[Ipe3eHTaUif ANCUUNIHA

IMmiTauinHe moaentoBaHHA TenJo-
| MAcoobmMiHHUX nNpoueciB

[na maricTpiB cnevianbHOCTEN
“ABTOMAaTM3aLiq, KOMM'OTePHO-IHTerpoBaHi TeXHONOrIl i poboTOTEXHIKA”
“TIpo€eKTYyBaHHA cucTeM ynpasniHHA BIJ1A”

OCHOBHIi HaNMpPsAMKWY PO3rAsSAaEMOro Matepiany



MaTemMaTnuHe npeactaBieHHA CY

PO3I TAHEMO:
o [lOHATTA MaTeMaTUYHOro onumcy
e [lOoHATTA MaTeMaTUYHOI Moaesl
* YMOBM MPUBATHOIO PO3paxyHKy
e [lapameTpn OY

3arasibHI NNTaHHSA




MaTemMaTnuHe npeactaBieHHA CY

KoxxHa CY BK/toUaEe B cebe byab-ske
MaTeMaTunyHe onncaHHda. Ha Hbomy
6a3yeTbCA N 3aKOH YNPaB/IHHSA, Tak N ONKC
camoro QY, anga akoro

po3pobngaerbcsa CY.

MaTeMaTuyHunii onuc/onncaHHg - ue

npeAcTaB/ieHHA 06’eKTY 3@ AOMOMOIOH0
MaTeMaTUYHOI Moaesl, AKa BKJIKOUAE B cebe
He nuwe QI3nYHe ONMcaHHSA YMOB
PYyHKUIOHYBaHHA OY, a TakoX 30BHILLHI Ta
BHYTPILLHI YMOBMW.




MaTtemaTu4iHa Mmoaesb - Lie
npeAcTaB/ieHHS ONMUCY OO’EKTY 3a
1IOMOMOTr o0 MaTeMaTUYHOI CUMBOJIKWA.

Hanpwuknag, 6yab-akmnii 06’eKT Um rnpouec
Ma€ BM3Ha4veHy GpopMyy, LLO OMNNCYE
noBeAIHKY, TeEXHO/I0rH0 abo 3MIHU B 06’€EKTI
Uy npoueci.

3pOoCTaHHA TemMnepaTypuv B TiNI, WO
HarpiBa€eTbCA, - Lie PIBHAHHA
TensionpoBIAHOCTI. Te, LLLO MU 3 BaMW He
3/1ITAEMO, KOJZIN NIACTPUNBYEMO, a
ONYCKAEMOCA Ha 3eM/I0 - 3aKOH
BIJIbHOIMO NagiHHA. LUBUAKICTb PyXYy - Le
BIAHOLLUEHHS LWAAXY A0 Yacy, 3a AKUN
MW AoN1aeEMO Ueun wnax. 1 tak aani.




byAb-AKUN npouec UM 06’eKT, L0 ICHYE B
CBITI, MO)KHa onmcaTu 3a A40NOMOrolo
MaTeMaTUYHOro MmoaeJsiloBaHHA.

HaBITb, AKLLO A0 HALLUOro Yacy HemMae
MaTeMaTU4YHOro onuncy GI3NYHOro npoduecy,
MaTeMaTUYHY 3a1eXHICTb MOXHaA
BU3HAUYUNTWN YACIOBUMU | CTATUCTUYHNMI
MeToAaMW. 3a pe3y/ibTaTaMW
CrnocTepeXxXeHHs 3a 06’eKTOM MOXHa AyXe P
6araTo BU3HAYUTL NPO MNOro BNACTUBOCTI Ta g
napameTpu. L\




MaTeMaTUYHM ONNC A03BOJISIE
npeacTtaBUTU cyvacHy CY B HaU3py4yHoMmy 3a
6araTbMa napamMeTpamMmm BaplaHTy.

MeTtoawm, AKI BIANOBIAAIOTb 3aKOHY
yrnpaBniHHSA, BK/1IOYalOTb B cebe NoHATTA

nepegaBanbHOI yHKLUII - Lie BIAHOLUEHHSA
BUXIAHOI0O CUrHasy 06’eKTy A0 BXIAHOro
CUrHany npuv HyJibOBUX NOYaTKOBUX

yMOBaX.

dakKTU4YHO, NnepeaaBasnibHa QYHKLIA - Lie 1 €
TeopeTUYHe NnpeacTaB/1eHHA 3aKOHY
yrpaB/liHHA 3a A0NOMOrolo MaTeMaTUYHOro

ONMCaHHA.




MepepaBanbHa GyHKLUIA
- le PYHKLIOHAa/IbHA 3aJ1e)KHICTb BIA,
AVNHaMIYHOro KoedliuleHTa Jlannaca.

npaKTVIL—IHO BCA OINbLUICTb ICHYHOYINX B CBITI

06’eKTIB Ta NpoLeciB MOXHO
onucaTtu rpynoro sBuais onvicy OY 1 3aKOHIB

YRPaBAIHHS.

Y Brnaaky, Kony o6’ekT UM npouec He
NIANAraOTb HI Mig O4AVNH TWM, TOAl 3aKOH
ynpaB/IHHA BU3HAYA€ETLCA 3@ GOPMYJOH0

nepegaBanbHOI QYHKLLIIL




[TloyaTKOBI YMOBM - Lie CTaH 06’eKTY Uu
npouecy B 3Ha4YeHHSA/MOMEHT Yacy, Lo Nnpwu
NPUMAETLCA 3a NO MOYATKOBUI. Y OINbLLOCTI
MoZAesien Le HyNb - MoYaTOK BCbOro.

TOO6TO HY/IbOBI MOYaTKOBI YMOBW - Lie CTaH
06’eKTY UM Npouecy B MOYaTKOBUI MOMEHT
yacy.

TakoX Ana po3pobky matemMatuyHol moaeni CY
Ba>X/INBI He TI/ZIbKe MaTeMaTU4yHe ONMMCaHH4,
3aKOH ynpaB/lIHHSA, Ta MOYaTKOBI YMOBW, a
TAKOJK:

- pocnipg>keHHAa napameTtpiB OY,

- Bumoru ao OY T1a QY.

s iIHpopmMaLla TaKoXX BIAHOCUTBLCA A0
MaTeMaTU4YHOro npeacrasneHHsa CY.




[lapameTpu QY - uUe BXIAHI AaHI, BUXIAHI AaHI, a
TAaKOX BaplaHTV NapaMeTpIB 4J/149 yripasB/IHHS,
Ta 30yprotoYl BMN/INBW.

TakoX crogn > BXOAATb | NapaMeTpu
QI3NYHOro Ta reomeTpmyHoro onwucy OY.

4 BXIAHUM AaHVMUW PO3YMIKOTb BCHO
IHpOpPMaLIO, AKY MOXHAa 3HaUTW, 316paTu,
BUMIPATU, BUSHAUNTU Nepes NoYaTKoM

TeXHO10TIYHOro abo byab-AKOro npouecy.

Po3rnaHemo npumknaa;




Po3rngHemMo npukaag -

BOAa 06’emoM 1 Tp Ta Temnepatypoto 20
rpPaAycCiB HarpIBaeTbCA y eIeKTPUYHOMY
YaHWKY, BUFTOTOB/IEHOMY 31 TEPMOCTINKOTO
CKna Ta NnacTuky.

Boaa, gocararoum 100 rpaagyciB, 3akKMnae, |
YaHNK BUMUKAETbCA.

HaHUK Ma€e BepTUKanbHy Gopmy,
PO3TALLOBAHNWN Y MPUMILLLEHHI 3 TeMMnepaTypol
30BHILLIHbOIO cepeaoBuLLa 22 rpaaycn. Boga
YnNCTa 6e3 OMILLIOK.




BxiaAHMMU napamMmeTpamMmm Takoro QY € - noyaTtkoBa
TeMmnepaTypa, KINIbKICTb BOAWN, QI3NYHI NapaMeTpu BOAW
(LLINBHICTb, TEM/IOEMHICTb, KOEQILIEHT Ten10NPOoBIAHOCTI),
BIACYTHICTb AOMILLOK - TOOTO cknaj Bogn. Axepeno
XXUBNEHHSA efieKTpoeHeprid. YMOBM npouecy - Boja
3aKkumnina, B 3anexXHocT! B14 ymoB CY - 100 rpaayciB ans

3aBepPLUEHHS TEXHONOTNIYHOTrO NMpoLLecy TakoX MoXe byTn
BXIAHUM NMapamMeTpPOoM.

BuxigHi napamMeTpm - 4yac, 3a 9K BOAa 3aKMMAaE, a TakKoX
MOXKe byTy TeMmnepaTypa Harpiey, AKLLO0 3@ YMOBaMWU
3aBaHHA BOAA MOBVHHA HarpITnca 4o HeobXIAHOI —
TemnepaTtypwu, ane He 3aknniTh. KINbKICTb eHeproHocia, Ak

BUXIAHUN NapamMeTp, MoXe byTn B 3aga4ax, 4e

B/I3HAYaOTbCS TenoBMi 6anaHc Ta BU3HAYaOTbLCA

Tennosl BTpaTtn Ha OY.




36yproo4yl napamMmeTpu - Lie TemnepaTtypa 30BHILLHLOIO
cepenoBuLLa. A TaKOX MOXe byTu TUCK, aKwo OY
3HAaXoA4NTbCA B YMOBaX, LLO BIAPI3HAOTLCS BIA
HOPManbHOro CcTaHy (Habarato HMX4Ye abo 3aBBULLIKI
PIBHA MOpPS, Hanpukaaa y ropax, abo B NonboTI). TakoX
BOJIOMCTb Ta HAABHICTb BITPY TaKOX BIAIFTPAE IHOA|
Ba>XXJINBY pofib. Hanprknag, noctayaHHA Ternaa 40
baTapen AOMIBOK MPUBATHUX CMOXMBAYIB 3a/1€XXUThb | BIA
TemMmnepaTtypu 3a BIKHOM, 1 TAKOX BIA

BOJIOIM Ta BITPY.

TakoX A0 36yproroUMX NapameTpiB BIAHOCATHCA |
BUMaAKOBI cUTyaull, AKI 3HaYHO MOXYTb HaLLUKOANTWA
TexHosioriuHomy npotecy B OY.



[MlapameTpu ynpaBJ/iiHHA - Lie nepLUd 3a BCe - KINbKICTb Ta
MOXXNBICTb peryntoBaHHA eHeproHocia. MoXIMBO Un HI
YRPaBAATU MOTYXXHICTHO e/leKTPOoeHeprio Y 3BM4YaiHOMY
enekTpuYHoOMYy YanHMKy? Hi. MoXXnmBo nuvLue

BKIIOUNTM ab0 BUKTHUNTU. SAKLLO BOAA HAarpIBa€eTbCA Y
YaWHWKY, L0 BCTAHOBNEHWI Ha NJINTI, TO TYT 3@ 4ONOMOI O
Hanpyru, abo KiNbKOCTI MPUPOAHOrO rasy, € MOX/MBICTb
3MIHKOBATV NOTYXXHICTb ab0 KINIbKICTb eHeproHocIs.

/10 MapamMeTpIB ynpaB/IHHA TaKOX BIAHOCATLCA GaAKTOPU
3MIHW CK1aay PIAVIHW.

Hanpwuknag, Ana npuwBnaLLIeHHA 3aKMnaHHA BogM 40 Hel
MOX>HO A0AAaTW Ci/b.

[cHye 6araTo BaplaHTIB yrnpaBAIHHA 06’EKTOM Ta nNpouecamMmu
3a JOMNOMOroK PI3SHOro BN/MBY Ha HOCII, AKI MOXHa
361IbLLUNTY ab0 3MEHLUUNTI.




Mpa $I3NYHM ONNCAHHAM PO3YMIEMO KEPYIOUI CUCTEMWM
QI3NYHI XapakTepuctnky OY (Hanpuknag,

LLI,IJ'II:HICTI:), cknaa OY. NEKLIA2 ONd
S3AOYHOI O

Mpa reomeTprUUYHUM - rabapuTi, PO3MIPWY,

dopma OY.

TobTO, Ha BUCHOBOK, MaTeMaTnyHe
npeactasneHHa CY - ue:

- MaTeMaTnyHe onmcaHHa OY

- 3aKOH ynpaB/IHHSA, 3aknageHunin y CY

- MOYAaTKOBM YMOBW

- QI3NNYHe Ta reoMeTpuYHe ONnCaHHA

- MapamMeTpu npoLiecy

- Bumoru go CY ta OY, gkl My po3rngHemMo Aani
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