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BCTYII

Jlana nporpaMa po3pobiieHa ANs TIPOBEAEHHA KOMIIEKCHOTO ¢daxoBoro
BUIPOOYBAHHS Ui BCTYIy Ha OCBITHIA piBeHb «MaricTp» mpodeciiinoro/naykosoro
CpsAMyBaHHA 32 creniansHicTio G7 ABromarusaiis, KOMII KOTEpHO-IHTErPOBaHi
TeXHONOTIi T2 pODOTOTEXHIKA Ta OCBITHLOI NporpaMoio «KoMn'totepHo-inTerposari
TEXHONOTIi Ta poboTOTEXHIKaY.

[Iporpama ¢axoBoro icnmuTy mnependavae MepeBipky HaOYTTA BCTYIHUKOM
KOMIIETEHTHOCTEH Ta pe3ylbTaTiB HaBYaHHS, IO BH3HAYEHi CTaHAAPTOM BHIIOL
OCBiTH 3a crnemiameHicTIo 151 ABTOMaTHM3alis Ta KOMITHOTEPHO-IHTCTPOBAHI
TEXHOJIIOTIi Js mepuIoro (bakanaBpcsKOro) pisHg BHIIOT OCBITH.

I[Iporpama MiCTHTB TPH PO3ALITH, Y KOXKHOMY pO371ijli HaBeJIeHO MepeiK HTaHb
3 BIATIOBIAHOI TEMaTHKH,

KomninexcHe daxoBe BUNpoOyBaHHS NMPOBOAUTHECA 3 METOIO BU3HAYCHHS YMIHb
BCTYNHHKIB 3aCTOCOBYBATH TEOPETMYHi 3HAHHS MNA aHamily Ta pO3B A3aHHA
IPaKTUYHMX 3aBJaHb, @ TAKOX 18 GOpMyBaHHS (HaxoBOro KOHKYPCHOTO Oarry.

Ex3amenaniiinuii GieT CKIafacThes 3 TPHOX 3aBJaHb 3 HABEICHMX PO3LIIB:
ABOX TEOPETHMYHHX Ta OJHOTO NPaKTHUHOro. IIpoBeaeHHs BCTYIHOTO BHIIPOOYBaHHSA
TpuBac He Ounbme 2 akagemiuHux roauH (90 xBuuH) 6e3 epepsy.

Y Bunmagky TipoBeJeHHS  (paxoBOTO  BCTYIHOTO  BHNPOOYBaHHS Yy
AUCTaHUIHHOMY dopMarti icnut Oyae 3A1HCHIOETLCS 3 BUKOPHUCTAHHSAM CEPBICY BIIEO
KoHdepeHuiit Zoom. OpHowyacHa cecia IpuiloMy (paxoBoro  BCTYTIHOTO
BUNMpoOyBaHHA ckiagac 2 actpoHoMigHi roauHu (120 xBunuu). Ilepepa Mix
cecissMA cxiagae 30 xBwmH, IneHTH(iKalis BCTYTTHUKIB 3A1HCHIOETBCS MUISXOM
JAEMOHCTpaAllil aTecTauifiniii migxomicii 4yepes 3acobM BiCO3B'A3KY IOOKYMEHTY 3
doTokapTKOM, HI0 IMOocBiguye ocoby. bureT $axoBoro BCTYIHOIO BHIIPOOYBAHHSI
MICTUTh 3 3anuTaHHsA. BCTymHMK Hajae BIANOBIAL B YcHIH Qopmi. Ynenu
aTecTauiliHol MiKoMicii OLIHIOIOTH OTPHUMAHI BIANOBIAL HA 3aNMTAHHS BIAMOBILHO J10
KpUTEpIiB OL(HIOBaHHA TNPHUBEACHUX B INpOorpaMi KOMIUIEKCHOTO (axoBOro
BunpoOyBaHHs. 3a1aBaTH JOJATKOBI 3alIUTAHHA BCTYNHHKY 3a00pOHEHO.

PernaMeHT TpoBeXeHHA $aXxoBOro BCTYIMHOTO BHMPOOYBaHHA Y AUCTAHUIHHINA
dopmi:

1. BinnosijgHo [0 3aTBEpIKEHOT0 po3kKiagy poOOTH aTecTalliiHUX MifgKOMICiH
3 MpHiiIoMy (axoBOro BCTYITHOTO BHTIPOOYBaHHA MOJEPATOP BIAEOKOH(EepeHUIl HA
mnargpopmi Zoom (uneH BinGipkoroi komicii TTB®D) 3a BIANOBIAHHM TOCHJIAHHAM
sanyckae KoH(epenuiro. Ha mMoaeparopa BijieokoHdepeHUil moknageHo o00B’ 130K
3anucy paxoBOro BCTYIMHOro BUNPOOyBaHHS.

2. BcerynHuku, WO JOMylLIeHI J0 CcKaagaHHA  (axosoro BCTYNMHOTO
BUNpOOYBaHHS, MiAKIIOYAKOTHCA OAHOYACHO A0 KOH(epeHUll 3 NepeBeIcHHAM B 341
O4iKyBaHHA, MicNA 9YOro MOJEPATop MiAKIOYa€ iX MO OJHOMY BIANOBLAHO 10
3aTBEPKCHOr0 PO3KNady IHAMBIYAJBHOTO CKTafaHHA (axoBOro BCTYIHOTO
BUNIpOOYBaHHA.

3. Ilpouec cknagaHHA ICMUTY OJHHM CTYASHTOM TpuBaE 25 XBUIMH Ta
BKJTIOYAE HACTYIIHI €Talu;




3.1. IligkmoueHHss BCTYMHMKAa MOJEPaTOpPOM KoH(epeHUii Ha miaardopmi
Zoom, TepeBipka BiAMOBiHOCTI 300paXeHHs Ta SKOCTI Ay Ai0 CUTHATY BUMOTaM /s
cKknamaHag — a0 | XBUIIMHH.

3.2. Ipentudikauis crynenra (A0 1 xBunuHH). IIpoBOAMTBCH LISAXOM
JeMOHCTpallii Ha kamepy JOKYMEHTa 3 OTOKapTKOIO, L0 MOCBIAHYE 0CO0Y.

3.3. Orpumanns Homepy Oinety (a0 1 xBuaunu). [IpoBOAKTLCS 33 OMOMOIOKO
reseparopa BMmajakoBux 4mcen https://uk.piliapp.com/random/number/ (¢pynkuis
«BUKJIFOYEHHS [TOBTOPiBY» aKTHBHA).

3.4. Otpumanns Oimery scrynHukoMm (zo 1 xsuiuhm). Orprmanui
BCTYNHUKOM BiTeT HaACHIaeThes Yepe3 vaT KoH(epeHLi Ta 0AHOYaCHO BUBOAHTBCS
Ha eKpaH.

3.5. ITinroToBKa 40 yCHOI BIAMOBiAl (IO 5 XBUIHMH).

3.6. Hananns ycHoi Biamosigi Ha samuranHs OimeTy (axoBoro BCTYHHOIO
BunpoOysanHs (12 XBWIMH — 3 MUTaHHA NO 4 XBHIMHH IS BIIMOBI/Il HAa KOXKHE 3
HUX).

3.7. Po3’eiHaHHs 31 BCTYTTHHKOM.

3.8. O6roBopeHHs YCHOI BIAMOBIAl BCTYMHHKA YiI€HAMH arecrauiiHol
nigKoMicii T2 BUCTaBIEHHS OLHKY Y BiIOMICTb (10 4 XBHJIMH).




OCHOBHUI BUKJIAJL

[loBuMH TEpeNik TeM, SKi BMHOCATLCH HA BCTYNMHuM (axoBui icmut s BeTymy 3a

ocsiTHBO-TIpodeciiinoro mporpamoro (OINIT) «KoMm'roTepHO-iHTErpoBaHi CHCTEMU Ta TeXHOJIOTIT B
npunago0yayBaHHi» IATOTOBKM MaricTpiB cmeniansHocti G7 ABromarusauis, KOMITIOTEpHO-
inTerpoBani TeXHOJIOTIi Ta pofoTOTEXHIKA

I. TemaTHka nuTaHb 3 po3ainy «Komn’orepie MoaenioBanug npouecis Ta

-
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CHCTEM»

OcCHOBHI MOHATTS MOJENIOBAHHA,

MeTozmomnoris KOMII'IOTEPHOTO PO3B’A3aHHA 1HXKEHEPHHUX 337134
HabnmxeHi 00uMcen s eneMeHTapHuX QyHKIIH,

Po3B’s3aHHS HeNiHIHHUX PIBHAHB.

Po3B’s13aHHS CUCTEM JIHIHUX Ta HEMHIHHMX PIBHAHD.
YucenbHi HaOMMKEHHS QyHKUIH.

UncensHe audepeHiioBanHs i inTerpyBaHHs QyHKLUIH.
YycenpHe iHTErpyBaHHs JU(epeHLiianbHUX PIBHIHB.

I1. TemaTnka nuTans 3 pos3ainy «Teopis aBTOMATHYHOIO KepyBaHH»

1.

9,

Knacncbixauiﬂ CUCTEM AaBTOMATHYHOTO KepyBaHHS 3a XapakTepoMm
BHYTPIILIHIX AHHAMIYHHX IPOLIECIB.

. Tlonarrs mpo auHamiunmy nanky. Ilepeparouna Qymkuis. Knacudikauis

AMHaMIYHHUX JTAHOK.
YacoBi XapaKTepPUCTMKHA JMHAMiYyHOi JaHKH, cucTeMd. BusHauenus
TiepexigHoi Ta IMITYIECHOT XapaKTEPHCTHK.

[Mosunitini  guHamiuni  mauku.  [lepematoudi  ¢yHkuii,  4Yacosi
XapaKTepHCTHKH.
InterpyBaipHi  AuHamiudi  nanku.  [lepematouni  dyHkuii, —9acosi
XapaKTepUCTHKH.
Judepenuiopansai  AuHaMmivHi  nauku. Ilepenarouni ¢yHKuil, 4acosi
XapakKTepPUCTHKH.

CTpyKTypHi CXE€MH CHCTEM AaBTOMAaTHYHOIO KepyBaHH. [epenarouHi
dyHKLIT THIOBUX 3’ €JHAHB JUHAMIYHHX JAHOK.

. IMepemarouni ¢yHKUii JMiHIAHMX CHCTEM aBTOMATUYHOTO KEpYBaHHA

Ilepemarouni GyHKUii pO3iMKHEHOI 1 3aMKHEHOI CHCTEM. [lepenaTouHi
dyHKIiT 3aMKHEHOT cucTeM 3a MOXUOKOIO, 32 30BHILIHIM 30y PEHHSM).
YacroTHa mepeiaTouHa dyHkuis. JacTOTHI XapaKTepHCTHKM AMHAMIMHHX
06’ekTiB (ammuiTyaHa YacToTHa, (a3ouacTOTHa, AlKiCHAa 4YacTOTHA, YSBHA
YaCTOTHA, AMIUTITY/JHO-(a30Ba YACTOTHA XapaKTEPUCTHKHU).

10.IToHssTTs Ta BH3HAYEHHH norapml)MmHux xapaktepucTuk. Jlorapudmiuni

YaCTOTHI XapakTEpHCTHKH AHHAMIYHHX JAHOK. [Tobynosa JgorapupmiuHuX
HaCTOTHUX XapAKTEPUCTHK PO31IMKHEHOI CUCTEMH.

11.TTonstrrst npo CTIHKICTh CUCTEMH KEepYBaHHS, XapaKTepHCTHqu piBHAHHSA Ta

Horo KOpCHl Mexi cTIHKOCTI. AﬂreraquHu Kpmepm CcTiliKoCTI prBlL[a




12.YactoTHi xputepii ctiiikocti. Kpurepiit Muxatinosa. Kputepiit Haiiksicra —
Muxaiinosa. JlorapudMiuHMi yacTOTHM#t KpuTepiil cTilikocTi. 3amacu
CTiiiKOCTI.

13.ITpsiMi MOKa3HUKH AKOCTI NEPEXiMHOro npouecy. YacToTHi MeToau aHamizy
AKOCTI MepexiiHUX MPOLECIB CHCTEM aBTOMaTUYHOTO KepyBaHHH.

14.KopeHeBi METOIM OLIHKU SKOCTI PeryIOBaHHL.

15.Ycraneni noXxubkK CTaTUYHUX Ta aCTATHYHUX CHCTEM KepyBaHHSA 3a TUIIOBUX
30ypeHsb.

I11. TemaTuka nutans 3 po3aiay «Ilporpamysannsy»

Buau MoB mporpaMysanHs Ta ix xapakrepuctuku (Python, C++, Java).

TpaHcnsaTopH, iHTepnpeTaTopy, KOMIIISTOPH.

CHHTaKCHC Ta CEMaHTHKA MOB ITPOrpaMyBaHHs. THITH IOMHIIOK.

Bu3HayeHHs  airopuT™iB, TUMM  &ITOPUTMIYHHX  KOHCTPYKUiIH B

NporpaMyBaHHI.

CHcTeMH YKCIeHHS, OTepallii i3 YucnaMu, nepekia Yuce i3 OHIET CHCTeMH

B IHLIY.

Tunu ganux i oneparopu (apudMeTHyHi, JOrIYHI TOLLO).

3MiHHi, IX BUAH Ta TpaBUiIa GOPMYBaHHS.

Ba3oBi KOHCTpPYKLii CTPYKTYpPHOTO IIPOrpaMyBaHHS.

®yHKUIT Ta MOTYJIL.

10.MacuBu 1 MaCUBU-PIAKH.

11.AnropuT™My MOUIYKY Ta COPTYBaHHS €JIEMEHTIB B MaCHBax.

12.Bka3iBHHUKH.

13.Tunu AaHuX, 10 BU3HAYAIOTHCS KOPUCTYBaueM (CTPYKTYpPH, KJIacH).

14.TTapagurmMa 06’ €KTHO-OPI€HTOBAHOI'O MPOTPaMy BAHHS.

15.CTBOpEeHHS KiIaciB Ta eK3eMILIAPIB KJIaCIB.

16.MexaHi3MH 00’ €KTHO-ODIEHTOBAHOTO  MPOrpamMyBaHHs:  IHKancyiasuis,
CraAKyBaHHs, oNiMopdi3M.

17.I1aTTepHy NPOEKTYBaHHS B MPOTPaMyBaHHI.
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NPUKIHLHEBI ITOJOKEHHA

BukopHceTaHHA I10NOMIZKHOI0 MaTepiaJy:

ITin yac MpPOBENEHHSA BCTYMHOrO BHUIPOOYBaHHS BCTYMHHKY 3a0OPOHAETHCS
BHKOPHMCTOBYBATH CTOPOHHI /kepena indopmallii — JONoMikKHI MaTepiatu, MOOITEHI
NPUCTPOT, AOBIAHMKH Ta TEXHIUHi 3aC00H, 32 BUK/IIOYEHHAM KATBKYIATOPA, 1€ HE 3
MOOLIBHOTO TenedoHy.

KPUTEPIi OIHKOBAHHA

1. OuinroBanns 3AificHIOETbCA 3a  pe3y/bTaTaMM  BiANOBIACH Ha TpH
eK3aMeHallii{Hi 3aBaHHA 3 HABEICHOIO BULLE MEPENIKY.




2. Bianosiab Ha KOXHE 3aBAaHHS Oinety ouinwoetscs 3a 100-6a1bHOO
WKANOK 3r11H0 Tadnuui 1.

Tabnuuga 1 — Kpurepii ouiHOBaHHs BUKOHAHHS OKPEMUX 3aBJIaHb

KOMIJIEKCHOTO (paxOBOTO BUTIPOOYBAHHS

Banu

Ri Kpurepii ouiHiOBaHHA BIAMOBIAI Ha KOJXHE 3aBjanHs OineTy

BerynHuk  Bosojlie  KOMMETEHTHOCTAMM Ta  pe3yJbTaTamu
HABYAHHA, AKI  BM3HA4YEHl  CTaHJapTOM,  YCBIJIOMJIEHO
BHKOPHCTOBYE IX  And  MPUAHATTA  MPaBHWIBHHX  Ta
95...100 OOIPYHTOBAHHX  TEXHIMHMX PpilleHb B  HECTaHJapPTHHX
CHTYaUIsAX.

BCTYNHHK NPOAEMOHCTPYBAB YMiHHS Ta HABHUKU JIOCTATHI 11
ONSPXAaHHS BIAMIHHOTO G€3MOMHIIKOBOrO PO3B SA3KY 3aB/aHHS
B MOBHOMY 00CS31 T2 OTPHMAB NPABHIBHY BiAMOBLb.
BeTynHHK  BosloAi€e  KOMIMETEHTHOCTAMH Ta pe3ysibTartamu
HaBYaHHA, sAKI BHM3HAUEHI CTAHAAPTOM, ApPryMeHTOBaHO
BHKOPHCTOBYE IX A/ NpPHIHHATTA NPAaBHIBHUX  pillieHb B
HeCTAHAAPTHHX CUTYaLIAX.

BeTynHHK NPOJEMOHCTPYBAB YMIHHS Ta HABUYKH AOCTATHI /1A
NPaBHILHOTO PO3B’A3KY TA OTPUMAaHHS MPAaBUIbHOI BIAMOBIIL.
BeTynHHK caMOCTIHHO 1 JIOTIMHO BIATBOPIOE KOMIMETEHTHOCTI
Ta pe3yNbTaTH HaBYaHHA, fAKI BH3HAYECHI CTAHIAPTOM,
ApryMEHTOBAaHO BHKOPHCTOBYE IX Ul MPUIHATTS NPABUIIBHUX
pillieHb B HECTAHJAPTHHX CHTYALlIsIX.

75...84 BCTynHHK TNpOAEMOHCTPYBaB YMIHHS Ta HaBHUKH  JUIs
NPaBHIBHOTO PO3B’A3Ky 3aBIaHHs Ta OTPUMAHHS BIAMOBIAL 3
HECYTTEBMMH TOMHJIKAMU a00 HepalLlOHAIBHUM CrIocoboM
pO3B’A3KY, YH TIpH pO3B’S3aHHI JOMYILEHI TOMMIKH B
MaTeMaTHYHHX OOUHCIEHHX.

BeTynHHK — BHSIBISIE  3HaHHS 1 PO3YMIHHS  OCHOBHHX
TEOPETHYHHX TIOJIOXEHb B 00CH31 OMAHOBAHHX Ppe3YJ/bTATIB
HABYaHHA, AKi BU3HAYEHI CTAHAAPTOM, OOIPYHTOBaHO
BHKODHCTOBYE 1X JUIi MpPHHHATTA NpaBHIbHHX pilleHb B
CTAaHIAPTHHX CHTyalisX, age Mae TPYAHOLl y BHKOPHCTaHHI
YMIHb Y HECTAHJAPTHHX YMOBAX.

BCTYnHHK NpH po3B’s3Ky 3aBJaHHsS Ta OJCpPXKaHHI BIAMOBIAL
AOIYCKAE CYTTEBI IOMHJIKH.

BerynHuk  Bonoaie  6a30BMMM  KOMIIETEHTHOCTAMHM — Ta
pe3yIbTATAMH HaBYaHHsA, fAKi BU3HAYEHl CTaHAApTOM, IO
J03BOJISIE BHKOPHCTOBYBATH IX JUISl NMPUIAHATTA 0OIpyHTOBAHHX
60...64 pilUEHb TIILKH B CTAHAAPTHUX CUTYaUIsX.

3aBAaHHA BHKOHAHO 3aJOBUIBHO - YAacTKOBO HaBeMEeHI JMLIe
JeKinbka KpoKiB, okpemi (opMyiH, B BIANOBIAI AOMYyLUeH
CYTTEBI TOMHIIKH.

85...94

65...74




BeTynHUK HE TMposiBUB 0230Bi KOMIIETEHTHOCTI Ta pe3yJibTaT
HaBuaHHA, #AKi BH3HayeHl craHaaproMm, abo Bonojie
MarepiajioM Ha TI0YaTKOBOMY PpiBHI, 3HAa4YHy YacTHHY
MaTepialy BiITBOPIOE Ha PEMpPOAYKTUBHOMY piBHi. Biamnosins
abo BifcyTHs, a00 He TIpaBWIIbHA, He BIATIOBINAE 3MICTY
NUTaHHA, ab0 OTpUMaHa 3a JOMOMOTOKX CTOPOHHIX JKepel
indopmalii.

3. CymapHa oliHKa BiAmoBiai Ha ex3ameHauiinuit Giser ouinwerses 3a 100-
GANBHOIO LIKAIOK, SK CepejHe apU(MeTHUHE 3HaYeHHs OaliB OUIHOK 3 KOXHOTO
R, +R, + R,

R, =
MUTaHHS

4. MakcuMaibHa KiMbKicTh GaliB, sKi MOXHA OTPHMATH 3a BiJINOBLLE Ha

3 , OKpYTJIEHE 1O HaHOJHIKIOIrO lllIIOI"O

ex3aMeHaliluui 6iner — 100 danis.

5. TlepepaxyHok 6aiis $haxoBoro BCTyNHOro BUNpoOyBanHs BCTYHHKA B 200-
GanpHy LiKady ais GopMyBaHHS KOHKYypCHOTro Oamy NpOXOAMTb 3a HACTYMHOIO

TaOJIMLEIO:

Tabauus sianosianocti owinox PCO (60...100 Ganis)
ouinkam 200-6ansrol wrann (100...200 6anis)

1.B thy cytHicTs MeTomy JKopaana-I'aycca 3 BUGOpPOM TOJIOBHOrO €JI€MEHTa

wKana wkana wxkana wkana wkana wiKkana wkana wkana
PCO 100...200 PCO | 100...200 PCO' | 100...200 PCO | 100...200 |
60 | 100 70 | 140 80 | 160 90 | 180
61 | 105 71 | 142 81 | 162 91 | 182
62 | 110 72 | 144 82 | 164 92 | 184
63 | 115 73 | 146 83 | 166 93 | 186
64 | 120 74 | 148 84 | 168 94 | 188 |
65 | 125 75 |__150 85 | 170 95 | 190
66 | 128 76 | 152 86 | 172 96 | 192 |
67 | 131 77 _|_154 87 | 174 97 | 194 |
68 | 134 78 | 156 88 | 176 98 | 196
69 | 137 79 | 158 89 | 178 99 | 198
100_|_ 200

NPUKJIAJ TUITIOBOI'O 3ABJJAHHS

TpM PO3B’A3aHHI cHCTeM JiHIHHKX anrebpaiuHuX piBHSHB?

2. TTosicHiTS, 110 TaKe THM JAHMX B nporpamysanHi? OMMIIITE OCHOBHI 3aranbHi

THUIIH JAHUX, 10 BUKOPHCTOBYIOTLHCA Y MOBAX nporpaMmyBaHHs BHCOKOTO plBHﬂ

3. BusHauuTH KinueBui Haxui (1B/aex) morapudmiuHOI aMIIiTyAHO-4acTOTHOL
XapaKTepUCTHKH Ta KiHIeBe 3HAUYEHHsA, A0 SKOTo MpAMYyE (a3oHacTOTHA

XapaKTEPUCTUKA PO3IMKHYTOI CUCTEMH 3 IEPEeNaTHOI0 By HKUIEIO:

30(p +1)
p?(0,01p+1)(0,2p +1)

p03 (p )
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