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MeTta pob0oTU — aHaNi3 ICHYIOUYUX APXITEKTYP CEMAHTUYHUX
Beb-004aTKIB Ta AOCAiAXKeHHA niaxoaiB A0 CTBOPEHHS
CEMAHTUYHUX BEO-A04aTKIB ANA iHKEHEPHMUX PO3PaXYHKIB.

O6’ekT pocnigXeHHA — CcemMaHTUYHi Beb-goaaTKM AnA
IHXXeHepil.

Mpeamer pocnipXXeHHA — BeO-404aTKN, AKi 33 JOMOMOrow
MEXaHi3My OpPKeCTpyBaHHA, WO OCHOBAHUW Ha 6a3i 3HaHb,
OPraHi3yloTb npouec BUPIWEHHA 3a4a4dl AK KOMMNO3MULUitO
30BHilLIHiIX Beb-cepsiciB.
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KoMno3uTHI Be6-404aTKH — CYy4YaCHUM HApsiM
PO3BUTKY CEMAaHTHUYHUX TEXHOJIOTIN

MpadivyHmni KoMno3nTHun Beb-404aToK,
iIHTEpenc OCHOBaHMW Ha 0a3i 3HaHb
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ApxiTeKTypa ceMaHTUYHOI'O BeO-/10JaTKY,
ocHoBaHa Ha REST-cepBicax
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OcHOBHI nig3aga4di, HeoOXiAHI A1 JOCATHEHHS
II0CTAaBJIEHOI MEeTH

1. [poaHanisyBatu icHytouvi REST-cepBicn ana iHXeHepHMX
33434

2. Cnupatoumncb Ha gokymeHTauito o REST-cepsiciB
PO3pPOBUTU OHTONOTIO (@pmtégé

3. [lpencrtaBuUTM OHTONOTIO Y BUTNALI CEMAHTUYHOIO
rpady, AKnMm byage 3HaxoAUTUCb B OCHOBI BEO-A04aTKY
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4. Po3pobutn cemaHTUYHNN BeO-000aTOK
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[cHyroui REST-cepBicy, npru3HavyeHi aJis
BUPILIEHHA IHXXEHEePHUX 3a/1a4

What would you ike to know about? 8

A few examples of what you can ask Wolfram|Alpha about.

Examples > Engineering = Electrical Engineering

BROWSE ALL TOPICS

ELECTRICITY & MAGNETISM »
compute magnetic flux density for an object

WAVEGUIDES »
expiore properties of ideal waveguides

| 1m 1A Helmholtz coil =

l circular waveguide - |

| magnetic flux density of a long wire, distance 5 m, I=3A =|

ELECTRIC CIRCUITS »
compute characteristics of an AC signal

examine properties of specific modes

| transverse electrical waves in a circular wave guide for m=1, n=1 = |

investigate attenuated waveguides

| attenuated rectangular waveguide at 600 GHz = |

|AC source 110V = |

compute characteristics of a Chebyshev fiter
| Chebyshev type 2 filter =]

ELECTRIC MACHINES & POWER SYSTEMS »

compute ¢ haracteristics of 8 motor

ENERGY RESOURCES »

get data on energy resources

| France electricity generation = I

compare energy sources for a country

| US hydroelectric vs wind electricity generation - I

| synchronous motor 6 poles B |

¢compute characteristics of a transformer

| transfarmer 110V, 60Hz = |

ENERGY PRICES »
get energy price data

| price of electricity in lllinois =]

compute cost for a specified quantity
[cost of 300 kWh of electricity in Minnesota = |




MoxauBocTi WolframAlpha REST-API g4 po3Bs’sa3ky
3a/1a4, MOB’sI3aHUX 3 €JIEKTPOHHUMHU CXeEMaMH

Examples > Engineering > Electric Circuits BROWSE ALL TOPICS
CIRCUITS CAPACITORS »
compute resonance frequency of an LC circuit compute capacitance of a parallel plate capac itor
| resanance frequency 20uF, 5H | | capacitance of parallel plates |
analyze an RLC circuit compute capacitance for capacitors in series
|RLC circuit 100hm, 12H, 400uF | | series capacitance 200uF, S00uF |
OHM'S LAW compute capacitive reactance
use input fields to specify data for an Ohm's law computation |capaciﬁve reactance 100uF, §0Hz |

Ohm's law calculator
| | determine the capacitance of physical systems

compute with Ohm's law | capacitance of two parallel cylinders at 20 ¢m distance |

|12A, 110V |

INDUCTORS »

compute inductive reactance

RESISTORS »

| inductive reactance 25mH, 2kHz |
compute resistanc e for resistors in parallel

| parallel resistors 30ohm, 60o0hm | find the energy stored in an induc tor

|energy in a 12 mH inductor at 1 A |

calkulate the color code for a resistor

| 7500 ohm resistar | determine the inductance of physical systems

|parallelwiresselfinductance atdistance of 2m |

compute resistanc e from resistor color code

| resistor black red green silver |

FILTERS

compute ¢harac teristic s of a Butterworth fitter

| Butterworth filter |

compute charac teristic s of a Chebyshev filter

| Chebyshev type 2 filter |




[locTaHOBKa 3a1ayl

3aBAaHHA:

Po3pobutn cemaHTUYHUN BEO-004aTOK, OCHOBAHUMN Ha
3aNpPONOHOBAHIN ApPXITEKTYPI Ta NPU3HAYEHUNIN ANA
PO3B’A3KY iHXeHepPHOI 3aaa4i: ¢inbTpaLii BXiAHOro curHany
3a gonomoroto ¢inbTpiB Hebuwesa | poay Ta batrepBopTa.



MapiipyT MaTeMaTUYHUX 00UYHCIIEHD
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OnTousorigs REST API WoliramAlpha

APIType ¢ has API has —» DataFormat
subclassOf
CalculateButterworthFilter
provides ’
LaplaceTransform | out3 out3
» FreqResponse <
subclassOf | outd outd
PlotOfFunction » PhaseResponse 4
A v outl outl
W Avtion: N » PoleZeroMap
outl e L in2 i |
n = . n
- subclassOf "€y CutOffAttenuation 4 |
inl. DrawPlot '\ ind : ind
inl » PassbandFreq. <« |
7 in2 | inS in5 |
| n n
PlotType » StopbandFreq. <
>
. . _—
» Function m3} StoobandA _ ‘|n3;
55 Lo StopbandAttenuation |
_ inl s ) inl
» Laplacelmage B » MaximumGain <«
in1 outl
CalculateChebyshevFilterTypel
InverseLaplaceTransform
outl
outl




CeMaHTHUYHHH I'pad, OCHOBAHHUH HA OHTOJIOTI]

OTpumye Ha Buxoali Mpuiimae Ha Bxin Mpuitmae Ha Bxig
OTtpumye Ha Buxoai

DyHKUIA OaHieT QIRCHOT 3MIHHOT
3o6paxkeHHA dyHkUil (no Jlanna
sl cy) Ipadcbiuxe npeacrasneHHA yHKUIT

MpeacrasnAe cobo MpepcrasnAe co60K0

OTpumye Ha Buxoai

Mpuiimae Ha Bxin Mpuiimae Ha Bxin

v

MepenasansHa XxapakTepucTuka

OTtpumye Ha Buxoai

Sucnosi xapakrepucTuku insTpa
Yebuiwesa | nopAAKY

Mpuiimae Ha Bxin

Sucnosi xapakTepucTuky dinsTpa
Barrepsopra

Mpuiimae Ha Bxig

OTpumye Ha Buxoali Orpymye pa B

OTpumMye Ha Buxoai

Otpumye Ha suxoni OTtpumye Ha suxoni



Pe3ysbTaT po60THU BEO-A04aTKY
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CemaHTHYHHI BeO-101aTOK 115 pinbTpamii curaa.iis

Bxingni gani

Bxiznnii curnan (QyHKIIA 3MIHHOI t): 1sin(1000t+20)

®@ineTp BatTepBOpTA ®@iapTp YUedonmena I poxy

3racaHHsi B cMYy3i mpomyckaHHa (1B) 3racaHHA B CMy3i OpomycKaHHs (15)

5 | i
3racaHHs B cMy31 3aTpHMKH (1B) 3racaHHA B cMy3i 3aTpHMKH (1B)
10 | 1
MiniMaTbHe ocIalIeHHS B CMy31 3aTpHMKH (ab) MiHimMaTeHe ocIabIeHHs B CMy3i 3aTpHMKH (1b)
50 | 30
YacToTa 3pi3y CMyTH mpomyckaHHs (I'r) YacToTa 2pi3y cMyTH npomyckasua (I'x)

1000 | 2000

YacToTa 3pi3y cMyTH 3aTpHMKH (1) YacTota 3pisy cMyrH 3atpuMkH (T'1x)
4000 \ 3000 |

[NoyaTn pospaxyHok




Pe3yabTaT po60THU BEO- ,z[oz[aTKy
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Pe3ysbTaT po60THU BEO-A04aTKY

CeMAaHTHYHHII Be0-10JaTOK 114 QinbTpamii cHrHAIIB

Bxigni 1ani

Bxigemit curaan (DyHEEIE 3MIHHOT ) }sin[m{l{]tﬂ{l]

PiteTp BatTepropTa PireTp Hebnmesa I poxy
3racaHHi E CMYV31 IpPOMyCKAHHA (Ib) 3racaHHi E CMy31 OpONyCKAHEL (1b)
3]"§l|2§l.EEH B CMY31 3aTPHMEH |{,‘-1]3) 31":{:{2331151 E CMY31 3aTpHMEH 1::,:;]3)
MiEiLL?I.HLEE ocTabIeHss B cMy2 3a'1|'pnm (aB) MI'BI'I\LH.TEBEI; ;maﬁnennx E CMV31 3aTpHMEH (IB)
IIRCTDTEEEB}' CMYTH ]IpD]I}'CCKELE:EH (T'm) ‘IacmT?I ;EE} CMYTH npouyc:;znru (Tm)
acToTa 3pisy CMyTH 2aTpHMEH ([1D) TacToTa 3pi3y CMVTH 3ATpHMEH (1H)
s000 | 115000 |

MoyaT pospaxyHokK




Pe3ysbTaT po60THU BEO-A04aTKY

@iasTp BatTepBopTa A
™ pROp ®iapTp Yeonmena I mopaaky
IepesaeaTsHA XapaKTepPHCTHKA
eIp 2 BIRTEP IlepenasansHa XapaKTepHCTHKA
1158.866/(s+100.238) | 556, 1305-680.055) |

300pakeHHS TOTIOCIE Ta HYTE . ) .
300paxeHEA IOTOCIE Ta HYIB

1ok
0.8
o
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-0.5
—- 1.0k
dB gain AUX
dB Gain




Pe3ynbTaTu QinbTpaliil pi3HUX BXiJHUX CUTHAJIIB

Balasni onrway

sin(1000t+20)

Buxiznmit curwas (wepes ianrp barrepoopra) Buxiasuf en

i n ( I O OOOt 2 O) Buxizumil curuaa (wpes planyp Barrepnopra) Baxizmeh curmas (veped dlanyp Yedumena I)
S + i




AHaJ1i3 po60TH pO3pP0O06JIEHOT0 BEDO-I04ATKY

MNepeBarn Heponikun

ABTOMaTU4YHe reHepyBsaHHA

Mapwpyty  Aana

BUPILLEHHA 3a4aHOI 3a4adi

Y BMNagKy i3 Buxody 3 /lagy OAHOrO 3 HEOobXigHMX
REST-cepsiciB, A04aTOK He 3MOXe BUPILIUTU YCi

MOX/INBI ANA KOPUCTYBaYa 3a4auvi

BiacyTHA HeobxiaHicTb peanisauii BCix maTeMaTUYHNX

nepeTBoOpEeHb BIAaCHOPYY

MNMoBHWM Yac BUPILLEHHA AQHOI 3a4a4i y cepeaHboOMy
(ansa 50 BunpobyBaHb) 3aimae 3.31 cekyHaW, Yy ToM

yac, Ak y MATLAB — meHwwe oaHiel

Yci nepeTtBopeHHs BigbyBaloTbCA Ha cepBepax
WolframAlpha, wo He 3aBaHTaXXye BAACHUM
cepsep/MNK

BiaCyTHA MOXX/MBICTb MOBHICTIO KOHTPONOBATU BeECb
npouec BUpiWleHHs 3apadvi yepes 3akpuTictb REST-

CepBiciB (AKLWO iCHYE TaKa HEOBXiAHICTb)

3amiHmBLWINM iHTepdenc KopucTtyBaya Ta 6asy 3HaHb,

MOXHa BUpIiWYBAaTM [HWI 3a4a4i, 33a/AULWKMBLLN

MeXaHi3M OpKeCTpyBaHHA HE3MIHHUM

Mpn 6e3onnatHomy KopuctyBaHHi WolframAlpha
REST API icHytoTb neBHi PpyHKLIOHANbHI 0bMeXKeHHs
Ta 06MeXKeHHA B Yaci ANA PO3pPaxyHKiB (AKWO BOHMU
nepeBuLyOTb MNEBHY BeAWMYMHY, TO Yy Bignosiai

NOBEPTAETLCA MOMMUJIKA)




[llngaxy noaaabIIUX AOCAIIKEHD

» 36inbleHHA iHpopMaLii B OHTONOrIT Ta A40AAaBAaHHA HOBUX
REST-cepsiciB ana BupiwleHHA 6inblLOro cnexkTpy
IHXeHepHUX 3a4au

» Po3pobka Ta peanizaLis anroputmy aBTOMaTUYHOTO
NepeTBOPEHHA OHTONOrNIT Y CEMAaHTUYHUIN TPad

» Po3pobka mexaHiamy A1 aBTOMaTUYHOIO CTBOPEHHS
OHTO/OriM NO aHoTauiam, otpumaHum 3 REST-cepsicis



