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1. Onuc HaBYaabHOI AucHUILTiHE «KoMII’l0TepHa MpaKTHKa»
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2. 3arajibHi BizoMocTi, MeTa i 3aBJaHHS HABYAJIbLHOI AU CHHUILIIHI
«KoMm’roTepHa npakTHKa»

Ocsgitas komnonenTa «Kommn’orepna npakruka» nis Ol «ABromaTtu3ariis
Ta KOMIT'FOTEPHO-1HTETPOBaH1 TEXHOJIOTID» — 11e 000B’s13K0Ba HaBYaJbHA AUCIMILIIHA,
30CepeIKEeHa Ha MOMEPEAHHOMY 1HAMBIAYaTbHO-CAMOCTIHHOMY Ta 06€3MoCepeTHbOMY
MPaKTUYHOMY O3HAMOMJICHH1 CTYJEHTIB-NIEPIIOKYPCHUKIB 1741 creriaabHOCTI 13
OCHOBHMMH KOMIT FOTEPHO-MEPEKHUMH KOHLICTIISIMU, MIIX0JaMU, MOJEISIMHU Ta
aKTyaJbHUMHU OOYMCIIOBAIBHUMHU MOMJIMBOCTSMH TaKOr'O BIIBHOTO Ta BIAKPUTOIO
cyyacHoro mporpamuoro 3abesmeuenns sk Wireshark; Python & NetworkX;
NetLogo & NetLogo Web; Wolfram Language uepes Wolfram Cloud Basic &
Wolfram|Alpha; SageMath; SciLab; GNU Octave; OpenModelica;
JModelica.org; GeoGebra Classic; NodeXL Basic; Apache Spark & Neodj;
LibreOffice Calc; C++; Maxima; GNU R; Giac/Xcas; MATLAB; CFENgine;
NET-¢peiimBopk 115 yCHIIIHOTO 3a0€3MEUEHHSI CaMOCTIMHOIO CTYAEHTCHKOIO
OPUKJIATHOTO  KOMIT IOTEPHOTO  MOJCIIOBAaHHS ~ TaKMX  KJIAciB  aKTyalbHUX
KOMIT FOTEpPHO-O0UYHMCIIIOBATIbHUX  337a4  1H()OpMALIHHO-MEPEKHOI JAHUHAMIKA  SIK
noOy/10Ba, Bizyasizailis, MOJCIIOBAHHS Ta KOMIT IOTEPHUI aHali3 HeOPiEHTOBAHUX
rpadiB indopmamiiinux wmepexk (P3KII 01, domarox A); oOuyucioBaIbHE
o3HariomsieHHS 3 Sl-MoaesiMu momupeHHsi Mepe:kHoro 3apaxkennsi (P3KII 02,
JlomaTok B) Ta moximagHe cMOCTiliHE OIMaHYBaHHS CHCTEMHO-ONTHMI3AIlIHUX 33124
HEJIIHIHHOTO TpOTrpaMyBaHHs JUIA YHCENbHOT MiHiMizamii ¢yHKmioHany (J =tf) ms
pisaux kepoBanux guHamiuyHux cuctem (P3KIT 03, Jomarku C — D) B pamkax
akay3ainpHoro Modelica-kioepdi3uuHOro ONMCYy CHCTEMHO-MEPEKHUX KPUTEPiaIbHUX
XapaKTEPUCTUK AKOCTi, €(EeKTUBHOCTI Ta MPOAYKTHUBHOCTI JyIsl 1H(OpMaIiiHO-
MEPEKHUX MPOLIECIB Y JIFOIUHO-MAIINHHUX CUCTEMAX.

Mera mucunmiainn «Komm’orepHa npakruka — GopMyBaHHSI KOTHITUBHHUX,
aeKTUBHUX Ta MOTOPHUX KOMMETEHIIH, a TaKOXK “TBepAUX’ Ta “M’SIKHUX’ HABUYOK
MalOyTHBOTO 1HX)eHepa 1741 crenianbHOCTI B cpepl MPaKTUYHOTO Ta MPHUKIATHOTO
KOMIT FOTEPHO-MEPEKHOTO MOJIETIOBaHHS (DEHOMEHOJIOTTYHOI MEpEeXHOI AUHAMIKH
iHQopMaIIiHUX TMOTOKIB Yy CY4YaCHHX BHUCOKOIIBHJAKICHUX I|HTepHEeT-KaHamax,
nonepeaHb0 O0I3HAHOTO 13 OCHOBHUMHM KOHIEMIISIMHU, TMIIXOJaMH, MOJEIISIMH,
aKay3aJbHUMHM Ta Kay3aJbHUMH CHHTAKCUUYHUMH OCOOJUBOCTSIMH, MOMYJISIPHUMU
MEpPEKEBUMHU AJITOPUTMAMU Ta 0OUNCIIOBATBHUMH MOKIMBOCTSIMHU BUIII€3a3HAYEHOTO
aKTyaJIbHOTO OE3KOIITOBHOTO, BIIKPUTOTO, BUIBHOTO Ta OE3KOIITOBHO-IOCTYITHOTO
IPOrpaMHOro 3a0e3MEUEHHs 0 MOJENIOBAHHS MEpPEKHUX IPOLECIB Ta CHUCTEM 3
aKLEHTaMH Ha JTOCSITHEHH1 1HAUBIAYaIbHUX YCMIXiB Y IPAKTUYHOMY KOMII IOTEPHOMY
BU3HAUEHH]  XapaKTepUCTHUK Ta  BJIACTHMBOCTEH  HeopieHTOBaHUX rpadis
ingopmaniiinux mepex (P3KII 01, JoxaTtok A); obuncioBaibH0-00i13HaHuX 3 Sl-
MOJEJSIMU TOUIMPEHHS KOMII'IOTEPHO-MepexkHoro 3apaxkenHs (P3KIT 02,
Jonatok B) T1a mnomepenHpo-KBaNmiiKOBAaHUX Yy aKay3ajlbHO-JITOPUTMIYHUX
nuTaHHAX ~ moOymoBu  Modelica-po3s’s3kiB KpUTEpiaTbHO-ONTHMI3AI[IHHAX
Ki0ep(Di3nYHMX 3a]a4 HENIHIHHOTO MpOrpaMyBaHHS Ta ONTUMAJILHOIO YIPaBIIHHS
kepoBanumu quHamivHuME cuctemamu (P3KII 03, Joxatku C — D).



3aBaanns qucuuiuiing « KoM’ oTepHa npakTuKay:

— TIOTIEPETHE O3HAWMOMIICHHS CTYJIEHTIB 31 IIUIIXaMU CTAHOBJICHHS Ta PO3BUTKY
«tBepaux» npodeciitaux (hard skills) Ta «m’sxkux» comianbHO-KOMYHiKatiitHEX (SOft
skills) HaBmuok MaitOyTHROTO (haxXiBIIsl 3 KOMIT FOTEPHHUX CHCTEM Ta MEPEK;

— nonepeiHe GopMyBaHHS «M’SIKHX» KOMYHIKaTUBHUX COL1aJIbHIX HAaBUYOK Ta
e(eKTUBHUN PO3BUTOK KPUTUYHOTO MHUCJICHHS 3aIliKaBJIEHUX, MOTHBOBAaHHX Ta
aMOILIMHUX CTYACHTIB-NIEPIIOKYPCHUKIB 1741 cremiaJbHOCTI YIPOJAOBK IMPOCKTHO-
OpIEHTOBAHOI1 103aayUTOPHOI POOOTH HAJ 3aMPONOHOBAHMMH 1HAMBITYAIBHUMHU
3aganHsvu  (P3KIT 01-04, Jlomatkm A-D) koMmmm'roTepHOI NPaKTHKH, SKE
0e3Iocepe/IHbO MOUYMHAETHCS B paMKax MpOIECy CaMOCTIMHOTO Mo3aayJIuTOPHOTO
O3HAHOMJICHHS ~ CTYJEHTIB 3  3alpPONOHOBAaHUM  OOCSITOM  KOMII IOTEpPHO-
OOUYHCITIOBAJIbHUX ~ 3aBJaHb  YINPOAOBXK  JOOPO3UWIMBOTO Ta  IHIIIATUBHOTO
0oOroBOpEHHs 3 BHUKJIAJa4yeM I[IKaBUX acCIEKTIB 3alpONOHOBAHUX 3a/ad MEPEeXHOI
TUHAMIKH, $KI MalOTh HarajgbHE TMPaKTHYHE 3HAYCHHS Ta € MPaKTUIHO-
PO3B’sI3yBaHUMU y Tiepei0auyBaHiil CeMEeCTPOBIi-4acOBid MEPCIEKTUBI;

— monepeHe 3a0e3MeyeHHs aMOIIIiHOT COI1aIbHO-OCBITHBOI 1111 €)EKTUBHOTO
3aIliKaBJICHHS  OLIBIIOCTI  CTyHEHTIB 1741 coemiajJibHOCTI  3ampONOHOBAHOIO
BHKJIaJaueM TeMaThKoro iHauBiayadpbHux 3aBnanb (P3KII 01-04, JTomatku A-D)
KOMIT'IOTEpPHOT TPAaKTHKHA Ta TpPUTEPyBaHHSI OCOOHCTOTO KOMIT IOTEPHOTO-Ta-
OOYHUCITIOBAILHOTO 1HXEHEPHO-OCIITHUIIKOTO 1HTEPECy /10 CHpOOM CaMOCTIMHOIO
BUKOHAHHS 3allPOTIOHOBAHUX 3aB/IaHb B paMKaX KOHKYPEHIIii 3 OJTHOTPYyTHUKAMH;

— Oe3nocepeHs peasizallis MONepeaHbOr0 JOCATHEHHS €(EKTUBHOTO PO3BUTKY
«TBEPIIUX» Ta «M SIKUX» COI[AJIbHUX HABUYOK, a TAaKOX KPUTUYHOTO MHUCIEHHS
CTYJICHTIB-TIEPIIOKYPCHUKIB 1741 cnemiagpbHOCTI B paMKax SK OJIHOYACHOI
KOHKYPEHTHOI CTYJEHTChKOi POOOTH HaJl OJHOYACHO-3aIPOIIOHOBAHOI0 TEMAaTHUKOIO
no3aayauTopHoi « KoM’ roTepHoi NMpakTHKHW», TaK 1 YIPOJOBXK M03aayAUTOPHOTO
CTYJEHTOILEHTPUYHOTO MPOIIECY CHITBHOT KOMIT IOTEPHO-00UNCIIOBATIBHOI pOOOTH Ha
BCIX eTamax CHIUIBHOTO  CTYASHTCHKOTO BHKOHAHHS  YHCICHHHX  3aBJaHb
3aIPOIIOHOBAHOI KOMIT FOTEPHOI MPAKTUKH;

— TIoTiepeiHe 3a0e3MeUeHHS PO3BUTKY TAKHX «M’ SIKHX» COIIaTbHIX HABUYOK SK
TBOpYE, IHILIATUBHE Ta KpEaTHMBHE MUCIECHHS CTYJEHTIB-NEPUIOKYpPCHUKIB 1741
CIELIIBHOCTI YMHPOJOBXK CaMOCTIMHOTO BMKOHAHHSI 103aayJUTOPHOI pOOOTH Ha
IHIMBIAYaJIbHUMHU KOMIT I0TepHO-00uucroBaibHUMU 3aBaaHHsamu (P3KIT 01-04,
Honatku A-D), ko MaitOyTHI 1HXKEHEPU-KOMIT FOTEPHUKHU MPAKTUYHO HABYAIOTHCS
CIIOCTepIiraTu, cUcTeMaTu3yBatu, (GOpMyroBaTH, GopMasizyBaTu, OOUHCIIOBATH Ta
y3arajbHIOBaTH YUCJICHHI IH)KEHEPHI JIaHi B paMKaX BUCYBaHHS Ta MEPEBIPKH BIACHUX
OpUTIHAJIBHUX Ta HECTAaHJAPTHUX I1HXXCHEPHO-OOUUCITIOBAILHUX, KOMIT IOTEPHO-
MaTeMaTUYHUX Ta  HAYKOBO-TEXHIYHMX  17Ied  YNPOJOBXK  KOMIT FOTEPHO-
OOYHCITIOBAILHOTO  Ta  KOMIT FOTEPHO-MAaT€MaTUYHOTO  T€HEPYBaHHS  HOBUX
O0OYHUCITIOBAJILHUX 3HaHb Ta 3aKOHOMIPHOCTEM, Hapa3l MOBHICTIO BIJICYTHIX Y BiJIOMIN
Ta/ab0 PEKOMEHI0BaHIi MepiouyHIN Ta HaBYaNbHIM JiTepatypi [1]-[26];

— JIOCATHEHHS OCBITHbOI METH TMONEPEIHbOrO0 HABYAHHS CTYJEHTIB 1741
cHemiagbHOCTI  poOOTI B KOMaHJI YNPOAOBXK I1HTEHCHUBHOI poOOTH  Han
IHIWBIAYaJIbHUMHU KOMIT I0TepHO-00uucIoBasibHUMU 3aBAaHHsamu (P3KIT 01-04,



Jonatku A-D), KoM NEpHIOKYPCHUKH PO3YMIIOTh 30HY CBO€I BiIOBITAILHOCTI,
YCBIIOMJIIOIOTH JI€/IIAHN Ta YacOB1 0OMEXEHHS 1 MPALIOIOTh HA KIHLIEBUI Pe3yJIbTarT;

— ycrimHe 3a0e3meueHHs] INUISXiB  MOMEpPeIHbOr0 HaBYaHHS CTY/JCHTIB-
MEePIIOKYPCHUKIB HAaBUYKAM KPUTUYHOTO MHUCJCHHS YIPOJOBXK CaMOCTIHHOTO
BUKOHaHHS 1HIuBIAyansHuX 3aBaanb (P3KII 01-04, lonatku A-D) ta, 30kpema, mipu
HAIIMCaHHI KPUTHUYHOTO JITEPATypHOTO OISy JO0 TNHCbMOBOTO 3BITYy 3
no3aayauTopHoi «KomMm’oTepHoI mpakTUKW», KOJIU MailOyTHIN 1HXXEHEp BUUTHCS
KPUTUYHO OIIHIOBATH BiJIOMI 1HKEHEPHO-OOUYHUCITIOBAIBHI Ta HAYKOBI pe3yJIbTaTH,
YCBIJJOMITIOIOUH X M€pEBaru Ta HelI0MIKH;

— moniepeIHe 3a0e3MEeUeHHST MOXKJIMBOCTI PO3BUTKY Yy CTYACHTIB 3JaTHOCTI
0aunTH 1HXKEHEPHO-00YUCTIOBATIbLHY HOBU3HY Ta, 3r0JI0M, HAyKOBO-TEXHIUHY HOBU3HY
1, MOXKJIMBO, IIPUHITUIIOBY HAyKOBY HOBHU3HY Ta BY3bKl MICIISl B aHaJII30BaHUX POOOTAX
31 CIIUCKY PEKOMEHI0BaHO1 JIITepaTypH Ta y BIACHUX KOMIT I0TEPHO-00UMCITIOBATLHUX
MPAKTUYHUX CTYAisIX Ipu BuKoHaHHI 3aBaanb (P3KII 01-04, Joxatku A-D);

— [IonepeIHE O3HAHOMIIEHHsSI CTyAeHTIB 174i crneuiaabHOCTI 13 JIHOJUHO-
IEHTPUYHAMH Ta COIABHO-«M IKUMH» TIAXO0JaMU CY4YacHOTO KOMII IOTEPHOTO
CUCTEMHO-MEPEKHOTO  MOJIETIOBAHHS O  IOCTIMHOTO  PO3BUTKY  €MIIATIi,
KOMyHika0enpHocTi, MmoasHocTi Ta SOft skills y mpodeciiiniit cinpHOTI IT-daxiBmiB
IUISIXOM COLIAJIbHO-HAYKOBOI TPAHCHO3MUIli HEMHIMHUX TpadOBUX, €MIIEMIYHUX Ta
(heHOMEHOJIOTTYHO-HENIHIHHUX ~ CUCTEMHO-ONTUMIZAIIMHUX MOJCIeH KepoBaHOI
1H(hOpMaIITHO-MEPEKHOT TUHAMIKY;

— TIOTIEPETHE CTYJCHTOLICHTPUYHE CIPHUSHHS IMOYaTKOBOMY (HDOPMYBaHHIO Y
OakanaBpiB-MOJIOIIIOKYPCHUKIB 1741 crierianbHOCTI CTIHKOI Ta BIEBHEHOI 3aTHOCTI
70 aITOPUTMIYHO-TIOCIIIIOBHOTO, aKay3aJlbHO-JIOTIYHOTO, 1HXKEHEPHO-TEXHIYHOTO,
CUCTEMHO-MEPEKHOTO, TBOPUYO-IHIIIATUBHOIO, aji¢  COIIaJIbHO-TA-TEXHOJIOTIYHO
€TUYHOTO KOMIT I0OTEPHO-1H)KEHEPHOTO MHUCIICHHS; CTYJICHTOIICHTPUYHE CIPHUSHHS
e(EeKTUBHOMY  YCHIITHOMY  CTAQHOBJICHHIO  HAJEXHOTO  PIBHSA  COILIaJIbHO-
MEHEIKEepChKOi, 1H(dopMaliitHo-ipodeciiinoi Ta 1H(POopMaIiiiHO-00UKCIIOBATBLHOT
KOMIIT FOTEPHO-MEPEKHOI KyJIbTYpH, & TAKOXK 3a0€3MeueHHs MOAATBIIIOT0 PO3IIUPEHHS
po@eciitHOro collagIbHO-TEXHIYHOTO KPYro30py Mail0yTHBOTO iH)KeHepa-MpaKkTUKa B
MPUKIAAHINA KOMI IOTEPHO-00UHCTIOBAIIBHOI HAYKOBO-TEXHIYHINA Tally31 CUCTEMHO-
MEpEXKHOI KOMIT IOTEPHOI 1HXeHepil 1HQOopMalIiHO-MEPEKEBUX MOTOKIB JaHUX Y
BHCOKOIIIBUJIKICHUX KaHAJIaX Cy4yaCHUX 1H(OpMAIiHHO-KOMYHIKAIlIHHUX MEPEK;

— TIoTIepeIHE  O3HAWOMJICHHSI MalOyTHIX (haxiBIiB 3  KOMII IOTEPHOTO
MOJICITFOBAHHSI MEPEKHUX TPOIIECIB Ta CUCTEM 13 aKTyaJTbHUMU COI1aJIbHO-CTHIHUMHU
npoOieMaMu €(EeKTUBHOTO JOTPUMAHHS MIKHAPOJHUX ETHYHUX NPUHIMIIB JJIs
YCHIITHOTO 3a0€3MeUeHHs] CTaHAapTIB CTAIOCTI, 100po0yTy, poboyoro koMmpopTy Ta
00pPOYECHOCTI B MOBCSIKICHHIM MPAKTHYHINA AISUTBHOCTI SIK 1H)KEHEpa 3 KOMIT FOTEPHUX
CUCTEM Ta MEPEXK, TaK 1 CHCTEMHO-MEPEKHOTO aIMIHICTpAaTOpa Ha BUPOOHMUIITBI;

— TIOTIepPEIHE 1HAMBIAYaTbHO-TIPAKTHYHE CTYICHTOIEHTPUYHE O3HAHOMIICHHS
CTYJCHTIB-TIEPIIOKYPCHUKIB 1741 cremiadbHOCTI 13 aKTyaJdbHUMH MIKHAPOJIHUMHU
TEHACHIIISIMH Ta  KOMIT IOTEPHO-MEPEKEBUMU  TPEHAAMH O  IOCTYIOBOTO
MEPEOCMUCIICHHSI YCTAJICHUX ICHYIOYMX MAaTepPHIB KJIACHUYHOI CHUCTEMHO-MEPEKHOI
TiSTBHOCTI (haxiBUs 3 KOMIT IOTEPHOT 1HXEHEPI 3 oIy Ha MIBUIAKUANA PO3BUTOK Ta



O€3KOIITOBHY JOCTYMHICTh MOTY)XKHUX OOUYMCIIOBAIBHUX MOMJIMBOCTEH IIMPOKOTO
CHEKTpY XMmapHuX oOumcmoBampHUX cepenosuny (NetLogo Web; Wolfram
Language uepe3 Wolfram Cloud Basic; SageMath) Ta akryansaux Modelica-
nonioaux MoB (OpenModelica; JModelica.org) mis npakTHKH akKay3ajJbHOTO
Ki0ep}i3UYyHOTrO MOJETIOBAHHS HENMIHIMHUX MEpeKeBUX IMpoleciB y rpagax
CKJIaJHUX MepeskHo-cepBepuux cucreM (P3KII 01 — 04);

— PO3IIUPEHHS TMOYAaTKOBUX Mpo(deciiHuX ysBIeHb MalOyTHHOrO GaxiBIsd 3
KOMIT'IOTEPHOT 1HXKEHEepli MI0A0 €e(PEKTUBHUX INUIAXIB MPUKIAJHOTO CHUCTEMHO-
MEPEXKEBOr0  3aCTOCYBaHHS  PO3PaXyHKOBO-OOUMCIIOBAIBHUX  MOMJIMBOCTEH
CyYaCHOTO BIJKPUTOTO Ta OE3KOIITOBHOTO MPOrPaMHOIO 3a0e3MeueHHs /10
KOMIT I0TE€PHO-MaTeMaTUYHOI0, MEXaTPOHHOT0, Ki0ep(13UIHOTO Ta MYJIbTHAT€HTHOTO
MOJICJIIOBAaHHSl HENIHIMHUX CHUCTEMHO-MEPEKHUX TMpoleciB y rpadax CKITHUX
KEPOBAHUX COLIAIbHO-TEXHIYHUX CHUCTEM JIFOJIMHO-MEPEXKHOI B3aEMO/IIT;

— TOMEepeIHE 1HAUBIAYaTIbHO-TIPAKTHYHE O3HAWOMIIEHHS TMEPIIOKYPCHUKIB 13
KIaCHYHUMHA Ta CYYaCHHUMH  KOMII IOTEPHO-OOUMCTIOBATLHIUMH  IMiIXO0JaMH,
KOHIIETIIisIMU, MeTotaMu Ta Modelica-akay3anbHuME aropuT™MamMu JJis e(heKTUBHOTO
KOMIT FOTEPHO-MAaTeMaTUIHOTO MOJEIIOBAHHS PEXUMIB (DYHKIIOHYBaHHS HAasBHOTO
Ta/ab0 MiHIMaJIbHO-MOJIEPHI30BAaHOTO CEPBEPHO-MEPEKHOTO 00JIaTHAHHS;

— pO3IIHpPEHHS MPOPeCITHUX yABIEHb MalOyTHHOTO (PaxiBIs 13 KOMI FOTEPHUX
CUCTEM Ta MEpEeX IIOJ0 NUISIXiB €(PEKTUBHOro 1HPOPMAIIHHOTO 3aCTOCYBaHHS
PO3paxyHKOBO-OOUMCIIOBAIbHUX ~ MOJKJIMBOCTEH  Cy4acHOTO  BIAKPUTOIO  Ta
OE3KOIITOBHOTO aKay3aJbHOTO IPOrpaMHOro 3a0e3NeyeHHs 10 KOMII IOTEpHO-
MaTeMaTUYHOTO, MEXAaTPOHHOTro, KiOep(]i3uyHOro Ta MMOBIPHICHO-CTAaTUCTUYHOTO
MOJIETIIOBaHHSI ~ COLIAJIbHO-PETJIAMEHTOBAHUX TIEOMETPUYHUX Ta JAMHAMIYHUX
0COOJIMBOCTEN HENHIMHUX 1H(QOPMAIIHHO-TTIOTOKOBHX IMPOIIECIB y CKIAAHUX rpadax
OaratocepBepHHUX TEXHOCOIIATbHUX 1HPOPMAIIIHHO-MEPEKHUX CUCTEM;

— PO3IIMPEHHS MOYaTKOBUX MPOQeCIiiHUX ysBIeHb MaOyTHbOrO (paxiBus 1741
CHELIaJbHOCTI HIOJ0 HIMPOKOrO CHEKTPY MNPUKIAIHUX 1H()OpMALIHHO-MEPEKEBUX
OOYHCIIOBAIGHUX 3a7ad Ha Tpadax Al KOMIT I0OTEPHO-MOJIETIOBATBHOTO OIMUCY
COIIaJIbHO-TEXHIYHUX MPOIIECIB Ta CUCTEM, O€3MOCEePEIHBO OB’ I3aHUX 3 HEITHIHHOIO
1H(pOpMaIITHO-MEPEKHOIO JTMHAMIKOIO CUCTEMHO-a/IMIHICTPATUBHUX Ta
KOMIT FOTEPHO-1H)XKEHEPHUX KOMYHIKAIX y mpodeciiiHii TEXHIYHIM CIIBHOTI JIs BCIX
MYJIbTHAUCIMIUIIHAPHUX 00JIacTel aJMiHICTPAaTUBHO-MEHEIKEPCHKOI MISUIBHOCTI Ha
YCIX PIBHSIX CUCTEMHO-MEPEKEBOTO 1HKUHIPUHTY Ta aJIMIHICTPYBaHHS;

— TIOTIepeTHE  O3HAWOMJICHHSI CTYJICHTIB 0OakajaBpaTy 13 KOMII IOTEpHO-
OOYHUCITIOBAILHUMU ~ MOJKJIMBOCTSIMU  1H)KEHEPHO-(PEHOMEHOJIOTIYHOTO  OTHUCY
HEJIIHIMHUX ~ COIIAJIbHO-TEXHIYHUX 3a7a4 MEpPE)KHOi JHHAMIKK 13 IIOJASHHOI
MPAKTUYHOI TISITHOCTI KOMIT' FOTEPHOTO 1HKEHEPA B paMKax IMUPOKOTO 3aCTOCYBAHHS
HaWOUIBII TOIMUPEHUX PO3PAXYHKOBO-OOUUCITIOBAILHUX METOIIB Teopii Tpadis
ckimagHux MepexHo-cepepaux cucteM (P3KII 01, JomaTok A), Teopii Mepe:KHUX
enigemiit (P3KII 02, [lonarok B) Ta o6uncmoBanbHo-akay3anbHux miaxoais (P3KII
03, Momatkm C — D) nmo (Modelica-ta Optimica)-3acHoBaHOrO KOMIT IOTEPHO-
ONTHUMI3allIfHOTO MPOrpaMyBaHHs ONTUMAIbHO-KEPOBAHUX KiOEp(DI3UUHUX CUCTEM;



— ToMepeiHe O3HAHOMIIEHHS MaWOyTHIX iHXeHepiB 1741 cmemiaiabHOCTI 13
MDKHapOJAHUMU  KOMIT IOTEPHO-OOUYUCIIOBAIBHUMU — MapagurMamu, [HTepHeT-
IHKMHIPUHTOBUMU ~ KOHUEMISIMU,  MEpPEXHO-TUHAMIYHUMU  KPUTEPISIMH  Ta
KOMIT FOTEPHO-MOICTIOBAIbHIUMH ITiJIX0/IaMU J0 KOMIIJICKCHO1 0araTopiBHEBOT OIlIHKH
AKOCT1 1H(OPMAIITHO-KOMYHIKAI[IHHUX CEepBICIB Ta MOCIYT JUIi PI3HUX KaTeropii
KOPHCTYBa4iB BUCOKOIIBUAKICHUX [HTEpHET-KaHATIB Ta 3 BITUM3HSIHOIO peasi3alli€io
Cy4JacHUX OaraTOKpUTEplaJbHUX CTpATEri JOTPUMaHHS SKOCTI B PoOOTI ¢axiBis 3
KOMIT FOTEPHUX CHUCTEM Ta MEPEXK.

IlepenymoBu 1iisi eeKTHBHOIO BHMBYEHHSI aucuuiiiinm «Komm’rorepHa
NMPAKTUKA: TIONEepeTHE BUBUCHHS CTyJAeHTaMu 1741 creuiaJbHOCTI JIUCHMILIIH
«®Dizukay, «EnekTpuuHi BUMIPIOBaHHS Ta puiiaany, « EJeKkTpoHika Ta KOMIT I0TepHa
cxeMoTexHika», «KOMIOHEHTH Cy4YacHMX KOMITIOTEpHUX cHUCTeM», «Buina
MaTeMatuka», «CucteMu KOMIT'IOTepHOI anredbpu», «Teopis iHpopMmaiii Ta
KoayBaHHA», «Teopis anroputMmiB Ta aBTOMAaTiB», «Kowmm’ioTepHI TeXHOJOTIl Ta
nporpamyBaHHsa», « Web-nporpamyBanHs», «Couionorisy, «Pinocodis», «ETuka ta
ecteTukay, «[lomitonoris» Ta «IHopmamiiiHl BIHHI.

MoBa BuKJIaIaHHA: YKpaTHCHKA.

O0csAr HaBYAJIBHOI 32J1IK0BOI AMCUMILIIHA «KOMII’'I0TepHA NMPaKTHKa» Ta
HOT0 pO3MO/IiT 32 BUIaMU HAaBYAIbHUX 3aHSTh:

— 3aranbHU 00csar «KoMm’roTepHoi npakTHKW» s JeHHOI ¢opmu
HaBYaHHs cTaHOBUTH 105 rogun / 3,5 KpeauwTH, B TOMY YMCIIL: JEKIIi — HE
wianyThes (0 TOAKH), MPAKTUYHI 3aHATTS — He Tu1anyoThes (0 roauH), madopaTopHi
poboTtu — He mnanytotbes (0 roauH), camocTiiiHa podoTa cryaeHTiB — 105 rogus;
KypCOBUH HPOEKT — KypcoBa poOOTa HE IJIAHY€ThCS; MUCbMOBHUH 3BIT 3 YOTHUPHOX
IHAMBIAyanbHHX 3aBaaHb 3 « Komm’oreproi npaktukm» (P3KII 01-04, lonaTku A—
D) — mianyethest; 3aiik 3 « KoM’ oTepHoOi MpaKTHKW — MJIaHYEThCA.

— 3arajibHUil o0CAT JJIsl ICHHOI NMPUCKOpPeHoi GopMU HABYAHHS CTAHOBUTH
O rogun / 0 kpenutiB (Hapa3i «KoMm’r0TepHAa NMPaKTHKA» HE TUIAHYETHCS), B TOMY
quchi: Jiekiii — He 1iaHytoTbes (0 TOauH), MPaKTUYHI 3aHATTS — HE IUIAHYIOThCS
(0 romun), nabopaTopHi pobotn — He IaHyThes (0 roaMH), caMocCTiiiHa poOoTa
CTyJIeHTIB — He TuianyeTbcs (0 roauH); KypcoBHMl MpPOEKT — KypcoBa poOoTa He
mianyerbes (0 roaMH); MUCHMOBUM 3BIT 3 YOTUPHOX IHAMBIAYAJbHUX 3aBIaHb 3
«Komm’rorepuoi mpaktuxkm» (P3KIT 01-04, lomatkm A-D) — He miuaHyeTbes
(0 rogun); 3amik 3 « Komm’rorepHoi npakTuku» — He mwiaHyeTbes (0 roauH).



3. lIporpamMHi pe3y/1bTaTH HABYAHHSA 3 IMCHMILIiHH
«Komn’oTepHa npakTuKa»

OcsitHs kommoHeHTa «Komm’iotepna mnpaktuka» (OK29 Ilpaktnuna
MiArOTOBKAa) MOBHHHA C(OPMYBATH HACTYIHI MPOTPaMHI pe3yibTaTH HABYAHHSA, IO
nependadeHi  OCBITHbO-IPO(ECIHHOI  MpPOrpamMol0  MiATOTOBKM  OakanaBpiB
crietiasibHOCTI « KoM’ roTepHa iHXeHepis», ki HaBuaroThes 3a OINIT « ABTomaTu3airis
Ta KOMIT'FOTEPHO-IHTETPOBaHI TEXHOJIOT1i»:

IK. 3naTHicTh poO3B’A3yBaTH CKJIAJIHI CIICIiali30BaHl 3a7a4l Ta IpPaKTHYHI
npo0sIeMH, 0 XapaKTEPU3YIOTHCA KOMILJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, IT1]] 4ac
npodeciiHOol JISIBHOCTI y Tamy3l aBToMaru3allii, abo y Mpoleci HaBYaHHS, IO
nepeadavae 3aCTOCyBaHHsI TEOPIA Ta METOIIB TaTy31.

3KO01. 31aTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaIlisIX.

3K04. HaBuuku BUKOpUCTaHHS 1HPOPMAIIITHUX 1 KOMYHIKAIIHHUX TEXHOJOTIH.

3KO05. 3paTHICTh 10 MONIYKY, ONpAallOBaHHS Ta aHaII3y 1H(GOpMAIiil 3 pi3HUX
TDKEpEUL.

3K06. HaBuuku 3a1iicHeHHS O€3MeYHO] TISUIbHOCTI.

3KO07. IIparuenns 10 30epeXeHHsI HABKOJIUIITHLOTO CEPEIOBUIIIA.

3KO08. 3naTtHiCTh mpaifoBaTd B KOMaH/1.

3K/I1. 3natHicTh AISITH CBIAOMO Ta COIIAbHO-BIAMOBIIAIBHO 32 pE3yJIbTaTH
MPUIHATTS CTPATETIYHUX PIIIEHb.

3K/12. 31aTHICTh 10 HAaBYaHHS Ta CAMOPO3BUTKY.

CKI3. 3gaTHicTh BUKOHYBAaTH aHalli3 00’ €KTIB aBTOMAaTH3allii HA OCHOB1 3HaHb
Ipo MpoIecH, [0 B HUX BIAOYBaIOTbCSI Ta 3acCTOCOBYBATH METOAU TEOpIi
ABTOMATUYHOTO KEpyBaHHS [UJIS JIOCHIKEHHS, aHalli3y Ta CHHTE3Y CHCTEM
ABTOMATUYHOTO KEPYyBaHHS.

CK14. 3naTHicTh 3aCTOCOBYBAaTH METOAM CUCTEMHOIO aHaJ13y, MAaTEMAaTUYHOTO
MOJIETIOBaHHs, 1ICHTU(IKALl] Ta YHUCIOBI METOAM JIsl PO3POOJICHHS MaTeMaTUUHUX
MOJIeJIeld OKPEMHUX €JIEMEHTIB Ta CUCTEM aBTOMATH3allil B LIJIOMY, AJI aHAJI3y SAKOCTI
iX (DyHKL1OHYBaHHS 13 BAKOPUCTAHHSAM HOBITHIX KOMIT IOTEPHUX TEXHOJIOT1H.

CK15. 3naTHicTh OOTpYHTOBYBATH BUOIp TEXHIYHUX 3aC001B aBTOMATHU3allll HA
OCHOBI PO3yMIHHSI MPUHILMIIB iX POOOTH aHANI3y iX BIACTUBOCTEH, MPU3HAYEHHS 1
TEXHIYHUX XapaKTEePUCTHUK 3 ypaxyBaHHSIM BUMOT JI0 CHUCTEMH aBTOMAaTH3allii 1
eKCIUTyaTallifHuX YMOB; HAJIAro>)KyBaTy TEXHIYHI 3aCO0M aBTOMAaTH3aIlll Ta CUCTEMHU
KEepyBaHHSI.

CK16. 3matHiCTh BUKOPHUCTOBYBATH ISl BUpIIICHHS MpoQeciiHuX 3aBliaHb
HOBITHI TEXHOJOTI y Tramdy3l aBToMaru3alii Ta KOMI IOTEpHO-IHTETPOBAHUX
TEXHOJIOT1H, 30KpeMa, MPOEKTyBaHHS OaraTOpiBHEBUX CHCTEM KEpyBaHHs, 300py
JTaHUX Ta iX apXiByBaHHS N7 opMyBaHHs 0a3u JaHUX TapaMeTpiB MPOIECy Ta iX
Bi3yautizallii 3a JOIOMOI'00 3aC001B JIFOAUHO-MAIIMHHOTO THTEp(ENCy.

CK17. 3paTtHicTh OOIpYHTOBYBAaTH BHUOIp TEXHIYHOI CTPYKTYpU Ta BMITH
pPO3pOOIIATH TPUKIAAHE MPOTrpaMHe 3a0e3MmeueHHs AT MIKPOMPOIIECOPHUX CHCTEM
KepyBaHHs Ha 0a3l JIOKaJbHUX 3acO00iB aBTOMAaTH3allli, MPOMMCIOBHX JIOTIYHUX
KOHTPOJIEPIB Ta MPOrPAMOBAHMX JIOTIYHUX MATPHULb 1 CHTHAIBHUX MPOIECOPIB.



CK/1. 3natnicte odopmiati oTpuMaHi poOoyl pe3yiabTaThd Yy BUIIIAIL
Mpe3eHTalllif, HAyKOBO-TEXHIYHUX 3BITIB.

[TPHO3. Bwmitu 3actocoByBaTH cydacHi 1H(OpMaliiiHI TEXHOJOril Ta MaTu
HABUYKU PO3POOJISTH aIrOPUTMHU Ta KOMIT IOTEPHI MPOrpamMu 3 BUKOPUCTAHHSIM MOB
BHCOKOTO PpIBHS Ta TEXHOJOTIH 00 €KTHO-OPIEHTOBAHOTO IIPOrpaMyBaHHS,
CTBOpIOBATH 0a3u IaHUX Ta BUKOPUCTOBYBATH IHTEPHET-PECYPCH.

[TPHO4. Po3ymiTu cyTh IpOIIECIB, 110 B1I0YBAIOTHCS B 00’ €KTaX aBTOMAaTHU3allll
.(3a ramy3sMu JiSUTBHOCTI) Ta BMITH TPOBOJUTH aHaji3 00’€KTIB aBTOMAaTH3aIlli 1
OOTpYHTOBYBAaTH BUOIP CTPYKTYpH, AITOPUTMIB Ta CXE€M KEpyBaHHS HUMH Ha OCHOBI
pe3yabTaTIB JOCHIKEHHS X BIIaCTUBOCTEH.

[TPHOS5. BmiTu 3acTOCOBYBAaTH METOJIM TE€OPii aBTOMATUYHOTO KEPYyBaHHS IS
JOCIIIKEHHS, aHAI3y Ta CHHTE3y CUCTEM aBTOMATHUYHOTO KEpyBaHHS.

[TPHO7. BMiTi 3acTOCOBYBAaTH 3HAaHHS PO OCHOBHI NPHUHIIMIIA Ta METOJH
BUMIPIOBaHHA (I3MUHUX BETMYMH 1 OCHOBHHUX TEXHOJOTIYHHMX TMapaMeTpiB AJis
OoOTpyHTYBaHHSI BUOOpPY 3ac00iB BHUMIPIOBaHb Ta OIIIHIOBAaHHSA iX METPOJIOTTUHHUX
XapaKTePUCTHK.

[TPHOS. 3naTu npuHOMNM poOOTH TEXHIYHUX 3aCO0IB aBTOMATHU3AIlll Ta BMITH
OoOrpyHTYBAaTHU iX BUOIP Ha OCHOBI aHATI3y 1X BJIACTUBOCTEH, MPU3HAYEHHS 1 TEXHIYHUX
XapakTepUCTHK 3 ypaxyBaHHSIM BHMOT JO CHCTEeMH aBTOMAaTH3aiii Ta
eKCIUTyaTal[liHUX yMOB; MaTH HAaBUYKM HAJArOJDKEHHS TEXHIYHUX 3aco0iB
aBTOMATHU3allli Ta CUCTEM KEpyBaHHS.

[IPH11. BMmiTi BUKOHYBaTH pOOOTH 3 MPOEKTYBAaHHS CHCTEM aBTOMAaTH3allli,
3HaTH 3MICT 1 MpaBuja OGOPMIICHHS NPOEKTHUX MaTepialliB, CKJIaJ MPOEKTHOI
JOKYMEHTAIIi1 Ta TOCI1JOBHICTh BUKOHAHHS MIPOEKTHUX POOIT 3 BpaxyBaHHSM BUMOT
BIIMIOBITHUX HOPMATHUBHO-TIPABOBHUX JIOKYMEHTIB Ta MI>KHAPOIHUX CTaHJIapTiB.

[TPH12. BMiTH BHUKOpPHUCTOBYBAaTH PIi3HOMAHITHE CIHEIliali30BaHE MPOrpaMHe
3a0e3ne4eHHs JUIsl PO3B’I3yBAHHS TUIIOBUX 1HKEHEPHUX 3a7a4 y Tally31 aBToMaTH3allli
- MaTEeMaTHYHOTO MOJICNIIOBaHHs, aBTOMATH30BAaHOTO MPOEKTYBaHHS, KEpyBaHHS
0a3zaMu JaHUX, METOAIB KOMIT FOTEPHOI rpadiku.

[TPHI13. BMitu BpaxoByBaTH COILllQJIbHI, €KOJOTIYHI, €THUYHI, €KOHOMIYHI
aCIeKTH, BUMOTH OXOPOHH Ipalll, BAPOOHUYOI caHiTapii 1 MOKEKHO1 O€3MEeKH Mij yac
(GbopMyBaHHS TEXHIYHUX pillleHb. BMITH BUKOPUCTOBYBATH pi3HI BUIU Ta (PopMu
PYXOBO1 aKTHUBHOCTI JJii aKTUBHOTO BIJNMOYMHKY Ta BEIEHHS 3/I0POBOTO CIOCOOY
KUTTSL.

BeCTU NMPOoQecCiiiHy MisUIbHICTh 3 ypaxyBaHHSIM JOOPOUECHOCTI Ta aBTOPCHKOTO MpaBa.

[MTPH/I2. YcBigomimtoBaTi HEOOX1THICTh HABYAHHS Ta CAMOPO3BUTKY TIPOIOBK
YCBHOTO KUTTSI 3 METOIO NOTJINOICHHS 3HAHb .

[TPH/I3. BmiTu o1iHIOBaTH OTPUMAaHI PE3YJIHTATH T ApTyMEHTOBAHO 3aXHUIIATH
MPUIHSATI PIlLICHHS.



4. IIporpamMa Ta CTPYKTypa HABYAJIbHOI M CUMILTiHA

«KoMm’oTepHa npakTuKa»

JlenHa ¢popma HaBYaHHA — «KomII’l0TepHa MpaKkTHKa»

Po3noain oOcsary muciumuiind «Komm’iorepHa npakTukay 3a BHIAMH
HABYAJbHUX 3aHATH /U JeHHOI OpMHM HABYAHHSA HABEJICHO HIDKYE!

Buja HaBYaIbLHUX 32aHATH
200 KOHTPOJII0

Po3nogin mMixk y400BMMH THKHAMH

1 2 3 4 5 6 7 8 9
JI — Jlekii 0 0 0 0 0 0 0 0 0
I1. p. — IlpakTiani pobotu| 0O 0 0 0 0 0 0 0 0
JI. p. — JJabopaTtopni po6. | 0 0 0 0 0 0 0 0 0
Cam. pobora 0 0 0 0 0 0 0 0 1105
Koutp. pobotu 0 0 0 0 0 0 0 0 0
Monymni Mopyis 1

KounTpoJuab no MmoayJito

Buxonanns 1 3axuct [P3KII 01 (JloxaTok A).
KoMmn’orepHuii anaJiiz HeopicHTOBaHOTO rpady];

Buja HaBYaILHUX 3aHATH
200 KOHTPOJII0

Po3noain mMixk y4u00BUMM THKHSIMH

10 | 11 ) 12 | 13 | 14 | 15| 16 | 17 | 18
JI — Jlexii 0 0 0 0 0 0 0 0 0
I1. p. — IlpakTiuni pobotu| 0O 0 0 0 0 0 0 0 0
JI. p. — JlabopaTophi po6. | 0 0 0 0 0 0 0 0 0
Cam. poborta 10,5f10,5{10,5(10,5]10,5{10,5]10,5]10,5]10,5
KonTtp. pobotu 0 0 0 0 0 0 0 0 0
Monymi Monyns 1
§ | BukosauHs i 3axuct BukonanHs 1 3axuct
§ <{[P3KII 03 (Toparox C).[P3KII 04 (Tonarox D).
-~ H| Komm’rorepunii ananis | Komn’orepuuii anaJjis
KourtpoJus no moay.ito E Q[3agavi oMH HEJNIHIAHO-| 3a/1a4i 1BA HeJIiHilHO-
S = |ro mporpamMmyBaHHs JJISI[r0 PorpamMyBaHHst 1is|
S g YHceJbLHOI MiHiMizalil | YuceJabHOI MiHiMi3amil
& & dynxuionany (J =t)] | pynkuionaay (J = t7)]

M — monyib; P3KIT {01...04} — InauBinyansre 3aBaanus 10 Po3ainy {01...04}
MMMCHMOBOTO 3BITY 3 auctumuiind « KoMn’wrepHa npakTuka

Po3noaia oOcsary muciumuiian «Komm’ioTepHa NpPakTHKa» 3a__TeMaMH
HABYAJLHUX 3aHATHL U1 JeHHOI GopMH HABYAHHS HABEJICHO HUXYE, MPUUOMY

nmudpaMu B OyXKKax 3a3HAYAIOTHCS TOMWHM IS [AE€HHOI NPUCKOPEeHOi (opmu

HABYAHHSA .




HaiiMmenyBaHHS pO3/I1TiB, TEM Ta CEMECTPOBUX
aTecTalliil HaBYaJIbHOI TUCITUTIIIHU

Posnoin 3a remamu ta
3a BUJIAMU 3aHATH

«KoMm’oTepHa NpaKkTHKa) o AyautopHi Camocr
2 3aHSTTS pobora

2 5
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ol I el aa ;

Moayas 1.

Tewma 1. CamocTiiiHe MOKPOKOBE BHKOHAHHS
1HIUBITyaJIBHOTO aJTOPUTMIYHOTO 3aBIaHHS
10 Po3ainy 01, miaroroBka muckMOBOTO 3BITY 1
3axuct Posmiy 01 [P3KII 01 (Jomatoxk A).
«Kom’roTepHmnii aHaJIi3 HEOPi€HTOBAHOIO
rpagy»]| i 3HAXOKCHHS BJIACTHBOCTEH
3aaHoro HeopienToBaHoro (undirected)
rpada (graph) mepexi G i3 3acTocyBaHHIM
OOYHCIIOBAJIbHUX MOYKJIMBOCTEN Cy4acCHOro
0E3KOILITOBHOIO IIporpaMHoOro 3a0€e3MeUeHHS:
{[Python & NetworkX] Ta/abo [NetLogo]
ta/abo [GeoGebra Classic] Ta/abo [NodeXL
Basic uepes Excel (LibreOffice Calc)] ta/a6o
[Apache Spark & Neo4j] Ta/abo
[JModelica.org (OpenModelica)] Ta/abo
[Wolfram Language uepez Wolfram Cloud
Basic (Wolfram|Alpha)] ta/a6o [SageMath]
ta/abo [SciLab (Octave)] ta/abo [R] Ta/abo
[Maxima] Ta/abo [C++] ta/abo [Giac/Xcas]}:
& noOyyBaTH Ha KOMII HOTEp1 3aqanmuii rpadg
G (DrawGraph G);

& oOuncauTy HacTymHi BracTuBocTi: Radius;
Diameter; TravelingSalesman; Eccentricity;
EdgeChromaticNumber; NumberOfEdges;
NumberOfVertices; CliqgueNumber; Reachable;
SeidelSpectrum; GreedyColor; GraphRank;
IndependenceNumber; MaximumClique;
MaximumDegree; MinimumDegree qs G;

& o0UMCIUTH  MATpULIO CyMDKHOCTI A
(AdjacencyMatrix) mis 3aganoro rpaga G;
& 00UMCITUTH  XapPAKTEPUCTHUUHUNA TMOJIHOM
Matpui  cymixkHocti A rtpada G
(characteristic polynomial of the adjacency
matrix A of a graph G) six mosiHOM 3MiHHOT X
(as a polynomial in x);

115 nenHoi ¢dopMu HAaBYAHHSA
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PexomennoBana Jiiteparypa a0
P3KII 01 3 Temu 01: [1]-[48]




& oOumciuTH  MaTpULIO  IHIUACHTHOCTI
(IncidenceMatrix) mis 3aganoro rpaga G;

& o0umnciMTH Ta MO0y IyBaTH Y TUTOIIHHI (X, Y)
OiBapiatuBHI moyiHoMH Trorra {TarTa —
Vitui} (TuttePolynomial) i (RankPolynomial)
y a1BoX 3MmiHHEX (X, V) mig G;

&% s rpadga G oduuciutu FlowPolynomial;
IndependencePolynomial; AcyclicPolynomial,
DistancePolynomial;  ChromaticPolynomial;
ReliabilityPolynomial; SpanningPolynomial.

Tema 2. CamocTiliHe TOKPOKOBE BUKOHAHHS
1HIUBITyaIBHOTO aJTOPUTMIYHOTO 3aBIaHHS
10 Po3ainy 02, miaAroroBka muckMOBOTO 3BITY 1
3axuct Posminy 02 [P3KIT 02 (Jonatok B).
«Komm’rorepuuii  ananiz Sl-mopeni nuas
MOIIMPEHHS MEPEKHOT0 3apakKeHHs»] Uis
3HAXOI>KCHHS BJIACTUBOCTEH Sl-mopei
{susceptible — infected} mepexHoi iHEKIIIT 13
IIUPOKUM 3aCTOCYBaHHSIM OOYUCITIOBAIBHUX
MOXJIMBOCTEH TaKOro OE3KOIITOBHOTO Ta/abo
BIJIKDUTOTO TPOTPaMHOT0 3a0€3MEUEHHS, SK
{IJModelica.org (OpenModelica) Ta/abo
Wolfram Language uepe3 Wolfram Cloud
Basic (Wolfram|Alpha) Ta/abo SageMath
ta/abo Scil.ab (Octave) ra/abo GNU R Ta/a60o
Maxima ta/abo LibreOffice Calc (Excel)
ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}:
& 13 3aCTOCYBaHHSM 1HJWBIAYaJbHO 3aJIaHUX
YHCIIOBUX 3HAYEHb 1A {f; Xp}, 3HAliTH Ta

noOyayBaTM Ha KOMIT'IOTEPl  YUCEIbHUM
po3B’s130k 3aaa4i Komi B S|-mojeii:

(D)1 )
s(t)=1- X(t)i ne
s(0)+x(0)=1;

Xo = X(0),

% x(t)= ? — 0e3po3mipHe Yucio 1H(IKOBaHUX
xoMm’oTepiB; & S(t)=? — Ge3posmipHe unCITO
YyTIUBUX 10 1H(QIKYBAaHHSA KOMII IOTEPIB;
& [ — WBHIKICTH TOUIMPEHHS KOMIT FOTEPHOT

BipycHoi iH(pekIii y iHpopmariiiiHii Mepexi Ha
KOXKHHM 1HAWBITyaaIbHUH KOMIT I0TED.

Jli1st nenHoi ¢dopMu HAaBYAHHSA
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PexomenpoBana jiteparypa 1o
P3KII 02 3 temu 02:

[9], [14], [25], [37]-{44]




Tema 3. CamocTiliHe TOKPOKOBE BHUKOHAHHS
1HIUBITyIBHOTO aJTOPUTMIYHOTO 3aBIaHHS
10 Po3ainy 03, miaAroroBka muckMOBOTO 3BITY 1
saxuct Posminy 03 [P3KII 03 (domatox C).
«Komm’worepHuii  aHagiz 3agauyi  OJauH
HeJIiHiiiHOT O Modelica-kioepdizuunoro
nporpaMyBaHHs JJa 4HceabHoi Optimica-
MiHiMI3aIii J = tf — misiboBOI dyHkii
(bynkmionasy onTUMaIbHOI IIBHAKOAIT 200
KpHUTepil0  fAKOCTI) JIsi  ONTHMAJbLHO-
KepPOBaHOI TMHAMIYHOI CHCTEMH OTHH»] JUIs
YHCEILHOTO 3HAXO/PKCHHS ONTHMAJIBLHOIO 32
IIBHM/IKOII€I0 PO3B’SI3Ky KpailloBoi 3amaui
nuHamika  toukm - [(me=(d?(x(t))/dt?) = u(t));
(Umin < U(t) < Umax); (3 =1)] i3 3acTocyBaHHAM
O0YHCITIOBAIbHUX MOJKJIMBOCTEH BUIBHOTO Ta
OE3KOIITOBHOTO IPOTPAMHOTO 3a0e3MeYCHHS
JModelica.org i3 posmmpennsm Optimica:
& 1 kepoBaHOI JUHAMIYHOI CHCTEMH OXUH
{[d(x(®))/dt) = V(O)]; [m=(d(V(1))/dt) = u®]}
ckimactu, Hanucatu ta Modelica-peanizyBatu
aKay3ajgbHI aNTOPUTMU Ta 3alpOIOHYBaTH
BIAMOBIIHI *.MOpP Ta *.py daim aus
YHCEIILHOTO PO3B’SI3Ky IIOCTABJICHOT 3ajadyi
onTuManbHOi  mmBUakomii  (J=1tf) momo
BU3HAYEHHS, 32 KU MIHIMAJIbHUI MPOMIKOK
gacy (tr = ?) [c] MOXHA TEpEeMICTUTH TEXHIYHO-
oomexenor cunoro U(t) {u(t) € [Umin ; Umax]}
y3110BXk Bici OX marepiainbHy TOuky M Macoro
m i3 mouatkoBoro [(Xio); (X20)] y KiHIeBe
[(X1); (X2r)] ba3oBe  mMONOKEHHS,  SIKIIO
Umin S U() < Umax, (aKTHYHO  3aMiHMBIIK
pO3B’sI3aHHSA  3aJadi  ONTHMAJBLHOIO  3a
HIBUAKOAIEI0 ynpaBJinus (J = tf) ynceJbHUM
Modelica- Ta  Optimica-po3B’si3aHHAM
3a/1a4i HeJIiHIHHOI0 MPOrPAMYBaHHS.

& TakoX BU3HAYUTH HEB11OMI (DYyHKIIOHATBHI
3aJIGKHOCTI Bijl moTouHOTO Yacy t [c] pyxy mis
3MIHHOI 3 9acoM Kepyrodoi cwm U = u(t) =7
[H], 3minHOi KoopauHatu X1 = X1(t) = ? [M] Ta
3MIHHOT 3 4aCOM MIBUAKOCTI X2 = X2(t) = ? [m/c]
Touku M, TOOTO Tpeba BU3HAYATH SIK 3aKOH
pPYXy_marepiajqbHoi_touku (X(t) =?), Tak i
airo4i Ha Touky cuim U(t) = ? [H].

Jlns nenHoi popmMu HABYAHHS

35

0

0

0

0

35

35

J[114 neHHo1 NpuCcKopeHoi ¢popmMu
HABYAHHSA

)

)

©)

©)

)

)

)

PexomenpoBana jirteparypa 1o
P3KII 03 3 Temu 03:

[9], [14], [17], [21],
[32] - [35], [43]-{44]




Tema 4. CamocTiliHe TOKPOKOBE BHUKOHAHHS
1HIUBITyIBHOTO aJTOPUTMIYHOTO 3aBIaHHS
10 Po3ainy 04, miaroroBka muckMOBOTO 3BITY 1
3axuct Posminy 04 [P3KII 04 (domaroxk D).
«Komm’worepHuii  aHagdiz  3amadi  JaBa
HeJIiHiiiHOT O Modelica-kioepdizuunoro
nporpaMyBaHHs JJa 4HceabHoi Optimica-
MiHiMI3aIii J = tf — misiboBOI dyHkii
(pyHKHmioHasy onTUMaJIbLHOI IBUAKOIII a00
KpHUTepil0  fAKOCTI) JIsi  ONTHMAJbLHO-
KepOBaHOI THHAMIYHOI CHCTeMM ABa»] It
YUCETHLHOIO 3HAXO/KCHHSI ONTUMAJILHOIO 32
IIBWIKOJI€I0 PO3B 3Ky KpaloBOi 3amadl JjIs
pPyXy  KEpPOBaHOTO  BaH-AEP-TOJIBCHKOTO
OCIIWJISITOPY 13 3aCTOCYBaHHSIM IPOTPaMHOIO
3abe3neueHds JModelica.org ra Optimica:
& s kepoBaHOI AMHAMIYHOI CHCTEMH JIBA

(Mj = (ﬁ_ (XZ(t))2)° Xl(t))— X (t)+u(t);

dt

(Mj =x(t),

dt

ckinactu, Hanwcatu ta Modelica-peanizyBatu
aKay3aJbHI aJTOpPUTMH Ta 3alpOIOHYBATH
BIAMOBIAHI *.MOP Ta *.py daiiu aus
YHCEIBHOTO PO3B’S3KY IIOCTABICHOI 3ajadi
onTuManbHOi  mmBuUakomii  (J =1tf) momo
BU3HAYEHHS, 32 KU MIHIMaIbHUI MPOMIXKOK
gacy (tr = ?) [c] MokHa IepeMICTHTH TEXHIYHO-
oomexenor cunoro U(t) {u(t) € [Umin ; Umax]}
y310BkK Bici OX KepoOBaHHI OCIWISTOP BaH-
JEp-TIOIBCBKOTO  THUIy 13  MOYaTKOBOI'O
[(X10); (X20)] y ximmese [(Xif); (X2r)] dasose
HOJIOKEHHS, AKIIO Umin < U(t) < Umax .

& Takox BU3HAYUTHU HEB1AOMI (DYHKIIIOHATBH1
3aJIeKHOCTI Bl moTouHoro 4acy t [c] pyxy mis
Kepyrodoro curaany U = u(t) = ? [c¢!], a Takox
st TpadikiB mepmioi Ta Apyroi  ¢da3oBHX
KOOpAWHAT (3MIHHHX CTaHy) Xi=Xu(t)=7
[pan] Ta X2 = X2o(t) = ? [pan] pyxomMoro 00’ exTy.

Jlns nenHoi popmMu HABYAHHS

20

0

0

0

0

20

20

J[114 neHHo1 NpuCcKopeHoi ¢popmMu
HABYAHHSA

)

)

©)

©)

)

)

)

PexomeHngoBaHa JiTeparypa 10
P3KII 04 3 temu 04:

[9], [14], [17], [21],
[32] - [35], [43]-{44]

Bcroro mig nennoi popmMy HAaBYAHHS

105

105

105

[Bcworo miist meHHOI npucKkopeHoi ¢gopmMu HaBY,

©)

©)

©)

©)

)

)

)




[Ioxo po3nmoainny MakcMMAaJIbHUX 0aJIiB Ta KUIBKOCTI BapiaHTIB po3aiyiiB
iHaMBiAyaJbHUX 3aBAaHb 3 TUCIUIUTIHY « KoM’ I0TepHA NMPAKTHKA)

Tematuka inguBinyaabuux 3aBaanb {01-04} ta BiAmoBiIHI MaKCMMAJbHI
0anu 3a posginamu {01-04} mucemoBoro 3BiTY 3 «KoMI’HOTepPHOI MPAKTHKH» €
PO3MOAUIEHUMH HACTYITHUM YHHOM:

Ne Max | Temu posainiB 3aBmanb {01-04} no posainis {01-04} | KinbkicTh
P3KII [6axiB| mnucsMoBoro 3Bity 3 «KoMIT 10TepHOT NPaKTUKKW» | BapiaHTIB

1 50 P3KII 01 (ToxaTok A). Komn’roTepumuii anaJi3 15
HEOPi€EHTOBaHOTO rpady
2 10 | P3KII 02 (loxarok B). Komn’orepunii anasmi3 Sl- 15
MOjIeJTi MOITHPEHHSI MEPEKHOT0 3apaKeHHsI
3 20 P3KII 03 (lonaTtok C). Komm’rorepHuii anaJi3 15

3a1a4i OAUH HEJIHIMHOI0 MPOrpaMyBaHHs sl
yHCceJbHOI MiHiMizamii pyHkmionany (J = ty)
4 20 P3KII 04 (TonaToxk D). Komm’rorepHuii anasis 15
3aJ1a4i JIBa HeJIIHIHOTO MPOrpaMmyBaHHS I
YuceJbHOI MiHiMizanii pyHkmionany (J = ty)

Temu inguBinyaapaux 3asaanb {01-04} no po3ninis {01-04} nucemoBoro 3BiTY 3
«KoMI’1oTepHol NpaKTHKW» U1 J€HHOI Ta ACHHOI NPHCKOPeHOoi ()opM HABYAHHSHA

InuBinyansHa poOoTa 3 3aJ1IKOBOI HaBUAJIbHOI JucHUILTIHU «Komm’oTepHa
NPaKTUKA» MICTUTh HACTYIIHI €TaIN:

— IIOCTIiHAa caMOCTiiHa MPOPOOKa 1 PEryJsipHE CaMOCTIiHE BUBYEHHS! OCHOBHOI
Ta JI0JJaTKOBOT1 HaBYAJIbHOT, JIOBIKOBO1, HAYKOBO-TEXHIYHOI Ta TEXHIYHOI JITEpaTypH
13 IIUPOKUM BUKOPUCTAHHSM BITUU3HSHUX Ta MIXKHAPOJIHUX aHTJIOMOBHUX JIKEPET,;

— CaMOCTITHE OIMaHyBaHHS KOMIT I0T€PHO-O0UYHCIIOBATHHUMU MOKIIMBOCTAMHU
TaKoro BUIBHOTO Ta BIAKPUTOTO CYYaCHOTO TNPOTPAMHOrO 3a0e3MeyeHHsT 5K
Wireshark; Python & NetworkX; NetLogo & NetLogo Web; Wolfram Language
gyepe3 Wolfram Cloud Basic & Wolfram|Alpha; SageMath; SciLab; GNU Octave;
OpenModelica; JModelica.org; GeoGebra Classic; NodeXL Basic; Apache Spark
& Neodj; LibreOffice Calc; C++; Maxima; GNU R; Giac/Xcas; MATLAB;
CFEngine; .NET-¢dpeiimBopk 1151 3a0€¢311€UCHHS KOMIT IOTEPHOTO MOJICITFOBAHHS.

— CaMOCTIMHA MATOTOBKA NUCbMOBUX 3A680aHb THIUBITYyIBHOTO XapaKTepy:

&% P3KII 01 (ToxaTtok A). Komn’roTepHuii aHaji3 HeOpieHTOBaHOTO rpady
(mo 50 6axiB); & P3KII 02 ([Jomatox B). Komm’rworepumii ananiz SI-moperi
NOIIUPEeHHsT MepexkHoro 3apaxeHnsi (1o 10 6axi); & P3KII 03 (Jonatok C).
KoM’ roTepHuii anati3 3aaa4i 0IMH HeJIIHITHOT0 MPOrPaMyBaHHS IJI51 YMCEJIbHOI
MiHimMizanii pynkuionany (J =tf) (mo 20 o6axais); & P3KII 04 (domatox D).
Komm’rorepHuii anani3z 3aaa4i 1Ba HeJIIHITHOT0 NMPOrpaMyBaHH /ISl YU CEJIbHOI
MiHimMizanii pynkuionany (J = tr) (1o 20 6axis).



5. KoHnTposbHi 3ax011 Ta KpUTepil ONiHIOBaHHA 3HaHb cTyaeHTiB J/IMA B
pPaMKax HaBYaJIbHOI'0 NPOLeCy YIPOAOB:K BUKOHAHHS IHAUBIAYaJIbHHUX
KOMII’I0TepHO-00uncaBaibunx 3aBaanb {01-04} no posninis {01-04}
MUCHEMOBOTO 3BITY 3 « KoM’ 10TepHoi npakTHKW»

[TimcyMKOBiI OIIIHKA 3a HaBYAJIBHHH ceMecTp 3 3aJiKOBOI HaBYaJIbHOI
muciuIuIiag « KoM’ ioTepHa mpakTHKa» B [IJIOMY IIEPEBOIATHCS 32 HAIllIOHAIBHOIO
mkagor Ta mkaiorw ECTS BiAmoBigHO 10 HMKUYEHABEACHOT MI>KHAPOJHOI TaOIMIN
NEePEBEICHHS OINIHOK, sIKa BHU3HAYA€ThCSA Jir0ouuM B JloHOAchbKil JiepKaBHIi
MarmHoOyAiBHIN akagemii (JIJIMA) moyokeHHSIM IIPO OpraHi3ailil0 HaBYaIbHOTO
MPOLECY B KPEIUTHO-MOTYJIbHINA CUCTEMI MiATOTOBKHU (haxXiBIliB:

PeiliTuHroBa oninka | Y HamioHAJBHINA IIKAJII Y mkaai ECTS
90-100 BigmiaHO (3apaxoBaHoO) A

81-89 JloOpe (3apaxoBaHoO) B

75-80 Jlobpe(3apaxoBaHo) C

65-74 3a10B1IHLHO (3apaxoOBaHO) D

65-64 3a/10BUTHHO (3apax0BaHO) E

30-54 HesanoBuibHO (He 3apaxoBano) | FX

0-29 HeszanoBiapHO (He 3apaxoBaHo) | F

B xontponbHi 3axomu 3 aucuuiuiind «Komm’rorepHa mnpakTumka» i
CTYJICHTIB /ICHHOI Ta IeHHOI IPUCKOPeHoi (OpMU HaBYaHHS BXOJATh: * MMCbMOBI Ta
yCHI ~ KOHTPOJIbHI ~ ONMUTYBaHHS 3 KOMIT IOTEpHOI  MpoOrpaMHOi  peamizaii
oOYMCITIOBAIBHUX ~ aNropuTMiB 3 «KoMI’IOTepHOI MNPakTHKW» B CEMECTPI;
= BUKOHAHHS, MiIFOTOBKA JOKJIAJHUX MUCbMOBUX 3BITIB Ta PETYJISPHUM NOKPOKOBUMN
MOTOYHMI 3aXUCT yomupvox iHaUBIAyanbHUX 3a60ans P3KII 01 — P3KII 04 3
«KoMII’l0TEepHOI MPaKTHKW» B CEMECTpl; *3aXUCT NHCHBMOBOrO 3BIiTY 3
«Kom’10TepHOI MpakTUKWY; * 3a71K 3 « KoMII’l0TepHOI MpaKTHKIW.

[ToTOYHUI KOHTPOJIb 3HAHb Ta YMiHb CTYACHTIB J€HHOI (OpMH HaBYaHHS 3
«KoMII’l0TEepHOI NPAKTUKW» TPOBOJUTHCA OLIHIOBAHHSAM SKOCTI BHUKOHAHHS
inuBinyansaux 3apnanb P3KII 01 — P3KII 04 {y Tomy uuci, y pa3i HEOOXiqHOCTI,
13 BUuKopucTanHsM cucrtemu http://moodle.dgma.donetsk.ua }.

OmintoBanHs 3 «KomMm’r0TepHOI MPaKTHMKH» BUKOHYETHCS 3a CTOOAJIbHOIO
CUCTEMOIO 3 TTOJAJIBIIUM YpaxyBaHHIM MaKCUMaJIbHOI KUTBKOCTI OaJliB 32 KOKHHUM 13
posaiiie mucbmMoBoro 3Bity: & P3KII 01 (JoxaTtok A — o 50 6axis); & P3KII 02
(JoxaTox B — 10 10 6axis); & P3KII 03 (Joxarok C — xo 20 6axis); & P3KII 04
(Jomatok D — mo 20 6axiB) B pamkax MmiJCyMKOBOI arecTailii. 3aXuCT 3BITy 3
«KoMm’1oTepHOI NPAKTHUKMW» IPOBOIUTHCS B MEKaX KOXKHOTO PO3LTY 3@ PO3KIAIOM.,
KinneBuii miacyMKoBUN 3BIT NPUMMAETHCSI HA OCTAHHBOMY 3aHSTTI NPH HAsIBHOCTI
MUCbMOBOTO (200 JPYKOBAaHOTO €JIEKTPOHHOI0) TEKCTY 3BITY 31 CTaHIaApTHUM
TUTYJIBHUM apKylleM, OOOB’SI3KOBOIO HASABHICTIO YCIX €JIEKTPOHHUX (ailmiB
MpPOrpaMHUX KOJIB JJI BCIX pOOIT Ta CHPOMOXKHOCTI CTYyAEHTA BIJANOBICTH Ha BCI
MOCTaBJICH] BUKJIaJJayeM 3alUTaHHA 111010 BUBUEHOT'O OOUMCITIOBAILHOTO MaTepiaiy.



http://moodle.dgma.donetsk.ua/

3aco0u oniHIOBaHHS 3HAHb CTYIEHTIB JCHHOI TA ICHHOI MPUCKOPeHOoI popMu
HaBYaHHA 3 qucuuiuiind « KoM’ oTepHa npakTuka

No | HasBa 1 KOpOTKHi1 3MICT
KOHTPOJIBHOTO 3aX0JTy

XapakTepucTHKa 3MICTy 3aC001B OI[IHIOBaHHS 3HAHK
CTyIeHTIB 3 « KoM’ 10TepHOT MPaKTHKN

1 | = ITucerMmoBi Ta yCH]
KOHTPOJIbHI ONUTYBaHHS

" ONUTYBAaHHA 3a TIONEPEIHBO BHUBUCHUM Ta
MOTOYHUM TEPMIHOJIOTIYHUM MaTepiajaoM

2 | = 3aXuCT 3BITIB 3 YOTUPHOX
IHAWBITyIbHAX 3aBJIaHb
(P3KII 01 — P3KII 04)

* MUCbMOBUH 3BIT Ta CYINPOBIJHI EJIEKTPOHHI
daiimm  ycix Kay3adpbHUX Ta-ad0 axay3ajdbHUX
1HAMBI Ty aTbHO-PO3POOTICHUX KOMIT FOTEPHUX
nporpam, MiATOTOBIEHUX B paMKax BHUKOHAHHS
KOKHOTO 1HauBiAyasbHOro 3aBaanHs P3KII 01 —
P3KII 04 o xoxHOTO 3 TUIaHOBHX po3imiB {1-4}
MUCHMOBOTO 3BITY 3 « KOMII’HOTEpPHOI IPaKTUKW;
* KOPOTKE OMNHUTYBaHHS 3a TEPMIHOJIOTIUHUM,
MaTeMaTUYHUM,  KOMIT IOTE€PHO-CUHTAaKCUYHUM,
aKay3aJlbHUM Ta/a00 Kay3aJIbHUM KOMII FOTEpPHO-
AITOPUTMIYHUM MaTepiajaoMm, 0 BIAMOBIAAE TeMl
KOKHOTO 3 1HAMBIyaJbHO-BUKOHAHUX 3aBJaHb
P3KII 01 — P3KII 04 no koxHoro 3 po3aiiis {01-
04} muceMoBoro 3BiTy 3 « KOMII. MpaKTHKNY;

* OLIIHIOBaHHS CAMOCTIMHOCTI Ta SKOCTI BUKOHAHHS
KOXKHOTO 3aBIaHHS Ta PO3POOKHA KOMIT IOTEPHUX
porpam yIpoJI0BXK 3BITy-3aXUCTy Ta CHIBOECIIH,
* OI[IHIOBAHHS KOPEKTHOCTI Ta SKOCTI MPOrpamMHoO-
peani3oBaHUX AJITOPUTMIB B paMKax BHUKOHAHHS
inauBinyanbaux 3aBnans P3KIT 01 — P3KII 04;

* OLIIHIOBAHHS AapTryMEHTOBAHOCTI 3BITIB II0JIO
P0300py Ta pO3yMIHHS CUTYaIliIHHUX 3aBIaHb;

* OL[IHIOBAHHS aKTUBHOCTI YYacTl y JUCKYCISIX

= [TizcyMKOBHI1 KOHTPOJIb

* CTaHAAPTU30BaHI TECTH;
* AHAJIITUYHO-PO3PAXyYHKOBI 3aBJaHHS;

3aitik 3 HaBYAJIbHOI JUCUILTIHA « KoMII’1I0TepHa NPaKTHUKA» CTYJACHT CKIIaJa€e
micns 3axucty ycix 3aBaanb P3KII 01 — P3KII 04 ta HajgaHHS TEKCTYy KOXKHOTO 3
posninie {01-04} nucemoBoro 3BiTy 3 «Komn. mpaktukm». Ckiaa marepiainy Ta
00’eMy 3aitiky 3 «KoMI’rOTepHOI NMPAKTUKW) 3aJIKUTh BiJl PO3AiIiB MUCHMOBOTO
3BITY, fIKI CTYJIEHT Oa)kae SKICHIIIE BUKOHATH Ta Tepe3aTh il IiJIBUIICHHS

pelTunry, ado y pasi notpedu y

JI0JIaTKOBIH MepeBipli HAOyTUX MPAKTUYHUX 3HAHD.

JUist oTpuMaHHA NO3UTUBHOI OLIHKA 3 «KoMII’l0TepHOI NPaKTHKW» CTYIEHT
MOBMHEH MiAroryBatu nucbmoBi 3BiTH 3 ycix 3aBnanb P3KII 01 — P3KII 04 Ta
oJiep KaTH HE MEHILEe HIXK 55 OaliB cyMapHOi OLIHKM SIK Ha MPOTs31 CEMECTpPY, TakK 1
6e3mocepenHbo Ha 3aiKy 3 « KoM’ oTepHol npakTHKIY.



CryneHT, aKuil Ha MPOTsI31 CeMECTPY MIArOTYBaB MUCHMOBI 3BITH 3 YCiX 3aB/IaHb
P3KII 01 — P3KII 04 Ta 3axucTuB BCl BUKOHAH1 4OTHpH 3aBaaHHs 3 « Komm’oTepHoi
NPaKTHKW» 1 HAOpaB HE MeHIIe 55 6aniB CyMapHOi OLIHKH, Ma€ MPaBO OTPUMATH
MiJICYMKOBY «aBTOMAaTHUHY» OILIIHKY 0€3 HEOOX1THOCTI CKIIQAaHHS 3aJIIKy 3 IPAKTHKH.

Pesynpratu mpuiiomy 3amiky 3 aucuuiviiHd «Komm’ioTepHa mnpakTukay
OLiHIOIOTECS 32 100 — 6abHOI0 peHTHHTOBOIO HIKaso010. [Ipu oliHIOBaHHI pe3yIbTaTiB
3aJIKy MOK€ TaKOX BHUKOPHUCTOBYBAaTHCSl HalllOHaJbHa S5—0anpHa MIKajla Ta
BUIIICHABE/ICHA TAaOIUIS TIEpeBeIeHHS OalliB B pamKax jairodoro B JI/IMA nosoxeHHs
PO OpraHi3allil0 HaBYAIBHOTO MPOIECY B KPEAUTHO-MOIYJIbHIN CUCTEMI MATOTOBKH
(haxiBIIiB.

IlepeJtik 000B’SI3KOBUX KOHTPOJbLHUX TOYO0K /JJISI OiHIOBAHHS 3HAHb
CTYJEHTIB JICHHOI TA JIECHHOI MPUCKOPeHOol GopMH HABYAHHS
3 nucnuiiiag « KoM’ oTepHa npakTuka

Neo | Hassa 1 kopotkuii 3mict | Max XapakTepuCTUKA KPUTEPIiB TOCATHEHHS
KOHTPOJIBHOTO 3aX0/y 3 | OaniB pe3yJIbTaTiB HaBYaHHS JIsl OTPUMaHHs

«Komm’rorepHoi MaKCUMaJIbHOI KUTBKOCT1 OasiB
NPAKTHUKN
1 |Bukonanns Tta 3axuct| 100 | CtymeHT MPaKTUYHO 3IaTHUA
YOMUPLOX MPOJEMOHCTPYBATH KPUTUYHE OCMHUCIICHHS
IHIUBITYalIbHUX  3A80aHb JIEKIIHHOTO Ta MO3AJIEKIIMHOrO0 MaTepiaty,
P3KII 01 - P3KII04 3 Opatu kBaii(hiKOBaHY y4acTh y MOCIIJOBHIN
«Komm’rorepHoi npodeciiiHii  IUCKycli 3  HaBEACHHIM
NPAKTUKID) aprymenTauli. CTy/IeHT BAKOHAB Ta yCIIIIIIHO

3aXUCTUB yCl YOTUPU  IHJMBIAyalbHI
3aBAaHHS Ta HaJaB MHUCbMOBHI 3BIT 3
BiamoBigauMu  posniiamu  P3KIT 01 -
P3KII 04 3 «kKoMn’10TepHOI NPAKTHKWY, a
TaKOXX HaBIB apryMEHTOBaHI BIJAIMOBIAI Ha
YTOUHIOBAJIbHI Ta JOJATKOBI 3alUTaHHS
BHKJIaJIaya Ta KOJIET-OTHOTPYITHHUKIB.

[ToTounuit KOHTPOJIb 3| 100 |Crynent chopmyBaB npodeciiiHie BpaKeHHs
«Kommn’orepHoi mpaktukmn» |[(*1/2)|ta nanas 3BiT 3 «KoMn. mpakTukmny

[TincymkoBuit  kontposb 3| 100 | CtygeHT miAroTyBaB MUCHMOBI 3BITH 3 YCIX
mucuuiutian «Komm’rorepHa |(*1/2) [ 3anans P3KIT 01 — P3KII 04 ta 3axucTuB
NMPAKTHKA BCl BUKOHaHI YOTHUPH  3aBJaHHA 3
«Komn’10TepHOI NPaAKTHKMW, SIKI TTOBHICTIO
BIJIMOBIAAIOTh  JIOCATHEHHIO IIPOTrPaMHUX
pe3yibTaTiB  YCHIIIHOTO  1HXEHEPHOIO
HaB4aHHs 3 « KoMII’I0TEpHOI NPAKTHKW))
Bceworo 100 .




Kpurepii oninroBanHs c¢popMOBaHOCTI MPOrpaMHHX pe3yabTATiB HABYAHHS B
pPaMKax BUKOHAHHS MCbMOBOIO0 3BiTYy 3 « KOMII’I0TepHOI MPAKTUKI»

Kputepii oliHIOBaHHS MUCHMOBOTO 3BITY
3 « KoMII’0TepHOI NPAKTHKW)

MaxkcumanbpHa
KUIBKICTH OQJIiB

Komm’torepue odopmiileHHS MiJCyMKOBOTO MHCbMOBOTO 3BITY 3
«KoMm’10TepHOi MPAaKTHKW» 3arajoM BIATOBIAa€ TMepeBaXKHIN
OUTBIIOCTI TEXHIYHUX BUMOT Ta ICHYIOUMX HOPMATHBHUX CTaHIAPTIB.
OcCHOBHI TEXHIYHI HEJOJIKH O()OPMIIEHHSI M1JICYMKOBOI'O MHCHMOBOIO
3BITY: MEBHE MEPEBUIICHHS PErJIaMeHTOBAHOI'O Ta PEKOMEHIOBAHOTO
JOITyCTUMOT'O OOCSATY IMiJCYMKOBOTI'O MUCHMOBOTI'O 3BITY; 3aCTOCOBAHUMN
mpU@PT Ta MDKPSAKOBUN 1HTEpBaJ HE MOBHOIO MIPOIO BIJIMOBIIAIOTH
YHHHUM BCTaHOBJIEHMM BHMMOTaM; Hapas3l BIJICYyTHS HyMepallis
CTOpPIHOK Ta MiAPO3AUTIB, MOAEKYId € BIJICYTHIMH 3arojOBKH; Mae
MiCII€ HeTlpaBuibHe Tpadiune oopMIIEHHS 3aCTOCOBAHOTO OCHOBHOTO
Ta JOTMOMIXHOTO HU(POBOro Ta UIIOCTPATUBHOTO MaTtepiay, MeBHHUX
J0JATKIB BUKOHAHOTO MHCBMOBOTO 3BITY 3 OJIOK CXeMaMH, KOMisSMHU
€KpaHiB BHUKOHAHHS (CKpIH-IIOTAMH) Ta JIICTUHTaMU aBTOPCHKHUX
Kay3aJbHUX / aKay3aJbHHUX aJTOPUTMIB TOIIO

5

Pedepar Ta BcTym npenctaBieHoro mijiCyMKOBOT'O TMCbMOBOTO 3BITY 3
«KoMm’1oTepHoi NpakTHKW» 3arajoM BIANOBIAAIOTh YMHHUM
TEXHIYHUM BHMOTaM Ta ICHYIOYHUM I1H)XEHEPHO-HOPMATUBHUM
crangapraM. OCHOBHI TeXHiuHI HeIoJiku odopMIeHHs pedepary Ta
BCTymy: pedepaT MTUCBMOBOIO 3BITY HE MICTUTh TEBHHUX
PEriaMeHTOBAaHO-HEOOXIIHUX CTPYKTYPHUX €JIEMEHTIB, y BCTYIMI
M1JICYMKOBOTO MIUCbMOBOTO 3BITY € BIJICYTHIM JIOKJIa/IHE Ta OCI1I0BHE
OOTpYHTYBaHHA TMIJXOJIB Ta TNEPEAyMOB MOJICIIOBaHHS; HE €
BH3HAUCHWMHM HI MeTa, HI 3aBIaHHSA, HI 00’€KT, HI TpEeAMET, Hi
KOMIT IOTEpHI METOAM Ta 3aco0M JOCTIDKCHHS, TaKOX MOXe OyTh
BIJICYTHIM JIOKJIaJIHE BHUCBITICHHS Ta OOTpYHTYBaHHs iH(OpMaIliitHO-
TEXHIYHOI Ta KOMIT IOTEPHO-AITOPUTMIYHOI 0a3u MPe/ICTaBICHOTO
IT1JICYMKOBOT'O TMCHMOBOTO 3BITY TOIIO

OcHOBHa YacTHHa MIJICYMKOBOT'O MMCbMOBOTO 3BITY 3 « Komm’rorepHoi
NPAKTHUKW)» 3arajoM BIANOBIAA€ YUMHHUM TEXHIYHUM BHMOTaM.
OcHOBHI TeXHIYHI HEMONIKH (3 ypaxyBaHHSIM chneuudikd TeMm Ta
1HIMBITyaIbHUX 3aBJIaHb MHMCHMOBOTO 3BITY) B paMKax O(GOpMIICHHS
MIJICYMKOBOTO  ITMCBMOBOIO  3BITY MOXKYTb XapaKTE€pHU3yBaTHCS
HACTYITHUMHU HETaTUBHUMHU OCOOJHMBOCTSAMH: BIACYyTHI HeoOXiJIHa
HAyKOBO-TEXHIYHA TIIMOMHA 1HKEHEPHO-MEPEXKHOro, iHhopMaIiitHo-
MEpEXKHOro, KOMII' IOTepHO-MaTeMaTUYHOro Ta (akay3ajabHOro /
Kay3aJIbHOT0) KOMIT IOTE€PHO-AITOPUTMIYHOTO JOCHIKEHHS, CYTTEBO
Opakye He0OX1THOT HayKOBO-TEXHIYHOT BCEOIYHOCTI 1 6akaHO1 TOBHOTH
JUIS SIKICHOTO BUKJIQJIEHHS MPEACTABIEHOTO aBTOPCHKOTO TEOPETUYHO-
MPaKTUYHOTO MaTepiany; 30BCIM a00 YaCTKOBO HE IMOKa3aHl HarajibHI
JUCKYCIWHI TUTaHHS, TMPAKTHYHO BIACYTHIM KPUTUYHUN  OTJIS]
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aKTyaJbHOI MEPIOJIMYHOI JITEPATypH TOMIO, € BIICYTHIM HaJECKHUN
piBEHb MpPEACTABIECHHS CHCTEMATHU30BaHOIO, CTPYKTYpPOBAHOIO Ta
BUTIIyMA4e€HOTO OJIOK-cXxemamu, rpadamu, aiarpamamu 1 rpadikamu
TaOIMYHOTO Ta/ab0 UTIOCTPATUBHOTO MaTtepiaidy abo MOro KpeaTUBHO-
KPUTUYHOTO aHaJ3y; Hapa3l y MUCbMOBOMY 3BITI € BUKOPUCTAHUMHU
3acTapiii  1HKEHEPHO-TEXHIUHI JaHi Ta/abo HeakTyalbHI MOBHU
MpPOrpaMyBaHHs Ta HECY4YacHI KOMIT IOTEPHO-1HKEHEPHI 1 CUCTEMHO-
MEpEXHI PIIIEHHS; HaBEJIeH1 Y TUCbMOBOMY 3BITI JJaH1 HE € MIOBHOIO Ta
JOCTaTHHOIO MIpOIO TOB’SI3aHUMU 13 TOINEPeIHbO-331EKIapOBAHUM
1HKEHEPHO-MAaTEMAaTUYHUM Ta KOMII IOTEPHO-MEPEKHUM 3MICTOM B
paMKax MpeCTaBICHOTO TEKCTY MUChMOBOTO 3BITY; Hapa3l Ma€e MicCIie
(dakTHYHAa HaAsABHICTh apU(PMETUYHO-ITeOpaiyHUX TMOMHUJIOK Y
MPOBEJCHUX I1H)XKCHEPHO-TEXHIYHUX PO3pPaxXyHKaX Ta HaBEICHHUX
MaTeMaTUYHUX BHpa3axX; MalOTh MICIIE HEJOCTaTHI MaTeMaTU4HI
BIPOT1IHICTb 1 HAMIMHICTH 1, IK HACIIIIOK, HU3bKA SAKICTh aHATITUIHOTO
Ta YUCEJIILHOTO OOTPYHTYBaHHS OJEP)KaHUX Pe3yJbTaTiB MUCbMOBOTO
3BITY TOIIO

BucHOBKY MiATOTOBIEHOTO 1 0POPMIIEHOTO MMiJICYyMKOBOTO MUCHbMOBOTO
3BiTY 3 «KoMII’10TepHOI NpaKTHKMW) 3arajioM BiJIOBIIal0Th YHHHUM
1H)KEHEPHO-TEXHIYHIUM BHUMOTaM JI0 KBali(iKaIMHUX MPAKTUYHUX
poOiT. OCHOBHI TEXHIYHI HEAONIIKA O(OPMIICHHS BHCHOBKIB
MUCHMOBOTI'0O 3BITY MalOTh HACTYIHI HETATUBHI OCOOIMBOCTI: MOJAEKY AU
MPEJICTAaBICHI BHCHOBKM HE MAalOTh HAaJEXKHOTO pIBHS JIOT1YHO-
CMHUCJIOBOTO Ta KOHIIENITYaJdbHOTO 3B 53Ky (200, HaBiTh, KOJHOTO
3B’S3Ky) 13 OJEpXaHUMH  KOMII FOTEpHO-OOUYMCIIOBATIBHUMU
pe3ynbTaTamMu MPEICTABICHOTO KOMIT FOTEpHO-1H)KEHEPHOT O
JTOCTIDKCHHST MEPEXHOI JWHAMIKKM Ta 3asBICHUMH 3aBIaHHSMU
BUKOHAHOTO MMMChMOBOTO 3BITY; Hapa3l HE € MiABEICHUMHU [IPOMIKHI Ta
3arajbHl MIZICYMKM B paMKax MOTOYHOI 3BITHOCTI 3a BCIMa Hapasi-
BHCBITJICHUMH 1H)XXCHCPHO-TEXHIYHUMH THTAHHIMH Ta HaBEICHUMH
pO3JiIaMH MPEICTAaBICHOIO MUCbMOBOTO 3BITY; MOAEKYAH (DaKTHUYHO
MarTh Miclle (akTH BUKOHAHHS y NMHCbMOBOMY 3BITI MOCEPEAHBOL
SKOCT1 TOBEPXHEBOTO 1HKEHEPHOTO aHaI3y 13 HAABHICTIO HEIOCTATHBHO
MPOAHAII30BAaHUX Ta HEHAJIEKHO OOTPYHTOBAHUX 1 CIEKYJIATHBHHUX
TBEPJHKEHb TOIIO

10

Crnucok  (akTMUYHO  BUKOPUCTAaHMX  JITEPAaTypHUX  JIKEPEN
MPEJICTaBICHOTO MiICyMKOBOTO MUCHMOBOIO 3BiTY 3 «Komm’roTepHoi
NPaKTHUKW) 3arajoM BIJANOBiJIa€ YMHHUM TEXHIYHUM BUMOTaM Ta
ICHYIOUUM aKTyaJbHUM IHKEHEPHO-HOPMATHBHUM CTaHJIApTaM ILOJAO
odopmiienHs 0i6miorpadii y HayKOBO-TEXHIYH1H 3BITHOCTI 3 MPAKTUKH.
OCHOBHI TeXHIYHI HEAOMIKM (3 ypaxyBaHHSIM cCHeHUQiKd TeMHu 1
3aBJaHb MMCBMOBOTO 3BITY) MPU OQOPMIIEHHI CIIUCKY BUKOPUCTAHUX
IoKepel XapaKTepPU3yIOThCS HACTYITHUMU HETaTUBHUMU
OCOOJIMBOCTSMU: TPUHIUIIOBO HEAOCTAaTHIN (akTUYHUI piBEHb
HaJIEKHOTO 1H(hopMaIliitHO-60106110rpadiuHOro 3a0€3MeueHHs




MPEACTABJICHOTO MMHUCHMOBOIO 3BITY; PO3ODKHOCTI Ta MHOMHIKH Y
MpakTUYHO Ta/a6o omHodacHo 3actocoBanux JICTY  Ta/abo
MDKHApOJHUX  CTaHJIapTax MOTOYHOrO  OQOPMIIEHHS  CIIUCKY
BUKOPUCTAHUX JDKEPEN; BIACYTHICTh JIITEpaTYpHUX IIOCWJIAHb Ha
CIeliai30BaHl  JpKepenaa 13 JIIOYUMH  IMOJIOKCHHSMH — YMHHOL
3aKO0HOJIaBuOi 0a3u; (haKTUIHO MAIOTh MICIE MMOCUJIAaHHS Ha 3acTapiiay
HAayKOBO-TIEPIOAMYHY BITYM3HSIHY Ta 3aKOpAOHHY JIT€paTypy,
MaTEeHTH1, CHIMKJIONEINYHI JUKepena TOO. 3a NoTpedu, BUKIIagad He
3amnepevye MpoTH CTYACHTCHKOT 1HIIIaTUBY 100 0(hOPMIICHHS CITUCKY
TTEPATypHUX JKEpEN MUCHMOBOTO 3BITY BIJAMOBIIHO JO Cy4acHOTO
MDbKHapoaHoro ©Oiomiorpagiunoro dopmary: {ACS (American
Chemical Society referencing style), AIP (American Institute of
Physics citation style), APA (American Psychological Association),
(Chicago citation style), (IEEE), (Harvard reference style), MLA
(Modern Language Association citation style), NLM (National Library
of Medicine standard reference style), (SAGE Harvard reference
style), (Vancouver style) i t.a. i T.mm.}.

3acanom  3a  nomounumu  pesyrbmamamu  OOKIAOH020 — ma
HEYnepeoI*ceHO-CMyOOYEeHMPUYHO20  PeYeH3V8aHHs  NiOCYMKOB020
nucoMmo8020 36imy 3 « KoM’ oTepHoi NpakTHKH)
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[lpaktnyna  myOmiyHa  JEMOHCTpallisi  JIOMOBiAaueM-aBTOPOM
NPEJICTABICHOIO IMIJCYMKOBOIO IHUCBMOBOIO 3BITY JOKJIQJHOIO
3araJlbHOTO  PO3YMIHHS HAayKOBO-TEOPETUYHHUX Ta MPHUKIATHUX
KOMIT FOTEPHUX OCHOB IIPEJICTABIICHUX TEM IiJICYMKOBOT'O MUCbMOBOTO
3BiTY 3 «KoMI’r0TepHOI MpaKTUKW», YBOKHUN aHami3 (PaKTUYHOTO
CTYIIEHsI ONIaHYyBaHHS Ta BUIBHOTO PiBHA 0€3M0CEPEIHbOr0 BOJIOIIHHS
JOTIOBiJaueM OOYHCIIOBAILHO-ITPAKTUYHUX ACITIEKTIB MPEACTaBICHUX
TeM TUCBMOBOTO  3BiTy 3  «KoMm’roTepHoi  mpakTHKW»,
KOMIETEHTHICHO-KBaMiPiKaIifHOI CIIPOMOYKHOCTI aBTOpa MUCHEMOBOTO
3BITY TMOCHIAOBHO, JAOKJIAJHO Ta BHUYEPIHO AapryMeHTyBaTH Ta
BHUCBITJIIOBAaTH BJIACHY TMpoQeciiiHy TOYKy 30py B  paMKax
MPEICTABJICHHS aBTOPCHKUX PE3yJbTaTIB LIOJI0 KPUTUYHOIO aHAII3Y
MOTOYHUX KOMII I0OTEPHO-O0UMCIIOBAIBHUX Ta CYMDKHHUX 1HXXEHEPHO-
TEXHIYHUX TPOOJIEM Ta MOKITUBUX MIISAXIB 1X €(hEKTUBHOTO BUPIMICHHS
B paMKax MyOJIIYHOTO 3aXUCTy MPEICTAaBICHOTO MUCHMOBOTO 3BITY, B
T.4. YOPOJOBX HaJaHHS JOKJIAJHUX Ta BUUEPIHUX BIANOBIJIEH Ha yci
3aMnyTaHHs BUKJIa/a4ya Ta IPUCYTHIX CTYJEHTIB-OAHOIPYITHUKIB

20

Bcvoco 3a  pesynomamamu  nybniuno2o  3axucmy  NIOCYMKOB020
nucbM08020 36imy 3 « KoM’ OTepHOI NPAKTHKID)

20
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https://www.coursera.org/learn/introduction-mbse
https://www.coursera.org/learn/digital-transformation-course

Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 01

& 3a ymoBow 3amaui 3amaHo HacTymHuii meopientoBanmii (undirected) rpag (graph)
KoMIT 10TepHO] iH(popmaliiinoi Mmepexi G (puc. 1):

-2542-15 1
X

Puc. 1. G Puc. 2

&% 3aBaaHHs: I3 3acTtocyBaHHAM OOUYMCIOBAIBHUX MOMKIMBOCTEH TAKOTO CY4acHOTO
0e3KkomTOBHOrO TporpamHoro 3adesmeucHns, sk {[Python & NetworkX] Ta/a6o [NetLogo &
NetLogo Web] ta/ab6o [GeoGebra Classic] ta/a6o [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/ado [JModelica.org (OpenModelica)] ta/ado [Wolfram
Language gepe3 Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [ScilLab
(GNU Octave)] Ta/abo [GNU R] Ta/abo [Maxima] ta/abo [C++] ta/abo [Giac/Xcas]}

1) noOynyBatu Ha koM 'totepi 3axanuii rpag G (DrawGraph G) Ha puc. 1;

2) oounciiuti NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor mis G;

3) obuncnutu Marpuirto cymikaocti A (AdjacencyMatrix) st 3aganoro rpaga G;

4) 00YHMCIUTH XapaKTEPUCTUIHUI TOTIHOM MaTpull cymixkHOCTI A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosiHom 3minHOi X (s @ polynomial in x);

5) o6uunciuti Matpuitio iHIuaeHTHOCTI (IncidenceMatrix) ais 3apanoro rpada G;

6) oOuuciuTH Ta MOOyAyBaTH y mionuHi (X, Y) (3pa3ok Ha puc. 2) OiBapiaTUBHI MOJIHOMH
Trorra {Tarra — Virui} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minaux (X, y) mist G;

7) oounciiutu  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial mis rpada G;

Po3rnsiHyTO 1 3aTBEpKEHO Ha 3acifiaHHi Kadeapu aBToMaTH3alii BAPOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kapenpu ABII, npodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.



Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonbackka aeprkaBHa MamMHOOYAiBHa akanemis, Kadeapa apromarnsanii BUpOOHUYHX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 02

& 3a ymoBowo 3amaui 3agaHo HacTymHuii meopienroBanmii (undirected) rpag (graph)
KoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

|
L B
6 2 LL\
1 1 | %, .
gL b — b
5 3 .
4 5
Puc. 1. G Puc. 2

é%' SaBI[aHHﬂ: I3 34aCTOCYBAaHHIM O0UYHCITIOBATILEHUX MOXIUBOCTEH TaKOIO Cy4acCHOTO
Oe3koIToBHOrO mporpaMHoro 3abesneucHus, sk {[Python & NetworkX] ta/a6o [NetLogo &
NetLogo Web] Tta/abo [GeoGebra Classic] ta/ado [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/a6o [JModelica.org (OpenModelica)] ra/a6o [Wolfram
Language uepes Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [SciLab
(GNU Octave)] ta/a6o [GNU R] ta/abo [Maxima] ta/a6o [C++] ta/abo [Giac/Xcas]}

1) noOyayBatu Ha koMt rorepi 3aaanuii rpap G (DrawGraph G) Ha puc. 1,

2) oounciiut NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor ms G;

3) obuucnutu Matpuio cymikaocTi A (AdjacencyMatrix) mis 3axanoro rpaga G;

4) 00YMCITUTH XapaKTepUCTUYHUIA MoTiHOM Matpuli cymixrocTi A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosinom 3mirHOT X (s @ polynomial in x);

5) obumcauTu MaTpuio inuaeHTHOCTI (IncidenceMatrix) mist 3amanoro rpadga G;

6) oOumcnuTi Ta moOyayBaTH y tuionuHi (X, Y) (3pa3ok Ha puc. 2) GiBapiaTHBHI MOJIHOMHU
Trorra {Tarra — Vitai} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minuaux (X, y) mis G;

7) oouuciutu  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial nns rpada G;

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHUYHUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.



Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6ackka aeprkaBHa MammHOOYIiBHa akanemis, Kadenpa apromarnzarii BUpOOHUYHX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 03

& 3a ymoBowo 3amaui 3agaHo HacTymHuii meopienroBanmii (undirected) rpag (graph)
KOoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

Puc. 1. G Puc. 2

&% 3aBaaHHs: I3 3acTtocyBaHHAM OOUYMCIOBAILHUX MOMKIMBOCTEH TAKOTO CY4acHOTO
0e3KkomTOBHOrO Tporpamuoro 3adesmeucHus, sk {[Python & NetworkX] Ta/a6o [NetLogo &
NetLogo Web] ta/abo [GeoGebra Classic] ta/a6o [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/ado [JModelica.org (OpenModelica)] ta/ado [Wolfram
Language gepe3 Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [ScilLab
(GNU Octave)] Ta/abo [GNU R] Ta/abo [Maxima] ta/abo [C++] ta/abo [Giac/Xcas]}

1) noOynyBatu Ha koM 'totepi 3axanuii rpag G (DrawGraph G) na puc. 1;

2) oounciiuti NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor mis G;

3) obuncnutu Marpuirto cymikaocti A (AdjacencyMatrix) st 3aganoro rpaga G;

4) 00YHMCIUTH XapaKTEPUCTUIHUI TOTIHOM MaTpull cymixkHOCTI A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosiHom 3minHOi X (s @ polynomial in x);

5) o6uuncnuti Matpuilio iHuaeHTHOCTI (IncidenceMatrix) as 3apanoro rpada G;

6) oOuuciuTH Ta MOOyAyBaTH y mionuHi (X, Y) (3pa3ok Ha puc. 2) OiBapiaTUBHI MOJIHOMH
Trorra {Tarra — Vitni} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minuux (X, y) mist G;

7) oounciiutu  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial mis rpada G;

Po3rnsiHyTO 1 3aTBEpKEHO Ha 3acifilaHHi Kadeapu aBToMaTH3allii BAPOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kapenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaigbHICTh — Ne 174 — « ABTOMaTH3A11is1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianTt 04

& 3a ymoBowo 3amaui 3agaHo HacTymHuii meopienroBanmii (undirected) rpag (graph)
KOoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

Puc. 2

Puc.1. G

é% 3aBI[aHHﬂ: I3 34aCTOCYBAaHHIM O0UYHCITIOBATIEHUX MOXKIUBOCTEH TaKOIO Cy4aCHOTO
Oe3koImToBHOrO mporpaMHoro 3abesmeuenns, sk {[Python & NetworkX] ta/a6o [NetLogo &
NetLogo Web] Ta/abo [GeoGebra Classic] ta/abo [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/a6o [JModelica.org (OpenModelica)] ra/a6o [Wolfram
Language uepes Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [SciLab
(GNU Octave)] ta/abo [GNU R] ta/abo [Maxima] Ta/a6o [C++] ta/abo [Giac/Xcas]}

1) noOyayBatu Ha koMt rorepi 3aaanuii rpad G (DrawGraph G) Ha puc. 1,

2) oounciiut NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor ms G;

3) obuncnutu Marpuio cymikaocTi A (AdjacencyMatrix) mis 3axanoro rpaga G;

4) 00YMCITUTH XapaKTepUCTUYHUIA MoTiHOM Matpulli cymixrocTi A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosinom 3mirHOT X (@S @ polynomial in x);

5) o6uuciuTi Matpuitto iHIMaeHTHOCTI (IncidenceMatrix) ayis 3ananoro rpaga G;

6) oOumcnuTi Ta moOyayBaTH y ruionuHi (X, Y) (3pa3ok Ha puc. 2) GiBapiaTUBHI MOJIHOMHU
Trorra {Tarra — Vitai} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minuaux (X, y) mis G;

7) oounciutu  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial nns rpada G;

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHUYHUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, noneHr [Tepir O.B.



Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChbKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 05

& 3a ymoBowo 3amaui 3agaHo HacTymHuii meopienroBanmii (undirected) rpag (graph)
KOoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

Puc. 1. G Puc. 2

éﬁ 3aBaanua: 3 3aCTOCYBAaHHSIM OOYMCITIOBAIBHUX MOMIMBOCTEM TaKOro Cy4acHOTO
0e3KkomTOBHOrO Tporpamuoro 3adesmeucHns, sk {[Python & NetworkX] Ta/a6o [NetLogo &
NetLogo Web] ta/ab6o [GeoGebra Classic] ta/a6o [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/ado [JModelica.org (OpenModelica)] ta/ado [Wolfram
Language gepe3 Wolfram Cloud Basic (Wolfram|Alpha)] ta/abo [SageMath] ta/a6o [ScilLab
(GNU Octave)] Ta/abo [GNU R] Ta/abo [Maxima] ta/abo [C++] ta/abo [Giac/Xcas]}

1) noOynyBatu Ha komm 'totepi 3axanuii rpag G (DrawGraph G) na puc. 1;

2) oounciiuti NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor mis G;

3) obumcauTu Matpuiro cymikaocti A (AdjacencyMatrix) mis 3aganoro rpada G;

4) 00YHMCIUTH XapaKTEPUCTUIHUI TOTIHOM MaTpuil cymixkHOCTI A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six moniHom 3minHOi X (s @ polynomial in x);

5) o6uuncnuti Matpuilio iHuaeHTHoCTI (IncidenceMatrix) as 3apanoro rpada G;

6) oOuuciuTH Ta MOOyAyBaTH y mionuHi (X, Y) (3pa3ok Ha puc. 2) OiBapiaTUBHI MOJIHOMH
Trorra {Tarra — Vitui} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minaux (X, y) mist G;

7) oounciiut  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial mis rpada G;

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH] Kadeapu aBToMaTu3alii BUpOOHUYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.



Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonbackka aeprkaBHa MamMHOOYAiBHa akanemis, Kadeapa apromarnsanii BUpOOHUYHX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 06

& 3a ymoBowo 3amaui 3agaHo HacTymHuii meopienroBanmii (undirected) rpag (graph)
KoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

-10

Puc. 2

Puc. 1. G

&% 3aBaaHHs: I3 3acTtocyBaHHAM OOUYMCIOBAILHUX MOMKIMBOCTEH TAKOTO CY4acHOTO
0e3KkomTOBHOrO Tporpamuoro 3adesmneucHus, sk {[Python & NetworkX] Ta/a6o [NetLogo &
NetLogo Web] ta/abo [GeoGebra Classic] ta/a6o [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/ado [JModelica.org (OpenModelica)] ta/ado [Wolfram
Language gepe3 Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [ScilLab
(GNU Octave)] Ta/abo [GNU R] Ta/abo [Maxima] ta/abo [C++] ta/abo [Giac/Xcas]}

1) noOynyBatu Ha koM 'totepi 3axanuii rpag G (DrawGraph G) na puc. 1;

2) oounciiuti NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor mis G;

3) obuncnutu Marpuirto cymikaocti A (AdjacencyMatrix) st 3aganoro rpaga G;

4) 00YHMCIUTH XapaKTEPUCTUIHUI TOTIHOM MaTpull cymixkHOCTI A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosiHom 3minHOi X (s @ polynomial in x);

5) o6uuncnuti Matpuilio iHuaeHTHOCTI (IncidenceMatrix) as 3apanoro rpada G;

6) oOuuciuTH Ta MOOyAyBaTH y mionuHi (X, Y) (3pa3ok Ha puc. 2) OiBapiaTUBHI MOJIHOMH
Trorra {Tarra — Vitui} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minaux (X, y) mist G;

7) oounciiutu  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial mis rpada G;

Po3rnsiHyTO 1 3aTBEpKEHO Ha 3acifilaHHi Kadeapu aBToMaTH3allii BAPOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kapenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalmMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 07

& 3a ymoBowo 3amaui 3agaHo HacTymHuii meopienroBanmii (undirected) rpag (graph)
KOoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

|
1 =
12 2
11 3
LR/ R
10 4 Lol 1l
8 6
7 =
Puc.1.G ° Puc. 2

é%' BaBI[aHHﬂ: I3 34aCTOCYBAaHHIM O0UYHCITIOBATILEHUX MOXIUBOCTEH TaKOIO Cy4acCHOTO
Oe3komToBHOrO mporpaMHoro 3abesmedenns, sk {[Python & NetworkX] ta/a6o [NetLogo &
NetLogo Web] Tta/abo [GeoGebra Classic] ta/ado [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/a6o [JModelica.org (OpenModelica)] ra/a6o [Wolfram
Language uepes Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [SciLab
(GNU Octave)] ta/a6o [GNU R] ta/abo [Maxima] ta/a6o [C++] ta/abo [Giac/Xcas]}

1) noOyayBatu Ha koMt rorepi 3aaanuii rpap G (DrawGraph G) Ha puc. 1,

2) oounciiut NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor ms G;

3) obuucnutu Matpuio cymikaocTi A (AdjacencyMatrix) mis 3axanoro rpaga G;

4) 00YMCITUTH XapaKTepUCTUYHUIA MoTiHOM Matpuli cymixrocTi A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosinom 3mirHOT X (s @ polynomial in x);

5) obumcauTu MaTpuio inuaeHTHOCTI (IncidenceMatrix) mist 3amanoro rpadga G;

6) oOumcnuTi Ta moOyayBaTH y tuionuHi (X, Y) (3pa3ok Ha puc. 2) GiBapiaTHBHI MOJIHOMHU
Trorra {Tarra — Vitni} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minuaux (X, y) mis G;

7) oouuciutu  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial nns rpada G;

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHUYHUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.
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NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaigbHICTh — Ne 174 — « ABTOMaTH3A11is1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 08

& 3a ymoBowo 3amaui 3agaHo HacTymHuii meopienroBanmii (undirected) rpag (graph)
KOoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

Puc.1.G “107 pyc. 2

é%' SaBI[aHHﬂ: I3 34aCTOCYBAaHHIM O0UYHCITIOBATILEHUX MOXIUBOCTEH TaKOIO Cy4acCHOTO
Oe3komToBHOrO mporpaMHoro 3abesmedenns, sk {[Python & NetworkX] ta/a6o [NetLogo &
NetLogo Web] Tta/abo [GeoGebra Classic] ta/ado [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/a6o [JModelica.org (OpenModelica)] ra/a6o [Wolfram
Language uepes Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [SciLab
(GNU Octave)] ta/a6o [GNU R] ta/abo [Maxima] ta/a6o [C++] ta/abo [Giac/Xcas]}

1) noOyayBatu Ha koMt rorepi 3aaanuii rpap G (DrawGraph G) Ha puc. 1,

2) oounciiut NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor ms G;

3) obuucnutu Matpuio cymikaocTi A (AdjacencyMatrix) mis 3axanoro rpaga G;

4) 00YMCITUTH XapaKTepUCTUYHUIA MoTiHOM Matpuli cymixrocTi A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosinom 3mirHOT X (s @ polynomial in x);

5) obumcauTu MaTpuio inuaeHTHOCTI (IncidenceMatrix) mist 3amanoro rpadga G;

6) oOumcnuTi Ta moOyayBaTH y tuionuHi (X, Y) (3pa3ok Ha puc. 2) GiBapiaTHBHI MOJIHOMHU
Trorra {Tarra — Vitai} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minuaux (X, y) mis G;

7) oouuciutu  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial nns rpada G;

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHUYHUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, noneHr [Tepir O.B.



Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChbKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 09

& 3a ymoBow 3amaui 3agaHo HacTymHuii HeopientoBanmii (undirected) rpag (graph)
KOoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

Puc. 2

Puc.1.G

é% 3aBI[aHHﬂ: I3 34aCTOCYBAaHHIM O0UYHCITIOBATIEHUX MOXKIUBOCTEH TaKOIO Cy4aCHOTO
Oe3komToBHOrO mporpaMHoro 3abesmedenns, sk {[Python & NetworkX] ra/a6o [NetLogo &
NetLogo Web] Ta/abo [GeoGebra Classic] ta/abo [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/a6o [JModelica.org (OpenModelica)] ra/a6o [Wolfram
Language uepes Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [SciLab
(GNU Octave)] ta/abo [GNU R] ta/abo [Maxima] ta/a6o [C++] ta/abo [Giac/Xcas]}

1) noOyayBatu Ha koMt rorepi 3aaanuii rpad G (DrawGraph G) Ha puc. 1,

2) oounciiut NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor ms G;

3) obuuncnutu Matpuito cymikaHocTi A (AdjacencyMatrix) mis 3axanoro rpaga G;

4) 00YMCITUTH XapaKTePUCTUYHUIA MoTiHOM Matpulli cymixnocTi A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosinom 3mirHOT X (s @ polynomial in x);

5) o6uuciuTi Matpuitto iHIaeHTHOCTI (IncidenceMatrix) ayis 3ananoro rpadga G;

6) oOumcnuTi Ta moOyayBaTH y tuionuHi (X, Y) (3pa3ok Ha puc. 2) GiBapiaTUBHI MOJIHOMHU
Trorra {Tarra — Vitni} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minuaux (X, y) mis G;

7) oounciutu  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial nns rpada G;

Po3rnsiHyTO 1 3aTBEp/KEHO Ha 3aciilaHHi Kadeapu aBToMaTH3a1lil BAPOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.



Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonbackka aeprkaBHa MamMHOOYAiBHa akanemis, Kadeapa apromarnsanii BUpOOHUYHX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 10

& 3a ymoBow 3amaui 3agaHo HacTymHuii HeopientoBanmii (undirected) rpag (graph)
KOoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

Puc. 2

Puc. 1. G

é% 3aBI[aHHﬂ: I3 34aCTOCYBAaHHIM O0UYHCITIOBATIEHUX MOXKIUBOCTEH TaKOIO Cy4aCHOTO
Oe3komToBHOrO mporpaMuoro 3abesmedenns, sk {[Python & NetworkX] ta/a6o [NetLogo &
NetLogo Web] Ta/abo [GeoGebra Classic] ta/abo [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/a6o [JModelica.org (OpenModelica)] ra/a6o [Wolfram
Language uepes Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [SciLab
(GNU Octave)] ta/abo [GNU R] ta/abo [Maxima] ta/a6o [C++] ta/abo [Giac/Xcas]}

1) noOyayBatu Ha koMt rorepi 3aaanuii rpad G (DrawGraph G) Ha puc. 1,

2) oounciiut NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor ms G;

3) obuuncnutu Matpuito cymikaHocTi A (AdjacencyMatrix) mis 3axanoro rpaga G;

4) 00YMCITUTH XapaKTePUCTUYHUIA MoTiHOM Matpulli cymixnocTi A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosinom 3mirHOT X (s @ polynomial in x);

5) o6uuciuTi Matpuitto iHIaeHTHOCTI (IncidenceMatrix) ayis 3ananoro rpadga G;

6) oOumcnuTi Ta moOyayBaTH y tuionuHi (X, Y) (3pa3ok Ha puc. 2) GiBapiaTUBHI MOJIHOMHU
Trorra {Tarra — Vitni} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minuaux (X, y) mis G;

7) oounciutu  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial nns rpada G;

Po3rnsiHyTO 1 3aTBEp/KEHO Ha 3aciilaHHi Kadeapu aBToMaTH3a1lil BAPOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.



Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalmMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 11

& 3a ymoBowo 3amaui 3agaHo HacTymHuii meopienroBanmii (undirected) rpag (graph)
KOoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

Puc. 1. G Puc. 2

&% 3aBaaHHs: I3 3acTtocyBaHHAM OOUYMCIOBAIBHUX MOMKIMBOCTEH TAKOTO CY4acHOTO
0e3KkomTOBHOrO TporpamHoro 3adesmeucnns, sk {[Python & NetworkX] Ta/a6o [NetLogo &
NetLogo Web] ta/ab6o [GeoGebra Classic] ta/a6o [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/ado [JModelica.org (OpenModelica)] ta/ado [Wolfram
Language gepe3 Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [ScilLab
(GNU Octave)] Ta/abo [GNU R] Ta/abo [Maxima] ta/abo [C++] ta/abo [Giac/Xcas]}

1) noOynyBatu Ha komi 'totepi 3axanuii rpag G (DrawGraph G) na puc. 1;

2) oounciiuti NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor mis G;

3) obuncnuty Marpuito cymikaocti A (AdjacencyMatrix) st 3aganoro rpaga G;

4) 00YKMCIUTH XapaKTEPUCTUIHUI TOTIHOM MaTpull cymixkHOCTI A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosiHom 3minHOi X (s @ polynomial in x);

5) o6uunciuti Matpuilio iHuaeHTHOCTI (IncidenceMatrix) as 3apanoro rpada G;

6) oOuuciuTH Ta MOOyAyBaTH y mionuHi (X, Y) (3pa3ok Ha puc. 2) OiBapiaTUBHI MOJIHOMH
Trorra {Tarra — Vitui} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minaux (X, y) mist G;

7) oounciiut  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial mis rpada G;

PosrnsnyTo 1 3aTBepAKeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3allii BUpOOHUYHUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1oneHT [Tepir O.B.



Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaigbHICTh — Ne 174 — « ABTOMaTH3A11is1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 12

& 3a ymoBowo 3amaui 3agaHo HacTymHuii meopienroBanmii (undirected) rpag (graph)
KOoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

(1)
Sl S

= A AN

e =

Puc. 1. G Puc. 2

é%' SaBI[aHHﬂ: I3 34aCTOCYBAaHHIM O0UYHCITIOBATILEHUX MOXIUBOCTEH TaKOIO Cy4acCHOTO
Oe3komToBHOrO mporpaMHoro 3abesmedenns, sk {[Python & NetworkX] ta/a6o [NetLogo &
NetLogo Web] Tta/abo [GeoGebra Classic] ta/ado [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/a6o [JModelica.org (OpenModelica)] ra/a6o [Wolfram
Language uepes Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [SciLab
(GNU Octave)] ta/a6o [GNU R] ta/abo [Maxima] ta/a6o [C++] ta/abo [Giac/Xcas]}

1) noOyayBatu Ha koMt rorepi 3aaanuii rpap G (DrawGraph G) Ha puc. 1,

2) oounciiut NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor ms G;

3) obuucnutu Matpuio cymikaocTi A (AdjacencyMatrix) mis 3axanoro rpaga G;

4) 00YMCITUTH XapaKTepUCTUYHUIA MoTiHOM Matpuli cymixrocTi A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosinom 3mirHOT X (s @ polynomial in x);

5) obumcauTu MaTpuio inuaeHTHOCTI (IncidenceMatrix) mist 3amanoro rpadga G;

6) oOumcnuTi Ta moOyayBaTH y tuionuHi (X, Y) (3pa3ok Ha puc. 2) GiBapiaTHBHI MOJIHOMHU
Trorra {Tarra — Vitai} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minuaux (X, y) mis G;

7) oouuciutu  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial nns rpada G;

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHUYHUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, noneHr [Tepir O.B.



Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 13

& 3a ymoBow 3amaui 3agaHo HacTymHuii HeopientoBanmii (undirected) rpag (graph)
KOoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

_1{]-
Puc. 2

é% 3aBI[aHHﬂ: I3 3aCTOCYBaHHIM O0UYHCITIOBATIEHUX MOXKIUBOCTEH TaKOIO Cy4aCHOTO
0e3KkomTOBHOrO Tporpamuoro 3abesmneucHus, sk {[Python & NetworkX] Ta/a6o [NetLogo &
NetLogo Web] ta/ab6o [GeoGebra Classic] ta/a6o [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/ado [JModelica.org (OpenModelica)] ta/a6o [Wolfram
Language gepe3 Wolfram Cloud Basic (Wolfram|Alpha)] ta/abo [SageMath] ta/a6o [ScilLab
(GNU Octave)] ta/abo [GNU R] ta/abo [Maxima] ta/a6o [C++] ta/abo [Giac/Xcas]}

1) noOyayBatu Ha koMt rorepi 3aaanuii rpap G (DrawGraph G) Ha puc. 1,

2) oounciiut NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor qs G;

3) obuncnutu Matpuito cymikHocTi A (AdjacencyMatrix) mis 3axanoro rpaga G;

4) 00YMCITUTH XapaKTepUCTUYHUIA MoTiHOM Matpulli cymixuocTi A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosinom 3mirHOT X (@S @ polynomial in x);

5) o6uuciuTi Matpuitto iHIMaeHTHOCT (IncidenceMatrix) ayis 3apmanoro rpadga G;

6) oOumcnuTi Ta moOyayBaTH y tuionuHi (X, Y) (3pa3ok Ha puc. 2) GiBapiaTUBHI MOJIHOMHU
Trorra {Tarra — Vitai} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minuaux (X, y) mis G;

7) oounciutu  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial ans rpada G;

Po3rnsiHyTO 1 3aTBEp/KEHO Ha 3aciiaHHi Kadeapu aBToMaTH3allil BAPOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

Puc.1. G

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.



Honatoxk A: P3KII 01 — InauBinyanbhe 3aBaanns a0 Po3ainy 01
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6ackka aeprkaBHa MammHOOYIiBHa akanemis, Kadenpa apromarnzarii BUpOOHUYHX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT1i»

P3KII 01. BapianT 14

& 3a ymoBowo 3amaui 3agaHo HacTymHuii meopienroBanmii (undirected) rpag (graph)
KOoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

Puc. 1. G Puc. 2

é%' BaBI[aHHﬂ: I3 34aCTOCYBAaHHIM O0UYHCITIOBATILEHUX MOXIUBOCTEH TaKOIO Cy4acCHOTO
Oe3komToBHOrO mporpaMHoro 3abesmedenns, sk {[Python & NetworkX] ta/a6o [NetLogo &
NetLogo Web] Tta/abo [GeoGebra Classic] ta/ado [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/a6o [JModelica.org (OpenModelica)] ra/a6o [Wolfram
Language uepes Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [SciLab
(GNU Octave)] ta/a6o [GNU R] ta/abo [Maxima] ta/a6o [C++] ta/abo [Giac/Xcas]}

1) noOyayBatu Ha koMt rorepi 3aaanuii rpap G (DrawGraph G) Ha puc. 1,

2) oounciiut NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor ms G;

3) obuucnutu Matpuio cymikaocTi A (AdjacencyMatrix) mis 3axanoro rpaga G;

4) 00YMCITUTH XapaKTepUCTUYHUIA MoTiHOM Matpuli cymixrocTi A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six mosinom 3mirHOT X (s @ polynomial in x);

5) obumcauTu MaTpuio inuaeHTHOCTI (IncidenceMatrix) mist 3amanoro rpadga G;

6) oOumcnuTi Ta moOyayBaTH y tuionuHi (X, Y) (3pa3ok Ha puc. 2) GiBapiaTHBHI MOJIHOMHU
Trorra {Tarra — Vitni} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minuaux (X, y) mis G;

7) oouuciutu  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial nns rpada G;

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHUYHUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.
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NUCbMOBOIO0 3BiTYy 3 TUCHUILTIHA « KoMII’10TepHa npakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaigbHIiCTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FTOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 01. BapianT 15

& 3a ymoBowo 3amaui 3agaHo HacTymHuii meopienroBanmii (undirected) rpag (graph)
KOoMIT 10TepHO] iH(popmaliitnoi mepexi G (puc. 1):

I
—
=

Puc. 1. G S Puc. 2

&% 3aBaaHHs: I3 3acTtocyBaHHAM OOUYMCIIOBAILHUX MOMKIMBOCTEH TAKOTO CY4acHOTO
0e3KkomTOBHOrO Tporpamuoro 3adesmeucuns, sk {[Python & NetworkX] Ta/a6o [NetLogo &
NetLogo Web] ta/ab6o [GeoGebra Classic] ta/a6o [NodeXL Basic uepe3 Excel (LibreOffice
Calc)] ra/abo [Apache Spark & Neo4j] ta/ado [JModelica.org (OpenModelica)] ta/ado [Wolfram
Language gepe3 Wolfram Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [ScilLab
(GNU Octave)] Ta/abo [GNU R] Ta/abo [Maxima] ta/abo [C++] ta/abo [Giac/Xcas]}

1) noOynyBatu Ha koM 'totepi 3axanuii rpag G (DrawGraph G) na puc. 1;

2) oounciiuti NumberOfEdges; NumberOfVertices; MaximumDegree; MinimumDegree;
IndependenceNumber; EdgeChromaticNumber; CliqgueNumber; MaximumClique; Radius; Diameter;
Eccentricity; Reachable; GraphRank; TravelingSalesman; SeidelSpectrum; GreedyColor mis G;

3) obumcautu Matpuiro cymikaocti A (AdjacencyMatrix) mis 3aganoro rpada G;

4) 00YHMCIUTH XapaKTEPUCTUIHUI TOTIHOM MaTpuIl cymixkHOCTI A rpada G (characteristic
polynomial of the adjacency matrix A of a graph G) six moniom 3minHOi X (s @ polynomial in x);

5) o6uuciuTi Matpuilio iHIEaeHTHOCTI (IncidenceMatrix) ans 3apanoro rpada G;

6) oOuuciuTH Ta MOOyAyBaTH y mionuHi (X, Y) (3pa3ok Ha puc. 2) OiBapiaTUBHI MOJIHOMH
Trorra {Tarra — Yitui} (TuttePolynomial) Ta (RankPolynomial) y aBox 3minuux (X, y) mist G;

7) oounciiut  DistancePolynomial;  IndependencePolynomial; ChromaticPolynomial,
FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial; SpanningPolynomial mis rpada G;

Po3rnsiHyTO 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allil BAPOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1oneHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChbKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 01

& Sl-moneap mommpeHHs KoMir rorepHO-MepeskHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBMii (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H(iKOBaHUI XOCT, YPaKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu audepenniajibHux piBHsHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

d

: (MJ =—f-s(t)-x(t), a6o s(t)ztl— X(t): o
s(t)+ x(t)=1; 5(02+ >;((?)=1;

X = X(0); Xo = X(0);

% X('[) — cepeaHe Oe3po3MipHE YHCIO 1H(PIKOBAHMX KOMIT'IOTEPIB Y MEpexki, SKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iHdikoBanumu («infectedy») komm’roTepHOI0 iHQEKIIEW Y
KOXKHUI MOMEHT vacy 1 ;

% S(t) — 6e3po3MipHe YMCIIO IHAUBIAYalbHUX KOMIT I0TEpiB y iH(OopMaliiHiid Mepexi, sKi
€ CIIPUUHATIUBUMU (4yTIHUBUMH, «Susceptible») no koM’ rorepHoi iHDEKIIT y KOKHHI MOMEHT 4acy
{, npuaomy S(’[) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUIAIKOBUN KOMIT'IOTEp 13 SAKUM Oyne
BCTAHOBJICHO MEPEHE 3’€JIHAHHS BHUSBUTHCS CIPUHHATIUBUM (4yTiuBHM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTepHOT iH(eKIii y KOKHII MOMEHT 4acy 1t ;

&% P - mBuaKicTH MOMIMpPEHHs KOMIT'IOTEpHOI iH(eKIii y iHpopmaiiiiHiii Mepexi Ha
KOXKHUU 1HAUBIAYyanbHUN KoMt 1oTep. Lle o3Havae 1mo KoKHUN OKpEMUM KOMIT IOTEP Y CEpEeIHBOMY
Mae [} KOHTaKTiB i3 BMNAJIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUIK0 4acy, MPHUYOMY

KOMIT FOTEpHA 1H(EKIIIs MePeTaEThCs JIMIIE TOMl, KOJMU 1H(IKOBAaHUN KOMIT IOTEp Ma€ KOHTAKT 13
CIPUAHATIUBHUM (4yTIUBUM, «Susceptible») komm’rotepom;

& Yucaoi snauenns, 3anani jus Sl-moneni: =0.6i Xo =0.1;

& I3 3acToCyBaHHSM BHUIIEHABEIECHUX YMCIOBHX 3HAYEHD JUIS {ﬂ ; XO} Ta 13 3aJIy4YeHHIM

O0YHCITIOBATEHUX MOYKITMBOCTEH TAKOTO CYy9aCHOTO O€3KOIITOBHOTO MTPOTPAMHOTO 3a0€3TEUSHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/abo Maxima
ta/abo LibreOffice Calc (Excel) Ta/abo C++ Ta/abo Python ta/abo Giac/Xcas}, 3HaiiTH yncenbHi
PO3B’A3KH Ta MOOYyBaTH HACTYIHI HE0OXiaHI rpadiku aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uncenbHi 3HAYEHHS X(Z) =?; X(6) = ?; 4) uncenbHi 3HAUEHHS 8(4) =?; 8(8) =7

Po3rnsiHyTO 1 3aTBEpKEHO Ha 3aciiaHHi Kadeapyu aBToMaTH3allii BApOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 02

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi snauenns, sapani qas Sl-moneni: f=0.51 X5 =0.15;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uncenbHi 3HAYEHHS X(Z) =?; X(6) = ?; 4) uncenbHi 3HAUECHHS 8(4) =?; 8(8) =7

Po3rnsiHyTO 1 3aTBEpKEHO Ha 3aciilaHHi Kadepyu aBToMaTH3allii BUpOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 03

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi snauenns, sapani qas Sl-moneni: f=0.7 i X5 =0.1;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uncenbHi 3HAYEHHS X(Z) =?; X(6) = ?; 4) uncenbHi 3HAUECHHS 8(4) =?; 8(8) =7

Po3rnsiHyTO 1 3aTBEpKEHO Ha 3aciilaHHi Kadepyu aBToMaTH3allii BUpOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianTt 04

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi suauenns, sapani jus Sl-moneni: f=0.51 X5 =0.1;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uncenbHi 3HAYEHHS X(Z) =?; X(6) = ?; 4) uncenbHi 3HAUECHHS 8(4) =?; 8(8) =7

Po3rnsiHyTO 1 3aTBEpKEHO Ha 3aciilaHHi Kadepyu aBToMaTH3allii BUpOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 05

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi suauenns, sapani jas Sl-moneni: f=0.4 1 x5 =0.15;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uncenbHi 3HAYEHHS X(Z) =?; X(6) = ?; 4) uncenbHi 3HAUECHHS 8(4) =?; 8(8) =7

Po3rnsiHyTO 1 3aTBEpKEHO Ha 3aciilaHHi Kadepyu aBToMaTH3allii BUpOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 06

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi snauenns, 3apani qas Sl-moneni: f=0.3 1 X5 =0.2;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uncenbHi 3HAYEHHS X(7) =7 X(15) =7?; 4) uncenbHi 3HAYEHHS 8(3) =7?: S(].O) =7

Po3rnsiHyTO 1 3aTBEp/KEHO Ha 3aciilaHHi Kadepu aBToMaTH3allii BApPOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NMUCbLMOBOIO0 3BiTY 3 TUCHHMILTIHU « KoM’ loTepHa mpakTHKa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 07

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi snauenns, 3apani qas Sl-moneni: f=0.21 X5 =0.2;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uncenbHi 3HAYEHHS X(7) =7 X(15) =7?; 4) uncenbHi 3HAYEHHS 8(3) =7?: S(].O) =7

Po3rnsiHyTO 1 3aTBEp/KEHO Ha 3aciilaHHi Kadepu aBToMaTH3allii BApPOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NMUCbMOBOTIO0 3BiTY 3 TUCHHUILTIHA « KoMII’I0TepHA pakTHKa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 08

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi suauenns, sapani jus Sl-moneni: f=0.1i x5 =0.1;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uncenbHi 3HAYEHHS X(ZO) =?; X(40) =7?; 4) uncenbHi 3HAUECHHS S(].O) =?; 5(30) =7

Po3rnsiHyTO 1 3aTBEp/KEHO Ha 3aciilaHHi Kadepu aBToMaTH3allii BApPOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NMUCbMOBOTIO0 3BiTY 3 TUCHHUILTIHA « KoMII’I0TepHA pakTHKa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 09

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi suauenns, sapani qas Sl-moneni: f=0.151 xg =0.15;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00UYHUCITIOBAIEHIX MOXIIMBOCTEH TAaKOTO Cy4acHOTO OE3KOIITOBHOTO IPOTPaMHOT0 3a0€3MeUeHHS, K
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uKcenbHi 3HaUEHHS X(15) =7?; X(25) =7?; 4) uncenbHi 3HAYEHHS 8(5) =7; 5(35) =7

Po3rnsiHyTO 1 3aTBEp/KEHO Ha 3aciilaHHi Kadepu aBToMaTH3allii BApPOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NMUCbMOBOTIO0 3BiTY 3 TUCHHUILTIHA « KoMII’I0TepHA pakTHKa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 10

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHHH 1HAMBIIyalbHUN KoMI 1oTep. Lle o3Hadae 1m0 KOXKHUI OKpeMUil KOMIT' IOTEp y CEpEAHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'IOT€pHa 1H(EKIisl MepeaeThes JUIe TOMAl, KOJM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUUHATIUBUM (4yTIMBUM, «Susceptible») komm’oTepom;

& Yucaosi snauenns, sapani qas Sl-moneni: f=0.051 xg =0.1;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uncenbHi 3HAYEHHS X(ZO) =7?; X(60) =7?; 4) uncenbHi 3HAYEHHS 5(40) =7?; S(80) =7

Po3rnsiHyTO 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToOMaTH3allil BAPOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 11

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHoi iHMEKITT y KOKHHII MOMEHT Yacy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi snauenns, sanani jus Sl-moneni: £ =0.0751 xg =0.05;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uncenbHi 3HAYEHHS X(ZO) =7?; X(60) =7?; 4) uncenbHi 3HAYEHHS 5(40) =7?; S(80) =7

Po3rnsiHyTO 1 3aTBEp/KEHO Ha 3aciilaHHi Kadepu aBToMaTH3allii BApPOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NMUCbMOBOTIO0 3BiTY 3 TUCHHUILTIHA « KoMII’I0TepHA pakTHKa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 12

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi snauenns, 3apani jas Sl-moneni: f=0.8 1 x5 =0.05;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uncenbHi 3HAYEHHS X(Z) =?; X(6) = ?; 4) uncenbHi 3HAUECHHS 8(4) =?; 8(8) =7

Po3rnsiHyTO 1 3aTBEpKEHO Ha 3aciilaHHi Kadepyu aBToMaTH3allii BUpOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 13

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi snauenns, sapani qas Sl-moneni: f=0.9 1 X5 =0.01;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uncenbHi 3HAYEHHS X(Z) =?; X(6) = ?; 4) uncenbHi 3HAUECHHS 8(4) =?; 8(8) =7

Po3rnsiHyTO 1 3aTBEpKEHO Ha 3aciilaHHi Kadepyu aBToMaTH3allii BUpOOHUYUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 14

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi suauenns, sapani qas Sl-moneni: f=0.011 xg =0.01;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IJModelica.org (OpenModelica) ta/abo Wolfram Language uepes Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) uKc-Hi 3HAYEHHS X(ZOO) =7; X(GOO) =7?; 4) unc-Hi 3HAYEHHS S(400) =?; 5(800) =7

Po3rnsiHyTO 1 3aTBEpKEHO Ha 3aciiaHHi KadeIpyu aBTOMaTH3allii BAPOOHUYHUX MPOIIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honarok B: P3KII 02 — InauBinyanbHe 3aBaanns 10 Po3ainy 02
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 02. BapianT 15

& Sl-moneap mommpeHHs KoMir toTepHO-MepekHoi indexmii: S| model = susceptible—
infected (infectious) model = (neindikoBanuit xocT, Ypa3auBHil (CIPUAHATINBUMN, YyTIUBHUN) 110
MEepEeXKHOTO 3apakeHHs) — (1H()iKOBaHUI XOCT, YPAKEHHH MEPEKHUM XPOOaKOM (UEpPB’SIKOM)).

&% 3anaua Komwi s cucremu qudepenniaabHux piBHsiHb B S|-Moei:

(W}WSG)-X(G; (Mj:+ B-(1—x(t))-x(t),

dt
(MJ:—ﬂ-S(t)-X(t); abo S(t)zl—X(t); ae

S(t)itx t)=1; 5(0)+x(0)=1,

xo = x(0); Xo =xX(0);

N

% X('[) — cepenHe Ge3po3MipHe YMCIO iH(IKOBAHMX KOMITIOTEPIB Y MeEpexi, sKi BiKe
3a3HAIM BIPYCHOrO 3apakeHHs Ta € iH(ikoBanumu («infected») xomm’rorepHO0 iH(EKIliE€W Y
KOKHHI MOMEHT 4acy 1t ;

% S(t) — 0e3po3MipHe YHCIIO 1HIUBIAYAIbHUX KOMIT FOTEPIB y iHPOpMaLiiHiil Mepexi, ki
€ CIIPUUHATIUBUMH (4yTIUBUMH, «Susceptible») no koM’ rorepHOi iHMEKITT y KOKHHIA MOMEHT 4acy
{, mpuuomy S(t) € CepeqHBOI0 WMOBIPHICTIO TOTO IO BUITAJIKOBUH KOMIT'IOTEp 13 SKUM OyIe
BCTAHOBJICHO MEPEXHE 3’€JHAHHS BUABUTHCSA CHPUHHATIUBUM (4yTiauBHUM, «Susceptible») mo
HEBHJIIKOBHOI KOMIT FOTePHOT iH(EKIIii y KOKHHII MOMEHT 4acy { ;

&% [ - mBuaKicTe MOmMpEeHHs KOMIT'IOTEpHOI iH(eKIii y iHpopMaiiiiHiii Mepexi Ha
KOXXHUH 1HAMUBIAyabHUN KoM 10Tep. Lle o3Havae 1o KoKHUI OKpeMuil KOMIT I0Tep Y CepeIHbOMY
Mae [} KOHTAKTiB i3 BHTAIKOBUMM iHIIMMH KOMII'IOTEPAMH 3a OJMHHUII0 4acy, MPUUOMY

KOMIT'I0TE€pHa 1H(EKIis NMepeaeThes JUIIe TOMAl, KOIM 1H(IKOBAaHMM KOMIT'IOTEp Ma€ KOHTAaKT i3
CIIPUIHATIUBUM (4yTJIMBUM, «Susceptible») kommn’rorepom;

& Yucaosi snauenns, 3anani jus Sl-moneni: [ =0.025 i xg =0.025;

& I3 3acTocyBaHHSIM BHIIEHABEICHUX YMCIOBUX 3HAYEHB JUIS {ﬂ ; XO} Ta i3 3aIy4eHHAM

00YHCITIOBAIBHUX MOXKIIMBOCTEHM TAKOT'O Cy4acHOT0 O€3KOIITOBHOIO POTPAMHOT0 3a0€3MEeUeHHS, SIK
{IModelica.org (OpenModelica) ta/abo Wolfram Language uepe3 Wolfram Cloud Basic
(Wolfram|Alpha) ta/abo SageMath Ta/a6o SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima
ta/abo LibreOffice Calc (Excel) ta/abo C++ ta/abo Python ta/a6o Giac/Xcas}, 3HailiTH yncenbHi
PO3B’A3KH Ta MOOY/yBaTH HACTYITHI HEOOXiaHI rpadiky aas Sl-Moedi:

1) rpadix X = X('[) =7? tarpadik S = S(t) =7 y onuiii i Tilf camiii cucTeMi KOOpMHAT;

3) unc-Hi 3HaYEHHS X(50) =7?; X(ZOO) =?; 4) 4uc-Hi 3HAYEHHS S(lOO) =7 5(150) =7

Po3rnsiHyTO 1 3aTBEp/KEHO Ha 3aciilaHHi Kadepu aBToMaTH3allii BApPOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadpenpu ABII, npodecop Mapkos O.€.
Buknanad, 1o1eHT [Tepir O.B.



Honatok C: P3KII 03 — InguBinyaabHe 3aBaanns 10 Po3ainy 03
NMUCbMOBOTIO0 3BiTY 3 TUCHHUILTIHA « KoMII’I0TepHA pakTHKa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 03. BapianT 01

3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4eHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNAAKIB PYXY
3amani yuCi. 3Ha4Y-Hsl Ui 00epH. Kpaid. 3a1. (J = tf) ont. mBuakoii | 3HawTu s 0, 1 ta 2 mep.
prd @ Maca | oOMexX. Ha ymp. | moyart. (a3. Tod. | KiHIl. ¢a3. To4. | yac | Kop. | mB. | ymp.
M, KT | Umin, H | Umax, H | X10, M | Xo0, M/C | X1, M | Xor, Mlc | te | Xa(t) | X2(t) | u(t)
Omep 1kr | -3H | +1H | -1m | Owm/c | +2m | +2M/c o
lmep) 1xkr | -3H | +1H | -1m | 2m/c | +¥2m | +2m/c | 1 ©
2mep) 1xkr | 3H | +1H | -1m | 2wm/c | 2m | -1mlc | ¥

y x(t)=x,(¢) [m]
% V(t)=2%,(t) [my/s]
F(e)=u(t)[N]

=
o

X1(t)
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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NMUCbLMOBOIO0 3BiTY 3 TUCHHMILTIHU « KoM’ loTepHa mpakTHKa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 03. BapianT 02

3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4eHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNAAKIB PYXY
3anani 4yKCi. 3Ha4Y-Hs U1 00epH. Kpai. 3a1. (J = ty) ont. mBuakoii | 3uaiitu mis 0, 1 Ta 2 mep.
pd @ Maca | oOMex. Ha ynp. | moyar. ¢a3. Tod. | KiHil. ¢a3. To4. | yac | Kop. | mB. | ymp.
M, KT | Umin, H | Umax, H | X10, M | Xo0, M/c | X1t, M | Xof, Mlc |t | xa(t) | Xo(t) | u(t)
Omep) 2kr | 4H | +1H | +2m | -1m/c | -3m | -3 m/c - I

n o

- = ~ 1
loep, 2xr | 4 H +1H | +2m | -1m/c | -3m | +3m/c c|\|° e :;,2, S
2mep) 2xr | 4H | +1H | +2m | +1mlec | 3m | +3m/c | & = X & 5

y x(t)=x,(¢) [m]
% V(t)=2%,(t) [my/s]
F(e)=u(t)[N]

0
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.




Honatok C: P3KII 03 — InguBinyaabHe 3aBaanns 10 Po3ainy 03
NMUCbLMOBOIO0 3BiTY 3 TUCHHMILTIHU « KoM’ loTepHa mpakTHKa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 03. BapianT 03

3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4eHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNAAKIB PYXY
3anani 4yKCi. 3Ha4Y-Hs U1 00epH. Kpai. 3a1. (J = ty) ont. mBuakoii | 3uaiitu mis 0, 1 Ta 2 mep.
pd @ Maca | oOMex. Ha ynp. | moyar. ¢a3. Tod. | KiHil. ¢a3. To4. | yac | Kop. | mB. | ymp.

M, KT | Umin, H | Umax, H | X10, M | Xo0, M/c | X1t, M | Xof, Mlc |t | xa(t) | Xo(t) | u(t)
Omep, 3kr | -13H | +6H | -1m | +5m/c | +7m | +2 m/c o 1
luep) 3kr | -13H | +6H | -1m | -5m/c | +7Tm | +2m/c | 1 ©
2mep) 3kr | -13H | +6H | -1m | 5m/c | +Tm | 2mlc | ¥

y x(t)=x,(¢) [m]
% V(t)=2%,(t) [my/s]
F(e)=u(t)[N]

0
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 03. BapianT 04

3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.
Tabmuis 1 — YncnoBi 3Ha4eHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNAAKIB PYXY
3anani 4yKCi. 3Ha4Y-Hs U1 00epH. Kpai. 3a1. (J = ty) ont. mBuakoii | 3uaiitu mis 0, 1 Ta 2 mep.
pa @ Maca | oOMexX. Ha ymp. | modaT. $a3. To4. | KiHIl. ¢a3. Toy. | yac | Kop. | HIB. | ymp.
M, KT | Umin, H | Umax, H | X10, M | Xo0, M/c | X1t, M | Xof, Mlc |t | xa(t) | Xo(t) | u(t)
Omep, 4xr | -6H | +1H | +4m | -3m/c | -5m | -5 m/c o 1
luep) 4xr | 6H | +1H | +4m | +3m/c | 5m | Swmlec | 1 ©
2mep, 4xr | 6H | +1H | +4m | +3m/c | 5m | +5m/c | ¥

y x(t)=x,(¢) [m]
% V(t)=2%,(t) [my/s]
F(e)=u(t)[N]
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MIBUAKOIT (J = tf) 110,10 BU3HAUYCHHS, 32 IKUI MiHIMaIbHUN MPOoMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

PosrnsiHyTO 1 3aTBEp/KEHO Ha 3aciiaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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NMUCbLMOBOIO0 3BiTY 3 TUCHHMILTIHU « KoM’ loTepHa mpakTHKa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 03. Bapiant 05

3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4eHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNAAKIB PYXY
3anani 4yKCi. 3Ha4Y-Hs U1 00epH. Kpai. 3a1. (J = ty) ont. mBuakoii | 3uaiitu mis 0, 1 Ta 2 mep.
pd @ Maca | oOMex. Ha ynp. | moyar. ¢a3. Tod. | KiHil. ¢a3. To4. | yac | Kop. | mB. | ymp.

M, KT | Umin, H | Umax, H | X10, M | Xo0, M/c | X1t, M | Xof, Mlc |t | xa(t) | Xo(t) | u(t)
Omep, S5kr | -7TH | +3H | +5m | 4m/c | 6m | -6 M/c - 1

I L
. 2 ~ I
Inep) Skr | —TH | +3H | +5m | +Awic | b6m | b6mic | 1 9S4 € 3 =
2mep) S5kr | —7TH | +3H | +5m | +4mlc | 6Mm | +6Mm/c | < = xS

y x(t)=x,(¢) [m]
% V(t)=2%,(t) [my/s]
F(e)=u(t)[N]
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 03. BapianT 06

3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4eHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNIAAKIB PYXY
3amani yKCi. 3Ha4Y-Hs 11 00epH. Kpai. 3a1. (J = tf) ont. mBuakoaii | 3uadtu mist 0, 1 ta 2 nep.
pd @ Maca | oOMex. Ha ymp. | mouaT. a3. Tod. | KiHIl. ¢a3. To4. | yac | KOp. | HIB. | ymp.
M, KT | Umin, H | Umax, H | X10, M | X20, M/c | Xar, M | Xof, Mlc | tr | xi(t) | Xo(t) | u(t)
Omep/15kr | -10H | +2H | -1m | +3m/c | +45m | +1 m/c - I

o s 12y
lmep{15kr | -10H | +2H | -1m | 3mlc |+45m | +lmlc | 0 °| EH E 3 & o
2mep  1.5kr | -10H | +2H | -1m | 3m/c |+45m | —1mlc | © < x 5

y x(t)
O

X (t) [m]
X3 (t) [m/s]

0

X

mg
Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4eHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNIAAKIB PYXY
3amani yKCi. 3Ha4Y-Hs 11 00epH. Kpai. 3a1. (J = tf) ont. mBuakoaii | 3uadtu mist 0, 1 ta 2 nep.
pd @ Maca | oOMex. Ha ymp. | mouaT. a3. Tod. | KiHIl. ¢a3. To4. | yac | KOp. | HIB. | ymp.
M, KT | Umin, H | Umax, H | X10, M | X20, M/c | Xar, M | Xof, Mlc | tr | xi(t) | Xo(t) | u(t)

Omep) 3kr | -10H | +3H |-10m | +2m/c | +5m | +4m/c | - gl Ly
lmep/ 3kr | -10H | +3H |-10m | 2m/c | +bm | +Amlc | 0 °| EH S 3 & o
2mep) 3kr | -10H | +3H |-10m | 2wm/c | +5m | 4 wm/c | © < X 3

y x(t)=x,(¢) [m]
% V(t)=2%,(t) [my/s]
F(e)=u(t)[N]
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4eHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNIAAKIB PYXY
3amani yKCi. 3Ha4Y-Hs 11 00epH. Kpai. 3a1. (J = tf) ont. mBuakoaii | 3uadtu mist 0, 1 ta 2 nep.
pd @ Maca | oOMex. Ha ymp. | mouaT. a3. Tod. | KiHIl. ¢a3. To4. | yac | KOp. | HIB. | ymp.
M, KT | Umin, H | Umax, H | X10, M | X20, M/c | Xar, M | Xof, Mlc | tr | xi(t) | Xo(t) | u(t)

Omep, 2kr | 5H | +5H |-10m | +5m/c | +2m | +4 m/c o~ gl Ly
lmep| 2xkr | 5H | +6H |-10m | Swmlc | +2m | +Amlc | 1 °| EH E 3 & o
2mep) 2xr | 5H | +5H |-10m | 5wm/c | +2m | 4wmlc | © < X 3

y x(t)=x,(¢) [m]
% V(t)=2%,(t) [my/s]
F(e)=u(t)[N]
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT
3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4ueHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNAAKIB PYXY
3amani yMCi. 3Ha4Y-Hs 11 00epH. Kpaid. 3a1. (J = tf) ont. mBuakoaii | 3uaiitu s 0, 1 Ta 2 mep.
pd § Maca | oOMex. Ha ynp. | modart. ¢a3. Tod. | KiHil. ¢a3. Tod. | yac | Kop. | mB. | ymp.

M, KT | Umin, H | Umax, H | X10, M | X20, M/c | Xaf, M | Xof, M/c |t | Xa(t) | x2(t) | u(t)

Omep)35kr| -7TH | +15H | -1m | 4wm/c | -5m | 2m/c -

1 1 9
. = = N
Lnep]35kr | 7H | +15H | 1w | +4mic | 5m | 2mkc |\ 9 S5 S 2 oo
2mep /35kr| —7TH | +15H | -1m | +4m/c | 5™ | +2m/c | & X X &5

y x(t)=x,(¢) [m]
% V(t)=2%,(t) [my/s]
F(e)=u(t)[N]

0

X
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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P3KII 03. BapianT 10

3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTbHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HadeHHsIMEH Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4eHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNAAKIB PYXY

3anani 4yKCi. 3Ha4Y-Hs U1 00epH. Kpai. 3a1. (J = ty) ont. mBuakoii | 3uaiitu mis 0, 1 Ta 2 mep.
pa @ Maca | oOMexX. Ha ymp. | modaT. $a3. To4. | KiHIl. ¢a3. Toy. | yac | Kop. | HIB. | ymp.
M, KT | Umin, H | Umax, H | X10, M | Xo0, M/c | X1t, M | Xof, Mlc |t | xa(t) | Xo(t) | u(t)
Omep, 8xr | -16 H | +5H | +5m | 4wm/c | -2m | -1 m/c - 1

n o

- = ~ 1
lmep) 8xr | -16H | +5H | +5m | -4dwm/c | -2m | +1 m/c c|\|° PR &l SR
2mep) 8kr | 16 H | +5H | +5m | +4mlc | 2m | +1m/c | & = xS

y x(t)=x,(¢) [m]
% V(t)=2%,(t) [my/s]
F(e)=u(t)[N]
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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P3KII 03. BapianT 11

3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4ueHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNAAKIB PYXY
3amani yMCi. 3Ha4Y-Hs 11 00epH. Kpaid. 3a1. (J = tf) ont. mBuakoaii | 3uaiitu s 0, 1 Ta 2 mep.
pd § Maca | oOMex. Ha ynp. | modart. ¢a3. Tod. | KiHil. ¢a3. Tod. | yac | Kop. | mB. | ymp.

M, KT | Umin, H | Umax, H | X10, M | X20, M/c | Xaf, M | Xof, M/c |t | Xa(t) | x2(t) | u(t)
Omep)05kr| -3H | +14H | 2m | +1m/c | +4m | +2 m/c o |
luep,05kr| -3H | +14H | -2m | —1m/c | +dm | ¥2mlc | 1 ©

2mep) 05kr| -3H | +14H | 2m | -1wm/c | +4m | 2 m/c
y x(t)z X (t)[m]
% (t)=2x,(t)[m/s]
F(t)=u(r)[N]
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4eHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNAAKIB PYXY
3anani 4yKCi. 3Ha4Y-Hs U1 00epH. Kpai. 3a1. (J = ty) ont. mBuakoii | 3uaiitu mis 0, 1 Ta 2 mep.
pd @ Maca | oOMex. Ha ynp. | moyar. ¢a3. Tod. | KiHil. ¢a3. To4. | yac | Kop. | mB. | ymp.
M, KT | Umin, H | Umax, H | X10, M | Xo0, M/c | X1t, M | Xof, Mlc |t | xa(t) | Xo(t) | u(t)
Omep, 1xkr | -20H | +4H | +6m | -5m/c | -8m | -2 m/c o 1
luep) 1lxkr | 20H | +4H | +6m | +bm/c | 8m | 2m/c | 11 ©
2mep) 1xr | 20H | +4H | +6m | +5m/c | 8m | ¥2m/c | ¥

y x(t)=x,(¢) [m]
% V(t)=2%,(t) [my/s]
F(e)=u(t)[N]
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4ueHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNAAKIB PYXY
3amani yMCi. 3Ha4Y-Hs 11 00epH. Kpaid. 3a1. (J = tf) ont. mBuakoaii | 3uaiitu s 0, 1 Ta 2 mep.
> &'| maca | obmex. na yop. | moyar. ¢a3. To4. | KiHIl. Ga3. To4. | yac | Kop. | mB. | ymp.

=
M, KT | Umin, H | Umax, H | X10, M | X20, M/c | X1, M | Xor, M/c | tr | Xa(t) | Xo(t) | u(t)

Omep, 25kr | -15H | +15H | +2m | -bwm/c | 4m | -1 m/c o R S Y
lmep/25kr | —15H | +15H | +2m | +5m/c | 4m | -lwle | w 9| SH 22 =
2mep)25kr | -15H | +15H | +2m | +5mlc | 4m | +1lm/c | ¥ < X3

y x(t)=x,(¢) [m]
% V(t)=2%,(t) [my/s]
F(e)=u(t)[N]
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4eHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNIAAKIB PYXY
3amani yKCi. 3Ha4Y-Hs 11 00epH. Kpai. 3a1. (J = tf) ont. mBuakoaii | 3uadtu mist 0, 1 ta 2 nep.
pd @ Maca | oOMex. Ha ymp. | mouaT. a3. Tod. | KiHIl. ¢a3. To4. | yac | KOp. | HIB. | ymp.
M, KT | Umin, H | Umax, H | X10, M | X20, M/c | Xar, M | Xof, Mlc | tr | xi(t) | Xo(t) | u(t)
Omep)35kr| 20H | +10H | 2m | +t1m/c | +25m | +4 m/c - I

o s 12y
lmep{35kr | 20H | +10H | 2m | —Imlc |+25m | +Amlc | 1 °| EH S 3 o o
2mep/35kr| 20H | +10H | 2m | -1wm/c [+25m | 4wmlc | © = X 3
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Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.
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3anaHo 3a yMOBORO 3aj1au4i: Hexaii marepianbpaa Touka M (puc. 1) i3 mocTiiHO Maco M [Kr]
pyXaeTbcs MPSAMOJIIHIAHO y370BX Bici OX 1 MepexoauTh i3 MOYATKOBOTO (ha30BOI0 IOJIOKCHHS
[(X(to)) = (X10); (V(to)) = (X20)] y kinmeBe dazose momoxkerust [(X(tr)) = (Xur); (V(tr)) = (x2r)]. do 1. M
npukiaaaeHo kepyrouy cuay F(t) = u(t) [H], sixa € piBHOAiNHOW0O akTuBHUX cui F(t), HampsMiieHOO
y3a0Bxk OX (puc. 1). Hapasi Ha 3nauenus kepyrouoi cunu F(t) = u(t) [H] naknageno oOMexeHHs:
Fmin < F(t) < Fmax [360 Umin < U(t) < Umax], ne  Fmin = Umin [H] Ta Fmax = Umax [H] € BIJIIOBIJTHO
MiHIMaTBHUM (Fmin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHsAMU Kepyrouoi cuim
F(t) = u(t) [H] (ra6. 1). Hapasi unciioBi 3Ha4eHHs apaMETpiB 3aadi 3a1aHi BiAMOBIIHO 10 OJHOTO
13 TPBOX MOCIIAOBHUX PAIKIB y Ta0. 1, sKi BiANOBIAIOTH TPHOM MOKJIMBHM BUIAIKaM pyxy T. M:
6e3 nepekitoueHs (0 mep.), a Takox A onHiei (1 mep.) Ta 7Box (2 mep.) TOYOK MEePEKIIYECHb PYXY.

Tabmuis 1 — YncnoBi 3Ha4eHHA Ui 3a/1a41 ONTUMAIBHOI MIBUAKOIIT A1 3X BUNIAAKIB PYXY

3amani yKCi. 3Ha4Y-Hs 11 00epH. Kpai. 3a1. (J = tf) ont. mBuakoaii | 3uadtu mist 0, 1 ta 2 nep.
pd @ Maca | oOMex. Ha ymp. | mouaT. a3. Tod. | KiHIl. ¢a3. To4. | yac | KOp. | HIB. | ymp.

M, KT | Umin, H | Umax, H | X10, M | X20, M/c | Xar, M | Xof, Mlc | tr | xi(t) | Xo(t) | u(t)

Omep/ S5kr | -25H | +156H | 4m | +3m/c | +7m | +1 m/c o~ gl Ly
lmep| 5kr | 25H | +15H | 4m | 3mlc | +7m [ +lmlc | 0 °|EH E 3 & o
2mep) 5kr | 25H | +15H | 4m | 3wm/c | +7Tm | Imlc | © < X 3

y x(t)=x,(¢) [m]
% V(t)=2%,(t) [my/s]
F(e)=u(t)[N]

0

X

mg
Pucynok 1 — Po3paxyHkoBa cxema /jisi 00€pHEHOI KpaloBOi 3a/1a4ui ONTUMAIBHOT IIBUIKOTIT

3uaiitu: I3 3acTocyBaHHSIM OOYMCIIOBAILHUX MOXJIMBOCTEH OE3KOIITOBHOTO MPOTrPaMHOIO
3abe3neuyennss JModelica.org i3 posmmpennsm Optimica ckiacté akay3ajibHHI alrOPUTMHU Ta
3aMpornoHyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1uisi 4uceNnbHOro po3B’sI3Ky MOCTaBIEHOI 3adaul
ONTHMAJTbHOT MBUAKO/I (J = tf) 110,10 BU3HAUCHHS, 32 IKUI MiHIMaIbHUN MPOMiXKOK yacy (tr = ?) [c]
MoxHa mepemictutu cuior U(t) y3gomk OX marepiaigbHy TOduky M Macor M i3 MOYaTKOBOTO
[(X10); (X20)] ¥ xiHmeBe dazoe nonoxenHs [(Xif); (Xof)], KO Umin < U(L) < Umax (Tab. 1). Takox
BU3HAYUTH BIMOBIHI (YHKIIOHAIBHI 3aJISKHOCTI BiJl MOTOYHOTO 4acy t [c] pyxy mns kepyrouoi
cwi U = U(t) = ? [H], koopaunaTu X1 = X1(t) = ? [M] Ta mBuakocti X2 = Xo(t) = ? [M/c] Touku M.

Po3rnsiHyTo 1 3aTBEp/KEHO Ha 3acilaHHi Kadeapu aBToMaTH3allii BApOOHUYNX MPOLIECIB,
POTOKOJ Ne BiJl

3aB. kadeapu ABII, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.



Honatok D: P3KII 04 — InauBinyanbHe 3aBaanns 10 Po3ainy 04
NMUCbLMOBOIO0 3BiTY 3 TUCHHMILTIHU « KoM’ loTepHa mpakTHKa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 01

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSIHB MEPIIOTO MOPSAKY BaH-ACP-TOIIBCHKOTO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HaYaIbHUX PIBHSHB JJIS 33124l HEMIHIMHOTO MporpaMyBaHHs

D) 107000 | [ 2
d(x,(t)) — %, (t); Ix = x(t)="

L dt . )
(%,(0) =X, ): (%,(0) = Xyo); lj = uZt): 2
(% (t, )= ) (6.t )= ) \ .

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy
3ajaHi yuci. 3HAY-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. nporp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.

Umin, €1 | Umax, ¢ | X10, pan | Xe0, pam | Xur, pam | Xor,pam | t | Xa(t) | xo(t) | u(t)
pun. 1| -3¢t +1c¢? | -lpan | Opag | +2pan | +2pan

o - - C\-h
Bun. 2| -3c¢! | +1c¢?! | “lpan | 2pan | +2pag | +2pan | &° | ! g n g I
pun. 3| -3¢t +1c¢?! | —lpan | -2pan | +2pan | -1 pag J:"_ f?’ - ‘Z\.’ - § ©

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI MBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe momoskeHHS [(X1f); (Xof)] HIUIAXOM TIPHKIIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYeHHS Kepyrodoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHUYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.




Honatok D: P3KII 04 — InauBinyanbHe 3aBaanns 10 Po3ainy 04
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 02

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSAHB MEPIIOro MOPSAKY BaH-ACpP-TOJIIBCHKOrO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HauYaIbHUX PIBHSHB JAJIS 33124l HEMIHIMHOTO MporpaMyBaHHs

9D (oG )F ) )00+ ) rH;)
(

dt
d@ﬂﬂ):X@) Ix = x(t)="
% at o X =%, t):?
(Xl(o) = XlO); (Xz (0) = Xzo);

(alty )= it )= %0 ) L u=u(t)="

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy

3ajaHi yuci. 3HAY-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. nporp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.
Umin, € * | Umax, ¢ | X10, past | Xeo, pan | Xar, pax | Xer,pan | t | xa(t) | xo(t) | u(t)
pun. 1| —4¢t +1c¢?! | +2pag | -1pan | —3panx | 3pax | o

- - -
Bun.2| —4c¢! | +1¢?t | +2pan | -1pan | —3pax | +3 pan T g n g i o
pun. 3| —4c¢t +1c¢?! | +2pang | +1pang | -3 pax | +3 pan J:"_ f?’ - ‘Z\.’ - § ©

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI MBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe momoskeHHS [(X1f); (Xof)] HIUIAXOM TIPHKIIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYeHHS Kepyrodoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHUYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.
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NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaigbHICTh — Ne 174 — « ABTOMaTH3A11is1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 03

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSIHB MEPIIOTO MOPSAKY BaH-ACP-TOIIBCHKOTO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HauYaIbHUX PIBHSHB JAJIS 33124l HEMIHIMHOTO MporpaMyBaHHs

C R R

d@ﬂﬂ):X@) Ix = x(t)="
o dt S X, = X, (t)="?
(Xl(o) = XlO); (Xz (0) = Xzo);

(alty )= it )= %0 ) L u=u(t)="

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy

3ajaHi yuci. 3Ha4-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. porp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.
Umin, € * | Umax, ¢ | X10, past | Xeo, pan | Xar, pax | Xer,pan | t | xa(t) | xo(t) | u(t)
Bun. 1| —13c¢?t | +6¢?t | —lpan | +5pan | +7pang | +2pan | o
Bum. 2| -13¢* | +6¢?t | —1pag | Span | +7pan | +2pan |
Bun. 3| —13¢*t | +6¢t | —1pan | Span | +7pax | -2 pan

=l
<
Q

Xo(t) = ?

1
y—
-

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI MBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe momoskeHHS [(X1f); (Xof)] HIUIAXOM TIPHKIIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYeHHS Kepyrodoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHUYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.
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P3KII 04. BapianTt 04

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSAHB MEPIIOro MOPSAKY BaH-ACpP-TOJIIBCHKOrO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HauYaIbHUX PIBHSHB JAJIS 33124l HEMIHIMHOTO MporpaMyBaHHs

9D (oG )F ) )00+ ) rH;)
(

dt
d@ﬂﬂ):X@) Ix = x(t)="
% at o X =%, t):?
(Xl(o) = XlO); (Xz (0) = Xzo);

(alty )= it )= %0 ) L u=u(t)="

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy

3ajaHi yuci. 3HAY-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. nporp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.
Umin, € * | Umax, ¢ | X10, past | Xeo, pan | Xar, pax | Xer,pan | t | xa(t) | xo(t) | u(t)
pun. 1| —6¢t +1c¢?! | +4pag | 3pan | Spax | Spax | o
Bum. 2| —6¢? +1c¢! | +4pag | +3pan | -S5pan | -5 pan -
pun. 3| —6 ¢t +1c¢?t | +4pag | +3pang | -Spax | +5pan

=l
<
Q

Xo(t) = ?

1
y—
-

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI MBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe momoskeHHS [(X1f); (Xof)] HIUIAXOM TIPHKIIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYeHHS Kepyrodoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHUYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.
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P3KII 04. BapianT 05

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSAHB MEPIIOro MOPSAKY BaH-ACpP-TOJIIBCHKOrO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HauYaIbHUX PIBHSHB JAJIS 33124l HEMIHIMHOTO MporpaMyBaHHs

9D (oG )F ) )00+ ) rH;)
(

dt
d@ﬂﬂ):X@) Ix = x(t)="
% at o X =%, t):?
(Xl(o) = XlO); (Xz (0) = Xzo);

(alty )= it )= %0 ) L u=u(t)="

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy

3ajaHi yuci. 3HAY-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. nporp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.
Umin, € * | Umax, ¢ | X10, past | Xeo, pan | Xar, pax | Xer,pan | t | xa(t) | xo(t) | u(t)
pun. 1| -7 ¢t +3¢?! | +5pag | 4pan | 6pax | bpax | o
Bum. 2| —7c¢? +3¢! | +5pag | +4pan | 6pan | —6 pan -
pun. 3| —7 ¢t +3¢?t | +5pang | +4pan | -6 pax | +6 pan

=l
<
Q

Xo(t) = ?

1
y—
-

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI MBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe momoskeHHS [(X1f); (Xof)] HIUIAXOM TIPHKIIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYESHHS Kepyrodyoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHHYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.




Honatok D: P3KII 04 — InauBinyanbHe 3aBaanns 10 Po3ainy 04
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6ackka aeprkaBHa MamMHOOYAiBHa akanemis, Kadeapa apromarn3anii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 06

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSIHB MEPIIOTO MOPSAKY BaH-ACP-TOIIBCHKOTO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HauYaIbHUX PIBHSHB JAJIS 33124l HEMIHIMHOTO MporpaMyBaHHs

L) o0 wt0)-r || 2
d0x())_, (t): Ix = x(t)="
% dt o X, =X, (t)="
(Xl(o): XlO);(XZ(O): Xzo); U= u(t): )
(Xl(tf ):(Xif ); (Xz(tf ): Xot ); \
u.. <ult)<u .

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.
Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy

3ajaHi yuci. 3Ha4-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. porp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.
Umin, €1 | Umax, ¢ | X10, pan | Xe0, pam | Xur, pam | Xor,pam | t | Xa(t) | xo(t) | u(t)
Bun. 1| —10c¢? | +2¢?t | -1 pan | +3pan | +45pan | +lpan | o o o o
Bun. 2| —10c¢? | +2¢? | —1pan | -3 pan | +4.5pan | +1 pan § = - R
-1 -1 I E89 e o0
pun. 3| -10 ¢ +2¢ —lpan | 3panx | +45pax| —lpax | . T 1% 1%

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI MBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe momoskeHHS [(X1f); (Xof)] HIUIAXOM TIPHKIIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYESHHS Kepyrodyoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHHYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop

Mapkos O.€.
Buxknanad, 1oueHT

IIepir O.B.



Honatok D: P3KII 04 — InauBinyanbHe 3aBaanns 10 Po3ainy 04
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonbackka aeprkaBHa MamMHOOYAiBHa akanemis, Kadeapa apromarnsanii BUpOOHUYHX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 07

3amaHo 3a yMOBOIO 3anadi: Hexail perynboBaHMil pyX JHHAMIYHOI CUCTEMH BHU3HAYA€THCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSIHB MEPIIOTO MOPSAKY BaH-ACP-TOIIBCHKOTO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HauYaIbHUX PIBHSHB JAJIS 33124l HEMIHIMHOTO MporpaMyBaHHs

9D (oG )F ) )00+ ) rH;)
(

dt
d@ﬂﬂ):X@) Ix = x(t)="
% at o X =%, t):?
(Xl(o) = XlO); (Xz (0) = Xzo);

(alty )= it )= %0 ) L u=u(t)="

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy

3ajaHi yuci. 3Ha4-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. porp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.
Umin, € * | Umax, ¢ | X10, past | Xeo, pan | Xar, pax | Xer,pan | t | xa(t) | xo(t) | u(t)
Bun. 1| —10c¢? | +3¢?! |-10pan | +2pan | +5pax | +4pan | o
pum. 2| -10c¢? | +3¢! |-10pan | 2 pan | +5pax | +4 pan y
Bun. 3| —-10c¢?t | +3¢?t |-10pax | 2pan | +5pax | —4 pan

=l
<
Q

Xo(t) = ?

1
y—
-

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI MBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe momoskeHHS [(X1f); (Xof)] HIUIAXOM TIPHKIIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYESHHS Kepyrodyoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHHYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.




Honatok D: P3KII 04 — InauBinyanbHe 3aBaanns 10 Po3ainy 04
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadeapa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 08

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSIHB MEPIIOTO MOPSAKY BaH-ACP-TOIIBCHKOTO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HaUaIbHUX PIBHSIHB 7S 33744l HENIHIMHOTO IporpaMyBaHHs

9D (oG )F ) )00+ ) rH;)
(

dt
d@ﬂﬂ):X@) Ix = x(t)="
% at o X =%, t):?
(Xl(o) = XlO); (Xz (0) = Xzo);

(alty )= it )= %0 ) L u=u(t)="

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy

3ajaHi yuci. 3Ha4-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. porp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.
Umin, € * | Umax, ¢ | X10, past | Xeo, pan | Xar, pax | Xer,pan | t | xa(t) | xo(t) | u(t)
pun. 1| -5¢?t +5¢?! | -10pan| +5pag | +2pan | +4pan | o
Bum. 2| -5¢?t +5¢! |-10pan| Span | +2pag | +4 pan ;
pun. 3| -5¢t +5¢?! |-10pag| -5Span | +2pan | —4 pax

=l
<
Q

Xo(t) = ?

1
y—
-

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI mBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe mnomokeHHs [(X1f); (Xof)] HmUIAXOM TPHKITIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYESHHS Kepyrodyoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHHYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.




Honatok D: P3KII 04 — InauBinyanbHe 3aBaanns 10 Po3ainy 04
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadeapa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 09

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSIHB MEPIIOTO MOPSAKY BaH-ACP-TOIIBCHKOTO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HaUaIbHUX PIBHSIHB 7S 33744l HENIHIMHOTO IporpaMyBaHHs

9D (oG )F ) )00+ ) rH;)
(

dt
d@ﬂﬂ):X@) Ix = x(t)="
% at o X =%, t):?
(Xl(o) = XlO); (Xz (0) = Xzo);

(alty )= it )= %0 ) L u=u(t)="

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy

3ajaHi yuci. 3Ha4-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. porp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.
Umin, € * | Umax, ¢ | X10, past | Xeo, pan | Xar, pax | Xer,pan | t | xa(t) | xo(t) | u(t)
Bun.1| —7¢?! | +15¢' | -1pan | 4pan | Spax | —2pax | o

- - -
Bun. 2| —7c¢' | +15¢' | —1pan | +4pan | Spax | 2pax | o7 | ! g n g 9 .
Bun.3| —7¢?! | +15¢! | -1 pan | +4paxg | -Spaxg | +2pan J:"_ f?’ - ‘Z\.’ - § ©

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI mBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe mnomokeHHs [(X1f); (Xof)] HmUIAXOM TPHKITIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYESHHS Kepyrodyoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHHYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.




Honatok D: P3KII 04 — InauBinyanbHe 3aBaanns 10 Po3ainy 04
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadeapa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 10

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSIHB MEPIIOTO MOPSAKY BaH-ACP-TOIIBCHKOTO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HaUaIbHUX PIBHSIHB 7S 33744l HENIHIMHOTO IporpaMyBaHHs

D) 107000 | [ 2
d(x,(t)) — %, (t); Ix = x(t)="

L dt . )
(%,(0) =X, ): (%,(0) = Xyo); lj = uZt): 2
(% (t, )= ) (6.t )= ) \ .

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy

3ajaHi yuci. 3Ha4-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. porp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.
Umin, € * | Umax, ¢ | X10, past | Xeo, pan | Xar, pax | Xer,pan | t | xa(t) | xo(t) | u(t)
Bun.1| —16c¢* | +5¢* | +5pax | 4pan | —2pax | —lpax | o
Bum. 2| -16¢* | +5¢* | +5pan | 4pan | 2paxg | +lpan |
Bun. 3| -16¢* | +5¢*t | +5panx | +4pax | —2pax | +1pan

=l
<
Q

Xo(t) = ?

1
y—
-

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI mBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe mnomokeHHs [(X1f); (Xof)] HmUIAXOM TPHKITIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYESHHS Kepyrodyoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHHYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.




Honatok D: P3KII 04 — InauBinyanbHe 3aBaanns 10 Po3ainy 04
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadeapa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 11

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSIHB MEPIIOTO MOPSAKY BaH-ACP-TOIIBCHKOTO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HaUaIbHUX PIBHSIHB 7S 33744l HENIHIMHOTO IporpaMyBaHHs

D) 107000 | [ 2
d(x,(t)) — %, (t); Ix = x(t)="

L dt . )
(%,(0) =X, ): (%,(0) = Xyo); lj = uZt): 2
(% (t, )= ) (6.t )= ) \ .

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy
3ajaHi yuci. 3Ha4-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. porp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.

Umin, €1 | Umax, ¢ | X10, pan | Xe0, pam | Xur, pam | Xor,pam | t | Xa(t) | xo(t) | u(t)
Bun. 1| 3¢?! | +14c¢' | 2pan | +1pag | +4pan | +2pan

o - - C\-h
Bun. 2| -3c¢! | +14¢' | 2pan | -lpan | +4pag | +2pan | o7 | g n g I
Bun.3| -3¢?! | +14¢' | 2pan | -lpan | +4pag | -2 pan J:"_ f?’ - ‘Z\.’ - § ©

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI mBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe mnomokeHHs [(X1f); (Xof)] HmUIAXOM TPHKITIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYESHHS Kepyrodyoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHHYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.




Honatok D: P3KII 04 — InauBinyanbHe 3aBaanns 10 Po3ainy 04
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadeapa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 12

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSIHB MEPIIOTO MOPSAKY BaH-ACP-TOIIBCHKOTO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HaUaIbHUX PIBHSIHB 7S 33744l HENIHIMHOTO IporpaMyBaHHs

9D (oG )F ) )00+ ) rH;)
(

dt
d@ﬂﬂ):X@) Ix = x(t)="
| dt e X =%, t):?
(Xl(o): XlO);(XZ(O): Xzo); U= u(t): )
(Xl(tf)lef);(XZ(tf):XZf); \ |

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy

3ajaHi yuci. 3Ha4-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. porp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.
Umin, € * | Umax, ¢ | X10, past | Xeo, pan | Xar, pax | Xer,pan | t | xa(t) | xo(t) | u(t)
Bun. 1| —20c¢? | +4¢?! | +6pan | Span | 8pax | 2pax | o
Bum. 2| -20c¢* | +4¢*! | +6pan | +5pax | 8pan | -2 pan -
Bun. 3| —20¢?t | +4¢?t | +6pan | +5pax | -8 pax | +2pan

=l
<
Q

Xo(t) = ?

1
y—
-

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI mBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe mnomokeHHs [(X1f); (Xof)] HmUIAXOM TPHKITIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYESHHS Kepyrodyoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHHYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.




Honatok D: P3KII 04 — InauBinyanbHe 3aBaanns 10 Po3ainy 04
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadeapa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 13

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSIHB MEPIIOTO MOPSAKY BaH-ACP-TOIIBCHKOTO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HaUaIbHUX PIBHSIHB 7S 33744l HENIHIMHOTO IporpaMyBaHHs

9D (oG )F ) )00+ ) rH;)
(

dt
d@ﬂﬂ):X@) Ix = x(t)="
% at o X =%, t):?
(Xl(o) = XlO); (Xz (0) = Xzo);

(alty )= it )= %0 ) L u=u(t)="

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy
3ajaHi yuci. 3Ha4-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. porp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.

Umin, €1 | Umax, ¢ | X10, pan | Xe0, pam | Xur, pam | Xor,pam | t | Xa(t) | xo(t) | u(t)
Bun. 1| —15¢* | +15¢? | +2pan | Span | 4pax | —lpax | o

Bun. 2| —15¢* | +15¢?! | +2pan | +5pan | “4pax | —lpan | o7 | ! g n g I
Bun. 3| —15¢* | +1.5¢? | +2pan | +5pax | —4pan | +1pan J:"_ f?’ - ‘Z\.’ - § ©

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI mBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe mnomokeHHs [(X1f); (Xof)] HmUIAXOM TPHKITIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYESHHS Kepyrodyoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHHYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.




Honatok D: P3KII 04 — InauBinyanbHe 3aBaanns 10 Po3ainy 04
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6ackka aeprkaBHa MalIMHOOYAiBHA akanemis, Kadenpa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 14

3amaHo 3a yMOBOIO 3anadvi: Hexaii perynpoBaHmii pyX AWHAMIYHOI CHCTEMH BHU3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSIHB MEPIIOTO MOPSAKY BaH-ACP-TOIIBCHKOTO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HauYaIbHUX PIBHSHB JAJIS 33124l HEMIHIMHOTO MporpaMyBaHHs

D) 107000 | [ 2
d(x,(t)) — %, (t); Ix = x(t)="

L dt . )
(%,(0) =X, ): (%,(0) = Xyo); lj = uZt): 2
(% (t, )= ) (6.t )= ) \ .

U <u(t)<u

max ?

Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUSHHS [T 3312491 ONTUMAIBbHOI MIBUIKOIT /U151 3X BUIIAAKIB PyXy
3ajaHi yuci. 3Ha4-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. porp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.

Umin, €1 | Umax, ¢ | X10, pan | Xe0, pam | Xur, pam | Xor,pam | t | Xa(t) | xo(t) | u(t)
Bun. 1| —20c¢? | +10c¢! | 2 pan | +1pang | +2.5 pan | +4 pan

o - - C\-h
Bun. 2| 20c¢? | +10¢? | 2pan | -l1pan | +25pan | +4pan | o7 | ! g n g I
Bun. 3| —20c¢?t | +10¢?! | 2 pan | -1 pan | +2.5 pan | —4 pan J:"_ f?’ - ‘Z\.’ - § ©

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI mBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe mnomokeHHs [(X1f); (Xof)] HmUIAXOM TPHKITIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYESHHS Kepyrodyoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHHYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.




Honatok D: P3KII 04 — InauBinyanbHe 3aBaanns 10 Po3ainy 04
NUCHLMOBOIO0 3BiTY 3 MUCHUILTIHA « KoMII’I0TepHa pakTHKAa»
Jlonb6aceka aeprkaBHa MalMHOOYAiBHA akanemis, Kadeapa apromarnzarii BUpOOHUYMX MPOLIECIB
piBEHB BHIIOI OCBITH — nepiinii (0akaaaBpChKUii)
cneniaiabHICTh — Ne 174 — « ABTOMaTH3A1lis1, KOMII'FOTEPHO-1HTETPOBaHi TEXHOJIOTIT Ta
poborotexnikay; OINIl — « ABTOMaTH3aIlisg Ta KOMITFOTEPHO-IHTETPOBAaH1 TEXHOJIOT11»

P3KII 04. BapianT 15

3amaHo 3a yMOBOK 3ajadvi: Hexail peryiapoBaHMid pyX JAWHAMIYHOI CHCTEMH BH3HAYAETHCS
CUCTEMOIO Ju(epeHITIaTbHUX PIBHSIHB MEPIIOTO MOPSAKY BaH-ACP-TOIIBCHKOTO THITY y Ta0. 1.

Tabmuns 1 — Cuctema BU3HaUaIbHUX PIBHSHB AJIS 33124l HEMIHIHHOTO MporpaMyBaHHs

D) 1 07000 | [ 2
d(x,(t)) — %, (t); Ix = x(t)="

L dt . )
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Hapasi uncioBi 3HaueHHs mapaMeTpiB 3a7aui HEMiHIMHOTO MporpaMyBaHHs 3a/1aHi y Tal. 2.

Tabmuus 2 — Yncnosi 3HaUeHHS JUTS 3312491 ONTUMAIIbHOI IIBUAKOMIT /UIs 3X BHIIAKIB PYXY
3ajaHi yuci. 3Ha4-Hs Ui 00epH. Kpai. 3a1. (J = t) Hemin. porp. | 3HaWTH Ui 3X BUIL. PyXY
N Bum. | oOMeEX. Ha ynp. royar. a3. Tou. KiHIl. ¢a3. Tou. yac [kop. 1[kop. 2| ynp.

Umin, €1 | Umax, ¢ | X10, pan | Xe0, pam | Xur, pam | Xor,pam | t | Xa(t) | xo(t) | u(t)
Bun. 1| -25c¢? | +15¢! | 4pan | +3paxg | +7pan | +1pan

o - - C\-h
Bun. 2| -25¢t | +15¢* | 4pan | 3pan | +7pag | +lpan | o7 | I g n g I
Bun. 3| -25¢?t | +15¢?! | -4pan | -3pan | +7paxg | —1pan J:"_ f?’ - ‘Z\.’ - § ©

3HaiiTi: I3 3acTOCyBaHHIM OOYHMCIIOBAIBHUX MOXKIMBOCTEH OE3KOLITOBHOI'O MPOTPaMHOTO
3abesneuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3ajibHi aJrOpUTMHU Ta
3aMporoHYyBaTH BIAMOBITHI *.MOP Ta *.py Qailnu 1isi YuCeNbHOTO PO3B’sI3Ky MOCTaBIEHOI 3a7aul
ontuManbHOI mBUAKOAIT (J=1f) y d¢opmi 3amadi oOepHEHOI KpaloBOi 3ajayl HENIHIHHOTO
NporpaMyBaHHs 00 BH3HAYEHHS, 33 SKUH MiHiMambHHUI TpoMikok dacy (tr=7?) [c] moxHa
3M1MCHUTH HaMIIBU/IIE MEPEMIIIEHHS KEPOBAHOI'O PYXOMOIO OO’€KTY 13 MOYaTKOBOrO (a3oBOrO
nojokeHHst [(Xw0); (X20)] y kiHieBe azoBe mnomokeHHs [(X1f); (Xof)] HmUIAXOM TPHKITIAAECHHS
KEPYIUOro CUTHAITY ONTUMAIILHOTO ypaBiiHHs U(t), K10 Ha 3HAYESHHS Kepyrodyoro curHainy U(t) [c
1] maknaneno nesni dizuuni 06MexKeHHS Umin < U(t) < Umax (Ta6. 1 -2 ). Takox 31iliCHUTH YHCENbHE
BHU3HAUEHHS Ta BUKOHATU TpadidyHi MoOyJOBH BIAMOBIAHMX (YHKIIOHATBHUX 3aJIe)KHOCTEH Bij
notouHoro yacy t [c] pyXy Ans BeauuuHM Kepyrodoro curhamy U=u(t)=? [c¢!], a Takox ms
rpadikiB mepinoi (Ga3oBoi KoopanHaTH (3MIHHOI cTaHy X1) X1 = X1(t) = ? [pax] Ta apyroi ¢a3oBoi
KOOPIMHATH (3MIHHOI cTaHy X2) X2 = X2(t) = ? [pan] pyxoMoro kepoBaHOTo 00’ €KTY.

PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH1 Kadeapu aBToMaTu3alii BUpOOHHYUX MPOIIECIB,
MpOTOKOJ Ne BIJ

3ag. kadenpu ABII, mpodecop Mapxkos O.€.
Buknanau, nonesr [Tepir O.B.




