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AKTYyaJIbHOCTb

* 3aka3 Kadeapsl

* BO3MOKHOCTb TIPOBEJACHUS Ja00paTOPHBIX padOT B AWCTAHIIMOHHOM
dopmare

* VIIPOILIIEHUE  B3aUMOJECHUCTBUS  CTYJIECHTOB C  CHUMYJIATOpAMH
AJIEKTPUYECKUX LIETIEN

* BO3MOKHOCTh 00€CTIEUNTh KaKJA0T0O CTYJ€HTa COOCTBEHHBIM CTEHJIOM,
JTOCTYITHBIM B J1F000€ BpEMs



Ilens n 3agaumn
Ilenb: PazpaboTka cumyasaTopa Aj1sl JUCTAHIIMOHHOT'O BEIIIOJIHEHMS
1a00paTOPHBIX PAOOT 110 AJIEKTPOTEXHUKE
3amaaun:;
* AHaIUTUYCCKHUIL 0030p aHAIOTOB
* Brp100p cpeacTB pa3pabOTKHU U OIPEACIICHUE TPEOOBAHUIM
* Pa3paloTka 110JIb30BaTEIBCKOrO HHTEPPEca CUMYIITOPA

* Peanu3zanus pacuera CUJIbl TOKA U HAPSIKEHUSA CKOMMYTHPOBAHHOU
11(S005

* Oto0OpakeHHEe NOJYYEHHBIX PE3YJILTaTOB HA U3MEPUTEIBHBIX
YCTPOUCTBAX



AHanTuTUYECKUI 0030p aHAJIOTOB

IIperumy1ecrna:
" * Hwmeer Bua, NOBTOPAIOILUU
- e (0|l BHCIIHUWN BUJI CTEH/IA
REEENl - . /g ++es * BCTpocHHBIC METOIUYCCKHE
— yKa3aHUs
Henocrarku:

* OrpaHn4eHus B IMMOCTPOCHUHN
Lereu

6% T1LC0 ’ s ‘
BuptyanbHbii TaDOpaTOPHBIA KOMILIEKC
JIabcwuc

* CI0XHOCTB PACIIMPECHHUS
1a0opaTOpPHBIX PadOT
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Br100p cpencTB pa3paOOTKH U ONPEICICHUE
TpeOOBaHUM

O yHKIIHOHAIBHBIC TPEOOBAHMUS:
* BO3MOXXHOCTh KOMMYTAIMK KIEMM Ha CTCHJEC

* PacueT cuiibl TOKa, IMIPOTEKAKOIIETO YePE3 3aaHHBIM JIEMEHT LIENH, U
HaOpsDKCHUS MEXKAY JABYyMS BbBIOpAaHHBIMH TOYKaMH B CO3JaHHOMU
AIEKTPUYECKOU LIETH

* Pe3ynbrarhl pacyeToB JOIKHBI OBITh OTOOPAKEHBI HA M3MEPUTEIILHBIX
YCTPOUCTBAX

* YIpaBj€HUE KaMEePOu

* Huszkas Harpyska Ha peCypcChbl CUCTEMBI



Br100p cpencTB pa3paOOTKH U ONPEICICHUE
TpeOOBaHUM

HedyHkuuoHanbHbIe TPEOOBAHUS:

* BHemiHMM BUJ CUMyIATOpA HOJDKEH COOTBETCTBOBATH PEATBHOMY
CTECHY

* MHauKaTopsl CTeHA OOIKHBI OBITh JIETKO YMTACMBbl



Br100p cpenacTB pa3paOOTKU U ONPECIICHUE

TpeOOBAHUU
JI1s pacyuera Cujibl TOKa U HaPSDKEHUS BEIOpaH (PperMBOPK SplceSharp m

[Ipu BeIOOpE Cpenbl pa3padOTKU pacCMaTPUBAIIMCh CICAYIOIINE CPEACTBA:

e Unity 2022 .
ty & unity

* Unreal Engine 5
* CryEngine 3

OCHOBHBIMU KPUTEPUAMU BHIOOPA SBIISIIUCH: @UEEEEAL
* Hanuuue nogpoOHOM TOKYMEHTaUH
* [lognep:xka s3pika C#
e [IIupokuii HHCTpyMEHTApUIA QD CRY=NGINZ=

* Huskue cucteMHble TpeOOBaHUS
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Peanu3zaliiyisa pacu€ra CUIIbl TOKA U HAIIPSIKECHUA
CKOMMYTHUPOBAHHOU LEIIN

CableContainer

CablePrefab: GameObject

cableCount: int

+ CreateCable (): Cable

+ DestroyCable (cable : Cable)

CircuitComponent

+ «property» PosNode: string
+ «property» NegNode: string

t+ «property» CountConnections! int

+ Co

nnectionstring (J: string
deDC (dc: DC)

+ Pre 21
ideCkt (ch

CircuitContainer

+ circuitComponents: List<CircuitComponent> = new
List<CircuitComponent> ()

+ RunSimulation ()

+ AddComponent (component : CircuitComponent)
+ RemoveComponent (component : CircuitComponent)

Cable

Ampermeter

VoltageSource

Voltmeter

Multimeter

Resistor

PowerMeter

+

+

+

«property» PosNode: string
«property» NegNade: string
«property» CountConnections: int

+

+

+

ProvideDC (dc : DC)
ProvideCkt (ckt : Circuit)
Start ()

FixedUpdate ()
UpdateKnots ()
DrawCable ()

circuitContainer: CircuitContainer
powerswitch: Switch
indicator: Indicator

+ Current: double

+ «property» PosNode: string

+ «property» NegMode: string

+ «property» CountConnections: int

+

+

+

+

+

circuitContainer: CircuitContainer

powerswitch: Switch

voltage: double

«property= PosNode: string
«pr y» Neghod rng
«property» Coun nnections: int
«property» Voltage: double

circuitContainer: CircuitContainer

indicator: Indicator
+ Voltage: double
+ «property» PosNode: string
+ «property» NegNode: string
+ «property= CountConnections:
int

circuitCont
indicator: Indicator

ainer: CircuitContainer

ckt_indicator: GameObjec

«property» PosNode: string
«property» NegMode: string
ns: int

«property» CountConnect

+ circuitContainer: CircuitContainer

m_countConnections: int

+ res: float

«property= PosNode: string

+ Awake ()
ProvideDC (dc : DC)
ProvideCkt (ckt : Circuit)

ChangePowerState (state : bool)

+

+

+

Awake ()

ProvideDC (dc : DC)

ProvideCk

(ckt : Circuit)

ChangePowerState (state : bool)

+ Awake ()

+ ProvideD

+ ProvideCkt {ckt : Circuit)

Awake ()

SetMode (mode : float)

ProvideCkt (ckt : Circuit)

ProvideDC (dc : DC)

Awake ()

ProvideDc

ProvideCkt (ckt : Circuit)

circuitContainer: CircuitContainer
matrixDisplay: MatrixDisplay
resistorA: Resistor
resistorN: Resistor
+ current: double

uble

+ voltage: ¢

+ power: double

+ «property» PosNode: string
+ «property» NegNode: string

+ «property» CountConnections: int

+ Awake ()
+ ProvideDC (dc : DC)

+ ProvideCkt (ckt : Circuit)
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Peanu3zaliiyisa pacu€ra CUIIbl TOKA U HAIIPSIKECHUA

CKOMMYTHUPOBAHHOU LEIIN

Indicator

+ Updatelndicatc

alue (): double

A}

MatrixDisplay AnalogArrow SSEGBuilder
+ voltage: float + ferer: LineRenderer + tring
4 + targetValue: float + Color: Color
+ + lowerLimit; float + Length: int
+ textMesh: TextMeshPro + upperLimit: float + SSEGDIspl:

+ UpdateParameters ()

+ UpdateDisplay ()

ClearDisplay ()

PowerMeter

startAngle; float

arcLength: float

arrowSpeed: float

steps: int

scalesize: float
+ radius: float

+ sproperty» TargetValue: float

AddSeament ()
RemoveSegment ()
DrawValues {value : string)

CharTeShape (value : char)

circuitContainer: CircuitContainer
matrixDisplay: MatrixDisplay
resistorA: Resistor
resistarM: Resistor

+ current: double

+ voltage: double

double

+ «property» PosNode: string

+ «property» Neghade: string

+ «property» CountConnections: int

+ UpdatelndicatorValue [value
double)
FixedUpdate ()

Updatearrov

()
DrawScale ()
RadToPos ()

ValueToAngle ()

+ «property» Color: Color

S

v

Ampermeter

Voltmeter

Multimeter

+ Awake ()

ProvideDC (dc : DC)

+ ProvideCkt (ckt : Circuit)

tainer: CircuitContainer

power : Switch
+ Current: double
+ «property» PosNode; string

+ «property» NegMNode: string

+ «property» CountConnections: int

+

+

+

sproperty» PosNode: string

«property> NegNade: string

«property» CountConnections: int

indicator: Indicator

circuitc ainer: CircuitContainer

ckt_indic GameObject

+ «property» PosNode: string

+ «property» NegNade: string

«property» CountConnections: int

+ Awake ()

+ ProvideDc

+ ProvideCkt (ckt : Circuit)

Changel erState (state : bool)

+

+

Awake ()
ProvideDC (dc : DC)

ProvideCkt (ckt : Circuit)

Awake ()
SetMode (mode : f

yat)

ProvideCkt (ckt : Circuit)

ProvideDC (dc : DC)




11 OTtoOpakeHHe NOIYYECHHBIX PE3yIbTaTOB Ha
U3MEPUTEIBHBIX YCTPOMCTBAX

JIMHEVHBIN TUCILICH CTpeIOYHBIN UHIUKATOP
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MarpuyHbId JUCILIEH Jlucruien MyJIbTUMETPA



12 OTtoOpakeHHe NOIYYECHHBIX PE3yIbTaTOB Ha

U3MEPUTEIBHBIX YCTPOMCTBAX
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3aKJIFOUCHHUE

BrInojIHeH aHAIMTUYSCKUM 0030p aHAJIOTOB
Br1OpaHbl cpesicTBa pa3pabdOTKU U ONPEJICICHbI TPEOOBAHUS
Pa3pa0oTaH 1oJb30BaTeabCKUM HHTEP(ENC CTeHAa

Peann3oBaH crmoco0 pacyéra CHIbl TOKA U HaNPSHKCHUS
CKOMMYTHUPOBAHHOH 1ICIH

Pa3spabOoTtaHa cucteMa 0TOOpaKeHUS MOIYYCHHbBIX PE3yJILTaTOB Ha
M3MEPUTEIILHBIX YCTPOHUCTBAX
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