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YKINAOAMUI:

CIMKIH OnekcaHgp, kaHanaaTt TEXHIYHUX HayK, npodyecop, npodecop
Kadpeapwn aBTomMaTtmaalii, enekTpo- Ta po6OTOTEXHIYHUX CUCTEM;

CYBOTIH Oner, kaHomMaaT TEXHIYHUX HAYK, AOLIEHT, AOLEHT Kadeapu
aBToMaTu3auil, enekTpo- Ta pobOTOTEXHIYHMX CUCTEM.

Y3rog>XXeHO:
[[apaHT OCBITHLOI Nporpamu
«IHTenekTyanbHi cuctemun ynpaBniHHS

Ta po6OTOTEXHIYHI KOMMMEKCU B MipHNYO-
MeTanyprintHoMy BUPOBHULITBI» Onekcin KOMOMAH

3ATBEPOXEHO

3aBigyBay kadenpu Onekcih KOMDPMAH



1 3ATrAIbHI MONOXEHHA

Onuc Kypcy. 3 MOMEHTY NosiBU KOMMN'IOTEPHI MepeXxi rpatoTb Aeaani binbLuy posnb
B Garatbox 06nacTax — noyMHarum 3 ApidHMX NiANPUEMCTB i OKpeMmx Niapo3ainis
BENMKNUX KOMMAHIA, OO0 OXOMMEHHS KiNbKOX NiANpMEMCTB ranysi i HaBiTb 06'€gHaHHS
ranysen. TexXHiYHi pilleHHs, WO BMKOPUCTOBYIOTLCH, [O3BONAIOTL B Mepexax byab-aKkmx
MacwTabis, Big ManeHbKNX Mepex OO0 foKanbHUX Mepex NignpueMcTB i perioHanbHmUX
Mepex, 3abe3neynTn MakcumarnbHy edqEKTUBHICTb BUKOPUCTaHHA 064YMCnioBanbHOI
TEXHIKM, WO CTaHOBUTb €AMHE cepenoBulle Ans iHopMauinHux cuctem Byab-sKoro
CTyneHs ckrnagHocTi. baratopiBHeBi po3nogineHi cuctemu ynpaerniHHSA BUPOOHUYMMUK
TEXHOMOrYHNMM Ta OpraHi3auinHUMM KOMMNEeKCaMn NpautooTb 3aBAsikM KOMM IOTEPHO-
iHTerpoBaHoMy ynpasniHHO. B gaHui 4yac obuncnioBanbHi Mepexi ckrnagatTb OCHOBY
BCi€l iH(opMmaUinHOT CTPyKTypu 6GaratbOX KOMMaHin i ToMy Bce 4acTiwe poboye
cepeaoBuLle CTae HeMucnuMmMm 6e3 BUKOpUCTaHHA Mepex komn'totepiB. OcobnumeicTio
KYpCy € akUEeHT Ha MOXMMBOCTI, WO HagakwTbcsa 3acobamu posnoaineHol obpobku
iHpopmauil y KOMM'IOTEPHUX Mepexax Ta YMOBWU, SAKi MawTb OyTu BUKOHaHI Ans
OTpMMaHHA MakcuManbHOI Bigadadi Bif X BUKOPUCTaHHA. «Mepexi Ta NpoTOKONn cuctemMm
asTomaTtum3sauii» (MIMCA) — BubipkoBa HaBYanbHa gucuunsiiHa Ansa ocBiTHbO-NPOgECiNHOI
nporpamn «lHTenekTyanbHi cCUCTEMM YyNpaBfiHHA Ta POOOTOTEXHIYHI KOMMMEKCUM B
ripHMyo-meTanyprinHomy BUPOOHMUTBI». OTpuMaHi 3HaHHA OyayTb KOPUCHUMW Ans
BUPILLEHHA 3aJad ynpasfiHHA TEXHOSOriYHMMK npouecamm Ha 6asi npoMMcrnoBuMX
noKanbHUX Mepex Ta Npu 3acTocyBaHHI NPOTOKONIB i cTaHAapTiB 06MiHY iH(pbopmaLieto B
cucTeMax aBToMaTtmsauii BUpoGHNYMX NpoLieCiB.

Bumoru:

— HasiBHICTb ©a30BOI MiAroTOBKM Ha piBHI GakanaBpa 3 BULWOI MaTemMaTUKn Ta
disunku;

— HasiBHICTb 6a30BMX 3HaHb 3i CneuianbHOCTI: CUCTEMHUIM aHani3, iHhopMaLinHi
Mepexi, NPOeKTYBaHHA CUCTEM aBTOMaTu3aLil, €eNeKTpOoHika Ta MikponpouecopHa
TexHika, MexaTpoHika Ta poboToTexHIKa;

— MaTeMaTU4yHi 3HaHHA Ta HaBW4kK: AudbepeHuianbHe Ta iHTerpanbHe
obumcneHHs, QyHKUil 6aratb0x 3MiHHUX;

— nigrotoBka 3 iHdopmMaTukn: BukopucTaHHa Microsoft Word, Excel ta Visio,
6©a30Bi 3HAHHA 3 anropuTMi3auii Ta NporpaMmyBaHHS;

— HasiBHICTb koprnopaTtMBHOro obnikoBoro 3anucy @mipolytech.education,
Microsoft Teams;

— HasiBHiCTb ocobuctoro noriHy Ta naponto B Moodle (ons oTpumaHHs abo
MOHOBIIEHHSA CMif 3BEPHYTUCA OO KypaTopa rpynm).

MporpamHi pe3ynbTaTn HaB4YaHHS.

— 3[aTHICTb NPOBEAEHHSA OOCNIAXKEHb Ha BiAMNOBIOHOMY PiBHI;

— 34aTHICTb 40 abCTPaKTHOrO MUCIEHHS, aHanidy Ta CMHTe3Yy,

— 3QaTHICTb 3acTOCOBYBaTM CheuianisoBaHe nporpamHe 3abe3neyeHHs Ta
uMdpoBi TEXHOMOrII ANs PO3B’AA3aHHSA CknagHuMX 3agad i npobnem aBTomartmsauii Ta
KOMMN'IOTEPHO-IHTErPOBAHUX TEXHOSOTIN;

— 3[0aTHICTb PO3pobnaTn PyHKUIOHANbHY, TEXHIYHY Ta iHPOpMaLinHy CTPYKTYpYy
KOMM'IOTEPHO-IHTENPOBAHNUX  CUCTEM  YMpaBfiHHA  OpraHi3auiHO-TEXHOSOrNYHUMU
KOMMIieKcaMm i3 3aCTOCYBaHHSAM MepexeBux Ta iHpopMaLinHUX TEXHOSIOrN, MporpamMHo-
TEXHIYHUX  KEpPYHUMX  KOMMSEKCIB, MPOMUCIOBUX  KOHTPOMEpPIB, MeXaTPOHHUX
KOMMOHEHTIB, pOBOTOTEXHIYHMX NPUCTPOIB Ta 3acobiB NMOANHO-MALLMHHOIO iHTepPdeNnCy;

— 3[aTHICTb AoCcnifXyBaTu Ta ekcnnyaTtysBaTu cCUCTeMU aBToMaTtu3adii B ripHU4Yo-
MeTanyprintHoMmy BMPOBHWULUTBI, pO3pOobNATU anropuTMU Ta NPOrpamHi 3aCTOCYHKM Ans
B3aeMofil MK piBHAMU ynpaBIiiHHA.



OpraHi3audis Kypcy, chbopmMu Ta MeToAU HaBYaHHS.

OcsiTHin npouec 6yayeTbca sk KOMGiHaUiA MeEKUin Ta CaMOCTIMHOIO BUBYEHHS
HaBYanbHOro matepiany Ha nnatcgopmi Moodle — 3 ogHoro 60Ky, Ta NPaKTUYHUX 3aHATb
3 OnaHyBaHHSAM HaBMYOK PO3B’A3aHHA 3a4ay Ta NporpamHoi 06pobku ix pesynbraTie — 3
iHWOrO.

BigBigyBaHHs neKUiMHMX 3aHATb € OaxaHwm, oAHak He O060B’A3KOBUM; Bi
CTYOEHTIB OYiKyETbCA O3HAWMOMIIEHHA 3 MaTepianoMm nepepq rekuiel, Wo [O03BONUTb
nobyaoyBaTn rnekuiiHe 3aHATTS Yy BUrMSAi CNOSyYeHHA MOSICHEHb BUKNagada Ta
00roBoOpeHHs NPobEMHNX NMUTaHb, SIKi BUHUKM NPY NiAroTOBLi 40 NeKLii.

MpakTnyHi 3aHATTA nepeabadatoTb po30ip TEOPETUYHMX Ta NPAKTUYHUX NUTaHb 3
BMBYEHHs CcrnocobiB Ta 3acobiB NPOEKTyBaHHSA, po3pobkM Ta MOAENoBaHHSA
KOprnopaTUBHUX 0BYUCHIOBAIbHUX MePEX 3 3aCTOCYBaHHAM creLiaribHOro NporpamHoro
3abesneyveHHs 3 BinbHO niueHsieto NetCracker Professional.

OkpiMm pobOTK Ha MPAKTUYHMX 3aHATTAX 3000yBayvyy HeoOXxigHO Gyae BUKOHATU
iHOMBIOyanbHe 3aBAaHHA Ta MOAYIIbHI KOHTPOMbHI poboTU y TEPMiHM, BCTAHOBIEHI Y
po3aaini «Poanogin 6anie 3a KOHTPONBHUMM TOYKaMK Ta rpaduik iX BUKOHAHHS.

3 ypaxyBaHHsIM NOTOYHOI CMTYyaUil Bi y4aCHUWKIB OCBITHbOrO NMpoOLeCy OYiKyeTbCSA
BUKOHAHHA BUMOr ©e3nekn npu curHani «losiTpsHa TpmBora», CaHKUil 3a 3anueHHs
3aHATTS abo HeABKY Ha 3aHATTSA He 3aCTOCOBYHOTbLCS.

OnuioHanbHO AOCTYNHI iHAMBIQYanbHI Ta rPynoBi KOHCYNbTALil, ki NPOBOAATLCS 3
METOK OOMNOMOIrM CTyAeHTaM Y BUKOHAHHI X CaMOCTIMHUX 3aBOaHb Ta PO3’ICHEHHS
OKpPEMUX PO3A4iNiB TEOPETUYHOrO Ta MPAKTMYHOro Martepiany. 3 BuKNagademM MOXHa
3B’513aTUCA Yepes eNlekTPOoHHY NoLwTy, B YaTi abo B nepcoHarbHi po3amosi B MS Teams.

MoBa oOCBITHLOro npouecy: VYKpaiHCbka, aHrnincbka (OKpeMi mkepena
nitepatypu, pakTonoriyHa Ta iHwa iHopmauis).



2 HABYAJIbHA MNMPOIrPAMA

HucyunsiHa € subipkoguM KOMIOHEHMOM OC8IMHbLOI rpogpamu

3micmoeuti Modynb 1. OCHOBHI NPUHUUNU KOMI'OMEepPHOo-iHmMeapoesaHo20
ynpaeJsiHHs1

Tema 1. OCHOBHiI NOHATTA Ta BU3HAYEHHS.

BBeneHHA B KOMM'IOTEPHO-iHTErpoBaHe ynpasniHHA, PO3BUTOK Ta TeHAeHLUIl.
OcCHOBHI BM3Ha4YeHHS Ta 3arasnbHi NOMOXeHHS. ABTOMaTU30BaHi CUCTEMU yNpaBniHHS, 1X
BMAW Ta CTPYKTypa.

O6uucntoBanbHi Mepexi, iX Bnan ta xapakrepuctnki. Komn'totepHo-iHTerposaHa
ACY, BuaineHHs dYHKUiOHanNbHUX PiBHIB 3 ypaxyBaHHAM 3HAYeHHSA iHopMauiiHOI
iHTerpauii.

Tema 2. CTpyKkTypa i cknapg iHTerpoBaHoi ACY.

ABTOMATM30BaHi CUCTEMM YMNpaBMiHHA TexHonoriyHuMmmn npouecamm (ACYTI).
OcHoOBHiI xapakTtepuctukn cuctemun. [pusHadeHHs cuctemn. CTBOPEHHSI CUCTEMM.
dyHKUii cuctemun. Cknag cuctemu. CTpyKTypa CUCTEMMN.

3abesnedyeHHa cuctemu. OpraHizaudivHe 3abesnevyeHHs - QYHKUiOHaNbHa,
TEXHiYHa Ta opraHizauinHa ctpyktypa ACYTT], iHCTpyKUiT Ta pernamMeHT ans nepcoHany
Ta kKopucTyBauiB. |H(opmauinHe 3abesnedeHHss. MatemaTudyHe 3abesneyeHHs.
JTinrBictnyHe 3abesnedeHHs. MeTponoriyHe 3abe3neveHHs. [JopaTkoBe 3abe3neyeHHs
ACYTI1 — eproHoMiyHE, MeTOANYHE 3abe3neYyeHHs, NnpaBoBe 3abe3neyvyeHHs.

Tema 3. 3aco6u iHTerpauii ACY.

dyHKUiOHanbHa iHTerpauisa. lHdopmauinHa iHTerpadis. lNporpamHa iHTerpadisi.
TexHiyHa iHTerpauia. ObuncnioBanbHa mepexa B ACYTTT.

dyHkuioHanbHa cTpyktypa ACYTIT: HwxHin piBeHb Control Level; piBeHb
ynpaeniHHa TexHonoridyHuMmn komnnekcamm SCADA. TexHiyHa cTpykTypa iepapXidHo-
poanogineHmnx ACYTTT.

BusHaueHHa mepexi nepefadi gaHux, 1 By3niB, IX 3'egHaHHS npaBus nepegadi
paHux. lMonboBa wwuHa (Fieldbus). JIOM BepxHbOro piBHA - NPOMUCIOBA LUMHA
BnpobHuuTea (Local Control Network). BapiaHT po3snoginy doyHKuUi cepen CTaHuin nig
Yyac BUPILLEHHA 3aBAaHb YrpaBIliHHS.

3micmoeuti Molynb 2. By3nu HUXHbO20 pieHs1 ACY TI1

Tema 4. NMporpamHi Ta anapaTtHi 3acobu cucrtemm.

AnapaTHi 3acobu. BHyTpilHA CTpyKTypa KoHTponepis. [lokasHukn By3niB 3
MiKpoOnNpouecopHMM KOHTponiepom. OCHOBHI HAaNpPsIMKK 3MiHW Y TEXHIYHOMY 3abe3neYeHHi
BY3niB HWKHbOro pieHsa ACY TI1. BObygoBaHi 3acobu ix oyHKLiOHanbHi 0cobrmMBOCTi.

Mporpamti 3acobu. MixHapogHi ctaHgaptv ana MNJIK. Mosu nporpamyBaHHs: LD-
moBa (Ladder Diagram - giarpama nokpokoBoi forikn); IL-moBa (Instruction List - cnucok
iHCTpykKUin); ST-moBa (Structured Text - cTpyktypoBaHui TekcT); SFC-moBa (Sequential
Function Chart - rpagnocnigosHoro ynpasniHHs); FBD-moBa (Function Block Diagram -
piarpamMa gyHKuUioHanbHUX 6nokKiB).

Tema 5. O6uucntoBanbHi Mepexi HUKHLOrO PiBHA.
Mepexi KOHTponepiB y BUrNa4i NpoOMUCNOBUX Mepex Ta nonboBux WwuH (Fieldbus
abo Field Network). ®isnyHe cepeposue nepegadi AaHuX. OYHKUIT NOMbOBUX LUNH.
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3aranbHa xapakTepucTmka Mepex. TexHiuHa peanisadiss Mepex. XapakTepucTuku Mepex
HWKHbOro piBHsa ACY TT1.

Tema 6. XapakTepmucTUKN MepeXx HMKHboro pisHa ACY TI1.

MpuHUnnu nobyaosu Ta npotokonu mepex. OcobnMBOCTI 3aCTOCYBaHHS.

Mepexa Profibus. TpupiBHeBa cTpykTypa mepexi 3a ctaHaapToMm OSI: disnyHum,
KaHanbHUM Ta npuknagHuin pieHi. Mepexa FIP (Factory Instrumentation Protocol),
TpupiBHEBa CTpyKTypa Mepexi 3a crtaHgaptom OSl: @i3nyHuMiA, KaHanbHUA Ta
npuknagHu piHi. Mepexxa CAN (Controller Area Network) - npoTokon nocnigoBHOro
3B'A3Ky, AKMN edeKTUBHO NIATPUMYE PO3NOAifieHe YNpasriHHA Yy pearibHOMY 4Yaci 3
BMCOKUM PiBHEM 3axXUCTY, TPUPIBHEBA CTPYKTypa Mepexi 3a ctaHgaptom OSI: isnyHmni,
KaHanbHUN Ta npuknagHuni piHi. Mepexi koHTponepis MODICON TSX, Habip 3acobis
ynpaBniHHA Ans NiOKNIOYEeHHS 00 Pi3HOMaHiTHUMX cTaHgapTHux wuH Modbus Plus,
WorldFip, Ethernet TCP/IP, Interbus S, Profibus DP, DeviceNet Ta iHTerpauii B
apxitTektypmn TSX Premium/Quantum. Mepexi Modbus, Modbus Plus. lUnHa Uni-Telway,
iHTepdenc RS-485. LLUuHa Fipway.

Hesiki iHwi mepexi HmkHboro piBHSACY TI1: Mepexa Bitbus; Mepexa Interbu ;
MepexaASi (Actuator-Sensor-Interface); Mepexa HART.

3micmoeHruti Mmodynb 3. By3nu eepxHbo20 pieHss ACYTI

Tema 7. MNporpamHi Ta anapaTtHi 3aco6u piBHS.

AnapaTHi 3acobu By3nis. Byann BepxHboro piBHA ACY TI1 - poboui craHuji.
OcHoBHi anapaTtHi 3acobu poboumx cTaHuin - odicHun abo iHAycTpianbHUN
nepcoHanbHUn KOMM'toTep Ta cepBepu. BukopucTaHHA anapaTHux 3acobiB poboumx
CTaHUiM 4nsa ynpasiHHA TEXHOMNOMYHUM NPoLEeCcoM, JOCTYNY A0 PeCcypciB KOMN'HOTEPHOI
Mepexi Ta B3aemogii 3 iHwnMmM cTaHuismu. Cknag Ta Xxapaktepuctmkm obumcnoBanbHoOl
cuctemMn Ha 6asi  nepcoHanbHoro komn'totepy. OcobnuBOCTI  3aCTOCYyBaHHS
nepcoHanbHUX KOMM'IOTEPIB Y By3rnax BEPXHbOrO PiBHS.

MporpamHi 3acobu. 3aranbHa xapakTepuctmka nporpamHmx 3acobis ACY TTI1, wo
BXOOATb 4O CKnagy nporpamHoro 3abesneveHHs. 3aranbHe Ta cneuianbHe nporpamHe
3abes3neveHHs. OcHoBi nporpamHi 3acobun ACY TTI1: knieHTcbka onepauinHa. SCADA-
nporpamu, 0COBNMBOCTI 3aCTOCYBaHHS.

Tema 8. O6uuncnoBanbHi MepeXi BepXHbLOro pPiBHS.

3aranbHa xapakTepuctvka mepex. lNMpuHUMn ynpaBniHHA Mepexeto; TOMOonoris
Mepexi; gisnyHe cepefoBuwle nepefadi gaHmx (kabeni 3B'a3ky); mepexeBa OC;
mepexeBa apxitektypa OSI. lNpotokonn Ta metoam goctyny. [MpOTOKONN HMXKHBOTO
PiBHSA, MPOTOKONN BEPXHBLOIO PiBHSA

Xapakrtepuctukm mepex BepxHboro piBHsa ACY TI1. Mepexa Ethernet — Ethernet,
TokenRing, Arcnet Ta FDDI.

TexHiyHa peanisauia Mepex. KoMmyHikauinHi npucTpoi  Mepex: apjantep,
nostoptoBay (repeater), - koHueHTpaTtop (hub, concentrator), mict (bridge), komyTaTop
(switches, switching hub), mapwpyTtusatop (router), wnto3 (gateway).

Tema 9. XapaktepucTukm mepex BepxHboro pisHa ACY TI1.

MpuHUMnKu Nnobyaosm Ta NpoTokonu mepex. OcobnmeocTi 3acTocyBaHHsS. OCHOBHI
TeHaeHuii po3suTky JIOM. ®isnyHa Ta noriyHa cermeHTauis mepexi. [pooyKTUBHICTb
Mepexi 3 KoMyTaTopamm

Mepexa Ethernet, BukopuctaHHs weugkoi mepexi Fast Ethernet, mepexa Gigabit
Ethernet. Mepexa FDDI. Mepexa Token Ring.



3 OBCHAr | CTPYKTYPA OUCLUMNIHU
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KinbKicTb roguH

HasBu 3amicToBMX MoAayniB i TeM

Ycboro

B T.\.

n |n(c)| Na6 | cPC

ynpaBniHHA

3mictoBun moaynb 1. OCHOBHI NPUHLUNK KOMN'IOTEPHO-iIHTerpoBaHoOro

1 | OCHOBHI MOHATTA Ta BU3HAYEHHS. 6 1 0 0 5
2 | CtpykTypa i cknag iHterposaHoi ACY. 12 2 2 0 8
3 | 3acobwm inTerpauii ACY. 12 2 2 0 8
3mictoBun moaynb 2. Byanu HuxHboro pisHa ACY Tl
4 | lNporpamHi Ta anapaTtHi 3acobu cnctemu. 20 2 4 0 14
5 | O6uncnitoBanbHi MepPeXi HAXKHBOIO PiBHS. 20 2 4 0 14
6 Xacrg/allqnelpmcmm MepeX HWXKHbOro PiBHA 20 2 4 0 14
3mictoBun moaynb 3. Byanu BepxHboro piBHa ACYTI
7 [MporpamHi Ta anapaTHi 3acobu piBHS. 20 2 4 0 14
8 | O6uuncnioBanbHi Mepexi BepXHbOro pPiBHA. 20 2 4 0 14
9 Xacr;aﬂ_?pmcmm MepeX BEPXHbOro PiBHSA 20 2 4 0 14
Ycboro roauH 150 17 34 0 99

Hani npurHATi HacTynHi no3HayeHHs: J1 — nekuii, 1 (C) — npakTu4Hi (cemiHapcbki)
3aHATTH, J1lab — nabopaTtopHi 3aHaTTS, CPC — camocTiiHa poboTa CTy4eHTIB.




4 nipxoaun oo ouiHKOBAHHA

4.1 Po3nopin 6aniB 3a KOHTPONMbHUMU TOoYKaMu Ta rpadik ix

BUKOHAHHA

Gl

Buaun 112| 3| 4
KOHTP.
TOYOK

Bcboro

Pobota Ha
NPaKTUYHNX 6 6
3aHATTAX

CknapgaHHs
iHOMBIQYyanbHMX
3aBaaHb

MogaynbHi
KOHTPOSbHI
po6oTun

10 10 10 30

Bcboro 28

33 39 100

4.2 3MicT Ta BAMOIrn A0 KOHTPOJSIbHMUX TOYOK

HasBa
KOHTPOJIbHOI TOUYKH

Onuc KOHTPOJIbHOI TOYKN, NOPSAAOK i NPOXOAKEHHA Ta
OTpUMaHHA 6anis

MpakTuKym 3 MmogentoBaHHSA
MepeXx y NporpamHomMy
3abeaneyeHHi NetCracker
Professional:

NP1 - BBeaeHHsa B NetCracker
Professional;

MP2 - BUKOpPUCTaHHA aHimauii;
MP3 - cTBOpEHHS BNACHOro

npoekty NetCracker Professional;

P4 - cTBOpEHHS
BaraTopiBHEBOro NpPoeKTY;

MP5- BUKOPUCTAHHA CTaTUCTUKMU;
MP6- HanawTyBaHHA 6a3u gaHnx
i NOLUYK Y HiiA;

MP7- BukopuctaHHA ABTOMOLLIYKY.

Po6otn T[MP1...1MMP7 BWKOHYOTbLCA Ta 3axuWalrTbCs Ha
ayaUTOPHUX 3aHATTAX Y MeXax NpakTUKyMy 3 MOAEeNoBaHHA Mepex
(max 6 6aniB 3a KOXHy).

MpoTsarom cemMecTpy HagalTbCs 3BiTU i3 BUKOHAHUX pODIT, SKi
npukpinnoTbea B Myani.

OuiHka 3a KOXHY BUKOHaHy MpakTU4Hy pobOOTYy OrofiowyeTbCa
Ha 3aHATTI | MoXe ByTu ockapXeHa.

— CTyAEeHT faB NpsMY i perneBaHTHY BiAMnoBiab Ha NocTaBneHe
MUTaHHA 3 BUKOPUCTAHHAM OOI'PYHTOBAHOrO MOCUIAHHA Ha
TeopeTU4HMI MaTepian Ta Bapiauil 3MiHX BigNoBiAi Ha 3MiHY BXigHMX
YMOB, B T.4. Y BUrMAAi 4OOATKOBMX 3anuTaHb (3 6anu);

— OUjHKa iHiyiaTMBHOCTI Y po0OTi Hag 3aBAaHHSIM, NOMYHOCTI Ta
CTPYKTYpPOBaHOCTI BiAMnoBifi, 34aTHOCTI KOMYHiKyBaTW y KOMaHzi Ta
nig BAAMBOM HeraTUBHUX (pakTopiB, B T.4. Mig TUCKOM BMUKNagaya
Ta/abo rpynu, BMIHHS BECTM OUCKYCilO Ta OyTU KPUTUYHUM Ta
CaMOKpUTUYHUM (3 Ganwu).

CTBOpEHHS BniacHoi Mepexi y
nporpaMHoMy 3abe3neyeHHi
NetCracker Professional:

MP8 - po3paxyHOK, CTBOPEHHS i
MOZENIOBAHHSA BMACHOMO MPOEKTY
KoprnopaTuBHOI Mepexi B
NetCracker Professional.

P8 BWKOHYETBLCS, K BMacHMM NpoekT mepexi (max 18 Ganis).
3BiT i3 BUKOHaHOi poboTH NpukpinnoTLCa B Myani.

OuiHka 3a BUKOHaHY NpaKkTUYHy pOBOTY OronoLwyeTbCH Ha 3aHATTI
i MOXe ByTu ocKapxeHa.

—CTYAEHT AaB MpsMy i peneBaHTHY BIiANOBiAb HA MocTaBrieHe
NATaHHA 3 BUKOPUCTaAHHAM OOIPYHTOBAHOrO MOCWMaHHA Ha
TeopeTUYHMI MaTepian Ta Bapiadii 3MiHX BigNoBiAi Ha 3MiHY BXigHMX
YyMOB, B T.4. Yy BUrnagi gogaTkoBux 3anutaHb (10 6anis);

—OUjiHKa iHiLiaTUBHOCTI ¥y poboTi Hag 3aBAaHHSIM, JOMYHOCTI Ta
CTPYKTYpPOBaHOCTI BiAMnoBiAi, 34aTHOCTi KOMYHiKyBaTW y KOMaHzi Ta
nig BNNMBOM HeraTUBHUX (pakTopiB, B T.4. Nig TUCKOM BUKNagaya
Ta/abo rpynu, BMIHHS BeCcTM OMCKYCilo Ta OyTu KpUTUYHMM Ta
CaMOKpUTUYHUM (8 Ganis).

BukoHaHHA Ta 3axuct
iHOMBIOyanbHOro 3aBAaHHA 3a
moaynem 2 Ta 3:

M2. «Micue Ta ponb MepexeBux
TEXHOMOri B iHTerpoBaHmx
aBTOMAaTU30BaHNX CUCTEMAX
ynpaBniHHAY;

MigrotoBneHe ece y Burnsagi danny *docx, abo *pdf
po3MmilyeTbCs Yy BignosigHoMy po3gini gucuunniHn B Moodle i
nepeBipsETbCA NPOTArOM TUXKHSA MIiCNS 3aBepLUEHHS TePMiHY noaaui.
OckapXeHHs1 OuiHKM MoXe OyTu 34ilcHeHe Ha OCTaHHbOMY
NPakTUYHOMY 3aHATTI.

Max 5 6anis:




HasBa Onuc KOHTPOJILHOI TOYKN, NOPSAAOK il NPOXOAKEHHA Ta

KOHTPOJIbHOI TOUYKHU OTpUMaHHA 6aniB
M3. «lMpomucnosi mepexi. — CTYAEHT NiAroTyBaB e€ce 3a 3aBOaHHSAM, B SSKOMY: MpaBUSbHO
3aranbHa xapakTtepucTtuka Ta BM3HauMB npobriemu, KOMnnekc hakTopis, AKi MOrnM BAAMHYTU Ha X
npuknagm» BUHWKHEHHsI, OBrpyHTyBaB CcBOe 6GayeHHA  TeopeTUYHUMMU

KoHUenuismMn abo moaensamu, BUKOHaB HeOBXiaHI po3paxyHku B pasi
notpebu, npeactaBuB BUCHOBOK abo BnacHe GadeHHs Buxody 3
npobnemu i oKpecnmB MOXIMBI NEPCNEKTUBK | OOMEXEHICTb Takoro
PiLLEHHS; ece CTPYKTYpOBaHO, BMKNAAEHO AiNoBuM, HaykoBum abo
nyoniunCTUYHMM cTUnem ykpaiHcbkoi (0...2 6anis);

—BMKOPUCTaHHA WTy4Horo iHTenekty (LUI) He 3abopoHsieTbes,
OCKinbku npono3suuii Bigomumx 3actocyHkis LUl cyTTeBo 3anexatb Big
0OMipKOBaHOI MOCTAHOBKM MUTAHHS i YTOYHIOWUYNX NMUTaHb; OAHAaK B
pasi, SKWOo BignoBiAb, OTpMMaHa 3 BukopuctaHHam LI, He €
KOMMNEeKCHolo abo He BigNoBigae 3a CTUNEM | BUKNaAeHUMU
no3unLisiMu iHWIMM YacTuHam ece abo 3aBAaHHSA, MICTUTb OYEBUOHO
HenpasamBy iHGOpMaL,ito, TO OUiHKa 3a LM KPUTEPIEM 3HUKYETLCS
(0...2 banis);

—CTYOeHT nig 4Yac npeseHTauii / 3axucTy ece [OEeMOHCTpYe
BOMNOZiHHA TEPMIHOMOrYHUM anapaToM, BiAMNOBIAa€ Ha 3anuTaHHS,
30aTHUA WBMAOKO ajanTyBaTW MO3uuilo nig 3MiHWM Yy BUXigHOMY
cutyauiiHomy 3asgaHnHi (0...1 6an)

MoaynbHi KOHTPOnbHI po6oTK MKP BukoHytoTbca B Moodle nig 4ac OCTaHHbOro MPaKTU4HOro
3aHaTTa B mogyni 3a 1 roguHy 10 xBunuH. B pasi HesBkm abo
HEeMOXIMBOCTI BUKOHaHHS MKP 3 nOBaXKHUX MPUYKNH Ha Take 3aHATTS
ponyckaeTscs BigkputTa BuKOHaHHA MKP 3a norompkeHHamMm 3
BMKNagayeM B iHWWA 4Yac acuHXpoHHo. KinbkicTb cnpob He
00OMexXyeTbCc, OfHaK OOMEeXeHHs no 4acy BMKOHaHHsA MKP
3anuwaeTbes. KoxxHa MoayrnbHa KOHTponbHa poboTa Bkntoyae 6rok
TECTOBMX 3aBAaHb 3 MaTepiany mogynsa (max 10 6anis). TecTosi
3aBAaHHA ABMAOTb COBOK TECTU MHOXWHHOIO BUOOpPY 3 OAHIE
BipHOW BignoBigaw. TecTn OUiHIOTLCA 3a chniBnagiHHAM 3
npaBwbHOIO BiANOBIAAL.

[onaTkoBi 3ayBaXKeHHS:

— CTYOEHT MOXe OCKapXWTU OTpMMaHi OUiHKM B nopsagky, nepepbavyeHomy
[MonoxeHHsM nNpo opraHi3auito OCBITHBOro npouecy (HopmMaTtuBHI OOKYMEHTU
Polytechnic (metinvest.university)) Ta [MonoXeHHsM npo NOMiTUKY Ta npoueaypu
BperynioBaHHsa  KOHQIMIKTHMX  cuTyauin  (Akagemiyni  nonitukn @ Polytechnic
(metinvest.university));

— OUiHKK, OTpuMMaHi 3a pobOTy Ha NPaKTUYHUX 3aHATTAX, HEe MOXYyTb OyTn
BignpauboBaHi abo nokpalleHi, OKpiM npoueaypu OCKapXKeHHS, OUiHKM 3a iHWi BMan
NMOTOYHOrO KOHTPOSIO MOXYTb OyTM MOKpalleHi 3a iHOMBiOyanbHOK OOMOBIEHICTIO 3
BUKIagayem;

— BUKMagay He Mae rnpasa 3HMXKyBaTW OUIHKY 3a iHAMBIQyanbHe 3aBAaHHs abo
MOAYINbHY KOHTPONbHY POBOTY, AKLWO BOHU He Bynu cKnageHi BY4aCHO, 04Hak B pasi, AKLLO
Taka poboTta byna ouiHeHa nisHiwe, HiXX MOMEHT 3aBepLUEHHSI TEOPETUYHOIO HAaBYaHHS Y
CEeMecCTpi, TO Bi4noBigHa OLiHKa He BPaxOBYETbCSH Y PENTUHIY 30006yBayiB OCBITH.

4.3 ®dopma nigcymkoBoro KoHTporsnt. [opsaok Bu3HaYeHHs
NiACYMKOBOI OL|iHKM

dopma 3anik, To6To nigcyMkoBa OLiHKa BCTaBMSAETLCA SIK CyMa OLHOK MOTOYHOro KOHTporto 6e3

nigcyMKOBOr | NpPoBeAEHHS OOAaTKOBUX KOHTPOMbHUX 3aXOAIB.

O KOHTPOS

YmoBu AKLWO Ccyma OUIHOK 3a MOTOYHMIA KOHTPOSib 3a CEMECTP CTaHOBUTb MeHwe 60 Ganis,

Jonycky OO | HeobxigHO BignpautoBaTy BiOMOBIOHI BMAM  KOHTPOMKO MOTOYHOI  YCMILWHOCTI A0
3BEPLUEHHS TEOPETUYHOIO HaBYaHHS.
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niacymkoBor

O KOHTPOI0

Mopsagok [na oTpumaHHsa 3aniky:

BM3HA4Y€EHHS — SAKWO MPOTAroM CEMECTPY 3a pe3yfbTaTamy MOTOYHOro KOHTPOMo 3400yBay
niocymKoBoi | oceiTM Habpas MeHLle 60 6anis, TO Nig Yac ek3aaMeHaLiiHoi cecii MoMy HaJaeTbCs 3mora
OLiHK OTPMMAaTU/MOKPaLNTA BNACHWA pes3ynbTaT 3 YCiX BMAIB MOTOYHOrO KOHTPOSO, KpiM

aKTUMBHOCTI Ha HaBYanbHUX 3AHATTSAX;

— B pasi, AKLLO NpOoTAromM cemMecTpy 3a pedynbTatamu NOTOYHOro KOHTpomnto abo B
NpoLeCi NOKpaLLEHHS BNAcHUX pesyrbTaTiB 3000yBad ocsiTu Habpas binbLlue 60 6ani.,
NOMYy BWUCTaBNSAETbCA (PakTM4Ha cyma GaniB i OuiHka «3anik», B iHWOMY BUNagKy —
«He3anik».

BignoBigHiCTb MK MPUAHATMMM B YHIBEPCUTETI LUKanNamm OLiHKK

HaBedeHa B

Tabnuu,.

BanbHa
wkana

PiBHi XapakrtepucTumka

TpaguuinHi Wwkanm

lcnut 3anik

90-100 A

CTyoeHT [OeMOHCTpye BUOATHUA piBEHb [OOCATHEHHS
3annaHoBaHMX pe3ynbTaTiB  BMBYEHHS  HaB4YasbHOI
OMCUMNIIHM, WO  3acBig4yyloTb  Moro  6e3yMOBHY BiamiHHO
roTOBHICTb A0 noganbloro  HaB4yaHHA  Ta/abo
nNpodecinHoi dianNbHOCTI 3a haxom

82-89 B

CTyoeHT BWABNSE BUWIMWA  3a CepedHii  piBeHb
OOCArHEHHS  3annaHoBaHMX pes3ynbTaTiB  BUBYEHHSA
HaBYanbHOI AMCLUMNIIHW Ta FOTOBHOCTI A0 NOAanbLLIOro
HaBYyaHHs Ta/abo npodecinHoi dianNbHOCTI 3a haxom, B
MOro 3HaHHSAX abo Aiax NPUCYTHI HE3HaYHi MOMUITKN

75-81 C

CTyoeHT BuSABNSE cepefHii  piBeHb  OOCATHEHHS flobpe
3annaHoBaHWX pes3ynbTaTiB  BUBYEHHS  HaB4YanbHOI 3anik
OVCUMNITIHM Ta FOTOBHOCTI [0 MOAANbLUOrO HaBYaHHSA
Ta/abo npodpecinHoi aisanbHOCTI 3a daxom, B WOro
3HaHHAX abo JisX NPUCYTHI AesKi 3HaYyLLi NOMUITKK

67-74 D

CTyoeHT BUABNSAE 3afO0BifNbHUA piBEHb [OOCATHEHHSA
3anfaHoBaHUX pes3ynbTaTiB  BUMBYEHHS  HaB4YanbHOI
OUCUMMNNIHA Ta TOTOBHOCTI A0 MOAanbLUOro HaBYaHHSA
Ta/abo npodpecinHoi AianbHOCTI 3a daxom, B WNOro

. . . BiNbH
3HaHHAX abo [isx HasiBHI CYTTEBI MOMUIIKM 3ano 0

60-66 E

HasaBHi MiHiManbHO AoCTaTHI ANs NOAanbLUIOro HaBYaHHA
Ta/abo nNpodecinHoi QianNbHOCTI 3a axoM pesynbTaTv
BUBYEHHS HaBYanbHOI ANCLUNITIHW

35-59 FX

Huska 3annaHoBaHWX pes3ynbTaTiB  HaBYaHHA He
pocArHyTi. PiBeHb HasBHWX pesynbTaTtiB HaBYaHHA €
HegocTaTHIM OfS  Mojanblioro HaByauHa Ta/abo| HesaposinbHo | Hesanik
NPodeCiNnHOI AisNbHOCTI 3a daxom

0-34 F

PesynbTaTv HaB4YaHHS BiACYTHIi ab0 KPUTUYHO HU3bKI

4.4 OcobnuBi nigxoau 0o BU3HaAHHS pe3ynbTaTiB HaBYaHHSA

— B paasi,

AKWo 3000yBay OCBITM 00paB U AUCUUNNIHY 9K AUCUMMNIHY BiflbHOro

BMOOPY, He 3BaXkatoum Ha TOW pakT, UM BMBYAnNacsa BOHa paHille, ouiHKa Ta Kpeantu 3
Liel gMcumnniHn He nepes3apaxoByOThCS;

— B pasi,

AKWo 3000yBayv OCBITM XOTiB 6M CaMOCTINHO BUBYMUTU MEBHI Kypcu 3

npobnemaTtukn mepexi Ta cuctem aBToMmartumaauii (Hanpuknag, Coursera, Udemy abo
iHWKUX nnatgopm, B T.4. NNaTdopM BiAKPUTUX KYPCIB BITYN3HAHNX Ta/abo 3akopLOHHUX
yHiBepcuTeTiB), TO 1) AOUINBHO 3BEPHYTUCA A0 CMMUCKY pekoMeHAOBaHuX Bebpecypcis
abo npokoHCcynbTyBaTUCA 3 BUKNagayeM Ha nNpeameT peneBaHTHOCTI CaMOCIATHO
3HaN4EeHoro OCBITHBOrO pecypcy nNporpami AMCUUNAIHKW; 2) B pasi yCnilLHOCTI OnaHyBaHHA
TaKoro Kypcy, ke nigTBepaxyerbcs ceptudikatom abo iHWMM crnocobom, Takomy
3gobyBavy y nopsgky, BU3Ha4eHoMy [1ofoXKEHHAM Npo BU3HAHHA pe3yribTaTiB HAaBYaHHS,
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HabyTux y HedopmanbHii/iHpopManbHin ocBiTi HopmaTtusHi_gokymeHTu: Polytechnic
(metinvest.university), Taki pe3ynbTatu MOXyTb OyTW 3apaxoBaHi 3aMiCTb OLjHKM 3
NEeBHOro BMAY NOTOYHOIrO KOHTPOSIO;

— B pasi, skwo 3006yBay OCBiTM peanisyBaB NeBHWUN BUL HaykoBoi pobotu (Tesn,
cTaTTd, pesynbTaTMBHA YydacTb Y CTYOEHTCbKi orfiMniagi Towo), TO Yy MOpSaKy,
BU3Ha4YeHOMY [1OMNOXEHHsSM nNpo BW3HAHHA pes3ynbTaTiB HaBYaHHA, HabyTux Yy
HedopManbHin/iHdopManbHin OCBITI HopmaTuBHi OOKYMEHTU: Polytechnic
(metinvest.university), Taki pe3ynbTat MOXyTb OyTM 3apaxoBaHi 3aMiCTb OLHKM 3
NeBHOro BMAY NOTOYHOro abo HaBiTb MiACYMKOBOro KOHTPOJIO; KOHCYNbTALilo 3 NUTaHb
BU3HaHHA pesynbTaTiB HedpopmarnbHOI Ta iHpopMaribHOI OCBITU MOXHa OTpumMaTn B
YyNOBHOBaXXeHOI 0cobu Big kadeapwn, sika BMKNagae OUCUMNMIHY; nepenik Takux ocib
MOXHa 3HanTu 3a nocunaHHam CtyaeHTam: Polytechnic (metinvest.university).
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2017.129 c.
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6 AKAOEMIYHI NONITUKKN

Ak uneH cninbHOTU TexHivHoro yHiBepcuteTy « METIHBECT MOJIITEXHIKA» Bu
MaeTe OOTPUMYBaTUCS NEBHUX CTAHOAPTIB Ta akageMidHOl NONITUKK:

AkademiyHa HedobpoyecHicmb BUIMNAOI akagemiyHoro nnariaty; dadpukauii;
anbcudikauii; cnmcyBaHHss oOmaHy; xabapHuuTtBa; HeOO EKTMBHOrO OLHIOBaHHS;
HagaHHs 3g406yBayvaM OCBITU Mig 4Yac NPOXOAKEHHS HMMW OLIHIOBAHHSA pe3ynbTarTiB
HaBYaHHA JOMOMOMN YN CTBOPEHHA nepelkon, He nepeabayveHnx ymoBamu Ta/abo
npoueaypamMmmn NPOXOo4XKEHHS TaKoro OUiHIOBaHHS; BNMBY Yy Byab-sKin hopMi (MpOxXaHHs,
YMOBIISIHHS, BKasiBKa, Morposa, NpuMyLIyBaHHA TOLLO) Ha nedaroriyHoro (HaykoBoO-
negaroriyHoro) npauiBHMKa 3 METOK 34IMCHEHHS HUM HEOO €KTMBHOIO OLHKOBaHHS
pes3ynbTaTiB HaBYaHHS — NPsAMO 3ab0OpOHEeHO (AoknagHiwe npo ue — y MNMonoXeHHi npo
akagemiyHy [pobpodecHictb 3400yBayiB  BULLOI OCBITM Ta HayKOBO-MeAaroriyHuX
npauiHukis TOB TEXHIYHOIO YHIBEPCUTETY «METIHBECT MOJITEXHIKA»); i B
pasi BUSIBNEHHS — 8i0rnogiOHUU 3axi0 KOHMPOIIo (KOHMPOsbHYy moyky) 6yde ouiHeHo 6 0
6anie 3a 3 HacmyrnHuMm rosiOoMrieHHsIM OekaHy cbakyrbmemy ma 205108/ KOMiIcii 3
akademiyHoi dobpoyecHocmi YHieepcumemy.

B pasi Bunagky HagaHHa 3go06yBayaMm OCBITM Mig 4Yac MPOXOMKEHHS HUMU
OUIHIOBaHHA pe3ynbTaTiB HaBYaHHA [OOMOMOMM 4YM CTBOPEHHS MNepeLwkon, He
nepenbavyeHnx ymoBamu Ta/abo npouegypamMu MNPOXOKEHHS TaKOro OLHIOBAHHS;
BNNMBY Yy Oyab-sikii popMi (MpOXaHHSA, YMOBISIHHSA, BKadiBKa, NOrpo3a, npuMyLlyBaHHS
TOLLO) Ha negaroriYyHoro (HaykoBo-neaaroriyHoro) npawiBHMka 3 MeTo 34iINCHEHHA HUM
HEOO EKTMBHOIO OLiHIOBAHHS pe3ynbTaTiB HaBYaHHSA CTYAEHT MOXE OCKapXutu
npoueaypu OUiHIOBaHHA 3a npouegypamu, nepepbadeHnmn [1onoxeHHsSM  npo
opraHisauito ocBiTHboro npouecy (po3ain 10).

MaTtepiann B pamkax Kypcy, 3axulleHi aBTOPCbKMM MpaBOM, MOXYTb 6yTu
BUKOPUCTaHI nuwe Tinbku 3406yBavyamMmn OCBITU, SKUM NPU3HAYEHO AaHWW Kypc i Ans
Uinen, nos'a3aHnX 3 LM KYpCOM i He MOXYTb NOLUMPHOBATUCA.

CninkyBaHHs 3 OAQHOKYPCHMKaMu Ta BUKNagadyem mMae 6yTu npodpecinHum Ta
BBIYNNBUM.

Ouikyetbcsa, wo Bwu nepeBipstumeTe Bci Bawi nucbmoBi NOBIAOMMEHHS,
BKIOYAOYM MOLUTOBI NOBIAOMMEHHA Ta noBigoMneHHa y MS Teams Ha KOpPEKTHICTb
3MIiCTy Ta MOBMW.

YHiBepcuTeT nparHe niaTpyumMyBaTn cepefoBulle, BinbHe Big AMCKpuMiHauil abo
ANCKPUMIHAUINHMX AOMaraHb, CNpsIMOBaHMX Ha Oyab-siky noguHy abo rpyny B MeXax
CBOEI CMiNbHOTU - 3000yBaYiB OCBITH, CNiBPOBITHUKIB abo BiaBiAyBaYiB.

[loknagHiwe npo akagemidHi NOSITUKM CTOCOBHO €TUYHOCTI  MOBEiHKM,
akagemiyHoi JoBpoYecHOCTI Ta nNpoTuaito ByniHry MOXHa Ai3HaTUCA 3a MOCUMAHHSAM:
AkagewmiyHi nonitukm : Polytechnic (metinvest.university)
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