PexomennoBano Ha 3aciianHi kadeapu

00YHCITIOBAIBHOT TEXHIKU Ta CUCTEM YIIPABIIIHHS
npot. Ne 1 Bix 27.08.2019 p.

CUJIABYC 3 JUCIIAIIJITHA

[TPOBJIEMUA I METOJIN MATEMATHUYHOI'O
TA KOMIT'IOTEPHOI'O MOJAEJIFOBAHHA

2019/2020 naBuaabHUH pik
cemectp LII

OcsiTHiil piBeHb Apyruii (MaricTp)

I'any3sb 3nanb 27 Tpancnopr

CrneuiajabHicTs 273 3a1i3HMYHUI TPAaHCTIOPT

OcsiTHs nporpama: - Indoxomynikamii Ta imskenepis (IKI).

Yac Ta ayauTOopisi NpoBeeHHs 3aHATH 3TiIHO po3kiany: http://rasp.kart.edu.ua/

Jlexrop: ITuonin Bikmop I'ennadiiiosuu (ooyenm, kagpeopu OT ma CY, k.m.H., ooyenm)
http://kart.edu.ua/pro-kafedry-vtsy-ua/kolektuv-kafedru-vtsy-ua/pcholin-vg-ua
Konrakru: +38(057)730-10-40, e-mail: pcholin@i.kart.edu.ua
I'ogunu KoHcyAbTaLIi: cepeda i3 14.00-15.00

Acuctent nexropa: biztox Ipuna I'puzopiena (cmapwuii suxnadau xageopu OT ma CY)
http://kart.edu.ua/pro-kafedry-vtsy-ua/kolektuv-kafedru-vtsy-ua/bizuk-ig-ua
Kownraktu: +38(057)730-10-40, e-mail: biziuk@kart.edu.ua

I'oguHu KoHCyABTALI: 8i6mopok i3 14.00-15.00

Posmimenns kadenpu: Micro Xapkis, maiinan @eiiepbaxa, 7, 2 kopmyc, 2 moBepx, 221 ayauropis
http://kart.edu.ua/kafedra-ot-ta-su-ua/pro-kafedry-vtsy-ua

Beb-cropinka kypcey: http://do.kart.edu.ua/

JlonatkoBi iHpopmariiiHi matepianu: http://metod.kart.edu.ua



http://rasp.kart.edu.ua/
mailto:pcholin@i.kart.edu.ua
http://kart.edu.ua/pro-kafedry-vtsy-ua/kolektuv-kafedru-vtsy-ua/bizuk-ig-ua
mailto:biziuk@kart.edu.ua
http://do.kart.edu.ua/
http://metod.kart.edu.ua/

AHoOTaNisA Kypcy

Mamemamuune mooentoéanHs — TOTY)KHUH IHCTPYMEHT PO3B’SI3aHHS TEXHIUHUX, IHXEHEPHHX 1
HAyKOBHX MPOOJIeM, 10 TPYHTYIOThCS Ha BUKOPUCTAHHI MareMaTWdHuX Mojeneil. CydacHi JOCSTHEHHS
HayKH Ta TexHIKH Oymn O HeMoxiauBi 0e3 po3poOJeHHS Ta 3acTOCyBaHHS e(EeKTUBHUX 3aco0i
MaTeMaTUYHOTO MOJETIOBaHHA. PO3yMHO KepyBaTH CKJIQJHMMHU IPOIIECAMU B HAIl Yac TE€X HEMOXIJIHMBO
0e3 BUKOPUCTAHHSI aJICKBATHUX MAaTeMAaTHIHUX MOJICIICH.

Pimennss mepeBaykHOi OUIBIIOCTI HAYKOBUX Ta IH)KCHEPHO-TEXHIYHMX 3aBJaHb (IIPOEKTYBAHHA 1
ONTUMI3AIlisl CUCTEM, ONTHMAaJbHE YIPABIIHHSI 00'€KTOM, BUBYECHHS MEXaHI3MY SIBHIL, POTHO3YBaHHS
PO3BUTKY IIPOIIECIB B Yaci Ta iH.) 0a3yeThCs HA MAaTEMAaTHYHOMY MO/ISITIOBaHHI. BOJIOIHHS TEOPETUIHOIO
0a3010 1 IHCTPYMEHTaMU MaTeMaTHYHOTO MOJETIOBAHHA Ma€ OyTH HEBil'€MHHM aTpUOyTOM Cy4acHOTO
(axiBiis B 00J1aCT1 CUCTEM YIPABIiHHS 1 aBTOMATH3AIIi1 3aTi3HUIb 1 3a]Ti3HUYHOTO TPAHCIOPTY.

MarematuyHe MOJENIOBaHHS Iependadae ONnucC JOCHIIKYBAaHUX SIBUIL, MPOILECIB, CUCTEM pPI3HOI
¢13MYHOT IPUPOIM MOBOIO MaTeMaTHYHUX CHIBBLAHOLIEHb. Kiac mareMaTH4HO! MOJeNl BU3HAYAETHCS
ITOCTAHOBKOIO 3aBJAaHHS T4 METOIO JTOCHIDKEHHS, a TAaKOXK PIBHEM 3HaHb €KCIIEpUMEHTaTopa Mpo 00'eKTi,
10 MOJICITTIOETHCS.

ToMy OCHOBHMMM 3aBJaHHSMH BUBUCHHS JUCHHIDIIHA «MaTeMaTHdHe MOJCIIOBAHHS IMPOIECiB Ta
CUCTEM» € IMIArOTOBKA CHELIaNiCTIB, K1 BOJIOAIIOTh ()aXOBUMH HABUUYKaMH BHUKOPHCTAHHS METOJIIB
CHUCTEMHOTO aHaJi3y Yy JAOCIIPKEHHI TOCIIOJapUnX, eKOHOMIYHUX, OPraHi3aIlliHUX Ta TEXHIYHUX CUCTEM
3a IOTIOMOT0I0 MaTeMaTUYHUX Mojiesiei! 13 3actocyBaHHsIM EOM.

Kypc mae chopmyBatu Ta po3BHHYTH TakKli KOMIETEHTHOCTI CTYICHTIB:

Inmezpanvha Komnemenmmuicmp — 3JaTHICTH PO3B’SI3yBaTH CKIIAMHI TEOPETHUYHI 3a7adi Ta
MpakTU4YHI TpobaemMu y npodeciitHii AisTbHOCTI a00 y TpoIieci HaBYaHHs, 0 Nepeadadae mpoBeIeHHS
JOCITIJKEHB 1 XapaKTePU3y€EThCsI KOMITJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB;

3azanvni KomMnemeHmHOCmMi — 3[AaTHICTh KOMIUIEKCHO pPO3B’S3yBaTH MpOOJIEMY, BUSBIATH i
CYTHICTH y mpodeciiiHiid cdepi, 3HaXOIUTH aIeKBaTHI IMUISXU MO0 iX pO3B’SA3aHHS; 3JaTHICTh BOJIOIHHS
CHUCTEMHHUM, LUTICHUM ITIXOJIOM JI0 aHANI3y 1 OI[IHKH CHTYyaIlii, — 3JaTHICTh aHaJi3yBaTH, OLIHIOBATH
MMOBHOTY Ta IOCTOBIPHICTH iH(pOpMaIlii B Xxoa1 mpodeciiHol MiIbHOCTI, 32 HEOOXITHICTIO TIOMTOBHIOBATH 1
CHUHTE3YBaTH BIICYTHIO 1H(GOPMAIliIO; — 3JaTHICTh J0 MPOAYKYBAHHS HOBHUX 1/1ed, TBOPYHMH MiIXig A0 iX
peanizallii; 34aTHICTh 0 HOBATOPCHKOI AISUTBHOCTI; — 3/aTHICTh 3400yBaTH HOBI 3HAHHSA, YMIHHS Ta
IHTErpyBaTH iX 3 y)K€ HassBHUMH; CIIPOMOXKHICTh aHAJI3yBaTH SBUIIE, CUTYaIliI0, TPOOIEMY, BpPaXOBYIOUH
pi3HI mapameTpH, (GakTOpH, MPUYUHH; — BHYTPIIIHA MOTpeda BHKOHYBAaTH POOOTY SIKICHO; 3/IaTHICTh
TJIAaHYBaTH €TaIld Ta XiJ] BAKOHYBaHOT pOOOTH, OIIIHIOBATH Ta 3a0€3MeUyBaTH SKICTh BUKOHYBAaHUX POOIT,
MIPEJICTaBIATH Pe3yabTaTH POOOTH 1 OOIPYHTOBYBATH DILIEHHS; — CIHPOMOXKHICTH OpPIEHTYBATHUCS Y
pI3HUX TMOTNAgaX Ha mpoOieMy Ta UUIAXM 1i po3B’sA3aHHS, (OpMyBaTH BJIACHY IYMKY; YMITH
dbopmMynoBaTH 3aqady, apryMEeHTOBAaHO OOMpaTH ONTHMAJIbHI HUISXH PO3B’SI3aHHA, aHai3yBaTH M
OCMHCITIOBATH OTPUMAHHI PO3B’SI30K;

@Daxo6i KomnemeHmHoOCmi — 31aTHICTb OTPUMAaHHS KOHIIETITyaJIbHUX 3HaHb, 10 HAOyT1 y mporeci
HaBYaHHsI Ha PIBHI HOBITHIX JOCSITHEHb, SKi € OCHOBOIO JIJI1 OPUTIHAJILHOIO MHUCJICHHS Ta JOCIITHULIBKOT
JSUTBHOCTI; 3JaTHICTh BUKOPHCTOBYBAaTH HaOyTi 3HAaHHSA Yy MPaKTU4HIN mpodeciiHiii AisUIBHOCTI; —
3/IaTHICTh PO3YMITH CYTHICTh IpOOJIeMHU, MOCTAHOBKY 3ajadi, 00UpaTH Ta BUKOPUCTOBYBATH BIAMOBIIHI
MeToAU AJis il BUpilieHHs (pO3B’sA3aHHS), KPUTHYHO OI[IHIOBATH pPE3y/IbTAaTH, BU3HAUATH MEPCHEKTUBU
MOJANIBIIIOT PO3POOKH TEM; — CIPOMOIKHICTH PO3pPOOJIATH aJeKBAaTHI MaTeMAaTHYHI MOJEl pealbHUX
IpoIEciB 1 SBMI, AOCHKYBATH iX, OOMparOYd BIJMOBIAHI METOAM, B TOMY YHCII KOMII IOTEpHI, Ta
IHTEepIpeTyBaTH pe3yJabTaTH JOCHIPKEHHS B TEpPMiHAX JIOCHIIKYBAHOTO TMpoLEeCy; — 3JaTHICTh 1
TOTOBHICTh J0 €(EeKTHMBHOTO BHKOPUCTaHHS 3HAaHb 1 YMIHb Ta 3acTOCYBaHHS Cy4YacHHMX 3aco0iB
iHbOpMaLlIfHUX Ta KOMII'IOTEPHUX TEXHOJOTIM, MPUKIAIHUX MPOrpaM Ta MPOTPAMHHUX MAKETIB It
po3B’si3aHHs MpodeciiHuX 3a1a4 Ta 1iei; — 3MaTHICTh 10 PO3BUTKY HOBUX Ta yIOCKOHAJIEHHS ICHYIOUUX
MaTeMaTUYHUX METOJIIB aHaji3y, MOJETIOBAHHS, MPOTHO3YBAHHS, PO3B’A3yBaHHS HOBUX MpoOiieM y
PI3HUX Taly3sX 3HaHb, — 3JaTHICTH JI0O CaMOOCBITM Ta MiJIBUIIEHHs KBamidikamii y chepi ¢axooi
JUSUTBHOCTI.

MeTtor0 Kypcy € BHBYCHHS METOJMIB JOCIDKEHHS TEXHIYHUX, TOCIOJApYMX, EKOHOMIYHHMX Ta
OpraHi3aIliifHUX CHCTEM 13 BUKOPUCTAHHAM MaTeMaTUYHHUX METO/IIB Ta €IEKTPOHHUX OOUYMCITIOBATEHUX MAIIIHH.



Yomy Bu MaeTe o0paTH uei kype?

SIkmo Bac IiKaBIATH iHGOPMAIiIAHI TEXHOJOTIT Ta KOMIT IOTepHAa TEXHIKAa B cdepi 3ali3HUYHOTO
TPaHCIOPTY, BaM NOTPiOHO came 11e!

Bin 3100yBauiB O4iKye€TbCs 3HAHHS BUINOT MaTeMaTukd, (i3uku, OOYHCIIOBAIBHOT TEXHIKHA Ta
MpOrpaMyBaHHs, a TaKOX (PaxoBi TUCIUTLTIHU.

VY pesynpTari BHBUEHHS HaBYaIbHOI JUCHMIUIIHM Bu 0Oydeme 3mamu. 3acobu mnoOymnoBu
MaTeMaTUYHUX MOJEJeH, 1X BUKOpUCTaHHA Ta peanizamito Ha EOM; Ha piBHI 3aCTOCYBaHHS I'PYHTOBHI
3HaHHS KIIOYOBUX TOHATH Ta (DaKTiB JIHIKHOT anredpu, aHAIITUYHOI reoMeTpii, AM(epeHiaTbHOTO Ta
iHTerpanbHOTO YMCIeHHS (DyHKIii, Teopil paniB, AudepeHianbHuX pIiBHSAHB, TEOpii WMOBIpHOCTEH Ta
MaTeMaTUYHOI CTATUCTHKHU, a TAaKOX BIITBOPIOBATH 3HAHHA OKPEMHUX CHELIaTbHUX PO3JALTIB BHIIOI Ta
MIPUKJIATHOT MATEMaTUKHA B 00Cs31, HCOOXITHOMY JIJIsi BOJIOJIHHS MAaTeMAaTUIHHM arapaToM BillOBiIHOT
ramy3i 3HaHb 1 BHKOPHUCTaHHS MaTeMaTHYHUX METOMIB y oOpaHiii mpodecii; mMareMaTH4Hi METOAU
aHai3y, MPOTHO3YyBaHHS Ta OIIIHKMA IapaMeTpiB MOJIeJeii; OCHOBHI MiAXOAW JO TIEPETBOPEHHS
MaTeMaTHYHOT MOJENl B KOMIT'IOTEpHY, aHali3y Ta IHTeprpeTanii OTpUMAaHMUX IPH MOJEIIOBaHHI
pe3ynbTaTiB; METOJIM PO3POOKM CHEIIATbHUX MPOTPAMHHMX JOJATKIB Ta 3aCTOCYBAaHHS TIAaKETIB
MPUKIIAIHUX TIpOrpaM; ma emimu. KOPEKTHO MPOBOJIUTH JIOTIUHI MIPKYBaHHS, BUOYJOBYBATU JI0BEIACHHS
MaTeMaTHYHUX (aKTIB, BHUKOPUCTOBYIOUM, B TOMY YHCJI, KJIAaCUYHI METOAU JIOBEAEHHS (Bl
CYIPOTHBHOIO, MaTe€MaTHYHOI IHAYKLIi Ta 1H.); 3aCTOCOBYBaTM METOJM perpecii, IHTepHoJsuii Ta
anpokcuMallii mpu oOpoOIi pe3yIbTaTiB €KCIIEPUMEHTIB; YII3HaBaTH MAaTEMaTU4HI CTPYKTYPHU B IHIIUX
(HemMaTeMaTHYHHUX) TEOPIAX; MepeKiIajaTh Ha MOBY MaTeMaTUKHU 33/1a4l 3 IHIINX raiy3eil Ta po3B’si3yBaTH
iX MeToJaMH MaTeMaTHYHOTO MOJIEIIOBAHHS, PO3POOJISATH aNrOPUTMH JOCTIDKEHHS MPOSKTHUX Ta
HayKOBO-JOCIIAHUX 3a7a4; BUKOPUCTOBYBATH METOJIM ONTUMIAIl /JIg 3HAXO/DKEHHS IMapaMeTpiB
KOMIIOHEHTIB CHCTEM; 3aCTOCOBYBATH KOMIT FOTEPHI TE€XHOJIOTi, MPHUKIaJHI MaTeMaTHYH1 MaKeTH, 1HIII
MporpamMHi TPOMYKTH JUISI PO3B’S3YBaHHSA 3a7ad MOJCTIOBAHHS, aHAN3y MOJEIeW Ta Uil IHIIMX
npodeciitaux wineit (MS C++, VBScript, VB6.0, MathCad, MS Office, VBA i T.mm.).

Bukopucranuss mpe3eHTaIliii Ha JIEKIIIX Ja€ 3MOTY HaJaBaTH BEJIUKY KUIBKICTh HaOYHOTO
Marepiany, o CIpuse OUTbIIOMY 00CITY WOTO 3aCBO€HHS, a CXEMATHYHE TOJAaHHS MaTepiany — OuIbII
YITKOMY HOTO CTPYKTYpPYBaHHIO.

[lin wac mpoBenaeHHs Ja0OPATOPHHUX POOIT CTYACHTH MalOTh MOJKIIMBICTH BIAMPAIbOBYBATH
HAaBUYKM 3aCTOCYBAaHHS OTPHUMAHHUX TEOPETUYHHX 3HAHb MJIS BUPILICHHS KOHKPETHUX MPUKIAIHUX
3aBaaHb. [lepenbaueHo BUKOHAHHS IHAWBITyaIbHUX 3aBJaHb.

Bukiagadi rotoBi HaJjaTk KOHCYJIBTAITIT 32 BUITOBITHUMY 3MICTOBUMH MOIY/ISIMHA KO>KHOMY CTYZICHTY, B
SIKOTO BUHMKJIM 3aITUTAaHHS ITiJ] YaC BUKOHAHHS JIAOOPATOPHUX POOIT - OE3MOCePEIHBO Ha Ay AUTOPHOMY 3aHSATTI, a
M 4Yac CaMOCTIMHOI poOOTH - B 3all VI CaMOCTIMHOI poOOTH a00 CydacCHMMH 3aco0amMH KOMYHIKAIliid
(HampuKIIa[ eIEKTPOHHOIO MOIITO a00 B CUCTEMI IUCTAHITITHOTO HABYaHHS).

Onuc HaBYAJBLHOI JUCHHUILIIHA
Ha gucuumnmniny BigBoauThCs 7 KpeauTu. 3araibHa KulbKicTh ToauH — 210. Ha nekuii BinBoguThCs
70 roauH, camoctiifHa poboTa cTyaeHTtiB — 105 roaun. JlucuuInuiiHa BUKIAJA€ThCs B MIEPIIOMY Ta
JIPYyroMy ceMecTpi HaBYaHHS.

Jlekuii Ta 1abopaTopHi 3aHATTS
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Jlexi Nel. BusnauenHst moziesti . BU3HaueHHS OHSTh, SIKi IPUAIILTE B MOIEIIOBAHHS 3 TEOPIl CHCTEM:
00'exT, B O0'€KTIB, MPOLIEC, TIOMisA, CTaH, BUIM NpolieciB. BusnauenHs cucremu. [TosicHeHHS IesKux
BIIACTHBOCTEH cHcTeMH. BusHaueHHs MoIentoBaHHA. MozieoBaHH K 3araJIbHOHAYKOBA METOTOMOTis JIP-1. 3acTocyBaHHs
ITi3HaHHS JIFOMHOO HABKOJMIIHBOrO cBiTy. Kimacudikartist Monenei. TUTIOBUX AJTOPUTMIYHUX
Jlexi.Ne2. Cxema npounecy MozpemoBaHHs. [Tomunku, ki 4acTo JOMyCKalOThCS MIPU po3poo1i 00UHCITIOBAIBHAX
mozeneit. [lepenik BuAiB MaTEMaTHIHUX OMUCIB 00'€KTIB, SKi BUKOPHCTOBYIOTHCS B CTPYKTYp Ipu
MaTeMaTHYHUX MOJIEIISIX. 3arajibHa cXeMa IpoLecy MaTeMaTHYHOr0 MOJICTIFOBAHHS Ta MOJICTIFOBaHHI CJIEMEHTIB
TOSICHEHHS 11 KOMITOHEHT. TaOuvHe 3aBJaHHS TOYATKOBUX "eIeMEHTAapHUX" 3aJIeKHOCTEH. JIETEPMIHOBAHUX CHCTEM.
MeTou 3ri1a/DKyBaHHS TAaONIUYHUX 3aBJIaHb (QYHKIIOHATEHUX 3aJIGKHOCTEH: METOJI 3MIHHOTO
CEPEHBOr0 1 METOI 3aBJJAHHS €MITIPUYHOI JTiHii perpecii.
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Jlexi.Ne3. Inteprionsrist GyHKIIOHAIBPHAX 3AJISKHOCTEH, 10 3afaHi TabnuismMu. MaremaTnaHe
TPaKTyBaHHS 3aBJaHHS iHTepHosii. ['eoMerpudna iHTepperars 3axadi inTeprnomsii . Jleski
PpiIIeHHs 3a7adi iHTepHONIALii, IO YaCTO BUKOPHCTOBYIOTHCS B MAaTEMAaTHIHOMY MOJICTIIOBAHHI
KYCOYHO-TIOCTi/{Ha 1HTEePIIOJISLLIS, JTiHIMHA IHTepIONANis, KBaApaTHIHa (TTapaboiuHa)
iHTepnonsis. Pearnizanis inei BAKOPUCTOBYBATH y OAHIH IHTEPIIONALIHHIN dopMyri BCi gaHi JIP-2. Metonit
PO HasBHI BY3JIH: TOJiHOMiaJIbHA iHTEpIOJLis. TeopeMa npo eUHICTh MOTiHOMA, KPUBA )
SIKOT'O TIPOXOIMTH Yepe3 yci TOUKH, SIKi 3a/[aHi N By3JIaMu iHTepnomsii. 3acTocyBaHHS 3TIAJLKYBAHHA
(dhopmynu Jlarpamka. Cxema anroputMy iHTepHoysii 3a ¢popmynoro Jlarpamka. Ta6HH‘¥HHX 3aBlab
Jlexi.Ne4. InTeprionsiist B By3pbKOMY i IIMPOKOMY ceHcax. [HTepronsimiiiai popmynu Herorona ?ﬁ?&gﬁ:ﬁ;w

(I'ra II) s piBHOBiaNeHNX BY3JiB iHTeprioisii. O6macti BuKopucTanHs Gopmymnn
Jlarpamxa i popmyn HetoTona B MozemoBanHI. CxeMa alnropuTMy iHTEPIIONALIT 3a
(dhopmynamu HeroToHa. BukopucraHHs anmpokcumarii B Mojiessix. BuzHaueHHs anpokchMartii.
Cyrs i TpadivHa iHTeprpeTanii MeToxy HalMeHIMX KBapariB. JIiHilHa anpoKcuMariis 3a
METOJIOM HalMEHIINX KBaJpaTiB.

Jlexu Ne5. INapaboriuna anpoKcuMaLtist 3a METOIOM HaHMEHINNX KBajipariB. TexHika nodynosu CJIAP
UL PO3paxyHKy Koe(ilieHTiB apOKCHMYFOUHX ITOTTIHOMIB 32 METOIOM HaiiMeHIHX kBaparis. [Ipsmvi
metomu po3B'annst CJIAP: meromu [aycea ta [aycca - YKoprmana. Cxemu anropurmis pimennst CJIAP
3a Meroromu ['aycca Ta ["aycca — YKopmana. OcoOmuBOCTi iX 3aCTOCYBaHHSL

Jlext.Ne6. Habmmxeni metoau po3'sisyBanHs CJIAP. Meron itepaniit muist BupirreHsst CJIAP.
Merozayka repeTBOpeHHsI OYaTKOBUX PIBHSHB B CHCTEMI ISl 3aCTOCYBAaHHS METOJY iTepariii.
[puitom po3OHTTS KOe(Ili€HTIB MPU HEBIIOMHX JJIsI OJINIIEHHS 301HOCTI MeToxy. JlocraTHi
yMOBH 301KHOCTI TIporecy itepamnii. Meron 3eiinens st Bupimenus CJIAP. Anropurm
pimmennst CJIAP HaOmkeHIMHI MeToaMu TpocToi iTepari i 3ernerns. [opiBHIIBHUIA aHaI3
o0uHCIIeHh METOJIOM IpocToi iTepanii i 3eiaenst.

JIP-3. Metoau 06poOku
JIlaHUX. AJITOPUTMHU
iHTepHoNALii 3
BHUKOPUCTaHHSIM (HhOpMYIT
Jlarpanxa Ta HeroToHa.

Jlexu.Ne7. Kiacudikamist teTepMiHOBaHUX MOJIeNIel: CTaTHYHI 1 TuHaMivHi. YucenbHi MeTonu
JIOCITIJDKEHHS IETePMIHOBaHUX CTaTHYHUX MOJEJICH.

JBa eranu nocnimkenns. Etan i3onsuii kopeHiB: npyra Teopema Beiiepiutpacca. Etan
yTOYHEHHs KopeHiB. Merox Oicexumu (nineHHs Biapiska HaBmii). Meron HetoroHa - Padcona
(moTmyHMX) 1 foro Mogudikamii (MeToau CiyHuX 1 ofHi€el oTHYHII). MeTox npocToi iTepartii.
Oco0aMBOCTI 3aCTOCYBaHHS! METOAIIB Ta KpUTEPIi 3yNMUHKH.

Jlexu.Ne8. 3acrocyBaHHs AU(epeHIIaTbHIX PIBHIHB IS MOJCIIOBaHHS MPOIIECIB i
JuHaMivHuX cucteM. 3anada Komi. Po3rsin pimens cucremu nudepeHiiiaTbHIX piBHSHD B N-
BHUMIpHOMY €BKJIiZIOBOMY TIPOCTOpi: iHTerpanbHi Kpusi. [IoHATTS (azoBoro npocropy.
Tpaekropii, hazoBuii nopTper, i30k1iHU. Tunu Ga3oBHX HOPTPETIB i IX CHOCTEPEIKESHHS.
Monens Jlotka-BonpeTeppa.

JIP-4. 3acrocyBaHHs
aTnpoKcHUMalii B
MOJICIIOBaHHI 3a
METOJIOM HaMEHIIINX
kBaparis. [Ipami MeTonu
po3B’szanns CJIAP:
Mmeron ["aycca Ta meroq,
l'aycca — XKopnana.

Jlexu.Ne9. KoHuenist 4ucenbHOro pilieHHs qud)epeHIiiaabHiX piBHAHb. 3aMiHa
nudepeHnianbHOro piBHIHHI HOro IUCKpeTHUM aHanoroM: Meron Einepa, oro reomerpuyHa
intepnperanis. Meroau Pynre-Kyrtu. Pimenns cucrem qudepeHianbHIX piBHSIHB.
BaraTokpokoBi MeToaM po3B'si3aHHS 3BUYaHUX MudepeHniaabHux piBHsIHb. Meron MinHa.
Cxema alrOpuTMy METOLY.

Jlexu.Ne10. AHaniTH4HI 1 CTATUCTHYHI MOZEINI - MAIIMHHUI €KCIIEPUMEHT 1 iMiTariiiHe
MojeoBaHHs. J[Ba TOMiHYIOUMX MiJXOAM B iMiTalliiHOMy MonenoBanHi. Tpu yacoBux
BHMIPIOBaHHS IIPH AUCKPETHO-MIOII€BOMY MOJICIIIOBaHHi. /[Ba OCHOBHHX ITiIXOH 10
MIPOCYBAHHS MOJIETIBHOTO Yacy. 3arajibHUI LUKII IPOLIECy IMITalli Ta HOro JIiYnIbHUKY.
CroxacruuHi Mozeni. BunagkoBuii nporec. MopentoBanHs MapkiBChbKUX HPOLECIB 3
JCKPETHUM 1 Oe31mepepBHUM 4acoM, 1X aJropuTMizallis.

JIP-5. MocnimxeHHs
HaOJNMKEHNX METOJIB
po3B'azyBanHs CJIAP:
METOJH MPOCTOi iTeparii
Ta 3eipens.

Jlexu.Nel1. Enementu Teopii MacoBoro o0CIyroByBaHHs y iMiTaliiHOMY MOJICIIIOBaHHi.
[puHiunu nodyaoBY iMiTaliHIUX Mozenei. EneMenTH iMiTaliiHOro MOJIeTFOBaHHSI.
IporpamHi iMiTawiiHi Mmozeni. Peamizauis imitariiinux mozeneit Ha TTK.

Jlexu.Ne12. OcHoBHi mousiTTs Teopii ontumizanii. [TocranoBka 3agadi. [IpoekTHi mapamerpu ta
uinpoBa GyHKIis. 3amada ONTUMI3ALIT K HOMIYK MiHIMyMYy 1iiboBoi ¢yHkuii. [Tpoctip
npoekTyBanHs. OOMexeHHs. JlokaapHuii Ta rodanbHuil ontuMmym. [Ipukianu 3ana4y
onTuMizalii. 3agaya BHOOPY ONTUMAIBHHUX [TAPAMETPIB IPOSKTYBAHHS HABAHTAXEHOI OalKH.
Knacudikairist 3a1a4 ontuMizarii.

JIP-6. YncenbHi MeToau
JIOCTI JPKEHHS
JIeTepMiHOBaHHUX
CTaTHUYHUX MOJICIICH.

Jlex.Ne13. 3acrocyBanus merony Monre-Kapio B 3agauax ontumisarnii. MOXKIMBOCTI MeTORY
Monre-Kapno. Bwusnauennss werony Monte-Kapno, #oro ocobmuBocri. Hampsimku
3actocyBanHsi Metony Momnre-Kapno. Bukopucranus merony Monre-Kapno y po3s’sizanHi
3a7ad4i momyK MiHiMymy (yHKIii. ['eHepyBaHHS MOCHTIOBHOCTI 3HAUYEHb BUIAIKOBOI BETUYHUHU
Ha EOM. Cxemu Ta ONMUCH alrOpUTMY peasi3aiiii MeToy.

Jlexu.Ne14. OpHomapaMeTpuyHi MeToau ontTuMizarii. Meros moBHoro nepedopy. Ines meromy.
CxeMmHU Ta OMKCH aNropuTMy peaiizaiii merony. [ToHsTTs yHiMonanbHoi GyHKIil. CyTTeBicTh
3aco0iB TOMIYKY MiHIMyMy ofHOBUMIipHOT GyHKIIii. MeTtox 3omororo meperuny. Cxemu ta
OITUCHU aJITOPUTMY pealtizanii Merony. MeToau TUXOTOMii Ta iISHHs HAaBIILL

JIP-7. MocmimkeHHs
3aCTOCYBaHHS
6araToKpOKOBOTO METOIa
Minna st po3B'si3aHHs
3BUYANHUX
nudepeHiaTbHIX
PIiBHSIHB.

Jlex.Ne15. Meroau GararomapaMeTpuvHOi Ta GaraToKpuTepianbHOl onTuMizamii. Metonu
onrtumi3zanii i 6araToBUMIpHUNA TapaMeTpUIHUH npocTip. [IpsiMi Ta HempsiMi METOTH
GararomapamerpuuHoi onTuMizanii. CTpateris NpsaMUX MeToiB. Bukopucranus inei
OTHOBHMIPHOr0 MOMIYKY [UTsi 0araToBUMIpHOT0. MeTo/I MOKOOPIHHATHOTO CIycKy. I'pamieHTHi
METOAM OoNTUMi3alii. Meroau po3B’s3aHHs OaraToKpUTepiaabHUX 3a1a4. 3a1a4i JTiHIHHOro
MporpaMyBaHHsI Ta 1X po3B’s3aHHSL. MeToau HediHiiHOro nporpamyBanHs. [Ipunnun Pigapma
Bennvana. MeTos AMHAMIYHOTO IPOrpaMyBaHHSL.

JIP-8. TIporpamua
peaiizaris Moaenei
MapKkiBCBKHX TPOLIECIB 3
JTUCKPETHUM 1
0Oe3mepepBHAM YacoOM.
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KouTpoJibHi 3ax01u pe3y/bTaTiB HABYAHHA

BuBuenns HapuanpHOl guctuimiinn « MATEMATHUYHE MOJIEJIFOBAHHS TTPOLIECIB TA
CUCTEM» noTtpe0ye:

— BUKOHAHHS 3aBJaHb 3TIHO 3 HAaBYAIBHUM IUIaHOM (IHAMBIAyaJibH1 3aBIaHHS, CaMOCTiHHA
poboTa To1110);

— MIATOTOBKH JI0 J1aOOPaTOPHUX 3aHATD;

— poboTH 3 H(pOPMALIHHUMU JKEPEIIaMHU.

[ToTouHMI1 KOHTPOJIb (YCHE ONUTYBAaHHS), MOIYJIbHUN KOHTPOJIb (TECTH), MIJICYMKOBE TECTYBaHHS,
3aiik, icnut. [Ipu OIiHIOBaHH1 pe3y/bTaTIB HaBUAHHS BHUKJIaAa4d KepyeTbes [10J10KEeHHSIM TTPO KOHTPOJIb
Ta OILIIHIOBAHHS SIKOCTI 3HAHb CTYJICHTIB B YxpAY3T
(http://kart.edu.ua/images/stories/akademiya/documentu-vnz/polojennyal2-2015.pdf).

3ringHo [lonokeHHIO PO BIPOBA/KEHHS KPEAUTHO-MOIYJIBHOT CHCTEMH OpraHizailii HaB4aabHOTO
nporiecy BUKOPHUCTOBYEThCsS 100-0aibHa mIKaia OIiHIOBaHHS.

[Ipunnun ¢opmyBaHHS OLIHKK 3a MEpHIM Ta Apyrid 3aiikoBi MOyl BinOyBaerhcs 3a 100-
OaIbHOIO IIKAJIOK, MO0 HABEJACHO y TaONHWIl, /¢ MaKCHMallbHa KUIBKICTh OaiiB, SIKy MOXKEe HaOpatu
CTYJICHT 3a PI3HUMU BHUJIaMH HaBYAJILHOTO HAaBAHTAKECHHS.

Bupn poboru Mopya,
I I
Bmconamm. Ta 32XHCT NPAKTHIHHX T2 J{aﬁopz}Topan podiT, podora Ha 60 60
JIEKIisIX, cCAMOCTiiiHe BUKOHAHHS iHIMBiyaJbHUX 3aBJaHb
MonyJibHe TeCTYBaHHS 40 40
Cyma 6aJiiB 3a MoyJIb 100 100
ITigcyMKoBMii KOHTPOJIb I cemectp — 100(3aJ1iK)

Mooynbne mecmyeanns: OIHIOIOTHCS 32 BIPHUMH BIATOBIISIMH Ha TECTOB1 MOJYJIbHI TUTAHHS
(10 muTtanp B TeCTi, KOXXKHA BipHA BIAMOBIAL OIIHIOETBCS B 4 Oanm). MakcuMajibHa KiJbKICTH
crtaHoBUTH 40 6aJiB 32 MOAYJIb.

Ha nexuisgx Ta yabopaTopHUX 3aHATTAX MPUCYTHICTH 3100yBayiB BHINOI OCBITH € 000B’SI3KOBOIO,
BKJIMBOIO TAKOX € iX y4acTh B OOrOBOpPEHHI BCIX MHUTaHb 3 TeMUu. lIpomyieHi 3aHATTS MaioTh OyTH
BigmpanboBaHi. Lle % cTrocyeThcs i CTyIEHTIB, sIKI HE BUKOHAJIHM 3aBAaHHA a00 MOKa3alu BifICYTHICTh
3HaHb 3 OCHOBHHUX NHTaHb TeMHU. 37100yBau BUILOI OCBITH MOBHHEH OTPUMYBATHUCSA HABYAIbHOI €TUKU,
MOBAXHO CTaBUTHCS 10 YYaCHUKIB MpoOIleCy HaBYaHHS, OyTH 3BOXKEHUM, YBAXKHUM Ta JOTPUMYBATHCS
JTUCLMILTIHY 1 JIaHY HAaBYAJILHOTO MPOIIECY.

Bidgioysanna nexuin: bany 3a 110 CKIAJOBYy HE HapaxXxOBYIOThCS B3araii, SIKIIO CTYACHT HeE
BiBiqyBaB Outbil 50% JEKIIMHUX 3aHATH y MOyl 0e3 MOBaXHUX MPUYMH. 3a BiABITYBaHHS KOXHOT
JeK1ii HapaxoByeTbes | 6an. MakcuMaabHa cymMa CTaHOBHMTH 15 GaJiiB.

Cmyninb 3anyuenocmi. Meta ydacTi B Kypcli — 3aJydydTH CTyAEHTa A0 AMCKYcCii, 100 BiH
PO3IIMPUB MOXJIMBOCTI HaBYaHHS A ce0e Ta CBOIX OJHOMNITKIB, Ta JAaTh HOMY IIle OJUH CHOCIO
MEePEeBIPUTH CBOI MOTIIAIM HA MUTAHHS 3aCTOCYBAaHHS MaTeMAaTUYHUX MojeNiel y MailOyTHii ¢daxosiii
TSUTBHOCTI. Y4acTh Oy/ie OI[IHIOBATUCS Ha OCHOBI KUTBKOCTI Ta BIpHOCTI Horo BinmoBigei. [Tutanus, xoua
i 320X0UYIOThCS, OJTHAK HE OLIHIOITHCA B IIbOMY OJo11i. MakcuMajbHa cymMa cTaHoBUTH 10 0auiB.

Jlabopamopni 3anamma: OUIHIOIOTHCS 32 BiABITyBaHHAMU (710 3 GaJiiB), CTyNEHEM 3aJy4eHOCTI
(mo 7 GamiB) Ta SKICTIO BHKOHaHHS pobOoTH (mo S5 OamiB). Iliocomoska 00 nabopamopHux 3aHsmo
nependavae: O3HAWOMIICHHS 13 MPOTpPaMoOl0 HaBYAIbHOI JAWUCHUIUIIHM, MUTAHHSMH, SIKi BUHOCSATHCA Ha
3aHATTS 3 BUIMOBIAHOT TEMH; BHBYEHHS METOAMYHOTO MaTepiany. MakcumalbHa cyma
cTaHOBHTH 15 OauiB.
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Iliocymkose ouinweanna: CTyoeHT Ma€e MOXIIMBICTb OTPUMATH MIiJCYMKOBY OIIHKY 3a
pe3yibTaTaMH JIBOX CTYNEHIB MOAYJIBHOTO KOHTPOJIO IIJIIXOM HaKONMWYeHHs OamiB. MakcumaibHa
KUIBKICTB 0ajiiB, SIKy MOXe OTpuMaTé CcTyaeHT ctaHoBuTh 100 (10 60 GaniB MOTOYHOTO KOHTPOIIO Ta
1o 40 GamiB TecTyBaHHA). SIKIIO CTYIEHT HE IMOTOJDKYETHCS 13 3alpPONOHOBAHMUMH OallaMU BiH MOXKeE
MIABUIIMTH 1X Ha ICIUTAaX, BIANOBIBIIM HAa TUTaHHSA BHKIagada. [Ipu 3amoBHEHHI 3alliKOBO-
eK3aMeHaIiiHOT BIOMOCTI Ta 3aliKOBOi KHMXKKH (IHOMBIAYaJbHOTO HAaBYAIBHOTO IUIAHY) CTY/ACHTA,
omiHka, BucTaBieHa 3a 100-0ampHOIO TWIKANOK, TOBHHHA OYyTH TepeBeieHa [0 HaliOHAIBHOL
mkanu (5, 4, 3,) ra mkanu ECTS (A, B, C, D, E)

Bu3HaueHHs1 Ha3BH 32 3a 100
ECTS
JAEeP/KaBHOI0 IKAJIOK0 Busnauyenns Ha3Bu 3a mkajow ECTS 0aJIbHOI0 oninKa
(ouinka) IIKAJI0I0 1
BIIMIHHO -5 BigMiHHO — BiTMiHHEe BUKOHAHHSI JIMIIIE 3 HE3HAYHOIO KiJIBbKICTIO MOMHJIOK 90-100 A
JIOBPE —4 | yske 100pe — BHIlE CEPeIHBLOI0 PiBHA 3 KiJIbKOMa IIOMHJIKAMH 82-89 B
Jlo0pe — B 3araji-HOMY NpaBHJbHA Po00Ta 3 MEeBHOI0 KUJILKICTIO TPYOUX MOMMJIOK 75-81 C
3a10BiJIbHO - HENOIaHO, aJ1¢ 3i 3HAYHOI0 KibKICTIO HeN0/IiKiB 69-74 D
3AZIOBUIBHO -3 |22A0BLIbHO : h 0 HOAOTLE
JlocTaTHLO — BUKOHAHHS 32/10BOJIbHSIE€ MiHiMa/IbHI KpuTepii 60-68 E
He3an0BinbHO — nOoTPiOHO MONpanIOBaTH Nepe] THM K OTPUMATH NO3HTUBHY 35-59 EX
O1IiHKY (0€3 MOBTOPHOI0 BUBYEHHS MOIYJIsI
HE3AJIOBLIBHO - 2 |-2WHKY (@ pror M5t MOAY:15)
He3anoBinbHO - HeoOxigHa cepiio3Ha moaaaba po6oTa (MOBTOPHE BUBYCHHS <35 =
MOLYJIsl)

OuikyBaHi pe3yJIbTaTH HABYAHHSHA

3HaTH 1 PO3YMITH CyYacHI METOOM HAYKOBUX JOCHIIKEHb, OpraHizamii Ta TIJIaHyBaHHS
EKCIIEPUMEHTY, KOMIT IOTEPH30BAaHUX METO/IIB JOCTIHKCHHS Ta ONPAIIOBAaHHS PE3yJbTaTiB.

Bmitu 3acrocoByBatu y mpodeciiiHiii JiSUIBHOCTI YHIBEpCAJbHI 1 CHEI[lai30BaHi CHCTEMU
ynpaBiiHHS XUTTEBUM mUKIoM (PLM), aBTomaruzoBanoro npoekryBanHs (CAD), Bupoonuntea (CAM)
Ta imxeHepHux nociimpkens (CAE).

3HaTH Ta 3aCTOCOBYBATH HEOOXITHI METOAM Ta 3aCOOM JOCIIIKEHb, pO3pOOJISATH Ta aHATI3yBaTH
($b13UYHI, MaTeMaTH4HI Ta KOMIT IOTepHI MOJEN OO0 €KTIB MOCITIKEHHS, M0 CTOCYIOTHCS CTBOPECHHS,
eKCcIUTyaTarlii Ta peMOHTY 00’ €KTIB 1H(POKOMYHIKAIIHHOT IHPPACTPYKTYpH 3aTI3HUYHOTO TPAHCIOPTY Ta
iX KOMIUIEKCIB Ha OCHOB1 KOMIT FOTEPHUX MEPEKEBUX TEXHOJIOTIH.

Koaekc akaxemMiuHoi 100povecHoCTi

[Topymennss Konekcy akanemiuHoi A00podecHOCTi YKpaiHCHKOTO JEepKaBHOTO YHIBEPCHUTETY
3aJII3HUYHOTO TPAHCIOPTY € CEepHO3HUM MOPYILIEHHSM, HaBITh SKIIO BOHO € HeHaBMUCHUM. Kopekc
JIOCTYIHMIA 3a mocuaanusM: http://kart.edu.ua/documentu-zvo-ua/

3okpema, notpumannsi Komgekcy akanemiunoi goopouecHocti YkpJIY3T o3Hauae, mo Bes poboTa Ha
iCIIUTax Ta 3ajlikaX Mae BUKOHYBAaTHUCA IHAMBIMyaiabHO. Ilin yac BUKOHAHHS CaMOCTIHOT poOOTH GI‘y,Z[eHTI/I
MOXYThb KOHCYJIbTYBATUCSI 3 BUKJIa/IlauaMy Ta 3 IHIIMMH CTYJCHTaMH, ajie IOBUHHI CAMOCTIIHO pPO3B’sS3yBaTH
3aBJIaHHSI, KEPYIOUMCh BJIAaCHUMH 3HaHHSAMH, YMIHHSAMH Ta HaBrukaMu. [locumaHHs Ha Bci pecypcu Ta Jpkepena
(HampuKIaz, y 3BiTax, CAMOCTIHHHUX poOOTax 4 Mpe3eHTallisIX) MOBUHHI OYTH YiTKO BU3HA4YEH1 Ta 0(opMIIeH]
HAJISKHUM YUHOM. Y pa3i ChiIbHOT pOOOTH 3 IHIUMH CTYJCHTAMH HaJl BUKOHAHHSM HIUBIAyalbHUX 3aB/IaHb,
KOKEH CTYIEHT MOBUHEH 3a3HAYUTH CTYITIHb CBOTO 3aTy4eHHS 10 POOOTH.

InTerpamnisi cTyieHTIB i3 00MeKeHNMH MOKIUBOCTAMU

Buia ocBita € MpoBiTHUM YMHHUKOM MIIBUIICHHS COI[IAIbHOTO CTATYyCy, JOCSITHEHHS JTYXOBHOI,
MaTepiaJbHOI He3aJIeKHOCTI 1 coianizaiii Mool 3 0OMexXeHUMHU (DYHKITIOHATBHUMH MOXJIUBOCTSIMH i
BiZJoOpaxkae CTaH PO3BUTKY JEMOKPAaTUYHMX MPOLECIB 1 'yMaHi3allii CyclijbCTBa.

Jns inTerpaimii CTyAEHTIB 13 OOMEXEHHMMH MOJIHMBOCTSMH B OCBITHIH mporec YKpaiHCBKOTO
JIepKABHOTO YHIBEPCUTETY 3aJIi3HMYHOTO TPAaHCIOPTY CTBOPEHA CHCTeMa AMCTAHIIHHOTO HaBYaHHS Ha
OCHOBI Cy4aCHHMX INEJaroriyHux, iHpopMaIiiHUX, TEIEKOMYHIKAlIHHUX TEXHOJIOT1H.

I[OCTyl'[ a0 MaTepiaJ'IiB I[I/ICT&HI.Iif/iHOF (0] HaB4YaHHSA MOXHa 3HaﬁTH 3a ITIOCHUJIAHHSAM ;
http://do.kart.edu.ua/
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