PO3POOKH.

3MmicT HaBYAJBHOI AUcHUILTIHU. MikpocepBicHa apxiTekTypa. [lepeBaru i Hemomiku MikpocepsiciB. Ors
cydacHux miardopm s ctBopeHHs MikpocepBiciB. Ctek Texnomoriii .NET Core mist MikpocepBiciB.
OpeiimBopk Nancy. Cranmapr OWIN. IlpoektyBanHs Oi3Hec-moriku B Mikpocepsicax. [IpoekTyBaHHA
JOMEHHOI MoJieli 3a jonoMoror mabdimony Arperat 3 Domain Driven Design (DDD). 36epiranns nanux
MikpocepBiciB. B3aemonis MikpocepBiciB. Peamizamlis 3anuTiB B MIKPOCEpPBICHIM  apXiTEKTYypi.
Iadpactpykrypa Azure mist posropraHHs MikpocepsiciB. Konreitnepusamist B Docker. Kongirypysanus
npoekrta Azure DevOps.

3aniaHoBaHa HAaBYaJbHA [islJILHICTB: KUIBKICTh ayJUTOPHUX TOJWH - He MeHIIe 1/3 Bix 3aranbHOl
KIJIBKOCTI TOMH, SIKI 3aIlJJAaHOBAHI )11 BUBUYEHHS TUCIIAILIIHH.

MeToaum HaBYAHHS: CJOBECHI, HAaOYHi, MPOOJIEMHO-TIONIYKOBI (JIEKIii); MOsSCHIOBAIILHO-1JTFOCTPATHBHI,
MPAKTUYHI, JOCHIIHUIBKI, YaCTKOBO-TIONIYKOBI1 (J1aOopaTOpHi 3aHATTS), AOCIHIIHUIBK], YaCTKOBO-TIOLTYKOBI1
(camocriiiHa po0oTa: iHAMBIAYyaIbHI 3aBJJaHHS).

@opMu OLIIHIOBAHHSI Pe3yJbTATIB HABYAHHA. 3aXHCT J1A0OpAaTOPHUX POOIT, Mpe3eHTAallisl pe3yNbTaTiB
BUKOHAHHS 1HAWBIAyalbHHUX 3aBJIaHb, KOHTPOJIbHA pOOOTA.

®opma ceMecTPOBOr0 KOHTPOJIIO: 3aIiK
HaBuaabHi pecypcu:

1. Christian Horsdal, Microservices in .NET Core: with examples in Nancy. 1st Edition. 2017. — 352 p.
2 Newman Sam, Monolith to Microservices. — O’Reilly Media, 2020. — 256 p.
3. Richardson Chris. Microservices Patterns: With Examples in Java. 1st edition, Manning, 2018.
4 Cole Matt R., Hands-On Microservices with C#: Designing a Real-World, Enterprise-Grade Microservice
Ecosystem with the Efficiency of C# 7. Packt Publishing, 2018.
5. Newman, Sam, Monolith to Microservices: Evolutionary Patterns to Transform Your Monolith. 1st
edition, O’Reilly Media, 2019.
Aroraa Gaurav, Hands-On Microservices with C# 8 and .NET Core 3. Packt Publishing, 2020.
Monyaste cepenosuie. URL: https://msn.khnu.km.ua/.
8. Enextponna 6i6miorexa. URL: http:/lib.khmnu.edu.ua/asp/php_f/plage_lib.php.

No

BukJ1a1a4; KaHIUAaT MeJjaroriviux Hayk, noueHT kapeapu KH Cepriit IETPOBCHKUIA


https://msn.khnu.km.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

IMPOEKTYBAHHSA PO3IIOAIVIEHUX BA3 TAHUX TA 3HAHD

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOL OCBiTH Hpyruii (MaricTepchKuii)
MoBa BUKJIAJAHHS YkpaiHcbka

KinbkicTs BecTanoBiiennx kpeautis EKTC 8

®opma 3100yTTH OCBiTH OuHna fneHHa

PesysabTatn HaBuyanusi. CTy[eHT, SIKMH YCHIIIHO 3aBEPIUMB BUBUCHHS NUCLMIUIIHM, NMOBUHEH 3HATH LT 1 MpaBmia
BUKOPHUCTaHHS PO3MOAUICHOT TEXHOMOTIT B iHQOpMalifHUX CHCTEMaX, €Tallll MPOEKTYBAaHHS PO3NOAUICHMX 0a3 MaHUX,
cxeMd (pyHKIIOHATEHUX MOYKIIBOCTEH Ta PI3HOBHIH PO3IOJICHHX CHCTEM, METOJV MPOEKTYBAHHS PO3MOIUICHHX 0a3
JAHUX, MOJET PO3MOIiIICHOI OOpPOOKM MaHWX, TPHHIMAIIN CTBOPEHHS PO3MOMUICHHX 1 OaraToBUMIpHMX 0a3 MaHHX,
apXiTeKTypy cepBepiB posnofiieHoi 6azu maHux. llicns omaHyBaHHS Kypcy CTYACHTH TOBHHHI BMITH IIPOEKTYBaTH
JiarpaMy  pO3TOJIEHOI CTPYKTYpH Ta JaTalloTidyHi MOJeNi pO3MofiieHnx ©0a3 AaHux 1 0a3 3HaHb, MPOrPaAMHO
peamizoByBatn ix 3acobamu CKB/| Ta 3abesmedyBatéi X TOmambplle TPUKIAJHE BHUKOPHCTAHHS KIIIEHTCKAMH
ABTOMATH30BaHUMH iH(POPMAITIHHIMHI CHCTEMaMH.

3MmicT HaBYaabHOI aucHMIUIiHM. PosmomimeHa o0poOka manwmx. PosmomimeHi Momeni B TexHomorii 0a3 JaHWX.
Posnapanenene BUKOHAaHHs 3alUTiB. APXiTEKTypa cepBepa po3moinieHoi 0a3u ganux. PiBHI posnoxineHoi oOpoOKu
naHux. [IpUHIMIM CTBOPEHHS PO3MOAUICHUX 0a3 JaHMX. MeTonu MPOEKTYBaHHS PO3NOJiicHuX 0a3 manux. [IpobGiemu
posnoninenux cucteM. 3acoou SQL mnst posnoaineHnx cucteM. TexHomoris po3moisiennx 0a3 manux. bararoBumipna
Mozens aannx Ta OLAP 3aco6u. PosnomineHi cxoBHIa JaHUX Ta pO3MOAiTeHi 0a3n 3HaHb. EnemeHTH GaraTroBUMIipHOT
MOJICT JIaHMX Yy PO3IOJUICHUX CHUCTEMax JaHuX. bilokueiH Ta po3moxmiieHi 0asu gaHux. CyMiCHE BHUKOPHCTaHHS
iHdopmaniiianx cucrem i TexHonorii OLAP. CymicHe BUKOpHCTaHHS Pi3HMX MOJIeNel JaHuX.

3aniaHoBaHAa HABYAJIbHA TisVIBHICTh: KiJIBKICTh ayJAMTOPHUX TOJUH - HE MeHIIe 1/3 BiJ 3arajibHOI KIJILKOCTI TOJIMH,
SIK1 3aIUIAHOBAHI I BUBYCHHS TUCIUAIUIIHHA.

MeToau HaBYAHHA: CIIOBECHI, HA0YHI, MPOOIEMHO-TIONIYKOBI (JIEKIIii); MOsSCHIOBATHHO-LIIOCTPATHBHI, MPaKTHYHI,
JOCTITHAIIBKI, 9aCTKOBO-TIONTYKOBI (JTaOOpaTOpHi 3aHSTTS), JOCTIHUIBKI, YaCTKOBO-TIONTYKOBI (caMocTiitHa poboTa:
IHAVBITyallbHI 3aBIaHHS).

@opMHu OUIHIOBAHHS Pe3yJbTAaTiB HABYAHHSA. 3aXHCT JIADOPATOPHHUX pOOIT, IMOTOYHA KOHTPOJBHA pOo0OTa,
Mpe3eHTallis Pe3yIbTaTiB BHKOHAHHS 1HAWBITyaTbHOTO 3aBIaHHS, KOHTPOJIbHA POOOTa.

®opma ceMecTPOBOI0 KOHTPOJIIO: 3AJTiK
HaguyanbHi pecypeu:

1. Dong Y., Ifrim G., Mladeni¢ D., Saunders C., S. Van Hoecke. Machine Learning and Knowledge Discovery in
Databases: Applied Data Science and Demo Track: European Conference, ECML PKDD 2020, Ghent, Belgium,
September 14-18, 2020, Proceedings, Part V.. Lecture Notes in Artificial Intelligence. — Springer Nature, 2021. — T. 12457.
URL.: https://books.google.com.ua/books?id=WhwgEAAAQBAJ

2. Slpues B.IL  Posmomineni 0a3u  jgaHux: HaByanbHWid  mociOnuk.  Kwis. 2018, 97 «c¢. URL:
https://dut.edu.ua/uploads/l_1754 30359302.pdf

3. Hemumenko M.A BgenmenHs B cydacHi 0asu JaHuX: HaBuanbHMii mociOnuk. Jluinpo. 2020. 38 c¢. URL:
https://core.ac.uk/download/pdf/288816001.pdf

4. Schoppmann P. et al. Secure and Scalable Document Similarity on Distributed Databases: Differential Privacy to the
Rescue //Proc. Priv. Enhancing Technol. — 2020. — T. 2020. — Ne. 2. — C. 209-229. URL:
https://Mww.petsymposium.org/2020/files/papers/issue2/popets-2020-0024.pdf

5. Bench-Capon, T. Kraft: knowledge fusion from distributed databases and knowledge bases. URL:
https://d1wqtxts1xzle7.cloudfront.net/66910658/KRAFT _Knowledge Fusion from_Distributed 20210504-27514-
36pgh.pdf

6. MonysbHe cepenonure s Hapuanast MOODLE. URL: https://msn.khnu.km.ua.

Buxnanaui: KaHauaaT TEXHIYHUIX HayK, JOLIEHT kadeapu KH Onexcauap MA3VYPEILLb;
Buknagayd kapeapu KH Onena COBKO



ABTOMATU3ALIS IIPOLECIB )KUTTCBOTO LIUKJIY MOJIEJEN

MAHNINHHOI'O HABYAHHA
Tun JucHMIIIHA Bubipxora
PiBens BU1IOI OCBiTH Hpyruii (Maricrepcbkuii)
MoBa BUKJIQJaHHS YkpaiHcbka
Kinbkicts BcTanoBJgennx kpeautiB EKTC 8
dopma 3100yTTH OCBIiTH Ouna neHHa

PesysabTaTn HaBYaHHA. CTYJCHT, KU YCHIIIHO 3aBEPUINB BUBYCHHS MUCHUILTIHU, MA€E: pO3yMimuy TPUHIHAIIN
aBTOMaTH3alii Tpoluecy po3poOJeHHS, TECTyBaHHS Ta BIPOBA/PKEHHS MOJENEeH MaIIMHHOTO HaBYaHHS;
0607100imu HAaBUYKAMU YIIPABIIIHHS KHUTTEBUM IIMKJIOM TPOTPAMHOTO 3a0e3IeUeHHs, MPOIYKTIB 1 CepBiCiB Ha
OCHOBI IITYYHOTO IHTEJEKTY, BIAMOBIAHO 1O BUMOI 1 OOMEXEHb 3aMOBHHUKA; onaHysamu HABUKUA pPOOOTH 13
cepBicamu KoHTpouto Bepciit ganux (DVC), a Takox HanmamTyBaHHS i BIPOBAKEHHsI MPOTPAMHUX TIATHOPM
xmapuux cepsiciB (Docker, AWS), 3actocyBaHHs IHCTpyMEHTIB Oe3mepepBHOI iHTerpamii i JOCTaBKH
nporpamuoro 3abesneuyennss (AWS ECR, AWS Lambda) ta Bukopucranns cucrtem monitopunry (Kibana);
émimu po3po0JIATH MPOEKTHY TOKYMEHTaLil0 (TEXHIKO-€eKOHOMIUHE OOIPYHTYBaHHs, TEXHIYHE 3aBaHHsI, Oi3HeC-
IUIaH, YyTOy, AOTOBip, KOHTPAKT).

3MicT HaBYAJBLHOI THCHMILTIHA. MOHITOPUHT MOJeNIel 3a JOIOMOrow oHiaiH-cepBicy Weights and Biases.
Kongiryparmis mozxeneéi 3 BukopuctanasMm Hydra. Kontpons Bepciii manux (DVC). IlakyBanHs Mojenei
MAaIIMHHOTO HaB4YaHHs 3 BUKopucTanHsM ONNX. [TakyBaHHs Moelneil MAIIMHHOTO HABYAHHS 3 BUKOPHCTAHHSM
Docker. CI/CD — GitHub Actions. Peectp BipTyaibHux KOoHTelHepiB 3a gonomororo AWS ECR. Posroprans
Mozeneit 3a migxonom «Serverless» 3 Bukopucranusm AWS Lambda. BukoHaHHsS MOHITOPHHTY 3a JJOIIOMOTOIO
Kibana.

3amaHoOBaHA HABYAJIBHA AiSlJIbHICTh: KUIBKICTh ayJAUTOPHUX TOJUH - HE MeHIe 1/3 BijJ 3aranbHoi KIJIBKOCTI
TOJMH, SIK1 3aIUTaHOBAHI JIsT BUBUEHHS TUCIIAIUIIHU.

Metoau HaBYAHHSI: CIIOBECHI, HAOYHI, MPOOJIEMHO-TIOMIYKOBI (JEKIl); MOsICHIOBAIBHO-1IIOCTPATHBHI,
MPAKTUYHI, JOCIIIHUIBKI, YaCTKOBO-TIONIYKOBI (Ja00paTOpHI 3aHSATTA), JOCHTITHUIBKI, YaCTKOBO-TIONITYKOBI
(camocrTiitHa poOoTa: IHIUBIAyaTbHI 3aBIaHH).

@opmMu OUiHIOBAHHS Ppe3y/bTAaTiB HABYAHHS. 3axXUCT Ja0OpaTOpHUX pOOIT, Mpe3eHTalisl pPe3yJbTaTiB
BUKOHAHHS 1HIMBiAyaJIbHOTO 3aBIaHHs, KOHTPOJIbHA poOOTa.

®opma ceMecTPOBOr0 KOHTPOJIIO: 3aITiK
HaguanabHi pecypceu:

1. Hornbeek M. Engineering DevOps: A New Engineering Blueprint for DevOps Transformations. Spirent
Communication, Inc., 2019. 435 p. URL.: https://www.tempestns.com/wp-content/uploads/2021/04/Engineering-
DevOps.pdf

2. 3inyenko O.B., Imepskos C.M., IIpokono C.B., Cepux C.O., Bacunenko B.B. Xwmaphi TexHonorii : HaBd.
noci0. K: ®OI1 I'ynsiea B.M., 2020. 74 ¢.URL: https://dut.edu.ua/uploads/l_2048 32915773.pdf

3. Treveil M. Introducing MLOps: How to scale machine learning in the enterprise. O’Reilly Media, Inc., 2020.
185 p. URL: https://bit.ly/3yWYWnB

4. Practical MLOps How to Get Ready for Production Models. Valohai, 2021. 61 p. URL:
https://valohai.com/mlops-ebook/

5. MonynbHe cepenosuie st HapdauHs Moodle. URL: https://msn.khmnu.edu.ua/

Buxnanau: nokrop ¢inocodii, crapmmii Buknagad kapenpu KH I[laio PA/TIOK.


https://www.tempestns.com/wp-content/uploads/2021/04/Engineering-DevOps.pdf
https://www.tempestns.com/wp-content/uploads/2021/04/Engineering-DevOps.pdf
https://dut.edu.ua/uploads/l_2048_32915773.pdf
https://bit.ly/3yWYWnB
https://valohai.com/mlops-ebook/
https://msn.khmnu.edu.ua/

JHoxTop durocodii

JIOAUHO-KOMIT'FOTEPHA B3AE€MO/ISI B CACTEMAX
AJIBTEPHATHUBHOI KOMYHIKALII

Tun JucHMILTIHA Bubipkosa

PiBens BUIIOI OCBiTH Tperiii (oxTOp dimocodii)
Moga BUK/IaJaHHSA YkpaiHcbka

KinbkicTh BecranoBjiennx kpeaurtie EKTC 8,0

dopma 3100yTTH OCBITH Ouna neHHa

PesyabTaTtn HaByaHHs. CTyJeHT, KU YCHIIIHO 3aBEPIINB BUBYCHHS IUCIHILTIHH, TIOBHHEH PO3POOIIATH CHCTEMH
iHpOPMAaTUBHUN TEXHOJIOTI] [ 3A1MCHEHHS B3a€MOJii KOPHCTYBayiB 3 KOMIT'IOTEpaMHU 3a0e3Meuyloud mepeaady
HeBepOanbHOI iH(OpMaIllii, po3B’A3yBaTh 3ajaui aIbTEPHATUBHOI Ta JOJATKOBOI KOMYHIKaIlii, BUKOPHUCTOBYBATH
METOJIM OITUMI3aIlii Ta METOAU YCYHEHHS HEOJHO3HAYHOCTI BHOOpPY IJIsl BBEACHHS TEKCTy. BMIiTH 3acTocoByBaTH
CTaTUCTUYHI MOZETl MOBH JJisi NMPOTHO3YBaHHA TEKCTy, METOOHM IHTEJCKTyaJbHOrO aHamizy Ui ixeHTudikamii
BXiIHUX KOMYHIKaTUBHUX curHadiB. [IpoekTyBatn QyHKIiOHANBHI MOJENI albTepPHATHBHOI KOMYHIKamii, iX
CTPYKTYpY Ta HOBEIIHKY.

3MicT HaBYAJIBLHOI TUCHUILIIHA. AJIbTEPHATUBHI CIIOCOOM KOMYHiKallii. TexHOI0ril OTpUMaHHs Ta METOIU OOPOOKH
BXIIHUX KEpPYIOUMX CHUTHANIB BijJ jronuHd. JlocmimpkeHHs KoH]irypauid pykd Ajsl albTepHATHBHOI KOMYHiKarii,
moOymoBa Ta aHami3 Mozenedl il MakTWiIbHOI abeTkn MoBH TiyxuX. JlrogmHO-KOMITIOTEpHa B3aemomis. Meton
BBEJICHHSI TEKCTOBOI iH(opmalii OOMEXKEHOI KUIBKICTIO KepyBaHb. HeomHO3Ha4HI BipTyalbHI KiaBiaTypw IJist
BBeJIcHHs TekcTy. Crioci0 BUpILIeHHS 3a1a4i YCYHEHHS HEOJHO3HAYHOCTi BUOOpY. ONTHUMANBHUI PO3IOAiT MHOKUHH
OykB ykpaiHchKoro andasity. MeTonu mporHo3yBaHHs ciiB. CraTuctudHi Mojeni MoBu. Jlanimorn MapkoBa ta N-
rpamu. TexHonorii 3rmamkyBaHHs B N-rpam mogensx. @opmyBanHs Koprycy ciiB. [HopMmariiiHa TexHOJOTis
IBTEPHATHBHOI KOMYHIKaIIii.

3aniaHoBaHa HABYAJIbHA TiSVIBHICTD: KUTBKICTh ayAUTOPHUX TOJUH - He MeHIIe 1/3 Bix 3aranpHO{ KiIBKOCTI TOMIWH,
SIK1 3aIUIaHOBAH1 JJI1 BUBUYEHHS IUCIUAILIIHU.

MeTtoau HaBYAHHS: CIIOBECHI, HAOYHi, MPOOJIEMHO-TIONIYKOBI (JIEKIii); TMOsSCHIOBAIBHO-UIIOCTPATHBHI, MPaKTHYHI,
JOCTITHAIIGKI, YaCTKOBO-TIOMIYKOBI (J1abopaTopHi 3aHATTS), NPaKTH4YHI, JOCTIAHHUIBKI, YacTKOBO-TIOIIYKOBI
(camocriiiHa poOOTa: iHIUBITyalbHI 3aBIaHHS).

@opMH OLIHIOBAHHA PE3YJILTATIB HABYAHHS. 3aXMCT JIaDOpAaTOPHMX POOIT, MpE3CHTAllisl Pe3y/IbTAaTiB BUKOHAHHS
IHMBI Ty aTbHOTO 3aBaHHs, KOHTPOJIbHA POOOTA.

(I)opMa CEMECTPOBOI'0 KOHTPOJIIO: 3aTiK

HaBuaabHi pecypcu:

1. Palmeira, E. et al. (2021). One-Handed Text Entry in Mobile-Based Virtual Reality: An Ambiguous Keyboard
Technique. In: Ahram, T.Z., Falcdo, C.S. (eds) Advances in Usability, User Experience, Wearable and Assistive
Technology. AHFE 2021. Lecture Notes in Networks and Systems, vol 275. Springer, Cham

2. Gir D, Schifer N, Kupnik M, Beckerle P. A Human—Computer Interface Replacing Mouse and Keyboard for
Individuals with Limited Upper Limb Mobility. Multimodal Technologies and Interaction. 2020; 4(4):84

3. Barpiit P. O. InpopmaniliHa TeXHOJIOTIS anbTePHATUBHOI KOMYHIKawLii 115 JIt0Jel 3 00MEXEHUMH MOKIMBOCTSIMHU
CHIJIKYyBaHHS: AuC. KaHA. TexH. HayK: 05.13.06 / barpiit Pycnan Onexcannposuu — Tepromnins, 2018. — 202 ¢

4. Jurafsky D. Speech and Language Processing / D. Jurafsky, J. H. Martin // Third Edition, New Jersey: Prentice Hall, Inc.
—2023. - P. 628

5. Ceprienko [B., Kpak 10.B., Bapmak O.B, Kymsic A.l. Cucremum >kecTOBOi KOMYyHIKamii: MOJETIOBAHHS Ta
PpO3Mi3HABaHHS JAKTHIBHOI skecToBoi MoBH. MoHorpadist. — K: Haykosa nymka, 2019. — 284 c.

6. MoxymsHe cepenonuie mit napuanas Moodle. URL.: https://msn.khmnu.edu.ua/

BUK/121a4; KaHIUIAT TEXHIYHUX HAyK, goueHT kapenpu KH Pycnan BATPIM



IHTEJIEKTYAJIBHI METOJIH TA 3ACOBH OCBITHIX CEPE/IOBHIII

Tun qucHUILTiHA Bubipkosa

PiBenb BUIIOL OCBiTH Tpertiit (moxTop dimocodii)
MoBa BUKJIAJAHHS YkpaiHcbka

KinbkicTs BcranoBjiennx kpeautiB EKTC 8,0

®opma 3100yTTH OCBiTH OuHna fneHHa

Pesyabtatu HaBuanus. CTyHeHT, SKWAH YCIINIHO 3aBEpPIIMB BUBYEHHS IUCIUIDIIHU, Ma€: BOJOMITA TMPOQeciiHO0
TEPMIHOJIOTI€I0 Ta OCHOBHHMH TMOHSTTSAMH 3 CEMAaHTUYHOTO aHaNi3y TEKCTIB Ta KOMII IOTepH3allii aJanTHBHOTO
TEeCTyBaHHSA DIiBHS 3HaHb, BUKOPHUCTOBYBATH 1H(OPMAIiHHO-KOMIT IOTEPHI TEXHOJIOTIi, 3arajbHe 1 CIelliari3oBaHe
MporpaMHe 3a0e3nedeHHs I BUPIIICHHS 3aB/IaHb MOITYKY KIFOUYOBUX TEPMiHIB Y HABYAIIbHUX MaTepianax, BUTATY i
(hopMyBaHHS CEMAaHTHYHOI CTPYKTypH HaBYAFHUX MaTepiaiiB, aBTOMAaTH3amii CTBOPEHHS MHOXHH TECTOBHX
3aBJlaHb;, BOJIOJITH METOJaMH TMOINYKY KJIIOYOBUX TEPMIiHIB Yy HU(PPOBUX TeCTaX, ajlrOPUTMaMH aJalTHBHOTO
TECTYBaHHS piBHA 3HaHb, METOJIAMH aBTOMATHU30BAHOTO (OPMYBaHHS CEMAaHTHYHOI CTPYKTypH HaBYATbHHX
Marepiaiis.

3micT HaBuanbHOI aucuuILTiHM. CeMaHTHYHA CTPYKTypa HaBYaJIbHOTO Kypcy. Ilimxomm o moOymoBH ceMaHTHIHOL
CTPYKTYpH HaBUabHOTO Kypcy. Kmacudikaris maBganpHux MatepiamiB. CTpykTypa HOmaHHS IHA(POBHX HABYATEHHX
MarepianiB. EnekTpoHHi HaB4anbHI cepemoBuina. OcoOIMBOCTI HaBUANBHUX KypciB y BHIii ocBiti. CydacHWil cTtaH
KOMIT FOTepH3allii KOHTPOJIIO 3HaHb. HampsAMKM KOMI'IOTepH3allii KOHTpomto 3HaHb. llimxomm mo aBToMaTm3arii
(opMyBaHHS TECTOBHX 3aBIaHb. Bumm TectoBHX 3aBaaHb. [IpomaykumiiiHi mpaBmma Uit CTBOPEHHS TECTOBHX 3aBIaHb.
AJITOPUTMH AJIAITUBHOTO TecTyBaHHS. OCOONMBOCTI CEMAaHTHYHOIO aHANII3y HaBYaJbHUX MatepiamiB. CeMaHTHYHUI
anami3 ta cydacHi SEO-cucremu. MeToau MOIIYKy KIFOUOBHX TEpMiHIB y IH(ppoBUX TekcraXx. CeMaHTHYHWNA aHai3
HaBYaILHUX MaTepialiB.

3amaHoBaHa HABYAJIbHA TISUIBHICTB. KUTBKICTh ayJTMTOPHHUX TOJMH - HE MeHIe 1/3 Bij 3arajabHOi KUTBKOCTI TOJUH,
SIK1 3aIUIaHOBAH1 I BUBUYEHHS IUCIUAILIIHU.

MeTtoau HaBYAHHS: CIIOBECHI, HAOYHi, MPOOJIEMHO-TIONIYKOBI (JIEKIii); TMOsSCHIOBAILHO-UIIOCTPATHBHI, MPaKTHYHI,
JOCHITHHUIIBKI, YacTKOBO-NIOIIYKOBI (1abOpaTOpHi 3aHATTS), NPAaKTHU4YHI, JOCHIJHHIBKI, YaCTKOBO-TIONIYKOBI
(camocriiiHa po0OTa: iHIUBITyalbHI 3aBIaHHS).

@opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHA. 3aXUCT J1a0OpPAaTOPHMX pOOIT, TpE3CHTAllis pPe3yJbTaTiB BUKOHAHHSI
IHMBI Ty TbHOTO 3aB/aHHs1, KOHTPOJIbHA POOOTA.

®opma ceMecTPOBOT0 KOHTPOJIIO: 3aITiK
HaBuanbHi pecypcu:

1. Mazypenr O. B. Meron aBTomMartnzoBaHoro (opMyBaHHS TECTOBUX 3aBlaHb. HaykoBuil >xypHan «BicHHK
XMeNpHUIBKOTO HalliOHAJIBHOTO YHIBEpCUTETY» cepis: TexHiuHi Hayku. XMenbHUIbKUH, 2019, Ne5 (277). C.189-
194.

2. Mazypens O. B. IndopmariiitHa TeXHOIOTiS aBTOMaTH30BAaHOTO CTBOPEHHS TECTIiB JI0 HABYAJIBHUX MaTepialib.
HaykoBuit sxypHan «BicHHK XMENbHHIILKOTO HAIliOHAJBHOTO YHIBEpCUTETY» cepis: TexHi4Hi HayKH.
XmenpHuUNBKUH, 2019, Ned (275). C.84-91.

3. Mazurets O., Barmak O., Krak I., Manziuk E., Bahrii R. Method for Adaptive Semantic Testing of Educational
Materials Level of Knowledge. Book Chapter. Lecture Notes on Data Engineering and Communications
Technologies. 2022. Vol. 77. pp. 491-506.

4. Mazurets O., Barmak O., Krak I., Molchanova M., Sobko O. Information Technology for Adaptive Semantic
Testing of Knowledge Level of Educational Materials. Conference Paper. Proceedings of the 11th IEEE
International Conference on Intelligent Data Acquisition and Advanced Computing Systems: Technology and
Applications, IDAACS 2021, 2021, vol. 1, pp. 160-165.

5. Barmak O., Mazurets O., Krak 1., Kulias A., Method for automated test tasks creation for educational materials.

CEUR Workshop Proceedings, 2020, vol. 2711, pp. 309-320.

Monynbae cepenoBuuie i Hapdanass MOODLE. URL: https://msn.khnu.km.ua.

Enexrponna Gibmioreka yHiBepcutery. URL: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.

~No

Buknagay: kanaunat TexHidHEX Hayk, noneHT kadenpu KH Onexcannp MA3YPELD



MOJIEJIOBAHHS TA PO3HI3HABAHHS JJAKTUJIBHOI Y)KECTOBOI MOBU

Tun qucHUILTiIHA Bubipkosa

PiBens BU1IOI OCBiTH Tperiii (moxTOp dimocodii)
MoBa BUKJIQJaHHS YkpaiHcbka

KinbkicTs BecranoBjiennx kpeautiB EKTC 8,0

dopma 3100yTTH OCBITH Ouna neHHa

Pesyabratn HaBuaHHs. CTyAeHT, SKWH YCHIINIHO 3aBEPIIMB BHUBYCHHS JUCHMIUIIHK, TOBHHEH BOJOIITH
iHpOpMaLiHHUMU TEXHOJIOTISIMUA I MOJAEJIOBAHHS Ta PO3IMi3HABAHHS JAKTUJILHOI JKECTOBOI MOBH, MOJETIOBATH
TPUBHUMIPHY TPOCTOPOBY MOZEb KUCTI PYKH JIIOAWHH, BUKOPHCTOBYBaTH CHCTEMH PO3Ii3HABAaHHS Ta TMEpeKIany
JKECTOBOTO MOBIJICHHS, 3HATH METOJIU OOpOOKM Ta aHaji3y 300paXCHHS Y BiJIeO IMOTOII Ta OCHOBHI MIAXOIU JO
PO3Mi3HaBaHHsI HEBEPOATBPHUX KaHAJIB KOMYyHiKalii, BMiTH IPOBOJUTH aHasi3 iHHOPMATUBHUX O3HAK I HEPYXOMHUX
CJIEMEHTIB JaKTWJIFHOI MOBH, BMIiTH 3aCTOCOBYBaTH METOAM BH3HAYEHHsS CTIMKMX O3HaK 300pakeHHs st
inenTudikanii kKoH}pirypauii pyKu, y3aralbHIOBaTH BEKTOPH O3HAK y MATPUUHIN QOpMi AJIs1 MOZIETIOBaHHS MOBHOTO Ta
KECTOBOTO CUTHAITY.

3MicT HABYAJIBHOI JUCHMILTIHA. MoJienb KUCTI PYKH JTI0JuHA. Metoau Ta 3aco0M HaBYaHHSI JaKTHIIbHIN )KECTOBii MOBI.
OCHOBHI KOMITIOHEHTH Ta METOJVKH CHUCTEMH KOHTPOJIIO 3HaHb 3aCBOEHHS JAKTHJIBHOI JKecToBoi MoBH. CHcremu
PO3Mi3HABaHHS Ta TEPEeKIIaay KECTOBOrO0 MoBiIeHHs. CHCTEMH, II0 BUKOPHCTOBYIOTH MEXaHIuHi pykaBulli, 3D-kamepw,
MOJIBIMHI KaMepH, cTepeo-kamepu. Metomu oOpoOKy Ta aHaizy 300pakeHHsl y Bifeo morori. Orisi MeTOiB ONePeTHBOT
00poOku 1 cermenTarii 300paxenp. DinbTparis 300paxenss. O METOAIB KacTepu3allii Ta kinacudikamii iHpopMmarrii.
[Minxin no kmacudikaiii €IeMEHTIB JAaKTHIBHOI MOBU. BUIIEHHS O3HaK METOJIOM KIITHHHOTO PO30MTTS 00JIACTi.
Bupinennst xoHTypiB 300pakeHb. [loOymoBa mecKpUNTOpiB, MO XapakTepuU3yrOTh (QopMy KOHTypy. Mertoamka 3
BUKOPHCTaHHSIM METOY TiCTOTpaM Opi€HTOBAHHUX TPAJIIEHTIB.

3aniiaHoBaHa HABYAJIbHA TiSVIBHICTD: KUTBKICTh ayAUTOPHUX TOJUH - He MeHIe 1/3 Bix 3araipHO{ KiIBKOCTI TOMIWH,
SIK1 3aIUIAHOBAHI I BUBYCHHS TUCIUAIUIIHHA.

MeToau HABYAHHA: CIIOBECHI, HA0YHI, MPOOIEMHO-TIONIYKOBI (JIEKIIii); MOsSCHIOBATHHO-LIIOCTPATHBHI, MPaKTHYHI,
JOCTITHAIIBKI, YaCTKOBO-TIOMIYKOBI (J1abopaTopHi 3aHATTS), NPaKTH4YHI, JOCTIAHHUIBKI, YacTKOBO-TIOIIYKOBI
(camocriiiHa po0oTa: iHIUBITyalbHi 3aBIaHHS).

@opmMy OLIHIOBAHHS Pe3yJIbTATIB HABYAHHA. 3aXUCT J1a0OPATOPHUX POOIT, TPE3CHTAIS pPE3yJbTATIB BUKOHAHHS
IHMBITyaTbHOTO 3aBIaHHS, KOHTPOJIbHA POOOTA.

®dopMa ceMeCTPOBOT0 KOHTPOJIIO: 3aJIiK

HaguanbHi pecypcu:

1. Ceprienko 1.B., Kpak 0.B., bapmak O.B., Kymsim A.l. Cucremu »ecToBOi KOMYyHIKallii: MOJETIOBaHHS Ta
po3Mi3HaBaHHsI JaKTHIBHOI xkecToBoi MOBH. MoHorpadis. — K: Haykosa nmymka, 2019. — 284c.

2. Technologies, Prof Sham Tickoo Purdue Univ and CADCIM. Autodesk 3ds Max 2022 for Beginners: A Tutorial
Approach, 22nd Edition. CADCIM Technologies, 2022.

3. Kyrtkoseupkwuii B. f. Po3nizHaBanHs oOpa3iB : HaB4anbHui nocionuk / B. 5. KyTkoBeupkuii. — Mukonais : Bua-so
YHY im. ITerpa Morunu, 2017. — 420 c.

4. Gonzalez, Rafael, m Richard Woods. Digital Image Processing. 4th edition, Pearson, 2017.

Bawden, David, u Lyn Robinson. Introduction to Information Science. 2nd edition, Facet Publishing, 2022.

6. Monynbhe cepenosuiie 1t Hapuanus Moodle. URL: https://msn.khmnu.edu.ua/

o

Bukaanay: kaHauaaT TEXHIYHUX HayK, noueHT kadeapu KH Pycnan BATPIN



MOJIEJIOBAHHS IHOOPMAIIMHUX MPOIIECIB Y CUCTEMAX KECTOBOI

KOMYHIKANLII
Tun JucHMILTIHA Bubipxora
PiBenb BHIIOI OCBiTH Tpertiii (moxTop ¢inocodii)
MoBa BUKJIQJaHHS YkpaiHcbka
KinbkicTh BecranoBjiennx kpeaurtie EKTC 8,0
dopma 3100yTTH OCBIiTH Ouna neHHa

PesysabTatn HaBuanmsi. CTyJOeHT, KM YCHIIIHO 3aBEPILMB BHUBYCHHS JWCLMILTIHM, Mae: BOJOAITH MpodeciiiHoro
TEPMIHOJIOTIE€I0 Ta OCHOBHUMH MTOHATTSAMH 3 MOJICIIOBAHHS HEBEPOATFHUX KaHAJIB KOMYHIKAIll, MOOYIOBH JIFOINHO-
KOMIT FOTepHUX iHTep(eNcCiB A )KeCTOBIX MOB CIHIIKYBAaHHS; BOJOITH METOJAMH CTBOPEHHS BIPTYaJbHUX MOJeENeit
JIFOJTMHH, CUHTE3y EMOLIHHNX 1 MIMIYHUX CKJIaI0BHX Ha OOJIMYYi JFOJUHH, TOOYJOBH Ta KEPYBAHHS PyXaMH JIIOAWHU IS
KOMIT FOTEPHOTO MOJIETFOBaHHS >KECTOBOTO MOBIJICHHS; BHUKOPHCTOBYBAaTH iH(OpMAIiitHO-KOMIT FOTEpHI TEXHOJIOTII,
3arajibHe 1 CrelianizoBaHe Nporpamue 3a0e3MmeueHHs A BUPIILCHHS 3aBJaHb MOJIETIOBaHHS HEBEpOAIbHHUX KaHATiB
KOMYHIKaIlii.

3Mmict HaByaabHOI AucuHUILIiHU. CHCTEMH XECTOBOro MoBieHHA. CHCTeMH 3amucy >XecToBUX MoOB.  Cucremu
BIZITBOPECHHS JKECTOBOTO MOBJICHHs. CHCTEeMH 3aXOIUIeHHS pyxy. [Timxomu 10 MOEIFOBaHHS MIMIYHOI CKJIaJ0BOI CHCTEM
JKECTOBOI KOMYHiKaIlii. MoJenroBaHHS BipTyaJbHAX 00'€KTiB-Ioed. BipTyanbHa MOens JIOAWHU JJIsI KOMIT'FOTEPHOTO
BiATBOpeHHS. CHUHTE3 MIMIYHUX TPOSBIB €MOIIi Ha 0OJUYYi JIFOAWHY. AHaJTi3 MIMIYHHX CKJIAJI0BHX eMOIlii. TexHomoris
crBoperHst 3D-mozeni TonmoBHM KOHKPETHOI IoAWHHN. BHKoprcTaHHS OaraTosiepHUX MPOIECOpIB ISl  IPOCTOPOBOL
aHiMaIlii )KeCTOBOI MOBH.

3amaHoBaHAa HABYAJIbHA TisVILHICTB. KUIBKICTh ayTUTOPHUX TOJMH - He MeHIe 1/3 Bij 3arajibHOI KiUIBKOCTI TOJWH, SIKI
3aIUIAHOBAHI UIs1 BUBYCHHS JTUCIIAILTIHNA.

MeTtoau HaBYAHHS: CIIOBECHI, HAOYHi, MPOOJIEMHO-TIONIYKOBI (JIEKIii); TMOsSCHIOBAIBLHO-UIIOCTPATHBHI, MPaKTHYHI,
JOCHITHHUIIBKI, YacTKOBO-NIOIIYKOBI (IaOOpaTOpHi 3aHATTS), NPAKTU4YHI, JOCHIJHHIBKI, YaCTKOBO-TIONIYKOBI
(camocriiiHa po0oTa: iHIUBITyalbHi 3aBIaHHS).

@opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHA. 3aXUCT J1a0OPATOPHMX pOOIT, TPE3CHTAllis pPEe3yJbTAaTiB BUKOHAHHSI
IHMBI Ty aTbHOTO 3aBaHHs1, KOHTPOJIbHA POOOTa.

®opma ceMecTPOBOT0 KOHTPOJIO: 3aJTK
HauanbHi pecypcu:

1. JlabopaTopist xectoBoi MoBH. IHCcTHTYT cnenianbHoi nexaroriku HAIIH Ykpainu. 1 Bceykpaincekuii HaykoBo-
npakTH4HUE  cemiHnap «JKecroBa MoBa B cHcTeMi OCBiTM JiTed 3 mopyumeHHsMH — ciayxy». URL:
http://usllab.ucoz.ua/index/i_vseukrajinskij_seminar/0—48.

2. Sign Language Notation System. URL.: http://www.sign—lang.uni—-hamburg.de/projects/hamnosys.html.

3. [Iporpama—komrieKc "VkpaiHceka KECTOBa MoBa". URL: http://www.mon. gov.ua
/education/average/programs_gluh.

4. TpumipHHii aBatap [Uis BiITBOPEHHS aMepUKaHChKOI skecToBoi MoBu (ASL) URL: http://www.VVcom3D.com.

5. MonynwHe cepenoBuie st HapaanHs MOODLE. URL: https://msn.khnu.km.ua.

6. Enextponna 6i6mioreka yniBepcurety. URL: http://lib.khnu.km.ua/asp/php f/plage lib.php.

Buxnanaui: JIOKTOP TEXHIYHUX HayK, npodecop kadenpu KH Onexcanap BAPMAK,
KaHM/IaT TeXHIYHUX Hayk, fAomeHT kadeapu KH Osexcannp MA3VYPELD



3. Kadeapa inxxenepii nporpaMmHoro 3ade3nedyeHHst
bakanasp

CEPBEPHI CUCTEMU KEPYBAHHA BA3 TAHUX

Tun JucHMILTIHA Bubipkora

PiBenb BuIOI OCBiTH [Tepmmii (OakaaBpChKuii)
MoBa BHKJIaJaHHSA VYkpaincbka

Ob6csar kpeautiB EKTC 8

®opmu 3100yTTs OCBITH Ouna(zienHa)

PesyabTaTn HaBuaHHs. CTyACHT, KW YCIIIHO 3aBEPIIUB BUBYCHHS AMCUUILUIIHU MAE: demoncmpysamu
PO3YMiHHS NPUHIMIIB poOOTH CepBEpHUX 0a3 JaHUX Ta iX apXITEKTYPHHUX DILICHb; sacmocosyeamu 3HAHHS
npo ontuMizanito SQL-3anuTiB, ympaBniHHS ~(aiiaMu, IHIGKCYBaHHS Ta pPeIUTKAIIo;  6o10dimu
METOOJIOTI€I0 TPOCKTYBAaHHS CXeM 0a3 JaHMX, PE3epBHOTO KOIIIOBAHHS Ta BIJIHOBICHHS IAHUX; emimu
BUKOPUCTOBYBaTH MOBY SQL, mporeiypHi po3IIMPEHHS Ta TPUTEPH Il CTBOPCHHS €(PEKTUBHUX CEPBEPHUX
pIIEHB; noscwiosamu TPUHIUIN YIPaBIiHHSI O€3MEKO Ta aBTOMATH3AIlll0 aJMIHICTPATHBHUX 3ajady,
xapaxmepusyeamu MOXIIMBOCTI PpI3HUX cepBepiB 0a3 JaHMX, 30KpeMa iX BHCOKY JOCTYNHICTH Ta
HAJIAIITYBaHHS PETUTIKAIIii.

3MmicT HaBYAJBHOI JUCHUIUIIHA. BBenenHs B iHdopmariiiiHi cucTemu, iX Iiji, KiIacudikaiis Ta BUMOTH;
apXITEeKTYypHI pillIeHHs IpU Po3poOd1Ii cepBepHUX 0a3 TaHUX; MOPIBHIHHSI MOXKIUBOCTEH pI3HUX cepBepiB 0a3
nanux; onTtumizamis SQL-3amuTiB A7 MiABUINEHHS NPOIYyKTUBHOCTI; 3aCO0M MPOEKTYBaHHS cxem 0a3
JaHWX Ta YOpaBIiHHA (QaillaMu; OCHOBHI 00'ekTH 0a3 MaHUX Ta I1HACKCYBAaHHS IS IiIBUIICHHS
poayKTHBHOCTI; MoBa SQL Ta 11 mpoueaypHi po3mupenss; Transact-SQL, 0coGIMBOCTI Ta BUKOPUCTAHHS,
npornenypHi posmupenns T-SQL ta tpurepu; ynpapiiHHS 0€3MEKOI0 B CepBepHUX 0a3ax IaHUX; Pe3epBHE
KOIIIOBaHHSI Ta BIJHOBICHHS JIaHUX, CTPATErii Ta iIHCTPyMEHTH; aBTOMAaTH3allis aJMiHICTPAaTUBHUX 3a]a4 B
0azax JaHuX; peanizallis perurikauii 1as CHHXPOHI3allii JaHuX; 3a0e3MeYeHHs BUCOKOI JOCTYITHOCTI JaHUX B
CepBEpHHX 0a3ax JaHUX.

3amiaHoBaHA HABYAJIbHA JiSUIBHICTB: KUIBKICTh ayJMTOPHUX TOJWMH - HE MeHIe 1/3 Bix 3arajabHOi KUTBKOCTI
TOJINH, SIKI 3aIUIAHOBAHI I BUBYEHHS JUCLIAIIIIHA

®opmMu (MeTOAM) HABYAHHSA: JIEKLIi (3 BUKOPUCTAaHHSIM METOJIB NMPOOJIEMHOI0 HaBUaHHS 1 Bi3yasisallii);
na0opaTopHi 3aHATTSA (3 BHUKOPHCTAaHHSIM IHTErpOBAaHUX CEpPEJOBHUIN pPO3pOOKH), caMocTiiiHa poboTa
(iHIMBiIyalIbHI 3aB/IaHHSA).

®opMH OLHIOBAHHS Pe3yJbTATIB HABYAHHMA. 3aXUCT JIAOOPAaTOPHUX pPOOIT; Mpe3eHTAllisl pe3yNbTaTiB
BUKOHAHHS 1HAWBIAYaIbHUX 3aB/IaHb; MUCbMOBE ONTUTYBAHHS.

®opma ceMecTPOBOr0 KOHTPOJIIO: 3aTiK
HagsuaubHi pecypen:

1. [ecmniB O. B. TexHonorist MPOEKTyBaHHS Ta aIMIHICTpyBaHHs 0a3 JaHHUX 1 CXOBHUII] IAHUX : HaB4. ociOHMK / O.
B. Lecmnis, A. C. Konowmienp ; Hair. TexH. yH-T Ykpainu «Kui. monitexH. iH-T iM. Iropst Cikopcbkoroy. — Kuis :
KIII im. I. Cikopcbkoro : TTomitexnika, 2017. — 281 ¢

Petkovic, D (2018). Microsoft SQL Server 2019: A Beginner's Guide, Seventh Edition. McGraw-Hill Education.
Schulz J. Learn SQL: A Practical Guide for SQL Server and Database Fundamentals. Kindle Edition, 2019. 129

p.
4. Monynehe cepenosuine s Hapuanas MOODLE. Jloctym g0 pecypcey: https://msn.khnu.km.ua.

5. Enexrtponna 6i0mioreka yHiBepcurery. Joctyn no pecypey: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php

wn

Bukuiagaui: kanauaaT TexHIYHUX HaykK, qoueHT @opkyH 0. B.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

OYHKUOIOHAJIBHE TECTYBAHHA ITPOT'PAMHOI'O 3ABE3ITEYEHHSA

Tun gucHuNIiHA Bubipkora

PiBenb BUIOI OCBiTH [Mepmuii (bakamaBpChKUIA)
MoBa BHKJIaJaHHSA VYkpaincbka

Ob6csar kpeaurtiB EKTC 8

®opmu 3100yTTs OCBITH Ouna(zienHa)

PesyabraTn HaBuyanHs CTyAeHT, SKAW YCHOINIHO 3aBEPUIMB BUBYCHHS JIUCIUIUIIHU, TIOBHHECH:
demoncmpysamu PO3YMIHHSI OCHOBHUX TPUHIIMIIIB TECTYBaHHS IMPOTPaMHOTO 3a0e3TMEeUeHHs Ta Pi3HUX BUIIB
(YHKIIOHAILHOTO TECTYBAHHS; 3acmocosyeamu TEXHIKA MPOEKTYBAaHHS TECTOBUX BHUIAJKIB, Taki SK aHai3
eKBIBaJICHTHUX KJIACiB Ta aHalli3 TPAaHWYHHUX 3HAYCHB, JJISI CTBOPCHHS C(PEKTHMBHUX TECTOBHX IUIAHIB;
607100imu METOJIOJIOTISIMA TECTYBAaHHS, TAKUMH SIK YOPHHM, CipHid Ta OUTMN SIIUKH, JJIA MA00py HaWOIIbIIT
BIJIMOBIIHMX TECTIB Y BIAMOBITHUX CUTYAIIsX; euimu BUKOPHUCTOBYBATH 1HCTPYMEHTH Ta (GPEHMBOPKHU IS
aBTOMaTH3amii (yHKIIOHAIBHOTO TECTyBaHHA, 00 3a0e3Me4YnTH HAIMHICTh Ta €PEeKTHBHICTH MPOLECY
TECTYBAHHSI; nosichiosamu TPUHIUIN PETPECIMHOTO TECTYBAaHHS Ta WOTO BAXIMBICTH Yy MPOIEC PO3POOKH
MPOTrpaMHOTO 3a0€3MeUCeHHS; xapaxmepusysamu OCOOJIMBOCTI PI3HUX PiBHIB (DYHKIIIOHAJILHOTO TECTYBaHHSI,
TaKWX SIK FOHIT-TECTYBaHHs, IHTETpalliiHe TECTYBaHHs Ta CUCTEMHE TECTYBaHHS, Ta PO3YMITH, SK BOHHU
CIIBBIHOCSTBCS 3 3araJIbHUM MTPOIIECOM PO3POOKH TPOTPaMHOTO 3a0e3eUeHHSI.

3micT HaBYAIBHOI AMCHMILTIHM. BeTynm 10 QyHKIIOHATBHOTO TECTYBaHHS MPOTPAMHOTO 3a0€3IeUeHHS: i,
NPUHLIUINA Ta BUIM (DYHKIIOHAJIBHOTO TECTYBAaHHS. Mertozoorist TeCTyBaHHS: YOPHUM, Cipuii Ta Ot
SIIUKH. TexHiku MPOEKTYBaHHS TECTOBUX BHIIAJIKIB: €KBIBAJICHTHI KJIacH, aHaji3 TPAaHUYHUX 3HAYCHb,
MOKPUTTS BIAMOBIAHO 10 BUMOT. DyHKIIIOHATIbHI TECTU HA PiBHI KOMIOHEHTIB Ta MOJYJIB: IOHIT-TECTYBaHHS.
OyHKITIOHATIbHI TECTU Ha PIBHI CHCTEMH: IHTErpalliiiHe TeCTyBaHHS Ta CHUCTEMHE TEeCTYBaHHSL. Perpeciiine
TECTYBaHHS: CTparerii, MIXOJu Ta IHCTPYMEHTH. ABTomarm3anis (DyHKIIOHAJIBHOTO TECTYBaHHS:
IHCTpYMEHTH, (PpEHMBOpPKH Ta MPAKTUKKA aBTOMATH3ALIil. VYrpaBiiHHS TECTOBHM IPOILIECOM: TUIAHyBaHHS,
KOHTPOJIb, OLIIHKA SIKOCTI Ta 3BITYBaHHSL. Haiikparii npakTuky Ta miaxoau y (pyHKIIOHAJIbHOMY TECTyBaHH1
MIPOTrPaMHOTro 3a0e3MeUYeHHs: BUKOPUCTAaHHs Agile-MeTo10710T1# Ta HerepepBHa IHTErpailis.

3amiaHoBaHA HABYAJIbHA JiSUIBHICTB. KUIBKICTh ayJMTOPHUX TOJWMH - HE MEHIe 1/3 Bix 3arajabHOi KUTBKOCTI
TOJINH, SIKI 3aIUIAHOBAHI I BUBYEHHS JUCLIAIIIIHA

®opmu (MeTOAM) HABYAHHSA: JIEKII] (3 BUKOPUCTAaHHSAM METOJIB MPOOJIEMHOTO HaBYaHHS 1 Bi3yamizaLii);
nmabopaTtopHi 3aHATTS (3 BUKOPHCTAHHSM IHTETPOBAHUX CEPENOBHUIL PO3pOOKH), caMocCTiiHa poboTa
(IBAUBITyaJIbHI 3aB/IaHHS).

@opMH OLIHIOBAHHSI Pe3yJbTATIB HABYAHHS. 3aXUCT JabOpaTOpPHMX poOIT, MpE3eHTAllisl pe3yJbTaTiB
BUKOHAHHS 1H/MBITyaJbHUX 3aB/aHb; MMCbMOBE OMUTYBaHHS.

®opma ceMeCTPOBOI0 KOHTPOJIIO: 3aJIIK

HaguaabHi pecypcu:

1. Herath, P., Chandrasekara, C. (2019). Hands-On Functional Test Automation: With Visual Studio
2017 and Selenium. Apress.
2. Lalwani, P. (2018). HP UFT (Unified Functional Testing): QTP (Quick Test Professional)
14.00. (n.p.): Packt Publishing.
3. Optimization of Automated Software Testing Using Meta-Heuristic Techniques. (2022). Springer
International Publishing.
MonynbHe cepenosuiie 1 HapuanHss MOODLE. JToctyn n0 pecypey: https://msn.khnu.km.ua.
Enextponna 610;oTeka YHIBEPCHUTETY. Hoctyn 10 pecypcy:
http://lib.khnu.km.ua/asp/php_f/plage_lib.php

o~

Buxusiaga4: kaHAUAT MefaroriyHux Hayk, qoreHT Oruko O.1.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

TEXHOJIOT'TI IPOTPAMYBAHHS HA JAVA

THun JUCHHUILTIHA BubipkoBa
OcBiTHiii piBeHb [Tepnii
MoBa BUKJIaJaHHS Ykpaincbka
Ob6car kpeaurtiB EKTC 8

®opmu 3100yTTH OCBiTH Ouna(neHHa)

PesyabTraTn HaBuaHHA. CTyJCHT, SKHA YCIINITHO 3aBEPIIMB BUBYCHHS IUCIMIUIIHU, MOBUHECH: BMIJIO
BUKOPHUCTOBYBATH TIOHSATIMHUN amapaT; BOJIOAITH OCHOBHHMH IPHHIMIAMH OO0 €KTHO-OPI€EHTOBAHOTO
mporpaMyBaHHST HAa MOBI java; 3acTOCOBYBaTH 3acobu ¢peiimBopky swingframework st po3poOku
e(heKTUBHUX KOPUCTYBAJIBHUIIBKUX 1HTEpQeiciB Ha 1aTdopmi java; MeXaHi3MH OOpPOOKHM BHKIIIOYECHHb B
java; KOpHCTYBAaTHCSI CTPYKTYpOIO Ta OCOOJMBOCTSAMU BUKOPUCTAHHS CHCTEMH BBOJIY/BHUBOJAY B java;
cTpyktyporo kapkaca CollectionFramework ns MaHimysroBaHHSI pi3HUMH KOJISKIIISIMU B java; TEXHOJIOTIEI0
jdbe (JavaDatabaseConnectivity) mns pobotu 3 pemsiiiaumu CYBJI; y3aransHenusimu (Generics) B java
JUTsl CTBOPEHHS YHIBEpCaJIbHUX KJAaciB, METOJIIB Ta iHTep(DEHCiB; MeXaHI3MOM POOOTH 3 OAraTonOTOYHICTIO
pu po3poOKHU MMporpam Ha MOBI java; BAKOPUCTOBYBATH iHTErpoBaHe cepepoBuine NetBeans aist po3poOku
mporpaM Ha MOBI java; po3poOyiaTH e(EeKTHBHI KOPUCTYBaJIbHUIIbKI 1HTepdeiicu 3acobamu Kapkacy
swingframework; oOpoOiaATH Ta BUKOPUCTOBYBATH MEXaHi3M OOpOOKM BHUKIIOUEHBb B java; pO3poOIsTH
0araTonoTOYHI MPOrpaMu 3aco0amMu TEXHOJIOTIH java.

3micT HaBYAJIBHOI IMCHUILTIHU. BeTynm B MOBY mporpamyBaHHs java. ba3oBi BimoMocTi po java-00’eKTH.
JleranbHi BiIOMOCTI 1O poOOTi 3 java-o0’extamu. OmnepaTopu. Ympasisiodi KOHCTpyKuii. [Himiamizamis ta
3aBepiIeHHs. YTpaBiiHag goctynoM. [loBropue Bukopucranus kinaciB. [lomimopdism B java. IaTepdeiicn.
BuyTpimHi knacu. 3arajibHi BiIOMOCTI po TexHoorito swingframework. MiTku, KHONIKK Ta 0OpamIIeHHS B
swingframework. Ympasminas komrnonentamu B swingframework. Ilaneni ta psgok minkasku. Crniucku B
swingframework. Mento B swingframework. Tabmumi Ta nepeBa B swingframework. [liamorosi BikHa B
swingframework. PoGora 3 0a3zamu ngaHuX 3 BHKOpUCTaHHSIM TexHOOTii jdbc. OOpoOka MOMIIIOK Ta
BukitoueHb. Kouekuii o0ekriB. [lapanenbHe BukoHanHs. CHcTeMa BBOJA-BUBOJIA B java. Y3arajibHEHHS
(Generics) B java. PoGota B Mepexi 3acobamu java. JIssmOma-supasu.

3aniaHoBaHA HABYAJIBHA MiSUIBHICTB: KUIBKICTh ayJMTOPHUX TOAMH - HEe MeHIle 1/3 Bij 3arajgbHOi KUTbKOCTI
TOJINH, SIKI 3aIUIAHOBAHI IS BUBUEHHS JTUCLIVILIIHM.

®opmu (MeTOIM) HABYAHHA: JIEKIIi (3 BUKOPUCTAHHSIM METO/IIB MPOOIEMHOT0 HaBYaHHSI Ta Bi3yamizailii);
nabopaTopHi 3aHATTA (3 BHKOPHUCTaHHSIM TPEHIHTIB, MalcTep-KiaciB, MpakTHKyMiB, Case-3acobiB),
camocTiiiHa poboTa (1HIUBIlyalbHi 3aBIaHHs).

®opMH OLiHIOBAHHS Pe3yJbTATIB HABYAHHS. 3aXUCT J1a0OpaTOPHUX POOIT, 3aXMCT MPAKTHYHUX POOIT
KOHTPOJIbHI poOOTH.

<I)0pMa CEMECTPOBOI0 KOHTPOJIIO: 3aJIiK

HaguaubHi pecypen:
1. Bacunbes O.M. IlporpamyBanns MoBoto Java. — Tepuoninb: boraan, 2019. — 696 c.
Onmnenpkuit O. B. Ilepui kpoku B Java: HaBuanbHMIA nociOHUK.- Kuis, 2017. - 144 c.

2
3. Kamomcekuit K.K., Hikomok I1.K. Java. Teopist i mpaktuka : - Binaumg: Jlorny, 2019. 197 c.

4. MogynbHe cepenoBuine a1 HaByaHHd MOODLE. Jloctyn o pecypey: https://msn.khnu.km.ua.

5. Enextponna 6i6mioTeka yHiBepcuteTy. [locTym mo pecypcey: http://lib.khnu.km.ua/asp/php_f/plage lib.php

Bukaagau: KaHIUAAT TeaaroriyHux Hayk joil. [IpaBopcrka H.I.


http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

JAUCKPETHI CTPYKTYPU

Tun gucHuNIiHA BubipkoBa

PiBenb B0 OCBiTH [epmmii (6akamaBpChKUi)
MoBa BUKJIagaHHA VYkpaincbka

O6csar kpeautiB EKTC 8

®opmu 3100yTTs OCBITH Ouna(zieHHa)

Pesynbratn HaBuyaHHs CTyJeHT, SKAH YCIIOIHO 3aBEpPIIMB BUBYCHHS JUCIUILUIIHH, IIOBHHCH:
demoncmpysamu TIMOOKI 3HAHHS TPO YHUCIOBI aNrOPUTMH Ta IX 3aCTOCYBaHHS B PI3HHX OO0JIACTSX;
sacmocosyéamu AATOPUTMH TPYIIOBOI Teopii, kpunrorpadii Ta IHIIMX YUCIOBUX aITOPUTMIB Ui PO3B'SI3aHHS
KOHKPETHUX 3a/1a4; eor0dimu METOAAMH PO3KJIAJaHHS 4YHCENl Ha MPOCTI MHOXHUKH, BHKOPUCTAHHS
anroput™My EBKimiga ais 3HAXOMKEHHS HAHOUIBIIOTO CIUJIBHOTO [IJIBHUKA; emimu PEAI30BYBaTH Ta
OINTHMI3YBaTH TEOPETUKO-YMCIIOBI aIrOPUTMHU B MporpaMax Ha MoBi Python, BUKOPHCTOBYIOUH CTPYKTYpH
JaHWX, TaKl K CIUCKH, MHOXXUHH Ta CIIOBHUKH; noscuiosamu TPHHIUIINA POOOTH YUCIOBUX aJITOPUTMIB, a
TaKOX 1X TPAaKTHYHE 3HAYCHHS IS BUPIMICHHS PI3HUX 3aJadv;xapaxmepusyeéamu BaXIJIUBICTh TEOPETUKO-
YHUCIIOBUX QJITOPUTMIB Y PO3BHUTKY AMCKPETHUX CTPYKTYp Ta iX B3a€EMO3B'SA3Ky 3 IHIIMMH PO3JiTaMH
JUCKPETHOI MaTEMAaTHKH Ta TEOPii arOPUTMIB.

3MmicT HaBYaNbHOI AucuMILTiHK. Hadinpocrimn metoau nokasy: IloHATTS akcioMaTw4HOi Teopii, BUBOAY,
TeopeMH, JOoBeleHHS. UNCIIeHHsT BUCIOBIICHh Ta YMCICHHS NPENUKATIB K akciomaTwuHi Teopii. [ToximHi
npaBwia BUBOAY. UYMCIEHHS MpeauKaTiB sK akcioMaTuyHa Teopis. [HAykTHBHE mpaBuiio BUBOAY. [Ipsime
JOBEIICHHS, JIOBEJCHHS BiJl CYNpPOTUBHOTO, KOHTPAIO3WIlisA, EKBIBAJICHTHICTh, Iepedip BapiaHTIB.
Teoperuko-uucnosi aaroputmu Anroput™m EBkiinga: 3naxomkenns HCJ[ nBox uucern. Pozmmpennii
anroput™m EBkimiga: oouucnennst HC/I ra koedimientiB bezy. Anroputm Epatocdena pemera: Bu3HauYSHHS
MIPOCTUX YHUCEI JI0 33/IaHOT0 uncia.  AnroputMmu ¢akropusanii yucen: meron @epma, meton Ilommapaa po
ta meroj benra. Anroputmu mpoctoTu uucen: tect Pepma, Tect Mimuepa-Pabina Ta Ttect AKC.
Anroputmu kpuntorpadii 3 Bigkputum kiouem: RSA, Enp-I"amans Ta eqinTH4HI KPUBI.

3amaHoBaHa HABYAJIBHA TiSUIbHICTB: KUIBKICTh ayJUTOPHUX TOIHMH - HE MeHIIe 1/3 Bia 3araqbHOI KUTBKOCTI
TOJIMH, SIKI 3aIUIaHOBAHI 71 BUBYEHHS JUCLIAIIIIHA

®opmu (MeTOAN) HABYAHHS: JICKI1i; MPAKTUYHI 3aHSTTS, CAMOCTiifHa poOoTa (1HAUBIAyalbHI 3aBAaHHS).
®opMu OUIHIOBAHHA Pe3YyJILTATIB HABYAHHS. OI[IHIOBAHHS KOHTPOJBHUX POOIT; OIIIHIOBAHHS BUKOHAHHS
JIOMAIITHIX 3aBJ[aHb; TMCHMOBE ONMUTYBaHHSI.

dopMma ceMecTPOBOro0 KOHTPOJIIO: 321K

HagsuaubHi pecypen:

Rosen, K. H. (2021). Discrete Mathematics and Its Applications (8th ed.). McGraw-Hill Education.
Pundir, S. K. (2020). Applied Discrete Structures. CBS Publishers & Distributors.

Bruno, I. E. (2018). Discrete Structures. Pearson Learning Solutions.

Monynbhe cepenosuiie it HaByanHI MOODLE. Jloctyn 10 pecypcy: https:/msn.khnu.km.ua.
Enexrponna 6i6moteka yHiBepcuteTy. JlocTym 10 pecypcy:  http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

ISAEE A

Buxaana4: nokrop ¢izuko-maTeMaTHIHUX HayK, ipodecop benpatiox JLIT.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

OB’EKTHO-OPIEHTOBAHUM AHAJII3 TA IPOEKTYBAHHHSI

THun JuCHUILTIHA BubipkoBa

PiBeHb BHIIIOT OCBiTH [Tepmmii (OakaaBpChbKUiA)
MoBa BUKJIaJaHHS YkpaiHcbka

Ob6csar kpeaurtiB EKTC 8

®opmu 3100yTTH OCBiTH Ouna(neHHa)

Pe3ynbTaTtn HapyaHHs. CTyAEHT, SKUAH YCITIITHO 3aBEPILINB BUBYCHHS AUCIMILTIHH, MA€ PO3YMITH POJIb 1 Miclie
3HaHb 00’ €KTHO-OPIEHTOBAHOTO aHA3y y chepi mpodeciitHOl MisSUTBHOCTI; BMUIO BiJITBOPIOBATH Ta HA3HWBaTH
NOHATIMHUE anapar; aHai3yBaTd MOHSATTS aHAN3y Ta MPOEKTYBaHHS NPOTPaMHHX 3aco0iB, MIAXOOH 10 iX
aHaJizy Ta moOynoBH; (HOpMyBaTH OCHOBHI ICHYIOYI THIM IPOTPaMHHUX 3ac00iB, iX XapaKTEPUCTUKH Ta
0COOJIMBOCTI; 3aCTOCOBYBATH Pi3HI MiIXOM 0 MPOEKTYBAaHHS MPOrPAMHUX 3aCO0IB Ha MPAKTHII; 3aCTOCOBYBATH
MoBy MozenmoBanHs UML Juist aHaimizy Ta NMPOEKTYyBaHHS; KOPUCTYBATUCh METOaMH 00’ €KTHO-OPIEHTOBAHOTO
MPOEKTYBaHHS TPOTPAMHOrO 3a0e3NeyYeHHs Ta 3aCTOCOBYBAaTH METOAM MPOEKTYBaHHS; KOPUCTYBATHUCS
11abJIOHaMH TIPOEKTYBAHHS Ta PO3YMITH X POJIb B IIPOrpaMyBaHHI.

3MicT HaBYANBHOI JMCHMIUIIHM. Meronomnorii CTBOpPEHHS MPOrpaMHUX MPOAYKTIB. JKHUTTEBUN IMKII
nporpamHoro 3adesnedenHs. Konmentii 060'€eKTHO-Opi€HTOBAHOTO TiIXOIY 10 PO3POOKH BEIMKUX MPOTPAMHIX
cucteM. OO'ekTHO-OpieHTOBaHMK aHami3. (OO0'€eKTHO-Opi€eHTOBaHE NPOEKTyBaHHS. (OCHOBHI KOMIIOHEHTH
yHiBepcaibHOi MOBH MojemoBanHss UML. [liarpamu kiaciB i 06'ekriB. [liarpamu crani. [liarpamu miit. Inmi
niarpamu Bizyamizauii npoextyBaHHs. Ouinka i Bubip CASE-3aco0iB.

3aniaHoBaHA HABYAJIBHA MiSUIBHICTB: KUIBKICTh ayJIMTOPHUX TOAMH - HEe MeHIle 1/3 Bij 3arajgbHOi KUTbKOCTI
TOJINH, SIKI 3aIUIAHOBAHI I BUBUYEHHS TUCLIVILIIHM.

@®opmu (MeTOAM) HABYAHHS: JIEKIii (3 BUKOPUCTaHHAM METOJIB MPOOJIEMHOrO HaBYaHHS 1 Bizyamizarlii);
n1a00paToOpHi 3aHATTS (3 BUKOPHCTAHHIM METOIB KOMIT FOTEPHOTO MOJICIIOBAHHS, TPEHIHTIB, MalicTep-KiaciB,
MIPaKTUKYMIB), caMOCTiiiHa poOoTa (1HAMBIAYyaIbHI 3aBJaHHS).

@®opMH OLIHIOBAHHS Pe3y/IbTATIB HABYAHHS. 3aXMCT J1a0OpaTOpHUX POOIT; MOpT(oIio Ja00paTOpHUX POOIT;
MUCbMOBE ONTUTYBaHHS (TECTyBaHHS).

®opma ceMecTPOBOr0 KOHTPOJIIO: 3alliK

HagsuaubHi pecypen:

1. E. Freeman, E. Robson, Head First Design Patterns, 2nd Edition, O'Reilly Media, Inc., 2020.

2. Mathiassen, L. (2018). Object-oriented Analysis & Design. Metodica.

3. Reddy, k. V., Korra, S. (2018). Object -Oriented Analysis and Design Using UML. Tuxis: BS Publications.
4. MonyneHe cepenonuie 111 HaBdaHHd MOODLE. Jloctyn 1o pecypcy: https://msn.khnu.km.ua.

5. Enexrtponna 6i6mioteka yHiBepcuteTy. JlocTym 10 pecypcy:  hitp://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buknanaui: kanaumatr TeXHIYHUX HayK, motieHT @opkyH HO.B.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

ITPOI'PAMYBAHHA MOBOIO RUBY

Tun gucHuNIiHA Bubipxora

PiBenb B0 OCBiTH [Mepmmii (6akanaBpChKUiA)
MoBa HaBYaHHS VYkpaincbka

O6csar kpeautiB EKTC 8

®opmu 3100yTTs OCBITH Ouna(zrenHa)

Pe3yabTraT HaBuaHHs. CTYICHT, SKAW YCIIIIHO 3aBEPIIMB BHBYCHHS JHMCIUILIIHU, Ma€: JTOCKOHAIIO
BOJIOMITH TPOQECIHHOI TEPMIHOJOTIEI, OCHOBHUMH MOHATTSAMU Ta 1HCTPYMEHTaMHU IS MPOCKTYBaHHS
MOBU mporpamyBaHHs Ruby. Bwmitu mnpoekTyBaTu apXiTeKTypy NpOrpaMHUX MOJIYJiB MOBOK Ruby;
MPOEKTYBATH Ta PO3POOIIATH MPOrpaMHi MOyJli MOBOIO Ruby 3 BHKOpPHCTaHHSM MPOIEIypHOTO, 00’ €KTHO-
OpPIEHTOBAaHOTO Ta MapaleIbHOrO MPOTPaMyBaHHS, BMITH TPOCKTYBaTH Ta poO3poOnsTH rpadivHi
KOpHUCTYBaIlbKi iHTep(deiicn MoBoI0 Ruby; mpoekTyBaTH Ta po3poOsITH 3a JOoOMOrorw (GpeiMBopky Ruby:
1a0JIOHN KOPHUCTYBAlbKUX 1HTep(eiCciB; KOHTpoiepu Ta Moxeni; Moxyni oOpooku URL-3amuTiB; BMITH
KOH(]IrypyBaTH CUCTEMY YIIPaBIIiHHSI KOHTEHTOM B paMKax GppeiiMBOpKy Rails; mpoekTyBaTu Ta po3pooisaTu
TecToBe MOKpUTTsA Ruby-nporpam ta Rails-ipoekTiB 3 BukopuctanasMm ¢ppeiimBopky RSpec.

3MicT HaBYAJNBbHOI JMCHUILIIHM. 3arajibHi OCOOJMBOCTI CHHTaKcuCy. ba3oBi omeparopu. YMOBHI
onepatopu. L{ukniuni onepatopu. ba3osi Ta cnemianbhi Tunu ganux. O6’extu. Knacu. Knacosi iepapxii.
Monyimi ta npoctopu imMeH. [ToToku Ta mapanenizm. Marimyssmii Hag motrokamu. CHHXPOHI3AIS MTOTOKIB.
Po6ora 3 rpadiunumu inTepdeiicamu: Shoes, Tk, GTK, Qt. Po6ota 3 manumu y dopmarax: JSON, XML,
RSS, PDF. O6po6ka BunusaTkiB. TectyBanusi Ruby-mporpam. ®peiimBopk RSpec. BcranoBmeHHs Ta
koH(irypyBanHs (peiimBopky Rails. CtBopenns Rails-mpoekris. [l1aGnoHu kopucTyBanbkux iHTepdeiicis.
I'enepartis Ta 00pobka hopm. Bamimanis nanux. Korrponepu ta 00poOka 3anutiB KopucTyBauiB. Pobora 3
muHaMivHuMu 1aHuMH. Kyku. Cecii. @ineTpu. Mogeni ta akTuBHI 3anucu. [IpeacraBieHus, 30epexeHHs Ta
00pobka manux. Mirpamii. Acomianii Ta BimHOmEHHA MK TUnamu. Mapmpyrtu3zamis ta o0pooka URL-
sanutiB. CRUD. REST. VmpaBninas npodinsimu kopucTyBauiB. TecTyBaHHs Ta HamaroJkeHHs Rails-
npoekTiB. @peiiMmBopk RSpec.

3aniaHoBaHA HABYAJIBHA MiSVIBHICTB: KUIBKICTh ayJIMTOPHUX TOAMH - HE MeHIle 1/3 Bij 3arajgbHOi KUIbKOCTI
TOJINH, SIKI 3aIUIAHOBAHI IS BUBYEHHS JUCLIAIIIIHA

MeToau HaBYAHHS: METOAM MPOOJIEMHOTO BUKIIAIAHHS, CIOBECHI, HAaO4HI (JIEKIlii); MOSCHIOBAJIHHO-
UTIOCTpaTUBHI, MPOOJIEMHOr0 BMKJIAJAHHSA, JOCHIAHMIBKI, YaCTKOBO-MOLIYKOBI (JIaOOpaTOpHI 3aHATTS),
MpOoOJIEMHOTO BUKJIAJAaHHS, JOCIITHHUIbKI, YacTKOBO-TIOIIYKOBI (caMocCTiiiHa po0oTa: 1HAMBIAYyalbHI
3aBJaHHA).

@®opmu i MeTOAM OLIHIOBAHHSI Pe3y/IbTATIB HABYAHHS. YCHE ONUTYBaHHS, 3aXHUCT JAOOPATOPHUX POOIT.
MUCHMOBI CAMOCTIHHI Ta KOHTPOJIbHI pOOOTH, MUCEMOBHM 1CITUT

®opma ceMecTPOBOI0 KOHTPOJIIO: 3aIIK — 5 CEMECTP.

HagsuaubHi pecypen:
1. Michael Hartl. Ruby on Rails Tutorial [Enextponumii pecypc]. — Pexum moctymy:
https://www.railstutorial.org/book
2. Michael Hartl. Ruby on Rails Tutorial: Learn Web Development with Rails (Addison-Wesley
Professional Ruby Series) 7th Edition // Addison-Wesley Professional, 2023- 896 p.
O. Fernandez: The Rails 5 Way. // Addison-Wesley Professional, 2018. — 1088 p.
4. Sandi Metz. Practical Object-Oriented Design: An Agile Primer Using Ruby 2nd Edition // Addison-
Wesley Professional, 2018. - 228 p.
. Monynbae cepenosuie s Hapuanas MOODLE. Jloctym no pecypey: https://msn.khnu.km.ua.
6. Enexrponna 6i0mioTeka yHiBepcuTeTy. JlocTyr 10 pecypcey: http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

w
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Buxkaana4: kanauaat negarorivyHuX Hayk, noreHT [IpaBopcerka H.I.


https://www.railstutorial.org/book
https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

OCHOBHM KOMAHJTHOI PO3POBKHU ITPOT'PAMHOI'O 3ABE3IIEUEHHSA

THun JUCHUILTIHA BubipkoBa

PiBenb BuIOI OCBiTH [Tepmmii(OakanaBpChbKUiA)
MoBa BUKJIaJaHHS Ykpaincbka

Ob6csar kpeaurtiB EKTC 8

®opmu 3100yTTH OCBiTH Ouna(neHHa)

PesyabTaTn HaBuyaHHA. CTyJeHT, SKUH YCHIIIHO 3aBEpIIMB BUBYEHHS AMCLUUIUIIHU, MAa€: JIOCKOHAJIO
BOJIONITH TIPOQECIHHOI0 TEPMIHOJIOTIED Ta OCHOBHHUMH TOHSATTSIMHU [I3, po3ymiTH OCHOBHI eTamu
MOTIEPEIHIX JOCIiIKEeHb, BU3HAUYEHHS LUICH NMPOIYKTY, IIO PO3pOOINIAETHCS, 3apyOiKHI Ta BITYM3HSIHI
crangaptu opopmieHHs crenudikarmii 1o I13 Bumor, MoBu crienudikaiii BUMOT, MPOBOAUTH 30ip BUMOT 10
IPOrPaMHOTO 3a0e3MEeUCHHsT 3aCTOCOBYBAaTH pPi3HI MIAOJOHW MPOEKTYBAaHHS, CEpeJOBHUINA PO3POOKH i
apXiTeKTyp B mpoekTyBaHHI [13; po3poOissaTu, aHamizyBaTH 1 peajli3oByBaTH IPOrpaMHE 3a0e3NeueHHs,
BUKOPUCTOBYIOUH KUIbKA PI3HUX TEXHOJIOTIA MPOMIKHOTO MPOTPaAMHOTO 3a0€3MEeYeHHS; BUKOPHUCTOBYBATH
aJICKBaTHI METPHUKHU SIKOCT1 K 3aci0 OIIIHKU SIKOCTI MPOCKTYBaHHS, OIIHIOBATH BIiAMOBIAHICTH PE3y/IbTaTIB
MPOEKTYBAHHS MOCTABJICHUM LIJSAM; MOJIU(IKyBaTH MPOEKTH, BUKOPUCTOBYIOUM MPOIYyMaHI IMiJXOAU [0
YOpPaBIiHHSA 3MiHAMH; BHKOPHCTOBYBATH METOJIM 3BOPOTHOI 1HXKEHEpii (3BOPOTHE MPOCKTYBAaHHS) IS
BiJTHOBJICHHS JM3aiHy NMPOTPaMHOT0 3a0€3IIeYCHHS.

3micT HaBYadbHOI AucHUIIIHM. OCHOBHI MiAXoau J0 KoMaHIHOI po3poOku I13, Microsoft Solutions
Framework. OCHOBHI KOMITOHEHTH 1 NPUHIMIIA METOJOJIOTII, YNPaBIiHHSA NPOCKTAMHU PHU3IUKAMH 1
roroBHicTiO B MSF,Mozxem mnponeciB i komanau MSF, mporpamui 3acoOu yrnpaBiaiHHS 1 KOHTPOJIO
KoMaHIHOI po3poOku I13, MpoexkTHW MEHEHKMEHT, YIpaBIiHHS KOMYHIKALIIMH B PaMKax KOMAaH[IH,
CyTHICTh 1 poOib apxXiTEKTOpa IporpamMHOro 3abesrnedeHHs, Poib po3poOHWKa MpoekTy, MexaHi3zmu i
CIIOCOOM TECTYBaHHS 1 HaaropKeHHs mpoekTy, OcoOIMBOCTI opraHizallii KoMaHIHOT poOoTH

3amiaHoBaHA HABYAJIbHA JiSUIBHICTB. KUIBKICTh ayJMTOPHUX TOJWMH - HE MeHIe 1/3 Bij 3arajabHOi KUTBKOCTI
TOJINH, SIKI 3aIUIAHOBAHI ISl BUBYEHHS JUCLIAIIIIHA

®opmu (MeTOH) HABYAHHA: JICKIIIT, Ja00paTOpHI 3aHATTS, CAMOCTIiiHa poOoTa.
®opmu OLIIHIOBAHHS Pe3yJIbTATIB HABYAHHS. YCHE ONUTYBAHHSI, 3aXUCT JJAOOPaTOPHUX POOIT

dopma ceMecTPOBOr0 KOHTPOJIIO: 3aTiK
Haguaabhi pecypcu:

1. Kelly, A. (2021). Xanpan: Team Centric Agile Software Development. : Amazon Digital Services LLC
- Kdp.

2. Visser, J., Wijnholds, G., Rigal, S. (2017). Building Software Teams: Ten Best Practices for Effective
Software Development. O'Reilly Media, Incorporated.

3. Harden, C. (2019). Mastering Commitment: For Software Development Teams. (n.p.): Independently
Published.

4. EnextponHa 010110Teka yHiBepcuTeTy. JJocTym 10 pecypcey: http://lib.khnu.km.ua/asp/php_f/plage_lib.php

5. MonynbeHe cepenosuine ainsi HaBdaHHst MOODLE. [loctyn no pecypcy: https:/msn.khnu.km.ua

Buxkaana4: kanauaar negarorivHuxX Hayk, nomeHt [IpaBopceka H.1.


http://lib.khnu.km.ua/asp/php_f/p1age_lib.php
https://msn.khnu.km.ua/

HPOI'PAMYBAHHA 1151 MOBIJIBHUX ITVIAT®OPM

Tun JucHUILIiHA BubipkoBa

PiBenb BH1IOI OCBiTH [epmmii (6akanaBpChKUiA)
MoBa BUKJIaJaHHS Ykpaincbka

Ob6csar kpeaurtiB EKTC 8

®opmu 3100yTTs OCBITH Ouna (n1eHHa)

Pe3yabTraTu HaBYaHHs: CTylIEHT, SIKHW YCITIIIHO 3aBEPIIMB BHBUCHHS IUCIMILIIHKA, TOBUHEH: BU3HAYATH
OCHOBH (DYHKITIOHYBaHHS MOOUTbHUX MIaT(OPM Ta MPUHLIMUIIB iX B3a€MOii 3 iHQOpMAIITHUMU CHCTEMaMU;
nepeadavaTu 0coOJMBOCTI JIOAATKIB JJII MOOUIBHUX IIaTGOpM Ha eTami iX MPOEKTYBaHHS, PO3POOJIATH
JONATKU I MOOUTBbHMX IIIaTGOpPM; 3aCTOCOBYBATH IMPOTPaMHI MPOAYKTH HAa MOOUTHPHUX ILIaTdhopmax;
KOPHCTYBAaTHUCS PaHIlIe CKJIAQACHUMHU MpOTrpamMaMu 1 3A1MCHIOBATH CYIPOBIJ IpOrpaM, BHOCHTH 3MiHH B
nporpamy; nepeadavyaTy BiJJIaroPKEHHS MPOTrpaM 3a I0IIOMOT0I0 IHCTPYMEHTAJIBHUX 3aC0O0i1B.

3micT HaBYaJbHOI AMCHMILTIHM. MOOUIBHI JOJAaTKM Ta TEXHOJIOTII, CTaHmapTH 3B’sA3Ky. I[Iporpamhi
MOOUTBHI maTdopMu. XapakTepUCTHKa CydyacHUX MoOOUTpHUX IuiatdgopMm. Pi3HOBHOM Ta craTucTHKa
BukopuctanHsa. Ilmardgopma Android. Apxitektypa wmoOinmeHOi T1utatdopmu Android. ApxitekTypa
MoOuTbHOT miarpopmu  los. Ilpomec po3poOku MoOiLIBHUX jgoxaTkiB. PobGora 3 OGiOmioTekamw.
[IpoToTumyBanHss MakeTy MoOUIbHOrO aoaatky. OCHOBM nu3aiiHy MOOUTbHUX aoaatkiB. CTBOpEHHS
MOOUTEHUX nmonaatkiB s miatdpopmu Android. OcroBu pobotu y Android Studio. Pobota 3 iHTEepdeticom
kopuctyBada ansi Android. Knacudikariis Ta xapakTepucTHKa OCHOBHUX BikeTiB. CTBOPEHHS MEHIO.
3B's3yBaHHsT Activities 3a momomor OCHOBHI eleMEHTH KepyBaHHS Ta poOorta 3 pecypcamu. KepyBaHHS
KUTTEBUM LIUKIOM Activity. 3miHa opieHTanii ekpany. CtBopeHHs MmeHto. Pobota 3 ¢pparmenramu. Pobora 3
0azamu nanux. baza manmx SQLite. BUkoprcTaHHS CEHCOPHHX MOXKJIMBOCTEH CMapT(QOHY MpH po3pooil
noAaTkiB. BuKopHCcTaHHS MOXIUBOCTEH MOOUTRHOTO 3B’A3Ky B JonaTkax. PoOora 3 rpagikoro Ta
a"imarriero. CtBopeHHs irop. TecTyBaHHs Ta myOuiKallisi MOOUIBHOTO JOJATKY.

MeToan HaBYAHHS: TIPOOIEMHOTO HAaBYaHHS 1 Bi3yaizallii, KOMII FOTepHI METOIH, CAMOCTIiifHa poboTa.

@®opMu OLiHIOBAHHS Pe3yJIbTATiB HABYAHHSA: YCHE OMUTYBaHHS, 3aXUCT JAOOPATOPHUX POOIT, MPOMIXKHI
TECTOB1 KOHTPOIII.

<I)0pMa CEMECTPOBOI'0 KOHTPOJIIO: 3aJiK.

HaguaabHi pecypcu:
1. Nolan G. Android best practices / G. Nolan, O. Cinar, D. Truxall. — Springer, 2021. — 222 p.

2. TlomsxoB A. O. AHaii3 METOMIB TEXHOJIOTIH PO3pOOICHHS MOOUTBHHUX A0AATKiB jyis uatdhopmu Android :
HaBuanbHUH mociOHuK [Enekrponnmii pecype] / A. O. Ilonskos, B. M. ®enopuenko, O. B. llImartko. — XapkiB :
XHEY im. C. Kysners, 2020. — 286 c..

3. baitnayamii C. Windows 10 mns C# po3poOnukiB. Kaura 2 : [HaBu. noci6.] / C. baligaunuii, M. Ocramayk. —
Kwuis : IT-knura, 2019. — 312 c.

4. Google Inc., About Android App Bundles / Google Inc. URL: https://developer.android.com/guide/ap p-
bundle.

5. Mogaynehe cepenosuiie s Hasuanast MOODLE. URL: https://msn.khnu.km.ua.
6. Enekrponna 6i6mioreka yniBepcurery. URL: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Bukiiagau: kaHauIaT TEXHIYHUX HayK, HomeHT SAmuna O.M.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

BEB-IIPOI'PAMYBAHHA

Tun JucHUILIiHA BubipkoBa

PiBenb BUIOI OCBiTH [lepunii (OakamaBpcbKuit)
MoBa HaBYaHHSA YkpaiHcbka

O6csar kpeautiB EKTC 8

®opmu 3100yTTH OCBiTH Ouna (neHHa)

Pe3ysabTraTH HAaBYaHHS

CryneHT, IKUi yCHIIIHO 3aBEPIIUB BUBUEHHS AUCIMILTIHU, TOBUHEH: BMIUJIO 8UKOPUCMOBYSaAmMU TTIOHITIHHUMA
amapart 3 daxy; po3pobismu ma apeymenmysamu CTPYKTYpy 1 Tu3ailH BeO-CalTIB, cmeoprogamu CauTh 3a
nonomororo MoBu HTMLS, CSS3, javascript; cmeoprosamu cepBepHi clieHapii MOBOIO NMPOTpaMyBaHHS,
Hanawmogysamu B3aeMoJIito 3 6azoro nanux Ha cepsepi b/l MySQL; ecmanosniosamu ta narawmosysamu
cepBepHe Ta KimieHTCbKe [13; mpoexmysamu ta po3pobisimu BeO-OpIEHTOBaHI KIIIEHT-CEPBEPHI CHCTEMU,
npoeooumu aHajii3 Ta ONTUMI3aIi0 POOOTH BeO-CalTIB; 3acmocogyéamuy IPOTrpaMHi 3aCO0H Ui PO3POOKH
CalTIB Ta CUCTEMH YIIPABIIIHHI KOHTEHTOM.

3micT HaBuyajbHOI AucHUILTiHM. OCHOBHI TOHATTA cy4acHOro IHTepHeT-mpocTtopy. ba3oBi eranu
MPOEKTyBaHHs Ta po3poOku BeO-caiitiB. OcHoBu HTMLS ta CSS3. OCHOBH CTBOpPEHHS CEpBEPHUX
clieHapiiB MOBOIO mporpamyBaHHs. Opranizaifis B3aemonii 3 6a3oro gaHux. CydacHi 3aco0u po3poOKu
erieMeHTiB BeOcaiTiB (javascript, json, ajax, jquery). AHali3 Ta onTuMizaiis podoTu Bed-caiitiB. [Iporpamui
3acobu sl pO3pOOKM CalTiB Ta CHUCTEMH YIPaBIiHHS KOHTEHTOM. HanamTyBaHHS CEpBEpHOTO Ta
KIIIEHTCHKOTO TporpamHoro 3abe3meueHHs. l[IpoexkTyBaHHS Ta po3poOka BeO-OPIEHTOBAHUX KITIE€HT-
CEpBEPHUX CHUCTEM.

3amiaHoBaHA HABYAJIbHA JMiSUIBHICTB: KUIBKICTh ayJJUTOPHUX TOJMH - HE MeHIle 1/3 Bix 3arajabpHOi KUTBKOCTI
TOJINH, SIKI 3aIUIAHOBAHI IS BUBYEHHS JUCLIAIIIIHA

®opmu (MeTOAM) HABYAHHS: JIEKIIi (3 BUKOPUCTAHHSAM METOJIB MPOOJIEMHOr0 HaBYaHHS 1 Bi3yauizarlii),
nabopaTtopHi 3aHATTS (3 BUKOPHCTAHHSIM KOMIT IOTEPHHX METOAIB Ta 3aco0iB HaBYaHHS), CaMOCTiiHA
pobora.

@®opMH OLiHIOBAHHSA Pe3y/IbTATiB HABYAHHS: 3aXKCT JJaOOPaTOPHUX POOIT, MPOMI’KHI TECTOBI KOHTPOJII.
®opma ceMecTPOBOro KOHTPOJIIO: 3aJTiK

HaguaubHi pecypen:

1. bepuepc-Jli 3acnyBanns naBytuau = Weaving the web. The original design and ultimate destiny
of the world wide web : 3 voro mounnanacs i 10 yoro npwuiine BeeciTas mepexa / Tim Beprepc-
JIi pazom 3 Mapkom @iverri; niep. 3 anri. A. Iimenka. — KuiB : KueBo-MorumnsiHcbka akaaemis,
2018. - 208 c.

2. lecnis O.B. WEB-niporpamyBanns : HaBu. nocionuuk / O.B. LlecniB ; M-Bo ocBiTH i HayKH,
MoJIoi Ta ciopTy Ykpainu, Hai. TexH. yH-T Ykpainu “Kuis. nonitexs. iH-1”. — Kuis : HTYY
“KIII”, 2020. — 149 c.

3. P.A. Menbnuk. [IporpamyBanHs BeO- 3acTocyBaHb ((ppoHT-eH] Ta 6ek-eHn). HaBuanbHuUil mociOHUK.
- JIsBiB : Bugasaunrso JIbBiBCEKOI momiTexHikH, - 2018. -248 c.

4.  MonynbHe cepenosuie 1 HaBuaHHS MOODLE. Jloctyn 1o pecypcy: https://msn.khnu.km.ua.

5. EnektpoHHa 0i6mioTeka YHIBEPCUTETY. Hoctyn hi() pecypcy:
http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buxkaanau: kanaugaT TeXHIYHUX Hayk, qoreHT Ammaa O.M.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

®YHKIIVHE IPOTPAMYBAHHSI

Tun (cratyc) AUCHUIIIHA BubipkoBa 3aranpHO1 MiIrOTOBKH
OcsiTHiii piBeHb [lepmmii (6axanaspcovkuii)

MoBa BUKJIaJaHHA Ykpaincbka

Ob6car kpeaurtiB EKTC 8

®opmu 3100yTTH OCBITH OuHa(neHHa)

PesyabraTi HaBuyaHHs. CTyJIeHT, KU YCIIIIHO 3aBEpPIINB BUBUCHHS JUCIHIUIIHU, MAa€_O0eMOHCMpYsamu
3MATHICTh /10 a0CTPaKTHOTO MHCICHHS Ta pO3YMIHHS OCHOB (DYHKIIIOHAJIBHOTO MpPOTrpaMyBaHHS;
3acmocogysamu OCHOBHI KOHCTPYKILIi F#; 60100imu 3HaHHAMYU NIPO KJ1acl Ta KOJEKMLii; gmimu iHTETpyBaTH
F# 3 NET, BuxopucroBytouu 6i0miorexku .NET Framework ta .NET Core; 3acmocogysamu mnporpamHi
3aco0u U1 pO3pOOKH IIPOrPaMHOTO 3a0€3IeUCHHS.

3micT HaBYaJAbHOI AMCHUIUTIHU. CUHTAKCHC, TUIIM JaHUX Ta BUBEJICHHS THUIIIB, OIIEPATOPH, 3MiHHI Y MOBI
F#. Oneparop let. [Ipup’si3ka 3nauens. OyHKIII, IX mapameTpu Ta pe3yiabTatd. OYHKIISA SK Tapamerp Ta
pe3ynbTar iHmoi PyHKii. YMOBHI KOHCTpYKIii Ta nukiu. [Topo3psani oneparii. Touka BXxoay B mporpamy.
Monyi. IIpoctip imen. Moaudikatopu goctymy Ta qo06aBiieHHs 0i0110TEKH KIIaciB.

3aniaHoBaHa HAaBYaJbHA [isJILHICTB: KUIBKICTh ayJUTOPHUX TOJWH - He MeHmie 1/3 Bix 3aranbHOT
KIJIBKOCTI TOJIMH, SIK1 3aIlJIAHOBAHI 11 BUBUEHHS TUCLHIUIIHH,

®opmu (MeTOAH) HABYAHHS: JIEKIIIT (3 BUKOPUCTAHHAM HAOYHUX METOJIB (CJIaiiliB), IOSICHEHHS, OeCiin);
MPAaKTUYHI 3aHATTS (3 BUKOPUCTAHHSAM CUTYallIHHUX BIIPaB, AUCKYCIiii), caMOCTiiiHa poOoTa (iHAMBITyaIbHE
3aBJaHHA).

@opMu OULiHIOBAHHSI pe3yJIbTATIB HABYAHHS: YCHE ONUTYBAHHS; MPE3CHTAllisl pe3y/ibTaTiB BUKOHAHHS
IHIWBIAYaTbHOTO 3aBJIaHHS; TUCHMOBE ONTUTYBAHHS (TECTYBaHH).

®opma ceMecTPOBOro KOHTPOJIIO 3ATiK
HaguaabHi pecypcu:

1.T. Abraham, «Get Programming with F#: A Guide for .NET Developers», Manning Publications,
2018

2.T. Petricek, J. Skeet, «Real-World Functional Programming», Manning Publications, 2019

3.D. Fancher, «The Book of F#: Breaking Free with Managed Functional Programming», No Starch
Press, 2014

4. MonynbHe cepenonuie s HaB4anHss MOODLE. Pexxum noctymy : https://msn.khnu.km.ua.

5.Enextponna 6101i0TeKa YHIBEpCHUTETY. Pexum JOCTYTIIY:
http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buxkaana4: kanauaat TeXHIYHUX Hayk, AoneHT Ammuaa O.M.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

OCHOBU MAIIIMHHOI'O HABYAHHA

Tun JuCcHUILIIHA BubipkoBa

PiBeHb BHIIIOT OCBiTH [Tepmmii (OakaaBpChKUiA)
MoBa BUKJIaJaHHS YkpaiHcbka

Ob6csar kpeaurtiB EKTC 8

®opmu 3100yTTH OCBiTH Ouna(neHHa)

Pe3ynbTraTtn HaBuaHHs. CTyJICHT, KU YCIIIIHO 3aBEPIIUB BUBYCHHS AUCIUILTIHH, MA€: JOCKOHAJIO 80100imu
poheCIHOIO TEPMIHOJIOTIEI0 Ta OCHOBHUMHU MOHATTSAMU MAIIMHHOTO HAaBYaHHS; po3ymimuy 1T Ta 3aBIaHHS
BUKOPUCTAHHS MAIIMHHOTO HABYAHHS; METOAOJIOTIYHI OCHOBH 3aCTOCYBAHHS aJITrOPUTMIB MAIIMHHOTO
HaBYAHHSL; 6I3yalizyeamu Pe3yabTaTd pOOOTH aJITOPUTMIB MAIIMHHOTO HABYAHHST, GUOUpAmY METO]T MAIIIMHHOTO
HABYaHHS, SIKMW BIINOBIA€ TOCTaBIICHIA 3ajadi, iHmepnpemysamu OTPUMAHI PE3yJbTaTH; 3ACHMOCO8Y8AMU
METOJM MAalIMHHOI HaBYaHHsS TP BHPIIMICHHI 337a4 B PI3HUX MPUKIATHUX OOJNACTAX; GUKOPUCTMOBYBAMU
6i0morexku moBu Python, cepemoBuma Keras, TensorFlow st moOynoBu Moneneii MallMHHOTO HaBYaHHS,
YUTaTH 1 aHaNi3yBaTu JIITEpaTypy 3 3aCTOCYBAHHS METOIB MAIIMHHOTO HaBYaHHS, MOOYIOBHU 1 OLIHKHU SIKOCTI
MOJIETIEH.

3MmicT HaBYaJAbHOI AMCHUILTIHU. [IpenMeT i 3aBraHHS MAIIMHHOTO HAaBYaHHA 1 aHawizy AaHux. OCHOBHI
MPUHIIMIIY, 3aBJIaHHS Ta MIiAXOJU, BUKOPUCTAHHS B PI3HUX 00JacTAX Hayku 1 iHAycTpii. OCHOBHI eTamnu
€BOJIIOI] AJTOPUTMIB MAalIMHHOTO HaB4aHHsA. bibmioreku Python s mMammHHOrO HaB4aHHS. MeTpuyHi
knacudikatopu 3aralbHUNA BUTJSA MeTpuUyHOro kiacudikaropa. Anroputm K HalOmmk4mx cycimis.
AJropuTMH BiIOOpY €TaJIOHIB. ANTOPUTMH KiIacTepu3alii AJTOPUTMH KiacTepu3amii 3 (iKCOBaHOIO
KUTBKICTIO KJIacTepiB. AJITOPUTMH KJIacTepH3allii 1o HiiibHOCTI. lepapxiuHa kinactepu3aritis. Jlepesa pimieHb

Kputepiit indopmarniitnoro surpamry i kputepidd JDxwni. Jliniiiai kmacudikatopu. Ilepmentpon i
po3aiaoroda rinepruiontHa. Ilepexia B mMpocTip MiABUIIEHOT po3MipHOCTI. MeToa ONMOPHUX BEKTOPIB.
Jlorictuyna perpecisi.

3amiaHoBaHA HABYAJIbHA JiSUIBHICTB: KUIBKICTh ayJMTOPHUX TOJMH - HE MeHIIe 1/3 Bia 3arajibHOi KUTBKOCTI
TOJIMH, SIK1 3aIUIaHOBAaHI 71 BUBYEHHS JUCLIAIIIIHA

@®opmu (MeTOAM) HABYAHHS: JIEKI] (3 BUKOPUCTAHHSIM METOJIB MPOOIIEMHOTr0 HaBYaHHS 1 Bi3yaizallii);
nabopaToOpHi 3aHATTS, CAMOCTIiiHa poboTa

@opMH OUIHIOBAHHSI Pe3yJIbTATIB HABYAHHS. 3aXHCT JA0OpaTOpHHX poOOIT; MHCHMOBE OMUTYBAHHS
(TectyBaHHS).

dopma ceMecTPOBOr0 KOHTPOJIIO: 3aITiK

HaguaabHi pecypcu:

1. James, D. (2018). Introduction to Machine Learning with Python: A Guide for Beginners in Data
Science. (n.p.): CreateSpace Independent Publishing Platform.

2. Robert, A. (2019). Machine Learning: The Complete Beginner's Guide to Learn and Effectively
Understand  Machine  Learning  Techniques  (Intermediate, ~ Advanced, To  Expert
Concepts). (n.p.): Amazon Digital Services LLC - KDP Print US.

3. Jung, A. (2022). Machine Learning: The Basics. Springer Nature Singapore..

4. MonyneHe cepenosuiie i HaBuaHHs MOODLE. Jloctym 1o pecypcy: https:/msn.khnu.km.ua.

5. Enextponna 6i0moteka yHiBepcutety. JlocTym 1o pecypcy: http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

Buxaanau: nokrop ¢izuko-maTreMaTHIHUX HayK, podecop benpatiok JLIT.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

OBPOBKA 30BPAXEHbB B PYTHON

Tun JUCHMILTIHA Bubipkoa

PiBenb B0 OCBiTH [epmmii (GakanaBpChKHil)
MoBa BUKJIaTaHHA VYkpaincbka

O6csar kpeautiB EKTC 8

®opmu 3100yTTs OCBITH Ouna(zieHHa)

Pe3yabTatn HaBuyaHHsl. CTyICHT, SIKUH YCIIIIHO 3aBEPIINB BUBYCHHS JUCIHILIIHU, Ma€: IOCKOHATIO 80100imu
poheCIfHOI0 TEPMIHOJIOTIEI0 Ta OCHOBHUMHM TIOHSTTSIMHU OOpOOKH 300pakeHb; po3ymimu LT Ta 3aBIaHHS
BUKOPUCTaHHSI OOPOOKH Ta aHalli3y 300pakeHb; METOJIOJIOTIUHI OCHOBU 3aCTOCYBAHHS aJlTOPUTMIB; 80.100imu
AQHAITHYHUMH THCTPYMEHTaMHU Ta METOJaMH, SKi B JaHWWA 4Yac BUKOPHUCTOBYIOThCS B ITU(POBiH 00poOIi
300paXkeHb; gubupamu crocio 00poOKK 300paskeHHS, IKUI BITIOBIIa€ TIOCTABIICHIN 3a/1adi, iHmepnpemyeamu
OTpUMaHI pe3yJbTATH; 3aCMOCO8y6amy METOAW MAIMHHOI HaBYaHHs TP BUPIIICHHI 33/1a4 PO3Ii3HABaHHS
o0pa3ziB; suxopucmosyeamu 06i6mioTeku MoBu Python, 6i6miorexn OpenCV mist 06poOku 300pakeHb

3micT HaBuaJdbHOI aucHuIIiHKH. OcHOBU 1U(POBOrO MpeAcTaBlieHHs 300paxkeHb. EnemMeHTH 30pOBOTO
CHOpUMHATTA. 34YUTYBaHHS 1 peecTpauis 300pakeHHs. JlMckpeTusaiis 1 KBaHTYBaHHS 300pa’KeHHS.
[lepeTBOopeHHs sickpaBoCTi Ta mpocTtopoBa (inbrpamis. [icrorpamu. BukopucTaHHS TiCTOrpamMHOTO
CTaTUCTUK MJiA TOJiniieHHs 300paxkeHHs. OcHOBU mpocTopoBoi ¢inmbTparnii. [IpocropoBa kopemsimis i
sroptka. [IpoctopoBi (inbTpu migBUIIeHHS pi3kocTi. [TiqBUIICHHS Pi3KOCTI 300pakeHb 3 BUKOPUCTAHHSIM
MOXITHUX: Jaljaciad, TpajieHT. BigHOBIEHHS Ta PEKOHCTPYKIlis 300pakeHb. DunbTpallisi B 4acTOTHii
obmnacri. /[BoBumipne nepetBopeHHss Dyp'e. OOpoOka KOIBOPOBHX 300paxeHb. Mopdoioriaaa oOpodka
300pakeHb. Epo3is 1 guutaranis. Po3mMukanHs 1 3aMukaHHs. BuaineHHs mex. 3armoBHEeHHs Jipok BumineHHs
3B'sI3HUX KOMIOHEHT. Omykma oOononka. lloronmenns. Ilotosmenns. IloOymoBa kicTsika. YcCideHHS.
Mopdonoriuna pexonctpykiis. Cermenranis 300paxkens. [IpectaBienns Ta onuc 300paxeHnb. BusiBieHHs
TOYOK, JiHIA 1 mepenaniB. BusBieHHs 130Jb0BaHUX TOYOK. 3B'S3yBaHHS KOHTYPIB 1 3HAXO/DKCHHS MEX.
[ToporoBa 06pobka. CermenTarisi Ha okpemi oonacti. Bigcresxxenns kopaony. CermeHTu kopaony. OcToBu
obmnacreid. Jleckpunrtopu KOpoHIB. Jleckpuntopu 00acTei.

3anaHoBaHa HABYAJILHA JisVIbHICT: KUIBKICTh ayIUTOPHUX TOIMH - HE MeHIle 1/3 Bia 3araibHOi KUTbKOCTI
TOJINH, SIKI 3aIUIAHOBAHI IS BUBUEHHS TUCLIVILIIHM.

@®opmu (MeTOAU) HABYAHHS: JIEKII] (3 BUKOPUCTAaHHSIM METOJIB MPOOIIEMHOT0 HaBYaHHS 1 Bi3yaizallii);
nabopaToOpHi 3aHATTS, CAMOCTIiHa poboTa

@opMH OLIHIOBAaHHSI Pe3yJbTATIB HABYAHHS. 3aXHUCT JaOOpaTOpHUX pOOIT, MHCHMOBE OMUTYBAaHHSA
(TectyBaHHS).

®opma ceMecTPOBOr0 KOHTPOJIIO: 3aITiK

HaguaabHi pecypcu:
1. R. Gonzalez, R. Woods, Digital image processing, 4-th edition, Pearson, 2018, 1022 pp
2. Dey, S. (2018). Hands-On Image Processing with Python. Packt Publishing.
3. J. M. Kinser, Image Operators: Image Processing in Python, CRC Press, 2018, 366 pp
4

A. Fernandez, Mastering OpenCV 4 with Python: A Practical Guide from Image Processing, , Packt
Ltd, 2019, 517 pp

5. Monynsae cepenosute 11t HapuanHs MOODLE. Jloctyn 1o pecypcey: https:/msn.khnu.km.ua.
6. Enextponna 6i0mioreka yHiBepeuTeTy. JlocTyt 10 pecypey:  http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Bukaagau: 1okTop (izuko-mMareMaTHUHUX Hayk, mpodecop beapariok JLII.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

Marictp

YIIPABJIIHHA COUIAJIBHUMHU KOMYHIKAIISIMHU Y BEDB

Tun JuCcHUILIIHA BubipkoBa

PiBeHb BHIIIOT OCBiTH Hpyruii (Maricrepcbkuii)
MoBa BUKJIaJaHHS Ykpaincbka

Ob6csar kpeaurtiB EKTC 8

®opmu 3100yTTH OCBiTH Ouna(neHHa)

Pe3yabTraTi HaBYaHHs. CTyJCHT, KW YCHIIIHO 3aBEPIINB BUBUYCHHS JAUCLUIUIIHY, IOBUHEH: PO3VMIMU:
poJIb 1 Miclle 3HaHb 3 AMCIUIUIIHU Yy cdepl npodeciitHol MisTbHOCTI; HampsIMKaMH PO3BHTKY 3aco0iB
KOMYHIKalliil B COLlIaIbHUX CEepeNoBHIaxX [HTepHET; HAPSAMKU PO3BUTKY CY4aCHHX TEXHOJIOTIH yIpaBIiHHS
COIIAJIbHUMHU KOMYHIKAI[IIMH B  CyCHUJIbHO-KOMYHIKAI[IMHUX CHCTEMaXx; OCHOBHM TIO3UIIIOHYBaHHS
KOMYHIKaI[IHHUX CUCTEM B cepeloBHINi I[HTepHET. suxopucmosysamu: ceppicu Bebd 2.0; opranizaiiro
MPOIIECIB COIIaIbHUX KOMYHIKAIlIi Ha OCHOB1 BeO-CIUILHOT Y II00ANbHINA Mepexi [HTepHET Ta CTpyKTypy 1
MOJIENIb ayAUTOpii caliTa AN CTBOPEHHSA (YHI[IOHAJIBHUX CaWTiB; MOJAETIOBATH TEMAaTHKy CalTy Ta
KOPUCTYBaIlbKE HAIIOBHEHHSI; MMO3UIIIOHYBAaTH BeO-caiiTu B cepenoBullll [HTepHET; nosuyionysamu Gopymu
Ta iHIn Gopmu criabHOT KopuctyBadiB WWW; gorodimu MexaHi3MaMy OpraHi3allii mporeciB coIliaTbHIX
KOMYHIKallif Ha OCHOBI BeO-CHUIBHOT y Mepexi I[HTepHeT; moldentrosamu pi3HI acleKTH COIIAIbHUX
KOMYHIKallii Ta aaMiHIiCTpyBaTH iHQOpMaIiifHi cucTeMdn Ha OCHOBiI cepBiciB Beb 2.0; supiuyseamu
npodeciiini 3a/1a4i MO3ULIOHYBaHHSI CalTiB Ta BEO-CIIIBLHOT y cepepoBuii WWW.

3micT HaBuadbHOI mucuumiinu. [loustrs possutky World Wide Web Ta cranmapty «Be6 2.0».
Knacudikamist BeO-cepBiciB. AHasi3 colialbHUX KOMYHiKamid. SIKicHUI aHali3 KOHTeHTY. [lo3uionyBaHHS
IutepHer-caiitiB. MapkeTHHIOBa AisUIbHICTH Ta iH(OpMAaIiiiHi 0613HEC-TIOTOKH Y BIPTYadbHUX CIHIIBHOTAX.
Knacudikamist BipTyaJlbHUX CHUIBHOT.

3amiaHoBaHA HABYAJIbHA JiSUIBHICTB. KUIBKICTh ayJMTOPHUX TOJWMH - HE MeHIe 1/3 Bix 3arajabHOi KUTBKOCTI
TOJINH, SIKI 3aIUIAHOBAHI I BUBYEHHS JUCLIAIIIIHA

MeTtoau HaBYaHHsA: JIEKIli (3 BUKOPUCTAHHAM METOJIB Bi3yamizaiii); mabopaTopHi 3aHATTA (3
BUKOPHUCTAHHSM METO/IB KOMIT FOTEPHOI0 MOJIETIIOBAaHHS ), CAMOCTIiitHa poOoTa
@opMH i MeTOAM OUIHIOBAHHSI Pe3yJbTATiB HaBYAHHS: 3aXUCT Ja0OpaTOpHUX poOIT, mHOpTdoIio
71abopaToOpHUX POOIT, MMCbMOBE OMUTYBaHHS (TECTYBaHHs), KOHTPOJIbHA poOoTa

dopma ceMeCTPOBOIr0 KOHTPOJIIO: ICTIUT

HaguaabHi pecypcu:

-

. Zhong, B. (2021). Social Media Communication: Trends and Theories. Wiley.

. Ukpong, E. (2019). The Role of Social Media in Development Communication. GRIN Verlag.

3. Hossain, M. 1., Kottika, E., Skare, V., Rydén, P. (2021). Social Media Storms: Empowering
Leadership Beyond Crisis: Taylor & Francis.

. Monynbae cepenosuiie i Hapuanas MOODLE. Jloctym o pecypey: https://msn.khnu.km.ua.

. Enextponna 6i6mioteka yHiBepcutery. JJloctyn 1o pecypcey:
http://lib.khnu.km.ua/asp/php_f/plage_lib.php.
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Buxnanaui: kanauaar TexHiYHUX HayK, 1orieHT PopkyH 10.B


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

MATEMATHUYHA JITHI'BICTHKA

THun JuCHUILTIHA BubipkoBa

PiBeHb BHIIIOT OCBiTH Hpyruii (Maricrepcbkuii)
MoBa BUKJIaJaHHS Ykpaincbka

Ob6csar kpeaurtiB EKTC 8

®opmu 3100yTTH OCBiTH Ouna(neHHa)

Pe3ysabTraTH HAaBYaHHS

CryneHt, sKMi yCTIITHO 3aBEPIIUB BUBYCHHS JUCLUUILTIHU, MA€: U3HAYAmMY CMHUCIIOBY 1H(POPMALO CIiB Ta
HaJTMIIKOBICTh TEKCTYy; Oydyéamu (YHKIT pO3MOAUTYy B TEKCTI CKJIAaiB, CIiB, CJIOBOCIIOJIYYEHb 1
rpaMaTUYHUX KIACIB; 6u3Hauamu IMOBIPHICHI XapaKTEPUCTHKH HOPM MOBH; 8U3HaYamu  TUI
MOPOKYBAIBHUX TpaMaThk 32 H.XoMChKUM; 30ilicHiosamu BUBEIICHHS B TpPaMaTHUIli; Oaéamu TIHTBICTUYHY
IHTEepIpeTAaIlil0 OCHOBHUX TEOPETUUYHUX MOHSATH KypCYy.

3MmicT HaBYaNbHOI AUCHUILTIHM. [leperyMOBY BUHUKHEHHS, ICTOPisl PO3BUTKY Ta MPEAMET MaTeMaTHYHOL
JIHTBICTUKU. BUKOpUCTaHHS METOMIB MAaTeMaTHYHO! JIHTBICTHKW. KBaHTUTaTMBHA JIIHTBICTHKA.
Kom6inaropuka. MMoBipHicTs Ta indopMaris TiHIBICTHUHMX moxiii. MHOXMHA JHIBICTHYHHX 06 €KTiB.
JliHrBicTMYHA MOMIA. fIMOBipHiCTL €JIEMEHTapPHOI  JIHTBICTUYHOI  MOZIi. PIMOBipHOCTi CKJIAHUX
JHTBICTUYHUX MONiH. [HpopmamiiiHi BUMipy B TeKCTi. IMOBipHICHE MOZETIOBaHHS MOPOKEHHS TEKCTYy Ta
HOro CKJIaJOBHX OJUHUIIL. [IOBTOpEHHS HE3aleKHHX BHUIPOOYBaHb Yy TEKCTi. BumaakoBa JIHIBICTHYHA
BEJIMYMHA, 11 XapaKTePUCTUKHU 1 QYHKIIT pO3MoALTy. 3aKOHH PO3MOALTY, SKi MOJEIIOI0Th YTBOPEHHS! MOBHUX
OJMHMIIb TEKCTY. [IOHATTS MpO 3acCTOCYBaHHS 3aKOHY BEJIMKHUX YHUCEN Yy JIHrBicTHI.. JlocmimkeHHs
JIHTBICTUYHUX BapiallifHUX PAIIB 32 JOMOMOTOK eMIIpUYHUX MOMEHTIB. CTaTUCTHYHI MOJEINi TEKCTy Ta
IMOBIpHICHI XapaKTepUCTUKH HOpMU MoBH. KomOinartopna mninrBictuka. I[lopopkyBanbHI TIpaMaTHKH,
kinacudikamiss 3a H. Xomcekum. JlepeBa BuBeacHHs. CkiHueHHI aBTomartd. O3HAueHHS CKIHUEHHOTO
aBToMara (JeTepMiHOBAaHOro 1 HeneTepMiHoBaHoro). Cmocobu 3afaHHS CKIHYEHHHMX aBTOMATIB.
3acTocyBaHHS CKIHYCHHHUX aBTOMATIB /IS TIOIIYKY y TeKCTi. Po3misHaBaHHS MOB.

3amiaHoBaHA HABYAJIbHA JiSUIBHICTB. KUIBKICTh ayJMTOPHUX TOJMH - HE MeHIe 1/3 Bix 3arajabHOi KUTBKOCTI
TOJINH, SIKI 3aIUIAHOBAHI IS BUBYEHHS JUCLIAIIIIHA

Metoau HaBYaHHSA: JIeKLii (3 BHUKOPHUCTAaHHSAM METOIB NPOOJIEMHOTO HaBYaHHS 1 Bi3yalisallii);
na0opaTOpHi 3aHATTS (3 BUKOPMCTAaHHSIM METOJIB KOMII IOTEPHOTO MOJICNIOBaHHS, TPEHIHTIB, MaiicTep-
KJIaciB, MPAaKTUKYMIB), caMOCTiiHa poboTa (1HAMBIIyallbHI 3aB/IaHHS).

®opmu i MeTOAN OLIHIOBAHHS Pe3y/bTATIB HABYAHHSA. YCHE ONMUTYBaHHS, 3aXUCT J1a0OpaTOPHUX POOIT,
TECTOBHM KOHTPOJIb

®opma ceMecTPOBOr0 KOHTPOJIIO: 3aIliK

HagsuaubHi pecypen:

1. Joachim Lambek: The Interplay of Mathematics, Logic, and Linguistics. (2021). Springer
International Publishing.

2. ITaciuauk B. B. Maremarnuna miarBictuka. Kaura 2. KomOiHatopHa JiHTBICTHMKA: HaBYAIBHUH
nociOnuk / B. B. Ilaciunuk, Illepouna FO.M., B. A. Bucouska, T. B. llecrakeBuu. — JIbBiB:
Bunasunntso JIpBiBCcbKOT momiTexHikn, 2019. — 250 c.

3. Milewski, T. (2019). Introduction to the Study of Language. De Gruyter.

4. Monynwae cepenopume s HapdanHss MOODLE. [loctym g0 pecypey : https:/msn.khnu.km.ua

5. EnextponHa 6i6mioreka yHiBepcutery Jloctyn a0 pecypey : https:/lib.khnu.km.ua

Bukaangaui: kanauaar neparoriuaux Hayk, gouent Ormmko O.1.



OOPMAJIBHI MOBH, TPAMATUKU TA ABTOMATHU

Tun JUCHMILTIHA Bubipkoa

PiBenb B0 OCBiTH Hpyruii (MaricTepchbKuii)
MoBa BUKJIagaHHA VYkpaincbka

O6csar kpeautiB EKTC 8

®opmu 3100yTTs OCBITH Ouna(zieHHa)

Pe3yabTaT HaBYaHHs. CTYACHT, SIKHH yCITIITHO 3aBEPIINB BUBUYCHHS JUCIUIUTIHA, IOBUHCH:

CHCTEMHO 3acmocogyséamu O3HAYeHHS Ta METOJM BH3HAYCHHS CMHUCIOBOI iH(opmarii ciiB Ta
HaJUTMIIKOBOCTI TEKCTY; 3acmocosysamu 0a30Bl KOHIEMINI 1 METOMO0JIOTii MOOYJOBH CTaTHUCTUYHUX
MOJIETICH TEKCTY Ta IMOBIPHICHUX XapaKTEPUCTHUK HOPM MOBH; 0OIPYHMOBY8AMU, AHANIZY8AMU 1 OYIHIO8AMU
MOPOJ/UKYBAJIBHI TpaMaTHKW Ta ix kiacudikanito 3a H.XoMmMchkuM; 0OIpyHTOBaHO 3aCTOCOBYBATH
AITOPUTMIYHI ACHEKTH TEOPii MOPOIKYBATHHUX TPAMATHK.

3mict HaByajabHOi Aucuumiainu. KomOinaropna minreictuka. IlopomkyBanbHi rpamatuku. OCHOBHI
o3HaueHHs, kimacudikamis 3a H. Xomcekum. JlepeBa BuBeneHHs. [ 'pamarnunuii anami3z. CKiHYeHHI
aBToMaTtH. O3HaYeHHS CKIHUEHHOTO aBTOMara (AETEpMiHOBAHOTO 1 HeZeTepMiHOBaHOT0). CriocoOu 3amaHHs
CKIHYEHHUX aBTOMATIB. 3aCTOCYBaHHs CKIHUEHHMX AaBTOMATIB JUIs MOLIYKY Yy TEKCTi. Po3mi3HaBaHHS MOB.
Perymsapui muoxxunu. Teopema Kunini. PerynspHi MHOKUHHY 1 peryiisipHi rpamaTtuky. Jlema npo HakauyBaHHS
Il peryssipHuX MoB. JleMa mpo HakadyBaHHS /ISl KOHTEKCTHO BUIBHUX MOB. I[IOHATTS mpo 3acTocyBaHHS
KOHTEKCTHO-BUIBHHX MOB. 3B'S30K Mi)kK MOBaMH, TpaMaTUKaMH, aBTOMaTaMH.

3amiaHoBaHA HABYAJIbHA JMiSUIBHICTB: KUIBKICTh ayJJUTOPHUX TOJMH - HE MeHIIe 1/3 Bix 3arajabHOi KUIBKOCTI
TOJINH, SIKI 3aIUIAHOBAHI IS BUBYEHHS JUCLIAIIIIHA

MeTtoau HaBYaHHS: JIGKIil (3 BUKOPHUCTAaHHSM METOIIB Bi3yamizaiii); maboparopHi 3aHATTS (3
BUKOPUCTaHHSAM METO/IiB KOMII FOTEPHOTO MOZAETIOBAaHHS ), CAMOCTiliHA poOoTa

@®opMu i MeToAM OUIHIOBAHHA Pe3YJbTATIB HABYAHHA: 3aXHUCT JaOOpaTOpHUX POOIT, MOPTPOIio
1ab0paToOpHUX pOOIT, MUCHMOBE ONUTYBAHHS (TECTYBaHHS), KOHTPOJbHA PoOOTa

®opma ceMecTPOBOr0 KOHTPOJIIO: 3aJliK
HagsuaubHi pecypen:

1. Levelt, W. J. (2019). An Introduction to the Theory of Formal Languages and Automata. De

Gruyter.

Homenda, W., Pedrycz, W. (2022). Automata Theory and Formal Languages. De Gruyter.

3. Sankar, V. R. (2021). Understanding Automata, Formal Languages and Grammar. UK: Alpha
Science International, Limited.

. Monynbae cepenosuie s Hapuanas MOODLE. Jloctyn no pecypcy: https://msn.khnu.km.ua.

. Enextponna 6i6mioteka yHiBepcuretry. Jloctyn 1o pecypcy:
http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

N
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Bukiaga4: kaHIuaaT TEXHIYHUX HAYK, Ao1eHT Panenpuyk 1.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

TEXHOJIOI'Ti OGPOBKH TA AHAJII3Y 30BPAKEHD

Tun JUCHMILTIHA Bubipkoa

PiBenb B0 OCBiTH Hpyruii (MaricTepchbKuii)
MoBa BUKJIagaHHA VYkpaincbka

O6csar kpeautiB EKTC 8

®opmu 3100yTTs OCBITH Ouna(zneHHa)

Pesyabratn HaBuyanHs. CTyJeHT, SKUH YCHIIIHO 3aBEpIIMB BUBUEHHS AMCUUIUIIHU, Ma€: 0eMOHCMpYeamu
PO3YMiHHSI OCHOBHUX MOHSTH Ta MPUHIIMIIIB INIMOOKOTO HABYAHHS Ta KOMITIOTEPHOTO 30pY; 3dCIMOCO8Y8aAmMuU
3HAHHS MPO Pi3HI APXITEKTYpH HEHPOHHUX MEPEXK U PO3B'SI3aHHA 3a/1a4 OOpOOKHM Ta aHaJi3y 300paKeHb;
80100imu METOJaMH MIATOTOBKM JAHWX, TPEHYBAaHHS, HAIAIITYBAaHHS Ta OLIHKH MOJENeH TIHOO0KOro
HaBYaHHS; 6Mimy BUKOPUCTOBYBATH CIelliaizoBaHi 010J10TeKH Ta iIHCTpyMeHTH, Taki sk TensorFlow, Keras
ab6o PyTorch, ans peamizamii Monmeneil riamOOKOro HABYAHHS; HNOSACHIO8AMU BAKIUBICTH ONTHUMI3AIll,
peryispusaiii Ta METOAIB BIIHOBIICHHS /IS MiJABUIICHHS €()EKTUBHOCTI MOJEIICH TIMOOKOTO HAaBUYAHHS,
Xapakmepusygamu KJIaCU4YHI Ta CydacHI MIAXOIU 110 OOpOOKM 300pakeHb, TakKi SK TOKPALICHHS
300paxkeHHs, superresolution Ta ¢inbTpallisa, Ta SK BOHH MOXYTh OYyTH I1HTErpoBaHiI 3 HEHPOHHUMH
MepeXaMu; po3ymimu TPUHIHUIKA 3aCTOCYBaHHS TI€pEelaBaHHs CTHIIIO, JETEKTYBaHHS O0O0'€KTiB Ta
CerMeHTarlii 300pakeHb 3a JOIMOMOI'OK TJIMOOKOr0 HaBYAHHS, OYiHMO8amu €TUYHI Ta COIlaJbHI HACIIIKH
BUKOPUCTAHHS TEXHOJIOTIH MMOOKOT0 HABYaHHS Ta KOMI'TOTEPHOTO 30py B Pi3HUX JIOMEHAX.

3micT HaByaabHOI aucuumIiHu. [lokpaieHHs sKOCTI 300pa’keHb 3a JOMIOMOTOI HEHPOHHUX MEPEK:
Buxopuctanas TOUOOKMX MOJEICH M BHUIAJICHHS IIyMy, [OKpAIIEHHS KOHTPAcTy Ta SCKPaBOCTI
300paxkeHb. Superresolution 3 BUKOpUCTAHHSM TITHMOOKUX HEHPOHHUX Mepex: 3aCTOCYBaHHS 3TOPTKOBHUX
HEHPOHHUX MepeX [UId WiABHINEHHS pPO3AUIBHOI 3IaTHOCTI 300pakeHb Ta BIAHOBJICHHS JeTaleil.
ApXITEKTypH, IPUHLIMIKA POOOTH Ta TPEHYBaHHS 3rOPTKOBUX HEHPOHHUX MEPEX JUIisi 00poOKU 300pakeHb
Ta KOMIT'IOTepHOTro 30py. Bukopucranus nepeanaBuanux mojeneii. O0poOka moCiIoBHOCTEH 300paeHb.
Pozmmpenns HabopiB AaHUX 300pakeHb ISl MOKpalleHHs e(heKTUBHOCTI TTTMOOKUX MOJIeNeld. 3aCTOCYBaHHS
TITMOOKUX MOJENel Ui BU3HAUEHHS PO3TAlIyBaHHS 00'€KTIB Ha 300pakeHHAX Ta ix cermeHTamii. Cucremu
po3IiZHaBaHHs 00114 BUKOpUCTaHHS IITMOOKMX HEMPOHHUX MEPekX M ineHTrudikarii Ta Bepudikarii ocid
Ha 300paxeHHsX. ['eHepaTuBHi Moxeni: BuBueHHs reHepatuBHHMX 3MmimaHux wmojeneir (GAN) Ta ix
3aCTOCYBaHHS [UIsl CHHTE3Y 300pa)Ke€Hb, CTUJIIOBAaHHA Ta IHIIMX 3aBaaHb. DimpTpamis 300pakeHb 3
BUKOPHUCTAHHSIM ITHOOKOTO HaBUAHHS.

3aniaHoBaHA HABYAJIBHA MiSUIBHICTB: KUTBKICTh ayJIMTOPHUX TOAWH - HEe MeHie 1/3 Bij 3arajabHOi KiTbKOCTI
TOJIMH, SIK1 3aIUIAHOBAaHI JIs1 BUBUEHHS JUCHUATUIIHI

MeTtoam HaBuyaHHsSI: JeKUii (3 BHMKOPHUCTaHHSIM METOMAIB Bi3yami3amii); JsabopaTopHi 3aHATT (3
BUKOPUCTAHHSM METO/IiB KOMIT FOTEPHOT'0 MOJIETIIOBAaHHs ), CAMOCTIiitHa poboTa

@opMH i MeTOAM OIHIOBAHHSI Pe3YJbTATIB HABYAHHS: 3aXHUCT JIAOOPATOPHUX poOIT, mMOpTdoIio
J1a60paTopHUX POOIT, MMCHbMOBE ONUTYBaHHS (TECTyBaHHS), KOHTPOJIbHA poOoTa

dopma ceMecTPOBOr0 KOHTPOJIIO: 3aITiK
HaguaabHi pecypcu:

1. R. Gonzalez, R. Woods, Digital image processing, 4-th edition, Pearson, 2018, 1022 pp

2. J. M. Kinser, Image Operators: Image Processing in Python, CRC Press, 2018, 366 pp

3. A. Ferndndez, Mastering OpenCV 4 with Python: A Practical Guide from Image Processing,
Augmented Reality to Deep Learning with OpenCV 4 and Python 3. 7, Packt Ltd, 2019, 517 pp

4. MonynbHe cepenoumie st HapuanHs MOODLE. [loctyn no pecypcey: https://msn.khnu.km.ua.

5. Enextponna 6i6moteka yHiBepcuTeTy. JlocTyt 1o pecypey: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buxaana4: nokrop ¢izuko-maTeMaTHIHUX HayK, ipodecop benpatiox JLIT.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

METO/IU OBPOBKH BEJIMKUX JAHUX

THun JuCHUILTIHA BubipkoBa

PiBeHb BHIIIOT OCBiTH Hpyruii (MaricTepcbKuii)
MoBa BUKJIaJaHHS Ykpaincbka

Ob6csar kpeaurtiB EKTC 8

®opmu 3100yTTH OCBiTH OuHa(neHHa)

PesyabTaTn HaBuaHHsA. CTyJOeHT, SKdAM YCHIIIHO 3aBEpPIIMB BUBYECHHS JWCLUILIIHM, TTOBHHEH: BMLIO
BUKOPUCTOBYBaTH TIOHSTIMHUM amapar, METOAM Ta I1HCTPYMEHTH, IpOrpaMHi 3aco0W Ui 3iMCHEHHS
IHTEJIeKTyaJIbHOTO aHami3y Benukux aanux (Big Data); euxomysamu camocCTidHUE TIONIyK, aHATi3 Ta CHUHTE3
iHpopMarii 3 pi3HUX Kepen i eEeKTHUBHOTO PIIICHHS CIICIiali3oBaHuX 3a7ad MpodeciitHOl MisTbHOCTI,
gU3HAYamMu METOAW IHTENIEKTYalbHOTO aHali3y BEIMKUX JaHUX IS PO3B’S3aHHS MpPAKTUYHHUX 3aBJaHb;
Xapakmepusyeamu pPe3yJbTaTH aHANli3y BEIUKUX JaHUX 3 TOYKH 30py IOCTaBJICHOI 3amadi; niobupamu
nporpamMHe 3a0e3neueHHs U1 3aCTOCYBaHHS MPOLEAYP IHTEIEKTYyaTbHOTO aHai3y BEIMKHUX JaHUX.

3micT HaBYANBHOI AMcHMILTIHM BeTyn B aHanmiz i 0OpoOKy BenMKHX AaHuX. JKUTTEBUI IHMKII MPOEKTY IO
aHAMITUI BeMUKUX JaHuX. OCHOBHI TeXHIKH (MiAXOAM) IMIOA0 pOOOTH 3 BEIUKMMH AaHMMHU. KOTHITHUBHHI
aHali3 JaHuX. AHami3 Ta Bisyami3ailis BelUMKHX MaHuX. OCHOBHI TEXHOJIOTIi Ta IHCTPYMEHTH POOOTH 3
BEJIMKUMU AaHuMU. HaykoBi mpoGiemu y cepi BeTUKUX JaHUX.

3amiaHoBaHA HABYAJIbHA JiSUIBHICTB: KUIBKICTh ayJMTOPHUX TOJWMH - HE MeHIe 1/3 Bix 3arajabpHOi KUTBKOCTI
TOJINH, SIKI 3aIUIAHOBAHI I BUBYEHHS JUCLIAIIIIHA

MeToau HaBYaHHsS. TPOOJEMHOTO0 BUKJIAQJAHHS, CJIOBECHI, HAOYHI; TOSCHIOBAJIILHO-UIFOCTPATHRHI,
YaCTKOBO-TIOLITYKOBI, MpakTU4YHAa poOoTa, nadopaTopHa poOOTa, camocTiiHa poOoTa: I1HAMBIAYyallbHI
3aBJIaHHS.

®opmu i MeTOIU OLIHIOBAHHS Pe3yJIbTATiB HABYAHHS . 3aXKCT Ja0OpaTOpHUX POOIT; Mpe3eHTalls
pe3yIbTaTiB BUKOHAHHS 1HAWBIyalbHUX 3aB/IaHb; MIMCbMOBE ONUTYBAHHSI.

®opma ceMeCcTPOBOro KOHTPOJIIO: 3aTTIK.
HaguaabHi pecypcu:

1. Knowledge Graphs and Big Data Processing. (2020). (n.p.): Springer International Publishing.

2. Khan, M., Jan, B., Farman, H. (2018). Deep Learning: Convergence to Big Data
Analytics. Himeuuunna: Springer Singapore.

3. Data Science and Big Data Analytics in Smart Environments. (2021). Benuka Bputanis: CRC
Press.Dinesh Sachdev. Thinking Big: Developers Guide for Big Data Engineering & Analytics.

4. Monynshe cepenosuuie 1t HapdanHs MOODLE. [loctym o pecypey: https://msn.khnu.km.ua.

5. Enexrtponna 610moTeka YHIBEPCHUTETY. Hoctyn b1 (6] pecypcy:
http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

Buknanaui: noxrop ¢izuko-maremMatnaHux Hayk, mpodecop beapartok JLIL., kaHmumaT negarorivHux Hayk,
nouent ['puropyk C.C.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

ITPOI'PAMYBAHHSA HA SWIFT IJIS1 PO3POBKU 10S-3ACTOCYHKIB

THun JUCHUILTIHA BubipkoBa

PiBenb BUIOI OCBiTH [lepunii (OakamaBpcbKuit)
MoBa HaBYaHHS VYkpaincbka

O6csar kpeautiB EKTC 8

®opmu 3100yTTH OCBiTH Ouna(neHHa)

PesyabTaTn HaByaHHs. CTyAeHT, SKUH YCHIIIHO 3aBEpUIMB BHUBYCHHS JMCUUIUIIHM, TOBHHEH:
JIEMOHCTPYBAaTH 3HAHHS OCHOB Swift, BKIIIO4aloun 00'€KTHO-OPIEHTOBAaHE MPOTPaMyBaHHS, CTPYKTYpH
JAHUX Ta anropuTMmu; 3actocoByBaTH pi3zHi KommoHeHTH UIKit ta SwiftUI mist cTBopeHHsS aganTUBHHUX
iHTepdeiiciB KoprcTyBaya Ta peanizaiii *KecTiB; BOJIOAITH HaBuukaMu podotu 3 Xcode Ta Interface Builder
JUIL CTBOPEHHSI, HaJAINTyBaHHS Ta TecTyBaHHS 10S-704aTKiB; BMITH NPOEKTYBaTH Ta peaji30ByBaTH
CHUCTEMH HaBIraIii Ta MmepexojiB M €KpaHaMH. MOSCHIOBATH IMPHHIIMIN POOOTH 3 JTaHUMH, MOCTIHHUM
30epiraHHsM Ta BeO-cepBicaMM; XapaKTepU3yBaTH METOMU TECTYBAaHHS, BIIJIATOPKCHHS Ta ONTHMI3allii
10S-nonatkiB, 3a0€3Me4y04r IXHIO IPOJIYKTUBHICTh Ta OE3IEKY; PO3YMITH PI3HHUII0 MK 3aMUKaHHSIMH Ta
GYHKIISIMUA BHUIIMX TMOPSAIKIB, BKIIOYAIOYM iX BUKOPUCTAHHA B MporpamyBaHHI Ha Swift; aHamizyBatu
MOJKJIMBOCTI pi3HUX 0107i0TeK Ta (PpeiMBOpPKIB, SIKI MOXYTh OyTH BHKOpHCTaHi Uit po3poOku i0S-
JIOJATKIB; 3HATH OCHOBHI NPHUHIUIM apXiTEKTYpH TMPOTpaMH, SKi JJONOMAarailoTh CTBOPIOBATH
CTPYKTYpOBaHi Ta JIETKO PO3IIMPIOBaH1 JOJATKH.

3micT HaBYAAbHOI AMCHUILTIHA. OCHOBH MOBH MporpaMmyBaHHs Swift: 3MiHHI, KOHCTaHTH, TUITU JAHUX,
omeparlii Ta yMOBHi Bupa3u. KOHTpOJIb MOTOKY, IMKIK Ta KOJIEKIl: iHcTpykiii if, switch, for-in, while,
MaCCHBH, CIIOBHUKHM Ta MHOKUHU. DyHKIIIT Ta 3aMUKaHHS: BU3HAYCHHS (DYHKIIIH, TapaMeTpu, 3HAaYeHHS 3a
3aMOBYYBAHHSIM, 3aMUKaHHS Ta BUKOPHUCTAaHHSA BUIIMX HopsaakiB ¢GyHKUiA. OO'€eKTHO-OpiI€EHTOBaHE
nporpamyBaHHs B Swift: KiacH, CTpyKTypH, IPOTOKOJIM, HACTITyBaHHS, PO3MIMPEHHS Ta MOMIMOP(Di3M.
OcHoBu po3poOku 10S-gonaTkiB: BukopuctanHs Xcode, Interface Builder, incTpyMeHTH HanamtyBaHHS
MPOEKTIB Ta PO3YMIHHS apxXiTeKTypu mporpamu. Po3poOka inTepdeiiciB KopucTyBada, BUKOPHUCTAHHS
OCHOBHUX KOMIIOHEHTIB, CTBOPEHHSI aJaNTUBHUX JU3aiiHIB Ta peani3aiis xkecTiB. KepyBaHHS HaBiraiiero
Ta THepexoJaMM MK ~ eKpaHamu:  cTBOopeHHss Ta  HamamtyBanHs — UINavigationController,
UlTabBarController, po6ora 3 UlStoryboardSegue ta mporpamue ynpasiiHHS nepexoaamu. Pobota 3
JTAHUMU Ta TOCTIMHUM 30epiranasaM. TecTyBaHHS, BIUIaropKeHHs Ta ontuMizallis 10S-101aTKiB. .
3aniaHoBaHA HABYAJIBHA TisUIBHICTB: KUTBKICTh ay/JIMTOPHUX TOAMH - HEe MeHie 1/3 Bij 3arajabHOi KiTbKOCTI
TOJIMH, SIK1 3aIUIAHOBAaHI JIs1 BUBUEHHS JUCHUATUIIHI
®opmu (MeTOAM) HABYAHHSA: JIEKUIi (3 BUKOPUCTAHHSAM METOJIB MPOOJIEMHOr0 HaBYaHHS 1 Bi3yauisarlii),
nabopaTopHi 3aHATTS (3 BUKOPHCTAHHSAM KOMIT IOTEPHHUX METOMAIB Ta 3aco0iB HaBYaHHS), CaMOCTiiHA
pobora.
®opMHu OL[iHIOBAHHS Pe3yJbTATIB HABYAHHS: 3aXUCT JJAOOPATOPHUX POOIT, TPOMIXKHI TECTOBI KOHTPOJII.
®opma ceMecTPOBOr0 KOHTPOJIIO: 3aIiK
HaguaabHi pecypcu:

1. Darryl Bartlett Swift Programming in Easy Steps — In Easy Steps, 2019. — 192 c.

2. Jon ManningTim NugentParis Buttfield-Addison. Learning Swift: Building Apps for macQS, i0S,

and Beyond 2nd Edition. — O'reilly Media, 2017. — 516 c.

3. Moga nporpamysanns swift URL: https:/book.swift.org.ua/book/0_welcome_to_swift/about_swift/ .

4.  MonynbHe cepenouie 1 HaBuanHs MOODLE. Jloctyn 1o pecypcy: https://msn.khnu.km.ua.

5.  Enexrponna 610oTeka YHIBEPCUTETY. Hoctyn pi (o) pecypcey:

http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buxaanau: kanaugaT TeXHIYHUX Hayk, qorneHT Ammaa O.M.


https://book.swift.org.ua/book/0_welcome_to_swift/about_swift/
https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

4. Kadeapa aBromaTusanii, KOMII’I0TePHO-iHTeTPOBAHMX
TEXHOJIOTIi Ta po0OOTOTEeXHIKH

bakanasp
IITYYHUM IHTEJEKT
Tun (cTatyc) IUCHUIIIHUA Bubipkora
PiBenb B0 OCBiTH [Teprmii (6akanaBpChKUiA)
MoBa BUKJIagaHHA VYkpaincbka
KiabkicTs BcranoBiaenux kpeaurtis EKTC 8
®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3yabTaTn HaBYaHHS

CryneHT, KWl yCHIIIHO 3aBEPIIMB BUBUCHHS AWUCIUIUIIHYU, TIOBUHEH: BMUJIO GUKOPUCMOBY8AMU CUCTEMHU
IITYYHOTO 1HTENEeKTY /s Taly3l aBTOMaTH3allis Ta KOMI IOTEPHO-IHTETpOBaHI1 TEXHOJOTII; 6UKOHY8amu
ananiz METONIB Ta 3aco0iB pPO3pOOKHU HeﬁpOMepemi pi3HOI apXITeKTYpH JUIsi CHUCTEM aBTOMAaTH3allii;
po3pobnsamu. HEHPOMEPEeXKi Ta CHCTEMH pO3IMi3HaBaHHs OOpa3iB, a TAKOXK CKCHEPTHI CHCTEMH Ul
aBTOMATH3ALlll TEXHOIOIYHIX O0’€KTIB; 3aCmocosysamu KIACHYHI TEXHOJOTII IITYYHOTO IHTENCKTY Uit
BnplmeHHs{ IHTeJICKTyalbHIX 3ajJa4a B CHCTEMax aBTOMATH3ALIl;  noe€OHyéamu TEOPIO 1 IPAKTHKY,
npuiiMaTH  pIlICHHS Ta BUPOONATH —CTpATerit0  JIsUIBHOCTI ULl IPOCKTYBAaHHS 1 PO3POOICHH
IHTEJICKTYaIbHUX CHUCTEM KCDPYBaHHs [isl aBTOMATH3allii TEXHOJIOriMHMX O00’€KTiB Ha BiANOBIAHICTH
BUMOraM BITYM3HSHUX Ta MDKHAPOJIHMX HOPMATHBHHX JIOKYMCHTIB 3 ypaXyBaHHSM 3aralbHONIOICHKHX
LIHHOCTei, ~CyCHUIBHUX, NCPXKABHUX Ta BHPOOHMYMX IHTCDECIB;  BUKOHY8AMU MOJICIIFOBAHHSL
IHTENEKTYalbHUX CHCTEM KCPYBAaHHs i CTPYKTYP GKCIEPTHHMX CHCTEM [Uls aBTOMATH3alii TEXHONOIIYHHX
00’€KTIB; 3acmocogyeamu METOM IUTYYHOIO IHTENCKTY I 3AIHCHEHHs aBTOMATH3ALil TEXHOIOTIYHHX
O0’€KTIB Ha OCHOBI THIIOBHX IPOCKTHUX IMPOLEAYP, MPHAOMAMH aHAli3y pEe3yJIbTariB IPOCKTYBaHHS,
HaBHYKaMH POOOTH 31 CHEHiaTbHOIO JTITEPaTypoIo.

3micT HaBYAIBbHOL AUCHUIIiIHA. OCHOBHI IOHATTS Ta O3HAYCHHS IITYYHOTO iHTeNeKTy. HelipoHi Mepexi.
Cucremu po3smizHaBaHHs oOpa3iB. CydacHi TEHJEHII Ta IJXOAU JO CTBOPEHHS CHCTEM IITYYHOI'O
intenekty. IIpeacTaBicHHs Ta BHKOPHCTaHHS 3HaHb Yy CHCTEMax INTY4YHOTo iHTENeKTy. HeuiTke
MOJIeIIOBaHHs. | eHeTHYHI aaropuT™Mu. MoJIeIFOBaHHS CHCTEM IITYYHOI'O IHTEJIEKTY B POOOTOTEXHIII.

3anjiaHoBaHa HAaBYAJbHA iSUVIBHICTB: KITBKICTh ayJUTOPHUX TOJWH — He MeHme 1/3 Bij 3arambHOI
KUJILKOCTI TOJMH, SIK1 3aIIaHOBaHI1 JJIsI BUBYEHHS JUCIMUILIIHH.

MeTtoam HaBYAHHS: CJIOBECHI Ta HAOYHi (JeKIii), MpakTU4Hi (JabopaTopHi POOOTH), MOSCHIOBAILHO-
UTFOCTPATUBHI Ta TOCIITHUIBKI (caMOCTiiiHa poboTa).

@®opMH OLiHIOBAHHS Pe3YJbTATiB HABYAHHSA: YCHE OMMTYBaHH, 3aXUCT Ja0OPATOPHUX POOIT, TECTOBHIA
KOHTPOJIb
Buj cemecTpoBOro KOHTPOJIIO: 3aJIIK.

HagsuaubHi pecypen:

1. Meroau Ta CHCTEMH IITYYHOTO IHTENEKTY: HaBUalbHHH mociOHWK. / ®paraBuan B.I'., ®partaBuan T.M., Jlykamis T.O.,
JlitBinuyk FO.A. - Yepnismi: YHY, 2023, — 114 c.

2. 3seniroponcekuit O.C. UlTy4ynmii iHTenekT. MeToAWYHI BKa3iBKHM 1O TPaKTHYHUX 3aHiaTh 3 gucnumwnad. / O.C.
3Beniropoacekuii, 10.1. Katkos, C.B. IIpokomnos, C.M. Imepskos, M.M. Pmxakos K.: ®OII I'ynseBa B.M., 2020 — 79 c.
http://dl.dut.edu.ua/file.php/1716/Metodichni_vkazivki.pdf.

3. JIy6ko /I.B. Meroau Ta cucteMu mTydHOro intesnekry: Hapuansuuii mociouuk /  J[.B. JIyoko, C.B. IllapoB. — MemiTOmoIb:
@®OII Omnopor T.B., 2019. —264 c.

4. SApomyx JI.JI. IHTenexkryanmpHi cucTeMH YIpaBiIiHHA: EKCIEpTHI CHCTEMH — OCHOBH INIPOEKTYBaHHSA Ta 3acCTOCYBaHHS B
cuctemMax aBToMatusaiii [EnextponHuit pecypc] : HaBY. Moci0. i cTyA. cnemianbHocTi 151 « ABTOMAaTH3aIlis Ta KOMIT FOTEPHO -
inTerposani Texuosorii» / JI. 1. AApomyxk / — Kuis: KIII im. Irops Cikopcbkoro, 2019. — 136¢.

5. JpanumuukoB JI.B. InrenexryansHi meronu B ynpasiinHi: HaBuanbauii mociouuk / JI.B. [pannmHukoB. — Kam'sHcbke:
JATY, 2018. — 416 c.

6. EnextponHa 6i6mioTeka yHiBepeutety . Joctyn no pecypey: http://lib.khnu.km.ua/asp/php_f/ plage_lib.php.

7. Monymbae cepenoruie st HaBuanast MOODLE https: https://msn.khmnu.edu.ua/course/view.php?id=6475.

Bukiaga4: kanauIaT TeXHIYHUX HayK, qoueHT @enyna Mukona BacunsoBuu


http://lib.khnu.km.ua/asp/php_f/
https://msn.khmnu.edu.ua/course/view.php?id=6475

ABTOMATHE ITPOI'PAMYBAHHSA CUCTEM KEPYBAHHA

Tun gucHuNIiHA Bubipkora

PiBeHb BHIIIOT OCBiTH [Tepmnii (6akanaBpChKUIA)
MoBa BHKJIaJaHHSA VYkpaincbka

KiabkicTh BcTaHoBaeHux kpeautiB EKTC 8

®opMu 3100yTTHA OCBITH Ouna neHHa

Pe3ysnbTaTH HAaBYaHHS

CryneHT, sIKUi yCIIIIHO 3aBEepIIMB BUBUYECHHS TUCHUILUTIHU, TIOBUHEH: BMIJIO 8UKOPUCMOBY8amMU TEXHOIOT1
aBTOMATHOTO MPOTpaMyBaHHS JUIsi Taidy3l aBTOMAaTH3allisi Ta KOMIT FOTEPHO-IHTErpOBaHI TEXHOJIOTI;
BUKOHYSamU aHaJ3 METOJIB Ta 3aco0iB PO3pPOOKH MPHUKIATHOTO IPOrPAMHOrO 3a0€3IMEeUEHHS CHUCTEM
KEepyBaHHS Ha OCHOBI TEXHOJIOTii aBTOMATHOTO MPOTPaMyBaHHS; po3podiamu TPOTrpaMHe 3a0e3nmedeHHs
CHCTEM KEepyBaHHS BUKOPUCTOBYIOYM CIIOCOOM aBTOMAaTHO-OPIEHTOBAHOTO TPOTPAMYBAHHS, BUKOHYSAMU
aBTOMAaTH30BaHE MPOEKTYBAHHS CHCTEM JIOTIYHOTO KEPYBAaHHS 3 BHKOPHCTAHHSIM IIA0JIOHIB aBTOMAaTHOTO
KepYBaHHS; NO€OHY8amu TEOPIIO 1 MPAKTUKY, MPUIAMATH PIIICHHS Ta BUPOOJIATH CTPATETiI0 JisSUTBHOCTI JUIS
MPOEKTYBaHHS 1 PO3POOJICHHS MPHUKJIAIHOTO MPOrPAMHOTO 3a0€3IEeYCHHsI CHCTEM KEepYBaHHS Ui CHCTEM
aBTOMaTH3alii BUKOPUCTOBYIOUM TEXHOJIOTii aBTOMATHOTO MpPOTrpamMyBaHHS Ha BiJIMOBIIHICTH BUMOTaM
BITYM3HSIHHUX Ta MDKHApPOIHMX HOPMATHBHHUX JIOKYMEHTIB 3 ypaxyBaHHSM 3arajibHOJIIOJICBKUX I[IHHOCTEH,
CYCIIJIBbHUX, JCPKABHUX Ta BUPOOHUUUX 1HTEPECIB.

3MmicT HaBuaJabHOI AucHuIIinm Beryn B aBromatHe mporpamyBanHs. [ludposi aBromatu. SWITCH-
texHounoris. IloaiitHo-opieHTOBHE mporpamyBaHHs. llpoueaypHe mporpamyBaHHS 3 SBHUM BHIUICHHSM
craniB. OO’€KTHO-Opi€EHTOBaHE TPOTPaMyBaHHS 3 SBHUM BHIUICHHSAM cTaHiB. OO0’€KTHO-Opi€HTOBaHI
TexHouorii nporpamyBaHHsA. OO’€KTHO-OpIEHTOBAaHE MPOEKTYyBaHHA. TeXHOJIOTii pPO3pOOKM MPOrpaMHOIo
3a0e3neueHHs CUCTEM KepYBaHHS Ha OCHOBI 00’ €KTHO-OPIEHTOBAHOTO IMiIXOAY.

3aniaHoBaHa HaBYaJbHA MiSIbHICTb: KUIBKICTh ayIUTOPHHUX TOIUH — HE MeHme 1/3 Bix 3araiapHOI
KIJIbKOCTI TOJMH, K1 3aIUIaHOBaHI JIJI1 BUBYECHHS JUCIAILIIHH.

MeToau HaBYAHHS: CIIOBECHI Ta HAouHi (JIeKmii), mpakTu4Hi (JlabopaTopHi POOOTH), TOSICHIOBAILHO-
UTFOCTpaTUBHI Ta JOCIITHUIBKI (CaMoCTiitHa poOoTa).
®opMH OLiHIOBAHHS Pe3yJIbTATIB HABYAHHSI: YCHE OIUTYBAHHS, 3aXUCT J1a0OPATOPHUX POOIT.

Buja ceMecTpOBOro KOHTPOJIIO: 3aiK.

HaBuaabHi pecypcu:

1. Tapapaka B. [I. [IpukmnagHa teopis nuudpoBux aBromariB: HaBuaneHuii nocioauk / B. JI. Tapapaka. — XXutomup:
KATY, 2019. - 183 c.

2. Inuxka, I. A. OcHOBH NMpHKJIaTHOI Teopu uudpoBux aBToMaTiB [EnekTpoHHMi pecypc] migpyunuk / 1. A. Jluuka,
B. IL TapaceHKo M. B. Onaii ; KIII im. Iropst Cikopcbkoro. — Enekrponni Texkctosi nansi (1 daiun: 23,22 M6aiT). —
Kuis: KIII im. Irops ClKOpCLKOFO, 2019. - 506 c.

3. Hubyneamk, C. O. TexuHonorii po3poOku mnporpamHoro 3abesrnedeHHs-1. Komm’ioTepHuil TpaKkTHKYM
[EnextponHuii pecypc] : HaB4aIbHUH MOCIOHUK JUIsI CTYJICHTIB crielliaibHOCTI 151 « ABTOMaTH3aIis Ta KOMIT I0TepHO-
IHTETPOBaHI TEXHOIOTI», OCBITHBO-TIpOdeciiiHOi mporpamu «KoMIT 10TepHO-IHTETPOBaHI TEXHOJIOTii Ta CHCTEMH
Hagiraii i kepyBauus» / C. O. LHuOynbuuk ; KIII im. Irops Cikopcbkoro. — Enektponni TexcTosi aani (1 daiin: 889
Ko6aiir). — Kuis : KIII im. Iropst Cikopcbkoro, 2021. — 125 c.

4. Mipomank M. A. ABromaru3allisi IpOeKTyBaHHsI BOYJOBaHMX CHUCTEM 1 mporpaMHux 3acodis Ha [1JIIC moBoro
OIUCY arapaTtypH : HaBualbHU ocioauk / M. A. Mipomauk, M. C. Kypues. - Xapkis : Ykp/IV3T. 2021. - 332 c.

5. Ilynena O.M. Po3poOneHHs JIOAMHO-MAIIMHHUX iHTEpQenciB Ta cucTteM 30MpaHHS AaHUX 3 BHUKOPHUCTAHHSIM
nporpamuux 3aco6ie SCADA/HMI.: HaBuanbuuii mociOnuk. Kuis: Bunasaunrso Jlipa-K, 2020. — 594c.

6. Hesmromos LII. TexHomoriss mporpamyBaHHs NPOMHCIOBHX KOHTPOJIEPIB B IHTEIPOBAHOMY CEpPEAOBHILI
CODESYS: Hapuanwuuit nocionuk / LI, Hesnromos, C.I1. HoBocenos, O.B. CuuoBa. — Xapkis: XHYPE, 2019. —
264c.

7.  Ilporpamysanns Ha I[IJIIC. HapuanpHO-MEeTOAMYHHMIA TOCIOHMK : METOAWYHI BKA3iBKU JUIS BUKOHAHHS
naboparopuux poOit / yknan:., l.A. Knumenko, B.B. Tkauenko, A.P. I'aifinaii. — Kuis : KIII im. Irops Cikopcbkoro,
2022. — 80 c. (3aTBepmxeHo 3acimannam kadeapu NelO Big 25.05.2022).

8. MoayneHe cepefoBuIle It HaBuaHHs. JlocTym g0 pecypey: https://msn.khnu.km.ua.

9. Enextponna 6i0mioteka yHiBepeutety . Jloctym o pecypey: http:/lib.khnu.km.ua/asp/php_f/ plage_lib.php.
Buxkaana4: kanauaaT TEXHIYHUAX HAYK, TOIeHT Makapumikia Jlennc AHaTomiioBud


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/

KOMIT'IOTEPHI MEPEXI

THun JUCHUILTIHA BubipkoBa

PiBenb BUIIOI OCBiTH [epmuii (bakamaBpChKuin)
MoBa BUKJIagaHHA VYkpaincbka

Kinbkictb BcranoBiaennx kpeautiB EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3ysbTaTH HABYAHHS

CryneHT, SKMW YCIIIHO 3aBEPIIWB BUBYCHHS TUCIMIUTIHHA, TIOBHHEH: 6UKOPUCHOBY8AMU  TEOPETUYHI
3HaHHS 3 THUTAaHb aHAi3y, OILIHKKM Ta BHOOpPY HAHOLIBII e(EeKTUBHHX pIlICHb MO0 BHUKOPHUCTAHHS
KOMIT' FOTEPHHUX MEPEXkK, TEJICKOMYHIKAIIHHUX CUCTEM, CHCTEM KOMYHIKaIliii B [HTepHET Ta MepexeBuX
cepBiciB /i e(heKTUBHOI poOOTH KOMII IOTEPHO-IHTEIPOBAHUX CHCTEM YIPABIIHHSI; 3aCmocosyéamu Pi3Hi
apXiTeKTypu KOMII'IOTEPHUX MEpEeX, MporpamMHe 3a0e3leueHHs, METOAM IMPOSKTYBAaHHS Ta MPaKTHYHI
HaBUYKH aHaNi3y, NOOYJOBHU 1 3aXUCTY BiJl HECAHKI[IOHOBAHOTO JOCTYIY /Ul KOMI IOTEPHO-IHTETPOBAHHUX
CHUCTEM YIpaBJIiHHSA Ta IHIIMX CHCTEM AaBTOMAaTH3allil; 6uKOHYy8amu YUPABIIHHSA Ta aJMIHICTPYBaHHS
KOMIT' IOTEPHUMH 1 TPOMHCIOBUMH MEpEXaMH Uil  KOMII IOTEPHO-IHTETPOBAaHMX CHUCTEM YIIPaBIIiHHS;
po3pobusimu  TEXHIYHE 1 mporpamMHe  3a0€3MEUYCHHS KOMIT FOTEPHHX MEpEeX [UIS  KOMIT IOTepHO-
IHTETPOBAaHMX CHCTEM YIPABIiHHA;, oOupamu HEOOXiTHI KOMIT'IOTEpHI MepeXi 3 TNpPOrpaMHUMH i
TEXHIYHUMU 3ac00aMu 3aXUCTy 1H(OopMalii 1st po3pOOKH KOHKPETHUX KOMII FOTEPHO-IHTETPOBAHUX CUCTEM
YIpaBIiHHA 13 3a0e3meueHHsM iX iHpopMaIiiiHoi Oe3neKu; 30ilicHI08amu MOJSITIOBAHHS KOMIT IOTEPHHIX
MEpEeX Cy4YaCHHX KOMII FOTEPHO-IHTETPOBAHUX CUCTEM YIIPaBIIHHS; po3Oupamucsi B ICHYIOUOMY
MepexeBoMy OOJaJHaHHI 1 3aCTOCOBYBATH MOr0 JIO KOHKPETHHX CIIEHApiiB POOOTH KOMIT FOTEPHO-
IHTETPOBAaHMX CHCTEM YIIPABIIHHS; #pOeKmysamy KOMITIOTEpHI Ta TIPOMHUCIOBI MeEpexi, AK s
KOMIT IOTEPHO-IHTETPOBAHUX CHCTEM YTNPaBIiHHSA, TaK 1 ISl IPOMHUCIOBUX KiOep(Pi3UYHUX CUCTEM.

3MmicT HaByaJabHOI AucuMILIiHM Beryn no mepex. Mogeni mepexi. Mepexesi mporokonu. |IP ta MAC
anpecu. Inmentudikarmist 1 aBTeHTHdiKalis KopucTyBadiB. KoM rotepHi npommucioBi mepexi. TexHomorii
inentudikamii KopuctyBauiB omnepaiiiiHux cucteM. OcHoBu iH(opmariiiHoi Oe3neku. OCHOBU 3aXHUCTY
JAHUX.

3anjiaHoBaHa HAaBYAJbHA MiSUIbHICTB: KUIBKICTh ayJUTOPHUX TOAUH — HEe MeHme 1/3 Bin 3aranbHOl
KIJIBKOCTI TOIMH, SIKI 3aIIaHOBAaHI IS BUBYEHHS IUCIIAILIIHMA.

MeToau HaBYAHHS: CIIOBECHI Ta Hao4H1 (JIEKIlli), MpakTU4HI (JJabopaTopHi POOOTH), TMOSICHIOBAJIHLHO-
UTFOCTpATUBHI Ta OCIITHUIBKI (caMocTiliHa poOoTa).

®opMH OLiHIOBAHHS Pe3y/IbTATIiB HABYAHHS: YCHE ONUTYBaHHS, 3aXUCT J1a0OPaTOPHUX POOIT.
Buj cemecTpoBOro KOHTPOJIIO: 3aJIIK.

HagsuaubHi pecypen:

1. basmwnp C.M. ApxiTekTypa KOMIT FOTEPHHX CHCTEM Ta MEpEX: HaBYANBbHUHA MOCIOHWK. pEeKOMEHIOBaHWHA ais 3100yBadiB
OCBITH 3aKIafiB (axoBoi MepeABHINOi OCBiTH criermianbHOCTI 141 EnexTpoeHepreTrka, eIeKTPOTEXHIKA Ta eIEKTpoOMeXaHika Ta
151 ABToMaTH3aIlis Ta KOMIT FOTepHO-iHTerpoBaHni TexHoiorii. Cymu: BBIT «Mpisy», 2022. -222 c.

2. JM. Cxinagannauii. [IpoMHCITOBI KOMIT FOTepHI MEpeXi: HaBJaIbHUH MOCiOHUK. PexoMennoBano Mertoaianoro pamoro KIII im.
Iropss CikopchbKOro sSIK HaBYaIbHUI TOCIOHMK JIsl 3700yBadiB CTyHeHs OakamgaBpa 3a OCBITHBO-TPO(DECIHHOW MPOrpamoro
«TexHiuHi Ta mporpaMHi 3acobu aBroMaTH3auii» cremiagbHocTi 151 ABroMaTH3aliisi Ta KOMIT FOTEpPHOIHTETPOBaHI TEXHOJIOTIT /
.M. Cxinamannuii, €.0. Tropina, — Kuis: KIII im. Iropst Cikopcbkoro, 2023. — S4c.

3. Networking All-in-One For Dummies Paperback. Doug Lowe. For Dummies; 7th edition 2018. - 992p.

4. CompTIA Network+ Certification All-in-One Exam Guide, Seventh Edition (Exam N10-007) 7th Edition. Mike Meyers.
McGraw-Hill Education; 7th edition, 2018. — 960p.

5. Kowmm’rorepni mepexi. IIporokonu, TexHosorii, oOnxagHanHs : HaBY. 1moci0. ans cryn. cnen. 125 «KibepOesmeka» / B. M.
Basunesuy, /1. b. Mexen, 0. M. Tkau. — Hixun: @OII JIyk’saenko B.B. TIIK «Opxines», 2018. — 108 c.

6. Muxkurnmma A.I. Komm’rorepHi mepexi, kuura.l. HaBuyanbHuii mociOHMK Juis TexHIYHMX creniaibHOocTeii BH3
(pexomennoBano MOH VYkpainn) / Mukutummd A.T., Mutank M.M., Cryxmak 1. - Marnoaist 2006, 2021. — 256¢.

7. I'pedentok A.M. OcHoBu ympaBiiHHS iH(pOpMaIiifHOO Oe3nekoro: HaBd. mociOHuk / A.M. I'peGentok, JI.B. Pubanbuenko.
Juinpo: AHinpor. nep. yHT BHyTpim. cupas, 2020. — 144 c.

8. KoHcnekr nextiii 3 kypey «Ynpasiintus goctynom». - Kuis, HYBill, 2022.

9. MoaynbHe cepeaoBHIIe s HaBuaHHs. Jloctym g0 pecypey: https://msn.khnu.km.ua.

10. Enextponna 6i6mioteka yHiBepcutety . Jloctym mo pecypey: http://lib.khnu.km.ua/asp/php_f/ plage_lib.php.

Buxkaana4: kanauaaT TEXHIYHAX HAYK, TOIeHT Makapumikia Jlennc AHaTomiioBud


https://mybook.biz.ua/ua/avtori/mitnik-mm/
https://mybook.biz.ua/ua/vidavnictva/magnoliya-2006/
https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/

IHTEPHET PEUEN

Tun qucHuIIiHI BubipkoBa

PiBenb BUIOI OCBiTH [Mepmuii (bakamaBpChKUin)
MoBa BUKJIagaHHA VYkpaincbka

Kinbkicts BcTranoBaenux kpeautiB EKTC 8

®opmu 3100yTTsI OCBIiTH OuyHa geHHa

Pesynbratn HapuanHsi. CTyjeHT, sIKMH YCINIIHO 3aBEPLIMB BMBYCHHS NMCLMILIHM, [OBUHCH: BMIIO
BHKOPHCTOBYBATH iCHyr04l TexHomorii [oT st raiysi; BAKOHYBaTH aHalli3 METOJIB Ta 3aC00IB po3poOKH
arapaTHOTO Ta MPOrpaMHOro 3a0e3neueHHs BUPOOHUYMX CHCTEM Ha OCHOBI Mepex mpomucioBoro 1oT;
PO3POOIISITH  amapaTHe Ta MPOrpaMHe 3a0E3MCYCHHs CHCTEM aBTOMATH3ALlii OCHOBI MEpex TPOMHCIOBOTO
loT; obuparn HeoOXinHy M1KponpouecopHy CHCTEMy KepyBaHHs i KOHKpeTHoi cucremu IoT;
MOEIHYBATH TCOPII0 1 MPAaKTHKY, NPUMAaTH PIMCHHS Ta BHPOOIATH CTPATerif0 MisIBHOCTI Uit
IPOCKTYBAHHs 1 PO3POOJICHHS alapaTHOro Ta mporpamHoro sabesneucHus cucreM loT Ha BiAnoOBiAHICTH
BAMOTaM BITYM3HSHHMX Ta MDKHApPOJIHUX HOPMATHUBHHX JIOKYMEHTIB 3 ypaxyBaHHSIM 3arajbHOJIOJICHKHX
[IHHOCTEH, CYCIUIbHUX, JP)KABHUX Ta BUPOOHMYMX IHTEPECiB; BUKOHYBaTH MojenoBanHs cucteM loT 3a
JIOTIOMOTOF0 CYYacHHX MPOrPaMHUX CHCTEM; po3Ouparucs B icHyrounx loT-TeXHONOTIsMX 1 3aCTOCOBYBATH iX
710 KOHKPETHHX CIIeHapiiB; mpoekTyBartu 1iicHi loT-cucremu ta npomuciosi kidbepdizuuHi cuctemMu.

3MmicT HaByajbHOI AucuMiUIiHUM. KoHuentyanbHMI WiAX1J, 3aBAaHHSA, METOAOJOrIYHI MpoOieMu Ta
pimenHs B obnacti K@, npomucnoBoro loT Ta inmycrpiansaux kibepdizmunux cuctem. JlocmikeHHs Ta
po3poOka texnousoriii loT, IloT i WoT mus cuctem kepyBanHa. Mogeni Ta epextuBHIcTh loT-cuctem.
MeTO,Z[I/I KOMyHiKaui'l' loT-cucrem. Meroau aHaniTUKA JIAHUX Ta IPUHIAIIHN 1 TEXHOJIOT1T 1HTEeNEeKTyallbHOTO
aHanizy 1 oOpoOku J@aHUX st IoT-cuctreM B KOHTEKCTI MpoekTyBaHHA iHAycTpianbHux KO cucrem.
JocnimpkeHHs: mTyqHoro iHTenekry pedeir AloT-cuctem. Metonu 30epiraHHsl BEJIMKUX JaHUX B KOHTEKCTI
loT-cucrem [uisi TpOEKTyBaHHS OaraTOpiBHEBUX CHUCTEM KepyBaHHsA. [IpoekTyBaHHS Ta CHHTE3
ingycrpianbHux K@ cuctem Ha ocHoBi TexHomnorii [oT. Konnenmis Power over Ethernet (PoE) Ta Mmetonu
repeaBaHHs JTaHUX Ta €HEprii yepes crhiibHEe cepenoBuie. MonaentoBanHs Ta po3pobieHHs loT-cucrtem i
Mojiesnie-opienToBane npoekTyBaHHsI K® cucrem. [IpoekryBanHs posymMHOro OyauHKy. CTpyKTypH, MOJENi 1
TEXHOJIOTIi st po3poOku mpomucioBux loT-cucrem.

3aniaHoBaHa HaBYAJbHA MiSIbHICTb: KUIBKICTh ayIUTOPHHUX TOIUH — HE MeHme 1/3 Bix 3aranbHOT
KIJIBKOCTI TOJMH, SIKI 3aIlJJaHOBAaHI )11 BUBUEHHS TUCIIAILIIHH.

MeToau HaBYAHHSI: CIIOBECHI Ta HAoyHi (JeKkiii), mpakTuyHi (JlabopaTopHi pPOOOTH), TOSCHIOBAIBHO-
UTFOCTpATUBHI Ta TOCIITHUIIBKI (caMocTiitHa poboTa).

@®opMH OLiHIOBAHHS Pe3yJbTaTiB HABYAHHS: YCHE ONUTYBaHHS, 3aXUCT JJA0OPATOPHUX POOIT.
Bua cemecTpoBOro KOHTPOJIIO: 3aJTIK.

HaguaabHi pecypcu:

1. Internet of Things for Industry and Human Application. In Volumes 1-3. Volume 1. Fundamentals and Technologies / V. S.
Kharchenko (ed.) - Ministry of Education and Science of Ukraine, National Aerospace University KhAl, 2019. - 605p.

2. Internet of Things for Industry and Human Application. In Volumes 1-3. Volume 2. Modelling and Development /V . S .
Kharchenko (ed.) - Ministry of Education and Science of Ukraine, National Aerospace University KhAl, 2019. - 547p.

3. Internet of Things for Industry and Human Application. In Volumes 1-3. Volume 3. Assessment and Implementation /V. S .
Kharchenko (ed.) — Ministry of Education and Science of Ukraine, National Aerospace University KhAl, 2019. — 918 p.

4. Ilymexo I. B. Apxirtekrypa ta Texnouorii Iuteprery pedeii: Had. noci6. / L.B. Ilyneko, A.A. €pimenko. — EnexrponHi taui. —
JKuromup: JlepxaBHuii yHlBepCHTeT «Kuromupcrpka momiTexHikay, 2022. — 234 c.

5. TexHomorii iHTepHETY pedeir. HapuamsHUi mociOHIK [EJ‘IGKTpOHHI/II/I pecypc]: HaBu. mocib. / b. 0. XXypakoscekuit, 1.O. 3eHis;

KIII im. Irops Cikopebkoro. — Enexrponni Tekcrosi aani (1 daitn: 12,5 Mo6aiit). — Kuis: KIII im. Iropst Cikopcbkoro, 2021. — 271

c.

6. Analysis of Artificial Intelligence of Things. / R.Revathy, G. R. Murugananth, M. Selvi, K. J. Periasamy. // International
Journal of Electrical Engineering and Technology. — 2022. — Nel1. — C. 275-280.

7. MonynbHe cepeaoBuile s HaBuaHHs. Jloctym g0 pecypey: https://msn.khnu.km.ua.

8. Enextponna 6i6mioreka yHiBepcurery . Jloctyn no pecypcey: http:/lib.khnu.km.ua/asp/php_f/ plage_lib.php.

9. Penosurapiit XHY. Joctyn 1o pecypcey: http://elar.khnu.km.ua/jspui/?locale=uk.

Buxiiaga4: kaHauIaT TEXHIYHUX HAaYK, TOLIEHT Makapuiikin [leHrc AHaTomiiioBu4


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/
http://elar.khnu.km.ua/jspui/?locale=uk

HHPOI'PAMYBAHHA MIKPOKOHTPOJIEPHUX CUCTEM

Tun (ucHuIIiHg BubipkoBa

PiBenb BUIOI OCBiTH [Mepmuii (bakamaBpChKUin)
MoBa BUKJIaJaHHSA Ykpaidncbka

KiabkicTh BcTanoBeHux kpeautiB EKTC 8

®opMu 3100yTTHA OCBITH Ouna neHHa

Pe3yabTaTH HABYAHHS

CryneHt, sKM{d YCHINIHO 3aBEPIIMB BUBYCHHS JHCLUUIUIIHM, TIOBUHEH: BMIJIO BUKOPUCTOBYBAMU
MIKPOKOHTPOJIEpHI CHCTEMH Ta 1X MPOTpaMHi 3aco0M I rajidy3l aBTOMAaTH3allid Ta KOMIT I0TEpHO-
IHTErpOBaHI TEXHOJIOTII; 8UKOHY8amu aHALi3 METOMIB Ta 3ac00IB PO3pOOKH amapaTHOro Ta MPOrPaMHOTO
3a0e3neYeHHs] MIKPOKOHTPOJICPHUX CHCTEM JUIs 3aco0iB aBTOMATH3allll; po3pobismu  anapaTHE Ta
nporpamMHe 3a0e3NneyeHHss MIKpOKOHTPOJEPHUX CHCTEM JUii 3aco0iB aBTOMAaTH3allil; obupamu HeoOXiOHy
MIKPOKOHTPOJIEPHY CHCTEMY Il KOHKPETHOIO 3aco0y aBTOMATH3allil; no€OHy8amu TEOPIO 1 MPAKTHUKY,
npuiiMaTH PILICHHS Ta BUPOOJISATH CTPATETIIO AISIIBHOCTI Ui MPOEKTYBaHHS 1 po3pOOJICHHS anmapaTHOro Ta
MPOTrpaMHOTO 3a0e3IeUeHHsT MIKPOKOHTPOJEPHUX CHCTEM JUIs 3aco0iB aBTOMAaTu3allii Ha BiAMOBIAHICTH
BUMOTaM BITYM3HSHUX Ta MIXHAPOJHUX HOPMATHBHUX JOKYMEHTIB 3 ypaxyBaHHSM 3araJbHOIIOACHKUX
[IHHOCTEH, CYCIUIbHUX, JEPKABHUX Ta BUPOOHHYUX IHTEPECIB; BUKOHY8AmU KOMITHOTEPHE MOJICITIOBAHHS
MIKPOKOHTPOJIEPHUX CUCTEM JUIS 3ac00iB aBTOMAaTH3AIli].

3mict HaByajgbHOI AucuuIIiHM. TexHomorii nporpamyBaHHSA MIKpOKOHTpoJepiB. [IporpamyBaHHs
MmikpokoHTpoinepiB AVR. IlporpamyBanns mikpokontposuepis STM32. [IporpamyBaHHSI MIKPOKOHTPOJIEPIB
ESP32. [IporpamyBanHs MikpokoHTposepiB ESP8266.

3anjiaHoBaHa HAaBYAJbHA JISUIbHICTB: KUIBKICTh ayJUTOPHHX TOAUH — HEe MeHme 1/3 Bix 3araibHOl
KIJIBKOCTI TOIMH, SIKI 3aIIaHOBAaHI IS BUBYEHHS IUCIIAILIIHMA.

MeToau HaBYAaHHSI: CIIOBECHI Ta Hao4Hi (JIeKIii), MpakTW4Hi (J1JabopaToOpHi POOOTH), MOSICHIOBAJIHLHO-
UTFOCTpaTUBHI Ta TOCIITHUIBKI (camocTiiiHa poboTa).

@®opMHu O1[iHIOBAHHS Pe3y/IbTATIB HABYAHHS: YCHE OMUTYBaHHS, 3aXKCT J1a00paTOPHUX POOIT.
Buja cemecTpoBOro KOHTPOJIIO: 3aITIK.

HaBuasbHi pecypen:

1. TIpoekTyBaHHSI MIKpPOIPOLECOPHHUX CHCTEM KepYyBaHHs: HABYAIbHHH noci6uuk / I.P. Ko36yp, I1.0. Mapymak, B.P. Mexsiss,
B.b. Cagkis, B.II. ITicemio. — Tepronine: Bua-Bo THTY imeni [Bana I[Tymos, 2022. — 324 c.

2. HporpaMyBaHH;{ MIKpOKOHTPOJIEPHUX CHCTEM: METOIUYHI PEKOMEHJAIi 10 BUKOHAHHS JIabopaTopHHUX poOiT [EmexTpoHHnit
pecypc]: st cryzaeHTiB crenmianbHOCcTi 121 «IHxeHepis nporpaMHoro 3abesneueHHs» Kadeapun ABTOMATHKM Ta YIPaBIIHHS B
texaiyanx cucremax / KIII imeni Irops Cikopepkoro ; ykman.: I1. FO. Karin, A. FO. Jopormii. — EnextponHi TekcToBi nani (1
¢aiin: 1,72 Moaiir). — Kuis : KIII im. Iropst Cikopcbkoro, 2019. — 127 c.

3. Cwmipros B.B., Cmiprosa H.B., ITapxomerko FO.M. Ilporpamysamts MIKPOKOHTPOJIEPHUX CHUCTEM : HaBYaJIbHHUI MOCIOHUK ;
M-BO OCBITH i HayKI/I Ykpainu, HeHTpaJ'II;HOpralH Hall. TexH. yH-T. — KponusHuiekuii : THTY, 2021. — 262 c.

4. TlporpamyBaHHsi MikpokoHTposiepiB AVR : [HaBuanbHuii mocionuk] / C. M. Hwupynsauk, O. JI. Asapos, JI. B.
Kpymensannpkuii, T. 1. TposHOBChKa. — Binaums : BHTY, 2018. — 111 c.

5. 10.0. Onukienko. OcHOBH TIpOeKTyBaHHS cucTteM [HTepHery peueil. [lepudepis mikpokontponepie STM32: HaBUambHHI
MOCIOHUK pexoMeHmoBaHO MetoandHolo pamoro KIII iM. Irops CikopchKkoro sk HaBYANBHUH MOCIOHUK i 3100yBadiB CTYTCHS
OakanaBpa 3a cepTH(ikaTHOIO Mporpamoro «EJeKTpoHHI OXOpOHHI cCHcTeMH Ta 3aco0m [HTepHeTry peueit» cmemiambHOCTI 171
«Enexrponikay / F0.0. Onukienko, A.P. Pmwxosa. - Kuis : KIII im. Irops Cikopcbkoro, 2022, — 127¢.

6. ['pumyx 0. C. MikpokoHTpoJiepH: ApXIiTeKTypa, IporpaMyBaHHs Ta 3aCTOCYBaHHs B eJeKTpoMexaHili : HaBu. rnoci6. / 10. C.
I'pumyk. — Xapkis: HTY «XI1I», 2019. — 384 c.

7. Espressif Inc, "ESP8266," 2020. [Online]. Available: https://www.espressif.com/sites/default/files/documentation/Oa-
esp8266ex_datasheet_en.pdf. [Accessed 8 August 2020].

8. STMicroelectronics,  "Discovery kit with STM32F407VG  MCU,” May 2018. [Online]. Available:
https://www.st.com/resource/en/user_manual/dm00039084-discovery-kit-with-stm32f407vg-mcustmicroelectronics.pdf.
[Accessed 25 July 2020].

9. N. Nikolov and O. Nakov, "Research of Communication between STM32L475 and Private Cloud realized by using Amazon
FreeRTOS and MQTT," in 27-th National Conference with International Participation "TELECOM 2019", Sofia, 2019.

10. Microchip Technology Inc, "AVR-loT WG Development Board User Guide,” 2020. [Online]. Available:
http://ww1.microchip.com/downloads/en/DeviceDoc/AVR-10T-WG-Development-BoardUser-Guide-DS50002809C. pdf.
[Accessed 25 July 2020].

11.

Bukuiaga4: kaHauIaT TEXHIYHUX HAYK, JOLEHT Makapumikin JleHnc AHATONIHOBUY.



BEB-BI3YAJUII3ALIA TA BEB-OPIEHTOBAHI CUCTEMU KEPYBAHHSA

THun JUCHUILTIHA BubipkoBa

PiBenb BuIOI OCBiTH [Tepmmii (OakanaBpChKuii)
MoBa BHKJIaJaHHSA Ykpaincbka

KinbkicTs BcranoBiaennx kpeautis EKTC 8

®opMHu 3100yTTHA OCBITH Ouna neHHa

Pe3yabTaTH HABYAHHS

CTyneHT, SIKMi YCHIIIHO 3aBEPIIMB BUBYCHHS JUCIMILIIHH, IOBUHEH: BMIIO 6UKOPUCHMOBY8amU ICHYIOYI
TeXHoJorii po3poOku BeO inTepdeiicy i ramy3i aBTOMAaTH3aIis, KOMIT IOTEPHO-IHTETPOBAHUX
TEXHOJIOT1 Ta pPOOOTOTEXHIKH;, 6UKOHY8amu aHAII3 METOMIB Ta 3aco0iB po3poOku BebO iHTepdeticy
KOMIT IOTEPHO-IHTETPOBAHUX CHCTEM YIPAaBIIHHS; po3pobnamu Beb intepdelicu cuctem aBToMaTu3aii ta
POOOTOTEXHIYHUX CHUCTEM; obOupamu HEOOXITHMH Miaxin s po3poOku Beb iHTepdeiicy KOHKpEeTHHX
KOMIT IOTEPHO-IHTETPOBAHUX CHUCTEM YIIPABIIHHSA Ta POOOTOTEXHIYHHX CHCTEM; MOEOHY8amu TEOpito 1
MIPaKTUKY, nputivamy PIICHHs Ta upoO.isimu CTPATETI0 MISUIBHOCTI M1 TPOCKTYBaHHS 1 po3pobieHHs Bebd
iHTepdeiicy KOMIT IOTEpHO-IHTETPOBAaHUX CHCTEM YIOpPaBIiHHA Ta pOOOTOTEXHIYHUX CHUCTEM Ha
BIIMOBIIHICTh BUMOTAM BITYM3HSHUX Ta MDKHApPOJHUX HOPMAaTHBHHX JOKYMEHTIB 3 ypaxXyBaHHSM
3arajibHOJIIOACHKUX IIHHOCTEH, CYCHUIPHUX, JEepKaBHUX Ta BHPOOHMYUX IHTEPECIB; 30iliCHIO8AmMU
MoJieNoBaHHsl Beb-iHTepdeiicy CY4aCHUX KOMII "IOTEPHO-IHTETPOBAHUX CUCTEM praBJ‘IlHH}I po3bupamucst
B icHyrounmx BeO iHTepdeiicax i 3acTocoByBaTH iX [0 KOHKPETHHX CLEHapiiB; npoexmysamu BeO
iHTepdericn kidbephi3MIHUX CHUCTEM.

3MicT HaBYaJbHOI AUCHHMILTIHM 3araiabHi BigoMocTi mpo BeG-iHTepdelicu KoMIT I0TEpHO-IHTETPOBAHUX
CHCTEM YIpPaBIiHHS Ta poOOTiB. Beb-apxiTekTypa KOMIT IOTEPHO-IHTETPOBAaHUX CHCTEM YIpaBiliHHS. BeO-
cucteMu. BebO-mocTyn 10 KOMITIOTEPHO-IHTETPOBAaHUX CHUCTeM ympaBiiHHSA. BeO-kepyBanus. Be6-
opienToBaHi scada-cucremu. OO0’€KTHO-OpPIEHTOBAHWUU MinXin po3poOkum Beb-iHTepdeiicy KoM roTepHO-
IHTErpOBaHMX CHUCTEM YMpaBIiHHA. AHaji3 BUMOr 70 Beb-iHTepdeiicy KoM’ I0TepHO-IHTETPOBAHUX CHUCTEM
ynpasiinaa. [IpoekryBanns Beb-inTepdelicy KoM I0TepHO-IHTETPOBAaHUX CHCTEM yIpaBiiHHA. Peamizaris
Beb6-inTepdeiicy koM 10TepHO-IHTErPOBaHUX CUCTEM KepyBaHHSI.

3anjiaHoBaHa HAaBYAJbHA JISUIbHICTB: KUIBKICTh ayJUTOPHUX TOAUH — He MeHme 1/3 Bin 3arainbHOl
KUJILKOCTI TOJMH, SIK1 3aIIaHOBaHI1 JJIsI BUBYEHHS JUCIMUITIIHH.

MeTtoam HaBYaHHA: CIIOBECHI Ta HAO4HI (JeKii), mMpakTU4Hi (JabopaTopHi poOOTH), MOSICHIOBAJIHHO-
UTIOCTpaTUBHI Ta JOCIITHUIIBK] (CaMoCTiitHa poOoTa).

®opMH OLiHIOBAHHS Pe3y/IbTATIB HABYAHHS: YCHE OMUTYBAaHHS, 3aXUCT J1a0OPaTOPHUX POOIT.

Bun CEMECTPOBOI'0O KOHTPOJIIO0: 3aiK.

HagsuaubHi pecypen:

1. Menbuuk P. A. TIporpamyBaHHs Be0-3acTOCYHKY ((ppoHT-eHj Ta Gek-enn) / P.A. Menbuuk. — JIbBiB : Bun-Bo "JIbBiBChKa
nomitexuika'", 2018.

2. Momuanos B. I1. Texnonorii po3po6ku WEB-pecypcis [Enexrponnuii pecypc] : Hauansuuil nociouuk / B. I1. Momuanos, O.
K. Marnopin. — Xapkis : XHEY im. C. Ky3nens, 2019. — 130 ¢

3. Lubyabnuk, C. O. TexHonorii po3poOku mporpaMHoro 3adesneuenns-1. Kommn’orepuuii npaktukym [Enxexrponnuii pecype] :
HaBYAJbHHUHN MOCIOHUK JUTSA CTYACHTIB CHemiadbHOCTI 151 « ABTOMAaTH3aMis Ta KOMIT FOTEPHO-IHTETpOBaHi TEXHOJOTID», OCBITHBO-
npodeciitHoi mporpamu « KoM’ roTepHO-1HTErpOBaHi TEXHOJIOTII Ta cucTeMu HaBiramii i kepyBauHs» / C. O. HuOympauK ; KIII im.
Irops Cikopcpkoro. — Exexrponni Tekctosi nani (1 ¢aitn: 889 KobaiiT). — Kuis : KIII im. Irops Cikopebkoro, 2021. — 125 c.

4. Hepmomos LIII. TexHouoriss mporpamyBaHHs I[POMHCIOBMX KOHTPOJEpiB B iHTerpoBaHomy cepemosunii CODESYS:
Hapuanpuwmii mocionuk / .111. Hemomos, C.I1. HoBocenos, O.B. Cuuora. — Xapkis: XHYPE, 2019. — 264 c.

5. Tlynena O.M. Po3poGJeHHS JIIOIMHO-MANIMHHUX IHTEPQENCIB Ta cUCcTeM 30UMpaHHs [IaHUX 3 BUKOPUCTAHHAM IIPOIPAMHUX
3ac00iB SCADA/HMI.: Hapuansauii nocionuk. Kuis: Bupasaunreo Jlipa-K, 2020. — 594c

6. MonynbHe cepenosuine s HaBuanus. Jloctyn go pecypey: https://msn.khnu.km.ua.

7. Enextponna 6iGnioreka yHiBepcutery . loctyn go pecypey: http://lib.khnu.km.ua/asp/php_f/ plage_lib.php.

8. Pemnosurapiiit XHY. Jloctyn no pecypey: http://elar.khnu.km.ua/jspui/?locale=uk.

Buxkiaga4: kanauIaT TeXHIYHUX HayK, qoueHT Kopenbka Jlrogmuna OnexcanapiBHa


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/
http://elar.khnu.km.ua/jspui/?locale=uk

APXITEKTYPA KOMIT'IOTEPIB TA IPOMUCJIOBUX KOHTPOJIEPIB

Tun JucHMILTIHA Bubipxora

PiBenb B0 OCBiTH [Mepmmii (6akanaBpChKUiA)
MoBa BUKJIagaHHA VYkpaincbka

KisnbkicTs BcranoBiaenux kpeaurtis EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3ysnbTaTH HAaBYaHHS

CryneHT, SKWUH YCHINIHO 3aBEpIIUB BUBYCHHS JUCIMIUIIHK, T[IOBUHEH: BMIJO BHUKOPHCTOBYBATH
OOIpyHTOBYBAaTH BHUOIp CTPYKTYypH Ta poO3poOJsITH MpHUKIaJHE MporpamMHe 3abe3meueHHs s
MIKpOITPOIIECOPHUX CUCTEM YMPABIiHHA Ha 0a3i JOKaJbHHUX 3aC00iB aBTOMATH3aIli{, TPOMHUCIOBHUX JIOTIYHUX
KOHTpPOJIEpIB Ta MPOTPaMOBAHMX JIOTTUHHUX MATPHUIb 1 CUTHAJIBHUX MPOIECOPIB; BUKOHYBAaTH aHaji3 Ta
CHHTE3 THIIOBUX apXITEKTYPHUX IMPOEKTIB; AEMOHCTPYBAaTH E€KCIIEPUMEHTAJIbHI HAaBUYKHU NPH BU3HAYCHHI
THUIIIB CKJIAJIOBUX KOMII FOTEPIB Ta MPOMHCIOBUX KOHTPOJIEPIB.

3MicT HaBYaAbHOI AMcHUIUTiHA. OCHOBHI (D)yHKII{ KOMIT'FOTepa Ta MPOMHUCIOBOr0 KoHTposepa. [TonarTs
apxiTEeKTypu KOMIT'IOTE€pa Ta IPOMHUCIOBOrO KoHTpojepa. HelimaHiBchbka apxiTekTypa. ['apBapichka
apxitekrypa. /lyanbHa HelWMaHIBCHKO-TapBapJChKa apXiTeKTypa. AcoliaThBHa apxitektypa. Ilapanenphi
KOMIT'IOTepHI apxiTekTypH. llepconanphi komm’torepu. PoGoui cranmii. baratorepminanbHi cucCTEMHU.
CepBepu. Bemuki yHiBepcanbHI  KOMITIOTEpHI  cHcTeMd. KilacTepHi  KOMIT'FOTEPHI  CHUCTEMH.
Cynepkomm’torepu. MikpokoHTponepu. Crerfiani3oBaHi KOMIT'IOTepH. PeXUM BHKOHAHHS OCHOBHOI
nporpaMu. PexxuM BHKJIMKY TTporpaMu. Pexkum 00CcIyroByBaHHS IIEpEPUBAHD 1 BUKJITFOYEHb. PExXUM MpsMoro
noctymy a0 mam’ati. KoHBeepHUN NPUHIUN BHKOHAHHA KOMaHA. AmNapaTHUW NPUHIUI BHUKOHAHHSA
orepariiii. MikpornporpaMHuii TPUHIIAIT BUKOHAHHS oreparliid. Cucrema komaH mporecopa. Kimacudikarris
npouecopiB. PerictpoBa kem — mam'stb. OcHoBHA nam'siTh. DyHKIIT apupMETHKO-IOTTYHOTO MPUCTPOIO.
Crocobu 00poOKM maHuX B apU(PMETHKO-JIOTIYHOMY MpHCTpoi. EnmemeHTapHi omepamii apugmeTruko-
norig"oro npuctporo. CkiaHi oneparii apudMeTuKo-I0r4HOTO MPUCTPOIO.

3aniaHoBaHa HaBYaJbHA MiSVIbHICTb: KUIBKICTh ayIUTOPHHUX TOIUH — HE MeHme 1/3 Bix 3aranbpHOT
KIJIBKOCTI TOJMH, SIKI 3aIlJJaHOBAaHI )11 BUBUEHHS TUCIIAILIIHH.

MeToau HaBYAHHS: CIIOBECHI Ta HAouHi (JIeKii), mpakTu4Hi (JlabopaTopHi POOOTH), TOSICHIOBAIBLHO-
UTFOCTpaTUBHI Ta JOCIITHUIIBKI (CaMoCTiitHa poOoTa).

dopmu OLiHIOBAHHS Pe3yJIbTATIB HABYAHHSI: YCHE ONMMUTYBAHHS, 3aXHUCT JJA0OPAaTOPHUX POOIT.

Buja ceMecTpoOBOro KOHTPOJIIO: 3aITiK

HaguaabHi pecypcu:

1. William Stallings. Computer organization and architecture: designing for performance New York, NY: Pearson,
2022. - 889 p.

2. Andrew A. Chien. Computer architecture for scientists: principles and performance. Cambridge: Cambridge
University Press, 2022. - 251 p.

3. basunp C.M. ApXiTeKTypa KOMIT'IOTEPHHX CHCTEM Ta MEpeX: HaBYAIbHHH MOCIOHWK. PEKOMEHIOBAHHMU s
3100yBaviB OCBITH 3aKJIaiB (haxoBOl MepeABUINOI OCBITH cremiaabHocTi 141 EnekTpoeHepreTrka, eleKTpoTexXHika Ta
eslekTpomexanika ta 151 ABromaru3zanis Ta Komn I0TepHO-iHTerpoBani TexHoiorii. Cymu: BBII «Mpis», 2022. -222
C.

4. M. JI. KoBanbuyk. ApxiTekrypa koM 1orepiB. HaBuanbauii nocionuk. / M. JI. KoBanpuyk, 0. O. Ymenko, /. L.
VYrpun M. JI. KoBanbuyk, 0. O. Ymenko, . I. Yrpun — UepniBui: YepHiBelbKUH HallloHANIBHUN yHiBepcuTeT iM. 1O.
®deapkoBuya, 2022. — 188 c.

5. Hesmromos LII. TexHnomoriss mporpamyBaHHS MPOMHCIOBUX KOHTPOJIEPIB B IHTETPOBAHOMY CEPEIOBHUIII
CODESYS: Hapuanwuuit nocionuk / LI, Hesnromos, C.I1. HoBocenos, O.B. CuuoBa. — Xapkis: XHYPE, 2019. —
264 c

6. OcHOoBH TOOYMOBM KOMIT IOTEPHO-IHTETpOBaHUX cucTeM [EnexTponHmii pecypc] : HaB4. mocib. mis CTyZ.
cnerianbHOCTI 151 «ABTOMaTH3alliss Ta KOMIT FOTEPHO-IHTEIPOBAaHI TEXHOJIOTI», OCBITHBONpOQECiiiHa mporpama
«ABTOMaTH3alisg Ta KOMII IOTEPHO-IHTETPOBaHI TeXHOJOril KibepeHepreTnuHux cucrem» /Yxkmamaui: C. B.
Jlrobunpkuii, I1. B. Hosikos ; KIII im. Irops Cikopcrskoro. — Kuis : KIII im. Iropst Cikopebkoro, 2020.-77c.

7. MonynsHe cepenonuine s Hapuanass MOODLE. Toctym g0 pecypey: https://msn.khnu.km.ua.

8. Enextponna 6i0mioTeka yHiBepeutety. Jloctyn f0 pecypey: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Bukaagaui: 10KTOp TeXHIYHUX HayK, popecop Mapruniok Banepiit Bonogumuposuy.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

CUCTEMMU KOMIT'IOTEPHOI'O 30PY

Tun gucHuNIiHA Bubipkora

PiBenb B0 OCBiTH [Mepmmii (6akanaBpChKUiA)
MoBa BUKJIagaHHA VYkpaincbka

KisnbkicTs BcranoBennx kpeautis EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3yabTaTy HaBYAHHS

CrynmeHT, sSIKUi YCHINIHO 3aBEPIIWB BUBUCHHS JUCIUILUIIHY, MOBUHEH: BMIIO SUKOPUCMOBYS8AMU METOIH
po3mizHaBaHHs oOpa3iB B Trady3l aBTOMAaTH3allis, KOMIT FOTEPHO-IHTETPOBAHMX TEXHOJOTIH  Ta
POOOTOTEXHIKH; GUKOHY8amu aHali3 METOMIB Ta 3aco0iB PO3POOKM CHCTEM KOMIT IOTEPHOTO 30pY;
po3pobasimu CUCTEMH KOMIT FOTEPHOTO 30py ISl CHUCTEM KEpyBaHHS Ta POOOTOTEXHIKH; npogooumu
imeHTHdIKaIit0 00’€KTIB y  pOOOTH30BAaHMX KOMIUIEKCAX Ta y CHCTEMaxX KEpyBaHHS; IMPAKTHYHO
peanizogysamu MeTod oOpoOkH iH(opMallii B cucTeMax KOMIT'IOTEPHOTO 30py B Tayly3i aBTOMaTH3allis,
KOMIT I0T€PHO-IHTETPOBAHUX TEXHOJIOTiH Ta POOOTOTEXHIKM; Cmeoproéamu NMporpaMHoe 3a0e3MedeHHs s
BU3HAYCHHS MapaMeTpiB 00'€KTIB 3a JOIMIOMOTOK CUCTEMH KOMII'FOTEPHOIO 30py B rajy3i aBTOMaTu3allis,
KOMIT FOTEPHO-IHTETPOBAHUX TEXHOJIOTIH Ta pOOOTOTEXHIKH.

3MicT HaBYAJBLHOI AUCHMILTIHM. BBeneHHs y komm'torepHmid 3ip. CBitio Ta komip. Mogjem 00poOku
KOJbOpy. 3icTaBieHHsl 300pakeHb. 3aBlaHHs Kiacudikalii Ta MOUIYKY CXO0XHX 300paxeHb. BBeneHHs B
3TOPTKOBI Helipomepexi. Po3BUTOK HelipoMepexeBuX MeTodiB. JleTekTop 00'eKTiB. 3aBJaHHS CErMEHTAIll.
[lepeneceHHss cTwi0 Ta CcHHTe3 300paxeHb. OCHOBHM aHamidy BijeonaHux. Po3piipkeHa TpuBHMipHA
pexoHcTpykiis. LLimpHa TpUBUMIpHA PEKOHCTPYKIIisL.

3anaHoBaHa HaBYaJbHA MiSIbHICTB: KUIBKICTh ayIUTOPHHUX TOIUH — HE MeHme 1/3 Bix 3aranbHOT
KIJIBKOCTI TOJMH, SIKI 3aIlJJaHOBAaHI 11 BUBUEHHS TUCIIAILIIHH.

MeToau HaBYAHHSI: CIIOBECHI Ta HAoyHi (JIeKmii), mpakTu4Hi (JlabopaTopHi POOOTH), TOSICHIOBAILHO-
UTFOCTpaTUBHI Ta JOCIITHUIIBKI (CaMOoCTiitHa poOoTa).

®opmu OUiHIOBAHHS Pe3yJIbTATIB HABYAHHSA: YCHE OMHUTYBAHHS, 3aXUCT JJA0OPaTOPHUX POOIT.
Buja cemecTpoBOro KOHTPOJIIO: 3aTTIK

HagsuaubHi pecypen:

1. Rajalingappaa Shanmugamani. Deep Learning for Computer Vision: Expert techniques to train advanced neural networks using
TensorFlow and Keras. - Paperback — January 23, 2018. — 305 c.

2.Cucremu Bi3yamizamii Ta posmizHaBaHHs 00pasiB [HaBuanbHHi mociOHuk] / Cmomiii B.B., CaBuipka f.A., Miciopa M./L.,
kapynwio B.B.- Kuis: HaunionansHuii yHiBepcuteT 6iopecypciB i npupookopuctyBanus Ykpainu, 2020. — 200c.

3. Meroau Ta CUCTEMH IITYYHOIO IHTEJEKTY: HaBYajbHUI mociOHuk. / dparapuan B.I'., ®paraBuan T.M., Jlykamis T.O.,
JlitBinuyk 10.A. - Yepnisui: YHY, 2023, — 114 c.

4. 3peniropoacekuit O.C. Iryynmii iHTeNeKT. MeTOAWYHI BKa3iBKM 1O MNpakTHYHUX 3aHATh 3 aucrumiian. / O.C.
3Beniropoacekuii, FO.1. Katkos, C.B. [Ipokonos, C.M. Imepsikos, M.M. Pmxakos K.: ®OII I'ynsesa B.M., 2020 — 79 c.

5. JIy6xo I.B. Meroau Ta cucrtemMu mrydHoro iHrenekry: HaBuampauit mociormk /  [1.B. JIyoxo, C.B. llapos. — MeniTonomns:
®OII Onnopor T.B., 2019. — 264 c.

6. bapaban C. B. KepyBannsa pyxom pobota Ha 6a3i HeuiTkoi noriku / C. B. Bapaban, 1. P. Apcenrok, B. 0. lllenens, B. I'punrok
// TatepHet — OcBiTa — Hayka — 2020: 30ipauk martepianis XII MixxaaponHoi koH(pepentii. — Binaumsg : YHIBEPCYM-Binautis.
—2020. - C. 46 - 476.

7. MonynbHe cepenouite s Hapdanas MOODLE. [loctyn 1o pecypcey: https://msn.khnu.km.ua.

8. EnextponHa 6i6mioTeka yHiBepeutety. Hoctyn mo pecypey: http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

Bukiaga4: kanauIaT TeXHIYHUX HayK, qoueHT denyna Mukona BacuasoBuu


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

CUCTEMU ABTOMATHUYHOI IJEHTU®IKAILIL TA OCHOBU KIBEPBE3IIEKH

ACK TII
Tun gucHuNIiHA Bubipxora
PiBenb B0 OCBiTH [Tepmmii (6akanaBpChKUiA)
MoBa BUKJIagaHHA VYkpaincbka
KisnbkicTs BcranoBiaenux kpeaurtis EKTC 8
®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3yabTaTn HaBYaHHS

CryneHT, SIKUi yCIIIIHO 3aBEPIINB BUBUCHHS AUCIUILTIHN, TIOBHHEH: BMLJIO 8UKOPUCMOBY8amMU TEOPETUYHI
OCHOBM KOJyBaHHs, iH(popmarlii Ta iH(opmMmariifHOi Oe3meku Mpu Mepefadi ix KaHajgaMu 3B S3Ky Y
KoMIT'toTepHux Ta  npomucioBux Mepexkax B ACK TII i3 ypaxyBanHsMm mmmdpyBaHHS JaHUX IS
3a0e3neueHHs] iX HaAIWHOCTI y aBTOMAaTH30BaHHMX CHUCTEMax KEpyBaHHS Ta CHCTEMax aBTOMATHYHOI
inerTudikamii 00’€KTIB; 6uxowysamu awaniz ma cunmes OTPUMAHUX JaHUX 3 CHCTEM aBTOMATUYHOL
inenTudikamii 00’ekTiB st dopmyBaHHsS 0a3u mapametpiB mporecy B ACK TII ta pobGoToTexHIYHHMX
CHCTEMaX; OeMOHCmpY6amu EKCIEPUMEHTAIbHI HABUYKA Yy PO3pOOJIEHHI aBTOMAaTH30BaHUX Ta
POOOTOTEXHIYHUX CHUCTEM 13 3aCTOCYBAaHHSM METOJIB KOJyBaHHSA, MU(pPyBaHHS 1 pO3Mi3HABaHHS TaHUX:
obupamu METOIN KOAyBaHHS, IU(pyBaHH:], BIAMOBIAHI popMaTH NaHUX; peanizogyéamu aBTOMATH30BaH1
Ta pOOOTOTEXHIYHI CHCTEeMH Ta aHaunizyeamu 1iX; po3podismu KOMII IOTEPHO-IHTETPOBaHI CHUCTEMU
VIPaBITIHHA 3 y paXyBaHHSM 3aXO0/IiB iX Kibep3axucry.

3micT HaBYaABHOI AMcHUILTIHU. Teopist iHpopMmarii Ta kogyBaHHS. TeXHOOTIT IITPUXOBOTO KOTYBaHHSI.
Texnomorii pamioyacTtoTHOi inmeHTHdikamii. bBiomerpuuni TexHosorii. TexHosorii po3mi3HaBaHHsA 00’ €KTIB.
KaprtkoBi texnonorii. AxkryanpHicTh nutanHs kibepOesmekn B ACKTIL. OcHOBHI 3arpo3u Ta HampsiMu
kibeparak y cuctemax ACKTIIL. OcnoBui BpasznuBocti B cucremMax ACKTIL. Merogun Tta 3acobu
kibepOesnexkn ACKTIL. 3axomm mis kibep3axucty B ACKTII. 3axuct nmaHux 3 BHKOPHUCTAHHSIM
kpunrorpadii. Bignanenuii noctyn ta Bukopuctanus VPN.

3anjiaHoOBaHa HAaBYAJbHA JISUIbHICTB: KUIBKICTh ayJUTOPHUX TOAWUH — HE MeHme 1/3 Bix 3arainbHOl
KIJIBKOCTI TOIMH, SIKI 3aIJIaHOBaHI 11 BUBYEHHS TUCIIAILIIHMA.

MeToau HaBYAHHSI: CIIOBECHI Ta Hao4Hi (JIeKIii), MpakTH4Hi (J1JabopaToOpHi POOOTH), MOSICHIOBAJIBLHO-
UTIOCTpaTUBHI Ta JOCIITHUIIBK] (CaMoCTiitHa poOoTa).

@opMH OLiHIOBAHHSA Pe3yJIbTATiB HABYAHHS: YCHE ONMUTYBAHHS, 3aXUCT JJA0OPATOPHUX POOIT.
Buja cemecTpoBOro KOHTPOJIIO: 3aITIK

HaguaabHi pecypceu:

1. Kopenpka JI.O. Teopis indopmarii, koxyBaHHs Ta mndpyBaHHs : HaB4aidbHUiT ocioHuK / JI.O. Kopenpka. — XMenbHUIBKHNA:
CumBsoa, 2021. — 208 c.

2. Ilynena O.M. Po3pobneHHs nronMHO-MAlIMHHUX iHTep(eiiciB Ta cucteM 30MpaHHS AaHWX 3 BUKOPHCTaHHSIM INPOTPAMHHX
3aco0iB SCADA/HML. : Hagru. nioci6. / [Tynena O.M. - KuiB : Bumasaunrso Jlipa-K, 2020. — 594 c.

3. Isamko A.B. I 19 IBamko A.B., Kpmiosa B.A. Teopis indopmarii Ta KoayBaHHS B MPHUKIAAaX 1 3aja4aX: HaBY.-METO/. MOCi0.
Xapkis : HTY «XIII», 2022. 317 c.

4. Tlymexo 1. B. Apxitektypa Ta TexHoJoril [HTepHEeTY peueit: HaBd. noci6. / [.B. Ilyneko, A.A. €dimenko. — EnexkrponHi naHi. —
YKutomup: lepxaBHuiil yHiBepcHTET « KUTOMHPCHKA MOIiTEXHIKay, 2022. — 234 C.

5. T'ynak I'.M. Meropomnoris 3axucty inpopmarii. Acnekru kibepoesnexu: nigpyunuk/ I.M. I'ynak — K.: Bugasuuurso HA Cb
VYxpainu, 2020 — 256¢.

6. bepkman JI.H.. KogyBanus mxepen indopmariii Ta kanamiB 3B’ 53Ky : HaBd. nocionuk / JIL.H. bepkman, A.Il. Boumapuyxk, I'.I.
lafimyp, H.C. Yymak. — Kuis: HHITI IVT, 2018. —91c.

7. Bumas B. b. OcHoBu indopmariitnoi 6e3nexu : HaBd. mocionuk / B. b. Bummns, O. C. I'aspum, E. B. Pwxkkos. [Jxinpo:
Juinpor. nepx.yH-T BHyTpimI. cmpas, 2020. 128 c.

8. Kibepbesmeka : cydacHi TexHONOTIi 3axucTy. HaBuanpHUi MOCIOHUK Al CTYIEHTIB BHINMX HaBYanbHUX 3akianis. / C. E.
Ocrtamnos, C. I1. €BceeB,O.I'. Kopois. — JIbBiB: «HoBwuit Cit- 2000», 2020 . — 678 c.

9. HesmonoB L.I1I. TexHiuni 3acobu aBromarm3auii: Ilinpyunux / L.II. Hemonos, A.O. Arapycesuy, O.1. ®unnnenko, H.II.
Jemcrka, C.I1. HoBocenos. — Kpusuii Pir Kpusopisekuii konemx HAY, 2019 p. — 366 c..

10. Monaynere cepenosuuie st HaBuanHst MOODLE. Joctyn no pecypey: https://msn.khnu.km.ua.

11. Enektponna Gibmioreka yHiBepcutety. Jloctym qo pecypey: http:/lib.khnu.km.ua/asp/php f/plage lib.php.

Bukiaagau: KaHAUJIAT  TEeXHIYHUX  Hayk, gomeHT  Kopempka  Jlrogmmna — OnekcaHnapiBHA.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

3D-MOJAEJIIOBAHHA

Tun (craryc) AMCHMILTIHA BubipkoBa

PiBeHb BuIIOi oCBiTH [Tepmnii (6akanaBpChKUIA)
MoBa BHKJIaJaHHSA VYkpaincbka

KinbkicTs BecranoBiaenux kpeaurie EKTC 8,0

®opmu 3100yTTH OCBITH Ouna neHHa

PesyabraTn HaBuyaHHsa. CTyACHT, SKUU YCHINIHO 3aBEPUIMB BHUBYCHHS JHUCIUIUIIHH, TIOBHHECH:
GUKOPUCIIOGY6AMIU  3HAHHA i HpaKTI/I‘{Hi HaBu4kH 3 3D-MozenroBaHHS B raiysi aBTOMaTH3ALl,
KOMII"FOTEPHO-IHTErPOBAHUX TEXHONIOTIH Ta POOOTOTEXHIKH; 3aCmMocosysami METOJMYHI [IPUAOMYI OCHOBH
HayKOBUX ,uocnm)KeHL NPUKIAJHI METOJUKH aHami3y 1 CHCTeMarnsauil TexHIYHOI iHpopmamii y rany31
aBTOMATH3aIlil, KOMI IOTEPHO-IHTETPOBAHUX TEXHOJIOTIH Ta POOOTOTEXHIKH, ¢hopmysamu pPEeKOMEHAALIT
00 TOKpAIIeHHS CHUCTEM aBTOMaTH3alii Ta pO6OTOTeXHiKI/I y 3D-mpocropi; npoeoaumu 3D-
IPOCKTYBAHHs B IPOLECi PO3POOKM CHCTEeM aBTOMATH3alii Ta POOOTIB; 6paxoeyeéamu 3aKOHOMIPHOCTI
BHIIQIKOBUX SIBULI i BMIHHS BHKOPHCTOBYBATH WMOBIPHICHO-CTATHCTHYHI METOAM UL BleH_IeHHSI 3a1aq
3D-nipoekTyBaHHS; po3podsmu Ta i0eHmughikysamu TPUBUMIPHI MOJIEI CUCTEM aBTOMATH3aIlil Ta poOOTIB
3 BUKOPHCTaHHSM HOBITHIX TEXHOJIOT1HM Ta IPOrpaMHOro 3a0e3IeUcHHS.

3mict HaBuaabHOi aucoMIUIiHKM. OCHOBM MOJICIIOBAaHHS TEXHOJOTIYHUX 00'ekTiB y 3D-mpocrtopi.
AmnanitTnuHi Metoau omnucy 3D-mopmeneit. Metonu oOumcIOBaabHOI reoMerpii. CreriaaizoBaHi MakeTd
mporpaMm s 3D-moxaemoBanHs. 3D-mipoekTyBaHHsA 00’ €KTIB i3 CKJIaIHOK reoMeTpiero. IHTerpailis cucreM
3D-npoekTyBaHHS 3 MYJIbTU(DI3UUHUMHU CUCTEMaMH IMITALIHHOTO MOJCIIOBAHHS.

3anjiaHoBaHa HAaBYAJbHA JISUIbHICTB: KUIBKICTh ayJUTOPHUX TOAUH — He MeHme 1/3 Bin 3aranbHOl
KIJIBKOCTI TOIMH, SIKI 3aIIaHOBaHI 11 BUBYEHHS TUCIIAILIIHMA.

MeTtoau HaBYAHHS: CIIOBECHI Ta HAoyHi (JIeKii), mpakTu4Hi (JlabopaTopHi POOOTH), TOSICHIOBAIBLHO-
UTFOCTpaTUBHI Ta JOCIITHUIIBKI (CaMOoCTiitHa poOoTa).

@®opMHu O1[iHIOBAHHS Pe3y/IbTATIB HABYAHHS: YCHE OMHUTYBaHHS, 3aXKCT J1a00paTOPHUX POOIT.
Buja cemecTpoBOro KOHTPOJIIO: 3aITIK.

HagsuaubHi pecypen:

1. Mocitok O. O. Penakropu TpuBHMipHOi rpadiku: HaBYadbHO-MeTOAWYHUH mocioHuk./ Mocitok O. O. - XXuromup: Bua-Bo
JKAY im. IBana ®@panka, 2022. 52 c.

2. Solidworks y 3aBmanasax 3D MopmemoBaHHS Ta IHXKHHIPHHTY TeXHIYHHMX cucteM. Hapd. mociOnuk / B.S. Bopomyxk, T.M.
Birensko. TepHomine: @OII [Mansaumns B.A., 2021. 164 c.

3. Koperenp, 0. M. Kommr’'toteprae MonemoBaHHs B ramy3i [Tekct] : HaB4. mocionuk. / Koperens, 0. M. — Kpuswuii Pir :
[AoHHVYET], 2021. — 94 c.

4. Kozsp M.M., ®@emyk 10.B., [Tapdpentok O.B. Komn'torepna rpadika: SolidWorks. — K.: Onni-Ilnroc, 2018. — 252c.

5. boiiko A. I1. Komn’torepHe npoexTyBanHs B cepeoBuini 3Ds Max : HaBuanbHuil ociOHuK / A. I1. boiiko, O. B. /IBopHuk. —
Muxonais : Bugasauirso YHY im. [Terpa Morumu, 2020. — 140 c.

6. MamxineBcekuir O.Jl., Icxomu-Jloroupkmit P.JI. Cywachi amutmBHiI TexHonorii 3D apyky. OcoOnmMBOCTI MPaKTHYHOTO
3acrocyBaHHs. HaBuanmpHMiT mociOHuK. - Binaumsa: BHTY, 2021. - 105 c.

7. . Cucremu aBTOMaTH30BaHOTO TPOEKTYBAHHS: KOHCIIEKT nekuii [Enexrponnnii pecypc]: Hapd. mOCI0. ist CTYJIL. Clemia bHOCTI
151 «ABTomMaTm3alis Ta KOMIIIOTEPHO-IHTEIPOBAHI TEXHOJOTIi», creuianizamii «KoMII'IOTepHOIHTerpoBaHi CHCTEMH Ta
texHosorii B npunanooyaysanHi» / KIII im. Irops Cikopcekoro; asropu: K.C. bapanany, O.0. ITomonstn, M.M. I'mancekuii. —
EnextponHi Tekcrosi aaHi (1 daiin 3,05 Moaiir). — Kuis: KIII im. Irops Cikopcbkoro, 2021. — 97 ¢

8. Xomomusixk FO. B. Komm’rorepHe MpOEKTyBaHHS MPOMKCIOBUX BUPOOIB: HABYAIBHO-METOJMYHHIA MOCIOHUK 3 BUKOHAHHS
npaktuyaux pooOit / F0. B. Xonoausk; TAATY. — Menitonons: TJIATY, 2020. — 152 c.

9. EnextponHa 6i6mioTeka yHiBepeutety . Joctyn no pecypey: http:/lib.khnu.km.ua/asp/php_f/ plage_lib.php.

10. Monynbhe cepenouiie aust Hauanuss MOODLE https: https://msn.khmnu.edu.ua/course/view.php?id=6475.

Bukiiaga4: kanauIaT TeXHIYHUX HayK, goueHT denyna Mukona BacuiasoBuy


http://lib.khnu.km.ua/asp/php_f/
https://msn.khmnu.edu.ua/course/view.php?id=6475

ITPOI'PAMHE 3ABE3IIEYEHHSA POBOTIB TA IPOHH

Tun qucHuImIiHI BubipkoBa

PiBenb BUII0I OCBiTH [Mepmmii (bakanaBpchkuin)
MoBa BUKJIagaHHA VYkpaincbka

Kinbkicts BcTranoBiaenux kpeautisB EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

PesyabraTn HaBuyaHHsA. CTyACHT, SKWil YyCIIIIHO 3aBEPIIMB BHUBUYCHHS TUCIUILIIHU, MMOBHHEH: BMLIO
BUKOPUCTOB8YBAMY TEXHOJIOT1l POOOTOTEXHIKH Ui raiy3l aBTOMAaTH3alis Ta KOMIT IOTEpHO-IHTErpOBaHi
TEXHOIIOTI]; 6uKOHy6amu aHalli3 METOLIB Ta 3aCO0IB PO3POOKH IPHKIAXHOTO MPOrPAMHOTO 3a0e3MeyeHHs
poOOTiB Ta IPOHIB; pospobnsamu HPOrpaMHE 3a0E3MCUCHHS CHCTEM KEpyBaHHS poOOTaMH Ta JIpOHAMH
BUKOPHCTOBYIOYH CIOCOOM aBTOMATHO-OPIEHTOBAHOTO MpOrpaMyBaHHs UL POOOTOTEXHIYHUX CHCTEM;
BUKOHY8amu aBTOMATU30BaHE IPOCKTYBaHHsS POOOTIB, JPOHIB Ta IX CHUCTEM KEPYBAHHS, NOEOHY8AMU
TEOpil0 1 MNpPAKTHKY, HPHMAaTH DIIICHHS Ta BHPOOISTH CTPATErilo MiANBHOCTI ISl HPOCKTYBAHHS 1
PO3pOOIEHHST IPUKIIAHOTO TPOrPaMHOTo 3a0e3neueHHs MPOMHCIIOBUX poOOTiB, MaHIIy/IsATOPIB Ta JPOHIB
JUL  CHCTEM aBTOMATH3alil BUKOPHCTOBYIOYH HOBITHI TEXHOJOIII aIrOPUTMIYHOIO Ta HPOrPAMHOrO
3a0e3neueHHs] Ha BIAMOBIJIHICT, BUMOTaM BITYM3HSHUX Ta MDKHAPOJHMX HOPMATHBHHUX JIOKYMEHTIB 3
ypaxyBaHHM 3arajibHOJOACHKHX IIIHHOCTEH, CyCIUTbHUX, IEPKABHUX Ta BAPOOHUYHX 1HTEPECIB.

3micT HaBYAABLHOI AHCHUILIIHK POGOTH, POOOTOTEXHIYHI CHCTEMH Ta IPOHH. MeXaTpoHika Ta elICMCHTH
aBTOMAaTUKM POOOTOTEXHIYHUX CHCTEM 1 JIPOHIB. [IporpamHi makeTH MOJEIIOBAaHHS pPOOOTIB,
POOOTOTEXHIYHMX ~CHCTEM Ta [POHIB. AJITOPHTMIYHE Ta MpPOrpaMHE 3a0e3ledeHHs pOOOTIB,
pOOOTOTEXHIYHIX CHCTEM Ta JpOHiB. MoBH mporpamyBaHHs poOoTiB. 3aco0H pPO3POOKH HPOrpPaMHOro
3abe3neueHHs poOoTiB Ta ApoHiB. Criocobu mporpamyBaHHs poOOTiB, pOOOTOTEXHIYHUX CUCTEM Ta JAPOHIB.

3amiaHoBaHa HaBYAaJbHA MiSVIbHICTB: JIeKIIi — 34 roj., ;abopartopHi 3aHATTA —68 TOf., CcaMmoOCTiiiHa
pobota — 138 roz., pazom — 240 rog.

MeTtoau HaBYaHHS: CIIOBECHI, HAOYHI, MpPaKTUYHI, MPOOJIEMHi, PENpOXyKTHBHI, YaCTKOBO-TIONIYKOBI
METOJI, BUKOPUCTaHHS iHGOpMaIIHHUX TEXHOJIOT1H, METOIy MOJIEIIIOBaHHS.

@®opMHu O1[iHIOBAHHS Pe3y/IbTATIB HABYAHHS: YCHE OMUTYBaHHs, 3aXKCT J1a00paTOPHUX POOIT.

Buja ceMecTpOBOro KOHTPOJIIO: 3aITIK.

HaguaabHi pecypcu:

1. KoncrpyroBaHHS IPOMHUCIOBUX poOOTiB : HaBY. nocid. / I'. I. Koctiok, O. O. Bapanos, 0. B. lllupoxwuii ; MBo ocBitH i Hayku
VYkpainu, Hai. aepoxocm. yH-T iM. M. €. XykoBcekoro "XapkiB. aBiau. iH-T". — XapkiB. — Hau. aepokocM. yH-T iM. M. €.
XKykoscrkoro "Xapkis. asiai. iH-1", 2020. - 136 c.

2. Makapuukin JI.A.. PoboToTexHIuHI Ta iHTENeKTyallbHi MEXaTPOHHI PUCTPOI 1 CUCTEMHU: METOIMYHI BKa3iBKU 10 BUKOHAHHS
J1a00opaTOpHUX POOIT It 3700yBaviB APyroro (MaricTepchbKoro) piBHs BHUINOI OCBiTH cremianbHOCTI 151 «ABTOMaTH3aMis Ta
KOMII FOTepHO-iHTerpoBaHi Texnoorin /[1.A. Makapumkin, [1.C. Maiinan — Xmensaunpkuii: XHY, 2022. — 142 c.

3. . HaBuanpHUit moCiOHUK 3 JUCHUIUTIHU MaHIMyJIATOPH Ta MPOMUCIIOBI poOoTH. [1is cTyAeHTIB OakanaBpiB, crenianbHocTi 131
«[Ipuxmagaa mexanikay, 133 «amy3eBe MammHOOYxyBaHHY/ YKinanadi: Muxaitnos €.11, Jliaryp B.M. — Onmeca: OHITY, 2019. —
233c.

4. OcHoBu MexaTpoHiku : HaBdY. moci0. / O. M. Aptiox, O. B. lynaperko, B. B. Ky3emin Ta iH. 3amopixoks : HY «3amopizbka
nomitexHikay, 2021, — 372 c.

5. PoGoToTexHi4HI CUCTEMH: NIPOEKTYBaHHS 1 MoJiestoBaHHs [Enexktponnuii pecypc]: HaBu. [loci6. mst cTya. cnenianbHocti 126
«Indopmaniitni cucremu Ta Texnosori» / M. M. Iominyk, M.M. Tkau; KIII im. Irops Cikopcekoro. EnekTpoHHI TeKCTOBI AaHi
(1 daitn: 41,6 M6aiit). Kuis: KIII im. Iropst Cikopebkoro, 2021. 112 c.

6. ]_[I/I6yJ'ILHI/IK C. O. TexHnomorii p03p061<1/1 POrpaMHOro 3abe3neueHHs- 1. Komm’ IOTCpHI/II/I TNPAKTHKYM [EJ‘IGKTpOHHI/II/I pecypc]
HaBYANLHHUH MOCIOHMK TSl CTY/ICHTIB CleIiabHOCTI 151 «ABTOMATH3AIis Ta KOMIT IOTEPHO-IHTEIPOBAHI TEXHONOT», OCBITHBO-
npodeciitHoi nmporpamu «KoMIT roTepHO-1HTETpOBaHi TEXHOJIOTIT Ta CHCTeMH HaBiratii i kepyBanHs» / C. O. ]_[I/I6YJ'IBHI/IK KIII im.
Irops Cikopcrkoro. — Exexrponni Tekctosi nani (1 ¢aitn: 889 Koaiit). — Kuis : KIII im. Iropst Cikopebkoro, 2021. — 125 c.

7. OcHOBM aBTOMATHKU Ta pobOoroTexHikM [EnekTpoHHHMil pecypc] : HaBYajbHHUII MOCIOHMK MU 3100yBauiB mpodeciiHoi
(mpodeciiino — TexHiunoi) ocitu / A. M. T'ypxiii, A. T. Henbra, B. M. Cmiak, O. C. Itskin. — EnextponHi TekctoBi nai (1
¢aiin: 11,04 Mb6aiit). — duinpo : «[apaat CB», 2021. — 244 c.

8. Koncmekr nekmiit 3 gucuumutini -Komm'ioTepHi METOIM pO3paxyHKy po0oTiBY. mist 3100yBaviB mepimoro *0axkaaaBpChKOTO)
piBHS BHUIIOI OCBiTH, criemianbHicTb< 353 / IlpuknanHa MexaHika, OCBiTHI HmporpamMu< MexaTpoHika Ta IPOMHCIOBI poOoTH,
Imxenepis norictnanux cucteM / Yii0< Muxaiinos €0 I10 — Ogeca< OHITY, 22230 /332 c0

9. MoaynbHe cepeaoBuile s HaBuaHHs. Jloctym g0 pecypey: https://msn.khnu.km.ua.

10. Enexrponna 6ibmioTeka yHiBepcurery . Jloctyn g0 pecypey: http:/lib.khnu.km.ua/asp/php_f/ plage_lib.php.

11. Penosurapiit XHY. Jocrym mo pecypcy: http://elar.khnu.km.ua/jspui/?locale=uk.

Buxkaana4: kanauaaT TEXHIYHAX HAYK, TOIeHT Makapumikia Jlennc AHaTomitoBud


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/
http://elar.khnu.km.ua/jspui/?locale=uk

INPOEKTYBAHHSA BBYJTOBAHUX CUCTEM HA IIVIIC

Tun (cTaTtyc) AMCHUNTIHA BubipkoBa

PiBeHb BHIIIOT OCBiTH [Tepmnii (6akanaBpChKUIA)
MoBa BUKJIagaHHA VYkpaincbka

Kinbkicts BcTanoBiaenux kpeautiB EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3ysbTaTH HABYAHHS

CryneHT, KUl yCHIIIHO 3aBEPIIUB BUBYEHHS IUCIHMILTIHU, TOBUHEH: BMIUJIO 8UKOPUCMOBY8amy TIPUHIUIIN
no0yn0BH, (YHKIIOHYBAHHS, TEXHIYHOI eKCILTyaTallii, (I3UYHOr0 Ta MATEMATHYHOIO MOJICITIOBAHHS
MIKPOIIPOLECOPHUX cucTeM kepyBaHHs Ha ocHOBI IUIIC; suxomysamu awnaniz ma cummes TPUCTPOIB Ta
allOPUTMIB MIKPONPOLECOPHUX CHCTeM KepysaHHs Ha ocHOBI IUIIC; oorpynmosysamu Bubip mpouecis i
CIIEMCHTIB MIKPOIPOLIECOPHHIX CHCTEM KCPYBaHHS 3 BUKOPHCTAHHSM 3aCO0IB O0YMCIIOBAIBHOI TEXHIKH 1
TNAKeTIB MPUKIaJHAX MPOrpaM; 0eMOHCMmpy6ami KCIICPUMEHTAIbHI HABHYKH MIiKPONPOLECOPHUX CHCTEM
KEpPYBaHHS, peanizo8yeamu CXeMH MIKPOIIPOLIECOPHUX CHUCTEM KEpyBaHHS Ta aHaji3yBaTH iX
XapaKTCPUCTUKH, pO3poOAsAmY  AITOPUTMH  (QYHKIIOHYBAaHHS 1 CHHTE3YBaTH CTPYKTYPH, CTBOPIOBATH
MaTeMaTHuHi Ta (i3uuHi Mozemni (eKCIepUMEHTaNbHI 3pa3KH), 3AIMCHIOBATH MareMaThyHe 1 ¢i3uyHe
MOJICJIFOBAHHSL MIKPOIPOLIECOPHUX cucTeM KepyBaHHs Ha ocHOBI IIIIC; euxonyeamu excnepuMeHTaIbHI
JOCTIPKEHHS 3 METOIO TOIIYKY ONTHUMAIbHUX HUIAXIB PO3B’SA3KY MPUKIAIHUX 3a/1a4; gmimu’ 3A1ICHIOBATH
PO3pOOKY 1 KOPEKIIiI0 aJITOPUTMIB, CTPYKTYPHUX 1 (QYHKI[IOHATBHUX CXEM Ha CTaJisIX TEXHIYHOI MPOTO3HILii,
€CKI3HOTO 1 TEXHIYHOTO MPOEKTYBaHHS, PO3POOJIATH MPOEKTH TEXHIYHUX YMOB JUISI MIKpPOIIPOIIECOPHHUX
cucteM KepyBaHHs Ha ocHOBI [IJIIC.

3mict HaB4aibHOI aucuMIUTiHA. Apxirekrypu ocHoBHux tumiB IUIIC. Kuacudikamis Mikpocxem
TIPOrpaMOBAHO] noriku. IIpocti i ckmagHi mporpaMoBaHi JOTIYHI IIpUCTPOT (SPLD/CPLD). Bentumnbhi
matpuii (FPGA). Mikpocxemu 3 IIPOrpaMOBAHMMH  aHAJIOrOBUMH 1 aHanoro nM(POBUMH CTPYKTypamu
IUNIC tumy «Cucremu Ha kpuctan» (SoC). 3acobu aBTOMaTH30BaHOTO TPOCKTYBAHHS UPPOBUX
npuctpoiB Ha IUIIC. Creopenns mpoekry B CAIIP IUIIC. BBenenms omucy mpoekty 1 floro cuHTE3.
[TporpamyBanus i1 koHdiryparis [TJIIC. Hamaromkenas nmpoekty. CXeMHUX peaitizailisi TAIOBUX IU(POBUX
npuctpoiB Ha I[IJIIC (perictp 3cyBy, miumibHuHK, AJIIT). ApxitekTypa BOyIZOBaHHUX cHCTEM OOpOOKH
inpopmauil #a IUIC. TlporpamHa mifTpuMmka MpOLECY IPOCKTYBaHHs BOYIOBAaHHX CHCTEM O0OpOOKH
iHpopmanii wHa [IJIIC. OcobmmBocTi peam3au11 THIIOBUX MIKPOIIPOIIECOPHUX CHCTEM kepysammsi Ha IIIIC.
Oco06muBOCTI MTPOEKTYBAHHS Ta PO3POOKH MIKPOIPOLIECOPHUX CUCTEM KEpyBaHHS Ha OCHOBI MPOTPaMOBAaHHUX
JIOTTYHUX MaTPHIIb.

MeTtonm HaBYaHHSA: CIIOBECHI, HAOYHI, NPAKTUYHI, MPOOJIEMHI, PENpOIyKTHBHI, UYaCTKOBO-TIOIIYKOBI
METO/H, BAKOPUCTaHHS 1H(OPMAIIIHHUX TEXHOJIOT1H, METOIy MOJICITIOBAHHS.

@opMH OLiHIOBAHHS Pe3yJIbTATiB HABYAHHS: YCHE ONMUTYBAHHS, 3aXUCT JJA0OPATOPHUX POOIT.

Bua cemecTpoBOro KOHTPOJIIO: 3aJTIK.

@®opMH OLIHIOBAHHS Pe3y/IbTATiB HABYAHHSA: YCHE ONUTYBAHH, 3aXUCT JJAOOPATOPHUX POOIT, TECTOBUIA
KOHTPOJITh

Bua cemecTpoBOro KOHTPOJIIO: 3ATiK

HaguanabHi pecypceu:

1. Mipomank M. A. ABTOMaTHu3allis NMPOEKTYBaHHsA BOYJOBaHWX CHCTeM 1 mporpamMHux 3aco0iB Ha [IJIIC mMoBoro ommcy
amaparypH : HaBJaJbHuH nocionuk / M. A. Mipomauk, M. C. Kyprues. - Xapkis : Ykp[V3T. 2021. - 332 c.

2. Mipomrauk M. A. TexHoumorii Ta aBToMaTH3aIlisl MPOEKTYBaHHA MH(POBUX HPUCTPOIB CKIATHUX KOMIT IOTEPHHUX CHCTEM Ha
TJTIC: HaBu. mociouuk. / Mipormauk M. A., Knumenko JI. A., Kopoasosa . FO. — Xapkis: YkpIY3T, 2021. — 220 c.

3. IIporpamysanus Ha I[1JIIC. HaBuanbHO-METOIHUYHHUIA MOCIOHUK : METOAWYHI BKa3iBKH I BUKOHAHHS JabOpaTopHUX POOIT /
yknaz:., ILA. Knmumenko, B.B. Tkauenko, A.P. Iaiinaii. — Kui : KIII im. Irops Cikopcbkoro, 2022. — 80 c. (3aTBepmKeHO
sacigannam kadempu NelO Big 25.05.2022).

4. Aspynia O.I'. OcxoBu MoBu VDHL mnsa mpoektyBanHs mudpoBux npuctpoiB Ha ITJIIC: waBu. moc. / O.I'. AspyHiH, T.B.
Hocosa, B.B. Cemenenp. — XapkiB : XHYPE, 2018. — 196 c.

5. Parymmnwuii, [1. M. IIJIIC Ta ix nmporpaMmyBanHs : 1abopaTopHuil mpaktiukyM / Parymauii I[1. M., XKarnosceka O. M., OropoaHuk
K. B. — Binnung : BHTYVY, 2018. — 57 c.

6. AspyHia O.I'. «OcnoBu moBu VHDL nns npoextyBauHS 1udpoBux npuctpoiB Ha [JIICy»: Had. mocionuk / O.I. ABpyHiH,
T.B. Hocosa, B.B. Cemenenp. — Xapkie: XHYPE, 2018. — 196 c.

7. Toopymenko T. O. Komm’roTepHa Jorika: NpakTHKyM : HaBUaJbHHH IMOCIOHHMK. — XMENbHUIBKHA: XMEJIbHHUIbKHI
HalioHampHUH yHiBepcuTtet, 2018. 294 c.

8. MoayneHe cepenosuiie st Hapuanass MOODLE. loctym no pecypey: https://msn.khnu.km.ua.

9. Enexrponna 6i6mioreka yuiBepcutery. Jloctyn g0 pecypey: http://lib.khnu.km.ua/asp/php_f/plage lib.php.

Bukaagaui: 10KTOp TeXHIYHUX HayK, podecop Mapruniok Banepiit Bonogumuposuy.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

Maricrp
IMPOEKTYBAHHSA KOMIT'IOTEPHO-IHTETPOBAHUX CUCTEM KEPYBAHHSA

HA 3ACOBAX SIEMENS
Tun JucHUILIiHA Bubipkosa
PiBeHb BuIIIOi OCBiTH Hpyruii (MaricTepchbKuii)
MoBa BUKJIadaHHSA Ykpaidncbka
KinpkicTh BcTanoBiaeHux kpeautis EKTC 8
®opmu 3100yTTH OCBITH Ouna nenHa

Pe3ysbTaTu HaBYaHHSA

CryneHr, sk ycnunHo 3aBEPIUNB BHBYCHHS JUCLIMIUIIHM, IOBUHCH: BMLIO 6UKOPUCMO8Y6ami, ICHYH0Ul TeXHOMOTI]
MPOEKTYBAaHHS KOMIT IOTEPHO-IHTETPYIOUHX CHCTEM KEpyBaHHS; 6UKOHYSamL auaniz METOMIB Ta 3aco0iB Po3poOKH
IPOTPaMHOr0, TEXHIYHOro Ta iH(GOPMALIHHOTO 3a0€3MEeYeHHsI KOMII IOTEPHO-IHTETPYIOUHUX CHCTEM KepyBaHHS;
po3pobaamuy  TPOTpaMHe, TeXHIYHe, 1H(POpPMaLiHHOTO Ta OopraHi3alliiiHe 3a0e3nedeHHs] KOMIT I0TEPHO-IHTETPYIOYHX
CUCTeM KepyBaHHS; obOupamu HeoOXiOHI TEXHIUHI 3acO0M aBTOMAaTH3allil UIsI ONTHMAIBHOTO MPOEKTYBaHHS
MPOTPaMHOro, TEXHIYHOTO Ta iH(popMaliiHOro 3a0e3neueHHsT KOMIT IOTEPHO-IHTETPYIOUMX CHUCTEM KepyBaHHS ;
NOEOHY8amy TEOPII0 1 MPaKTUKY, NPUMUMATH PIIIEHHS Ta BUPOOIATH CTPATETil0 AiSIBHOCTI AJS KUTTEBOTO LMKITY
IHTETPOBaHWX ABTOMATH30BaHMX CHCTEM Ha BiJMOBIIHICTF BUMOTAaM BITYM3HSHAX Ta MDKHAPOJAHUX HOPMATHBHHX
JOKYMEHTIB 3 ypaxyBaHHSM 3arajbHOIIOJCHKHUX I[IHHOCTEH, CyCIHIJIBHUX, JEpPKaBHUX Ta BHPOOHHYMX IHTEPECIB;
BUKOHY6amMU MOJIENIOBAHHS KOMII IOTEPHO-IHTETPYIOUHX CHCTEM KEPYBaHHS;, po36upamucs B iICHYIOYHX HOBITHIX
TEXHOJIOTISIX KOMII IOTEPHO-IHTETPYIOUMX CHUCTEM KEpyBaHHS 1 3acmocogyeéamu iX 110 KOHKPETHUX CIEHapiiB;
npoexmygamu MUTICHI KOMIT I0TEpPHO-IHTErpOBaHi CHCTEMH KepyBaHHSI.

3MicT HaBYANBHOI JUCHUILTIHM. Metomn BHOOpPY apXiTEKTypH Ta MPOrpaMHOTrO 3a0e3rmeueHHs KOMIT IOTepPHO-
IHTETpOBaHMX CHUCTEM KepyBaHHS. MeTOHOJIOTisI MPOEKTYBaHHS KOMIT IOTEPHO-IHTETPOBAHOI CHCTEMH KEpyBaHHS.
KonuenTyanbHi TpOEKTHI pillIeHHS KOMIT IOTEPHO-IHTETPOBAHUX CHUCTEM KepyBaHHs Ha 0Oa3i 3aco0iB SIEMENS.
Metoan po3poOKH TEXHIYHOTO 3aBAaHHS KOMIT FOTEPHO-IHTErpoBaHOI cHUcTeMH KepyBaHHs. DyHKIioHaIbHA
iHTeTpamiss i METOAM Ta aNrOpPUTMH ONTHMAIBFHOTO YNPaBIiHHA MiAnpueMcTBoM. lIporpamHe Ta TexHiUHE
3a0e3redeHHs KOMII F0TePHO-IHTETpOBaHOi cUcTeMr KepyBaHHSA. [IpoexTyBatu Ta po3poOiaTH (QyHKIIOHAIBHY Ta
KOHIENTYaIbHY TEXHIYHY CTPYKTYPH KOMII IOTEPHO-IHTETPOBaHMX CHCTeM KepyBaHHS Ha 3acobax SIEMENS.
[Iporpamue 3abe3mneucHHs 300py Ta aHamizy naHux. Po3poOka iHdopmariiiiHoro 3abe3neueHHs. IIpoekTyBaru Ta
po3pobATH iHpOpMALIHHY CTPYKTYpy KOMIT FOTEPHO-IHTETPOBAaHUX CHUCTEM KepyBaHHS Ha 3acobax SIEMENS.
[TpoexTyBaHHs Ta po3poOKa MPOTPaMHO-TEXHIYHHX KepyKunX KOMIUIEKCiB. IIpoekTyBaHHS Ta mporpamyBaHHS
POOOTOTEXHIYHUX CHCTEM B KOHTEKCTI KOMIT IOTEPHO-IHTETPOBAaHUX CHCTEM KEpPyBaHHS.

3anaHoBaHA HABYAJBHA AiSVIBHICTh: KiJBKICTh ayIWTOPHUX TOIWH — He MeHIIe 1/3 Bifg 3araibHOI KUTBKOCTI
TOIMH, SIK1 3aIlJIAHOBAHI JIJI1 BUBUCHHS TUCIUILIIHU.

MeTtoau HaBYAHHSA: CIIOBECHI Ta HAOYHI (JIEKIii); MpakTH4Hi (JJabopaTopHi poOOTH); MOSCHIOBAILHO-1TIOCTPATHBHI
Ta JOCIITHUIBKI (caMOoCTiifHa poOoTa).

@opMy OWIHIOBAHHSI Pe3yJbTATIB HABYAHHS. YCHE OINUTYBaHHS, 3aXUCT J1AaOOPAaTOPHUX POOIT Ta MPAKTHUHUX
3aHATb.

BI/IIl CEMECTPOBOI'0 KOHTPOJIIO: 3aiK.

HapuaJubHi pecypeu:

8. HopuammHcekuii FO. O. IIpoekTyBaHHS KOMII'IOTEPU30BAHUX CHCTEM YIPABIiHHSA TEXHOJOTIYHMMH IMPOIIECAMH: HABY.
nociouuk / 10. O. IToguammucskuii. — XKXuromup : KTV, 2018. — 200 c.

9. Computer integrated manufacturing: overview of modern standards / A.Pupena, I. Elperin, R. Mirkevich, O. Klymenko. //
Automation of Technological and Business - Processes. — 2016. — Ne3. — C. 63-74.

10. Automated control system design with modelbased commissioning / [J. Koziorek, A. Gavlas, J. Konecny Ta in.]. //
International Journal of circuits, systemsJ and signal proocessing. — 2019. — pp.6-12.

11. MopentoBaHHs poOOTH Ta Bi3yaizallisi CTaHy CTPIYKOBOIO KOHBeepa B mporpamMHomy cepeposuii TIA PORTAL v.15.1
(nmoBigomuiennst 1) / Cnobonsin A.C., Makapumkin /[.A., Maiinan I1.C., Cokonan }0.C. / BuMipioBajbHa Ta 004HCIIIOBaIbHA
TEXHiKa B TEXHOJOTIYHUX mporecax, 2022. - Ne2. - C. 96-107.

12.Tlynena O.M., Po3po0OieHHs JTIOIMHO-MAIIMHHUX 1HTEp(EHCciB Ta cUcTeM 30MpaHHs JJaHWX 3 BUKOPHCTAHHSM IPOrPaMHHUX
3ac00iB SCADA/HMILI. / ITynena O.M. : Hapu. moci6. Kuis : Bugasauirso Jlipa-K, 2020. — 594 c.

13.Hong Xia Zhang. Design of Industrial Computer Control System in Grease Production. / Hong Xia Zhang. 3rd International
Conference on Mechatronics and Intelligent Robotics, ICMIR-2019. 10.1016/j.procs.2020.02.081.

14, Jlro6unpkuii C.B. OcHoBH 10OYI0BH KOMIT IOTEPHO-IHTErpOBaHUX cUcTeM [EnekTpoHHMI pecypc]: HaBd. MociO. Ui CTY..
cnemiaabHOCTI 151 « ABTOMaTH3aMis Ta KOMIT IOTEpHO-iHTETPOBaHI TEXHOJIOTI1», OCBITHRONIPO(ECiitHa mporpaMa « ABTOMATH3AILISA
Ta KOMII IOTEPHO-IHTErpoBaHi TexHoJorii kibepeHeprernunux cucrem». / C. B. Jlobunpkuii, I1. B. Hosikos: KIII im. Irops
Cikopcbkoro. — EnexrponHi Tekcrosi aaHi (1 ¢aiin: 1,5 Moaiit). — Kuis : KI1I im. Iropst Cikopcbkoro, 2020. — 77 c.

15. MopentoBanHS poOOTH MaHimyJsiTopa B mporpamHomy cepenosuiii Tia Portal V.15.1. / Maiigan I1.C., Makapunikin
J.A., Muxaiinoscekuii 0.b., 3onorenko E.O. // Bicauk XMenbHUIBKOTO HamioHanbHOro yHiBepcutery Cepist: «TexHiuHi
HayKkm», 2022. - Ne4. C. 150-158.

16. MoaynbHe cepenoBuile i Hapuands. JlocTyn 1o pecypey: https://msn.khnu.km.ua.

17. Enexrponna 6ibmioreka yHiBepcutery . Jloctym g0 pecypcy: http:/lib.khnu.km.ua/asp/php_f/ plage_lib.php.

18. Penosurapiit XHY. Hoctyn no pecypcey: http://elar.khnu.km.ua/jspui/?locale=uk.

19.

Buxkaana4: kanauaaT TEXHIYHAX HAYK, TOIeHT Makapumikia Jlennc AHaTomiioBud


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/
http://elar.khnu.km.ua/jspui/?locale=uk

MOJEJIOBAHHS CUCTEM ABTOMATHU3ALIIL

Tun gucHuNIiHKA Bubipkora

PiBenb B0 OCBiTH Jpyruii (MaricTepchKuii)
MoBa BUKJIagaHHA VYkpaincbka

KiabkicTs BcranoBiaenux kpeaurtis EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3yabTaTH HaBYaHHS: 3aCTOCOBYBATH CydYacHI IMiJXOJW 1 METOJM MOJICIIOBAHHS Ta ONTHMI3AIIl JUIs
JOCTI/DKEHHST Ta CTBOPEHHS €(PEKTUBHUX CHUCTEM aBTOMATH3allii CKJIAJHUMHU TEXHOJOTIYHUMH Ta
OpraHizamifHO-TeXHIYHUMH OO0’ €KTaMU; aHaTI3yBaTH BUPOOHWYO-TEXHIYHI CHCTEMH Yy TIEBHIM Tary3i
JISUTBHOCTI  SIK  00’€KTH aBTOMaTH3allii 1 BH3HAYaTH CTparTeriro iX aBroMaTtu3amii Ta 1udPOBOi
Tparcdopmariii.

3micT HaBYaAbLHOI JUCHMILTIHM. OCHOBY aHATI3y Ta MOJEIIOBAHHS TEXHOJOTIYHHUX 00'€KTIB. AHATITHYHI
Meroau MonemroBaHHsA. YucioBi Meromu mopeimroBaHHs. CroxactuuHi cucreMu. CHUCTEMH 13 CKIIAIHOIO
JTUHaMiKOr0. BUKoprcTaHHS CrieIiaai3oBaHUX MMAaKETIB MPOTrpaM JIsl MOJICIIIOBAHHS TEXHOJIOTTYHUX 00'€KTIB.
AHali3 cTaTUYHUX BIACTUBOCTEN 00'€KTIB. AHAII3 TUHAMIYHUAX 00'€KTIB.

3aniaHoBaHa HaBYaJbHA JiSVIBHICTb: KUIBKICTh ayJAWTOPHHX TOIWH — HE MeHme 1/3 Bij 3aranbHOI
KIJIBKOCTI TOJMH, SIKI 3aIlJJaHOBAaHI )11 BUBUYEHHS TUCIIAILIIHH.

MeToau HaBYAHHSI: CJIIOBECHI Ta Hao4H1 (JIeKIii); NpakTU4HI (JJabopaTopHi poOOTH); TMOSICHIOBAJILHO-
UTFOCTpaTUBHI Ta TOCIITHUIBKI (camMocTiiiHa poboTa).

@®opMH OUIHIOBAHHS Pe3y/IbTATiB HABYAHHS: YCHE ONMTYBAHHS, MHCHMOBI CaMOCTIiHI Ta KOHTPOJIBHI
pOOOTH, TECTYBaHHS.

Buj ceMecTpOBOro KOHTPOJIIO: 3aJiK

HaguanabHi pecypceu:

1. Recent Trends in Computational Intelligence / ed. by A. Sadollah, T. Sinha. — InTech, 2020. — 198 p.

2. Borpanosa H.B. Maremaruune MoenroBanns cucteM i npouecis / H. B. Borganosa, O. B. Bornanos. - K.: HTVY
"KIII", 2022. — 84c.

3. Texuiunmi 3aco0m aBroMarusauii : HaBdu.-MeTox. nociOHuk / ykmaa.: A.K. BaGivenko, M. O. IToaycros, 1. JL
Kpacuikor, O. I'. Ulyruncekuii, 1. I'. Jlucauenko, ). A. BbaGiuenko, O. M. [IzeBouxo, B. I. Benbma, O.B.
[TyranoBcokuii ; 3a pen. A. K. ba6iuenka. — X.: HTY «XIIl», 2021. - 217 c.

4. Hacrenko €.A. Meroau MOJIEIOBaHHS CKIagHux cucteM i mpomeciB / €.A. Hacrenko, B.A. IMasnos , O.K.
Toponenpka, I'.A. Kophienko. - K.: HTYY "KIII", 2022. — 144c.

5. Josruii B.I1. Iadopmaniiiai cucreMu ta TexHOJOrI : HaBuanbHuil moci6uuk / B.IT1.J{osruii, €. C. Bakan. — K.:
Bunasens Kpasuenko f.0., 2021. — 111 ¢

6. B.A. Aunpynuk, B.A. Bucoupka, B.B. ITaciunuk, JI.B. Yupys, JI.B. Yupyn: YncenbHi METOAM B KOMIT FOTEPHHUX
Haykax. HaBuansHwmit mociOHuK. — JIpBiB: Bugasaunreo «Hoswuit Ceit — 2000, 2020. — 470 c.

7. HoBi maTepiaiu Ta IPHUCTPOI Ui COHSYHOI eHepreTuku : MoHorpadis / B. B. Mapruniok, I'. A. Inpuyk, B. JI.
Kocenkos, C. I. Kpykoscbkuii, M. B. ®enyina, P. 1O. Iletpycs. — Xmenpauupkuii : XHY, 2019. — 144 c.

8. Recent Trends in Computational Intelligence / ed. by A. Sadollah, T. Sinha. — InTech, 2020. — 198p.

9. MonynbHe cepenosuie a1 HaBuanHs. Jloctym no pecypey: https://msn.khnu.km.ua.

10. Enekrponna Gi6mioreka yuisepeurery . Jloctym mo pecypey: http:/lib.khnu.km.ua/asp/php_f/ plage_lib.php.

11. Pemnosurapiit XHY. octyn 1o pecypey: http://elar.khnu.km.ua/jspui/?locale=uk.

Buxkaanau: kanauaat TeXHIYHUX HayK, noreHT denyna Mukona BacuiboBuu


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/
http://elar.khnu.km.ua/jspui/?locale=uk

IHTETPOBAHI ABTOMATH30BAHI IHOOPMAIINHI CACTEMHU YIIPABJIHHA

Tun gucHuNIiHA Bubipkora

PiBeHnb BHIIOI OCBiTH Jpyruii (MaricTepchKuil)
MoBa BUKJIagaHHA VYkpaincbka

KisnbkicTs BcranoBiaenux kpeaurtis EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3yabTaTn HaBYaHHS

CrylIeHT, SKHi yCHIlIHO 3aBEPIUNB BUBYCHHS IMCLUIUIIHY, IOBUHCH: BMIIO 6UKOPUCTMOEY8aMY TIPHHIIHAIA
CTBOpPCHHs, (YHKI[IOHYBaHHS, CKCIUTyaTalii Ta MaTeMaTUYHOTO  MOJCTIOBAHHS  IHTErPOBaHUX
aBTOMATH30BAaHNX IH(OPMALIHUX CHCTEM YNPABILHHS, GUKOHYAMU AHAN3 Ma CuHMe3 IHTErPOBAHHX
aBTOMATH30BaHNX IH)OPMALIHHAX CHCTEM YNPABIIHHS; 00IpyHmMosyeamu BUOIp NPOLECIB 1 CICMCHTIB
IHTCTPOBAHMX aBTOMATH30BAHMX IH()OPMALIHHUX CHCTEM YNPAaBIiHHA 3 BUKOPHCTAHHSAM IPOrPaMHO-
TEXHIYHUX KOMIUICKCIB; OeMOHCcmpysamu eKCICPUMEHTAbHI HAaBHYKH B Taly3l IHTETPOBaHHX
ABTOMATU30BaHUX 1H(OpMAIIMHUX CHCTEM YIPABIIHHA, peanizo8yeéamu  IHTETPOBaHI aBTOMATHU30BaHI
iHpOpMaLliiiHi CHCTEMH YNPaBIiHHS IIANPHEMCTBA HA iX JKMTTEBOMY WHKIL pO3poOIamu TEXHIYHE,
porpaMHe, ajaropuTMivHe, iH(OpMalliifHe, MaTeMaTHYHE Ta OpraHizaiiiiHe 3a0e3MeueHHs] IHTErPOBAHUX
aBTOMATH30BaHUX lH(l)OpMaLIlI/IHI/IX CHCTEM YITPaBIIiHHSI.

3micT HaByaabHOi AucnuiLliHd. Komm’ioTepHo-iHTerpoBaHi cucTeMu ympaBiiHHSA. KopnopaTusHa-
iHpopMaLiiiHi  CHCTEMM  YNPaBIiHHS — NiANPHEMCTBOM.  ABTOMATH30BaHi  CHCTCMH  YNPABIIHHS
nignpuemcroM. IHpopmaniiino-ynpasisitodi cucremu. CKIAHICTh CHCTeM. METOIMKH HPOCKTYBaHH
MPOrPaMHO-TEXHIYHUX  KOMIUICKCIB. JKHTTEBUH [HMKJI  KOPIOPATUBHUX  1HMOPMALIMHUX  CHUCTEM
MiAIpUeMcTBA. MoJentoBaHHs I1HTETPOBAHUX AaBTOMATU30BaHUX 1H(QOPMALIHHUX CHCTEM YIIPaBIiHHS.
IHBapiaHTHI CHUCTEMH aBTOMATHYHOTO KepyBaHHsS. baraTokpurepiaibHe NPUHHSITTSA PINICHb B yMOBax
HeBU3HaueHocTi. Kepyroui 00unctoBagbHi KOMIUIEKCH.

3aniaHoBaHa HaBYaJbHA JiSVIBHICTb: KUIBKICTh ayJWTOPHHX TOIWH — HE MeHme 1/3 Bij 3aranbHOI
KIJIBKOCTI TOJIMH, SIK1 3aIlJIAHOBAaHI 11 BUBUEHHS TUCLHILIIHH,

MeTtoau HaBYAHHSA: CJIOBECHI Ta HAOYHI (JIEKIlii); TpakTHYHI (JlaOOpaTopHi POOOTH); TOSCHIOBAILHO-
UTFOCTpaTUBHI Ta JOCIITHUIBKI (CaMoCTiitHa poOoTa).

®opMHu O1[iHIOBAHHS Pe3y/IbTATIB HABYAHHS: YCHE OMUTYBaHHs, 3aXHCT J1a0OpaTOPHUX POOIT.

Bujx ceMecTpOBOro KOHTPOJIIO: 3aJTiK

HaBuaabHi pecypcu:

1. OM. Ilynena Po3poOseHHs JIIOJWHO-MAIIMHHUX 1HTEP(EHCIB Ta CUCTeM 30HMpaHHS JaHUX 3 BUKOPUCTAHHSIM
nporpamuux 3aco6iB SCADA/HMLI. : Hagu. mioci6. / [Tynena O.M. - Kuis : Bugasaunrso Jlipa-K, 2020. — 594 c.

2. I1. I. Kpagenib, B.M. [Hhopmariitino-kepyroui cucremu. JlokanbHi iHopMaliiiHo-kepytoui cucteMu. JlaboparopHuit
mpakTukyM. Hapuanpamii mociOHuk. / I1. 1. Kpasemnp, B.M. Illumkosuy, FO.M. bepaauk.- Kuis: KIII im. Irops
Cikopcbkoro, 2022. 142 c.

3. MojemoBaHHS CydyaCHHX KOMIT IOTEpHUX cucteM: MoHorpadis./ ['appkaBa B. @., €ranos O. 1O., banaypa B. M.,
Apamsa A. M. — Bapmrasa: RS Global Sp. z 0.0., 2020. — 73 c.

3. Cutaik b. T. OcHoBu iHhopMariitHux cucreM i TexHosoriit: Hasu. nocionuk. /Cuthik b. T. — Xapkis: YrplY3T,
2019.-175c.

4. T. A. byrenko IudopmarriiftHi CUCTEMH Ta TEXHOJIOTIi : HaBuanbHuU MociOHMK., Byrenko T. A. Cupuii B. M.
Xapkie: XHAY im. B.B. lokyuaesa, 2020. 207 c.

5. O. C. Kogasnenko. IIpoektyBanHs iHhopMaIiiiHuX cucTeM: 3arajibHi MuTaHHsS Teopil npoekryBaHHs [C (KOHCHeKT
JIEKIIIN) [EJ‘IeKTpOHHI/II/I pecypc]: HaBd. moci6. / O. C. Kosanenko, JI. M. JIoOpoBcbka:— EnekTpoHHI TEKCTOBI JaHi. —
Kuig : KIII im. Irops Cikopcrkoro, 2020. — 192¢..

6. O. O. Ceparok. IIpoexryBanns cucrem aBromaruzamii. Po3min 1: [IpaBuira mpoekTyBaHHS CHCTEM aBTOMAaTH3AIlil.
KoHcIeKT JIeKIiit a1 CTYyIeHTIB CIeMiaTbHOCTI «ABTOMATH3AIIS Ta KOMII FOTEPHO-IHTETPOBaHI TEXHOJIOTI») / YKII.
0. O. Cepprok. - Kpamatoperek: JIJIMA, 2018. - 124 c.

7. A.B. Jlrora. ABTOMaTH30BaHE MPOEKTYBAaHHS CKJIATHUX O0'€KTiB i cucTem: KOHCHEKT JEKIii Ui CTyIEHTIB
coerianbHocTi 151 «ABTOMAaTH3allis Ta KOMII IOTEPHO-IHTErpoBaHi TexHosoriiy. / VYkmamau: A.B. Jliora. -
Kpamaropcsk: JJIMA, 2020. — 124c.

8. Ycrenko C. B. Indopmariitai yrpapistoui cuctemu Ta texHosorii / Ycerenko C. B. — Kuis : KHEY, 2019. —
419c.

9. MonynsHe cepenonuine s Hapuanast MOODLE. Jloctym mo pecypey: https://msn.khnu.km.ua.

10. Enextponna 6i6mioreka yHiBepcutery. Jloctym g0 pecypey: http://lib.khnu.km.ua/asp/php_f/plage lib.php.

Bukaagaui: kaHIuaaT TeXHIYHUX Hayk, AouneHT Koperpka Jlronmmia OnekcanapiBHA; JOKTOP TEXHIYHHMX
Hayk, npodecop Jlucenko Cepriit MukomnaiioBud.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

BIIMOBOCTIMKI CACTEMHU KEPYBAHHS HA TLIIIC

Tun gucHuNIiHKA Bubipkora

PiBenb BHIIIOI OCBiTH Hpyruii (MaricTepchKuii)
MoBa BUKJIagaHHA VYkpaincbka

KiabkicTs BcranoBiaenux kpeaurtis EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

PesyapTatn HapuaHus. CryjeHT, sKuii YCIINIHO 3aBEPIIUB BHUBYCHHS JIUCIUIUIIHH, TOBHUHEH: BMLIO
oyiniosamu Ta 3a6e3neuyeamu HAJHICTh BOYJOBAHMX CHCTEM KCPYBAaHHsS Ha IPOrPaMOBaHIil JOriui B
rajgy3i aBTOMaTH3allis, KOMI IOTEPHO- 1HTerp0BaH1 TEXHOJIOTIi Ta poOOTOTEXHIKa; npoexmysamu BOyAOBaHi
CHCTeMH KepyBaHHS Ha MPOrPaMOBaHii JOTilli; nposooumu AiarHOCTUKY BOYZOBaHHUX CUCTEM KepyBaHHS Ha
[UIIC; nputimamu BiIMOBOCTIHKI pillIEHHs IPU MPOEKTYyBaHHI BOy10BaHUX cucTeM KepyBaHHs Ha [1JIIC.

3mict HaBYaJdbHOI AUCHMIUIIHM. BOymoBaHi cucreMu  KepyBaHHSA.  BiJIMOBOCTIWKICTH  Ta
BiIMOBOOE3MEeYHICTh. AHami3 (QyHKIIIH Ta BUMOT BOY/IOBAHUX CUCTEM KEPYBAaHHS Ha MPOrpaMOBaHIiH JIOTIIII.
Ocob6muBOCTI OIiHIOBaHHA Ta 3a0e3MeYeHHs HaAIHOCTI BOY/IOBAaHMX CHUCTEM KEpYBaHHS Ha MPOTPaMOBaHIi
sorimi. Bapiantu peani3aui’1’ BOYyZIOBaHMX CHCTEM KEpyBaHHS Ha nporpaMOBaHiﬁ jorimi. TexHomorii
NPOCKTYBaHHs HAJIHUX BOYIOBAaHMX CHCTEM KepyBaHHS Ha HpOFpaMOBaHII/I norini. AHani3 ($akTopiB Ta
0COOIMBOCTEH BIAMOB BOYNOBaHMX CHCTEM KEpyBaHHs Ha IpOrpaMoBaHiil soriui. Bapiantu moOynosu
BiJIMOBOCTIMKMX BOYJOBAHHX CHCTEM KepyBaHHS 3 BHKOpUCTaHHIM IP-TexHoorii. TexHomoris cuaTE3y Ta
Bepudikarii B6y,[[0BaHI/IX CUCTEM KepyBaHHs Ha MporpamoBaHiid oriui Ha ocHoBi JHDL. Ilpunnunu
PO3pOOKHK BIAMOBOCTIMKMX BOYIOBAaHUX CHCTEM KEpPYBAaHHS Ha MPOTrPaMOBAHUX JIOTIYHHX KOHTPOJIEpaXx.
OCHOBHI MOHSATTS, BHAM Ta NapaMeTpy IlarHOCTyBaHHs BOynoBaHMX cucreM kepysanHs Ha ILIIC.
Knacudikamiss mecnpaBHocteii BOynoBanux cuctem kepyanHs Ha [IJIIC. KonTpons Ta miarHOCTyBaHHS
BOynoBanux cucrem kepyBanHs Ha [IJIIC. OcHoBu Teopii rpaHMYHUX CTaHiB. [HTeneKkTyalbHI METOIU Ta
3acobu miarHocTyBaHHs. HelipoMepexkHi MEeTOu 1iarHOCTyBaHHS.

3anjiaHoBaHa HaBYaJbHA JiSUIbHICTB: KUIBKICTh ayJUTOPHUX TOIWH — He MeHmie 1/3 Bing 3aranbHOI
KIJIBKOCTI TOIMH, SIKI 3aIIaHOBaHI IS BUBYEHHS TUCIIAILIIHHA.

MeToau HaBYAHHSI: CJIIOBECHI Ta HAao4HI (JIeKIii); NpakTU4HI (JJabopaTOpHi poOOTH); TMOSCHIOBAJILHO-
UTFOCTpaTUBHI Ta TOCIITHUIBKI (camocTiiiHa poboTa).

@opMmHu O1[iHIOBAHHSI Pe3yJIbTATIB HABYAHHSI: YCHE OMMTYBaHHS, 3aXKCT JJA00OPaTOPHUX POOIT.

Buja ceMecTpoBOro KOHTPOJIIO: 3aITiK

HaBuaabHi pecypcu:

1. Mipomrank M. A. ABTOMaTH3allisi mpoeKTyBaHHS BOyJOBaHUX cUcTeM i mporpamHux 3aco0iB Ha I[1JIIC moBotro
OIKCY araparypu : HaBuajibHu nocioHuk / M. A. Mipomuuk, M. C. Kypies. - Xapkis : Ykp/IY3T. 2021. - 332 c.

2. Mipomauk M. A. TexHoJorii Ta aBTOMAaTH3aIlis MPOEKTYBAaHHSA MH(PPOBUX MPHUCTPOIB CKIATHUX KOMIT FOTCPHHX
cucrem Ha [1JIIC: HaBu. mocionuk. / Mipomauk M. A., Knmumenko JI. A., Koponbosa 5. FO. — Xapkis: YkpAV3T,
2021. - 220 c.

3. IIporpamyBanns na IIJIIC. HaB4anbHO-METOAWYHUN MMOCIOHMK : METOAWYHI BKa3iBKH [ BHKOHAHHS
nmabopaTopHux pooit / yknan:., ILA. Kimumenko, B.B. Tkauenko, A.P. I'aiigaii. — Kuis : KIII im. Irops Cikopcbkoro,
2022. — 80 c. (3aTBepmreno 3acinanusam kadeapu NelO Big 25.05.2022).

4. Appynin O.I'. OcxHoBu MmoBu VDHL s mpoekTyBanHs miudpoux npuctpois Ha [IJIIC: nasu. moc. / O.I'. ABpyHiH,
T.B. Hocosa, B.B. Cemenenp. — Xapkis : XHYPE, 2018. — 196 c.

5. MopemoBaHHs Cy4aCHUX KOMIT'IOTEpHUX cucteM: MoHorpadis./ ['appkaBa B. @., €ranos O. 10., banaypa B. M.,
Apamsa A. M. — Bapmaga: RS Global Sp. z 0.0., 2020. — 73 c.

6. Amano, H.: Principles and Structures of FPGAs. Springer, Singapore (2018). doi: 10.1007/978-981-13-0824-6.

7. Tapapaka B.J]. ApxiTekTypa KOMI'FOTEPHUX CHCTEM: HaBuaibHMi mociOnuk. / Tapapaka B.JI. — JKuromwup :
KTV, 2018. - 383 c.

8. Drozd, A., Antoshchuk, S., Drozd, J., Zashcholkin, K. et. al.: Checkable FPGA Design: Energy Consumption,
Throughput and Trustworthiness. In: Green IT Engineering: Social, Business and Industrial Applications, Studies in
Systems, Decision and Control, V. Kharchenko, Y. Kondratenko, J. Kacprzyk (edits), vol. 171, pp. 73-94, Springer,
Berlin, Heidelberg (2019). doi: 10.1007/978-3-030-00253-4_4.

9. Boumapenko [.M.MikpoIpolieCopHi CUCTEMH KOHTPOJIIO Ta KepyBaHHs: Hapu. mociOnuk st cryaeHrtis 3BO./
Bonpapenko .M., boponin O.B., Kapnaymenko B.I1. — Xapkis: XHYPE. — 2020. — 244 c.

10. Monaynbae cepenonuiiie s Hapdanuss MOODLE. Jloctyn g0 pecypey: https://msn.khnu.km.ua.

11. Enextponna 6i6mioreka yHiBepcutety. Jloctym g0 pecypey: http://lib.khnu.km.ua/asp/php_f/plage lib.php.

Buxnanaui: kanaunatr texHiyHux Hayk, noneHT Kopenpka Jlrogmuna OnekcaHnpiBHA; JTOKTOP TEXHIYHHX
Hayk, npodecop Jlucenko Cepriit MukomnaiioBuu


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

JIATHOCTYBAHHS BE3NEYHHUX PO3NOAIJIEHUX IHOOPMALIIHO-

KEPYIOUUX CUCTEM
Tun JucHUILIiHA BubipkoBa
PiBeHb BHIIIOT OCBIiTH Hpyruii (MaricTepcbKuii)
MoBa BHKJIaJaHHSA Ykpaincbka
Kinbkicts BecranoBaennx kpeautis EKTC 8
®opmu 3100yTTH OCBITH Ouna nenHa

Pe3ysabTaTH HAaBYaHHS

CTyneHT, sKMil YCIIUIHO 3aBEPLIVB BUBYCHHS JUCLMIUIHM, [OBUHCH: BMUIO onpaybogyéamu TOYHI Ta
HAOJIVMKEeH1 1aHi PO3MOIUICHUX 1HpOpMaIliiiHO- KEPYIOUHMX CHCTEM; IPOBOUTH BEPTHKATbHY 00poOKy TaHuX
po3noAiieHnX 1HPOPMALIHHO-KEPYIOUHX CHCTEM; peanizo8yéamu KOHTPOJb HAOMMKEHUX OOYMCICHb 32
MOAYJIEM, 3a CHPOIICHHSAM Omepalii, jgorapudMidHUNA KOHTPOJIb, KOHTPOJb 3a HEPIBHICTIO Ta 3a
CErMEHTaMH PO3MOIIJIEHUX 1HHOPMAIITHO-KEPYIOUHX CUCTEM.

3mict HaByaabHOi AucuMmIiHM. Etamu  po3BuTKy po0OOYOro  iarHOCTYBAaHHS — PO3MOMITICHUX
iH(popMalLiiHO-KepylounXx cucteM. KomMmoHeHTHE poOoYe AiarHOCTYBaHHS PO3MOIUICHUX iH(pOpMaIiifHO-
Kepyrouux cucreMm. YucioBuii KOHTPOJIb 33 MOJYJIEM. Moaenb BepTUKaJIbHOTO jgoaaBaHHsA. Orneparrii
BIOPSIKYBaHHS OJMHHII. OHepaull JUJICHHS KIJIbKOCTI OJMHHIIb. Onepaulﬂ BEPTHKAIBHOTO JI0J1aBaHHS.
JloCcTOBIpHICTE METOIiB p0O0YOTro AiarHOCTyBaHHS. OIIHIOBAHHS MOJIMBOCTEH ITiIBUIIIEHHS JOCTOBIPHOCTI
MeToAiB poOoYoro ,Z[iaFHOCTYBaHH}I CKopoveHHS apI/I(bMeTI/I‘IHI/IX onepariii. KoHTpoIb HaIMIIKOBOCTI
apI/I(bMeTI/IqHI/IX onepariii. KoHTposb 3a crpoiieHoro onepariero. JlorapudmidHuii KOHTPOIIb. KOHTpOJ‘IB 3a
HepiBHICTIO. KoOHTpoms 3a cerMeHTamu. KOHTponerI/maTHwTL MUQPPOBUX KOMIIOHEHTIB CHCTEM
KPUTHUYHOTO 3aCTOCYBaHHs. Pecypcu nmpoekTyBaHHS Ta poO0YOTro AiarHOCTYBaHHS OC3MEYHUX PO3MOIIICHUX
iH(pOpMaLlIHHO-KEPYIOYMX CUCTEM Ta 1X KOMIIOHEHTIB.

3aniaHoBaHa HaBYaJbHA JiSVIBHICTb: KUIBKICTh ayJAWTOPHHX TOIWH — HE MeHme 1/3 Bij 3aranbHOI
KIJIBKOCTI TOJMH, SIKI 3aIlJJaHOBAaHI )11 BUBUEHHS TUCIIAILIIHH.

MeTtoau HaBYAHHSA: CJIOBECHI Ta HAOYHI (JEKIlii); mpakTU4HiI (JrabopaTopHi poOOTH); TOSICHIOBAIBLHO-
UTFOCTpaTUBHI Ta JOCIITHUIBKI (CaMoCTiitHa poOoTa).

®opMHu O1[iHIOBAHHS Pe3y/IbTATIB HABYAHHS: YCHE OMUTYBaHHS, 3aXHCT JJA0OPaTOPHUX POOIT.

Buj ceMecTpOBOro KOHTPOJIKO: 3aTiK

HaguanabHi pecypceu:

1. OM. Ilynena Po3poOseHHs JIFOJMHO-MAIIMHHUX 1HTEP(EHCIB Ta CUCTeM 30MpaHHS JaHMX 3 BUKOPUCTAHHSIM
nporpamuux 3aco6iB SCADA/HMI. : Hagu. nioci6. / [Tynena O.M. - Kuis : Bugasaunrso Jlipa-K, 2020. — 594 c.

2. I1. I. Kpagenp, B.M. [ndhopmariitino-kepyroui cucremu. JIokanbHi iHhopMaliiiHo-kepytoui cuctemu. JlaboparopHuit
npaktukyMm. HaBuanpauii mociouuk. / I1. 1. KpaBeup, B.M. Illumkouu, FO.M. Bepauuk.- Kuis: KIII iMm. Irops
Cikopcbkoro, 2022. 142 c.

3. O.I1. 30apaxkcbka TexHiuHa eKCIUTyaTallis aBToMaTu30BaHuX cucteM. Y.1. AHaii3 QyHKIIOHAIEHOT MOEi 00’ €KTa
JarHOCTHKH, CHHTE3 CHCTEMH JiarHOCTHYHHX TecTiB. HaBuanpHMi mociOHuk. / 36apaxkcbka O.I1., Makomze6 B.M.,
IIsaiixo I. I'. — Omeca: OHA3 im. O.C. Tlomosa, 2018. — 64 c.

3. MopemoBaHHS CydyaCHHX KOMIT IOTEPHUX cucTem: MoHorpadis./ 'appkaBa B. @., €ranos O. 10., banaypa B. M.,
Apamsia A. M. — BapmaBa RS Global Sp. z 0.0., 2020. — 73 c.

4. OcHOBM HAJifHOCTI Ta JiarHOCTHKH lH(I)OpMa]_IlPIHPIX cucteM. HaByanbHUI MOCIOHWUK TMIATOTOBICHO JUIS
CaMOCTIWHOT p060TI/I CTyL[eHTlB Ta acIipaHTiB BUINX HaBYanbHUX 3akiamiB. Kuis: HHIIT YT, 2020. — 184c.

5. KOMIT'IOTEpHI MEpexki: KOHTPOJIb Ta MporHo3yBaHHs. HaBuanbHuii mocionuk / O.M. Tkauenko, f.1. Toporanko,
A.B. Jlememiko, B.O. Cocnosuit, C.C. Kopotkos.- K. : IVT, 2021, 77c.

6. Bouor, O. 1. Indopmariiiaa Ta kibepHeTHYHA Oe3IeKa Cy4aCcHOro MiAIPHEMCTBA: 3a0e3eUeHHs Ta MOJAETIOBAHHS /
O. L. Bomnor // LlenTpanbHOYKpaiHCHKUH HAayKOBWI BiCHHK. EKOHOMIYHI Hayku : 30. HayK. mp. - KponuBHHUIBKHIA :
LHTY, 2019. - Bum. 3 (36). - C. 238-247.

7. Maxapumkin J[.A. CyyacHuii CTaH TpoOJIeM NPOMHCIOBHX OaraTOpiBHEBHX CHCTEM KEPYBaHHS Ha OCHOBI
konnentii SCADA-cucrem / Makapumikia J[.A., 10.B. ®opkyH, [.B. ®opkyH, B.O. ®enenko // BumiproBanpHa Ta
00YHnCIIOBaIbHA TEXHIKA B TEXHOJIOTIYHMX IIporecax. — XmeapbHupkuid, 2020, — No2. — C. 78 — 87.

8. Maxkapumkin J[.A. Meroau (yHKIIOHANBHOI JIarHOCTHKM Ta TEXHIYHOTO OOCIYrOBYBaHHS IPOMHCIOBUX
aBTOMaTH30BaHux cucreM / Makapumkia J.A., B. P. Jlwo6unk, M. II. Masyp // Bicuuk XMeIbHHIIEKOTO
HaI[iOHATBLHOTO yHiBepcuTery. TexHiuni Hayku. — 2021. — Ne 6. — C. 216-220.

9. MonynsHe cepenonuine i Hapuanast MOODLE. Toctym g0 pecypcey: https://msn.khnu.km.ua.

10. Enexrponna 6i0mioreka yHiBepcurety. octyn o pecypey: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buxnanaui: xangumar TexHiYHMX Hayk, gomneHT Kopemnpka Jliogmuna OmnekcanapiBHa; KaHIUAIAT
TEeXHIYHUX HayK, AoueHT Hidenopyk Aumapiii OnaexcaHapOBHY.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

MOJEJIOBAHHS TA IPOEKTYBAHHSA MPUCTPOIB COHAYHOI

EHEPI'ETUKHN
THun JUCHUILIIHA BubipkoBa
PiBeHb BHIIIOT OCBiTH Hpyruii (MaricTepcbKuii)
MoBa BHKJIaJaHHSA Ykpaincbka
KinbkicTs BecranoBiaennx kpeautis EKTC 8
®opmu 3100yTTH OCBITH Ouna neHHa

PesysbTaTu HaBYaHHSA

CTyneHT, SKMH YCHIIIHO 3aBEPIIUB BHUBYCHHS NUCHWIUIIHU, NMOBWHEH: 3HATHU: MPHHUUNMA MOOYAOBH amapaTHUX i
MPOrpaMHUX 3ac00iB MPUCTPOIB COHSYHOI €HEPreTHKH; THUIHU 1 XapaKTePUCTHKAMH CYYaCHUX IMPHUCTPOIB COHSIIHOI
CHEePTeTHKH, aBTOMAaTH30BaHI CHCTEMH KOHTPOJIO Ta OOJIKY eJIeKTPOEHEPTii; CTPYKTYpY, OCHOBU (YHKIIIOHYBaHHS,
MpOTrpaMyBaHHsl 1 3aCTOCYBAaHHS IPHUCTPOIB COHSIYHOI CHEPreTHKH; BMITH: BHKOPHCTOBYBAaTH CydYacHI HPUCTPOi
COHSYHOI EHEpPreTHKH IJsl peani3alii aBTOMAaTH30BAHMX CHUCTEM YIPABIIHHS COHSYHUMH EJIEKTPOCTAHLISIMU Ta
TEXHOJIOTiH 1dpoBoi TpaHchopMallii po3MOAUICHHX CHCTEM TEHepallii Ta HaKOMUYCHHS €JICKTPOCHEPrii Ha OCHOBI
MIKpOMepeX; BH3HAYaTH BIAMOBITHOCTI (QYHKIIOHATBHUX MOMKIUBOCTEH MPUCTPOIB COHAYHOI EHEPreTHKU;
3aCTOCOBYBaTH OTPHMAaHI 3HAHHS [JIs1 TPOCKTYBAaHHS CYYacHHUX IPHUCTPOIB COHAYHOI EHEPreTHKH; BOJIOIITH:
TEXHOJIOTISIMH ITPOEKTYBaHHS, KOHGITYpalii 1 aAMiHICTpYBaHHS IPUCTPOIB COHIIHOT CHEPTETHUKH.

3MicT HaBYAABHOI AUCHUILTIHU. Betymn. 3aranbai BiqoMocTi po mpucTpoi coHssdHo1 eHepreTuku. OCHOBHI CKIIa0BI
MPUCTPOIB COHAYHOT eHepreTUKU. OCHOBHI KOMIIOHEHTH, 110 BUKOPUCTOBYIOTHCS B IPUCTPOISAX COHSIYHOI €HEPTETHKH.
lepapxiuamii npuHIUN MOOYIOBU TPHUCTPOIB COHAYHOI eHepreTwkd. OcHOBM  TOOyAOBM Ta  eKCIUTyaTamii
(doToeNneKTpUUHNX CcTaHliil. HalOinpim mommpeHi MeTOoIu BiJCHiAKOBYBaHHS TOYKM MaKCHUMAJIBHOI TMOTY>KHOCTI
coHsSYHMX MopayniB. OCHOBHI 3aBIaHHA 3acO0IB MOJENIOBaHHS COHSYHHMX eJeKTpocTanliid. [Iporpamui maketu
PVWatts Ta System Advisor Model (SAM). Po3paxynkosa maardopma Helioscope. IIporpamunii momatrox PVSOL.
EnexTpomarHiTHI TepeximHI MpOUECH NpH MapaienbHid poOOTI COHSYHOI eNeKTPOCTaHIlI 3 E€HEeProCHCTEMOIO.
OcHoBHI ocobnuBoCTI mpomuciaoBoro obnaananHs. Brnue iaBepTopie CEC Ha mokasHHKH SIK OCTi €JIeKTPHYHOI
eHeprii B eHeprocuctemi. OcobmuBocTi icHyrounmx KoHTponepiB iHBepTopiB CEC. IlpomnopmiifHo-iHTEerpampHUit
koHTponep iHBepropiB CEC. IIpomopmiiiHo-pe3oHancHuil koHTponep iaBepTopa CEC. Onmc mMozeni iHBepTopa mpu
po0OTi y BellecHOMY Ta Beay4oMy peskumi. MojentoBanHs Tpuda3Horo iHBepropa. MoieIroBaHHS HABaHTaKCHHS.
3aniaHoBaHA HABYAJBLHA MisUIBHICTB: KIJIBKICTh ayJIUTOPHUX TOJWH — HE MeHIIe 1/3 Bij 3araJbHOI KUIBKOCTI
TFOJMH, SIK1 3aIUIAaHOBAaH1 JJIs1 BUBYEHHS JUCIUILIIHA.

MeTtoau HaBYAHHSA: CIIOBECHI Ta HAOYHI (JIEKIIil); MpakTU4Hi (J1abopaTopHi poOOTH); TOSICHIOBAIBLHO-ITIOCTPATHUBHI
Ta JOCIIIHUIBKI (CaMOCTiiHa poOoTa).

@®opMHU OLIHIOBAHHS Pe3y/]bTATIiB HABYAHHA: yCHE ONUTYBAHHS, 3aXUCT JaOOPAaTOPHUX Ta MPAKTUYHUX POOIT,
TECTOBHUI KOHTPOJIb.

Buja cemecTpoBOro KOHTPOJIIO: 3aJIiK

HaguaabHi pecypcu:

1. Green energy systems: design, modeling, synthesis and applications / edited by Vinod Kumar Singh, Naresh
Bangari, Ratnesh Tiwari, Vikas Dubey, Akash Kumar Bhoi, Thanikanti Sudhakar Babu. - London, England; San
Diego, California: Academic Press, 2023 - 270 p.

2. Advanced power electronics converters for future renewable energy systems / edited by Neeraj Priyadarshi, P.
Sanjeevikumar, Farooque Azam, C. Bharatiraja, and Rajesh Singh. - Boca Raton : CRC Press, 2023 — 358p.

3. C.O. Kyapi. BinnoemroBani mkepena eneprii / 3a 3ar. pen. C.O. Kynpi. — Kuis: [HcTHTYT BigHOBIIIOBaHOI
eneprerukn HAHY, 2020. - 392 c.

4. 1.B. Pynenko. MoaenroBanHs Gi3U4HUX MpoIieciB poO0oTH coHsTUHUX (oToenexkTpuunux Oarapei. / [1.B. Pynenko,
Bacrouenko I1.B. Bueni 3anucku THY imeni B.1. Bepaancekoro. Cepist: Texuiuni Hayku. Tom 30 (69) U. 2 Ne 2 2019
—C.42-47.

5. OuiHKa pecypcHOTO MOTEHILially COHS4HOI enekrpoeHepreTuku y Opnecbkiil obnacti / bacok b.I., Bepemiituyk
H0.A. — K.: «KIM».- 2019. -250 c. ISBN 978-617-628-081-1

6. MonayneHe cepenosuiie s HaBuanHss MOODLE. loctyn o pecypey: https://msn.khnu.km.ua.

7. Enextponna 6i0mioreka yHiBepcurety. JJoctyn 1o pecypey: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.

Bukiaaaui: 1okTop TeXHIYHUX HayK, npodecop Maptuniok Banepiit Boirogumuposud.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

5. Kadeapa tenekomyHikaiiii, MeIiiiHUX Ta IHTEJIEKTYaJIbHUX TE€XHOJIOTIi
bakanasp

KIHLEBI 3ACOBY TEJEKOMYHIKAIIA

Tun JuCcHUILIIHA BubipkoBa

PiBenb BuIOI OCBiTH [Tepmmii (OakaaBpCchKuii)
MoBa BUKJIAAHHSA VYkpaincbka

Kinbkicts kpeautiB EKTC 8,0

®opmu 3100yTTH OCBITH Ouna (ncHHA)

Pe3yabTaTn HaBYAHHS

CryneHT, SKUH YCHIIIHO 3aBEpIIUB BHBYCHHS IUCIMIUIIHH, TIOBUHEH: po3ymimu TPUHIMIM TOOYIOBH,
TEXHIYHI 1 eKCIUTyaTaliifHi XapaKTepUCTUKU CyYaCHHX KiHIIEBHX 3ac00iB TEIEKOMYHIKaIii, TepMiHAIBHOTO
Ta nepudepiiiHoro o0JIaTHAHHS, Halawimosysamu KiHIEBEe OOJaJHaHHS KOPUCTYBaya, po3paxosyeamu 1
eUMipro8amuy OCHOBHI TlapaMeTpu a0OHEHTCHKUX MPHUCTPOIB; 30ilicHI08amy MOHITOPHHT €KCIUTyaTalliifHOro
CTaHy 3aco0iB TEJEKOMYHIKAIli, TEXHIYHY EKCIUTyaTallilo, pEMOHT, OOCIyrOBYBaHHS TEPMIHAJIBHOTO Ta
nepugepiitHoro o01aIHaHHS.

3mict HaByabHOI nucuuILtind. OdicHi TenedonHi komyTamiitHi cuctemu. [Ipu3HaueHHs, Knacudikamis ta
OCHOBHI IapaMeTpu TepMiHANiB TeledOHHHX KoMyTamiiHux cucteMm. lludpouii cucremuuii Tenedow,
aHayoroBuii Tenedon, OesnpoBomoBuii pamiorenedpon DECT, aproBimnmosimau. DakcuMinbHI amapaT.
Knacudikamiss mopemiB. [lpunimmnu oprasizamii MoaeMHOTO 3B’s3Ky. AOOHEHTCbKE OONagHaHHS IS
BizeokoH(pepeH-38's13ky. Touka goctymy. IP-tenedomnis. Texunomoris Bluetooth. Tlepudepiiine
oOJIaJIHAHHS: CKaHEp; Ja3epHUI Ta CTPYMEHEBUI MPUHTEP; TEPMOIIPUHTED 1 TEPMOCYOIIMAIITHUN TIPUHTED,
3D-mpyk. Excruryarartisi KIHIIEBHX TEJIEKOMYHIKAIIHHAX 3ac00iB.

3amiaHoBaHa HABYAJIBHA TiSVIbHICTB. KUIBKICTh ay/UTOPHUX TOIHMH - HE MeHmIe 1/3 Bia 3araqbHOI KUTBKOCTI
TOJINH, SIKI 3aIUIAHOBAHI /711 BUBUEHHS JUCLIMILIIHH,

®opmu (MeTOAM) HABYAHHSA JIEKII] (3 BUKOPHUCTAHHSIM METOJIB MPOOJIEMHOTO HaBYaHHS 1 Bi3yanisaLii);
7a00paTopHi  3aHATTA (3 BUKOPUCTAHHAM METOJIB KOMII'IOTEPHOTO MOJIEIIIOBAHHS, MalcTep-Kiacis,
MIPaKTUKYMIB), caMOCTiiHa poOoTa (1HAMBIAyalIbHI 3aBAAHHS).

@®opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHSA. 3aXMCT JIaOOpaTOpHUX poOiIT; mopTdoiio JadbopaTOpHUX
poOIT; mpe3eHTallisl pe3yJIbTaTiB BUKOHAHHS 1HAMBIAyalbHUX 3aBJIaHb; TUCbMOBE OIUTYBAHHS (TECTYBaHH).

Buja ceMecTPOBOro KOHTPOJIIO: 3alliK.
HagsuaabHi pecypceu:

1.Taiigyp I'.I. Cepux C.O. Kinuesi npuctpoi inpopmartiiinux cuctem: Ilocionuk. — IYT: 2019 — 500 c.

2. T'ons B./1., Ipxa M.C. TenekomyHikauiiiHi Ta iH(popMalliifHi Mepexi: HapuanbHui nocioHuk. Kuis : IC33I
KIII im. Irops Cikopcewkoro, 2021. — 250 c.

3. CycnixoB JI.M., [Ipopasii B.C. TenexomyHikarii Ta pajioTexHiKa: HaBYaJIbHUI MOCIOHUK JJIS1 CTYJICHTIB
MOJIOJIINX KypciB cremianbHocTi 172 «TenexomyHikaiiii Ta pamioTexHika». — YXropoa: BumgaBHUIITBO
«I"oBepna», 2022. — 352 c.

4. MonynbeHe cepenosuiie it Hapdyanas MOODLE. [loctym o pecypey: https://msn.khnu.km.ua.

5. Enexrponna 6i0mioreka yHiBepcurety. locrym o pecypey: http://lib.khnu.km.ua/asp/php_f/plage lib.php.

Buknanau: noxrop TexHigyHuX Hayk, ipodecop [liquenko C.K.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

IIUP®POBUI 3B’S130K

Tun gucHuNIiHA Bubipkora

PiBenb B0 OCBiTH [Mepmmii (6akanaBpChKUiA)
MoBa BUKJIAIaAHHSA VYkpaincbka

Kinbkicts kpeautiB EKTC 8,0

®opmu 3100yTTH OCBITH OuHa (eHHA)

PesyabraTn HaByanHs CTyIOeHT, SKUH yCHINIHO 3aBEpIIMB BUBYCHHS JUCHUIUIIHH, TIOBUHEH:
BUKOpUCcmMogysamu TIOHATIHHUN amapar Teopii HUQPPOBOTO 3B’s3Ky, TEOPIF0 Ta MaTEeMATHYHI METOJU
00pOOKHM JaHUX; MPAKTHYHO peanizyéamu BIINOBIIHI MaTeMaTH4HI aOCTpaKIii; 3acmocosyéamu METOIN
MaTeMaTHYHOTO MOJICJIIOBAHHSI ~ JETEPMIHOBAHMX 1 BHIIQJKOBUX CHUTHAIIB, QJITOPUTMIB TpUHOMY
Oe3nepepBHUX 1 JUCKPETHUX CUTHAIB HA T MEPEIIKO/T.

3micT HaBYaIbHOI AucHMILIIHA. [[udpoBi curHamm Ta ix xapakrepuctuku. DyHKINOHANIBHA CXeMa THUITOBOL
cucreMu IUdpoBoro 3B's13Ky. IIpeacraBieHHS MOJACICH CHTHAIIB Ta KaHaNB HU(POBOIO 3B'S3KYy B CHCTEMI
MATIJIAB. OcHOBHI MNEpeTBOPEHHsS CHTHalIy B cHcCTeMax m[udpoBoro 3B's3ky. LludpoBa Momymsmis.
BucokomBuakicHi inTepdeticu mudpoBoro 3B’s3ky. KOHTpob SKOCTI U(POBOro 3B°13Ky Ha 06a3i OKO-fiarpam.
CrioTBOpeHHsI IIM(POBOIO0 CUTHAITY PEAKTUBHUMH JUITHKaMU IUGPOBUX Kul. BucokomBumakicHi mudposi
npaiiBepu, OararomiapoBi mudposi 1uiatu. Judepenuiiina mepemada B mudpoBux iHTepdericax. CMmyrosa
nrdpoBa MOTYJIAIIS 1 AEMOMYJIAIISA. YIIUIbHEHHS MU(PPOBUX MOTOKIB Ta MHOXUHHHUHN JOCTyI. OnTuMmaibHa
mugpoBa (QiumpTpariss Ta BTOpMHHA OOpoOKa I1MdpoBux curHamiB. OOpoOka IMQPPOBUX CHUTHATIB B
HECTAI[IOHAPHUX KaHaJlaX 3B’S3Ky. 3aCTOCYBaHHS PEKYPEHTHHUX aJCOPUTMIB OOpOOKH IU(DPOBUX CHTHAIB.
3a0e3mnedeHHs 3aBaI0CTINKOCTI IMGPOBOI Nepeiadl JaHuX B YMOBaX MEPEXPECHUX 3aBA/I.

3amaHoBaHa HABYAJIBHA TiSVIbHICTB: KUIBKICTh ayJJUTOPHUX TOIHMH - HE MeHIIe 1/3 Bix 3araqbHOI KUTBKOCTI
TOJIVH, SIK1 3aIUIAHOBAHI [Tl BUBUCHHS TUCIMTLTIHU.

@®opmu (MeTOAH) HABYAHHSA: JIEKII] (3 BUKOPUCTAaHHSIM METOJIB MPOOIIEMHOTr0 HaBYaHHS 1 Bi3yaizarlii);
nmaboparopHi  3aHATTS (3 BHKOPUCTAHHSIM METOMIB KOMIT FOTEPHOTO MOJICIIIOBaHHS, MaHCTep-KIaciB,
MPAKTUKYMiB), caMOCTiifHa poOoTa (1HAUBIAyalbHI 3aBAAHHS).

@®opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHS. 3aXHCT JIAOOPATOPHUX poOIT;, MOpTdOIio JadopaTopHUX POOIT;
npe3eHTallisl pe3yJIbTaTiB BUKOHAHHS 1HANBIAyabHUX 3aBJaHb; TUCbMOBE OIUTYBAaHHS (TECTYBaHHS).

Bup CEMECTPOBOI0 KOHTPOJIIO: 3aJIiK.

HaBuanabHi pecypcu:

1. OcHoBH Ta MeToau IMGPOBOI OOPOOKU CHUTHAIIB: BiJl T€OpPii JO MPAaKTUKH: HABY. MOCIOHMK / YKIaf. :
10.0. Ymenko, M.C. l'aBpwsik, M.B. Tanax, B.B. [IBopxak. — UepniBi : YepHiBenbkuii Hatl. yH-T 1M.1O.
®enpxoBuua, 2021. 308 c.

2.ITonoBcrkuit B.B. OcHoBH Teopii TenekoMyHiKaliiHUX cucteM: miapyyHuk. — XapkiB: XHYPE, 2018. —
368c.

3. OcHoBH Teopii mudpoBUX cucteM aBToMatnyHoro kKepyBanHs: LTI monmeni ansa cucrem SISO ta MIMO
[EnextponHMit pecypc]: HaBY. mociO. ans cTyd. cnerianbHocTi 172 «TenekoMyHikaiii Ta pagioTexHikay /
KIII im. Irops Cikopcekoro; ykman.: C.O. KpaBuyk, O. 1. Jlucenko, B. C. fBics, B. I. HoBikoB. — Kuis :
KIII im. Iropst Cikopcwkoro, 2021. — 196 c.

4. Pubansuenxo M.O., €ropos O.I1., 3Bopuxkia B.b. [ludposa 06podka curnanis. Hapuanbauii mociOHUK. —
Huinpo: HMeTAY, 2018. — 79 c.

5. Monymnere cepenosuie st Hapdanass MOODLE. octym o pecypey: https://msn.khnu.km.ua.

6. Enexrponna 6i6mioreka yHiBepeutety. Jloctym 1o pecypey: http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

Buxusiaga4: kanauaar TexHiyHuX Hayk, qoieHT [Tusosap O.C.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

CEHCOPHI MEPEXI TA 3ACOBU PAJIOJOCTYIIY

THun JUCHUILTIHA BubipkoBa

PiBenb BUIIOI OCBiTH [Tepmuii (bakamaBpChKUin)
MoBa BUKJIagaHHA VYkpaincbka

Kinbkicts kpeautiB EKTC 8,0

®opmu 3100yTTS OCBITH OuHa (neHHA)

PesyabraTn HaBuyaHHsa. CTyACHT, SKWUU YCHINIHO 3aBEPIIMB BHUBYCHHS JUCIUILUIIHH, TIOBHHCH:
i0enmuchixysamu TIPOIECH, SKI BIIOYBAIOTHCS B CyYaCHHUX 663HpOBOI[OBI/IX MepexXax; Haiaumosysamu
TOYKH OECIPOBOIOBOIO JOCTYIY Ta MPOTOKOJIH MAapuIPyTH3ALii B GE3NPOBOJOBHX JIOKAIBHIX MEPEKax;
gupiutyeamu TpodremMu Oe3NeKH Ta 3acmocosysamu CydacHi pIilIeHHI a7 0e3mpOBONOBUX  MEPEK i
MOOUIBHAX CHCTEM; CHpusmu BIPOBA/DKCHHIO IEPCICKTHBHAX TEXHONOTIH 1 CTaHIapTiB; nposooumu
poboTH 3 KepyBaHHS IIOTOKAMH HaBaHTAXCHHS lH(I)OpMaLIII/IHI/IX Mepex; mecmyeamu cepBlcn B
0e3MpOBOJIOBUX  CCHCOPHHMX ~ CEPCNOBMIIAX;  6uMipiogamu 1  Xapakmepusyeamu — TPOTYKTHBHICTH
0e3MpOBOOBUX MEPEK; BUKOHY8amy NOCTIUKCHHSI XapaKTEPUCTHK CEHCOPHUX MEPEX Ta CEHCOPIB Pi3HUX
GI3MYHUX BENWYUH; 30IlCHIO6amy TUIAHYBaHHS, MPOEKTYBAaHHS, MOHTaX, OOCIYrOBYBaHHS CEHCOPHHX
MEpEeK, 3ac00iB a0OHEHTCHKOTO PAMIOOCTYIY; po3pobiasimuy TEXHIYHY NTOKYMEHTAIIIO IJii BUPOOHMIITBA i
TEXHIYHOT eKCIUTyaTallil iHpOKOMYHIKAIMHAX CCHCOPHUX CHCTEM.

3micT HaBYANILHOI MUCHUIUTIHA. OCHOBHI TOHATTA 1 BW3HaueHHs. [Iporokomu cranmapry IEEE 802 .xx.
MonemHi TexHoIorii  6e3npoBOAOBOrO A0CTyry. [IpuHIMIM TOOYA0BH KaHAIOYTBOPIOOYOIO O0JIaJHAHHSL.
besnpoBonosi sokanpHi Mepexi cranmapry 802.11. Texnomnoris Wi-Fi. be3npoBonoBi mepcoHabHI Mepeki
crangapty 802.15. Texnomorist Bluetooth. Texnonoris UWB. be3npoBoioBi Mepeski IHUPOKOCMYTOBOTO JOCTYITY
craugapry 802.16. Texnomnorii WiIMAX. IIporokomun mapmpytusaiii WLAN 3 (hiKCOBaHOIO TOMOJOTIEI0 Ta
TOMOJIOTIEF0, IO TMHAMIYHO 3MiHIOEThCs. KoMyHiKamiifHa apXiTeKTypa Mepex CTUILHUKOBOI TOMOJIOTii. Mepexi
Mesh 1 Manet. IIpotokomau mapiipyTu3aiiii 0e3npoBOJOBUX JOKATLHUX Mepex. KoMyHikaiiiiHa —apxiTekTypa
MOOUTBHUX TPAHCIIOPTHUX Mepex. 3acodm pamiomoctyry. KomyHikariiiHa apXiTeKTypa CEHCOPHHX MEpeK.
Texnomnoris ZigBee. Intenextyansni MEMC cencopu. Opranizanisi, miiaHyBaHHs 1 Oe3nieka O€3MpOBOIOBUX
Mepex. [IpoekTyBaHHsS Oe3mpoBONOBUX Mepek. MepexkeBi emynsaropu. besnieka Oe3MPOBOAOBHX MEpPEK.
EBomortist MepexeBrUX TEXHOJIOTIH 1 METOIIB Tiepe/iadi.

3amaHoBaHa HABYAJIBHA TiSVIbHICTB: KUIBKICTh ayJJUTOPHUX TOIHMH - HE MeHIIe 1/3 Bia 3araibHOI KUTBKOCTI
TOJINH, SIKI 3aIUIaHOBAaHI /711 BUBUEHHS JTUCLIMILIIHM.

@®opmu (MeTOAM) HABYAHHSA: JIEKII] (3 BUKOPUCTAaHHSIM METOJIB MPOOJIEMHOTO HaBYaHHS 1 Bi3yanizaLii);
7a00paTopHi  3aHATTA (3 BUKOPHUCTAHHAM METOJIB KOMII'IOTEPHOTO MOJEIIOBAHHS, MalcTep-Kiacis,
MIPaKTUKYMIB), caMOCTiiHa poOoTa (1HAUBIAyalIbHI 3aBAAHHS).

®opMH OLIHIOBAHHS Pe3y/IbTATIB HABYAHHS. 3aXMCT J1a0OpaTOpHUX POOIT; MOpT(oIio Jab0paTOpHUX POOIT;
Mpe3eHTalllsl pe3y/IbTaTiB BUKOHAHHS 1HAUBIAYaIbHUX 3aB/IaHb; TUCbMOBE ONUTYBAHHS (TECTYBaHHS).

Bup CEMECTPOBOI0 KOHTPOJIIO: 3aJiK.

HaguaabHi pecypcu:

1. Caiiko B.I'., AmipxanoB E.JI. OcHoBu Mepexi LU(pPOBOro paaio3B’si3Ky 1 pagiofOCTyIly HOBOTO
nokomiuHA. — K.: AVT, 2015. — 77 c.

2. Holger Kar, Andreas Willig. Protocols and architectures for wireless sensor networks [Enextpontuii pecypc].
Joctyn 1o pecypey: http://profsite.um.ac.ir/~hyaghmae/ ACN/WSNbook.pdf

3. 3aika B.®., Bapdomomeesa O.I'., lompauera K.O., I'puakend I'.O. TenexoMyHIKaIiiiHi CHCTEMH Ta MEpPEKi
HACTYITHOTO TIOKOJTIIHHSD. - 2019. [EnexTpoHHMiA pecypc]. — Pexum JOCTYIY:
http://www.dut.edu.ua/ua/lib/1/category/96/view/1762

4. O.B. TIlononeBuy, B.P. Kocenko, K.II. Cropuak, O.M. Tkanenko. «Indopmariiini mepexi». - 2019.
[Enextponnmuii pecypc]. - Pexxum goctymy: http://ww.dut.edu.ua/ua/lib/1/category/96/view/1175.

5. Monynehe cepenosuie st Hapdanass MOODLE. loctym o pecypey: https://msn.khnu.km.ua.

6. Enexrponna 6i0mioreka yHiBepeurety. loctym 1o pecypey: http:/lib.khnu.km.ua/asp/php f/plage lib.php.

Bukianau: kaHauIaT TeXHIYHUX HayK, gomeHT Mimax B.B.


http://www.dut.edu.ua/ua/lib/1/category/96/view/1762
https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

AITAPATHI OBYUCJ/IIOBAJIBHI IIVIAT®OPMH

Tun JucHUILIiHA BubipkoBa

PiBenb BUIOI OCBiTH [Tepmmii (OakaaBpCchKuii)
MoBa BUKJIAIaAHHSA VYkpaincbka

Kinbkicts kpeautiB EKTC 8,0

®opmu 3100yTTH OCBITH Ouna (ncHHA)

Pe3yabTaTy HaBYaHHSL.

CrymeHT, SKWH yCHINIHO 3aBEpIIMB BHBYCHHS JUCHUILUIIHM, TOBUHEH: 60/100imu METOJUKAMHU
porpaMmyBaHHs amapaTHUX OOYHMCIIOBAIBHUX IUIATGOPM, SKI 3aCTOCOBYIOTHCS B TEICKOMYHIKAI[IHHUX
CHCTEeMax Ta Mepexax; po3pobiamu CHeuiajbHe MporpaMHe 3a0e3NedeHHs Ui anapaTHUX HTPOTPaMHUX
m1atGopM, MIKPOKOHTPOJIEPIB Ta CHUTHAIBHUX MPOIECOPIB; 3acmocogyéamu amapaTtHi OOYUCITIOBAIBHI
mIaThOPMH, MIKPOKOHTPOJIEPH 1 CUTHAIBHI TTPOLIECOPH IS MTOOYI0BU TEICKOMYHIKAIIIMHIX CUCTEM.

3micT HaBYanbHOI qucnumuting. OCHOBM MOBH mporpamyBanHsi Python. 3aranbHi NOHSTTS Npo anaparHi
oOumncIroBaNIbHI TUIaTGopMu. 8-MU po3psaHi amapaTHi mwiatGopmu. 16-Tu po3psaHi amapaTHi miaTGopMu.
32-0x pospsjaHi amapatHi rwiatgopmu. OCHOBHI XapakTepucTHKU 1 apxitektypa Raspberry Pi Pico.
MicroPython mist Raspberry Pi Pico. IlporpamoBani moriuni koHtposnepu. Amaparsi miatrgopmu 3 HMI-
iHTepdeiicom. CurnanbHi npouecopu. Cucrema Ha Moayni. Cuctema Ha Kpuctaii. Heiiponni oGunciroBayi.
XMapHi 004K CIIIOBaIBHI TIATPOPMH.

3amiaHoBaHA HABYAJILHA TISUIbHICTD. JIeKIIii — 34 roj., mpakTU4Hi 3aHATTSA — 17 T01., 1abopaTtopHi podoTH —
34 rox., camocriiiHa pobota — 155 rox., pazom — 240 ro.

@®opmu (MeTOAM) HABYAHHS: JIEKIii (3 BUKOPUCTaHHAM METOJIB MPOOJIEMHOrO HaBYaHHS 1 Bizyamizarlii);
NPAaKTUYHI 3aHATTA (3 BUKOPUCTAHHSAM METOMIB AHAJITHYHOTO Ta YHCEIBHOTO PO3B’S3KYy 3a1ad),
nabopatopHi poOOTH (3 BHKOPHUCTAHHSIM METOMIB €KCIEPHUMEHTATBHUX IOCTIKEHB), CaMOCTiitHa poboTa
(1HAMBiIyalIbHI 3aB/IaHHSA).

@opMH OLHIOBAHHS Pe3yJILTATIB HABYAHHS. 3aXUCT J1A0OpPATOPHUX pPOOIT; 3BITU J1A0OPATOPHUX POOIT;
MPE3EHTAIllsl pe3ybTaTiB BUKOHAHHS 1HAMBIAYalbHUX 3aBJlaHb, IHCbMOBE OMNMUTYBaHHS (BUKOHAHHS
KOHTPOJIbHUX 3aBJIaHb).

Bup CEMECTPOBOI0 KOHTPOJIIO: 3aJiK.

HaguaabHi pecypcu:

1. Tony Gaddis, Starting Out with Python.- 4th Edition.: published by Pearson Education, 2019.- 748p.

2. MikpomnporiecopHa TexHika: Enextponnuit migpyunuk / B.S. XKyiiko, K59 T.O. Tepemenko, 1O.C.
Amuenko, A.B. 3arpanununuii ; Biamn. pea. O.B. bopucos. 2016. — 440 c.

3. Hermronos 1. I1I. TexHonoris mporpaMmyBaHHS IPOMHUCIOBUX KOHTPOJIEPIB B IHTETPOBAHOMY CEPEIOBHIIII
CODESYS: Hapuanbuwuii nocionuk / I. 111. Hesmronos, C. I1. HoBocenos, O. B. Cuyona. — Xapkis: XHYPE,
2019 . - 264 c.

4. Raspberry Pi Pico Python SDK [Enexrponnmii pecypc]. Jlocty 10 pecypcey:

5. https://datasheets.raspberrypi.com/pico/raspberry-pi-pico-python-sdk.pdf

6. MikpokonTpoitepu 3 simpom Cortex-M [Enextponnuii pecypce]. Joctyn 1o pecypcy:
https://www.radioradar.net/radiofan/radiofan_technology/microcontrollers_corte_m_core.html

7. Monynbre cepenosuiie it HaBuanusts MOODLE. Jloctym 1o pecypey: https://msn.khnu.km.ua.

8. Enextponna 6i0mioreka yHiBepeurery. Jloctyn o pecypey: http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

Bukiiaga4: kaHauaaT TeXHIYHUX HayK, goueHT [lerpymak B.C.


https://www.radioradar.net/radiofan/radiofan_technology/microcontrollers_corte_m_core.html
https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

AHTEHHI ITPUCTPOI 3ACOBIB 3B'SI3KY

Tun JucHUILIiHA BubipkoBa

PiBenb BUIOI OCBiTH [Tepmuii (bakamaBpChKUin)
MoBa BHKJIaJaHHSA Ykpaincbka

Kinbkicts kpeautiB EKTC 8,0

®opmu 3100yTTH OCBITH Ouna (ncHHA)

Pe3ynbTaTn HABYAHHS

CTyneHT, SKHid YCHIIIHO 3aBEpPIIMB BUBYCHHS IUCIUIUTIHUA, TTOBHHEH: BMIJIO GUKOPUCMOBY8AMU TEOPIKO
aHTCH Ta METOIU PO3PaXyHKY i €KCIEPUMEHTAIBHOTO TOCIIHPKCHHS aHTE€H PI3HUX YaCTOTHHX Jiala3oHiB;
nosicHI08amy TPUHIMI A1l Ta KOHCTPYKIi CIIAOKOCIIPSIMOBAHMX aHTEH, aHTEH CEPEIHBOI CIIPSMOBaHOCTI,
BHCOKOCHPSMOBAHUX (AaNepTYpPHHUX) AaHTEH; onucysamu €JICKTPOJUHAMIYHI Ta pPagiOTEXHIYHI MapaMeTpu
aHTEH, 3JIHCHIOBATH BHUOIp TUIy W KOHCTPYKINi AHTEHH JUIsI KOHKPETHOI TeJICKOMYHIKaIiifHOT a0o
palioeNeKTPOHHOT cucTeMH (3acoly); pospaxosyeamu 1 6umipiosamu OCHOBHI TapamMeTpu aHTEHHO-
GbigepHUX TPUCTPOIB;pO3pOOAIsIMYU HEOOXITHI 3aX0IU TSl MOJIEPHI3allii aHTeHHO-(iIEpHUX TPHUCTPOIB.

3MmicT HaByajabHOI AucHMILTiHM. OcHOBM Teopli aHTeH. OCHOBHI pPaJlOTEXHIYHI XapaKTePUCTUKU
nepenaBaibHUX aHTeH. llapamerpm mnepemaBaibHuX aHTeH. OCHOBHI PaJiOTEXHIUHI XapaKTEPUCTHUKU U
napaMeTpu npuiMalibHUX aHTeH. BiOparopHi anTeHu. [lupekTopHa aHTeHa. BIUIMB MpOBiTHOI MOBEpXHI Ha
BUINIPOMIHIOBaHHS aHTeH. PymopHi antenu. JliH3oBi anTeHu. [I3epkanbHi aHTeHW. PymopHo-mapabomivni
anTenu.. [llinuuHi anteHu. [lienekTpuyHi CTPHKHEBI aHTEHHU. AHTEHHM MOBEPXHEBUX XBWJb. CmipanbHi
aHTEHHU.

3amiaHoBaHa HABYAJIBHA TiSVIbHICTB: KUIBKICTh ayJJUTOPHUX TOIHMH - HE MeHIIe 1/3 Bia 3araqbHOI KUTBKOCTI
TOJINH, SIKI 3aIUIAHOBAHI /711 BUBUEHHS JUCLIMILIIHH,

@®opmu (MeTOAM) HABYAHHS: JIEKIii (3 BUKOPUCTaHHAM METOJIB MPOOJIEMHOrO HaBYaHHS 1 Bizyamizarlii);
nmaboparopHi  3aHATTS (3 BHKOPUCTAHHSIM METOMIB KOMIT FOTEPHOTO MOJICIIOBAHHS, MaHCTep-KIaciB,
MPAKTUKYMiB), caMOCTiifHa poOoTa (1HAUBIAyalbHI 3aBAAHHS).

@®opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHSA. 3aXMCT JIaOOpaTOpHUX poOiIT; mopTdoiio JadbopaTOpHUX
poOIT; Ipe3eHTallisl pe3yJIbTaTiB BUKOHAHHS 1HAMBIyaIbHUX 3aB/IaHb; MTUCHMOBE OMUTYBAaHHSA (TECTYBaHH).

Bup CEMECTPOBOI0 KOHTPOJIIO: 3aJiK.

HaguaabHi pecypcu:

1. Jlinii panio3B’a3Ky Ta aHTeHHI npuctpoi. HaBuansHuil nocionuk / M.JI. Insinos, T.I'. I'ypcekuit, 1.B.
Bbopucos, K.M. I'punienok. — K.: BITI, 2018. — 268 ¢

2.AHTeHHO-]inepHI MpUCTpoi 3acoOiB 3BsA3KYy: HaBu. mociOHuk / B.B. bemoycos, JLI'. Kopuienko, M.B.
bapxynopsia X. XHVIIC, 2019.- 120c.

3. IIpucrpoi HaaBHCOKUX yacTOT Ta aHTeHH: Hapu. mocioHuk/ Impuuubkuii JI.A., Ciopyk JI.B., lllepbuna
O.A..—K: HAY, 2015. — 188c.

4. MeTouuH1 BKa31BKU 10 J1a0OpaTopHUX poOiIT 3 Kypcy «EnexTpoanHamika Ta MOIIMPEHHS PaJiOXBHIIbY
cTyneHTamu criemianbHocTl 172 — «Tenexomynikaritii Ta pamiorexHikay / Yinamgadi CemenoB A.O., Kopaib
K.O., CaBunpkuii A.1O. — Binaumsa: BHTY, 2017. — 56 c.

4. Monynbae cepenonuiie st Hapdanass MOODLE. Jloctyn 1o pecypey: https://msn.khnu.km.ua.

5. Enexrponna 6i0mioreka yHiBepcurety. locrym o pecypey: http://lib.khnu.km.ua/asp/php_f/plage lib.php.

Buknanau: kaaauiaT TeXHIYHUX HayK, nomeHT Mimax B.B.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

THO®OPMAIIMHI BUMIPIOBAJIBHI KOMILJIEKCHU TA CHCTEMHA

Tun JucHUILIiHA BubipkoBa

OcBiTHiii piBeHb [Tepmmii (OakaaBpChKuii)
MoBa BUKJIaJaHHS Ykpaincbka

Kinbkicts kpeautiB EKTC 8,0

®opmu 3100yTTH OCBITH Ouna (ncHHA)

Pe3yabTaTH HaBYaHHS

CTyJeHT, SIKM YCITIIIHO 3aBEPIIMB BUBYCHHS JUCIMILIIHU, TIOBUHEH: GUKOPUCMO8Y6amy TIOHATIMHUKA anapat
Teopii  1H(OpPMAIIHHO-BUMIPIOBAJILHUX TEXHOJIOTIN, onucysamu TPUHIUIN T00yI0BH  iH(GOpPMAIIHHO-
BUMIPIOBATEHUX CHCTEM Ta IIEPETBOPIOBAUIB Ta 3HATH OCHOBHI MPHUHIIUIIH TIepeiadi BUMIpIOBATBHOT iH(pOpMAITil
B KaHaJIaX 1H(GOpMAaIiiHO-BUMIPIOBAIBHUX CUCTEM;; 30iliCHIO8amy BUOIp METO/IIB Ta IHCTPYMEHTAIILHUX 3aC001B
BUMIPIOBaHHS TApaMeTpiB Ta POOOYMX XapaKTEPUCTHK I1H(POKOMYHIKAMIMHUX CHUCTEM Ta iX EJIEMCHTIB;
BUKOHYBAMU CTIOCTEPEKEHHSI 1 BHUMIPIOBAHHS, comyseamu IOKYMEHTH 3 TIHTaHb 3aCTOCYBaHHS CYyYacHHUX
1H(OPMaLIIHHO-BUMIPIOBAILHUX TEXHOJIOTIM Yy Taly3i, po3paxosysamu XapaKTEPUCTUKHA 1H(GOpMAIIIHHO-
BUMIPIOBATEHUX KOMIUIEKCIB KOPUCTYIOYHCH OCHOBHMMU JIOBITKOBUMH MaTepiajlaMi, YAHHUMHE CTaHAAPTaMH Ta
IHIIIMMH HOPMATHUBHO-PO3IMOPSIYMMH JOKYMEHTAMH Yy Taly3l €IeKTPOHIKH Ta TCICKOMYHIKALIN, npayosamu 13
UPPOBUM 00JIaTHAHHSIM.

3micT HaBuaiabHOi aucuurutinu. CTpykTypa Ta ckiap iHdopmaniiiHo-BuMiproBanbHUX cuctem (IBC).
Krnacudikaris ta xapakrepuctuku IBC. Indopmamiiini xapakrepuctuku IBC. Indopmariiina Hagiitnicts IBC.
Teopernyni ocHOoBU MOOYIOBH  iH(OpMAIIHO-BUMIPIOBAILHUX  IEPETBOPIOBAdiB.  AHAIOro-1uQpoBi
neperBoproBadi. CucteMu Ui MPsIMUX BUMiproBaHb. CTPYKTypHA cXeMa HenpsIMUX BUMiproBaHb. CTaTHCTHYHI
IBC. TenesumiproBanHi cucremu. Crina inentudikais indopmaiiinoi cucremu. Knacudikarist indopmartiiitno-
BUMIpPIOBATBHUX KOMIUIEKCiB. CTpykTypa iH(GOpMAaIiiiHO-BUMIpIOBaJIbHUX KOMIUIEKCIB. [H(opmartiiiHo-
BUMIPIOBAJIbHI TEXHOJIOTT.

3aniaHoBaHA HABYAJIBHA MisUIBHICTB: KUIBKICTh ayJIMTOPHUX TOAMH - HEe MeHIe 1/3 Bij 3arajgbHOi KUTbKOCTI
TOJINH, SIKI 3aIUIAHOBAHI IS BUBUEHHS JTUCLIVILIIHM.

@®opmu (MeTOAM) HABYAHHS JIEKII] (3 BUKOPUCTAHHSIM METOJIB MPOOIIEMHOTr0 HaBYaHHS 1 Bi3yaizallii);
nabopaTopHi 3aHATTS (3 BUKOPUCTAaHHAM METOJIB KOMIT FOTEPHOTO MOJICIOBAHHA, MalcTep-KiaciB,
IPAaKTUKYMiB), CaMOCTii{Ha poboTa (1HAMBITyaIbHI 3aBJIaHHS).

@®opMH OLIHIOBAHHS Pe3yJIbTATIB HABYAHHA. 3aXUCT JIaOOpaTOpHUX poOIT; mopTdoiiio J1abopaTOPHUX
poOIT; Ipe3eHTallis pe3yJIbTaTiB BUKOHAHHS 1HAMBIAyaIbHUX 3aBJIaHb; MTUCHMOBE OMUTYBAaHHA (TECTYBaHH).

Bua cemecTpoBOro KOHTPOJIIO: 3aTIK.

HaBuanabHi pecypcu:

1. Teopernuni ocHoBU iH(OpMariiitHO-BuMiproBanbHuX cuctem: [ligpyunuk /.II. babak, C.B. babak, B.C.
€pemeHko Ta iH.; 3a pen. wi.-kop. HAH Vkpainu B.I1. babaka /2-e Bun., nepepo0. 1 gon.— K.: YH-T HOBITHIX
texuonoriii;HAY, 2017. —496 c.

2. ®enoco C. A. OcHoBu MeTposiorii : HaBd. 1moci0. — Y. 1. Di3uyHi BEIMYUHU Ta OJAMHUII TX BHMIipIOBAHHSI.
Bumu, meronu Ta 3acobu BumiproBanb / C. A. ®enocos, A. I'. Kepun, I1. T1. Hluropin. — Jlyupk : Bexxallpyk,
2015. - 48 c.

3. OCHOBHM METpOJIOTii Ta €JIeKTPHYHHX BHMIproBaHb : mimpydnuk / B.B.Kyxapuyk, B. 10. Kyuepyk, €. T.
Bonomapcekuii, B. B. I'padbko. — Binaug : BHTY, 2015. — 522 c.

4. MonynbHe cepenouie 1t HapdanHss MOODLE. Jloctym no pecypey: https://msn.khmnu.km.ua.

5. Enexrponna 6i0mioTeka yHiBepeutety. JlocTym 10 pecypey: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buknanau: kanauiaT TeXHIYHUX HayK, nomeHT [ opsenko KJI.


https://msn.khmnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

IMPOI'PAMYBAHHA PYXOMHUX 3ACOBIB 3B’ AA3KY

Tun JucHMILTIHA Bubipkora

PiBeHb BHIIIOT OCBiTH [Tepmmii (OakaaBpCchKuii)
MoBa BUKJIagaHHA VYkpaincbka

Kinbkicts kpeautiB EKTC 8,0

®opmu 3100yTTH OCBITH OuHa (neHHA)

PesyabTaTn HaBuyaHHsl. CTylIeHT, SKMH YCIHIIIHO 3aBEPIIUB BUBYCHHS AMCUUIUIIHU, TIOBUHEH: 3HAMU
OCHOBHI KOMITOHEHTH apXiT€KTypHd MOOIUIBHHUX IUIAT(HOPM Ta MOOUIBHUX OINEpaLiiHUX CHCTEM; 60.100imu
OCHOBHMMH 1HCTPYMEHTaMHU JJIsi KPOCIUIAT(OPMEHHOT pO3POOKH, HAIArOKEHHS, TECTyBaHHSI MOOLIBHHUX
JOJIaTKIB Ta 3ac00aMK MPOrPaMHOI eMyJIsiii MOOUTEHUX TIPUCTPOIB; npocpamysamu cepBepHi iHTepdeiicu
Ta CIy’>KO0H, a TAKOX MOOLIbHI MYJIbTUMEIIHHI JOIaTKH.

3micT HaBYAJIBLHOL TMCHMILTIHM. MOO1TBHI IIaThOPMHU — OCHOBHI MOHSATTS Ta Bu3HaYeHHs. OCHOBH CTBOPEHHS
MOOLTBPHUX AOAATKIB. [HTEpdeiic kopucTyBaya Ta €JIeMEHTH KepyBaHHS. MepexkeBi ClTy:kOM Ta 0a3u JaHUX y
MOOITBHUX MPUCTPOSIX. BuKopucTanHs cepBiciB 1 cucteMHUX (QYHKIIH y MOOUThHUX mofaTkax. [IpoekryBaHHs
Ta po3poOKa MyJIbTUMEIIHHUX MOOUTBHUX JTOJIATKIB.

3anjiaHoOBaHa HaBYaJbHA AiSVIBHICTH: KUIBKICTh ayAMTOPHUX TOAMH - He MeHmie 1/3 Big 3araibHOl
KIJIbKOCTI TOJMH, K1 3aIUIaHOBaHI JIJI1 BUBUYEHHS JUCIAILIIHH.

®opmu (MeTOAM) HABYAHHS: JIEKIIT (3 BUKOPUCTAHHAM MYJIBTHMEIIHHNX 3ac001B Bi3yatizallii); 1abopaTopHi
3aHATTS (3 BUKOPUCTAHHSIM METOMIB KOMII'FOTEPHOTO MOJEIIOBAaHHS, MaicTep-KilaciB, MpPaKTUKYMIB),
camocTiiiHa po6oTa (1HIUBIlyalbHi 3aBIaHHs).

@opMu OLIHIOBAHHSI Pe3yJIbTATIB HABYAHHA. 3aXUCT JIaOopaTOpHUX PoOIT; mopTdoiio 1adopaTOpHUX
poOIT; mpe3eHTallis pe3yJIbTaTiB BUKOHAHHS 1HAMBIAyalbHUX 3aBJaHb; MICbMOBE OMMUTYBaHHS (TECTYBaHH).

HaguaabHi pecypcu:

1. Perkins B. Beginning C# 7 Programming with Visual Studio 2017 / Benjamin Perkins, Jacob Vibe Hammer, Jon
D. Reid. — Indianapolis, IN: Wrax, 2018. — 884 p.

2. Tony Gaddis, Rebecca Halsey. Starting out with App Inventor for Android. Pearson, 2016. — 696p.

3. Bmaciii O.0., Buaanuyk M.J[. Po3poOka MOOITEHHUX HOAATKIB 3aco0aMu OJIOYHOTO TpOrpamMyBaHHS:
HaBuanbHo-metoguunuii mociOnuk. [lpukapmarcekuii HalllOHaNIbHUN YHiIBepcuUTeT iMmeHi Bacunsa 4.
Credanuka, 2021p. 130 c.

4. AHami3 METO/IIB 1 TEXHOJIOTIN PO3pOOKU MOOLTBHUX JoJAaTKiB s matdopmu Android : HaBu. moci6. / O.
B. IlImatko, A. O. ITonskos, B. M. ®enopuenko. — Xapki : HTY «XI1I», 2018. — 284 c.

5. Monynehe cepenoruiie st Hadanas MOODLE. Jloctym o pecypcey: https://msn.khmnu.km.ua.

6. Enexrponna 6i0mioTeka yHiBepcuteTy. loctym 1o pecypey: http://lib.khnu.km.ua/asp/php_f/plage lib.php.

BukJjagay: kaHauiaT TeXHIYHUX HayK, JoreHT [lerpymak B.C., acucrent Cnoboasa M.O.


https://msn.khmnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

MOBILE MEANS PROGRAMMING

Course type Elective
Education level First (Bachelor’s)
Language of instruction English

Number of ECTS credits 8,0

Course study mode Full-time

Learning outcomes.

A student who has successfully completed the study of the discipline must: know the main components of the
architecture of mobile platforms and mobile operating systems; be proficient in the main tools for cross-platform
development, debugging, testing of mobile applications, and software emulation of mobile devices; program
server interfaces and services and mobile multimedia applications.

Course content. Mobile platforms. Basic concepts and definitions. Fundamentals of developing mobile
applications. User interface and widgets. Network services and databases in mobile devices. Using services and
system functions in mobile applications. Design and development of multimedia mobile applications.

Planned academic activity: number of classroom hours — not less than 1/3 of the total number of hours
planned for the study of the discipline.

Teaching forms (methods): lectures (using multimedia visualization tools); laboratory classes (using
computer modeling methods, master classes, workshops), independent work (individual assignments).

Assessment forms: defense of laboratory works; portfolio of laboratory works; presentation of the results of
individual tasks; written survey (testing).

Educational resources:

1. Marijn Haverbeke. Eloquent JavaScript. 3rd edition (2018). Web page: https://eloguentjavascript.net/.

2. Cody Lindley. JavaScript (ES2015+) Enlightenment. Grokking Modern JavaScript, In The Wild
Web page: https://frontendmasters.com/quides/javascript-enlightenment/.

3. Jonathan Lebensold. React Native Cookbook. Bringing the Web to Native Platforms (2018).

4. React Native. Create native apps for Android, iOS, and more using React. Web page: https://reactnative.dev/.
5. MOODLE Learning Platform. Web page: https://msn.khmnu.km.ua.

6. University Electronic Library. Web page: http:/lib.khnu.km.ua/asp/php f/plage lib.php.

Lecturers: Doctor of Technical Science, Full Professor S.K. Pidchenko, Assistant Professor M.O. Slobodian


https://eloquentjavascript.net/
https://frontendmasters.com/guides/javascript-enlightenment/
https://reactnative.dev/
https://msn.khmnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

3AXUCT IH®OPMAIIIL B TEJJEKOMYHIKAIIMHUX CUCTEMAX TA

MEPEKAX
Tun JucHMILTIHA Bubipkosa
OcBiTHiii piBeHb [Tepmnii (6akanaBpChKUIA)
MoBa BUKJIAIaAHHSA VYkpaincbka
Kinbkicts kpeautiB EKTC 8,0
®opmu 3100yTTH OCBITH OuHa (neHHA)

Pesyabratu HaByaHHs CTyAeHT, SKHH YCHIIIHO 3aBEpPIIMB BUBUYCHHS MCLUMIUTIHHM, TIOBUHEH: BMILJIO
guKopucmosyéamu TIOHSATIHHWI amapar B Taly3i TEXHIYHOTO 1 KpumTorpadidHoro 3axucry iHdopmarii B
TEJIEKOMYHIKAIIIHHAX CUCTEMaxX; aHAIi3yBaTH CyYacHHWH CTaH Ta TEHACHIII PO3BUTKY 3acO0IB Ta CHCTEM 3aXHCTY
iH(bopMaui'l' B TeHeKOMyHiKaHiﬁHHX CHCTEMAX Ta MEpeXkax; GUAGIAMU 3arPO3U iH(i)opMaui'i B TEJICKOMYHIKaLITHUX
crcTemax 1 3abesredyBary iXHio iHOpMaLliiiHy Oe3NeKy; 6uUKopucmos8ysamu OCHOBHI METOI Ta 3aXOIH 3aXUCTY
iH(OpMAifHO-TENeKOMYHIKALIHAX CHCTEM BiJl BUTOKY IH(OpMAL TCXHIYHUMH KaHAIAMK; 3abesneuyeami
BUKOHAHHS BHMOI' BiINOBITHMX HOPMATHBHO-KEPIBHUX JOKYMEHTIB YKpaiHM IO 3axucry iHdopmarii B
TEJIEKOMYHIKAIIIMHAX CUCTEMaxX Ta Mepexkax; 30ilicHiosamuy OOTPYHTYBaHHs Ta BHOIp HEOOXiTHHMX 3aXOiB IO
3a0€3MeUYCHHIO 3aXUCTy iH(OpMAaLIli B TEIEKOMYHIKAIIHHUX CUCTEMAaX; 1posooumu HeOOX1THII KOMITJIEKC 3aXO0/1iB
110 3a0e3MeueHHI0 Oe3eKH 3B’ 3Ky Ta iH(opMallii Ha TeJIeKOMYHIKaIiiHIX 00’ €KTax Ta B Mepexi [HTepHeT.

3MicT HABYAJBHOI TUCHMILIIHUM. 3aKOHOAABCTBO YKpaiHU Mpo 3axUCT iH(opMmallii B TeIeKOMyHIKaliiHIX
cucremax. Opranizamis 3axucty iHdopmauii Ha mianpuemctsi. Tenedonni npuctpoi. EnekrponHa mnoimira,
abonentcekuii xkomruieke [TEOM, oxoponHi cucrtemu. CyuacHuil cran Oe3neku iHpopmalii Ta MeTOIH
3a0e3neyeHHsl HEJOCTYIMHOCTI JaHWX. TeXHiYHI KaHald BHUTOKY iH(popmarii. 3arpo3n Oes3meku st
iH(opMaITiifHO-TEeIeKOMYHIKAIIHUX CHCTEM Ta TEOPETHYHI OCHOBH MPOTHU/IIi BUTOKY iH(pOpMAIii TEXHIYHIMHI
KaHaJlaMM BHTOKY. Meroau Ta mpucTpoi mporuaii  3HIMaHHIO iH(opmamii. Ilomyk mnpucTpois
HECAHKIIIOHOBAHOTO JOCTyIy. Metomu mpotujii TeneOHHOMY MipaTcTBY. MeTomu 3aKkpuTTs Teiae(OHHHX
posmoB. OcHoBH KpunTorpadii, eneMeHTH Teopii wucen. TeoperndHi OCHOBHM KPUNTOrPAhiqHOrO 3aXUCTy
inopmari. Hndpysanms mMeronamu repecTaHoBKH Ta mpoctoi samind. Ingpysanms merozamu ckiagHoi
3aMiHM, TaMyBaHHs;. TeopeThyHa Ta MPaKTUYHA CTiMKicTh Kpunrorpadiuaux cucteM. CydacHi CHMETPUYHI
cuctemu mdpysanss. CtaHnapTy mudpyBaHHs.

3anjiaHOBaHa HaBYAJbHA MiSVIbHICTH: KUIBKICTh ayJUTOPHUX TOAUH - HE MeHmie 1/3 Bing 3araibHOl
KIJIBKOCTI TOJMH, SIKI 3aIlJJaHOBAHI )11 BUBUYEHHS TUCIIAILTIHH.
®opmu (MeTOAM) HABYAHHMA: JIEKIIi (3 BUKOPUCTAHHSM METOAIB NMpoOJIEMHOro HaBYaHHS 1 Bizyajizailii);
nabopaTopHi 3aHATTS (3 BUKOPUCTAaHHAM METOIB KOMIT FOTEPHOTO MOJICNIIOBAHHS, MalcTep-KiaciB,
MIPaKTUKYMIB), caMOCTiiHa poOoTa (1HAUBIAyalbHI 3aBAAHHS).

®opMH OLiHIOBAHHS pe3yJIbTATiB HABYAHHSA: 3aXUCT JIabopaTOpHUX poOIT; mopTdoiio J1adbopaTOpHUX
poOIT; mpe3eHTalllsl pe3yJIbTaTiB BUKOHAHHS 1HAMBIyalIbHUX 3aBJaHb; MMCbMOBE ONMUTYBAaHHS (TECTyBaHHS).

Bup CEMECTPOBOI'0O KOHTPOJIIO: 3aiK.

HagsuaubHi pecypen:

1. 3axucr iHpopMalii B cucTeMaX €JIEeKTPOHHOrO ypsayBaHHs. ENeKTpoHHe ypsIyBaHHS Ta €JeKTPOHHA
JeMOKpartis: HaBd. nocib. / 3ar. pex. A.l. Cemenuenka, B.M. [Ipemmaka. — K., 2017.

2. Tapnascbkuii FO. A. TexHomorii 3axucty iHpopmauii: migpyuynuk / FO.A. TapaaBcekuii. — Kuis: KIII im.
Iropst Cikopcrkoro, 2018. 162 c.

3. 3axucrt iHpopMallii B aBTOMaTU30BaHUX CUCTEMax YMpaBliHHA: HaBu. nocioHuk / Yinan. LA. ITinskesny, H.M.
JloGanuukoBa, K.B. Monozenpka. — XXutomup: Bua-so XKV im. I. @panka, 2015. 226 c.

4. Texnomnorii 3axucty iHpopmartii [Enexrponnuii pecype, URL: http://Jumm.pstu.edu/handle/123456789/7947] /
ykiaza. C. B. Ansommz. — Mapiynons : ITJITY, 2015. - 37 c.

5. MonyseHe cepenosuie it Hapdanas MOODLE. [loctyn no pecypcey: https://msn.khmnu.km.ua.

6. Enextponna 6i0moreka yHiBepeurery. Jloctym 10 pecypey: http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

Buknanad: kanaumat TeXHIYHUX HayK, motieHT [ opsimenko K.JI.


https://msn.khmnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

TH®OPMALIHI TEXHOJIOI'TI IPOEKTYBAHHS TEJEKOMYHIKAIIIHHUX

MPUCTPOIB
Tun JuCcHUILIIHA BubipkoBa
PiBeHb BHIIIOT OCBiTH [Tepmmii (OakaaBpCchKuii)
MoBa BUKJIagaHHA VYkpaincbka
Kinbkicts kpeautiB EKTC 8,0

@®opMHU HABYAHHSA, ISl AKUX BUKJIAAAETHCSA IUCUUILIIHA Jlenna

Pe3ysbTaTH HABYaHHS.

CryneHT, SKMH YCHIIIHO 3aBEpIIMB BUBYCHHS AHMCIUILIIHU, TMOBUHEH: HaOymu CydacHe YSBJICHHS MPO
CHCTEMH aBTOMATH30BAHOTO MPOCKTYBAHHs: BHIM 3a0C3MCYCHHs 1 iX PO3BHUTOK;  posymimu 3B'S30K
iepapXiYHUX PIBHIB IPOCKTYBAHHS 3 1€PAPXI€I0 MATEMATHYHUX MOJCIICH, CYTHICTb IIPOLECY MPOCKTYBAHH,
METOOJIOTIF0 CHUCTEMHOrO TMiIXOAy 10 NPOCKTYBaHHS B IIJIOMy, a TaKOX JI0 aBTOMAaTH30BaHOTO
IPOCKTYBAHHSI; 6UKOPUCIO6Y6amu CUCTEMHUI NiAX1A 10 TMPOCKTYBAHHS CKJIATHUX TEJICKOMYHIKALIHHUX Ta
PaliOCICKTPOHHIX CHCTeM; npoeKkmyéamu TEICKOMYHIKALliHi Ta palioe]eKTPOHHI 3ac00H  PI3HOrO
NpU3HAYCHHS 3  BHUKOPHUCTaHHSAM  CHEIIaJbHOTO  HPOTPaMHOro  3a0e3leueHHs;  po3pobnsmu
KOHCTPYKTOPCHKY-TEXHOJIOTIYHY ~ JOKYMEHTAI[if0, TEXHOJOTIYHI TIpOIeCH 1 Kepywdi Mporpamu;
KOHCmpyroeamu IPYKOBaHI IUIATH; 6UKOPUCMO8Yéamu OTPUMAaHI 3HAHHS NPU BUKOHAHHI TMPOEKTIB Ta
BUITyCKOBUX KBaJli(iKaiitHIX poOIT Ta Ha MPAKTHIII.

3MicT HaBYATBbHOL AUcHUILTIHM. OCHOBHI TE€pMiHU Ta BU3HauYeHHs. OCHOBH aBTOMAaTH30BAHOTO MPOEKTYBAHHS
KOHCprKuiﬁ 1 TEXHOJIOTTYHUX TpolieciB BUpoOHuUITBa panioenekrpoHHux (PE3) Ta Ta 3aco0iB enekTpoHHUX
KOMyHlKaHIH (3EK). Cucremn aBTOMAaTH30BAaHOTO MPOCKTYBAHHS (CAHP) PE3 i 3EK. Texniuni 3acobu
CAIIP i ix PO3BHMTOK B yMOBax un(bpomaauu CJIEKTPOHHMX KOMYHiKatiii. Meroanune 3a0e3neuenns CAIIP.
MaremaTuuHuil 1 JiHrBiCTUYHUN Buau 3ale3neudeHb. [Iporpamue 3abesnedenns CAIIP. Indopmaniiine
3abesneyenns CAIIP. Meronn aBToMaTH30BaHOTO MPOCKTYBAHHS KOHCTPYKIi 1 TEXHOIOITYHOrO IPOLECY
pi3Horo piBHs iepapxii. Martemarnyni moneni (MM) Ha pi3HHX 1epapx1qHHx piBHSIX. MaremaTnyHi MOI[CJII
00'eKTIB npoekryBammsi PE3 i TK3. Po3pobka mMaTeMaTHYHHX MOJENeH IpH HpoeKTyBaHm TEXHOJIOT1.
MaremaTtuuni mozeni PE3 1 TK3 na merapiBHi. AHani3, Bepu@ikaiis Ta ONTUMI3allis NPOEKTHUX PillIeHb
3acobamu CAIIP.

3aniaHoBaHA HABYAJIBHA MiSVIBHICTB: KUIBKICTh ayJIMTOPHUX TOAMH - HEe MeHIle 1/3 Bij 3arajgbHOi KUIbKOCTI
TOJINH, SIKI 3aIUIAHOBAHI /711 BUBUEHHS JUCLIMILIIHH,

®opmu (MeTOAM) HABYAHHSA JIEKII] (3 BUKOPUCTAHHSIM METOJIB MPOOJIEMHOTO HaBYaHHS 1 Bi3yamizarii);
nabopaTopHi 3aHATTS (3 BUKOPUCTAaHHAM METOIB KOMIT FOTEPHOTO MOJICNIIOBAHHS, MalcTep-KiaciB,
IPAaKTUKYMiB), CaMOCTiiHa poboTa (1HAMBITyaIbHI 3aBJIaHHS).

@®opMH OLIHIOBAHHS Pe3yJbTATIB HABYAHHA. 3aXUCT JIaOOpaTOpHUX poOIT; mopTdoiio 1adopaTOPHUX
poOIT; mpe3eHTallisl pe3yJIbTaTiB BUKOHAHHS 1HAMBIIyalIbHUX 3aBJaHb; MMCbMOBE ONUTYBAaHHS (TECTyBaHHS).
Bua cemecTpoBOro KOHTPOJIIO: 3aTIK.

HaguaabHi pecypcu:
1 Jlapin B.}O. ABromaruzariisi cXeMOTEXHIYHOro npoektyBaHHs : miapy4yHuk [Tekcr]/ B.YO. Jlapin, B.I1.
Xapuenko. — K. : HAY, 2018. - 192 c.
2. [TpoekTyBanHs pajaioenekTpoHHoi amaparypu, mniapyynuk HTYY «KIIl», enektponHuit pecype,
3inpkoBchkui 10, @., Yeapos b. M., 373 c., 2017.
3. I"aBpuios /1. B., 3esirin O. C., Ocaquyk O. B., CaBunpkuii A. KO. OcHOBU KOMIT FOTEPHOTO MPOEKTYBaHHS
ta moztemoBanHa PEA. Yactuna 2 : naboparopuuit npaktukyM / 1. B. T'aBpinos, O. C. 3Bsrin, O. B. Ocaguyk, A.
10. Caunpkuii. — Bigaurst: BHTY, 2017. — 104 c.
4. XBocrieebka JI.B., lynenps B.JI. MeToanuHi BKa3iBKH JUIs BUKOHAHHIA00PATOPHUX POOIT 3 AUCLMIUTIHU
“CucreMr aBTOMAaTH30BaHOTO IPOEKTYBAHHS PAJIIOCIIEKTPOHHUX 3ac00iB” Uil CTYAEHTIB crhemiaibHoCTI 172
TenexomyHikariii Ta pagiorexuika. Tepromins: THTY, 2020. 109 c.

1. Monaynsae cepenouie st HapuanHst MOODLE. Jloctym no pecypcy: https://msn.khmnu.km.ua.

2. Enextponna 6ibmioreka yHiBepeurery. Jloctym 1o pecypey: http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

Buxuiaga4: kanauaat TexHiYHUX Hayk, noreHT [Tusosap O.C.


https://msn.khmnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

KEPYBAHHSI TA SIKICTh HOCJYT TEJEKOMYHIKAIIMHUX MEPEX

Tun gucHuNIiHA Bubipkora

PiBenb B0 OCBiTH [Mepmmii (6akanaBpChKUiA)
MoBa BHKJIaJaHHSA VYkpaincbka

Kinbkicts kpeautiB EKTC 8,0

®opmu 3100yTTH OCBITH OuHa (neHHA)

PesyabraTi HaBuyaHHs CTyJIEHT, SIKUU YCIIIIHO 3aBEPIIUB BUBUCHHS JUCIUILUIIHY, TTOBUHEH: po3ymMimu
posib  iH(OpMaIIHHO-KOMYHIKAIIIMHMUX ~ TEXHOJOTid y moOyaoBi  iH(OpMAaIIHHOTO  CYCIUIbCTBA,
xXapakmepusyeamu TIOCIYTH 3B 513Ky 3a iX BJIACTUBICTIO, CKJIAJIOM Ta XapaKTEPUCTUKAMU; 30ILCHIO8AMU
OpraHi3allilfo ympaBIiHHSI Ta PETYJNIOBaHHS B Taly3i 3B'S3KYy; 60100imu TPUHIMIIAMA Ta METOJAAMH
VIOPaBIiHHA SIKICTIO TIOCIYT; 6UKOPUCMOBY8amMU METOAMW OIHKH, TIATPUMKH Ta  ITiBUIICHHS
KOHKYPEHTOCTIPOMOKHOCTI MOCIYT 3B’SI3KY; 6UMipiosamu OCHOBHI SKICHI TIOKa3HUKU TEICKOMYHIKaIlIHHUX
MOCIIYT Ta CKIa0amu aKTH BUIIPOOYBaHHS.

3micT HaBYaJIbHOI AucHuIiHU. [Tocoyru 3B 3Ky, IX BIACTHUBOCTI, CKIIaJ Ta XapaKTepUCTHKH. TexHomorii
KEpyBaHHsI TEJIEKOMYHIKAI[IHHUMH MepekaMu. MOHITOPUHT Mepexi. YTpaBIiHHS MPOMYCKHOIO 3/IaTHICTIO.
BusiBnienHs momwiok Ta BigHoBieHHs Mepexki. Crammapr TMN. TlonmokeHHsS TIpO  SKICTH
TeJleKOMyHiKaiiHux nociayr. OCHOBHI MOKa3HUKH sKocTi. MeToau BunpoOyBanHs. [Ipunnunu ta Metoau
VIOPaBIiHHA SKICTIO MOCTYr. MeETOAM OIIHKH, MiATPUMKH Ta IMiJBUIIECHHS KOHKYPEHTOCIPOMOKHOCTI
MOCITYT 3B A3KYy. TecTyBaHHSI Ta Balilallis MOCIYT.

3aniaHoBaHA HABYAJIBHA MiSVIBHICTB: KUIBKICTh ayJIMTOPHUX TOAMH - HEe MeHIle 1/3 Bij 3arajgbHOi KUIbKOCTI
TOJINH, SIKI 3aIUIAHOBAHI IS BUBUEHHS JTUCLIVILIIHM.

@®opmu (MeTOAM) HABYAHHS: JIEKIii (3 BUKOPHUCTAaHHAM METOJIB MPOOJIEMHOrO HaBYaHHS 1 Bizyamizarlii);
7Ma0opaTopHi  3aHATTA (3 BUKOPHUCTAHHSAM METOMIB KOMII'FOTEPHOTO MOJICIFOBAHHS, MalCTep-KiaciB,
MPAKTUKYMiB), caMOCTiifHa poOoTa (1HAUBIAyalbHI 3aBIAHHS).

@opMH OUIHIOBAHHA Pe3yJbTATIB HABYAHHSA. 3aXHCT JIA0OPATOPHUX POOIT; mopTdoiio JabopaTOpHUX
poOIT; mpe3eHTallis pe3yJIbTaTiB BUKOHAHHS 1HAMBIAyalbHHUX 3aBJIaHb; TMCHbMOBE OMMUTYBAaHHS (TECTyBaHHS).

Bua cemecTpoBOro KOHTPOJIIO: 3aTIK.

HagsuaubHi pecypen:

7. TenexkoMyHIiKalllifHi CHCTEMH Ta MEPEXI : HaBYaJIbHUN NOocIOHUK / Yknaaayl : MukutumuH A.I'., MuTHuk
M.M., Cryxusk II.JA. — TepHomnins : TepHOninbcbKUN HAI[lOHANIBHUN TEXHIYHUH YHIBepcUTET iMeHI [BaHa
[Tynros1, 2017 — 384 ¢

8. Tpauenko JI. A. (2017) Excnieptuza nocayr. O.: OHEY: Poranpunr. — 243 c.

9.Tyms O.€., ®inina O. B. OcHOBHI 0cOOIMBOCTI Ta MPOOIEMH BUKOPUCTAHHS COIIAIbHUX MEPEX IS
npocyBaHHs Oi3Hecy. TenexomyHnikaniiauit mpoctip XXI cropiuus. 2019. — T 31. C.357-360.

10. ISO 8402:1994. Quality management and quality assurance [Enekrponnmii pecypc]. — Pexxum moctymy:
https://www.iso.org/ru/standard/20115.html

11. EnextpoHHuil pecypc. SKICTh TEIEKOMYHIKAIMHUX MOCTYT. — Pexum noctymy:
https://www.ucrf.gov.ua/ua/services/yakist-telekomunikacijnih-poslug.

12. Monynshe cepenosuiie it HaBuanass MOODLE. Joctym 0 pecypcy: https://msn.khmnu.km.ua.

13. Enexrponna Gibmioreka yHiBepcuteTy. Jloctym 1o pecypey: http:/lib.khnu.km.ua/asp/php f/plage lib.php.

Buxusiaga4: kaHauaaT TeXHIYHUX HayK, noteHT [ opsimenko C.K.


https://www.ucrf.gov.ua/ua/services/yakist-telekomunikacijnih-poslug

CYIIYTHUKOBI IHOOPMAIIMHI MEPEXI TA CHCTEMHA

Tun gucHuNIiHA Bubipkora

PiBenb BUIOI OCBiTH [Tepmuii (bakamaBpChKUin)
MoBa BHKJIaJaHHSA VYkpaincbka

Kinbkicts kpeautiB EKTC 8,0

®opmu 3100yTTH OCBITH Ouna (ncHHA)

Pe3ysabTraTH HAaBYaHHS

CryneHT, SKMi YCHIIIHO 3aBEPIIMB BUBYCHHS AWUCLUIUIIHU, MOBHHEH: pOo3ymMimu MICHE 1 POJb CyYaCHHX
Mepex CymyTHHKOBUX iH(popmaniiinnx mepexx (CIM) B HOBHX TEXHOJIOTIYHHMX 1 iH(PACTPyKTypax,
MPUHIUIKA TOOYJAOBH, TEXHIYHI 1 eKCIUTyaTalliiiHI XapakTepUCTHKUA cydacHux 3acob6iB CIM 1 cucrewm;
xapaxmepu3sysamu cydacHi BUKOpuCTOBYBaHi TexHonorii B CIM; 30ilicniosamu TEXHIYHY €KCILTyaTallito,
MOHITOPHHT eKCIUTyaTaliiHoro crany 3aco6is CIM.

3micT HaBYanabHOI AUcHUIUIiHU. [cTopis po3BuTtky CIM. Micue i poib CYNMyTHHKOBUX MEPEX 3B’A3KYy B
1H(}O-TEIeKOMYHIKAIIIMHUX ~ CTPYKTypax Cy4acHOro cychinbcTBa. Di3WMYHI NPUHIMIN — TOOYI0BU
CYIyTHUKOBOT'O 3B’s13Ky. Kitacudikarisi cucteM CymyTHHUKOBOIO 3B’A3Ky. YacTOTHUI NOJUT y CyTyTHUKOBUX
iHpopManiiHux Mepexkax. [loHATTS momsipusaiiii, BUAW moJsgpu3alii. Amapatypa CYMyTHHKOBOTO
tenebadyeHHs. Meroau MOAyJIsALii Ta KOyBaHHS 1H(pOpMallii B CyIyTHUKOBHMX KaHaJiax 3B’s13Ky. CyIyTHUKOBI
Mepexi TeneBi3iiHOro Ta pamiomoBieHHA. CynmyTHUKOBI Mepexi IHTepner. [moGanpHi HaBiraimiitai
CyImyTHUKOBI cuctemu. CTamioHapHi Ta pyXoMi CyITyTHUKOBI CITYKOH.

3aniaHoBaHa HAaBYaJbHA isJILHICTB: KUIBKICTH ayJUTOPHUX TOJWH - He MeHmie 1/3 Bix 3aranbHOT
KIJIBKOCTI TOJMH, SIKI 3aIlJIAHOBAaHI 11 BUBUEHHS TUCIHAIUIIHH.

@®opmu (MeTOAM) HABYAHHS: JIEKIii (3 BUKOPUCTAaHHAM METOJIB MPOOJIEMHOrO HaBYaHHS 1 Bizyamizarlii);
7abopatopHi 3aHATTA (3 BHKOPHCTAHHSM METOJIB KOMII'IOTEPHOTO MOJENIOBAHHS, MaiicTep-KiaciB,
MPaKTUKYMiB), caMOCTiifHa poboTa (1HAWBIya bHI 3aBIaHHS).

@®opMH OLIHIOBAHHSA Pe3y/bTATIB HABYAHHS. 3aXUCT JIAOOPATOPHUX poOIT; MOpTdOIio JabopaTopHUX POOIT;
Mpe3eHTallls pe3y/IbTaTiB BUKOHAHHS 1HAUBIAYaJIbHUX 3aB/IaHb; TUCbMOBE OUTYBAHHS (TECTYBaHH).

Bua cemecTpoBOro KOHTPOJIIO: 3aTIK.

HaguauabHi pecypen:

1.T'opbarmii I. B. TenexkomyHnikamiiiHi cucremMu Ta Mepexi. [IpuHumnu ¢QyHKIIOHYBaHHs, TEXHOJIOrT Ta
npotokonu / 1. B. Top6atuii, A. I1. Bonnapes // Hapuanbauii nocionuk. — JIpBiBchbKa nosnitexHika, 2016 — 336 c.
2.Cpibna I. M. CynyTHuKOBI cucteMu 3B 513Ky 1 HaBiraii / I. M. CpiOna, €.1 . Maxonis, I'. M. Bnacenko, JI. A.
Kupmnau // HaBuanehwmii mocionuk. — K.: YT, 2019. — 123 c.

3.Yepnsra I1. I'. Cynytaukosa reozesis. / I1. I'. Uepnsira, I. M. bk P. M. SInuyk // HaBuaneHuii mociOHuK. —
Pieue: HYBITI, 2015. — 222 c.

4. Monynbre cepenoutite it HaBuanas MOODLE. loctym 1o pecypey: https://msn.khmnu.km.ua.
5.Enextponna 6ibmioreka yHiepeutery. Jloctyn mo pecypey: http://lib.khnu.km.ua/asp/php_f/plage lib.php.

Buxusiaga4: kaHauIaT TEXHIYHMX HayK, noeHT Cremrok B. L.


https://msn.khmnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

PAJIIOJIOKALISI TA PAJIIOHABIT AL

Tun JucuUNTiHHA Bubipkora

PiBenb BHIIOI OCBiTH [Mepmmii (6akanaBpChKUiA)
Moga BUKJIAJaHHS VYkpaincbka

Kinbkicts kpeautiB EKTC 8,0

®opmu 3100yTTS OCBiTH OuHa (neHHA)

Pe3yabTraTn HaBuaHHs. CTYICHT, SIKMH YCIIIIHO 3aBEpIIMB BHBUCHHS JUCIUILIIHU, TIOBUHEH: HaOymu
CydacHE VSBIIGHHS TMpPO CHCTEMH paJiojoKamii Ta paJioHaBiramii: BUAM paiONOKAIIMHUX Ta
panioHaBiramifHux cucreM, ix (i3uuHi NPUHIMNHN (QYHKI[IOHYBAaHHS Ta IHTETPalil0 B TEJIEKOMYHIKalilHI
CHCTEMH; GUKOPUCMO8Y8amyu MaTeMaTHYHI MOJENi CHCTeM BWIYYCHHs I1HQOpMaii; pozymimu 3B'S30K
pamionokamii Ta pajioHaBiramii i3 TEJIEKOMYHIKaI[iIMUA, METOMOJOTI0 CHCTEMHOTO IMiJIXOMy I dYac
MIPOCKTYBaHHS KOMIUICKCIB 3aC001B BIUIYUCHHS Ta MepeAaaBaHHs iHGOpMAIlil; 6ukopucmosysamu CUCTEMHUIN
MiIXi 10 TPOSKTYBaHHS CKJIAAHUX PaIiOJIOKAMIMHUX Ta paJiOHABITAIMHUX CHCTEM; HpPOeKmyeamu
paniosioKaliifHi Ta paJiOHaBIramiiHi 3aco0M pI3HOTO NPU3HAYEHHS 13 BUKOPUCTAHHSIM CHELiaIbHOTO
IPOTPaMHOTO 3a0e3MeYeHHSI.

3mict HaBuanbHOi aucummIing. @iznuni ocHoBu pamionokauii (PJI) ta pamionasiramii (PH). Meromu
BUMIPIOBaHHS JTAIGHOCTI, IIBHIKOCTI Ta MpocTopoBux koopauHat o0’ektiB PJI Tta PH. OcnoBu Tteopii
ontuManbHoro BusiBiieHHs PJI ta PH curnamiB Ha Tt 3aBaj pi3HOro xapakrepy. OCHOBU Teopii pO3pi3HEHHS
o0’extiB B PJI ta PH. Ilpocti Ta cxinamni curHamu B PJI ta PH. OcHoBu Teopii 3a0e3neueHHs TOUHOCTI
BU3HAUEHHs KoopAuHAT 00’ekTiB. Bropunna o6podka PH Ta PJI indopmanii. [Ipupoani Ta mry4yni o0’ exTH
pamionokarii, epekTiBHA BinmOWBaroua MOBEpXHsA. PamiomampHOMIpH i3 cenekuieto pyxomux o00’ekrtiB. PJIC
6okoBoro orsgy Tta PJIC i3 aBromatnunum cympoBomom 00’ekTiB. Ilomryk 06’ektiB B PJIC. Tpancnsiis
pamionokariiitaoi iH(opMmarii. PamioenekTpoHHa po3Bimka Ta TpoTH pamionokaris Pi3umuHi ocHoBM PH,
napaMeTrpu HapiramiiHoro mois 3ewuti. [IOHATTS NO3MIINMHOI, eKCTpeMalbHOI Ta IHEpUiiHOi HaBirarii.
Panionenenraropu ta pagiomasku. Pa30Bi, YaCTOTHI Ta IMIYJIbCHI pajaioHaBiraiiiini cucremu PH. Kommuiekchi
PH 3aco6u. boprosi Ta Hazemni PHC. Inrerpanist PHC Ta PJIC B TenekomyHiKaIliifHi CHCTEMH.

3anaHoBaHA HABYAJIBHA MiSVIBHICTB: KUIBKICTh ayJIMTOPHUX TOAMH - HEe MeHIle 1/3 Bij 3arajabHOi KUTbKOCTI
TOJINH, SIKI 3aIUIAHOBAHI IS BUBUEHHS JTUCLIVILIIHM.

®opmu (MeTOAM) HABYAHHS: JIEKIii (3 BUKOPUCTAaHHAM METOIIB MPOOJIEMHOr0 HaBYaHHA 1 Bizyaiizalii);
nabopaTopHi 3aHATTS (3 BUKOPUCTAaHHAM METOIB KOMIT FOTEPHOTO MOJICNIIOBAHHS, MancTep-KiaciB,
MIPaKTUKYMIB), caMOCTiiiHa poOoTa (1HAMBIAyalIbHI 3aBAAHHS).

@®opMH OLIHIOBAHHA Pe3yJbTATIB HABYAHHSA. 3aXMCT JIaOOpaTOpHUX poOIT; mopTdoiio JadbopaTOpHUX
poOIT; mpe3eHTallisl pe3yJIbTaTiB BUKOHAHHS 1HAMBIIyalIbHUX 3aBJaHb; MIMCbMOBE ONUTYBAaHHS (TECTyBaHHS).
Bua cemecTpoBOro KOHTPOJIIO: 3aTIK.

HaBuanabHi pecypcu:

1. Paniorexniuni cucremu (OcHoBU mpoektyBanHs. YactuHa 1) : HaBu.moci6. / B. M. Kuuak, A. IO.
Bonosuk, M. A. Illytumno, O. I1. YUepBak —Binautg : BHTY, 2018. — 122 c.

2. Anwsommun I'. B., INanuenko C. B., [Ipuxoapko C. 1. PamioaBTomaruka B cuctemax 3B’s3Ky: [limpydnuxk. —
XapxkiB: YkpIY3T, 2019. - 185 c.

3. Manaituyk B.I1. Teopernuni ocHOBH pasmioiokarii: Hasu. mocionuk. [pyre enek-rponne Bumanus / B.IL
Manaituyk, B.®. PoxxkoBcbkuii, C.B. Knmumenko — /1.: penosutopiii JIHY, 2017. — 80 c.

4. OcHoBHU Teopii TeJeKOMYHIKaITiK 1 pamioTeXHIKU [EnekTpoHHmit pecypc]| : HaBd. TOCIO. I CTY. CICIIaTbHOCTI
172 «TenekomyHnikarii Ta pamiorexHika»y/ KIII im. Iropst Cikopcrkoro ; ykman.: I1. B. Kyuepniok. — ExexrponHi
TekcToBi Aadi (1 ¢aiin:4,3 Moaiir). — Kuis : KI1I im. Iropst Cikopepkoro, 2020. —290 c.

5. Mogaymsre cepenoruiiie st HaBuanus MOODLE. loctym 1o pecypey: https:/msn.khmnu.km.ua.
6.Enexrponna 6iomoreka yHiBepeurety. Jloctym o pecypey: http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

Buknanau: kaaaunaT TexXHIYHEX HayK, noueHT [TusoBap O.C.


https://msn.khmnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

Marictp

IMPOT'PAMOBAHI JIOTTYHI KOMIIOHEHTH TEJEKOMYHIKAIINI

Tun gucuumIinm BHOIpKOBa

PiBenb BuIIOI OCBiTH IpyTHii (MaricTepchbKuii)
MoBa BUKJIAJaHHSA VYkpaincbka

Kinbkicte kpemurtiB EKTC 8

®opmu 3100yTTS OCBIiTH Ouna (n1eHHa)

Pe3yabTaTH HABYAHHS

CryneHT, KUl YCHIIIHO 3aBEPIIUB BUBYCHHS JUCLUILUIIHYU, TIOBUHEH: 6807100imu TEOPETUYHUMH OCHOBAMHU
moOyI0BH  TEIEKOMYHIKalliMHUX MpUCTpoiB 3 BukopucTanasMm [UIIC; cydacHUMU TEXHOJIOTiSIMH
nporpamyBanHsa [IJIIC 3 Bukopucranusm cepenoBuma Quartus II, mMoBu mporpamyBanus AHDL,
3acmocosysamiu METOAN CHHTE3y HU(PpoBHX KoMmOiHaliiHuX cxeM Ha 0a3i I1JIIC; peanizosysamu THIIOBI
nudposi enementn Ha 0aszi [IJIIC: mynprummekcopu, nemudpaTopd, CyMaTOpiB TOIIO; po3pobismu
npoektu 3 Bukopuctanusam [IJIIC ALTERA MAX 1I.

3MicT HABYAIBHOI JUCHUILIIHH.

Ormsang CAIIP Quartus I1. Beenenns i penarypanns cxem B rpadiunomy penaktopi. BBe/ieHHS i pefaryBaHHsS TEKCTOBOTO
ommcy mpoekty. PoboTta 3 eeMeHTamMu, MoayinsMu nam’sti Ta Mega Wizard Plug. MozenmtoBaHHs mpoekTy. KoMOuIAIis mpoeKTy
i nporpamysanns kpucrana IUIIC. EreMeHnTH MoBM AHDL. Bu3HaueHHs 3arooBka, TEKCTY Ta KOHCTAHT IIPOEKTY
Ha MoBi AHDL. BusnaueHHs mpOTOTUMIB JOTTYHUX (PYHKIIINA Ta MOPSAKY MPOXOIKEHHS OITIB B MPOEKTY HA
moBi AHDL. Po3ninu iHTepdeiicy Ta 3MiHHUX TpoekTy. OTOJIOMIEHHS! PETICTPIiB Ta KIHIEBUX aBTOMATIB.
Poznain tina mpoexty. Onepatopu Case, If, For. Bukopuctanns nocunans 1 TaOaHIll iCTUHHOCTI.

3aniaHoBaHA HABYAJIBHA MiSVIBHICTB: KUIBKICTh ayJIMTOPHUX TOAMH - HEe MeHIle 1/3 Bij 3arajgbHOi KUIbKOCTI
TOJINH, SIKI 3aIUIAHOBAHI IS BUBUEHHS JTUCLIVILIIHM.

®opmu (MeTOAM) HABYAHHSA: JISKIIi (3 BUKOPUCTAHHAM METOJIB MPOOJIEMHOTO HaBUaHHS 1 Bizyasizaiii);
IPAKTUYHI 3aHATTA (3 BUKOPUCTAHHIM METOJIIB KOMII FOTEPHOI'O MOJIENIIOBAHHS, TPEHIHI1B, MaiicTep-KIacis,
MIPaKTUKYMIB), caMOCTiiHa poOoTa (1HAMBIAyalIbHI 3aBAAHHS).

@®opMH OLIHIOBAHHA pe3y/bTATIB HABYAHHSA: YCHE ONUTYBaHHS, MMCbMOBE ONUTYBAaHHA (CAMOCTIHHI Ta
KOHTPOJIbHI poOOTH), 3aXKCT IpadiuHO-PO3PAXYHKOBUX POOIT, KOJOKBIYMH.

Bua cemecTpoBOro KOHTPOJIIO: 3aJliK

HagsuaubHi pecypen:

1. Kapramos B.M. Iludposa cxemorexnika : niapyunuk. / B.M. Kapramos, JI.II. Tumomenko— Xapkis.
:000 «Kommanus CMUT», 2018. — 272 c.

2. CyyacHa KOMIIOHEHTHa 0a3a €JIEKTPOHHMX CHUCTeM: HaBy. NociOHuUK ans cryneHtis 3BO. / LM.
bonnapenko, O.B. bopoain, B.I1. Kapunaymenko. — Xapkis: XHYPE, 2020. — 268 c.

3. Ilerpymak B.C. I1nanyBaHHSI Ta MPOEKTYBaHHS TEIEKOMYHIKAI[IMHUX CHCTEM : METOJMYHI BKa31BKHU IO
nabopaTOpHUX pOOIT JUIst CTYJEHTIB cnenianbHocTi « TenexkomyHikanii Ta pagiorexsika» / [lerpymak B. C. —
XMmensaunepkuit : XHY, 2017. — 48 c.

4. MonynbHe cepenosuine 1 HaBuanHst MOODLE. Jloctyn no pecypcy: https://msn.khnu.km.ua.

5. Enexrponna 6i6moteka yHiBepcuTeTy. JlocTym 10 pecypey:  hitp:/lib.khnu.km.ua/asp/php_fiplage lib.php.

Buknagau: kanauaar TeXHIYHUX HayK, qoreHT [lerpymak B.C.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

BUCOKOIIIBUJIKICHI JITHII TA KAHAJIM 3B’SI3KY

Tun gucuumIiHn BHOIpKOBa

PiBenb BuIIOI OCBiTH Ipyruii (MaricTepCchbKui)
MoBa BUKJIAJaHHSA Vkpaincbka

Kinbkicts kpeautiB EKTC 8

®opmMH 3100yTTH OCBIiTH OuHa (neHHa)

Pe3yabTaTH HABYAHHS

CTYJeHT, SIKM YCITIIIHO 3aBEPIIMB BUBYCHHS JUCIUILIIHN, TIOBUHEH: GUKOPUCMO8Y6amy TIOHATIMHUKA anapat
BHCOKOIIIBU/IKICHOI Tepeiayul JaHuX, TEOpIl0 Ta MaTeMaTH4YHI METOIU OOpOOKM BHCOKOIIBHJIKICHUX JIAHUX,
MIPAKTUYHO peanizyéamiu BIANOBIIHI MaTeMaTW4HI aOCTpakIii; 3acmocosyéamu METOAW IMITAIHOTO
MOJICITIOBAaHHS ~TIepeadl JaHWX, aJTOPUTMIB MiHIMI3allii CIOTBOPEHb Ta 3aBajl i Yac BHUCOKOIIBHJIKICHOT
nepeayi JaHuXx.

3MicT HABYAJIBHOI JMCHMILTIHN. BHCOKONIBUIIKICHI JIiHII Ta KaHAIM IMepeiadi Ha OCHOBI MiJHUX TPOBIIHUKIB
(UTP, STP, PCB, PK). [TapanesnbHi Ta MociiI0BHI BUCOKOIIBUKICHI iHTepdeiicu. BucokomBuakicHi iHTepdeicn
Ta ix nporpamuo-amnaparta miarpumka (PCle, Rapid 10, HDMI, SATA, JESD204). BucokomBH/IKiCHI ONTHYHI Ta
pamiointepdeticn. CTaHgapTd Ta MPOTOKOIM BHCOKOIIBUAKICHOI mepenaui mganux (Xilinx Aurora, RapidlO,
JESD204B, CPRI, 10 Gigabit Ethernet, Tomo). OcoOmmBOCTI Tiepeaadi BUCOKOIIBUAKICHUX JaHUX (OuTbIme
1I6iT\c). Moneni mnapa3uTHUX e(EeKTiB Ta NapaMeTpiB BHCOKOIIBHUAKICHUX JIiHIM mepenad. PoOowi 30HH
normmpeHHs curHaniB y RC, LC, 30H1 moBepxHeBOro eekry, AieNeKTpUYHii 30H1. AHaJI3 MUTICHOCTI CUTHANIIB
BHCOKOIIIBU/IKICHHX JaHUX. TEXHOJIOTI CHTHAJIBHOTO Ta KAHATLHOTO KO/TyBaHHS BUCOKOIIBHIKICHUX 1HTEP]EHCIB.
OtpuMaHHS CKBIBAJICHTHUX TapaMeTPiB JUIA MPOTrpaMH iIMITAIIMHOTO MOJIEIIIOBAHHS IIUTICHOCTI CHTHATIB 3a
noromororo CATIP. BHyTpiniHs Ta 30BHIIIHS TepMiHallis JiHii nepenayi. Heiirpanizamis NEXT, FEXT, ELFEXT
3aBag. PoOora iHTepdeliciB B 30HI XBWIJICBOIHOI aucriepcii JiiHil. PO3MOT BHCOKOMIBUIKICHUX CHUTHAIIIB
cuHxpoHizamii, koma PLL Tta PI crabimizamii wacrorm cuHXpoHi3amii. ImirariiiHe MoJCITIOBaHHS
BUCOKOIIBHAKICHUX iHTepdeiiciB. Crpykrypa Ta 3actocyBanHs IBIS Tta SPICE wmoneneli koMmoHeHT
BUCOKOIIBUKICHUX 1HTep(eiiciB. PopmyBanns IBIS moneneit miniii aktuBHuX IiHiIA mnepenadi. KoHTpomb
riepeiadi TaHUX BHCOKOIIBUIKICHIMH iHTep(elicaMy, BU3HAYECHHSI CTATUCTHYHUX TApaMeTpiB SKOCTI Ha OCHOBI
OKO-piarpam. OcHOBHM 3aCTOCYBaHHS HENHIMHUX Ta KBAHTOBUX TEXHOJIOTIH Ui MOOYA0BU BHCOKOIIBUIKICHUX
iHTepdeiicis.

3amiaHoBaHA HABYAJIbHA JiSUIBHICTB: KUIBKICTh ayJUTOPHUX TOJMH - HE MeHIe 1/3 Bij 3arajibHOi KUTBKOCTI
TOJINH, SIKI 3aIUIaHOBAaHI /711 BUBYEHHS TUCLIUILIIHHM.

@®opmu (MeTOAH) HABYAHHS: JIEKI(ii (3 BUKOPUCTAHHSIM METOJIB MPOOJIEMHOr0 HaBUaHHS 1 Bi3yamizailii);
MIPaKTUYHI 3aHATTS (3 BUKOPUCTAHHSIM METO/(IB KOMIT I0TEPHOI'O MOJEIIOBaHHS, TPEHIHT1B, MaiicTep-Kiacis,
IPAaKTUKYMiB), caMOCTii{Ha poboTa (1HIAUBIgyalbHi 3aBJIaHHS).

®opMu OLIHIOBAHHS pe3yJIbTATIB HABYAHHA: YCHE ONMMUTYBAaHHS, UCbMOBE ONMUTYBAaHHs (CaMOCTIiHHI Ta
KOHTPOJIbHI po0OTH), 3aXHCT IpadiuHO-pO3paxyHKOBUX POOIT, KOJIOKBIYMH.

Bua cemecTpoBOro KOHTPOJIIO: 3alliK

HagsuaubHi pecypen:

1. Knumam, M. M.TenexkomyHikaniiiHi cucreMu nepefaBaHHs iH@opmarii [Tekct] : HaBuanbHUI MOCIOHUK
[ M. M. Kinumam, P.C.Komomiit; HY "JIbBiBchbka moiitexHika".— JIbBiB: Bua-Bo JIEBIBCEKOT MOJITEXHIKH,
2018.—- 632 c.

1. boiiko FO. M. TeopeTnuHi acClieKTH MiABHUILIEHHS 3aBaJOCTIMKOCTI i €(eKTUBHOCTI OOpPOOKH CUTHAJIB B
paioTeXHIYHUX NPUCTPOAX Ta 3aco0ax TeJIEKOMYHIKALIHHIX CHCTEM 3a HassBHOCTI 3aBaj] : MoHorpadis / 1O.
M. Boiiko, B. A. JIpyxwunin, C. B. Tomomna. - Kuis : Jloroc, 2018. — 227 c.

2. HakoHeuHuu AI/I 06p061<a curHanmiB: Hapdy. noci6ruk /Hakomeunmit A.M. Craxis P.I. Haxoneunwuii
P.A. - JIbBiB: BI/IIlaBHI/II_ITBO Pactp — 7, 2017. — 217c.

3. MopynsHe cepenosuie 11 HapuaHHd MOODLE. Jloctyn 1o pecypcy: https:/msn.khnu.km.ua.

4. EnextpoHHa 6i0mioreka yHiBepcuTeTy. JlocTy 10 pecypey: http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

Bukuiagau: kanauaaT TeXHIYHUX HayK, qoueHT [IuBosap O.C.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

CUCTEMMU KEPYBAHHSA TA INIO3UIIIOBAHHA AEPOKOCMIYHUX

INJIAT®OPM
Tun gucuumIinm BHOIpKOBa
PiBenb BuIIOI OCBiTH IpyTHii (MaricTepchbKuii)
Moga BUKJIaJaHHS YkpaiHcbka
KinbkicTs kpeautiB EKTC 8
®opmu 3100yTTS OCBIiTH Ouna (n1eHHa)

Pe3ysbTaTH HABYAHHS

CryzieHT, KUl YCITIIITHO 3aBEPIIMB BUBUCHHS JUCIUIUTIHU MOBUHEH: 6Mimuy OOUpaTH MaTeMaTU4HI MOJENi Ta
ATOPUTMH  TIPOTPAMHOI  peaiizaiii HaBITal[IHHO-MUIOTAXHUX KOMILUICKCIB  aCpPOKOCMIYHHUX  ILTIATPOPM;
3acmoco8yéamy  aNMTOPUTMH BUKOHAHHS TOJBOTY Ta aBTOHOMHOI HaBiraimii MUIOTQKHHX aepPOKOCMIYHUX
KOMIUIEKCIB; aHanizyéamu CTPYKTypy NOOYJOBH Ta TEXHIYHI XapaKTEePUCTHKU TPUCTPOIB MeperaBaHHs,
NpuiiMaHHs Ta 0OpOOKM paJliOCHTHANIB 3 aePOKOCMIYHUX TIAT(OPM; 30itiCHIO8amy OLIHKY Ta ONTHUMI3aliio
MPOIYCKHOT 37aTHOCTI NPUCTPOIB TEepeAaBaHHS, NMPUAMaHHSI Ta OOPOOKH PATIOCHTHATIB aCPOKOCMIYHHX
wiathop™m; nposooumuy PO3paxyHOK HEOOXITHOTO YaCTOTHOTO Ta EHEPreTUYHOIrO0 pecypcy; 3aCTOCOBYBAaTH
CHCTEMH HaBiraiii; ¢opMyBaTH TOIIOJOTII0 KOPIOPAaTHMBHUX MEPEK Iepenadi JaHUX 3 BUKOPUCTAHHSIM
AEPOKOCMIYHUX TIATGOPM; po3ymimu TEXHOJIOTIT OpraHi3allii CyIyTHUKOBOTO JIOCTYITY B iHTEpHET.

3mict HaByanbHOI AucuMIUIiEM [IpuHIMnM 1M@poBOro CymyTHUKOBOro 3B’s3Ky. CTpYKTypH Ta OCHOBHI
MOKA3HUKM KOCMIYHUX Ta 3eMHHMX cTaHIid. OCHOBHI eKCILTyaTalifHO-TeXHIYHI MIOKa3HUKN 3€MHUX CTaHIIN Ta
aepokocMiyHuX 1argopm. ['mobanbHi HaBIramiiiHi CymyTHUKOBI CUCTeMHU. MeToau HaBiraliiiHuX BU3HAYEHb.
[TpuHIMITN MEXaHIKK MOJIBOTY aePOKOCMIUHMX IIaTGOpM Ta IX MPOCTOPOBO-yacoBe 3ade3nedeHHs. CTpykTypa
cuctemu GPS Ta mpuHimnm ¢yHKIIOHYBaHHS. METOIOMIOTIS Ta TEOpis PO3POOKU HABITAIIHO-TTIIOTAXKHUX
KoMIUiekciB Ha 6a3i briJIA. Anroputmu BUKOHaHHS MOJBOTY Ta KepyBaHHS briJIA. A.]'IFOpI/ITMI/I 3a0e3neueHHs
aBToHOMHOI Hagiramii briJIA. Konmenii mooymoBu KOPIIOPATHBHHIX MEPEXK repeiavi TaHux 3 BUKOPHCTAHHSM
aepOKOCMquHx nﬂaT(bopM OCoOIMBOCTI CYITyTHUKOBOTO iHTEpHETY Ta TenebadeHHs. [IpukimanHi KoHIEnii
peasizatlii cucteM Hapirailii Ta BusiBieHHs, nouryky noreprimx KOCITAC-CAPCAT.

3anjiaHoBaHa HaBYaJbHA AiSVIBHICTH: KUIBKICTh ayJAMTOPHUX TOAMH - He MeHmie 1/3 Big 3araibHOl
KIJIbKOCTI TOJMH, K1 3aIUIaHOBaHI JIJI1 BUBUYECHHS JUCIAILIIHH.

®opmMu (MeTOAM) HABYAHHSA: JIEKLIi (3 BUKOPUCTAaHHSIM METOJIB NMPOOJIEMHOI0 HaBYaHHS 1 Bi3yauisarlii);
MPAKTUYHI 3aHATTA (3 BUKOPUCTAaHHIM METOJIIB KOMII FOTEPHOTO MOJIENIIOBAHHS, TPEHIHT1B, MaiicTep-KIacis,
IPAaKTUKYMiB), CaMOCTiiHa poboTa (1HAMBITyaIbHI 3aBJIaHHS).

@®opMH OLIHIOBAHHA pe3y/bTATIB HABYAHHA: YCHE ONUTYBAaHH:], MMCHbMOBE ONMUTYBaHHS (CaMOCTilHI Ta
KOHTPOJIbHI poOOTH), 3aXKCT IpadiuHO-PO3PAXYHKOBUX POOIT, KOJOKBIYMH.

Bua cemecTpoBOro KOHTPOJIIO: 3aJliK

PexomennoBana Jiteparypa

1. Hixonaenko b.A. CyuacHi CymyTHUKOBI CHCTEMH 3B’A3Ky: HaBd. nociOHuk. / b.A. Hikonaenko, €.B.
ITenemoxk. - Kuis: IC33I KIII im. Irops Cikopcebkoro, 2022. 146 c.

2 boiiko KO.M. HaykoBo-nipukiiaHi TUTaHHS 3a0e3MeYeHHS PO3IUTFHOI 31aTHOCTI 1 e()eKTHBHOCTI 0OpOOKH
CUTHAIIIB Y PaJlOTEXHIYHUX Ta TEJIEKOMYHIKalIfHUX cHcTeMax 3a HasBHOCTI 3aBaj : MoHorpadis / FO. M.
boiiko, O. M. IlIunkapyk, JI. B. Kapnosa, I. I. YecanoBcbkmii. — XmenpHunpkuil : XHY, 2019. - 218 c.

3. Minoli D. Innovations in Satellite Communications and Satellite Technology / D. Minoli. - The Industry
Implications of DVB-S2X, High Throughput Satellites, Ultra HD, M2M, and IP Handbook, First Edition, Wiley,
2019. - 448 p.

4. Monayneae cepenouie s HaBuanHs MOODLE. [{octym mo pecypcey: https://msn.khnu.km.ua.

5. Enexrponna 6i0mioreka yHiBepcurety. Joctyn 1o pecypey: http://lib.khnu.km.ua/asp/php f/plage_lib.php

Buxknanad: 1okTop TeXHIYHUX HayK, mpodecop boiiko FO.M.


https://msn.khnu.km.ua/

CONTROL AND POSITIONING SYSTEMS FOR AEROSPACE PLATFORMS

Type of discipline Elective

Level of higher education Second (master's)
Teaching language English

Number of ECTS credits 8

Forms of education Full-time (daytime)

Learning Outcomes

A student who has successfully completed the study of the discipline must: be able to choose mathematical
models and algorithms for the software implementation of flight-navigation systems for aerospace platforms;
apply algorithms for performing flight and autonomous navigation of flight aerospace systems; analyze the
construction structure and technical characteristics of devices for transmitting, receiving and processing radio
signals from aerospace platforms; to assess and optimize the throughput of devices for transmitting, receiving
and processing radio signals of aerospace platforms; calculate the required frequency and energy resource; use
navigation systems; form the topology of corporate data transmission networks using aerospace platforms;
understand the technology of organizing satellite access to the Internet.

The content of the discipline: Principles of digital satellite communications. Structures and main
characteristics of space and Earth stations. Main operational and technical characteristics of Earth stations and
aerospace platforms. Global navigation satellite systems. Methods of navigation definitions. Principles of flight
mechanics of aerospace platforms and their space-time support. Structure of Global Positioning System (GPS)
and principles of operation. Methodology and theory of the development of navigation and flight systems based
on Unmanned Aerial Vehicle (UAV). UAV flight and control algorithms. UAV autonomous navigation
algorithms. The concept of building corporate data transmission networks using aerospace platforms. Features of
satellite Internet and television. Applied concepts for the implementation of navigation and detection systems,
search and rescue satellite-aided tracking - COSPAS-SARSAT.

Planned educational activities: the number of classroom hours - at least 1/3 of the total number of hours
planned for the study of the discipline.

Forms (teaching methods) of training: lectures (using problem-based learning and visualization methods);
practical classes (using computer simulation methods, trainings, master classes, workshops), independent
work (individual tasks).

Principles in assessing learning outcomes: oral questioning, written questioning (independent and control
works), defense of graphic and calculation works, colloquia.

Type of semester control: passed (credit)

Recommended literature for training

1. Nikolaienko B.A. Suchasni suputnykovi systemy zviazku: navch. posibnyk. / B.A. Nikolaienko, Ye.V.
Peleshok. - Kyiv: 1ISZZ1 KPI im. Ihoria Sikorskoho, 2022. 146 s.

2. Boiko J.M. Naukovo-prykladni pytannia zabezpechennia rozdilnoi zdatnosti i efektyvnosti obrobky
syhnaliv u radiotekhnichnykh ta telekomunikatsiinykh systemakh za naiavnosti zavad : monohrafiia / J. M.
Boiko, O. M. Shynkaruk, L. V. Karpova, I. I. Chesanovskyi. — Khmelnytskyi : KhNU, 2019. — 218 s.

3. Minoli D. Innovations in Satellite Communications and Satellite Technology / D. Minoli. - The Industry
Implications of DVB-S2X, High Throughput Satellites, Ultra HD, M2M, and IP Handbook, First Edition, Wiley,
2019. — 448 p.

4. Modular learning environment MOODLE. Resource access: https://msn.khnu.km.ua.

5. Electronic Library of the University. Resource access: http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

Lecturer: Doctor of Engineering (D.Sc. Eng.), Professor Juliy Boiko


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

MMPOTPAMHO-ATIAPATHI 3ACOBY IHOOKOMYHIKAIIH 3 EJEMEHTAMUA

HITYYHOI'O IHTEJIEKTY
Tun gucuuIIiHA BHOIpKOBa
PiBenb BuIIOI OCBiTH IpyTHii (MaricTepchbKuii)
MoBa BUKJIATaHHA Vkpaincbka
Kinbkicts kpeautiB EKTC 8
®Dopmu 3100yTTsI OCBITH Ouna (n1eHHa)

PesyabraTtn HaBYaHHA. CTYJICHT, SIKMI YCITIIIHO 3aBEPIIMB ONMAHYBaHHS JHCIMIUIIHU, Ma€ po3ymimu OCHOBHI
MIOJIOKEHHST HEHpOMepe)k Ta XMapHUX OOYMCIICHb TiJ] Yac 3acTOCYBaHHS B amapaTHO-TIPOrPAaMHHUX 3ac00ax
TEJIEKOMYHIKAIIIN; 6uKopucmogyeamu METOJW HAaBUaHHS Ta IHTEpHpeTallii pe3y/ibTariB poOOTH E€JIeMEHTIB
IITYYHOTO IHTEJEKTY B anapaTHO-NPOrpaMHUX 3aco0ax —TeNeKOMYHIKalliid; 3acmocosysamu  METOAN
HEeHpoMepexeBoi OOpOOKM I BUPIIICHHS 3aBIaHb IOKPAIICHHS TaKTUKO-TEXHIYHUX XapaKTEePHCTHK
TENEKOMYHIKAIIMHUX MEPeX; 30iliCHI08amy KOMITIOTEPHE MOJCIIOBAHHS EJIEMEHTIB IITyYHOTO IHTENEKTY i3
3aCTOCYBAaHHSIM CYYaCHHX TTAKETIB MPUKIIAHUX MTPOrPaM Ta XMAPHUX TEXHOJIOT1H OOPOOKH IaHUX.

3micT HaByanbHOi AucuumUIiHng. Konmeris imitanii HEHpOHHOI NMisUTBHOCTI 0i0JOTiYHMX O0’€KTIB 3a
JIONIOMOTOI0 €JIEMEHTIB IITYYHOro iHTenekTy. OCHOBU MOOYJ0BM HEHPOHHMX MEpEeX Ul BUKOPHCTAHHS
mryqHoro iHTenekTy. LTyuHuii iHTEIeKT Ha OCHOBI OaraToIIapoBHX HEHpOHHUX Mepex. [IpoOmemaTnka
MpoIelypy HaBYaHHS, PeXKUMHU Ta CTAOLIBHICTh KIHIIEBUX PIlIEHb HEHPOMEPEKEBOTO IITYYHOTO 1HTEJIEKTY.
OO6poOka TenekoMyHikauiiHo1 iHGopMarlii mepexkamu Xondinaa. 3acTOCYyBaHHS IITYYHOTO 1HTEICKTY AJIs
acOI[iaTMBHOTO TIOUIYKY CHTHAJIIB B YMOBaX HAJANOTY)XHUX 3aBaja. CamoopraHizamisi Ta camMOHaBYaHHS
IITYy9HOTO 1HTENeKTy. baratomipHna o0poOka Ta KIacTepHHH aHai3 TEJICKOMYHIKAIIMHAX JaHUX
HEHpOHHUMHU Mepexxamu KoxoHeHa. 3acTOCyBaHHS IITYYHOTO 1HTEJIEKTY B 33/1a4ax pO3Mi3HaBaHHS 00pa3iB
CHHTAJIIB Ta CTPYKTYPH TPAHCHOPTHUX TEJIEKOMYHIKAIHHINX MepeX. [ eHEeTH4HI AJITOPHUTMHU CHUCTEM
IITYYHOTO 1HTEJIEKTY Ha OCHOBI JIAaHIFOTiB MapKoBa, alrOpuTMy MYpaIlllKd, AIrOpUTMY Bianary. Cucremu
NPOTHO3YBAHHS SK PE3yJbTaT pOOOTH MITy4HOro iHTeJeKkTy. CHUCTeMH HiATPUMKHU MPUHHSATTS pillleHb Ha
0a3i mTy4HOro iHTEeNeKTy. Monen XMapHuX iHQPACTPYKTyp i3 eIeMEeHTaMH IITy4YHOro iHTeneKTy. Monemi
NPUBATHUX XMApHUX TEXHOJOTIH i3 elleMeHTaMu IITYYHOTO IHTENEKTy Ui OpraHizaiii, 30epexeHHS,
CHUHXPOHI3aIlii Ta 3aBaJI03aXUIIEHOT0 OOMIHY JaHUMH B €JICKTPOHHUX KOMYHIKAIIisIX Ta PaIiOTEXHIIT.

3aniaHoBaHa HABYAJIBHA TiSVIBHICTB: KUIBKICTh ayJMTOPHUX TOJMH - HEe MeHIe 1/3 Bia 3arajbHOI KUIBKOCTI
TOJIVH, SIK1 3aIJTAaHOBAHI JIsl BUBYCHHS TUCIIUTLTIHY.

®opmMu (MeTOAM) HABYAHHSA: JIEKLIi (3 BUKOPUCTAaHHSIM METOJIB NMPOOJIEMHOI0 HaBYaHHS 1 Bi3yauisarlii);
MPAKTUYHI 3aHATTA (3 BUKOPUCTAaHHIM METOJIIB KOMII FOTEPHOTO MO/JICNIIOBAHHS, TPEHIHT1B, MaiicTep-KIacis,
IPAaKTUKYMiB), CaMOCTiiHa poboTa (1HAMBITyaIbHI 3aBJIaHHS).

®opmu OUiHIOBAHHS Pe3yJbTATIB HABYAHHA: YCHE ONMHUTYBAaHHS, MTUCHMOBE ONMUTYBAHHS (CaMOCTIHHI Ta
KOHTPOJIbHI po0OTH), 3aXHCT IpadiuHO-pO3paxXyHKOBUX POOIT, KOJIOKBIYMH.

Bua cemecTpoBOro KOHTPOJIIO: 3aJliK

HaguaubHi pecypen:

1. Kmumam M.M., Kononiit P.C. TenekomyHikaniiiHi cuctemu nepeaaBanss iHpopmariii JIbBiB, «JIpBiBcbka
noitexuikay, 2018.-632c.

2. Ilaxoscbka H.b. Cuctemu mry4yHoro intenekty: HaBd. nociOHuk / Illaxoscbka H.b., Kamincekuit P.M.,
Bosk O.b..— JIsBiB: BungaBaunTso JIpBiBcbKOI nmomiTexHiku, 2018.— 392 c.

3. Txauenko P.O. HeiipomepexeBi 3aco0M MITYYHOTO iHTENEKTy: HaBy. mociOHuk / Tkauenko P.O.,
Txkauenko P.I1., I3on1u [.B.— JIsBiB: BugaBaumTeo JIbBiBCchbKOI mTomiTexHIKH, 2017.— 208 c.

4. MonyneHe cepenosuiie A Hapaanast MOODLE. Jloctyn no pecypcy: https://msn.khnu.km.ua.

5. Enexrponna 6i0moteka yHiBepcutery. JlocTym 10 pecypcy: http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

Bukiaanau. kaaauaaT TeXHIYHUX HaykK, goreHT [Tmsosap O.C.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

CEHCOPHI TEXHOJIOTI'Il TEJTEKOMYHIKAIUM

THun JUCHUILTIHA BHOIpKOBa

PiBenb BuIOI OCBiTH Ipyruii (MaricTepchbKuii)
MoBa BUKJIagaHHA VYkpainceka

Kinbkicts kpeautiB EKTC 8

®opMHu 3100yTTH OCBITH Ouna (neHHa)

Pe3ysibTaTH HABYAHHSL.

CTyneHT, sSKAW YCHIIIHO 3aBEPIIUB BUBYEHHS AUCIUIUIIHHU, MOBHHEH: 60.100imu 1HGOpMAIiiHUMU Ta
KOMYHIKalIHHUMH TEXHOJIOTIIMU; JI0KALi308y6amy Ta OIIHIOBAaTH CTaH MpoOJeMHOi cuTyamii Ha eTamax
JOCIIKCHHS, TIPOCKTYBaHHS, MOJICpHi3allii, BIPOBA/HKCHHS Ta €KCIUTyaTallii CyJYacHUX Ta MEePCHEKTHBHHUX
TEJIEKOMYHIKAI[IHHUX 1 PaJiOTeXHIYHUX CHUCTEM, KOMILJIEKCIB, TEXHOJIOT1H, MPUCTPOIB Ta iX KOMIIOHEHTIB,
dbopmynroBaTH MpONO3MLii MO0 ii BUPIMIEHHS 3 YCYHEHHSIM BHSBICHHX HEIOIIKIB; 30iliCHIO8aAmMu
NpUMaHHS Ta OCBOEHHS HOBOTO O0JIQJIHAHHS BIJIOBIIHO 0 YAUHHUX HOPMATHBIB; np0o8ooumu po3paxyHKu
y Hpoueci TPOEKTYBAHHA  CIIOPYI 1 3acobiB iH(bopMauiﬁHo-TeHeKOMyHiKauiﬁHHx MEPEK,
TeJIeKOMyHlKaLIlI/IHI/IX Ta pa,uloTeXquHHx CHCTEM, BiJIMOBITHO /IO TEXHIYHOT'O 3aBJIaHHS 3 BUKOPHCTAHHIM SIK
CTaHJApTHHUX, TaK 1 CaMOCTIHHO CTBOPEHHX METOMIB, NMPHUHOMIB 1 MPOTpaMHUX 3acO0iB aBTOMATH3aIlii
MIPOEKTYBaHHSI.

3MicT HAaBYAJIBLHOI JUCHHUILTIHHA.

3aranbHi BigoMocTi cencopHux mepex. [oT. Beenenns B «CMapT-TexHOJOrIT Ta IHTEpHET pedeit». Icropis
po3sutky loT. 3aranbni npuHmmn nodynosu ta apxitekrypa loT. Knacudikamis cucrem loT. Mepexesa
akagemis Cisco: icTopis, pecypcu, rpomno3suiii. Byzmu 6e31poToBoi ceHcopHOi Mepexki. Teopis komyHikamii
ta indopmarii. 3acodu inentudikanii B loT. Knacudikanis 3acobiB aBromatnunoi ineHtudikamnii. MAC-
anpeca. PamiouacrotHa inentudikaunis. (RFID). Cucrema mno3uiioHyBaHHS B PEXUMI peEalbHOTO dYacy
RTLS. Ontuuni inentudikatopu. MepexeBa akazmemis Cisco: Cisco Packet Tracer — 3naitomctBO 3
MokIuBOCTMH. MapmipyTtusania. Texnonorii mepenaui nanux loT. Xwmapni Texnosorii. 3abe3nedyeHHs
6e3neku B [oT.

3aniaHoBaHa HAaBYaJbHA [isJILHICTB: KUIBKICTh ayJUTOPHUX TOJWH - He MeHmie 1/3 Bix 3aranbHOT
KIJIBKOCTI TOJMH, SIKI 3aIlJIAHOBAHI 11 BUBUEHHS TUCIIAILIIHH.

@®opmu (MeTOAH) HABYAHHS: JIEKI(ii (3 BUKOPUCTAHHSIM METOJIB MPOOJIEMHOr0 HaBYaHHS 1 Bi3yalizailii);
MPAKTUYHI 3aHATTS (3 BUKOPUCTAHHIM METO/IB KOMIT IOTEPHOTO MOJENIOBAHHSI, TPEHIHT1B, MaiicTep-KIaciB,
MIPaKTUKYMIiB), caMOCTiiHa poOoTa (1HAUBIAYyaIbH1 3aBJAHHS).

®opmu OUiHIOBAHHS Pe3yJbTATIiB HABYAHHSA: YCHE ONMHUTYBAaHHS, MUCHbMOBE OMUTYBaHHS (CaMOCTIHHI Ta
KOHTPOJIbHI po0OTH), 3aXHCT IpadiuHO-PO3paxXyHKOBUX POOIT, KOJIOKBIyMH.

Buj ceMecTPpOBOro KOHTPOJIIO: 3aJTiK

HaguaabHi pecypcu:

1. TenexomyHiKaliiiHI cuUcTeMU Ta Mepexi HacTynmHoro mnokoisinHsa / B.®. 3aika, O.I'. Bapdonomeena,
K.O. Jompauesa, I'.O. I'punkeBuu. — 2019.

2. Indopmariitai mepexi / O.B. TTononesny, B.P. Kocenko, K.I1. Ctopuak, O.M. Tkanenko. — 2019.

3. InTepHeT peueil: TEOPEeTHUKO-METOAOJNOrUHI OCHOBH TmpaBoBoro perymoBanHs. Tom I Cdepu
3aCTOCYBaHHS, pU3MKH 1 O6ap'epu, mpobiaemu mpaBoBoro peryiroBanHs / A. A. bapanos. — 2018, 344 c.

4. Mopynene cepenounie 11t HaBuanHst MOODLE. [loctyn 1o pecypcy: https://msn.khnu.km.ua.

5. Enextponna 6i6:ioTeka yHiBepcutety. Jloctyn 10 pecypey: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.

Buxkaana4: kanauaaT TEXHIYHAX HayK, goteHT [lerpymak B.C.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

TEXHOJIOI'TI TIPOEKTYBAHHS TEJIEKOMYHIKAIIMHUX MPUCTPOIB

HAJABUCOKUX YACTOT
THun JUCHUILTIHA BHOIpKOBa
PiBeHb BHIIIOT OCBiTH JIPpYyTHI (MaricTepchKuii)
MoBa BUKJIAIaAHHSA VYkpaincbka
Kinbkicts kpeautiB EKTC 8
®opMu 3100yTTH OCBITH Ouna (neHHa)

PesysabTatn HaBuaHHs. CTYICHT, SKHH YCIHIIIHO 3aBEPUIMB BHBYCHHS JWCHUIUTIHM, TOBHHEH: 3Hamu 1
pO3ymimu TPUHIUIHA Ta METOIU JOCITIKSHHS, TIPOEKTYBAHHS, MOJICpHi3allii, BIPOBA/DKCHHS Ta eKcrmyaTauu
CYYacHHX Ta ICPCICKTHBHIX TEJICKOMYHIKAI[IMHUX 1 pamOTeXHmHHx CHCTEM, KOMIUICKCIB, TEXHOJOTIH,
MPUCTPOIB Ta IX KOMIIOHEHTIB 332 HAPSIMKOM PO eciiiHOT TisUTbHOCTI; Usi6/1smuy aKTyallbHi HAyKOBO-TTPUKIIAIHI
npoOJsieMu Ta 3a/1adi, 3IICHIOBATH 1X TEOPETUYHUI aHaIi3, IPOIIOHYBATH Ta OOTPYHTOBYBATH TIMOTE3H MO0 iX
pillICHHS, TIPOBOJWUTH TEXHIKO-CKOHOMIYHE OOIPYHTYBaHHA Ta (OpMyNroBaTM Il JOCHIHKCHHS,
JIoKanizogyeamuy Ta oyimioéamu CTaH TPOOJEMHOI CHUTyalii Ha eramax JOCHI/DKEHHS, IPOEKTYBaHHS,
Moz[epHi3aui'1' BIIPOBA/DKCHHST  Ta eKcnnyaTaui'l' CYYaCHMX Ta IEPCHCKTHBHHX TEJIEKOMYHIKAIIMHUX 1
PAIIOTEXHIYHHX CHCTEM, KOMIUICKCIB, TEXHOJIOTIH, NPHCTPOIB Ta IX KOMIIOHEHTIB, (popMymOBaTH TIPOTIO3HILI
1010 TX BUPIIICHHS 3 YCYHEHHSM BHUSBICHHX HEJIOMIKIB; 3aCMOCO8y6amMi. KOMILICKCHHIA MiJIXiJ] 10 BUPIIICHHS
3aa4 3a0e3MEeUYCHHs] HAIMHOCTI, JKUBYYOCTI, 3aBaJJ03aXHUILICHOCTI, iH(opMaliiftHoi Oe3neku Ta MpPOITYCKHOT
3JIATHOCTI TEICKOMYHIKAIIHNX Ta PaJiOTEXHIYHIX CUCTEM.

3MmicT HaBYAAbHOI JTMCHUILIIHM. YuWcelbHI METOAM eNeKTPOAMHAMIiKA. MeTon iHTerpalibHUX pPiBHSHB
(MeTtox MOMeEHTIB) B 3amadax audpakuii Ta 30yKeHHs eIeKTPOMArHiTHUX XBHUJIb Ha O0'€KTaxX CKIAIHOI
dopmu. IlpoekmiiiHi MeToIH, METOI TPSMHX, METOAM KIHIICBUX PI3HUIB 1 KIHIICBUX €IEMEHTIB. Metoau
IHTErpyBaHHs pIBHAHb MakcBe/la B TUMYacoBild o0nacTi. ABTOMAaTH30BaHE MPOEKTYBAaHHS aHTEH Ha 0asi
CYYaCHMX MaTEMATHYHMX TakeTiB. O CyJacHOro MporpaMHOro 3abesNedeHHs PO3PAaxyHKY i MPOCKTYBAHHS
anteH Ta mnpuctpoiB HBY. [lopiBHSHHA METOAy MOMEHTIB, METOAY CKIHUYCHHUX €JIEMEHTIB 1 METOIy
IHTETpyBaHHs B THUMYacoBiii oOrnacti. ABTOMaTh3oBaHe NpoekTyBaHHs npuctpoie HBU Ha 6a3i cyuacHux
MaTeMaTHYHHX MakeTiB. Po3paxyHok Harpisy HBY KoHCTpyKIIii, IO MPAIIOIOTh B YMOBaX BUCOKUX TOTY>KHOCTEH.
Kpecnennst MikporonockoBoro (hiisTpa i po3paxyHoK I0JIs PO3MOALTY BTpaT B KOHCTPYKIIii (iIbTpa 1 TeMIeparypu
HarpiBy. Po3B's3aHHS crieiiaTbHAX 3aBAaHb TU(PAKITi eIIeKTPOMATrHITHAX XBHIIb.

3anjaHoBaHa HaB4YaJbHA AiSVIBHICTH: KUIBKICTh ayJAMTOPHUX TOAMH - He MeHuie 1/3 Bij 3arajibHOl
KIJIBKOCTI TOMH, SIKI 3aIlJIaHOBAaHI )11 BUBUEHHS TUCIIAILIIHHA.

@®opmu (MeTOAH) HABYAHHS: JIEKI(ii (3 BUKOPUCTAHHSIM METOJIB MPOOJIEMHOr0 HaBYaHHS 1 Bi3yaizailii);
MPAKTUYHI 3aHATTS (3 BUKOPUCTAHHSIM METO/(IB KOMIT I0TEPHOTI'O MOJEIIOBaHHSI, TPEHIHT1B, MaiicTep-Kiacis,
IPAaKTUKYMiB), CaMOCTiiHa poboTa (1HAMBITyaIbHI 3aBJIaHHS).

®opmu OUiHIOBAHHS Pe3yJbTATIiB HABYAHHSA: YCHE ONMHUTYBAaHHS, MUCHMOBE OMUTYBaHHS (CaMOCTIHHI Ta
KOHTPOJIbHI po0OTH), 3aXHCT IpadiuHO-pO3paxXyHKOBUX POOIT, KOJIOKBIyMH.

Bua cemecTpoBOro KOHTPOJIIO: 3aTIK.

HaguaabHi pecypcu:

1. bongapenko .M. Mikpoenexkrponika HBY. Enementn Ta npucrpoi HBU-tpakty: HaBu. nociOHuk s
crynentiB BH3. — Xapkis: XHYPE. —2017. - 152 c.

2. Ilpuctpoi HagBHCOKHMX 4YacToT. (By3bKOCMYroBe y3rOfKEHHS KOMIUIEKCHHUX HaBaHTaXeHb) [EnekrpoHHuMit
pecypc]: HaBd. moci. mist crya. cneniansHocTi 172 «TenekomyHnikarii Ta pamiorexHika» / JI. O. Bacunenko. —
Kuis : KIII im. Irops Cikopcbkoro, 2021. — 79 c.

3. Ilpuctpoi HanBucokux vyactot (ILlupokocMyroBe y3ro/keHHs HaBaHTaXkeHb) [EnekTponHuii pecypc]: HaBu.
moci6. st ctya. cnerianbHocTi 172 «TenexkomyHikaiii ta pagiotexnika» / J[. O. Bacunenko. — Kuis : KIII
im. Irops Cikopcebkoro, 2022. — 63 c.

4. MonynbHe cepenosuine 1 HaBuanHs MOODLE. Jloctyn no pecypey: https://msn.khnu.km.ua.

5. Enextponna 6i6mioTeka yHiBepeuteTy. JlocTyn 10 pecypcey:  http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

Bukuiagau: kanauaaT TeXHIYHUX HayK, qoieHT Kapmosa JI. B.


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

6. Kadeapa xioepOe3nexu
bakasasp

OB'€EKTHO-OPIEHTOBAHI TEXHOJIOI'TI IPOTPAMYBAHHS

THn THCHUATLTIHA Bubipkosa

PiBenb BHIIOI OCBiTH [epmmii (GakanaBpchKuii)
MoBa BUKJIQJaHHS YkpaiHcbka

Kinbkictp kpegutie EKTC 8

®opmu 3100yTTS OCBIiTH Ouna neHHa

Pe3yabTaTu HaBuanus. CTYACHT, SKH{ YCHIIIHO 3aBEPLINB BUBYEHHS TUCHUILTIHHU, TIOBUHEH: 3aCTOCOBYBATH 3HAHHS
y TNpPakTUYHUX CHTyallisiX, aJanTyBaTHUCs B YMOBaxX 4YacTOi 3MIHM TEXHOJIOTiH MpodeciiHoi AiSIbHOCTI; BMITH
CaMOCTIHHO ONAHOBYBaTH HOBI METOOM Ta TEXHOJOTI po3poOKu iH(OpMamiiHUX CHCTEM; BHKOPHUCTOBYBAaTH
MPUKIAJHI CHUCTEMH MPOrpaMmyBaHHS, PO3POONATH CKJIaTHI MPOTpaMHi KOMIUIEKCH 3 (QYHKLISMH 3aXHCTy AaHUX 13
3acTocyBaHHSAM MOBH C#; BU3HauaTH (DYHKIIOHAJbHI BHUMOTH 0 PO3pPOOIIIOBAHOI MPOrpaMu, po3poOIIsATH HabopH
TECTOBUX JaHUX Ta JaBaTH OLIHKY PE3yJIbTATUBHOCTI SKOCTI MPUHHATHX pillleHb; 3aCTOCOBYBAaTH METOAU Ta 3aCO0OH
KpUNTorpadivyHoOro Ta TEXHIYHOTO 3axXHCTy iHpopMallii Ha 00’ekTax iHPOPMALiHOT MisSUTBHOCTI, BUPIIIYBaTH 3aadi
3axucTy iH(popmamii, mo oOpoOIsEThCS B 1HPOPMAMIHHO-TEICKOMYHIKAIIHHIX CHCTEMaX, 3 BHUKOPHCTAaHHIM
Cy4JaCHHX METOJIB Ta 3ac00iB kpunTorpadivHOro 3aXucTy iH(hOpMaIlii; BAKOPUCTOBYBATH MPOTpaMHi Ta IMPOTPaMHO-
amapaTHi KOMIUIEKCH 3aco0iB 3axwcTy iHdopmarii B iH(OpMAIifHO-TEIEKOMYHIKAIIIMHUX (aBTOMATH30BaHUX )
CUCTEMax, BUPINIYBaTH 3a/1a4i aHai3y MMPOrpaMHOr0 KOy Ha HasBHICTh MOMJIMBHX 3arpo3.

3micT HaBYanabHOI AucHUILTiHA. OcHOBHI MOHATTS C#, MporpaMHi pillleHHs] TUMOBHX 33729 3 BUKOPHCTAHHSIM MOBH
C#, o0'exTH, Klacw, HACIiTyBaHHS, TIEpPEeBaHTAXKEHHS, MOIIMOP(}i3M, OIPAIFOBAaHHS BUHATKOBUX CHUTYAIlii, TIOTOKH.
Mera-kiacu, JAeNeryBaHHs, IMAa0NOHW.  3aCTOCYBaHHS MPHUHIMIIB OO0'€KTHO-OPIEHTOBAHOTO TIPOTpPaMyBaHHS.
O0'eKTHO-OPIEHTOBAHUH MiIX1MT IO PO3POOKH 1 peaizallii MpUKIaIHUX MPOTPAMHUX CHCTEM, 3aCTOCYBaHHS 00'€KTHO-
OpIEHTOBAHOTO TMIAXOAYy Ha BCIX eTamax >KHTTEBOTO IUKIY MPUKIAIHOI MPOTPaMHOI CHCTEMH, aHai3 BUMOT [0
MPOTPaMHOi CUCTEMH 1 1i IOTIEPEeTHROTO MTPOSKTYBaHHS, Peai3allis, TeCTyBaHHS 1 HACTYITHUMA CyIIPOBII.

3anaHoBaHAa HABYAJbHA JiSVIBHICTb: KUIBKICTH ayJUTOPHUX TOAWH — He MeHmre 1/3 Bing 3aralbHOI KUTBKOCTI
TOJMH, SIK1 3aIUIaHOBAaH1 JUIs1 BUBYEHHS JUCIUILIIHU.

MeToau HABYAHHA: CIIOBECHI Ta HAO4YHI (JIEKIii), MpakTH4Hi (JlabopaTopHi poOOTH), MOSICHIOBAIHHO-ITFOCTPATHUBHI
Ta JOCIITHUIBKI (CaMOCTiiHa poOoTa).

@®opmu OLiHIOBAHHS Pe3y/bTaTiB HABYAHHS: 3aXHUCT Ja0OpaTOpPHUX POOIT, TECTyBaHHS.
®opMa ceMeCTPOBOI0 KOHTPOJIIO: 3aIIK.

HaBuanbHi pecypcu:

1. Griffiths lan, O'Reilly. Programming C# 8.0: Build Cloud, Web, and Desktop Applications. 2020. 800c.
2.Anmv0axapi . C# 9.0. Hosigauk. [ToBHuit onuc moBu. Kuis: Jlianextuka, 2021. 1056¢.

3. Price M. J. C# 9 and .NET 5 — Modern Cross-Platform Development: Build intelligent apps, websites, and services
with Blazor, ASP.NET Core, and Entity Framework Core using Visual Studio Code: 5th Edition, Packt Publishing,
2020, 822 p.

4. Troelsen A. Japikse P. Pro C# 9 with .NET 5: Foundational Principles and Practices in Programming: 10th edition,
Apress, 2021. 1411 p.

5. KonoBanenko [ . B . Mapymaxk [1.O., CaBkis B.b. Ilporpamysanus moBoto C# 7.0 : HaBuanbHUI NMOCIOHUK.
Tepromnisb : TepHOMITBCHKUI HAIlIOHATLHUH TEXHIUHUH yHIBepcuTeT iMeHi IBana [lymros, 2017. 300 c.

6. MonynsHe cepenonuine s Hapuaaas MOODLE. Toctym mo pecypcy: https://msn.khmnu.edu.ua/

7. Enextponna 6i0mioreka yHiBepcurety. JJoctyn no pecypey: http:/lib.khmnu.edu.ua/

Bukaanau: k.1.H, nqouent [[xyniit B.M.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

3AXUCT IH®GOPMAIIIL B KOMIPIOTEPHUX CUCTEMAX

Tun AuCHUNTiHA Bubipkora

PiBenb BHIIOI OCBiTH [epmumii (GakanaBpChKU)
Moga BUKIaJaHHSA VYkpaiHcbka

KinbkicTs kpeantie EKTC 8

®opmu 3100yTTS OCBIiTH Ouna 1eHHa

Pe3yabTaTn HaByanHs. CTyIeHT, KU YCIIIIHO 3aBEPIIUB BUBUYCHHS AUCIUIUTIHH, TIOBUHEH: 8uUpiulygamu 3aBJaHHsI
3aXHCTy KOMITI'IOTEPHHX MeEpEeX MPOTPaMHHMH Ta MPOTPaMHO-AIlapaTHUMH 3aco0aMu; peanizogyéamiu 3aXOIH 3
NPOTHAIl HECAaHKIIOHOBAHOMY MOCTYIMY 1O KOMIT IOTEPHHX MEPEeX, 3axuujamu MEpeXKHU Tpadik 3a JOINOMOTOI0
ICHYIOUHMX TIPOTOKOJIIB Ta iHCTPYMEHTApilo; 3abe3neuysamy MPOLECH 3aXUCTy Ta (QYHKIIOHYBaHHS KOMII IOTEPHUX
MEepek Ha OCHOBIi 3HaHP TOIOJIOTIH MEpexkK, po3MoaiTy iH(OpMAIifHIX TTOTOKIB Ta MPOIIECIB Y MEPeXax; supiulysamu
3aja4i aJMiHICTPyBaHHS Ta CYMPOBOLY KOMIT FOTEPHUX MEPEXK 3TiAHO BCTAHOBIICHOI MOJITHKH O€3MEKH, po3podiamu
MOJITHKY O€3MeKH KOMIT IOTEpHOI MepexXi MiANPUEMCTBA; po3poOasmu Ta axanizyéamu apxXiTeKTypy Mepexi, fKa
BIJIMIOBiTa€ TMIJBUIIEHUM BHMOTaM O€3MeKw; eupiuiygamu 3afadi BITHOBIEHHS INTAaTHOTO (YHKI[IOHYBaHHSI
KOMIT FOTEpPHUX MEPEX 3 BUKOPHUCTAHHIM MPOLIEAYP pe3epByBaHHs Ta TyOaroBaHHs iHPOpMAIii; guxopucmogysamu Ta
3abe3neyygamu HanexHe (QyHKIIOHYBaHHS 1HCTPYMEHTapilo IJii MOHITOPHHIY MpPOILECIB Ta BHUSABJICHHS BTOPTHEHB
Pi3HHX PIiBHIB Ta KJIACIB B KOMIT FOTEPHUX MEPEXax; 30iliCHIO8amy aHalli3 3aXHINEHOCTI Ta OI[IHFOBAHHSI MOXKJIHBOCTI
HECaHKI[IOHOBAHOTO JOCTYITy A0 KOMIT FOTEPHOI Mepexi Ta 11 CKIaOBUX; 30ilicHIO8amu OIIHIOBaHHS MOJIHBOCTI
peadizanii moTeHIiHHUX 3arpo3 iHpopMaliitHii Oe3neri B KOMIT IOTEPHUX Mepekax Ta e()eKTHBHOCTI BUKOPHCTAHHS
3ac001B 3aXMCTy B YMOBax peaizallii 3arpo3 pi3HUX KJIaciB;

3micT HaBYaabHOI AMcHuIinN: OCHOBHI MOHATTS 3aXUCTy KOMII'IOTepHUX Mepek. bpannmayepu Ta ix ¢yHKmii y
3ajjauax 3axMCTy Mepex. MiKMmepexkHi ekpaHu. besmeka BigmaneHoro goctymy. AaMmiHicTpyBaHHs Mepex. [IoHATTs
Mpo MepexHi mpoTokonmu Ta ciryx6u. OcHoBu (yHKIioHyBaHHS TpoTokory TCP/IP. Cmyx6a DNS. ApxitexTypa
3aXUIICHUX KOMITIOTEPHHX Mepex. [IpoekTyBaHHS Ta MOHTaX 3aXHINEHUX KOMIT IOTepHUX Mepex. [lomituka
iHpopMaliitHOT Oe3nekr Mepexi mianpuemMcTa. Metomomnoris aTak Ha KoMI toTepHi Mepexi. Kinacudikarist atak Ha
KOMIT FOTepHI Mepexi. AHalli3 Ta MOJCIIIOBAHHS 3arpo3 MEpPexXHOi Oe3leku. AHali3 3aXHIIEHOCTI KOMIT FOTEPHUX
Mepex. TexHomorii BUABIEHHs aTak B KOMIT IOTEPHHUX Mepekax. MeToau yIpaBiIiHHS 3ac00aMi MepeKHOI Oe3ImeKH.
Aynut 0€3MeKH KOMIT FOTEPHUX MEPEK.

3aniaHoBaHA HABYAJBHA iSVIBHICTh: KiJBKICTh ayIWTOPHUX TONWH — HE MeHIIe 1/3 Bimg 3araibHOI KUTBKOCTI
TOJMH, SIK1 3aIUIAaHOBAaH1 JJIs1 BUBYEHHS JUCIUILIIHA.

MeTtoau HABYAHHS: CJIOBECHI Ta HAOYHI (JIEKIii), MpakTU4HI (J1abopaTopHi poOOTH), TOSCHIOBAILHO-ITIOCTPATHBHI
Ta JOCIITHUIBKI (caMOoCTiifHa poOoTa).

®DopMu OIHIOBAHHS Pe3yJbTATiB HABYAHHS: 3aXUCT Ja0OPAaTOPHUX POOIT, TECTyBaHHS.
®opma ceMecTPOBOT0 KOHTPOJIO: 3aiK.

HaguyauabHi pecypeu:

1. Texnouorii 3a0e3nedeHHs O6e3neku MepexeBoi iHppacTpykrypu/ B. JI. Bypsiuok, A. O. Anocos, B. B. Cemxko, B.
10. Coxkoios, I1. M. Cxinamannuii. K.: KYBI', 2019. 218 c.

2. Iudopmamiiina Oesmeka B KOMI'IOTepHHMX Mepexax: HaBu. moci0./ [O.A. CwipHoB, O.K. Konomminpka-
Cnob6onentok, C.A. Cmipaos, K.O. bypaBuenko Ta iH.] Kponusaunbkwuii: Bunasens Jlucenko B.®., 2020. 295¢.

3. Indopmariiina Oe3nexa: HaBuaiabHuii nocioHuk/ [FHO. 5. BobGamo, 1. B. TIopbartuii, M. JI. Kicenuunuk, A. II.
Bonnapes Ta iH.]; 3a 3ar. peq. n-pa TexH. Hayk, pod. FO. f. bobana ta n-pa TexH. Hayk, gou. I. B. ['op6aroro. JIbBiB:
Bunasuunrso JIbBiBChKOI moaiTexHiky, 2019. 580 c.

4. Monynbhe cepenosutiie 1t Hapdanus MOODLE. Joctyn mo pecypey: https://msn.khmnu.edu.ua/.

5. Enextponna 0i0moteka yHiBepcurety. JlocTyn g0 pecypcey: http:/library.khmnu.edu.ua/.

Buknangaui: k.1.H, nouent Kinsor FO.I1., x.1.1, gorent Titosa B.1O.



IHPOI'PAMYBAHHS KPUIITOT PA®IYHUX AJITOPUTMIB

Tun gucuuILIiHA Bubipkopa

PiBeHb BUIIOT OCBiTH [eprumii (bakamaBpChKHIA)
Moga BUKJIaTaHHA Ykpaincbka

Kinbkicts kpenqutiB EKTC 8

®Dopmu 3100yTTsI OCBITH OuHa JieHHa

Pe3yabTtaTu HaByanHs. CTyAEHT, SKUH YCIHIIIHO 3aBEpIIMB BUBYCHHS AMCUUILIIHY, MOBHHEH: 3aCTOCOBYBAaTH 3HAHHS
ITOPUTMIB 3aXUCTy iHOpMaLii i TEXHONOTIH iX mporpamHoi peanizalii y MPakTHYHUX CUTYallisIX, aJanTyBaTUCS B
yMOBaxX d9acTol 3MiHM TEXHOJOTiH mpodeciiiHol IisSIBHOCTi, MPOTHO3YBaTH KIHIEBUN pe3ylbTaT; BUKOPHUCTOBYBATH
MporpaMHi Ta MPOTpaMHO-anapaTHi KOMIUIEKCH 3aco0iB 3axucTy iH(opmarii B iH(OpMaIifHO-TEIEKOMYHIKAI[ITHIX
cUCTeMax, OOMpaTH BIAMOBIIHY TEXHOJIOTII0 MPOTpaMyBaHHS | BUKOHYBATH aHami3 cremudikarii 3afad, BUPINIyBaTH
3aBIaHHS 3aXUCTy TMporpaM Ta iH(opMallii, Ta JaBaTH OIIHKY pPe3yJIbTAaTUBHOCTI SKOCTI NPUHAHSATHX pIlIEHB,
3abe3nedyBaTy (HYHKIIIOHYBaHHS CIEMiaJbHOTO MPOTPAMHOTO 3a0e3MedeHHsl, 010 3aXUCTy iH(hOopMaIllii Bil pyHHYIOUHX
MPOTpaMHUX BIUIMBIB B 1H(OpMaiHHO-TEIEKOMYHIKAI[IHHUX CHUCTeMax; 3aCTOCOBYBaTH METOAM Ta 3aco0H
KpunTorpadigHOro Ta TEXHIYHOTO 3aXHCTy iH(opmamii Ha 00’ekTax iH(GOpPMAIiTHOI MiSIIPHOCTI, BUPINIyBaTH 3a/adi
3axucTy iHdopmarii, 1o oO0poOIAETECA B iHPOPMAIIIHHO-TEICKOMYHIKAIMHUX CHCTEMaX, 3 BUKOPUCTAHHIM CYYacHHX
METOAIB Ta 3aco0iB KpunrorpadpidHoro 3axucry iHdopmarii, BUKOHYBaTH BIPOBA/DKCHHS Ta MIATPUMKY CHCTEM
BUSIBJIICHHSI BTOPTHEHb T4 BUKOPUCTOBYBAaTH KOMIIOHEHTH KpUOTOTpadiuyHOro 3axucTy Juis 3abe3nedeHHs HeoOXiTHOTO
piBHS 3axuIeHocTi iHpopManii B iH(opMamiiHO-TEIEKOMYHIKAIHHUX CUCTeMaX; BUKOPUCTOBYBaTH iH(pOpMaLiiiHO-
KOMYHIKaIliiiHi TeXHoJorii, cydacHi MeTomu i Mojelni iHdopMmaniiHOi Oe3nekn Ta/abo KibepOes3mekH, 3aCTOCOBYBAaTH
Teopii Ta METOM 3axKCTy A5 3abe3nedeHHs Oe3neku iHpopmalii B iHpopManiiHO-TeJIeKOMYHIKalliHHUX cUCTEMaXx.

3micT HaBYaJABHOI qucHUILTiHM. MeTtonn 1 Moxeni iH(opmamiitHoi Oe3mekn. MeTtoau Ta 3aco0u KpumrorpadiqHoro
3axuCTy iH(opMarllii. AITOPUTMH pealtizallii OCHOBHUX METOIIB 3aXUCTY iH(opMaIlii 3 ypaxyBaHHSM Cyd9acHOTO CTaHy Ta
MIPOTHO3Y PO3BUTKY METOJIB, CUCTEM Ta 3ac00iB 3/iHICHEHHS MOTPO3 31 CTOPOHH MOTEHIIHNX MOpyImHUKiB. CrieniaapHe
mporpaMHe 3a0e3nedeHHs], M0N0 3aXHCTy iH(opmamii Big PYWHYIOUHX NPOTPAMHUX BIUIMBIB, PYWHYIOUHX KOIIB B
iH(OopMaIiitHO-TeIEKOMYHIKaiHHNX cucTeMax KepyBaHHS pr3uKamMu #W mMOOyIOBa CHCTEM MEpPEeXKHOI Oe3MeKH.
MeTomonorist no0ynoBu cuctemu iHhOpMAaIiitHOT OE3MEeKH ITiJITPUEMCTBA.

3aniaHoBaHAa HaBYAJIbHA JisJIBHICT: KUTBKICTh ayIUTOPHUX TOJAWH — HE MeHIIe 1/3 Bij 3araibHOT KUTBKOCTI TOJIMH,
SIK1 3aIUIaHOBAH1 JJI1 BUBUYEHHS OMCIHAILIIHU.

MeTtoau HaBYAHHS: CIIOBECHI Ta HAaOYHI (JIeKIii), mpakTH4Hi (J1abopatopHi poOOTH), MOSICHIOBAIBHO-IIIOCTPATUBHI Ta
JOCTITHULIBKI (caMocTiiiHa po0oTa).

@®opmu OLiHIOBAHHS Pe3YJIbTATIB HABYAHHS: 3aXHCT 1a00paTOpPHUX POOIT, TECTyBaHHSI.
@opMa ceMeCTPOBOr0 KOHTPOJIIO: 3aTIiK.

HaguyauabHi pecypeu:

1. Meroau i anroputMu 3axucty iHGOpMaliiHUX pecypciB KOMIT'IOTEpHUX CHCTEM : HaBd. moci0. / B. M. [bxymnii, 1O. L
Kinsorw, I. B. Mynsap, B.M. Yemyn. Xmensaunskuii : XHY, 2021. 174 c.

2. Ocranos C.E., €sceen C.I1., Kopons O.I'. Texnomnorii 3axucty indopmanii. BunaBuunrso: Hoswuii cBiT-2000, 2021.
678c.

3. Kysnernos O. O. 3axuct indopmaiiii B indopMmariiiinux cucremax : Hapd. moci0. X. : XHEY, 2018. 510 c.

4. Bob6ana 0. . Tudopmartiitna 6esnexa /  O. 5. Bobana, 1. B. T'opbaroro. Bugasauirteo: JIbBiBCbKa MOJITEXHIKA,
2019. 580c.

5. Buell D. Fundamentals of Cryptography. Introducing Mathematical and Algorithmic Foundations / Springer, 2021. 279
p.

6. 3axuct iHpOpMaIl B KOMIT toTepHHX cuctemax: miapyunuk. / B.JI. Kostopara inmii. Hixkun: @OIT JIyk’ssHenko B.B.,
TIIK «Opxines», 2020. 236 c.

4. MonynbHe cepenosuine st HaBuanas MOODLE. loctyn o pecypcy: https://msn.khmnu.edu.ua/

7. Enextponna 6i0mioreka yHiBepcurety. JJoctyn no pecypey: http://lib.khmnu.edu.ua/

Bukaamau: k.1.H, nqoueHt [xymniit B.M.


https://profbook.com.ua/vydavnytstvo-novyu-svit
https://profbook.com.ua/vydavnyctvo-lvivskoi-politehniky.html
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

MNPOEKTYBAHHS MMPUCTPOIB 3AXUCTY IH®OPMAILII

Tun qucHUILTiIHA Bubipkosa

PiBenb BHIIOI OCBiTH [epmmii (GakanaBpChKU)
MoBa BUKJIaJaHHSA YkpaiHcbka

KinbkicTp kpegutie EKTC 8

®opmu 3100yTTH OCBIiTH Ouna neHHa

Pe3syabTaTu HaByaHHs. CTyJICHT, KW YCIIITHO 3aBEPIINB BUBYCHHS JUCIMILIIHY, TOBUHEH: 3HATU apU(pMETHYHI,
JIOTi4HI Ta CXEMOTEXHIUHI OCHOBH amapaTHUX 3aco0iB (MPHCTPOiB) 3axucTy iHQOpMAIii; pO3yMiTH NPUHLIUIH
moOyI0BH ITU(PPOBUX MPHUCTPOIB, K KOMIIOHEHTIB MPUCTPOIB 3aXHCTy iH(OpMaIlii, BUKOHYBaTH aHaJi3 Ta CHHTE3
KOMOIHAIIMHAX CXeM; MPOBOJUTH JOCHI[HKCHHA pOOOTH NPUCTPOIB 3axuCTy iH(oOpmamii Ta iX KOMIIOHEHTIB,
MepeBipATH 1X Ha Mpale3aTHICTh; 3aCTOCOBYBATH IHTErpajbHI CXEMH Pi3HOTO CTYMEHs IHTEeTparlii Imij 9ac po3poOKH
MPUCTPOIB 3aXUCTY iH(OpPMAITii Ta MEPEeBipKH IX Ha MpaIe3qaTHICTh; MPOEKTYBATH MPUCTPOI 3aXUCTy iHpopMarii Ta ix
KOMITIOHEHTH 3 YpaxyBaHHSIM OCOOJIIMBOCTEH MPOTPaMHOTO CepPeIOBHIIIA.

3MmicT HaBuYaJbHOI AUCHUILTIHU. MoBa omucy amapatypu VHDL (ocHOBHI ckitajioBi, omeparopu, MpOLEAypH Ta
¢ynkmii). CtBopenHs mporpamu Ha MoBi VHDL. OcobmuBocti mporpamyBanHs Ha MoBi VHDL. Crparerisa
¢yHKIioHanpHOT Bepudikarii. OriHka MOBHOTH (PyHKIIOHANBHUX TecTiB. [IpoexTyBaHHS KOMOIHAIIHOT CXEMH.
[TpoexTyBaHHS HAWNPOCTIMIMX apU(PMETHYHUX IPHUCTPOIB Ta TEHEPATOPIB BHIIAIKOBHX dHceN. I[IpoekTyBaHHS
nugpoBux mpucTpoiB (mmppartopu, aemudparopu, Koaepu, aekoaepu). [IpoextyBaHHs iHTEepdelciB MOpTiB IIs
3axuiieHoi mepenavi maHux. lIpoekrtyBanHs 3axmineHux OaHkiB mam'sTi. [IpoexkTyBaHHS KepyrOYHWX aBTOMATIB.
[IpoexTyBaHHS MiKpOTPOIECOPIB IS MPUCTPOIB 3aXUCTy iHpopmartlii. Pobota B mporpamaomMy cepemoBumti Quartus
II. CtBOpeHHS CKIaIHUX MPHUCTPOIB 3aXUCTy iHPopMarrii. TecTyBaHHS (CUMYJIIALIS pOOOTH) MIPUCTPOIO.

3anaHoBaHA HABYAJBHA MiSVIBHICTH: KiJBKICTh ayIWTOPHUX TOIWH — HE MeHIIe 1/3 Bimg 3araibHOI KUTBKOCTI
TOJMH, SIK1 3aIUIaHOBAaH1 JUIs1 BUBYEHHS JUCIUILIIHY.

MeTtoau HABYAHHS: CJIOBECHI Ta HAOYHI (JIEKIii), MpakTU4HI (J1abopaTopHi poOOTH), TOSCHIOBATFHO-ITIOCTPATHBHI
Ta JOCIITHUIBKI (caMOCTiifHa poOoTa).

@opMu OIHIOBAHHS Pe3yJIbTATIiB HABYAHHSI: 3aXKCT JIA0OPATOPHHUX POOIT, KOHTPOJIbHA POOOTA.
®opma ceMecTPOBOT0 KOHTPOJIO: 3aiK.

HapuaabHi pecypeu:

1. Metoau i anropuTMu 3aXucTy iH(OpMaliiHUX PecypciB KOMITIOTEpHUX cHcTeM: HaBu. moci6./ B. M. [Ixymii, FO.
1. Knpon, 1. B. Mynsap, B. M. Uemryn. Xmensuunskuit: XHY, 2021. 174 c.

2. Kgitka C. O. EnektpoHika Ta MiKpOCXeMOTEXHiKa: MiapydYHUK. Memitonons: BunaBHudo-niomirpadiyauii meHTp
«JIrokey, 2019. 223 c.

3. Kononraercrkuii 1O. I1. Komn’torepHa enektponika: Haeu. [Tocionnk. Xapki: XHYMI im. O. M. Bekerosa, 2019.
156 c.

4. MopentoBaHHs Ta aHali3 MUPOBUX cxeM: miapyyHuK / Mananuyk €.3. Ta in. Piae: HYBI'TIL, 2018. 463 c.

5. TiroBa B.IO. IIpoekryBaHHSI CKIaJOBUX apxiTeKTypu Komil'toTepiB mMoBoro VHDL: Hapu. mocibnuk ans BHS3.
Xmenpaunpkuii: ®OIT A.C. I'onta, 2018. 264 c.

6. MonynsHe cepenonuiie s Hapuaaas MOODLE. Toctym g0 pecypcy: https://msn.khmnu.edu.ua/

7. Enextponna 6ibmioreka yniBepcurety. Joctyn 1o pecypey: http:/lib.khmnu.edu.ua/

Bukaagau: k.1.H, goreut Titosa B.1O.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

AJITOPUTMHU TA CTPYKTYPHU JAHUX

Tun qucHUILTiIHA Bubipkosa

PiBenb BHIIOI OCBiTH [epmmii (GakanaBpChKU)
MoBa BUKJIaJaHHSA YkpaiHcbka

KinbkicTp kpegutie EKTC 8

®opmu 3100yTTH OCBIiTH Ouna neHHa

PesyabTraTtn HaBuyanusi. CTyJeHT, SIKUM YCHILIHO 3aBEpIIMB BUBYCHHS IWCIMILUTIHM, MIOBHHEH: 3aCTOCOBYBATH Ta
aHaJi3yBaTH Pi3HI (QyHAAMEHTAIbHI Ta BIOCKOHAJICHI alTOpPUTMHU JUIS PO3B’SA3yBaHHS 3ajad 3axuCTy iHpopmarii,
aJanTyBaTHCA B YMOBaX 4acToi 3MIiHH TEXHOJIOTiA MpOQeciiiHOl MisIBHOCTI; BMITH CaMOCTIHHO OITAaHOBYBAaTH HOBI
METOJIM Ta TEeXHOJOTii po3poOku iHpopMamiiHUX cucTeM, (opMami3yBaTH OOYMCITIOBANBHI Ta JIOTIYHI 3adadi Ta
JaBaTH OIIHKY pe3yJIbTaTHBHOCTI SKOCTI MPHUAHATHX pimeHb, e(eKTUBHOCTI OpraHizaiii CTPYKTyp HaHUX Ta
ANTOPUTMIB B CHCTEMax 3axHCTy; BHKOHYBaTH MOMYK iH(opmamii B CTPyKTypax NaHWX, BUKOPHCTOBYIOUH pi3HI
cnocobn TOMIyKy (TMOCHIJOBHHUN, [IJCHHS HABIUI, XENIyBaHHSA, TOMIYK WIAPAAKIB PI3SHUMH METOJaMH);
BUKOPHCTOBYBATH Pi3HI METOJIM COPTYBAHHS JaHUX B MAacHBaxX Ha JIHIMHUX CITUCKAaX; BOJOIITH HABUYKAMH PO3POOKH
Ta HAJIArO/UKEHHSA TporpaM Ha MoOBI Python, npakTHYHMMH HaBHYKaMU IPOCKTYBAaHHS 3aXHUIIEHUX CHCTEM,
CYy4aCHHMH TEXHOJIOTiSIMH PO3POOKH aNTOPUTMIB 1 IpOTrpam, Crioco0aMi KOHCTPYIOBAaHHS CKIIQJHAX CTPYKTYp JAaHUX
Ha 0a3i MPOCTHX CTPYKTYp, METOJaMU COPTYBAaHHS IaHWX, YMIHHSM CaMOCTIHHO OMAHOBYBATH HOBI aJTOPUTMH 1
CTPYKTYpPH JaHUX, METOJIU Ta TEXHOJIOTI] pO3pOOKH CUCTEM 3aXHUCTY.

3micT HaBYaaBHOI AMcuuMIinK. [lepeTBopeHHs iHpOpMarIii 3 MeTor0 3axucTy. bazoBi cTpykTypu manux. JuHamigHi
cTpykTypu nanHux. Creku 1 uepru. 3B’s3aHi cnvicku. Xem-ta0nwmi. biHapHi nepeBa momryky. UepBOHO-UOpHI epeBa.
PexypentHi cmiBBigHOmEHHs. Metoau copryBanHs. J[mHaMiuHe mporpamyBaHHs. JKamiOHI anropuTMu. AJNTOPUTMHA
MOIITYKY MiAPAKiB. 'eoMeTpudHi anroputMu. AIropuTMu Ha rpadax.

3anaHoBaHA HABYAJbHA MiSVIBHICTh: KiJBKICTh ayIWTOPHUX TOIWH — HE MeHIIe 1/3 Bif 3araibHOI KUTBKOCTI
TOJMH, SIK1 3aIUIAaHOBAaH1 JUIs1 BUBYEHHS JUCIUILIIHA.

MeTtoau HABYAHHS: CJIOBECHI Ta HAOYHI (JIEKIii), MpakTU4HI (J1abopaTopHi poOOTH), TOSCHIOBATFHO-ITIOCTPATHBHI
Ta JOCIIIHUIIBKI (CaMOCTiiHa poOoTa).

®opMu OIHIOBAHHS Pe3yJbTATIiB HABYAHHS. 3aXUCT Ja0OPAaTOPHUX POOIT, TECTyBaHHS.
®opma ceMecTPOBOT0 KOHTPOJIO: 3aiK.

HaBuanbHi pecypcu:

1. Menemko €.B., Sxkumenko M.C., Tlomimyk JLI.AnropuTtMu Ta CTPYKTYpH NaHHX: HaBYILHHHA MOCIOHUK.
Kponusuunipkuit: Bunasens Jlucenko B.®., 2019. 156 c.

2. Inbman B.M., IBano O.I1., Ianix JI.O. AnroputMmu, HaHi i CTPYKTypW: HaBUaNbHUI mociOHUK. JIHimpo:
JlHinporner. Hail. YH-T 3aJli3H. TpaHci.iM. akan. B. JlazapsnHa, 2019. 134 c.

3. Kpenesuu A.Il. Anroputmu Ta cTpyKTypu naHux: HaByanpHuH mociOHuMK. K.: BIIL "KuiBcekuii YHiBepcurer",
2018. 777 c.

4. Metonu 1 aNTOpUTMH 3aXHCTy iHGOpPMaNiHHIX PECypciB KOMI'IOTEPHUX CHUCTEM : HaBd. moci6. / B. M. Jlxymiid,
10. I1. Knpor, 1. B. Mynsp, B. M. Yemyn. Xmensaunpkuii: XHY, 2021. 174 c.

5. CumerpryHa KpHIITOCHUCTEMA 3 HENIHIMHUM MHU(PYBaHHIM Ta MOMIIUBICTIO KOHTPOIIO MH(POTEKCTY 3 METOIO
MackyBanHs / B. A. Amnikin, B. M. xyniii, I.B. Mynsp, B.C. Opnenko, B.JO. TitoBa. Bicnux Xmenvnuyvkozo
HayionanvHozo yuisepcumemy. Texuiuni nayxu. 2020. Ne 6. C. 12-16.

6. MonyneHe cepenonuine i Hapuaaas MOODLE. Toctym 1o pecypcey: https://msn.khmnu.edu.ua/

7. Enexrtponna 6i0mioreka yHiBepcutery. JJoctyn no pecypey: http:/lib.khmnu.edu.ua/

Buxnagau: k.1.H., noueHt Mymsip 1.B.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

CTET'AHOI'PA®IA TA KOMIT'IOTEPHA I'PA®IKA

Tun AuCHUNITiHA Bubipkora

PiBenb BUIIOI OCBiTH [Tepmmit (6akamaBpCHKHIA)
Moga BUK/IaJaHHSA VYkpaiHcbka

KinbkicTs kpeantie EKTC 8

®opmu 3100yTTH OCBiTH Ouna neHHa

Pe3yabTaTu HaBuaHHs. CTYICHT, SKHI YCIIIITHO 3aBEPIIMB BUBYCHHS TUCIUILTIHHU, TOBHHEH: 3aCTOCOBYBATH 3HAHHSI
Teopii 1 MpuifOMiB KOMII I0TEepHOI Tpadiku Ta creranorpadii y MpakTHIHUX CUTYaIlisX Mpo¢eciitHOl qisSTBHOCTI, BMITH
CTBOPIOBATH HOBI 300payKEHHS 1 pearyBaTH HasBHI, IEPETBOPIOBATH (opMaTH KOMIT IOTEPHUX 300paKeHb Ta IXHi
KOJIpHI MOJeNi, IMIIOPTYBaTH HaJEKHWM YHHOM HiATOTOBNIEHI rpadiuHi 300pakeHHS B OQicHI JOKYMEHTH, y
BEOCTOPIHKH, Y €NEeKTPOHHI Ta moJirpadiddi BUAAHHS; BUPINTYBAaTH 3a/1a4i 3axXUCTy iH(pOpMaIlii, o oOpoOIseThes B
iH(OpMaIliTHO-TeIEKOMYHIKAIHNX CHCTEMAaX, 3 BUKOPHCTAHHSAM CYYacCHHX METOJIB Ta 3ac00iB KpHUnTorpadigHoro
Ta creraHorpadivyHoOro 3axvcTy iH(hopMarllii; 3miiicHIOBaTH BHOIp cTeraHorpadivHuX METOJIB Ta aJITOPUTMIB 3TiAHO 3
BAUMOTaMH KOHKPETHOTO 3aCTOCYBaHHS 3aCTOCOBYBaTH BiIOMi TporpamHi 3aco0M TPUXOBYBaHHA JaHUX 1
BOYZOBYBaHHSI HU(PPOBHUX BOJSHHUX 3HAKIB y Pi3HOT0 BUIY iH(OpMaIiro; po3poOisTi MporpaMHi Ta amapartHi 3aco0w,
IO peali3yloTh cTeraHorpadiuyHi METOAM Ta ANTOPUTMH Ta JABaTH OLIHKY SIKOCTI MPUHAHSATHX B HUX PILICHb IS
3aCTOCYBaHHS B CUCTEMax 3aXMCTY; OL[IHIOBATH CTIHKICTh CTeraHOTpadiuyHOi CHCTEMH.

3micT HaBYanbHOI AucuUMIiHM. OCOOIMBOCTI Ta BIAMIHHOCTI pPacTpoBoi, BEKTOpHOI 1 (pakraibHOi Tpadikiu.
Komnipai Mopeni, 1m0 BHKOPUCTOBYIOTHCS B KOMIT FOTEepHid Tpadimi. Buan rpadiunux daitnis. MatemaTnuni ta
ITOPUTMIYHI OCHOBH KOMIT I0TepHOI rpadiku. [IpuxoByBaHHS JaHUX B HEPYXOMHX 300pakeHHsX. JIFOACHKHIA 3ip i
QITOPUTMH CTUCKYBaHHS 300paxxeHb. [IpUXoByBaHHS JaHUX B TPOCTOPOBIH o00yacTi 300paxkeHb. AIWTHBHI
creranorpadiyti anroputMu BOynoByBaHHA iH(opMmarii B 300paxeHHs. Creranorpadiudi mMetoan BOyIOBYBaHHS
iHpopmalii B 300pakeHHs Ha OcHOBI kBaHTyBaHHs. Bukopucranust OSINT miist nocmimpkeHHst TUPPOBUX 300paKeHb.

3aniaHoBaHA HABYAJIBLHA MisUIBHICTB: KIJIBKICTh ayJIUTOPHUX TOJWH — HE MeHIe 1/3 Bij 3araJbHOI KUIBKOCTI
TOIVH, SIK1 3aIlJIAHOBAHI JIJI1 BUBYCHHS TACIIUILTIHY.

MeTtoau HAaBYAHHS: CIOBECHI Ta HAO04Hi (JIEKIii), MpakTH4Hi (JabopaTtopHi poOOTH), MOSCHIOBAILHO-LTIOCTPATHBHI
Ta JAOCIIIHUIBKI (CaMOCTiiHa poOoTa).

@®opmu OLiHIOBAHHS Pe3yJIbTATIB HABYAHHS 3aXHCT 1a00paTOpHUX POOIT, TECTyBaHHSI.
@opMa ceMeCTPOBOr0 KOHTPOJIIO: 3aTTiK.

HaguyanbHi pecypeu:

1. Mertogomnorist 3axucty iHpopmarlii. Acnektu KibepOesmeku: HapuanbHUN mociOamk / .M. I'ymak Ta inmn. K.:
Bunasaunrso HA Cb Ykpainu, 2020. 256 c.

2. Konaxosuu I'. @., IIporonos /[I. O., Ilyzupenko O. 0. Komn’torepna crteranorpadiuna oOpoOka i anHami3
MYJBTUMENIHHNX MaHuX: miapyuHuk. Kuis: «llenTtp yuboBoi miteparypu», 2018. 558 c.

3. Steganography Techniques for Digital Images / Edited by Abid Yahya. Springer International Publishing AG,
2019. 131 p.

4. Mymsp L.B. ItepauiiiHo-reoMeTpUYHUN METOJ U CTIMKOTO MEPLENTYaIbHOrO XelryBaHHs 300paxenHs / B. M.
Joxyniit, 1O. I1. Kison, 1. B. Mymsip, B. M. UewmyH. Bicuux Xuenvnuysvrxoeo HayionanvHozo yuigepcumemy. Texuiuni
nayku. 2020. Ne 1. C. 7679

5. Mopnynsre cepenosuuie aist HapdanHst MOODLE. Jloctyn 1o pecypcy: https://msn.khmnu.edu.ua/

6. Enextponna 0ibmioTeka yHiBepcutety. loctyn no pecypcey: http:/lib.khmnu.edu.ua/

Buxnangau: k.1.H., noueHt Mymsip 1.B.


https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

TH®OPMAIIIMHA TA EKOHOMIYHA BE3IEKA

THun JUCHUILTIHA BubipkoBa

PiBeHb BuIOi oCBiTH [Tepmnii (6akanaBpChKUIA)
MoBa BUKJIAIaAHHSA VYkpaincbka

Kinbkicts kpeautiB EKTC 8

®opmu 3100yTTsI OCBIiTH OuyHa geHHa

Pesyabratn HaByaHHs. CTyACHT, SIKU YCHIIIHO 3aBEPITUB BUBYCHHS AWCIUIUTIHHA, TTIOBHHEH: 3HATH 00 €KT i
npeaMeT Teopii 0e3nexu iHpopMaliftHUX Ta EKOHOMIYHUX CUCTEM, TEOPETUYHHUN 0a3uc (GyHKIIIOHYBaHHS CHCTEM
Oe3nekn B pi3HHX cepax eKOHOMIYHOI MisUTRHOCTI Ta Ha PiBHI Jep)KaBH, B3a€MO3B’S30K iH(OpMAIHOT Ta
€KOHOMiIYHO1 Oe3leKkH, MpaBOBY OCHOBY 3abe3rnedeHHS iH(OpMaIiiHOi Ta EKOHOMIYHOI O€3MeKH; BMITH
BUKOPHCTOBYBATH TEOPETUYHI 3HAHHS 3 AMCLUUIUTIHM Y MPAKTUYHIN AiSUIBHOCTI; aHalli3yBaTh (PyHKLIOHYBaHHS
iHpOpMAIlIHHUX Ta CEKOHOMIYHMX CHCTEM 3 METOI JIiarHOCTYBaHHsS pIiBHSI Oe3leKkn B PI3HUX cdepax
KUTTEMSUTBHOCTI; 3IMCHIOBATH OIIHIOBaHHS PH3UKIB 1H(GOPMAIINHOI Oe3MeKu ajisi €KOHOMIYHOI isITbHOCTI
cy0’ekTiB pizHUX (OpM i chep rocroJaprOBaHHS; BUSIBIIATH 3arpo3u iHGopMaIliiiHoi Ta eKOHOMIYHOT Oe3IeKH y
iX B3a€MO3JICKHOCTI; PO3pPOOJIATH MOJENi 3arpo3; oOMpaTH aJeKBaTHI 3arpo3aM KOHTP3aXOIH; PO3pOOIIATH
MOJIITUKK 1H(OpMaLiiHOT Oe3nekr Ha 00’€KTaX EKOHOMIYHOTO TOCHOJaploBaHHS PI3HUX cdep AIsUIBHOCTI 1
3a0e3neuyBaTd HENepepBHICTh OI13HECY 3riHO BCTAHOBJIEHO! MOMITUKU iH(OpMALiHOI Oe3NeKkH; BHUpIIIyBaTH
3amadi 3a0e3neveHHsT Oe3MepepBHOCTI Oi3HEC-TPOIIECiB OpraHi3ailii Ha OCHOBI TeOpii PU3UKIB Ta BCTAHOBJICHOT
CUCTeMH YTpaBIiHHA iH(QOpMaliifHOIO O€3MeKOor, 3TiTHO 3 BITYM3HSHUMH Ta MIKHAPOJHUMH BHUMOTaMH Ta
CTaHIapTaMH.

3MicT HABYAJBHOI AMCHUILIIHMU. [TOHIATTS Ta OCHOBHI Kareropii iHpopMaIiiHOi Ta €KOHOMIYHOI OE3MeKH.
B3aeM03B’s130K 1 B3aeMO3aJIeKHICTh 1H(OopMaNiiHOi 1 ekoHoMIuHOi Oe3nexu. Cuctema iH(’popMauiﬁHoi‘ Oe3neku
cy0’exTa TOCMOJAPIOBAHHS — CyTh, NMPUHIMIH (GYHKIIIOHYBaHHSI. Hez[06pocomcHa KOHKypeHulsI Ta 3aXHCT
KOMEPIIHOT TaEMHHIII. 3arp031/1 JOMHI, Cy0’ €KTY TOCHOJapIOBaHHS, CYCIJIbCTBY, uepmaBl B lH(i)OpMaLIII/IHH/I
chepi Ta exoHoMmiuHi Hacmigku. JliarHocTyBaHHA 3arpo3. MopenroBaHHS METOMIB MPOTHMIl 3arpo3am.
TeopeTnuHi OCHOBM ympaBliHHS Oe3nekoro. MeHemkMmeHT iHopmMmariiiHoi Oe3mekn. Exonomiuna Ta
iHpopMmariiina Oe3reka mianpuemcTBa. Konnenmiss Oesneku mianpuemctsa. JlisUTbHICTH CIY)KOM Oe3reku
nianpueMcTBa Ta iHpopmauiiiHa Oesneka. ExoHomiuHa Ta iH(opmariiiiHa Oe3mneka OGaHKIBCHKOI IisUIBHOCTI.
Exonomiuna Ta iHdopmariitHa Oe3neka KpUTHYHOI iHpacTpykTypu. [H(DopMmariiiHa Oe3reka MiANMPUEMCTBA.
Exonomiuna ta inopmariiiina 6e3meka nepkaBu. Cucrema 3abesnedeHHs iHGopmariitHoi 0e3rnmekn YKpaiHu.

3anjiaHoBaHa HAaBYAJbHA iSUVIBHICTB: KITBKICTh ayJIUTOPHUX TOJWH — HE MeHme 1/3 Bij 3arambHOI
KIJIBKOCTI TOMH, SIKI 3aIlJIaHOBAaHI )11 BUBUEHHS TUCIIAILIIHHA.

MeToau HABYAHHS: CIIOBECHI Ta HAOYHI (JIEKIil); MpaKTH4HI (JabopaTOpHi poOOTH); YaCTKOBO-TIOIIYKOBI Ta
IHTepaKTUBHI (IPAaKTUYHI 3aHATTS); MOSICHIOBAIILHO-LJIFOCTPATHBHI Ta TOCIIAHULIBKI (CaMOCTiiiHA po0oTa).

®opMH OLIHIOBAHHSA Pe3y/IbTATiB HABYAHHS . 3aXHCT JJaOOPaTOPHUX POOIT, TECTYBAHHS.
®opma ceMecTPOBOr0 KOHTPOJIIO: 3aJTIK.

HaguaabHi pecypcu:

1. Indopmaniiina 6e3neka. [Tinpyunux / B. B. Octpoyxos Ta inwi. K.: Bunasaunrso Jlipa-K, 2021. 412 c.

2. T'pabap 1. I'., I'pumyx P. B., Monogenrka K. B. besmekoBa cuHeprernka: KiOepHETHYHHMIA Ta iH(pOpMAmiHHUN acmeKTH :
MmoHorpadis. XKuromup : XKHAEY, 2019. 280 c.

3. TI'ymak I''M. Merogomnoris 3axucty iHpopmanii. Acniektu kibepOesnexu: HaByanbHUi nociOHuk. K.: Bumasaunrso HA Cb
VYxpainn, 2020. 256 c.

4. Spmak O. B. ExonoMivyHa Oe3rexa minpreMcTBa: HaBYaIbHOMETOANYHNH nociOHMK. XapkiB: Hail. ropun. yH-T im. SIpociasa
Myaporo, 2020. 92 c.

5. ExoHomiuHa Oe3neka JepikaBH: HaBYaIbHO-MeTONMYHHMK nociOHuK / XKuBko 3.b. Ta inmi. Yepkacu : BugaBens YaGaHeHKO
10.A.,2019.240 c.

6. dynkuioHanpHa peajizalis reHepaToOpa KPUIITOKIIOUIB 3 JPKepenaMy eHTpottii 11 MobinbsHoro Oankinry / O. C. AHapomIyK,
1O. T1I. Knwom, B.C. Opnenko, B. M. Uemyn, T.M. KopoTyH. Bicuux Xmenvnuyvkoeo nayionanvhozo yuieepcumemy. Texniuni
Hayku. 2021. Ne 1. C. 7-11.

7. Moaynbae cepenosuiie s HaBuanHss MOODLE. Jloctyn no pecypey: https://msn.khmnu.edu.ua/.

8. Enexrponna 6i6mioreka yHiBepcurety. Jloctym no pecypey: http://library.khmnu.edu.ua/.

Buxnana4: x.1.1., noreHt Opnenko B.C.


https://msn.khmnu.edu.ua/
http://library.khmnu.edu.ua/

TEXHOJIOT'Ti IPOTPAMYBAHHS HA JAVA

Tun gucHuNIiHA Bubipkora

PiBenb BuIOI OCBiTH [Tepmmii (OakaaBpCchKuii)
MoBa BUKJIaJaHHS Ykpaincbka

KiabkicTs kpegutiB EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

PesyabTaTn HaBuyaHHsl. CTyneHT, SKHH YCHIIIHO 3aBEPIIMB BUBYCHHS AMCLUUIUIIHU, TOBUHEH MaTH
PO3YMiHHS IPO: THUIM JIaHUX Ta iX NMpHUBEJCHHA B Java; Halip omepauiil Ta orneparopis; moOyI0BY iepapXxii
KJIaciB, OTOJIOIICHHS Ta BUKOPUCTAHHS KOHCTPYKTOPIB, CETEpIiB Ta TeTepiB; MpaBHa HACIiTyBaHHS,
BHUKOPHUCTAHHS a0OCTPAaKTHHUX METOIB Ta KiaciB; (iHami30BaHi 00 €KTH; KIacH(IKAII0 BUKIIOYHUX
CHUTYaIlili; TeHepallito, epeaady Ta 00poOKy BUKIIOYHHX CUTYaIlill; CTBOPEHHS BIACHUX KJIACIB BUKIIIOUCHB;
PO3IUIATA TPOEKT Ha TaKeTH, OOMeXyBaTh oOsacTi BHAMMOCTI KiaciB; ¢opmyBatu JAR-¢aiinm;
JIOKYMEHTYBATH MPOEKT IUIIXOM KOMEHTYBaHHS KJIAaciB, METO/IB, IMOJIiB; YMUTATH Ta 30epiratu iHdopmarrito
B (¢aiinax, 3abe3mneuyBaTy BiANOBiAHE (POpMATyBaHHS JaHUX Iepe]l BUBEJACHHSIM B (haiiau, Ha KOHCOJIb abo
eneMeHTd (opM; OJHO- Ta OaraTOBUMIpHI MacHBH; COPTYBaHHS Ta IONIYK B MacHBI 3a JOIOMOTOIO
CTaHJAPTHHUX KJIACiB; CTBOPEHHS MPOCTUX Ta CKIAJHHUX Bi3yaJbHHUX TOJATKIB 3 BUKOPHCTAHHIM TpadiuHuX
610moTex Swing ta JavaFX.

3mict HaByaabHOi aucuumiIinu. Twurmm nanwx. IlpuBenmenus TumiB. Omeparnii. Ilpiopurer omepariiii.
Omneparopu. Kinacu. Koncrpykropu kiacy. Hacminysauns. [lomximopdism. TlepeBantaxenns. [Himiamizamis
noniB. Koncrpykropu. A6crpaktHi Metonu 1 knacu. Kimac Object. Cratuuni uinenu kiacy. @iHanmizoBaHi
kinacu. Buxmrouenns. ['enepaumist BukimodeHb. OOpoOka BukitoueHb. CTBOpPEHHS BIIACHUX KIIACiB
BukitoueHb. [lakern. O6macti Bumumocti. KomenryBanns. [JokymentyBanns. @aiinmu. YutaHHs 3 Qaiiiis.
3amuc B ¢aiiin. @opmaryBanns ganux. Macusu. bararosumipai MmacuBu. Knac Arrays. biomioreka Swing.
bibmioreka JavaFX.

3anjaHoBaHa HAaBYAJIbHA JiSVIBHICTB: KUIBKICTh ayJUTOPHUX TOJWH — He MeHme 1/3 Big 3arajabHOl
KUJILKOCTI TOJMH, SIK1 3aIIaHOBaHI1 JJII BUBUEHHS JAUCIMUILIIHH.

MeTtoam HaBYAHHSM: CJIOBECHI Ta HAOYHi (JeKIii), MpakTW4Hi (JabopaTopHi POOOTH), MOSCHIOBAIBHO-
UTFOCTPATUBHI Ta TOCIIIHUIBKI (caMOcTiiiHa poboTa).

®opMH OLIHIOBAHHSA Pe3y/IbTATiB HABYAHHS . 3aXHCT JJAOOPaTOPHUX POOIT, TECTYBAHHS.
®opma ceMecTPOBOr0 KOHTPOJIIO: 3aJTIK.

HaguaabHi pecypcu:

1. Kerri Coeppa, bept beiitc. Head First. Java. ®aGyua, 2022p. 720c.

2. Onekciit Bacunwes. [IporpamyBanas MoBoro Java. HaBuansHa kaura-borman, 2020p. 696¢.

3. Joshua Bloch. Effective Java 3rd Edition. Addison-Wesley Professional, 2017p. 416c.

4. Craig Walls. Spring in Action 5th Edition. Manning, 2018p. 520c.

Herbert Schildt. Java: A Beginner's Guide, Eighth Edition. McGraw Hill, 2018p. 720c.

5. MoaynbHe cepenouite s Hapdanass MOODLE. Jloctym 1o pecypey: https://msn.khmnu.edu.ua/.
6. EnexrponHa 6i6mioreka yHiBepcutety. Joctyn no pecypey: http:/library.khmnu.edu.ua/.

Bukaagau: kx.1.H., noueaT Knworr FO.I1.


https://msn.khmnu.edu.ua/
http://library.khmnu.edu.ua/

HOBYJOBA 3AXUIIEHUX KOMII'IOTEPHUX CUCTEM

Tun gucHuNIiHA Bubipkora

PiBeHnb BHIIOI OCBiTH [Teprmii (6akanaBpChKUii)
MoBa BUKJIagaHHA VYkpaincbka

KiabkicTs kpegutiB EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

PesyabTraT HaBuaHHA. CTyACHT, SKU YCIHINIHO 3aBEPIIMB BUBUYCHHS UCIUILTIHM, TOBUHEH: 3HATH
3arajibHi TOJIOKEHHS TEOpii KOMIT IOTEPHUX CHUCTEM, BPA3JIMBOCTI KOMII IOTEPHHUX CHCTEM, 3arpo3u Ta
MPUHITUAIIN 3TIMCHEHHS aTaK, METOJW 1 TEXHIKH 3aXUCTy 1H(GOPMAIIHHUX pecypciB KOMITIOTEPHUX CHCTEM,
METOM Ta 3acOo0M OI[IHIOBAaHHS Ta 3a0€3MECUCHHS HEOOXI1THOTO plBHﬂ KOMILIEKCHOT'O 3aXUCTy iH(popmarii B
KOMI'IOTEPHUX CHCTEMax; BMITH BHUKOHYBaTH JICKOMITO3MIIIO 1 aHami3 Kol IOTEPHHX CHCTEM Ta
iH(pOpMaIlIMHUX TOTOKIB B HUX, BUSBISITH BPAa3jIMBOCTI 1 OIIHIOBAaTH PHU3WKH, 3IIHCHIOBATH aHAII3 i
kiacudikamiro 3arpo3 iHGopMaIiifHOI OE3MeKu KOMIT'IOTEPHUX CHCTEM; BH3HAYAaTH OCHOBHI MiJACHCTEMH
KOMIIJIEKCY 3aC001B 3aXHMCTy KOMIT IOTEPHUX CUCTEM, OyyBaTH CUCTEMH 3aXHCTy Ha X OCHOBI; pO3pOOIIATH
NOJITHKH 1H(opMariiiHoi Oe3mekn Ta BHU3HAYATH OpPraHi3allifHO-TEXHIYHI 3aX01u 3a0€3MEeUCHHS 3aXHCTy
iHpopMalii B KOMITFOTEPHHUX CHCTEMax; 3IHCHIOBATH CYNPOBIJl 3aXUINEHUX KOMII FOTEPHUX CHCTEM;
BOJIOAITH TEXHOJOTISIMH Ta 1HCTPYMEHTaMU KPUNTOTrpadiyHOro, TEXHIYHOTO Ta MPOrPAMHOTO 3aXHUCTY
iHpopmarii.

3micT HaBUYaJbHOI AucHUNJIIHA. KoM toTepHi cuctemMu Ta iX 3aXuCT (IIOCTaHOBKA 3a7adi JUCITUILTIHM).
OcHOBM  TEXHONIOTIH 3axuWcTy iHGOpPMAiMHUX pecypciB  KOMITIOTEPHHUX CHCTEM. BpasmmBocti
KOMIT t0TepHUX cucteM. [Ipobnemu 3abe3medeHHs (QyHKLIOHATIBHOI Oe3nmeku iH(OpMAIifHUX pecypciB
KOMIT'IOTEpHUX cucTeM. [HdopmariitHi 3arpo3u Ta Oesneka iHQOpMALIHUX pecypciB KOMIT IOTEPHHUX
cucteM. Bunmu atak Ha pecypc 1H(GOpPMAIIHHUX CUCTEM KOMIT IOTEPHHX CHCTEM, NPHHIUINN 3TiACHECHHS
arak. Opranizaiisi KpunTorpagiqHoro, TEXHIYHOTO Ta MPOTPAMHOTO 3aXHCTy iH(pOopMalii B KOMIT IOTEPHUX
cuctemax. Meronu Ta 3aco0u KepyBaHHs Oe€3MeKOr0 KoMl toTepHHX cucteM. [lomituku iHdopmariitHoi
Oe3nekd KOMIT'IOTepHuX cucTeM. OpraHizamiiHO-TeXHIYHI 3axoau 3a0e3MedeHHs] 3aXUcTy iHdopMarii B
KOMITIOTepHHX cucTemax. Ouinka piBHA (yHKIIIOHAIBHOT O€3MEKH KOMIT FOTEPHHUX CHCTEM.

3anjiaHoBaHa HaBYAJbHA iSUIBHICTB: KITBKICTh ayJUTOPHUX TOIWH — HE MeHme 1/3 Bij 3arambHOI
KUJILKOCTI TOJMH, SIK1 3aIIaHOBaHI1 JJIsI BUBYEHHS JUCIMUITIIHH.

MeTtoam HaBYAHHSM: CJIOBECHI Ta HAOYHi (JeKIii), MpakTU4Hi (JabopaTopHi POOOTH), MOSCHIOBAIBHO-
UTIOCTpaTUBHI Ta JOCIITHUIIBKI (CaMOCTiitHa poOoTa).

®opMH OLIHIOBAHHA Pe3y/IbTATIB HABYAHHS 3aXUCT J1a0OPaTOPHUX POOIT, TECTYBaHHS.
®opma ceMecTPOBOr0 KOHTPOJIIO: 3aJIIK.

HagsuaubHi pecypen:

1. Tamak O. M., Banora C.I. 3axucr iHdopmaii B KOMIT'IOTEPHUX CHCTeMax : Miapy4yHuK. Yxropox : JABH3 «Yixkropoacekuii
HalioHANBHUI yHIBepcuTeT», 2021. 184 c.

2. 3axuct iHpopMmalii B koM otepHUX cuctemax: miapydnuk. / B.J[. Kostopa Ta inmi. Hixun: ©OIT Jlyk’siuenko B.B., TIIK
«Opxines», 2020. — 236 c.

3. Meroau i aJITOpUTMH 3aXHUCTy iHPOPMAIIHHUX pecypciB KOMI'IOTEPHUX CUCTeM : HaBu. 1moci6. / B. M. xyuii, 1O. I1. Kinsor,
I. B. Mynsp, B. M. Yemyn. Xmensaunbskuii: XHY, 2021. 174 c.

4. TIpoekTyBaHHS KOMIIIEKCHUX CHCTEM 3axHcTy iHpopmanii: migpyunuk / B. O. Xopomko, I. M. I1aBnos, 0. f. bo6aio, B. b.
Hynmukesuy, 1. P. Onipcekuit, JI. T. [Tapxyub. JIeBiB : BunaBaunreo JIsBiBchKkoi momitexHiku, 2020. 320 c.

5. Mogens reneparopa KpUNTOKIIOUIB 3 JpKepenaMu eHTpomii juist cuctemu kiieHt-6aHk / O. C. Anapomyk, B. C. Opnenko, B.
M. Yemyn, A. 1. KaraeBa. Midicnapoouuii nayxoso-mexwiynuil oicypuan «Bumipriosarbha ma obuucmosanrbha mexmika 6
mexnonoziunux npoyecax». 2020. Ne 2. C. 103-112.

6. Ali Ismail Awad and Michael Fairhurst. Information Security: Foundations, technologies and applications Published by The
Institution of Engineering and Technology, London, United Kingdom, 2018. 404 p.

7. MonynsHe cepenosumie s Hasuanas MOODLE. Jloctyn o pecypey: https://msn.khmnu.edu.ua/.

8. Enexrtponna 6i6nioteka yHipepcurery. Jloctyn 0 pecypey: http://library.khmnu.edu.ua/.

Buxnana4: x.1.1., noreHt Opnenko B.C.


https://msn.khmnu.edu.ua/
http://library.khmnu.edu.ua/

BEBTEXHOJIOI'TI

THun JuCHUILTIHA BubipkoBa

PiBeHb BHIIIOT OCBiTH [Teprmmit (OakaaBpChKUiA)
MoBa BHKJIaJaHHSA Ykpaincbka

Kinbkicts kpeautiB EKTC 8

®opmu 3100yTTH OCBITH Ouna nenna

PesyaibraTn HaBuaHHsl. CTyJCHT, SKUH YCIIIIHO 3aBEPIIMB BUBYCHHS JWCHUIUTIHHA, TIOBUHEH:
3aCTOCOBYBAaTH 3HAHHS y TIPaKTHYHHMX CHTYaIlisiX, aJalTyBaTUCs B yMOBaX 4YacTOi 3MiHU TEXHOJIOTIH
npodeciiHol  MiSUTBHOCTI; BMITH CaMOCTIHHO OINAHOBYBATH HOBI METOIM Ta TEXHOJIOTII PO3POOKH
iHpOpMAIIfHUX CHCTEM; BUKOPUCTOBYBATH MPHUKIIAIHI CHCTEMH ITPOTPaMyBaHHs, pO3pOOIISTH BEOIOIATKH SIK
CKJIQJIHI TpOTrpaMHi KOMIUIEKCH 3 (YHKIISIMH 3aXUCTy JaHUX; BU3HA4YaTH (YHKIIOHAJIbHI BHUMOTH [0
PO3pO0ITIOBaHUX BEOMOMATKIB, PO3POOISITH HAOOPH TECTOBUX JAHMX Ta JaBaTH OIIHKY Pe3yJIbTaTUBHOCTI
SIKOCT1 TIPUHHATHX DIllIeHb, 3aCTOCOBYBaTH METOJM Ta 3aCO0HM KPUITOrpadidyHOrO Ta TEXHIYHOTO 3aXHUCTY
iHpopMarii Ha 00’ekTax 1H(OPMAIIMHOI iSUTBHOCTI, BHUPINIyBaTH 3a1avi 3axucTy iHdopmalii, 10
00poOuisieTbest B iH(OpPMAaLIIHO-TEIEKOMYHIKALIHHIX CUCTEMax, 3 BUKOPUCTAHHSIM CYYaCHHX METOIB Ta
3ac00iB KpUNTOrpagiuHoro 3axucty iHdopMailii; BUKOPUCTOBYBATH MPOTPaMHi Ta MpPOTrpaMHO-anaparHi
KOMIUIEKCH 3aco0iB 3axucTy iH(popMmamii B iH(opMariiiHO-TeIeKOMyHIKAIlIMHUX (aBTOMAaTH30BaHHX )
CHCTeMaXx, BUpIIIYBaTH 3aJadi aHaji3y MPOrpamMHOr0 KOJYy Ha HAsBHICTh MOXJIMBHUX 3arpo3; BUKOHYBAaTH
MOIIYK, 00poOsIeHHs Ta aHami3 iHdopMallii, BUKOPUCTOBYBATH PE3yJIbTaTH CAMOCTIIHOTO MOIIYKY, aHATi3y
Ta CUHTe3y 1HQoOpMaIlil 3 pi3HUX JKepen I ePeKTUBHOTO PIllIEHHS CHeliali3oBaHuX 3aaad mpodeciitnoi
TiSUTBHOCTI; 3aCTOCOBYBATH 3HAHHS JIEP)KAaBHOI Ta iHO3EMHHMX MOB 3 METOIO 3a0e3nedyeHHs eeKTHBHOCTI
npodeciiiHOT KOMYHIKallii Ta OCBOEHHS HOBITHIX BEOTEXHOJIOTIH.

3mict nHaBuadabHoi gucuumiainu. ASP.NET Core. OcHoBu Mapmpyrtusamii. Merogu Map i MapWhen.
Meton UseMiddleware. Komnonentu middleware. ABtopusanis ta ayrentudikamis B ASP.NET Core.
[TpoBaiinepu. Benenns nory i ILogger. PiBai i meromu noryBanHs. ®alpuka yorepa i1 mpoBaiiiepu
noryBaHHs. [WebHostEnvironment i cepenoBumie ortoueHHsi. Bractupicte EnvironmentName. Meton
UseFileServer. O6po6ka momuitok. [Tnarpopma WPE. Kommnonoska WPF. Mosa XAML. Kox C# i XAML
Knacu B XAML. WPF komanau. MapmipyTtu3zariist KOMaHI.

3anjaHoBaHa HAaBYaJbHA JISUIBHICTB: KUIBKICTh ayJUTOPHUX TOJUH — He MeHme 1/3 Bix 3arajibHOl
KUJILKOCTI TOJMH, SIK1 3aIIaHOBaH1 IJIs1 BUBYEHHS IUCIUILIIHH.

MeToau HaBYAHHS: CIIOBECHI Ta Hao4H1 (JIEKIlli), MpakTU4HI (JJabopaToOpHi POOOTH), TMOSICHIOBAJIHLHO-
UTFOCTpaTUBHI Ta TOCIITHUIIBKI (caMOcTiiiHa poboTa).

@opmu OL[iHIOBAHHS Pe3yJIbTATIB HABYAHHS: 3aXUCT JJAOOPATOPHUX POOIT, TECTYBAHHSI.
dopma ceMeCTPOBOr0 KOHTPOJIIO: 3aTIK.

HagsuaubHi pecypen:

1. Griffiths lan, O'Reilly. Programming C# 8.0: Build Cloud, Web, and Desktop Applications. 2020. 800c.

2. Steve S. Architecting-Modern-Web-Applications-with-ASP.NET-Core-and-Azure. Manning Publications Co., 2022. 109p.

3. IMaciunuk B. B., ITaciuauk O.B., Yrpun /I.I. Be6-texuosorii Ta BeO-qu3aitn. Maruomis, 2021. 336¢.

4. Menbuuk P.A. [IporpamyBanHs BeO-3acTocyBanb ((hpoHT-eH] Ta Oek-eHn). JIpBiBchKa nomitexHika, 2018. 248c.

5. boponxina I.JI., bopoxkin I''O. WEB-texnonorii Ta WEB-nu3aiin: 3acrocyBanns MmoBu HTML 1715 cTBOpEHHS €JIEKTPOHHHUX
pecypcis. Kuis: Jlipa-K., 2020. 212c.

6. ®pimen A. ASP.NET Core 3 3 npuknanamu va C# mist npodecionanis. Kuis: Haykoswii csit, 2023. 712c.

7. MonynbHe cepenouite s HapdanHs MOODLE. [loctyn 10 pecypcey: https://msn.khmnu.edu.ua/

8. Enexrponna 6ibmioreka yaiBepcutery. JocTyn 10 pecypey: http:/lib.khmnu.edu.ua/

Buxaanau: x.1.1H, nonent Jxymniit B.M.


https://booksit.com.ua/index.php?route=product/manufacturer/info&manufacturer_id=23
https://profbook.com.ua/vydavnytstvo-magnoliya
https://profbook.com.ua/vydavnyctvo-lvivskoi-politehniky.html
https://profbook.com.ua/vydavnytstvo-lira-k
https://profbook.com.ua/vydavnytstvo-lira-k
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

BE3INEKA IHTEPHETY PEUEM

THun JUCHUILTIHA BubipkoBa

PiBenb B0 OCBiTH [Meprmii (6akanaBpChKUA)
MoBa BHKJIaJaHHSA Ykpaincbka

Kinbkicts kpeautiB EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

PesyabTraT HaBuyaHHfA. CTyACHT, SKU YCIIIIHO 3aBEpPIIMB BUBUYCHHS UCIUIUTIHHM, TMOBUHEH: 3HATH
OCHOBHI KOHIICTIIIi Ta MIX0AHU J0 PO3pOOKH Ta BIPOBA/KEHHS HamiMHUX, Oe3neuyHux cucteM [oT; BmiTH
JOCITIJKYBAaTH MOJIEN Ta METOJIW 3a0e3leueHHs HaAiHOCTI Ta O0e3NeKH 1 OIIHIOBAaTH CHCTEMY Ha OCHOBI
IoT, mpoBoAMTH MpolieC TeCTYBaHHS Ta MOLIYKY Bpas3iuBocTed B mpuctposx loT, HamaBaTh pexomenaamii
moA0 1noOyJI0BM Ta BUKOPUCTaHHS arlapaTHUX 3aco0iB Ta MPOTOKOJIB NMPH MPOEKTYBAaHHI HAMIMHHUX Ta
Oe3IeYHuX CHUCTEM [HTepHeT-peuei.

3MicT HaBYAJIBHOI JMCHUILTIHU. IcTOpis iHTEpHETY pedeil. ApXiTeKkTypa i KIIIOYOBI MOMYJ IHTEpHETY
peueil. JlaTumku, KiHIEBI TOYKM 1 cucreMu >kuBieHHs. Creuidika nepenadi JaHUX IHTEpHETY peyei y
Mepexax. bezaporosa nepconanbha mepexa (WPAN) e Ha ocHoBi [P. WPAN 1 WLAN Ha 6a3i [P. Cuctemu
Ta MPOTOKONHM TelieKoMmyHikarlii. loT-mpoTokonyu mepemadi JaHWX BiJ TPAHUYHOTO MPHUCTPOIO B XMapy.
Mapmpyruzarop i nuro3u. besneka intepaety pedeit. Anaromis kibeparak Ha loT-puctpoi. Moaeni 6e3nexn
loT.

3aniaHoBaHa HaBYaJbHA JiAVIBHICTb: KUIBKICTh ayJWTOPHHX TOIWH — HE MeHme 1/3 Bin 3aranbHOI
KIJIbKOCTI TOJMH, K1 3aIUIaHOBaHI JIJI1 BUBUYEHHS JUCIAILIIHH.

MeToau HABYAHHS: CIIOBECHI Ta HAOYHI (JIEKIil); mpakTu4Hi (JabopaTopHi poOOTH); YaCTKOBO-TIOLTYKOBI Ta
iHTEepaKkTUBHI (TIPAKTUYHI 3aHSATTS); MOSICHIOBAIBHO-UIIOCTPATHBHI Ta TOCIIIHUIIBKI (caMOCTiifHa poOoTa).

®opMH OLIHIOBAHHA Pe3y/IbTATiB HABYAHHS 3aXUCT J1a00OPaTOPHUX POOIT, TECTYBaHHS.
®opma ceMecTPOBOro0 KOHTPOJIIO: 3aJIIK.

HagsuaubHi pecypen:

1. J»sBuz Poys, JluBoBmxkHI TexHooril. J{u3aiin Ta iHTepHeT peueii : HaBy. mociOHuK/ J3Bua Poys. Xapkis: «Kumkkouit Ky
«Kny6 Cimettnoro [docyry», 2018. 336 c.

2. TatepHer peuelt U iHAYCTpiadbHAX 1 TYMaHITaApHHUX 3aCTOCYHKIB. Y Tphox Tomax. Tom 1. OcHoBH i TexHouoTIi / 3a pex. B.
C. Xapuenka. XapkiB : HarionanbHuit aepokocMivnmit ynisepcurer XAl, 2019. 547c.

3. BapanoB O. A. IHTepHeT peyeil: TEOPETHKO-METOAOJIOTIUHI OCHOBU NpaBoBoro peryiroBanHs: MoHorpadis. T. 1 : Chepu
3aCTOCYBaHHS, pU3UKH 1 Oap'epu, IpoOIIeMH IPaBOBOTO peryoBaHHs. 2-re Bua. Xapkis: [Ipaso, 2018. 342 c.

4. Lisa  Goeke, Security  Challenges of the Internet of  Things [Emextponnmit  pecypc].  URL:
https://www.theseus.fi/bitstream/handle/10024/128420/Goeke_L isa.pdf?sequence=1

5. Internet of Things (loT). [Enektponnuii  pecypc]. URL:  http://www.cisco.com/c/en/us/solutions/internet-
ofthings/overview.html

6. Internet of Things. [Enexrponnnii pecypc]. URL: https://www.it.ua/ru/knowledge-base/technologyinnovation/internetveschej-
internet-of-things-iot.

7. Internet of things news. [Enexrponnuit pecypc]. URL: http://www.theinternetofthings.eu/

8. loT Overview Handbook. [Enexrponnuii pecypc]. URL: http://postscapes.com/internet-of-things-handbook

9. MonynsHe cepenosuie s Hasuanas MOODLE. Jloctyn no pecypey: https://msn.khmnu.edu.ua/.

10. EnextponHa 6ibmioteka yHiBepcuteTy. JocTyn no pecypey: http://library.khmnu.edu.ua/.

Buxkiaaaau: ct. Bukiamgaud Mocrosuii C.B.


http://www.cisco.com/c/en/us/solutions/internet-ofthings/overview.html
http://www.cisco.com/c/en/us/solutions/internet-ofthings/overview.html
https://www.it.ua/ru/knowledge-base/technologyinnovation/internetveschej-internet-of-things-iot
https://www.it.ua/ru/knowledge-base/technologyinnovation/internetveschej-internet-of-things-iot
http://www.theinternetofthings.eu/
https://msn.khmnu.edu.ua/
http://library.khmnu.edu.ua/

YIIPABJIIHHSA KIBEPBE3IIEKOBHUMMU ITPOEKTAMU

Tun JUcHMILTIHA Bubipkora

PiBenb B0 OCBiTH [Mepmmii (6akanaBpChKUiA)
MoBa BUKJIagaHHA VYkpaincbka

KiabkicTs kpegutiB EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

PesyabraTn HaBuyaHHfA. CTyACHT, SKU YCIIIIHO 3aBEPIIMB BUBUYCHHS IUCIUIUTIHHM, TMOBUHEH: 3HATH
MIPUHITAIIA CYTIPOBOAY CHCTEM Ta KOMIUIEKCIB iH(popMaIiiHoi Ta/abo KibepOe3neku, HOBITHI TEXHOJIOTII B
raimy3i kibepOesmeku Ta 3axucTy iHpopMmalii; BMITH BHKOHYBAaTH aHajii3 1 Kiacu(ikamiio 3aBIaHb
MPOEKTYBAHHS;, aHAJI3yBaTH MPOEKTH 1HPOPMALIMHO-TEICKOMYHIKAIIMHUX CHCTeM 0a3yr4uch Ha
CTaHJAPTH30BAaHMUX TEXHOJIOTIAX Ta TPOTOKOJAX TMepeAadi JaHuX; 3aCTOCOBYBATH METOIU 1 3aco0u
ABTOMATHM30BAHOTO TMPOEKTYBAaHHS BIAMOBIAHI TOCTAaBJICHWM 3aBJaHHSAM 1 [UISAM; JIOCIIIKYBaTH
iHopMarIliiHi CTPYKTYpH 1 00’€KTH 3aXHCTy; OOMpaTH BIAMOBiJHI MOTpedaM 3aMOBHHMKA IHCTPYMEHTH 1
3aco0u iH(pOPMAIIHHUX TEXHOJIOTIH Ta 3aXUCTy iH(OpMalLii Ta pO3pOOIIATH MPOEKTH CUCTEM KibepOe3neKku
Ha OCHOBI NPUHHATHX pillleHb; 3aCTOCOBYBAaTH CTAHIAPTH 1 HOPMATHBHO-METOJIWYHI BUMOTH MIOAO
oopMIICHHSI CYyNPOBITHOT TOKYMEHTAIIii MPOEKTHUX POOIT; BOJOIITH OCHOBHUMH TMOHSATTSIMHU, METOaMHU Ta
IHCTpyMEHTaMH BHKOHAHHS TPOEKTHUX pOOIT; BOJOAITH HaBUYKaMH 300py 1 aHamizy iHdopmarii,
MPUMHATTA pillIeHb 1 BUKOHAHHS IMPOEKTHUX POOIT, OOpMIICHHS CYHNpOBITHOI MOKYMEHTAIlli; BOJOIITH
MOJIOXKEHHSMH CTaHJAApPTIB 1 HOPMAaTUBHO-METOJUYHUX BHUMOT IIOJ0 BUKOHAHHS MPOEKTHUX POOIT B cepi
KiOepOe3neKu 1 opopMIICHHS CyTPOBiTHOT JOKYMEHTAITi1.

3micT HaByaabHOI AucHUILUTiHM. OCHOBHI HAmNpsSMKH 1 3aBJaHHS MPOEKTHUX poOIT B KibepOesmerri.
[TocTaHoBKa 1 yTOYHEHHS BUMOT 3ajadi MPOEKTYBAHHSA. ABTOMAaTH3aIlisl IPOEKTHUX pobiT. Bumoru oo
KOMIUIEKTHOCTI 1 OOpMIICHHS CYMPOBIAHOI 1 3BITHOT JOKyMEHTallii. €1uHa cUcTeMa KOHCTPYKTOPCHKOT
JTOKyMeHTalli. €auHa cucreMa nporpaMHoi qokymMmenTanii. Kamigikariitna po6oTa sik pi3sHOBH] MPOEKTHUX
poOit, eramu 1 3aBAaHHSA MPOEKTHUX POOIT KBamidikaiiiiHoi poOOTH, KOMIUIEKTHICTh 1 OQ)OpMneHH;I
CYIIPOBIJTHOI JTOKyMEHTAIIii. I[06poquH1CTI) BUKOHAHHSI MPOEKTHUX pOOIT 1 O(OPMIICHHS CyNpPOBITHOI
JIOKYMEHTAIlii, OPYITFOTHEHHS PE3yJIbTaTiB BUKOHAHHS IMPOEKTHUX POOIT 1 3aXUCT aBTOPCHKUX IPaB.

3anjiaHoBaHa HAaBYAJbHA JISVIBHICTB: KIUJIbKICTh ayJUTOPHUX TOJMH — HE MeHme 1/3 Bij 3araibHOi
KIJIBKOCTI TOIMH, SIKI 3aIlJIaHOBAaHI 11 BUBUEHHS TUCIIAILIIHHA.

MeToau HaBYaHHS: CJIOBECHI Ta Hao4dHi (JeKuii), mnpakTuuHi (J1abopaTtopHi poOOTH), MOSICHIOBATHLHO-
UTFOCTpATUBHI Ta TOCIITHUIBKI (caMocTiliHa poOoTa).

dopmu OL[iHIOBAHHS Pe3yJIbTATIB HABYAHHS . 3aXUCT JJAOOPATOPHUX POOIT, TECTYBaAHHSI.
dopma ceMeCTPOBOr0 KOHTPOJIIO: 3aTiK.

HagsuaubHi pecypen:

1. IIpoexTyBaHHS KOMIDIEKCHAX CHCTEM 3aXHCTy iH(opmaril: miapyunuk / B. O. Xopomxo, I. M. Ilasnos, 0. 4. Bo6amo, B. b.
Jynvkesuu, 1. P. Onipebkuid, JI. T. [Tapxyus. JIbBiB : BunaBuuurso JIbBiBcbko1 nomitexHiku, 2020. 320 c.

2. Metoau i anropuUTMH 3aXHCTy iHQOPMAIITHAX pecypciB KOMITIOTEPHIX CHCTEM : Hapd. moci6. / B. M. [xymi#, FO. I1. Kisor,
I. B. Mymsp, B. M. Hemryn. XmensHuupkuii: XHY, 2021. 174 c.

3. Merogonoris 3axucty iHpopmaii. Acniektn kibepOesznexku: HaB4anbHUI nociOHuk / .M. I'ynak Ta immi. K.: BupaBHunTBO
HA CB Yxkpainn, 2020. 256 c.

4. TexuiuyHuit 3axuct iH(opMalii B iHGOPMAIIfHUX Ta TeJeKOMyHiKaliiHuX cucrtemax. HaBuaneuuid nocionuk/ I'.I. JlactiBka,
I1.M. HInarap. YepHnismi: YepHiBenbKMii HallioHATHUH yHIBepcuTeT, 2018. 252 c.

5. xyniit B., Kanycrsn M., Knponr 10., Opnenko B., Uemryn B. Mopens creraHocucreMr Ha OCHOBI NMPOCTOPOBHX Ta
(dbopMaTHUX TPUHIMIIB TPUXOBYBaHHA iHGopMamii. MidchapoOnuil HayKogo-mexuiunutl JcypHan «Bumiposarvha ma
06uucI08arbHa mexHika 6 mexunonoziunux npoyecaxy. 2022. Ne 2. C.58-64.

6. Augpomyk O.C., Kmson FO.IT., Opaenko B.C., Yemyn B.M., Koporyw T.M. ®@yHKHiIOHaIbHA peatizailis reHeparopa
KPHIITOKJIIOUIB 3 JDKEpelaMu EHTpomii Juii MOOUIbHOTO OaHKiHTYy. Bichux XmeabHuybkozo HAYIOHATbHOZO YHIGepCcumemy.
Texniuni nayxu. 2021. Ne 1. C. 7-11.

7. Moaynbae cepenosuiie s HaBuanHst MOODLE. Jloctyn no pecypey: https://msn.khmnu.edu.ua/.

8. Enexrponna 6i6mioteka yHiBepcurety. Jloctym g0 pecypey: http://library.khmnu.edu.ua/.

Bukiaga4: kaHauIaT TEXHIYHUX HaYK, MomeHT Yenryn B.M.


https://msn.khmnu.edu.ua/
http://library.khmnu.edu.ua/

Marictp
ABTOMATHU3ALIA TA 3AXUCT OBPOBKHU IH®OPMAIIIL 3 OBMEXXEHUM JOCTYIIOM

Tun JucHuIIiHA BubipkoBa

OcBiTHiii piBeHb Hpyruii (MaricTepcbKuii)
MoBa BUKJIaJaHHS Ykpaincbka

Kinbkicts kpeautiB EKTC 8

®opmu 3100yTTH OCBITH Ouna neHHa

PesyabraTn HaB4yaHHsl. CTyACHT, SKHI YCHIIIHO 3aBEPIIMB BHBYCHHS TUCHUIUIIHU, TOBHUHEH: 3HATH
HOPMaTUBHO-TIPABOBY OCHOBY 00iry iHQopmarlii B YKpaiHi, MpaBOBi IHCTUTYTH Ta OCHOBHI MOHATTS B cdepi
iH(pOpMAaIIHHOT TiSTTBHOCTI; PO3YMITH IiJICTABU Ta MOPSIOK OOMEXESHHS TOCTYIY 10 iH(opMallii, TOBHOBaXECHHS
Cy0’€KTiB, YITOBHOBOKEHIX OOMEXYBAaTH JOCTYII IO TEBHOI iH(pOpMAIIiil; CKIaJaTh OKpeMi MPaBOBi TOKYMEHTH
mig yac poOoTu 3 iH(poOpMallielo 3 OOMEKEHUM TOCTYNOM Ta HAJaHHAM JOCTYNy 10 IyOmiuHoi iH(popmarii;
3MIACHIOBATH aHai3 1 TIAyMaueHHS MPAaBOBUX HOPM, WI0 pPEryiroloTh MOPAIOK 00iry iHdopmarii;
BUKOPHCTOBYBATH 3HAHHS B MPAKTUYHINA AISUTBHOCTI NMPHU PO3B’S3aHHI TUMOBHUX CHUTYalliil; BOJOAITH HABUYKAMHU
poboTu i3 iHpopMaIiiHUMU pecypcamMH Ta BIAKPUTHMH 0a3aMy JIaHUX, TOIIYKY, OOpOOKW Ta y3arajabHEHHS
iHpopmawii 3 BH3HAYEHHAM PIBHA 1i JOCTOBIPHOCTI; BHKOPHCTOBYBAaTH, pPO3pOOJIATH Ta peali3oByBaTU
KOMILIEKCH 3ac00iB 3aXHCTy iH(pOpMaLii 3 0OOMEXKEHUM JIOCTYIIOM B aBTOMATH30BaHHX CHUCTEMaXx; OLIIHIOBATH
3aXUIICHICTh aBTOMAaTU30BaHUX CUCTEM 00poOKH iH(opMmallii 3 00MEKEHUM JTIOCTYIIOM.

3MicT HaBYAJBHOI AUCHMILIIHM. 3araJbHOTEOPETUYHI 3acajy TPAaBOBOTO PETYIIOBaHHA iHopMmamii 3
oOmexxeHUM JocTyrnoM. [IpaBoBHMiA 3MICT MEpCOHANBHUX NaHHUX SK 00’€KTa MPaBOBOi OXOPOHM B YKpaiHi.
Cy4acHi TeHACHIIII BUKOPUCTaHHS iH(popMaIii 3 00MeKXEHUM OCTYIIOM B yCTaHOBaX. OCOOIUBOCTI MTOBOKCHHS
3 iH(opMallier0 3 OOMEKEHUM JOCTYIIOM B IPOIEC MiAIPUEMHUIIBKOT TisubHOCTI. OpraHizamiifHO-IpaBoBi Ta
TEXHIYHI 3aX0/U OXOpOHM iH(opmarii 3 oOMexxeHuM aoctynoM. IOpuanyHa BiANOBINANBHICTE y cdepi 00iry
iHpopmanii 3 oOmexenuM pgoctynoM. CrnocoOu Ta peXMMH aBTOMAaTH30BaHOI 00poOku iHGopMaIii.
ABroMaTu3oBaHi 1HGopMaliiiHI cucTemM, iX Kiacudikamiss Ta ocobmuBocTi. [IpuHiunu 3abe3neueHHs
iH(popMarniiiHOi Oe3rekn B aBTOMATH30BaHUX cucTeMax. CHCTeMH aBTOMAaTH30BaHOi 00poOku iHdopmarii 3
00MEXEeHUM JJOCTYIIOM. 3aXUCT 1H(opMallii B cucTeMax eJIeKTPOHHOTO JOKYMEHTOO0Iry.

3anjiaHoBaHa HABYAJIbHA AiSVIBHICTB: KUIBKICTh ayJJATOPHUX TOIUH — He MeHIIe 1/3 Bij 3araqbHOT KUTBKOCTI
TFOIMH, SIK1 3aIUIaHOBAHI JUI BUBYEHHS IUCIUILIIHUA.

MeToau HABYAHHS: CJIOBECHI Ta HAOYHI (JIeKIii); mpakTu4Hi (;1abopaTopHi poOOTH); YACTKOBO-TIOIIYKOBI Ta
IHTepaKTHUBHI (TIPAKTHYHI 3aHATTS); MOSCHIOBAJILHO-UTIOCTPATHBHI Ta JIOCHITHUIIBKI (CaMOCTiitHa po0oTa).

®opMHu OLiHIOBAHHSI Pe3yJbTATIB HABYAHHSI: 3aXWCT JIA0OPAaTOPHUX pOOIT, Tpe3eHTamis pe3yJbTaTiB
BUKOHAHHS NMPAKTUYHUX 3aBJaHb, KOHTPOJIbHA pOOOTA.

dopma ceMeCTPOBOIro KOHTPOJIIO: 3aTTIK.

HagsuaubHi pecypen:

1. Opranizauis 3axucty iHGopMmarii 3 oOMexxeHrM gocTyrnoM: HaBd. Toci6./A.M. I'y3, LI1. Kacnepcekuii, C.O. Kusize
ta 1. K.: Ham. akag. CBY, 2018. 252 c.

2. Digital technologies: tensions in privacy and data. / Quach, S., Thaichon, P., Martin, K.D. et al. // J. of the Acad.
Mark. Sci. 50, 1299-1323 (2022).

3. Data-science driven autonomous process optimization./ Christensen, M., Yunker, L.P.E., Adedeji, F. et al. //
Commun Chem 4, 112 (2021).

4. Mopnenp Oe3nekd NOUIMPEeHHsT 3a00poHeHol iHdopMmalii B iHQopMaliiiHO-TenekoMyHikaliiianx mepexax/ C.B.
Jlenkor, B.M. [Ixymi#i, O.B. Cemtokos, B.C. Opnenko, A.B. Aramaniok// 30ipHUK HayKOBUX Ipaib BiliCbKOBOTO
iHcTuTyTy KuiBcbkoro HamionanbHoOro yHiBepcuteTy imMeHi Tapaca Lllesuenka. Kuis: BIKHY, 2020. Bum. Ne68. C.
53-64.

5. MonynsHe cepenonuine s Hapuanast MOODLE. [Toctym mo pecypey: https://msn.khmnu.edu.ua/

6. Enextponna 6i0mioreka yHiBepcurery. JJoctyn no pecypey: http:/lib.khmnu.edu.ua/

Buxkaanav: x.1.1., noreHt Opnenko B.C.



https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php

3AXUCT TA MOHITOPUHI' KOMII'IOTEPHUX MEPEX

Tun gucHUNIiHKA Bubipkora

OcBiTHili piBeHb Hpyruii (MaricrepchbKuii)
MoBa BUKJIagaHHA VYkpaincbka

KiabkicTs kpegutiB EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3yabTraTn HaBuaHHs. CTYICHT, SKUW YCIIIIHO 3aBEPIIMB BHBUCHHS JAMCUUIUIIHU, TIOBHHEH: 3HATH
OCHOBHI TOHSTTSI KOMIT FOTEPHUX MEPEXK Ta iX KOMIIOHEHTIB; 3aXUIATH MEPEKHUHN Tpadik Ta 3M1HCHIOBATH
KOHTPOJIb JIOCTYMY 3a JOIMOMOTOI ICHYIOYHX MPOTOKOJIB Ta IHCTPYMEHTIB; pO3pOOJISATH Ta aHaIi3yBaTH
apxiTeKTypy Mepexi, sSiKa BiAMOBiJA€ MiJBUIIEHUM BUMOTraM O€3MEKH; POo3pOoOJIATH MONITHKY Oe3leku Ha
OCHOBI1 MOjIeJIel aTak Ha MEeBHUH 00'eKT (IMIPHEMCTBO); aHAII3yBaTH KOMIT FOTEPHI MEPEXKi 3a IOTTOMOTOI0
IHCTPYMEHTIB JUUIsl ayIUTY Ta MOHITOPUHTY.

3micT HaBYAJBHOI AUCHUIIIHKA. CyJacH] MIIX0IU 10 3aXHUCTy KOMIT IOTEpHUX Mepex. bpanamayepu Ta ix
¢byHknii y 3amadax 3axucTy Mepexx. MDKMepexHi eKpaHu. besneka BiIJaIeHOro  JOCTYITY.
AnmiHicTpyBaHHS Mepex. MepexHi NMPOTOKONIU Ta CIykOu. ApXITEKTypa 3aXUIIEHUX KOMIT IOTEPHHUX
Mepex. [IpoexTyBaHHS Ta MOHTaX 3aXWIICHUX KOMIT IOTepHHX Mepex. [lomituka iHdopmariitHoi 6e3mexu
Mepexi mianpueMcTBa. MeToooris aTak Ha Kowmi FoTepHi Mepexi. Kimacudikariisi atak Ha KOMIT FOTEpHI
Mepexi. AHali3 Ta MOJICIIOBAHHS 3arp0O3 MEPEXKHO1 Oe3MeKkn. AHai3 3aXHUIIEHOCTI KOMI FOTEPHUX MEPEX.
TexHounorii BUSBICHHS aTak B KOMIT FOTEpPHUX Mepekax. MeToau yrpaBiliHHS 3ac00aMi MEPEXKHOI OE3MeKH.
Aynut 6€31eKr KOMIT IOTEPHUX MEPEK.

3anjiaHoBaHa HAaBYAJbHA iSUIbHICTB: KUIBKICTh ayJUTOPHUX TOIWH — HE MeHmie 1/3 Big 3araibHOI
KIJIBKOCTI TOJMH, K1 3aIJIJaHOBaHI JIsI BUBUEHHS JUCLMILTIHY.

MeToau HaBYAHHSI: CIOBECHI Ta HaouHI (JIeKIlii); mpakTU4Hi (JabopaTopHi poOOTH); MOSICHIOBAJIBHO-
UTFOCTpaTUBHI Ta TOCIITHUIBKI (camocTiiiHa poboTa).

®opMu OUHiHIOBAHHS Pe3yJIbTATIB HABYAHHSA: 3aXUCT JJA0OPATOPHUX POOIT, TECTyBaHHS.
®opma ceMecTPOBOr0 KOHTPOJIIO: 3aJTIK.

HasuaabHi pecypeu:

1. TexHonorii 3abe3nedyeHHs1 Oe3meku MepexeBoi iHppacTpykTypu: minpyunux/ B.JI. Bypsuox, A.O.
Anocos, B.B. Cemxo, B.}O. Cokonos, II.M. Cxnanannumii. K.: KYBI', 2019. 218 c.

2. Indopmariitna Ge3neka B KOMI'IOTEpHHX Mepekax: Hadu. moci6./[O.A. CmipnoB, O.K. Konominpka-
Cnob6onentok, C.A. Cmipuos, K.O. bypaBuenko Tta iH.]. KpormuBuunekuii: Bunaseus Jlucenko B.®., 2020.
295 c.

3. Indopmariiina Oe3neka: HaBdanbHui nociOHuk/[FO.4. bobano, I.B. T'opbaruit, M./l. Kicenuunuk, A.II.
bonnapeB Ta iH.]; 3a 3ar. pen. a-pa TexH. Hayk, npod. FO.fl. bo6anma ta n-pa TexH. Hayk, gou. L.B.
I'op6atoro. JIBiB: Bumasaunrso JIbBiBChKO1 omiTexHiku, 2019. 580 c.

4. Research of the Neural Network Module for Detecting Anomalies in Network Traffic/ Y. Klots, V.
Titova, N. Petliak, V. Cheshun, A.-B. M. Salem.// CEUR Workshop Proceedings, 2022, 3156, pp. 378—
389.

5. Real-time monitoring as a supplementary security component of vigilantism in modern network
environments/ V.R. Kebande, N. M. Karie, R. A. Ikuesan// International Journal of Information Technology
volume 13, pages 5-17 (2021).

6. Monynbae cepenosuine it HapyanHss MOODLE. Jloctyn o pecypcey: https://msn.khmnu.edu.ua/

7. Enextponna 6i6mioTeka yHiBepcuteTy. Joctym mo pecypcey: http://library.khmnu.edu.ua/

Bukaangaui: x.1.1., gfouedt Titosa B.1O.


https://msn.khmnu.edu.ua/
http://library.khmnu.edu.ua/

PEBEPC-IH)KUHIPUHI

Tun gucHuNIiHA Bubipkora

OcgiTHiil piBeHb Hpyruii (MaricTepchbKuil)
MoBa BUKJIagaHHA VYkpaincbka

KiabkicTs kpegutiB EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3yabTraTn HaBuaHHs. CTYICHT, SKUW YCIIIIHO 3aBEPIIMB BHBYCHHS JAMCUUIUIIHU, TIOBUHEH: 3HATH
TEXHOJIOTIi Ta METOJIM 3aCTOCYBaHHS 3BOPOTHOI PO3POOKU MPOTPaMHUX 1 TEXHIYHUX CHCTEM BiJIIOBITHO 10
e 1 3aBaaHbp iHGopMalliiiHoi Ta/abo kibepOe3reku, 3axucTy iHGOpMallii TOIIO; BMITH 3aCTOCOBYBaTH
METOAM TPOBEACHHS 3BOPOTHOI PO3POOKM NPOTrpaMHOro 3a0e3NedYeHHs Ta amapaTHUX MPUCTPOIB,
KOMIT FOTEPHHMX CHCTEM 1 MEpeXk, 00’ €KTIB 1 CUCTEM 3aXUCTy 1H(MOpMAITi; BMITH TOCIHIKYyBaTH MIPOTrpaMHUI
KOJ 1 J1aHi; BUKOPUCTOBYBAaTH MPOTpaMHi 3acO0H, sSIKi peai3yloTh OCHOBHI METOIHM PEBEPC-IHKUHIPUHTY;
3IIACHIOBATH aHAaJIi3 MPOrPAMHOTO KOy Ha HAasBHICTh MOMJIMBHX 3arpo3; BHSBISATH IIKiJUIMBE TPOTrPaMHE
3a0e3neueHHs; MPOBOJUTH aHali3 MIKAJTUBUX IPOrpaM, PO3YyMITH TEXHIUHI acHeKTH (YHKIIOHYBaHHS
MIKJIMBUX T[POTpaM; 3MEHIIYBaTH HETAaTWBHI HACTIIKH BiJ BIUIMBY IIKi[UIMBOTO HPOTPAMHOTO
3a0e3neueHHs; BUKOPUCTOBYBATH CyYacHI TEXHOJIOTii MpOrpamMyBaHHS; BUKOHYBaTH BiITBOPEHHS
MIPOrPaMHOTO KOJIy MPOrpaM, HOro AMHAMIYHUHN 1 CTATUYHHUN aHai3, MOIIYK 1 eKCIUTyaTallito Bpa3IinBOCTEH,
aHaJTi3 IIKIJJTUBOTO MPOTPAMHOTO KOIY; IMPOBOJUTH JIOCIIKCHHS, OOpOOIISITH Ta aHANI3yBaTH OTPUMAaHI
CKCTIICpUMCHTAJIbHI JIaHi; BOJOIITH OCHOBHUMH (DyHJIaMEHTAJIbHHUMHU MOHSATTAMH 1 METOJAaMH peBepcC-
IHKUHIPUHTY JUI X BUKOPUCTAHHS B Cy4aCHUX YMOBax, HABUYKAMH 300Dy 1 aHamizy iH(opMarlii; BOJIOAITH
OCHOBHHMM MaT€MaTHYHUM arapaToM Ta IHCTPYMEHTapieM JCKOMIIUIALIT IPOrpaMHOTO 3a0e31CUeHHS.

3MmicT HaBYaIbHOI AUcHUILTIHU. OCHOBU peBepC-1HKUHIPUHTY. 3a/1a4i 3BOPOTHOT PO3POOKH MPOrpaMHUX 1
TEXHIYHUX CHCTeM. [HCTpyMeHTH peBepc-iHKHHIpHHTY. 3BOPOTHa po3poOka amapaTHHX 3aco0iB. PeBepc-
IHKUHIPUHT 1 JTOCIIKeHHS 00’ €KTiB 3aXUCTy. PeBepc-1HKUHIPUHT cucTeM 3axucTy iHdopmalii. 3BopoTHA
po3poOka amapaTHHX 3aco0iB. HuspkopiBHeBe mporpamyBaHHs (acemOiep). [luzacebnepyBaHHS.
Poszmni3zHaBaHHS KOHCTPYKIIIAH MOB BUCOKOT'O ITpOrpaMyBaHHs B acemOiepi. BHyTpimHiii ycTpiil onepartiitHoi
cucremu. WinApi ¢ynkuii. Native momatku. [IporpamyBanus ciry:x0. BinTBOpeHHS MpOrpaMHOTO KOy
nporpaM. JluHamiuauii 1 cratuyHuil anami3z koxy. Shell komu. Metasploit. Ilomryk 1 excruryataiist
BpA3JIMBOCTEN. AHaJI3 MIKIAJIMBOTO MPOTPAMHOI0O KOJTY.

3amiaHoBaHa ayqUTOPHA Po00TAa: KUIBKICTh ayAUTOPHUX TOJAUH — HE MeHIe 1/3 Bia 3arainbHOT KUTBKOCTI
TOJMH, SIK1 3aIIaHOBaHI IJI1 BUBYEHHS JUCIHUILIIHH.

MeTtoau HaBYAHHSI: CIIOBECHI, HAOYHI Ta IHTEPaKTUBHI (JieKkuii); mpakTuuHi (Ja00paTopHi pOoOOTH);
MOSICHIOBAJIbHO-1TFOCTPATUBHI Ta IOCIITHUIBKI (caMOCTiiiHa poboTa).

®opmu oL[iHIOBAHHS Pe3yJIbTATIB HABYAHHS: 3aXUCT JIAOOPATOPHUX POOIT, TECTYBAHHS.
dopma ceMeCTPOBOr0 KOHTPOJIIO: 3aTiK.

HaguaabHi pecypcu:

1. Andriesse D. Practical Binary Analysis. Build Your Own Linux Tools for Binary Instrumentation, Analysis, and
Disassembly. San Francisco : No Starch Press, Inc., 2019. 460p.

2. Bratus S., Matrosov A., Rodionov E. Rootkits and Bootkits: Reversing Modern Malware and Next Generation
Threats. San Francisco : No Starch Press, Inc, 2019. 450p.

3. Busetti, S. Causality is good for practice: policy design and reverse engineering. Policy Sci (2023).

4. Bulazel A. Reverse Engineering Windows Defender’s JavaScript Engine. REcon Brussels, 2018. 147p.

5. Bulazel A. Reverse Engineering Windows Defender's Antivirus Emulator. REcon Brussels, 2018. 225p.

6. Ma, R., Zheng, H., Wang, J. et al. Automatic protocol reverse engineering for industrial control systems with
dynamic taint analysis. Front Inform Technol Electron Eng 23, 351-360 (2022).

7. MonyneHe cepenosuie st HapuanHss MOODLE. Jloctyn no pecypey: https://msn.khmnu.edu.ua/.

8. Enexrtponna 6i0mioreka yHiBepcurery. Joctyn no pecypey: http:/library.khmnu.edu.ua/.

Bukiaagau: x.T.H., joueHt Yemyn B.M.


https://msn.khmnu.edu.ua/
http://library.khmnu.edu.ua/

CUCTEMMU BE3IIEKH ITPOI'PAM TA JAHUX

Tun gucHuNIiHA Bubipkora

OcgiTHiil piBeHb Hpyruii (MaricTepchbKuil)
MoBa BUKJIagaHHA VYkpaincbka

KiabkicTs kpegutiB EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3yabTraTn HaBuaHHs. CTYICHT, SKUW YCIIIIHO 3aBEPIIMB BHBYCHHS JAMCUUIUIIHU, TIOBUHEH: 3HATH
3arajibHi BiJJTOMOCTI IPO 3aXKCT MPOTpaM Ta JaHUX, METOAH Ta 3ac00M 0OMEXKEHHS JOCTYITY JI0 IPOrpam Ta
naHuX, Kiacudikaiiro 3arpo3 indopmariii Ta Mipu IpOTUIIT, KiacudiKaIio Ta 0COOIUBOCTI KOMIT IOTEPHUX
BipyciB; Kiacu(]ikyBaTH, 1AEHTH(IKYBaTH 1 3axXHUINATH MPOrpaMHi cucTeMH 00poOku iH(opMmarii Big
HECaHKI[IOHOBAHOTO JIOCTYIly Ta KOMIT FOTEPHHX BIpYCIB; 3aXuIaTd 1H(GOpPMAII0 IEePCOHAIBHOTO
KOMIT'I0T€pa Ta po3pobJeHe mporpamMHe 3a0e3leueHHs; pO3pOOJATH MPOTPaMHI CHUCTEMHU YIIPaBIiHHS
JOCTYTIOM 1 3axucToM iH(popmarlii; aHamizyBaTH, BHOMpATH Ta KBaldi()iKOBAaHO 3aCTOCOBYBATH 3acoOH
3abe3neueHHs iHpopManiiHOi Oe3nmeKky 1 HUTICHOCTI JaHUX BIAMOBIAHO /0O CTBOPIOBAaHMX HPOrPAMHHX
CHCTEM

3micT HaB4aJabHOI qucnumTiHg. CydacHi TexHouorii 3a0e3neyeHHs Oe3neku nporpam Ta AaHux. besneka
30epiraHHs JaHUX B CyYacHHX olepauiiHux cucremax. Llentpu 3abe3neueHns Oe3nexu. CUCTeMH aHaNi3y
3aXUIICHOCTI OmepaliifHux cucrteM. besneka BigganeHoro A0CTyIy 0 cepBepiB 0a3 gaHux. [nmeHTudikamis
Ta ayreHTH(iKamis KopucTyBadiB. Mojeni pO3MOBCIOKEHHS MPOrpaMHOro 3ale3nedeHHs. Meroau Ta
3aco0u OOMEXEHHS [OCTyIly 10 MporpaM Ta JaHuX. MeToaM Ta 3aco0M 3aXHCTy IPOTrPaMHOro
3a0e3nedeHHs. 3axHCT MpOorpaM Bill HECAHKIIOHOBAHOTO BHUKOpHCTaHHSA. OcoOmMBOCTI  31maMy
AaBTOMATU30BAaHUX CHCTEM Ta MPOTPAMHOTO 3a0€3IeUEeHHS.

3anjiaHoOBaHa HAaBYAJIbHA JiSUIBHICTB: KIIBKICTh ayJUTOPHUX TOJWH — HE MeHme 1/3 Bij 3arambHOI
KIJIbKOCTI TOJMH, K1 3aIUIaHOBaHI JIJI1 BUBUYEHHS JUCIAILIIHH.

MeTtoau HaBYAHHSA: CJIOBECHI Ta HAOYHI (JIEKIlii); TpakTH4YHI (JlaOopaTopHi pOOOTH); TOSCHIOBAILHO-
UTFOCTpaTUBHI Ta JOCIITHUIBKI (CaMOCTiitHa poOoTa).

@opMu OLHIOBAHHS Pe3yJbTATIB HABYAHHS: 3aXUCT Ja0OpaTOpHUX POOIT, TECTyBaHHs, KOHTPOJIbHA
pobora.

<I)0pMa CEMECTPOBOI0 KOHTPOJIIO: 3aJIiK.

HaguaabHi pecypcu:

1. Besneka mporpam Ta gaHux: HaBdu. noci0./ B.A. [lem'snenko, FO.A. KysnemoBa. — Xapkis: Har.
aepokocM. YH-T iM. M. €. J)KykoBcrkoro «Xapkis. asiail. iH-», 2021. 95 c.

2. Head First. IlporpamyBanns Ha JavaScript/ E. ®@pimen, E. Pob6con. Ilep. I'. Sky6oBcrka. K.: ®abyua,
2022. 672 c.

3. Core Java, Volume I: Fundamentals, 12th Edition/ Cay S. Horstmann. Oracle Press, 2021. 889 p.

4. Lenhard, T.H. (2022). Data Protection and Data Security. In: Data Security. Springer, Wiesbaden.

5. A key review on security and privacy of big data: issues, challenges, and future research directions./
Demirol, D., Das, R. & Hanbay, D. // SIViP 17, 1335-1343 (2023).

6. 3akoH Ykpainu “IIpo 3axuct indopmariii B aBTomatuzoBaHux cucremax’’ Bix 05.07.1994.

7. Monynbhae cepenouine a1t HaBdanus MOODLE. Jloctyn mo pecypcey: https://msn.khmnu.edu.ua/

8. Enexrponna 6i0mioreka yHiBepcutery. Jloctym no pecypey: http:/lib.khmnu.edu.ua/

Buxnanau: x.1.4H., noreHt Opnenko B.C.
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®YHKIIMHA BE3NEKA IHOOPMAILIMHUAX TA KOMIT'IOTEPHUX CUCTEM

Tun gucHuNIiHA Bubipkora

OcgiTHiil piBeHb Hpyruii (MaricTepchbKuil)
MoBa BUKJIagaHHA VYkpaincbka

KiabkicTs kpegutiB EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3yabTraTn HaBuYanHs. CTy/IEHT, SKMW YCHIIIHO 3aBEPIIUB BUBYCHHS TUCIMIUTIHM, TIOBUHEH: 3HATH SIK
OIIIHIOBAaTH BiJIMOBOCTIMKICTh Ta JKMBYYICTh 1H(OPMALIMHUX Ta KOMI'IOTEPHUX CHUCTEM; PO3PAXOBYBATH
IHTEHCHUBHICTh B1JIMOB KOMIIOHEHTIB 1HPOPMAIIHHUX Ta KOMITFOTEPHUX CHUCTEM; TPOEKTYBATH 3aX0JIH 100
MiBUIICHHS BIIMOBOCTIHKOCTI Ta JKMBYYOCTI CHCTEM; BHUKOHYBaTH aHali3 iHQOpMAaLIHHUX Ta
KOMITFOTEPHUX CHUCTEM 3 TOYKH 30PY iX BIIIMOBOCTIMKOCTI Ta KUBYUYOCTI 1 pO3pOOJIATH PEKOMEHAAITIT 1100
MOKpAIIEHHsI WX TOKAa3HUKIB, OIIHIOBAaTH €(QEKTUBHICTh 3alUIAHOBAHUX 3aXOJIB IOJO IiJBUIICHHS
B1JIMOBOCTIMKOCTI Ta JKUBYYOCTI CUCTEM.

3micT HaBYaAbHOI AMCHUIUIIHKA. OCHOBHI BUMOTH 110 (QYHKIIHHOI OE3MEKH KOMI'IOTEPHUX CHCTEM 1
Mepex. BinMoBH iHpoOpMaLiiHUX Ta KOMI'TOTEPHUX CUCTEM: BHIH, IPUYMHU, HACTIAKK. MeToau Ta Moaemi
OLIIHKH BiIMOBOCTIMKOCTI iH(OpPMALiMHUX Ta KOMIT'IOTEPHUX CHCTEM. AHaNi3 PU3UKIB Ta IUJIaHyBaHHS
3axOJiB 3 MiABUIIICHHS BIIMOBOCTIMKOCTI Ta )KMBYYOCTi CUCTEM. 3aXO/H 3 MiJBUIICHHS BIIMOBOCTIHKOCTI Ta
KHUBYUOCTI 1H(QOpPMALIMHUX Ta KOMI'IOTEPHHX CHCTEM: Pe3epBYBaHHs, NyOJIOBaHHS, MapajelibHa poOoTa,
MOHITOPUHT TOmO0. MeToau Ta 3aco0M MIarHOCTUKH Ta YCYHEHHsS BiAMOB. MOHITOPHHT Ta KOHTPOJb
BIJIMOBOCTIMKOCTI iH(QOpMAIlIMHMX Ta KOMITHOTEPHUX CHCTeM. BigHoBIeHHS iHQOpMaliiHKX Ta
KOMI'IOTEPHUX CHUCTeM Ticis BiAMOB. TecTyBaHHS iH(QOpMaliiHMX Ta KOMITIOTEPHHX CHUCTEM Ha
BiJIMOBOCTIHKICTh Ta X HUBYYicTh. Di3MuHa Oe3meKka KOMI'IOTEPHUX CHCTEM 1 Mepexk. 3aXHCT BiJl BIpYCiB,
XaKepChKMX aTak Ta IHmMX 3arpo3. HopmarmBhHa 0Oaza ¢yHKmiiHOT Oe3nekn I1HPOpMamiiHUX Ta
KOMIT'FOTEPHHUX CHCTEM.

3anjiaHoBaHa ayIMTOPHA Po0OTAa: KUIbKICTh ayIUTOPHUX TOJUH — HE MeHIe 1/3 Bin 3araibHOi KiJTbKOCTI
TOIMH, sIK1 3aIIaHOBaHI I BUBYEHHS JUCLUILIIHH.

MeToau HABYAHHS: CIIOBECHI Ta HA0UHI (JIEKIi1); MpakTU4Hi (J1TabopaTopHi poOOTH Ta MPAKTHYHI 3aHSTTS);
MOSICHIOBAJIbHO-UTIOCTPATUBHI Ta JOCIIIHUIBKI (CaMocCTiiiHa po0oTa).

@®opMH OLIHIOBAHHSI Pe3yJbTATIB HABYAHHSA: 3aXUCT JaOOpaTOPHUX pPOOIT, Mpe3eHTallis pe3yJbTaTiB
BUKOHAHHS MPAKTUYHUX 3aBJIaHb, TECTYBAaHHS.

<I)0pMa CEMECTPOBOIo KOHTPOJIIO: 3aJIiK.

HaBuaabHi pecypcu:

1. Ilpunnunu QyHkOiiiHoi Oe3mexkn komm'torepHux cucrem/ Jx. Cwmit, M. Tapcia. Ilep. O. Kosamsopa. K.:
Bugasumirseo "Texnika", 2019. 320 c.

2. XKusyuictpe inpopmamniiHux cucteM: Metonu Ta npaktuka/ JI.B. Boiiko, I.C. Kinimenko, O.0. Hynsra. K.: TOB
«Kapagsenay, 2019. 256 c.

3. Method of Ensuring the Failure Resistance of Specialized Information Technologies/ Mykola Stetsyuk, Antonina
Kashtalian, Andrzej Kwiecien, Oleg Sachenko// CEUR Workshop Proceedings, 2022, 3156, pp. 437-451.

4. Metonu 3abe3nedeHHs] BiIMOBOCTIHKOCTI, KUBYYOCTI Ta 3aXMCTy iH(opmalii creuianizoBaHUX iHQOpMAIiiHNX
TEXHOJIOTI B YMOBax BIUIMBIB 3JIOBMUCHOTO Tmporpamuoro 3abesneueHas/M. Cremok, A. Kamranbsn// Computer
Systems and Information Technologies, 2022, (1), pp. 36-44.

5. ApxitekTypa creniainizoBaHux iHGOPMaLiHHUX CHCTEM 3 BpaxyBaHHSIM BHMOT >KHBYUYOCTi Ta BiIMOBOCTIHKOCTI B
YMOBaXxX BIUTMBIB 3JI0BMHUCHOTO TiporpaMHoro 3abesneuenns/ M. B. Crerrok, A.C. Kamrraness, B. 1.
I'pnbuHuyk// BuMiproBanibpHa Ta 00UYHCITIOBAIbHA TEXHIKA B TeXHOJOT UHIX mporecax. 2020. Ne 2. C. 70-78.

6. MoxayneHe cepenosuiie s HaBuanass MOODLE. loctyn o pecypcy: https://msn.khmnu.edu.ua/

7. Enextponna 6i0mioreka yHiBepcuretry. Jloctyn 1o pecypey: http://library.khmnu.edu.ua/

Bukaagaui: 1.¢., cr. Buknagau Creurox M.B.
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OUPPOBA KPUMIHAJIICTUKA

Tun gucHuNIiHA Bubipkora

OcBiTHili piBeHb Hpyruii (MaricrepchbKuii)
MoBa BUKJIagaHHA VYkpaincbka

KiabkicTs kpegutiB EKTC 8

®opmu 3100yTTH OCBITH OuyHa geHHa

Pe3yabraTn HaBuyaHHsA. CTYICHT, SKAW YCIIIIHO 3aBEPIIMB BHBUCHHS JUCUUIUIIHU, TIOBUHEH: 3HATH
TEOPETUYHI OCHOBM 1 cydacHi iH(opMamlilHi TEXHOJOTii aHalizy Ta 300py HU(POBOi KpUMIHAIICTHYHOI
iH(opmMarlii; BMITH 3aCTOCOBYBAaTH METOAM ITU(GPOBOI KPUMIHATICTUKH; JAOCIIIKYBAaTH JaHI 1 BU3HAYHUTH
JDKepesia IaHuX; BMITH OTPUMYBATH 1 ONUCYBATH MU(POBI JOKA3M; 3aCTOCOBYBATH CIIOCOOM ayTeHTH(]iKarii
nupoBUX JI0Ka3iB; BMITH TOPIBHIOBATH 1 3iCTaBUTH LHU(POBI JTOKa3W 1 TPAAUIIKHI TOKa3H IS
BCTAHOBJICHHS BIJMIHHOCTEH MK HMMH; BHUKOPHCTOBYBAaTH 1 KPUTHYHO aHaJi3yBaTH MOJEJI IPOIIECIB
UppPOoBOi KPUMIHATICTUKH; 3aCTOCOBYBATH HAIlOHAJIBHI Ta MDKHApPOJIHI pEryimoodi akTu B cdepi
iHpopmMmariifHoi Oe3meKr JyIsi PO3CIiIyBaHHS BHYTPIIIHIX Ta 30BHINIHIX IHIWACHTIB; 3aCTOCOBYBATH
CTaHJAPTH 1 IepeOBi MPAKTUYHI METO/H, IO CTOCYIOThCS HU(POBUX J10Ka3iB B U(POBiH KpUMIHATICTHIIL;
BOJIOAITH OCHOBHUMH MOHSATTAMHU, METOJAaMU Ta IHCTpyMEHTamMH IU(GPOBOT KPUMIHATICTUKH, BOJOHITH
HaBMYKaMu 300py 1 aHamizy nudpoBoi KpuMiHATICTUYHOI iH(opMarii, cmocobamu ayTeHTH(IKALii
nu(poBUX IOKA3iB; BOJOJITH YMIHHSAM CaMOCTIHO ONAHOBYBAaTH HOBI METOAUM Ta TEXHOJOTIi
pO3CITiTyBaHHS KiOEP3JIOUHHIB Ta 3aI100IraHHs KiOep3JI0UHHAM.

3mict HaByajabHOi AucuuMmainu. OcHoBu 1udpoBoi KpumiHamicTuku. LludpoBa KpuMiHamicTHKA
omepaniiinux cuctem. Komm'torepHi 3mounHM Ta iHOUAEHTH. PoscmigyBaHHS 1HQPOBUX 3IIOUYMHIB.
OmnepatuBHO-pO3IIyKOBI 3axoam 1 cmigui nii. 30ip 1 ximacudikamiss nokasziB. ExcmepTtmsa mokasis.
MixHapoHa opraHizalist 3 KOMIT IOTEPHUX J10Ka3iB. BUKOpHUCTaHHS HOPMAaTHBHO-IIPABOBOTO 3a0€3MCUeHHS
B IU(POBiil KPUMIHATICTHIII.

3anjiaHoBaHa ayIMTOPHA Po0OTAa: KUTBKICTh ayIUTOPHUX TOJUH — HE MeHIe 1/3 Bim 3araibHOI KiJTbKOCTI
TFOJMH, SIK1 3aIIaHOBaHI IJI1 BUBUEHHS JUCLHUILIIHH.

MeTtoau HaBYAHHSI: CIIOBECHI, HAOYHI Ta IHTEPaKTUBHI (NeKuii); mpakTuuHi (JabopaTopHi poOOTH);
MOSICHIOBAJIbHO-1TFOCTPATUBHI Ta IOCIIITHUIBKI (caMocTiiiHa poboTa).

®opmu oLiHIOBAHHS Pe3yJIbTATIB HABYAHHS: 3aXUCT JIAOOPATOPHUX POOIT, TECTYBaHHS.
dopma ceMeCTPOBOr0 KOHTPOJIIO: 3aTiK.

HaguaabHi pecypcu:

1. Digital Forensics Basics: A Practical Guide Using Windows OS/ Edited by Nihad A. Hassan. New York,
2019. 335 p.

2. BusBneHHs Ta po3ciigyBaHHs KiOep3JI04YHMHIB: HaBUaIbHO-MeToAMuHMN nocioHuk/O.A. Camoiinenko. Oneca,
2020. 112 c.

3. Kibep3nounnu B YkpaiHi (KpuMiHaIbHO-IIpaBOBa XapakrepucTtuka): HaBu. mocid. Jlympk: CIIJ] agsx XK. B.
npykapus «Bonuabnonirpadgy ™, 2019. 304 c.

4. Digital Forensics / Edited by André Arnes. John Wiley & Sons Ltd, 2018. 336 p.

5. Cybercrime: University Module Series, Teaching Guide/ United Nations Office on Drugs and Crime. Vienna,
United Nations, Doha Declaration, 2019. 453 p.

6. Hemdan, E.ED., Manjaiah, D. An efficient digital forensic model for cybercrimes investigation in cloud
computing. Multimed Tools Appl 80, 14255-14282 (2021).

7. Solanke, A.A., Biasiotti, M.A. Digital Forensics Al: Evaluating, Standardizing and Optimizing Digital
Evidence Mining Techniques. Kiinstl Intell 36, 143-161 (2022).

8. MonaynbHe cepenonuiie st HaBuanHss MOODLE. [loctym no pecypey: https://msn.khmnu.edu.ua/.

9. Enextponna 6i0mioteka yHiBepcurety. Jloctym no pecypey: http://library.khmnu.edu.ua/.

Bukiagay: x.T.H., qoueHt YemyH B.M.
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