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PoGouy mporpamy HaBYaNbHOI AUCHUIUTIHM «BipTyanpHe MOeIrOBaHHSI
PO3p00JIEHO HAa OCHOBI OCBITHBO1 MPOTpaMu Ta poOOYNX HaBUAIbHUX MUIaHiB No PM-17-
186/19 ta No PM-12-186/19 miaroroBku 3100yBayiB BUIIOI OCBITU OCBITHBOT'O CTYIEHS
«Marictp» 3a cnemianbHicTIO 186 «BumaBHULITBO Ta mojirpadis» OCBITHBO-
npodeciitHoi mporpamMu «TeXHOJOTII €JEeKTPOHHUX MYJbTUMEIINHUX BHUJAHB» Ta
BIJIMOBITHUX HOPMATUBHUX JOKYMEHTIB.
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Po6ouy mporpamy oOroBOpeHO Ta CXBAJICHO Ha 3acijaHHI HAyKOBO-METOIUYHO-
penakimiitHoi paau  GakylIbTeTy MDKHAPOJIHUX  BIAHOCHH, MpoTokon Ne 5
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BCTYIIL
Po6oua nporpama (PIT) HaBuansHOI nucnuimiinu «BipTyansHe MoaentoBaHHS po3pobiieHa Ha
OCHOBI «MeTOINYHHUX PEKOMEHAIIIH 10 po3poOsieHHs Ta 0pOpMIICHHS poO0Y0i IPOrpaMy HaBYAIbHOT
JTUCIUTIIIHA JIGHHOI Ta 3a04HOi (JopM HaBUAHHS», 3aTBEPDKCHUX posnopsmkeHHsMA Ne071/po3. Bin
10.07.2019 p., Ne 088/po3, Bix 16.10.19 Ta BiAnOBITHUX HOPMATUBHUX JOKYMEHTIB.

1. MOSAACHIOBAJIBHA 3AIINCKA

1.1. 3annanoBaHi pe3yJbTaTH.

Micue pnanoi aucHMIUIIHM B cucTeMi mnpodeciiitHoi miaroroBku ¢axisisg. HaBuanbpHa
nucuuIviina  "BipTyasibHe MOJENIOBaHHS" € CKJIAI0BOIO YAaCTHHOK UKy JIHUCIUILIIH, SKi
3a0e3meuyloTh MiATOTOBKY MaricTpiB 3a crmeniainpHicTio 186 «BumaBHUITBO Ta mouirpadisy,
OCBITHBO-TIpOdeciiiHol mporpamu  «TexHONOril eJIeKTPOHHUX MYJIbTUMEAIMHUX BHIAHBY» Ta €
TEOPETHYHOI0 1 TMPAKTHYHOI OCHOBOKO CYKYITHOCTI 3HaHb Ta BMiHb, IO (OPMYIOTH HAYKOBO-
TEXHOJIOTIYHUN Tpodinb PaxiBId 3 eNEKTPOHHUX MYJIbTUMEIIHHIX BUAAHb.

MeTo10 BUKIJIAQJAaHHS JUCLUUIUIIHUA € PO3KPUTTSA HAYKOBUX KOHIENTYAJbHUX OCHOB CTBOPEHHS
Ta BUKOPHUCTAHHS Ha TIPOLIECHOMY Ta OO €KTHOMY pIiBHI BIpTyaJdbHHUX 3aco0iB MyJIbTHMEIia,
TEXHOJIOT1, METO/IiB Ta MOHATH CY4aCHUX MiAXOJIiB BipTyalli3allii HaB4aIbHOTO MPOLECY.

3aBAaHHAMHU BUBUYCHHS HAaBYAIBHOI TUCIHILIIHH €:

- OBOJIO/IIHHS TEPMIHOJIOTI€I0 Ta HEOOX1THUMU 3HAHHSIMHU, 110 CKJIAJAI0Th KOHIIETTYalIbHI
OCHOBH KOMIIJIEKCHOTO TIIXOTy MPOEKTYBAaHHS BIpPTyalbHUX 00’ €KTIB 3acO0aMU KOMIT FOTEPHHUX
iH(pOpMaLiifHUX Ta HOBITHIX MYJIbTUMEAIMHUX TEXHOJOTIH;

- BUBYEHHS KJIacu]ikalii, CTpyKTypH Ta TUAAKTUYHUAX MPUHIIUIIB BIpTYaAIbHUX 00’ €KTIB;

- 03HAIOMJIEHHS 3 €TallaMH CTBOPEHHS BIPTYaJIbHUX 00 €KTIB MYJIbTUMEIIHUX BHU/IaHb;

- OBOJIOZIHHS METOJIaMH 1 3ac00aMu arapaTHOI Ta MPOTPaMHOi peatizailii 00’ €KTiB Ta MPOIECiB
BIpTYyaJIbHOTO MO/JICJIIOBAHHS.

[IporpamMHi KOMIIETEHTHOCTI:

- 3JIaTHICTh MOJETIOBAaHHS TEXHOJIOTTYHUX 00'€KTIB Ta MPOIIECIB, KI BAHUKAIOTH Y IpoQeciiHii
TISITBHOCTI Ta HAa MEXI1 MPEIMETHUX TaTy3eH;

- 3IaTHICTb CTBOPIOBATH €JIEKTPOHHI MYJIbTUMEIIHI BUIaHH, BIPTYaJIbHI Ta
KOHIIETITYalbHI MOJENI JJIS BHKOHAHHS JOCTIDKeHb Yy Taly3l MyJbTUMEZla, BUIABHUYUX Ta
noJirpadgiuHux nporecis, iHpOpMaLiHHUX TEXHOJOTIH Ta IHIIUX CYMIXHHUX 00JIacTel;

- 3IaTHICTh MOJCIIOBAaHHS 1HTEepENCIB KOpUCTyBada JUIsi MYJIbTUMENia, IUJAKTHYHHUX
HaBYAJIbHUX KOMIUIEKCIB, HAaBUYAIBHUX TPEHAXEPIB, CUMYJIATOPIB, KOMI'TOTEPHUX HABYAIBHO-IFPOBUX
3aco0iB, BeO-caiTiB. Bukopucranus 3D-texHomori1i.

Mixkaucuuniinaphi 38°sa3ku:  J[aHa qucnuruiina 6a3yeThesl HA 3HAHHSIX TaKUX TUCIUTUIIH:

MeToaun HayKOBHX JTOCIIKEHb, 3D-TeXHOI0Tii B MyIbTUME1a, ApXiBaIlisi Ta CTUCHEHHS
MyJIbTUMEAIHHOT iHpOopMalii, MynpTHIIIATGOPMEHI TPOTpaMHi 3ac00U MyJIbTUMEIA, [HTeNneKTyanpHa
BJIACHICTH NMPOJYKTIB MynbTUMeIa, LLITyuHmii iHTENEeKT B 3ac00ax MylbTUMEIa, Ta € 6a3010 s
BUBUEHHS TOJANBIINX TUCIUILIIH, a came: EnekTpoHHi 610:110TeKH, JOBIIKOBI Ta MOIITYKOBI CUCTEMH ,
BunaBuuui 6a3u nanux, MynbTuMeniifHe BUIAaBHUIITBO, TEXHOIOTIT MyJIbTUMEIIMHUX TiIEPBUIAHb,
HaykoBo-nociigna npaktuka, [lepeaaumioMHa mpakTuka.

1.2. [Iporpama HaBYAIbHOI JUCHHUILIIHH.

HapuanpHmii MaTepian AUCHUIUTIHM CTPYKTYpOBAaHMM 3a MOMYJIBHUM TPHUHIIMIIOM 1
CKJIaa€ThCA 3 2-X HaBYAIbHUX MO,Z[yJ'IiB, a caMe:

Monayab Ne 1. KonnenrtyajabHi OCHOBH CTBOPEHHSI i BAKOPUCTAHHSA 00’ €KTIB Ta mpouecis
BipTyajibHOr0 MO/1€JII0BAHHS.
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Tema 1.1. Beryn. Micie i ponb BipTyalbHOTO MOJETIOBAaHHS B CTBOPEHHI EJIEKTPOHHHUX
MyJIbTUMENIMHUX BuaaHb. CkiaaHi cucteMu. Mojenb 1 MonentoBaHHs. BipTyallbHe MOIETIOBaHHS.
Knacudikaris mopmeneid: mi3HaBallbHa MOJIENb;, MparMaTudHa MOJEINb; IHCTPYMEHTAJIbHA MOJETb.
[Ipukiaau BipTyadbHUX 00’ €KTIB Ta MPOIECIB.

Tema 1.2. Crangapr VRML (Virtual Reality Modeling Language). Bukopucranss crangapty
ECMA EAI (External Authoring Interface) mns omucy (yHKIIOHATBHOCTI TPOTpamMu TEperisiay
VRML, anst mporpaMHOTro ympaBJiHHS CLEHOIO 1 camoro mporpamoio. VRML BOynoBanuii B Opaysep
K MOIYNb migkmoueHHs (plug-in) 3 BukopuctanHsMm MoB Java, JavaScript, VBScript 1 cnenudikartii
ACTIVEX. YnpasininHsl BMICTOM CIIE€HH, 10 aKTyaJIbHO JUI 3aBJaHb Bizyasisalii, moOyJ0BH OHJIAIH-
Irop 1 BIpTyaJIbHUX CEPEAOBHII CIIUIKYBaHHS (virtual communities).

Tema 1.3. Bukopucranus VRML B ocBiTHill 1 nocnigauipkiid chepi. VRML un 3D max?
Bizyamizartis mpomeciB moaentoBanHs (Hanpukiian, MatLab VR ToolBox); po3Baru (oHmaiH-11yTepH,
RPG 1 kBectn); meMoHCTpallii i HaBYaIbHI CHCTeMHU (HaBYaJbHI MOJENI, BipTyajdbHE KEPiBHHUIITBO,
JIEMO-CIICHH, BIPTyaJbHUM IOKa3 MOJ, C€KCKYpCii); TaKTHYHA BICHKOBA CHUMYJIALIS (HAIPHUKIA,
blaxxun Virtual Worlds Platform 7); BipryansHi ciBTOBapucTBa (TpUBUMIpHI YaTH, "BUTBHOKUBYYL"
ceitn). JIBa kimacu VRML-cepBepiB: cepBepu TpuBumipaux 4atiB ( VNet+ ABNet) 1 cepBepu
3arajibHOro Tpu3HaueHHs, cepBepu VRML-nonatkiB ( ParallelGraphics Zone Server blaxxun
Platform 7).

Tema 1.4. AniMaris, TaliMepu 1 IHTEPIOJATOPH AJS YIpPaBIiHHSA O€3MEepepBHOIO aHIMALIEIO.
Amnimariis rymanoinis, mopginr. [ToBepxHeBe aymio 1 Bifieo (3ByK 1 BiZIcO CIPOEKTOBaH1 Ha T€OMETPII0
B cleHi). B3aemogis 3 kopucTyBaueM (3axBaT 1 MEpETATYBaHHS 3a JONOMOTOI0 MUIII), KiaBiaTypHe
BBe/ICHHS. Hagiramis: kamepu; mnepeMilieHHs KopucTtyBada 1o 3D-ciieHi; BU3HA4YCHHS 31TKHEHb,
Omu3pkocTi 1 BUAUMOCTi. OO0'€eKTH, BU3HAUyBaHI KOPHCTYBaueM, MOXJIHMBICTb PO3IIUPIOBATH
BOy/OBaHy B Opay3ep (yHKIIOHAIBHICTh IUIIXOM CTBOPEHHS MPU3HAYCHHX IS KOPHUCTYBaya THUITIB
TaHUX.

Mopnyas Ne 2. TexHouorii Ta iHCTpyMeHTAJIbHI 3ac00M BipTyaJabHOr0 MOJEJIOBAHHSI B
MYyJbTHMeE/Iia HA 00’€KTHOMY Ta MPOUECHOMY PiBHi.

Tema 2.1. X3D: cranmapt ISO, cmagkoemenr VRML, mpusnadenwii s poOoTd 3
TPHLOXMIpHOIO Tpadikoio y peasbHOMY 4aci. X3D - posmupenns VRML, mo Bkitodae aHimarlito
nepcoHaxxiB NURBS. MPEG-4 Interactive Profile (ISO/IEC 14496) - 3acnoBanuii Ha VRML (Tenep
Ha X3D). Ocob6muBocti X3D. InTerparis 3 XML, mo m03BoJisie 1HTETpyBaTH TPUBUMIPHY Tpadiky:
BeO-cepBep-ciIyk0amMu; PO3NOATICHUMU MepexaMu; mepeaadero ¢ailniB i JaHuX MK maTgopmam i
JTOJTaTKAMHU.

Tema 2.2. MoxiuBocti X3D. 3D-rpadika i mporpamMoBaHi menaepu.

[TonironanpHa reomMeTpisi; MapaMeTpuyHa T€OMETPIs;, 1€papXiuHi MEPETBOPEHHS; OCBITICHHS;
OaraTtoeTariHe MPOEKTYBAaHHS TEKCTYp; MIKCENbHI 1 BEpIIMHHI LICWJepH; amapaTHE NPUCKOPEHHS.
KommonenTtHicth. Po3mmproBanicts. EBomtomiitHicTs (X3D cymicuuii 3 VRML97). MacmtaboBaHiCTh
(Bix cynepkomm'toTepiB 10 MoOUTbHUX TenedoHiB). PoboTa B peanbHOMy 4aci. CTaHIapTU30BAHICTb.

Tema 2.3. MoXIHMBICTh TUHAMIYHO 3MIHIOBATH CIICHY 3a JOTIOMOT'O0 TIPOrpaM Ha MOBaxX OIHUCY
cuenapiiB. [ligTpumka Mepexi, MOXKIUBICTb CKIIaaaTH oAHy X3D-clueHy 3 MaTepialliB pO3TalllOBaHUX B
Mepexi, 3B'SI3yBaTH O0'€KTH 3 PI3HHX CIEH TUNepnocwiIaHHsIMU. CuMymsais ¢QI3UYHHX SBUIL 1
KOMYHIKaIlisl B pealbHOMY Yaci: Fe0NoBEepXHEBI HAOOpU JaHUX; IHTErpallist B MPOTOKOIHN PO3MOAiIECHOT
iaTepakTuBHOi cumyssiii (DIS). GEOVRML - nns onucy 1 BimoOpa)keHHSI TEOMETPUYHUX O0'€KTIB B
reoje3nyHnx koopamHatax. H-Anim (Standard Humanoid Animation) - nans MOACTIOBaHHS
MIEPCOHAXKIB.

Tema 2.4. [Inarinu ans kopuctyBauiB Windows, Linux Ta kopucTyBauiB MOOUIbHUX Tese(OHIB
(ParallelGraphics Cortona VRML Client 1 blaxxun Contact; OpenWRLOctaga, GLView; BS Contact
Mobile). Bukopucranus tpuBumipaux peaakropis: 3D Studio MAX, Lightwave Modeler, TrueSpace,
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Poser, MilkShape 3D Ta cnenianizoBanux VRML-penaktopis: ISB i ISA Bix ParallelGraphics mis
ctBopeHHs1 VRML-c1ieH 1 00'eKTiB.

2. 3MICT HABYAJIBHOI JUCIUILITHA
2.1. CTpyKTypa HABYAJIbHOI AUCUUILIIHM (TeMATUYHMA MJIAH)

OO0csT HaBYATBHUX 3aHATH (TOZ.)
Henna popma 3aouna popma
HaBYaHHA HaBYaHHA
Ne . = =
(TeMaTUIHOTO PO3JILITY) o = o =
fop S| 5 2| vl 5| B Bl v
el 2| s & 8 2| g &
S| 8 2| O] 3 &8 9O
>0 = =l > = =l
= =
1 2 3 14| 5]16|7]|8] 9|10
1 cemecTp
Monayab Ne 1. KoHuenrtyaJibHi OCHOBHM CTBOPEHHS | BUKOPUCTAHHSA 00’ €KTIB Ta Mpouecis
BipTyaJibHOT0 MO/1€JTIOBAHHSI.
L1 Beryn. Micnie 1 posib BipTyadbHOTO MOJCIIOBAHHS B 10 |2 2 4 5
" | CTBOPEHHI €NEKTPOHHUX MYJIBTUMEIIHHUX BHJIaHb. 2 3 1 )
12 Crannaptr VRML (Virtual Reality Modeling Language) 10 | 2 ; 49 |3
13 BHquHCTaHHH VRML B 0CBITHI 1 JOCIIIHUAIBKIN 10 |2 2 49 _lg
chepi. VRMLuu 3D max? 2
AHIMarlis, TalkMepH 1 IHTEPIIOIATOPHU JUIs YIIPaBIiHHS ) 1
1.4 | 6e3nepepBHOIO aHIMaIli€l0. AHIMAIIS TYMaHOI B, 10 | 2 5 417 -1 7
MOPQIHT.
1.5 | MoaynbpHa KOHTpoJibHa poboTa Nel 3 (1| - | 2|-|-1-]-
Ycboro 3a moayJiem Nel 43 |9 |16 (18|30 | 2 | - |28

Monayab Ne2 TexHoJi0rii Ta IHCTpPYMeHTAJIbHI 32c00M BIPpTYaJbHOT0 MO/JIEJTIOBAHHS B
MYJbTHMe/lia Ha 00’€KTHOMY TA POLECHOMY PiBHi.

X3D: crangapt ISO, cnankoemennb VRML,

2.1 | mpu3HaueHHi 11 poOOTH 3 TPbOX MipHOIO rpadikoroy | 11 | 2 5113121219

peanbHOMY Yacl.

3D-rpadika 1 mporpaMoBaHi IeHepu: - MOJIrOHAIbHA

reoMeTpis; mapaMeTpuyHa reoMeTpisi; iepapxiuHi

2.2 | mepeTBOPEHHS; OCBITJICHH; OararoeranHe nmpoekryBanus 11 | 2 S|11312 (1219

TEKCTYp; MIKCEIbHI 1 BEPIINHHI e Iepu; anapaTHe

MIPUCKOPEHHSI.

MOKIUBICTD, JUHAMIYHOI 3MIiHHU CILIEHH 3a JOIIOMOI'OI0

MporpaM Ha MOBaxoOIHCY CLIEHAPIiB.

[Tnariam ansa kopucryBadiB Windows, Linux Ta

KOPUCTYBa4iB MOOUJIbHUX TeNE(OHIB.

2.7 | MoaynbHa KOHTpoJibHA poboTa No2 4 | -

2.8 | [linmcymkoBa cemecTpoBa KOHTposibHA poboTa (3MH) - |- - (11 1] -1]10

Ycboro 3a moayJiem Ne 47 | 8 | 18 |21|160| 8 | 6 |46
Mopnyab Ne3 «KypcoBuii poeKkT»

\S}

[\ST \)

23 11 | 2

24 10 | 2

NN NN N
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3.1 | Mogenb BipTyBaJIbHOTO IHTEPAKTUBHOTO 45 | - | - |45]|45| - | - |45
MYyJIbTUMEIIHOTO 00’ €KTY (TIporecy)
Ycboro 3a moayJiem Ne3 45 | - - 45145 - | - |45
Ycboro 3a HAaBYAJIbHOIO TUCHUTIIHOKO 135 |17 | 34 |84 (135/10 | 6 [119

2.2. KypcoBuii npo€ekT

Y nmepuioMy ceMecTpi CTyIeHTH BHKOHYIOTH KypcoBuil mpoekt (KII), BixmosimHo 10
3aTBEP/UKCHUX B YCTAaHOBJICHOMY TOPSIKY METOIWYHHAX PEKOMEHMAIlil, 3 METOI 3aKpIIUICHHS Ta
NOTINOJIEHHS] TEOPETHYHHX Ta MPAKTHYHUX 3HAHb Ta BMiHb, HA0YTUX CTYJEHTOM Y IPOLIECi 3aCBOEHHS
HaBYAJIBHOTO MaTepiaay TUCIUIUIIHN B Taly3l BIpTyaJlbHOTO MOJIEITIOBAHHS 3aC00IB MYJIbTHUMEIA, K1
BUKOPUCTOBYIOTbCS B TIOJAJBIIOMY IpPH BHBUEHHI IHIIMX HACTYMHUX AMCHUIUIIH mpodeciitHoi
MiATOTOBKH (axiBiisg 3 0a30BOI0 Ta MOBHOKO BUIIIOIO OCBITOIO.

Konkperna meta KII MicTUTBbCS B CTBOPEHHI MOJETI BIPTYJIBHOTO MYJIBTUMEAIMHOTO 00’ €KTY
(mpoaykTy) Ha pPiBHI MYyJBTHMEIIMHOTO KOHTEHTY, alapaTHOTO, MPOTPaMHOro Ta iH(OpMaIiiHO-
KOMYHiKaIiiiHoro 3a6e3neuyeHHs. [lpu boMy 3aBaHHS Pi3HATHCS MiX cOOO0I0 BapiaHTaMHU.

Bukonanns KII € BaxiIMBHM eTarmoM y MIATOTOBII 1O y4acTi B CTYICHTCHKHX HayKOBUX
KOH(EepeHIisIX, BUKOHAHHSA TUIUIOMHOI poboTH MaiOyTHhOro ¢axiBusg y chepi BUAABHUYO -
noirpadivyHoil CIIpaBu Ta MYJIbTUMEIIMHUX TEXHOJIOT1M.

s yenimHoro BukoHaHHst KIT cTyneHT MoBUHEH 3HATH amapaTHe Ta MporpaMHe 3a0e3MeueHHs
I CTBOPEHHSI BIPTyaJlbHUX €JIEKTPOHHUX MYJIbTUMEIIMHMX BUJaHb Ta 1HdOpMaIliiiHo-
KOMYHIKAI[IHOTO 3a0e3MeueHHs JOCTaBKH JJO KOPUCTYyBaya.

Buxonanns, odpopmitensst Ta 3axuct KII 31iiiCHIOETBCS CTYEHTOM B 1HAMBIAyaJTbHOMY TOPSIKY
BIJIMOBITHO 10 METOJUYHUX PEKOMEHIAIIIMH.

Yac, notpionwmit ans BukonanHs KII, — mo 45 rogun camocTiitHOT poOOTH.

2.3. IlepeJiik NUTaHb AJIS1 MIATOTOBKH /10 €K3aMEHY

[lepemik muTaHb Ta 3MICT 3aBAaHb JJIA IIJTOTOBKHU JIO0 €K3aMEHY, PO3POOISIOTHCS MPOBITHUM
BUKJIalaueM Kadeapu BiAMOBIAHO 10 poOOYOi Mporpamu, 3aTBEPHKYIOTHCS MPOTOKOJIOM Kadeapu Ta
JIOBOJISITHCS IO BiJIOMa CTYJICHTIB.

3. HABYHAJIBHO-METOAUYHI MATEPIAJIM 3 JTUCIUIIJIITHA

3.1. MeToau HAaBYAHHSA
[Ipu BUBYECHHI HaBYAIBHOI JUCIUILTIHA BUKOPUCTOBYIOTHCS HACTYITHI METOIM HABYAHHS:
— MOSICHIOBAJIBHO-UTIOCTPAaTUBHUI METO;
— METOJ] MPOOIEMHOTO BHKIIAY;
— pENnpOAYKTUBHUN METO/I;
— IOCHITHULILKAN METOJI.
BuBueHHs1 HaBYAIbHOT IUCUUIUTIHU Ha JIEKIIMHUX 3aHATTAX CYIPOBOIKYETHCS:
- IGMOHCTpAIIi€10 MYJIbTUMEIIHUX NMPE3eHTaLliH, K1 BKIIOYAIOTh TEOPETHYHI1
MaTepiaiy Ta MPaKTHYHI BapiaHTH CTBOPEHHS Ta MPAKTHYHOT'O BUKOPHUCTAHHSI €IEKTPOHHUX 010J110TEK,
JOBIIKOBHX Ta MOITYKOBUX CHCTEM;
- IOETHAHHSM CIIOBECHUX, HAOYHUX Ta MPAKTHYHUX METO/1B KOMYHIKAIIiT;
- MOJIaHHSM HAaBYAJIBLHOTO MaTepialy 3 Mo3MMLii MpoOIEeMHOTO MigX0ay.
HapuanpHi nabopaTopHi 3aHATTS TPOBOAATHCA B Manux rpymnax. [lo 3aBepiieHHIO 3aHATH
MPAKTUKYETHCS KOPOTKA EKCIIPEC-TUCKYCIs 3a pe3yIbTaTaMu JOCIiKEHb.



_ Iudp CMAHAY
Cucrema MEHEIKMEHTY SKOCTI. JIOKyMeHTa PII 15.01.07-01-2019
Po6oua nporpama

HaBYAIILHOT TUCITUILTIHU
«BipTyanapHEe MOICTIOBAHHS

Crop. 813 11

3.2. PexoMeH10BaHa JliTepaTypa
basoBa jireparypa
3.2.1. TomameBcrkuii B. M. BupimeHHs mpakTHYHUX 3aBAaHb METOIaMH KOMII'FOTEPHOTO
MO/JICIIIOBAHHS : HABYAJIbHUH MOCIOHUK Aust cTyn.By3iB / B. M. Tomamescokuii, O. I'. XKnanoga, O. O.
’Konmakos ; Min-Bo ocBiTu 1 Hayku Ykpainu,; HAY. — Kuis, 2001. — 267c.
3.2.2. I'miuenko JI. K. OcHOBHM MOIETIOBAHHS TEXHIYHUX cHCTEM : HaBuanbHMIA TOCIOHUK IS
CTyJIeHTIB BUIMX HaB4yanbHuX 3akiamiB / JI. K. ['muaenko, O. I'. CyxoHocoB ; MiHICTEPCTBO OCBITH i
Hayku Ykpainu; Haunionansauii yniBepcureT "JIbBiBcbka nonitexHika". — JIbBiB : beckun bit, 2003. —
176 c.
3.2.3. Kongak M.IL, Illyr M.I. MynbrumeniiiHi CUCTEeMHU $IK 3aCO0HM IHTEPAKTHBHOTO HaBUAHHS:
nocionuk. — K.: I[lexaroriuna nymka, 2012. — 112 c.
3.2.4. Ilymxkapr A.W. Crparernueckoe yOpaBJeHHE pa3BUTHEM DJJICKTPOHHOrO OwW3Heca |
MH(OPMALIMOHHBIX PECYPCOB MpeANnpUATUs(MOIENN, CTpaTeruu, MexaHusmbl). HayuHoe wuszganue
/A. ITymxkaps, E.H. I'paboscrkuii, E.B. Ilonomapenko.- Xapekos: M31. XHIVY, 2005. — 480 c.
3.2.5. Kpusyna B. I'. MogentoBanns nunamiunux cucreM / B. I'. Kpusyna, C. O. lImatok, B. L.
['octeB. — Kuis : TOB "/I.B.K.", 2004. — 234 c.
3.2.6. Bomouiit b. FO. Texnomnoris MoAeIIOBaHHS alrOPUTMIB MOBEIHKY iHpopManiiHux cucreM / b.
10. Bonouiii. — JIsBiB : JIbBiBCchbKa momiTexHika, 2004. — 220 c.
3.2.7. Kantoxuuit O. SI.  MopentoBaHHs CUCTEM Nepeaadi CUTHAJIB B 00UNCITIOBAILHOMY
cepenoBuili MATLAB-Simulink : HapuansHuii nocionuk / O. 5. Kanroxuuit ; Hamionansauit
TeXHIYHUN yHiBepcuTeT YKpainu "KuiBcbkuit momitexHiuynuii inctutyt". — Kuis : [lomiTexHika,
2004. - 136 c.
JonomixHa jiTepatypa
3.2.8. KBacko M. 3. MaremaruyHe MOJICIOBaHHA Ta 1IeHTU(]iKaLis 01HO- 1 0araTOBUMIPHUX CHCTEM
: HaBuanbHMi ociouuk / M. 3. KBacko, JI. P. Jlagiea, M. C. Iliprau ; MOH. — Kuis : HTYY KIII,
2006. — 308 c. 3.2.9. MoenroBaHHs TOKAJIbHUX JIFOIUHO-MAIIMHHANUX CUCTEM KOJEKTUBHOI B3acMOIT :
moHorpadis / A. M. Iletyx, €. B. Ky3sMmin, B. B. Boiitko, /I. I. KatenpHikoB ; BiHHUIBbKHI
HalioHaIbHUH TexHiuyHui yHiBepcuteT; MOH. — Binauug : YHIBEPCYM-Binnuns, 2007. — 162 c.
3.2.10. AnTonos, B. M. Komm'torepHe MOie/IIOBaHHsI 300pakeHb : HaBYaIbHUHN 1OCiOHUK / B. M.
AwnTtonos, 0. B. AntonoBa-Pagi. — Kuis : KHT, 2007. — 248 ¢
3.2.11. Kpusyna, B.I'. MaremaTtnyHe MoIeTIOBaHHS TEICKOMYHIKAIIMHIX CUCTEM : HaBUYAJbHUM
nocionuk / B. I'. Kpuyma, B. B. bapkoscekuii, JI. H. bepkman. — Kuis : 38's130k, 2007. — 271 c.
3.2.12. Bacunbes, B. M. MoaentoBanHs aepoHaBiramiinux cuctem. O6pobieHHs iHpopMmaliii Ta
OPUKRHATTA PillIeHb Y CUCTEMI KepyBaHHS MOBITPSIHUM PYXOM : HaBYaJIbHUNA MociOHMK / B. M.
Bacunbes, B. I1. Xapuenko ; MOH; Hamionaneuuii aBianiiiauii yHiBepcuteT. — Kuis, 2008. — 180 c.
3.2.13. bukoB, M. M. MozemntoBaHHs MPOLECy aHami3y 1 Kiacu]ikalii ro1oCoBUX KOMaH] :
moHorpadis / M. M.buxos, T. B. I'pumyk ; MOH, Binau1bKHiA HalllOHATEHUN TEXHIYHUI
yHiBepcureT. — Binauug : BHTY, 2009. — 128 c.
3.3. Indopmaniiini pecypcu B iHTepHeT
3.3.1. http: //irnl/nau.edu.ua — HaykoBa nepioguka HAY.
3.3.2. http: //er/nau.edu.ua - enexkrpoHHu# peno3utapii HAY.
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4. PEUTUHT OBA CUCTEMA OIIHIOBAHHS HABYTHUX
CTYJAEHTOM 3HAHb TA BMIHb
4.1. OuiHIOBaHHS OKPEMHX BUIIB BUKOHAHOI CTYJEHTOM HaBYAJIbHOI pOOOTH 3IiICHIOETHCS B

Oastax BigmosigHo 1o Tadim.4.1. ta4.1.1

Tabmums 4.1
Bug Max KiJIbKICTh OaitiB Bun Max KiIbKicTb OajiB
HaBYaJIbHOI poOOTH Jenna 3aouHa HaBYaJIbHOI poOOTH Jenna 3aouHa
dopma | dopma dopma dopma
HaBYaHHS [HABYAHHS HaBYaHHS | HABYAHHS
1 cemecTp

Moayas Ne 1. KoHuenrtyaJjibHi 0CHOBH
CTBOPCHHS | BAKOPUCTAHHS 00’ €KTIB
Ta npoueciB BipTyajabHOr0 MOJAe/JTIOBAHHS.

Mopnyab Ne 2 TexHoJ10rii Ta iIHCTpYyMEHTANBHI
3ac00M BIpTYaJbHOI0 MO/JEJIIOBAHHS B
MyJbTHMe/lia Ha 00’€KTHOMY Ta MPOLECHOMY

PiBHi.
Bun HaBuansHOi poOOTH Oanu O6amn | Bux HaB4anpHOI poboTH Oanu bamu
Bukonanss Ta 3axuct JlaGopatopHi/ipakTU4YHI/B
nabopaTOpHUX POOIT 4 x 56= — HKOH:HH}IPOK einx 4x56= 1| 4x 156=
PATOPHIX P 20 Garis P 20 Gani | 60 Gais
3aBJ]aHb
BukoHanus 3aBmaHb, HA
BukoHaHHs Ta 3aXUCT
3HaHHS TEOPETUYHOI O 4 - 4 -
. JIOMAIIIHBOTO 3aBJIaHHS
Marepiany
st 0onycky 00 6UKOHAHHS s oonycky 00 8UKOHAHHS
MOOYIbHOI KOHMPOTILHOT MOOYIbHOI KOHMPOTLHOT
18 — 18 —

pobomu Nel cmyoenm mae pobomu Ne2 cmyoenm
Habpamu He MeHuLe Mae Habpamu He MeHue
BukonaHHA MOZYJIBHOT 6 B BukoHaHHsS MOYJIBHOT 6 B
KOHTPOJIBHOI poboTu Nel KOHTPOJIBHOI poOOTH No2
Ycboro 3a moayJiem Nel 30 — Ycboro 3a moayaem Ne2 30 —

Yceboro 3a monyasavu Nel, Ne2 60 60

CemecTpoBHii eK3aMeH 40 40
Ycboro 3a IMCUMILTIHOO 100

Tabmumi 4.1.1

Moayab Ne3. KypcoBuii npoekT

Bun HaByanmsHO1 poOOTH

Max KUIBKICTE OaJtiB

JlenHa Ta 3a0yHa (hopMa HaBYaHHS

BukonaHHS KypCOBOTO POEKTY 60
3axXUCT KypCOBOTO MPOEKTY 40
BuxoHaHHS Ta 3aXHCT KYPpCOBOI'0 NPOEKTY 100

4.2. BukoHaHi BUIM HaBYaJIbHOI poOOTH 3apaxoOBYIOTHCS CTYJIEHTY, SKIO BiH OTPHUMAaB 32 HUX

MO3UTUBHY PEUTUHTOBY OLIIHKY.
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4.3. Cyma pEHUTHHTOBHX OIIIHOK, OTPUMaHUX CTYJEHTOM 3a OKpEeMi BHUAM BUKOHAHOI
HaBYaJIbHOI POOOTH, CTAHOBUTH IOTOYHY MOAYJIbHY PEHUTHHIOBY OIIHKY, $Ka 3aHOCUTBHCSA IO
BiJTOMOCTI MOJTyJIbHOTO KOHTPOITIO.

4.4. Cyma miCyMKOBOi CeMECTPOBOI MOJYJIBHOI Ta €K3aMEHAI[IHHOI PEUTUHTOBUX OIIHOK, Y
0anax CTaHOBUTH IiJICYMKOBY CEMECTPOBY PEHTHHIOBY OIIHKY, SIKa IEPEPaxOBYETHCS B OLIHKU 3a
HaIlOHAJIFHOIO 1Kok Ta mkainoo ECTS.

4.5. TlizcymKoBa ceMecTpoBa pEHTHHIOBa OIliHKa B Oanax, 3a HAI[lOHATHHOK IIKAJIOK Ta
mkanoro ECTS 3aHocHThCS 70 3a1IKOBO-€K3aMEHAIIHOT B1ZIOMOCTI, HABYAJIbHOI KapTKH Ta 3aJ11KOBOI
KHIWKKHU CTYJEHTA, Hanpukian, tak: 92/Biom./A, 87//1oope/B, 79//{oope/C, 68/3a006./D, 65/3a006./E
TOIILIO.

4.6. IlincymMKoBa peHTHHIOBa OIliHKA 3 AMCUUIUIIHU JOPIBHIOE MiJICYMKOBIH CEMECTpOBIii
pPEUTHHTOBIN OIliHIN. 3a3Ha4yeHa MiJCYMKOBAa PEHTHHIOBa OIlIHKA 3 JWCIUIUIIHU 3aHOCHUTHCS IO
Jonarky o nunioma.
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(@ 03.02-01)
APKYHI NIOIIUPEHHA JOKYMEHTA
. Kynu .
Ne Iepe1aHo Hata IL.L.b. orpumyBaua Iinmmac [IpumiTku
IPHM. (minpo3 i) BHJIaY1 OTpUMyBaua
(D 03.02-02)
APKYIII O3HAMOMJIEHHS 3 JOKYMEHTOM
Ne ITigmuc Jara
oD [Tpi3Buie im'st 0-6aTbKOBI 03HalOMJIEHOT O3HailloM- [Tpumitku
p- ocobu JICHHS
(@ 03.02-04)
APKYII PEECTPAIIII PEBI3II
Ne . . . . . BucHOBOK 1110710
nop. [IpizBuie im's mo-6aThKOBI [ara peBi3ii Ilignuc ANEKBATHOCTI
(@ 03.02-03)
APKYII OBJIIKY 3MIH
o Ne nrcra (cTopiHkm) ITizmmc Tlata Tlata
aMiHH AHYIIHO- oco0Owu, siKa BHECCHHs | BBCJCHHS
3mineHoro | 3amineHoro | Hosoro BAHOLO BHECJIA 3MiHY 3MIHU 3MIHU
(@ 03.02-32)
VY3TI'OJIKEHHS 3MIH
[Migmuc I[Himianu, npi3Buiie Ilocana Jlara
Po3po6HuK
V3romkeHo
VY3romxeHo
VY3romxeHo




