1. IPHMEHEHHUE MATEMATHYECKOI'O
MOIOEAHUPOBAHHS OAS PEIIIEHHUSA
IAEKTPOTEXHHYECKHX 3AOAY

ITene pabomeol. IlpriMeHeHHE Pa3AHYHBIX BHIOB MOIEAEH
IPpU PEIIEeHUU SAEKTPOTEXHUYECKUX 3amad B cpeae Mathcad u
Electronics Workbench. WUccaemoBaHue BO3MOXKHOCTEU rpadude-
CKOTO MOJEAWPOBAHUSA [IAS TTPEICTABAEHUS ITPOIIECCOB U (PYHK-
it B cpene Mathcad u Excel.

1.1. Kpamkxue meopemuuecKue ceefeHusl

MomeaupoBaHHe TMIpencTaBAsdeT Co00M yHUBEpPCAABHBIM U
9peKTUBHBIM MeTOA II03HAHUsS OKpyzKaromiero mupa. I[Iporecc
pelleHus: AI000H 3aJa4yu Hepa3pbIBHO CBdA3aH C POPMHUPOBAHUEM
TOTO UAU MHOTO BUAA MoaeAH [1, 2].

Mooens — 2TO MaTepHUaAbHBIA HAW MBICAEHHO IIpeIaCcTaBASe-
MBbIF 00BEKT, KOTOPBIH B IIpoliecce MOo3HAHU (M3y4YeHUsI) 3aMella-
eT OOBEKT-OpUTHMHAA, COXPaHss IIPU ITOM HaUOOAEe THUITUYHBIE
ero 4epThl, XapaKTepPHbIE NAd pelllaeMol 3a1adu.

[Ipu MMOCTPOEHUHN MOAEAU VIUTBIBAIOTCS TOABKO T€ 0aKTOPHI,
KOTOphIe HamboAee CYHIECTBEHHBI MIAS ITPOBOAMMOIO HCCAEI0BA-
Huda. CaemoBaTeAbHO, (PYHOAMEHMANbHBIM CEOUCMBOM MOOENU
SBASIETCS TO, UTO OHA Bceraa OenHee oObeKTa-OpUTrHHaAA.

HcnonwvzosaHue moodenu nosgossiem:

»  IIOHSTh, KaK YCTPOEH pPeaAbHBIM OOBEKT, KAaKOBBI €TI0
CTPYKTYpPa, CBOMCTBA, 3aKOHBI Pa3BUTHS N B3aUMOIAECUCTBHUA C
OKPY3KaIOIIUM MHUPOM;

»  Hay4YUTBbCH yIIPaBAITHL OOBEKTOM (IIpOILleccOoM), BbIOpPAThH
HaVAYYUINH CIOCO0 yIIpaBAEHUS ITPHU 3aIaHHBIX IIEASX;

»  [OPOTHO3UPOBATh NPAMBIE B KOCBEHHBIE IIOCAEICTBUS
peaAnsaliuu 3aJaHHBIX CIIOCOOOB U (popM BO3AeHCTBUA HA O0B-
eKT.



OdderTBHAA MOIEAb OOAKHA 00AQmATH PSIOM CBOMCTB,
TaKUX Kax [4]:

o adekgeamHOCMb — CTEIIEHb COOTBETCTBUS OOBEKTY-
OPUTHHAAY (IIOAHOTA MOIEAH);

o YyHU8epcaibHOCMb — IMIPUMEHUMOCTb MOJEAU K aHAAU3Y
MHOTOYHUCAEHHOM T'PyHIbl OOBEKTOB M PELIEHUs MIMPOKOr0 KAac-
ca 3a;ady;

o 9KOHOMUUHOCMb — KOAMYECTBO BBIYHUCAUTEABHBIX PECYP-
COB, KOTOPhI€ HEOOXOAUMBI A PEaAU3aAIITU MOIEAH.

dopMUpPOBaHUE MOLEAU — CAOXKHBIM TBOPYECKHUU IIPOLIECC,
KOTOPBIH TpedyeT OT UCCAEI0BATEAS OIIbITA, HHTYUIIUH, TAYOOKOTO
3HAHUSA IIPeaMEeTHOH o00AacCTH U BO3MOXKHOCTEH COBPEMEHHOM
KOMIIBIOTEPHON TEXHUKH [Ad IIPUHSITHS KOMIIPOMHCCHBIX pellle-
HUM U noAydeHud 3peKTUBHOM MoaeAu (puc. 1.1).
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Puc. 1.1 - IIpoueanypa dpopmuporanus 3¢p¢peKTHBHOH MOAEAH

MomeAar MOKHO KAACCHU(MPUIIMPOBATL II0 Py HIPU3HAKOB,
HaIIpUMeEpP II0 CIOCO0Yy MpeacTaBA€HUS MOMEAU IIOAPA3AEATIOTCS
Ha MaTepHuaAbHbIE U uaeanbHble [1, 2, 4, 5].



K mamepuanbHbimM MOXKHO OTHECTHU, B YACTHOCTH, u3uue-
cKue mooenu, KOTOpPble MPEACTABASIOT COO0H YBEAMYEHHYIO HAU
YMEHBIIIEHHYIO KOITUI0O O0BbEKTa-OpuruHasa. [Ipu aToM gomyckaeT-
Csl UCCAeNIOBaHME CBOUCTB C IOCAEAYIOIIUM ITEPEHOCOM UX Ha pe-
aABHBIT OOBEKT Ha OCHOBE TEOPUU
I10100M4.

HoeanvHble BKAOYAIOT B cebsa oOpa3Hble (MKOHUYECKHE),
BepbaAbHBIE (CAOBECHBIE), 3HAKOBBIe MoaeAu. K 3Harkosbim, B da-
CTHOCTHU, OTHOCSATCS TpadudecKre U MaTeMaTU4YeCKHEe MOIEAH.
I'paguueckue modenu IMO3BOASIIOT C IIOMOIIBIO IpaduKu oTobpa-
3UTH CYIIECTBEHHBbIE CBOMCTBa oOBEeKTa. Mamemamuueckue Mo-
Jesiu TIO3BOASIOT OITHCATh CBOMCTBA OOBEKTA Ha sA3bIKE MaTeMa-
TUKU [AS PEUIeHUs Pa3AUYHBIX UCCAEIOBATEABCKUX 3a1a4.

B aabopaTopHOM paboTe MCCAEOYIOTCSI BO3MOXKHOCTHU IIPUMeE-
HEHUS PA3AUYHBIX (POPM MOJEAEH OAS PEeIleHUS SAEKTPOTEXHUYEe-
CKHX 3a/la4 C ITOMOIIbI0 YHUBEPCAABHBIX U CIEIHAaAU3HUPOBAHHBIX
OpOrpaMMHBIX CHCTEM, TaKUX Kak Mathcad, Electronics
Workbench u Microsoft Excel.

1.2. BadaHnue Ha eblnonHeHue nabopamopHoi pabomaol

1. B kagecTBe MCXOOHBIX MNAHHBIX 3a/aHa CXEMa SAEKTpPUYE-
CKHX COeUHEHUH 1Mo BapuaHTaM (taba. 1.1, puc. 1.2.1 u 1.2.2).

= CdopmupoBatTh (PU3NYECKYI0O MOIAEAbL B BHOE SAEKTPU-
yeckou cxeMbl B Electronics Workbench u u3aMepuTh 3Ha4YEHUS TO-
KoB I1,1,/5. KpaTkoe ormucaHue ITPUHIIUIIOB pPabOTbl B cpele
Electronics Workbench mipeacTaBA€HO B IIPHUAOXKEHUU 1.

= CdopmupoBaTh MaTeMaTHYECKYIO MOJEAb, HCIIOAB3YS
3akoHbl OMa u Kupxroda u paccuurarb 3Ha4Y€HUS TOKOB I,.1,.I; (B
nuckMeHHOU dpoopMe) U B cpene Mathcad (mpuaoxkeHue 4).

= CpaBHUTH PE3YABTATHI, IIOAYUEHHBbIE C IIOMOIIBIO (PU3U-
YeCKOHM M MaTeMaTHU4YEeCKOH MOEAEH.



Tabaunma 1.1 - BapuaHThI HHAHBHAYAABHBIX 3aaHHH

Home Home
Bapnanl?ra Ry R. Rs u cxemrﬂ
1 10 15 20 220 1.2.1
2 8 16 S 32 1.2.2
3 9 14 19 220 1.2.1
4 7 15 4 32 1.2.2
S 11 16 21 220 1.2.1
6 10 18 7 32 1.2.2
7 10 17 12 220 1.2.1
8 S 8 15 32 1.2.2
9 12 17 22 220 1.2.1
10 6 14 3 32 1.2.2
11 3 4 S 220 1.2.1
12 10 11 7 32 1.2.2
R R,
e
R;
.I' U
Puc. 1.2.1 Puc. 1.2.2

2. B kagyecTBe HCXOOHBIX JAHHBIX 3aJaHa CXEMa 3AEKTpUYE-
CKHX coeuHeHUM (Taba. 1.2, puc. 1.2.3, 1.2.4).



Tabaunma 1.2 - BapuaHThI HHAHBHAYAAbHBIX 3aaHHH

Homep Ba- Homep
pHaHTa R, R, R, E, E CXEeMBI
1 7 4 8 20 15 1.2.3
2 2 6 3 12 15 1.2.4
3 6 3 7 20 15 1.2.3
4 4 8 S 12 15 1.2.4
S 8 S 9 20 15 1.2.3
6 3 7 4 12 15 1.2.4
7 S 2 6 20 15 1.2.3
8 3 2 7 12 15 1.2.4
9 9 6 10 20 15 1.2.3
10 4 S 8 12 15 1.2.4
11 11 10 7 20 15 1.2.3
12 4 9 S 12 15 1.2.4
I, 4 A I I, 4 I I
R |:j| R, R; R, [:| R, R
E, & E,
Puc. 1.2.3 Puc. 1.2.4

o CdopmMupoBaTh MaTEMaTHYECKYIO MOJEAb B BUE CUCTEMBI
ypaBHEHUH Ha OCHOBE IIEPBOTI'O M BTOPOTO 3aKOHOB Kupxroda u
paccuuTaTth 3HAYeHud TOKOB [,/,,I3 B cpene Mathcad aBywmsa crio-

cobaMu:

=  C UCIIOAB30BaHHEM KOHCTPYKIIUHU {Given

=  C HCIOAB30BAaHHEM MaTPHUYHOI'O MeTo[a (IPHHIUII pa-

0O0TBI U3A0KEH B IIPHUAOKEHUH 4).




m CdopmupoBath PU3UIECKYI0O MOAEAb B BHAE SAEKTPHUYECKOH
cxeMsl B Electronics Workbench i1 n3mepuTs 3Ha4eHUd TOKOB |, |, |,

1. 3amaHo ypaBHEHHE, MOAEAUPYIONIEE IEPEXOAHBIE TPOLIECCHI
B 9AEKTPUYECKOMN CUCTEME!:

(-0.11t+2)
F) =K " gn) 1.1
K [@(011t+2)
f(t)=———sin(at 1.2
(0=~ sn(@)

m CdopmupoBatrs rpadudeckyio wMomaeab B cpene Mathcad,
TIOCTPOUB IpaUKH MEePEXOAHBIX ITPOIIECCOB HA MHTEPBaAE BPEMEHU
t = 0.. T, ecam xKo3(pduimeHT Kk npuHHUMaeT aBa BO3MOIKHBIX
3HAYECHUS:

k =20, k, =50; T =10; a)zzT—”.

4. 3amaHbl CTATUCTUYECKNE JaHHbIE O HArPy3Ke NPeaArIpUudaTU
(taba. 1.3).
Tab6Aunma 1.3 - BapuaHTEI HHAHBHAYAABHBIX 3aJlaHHH

Yac | O | 2 | 4 | 6 | 8 |10]12 |14 |16 |18 |20 |22 |24

P, 112 | 154 | 136 | 174 | 205 | 275 | 190 | 254 | 269 | 210 | 173 | 157 | 148
MBT

m [locTpoutsk rpaduK HaArpy3KHU

m OrmnpeneAuTh 3HAYEHUS  MaTeMaTHYECKOTO  OXUIAAHUSA U
CpeIHEeKBaApPaTHYECKOTO OTKAOHEHUS Harpys3kKu Ha 3aJaHHOM
UHTEpPBaAe






