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PUMMUKO-NPOSPAMMHO20 KOMNAEKCA MOOEIUPOBAHUS (DUIUUECKUX NPOYeccos,
peanuzyrouje2o, Hapsdy ¢ OUHAMUYECKOU 6usyanuzayueu 0a308blX NOJONCEHUL
meopemuyecKo20 Mamepuaia, areopummuKo-npocPammHyo n000epI*CKY peuleHus
3a0a4y KOMNbIOMEPHO20 MOOTUPOBAHUS WUPOKO20 Kpy2d CUCMeM 8 3a0ayax me-
XAHUKU, MOJIEKYIAPHOU MeOopUul, 3eKmpoMacsHemu3ma, meopuu Koreoanuil u 60-
HOBbIX AG/IEHULL (8KIIIOYAS KOJleOamelbHble U 80JIHO8ble NPOYECCHl 8 INeKMPUUECKUX
yensx, 2a308ulx U NIA3MEHHbIX Cpedax), CIYYAUHBIX OIYHCOAHUL, MeopUulU NepKos-

uuu u KBAHMOBOU MEXAHUKU.
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aﬂZOpumMuKO'HPOZP(ZMMHbZZZ KOMNIEKC, UHIICEHEPHOE 06pa306aHue

[Ipy monyyeHUM MH)KEHEPHOro 0Opa30BaHHs B paMKaX IIUPOKOIO CIEKTpa
CYILECTBYIOIMX HAIIPABJICHUN NOATOTOBKU BAXXHYIO POJIb UIPAET UCIOJIL30BAHUE
AIIEKTPOHHBIX 00pa30BaTENIbHBIX U MH()OPMAIMOHHBIX PECYpPCOB, B TOM YHUCIE U
Uit 60siee TOJTHOTO M TITyOOKOTO YCBOEGHHS OOYYAIOUIUMUCS KaK TEOPETUUECKHX
OCHOB M3Yy4YaeMbIX JUCLMUIUIMH, TaK U I0JIYYEHHUs] HABBIKOB CAMOCTOSATEILHOM MO-
rotoBkH. [Ipyu n3ydeHM OCHOBHBIX Pa3/esioB TaKoil 0a30BOM JUIs OyIyIIMX HHXKe-

HCPOB NUCHUILINHBI, KaK (I)I/ISI/II(a, BKJIKO4asa €€ JOIIOJIHUTCIBHBIC PAa31CIIbl, OPUCH-



TUPOBaHHbIE Ha OYAYIIYI0 CHEHUAIbHOCTb, BAKHYIO POJIb B 3TOM IUJIaHE HIPaeT
BO3MOXKHOCTh MCIOJIb30BAaHUSI METOJ0B MAT€MaTUYECKOTO (KOMIBIOTEPHOTO) MO-
JenUpoBaHus (PU3MUECKUX SBJICHUH M TPOIECCOB, 3a4acTyl0 HE JOIMyCKAIOIINX
WHBIX (HalpuMep, aHATUTUYECKUX) TIOJIX0/I0B K MX HUCCIEAOBAHUIO, YTO, TIOMUMO
IIPOYETro, TaeT BO3MOXHOCTh JIOTIOJHUTEIHLHOTO, 60JIee TIIyOOKOT0, OCBOSHHS CO0-
CTBEHHO COOTBETCTBYIOIIHUX Pa3/esoB 00mel (GU3UKU MyTeM UCIIOIB30BaHUS Me-
TOJIOB KOMIIBIOTEPHOTO MOJICIMPOBAHMS ISl PEIICHUs 3a/lad, BO3HHUKAIOIIMX B
pa3IUYHbIX 007acTSIX (U3MKH M TEXHHUKH [1].

AKTyaJIbHOCTh TaKOTO MOJX0Ja OIpeIesieTCs], MPEXIe BCEro, TEM, YTO MOJ-
TOTOBKa COBPEMEHHBIX CIICIIMATMCTOB — MH)KEHEPOB M HMCCIIENOBATENEeH — MPOCTO
HEeMbICIMMa 0e3 OBNaJCHUS UMH, XOTS Obl B OOIIMX YepTax, 3HAHUSMH 10 COBpeE-
MEHHBIM METO/IaM U TEXHHKE WH)XCHEPHBIX U MCCIIEIOBATEILCKUX PACYETOB U TEO-
pUU MOJIEIUPOBAHUSI COOTBETCTBYIOIIMX (PU3MUECKUX M TEXHUYECKUX CHUCTEM C
MPUMEHEHUEM BBIYUCIUTEIHLHON TeXHUKU. IHHOBAIIMOHHBIE MOAXObI, TIPE/IIoa-
TalolINe CO3/1aHWE MHTEPAKTUBHBIX KOMILIEKCOB, MCHOJB3YIOIIUX COBPEMEHHBIC
KOMITBIOTEpPHBIC TEXHOJIOTHH, BKItouas real-time Busyanu3ammio mporecca U pe-
3yJbTaTOB MOJICIMPOBAHUS, HAMPABJICHBl HA TOBBIIICHHE KadecTBa MOJATOTOBKU
CMELUAINCTOB U PACIIMPCHUE UX HAYYHOTO Kpyrosopa [2].

C nenpto obecreyeHusi TMHAMUYECKOW BU3YyalM3allid 0a30BBIX IMOJOKCHUI
TEOPETUYECKOT0 MaTepuaia M alrOpuTMUKO-TIPOTPAMMHON MOACPKKH PEIICHUS
3aJ1ady KOMIIBIOTEPHOTO MOJICTUPOBAHUS MIPEAJIaraeTcsl UCIOIb30BaTh pa3padoTaH-
HBIi HaMH paHee aJIropuTMHKO-TiporpamMHubiii komruieke (AITK) [2], xotopsrii
UMEET MOJYJBHYIO CTPYKTYPY OTKphITOro tHma. OTAenbHble MOAYJIU OTBEYAIOT
0a30BBIM pazzesnaM (GU3HKH, OXBATHIBAIOIINM ACTIEKThl MOJEITMPOBAHUS IIIUPOKOTO
Kpyra CHUCTEM B 3ajjayaX MEXaHHKH, TEOPUH KOJICOAHWN M BOJHOBBIX SIBJICHUMN
(BKJTIOYast KoJIeOaTeNbHBIE U BOJTHOBBIE TPOIIECCHl B ANEKTPUUYCCKUX IIETIAX, Ta30-
BBIX U IIa3MEHHBIX cpenax). OTKpbIThIN THI cTpYKTYphl AIIK maeT BO3MOXHOCTB
BKJIFOUEHUST HOBBIX MOJIyJIEH U, B ClTydae HEOOXOIUMOCTH, MOIU(DUKAIINH CYIIECT-
Bytomux. Kaxnplili U3 reMatnueckux OJOKOB-MOAYJE eIMHO00pPa3HO CTPYKTYpH-
pOBaH B COOTBETCTBUU CO CIIEAYIOLIEH HEPAPXUECH:

® TOJIOBHOM MHTEPAKTHBHBINH OJIOK, IMO3BOJISIONIMM B JIHAJIOTe IPOCMOTPETh OC-
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HOBHBIEC KOHILIENTYaJIbHBIE MTOJIOKEHHSI TEOPUHU COOTBETCTBYIOLIETO pa3jieiia ¢ BO3-
MO>KHOCTBIO MX BU3yallu3alluu Ha 0a3e CTaTUUeCKOW U JUHAMUYECKON rpaduKu;

e (QJIOK JIEMOHCTPALMOHHBIX 337a4, WUIFOCTPUPYIOIIUX TEOPETHUYECKUE MOJIOXKE-
HUs (PU3UYECKOTO pa3ziena;

e QJIOK 337a4 KOMIIBIOTEPHOIO MOJEIHMPOBAHUSA, MPENJIAraéMbIX K PEUICHUIO B
paMKax M3y4eHHsI COOTBETCTBYIOIIETO Kjacca (PU3MUECKUX CUCTEM, CHAOKEHHBIN
JINAJIOTOBOM CUCTEMOM CIIPABOYHOTO XapakTepa, COAEpKalllel KpaTKoe OMHCAaHWE
OCHOBHBIX AJITOPUTMOB C TEKCTAMHU UX OCHOBHBIX MOJYJICH.

PaccMoTpuM Kaxapiii U3 Moayiiei 0osee moapooHo (puc. 1).

INonmoBHoOM MHTEepakTUBHBIA 070K AIIK coAepXHUT TEOPETUUECKYIO YacTh, MO-
3BOJISIIOILYIO OOYYAIOIIMMCS MMOJTYYUTh 0a30BbI€ 3HAHUA MO TEOPUU METOJOB Ma-
TEeMAaTUYECKOTO0 MOJEIUPOBAHUS, BHIUUCIUTEIBHBIX METOJAOB U UX aJrOpUTMHUYE-
CKOHM peanuszanuu, 0ojiee rIyOOKO YCBOUTH HEMOCPEACTBEHHO (PM3MUYECKHI MaTe-
pHuai COOTBETCTBYIOIIMX Pa3/eioB, OBIAJETh MPAKTUUYECKUMHU HABBIKAMU UCIOJIb-
30BaHUsl COBPEMEHHBIX MOAXOJ0B K KOMIBIOTEPHOMY MOJCIUPOBAHUIO U TIPUMeE-
HEHUIO BBIYUCIUTEILHON TEXHUKH IS MOJETUPOBaHUS (DU3UUYECKUX SIBJICHUU U
MPOILIECCOB B CaMbIX Pa3HOOOPA3HBIX (PUIUYECKUX MU TEXHUYECKUX O00JIacTX,
BKJIIOYAs] QJITOPUTMU3AIMIO, IPOTPAMMHYIO pean3alnio, rpaduyecKyo BU3yalln-
3aIMI0 U UHTEPIPETALNIO PE3YJIbTaTOB MOJICIUPOBAHHSL.

Meroanuecku HM3ydaeMblii MaTepHuall pa30UT Ha TJIaBbl, COOTBETCTBYIOIIUE
TPAJIUIIMOHHO BBIICJIIEMBIM 00JIACTSIM B OOIIMX M CHEIMATBHBIX Kypcax (GU3UKU C
BKJIFOUEHHEM PsiJla HOBBIX, HE BCTPEUAIOIINXCS B COOTBETCTBYIOIINX CTaHAAPTHBIX
nporpamMmax (pU3MYECKHUX KypCOB, pa3ielioB COBPEMEHHOW (U3HUKU (HAmpUMeED,
TaKuX, KaKk JUHAMUKA CUCTEM MHOTHMX YaCTHUIl U 3aJa4u CIy4YalHOTo OJIyKIAaHus,
dbu3MKa KpUTUUECKUX SIBJICHUH, Teopus (PpaKkTaaoB, MOACIN KUHETHYECKOIO POC-
Ta, MEPKOJISALUS U KJIECTOUYHBIE aBTOMATHI U T.J.). V3110KeHNEe TEOPEeTHIEeCKOro Ma-
TepUasa KaKJoro paszena NOCTPOEHO B COOTBETCTBUU CO CIIEIYIOLIUM MOPSAKOM:
KpaTKOE BBEJEHUE B TEOPUIO C MOCTYJMPOBAHHEM OCHOBHBIX IOJIOKEHHUH, pac-
CMOTPEHUE BBIYUCIUTEIBHBIX METOJOB U UX aJTOPUTMHUYECKON peanu3aiuu, pas-
OOp OCHOBHBIX THIIOBBIX 337a4 M MOJXOJ0B K KOMIBIOTEPHOMY MOJEITHPOBAHUIO
COOTBETCTBYIOIIUX SIBJICHUNA U MPOLECCOB MPU MOMOILY WX BU3YyalU3alMU TOCPE/I-
CTBOM CTaTHYECKOW U JTUHAMUYECKOH TpaduKu.
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Puc.1. CtpykTypa anropuTMHKO-IPOrpaMMHOIO KOMILIEKCA

Kpome Toro, B maHHOM OJiOKe MpUBEAEH MaTepuan sl JOMOJHUTEIHLHOTO

M3yYECHUS, KAaCAIOUIMKUCA OJHOW M3 BAKHEHIINX IJIsl CIEHHAIMCTOB-UCCIEI0BATE-
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JIel oOyacTeil, CBSI3aHHOM C OIIEHKOM BO3MOKHOT'O BO3JAECHCTBHS BHENIHHX DJICK-
TPOMArHUTHBIX MOJIEH HA IJIEKTPOTEXHUUYECKHUE YCTPOMCTBA U KOMILUIEKCHl B KOH-
TEKCTe MPOOIEMBI IEKTPOMATHUTHON COBMECTUMOCTH O0OPYAOBaHUS — PACCMOT-
pPEHBI IPUMEPBI PELICHUs 33Jayd TU(PPaKIUU 3JEKTPOMArHUTHBIX BOJH HA CHM-
METPUYHBIX TPOBOJAIINX 00BbeKTax [3].

biiox neMOHCTpallMOHHBIX 33/1a4 MOJKPEIJIEH T0BOJIBHO 3HAYUTEIBHBIM 00b-
€MOM pEIICHHBIX paboT J1abopaTOPHOTO MPAKTUKyMa, MPU3BAHHOTO O0OECIICYUTH
BBIIIOJIHEHUE OJHOW U3 OCHOBHBIX 337]a4 U3yYEHHUsI TUCLHUILIMHBI — OCBOCHHE MPaK-
TUYECKUX HABBIKOB MCIIOJIb30BAHUS COOTBETCTBYIOIIMX METOIOB MOAECIUPOBAHUS
U QJITOPUTMOB BBIUMCIUTENBHOW (DM3UKKM M HMX MPOrPaMMHON peanu3alu Ha
OBM. HccnenoBanue pU3NYECKUX MPOLIECCOB, HE UMEIOIIUX AHATUTHYECKUX pe-
IICHUH, TPOW3BOAUTCS IPH TMOMOINM YWCICHHBIX MeTonoB (Diinepa, Diinepa-
Kpomepa, meronoB penakcarmu, MonTe-Kapino u np.). [IporpammHuas peanusarust
UCCIIENYEMBIX 3a/1a4 OCYLIECTBISETCS HA OJTHOM U3 SI3bIKOB IIPOIPAMMUPOBAHHS.

biiok 3a7a4 KOMIBIOTEPHOTO MOJEIMPOBAHUSA MPEICTABISAET COOOKW COOPHUK
3aaHuil K JabopatopHbM padotam Ha OBM ¢ HEOOXOAUMBIMH NP BBITOJIHEHUH
METOJAMYECKUMHU YKa3aHUSAMHU Uil UX ayJAUTOPHOTO U CAMOCTOSITEIBHOTO BBIOJ-
HeHus. Ha 6aze monydeHHBIX 3HaHUI oOydaromuecs: Ipu HCCIeI0BaHUU (hU3nye-
CKUX CHUCTEM HCIOJIb3YIOT JJIsi BCECTOPOHHEIr0 M Haubosiee MOJHOro aHalIu3a aHa-
JIOTUU MEX]y SIBIICHUSMH U MPOIeCCaMy Pa3IuYHON (PU3HUECKON MPUPOJIbI, CTPO-
AT ¥ UCCIENYIOT 0000IIeHHbIe MOoJIeTH cucTeM. [laHHbIi 0J0K cHaOXKeH Auaoro-
BOM CHUCTEMOM CHPABOYHOI'O XapakTepa, COAEpkallel OMUCAHUE OCHOBHBIX aJro-
PUTMOB IPOrPAMMHON peann3aluu 3a/1a4 Kaxa0ro GU3nYecKoro pasaena.

[IpuBeneM HEKOTOpbIE IPUMEPHI UCIOJIB30BaHUS (PYHKIIMOHAIBHBIX BO3MOX-
Hocteit AIIK B uccnenoBanuu oOydarommmucs (U3MYECKUX MPOIECCOB U SIBIIE-
Hui. Hanpumep, onun u3 npuBoaumseix B AIIK anroputMoB no3BossieT npoBOIUTH
MOJICJIMPOBAHUE JEKTPUUECKOTO MO Il CUCTEMBI N TOUEUHBIX JIEKTPHYECKHUX
3apsAI0B ¢ TpaduuecKor WILUTFOCTPAIME pe3yabTaToB (CM. PUC. 2) U MOXKET OBIThH
UCITIOJIb30BaH KakK 3JIEMEHT 0oJiee 0OIIEro alropurMa — npu KOMIBIOTEPHOM MO-

ACIIUPOBAHHUUN OBUKCHUSA Sapﬂ)KeHHOﬁ YacTUlbl B CTAHMOHAPHOM J3JICKTPHYCCKOM



1oJIe, a TaKXe JUIsl pacyeTa MoJis 3apsDKEHHBIX 4acTUL (HampuMep, MOJs BHYTPH

IIJTIOCKOTO KOH,Z[CHC&TOpa).

"MooenvpoBaHMe 3NeKTPUYeCKoro nonsg TovyeudHdbsIx sapagos’’

d1=[1]Kn
q,= [-1]Kn

Puc. 2. CiiioBbI€ JIMHUU 3JIEKTPUUECKOTO MOJIA
JIBYX TOYEYHBIX 3apsiI0B

VYoke ynoMuHaBIIasiCs BBINIE 3a7a4a JUGPAKIUUA JIEKTPOMAarHUTHBIX BOJIH Ha
CUMMETPHUYHBIX MPOBOJANIMX OOBEKTaX PEHIaeTCsl ¢ MCIOJIb30BAHMEM armapara
CHeHHMAIbHBIX (QYHKIUH [3] B HHTEPAaKTHBHOM PEKHUME. AJTOPUTM IIPH 3TOM I10-
3BOJISIET MOJYYUThH MOJI€ BHENTHENW AUGPaAKIIUU IJI IIMPOKOTO CHEKTpa 4acToT Ma-
JAroIel Ha NUIUHAPUYECKUN WU CPepruecKril 0OBEKT JIEKTPOMArHUTHON BOJI-
Hbl. Ha puc. 3a, 6 nmpuBeaeHbsl IpUMephl Pe3yJIbTaTOB MOJEIHUPOBAHUS TUPPAKITUU
Ha MPOBOAIIEM IJIMHAPE [ manaronmx OM BosH ¢ yactoramu 10+30 I'mu 1-3
kl'1, coorBeTcTBEHHO. MccnenoBanne CIEKTPaIbHOrO COCTaBa U BPEMEHHOU NH-
HAMUKHU CIIEKTPOB AJIEKTPOMArHUTHBIX M3JyYEHUWM €CTECTBEHHBIX M HCKYCCTBEH-
HBIX UCTOYHUKOB MOXET OBITh TPOBEACHO C MTOMOIIBI0 AITOPUTMOB BU3YyalIU3aIlUU
[4], Taxoke mpencraBinennsix B AIIK (cMm. mpumMep Ha puc. 4).

JUist unciieHHoro pemieHust ypaBHeHuid Jlammaca m Ilyaccona (BbrumciieHue
pacrpesiesieHds 3JEKTPUYECKOro MOTEHIMana BHYTPU HEKOTOpPOMl o0jacTu ¢ 3a-
JaHHBIM TIOTEHIIMAIOB Ha TPaHMIIC) IPUMEHSeTCs MeToJ penakcaruu [1, 5], moa-
poOHo onucanubiii B AIIK. B xauecTBe mpumMepa Ha puc. 5 moka3aHO MOIyIEHHOE

C IOMOIIBIO AJITOpUTMA, PCAIN3YIOIICTO 3TOT METO, PCIICHUC YPABHCHUA Jlanna-



Ca, OIIMChIBAOIICC PACIIPCACICHUC JJICKTPHUYCCKOTO IIOTCHIMAJIA W HAIIPSAKCHHO-
ctu E nons TOKOOI'PaHUYHUTCEIIA, HCIIOJB3YIOIICTIOCA B BEICOKOBOJIBTHBIX KOMMYTa-

IMMOHHBIX allraparax B CUCTCMax 3J'ICKTpOCH36)KeHI/I$I IMPOMBIIIJICHHBIX TIPCAIIPU-

SATHUN.
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Puc. 36. To ke, uro u Ha puc. 3a, ;s yacToTHOro auamna3ona f = 1+3 kI
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Puc. 4. [IpuMep IMHAMHYECKOTO CIIEKTPA IEKTPOMArHUTHBIX
U3ITy4YeHUM UCKYCCTBEHHBIX UCTOUHUKOB (5 kI — 2,5 MI'1)

Puc. 5. IlpocTpancTBeHHas CTPYKTypa 3JAEKTPUUECKOTO MOJIsi TOKOOTPaHUUUTES
IpY 3aMKHYTBIX KOHTaKkTax: a) E; 0) morenuman ¢; B) E;; r) |E|



B 3amauax, cBSA3aHHBIX C H3yYEHHUEM
¢bpakranoB, ¢pakTaibHas pPa3MEPHOCTD
JUISL TICPKOJISIIIMOHHBIX KJIACTEPOB OOBIY-
HO BBIYHCISCTCS C IMOMOIINBIO MPOCTHIX
meTo0B MonTte-Kapio [6] u meTona pe-
HOPM-TpyIIbl [7]. ®pakTaabHBIN TOAXO0.

MMPUMCHACTCA JII  OIMMCAaHHA HCPLry-

JSPHBIX (DOPM B TaKUX Pa3IUYHBIX CHUC-

Puc. 6. Knacrep, noiay4deHHbIi B
Mozenu ae JKeHa «mypasen
B JJAOMPUHTE» BbIE JIMHUU, TOPHBIE LIETH, O0JIaKa U T.JI.

TeMax, Kak TypOyJeHTHOe moJie, Oepero-

Monenb, onuceiBaromas 1up@dy3uto B HEYNOPSI0UEHHBIX cpeiax (Hampumep,
npouecc aud@y3un aroma B HEYHOPSIOUYEHHOM TBEPAOM TEJIE€ WM MPOBOAUMOCTh
CIIy4aiiHOM pe3UCTHBHOM 11e1n), paccMoTpeHa B AIIK Ha 6a3e kuHeTnuecko Moze-
1M pocta (HpakTaloB «MypaBeid B Ja0HpHHTE» (CM. mpuMep Ha puc. 6). Jpyrue mo-
JIeNId KMHETUYECKOro pocta, npencraBieHHbie B AIIK, Moryt ObITh mone3Hsl npu
W3YYCHHUH SIBIICHUS TIPOOOS MAJICKTPUKA M TPACKTOPHH MCKPOBBIX paspsinos [8, 9].
[Ipumep pabOTBI MOIYJS, PEATM3YIOLIErO AJIrOPUTM arperauuu ¢ OrpaHUYCHHUEM

muddy3uu, mpuBeieH Ha puC. 7.

al! INEKTPUYECKWA NpoGoi IEI @

HavaneHoe ycnoswe Pazmep mo x, cm KonwyecTteo paspRoocs

[C] MpowssonsHan Touka 1 1

[C] “Pukcuposannan Touka Pasmep no . cm
P - Pazpan

Puc. 7. MoaenupoBaHue TpaeKTOPUHU UCKPbI (JTHAepa) IJIESKTPUUECKOTO
po00si B MEXANEKTPOJHOM NpoMexyTke metoioM AOJ]
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Takum oGpazom, ¢yHknroHanbHbIE BO3MOXHOCTH AIIK mo3BossitoT kak wH-
TeHCU(PHUIIMPOBATh, TaK M CYIIECTBEHHO OOJETYUTh YCBOCHHE OOYYArOIUMUCS
TEOPETUIECKOTO MaTephaia OCHOBHBIX M JIOMOJHUTEIBHBIX (C OpHCHTalMel Ha
OyIyIIyIo CHenuaIbHOCTh) Pa3aenoB Kypca GU3HKH U MPUOOPECTH HEOOXOIUMBIE
HaBBIKH — OT CAMOCTOSTEILHON pa3padboTKu 3PPEKTUBHBIX aJTOPUTMOB U HX MPO-
TpaMMHOW peanu3aiiy I peuieHus 3a7ad MOJCITUPOBAaHUS COOTBETCTBYIOIIMX
(bU3UYECKUX CUCTEM JI0 MIOCTAHOBKH W TIPOBEICHUS YHCIICHHBIX YKCIIEPUMEHTOB U

aJIeKBaTHOM (hPM3UYECKON MHTEPIIPETAIIMHN PE3YIbTaTOB MOICIUPOBAHMUS.
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BELASHOV V.YU.

PERSPECTIVE TECHNOLOGIES IN PHYSICS EDUCATION ON THE BASIS
OF THE INTERACTIVE ALGORITHMICAL-PROGRAM COMPLEX FOR
SIMULATION OF PHYSICAL PROCESSES

Annotation. The perspective technology of studying by the future technical spe-
cialists of a course of general physics with the additional sections focused on the
future speciality, including, besides traditional kinds of education, use of an inter-
active algorithmical-program complex of modeling of the physical processes that
gives, on a level of dynamic visualization of base points of theoretical material, an
algorithmical-program support for solving of the problems of computer simulation
of the wide spectrum of systems in mechanics, the molecular theory, an electro-
magnetism, the theory of fluctuations and the wave processes (including oscilla-
tions and wave processes in electric circuits, gas and plasma media), random
walks, the percolation theory and quantum mechanics is offered.

Keywords: interactive technologies, physics, simulation, algorithmical-program

complex, engineering education
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